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201 ɸʛʨʦʥʦʤʽʷ 

20 ɸʛʨʘʨʥʽ ʥʘʫʢʠ ʽ ʧʨʦʜʦʚʦʣʴʩʪʚʦ 

 

ʇʦʜʘʻʪʴʩʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ 

ɼʠʩʝʨʪʘʮʽʷ ʤʽʩʪʠʪʴ ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʜʝʡ, 

ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʪʝʢʩʪʽʚ ʽʥʰʠʭ ʘʚʪʦʨʽʚ ʤʘʶʪʴ ʧʦʩʠʣʘʥʥʷ ʥʘ ʚʽʜʧʦʚʽʜʥʝ ʜʞʝʨʝʣʦ 

___________________ ɺʦʣʦʜʠʤʠʨ ʂʆʈʆʃʔ 
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ɸʅʆʊɸʎɯʗ 

ʂʦʨʦʣʴ ɺ. ɸ. ʌʦʨʤʫʚʘʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʢʘʨʪʦʧʣʽ ʟʘʣʝʞʥʦ ʚʽʜ ʝʣʝʤʝʥʪʽʚ 

ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ɿʘʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ 

ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 201 ï ɸʛʨʦʥʦʤʽʷ (20 ɸʛʨʘʨʥʽ ʥʘʫʢʠ ʪʘ ʧʨʦʜʦʚʦʣʴʩʪʚʦ) ï 

ɯʥʩʪʠʪʫʪ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʅɸɸʅ. ʆʙʨʦʰʠʥʝ, 

2026.  

 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʠʚʯʝʥʥʷ 

ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ, ʷʢ ʦʩʥʦʚʥʦʾ ʩʢʣʘʜʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ, 

ʱʦʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ ʚʝʛʝʪʘʪʠʚʥʦʾ ʤʘʩʠ ʨʦʩʣʠʥ ʪʘ ʙʫʣʴʙ ʢʘʨʪʦʧʣʽ, 

ʧʨʦʮʝʩʠ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦ ʾʜʽʷʣʴʥʦʩʪ̔ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ  ̔ʫʨʦʞʘʡʥʽʩʪʴ, ʱʦ 

ʩʬʦʨʤʦʚʘʥʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʮʠʭ ʧʨʦʮʝʩʽʚ, ʟʘʣʝʞʥʦ ʚʽʜ ʩʦʨʪʫ, ʚʠʜʫ ʪʘ ʩʢʣʘʜʫ 

ʫʜʦʙʨʝʥʥ,̫ ʾʭ ʚʧʣʠʚʫ ʥʘ ʥʘʢʦʧʠʯʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚ ʮʽʣʦʤʫ. 

ʋ ʚʩʪʫʧʽ ʚʽʜʦʙʨʘʞʝʥʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ, ʟʚ'ʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ 

ʧʨʦʛʨʘʤʠ, ʪʝʤʘʤʠ, ʤʝʪʫ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʦʙôʻʢʪ, ʧʨʝʜʤʝʪ, ʤʝʪʦʜʠ 

ʜʦʩʣʽʜʞʝʥʴ. ɺʠʩʚʽʪʣʝʥʦ ʥʘʫʢʦʚʫ ʥʦʚʠʟʥʫ ʪʘ ʟʥʘʯʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʱʦ 

ʦʪʨʠʤʘʥʦ ʟ ʧʦʛʣʷʜʫ ʧʨʘʢʪʠʯʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ, ʷʢʽ ʚʜʘʣʦʩʴ ʜʦʩʷʛʥʫʪʠ, 

ʟʘʚʜʷʢʠ ʚʠʚʯʝʥʥʶ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʶ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʟʘ 

ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ, ʚʩʪʘʥʦʚʣʝʥʦ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʦʨʪʽʚ 

ʢʘʨʪʦʧʣʽ (ʉʣʘʫʪʘ ï ʨʘʥʥʴʦʩʪʠʛʣʠʡ ʪʘ ʃʝʛʝʥʜʘ ï ʩʝʨʝʜʥʴʦʩʪʠʛʣʠʡ) 

ʦʧʪʠʤʘʣʴʥʠʡ ʚʠʜ ʪʘ ʚʩʪʘʥʦʚʣʝʥʫ ʜʦʟʫ ʚʥʝʩʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʜʦʙʨʠʚʘ ʩʪʦʩʦʚʥʦ 

ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ɿʘʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ. 

ʋ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʧʨʘʮʽ çʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʘʨʪʦʧʣʽ ʟʘ 

ʚʧʣʠʚʫ ʦʢʨʝʤʠʭ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚè (ʦʛʣʷʜ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ) 

ʨʦʟʛʣʷʥʫʪʦ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ ʷʢ ʦʜʥʽʻʾ ʟ ʧʨʦʚʽʜʥʠʭ 

ʧʨʦʜʦʚʦʣʴʯʠʭ ʢʫʣʴʪʫʨ ʋʢʨʘʾʥʠ  ̔ʩʚʽʪʫ. ɺʠʩʚʽʪʣʝʥʦ ʦʩʥʦʚʥʽ ʧʨʦʙʣʝʤʠ ʛʘʣʫʟʽ, 

ʟʦʢʨʝʤʘ ʚʧʣʠʚ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ, ʧʦʰʠʨʝʥʥʷ ʭʚʦʨʦʙ ʽ ʰʢʽʜʥʠʢʽʚ, ʱʦ 

ʟʫʤʦʚʣʶʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʢʦʣʦʛʽʟʦʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 
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ʆʙˇʨʫʥʪʦʚʘʥʦ ʢʣʶʯʦʚʽ ʯʠʥʥʠʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʘʨʪʦʧʣʽ: ʷʢʽʩʪʴ ʩʘʜʠʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʧʽʜʙʽʨ ʩʦʨʪʽʚ ʪʘ ʦʧʪʠʤʽʟʘʮʽʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʚʠʨʦʱʫʚʘʥʥʷ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʩʠʩʪʝʤʽ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ, ʷʢʘ 

ʚʢʣʶʯʘʻ ʤʘʢʨʦ- ʪʘ ʤʽʢʨʦʝʣʝʤʝʥʪʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʾ 

ʫʨʦʞʘʡʥʦʩʪʽ ʟʘ ʧʦʢʨʘʱʝʥʠʭ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʇʽʜʢʨʝʩʣʝʥʦ 

ʟʥʘʯʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʽ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ˇʨʫʥʪʦʚʦʾ 

ʨʦʜʶʯʦʩʪʽ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ. 

ɼʨʫʛʠʡ ʨʦʟʜʽʣ. çʋʤʦʚʠ, ʤʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴè 

ʚʠʩʚʽʪʣʶʻ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʟʦʥʠ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʴ, ʩʭʝʤʠ ʜʦʩʣʽʜʫ, ʦʧʠʩʫ ʩʦʨʪʽʚ ʪʘ ʘʥʘʣʽʟʫ ʜʦʙʨʠʚ, ʱʦ ʚʠʚʯʘʣʠ, ʘ 

ʪʘʢʦʞ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʠʢ, ʷʢʽ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚ ʭʦʜʽ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʦʪʠ.   

ʊʨʝʪʽʡ ʨʦʟʜʽʣ ʚʠʩʚʽʪʣʶʻ çɺʧʣʠʚ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʩʦʨʪʽʚ ʢʘʨʪʦʧʣʽ ʨʽʟʥʠʭ ʛʨʫʧ ʩʪʠʛʣʦʩʪʽè. 

ɸʥʘʣʽʟʦʤ ʨʝʟʫʣʴʪʘʪʽʚ, ʱʦ ʦʪʨʠʤʘʥʦ ʚ ʭʦʜʽ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʧʣʠʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦʾ ʜʦʟʠ ʜʦʙʨʠʚ ʨʽʟʥʦʛʦ 

ʩʢʣʘʜʫ ʪʘ ʧʦʭʦʜʞʝʥʥʷ ʥʘ ʧʨʦʮʝʩʠ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʢʘʨʪʦʧʣʷʥʦʛʦ ʬʽʪʦʮʝʥʦʟʫ, 

ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʟʘʣʝʞʘʣʠ ʚʽʜ ʩʦʨʪʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʘ ʩʘʤʝ ʚʽʜ ʾʭ ʛʨʫʧʠ 

ʩʪʠʛʣʦʩʪʽ ʪʘ ʧʝʚʥʦʶ ʤʽʨʦʶ ʚʽʜ ʧʦʛʦʜʥʦ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʱʦ ʩʢʣʘʣʠʩʷ ʫ 

ʨʦʢʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ. 

ʇʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʱʦʜʦ ʝʪʘʧʽʚ ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʧʝʨʽʦʜʽʚ ʤʽʞʬʘʟʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʧʦʢʘʟʘʣʦ, ʱʦ ʫ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ɿʘʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ 

ʧʝʨʽʦʜʠ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ ʜʣʷ ʨʘʥʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʉʣʘʫʪʘ ʪʘ 

ʩʝʨʝʜʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʃʝʛʝʥʜʘ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʚʦʾʤ ʛʨʫʧʘʤ ʩʪʠʛʣʦʩʪʽ, ʜʦ 

ʷʢʠʭ ʚʦʥʠ ʚʽʜʥʝʩʝʥʽ, ʦʪʞʝ ʾʭ ʤʦʞʥʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ 

ʚʠʨʦʙʥʠʮʪʚʦ ʛʦʩʧʦʜʘʨʩʪʚʘʤ, ʱʦ ʟʘʡʤʘʶʪʴʩʷ ʚʠʨʦʱʫʚʘʥʥʷʤ ʢʘʨʪʦʧʣʽ, ʷʢ 

ʨʘʥʥʴʦʾ ʪʘʢ ʽ ʽʥʰʠʭ ʛʨʫʧ ʩʪʠʛʣʦʩʪʽ. 

ʅʘ ʛʫʩʪʦʪʫ ʪʘ ʚʠʩʦʪʫ ʩʪʝʙʣʦʩʪʦʶ ʤʘʣʠ ʚʧʣʠʚ ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʯʠʥʥʠʢʠ, ʷʢ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ. ʃʠʩʪʢʦʚʘ ʧʦʚʝʨʭʥʷ ʨʦʩʣʠʥ, ʷʢʘ ʟʘʙʝʟʧʝʯʠʣʘ 

ʤʘʢʩʠʤʘʣʴʥʫ ʨʦʙʦʪʫ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʥʘ 60-ʡ ʜʝʥʴ ʙʫʣʘ ʥʘʡʚʠʱʦʶ 

ʫ ʩʦʨʪʫ ʉʣʘʫʪʘ ʟʘ ʚʥʝʩʝʥʥʷ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ ï 53,9 



4 

ʪʠʩ.ʤ
2
/ʛʘ, ʘ ʫ ʩʦʨʪʫ ʃʝʛʝʥʜʘ ʚʦʥʘ ʪʘʢʦʞ ʙʫʣʘ ʥʘʡʙʽʣʴʰʦʶ ʥʘ ʮʴʦʤʫ ʚʘʨʽʘʥʪʽ 

ʞʠʚʣʝʥʥʷ ʽ ʩʪʘʥʦʚʠʣʘ ï 43,8 ʪʠʩ.ʤ
2
/ʛʘ, ʘ ʥʘ 70-ʡ ʜʝʥʴ: ʫ ʩʦʨʪʫ ʉʣʘʫʪʘ 

ʤʘʢʩʠʤʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ (53,9 ʪʠʩ.ʤ
2
/ʛʘ) ʚʽʜʤʽʯʝʥʦ ʫ ʚʘʨʽʘʥʪʫ ʟʘ ʚʥʝʩʝʥʥʷ 

ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ (0,5 ʪ/ʛʘ), ʫ ʩʦʨʪʫ ʃʝʛʝʥʜʘ (55,5 ʪʠʩ.ʤ
2
/ʛʘ) 

ʟʘ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ (4,0 ʪ/ʛʘ). 

ʅʘʰʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʽʞ ʚʩʪʘʥʦʚʣʝʥʦʶ ʜʦʟʦ  ʁ

ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ ʽ ʚʤʽʩʪʦʤ ʭʣʦʨʦʬʽʣʦʚʠʭ ʟʝʨʝʥ ʫ ʣʠʩʪʢʘʭ ʢʘʨʪʦʧʣʽ ʽʩʥʫʻ 

ʟʚʦʨʦʪʥʽʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ, ʘ ʩʘʤʝ: ʽʟ ʟʤʝʥʰʝʥʥʷʤ ʾʾ ʚʝʣʠʯʠʥʠ ʚʤʽʩʪ 

ʭʣʦʨʦʬʽʣʫ ʟʤʝʥʰʫʻʪʴʩʷ, ʘʣʝ ʜʦ ʧʝʚʥʦʾ ʤʝʞʽ.  

ɿʘ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʙʫʣʴʙ ʚ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʥʫ 

ʨʦʩʣʠʥʫ (ʢʫʱ), ʱʦ  ʩʬʦʨʤʫʚʘʣʠʩʷ ʚʽʜʤʽʯʝʥʦ ʥʘ ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷʤ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʜʦʟʠ ʜʦʙʨʠʚ (ʛʥʽʡ +N90P90K120) ʪʘ ʟʘ ʚʥʝʩʝʥʥʷ ʛʥʦʶ (40 ʪ/ʛʘ) 

ʪʘ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ (0,5 ʪ/ʛʘ) ʽ ʫ ʩʦʨʪʫ ʉʣʘʫʪʘ ʩʪʘʥʦʚʠʣʦ 

16,3, 15,3 ʪʘ 12,3 ʰʪ. ʙʫʣʴʙ ʚʽʜʧʦʚʽʜʥʦ ʚʘʨʽʘʥʪʫ ʫʜʦʙʨʝʥʥʷ. ʉʪʦʩʦʚʥʦ ʩʦʨʪʫ 

ʃʝʛʝʥʜʘ ʥʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʚ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʠʥ ʢʫʱ ʦʪʨʠʤʘʥʦ ʟʘ 

ʚʥʝʩʝʥʥʷ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ ï 13,7 ʰʪ, ʘ ʪʘʢʦʞ ʟʘ ʚʥʝʩʝʥʥʷ 

ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ ʪʘ ʛʥʦʶ (40 ʪ/ʛʘ), ʘ ʧʦʢʘʟʥʠʢʠ ʩʪʘʥʦʚʠʣʠ 12,6 ʪʘ 11,4 ʰʪ. 

ʅʘʡʚʠʱʘ ʚʨʦʞʘʡʥʽʩʪʴ ʪʘ ʧʨʠʨʽʩʪ ʚʨʦʞʘʶ ʚʽʜʤʽʯʝʥʦ ʟʘ ʨʘʥʥʴʦʩʪʠʛʣʠʤ 

ʩʦʨʪʦʤ ʉʣʘʫʪʘ, ʥʘ ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷʤ ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ (4,0 ʪ/ʛʘ), ʜʝ ʚʘʛʘ 

ʙʫʣʴʙ ʩʢʣʘʣʘ 0,552 ʢʛ, ʘ ʫʨʦʞʘʡʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʦ 31,6 ʪ/ʛʘ. ʉʪʦʩʦʚʥʦ 

ʩʝʨʝʜʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʢʘʨʪʦʧʣʽ ʃʝʛʝʥʜʘ ʥʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʙʫʣʠ ʟʘ 

ʚʥʝʩʝʥʥʷ ʛʥʦʶ (40 ʪ/ʛʘ) ʪʘ ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ (4,0 ʪ/ʛʘ) ʽ ʩʪʘʥʦʚʠʣʠ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʚʘʛʠ ʦʜʥʦʛʦ ʢʫʱʘ ï 0,575 ʪʘ 0,564 ʢʛ ʽ ʚʨʦʞʘʡʥʦʩʪʽ ï 32,8 ʪʘ 32,5 ʪ/ʛʘ. 

ʋ ʯʝʪʚʝʨʪʦʤʫ ʨʦʟʜʽʣʽ çʌʦʨʤʫʚʘʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʦʟʥʘʢ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʢʨʝʤʠʭ ʯʠʥʥʠʢʽʚ ʘʛʨʦʪʝʭʥʦʣʦʛʽʾè ʚʠʩʚʽʪʣʝʥʦ ʨʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʠʚʯʝʥʥʷ ʜʽʾ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʥʘ ʥʘʢʦʧʠʯʝʥʥʷ ʩʫʭʦʾ 

ʨʝʯʦʚʠʥʠ ʪʘ ʽʥʰʽ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʩʪʦʩʦʚʥʦ ʩʦʨʪʽʚ ʢʘʨʪʦʧʣʽ, ʱʦ ʚʢʣʶʯʝʥʦ ʫ 

ʩʭʝʤʫ ʜʦʩʣʽʜʞʝʥʥ.̫  
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ʆʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʚʢʘʟʫʶʪʴ ʥʘ ʛʦʩʧʦʜʘʨʩʴʢʫ ʮʽʥʥʽʩʪʴ ʙʫʣʴʙ 

ʢʘʨʪʦʧʣʽ, ʘ ʩʘʤʝ: ʚʤʽʩʪ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ, ʟʘʣʝʞʠʪ ɹʚʽʜ ʛʨʫʧʠ ʩʪʠʛʣʦʩʪʽ ʩʦʨʪʫ, 

ʚʠʜʫ ʪʘ ʜʦʟʠ ʚʥʝʩʝʥʠʭ ʜʦʙʨʠʚ ʽ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʨʦʢʫ. 

ʄʘʢʩʠʤʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʱʦʜʦ ʥʘʢʦʧʠʯʝʥʥʷ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ, ʢʨʦʭʤʘʣʶ 

ʚ ʙʫʣʴʙʘʭ ʩʦʨʪʫ ʉʣʘʫʪʘ ʚʽʜʤʽʯʝʥʦ ʥʘ ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷʤ ʩʫʭʦʛʦ 

ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ (0,5 ʪ/ʛʘ) ʽ ʩʢʣʘʣʠ 26,0 ʪʘ 20,2 %, ʟʘ 

ʩʝʨʝʜʥʴʦʩʪʠʛʣʠʤ ʩʦʨʪʦʤ ʃʝʛʝʥʜʘ ʟ ʚʥʝʩʝʥʥʷ 40 ʪ/ʛʘ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ 

(ʛʥʦʶ) ï 25,3 ʽ 19,5 %  

ʌʦʨʤʘ ʽ ʚʩʪʘʥʦʚʣʝʥʘ ʜʦʟʘ ʜʦʙʨʠʚ, ʷʢ ʦʩʥʦʚʥʦʛʦ ʝʣʝʤʝʥʪʫ ʞʠʚʣʝʥʥʷ, 

ʤʘʣʠ ʚʧʣʠʚ ʥʘ ʚʤʽʩʪ ʚʽʪʘʤʽʥʫ ʉ ʚ ʙʫʣʴʙʘʭ ʢʘʨʪʦʧʣʽ. ʅʘʡʚʠʱʠʡ ʧʦʢʘʟʥʠʢ 

ʚʤʽʩʪʫ ʚʽʪʘʤʽʥʫ ʉ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷʤ ʩʫʭʦʛʦ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ 

ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ (0,5 ʪ/ʛʘ) ʽ ʚʽʜʧʦʚʽʜʥʦ ʫ ʦʙʦʭ ʩʦʨʪʽʚ ʩʪʘʥʦʚʠʚ 23,3 ʪʘ               

23,1 ʤʛ%.  

ʅʘʡʚʠʱʠʡ ʧʦʢʘʟʥʠʢ ʩʫʤʠ ʥʝʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʫ ʩʦʨʪʫ ʉʣʘʫʪʘ 

ʚʽʜʤʽʯʝʥʦ ʥʘ ʚʘʨʽʘʥʪʽ ʟʘ ʚʥʝʩʝʥʥʷ 40 ʪ/ʛʘ ʛʥʦʶ + N90P90K120  ʱʦ ʩʢʣʘʚ 44,1 %, 

ʘ ʜʣʷ ʩʦʨʪʫ ʢʘʨʪʦʧʣʽ ʃʝʛʝʥʜʘ ʚʽʜʧʦʚʽʜʥʦ ʩʪʘʥʦʚʠʚ 44,3 % ʟʘ ʪʘʢʦʛʦ ʞ 

ʚʘʨʽʘʥʪʫ ʞʠʚʣʝʥʥʷ. ʅʘ ʫʩʽʭ ʽʥʰʠʭ ʚʘʨʽʘʥʪʘʭ ʟʘʛʘʣʴʥʘ ʩʫʤʘ ʥʝʟʘʤʽʥʥʠʭ 

ʘʤʽʥʦʢʠʩʣʦʪ ʟʘ ʩʦʨʪʦʤ ʉʣʘʫʪʘ ʩʢʣʘʜʘʣʘ ʚʽʜ 40,4 ʜʦ 43,8 %, ʚʽʜʧʦʚʽʜʥʦ ʟʘ 

ʩʦʨʪʦʤ ʢʘʨʪʦʧʣʽ ʃʝʛʝʥʜʘ ʚʽʜ 40,3 ʜʦ 44,1 % ʟʘ ʚʘʨʽʘʥʪʫ ʚʥʝʩʝʥʥʷ (8,0 ʪ/ʛʘ, 

ʣʦʢʘʣʴʥʦ) ʜʦʙʨʠʚʘ ʙʽʦʘʢʪʠʚ. 

ʋ ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷʤ ʛʥʦʶ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʁʜʦʟʦʶ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ (N90ʈ90ʂ120) ʥʘʢʦʧʠʯʝʥʥʷ ʥʽʪʨʘʪʽʚ ʫ ʙʫʣʴʙʘʭ ʚʽʜʧʦʚʽʜʥʦ 

ʟʙʽʣʴʰʠʚʩʷ ʜʦ 90,9 ʪʘ 81,8 ʤʛ/ʢʛ ʩʠʨʦʾ ʤʘʩʠ ʚʽʜʧʦʚʽʜʥʦ ʩʦʨʪʽʚ ʉʣʘʫʪʘ ʪʘ ʃʝʛʝʥʜʘ. 

ʊʦʙʪʦ ʚʽʜʩʣʽʜʢʦʚʫʻʪʴʩʷ ʟʘ ʩʦʨʪʦʤ ʉʣʘʫʪʘ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʥʽʪʨʘʪʽʚ, ʘ ʟʘ ʩʦʨʪʦʤ 

ʢʘʨʪʦʧʣʽ ʃʝʛʝʥʜʘ ï ʚʽʜʧʦʚʽʜʥʦ ʟʤʝʥʰʝʥʥʷ ʥʘ 7,5 ʤʛ/ʢʛ ʩʠʨʦʾ ʤʘʩʠ ʙʫʣʴʙ. ɺʤʽʩʪ 

ʥʽʪʨʘʪʽʚ ʫ ʩʦʨʪʽʚ ʢʘʨʪʦʧʣʽ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʚʩʷ ʟʥʘʭʦʜʠʚʩʷ ʚ ʤʝʞʘʭ ʥʦʨʤʠ 

ʟʛʽʜʥʦ ʩʝʨʪʠʬʽʢʘʮʽʾ ʧʨʦʜʫʢʮʽʾ ʦʚʦʯʽʚʥʠʮʪʚʘ ʽ ʥʝ ʧʝʨʝʚʠʱʫʚʘʚ ʜʦʧʫʩʪʠʤʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʜʣʷ ʨʘʥʥʴʦʩʪʠʛʣʠʭ ʩʦʨʪʽʚ ʫ ʤʝʞʘʭ 250, ʘ ʩʝʨʝʜʥʴʦʩʪʠʛʣʠʭ ï 150 

ʤʛ/ʢʛ ʩʠʨʦʾ ʤʘʩʠ. 
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ʇôʷʪʠʡ ʨʦʟʜʽʣ çɽʢʦʥʦʤʽʯʥʘ ʽ ʙʽʦʝʥʝʨʛʝʪʠʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽè ʥʘʚʝʜʝʥʽ ʨʦʟʨʘʭʫʥʢʠ ʝʢʦʥʦʤʽʯʥʦʾ ʪʘ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʝʡ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʣʠ 

ʫ ʨʦʙʦʪʽ. 

ʇʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʘʨʽʘʥʪʽʚ ʞʠʚʣʝʥʥʷ 

ʧʦʢʘʟʘʣʦ, ʱʦ ʫʤʦʚʥʦ ʯʠʩʪʠʡ ʧʨʠʙʫʪʦʢ ʟʘ ʚʥʝʩʝʥʥʷ ʛʥʦʶ ʩʪʘʥʦʚʠʚ 163380 

ʛʨʥ/ʛʘ, ʘ ʟʘ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ 161880 ʛʨʥ/ʛʘ ʟ ʨʽʚʥʝʤ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ  

ʚʽʜʧʦʚʽʜʥʦ ʚʘʨʽʘʥʪʫ 72,9 ʪʘ 71,0 %. ɺʥʝʩʝʥʥʷ ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ (4.0 ʪ/ʛʘ) ʜʘʣʦ 

ʜʝʱʦ ʥʠʞʯʽ ʨʝʟʫʣʴʪʘʪʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʘʥʦʛʦ ʚʘʨʽʘʥʪʫ, ʘʜʞʝ ʩʦʙʽʚʘʨʪʽʩʪʴ 

ʧʨʦʜʫʢʮʽʾ ʩʢʣʘʣʘ 7019,1 ʛʨʥ/ʪ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 6941,8 ʛʨʥ/ʪ ʟʘ ʚʘʨʽʘʥʪʫ ʚʥʝʩʝʥʥʷ 

ʛʥʦʶ (40 ʪ/ʛʘ). 

ʅʘʡʥʠʞʯʠʤ ʨʽʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʙʫʚ ʟʘ ʚʘʨʽʘʥʪʫ ʟ ʚʥʝʩʝʥʥʷʤ ʜʦʙʨʠʚ 

ʙʽʦʘʢʪʠʚ ʽ ʩʪʘʥʦʚʠʚ 25,7 %, ʧʨʠ ʮʴʦʤʫ ʫʤʦʚʥʦ ʯʠʩʪʠʡ ʧʨʠʙʫʪʦʢ ʩʢʣʘʚ 59080 

ʛʨʥ/ʛʘ, ʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʦʜʥʽʻʶ ʟ ʥʘʡʚʠʱʠʭ ï 9548,5 ʛʨʥ/ʪ. ɯʥʰʽ 

ʚʘʨʽʘʥʪʠ ʫʜʦʙʨʝʥʥʷ ʪʘʢʦʞ ʙʫʣʠ ʝʬʝʢʪʠʚʥʠʤʠ ʟʘ ʝʢʦʥʦʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: 

ʚʥʝʩʝʥʥʷ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ ï 59,2 %, ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ï 

49,4 % ʟ ʫʤʦʚʥʦ ʯʠʩʪʠʤ ʧʨʠʙʫʪʢʦʤ ʚʽʜʧʦʚʽʜʥʦ ʚʘʨʽʘʥʪʫ ʥʘ ʨʽʚʥʽ 133880 ʪʘ 

110680 ʛʨʥ/ʛʘ. 

ʅʘʡʚʠʱʠʡ ʧʦʢʘʟʥʠʢ ʝʥʝʨʛʝʪʠʯʥʦʾ ʦʮʽʥʢʠ ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ 

ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʥʘ ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷʤ ʛʥʦʶ (40 ʪ/ʛʘ), ʷʢ ʟʘ ʨʘʥʥʴʦʩʪʠʛʣʠʤ  

ʩʦʨʪʦʤ ʉʣʘʫʪʘ, ʪʘʢ ʽ ʟʘ ʩʝʨʝʜʥʴʦʩʪʠʛʣʠʤ ʩʦʨʪʦʤ ʃʝʛʝʥʜʘ. ɽʥʝʨʛʦʚʠʪʨʘʪʠ ʥʘ 

ʛʝʢʪʘʨ ʧʦʩʽʚʫ ʚʽʜʧʦʚʽʜʥʦ ʩʦʨʪʫ ʩʢʣʘʜʘʣʠ 78780 ʪʘ 102756 ʄɼʞ, 

ʝʥʝʨʛʦʻʤʥʽʩʪʴ ʫʨʦʞʘʶ 131,5 ʪʘ 180,8 ɻɼʞ/ʛʘ, ʘ ʢʦʝʬʽʮʽʻʥʪ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ 1,67 ʪʘ 1,76. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʘʨʪʦʧʣʷ, ʩʦʨʪ, ʛʨʫʧʘ ʩʪʠʛʣʦʩʪʽ, ʚʠʜʠ ʜʦʙʨʠʚ, 

ʫʨʦʞʘʡʥʽʩʪʴ, ʢʽʣʴʢʽʩʪʴ ʽ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʢʦʨʝʣʷʮʽʷ, ʝʢʦʥʦʤʽʯʥʘ  ʪʘ 

ʝʥʝʨʛʝʪʠʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ. 
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ABSTRACT 

Korol V. A. Formation of potato yield depending on elements of growing 

technology in the conditions of the Western Forest-Steppe. ï Qualification 

scientific work in the form of a manuscript. 

Dissertation for the Degree of Doctor of Philosophy in Specialty 201 ï 

Agronomy (20 ï Agricultural Sciences and Food) Institute of Agriculture of the 

Carpathian Region NAAS of Ukraine, Obroshyne, 2026. 

 

The dissertation presents the results of research on the study of the elements 

of the nutrition system, as the main component of the cultivation technology, 

regarding the features of the formation of the vegetative mass of plants and potato 

tubers, the processes of photosynthetic activity of the leaf surface and the yield 

formed as a result of these processes, depending on the variety, type and 

composition of fertilizer, their impact on the accumulation of productivity as a 

whole. 

The introduction reflects the relevance of the topic, the connection of the 

work with scientific programs, topics, the goal and objectives of the research, the 

object, subject, and methods of research. The scientific novelty and significance of 

the results obtained in terms of practical implementation, which were achieved 

through the study and improvement of the elements of the nutrition system for 

potato cultivation, are highlighted, the optimal type and dose of the main fertilizer 

application in relation to the soil and climatic conditions of the Western Forest-

Steppe of Ukraine are established for each of the studied potato varieties (Slauta - 

early ripening and Legend - mid-ripening) are established. 

The first section of the qualification work ñPotato Productivity under the 

Influence of Certain Agrotechnological Factorsò (a review of scientific literature) 

considers the current state of potato cultivation as one of the leading food crops in 

Ukraine and the world. The main problems of the industry are highlighted, in 

particular the impact of climate change, the spread of diseases and pests, which 

necessitate the implementation of eco-friendly technologies. The key factors of 
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potato productivity are substantiated: the quality of planting material, selection of 

varieties and optimization of technological elements of cultivation. Particular 

attention is paid to the plant nutrition system, which includes macro- and 

microelements that ensure the formation of high yields with improved 

economically valuable indicators. The importance of organic and mineral 

fertilizers for preserving soil fertility and environmental sustainability of 

production is emphasized. 

The second section. ñConditions, materials and research methodsò highlights 

information on the soil and climatic conditions of the research area, the 

experimental scheme, description of varieties and analysis of fertilizers studied, as 

well as the main methods that were used in the course of the work. 

The third section covers "The influence of nutrients on the productivity of 

potato varieties of different maturity groups." 

The analysis of the results obtained during the research showed that the 

influence of the application of doses of fertilizers of different composition and 

origin on the processes of growth and development of potato phytocenosis 

primarily depended on varietal characteristics, namely on their maturity group and 

to a certain extent on the weather and climatic conditions prevailing during the 

years of research. 

An analysis of the stages and duration of the interphase development periods 

showed that in the soil and climatic conditions of the Western Forest-Steppe, the 

periods of development of potato plants for the early-ripening variety Slauta and 

the mid-ripening variety Legenda correspond to their maturity groups to which 

they are assigned, therefore they can be recommended for introduction into 

production to farms engaged in the cultivation of potatoes, both early and other 

maturity groups. 

The density and height of the stem were influenced by such technological 

factors as the application of fertilizer doses. The leaf surface of plants, which 

ensured the maximum operation of the photosynthetic apparatus on the 60th day, 

was the highest in the Slauta variety when applying granulated chicken manure - 
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53.9 thousand m2/ha, and in the Legenda variety it was also the largest on this 

feeding option and amounted to - 43.8 thousand m2/ha, and on the 70th day: for 

the Slauta variety it was the largest - 53.9 thousand m2/ha when applying 

granulated chicken manure (0.5 t/ha), and for the Legenda variety, respectively, 

55.5 thousand m2/ha when applying biohumus fertilizer (4.0 t/ha). 

Our research has established that there is an inverse correlation between the 

amount of plant nutrition and the content of chlorophyll grains in potato leaves, 

namely: with a decrease in the volume or amount of nutrition dose, the chlorophyll 

content decreases, but to a certain limit. 

During harvesting, the largest number of tubers per plant (bush) that were 

formed was noted in the variant with the application of the recommended dose of 

fertilizers (manure +N90P90K120) and with the application of manure (40 t/ha) 

and granulated chicken manure (0.5 t/ha) and in the Slauta variety it was 16.3, 15.3 

and 12.3 pcs. tubers, respectively, according to the fertilizer variant. Regarding the 

Legenda variety, the largest number per bush was obtained with the application of 

granulated chicken manure - 13.7 pcs., as well as with the application of biohumus 

and manure (40 t/ha), and the indicators were 12.6 and 11.4 pcs. 

The highest yield and yield increase were noted for the early-ripening Slauta 

variety, in the variant with the application of biohumus fertilizer (4.0 t/ha), where 

the weight of the tubers was 0.552 kg, and the yield was 31.6 t/ha, respectively. 

Regarding the mid-ripening Legenda potato variety, the highest indicators were 

with the application of manure (40 t/ha) and biohumus fertilizer (4.0 t/ha) and 

were, respectively, the weight of one bush - 0.575 and 0.564 kg and the yield - 

32.8 and 32.5 t/ha. 

The fourth section "Formation of economically valuable traits depending on 

individual factors of agrotechnology" highlights the results of research on the study 

of the effect of elements of the nutrition system on the accumulation of dry matter 

and other qualitative indicators for potato varieties, which is included in the 

research scheme. 
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The main indicators indicating the economic value of potato tubers, namely: 

dry matter content, depend on the ripeness group of the variety, the type and dose 

of applied fertilizers and weather conditions of the year. 

The maximum indicators of dry matter accumulation, starch in tubers of the 

Slauta variety were noted in the variant with the application of dry granulated 

chicken manure (0.5 t/ha) and amounted to 26.0 and 20.2%, for the mid-ripening 

variety Legend with the application of 40 t/ha of organic fertilizers (manure) - 25.3 

and 19.5 % 

The form and dose of fertilizers, as the main nutrient, had an effect on the 

content of vitamin C in potato tubers. The highest vitamin C content was observed 

in the variant with the introduction of dry granulated chicken manure (0.5 t/ha) 

and, respectively, for both varieties, it was 23.3 and 23.1 mg%. 

The highest indicator of the amount of essential amino acids in the Slauta 

variety was noted in the variant with the introduction of 40 t/ha of manure + 

N90P90K120, which was 44.1%, and for the Legend potato variety, respectively, it 

was 44.3% for the same nutrition variant. In all other variants, the total amount of 

essential amino acids in the Slauta variety was from 40.4 to 43.8%, respectively, 

for the Legend potato variety from 40.3 to 44.1% for the variant with the 

introduction of (8.0 t/ha, locally) bioactive fertilizer. 

In the variant with manure application in combination with the 

recommended dose of mineral fertilizers (N90ʈ90ʂ120), the accumulation of 

nitrates in tubers increased to 90.9 and 81.8 mg/kg of fresh weight, respectively, 

for the Slauta and Legend varieties. That is, an increase in the nitrate content is 

observed for the Slauta variety, and a decrease of 7.5 mg/kg of fresh weight of 

tubers for the Legend potato variety, respectively. The nitrate content in the potato 

varieties studied was within the normal range according to the certification of 

vegetable products and did not exceed the permissible indicator for early-ripening 

varieties within 250, and mid-ripening varieties - 150 mg/kg of fresh weight. 
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The fifth section "Economic and bioenergetic efficiency of potato 

cultivation" provides calculations of the economic and energy efficiency of the 

elements of potato cultivation technology studied in the work. 

Calculations of the economic efficiency of the feeding options showed that 

the conditional net profit for manure application was 163380 UAH/ha, and for 

biohumus fertilizer application 161880 UAH/ha with a profitability level of 72.9 

and 71.0 %, respectively. Biohumus fertilizer application (4.0 t/ha) gave slightly 

lower results of the efficiency of this option, since the cost of production was 

7019.1 UAH/t compared to 6941.8 UAH/t for the manure application option (40 

t/ha). The lowest level of profitability was for the option with bioactive fertilizers 

and was 25.7%, while the conditional net profit was 59080 UAH/ha, and the cost 

of production was one of the highest - 9548.5 UAH/t. Other fertilization options 

were also effective in terms of economic indicators: the application of granulated 

chicken manure - 59.2 %, mineral fertilizers - 49.4 % with a conditional net profit 

of 133,880 and 110,680 UAH/ha, respectively. Energy consumption per hectare of 

sowing, depending on the variety, was 78,780 and 102,756 MJ, the energy 

intensity of the crop was 131.5 and 180.8 GJ/ha, and the energy efficiency 

coefficient was 1.67 and 1.76. 

 

Key words: potatoes, variety, maturity group, types and doses of fertilizers, 

yield, quantity and quality of products, correlation, economic and energy 

efficiency. 
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1. Korol  V. A. Influence of fertilizer systems on biometric indicators and 

potato yield. ɸʛʨʦʥʘʫʢʘ ʽ ʧʨʘʢʪʠʢʘ. 2024. ɺʠʧ. 3, ʏ. 4. ʉ. 44ï51. 

DOI:10.32636/agroscience.2024-(3)-4-6. (ʇʣʘʥʫʚʘʥʥʷ, ʘʥʘʣʽʟ ʽ ʫʟʘʛʘʣʴʥʝʥʥʷ 



12 

ʨʝʟʫʣʴʪʘʪʽʚ, ʥʘʧʠʩʘʥʥʷ ʩʪʘʪʪʽ). 
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https://drive.google.com/file/d/1s6N6tgFYBLeA9O1vXGTbctnffLJlCi8y/view 

8. ʂʦʨʦʣʴ ɺ. ɸ. ɺʧʣʠʚ ʩʠʩʪʝʤʠ ʫʜʦʙʨʝʥʥʷ ʥʘ ʥʘʢʦʧʠʯʝʥʥʷ 

ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʦʨʪʽʚ ʢʘʨʪʦʧʣʽ ʨʽʟʥʠʭ ʛʨʫʧ ʩʪʠʛʣʦʩʪʽ. 

ʄʘʪʝʨʽʘʣʠ ʍɯɯɯ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ 

ʚʯʝʥʠʭ çɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʋʢʨʘʾʥʠ: 

ʩʪʨʘʪʝʛʽʾ ʩʪʽʡʢʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʩʝʢʪʦʨʫ ʧʽʜ ʯʘʩ ʚʽʡʥʠ ʪʘ ʫ 

ʧʽʩʣʷʚʦʻʥʥʠʡ ʧʝʨʽʦʜè (ʩ. ʆʙʨʦʰʠʥʝ, 19 ʣʠʩʪʦʧʘʜʘ 2024 ʨ.). ʃʴʚʽʚ-ʆʙʨʦʰʠʥʝ, 

2024. ʉ. 51ï52. (ʇʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟ ʽ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, 

ʫʯʘʩʪʴ ʫ ʥʘʧʠʩʘʥʥʽ ʩʪʘʪʪʽ). 

 https://drive.google.com/file/d/1s6N6tgFYBLeA9O1vXGTbctnffLJlCi8y/view 

9. ʂʦʨʦʣʴ ɺ. ɸ. ɺʧʣʠʚ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ 

ʢʘʨʪʦʧʣʽ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʄʘʪʝʨʽʘʣʠ ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʫ ʨʦʩʣʠʥʥʠʮʪʚʽè (ɼʫʙʣʷʥʠ-

ʃʴʚʽʚ, 30 ʢʚʽʪʥʷ 2025 ʨ.). ʃʴʚʽʚ, 2025. ʉ. 31ï32. 

https://repository.lnau.edu.ua/xmlui/handle/123456789/2477 (ʇʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟ ʽ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʫʯʘʩʪʴ ʫ ʥʘʧʠʩʘʥʥʽ ʩʪʘʪʪʽ). 

10. ʂʦʨʦʣʴ ɺ. ɸ. ɺʝʣʠʯʠʥʘ ʘʩʠʤʽʣʷʮʽʡʥʦʾ ʧʦʚʝʨʭʥʽ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʦʜʥʦʛʦ ʢʫʱʘ ʢʘʨʪʦʧʣʽ ʥʘ 60-ʡ ʜʝʥʴ ʧʽʩʣʷ ʩʘʜʽʥʥʷ. ʄʘʪʝʨʽʘʣʠ ʍɯV ɺʩʝʫʢʨ. 

ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʋʢʨʘʾʥʠ: ʥʘʫʢʦʚʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʟʘʩʘʜʠ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘè (ʩ. ʆʙʨʦʰʠʥʝ, 27 ʣʠʩʪʦʧʘʜʘ 2025 ʨ.). ʃʴʚʽʚ-

https://repository.lnup.edu.ua/jspui/bitstream/123456789/1574/1
https://drive.google.com/file/d/1s6N6tgFYBLeA9O1vXGTbctnffLJlCi8y/view
https://drive.google.com/file/d/1s6N6tgFYBLeA9O1vXGTbctnffLJlCi8y/view
https://repository.lnau.edu.ua/xmlui/handle/123456789/2477
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ʆʙʨʦʰʠʥʝ, 2025. ʉ. 25ï26. (ʇʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟ ʽ ʫʟʘʛʘʣʴʥʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʫʯʘʩʪʴ ʫ ʥʘʧʠʩʘʥʥʽ ʩʪʘʪʪʽ). 

11. ɺʠʨʦʱʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ-ʙʝʟʧʝʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʢʘʨʪʦʧʣʷʨʩʪʚʘ. 

ʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ. ʈ. ɯʣʴʯʫʢ, ʖ. ɯʣʴʯʫʢ, ɺ. ʗʨʝʤʢʦ, 

ʅ. ɸʥʜʨʝʡʯʫʢ, ɹ. ɹʦʡʢʦ, ʄ. ʉʘʙʘʪ, ɸ. ʇʘʚʣʦʚ, ɺ. ʂʦʨʦʣʴ ɺʠʜʘʚʥʠʮʪʚʦ 

ɯʥʩʪʠʪʫʪʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ,  ʆʙʨʦʰʠʥʝ-ʃʴʚʽʚ. 

2023, 18 ʩ.  (ʇʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟ ʽ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, 

ʫʯʘʩʪʴ ʫ ʥʘʧʠʩʘʥʥʽ ʩʪʘʪʪʽ). 

12. ʌʦʨʤʫʚʘʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʢʘʨʪʦʧʣʽ ʚ ʫʤʦʚʘʭ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ. 

ʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ. ʈ. ɯʣʴʯʫʢ, ʅ. ʇʠʣʠʧʽʚ, ʖ. ɯʣʴʯʫʢ, 

ʅ. ɸʥʜʨʝʡʯʫʢ, ɹ. ɹʦʡʢʦ, ʄ. ʉʘʙʘʪ, ɺ. ʂʦʨʦʣʴ, ɸ. ɼʘʨʤʘʥʩʴʢʠʡ. ʆʙʨʦʰʠʥʝ: 

ɺʠʜʘʚʥʠʮʪʚʦ ɯʥʩʪʠʪʫʪʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ, 2025. 

36 ʩ. https://library.isgkr.com.ua/recommendacii/23.pdf (ʇʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟ ʽ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʫʯʘʩʪʴ ʫ ʥʘʧʠʩʘʥʥʽ ʩʪʘʪʪʽ). 

https://library.isgkr.com.ua/recommendacii/23.pdf
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ʛʘ ï ʛʝʢʪʘʨ 

ʛʨʥ ï ʛʨʠʚʥʷ 

ʂʝʝ ï ʢʦʝʬʽʮʽʻʥʪ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʢʢʘʣ ï ʢʽʣʦʢʘʣʦʨʽʷ 

ʣ ïʣʽʪʨ 

ʤ ï ʤʝʪʨ 

ʤʣʥ ï ʤʽʣʴʡʦʥ 
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ʨ. ï ʨʽʢ 

ʈɼɼ ï ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʜʦʟʘ ʜʦʙʨʠʚʘ 

ʨʨ. ï ʨʦʢʠ 

ʩʤ ï ʩʘʥʪʠʤʝʪʨ 

ʪ ï ʪʦʥʥʘ 

ʪʠʩ. ï ʪʠʩʷʯʘ 

ʌʇ ï ʬʦʪʦʩʠʥʪʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ 

ʏʇʌ ï ʯʠʩʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʬʦʪʦʩʠʥʪʝʟʫ 

ʰʪ. ï ʰʪʫʢʠ 

ʂ ï ʢʘʣʽʡ 

N ï ʘʟʦʪ 

ʈ ï ʬʦʩʬʦʨ 

t ï ʪʝʤʧʝʨʘʪʫʨʘ 

ʨʅ ï ʨʝʘʢʮʽʷ ˇʨʫʥʪʦʚʦʛʦ ʨʦʟʯʠʥʫ 

% ï ʚʽʜʩʦʪʦʢ 

Áʉ ï ʛʨʘʜʫʩ ʎʝʣʴʩʽʷ 
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ɺʉʊʋʇ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʉʴʦʛʦʜʥʽ ʩʫʯʘʩʥʫ ʛʘʣʫʟʴ ʚʠʨʦʙʥʠʮʪʚʘ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʥʝ ʤʦʞʣʠʚʦ ʫʷʚʠʪʠ ʙʝʟ ʦʩʥʦʚ ʪʘ ʥʘʫʢʦʚʦʾ 

ʙʘʟʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʥʦʚʽ ʥʘʧʨʷʤʢʠ ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʴ ʤʘʢʩʠʤʘʣʴʥʦ 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʡʦʛʦ ʦʩʥʦʚʥʠʭ ʩʢʣʘʜʦʚʠʭ: ʟʝʤʝʣʴʥʠʡ ʙʘʥʢ ʘʙʦ ʞ 

ʟʝʤʝʣʴʥʠʡ ʨʝʩʫʨʩ, ʩʪʨʫʢʪʫʨʘ ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʛʦʩʧʦʜʘʨʩʪʚ, ʷʢʘ ʧʨʦʡʰʣʘ 

ʦʧʪʠʤʽʟʘʮʽʶ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʘʣʦʟʘʪʨʘʪʥʠʭ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ, ʝʢʦʣʦʛʽʯʥʦ-

ʙʝʟʧʝʯʥʠʭ ʩʠʩʪʝʤ  ʫ ʟʝʤʣʝʨʦʙʩʪʚʽ. 

ʆʜʥʠʤ ʟ ʪʘʢʠʭ ʥʝʚʽʜʢʣʘʜʥʠʭ ʟʘʚʜʘʥʴ, ʷʢʽ ʚʠʥʠʢʣʠ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ, 

ʚʥʘʩʣʽʜʦʢ ʨʽʟʢʦʛʦ ʟʤʝʥʰʝʥʥʷ ʚʥʝʩʝʥʥʷ ʚ ˇʨʫʥʪ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ ʻ ʟʥʠʞʝʥʥʷ 

ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ ʪʘ ʚʨʦʞʘʡʥʦʩʪʽ ʧʦʣʴʦʚʠʭ ʽ ʛʦʨʦʜʥʽʭ ʢʫʣʴʪʫʨ. ɺʽʜʦʤʦ, ʱʦ 

ʷʢʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʪʽʚ ʨʦʩʣʠʥʥʠʮʪʚʘ ʚʝʣʠʢʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʨʘʮʽʦʥʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʦʾ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥʠ ʽ, ʟʦʢʨʝʤʘ, ʚʽʜ ʚʥʝʩʝʥʥʷ 

ʦʨʛʘʥʽʢʠ (ʦʨʛʘʥʽʯʥʽ ʜʦʙʨʠʚʘ, ʩʠʜʝʨʘʣʴʥʽ ʢʫʣʴʪʫʨʠ ʽ ʪ. ʽ.). 

ɿʘ ʧʨʦʚʝʜʝʥʦʶ ʥʘʫʢʦʚʮʷʤʠ ʦʮʽʥʢʦʶ, ʜʦʙʨʠʚʘ ʟʜʘʪʥʽ ʟʘʙʝʟʧʝʯʠʪʠ 

ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʙʫʜʴ-ʷʢʦʾ ʟ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʥʘ 41 %, 

ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ (ʛʝʨʙʽʮʠʜʠ, ʬʫʥʛʽʮʠʜʠ) ï 13-20, ʥʘʩʽʥʥʷ (ʚʠʩʦʢʘ 

ʨʝʧʨʦʜʫʢʮʽʷ ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʧʦʩʽʚʥʽ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ) ï 8, ʧʦʛʦʜʥʽ ʫʤʦʚʠ 

ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ ʨʦʩʣʠʥʠ ï ʜʦ 5, ʩʽʚʦʟʤʽʥʘ (ʥʘʫʢʦʚʦ-ʦʙˇʨʫʥʪʦʚʘʥʝ 

ʯʝʨʛʫʚʘʥʥʷ ʢʫʣʴʪʫʨ) ʽ ʦʙʨʦʙʽʪʢʠ ˇʨʫʥʪʫ (ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟʘʩʦʙʽʚ ʤʝʭʘʥʽʟʘʮʽʾ 

ˇʨʫʥʪʦʚʠʤ ʫʤʦʚʘʤ ʟʦʥʠ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ ʧʦʪʨʝʙʘʤ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʢʘʨʪʠ) ï 11-

18 %. 

ɿʘʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʬʽʪʦʮʝʥʦʟʦʤ ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ, ʘ ʩʘʤʝ ʾʭ 

ʦʧʪʠʤʘʣʴʥʦʾ ʜʦʟʠ, ʚʠʜʫ ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʬʦʨʤʫʚʘʥʥʷ 

ʨʝʰʪʠ ʯʠʥʥʠʢʽʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʚʨʘʭʫʚʘʪʠ 

ʙʽʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʦʨʪʫ: ʮʽʣʴʦʚʝ ʧʨʠʟʥʘʯʝʥʥʷ (ʩʪʦʣʦʚʽ ʮʽʣʽ, ʧʝʨʝʨʦʙʢʘ ʥʘ 

ʢʘʨʪʦʧʣʝʧʨʦʜʫʢʪʠ, ʚʠʨʦʙʥʠʮʪʚʦ ʥʘʩʽʥʥʻʚʦʛʦ (ʧʦʩʘʜʢʦʚʦʛʦ) ʤʘʪʝʨʽʘʣʫ ʽ ʪ. ʽ.), 

ʪʠʧʦʚʽʩʪʴ ˇʨʫʥʪʽʚ, ʡʦʛʦ ʨʦʜʶʯʽʩʪʴ, ˇʨʫʥʪʦʚʦ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚ ʟʦʥʠ 
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ʚʠʨʦʱʫʚʘʥʥʷ. 

ɺʧʣʠʚ ʞʠʚʣʝʥʥʷ, ʱʦ ʚʥʝʩʝʥʦ, ʥʘ ʚʝʣʠʯʠʥʫ ʧʣʦʱʽ ʽ ʝʬʝʢʪʠʚʥʽʩʪʴ 

çʨʦʙʦʪʠè ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʢʘʨʪʦʧʣʷʥʦʛʦ ʬʽʪʦʮʝʥʦʟʫ ʤʽʥʷʻʪʴʩʷ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʬʘʟʠ ʚʝʛʝʪʘʮʽʾ ʽ ʧʦʛʦʜʥʠʭ ʫʤʦʚ, ʱʦ ʩʢʣʘʣʠʩʴ ʥʘ ʜʘʥʠʡ ʝʪʘʧ. 

ʊʘʢ, ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʧʝʨʽʦʜʘʭ ʚʝʛʝʪʘʮʽʾ ʟʨʦʩʪʘʥʥʶ ʚʝʣʠʯʠʥʠ ʣʠʩʪʢʦʚʦʾ 

ʧʦʚʝʨʭʥʽ ʙʽʣʴʰʦʛʦ ʩʧʨʠʷʥʥʷ ʜʘʶʪʴ ʬʦʩʬʦʨʥʽ ʜʦʙʨʠʚʘ. ʇʽʜ ʚʧʣʠʚʦʤ ʜʽʾ 

ʘʟʦʪʥʦʛʦ ʞʠʚʣʝʥʥʷ ʪʘ ʧʦʚʥʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʥʷ ʧʨʦʮʝʩʠ 

ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʦʪʝʥʮʽʘʣ ʧʦʩʽʚʽʚ ʟʨʦʩʪʘʶʪʴ. ɸʪʤʦʩʬʝʨʥʽ ʦʧʘʜʠ 

ʪʘʢʦʞ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʪʦʩʠʥʪʝʪʠʯʥʫ ʜʽʷʣʴʥʽʩʪʴ ʨʦʩʣʠʥ 

ʧʨʠʩʢʦʨʶʶʯʠ ʾʾ, ʪʘʢ ʷʢ ʘʟʦʪ ʩʧʨʠʷʻ ʨʦʟʨʦʩʪʘʥʥʶ ʣʠʩʪʷ ʽ ʙʘʜʠʣʣʷ, ʘ ʢʘʣʽʡ 

ʧʨʦʜʦʚʞʝʥʥʶ ʧʨʦʮʝʩʽʚ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʮʠʭ ʚʝʛʝʪʘʪʠʚʥʠʭ ʦʨʛʘʥʽʚ. ɿʘ ʫʤʦʚ 

ʢʦʣʠ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʻ ʥʝʜʦʩʪʘʪʥʽʤ,  ʚʥʝʩʝʥʥʷ ʧʽʜʚʠʱʝʥʠʭ ʜʦʟ 

ʬʦʩʬʦʨʥʠʭ ʽ ʘʟʦʪʥʠʭ ʜʦʙʨʠʚ ʧʨʠʛʥʽʯʫʚʘʣʦ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʣʠʩʪʢʦʚʦʾ 

ʧʦʚʝʨʭʥʽ. 

ɼʦʙʨʠʚʘ, ʱʦ ʚʥʦʩʷʪʴ ʧʽʜ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʢʫʣʴʪʫʨʠ, ʟʜʘʪʥʽ ʩʧʨʠʷʪʠ 

ʟʙʽʣʴʰʝʥʥʶ ʟʘʧʘʩʽʚ ʤʘʢʨʦ- ʽ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʫ ˇʨʫʥʪʽ, ʟʥʠʞʫʶʪʴ ʨʽʚʝʥʴ 

ʢʠʩʣʦʪʥʽʩʪʴ, ʚʙʠʨʥʫ ʟʜʘʪʥʽʩʪʴ ʽ ʙʫʬʝʨʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʫʶʪʴ ʫʤʽʩʪ 

ʫʚʽʙʨʘʥʠʭ ʦʩʥʦʚ. ɺ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʦʨʛʘʥʽʯʥʽ ʜʦʙʨʠʚʘ ʤʽʩʪʷʪʴ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʚʽʪʘʤʽʥʠ ʽ ʘʫʢʩʠʥʠ, ʪʦʙʪʦ ʧʨʘʢʪʠʯʥʦ ʫʩʽ ʥʝʦʙʭʽʜʥʽ ʜʣʷ 

ʧʦʚʥʦʮʽʥʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʢʣʘʜʦʚʽ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʧʦʩʪʽʡʥʠʡ ʙʽʦʩʠʪʥʝʟ 

ʽ ʤʽʥʝʨʘʣʽʟʘʮʽʶ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ. ˆʨʫʥʪʠ, ʱʦ ʙʽʜʥʽ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ 

ʨʦʜʶʯʦʩʪʽ, ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʤʽʢʨʦʬʣʦʨʦʶ, ʧʨʠ ʮʴʦʤʫ ʧʦʩʠʣʶʻʪʴʩʷ ʾʭ 

ʙʽʦʣʦʛʽʯʥʘ ʘʢʪʠʚʥʽʩʪʴ, ʩʧʨʠʷʻʪʴʩʷ ʚʠʜʽʣʝʥʥʷ ʚʫʛʣʝʢʠʩʣʦʪʠ, ʷʢʘ ʻ ʜʦʜʘʪʢʦʚʠʤ 

ʜʞʝʨʝʣʦʤ ʉʆ2 ʜʣʷ ʧʦʚʽʪʨʷʥʦʛʦ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ. 

ʆʨʛʘʥʽʯʥʽ ʜʦʙʨʠʚʘ, ʱʦ ʚʥʝʩʝʥʦ ʩʧʨʠʷʶʪʴ ʟʤʝʥʰʝʥʥʶ ʦʧʦʨʫ ˇʨʫʥʪʫ ʟʘ 

ʧʨʦʚʝʜʝʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʦʙʨʦʙʽʪʢʽʚ, ʧʦʢʨʘʱʫʶʪʴ ʪʝʧʣʦʚʠʡ ʨʝʞʠʤ, 

ʧʦʢʨʘʱʫʶʪʴ ʡʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʩʪʚʦʨʶʶʪʴ ʚʘʛʦʤʽ ʫʤʦʚʠ 

ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ 

ʨʦʩʣʠʥʘʤʠ. ɿʥʘʯʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʝʨʰ ʟʘ ʚʩʝ ʥʘʷʚʥʽʩʪʶ 
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ʚ ʥʠʭ ʘʟʦʪʫ, ʬʦʩʬʦʨʫ ʽ ʢʘʣʽʶ, ʘ ʪʘʢʦʞ ʢʘʣʴʮʽʶ, ʤʘʛʥʽʶ, ʨʷʜʫ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ. 

ɺʘʞʢʦ ʧʝʨʝʦʮʽʥʠʪʠ ʾʭ ʟʥʘʯʝʥʥʷ ʫ ʧʽʜʪʨʠʤʮʽ ʙʝʟʜʝʬʽʮʠʪʥʦʛʦ ʙʘʣʘʥʩʫ ʛʫʤʫʩʫ. 

ɺʘʞʣʠʚʠʤ ʟʘʭʦʜʦʤ ʫ ʧʠʪʘʥʥʽ ʧʽʜʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ 

ʻ ʚʥʝʩʝʥʥʷ ʪʘʢ ʟʚʘʥʠʭ çʤʽʩʮʝʚʠʭè ʜʦʙʨʠʚ. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʩʝʨʝʜ ʥʠʭ ʻ 

ʛʥʽʡ, ʛʥʦʾʚʢʘ ʪʘ ʧʪʘʰʠʥʠʡ ʧʦʩʣʽʜ (ʚʽʜʭʦʜʠ ʪʚʘʨʠʥʥʠʮʴʢʠʭ ʬʝʨʤ), ʢʦʤʧʦʩʪʠ 

(ʧʨʦʜʫʢʪ ʟʤʽʰʫʚʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʚʠʜʽʚ ʚʽʜʭʦʜʽʚ), ʧʦʧʽʣ (ʚʽʜʭʦʜʠ ʢʦʪʝʣʝʥʴ ʥʘ 

ʪʚʝʨʜʦʤʫ ʧʘʣʠʚʽ), ʬʝʢʘʣʽʾ, ʪʦʨʬ, ʩʦʣʦʤʘ, ʟʝʣʝʥʽ ʩʠʜʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ. 

ʇʪʘʰʠʥʠʡ ʧʦʩʣʽʜ, ʷʢ ʦʜʥʝ ʟ çʤʽʩʮʝʚʠʭ ʜʦʙʨʠʚè ʻ ʮʽʥʥʠʤ ʦʨʛʘʥʽʯʥʠʤ 

ʜʦʙʨʠʚʦʤ, ʱʦ ʤʽʩʪʠʪʴ ʙʘʛʘʪʦ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʘʣʝ ʜʣʷ ʙʽʣʴʰʦʩʪʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʚʚʘʞʘʻʪʴʩʷ ʟʘʜʦʚʽʣʴʥʠʤ ʟʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 

ʘʟʦʪʫ, ʬʦʩʬʦʨʫ ʽ ʢʘʣʽʶ. ɺ ʡʦʛʦ ʩʢʣʘʜʽ: ʟʦʣʠ 15 ï 40 %, ʩʠʨʦʛʦ ʞʠʨʫ ï 2,8 ï 

4,5, ʩʠʨʦʾ ʢʣʽʪʢʦʚʠʥʠ ï 14 ï 25, ʙʝʟʘʟʦʪʠʩʪʠʭ ʨʝʯʦʚʠʥ 46 ï 48 %, ʘ ʪʘʢʦʞ 

ʙʘʛʘʪʦ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʪʘʢʽ ï Mn, Zn, Co, Fe.  ʁʦʛʦ ʭʽʤʽʯʥʠʡ 

ʩʢʣʘʜ ʚ ʦʩʥʦʚʥʦʤʫ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʜʫ ʧʪʠʮʽ (ʢʫʨʢʘ, ʢʘʯʢʘ, ʛʫʩʢʘ), ʩʧʦʩʦʙʫ ʾʭ 

ʫʪʨʠʤʘʥʥʷ ʪʘ ʤʝʰʦʶ ʤʽʨʦʶ ï ʚʽʜ ʚʽʢʫ ʩʘʤʦʾ ʧʪʠʮʽ. ɿʘ ʢʽʣʴʢʽʩʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʤʽʢʨʦ- ʪʘ ʤʘʢʨʦʝʣʝʤʝʥʪʽʚ, ʦʩʪʘʥʥʽʡ ʥʝ ʧʦʩʪʫʧʘʻʪʴʩʷ ʛʥʦʶ ʚʽʜ 

ɺʈʍ, ʘ ʟʘ ʧʝʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʥʘʚʽʪʴ ʧʝʨʝʚʠʱʫʻ ʡʦʛʦ. ɼʦʩʣʽʜʞʝʥʦ, ʱʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ ʻ ʝʬʝʢʪʠʚʥʽʰʠʤ ʥʘ 97 % ʽ ʙʽʣʴʰʝ ʟʘ ʙʫʜʴ-ʷʢʝ 

ʽʥʰʝ ʜʦʙʨʠʚʦ. ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʚʪʨʘʪʘʤ (ʚʠʚʽʪʨʶʚʘʥʥʷ) ʘʟʦʪʫ, ʡʦʛʦ 

ʨʝʢʦʤʝʥʜʫʶʪʴ ʚʠʩʫʰʠʪʠ ʘʙʦ ʞ ʧʝʨʝʤʽʰʘʪʠ ʟ ʪʦʨʬʦʤ, ʟʝʤʣʝʶ ʯʠ 

ʩʫʧʝʨʬʦʩʬʘʪʦʤ. ʇʪʘʰʠʥʠʡ ʧʦʩʣʽʜ ʻ ʧʨʠʜʘʪʥʠʤ ʚ ʷʢʦʩʪʽ ʝʣʝʤʝʥʪʫ ʞʠʚʣʝʥʥʷ 

ʜʣʷ ʙʫʜʴ-ʷʢʦʾ ʩ.-ʛ. ʢʫʣʴʪʫʨʠ ʽ ʥʝ ʪʽʣʴʢʠ ʪʘ ʥʘ ʚʩʽʭ ʪʠʧʘʭ ˇʨʫʥʪʽʚ. 

ɺʘʛʦʤʦʶ ʩʢʣʘʜʦʚʦʶ ʨʝʩʫʨʩʦʟʙʝʨʝʞʝʥʥʷ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʻ 

ʝʬʝʢʪʠʚʥʝ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʚ ʢʘʨʪʦʧʣʷʨʩʪʚʽ ʦʢʨʝʤʠʭ ʬʘʢʪʦʨʽʚ ʝʢʦʣʦʛʽʯʥʦ 

ʙʝʟʧʝʯʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ, ʘ ʩʘʤʝ ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ʪʘ ʤʽʢʨʦʜʦʙʨʠʚ (ʨʽʟʥʦʛʦ 

ʩʢʣʘʜʫ, ʧʦʭʦʜʞʝʥʥʷ). ʎʽ ʝʣʝʤʝʥʪʠ ʟʜʘʪʥʽ ʧʦʩʠʣʠʪʠ ʪʘ ʧʨʠʰʚʠʜʰʠʪʠ ʦʢʨʝʤʽ 

ʦʙʤʽʥʥʽ ʧʨʦʮʝʩʠ ʨʦʩʣʠʥʥʦʛʦ ʦʨʛʘʥʽʟʤʫ, ʧʽʜʚʠʱʫʶʪʴ ʩʪʽʡʢʽʩʪʴ ʜʦ ʙʽʦʪʠʯʥʠʭ 

ʪʘ ʘʙʽʦʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʩʧʨʠʷʶʪʴ ʟʙʽʣʴʰʝʥʥʶ ʧʦʪʝʥʮʽʘʣʫ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ 

ʨʦʩʣʠʥʠ, ʧʽʜʚʠʱʝʥʥʶ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʧʦʢʨʘʱʝʥʥʶ ʾʾ ʷʢʦʩʪʽ. 
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ɿʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ʥʘ ʢʘʨʪʦʧʣʽ ʜʦʟʚʦʣʷʶʪʴ ʧʨʠʰʚʠʜʰʠʪʠ 

ʧʨʦʮʝʩ ʚʽʜʪʦʢʫ ʧʨʦʜʫʢʪʽʚ ʬʦʪʦʩʠʥʪʝʟʫ ʟ ʚʝʛʝʪʘʪʠʚʥʦʾ ʤʘʩʠ (ʙʘʜʠʣʣʷ), 

ʙʫʣʴʙʦʫʪʚʦʨʝʥʥʷ (ʟʘʚôʷʟʫʚʘʥʥʷ ʩʪʦʣʦʥʽʚ), ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʨʦʩʣʠʥ ʜʦ 

ʭʚʦʨʦʙ. ʇʝʨʝʜʩʘʜʠʚʥʘ ʦʙʨʦʙʢʘ ʙʫʣʴʙ ʨʝʛʫʣʷʪʦʨʦʤ ʨʦʩʪʫ ʧʨʠʰʚʠʜʰʫʻ 

ʧʨʦʨʦʩʪʘʥʥʷ ʚʽʯʦʢ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ, ʥʝ ʣʠʰʝ ʫ ʚʝʨʭʥʽʡ, ʘʣʝ ʽ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ 

ʩʪʦʣʦʥʫ. ʎʝ ʩʚʦʻʶ ʯʝʨʛʦʶ, ʦʙʫʤʦʚʣʶʻ ʫʪʚʦʨʝʥʥʷ ʟʥʘʯʥʦ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ 

ʩʪʝʙʝʣ, ʚʽʜʧʦʚʽʜʥʦ ʟʙʽʣʴʰʫʻ ʘʩʠʤʽʣʷʮʽʡʥʫ ʧʦʚʝʨʭʥʶ ʨʦʩʣʠʥʠ ʽ ʾʾ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ʈʝʛʫʣʷʪʦʨʠ ʨʦʩʪʫ ʽ ʤʽʢʨʦʜʦʙʨʠʚʘ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʨʦʟʢʨʠʪʠ ʫ ʨʦʩʣʠʥʽ ʢʘʨʪʦʧʣʽ ʩʪʽʡʢʽʩʪʴ ʜʦ ʧʦʩʫʭʠ, ʟʘ ʨʘʭʫʥʦʢ ʷʢʦʾ ʟʥʘʯʥʦ 

ʟʥʠʟʠʪʠ ʰʢʦʜʦʯʠʥʥʽʩʪʴ ʽʥʰʠʭ ʩʪʨʝʩʦʚʠʭ ʯʠʥʥʠʢʽʚ ʟʘ ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ɿʚ'ʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ ʪʘ ʪʝʤʘʤʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʧʨʦʚʦʜʠʣʠ ʚ 2022-2025 ʨʨ. ʪʘ 

ʙʫʣʠ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʪʝʤʘʪʠʯʥʦʛʦ ʧʣʘʥʫ ʚʽʜʜʽʣʫ ʩʝʣʝʢʮʽʾ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ɯʥʩʪʠʪʫʪʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʅɸɸʅ ʚʽʜʧʦʚʽʜʥʦ ʟʘʚʜʘʥʥʷ 09.01.03.06 ʇ 

çʈʦʟʨʦʙʣʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ ʫʜʦʙʨʝʥʥʷ ʢʘʨʪʦʧʣʽ ʥʘ ʦʩʥʦʚʽ 

ʥʦʚʠʭ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ ʪʘ ʙʽʦʧʨʝʧʘʨʘʪʽʚ ʟʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʾʭ ʚ ʫʤʦʚʘʭ 

ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫè (ˉ ɼʈ 0121U100308) ʪʘ 09.01.03.09. ʇ çʌʦʨʤʫʚʘʥʥʷ 

ʫʨʦʞʘʡʥʦʩʪʽ ʢʘʨʪʦʧʣʽ ʟʘʣʝʞʥʦ ʚʽʜ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʟʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷ µx ʚ ʫʤʦʚʘʭ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫè (ˉ ɼʈ 0124U000170), ʱʦ 

ʚʭʦʜʠʪʴ ʜʦ ʇʅɼ 9 çɺʠʢʦʨʠʩʪʘʥʥʷ ʘʛʨʘʨʥʦʛʦ ʨʝʩʫʨʩʥʦʚʠʨʦʙʥʠʯʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʚ ʫʤʦʚʘʭ ʨʝʘʣʽʟʘʮʽʾ ʻʚʨʦʽʥʪʝʛʨʘʮʽʡʥʠʭ 

ʧʨʽʦʨʠʪʝʪʽʚè (çʉʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʚ ʫʤʦʚʘʭ ʨʝʘʣʽʟʘʮʽʾ 

ʻʚʨʦʽʥʪʝʛʨʘʮʽʡʥʠʭ ʧʨʽʦʨʠʪʝʪʽʚè. ʇʽʜʧʨʦʛʨʘʤʘ 1 çʌʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʘʛʨʦʝʢʦʩʠʩʪʝʤ ʜʣʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ɿʘʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ ʚ ʫʤʦʚʘʭ ʟʤʽʥ 

ʢʣʽʤʘʪʫè). 

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʝʜʤʝʪʘ ʪʘ ʦʙôʻʢʪʘ 

ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʙʫʣʦ ʧʨʦʚʝʩʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʧʨʘʢʪʠʯʥʦ ʚʩʪʘʥʦʚʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʘʮʽʦʥʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫʜʦʙʨʝʥʥʷ, ʷʢ ʩʢʣʘʜʦʚʦʾ 
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ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ, ʘ ʩʘʤʝ ʚʠʚʯʝʥʥʷ ʜʽʾ ʤʽʥʝʨʘʣʴʥʠʭ ʪʘ 

ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ ʨʽʟʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʧʦʭʦʜʞʝʥʥʷ  ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʦʪʝʥʮʽʘʣʫ 

ʫʨʦʞʘʡʥʦʩʪʽ ʩʦʨʪʽʚ ʢʘʨʪʦʧʣʽ ʚʽʪʯʠʟʥʷʥʦʾ ʩʝʣʝʢʮʽʾ ʟʘʜʣʷ ʦʪʨʠʤʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ 

ʙʝʟʧʝʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʪʘ ʩʫʪʪʻʚʦʛʦ ʟʤʝʥʰʝʥʥʷ ʭʽʤʽʯʥʦʛʦ ʪʘ ʧʝʩʪʠʮʠʜʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʨʦʩʣʠʥʫ, ˇʨʫʥʪ ʪʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʚ ʮʽʣʦʤʫ, 

ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʝʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʽ 

ʧʦʢʘʟʥʠʢʠ ʦʪʨʠʤʘʥʦʾ ʧʨʦʜʫʢʮʽʾ ʪʘ ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ 

ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʨʽʟʥʠʭ ʧʨʘʚʦʚʠʭ ʬʦʨʤ ʚʣʘʩʥʦʩʪʽ. 

ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʙʫʜʝ ʚʠʨʽʰʝʥʦ ʥʠʟʢʫ ʢʣʶʯʦʚʠʭ ʟʘʚʜʘʥʴ, ʟʦʢʨʝʤʘ 

ʚʠʚʯʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ, ʢ̫ ʩʢʣʘʜʦʚʦ ʾ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ, ʱʦ ʙʘʟʫʚʘʪʠʤʫʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʘʢʠʭ 

ʬʘʢʪʦʨʽʚ, ʷʢ: 

- ʦʙˇʨʫʥʪʫʚʘʥʥʷ  ʚʧʣʠʚʫ ʢʦʞʥʦʛʦ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʘʢʪʦʨʽʚ, ʘ ʩʘʤʝ: 

ʩʦʨʪʫ, ʬʦʥʫ ʞʠʚʣʝʥʥʷ ʪʘ ʨʽʟʥʦʚʠʜʽʚ ʜʦʙʨʠʚ ï ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʦʢʨʝʤʦ, 

ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʦʨʛʘʥʽʯʥʠʤʠ, ʦʨʛʘʥʽʯʥʽ, ʛʨʘʥʫʣʴʦʚʘʥʠʡ 

ʩʫʭʠʡ ʢʫʨʷʯʠʡ ʧʦʩʣʽʜ ʪʘ ʜʦʙʨʠʚʘʤʠ ʙʽʦʘʢʪʠʚ ʪʘ ʙʽʦʛʫʤʫʩ, ʷʢʽ ʻ ʨʽʟʥʠʤʠ ʟʘ 

ʩʚʦʾʤ ʩʢʣʘʜʦʤ ʥʘ ʬʦʥʽ ʩʠʜʝʨʘʪʽʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ 

ʚʩʪʘʥʦʚʠʪʠ ʾʭ ʜʽʶ ʽ ʢʦʤʧʣʝʢʩʥʫ ʚʟʘʻʤʦʜʽʶ ʥʘ ʦʢʨʝʤʽ ʧʦʢʘʟʥʠʢʠ;  

- ʚʩʪʘʥʦʚʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʬʦʨʤʠ ʞʠʚʣʝʥʥʷ, ʾʾ ʜʦʟʠ ʪʘ ʩʦʨʪʫ; 

- ʚʠʟʥʘʯʠʪʠ ʚʧʣʠʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʯʠʥʥʠʢʽʚ ʪʝʭʥʦʣʦʛʽʾ  ʥʘ ʫʨʦʞʘʡʥʽʩʪʴ ʽ 

ʾʾ ʦʩʥʦʚʥʽ ʛʦʩʧʦʜʘʨʩʴʢʽ ʧʦʢʘʟʥʠʢʠ ʧʨʦʜʫʢʮʽʾ, ʘ ʩʘʤʝ: ʚʽʜʩʦʪʦʢ ʥʘʢʦʧʠʯʝʥʥʷ 

ʚʤʽʩʪʫ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ, ʢʨʦʭʤʘʣʶ, ʚʽʪʘʤʽʥʫ ʉ, ʥʽʪʨʘʪʽʚ ʪʘ ʘʤʽʥʦʢʠʩʣʦʪʥʠʡ 

ʩʢʣʘʜ; 

- ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʝʢʦʥʦʤʽʯʥʦʾ ʪʘ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʽʜ 

ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʫ ʚʠʨʦʙʥʠʯʠʡ ʧʨʦʮʝʩ ʜʦʩʣʽʜʞʝʥʠʭ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʬʘʢʪʦʨʽʚ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʴ. ʌʦʨʤʦʪʚʦʨʯʽ ʧʨʦʮʝʩʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʽʩʥʠʭ 

ʦʟʥʘʢ ʜʣʷ ʩʦʨʪʽʚ ʢʘʨʪʦʧʣʽ ʨʽʟʥʠʭ ʛʨʫʧ ʩʪʠʛʣʦʩʪʽ ʟʘʣʝʞʥʦ ʚʽʜ 

ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ʚ ʫʤʦʚʘʭ ɿʘʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ.  
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ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʴ. ʉʦʨʪʠ ʢʘʨʪʦʧʣʽ, ʥʦʚʽ ʦʨʛʘʥʽʯʥʽ ʜʦʙʨʠʚʘ, ʬʦʥ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦʛʦ ʞʠʚʣʝʥʥʷ, ʫʜʦʙʨʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʤʠ ʜʦʙʨʠʚʘʤʠ, ʫʜʦʙʨʝʥʥʷ 

ʦʨʛʘʥʽʯʥʠʤʠ ʜʦʙʨʠʚʘʤʠ ʨʽʟʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʧʦʭʦʜʞʝʥʥʷ, ʝʣʝʤʝʥʪʠ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʨʪʦʧʣ.̔ 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ʇʦʣʴʦʚʠʡ ï ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʤʽʞ 

ʦʙôʻʢʪʦʤ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʦʩʥʦʚʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ʪʝʭʥʦʣʦʛʽʾ ʽ 

ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ; ʚʽʟʫʘʣʴʥʠʡ ï ʜʣʷ ʚʽʜʟʥʘʯʝʥʥʷ ʬʘʟ ʬʝʥʦʣʦʛʽʯʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʪʘ ʟʘʭʚʦʨʶʚʘʥʴ; ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʪʘ ʚʘʛʦʚʠʡ ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʙʽʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʦʩʪʦʚʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʬʽʪʦʮʝʥʦʟʫ; 

ʨʦʟʨʘʭʫʥʢʦʚʦ-ʧʦʨʽʚʥʷʣʴʥʠʡ ï ʚʠʟʥʘʯʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʪʘ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʝʡ ʜʣʷ ʜʦʩʣʽʜʞʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ; ʤʝʪʦʜʠ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʩʪʘʪʠʩʪʠʢʠ ï ʜʠʩʧʝʨʩʽʡʥʠʡ, ʢʦʨʝʣʷʮʽʡʥʠʡ ʪʘ ʨʝʛʨʝʩʽʡʥʠʡ ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʚʽʨʦʛʽʜʥʦʩʪʽ ʨʽʟʥʠʮʴ ʤʽʞ ʬʘʢʪʦʨʘʤʠ ʜʦʩʣʽʜʫ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʋʧʝʨʰʝ ʩʪʦʩʦʚʥʦ 

ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ɿʘʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʢʦʤʧʣʝʢʩʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʚʯʝʥʥʷ ʦʢʨʝʤʠʭ ʯʠʥʥʠʢʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʪʘ ʥʘʚʝʜʝʥʦ ʪʝʦʨʝʪʠʯʥʦ-ʦʙˇʨʫʥʪʦʚʘʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʱʦʜʦ 

ʬʦʨʤʦʪʚʦʨʯʠʭ ʧʨʦʮʝʩʽʚ ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʽ ʧʦʢʨʘʱʝʥʥʷ 

ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʦʟʥʘʢ ʟʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʫʜʦʙʨʝʥʥʷ ʥʘ ʩʦʨʪʠ ʢʘʨʪʦʧʣʽ 

ʨʽʟʥʠʭ ʛʨʫʧ ʩʪʠʛʣʦʩʪʽ, ʚʩʪʘʥʦʚʣʝʥʦ ʜʽʶ ʽ ʚʟʘʻʤʦʜʽʶ ʢʦʞʥʦʛʦ ʬʘʢʪʦʨʫ.  

ʋʜʦʩʢʦʥʘʣʝʥʦ ʝʣʝʤʝʥʪʠ ʞʠʚʣʝʥʥʷ, ʷʢ ʦʩʥʦʚʥʦʾ ʩʢʣʘʜʦʚʦʾ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ ʟʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʣʷ ʩʦʨʪʽʚ 

ʢʘʨʪʦʧʣʽ ʨʽʟʥʠʭ ʛʨʫʧ ʩʪʠʛʣʦʩʪʽ ʦʧʪʠʤʘʣʴʥʦʾ ʜʦʟʠ ʞʠʚʣʝʥʥʷ ʜʦʙʨʠʚʘʤʠ 

ʨʽʟʥʦʛʦ ʩʢʣʘʜʫ, ʷʢʘ ʟʘʙʝʟʧʝʯʠʪʴ ʧʨʠʨʽʩʪ ʤʘʢʩʠʤʘʣʴʥʦʾ ʚʨʦʞʘʡʥʽʩʪʴ. ɿʘʚʜʷʢʠ 

ʚʠʚʯʝʥʥʶ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ ʟʘʣʝʞʥʦ ʚʽʜ ʬʦʥʫ 

ʞʠʚʣʝʥʥʷ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ 

ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʠʨʽʩʪ ʫʨʦʞʘʡʥʦʩʪʽ ʥʘ ʥʘʡʚʠʱʦʤʫ ʨʽʚʥʽ ʪʘ ʟ 

ʧʦʢʨʘʱʝʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ: ʚʤʽʩʪ ʢʨʦʭʤʘʣʶ, ʚʽʪʘʤʽʥʫ ʉ, ʘʤʽʥʦʢʠʩʣʦʪ 

ʪʘ ʜʦʧʫʩʪʠʤʠʤ ʟʘ ʥʦʨʤʘʤʠ ʧʦʢʘʟʥʠʢʦʤ ʥʘʢʦʧʠʯʝʥʠʭ ʥʽʪʨʘʪʽʚ.  
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ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɺʠʚʯʝʥʦ ʦʢʨʝʤʽ 

ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʽ ʯʠʥʥʠʢʠ ʚʧʣʠʚʫ ʥʘ ʩʠʩʪʝʤʫ ʚʠʨʦʱʫʚʘʥʥʷ ʥʦʚʦʩʪʚʦʨʝʥʠʭ 

ʩʦʨʪʽʚ ʢʘʨʪʦʧʣʽ ʜʣʷ ɿʘʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʷʢʠʭ 

ʜʦʟʚʦʣʠʪʴ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʙʽʣʴʰʠʪʠ ʦʙ'ʻʤʠ ʚʠʨʦʙʥʠʮʪʚʘ ʢʘʨʪʦʧʣʽ ʪʘ 

ʟʘʙʝʟʧʝʯʠʪʠ ʩʧʦʞʠʚʘʯʘ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʶ ʧʨʦʜʫʢʮʽʻʶ, ʪʦʙʪʦ ʟʨʦʙʠʪʠ 

ʛʘʣʫʟʴ ʢʘʨʪʦʧʣʷʨʩʪʚʘ ʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʦ ʧʨʠʙʫʪʢʦʚʦʶ. 

ʈʝʟʫʣʴʪʘʪʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʡʰʣʠ ʚʠʨʦʙʥʠʯʫ ʧʝʨʝʚʽʨʢʫ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʽ ʚ  ʧʨʠʚʘʪʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ çɸɺʉ-ɸɻʈʆè ʩʝʣʘ ʂʫʛʘʾʚʮʽ 

ʏʝʤʝʨʦʚʝʮʴʢʦʛʦ ʨʘʡʦʥʫ  ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ  ʥʘ ʧʣʦʱʽ 9,0 ʛʘ ʪʘ 

ʬʝʨʤʝʨʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ çʂʦʚɼʝʤʂʦè ʩʝʣʘ ɺʝʣʠʢʽ ʇʝʨʝʜʨʠʤʠʭʠ 

ʃʴʚʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘ ʧʣʦʱʽ 9,0 ʛʘ, ʜʝ ʟʘʙʝʟʧʝʯʠʣʠ 

ʧʨʦʛʨʘʤʦʚʘʥʫ ʚʨʦʞʘʡʥʽʩʪʴ ʚ ʤʝʞʘʭ 31,2 ʪʘ 31,9 ʪ/ʛʘ. ʋʤʦʚʥʦ ʯʠʩʪʠʡ 

ʧʨʠʙʫʪʦʢ ʩʪʘʥʦʚʠʚ 352,12 ʪʠʩ. ʛʨʥ/ʛʘ (ʜʦʜʘʪʢʠ ɻ, ɼ). 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʻ ʩʘʤʦʩʪʽʡʥʠʤ 

ʘʚʪʦʨʩʴʢʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʟʘ ʪʝʤʦʶ ʷʢʦʾ, ʧʨʦʚʝʜʝʥʦ ʛʣʠʙʦʢʠʡ ʘʥʘʣʽʟ ʽ 

ʟʜʽʡʩʥʝʥʦ ʫʟʘʛʘʣʴʥʝʥʥʷ ʷʢ ʟʘʨʫʙʽʞʥʦʾ ʪʘʢ ʚʽʪʯʠʟʥʷʥʦʾ ʣʽʪʝʨʘʪʫʨʠ. ɺʠʟʥʘʯʝʥʦ 

ʤʝʪʫ ʽ ʦʩʥʦʚʥʽ ʮʽʣʽ ʟʘʚʜʘʥʥʷ, ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʦʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ  ʨʦʙʦʪʠ. 

ʇʨʦʚʝʜʝʥʦ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʥʝʦʙʭʽʜʥʠʭ ʧʦʣʴʦʚʠʭ ʡ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʽʥʪʝʨʧʨʝʪʦʚʘʥʦ ʪʘ ʫʟʘʛʘʣʴʥʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʪʨʠʤʘʥʽ ʜʘʥʽ, 

ʟʜʽʡʩʥʝʥʦ ʾʭ ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ. ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʧʽʜʛʦʪʦʚʣʝʥʦ ʪʘ ʥʘʜʨʫʢʦʚʘʥʦ ʥʠʟʢʫ ʧʨʘʮʴ. ʉʬʦʨʤʫʣʴʦʚʘʥʦ ʚʠʩʥʦʚʢʠ ʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʚʠʨʦʙʥʠʯʥʠʢʘʤ, ʷʢʽ ʚʠʥʝʩʝʥʽ ʜʣʷ ʦʧʨʠʣʶʜʥʝʥʥʷ.  

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ 

ʨʦʙʦʪʠ ʟʘʩʣʫʭʘʥʦ ʪʘ ʦʙʛʦʚʦʨʝʥʦ ʥʘ ʟʘʩʽʜʘʥʥʷʭ ʤʝʪʦʜʠʯʥʠʭ ʢʦʤʽʩʽʡ ʽ ʚʯʝʥʠʭ 

ʨʘʜ ɯʥʩʪʠʪʫʪʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʅɸɸʅ 

(ʩ. ʆʙʨʦʰʠʥʝ, 2023ï2025 ʨʨ.); ʦʧʨʠʣʶʜʥʝʥʘ ʪʘ ʘʧʨʦʙʦʚʘʥʦ ʥʘ ʄʽʞʥʘʨʦʜʥʽʡ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɻʦʥʯʘʨʽʚʩʴʢʽ ʯʠʪʘʥʥʷè ʧʨʠʩʚʷʯʝʥʽʡ 94-

ʨʽʯʯʶ ʟ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ʜʦʢʪʦʨʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨʘ 

ɻʦʥʯʘʨʦʚʘ ʄʠʢʦʣʠ ɼʝʤȭʷʥʦʚʠʯʘ (ʉʫʤʠ, 25 ʪʨʘʚʥʷ 2023 ʨ.), II ʄʽʞʥʘʨʦʜʥʽʡ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ 
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ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʾ ʧʣʦʜʦʦʚʦʯʝʚʦʾ ʧʨʦʜʫʢʮʽʾè ʧʨʠʩʚʷʯʝʥʘ 90-ʨʽʯʯʶ ʚʽʜ ʜʥʷ 

ʥʘʨʦʜʞʝʥʥʷ ʚʠʜʘʪʥʦʛʦ ʩʝʣʝʢʮʽʦʥʝʨʘ, ʢʘʥʜ. ʩ.-ʛ., ʥʘʫʢ, ʜʦʮʝʥʪʘ ʃʽʱʘʢ ʃʽʜʽʾ 

ʇʝʪʨʽʚʥʠ (28 ï 29 ʙʝʨʝʟʥʷ 2024 ʨʦʢʫ ʤ. ɼʫʙʣʷʥʠ); ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʃʫʯʥʽ ʘʛʨʦʬʽʪʦʮʝʥʦʟʠ: ʽʥʥʦʚʘʮʽʡʥʽ ʘʩʧʝʢʪʠ 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʫʤʦʚʘʾ ʻʚʨʦʽʥʪʝʛʨʘʮʽʾè (ʩ. ʆʙʨʦʰʠʥʝ, 5 ʯʝʨʚʥʷ 

2024 ʨ.); ʍɯɯɯ ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ 

ʚʯʝʥʠʭ çɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʋʢʨʘʾʥʠ: 

ʩʪʨʘʪʝʛʽʾ ʩʪʽʡʢʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʩʝʢʪʦʨʫ ʧʽʜ ʯʘʩ ʚʽʡʥʠ ʪʘ ʫ 

ʧʽʩʣʷʚʦʻʥʥʠʡ ʧʝʨʽʦʜè (ʩ. ʆʙʨʦʰʠʥʝ, 19 ʣʠʩʪʦʧʘʜʘ 2024 ʨ.); ʄʽʞʥʘʨʦʜʥʽʡ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʫ ʨʦʩʣʠʥʥʠʮʪʚʽè 

(ɼʫʙʣʷʥʠ-ʃʴʚʽʚ, 30 ʢʚʽʪʥʷ 2025 ʨ.); ʍɯV  ʚʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʋʢʨʘʾʥʠ: ʥʘʫʢʦʚʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʟʘʩʘʜʠ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘè (ʩ. ʆʙʨʦʰʠʥʝ, 27 ʣʠʩʪʦʧʘʜʘ 2025 ʨ.). 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʦʤ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʫʙʣʽʢʦʚʘʥʦ 12 ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʟ ʷʢʠʭ 3 ï ʫ ʥʘʫʢʦʚʠʭ 

ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ, ʟʘʪʚʝʨʜʞʝʥʠʭ ʷʢ ʬʘʭʦʚʽ, 6 ï ʤʘʪʝʨʽʘʣʠ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʡ, 2 ï ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ, 1 ʤʦʥʦʛʨʘʬʽʷ 

(ʜʦʜʘʪʦʢ ɽ). 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʣʘʜʝʥʘ ʥʘ 197 

ʩʪʦʨʽʥʢʘʭ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʥʘʙʦʨʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ ï 127 

ʩʪʦʨʽʥʢʘ. ɼʠʩʝʨʪʘʮʽʷ ʤʽʩʪʠʪʴ ʘʥʦʪʘʮʽʶ, ʚʩʪʫʧ, ʧôʷʪʴ ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʠ, 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʚʠʨʦʙʥʠʮʪʚʫ, ʩʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ, ʷʢʠʡ ʥʘʨʘʭʦʚʫʻ 

220 ʧʦʩʠʣʘʥʴ, ʫ ʪʦʤʫ ʯʠʩʣʽ 57 ʣʘʪʠʥʠʮʝʶ, ʚʢʣʶʯʘʻ 21 ʪʘʙʣʠʮʶ, 17 ʨʠʩʫʥʢʽʚ 

ʪʘ 25 ʜʦʜʘʪʢʽʚ. 
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ʈʆɿɼɯʃ 1 

ʇʈʆɼʋʂʊʀɺʅɯʉʊʔ ʂɸʈʊʆʇʃɯ ɿɸ ɺʇʃʀɺʋ ʆʂʈɽʄʀʍ 

ɸɻʈʆʊɽʍʅʆʃʆɻɯʏʅʀʍ ʏʀʅʅʀʂɯɺ  

(ʦʛʣʷʜ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ) 

 

1.1 ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ 

ɿʨʦʩʪʘʥʥʷ ʩʚʽʪʦʚʠʭ ʮʽʥ ʥʘ ʧʨʦʜʦʚʦʣʴʩʪʚʦ ʪʘ ʽʥʚʝʩʪʠʮʽʡʥʘ ʧʨʠʚʘʙʣʠʚʽʩʪʴ 

ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ ʩʧʨʠʷʣʠ ʥʘʨʦʱʫʚʘʥʥʶ ʚʠʨʦʙʥʠʮʪʚʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʧʨʦʜʫʢʮʽʾ ʚ ʋʢʨʘʾʥʽ [1]. 

ʂʘʨʪʦʧʣʷ ʥʘʣʝʞʠʪʴ ʜʦ ʥʘʡʜʘʚʥʽʰʠʭ ʢʫʣʴʪʫʨʥʠʭ ʨʦʩʣʠʥ. ɰʾ ʧʦʭʦʜʞʝʥʥʷ 

ʧʦʚôʷʟʫʶʪʴ ʽʟ ʇʽʚʥʽʯʥʦʶ ɸʤʝʨʠʢʦʶ, ʧʨʦʪʝ ʙʽʣʴʰʽʩʪʴ ʙʦʪʘʥʽʢʽʚ ʚʚʘʞʘʻ, ʱʦ 

ʩʧʨʘʚʞʥʴʦʶ ʙʘʪʴʢʽʚʱʠʥʦʶ ʻ ʚʠʩʦʢʦʛʽʨʥʽ ʨʘʡʦʥʠ ɸʥʜ ʫ ʪʨʦʧʽʯʥʠʭ ʰʠʨʦʪʘʭ 

ʇʽʚʜʝʥʥʦʾ ɸʤʝʨʠʢʠ, ʘ ʪʘʢʦʞ ʧʦʤʽʨʥʽ ʟʦʥʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʏʠʣʽ ʪʘ ʦʩʪʨʽʚ ʏʽʣʦʻ. 

ɿʛʦʜʦʤ ʢʘʨʪʦʧʣʷ ʧʦʰʠʨʠʣʘʩʷ ʚ ɭʚʨʦʧʽ ʪʘ ʟʘ ɸʪʣʘʥʪʠʢʦʶ, ʩʪʘʚʰʠ ʦʜʥʽʻʶ ʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʦʜʦʚʦʣʴʯʠʭ ʢʫʣʴʪʫʨ ʩʚʽʪʫ [2] 

ʅʘ ʩʴʦʛʦʜʥʽ ʧʦʥʘʜ 130 ʢʨʘʾʥ ʩʚʽʪʫ ʚʠʨʦʱʫʶʪʴ ʢʘʨʪʦʧʣʶ, ʧʝʨʝʚʘʞʥʦ ʚ 

ʧʽʚʥʽʯʥʽʡ ʧʽʚʢʫʣʽ ʟ ʧʦʤʽʨʥʠʤ ʢʣʽʤʘʪʦʤ ʪʘ ʣʝʛʢʠʤʠ ˇʨʫʥʪʘʤʠ. ʑʦʨʽʯʥʠʡ 

ʩʚʽʪʦʚʠʡ ʫʨʦʞʘʡ ʧʝʨʝʚʠʱʫʻ 300 ʤʣʥ ʪʦʥʥ ʙʫʣʴʙ. ʇʨʦʚʽʜʥʠʤʠ ʚʠʨʦʙʥʠʢʘʤʠ 

ʟʘʣʠʰʘʶʪʴʩʷ ʂʠʪʘʡ, ʉʐɸ, ɯʥʜʽʷ, ʈʦʩʽʷ ʪʘ ʋʢʨʘʾʥʘ [3, 4]. ɼʚʘʜʮʷʪʴ ʜʚʽ ʢʨʘʾʥʠ 

ʩʚʽʪʫ ʻ ʛʦʣʦʚʥʠʤʠ ʝʢʩʧʦʨʪʝʨʘʤʠ ʢʘʨʪʦʧʣʽ, ʚʽʩʽʤ ʟ ʷʢʠʭ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ɸʟʽʡʩʴʢʦ-ʊʠʭʦʦʢʝʘʥʩʴʢʦʤʫ ʨʝʛʽʦʥʽ, ʜʝʚôʷʪʴ ʚ ɭʚʨʦʧʽ, ʧôʷʪʴ ʚ ɸʤʝʨʠʮʽ [5]. 

ɸʙʩʦʣʶʪʥʠʤ  ʣʽʜʝʨʦʤ ʟʘ ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ ʻ ʂʠʪʘʡ. ʅʘ ʯʘʩʪʢʫ ʋʢʨʘʾʥʠ 

ʧʨʠʧʘʜʘʻ ʙʣʠʟʴʢʦ 6 % ʩʚʽʪʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ [6], ʱʦ ʟʫʤʦʚʣʝʥʦ ʧʨʦʬʝʩʽʡʥʠʤ 

ʩʫʧʨʦʚʦʜʦʤ ʪʘ ʩʧʨʠʷʪʣʠʚʠʤʠ ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ [7]. 

ɿʛʽʜʥʦ ʟʜʘʥʠʤʠ FAO ʚ 2015 ʨʦʮʽ ʋʢʨʘʾʥʘ ʚʭʦʜʠʪʴ ʚ ʧôʷʪʽʨʢʫ ʣʽʜʝʨʽʚ 

ʚʠʨʦʙʥʠʮʪʚʘ ʢʘʨʪʦʧʣʽ ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʴʦʛʦ ʜʝʩʷʪʠʣʽʪʪʷ 

ʚʽʜʩʦʪʦʢ ʚ ʩʪʨʫʢʪʫʨʽ ʝʢʩʧʦʨʪʫ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 0,01 ʜʦ 0,13 %. ʇʨʦʪʝ ʥʝ 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʨʠʙʫʪʢʽʚ ʧʨʠ ʾʾ ʧʨʦʜʘʞʫ ʛʦʣʦʚʥʘ ʧʨʦʙʣʝʤʘ ʷʢʦʾ ʧʦʣʷʛʘʻ ʚ 

ʪʦʤʫ, ʱʦ ʧʦʥʘʜ 85 % ʢʘʨʪʦʧʣʽ ʚʠʨʦʱʫʻʪʴʩʷ ʧʨʠʚʘʪʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ, 

ʭʦʣʜʝʥʛʠ ʚ ʩʫʢʫʧʥʦʩʪʽ ʟʘʡʤʘʶʪʴ 10-15 %. 
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ʋ ʩʚʽʪʽ ʚʠʨʦʱʫʶʪʴ ʧʦʥʘʜ 300 ʤʣʥ. ʪ. ʢʘʨʪʦʧʣʽ ʩʝʨʝʜʥʷ ʫʨʦʞʘʡʥʽʩʪʴ ï 

ʙʽʣʴʰʝ 10,0 ʪ/ʛʘ. ʅʘʡʢʨʘʱʠʤʠ ʣʽʜʝʨʘʤʠ ʻ ɸʤʝʨʠʢʘ, ʅʦʚʘ ɿʝʣʘʥʜʽʷ, ʢʨʘʾʥʠ 

ɭʚʨʦʧʠ ʚ ʩʝʨʝʜʥʴʦʤʫ ʾʭ ʟʙʽʨ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 400 ʮ/ʛʘ.  

ʋ 2019 ʨʦʮʽ ʥʘʰʘ ʜʝʨʞʘʚʘ ʟʘʡʤʘʻ ʪʨʝʪʻ ʤʽʩʮʝ ʟʘ ʚʠʨʦʙʥʠʮʪʚʦ ʢʘʨʪʦʧʣʽ 

ʫ ʩʚʽʪʽ, ʟʽʙʨʘʚʰʠ ʙʣʠʟʴʢʦ 23 ʤʣʥ ʪʦʥʥ. ʃʽʜʝʨʘʤʠ ʟʘʣʠʰʘʣʠʩʷ ʂʠʪʘʡ (93 ʤʣʥ 

ʪʦʥʥ) ʪʘ ɯʥʜʽʷ (51 ʤʣʥ ʪʦʥʥ). ɽʢʩʧʦʨʪ ʫʢʨʘʾʥʩʴʢʦʾ ʢʘʨʪʦʧʣʽ ʟʘ ʢʦʨʜʦʥ ʟʨʽʩ ʥʘ 

4,9 %, ʦʩʥʦʚʥʠʤʠ ʽʤʧʦʨʪʝʨʘʤʠ ʚʠʩʪʫʧʠʣʠ ʌʨʘʥʮʽʷ, ɹʝʣʴʛʽʷ, ʅʽʤʝʯʯʠʥʘ, 

ʅʽʜʝʨʣʘʥʜʠ ʪʘ ɭʛʠʧʝʪ. 

ɿʘ ʜʘʥʠʤʠ ʜʝʨʞʘʚʥʠʭ ʦʙʣʜʝʨʞʘʜʤʽʥʽʩʪʨʘʮʽʾ ʋʢʨʘʾʥʠ ʚʠʨʦʙʥʠʮʪʚʦ 

ʢʘʨʪʦʧʣʽ ʚ 2020 ʨʦʮʽ ʩʪʘʥʦʚʠʣʦ 20,7 ʤʣʥ. ʽʟ ʟʥʘʯʥʠʤ ʧʘʜʽʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ  ʜʘ 

15,7 ʪ/ʛʘ. ʇʨʦʪʷʛʦʤ 2017-2020 ʨʦʢʽʚ ʪʝʤʧʠ ʟʨʦʩʪʘʥʥʷ ʦʙʩʷʛʫ ʟʙʦʨʫ  ʢʘʨʪʦʧʣʽ 

ʧʝʨʝʚʠʱʫʻ  ʪʝʤʧʠ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱ. ʆʜʥʘʢ ʟʘ ʮʝʡ ʧʝʨʽʦʜ ʽʤʧʦʨʪ ʢʘʨʪʦʧʣʽ 

ʟʨʽʩ, ʘ ʝʢʩʧʦʨʪ ʟʥʘʯʥʦ ʟʤʝʥʰʠʚʩʷ ʫ ʟʚôʷʟʢʫ ʽʟ ʟʥʠʞʝʥʥʷʤ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʩʪʽ 

ʢʘʨʪʦʧʣʽ [8] 

ʋ 2022 ʨʦʮʽ ʚ ʅʦʚʽʡ ɿʝʣʘʥʜʽʾ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʧʘʜʽʥʥʷ ʦʙʩʷʛʫ 

ʚʠʨʦʙʥʠʮʪʚʘ ʢʘʨʪʦʧʣʽ ʫʨʦʞʘʡʥʽʩʪʴ ʙʫʣʘ ʥʘʡʚʠʱʦʶ ʫ ʩʚʽʪʽ ʚ ʩʝʨʝʜʥʴʦʤʫ 

ʩʪʘʥʦʚʠʣʘ 50,9 ʪ/ʛʘ, ʱʦ ʧʝʨʝʚʠʱʠʣʠ ʉʐɸ ʪʘ ɼʘʥʽʶ, ʟʛʽʜʥʦ ʟ ʜʘʥʠʭ ʆʆʅ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʤʝʥʰʝʥʥʷ ʧʦʩʽʚʥʠʭ  ʧʣʦʱ ʢʘʨʪʦʧʣʽ ʫ ʩʚʽʪʽ ʚ 2023 ʨʦʮʽ 

16,8 ʤʣʥ ʛʘ, ʟʘʛʘʣʴʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʟʨʦʩʣʦ ʜʦ 383 ʤʣʥ. ʦʜʥʘʢ ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ 

ʨʦʮʽ ʙʫʚ ʜʝʱʦ ʥʠʞʯʠʡ 376 ʤʣʥ. 

ɺ ʋʢʨʘʾʥʽ ʚ 2024 ʨʦʮʽ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʦʻʥʥʠʡ ʩʪʘʥ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 19 

ʩʝʨʪʠʬʽʢʦʚʘʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʟ ʚʠʨʦʱʫʚʘʥʥʷʤ ʽ ʨʝʘʣʽʟʘʮʽʻʶ ʥʘʩʽʥʥʻʚʦʾ 

ʢʘʨʪʦʧʣʽ. ɺʦʜʥʦʯʘʩ ʩʠʪʫʘʮʽʷ ʟ ʚʠʨʦʙʥʠʮʪʚʦʤ ʢʫʣʴʪʫʨʠ ʟʥʘʯʥʦ ʫʩʢʣʘʜʥʠʣʘʩʷ: 

ʚʨʦʞʘʡʥʽʩʪʴ ʩʢʦʨʦʪʠʣʘʩʷ ʫʜʚʽʯʽ ï ʟ 35ï60 ʪ/ʛʘ ʫ 2023 ʨʦʮʽ ʜʦ 15ï25 ʪ/ʛʘ. 

ʆʩʥʦʚʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ʩʪʘʣʠ ʚʠʩʦʢʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʜʝʬʽʮʠʪ 

ʨʦʙʦʯʦʾ ʩʠʣʠ.  ʎʽʥʦʚʘ ʧʦʣʽʪʠʢʘ ʪʘʢʦʞ ʟʘʟʥʘʣʘ ʨʽʟʢʠʭ ʟʤʽʥ: ʣʽʪʥʽʡ ʤʽʥʽʤʫʤ ʮʽʥ 

ʧʝʨʝʚʠʱʠʚ ʧʦʢʘʟʥʠʢʠ ʧʦʧʝʨʝʜʥʽʭ ʨʦʢʽʚ, ʘ ʚʦʩʝʥʠ ʚʘʨʪʽʩʪʴ ʢʘʨʪʦʧʣʽ ʟʨʦʩʣʘ ʫ 

3ï4 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ ʤʠʥʫʣʠʤ ʨʦʢʦʤ. 

ʉʧʦʞʠʚʘʥʥʷ ʢʘʨʪʦʧʣʽ ʥʘ ʫʢʨʘʾʥʩʴʢʦʤʫ ʨʠʥʢʫ  ʟʘʡʤʘʻ ʣʠʰʝ 13 %, ʯʘʩʪʢʘ 

ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʩʢʣʘʜʘʻ 19,8 %, ʘ ʦʚʦʯʝʚʦ-ʙʘʰʪʘʥʥʽ 14,6 % [9]. ʉʝʨʝʜʥʻ 
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ʩʧʦʞʠʚʘʥʥʷ ʢʘʨʪʦʧʣʽ ʥʘ ʨʽʢ ʫ ʩʚʽʪʽ ʩʪʘʥʦʚʠʪʴ 33,5 ʢʛ ʥʘ ʣʶʜʠʥʫ. ʋʢʨʘʾʥʮʽ 

ʟʘʡʤʘʶʪʴ ʜʨʫʛʝ ʤʽʩʮʝ ʫ ʩʚʽʪʽ ʟʘ ʩʧʦʞʠʚʘʥʥʷʤ 131,3 ʢʛ ʢʘʨʪʦʧʣʽ ʚ ʨʽʢ, 

ʣʽʜʝʨʘʤʠ ʻ ʙʽʣʦʨʫʩʠ (178,3 ʢʛ) ʧʨʦ ʮʝ ʧʦʚʽʜʦʤʣʷʻ ʩʝʨʚʽʩ RankingRoyals ʥʘ 

ʩʚʦʾʡ ʩʪʦʨʽʥʮʽ ʫ ʌʝʡʩʙʫʢ. 

ʂʘʨʪʦʧʣʷ ʻ ʚʘʞʣʠʚʦʶ ʧʨʦʜʦʚʦʣʴʯʦʶ ʢʫʣʴʪʫʨʦʶ, ʷʢʘ ʧʦʩʪʘʯʘʻ 

ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʝʥʝʨʛʽʶ, ʚʽʪʘʤʽʥʠ, ʢʣʽʪʢʦʚʠʥʫ ʪʘ ʤʽʥʝʨʘʣʴʥʽ ʨʝʯʦʚʠʥʠ. ɰʾ 

ʭʘʨʯʦʚʘ ʮʽʥʥʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ: ʧʝʨʝʚʘʞʘʥʥʷʤ ʚʫʛʣʝʚʦʜʽʚ 

(ʟʜʝʙʽʣʴʰʦʛʦ ʢʨʦʭʤʘʣʶ), ʥʘʷʚʥʽʩʪʶ ʙʽʣʢʽʚ, ʚʽʪʘʤʽʥʽʚ, ʤʽʥʝʨʘʣʽʚ, ʢʣʽʪʢʦʚʠʥʠ, 

ʚʦʜʠ, ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ ʽ ʬʽʪʦʥʫʪʨʽʻʥʪʽʚ. 

ɺʤʽʩʪ ʢʨʦʭʤʘʣʶ ʚ ʙʫʣʴʙʘʭ ʻ ʚ ʤʝʞʘʭ ʚʽʜ 14 % ʜʦ 25 %, ʷʢʠʡ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʩʦʨʪʫ  ̔ ʟʨʽʣʦʩʪʽ ʢʘʨʪʦʧʣʽ, ʱʦ ʣʝʛʢʦ ʟʘʩʚʦʶʻʪʴʩʷ ʪʘ ʧʦʚʽʣʴʥʦ 

ʨʦʟʱʝʧʣʶʻʪʴʩʷ ʪʘ ʧʽʜʪʨʠʤʫʻ ʩʪʘʙʽʣʴʥʠʡ ʨʽʚʝʥʴ ʮʫʢʨʫ ʚ ʢʨʦʚʽ. ʂʨʽʤ ʢʨʦʭʤʘʣʶ 

ʤʽʩʪʷʪʴʩʷ ʮʫʢʨʠ (ʛʣʶʢʦʟʘ , ʬʨʫʢʪʦʟʘ, ʩʘʭʘʨʦʟʘ), ʘʣʝ ʾʾ ʚʤʽʩʪ ʥʝʚʝʣʠʢʠʡ ʜʦ 1 %. 

ɺʤʽʩʪ ʙʽʣʢʘ ʫ ʙʫʣʴʙʘʭ ʢʘʨʪʦʧʣʽ ʥʝʚʠʩʦʢʠʡ ï ʙʣʠʟʴʢʦ 2 %, ʧʨʦʪʝ ʚʦʥʠ 

ʤʽʩʪʷʪʴ ʙʘʛʘʪʦ ʘʤʽʥʦʢʠʩʣʦʪ, ʷʢʽ ʥʘʡʢʨʘʱʝ ʚʙʠʨʘʶʪʴ ʫ ʩʝʙʝ. ʊʘʢʦʞ ʢʘʨʪʦʧʣʷ ʻ 

ʜʞʝʨʝʣʦʤ ʙʘʛʘʪʴʦʭ ʚʽʪʘʤʽʥʽʚ, ʟʦʢʨʝʤʘ ʚʽʪʘʤʽʥʫ ʉ (ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ), ʱʦ 

ʚʠʢʦʥʫʻ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʬʫʥʢʮʽʶ ʪʘ ʧʽʜʪʨʠʤʫʻ ʽʤʫʥʽʪʝʪ ʫ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ. 

ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʪʘʢʦʞ ʚʽʪʘʤʽʥʠ ʛʨʫʧʠ ɺ (ɺ1-3, ɺ5-6, ɺ9), ʷʢʽ 

ʟʘʡʤʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʦʙʤʽʥʽ ʨʝʯʦʚʠʥ ʽ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʊʘʢʦʞ 

ʥʽʢʦʪʠʥʦʚʘ ʢʠʩʣʦʪʘ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʙʽʛ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʠʭ ʨʝʘʢʮʽʡ ʪʘ 

ʤʝʪʘʙʦʣʽʟʤ ʙʽʣʢʽʚ, ʞʠʨʽʚ ʽ ʚʫʛʣʝʚʦʜʽʚ. ʋ ʤʝʥʰʠʭ ʢʽʣʴʢʦʩʪʷʭ ʫ ʙʫʣʴʙʘʭ 

ʧʨʠʩʫʪʥʽ ʚʽʪʘʤʽʥʠ ɽ, ʂ ʪʘ ʅ. 

ʉʝʨʝʜ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʟʥʘʯʥʫ ʯʠʩʝʣʴʥʽʩʪʴ ʟʘʡʤʘʻ ʢʘʣʽʡ, ʬʦʩʬʦʨ, 

ʤʘʛʥʽʡ, ʟʘʣʽʟʦ, ʮʠʥʢ, ʤʘʨʛʘʥʝʮʴ, ʤʽʜʴ ʪʘ ʡʦʜ. ʅʘʡʚʠʱʠʤ ʻ ʚʤʽʩʪ ʢʘʣʽʶ ʚ 

ʙʫʣʴʙʘʭ, ʱʦ ʧʽʜʪʨʠʤʫʻ ʚʦʜʥʦ-ʩʦʣʴʦʚʠʡ ʙʘʣʘʥʩ. 

ʂʣʽʪʢʦʚʠʥʘ ʤʽʩʪʠʪʴʩʷ ʫ ʰʢʽʨʮʽ ʙʫʣʴʙ ʪʘ ʧʽʜ ʥʝʶ, ʷʢʘ ʥʝ 

ʧʝʨʝʪʨʘʚʣʶʻʪʴʩʷ, ʘʣʝ ʟʘʡʤʘʻ ʥʘʡʢʨʘʱʫ ʨʦʣʴ ʫ ʧʨʦʮʝʩʽ ʪʨʘʚʣʝʥʥ,̫ ʚʠʚʝʜʝʥʥʽ 

ʭʦʣʝʩʪʝʨʠʥʫ ʪʘ ʪʦʢʩʠʥʽʚ ʟ ʦʨʛʘʥʽʟʤʫ. 

ɹʣʠʟʴʢʦ 77-80 % ʚ ʩʠʨʽʡ ʢʘʨʪʦʧʣʽ ʤʽʩʪʠʪʴʩʷ ʚʦʜʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʙʽʦʭʽʤʽʯʥʽ ʧʨʦʮʝʩʠ ʚ ʦʨʛʘʥʽʟʤʽ [10, 11, 12]. 
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ʇʨʦʜʦʚʦʣʴʯʘ ʪʘ ʭʘʨʯʦʚʘ ʮʽʥʥʽʩʪʴ ʢʘʨʪʦʧʣʽ  ʪʘʢʦʞ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʩʦʨʪʫ, ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ ʩʧʦʩʦʙʫ ʟʙʝʨʽʛʘʥʥʷ. 

ʋ ʪʚʘʨʠʥʥʠʮʪʚʽ ʢʘʨʪʦʧʣʶ ʥʘʡʙʽʣʴʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʚʘʨʝʥʦʤʫ ʪʘ 

ʩʠʨʦʤʫ ʚʠʛʣʷʜʽ. ʇʨʦʪʝ ʚ ʩʠʨʘ ʙʫʣʴʙʘ ʤʽʩʪʠʪʴ ʧʨʠʨʦʜʥʠʡ ʛʣʽʢʦʘʣʢʘʣʦʾʜ,  ʷʢʱʦ 

ʡʦʛʦ ʙʘʛʘʪʦ ʚʽʥ ʩʪʘʻ ʪʦʢʩʠʯʥʠʤ. ɺʘʨʝʥʘ ʢʘʨʪʦʧʣʷ ʟʥʠʞʫʻ ʩʦʣʘʥʽʥ ʽ ʻ 

ʙʝʟʧʝʯʥʦʶ ʪʘ ʢʨʘʱʝ ʟʘʩʚʦʶʻʪʴʩʷ ʪʚʘʨʠʥʘʤʠ. ɰɰ ʯʘʩʪʦ ʜʦʜʘʶʪʴ ʩʚʠʥʷʤ, ɺʈʍ ʪʘ 

ʧʪʠʮʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʫʣʴʙ ʥʘ ʢʦʨʤ ʚʠʭʽʜ ʢʦʨʤʦʚʠʭ ʦʜʠʥʠʮʴ ʥʘ ʛʝʢʪʘʨ 

ʩʪʘʥʦʚʠʪʴ ʚʽʜ 5 ʜʦ 7 ʪʠʩ. ʽ ʻ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʦ. ɿʙʘʣʘʥʩʦʚʘʥʠʡ ʨʘʮʽʦʥ  

ʜʦʧʦʤʘʛʘʻ ʟʘʙʝʟʧʝʯʠʪʠ ʪʚʘʨʠʥʘʤ ʝʥʝʨʛʝʪʠʯʥʦʶ ʮʽʥʥʽʩʪʶ ʪʘ ʧʦʪʨʽʙʥʠʤʠ 

ʧʦʞʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. ʇʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʢʨʦʭʤʘʣʶ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʙʽʣʢʦʚʠʡ ʢʦʥʮʝʥʪʨʘʪ ʷʢ ʮʽʥʥʫ ʜʦʙʘʚʢʫ ʪʘ ʤʝʟʛʫ (ʮʝ ʟʘʣʠʰʢʠ ʢʘʨʪʦʧʣʷʥʦʾ 

ʢʣʽʪʢʦʚʠʥʠ  ʦʪʨʠʤʘʥʦʾ ʟ ʧʝʨʝʨʦʙʢʠ ʢʨʦʭʤʘʣʶ ʷʢ ʢʦʨʤ) [13, 14]. 

ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʘʨʪʦʧʣʶ ʽ ʫ ʧʨʦʤʠʩʣʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ï 

ʢʘʨʪʦʧʣʷʥʦʛʦ ʢʨʦʭʤʘʣʶ ʪʘ ʢʨʦʭʤʘʣʝʧʨʦʜʫʢʪʽʚ (ʤʦʜʠʬʽʢʦʚʘʥʽ ʢʨʦʭʤʘʣʽ, 

ʜʝʢʩʪʨʠʥʠ, ʛʣʶʢʦʟʥʽ ʩʠʨʦʧʠ, ʤʘʣʴʪʦʜʝʢʩʪʨʠʥʠ), ʝʪʠʣʦʚʦʛʦ ʩʧʠʨʪʫ, 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʛʦʪʦʚʠʭ ʧʨʦʜʫʢʪʽʚ (ʢʘʨʪʦʧʣʷʥʠʭ ʯʽʧʩʽʚ, ʬʨʽ, ʩʫʭʠʭ ʧʶʨʝ ʪʘ 

ʧʣʘʩʪʽʚʮʽʚ, ʩʥʝʢʽʚ ʪʘ ʢʘʨʪʦʧʣʷʥʠʭ ʭʣʽʙʽʚ) ʪʘ ʚ ʽʥʰʠʭ ʛʘʣʫʟʷʭ ʚʠʨʦʙʥʠʮʪʚʘ 

ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ, ʘʮʝʪʦʥʫ ʪʘ ʙʫʪʘʥʦʣʫ, ʙʽʦʧʘʣʠʚʦ, ʢʦʩʤʝʪʠʢʘ ʪʘ 

ʬʘʨʤʘʮʝʚʪʠʢʘ [15, 16].  

ɿʘ ʜʘʥʠʤʠ Superagronom.com, ʧʨʦʤʠʩʣʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʢʘʨʪʦʧʣʽ ʚ 

ʋʢʨʘʾʥ ̔ʟʘʡʤʘʻ 2 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʅʘʡʙʽʣʴʰʠʡ ʢʨʦʭʤʘʣʴʥʠʡ 

ʟʘʚʦʜ ʚ ʋʢʨʘʾʥʽ çɺʀʄɸʃè, ʟʘʩʥʦʚʘʥʠʡ 1992 ʨʦʮʽ, ʷʢʠʡ ʬʫʥʢʮʽʦʥʫʻ ʽ ʥʘ ʜʘʥʠʡ 

ʯʘʩ.  

ʂʘʨʪʦʧʣʷ (Solanum tuberosum L.) (ʨʦʜʠʥʘ ʧʘʩʣʴʦʥʦʚʠʭ) ʻ ʦʜʥʽʻʶ ʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʦʜʦʚʦʣʴʯʠʭ ʢʫʣʴʪʫʨ ʩʚʽʪʫ, ʷʢʫ ʯʘʩʪʦ ʥʘʟʠʚʘʶʪʴ çʜʨʫʛʠʤ 

ʭʣʽʙʦʤè. [17]. ɺʦʥʘ ʚʠʩʪʫʧʘʻ ʜʦʙʨʠʤ ʧʦʧʝʨʝʜʥʠʢʦʤ ʜʣʷ ʷʨʠʭ ʢʫʣʴʪʫʨ, ʘ 

ʨʘʥʥʴʦʩʪʠʛʣʽ ʩʦʨʪʠ ï ʪʘʢʦʞ ʜʣʷ ʦʟʠʤʠʭ [18, 19]. 

ʋ ʧʨʦʮʝʩʽ ʚʝʛʝʪʘʮʽʾ ʢʘʨʪʦʧʣʽ ʚʠʜʽʣʷʶʪʴ ʪʨʠ ʦʩʥʦʚʥʽ ʧʝʨʽʦʜʠ: ʚʽʜ ʧʦʷʚʠ 

ʩʭʦʜʽʚ ʜʦ ʧʦʯʘʪʢʫ ʢʚʽʪʫʚʘʥʥʷ; ʚʽʜ ʢʚʽʪʫʚʘʥʥʷ ʜʦ ʟʘʚʝʨʰʝʥʥʷ ʨʦʩʪʫ ʥʘʜʟʝʤʥʦʾ 

ʤʘʩʠ; ʚʽʜ ʧʨʠʧʠʥʝʥʥʷ ʨʦʩʪʫ ʙʘʜʠʣʣʷ ʜʦ ʡʦʛʦ ʚʽʜʤʠʨʘʥʥʷ. ʈʦʟʚʠʪʦʢ ʢʫʣʴʪʫʨʠ 

https://superagronom.com/news/15265-lishe-2-kartopli-v-ukrayini-viroschuyetsya-na-promislovih-pidpriyemstvah
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ʦʭʦʧʣʶʻ ʯʦʪʠʨʠ ʬʘʟʠ: ʩʭʦʜʠ, ʙʫʪʦʥʽʟʘʮʽʶ, ʢʚʽʪʫʚʘʥʥʷ ʪʘ ʜʦʩʪʠʛʘʥʥʷ, 

ʪʨʠʚʘʣʽʩʪʴ ʷʢʠʭ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʦʨʪʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʽ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ. 

ʅʘʧʨʠʢʣʘʜ, ʫ ʩʝʨʝʜʥʴʦʩʪʠʛʣʠʭ ʩʦʨʪʽʚ ʩʭʦʜʠ ʟôʷʚʣʷʶʪʴʩʷ ʯʝʨʝʟ 15ï20 ʜʥʽʚ, 

ʙʫʪʦʥʽʟʘʮʽʷ ʥʘʩʪʘʻ ʯʝʨʝʟ 17ï24 ʜʥʽ, ʮʚʽʪʽʥʥʷ ʪʨʠʚʘʻ 14ï18 ʜʥʽʚ, ʘ ʚʽʜʤʠʨʘʥʥʷ 

ʙʘʜʠʣʣʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ 45ï48 ʜʥʽʚ. ʋ ʨʘʥʥʽʭ ʩʦʨʪʽʚ ʮʽ ʧʝʨʽʦʜʠ ʢʦʨʦʪʰʽ, ʫ 

ʧʽʟʥʽʭ ï ʜʦʚʰʽ [20, 21]. 

ʂʘʨʪʦʧʣʷ ʻ ʢʫʣʴʪʫʨʦʶ ʧʦʤʽʨʥʦʛʦ ʢʣʽʤʘʪʫ. ɿʘ ʪʝʤʧʝʨʘʪʫʨʠ ʥʠʞʯʝ 7ï8 

Áʉ ʘʙʦ ʚʠʱʝ 30 Áʉ ʨʽʩʪ ʧʨʠʧʠʥʷʻʪʴʩʷ. ʉʧʝʢʘ ʧʦʥʘʜ 25 Áʉ ʧʨʠʛʥʽʯʫʻ ʨʦʩʣʠʥʠ, 

ʘ ʧʨʦʛʨʽʚʘʥʥʷ ˇʨʫʥʪʫ ʧʦʥʘʜ 29 Áʉ ʧʝʨʝʰʢʦʜʞʘʻ ʫʪʚʦʨʝʥʥʶ ʙʫʣʴʙ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʜʠʢʠʭ ʬʦʨʤ, ʟʦʢʨʝʤʘ ʛʝʥʽʚ ʩʪʽʡʢʦʩʪʽ ʜʦ 

ʩʪʨʝʩʦʚʠʭ ʯʠʥʥʠʢʽʚ, ʩʧʨʠʷʣʦ ʬʦʨʤʫʚʘʥʥʶ ʩʫʯʘʩʥʠʭ ʩʦʨʪʽʚ, ʷʢʽ ʟʥʘʯʥʦ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʜʠʢʠʭ ʟʘ ʚʨʦʞʘʡʥʽʩʪʶ, ʬʦʨʤʦʶ ʪʘ ʷʢʽʩʪʶ ʙʫʣʴʙ [22]. 

ɿʘʣʫʯʝʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʜʠʢʠʭ ʬʦʨʤ, ʟʦʢʨʝʤʘ ʛʝʥʽʚ ʩʪʽʡʢʦʩʪʽ ʜʦ 

ʨʽʟʥʠʭ ʩʪʨʝʩʦʚʠʭ ʯʠʥʥʠʢʽʚ, ʜʘʣʦ ʟʤʦʛʫ ʘʜʘʧʪʫʚʘʪʠ ʛʝʥʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ 

ʢʘʨʪʦʧʣʽ ʜʦ ʢʦʥʢʨʝʪʥʠʭ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʪʘ ʥʘʧʨʷʤʽʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʪʨʠʚʘʣʦʛʦ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʩʬʦʨʤʫʚʘʣʠʩʷ 

ʩʫʯʘʩʥʽ ʢʫʣʴʪʫʨʥʽ ʩʦʨʪʠ, ʷʢʽ ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʜʠʢʠʭ ʟʘ ʚʨʦʞʘʡʥʽʩʪʶ, 

ʤʦʨʬʦʣʦʛʽʻʶ ʙʫʣʴʙ, ʟʜʘʪʥʽʩʪʶ ʜʦ ʙʫʣʴʙʦʫʪʚʦʨʝʥʥʷ ʧʨʠ ʜʦʚʛʦʤʫ ʩʚʽʪʣʦʚʦʤʫ 

ʜʥʽ, ʜʦʚʞʠʥʦʶ ʩʪʦʣʦʥʽʚ, ʩʪʽʡʢʽʩʪʶ ʪʘ ʷʢʽʩʪʶ ʧʨʦʜʫʢʮʽʾ [23]. 

ʇʨʦʨʦʩʪʘʥʥʷ ʙʫʣʴʙ ʧʦʯʠʥʘʻʪʴʩʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 3ï5 Áʉ, ʧʨʦʪʝ 

ʦʧʪʠʤʘʣʴʥʦʶ ʚʚʘʞʘʻʪʴʩʷ 18ï20 Áʉ, ʢʦʣʠ ʩʭʦʜʠ ʟôʷʚʣʷʶʪʴʩʷ ʯʝʨʝʟ 12ï13 ʜʥʽʚ. 

ʅʘʡʚʠʱʽ ʚʨʦʞʘʾ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʟʘ ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 17ï18 Áʉ. 

[24]. 

ʂʘʨʪʦʧʣʷ ʯʫʪʣʠʚʘ ʜʦ ʧʨʠʤʦʨʦʟʢʽʚ: ʧʦʰʢʦʜʞʝʥʥʷ ʥʘʩʪʘʻ ʚʞʝ ʟʘ -1,5ï2 

Áʉ, ʘ ʟʘ -3ï4,5 Áʉ ʚʨʦʞʘʡʥʽʩʪʴ ʤʦʞʝ ʟʥʠʞʫʚʘʪʠʩʷ ʥʘ 25ï65%. ʆʩʦʙʣʠʚʦ 

ʚʨʘʟʣʠʚʽ ʤʦʣʦʜʽ ʨʦʩʣʠʥʠ, ʭʦʯʘ ʚʦʥʠ ʟʜʘʪʥʽ ʰʚʠʜʢʦ ʚʽʜʥʦʚʣʶʚʘʪʠʩʷ. 

ʅʝʙʝʟʧʝʯʥʠʤʠ ʻ ʧʽʟʥʽ ʧʨʠʤʦʨʦʟʢʠ, ʷʢʽ ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʠʪʠ ʧʦʚʥʫ ʟʘʛʠʙʝʣʴ 

ʧʦʩʽʚʽʚ ʫ ʬʘʟʽ ʙʫʪʦʥʽʟʘʮʽʾ [25]. ʋʨʘʞʝʥʥʷ ʢʘʨʪʦʧʣʽ ʧʨʠʤʦʨʦʟʢʘʤʠ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʧʦʯʦʨʥʽʥʥʷ ʪʘ ʚʽʜʤʠʨʘʥʥʷ ʣʠʩʪʢʽʚ ʽ ʩʪʝʙʝʣ. ɺʦʜʥʦʯʘʩ ʤʦʣʦʜʽ ʨʦʩʣʠʥʠ 

ʟʜʘʪʥʽ ʰʚʠʜʢʦ ʚʽʜʥʦʚʣʶʚʘʪʠʩʷ ʪʘ ʬʦʨʤʫʚʘʪʠ ʟʘʜʦʚʽʣʴʥʠʡ ʫʨʦʞʘʡ. ɿʥʘʯʥʦ 
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ʥʝʙʝʟʧʝʯʥʽʰʠʤʠ ʻ ʧʽʟʥʽ ʚʝʩʥʷʥʦ-ʣʽʪʥʽ ʧʨʠʤʦʨʦʟʢʠ, ʷʢʽ ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʠʪʠ 

ʧʦʚʥʫ ʟʘʛʠʙʝʣʴ ʧʦʩʽʚʽʚ ʫ ʬʘʟʽ ʙʫʪʦʥʽʟʘʮʽʾ. ʆʩʦʙʣʠʚʦ ʚʠʩʦʢʠʡ ʨʠʟʠʢ ʚʪʨʘʪ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʪʦʨʬʦʚʠʭ ˇʨʫʥʪʘʭ ʪʘ ʫ ʧʦʥʠʞʝʥʠʭ ʤʽʩʮʝʚʦʩʪʷʭ [26-29]. 

ʂʘʨʪʦʧʣʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʦʶ ʧʦʪʨʝʙʦʶ ʫ ʚʦʣʦʟʽ, ʘʜʞʝ ʫʪʚʦʨʶʻ 

ʟʥʘʯʥʫ ʧʽʜʟʝʤʥʫ ʙʽʦʤʘʩʫ ʧʨʠ ʩʣʘʙʢʦ ʨʦʟʚʠʥʝʥʽʡ ʢʦʨʝʥʝʚʽʡ ʩʠʩʪʝʤʽ. 

ɺʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʻ ʢʨʠʪʠʯʥʠʤ ʬʘʢʪʦʨʦʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʇʨʠ ʚʦʣʦʛʦʩʪʽ 

ˇʨʫʥʪʫ 75-85 % ʥʘʡʢʨʘʱʠʡ ʫʨʦʞʘʡ. ɿʥʠʞʝʥʥʷ ʜʦ 60 % ʟʤʝʥʰʫʻ ʚʨʦʞʘʡʥʽʩʪʴ 

ʥʘ 3-9%, ʘ ʜʦ 40 % ï ʤʘʡʞʝ ʥʘʧʦʣʦʚʠʥʫ.  

ʅʘ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʨʦʟʚʠʪʢʫ ʢʘʨʪʦʧʣʷ ʤʘʻ ʥʘʡʤʝʥʰʫ ʧʦʪʨʝʙʫ ʫ 

ʚʦʣʦʟʽ, ʦʩʢʽʣʴʢʠ ʤʦʣʦʜʽ ʨʦʩʣʠʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʘʧʘʩʠ ʚʦʜʠ ʟ ʤʘʪʝʨʠʥʩʴʢʦʾ 

ʙʫʣʴʙʠ. ɼʦʜʘʪʢʦʚʫ ʨʝʛʫʣʷʪʦʨʥʫ ʬʫʥʢʮʽʶ ʚʠʢʦʥʫʶʪʴ ʥʦʚʦʫʪʚʦʨʝʥʽ ʙʫʣʴʙʠ: ʟʘ 

ʜʝʬʽʮʠʪʫ ʚʦʣʦʛʠ ʚʦʥʠ ʚʽʜʜʘʶʪʴ ʾʾ ʨʦʩʣʠʥʽ, ʘ ʟʘ ʥʘʜʣʠʰʢʫ ï ʥʘʢʦʧʠʯʫʶʪʴ, 

ʩʪʚʦʨʶʶʯʠ ʨʝʟʝʨʚ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʩʪʫ [30, 31]. 

ʋ ʬʘʟʽ ʙʫʪʦʥʽʟʘʮʽʾ ʪʘ ʢʚʽʪʫʚʘʥʥʷ ʧʦʪʨʝʙʘ ʫ ʚʦʣʦʟʽ ʤʘʢʩʠʤʘʣʴʥʘ: 

ʪʨʘʥʩʧʽʨʘʮʽʡʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʩʪʘʥʦʚʠʪʴ 400ï550, ʘ ʚ ʩʧʝʢʦʪʥʽ ʜʥʽ ʦʜʠʥ ʢʫʱ 

ʤʦʞʝ ʚʠʧʘʨʦʚʫʚʘʪʠ ʜʦ 4 ʣ ʚʦʜʠ. ʅʘʜʤʽʨʥʝ ʟʚʦʣʦʞʝʥʥʷ (ʧʦʥʘʜ 85 % ʅɺ) 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʛʥʠʚʘʥʥʷ ʙʫʣʴʙ ʽ ʨʽʟʢʦʛʦ ʧʘʜʽʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ. ʊʦʤʫ ʫ ʟʦʥʘʭ 

ʽʟ ʥʝʜʦʩʪʘʪʥʽʤ ʟʚʦʣʦʞʝʥʥʷʤ ʘʛʨʦʪʝʭʥʽʢʘ ʧʦʚʠʥʥʘ ʩʧʨʠʷʪʠ ʜʣʷ ʥʘʢʦʧʠʯʝʥʥʷ 

ʚʦʣʦʛʠ ʚ ʛʨʫʥʪʽ, ʱʦ ʧʦʟʠʪʠʚʥʦ ʨʝʘʛʫʻ ʥʘ ʟʨʦʰʝʥʥʷ. 

ʅʘʜʣʠʰʦʢ ʚʦʣʦʛʠ ʚ ˇʨʫʥʪʽ ʧʽʜ ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ ʙʫʣʴʙ (>85 %) ʫ ʬʘʟʽ 

ʙʫʣʴʙʦʫʪʚʦʨʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʝʨʝʜʯʘʩʥʝ ʚʽʜʤʠʨʘʥʥʷ ʥʘʜʟʝʤʥʦʾ ʤʘʩʠ, 

ʧʨʠʧʠʥʝʥʥʷ ʨʦʩʪʫ ʙʫʣʴʙ ʪʘ ʾʭ ʟʘʛʥʠʚʘʥʥʷ, ʱʦ ʟʫʤʦʚʣʶʻ ʨʽʟʢʝ ʧʘʜʽʥʥʷ 

ʚʨʦʞʘʡʥʦʩʪʽ [32-34] 

ʂʘʨʪʦʧʣʷ ʤʘʻ ʚʠʩʦʢʫ ʧʦʪʨʝʙʫ ʚ ʦʩʚʽʪʣʝʥʥʽ. ʅʝʜʦʩʪʘʪʥʻ ʩʚʽʪʣʦ ʧʦʨʫʰʫʻ 

ʧʨʦʮʝʩʠ ʬʦʪʦʩʠʥʪʝʟʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ. ʅʘʚʽʪʴ 

ʥʝʟʥʘʯʥʝ ʟʘʪʽʥʝʥʥʷ ʚʠʢʣʠʢʘʻ ʧʦʞʦʚʪʽʥʥʷ ʣʠʩʪʢʽʚ, ʚʠʪʷʛʫʚʘʥʥʷ ʩʪʝʙʝʣ ʪʘ 

ʧʦʛʽʨʰʝʥʥʷ ʟʘʩʚʦʻʥʥʷ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ. ʇʦʜʽʙʥʽ ʫʤʦʚʠ ʯʘʩʪʦ ʚʠʥʠʢʘʶʪʴ ʟʘ 

ʥʘʜʤʽʨʥʦʛʦ ʟʘʛʫʱʝʥʥʷ ʧʦʩʽʚʽʚ [35]. 

ʅʘ ʣʝʛʢʠʭ, ʨʦʟʧʫʰʝʥʠʭ ˇʨʫʥʪʘʭ ʥʘʡʚʠʱʽ ʚʨʦʞʘʾ ʢʘʨʪʦʧʣʽ. ɰʾ ʢʦʨʝʥʝʚʘ 

ʩʠʩʪʝʤʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʠʤ ʜʠʭʘʥʥʷʤ ʽ ʩʧʦʞʠʚʘʻ ʢʠʩʥʶ ʫ 5ï10 
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ʨʘʟʽʚ ʙʽʣʴʰʝ, ʥʽʞ ʽʥʰʽ ʢʫʣʴʪʫʨʠ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʛʘʟʦʦʙʤʽʥʫ 

ˇʨʫʥʪ ʧʦʚʠʥʝʥ ʟʘʣʠʰʘʪʠʩʷ ʧʫʭʢʠʤ, ʽʟ ʱʽʣʴʥʽʩʪʶ ʥʝ ʙʽʣʴʰ ʷʢ 1,0ï1,2 ʛ/ʩʤį. ʅʘ 

ʧʝʨʝʟʚʦʣʦʞʝʥʦʤʫ ʜʦʙʨʝ ʫʱʽʣʴʥʝʥʦʤʫ ʦʨʥʦʤʫ ʰʘʨʽ ʢʠʩʝʥʴ ʟʥʠʞʫʻʪʴʩʷ ʜʦ                  

2 %, ʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʉʆ2 ʟʨʦʩʪʘʻ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʛʥʠʪʪʷ ʙʫʣʴʙ. ʊʦʤʫ 

ʩʪʦʣʦʥʠ ʨʦʟʚʠʚʘʶʪʴʩʷ ʩʣʘʙʢʦ, ʘ ʙʫʣʴʙʠ ʬʦʨʤʫʶʪʴʩʷ ʜʨʽʙʥʠʤʠ ʪʘ 

ʜʝʬʦʨʤʦʚʘʥʠʤʠ [36]. 

ʅʘʡʢʨʘʱʝ ʢʘʨʪʦʧʣʶ ʚʠʨʦʱʫʚʘʪʠ ʥʘ ʩʫʧʽʱʘʥʠʭ ʪʘ ʩʫʛʣʠʥʠʩʪʠʭ 

ʯʦʨʥʦʟʝʤʘʭ, ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʠʭ, ʩʽʨʠʭ ˇʨʫʥʪʘʭ. ɿʘ ʟʘʩʪʦʩʫʚʘʥʥ ̫ʚʠʩʦʢʠʭ ʜʦʟ 

ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ ʥʘ ʣʝʛʢʠʭ ʧʽʱʘʥʠʭ ˇʨʫʥʪʘʭ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʚʠʩʦʢʫ 

ʚʨʦʞʘʡʥʽʩʪʴ ʢʘʨʪʦʧʣʽ [37]. 

ʄʘʣʦʧʨʠʜʘʪʥʽ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ ʚʚʘʞʘʶʪʴʩʷ ʚʘʞʢʽ ʛʣʠʥʠʩʪʽ 

ˇʨʫʥʪʠ. ʂʫʣʴʪʫʨʘ ʪʘʢʦʞ ʥʝ ʧʝʨʝʥʦʩʠʪʴ ʟʘʩʦʣʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʥʠʟʴʢʦʶ ʩʦʣʝʩʪʽʡʢʽʩʪʶ. ʆʧʪʠʤʘʣʴʥʠʤʠ ʜʣʷ ʾʾ ʨʦʟʚʠʪʢʫ ʻ ʩʣʘʙʦʢʠʩʣʽ ʪʘ 

ʥʝʡʪʨʘʣʴʥʽ ˇʨʫʥʪʠ. ʇʦʛʽʨʰʫʻ ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʢʘʨʪʦʧʣʽ ʨʅ ̌ʨʫʥʪʫ ʥʠʞʯʝ 5,0 

ʘʙʦ ʚʠʱʝ 8,0 [38]. 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʘʨʪʦʧʣʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʦʤʧʣʝʢʩʦʤ ʙʽʦʣʦʛʽʯʥʠʭ ʪʘ 

ʝʢʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ. ʌʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ ʙʫʣʴʙ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʝʛʫʣʴʦʚʘʥʠʭ 

ʽ ʥʝʨʝʛʫʣʴʦʚʘʥʠʭ ʬʘʢʪʦʨʽʚ. ɼʦ ʨʝʛʫʣʴʦʚʘʥʠʭ ʥʘʣʝʞʘʪʴ ʩʢʦʨʦʩʪʠʛʣʽʩʪʴ ʩʦʨʪʫ, 

ʷʢʽʩʪʴ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʥʘʩʽʥʥʻʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʩʠʩʪʝʤʘ ʫʜʦʙʨʝʥʥʷ, 

ʚʣʘʩʪʠʚʦʩʪʽ ˇʨʫʥʪʫ, ʛʫʩʪʦʪʘ ʩʘʜʽʥʥʷ, ʨʽʚʝʥʴ ʫʨʘʞʝʥʥʷ ʭʚʦʨʦʙʘʤʠ ʡ 

ʰʢʽʜʥʠʢʘʤʠ, ʱʽʣʴʥʽʩʪʴ ˇʨʫʥʪʫ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʦʣʦʛʦʶ. ʅʝʨʝʛʫʣʴʦʚʘʥʽ 

ʬʘʢʪʦʨʠ ʚʢʣʶʯʘʶʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʚʽʪʨʷ ʡ ˇʨʫʥʪʫ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʩʦʥʷʯʥʦʾ 

ʨʘʜʽʘʮʽʾ, ʪʨʠʚʘʣʽʩʪʴ ʙʝʟʤʦʨʦʟʥʦʛʦ ʧʝʨʽʦʜʫ, ʘʪʤʦʩʬʝʨʥʫ ʚʦʣʦʛʽʩʪʴ ʪʘ 

ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ [39-41]. 

ɯʥʪʝʥʩʠʬʽʢʘʮʽʷ ʚʠʨʦʙʥʠʮʪʚʘ, ʟʦʢʨʝʤʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʩʦʢʠʭ ʥʦʨʤ 

ʘʟʦʪʥʠʭ ʜʦʙʨʠʚ ʪʘ ʟʨʦʰʝʥʥʷ, ʤʦʞʝ ʟʥʠʞʫʚʘʪʠ ʩʪʽʡʢʽʩʪʴ ʢʘʨʪʦʧʣʽ ʜʦ 

ʘʙʽʦʪʠʯʥʠʭ ʽ ʙʽʦʪʠʯʥʠʭ ʩʪʨʝʩʦʚʠʭ ʯʠʥʥʠʢʽʚ [42, 43]. 

ʇʦʛʦʜʥʽ ʬʘʢʪʦʨʠ ʽʩʪʦʪʥʦ ʚʠʟʥʘʯʘʶʪʴ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʘʨʪʦʧʣʽ, 

ʟʫʤʦʚʣʶʶʯʠ ʢʦʣʠʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʙʫʣʴʙ ʫ ʤʝʞʘʭ 50ï100% ʚʽʜ ʩʝʨʝʜʥʽʭ 

ʙʘʛʘʪʦʨʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ɺʠʩʦʢʽ ʪʝʤʧʝʨʘʪʫʨʠ (30ï40 Áʉ) ʫ ʧʦʻʜʥʘʥʥʽ ʟ 
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ʪʨʠʚʘʣʠʤ ʩʚʽʪʣʦʚʠʤ ʜʥʝʤ ʩʧʨʠʯʠʥʷʶʪʴ ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʩʪʦʣʦʥʽʚ ʫ ʥʘʜʟʝʤʥʽ 

ʧʘʛʦʥʠ. ɿʘ ʪʨʠʚʘʣʦʛʦ ʚʧʣʠʚʫ ʪʘʢʦʛʦ ʨʝʞʠʤʫ ʚ ʧʝʨʽʦʜ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ 

ʚʠʥʠʢʘʻ ʷʚʠʱʝ çʢʣʽʤʘʪʠʯʥʦʛʦ ʚʠʨʦʜʞʝʥʥʷ ʙʫʣʴʙè, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʧʦʨʫʰʝʥʥʷʤ ʤʝʪʘʙʦʣʽʟʤʫ, ʟʥʠʞʝʥʥʷʤ ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ ʧʦʛʽʨʰʝʥʥʷʤ 

ʥʘʩʽʥʥʻʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʫʪʚʦʨʶʶʪʴʩʷ ʙʫʣʴʙʠ ʟ ʪʦʥʢʠʤʠ 

ʥʠʪʢʦʧʦʜʽʙʥʠʤʠ ʧʘʨʦʩʪʢʘʤʠ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʦʩʣʘʙʣʝʥʽ ʨʦʩʣʠʥʠ. ɺʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʦʜʠʥ ʢʫʱ ʢʘʨʪʦʧʣʽ ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʾ, ʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʫ, 

ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʩʦʨʪʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʚʠʧʘʨʦʚʫʻ 60ï70 ʢʛ ʚʦʜʠ. ɼʣʷ 

ʬʦʨʤʫʚʘʥʥʷ 1 ʮʝʥʪʥʝʨʘ ʙʫʣʴʙ ʥʝʦʙʭʽʜʥʦ ʚʠʪʨʘʪʠʪʠ 10ï14 ʪ ʚʦʜʠ [44, 45]. 

 

1.2 ʆʩʥʦʚʥʽ ʯʠʥʥʠʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʘʨʪʦʧʣʽ: ʝʣʝʤʝʥʪʠ 

ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽʩʪʴ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʽʜʙʽʨ ʩʦʨʪʽʚ  

ɿ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʝʪʘʧʽʚ 

ʻ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ, ʱʦ ʚʠʩʪʫʧʘʻ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʫʭʢʦʛʦ ʪʘ ʜʦʙʨʝ 

ʘʝʨʦʚʘʥʦʛʦ ʦʨʥʦʛʦ ʰʘʨʫ. ʉʘʤʝ ʚ ʪʘʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʢʦʨʽʥʥʷ ʽ ʩʪʦʣʦʥʠ ʤʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʚʠʚʘʪʠʩʷ ʙʝʟ ʦʙʤʝʞʝʥʴ [46]. ʇʦ ʧʝʨʰʝ ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʠʢʘ 

ʧʨʦʚʦʜʷʪʴ ʜʠʩʢʫʚʘʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʘʛʦʨʪʘʥʥʷ ʧʦʜʨʽʙʥʝʥʦʾ ʩʦʣʦʤʠ ʪʘ 

ʧʽʩʣʷʞʥʠʚʥʠʭ ʨʝʰʪʦʢ. ʏʝʨʝʟ 12-14 ʜʥʽʚ ʟʜʽʡʩʥʶʶʪʴ ʦʨʘʥʢʫ ʥʘ 18-22 ʩʤ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ, ʱʦ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ 

ʟ ʧʦʢʨʘʱʝʥʥʷʤ ʫʤʦʚ ʨʦʩʪʫ ʜʣʷ ʢʘʨʪʦʧʣʽ. ʅʘ ʥʝʚʝʣʠʢʠʭ ʜʽʣʷʥʢʘʭ ʢʘʨʪʦʧʣʶ 

ʯʘʩʪʦ ʚʠʨʦʱʫʶʪʴ, ʷʢ ʤʦʥʦʢʫʣʴʪʫʨʫ ʽ ʦʧʝʨʘʮʽʶ ʟ ʜʠʩʢʫʚʘʥʥʷ ʟʘʟʚʠʯʘʡ ʥʝ 

ʟʘʩʪʦʩʦʚʫʶʪʴ, ʦʙʤʝʞʫʶʯʠʩʴ ʣʠʰʝ ʦʩʥʦʚʥʠʤ ʦʙʨʦʙʽʪʢʦʤ ˇʨʫʥʪʫ. 

ʄʽʞʨʷʜʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʤʘʻ ʥʘ ʤʝʪʽ ʧʽʜʪʨʠʤʘʥʥʷ ʡʦʛʦ ʫ ʧʫʭʢʦʤʫ, 

ʜʨʽʙʥʦʛʨʫʜʢʫʚʘʪʦʤʫ ʩʪʘʥʽ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʛʣʠʙʠʥʠ ʬʦʨʤʫʚʘʥʥʷ 

ʙʫʣʴʙʦʚʦʛʦ ʛʥʽʟʜʘ ʚ ʛʨʝʙʝʥʽ ʪʘ ʩʪʚʦʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ ʞʠʚʣʝʥʥʷ 

ʨʦʩʣʠʥ. ɺʘʞʣʠʚʦʶ ʬʫʥʢʮʽʻʶ ʮʴʦʛʦ ʧʨʠʡʦʤʫ ʻ ʪʘʢʦʞ ʤʝʭʘʥʽʯʥʝ ʟʥʠʱʝʥʥʷ 

ʙʫʨôʷʥʽʚ. ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʪʘʢʠʭ ʦʧʝʨʘʮʽʡ ʟʘʩʪʦʩʦʚʫʶʪʴ ʷʢ ʫʥʽʚʝʨʩʘʣʴʥʽ 

ʢʫʣʴʪʠʚʘʪʦʨʠ, ʪʘʢ ʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʘʛʨʝʛʘʪʠ ï ʛʨʝʙʝʥʝʬʦʨʤʫʚʘʯʽ [47]. 

ʋ ʧʨʦʮʝʩʽ ʜʦʛʣʷʜʫ ʟʘ ʧʦʩʽʚʘʤʠ ʢʘʨʪʦʧʣʽ ʟʜʽʡʩʥʶʶʪʴ 2-3 ʤʽʞʨʷʜʥʽ 

ʦʙʨʦʙʽʪʢʠ ʜʦ ʧʦʷʚʠ ʩʭʦʜʽʚ ʪʘ ʩʪʽʣʴʢʠ ʞ ʧʽʩʣʷ ʾʭʥʴʦʛʦ ʬʦʨʤʫʚʘʥʥʷ, ʧʽʜ ʯʘʩ 
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ʷʢʠʭ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘʨʦʱʫʚʘʥʥʷ ʛʨʝʙʝʥʽʚ ʚʠʩʦʪʦʶ ʜʦ 27 ʩʤ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʛʨʝʙʝʥʝʚʦʛʦ ʩʧʦʩʦʙʫ ʩʘʜʽʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʝʬʝʢʪʠʚʥʦʛʦ ʤʽʞʨʷʜʥʦʛʦ 

ʦʙʨʦʙʽʪʢʫ ʙʝʟ ʫʱʽʣʴʥʝʥʥʷ ˇʨʫʥʪʫ ʚ ʨʷʜʢʘʭ, ʩʪʚʦʨʶʶʯʠ ʥʘʡʢʨʘʱʽ ʫʤʦʚʠ ʜʣʷ 

ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʙʫʣʴʙ  ʥʘ ʛʣʠʙʠʥʽ ʚʽʜ 10-12 ʜʦ 16-18 ʩʤ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʛʝʨʙʽʮʠʜʽʚ ʽʟ ʦʜʥʦʯʘʩʥʠʤ ʩʢʦʨʦʯʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ 

ʤʝʭʘʥʽʯʥʠʭ ʦʙʨʦʙʽʪʢʽʚ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʚʨʦʞʘʡʥʦʩʪʽ ʢʘʨʪʦʧʣʽ ʥʘ 2,5-

3,4 ʪ/ʛʘ. ʎʝ ʟʫʤʦʚʣʶ  ̒ ʟʤʝʥʰʝʥʥʷ ʫʱʽʣʴʥʝʥʥʷ ˇʨʫʥʪʫ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ 

ʤʝʭʘʥʽʯʥʠʭ ʫʰʢʦʜʞʝʥʴ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʡ ʣʠʩʪʢʦʚʦʛʦ ʘʧʘʨʘʪʫ [48].  

ɼʣʷ ʫʩʧʽʰʥʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ 

ʬʦʨʤʫʚʘʥʥʷ ʧʫʭʢʦʛʦ ˇʨʫʥʪʦʚʦʛʦ ʰʘʨʫ, ʷʢʠʡ ʜʦʙʨʝ ʧʨʦʧʫʩʢʘʻ ʚʦʜʫ, ʧʦʚʽʪʨʷ ʪʘ 

ʪʝʧʣʦ, ʟʤʝʥʰʫʻ ʛʨʫʜʢʫʚʘʪʽʩʪʴ ʽ ʩʪʚʦʨʶʻ ʥʘʡʢʨʘʱʽ ʫʤʦʚʠ ʜʣʷ ʨʦʩʣʠʥ, ʽ ʮʠʤ 

ʧʦʢʨʘʱʫʻ ʟʙʠʨʘʥʥʷ ʢʘʨʪʦʧʣʽ ʢʦʤʙʘʡʥʦʚʠʤ ʩʧʦʩʦʙʦʤ [49]. 

ʉʪʦʣʦʥʠ ʢʘʨʪʦʧʣʽ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʩʧʝʮʠʬʽʯʥʠʤʠ ʙʽʦʣʦʛʽʯʥʠʤʠ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ. ʆʩʥʦʚʥʘ ʾʭ ʤʘʩʘ ʟʦʩʝʨʝʜʞʝʥʘ ʫ ʚʝʨʭʥʴʦʤʫ ʦʨʥʦʤʫ ʰʘʨʽ 

ˇʨʫʥʪʫ, ʱʦ ʤʘʻ ʦʙʤʝʞʝʥʠʡ ʦʙôʻʤ. ʈʦʟʚʠʪʦʢ ʢʦʨʝʥʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʫ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʥʘʧʨʷʤʽ, ʪʦʜʽ ʷʢ ʚʝʨʪʠʢʘʣʴʥʝ ʧʦʰʠʨʝʥʥʷ ʻ ʤʝʥʰ 

ʽʥʪʝʥʩʠʚʥʠʤ. ʏʝʨʝʟ 35-ʡ ʜʝʥʴ ʧʽʩʣʷ ʚʠʩʘʜʞʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ (ʪʦʙʪʦ ʥʘ 10-ʡ 

ʜʝʥʴ ʧʽʩʣʷ ʧʨʦʨʦʩʪʘʥʥʷ) ʢʦʨʝʥʽ ʨʦʟʚʠʚʘʶʪʴʩʷ ʚʽʜ ʦʩʽ ʨʷʜʢʘ ʥʘ 15-21 ʩʤ, 

ʦʭʦʧʣʶʶʯʠ ʧʨʦʩʪʽʨ ʰʠʨʠʥʦʶ 29-34 ʩʤ [50].  

ʅʝʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʚʠʪʢʦʤ ʫ ˇʨʫʥʪʦʚʦʤʫ ʧʨʦʬʽʣʽ ʧʨʠʪʘʤʘʥʥʠʡ 

ʢʦʨʝʥʝʚʽʡ ʩʠʩʪʝʤ ̔ ʢʘʨʪʦʧʣʽ [51]. ʅʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʝ ʬʦʨʤʫʚʘʥʥʷ ʜʦʙʨʝ 

ʨʦʟʚʠʥʝʥʠʭ ʢʦʨʝʥʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʚʝʨʭʥʴʦʤʫ ʦʨʥʦʤʫ ʰʘʨʽ ʥʘ ʛʣʠʙʠʥʽ 30-

35 ʩʤ, ʱʦ ʽʩʪʦʪʥʦ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʧʦʢʘʟʥʠʢʘʤʠ ʱʽʣʴʥʦʩʪʽ ˇʨʫʥʪʦʚʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ʈʦʟʚʠʪʦʢ ʢʦʨʝʥʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʦʩʠʪʴ ʰʚʠʜʢʦ, ʾʭʥʻ 

ʩʝʨʝʜʥʴʦʜʦʙʦʚʝ ʧʦʜʦʚʞʝʥʥʷ ʩʷʛʘʻ 2,5-3 ʩʤ. ɹʽʣʴʰʘ ʯʘʩʪʠʥʘ ʢʦʨʝʥʽʚ 

ʣʦʢʘʣʽʟʫʻʪʴʩʷ ʫ ʚʝʨʭʥʽʭ ʰʘʨʘʭ, ʜʝ ʜʦʩʷʛʘʻ ʛʣʠʙʠʥʠ ʜʦ 40-70 ʩʤ. ɼʝʷʢʽ ʢʦʨʝʥʽ 

ʧʨʦʥʠʢʘʶʪʴ ʟʥʘʯʥʦ ʛʣʠʙʰʝ ʥʽʞ ʥʘ 100-150 ʩʤ, ʧʦʜʝʢʫʜʠ ʜʦʩʷʛʘʻ 200 ʩʤ. 

ʂʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʜʦ 50 ʩʤ [52]. 
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ɺ̔ ʜʩʪʘʥʴ ʫ ʤʽʞʨʷʜʜʷʭ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʧʣʠʚʘʻ ʥʘ ʢʦʨʝʥʝʚʫ ʩʠʩʪʝʤʫ 

ʢʘʨʪʦʧʣʽ: ʧʨʠ ʤʽʞʨʷʜʜʽ 70-80 ʩʤ ʤʘʩʘ ʢʦʨʝʥʽʚ ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ 3 % ʟʘ 140 ʩʤ 

ʥʘ 28 %. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʧʽʜ ʯʘʩ ʦʙʨʦʙʽʪʢʫ ʤʽʞʨʷʜʴ 

ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʽʜ 10-12 ʜʦ 15 ʩʤ ʤʽʥ̔ʤʘʣʴʥʫ ʟʘʭʠʩʪʫ ʟʦʥʫ. ʋ ʮʝʡ ʧʝʨʽʦʜ 

ʢʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʚʞʝ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʟʘʭʠʩʥʦʾ ʩʤʫʛʠ, ʧʨʠ ʤʽʞʨʷʜʥʦʤʫ 

ʦʙʨʦʙʽʪʢʫ ʨʦʙʦʯʽ ʦʨʛʘʥʠ ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ ʘʛʨʝʛʘʪʽʚ ʫʰʢʦʜʞʫʶʪʴ ʙʦʢʦʚʽ 

ʢʦʨʝʥʽ ʢʘʨʪʦʧʣʽ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʾʭʥʴʦʤʫ ʨʦʟʚʠʪʢʫ [53]. 

ʋ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʭʝʤʘʭ ʜʦʛʣʷʜʫ ʟʘ ʢʫʣʴʪʫʨʦʶ 

ʨʝʛʣʘʤʝʥʪʦʚʘʥʦ ʟʜʽʡʩʥʝʥʥʷ 3-5 ʤʽʞʨʷʜʥʠʭ ʦʙʨʦʙʽʪʢʽʚ ʷʢ ʜʦ ʧʦʷʚʠ ʩʭʦʜʽʚ, ʪʘʢ 

ʽ ʧʽʩʣʷ ʾʭʥʴʦʛʦ ʬʦʨʤʫʚʘʥʥʷ. ʆʜʥʘʢ ʽʥʪʝʥʩʠʚʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʧʨʠʡʦʤʽʚ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʽʩʪʦʪʥʠʤʠ ʥʝʛʘʪʠʚʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ: ʧʦʰʢʦʜʞʝʥʥʷʤ 

ʤʦʣʦʜʠʭ ʧʘʨʦʩʪʢʽʚ, ʪʨʘʚʤʫʚʘʥʥʷʤ ʧʽʜʟʝʤʥʦʾ ʪʘ ʥʘʜʟʝʤʥʦʾ ʩʪʨʫʢʪʫʨʠ 

ʨʦʩʣʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ [54]. ʎʝ ʟʥʠʞʫʻ ʾʭʥʶ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʽ ʤʦʞʝ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʪʠ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʫʣʴʪʫʨʠ [55]. ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʧʨʦʚʝʜʝʥʥʷ ʙʦʨʦʥʫʚʘʥʥʷ ʢʘʨʪʦʧʣʷʥʠʭ ʥʘʩʘʜʞʝʥʴ ʥʘ ʧʦʯʘʪʢʫ ʚʝʛʝʪʘʮʽʾ 

ʧʦʻʜʥʫʻʪʴʩʷ ʟʥʘʯʥʠʤʠ ʚʪʨʘʪʘʤʠ ʤʦʣʦʜʠʭ ʨʦʩʣʠʥ. ɿʦʢʨʝʤʘ, ʤʝʭʘʥʽʯʥʠʡ ʚʧʣʠʚ 

ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʦʙʣʘʤʫʚʘʥʥʷ 20-25 % ʧʘʨʦʩʪʢʽʚ, ʱʦ 

ʦʙʫʤʦʚʣʶʻ ʥʝʩʧʨʠʷʪʣʠʚʠʡ ʚʧʣʠʚ ʢʫʣʴʪʫʨʠ ʾʭ ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʪʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 

ɯʥʪʝʥʩʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʭʘʥʽʟʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʫ ʢʘʨʪʦʧʣʷʨʩʪʚʽ 

ʚʠʩʫʚʘʻ ʟʘʚʜʘʥʥʷ ʤʽʥʽʤʽʟʘʮʽʾ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʰʢʦʜʞʝʥʥʶ ʙʫʣʴʙ, ʥʘʜʟʝʤʥʠʭ  

ʽ ʧʽʜʟʝʤʥʠʭ ʦʨʛʘʥʽʚ [56, 57]. ɼʦʩʣʽʜʞʝʥʦ, ʱʦ ʚʠʩʘʜʞʫʚʘʥʥʷ ʧʦʰʢʦʜʞʝʥʠʭ 

ʙʫʣʴʙ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʢʫʣʴʪʫʨʠ ʤʘʡʞʝ ʥʘ 30 %. ʇʽʜ ʯʘʩ 

ʢʫʣʴʪʠʚʘʮʽʾ, ʟʘ ʚʠʩʦʪʠ ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ 10-12 ʩʤ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʤʝʭʘʥʽʯʥʝ 

ʪʨʘʚʤʫʚʘʥʥʷ: ʫ 5-7 % ʚʠʧʘʜʢʽʚ ʣʘʤʘʶʪʴʩʷ ʩʪʝʙʣʘ ʽ ʧʦʥʘʜ 10 % ʚʽʜʨʠʚʘʶʪʴʩʷ 

ʣʠʩʪʢʠ, ʘ ʜʦ 15 % ʨʦʩʣʠʥ ʯʘʩʪʢʦʚʦ ʟʘʩʠʧʘʶʪʴʩʷ ˇʨʫʥʪʦʤ. ʊʘʢʽ ʫʰʢʦʜʞʝʥʥʷ 

ʥʝʩʧʨʠʷʪʣʠʚʦ ʧʦʟʥʘʯʘʶʪʴʩʷ ʥʘ ʾʭ ʨʦʟʚʠʪʦʢ, ʟʥʠʞʫʶʯʠ ʾʾ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ, ʱʦ ʤʝʭʘʥʽʯʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʙʫʣʴʙ 

ʢʘʨʪʦʧʣʽ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʘʪʴ ʷʢ ʚʽʜ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ, ʪʘʢ ʽ ʚʽʜ ʩʦʨʪʦʚʠʭ 
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ʦʩʦʙʣʠʚʦʩʪʝʡ. ʏʘʩʪʢʘ ʪʨʘʚʤ, ʩʧʨʠʯʠʥʝʥʠʭ ʟʦʚʥʽʰʥʽʤʠ ʬʘʢʪʦʨʘʤʠ, ʩʪʘʥʦʚʠʪʴ 

20ï22 %, ʪʦʜʽ ʷʢ ʩʦʨʪʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʟʥʘʯʘʶʪʴ ʾʭ ʫ ʤʝʞʘʭ 52ï56 % [58]. 

ɿʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʥʠʞʯʝ 10 Áʉ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ 

ʧʦʰʢʦʜʞʝʥʴ ʧʨʠʙʣʠʟʥʦ ʥʘ 10 % ʟʘ ʢʦʞʥʠʡ ʛʨʘʜʫʩ. ʂʨʠʪʠʯʥʠʤ ʧʦʨʦʛʦʤ 

ʯʫʪʣʠʚʦʩʪʽ ʙʫʣʴʙ ʙʽʣʴʰʦʩʪʽ ʩʦʨʪʽʚ ʻ ʪʝʤʧʝʨʘʪʫʨʘ ʙʣʠʟʴʢʦ 12 Áʉ. ʇʨʦʚʝʜʝʥʥʷ 

ʟʙʠʨʘʣʴʥʠʭ ʨʦʙʽʪ ʟʘ ʫʤʦʚ ʥʠʞʯʠʭ ʪʝʤʧʝʨʘʪʫʨ ʽʩʪʦʪʥʦ ʟʙʽʣʴʰʫʻ ʢʽʣʴʢʽʩʪʴ 

ʤʝʭʘʥʽʯʥʠʭ ʪʨʘʚʤ ʽ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ. 

ʅʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʘʨʪʦʧʣʽ ʜʦʩʷʛʘʶʪʴʩʷ ʟʘ ʫʤʦʚ ʾʾ 

ʚʠʨʦʱʫʚʘʥʥʷ ʫ ʩʪʨʫʢʪʫʨʽ ʩʽʚʦʟʤʽʥ [59]. ʋ ʩʫʯʘʩʥʦʤʫ ʟʝʤʣʝʨʦʙʩʪʚʽ ʚʘʞʣʠʚʠʡ 

ʘʩʧʝʢʪ ʟʦʩʝʨʝʜʞʫʻʪʴʩʷ ʥʘ ʢʦʨʦʪʢʦʨʦʪʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 

ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ˇʨʫʥʪʦʚʠʭ ʨʝʩʫʨʩʽʚ. ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʜʣʷ 

ʢʘʨʪʦʧʣʷʨʩʪʚʘ ʻ ʯʦʪʠʨʠ ʪʘ ʧôʷʪʠʧʽʣʴʥʽ ʩʽʚʦʟʤʽʥʠ, ʜʝ ʚ ʩʪʨʫʢʪʫʨʽ ʢʘʨʪʦʧʣʷ 

ʩʪʘʥʦʚʠʪʴ 20-25 %. ɺʦʜʥʦʯʘʩ ʯʘʩʪʢʘ ʧʨʦʩʘʧʥʠʭ ʢʫʣʴʪʫʨʠ ʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 

ʩʽʚʦʟʤʽʥʘʭ ʥʝ ʤʘʻ ʙʫʪʠ 50 %, ʱʦ ʩʧʨʠʷʻ ʟʙʝʨʝʞʝʥʥʶ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ ʪʘ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʚʨʦʞʘʡʥʦʩʪʽ. 

ʋ ʧʨʘʢʪʠʮʽ ʢʘʨʪʦʧʣʷʨʩʪʚʘ ʥʘʡʙʽʣʴʰʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʦʩʷʛʘʶʪʴ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʦʨʦʪʢʦʨʦʪʘʮʽʡʥʠʭ ʩʽʚʦʟʤʽʥ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʘʮʽʦʥʘʣʴʥʝ 

ʯʝʨʛʫʚʘʥʥʷ ʢʫʣʴʪʫʨ ʪʘ ʧʽʜʪʨʠʤʘʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ. 

ʇʨʠʢʣʘʜʠ ʢʦʨʦʪʢʦʨʦʪʘʮʽʡʥʠʭ ʩʽʚʦʟʤʽʥ ʜʣʷ ʟʦʥʠ ʇʦʣʽʩʩʷ: 

Å  I ʚʘʨʽʘʥʪ: ʷʨʽ ʟʝʨʥʦʚʽ ï ʙʘʛʘʪʦʨʽʯʥʽ ʪʨʘʚʠ ï ʙʘʛʘʪʦʨʽʯʥʽ ʪʨʘʚʠ ï 

ʦʟʠʤʘ ʧʰʝʥʠʮʷ ʟ ʧʽʩʣʷʞʥʠʚʥʠʤʠ ʩʠʜʝʨʘʣʴʥʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ï ʢʘʨʪʦʧʣʷ. 

Å  II ʚʘʨʽʘʥʪ: ʩʠʜʝʨʘʣʴʥʠʡ ʧʘʨ ï ʢʘʨʪʦʧʣʷ ï ʦʟʠʤʝ ʞʠʪʦ ï ʷʨʽ 

ʟʝʨʥʦʚʽ. 

ɼʣʷ ʫʤʦʚ ʃʽʩʦʩʪʝʧʫ ʪʘ ʉʪʝʧʫ ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʪʘʢʽ ʩʭʝʤʠ: 

Å  I ʚʘʨʽʘʥʪ: ʟʘʡʥʷʪʠʡ ʧʘʨ ï ʦʟʠʤʘ ʧʰʝʥʠʮʷ ʟ ʧʽʩʣʷʞʥʠʚʥʠʤʠ 

ʩʠʜʝʨʘʣʴʥʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ï ʢʘʨʪʦʧʣʷ ï ʷʯʤʽʥʴ ʟ ʧʽʩʣʷʞʥʠʚʥʠʤʠ 

ʩʠʜʝʨʘʣʴʥʠʤʠ ʢʫʣʴʪʫʨʘʤʠ. 

Å  II ʚʘʨʽʘʥʪ: ʷʯʤʽʥʴ ï ʙʘʛʘʪʦʨʽʯʥʽ ʪʨʘʚʠ ï ʦʟʠʤʘ ʧʰʝʥʠʮʷ ʟ 

ʧʽʩʣʷʞʥʠʚʥʠʤʠ ʩʠʜʝʨʘʣʴʥʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ï ʢʘʨʪʦʧʣʷ. 
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Å  III ʚʘʨʽʘʥʪ: ʟʝʨʥʦʚʽ ʢʫʣʴʪʫʨʠ ʟ ʧʽʩʣʷʞʥʠʚʥʠʤʠ ʩʠʜʝʨʘʣʴʥʠʤʠ 

ʧʦʩʽʚʘʤʠ ï ʢʘʨʪʦʧʣʷ ï ʷʯʤʽʥʴ ʟ ʧʽʩʣʷʞʥʠʚʥʠʤʠ ʩʠʜʝʨʘʣʴʥʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ï

ʦʚʦʯʝʚʽ ʢʫʣʴʪʫʨʠ (ʢʘʧʫʩʪʘ, ʦʛʽʨʢʠ, ʮʠʙʫʣʷ). 

Å  IV ʚʘʨʽʘʥʪ: ʣʶʮʝʨʥʘ ʣʽʪʥʴʦʛʦ ʧʦʩʽʚʫ ï ʣʶʮʝʨʥʘ ï ʣʶʮʝʨʥʘ ï 

ʦʚʦʯʝʚʽ ʢʫʣʴʪʫʨʠ ï ʢʘʨʪʦʧʣʷ. 

ɿ ʤʝʪʦʶ ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʫ ʫʨʘʞʝʥʥʷ ʢʘʨʪʦʧʣʽ ʭʚʦʨʦʙʘʤʠ ʪʘ 

ʧʦʰʢʦʜʞʝʥʥʷ ʰʢʽʜʥʠʢʘʤʠ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʩʽʚʦʟʤʽʥʥʠʭ 

ʚʠʤʦʛ. ʇʦʚʝʨʥʝʥʥʷ ʢʫʣʴʪʫʨʠ ʚ ʩʽʚʦʟʤʽʥʽ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʥʝ ʨʘʥʽʰʝ ʟʘ ʪʨʠ 

ʨʦʢʠ, ʱʦ ʛʘʨʘʥʪʫʻ ʨʦʟʨʠʚ ʫ ʮʠʢʣʽ ʨʦʟʚʠʪʢʫ ʧʘʪʦʛʝʥʽʚ ʽ ʰʢʽʜʣʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ 

ʪʘ ʩʧʨʠʷʻ ʟʙʝʨʝʞʝʥʥʶ ʬʽʪʦʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ˇʨʫʥʪʫ [60]. 

ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʧʦʧʝʨʝʜʥʠʢʘʤʠ ʜʣʷ ʢʘʨʪʦʧʣʽ ʚʚʘʞʘʶʪʴʩʷ ʦʟʠʤʘ 

ʧ ʝhʥʠʮʷ, ʟʝʨʥʦʙʦʙʦʚʽ ʢʫʣʴʪʫʨʠ ʪʘ ʚʠʢʦ-ʚʽʚʩʷʥʽ ʩʫʤʽʰʢʠ. ʋʧʨʦʜʦʚʞ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʟʜʽʡʩʥʶʶʪʴ ʪʨʠ ʧʨʦʯʠʱʝʥʥʷ ʧʦʩʽʚʽʚ, ʩʢʦʰʫʚʘʥʥʷ 

ʥʘʜʟʝʤʥʦʾ ʤʘʩʠ ʟʜʽʡʩʥʶʶʪʴ ʟʘ ʜʚʘ ʪʠʞʥʽ ʧʝʨʝʜ ʟʙʠʨʘʥʥʷʤ. ʇʽʩʣʷ 

ʚʠʢʦʧʫʚʘʥʥʷ ʙʫʣʴʙʠ ʧʽʜʜʘʶʪʴ ʧʝʨʚʠʥʥʦʤʫ ʧʽʜʩʫʰʫʚʘʥʥʶ ʧʨʦʪʷʛʦʤ 3ï4 

ʛʦʜʠʥ. ɼʣʷ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʽʥʬʝʢʮʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ ʩʭʦʚʠʱʘʭ 

ʟʜʽʡʩʥʶʶʪʴ ʜʝʟʽʥʬʝʢʮʽʶ ʪʘʨʠ 3%-ʤ ʨʦʟʯʠʥʦʤ ʤʽʜʥʦʛʦ ʢʫʧʦʨʦʩʫ [61]. 

ʉʠʩʪʝʤʘ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦʧʝʨʝʜʥʠʢʦʤ, ʡʦʛʦ 

ʘʛʨʦʬʽʟʠʯʥʠʤ ʩʪʘʥʦʤ ʪʘ ʨʽʚʥʝʤ ʛʝʨʙʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ [62]. ʃʫʝɦʥʥʷ ʩʪʝʨʥʽ 

(ʥʘ 10-12 ʩʤ) ʧʨʦʚʦʜʷʪʴ ʧʽʩʣʷ ʟʙʦʨʫ ʚʨʦʞʘʶ ʧʦʧʝʨʝʜʥʠʢʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʘʞʢʠʭ ʜʠʩʢʦʚʠʭ ʙʦʨʽʥ ʽʟ ʦʜʥʦʯʘʩʥʠʤ ʟʘʛʦʨʪʘʥʥʷʤ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ. ʇʝʨʝʜ 

ʧʨʦʚʝʜʝʥʥʷʤ ʣʫʱʝʥʥʷ ʫ ʢʽʣʴʢʦʩʪʽ 30-50 ʢʛ/ʛʘ ʜ. ʨ. ʟʘʩʪʦʩʦʚʫʶʪʴ ʘʟʦʪʥʽ 

ʜʦʙʨʠʚʘ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʮʝʩʫ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʧʦʙʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʽ ʩʦʣʦʤʠ.  

ʇʽʩʣʷ ʣʫʱʝʥʥʷ ʟʘ 10-12 ʜʥʽʚ ʧʦʣʝ ʟʥʦʚʫ ʜʠʩʢʫʶʪʴ ʽ ʙʦʨʦʥʫʶʪʴ, ʧʽʩʣʷ 

ʯʦʛʦ ʚʩʽʚʘʶʪʴ ʧʽʩʣʷʞʥʠʚʥʽ ʩʠʜʝʨʘʪʠ ʪʘʢʽ ʷʢ ʨʝʜʴʢʘ ʪʘ ʛʽʨʯʠʮʷ ʦʣʽʡʥʘ ʪʘ ʽʥʰʽ. 

ʉʠʜʝʨʘʪʠ ʚ ʪʨʝʪʽʡ ʜʝʢʘʜʽ ʦʩʝʥʽ ʨʘʟʦʤ ʽʟ ʟʘʧʣʘʥʦʚʘʥʦʶ ʥʦʨʤʦʶ ʦʨʛʘʥʽʯʥʠʭ 

ʜʦʙʨʠʚ ʟʘʛʦʨʪʘʶʪʴ ʫ ˇʨʫʥʪ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʘʞʢʠʭ ʙʦʨʽʥ. ʂʦʣʠ ʦʨʥʠʡ ʰʘʨ 

ʫʱʽʣʴʥʠʪʴʩʷ ʚʠʢʦʥʫʻʪʴʩʷ ʟʷʙʣʝʚʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʥʝ ʟʘʩʪʦʩʦʚʫʶʯʠ 

ʙʦʨʦʥʫʚʘʥʥʷ. 
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ɺ ʫʤʦʚʘʭ ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʠʭ ʩʫʧʽʱʘʥʠʭ ˇʨʫʥʪʘʭ ʇʦʣʽʩʩʷ ʧʝʨʝʭʽʜ 

ʟʷʙʣʝʚʦʛʦ ʦʙʨʦʙʽʪʢʫ ʥʘ ʣʫʱʝʥʥʷ ʩʪʝʨʥʽ, ʯʠʟʝʣʶʚʘʥʥʷ ʥʝ ʩʧʨʠʷʻ ʟʥʠʞʝʥʥʶ 

ʫʨʦʞʘʡʥʦʩʪʽ ʢʘʨʪʦʧʣʽ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʶ 

ʩʠʩʪʝʤʦʶ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʻ ʯʠʟʝʣʴʥʘ. ɰʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ 

ʧʨʠʨʽʩʪ ʫʨʦʞʘʡʥʦʩʪʽ ʥʘ 10-15 %, ʟʤʝʥʰʝʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʚʠʪʨʘʪ ʜʦ 30 %. 

ɼʣʷ ʫʤʦʚ ʃʽʩʦʩʪʝʧʫ ʪʘ ʧʦʩʫʰʣʠʚʦʛʦ ʉʪʝʧʫ ʧʽʜʛʦʪʦʚʢʘ ˇʨʫʥʪʫ ʧʦʣʷʛʘʻ ʫ 

ʥʘʧʽʚʧʘʨʦʚʦʤʫ ʦʙʨʦʙʽʪʢʫ, ʷʢʠʡ ʥʝ ʚʢʣʶʯʘʻ ʧʦʩʽʚ ʩʠʜʝʨʘʪʽʚ. ʇʽʩʣʷ ʟʙʦʨʫ 

ʧʦʧʝʨʝʜʥʴʦʾ ʢʫʣʴʪʫʨʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʠʩʢʫʚʘʥʥʷ ʽʟ ʟʘʛʦʨʪʘʥʥʷʤ ʧʦʙʽʯʥʦʾ 

ʧʨʦʜʫʢʮʽʾ. ʏʝʨʝʟ 12-14 ʜʥʽʚ ʟʜʽʡʩʥʶʶʪʴ ʦʨʘʥʢʫ ʥʘ ʛʣʠʙʠʥʫ 24-25 ʩʤ. ʅʘʜʘʣʽ 

ʧʦʣʝ ʫʪʨʠʤʫʶʪʴ ʫ ʧʘʨʦʚʦʤʫ ʩʪʘʥʽ, ʧʝʨʽʦʜʠʯʥʦ ʨʦʟʧʫʰʫʶʯʠ ˇʨʫʥʪ ʪʘ 

ʟʥʠʱʫʶʯʠ ʙʫʨôʷʥʠ. 

ʅʘ ʚʘʞʢʠʭ ˇʨʫʥʪʘʭ ʃʽʩʦʩʪʝʧʫ ʪʘ ʉʪʝʧʫ ʦʜʥʠʤ ʽʟ ʭʘʨʘʢʪʝʨʥʠʭ 

ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʧʨʠʡʦʤʽʚ ʻ ʬʦʨʤʫʚʘʥʥʷ ʛʨʝʙʝʥʽʚ. ɰʭ ʥʘʨʽʟʘʶʪʴ ʢʫʣʴʪʠʚʘʪʦʨʘʤʠ 

ʟ ʧʽʜʛʦʨʪʘʯʘʤʠ ʧʝʨʝʜ ʥʘʩʪʘʥʥʷʤ ʟʘʤʝʨʟʘʥʥʷ ˇʨʫʥʪʫ, ʧʨʠ ʮʴʦʤʫ ʚʠʩʦʪʘ 

ʛʨʝʙʝʥʽʚ ʩʪʘʥʦʚʠʪʴ 18-20 ʩʤ. ʊʘʢʠʡ ʧʨʠʡʦʤ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʩʘʜʠʪʠ 

ʢʘʨʪʦʧʣ ʁ ʥʘ 6-7 ʜʥʽʚ ʨʘʥʽʰʝ. ʆʩʽʥʥʷ ʧʽʜʛʦʪʦʚʢʘ ˇʨʫʥʪʫ ʫ ʧʦʻʜʥʘʥʥʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʟʝʨʥʠʭ ʧʨʦʩʘʧʥʠʭ ʢʫʣʴʪʠʚʘʪʦʨʽʚ ʫ ʧʝʨʽʦʜ ʜʦʛʣʷʜʫ ʟʘ 

ʧʦʩʽʚʘʤʠ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʘʨʪʦʧʣʝʟʙʠʨʘʣʴʥʠʭ 

ʢʦʤʙʘʡʥʽʚ. 

ɼʨʫʛʠʡ ʧʽʜʭʽʜ ʜʦ ʣʽʪʥʴʦ-ʦʩʽʥʥʴʦʾ ʧʽʜʛʦʪʦʚʢʠ ˇʨʫʥʪʫ ʧʝʨʝʜʙʘʯʘʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʩʣʷʞʥʠʚʥʠʭ ʩʠʜʝʨʘʣʴʥʠʭ ʢʫʣʴʪʫʨ ʷʢ ʟʝʣʝʥʦʛʦ ʜʦʙʨʠʚʘ. ʋ 

ʞʦʚʪʥʽïʣʠʩʪʦʧʘʜʽ ʦʪʨʠʤʘʥʫ ʟʝʣʝʥʫ ʤʘʩʫ ʟʘʛʦʨʪʘʶʪʴ ʫ ˇʨʫʥʪ ʚʘʞʢʠʤʠ 

ʜʠʩʢʦʚʠʤʠ ʙʦʨʦʥʘʤʠ, ʧʽʩʣʷ ʯʦʛʦ ʧʨʦʚʦʜʷʪʴ ʦʨʘʥʢʫ ʪʘ ʬʦʨʤʫʶʪʴ ʛʨʝʙʝʥʽ 

ʢʫʣʴʪʠʚʘʪʦʨʘʤʠ ʟ ʧʽʜʛʦʨʪʘʯʘʤʠ. ʅʘ ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʠʭ ˇʨʫʥʪʘʭ ʥʘʚʝʩʥʽ, 

ʧʝʨʝʜ ʚʠʩʘʜʞʫʚʘʥʥʷʤ ʢʘʨʪʦʧʣʽ, ʟʜʽʡʩʥʶʶʪʴ ʜʠʩʢʫʚʘʥʥʷ ʚʘʞʢʠʤʠ ʙʦʨʦʥʘʤʠ ʟ 

ʧʦʜʘʣʴʰʠʤ ʙʦʨʦʥʫʚʘʥʥʷʤ ʘʙʦ ʧʨʦʚʦʜʷʪʴ ʯʠʟʝʣʶʚʘʥʥʷ ʥʘ 20-27 ʩʤ. 

ʋ ʣʽʩʦʩʪʝʧʦʚʠʭ ʪʘ ʩʪʝʧʦʚʠʭ ʫʤʦʚʘʭ ʚʠʩʘʜʞʫʚʘʥʥʷ ʙʫʣʴʙ ʢʘʨʪʦʧʣʽ 

ʟʜʽʡʩʥʶʶʪʴ ʫ ʛʨʝʙʝʥʽ, ʩʬʦʨʤʦʚʘʥʽ ʚʦʩʝʥʠ, ʘʙʦ ʞ ʥʘ ˇʨʫʥʪʽ, ʧʽʜʛʦʪʦʚʣʝʥʦʤʫ 

ʟʷʙʣʝʚʦʶ ʦʨʘʥʢʦʶ. ɼʣʷ ʧʝʨʝʜʧʦʩʘʜʢʦʚʦʾ ʦʙʨʦʙʢʠ ʪʘʢʦʛʦ ˇʨʫʥʪʫ ʟʘʩʪʦʩʦʚʫʶʪʴ 
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ʬʨʝʟʝʨʥʽ ʢʫʣʴʪʠʚʘʪʦʨʠ ʪʠʧʫ ʂɺʌ2,8, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʷʢʽʩʥʝ ʨʦʟʧʫʰʫʚʘʥʥʷ ʪʘ 

ʩʪʚʦʨʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʜʣʷ ʩʘʜʽʥʥʷ. 

ʉʘʜʠʚʥʠʡ ʤʘʪʝʨʽʘʣ ʢʘʨʪʦʧʣʽ ʻ ʢʣʶʯʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ, ʘʜʞʝ ʩʘʤʝ ʯʝʨʝʟ ʥʴʦʛʦ ʨʝʘʣʽʟʫʻʪʴʩʷ ʩʝʣʝʢʮʽʡʥʠʡ 

ʧʨʦʛʨʝʩ, ʟʘʢʣʘʜʝʥʠʡ ʫ ʥʦʚʠʭ ʩʦʨʪʘʭ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʘʪʥʴʦʛʦ ʦʙʩʷʛʫ, 

ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʪʘ ʰʚʠʜʢʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘ ʪʘʢʦʞ ʡʦʛʦ 

ʩʪʘʙʽʣʴʥʘ ʧʨʦʧʦʟʠʮʽʷ ʥʘ ʨʠʥʢʫ ʩʪʚʦʨʶʶʪʴ ʫʤʦʚʠ ʜʣʷ ʨʝʛʫʣʷʨʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʛʨʦʚʠʨʦʙʥʠʢʘʤʠ ʧʝʨʝʚʘʛ ʩʫʯʘʩʥʠʭ ʩʦʨʪʽʚ. ɼʦ ʪʘʢʠʭ ʧʝʨʝʚʘʛ 

ʥʘʣʝʞʘʪʴ: ʧʽʜʚʠʱʝʥʠʡ ʧʦʪʝʥʮʽʘʣ ʫʨʦʞʘʡʥʦʩʪʽ, ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʯʠʥʥʠʢʽʚ ʩʝʨʝʜʦʚʠʱʘ (ʭʚʦʨʦʙ ʪʘ ʰʢʽʜʥʠʢʽʚ), ʘ 

ʪʘʢʦʞ ʚʠʩʦʢʽ ʩʧʦʞʠʚʯʽ ʚʣʘʩʪʠʚʦʩʪʽ ʙʫʣʴʙ [63, 64]. 

ʗʢʽʩʪʴ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʢʘʨʪʦʧʣʽ ʚʠʩʪʫʧʘʻ ʢʣʶʯʦʚʠʤ ʯʠʥʥʠʢʦʤ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʘʛʨʦʮʝʥʦʟʽʚ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʽ ʩʪʘʙʽʣʴʥʦʩʪʽ 

ʚʨʦʞʘʡʥʦʩʪʽ ʢʫʣʴʪʫʨʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʘʩʽʥʥʻʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʚʠʤʦʛʘʤ ʩʦʨʪʦʚʦʾ ʯʠʩʪʦʪʠ, ʬʽʪʦʩʘʥʽʪʘʨʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʟʨʽʣʦʩʪʽ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʛʘʨʥʽ ʫʤʦʚʠ ʜʣʷ ʢʨʘʱʦʛʦ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ, ʘ ʪʘʢʦʞ ʛʘʨʘʥʪʫʻ 

ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʦʷʢʽʩʥʦʾ ʧʨʦʜʫʢʮʽʾ [65, 66]. 

ʉʫʯʘʩʥʽ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʩʝʨʪʠʬʽʢʦʚʘʥʦʛʦ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʢʘʨʪʦʧʣʽ ʽʩʪʦʪʥʦ ʟʥʠʞʫʻ ʨʠʟʠʢ 

ʧʦʰʠʨʝʥʥʷ ʚʽʨʫʩʥʠʭ ʪʘ ʛʨʠʙʥʠʭ ʽʥʬʝʢʮʽʡ, ʟʘʙʝʟʧʝʯʫʻ ʜʨʫʞʥʽʩʪʴ ʽ 

ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʩʭʦʜʽʚ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʫʻ ʝʢʦʥʦʤʽʯʥʫ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ 

ʚʠʨʦʙʥʠʮʪʚʘ. ʆʩʦʙʣʠʚʫ ʨʦʣʴ ʫ ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʚʽʜʽʛʨʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʽʪʥʠʭ ʽ 

ʩʫʧʝʨʝʣʽʪʥʠʭ ʙʫʣʴʙ, ʦʪʨʠʤʘʥʠʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ, 

ʟʦʢʨʝʤʘ ʤʽʢʨʦʢʣʦʥʘʣʴʥʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ ʪʘ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʤʝʨʠʩʪʝʤʥʠʭ 

ʪʢʘʥʠʥ [67, 68]. 

ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ ʻ 

ʧʨʘʚʠʣʴʥʝ ʟʙʝʨʽʛʘʥʥʷ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɺʦʥʦ ʧʝʨʝʜʙʘʯʘʻ ʩʫʚʦʨʠʡ 

ʤʦʥʽʪʦʨʠʥʛ ʪʝʤʧʝʨʘʪʫʨʠ, ʚʦʣʦʛʦʩʪʽ  ̔ ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʩʭʦʚʠʱ.̔ 

ʇʦʨʫʰʝʥʥʷ ʮʠʭ ʚʠʤʦʛ ʩʧʨʠʯʠʥʷʻ ʚʪʨʘʪʫ ʩʭʦʞʦʩʪʽ ʙʫʣʴʙ, ʟʥʠʞʝʥʥʷ ʾʭʥʴʦʾ 
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ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʪʘ ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʧʦʢʘʟʥʠʢʘʭ ʫʨʦʞʘʡʥʦʩʪʽ 

ʢʫʣʴʪʫʨʠ [69]. 

ɼʨʽʙʥʽ ʙʫʣʴʙʠ ʢʘʨʪʦʧʣʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʧʦʚʥʦʮʽʥʥʠʡ 

ʩʘʜʠʚʥʠʡ ʤʘʪʝʨʽʘʣ. ʏʠʩʝʣʴʥʽʩʪʴ ʥʝʦʙʭʽʜʥʦʛʦ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʦʟʤʽʨʦʤ ʽ ʤʘʩʦʶ ʙʫʣʴʙ ʪʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʧʨʷʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʫʣʴʪʫʨʠ. ʄʦʣʦʜʽ ʨʦʩʣʠʥʠ ʧʝʚʥʠʡ ʯʘʩ ʨʦʟʚʠʚʘʶʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʦʞʠʚʥʠʭ 

ʨʝʟʝʨʚʽʚ ʤʘʪʝʨʠʥʩʴʢʦʾ ʙʫʣʴʙʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʾʤ ʽʩʥʫʚʘʪʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ 

ˇʨʫʥʪʦʚʦʛʦ ʞʠʚʣʝʥʥʷ ʪʘ ʚʦʜʦʟʘʙʝʟʧʝʯʝʥʥʷ. ʂʽʣʴʢʽʩʪʴ ʧʨʦʨʦʩʪʢʽʚ ʧʨʷʤʦ 

ʢʦʨʝʣʶʻ ʟ ʚʝʣʠʯʠʥʦʶ ʙʫʣʴʙʠ: ʟ ʜʨʽʙʥʠʭ ʫʪʚʦʨʶʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʦʜʠʥïʜʚʘ 

ʛʦʣʦʚʥʠʭ ʩʪʝʙʣʘ ʟ ʦʙʤʝʞʝʥʦʶ ʢʽʣʴʢʽʩʪʶ ʩʪʦʣʦʥʽʚ ʽ ʙʫʣʴʙ, ʧʨʦʪʝ ʜʦ ʤʦʤʝʥʪʫ 

ʟʙʠʨʘʥʥʷ ʚʦʥʠ ʬʦʨʤʫʶʪʴ ʟʥʘʯʥʦ ʙʽʣʴʰʽ ʙʫʣʴʙʠ. ɺʝʣʠʢʽ ʤʘʪʝʨʠʥʩʴʢʽ ʙʫʣʴʙʠ, 

ʥʘʚʧʘʢʠ, ʧʨʦʜʫʢʫʶʪʴ ʙʽʣʴʰʝ ʩʪʝʙʝʣ ʽ ʙʫʣʴʙ, ʘʣʝ ʾʭ ʩʝʨʝʜʥʽʡ ʨʦʟʤʽʨ ʻ ʜʝʱʦ 

ʤʝʥʰʠʤ [70, 71]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʩʝʨʪʠʬʽʢʦʚʘʥʦʛʦ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʢʘʨʪʦʧʣʽ ʟʘʙʝʟʧʝʯʫʻ ʩʫʪʪʻʚʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʠʭ ʙʫʣʴʙ 

ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʚʨʦʞʘʡʥʦʩʪʽ ʥʘ 20-30 % ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʝʩʝʨʪʠʬʽʢʦʚʘʥʠʤ 

ʤʘʪʝʨʽʘʣʦʤ, ʟʤʝʥʰʫʻ ʚʠʪʨʘʪʠ ʥʘ ʧʨʝʧʘʨʘʪʠ ʧʨʦʪʠ ʰʢʽʜʣʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʱʦ 

ʛʘʨʘʥʪʫʻ ʩʪʘʙʽʣʴʥʫ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʷʢ ʜʣʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʠʥʢʫ, ʪʘʢ ʽ ʜʣʷ 

ʝʢʩʧʦʨʪʥʠʭ ʧʦʩʪʘʚʦʢ [72]. 

ɺʠʙʽʨ ʩʦʨʪʫ ʢʘʨʪʦʧʣʽ ʷʢ ʚʠʨʦʙʥʠʢʦʤ, ʪʘʢ ʽ ʩʧʦʞʠʚʘʯʝʤ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ 

ʦʩʥʦʚʽ ʢʦʤʧʣʝʢʩʫ ʦʟʥʘʢ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʡʦʛʦ ʛʦʩʧʦʜʘʨʩʴʢʫ ʪʘ ʩʧʦʞʠʚʯʫ 

ʮʽʥʥʽʩʪʴ. ɼʦ ʢʣʶʯʦʚʠʭ ʢʨʠʪʝʨʽʾʚ ʥʘʣʝʞʘʪʴ: ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ, ʪʨʠʚʘʣʽʩʪʴ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ, ʤʦʨʬʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʫʣʴʙ (ʬʦʨʤʘ, 

ʟʘʙʘʨʚʣʝʥʥʷ ʰʢʽʨʢʠ, ʛʣʠʙʠʥʘ ʚʽʯʦʢ, ʢʦʣʽʨ ʤôʷʢʫʰʘ), ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ 

(ʢʨʦʭʤʘʣ,ɹ ʚʽʪʘʤʽʥʠ, ʧʦʞʠʚʥʽ ʝʣʝʤʝʥʪʠ), ʭʘʨʯʦʚʽ ʚʣʘʩʪʠʚʦʩʪʽ (ʩʭʠʣʴʥʽʩʪʴ 

ʤôʷʢʫʰʘ ʜʦ ʧʦʪʝʤʥʽʥʥʷ ʧʽʩʣʷ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʪʘʢʦʞ ʩʤʘʢʦʚʽ), ʩʪʽʡʢʠʡ 

ʧʽʜʭʽʜ ʜʦ ʭʚʦʨʦʙ ʽ ʰʢʽʜʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʧʨʠʜʘʪʥʽʩʪʴ ʜʣʷ ʨʽʟʥʠʭ ʥʘʧʨʷʤʽʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ï ʚʽʜ ʧʨʠʛʦʪʫʚʘʥʥʷ ʩʪʨʘʚ ʜʦ ʚʠʨʦʙʥʠʮʪʚʘ ʢʘʨʪʦʧʣʝʧʨʦʜʫʢʪʽʚ. 

[73-75]. 

ʉʦʨʪ ʢʘʨʪʦʧʣʽ ʚʠʩʪʫʧʘʻ ʙʘʟʦʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʫ ʩʠʩʪʝʤʽ 
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ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʻ ʢʣʶʯʦʚʠʤ ʯʠʥʥʠʢʦʤ ʡʦʛʦ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʫ ʚʠʨʦʙʥʠʯʫ ʧʨʘʢʪʠʢʫ ʥʦʚʠʭ ʩʦʨʪʽʚ ʜʦʟʚʦʣʷʻ 

ʽʩʪʦʪʥʦ ʧʽʜʚʠʱʠʪʠ ʚʨʦʞʘʡʥʽʩʪʴ ʙʫʣʴʙ ï ʥʘ 25-30 % ʽ ʙʽʣʴʰʝ ï ʥʘʚʽʪʴ ʙʝʟ 

ʜʦʜʘʪʢʦʚʠʭ ʚʠʪʨʘʪ ʥʘ ʽʥʰʽ ʘʛʨʦʪʝʭʥʽʯʥʽ ʟʘʭʦʜʠ [77, 78, 79]. 

ʉʦʨʪʠ ʢʘʨʪʦʧʣʽ ʟ ʛʝʥʝʪʠʯʥʦ ʟʘʢʨʽʧʣʝʥʦʶ ʩʪʽʡʢʽʩʪʶ ʧʨʦʪʠ ʥʘʡʙʽʣʴʰ 

ʥʝʙʝʟʧʝʯʥʠʭ ʭʚʦʨʦʙ ï ʬʽʪʦʬʪʦʨʦʟʫ, ʨʘʢʫ, ʥʝʤʘʪʦʜʠ, ʚʽʨʫʩʥʠʭ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʽ 

ʽʥʬʝʢʮʽʡ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝ ʣʠʰʝ ʝʢʦʥʦʤʽʶ ʢʦʰʪʽʚ ʥʘ ʟʘʢʫʧʽʚʣ ʁʭʽʤʽʯʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ, ʘʣʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʾ ʧʨʦʜʫʢʮʽʾ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʩʦʨʪʽʚ ʩʧʨʠʷʻ ʟʤʝʥʰʝʥʥʶ ʧʝʩʪʠʮʠʜʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʘʛʨʦʝʢʦʩʠʩʪʝʤʠ ʪʘ ʦʭʦʨʦʥʽ ʜʦʚʢʽʣʣʷ ʚʽʜ ʭʽʤʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ [80-83].  

ʍʚʦʨʦʙʠ ʪʘ ʰʢʽʜʥʠʢʠ ʧʦʛʽʨʰʫʶʪʴ ʷʢʽʩʪʴ ʟʽ ʟʥʠʞʝʥʥʷʤ ʣʝʛʢʦʟʜʘʪʥʦʩʪʽ, 

ʱʦ ʩʧʨʠʯʠʥʶʻ ʚʪʨʘʪʠ ʫʨʦʞʘʡʥʦʩʪʽ ʢʘʨʪʦʧʣʽ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʾʭʥʴʦʛʦ ʧʨʦʷʚʫ ʪʘ 

ʨʽʚʝʥʴ ʰʢʦʜʦʯʠʥʥʦʩʪʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʢʦʤʧʣʝʢʩʦʤ ʬʘʢʪʦʨʽʚ: 

ʧʨʠʨʦʜʥʦ ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ ʟʦʥʠ ʚʠʨʦʱʫʚʘʥʥʷ, ʨʦʜʶʯʽʩʪʶ ˇʨʫʥʪʫ, 

ʨʽʚʥʝʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʧʨʠʡʦʤʽʚ, ʫʧʨʦʚʘʜʞʝʥʥʷʤ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽʩʪʶ ʥʘʩʽʥʥʠʮʪʚʘ, ʛʝʥʝʪʠʯʥʦʶ ʩʪʽʡʢʽʩʪʶ ʩʦʨʪʫ [84-87]. 

ʈʽʟʥʽ ʛʨʫʧʠ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ ʢʘʨʪʦʧʣʽ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʩʧʝʮʠʬʽʯʥʠʤʠ 

ʚʠʤʦʛʠ ʜʦ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ ̔ ʩʚʦʛʦ ʨʦʟʚʠʪʢʫ. ʅʘ ʇʦʣʽʩʩ̔  ʥʘʡʯʘʩʪʽʰʝ 

ʨʦʟʧʦʚʩʶʜʞʝʥʠʡ ʬʽʪʦʬʪʦʨʦʟ, ʨʘʢ, ʧʘʨʰʘ, ʪʘ ʢʽʣʴʮʝʚʘ ʛʥʠʣʴ, ʘʜʞʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʪʝʧʣʘ ʡ ʚʦʣʦʛʠ ʩʪʚʦʨʶʻ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ 

ʜʣʷ ʾʭʥʴʦʾ ʽʥʪʝʥʩʠʚʥʦʾ ʧʦʷʚʠ. ʋ ʧʽʚʜʝʥʥʠʭ ʨʝʛʽʦʥʘʭ ʢʨʘʾʥʠ, ʜʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʟʨʦʩʪʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʥʝʜʦʩʪʘʪʥʴʦʾ ʚʦʣʦʛʠ ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʾ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʬʽʪʦʧʘʪʦʛʝʥʠ, ʱʦ ʩʧʨʠʯʠʥʷʶʪʴ ʭʚʦʨʦʙʠ ʢʘʨʪʦʧʣʽ 

(ʚôʷʥʝʥʥʷ) [88-91]. 

ʉʪʨʘʪʝʛʽʷ ʧʨʦʪʠʜʽʾ ʰʢʽʜʥʠʢʘʤ ʽ ʭʚʦʨʦʙʘʤ ʢʘʨʪʦʧʣʽ ʧʦʚʠʥʥʘ ʙʘʟʫʚʘʪʠʩʷ 

ʥʘ ʟʘʭʦʜʘʭ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʟʘʭʠʩʪʫ. ʎʝʡ ʧʽʜʭʽʜ ʧʝʨʝʜʙʘʯʘʻ ʢʦʤʧʣʝʢʩʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʛʨʦʪʝʭʥʽʯʥʠʭ, ʭʽʤʽʯʥʠʭ, ʙʽʦʣʦʛʽʯʥʠʭ ʪʘ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʝʪʦʜʽʚ ʢʦʥʪʨʦʣʶ ʯʠʩʣʝʥʥʠʭ ʧʘʨʘʟʠʪʽʚ 

ʢʫʣʴʪʫʨʠ. ɺʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʮʽʻʾ ʩʠʩʪʝʤʠ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʩʦʨʪʽʚ 

ʢʘʨʪʦʧʣʽ ʟ ʧʽʜʚʠʱʝʥʦʶ ʩʪʽʡʢʽʩʪʶ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʾʭ 
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ʚʠʨʦʱʫʚʘʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʥʠʞʝʥʥʷ ʚʪʨʘʪ ʫʨʦʞʘʶ ʪʘ ʧʽʜʚʠʱʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʚʠʨʦʙʥʠʮʪʚʘ [92-95]. 

ʄʘʩʦʚʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʦʨʪʽʚ ʢʘʨʪʦʧʣʽ ʟ ʚʠʩʦʢʦʶ ʩʪʽʡʢʽʩʪʶ ʪʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʫ ʚʠʨʦʙʥʠʯʫ ʧʨʘʢʪʠʢʫ ʻ ʥʝ ʣʠʰʝ ʥʘʡʙʽʣʴʰ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤ 

ʰʣʷʭʦʤ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʛʘʣʫʟʽ ʢʘʨʪʦʧʣʷʨʩʪʚʘ, ʘʣʝ ʡ ʚʘʞʣʠʚʠʤ ʥʘʧʨʷʤʦʤ 

ʝʢʦʣʦʛʽʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʮʽʻʾ ʢʫʣʴʪʫʨʠ. ʗʢ ʦʜʠʥ ʽʟ ʢʣʶʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ 

ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʩʪʚʘ, çʜʨʫʛʠʡ ʭʣʽʙè ʧʦʪʨʝʙʫʻ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʧʦʻʜʥʫʶʪʴ 

ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʟ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ, ʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ 

ʩʦʨʪʽʚ ʚʽʜʧʦʚʽʜʘʻ ʮʠʤ ʚʠʤʦʛʘʤ [96-100]. 

ʅʝ ʚʩʽ ʩʦʨʪʠ ʢʘʨʪʦʧʣʽ, ʷʢʽ ʜʦʙʨʝ ʧʨʦʷʚʣʷʶʪʴ ʩʝʙʝ ʚ ʦʜʥʽʡ 

ˇʨʫʥʪʦʚʦ ʢʣʽʤʘʪʠʯʥʽʡ ʟʦʥʽ, ʟʜʘʪʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʘʥʘʣʦʛʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚ 

ʽʥʰʽʡ. ʋ ʧʨʘʢʪʠʮʽ ʢʘʨʪʦʧʣʷʨʩʪʚʘ ʥʝʨʽʜʢʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʷʚʠʱʝ ʪʘʢ ʟʚʘʥʦʛʦ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ: ʫ ʧʝʨʰʠʡ ʨʽʢ ʧʽʩʣʷ ʧʝʨʝʥʝʩʝʥʥʷ ʩʦʨʪʫ ʚ 

ʥʦʚʽ ʫʤʦʚʠ ʡʦʛʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʦʞʝ ʧʽʜʚʠʱʫʚʘʪʠʩʷ ʥʘ 20ï30 % ʧʦʨʽʚʥʷʥʦ 

ʽʟ ʟʦʥʦʶ ʧʝʨʚʠʥʥʦʛʦ ʚʠʚʝʜʝʥʥʷ. ʇʨʦʪʝ ʮʝʡ ʝʬʝʢʪ ʻ ʢʦʨʦʪʢʦʯʘʩʥʠʤ, ʦʩʢʽʣʴʢʠ 

ʩʦʨʪ ʧʦʩʪʫʧʦʚʦ ʧʦʯʠʥʘʻ ʚʽʜʯʫʚʘʪʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʬʘʢʪʦʨʽʚ ʩʝʨʝʜʦʚʠʱʘ, 

ʜʦ ʷʢʠʭ ʡʦʛʦ ʛʝʥʦʪʠʧ ʥʝ ʘʜʘʧʪʦʚʘʥʠʡ: ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʚʠʩʦʢʦʛʦ 

ʽʥʬʝʢʮʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʘʛʨʦʬʦʥʫ ʪʘ ʽʥʪʝʥʩʠʚʥʦʛʦ 

ʧʦʰʠʨʝʥʥʷ ʰʢʽʜʥʠʢʽʚ [101-105]. 

ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʩʫʯʘʩʥʦʾ ʩʝʣʝʢʮʽʾ ʢʘʨʪʦʧʣʽ ʻ ʩʪʚʦʨʝʥʥʷ ʩʦʨʪʽʚ ʽʟ 

ʚʠʩʦʢʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʅʘʡʚʘʞʣʠʚʽʰʠʤ ʥʘʧʨʷʤʦʤ ʫ ʮʴʦʤʫ 

ʧʨʦʮʝʩʽ ʚʠʩʪʫʧʘʻ ʨʦʟʨʦʙʢʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʭʚʦʨʦʙʦʩʪʽʡʢʠʭ 

ʩʦʨʪʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʡ ʽ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʠʡ ʩʧʦʩʽʙ 

ʙʦʨʦʪʴʙʠ ʟ ʦʩʥʦʚʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʢʫʣʴʪʫʨʠ [106-109]. ɺʠʨʦʱʫʚʘʥʥʷ 

ʩʦʨʪʽʚ ʢʘʨʪʦʧʣʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʛʝʥʝʪʠʯʥʦʶ ʩʪʽʡʢʽʩʪʶ ʜʦ ʰʢʽʜʣʠʚʠʭ 

ʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʜʘʩʪʴ ʟʤʦʛʫ ʽʩʪʦʪʥʦ ʩʢʦʨʦʪʠʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʩʪʠʮʠʜʽʚ. ʎʝ, ʫ 

ʩʚʦʶ ʯʝʨʛʫ, ʩʧʨʠʷʻ ʟʙʝʨʝʞʝʥʥʶ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʟʤʝʥʰʝʥʥʶ 

ʨʠʟʠʢʫ ʡʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʭʽʤʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ [110-113]. 

ʉʫʯʘʩʥʽ ʜʦʩʷʛʥʝʥʥʷ ʩʝʣʝʢʮʽʾ ʢʘʨʪʦʧʣʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʩʪʚʦʨʝʥʥʷ ʩʦʨʪʽʚ ʽʟ ʚʠʩʦʢʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʫʨʦʞʘʡʥʦʩʪʽ (ʜʦ 120-130 ʪ/ʛʘ), 



43 

ʟʥʘʯʥʠʤ ʚʤʽʩʪʦʤ ʢʨʦʭʤʘʣʶ ʚ ʙʫʣʴʙʘʭ ʪʘ ʧʽʜʚʠʱʝʥʦʶ ʩʪʽʡʢʽʩʪʶ ʧʨʦʪʠ 

ʰʢʽʜʣʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ. ʈʝʘʣʽʟʘʮʽʷ ʮʴʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʥʝ ʟʘʚʞʜʠ ʻ ʤʦʞʣʠʚʦʶ, 

ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ˇʨʫʥʪʦʚʦ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ 

ʚʠʨʦʱʫʚʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʥʝʜʦʩʪʘʪʥʷ ʘʜʘʧʪʠʚʥʽʩʪʴ ʦʢʨʝʤʠʭ ʩʦʨʪʽʚ ʜʦ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʩʧʨʠʯʠʥʷʻ ʧʨʠʩʢʦʨʝʥʝ 

ʚʠʨʦʜʞʝʥʥʷ ʢʫʣʴʪʫʨʠ [114, 115, 116]. 

ʆʪʞʝ, ʧʦʻʜʥʘʥʥʷ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʧʨʠʡʦʤʽʚ ʚʠʨʦʱʫʚʘʥʥʷ, ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ 

ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʧʨʘʚʠʣʴʥʦʛʦ ʜʦʙʦʨʫ ʩʦʨʪʫ ʬʦʨʤʫʻ ʽʥʪʝʛʨʘʣʴʥʠʡ 

ʧʦʢʘʟʥʠʢ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʚʠʨʦʙʥʠʮʪʚʘ ʢʘʨʪʦʧʣʽ. ʉʘʤʝ ʮʽ ʯʠʥʥʠʢʠ 

ʚʠʟʥʘʯʘʶʪʴ ʾʾ ʨʦʣʴ ʷʢ ʢʣʶʯʦʚʦʛʦ ʝʣʝʤʝʥʪʘ ʫ ʟʤʽʮʥʝʥʥʽ ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ 

ʜʝʨʞʘʚʠ. 

 

1.3 ɽʣʝʤʝʥʪʠ ʞʠʚʣʝʥʥʷ ʢʘʨʪʦʧʣʽ ʪʘ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ɿʘ ʫʤʦʚ ʥʠʟʴʢʦʾ ʚʘʨʪʦʩʪʽ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʧʝʨʝʚʘʛʘ ʥʘʜʘʚʘʣʘʩʷ ʩʘʤʝ 

ʤʽʥʝʨʘʣʴʥʽʡ ʩʠʩʪʝʤʽ ʫʜʦʙʨʝʥʥʷ. ʆʜʥʘʢ ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʦʙʩʷʛʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʘʛʨʦʭʽʤʽʢʘʪʽʚ ʪʘ ʥʝʜʦʩʪʘʪʥʽʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ ʧʦʩʠʣʠʣʘʩʷ 

ʟʘʛʨʦʟʘ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʡ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ [117, 118]. 

ɺʽʜʤʦʚʘ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʫʥʝʤʦʞʣʠʚʣʶʻ 

ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʫʨʦʞʘʾʚ ʽ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʟʥʠʞʝʥʥʷ ʨʦʜʶʯʦʩʪʽ 

ˇʨʫʥʪʽʚ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʚʽʜôʻʤʥʦʛʦ ʙʘʣʘʥʩʫ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ. ɿʤʝʥʰʝʥʥʷ 

ʭʽʤʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʯʦʨʥʦʟʝʤʠ ʪʘ ʨʝʘʣʽʟʘʮʽʷ ʧʨʠʥʮʠʧʫ ʧʦʚʝʨʥʝʥʥʷ 

ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʽʚ ʙʽʦʣʦʛʽʯʥʦʛʦ 

ʟʝʤʣʝʨʦʙʩʪʚʘ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʽ 

ʙʽʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ, ʷʢʽ ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʥʝʩʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʪʦʚʘʨʥʦʾ ʯʘʩʪʠʥʠ ʚʨʦʞʘʶ, ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʨʦʜʶʯʦʩʪʽ 

ˇʨʫʥʪʫ ʽ ʥʘʡʢʨʘʱʽ ʫʤʦʚʠ ʜʣʷ ʨʦʩʪʫ ʨʦʩʣʠʥ [119, 120]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʣʠʰʝ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʽʚʦʟʤʽʥʠ ʪʘ ʥʘʣʝʞʥʦʾ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʧʦʨʽʚʥʷʥʦ ʟ 

ʤʽʥʝʨʘʣʴʥʦʶ ʯʠ ʦʨʛʘʥʦ-ʤʽʥʝʨʘʣʴʥʦʶ ʩʠʩʪʝʤʘʤʠ ʫʜʦʙʨʝʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘ ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʠʭ ˇʨʫʥʪʘʭ ʦʨʛʘʥʽʯʥʘ ʩʠʩʪʝʤʘ ʧʽʜʚʠʱʫʚʘʣʘ 
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ʟʙʨ̔ ʢʦʨʤʦʚʠʭ ʦʜʠʥʠʮʴ ʟ ʦʜʥʦʛʦ ʛʝʢʪʘʨʘ ʥʘ 1,7 ʨʘʟʠ, ʪʦʜʽ ʷʢ ʦʨʛʘʥʦ-

ʤʽʥʝʨʘʣʴʥʘ ï ʫʜʚʽʯʽ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 1 ʢʛ NPK ʩʪʘʥʦʚʠʣʘ 6,3 ʢʛ 

ʢʦʨʤʦʚʠʭ ʦʜʠʥʠʮʴ ʟʘ ʦʨʛʘʥʦ-ʤʽʥʝʨʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʣʠʰʝ 4,3 ʢʛ ï ʟʘ 

ʦʨʛʘʥʽʯʥʦʾ. ʆʧʪʠʤʽʟʘʮʽʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ 

ʧʨʦʜʫʢʮʽʾ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ.  

ɺʽʪʯʠʟʥʷʥʠʡ ʽ ʟʘʨʫʙʽʞʥʠʡ ʜʦʩʚʽʜ ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ ʟʥʠʞʝʥʥʷ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʧʦʩʠʣʝʥʥʷ ʙʽʦʣʦʛʽʟʘʮʽʾ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʘʛʨʦʮʝʥʦʟʠ, ʩʪʘʙʽʣʽʟʫʶʪʴ ʾʭʥʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʧʽʜʪʨʠʤʫʶʪʴ ʨʦʜʶʯʽʩʪʴ 

ˇʨʫʥʪʽʚ [121, 122]. 

ʄʽʞ ʫʨʦʞʘʡʥʽʩʪʶ ʪʘ ʨʦʜʶʯʽʩʪʶ ˇʨʫʥʪʫ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʪʽʩʥʠʡ 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ (R = 0,6ï0,7 ʟʘʣʝʞʥʦ ʚʽʜ ʢʫʣʴʪʫʨʠ). ɺʨʦʞʘʡʥʽʩʪʴ 

ʚʠʩʪʫʧʘʻ ʽʥʪʝʛʨʘʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ ʡ ʤʦʞʝ ʚʠʟʥʘʯʘʪʠʩʷ ʫ 

ʥʘʪʫʨʘʣʴʥʠʭ ʦʜʠʥʠʮʷʭ, ʟʝʨʥʦʚʠʭ ʘʙʦ ʝʥʝʨʛʝʪʠʯʥʠʭ ʝʢʚʽʚʘʣʝʥʪʘʭ [123]. 

ʆʨʛʘʥʦ-ʤʽʥʝʨʘʣʴʥʽ ʪʘ ʦʨʛʘʥʽʯʥʽ ʜʦʙʨʠʚʘ, ʟʦʢʨʝʤʘ ʛʥʽʡ, ʚʽʜʽʛʨʘʶʪʴ 

ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʧʽʜʚʠʱʝʥʥʽ ʚʨʦʞʘʡʥʦʩʪʽ ʢʫʣʴʪʫʨ ʚ ʫʩʽʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ. ɰʭ 

ʧʦʻʜʥʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʦʧʪʠʤʘʣʴʥʝ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ ʪʘ ʟʨʦʩʪʘʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʘʛʨʦʮʝʥʦʟʽʚ ʥʘʚʽʪʴ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʠʞʯʠʭ ʜʦʟ ʤʽʥʝʨʘʣʴʥʠʭ 

ʨʝʯʦʚʠʥ [124]. ʅʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʘ ʩʠʩʪʝʤʘ ʫʜʦʙʨʝʥʥʷ ʫ ʩʽʚʦʟʤʽʥʽ ʻ 

ʚʠʟʥʘʯʘʣʴʥʠʤ ʯʠʥʥʠʢʦʤ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʩʧʨʠʷʻ ʚʽʜʥʦʚʣʝʥʥʶ 

ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ, ʟʥʠʞʫʻ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʥʘ 10ï15 % ʪʘ ʧʽʜʚʠʱʫʻ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʙʨʠʚ ʥʘ 25ï30 % [125]. ɽʬʝʢʪʠʚʥʽʩʪʴ ʜʦʙʨʠʚ 

ʤʦʞʝ ʙʫʪʠ ʦʮʽʥʝʥʘ ʣʠʰʝ ʟʘ ʫʤʦʚ ʾʭʥʴʦʛʦ ʪʨʠʚʘʣʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʜʦʙʨʠʚ (ʦʨʛʘʥʽʯʥʠʭ, ʤʽʥʝʨʘʣʴʥʠʭ) ʧʦʢʨʘʱʫʻ ʨʦʜʶʯʽʩʪʴ 

ʦʨʥʦʛʦ ʰʘʨʫ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʽ ʚʨʦʞʘʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ. ɺʠʟʥʘʯʘʣʴʥʠʤ ʯʠʥʥʠʢʦʤ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʪʘ ʷʢʽʩʪʶ 

ʚʨʦʞʘʶ ʻ ʦʧʪʠʤʽʟʘʮʽʷ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʷʢʽʩʥʦʾ ʧʨʦʜʫʢʮʽʾ 

ʥʝʦʙʭʽʜʥʦ ʨʝʘʣʽʟʫʚʘʪʠ ʧʨʠʥʮʠʧ çʢʦʤʬʦʨʪʥʦʛʦ ʞʠʚʣʝʥʥʷè, ʷʢʠʡ ʩʪʚʦʨʠʪʴ 

ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ, ʱʦʙ ʨʦʩʣʠʥʘ ʥʝ ʚʽʜʯʫʚʘʣʘ  ʜʝʬʽʮʠʪʫ ʧʦʞʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ, 

ʤʘʯʁʠ ʾʭʥʶ ʜʦʩʪʫʧʥʽʩʪʴ ʜʣʷ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ, ʘ ʜʽʷ ʜʦʙʨʠʚ ʻ 

ʧʨʦʣʦʥʛʦʚʘʥʦʶ ʪʘ ʫʟʛʦʜʞʝʥʦʶ ʟ ʽʥʰʠʤʠ ʬʘʢʪʦʨʘʤʠ ʩʝʨʝʜʦʚʠʱʘ. ɿʘ 
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ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʟʘʙʝʟʧʝʯʫʻ ʜʦ 35ï50 % ʧʨʠʨʦʩʪʫ ʚʨʦʞʘʶ 

[126, 127]. 

ʆʨʛʘʥʽʯʥʽ ʜʦʙʨʠʚʘ ʻ ʚʘʞʣʠʚʠʤ ʜʞʝʨʝʣʦʤ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʪʘ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʟʦʢʨʝʤʘ ʚʽʪʘʤʽʥʽʚ ʽ ʩʪʠʤʫʣʷʪʦʨʽʚ ʨʦʩʪʫ, ʱʦ ʧʦʟʠʪʠʚʥʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʟʚʠʪʦʢ ʢʘʨʪʦʧʣʽ. ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʧʦʞʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽʟ 

ʥʠʭ ʥʘʜʭʦʜʠʪʴ ʫ ˇʨʫʥʪ ʫ ʧʝʨʽʦʜ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʟʢʣʘʜʘʥʥʷ ʛʥʦʶ, ʷʢʠʡ 

ʟʙʽʛʘʻʪʴʩʷ ʟ ʬʘʟʦʶ ʙʫʪʦʥʽʟʘʮʽʾ. ʅʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʚʝʛʝʪʘʮʽʾ, ʦʩʦʙʣʠʚʦ ʟʘ 

ʧʨʦʭʦʣʦʜʥʦʾ ʚʝʩʥʠ, ʢʦʣʠ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʚ ˇʨʫʥʪʽ ʫʧʦʚʽʣʴʥʝʥʽ, 

ʨʦʩʣʠʥʠ ʯʘʩʪʦ ʚʽʜʯʫʚʘʶʪʴ ʥʝʩʪʘʯʫ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ. ʋ ʪʘʢʠʭ 

ʫʤʦʚʘʭ ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʘʨʪʦʧʣʶ ʥʝʦʙʭʽʜʥʠʤʠ ʧʦʞʠʚʥʠʤʠ 

ʨʝʯʦʚʠʥʘʤʠ ʷʢ ʥʘ ʧʦʯʘʪʢʫ ʨʦʩʪʫ, ʪʘʢ ʽ ʚ ʧʝʨʽʦʜ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ. ʂʨʽʤ 

ʪʦʛʦ, ʾʭʥʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʨʝʛʫʣʶʚʘʪʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʩʥʦʚʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʧʦ ʚʽʜʥʦʰʝʥʥʽ ʜʦ ʩʦʨʪʫ ʥʘ ʨʽʟʥʠʭ ʪʠʧʘʭ ˇʨʫʥʪʽʚ, ʱʦ ʥʝ 

ʟʘʚʞʜʠ ʤʦʞʣʠʚʦ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ, ʷʢʽ ʫ ʚʠʨʦʙʥʠʯʠʭ 

ʫʤʦʚʘʭ ʥʝʨʽʜʢʦ ʤʘʶʪʴ ʥʝʜʦʩʪʘʪʥʶ ʷʢʽʩʪʴ [128, 129, 130]. 

ʄʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʫʪʪʻʚʝ ʟʨʦʩʪʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʢʘʨʪʦʧʣʽ ʟʘ ˇʨʫʥʪʦʚʦ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʋʢʨʘʾʥʠ, ʧʨʦʪʝ ʥʘʡʙʽʣʴʰʠʡ ʝʬʝʢʪ 

ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʜʝʨʥʦʚʦ ʧʽʜʟʦʣʠʩʪʠʭ ˇʨʫʥʪʘʭ. ʉʝʨʝʜ 

ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʧʨʦʚʽʜʥʘ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʚʨʦʞʘʶ ʥʘ 

ʙʽʣʴʰʦʩʪʽ ʤʽʥʝʨʘʣʴʥʠʭ ˇʨʫʥʪʽʚ ʥʘʣʝʞʠʪʴ ʘʟʦʪʫ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʨʽʚʝʥʴ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʫʣʴʪʫʨʠ [131]. 

ʆʨʛʘʥʽʯʥʽ ʜʦʙʨʠʚʘ ʩʣʫʛʫʶʪʴ ʜʞʝʨʝʣʦʤ ʦʩʥʦʚʥʠʭ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, 

ʷʢʽ ʪʘʢʦʞ ʤʽʩʪʷʪʴ ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ, ʱʦ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʩʪʨʫʢʪʫʨʫ 

ˇʨʫʥʪʫ  ʧʽʜʚʠʱʫʶʯʠ ʡʦʛʦ ʨʦʜʶʯʦʩʪʽ ʪʘ ʩʪʽʡʢʦʩʪʽ ʘʛʨʦʝʢʦʩʠʩʪʝʤ. 

ʆʨʛʘʥʽʯʥʽ ʜʦʙʨʠʚʘ ʬʦʨʤʫʶʪʴʩʷ ʟ ʨʝʯʦʚʠʥ ʨʦʩʣʠʥʥʦʛʦ ʪʘ ʪʚʘʨʠʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ, ʷʢʽ ʚ ʧʨʦʮʝʩʽ ʨʦʟʢʣʘʜʘʥʥʷ ʪʨʘʥʩʬʦʨʤʫʶʪʴʩʷ ʫ ʤʽʥʝʨʘʣʴʥʽ 

ʩʧʦʣʫʢʠ. ʇʨʠ ʮʴʦʤʫ ʫ ʧʨʠʟʝʤʥʠʡ ʰʘʨ ʘʪʤʦʩʬʝʨʠ ʥʘʜʭʦʜʠʪʴ ʜʽʦʢʩʠʜ ʚʫʛʣʝʮʶ, 

ʱʦ ʻ ʥʝʦʙʭʽʜʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʬʦʪʦʩʠʥʪʝʟʫ. ʆʢʨʽʤ ʮʴʦʛʦ, 

ʦʨʛʘʥʽʯʥʽ ʜʦʙʨʠʚʘ ʧʦʢʨʘʱʫʶʪʴ ʚʦʜʥʠʡ ʪʘ ʧʦʚʽʪʨʷʥʠʡ ʨʝʞʠʤ ˇʨʫʥʪʫ, 

ʩʪʠʤʫʣʶʶʪʴ ʨʦʟʚʠʪʦʢ ʢʦʨʠʩʥʦʾ ʤʽʢʨʦʬʣʦʨʠ, ʟʦʢʨʝʤʘ ʙʘʢʪʝʨʽʡ ʽ 
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ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʩʠʤʙʽʦʪʠʯʥʠʭ ʟʚôʷʟʢʘʭ ʽʟ ʢʦʨʝʥʝʚʦʶ 

ʩʠʩʪʝʤʦʶ ʦʚʦʯʝʚʠʭ ʢʫʣʴʪʫʨ ʪʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʾʭ ʜʦʩʪʫʧʥʠʤʠ ʬʦʨʤʘʤʠ 

ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ. ɼʦ ʦʩʥʦʚʥʠʭ ʚʠʜʽʚ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ ʥʘʣʝʞʘʪʴ ʛʥʽʡ, 

ʪʦʨʬ, ʢʦʤʧʦʩʪʠ, ʧʪʘʰʠʥʠʡ ʧʦʩʣʽʜ ʪʘ ʽʥʰʽ ʤʘʪʝʨʽʘʣʠ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

[132]. 

ɻʥʽʡ ʻ ʧʨʦʜʫʢʪʦʤ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʪʚʘʨʠʥ, ʱʦ ʧʨʦʡʰʦʚ ʧʨʦʮʝʩ 

ʙʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʢʣʘʜʫ. ʇʨʠ ʢʦʤʧʦʩʪʫʚʘʥʥʽ ʚʽʜʭʦʜʽʚ ʪʚʘʨʠʥ ʟ ʨʦʩʣʠʥʥʠʤʠ 

ʨʝʰʪʢʘʤʠ ʩʪʚʦʨʶʻʪʴʩʷ ʧʝʨʝʛʥʽʡ, ʷʢʠʡ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ˇʨʫʥʪʦʚʦʾ ʤʽʢʨʦʬʣʦʨʠ, 

ʥʘʩʠʯʫʻ ˇʨʫʥʪ ʚʫʛʣʝʢʠʩʣʠʤ ʛʘʟʦʤ ʪʘ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʨʦʜʶʯʦʛʦ ʰʘʨʫ. 

ʇʝʨʝʛʥʽʡ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʣʷ ʫʜʦʙʨʝʥʥʷ ʙʽʣʴʰʦʩʪʽ ʢʫʣʴʪʫʨ, 

ʧʨʦʪʝ ʥʘʡʙʽʣʴʰʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʽʥ ʜʝʤʦʥʩʪʨʫʻ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʟʝʨʥʦʚʠʭ ʪʘ 

ʙʦʙʦʚʠʭ. ɺʥʝʩʝʥʥʷ ʜʦʙʨʠʚʘ ʧʨʦʚʦʜʷʪʴ ʟ ʦʩʝʥʽ ʘʙʦ ʚʝʩʥʦʶ ʧʝʨʝʜ ʩʽʚʙʦʶ. 

ɿʘ ʨʽʚʥʝʤ ʚʦʣʦʛʦʩʪʽ ʨʦʟʨʽʟʥʷʶʪʴ ʪʘʢʽ ʬʦʨʤʠ ʛʥʦʶ: 

- ʩʫʭʠʡ (ʙʣʠʟʴʢʦ 80 % ʚʦʣʦʛʦʩʪʽ) ð ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ 

ʜʣʷ ʦʚʦʯʝʚʠʭ ʢʫʣʴʪʫʨ; 

- ʥʘʧʽʚʨʽʜʢʠʡ (ʜʦ 90 % ʚʦʣʦʛʦʩʪʽ) ð ʥʘʡʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ 

ʫʜʦʙʨʝʥʥʷ ʧʦʣʴʦʚʠʭ ʢʫʣʴʪʫʨ; 

- ʨʽʜʢʠʡ (ʧʦʥʘʜ 90 % ʚʦʣʦʛʦʩʪʽ) ð ʝʬʝʢʪʠʚʥʠʡ ʜʣʷ ʧʨʦʩʘʧʥʠʭ 

ʢʫʣʴʪʫʨ. 

ʆʧʪʠʤʘʣʴʥʘ ʜʦʟʘ ʚʥʝʩʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ 10-30 ʪ/ʛʘ. ʅʘʡʙʽʣʴʰ 

ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʫʜʦʙʨʝʥʥʷ ʫ ʨʘʥʢʦʚʽ ʘʙʦ ʚʝʯʽʨʥʽ ʛʦʜʠʥʠ, ʢʦʣʠ ʚʽʜʩʫʪʥʻ 

ʧʨʷʤʝ ʩʦʥʷʯʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʟʘʧʦʙʽʛʘʻ ʧʝʨʝʛʨʽʚʘʥʥʶ ˇʨʫʥʪʫ 

ʪʘ ʩʘʤʦʛʦ ʜʦʙʨʠʚʘ, ʱʦ ʩʧʨʠʷʻ ʟʙʝʨʝʞʝʥʥʶ ʡʦʛʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʡ ʧʽʜʚʠʱʫʻ 

ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʂʦʤʧʦʩʪ ʷʚʣʷʻ ʩʦʙʦʶ ʦʨʛʘʥʽʯʥʽ ʨʝʰʪʢʠ ʨʦʩʣʠʥʥʦʛʦ ʯʠ ʭʘʨʯʦʚʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ, ʷʢʽ ʧʽʜ ʜʽʻʶ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʧʨʦʭʦʜʷʪʴ ʧʨʦʮʝʩ ʨʦʟʢʣʘʜʘʥʥʷ. ʋ 

ʨʝʟʫʣʴʪʘʪʽ ʫʪʚʦʨʶʻʪʴʩʷ ʜʦʙʨʠʚʦ, ʙʘʛʘʪʝ ʥʘ ʘʟʦʪ, ʬʦʩʬʦʨ, ʢʘʣʽʡ  ̒ʝʬʝʢʪʠʚʥʠʤ 

ʜʣʷ ʧʦʚʥʦʮʽʥʥʦʛʦ ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʦʩʪʫ ʩʧʨʠʷʻ 



47 

ʧʦʢʨʘʱʝʥʥʶ ʩʪʨʫʢʪʫʨʠ ˇʨʫʥʪʫ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʛʫʤʫʩʫ ʪʘ ʘʢʪʠʚʽʟʫʻ ʢʦʨʠʩʥʫ 

ʤʽʢʨʦʬʣʦʨʫ. 

ʇʽʜʞʠʚʣʝʥʥʷ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʢʫʣʴʪʫʨ, ʧʨʦʪʝ 

ʥʘʡʙʽʣʴʰʠʡ ʝʬʝʢʪ ʚʦʥʦ ʜʘʻ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʨʦʟʩʘʜʠ ʪʘ ʦʚʦʯʝʚʠʭ ʨʦʩʣʠʥ. 

ɺʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʜʦ ʢʦʤʧʦʩʪʫ ʥʝ ʤʦʞʥʘ ʜʦʜʘʚʘʪʠ ʫʨʘʞʝʥʽ 

ʭʚʦʨʦʙʘʤʠ ʨʦʩʣʠʥʥʽ ʨʝʰʪʢʠ, ʘʜʞʝ ʧʽʜ ʜʽʻʶ ʪʝʧʣʘ ʚʦʥʠ ʩʪʘʶʪʴ ʜʞʝʨʝʣʦʤ 

ʨʦʟʚʠʪʢʫ ʰʢʽʜʥʠʢʽʚ ʽ ʧʘʪʦʛʝʥʽʚ, ʱʦ ʤʦʞʝ ʟʥʠʟʠʪʠ ʷʢʽʩʪʴ ʜʦʙʨʠʚʘ [133]. 

ɿʝʣʝʥʝ ʜʦʙʨʠʚʦ ʷʚʣʷʻ ʩʦʙʦʶ ʥʘʩʪʽʡ ʽʟ ʙʫʨôʷʥʽʚ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʜʣʷ ʟʙʘʛʘʯʝʥʥʷ ˇʨʫʥʪʫ ʦʨʛʘʥʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʡʦʛʦ 

ʩʪʨʫʢʪʫʨʠ. ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʚʚʘʞʘʻʪʴʩʷ ʢʨʦʧʠʚʘ, ʱʦ 

ʥʘʢʦʧʠʯʫʻ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʧʦʞʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʧʨʦʪʝ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ 

ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʡ ʽʥʰʽ ʨʦʩʣʠʥʥʽ ʨʝʰʪʢʠ, ʟʦʢʨʝʤʘ ʪʨʘʚôʷʥʠʡ ʩʢʽʩ. 

ʂʫʣʴʪʫʨʠ ʜʣʷ ʟʝʣʝʥʦʛʦ ʜʦʙʨʠʚʘ ʚʠʨʦʱʫʶʪʴ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʚʝʛʝʪʘʮʽʡʥʦʛʦ 

ʧʝʨʽʦʜʫ, ʧʽʩʣʷ ʯʦʛʦ ʾʭ ʚʥʦʩʷʪʴ ʫ ˇʨʫʥʪ . 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ ʩʧʨʠʷʻ ʧʨʠʛʥʽʯʝʥʥʶ ʙʫʨôʷʥʽʚ ʽ 

ʟʤʝʥʰʝʥʥʶ ʧʦʰʠʨʝʥʥʷ ʭʚʦʨʦʙ ʨʦʩʣʠʥ, ʟʥʠʞʫʻ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʛʨʦʮʝʥʦʟʽʚ, ʧʽʜʚʠʱʫʻ ʾʭ ʢʫʣʴʪʫʨʥʽʩʪʴ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʟʘʭʠʩʪ ˇʨʫʥʪʫ ʚʽʜ 

ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. ɼʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʥʘʩʪʦʶ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʪʨʠ 

ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ: ʚʦʜʫ, ʘʟʦʪʥʽ ʜʦʙʨʠʚʘ ʪʘ ʨʦʩʣʠʥʥʫ ʤʘʩʫ (ʙʫʨôʷʥʠ). 

ʉʠʜʝʨʘʪʠ ï ʮʝ ʩʧʝʮʽʘʣʴʥʽ ʢʫʣʴʪʫʨʠ, ʷʢʽ ʚʠʨʦʱʫʶʪʴ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ. ɰʭ ʚʠʩʽʚʘʶʪʴ ʫ ʧʝʨʽʦʜʠ, ʢʦʣʠ ʟʝʤʣʷ ʥʝ ʟʘʡʥʷʪʘ ʦʩʥʦʚʥʠʤʠ 

ʧʦʩʽʚʘʤʠ, ʥʘʧʨʠʢʣʘʜ, ʧʽʩʣʷ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ ʚʦʩʝʥʠ ʘʙʦ ʚʟʠʤʢʫ. 

ʆʢʨʝʤʽ ʚʠʜʠ ʩʠʜʝʨʘʪʽʚ ʚʠʩʽʚʘʶʪʴ ʥʘʚʝʩʥʽ ʪʘ ʚ ʣʽʪʥʽʡ ʧʝʨʽʦʜ. ɰʭ 

ʛʦʣʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ ʻ ʟʜʘʪʥʽʩʪʴ ʘʢʪʠʚʽʟʫʚʘʪʠ ʙʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʫ ˇʨʫʥʪʽ. 

ɿʘʙʝʟʧʝʯʫʶʯʠ ʢʨʘʱʽ ʫʤʦʚʠ ʜʣʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʟʙʘʣʘʥʩʦʚʘʥʠʡ ʨʦʟʚʠʪʦʢ 

ʤʽʢʨʦʙʽʦʪʠ ʽ ʧʽʜʚʠʱʝʥʥʷ ʨʦʜʶʯʦʩʪʽ [134]. 

ɿʘ ʧʦʭʦʜʞʝʥʥʷʤ ʩʠʜʝʨʘʣʴʥʽ ʢʫʣʴʪʫʨʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʢʽʣʴʢʘ ʦʩʥʦʚʥʠʭ 

ʛʨʫʧ. ɼʦ ʙʦʙʦʚʠʭ ʥʘʣʝʞʘʪʴ ʛʦʨʦʭ, ʩʦʯʝʚʠʮʷ, ʣʶʮʝʨʥʘ, ʢʚʘʩʦʣʷ ʪʘ ʢʦʥʶʰʠʥʘ, 

ʷʢʽ ʝʬʝʢʪʠʚʥʦ ʥʘʢʦʧʠʯʫʶʪʴ ʘʟʦʪ ʫ ˇʨʫʥʪʽ. ɿʣʘʢʦʚʽ ʢʫʣʴʪʫʨʠ (ʞʠʪʦ, ʦʚʝʩ, 

ʦʟʠʤʘ ʪʘ ̫ʨʘ ʧʰʝʥʠʮʷ, ̫ʯʤʽʥʴ) ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʝʤʣʶ ʟʘʧʘʩʦʤ ʢʘʣʽʶ ʪʘ 
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ʙʽʣʢʦʚʠʭ ʩʧʦʣʫʢ. ʍʨʝʩʪʦʮʚʽʪʽ ʡ ʩʢʣʘʜʥʦʮʚʽʪʽ ʨʦʩʣʠʥʠ ï ʨʽʧʘʢ, ʛʽʨʯʠʮʷ, ʨʝʜʴʢʘ 

ʪʘ ʩʦʥʷʰʥʠʢ ï ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʶ ʡ ʧʨʠʜʘʪʥʽ ʜʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ 

ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ. 

ʅʦʨʤʘ ʚʠʩʽʚʫ ʩʠʜʝʨʘʪʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʾʭ ʚʠʜʦʤ ʪʘ ˇʨʫʥʪʦʚʠʤʠ ʫʤʦʚʘʤʠ. 

ʋ ʩʝʨʝʜʥʴʦʤʫ ʥʘ ʦʜʠʥ ʛʝʢʪʘʨ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʽʜ 50 ʜʦ 150 ʢʛ ʥʘʩʽʥʥʷ. ɼʣʷ 

ʣʶʮʝʨʥʠ ʦʧʪʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʩʪʘʥʦʚʠʪʴ 40-50 ʢʛ/ʛʘ, ʪʦʜʽ ʷʢ ʜʣʷ ʟʣʘʢʦʚʠʭ 

ʢʫʣʴʪʫʨ, ʟʦʢʨʝʤʘ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ, ʥʝʦʙʭʽʜʥʦ ʚʠʩʽʚʘʪʠ 250-300 ʢʛ/ʛʘ. 

ʊʦʨʬ ʥʘʣʝʞʠʪʴ ʜʦ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʫ ʧʨʠʨʦʜʥʠʭ 

ʙʦʣʦʪʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ. ɺʽʥ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʛʫʤʫʩʫ ʪʘ 

ʘʟʦʪʫ (ʧʨʠʙʣʠʟʥʦ 20 ʢʛ ʥʘ ʪʦʥʥʫ), ʷʢʽ ʨʦʟʢʣʘʜʘʶʪʴʩʷ ʫ ˇʨʫʥʪʽ ʧʦʚʽʣʴʥʦ, 

ʟʙʝʨʽʛʘʶʯʠ ʩʚʦʶ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ. ɿʘʚʜʷʢʠ ʜʦʙʨʽʡ 

ʟʜʘʪʥʦʩʪʽ ʜʦ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʪʘ ʧʦʚʽʪʨʦʧʨʦʥʠʢʥʦʩʪʽ ʪʦʨʬ ʩʧʨʠʷʻ ʫʪʨʠʤʘʥʥʶ 

ʚʦʣʦʛʠ ʽ ʟʤʝʥʰʫʻ ʾʾ ʚʠʧʘʨʦʚʫʚʘʥʥʷ. 

ʊʦʨʬ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʜʚʘ ʦʩʥʦʚʥʽ ʪʠʧʠ. ɺʝʨʭʦʚʠʡ ʪʦʨʬ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʚʠʩʦʢʠʤ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʪʘ ʛʫʤʫʩʦʤ ʨʦʙʣʷʯʠ ʡʦʛʦ ʧʨʠʜʘʪʥʠʤ 

ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʦʚʦʯʝʚʠʭ ʢʫʣʴʪʫʨ (ʪʦʤʘʪʽʚ, ʦʛʽʨʢʽʚ), ʷʛʽʜʥʠʭ ʨʦʩʣʠʥ 

(ʧʦʣʫʥʠʮʽ, ʩʫʥʠʮʽ) ʪʘ ʜʝʢʦʨʘʪʠʚʥʠʭ ʢʚʽʪʽʚ. ʅʠʟʠʥʥʠʡ ʪʦʨʬ ʤʽʩʪʠʪʴ ʤʝʥʰʝ 

ʧʦʞʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʥʽʞ ʚʝʨʭʦʚʠʡ, ʦʜʥʘʢ ʩʪʚʦʨʶʻ ʦʧʪʠʤʘʣʴʥʫ ʯʠʩʝʣʴʥʽʩʪʴ 

ʛʫʤʫʩʫ. ʁʦʛʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʜʨʝʥʘʞʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʫ, 

ʫʪʨʠʤʘʥʥʷ ʚʦʣʦʛʠ ʪʘ ʷʢ ʩʢʣʘʜʦʚʫ ʢʦʤʧʦʩʪʽʚ. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʫ ˇʨʫʥʪʽ ʥʘ 1 % ʥʝʦʙʭʽʜʥʦ 

ʚʥʝʩʪʠ ʧʨʠʙʣʠʟʥʦ 12-15 ʢʛ ʪʦʨʬʫ (ʱʦ ʚʽʜʧʦʚʽʜʘʻ 2-3 ʚʽʜʨʘʤ) ʥʘ ʢʦʞʝʥ 

ʢʚʘʜʨʘʪʥʠʡ ʤʝʪʨ ʧʣʦʱʽ. ɿʘʟʚʠʯʘʡ ʡʦʛʦ ʜʦʜʘʶʪʴ ʫ ʢʽʣʴʢʦʩʪʽ 10-30 % ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʦʙôʻʤʫ ʦʨʥʦʛʦ ʰʘʨʫ. 

ɺʠʨʦʙʥʠʮʪʚʦ ʪʦʨʬʫ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʚʠʪʨʘʪ, ʱʦ ʥʝ 

ʟʘʙʝʟʧʝʯʫʻ ʨʦʟʢʣʘʜʘʥʥʶ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʟʫʤʦʚʣʶʻ ʟʥʠʞʝʥʥʷ 

ʨʦʜʶʯʦʩʪʽ. ʆʪʞʝ ʟ ʦʜʥʽʻʾ ʪʦʥʥʠ ʪʦʨʬʫ 3-5 % ʘʟʦʪʫ (ʧʨʠʙʣʠʟʥʦ 0,6-1,0 ʢʛ) 

ʧʦʛʣʠʥʘʻʪʴʩʷ ʨʦʩʣʠʥʦʶ. ʋʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʦʨʬʫ ʷʢ ʜʦʙʨʠʚʘ 

ʧʦʩʪʫʧʦʚʦ ʚʪʨʘʯʘʻ ʘʢʪʫʘʣʴʥʽʩʪʴ. ʅʘʪʦʤʽʩʪʴ ʘʛʨʘʨʽʾ ʜʝʜʘʣʽ ʯʘʩʪʽʰʝ ʚʽʜʜʘʶʪʴ 
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ʧʝʨʝʚʘʛʫ ʩʠʜʝʨʘʪʘʤ ʪʘ ʢʦʤʧʦʩʪʘʤ, ʷʢʽ ʥʝ ʟʥʠʞʫʶʪʴ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ˇʨʫʥʪʽʚ ʫ 

ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ ʽ ʥʝ ʰʢʦʜʷʪʴ ʜʦʚʢʽʣʣʶ. 

ʆʨʛʘʥʽʯʥʝ ʧʽʜʞʠʚʣʝʥʥʷ ʤʘʻ ʧʣʁʩʠ ʽ ʤʽʥʫʩʠ ʫ ʚʠʨʦʱʫʚʘʥʥʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. 

ʇʣʶʩʠ: 

- ɽʢʦʥʦʤʽʯʥʽʩʪʴ: ʩʠʨʦʚʠʥʘ ʦʪʨʠʤʘʥʘ ʚʽʜ ʪʚʘʨʠʥ ʜʦʩʪʫʧʥʘ ʙʝʟ 

ʜʦʜʘʪʢʦʚʠʭ ʚʠʪʨʘʪ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʜʦʙʨʠʚʘ ʥʘ 25-40 %; 

- ʇʽʜʚʠʱʝʥʥʷ ʨʦʜʶʯʦʩʪʽ: ʦʨʥʠʡ ʰʘʨ ʚʽʜʥʦʚʣʶ ̒ʩʚʦʶ ʩʪʨʫʢʪʫʨʫ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʢʨʘʱʝ ʟʙʝʨʽʛʘʥʥʷ ʚʦʜʥʦʛʦ ʪʘ ʧʦʞʠʚʥʦʛʦ ʨʝʞʠʤʫ; 

- ɿʨʦʩʪʘʥʥʷ ʻʤʥʦʩʪʽ ʢʘʪʽʦʥʥʦʛʦ ʦʙʤʽʥʫ: ˇʨʫʥʪ ʢʨʘʱʝ ʥʘʩʠʯʫʻʪʴʩʷ 

ʝʣʝʤʝʥʪʘʤʠ ʞʠʚʣʝʥʥʷ; 

- ʇʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ: ʨʦʩʣʠʥʠ ʦʪʨʠʤʫʶʪʴ ʥʝʦʙʭʽʜʥʽ ʤʘʢʨʦ- 

ʪʘ ʤʽʢʨʦʝʣʝʤʝʥʪʠ; 

- ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʯʥʽʩʪʴ: ʦʨʛʘʥʽʯʥʽ ʜʦʙʨʠʚʘ ʩʧʨʠʷʶʪʴ ʦʭʦʨʦʥʽ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; 

- ʄʽʢʨʦʙʥʘ ʘʢʪʠʚʥʽʩʪʴ: ʟʙʽʣʴʰʫʻʪʴʩʷ ʯʠʩʝʣʴʥʽʩʪʴ ʙʘʢʪʝʨʽʡʖ ʽ 

ʧʨʠʩʢʦʨʶʻ ʧʨʦʮʝʩʠ ʤʽʥʝʨʘʣʽʟʘʮʽʾ; 

- ʌʦʨʤʫʚʘʥʥʷ ʩʪʽʡʢʦʾ ʝʢʦʩʠʩʪʝʤʠ: ʧʽʜʚʠʱʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ 

ʟʤʝʥʰʫʻ ʨʠʟʠʢ ʧʦʰʠʨʝʥʥʷ ʰʢʽʜʥʠʢʽʚ ʽ ʭʚʦʨʦʙ. 

ʄʽʥʫʩʠ: 

- ʇʦʚʽʣʴʥʘ ʜʽʷ: ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ ʚʠʚʽʣʴʥʷʶʪʴʩʷ ʧʦʩʪʫʧʦʚʦ, ʪʦʤʫ 

ʝʬʝʢʪ ʥʝ ʟʘʚʞʜʠ ʧʦʤʽʪʥʠʡ ʦʜʨʘʟʫ; 

- ɺʝʣʠʢʘ ʤʘʩʘ ʪʘ ʦʙôʻʤ: ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʪʨʽʙʥʦʛʦ ʝʬʝʢʪʫ 

ʥʝʦʙʭʽʜʥʽ ʟʥʘʯʥʽ ʢʽʣʴʢʦʩʪʽ ʜʦʙʨʠʚ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ 

ʚʥʝʩʝʥʥʷ; 

- ʅʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʩʢʣʘʜʫ: ʚʤʽʩʪ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʧʦʭʦʜʞʝʥʥʷ ʜʦʙʨʠʚʘ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ; 

- ʈʠʟʠʢ ʟʘʨʘʞʝʥʥʷ: ʟʘ ʥʝʜʦʪʨʠʤʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʢʦʤʧʦʩʪʫʚʘʥʥʷ 

ʤʦʞʣʠʚʝ ʧʦʰʠʨʝʥʥʷ ʧʘʪʦʛʝʥʽʚ, ʙʫʨôʷʥʽʚ ʯʠ ʰʢʽʜʥʠʢʽʚ; 
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- ɿʘʧʘʭ ʪʘ ʩʘʥʽʪʘʨʥʽ ʧʨʦʙʣʝʤʠ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʥʦʶ ʯʠ ʽʥʰʠʭ 

ʦʨʛʘʥʽʯʥʠʭ ʨʝʰʪʦʢ ʤʦʞʝ ʩʪʚʦʨʶʚʘʪʠ ʜʠʩʢʦʤʬʦʨʪ ʽ ʧʦʪʨʝʙʫʻ ʧʨʘʚʠʣʴʥʦʛʦ 

ʟʙʝʨʽʛʘʥʥʷ; 

- ʆʙʤʝʞʝʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘ ʙʽʜʥʠʭ ˇʨʫʥʪʘʭ: ʫ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ 

ʦʨʛʘʥʽʢʘ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʘʪʥʴʦʛʦ ʨʽʚʥʷ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʙʝʟ ʜʦʜʘʪʢʦʚʠʭ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ [135-137]. 

ʂʦʤʧʣʝʢʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ ʨʘʟʦʤ ʽʟ ʤʘʢʨʦ- ʪʘ 

ʤʽʢʨʦʝʣʝʤʝʥʪʘʤʠ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʚʨʦʞʘʶ. ʈʽʩʪ ʽ 

ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʜʚʦʤʘ ʰʣʷʭʘʤʠ ʞʠʚʣʝʥʥʷ ð ʢʦʨʝʥʝʚʠʤ ʪʘ 

ʧʦʚʽʪʨʷʥʠʤ. ʏʝʨʝʟ ʣʠʩʪʢʦʚʫ ʧʦʚʝʨʭʥʶ ʚʦʥʠ ʟʘʩʚʦʶʶʪʴ ʧʦʥʘʜ 95 % 

ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ, ʪʦʜʽ ʷʢ ʽʟ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ ʦʪʨʠʤʫʶʪʴ ʘʟʦʪ ʽ ʟʦʣʴʥʽ 

ʝʣʝʤʝʥʪʠ. ɺʦʜʥʦʯʘʩ ʦʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʚʦʜʠ, ʘʟʦʪʫ ʪʘ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ 

ʥʘʜʭʦʜʠʪʴ ʫ ʨʦʩʣʠʥʠ ʩʘʤʝ ʯʝʨʝʟ ʢʦʨʝʥʝʚʫ ʩʠʩʪʝʤʫ [138-140].  

ʂʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʻ ʦʩʥʦʚʥʠʤ ʦʨʛʘʥʦʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʦʛʣʠʥʘʥʥʷ ʪʘ 

ʩʠʥʪʝʟ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ. ɰʾ ʧʦʚʝʨʭʥʷ ʤʦʞʝ ʦʭʦʧʣʶʚʘʪʠ ʩʦʪʥʽ ʢʚʘʜʨʘʪʥʠʭ 

ʤʝʪʨʽʚ, ʱʦ ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʻ ʟʜʘʪʥʽʩʪʴ ʨʦʩʣʠʥʠ ʟʘʩʚʦʶʚʘʪʠ ʝʣʝʤʝʥʪʠ 

ʞʠʚʣʝʥʥʷ. ʇʨʦʮʝʩ ʧʦʛʣʠʥʘʥʥʷ ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʟ ʘʜʩʦʨʙʮʽʾ, ʷʢʘ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʥʘ ʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥʘʭ ʢʦʨʝʥʷ. ɼʘʣʽ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ ʫ 

ʢʣʽʪʠʥʠ ʷʢ ʧʘʩʠʚʥʠʤ, ʪʘʢ ʽ ʘʢʪʠʚʥʠʤ ʰʣʷʭʦʤ. ʅʘʡʽʥʪʝʥʩʠʚʥʽʰʝ ʟʘʩʚʦʻʥʥʷ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ʪʽʻʾ ʯʘʩʪʠʥʠ ˇʨʫʥʪʫ, ʷʢʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʢʦʥʪʘʢʪʫʻ ʟ ʢʦʨʝʥʝʚʦʶ 

ʩʠʩʪʝʤʦʶ. ʋʩʽ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, ʱʦ ʩʪʠʤʫʣʶʶʪʴ ʨʦʟʚʠʪʦʢ ʢʦʨʝʥʝʚʦʾ 

ʩʠʩʪʝʤʠ, ʦʜʥʦʯʘʩʥʦ ʧʽʜʚʠʱʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʙʨʠʚ [141-

144].  

ɿʘʙʝʟʧʝʯʝʥʥʷ ʧʦʞʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʟʘ ʬʘʟʘʤʠ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ 

ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʪʘʥʜʘʨʪʠ ʜʦ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɿʘʩʚʦʻʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʥʝ ʦʜʥʘʢʦʚʦ. ʅʘʡʚʠʱʘ ʧʦʪʨʝʙʘ ʨʦʩʣʠʥ ʫ ʝʣʝʤʝʥʪʘʭ ʞʠʚʣʝʥʥʷ ʧʦʣʷʛʘʻ ʫ 

ʢʨʠʪʠʯʥʦʤʫ ʧʝʨʽʦʜʽ, ʟʘ ʫʤʦʚ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʛʽʨʰʫʶʪʴʩʷ 

ʨʦʟʚʠʪʦʢ ʽ ʬʘʟʘ ʧʦʛʣʠʥʘʥʥʷ [145, 146]. 
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ʅʘ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥʠ ʩʧʦʞʠʚʘʶʪʴ ʤʽʥʽʤʘʣʴʥʠʡ 

ʨʽʚʝʥʴ ʧʦʞʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʘʣʝ ʟʘʣʠʰʘʶʪʴʩʷ ʥʘʜʟʚʠʯʘʡʥʦ ʯʫʪʣʠʚʠʤʠ ʷʢ ʜʦ 

ʾʭ ʜʝʬʽʮʠʪʫ, ʥʘʜʤʽʨʥʦʛʦ ʚʤʽʩʪʫ ʫ ˇʨʫʥʪʦʚʦʤʫ ʨʦʟʯʠʥʽ. ʆʩʦʙʣʠʚʦ ʢʨʠʪʠʯʥʠʤ ʫ 

ʮʝʡ ʧʝʨʽʦʜ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʦʩʬʦʨʦʤ: ʡʦʛʦ ʥʝʩʪʘʯʘ ʨʽʟʢʦ ʟʥʠʞʫʻ ʚʨʦʞʘʡʥʽʩʪʴ 

ʥʘʚʽʪʴ ʪʦʜʽ, ʢʦʣʠ ʥʘ ʥʘʩʪʫʧʥʠʭ ʬʘʟʘʭ ʨʦʟʚʠʪʢʫ ʝʣʝʤʝʥʪ ʥʘʜʭʦʜʠʪʴ ʫ ʜʦʩʪʘʪʥʽʡ 

ʢʽʣʴʢʦʩʪʽ [147].  

ʋ ʬʘʟʽ ʘʢʪʠʚʥʦʛʦ ʥʘʨʦʩʪʘʥʥʷ ʚʝʛʝʪʘʪʠʚʥʦʾ ʤʘʩʠ ʧʨʦʚʽʜʥʝ ʟʥʘʯʝʥʥʷ ʤʘʻ 

ʘʟʦʪ. ʇʽʜ ʯʘʩ ʢʚʽʪʫʚʘʥʥʷ ʽ ʨʘʥʽʰʥʽʭ ʬʘʟʘʭ ʧʣʦʜʦʥʦʰʝʥʥʷ ʟʘʙʝʟʧʝʯʝʥʥʷ  

ʘʟʦʪʦʤ ʟʥʠʞʫʻʪʴʩʷ, ʦʜʥʘʢ ʟʨʦʩʪʘʻ ʨʦʣʴ ʬʦʩʬʦʨʫ ʡ ʢʘʣʽʶ. ʅʘ ʩʪʘʜʽʾ 

ʧʣʦʜʦʥʦʰʝʥʥʷ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʦʛʣʠʥʘʥʥʷ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʧʦʩʪʫʧʦʚʦ ʩʧʘʜʘʻ ʽ 

ʟʨʝʰʪʦʶ ʧʨʠʧʠʥʷʻʪʴʩʷ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʧʦʚôʷʟʘʥʦ ʚʽʜ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ ï ʚʦʣʦʛʦʩʪʽ, ʘʝʨʘʮʽʾ ˇʨʫʥʪʫ, ʪʝʤʧʝʨʘʪʫʨʠ, 

ʦʩʚʽʪʣʝʥʥʷ ʪʘ ʨʝʘʢʮʽʾ ˇʨʫʥʪʦʚʦʛʦ ʨʦʟʯʠʥʫ ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʢʫʣʴʪʫʨʠ 

ʤʘʶʪʴ ʩʧʝʮʠʬʽʯʥʽ ʦʟʥʘʢʠ ʜʦ ʢʦʨʦʪʢʦʛʦ ʧʝʨʽʦʜʫ ʞʠʚʣʝʥʥʷ ʚʽʜʥʦʩʷʪʴʩʷ 

ʟʝʨʥʦʚʽ, ʟʘ ʪʨʠʚʘʣʦʛʦ ʟʘʩʚʦʻʥʥʷ ï ʪʨʘʚʠ ʪʘ ʮʫʢʨʦʚʽ ʙʫʨʷʢʠ [148].  

ʇʽʜ ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʫʜʦʙʨʝʥʥʷ ʧʨʦʚʦʜʷʪʴ ʤʦʥʽʪʦʨʠʥʛ ʦʙʩʷʛʫ 

ʚʠʨʦʙʥʠʮʪʚʘ ʜʦʙʨʠʚ, ʧʦʪʨʝʙʫ ʫ ʤʝʣʽʦʨʘʮʽʾ, ʙʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʜʦʙʽʨ ʩʦʨʪʽʚ ʪʦʱʦ. ɼʦ ʮʽʻʾ ʩʠʩʪʝʤʠ ʱʦʨʦʢʫ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʨʠʛʫʚʘʥʥʷ ʧʣʘʥʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʙʨʠʚ. ʅʦʨʤʠ ʾʭ ʚʥʝʩʝʥʥʷ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʢʽʣʴʢʦʤʘ ʤʝʪʦʜʘʤʠ: ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʽʚ, 

ʙʘʣʘʥʩʦʚʦ-ʨʦʟʨʘʭʫʥʢʦʚʠʤ, ʢʦʤʧʣʝʢʩʥʠʤ ʪʘ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʤ 

ʧʽʜʭʦʜʘʤʠ [149]. 

ʇʦʣʴʦʚʽ ʜʦʩʣʽʜʠ ʟ ʜʦʙʨʠʚʘʤʠ ʜʘʶʪʴ ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ ʨʝʢʦʤʝʥʜʦʚʘʥʽ 

ʥʦʨʤʠ ʾʭ ʚʥʝʩʝʥʥʷ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʫ ʩʽʚʦʟʤʽʥʽ. ʉʝʨʝʜ 

ʙʘʣʘʥʩʦʚʦ-ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʤʝʪʦʜʽʚ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʜʚʘ: 

1.  ʈʦʟʨʘʭʫʥʦʢ ʟʘʧʘʩʽʚ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʥʘ ʧʣʘʥʦʚʫ 

ʚʨʦʞʘʡʥʽʩʪʴ. ʗʢʘ ʧʦʣʷʛʘʻ ʚ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚ ʜʦʙʨʠʚʘʭ ʷʢ ʨʽʟʥʠʮʽ ʤʽʞ ʢʽʣʴʢʽʩʪʶ 

ʝʣʝʤʝʥʪʽʚ, ʱʦ ʚʠʥʦʩʠʪʴʩʷ ʚʨʦʞʘʻʤ, ʪʘ ʾʭ ʬʘʢʪʠʯʥʠʤ ʚʤʽʩʪʦʤ ʚ ʦʨʥʦʤʫ ʰʘʨʽ ʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʽʥʜʝʢʩʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʟ ˇʨʫʥʪʫ.  
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2.  ʈʦʟʨʘʭʫʥʦʢ ʥʘ ʧʨʠʨʽʩʪ ʫʨʦʞʘʶ. ɺʽʜʤʽʥʥʽʩʪʴ ʮʴʦʛʦ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ 

ʚ ʪʦʤʫ, ʱʦ ʥʦʨʤʠ ʜʦʙʨʠʚ ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʝ ʥʘ ʚʝʩʴ ʟʘʧʣʘʥʦʚʘʥʠʡ ʫʨʦʞʘʡ, ʘ 

ʣʠʰʝ ʥʘ ʡʦʛʦ ʧʨʠʨʽʩʪ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʚʨʦʞʘʡʥʦʩʪʽ ʙʝʨʫʪʴ ʜʦ ʫʚʘʛʠ ʙʘʣʴʥʫ ʦʮʽʥʢʫ 

ˇʨʫʥʪʫ, ʦʩʦʙʣʠʚʦʩʪʽ ʩʦʨʪʽʚ ʪʘ ʨʽʚʝʥʴ ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʦʩʧʦʜʘʨʩʪʚʘ, 

ʜʦʩʪʫʧʥʽ ʦʨʛʘʥʦ-ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ, ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ [150, 151]. 

ʋʞʝ ʚ 1980-ʭ ʨʦʢʘʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʥʘʙʫʣʦ ʤʘʩʦʚʦʛʦ 

ʭʘʨʘʢʪʝʨʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʘʛʨʘʨʥʠʭ ʢʫʣʴʪʫʨ, ʘʣʝ 

ʚʦʜʥʦʯʘʩ ʩʪʚʦʨʶʶʯʠ ʟʥʘʯʥʝ ʭʽʤʽʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʦʚʢʽʣʣʷ. ɿʘʚʜʷʢʠ 

ʽʥʪʝʥʩʠʚʥʠʤ ʪʝʭʥʦʣʦʛʽʷʤ ʟʘ ʢʦʨʦʪʢʠʡ ʯʘʩ ʙʫʣʦ ʜʦʩʷʛʥʫʪʦ ʨʝʢʦʨʜʥʠʭ ʚʨʦʞʘʾʚ, 

ʧʨʦʪʝ ʮʝ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʤʘʩʰʪʘʙʥʠʤ ʟʘʙʨʫʜʥʝʥʥʷʤ ˇʨʫʥʪʦʚʦʾ ʦʙʦʣʦʥʢʠ 

ɿʝʤʣʽ, ʧʦʚʝʨʭʥʝʚʠʭ ʽ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʘ ʪʘʢʦʞ ʘʛʨʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʷʢʘ ʩʢʣʘʜʘʣʘ 

ʟʘʛʨʦʟʫ ʜʣʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ [152]. 

ʋ 1920ï1930-ʭ ʨʦʢʘʭ ʩʪʘʣʦ ʦʯʝʚʠʜʥʠʤ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʰʫʢʘʪʠ 

ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʰʣʷʭʠ ʭʽʤʽʟʘʮʽʾ ʟʝʤʣʝʨʦʙʩʪʚʘ. ʎʝ ʩʧʨʠʯʠʥʠʣʦ ʧʦʷʚʫ ʥʦʚʠʭ 

ʢʦʥʮʝʧʮʽʡ, ʷʢʽ ʧʝʨʝʜʙʘʯʘʣʠ ʧʦʚʥʝ ʘʙʦ ʯʘʩʪʢʦʚʝ ʚʽʜʤʦʚʣʝʥʥʷ ʚʽʜ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ, ʱʦ ʟʘʧʦʯʘʪʢʫʚʘʣʦ ʨʦʟʚʠʪʦʢ ʙʽʦʜʠʥʘʤʽʯʥʦʛʦ ʪʘ ʦʨʛʘʥʽʯʥʦʛʦ 

ʟʝʤʣʝʨʦʙʩʪʚʘ. 

ʅʘ ʧʨʘʢʪʠʮʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ ʥʘʡʯʘʩʪʽʰʝ ʦʭʦʧʣʶʻ 

ʣʠʰʝ ʛʥʽʡ, ʩʝʯʫ, ʩʦʣʦʤʫ, ʜʝʨʝʚʥʘ ʟʦʣʘ, ʟʝʣʝʥʽ ʜʦʙʨʠʚʘ ʪʘ ʢʦʤʧʦʩʪ, ʧʝʨʝʧʨʽʣʠʡ 

ʛʥʽʡ. ʇʨʦʪʝ ʜʣʷ ʧʦʚʥʦʮʽʥʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ˇʨʫʥʪʫ ʡ ʨʦʩʣʠʥ ʫʩʽʤ ʩʧʝʢʪʨʦʤ 

ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʮʽ ʤʘʪʝʨʽʘʣʠ ʥʝʦʙʭʽʜʥʽ ʫ ʟʥʘʯʥʠʭ ʢʽʣʴʢʦʩʪʷʭ ʽ ʧʦʪʨʝʙʫʶʪʴ 

ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ, ʟʥʝʟʘʨʘʞʝʥʥʷ ʯʠ ʬʝʨʤʝʥʪʘʮʽʾ. ʊʨʘʜʠʮʽʡʥʦ ʦʩʥʦʚʥʘ 

ʫʚʘʛʘ ʧʨʠʜʽʣʷʣʘʩʷ ʢʦʨʝʥʝʚʦʤʫ ʞʠʚʣʝʥʥʶ, ʷʢʝ ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʧʽʜʚʠʱʝʥʥʷ 

ʧʦʪʝʥʮʽʡʥʦʾ ʚʨʦʞʘʡʥʦʩʪʽ ˇʨʫʥʪʫ. ʃʠʩʪʢʦʚʝ ʞʠʚʣʝʥʥʷ ʟʘʣʠʰʘʣʦʩʷ ʧʦʟʘ 

ʫʚʘʛʦʶ, ʘ ʧʨʦʮʝʩʠ ʘʩʠʤʽʣʷʮʽʾ ʉʆ2 ʟ ʟʝʣʝʥʠʤ ʣʠʩʪʷʤ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ [153]. 

ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ ʻ ʨʝʛʫʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʘʢʪʠʚʥʦʾ 

ʪʘ ʧʘʩʠʚʥʦʾ ʩʦʨʙʮʽʾ ʝʣʝʤʝʥʪʽʚ. ɸʢʪʠʚʥʘ ʩʦʨʙʮʽʷ ʧʝʨʝʜʙʘʯʘʻ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ 

ʨʦʩʣʠʥʦʶ ʥʘ ʟʘʩʚʦʻʥʥʷ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ 
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ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʦʩʪʫ, ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʪʘ ʟʘʛʘʣʴʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʊʘʢʠʡ 

ʧʨʦʮʝʩ ʥʘʡʯʘʩʪʽʰʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʟʘʩʦʣʝʥʠʭ ʽ ʢʠʩʣʠʭ ˇʨʫʥʪʘʭ, ʟʘ 

ʧʦʨʫʰʝʥʥʷ ʙʘʣʘʥʩʫ ʚʥʝʩʝʥʥʷ NPK, ʧʨʠ ʚʠʩʦʢʽʡ ʟʘʙʫʨôʷʥʝʥʦʩʪʽ ʪʘ ʥʝʩʪʘʯʽ 

ʚʦʣʦʛʠ. ʊʦʤʫ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʠʩʪʝʤʠ ʟʝʤʣʝʨʦʙʩʪʚʘ ʥʝʦʙʭʽʜʥʦ ʫʥʠʢʘʪʠ ʮʠʭ 

ʥʝʛʘʪʠʚʥʠʭ ʯʠʥʥʠʢʽʚ ʽ ʩʪʚʦʨʶʚʘʪʠ ʫʤʦʚʠ ʜʣʷ ʧʝʨʝʚʘʞʘʥʥʷ ʧʘʩʠʚʥʦʾ ʩʦʨʙʮʽʾ, 

ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʝ ʚʦʜʥʝ ʪʘ ʤʽʥʝʨʘʣʴʥʝ ʞʠʚʣʝʥʥʷ ʙʝʟ ʟʥʘʯʥʠʭ ʚʠʪʨʘʪ 

ʙʽʦʣʦʛʽʯʥʦʾ ʝʥʝʨʛʽʾ [154]. 

ʊʝʦʨʝʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ ʧʘʩʠʚʥʦʾ ʩʦʨʙʮʽʾ ʨʝʘʣʽʟʫʶʪʴʩʷ ʥʘ ʧʨʘʢʪʠʮʽ ʣʠʰʝ 

ʟʘ ʫʤʦʚ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ʜʣʷ ʨʦʩʣʠʥ, ʚʥʝʩʝʥʥʷ ʟʙʘʣʘʥʩʦʚʘʥʠʭ 

ʥʦʨʤ ʦʨʛʘʥʦ-ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ. ʆʩʪʘʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝ ʪʽʣʴʢʠ 

ʪʨʘʜʠʮʽʡʥʠʤ ʛʥʦʻʤ, ʘ ʡ ʧʦʙʽʯʥʦʶ ʧʨʦʜʫʢʮʽʻʶ ʨʦʩʣʠʥʥʠʮʪʚʘ, ʩʠʜʝʨʘʣʴʥʠʤʠ 

ʢʫʣʴʪʫʨʘʤʠ ʪʘ ʜʦʙʨʠʚʘʤʠ, ʚʠʛʦʪʦʚʣʝʥʠʤʠ ʥʘ ʦʩʥʦʚʽ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ [155, 

156]. 

ʉʫʯʘʩʥʽ ʪʨʫʜʥʦʱʽ ʽʟ ʟʘʢʫʧʽʚʣʝʶ ʪʘ ʧʦʩʪʘʯʘʥʥʷʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ 

ʨʦʙʣʷʪʴ ʧʨʦʙʣʝʤʫ ʧʦʰʫʢʫ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʨʽʰʝʥʴ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦʶ. 

ʊʦʤʫ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ ʤʘʻ ʤʘʪʠ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ, ʷʢʠʡ ʚʢʣʶʯʘʻ 

ʦʙʦʚôʷʟʢʦʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ ʫ ʩʽʚʦʟʤʽʥʽ. ʎʝ ʜʦʟʚʦʣʷʻ 

ʟʤʝʥʰʠʪʠ ʧʦʪʨʝʙʫ ʚ ʘʟʦʪʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚʘʭ ʥʘ 20ï30 %. ɺʘʞʣʠʚʠʤ ʻ 

ʪʘʢʦʞ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʫʤʽʥʦʚʠʭ ʜʦʙʨʠʚ, ʧʨʠʨʦʜʥʠʭ ʩʪʠʤʫʣʷʪʦʨʽʚ 

ʨʦʩʪʫ ʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʩʪʚʦʨʝʥʠʭ ʥʘ ʦʩʥʦʚʽ ʩʠʤʙʽʦʪʠʯʥʦʾ 

ʤʽʢʨʦʬʣʦʨʠ. 

ɻʫʤʘʪʥʽ (ʛʫʤʽʥʦʚʽ) ʜʦʙʨʠʚʘ ʜʦʩʠʪʴ ʰʚʠʜʢʦ ʟʘʡʥʷʣʠ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʚ 

ʩʫʯʘʩʥʠʭ ʘʛʨʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ. ɼʣʷ ʾʭ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʧʨʠʨʦʜʥʽ ʨʝʩʫʨʩʠ, ʪʘʢʽ ʷʢ ʪʦʨʬ ʽ ʩʘʧʨʦʧʝʣʴ. ɺʤʽʩʪ ʛʫʤʫʩʫ ʚ ʦʨʥʦʤʫ ʰʘʨʽ ʥʝ ʻ 

ʩʪʘʙʽʣʴʥʠʤ ʽ ʟʘ ʫʤʦʚ ʽʥʪʝʥʩʠʚʥʦʛʦ ʭʽʤʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʰʚʠʜʢʦ 

ʟʤʝʥʰʫʻʪʴʩʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʫʤʘʪʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʜʦʟʚʦʣʷʻ ʢʦʤʧʝʥʩʫʚʘʪʠ 

ʜʝʬʽʮʠʪ ʛʫʤʫʩʫ, ʘʜʞʝ ʛʫʤʽʥʦʚʽ ʨʝʯʦʚʠʥʠ ʩʪʘʥʦʚʣʷʪʴ ʡʦʛʦ ʦʩʥʦʚʥʫ ʩʢʣʘʜʦʚʫ 

[157, 158]. 

ɻʫʤʽʥʦʚʽ ʨʝʯʦʚʠʥʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʩʣʠʥʠ ʷʢ ʙʝʟʧʦʩʝʨʝʜʥʴʦ, ʪʘʢ ʽ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ. ɰʭʥʷ ʜʽʷ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʧʦʢʨʘʱʝʥʥʽ ʚʦʜʥʦ-ʬʽʟʠʯʥʠʭ 
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ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʫ, ʩʪʠʤʫʣʶʚʘʥʥʽ ʨʦʟʚʠʪʢʫ ʤʽʢʨʦʬʣʦʨʠ, ʨʝʛʫʣʶʚʘʥʥʽ 

ʤʽʛʨʘʮʽʾ ʧʦʞʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʘ ʥʘʡʚʘʞʣʠʚʽʰʝ ï ʫ ʟʜʘʪʥʦʩʪʽ ʟʚôʷʟʫʚʘʪʠ 

ʪʦʢʩʠʯʥʽ ʩʧʦʣʫʢʠ, ʟʦʢʨʝʤʘ ʧʝʩʪʠʮʠʜʠ ʪʘ ʚʘʞʢʽ ʤʝʪʘʣʠ. ɺʦʥʠ ʢʦʤʧʣʝʢʩʥʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʮʝʩʠ ʨʦʩʪʫ, ʚʠʢʦʥʫʶʯʠ ʨʝʛʫʣʷʪʦʨʥʫ ʬʫʥʢʮʽʶ ʧʨʦʪʷʛʦʤ 

ʫʩʴʦʛʦ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ. ʄʦʣʝʢʫʣʠ ʛʫʤʽʥʦʚʠʭ ʢʠʩʣʦʪ ʤʘʶʪʴ ʩʪʨʫʢʪʫʨʥʽ 

ʬʨʘʛʤʝʥʪʠ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʧʝʚʥʠʭ ʝʪʘʧʘʭ ʨʦʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ ï ʚʽʜ 

ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʟʙʦʨʫ ʚʨʦʞʘʶ [159, 160]. 

ʆʢʨʽʤ ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʧʦʣʫʢ, ʫ ʨʦʩʣʠʥʠ ʥʘʜʭʦʜʠʪʴ ʧʝʚʥʘ ʢʽʣʴʢʽʩʪʴ 

ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ, ʘʤʽʥʦʢʠʩʣʦʪ ʪʘ ʚʽʪʘʤʽʥʽʚ. ʉʘʤʝ ʪʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʫʤʘʪʽʚ 

ʩʧʨʠʷʻ ʘʢʪʠʚʽʟʘʮʽʾ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʢʣʽʪʠʥ ʪʘ ʫʪʚʦʨʝʥʥʶ ʥʠʤʠ 

ʩʪʠʤʫʣʶʶʯʠʭ ʨʝʯʦʚʠʥ. ʅʘʡʙʽʣʴʰ ʯʫʪʣʠʚʦʶ ʜʦ ʜʽʾ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʻ 

ʢʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ: ʚʦʥʠ ʧʽʜʚʠʱʫʶʪʴ ʧʨʦʥʠʢʥʽʩʪʴ ʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥ ʢʦʨʝʥʷ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʽʰʝ ʟʘʩʚʦʻʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽʟ ˇʨʫʥʪʦʚʦʛʦ 

ʨʦʟʯʠʥʫ.  

ɻʫʤʽʥʦʚʽ ʜʦʙʨʠʚʘ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʦʨʛʘʥʽʯʥʠʭ ʚʠʢʦʥʫʶʯʠ ʢʦʤʧʣʝʢʩʥʫ 

ʬʫʥʢʮʽʶ: ʚʦʥʠ ʥʝ ʣʠʰʝ ʩʧʨʠʷʶʪʴ ʚʽʜʥʦʚʣʝʥʥʶ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ, ʘʣʝ ʡ 

ʧʽʜʚʠʱʫʶʪʴ ʩʪʽʡʢʽʩʪʴ ʜʦ ʩʪʨʝʩʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʧʨʦʤʠʩʣʦʚʫ ʮʽʥʥʽʩʪʴ ʽ ʝʢʦʣʦʛʽʯʥʫ ʙʝʟʧʝʯʥʽʩʪʴ ʧʨʦʜʫʢʮʽʾ. ɽʢʦʥʦʤʽʯʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʷʩʥʶʻʪʴʩʷ ʰʠʨʦʢʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʽʜʞʠʚʣʝʥʥʷ ʜʦ ʚʥʝʩʝʥʥʷ ʯʝʨʝʟ ʩʠʩʪʝʤʠ ʢʨʘʧʝʣʴʥʦʛʦ ʟʨʦʰʝʥʥʷ 

ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. 

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʜʝʜʘʣʽ ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʶʪʴ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʾ, ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʦʚʽʪʥʽʭ ʧʨʝʧʘʨʘʪʽʚ, ʱʦ 

ʧʨʘʮʶʶʪʴ ʥʘ ʨʽʚʥʽ ʢʣʽʪʠʥ. ʉʢʣʘʜ ʟʘʟʚʠʯʘʡ ʤʽʩʪʠʪʴ ʘʢʪʠʚʥʽ ʘʤʽʥʦʢʠʩʣʦʪʠ, ʷʢʽ 

ʩʪʠʤʫʣʶʶʪʴ ʦʩʥʦʚʥʽ ʬʽʟʽʦʣʦʛʦ-ʙʽʦʭʽʤʽʯʥʽ ʧʨʦʮʝʩʠ, ʘ ʪʘʢʦʞ ʟʥʠʞʫʶʪʴ 

ʥʘʜʭʦʜʞʝʥʥʷ ʚ ʨʦʩʣʠʥʠ ʰʢʽʜʣʠʚʠʭ ʝʣʝʤʝʥʪʽʚ (ʤʝʪʘʣʽʚ, ʥʽʪʨʘʪʽʚ, 

ʨʘʜʽʦʥʫʢʣʽʜʽʚ), ʷʢʽ ʻ ʚʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ. ɿʘ 

ʩʧʦʩʦʙʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʦʥʠ  ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʦʟʘʢʦʨʝʥʝʚʦ, ʘʣʝ ʜʽʶʪʴ 

ʰʚʠʜʰʝ ʟʘʚʜʷʢʠ ʤʝʥʰʦʤʫ ʨʦʟʤʽʨʫ ʤʦʣʝʢʫʣʠ ʘʤʽʥʦʢʠʩʣʦʪʠ, ʷʢʘ ʣʝʛʢʦ 

ʧʨʦʥʠʢʘʻ ʢʨʽʟʴ ʣʠʩʪʢʦʚʫ ʧʦʚʝʨʭʥʶ. ʊʘʢʽ ʧʨʝʧʘʨʘʪʠ ʘʢʪʠʚʽʟʫʶʪʴ ʢʦʨʝʥʝʚʫ 
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ʩʠʩʪʝʤʫ, ʱʦ ʧʦʢʨʘʱʫʻ ʧʨʦʮʝʩʠ ʦʙʤʽʥʫ ʪʘ ʩʠʥʪʝʟʫ ʤʝʪʘʙʦʣʽʟʤʫ, ʦʩʦʙʣʠʚʦ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʙʽʣʢʦʚʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ [161]. 

ɸʤʽʥʦʢʠʩʣʦʪʠ ʫ ʧʝʨʽʦʜʠ ʩʪʨʝʩʫ ʪʘ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʫ ʩʣʫʛʫʶʪʴ 

ʬʫʥʢʮʽʻʶ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʡ ʨʦʟʚʠʪʢʫ ʢʣʽʪʠʥ. ʆʩʢʽʣʴʢʠ ʾʭ ʩʠʥʪʝʟ ʫ ʨʦʩʣʠʥʽ 

ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʚʠʪʨʘʪ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʮʽ ʚʠʪʨʘʪʠ ʪʘ ʩʧʨʷʤʫʚʘʪʠ ʝʥʝʨʛʽʶ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʛʦ ʫʨʦʞʘʶ [162, 163]. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʩʪʠʤʫʣʶ ̒ʨʦʟʚʠʪʦʢ ʢʦʨʠʩʥʦʾ 

ʤʽʢʨʦʬʣʦʨʠ ʪʘ ʩʧʨʠʷʶʪʴ ʧʽʜʚʠʱʝʥʥʶ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ. ʊʘʢʽ ʟʘʩʦʙʠ 

ʥʘʣʝʞʘʪʴ ʜʦ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ ʜʦʙʨʠʚ ʢʦʤʧʣʝʢʩʥʦʾ ʜʽʾ: ʚʦʥʠ ʟʜʘʪʥʽ 

ʬʽʢʩʫʚʘʪʠ ʘʪʤʦʩʬʝʨʥʠʡ ʘʟʦʪ, ʪʨʘʥʩʬʦʨʤʫʚʘʪʠ ˇʨʫʥʪʦʚʽ ʬʦʩʬʘʪʠ, ʩʠʥʪʝʟʫʚʘʪʠ 

ʘʤʽʥʦʢʠʩʣʦʪʠ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʨʦʩʣʠʥ ʧʦʞʠʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʮʽ ʧʨʝʧʘʨʘʪʠ 

ʪʘʢʦʞ ʚʠʢʦʥʫʶʪʴ ʟʘʭʠʩʥʫ ʬʫʥʢʮʽʶ, ʩʪʨʠʤʫʶʯʠ ʨʦʟʚʠʪʦʢ ʬʽʪʦʧʘʪʦʛʝʥʽʚ [164, 

165]. 

ʂʨʠʪʠʯʥʝ ʩʢʦʨʦʯʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ 

ʙʘʛʘʪʴʦʭ ˇʨʫʥʪʘʭ (ʥʝʪʠʧʦʚʽ ʙʘʢʪʝʨʽʾ, ʷʢʽ ʢʦʣʦʥʽʟʫʶʪʴ ʢʦʨʝʥʝʚʫ ʩʠʩʪʝʤʫ ʪʘ 

ʢʦʥʢʫʨʫʶʪʴ ʽʟ ʢʦʨʠʩʥʦʶ ʤʽʢʨʦʬʣʦʨʦʶ ʟʘ ʧʦʞʠʚʥʽ ʝʣʝʤʝʥʪʠ. ʋ ʨʝʟʫʣʴʪʘʪʽ 

ʥʘʚʽʪʴ ʟʘ ʜʦʩʪʘʪʥʴʦʛʦ ʨʽʚʥʷ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥʠ ʥʝ ʟʜʘʪʥʽ ʨʝʘʣʽʟʫʚʘʪʠ ʩʚʽʡ 

ʧʨʦʜʫʢʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ. ʉʘʤʝ ʪʦʤʫ ʚʘʞʣʠʚʠʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʫʞʝ ʥʘ ʝʪʘʧʽ ʧʝʨʝʜʧʦʩʽʚʥʦʾ ʦʙʨʦʙʢʠ ʥʘʩʽʥʥʷ, 

ʱʦʙ ʟʘʧʦʙʽʛʪʠ ʨʦʟʚʠʪʢʫ ʧʘʪʦʛʝʥʥʦʾ ʤʽʢʨʦʬʣʦʨʠ. 

ʄʽʢʨʦʦʨʛʘʥʽʟʤʠ ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ˇʨʫʥʪʦʫʪʚʦʨʝʥʥʽ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʨʦʟʢʣʘʜ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ ʪʘ ʩʠʥʪʝʟʫʶʯʠ ʩʢʣʘʜʥʽ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʽ ʩʧʦʣʫʢʠ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʩʪʚʦʨʶʶʪʴʩʷ ʫʤʦʚʠ ʜʣʷ ʛʘʨʤʦʥʽʡʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʙʝʟ ʚʽʜʭʠʣʝʥʴ ʯʠ ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ. 

ɸʣʴʪʝʨʥʘʪʠʚʥʽ ʧʽʜʭʦʜʠ ʜʦ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ ʽʩʥʫʶʪʴ ʟʘʚʞʜʠ, ʧʨʦʪʝ 

ʚʘʞʣʠʚʦ ʾʭ ʧʨʘʚʠʣʴʥʦ ʩʧʣʘʥʫʚʘʪʠ ʪʘ ʯʽʪʢʦ ʚʠʟʥʘʯʠʪʠ ʦʯʽʢʫʚʘʥʠʡ ʨʝʟʫʣʴʪʘʪ. 

ɾʦʜʝʥ ʦʢʨʝʤʠʡ ʤʝʪʦʜ ʥʝ ʟʜʘʪʥʠʡ ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʚʥʦʮʽʥʥʝ ʞʠʚʣʝʥʥʷ ʢʫʣʴʪʫʨ, 

ʦʜʥʘʢ ʢʦʤʧʣʝʢʩʥʝ ʧʦʻʜʥʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ, ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʪʘ 

ʽʥʰʠʭ ʧʨʠʨʦʜʥʠʭ ʨʝʯʦʚʠʥ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʚʠʩʦʢʽ ʚʨʦʞʘʾ, ʟʥʘʯʥʦ 
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ʟʤʝʥʰʠʚʰʠ ʘʙʦ ʥʘʚʽʪʴ ʧʦʚʥʽʩʪʶ ʚʠʢʣʶʯʠʚʰʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʽʤʽʯʥʠʭ ʟʘʩʦʙʽʚ 

[166, 167]. 

ʈʦʜʶʯʽʩʪʴ ˇʨʫʥʪʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʡʦʛʦ ʟʜʘʪʥʽʩʪʶ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʨʦʩʣʠʥʠ 

ʥʝʦʙʭʽʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ï ʚʦʜʦʶ, ʧʦʞʠʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. ʗʢʽʩʪʴ ˇʨʫʥʪʫ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʤʧʣʝʢʩʫ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʧʨʦʪʝ ʛʦʣʦʚʥʠʤ ʯʠʥʥʠʢʦʤ ʻ ʚʤʽʩʪ ʽ 

ʟʘʧʘʩʠ ʛʫʤʫʩʫ. ɺ ʩʫʯʘʩʥʦʤʫ ʟʝʤʣʝʨʦʙʩʪʚʽ ʯʝʨʝʟ ʩʢʦʨʦʯʝʥʥʷ ʚʥʝʩʝʥʥʷ 

ʦʨʛʘʥʽʯʥʠʭ ʽ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʛʫʤʫʩʫ ʪʘ 

ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ [168]. 

ɼʦʙʨʠʚʘʤ ʪʨʘʜʠʮʽʡʥʦ ʥʘʣʝʞʠʪʴ ʧʨʦʚʽʜʥʘ ʨʦʣʴ. ɺʦʥʠ ʚʠʟʥʘʯʘʶʪʴ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʢʦʣʦʦʙʽʛʫ ʨʝʯʦʚʠʥ ʪʘ ʝʥʝʨʛʽʾ ʚ ˇʨʫʥʪʽ, ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʘʛʨʦʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʟʝʤʝʣʴ ʽ ʷʢʽʩʪʴ ʦʪʨʠʤʘʥʦʾ ʧʨʦʜʫʢʮʽʾ. ɼʦʙʨʠʚʘ ʨʘʟʦʤ ʽʟ 

ʤʝʣʽʦʨʘʥʪʘʤʠ ʚʠʩʪʫʧʘʶʪʴ ʥʘʡʙʽʣʴʰ ʜʽʻʚʠʤʠ ʟʘʩʦʙʘʤʠ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʜʶʯʦʩʪʽ 

ʦʨʥʠʭ ˇʨʫʥʪʽʚ, ʬʦʨʤʫʶʯʠ ʾʭʥʽ ʘʛʨʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘ ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʘʛʨʦʝʢʦʩʠʩʪʝʤ ʫ ʧʨʦʮʝʩʽ ʚʠʢʦʨʠʩʪʘʥʥʷ [169].  

ʂʣʶʯʦʚʠʤ ʯʠʥʥʠʢʦʤ ʨʝʛʫʣʶʚʘʥʥʷ ʢʦʣʦʦʙʽʛʫ ʨʝʯʦʚʠʥ ʫ ʟʝʤʣʝʨʦʙʩʪʚʽ 

ʚʠʩʪʫʧʘʻ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʙʨʠʚ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ 

ʚʨʘʭʫʚʘʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ [170, 171]. 

ʅʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʧʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʠʭ ʫʨʦʞʘʾʚ ʥʝʦʙʭʽʜʥʦ ʚʥʦʩʠʪʠ ʚ ˇʨʫʥʪ ʦʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ 

ʞʠʚʣʝʥʥʷ ʫ ʢʽʣʴʢʦʩʪʽ, ʱʦ ʧʝʨʝʚʠʱʫʻ ʾʭ ʬʘʢʪʠʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʩʣʠʥʘʤʠ 

ʧʽʜ ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ. ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ ʬʦʩʬʦʨʫ, ʚʥʝʩʝʥʦʛʦ ʟ 

ʜʦʙʨʠʚʘʤʠ, ʧʝʨʝʭʦʜʠʪʴ ʫ ʥʝʨʦʟʯʠʥʥʽ ʬʦʨʤʠ, ʽ ʨʦʩʣʠʥʠ ʟʘʩʚʦʶʶʪʴ ʽʟ 

ʩʫʧʝʨʬʦʩʬʘʪʫ ʣʠʰʝ ʙʣʠʟʴʢʦ ʯʚʝʨʪʽ ʮʴʦʛʦ ʝʣʝʤʝʥʪʘ ʧʨʦʪʷʛʦʤ ʨʦʢʫ. ʂʘʣʽʡʥʽ 

ʜʦʙʨʠʚʘ ʪʘʢʦʞ ʤʦʞʫʪʴ ʟʘʢʨʽʧʣʶʚʘʪʠʩʷ ʫ ˇʨʫʥʪʽ ʥʘʩʪʽʣʴʢʠ ʤʽʮʥʦ, ʱʦ ʩʪʘʶʪʴ 

ʥʝʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʨʦʩʣʠʥ. ʑʦʜʦ ʘʟʦʪʫ, ʡʦʛʦ ʧʦʚʝʨʥʝʥʥʷ ʫ ˇʨʫʥʪ ʯʘʩʪʦ ʻ 

ʤʝʥʰʠʤ, ʥʽʞ ʚʠʥʝʩʝʥʥʷ ʟ ʫʨʦʞʘʻʤ, ʭʦʯʘ ʧʝʚʥʘ ʯʘʩʪʠʥʘ ʥʘʜʭʦʜʠʪʴ ʽʟ 

ʘʪʤʦʩʬʝʨʥʠʤʠ ʦʧʘʜʘʤʠ ʪʘ ʟʘʚʜʷʢʠ ʬʽʢʩʘʮʽʾ ʙʫʣʴʙʦʯʢʦʚʠʤʠ ʙʘʢʪʝʨʽʷʤʠ 

ʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ ʽ ʚʽʣʴʥʦʽʩʥʫʶʯʠʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ [172, 173]. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʷʢʱʦ ʚʪʨʘʪʠ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʥʝ ʢʦʤʧʝʥʩʫʶʪʴʩʷ ʚʥʝʩʝʥʥʷʤ ʜʦʙʨʠʚ 
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ʯʠ ʽʥʰʠʤʠ ʜʞʝʨʝʣʘʤʠ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʝ ʚʠʩʥʘʞʝʥʥʷ ˇʨʫʥʪʫ ʪʘ 

ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ [174, 175]. 

ʋ ʟʘʭʦʜʘʭ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʙʝʟʜʝʬʽʮʠʪʥʦʛʦ 

ʙʘʣʘʥʩʫ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʚ ʟʝʤʣʝʨʦʙʩʪʚʽ, ʢʣʶʯʦʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʙʨʠʚ ʜʣʷ ʢʫʣʴʪʫʨ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʨʛʘʥʦ-ʤʽʥʝʨʘʣʴʥʠʭ ʩʠʩʪʝʤ 

ʫʜʦʙʨʝʥʥʷ ʥʘʩʘʤʧʝʨʝʜ ʧʦʢʨʘʱʫʻ ʧʦʞʠʚʥʠʡ ʨʝʞʠʤ ˇʨʫʥʪʽʚ, ʟʙʽʣʴʰʫʻ 

ʢʽʣʴʢʽʩʪʴ ʨʫʭʦʤʠʭ ʬʦʨʤ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ, ʧʽʜʚʠʱʫʻ ʾʭʥʽ ʟʘʛʘʣʴʥʽ ʟʘʧʘʩʠ ʪʘ 

ʟʫʤʦʚʣʶʻ ʟʤʽʥʠ ʫ ʬʨʘʢʮʽʡʥʦʤʫ ʩʢʣʘʜʽ [176, 177]. 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʽʩʮʝʚʠʭ ʜʦʙʨʠʚ, ʧʝʨʝʚʘʞʥʦ ʦʨʛʘʥʽʯʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ, ʫ ˇʨʫʥʪ ʧʦʚʝʨʪʘʻʪʴʩʷ ʣʠʰʝ ʯʘʩʪʠʥʘ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ 

ʨʦʩʣʠʥʠ ʚʞʝ ʚʠʪʨʘʪʠʣʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ. ʎʝ ʚʽʜʰʢʦʜʫʚʘʥʥʷ ʻ 

ʥʝʧʦʚʥʠʤ, ʘʜʞʝ ʟ ʛʥʦʻʤ ʥʝ ʧʦʚʝʨʪʘʶʪʴʩʷ ʪʽ ʝʣʝʤʝʥʪʠ ʞʠʚʣʝʥʥʷ, ʱʦ ʻ ʫ ʩʢʣʘʜ ̔

ʧʨʦʜʦʚʦʣʴʯʦʾ ʧʨʦʜʫʢʮʽʾ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʟʥʘʯʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘʜʟʚʠʯʘʡʥʦ 

ʚʠʩʦʢʠʤ. ʆʩʦʙʣʠʚʦ ʟʘ ʜʝʬʽʮʠʪʫ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ ʛʥʦʶ 

ʪʘ ʽʥʰʠʭ ʦʨʛʘʥʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʦʚʠʥʥʽ ʩʠʩʪʝʤʘʪʠʯʥʦ ʧʦʚʝʨʪʘʪʠʩʷ ʫ ˇʨʫʥʪ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʻ ʙʘʟʦʚʠʤ ʧʨʠʥʮʠʧʦʤ ʢʫʣʴʪʫʨʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ, ʷʢʦʛʦ ʩʣʽʜ 

ʧʦʪʨʽʙʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʯʠ 

ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʛʦʩʧʦʜʘʨʩʪʚʘ [178]. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʜʝʬʽʮʠʪʥʦʛʦ ʙʘʣʘʥʩʫ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʫ 

ʟʝʤʣʝʨʦʙʩʪʚʽ ʚʘʞʣʠʚʠʤ ʻ ʨʘʮʽʦʥʘʣʴʥʝ ʧʦʻʜʥʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʪʘ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʚʥʝʩʝʥʥʷ ʛʥʦʶ ʪʘ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʫ 

ʨʽʚʥʦʟʥʘʯʥʠʭ ʜʦʟʘʭ ʟʘʙʝʟʧʝʯʫʻ ʧʦʜʽʙʥʠʡ ʚʧʣʠʚ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ, ʧʨʦʪʝ ʾʭʥʻ 

ʢʦʤʙʽʥʦʚʘʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʽʚʦʟʤʽʥʽ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʟʘʩʚʦʻʥʥʷ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʨʦʩʣʠʥʘʤʠ. ʂʨʽʤ ʪʦʛʦ, ʨʝʛʫʣʷʨʥʝ ʚʥʝʩʝʥʥʷ 

ʛʥʦʶ ʩʧʨʠʷʻ ʧʽʜʪʨʠʤʘʥʥʶ ʩʪʘʙʽʣʴʥʦʛʦ ʨʽʚʥʷ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʫ ˇʨʫʥʪʽ ʪʘ 

ʧʨʠʩʢʦʨʶʻ ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʨʫʰʝʥʦʛʦ ʙʘʣʘʥʩʫ ʧʦʞʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʙʫʣʠ 

ʚʠʥʝʩʝʥʽ ʟ ʫʨʦʞʘʻʤ [179]. 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʪʘ ʨʽʚʝʥʴ ʢʫʣʴʪʫʨʠ ʟʝʤʣʝʨʦʙʩʪʚʘ ʚʠʟʥʘʯʘʶʪʴʩʷ ʙʘʣʘʥʩʦʤ 

ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʥʘ ʨʽʚʥʽ ʦʢʨʝʤʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʟʘ ʨʽʟʥʦʛʦ 
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ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʟʥʘʭʦʜʞʝʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ  ʧʦʢʘʟʫʶʪʴ, ʱʦ ʙʘʣʘʥʩ ʧʦʞʠʚʥʠʭ 

ʨʝʯʦʚʠʥ ʟ ʚʨʦʞʘʡʥʽʩʪʶ ʟʘʙʝʟʧʝʯʫʻ ʢʦʥʪʨʦʣʴ ʥʘ ʟʨʦʩʪʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ ʰʣʷʭʦʤ ʢʦʤʧʣʝʢʩʥʠʭ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ  ̔ʪʘʢʠʡ 

ʧʽʜʭʽʜ ʻ ʩʪʘʙʽʣʴʥʠʡ [180].  

ʋ ʧʝʨʽʦʜ ʩʪʘʥʦʚʣʝʥʥʷ ʥʝʟʘʣʝʞʥʦʩʪʽ ʋʢʨʘʾʥʠ ʙʫʣʦ ʟʛʦʨʥʫʪʦ ʧʨʦʛʨʘʤʠ, 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʨʦʩʪʘʥʥʷ ʨʦʜʶʯʦʩʪʽ ʦʨʥʦʛʦ ʰʘʨʫ, ʘ ʩʘʤʝ ʣʽʩʦʚʫ, ʛʽʜʨʦʪʝʭʥʽʯʥʫ 

ʪʘ ʭʽʤʽʯʥʫ ʤʝʣʽʦʨʘʮʽʶ. ɼʠʩʧʘʨʠʪʝʪ ʮʽʥ ʤʽʞ ʧʨʦʤʠʩʣʦʚʦʶ ʪʘ ʘʛʨʘʨʥʦʶ 

ʧʨʦʜʫʢʮʽʻʶ ʩʧʨʠʯʠʥʠʚ ʩʢʦʨʦʯʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʘ 

ʟʤʝʥʰʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʧʦʛʦʣʽʚôʷ ʭʫʜʦʙʠ ʧʨʠʟʚʝʣʦ ʜʦ ʨʽʟʢʦʛʦ ʧʘʜʽʥʥʷ 

ʚʥʝʩʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ. ʎʝ ʩʪʘʣʦ ʯʠʥʥʠʢʦʤ ʘʢʪʠʚʽʟʘʮʽʾ ʜʝʛʨʘʜʘʮʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ ʫ ˇʨʫʥʪʘʭ, ʚʠʩʥʘʞʝʥʥʷ ʾʭʥʴʦʛʦ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʘ ʫʪʚʦʨʝʥʥʷ 

ʚʽʜôʻʤʥʦʛʦ ʙʘʣʘʥʩʫ ʛʫʤʫʩʫ ʡ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ. 

ʆʪʞʝ, ʢʦʥʪʨʦʣʴ, ʥʘʫʢʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʜʶʯʦʩʪʽ 

ˇʨʫʥʪʽʚ, ʷʢʽ ʻ ʙʝʟʮʽʥʥʠʤ ʽ ʚʦʜʥʦʯʘʩ ʦʙʤʝʞʝʥʠʤ ʨʝʩʫʨʩʦʤ, ʧʦʚʠʥʥʽ 

ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʦʜʠʥ ʽʟ ʢʣʶʯʦʚʠʭ ʧʨʽʦʨʠʪʝʪʽʚ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ [181]. 
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ʈʆɿɼɯʃ 2 

ʋʄʆɺʀ, ʄɸʊɽʈɯɸʃʀ ʊɸ ʄɽʊʆɼʀʂɸ ʇʈʆɺɽɼɽʅʅʗ ɼʆʉʃɯɼɾɽʅʔ 

 

2.1 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʝʨʠʪʦʨʽʾ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ˇʨʫʥʪʦʚʦ-

ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ 

ʃʽʩʦʩʪʝʧʦʚʘ ʟʦʥʘ ʋʢʨʘʾʥʠ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʚʽʜ ʂʘʨʧʘʪʩʴʢʠʭ ʛʽʨ ʜʦ ʩʭʽʜʥʠʭ 

ʢʦʨʜʦʥʽʚ ʜʝʨʞʘʚʠ, ʦʭʦʧʣʶʶʯʠ ʧʦʥʘʜ 14 ʤʣʥ ʛʝʢʪʘʨʽʚ, ʱʦ ʩʪʘʥʦʚʠʪʴ ʤʘʡʞʝ 

ʪʨʝʪʠʥʫ ʚʩʽʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ (33,6 %). ʎʝʡ ʨʝʛʽʦʥ ʚʠʨʽʟʥʷʻʪʴʩʷ 

ʩʢʣʘʜʥʦʶ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʦʶ ʢʦʤʙʽʥʘʮʽʻʶ ˇʨʫʥʪʦʚʠʭ ʽ ʧʦʛʦʜʥʠʭ ʫʤʦʚ, ʷʢʽ 

ʬʦʨʤʫʶʪʴ ʩʧʝʮʠʬʽʯʥʽ ʘʛʨʦʝʢʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ. ʉʘʤʝ ʮʷ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ 

ʚʠʟʥʘʯʘʻ ʩʪʨʫʢʪʫʨʫ ʪʘ ʥʘʩʠʯʝʥʽʩʪʴ ʩʽʚʦʟʤʽʥ, ʱʦ ʨʝʢʦʤʝʥʜʫʶʪʴʩʷ ʜʣʷ ʨʽʟʥʠʭ 

ʯʘʩʪʠʥ ʃʽʩʦʩʪʝʧʫ. ʇʨʠ ʨʦʟʨʦʙʣʝʥʥʽ ʩʠʩʪʝʤʠ ʩʽʚʦʟʤʽʥʠ ʢʣʶʯʦʚʠʤ ʯʠʥʥʠʢʦʤ 

ʚʠʩʪʫʧʘʻ ʨʽʚʝʥʴ ʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʫ: ʚʽʥ ʚʠʟʥʘʯʘʻ ʦʧʪʠʤʘʣʴʥʠʡ ʜʦʙʽʨ 

ʧʦʧʝʨʝʜʥʠʢʽʚ ʜʣʷ ʢʦʞʥʦʾ ʢʫʣʴʪʫʨʠ ʪʘ ʚʧʣʠʚʘʻ ʥʘ ʧʽʜʪʨʠʤʘʥʥʷ ʚʦʜʥʦʛʦ 

ʨʝʞʠʤʫ, ʱʦ ʻ ʚʠʨʽʰʘʣʴʥʠʤ ʜʣʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʚʨʦʞʘʡʥʦʩʪʽ. 

ʂʘʨʧʘʪʩʴʢʠʡ ʨʝʛʽʦʥ ʚʠʨʽʟʥʷʻʪʴʩʷ ʥʘʡʙʽʣʴʰʦʶ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ˇʨʫʥʪʦʚʦ 

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʩʝʨʝʜ ʧʨʠʨʦʜʥʠʭ ʟʦʥ. ʋ ʡʦʛʦ ʤʝʞʘʭ ʚʠʜʽʣʷʶʪʴ ʯʦʪʠʨʠ 

ʦʩʥʦʚʥʽ ʟʦʥʠ: ʇʦʣʽʩʩʷ (27 % ʧʣʦʱʽ), ʃʽʩʦʩʪʝʧ (37 %), ʇʝʨʝʜʢʘʨʧʘʪʪʷ (16 %) 

ʪʘ ʂʘʨʧʘʪʠ (20 %). ʂʣʽʤʘʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʞʥʦʾ ʟ ʥʠʭ ʽʩʪʦʪʥʦ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʩʢʣʘʜʥʠʤ ʨʝʣʴʻʬʦʤ ʪʝʨʠʪʦʨʽʾ ʪʘ ʟʥʘʯʥʠʤʠ 

ʧʣʦʱʘʤʠ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ. ʉʘʤʝ ʮʽ ʯʠʥʥʠʢʠ ʚʠʟʥʘʯʘʶʪʴ ʥʝʨʽʚʥʦʤʽʨʥʫ 

ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʪʝʧʣʦʤ ʽ ʚʦʣʦʛʦʶ. 

ɻʽʨʩʴʢʽ ʭʨʝʙʪʠ, ʷʢʽ ʧʨʦʩʪʷʛʘʶʪʴʩʷ ʟ ʧʽʚʥʽʯʥʦʛʦ ʟʘʭʦʜʫ ʥʘ ʩʭʽʜ, 

ʬʦʨʤʫʶʪʴ ʧʦʩʪʫʧʦʚʝ ʧʽʜʚʠʱʝʥʥʷ ʚʠʩʦʪʠ ʚʽʜʥʦʩʥʦ ʨʽʚʥʶ ʤʦʨʷ ð ʚʽʜ 200 ʤ ʜʦ 

ʧʦʥʘʜ 2000 ʤ. ɺʽʜʧʦʚʽʜʥʦ ʟʤʽʥʶʻʪʴʩʷ ʽ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ: 

ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʙʘʛʘʪʦʨʽʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʣʠʧʥʷ ʩʪʘʥʦʚʠʪʴ 14,6ï16,0 Áʉ ʫ 

ʛʽʨʩʴʢʽʡ ʟʦʥʽ, 16,0ï17,5 Áʉ ʫ ʧʝʨʝʜʛʽʨôʾ ʪʘ 17,5ï19,0 Áʉ ʫ ʥʠʟʠʥʥʠʭ ʨʘʡʦʥʘʭ. 

ʊʘʢʽ ʢʦʥʪʨʘʩʪʠ ʪʝʧʣʦʚʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʫʤʦʚʣʶʶʪʴ ʨʽʟʥʽ ʩʪʨʦʢʠ 

ʧʨʦʚʝʜʝʥʥʷ ʧʦʣʴʦʚʠʭ ʨʦʙʽʪ ʽ ʥʝʦʜʥʘʢʦʚʽ ʫʤʦʚʠ ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. ʅʘʧʨʠʢʣʘʜ, ʥʘʚʝʩʥʽ, ʢʦʣʠ ʫ ʚʠʩʦʢʦʛʽʨôʾ ʱʝ 
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ʟʙʝʨʽʛʘʻʪʴʩʷ ʩʥʽʛʦʚʠʡ ʧʦʢʨʠʚ, ʫ ʥʠʟʠʥʥʠʭ ʨʘʡʦʥʘʭ ʫʞʝ ʘʢʪʠʚʥʦ ʟʜʽʡʩʥʶʶʪʴ 

ʧʦʣʴʦʚʽ ʨʦʙʦʪʠ ʪʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʘʩʦʚʝ ʚʽʜʥʦʚʣʝʥʥʷ ʚʝʛʝʪʘʮʽʾ. 

ʇʨʠʨʦʜʥʦ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʨʝʛʽʦʥʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʧʨʠʷʪʣʠʚʠʤʠ 

ʫʤʦʚʘʤʠ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ. ɺʦʜʥʦʯʘʩ ʥʘʚʽʪʴ ʫ ʤʝʞʘʭ ʦʢʨʝʤʠʭ 

ʦʙʣʘʩʪʝʡ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚʽʜʤʽʥʥʦʩʪʽ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ 

ʟʫʤʦʚʣʶʶʪʴ ʽʩʪʦʪʥʽ ʢʦʣʠʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʤʽʞ ʨʦʢʘʤʠ. ʅʘ ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʫʣʴʪʫʨʠ ʚʧʣʠʚʘʻ ʥʝ ʣʠʰʝ ʩʫʤʘʨʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ, ʘ ʾʭʥʽʡ 

ʨʦʟʧʦʜʽʣ ʫ ʥʘʡʙʽʣʴʰ ʢʨʠʪʠʯʥʽ ʜʣʷ ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ ʬʘʟʠ ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ. 

ɿʘʭʽʜʥʠʡ ʃʽʩʦʩʪʝʧ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʟʦʥʠ ʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ: 

ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʪʫʪ ʚʠʧʘʜʘʻ 300ï350 ʤʤ ʦʧʘʜʽʚ, ʱʦ ʟʘʛʘʣʦʤ 

ʟʘʙʝʟʧʝʯʫʻ ʫʤʦʚʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʠʭ ʫʨʦʞʘʾʚ. ʇʨʦʪʝ ʥʝʨʽʜʢʦ 

ʪʨʘʧʣʷʶʪʴʩʷ ʩʠʪʫʘʮʽʾ, ʢʦʣʠ ʚ ʧʝʨʽʦʜ ʥʘʡʙʽʣʴʰʦʾ ʧʦʪʨʝʙʠ ʢʘʨʪʦʧʣʽ ʫ ʚʦʣʦʟʽ 

ʦʧʘʜʠ ʚʽʜʩʫʪʥʽ, ʘʙʦ ʥʘʚʧʘʢʠ ï ʾʭ ʥʘʜʣʠʰʦʢ ʧʨʠʧʘʜʘʻ ʥʘ ʬʘʟʠ, ʢʦʣʠ ʧʦʪʨʝʙʘ 

ʨʦʩʣʠʥ ʫ ʚʦʜʽ ʻ ʤʽʥʽʤʘʣʴʥʦʶ. 

ˆʨʫʥʪʠ, ʟʘʣʫʯʝʥʽ ʜʦ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʽʨʠʤʠ ʣʽʩʦʚʠʤʠ 

ʧʦʚʝʨʭʥʝʚʦ ʦʛʣʝʻʥʠʤʠ ʣʝʛʢʦʩʫʛʣʠʥʢʦʚʠʤʠ ˇʨʫʥʪʘʤʠ ʥʘ ʣʝʩʦʚʠʜʥʠʭ 

ʚʽʜʢʣʘʜʘʭ. ɺʦʥʠ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʥʝʦʜʥʦʨʽʜʥʽʩʪʶ, ʱʦ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʻ 

ʾʭʥʽʡ ʚʦʜʥʠʡ ʨʝʞʠʤ. ɺʝʨʭʥʽ ʛʦʨʠʟʦʥʪʠ ʫʪʨʠʤʫʶʪʴ ʙʽʣʴʰʝ ʚʦʣʦʛʠ ʧʦʨʽʚʥʷʥʦ ʟ 

ʥʠʞʥʽʤʠ, ʪʦʤʫ ʫ ʨʦʢʠ ʟ ʥʘʜʤʽʨʥʠʤʠ ʦʧʘʜʘʤʠ ˇʨʫʥʪʠ ʩʭʠʣʴʥʽ ʜʦ 

ʧʝʨʝʟʚʦʣʦʞʝʥʥʷ ʪʘ ʦʛʣʝʻʥʥʷ. ʋ ʧʦʩʫʰʣʠʚʽ ʧʝʨʽʦʜʠ ʚʦʥʠ, ʥʘʚʧʘʢʠ, 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʦʩʣʠʥʠ ʜʦʩʪʘʪʥʽʤ ʨʽʚʥʝʤ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ. ɼʦʜʘʪʢʦʚʠʤ 

ʯʠʥʥʠʢʦʤ ʻ ˇʨʫʥʪʦʚʽ ʚʦʜʠ, ʷʢʽ ʟʘʣʷʛʘʶʪʴ ʥʘ ʛʣʠʙʠʥʽ 1,5ï1,8 ʤ ʪʘ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʧʨʦʮʝʩʠ ʦʛʣʝʻʥʥʷ. 

ɸʛʨʦʭʽʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʩʚʽʜʯʠʣʠ, ʱʦ ˇʨʫʥʪʠ, ʚʠʢʦʨʠʩʪʘʥʽ ʫ 

ʜʦʩʣʽʜʘʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʛʫʤʫʩʦʚʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ð 

ʣʠʰʝ 1,58ï1,67 %. ʈʝʘʢʮʽʷ ˇʨʫʥʪʦʚʦʛʦ ʨʦʟʯʠʥʫ ʤʘʻ ʚʠʨʘʟʥʦ ʢʠʩʣʠʡ ʭʘʨʘʢʪʝʨ 

(ʨʅ 4,80ï5,17), ʱʦ ʦʙʤʝʞʫʻ ʜʦʩʪʫʧʥʽʩʪʴ ʧʦʞʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʙʽʣʴʰʦʩʪʽ 

ʢʫʣʴʪʫʨ ʽ ʧʦʪʨʝʙʫʻ ʢʦʨʠʛʫʚʘʥʥʷ ʰʣʷʭʦʤ ʚʘʧʥʫʚʘʥʥʷ ʯʠ ʽʥʰʠʭ ʤʝʣʽʦʨʘʪʠʚʥʠʭ 

ʟʘʭʦʜʽʚ. 
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ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʩʫʤʘ ʫʚʽʙʨʘʥʠʭ ʦʩʥʦʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʫ 

ʻʤʥʽʩʪʴ ˇʨʫʥʪʫ ʱʦʜʦ ʫʪʨʠʤʘʥʥʷ ʢʘʪʽʦʥʽʚ ʪʘ ʨʽʚʥʘ 6,20ï7,22 ʤʛ-ʝʢʚ/100 ʛ. 

ɺʦʜʥʦʯʘʩ ʧʦʢʘʟʥʠʢʠ ʛʽʜʨʦʣʽʪʠʯʥʦʾ ʢʠʩʣʦʪʥʦʩʪʽ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʤʝʞʘʭ 2,87ï

3,29 ʤʛ ʝʢʚʽʚʘʣʝʥʪʽʚ ʥʘ 100 ʛ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʟʥʘʯʥʫ ʢʠʩʣʦʪʥʽʩʪʴ ʪʘ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʧʪʠʤʽʟʘʮʽʾ ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʾ 

ʨʦʜʶʯʦʩʪʽ (ʪʘʙʣ. 2.1). 

ʊʘʙʣʠʮʷ 2.1 

ɸʛʨʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʩʽʨʦʛʦ ʣʽʩʦʚʦʛʦ ʧʦʚʝʨʭʥʝʚʦ ʦʛʣʝʻʥʦʛʦ ˇʨʫʥʪʫ  

ʇʦʢʘʟʥʠʢ 
ɻʣʠʙʠʥʘ ʚʽʜʙʦʨʫ ʟʨʘʟʢʽʚ, ʩʤ 

0ï20 20ï40 

ʨʅ ʂʉl 5,17 4,80 

ɺʤʽʩʪ ʛʫʤʫʩʫ, % 1,67 1,58 

ʉʫʤʘ ʫʚʽʙʨʘʥʠʭ ʦʩʥʦʚ, ʤʛ. ʝʢʚ/100 ʛ ˇʨʫʥʪʫ  6,20 7,22 

ɻʽʜʨʦʣʽʪʠʯʥʘ ʢʠʩʣʦʪʥʽʩʪʴ, ʤʛ. ʝʢʚ/100 ʛ 2,87 3,29 

ʉʪʫʧʽʥʴ ʥʘʩʠʯʝʥʥʷ ʦʩʥʦʚʘʤʠ, % 81,6 89,5 

ɺʤʽʩʪ 

N ʤʽʥ, ʤʛ/ʢʛ (ʟʘ ʂʦʨʥʬʽʣʴʜʦʤ) 9,00 - 

P2O5, ʤʛ/ʢʛ (ʟʘ ʂʽʨʩʘʥʦʚʠʤ) 7,34 - 

K2O, ʤʛ/ʢʛ (ʟʘ ʂʽʨʩʘʥʦʚʠʤ) 6,92 - 

ʉʘʆ, ʤʛ-ʝʢʚ/100 ʛ 7,42-8,09 - 

Mgʆ, ʤʛ-ʝʢʚ /100 ʛ 0,95-1,64 - 

S, ʤʛ/ʢʛ 2,94-3,05 - 

Mn, ʤʛ/ʢʛ 55,0 - 

Cu, ʤʛ/ʢʛ 0,5-3,5 - 

Zn, ʤʛ/ʢʛ 0,5-2,7 - 

ɺ, ʤʛ/ʢʛ 0,85-1,0 - 

Fe, ʤʛ/ʢʛ 0,1-3,0 - 

Co, ʤʛ/ʢʛ 0,5-1,0 - 

 

ˆʨʫʥʪʠ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʦʢ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʛʨʦʭʽʤʽʯʥʦʾ ʦʮʽʥʢʠ 

ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʜʫʞʝ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʘʟʦʪʦʤ ʽ ʢʘʣʽʻʤ, ʩʝʨʝʜʥʽʤ 

ï ʬʦʩʬʦʨʦʤ, ʘ ʪʘʢʦʞ ʢʠʩʣʦʶ ʨʝʘʢʮʽʻʶ ˇʨʫʥʪʦʚʦʛʦ ʨʦʟʯʠʥʫ (ʨʅ 4,8ï5,17). 

ɰʭʥʽʡ ʤʝʭʘʥʽʯʥʠʡ ʩʢʣʘʜ ʥʘʣʝʞʠʪʴ ʜʦ ʢʨʫʧʥʦʧʠʣʫʚʘʪʦʛʦ, ʱʦ ʟʫʤʦʚʣʶʻ 

ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʫʱʽʣʴʥʝʥʥʷ ʪʘ ʫʪʚʦʨʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʾ ʢʽʨʢʠ ʧʽʩʣʷ ʦʙʨʦʙʽʪʢʫ, 

ʫʩʢʣʘʜʥʶʶʯʠ ʚʦʜʥʦ ʧʦʚʽʪʨʷʥʠʡ ʨʝʞʠʤ ʽ ʧʦʛʽʨʰʫʶʯʠ ʫʤʦʚʠ ʧʨʦʨʦʩʪʘʥʥʷ ʪʘ 

ʨʦʟʚʠʪʢʫ ʢʫʣʴʪʫʨ. 
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ɿʘ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʙʫʬʝʨʥʦʩʪʽ ˇʨʫʥʪʠ ʥʘʣʝʞʘʪʴ ʜʦ ʧʝʨʰʦʛʦ ʢʣʘʩʫ ð 

ʤʘʣʦʙʫʬʝʨʥʠʭ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭʥʶ ʦʙʤʝʞʝʥʫ ʟʜʘʪʥʽʩʪʴ ʧʽʜʪʨʠʤʫʚʘʪʠ 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ɺʦʜʥʦʯʘʩ ʚʦʥʠ ʤʘʶʪʴ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ 

ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʤʽʢʨʦʝʣʝʤʝʥʪʘʤʠ: ʢʦʙʘʣʴʪʦʤ (0,5ï1,0 ʤʛ/ʢʛ), ʤʽʜʜʶ (0,5ï3,5 

ʤʛ/ʢʛ), ʟʘʣʽʟʦʤ (0,1ï3,0 ʤʛ/ʢʛ), ʤʘʨʛʘʥʮʝʤ (ʙʣʠʟʴʢʦ 55,0 ʤʛ/ʢʛ) ʪʘ ʮʠʥʢʦʤ (0,5ï

2,7 ʤʛ/ʢʛ). 

ʋʩʽ ʘʛʨʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ˇʨʫʥʪʫ ʚʠʟʥʘʯʘʣʠ ʚ ʩʝʨʪʠʬʽʢʦʚʘʥʽʡ 

ʣʘʙʦʨʘʪʦʨʽʾ ʘʛʨʦʭʽʤʽʾ ʪʘ ʘʥʘʣʽʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ɯʥʩʪʠʪʫʪʫ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ (ʜʦʜʘʪʦʢ ɸ.5). 

ʆʪʨʠʤʘʥʽ ʧʦʢʘʟʥʠʢʠ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʦʨʽʻʥʪʦʚʥʽ ʤʝʞʽ ʚʘʨʽʶʚʘʥʥʷ 

ʚʤʽʩʪʫ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʫ ʜʦʩʪʫʧʥʠʭ ʜʣʷ ʨʦʩʣʠʥ ʬʦʨʤʘʭ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʙʫʬʝʨʥʦʩʪʽ ˇʨʫʥʪʫ. ʄʘʣʦʙʫʬʝʨʥʽ ˇʨʫʥʪʠ, ʜʦ ʷʢʠʭ ʥʘʣʝʞʘʪʴ 

ʜʦʩʣʽʜʥʽ ʜʽʣʷʥʢʠ, ʤʘʶʪʴ ʦʙʤʝʞʝʥʫ ʟʜʘʪʥʽʩʪʴ ʧʽʜʪʨʠʤʫʚʘʪʠ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʪʦʤʫ ʥʘʚʽʪʴ ʥʝʟʥʘʯʥʽ ʟʤʽʥʠ ʫ ʩʢʣʘʜʽ ˇʨʫʥʪʦʚʦʛʦ 

ʨʦʟʯʠʥʫ ʤʦʞʫʪʴ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʪʠ ʥʘ ʜʦʩʪʫʧʥʽʩʪʴ ʧʦʞʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʜʣʷ 

ʢʫʣʴʪʫʨ. 

ʎʝ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʝʪʝʣʴʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʜʦʟ 

ʤʽʢʨʦʝʣʝʤʝʥʪʥʠʭ ʜʦʙʨʠʚ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ ʨʽʚʥʦʤʽʨʥʦʛʦ ʚʥʝʩʝʥʥʷ. 

ʅʝʜʦʩʪʘʪʥʽʩʪʴ ʘʙʦ ʥʘʜʣʠʰʦʢ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʜʠʩʙʘʣʘʥʩʫ ʞʠʚʣʝʥʥʷ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʨʦʩʪʽ ʪʘ ʨʦʟʚʠʪʢʫ 

ʨʦʩʣʠʥ. ɺʦʜʥʦʯʘʩ ʧʨʘʚʠʣʴʥʦ ʧʽʜʽʙʨʘʥʽ ʜʦʟʠ ʩʧʨʠʷʶʪʴ ʬʦʨʤʫʚʘʥʥʶ 

ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʞʠʚʣʝʥʥʷ, ʧʽʜʚʠʱʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʥʦʚʥʠʭ 

ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʘʙʽʣʴʥʽʩʪʴ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʩʧʝʮʠʬʽʢʫ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ, ʜʝ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʪʘ 

ˇʨʫʥʪʦʚʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʟʥʘʯʥʦʶ ʩʪʨʦʢʘʪʽʩʪʶ, ʧʠʪʘʥʥʷ 

ʦʧʪʠʤʽʟʘʮʽʾ ʤʽʢʨʦʝʣʝʤʝʥʪʥʦʛʦ ʞʠʚʣʝʥʥʷ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ. 

ʉʠʩʪʝʤʘʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʢʨʦʝʣʝʤʝʥʪʥʦʛʦ ʞʠʚʣʝʥʥʷ ʟʘ ʧʦʻʜʥʘʥʥʷ ʟ 

ʽʥʰʠʤʠ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʥʝ ʣʠʰʝ 

ʢʦʤʧʝʥʩʫʚʘʪʠ ʧʨʠʨʦʜʥʫ ʤʘʣʦʙʫʬʝʨʥʽʩʪʴ ˇʨʫʥʪʽʚ, ʘʣʝ ʡ ʧʽʜʚʠʱʠʪʠ 
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ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʘʛʨʦʮʝʥʦʟʽʚ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʩʪʘʙʽʣʴʥʽ ʚʨʦʞʘʾ ʥʘʚʽʪʴ ʟʘ ʫʤʦʚ 

ʢʣʽʤʘʪʠʯʥʠʭ ʢʦʣʠʚʘʥʴ. 

 

2.2 ʄʝʪʝʦʨʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʨʝʛʽʦʥʫ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ 

ɾʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʨʦʩʣʠʥ ʪʘ ʧʨʦʮʝʩʠ, ʱʦ ʧʨʦʭʦʜʷʪʴ ʪʽʩʥʦ ʚʟʘʻʤʦʟʚ'ʷʟʘʥʽ 

ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʘ ʪʦʤʫ ʾʭ ʥʝʦʙʭʽʜʥʦ ʧʦʻʜʥʫʚʘʪʠ ʟʘ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʴ ʟ ʙʫʜʴ-ʷʢʦʶ ʟ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. ʌʽʟʽʦʣʦʛʽʯʥʽ 

ʧʨʦʮʝʩʠ ʫ ʨʦʩʣʠʥʽ, ʘ ʩʘʤʝ, ʬʦʪʦʩʠʥʪʝʟ, ʜʠʭʘʥʥʷ, ʪʨʘʥʩʧʽʨʘʮʽʷ, ʤʦʞʫʪʴ 

ʚʽʜʙʫʚʘʪʠʩʷ ʪʽʣʴʢʠ ʟʘ ʧʝʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʫʤʦʚ, ʪʦʙʪʦ ʟʘ ʥʠʟʴʢʦʾ 

ʟʦʚʥʽʰʥʴʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʥʠ ʧʨʠʟʫʧʠʥʷʶʪʴʩʷ. ʗʢʱʦ ʞ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ 

ʟʙʽʣʴʰʫʻʪʴʩʷ, ʪʦ ʚ ʨʦʩʣʠʥʘʭ ʧʦʩʠʣʶʻʪʴʩʷ ʨʦʟʧʘʜ ʨʝʯʦʚʠʥ ʽ ʩʧʦʚʽʣʴʥʶʻʪʴʩʷ 

ʧʨʦʮʝʩ ʩʠʥʪʝʟʫ. ɺʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʞʠʪʪʻʚʠʭ ʮʠʢʣʽʚ ʨʦʩʣʠʥ ʻ ʚʦʣʦʛʘ, ʘ 

ʪʦʤʫ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʽ ʚʦʜʥʠʡ ʨʝʞʠʤʠ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʢʽʥʮʝʚʦʾ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʡʦʛʦ ʷʢʦʩʪʽ. 

ʄʝʪʝʦʨʦʣʦʛʽʯʥʽ ʫʤʦʚʠ 2023 ʨʦʢʫ ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ 

ʟʥʘʯʥʠʤ ʧʽʜʚʠʱʝʥʠʤ ʨʝʞʠʤʦʤ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʥʝʨʽʚʥʦʤʽʨʥʠʤ ʟʘ ʢʽʣʴʢʽʩʪʶ 

ʨʦʟʧʦʜʽʣʦʤ ʦʧʘʜʽʚ. ʊʝʤʧʝʨʘʪʫʨʘ, ʚ ʮʝʡ ʧʝʨʽʦʜ, ʟʘ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʠʤʠ 

ʥʦʨʤʘʤʠ, ʙʫʣʘ ʙʽʣʴʰʦʶ ʥʘ 0,8ï4,3 ̄ ʉ, ʘ ʫ ʥʘʡʙʽʣʴʰ ʢʨʠʪʠʯʥʽ ʤʽʩʷʮʽ ï ʣʠʧʝʥʴ 

ʽ ʩʝʨʧʝʥʴ, ʥʘ 2,5 ʽ 4,3 ʉ̄ ʚʽʜʧʦʚʽʜʥʦ. 

ʉʪʦʩʦʚʥʦ ʢʽʣʴʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ, ʪʦ ʾʭ ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʙʫʣʠ 

ʚʠʱʠʤʠ ʩʝʨʝʜʥʽʭ ʙʘʛʘʪʦʨʽʯʥʠʭ ʥʘ 33,3 ʤʤ. ɺ ʮʽʣʦʤʫ, ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʙʫʣʘ ʤʝʥʰʦʶ ʥʦʨʤ, ʱʦ ʜʦʧʫʩʢʘʶʪʴʩʷ ʥʘ ï 16,7 ʤʤ (ʟʘ 

ʪʨʘʚʝʥʴ-ʩʝʨʧʝʥʴ). 

ʂʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ 2023 ʨ. ʚ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ ʢʘʨʪʦʧʣʽ ʙʫʣʠ ʥʝ ʥʘʜʪʦ 

ʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ ʧʦʚʥʦʮʽʥʥʦʛʦ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ. ʅʝʩʫʪʪʻʚʝ 

ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʜʝʱʦ ʥʘʜʤʽʨʥʽ ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʩʪʦʩʦʚʥʦ 

ʦʧʘʜʽʚ, ʥʝ ʩʧʨʠʷʣʠ ʥʘʢʦʧʠʯʝʥʥʶ ʚʨʦʞʘʶ, ʘ ʥʘʚʧʘʢʠ ʩʧʨʠʯʠʥʠʣʠ ʜʦ 

ʩʪʠʤʫʣʶʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʴ.  

ɸʥʘʣʽʟ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ 2024 ʨʦʢʫ ʧʦʢʘʟʘʚ ʧʨʦ ʩʫʪʪʻʚʝ 

ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʪʘ ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʦʧʘʜʽʚ. 
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ʊʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ, ʱʦ ʚʩʪʘʥʦʚʠʚʩʷ ʟʘ ʚʩʽʤʘ ʤʽʩʷʮʷʤʠ ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ, 

ʙʫʚ ʚʠʝɦ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʠʭ ʥʦʨʤ ʥʘ 3,1ï5,2 ʉ̄, ʽ ʚʽʜʧʦʚʽʜʥʦ ʟʘ ʣʠʧʝʥʴ ʽ 

ʩʝʨʧʝʥʴ ʥʘ 4,1 ʪʘ 4,0 ʉ̄. 

ʑʦ ʞ ʩʪʦʩʦʚʥʦ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ʪʘ ʾʭ ʢʽʣʴʢʽʩʥʠʭ ʜʘʥʠʭ, ʪʦ ʚ ʮʽʣʦʤʫ 

ʚʦʥʠ ʙʫʣʠ ʟʥʘʯʥʦ ʥʠʞʯʽ ʙʘʛʘʪʦʨʽʯʥʠʭ, ʟʘ ʾʭ ʩʝʨʝʜʥʽʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʥʘ 24,2 

ʤʤ (ʟʘ ʙʝʨʝʟʝʥʴ-ʩʝʨʧʝʥʴ), ʘ ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ (ʟ ʪʨʘʚʥʷ ʧʦ ʩʝʨʧʝʥʴ) ï ʥʘ 14,7 

ʤʤ.  

ʅʝʜʦʩʪʘʯʘ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʪʨʘʚʥʷ, ʢʦʣʠ ʨʦʩʣʠʥʠ ʟʥʘʭʦʜʠʣʠʩʷ ʫ ʬʘʟʽ 

ʙʫʪʦʥʽʟʘʮʽʾ ʽ ʧʨʦʭʦʜʠʣʠ ʧʨʦʮʝʩʠ ʬʦʨʤʫʚʘʥʥʷ ʙʫʣʴʙ ʢʘʨʪʦʧʣʽ, ʧʨʠʟʚʝʣʦ ʜʦ 

ʩʫʪʪʻʚʦ ʥʠʟʴʢʦʛʦ ʚʽʜʩʦʪʢʫ ʩʬʦʨʤʦʚʘʥʠʭ ʙʫʣʴʙ, ʦʩʦʙʣʠʚʦ ʩʝʨʝʜʥʴʦʩʪʠʛʣʠʭ ʪʘ 

ʩʝʨʝʜʥʴʦʧʽʟʥʽʭ ʩʦʨʪʽʚ ʽ ʜʦ ʥʝʜʦʙʦʨʫ ʚʨʦʞʘʶ ʟʘ ʩʦʨʪʘʤʠ ʮʠʭ ʛʨʫʧ ʩʪʠʛʣʦʩʪʽ. 

ɺ ʮʽʣʦʤʫ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ 2024 ʨ. ʚ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ ʢʘʨʪʦʧʣʽ ʙʫʣʠ ʥʝ 

ʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ. ʇʝʨʝʚʠʱʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʪʘ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʦʧʘʜʽʚ ʩʧʨʠʷʣʠ ʨʦʟʚʠʪʢʫ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʱʦ ʚʽʜʧʦʚʽʜʥʦ ʚʧʣʠʥʫʣʦ ʥʘ ʢʽʥʮʝʚʫ ʫʨʦʞʘʡʥʽʩʪʴ ʢʫʣʴʪʫʨʠ. 

ʄʝʪʝʦʨʦʣʦʛʽʯʥʠʤ ʫʤʦʚʘʤ ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʫ 2025 ʨʦʮʽ 

ʚʽʜʧʦʚʽʜʘʣʦ, ʭʘʨʘʢʪʝʨʥʝ ʜʣʷ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ, ʟʘʛʘʣʴʥʝ ʧʽʜʚʠʱʝʥʥʷ ʷʢ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʪʘʢ ʽ ʥʝʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ. 

ɺ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ ʢʘʨʪʦʧʣʽ,  ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ, ʱʦ ʚʩʪʘʥʦʚʠʣʘʩʴ ʟʘ ʚʩʽʤʘ 

ʤʽʩʷʮʷʤʠ, ʙʫʣʘ ʚʠʱʦʶ ʥʘ 1,4ï6,2 ʉ̄. ɺʠʢʣʶʯʝʥʥʷʤ ʩʪʘʚ ʪʨʘʚʝʥʴ, ʘʜʞʝ 

ʪʝʤʧʝʨʘʪʫʨʘ ʙʫʣʘ ʥʠʞʯʦʶ ʩʝʨʝʜʥʴʦʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘ 2,3 ʉ̄, ʘ ʚʞʝ 

ʚ ʯʝʨʚʥʽ-ʩʝʨʧʥʽ ʚʠʱʦʶ ʥʘ 1,4ï1,7 ̄ ʉ ʚʽʜʧʦʚʽʜʥʦ. 

ʑʦ ʞ ʩʪʦʩʫʻʪʴʩʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ, ʪʦ ʚ ʮʽʣʦʤʫ ʾʭ ʢʽʣʴʢʽʩʪʴ, ʥʘ 74,5 ʤʤ 

(ʟʘ ʙʝʨʝʟʝʥʴ-ʩʝʨʧʝʥʴ) ʪʘ ʥʘ 80,0 ʤʤ (ʟʘ ʪʨʘʚʝʥʴ-ʩʝʨʧʝʥʴ), ʙʫʣʘ ʚʠʱʦʶ 

ʩʝʨʝʜʥʽʭ ʙʘʛʘʪʦʨʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʚ ʯʝʨʚʥʽ ʫ ʧʝʨʽʦʜ ʬʦʨʤʫʚʘʥʥʷ ʚʝʛʝʪʘʪʠʚʥʦʾ ʤʘʩʠ 

ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ ʚʽʜʤʽʯʝʥʦ ʩʫʪʪʻʚʫ ʥʝʩʪʘʯʫ ʚʦʣʦʛʠ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʣʦ 

ʥʘ ʧʨʦʭʦʜʞʝʥʥʷ ʩʪʘʜʽʡ ʨʦʟʚʠʪʢʫ. ʅʘʜʣʠʰʦʢ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʣʠʧʥʷ 

(+123,3 ʤʤ), ʢʦʣʠ ʨʦʩʣʠʥʠ ʟʥʘʭʦʜʠʣʠʩʷ ʫ ʬʘʟʽ ʙʫʪʦʥʽʟʘʮʽʾ ʽ ʧʨʦʭʦʜʠʣʠ 
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ʧʨʦʮʝʩʠ ʬʦʨʤʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ, ʧʨʠʟʚʝʣʦ ʜʦ ʚʠʩʦʢʦʛʦ ʚʽʜʩʦʪʢʫ ʩʬʦʨʤʦʚʘʥʠʭ 

ʙʫʣʴʙ, ʦʩʦʙʣʠʚʦ ʩʝʨʝʜʥʴʦʩʪʠʛʣʠʭ ʪʘ ʩʝʨʝʜʥʴʦʧʽʟʥʽʭ ʩʦʨʪʽʚ. 

ɺ ʮʽʣʦʤʫ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ 2025 ʨʦʢʫ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʚ ʧʝʨʽʦʜ 

ʚʝʛʝʪʘʮʽʾ ʢʘʨʪʦʧʣʽ ʙʫʣʠ ʜʦʩʪʘʪʥʴʦ ʩʧʨʠʷʪʣʠʚʠʤʠ ʱʦʜʦ ʧʦʚʥʦʮʽʥʥʠʭ ʧʨʦʮʝʩʽʚ 

ʬʦʨʤʫʚʘʥʥʷ ʙʽʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʘʨʪʦʧʣʽ. ʇʝʨʝʚʠʱʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʪʘ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʦʧʘʜʽʚ ʩʧʨʠʷʣʠ ʨʦʟʚʠʪʢʫ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʭʦʯʘ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʟʘʛʘʣʴʥʘ ʫʨʦʞʘʡʥʽʩʪʴ ʢʘʨʪʦʧʣʽ ʻ ʚʠʱʦʶ 

ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʠʥʫʣʠʤ ʨʦʢʦʤ (ʨʠʩ. 2.1, 2.2, ʜʦʜʘʪʦʢ ɸ1).  

 

 

ʈʠʩ. 2.1 ï ɺʽʜʭʠʣʝʥʥʷ  ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ, Áʉ 

 

ʈʠʩ. 2.2 ï ɺʽʜʭʠʣʝʥʥʷ  ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ, ʤʤ 
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ʇʦʛʦʜʥʽ ʫʤʦʚʠ ʪʝʨʠʪʦʨʽʾ, ʜʝ ʧʨʦʚʦʜʠʣʠʩʴ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʘ ʩʪʫʧʝʥʝʤ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʪʘ ʪʠʧʦʚʦʩʪʽ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʽ ʽ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʩʚʦʻʶ 

ʥʝʩʪʘʙʽʣʴʥʽʩʪʶ, ʘ ʪʦʤʫ ʟʘʜʣʷ ʧʦʚʥʦʪʠ ʘʥʘʣʽʟʫ ʧʨʦʚʝʣʠ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʩʪʫʧʝʥʷ 

(ʪʘʙʣ. 2.2). 

ʊʘʙʣʠʮʷ 2.2  

ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʩʪʫʧʝʥʶ ʪʠʧʦʚʦʩʪʽ ʫ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ 

ʢʘʨʪʦʧʣʽ 

ʄʽʩʷʮʴ 
ʈʽʢ 

2023 2024 2025 

ʟʘ ʪʝʤʧʝʨʘʪʫʨʥʠʤ ʨʝʞʠʤʦʤ 

ʢʚʽʪʝʥʴ ʪʠʧʦʚʠʡ 
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ʧʦʩʫʰʣʠʚʠʡ 
ʧʦʩʫʰʣʠʚʠʡ 

ʣʠʧʝʥʴ 
ʥʝʪʠʧʦʚʦ 

ʧʦʩʫʰʣʠʚʠʡ 

ʥʝʪʠʧʦʚʦ 

ʧʦʩʫʰʣʠʚʠʡ 
ʧʦʩʫʰʣʠʚʠʡ 

ʩʝʨʧʝʥʴ 
ʥʝʪʠʧʦʚʦ 

ʧʦʩʫʰʣʠʚʠʡ 

ʥʝʪʠʧʦʚʦ 

ʧʦʩʫʰʣʠʚʠʡ 
ʧʦʩʫʰʣʠʚʠʡ 

ʟʘ ʢʽʣʴʢʽʩʪʶ ʦʧʘʜʽʚ 

ʢʚʽʪʝʥʴ ʥʝʪʠʧʦʚʦ ʚʦʣʦʛʠʡ ʧʦʩʫʰʣʠʚʠʡ ʧʦʩʫʰʣʠʚʠʡ 

ʪʨʘʚʝʥʴ 
ʥʝʪʠʧʦʚʦ 

ʧʦʩʫʰʣʠʚʠʡ 

ʥʝʪʠʧʦʚʦ 

ʧʦʩʫʰʣʠʚʠʡ 
ʧʦʩʫʰʣʠʚʠʡ 

ʯʝʨʚʝʥʴ ʧʦʩʫʰʣʠʚʠʡ ʥʝʪʠʧʦʚʦ ʚʦʣʦʛʠʡ 
ʥʝʪʠʧʦʚʦ 

ʧʦʩʫʰʣʠʚʠʡ 

ʣʠʧʝʥʴ ʥʝʪʠʧʦʚʦ ʚʦʣʦʛʠʡ 
ʥʝʪʠʧʦʚʦ 

ʧʦʩʫʰʣʠʚʠʡ 
ʥʝʪʠʧʦʚʦ ʚʦʣʦʛʠʡ 

ʩʝʨʧʝʥʴ ʧʦʩʫʰʣʠʚʠʡ ʧʦʩʫʰʣʠʚʠʡ ʧʦʩʫʰʣʠʚʠʡ 

 

ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʟʘ ʨʽʚʥʝʤ ʛʽʜʨʦʪʝʨʤʽʯʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ, ʧʦʛʦʜʥʦ 

ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʚ ʨʦʢʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʧʦʚʽʜʘʣʠ 

ʩʝʨʝʜʥʴʦʩʪʘʪʠʩʪʠʯʥʠʤ ʧʦʢʘʟʥʠʢʘʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʦʥʽ ɿʘʭʽʜʥʦʛʦ 

ʃʽʩʦʩʪʝʧʫ, ʘʣʝ ʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʪʘ ʦʧʘʜʽʚ ʥʝ 

ʚʽʜʤʽʯʝʥʦ, ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʦʢʨʝʤʠʭ ʧʝʨʽʦʜʽʚ. ɿʘʛʘʣʦʤ, ʨʦʢʠ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʴ (2023-2025 ʨʨ.) ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʥʝʪʠʧʦʚʠʤʠ ʧʦʛʦʜʥʠʤʠ 

ʫʤʦʚʘʤʠ ʫ ʧʨʘʢʪʠʯʥʦ ʫʩʽ ʧʝʨʽʦʜʠ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʢʘʨʪʦʧʣʽ, ʱʦ ʧʽʜʚʠʱʫʚʘʣʦ 
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ʧʨʦʷʚʫ ʨʠʟʠʢʽʚ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʨʦʩʣʠʥʠ. ʁʤʦʚʽʨʥʽʩʪʴ ʪʘʢʠʭ ʪʝʥʜʝʥʮʽʡ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʥʘ ʧʦʯʘʪʢʫ ʚʝʛʝʪʘʮʽʾ ʫ ʢʚʽʪʥʽ ï ʯʝʨʚʥʽ. ʎʝʡ ʧʝʨʽʦʜ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʥʝʩʪʘʙʽʣʴʥʠʤ ʪʝʤʧʝʨʘʪʫʨʥʠʤ ʨʝʞʠʤʦʤ ʧʦʚʽʪʨʷ ʪʘ 

ʟʘʪʷʞʥʠʤʠ ʟʘʩʫʭʘʤʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʪʘʢʦʛʦ ʯʠʥʥʠʢʘ, ʷʢ ʧʦʛʦʜʥʽ ʫʤʦʚʠ ʱʦʜʦ 

ʡʦʛʦ ʚʧʣʠʚʫ ʥʘ ʨʦʩʪʦʚʽ ʧʨʦʮʝʩʠ ʫ ʨʦʩʣʠʥʘʭ ʢʘʨʪʦʧʣʽ, ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʟʘʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ.  

 

2.3 ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʫ ʚʽʜʜʽʣ ̔ ʩʝʣʝʢʮʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ ɯʥʩʪʠʪʫʪʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʅɸɸʅ ʫ 

ʩʝʣʽ ʆʙʨʦʰʠʥʝ, ʱʦ ʪʝʨʠʪʦʨʽʘʣʴʥʦ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʃʴʚʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ 

ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚ ʩʽʚʦʟʤʽʥʽ ʟ ʢʦʨʦʪʢʦʶ ʨʦʪʘʮʽʻʶ ʢʫʣʴʪʫʨ: ʧʰʝʥʠʮʷ ʦʟʠʤʘ ï 

ʢʘʨʪʦʧʣʷ ï ʦʟʠʤʠʡ ʨʽʧʘʢ, ʷʢ ʩʠʜʝʨʘʣʴʥʘ ʢʫʣʴʪʫʨʘ. 

ʄʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ, ʱʦ ʚʥʝʩʝʥʦ: ʥʽʪʨʦʘʤʦʬʦʩʢʘ (N16P16K16), ʥʝʩʪʘʯʫ 

ʢʘʣʽʶ ʟʙʘʣʘʥʩʫʚʘʣʠ ʢʘʣʽʤʘʛʥʝʟʽʻʶ (ʂ28Mg8S15), ʛʨʘʥʫʣʴʦʚʘʥʠʡ ʢʫʨʷʯʠʡ 

ʧʦʩʣʽʜ, ʜʦʙʨʠʚʘ ʙʽʦʘʢʪʠʚ ʪʘ ʙʽʦʛʫʤʫʩ - ʟʛʽʜʥʦ ʨʝʢʦʤʝʥʜʘʮʽʡ ʢʦʤʧʘʥʽʡ 

ʚʠʨʦʙʥʠʢʽʚ (ʜʦʜʘʪʦʢ ɸ.2, ɸ.3, ɸ.4). 

ʇʣʦʱʘ ʜʦʩʣʽʜʥʦʾ ʜʽʣʷʥʢʠ ï 0,0034 ʛʘ ʘʙʦ 33,6 ʤ
2
 (2,8 ʤ Ĭ 12 ʤ), ʧʣʦʱʘ 

ʧʽʜ ʜʦʩʣʽʜʦʤ ï 0,0126 ʛʘ. ʈʦʟʤʽʱʝʥʥʷ ʚʘʨʽʘʥʪʽʚ ʜʦʩʣʽʜʫ ī ʨʝʥʜʦʤʽʟʦʚʘʥʝ. 

ʇʦʚʪʦʨʥʽʩʪʴ ī ʪʨʠʨʘʟʦʚʘ. ʉʭʝʤʘ ʩʘʜʽʥʥʷ  70 ʭ 25 ʩʤ (ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʜʣʷ 

ʚʠʨʦʱʫʚʘʥʥʷ ʧʨʦʜʦʚʦʣʴʯʦʾ ʢʘʨʪʦʧʣʽ) ï 57 ʪʠʩ. ʢʫʱ./ʛʘ (ʨʠʩ. 2.3.). 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʟʛʽʜʥʦ ʟ ʤʝʪʦʜʠʢʘʤʠ ʪʘ ɼʉʊʋ, ʱʦ ʻ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽ ʫ ʢʘʨʪʦʧʣʷʨʩʪʚʽ. ʋ ʭʦʜʽ ʧʨʦʮʝʩʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʻʜʥʫʶʪʴʩʷ 

ʪʝʦʨʝʪʠʯʥʽ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ï ʧʦʣʴʦʚʠʤʠ, ʣʘʙʦʨʘʪʦʨʥʦ-

ʧʦʣʴʦʚʠʤʠ ʪʘ ʘʥʘʣʽʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ [182-187]. 

ʋ ʜʦʩʣʽʜʘʭ ʧʨʦʚʦʜʠʣʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʬʽʢʩʫʚʘʣʠ ʦʩʥʦʚʥʽ ʦʙʣʽʢʦʚʽ 

ʜʘʥʽ, ʘ ʩʘʤʝ: 

- ʬʝʥʦʣʦʛʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ï ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʱʦ ʧʝʨʝʜʙʘʯʘʶʪʴ 

ʚʽʟʫʘʣʴʥʝ ʚʽʜʤʽʯʘʥʥʷ ʬʘʟ ʧʦʯʘʪʢʫ ʪʘ ʧʦʚʥʠʭ ʩʭʦʜʽʚ, ʧʦʷʚʫ ʢʚʽʪʦʢ-ʙʫʪʦʥʽʚ ʘʙʦ ʞ 
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ʙʫʪʦʥʽʟʘʮʽʾ, ʧʦʯʘʪʢʫ (ʥʝ ʤʝʥʰʝ 10 %) ʪʘ ʧʦʚʥʦʛʦ (ʥʝ ʤʝʥʰʝ 80 % ʢʚʽʪʦʢ 

ʩʫʮʚʽʪʪʷ) ʮʚʽʪʽʥʥʷ ʽ  ʧʦʯʘʪʢʫ ʪʘ ʧʦʚʥʦʛʦ ʚʽʜʤʠʨʘʥʥʷ ʙʘʜʠʣʣʷ, ʷʢ ʦʢʨʝʤʦ, ʪʘʢ ʽ 

ʩʘʤʠʭ ʤʽʞʬʘʟʥʠʭ ʧʝʨʽʦʜʽʚ.  
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ʈʠʩ. 2.3 ï ʉʭʝʤʘ ʟʘʢʣʘʜʢʠ ʜʦʩʣʽʜʫ 

 

ɺ ʦʩʥʦʚʥʽ ʬʘʟʠ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ ʧʨʦʚʦʜʠʣʠ ʦʙʤʽʨ 

ʪʘ ʬʽʢʩʫʚʘʣʠ ʧʦʢʘʟʥʠʢʠ ʙʽʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʘ ʩʘʤʝ: ʚʠʩʦʪʘ ʨʦʩʣʠʥʠ ʘʙʦ 

ʞ ʩʪʝʙʣʘ (ʟʘʤʽʨ ʚʽʜ ʧʦʚʝʨʭʥʽ ʛʨʝʙʝʥʷ ʜʦ ʢʚʽʪʢʦʥʽʞʦʢ ʙʫʪʦʥʽʚ) ʪʘ ʛʫʩʪʦʪʘ 

ʪʨʘʚʦʩʪʦʶ (ʧʽʜʨʘʭʫʥʦʢ ʚʩʽʭ ʨʦʩʣʠʥ ʚ ʧʝʨʽʦʜ ʩʭʦʜʽʚ (ʧʦʚʥʠʭ)) ʨʦʩʣʠʥ, 

ʩʪʝʙʣʦʩʪʽʡ (ʧʽʜʨʘʭʫʥʦʢ ʩʪʝʙʝʣ ʚʩʽʭ ʨʦʩʣʠʥ, ʱʦ ʨʦʟʤʽʱʝʥʦ ʥʘ ʦʙʣʽʢʦʚʽʡ 



69 

ʜʽʣʷʥʮʽ), ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʣʠʩʪʢʽʚ ʦʜʥʽʻʾ ʨʦʩʣʠʥʠ, ʾʭ ʯʠʩʪʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʬʦʪʦʩʠʥʪʝʟʫ, ʧʦʪʝʥʮʽʘʣʫ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʇʣʦʱʫ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ ʚʠʩʽʯʦʢ ʟʘ ʬʦʨʤʫʣʦʶ: 

ʇ = (ʄ Ĭ n Ĭ ʂ) / m,       (2.1) 

ʜʝ, ʇ ï ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʣʠʩʪʢʽʚ ʦʜʥʽʻʾ ʧʨʦʙʠ, ʩʤ
2
;  

ʄ ï ʤʘʩʘ ʣʠʩʪʢʽʚ ʫ ʧʨʦʙʽ, ʛ; n ï ʧʣʦʱʘ ʦʜʥʽʻʾ ʚʠʩʽʯʢʠ, ʩʤ
2
;  

ʂ ï ʢʽʣʴʢʽʩʪʴ ʚʠʩʽʯʦʢ, ʰʪ.; m ï ʤʘʩʘ ʚʠʩʽʯʦʢ, ʛ. 

ʌʦʪʦʩʠʥʪʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ (ʌʇ) ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʨʤʫʣʠ: 

ʌʇ = (ʇ1 + ʇ2) ʊ / (2 Ĭ1000),       (2.2) 

ʜʝ, ʇ1, ʇ2 ï ʧʣʦʱʘ ʣʠʩʪʢʦʚʦʛʦ ʘʧʘʨʘʪʫ ʟʘ ʧʝʚʥʦʾ ʬʘʟʠ ʨʦʟʚʠʪʢʫ, ʪʠʩ.ʤ
2
/ʛʘ; 

ʊ ï ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʽʦʜʫ ʤʽʞ ʬʘʟʘʤʠ, ʜʽʙ.   

ʏʠʩʪʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʬʦʪʦʩʠʥʪʝʟʫ (ʏʇʌ) ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʬʦʨʤʫʣʠ ʂʨʽʜʘ: 

ʏʇʌ = (ʄ2 ï ʄ1) / [0,5 Ĭ (ʇ1 + ʇ2) Ĭ ɼ],      (2.3) 

ʜʝ, ʏʇʌ ï ʯʠʩʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʬʦʪʦʩʠʥʪʝʟʫ, ʛ/ʤ
2
 ʜʦʙʫ; 

ʄ1, ʄ2 ï ʤʘʩʘ ʨʦʩʣʠʥ ʥʘ ʦʜʠʥʠʮʽ ʧʣʦʱʽ ʥʘ ʧʦʯʘʪʢʫ ʚ ʢʽʥʮʽ ʧʝʚʥʦʛʦ ʧʝʨʽʦʜʫ, ʛ; 

ʇ1, ʇ2 ï ʧʣʦʱʘ ʣʠʩʪʢʦʚʦʛʦ ʘʧʘʨʘʪʫ ʚ ʮʽ ʩʘʤʽ ʧʝʨʽʦʜʠ ʚʠʟʥʘʯʝʥʥʷ, ʩʤ
2
; 

ɼ ï ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʽʦʜʫ, ʜʽʙ. 

- ʦʮʽʥʢʘ ʩʪʘʥʫ ʧʦʩʽʚʽʚ (ʚʽʟʫʘʣʴʥʦ) ï ʟʘ ʦʢʦʤʽʨʥʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʟʘʛʘʣʴʥʦʾ 

ʦʮʽʥʢʠ ʩʪʘʥʫ ʥʘʩʘʜʞʝʥʴ ʢʘʨʪʦʧʣʽ ʩʪʦʩʦʚʥʦ ʢʦʞʥʦʾ ʟ ʜʽʣʷʥʦʢ ʟʘʢʣʘʜʝʥʦʛʦ 

ʜʦʩʣʽʜʫ, ʬʽʢʩʫʚʘʣʠ ʾʭ ʨʦʟʚʠʪʦʢ ʚʽʜʥʦʩʥʦ ʢʦʞʥʦʾ ʦʢʨʝʤʦʾ ʬʘʟʠ. ʈʝʟʫʣʴʪʘʪʠ 

ʦʮʽʥʢʠ ʙʫʣʦ ʚʠʨʘʞʝʥʦ ʧôʷʪʠʙʘʣʴʥʦʶ ʰʢʘʣʦʶ: 5 ï ʩʪʘʥ ʧʦʩʽʚʽʚ ʚʽʜʤʽʥʥʠʡ; 4 ï 

ʜʦʙʨʠʡ; 3 ï ʚʽʜʥʦʩʥʠʡ ʘʙʦ ʞ ʟʘʜʦʚʽʣʴʥʠʡ; 2 ï ʥʝʟʘʜʦʚʽʣʴʥʠʡ; 1 ï ʢʨʠʪʠʯʥʠʡ 

ʘʙʦ ʞ ʧʦʛʘʥʠʡ; 0 ï ʤʘʡʞʝ ʧʦʚʥʘ ʘʙʦ ʧʦʚʥʘ ʟʘʛʠʙʝʣʴ ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ ʱʦ 

ʨʦʟʤʽʱʝʥʦ ʥʘ ʦʙʣʽʢʦʚʽʡ ʜʽʣʷʥʮʽ. 

- ʦʙʣʽʢ ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ ʾʾ ʥʘʢʦʧʠʯʝʥʥʷ ï ʧʨʠʨʽʩ ʚʨʦʞʘʶ ʙʫʣʴʙ ʟʘʣʝʞʥʦ 

ʚʽʜ ʩʦʨʪʫ, ʜʦʙʨʠʚ, ʧʨʠʡʦʤʽʚ ʘʛʨʦʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʰʠʭ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ ʥʘ 

ʢʦʞʥʦʤʫ ʚʘʨʽʘʥʪʽ ʜʦʩʣʽʜʫ ʦʙʣʽʢʦʚʫʶʪʴ, ʧʝʨʽʦʜʠʯʥʦ ʚʠʢʦʧʫʶʪʴ ʥʘ ʚʩʽʭ 

ʧʦʚʪʦʨʝʥʥʷʭ ʧʨʦʙʠ (ʜʠʥʘʤʽʯʥʽ ʧʽʜʢʦʧʫʚʘʥʥʷ ʥʘ 60-ʠʡ ʪʘ 70-ʠʡ ʜʝʥʴ ʧʽʩʣʷ 

ʩʘʜʽʥʥʷ). 
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- ʚʠʟʥʘʯʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ï ʙʽʦʣʦʛʽʯʥʠʡ ʚʨʦʞʘʡ 

ʚʠʟʥʘʯʘʣʠ ʧʨʦʙʥʠʤʠ ʧʣʦʱʘʜʢʘʤʠ ʥʘʧʝʨʝʜʦʜʥʽ ʟʙʠʨʘʥʥʷ.  

- ʦʙʣʽʢ ʫʨʦʞʘʡʥʦʩʪʽ ï ʧʝʨʝʜʙʘʯʘʻ ʩʫʮʽʣʴʥʝ ʟʙʠʨʘʥʥʷ ʪʘ ʟʚʘʞʫʚʘʥʥʷ 

ʙʫʣʴʙ ʟ ʢʦʞʥʦʾ ʦʢʨʝʤʦ ʚʟʷʪʦʾ, ʦʙʣʽʢʦʚʦʾ ʜʽʣʷʥʢʠ.  

- ʩʪʨʫʢʪʫʨʘ ʫʨʦʞʘʶ ʽ ʡʦʛʦ ʪʦʚʘʨʥʽʩʪʴ ï ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ, ʱʦ ʦʪʨʠʤʘʥʦ, ʧʨʦʙʠ ʙʫʣʴʙ ʟ ʢʦʞʥʦʾ 

ʦʢʨʝʤʦʾ ʜʽʣʷʥʢʠ ʨʦʟʧʦʜʽʣʷʶʪʴ ʟʘ ʬʨʘʢʮʽʷʤʠ ʥʘ: ʜʨʽʙʥʘ (ʙʫʣʴʙʠ ʜʦ 30 ʤʤ), 

ʩʝʨʝʜʥʷ (30-80 ʤʤ, ʷʢʽ ʨʦʟʜʽʣʷʶʪʴ ʥʘ ʱʝ ʜʚʽ: 30ï40 ʪʘ 40ï80 ʤʤ) ʽ ʚʝʣʠʢʽ 

(ʙʽʣʴʰʽ 80 ʤʤ). ʇʨʦʚʦʜʠʣʠ ʦʙʨʘʭʫʥʢʠ ʢʽʣʴʢʦʩʪʽ ʙʫʣʴʙ ʪʘ ʚʠʟʥʘʯʘʣʠ ʚʘʛʫ 

ʢʦʞʥʦʾ ʦʢʨʝʤʦ ʚʠʜʽʣʝʥʦʾ ʬʨʘʢʮʽʾ. ʊʦʚʘʨʥʽʩʪʴ ʫʨʦʞʘʶ ʚʠʨʘʭʦʚʫʻʪʴʩʷ ʤʘʩʦʶ 

ʚʩʽʭ ʙʫʣʴʙ, ʱʦ ʙʽʣʴʰʘ 30 ʤʤ, ʽ ʚʠʨʘʞʝʥʘ ʚʽʜʩʦʪʢʦʤ ʚʽʜ ʟʘʛʘʣʴʥʦ ʟʽʙʨʘʥʦʛʦ 

ʚʨʦʞʘʶ. 

ʈʦʟʨʘʭʫʥʦʢ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʯʠʥʥʠʢʽʚ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ 

ʧʨʦʚʦʜʠʣʠ ʟʘ ʮʽʥʘʤʠ ʥʘ 12.07.2025 ʨ. (ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʨʠʙʫʪʢʫ ʪʘ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʚʠʨʦʱʫʚʘʥʥʷ ʨʘʥʥʴʦʾ ʢʘʨʪʦʧʣʽ) ï ʮʽʥʘ ʢʦʣʠʚʘʣʘʩʴ ʚ ʤʝʞʘʭ 

27.00 ï 29.00 ʛʨʥ/ʢʛ ʪʘ ʥʘ 29.09.2025 ʨ. (ʟʘ ʧʨʦʚʝʜʝʥʥʷ ʟʙʠʨʘʥʥʷ), ʘ ʮʽʥʘ 

ʢʘʨʪʦʧʣʽ ʫ ʚʠʱʝʟʛʘʜʘʥʠʡ ʧʝʨʽʦʜ ʩʪʘʥʦʚʠʣʘ 12.00 ʛʨʥ/ʢʛ (ʟʘ ʜʘʥʠʤʠ ʧʦʨʪʘʣʫ 

https://info.shuvar.com/price). ʆʮʽʥʢʫ ʜʦʩʣʽʜʞʝʥʠʭ ʯʠʥʥʠʢʽʚ ʩʠʩʪʝʤʠ 

ʞʠʚʣʝʥʥʷ ʟʘ ʝʥʝʨʛʝʪʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʦʚʝʣʠ ʟʛʽʜʥʦ ʤʝʪʦʜʠʢ 

ʄʝʜʚʝʜʦʚʩʴʢʦʛʦ ʆ. ʂ.  ʪʘ ɯʚʘʥʝʥʢʘ ʇ. ɯ.  [188].  

ʄʘʪʝʤʘʪʠʯʥʫ ʦʙʨʦʙʢʫ - ʩʪʘʪʠʩʪʠʯʥʠʡ, ʜʠʩʧʝʨʩʽʡʥʠʡ ʪʘ ʢʦʨʝʣʷʮʽʡʥʠʡ 

ʘʥʘʣʽʟʠ ʨʝʟʫʣʴʪʘʪʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤ Microsoft Excel, 

Statistica 5.0 ʪʘ Agrostat.  

 

2.4 ʋʤʦʚʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ 

ʊʝʭʥʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ ʚ ʟʘʢʣʘʜʝʥʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ï ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽ ʩʪʦʩʦʚʥʦ ʃʽʩʦʩʪʝʧʫ ɿʘʭʽʜʥʦʛʦ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʨʪʽʚ ʢʘʨʪʦʧʣʽ, ʱʦ ʚʢʣʶʯʝʥʦ ʜʦ ʩʭʝʤʠ ʧʨʦʚʦʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʴ. 

https://info.shuvar.com/price
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ʉʦʨʪ ʉʣʘʫʪʘ, ʷʢʠʡ ʩʪʚʦʨʝʥʦ ʚʯʝʥʠʤʠ-ʩʝʣʝʢʮʽʦʥʝʨʘʤʠ ɯʥʩʪʠʪʫʪʫ 

ʢʘʨʪʦʧʣʷʨʩʪʚʘ ʅɸɸʅ, ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʛʨʫʧʠ ʨʘʥʥʴʦʩʪʠʛʣʠʭ, ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ 

ï ʩʪʦʣʦʚʦʛʦ ʥʘʧʨʷʤʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʨʝʻʩʪʨʘʮʽʶ ʫ ɼʝʨʞʘʚʥʦʤʫ ʨʝʻʩʪʨʽ ʩʦʨʪʽʚ 

ʨʦʩʣʠʥ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ ʧʨʦʚʝʜʝʥʦ ʫ 2016 ʨ. 

ʆʩʦʙʣʠʚʦʩʪʽ ʩʦʨʪʫ: ʨʽʩʪ ʙʘʜʠʣʣʷ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʬʘʟʘʭ ʚʝʛʝʪʘʮʽʾ ï 

ʽʥʪʝʥʩʠʚʥʠʡ, ʟʘ ʨʘʥʥʴʦʛʦ (ʰʚʠʜʢʦʛʦ) ʙʫʣʴʙʦʫʪʚʦʨʝʥʥʷ ʟ ʚʠʩʦʢʦ ʁʪʦʚʘʨʥʩ̔ʪʁ; 

ʧʨʠʜʘʪʥʽʩʪʴ ʜʦ ʤʝʭʘʥʽʟʦʚʘʥʦʛʦ ʟʙʠʨʘʥʥʷ ʪʘ ʚʠʨʦʱʫʚʘʥʥʷ ʜʣʷ ʜʚʦʚʨʦʞʘʡʥʦʾ 

ʢʫʣʴʪʫʨʠ - ʚʠʩʦʢʘ; ʧʦʩʫʭʦʩʪʽʡʢʽʩʪʴ 8,0 ʙʘʣʽʚ ʟʘ 9-ʪʠ ʙʘʣʴʥʦʶ ʰʢʘʣʦʶ. ɹʫʣʴʙʠ 

ʤʘʶʪʴ ʦʢʨʫʛʣʫ ʬʦʨʤʫ, ʟʘ ʨʦʟʤʽʨʦʤ ï ʩʝʨʝʜʥʴʦʾ ʚʝʣʠʯʠʥʠ, ʰʢʽʨʢʘ - ʯʝʨʚʦʥʦ-

ʨʦʞʝʚʘ, ʘ ʤ'ʷʢʦʪʴ ʙʫʣʴʙ ï ʢʨʝʤʦʚʘ, ʟ ʭʦʨʦʰʠʤʠ ʩʤʘʢʦʚʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

ʋʨʦʞʘʡ ʥʘ 55-60-ʡ ʜʥʽ ʧʽʩʣʷ ʩʭʦʜʽʚ ʢʘʨʪʦʧʣʽ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ ʜʦ 25 ʪ/ʛʘ,  

ʟʘ  ʟʘʚʝʨʰʝʥʥʷ ʧʦʚʥʦʾ ʚʝʛʝʪʘʮʽʾ ï 50 ʪ/ʛʘ. ɺʤʽʩʪ ʢʨʦʭʤʘʣʶ ʢʦʣʠʚʘʻʪʴʩʷ ʚ  

ʤʝʞʘʭ 14ï15 %,  ʟʘ ʦʮʽʥʢʠ ʩʤʘʢʦʚʠʭ ʷʢʦʩʪʝʡ ʧʨʘʢʪʠʯʥʦ ʥʘ  ʤʘʢʩʠʤʘʣʴʥʦʤʫ 

ʨʽʚʥʽ ʫ 8,6 ʙʘʣʽʚ. ʉʪʽʡʢʠʡ ʜʦ ʦʩʥʦʚʥʠʭ ʭʚʦʨʦʙ ʢʘʨʪʦʧʣʽ: ʨʘʢʫ, ʬʽʪʦʬʪʦʨʦʟʫ. 

ʥʝʤʘʪʦʜʠ (ʟʦʣʦʪʠʩʪʦʾ ʮʠʩʪʦʫʪʚʦʨʶʶʯʦʾ ʢʘʨʪʦʧʣʷʥʦʾ). ʈʝʢʦʤʝʥʜʦʚʘʥʠʤʠ 

ʟʦʥʘʤʠ ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ ʻ ï ʇʦʣʽʩʩʷ, ʃʽʩʦʩʪʝʧ ʪʘ ʉʪʝʧ.  

ʉʦʨʪ ʃʝʛʝʥʜʘ, ʱʦ ʩʪʚʦʨʝʥʦ ʚ ɯʥʩʪʠʪʫʪʽ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʅɸɸʅ ʽ ʚʥʝʩʝʥʦ ʫ ʛʨʫʧʫ ʩʝʨʝʜʥʴʦʩʪʠʛʣʠʭ, ʟ ʥʘʧʨʷʤʢʦʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʩʪʦʣʦʚʽ ʮʽʣʽ ʽ ʨʝʻʩʪʨʘʮʽʻʶ ʫ ɼʝʨʞʘʚʥʦʤʫ ʨʝʻʩʪʨʽ ʩʦʨʪʽʚ 

ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ ʚ 2007 ʨ. 

ʆʩʦʙʣʠʚʦʩʪʽ ʩʦʨʪʫ: ʢʫʱ ï ʚʠʩʦʢʠʡ ʟ ʧʨʷʤʠʤʠ ʧʦʪʫʞʥʠʤʠ ʩʪʝʙʣʘʤʠ, ʟ 

ʧʨʦʤʽʞʥʠʤ ʪʠʧʦʤ, ʱʦ ʤʘʻ ʩʣʘʙʢʝ ʘʥʪʦʮʽʘʥʦʚʝ ʟʘʙʘʨʚʣʝʥʥʷ ʩʘʤʦʛʦ ʩʪʝʙʣʘ. 

ɹʫʣʴʙʠ ï ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʽ ʟ ʩʝʨʝʜʥʴʦʶ ʤʘʩʦʶ ʚʽʜ 90 ʽ ʜʦ 120 ʽ ʙʽʣʴʰʝ ʛ, 

ʨʦʞʝʚʦʛʦ ʢʦʣʴʦʨʫ, ʦʚʘʣʴʥʦʾ-ʚʠʜʦʚʞʝʥʦʾ ʬʦʨʤʠ ʟ ʜʝʱʦ ʯʝʨʚʦʥʠʤʠ ʚʽʯʢʘʤʠ, 

ʱʦ ʥʝʛʣʠʙʦʢʦ ʨʦʟʪʘʰʦʚʘʥʽ. ɻʘʨʥʠʡ ʪʦʚʘʨʥʠʡ ʚʠʛʣʷʜ ʪʘ ʚʠʩʦʢʽ, ʽ ʥʘʚʽʪʴ 

ʚʽʜʤʽʥʥʽ ʩʤʘʢʦʚʽ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ (7ï8 ʙʘʣʽʚ), ʟʘ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʚʧʣʠʚʫ ʘʙʦ 

ʦʙʨʦʙʢʠ-ʛʦʪʫʚʘʥʥʷ ʤ'ʷʢʦʪʴ ʢʨʝʤʦʚʦʛʦ ʢʦʣʴʦʨʫ ʥʝ ʪʝʤʥʽʻ. ɺʝʛʝʪʘʮʽʡʥʠʡ 

ʧʝʨʽʦʜ ʩʢʣʘʜʘʻ ï 112-117 ʜʥʽʚ ʟʘ ʨʘʭʫʥʦʢ ʚʠʩʦʢʦʛʦ ʙʘʣʫ ʩʪʽʡʢʦʩʪʽ ʜʦ 

ʬʽʪʦʬʪʦʨʦʟʫ ʚʝʛʝʪʘʪʠʚʥʦʾ  ʤʘʩʠ, ʚʤʽʩʪ ʢʨʦʭʤʘʣʶ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 11,2 ʜʦ 
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17,3 % ʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ. ʉʪʽʡʢʠʡ ʧʨʦʪʠ ʫʩʽʭ ʧʘʪʦʪʠʧʽʚ ʨʘʢʫ 

ʢʘʨʪʦʧʣʽ ʽ  ʘʣʴʪʝʨʥʘʨʽʦʟʫ ʟʘ ʚʠʩʦʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʣʝʞʢʦʩʪʽ ʚ ʧʝʨʽʦʜ ʟʙʝʨʽʛʘʥʥʷ.  

ʆʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ, ʱʦ ʚʢʣʶʯʝʥʦ ʫ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʂʦʨʦʪʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʨʛʘʥʽʯʥʦʛʦ ʜʦʙʨʠʚʘ çʑʝʜʨʝ ʧʦʣʝè ī ʩʫʭʦʛʦ 

ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ: ʘʟʦʪ ʟʘʛʘʣʴʥʠʡ ī 2,3-2,8 %; ʘʟʦʪ ʘʤʦʥʽʡʥʠʡ 

ī 0,8-0,7 %; ʬʦʩʬʦʨ ʨʫʭʦʤʠʡ ï 2,6-2,1 %; ʢʘʣʽʡ ʨʫʭʦʤʠʡ ī 2,0-2,4 %; ʚʦʣʦʛʘ - 

18,1 %; ʚʦʣʴʥʽʩʪʴ ī 12,8 %; ʢʠʩʣʦʪʥʽʩʪʴ ī 7,6 %. ɺʠʨʦʙʥʠʢ ī ʧʨʠʚʘʪʥʝ 

ʧʽʜʧʨʠʻʤʩʪʚʦ çʑʝʜʨʠʡ ʣʘʥè ʤ. ʇʫʩʪʦʤʠʪʠ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. (ʜʦʜʘʪʦʢ ɸ.2) 

ɹʽʦʛʫʤʫʩ - ʝʢʦʣʦʛʽʯʥʝ ʜʦʙʨʠʚʦ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ 

ʽ ʮʽʣʠʤ ʢʦʤʧʣʝʢʩʦʤ ʢʦʨʠʩʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʫʪʚʦʨʝʥʥʷ 

ʨʦʜʶʯʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ. ɯʜʝʘʣʴʥʦ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ ʽ ʜʝʢʦʨʘʪʠʚʥʠʭ ʨʦʩʣʠʥ ʚ ʷʢʦʩʪʽ ʦʩʥʦʚʥʦʛʦ ʚʠʜʫ ʞʠʚʣʝʥʥʷ ʪʘ 

ʧʽʜʞʠʚʣʝʥʥʷ ʚʩʽʭ ʚʠʜʽʚ. ʉʧʨʠʷʻ ʨʝʘʥʽʤʘʮʽʾ ʚʠʩʥʘʞʝʥʠʭ ˇʨʫʥʪʽʚ, ʧʦʢʨʘʱʫʻ 

ʧʦʚʽʪʨʷʥʦ-ʚʦʜʥʠʡ ʙʘʣʘʥʩ ˇʨʫʥʪʽʚ ʟ ʚʝʣʠʢʠʤ ʚʤʽʩʪʦʤ ʛʣʠʥʠ. ʉʢʣʘʜ: 

ʢʦʥʮʝʥʪʨʦʚʘʥʝ ʜʦʙʨʠʚʦ, ʷʢʝ ʤʽʩʪʠʪʴ ʮʽʣʠʡ ʢʦʤʧʣʝʢʩ ʥʝʦʙʭʽʜʥʠʭ ʧʦʞʠʚʥʠʭ 

ʨʝʯʦʚʠʥ ʽ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ, ˇʨʫʥʪʦʚʽ ʬʝʨʤʝʥʪʠ, ʘʥʪʠʙʽʦʪʠʢʠ, ʚʽʪʘʤʽʥʠ, 

ʛʦʨʤʦʥʠ, ʱʦ ʩʢʦʥʮʝʥʪʨʦʚʘʥʦ ʽ ʟʙʘʣʘʥʩʦʚʘʥʦ ʩʪʦʩʦʚʥʦ ʦʢʨʝʤʦ ʚʟʷʪʠʭ ʢʫʣʴʪʫʨ. 

ɼʦ ʩʢʣʘʜʫ ʜʦʙʨʠʚʘ ʚʚʝʜʝʥʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʛʫʤʽʥʦʚʠʭ ʨʝʯʦʚʠʥ ʟʘ 

ʫʥʽʢʘʣʴʥʦʛʦ ʥʘʧʦʚʥʝʥʥʷ ʡʦʛʦ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ ʩʧʨʠʷʶʯʠʤʠ ʧʽʜʚʠʱʝʥʥʶ 

ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ. 

ʇʨʠʟʥʘʯʝʥʥʷ: ʧʨʠʜʘʪʥʝ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʷʢʦʩʪʽ ʦʩʥʦʚʥʦʛʦ 

ʦʨʛʘʥʽʯʥʦʛʦ ʜʦʙʨʠʚʘ ʟʘ ʩʘʜʽʥʥʷ, ʘ ʪʘʢʦʞ ʧʽʜʞʠʚʣʝʥʥʷ ʚʩʽʭ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʚʠʩʘʜʢʠ ʩʘʜʞʘʥʮʽʚ ʫ ʣʽʩʽʚʥʠʮʪʚʽ, 

ʢʚʽʪʥʠʢʘʨʩʪʚʽ,  ʨʝʘʥʽʤʘʮʽʡʥʠʭ ʪʘ ʨʝ ʢʫʣʴʪʠʚʘʮʽʡʥʠʭ ʟʘʭʦʜʘʭ ʟ ʚʽʜʥʦʚʣʝʥʥʷ 

ˇʨʫʥʪʽʚ. ʆʩʥʦʚʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʜʦʙʨʠʚʘ ʻ : ʟʙʽʣʴʰʝʥʥʷ ʚʨʦʞʘʡʥʽʩʪʴ ʥʘ 40 %; 

ʩʢʦʨʦʯʝʥʥʷ ʪʝʨʤʽʥʽʚ ʩʭʦʜʞʝʥʥʷ ʥʘʩʽʥʥʷ ʽ ʜʦʟʨʽʚʘʥʥʷ ʧʣʦʜʽʚ ʥʘ 15-20 %; 

ʤʽʥʽʤʽʟʘʮʽʷ ʟʜʘʪʥʦʩʪʽ ʨʦʩʣʠʥ ʱʦʜʦ ʥʘʢʦʧʠʯʝʥʥʷ ʥʽʪʨʘʪʽʚ ʪʘ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ; 

ʧʽʜʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʙʽʦʣʦʛʽʯʥʦʾ ʮʽʥʥʦʩʪʽ ʦʪʨʠʤʘʥʦʛʦ ʚʨʦʞʘʶ ʪʘ 

ʟʙʽʣʴʰʝʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʦʢʘʟʥʠʢʽʚ: ʢʽʣʴʢʽʩʪʴ ʚʽʪʘʤʽʥʫ ʉ, ʮʫʢʨʽʚ, 
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ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. ɺʠʨʦʙʥʠʢ - ʘʩʦʮʽʘʮʽʷ çɹʽʦʢʦʥʚʝʨʩʽʷè, ʤ. ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢ, ʋʢʨʘʾʥʘ. (ʜʦʜʘʪʦʢ ɸ.3) 

ɹʽʦʘʢʪʠʚ ï ʻ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʤ ʦʨʛʘʥʽʯʥʠʤ ʜʦʙʨʠʚʦʤ, ʚʠʛʦʪʦʚʣʝʥʠʤ 

ʰʣʷʭʦʤ ʢʝʨʦʚʘʥʦʾ ʙʽʦʬʝʨʤʝʥʪʘʮʽʾ ʥʘ ʦʩʥʦʚʽ ʧʪʘʰʠʥʦʛʦ ʧʦʩʣʽʜʫ ʪʘ ʩʪʘʚʢʦʚʦʛʦ 

ʦʨʛʘʥʽʯʥʦʛʦ ʪʦʨʬʫ. ʉʢʣʘʜ : ʟʘʛʘʣʴʥʠʡ ʘʟʦʪ ï 2,3 ï 3,5 %, ʬʦʩʬʦʨ ï 2,3 ï 3,2 %, 

ʢʘʣʽʡ ï 1,0 ï 1,4 %, ʤʽʢʨʦʝʣʝʤʝʥʪʠ: ʤʘʛʥʽʡ ï 300-400 ʤʛ/ʣ, ʤʽʜʴ ï 60-80 ʤʛ/ʣ, 

ʟʘʣʽʟʦ ï 10 ʤʛ/ʣ, ʘ ʪʘʢʦʞ ʮʠʥʢ, ʢʦʙʘʣʴʪ, ʙʦʨ, ʤʽʜʴ, ʤʦʣʽʙʜʝʥ ʽ ʪ. ʜ.  

ʇʝʨʝʚʘʛʘʤʠ ʜʦʙʨʠʚʘ ʻ:  

- ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʩʣʠʥ ʣʝʛʢʦʜʦʩʪʫʧʥʠʤʠ ʬʦʨʤʘʤʠ ʧʦʞʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ; 

- ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʩ. -ʛ. ʢʫʣʴʪʫʨ;  

- ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʚʠʨʦʱʝʥʦʾ ʧʨʦʜʫʢʮʽʾ;  

- ʙʣʦʢʫʚʘʥʥʷ ʧʝʨʝʭʦʜʫ ʽʟ ˇʨʫʥʪʫ ʚ ʨʦʩʣʠʥʠ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, 

ʨʘʜʽʦʥʫʢʣʝʾʜʽʚ, ʥʽʪʨʘʪʽʚ, ʟʘʣʠʰʢʽʚ ʦʪʨʫʪʦʭʽʤʽʢʘʪʽʚ;  

- ʚʦʣʦʜʽʻ ʧʨʦʣʦʥʛʦʚʘʥʦʶ ʜʽʻʶ (ʚʽʜ ʤʦʤʝʥʪʫ ʚʥʝʩʝʥʥʷ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ) ʽ ʥʘʩʪʫʧʥʽ 2-3 ʨʦʢʠ;  

- ʟʤʽʮʥʶʻ ʽʤʫʥʽʪʝʪ ʨʦʩʣʠʥ;  

- ʧʽʜʚʠʱʫʻ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ˇʨʫʥʪʫ; 

- ʧʽʜʚʠʱʫʻ ʧʦʣʴʦʚʫ ʩʭʦʞʽʩʪʴ ʨʦʩʣʠʥ, ʧʦʢʨʘʱʫʻ ʩʪʨʝʩʦʩʪʽʡʢʽʩʪʴ. 

ʉʝʨʪʠʬʽʢʦʚʘʥʦ ï çʆʨʛʘʥʽʢ ʩʪʘʥʜʘʨʪè (ʆʨʛʘʥ ʩʝʨʪʠʬʽʢʘʮʽʾ ʦʨʛʘʥʽʯʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʋʢʨʘʾʥʘ) ʪʘ çIMO controlè (Ecocert Swiss AG, ʐʚʝʡʮʘʨʽʷ) ʜʣʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʦʨʛʘʥʽʯʥʦʤʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʟʘ ʧʦʩʪʘʥʦʚʘʤʠ (ɽʉ) ˉ 

834/2007 I (EC) ˉ 889/2008. ɺʠʨʦʙʥʠʢ ï çɹʽʦʪʝʭʥʦʣʦʛʽʯʥʘ ʢʦʤʧʘʥʽʷè, ʤ. 

ʃʴʚʽʚ, ʋʢʨʘʾʥʘ (ʜʦʜʘʪʦʢ ɸ.4). 

 

ɺʠʩʥʦʚʢʠ ʟ ʨʦʟʜʽʣʫ 2. 

1. ɿʘʭʽʜʥʠʡ ʃʽʩʦʩʪʝʧ ʟʘ ʩʚʦʾʤʠ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʥʘʣʝʞʠʪʴ ʜʦ ʥʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʭ ʟʦʥ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ 

ʢʘʨʪʦʧʣʽ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʩʝʨʝʜʥʴʦ ʙʘʛʘʪʦʨʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʢʽʣʴʢʦʩʪʽ 

ʦʧʘʜʽʚ ʪʘ ʩʫʤʦʶ ʘʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ. ʋ ʮʽʣʦʤʫ ʮʽ ʫʤʦʚʠ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʾ ʚʨʦʞʘʡʥʦʩʪʽ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʨʦʢʠ ʧʨʦʚʝʜʝʥʥʷ 
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ʜʦʩʣʽʜʞʝʥʴ, ʚʽʜʤʽʯʝʥʦ ʧʦʢʘʟʥʠʢʠ ʱʦʜʦ ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʦʧʘʜʽʚ ʽ 

ʪʝʧʣʘ ʟʘ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ, ʱʦ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʘʨʪʦʧʣʽ. 

ʆʢʨʝʤʽ ʨʦʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʢʨʠʪʠʯʥʠʤʠ ʬʘʟʘʤʠ ʬʦʨʤʫʚʘʥʥʷ ʙʽʦʮʝʥʦʟʫ, 

ʢʦʣʠ ʥʝʩʪʘʯʘ ʚʦʣʦʛʠ ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʨʽʟʢʠʤʠ ʘʤʧʣʽʪʫʜʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ 

ʪʝʤʧʝʨʘʪʫʨʠ. ʊʘʢʽ ʫʤʦʚʠ ʩʪʚʦʨʶʶʪʴ ʩʪʨʝʩʦʚʽ ʬʘʢʪʦʨʠ ʜʣʷ ʢʫʣʴʪʫʨʠ, ʱʦ ʤʦʞʝ 

ʩʧʦʥʫʢʘʪʠ ʧʦʨʫʰʝʥʥʷ ʧʨʦʮʝʩʽʚ ʬʽʟʽʦʣʦʛʽʾ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʽ ʟʤʝʥʰʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʚ ʮʽʣʦʤʫ. ɺʦʜʥʦʯʘʩ ʫ ʩʧʨʠʷʪʣʠʚʽ ʨʦʢʠ 

ʧʦʻʜʥʘʥʥʷ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʽ ʦʧʪʠʤʘʣʴʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʝʞʠʤʽʚ 

ʟʘʙʝʟʧʝʯʫʻ ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʘʛʨʦʮʝʥʦʟʽʚ ʢʘʨʪʦʧʣʽ. 

2. ʊʘʢʠʤ ʯʠʥʦʤ, ɿʘʭʽʜʥʠʡ ʃʽʩʦʩʪʝʧ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʧʦʪʝʥʮʽʡʥʦ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʫ ʟʦʥʫ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ, ʧʨʦʪʝ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʞʝ ʟʥʘʯʥʦ ʽ ʥʘʚʽʪʴ ʩʫʪʪʻʚʦ ʟʘʣʝʞʘʪʠ ʚʽʜ ʚʧʣʠʚʫ ʥʝ ʪʽʣʴʢʠ 

ʧʦʛʦʜʥʠʭ ʢʦʣʠʚʘʥʴ ʫ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ, ʘ ʡ ʽʥʰʠʭ ʥʝ ʤʝʥʰ ʚʘʛʦʤʠʭ ʩʢʣʘʜʦʚʠʭ 

ʧʨʦʮʝʩʫ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ ʢʘʨʪʦʧʣʽ. ɺʩʝ ʮʝ ʧʽʜʢʨʝʩʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʜʘʧʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʤʽʥʽʤʽʟʘʮʽʶ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʢʣʽʤʘʪʠʯʥʠʭ ʩʪʨʝʩʽʚ ʪʘ ʩʪʘʙʽʣʽʟʘʮʽʶ ʚʨʦʞʘʡʥʦʩʪʽ 

ʢʫʣʴʪʫʨʠ. 

3. ʇʨʦʛʨʘʤʘ ʪʘ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʬʦʨʤʦʚʘʥʦʾ ʨʦʙʦʯʦʾ ʛʽʧʦʪʝʟʠ, ʱʦ ʟʘʙʝʟʧʝʯʠʣʦ ʾʭʥʶ ʥʘʫʢʦʚʫ 

ʦʙˇʨʫʥʪʦʚʘʥʽʩʪʴ ʽ ʧʨʘʢʪʠʯʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ. ʉʠʩʪʝʤʘ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʦʙʣʽʢʽʚ 

ʪʘ ʘʥʘʣʽʪʠʯʥʠʭ ʧʨʦʮʝʜʫʨ ʜʘʣʘ ʤʦʞʣʠʚʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦ ʡ ʫ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ 

ʨʦʟʢʨʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʨʦʩʣʠʥʘʭ 

ʢʘʨʪʦʧʣʽ ʧʽʜ ʚʧʣʠʚʦʤ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ. ɿʘʩʪʦʩʦʚʘʥʽ 

ʤʝʪʦʜʠ ʜʦʟʚʦʣʠʣʠ ʧʨʦʩʪʝʞʠʪʠ ʜʠʥʘʤʽʢʫ ʨʦʩʪʦʚʠʭ ʽ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʟʤʽʥ, 

ʦʮʽʥʠʪʠ ʾʭ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʽʟ ˇʨʫʥʪʦʚʦ ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ ʪʘ ʚʠʟʥʘʯʠʪʠ 

ʨʦʣʴ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʫ ʬʦʨʤʫʚʘʥʥʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʫʣʴʪʫʨʠ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʠʚ ʥʝ ʣʠʰʝ ʦʪʨʠʤʘʥʥʷ ʜʦʩʪʦʚʽʨʥʠʭ ʜʘʥʠʭ, ʘʣʝ ʡ 

ʩʪʚʦʨʠʚ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʛʣʠʙʰʦʛʦ ʨʦʟʫʤʽʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʘʜʘʧʪʘʮʽʾ ʢʘʨʪʦʧʣʽ 

ʜʦ ʫʤʦʚ ɿʘʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ. 



75 

4. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʴ ʚʠʩʪʫʧʘʻ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʽʥʪʝʛʨʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʘʛʨʦʭʽʤʽʯʥʠʭ ʘʥʘʣʽʟʽʚ, ʧʦʣʴʦʚʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʦʮʽʥʦʢ ʫ ʻʜʠʥʫ ʩʠʩʪʝʤʫ, ʩʧʨʷʤʦʚʘʥʫ ʥʘ 

ʚʠʷʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʚʧʣʠʚʫ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʥʘ ʨʽʩʪ, ʨʦʟʚʠʪʦʢ ʽ 

ʚʨʦʞʘʡʥʽʩʪʴ ʢʘʨʪʦʧʣʽ ʚ ʨʝʛʽʦʥʽ. 
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ʈʆɿɼɯʃ 3 

ɺʇʃʀɺ ɽʃɽʄɽʅʊɯɺ ɾʀɺʃɽʅʅʗ ʅɸ ʇʈʆɼʋʂʊʀɺʅɯʉʊʔ ʉʆʈʊɯɺ 

ʂɸʈʊʆʇʃɯ ʈɯɿʅʀʍ ɻʈʋʇ ʉʊʀɻʃʆʉʊɯ 

 

3.1 ʈʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ 

ɹʝʟʧʝʨʝʨʚʥʠʡ ʧʨʦʮʝʩ, ʷʢʠʡ ʥʘʫʢʦʚʮʽ ʧʦʜʽʣʷʶʪʴ ʥʘ ʦʢʨʝʤʽ ʬʘʟʠ 

ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʽ ʷʢʽ ʧʦʩʪʫʧʦʚʦ ʧʝʨʝʭʦʜʷʪʴ ʦʜʥʘ ʚ ʦʜʥʫ ʻ ʨʦʩʪʦʤ ʽ 

ʨʦʟʚʠʪʢʦʤ ʨʦʩʣʠʥ, ʘ ʦʩʥʦʚʥʠʤʠ ʬʘʟʘʤʠ ʨʦʟʚʠʪʢʫ ʜʣʷ ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ ʻ ʪʘʢʽ 

ʬʘʟʠ: ʩʭʦʜʠ, ʙʫʪʦʥʽʟʘʮʽʷ, ʮʚʽʪʽʥʥʷ ʪʘ ʚʽʜʤʠʨʘʥʥʷ ʙʘʜʠʣʣʷ [189]. 

ɸʥʘʣʽʟ ʩʦʨʪʽʚ ʢʘʨʪʦʧʣʽ ʉʣʘʫʪʘ ʪʘ ʃʝʛʝʥʜʘ, ʱʦ ʚʢʣʶʯʝʥʦ ʫ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʟʘ ʙʽʦʤʝʪʨʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʧʨʦʚʝʜʝʥʦ ʫ ʥʘʩʪʫʧʥʽ ʤʽʞʬʘʟʥʽ ʧʝʨʽʦʜʠ, ʘ 

ʩʘʤʝ: ʩʘʜʽʥʥʷ ï ʬʘʟʘ ʧʦʚʥʠʭ ʩʭʦʜʽʚ; ʧʦʚʥʽ ʩʭʦʜʠ ï ʬʘʟʘ ʙʫʪʦʥʽʟʘʮʽʾ; 

ʙʫʪʦʥʽʟʘʮʽʷ ï ʬʘʟʘ ʧʦʚʥʦʛʦ ʢʚʽʪʢʫʚʘʥʥʷ; ʧʦʚʥʝ ʢʚʽʪʢʫʚʘʥʥʷ ï ʬʘʟʘ 

ʚʽʜʤʠʨʘʥʥʷ ʙʘʜʠʣʣʷ. ɿʘ ʧʝʨʝʨʘʭʦʚʘʥʠʤʠ ʬʘʟʘʤʠ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʧʝʨʽʦʜ 

ʪʨʠʚʘʣʦʩʪʽ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ ʪʘ ʚʧʣʠʚ ʚʥʝʩʝʥʠʭ ʜʦʟ ʞʠʚʣʝʥʥʷ ʥʘ 

ʢʦʞʥʫ ʟ ʥʠʭ. 

ʇʨʦʚʝʜʝʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʴ ʪʘ ʦʙʣʽʢʽʚ ʥʘ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʢʘʭ ʜʘʣʦ 

ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʤʽʪʠʪʠ ʚʧʣʠʚ ʜʦʙʨʠʚ ʥʘ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ, ʘ ʩʘʤʝ ʥʘ ʧʝʨʽʦʜ 

ʪʨʠʚʘʣʦʩʪʽ ʬʘʟ ʚʝʛʝʪʘʮʽʾ ʨʦʩʣʠʥ ʪʘ ʥʘʢʦʧʠʯʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ. ʉʣʽʜ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʾʭ ʪʨʠʚʘʣʽʩʪʴ ʟʘʣʝʞʠʪʴ ʥʝ ʪʽʣʴʢʠ ʚʽʜ ʤʦʨʬʦʣʦʛʽʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʦʨʪʽʚ ʘ ʡ ʚʽʜ ʛʨʫʧʠ ʩʪʠʛʣʦʩʪʽ, ʱʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ, ʘ ʩʘʤʝ 

ʨʘʥʥʴʦʩʪʠʛʣʠʡ ʩʦʨʪ ʉʣʘʫʪʘ ʪʘ ʩʝʨʝʜʥʴʦʩʪʠʛʣʠʡ ʩʦʨʪ ʃʝʛʝʥʜʘ. 

ʗʢ ʧʦʢʘʟʘʣʠ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʟʘ ʨʦʢʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʪʨʠʚʘʣʽʩʪʴ 

ʚʝʛʝʪʘʮʽʡʥʦʾ ʬʘʟʠ ʚʽʜ ʩʘʜʽʥʥʷ ʜʦ ʧʦʚʥʠʭ ʩʭʦʜʽʚ ʫ ʩʦʨʪʫ ʉʣʘʫʪʘ ʩʢʣʘʜʘʣʘ 31 

ʜʦʙʫ, ʘ ʫ ʩʦʨʪʫ ʃʝʛʝʥʜʘ 37 ʜʽʙ. 

ʇʝʨʽʦʜ ʤʽʞʬʘʟʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʚʽʜ ʧʦʚʥʠʭ ʩʭʦʜʽʚ ʜʦ ʧʦʯʘʪʢʫ ʙʫʪʦʥʽʟʘʮʽʾ, 

ʪʨʠʚʘʚ ʫ ʩʦʨʪʫ ʉʣʘʫʪʘ ï 13, ʫ ʩʦʨʪʫ ʃʝʛʝʥʜʘ ï 18 ʜʽʙ, ʘ ʚʽʜ ʬʘʟʠ ʙʫʪʦʥʽʟʘʮʽʾ 

ʜʦ ʬʘʟʠ ʧʦʚʥʦʛʦ ʢʚʽʪʢʫʚʘʥʥʷ ʡʦʛʦ ʪʨʠʚʘʣʽʩʪʴ ʩʪʘʥʦʚʠʣʘ ʜʣʷ ʩʦʨʪʫ ʉʧʘʩ ï 26, 

ʘ ʫ ʩʦʨʪʫ ʃʝʛʝʥʜʘ ï 20 ʜʽʙ. 
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ʊʨʠʚʘʣʽʩʪʴ ʟʘʚʝʨʰʘʣʴʥʦʛʦ ʝʪʘʧʫ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ, ʘ ʩʘʤʝ ʚʽʜ 

ʬʘʟʠ ʮʚʽʪʽʥʥʷ ʜʦ ʬʘʟʠ ʧʦʚʥʦʛʦ ʚʽʜʤʠʨʘʥʥʷ ʙʘʜʠʣʣʷ ʩʢʣʘʜʘʣʘ ʫ ʩʦʨʪʫ ʉʣʘʫʪʘ - 

31, ʘ ʫ ʩʦʨʪʫ ʃʝʛʝʥʜʘ ʚʽʜʧʦʚʽʜʥʦ 36 ʜʽʙ. ɼʘʥʽ ʪʨʠʚʘʣʦʩʪʽ ʧʝʨʽʦʜʽʚ ʨʦʟʚʠʪʢʫ 

ʩʦʨʪʽʚ ʢʘʨʪʦʧʣʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 3.1. 

 
 

ʈʠʩ. 3.1 ï ʊʨʠʚʘʣʽʩʪʴ ʤʽʞʬʘʟʥʠʭ ʧʝʨʽʦʜʽʚ ʟʘ ʛʨʫʧʘʤʠ ʩʪʠʛʣʦʩʪʽ ʩʦʨʪʽʚ 

ʢʘʨʪʦʧʣʽ (2023-2025 ʨʨ.), ʜʽʙ 

 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʪʨʠʚʘʣʦʩʪʽ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʩʝʨʝʜʥʴʦʨʘʥʥʴʦʛʦ 

ʩʦʨʪʫ ʉʣʘʫʪʘ ʩʢʣʘʣʘ 102 ʜʦʙʠ, ʘ ʫ ʩʝʨʝʜʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʃʝʛʝʥʜʘ ï 111 ʜʽʙ. 

ʇʝʨʽʦʜʠ ʪʨʠʚʘʣʦʩʪʽ ʨʦʟʚʠʪʢʫ ʬʽʪʦʮʝʥʦʟʫ, ʘ ʩʘʤʝ: ʬʘʟʠ ʧʦʯʘʪʢʫ ʪʘ ʧʦʚʥʠʭ 

ʩʭʦʜʽʚ, ʬʘʟʘ ʙʫʪʦʥʽʟʘʮʽʾ-ʢʚʽʪʢʫʚʘʥʥʷ ʪʘ ʧʦʚʥʦʛʦ ʢʚʽʪʢʫʚʘʥʥ,̫ ʘ ʪʘʢʦʞ 

ʧʦʚʥʦʛʦ ʚʽʜʤʠʨʘʥʥʷ ʙʘʜʠʣʣʷ) ʩʪʦʩʦʚʥʦ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ ʨʘʥʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʉʣʘʫʪʘ ʪʘ 

ʩʝʨʝʜʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʃʝʛʝʥʜʘ ʚʽʜʧʦʚʽʜʘʶʪʴ ʙʽʦʣʦʛʦ-ʤʦʨʬʦʣʦʛʽʯʥʠʤ 

ʧʦʢʘʟʥʠʢʘʤ ʛʨʫʧ ʩʪʠʛʣʦʩʪʽ, ʜʦ ʷʢʠʭ ʚʦʥʠ ʚʥʝʩʝʥʥʽ.  
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3.2 ɼʠʥʘʤʽʢʘ ʟʤʽʥʠ ʙʽʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ ʟʘ 

ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʥʘ 60-ʡ ʪʘ 70-ʡ ʜʝʥʴ ʧʽʩʣʷ ʩʘʜʽʥʥʷ 

ʆʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ 

ʧʦʚʥʦʮʽʥʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʬʽʪʦʮʝʥʦʟʫ ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ ʻ ʥʘʨʦʩʪʘʥʥʷ 

ʚʝʛʝʪʘʪʠʚʥʦʾ ʤʘʩʠ ʟʘ ʷʢʦʛʦ ʧʨʦʭʦʜʠʪʴ ʤʘʢʩʠʤʘʣʴʥʝ ʬʦʨʤʫʚʘʥʥʷʤ ʜʦʙʦʚʦʛʦ 

ʧʨʠʨʦʩʪʫ ʙʫʣʴʙ ʪʘ ʥʘʢʦʧʠʯʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ. ʌʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ ʢʘʨʪʦʧʣʽ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʩʪʝʙʝʣ ʚ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʠʥ ʢʫʱ, ʜʝ ʢʦʞʥʝ ʦʢʨʝʤʦ 

ʚʟʷʪʝ ʩʪʝʙʣʦ ʚ ʭʦʜʽ ʧʨʦʮʝʩʽʚ ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ ʩʪʘʻ ʩʘʤʦʩʪʽʡʥʦʶ ʨʦʩʣʠʥʦʶ ʟ 

ʚʣʘʩʥʦʶ ʩʠʩʪʝʤʦʶ ʢʦʨʝʥʽʚ, ʱʦ ʬʦʨʤʫʻ ʙʫʣʴʙʠ [190]. 

ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʪʝʙʝʣ ʚ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʠʥ ʢʫʱ, ʚʝʜʝ ʟʘ ʩʦʙʦʶ 

ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʱʦʜʦ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʙʫʣʴʙ, ʱʦ ʩʬʦʨʤʫʚʘʣʦʩʴ ʧʽʜ 

ʢʫʱʝʤ, ʘ ʪʦʤʫ, ʚʽʜʧʦʚʽʜʥʦ ʤʽʞ ʢʽʣʴʢʽʩʪʶ ʩʪʝʙʝʣ ʪʘ ʢʽʣʴʢʽʩʪʶ ʙʫʣʴʙ ʽʩʥʫʻ 

ʧʨʷʤʘ ʟʘʣʝʞʥʽʩʪʴ. 

ɼʘʥʽ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʥʘ ʛʫʩʪʦʪʫ ʩʪʝʙʣʦʩʪʦʶ ʨʦʩʣʠʥ 

ʢʘʨʪʦʧʣʽ ʤʘʚ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʪʘʢʠʡ ʬʘʢʪʦʨ, ʷʢ ʜʦʟʘ ʚʥʝʩʝʥʠʭ ʜʦʙʨʠʚ ʪʘ ʾʭ ʚʠʜ 

(ʪʘʙʣ. 3.1, ʜʦʜʘʪʦʢ ɹ.1). 

ʆʪʞʝ, ʤʠ ʙʘʯʠʤʦ, ʱʦ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ ʙʝʟ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʪʘ 

ʟʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʜʦʟʠ ʜʦʙʨʠʚ N90P90K120 ʦʢʨʝʤʦ ʪʘ ʚ 

ʧʦʻʜʥʘʥʥʽ ʟ ʦʨʛʘʥʽʯʥʠʤʠ ʜʦʙʨʠʚʘʤʠ (40 ʪ/ʛʘ ʛʥʦʶ), ʘ ʪʘʢʦʞ ʟʘ ʚʥʝʩʝʥʥʷ 

ʜʦʙʨʠʚʘ ʙʽʦʘʢʪʠʚ ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʩʪʝʙʝʣ ʩʢʣʘʜʘʣʘ 3,7-4,3 ʰʪ. 

ʊʘʢ, ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 2023-2025 ʨʨ., ʢʽʣʴʢʽʩʪʴ ʩʪʝʙʝʣ ʫ ʢʫʱʽ, ʩʪʦʩʦʚʥʦ 

ʨʘʥʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʉʣʘʫʪʘ, ʙʫʣʘ ʥʘʡʙʽʣʴʰʦʶ ʟʘ ʚʥʝʩʝʥʥʷ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ 

ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ ʪʘ ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ ʽ ʩʢʣʘʜʘʣʘï 4,7 ʰʪ., ʘ ʚʥʝʩʝʥʥʷ 

ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ (ʛʥʽʡ, 40 ʪ/ʛʘ) ʩʧʨʠʷʣʦ ʨʦʟʚʠʪʢʫ 6,0 ʩʪʝʙʝʣ, ʱʦ ʻ 

ʥʘʡʚʠʱʠʤ ʧʦʢʘʟʥʠʢʦʤ ʚ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʴ. 

ʋ ʩʝʨʝʜʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʃʝʛʝʥʜʘ ʢʽʣʴʢʽʩʪʴ ʩʪʝʙʝʣ ʚ ʨʦʟʨʘʭʫʥʢʫ ʥʘ 

ʦʜʠʥ ʢʫʱ ʙʫʣʘ ʜʝʱʦ ʽʥʰʦʶ, ʘ ʧʦʢʘʟʥʠʢʠ ʚʠʱʠʤʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʩʦʨʪʦʤ 

ʢʘʨʪʦʧʣʽ ʉʣʘʫʪʘ.  
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ʊʘʙʣʠʮʷ 3.1 

ʂʽʣʴʢʽʩʪʴ ʩʪʝʙʝʣ ʪʘ ʚʠʩʦʪʘ ʨʦʩʣʠʥ ʥʘ 60-ʡ ʜʝʥʴ ʚʽʜ ʧʦʩʘʜʢʠ, ʩʝʨʝʜʥʻ 

 ʟʘ 2023-2025 ʨʨ. 

ɺʘʨʽʘʥʪʠ ʜʦʩʣʽʜʫ 

ʉʪʝʙʣʦʩʪʽʡ, 

ʰʪ 

ɺʠʩʦʪʘ 

ʩʪʝʙʝʣ ʢʫʱʘ, 

ʩʤ 

ʂʽʣʴʢʽʩʪʴ 

ʩʪʝʙʝʣ, ʰʪ. 

ɺʠʩʦʪʘ 

ʢʫʱʘ,  ʩʤ 

ʉʣʘʫʪʘ ʃʝʛʝʥʜʘ 

ɹʝʟ ʜʦʙʨʠʚ 

(ʢʦʥʪʨʦʣʴ) 
4,0 47,0 4,0 72,0 

ɻʥʽʡ, 40 ʪ/ʛʘ + 

N90P90K120 
4,3 68,0 4,6 94,0 

N90P90K120 4,3 45,0 5,3 84,0 

ɻʥʽʡ, 40 ʪ/ʛʘ 6,0 70,0 5,6 87,0 

ɻʨʘʥʫʣʴʦʚʘʥʠʡ 

ʢʫʨʷʯʠʡ ʧʦʩʣʽʜ, 

0,5 ʪ/ʛʘ 

4,7 74,0 5,6 87,0 

ɹʽʦʛʫʤʫʩ, 4,0 ʪ/ʛʘ 

(ʣʦʢʘʣʴʥʦ) 
4,7 76,0 11,0 100,0 

ɹʽʦʘʢʪʠʚ, 8,0 ʪ/ʛʘ 

(ʣʦʢʘʣʴʥʦ) 
3,7 68,0 4,7 77,0 

ʅɯʈ05 0,42-0,68 0,96-1,29 0,33-1,02 0,60-1,30 

 

ʅʘ ʢʦʥʪʨʦʣʽ (ʙʝʟ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ) ʢʽʣʴʢʽʩʪʴ ʩʬʦʨʤʦʚʘʥʠʭ ʩʪʝʙʝʣ ʙʫʣʘ 

ʥʘʡʤʝʥʰʦʶ ʽ ʩʪʘʥʦʚʠʣʘ ʚʽʜʧʦʚʽʜʥʦ 4,0 ʰʪ., ʟʘ ʚʥʝʩʝʥʥʷ ʛʥʦʶ ʚ ʧʦʻʜʥʘʥʥʽ ʟ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦʶ ʜʦʟʦʶ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʟʘ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚʘ ʙʽʦʘʢʪʠʚ 

ʚʦʥʘ ʩʢʣʘʣʘ ʚʽʜʧʦʚʽʜʥʦ 4,6 ʪʘ 4,7 ʰʪ. 

ɺʥʝʩʝʥʥʷ ʧʽʜ ʢʘʨʪʦʧʣʶ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʜʦʟʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ 

ʨʘʟʦʤ ʦʨʛʘʥʽʢʦʶ (ʫ ʚʠʛʣʷʜʽ ʛʥʦʶ) ʪʘ ʩʫʭʦʛʦ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ 

ʧʦʩʣʽʜʫ ʫ ʚʩʪʘʥʦʚʣʝʥʠʭ ʜʦʟʘʭ ʟʙʽʣʴʰʠʣʦ ʢʽʣʴʢʽʩʪʴ ʩʬʦʨʤʦʚʘʥʠʭ ʩʪʝʙʝʣ ʜʦ 

5,3, 5,6 ʪʘ 5,6 ʰʪ ʚʽʜʧʦʚʽʜʥʦ. ʅʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʩʪʝʙʝʣ ʫ ʩʦʨʪʫ ʃʝʛʝʥʜʘ 

ʚʽʜʤʽʯʝʥʦ ʟʘ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ (4,0 ʪ/ʛʘ ʣʦʢʘʣʴʥʦ), ʷʢʘ ʩʪʘʥʦʚʠʣʘ 

ʚʽʜʧʦʚʽʜʥʦ 11,0 ʰʪ. 

ʇʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ, ʜʦʟʚʦʣʷ ̒ʩʪʚʝʨʜʞʫʚʘʪʠ, 

ʱʦ ʬʦʨʤʫʚʘʥʥʷ ʛʫʩʪʦʪʠ ʩʪʝʙʣʦʩʪʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʘʢʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʯʠʥʥʠʢʘ, ʷʢ ʜʦʟʘ ʚʥʝʩʝʥʠʭ ʜʦʙʨʠʚ ʪʘʢ ʽ ʾʭ ʚʠʜ, ʭʦʯʘ ʪʘʢʠʡ ʯʠʥʥʠʢ ʷʢ ʩʦʨʪʦʚʘ 

ʦʩʦʙʣʠʚʽʩʪʴ ʥʝ ʩʣʽʜ ʚʠʢʣʶʯʘʪʠ. 



80 

ɿʘ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʤʽʯʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʠʡ ʧʨʠʨʽʩʪ 

ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ ʚ ʚʠʩʦʪʫ ʩʧʦʩʪʝʨʽʛʘʣʠ, ʷʢ ʫ ʩʦʨʪʫ ʉʣʘʫʪʘ, ʪʘʢ ʽ ʫ ʩʦʨʪʫ 

ʃʝʛʝʥʜʘ, ʫ ʚʘʨʽʘʥʪʘʭ ʟ ʚʥʝʩʝʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ ʨʽʟʥʦʛʦ ʚʠʜʫ, ʘ ʩʘʤʝ: 

ʛʥʽʡ, ʛʨʘʥʫʣʴʦʚʘʥʠʡ ʢʫʨʷʯʠʡ ʧʦʩʣʽʜ, ʜʦʙʨʠʚʦ ʙʽʦʛʫʤʫʩ (ʨʠʩ. 3.2). 

 

 
 

ʈʠʩ. 3.2 ï ɺʠʩʦʪʘ ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ ʟʘʣʝʞʥʦ ʚʽʜ ʚʥʝʩʝʥʠʭ ʜʦʙʨʠʚ  

(2023-2025 ʨʨ.), ʩʤ 

 

ʅʘ ʚʘʨʽʘʥʪʘʭ ʟ ʚʥʝʩʝʥʥʷʤ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʜʦʙʨʠʚ ʚʠʩʦʪʘ ʨʦʩʣʠʥ ʫ ʩʦʨʪʫ 

ʢʘʨʪʦʧʣʽ ʉʣʘʫʪʘ ʢʦʣʠʚʘʣʘʩʴ ʚ ʤʝʞʘʭ 45,0-74,0 ʩʤ, ʘ ʥʘʡʚʠʱʦʶ ʙʫʣʘ ʟʘ 

ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ ʽ ʩʪʘʥʦʚʠʣʘ ï 76,0 ʩʤ. ʉʪʦʩʦʚʥʦ ʩʦʨʪʫ ʢʘʨʪʦʧʣʽ 

ʃʝʛʝʥʜʘ ʚʽʜʤʽʯʝʥʦ ʘʥʘʣʦʛʽʯʥʫ ʪʝʥʜʝʥʮʽʶ ʨʦʟʚʠʪʢʫ ʩʪʝʙʝʣ ʢʘʨʪʦʧʣʽ ʽ 

ʥʘʡʚʠʱʠʤʠ ʚʦʥʠ ʙʫʣʠ ʟʘ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ ʪʘ ʚʠʩʦʪʘ ʨʦʩʣʠʥ 

ʩʢʣʘʜʘʣʘ ï 100,0 ʩʤ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ ʩʪʦʩʦʚʥʦ 

ʩʦʨʪʫ ʃʝʛʝʥʜʘ ʪʝʞ ʚʽʜʤʽʯʝʥʦ ʜʦʩʠʪʴ ʚʠʩʦʢʠʡ ʧʦʢʘʟʥʠʢ ʚʠʩʦʪʠ ʢʘʨʪʦʧʣʽ, ʱʦ 

ʩʢʣʘʚ ʚʽʜʧʦʚʽʜʥʦ 72,0 ʩʤ ʪʘ ʙʫʚ ʩʫʪʪʻʚʦ ʙʽʣʴʰʠʤ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʩʦʨʪʦʤ 

ʢʘʨʪʦʧʣʽ ʉʣʘʫʪʘ, ʜʝ ʚʽʥ ʩʪʘʥʦʚʠʚ ʣʠʰʝ 47,0 ʩʤ.  
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ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʜʘʻ ʧʽʜʩʪʘʚʫ ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ ʪʝ, ʱʦ ʩʫʢʫʧʥʝ 

ʚʥʝʩʝʥʥʷ, ʷʢ ʦʨʛʘʥʽʯʥʠʭ ʪʘʢ ʽ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʚ ʧʦʻʜʥʘʥʥʽ, ʘ ʪʘʢʦʞ ʽ 

ʦʢʨʝʤʦ (ʨʦʟʜʽʣʴʥʦ ʦʜʥʝ ʚʽʜ ʽʥʰʦʛʦ), ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʢʽʣʴʢʽʩʪʴ 

ʩʬʦʨʤʦʚʘʥʠʭ ʩʪʝʙʝʣ ʽ ʚʠʩʦʪʫ ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ, ʱʦ ʻ ʦʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ 

ʯʠʥʥʠʢʽʚ ʬʦʨʤʫʚʘʥʥʷ ʤʘʡʙʫʪʥʴʦʾ ʚʨʦʞʘʡʥʦʩʪʽ ʢʫʣʴʪʫʨʠ ʚ ʮʽʣʦʤʫ. 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʥʘʫʢʦʚʮʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʩʣʠʥ 

ʢʘʨʪʦʧʣʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʝʣʠʯʠʥʠ ʩʬʦʨʤʦʚʘʥʦʾ ʘʩʠʤʽʣʷʮʽʡʥʦʾ ʧʦʚʝʨʭʥʽ ʢʫʱʘ 

ʨʦʩʣʠʥʠ ʢʘʨʪʦʧʣʽ ʪʘ ʡʦʛʦ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ [191], ʘ ʪʦʤʫ ʥʘʤʠ 

ʚʠʟʥʘʯʝʥʦ ʧʣʦʱʽ ʣʠʩʪʦʚʦʾ ʧʦʚʝʨʭʥʽ ʢʘʨʪʦʧʣʽ ʥʘ 60 ʜʝʥʴ ʧʽʩʣʷ ʩʘʜʽʥʥʷ ʟʘ ʚʩʽʭ 

ʚʘʨʽʘʥʪʽʚ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ (ʪʘʙʣ. 3.2, ʜʦʜʘʪʦʢ ɹ.2). 

ʊʘʙʣʠʮʷ 3.2 

ɹʽʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʚʝʛʝʪʘʪʠʚʥʦʾ ʤʘʩʠ ʢʘʨʪʦʧʣʽ ʥʘ 60 ʜʝʥʴ ʧʽʩʣʷ 

ʩʘʜʽʥʥʷ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʥʷ (2023ï2025 ʨʨ.)  

ɺʘʨʽʘʥʪʠ ʜʦʩʣʽʜʫ 

ɺʘʛʘ ʦʜʥʦʛʦ 

ʢʫʱʘ, ʛ 

ɸʩʠʤʽʣʷʮʽʡʥʘ 

ʧʦʚʝʨʭʥʷ, 

ʪʠʩ.ʤ2/ʛʘ 

ɺʘʛʘ ʦʜʥʦʛʦ 

ʢʫʱʘ, ʛ 

ɸʩʠʤʽʣʷʮʽʡʥʘ 

ʧʦʚʝʨʭʥʷ, 

ʪʠʩ.ʤ2/ʛʘ 

ʉʣʘʫʪʘ ʃʝʛʝʥʜʘ 

ɹʝʟ ʜʦʙʨʠʚ 

(ʢʦʥʪʨʦʣʴ) 
120,0 30,3 374,0 31,9 

ɻʥʽʡ, 40 ʪ/ʛʘ + 

N90P90K120 
310,0 51,0 287,0 55,0 

N90P90K120 153,0 35,0 370,0 45,0 

ɻʥʽʡ, 40 ʪ/ʛʘ 303,0 46,2 430,0 43,8 

ɻʨʘʥʫʣʴʦʚʘʥʠʡ 

ʢʫʨʷʯʠʡ ʧʦʩʣʽʜ, 

0,5 ʪ/ʛʘ 

377,0 53,9 430,0 43,8 

ɹʽʦʛʫʤʫʩ, 4,0 ʪ/ʛʘ 

(ʣʦʢʘʣʴʥʦ) 
294,0 45,5 724,0 45,5 

ɹʽʦʘʢʪʠʚ, 8,0 ʪ/ʛʘ 

(ʣʦʢʘʣʴʥʦ) 
271,0 41,0 240,0 39,0 

ʅɯʈ05 0,83-1,12 0,35-0,75 1,16-1,17 0,66-1,19 

 

ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʧʣʦʱʽ ʣʠʩʪʦʚʦʾ ʧʦʚʝʨʭʥʽ ʢʘʨʪʦʧʣʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʥʘ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʙʨʠʚ ʩʢʣʘʜʘʣʠ ʫ 

ʨʘʥʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʉʣʘʫʪʘ ï 30,3 ʪʠʩ.ʤ
2
/ʛʘ, ʘ ʫ ʩʦʨʪʫ ʃʝʛʝʥʜʘ ʚʽʜʧʦʚʽʜʥʦ 

31,9 ʪʠʩ.ʤ
2
/ʛʘ. ɿʘ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ, ʱʦ ʧʦʻʜʥʫʻ ʤʽʥʝʨʘʣʴʥʽ (N90P90K120) ʟ 

ʦʨʛʘʥʽʯʥʠʤʠ (ʛʥʽʡ ï 40 ʪ/ʛʘ) ʧʣʦʱʘ ʩʬʦʨʤʦʚʘʥʦʾ ʧʦʚʝʨʭʥʽ ʣʠʩʪʢʽʚ ʟʘ ʩʦʨʪʦʤ 
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ʉʣʘʫʪʘ ʩʢʣʘʣʘ 51,0 ʪʠʩ.ʤ
2
/ʛʘ, ʘ ʟʘ ʩʦʨʪʦʤ ʃʝʛʝʥʜʘ ï 55,0 ʪʠʩ.ʤ

2
/ʛʘ ʽ ʙʫʣʠ 

ʥʘʡʚʠʱʠʤʠ ʤʽʞ ʫʩʽʭ ʚʘʨʽʘʥʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɺʠʩʦʢʠʡ ʧʦʢʘʟʥʠʢ ʬʦʨʤʫʚʘʥʥʷ ʧʣʦʱʽ ʣʠʩʪʦʚʦʾ ʧʦʚʝʨʭʥʽ, ʚʽʜʟʥʘʯʝʥʦ ʥʘ 

ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷʤ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ (0,5 ʪ/ʛʘ), ʱʦ 

ʩʪʘʥʦʚʠʚ ʟʘ ʨʘʥʥʽʤ ʩʦʨʪʦʤ ʉʣʘʫʪʘ ï 53,9 ʪʠʩ.ʤ
2
/ʛʘ ʽ ʜʝʱʦ ʥʠʞʯʠʤ ʟʘ 

ʩʝʨʝʜʥʴʦʩʪʠʛʣʠʤ ʩʦʨʪʦʤ ʃʝʛʝʥʜʘ ï 43,8 ʪʠʩ.ʤ
2
/ʛʘ. 

ʅʘ ʽʥʰʠʭ ʚʘʨʽʘʥʪʘʭ, ʱʦ ʚʢʣʶʯʝʥʦ ʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʦʢʘʟʥʠʢʠ ʚʝʣʠʯʠʥʠ 

ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʣʠʩʪʷ ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ ʢʦʣʠʚʘʣʘʩʷ ʚ ʤʝʞʘʭ 39,0 ï 46,5 

ʪʠʩ.ʤ
2
/ʛʘ ʪʘ ʙʫʣʠ ʦʧʪʠʤʘʣʴʥʠʤʠ ʦɦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʙʫʣʴʙ ʪʘ ʥʘʢʦʧʠʯʝʥʥʷ 

ʙʽʦʣʦʛʽʯʥʦʾ ʫʨʦʞʘʡʥʦʩʪʽ ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ ʩʪʦʩʦʚʥʦ ʜʘʥʦʛʦ ʧʝʨʽʦʜʫ 

ʬʦʨʤʫʚʘʥʥʷ ʬʽʪʦʮʝʥʦʟʫ. 

ɿʛʽʜʥʦ ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʟ 

ʢʘʨʪʦʧʣʝʶ, ʥʘ 60-ʡ ʜʝʥʴ ʧʽʩʣʷ ʩʘʜʽʥʥʷ ʢʘʨʪʦʧʣʽ, ʧʨʦʚʦʜʠʣʦʩʷ ʜʠʥʘʤʽʯʥʝ 

ʧʽʜʢʦʧʫʚʘʥʥʷ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʘʛʠ ʢʫʱʘ ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ. ɼʘʥʽ ʜʠʥʘʤʽʢʠ 

ʥʘʨʦʩʪʘʥʥʷ ʚʘʛʠ ʢʫʱʘ ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 3.3. 

 
 

ʈʠʩ. 3.3 ï ɺʘʛʘ ʙʫʣʴʙ ʢʘʨʪʦʧʣʽ ʚ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʠʥ ʢʫʱ, ʟʘʣʝʞʥʦ ʚʽʜ ʜʦʟʠ 

ʚʥʝʩʝʥʠʭ ʜʦʙʨʠʚ (2023-2025 ʨʨ.), ʛ 
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ɿʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʴ, ʚʘʛʘ ʙʫʣʴʙ ʚ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʠʥ ʢʫʱ ʩʪʦʩʦʚʥʦ 

ʚʘʨʽʘʥʪʫ ʙʝʟ ʜʦʙʨʠʚ (ʢʦʥʪʨʦʣʴ) ʫ ʩʦʨʪʫ ʉʣʘʫʪʘ ʩʢʣʘʜʘʣʘ 120 ʛ, ʘ ʫ ʩʦʨʪʫ 

ʃʝʛʝʥʜʘ ʚʽʜʧʦʚʽʜʥʦ 374 ʛ. ɺʥʝʩʝʥʥʷ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʜʦʟʠ ʜʦʙʨʠʚ N90P90K120 

ʜʝʱʦ ʟʙʽʣʴʰʠʣʦ ʧʦʢʘʟʥʠʢʠ ʽ ʫ ʩʦʨʪʫ ʉʣʘʫʪʘ ʚʽʥ ʟʙʽʣʴʰʠʚʩʷ ʜʦ 153 ʛ, ʘ ʫ 

ʩʦʨʪʫ ʃʝʛʝʥʜʘ ʟʤʝʥʰʠʚʩʷ ʜʦ 370 ʛ. ʎʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ ʩʦʨʪ 

ʢʘʨʪʦʧʣʽ ʉʣʘʫʪʘ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʛʨʫʧʠ ʨʘʥʥʴʦʩʪʠʛʣʠʭ ʽ ʧʨʦʮʝʩʠ ʨʦʩʪʫ ʪʘ 

ʨʦʟʚʠʪʢʫ ʜʝʱʦ ʰʚʠʜʰʝ ʧʨʦʭʦʜʷʪʴ, ʷʢ ʫ ʩʦʨʪʫ ʃʝʛʝʥʜʘ, ʱʦ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ 

ʛʨʫʧʠ ʩʝʨʝʜʥʴʦʩʪʠʛʣʠʭ. 

ʅʘʡʙʽʣʴʰʦʶ, ʚʘʛʘ ʦʜʥʦʛʦ ʢʫʱʘ ʢʘʨʪʦʧʣʽ ʨʘʥʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʉʣʘʫʪʘ, 

ʙʫʣʘ ʥʘ ʚʘʨʽʘʥʪʽ ʟʘ ʚʥʝʩʝʥʥʷ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ ʚ ʜʦʟʽ 0,5 ʪ/ʛʘ 

ï 377 ʛ ʪʘ ʟʘ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ ï 294 ʛ. ʋ ʩʝʨʝʜʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ 

ʃʝʛʝʥʜʘ ʥʘʡʚʠʱʘ ʫʨʦʞʘʡʥʽʩʪʴ ʟʘ ʜʠʥʘʤʽʯʥʦʛʦ ʧʽʜʢʦʧʫʚʘʥʥʷ ʥʘ 60-ʡ ʜʝʥʴ 

ʧʽʩʣʷ ʩʘʜʽʥʥʷ ʚʽʜʤʽʯʝʥʦ ʟʘ ʚʥʝʩʝʥʥʷ ʮʴʦʛʦ ʜʦʙʨʠʚʘ, ʘ ʩʘʤʝ ʙʽʦʛʫʤʫʩ ʚ ʜʦʟʽ  

4,0 ʪ/ʛʘ ʽ ʩʪʘʥʦʚʠʣʘ 724 ʛ, ʱʦ ʥʘ ʥʘʰʫ ʜʫʤʢʫ ʩʢʣʘʣʦʩʴ ʟʘʚʜʷʢʠ ʜʦʩʪʫʧʥʦʩʪʽ 

ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʜʘʥʦʛʦ ʜʦʙʨʠʚʘ ʜʣʷ ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ, ʭʦʯʘ ʙʫʣʘ 

ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʦʶ ʽ ʥʘ ʚʘʨʽʘʥʪʘʭ ʟ ʚʥʝʩʝʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ (ʛʥʽʡ, 40 

ʪ/ʛʘ ʪʘ ʛʨʘʥʫʣʴʦʚʘʥʠʡ ʢʫʨʷʯʠʡ ʧʦʩʣʽʜ, 0,5 ʪ/ʛʘ) ʽ ʩʪʘʥʦʚʠʣʘ 430 ʛ. 

ʅʘ ʚʩʽʭ ʽʥʰʠʭ ʚʘʨʽʘʥʪʘʭ ʜʦʩʣʽʜʞʝʥʴ ʮʽ ʧʦʢʘʟʥʠʢʠ ʩʢʣʘʜʘʣʠ ʫ ʩʦʨʪʫ 

ʉʣʘʫʪʘ ï 277-310 ʛ, ʘ ʫ ʩʦʨʪʫ ʃʝʛʝʥʜʘ ï 240-374 ʛ.  

ʉʪʦʩʦʚʥʦ ʜʘʥʦʛʦ ʧʝʨʽʦʜʫ ʬʦʨʤʫʚʘʥʥʷ ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ, ʘ ʩʘʤʝ 70 ʜʥʽʚ 

ʚʽʜ ʩʘʜʽʥʥʷ, ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʘʢʪʠʚʥʝ ʬʦʨʤʫʚʘʥʥʷʤ ʷʢ ʢʦʨʝʥʝʚʦʾ ʪʘʢ ʽ 

ʘʩʠʤʽʣʷʮʽʡʥʦʾ ʩʠʩʪʝʤ. ʎʽ ʧʨʦʮʝʩʠ ʧʨʦʭʦʜʷʪʴ ʧʘʨʘʣʝʣʴʥʦ ʽ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ: 

ʨʽʩʪ ʛʦʣʦʚʥʠʭ ʽ ʙʽʯʥʠʭ ʧʘʛʦʥʽʚ ʩʪʝʙʣʘ; ʽʥʪʝʥʩʠʚʥʝ ʬʦʨʤʫʚʘʥʥʷ ʣʠʩʪʢʦʚʦʾ 

ʧʦʚʝʨʭʥʽ; ʧʦʯʘʪʦʢ ʟʘʚôʷʟʫʚʘʥʥʷ ʙʫʣʴʙ ʟʘ ʧʦʩʪʫʧʦʚʦʛʦ ʟʤʠʢʘʥʥʷ ʙʘʜʠʣʣʷ ʫ 

ʤʽʞʨʷʜʜʽ.  

ʈʝʩʫʨʩ ʤʘʪʝʨʠʥʩʴʢʦʾ ʙʫʣʴʙʠ, ʫ ʮʝʡ ʧʝʨʽʦʜ, ʚʞʝ ʚʠʯʝʨʧʘʥʠʡ ʽ ʚʦʥʘ 

ʚʪʨʘʯʘʻ ʩʚʦʻ ʟʥʘʯʝʥʥʷ, ʷʢ ʜʞʝʨʝʣʦ ʝʥʝʨʛʽʾ, ʘ ʥʝʦʙʭʽʜʥʽ ʝʣʝʤʝʥʪʠ ʜʣʷ ʧʨʦʮʝʩʽʚ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ, ʨʦʩʣʠʥʠ ʢʘʨʪʦʧʣʽ ʦʪʨʠʤʫʶʪʴ ʟʘ ʨʘʭʫʥʦʢ ʚʞʝ ʩʬʦʨʤʦʚʘʥʦʾ 

ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ. ɺ ʮʝʡ ʯʘʩ ʢʘʨʪʦʧʣʷ ʧʦʪʨʝʙʫʻ ʧʨʠʨʦʜʥʠʭ ʯʠʥʥʠʢʽʚ 

ʧʨʠʨʦʩʪʫ ʫʨʦʞʘʡʥʦʩʪʽ, ʘ ʩʘʤʝ ʪʝʧʣʘ, ʩʚʽʪʣʘ ʽ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʚʦʣʦʛʠ. 
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ʅʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʦʶ ʜʣʷ ʨʦʟʚʠʪʢʫ ʻ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʚ ʤʝʞʘʭ + 18ï

20 ÁC,  ˇʨʫʥʪ ʧʦʚʠʥʝʥ ʜʦʙʨʝ ʧʨʦʛʨʽʚʘʪʠʩʷ, ʙʦ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ ʥʠʞʯʘ + 6 

Áʉ ʧʨʦʮʝʩʠ ʟʘʚôʷʟʫʚʘʥʦʩʪʽ ʙʫʣʴʙ ʧʦʚʥʽʩʪʶ ʟʫʧʠʥʷʶʪʴʩʷ. ʉʪʦʩʦʚʥʦ 

ʧʦʚʥʦʮʽʥʥʦʛʦ ʨʦʟʚʠʪʢʫ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʢʘʨʪʦʧʣʽ - ʥʝʦʙʭʽʜʥʦ ʜʦʩʪʫʧ 

ʧʦʚʽʪʨʷ, ʘ ʪʦʤʫ ʚ ʮʝʡ ʧʝʨʽʦʜ ʧʨʦʚʦʜʷʪʴ ʧʝʨʰʠʡ ʤʽʞʨʷʜʥʠʡ ʦʙʨʦʙʽʪʦʢ - 

ʧʽʜʛʦʨʪʘʥʥʷ [192]. 

ʇʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʙʽʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘ 70-ʡ ʜʝʥʴ ʧʽʩʣʷ 

ʩʘʜʽʥʥʷ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʘ ʚʠʩʦʪʘ ʢʫʱʘ ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ ʟʘ ʩʦʨʪʦʤ 

ʉʣʘʫʪʘ ʩʢʣʘʣʘ 95,0 ʩʤ ʥʘ ʚʘʨʽʘʥʪʽ ʚʥʝʩʝʥʥʷ ʛʥʦʶ ʫ ʜʦʟʽ 40 ʪ/ʛʘ + N90P90K120, ʘ 

ʩʪʦʩʦʚʥʦ ʩʝʨʝʜʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʢʘʨʪʦʧʣʽ ʃʝʛʝʥʜʘ ʚʦʥʘ ʙʫʣʘ ʪʘʢʦʶ ʞ, ʘʣʝ ʟʘ 

ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚʘ ʙʽʦʘʢʪʠʚ ʚ ʜʦʟʽ 8,0 ʪ/ʛʘ ʣʦʢʘʣʴʥʦ(ʪʘʙʣ. 3.3, ʜʦʜʘʪʦʢ ɹ.3).  

ʊʘʙʣʠʮʷ 3.3 

ʂʽʣʴʢʽʩʪʴ ʩʪʝʙʝʣ ʪʘ ʚʠʩʦʪʘ ʨʦʩʣʠʥ ʥʘ 70-ʡ ʜʝʥʴ ʧʽʩʣʷ ʩʘʜʽʥʥʷ  

ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 2023ï2025 ʨʨ. 

ɺʘʨʽʘʥʪʠ ʜʦʩʣʽʜʫ 

ʂʣ̔ʴʢʽʩʪʴ 

ʩʪʝʙʝʣ, ʰʪ. 

ɺʠʩʦʪʘ 

ʢʫʱʘ, ʩʤ 

ʂʽʣʴʢʽʩʪʴ 

ʩʪʝʙʝʣ, ʰʪ. 

ɺʠʩʦʪʘ 

ʢʫʱʘ,  ʩʤ 

ʉʣʘʫʪʘ ʃʝʛʝʥʜʘ 

ɹʝʟ ʜʦʙʨʠʚ 

(ʢʦʥʪʨʦʣʴ) 
4,0 55,0 4,0 93,0 

ɻʥʽʡ, 40 ʪ/ʛʘ + 

N90P90K120 
4,3 95,0 4,6 87,0 

N90P90K120 4,3 53,0 5,3 55,0 

ɻʥʽʡ, 40 ʪ/ʛʘ 6,0 87,0 5,6 80,0 

ɻʨʘʥʫʣʴʦʚʘʥʠʡ 

ʢʫʨʷʯʠʡ ʧʦʩʣʽʜ, 

0,5 ʪ/ʛʘ 

4,7 63,0 5,6 63,0 

ɹʽʦʛʫʤʫʩ, 4,0 ʪ/ʛʘ 

(ʣʦʢʘʣʴʥʦ) 
4,7 70,0 11,0 73,0 

ɹʽʦʘʢʪʠʚ, 8,0 ʪ/ʛʘ 

(ʣʦʢʘʣʴʥʦ) 
3,7 77,0 4,7 95,0 

ʅɯʈ05 0,34-0,86 0,71-0,91 0,68-0,78 0,78-0,88 

 

ʅʘ ʽʥʰʠʭ ʚʘʨʽʘʥʪʘʭ ʜʦʩʣʽʜʫ, ʮʽ ʧʦʢʘʟʥʠʢʠ ʤʘʣʠ ʪʘʢʽ ʟʥʘʯʝʥʥʷ: ʫ ʩʦʨʪʫ 

ʉʣʘʫʪʘ ʥʘʡʤʝʥʰʦʶ ʚʠʩʦʪʘ ʩʬʦʨʤʫʚʘʣʘʩʴ ʥʘ ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷʤ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʜʦʙʨʠʚʘ N90P90K120 ï 53,0 ʪʘ ʥʘ ʢʦʥʪʨʦʣʽ ʙʝʟ ʜʦʙʨʠʚ ʚʽʜʧʦʚʽʜʥʦ 

55,0 ʩʤ. ɿʘ ʚʥʝʩʝʥʥʷ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʜʦʟʠ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ (ʛʥʽʡ 40 ʪ/ʛʘ) 
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ʚʠʩʦʪʘ ʩʪʝʙʝʣ ʢʫʱʘ ʩʪʘʥʦʚʠʣʘ 87,0 ʰʪ, ʟʘ ʚʥʝʩʝʥʥʷ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ 

ʧʦʩʣʽʜʫ ʪʘ ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ ʚʠʩʦʪʘ ʢʫʱʘ ʟʤʝʥʰʠʣʘʩʴ ʜʦ 63,0 ʪʘ 70,0 ʩʤ 

ʚʽʜʧʦʚʽʜʥʦ. 

ʉʪʦʩʦʚʥʦ ʩʦʨʪʫ ʃʝʛʝʥʜʘ, ʪʦ ʥʘʡʤʝʥʰʘ ʚʠʩʦʪʘ ʩʪʝʙʝʣ ʚʽʜʤʽʯʝʥʦ ʥʘ 

ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷ ʣʠʰʝ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ï 55,0 ʩʤ. ɺʥʝʩʝʥʥʷ 40 ʪ/ʛʘ 

ʛʥʦʶ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʨʝʢʦʤʝʥʜʦʚʘʥʦʶ ʜʦʟʦʶ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ N90P90K120 ʪʘ 

ʩʘʤʦʛʦ ʛʥʦʶ ʟʙʽʣʴʰʠʣʦ ʚʠʩʦʪʫ ʢʫʱʘ ʜʦ 87,0 ʪʘ 80,0 ʩʤ ʚʽʜʧʦʚʽʜʥʦ 

ʥʘʚʝʜʝʥʦʛʦ ʚʘʨʽʘʥʪʫ ʞʠʚʣʝʥʥʷ. ɿʘ ʚʥʝʩʝʥʥʷ 0,5 ʪ/ʛʘ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ 

ʧʦʩʣʽʜʫ ʚʠʩʦʪʘ ʩʪʝʙʝʣ ʩʪʘʥʦʚʠʣʘ 63,0 ʩʤ, ʘ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ (4,0 

ʪ/ʛʘ, ʣʦʢʘʣʴʥʦ) ï 73,0 ʩʤ.  

ɿʙʽʣʴʰʝʥʥʷ ʧʨʠʨʦʩʪʫ ʨʦʩʣʠʥ ʫ ʚʠʩʦʪʫ, ʟʘ ʨʦʢʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʷʢ ʫ ʨʘʥʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʉʣʘʫʪʘ ʪʘʢ ʽ ʫ ʩʝʨʝʜʥʴʦʩʪʠʛʣʦʛʦ 

ʩʦʨʪʫ ʃʝʛʝʥʜʘ ʥʘ ʫʩʽʭ ʚʘʨʽʘʥʪʘʭ ʜʦʩʣʽʜʫ (ʨʠʩ. 3.4).  

 
ʈʠʩ. 3.4 ï ɺʠʩʦʪʘ ʨʦʩʣʠʥ ʥʘ 70-ʡ ʜʝʥʴ ʧʽʩʣʷ ʩʘʜʽʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʜʦʟʠ 

ʚʥʝʩʝʥʠʭ ʜʦʙʨʠʚ (2023-2025 ʨʨ.), ʩʤ 
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ɹʝʟ ʜʦʙʨʠʚ (ʢʦʥʪʨʦʣʴ) ɻʥʽʡ, 40 ʪ/ʛʘ + N90P90K120 

N90P90K120 ɻʥʽʡ, 40 ʪ/ʛʘ 

ɻ. ʢ. ʧʦʩʣʽʜ, 0,5 ʪ/ʛʘ ɹʽʦʛʫʤʫʩ, 4,0 ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ) 

ɹʽʦʘʢʪʠʚ, 8,0 ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ) 
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ɼʣʷ ʚʩʽʭ ʽʥʰʠʭ ʚʘʨʽʘʥʪʘʭ ʫ ʩʦʨʪʽʚ ʉʣʘʫʪʘ ʪʘ ʃʝʛʝʥʜʘ ʮʽ ʧʦʢʘʟʥʠʢʠ 

ʩʪʘʥʦʚʠʣʠ ʚʽʜ 53-55 ʜʦ 87-95 ʩʤ ʚʽʜʧʦʚʽʜʥʦ, ʘ ʚʝʣʠʯʠʥʘ ʧʨʠʨʦʩʪʫ ʢʦʣʠʚʘʣʘʩʴ 

ʚʽʜ + 7 ʜʦ + 29 ʩʤ ʚʽʜʧʦʚʽʜʥʦ ʚʘʨʽʘʥʪʫ ʞʠʚʣʝʥʥʷ ʪʘ ʩʦʨʪʫ, ʱʦ ʚʢʣʶʯʝʥʽ ʫ 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɿʘ ʜʘʥʠʤʠ ʥʘʫʢʦʚʮʽʚ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʦʜʝʨʞʘʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʚʠʩʦʢʫ 

ʫʨʦʞʘʡʥʽʩʪʴ ʢʘʨʪʦʧʣʽ ʣʠʩʪʦʚʘ ʧʦʚʝʨʭʥʷ ʧʦʚʠʥʥʘ ʩʪʘʥʦʚʠʪʠ ʥʝ ʤʝʥʰʝ 35-

40 ʪʠʩ.ʤ
2
/ʛʘ ʚ ʧʝʨʽʦʜ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ. ɿʘ 

ʪʘʢʦʾ ʧʣʦʱʽ ʣʠʩʪʷ, ʧʦʩʽʚʘʤʠ ʢʘʨʪʦʧʣʽ ʧʦʛʣʠʥʘʻʪʴʩʷ 80-90 ʌɸʈ ʩʦʥʷʯʥʦʾ 

ʝʥʝʨʛʽʾ, ʘ ʙʽʣʴʰʘ ʧʣʦʱʘ, ʤʦʞʝ ʙʫʪʠ ʰʢʽʜʣʠʚʦʶ ʪʘ ʥʝʜʦʮʽʣʴʥʦʶ ʚ 

ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʣʘʥʽ [193]. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʪʷʛʦʤ 2023-2025 ʨʨ., ʥʘ 70-ʡ 

ʜʝʥʴ ʧʽʩʣʷ ʩʘʜʽʥʥʷ ʧʣʦʱʘ ʩʬʦʨʤʦʚʘʥʦʾ ʣʠʩʪʦʚʦʾ ʧʦʚʝʨʭʥʽ ʫ ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ 

ʥʘ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ, ʱʦ ʥʝ ʧʝʨʝʜʙʘʯʘʻ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʩʢʣʘʣʘ ʫ ʩʦʨʪʫ 

ʢʘʨʪʦʧʣʽ ʉʣʘʫʪʘ 20,3 ʪʠʩ.ʤ
2
/ʛʘ ʽ ʫ ʩʦʨʪʫ ʃʝʛʝʥʜʘ ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʚ 

31,3 ʪʠʩ.ʤ
2
/ʛʘ (ʪʘʙʣ. 3.4, ʜʦʜʘʪʦʢ ɹ.4).  

ʊʘʙʣʠʮʷ 3.4. 

ʇʣʦʱʘ ʣʠʩʪʦʚʦʾ ʧʦʚʝʨʭʥʽ ʥʘ 70-ʡ ʜʝʥʴ ʧʽʩʣʷ ʩʘʜʽʥʥʷ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 

ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʥʷ (2023-2025 ʨʨ.)  

ɺʘʨʽʘʥʪʠ ʜʦʩʣʽʜʫ 

ɺʘʛʘ ʢʫʱʘ, 

ʛ 

ɸʩʠʤʽʣʷʮʽʡʥʘ 

ʧʦʚʝʨʭʥʷ,  

ʪʠʩ.ʤ
2
/ʛʘ 

ɺʘʛʘ 

ʢʫʱʘ, ʛ 

ɸʩʠʤʽʣʷʮʽʡʥʘ 

ʧʦʚʝʨʭʥʷ,  

ʪʠʩ.ʤ
2
/ʛʘ 

ʉʣʘʫʪʘ ʃʝʛʝʥʜʘ 

ɹʝʟ ʜʦʙʨʠʚ (ʢʦʥʪʨʦʣʴ) 170,0 20,3 317,0 31,3 

ɻʥʽʡ, 40 ʪ/ʛʘ + 

N90P90K120 
393,0 51,0 320,0 41,0 

N90P90K120 193,0 35,0 325,0 39,0 

ɻʥʽʡ, 40 ʪ/ʛʘ 390,0 46,2 440,0 46,2 

ɻʨʘʥʫʣʴʦʚʘʥʠʡ 

ʢʫʨʷʯʠʡ ʧʦʩʣʽʜ, 0,5 

ʪ/ʛʘ 

417,0 53,9 477,0 53,9 

ɹʽʦʛʫʤʫʩ, 4,0 ʪ/ʛʘ 

(ʣʦʢʘʣʴʥʦ) 
363,0 45,5 760,0 55,5 

ɹʽʦʘʢʪʠʚ, 8,0 ʪ/ʛʘ 

(ʣʦʢʘʣʴʥʦ) 
367,0 41,0 333,0 41,0 

ʅɯʈ05 1,02-2,50 0,66-0,85 0,79-2,00 0,81-0,95 
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ɺʥʝʩʝʥʥʷʤ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʜʦʟʠ ʜʦʙʨʠʚ N90P90K120 ʟ ʜʦʜʘʪʢʦʚʠʤ 

ʚʥʝʩʝʥʥʷ ʛʥʦʶ (40 ʪ/ʛʘ) ʧʦʢʘʟʘʣʦ ʟʙʽʣʴʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʽ ʩʢʣʘʣʦ ʜʣʷ ʩʦʨʪʫ 

ʉʣʘʫʪʘ ï 51,0 ʪʠʩ.ʤ
2
/ʛʘ, ʘ ʜʣʷ ʩʦʨʪʫ ʃʝʛʝʥʜʘ ʚʽʜʧʦʚʽʜʥʦ ï 41,0 ʪʠʩ.ʤ

2
/ʛʘ. 

ʅʘʡʙʽʣʴʰʽ ʧʦʢʘʟʥʠʢʠ ʧʣʦʱʽ ʣʠʩʪʦʚʦʾ ʧʦʚʝʨʭʥʽ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ 

ʙʫʣʠ ʫ ʩʦʨʪʫ ʉʣʘʫʪʘ ʥʘ ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷʤ ʦʨʛʘʥʽʯʥʦʛʦ ʜʦʙʨʠʚʘ 

(ʛʨʘʥʫʣʴʦʚʘʥʠʡ ʢʫʨʷʯʠʡ ʧʦʩʣʽʜ) ʚ ʜʦʟʽ 0,5 ʪ/ʛʘ ï 53,9 ʪʠʩ.ʤ
2
/ʛʘ, ʘ ʩʪʦʩʦʚʥʦ 

ʩʝʨʝʜʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʃʝʛʝʥʜʘ ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʢʣʘʚ 55,5 ʪʠʩ.ʤ
2
/ʛʘ ʟ 

ʚʥʝʩʝʥʥʷʤ ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ ʚ ʜʦʟʽ 4,0 ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ).  

ʅʘ ʽʥʰʠʭ ʚʘʨʽʘʥʪʘʭ ʮʽ ʧʦʢʘʟʥʠʢʠ ʩʪʘʥʦʚʠʣʠ ʟʘ ʨʘʥʥʴʦʩʪʠʛʣʠʤ ʩʦʨʪʦʤ 

ʉʣʘʫʪʘ ʚʽʜ 35,0 ʜʦ 46,2 ʪʠʩ.ʤ
2
/ʛʘ, ʘ ʫ ʩʦʨʪʫ ʃʝʛʝʥʜʘ ʮʽ ʧʦʢʘʟʥʠʢʠ ʩʢʣʘʜʘʣʠ ï 

41,0-46,2 ʪʠʩ.ʤ
2
/ʛʘ ʚʽʜʧʦʚʽʜʥʦ ʚʘʨʽʘʥʪʽʚ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʜʦʟʠ 

ʚʥʝʩʝʥʦʛʦ ʜʦʙʨʠʚʘ.  

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʘʛʨʦʬʽʪʦʮʝʥʦʟʫ ʚʠʟʥʘʯʘʻ ʨʦʟʚʠʪʦʢ ʩʪʝʙʣʦʩʪʦʶ ʪʘ 

ʘʩʠʤʽʣʷʮʽʡʥʦʛʦ ʘʧʘʨʘʪʫ ʨʦʩʣʠʥ, ʘ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʥʘʜʟʝʤʥʦʾ ʚʝʛʝʪʘʪʠʚʥʦʾ 

ʤʘʩʠ ʨʦʩʣʠʥ ʚʧʣʠʚʘʶʪʴ ʪʘʢʽ ʯʠʥʥʠʢʠ, ʷʢ ʛʨʫʧʘ ʩʪʠʛʣʦʩʪʽ ʩʦʨʪʫ ʪʘ ʚʠʜ ʽ ʜʦʟʘ 

ʜʦʙʨʠʚ, ʱʦ ʚʥʦʩʷʪʴʩʷ. 

ɺʘʛʘ ʢʫʱʘ ʥʘ 70-ʡ ʜʝʥʴ ʪʨʠʚʘʣʦʩʪʽ ʚʝʛʝʪʘʮʽʾ, ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʚʘʨʽʘʥʪ ʙʝʟ ʜʦʙʨʠʚ, ʫ ʩʦʨʪʫ ʉʣʘʫʪʘ ʩʢʣʘʜʘʣʘ ï 170,0 ʛ, ʘ ʟʘ ʩʦʨʪʦʤ ʃʝʛʝʥʜʘ 

ʚʽʜʧʦʚʽʜʥʦ 317,0 ʛ. ʅʘ ʚʘʨʽʘʥʪʽ ʟ ʧʦʻʜʥʘʥʦʛʦ ʚʥʝʩʝʥʥʷʤ ʛʥʦʶ ʪʘ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʜʦʟʠ ʤʽʥʜʦʙʨʠʚ, ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʚ ʚʽʜʧʦʚʽʜʥʦ ʩʦʨʪʽʚ ï 

393,0 ʪʘ 320,0 ʛ. ɼʠʥʘʤʽʢʘ ʥʘʢʦʧʠʯʝʥʥʷ ʚʘʛʠ ʢʫʱʘ ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ ʩʪʦʩʦʚʥʦ 

ʩʦʨʪʽʚ, ʱʦ ʚʢʣʶʯʝʥʦ ʫ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 3.5. 

ʅʘʡʙʽʣʴʰʘ ʚʘʛʘ ʢʫʱʘ ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ ʫ ʩʦʨʪʫ ʉʣʘʫʪʘ ʙʫʣʘ ʥʘ ʚʘʨʽʘʥʪʽ 

ʟʘ ʚʥʝʩʝʥʥʷ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ (0,5 ʪ/ʛʘ) ʽ ʩʪʘʥʦʚʠʣʘ 417,0 ʛ, 

ʚʽʜʧʦʚʽʜʥʦ ʫ ʩʦʨʪʫ ʃʝʛʝʥʜʘ ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʢʣʘʜʘʚ 760,0 ʛ ʟʘ ʚʥʝʩʝʥʥʷ 

ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ (4,0 ʪ/ʛʘ, ʣʦʢʘʣʴʥʦ).  

ʉʣʽʜ ʚʢʘʟʘʪʠ ʧʨʦ ʪʝ, ʱʦ ʚʘʛʘ ʢʫʱʘ ʩʪʦʩʦʚʥʦ ʩʦʨʪʫ ʃʝʛʝʥʜʘ ʙʫʣʘ ʜʦʩʠʪʴ 

ʚʠʩʦʢʦʶ ʽ ʟʘ ʚʥʝʩʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ, ʘ ʩʘʤʝ: ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ 

ʧʦʩʣʽʜʫ ʪʘ ʛʥʦʶ (40 ʪ/ʛʘ) ʽ ʩʪʘʥʦʚʠʣʘ 477,0 ʪʘ 440,0 ʛ ʚʽʜʧʦʚʽʜʥʦ ʚʘʨʽʘʥʪʫ 

ʜʦʟʠ ʜʦʙʨʠʚ. 
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ʈʠʩ. 3.5 ï ɺʘʛʘ ʢʫʱʘ ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ ʟʘʣʝʞʥʦ ʚʽʜ ʜʦʟʠ ʚʥʝʩʝʥʠʭ ʜʦʙʨʠʚ 

 

ʅʘ ʚʩʽʭ ʽʥʰʠʭ ʚʘʨʽʘʥʪʘʭ ʚʘʛʘ ʢʫʱʘ ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ ʩʢʣʘʜʘʣʘ: ʟʘ ʩʦʨʪʦʤ 

ʉʣʘʫʪʘ ï 193,0 ï 393,0 ʛ; ʚʽʜʧʦʚʽʜʥʦ ʫ ʩʦʨʪʫ ʃʝʛʝʥʜʘ ʮʽ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʣʠ ï 

320,0 ï 333,0 ʛ. 

ʇʣʦʱʘ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʛʦ 

ʘʧʘʨʘʪʫ ʽ ʧʝʨʽʦʜ ʡʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʻ ʦʩʥʦʚʥʠʤʠ ʚʠʟʥʘʯʥʠʢʘʤʠ 

ʤʘʡʙʫʪʥʴʦʾ ʚʨʦʞʘʡʥʦʩʪʽ ʢʘʨʪʦʧʣʽ. ʄʘʩʘ ʙʘʜʠʣʣʷ ʪʘ ʢʽʣʴʢʽʩʪʶ ʩʪʝʙʝʣ, ʱʦ 

ʩʬʦʨʤʫʚʘʣʠʩʴ, ʧʣʦʱʘ ʣʠʩʪʢʽʚ, ʾʭ ʬʦʪʦʩʠʥʪʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʚʝʛʝʪʘʪʠʚʥʦʾ ʤʘʩʠ ʨʦʩʣʠʥ.  

ʂʦʞʥʘ ʟ ʨʦʩʣʠʥ ʚʠʢʦʨʠʩʪʦʚʫʻ ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ ʟ ʧʦʚʽʪʨʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʭʣʦʨʦʬʽʣʫ, ʷʢʠʡ ʚ ʩʚʦʶ ʯʝʨʛʫ, ʥʘʜʘʻ ʨʦʩʣʠʥʘʤ ʭʘʨʘʢʪʝʨʥʝ ʟʝʣʝʥʝ 

ʟʘʙʘʨʚʣʝʥʥʷ. ɺʽʥ ʨʦʟʤʽʱʝʥʠʡ ʚ ʢʣʽʪʠʥʥʽʡ ʩʪʨʫʢʪʫʨʽ ʪʘ ʤʘʻ ʥʘʟʚʫ ʭʣʦʨʦʧʣʘʩʪ 

[194, 195]. 
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ɹʝʟ ʜʦʙʨʠʚ (ʢʦʥʪʨʦʣʴ) ɻʥʽʡ, 40 ʪ/ʛʘ + N90P90K120 

N90P90K120 ɻʥʽʡ, 40 ʪ/ʛʘ 

ɻ. ʢ. ʧ, 0,5 ʪ/ʛʘ ɹʽʦʛʫʤʫʩ, 4,0 ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ) 

ɹʽʦʘʢʪʠʚ, 8,0 ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ) 
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ʅʘʰʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ ʧʦʢʘʟʥʠʢʠ ʚʤʽʩʪʫ ʭʣʦʨʦʬʽʣʫ ʥʘ 

ʚʩʽʭ ʚʘʨʽʘʥʪʘʭ ʜʦʩʣʽʜʫ ʽ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 3.6. 

 
ʈʠʩ. 3.6 ï ɺʤʽʩʪ ʭʣʦʨʦʬʽʣʫ ʟʘʣʝʞʥʦ ʚʽʜ ʜʦʟʠ ʚʥʝʩʝʥʠʭ ʜʦʙʨʠʚ, ʩʝʨʝʜʥʻ ʟʘ 

2023-2025 ʨʨ., ʤʛ ʥʘ 1 ʛ ʩʠʨʦʾ ʥʘʚʘʞʢʠ 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʱʦ ʦʪʨʠʤʘʥʦ ʚ ʭʦʜʽ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʽʚ ʟ 

ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʭʣʦʨʦʬʽʣʫ ʚ ʣʠʩʪʢʘʭ ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ  

ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ ʙʝʟ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ, ʮʽ ʧʦʢʘʟʥʠʢʠ ʩʪʘʥʦʚʠʣʠ ʫ ʩʦʨʪʫ 

ʉʣʘʫʪʘ ï 3,01, ʘ ʫ ʩʦʨʪʫ ʃʝʛʝʥʜʘ ï 3,09 ʤʛ ʥʘ 1 ʛ ʩʠʨʦʾ ʥʘʚʘʞʢʠ. 

ʅʘ ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷʤ ʩʫʢʫʧʥʦ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʜʦʟʠ ʜʦʙʨʠʚ 

N90P90K120 ʟ ʦʨʛʘʥʽʯʥʠʤʠ ʜʦʙʨʠʚʘʤʠ (40 ʪ/ʛʘ) ʧʦʢʘʟʥʠʢʠ ʚʤʽʩʪʫ ʭʣʦʨʦʬʽʣʫ ʚ 

ʣʠʩʪʢʘʭ ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ ʫ ʩʦʨʪʫ ʉʣʘʫʪʘ ʩʢʣʘʜʘʣʠ 3,37 ʤʛ, ʘ ʫ ʩʦʨʪʫ ʃʝʛʝʥʜʘ 

- 3,39 ʤʛ. 

ʆʧʪʠʤʘʣʴʥʠʤʠ ʨʽʚʥʷʤʠ ʞʠʚʣʝʥʥʷ ʟʘʜʣʷ ʥʘʡʙʽʣʴʰʦʛʦ ʫʪʚʦʨʝʥʥʷ 

ʭʣʦʨʦʬʽʣʦʚʠʭ ʟʝʨʝʥ ʚ ʣʠʩʪʢʘʭ ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ, ʩʪʦʩʦʚʥʦ ʧʨʦʚʝʜʝʥʠʭ ʥʘʤʠ 

ʜʦʩʣʽʜʞʝʥʴ, ʙʫʣʠ ʚʘʨʽʘʥʪʠ ʟ ʚʥʝʩʝʥʥʷʤ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ   

(0,5 ʪ/ʛʘ) ʪʘ ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ (4,0 ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ)). ʇʦʢʘʟʥʠʢʠ ʚʽʜʥʦʩʥʦ 
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ɹʽʦʛʫʤʫʩ, 4,0 ʪ/ʛʘ 

(ʣʦʢʘʣʴʥʦ) 

ɻ. ʢ. ʧ, 0,5 ʪ/ʛʘ 

ɻʥʽʡ, 40 ʪ/ʛʘ 

N90P90K120

ɻʥʽʡ, 40 ʪ/ʛʘ + 

N90P90K120 

ɹʝʟ ʜʦʙʨʠʚ 

(ʢʦʥʪʨʦʣʴ) 
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ʩʦʨʪʫ ʢʘʨʪʦʧʣʽ ʉʣʘʫʪʘ ʟʘ ʮʠʭ ʚʘʨʽʘʥʪʽʚ ʞʠʚʣʝʥʥʷ ʩʪʘʥʦʚʠʣʠ 4,19 ʪʘ 4,21 ʤʛ, ʘ 

ʚʽʜʥʦʩʥʦ ʩʝʨʝʜʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʢʘʨʪʦʧʣʽ ʃʝʛʝʥʜʘ ï 4,28 ʪʘ 4,32 ʤʛ ʥʘ 1 ʛ 

ʩʠʨʦʾ ʥʘʚʘʞʢʠ.  

ʋ ʚʩʽʭ ʽʥʰʠʭ ʚʘʨʽʘʥʪʘʭ ʮʽ ʧʦʢʘʟʥʠʢʠ ʩʪʘʥʦʚʠʣʠ ʟʘ ʩʦʨʪʦʤ ʉʣʘʫʪʘ ï 3,37 

ï 4,18 ʤʛ. ɺʽʜʧʦʚʽʜʥʦ ʫ ʩʦʨʪʫ ʃʝʛʝʥʜʘ ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʢʣʘʚ ï 3,39 ï 4,42 ʤʛ, 

ʭʦʯʘ ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʟʘ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚʘ ʙʽʦʘʢʪʠʚ (8,0 ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ)) 

ʚʽʜʤʽʯʘʻʪʴʩʷ ʥʝʩʫʪʪʻʚʝ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʭʣʦʨʦʬʽʣʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʨʘʱʠʤʠ 

ʚʘʨʽʘʥʪʘʤʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ. 

ʉʫʤʘʨʥʘ ʘʩʠʤʽʣʷʮʽʡʥʘ ʧʦʚʝʨʭʥʷ ʣʠʩʪʢʽʚ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ 

ʬʦʪʦʩʠʥʪʝʟʫ, ʱʦ ʧʨʦʭʦʜʷʪʴ ʫ ʥʽʡ ʥʘ  ʾʾ ʦʜʠʥʠʮʶ ʧʣʦʱʽ  ̒ʚʠʟʥʘʯʝʥʥʷʤ ʯʠʩʪʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʬʦʪʦʩʠʥʪʝʟʫ ʫ ʬʽʪʦʮʝʥʦʟʽ ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ [196]. 

ʇʦʢʘʟʥʠʢʠ ʜʠʥʘʤʽʢʠ ʨʦʩʪʫ ʯʠʩʪʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʬʦʪʦʩʠʥʪʝʟʫ ʚ 

ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʥʫ ʜʦʙʫ ʚ ʨʦʩʣʠʥʘʭ ʢʘʨʪʦʧʣʽ ʩʦʨʪʽʚ ʨʽʟʥʦʾ ʛʨʫʧʠ ʩʪʠʛʣʦʩʪʽ 

ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 3.7. 

 
 

ʈʠʩ. 3.7 ï ʏʠʩʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʬʦʪʦʩʠʥʪʝʟʫ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʨʦʩʣʠʥ 

ʢʘʨʪʦʧʣʽ ʟʘ ʜʦʙʫ 
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6,6

6,8
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7,2

ʉʣʘʫʪʘ ʃʝʛʝʥʜʘ 

6,2 6,22 

6,31 6,33 

6,39 6,41 
6,42 

6,48 

6,69 6,68 

7,03 

6,69 

6,41 6,43 

ɹʝʟ ʜʦʙʨʠʚ 

(ʢʦʥʪʨʦʣʴ) 

ɻʥʽʡ, 40 ʪ/ʛʘ + 

N90P90K120 
N90P90K120

ɻʥʽʡ, 40 ʪ/ʛʘ 

ɻ. ʢ. ʧ, 0,5 ʪ/ʛʘ 

ɹʽʦʛʫʤʫʩ, 4,0 

ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ) 

ɹʽʦʘʢʪʠʚ, 8,0 

ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ) 
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ʊʘʢ, ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʦʢʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ 2023ï2025 ʨʨ., 

ʚʝʣʠʯʠʥʘ ʧʦʢʘʟʥʠʢʘ ʯʠʩʪʦʾ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʬʦʪʦʩʠʥʪʝʟʫ ʩʪʦʩʦʚʥʦ 

ʨʘʥʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʉʣʘʫʪʘ ʪʘ ʩʝʨʝʜʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʃʝʛʝʥʜʘ ʟʘ ʚʥʝʩʝʥʥʷ 

ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ (ʛʥʽʡ) ʪʘ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʜʦʟʠ ʜʦʙʨʠʚ N90P90K120 ʫ ʬʘʟʫ 

ʙʫʪʦʥʽʟʘʮʽʾ-ʢʚʽʪʢʫʚʘʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʠʤ ʚʘʨʽʘʥʪʦʤ ʟʙʽʣʴʰʠʣʘʩʴ ʥʘ 

0,11 ʛ/ʤ
2
 ʟʘ ʜʦʙʫ ʽ ʩʪʘʥʦʚʠʣʘ 6,31 ï 6,33 ʛ/ʤ

2
 ʟʘ ʜʦʙʫ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʞʠʚʣʝʥʥʷ ʚ ʨʽʟʥʠʭ ʜʦʟʘʭ ʪʘʢʦʞ ʧʨʠʟʚʝʣʦ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʯʠʩʪʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʬʦʪʦʩʠʥʪʝʟʫ ʽ ʥʘʡʚʠʱʦʶ ʙʫʣʘ  ʟʘ ʚʥʝʩʝʥʥʷ 

4,0 ʪ/ʛʘ ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ ʽ ʚʽʜʧʦʚʽʜʥʦ ʩʪʘʥʦʚʠʣʘ 7,03 ʛ/ʤ
2
 ʟʘ ʜʦʙʫ ʱʦʜʦ 

ʨʘʥʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʢʘʨʪʦʧʣʽ ʉʣʘʫʪʘ ʪʘ 6,89 ʛ/ʤ
2
 ʟʘ ʜʦʙʫ ʱʦʜʦ 

ʩʝʨʝʜʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʃʝʛʝʥʜʘ. ɺʥʝʩʝʥʥʷ ʜʦʙʨʠʚʘ ʙʽʦʘʢʪʠʚ ʜʝʱʦ ʟʥʠʟʠʣʦ 

ʧʨʦʮʝʩʠ ʬʦʪʦʩʠʥʪʝʟʫ ʚ ʣʠʩʪʽ ʢʘʨʪʦʧʣʽ ʩʦʨʪʽʚ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ, ʜʦ 6,41-

6,43 ʛ/ʤ
2
 ʟʘ ʜʦʙʫ, ʘʣʝ ʩʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʧʦʢʘʟʥʠʢʠ ʙʫʣʠ ʧʨʘʢʪʠʯʥʦ ʨʽʚʥʽ ʷʢ ʽ 

ʟʘ ʚʥʝʩʝʥʥʷ ʦʢʨʝʤʠʭ ʚʘʨʘʥʪʽʚ ʞʠʚʣʝʥʥʷ: ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʜʦʟʠ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ (N90P90K120) ï 6,39-6,41 ʪʘ ʛʥʦʶ (40 ʪ/ʛʘ) ï 6,41 ʪʘ 6,48 ʛ/ʤ
2
 ʟʘ ʜʦʙʫ 

(ʨʠʩ. 3.7). 

ɿʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥʠ ʧʦʢʘʟʥʠʢʽʚ ʯʠʩʪʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʬʦʪʦʩʠʥʪʝʟʫ ʚ 

ʧʝʨʽʦʜ ʧʨʦʭʦʜʞʝʥʥʷ ʬʘʟʠ ʙʫʪʦʥʽʟʘʮʽʾ ï ʮʚʽʪʽʥʥʷ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʧʦʚôʷʟʘʥʘ ʟ 

ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʠʤ ʧʨʦʭʦʜʞʝʥʥʷʤ ʧʨʦʮʝʩʫ ʬʦʪʦʩʠʥʪʝʟʫ ʟʘ ʨʘʭʫʥʦʢ 

ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʤʦʣʦʜʠʭ ʣʠʩʪʢʽʚ ʚ ʨʦʩʣʠʥʘʭ ʢʘʨʪʦʧʣʽ ʘʙʦ ʪʘʢ ʟʚʘʥʦʾ 

çʚʪʦʨʠʥʥʦʾ ʦʙʣʠʩʪʚʣʝʥʦʩʪʽè. 

 

3.3 ʎʝʣʶʣʦʟʦʣʽʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ  ʪʘ ʬʽʪʦʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ˇʨʫʥʪʫ  ʟʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ  

ɹʽʦʣʦʛʽʯʥʝ ʟʝʤʣʝʨʦʙʩʪʚʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʩʪʘʣʦʤʫ ʧʦʧʦʚʥʝʥʥʽ ˇʨʫʥʪʽʚ 

ʦʨʛʘʥʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʟʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʜʝʨʘʣʴʥʠʭ 

ʢʫʣʴʪʫʨ, ʟʘʩʪʦʩʫʚʘʥʥʶ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ, ʧʦʙʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʨʦʩʣʠʥʥʠʮʪʚʘ 

ʪʘ ʢʦʨʝʥʝʚʠʭ ʨʝʰʪʦʢ, ʘʜʞʝ ʜʞʝʨʝʣʦʤ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʞʠʚʣʝʥʥʷ 

ˇʨʫʥʪʦʚʦʾ ʤʽʢʨʦʙʽʦʪʠ ʻ ʦʨʛʘʥʽʯʥʘ ʨʝʯʦʚʠʥʘ. ʆʩʪʘʥʥʷ ʪʨʘʥʩʬʦʨʤʫʻ ʚ ʛʫʤʫʩʥʽ 

ʨʝʯʦʚʠʥʠ ʦʨʛʘʥʽʯʥʫ ʤʘʩʫ ʪʘ ʩʪʚʦʨʶʻ ʫʤʦʚʠ, ʱʦ ʥʘʡʙʽʣʴʰ ʩʧʨʠʷʶʪʴ ʬʽʢʩʘʮʽʾ 
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ʙʫʣʴʙʦʯʢʦʚʠʤʠ ʙʘʢʪʝʨʽʷʤʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʘʟʦʪʫ. ʎʝ ʚʩʝ ʩʧʨʠʷʻ ʧʦʣʽʧʰʝʥʥʶ 

ʜʽʷʣʴʥʦʩʪʽ ʚ ˇʨʫʥʪʽ ʢʦʨʠʩʥʦʾ ʤʽʢʨʦʬʣʦʨʠ ʪʘ ʧʽʜʚʠʱʫʻ ʤʦʙʽʣʽʟʘʮʽʶ 

ʚʘʞʢʦʜʦʩʪʫʧʥʠʭ ʬʦʨʤ ʬʦʩʬʦʨʫ [197-200]. 

ɹʽʦʣʦʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ˇʨʫʥʪʫ ʤʦʞʥʘ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ 

ʢʽʣʴʢʦʩʪʽ ʨʦʟʢʣʘʜʝʥʦʾ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ ʣʣʷʥʦʾ ʪʢʘʥʠʥʠ ʚ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ 

ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ ʟʘ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʫʜʦʙʨʝʥʥʷ ʚ ʰʘʨʽ ˇʨʫʥʪʫ, ʜʝ ʨʦʟʤʽʱʝʥʦ 

ʤʘʪʝʨʠʥʩʴʢʫ ʢʘʨʪʦʧʣʠʥʫ ʽ ʚʽʜʧʦʚʽʜʥʦ ʟʥʘʭʦʜʠʪʴʩʷ ʦʩʥʦʚʥʘ ʤʘʩʘ ʚʥʝʩʝʥʠʭ 

ʜʦʙʨʠʚ. 

ɸʢʪʠʚʥʽʩʪʴ ʮʝʣʶʣʦʟʦʣʽʪʠʯʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚ ˇʨʫʥʪʽ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ, ʘ  ʩʘʤʝ: ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʨʅ ˇʨʫʥʪʦʚʦʛʦ ʨʦʟʯʠʥʫ, ʩʘʤʦʾ 

ʩʪʨʫʢʪʫʨʠ ˇʨʫʥʪʫ, ʭʽʤʽʯʥʦʛʦ ʽ ʷʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʦʨʛʘʥʽʯʥʠʭ ʨʝʰʪʦʢ ʽ ʜʦʙʨʠʚ, 

ʱʦ ʚʥʝʩʝʥʦ, ʪʘ ʾʭ ʨʦʟʧʦʜʽʣʫ ʧʦ ʧʨʦʬʽʣʶ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʮʝʣʶʣʦʟʦʣʽʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʦʮʽʥʠʪʠ ʙʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ˇʨʫʥʪʫ ʟʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʟʘ ʩʚʦʾʤ ʩʢʣʘʜʦʤ, ʤʽʥʝʨʘʣʴʥʠʭ ʪʘ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ 

[201]. 

ʈʦʟʢʣʘʜʘʥʥʷ ʢʣʽʪʢʦʚʠʥʠ, ʘ  ʩʘʤʝ ʣʣʷʥʦʾ  ʪʢʘʥʠʥʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʤʽʩʪʫ ʚ 

ˇʨʫʥʪʽ ʜʦʩʪʫʧʥʠʭ ʜʣʷ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʢʘʨʪʦʧʣʽ ʬʦʨʤ ʘʟʦʪʫ, ʬʦʩʬʦʨʫ, 

ʢʘʣʽʶ ʪʘ ʽʥʰʠʭ ʦʩʥʦʚʥʠʭ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʽ ʪʦʤʫ ʟʘ ʰʚʠʜʢʽʩʪʶ ʾʾ ʨʦʟʢʣʘʜʘʥʥʷ 

ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘʛʘʣʴʥʫ ʙʽʦʣʦʛʽʯʥʫ ʜʽʷʣʴʥʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ˇʨʫʥʪʽ, ʘ 

ʪʘʢʦʞ ʚʢʘʟʘʪʠ ʽ ʥʘ ʨʽʚʝʥʴ ʟʘʛʘʣʴʥʦʾ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʘʜʞʝ ʫ 

ʧʨʦʮʝʩʽ ʨʦʟʢʣʘʜʘʥʥʷ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫʩʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ-ʪʨʘʥʩʬʦʨʤʘʪʦʨʠ 

ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ [202, 203]. 

ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʪʷʛʦʤ 2023-

2025 ʨʨ. ʪʘ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ (ʅɯʈ05 = 1,5-1,8) ʟʘ ʧʦʨʽʚʥʷʥʥʷ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʚʽʜʭʠʣʝʥʴ ʤʽʞ ʚʘʨʽʘʥʪʘʤʠ ʜʦʩʣʽʜʫ ʪʘ ʾʭ ʚʟʘʻʤʦʜʽʾ ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʮʝʣʶʣʦʟʦʣʽʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ˇʨʫʥʪʽʚ ʥʘ ʷʢʠʭ 

ʧʨʦʚʦʜʠʣʠʩʴ ʜʦʩʣʽʜʞʝʥʥʷ, ʨʽʟʥʠʣʘʩʴ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʫ ʫʜʦʙʨʝʥʥʷ, ʱʦ 

ʚʠʚʯʘʣʦʩʴ ʫ ʩʭʝʤʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʅʘʡʤʝʥʰʦʶ, ʮʝʣʶʣʦʟʦʨʫʡʥʫʶʯʘ ʘʢʪʠʚʥʽʩʪʴ 

ʨʦʟʢʣʘʜʘʥʥʷ ʣʣʷʥʦʾ ʪʢʘʥʠʥʠ ʚʽʜʤʽʯʘʣʘʩʴ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ, ʪʦʙʪʦ ʙʝʟ 
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ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʫʜʴ-ʷʢʠʭ ʜʦʙʨʠʚ ʽ ʩʪʘʥʦʚʠʣʘ 47,6 ʪʘ 49,8 % ʚʽʜʧʦʚʽʜʥʦ ʩʦʨʪʽʚ 

ʢʘʨʪʦʧʣʽ ʉʣʘʫʪʘ ʪʘ ʃʝʛʝʥʜʘ (ʪʘʙʣ. 3.5). 

ʊʘʙʣʠʮʷ 3.5 

ɺʧʣʠʚ ʫʜʦʙʨʝʥʥʷ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʦʟʢʣʘʜʘʥʥʷ ʣʣʷʥʦʾ ʪʢʘʥʠʥʠ ʟʘ 

ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ, 2023-2025 ʨʨ., % 

ɺʘʨʽʘʥʪʠ ʜʦʩʣʽʜʫ 

ʈʽʢ ʜʦʩʣʽʜʞʝʥʥʷ ʉʝʨʝʜʥʻ 

ʟʘ 2023-

2025 ʨʨ. 
2023 ʨ. 2024 ʨ. 2025 ʨ. 

ʩ. ʉʣʘʫʪʘ 

ɹʝʟ ʜʦʙʨʠʚ (ʢʦʥʪʨʦʣʴ) 49,6 42,9 50,3 47,6 

ɻʥʽʡ, 40 ʪ/ʛʘ + N90P90K120 70,8 50,2 58,7 59,9 

N90P90K120 54,6 58,7 52,7 55,3 

ɻʥʽʡ, 40 ʪ/ʛʘ 67,8 66,5 64,3 66,2 

ɻʨʘʥʫʣʴʦʚʘʥʠʡ ʢʫʨʷʯʠʡ ʧʦʩʣʽʜ, 

0,5 ʪ/ʛʘ 
70,7 70,1 69,2 70,0 

ɹʽʦʛʫʤʫʩ, 4,0 ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ) 72,1 70,9 71,3 71,4 

ɹʽʦʘʢʪʠʚ, 8,0 ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ) 56,8 57,5 57,3 57,2 

ʅɯʈ05 0,63 1,55 1,41  

ʩ. ʃʝʛʝʥʜʘ 

ɹʝʟ ʜʦʙʨʠʚ (ʢʦʥʪʨʦʣʴ) 50,1 49,5 49,8 49,8 

ɻʥʽʡ, 40 ʪ/ʛʘ + N90P90K120 71,2 70,3 69,7 70,4 

N90P90K120 55,0 56,4 54,9 55,4 

ɻʥʽʡ, 40 ʪ/ʛʘ 68,0 67,3 65,8 67,0 

ɻʨʘʥʫʣʴʦʚʘʥʠʡ ʢʫʨʷʯʠʡ ʧʦʩʣʽʜ, 

0,5 ʪ/ʛʘ 
70,9 71,5 70,2 70,9 

ɹʽʦʛʫʤʫʩ, 4,0 ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ) 73,8 74,1 72,9 73,6 

ɹʽʦʘʢʪʠʚ, 8,0 ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ) 58,0 57,3 56,9 57,4 

ʅɯʈ05 1,80 1,62 1,50  
 

ɺʥʝʩʝʥʥʷ ʦʨʛʘʥʦ-ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʫ ʨʝʢʦʤʝʥʜʦʚʘʥʽʡ, ʩʪʦʩʦʚʥʦ 

ɿʘʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʜʦʟʽ, ʘ ʩʘʤʝ 40 ʪ/ʛʘ ʛʥʦʶ ʪʘ N90P90K120 ʧʨʠʟʚʝʣʦ ʜʦ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʝʨʝʙʽʛʫ ʫ ˇʨʫʥʪʽ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʪʘ ʙʽʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, 

ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʩʧʨʠʷʣʦ ʜʦ ʘʢʪʠʚʥʦʾ ʜʽʾ ʮʝʣʶʣʦʟʦʨʫʡʥʫʶʯʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʅʘ ʮʴʦʤʫ ʚʘʨʽʘʥʪʽ ʨʦʟʢʣʘʜʘʥʥʷ ʣʣʷʥʦʾ ʪʢʘʥʠʥʠ ʧʨʦʭʦʜʠʣʦ 

ʜʦʩʠʪʴ ʽʥʪʝʥʩʠʚʥʦ ʽ ʚʽʜʩʦʪʦʢ ʫ ʩʦʨʪʫ ʉʣʘʫʪʘ ʩʢʣʘʚ 59,9 ʪʘ ʩʝʨʝʜʥʴʦʩʪʠʛʣʦʛʦ 

ʃʝʛʝʥʜʘ 70,4, ʱʦ ʚʠʱʝ ʢʦʥʪʨʦʣʶ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 12,3 ʪʘ 20,6 %. 
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ʅʘʡʽʥʪʝʥʩʠʚʥʽʰʝ ʨʦʟʢʣʘʜʘʥʥʷ ʣʣʷʥʦʾ ʪʢʘʥʠʥʠ ʚʽʜʙʫʚʘʣʦʩʷ ʥʘ ʚʘʨʽʘʥʪʘʭ 

ʟ ʚʥʝʩʝʥʥʷʤ ʩʫʭʦʛʦ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ (0,5 ʪ/ʛʘ) ʪʘ ʜʦʙʨʠʚʘ 

ʙʽʦʛʫʤʫʩ (4,0 ʪ/ʛʘ). ɺʽʜʧʦʚʽʜʥʦ ʫ ʩʦʨʪʫ ʢʘʨʪʦʧʣʽ ʉʣʘʫʪʘ ʮʽ ʧʦʢʘʟʥʠʢʠ ʩʢʣʘʣʠ 

70,0 ʪʘ 71,4 % ʪʘ ʧʝʨʝʚʠʱʠʣʠ ʢʦʥʪʨʦʣʴʥʠʡ ʚʘʨʽʘʥʪ ʥʘ 22,4  ʪʘ 23,8 %. 

ɼʣʷ ʩʝʨʝʜʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʢʘʨʪʦʧʣʽ ʃʝʛʝʥʜʘ ʟʘ ʚʥʝʩʝʥʥʷ ʚʠʱʝ 

ʥʘʚʝʜʝʥʠʭ ʜʦʟ ʜʦʙʨʠʚ ʧʝʨʝʚʠʱʝʥʥʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ ʙʫʣʦ ʥʘ 21,3 ʪʘ 

23,8 ʚʽʜʩʦʪʢʘ ʽ ʚʽʜʧʦʚʽʜʥʦ ʩʢʣʘʜʘʣʦ 70,9 ʪʘ 73,6 ʚʽʜʩʦʪʢʘ ʮʝʣʶʣʦʟʦʨʫʡʥʫʶʯʦʾ 

ʘʢʪʠʚʥʦʩʪʽ. 

ʆʜʥʠʤ ʟ ʬʘʢʪʦʨʽʚ ʦʙʤʝʞʝʥʥʷ ʨʝʘʣʽʟʘʮʽʾ ʧʦʪʝʥʮʽʘʣʫ ʫʨʦʞʘʡʥʦʩʪʽ 

ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ ʻ ʩʪʫʧʽʥʴ ʟʘʩʤʽʯʝʥʦʩʪʽ ʦʨʥʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ ʥʘʩʽʥʥʷʤ ʪʘ 

ʚʝʛʝʪʘʪʠʚʥʠʤʠ ʦʨʛʘʥʘʤʠ ʨʦʟʤʥʦʞʝʥʥʷ ʩʝʛʝʪʘʣʴʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ. 

ɿʤʝʥʰʝʥʥʷ ʟʘʙʫʨôʷʥʝʥʦʩʪʽ ʧʦʩʽʚʽʚ ʻ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʯʠʥʥʠʢʽʚ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʟʘʭʦʜʫ, ʘʜʞʝ ʜʘʥʘ 

ʧʨʦʙʣʝʤʘ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʘ ʟʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢ ʟʚʘʥʦʛʦ çʝʢʦʣʦʛʽʯʥʦʛʦ 

ʟʝʤʣʝʨʦʙʩʪʚʘè, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʟʘʤʽʥʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʥʘ 

ʦʨʛʘʥʽʯʥʽ. ɿʘ ʜʘʥʠʤʠ ʚʯʝʥʠʭ ʟʘʩʤʽʯʝʥʽʩʪʴ ʦʨʥʠʭ ʟʝʤʝʣʴ ʚ ʦʩʪʘʥʥʽ 20-25 ʨʦʢʽʚ 

ʟʨʦʩʣʘ ʧʨʘʢʪʠʯʥʦ ʫ 10 ʨʘʟʽʚ ʽ ʥʘ ʩʴʦʛʦʜʥʽ ʥʘʨʘʭʦʚʫʻʪʴʩʷ ʜʦ 1,5-2,0 ʤʣʨʜ. ʰʪ. 

ʥʘʩʽʥʠʥ ʙʫʨôʷʥʽʚ ʫ ʦʨʥʦʤʫ ʰʘʨʽ ˇʨʫʥʪʫ [204]. 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʥʘʫʢʦʚʮʽʚ [205] ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫʨʦʞʘʡʥʽʩʪʴ ʥʘ 

ʟʘʩʤʽʯʝʥʠʭ ʧʦʣʷʭ ʥʘ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨʘʭ ʤʦʞʝ ʟʤʝʥʰʠʪʠʩʴ ʥʘ 26,0-35,0, ʘ ʥʘ 

ʢʘʨʪʦʧʣʽ ʥʘ 33,0-36,0 %.  

ɺʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ ʜʘʻ ʟʤʦʛʫ ʚʧʣʠʥʫʪʠ ʥʘ 

ʩʪʫʧʽʥʴ ʟʘʩʤʽʯʝʥʦʩʪʽ ˇʨʫʥʪʫ ʥʘʩʽʥʥʷʤ ʙʫʨôʷʥʽʚ ʟʘ ʨʘʭʫʥʦʢ ʚʧʣʠʚʫ ʪʘʢʠʭ 

ʬʘʢʪʦʨʽʚ, ʷʢ ï ʩʽʚʦʟʤʽʥʘ, ʩʠʩʪʝʤʘ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ, ʚʥʝʩʝʥʥʷ 

ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ  ʜʦʙʨʠʚ ʪʘ ʢʦʤʧʣʝʢʩʫ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ. ɿʘ 

ʨʘʭʫʥʦʢ ʜʦʙʨʠʚʘ ʤʦʞʣʠʚʦ ʧʽʜʚʠʱʠʪʠ ʚʨʦʞʘʡʥʽʩʪʴ ʢʫʣʴʪʫʨʠ ʪʘ ʟʤʝʥʰʠʪʠ 

ʯʘʩʪʢʫ ʙʫʨôʷʥʽʚ, ʘʜʞʝ ʧʨʠ ʮʴʦʤʫ ʟʨʦʩʪʘʻ ʢʦʥʢʫʨʝʥʮʽʷ ʤʽʞ ʢʫʣʴʪʫʨʥʦʶ 

ʨʦʩʣʠʥʦʶ ʪʘ ʩʝʛʝʪʘʣʘʤʠ. ɸʣʝ ʮʝ ʥʝ ʟʘʚʞʜʠ ʩʧʨʘʮʴʦʚʫʻ, ʙʦ ʚʥʝʩʝʥʥʷ 

ʦʨʛʘʥʽʢʠ, ʷʢ ʧʨʘʚʠʣʦ, ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʟʘʙʫʨôʷʥʝʥʦʩʪʽ, ʨʦʟʚʠʪʢʫ ʾʭ 

ʚʝʛʝʪʘʪʠʚʥʦʾ ʤʘʩʠ, ʱʦ ʜʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʨʷʜʫ ʥʘʫʢʦʚʮʽʚ [206-211]. 
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ɻʥʽʡ, ʷʢ ʦʩʥʦʚʥʝ ʦʨʛʘʥʽʯʥʝ ʜʦʙʨʠʚʦ, ʛʦʣʦʚʥʠʡ ʯʠʥʥʠʢ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ 

ʟʘʙʫʨôʷʥʝʥʽʩʪʴ ʧʦʣʽʚ, ʪʦʤʫ ʱʦ ʤʽʩʪʠʪʴ ʚʝʣʠʯʝʟʥʫ ʢʽʣʴʢʽʩʪʴ ʥʘʩʽʥʥʷ ʙʫʨȭʷʥʽʚ, 

ʷʢʝ ʟʘ ʧʨʦʭʦʜʞʝʥʥʷ ʯʝʨʝʟ ʢʠʰʢʦʚʦ-ʪʨʘʚʥʠʡ ʪʨʘʢʪ ʞʫʡʥʠʭ ʪʚʘʨʠʥ, ʥʝ ʪʽʣʴʢʠ 

ʥʝ ʚʪʨʘʯʘʻ ʩʚʦʻʾ ʩʭʦʞʦʩʪʽ, ʘ ʡ ʱʝ ʙʽʣʴʰʝ ʩʪʠʤʫʣʶʻʪʴʩʷ. ɿʘ ʜʝʷʢʠʤʠ ʜʘʥʠʤʠ, 

ʚ 1 ʪʦʥʥʽ ʛʥʦʶ ʘʙʦ ʢʦʤʧʦʩʪʫ ʢʽʣʴʢʽʩʪʴ ʥʘʩʽʥʥʷ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ ʜʝʢʽʣʴʢʘ 

ʜʝʩʷʪʢʽʚ, ʘ ʪʦ ʡ ʩʦʪʝʥʴ ʤʽʣʴʡʦʥʽʚ ʰʪʫʢ. 

ʅʘʰʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʩʪʦʪʥʝ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʙʫʨôʷʥʽʚ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʘ ʚʥʝʩʝʥʥʷ 40 ʪ/ʛʘ ʛʥʦʶ, ʷʢ ʦʢʨʝʤʦ, ʪʘʢ ʽ ʚ 

ʧʦʻʜʥʘʥʥʽ ʟ ʤʽʥʝʨʘʣʴʥʠʤʠ ʜʦʙʨʠʚʘʤʠ (ʨʠʩ. 3.8 ʪʘ ʜʦʜʘʪʦʢ ɹ.5). 

 

ʈʠʩ. 3.8 ï ʂʽʣʴʢʽʩʪʴ ʙʫʨôʷʥʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʟʘ ʚʠʨʦʱʫʚʘʥʥʷ 

ʢʘʨʪʦʧʣʽ, (ʩʝʨʝʜʥʻ ʟʘ 2023-2025 ʨʨ.), ʰʪ/ʤ
2
 

 

ɺʥʝʩʝʥʥʷ ʚ ˇʨʫʥʪ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʜʦʟʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ N90P90K120, 

ʘ ʪʘʢʦʞ ʜʦʙʨʠʚ ʙʽʦʛʫʤʫʩ ʪʘ ʙʽʦʘʢʪʠʚ ʩʧʨʠʷʣʦ ʪʝʥʜʝʥʮʽʾ ʟʥʠʞʝʥʥʷ 

ʟʘʙʫʨôʷʥʝʥʥʷ ʧʦʩʽʚʽʚ ʢʘʨʪʦʧʣʽ. ʟʘ ʚʠʱʝʚʢʘʟʘʥʠʭ ʚʘʨʽʘʥʪʽʚ ʢʽʣʴʢʽʩʪʴ ʙʫʨôʷʥʽʚ 

ʥʘ 1 ʤ
2
 ʟʥʠʟʠʣʘʩʴ ʥʘ 68-75 ʰʪ./ʤ

2
 ʩʪʦʩʦʚʥʦ ʨʘʥʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʢʘʨʪʦʧʣʽ 

ʉʣʘʫʪʘ ʪʘ 73-75 ʰʪ./ʤ
2
 ʩʪʦʩʦʚʥʦ ʩʝʨʝʜʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʢʘʨʪʦʧʣʽ ʃʝʛʝʥʜʘ. 
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ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʩʚʦʻʯʘʩʥʠʭ ʟʘʭʦʜʽʚ ʩʪʦʩʦʚʥʦ ʙʦʨʦʪʴʙʠ ʟ ʙʫʨôʷʥʘʤʠ ʥʘ 

ʧʦʩʽʚʘʭ ʢʘʨʪʦʧʣʽ, ʧʦʪʨʽʙʥʦ ʟʥʘʪʠ ʭʘʨʘʢʪʝʨ ʪʘ ʩʪʫʧʽʥʴ ʟʘʙʫʨôʷʥʝʥʦʩʪʽ, ʾʭ 

ʜʠʥʘʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʱʦʜʦ ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ ʚ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ, ʘ ʪʘʢʦʞ 

ʚʧʣʠʚ ʪʘʢʦʛʦ ʯʠʥʥʠʢʘ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ, ʷʢ ʞʠʚʣʝʥʥʷ. 

 

3.4 ɼʠʥʘʤʽʢʘ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʫʨʦʞʘʡʥʦʩʪʽ ʟʘ 

ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʥʘ 60-ʡ ʪʘ 70-ʡ ʜʝʥʴ ʧʽʩʣʷ ʩʘʜʽʥʥʷ 

ʅʘʷʚʥʽʩʪʶ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ, ʨʘʡʦʥʦʚʘʥʠʭ ʩʪʦʩʦʚʥʦ ʟʦʥʠ 

ʚʠʨʦʱʫʚʘʥʥʷ ʩʦʨʪʽʚ, ʷʢʽʩʥʦʛʦ ʥʘʩʽʥʥʻʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʩʫʯʘʩʥʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʨʦʱʫʚʘʥʥʷ ʜʣʷ ˇʨʫʥʪʦʚʠʭ ʫʤʦʚ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʨʝʘʣʽʟʫʚʘʪʠ 

ʧʦʪʝʥʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʧʝʨʰʠʭ ʜʚʦʭ ʩʢʣʘʜʦʚʠʭ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʦʜʝʨʞʘʥʥʷ 

ʚʠʩʦʢʦʾ ʚʨʦʞʘʡʥʦʩʪʽ ʢʘʨʪʦʧʣʽ. 

ʇʦʧʝʨʝʜʥʽʡ ʘʥʘʣʽʟ ʪʘ ʧʨʘʚʠʣʴʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʠʡʦʤʽʚ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʥʶ ʦʧʪʠʤʘʣʴʥʦʾ ʜʽʾ ʾʾ ʦʢʨʝʤʠʭ ʯʠʥʥʠʢʽʚ 

ʪʘ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʨʦʟʨʦʙʢʠ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ 

ʢʘʨʪʦʧʣʽ. ʊʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʠʚʯʠʪʠ ʜʽʶ ʚʩʽʭ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʭʦʜʽʚ ʚ 

ʢʦʤʧʣʝʢʩʽ ʟʘ ʨʦʟʨʦʙʢʠ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʱʦʜʦ ʥʦʚʦʩʪʚʦʨʝʥʠʭ ʩʦʨʪʽʚ 

ʢʘʨʪʦʧʣʽ [212, 213]. 

ɿʛʽʜʥʦ ʤʝʪʦʜʠʢʠ ʧʨʦʚʝʜʝʥʥʷ ʪʘ ʩʭʝʤʠ ʜʦʩʣʽʜʫ ʙʫʣʦ ʧʝʨʝʜʙʘʯʝʥʦ 

ʧʨʦʚʝʜʝʥʥʷ ʧʽʜʢʦʧʫʚʘʥʴ ʢʘʨʪʦʧʣʽ ʥʘ 60ï70-ʡ ʜʥʽ ʧʽʩʣʷ ʩʘʜʽʥʥʷ ʟ ʤʝʪʦʶ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʘʥʠʭ ʱʦʜʦ ʜʠʥʘʤʽʯʥʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʚʨʦʞʘʶ ʩʪʦʩʦʚʥʦ 

ʚʢʘʟʘʥʦʛʦ ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ, ʘ ʪʘʢʦʞ ʧʨʦʚʝʜʝʥʥʷ ʦʙʣʽʢʽʚ ʟ ʧʽʜʨʘʭʫʥʢʫ 

ʢʽʣʴʢʽʩʪʴ ʙʫʣʴʙ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ, ʷʢ ʚʝʣʠʯʠʥʠ ʬʨʘʢʮʽʾ ʪʘʢ ʽ ʚʽʜʩʦʪʢʫ 

ʪʦʚʘʨʥʦʩʪʽ ʦʪʨʠʤʘʥʦʛʦ ʚʨʦʞʘʶ. 

ʅʘ 60-ʡ ʜʝʥʴ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʩʘʜʽʥʥʷ, ʥʘʤʠ ʚʠʢʦʥʘʥʦ ʜʠʥʘʤʽʯʥʝ 

ʧʽʜʢʦʧʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ, ʜʝ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ ʛʦʩʧʦʜʘʨʩʴʢʽ ʧʦʢʘʟʥʠʢʠ: 

ʥʘʢʦʧʠʯʝʥʥʷ ʚʨʦʞʘʶ, ʧʽʜʨʘʭʦʚʘʥʦ ʙʫʣʴʙʠ ʚ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʠʥ ʢʫʱ ʟʘ ʾʭ 

ʢʽʣʴʢʽʩʪʶ ʪʘ ʚʠʟʥʘʯʝʥʦ ʚʽʜʩʦʪʦʢ ʪʦʚʘʨʥʦʩʪʽ. 

ʆʙʨʦʙʢʦʶ ʜʘʥʠʭ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ ʟʘʛʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ ʩʬʦʨʤʦʚʘʥʠʭ ʧʽʜ ʦʜʥʠʤ ʢʫʱʝʤ ʙʫʣʴʙ ʜʣʷ ʩʦʨʪʫ ʉʣʘʫʪʘ ʩʢʣʘʣʘ 10,3 
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ʰʪ. ʽ ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ ʩʦʨʪʫ ʃʝʛʝʥʜʘ  ï 8,8 ʰʪ. ɺʥʝʩʝʥʥʷ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʜʦʟʠ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ N90P90K120 ʨʘʟʦʤ ʟ 40 ʪ/ʛʘ ʦʨʛʘʥʽʢʠ ʫ ʚʠʛʣʷʜʽ ʛʥʦʶ 

ʜʦʟʚʦʣʠʣʦ ʥʘʤ ʦʪʨʠʤʘʪʠ ʪʘʢʽ ʜʘʥʽ: ʫ ʩʦʨʪʫ ʉʣʘʫʪʘ ʢʽʣʴʢʽʩʪʴ ʙʫʣʴʙ ʩʢʣʘʜʘʣʘ 

9,0 ʰʪ., ʫ ʩʦʨʪʫ ʃʝʛʝʥʜʘ ï 8,4 ʰʪ (ʪʘʙʣ. 3.5, ʜʦʜʘʪʦʢ ɹ.6). 

ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʙʫʣʴʙ ʚ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʠʥ ʢʫʱ ʥʘ 60-ʡ ʜʝʥʴ 

ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʩʘʜʽʥʥʷ ʩʬʦʨʤʫʚʘʣʘʩʷ ʫ ʩʦʨʪʦʤ ʉʣʘʫʪʘ ʥʘ ʚʘʨʽʘʥʪʽ ʟ 

ʚʥʝʩʝʥʥʷʤ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ (0,5 ʪ/ʛʘ) ʽ ʩʪʘʥʦʚʠʣʘ ʚʽʜʧʦʚʽʜʥʦ 

12,0 ʰʪ. ʪʘ ʟʘ ʚʥʝʩʝʥʥʷ ʛʥʦʶ (40 ʪ/ʛʘ) ï 14,7 ʰʪ. ɺʽʜʧʦʚʽʜʥʦ ʫ ʩʦʨʪʫ ʃʝʛʝʥʜʘ 

ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʚ ʟʘ ʚʥʝʩʝʥʥʷ ʣʠʰʝ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ (N90P90K120) ʚ 

ʨʝʢʦʤʝʥʜʦʚʘʥʽʡ ʜʦʟʽ ï 9,7 ʰʪ. ʪʘ ʟʘ ʚʥʝʩʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ (ʛʥʽʡ ï 40 

ʪ/ʛʘ) ʽ ʣʦʢʘʣʴʥʦʛʦ ʚʥʝʩʝʥʥʷ ʩʫʭʦʛʦ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ (0,5 

ʪ/ʛʘ) ï 10,0 ʰʪ. ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʙʫʣʴʙ ʚʽʜʤʽʯʝʥʘ ʟʘ ʣʦʢʘʣʴʥʦʛʦ ʚʥʝʩʝʥʥʷ 

ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ (4,0 ʪ/ʛʘ) ʽ ʚʽʜʧʦʚʽʜʥʦ ʩʪʘʥʦʚʠʣʘ 12,7 ʰʪ.  

ʊʘʙʣʠʮʷ 3.5  

ʂʣ̔ʴʢʽʩʪʴ ʙʫʣʴʙ ʥʘ 60-ʡ ʜʝʥʴ ʚʽʜ ʜʘʪʠ ʩʘʜʽʥʥʷ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʦʢʠ 

ʜʦʩʣʽʜʞʝʥʥʷ (2023ï2025 ʨʨ.)  

ɺʘʨʽʘʥʪʠ 

ʉʣʘʫʪʘ ʃʝʛʝʥʜʘ 

ʂʽʣʴʢʽʩʪʴ ʙʫʣʴʙ ʧʽʜ ʦʜʥʠʤ ʢʫʱʝʤ, ʰʪ. 
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ɹʝʟ ʜʦʙʨʠʚ 

(ʢʦʥʪʨʦʣʴ) 
1,3 4,3 4,7 10,3 0,6 4,7 1,0 6,3 

ɻʥʽʡ, 40 ʪ/ʛʘ + 

N90P90K120 
4,0 3,7 2,7 9,0 1,0 5,7 1,7 8,4 

N90P90K120 0,3 2,7 1,7 4,7 0,3 4,7 4,7 9,7 

ɻʥʽʡ, 40 ʪ/ʛʘ 2,0 6,7 6,0 14,7 1,3 5,0 3,7 10,0 

ɻʨʘʥʫʣʴʦʚʘʥʠʡ 

ʢʫʨʷʯʠʡ ʧʦʩʣʽʜ, 0,5 ʪ/ʛʘ 
3,0 4,0 5,0 12,0 1,2 5,0 3,8 10,0 

ɹʽʦʛʫʤʫʩ, 4,0 ʪ/ʛʘ 

(ʣʦʢʘʣʴʥʦ) 
2,0 3,0 2,3 7,7 1,3 6,4 5,0 12,7 

ɹʽʦʘʢʪʠʚ, 8,0 ʪ/ʛʘ 

(ʣʦʢʘʣʴʥʦ) 
1,4 4,7 2,7 8,7 0,6 3,7 1.4 5,7 

ʅɯʈ05 0,31-0,73 0,64-1,00 
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ʅʘ ʚʩʽʭ ʽʥʰʠʭ ʚʘʨʽʘʥʪʘʭ ʜʦʩʣʽʜʞʝʥʴ ʢʽʣʴʢʽʩʪʴ ʙʫʣʴʙ ʧʽʜ ʦʜʥʠʤ ʢʫʱʝʤ 

ʩʪʘʥʦʚʠʣʘ ʟʘ ʩʦʨʪʦʤ ʉʣʘʫʪʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʜʦʟʠ ʪʘ ʚʠʜʫ ʚʥʝʩʝʥʠʭ ʜʦʙʨʠʚ 

ʚʽʜ 4,7 ʜʦ 8,7 ʰʪ, ʘ ʟʘ ʩʦʨʪʦʤ ʃʝʛʝʥʜʘ  - ʚʽʜ 5,7 ʜʦ 8,4 ʰʪ ʚʽʜʧʦʚʽʜʥʦ. 

ɺʽʜʩʦʪʦʢ ʪʦʚʘʨʥʦʩʪʽ ʥʘ 60-ʡ ʜʝʥʴ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʦʩʘʜʢʠ ʩʢʣʘʜʘʚ ʥʘ 

ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ (ʙʝʟ ʜʦʙʨʠʚ) ʟʘ ʩʦʨʪʦʤ ʉʣʘʫʪʘ ï 70,3, ʚʽʜʧʦʚʽʜʥʦ ʟʘ 

ʩʦʨʪʦʤ ʃʝʛʝʥʜʘ ï 45,8. ɼʠʥʘʤʽʢʘ ʟʙʽʣʴʰʝʥʥʷ ʚʽʜʩʦʪʢʫ ʪʦʚʘʨʥʦʩʪʽ ʩʪʦʩʦʚʥʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ 60-ʡ ʜʝʥʴ ʧʽʩʣʷ ʩʘʜʽʥʥʷ 

ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 3.9. 

 

 

ʈʠʩ. 3.9 ï ʊʦʚʘʨʥʽʩʪʴ ʙʫʣʴʙ ʩʦʨʪʽʚ ʉʣʘʫʪʘ ʪʘ ʃʝʛʝʥʜʘ ʥʘ 60-ʡ ʜʝʥʴ ʧʽʩʣʷ 

ʩʘʜʽʥʥʷ (2023 ï 2025 ʨʨ.). 

 

ʅʘ ʚʘʨʽʘʥʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʜʦʟʠ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ 

N90P90K120 ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʦʨʛʘʥʽʯʥʠʤ (40 ʪ/ʛʘ) ʪʘ ʟʘ ʚʥʝʩʝʥʥʷ 4,0 ʪ/ʛʘ ʜʦʙʨʠʚʘ 

ʙʽʦʛʫʤʫʩ, ʪʦʚʘʨʥʽʩʪʴ ʫ ʩʦʨʪʫ ʉʣʘʫʪʘ ʩʪʘʥʦʚʠʣʘ ʚʽʜʧʦʚʽʜʥʦ 94,3 ʪʘ 100,0 %, ʘ 
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ɹʝʟ ʜʦʙʨʠʚ (ʢʦʥʪʨʦʣʴ) ɻʥʽʡ, 40 ʪ/ʛʘ + N90P90K120 

N90P90K120 ɻʥʽʡ, 40 ʪ/ʛʘ 

ɻʨʘʥʫʣʴʚʘʥʠʡ ʢʫʨʷʯʠʡ ʧʦʩʣʽʜ, 0,5 ʪ/ʛʘ ɹʽʦʛʫʤʫʩ, 4,0 ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ) 

ɹʽʦʘʢʪʠʚ, 8,0 ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ) 
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ʫ ʩʦʨʪʫ ʃʝʛʝʥʜʘ ʥʘʡʚʠʱʦʶ ʪʦʚʘʨʥʽʩʪʴ ʙʫʣʘ ʟʘ ʚʥʝʩʝʥʥʷ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ 

ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ ʪʘ ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ ʽ ʩʢʣʘʜʘʣʘ ʚʽʜʧʦʚʽʜʥʦ 75,3 ʪʘ 76,8 %. 

ɼʝʱʦ ʥʠʞʯʠʡ ʧʦʢʘʟʥʠʢ ʪʦʚʘʨʥʦʩʪʽ ʩʪʦʩʦʚʥʦ ʩʦʨʪʫ ʢʘʨʪʦʧʣʽ ʃʝʛʝʥʜʘ 

ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʛʨʫʧʦʶ ʩʪʠʛʣʦʩʪʽ, ʙʦ ʚ ʜʘʥʠʡ ʧʝʨʽʦʜ ʙʫʣʴʙʠ ʢʘʨʪʦʧʣʽ, ʱʦ 

ʟʘʚôʷʟʘʣʠʩʴ ʧʨʦʭʦʜʷʪʴ ʧʨʦʮʝʩ ʽʥʪʝʥʩʠʚʥʦʛʦ ʥʘʨʦʩʪʘʥʥʷ, ʱʦ ʽ ʟʤʝʥʰʠʣʦ 

ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ.  

ʅʘ ʚʩʽʭ ʽʥʰʠʭ ʚʘʨʽʘʥʪʘʭ ʧʦʢʘʟʥʠʢʠ ʚʽʜʩʦʪʢʫ ʪʦʚʘʨʥʦʩʪʽ ʩʪʘʥʦʚʠʣʠ ʟʘ 

ʩʦʨʪʦʤ ʉʣʘʫʪʘ ï 72,5ï85,0 %, ʫ ʩʦʨʪʫ ʃʝʛʝʥʜʘ ʚʽʜʩʦʪʦʢ ʪʦʚʘʨʥʦʩʪʽ ʩʢʣʘʜʘʚ ï 

42,0ï74,1 % ʚʽʜʧʦʚʽʜʥʦ ʚʘʨʽʘʥʪʫ ʚʥʝʩʝʥʥʷ ʜʦʟʠ ʪʘ ʚʠʜʫ ʜʦʙʨʠʚʘ. 

ʆʪʨʠʤʘʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚ ʭʦʜʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨ̔ʘʥʪʽ ʫ ʩʦʨʪʫ ʉʣʘʫʪʘ ʟʘ ʩʝʨʝʜʥʴʦʾ ʚʘʛʠ 

ʙʫʣɹʙ ʦʜʥʦʛʦ ʢʫʱʘ 0,387 ʢʛ ʚʨʦʞʘʡʥʽʩʪʴ ʩʢʣʘʜʘʣʘ 21,2 ʪ/ʛʘ, ʘ ʫ ʩʦʨʪʫ 

ʃʝʛʝʥʜʘ ʩʝʨʝʜʥʷ ʚʘʛʘ ʙʫʣʴʙ ʩʪʘʥʦʚʠʣʘ 0,334 ʢʛ ʽ ʚʽʜʧʦʚʽʜʥʦ ʚʨʦʞʘʡʥʽʩʪʴ 

ʩʢʣʘʣʘ 18,4 ʪ/ʛʘ (ʪʘʙʣ. 3.6, ʜʦʜʘʪʦʢ ɹ.7). 

ʊʘʙʣʠʮʷ 3.6 

ʋʨʦʞʘʡʥʽʩʪʴ ʢʘʨʪʦʧʣʽ ʟʘʣʝʞʥʦ ʚʽʜ ʚʥʝʩʝʥʠʭ ʜʦʙʨʠʚ ʥʘ 60-ʡ ʜʝʥʴ ʧʽʩʣʷ 

ʩʘʜʽʥʥʷ, ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʥʷ (2023ï2025 ʨʨ.)  

ɺʘʨʽʘʥʪʠ 

ʜʦʩʣʽʜʫ 

ʉʣʘʫʪʘ ʃʝʛʝʥʜʘ 

ʚʘʛʘ ʙʫʣʴʙ, 

ʢʛ 

ʫʨʦʞʘʡʥʽʩʪʴ, 

ʪ/ʛʘ 

ʚʘʛʘ ʙʫʣʴʙ, 

ʢʛ 

ʫʨʦʞʘʡʥʽʩʪʴ, 

ʪ/ʛʘ 

ɹʝʟ ʜʦʙʨʠʚ 

(ʢʦʥʪʨʦʣʴ) 
0,387 21,2 0,334 18,4 

ɻʥʽʡ, 40 ʪ/ʛʘ + 

N90P90K120 
0,543 29,8 0,423 23,2 

N90P90K120 0,197 10,8 0,294 16,2 

ɻʥʽʡ, 40 ʪ/ʛʘ 0,477 26,2 0,430 23,2 

ɻʨʘʥʫʣʴʦʚʘʥʠʡ 

ʢʫʨʷʯʠʡ 

ʧʦʩʣʽʜ, 0,5 ʪ/ʛʘ 

0,543 29,8 0,440 23,6 

ɹʽʦʛʫʤʫʩ, 4,0 

ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ) 
0,390 21,4 0,526 28,9 

ɹʽʦʘʢʪʠʚ, 8,0 

ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ) 
0,387 21,2 0,277 15,7 

ʅɯʈ05 0,87-1,04 0,89-1,27 
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ʅʘ ʚʘʨʽʘʥʪʽ ʽʟ ʚʥʝʩʝʥʥʷʤ ʛʥʦʶ 40,0 ʪ/ʛʘ ʪʘ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʜʦʟʠ ʜʦʙʨʠʚ 

N90P90K120 ʚʘʛʘ ʙʫʣʴʙ ʩʢʣʘʜʘʣʘ ʟʘ ʩʦʨʪʦʤ ʉʣʘʫʪʘ ï 0,534, ɻʫʨʤʘʥ ï 0,423 ʢʛ, 

ʚʽʜʧʦʚʽʜʥʦ ʚʨʦʞʘʡʥʽʩʪʴ ʩʪʘʥʦʚʠʣʘ ʟʘ ʩʦʨʪʘʤʠ ï 29,8 ʪʘ 23,2 ʪ/ʛʘ. 

ʅʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʚʨʦʞʘʡʥʦʩʪʽ ʜʣ ̫ʨʘʥʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʢʘʨʪʦʧʣʽ 

ʉʣʘʫʪʘ ʚʽʜʤʽʯʝʥʦ ʥʘ ʚʘʨʽʘʥʪʘʭ ʟ ʚʥʝʩʝʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ (40,0 ʪ/ʛʘ) ʪʘ 

ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ (0,5 ʪ/ʛʘ), ʷʢʘ ʚʽʜʧʦʚʽʜʥʦ ʚʘʨʽʘʥʪʫ ʚʥʝʩʝʥʥʷ 

ʜʦʙʨʠʚ ʩʪʘʥʦʚʠʣʘ 26,2 ʪʘ 29,8 ʪ/ʛʘ.  

ʋ ʩʝʨʝʜʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʃʝʛʝʥʜʘ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʡ ʧʦʢʘʟʥʠʢ 

ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʟʘ ʚʥʝʩʝʥʥʷ ʛʥʦʶ (40,0 ʪ/ʛʘ) ʪʘ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ 

ʧʦʩʣʽʜʫ (0,5 ʪ/ʛʘ) ʽ ʩʪʘʥʦʚʠʚ 23,2 ʪʘ 23,6 ʪ/ʛʘ ʚʽʜʧʦʚʽʜʥʦ, ʘ ʥʘʡʚʠʱʦʶ 

ʚʨʦʞʘʡʥʽʩʪʴ 28,9 ʪ/ʛʘ ʙʫʣʘ ʟʘ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ ʫ ʜʦʟʽ 4,0 ʪ/ʛʘ 

(ʣʦʢʘʣʴʥʦ). 

ʅʘ ʚʘʨʽʘʥʪʘʭ ʟ ʽʥʰʠʤʠ ʜʦʟʘʤʠ ʞʠʚʣʝʥʥʷ ʧʦʢʘʟʥʠʢʠ ʚʨʦʞʘʡʥʦʩʪʽ 

ʩʪʘʥʦʚʠʣʠ ʟʘ ʩʦʨʪʦʤ ʉʣʘʫʪʘ ʚʽʜ 10,8 (ʟʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʷʢʦʩʪʽ ʦʩʥʦʚʥʦʛʦ 

ʞʠʚʣʝʥʥʷ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʜʦʟʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ N90P90K120) ʜʦ 21,2 ʪ/ʛʘ 

(ʟʘ ʣʦʢʘʣʴʥʦʛʦ ʚʥʝʩʝʥʥʷ (8,0 ʪ/ʛʘ) ʜʦʙʨʠʚʘ ʙʽʦʘʢʪʠʚ). ɼʣ̫ ʩʦʨʪʫ ʃʝʛʝʥʜʘ 

ʧʦʢʘʟʥʠʢʠ ʚʨʦʞʘʡʥʽʩʪʴ ʢʦʣʠʚʘʣʘʩʴ ʚʽʜ 15,7 (ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʙʨʠʚʘ ʙʽʦʘʢʪʠʚ) 

ʜʦ 23,2 ʪ/ʛʘ (ʟʘ ʚʥʝʩʝʥʥʷ 40,0 ʪ/ʛʘ ʛʥʦʶ ʽ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʜʦʟʠ ʜʦʙʨʠʚ 

N90P90K120). 

ʄʝʪʦʜʠʢʦʶ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʩʭʝʤʦʶ ʜʦʩʣʽʜʫ ʧʝʨʝʜʙʘʯʘʣʦʩʴ 

ʥʘ 70-ʡ ʜʝʥʴ ʚʽʜ ʜʘʪʠ ʩʘʜʽʥʥʷ ʢʘʨʪʦʧʣʽ  ʜʨʫʛʝ ʜʠʥʘʤʽʯʥʝ ʧʽʜʢʦʧʫʚʘʥʥʷ ʱʦʜʦ 

ʚʠʟʥʘʯʝʥʥʷ ʜʘʥʠʭ ʥʘʢʦʧʠʯʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʩʦʨʪʘʤʠ, ʘ ʪʘʢʦʞ ʧʨʦʚʝʜʝʥʥʷ 

ʧʽʜʨʘʭʫʥʢʫ ʢʽʣʴʢʦʩʪʽ ʙʫʣʴʙ ʪʘ ʚʠʟʥʘʯʝʥʥʶ ʚʽʜʩʦʪʢʫ ʪʦʚʘʨʥʦʩʪʽ (ʪʘʙʣ. 3.7, 

ʜʦʜʘʪʦʢ ɹ.8). 

ʂʽʣʴʢʽʩʪʴ ʙʫʣʴʙ ʢʘʨʪʦʧʣʽ, ʱʦ ʩʬʦʨʤʫʚʘʣʘʩʴ ʪʘ ʧʨʦʭʦʜʠʪʴ ʝʪʘʧʠ 

ʨʦʟʚʠʪʢʫ ʟʘ ʩʦʨʪʦʤ ʉʣʘʫʪʘ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ (ʙʝʟ ʜʦʙʨʠʚ) ʩʢʣʘʜʘʣʘ 

10,3 ʰʪ., ʘ ʟʘ ʩʦʨʪʦʤ ʃʝʛʝʥʜʘ ï 8,0 ʰʪ. ʅʘ ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷʤ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʜʦʟʠ ʜʦʙʨʠʚ, ʘ ʩʘʤʝ 40 ʪ/ʛʘ ʛʥʦʶ ʪʘ N90P90K120 ʧʦʢʘʟʥʠʢʠ 

ʢʽʣʴʢʦʩʪʽ ʙʫʣʴʙ ʩʪʘʥʦʚʠʣʠ ʟʘ ʩʦʨʪʦʤ ʉʣʘʫʪʘ ï 16,3 ʰʪ, ʟʘ ʩʦʨʪʦʤ ʃʝʛʝʥʜʘ ï 

9,4 ʰʪ. 
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ʅʘʡʙʽʣʴʰʠʡ ʧʦʢʘʟʥʠʢ ʢʽʣʴʢʦʩʪʽ ʙʫʣʴʙ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʟʘ ʩʦʨʪʦʤ ʉʣʘʫʪʘ 

ʥʘ ʚʘʨʽʘʥʪʽ, ʱʦ ʟʛʘʜʫʚʘʣʦʩʴ ʚʠʱʝ, ʘ ʥʘ ʚʘʨʽʘʥʪʘʭ ʟ ʚʥʝʩʝʥʥʷʤ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ 

ʜʦʟʠ N90P90K120, ʦʢʨʝʤʦ 40 ʪ/ʛʘ ʛʥʦʶ ʪʘ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ (0,5 

ʪ/ʛʘ) ʮʽ ʧʦʢʘʟʥʠʢʠ ʪʘʢʦʞ ʙʫʣʠ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʽ ʽ ʚʽʜʧʦʚʽʜʥʦ ʩʪʘʥʦʚʠʣʠ ï 

11,0, 15,3 ʪʘ 12,3 ʰʪ.  

ɺʽʜʧʦʚʽʜʥʦ ʟʘ ʩʦʨʪʦʤ ʃʝʛʝʥʜʘ ʥʘʡʙʽʣʴʰʠʡ ʧʦʢʘʟʥʠʢ ʢʽʣʴʢʦʩʪʽ ʙʫʣʴʙ 

ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʥʘ ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷʤ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ ï 

13,7 ʰʪ. ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʚʠʩʦʢʠʤ ʚʽʥ ʙʫʚ ʽ ʟʘ ʚʥʝʩʝʥʥʷ 40 ʪ/ʛʘ ʦʨʛʘʥʽʢʠ 

ʪʘ ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ ʽ ʩʪʘʥʦʚʠʚ ʚʽʜʧʦʚʽʜʥʦ 11,4 ʪʘ 12,6 ʰʪ. 

ʊʘʙʣʠʮʷ 3.7 

ʌʨʘʢʮʽʡʥʠʡ ʩʢʣʘʜ ʙʫʣʴʙ ʢʘʨʪʦʧʣʽ ʥʘ 70 ʜʝʥʴ ʧʽʩʣʷ ʩʘʜʽʥʥʷ ʚ ʩʝʨʝʜʥʴʦʤʫ 

ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʥʷ (2023ï2025 ʨʨ.) 

ɺʘʨʽʘʥʪʠ 

ʉʣʘʫʪʘ ʃʝʛʝʥʜʘ 

ʂʽʣʴʢʽʩʪʴ ʙʫʣʴʙ ʧʽʜ ʦʜʥʠʤ ʢʫʱʝʤ, ʰʪ 
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ɹʝʟ ʜʦʙʨʠʚ 

(ʢʦʥʪʨʦʣʴ) 
2,0 5,0 3,3 10,3 1,7 5,0 1,3 8,0 

ɻʥʽʡ, 40 ʪ/ʛʘ + 

N90P90K120 
2,3 4,3 9,7 16,3 1,7 7,0 0,7 9,4 

N90P90K120 2,0 2,0 7,0 11,0 1,0 6,0 1,3 8,3 

ɻʥʽʡ, 40 ʪ/ʛʘ 2,0 7,7 5,6 15,3 2,7 7,0 1,7 11,4 

ɻʨʘʥʫʣʴʦʚʘʥʠʡ 

ʢʫʨʷʯʠʡ ʧʦʩʣʽʜ,  

0,5 ʪ/ʛʘ 

4,3 4,7 3,3 12,3 2,0 5,7 6,0 13,7 

ɹʽʦʛʫʤʫʩ, 4,0 ʪ/ʛʘ 

(ʣʦʢʘʣʴʥʦ) 
1,7 3,3 3,7 8,7 3,3 5,0 4,3 12,6 

ɹʽʦʘʢʪʠʚ, 8,0 ʪ/ʛʘ 

(ʣʦʢʘʣʴʥʦ) 
1,7 5,0 1,6 8,3 3,3 1,7 1,7 6,7 

ʅɯʈ05 0,75-0,86 0,74-0,97 

 

ʅʘ ʫʩʽʭ ʽʥʰʠʭ ʚʘʨʽʘʥʪʘʭ ʟ ʚʥʝʩʝʥʥʷʤ ʨʽʟʥʠʭ ʜʦʟʠ ʜʦʙʨʠʚ ʟʘ ʩʦʨʪʦʤ 

ʉʣʘʫʪʘ ʧʦʢʘʟʥʠʢʠ ʢʽʣʴʢʦʩʪʽ ʙʫʣʴʙ ʚ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʠʥ ʢʫʱ ʢʦʣʠʚʘʣʠʩʴ ʚ 

ʤʝʞʘʭ ʚʽʜ 8,3 ʜʦ 8,7 ʰʪ, ʘ ʟʘ ʩʦʨʪʦʤ ʃʝʛʝʥʜʘ ʚʽʜ 6.7 ʜʦ 8,3 ʰʪ ʚʽʜʧʦʚʽʜʥʦ. 
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ɺʽʜʩʦʪʦʢ ʪʦʚʘʨʥʦʩʪʽ ʙʫʣʴʙ ʥʘ ʚʘʨʽʘʥʪʽ ʢʦʥʪʨʦʣʶ (ʙʝʟ ʜʦʙʨʠʚ) ʟʘ ʩʦʨʪʦʤ 

ʉʣʘʫʪʘ ʩʢʣʘʜʘʚ 56,7, ʚʽʜʧʦʚʽʜʥʦ ʟʘ ʩʦʨʪʦʤ ʃʝʛʝʥʜʘ ʪʦʚʘʨʥʽʩʪʴ ʩʪʘʥʦʚʠʣʘ  

90,4 %. ʅʘ ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷʤ ʛʥʦʶ + N90P90K120 ʫ ʩʦʨʪʫ ʉʣʘʫʪʘ ʚʽʜʩʦʪʦʢ 

ʪʦʚʘʨʥʦʩʪʽ ʙʫʣʴʙ ʩʢʣʘʜʘʚ 93,0, ʘ ʫ ʩʦʨʪʫ ʃʝʛʝʥʜʘ  ʚʽʜʧʦʚʽʜʥʦ 86,5 %. 

ɼʠʥʘʤʽʢʘ ʥʘʨʦʩʪʘʥʥʷ ʚʽʜʩʦʪʢʫ ʪʦʚʘʨʥʦʩʪʽ ʥʘ 70-ʡ ʜʝʥʴ ʧʽʩʣʷ ʩʘʜʽʥʥʷ 

ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ 3.10.  

 
ʈʠʩ. 3.10 ï ʊʦʚʘʨʥʽʩʪʴ ʙʫʣʴʙ ʩʦʨʪʽʚ ʢʘʨʪʦʧʣʽ ʉʣʘʫʪʘ ʪʘ ʃʝʛʝʥʜʘ ʥʘ  

70-ʡ ʜʝʥʴ ʧʽʩʣʷ ʩʘʜʽʥʥʷ, (2023-2025 ʨʨ.). 

 

ʅʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʚʽʜʩʦʪʢʫ ʪʦʚʘʨʥʦʩʪʽ ʙʫʣʴʙ ʚʽʜʤʽʯʝʥʦ ʥʘ ʚʘʨʽʘʥʪʽ ʟ 

ʚʥʝʩʝʥʥʷʤ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʜʦʟʠ ʜʦʙʨʠʚ, ʘ ʩʘʤʝ ʛʥʦʶ (40,0 ʪ/ʛʘ) + N90P90K120 ï 

95 % ʟʘ ʩʦʨʪʦʤ ʉʣʘʫʪʘ ʪʘ ʟʘ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚʘ ʙʽʦʘʢʪʠʚ ï 95 % ʟʘ ʩʦʨʪʦʤ 

ʃʝʛʝʥʜʘ.  

ʅʘ ʫʩʽʭ ʽʥʰʠʭ ʚʘʨʽʘʥʪʘʭ ʪʦʚʘʨʥʽʩʪʴ ʩʢʣʘʜʘʣʘ ʟʘ ʩʦʨʪʦʤ ʉʣʘʫʪʘ ʚʽʜ 53 

(ʟʘ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʫ ʨʝʢʦʤʝʥʜʦʚʘʥʽʡ ʜʦʟʽ N90P90K120) ʜʦ 87 % 

(ʟʘ ʚʥʝʩʝʥʥʷ ʛʥʦʶ ʫ ʜʦʟʽ 40,0 ʪ/ʛʘ). ɺʽʜʧʦʚʽʜʥʦ ʫ ʩʦʨʪʫ ʃʝʛʝʥʜʘ  ʚʽʜʩʦʪʦʢ 

ʪʦʚʘʨʥʦʩʪʽ ʩʪʘʥʦʚʠʚ ʚʽʜ 55 (ʟʘ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʫ 

ʨʝʢʦʤʝʥʜʦʚʘʥʽʡ ʜʦʟʽ N90P90K120) ʜʦ  80,0 (ʟʘ ʚʥʝʩʝʥʥʷ ʛʥʦʶ ʫ ʜʦʟʽ 40,0 ʪ/ʛʘ). 
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ʉʣʘʫʪʘ ʃʝʛʝʥʜʘ 

ɹʝʟ ʜʦʙʨʠʚ (ʢʦʥʪʨʦʣʴ) ɻʥʽʡ, 40 ʪ/ʛʘ + N90P90K120 

N90P90K120 ɻʥʽʡ, 40 ʪ/ʛʘ 

ɻ. ʢ. ʧʦʩʣʽʜ, 0,5 ʪ/ʛʘ ɹʽʦʛʫʤʫʩ, 4,0 ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ) 

ɹʽʦʘʢʪʠʚ, 8,0 ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ) 
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ʗʢ ʩʚʽʜʯʘʪʴ ʦʪʨʠʤʘʥʽ ʥʘʤʠ ʜʘʥʽ, ʚʨʦʞʘʡʥʽʩʪʴ ʢʘʨʪʦʧʣʽ ʥʘ 70-ʡ ʜʝʥʴ 

ʪʨʠʚʘʣʦʩʪʽ ʚʝʛʝʪʘʮʽʾ, ʥʘ  ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ ʫ ʩʦʨʪʫ ʉʣʘʫʪʘ ʟʘ ʩʝʨʝʜʥʴʦʾ 

ʚʘʛʠ ʙʫʣʴʙ ʦʜʥʦʛʦ ʢʫʱʘ 0,350 ʢʛ ʚʨʦʞʘʡʥʽʩʪʴ ʩʪʘʥʦʚʠʣʘ 19,3 ʪ/ʛʘ, ʚʽʜʧʦʚʽʜʥʦ 

ʟʘ ʩʦʨʪʦʤ ʃʝʛʝʥʜʘ ʧʦʢʘʟʥʠʢ ʚʨʦʞʘʡʥʦʩʪʽ ʩʢʣʘʜʘʚ ï 18,9 ʪ/ʛʘ ʟʘ ʚʘʛʠ ʙʫʣʴʙ 

0,343 ʢʛ (ʪʘʙʣ. 3.8, ʜʦʜʘʪʦʢ ɹ.9). 

ʊʘʙʣʠʮʷ 3.8 

ʋʨʦʞʘʡʥʽʩʪʴ ʢʘʨʪʦʧʣʽ ʟʘʣʝʞʥʦ ʜʦʟʠ ʚʥʝʩʝʥʠʭ ʜʦʙʨʠʚ ʥʘ 70-ʡ ʜʝʥʴ ʧʽʩʣʷ 

ʩʘʜʽʥʥʷ, ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʥʷ (2023ï2025 ʨʨ.) 

ɺʘʨʽʘʥʪʠ 

ʜʦʩʣʽʜʫ 

ʉʣʘʫʪʘ ʃʝʛʝʥʜʘ 

ʚʘʛʘ ʙʫʣʴʙ, 

ʢʛ 

ʫʨʦʞʘʡʥʽʩʪʴ 

ʪ/ʛʘ 

ʚʘʛʘ ʙʫʣʴʙ, 

ʢʛ 

ʫʨʦʞʘʡʥʽʩʪʴ 

ʪ/ʛʘ 

ɹʝʟ ʜʦʙʨʠʚ 

(ʢʦʥʪʨʦʣʴ) 
0,350 19,3 0,343 18,9 

ɻʥʽʡ, 40 ʪ/ʛʘ + 

N90P90K120 
0,577 31,7 0,423 23,2 

N90P90K120 0,350 19,2 0,334 18,4 

ɻʥʽʡ, 40 ʪ/ʛʘ 0,690 38,0 0,436 24,0 

ɻʨʘʥʫʣʴʦʚʘʥʠʡ 

ʢʫʨʷʯʠʡ 

ʧʦʩʣʽʜ, 0,5 ʪ/ʛʘ 

0,560 30,8 0,483 26,7 

ɹʽʦʛʫʤʫʩ, 4,0 

ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ) 
0,467 25,6 0,523 28,8 

ɹʽʦʘʢʪʠʚ, 8,0 

ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ) 
0,415 22,8 0,347 19,1 

ʅɯʈ05 0,65-0,92 0,62-0,93 

 

ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʨʽʚʥʶ ʩʬʦʨʤʦʚʘʥʦʾ 

ʫʨʦʞʘʡʥʽʩʪʶ ʥʘ 60-ʠʡ ʜʝʥʴ, ʪʦ ʚʽʜʥʦʩʥʦ ʩʦʨʪʫ ʉʣʘʫʪʘ ʚʦʥʘ ʜʝʱʦ ʟʤʝʥʰʠʣʘʩʴ 

ʥʘ 1,9 ʪ/ʛʘ, ʘ ʚʽʜʥʦʩʥʦ ʩʦʨʪʫ ʃʝʛʝʥʜʘ ʚʠʨʦʩʣʘ ʥʘ 0,5 ʪ/ʛʘ. ʇʨʠʯʠʥʦʶ 

ʟʥʠʞʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʩʪʘʣʠ ʧʦʛʦʜʥʦ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ, ʱʦ ʩʢʣʘʣʠʩʷ ʫ 

ʧʝʨʽʦʜ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʘ ʚʣʘʩʥʝ ʥʠʟʴʢʘ ʫʨʦʞʘʡʥʽʩʪʴ ʢʘʨʪʦʧʣʽ ʫ 2025 

ʨʦʮʽ, ʱʦ ʚʧʣʠʥʫʣʦ ʥʘ ʧʦʢʘʟʥʠʢʠ ʫʨʦʞʘʡʥʦʩʪʽ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʦʢʠ 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ (2023-2025 ʨʨ.). 

ʅʘ ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷʤ ï ʛʥʽʡ + N90P90K120 ï ʟʘ ʩʦʨʪʦʤ ʉʣʘʫʪʘ 

ʧʦʢʘʟʥʠʢʠ ʚʘʛʠ ʙʫʣʴʙ ʪʘ ʚʨʦʞʘʡʥʦʩʪʽ ʩʢʣʘʜʘʣʠ 0,557 ʢʛ ʪʘ 31,7 ʪ/ʛʘ ʽ ʙʫʣʠ 
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ʙʽʣʴʰʠʤʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʦʪʨʠʤʘʥʦ ʟʘ ʧʝʨʰʦʛʦ ʜʠʥʘʤʽʯʥʦʛʦ 

ʧʽʜʢʦʧʫʚʘʥʥʷʤ ʥʘ 0,034 ʢʛ ʪʘ 1,9 ʪ/ʛʘ. ɺʽʜʧʦʚʽʜʥʦ ʫ ʩʦʨʪʫ ʃʝʛʝʥʜʘ ʚʘʛʘ ʙʫʣʴʙ 

ʩʢʣʘʜʘʣʘ 0,423 ʢʛ, ʘ ʚʨʦʞʘʡʥʽʩʪʴ 23,2 ʪ/ʛʘ ʪʘ ʟʘʣʠʰʠʣʠʩʴ ʥʘ ʪʦʤʫ ʞ ʨʽʚʥʽ ʷʢ ʽ 

ʥʘ 60-ʠʡ ʜʝʥʴ ʚʝʛʝʪʘʮʽʾ. 

ʇʨʦʚʝʜʝʥʥʷʤ ʜʠʥʘʤʽʯʥʠʭ ʧʽʜʢʦʧʫʚʘʥʴ ʥʘ 70-ʡ ʜʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ,  ʱʦ 

ʥʘʡʚʠʱʠʡ ʧʦʢʘʟʥʠʢ ʚʨʦʞʘʡʥʦʩʪʽ ʫ ʩʦʨʪʫ ʉʣʘʫʪʘ ʚʽʜʤʽʯʝʥʦ ʟʘ ʚʥʝʩʝʥʥʷ 

40 ʪ/ʛʘ ʛʥʦʶ ʽ ʩʪʘʥʦʚʠʣʘ 38,0 ʪ/ʛʘ, ʭʦʯʘ ʙʫʣʘ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʦʶ ʽ ʟʘ ʚʥʝʩʝʥʥʷ 

ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ ʫ ʜʦʟʽ 0,5 ʪ/ʛʘ ʽ ʚʽʜʧʦʚʽʜʥʦ ʩʢʣʘʣʘ 30,8 ʪ/ʛʘ 

ʙʫʣʴʙ ʢʘʨʪʦʧʣʽ. 

ɺʽʜʧʦʚʽʜʥʦ ʫ ʩʦʨʪʫ ʃʝʛʝʥʜʘ ʥʘʡʚʠʱʦʶ ʚʨʦʞʘʡʥʽʩʪʴ ʚʽʜʤʽʯʝʥʦ ʟ 

ʣʦʢʘʣʴʥʠʤ ʚʥʝʩʝʥʥʷʤ ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ, ʱʦ ʩʢʣʘʣʘ 28,8 ʪ/ʛʘ, ʭʦʯʘ ʙʫʣʘ 

ʜʦʩʠʪʴ ʚʠʩʦʢʦʶ ʽ ʟʘ ʫʜʦʙʨʝʥʥʷ ʛʨʘʥʫʣʴʦʚʘʥʠʤ ʢʫʨʷʯʠʤ ʧʦʩʣʽʜʦʤ (0,5 ʪ/ʛʘ) ï 

26,8 ʪ/ʛʘ ʟʘ ʚʘʛʠ ʙʫʣʴʙ ʟ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʠʥ ʢʫʱ ʫ 0,483 ʢʛ.   

ʅʘ ʫʩʽʭ ʽʥʰʠʭ ʚʘʨʽʘʥʪʘʭ ʜʦʩʣʽʜʫ ʟʘ ʩʦʨʪʦʤ ʉʣʘʫʪʘ ʟʘ ʚʥʝʩʝʥʥʷʤ ʨʽʟʥʠʭ 

ʜʦʙʨʠʚ ʚʘʛʘ ʙʫʣʴʙ ʩʪʘʥʦʚʠʣʘ ʚʽʜ 0,350 ʜʦ 0,467 ʢʛ, ʘ ʚʨʦʞʘʡʥʽʩʪʴ ʩʢʣʘʜʘʣʘ 

19,2ï25,6 ʪ/ʛʘ. ɺʽʜʧʦʚʽʜʥʦ ʟʘ ʩʦʨʪʦʤ ʃʝʛʝʥʜʘ ʧʦʢʘʟʥʠʢʠ ʚʘʛʠ ʙʫʣʴʙ ʪʘ 

ʚʨʦʞʘʡʥʦʩʪʽ ʩʢʣʘʜʘʣʠ ï ʚʽʜ 0,334 ʜʦ 0,436 ʢʛ, ʘ ʚʨʦʞʘʡʥʽʩʪʴ 18,4ï24,0 ʪ/ʛʘ.   

ʇʨʦʚʝʜʝʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʧʽʜʢʦʧʫʚʘʥʴ ʥʘ 60-ʠʡ ʪʘ 70-ʠʡ ʜʥʽʚ ʧʽʩʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʩʘʜʽʥʥʷ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʧʝʚʥʽ ʚʠʩʥʦʚʢʠ, ʘ ʩʘʤʝ: 

- ʨʦʩʣʠʥʠ ʢʘʨʪʦʧʣʽ ʽʥʪʝʥʩʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ 

ʥʘʢʦʧʠʯʝʥʫ ʟʠʤʦʚʦ-ʚʝʩʥʷʥʫ ʚʦʣʦʛʫ, ʫʥʠʢʘʶʯʠ ʧʽʢʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʬʦʨʤʫʘʪʠ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ 

ʫʨʦʞʘʡʥʽʩʪʴ ʥʘ ʜʘʥʠʡ ʧʝʨʽʦʜ; 

- ʚʝʛʝʪʫʶʯʽ ʨʦʩʣʠʥʠ ʤʝʥʰʦʶ ʤʽʨʦʶ ʚʨʘʞʘʶʪʴʩʷ ʬʽʪʦʬʪʦʨʦʶ, ʷʢʘ 

ʦʩʥʦʚʥʠʤ ʯʠʥʦʤ ʘʢʪʠʚʽʟʫʻʪʴʩʷ ʟ ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ ʯʝʨʚʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʟʝʢʦʥʦʤʠʪʠ ʢʦʰʪʠ ʥʘ ɿɿʈ; 

- ʮʽʥʦʚʘ ʧʦʣʽʪʠʢʘ ʥʘ ʤʦʣʦʜʫ ʢʘʨʪʦʧʣʶ ʫ ʯʝʨʚʥʽ-ʣʠʧʥʽ ʟʥʘʯʥʦ 

ʧʝʨʝʚʠʱʫʻ ʚʘʨʪʽʩʪʴ ʢʘʨʪʦʧʣʽ, ʱʦ ʟʽʙʨʘʥʘ ʧʽʜ ʯʘʩ ʤʘʩʦʚʦʛʦ ʟʙʦʨʫ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʩʫʪʪʻʚʦ ʚʠʱʽ ʧʨʠʙʫʪʢʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʯʠ 

ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚʘ. 
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ʅʘ ʦʩʥʦʚʽ ʮʴʦʛʦ ʥʘʤʠ ʧʨʦʚʝʜʝʥʦ ʨʦʟʨʘʭʫʥʢʠ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʨʦʱʫʘʥʥʷ ʢʘʨʪʦʧʣʽ ʟʘ ʦʪʨʠʤʘʥʦʶ ʫʨʦʞʘʡʥʽʩʪʶ ʥʘ 70-ʠʡ ʜʝʥʴ ʧʽʩʣʷ 

ʩʘʜʽʥʥʷ, ʘ ʨʝʟʫʣʴʪʘʪʠ ʧʦʜʘʥʦ ʫ ʨʦʟʜʽʣʽ 5 çɽʢʦʥʦʤʽʯʥʘ ʽ ʙʽʦʝʥʝʨʛʝʪʠʯʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽè. 

 

3.5 ʋʨʦʞʘʡʥʽʩʪʴ ʢʘʨʪʦʧʣʽ ʥʘ ʢʽʥʝʮʴ ʚʝʛʝʪʘʮʽʾ ʟʘʣʝʞʥʦ ʚʽʜ ʚʥʝʩʝʥʠʭ 

ʜʦʙʨʠʚ 

ɿʥʘʯʥʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʘʻ ʥʘ ʯʠʩʪʦʪʫ ʜʦʚʢʽʣʣʷ ʚʽʜʤʽʯʘʶʪʴ ʟ 

ʟʘʧʨʦʚʘʜʞʝʥʥʷʤ ʫ ʚʠʨʦʙʥʠʯʽ ʧʨʦʮʝʩʠ ʝʣʝʤʝʥʪʽʚ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʨʦʱʫʚʘʥʥʷ ʩ.-ʛ. ʢʫʣʴʪʫʨ, ʷʢʽ ʧʝʨʝʜʙʘʯʘʶʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʽʜʚʠʱʝʥʠʭ ʜʦʟ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʽ ʟʙʽʣʴʰʝʥʥʷ ʧʝʩʪʠʮʠʜʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʩʚʦʻʶ 

ʯʝʨʛʦʶ ʚʝʜʝ ʜʦ ʟʥʘʯʥʦ ʚʠʱʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʽ ʤʘʪʝʨʽʘʣʴʥʠʭ ʚʠʪʨʘʪ 

ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ [214]. 

ʆʧʪʠʤʘʣʴʥʝ  ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʢʣʘʜʦʚʠʭ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ  ̔

ʾʭ ʩʚʦʻʯʘʩʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʟʚʦʣʠʪʴ  ʚʧʣʠʥʫʪʠ ʥʘ ʢʽʥʮʝʚʫ ʫʨʦʞʘʡʥʽʩʪʴ 

ʢʘʨʪʦʧʣʽ ʪʘ ʾʾ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ. ɺʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʱʦʜʦ ʦʜʝʨʞʘʥʥʷ ʚʠʩʦʢʦʾ 

ʫʨʦʞʘʡʥʦʩʪʽ ʢʘʨʪʦʧʣʽ ʻ ʨʽʚʝʥʴ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ, ʪʦʙʪʦ ʥʦʨʤʠ ʚʥʝʩʝʥʠʭ 

ʜʦʙʨʠʚ, ʷʢʽ ʚ ʩʚʦʶ ʯʝʨʛʫ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʽʩʪʦʪʥʠʡ ʧʨʠʨʽʩʪ ʫʨʦʞʘʶ ʜʣʷ ʩʦʨʪʽʚ 

ʨʽʟʥʠʭ ʟʘ ʪʝʨʤʽʥʘʤʠ ʩʪʠʛʣʦʩʪʽ ʛʨʫʧ, ʚʧʨʦʚʘʜʞʝʥʠʭ ʫ ʚʠʨʦʙʥʠʮʪʚʦ [215, 216]. 

ɿʘʚʝʨʰʘʣʴʥʠʤ ʝʪʘʧʦʤ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ ʟ 

ʧʨʦʚʝʜʝʥʥʷʤ ʧʽʜʨʘʭʫʥʢʫ ʢʽʣʴʢʦʩʪʽ ʙʫʣʴʙ ʧʽʜ ʦʜʥʠʤ ʢʫʱʝʤ ʟʘʣʝʞʥʦ ʚʽʜ 

ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʟʘ ʩʭʝʤʦʶ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʫ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ  

ʩʝʨʝʜʥʴʦ ʚʩʪʘʥʦʚʣʝʥʘ ʢʽʣʴʢʽʩʪʴ ʙʫʣʴʙ ʟ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʠʥ ʢʫʱ ʫ ʩʦʨʪʫ 

ʉʣʘʫʪʘ ʩʢʣʘʣʘ 10,3 ʰʪ., ʚʽʜʧʦʚʽʜʥʦ ʟʘ ʩʦʨʪʦʤ ʃʝʛʝʥʜʘ ʾʭ ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ 

ʧ̔ ʜ ʦʜʥʠʤ ʢʫʱʝʤ - 8,0 ʰʪ.  

ɿʘ ʚʥʝʩʝʥʥʷʤ ʧʦʻʜʥʘʥʦʾ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʜʦʟʠ ʤʽʥʝʨʘʣʴʥʠʭ ʪʘ 

ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ (ʛʥʽʡ 40,0 ʪ/ʛʘ + N90P90K120) ʢʽʣʴʢʽʩʪʴ ʙʫʣʴʙ ʫ ʩʦʨʪʫ 

ʉʣʘʫʪʘ ʩʢʣʘʜʘʣʘ 16,3 ʰʪ., ʘ ʩʦʨʪʫ ʃʝʛʝʥʜʘ ï 9,4 ʰʪ ʙʫʣʴʙ ʚ ʨʦʟʨʘʭʫʥʢʫ ʥʘ 

ʦʜʠʥ ʢʫʱ. 
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ɼʠʥʘʤʽʢʘ ʢʽʣʴʢʦʩʪʽ ʙʫʣʴʙ ʧʽʜ ʦʜʥʠʤ ʢʫʱʝʤ ʧʽʜ ʯʘʩ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ 

ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʘʭ 3.11, 3.12. 

 

 

ʈʠʩ. 3.11 ï ʂʽʣʴʢʽʩʪʴ ʙʫʣʴʙ ʩʦʨʪʫ ʉʣʘʫʪʘ ʟʘʣʝʞʥʦ ʚʽʜ ʚʘʨʽʘʥʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ 

(2023-2025 ʨʨ.) 

 

ʅʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʙʫʣʴʙ ʚʽʜʤʽʯʝʥʦ ʥʘ ʚʘʨʽʘʥʪʽ, ʜʝ ʙʫʣʦ ʚʥʝʩʝʥʦ 

ʨʝʢʦʤʝʥʜʦʚʘʥʫ ʜʦʟʫ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʦʨʛʘʥʽʢʦʶ (ʛʥʽʡ 

+N90P90K120) ʪʘ ʟʘ ʚʥʝʩʝʥʥʷ ʛʥʦʶ (40 ʪ/ʛʘ) ʪʘ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ 

ʧʦʩʣʽʜʫ (0,5 ʪ/ʛʘ) ʽ ʫ ʩʦʨʪʫ ʉʣʘʫʪʘ ʩʪʘʥʦʚʠʣʦ 16,3, 15,3 ʪʘ 12,3 ʰʪ ʙʫʣʴʙ 

ʚʽʜʧʦʚʽʜʥʦ ʚʘʨʽʘʥʪʫ ʫʜʦʙʨʝʥʥʷ. ʉʪʦʩʦʚʥʦ ʩʦʨʪʫ ʃʝʛʝʥʜʘ ʥʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ 

ʚ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʠʥ ʢʫʱ ʦʪʨʠʤʘʥʦ ʟʘ ʚʥʝʩʝʥʥʷ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ 

ʧʦʩʣʽʜʫ ï 13,7 ʰʪ, ʘ ʪʘʢʦʞ ʟʘ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ ʪʘ ʛʥʦʶ (40 ʪ/ʛʘ), ʘ 

ʧʦʢʘʟʥʠʢʠ ʩʪʘʥʦʚʠʣʠ 12,6 ʪʘ 11,4 ʰʪ. 

ʅʘ ʫʩʽʭ ʽʥʰʠʭ ʚʘʨʽʘʥʪʘʭ ʟ ʚʥʝʩʝʥʥʷʤ ʜʦʟ ʜʦʙʨʠʚ ʢʽʣʴʢʽʩʪʴ ʙʫʣʴʙ ʟ 

ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʠʥ ʢʫʱ ʩʪʘʥʦʚʠʣʘ ʟʘ ʩʦʨʪʦʤ ʉʣʘʫʪʘ ï 8,3ï8,7 ʰʪ., ʘ ʫ ʩʦʨʪʫ 
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ʃʝʛʝʥʜʘ ʮʽ ʧʦʢʘʟʥʠʢʠ ʩʢʣʘʜʘʣʠ ʚʽʜ 6,7 ʜʦ 8,3 ʰʪ ʚʽʜʧʦʚʽʜʥʦ ʚʘʨʽʘʥʪʫ 

ʚʥʝʩʝʥʥʷ ʜʦʟʠ ʪʘ ʚʠʜʫ ʜʦʙʨʠʚʘ. ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʧʦʢʘʟʥʠʢʠ ʢʽʣʴʢʦʩʪʽ 

ʙʫʣʴʙ ʟʘʣʠʰʠʣʠʩʴ ʥʘ ʨʽʚʥʽ ʜʠʥʘʤʽʯʥʦʛʦ ʧʽʜʢʦʧʫʚʘʥʥʷ ʥʘ 70-ʠʡ ʜʝʥʴ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʬʦʨʤʫʚʘʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʟʘʚʝʨʰʫʻʪʴʩʷ ʥʘ ʝʪʘʧʽ 

ʩʪʘʜʽʾ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ ʫ ʬʘʟʫ ʙʫʪʦʥʽʟʘʮʽʾ-ʮʚʽʪʽʥʥʷ ʽ ʟʘʣʠʰʘʻʪʴʩʷ 

ʩʪʘʣʠʤ ʜʦ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ. 

 

ʈʠʩ. 3.12 ï ʂʽʣʴʢʽʩʪʴ ʙʫʣʴʙ ʩʦʨʪʫ ʃʝʛʝʥʜʘ ʟʘʣʝʞʥʦ ʚʽʜ ʚʘʨʽʘʥʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ 

(2023-2025 ʨʨ.) 

 

ɿʘ ʦʪʨʠʤʘʥʠʤʠ ʜʘʥʠʤʠ ʟʙʠʨʘʥʥʷ ʢʘʨʪʦʧʣʽ ʚ ʧʨʦʮʝʩʽ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʴ ʫ 2023-2025 ʨʨ., ʥʘ ʚʘʨʽʘʥʪʽ ʙʝʟ ʜʦʙʨʠʚ (ʢʦʥʪʨʦʣʴ) ʩʝʨʝʜʥʷ 

ʚʨʦʞʘʡʥʽʩʪʴ ʟʘ ʩʦʨʪʦʤ ʉʣʘʫʪʘ, ʧʨʠ ʚʘʟʽ ʙʫʣʴʙ 0,387 ʢʛ ʟ ʜʦʩʣʽʜʥʦʾ ʜʽʣʷʥʢʠ, 

ʚʨʦʞʘʡʥʽʩʪʴ ʩʢʣʘʜʘʣʘ 22,3 ʪ/ʛʘ, ʚʽʜʧʦʚʽʜʥʦ ʟʘ ʩʦʨʪʦʤ ʃʝʛʝʥʜʘ ʧʦʢʘʟʥʠʢ 

ʚʨʦʞʘʡʥʦʩʪʽ ʟʘ ʚʘʛʠ ʙʫʣʴʙ ï 0,354 ʢʛ ʩʪʘʥʦʚʠʣʘ 20,5 ʪ/ʛʘ, ʘ ʪʦʤʫ ʚʽʜʩʦʪʦʢ 

ʪʦʚʘʨʥʦʩʪʽ ʙʫʣʴʙ ʟʘ ʩʦʨʪʦʤ ʉʣʘʫʪʘ ʩʢʣʘʜʘʚ 90,1 %, ʟʘ ʩʦʨʪʦʤ ʃʝʛʝʥʜʘ 

ʚʜ̔ʧʦʚʽʜʥʦ 89,5 %. ʉʫʤʽʩʥʝ ʚʥʝʩʝʥʥʷ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʜʦʟʠ ʜʦʙʨʠʚ ʛʥʽʡ                   
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(40 ʪ/ʛʘ) ʪʘ N90P90K120 ʜʦʟʚʦʣʠʣʦ ʦʪʨʠʤʘʪʠ ʚʨʦʞʘʡʥʽʩʪʴ ʟʘ ʩʦʨʪʦʤ ʉʣʘʫʪʘ ʥʘ 

ʨʽʚʥʽ 29,8 ʪ/ʛʘ ʟʘ ʚʘʛʠ ʙʫʣʴʙ 0,515 ʢʛ. ɿʘ ʩʦʨʪʦʤ ʃʝʛʝʥʜʘ ʚʘʛʘ ʙʫʣʴʙ 

ʩʪʘʥʦʚʠʣʘ 0,520 ʢʛ, ʚʽʜʧʦʚʽʜʥʦ ʚʨʦʞʘʡʥʽʩʪʴ ʩʢʣʘʣʘ 30,3 ʪ/ʛʘ.  

ɺʽʜʩʦʪʦʢ ʪʦʚʘʨʥʦʩʪʽ ʙʫʣʴʙ ʥʘ ʚʘʨʽʘʥʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʠʰʝ  

ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʜʦʟʠ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʩʢʣʘʜʘʚ ʟʘ ʩʦʨʪʦʤ ʉʣʘʫʪʘ ï 

89,4, ʘ ʟʘ ʩʦʨʪʦʤ ʃʝʛʝʥʜʘ ï 90,0 (ʪʘʙʣ. 3.9, ʜʦʜʘʪʦʢ ɹ.10).  

ʊʘʙʣʠʮʷ 3.9 

ɺʨʦʞʘʡʥʽʩʪʴ ʩʦʨʪʽʚ ʉʣʘʫʪʘ ʪʘ ʃʝʛʝʥʜʘ ʟʘʣʝʞʥʦ ʚʽʜ ʜʦʟʠ ʚʥʝʩʝʥʠʭ ʜʦʙʨʠʚ 

ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʥʷ (2023ï2025 ʨʨ.) 

ɺʘʨʽʘʥʪʠ 

ʜʦʩʣʽʜʫ 

ɺʘʛʘ ʙʫʣʴʙ ʦʜʥʦʛʦ 

ʢʫʱʘ, ʢʛ 

ʋʨʦʞʘʡʥʽʩʪʴ, ʪ/ʛʘ ɺʽʜʩʦʪʦʢ 

ʪʦʚʘʨʥʦʩʪʽ, % 

 ʉʣʘʫʪʘ ʃʝʛʝʥʜʘ  ʉʣʘʫʪʘ ʃʝʛʝʥʜʘ  ʉʣʘʫʪʘ ʃʝʛʝʥʜʘ 

ɹʝʟ ʜʦʙʨʠʚ 

(ʢʦʥʪʨʦʣʴ) 
0,387 0,354 22,3 20,5 90,1 89,5 

ɻʥʽʡ, 40 ʪ/ʛʘ + 

N90P90K120 
0,515 0,520 29,8 30,3 91,7 89,6 

N90P90K120 0,486 0,421 27,9 24,2 89,4 90,0 

ɻʥʽʡ, 40 ʪ/ʛʘ 0,575 0,500 32,3 28,5 89,6 87,0 

ɻʨʘʥʫʣʴʦʚʘʥʠʡ 

ʢʫʨʷʯʠʡ ʧʦʩʣʽʜ, 

0,5 ʪ/ʛʘ 

0,523 0,499 30,0 28,8 90,4 90,5 

ɹʽʦʛʫʤʫʩ, 4,0 

ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ) 
0,564 0,552 32,5 31,6 91,1 91,8 

ɹʽʦʘʢʪʠʚ, 8,0 

ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ) 
0,420 0,443 24,1 25,4 90,0 89,9 

ʅɯʈ05   0,70-1,26 0,64-0,96   

 

ʅʘʡʚʠʱʘ ʚʨʦʞʘʡʥʽʩʪʴ, ʷʢʫ ʦʪʨʠʤʘʥʦ ʚ ʭʦʜʽ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʟʘ 2023-2025 ʨʨ., ʦʪʨʠʤʘʥʦ ʟʘ ʨʘʥʥʴʦʩʪʠʛʣʠʤ ʩʦʨʪʦʤ ʉʣʘʫʪʘ, ʥʘ 

ʚʘʨʽʘʥʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ (4,0 ʪ/ʛʘ), ʜʝ ʚʘʛʘ ʙʫʣʴʙ ʩʢʣʘʣʘ 0,564 

ʢʛ, ʘ ʫʨʦʞʘʡʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʦ 32,5 ʪ/ʛʘ. ʉʪʦʩʦʚʥʦ ʩʝʨʝʜʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ 

ʢʘʨʪʦʧʣʽ ʃʝʛʝʥʜʘ ʥʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʦʪʨʠʤʘʥʦ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʥʦʶ (40 

ʪ/ʛʘ + N90P90K120) ʪʘ ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ (4,0 ʪ/ʛʘ) ʽ ʩʪʘʥʦʚʠʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʚʘʛʠ ʦʜʥʦʛʦ ʢʫʱʘ ï 0,520 ʪʘ 0,552 ʢʛ ʽ ʚʨʦʞʘʡʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦ 30,3 ʪʘ         

31,6 ʪ/ʛʘ. 
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ʅʘʡʚʠʱʠʡ ʧʦʢʘʟʥʠʢ ʚʽʜʩʦʪʢʫ ʪʦʚʘʨʥʦʩʪʽ ʙʫʣʴʙ ʨʘʥʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ 

ʢʘʨʪʦʧʣʽ ʉʣʘʫʪʘ ʚʽʜʤʽʯʝʥʦ ʟʘ ʚʘʨʽʘʥʪʫ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ (4,0 ʪ/ʛʘ) ʽ 

ʩʪʘʥʦʚʠʚ 91,1, ʘ ʪʘʢʦʞ ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʪʦʚʘʨʥʦʩʪʽ ʙʫʣʴʙ 

ʮʴʦʛʦ ʩʦʨʪʫ ʟʘ ʚʥʝʩʝʥʥʷ ʛʥʦʶ ʽ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ (N90P90K120), ʷʢʽ 

ʩʪʘʥʦʚʠʣʠ ʚʽʜʧʦʚʽʜʥʦ 91,7 ʚʽʜʩʦʪʢʽʚ. 

ʉʪʦʩʦʚʥʦ ʩʝʨʝʜʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʢʘʨʪʦʧʣʽ ʃʝʛʝʥʜʘ, ʱʦʜʦ ʧʦʢʘʟʥʠʢʽʚ 

ʚʽʜʩʦʪʢʫ ʪʦʚʘʨʥʦʩʪʽ, ʪʦ ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʢʨʘʱʠʤʠ ʚʦʥʠ ʙʫʣʠ ï 91,8 % ʟʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ ʪʘ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʤʠ ʟʘ ʚʥʝʩʝʥʥʷ ʩʫʭʦʛʦ 

ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ (0,5 ʪ/ʛʘ) ï 90,5 % (ʨʠʩ. 3.13). 

 

ʈʠʩ. 3.13 ï ʊʦʚʘʨʥʽʩʪʴ ʙʫʣʴʙ ʢʘʨʪʦʧʣʽ ʩʦʨʪʽʚ ʉʣʘʫʪʘ ʪʘ ʃʝʛʝʥʜʘ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʚʘʨʽʘʥʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, %, (2023-2025 ʨʨ.) 

 

ʅʘ ʫʩʽʭ ʽʥʰʠʭ ʚʘʨʽʘʥʪʘʭ ʧʦʢʘʟʥʠʢʠ ʚʨʦʞʘʡʥʦʩʪʽ ʢʘʨʪʦʧʣʽ ʟʘ ʧʝʨʽʦʜ 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʩʦʨʪʦʤ ʢʘʨʪʦʧʣʽ ʉʣʘʫʪʘ ʩʪʘʥʦʚʠʣʠ: ʟʘ ʚʘʛʠ ʙʫʣʴʙ 

0,486 ʢʛ ʫʨʦʞʘʡʥʽʩʪʴ ʩʢʣʘʜʘʣʘ 27,9 ʪ/ʛʘ (ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʜʦʟʘ (N90P90K120)) ʜʦ 

ʚʘʛʠ ʙʫʣʴʙ 0,420 ï 0,523 ʢʛ ʽ ʚʽʜʧʦʚʽʜʥʦ ʫʨʦʞʘʡʥʦʩʪʽ 24,1-30,0 ʪ/ʛʘ ʟʘ 

ʚʥʝʩʝʥʥʷ ʛʥʦʶ (40 ʪ/ʛʘ) ʪʘ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ (0,5 ʪ/ʛʘ).  

ɹʝʟ ʜʦʙʨʠʚ (ʢʦʥʪʨʦʣʴ) 

N90P90K120

ɻʨʘʥʫʣʴʦʚʘʥʠʡ ʢʫʨʷʯʠʡ ʧʦʩʣʽʜ, 0,5 

ʪ/ʛʘ 

ɹʽʦʘʢʪʠʚ, 8,0 ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ) 

84

86

88

90

92

ʉʣʘʫʪʘ ʃʝʛʝʥʜʘ 

90,1 

89,5 

91,7 

89,6 

89,4 
90 

89,6 

87 

90,4 90,5 

91,1 
91,8 90 89,9 



110 

ɺʽʜʧʦʚʽʜʥʦ ʟʘ ʩʦʨʪʦʤ ʃʝʛʝʥʜʘ ʥʘʡʥʠʞʯʘ ʫʨʦʞʘʡʥʽʩʪʴ ʟ ʚʘʛʦʶ ʙʫʣʴʙ 

0,421 ʪʘ 0,449 ʢʛ ʩʢʣʘʜʘʣʘ 24,2 ʽ 25,4 ʪ/ʛʘ ʟʘ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚʘ ʙʽʦʘʢʪʠʚ 

(8,0 ʪ/ʛʘ) ʪʘ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʜʦʟʠ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ (N90P90K120), ʘ ʟʘ 

ʚʥʝʩʝʥʥʷ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ (0,5 ʪ/ʛʘ) ʪʘ ʛʥʦʶ 40 ʪ/ʛʘ + 

N90P90K120 ʚʦʥʘ ʩʢʣʘʣʘ 28,8 ʪʘ 30,3 ʪ/ʛʘ ʟ ʚʘʛʦʶ ʙʫʣʴʙ ʟ ʦʜʥʦʛʦ ʢʫʱʘ 0,499 ʪʘ 

0,520 ʢʛ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʚʝʜʝʥʦʛʦ ʚʘʨʽʘʥʪʫ ʞʠʚʣʝʥʥʷ.  

ʊʦʚʘʨʥ̔ʩʪɹ ʟʘ ʩʦʨʪʦʤ ʉʣʘʫʪʘ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 2023-2025 ʨʨ. ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʴ ʢʦʣʠʚʘʣʘʩʴ ʚʽʜ 87,0 - ʟʘ ʚʥʝʩʝʥʥʷ ʛʥʦʶ (40 ʪ/ʛʘ) ʜʦ 89,9 % ʟʘ 

ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚʘ ʙʽʦʘʢʪʠʚ (8,0 ʪ/ʛʘ). ʉʪʦʩʦʚʥʦ ʩʝʨʝʜʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ 

ʢʘʨʪʦʧʣʽ ʃʝʛʝʥʜʘ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʧʦʢʘʟʥʠʢ ʪʦʚʘʨʥʦʩʪʽ ʙʫʚ ʥʘʡʥʠʞʯʠʤ 

ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʚ ʩʫʢʫʧʥʦʩʪʽ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ (N90P90K120) ʪʘ ʛʥʦʶ 

(40 ʪ/ʛʘ) ʽ ʚʽʜʧʦʚʽʜʥʦ ʩʢʣʘʣʠ 89,6 ʪʘ 87,0 ʚʽʜʩʦʪʢʽʚ. ɸʣʝ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʮʽ 

ʧʦʢʘʟʥʠʢʠ ʻ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʤʠ, ʭʦʯʘ ʟʘ ʜʘʥʠʤʠ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʦʥʠ 

ʙʫʣʠ ʜʝʱʦ ʥʠʞʯʠʤʠ ʚʽʜʥʦʩʥʦ ʜʝʷʢʠʭ ʽʥʰʠʭ ʚʘʨʽʘʥʪʽʚ ʜʦʩʣʽʜʫ, ʱʦ 

ʧʨʦʚʦʜʠʚʩʷ.  

ʈʝʟʫʣʴʪʘʪʦʤ ʨʦʟʨʘʭʫʥʢʽʚ ʪʘ ʧʨʦʚʝʜʝʥʥʷʤ ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʦʛʦ 

ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʽʞ ʫʨʦʞʘʡʥʽʩʪʶ ʪʘ ʚʘʛʦʶ ʙʫʣʴʙ, ʦʢʨʝʤʦ ʚʠʜʽʣʝʥʦʾ 

ʜʦʩʣʽʜʥʦʾ ʜʽʣʷʥʢʠ ʜʣʷ ʨʘʥʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʢʘʨʪʦʧʣʽ ʉʣʘʫʪʘ ʽʩʥʫʻ ʧʨʷʤʠʡ 

ʩʠʣʴʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʥʘ ʨʽʚʥʽ r = 0,879. ʎʶ ʟʘʣʝʞʥʽʩʪʴ ʦʧʠʩʫʻ 

ʨʽʚʥʷʥʥʷʤ ʟʘ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ ʨʝʛʨʝʩʽʾ  ( 3.1) (ʜʦʜʘʪʦʢ ɹ.11): 

ʋ = 0,34 ʍ1 ï 0,078,    (3.1) 

ʜʝ ʋ ï ʫʨʦʞʘʡʥʽʩʪʴ, ʪ/ʛʘ; ʍ1 ï ʚʘʛʘ ʙʫʣʴʙ. 

ʂʦʝʬʽʮʽʻʥʪ ʤʥʦʞʠʥʥʦʾ ʢʦʨʝʣʷʮʽʾ R = 0,970 ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʟʚ'ʷʟʦʢ 

ʤʽʞ ʨʝʟʫʣʴʪʘʪʠʚʥʦʶ ʦʟʥʘʢʦʶ ʪʘ ʘʨʛʫʤʝʥʪʦʤ ʚʠʩʦʢʠʡ ʪʽʩʥʠʡ, ʘ ʢʦʝʬʽʮʽʻʥʪ 

ʜʝʪʝʨʤʽʥʘʮʽʾ ʩʪʘʥʦʚʠʪʴ R
2
 = 0,986. 

ʉʪʦʩʦʚʥʦ ʩʝʨʝʜʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʢʘʨʪʦʧʣʽ ʃʝʛʝʥʜʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʘʥʘʣʦʛʽʯʥʘ ʪʝʥʜʝʥʮʽʷ ʽ ʧʨʦʚʝʜʝʥʥʷ ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

ʧʦʢʘʟʘʣʦ ʽʩʥʫʚʘʥʥʷ ʧʨʷʤʦʛʦ ʩʠʣʴʥʦʛʦ ʟʚ'ʷʟʢʫ r = 0,874, ʘ ʩʘʤʘ ʟʘʣʝʞʥʽʩʪʴ 

ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ (3.2) ʨʝʛʨʝʩʽʾ (ʜʦʜʘʪʦʢ ɹ.12): 

ʋ = 0,339 ʍ1 ï 0,051,    (3.2) 
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ʂʦʝʬʽʮʽʻʥʪ ʤʥʦʞʠʥʥʦʾ ʢʦʨʝʣʷʮʽʾ R = 0,971 ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʟʚ'ʷʟʦʢ 

ʤʽʞ ʨʝʟʫʣʴʪʘʪʠʚʥʦʶ ʦʟʥʘʢʦʶ ʪʘ ʘʨʛʫʤʝʥʪʦʤ ʚʠʩʦʢʠʡ ʪʽʩʥʠʡ, ʘ ʢʦʝʬʽʮʽʻʥʪ 

ʜʝʪʝʨʤʽʥʘʮʽʾ ʩʪʘʥʦʚʠʪʴ R
2
 = 0,905. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 3. 

1. ɺʧʣʠʚ ʜʽʾ ʜʦʙʨʠʚ ʨʽʟʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʧʦʭʦʜʞʝʥʥʷ ʥʘ ʧʨʦʮʝʩʠ 

ʬʦʨʤʫʚʘʥʥʷ ʙʽʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʦʨʪʽʚ ʢʘʨʪʦʧʣʽ, ʱʦ ʚʢʣʶʯʝʥʽ ʫ 

ʜʦʩʣʽʜʞʝʥʥʷ,  ʟʘʣʝʞʘʚ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʚʽʜ ʾʭ ʙʽʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʘ ʩʘʤʝ 

ʚʽʜ ʾʭ ʛʨʫʧʠ ʩʪʠʛʣʦʩʪʽ ʪʘ ʧʝʚʥʦʶ ʤʽʨʦʶ ʚʽʜ ʧʦʛʦʜʥʦ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʱʦ 

ʩʢʣʘʜʘʶʪʴʩʷ ʫ ʨʦʢʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ.  

ɸʥʘʣʽʟ ʪʨʠʚʘʣʦʩʪʽ ʧʝʨʽʦʜʽʚ ʤʽʞʬʘʟʥʦʛʦ ʨʦʟʚʪʠʢʫ ʧʦʢʘʟʘʚ, ʱʦ ʩʪʦʩʦʚʥʦ 

ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ɿʘʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʮʽ ʧʝʨʽʦʜʠ ʜʣʷ 

ʨʘʥʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʉʣʘʫʪʘ ʪʘ ʩʝʨʝʜʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʃʝʛʝʥʜʘ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʚʦʾʤ ʛʨʫʧʘʤ ʩʪʠʛʣʦʩʪʽ, ʜʦ ʷʢʠʭ ʚʦʥʠ ʚʽʜʥʝʩʝʥʽ, ʦʪʞʝ ʾʭ ʤʦʞʥʘ 

ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʛʦʩʧʦʜʘʨʩʪʚʘʤ, ʱʦ ʟʘʡʤʘʶʪʴʩʷ ʚʠʨʦʱʫʚʘʥʥʷʤ ʢʘʨʪʦʧʣʽ, ʷʢ 

ʨʘʥʥʴʦʾ ʪʘʢ ʽ ʽʥʰʠʭ ʛʨʫʧ ʩʪʠʛʣʦʩʪʽ ʜʣʷ ʚʚʝʜʝʥʥʷ ʫ ʚʠʨʦʙʥʠʯʠʡ ʧʨʦʮʝʩ.  

2. ʅʘ ʛʫʩʪʦʪʫ ʪʘ ʚʠʩʦʪʫ ʩʪʝʙʣʦʩʪʦʶ ʤʘʣʠ ʚʧʣʠʚ ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʯʠʥʥʠʢʠ, ʷʢ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ. ʃʠʩʪʢʦʚʘ ʧʦʚʝʨʭʥʷ ʨʦʩʣʠʥ, ʷʢʘ ʟʘʙʝʟʧʝʯʠʣʘ 

ʤʘʢʩʠʤʘʣʴʥʫ ʨʦʙʦʪʫ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʥʘ 60-ʡ ʜʝʥʴ ʚʽʜ ʜʘʪʠ 

ʩʘʜʽʥʥʷ, ʥʘʡʚʠʱʦʶ ʙʫʣʘ ʫ ʩʦʨʪʫ ʉʣʘʫʪʘ ʟʘ ʚʥʝʩʝʥʥʷ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ 

ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ ï 53,9 ʪʠʩ.ʤ
2
/ʛʘ, ʘ ʫ ʩʦʨʪʫ ʃʝʛʝʥʜʘ ʙʫʣʘ ʥʘʡʙʽʣʴʰʦʶ ʟʘ 

ʪʘʢʦʛʦ ʞ ʚʘʨʽʘʥʪʫ ʞʠʚʣʝʥʥʷ ʽ ʩʪʘʥʦʚʠʣʘ ï 43,8 ʪʠʩ.ʤ
2
/ʛʘ, ʘ ʥʘ 70-ʡ ʜʝʥʴ: ʟʘ 

ʩʦʨʪʦʤ ʉʣʘʫʪʘ ʚʦʥʘ ʥʘʡʙʽʣʴʰʦʶ ï 53,9 ʪʠʩ.ʤ
2
/ʛʘ ʙʫʣʘ ʟʥʦʚʫ ʞ ʟʘ ʚʘʨʽʘʥʪʫ 

ʚʥʝʩʝʥʥʷ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ (0,5 ʪ/ʛʘ) , ʘ ʟʘ ʩʦʨʪʦʤ ʃʝʛʝʥʜʘ 

ʚʽʜʧʦʚʽʜʥʦ 55,5 ʪʠʩ.ʤ
2
/ʛʘ ʟʘ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ (4,0 ʪ/ʛʘ). 

3. ʅʘʰʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʽʞ ʚʝʣʠʯʠʥʦʶ ʜʦʟʠ 

ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ ʽ ʚʤʽʩʪʦʤ ʭʣʦʨʦʬʽʣʦʚʠʭ ʟʝʨʝʥ ʫ ʣʠʩʪʢʘʭ ʢʘʨʪʦʧʣʽ ʽʩʥʫʻ 

ʟʚʦʨʦʪʥʽʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ, ʘ ʩʘʤʝ: ʽʟ ʟʤʝʥʰʝʥʥʷʤ ʚʝʣʠʯʠʥʠ ʞʠʚʣʝʥʥʷ 

ʚʤʽʩʪ ʭʣʦʨʦʬʽʣʫ ʟʤʝʥʰʫʻʪʴʩʷ, ʘʣʝ ʜʦ ʧʝʚʥʦʾ ʤʝʞʽ.  
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4. ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʙʫʨôʷʥʽʚ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʘ ʚʥʝʩʝʥʥʷ 40 ʪ/ʛʘ 

ʛʥʦʶ, ʷʢ ʦʢʨʝʤʦ, ʪʘʢ ʽ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʤʽʥʝʨʘʣʴʥʠʤʠ ʜʦʙʨʠʚʘʤʠ. ɺʥʝʩʝʥʥʷ ʚ 

ˇʨʫʥʪ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʜʦʟʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ N90P90K120, ʘ ʪʘʢʦʞ ʜʦʙʨʠʚ 

ʙʽʦʛʫʤʫʩ ʪʘ ʙʽʦʘʢʪʠʚ ʩʧʨʠʷʣʦ ʪʝʥʜʝʥʮʽʾ ʟʥʠʞʝʥʥʷ ʟʘʙʫʨôʷʥʝʥʥʷ ʧʦʩʽʚʽʚ 

ʢʘʨʪʦʧʣʽ ʥʘ 68-75 ʰʪ./ʤ
2
 ʥʘ 1 ʤ

2
 ʩʪʦʩʦʚʥʦ ʨʘʥʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʢʘʨʪʦʧʣʽ 

ʉʣʘʫʪʘ ʪʘ 73-75 ʰʪ./ʤ
2
 ʩʪʦʩʦʚʥʦ ʩʝʨʝʜʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʢʘʨʪʦʧʣʽ ʃʝʛʝʥʜʘ ʟʘ 

ʨʘʭʫʥʦʢ ʧʨʦʚʝʜʝʥʥʷ ʬʝʨʤʝʥʪʘʮʽʾ ʟʘ ʚʠʨʦʙʥʠʮʪʚʘ ʜʘʥʠʭ ʜʦʙʨʠʚ, ʱʦ ʩʫʪʪʻʚʦ 

ʟʥʠʞʫʻ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ ʙʫʨʷʥʽʚ.  

5.  ɿʘ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ ʥʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʙʫʣʴʙ ʚʽʜʤʽʯʝʥʦ ʥʘ 

ʚʘʨʽʘʥʪʽ ʩʫʤʽʩʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘ ʩʘʤʝ: ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʜʦʟʠ ʜʦʙʨʠʚ 

N90P90K120 + ʛʥʦʶ, ʘ ʪʘʢʦʞ ʟʘ ʚʥʝʩʝʥʥʷ ʣʠʰʝ ʛʥʦʶ (40 ʪ/ʛʘ) ʪʘ ʩʫʭʦʛʦ 

ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ (0,5 ʪ/ʛʘ, ʣʦʢʘʣʴʥʦ) ʽ ʫ ʩʦʨʪʫ ʉʣʘʫʪʘ 

ʩʪʘʥʦʚʠʣʦ 16,3, 15,3 ʪʘ 12,3 ʰʪ. ʙʫʣʴʙ ʚʽʜʧʦʚʽʜʥʦ ʚʘʨʽʘʥʪʫ ʫʜʦʙʨʝʥʥʷ. 

ʉʪʦʩʦʚʥʦ ʩʦʨʪʫ ʃʝʛʝʥʜʘ ʥʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʚ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʠʥ ʢʫʱ 

ʦʪʨʠʤʘʥʦ ʟʘ ʚʥʝʩʝʥʥʷ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ ï 13,7 ʰʪ., ʘ ʪʘʢʦʞ 

ʟʘ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ ʪʘ ʛʥʦʶ (40 ʪ/ʛʘ), ʘ ʧʦʢʘʟʥʠʢʠ ʩʪʘʥʦʚʠʣʠ 12,6 

ʪʘ 11,4 ʰʪ. 

6. ʅʘʡʚʠʱʘ ʚʨʦʞʘʡʥʽʩʪʴ ʪʘ ʧʨʠʨʽʩʪ ʚʨʦʞʘʶ ʚʽʜʤʽʯʝʥʦ ʟʘ 

ʨʘʥʥʴʦʩʪʠʛʣʠʤ ʩʦʨʪʦʤ ʉʣʘʫʪʘ, ʥʘ ʚʘʨʽʘʥʪʽ ʣʦʢʘʣʴʥʦʛʦ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚʘ 

ʙʽʦʛʫʤʫʩ (4,0 ʪ/ʛʘ), ʜʝ ʚʘʛʘ ʙʫʣʴʙ ʩʢʣʘʣʘ 0,552 ʢʛ, ʘ ʫʨʦʞʘʡʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʦ 

31,6 ʪ/ʛʘ. ʉʪʦʩʦʚʥʦ ʩʝʨʝʜʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʢʘʨʪʦʧʣʽ ʃʝʛʝʥʜʘ ʥʘʡʚʠʱʽ 

ʧʦʢʘʟʥʠʢʠ ʙʫʣʠ ʟʘ ʚʥʝʩʝʥʥʷ ʛʥʦʶ (40 ʪ/ʛʘ) ʪʘ ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ (4,0 ʪ/ʛʘ) ʽ 

ʩʪʘʥʦʚʠʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʘʛʠ ʦʜʥʦʛʦ ʢʫʱʘ ï 0,575 ʪʘ 0,564 ʢʛ ʽ ʚʨʦʞʘʡʥʦʩʪʽ 

ʚʽʜʧʦʚʽʜʥʦ 32,8 ʪʘ 32,5 ʪ/ʛʘ. 

 

ʄʘʪʝʨʽʘʣʠ ʜʦʩʣʽʜʞʝʥʴ ʚʠʩʚʽʪʣʝʥʦ ʫ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ:  

1. Korol V. A. Influence of fertilizer systems on biometric indicators and 

potato yield. ɸʛʨʦʥʘʫʢʘ ʽ ʧʨʘʢʪʠʢʘ. 2024. ɺʠʧ. 3, ʏ. 4. ʉ. 44ï51.  

2. Ilchuk R. V., Korol V. A. ɯnfluence of nutrition system elementson the 

phytosanitary condition of potato crop. ɸʛʨʦʥʘʫʢʘ ʽ ʧʨʘʢʪʠʢʘ. 2025. ɺʠʧ. 4, ʏ. 3. 



113 

ʉ. 17ï22.  

3. Korol V. A. ɽfficiency of different options of the nutrition system 

concerning the influence on the cellulolytic activity of the soil and the 

accumulation of potato yield. ʇʝʨʝʜʛʽʨʥʝ ʪʘ ʛʽʨʩʴʢʝ ʟʝʤʣʝʨʦʙʩʪʚʦ ʽ 

ʪʚʘʨʠʥʥʠʮʪʚʦ. 2025. ɺʠʧ. 77 (2). ʉ. 7ï14.  

4. ʂʦʨʦʣʴ ɺ. ɸ., ɯʣʴʯʫʢ ʈ. ɺ., ʃʽʩʦʚʘ ʖ. ɸ. ɺʧʣʠʚ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ ʥʘ 

ʙʽʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʢʘʨʪʦʧʣʽ. ʄʘʪʝʨʽʘʣʠ ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ 

ʢʦʥʬʝʨʝʥʮʽʾ çɻʦʥʯʘʨʽʚʩʴʢʽ ʯʠʪʘʥʥʷè (ʉʫʤʠ, 23 ʪʨʘʚʥʷ 2023 ʨ.). ʉʫʤʠ, 2023. 

ʉ. 144ï146.  

5. ʂʦʨʦʣʴ ɺ., ɹʦʡʢʦ ɹ., ɯʣʴʯʫʢ ʈ. ʅʘʢʦʧʠʯʝʥʥʷ ʚʝʛʝʪʘʪʠʚʥʦʾ ʤʘʩʠ 

ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ ʟʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʙʨʠʚ ʨʽʟʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʧʦʭʦʜʞʝʥʥʷ. 

ʄʘʪʝʨʽʘʣʠ ɯɯ ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çʉʫʯʘʩʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʾ ʧʣʦʜʦʦʚʦʯʝʚʦʾ ʧʨʦʜʫʢʮʽʾè. 

(ɼʫʙʣʷʥʠ-ʃʴʚʽʚ, 28-29 ʙʝʨʝʟʥʷ 2024 ʨ.). ʃʴʚʽʚ, 2024. ʉ. 160ï163.  

6. Ilchuk R. V., Korol V. A. Dynamics of potato crop development on the 

60th day after planting. ʄʘʪʝʨʽʘʣʠ ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ 

ʢʦʥʬʝʨʝʥʮʽʾ çʃʫʯʥʽ ʘʛʨʦʬʽʪʦʮʝʥʦʟʠ: ʽʥʥʦʚʘʮʽʡʥʽ ʘʩʧʝʢʪʠ ʨʘʮʽʦʥʘʣʴʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʫʤʦʚʘʾ ʻʚʨʦʽʥʪʝʛʨʘʮʽʾè (ʩ. ʆʙʨʦʰʠʥʝ, 5 ʯʝʨʚʥʷ 2024 ʨ.). 

ʃʴʚʽʚ-ʆʙʨʦʰʠʥʝ, 2024. ʉ. 28ï30.  

7. ʂʦʨʦʣʴ ɺ. ɸ. ɺʧʣʠʚ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ 

ʢʘʨʪʦʧʣʽ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʄʘʪʝʨʽʘʣʠ ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʫ ʨʦʩʣʠʥʥʠʮʪʚʽè (ɼʫʙʣʷʥʠ-

ʃʴʚʽʚ, 30 ʢʚʽʪʥʷ 2025 ʨ.). ʃʴʚʽʚ, 2025. ʉ. 31ï32.  

8. ʂʦʨʦʣʴ ɺ. ɸ. ɺʝʣʠʯʠʥʘ ʘʩʠʤʽʣʷʮʽʡʥʦʾ ʧʦʚʝʨʭʥʽ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʦʜʥʦʛʦ ʢʫʱʘ ʢʘʨʪʦʧʣʽ ʥʘ 60-ʡ ʜʝʥʴ ʧʽʩʣʷ ʩʘʜʽʥʥʷ. ʄʘʪʝʨʽʘʣʠ ʍɯV ɺʩʝʫʢʨ. 

ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʋʢʨʘʾʥʠ: ʥʘʫʢʦʚʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʟʘʩʘʜʠ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘè (ʩ. ʆʙʨʦʰʠʥʝ, 27 ʣʠʩʪʦʧʘʜʘ 2025 ʨ.). ʃʴʚʽʚ-

ʆʙʨʦʰʠʥʝ, 2025. ʉ. 25ï26.  

 



114 

ʈʆɿɼɯʃ 4 

ʌʆʈʄʋɺɸʅʅʗ ɻʆʉʇʆɼɸʈʉʔʂʆ ʎɯʅʅʀʍ ʆɿʅɸʂ ɺ ɿɸʃɽɾʅʆʉʊɯ 

ɺɯɼ ʆʂʈɽʄʀʍ ʏʀʅʅʀʂɯɺ ɸɻʈʆʊɽʍʅʆʃʆɻɯɰ 

 

ʅʘʡʚʘʞʣʠʚʽʰʠʤ ʧʦʢʘʟʥʠʢʦʤ ʢʘʨʪʦʧʣʽ ʟʘ ʭʘʨʯʦʚʦʶ ʮʽʥʥʽʩʪʶ, 

ʢʫʣʽʥʘʨʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʘ ʮʝ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʜʝʛʫʩʪʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ, 

ʨʦʟʚʘʨʶʚʘʥʽʩʪʴ ʪʘ ʟʘʧʘʭ ʟʘ ʧʨʠʛʦʪʫʚʘʥʥʷ ʻ ʩʢʣʘʜ ʙʫʣʴʙ ʟʘ ʙʦ̔ʭʽʤʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ. ʆʩʥʦʚʥʦʶ ʩʢʣʘʜʦʚʦʶ ʙʫʣʴʙʠ ʻ ʩʫʭʘ ʨʝʯʦʚʠʥʘ ʪʘ ʾʾ ʛʦʣʦʚʥʘ 

ʢʦʤʧʦʥʝʥʪ - ʢʨʦʭʤʘʣʴ. ʈʝʰʪʘ ʦʨʛʘʥʽʯʥʠʭ ʽ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʜʣʷ 

ʧʨʠʢʣʘʜʫ: ʨʽʟʥʽ ʛʨʫʧʠ ʚʽʪʘʤʽʥʽʚ, ʮʫʢʦʨ ʪʘ ʝʣʝʤʝʥʪʠ ʟʦʣʠ ʪʘ ʪ. ʽ. ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʙʫʣʴʙʽ ʫ ʟʥʘʯʥʦ ʤʝʥʰʠʭ ʢʽʣʴʢʦʩʪʷʭ, ʘʣʝ ʚʽʜʽʛʨʘʶʪʴ ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʫ ʨʦʣʴ. 

ʂʦʣʠʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʱʦʜʦ ʙʽʦʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʤʦʞʫʪʴ ʙʫʪʠ 

ʜʦʩʪʘʪʥʴʦ ʩʫʪʪʻʚʠʤʠ, ʘ ʮʝ ʩʚʽʜʯʘʪʴ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʡʦʛʦ ʟʤʽʥʠ ʟʘʣʝʞʥʦ ʚʽʜ 

ˇʨʫʥʪʦʚʠʭ (ʩʢʣʘʜ, ʩʪʨʫʢʪʫʨʘ)  ʪʘ ʢʣʽʤʘʪʠʯʥʠʭ (ʩʫʤʘʨʥʘ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʨʝʞʠʤʫ, ʢʽʣʴʢʽʩʪʴ ʚʦʣʦʛʠ, ɻʊʂ) ʫʤʦʚ, ʦʢʨʝʤʠʭ ʯʠʥʥʠʢʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʟʘ ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ ʪʘ ʧʨʘʚʠʣʴʥʦʛʦ ʧʽʜʙʦʨʫ ʩʦʨʪʽʚ ʜʣʷ 

ʟʘʧʦʚʥʝʥʥʷ ʫʩʽʭ ʣʘʥʦʢ ʚʠʨʦʙʥʠʮʪʚʘ. ɹʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘ ʩʚʦʾʤ ʩʢʣʘʜʦʤ 

ʤʦʞʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩʷ ʥʘʚʽʪʴ ʫ ʩʪʦʣʦʥʘʭ, ʱʦ ʚʽʜʽʙʨʘʥʦ ʟ ʦʜʥʦʛʦ ʢʫʱʘ. ɼʣʷ 

ʧʨʠʢʣʘʜʫ, ʙʫʣʴʙʘʤ, ʱʦ ʟʘʚôʷʟʘʣʠʩʴ ʜʝʱʦ ʨʘʥʽʰʝ, ʧʨʠʪʘʤʘʥʠʡ ʜʝʱʦ ʚʠʱʠʡ 

ʚʽʜʩʦʪʦʢ ʥʘʢʦʧʠʯʝʥʥʷ ʚʤʽʩʪʫ ʢʨʦʭʤʘʣʶ, ʥʽʞ ʪʘ, ʱʦ ʧʽʟʥʽʰʝ ʩʬʦʨʤʫʚʘʣʘʩʷ 

[217]. 

 

4.1 ɺʤʽʩʪ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʢʨʦʭʤʘʣʶ ʙʫʣʴʙʘʭ ʢʘʨʪʦʧʣʽ 

ʂʘʨʪʦʧʣʷ - ʮʽʥʥʠʡ ʧʨʦʜʫʢʪ ʭʘʨʯʫʚʘʥʥʷ, ʘ ʛʦʣʦʚʥʠʡ ʾʾ ʢʦʤʧʦʥʝʥʪ, ʱʦ 

ʩʬʦʨʤʫʚʘʚʩʷ ʫ ʚʠʛʣʷʜʽ ʢʨʦʭʤʘʣʶ ʪʘ ʮʫʢʨʽʚ ʻ ʚʫʛʣʝʚʦʜʠ. 

ʂʨʦʭʤʘʣʴ, ʱʦ ʻ ʦʩʥʦʚʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʙʫʣʴʙ ʢʘʨʪʦʧʣʽ, 

ʦɦ ʫ ʚʽʜʩʦʪʢʦʚʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʩʢʣʘʜʘʻ ʧʨʠʙʣʠʟʥʦ 70ï80 ʦʜʠʥʠʮʴ. ɺʽʜʦʤʦ, ʱʦ 

ʢʨʦʭʤʘʣʴ ʥʘʡʙʽʣʴʰ ʥʘʛʨʦʤʘʜʞʫʻʪʴʩʷ ʫ ʧʘʨʝʥʭʽʤʽ ʢʦʨʠ, ʧʨʘʢʪʠʯʥʦ ʧʽʜ 

ʢhʽʨʢʦʶ ʘʙʦ ʞ ʥʘʡʙʣʠʞʯʝ ʜʦ ʧʦʚʝʨʭʥʽ ʙʫʣʴʙʠ, ʘ ʚʞʝ ʪʦʜʽ ʫ ʟʦʥʘʭ ʩʫʜʠʥʥʦ-
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ʚʦʣʦʢʥʠʩʪʠʭ ʧʨʦʤʝʥʽʚ ʪʘ ʫ ʩʝʨʮʝʚʠʥʽ ʘʙʦ ʞ ʫ ʤʝʥh ʱʽʣʴʥʽʡ ʯʘʩʪʠʥʽ ʟʘʧʘʩʥʦʾ 

ʪʢʘʥʠʥʠ ʩʪʦʣʦʥʫ.  

ʅʘ ʚʤʽʩʪ ʢʨʦʭʤʘʣʶ ʚʧʣʠʚʘʶʪʴ ʮʽʣʠʡ ʨʷʜʫ ʬʘʢʪʦʨʽʚ, ʘ ʩʘʤʝ: ʪʠʧ 

ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʪʘ ʨʽʚʝʥʴ ʨʦʜʶʯʦʩʪʽ, ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʽ ʦʨʛʘʥʽʯʥʠʭ 

ʜʦʙʨʠʚ ʫ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʨʘʮʽʦʥʘʣʴʥʠʭ ʜʦʟʘʭ, ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ, ʱʦ 

ʩʢʣʘʣʠʩʷ ʚ ʭʦʜʽ ʚʝʛʝʪʘʮʽʾ ʩʘʤʦʾ ʢʫʣʴʪʫʨʠ. 

ʆʢʨʽʤ, ʪʘʢ ʟʚʘʥʠʭ ʦʩʥʦʚʥʠʭ ʯʠʥʥʠʢʽʚ ʚʧʣʠʚʫ ʥʘ ʧʦʢʘʟʥʠʢʠ 

ʥʘʢʦʧʠʯʝʥʥʷ ʚʤʽʩʪʫ ʢʨʦʭʤʘʣʶ ʩʪʦʣʦʥʘʤʠ, ʚʽʥ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʩʦʨʪʫ ʪʘ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʫʤʦʚ. ɺʘʞʣʠʚʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʩʧʦʞʠʚʘʯʘ ʻ 

ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʙʫʣʴʙ, ʪʦʙʪʦ ʚʤʽʩʪ ʚ ʥʠʭ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʦʩʥʦʚʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘ ʧʨʦʚʝʜʝʥʥʷ ʢʫʣʽʥʘʨʥʦʾ ʦʙʨʦʙʢʠ. ɼʣʷ ʦʜʝʨʞʘʥʥʷ 

ʤʘʢʩʠʤʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʪʦʩʦʚʥʦ ʚʠʭʦʜʫ ʢʨʦʭʤʘʣʶ ʟ ʧʣʦʱʽ ʛʝʢʪʘʨʘ 

ʥʘʩʘʜʞʝʥʴ ʧʦʪʨʽʙʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ ʘʛʨʦʪʝʭʥʦʣʦʛʽʾ, ʘ ʩʘʤʝ 

ʧʦʻʜʥʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʚ̔ʥʶ ʞʠʚʣʝʥʥʷ ʟ ʨʝʢʦʤʝʥʜʦʚʘʥʦʶ ʛʫʩʪʦʪʦʶ 

ʥʘʩʘʜʞʝʥʴ, ʚʨʘʭʫʚʘʚʰʠ ʧʨʠ ʮʴʦʤʫ, ʨʝʰʪʫ ʟʘʧʨʦʛʨʘʤʦʚʘʥʠʭ ʩʢʣʘʜʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ. 

ʈʦʟʤʽʨ ʢʨʦʭʤʘʣʴʥʠʭ ʟʝʨʝʥ ʘʙʦ ʚʝʣʠʯʠʥʘ ʮʝ ʩʦʨʪʦʚʘ ʦʟʥʘʢʘ, ʷʢʘ ʷʢ ʽ 

ʨʝʰʪʘ ʦʩʥʦʚʥʠʭ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʝ ʧʦʩʪʽʡʥʽ, ʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʘʢʠʭ 

ʯʠʥʥʠʢʽʚ: ʧʦʛʦʜʥʽ ʫʤʦʚʠ ʨʦʢʫ, ʨʽʚʝʥʴ ʫʜʦʙʨʝʥʥʷ, ʚʝʣʠʯʠʥʠ (ʪʦʚʘʨʥʦʩʪʽ) 

ʦʪʨʠʤʘʥʦʛʦ ʚʨʦʞʘʶ ʪʘ ʨʷʜʫ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʦʟʥʘʢ.  

ʇʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʨʦʞʘʶ ʙʫʣʴʙ, ʱʦ ʦʪʨʠʤʘʥʦ, 

ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ. ɺ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʥʘʢʦʧʠʯʝʥʥʷ ʚʤʽʩʪʫ ʢʨʦʭʤʘʣʶ 

ʽ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʟʘʣʝʞʘʣʦ ʚʽʜ ʙʽʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʦʨʪʽʚ ʽ ʨʽʚʥʽʚ 

ʫʜʦʙʨʝʥʥʷ ʢʫʣʴʪʫʨʠ. ɿ ʧʝʨʰʦʜʞʝʨʝʣ ʚʽʜʦʤʦ, ʱʦ ʩʫʭʘ ʨʝʯʦʚʠʥʘ ʩʪʘʥʦʚʠʪʴ 25 

ʚʽʜʩʦʪʢʽʚ ʚʽʜ ʤʘʩʠ ʩʘʤʦʾ ʙʫʣʴʙʠ. ʗʢ ʚʞʝ ʚʽʜʟʥʘʯʘʣʦʩʴ, ʮʝʡ ʧʦʢʘʟʥʠʢ ʷʢʦʩʪʽ ʻ 

ʥʝʩʪʘʙʽʣʴʥʠʤ  ̔ʤʦʞʝ ʢʦʣʠʚʘʪʠʩʴ ʚʽʜ 13 ʽ ʜʦ 37 %. ʅʘ ʮʝʡ ʧʦʢʘʟʥʠʢ ʤʘʶʪʴ 

ʚʧʣʠʚ ʪʘʢʽ ʯʠʥʥʠʢʠ, ʷʢ ʩʦʨʪʦʚʽ ʦʟʥʘʢʠ, ˇʨʫʥʪʦʚʽ ʪʘ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ 

ʚʠʨʦʱʫʚʘʥʥʷ. ʉʣʽʜ ʚʢʘʟʘʪʠ ʥʘ ʪʘʢʠʡ ʬʘʢʪ, ʱʦ ʩʦʨʪʠ ʩʝʨʝʜʥʴʦʧʽʟʥʴʦʾ ʪʘ 

ʧʽʟʥʴʦʩʪʠʛʣʦʾ ʛʨʫʧ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ, ʘ 

ʨʘʥʥʴʦʩʪʠʛʣʽ  ʜʝʱʦ ʥʠʞʯʠʤ. 
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ʂʘʨʪʦʧʣʷ ʟ ʚʠʩʦʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʥʘʢʦʧʠʯʝʥʦʛʦ ʚʤʽʩʪʫ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ 

ʤʘʻ ʟʥʘʯʥʦ ʙʣ̔ʴʰʫ ʭʘʨʯʦʚʫ ʮʽʥʥʽʩʪʴ, ʭʦʯʘ ʚ ʜʝʷʢʠʭ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥʘʭ, 

ʮʴʦʤʫ ʧʦʢʘʟʥʠʢʫ ʥʝ ʥʘʜʘʻʪʩɹʷ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ. ʇʝʨʝʨʦʙʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ, ʜʣʷ ʢʦʥʩʝʨʚʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ ʧʝʨʝʚʘʞʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʤʦʣʦʜʽ ʙʫʣʴʙʠ ʫ ʷʢʠʭ ʚʤʽʩʪ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʻ ʥʝʚʠʩʦʢʠʤ. ɿ ʽʥʰʦʛʦ ʞ ʙʦʢʫ, 

ʧʦʢʘʟʥʠʢ ʚʤʽʩʪʫ  ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ, ʻ ʦʩʥʦʚʥʠʤ, ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʨʪʦʧʣʽ 

ʟʘʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ, ʘʜʞʝ ʷʢʽʩʪʴ ʪʘʢʠʭ ʧʨʦʜʫʢʪʽʚ ʮʽʣʢʦʚʠʪʦ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʡʦʛʦ ʚʤʽʩʪʫ, ʘ ʪʘʢʦʞ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʢʦʨʦʯʝʥʥʷ ʟʘʪʨʘʪ ʝʥʝʨʛʽʾ ʫ 

ʧʨʦʮʝʩʘʭ ʚʠʨʦʙʥʠʮʪʚʘ ʢʘʨʪʦʧʣʷʥʠʭ ʯʽʧʩʽʚ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʽʜʩʦʪʦʢ ʥʘʢʦʧʠʯʝʥʦʛʦ ʚʤʽʩʪʫ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʟʘ 

ʧʦʩʫʭʠ ʽ ʞʘʨʢʦʾ ʧʦʛʦʜʠ ʚʽʜʧʦʚʽʜʥʦ ʧʽʜʚʠʱʝʥʠʡ, ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʤʽʨʥʠʤ 

ʪʝʤʧʝʨʘʪʫʨʥʠʤ ʨʝʞʠʤʦʤ. ʅʘʛʨʦʤʘʜʞʝʥʥʷ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʚ ʧʨʦʮʝʩʽ 

ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ ʻ ʥʝʩʪʘʙʽʣʴʥʠʤ ʽ ʥʝʨʽʚʥʦʤʽʨʥʠʤ. 

ʅʘʡʽʥʪʝʥʩʠʚʥʽʰʝ, ʮʝʡ ʧʨʦʮʝʩ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʧʝʨʽʦʜʽ 

ʦʥʪʦʛʝʥʝʟʫ:  ʯʝʨʝʟ 70ï90 ʜʥʽʚ ʩʪʦʩʦʚʥʦ ʫʣʴʪʨʘ ʨʘʥʥʽʭ, ʨʘʥʥʽʭ, ʩʝʨʝʜʥʴʦʨʘʥʥʽʭ 

 ̔ ʩʝʨʝʜʥʴʦʩʪʠʛʣʠʭ ʟʘ ʛʨʫʧʘʤʠ ʩʪʠʛʣʦʩʪʽ ʪʘ 80ï100 ʜʥʽʚ ʚʽʜ ʜʘʪʠ ʩʘʜʽʥʥʷ 

ʢʘʨʪʦʧʣʽ  ï ʧʽʟʥʴʦʩʪʠʛʣʠʭ. ʎʝʡ ʧʨʦʮʝʩ ʟʙʽʛʘʻʪʴʩʷ ʟ ʘʢʪʠʚʥʠʤ ʨʦʩʪʦʤ ʙʫʣʴʙ, 

ʱʦ ʟʘʚôʷʟʘʣʠʩʴ ʽ ʧʨʠʧʘʜʘʻ ʥʘ ʣʠʧʝʥʴ ï ʧʝʨʰʫ-ʜʨʫʛʫ ʜʝʢʘʜʠ ʩʝʨʧʥʷ. ʏʘʩ, ʢʦʣʠ 

ʚ ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʥʘʩʪʘʻ ʤʘʢʩʠʤʫʤ, ʚ ʦʩʥʦʚʥʦʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʨʫʧʠ ʩʪʠʛʣʦʩʪʽ 

ʩʦʨʪʫ: ʜʣʷ ʫʣʴʪʨʘʨʘʥʥʽʭ ʦʨʽʻʥʪʦʚʥʦ 90-ʡ ʜʝʥʴ ʚʽʜ ʜʘʪʠ ʩʘʜʽʥʥʷ; 100-ʡ ʜʝʥʴ - 

ʜʣʷ ʛʨʫʧʠ ʨʘʥʥʽʭ, ʩʝʨʝʜʥʴʦʨʘʥʥʽʭ ʽ ʩʝʨʝʜʥʴʦʩʪʠʛʣʠʭ ʩʦʨʪʽʚ; 120-130-ʡ ʜʝʥʴ 

ʚʽʜ ʜʘʪʠ ʧʦʩʘʜʢʠ - ʜʣʷ  ʧʽʟʥʴʦʩʪʠʛʣʠʭ. ɺ ʭʦʜʽ ʪʨʠʚʘʣʦʩʪʽ ʥʘʩʪʫʧʥʠʭ ʧʝʨʽʦʜʽʚ 

ʚʝʛʝʪʘʮʽʾ, ʚʽʜʩʦʪʦʢ ʥʘʢʦʧʠʯʝʥʥʷ ʚʤʽʩʪʫ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ, ʢ̫ ʧʨʘʚʠʣʦ, ʽʩʪʦʪʥʦ 

ʟʤʝʥʰʫʻʪʴʩʷ ʜʣʷ ʩʦʨʪʽʚ ʚʩʽʭ ʛʨʫʧ ʩʪʠʛʣʦʩʪʽ.  

ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʥʘ ʧʨʦʭʦʜʞʝʥʥʷ ʮʠʭ ʧʨʦʮʝʩʽʚ, ʧʦʛʦʜʥʽ ʫʤʦʚʠ 

ʤʘʶʪʴ ʧʝʚʥʦʟʥʘʯʥʠʡ ʚʧʣʠʚ, ʽ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʟʘ ʩʢʣʘʜʘʥʥʷ ʜʦʩʠʪʴ ʪʝʧʣʦʾ 

ʽ ʧʦʩʫʰʣʠʚʦʾ, ʘ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʽ ʞʘʨʢʦʾ ʧʦʛʦʜʠ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʫʪʪʻʚʦʛʦ 

ʩʢʦʨʦʯʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ ʬʽʪʦʮʝʥʦʟʫ ʢʘʨʪʦʧʣʽ ʚʝʛʝʪʘʮʽʡʥʦʛʦ 

ʧʝʨʽʦʜʫ, ʘ ʚ ʽʥʰʦʤʫ ï ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʚ ʩʪʦʣʦʥʘʭ ʥʘ ʧʝʨʽʦʜ 

ʟʙʦʨʫ ʚʨʦʞʘʶ, ʚʤʽʩʪʫ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ.  
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ɼʦʚʝʜʝʥʦ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʽʜʩʦʪʦʢ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʽ ʢʨʦʭʤʘʣʶ 

ʬʦʨʤʫʻʪʴʩʷ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʩʦʨʪʽʚ ʟʥʘʯʥʦ ʰʚʠʜʰʝ, ʥʽʞ ʟʘʢʽʥʯʫʻʪʴʩʷ ʪʨʠʚʘʣʽʩʪʴ 

ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ ʽ ʡʦʛʦ ʧʦʜʘʣʴʰʝ ʧʨʦʜʦʚʞʝʥʥʷ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʟʤʝʥʰʝʥʥʷ 

ʾʭ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ɸ ʪʦʤʫ, ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʨʦʚʦʜʠʪʠ ʟʙʠʨʘʥʥʷ 

ʢʘʨʪʦʧʣʽ ʟʘ ʾʭ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʢʦʧʠʯʝʥʦʛʦ ʚʤʽʩʪʫ. ɺʠʥʷʪʢʦʤ ʤʦʞʫʪʴ ʩʪʘʪʠ 

ʩʦʨʪʠ  ʢʘʨʪʦʧʣʽ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʛʨʫʧʠ ʧʽʟʥʴʦʩʪʠʛʣʠʭ ʟ ʧʝʨʽʦʜʦʤ ʚʝʛʝʪʘʮʽʾ 

130-145 ʜʥʽʚ ʽ ʚ ʙʫʣʴʙʘʭ, ʷʢʠʭ ʧʨʦʮʝʩʠ ʘʢʫʤʫʣʷʮʽʾ ʦʩʥʦʚʥʠʭ ʛʦʩʧʦʜʘʨʩʴʢʦ 

ʮʽʥʥʠʭ ʦʟʥʘʢ ʪʨʠʚʘʶʪʴ ʧʨʘʢʪʠʯʥʦ ʜʦ ʟʘʚʝʨʰʝʥʥʷ ʚʝʛʝʪʘʮʽʾ. ʅʘ ʧʝʨʽʦʜ, ʢʦʣʠ ʫ 

ʙʫʣʴʙʘʭ ʢʘʨʪʦʧʣʽ ʚʽʜʤʽʯʘʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʝ ʥʘʢʦʧʠʯʝʥʥʷ ʚʤʽʩʪʫ ʩʫʭʦʾ 

ʨʝʯʦʚʠʥʠ, ʚʝʛʝʪʘʪʠʚʥʘ ʤʘʩʘ ʘʙʦ ʞ ʙʘʜʠʣʣʷ ʩʦʨʪʽʚ ʪʘʢʦʾ ʛʨʫʧʠ ʩʪʠʛʣʦʩʪʽ ʱʝ 

ʧʦʚʥʽʩʪʶ ʥʝ ʚʽʜʤʠʨʘʻ, ʘ ʪʦʤʫ ʦʧʪʠʤʘʣʴʥʽ ʪʝʨʤʽʥʠ ʾʭ ʟʙʠʨʘʥʥʷ ʧʦʚʠʥʥʽ 

ʚʠʟʥʘʯʘʪʠʩʷ ʥʝ ʧʦʚʥʠʤ ʡʦʛʦ ʚʽʜʤʠʨʘʥʥʷʤ, ʘ ʤʘʢʩʠʤʘʣʴʥʠʤ ʚʽʜʩʦʪʢʦʤ 

ʥʘʢʦʧʠʯʝʥʦʾ ʚ ʙʫʣʴʙʘʭ ʢʽʣʴʢʦʩʪʽ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ [218]. 

ɺ ʭʦʜʽ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ, ʱʦ ʦʪʨʠʤʘʥʦ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʥʘʤʠ ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʦ ʦʮʽʥʢʫ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʘʨʪʦʧʣʽ, ʘ ʩʘʤʝ ʚʽʜʩʦʪʢʫ ʚʤʽʩʪʫ 

ʥʘʢʦʧʠʯʝʥʥʷ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʢʨʦʭʤʘʣʶ ʚ ʙʫʣʴʙʘʭ ʩʦʨʪʽʚ ʦʙʦʭ ʛʨʫʧ 

ʩʪʠʛʣʦʩʪʽ (ʪʘʙʣ. 4.1).  

ʗʢ ʚʠʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʽʚ, ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʦʢʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ 

(2023-2025 ʨʨ.) ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʽʜʩʦʪʦʢ ʚʤʽʩʪʫ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʢʨʦʭʤʘʣʶ 

ʥʘ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ (ʙʝʟ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ) ʩʢʣʘʜʘʚ ʟʘ ʩʦʨʪʦʤ ʉʣʘʫʪʘ ï 

26,6 ʽ 20,8 %, ʚʽʜʧʦʚʽʜʥʦ ʟʘ ʩʦʨʪʦʤ ʃʝʛʝʥʜʘ ï 23,2 ʽ 17,4 %. 

ʅʘ ʚʘʨʽʘʥʪʽ, ʢʦʣʠ ʧʨʦʚʦʜʠʣʠ ʚʥʝʩʝʥʥʷ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʜʦʟʠ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ N90P90K120 ʫ ʚʠʛʣʷʜʽ ʥʽʪʨʦʘʤʦʬʦʩʢʠ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʛʥʦʻʤ 

ï ʚʤʽʩʪ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʢʨʦʭʤʘʣʶ ʚ ʙʫʣʴʙʘʭ ʢʘʨʪʦʧʣʽ ʜʣʷ ʩʦʨʪʫ ʉʣʘʫʪʘ 

ʟʘʣʠʰʠʚʩʷ ʚʽʜʧʦʚʽʜʥʦ ʥʘ ʨʽʚʥʽ ʢʦʥʪʨʦʣʶ (26,6 ʪʘ 20,8 %), ʚʽʜʧʦʚʽʜʥʦ ʫ ʩʦʨʪʫ 

ʃʝʛʝʥʜʘ ʮʽ ʧʦʢʘʟʥʠʢʠ ʜʝʱʦ ʟʤʝʥʰʠʣʠʩʴ ï ʜʦ 25,0 ʽ 19,2 %. ʎʝ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʻ 

ʩʚʽʜʯʝʥʥʷʤ ʪʦʛʦ, ʱʦ ʛʨʫʧʘ ʩʪʠʛʣʦʩʪʽ ʩʦʨʪʫ ʤʘʻ ʚʧʣʠʚ ʥʘ ʥʘʢʦʧʠʯʝʥʥʷ 

ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʘʜʞʝ ʪʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʻ ʙʽʣʴʰʦʶ 

ʽ ʚʽʜʧʦʚʽʜʥʦ ʧʨʦʮʝʩʠ ʬʦʨʤʫʚʘʥʥʷ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʪʘʶʪʴ ʜʦʚʰʠʤʠ. 
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ʊʘʙʣʠʮʷ 4.1 

ɺʤʽʩʪ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʢʨʦʭʤʘʣʶ ʫ ʙʫʣʴʙʘʭ ʟʘʣʝʞʥʦ ʚʽʜ ʜʦʟʠ ʚʥʝʩʝʥʠʭ 

ʜʦʙʨʠʚ, ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 2023ï2025 ʨʨ. 

ɺʘʨʽʘʥʪʠ 

ʜʦʩʣʽʜʫ 

ʉʦʨʪʠ ʢʘʨʪʦʧʣʽ 

ʉʣʘʫʪʘ ʃʝʛʝʥʜʘ 

ʩʫʭʘ 

ʨʝʯʦʚʠʥʘ, 

% 

ʢʨʦʭʤʘʣʴ, 

% 

ʩʫʭʘ 

ʨʝʯʦʚʠʥʘ, 

% 

ʢʨʦʭʤʘʣʴ, 

% 

ɹʝʟ ʜʦʙʨʠʚ (ʢʦʥʪʨʦʣʴ) 26,6 20,8 23,2 17,4 

ɻʥ̔ʡ, 40 ʪ/ʛʘ + N90P90K120 26,6 20,8 25,0 19,2 

N90P90K120 24,0 18,2 24,0 18,2 

ɻʥʽʡ, 40 ʪ/ʛʘ 25,4 19,6 25,3 19,5 

ɻʨʘʥʫʣʴʦʚʘʥʠʡ ʢʫʨʷʯʠʡ 

ʧʦʩʣʽʜ, 0,5 ʪ/ʛʘ 
26,0 20,2 24,6 18,8 

ɹʽʦʛʫʤʫʩ, 4,0 ʪ/ʛʘ 

(ʣʦʢʘʣʴʥʦ) 
23,7 17,9 24,5 18,7 

ɹʽʦʘʢʪʠʚ, 8,0 ʪ/ʛʘ 

(ʣʦʢʘʣʴʥʦ) 
21,8 16,0 24,3 18,5 

ʅɯʈ05 1,74-1,82 0,86-1,26 1,32-1,67 1,36-1,74 

 

ʅʘʡʚʠʱʠʡ ʚʽʜʩʦʪʦʢ ʥʘʢʦʧʠʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʚʤʽʩʪʫ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʪʘ 

ʢʨʦʭʤʘʣʶ ʚ ʙʫʣʴʙʘʭ ʢʘʨʪʦʧʣʽ ʜʣʷ ʨʘʥʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʉʣʘʫʪʘ ʚʽʜʤʽʯʝʥʦ ʥʘ 

ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷʤ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ (0,5 ʪ/ʛʘ) ʽ ʩʢʣʘʣʠ ʟʘ 

ʩʦʨʪʦʤ  ʚʽʜʧʦʚʽʜʥʦ 26,0 ʪʘ 20,2 %, ʟʘ ʩʝʨʝʜʥʴʦʩʪʠʛʣʠʤ ʩʦʨʪʦʤ ʃʝʛʝʥʜʘ ï 25,3 

ʽ 19,5 % ʟʘ  ʚʥʝʩʝʥʥʷ ʛʥʦʶ (40 ʪ/ʛʘ). 

ʇʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʨʝʰʪʠ ʚʘʨʽʘʥʪʽʚ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʢʘʟʘʣʦ 

ʥʘ ʪʝ, ʱʦ ʧʦʢʘʟʥʠʢʠ ʚʤʽʩʪʫ  ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʢʨʦʭʤʘʣʶ ʥʘʡʥʠʞʯʠʤʠ ʙʫʣʠ  

ʜʣʷ ʩʦʨʪʫ ʉʣʘʫʪʘ ʟʘ ʣʦʢʘʣʴʥʦʛʦ ʚʥʝʩʝʥʥʷ (8,0 ʪ/ʛʘ) ʜʦʙʨʠʚʘ ʙʽʦʘʢʪʠʚ ʪʘ ʪʘʢʦʞ 

ʣʦʢʘʣʴʥʦʛʦ ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ (4,0 ʪ/ʛʘ) ʽ ʩʢʣʘʜʘʣʠ ʚʽʜʧʦʚʽʜʥʦ ï 21,8 ʪʘ 16,0 ʽ 

23,7 ʪʘ 17,9 ʚʽʜʩʦʪʢʽʚ. ɼʣʷ ʩʝʨʝʜʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʢʘʨʪʦʧʣʽ ʃʝʛʝʥʜʘ 

ʥʘʡʥʠʞʯʠʡ ʧʦʢʘʟʥʠʢ ʚʽʜʩʦʪʢʫ ʥʘʢʦʧʠʯʝʥʥʷ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʢʨʦʭʤʘʣʶ 

ʚʽʜʤʽʯʝʥʦ ʟ ʚʥʝʩʝʥʥʷʤ ʣʠʰʝ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʜʦʟʠ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ 

(N90P90K120) ʽ ʩʢʣʘʚ ʚʽʜʧʦʚʽʜʥʦ ï 24,0 ʪʘ 18,2 %. ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʥʘʚʽʪʴ 

ʥʘʡʥʠʞʯʽ ʚʽʜʩʦʪʢʠ ʥʘʢʦʧʠʯʝʥʥʷ ʚʤʽʩʪʫ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ, ʱʦ ʦʪʨʠʤʘʥʦ ʚ ʭʦʜʽ 

ʧʨʦʚʝʜʝʥʥʷ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʻ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʤʠ ʜʣʷ ʦʙʦʭ ʛʨʫʧ ʩʪʠʛʣʦʩʪʽ 
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ʽ ʮʝ ʚʢʘʟʫʻ ʥʘ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʚʯʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʪʘ 

ʚʽʜʧʦʚʽʜʥʦ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ.  

ʇʨʦʚʝʜʝʥʥʷ ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʤʽʞ ʚʤʽʩʪʦʤ ʪʘʢʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʷʢ ʚʽʜʩʦʪʦʢ ʥʘʢʦʧʠʯʝʥʥʷ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʪʘ  ʚʽʜʧʦʚʽʜʥʦ ʾʾ 

ʩʢʣʘʜʦʚʦʾ - ʢʨʦʭʤʘʣʶ, ʚʽʜʥʦʩʥʦ ʩʦʨʪʽʚ ʢʘʨʪʦʧʣʽ, ʟ ʷʢʠʤʠ ʧʨʦʚʝʜʝʥʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʧʦʤʽʞ ʦʟʥʘʯʝʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʽʩʥʫʻ ʧʨʷʤʠʡ 

ʩʠʣʴʥʠʡ ʟʚôʷʟʦʢ, ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʢʣʘʜʘʚ ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ ʩʦʨʪʫ ʉʣʘʫʪʘ r 

= 0,860 ʘ ʜʣʷ ʩʦʨʪʫ ʃʝʛʝʥʜʘ r = 0,803. ʎʷ ʟʘʣʝʞʥʽʩʪʴ ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ 

4.1 ʪʘ 4.2 ʚʽʜʧʦʚʽʜʥʦ ʩʦʨʪʽʚ (ʜʦʜʘʪʦʢ ɺ.1, ɺ.2):  

ʋ = 1,02 Ĭ X1 ï 4,21          (4.1) 

ʋ = 2,07 Ĭ X1 ï 8,28         (4.2) 

ʂʦʝʬʽʮʽʻʥʪ ʤʥʦʞʠʥʥʦʾ ʢʦʨʝʣʷʮʽʾ ʩʪʘʥʦʚʠʪʴ ʜʣʷ ʩʦʨʪʫ ʉʣʘʫʪʘ R = 0,860, 

ʘ ʜʣʷ ʩʦʨʪʫ ʃʝʛʝʥʜʘ R = 0,800, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʩʪʘʥʦʚʣʝʥʠʡ ʪʽʩʥʠʡ ʟʚôʷʟʦʢ 

ʤʽʞ ʨʝʟʫʣʴʪʘʪʠʚʥʦʶ ʦʟʥʘʢʦʶ ʪʘ ʘʨʛʫʤʝʥʪʦʤ. ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ ʧʨʠ 

ʮʴʦʤʫ ʨʽʚʥʠʡ ʜʣʷ ʩʦʨʪʫ ʉʣʘʫʪʘ R
2
 = 0,830 ʽ ʜʣʷ ʩʦʨʪʫ ʃʝʛʝʥʜʘ R

2
 = 0,790. 

ɿʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʚʽʜʩʦʪʢʫ ʥʘʢʦʧʠʯʝʥʥʷ ʚʤʽʩʪʫ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʪʘ 

ʢʨʦʭʤʘʣʶ ʚ ʙʫʣʴʙʘʭ ʢʘʨʪʦʧʣʽ ʜʦʟʚʦʣʷʻ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʟ ʚʥʝʩʝʥʥʷ ʦʢʨʝʤʦ 

ʚʟʷʪʦʛʦ ʚʠʜʫ ʪʘ ʜʦʟʠ ʜʦʙʨʠʚ, ʚʽʜʤʽʯʘʻʪʴʩʷ ʾʭ ʚʧʣʠʚ ʥʘ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ 

ʙʫʣʴʙ, ʘ ʥʘʡʚʠʱʽ ʚʽʜʩʦʪʢʠ ʥʘʢʦʧʠʯʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʤʽʩʪʫ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʪʘ 

ʢʨʦʭʤʘʣʶ ʚ ʙʫʣʴʙʘʭ ʢʘʨʪʦʧʣʽ ʜʣʷ ʩʦʨʪʫ ʉʣʘʫʪʘ ʚʽʜʤʽʯʝʥʦ ʥʘ ʚʘʨʽʘʥʪʽ ʟʘ 

ʣʦʢʘʣʴʥʦʛʦ ʚʥʝʩʝʥʥʷ ʩʫʭʦʛʦ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ (0,5 ʪ/ʛʘ) ʽ 

ʩʢʣʘʣʠ 26,0 ʪʘ 20,2 %, ʜʣʷ ʩʝʨʝʜʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʃʝʛʝʥʜʘ ʟʘ  ʚʥʝʩʝʥʥʷ ʛʥʦʶ 

(40 ʪ/ʛʘ) ï 25,3 ʽ 19,5 %.  

 

4.2 ɺʤʽʩʪ ʚʽʪʘʤʽʥʫ ʉ ʚ ʙʫʣʴʙʘʭ ʢʘʨʪʦʧʣʽ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʪʘ 

ʚʥʝʩʝʥʠʭ ʜʦʙʨʠʚ 

ɺʽʪʘʤʽʥʠ ʚʽʜʽʛʨʘʶʪʴ ʟʥʘʯʠʤʫ ʨʦʣʴ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʪʘ ʧʦʢʨʘʱʝʥʥʷ 

ʧʨʦʮʝʩʽʚ ʽʤʫʥʦʙʽʦʣʦʛʽʯʥʠʭ ʨʝʘʢʮʽʡ ʣʶʜʩʴʢʦʛʦ ʦʨʛʘʥʽʟʤʫ ʪʘ ʟʫʤʦʚʣʶʶʪʴ ʡʦʛʦ 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʥʝʛʘʪʠʚʥʠʭ ʫʤʦʚ ʧʨʠʨʦʜʥʦʛʦ ʦʪʦʯʝʥʥʷ. ʎʽ ʧʨʦʮʝʩʠ ʤʘʶʪʴ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʨʦʮʝʩʽʚ ʚʽʜʥʦʚʣʝʥʥʷ ʬʫʥʢʮʽʡ ʣʶʜʩʴʢʦʛʦ ʦʨʛʘʥʽʟʤʫ ʪʘ 
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ʧʨʦʬʽʣʘʢʪʠʯʥʠʤ ʟʘʭʦʜʘʤ ʟʘʭʚʦʨʶʚʘʥʴ. ɸ ʱʝ ʚʦʥʠ ʤʘʶʪʴ ʧʦʩʠʣʶʶʯʠʡ ʪʘ 

ʣʽʢʫʚʘʣʴʥʠʡ ʝʬʝʢʪ ʤʝʜʠʢʘʤʝʥʪʦʟʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʽ ʩʧʨʠʷʶʪʴ ʟʥʠʞʝʥʥʶ ʾʭ 

ʪʦʢʩʠʯʥʦʾ ʜʽʡ ʪʘ ʦʪʨʫʻʥʥʷʤ.  

ʋ ʙʫʣʴʙʘʭ ʢʘʨʪʦʧʣʽ ʤʽʩʪʠʪʴʩʷ ʯʠʤʘʣʦ ʚʽʪʘʤʽʥʽʚ ï B1, B2, B3, B6, PP, H, 

P, ʂ, ʢʘʨʦʪʠʥʦʾʜʠ, ʷʢʽ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʮʝʩʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 

ʣʶʜʩʴʢʦʛʦ ʦʨʛʘʥʽʟʤʫ, ʟʥʠʞʫʶʪʴ ʰʢʦʜʦʯʠʥʥʫ  ʜʽʷʣʴʥʽʩʪʴ ʪʘ ʚʧʣʠʚ ʪʦʢʩʠʥʽʚ, 

ʟʘʧʦʙʽʛʘʶʯʠ ʪʦʢʩʠʢʦʟʘʤ, ʘ ʪʘʢʦʞ  ʨʘʜʽʦʥʫʢʣʽʜʽʚ, ʟʥʠʞʫʶʯʠ ʽʦʥʽʟʫʶʯʝ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʥʘ ʥʴʦʛʦ. 

ʆʜʠʥ ʟ ʦʩʥʦʚʥʠʭ ʚʽʪʘʤʽʥʽʚ ʫ ʩʢʣʘʜʽ ʢʘʨʪʦʧʣʽ ʻ ʚʽʪʘʤʽʥ ʉ ʘʙʦ ʪʘʢ ʟʚʘʥʘ 

ʘʩʢʦʨʙʽʥʦʚʘ ʢʠʩʣʦʪʘ. ɰʾ ʜʽʷ ʜʫʞʝ ʙʘʛʘʪʦʛʨʘʥʥʘ: ʧʽʜʪʨʠʤʢʘ ʥʦʨʤʘʣʴʥʦʛʦ ʩʪʘʥʫ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ; ʩʪʘʙʽʣʽʟʘʮʽʷ ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʬʽʟʽʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ; ʩʧʨʠʷʥʥʷ ʭʦʣʝʩʪʝʨʠʥʦʚʦʤʫ ʦʙʤʽʥʫ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʘʚʽʪʘʤʽʥʦʟʫ.  

ɿʘ ʚʤʽʩʪʦʤ ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ ʫ ʢʘʨʪʦʧʣʽ, ʦʩʪʘʥʥʷ ʧʦʩʽʜʘʻ ʦʜʥʝ 

ʤʽʩʮʝ ʟ ʦʩʥʦʚʥʠʤʠ ʮʠʪʨʫʩʦʚʠʤʠ: ʘʧʝʣʴʩʠʥʠ, ʣʠʤʦʥʠ ʪʘ ʛʨʝʡʬʨʫʢʪʠ. ʗʢ 

ʚʠʜʥʦ ʟ ʜʘʥʠʭ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʩʧʦʞʠʚʘʥʥʷ ʫ ʟʚʘʨʝʥʦʤʫ ʚʠʛʣʷʜʽ 300 

ʛʨ. ʢʘʨʪʦʧʣʽ ʥʘ ʜʦʙʫ, ʟʜʘʪʥʝ ʟʘʙʝʟʧʝʯʠʪʠ ʣʶʜʩʴʢʠʡ ʦʨʛʘʥʽʟʤ ʧʦʣʦʚʠʥʦʶ 

ʧʦʪʨʝʙʠ ʮʴʦʛʦ ʚʽʪʘʤʽʥʫ.  

ɺʤʽʩʪ ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ, ʷʢ ʽ ʚʤʽʩʪ ʢʨʦʭʤʘʣʶ, ʨʦʟʧʦʜʽʣʝʥʠʡ ʫ 

ʙʫʣʴʙʦʧʣʦʜʽ ʜʦʩʠʪʴ ʥʝʨʽʚʥʦʤʽʨʥʦ: ʜʦ 21 % ï ʫ ʚʝʨʭʽʚʮʽ, 17,2ï18,0 ï ʫ 

ʧʫʧʦʚʠʥʽ, 16,9ï17,0 ï ʰʢʽʨʢʘ, 17,7 ï ʢʘʤʙʽʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʪʘ ʚʽʜʧʦʚʽʜʥʦ 16,1 

% ï ʫ ʩʝʨʮʝʚʠʥʽ. ɰʾ ʚʤʽʩʪ ʟʘʣʝʞʠʪʴ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʚʽʜ ʪʘʢʠʭ ʯʠʥʥʠʢʽʚ, ʷʢ ʩʦʨʪ, 

ʪʝʭʥʦʣʦʛʽʷ ʚʠʨʦʱʫʚʘʥʥʷ ʽ ˇʨʫʥʪʦʚʦ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ. ʗʢ ʧʨʘʚʠʣʦ, ʥʘ ʣʝʛʢʠʭ 

ˇʨʫʥʪʘʭ ʚʽʜʩʦʪʦʢ ʚʤʽʩʪʫ ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ ʜʝʱʦ ʚʠʱʠʡ, ʥʽʞ ʥʘ ʚʘʞʢʠʭ, 

ʘʜʞʝ ʥʘʜʣʠʰʢʠ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢ ʘʟʦʪ ʪʘ ʢʘʣʽʡ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʡʦʛʦ 

ʟʥʠʞʝʥʥʷ, ʘ ʬʦʩʬʦʨ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʽʜʚʠʱʝʥʥʷ.  

ʋ ʭʦʜʽ ʚʝʛʝʪʘʮʽʾ ʚʽʜʤʽʯʝʥʦ ʢʦʣʠʚʘʥʥʷ ʥʘʢʦʧʠʯʝʥʥʷ ʚʤʽʩʪʫ ʮʽʻʾ ʢʠʩʣʦʪʠ, 

ʱʦ ʚ ʦʩʥʦʚʥʦʤʫ ʧʦʚôʷʟʘʥʦ ʽʟ ʟʤʽʥʘʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʯʠʥʥʠʢʽʚ 

ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ. ɸʪʤʦʩʬʝʨʥʽ ʦʧʘʜʠ, ʟʥʠʞʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʧʦʚʽʪʨʷ, ʚʠʩʦʢʘ ʭʤʘʨʥʽʩʪʴ ʥʝ ʩʪʠʤʫʣʶʶʪʴ ʨʦʩʣʠʥʠ  

ʢʘʨʪʦʧʣʽ ʥʘʢʦʧʠʯʫʚʘʪʠ ʚʽʪʘʤʽʥ ʉ ʚ ʣʠʩʪʽ ʪʘ ʤʦʣʦʜʠʭ ʥʦʚʦʫʪʚʦʨʝʥʠʭ 



121 

ʩʪʦʣʦʥʘʭ, ʘ ʚʞʝ ʟ ʥʘʩʪʘʥʥʷʤ ʩʦʥʷʯʥʦʾ, ʪʝʧʣʦʾ, ʟ ʜʦʩʪʘʪʥʽʤ ʚʽʜʩʦʪʢʦʤ 

ʚʦʣʦʛʦʩʪʽ, ʧʦʤʽʨʥʦʾ ʧʦʛʦʜʠ, ʚʽʜʤʽʯʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ  ʡʦʛʦ ʚʤʽʩʪʫ, ʦʩʦʙʣʠʚʦ 

ʫ ʩʦʨʪʽʚ ʧʽʟʥʴʦʩʪʠʛʣʦʾ ʛʨʫʧʠ [219].   

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ, ʥʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘʩʪʫʧʥʽ ʜʘʥʽ. 

ʅʘʢʦʧʠʯʝʥʥʷ ʚʤʽʩʪʫ ʚʽʪʘʤʽʥʫ ʉ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ (ʙʝʟ ʚʥʝʩʝʥʥʷ 

ʜʦʙʨʠʚ) ʩʢʣʘʜʘʚ ʜʣʷ ʩʦʨʪʫ ʉʣʘʫʪʘ - 19,0 ʤʛ%, ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ ʩʦʨʪʫ ʃʝʛʝʥʜʘ - 

19,2 ʤʛ %. ʋ ʚʘʨʽʘʥʪʽ ʟʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʷʢʦʩʪʽ ʞʠʚʣʝʥʥʷ, ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ 

ʜʦʟʠ ʜʦʙʨʠʚ N90P90K120, ʚʤʽʩʪ ʚʽʪʘʤʽʥʫ ʉ ʫ ʙʫʣʴʙʘʭ ʩʦʨʪʫ ʉʣʘʫʪʘ ʩʢʣʘʚ 21,3 

ʤʛ%, ʘ ʩʦʨʪʫ ʃʝʛʝʥʜʘ ï 21,9 ʤʛ%. ɼʦʜʘʪʢʦʚʝ ʚʥʝʩʝʥʥʷ 40 ʪ/ʛʘ ʛʥʦʶ ʥʘ ʬʦʥʽ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʜʦʟʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʩʧʨʠʯʠʥʠʣʦ ʜʦ ʟʥʠʞʝʥʥʷ 

ʥʘʢʦʧʠʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʚʤʽʩʪʫ ʚʽʪʘʤʽʥʫ ʉ ʚʽʜʧʦʚʽʜʥʦ ʟʘ ʩʦʨʪʦʤ ʉʣʘʫʪʘ ʥʘ 

1,5 ʪʘ ʟʘ ʩʦʨʪʦʤ ʃʝʛʝʥʜʘ ʥʘ  1,2 ʤʛ%.  ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʥʘʚʝʜʝʥʽ ʚ 

ʪʘʙʣ. ʜʦʜʘʪʢʫ ɺ. 4 ʪʘ ʥʘ ʨʠʩʫʥʢʫ 4.1.  

ʅʘʡʚʠʱʠʡ ʧʦʢʘʟʥʠʢ ʥʘʢʦʧʠʯʝʥʥʷ ʚʤʽʩʪʫ ʚʽʪʘʤʽʥʫ ʉ ʚʽʜʤʽʯʝʥʦ ʥʘ 

ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷʤ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ (0,5 ʪ/ʛʘ) ʽ ʚʽʜʧʦʚʽʜʥʦ 

ʦʙʦʭ ʩʦʨʪʽʚ ʩʪʘʥʦʚʠʚ 23,3 ʪʘ 23,1 ʤʛ%.  

 
ʈʠʩ. 4.1 ï ɺʤʽʩʪ ʚʽʪʘʤʽʥʫ ʉ ʚ ʙʫʣʴʙʘʭ ʢʘʨʪʦʧʣʽ 
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ɹʝʟ ʜʦʙʨʠʚ (ʢʦʥʪʨʦʣʴ) ɻʥʽʡ, 40 ʪ/ʛʘ + N90P90K120 

N90P90K120 ɻʥʽʡ, 40 ʪ/ʛʘ 

ɻʨʘʥʫʣʴʦʚʘʥʠʡ ʢʫʨʷʯʠʡ ʧʦʩʣʽʜ, 0,5 ʪ/ʛʘ ɹʽʦʛʫʤʫʩ, 4,0 ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ) 

ɹʽʦʘʢʪʠʚ, 8,0 ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ) 
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ʅʘ ʫʩʽʭ ʽʥʰʠʭ ʚʘʨʽʘʥʪʘʭ ʚʤʽʩʪ ʚʽʪʘʤʽʥʫ ʩʢʣʘʜʘʚ ʟʘ ʩʦʨʪʦʤ ʉʣʘʫʪʘ ʚʽʜ 

18,9 ʤʛ% ʟʘ ʣʦʢʘʣʴʥʦʛʦ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚʘ ʙʽʦʘʢʪʠʚ (8,0 ʪ/ʛʘ) ʜʦ 22,4 ʤʛ% ʟʘ 

ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ (4,0 ʪ/ʛʘ, ʣʦʢʘʣʴʥʦ). ʉʪʦʩʦʚʥʦ ʩʝʨʝʜʥʴʦʩʪʠʛʣʦʛʦ 

ʩʦʨʪʫ ʢʘʨʪʦʧʣʽ ʃʝʛʝʥʜʘ, ʪʦ ʮʽ ʧʦʢʘʟʥʠʢʠ, ʥʘʡʤʝʥʰʠʤʠ ʙʫʣʠ ʟʘ ʪʘʢʠʤʠ 

ʚʘʨʽʘʥʪʘʤʠ ʞʠʚʣʝʥʥʷ:  ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚʘ ʙʽʦʘʢʪʠʚ, ʛʥʦʶ ʪʘ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ 

ʜʦʟʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʽ ʩʢʣʘʚ 20,7 ʤʛ% ʩʪʦʩʦʚʥʦ ʫʩʽʭ ʚʘʨʽʘʥʪʽʚ. ɼʝʱʦ 

ʚʠʱʠʤ (22,1 ʤʛ%) ʚʽʥ ʚʽʜʤʽʯʝʥʠʡ ʟʘ ʣʦʢʘʣʴʥʦʛʦ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ 

(4,0 ʪ/ʛʘ). 

ʅʘ ʧʦʢʘʟʥʠʢʠ ʥʘʢʦʧʠʯʝʥʥʷ ʚʤʽʩʪʫ ʚʽʪʘʤʽʥʫ ʉ ʚ ʩʪʦʣʦʥʘʭ ʤʘʣʠ ʚʧʣʠʚ, 

ʷʢ ʚʠʜ ʘʙʦ ʞ ʬʦʨʤʘ ʽ ʜʦʟʘ ʜʦʙʨʠʚ. ʅʘʡʚʠʱʠʡ ʧʦʢʘʟʥʠʢ ʚʤʽʩʪʫ ʚʽʪʘʤʽʥʫ ʉ 

ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʥʘ ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷʤ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ (0,5 

ʪ/ʛʘ) ʽ ʚʽʜʧʦʚʽʜʥʦ ʦʙʦʭ ʩʦʨʪʽʚ ʩʪʘʥʦʚʠʚ 23,3 ʪʘ 23,1 ʤʛ%. ʅʘ ʥʘʰʫ ʜʫʤʢʫ ʪʘʢʽ 

ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʥʘʢʦʧʠʯʝʥʥʷ ʚʽʪʘʤʽʥʫ ʉ ʚ ʙʫʣʴʙʘʭ ʢʘʨʪʦʧʣʽ 

ʧʨʦʡʰʣʠ ʟʘ ʨʘʭʫʥʦʢ ʡʦʛʦ ʜʦʙʨʦʾ çʨʦʟʯʠʥʥʽʩʪʴè ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ 

ʞʠʚʣʝʥʥʷ ʩʫʭʦʛʦ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ. 

 

4.3  ɿʤʽʥʘ ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʣʘʜʫ ʙʫʣʴʙ ʟʘ ʚʧʣʠʚʫ ʦʢʨʝʤʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ 

ɸʤʽʥʦʢʠʩʣʦʪʘʤʠ ʥʘʟʠʚʘʶʪʴ ʧʨʠʨʦʜʥʽ ʩʧʦʣʫʢʠ, ʷʢʽ ʤʽʩʪʷʪʴ 

ʢʘʨʙʦʢʩʠʣʴʥʫ ʽ ʘʤʽʥʦʛʨʫʧʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʥʦ ʟʫʤʦʚʣʶʶʪʴ ʢʠʩʣʦʪʥʽ ʪʘ ʦʩʥʦʚʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʨʦʩʣʠʥʥʦʛʦ ʙʽʣʢʫ.  

ʂʦʞʥʘ ʟ ʜʚʘʜʮʷʪʠ ʩʪʘʥʜʘʨʪʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ 

ʪʨʠʚʽʘʣʴʥʽ ʥʘʟʚʠ, ʯʘʩʪʠʥʘ ʷʢʠʭ, ʧʦʚ'ʷʟʘʥʘ ʟ ʜʞʝʨʝʣʘʤʠ, ʟ ʢʦʪʨʠʭ ʫʧʝʨʰʝ 

ʚʠʜʽʣʠʣʠ ʩʧʦʣʫʢʫ: ʥʘʧʨʠʢʣʘʜ, ʘʩʧʘʨʘʛʽʥ ï ʟʽ ʩʧʘʨʞʽ (Asparagus), ʛʣʫʪʘʤʽʥ ï

ʛʣʶʪʝʥʫ ʧʰʝʥʠʮʽ, ʪʠʨʦʟʠʥ ï ʽʟ ʩʠʨʫ (tyros). ɼʣʷ ʩʢʦʨʦʯʝʥʦʛʦ ʟʘʧʠʩʫ 

ʧʨʦʪʝʾʥʦʛʝʥʥʽ ʘʤʽʥʦʢʠʩʣʦʪʠ ʧʦʟʥʘʯʘʶʪʴ ʪʨʠʙʫʢʚʝʥʠʤ ʢʦʜʦʤ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʝʨʰʽ ʪʨʠ ʣʽʪʝʨʠ ʪʨʠʚʽʘʣʴʥʦʾ ʥʘʟʚʠ (ʟʘ ʚʠʥʷʪʢʦʤ ʘʩʧʘʨʘʛʽʥʫ 

(ɸʩʥ), ʛʣʫʪʘʤʽʥʫ (ɻʣʥ), ʽʟʦʣʝʡʮʠʥʫ (ɯʣʝ) ʽ ʪʨʠʧʪʦʬʘʥʫ (ʊʨʧ). ɿʫʩʪʨʽʯʘʻʪʴʩʷ 

ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʟʥʘʯʝʥʥʴ Asx ʽ Glx, ʱʦ ʦʟʥʘʯʘʶʪʴ çʘʩʧʘʨʘʛʽʥʦʚʘ 

ʢʠʩʣʦʪʘ ʘʙʦ ʘʩʧʘʨʘʛʽʥè ʽ çʛʣʫʪʘʤʽʥʦʚʘ ʢʠʩʣʦʪʘ ʘʙʦ ʛʣʫʪʘʤʽʥè. ɯʩʥʫʚʘʥʥʷ 

https://uk.wikipedia.org/wiki/%D0%90%D1%81%D0%BF%D0%B0%D1%80%D0%B0%D0%B3%D1%96%D0%BD
https://uk.wikipedia.org/wiki/%D0%93%D0%BB%D1%83%D1%82%D0%B0%D0%BC%D1%96%D0%BD
https://uk.wikipedia.org/wiki/%D0%93%D0%BB%D1%8E%D1%82%D0%B5%D0%BD
https://uk.wikipedia.org/wiki/%D0%A2%D0%B8%D1%80%D0%BE%D0%B7%D0%B8%D0%BD
https://uk.wikipedia.org/wiki/%D0%93%D0%BB%D1%83%D1%82%D0%B0%D0%BC%D1%96%D0%BD
https://uk.wikipedia.org/wiki/%D0%86%D0%B7%D0%BE%D0%BB%D0%B5%D0%B9%D1%86%D0%B8%D0%BD
https://uk.wikipedia.org/wiki/%D0%A2%D1%80%D0%B8%D0%BF%D1%82%D0%BE%D1%84%D0%B0%D0%BD
https://uk.wikipedia.org/wiki/%D0%90%D1%81%D0%BF%D0%B0%D1%80%D0%B0%D0%B3%D1%96%D0%BD%D0%BE%D0%B2%D0%B0_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
https://uk.wikipedia.org/wiki/%D0%90%D1%81%D0%BF%D0%B0%D1%80%D0%B0%D0%B3%D1%96%D0%BD%D0%BE%D0%B2%D0%B0_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
https://uk.wikipedia.org/wiki/%D0%93%D0%BB%D1%83%D1%82%D0%B0%D0%BC%D1%96%D0%BD%D0%BE%D0%B2%D0%B0_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
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ʪʘʢʠʭ ʧʦʟʥʘʯʝʥʴ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʧʽʜ ʯʘʩ ʛʽʜʨʦʣʽʟʫ ʧʝʧʪʠʜʽʚ ʫ ʣʫʞʥʠʭ 

ʘʙʦ ʢʠʩʣʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʘʩʧʘʨʘʛʽʥ ʽ ʛʣʫʪʘʤʽʥ ʜʫʞʝ ʣʝʛʢʦ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʫ 

ʚʽʜʧʦʚʽʜʥʽ ʢʠʩʣʦʪʠ, ʯʝʨʝʟ ʱʦ ʯʘʩʪʦ ʥʝʤʦʞʣʠʚʦ ʪʦʯʥʦ ʚʠʟʥʘʯʠʪʠ, ʷʢʘ ʩʘʤʝ 

ʘʤʽʥʦʢʠʩʣʦʪʘ ʙʫʣʘ ʫ ʩʢʣʘʜʽ ʧʝʧʪʠʜʫ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʩʦʙʣʠʚʠʭ ʧʽʜʭʦʜʽʚ. 

ɸʤʽʥʦʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ ʫ ʩʦʨʪʽʚ ʢʘʨʪʦʧʣʽ ʨʽʟʥʠʭ ʛʨʫʧ ʩʪʠʛʣʦʩʪʽ 

ʦʜʥʘʢʦʚʠʡ, ʣʠʰʝ ʟʤʽʥʶʻʪʴʩʷ ʡʦʛʦ ʢʽʣʴʢʽʩʥʽ (ʯʠʩʣʦʚʽ) ʧʦʢʘʟʥʠʢʠ. 

ɸʩʧʘʨʘʛʽʥʦʚʘ ʽ ʛʣʶʪʘʤʽʥʦʚʘ ʢʠʩʣʦʪʠ ʚʚʘʞʘʶʪʴʩʷ ʦʩʥʦʚʥʠʤʠ ʩʝʨʝʜ 

ʘʤʽʥʦʢʠʩʣʦʪ ʢʘʨʪʦʧʣʽ, ʘ ʾʭ ʩʢʣʘʜ ʫ ʙʫʣʴʙʘʭ ʟʘʣʝʞʠʪʴ ʚʽʜ  ʚʥʝʩʝʥʠʭ ʬʦʨʤ ʪʘ 

ʜʦʟ ʜʦʙʨʠʚ.  

ɿʘ ʚʤʽʩʪʦʤ ʚʽʣʴʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʧʦʢʘʟʥʠʢ ʣʝʞʢʦʩʪʽ 

ʙʫʣʴʙ, ʘ ʪʦʤʫ ʩʦʨʪʠ ʟ ʚʝʣʠʢʠʤ ʚʤʽʩʪʦʤ ʚʽʣʴʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʚʠʤʦʛʣʠʚʽʰʽ 

ʱʦʜʦ ʫʤʦʚ ʟʙʝʨʽʛʘʥʥʷ.  

ɸʤʽʥʦʢʠʩʣʦʪʠ ʚʽʜʽʛʨʘʶʪʴ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʫ ʬʦʨʤʫʚʘʥʥʽ ʩʤʘʢʦʚʠʭ ʪʘ 

ʘʨʦʤʘʪʠʯʥʠʭ ʷʢʦʩʪʝʡ ʙʫʣʴʙ ʢʘʨʪʦʧʣʽ. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʤʽʩʪʫ ʘʤʽʥʦʢʠʩʣʦʪ ʽ 

ʮʫʢʨʽʚ ʻ ʦʜʥʽʻʶ ʟ ʧʨʠʯʠʥ ʨʽʟʥʦʛʦ ʩʤʘʢʫ ʙʫʣʴʙ ʢʘʨʪʦʧʣʽ. 

ɺʠʚʯʝʥʥʷ ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʻ ʟʥʘʯʝʥʥʷ ʚ ʧʨʦʮʝʩʘʭ ʩʝʣʝʢʮʽʾ 

ʥʦʚʠʭ ʩʦʨʪʽʚ ʢʘʨʪʦʧʣʽ. ʇʨʠʢʣʘʜʦʤ ʮʴʦʛʦ ʤʦʞʝ ʙʫʪʠ ʩʪʚʦʨʝʥʥʷ ʩʦʨʪʽʚ ʜʣʷ 

ʜʠʪʷʯʦʛʦ ʭʘʨʯʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʩʦʨʪʫ ɺʦʜʦʛʨʘʡ ʟ ʢʦʤʧʣʝʢʩʦʤ ʣʽʢʫʚʘʣʴʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ [220].  

ɸʥʘʣʽʟ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ 2023-2025 ʨʨ. ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʪʘ 

ʥʘʢʦʧʠʯʝʥʥʷ ʩʢʣʘʜʫ ʘʤʽʥʦʢʠʩʣʦʪ ʙʽʣʢʫ ʢʘʨʪʦʧʣʽ ʚʠʩʚʽʪʣʝʥʦ ʫ ʪʘʙʣʠʮʷʭ 4.2 ʪʘ 

4.3 ʧʦʢʘʟʘʚ, ʱʦ ʥʘʡʙʽʣʴʰʝ ʚ ʙʫʣʴʙʘʭ ʩʦʨʪʽʚ ʉʣʘʫʪʘ ʪʘ ʃʝʛʝʥʜʘ ʤʽʩʪʠʪʴʩʷ 

ʘʨʛʽʥʽʥʫ, ʣʽʟʠʥʫ, ʘ ʪʘʢʦʞ ʛʽʩʪʠʜʠʥʫ. 

ʅʘ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ ʙʝʟ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʩʦʨʪʫ ʉʣʘʫʪʘ ʤʽʩʪʠʪʴʩʷ 

ʘʨʛʽʥʽʥʫ ï 10,0 %, ʣʽʟʠʥʫ ï 8,0 %, ʛʽʩʪʠʜʠʥʫ ï 3,1 %, ʚʽʜʧʦʚʽʜʥʦ ʟʘ ʩʦʨʪʦʤ 

ʃʝʛʝʥʜʘ ʮʽ ʧʦʢʘʟʥʠʢʠ ʩʪʘʥʦʚʠʣʠ ʘʨʛʽʥʽʥʫ ï 10,0 %, ʣʽʟʠʥʫ ï 8,6 %, ʛʽʩʪʠʜʠʥʫ 

ï 3,1 %. 

ɺʥʝʩʝʥʥʷ ʛʥʦʶ ʪʘ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʜʦʟʠ ʜʦʙʨʠʚ N90P90K120 ʫ ʩʦʨʪʫ 

ʉʣʘʫʪʘ ʜʝʱʦ ʟʙʽʣʴʰʠʣʦ ʚʤʽʩʪ ʘʨʛʽʥʽʥʫ - ʜʦ 10,4 %, ʘ ʫ ʩʦʨʪʫ ʃʝʛʝʥʜʘ  ʚʤʽʩʪ 

ʘʤʽʥʦʢʠʩʣʦʪʠ ʟʘʣʠʰʠʚʩʷ ʥʘ ʪʘʢʦʤʫ ʞ ʨʽʚʥʽ ï 10,0 %. ʃʽʟʠʥʫ ʫ ʩʦʨʪʫ ʉʣʘʫʪʘ 

https://uk.wikipedia.org/wiki/%D0%93%D1%96%D0%B4%D1%80%D0%BE%D0%BB%D1%96%D0%B7
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ʤʽʩʪʠʪʴʩʷ 8,3 %, ʛʽʩʪʠʜʠʥʫ 3,1 %. ʋ ʩʦʨʪʫ ʃʝʛʝʥʜʘ - ʣʽʟʠʥ ʟʤʝʥʰʠʚʩʷ ʽ 

ʩʪʘʥʦʚʠʚ 8,4 %, ʘ ʛʽʩʪʠʜʠʥ ʟʘʣʠʰʠʚʩʷ ʙʝʟ ʟʤʽʥ ï 3,1 %. 

ɸʤʽʥʦʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ ʙʽʣʢʫ ʥʘ ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷʤ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ 

ʜʦʟʠ ʜʦʙʨʠʚ N90P90K120 ʟʘ ʩʦʨʪʦʤ ʉʣʘʫʪʘ ʩʪʘʥʦʚʠʚ: ʘʨʛʽʥʽʥ ï 10,0 %, ʣʽʟʠʥ ï 

8,3 %, ʛʽʩʪʠʜʠʥ ʩʪʘʥʦʚʠʚ 3,1 %. ɿʘ ʩʦʨʪʦʤ ʃʝʛʝʥʜʘ ʘʨʛʽʥʽʥ ʩʢʣʘʜʘʚ 10,0 %, 

ʣʽʟʠʥ ï 8,2 % ʪʘ ʛʽʩʪʠʜʠʥʫ 3,1 %. 

ʎʠʩʪʝʾʥ ʽ ʮʠʩʪʠʥ ʻ ʘʤʽʥʦʢʠʩʣʦʪʘʤʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʩʽʨʢʫ ʽ ʜʣʷ ʫʩʽʭ 

ʚʘʨʽʘʥʪʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʙʨʠʚ, ʷʢ ʟʘ ʩʦʨʪʦʤ ʉʣʘʫʪʘ, ʪʘʢ ʽ ʟʘ ʩʦʨʪʦʤ ʃʝʛʝʥʜʘ 

ʧʦʢʘʟʥʠʢ ʩʢʣʘʚ  0,8 %. ɺʠʢʣʶʯʝʥʥʷʤʠ ʩʪʘʣʠ - ʚʘʨʽʘʥʪ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚʘ 

ʙʽʦʘʢʪʠʚ (8,0 ʪ/ʛʘ) ʟʘ ʩʦʨʪʦʤ ʢʘʨʪʦʧʣʽ ʃʝʛʝʥʜʘ, ʘ ʪʘʢʦʞ ʚʘʨʽʘʥʪ ʟ ʚʥʝʩʝʥʥʷ 

ʛʥʦʶ (40 ʪ/ʛʘ) + N90P90K120 ʟʘ ʩʦʨʪʦʤ ʢʘʨʪʦʧʣʽ ʉʣʘʫʪʘ, ʜʝ ʧʦʢʘʟʥʠʢ 

ʟʙʽʣʴʰʠʚʩʷ ʜʦ 0,9 %. 

ʂʽʣʴʢʽʩʪʴ ʛʣʽʮʠʥʫ ʪʘ ʘʣʘʥʽʥʫ, ʱʦ ʷʚʣʷʶʪʴʩʷ ʘʣʽʬʘʪʠʯʥʠʤʠ 

ʘʤʽʥʦʢʠʩʣʦʪʘʤʠ, ʙʫʣʘ ʨʽʟʥʦʶ. ɺʽʜʥʦʩʥʦ ʚʘʨʽʘʥʪʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʥʦʶ ʪʘ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʜʦʟʠ ʜʦʙʨʠʚ N90P90K120  ʚʤʽʩʪ ʘʣʘʥʽʥʫ ʫ ʩʦʨʪʫ ʉʣʘʫʪʘ ʩʢʣʘʜʘʚ 

ï 4,9 %, ʚʽʜʧʦʚʽʜʥʦ ʫ ʩʦʨʪʫ ʃʝʛʝʥʜʘ ʧʦʢʘʟʥʠʢʠ ʚʤʽʩʪʫ ʘʣʘʥʽʥʫ ʙʫʚ 5,3 %. 

ɺʤʽʩʪ ʛʣʽʮʠʥʫ ʟʘ ʩʦʨʪʦʤ ʉʣʘʫʪʘ ʩʪʘʥʦʚʠʚ 5,3 %, ʟʘ ʩʦʨʪʦʤ ʃʝʛʝʥʜʘ ï 5,9 %. 

ʋ ʩʢʣʘʜʽ ʙʽʣʢʽʚ ʢʘʨʪʦʧʣʽ ʧʨʠʩʫʪʥʽ ʦʢʩʽʘʤʽʥʦʢʠʩʣʦʪʠ ï ʪʨʝʦʥʽʥ ʽ ʩʝʨʠʥ, 

ʜʣʷ ʷʢʠʭ ʭʘʨʘʢʪʝʨʥʘ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʜʠʢʘʨʙʦʥʦʚʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ï 

ʘʩʧʘʨʘʛʽʥʦʚʘ ʪʘ ʛʣʶʪʘʤʽʥʦʚʘ. ʇʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʽʚ ʱʦʜʦ ʾʭ ʚʤʽʩʪʫ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʩʦʨʪʘʤʠ ʉʣʘʫʪʘ ʽ ʃʝʛʝʥʜʘ ʥʘ ʚʘʨʽʘʥʪʘʭ ʟ ʚʥʝʩʝʥʥʷʤ ʛʥʦʶ 

(40 ʪ/ʛʘ), ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ (0,5 ʪ/ʛʘ) ʪʘ ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ (4,0 

ʪ/ʛʘ)  ʚʽʜʩʦʪʦʢ ʚʤʽʩʪʫ ʘʩʧʘʨʘʛʽʥʦʚʦʾ ʢʠʩʣʦʪʠ ʩʢʣʘʚ ʜʣʷ ʩʦʨʪʫ ʉʣʘʫʪʘ - 9,2 ʪʘ 

ʜʣʷ ʩʦʨʪʫ ʃʝʛʝʥʜʘ ʚʽʜʧʦʚʽʜʥʦ 9,0. ɿʘ ʩʦʨʪʦʤ ʉʣʘʫʪʘ ʚʤʽʩʪ ʛʣʶʪʘʤʽʥʦʚʦʾ 

ʢʠʩʣʦʪʠ ʜʣʷ ʫʩʽʭ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʚʘʨʽʘʥʪʽʚ ʞʠʚʣʝʥʥʷ ʟʘʣʠʰʠʚʩʷ ʙʝʟ ʟʤʽʥ ʽ 

ʩʪʘʥʦʚʠʚ 10,7 %, ʘ ʜʣʷ ʩʦʨʪʫ ʃʝʛʝʥʜʘ ʚʽʥ ʢʦʣʠʚʘʚʩʷ ʚʽʜ 10,0 ʜʦ 10,4 %.  

ɺʤʽʩʪ ʪʨʝʦʥʽʥʫ ʪʘ ʩʝʨʠʥʫ, ʷʢ ʫ ʩʦʨʪʫ ʉʣʘʫʪʘ ʪʘʢ ʽ ʫ ʩʦʨʪʫ ʃʝʛʝʥʜʘ ʥʘ 

ʫʩʽʭ ʚʘʨʽʘʥʪʘʭ ʞʠʚʣʝʥʥʷ ʟʘʣʠʰʘʚʩʷ ʙʝʟ ʟʤʽʥ ʽ ʩʢʣʘʜʘʚ ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ ʩʦʨʪʫ 

ʢʘʨʪʦʧʣʽ ʉʣʘʫʪʘ ʽ ʃʝʛʝʥʜʘ 5,2 % ʪʘ 4,6 %. ɺʠʢʣʶʯʝʥʥʷ ʩʪʘʣʠ ʚʘʨʽʘʥʪʠ ʟ 

ʚʥʝʩʝʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ ʫ ʚʠʛʣʷʜʽ ʛʥʦʶ ʪʘ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʜʦʟʠ 
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ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʜʣʷ ʩʦʨʪʫ ʉʣʘʫʪʘ ʪʘ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚʘ ʙʽʦʘʢʪʠʚ ʜʣʷ 

ʩʦʨʪʫ ʢʘʨʪʦʧʣʽ ʃʝʛʝʥʜʘ, ʜʝ ʧʦʢʘʟʥʠʢʠ ʙʫʣʠ ʜʝʱʦ ʥʠʞʯʠʤʠ.  

ɿʘ ʩʦʨʪʦʤ ʢʘʨʪʦʧʣʽ ʉʣʘʫʪʘ ʥʘ ʚʘʨʽʘʥʪʽ ʙʝʟ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ (ʢʦʥʪʨʦʣ)ɹ 

ʟʘʛʘʣʴʥʘ ʩʫʤʘ ʘʤʽʥʦʢʠʩʣʦʪ ʩʪʘʥʦʚʠʪʴ 100,0 %, ʘ ʩʫʤʘ ʥʝʟʘʤʽʥʥʠʭ 

ʘʤʽʥʦʢʠʩʣʦʪ ʚʽʜʧʦʚʽʜʥʦ ï 40,4 %. ɺʽʜʧʦʚʽʜʥʦ ʜʣʷ ʩʦʨʪʫ ʢʘʨʪʦʧʣʽ ʃʝʛʝʥʜʘ 

ʧʦʢʘʟʥʠʢʠ ʟʘʛʘʣʴʥʦʾ ʩʫʤʠ ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʣʘʜʫ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ 

ʙʝʟ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʩʢʣʘʜʘʣʘ ï 100,0 %, ʘ ʥʝʟʘʤʽʥʥʠʭ ï 43,4 %.  

ʅʘʡʚʠʱʠʡ ʧʦʢʘʟʥʠʢ ʩʫʤʠ ʥʝʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʜʣʷ ʩʦʨʪʫ ʉʣʘʫʪʘ 

ʚʽʜʤʽʯʝʥʦ ʥʘ ʚʘʨʽʘʥʪʽ ʟʘ ʚʥʝʩʝʥʥʷ  ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ (ʛʥʦʶ, 40 ʪ/ʛʘ) ʩʫʤʽʩʥʦ 

ʟ ʨʝʢʦʤʝʥʜʦʚʘʥʦʶ ʥʦʨʤʦʶ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ (ʥʽʪʨʦʘʤʦʬʦʩʢʘ, N90P90K120), 

ʱʦ ʩʢʣʘʚ 44,1 %, ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ ʩʝʨʝʜʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʃʝʛʝʥʜʘ ʚʽʥ 

ʥʘʡʚʠʱʠʤ ʙʫʚ ʥʘ ʪʘʢʦʤʫ ʞ ʚʘʨʽʘʥʪʽ ʞʠʚʣʝʥʥʷ ʽ ʩʢʣʘʚ ï 44,3 %.  

ʅʘ ʫʩʽʭ ʽʥʰʠʭ ʚʘʨʽʘʥʪʘʭ ʟʘʛʘʣʴʥʘ ʩʫʤʘ ʥʝʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʜʣʷ 

ʩʦʨʪʫ ʉʣʘʫʪʘ ʩʢʣʘʜʘʣʘ ʚʽʜ 40,4 ʜʦ 43,8 %, ʚʽʜʧʦʚʽʜʥʦ ʟʘ ʩʦʨʪʦʤ ʢʘʨʪʦʧʣʽ 

ʣʝʛʝʥʜʘ ʚʽʜ 40,3 ʜʦ 44,1 % ʟʘ ʚʘʨʽʘʥʪʫ ʣʦʢʘʣʴʥʦʛʦ ʚʥʝʩʝʥʥʷ (8,0 ʪ/ʛʘ) ʜʦʙʨʠʚʘ 

ʙʽʦʘʢʪʠʚ (ʪʘʙʣ. 4.2, 4.3). 

ʅʘʡʚʠʱʠʡ ʧʦʢʘʟʥʠʢ ʟʘʛʘʣʴʥʦʾ ʩʫʤʠ ʘʤʽʥʦʢʠʩʣʦʪ ʟʘ ʩʦʨʪʦʤ ʉʣʘʫʪʘ ʙʫʚ 

ʥʘ ʫʩʽʭ ʚʘʨʽʘʥʪʘʭ ʜʦʙʨʠʚ ï 100,0 %, ʘ ʥʘʡʚʠʱʠʡ ʧʦʢʘʟʥʠʢ ʩʫʤʠ ʥʝʟʘʤʽʥʥʠʭ 

ʘʤʽʥʦʢʠʩʣʦʪ ʚʽʜʤʽʯʝʥʦ ʜʣʷ ʚʘʨʽʘʥʪʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚʫ (ʛʥʦʶ) 

ʪʘ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʜʦʟʠ ʜʦʙʨʠʚ ʽ ʜʣʷ ʦʙʦʭ ʩʦʨʪʽʚ ʢʘʨʪʦʧʣʽ ʚʽʜʧʦʚʽʜʥʦ ʩʢʣʘʚ 

44,1 ʪʘ 44,3 %.  

 

4.4 ɺʧʣʠʚ ʫʜʦʙʨʝʥʥʷ ʥʘ ʥʘʢʦʧʠʯʝʥʥʷ ʥʽʪʨʘʪʽʚ ʚ ʙʫʣʴʙʘʭ ʢʘʨʪʦʧʣʽ 

ʇʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ ʥʘ ʚʤʽʩʪ ʥʘʢʦʧʠʯʝʥʠʭ ʥʽʪʨʘʪʽʚ ʚ 

ʙʫʣʴʙʘʭ ʢʘʨʪʦʧʣʽ ʟʛʽʜʥʦ ʩʭʝʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʫ 

ʣʘʙʦʨʘʪʦʨʽʾ ʪʦʢʩʠʢʦʣʦʛʦ-ʨʘʜʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ 

ˇʨʫʥʪʽʚ ʪʘ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ  ʃʴʚʽʚʩʴʢʦʾ ʬʽʣʽʾ ɼʋ çɼʝʨʞˇʨʫʥʪʦʭʦʨʦʥʘè 

ɼʝʨʞʘʚʥʦʾ ʫʩʪʘʥʦʚʠ çɯʥʩʪʠʪʫʪ ʦʭʦʨʦʥʠ ˇʨʫʥʪʽʚ ʋʢʨʘʾʥʠè ʟʛʽʜʥʦ 

ʟʘʪʚʝʨʜʞʝʥʠʭ ʤʝʪʦʜʠʢ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʽʚ. ʟʘʪʚʝʨʜʞʝʥʠʭ ʫ ʥʘʟʚʘʥʽʡ 

ʫʩʪʘʥʦʚʽ (ʜʦʜʘʪʢʠ ɺ.3, ɺ.4).  
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           ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʤʽʩʪ ʥʽʪʨʘʪʽʚ ʫ ʙʫʣʴʙʘʭ ʩʦʨʪʽʚ ʢʘʨʪʦʧʣʽ, ʷʢʽ ʚʥʝʩʝʥʦ 

ʜʦ ʨʽʟʥʠʭ ʟʘ ʩʪʠʛʣʽʩʪʶ ʛʨʫʧ (ʨʘʥʥʴʦ- ʪʘ ʩʝʨʝʜʥʴʦʩʪʠʛʣʽ) ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 

2023-2025 ʨʨ. ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʟʤʽʥʶʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ: ʩʪʦʩʦʚʥʦ 

ʨʘʥʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʉʣʘʫʪʘ ʚʤʽʩʪ ʥʽʪʨʘʪʽʚ ʢʦʣʠʚʘʚʩʷ ʚʽʜ 65,9 ʥʘ ʢʦʥʪʨʦʣʽ 

(ʙʝʟ ʜʦʙʨʠʚ) ʜʦ 90,9 ʤʛ/ʢʛ ʩʠʨʦʾ ʤʘʩʠ ʥʘ ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷʤ ʛʥʦʶ (40 ʪ/ʛʘ) 

ʪʘ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʜʦʟʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ. ʉʪʦʩʦʚʥʦ ʩʝʨʝʜʥʴʦʩʪʠʛʣʦʛʦ 

ʩʦʨʪʫ ʢʘʨʪʦʧʣʽ ʃʝʛʝʥʜʘ ʪʦ ʥʘʡʥʠʞʯʽ ʧʦʢʘʟʥʠʢ ʚʤʽʩʪʫ ʥʽʪʨʘʪʽʚ ʙʫʣʠ ʟʘ 

ʚʥʝʩʝʥʥʷ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ ʽ ʩʢʣʘʣʠ 66,7 ʤʛ/ʢʛ ʩʠʨʦʾ 

ʨʝʯʦʚʠʥʠ ʽ ʥʘʡʙʽʣʴʰʠʤ ï ʟʘ ʚʥʝʩʝʥʥʷ ʦʨʛʘʥʽʢʠ (ʛʥʽʡ, 40 ʪ/ʛʘ) ʟ ʧʦʢʘʟʥʠʢʦʤ 

95,6 ʤʛ/ʢʛ ʩʠʨʦʾ ʨʝʯʦʚʠʥʠ. 

ʅʘ ʢʦʥʪʨʦʣʽ ʙʝʟ ʜʦʙʨʠʚ ʚʤʽʩʪ ʥʽʪʨʘʪʽʚ ʫ ʩʦʨʪʽʚ ʉʣʘʫʪʘ ʪʘ ʃʝʛʝʥʜʘ 

ʩʢʣʘʜʘʚ ʚʽʜʧʦʚʽʜʥʦ 65,9 ʽ 89,3 ʤʛ/ʢʛ ʩʠʨʦʾ ʤʘʩʠ. 

ʋ ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷʤ ʛʥʦʶ ʪʘ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʜʦʟʠ ʜʦʙʨʠʚ N90ʈ90ʂ120 

ʚʤʽʩʪ ʥʽʪʨʘʪʽʚ ʫ ʙʫʣʴʙʘʭ ʢʘʨʪʦʧʣʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʦʨʪʫ ʟʨʽʩ ʜʦ 90,9 ʪʘ 81,8 ʤʛ/ʢʛ 

ʩʠʨʦʾ ʤʘʩʠ ʚʽʜʧʦʚʽʜʥʦ ʩʦʨʪʽʚ ʉʣʘʫʪʘ ʪʘ ʃʝʛʝʥʜʘ. ʊʦʙʪʦ ʚʽʜʩʣʽʜʢʦʚʫʻʪʴʩʷ ʟʘ ʩʦʨʪʦʤ 

ʉʣʘʫʪʘ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʥʽʪʨʘʪʽʚ, ʘ ʟʘ ʩʦʨʪʦʤ ʢʘʨʪʦʧʣʽ ʃʝʛʝʥʜʘ ï ʚʽʜʧʦʚʽʜʥʦ 

ʟʤʝʥʰʝʥʥʷ ʥʘ 7,5 ʤʛ/ʢʛ ʩʠʨʦʾ ʤʘʩʠ ʙʫʣʴʙ (ʨʠʩ. 4.2, ʜʦʜʘʪʦʢ ɺ.5). 

 

ʈʠʩ. 4.2 ï ɺʤʽʩʪ ʥʽʪʨʘʪʽʚ ʚ ʙʫʣʴʙʘʭ ʢʘʨʪʦʧʣʽ 
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ɿʘ ʚʥʝʩʝʥʥʷ ʛʥʦʶ (40 ʪ/ʛʘ), ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ (0,5 ʪ/ʛʘ) ʪʘ 

ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ (4,0 ʪ/ʛʘ) ʧʨʠʟʚʝʣʦ ʜʦ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʥʘʢʦʧʠʯʝʥʠʭ ʥʽʪʨʘʪʽʚ ʥʘ 

0,7-22,6 ʤʛ/ʢʛ ʟʘ ʚʥʝʩʝʥʥʷ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ ʪʘ ʥʘ 5,8-15,3 ʤʛ/ʢʛ ʟʘ 

ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ. ɺʠʥʷʪʢʦʤ ʩʪʘʚ ʚʘʨʽʘʥʪ ʚʥʝʩʝʥʥʷ ʛʥʦʶ (40 ʪ/ʛʘ) ʟʘ 

ʩʦʨʪʦʤ ʃʝʛʝʥʜʘ, ʜʝ ʚʤʽʩʪ ʥʘʢʦʧʠʯʝʥʠʭ  ʥʽʪʨʘʪʽʚ ʟʙʽʣʴʰʠʚʩʷ ʜʦ 95,6 ʘʙʦ ʥʘ 6,3 ʤʛ/ʢʛ 

ʩʠʨʦʾ ʤʘʩʠ. 

ɺʥʝʩʝʥʥʷ ʜʦʙʨʠʚʘ ʙʽʦʘʢʪʠʚ (8.0 ʪ/ʛʘ) ʟʘ ʩʦʨʪʦʤ ʉʣʘʫʪʘ ʧʨʠʟʚʝʣʦ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʥʽʪʨʘʪʽʚ ʥʘ 21,9, ʘ ʟʘ ʩʦʨʪʦʤ ʃʝʛʝʥʜʘ ʜʦ ʟʤʝʥʰʝʥʥʷ ʥʘ 1,6 ʤʛ/ʢʛ 

ʧʦʨʽʚʥʷʥʦ ʜʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ ʙʝʟ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘʢʦʧʠʯʝʥʥʷ  ʚʤʽʩʪʫ ʥʽʪʨʘʪʽʚ ʫ ʩʦʨʪʽʚ ʢʘʨʪʦʧʣʽ, ʱʦ 

ʜʦʩʣʽʜʞʫʚʘʚʩʷ ʟʥʘʭʦʜʠʚʩʷ ʚ ʤʝʞʘʭ ʜʦʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ ʽ ʥʝ ʧʝʨʝʚʠʱʫʚʘʚ 

ʜʦʧʫʩʪʠʤʦʛʦ ʧʦʢʘʟʥʠʢʘ ʜʣʷ ʨʘʥʥʴʦʩʪʠʛʣʠʭ ʩʦʨʪʽʚ ʫ ʤʝʞʘʭ 250, ʘ 

ʩʝʨʝʜʥʴʦʩʪʠʛʣʠʭ ï 150 ʤʛ/ʢʛ ʩʠʨʦʾ ʤʘʩʠ ʟʘ ʨʘʭʫʥʦʢ ʧʨʘʚʠʣʴʥʦ ʩʢʣʘʜʝʥʦʾ 

ʩʭʝʤʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʟ ʦʧʪʠʤʘʣʴʥʠʤʠ ʜʦʟʘʤʠ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 4. 

ʆʩʥʦʚʥʽ ʛʦʩʧʦʜʘʨʩʴʢʽ ʧʦʢʘʟʥʠʢʠ ʚ ʙʫʣʴʙʘʭ ʢʘʨʪʦʧʣʽ ʦʙʦʭ ʩʦʨʪʽʚ, ʘ ʩʘʤʝ: 

ʚʽʜʩʦʪʦʢ ʚʤʽʩʪʫ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʽ ʢʨʦʭʤʘʣʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʨʫʧʠ ʩʪʠʛʣʦʩʪʽ 

ʩʦʨʪʫ, ʚʠʜʫ ʪʘ ʚʥʝʩʝʥʠʭ ʜʦʙʨʠʚ ʽ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʨʦʢʫ. 

1. ʅʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʱʦʜʦ ʥʘʢʦʧʠʯʝʥʥʷ ʚʽʜʩʦʪʢʫ ʚʤʽʩʪʫ ʩʫʭʦʾ 

ʨʝʯʦʚʠʥʠ ʪʘ ʢʨʦʭʤʘʣʶ ʚ ʙʫʣʴʙʘʭ ʢʘʨʪʦʧʣʽ ʜʣʷ ʩʦʨʪʫ ʉʣʘʫʪʘ ʚʽʜʤʽʯʝʥʦ ʥʘ 

ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷʤ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ (0,5 ʪ/ʛʘ) ʽ ʩʢʣʘʣʠ 26,0 

ʪʘ 20,2 %, ʟʘ ʩʝʨʝʜʥʴʦʩʪʠʛʣʠʤ ʩʦʨʪʦʤ ʃʝʛʝʥʜʘ ʟʘ  ʚʥʝʩʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ 

ʜʦʙʨʠʚ (ʛʥʽʡ, 40 ʪ/ʛʘ) ï 25,3 ʽ 19,5 %  

2. ʅʘ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʚʤʽʩʪʫ ʚʪ̔ʘʤʽʥʫ ʉ ʚ ʙʫʣʴʙʘʭ ʢʘʨʪʦʧʣʽ 

ʤʘʣʠ ʚʧʣʠʚ, ʷʢ ʚʠʜ ʘʙʦ ʞ ʬʦʨʤʘ ʪʘʢ  ̔ʩʘʤʠʭ ʜʦʙʨʠʚ. ʅʘʡʚʠʱʠʡ ʧʦʢʘʟʥʠʢ 

ʚʤʽʩʪʫ ʚʽʪʘʤʽʥʫ ʉ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʥʘ ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷʤ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ 

ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ (0,5 ʪ/ʛʘ) ʽ ʚʽʜʧʦʚʽʜʥʦ ʦʙʦʭ ʩʦʨʪʽʚ ʩʪʘʥʦʚʠʚ 23,3 ʪʘ 23,1 

ʤʛ%.  
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3. ʅʘʡʚʠʱʠʡ ʧʦʢʘʟʥʠʢ ʩʫʤʠ ʥʝʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʧʦ ʩʦʨʪʫ 

ʉʣʘʫʪʘ ʚʽʜʤʽʯʝʥʦ ʥʘ ʚʘʨʽʘʥʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʞʠʚʣʝʥʥʷ ʫ ʬʦʨʤʽ ʛʥʦʶ (40 ʪ/ʛʘ) + 

N90P90K120, ʱʦ ʩʢʣʘʚ 44,1 %, ʘ ʜʣʷ ʩʦʨʪʫ ʢʘʨʪʦʧʣʽ ʃʝʛʝʥʜʘ ʚʽʜʧʦʚʽʜʥʦ ʚʽʥ 

ʥʘʡʚʠʱʠʤ ʙʫʚ ʟʘ ʪʘʢʦʛʦ ʞ ʚʘʨʽʘʥʪʫ ʞʠʚʣʝʥʥʷ ʽ ʪʘʢʦʞ ʩʪʘʥʦʚʠʚ 44,3 %.  

ʅʘ ʫʩʽʭ ʽʥʰʠʭ ʚʘʨʽʘʥʪʘʭ ʟʘʛʘʣʴʥʘ ʩʫʤʘ ʥʝʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʟʘ 

ʩʦʨʪʦʤ ʉʣʘʫʪʘ ʩʢʣʘʜʘʣʘ ʚʽʜ 40,4 ʜʦ 43,8 %, ʚʽʜʧʦʚʽʜʥʦ ʟʘ ʩʦʨʪʦʤ ʢʘʨʪʦʧʣʽ 

ʣʝʛʝʥʜʘ ʚʽʜ 40,3 ʜʦ 44,1 % ʟʘ ʚʘʨʽʘʥʪʫ ʚʥʝʩʝʥʥʷ (8,0 ʪ/ʛʘ, ʣʦʢʘʣʴʥʦ) ʜʦʙʨʠʚʘ 

ʙʽʦʘʢʪʠʚ.  

4. ʋ ʚʘʨʽʘʥʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʥʦʶ ʪʘ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʜʦʟʠ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ  N90ʈ90ʂ120 ʚʤʽʩʪ ʥʽʪʨʘʪʽʚ ʫ ʙʫʣʴʙʘʭ ʢʘʨʪʦʧʣʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʦʨʪʫ ʟʨʽʩ ʜʦ 

90,9 ʪʘ 81,8 ʤʛ/ʢʛ ʩʠʨʦʾ ʤʘʩʠ ʚʽʜʧʦʚʽʜʥʦ ʩʦʨʪʽʚ ʉʣʘʫʪʘ ʪʘ ʃʝʛʝʥʜʘ. ʊʦʙʪʦ 

ʚʽʜʩʣʽʜʢʦʚʫʻʪʴʩʷ ʟʘ ʩʦʨʪʦʤ ʉʣʘʫʪʘ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʥʽʪʨʘʪʽʚ, ʘ ʟʘ ʩʦʨʪʦʤ ʢʘʨʪʦʧʣʽ 

ʃʝʛʝʥʜʘ ï ʚʽʜʧʦʚʽʜʥʦ ʟʤʝʥʰʝʥʥʷ ʥʘ 7,5 ʤʛ/ʢʛ ʩʠʨʦʾ ʤʘʩʠ ʙʫʣʴʙ. ʚʤʽʩʪ ʥʽʪʨʘʪʽʚ ʫ 

ʩʦʨʪʽʚ ʢʘʨʪʦʧʣʽ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʚʩʷ ʟʥʘʭʦʜʠʚʩʷ ʚ ʤʝʞʘʭ ʜʦʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ ʽ 

ʥʝ ʧʝʨʝʚʠʱʫʚʘʚ ʜʦʧʫʩʪʠʤʦʛʦ ʧʦʢʘʟʥʠʢʘ ʜʣʷ ʨʘʥʥʴʦʩʪʠʛʣʠʭ ʩʦʨʪʽʚ ʫ ʤʝʞʘʭ 

250, ʘ ʩʝʨʝʜʥʴʦʩʪʠʛʣʠʭ ï 150 ʤʛ/ʢʛ ʩʠʨʦʾ ʤʘʩʠ. 

ʄʘʪʝʨʽʘʣʠ ʜʦʩʣʽʜʞʝʥʴ ʚʠʩʚʽʪʣʝʥʦ ʫ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ: 

1. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʘʨʪʦʧʣʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʧʣʠʚʫ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʯʠʥʥʠʢʽʚ: ʄʦʥʦʛʨʘʬʽʷ. ʈ. ɯʣʴʯʫʢ, ʅ. ɸʥʜʨʝʡʯʫʢ, ʖ. ɯʣʴʯʫʢ, ɹ. ɹʦʡʢʦ, ʄ. 

ʉʘʙʘʪ, ʅ. ʇʠʣʠʧʽʚ, ɺ. ʂʦʨʦʣʴ, ɸ. ɼʘʨʤʘʥʩʴʢʠʡ. ʆʙʨʦʰʠʥʝ: ɺʠʜʘʚʥʠʮʪʚʦ 

ɯʥʩʪʠʪʫʪʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ, 2024. 136 ʩ. ISBN 

978-617-95314-5-3.  

2. ʂʦʨʦʣʴ ɺ. ɸ. ɺʧʣʠʚ ʩʠʩʪʝʤʠ ʫʜʦʙʨʝʥʥʷ ʥʘ ʥʘʢʦʧʠʯʝʥʥʷ 

ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʦʨʪʽʚ ʢʘʨʪʦʧʣʽ ʨʽʟʥʠʭ ʛʨʫʧ ʩʪʠʛʣʦʩʪʽ. 

ʄʘʪʝʨʽʘʣʠ ʍɯɯɯ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ 

ʚʯʝʥʠʭ çɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʋʢʨʘʾʥʠ: 

ʩʪʨʘʪʝʛʽʾ ʩʪʽʡʢʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʩʝʢʪʦʨʫ ʧʽʜ ʯʘʩ ʚʽʡʥʠ ʪʘ ʫ 

ʧʽʩʣʷʚʦʻʥʥʠʡ ʧʝʨʽʦʜè (ʩ. ʆʙʨʦʰʠʥʝ, 19 ʣʠʩʪʦʧʘʜʘ 2024 ʨ.). ʃʴʚʽʚ-ʆʙʨʦʰʠʥʝ, 

2024. ʉ. 51ï52.  
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3. ɺʠʨʦʱʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ-ʙʝʟʧʝʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʢʘʨʪʦʧʣʷʨʩʪʚʘ. 

ʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ. ʈ. ɯʣʴʯʫʢ, ʖ. ɯʣʴʯʫʢ, ɺ. ʗʨʝʤʢʦ, 

ʅ. ɸʥʜʨʝʡʯʫʢ, ɹ. ɹʦʡʢʦ, ʄ. ʉʘʙʘʪ, ɸ. ʇʘʚʣʦʚ, ɺ. ʂʦʨʦʣʴ ɺʠʜʘʚʥʠʮʪʚʦ 

ɯʥʩʪʠʪʫʪʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ,  ʆʙʨʦʰʠʥʝ-ʃʴʚʽʚ. 

18 ʩ.  

4. ʌʦʨʤʫʚʘʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʢʘʨʪʦʧʣʽ ʚ ʫʤʦʚʘʭ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ. 

ʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ. ʈ. ɯʣʴʯʫʢ, ʅ. ʇʠʣʠʧʽʚ, ʖ. ɯʣʴʯʫʢ, 

ʅ. ɸʥʜʨʝʡʯʫʢ, ɹ. ɹʦʡʢʦ, ʄ. ʉʘʙʘʪ, ɺ. ʂʦʨʦʣʴ, ɸ. ɼʘʨʤʘʥʩʴʢʠʡ. ʆʙʨʦʰʠʥʝ: 

ɺʠʜʘʚʥʠʮʪʚʦ ɯʥʩʪʠʪʫʪʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ, 2025. 

36 ʩ.  

 



132 

ʈʆɿɼɯʃ 5 

ɽʂʆʅʆʄɯʏʅɸ ɯ ɹɯʆɽʅɽʈɻɽʊʀʏʅɸ ɽʌɽʂʊʀɺʅɯʉʊʔ 

ɺʀʈʆʑʋɺɸʅʅʗ ʂɸʈʊʆʇʃɯ 

 

ɼʣʷ ʩʴʦʛʦʜʝʥʥʷ ʦʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʫʤʦʚ ʱʦʜʦ ʧʣʘʥʫʚʘʥʥʷ ʧʠʪʘʥʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʠʥʥʠʢʽʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ ʻ ʦʪʨʠʤʘʥʥʷ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟ ʾʾ ʷʢʽʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʟʘ 

ʤʽʥʽʤʘʣʴʥʠʭ ʟʘʪʨʘʪ ʥʘ ʚʠʨʦʙʥʠʯʽ ʧʨʦʮʝʩʠ, ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʦʛʦ ʯʠʩʪʦʛʦ 

ʧʨʠʙʫʪʢʫ ʽ ʨʽʚʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ. ʆʪʞʝ, ʛʦʣʦʚʥʦʶ ʮʽʣʣʶ ʫ ʧʽʜʭʦʜʽ ʜʦ 

ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʟ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʽ 

ʢʘʨʪʦʧʣʽ, ʷʢ ʦʢʨʝʤʦ ʚʟʷʪʦʾ, ʻ ʦʪʨʠʤʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ 

ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʾ ʟ ʦʜʠʥʠʮʽ ʧʣʦʱʽ ʽ ʧʨʠ ʮʴʦʤʫ ʟʘʪʨʘʪʠ ʚʠʢʦʨʠʩʪʘʥʦʛʦ 

ʝʥʝʨʛʦʨʝʩʫʨʩʫ, ʧʨʘʮʽ ʪʘ ʬʽʥʘʥʩʽʚ ʧʦʚʠʥʥʽ ʙʫʪʠ ʤʽʥʽʤʘʣʴʥʠʤʠ. 

ʇʨʦʚʝʜʝʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʧʽʜʢʦʧʫʚʘʥʴ ʥʘ 60- ʪʘ 70-ʠʡ ʜʥʽ ʚʽʜ ʜʘʪʠ 

ʩʘʜʽʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʟʘ ʩʦʨʪʘʤʠ ʢʘʨʪʦʧʣʽ ʉʣʘʫʪʘ ʪʘ ʃʝʛʝʥʜʘ ʦʪʨʠʤʘʥʦ 

ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʫʨʦʞʘʡʥʽʩʪʴ. ʈʦʟʨʘʭʫʥʢʠ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʨʦʱʫʚʘʥʥʷ ʮʠʭ ʩʦʨʪʽʚ ʧʨʦʚʝʜʝʥʦ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʮʽʥʦʚʦʾ ʧʦʣʽʪʠʢʠ ʥʘ 10-12 

ʣʠʧʥʷ 2025 ʨ. (ʪʘʙʣ. 5.1). 

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʨʘʥʥʴʦʩʪʠʛʣʠʭ ʩʦʨʪʽʚ 

ʢʘʨʪʦʧʣʽ ʟʘʚʞʜʠ ʻ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʦʶ, ʘ ʚ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʜʣʷ ʩʦʨʪʫ 

ʢʘʨʪʦʧʣʽ ʉʣʘʫʪʘ ʥʘʡʚʠʱʦʶ ʚʦʥʘ ʙʫʣʘ ʟʘ ʚʥʝʩʝʥʥʷ ʛʥʦʶ (40 ʪ/ʛʘ), ʜʝ ʫʤʦʚʥʦ-

ʯʠʩʪʠʡ ʧʨʠʙʫʪʦʢ ʩʢʣʘʚ 789780 ʛʨʥ ʟʘ ʨʽʚʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ 288 %. ɼʦʩʪʘʪʥʴʦ 

ʚʠʩʦʢʠʤʠ ʧʦʢʘʟʥʠʢʠ ʙʫʣʠ ʽ ʟʘ ʚʥʝʩʝʥʥʷ ʛʥʦʶ ʪʘ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ 

N90P90K120   ̔  ʩʪʘʥʦʚʠʣʠ ï 608480 ʛʨʥ. ʫʤʦʚʥʦ-ʯʠʩʪʦʛʦ ʧʨʠʙʫʪʢʫ ʪʘ 218 % ʨʽʚʥʷ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ. 

 ɺʥʝʩʝʥʥʷ ʧʽʜ ʧʦʩʘʜʢʫ ʢʘʨʪʦʧʣʽ ʩʫʭʦʛʦ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ 

ʧʦʩʣʽʜʫ (0,5 ʪ/ʛʘ) ʜʦʟʚʦʣʠʣʦ ʦʪʨʠʤʘʪʠ 586280 ʛʨʥ. ʫʤʦʚʥʦ-ʯʠʩʪʦʛʦ ʧʨʠʙʫʪʢʫ 

ʟʘ 212,3 % ʨʽʚʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ, ʘ ʜʣʷ ʨʝʰʪʠ ʚʘʨʽʘʥʪʽʚ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ 

ʧʦʢʘʟʥʠʢʠ ʫʤʦʚʥʦ-ʯʠʩʪʦʛʦ ʧʨʠʙʫʪʢʫ ʩʢʣʘʣʠ ʚʽʜ 263480 ʜʦ 438680 ʛʨʥ. ʟ 

ʨʽʚʥʝʤ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʚʽʜ 96,1 ʜʦ 157,7 %. 
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ʊʘʙʣʠʮʷ 5.1 

ɽʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʩʦʨʪʽʚ ʢʘʨʪʦʧʣʽ ʉʣʘʫʪʘ ʪʘ 

ʃʝʛʝʥʜʘ ʥʘ 70-ʠʡ ʜʝʥʴ ʧ̔ ʩʣʷ ʩʘʜʽʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʚʥʝʩʝʥʠʭ ʜʦʙʨʠʚ* 

ɺʘʨʽʘʥʪʠ ʜʦʩʣʽʜʫ 
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ʩ. ʉʣʘʫʪʘ 

ɹʝʟ ʜʦʙʨʠʚ 

(ʢʦʥʪʨʦʣʴ) 
19,3 540400 264120 13685,0 276280 104,6 

ɻʥʽʡ, 40 ʪ/ʛʘ + 

N90P90K120 
31,7 887600 279120 8805,0 608480 218,0 

N90P90K120 19,2 537600 274120 14277,1 263480 96,1 

ɻʥʽʡ, 40 ʪ/ʛʘ 38,0 1064000 274220 7216,3 789780 288,0 

ɻʨʘʥʫʣʴʦʚʘʥʠʡ 

ʢʫʨʷʯʠʡ ʧʦʩʣʽʜ, 

0,5 ʪ/ʛʘ 

30,8 862400 276120 8964,9 586280 212,3 

ɹʽʦʛʫʤʫʩ, 4,0 ʪ/ʛʘ 

(ʣʦʢʘʣʴʥʦ) 
25,6 716800 278120 10864,1 438680 157,7 

ɹʽʦʘʢʪʠʚ, 8,0 ʪ/ʛʘ 

(ʣʦʢʘʣʴʥʦ) 
22,8 638400 280120 12286,0 358280 127,9 

ʩ. ʃʝʛʝʥʜʘ 

ɹʝʟ ʜʦʙʨʠʚ 

(ʢʦʥʪʨʦʣʴ) 
18,9 529200 264120 13974,6 265080 100,4 

ɻʥʽʡ, 40 ʪ/ʛʘ + 

N90P90K120 
23,2 649600 279120 12031,0 370480 132,7 

N90P90K120 18,4 515200 274120 14897,8 241080 87,9 

ɻʥʽʡ, 40 ʪ/ʛʘ 24,0 672000 274220 11425,8 397780 145,1 

ɻʨʘʥʫʣʴʦʚʘʥʠʡ 

ʢʫʨʷʯʠʡ ʧʦʩʣʽʜ, 

0,5 ʪ/ʛʘ 

26,7 747600 276120 10341,6 471480 170,8 

ɹʽʦʛʫʤʫʩ, 4,0 ʪ/ʛʘ 

(ʣʦʢʘʣʴʥʦ) 
28,8 806400 278120 9656,9 528280 189,9 

ɹʽʦʘʢʪʠʚ, 8,0 ʪ/ʛʘ 

(ʣʦʢʘʣʴʥʦ) 
19,1 534800 280120 14666,0 254680 90,9 

ʇʨʠʤʽʪʢʘ. * - ʟʘ ʜʘʥʠʤʠ çʐʫʚʘʨ-ʽʥʬʦè ʚʘʨʪʽʩʪʴ ʢʘʨʪʦʧʣʽ ʩʪʘʥʦʚʠʪʴ 28.00 ʛʨʥ/ʢʛ. ʥʘ 12.07.2025 ʨ. 

 

ʉʪʦʩʦʚʥʦ ʧʦʢʘʟʥʠʢʽʚ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʦʨʪʫ ʃʝʛʝʥʜʘ ʥʘ ʮʝʡ 

ʧʝʨʽʦʜ, ʪʦ ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʨʽʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʢʦʣʠʚʘʚʩʷ ʚʽʜ 87,9 ʜʦ 
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170,7 % ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʘʨʽʘʥʪʫ ʜʦʩʣʽʜʫ. ʅʘʡʚʠʱʠʤʠ ʧʦʢʘʟʥʠʢʠ ʙʫʣʠ ʟʘ 

ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ (4,0 ʪ/ʛʘ, ʣʦʢʘʣʴʥʦ) ʜʝ ʫʤʦʚʥʦ-ʯʠʩʪʠʡ ʧʨʠʙʫʪʦʢ 

ʩʪʘʥʦʚʠʚ 528280 ʛʨʥ. ʟ ʨʽʚʥʝʤ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ 189,9 %. 

ɼʣʷ ʝʬʝʢʪʠʚʥʦʾ ʦʮʽʥʢʠ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ, 

ʪʦʙʪʦ ʩʢʣʘʜʦʚʠʭ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ, ʟʘ ʷʢʦʾ ʧʨʦʭʦʜʠʪʴ ʧʦʚʥʦʮʽʥʥʝ 

ʬʦʨʤʫʚʘʥʥʷ ʬʽʪʦʮʝʥʦʟʫ ʢʘʨʪʦʧʣʽ, ʘ ʩʘʤʝ: ʛʥʦʶ (40 ʪ/ʛʘ), ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʜʦʟʠ 

ʜʦʙʨʠʚ N90P90K120 ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ (0,5 ʪ/ʛʘ) ʜʦʙʨʠʚʘ 

ʙʽʦʛʫʤʫʩ (4,0 ʪ/ʛʘ) ʪʘ ʙʽʦʘʢʪʠʚ (8,0 ʪ/ʛʘ) ʙʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʦʟʨʘʭʫʥʢʠ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʯʠʥʥʠʢʽʚ(ʪʘʙʣ. 5.2, 

5.3) 

ʊʘʙʣʠʮʷ 5.2 

ɽʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʘʥʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʢʘʨʪʦʧʣʽ ʉʣʘʫʪʘ 

ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʪʘ ʜʦʟʠ ʚʥʝʩʝʥʠʭ ʜʦʙʨʠʚ, ʟʘ ʮʽʥʘʤʠ 2025 ʨ.**** 
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 %

 

ɹʝʟ ʜʦʙʨʠʚ 

(ʢʦʥʪʨʦʣʴ) 
22,3 267600 214120 9601,8 53480 25,0 

ɻʥʽʡ, 40 ʪ/ʛʘ + 

N90P90K120 
29,8 357600 229120 7688,6 128480 56,1 

N90P90K120 27,9 334800 224120 8033,0 110680 49,4 

ɻʥʽʡ, 40 ʪ/ʛʘ 32,3 387600 224220 6941,8 163380 72,9 

ɻʨʘʥʫʣʴʦʚʘʥʠʡ 

ʢʫʨʷʯʠʡ ʧʦʩʣʽʜ, 

0,5 ʪ/ʛʘ 

30,0 360000 226120 7537,3 133880 59,2 

ɹʽʦʛʫʤʫʩ, 4,0 ʪ/ʛʘ 

(ʣʦʢʘʣʴʥʦ) 
32,5 390000 228120 7019,1 161880 71,0 

ɹʽʦʘʢʪʠʚ, 8,0 ʪ/ʛʘ 

(ʣʦʢʘʣʴʥʦ) 
24,1 289200 230120 9548,5 59080 25,7 

ʇʨʠʤʽʪʢʘ. * - ʚʘʨʪʽʩʪʴ ʩʫʭʦʛʦ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ ʩʪʘʥʦʚʠʪʴ 24000 ʛʨʥ/ʪ; ** - ʚʘʨʪʽʩʪʴ ʜʦʙʨʠʚʘ 

ʙʽʦʛʫʤʫʩ ï 4000 ʛʨʥ/ʪ; *** - ʚʘʨʪʽʩʪʴ ʜʦʙʨʠʚʘ ʙʽʦʘʢʪʠʚ ï 2000 ʛʨʥ/ʪ; **** - ʟʘ ʜʘʥʠʤʠ çʐʫʚʘʨ-ʽʥʬʦè ʚʘʨʪʽʩʪʴ 

ʢʘʨʪʦʧʣʽ ʩʪʘʥʦʚʠʪʴ 12.00 ʛʨʥ/ʢʛ. ʥʘ 29.10.2025 ʨ. 
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ɽʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʥʢʫ ʧʦʜʘʥʦ ʫ ʚʠʛʣʷʜʽ ʜʘʥʠʭ ʱʦʜʦ ʚʠʭʦʜʫ 

ʜʦʜʘʪʢʦʚʦ ʦʪʨʠʤʘʥʦʾ ʧʨʦʜʫʢʮʽʾ ʚ ʚʘʨʪʽʩʥʦʤʫ ʚʠʨʘʟʽ ʽ ʚ ʥʘʪʫʨʽ (ʧʦʢʘʟʥʠʢʠ 

ʦʪʨʠʤʘʥʦʾ ʫʨʦʞʘʡʥʦʩʪʽ), ʫʤʦʚʥʦ ʯʠʩʪʠʡ ʧʨʠʙʫʪʢʦʤ ʟ ʛʝʢʪʘʨʘ ʧʣʦʱʽ ʧʽʜ 

ʢʫʣʴʪʫʨʦʶ ʽ ʚ ʨʦʟʨʘʭʫʥʢʫ ʜʦʜʘʪʢʦʚʠʭ ʟʘʪʨʘʪ ʥʘ 1 ʛʨʥ., ʩʦʙʽʚʘʨʪʦʩʪʽ ʢʽʥʮʝʚʦʛʦ 

ʧʨʦʜʫʢʪʫ ʪʘ ʨʽʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʟʘ ʚʠʨʦʙʥʠʮʪʚʘ ʡʦʛʦ ʦʜʠʥʠʮʽ. ʈʦʟʨʘʭʫʥʢʠ 

ʧʨʦʚʝʜʝʥʦ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʮʽʥʦʚʦʾ ʧʦʣʽʪʠʢʠ ʱʦʜʦ ʨʦʟʮʽʥʦʢ ʥʘ ʤʘʪʝʨʽʣʠ, 

ʦʪʨʠʤʘʥʽ ʪʦʚʘʨʥʫ ʡ ʥʝʪʦʚʘʨʥʫ ʧʨʦʜʫʢʮʽʾ ʦʩʪʘʥʥʽʡ ʢʚʘʨʪʘʣ (ʞʦʚʪʝʥʴ-ʛʨʫʜʝʥʴ) 

2025 ʨ.  

ɿʘ ʚʥʝʩʝʥʥʷ ʚ ʩʫʢʫʧʥʦʩʪʽ ʛʥʦʶ ʪʘ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʜʦʟʠ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ ʜʣʷ ʨʘʥʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʉʣʘʫʪʘ  ʚʨʦʞʘʡʥʽʩʪʴ ʩʪʘʥʦʚʠʣʘ 29,8 ʪ/ʛʘ, 

ʫʤʦʚʥʦ ʯʠʩʪʠʡ ʧʨʠʙʫʪʦʢ 128480 ʛʨʥ/ʛʘ, ʘ ʨʽʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʩʢʣʘʚ 56,1 %. 

ʅʘʡʚʠʱʦʶ ʫʨʦʞʘʡʥʽʩʪʴ ʨʘʥʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʢʘʨʪʦʧʣʽ ʉʣʘʫʪʘ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʟʘ 2023-2025 ʨʨ. ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʘ ʥʘ ʚʘʨʽʘʥʪʘʭ ʟ 

ʚʥʝʩʝʥʥʷ ʛʥʦʶ (40 ʪ/ʛʘ) ʪʘ ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ (4,0 ʪ/ʛʘ) ʽ ʩʪʘʥʦʚʠʣʘ ʚʽʜʧʦʚʽʜʥʦ 

32,3 ʪʘ 32,5 ʪ/ʛʘ.  

ʇʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘ ʮʠʭ ʚʘʨʽʘʥʪʽʚ 

ʞʠʚʣʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʫʤʦʚʥʦ ʯʠʩʪʠʡ ʧʨʠʙʫʪʦʢ ʟʘ ʚʥʝʩʝʥʥʷ ʛʥʦʶ ʩʪʘʥʦʚʠʚ 

163380 ʛʨʥ/ʛʘ, ʘ ʟʘ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ 161880 ʛʨʥ/ʛʘ ʟ ʨʽʚʥʝʤ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ  ʚʽʜʧʦʚʽʜʥʦ ʚʘʨʽʘʥʪʫ 72,9 ʪʘ 71,0 %. ɺʥʝʩʝʥʥʷ ʜʦʙʨʠʚʘ 

ʙʽʦʛʫʤʫʩ (4.0 ʪ/ʛʘ) ʜʘʣʦ ʜʝʱʦ ʥʠʞʯʽ ʨʝʟʫʣʴʪʘʪʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʘʥʦʛʦ ʚʘʨʽʘʥʪʫ, 

ʘʜʞʝ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʩʢʣʘʣʘ 7019,1 ʛʨʥ/ʪ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 6941,8 ʛʨʥ/ʪ ʟʘ 

ʚʘʨʽʘʥʪʫ ʚʥʝʩʝʥʥʷ ʛʥʦʶ (40 ʪ/ʛʘ). 

ʅʘʡʥʠʞʯʠʤ ʨʽʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʙʫʚ ʟʘ ʚʘʨʽʘʥʪʫ ʟ ʚʥʝʩʝʥʥʷʤ ʜʦʙʨʠʚ 

ʙʽʦʘʢʪʠʚ ʽ ʩʪʘʥʦʚʠʚ 25,7 %, ʧʨʠ ʮʴʦʤʫ ʫʤʦʚʥʦ ʯʠʩʪʠʡ ʧʨʠʙʫʪʦʢ ʩʢʣʘʚ 59080 

ʛʨʥ/ʛʘ, ʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʦʜʥʽʻʶ ʟ ʥʘʡʚʠʱʠʭ ï 9548,5 ʛʨʥ/ʪ. ɯʥʰʽ 

ʚʘʨʽʘʥʪʠ ʫʜʦʙʨʝʥʥʷ ʪʘʢʦʞ ʙʫʣʠ ʝʬʝʢʪʠʚʥʠʤʠ ʟʘ ʝʢʦʥʦʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: 

ʚʥʝʩʝʥʥʷ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ ï 59,2 %, ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ï 

49,4 % ʟ ʫʤʦʚʥʦ ʯʠʩʪʠʤ ʧʨʠʙʫʪʢʦʤ ʚʽʜʧʦʚʽʜʥʦ ʚʘʨʽʘʥʪʫ ʥʘ ʨʽʚʥʽ 133880 ʪʘ 

110680 ʛʨʥ/ʛʘ. 
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ʊʘʙʣʠʮʷ 5.3 

ɽʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʘʥʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʢʘʨʪʦʧʣʽ ʃʝʛʝʥʜʘ 

ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʪʘ ʜʦʟʠ ʚʥʝʩʝʥʠʭ ʜʦʙʨʠʚ, ʟʘ ʮʽʥʘʤʠ 2025 ʨ.**** 
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 %
 

ɹʝʟ ʜʦʙʨʠʚ 

(ʢʦʥʪʨʦʣʴ) 
20,5 246000 214120 10444,9 31880 14,9 

ɻʥʽʡ, 40 ʪ/ʛʘ + 

N90P90K120 
30,3 363600 229120 7561,7 134480 58,7 

N90P90K120 24,2 290400 224120 9261,2 66280 29,6 

ɻʥʽʡ, 40 ʪ/ʛʘ 28,5 342000 224220 7867,4 117780 52,5 

ɻʨʘʥʫʣʴʦʚʘʥʠʡ 

ʢʫʨʷʯʠʡ ʧʦʩʣʽʜ, 

0,5 ʪ/ʛʘ 

28,8 345600 226120 7851,4 119480 52,8 

ɹʽʦʛʫʤʫʩ, 4,0 ʪ/ʛʘ 

(ʣʦʢʘʣʴʥʦ) 
31,6 379200 228120 7219,0 151080 66,2 

ɹʽʦʘʢʪʠʚ, 8,0 ʪ/ʛʘ 

(ʣʦʢʘʣʴʥʦ) 
25,4 304800 230120 9059,8 74680 32,5 

ʇʨʠʤʽʪʢʘ. * - ʚʘʨʪʽʩʪʴ ʩʫʭʦʛʦ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ ʩʪʘʥʦʚʠʪʴ 24000 ʛʨʥ/ʪ;  ** - ʚʘʨʪʽʩʪʴ ʜʦʙʨʠʚʘ 

ʙʽʦʛʫʤʫʩ ï 4000 ʛʨʥ/ʪ; *** - ʚʘʨʪʽʩʪʴ ʜʦʙʨʠʚʘ ʙʽʦʘʢʪʠʚ ï 2000 ʛʨʥ/ʪ; **** - ʟʘ ʜʘʥʠʤʠ çʐʫʚʘʨ-ʽʥʬʦè ʚʘʨʪʽʩʪʴ 

ʢʘʨʪʦʧʣʽ ʩʪʘʥʦʚʠʪʴ 12.00 ʛʨʥ/ʢʛ. ʥʘ 29.09.2025 ʨ. 

 

ʈʦʟʨʘʭʫʥʢʠ ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʦʥʦʤʽʯʥʦʾ ʩʢʣʘʜʦʚʦʾ 

ʚʠʨʦʱʫʚʘʥʥʷ ʩʝʨʝʜʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʃʝʛʝʥʜʘ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘ ʚʘʨʽʘʥʪʽ ʟ 

ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ (4,0 ʪ/ʛʘ) ʫʨʦʞʘʡʥʽʩʪʴ ʙʫʣʘ ʥʘʡʚʠʱʦʶ ʽ ʩʪʘʥʦʚʠʣʘ 

31,6 ʪ/ʛʘ. ɺʽʜʧʦʚʽʜʥʦ ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘ ʮʴʦʛʦ ʚʘʨʽʘʥʪʫ ʞʠʚʣʝʥʥʷ: 

ʚʘʣʦʚʘ ʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ï 379200 ʛʨʥ, ʫʤʦʚʥʦ ʯʠʩʪʠʡ ʧʨʠʙʫʪʦʢ ʩʢʣʘʚ ï 

151080 ʛʨʥ/ʛʘ, ʘ ʨʽʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ 66,2 %. 

ʅʘʡʥʠʞʯʠʤʠ ʧʦʢʘʟʥʠʢʠ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʱʦʜʦ ʚʠʨʦʱʫʚʘʥʥʷ 

ʩʝʨʝʜʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʢʘʨʪʦʧʣʽ ʃʝʛʝʥʜʘ ʙʫʣʠ ʥʘ ʚʘʨʽʘʥʪʘʭ ʟ ʚʥʝʩʝʥʥʷʤ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʜʦʟʠ ʜʦʙʨʠʚ N90P90K120  ʪʘ ʜʦʙʨʠʚʘ ʙʽʦʘʢʪʠʚ (8,0 ʪ/ʛʘ), ʜʝ 

ʫʤʦʚʥʦ ʯʠʩʪʠʡ ʧʨʠʙʫʪʦʢ ʚʽʜʧʦʚʽʜʥʦ ʩʢʣʘʚ 66280 ʪʘ 74680 ʛʨʥ/ʛʘ, ʘ ʨʽʚʝʥʴ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ 29, 6 ʪʘ 32,5 %. 
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ɼʣʷ ʪʦʛʦ ʱʦʙ ʚʠʨʦʙʥʠʯʥʠʢʠ ʤʘʣʠ ʟʤʦʛʫ ʧʽʜʚʠʱʠʪʠ ʪʘ  ʝʬʝʢʪʠʚʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʫ ʪʝʭʥʽʢʫ, ʥʘʷʚʥʽ ʚ ʦʙʽʛʫ ʤʘʪʝʨʽʘʣʴʥʽ 

ʨʝʩʫʨʩʠ ʽ ʜʦʙʨʠʚʘ ʟʘʜʣʷ ʟʤʝʥʰʝʥʥʷ ʩʚʦʾʭ ʚʠʪʨʘʪ ʟʘ ʚʠʨʦʙʥʠʮʪʚʦ ʢʽʥʮʝʚʦʛʦ 

ʧʨʦʜʫʢʪʫ ʻ ʥʝʦʙʭʽʜʥʠʤ ʧʨʦʚʝʜʝʥʥʷ ʦʙʣʽʢʫ ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ, ʷʢʫ ʚʠʪʨʘʯʝʥʦ ʟʘ ʾʾ 

ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʥʘʛʨʦʤʘʜʞʝʥʦ ʚ ʥʽʡ. ʇʨʦʚʝʜʝʥʥʷ ʪʘʢʦʛʦ ʙʽʦʝʥʝʨʛʝʪʠʯʥʦʛʦ 

ʟʘʭʦʜʫ ʥʘʜʘʻ ʦʙôʻʢʪʠʚʥʦʾ ʦʮʽʥʢʠ ʽ ʘʥʘʣʽʟʫ ʢʦʞʥʦʛʦ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʯʠʥʥʠʢʽʚ 

ʽ ʩʧʨʷʤʦʚʫʻʪʴʩʷ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʠʭ 

ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʴ. ʅʘʡʙʽʣʴʰ ʟʥʘʯʥʠʤʠ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ ʟʘʪʨʘʪʠ 

ʚʠʥʠʢʘʶʪʴ ʚ ʧʣʘʥʽ ʧʨʠʜʙʘʥʥʷ ʥʘʩʽʥʥʷ (ʚʠʩʦʢʦ ʨʝʧʨʦʜʫʢʮʽʡʥʠʡ ʩʘʜʠʚʥʠʡ 

ʤʘʪʝʨʽʘʣ), ʦʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʞʠʚʣʝʥʥʷ (ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʽ ʪ. ʽ.), ʧʘʣʠʚʥʦ-

ʤʘʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʩʢʣʘʜʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ: ʧʨʦʮʝʩʠ 

ʩʘʜʽʥʥʷ, ʦʙʨʦʙʽʪʢ̔ ʚ ˇʨʫʥʪʫ ʪʘ ʟʙʠʨʘʥʥʷ ʚʠʨʦʱʝʥʦʛʦ ʚʨʦʞʘʶ (ʪʘʙʣ. 5.4). 

 

ʊʘʙʣʠʮʷ 5.4 

ɽʥʝʨʛʝʪʠʯʥʘ ʩʪʨʫʢʪʫʨʘ ʟʘʪʨʘʪ ʫ ʨʦʟʨʘʭʫʥʢʫ ʥʘ 1 ʛʘ ʥʘʩʘʜʞʝʥʴ ʢʘʨʪʦʧʣʽ 

ʟʘ ʨʝʢʦʤʝʥʜʦʚʘʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʚʠʨʦʱʫʚʘʥʥʷ* 

ʇʦʢʘʟʥʠʢ 
ɽʥʝʨʛʦʻʤʥʽʩʪʴ ʫ 

ʤɼʞ ʤʂʘʣ % 

ʄʝʭʘʥʽʟʤʠ, ʢʛ 13046,8 3116,18 17,30 

ʇʘʣʠʚʦ, ʢʛ, 7767,8 1855,30 10,30 

ʫ ʪʦʤʫ ʯʠʩʣʽ: ʜʠʟʝʣʴʥʝ 5354,5 1278,89 7,10 

                        ʙʝʥʟʠʥ 2413,3 576,40 3,20 

ɽʣʝʢʪʨʦʝʥʝʨʛʽʷ, ʢɺʪ/ʛʦʜ 603,3 144,10 0,80 

ɼʦʙʨʠʚʘ ʤʽʥʝʨʘʣʴʥʽ, ʢʛ 8295,7 1981,39 8,00 

ɯʥʰʽ ʜʦʙʨʠʚʘ (ʛʥʽʡ, ʩʫʭʠʡ ʛʨʘʥʫʣʴʦʚʘʥʠʡ 

ʢʫʨʷʯʠʡ ʧʦʩʣʽʜ, ʙʽʦʛʫʤʫʩ, ʙʽʦʘʢʪʠʚ) 
527,9 126,09 3,70 

ʇʝʩʪʠʮʠʜʠ, ʢʛ 12971,4 3098,17 17,20 

ʅʘʩʽʥʥʷ, ʢʛ 25565,7 6106,27 33,90 

ʇʨʘʮʷ, ʣʶʜ./ʛʦʜ 6636,5 1585,11 8,80 

ɺʩʴʦʛʦ 75415,1 18012,60 100,00 
ʇʨʠʤʽʪʢʘ. ɿʘʛʘʣʴʥʘ ʝʥʝʨʛʦʻʤʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʢʘʨʪʦʧʣʽ ʤʦʞʝ ʢʦʣʠʚʘʪʠʩʷ ʚ ʚʽʜʥʦʩʥʦ ʟʤʽʥʠ ʨʠʥʢʦʚʦʾ ʮʽʥʠ 

ʥʘ ʦʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ 

 

ʅʘʡʚʠʱʠʡ ʧʦʢʘʟʥʠʢ ʝʥʝʨʛʝʪʠʯʥʦʾ ʦʮʽʥʢʠ ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ 

ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʥʘ ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷʤ ʛʥʦʶ (40 ʪ/ʛʘ), ʷʢ ʟʘ ʨʘʥʥʴʦʩʪʠʛʣʠʤ  
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ʩʦʨʪʦʤ ʉʣʘʫʪʘ, ʪʘʢ ʽ ʟʘ ʩʝʨʝʜʥʴʦʩʪʠʛʣʠʤ ʩʦʨʪʦʤ ʃʝʛʝʥʜʘ. ɽʥʝʨʛʦʚʠʪʨʘʪʠ ʥʘ 

ʛʝʢʪʘʨ ʧʦʩʽʚʫ ʚʽʜʧʦʚʽʜʥʦ ʩʦʨʪʫ ʩʢʣʘʜʘʣʠ 78780 ʪʘ 102756 ʄɼʞ, 

ʝʥʝʨʛʦʻʤʥʽʩʪʴ ʫʨʦʞʘʶ 131,5 ʪʘ 180,8 ɻɼʞ/ʛʘ, ʘ ʢʦʝʬʽʮʽʻʥʪ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ 1,67 ʪʘ 1,76. 

ʅʘ ʫʩʽʭ ʽʥʰʠʭ ʚʘʨʽʘʥʪʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʘ ʦʮʽʥʢʘ ʚʠʨʦʱʫʚʘʥʥʷ 

ʢʘʨʪʦʧʣʽ ʩʢʣʘʜʘʣʘ ʜʣʷ ʚʘʨʽʘʥʪʫ ʢʦʥʪʨʦʣʶ (ʙʝʟ ʜʦʙʨʠʚ): ʟʘ ʩʦʨʪʦʤ ʉʣʘʫʪʘ 

ʝʥʝʨʛʦʚʠʪʨʘʪʠ ʥʘ 1 ʛʘ ʩʪʘʥʦʚʠʣʠ 69,1 ɻɼʞ, ʝʥʝʨʛʦʻʤʥʽʩʪʴ 92,0 ɻɼʞ/ʛʘ, ʘ 

ʢʦʝʬʽʮʽʻʥʪ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 1,33; ʟʘ ʩʦʨʪʦʤ ʢʘʨʪʦʧʣʽ ʃʝʛʝʥʜʘ ʮʽ 

ʧʦʢʘʟʥʠʢʠ ʙʫʣʠ ʪʘʢʠʤʠ ï 99,1 ɻɼʞ, 152,7 ɻɼʞ/ʛʘ ʪʘ ʂʝʝ = 1,54 (ʪʘʙʣ. 5.5, 

5.6). 

ʊʘʙʣʠʮʷ 5.5 

ɽʥʝʨʛʝʪʠʯʥʘ ʦʮʽʥʢʘ ʚʠʨʦʱʫʚʘʥʥʷ ʩʦʨʪʫ ʢʘʨʪʦʧʣʽ ʉʣʘʫʪʘ ʟʘʣʝʞʥʦ ʚʽʜ 

ʚʠʜʫ ʪʘ ʜʦʟʠ ʚʥʝʩʝʥʠʭ ʜʦʙʨʠʚ 

ɺʘʨʽʘʥʪ ʜʦʩʣʽʜʫ 
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ɹʝʟ ʜʦʙʨʠʚ (ʢʦʥʪʨʦʣʴ) 92000 69173 22827 1,33 

ɻʥʽʡ, 40 ʪ/ʛʘ + N90P90K120 127680 84000 43680 1,52 

N90P90K120 129200 82821 46379 1,56 

ɻʥʽʡ, 40 ʪ/ʛʘ 131564 78780 52783 1,67 

ɻʨʘʥʫʣʴʦʚʘʥʠʡ ʢʫʨʷʯʠʡ ʧʦʩʣʽʜ, 

0,5 ʪ/ʛʘ 
69204 54066 15138 1,38 

ɹʽʦʛʫʤʫʩ, 4,0 ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ) 74698 57640 17238 1,30 

ɹʽʦʘʢʪʠʚ, 8,0 ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ) 79460 50291 29129 1,32 

 

ʅʘ ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷʤ ʛʥʦʶ ʪʘ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʜʦʟʠ ʜʦʙʨʠʚ N90P90K120 

ʝʥʝʨʛʦʚʠʪʨʘʪʠ ʥʘ 1 ʛʘ ʧʦʩʽʚʫ ʩʪʘʥʦʚʠʣʘ 84,0 ʪʘ 96,8 ɻɼʞ ʚʽʜʧʦʚʽʜʥʦ ʟʘ 

ʨʘʥʥʽʤ ʩʦʨʪʦʤ ʉʣʘʫʪʘ ʽ ʟʘ ʩʝʨʝʜʥʴʦʩʪʠʛʣʠʤ ʩʦʨʪʦʤ ʃʝʛʝʥʜʘ. ɽʥʝʨʛʦʻʤʥʽʩʪʴ 

ʫʨʦʞʘʶ ʫ ʩʦʨʪʫ ʉʣʘʫʪʘ ʩʢʣʘʜʘʻ 127,7 ɻɼʞ, ʘ ʟʘ ʩʦʨʪʦʤ ʃʝʛʝʥʜʘ - 156,9 ɻɼʞ. 

ʂʦʝʬʽʮʽʻʥʪ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘ ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷʤ ʛʥʦʶ (40 ʪ/ʛʘ) 
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ʪʘ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʜʦʟʠ ʜʦʙʨʠʚ N90P90K120 ʫ ʩʦʨʪʫ ʉʣʘʫʪʘ ʩʢʣʘʜʘʚ 1,52, ʫ 

ʩʦʨʪʫ ʃʝʛʝʥʜʘ 1,62.  

ʊʘʙʣʠʮʷ 5.6 

ɽʥʝʨʛʝʪʠʯʥʘ ʦʮʽʥʢʘ ʚʠʨʦʱʫʚʘʥʥʷ ʩʦʨʪʫ ʢʘʨʪʦʧʣʽ ʃʝʛʝʥʜʘ ʟʘʣʝʞʥʦ ʚʽʜ 

ʚʠʜʫ ʪʘ ʜʦʟʠ ʚʥʝʩʝʥʠʭ ʜʦʙʨʠʚ 

ɺʘʨʽʘʥʪ ʜʦʩʣʽʜʫ 
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ɹʝʟ ʜʦʙʨʠʚ (ʢʦʥʪʨʦʣʴ) 152755 99192 53563 1,54 

ɻʥʽʡ, 40 ʪ/ʛʘ + N90P90K120 156892 96847 60045 1,62 

N90P90K120 160339 96011 64328 1,67 

ɻʥʽʡ, 40 ʪ/ʛʘ 180851 102756 78095 1,76 

ɻʨʘʥʫʣʴʦʚʘʥʠʡ ʢʫʨʷʯʠʡ 

ʧʦʩʣʽʜ, 0,5 ʪ/ʛʘ 
162720 113000 49720 1,44 

ɹʽʦʛʫʤʫʩ, 4,0 ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ) 168960 118940 57066 1,51 

ɹʽʦʘʢʪʠʚ, 8,0 ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ) 174484 100878 73626 1,73 

 

ʅʘ ʫʩʽʭ ʽʥʰʠʭ ʚʘʨʽʘʥʪʘʭ ʟ ʚʥʝʩʝʥʥʷʤ ʜʦʙʨʠʚ ʝʥʝʨʛʦʚʠʪʨʘʪʠ ʥʘ 1 ʛʘ 

ʧʦʩʽʚʫ ʢʦʣʠʚʘʣʠʩʴ ʚʽʜ 50,2 ʜʦ 82,6 ɻɼʞ ʫ ʩʦʨʪʫ ʉʣʘʫʪʘ ʪʘ ʚʽʜ 96,0 ʜʦ 118,9 

ɻɼʞ ʫ ʩʦʨʪʫ ʃʝʛʝʥʜʘ. 

ʂʦʣʠʚʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘ ʩʦʨʪʦʤ ʉʣʘʫʪʘ ʚ 

ʤʝʞʘʭ 1,28 ï 1,58, ʘ ʟʘ ʩʦʨʪʦʤ ʃʝʛʝʥʜʘ 1,44 ï 1,73 % . 

ʇʨʦʚʝʜʝʥʠʡ ʥʘʤʠ ʘʥʘʣʽʟ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʚʽʜʯʠʪʴ, ʱʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʘʢʪʠʯʥʦ ʫʩʽʭ ʚʠʜʽʚ ʜʦʙʨʠʚ ʚʧʨʦʜʦʚʞ ʚʝʛʝʪʘʮʽʾ, ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʟʨʦʩʪʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʦʨʪʦʚʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ. 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 5. 

1. ʅʘʡʚʠʱʦʶ ʫʨʦʞʘʡʥʽʩʪʴ ʨʘʥʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʢʘʨʪʦʧʣʽ ʉʣʘʫʪʘ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʟʘ 2023-2025 ʨʨ. ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʘ ʥʘ ʚʘʨʽʘʥʪʘʭ ʟ 

ʚʥʝʩʝʥʥʷ ʛʥʦʶ (40 ʪ/ʛʘ) ʪʘ ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ (4,0 ʪ/ʛʘ) ʽ ʩʪʘʥʦʚʠʣʘ ʚʽʜʧʦʚʽʜʥʦ 
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32,3 ʪʘ 32,5 ʪ/ʛʘ. ʇʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘ ʮʠʭ 

ʚʘʨʽʘʥʪʽʚ ʞʠʚʣʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʫʤʦʚʥʦ ʯʠʩʪʠʡ ʧʨʠʙʫʪʦʢ ʟʘ ʚʥʝʩʝʥʥʷ ʛʥʦʶ 

ʩʪʘʥʦʚʠʚ 313400 ʛʨʥ/ʛʘ, ʘ ʟʘ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚʘ 311900 ʛʨʥ/ʛʘ ʟ ʨʽʚʥʝʤ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦ ʚʘʨʽʘʥʪʫ 422 ʪʘ 399 %. ɺʥʝʩʝʥʥʷ ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ 

(4.0 ʪ/ʛʘ) ʜʘʣʦ ʜʝʱʦ ʥʠʞʯʽ ʨʝʟʫʣʴʪʘʪʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʘʥʦʛʦ ʚʘʨʽʘʥʪʫ, ʘʜʞʝ 

ʩʦʙʽʚʘʨʪʽʩʪʴ  ʧʨʦʜʫʢʮʽʾ ʩʢʣʘʣʘ 2403 ʛʨʥ/ʪ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 2297 ʛʨʥ/ʪ ʟʘ ʚʘʨʽʘʥʪʫ 

ʚʥʝʩʝʥʥʷ ʛʥʦʶ (40 ʪ/ʛʘ). 

2. ʅʘʡʚʠʱʠʡ ʧʦʢʘʟʥʠʢ ʝʥʝʨʛʝʪʠʯʥʦʾ ʦʮʽʥʢʠ ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ 

ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʥʘ ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷʤ ʛʥʦʶ (40 ʪ/ʛʘ), ʷʢ ʟʘ ʨʘʥʥʴʦʩʪʠʛʣʠʤ  

ʩʦʨʪʦʤ ʉʣʘʫʪʘ, ʪʘʢ ʽ ʟʘ ʩʝʨʝʜʥʴʦʩʪʠʛʣʠʤ ʩʦʨʪʦʤ ʃʝʛʝʥʜʘ. ɽʥʝʨʛʦʚʠʪʨʘʪʠ ʥʘ 

ʛʝʢʪʘʨ ʧʦʩʽʚʫ ʚʽʜʧʦʚʽʜʥʦ ʩʦʨʪʫ ʩʢʣʘʜʘʣʠ 78780 ʪʘ 102756 ʄɼʞ, 

ʝʥʝʨʛʦʻʤʥʽʩʪʴ ʫʨʦʞʘʶ 131,5 ʪʘ 180,8 ɻɼʞ/ʛʘ, ʘ ʢʦʝʬʽʮʽʻʥʪ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ 1,67 ʪʘ 1,76. 

 

ʄʘʪʝʨʽʘʣʠ ʜʦʩʣʽʜʞʝʥʴ ʚʠʩʚʽʪʣʝʥʦ ʫ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ: 

1. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʘʨʪʦʧʣʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʧʣʠʚʫ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʯʠʥʥʠʢʽʚ: ʄʦʥʦʛʨʘʬʽʷ. ʈ. ɯʣʴʯʫʢ, ʅ. ɸʥʜʨʝʡʯʫʢ, ʖ. ɯʣʴʯʫʢ, ɹ. ɹʦʡʢʦ, ʄ. 

ʉʘʙʘʪ, ʅ. ʇʠʣʠʧʽʚ, ɺ. ʂʦʨʦʣʴ, ɸ. ɼʘʨʤʘʥʩʴʢʠʡ. ʆʙʨʦʰʠʥʝ: ɺʠʜʘʚʥʠʮʪʚʦ 

ɯʥʩʪʠʪʫʪʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ, 2024. 136 ʩ. ISBN 

978-617-95314-5-3.  

2. ʌʦʨʤʫʚʘʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʢʘʨʪʦʧʣʽ ʚ ʫʤʦʚʘʭ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ. 

ʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ. ʈ. ɯʣʴʯʫʢ, ʅ. ʇʠʣʠʧʽʚ, ʖ. ɯʣʴʯʫʢ, 

ʅ. ɸʥʜʨʝʡʯʫʢ, ɹ. ɹʦʡʢʦ, ʄ. ʉʘʙʘʪ, ɺ. ʂʦʨʦʣʴ, ɸ. ɼʘʨʤʘʥʩʴʢʠʡ. ʆʙʨʦʰʠʥʝ: 

ɺʠʜʘʚʥʠʮʪʚʦ ɯʥʩʪʠʪʫʪʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ, 2025. 

36 ʩ.  
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ɺʀʉʅʆɺʂʀ 

 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʚʠʩʚʽʪʣʝʥʦ ʧʠʪʘʥʥʷ ʱʦʜʦ ʪʝʦʨʝʪʠʯʥʦʛʦ ʡ 

ʧʨʘʢʪʠʯʥʦʛʦ ʨʽʰʝʥʴ ʩʪʦʩʦʚʥʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʬʦʨʤʫʚʘʥʥʷ 

ʙʽʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʬʽʪʦʮʝʥʦʟʫ ʩʦʨʪʽʚ ʢʘʨʪʦʧʣʽ ʚʽʪʯʠʟʥʷʥʦʾ ʩʝʣʝʢʮʽʾ 

ʨʽʟʥʠʭ ʛʨʫʧ ʩʪʠʛʣʦʩʪʽ, ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ ʾʭ ʚʨʦʞʘʡʥʦʩʪʽ ʽ ʷʢʦʩʪʽ 

ʢʘʨʪʦʧʣʽ, ʝʢʦʥʦʤʽʯʥʦʾ ʪʘ ʙʽʦʝʥʝʨʛʝʪʠʯʥʦʾ ʦʮʽʥʢʠ ʟʘʣʝʞʥʦ ʚʽʜ ʩʢʣʘʜʦʚʠʭ 

ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʚ ʫʤʦʚʘʭ ɿʘʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ. 

1. ɸʥʘʣʽʟʦʤ ʨʝʟʫʣʴʪʘʪʽʚ, ʱʦ ʦʪʨʠʤʘʥʦ ʚ ʭʦʜʽ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʧʣʠʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʙʨʠʚ ʨʽʟʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʧʦʭʦʜʞʝʥʥʷ 

ʥʘ ʧʨʦʮʝʩʠ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʟʘʣʝʞʘʣʠ ʚʽʜ 

ʩʦʨʪʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʘ ʩʘʤʝ ʚʽʜ ʾʭ ʛʨʫʧʠ ʩʪʠʛʣʦʩʪʽ ʪʘ ʧʝʚʥʦʶ ʤʽʨʦʶ ʚʽʜ 

ʧʦʛʦʜʥʦ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʫ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʦʙʨʠʚ ʨʽʟʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʧʦʭʦʜʞʝʥʥʷ ʩʧʨʠʷʣʦ ʧʨʦʣʦʥʛʘʮʽʾ 

ʧʨʦʭʦʜʞʝʥʥʷ ʤʽʞʬʘʟʥʠʭ ʧʝʨʽʦʜʽʚ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ ʪʘ 

ʪʨʠʚʘʣʦʩʪʽ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʚʽʜ 1 ʜʦ 7 ʜʽʙ. 

ʇʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʱʦʜʦ ʝʪʘʧʽʚ ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʧʝʨʽʦʜʽʚ ʤʽʞʬʘʟʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʧʦʢʘʟʘʚ, ʱʦ ʫ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ɿʘʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ 

ʜʣʷ ʨʘʥʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʉʣʘʫʪʘ ʪʘ ʩʝʨʝʜʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʃʝʛʝʥʜʘ ʮʽ 

ʧʝʨʽʦʜʠ ʚʝʛʝʪʘʮʽʾ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʚʦʾʤ ʛʨʫʧʘʤ ʩʪʠʛʣʦʩʪʽ.  

2. ʅʘ ʛʫʩʪʦʪʫ ʪʘ ʚʠʩʦʪʫ ʩʪʝʙʣʦʩʪʦʶ ʤʘʣʠ ʚʧʣʠʚ ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʯʠʥʥʠʢʠ, ʷʢ ʚʥʝʩʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʠʭ ʜʦʟ ʜʦʙʨʠʚ. ʃʠʩʪʢʦʚʘ ʧʦʚʝʨʭʥʷ ʨʦʩʣʠʥ, 

ʷʢʘ ʟʘʙʝʟʧʝʯʠʣʘ ʤʘʢʩʠʤʘʣʴʥʫ ʨʦʙʦʪʫ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʥʘ 60-ʡ ʜʝʥʴ 

ʙʫʣʘ ʥʘʡʚʠʱʦʶ ʫ ʩʦʨʪʫ ʉʣʘʫʪʘ ʟʘ ʚʥʝʩʝʥʥʷ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ 

ï 53,9 ʪʠʩ.ʤ
2
/ʛʘ, ʘ ʫ ʩʦʨʪʫ ʃʝʛʝʥʜʘ ʚʦʥʘ ʪʘʢʦʞ ʙʫʣʘ ʥʘʡʙʽʣʴʰʦʶ ʥʘ ʮʴʦʤʫ 

ʚʘʨʽʘʥʪʽ ʞʠʚʣʝʥʥʷ ʽ ʩʪʘʥʦʚʠʣʘ ï 43,8 ʪʠʩ.ʤ
2
/ʛʘ, ʘ ʥʘ 70-ʡ ʜʝʥʴ: ʟʘ ʩʦʨʪʦʤ 

ʉʣʘʫʪʘ ʚʦʥʘ ʥʘʡʙʽʣʴʰʦʶ ï 53,9 ʪʠʩ.ʤ
2
/ʛʘ ʙʫʣʘ ʟʘ ʚʘʨʽʘʥʪʫ ʚʥʝʩʝʥʥʷ 

ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ (0,5 ʪ/ʛʘ), ʘ ʟʘ ʩʦʨʪʦʤ ʃʝʛʝʥʜʘ ʚʽʜʧʦʚʽʜʥʦ 

55,5 ʪʠʩ.ʤ
2
/ʛʘ ʟʘ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ (4,0 ʪ/ʛʘ). 
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3. ʅʘʰʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʽʞ ʚʝʣʠʯʠʥʦʶ 

ʚʩʪʘʥʦʚʣʝʥʦʾ ʜʦʟʠ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ ʽ ʚʤʽʩʪʦʤ ʭʣʦʨʦʬʽʣʦʚʠʭ ʟʝʨʝʥ ʫ ʣʠʩʪʢʘʭ 

ʢʘʨʪʦʧʣʽ ʽʩʥʫʻ ʟʚʦʨʦʪʥʽʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ, ʘ ʩʘʤʝ: ʽʟ ʟʤʝʥʰʝʥʥʷʤ 

ʞʠʚʣʝʥʥʷ ʚʤʽʩʪ ʭʣʦʨʦʬʽʣʫ ʟʤʝʥʰʫʻʪʴʩʷ, ʘʣʝ ʜʦ ʧʝʚʥʦʾ ʤʝʞʽ. 

4. ɿʘ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʙʫʣʴʙ ʚ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʥʫ 

ʨʦʩʣʠʥʫ (ʢʫʱ), ʱʦ ʩʬʦʨʤʫʚʘʣʠʩʷ ʚʽʜʤʽʯʝʥʦ ʥʘ ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷʤ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʜʦʟʠ ʜʦʙʨʠʚ (ʛʥʽʡ +N90P90K120) ʪʘ ʟʘ ʚʥʝʩʝʥʥʷ ʛʥʦʶ (40 ʪ/ʛʘ) 

ʪʘ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ (0,5 ʪ/ʛʘ) ʽ ʫ ʩʦʨʪʫ ʉʣʘʫʪʘ ʩʪʘʥʦʚʠʣʦ 

16,3, 15,3 ʪʘ 12,3 ʰʪ. ʙʫʣʴʙ ʚʽʜʧʦʚʽʜʥʦ ʚʘʨʽʘʥʪʫ ʫʜʦʙʨʝʥʥʷ. ʉʪʦʩʦʚʥʦ ʩʦʨʪʫ 

ʃʝʛʝʥʜʘ ʥʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʚ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʠʥ ʢʫʱ ʦʪʨʠʤʘʥʦ ʟʘ 

ʚʥʝʩʝʥʥʷ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ ï 13,7 ʰʪ, ʘ ʪʘʢʦʞ ʟʘ ʚʥʝʩʝʥʥʷ 

ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ ʪʘ ʛʥʦʶ (40 ʪ/ʛʘ), ʘ ʧʦʢʘʟʥʠʢʠ ʩʪʘʥʦʚʠʣʠ 12,6 ʪʘ 11,4 ʰʪ. 

5. ʅʘʡʚʠʱʘ ʚʨʦʞʘʡʥʽʩʪʴ ʚʽʜʤʽʯʝʥʦ ʟʘ ʨʘʥʥʴʦʩʪʠʛʣʠʤ ʩʦʨʪʦʤ ʉʣʘʫʪʘ, ʥʘ 

ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷʤ ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ (4,0 ʪ/ʛʘ), ʜʝ ʚʘʛʘ ʙʫʣʴʙ ʩʢʣʘʣʘ 0,552 

ʢʛ, ʘ ʫʨʦʞʘʡʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʦ 31,6 ʪ/ʛʘ. ʉʪʦʩʦʚʥʦ ʩʝʨʝʜʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ 

ʢʘʨʪʦʧʣʽ ʃʝʛʝʥʜʘ ʥʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʙʫʣʠ ʟʘ ʚʥʝʩʝʥʥʷ ʛʥʦʶ (40 ʪ/ʛʘ) ʪʘ 

ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ (4,0 ʪ/ʛʘ) ʽ ʩʪʘʥʦʚʠʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʘʛʠ ʦʜʥʦʛʦ ʢʫʱʘ ï 

0,575 ʪʘ 0,564 ʢʛ ʽ ʚʨʦʞʘʡʥʦʩʪʽ ï 32,8 ʪʘ 32,5 ʪ/ʛʘ. 

6. ʆʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʚʢʘʟʫʶʪʴ ʥʘ ʛʦʩʧʦʜʘʨʩʴʢʫ ʮʽʥʥʽʩʪʴ ʙʫʣʴʙ 

ʢʘʨʪʦʧʣʽ, ʘ ʩʘʤʝ: ʚʤʽʩʪ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʾʾ ʩʢʣʘʜʦʚʦʾ ï ʢʨʦʭʤʘʣʶ, ʟʘʣʝʞʘʪʴ 

ʚʽʜ ʛʨʫʧʠ ʩʪʠʛʣʦʩʪʽ ʜʦ ʷʢʦʾ ʚʽʜʥʝʩʝʥʦ ʜʘʥʠʡ ʩʦʨʪ, ʚʠʜʫ ʚʥʝʩʝʥʠʭ ʜʦʙʨʠʚ ʽ 

ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʨʦʢʫ. 

ʄʘʢʩʠʤʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʱʦʜʦ ʥʘʢʦʧʠʯʝʥʥʷ ʚʤʽʩʪʫ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʽ 

ʢʨʦʭʤʘʣʶ ʚ ʙʫʣʴʙʘʭ ʩʦʨʪʫ ʉʣʘʫʪʘ ʚʽʜʤʽʯʝʥʦ ʥʘ ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷʤ ʩʫʭʦʛʦ 

ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ (0,5 ʪ/ʛʘ) ʽ ʩʢʣʘʣʠ 26,0 ʪʘ 20,2 %, ʟʘ 

ʩʝʨʝʜʥʴʦʩʪʠʛʣʠʤ ʩʦʨʪʦʤ ʃʝʛʝʥʜʘ ʟ  ʚʥʝʩʝʥʥʷ 40 ʪ/ʛʘ ʛʥʦʶ ï 25,3 ʽ 19,5 %  

7. ʌʦʨʤʘ ʜʦʙʨʠʚ, ʷʢ ʦʩʥʦʚʥʦʛʦ ʝʣʝʤʝʥʪʫ ʞʠʚʣʝʥʥʷ, ʤʘʣʠ ʚʧʣʠʚ ʥʘ 

ʚʤʽʩʪ ʚʽʪʘʤʽʥʫ ʉ ʚ ʙʫʣʴʙʘʭ ʢʘʨʪʦʧʣʽ. ʅʘʡʚʠʱʠʡ ʧʦʢʘʟʥʠʢ ʚʤʽʩʪʫ ʚʽʪʘʤʽʥʫ ʉ 

ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʥʘ ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷʤ ʩʫʭʦʛʦ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʫʨʷʯʦʛʦ 

ʧʦʩʣʽʜʫ (0,5 ʪ/ʛʘ) ʽ ʚʽʜʧʦʚʽʜʥʦ ʦʙʦʭ ʩʦʨʪʽʚ ʩʪʘʥʦʚʠʚ 23,3 ʪʘ 23,1 ʤʛ%.  
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8. ʋ ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷʤ ʛʥʦʶ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʨʝʢʦʤʝʥʜʦʚʘʥʦʶ 

ʜʦʟʦʶ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ (N90ʈ90ʂ120) ʥʘʢʦʧʠʯʝʥʥʷ ʥʽʪʨʘʪʽʚ ʫ ʙʫʣʴʙʘʭ 

ʚʽʜʧʦʚʽʜʥʦ ʟʨʽʩ ʜʦ 90,9 ʪʘ 81,8 ʤʛ/ʢʛ ʩʠʨʦʾ ʤʘʩʠ ʚʽʜʧʦʚʽʜʥʦ ʩʦʨʪʽʚ ʉʣʘʫʪʘ ʪʘ 

ʃʝʛʝʥʜʘ. ʊʦʙʪʦ ʚʽʜʩʣʽʜʢʦʚʫʻʪʴʩʷ ʟʘ ʩʦʨʪʦʤ ʉʣʘʫʪʘ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʥʽʪʨʘʪʽʚ, ʘ ʟʘ 

ʩʦʨʪʦʤ ʢʘʨʪʦʧʣʽ ʃʝʛʝʥʜʘ ï ʚʽʜʧʦʚʽʜʥʦ ʟʤʝʥʰʝʥʥʷ ʥʘ 7,5 ʤʛ/ʢʛ ʩʠʨʦʾ ʤʘʩʠ ʙʫʣʴʙ. 

ɺʤʽʩʪ ʥʽʪʨʘʪʽʚ ʫ ʩʦʨʪʽʚ ʢʘʨʪʦʧʣʽ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʚʩʷ ʟʥʘʭʦʜʠʚʩʷ ʚ ʤʝʞʘʭ ʥʦʨʤ 

ʟʛʽʜʥʦ ʩʝʨʪʠʬʽʢʘʮʽʾ ʧʨʦʜʫʢʮʽʾ ʦʚʦʯʽʚʥʠʮʪʚʘ ʽ ʥʝ ʧʝʨʝʚʠʱʫʚʘʚ ʜʦʧʫʩʪʠʤʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʜʣʷ ʨʘʥʥʴʦʩʪʠʛʣʠʭ ʩʦʨʪʽʚ ʫ ʤʝʞʘʭ 250, ʘ ʩʝʨʝʜʥʴʦʩʪʠʛʣʠʭ ï 

150 ʤʛ/ʢʛ ʩʠʨʦʾ ʤʘʩʠ. 

9. ʇʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʘʨʽʘʥʪʽʚ 

ʞʠʚʣʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʜʣʷ ʩʦʨʪʫ ʢʘʨʪʦʧʣʽ ʉʣʘʫʪʘ ʫʤʦʚʥʦ ʯʠʩʪʠʡ ʧʨʠʙʫʪʦʢ 

ʟʘ ʚʥʝʩʝʥʥʷ ʛʥʦʶ ʩʪʘʥʦʚʠʚ 163380 ʛʨʥ/ʛʘ, ʘ ʟʘ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ 

161880 ʛʨʥ/ʛʘ ʟ ʨʽʚʥʝʤ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ  ʚʽʜʧʦʚʽʜʥʦ ʚʘʨʽʘʥʪʫ 72,9 ʪʘ 71,0 %. 

ɺʥʝʩʝʥʥʷ ʜʦʙʨʠʚʘ ʙʽʦʛʫʤʫʩ (4.0 ʪ/ʛʘ) ʜʘʣʦ ʜʝʱʦ ʥʠʞʯʽ ʨʝʟʫʣʴʪʘʪʠ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʘʥʦʛʦ ʚʘʨʽʘʥʪʫ, ʘʜʞʝ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʩʢʣʘʣʘ 7019,1 

ʛʨʥ/ʪ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 6941,8 ʛʨʥ/ʪ ʟʘ ʚʘʨʽʘʥʪʫ ʚʥʝʩʝʥʥʷ ʛʥʦʶ (40 ʪ/ʛʘ). 

ʇʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʦʥʦʤʽʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ʚʠʨʦʱʫʚʘʥʥʷ 

ʩʝʨʝʜʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʃʝʛʝʥʜʘ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘ ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚʘ 

ʙʽʦʛʫʤʫʩ (4,0 ʪ/ʛʘ) ʫʨʦʞʘʡʥʽʩʪʴ ʙʫʣʘ ʥʘʡʚʠʱʦʶ ʽ ʩʪʘʥʦʚʠʣʘ 31,6 ʪ/ʛʘ. 

ɺʽʜʧʦʚʽʜʥʦ ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘ ʮʴʦʛʦ ʚʘʨʽʘʥʪʫ ʞʠʚʣʝʥʥʷ: ʚʘʣʦʚʘ 

ʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ï 379200 ʛʨʥ, ʫʤʦʚʥʦ ʯʠʩʪʠʡ ʧʨʠʙʫʪʦʢ ʩʢʣʘʚ ï 151080 

ʛʨʥ/ʛʘ, ʘ ʨʽʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ 66,2 %. 

10. ʅʘʡʚʠʱʠʡ ʧʦʢʘʟʥʠʢ ʝʥʝʨʛʝʪʠʯʥʦʾ ʦʮʽʥʢʠ ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ 

ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʥʘ ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷʤ ʛʥʦʶ (40 ʪ/ʛʘ), ʷʢ ʟʘ ʨʘʥʥʴʦʩʪʠʛʣʠʤ  

ʩʦʨʪʦʤ ʉʣʘʫʪʘ, ʪʘʢ ʽ ʟʘ ʩʝʨʝʜʥʴʦʩʪʠʛʣʠʤ ʩʦʨʪʦʤ ʃʝʛʝʥʜʘ. ɽʥʝʨʛʦʚʠʪʨʘʪʠ ʥʘ 

ʛʝʢʪʘʨ ʧʦʩʽʚʫ ʚʽʜʧʦʚʽʜʥʦ ʩʦʨʪʫ ʩʢʣʘʜʘʣʠ 78780 ʪʘ 102756 ʄɼʞ, 

ʝʥʝʨʛʦʻʤʥʽʩʪʴ ʫʨʦʞʘʶ 131,5 ʪʘ 180,8 ɻɼʞ/ʛʘ, ʘ ʝʥʝʨʛʝʪʠʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟ 

ʢʦʝʬʽʮʽʻʥʪʘʤʠ 1,67 ʪʘ 1,76. 
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ʈɽʂʆʄɽʅɼɸʎɯɰ ɺʀʈʆɹʅʀʎʊɺʋ 

 

ɺ ʫʤʦʚʘʭ ɿʘʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ ʥʘ ʩʽʨʦʤʫ ʣʽʩʦʚʦʤʫ ʧʦʚʝʨʭʥʝʚʦ 

ʦʛʣʝʻʥʦʤʫ ˇʨʫʥʪʽ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʫʨʦʞʘʡʥʦʩʪʽ ʢʘʨʪʦʧʣʽ ʟʘ 

ʚʠʩʦʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʢʦʥʦʤʽʯʥʦʾ ʪʘ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ 

ʨʝʢʦʤʝʥʜʫʻʤʦ ʛʦʩʧʦʜʘʨʩʪʚʘʤ ʟ ʨʽʟʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʧʨʘʚʦʚʠʭ ʬʦʨʤ 

ʚʣʘʩʥʦʩʪʽ ʚʠʨʦʱʫʚʘʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʩʦʨʪʽʚ ʢʘʨʪʦʧʣʽ ʉʣʘʫʪʘ ʪʘ 

ʃʝʛʝʥʜʘ, ʷʢʽ ʚʥʝʩʝʥʦ ʜʦ ɼʝʨʞʘʚʥʦʛʦ ʨʝʻʩʪʨʫ ʩʦʨʪʽʚ ʨʦʩʣʠʥ ʧʨʠʜʘʪʥʠʭ ʜʦ 

ʧʦʰʠʨʝʥʥʷ: 

- ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʦʾ ʧʨʠʙʫʪʢʦʚʦʩʪʽ (586280 ʛʨʥ/ʛʘ ʫʤʦʚʥʦ-ʯʠʩʪʦʛʦ 

ʧʨʠʙʫʪʢʫ) ʪʘ ʨʽʚʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ï 288 % ʧʨʦʚʦʜʠʪʠ ʟʙʠʨʘʥʥʷ 

ʨʘʥʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʉʣʘʫʪʘ ʥʘ 70-ʠʡ ʜʝʥʴ ʚʽʜ ʜʘʪʠ ʩʘʜʽʥʥʷ; 

- ʟʘ ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ, ʷʢ ʦʩʥʦʚʥʠʡ ʝʣʝʤʝʥʪ ʞʠʚʣʝʥʥʷ ʚʥʦʩʠʪʠ ʪʘʢʽ 

ʜʦʙʨʠʚʘ: ʛʥʽʡ (40 ʪ/ʛʘ) ʙʽʦʛʫʤʫʩ (4,0 ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ)) ʪʘ ʩʫʭʠʡ ʛʨʘʥʫʣʴʦʚʘʥʠʡ 

ʢʫʨʷʯʠʡ ʧʦʩʣʽʜ (0,5 ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ)); 

- ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ 31,6-32,8 ʪ/ʛʘ ʚʠʩʘʜʞʫʚʘʪʠ ʢʘʨʪʦʧʣʶ 

ʩʦʨʪʽʚ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʪʘʢʠʭ ʛʨʫʧ ʩʪʠʛʣʦʩʪʽ: ʉʣʘʫʪʘ (ʨʘʥʥʴʦʩʪʠʛʣʠʡ ʩʦʨʪ) 

ʪʘ ʃʝʛʝʥʜʘ (ʩʝʨʝʜʥʴʦʩʪʠʛʣʠʡ ʩʦʨʪ) ʟ ʚʥʝʩʝʥʥʷʤ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʜʦʟʠ ʜʦʙʨʠʚ, 

ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʚʠʩʦʢʫ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ ʥʘ ʨʽʚʥʽ 66,2 ï 

72,9 %. 



145 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʆɰ ʃɯʊɽʈɸʊʋʈʀ 

1. ɹʫʣʠʛʽʥ ʉ. ʖ. ʗʢʽʩʪʴ ʟʝʤʝʣʴ ʷʢ ʦʩʥʦʚʘ ʢʦʥʪʨʦʣʶ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ. ɸʛʨʦʝʢʦʣʦʛʽʯʥʠʡ ʞʫʨʥʘʣ. 2015. ˉ 1. ʉ. 36ï46.  

2. ɯʩʪʦʨʽʷ ʢʘʨʪʦʧʣʽ [ɽʣ. ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

http://www.agro.frankoterminal.com. 

3. Hadi Jaafar, Poolad Karimi, Edoardo Borgomeo. Economic irrigation 

water productivity of wheat and potato: An earth observation perspective on policy 

implications in the Litani Basin, Lebanon. Agricultural Water Management. 2024. 

Vol. 306. ʈ. 109180. ttps://doi.org/10.1016/j.agwat.2024.109180 

4. ɼʫʙʦʚʠʢ ɺ. ɯ. ɺʠʨʦʙʥʠʮʪʚʦ ʢʘʨʪʦʧʣʽ ʫ ʩʚʽʪʽ. ɺʽʩʥʠʢ ʉʅɸʋ. 2010. 

ˉ 4 (19), ʉ. 108ï112. 

5. ʉʚʽʪʦʚʝ ʽ ʨʝʛʽʦʥʘʣʴʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʘʛʨʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ : 

ʄʦʥʦʛʨʘʬʽʷ / ʇ. ʊ. Cʘʙʣʫʢ ʪʘ ʽʥ. ʂʠʾʚ. ʅʅʎ ɯɸɽ. 2008. 210 ʩ. 

6. ɹʦʥʜʘʨʯʫʢ ɸ. ɸ. ʉʪʘʥ ʪʘ ʧʨʽʦʨʠʪʝʪʥʽ ʥʘʧʨʷʤʢʠ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ 

ʢʘʨʪʦʧʣʷʨʩʪʚʘ ʚ ʋʢʨʘʾʥʽ. ʂʘʨʪʦʧʣʷʨʩʪʚʦ. 2008. ˉ 37. ʉ. 7ï12. 

7. ʂʦʥʦʥʫʯʝʥʢʦ ɺ. ʅ. ʂʘʨʪʦʧʣʷʨʩʪʚʦ ʋʢʨʘʾʥʠ: ʉʪʘʥ ʪʘ ʧʨʦʙʣʝʤʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ. ʇʨʦʧʦʟʠʮʽʷ. 2000. ˉ 1. ʉ. 36ï37. 

8. ɸʨʪʶʭ ʊ., ɹʝʟʩʤʝʨʪʥʘ ʆ., ʄʝʣʴʥʠʢ ɼ. ʇʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ 

ʨʦʟʚʠʪʢʫ ʨʠʥʢʫ ʢʘʨʪʦʧʣʽ ʚ ʋʢʨʘʾʥʽ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʟʦʥʘʣʴʥʦʾ ʩʧʝʮʽʘʣʽʟʘʮʽʾ 

ʛʘʣʫʟʽ. ɽʢʦʥʦʤʽʢʘ ʪʘ ʩʫʩʧʽʣʴʩʪʚʦ. 2022. ɺʠʧ. 39. https://doi.org/10.32782/2524-

0072/2022-39-54 

9. ʍʦʜʘʢʽʚʩʴʢʠʡ ɭ. ɯ., ʇʦʣʦʞʝʥʝʮʴ ɺ. ʄ., ʏʫʙ ɼ. ɺ. ɺʠʨʦʙʥʠʮʪʚʦ ʪʘ 

ʩʧʦʞʠʚʘʥʥʷ ʢʘʨʪʦʧʣʽ. ɽʢʦʥʦʤʽʢʘ ɸʇʂ. 2006. ˉ 7. ʉ. 109ï111. 

10. Postharvest storage conditions impact potato tuber microbiome and 

dormancy progression / Munevver Dogramaci et al. Postharvest Biology and 

Technology. 2025. Vol. 230. ʈ. 113766 

https://doi.org/10.1016/j.postharvbio.2025.113766  

11. ʂʫʯʢʦ ɸ. ɸ., ɺʣʘʩʝʥʢʦ ʄ. ʖ., ʄʠʮʴʢʦ ɺ. ʄ. ʌʽʟʽʦʣʦʛʽʷ ʪʘ 

ʙʽʦʭʽʤʽʷ ʢʘʨʪʦʧʣʽ. ʂʠʾʚ. 1998. 335 ʩ. 

https://www.sciencedirect.com/journal/agricultural-water-management
https://www.sciencedirect.com/journal/agricultural-water-management/vol/306/suppl/C
https://doi.org/10.32782/2524-0072/2022-39-54
https://doi.org/10.32782/2524-0072/2022-39-54
https://www.sciencedirect.com/journal/postharvest-biology-and-technology
https://www.sciencedirect.com/journal/postharvest-biology-and-technology
https://www.sciencedirect.com/journal/postharvest-biology-and-technology/vol/230/suppl/C


146 

12. Andean potato cultivars (Solanum tuberosum L.) as a source of 

antioxidant and mineral micronutrients / C. M. Andre et al. Journal of agricultural 

and food chemistry. 2007. V. 55. No. 2. ʈ. 366ï378. 

13. ɹʦʥʜʘʨʯʫʢ ɸ. ɸ., ʂʦʣʪʫʥʦʚ ɺ. ɸ., ʂʨʘʚʯʝʥʢʦ ʆ. ɸ. ʂʘʨʪʦʧʣʷ: 

ʚʠʨʦʱʫʚʘʥʥʷ, ʷʢʽʩʪʴ, ʟʙʝʨʝʞʝʥʥʷ. ʂʠʾʚ. 2009. 232 ʩ. 

14. ʇʝʪʨʝʥʢʦ ʉ. ɼ. ɺʧʣʠʚ ʤʽʥʝʨʘʣʴʥʠʭ ʽ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʜʦʙʨʠʚ ʥʘ 

ʙʽʦʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʽ ʢʦʨʤʦʚʫ ʮʽʥʥʽʩʪʴ ʢʘʨʪʦʧʣʽ ʥʘ ʯʦʨʥʦʟʝʤʘʭ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʃʽʩʦʩʪʝʧʫ. ʂʦʨʤʠ ʽ ʢʦʨʤʦʚʠʨʦʙʥʠʮʪʚʦ. 2006. ɺʠʧ. 57.  ʉ. 220ï227. 

15. ʍʘʨʯʝʥʢʦ ʆ. ɺ. ʈʝʩʫʨʩʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʰʣʷʭʠ ʦʧʪʠʤʽʟʘʮʽʾ ʫʤʦʚ 

ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʫ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ: 

ʄʦʥʦʛʨʘʬʽʷ. ʉʫʤʠ: ɺʊɼ çʋʥʽʚʝʨʩʠʪʝʪʩʴʢʘ ʢʥʠʛʘè. 2005. 343 ʩ. 

16. ʍʠʞʥʷʢ ʄ. ɯ., ʎʴʦʥʴ ʅ. ɯ. ʉʧʠʨʪʦʚʘ ʙʘʨʜʘ ʷʢ ʮʽʥʥʘ ʢʦʨʤʦʚʘ 

ʜʦʙʘʚʢʘ ʡ ʦʨʛʘʥʽʯʥʝ ʜʦʙʨʠʚʦ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. ʈʠʙʦʛʦʩʧʦʜʘʨʩʴʢʘ 

ʥʘʫʢʘ ʋʢʨʘʾʥʠ. 2010. ˉ 2. ʉ. 122ï130. 

17. ɹʦʛʜʘʥʦʚ ʆ. ɯ., ʆʩʠʧʯʫʢ, ɸ. ɸ., ʂʨʘʚʝʮʴ, ʆ. ʌ. ɺʘʞʣʠʚʠʡ ʨʝʟʝʨʚ 

ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʢʘʨʪʦʧʣʽ. ɺʽʩʥʠʢ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʥʘʫʢʠ. 1986. 

ˉ 6. ʉ. 21-23. 

18. ɻʨʝʙʝʥʶʢ ɯ. ɺ., ʇʝʪʨʝʥʢʦʚʘ ɺ. ʇ. ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʨʦʟʢʨʠʪʪʷ 

ʬʘʢʪʦʨʫ ʧʦʧʝʨʝʜʥʠʢʘ ʫ ʧʦʣʴʦʚʽʡ ʩʽʚʦʟʤʽʥʽ. ɺʽʩʥʠʢ ʎʅɿ ɸʇɺ ʍʘʨʢʽʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ. 2010. ɺʠʧ. 8. ʉ. 21ï26. 

19. ʉʝʨʝʜʘ ʃ. ʇ., ʄʽʩʶʣʷ ɸ. ʄ. ɼʦʩʣʽʜʠ ʥʘ ʢʘʨʪʦʧʣʷʥʦʤʫ ʧʦʣʽ. ɿʙ. 

ʥʘʫʢ. ʧʨ. ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʉʝʨʽʷ: ʊʝʭʥʽʯʥʽ 

ʥʘʫʢʠ. 2013. ˉ 12. ʉ. 29ï36. 

20. ɹʦʥʜʫʩ ʈ. ʆ. ʇʨʦʷʚ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʦʟʥʘʢ ʫ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ 

ʟʘʨʫʙʽʞʥʠʭ ʩʦʨʪʽʚ ʢʘʨʪʦʧʣʽ. ʉʝʣʝʢʮʽʷ ʽ ʥʘʩʽʥʥʠʮʪʚʦ. 2001. ˉ 83. ʉ. 35ï39. 

21. ɹʦʥʜʫʩ ʈ. ʆ. ʉʤʘʢʦʚʽ, ʩʪʦʣʦʚʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʷʢʦʩʪʽ ʪʘ ʭʽʤʽʯʥʠʡ 

ʩʢʣʘʜ ʩʦʨʪʽʚ ʢʘʨʪʦʧʣʽ. ɸʜʘʧʪʠʚʥʘ ʩʝʣʝʢʮʽʷ ʨʦʩʣʠʥ: ʪʝʦʨʽʷ ʽ ʧʨʘʢʪʠʢʘ: ʤʘʪʝʨ. 

ʥʘʫʢ. ʢʦʥʬ.: ʪʝʟʠ ʜʦʧʦʚ. ʍʘʨʢʽʚ, 2002. ʉ. 69ï70. 

22. ʂʦʥʦʥʫʯʝʥʢʦ, ɺ. ɺ. ʂʘʨʪʦʧʣʷ / ʨʝʜ. ʄ. ʗ. ʄʦʣʦʮʴʢʠʡ. ɹʽʣʘ 

ʎʝʨʢʚʘ. 2009. ʊ. 1. 536 ʩ. 



147 

23. ʉomparative studies of application both mineral and bio-potassium 

fertilizers on the growth, yield and quality of potato plant / A. A. Ahmed et al. 

Research Journal of Agriculture & Biological Sciences. 2009. V. 5. Is. 6. ʈ. 1061.    

24. Effect of elevated temperature and CO2 on growth of two early-

maturing potato (Solanum tuberosum L.) varieties / Chang Liu et al. Climate Smart 

Agriculture. 2025. V. 2. Is. 1. 2025. ʈ. 1034. 

25. ɹʦʥʜʘʨʯʫʢ ɸ. ɸ. ʂʘʨʪʦʧʣʷ / ʨʝʜ. ʄ. ʗ. ʄʦʣʦʮʴʢʠʡ. ɹʽʣʘ ʎʝʨʢʚʘ: 

ɽʥʮʠʢʣʦʧʝʜʠʯʥʠʡ ʜʦʚʽʜʥʠʢ. 2009. ʊ. 4. 376 ʩ. 

26. ɹʨʦʱʘʢ ɯ. ʉ., ʂʦʚʪʫʥʠʢ ɯ. ʄ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ʽ 

ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʢʘʨʪʦʧʣʽ. ɿʘʭʠʩʪ ʽ ʢʘʨʘʥʪʠʥ ʨʦʩʣʠʥ. 2003. 

ɺʠʧ. 49. ʉ. 313ï316. 

27. ɹʨʦʱʘʢ ɯ. ʉ. ʇʽʜ ʚʧʣʠʚʦʤ ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ. ɿʘʭʠʩʪ ʽ ʢʘʨʘʥʪʠʥ 

ʨʦʩʣʠʥ. 2005. ɺʠʧ. 4. ʉ. 21. 

28. ɹʨʦʱʘʢ ɯ. ʉ. ʈʝʛʫʣʷʪʦʨʠ ʨʦʩʪʫ ï ʚʘʞʣʠʚʠʡ ʨʝʟʝʨʚ ʧʽʜʚʠʱʝʥʥʷ 

ʚʨʦʞʘʡʥʦʩʪʽ ʽ ʷʢʦʩʪʽ ʢʘʨʪʦʧʣʽ. ʂʘʨʪʦʧʣʷʨʩʪʚʦ. 2004. ɺʠʧ. 33. ʉ. 42ï49. 

29. ɹʫʛʘʻʚʘ ɯ. ʇ., ʉʥʽʛʦʚʠʡ ɺ. ʉ. ʂʫʣʴʪʫʨʘ ʢʘʨʪʦʧʣʽ ʥʘ ʇʽʚʜʥʽ 

ʋʢʨʘʾʥʠ. ʍʝʨʩʦʥ, 2002. 176 ʩ. 

30. Kashyap P. S., Panda R. K. Effect of irrigation scheduling on potato 

crop parameters under water stressed conditions. Agricultural Water Management. 

2003. Vol. 59 (1-2). P. 49ï66. 

31. Potato evapotranspiration and yield under different drip irrigation 

regimes / Y. Kang et al. Irrigation Science. 2004. Vol. 23 (3). ʈ. 133ï143. 

32. Enhancing soil hydrothermal conditions and improving potato yields 

through furrowïridge mulching under droughtïprone semiïhumid climatic 

conditions / Fangfang Miao et al. Agricultural Water Management. 2025. Vol. 319. 

ʈ. 109769. https://doi.org/10.1016/j.agwat.2025.109769 

33. ɹʫʜʠʥ ʂ. ɿ. ɻʝʥʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʩʝʣʝʢʮʠʠ ʢʘʨʪʦʬʝʣʷ. ʃʴʚʽʚ. 

ɸʛʨʦʧʨʦʤʠʟʜʘʪ, 1986. 192 ʩ. 

https://www.sciencedirect.com/journal/climate-smart-agriculture
https://www.sciencedirect.com/journal/climate-smart-agriculture
https://www.sciencedirect.com/journal/climate-smart-agriculture/vol/2/issue/1
https://www.sciencedirect.com/journal/agricultural-water-management
https://www.sciencedirect.com/journal/agricultural-water-management/vol/319/suppl/C


148 

34. ˆʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʚʠʨʦʱʫʚʘʥʥʷ, ʘʜʘʧʪʠʚʥʘ ʟʜʘʪʥʽʩʪʴ ʪʘ 

ʧʦʪʝʥʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʦʨʪʽʚ ʩʝʣʝʢʮʽʾ ɯʥʩʪʠʪʫʪʫ ʢʘʨʪʦʧʣʷʨʩʪʚʘ / ʆ. ɺ. 

ɺʠʰʥʝʚʩʴʢʘ ʪʘ ʽʥ. ʂʘʨʪʦʧʣʷʨʩʪʚʦ ʋʢʨʘʾʥʠ. 2012. ˉ 3ï4. ʉ. 8ï15. 

35. Ferreira T., Carr M. Response of potatoes (Solanum tuberosum L.) to 

irrigation and nitrogen in a hot, dry climate: I. Water use. Field Crops Research. 

2002. No. 7. C. 51ï64. 

36. Jurgents G. Entvicklung des Dungemittelverbrauchs in der EG. 

ʂartoffelbau. 1974. No. 25. P. 270ï272. 

37. Manolov I., Neshev N., Chalova V. Tuber Quality Parameters of 

Potato Varieties Depend on Potassium Fertilizer Rate and Source. Agriculture and 

Agricultural Science Procedia. 2016. No. 10. P. 63ï66. 

38. ɸʛʨʦʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʪʘ ʦʮʽʥʢʘ ʷʢʦʩʪʽ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ: ʥʘʚʯ. 

ʧʦʩʽʙʥʠʢ / ʄ. ʉ. ʏʝʨʥʽʣʝʚʩʴʢʠʡ ʪʘ ʽʥ. ɺʠʜ. 2-ʛʝ, ʜʦʧʦʚ. ɾʠʪʦʤʠʨ: ɺʠʜ-ʚʦ 

çɾʠʪʦʤʠʨʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʦʝʢʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè, 2012. 84 ʩ. 

39. Determinants of potato farming productivity and success: Factors and 

findings from the application of structural equation modeling / Rafiqah Maulidiyah 

et al. Heliyon. 2025 Vol. 11. Is. 10. ʈ. 43-56. 

https://doi.org/10.1016/j.heliyon.2025.e43026  

40. Different irrigation methods and water stress effects on potato yield 

and yield components / S. Onder et al. Agricultural and Water Management. 2005. 

No. 73. P. 73ï86. 

41. ʂʦʩʪʷʥʝʮʴ ʄ. ɯ. ʇʦʢʨʘʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʥʘʩʽʥʥʻʚʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʥʘʩʽʥʥʻʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʢʘʨʪʦʧʣʽ ʚ ʢʫʣʴʪʫʨʽ ʤʝʨʠʩʪʝʤ in vitro 

ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ʨʦʩʣʠʥ ʪʘ ʩʭʝʤ ʧʦʩʘʜʢʠ. 

ʂʘʨʪʦʧʣʷʨʩʪʚʦ ʋʢʨʘʾʥʠ. 2018. ɺʠʧ. 1-2 (44-45). ʉ. 32ī38.  

42. Mazur O. V., Myronova G. V. Yield and seed production of potato 

varieties depending on the elements of growing technology. Cʽʣʴʩʴʢʝ 

ʛʦʩʧʦʜʘʨʩʪʚʦ ʪʘ ʣʽʩʽʚʥʠʮʪʚʦ. 2022. ˉ 1 (24). ʉ. 28ī45. DOI: 10.37128/2707-

5826-2022-1-3. 

https://www.sciencedirect.com/science/article/pii/S2210784316302030#!
https://www.sciencedirect.com/science/article/pii/S2210784316302030#!
https://www.sciencedirect.com/science/article/pii/S2210784316302030#!
https://www.sciencedirect.com/science/journal/22107843
https://www.sciencedirect.com/science/journal/22107843
Vol.%2011.%20Is.%2010


149 

43. ʂʦʚʘʣʴ ɸ. ɺ., ɯʣʴʯʫʢ ʈ. ɺ. ɺʧʣʠʚ ʤʘʢʨʦ- ʪʘ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʘʨʪʦʧʣʽ ʪʘ ʽʥʰʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. 

ʇʝʨʝʜʛʽʨʥʝ ʪʘ ʛʽʨʩʴʢʝ ʟʝʤʣʝʨʦʙʩʪʚʦ ʽ ʪʚʘʨʠʥʥʠʮʪʚʦ. 2019. ɺʠʧ. 66. ʉ. 

103ī116. DOI:10.32636/01308521.2019-(66)-7. 

44. Impact of past and future climate change on crop yield, nitrate 

leaching and nitrous oxide emissions associated with potato rotation in temperate 

climate / Serban Danielescu et al. Journal of Agriculture and Food Research. 

2025. Vol. 21. ʈ. 101919 https://doi.org/10.1016/j.jafr.2025.101919 

45. ʇʠʩʘʨʝʥʢʦ ɺ. ɸ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʟʨʦʰʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ ʥʘ ʧʽʚʜʥʽ ʋʢʨʘʾʥʠ. ʅʘʫʢ. ʚʽʩʥ. ɹɻʄʌ. ɽʢʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʽ ʧʨʦʙʣʝʤʠ 

ʚʦʜʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʪʘ ʙʫʜʽʚʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʧʽʚʜʥʷ ʋʢʨʘʾʥʠ. 2003. ɺʠʧ. 1 

(63). ʉ. 67. 

46. ʄʘʟʫʨ ʆ. ɺ., ʄʠʨʦʥʦʚʘ ɻ. ɺ. ɺʠʚʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ 

ʚʠʨʦʱʫʚʘʥʥʷ ʥʘʩʽʥʥʻʚʦʾ ʢʘʨʪʦʧʣʽ. ʉʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʪʘ ʣʽʩʽʚʥʠʮʪʚʦ. 

2021. ˉ 3 (22). ʉ. 237ī250. DOI: 10.37128/2707-5826-2021-3-19. 

47. ɺʧʣʠʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʰʠʥ ʥʘ 

ʫʨʦʞʘʡʥʽʩʪʴ ʢʘʨʪʦʧʣʽ ʥʘ ʣʝʛʢʠʭ ˇʨʫʥʪʘʭ ʇʦʣʽʩʩʷ / ɺ. ɺ. ʂʦʥʦʥʫʯʝʥʢʦ ʪʘ ʽʥ. 

ʂʘʨʪʦʧʣʷʨʩʪʚʦ. 1997. ɺʠʧ. 27. ʉ. 143ï147. 

48. ʐʘʨʘʧʘ ʄ. ɻ. ʐʢʦʜʦʯʠʥʥʽʩʪʴ ʛʝʨʙʽʮʠʜʽʚ ʫ ʢʫʣʴʪʫʨʽ ʢʘʨʪʦʧʣʽ 

(ɺʧʣʠʚ ʛʝʨʙʽʮʠʜʽʚ, ʚʥʝʩʝʥʠʭ ʜʣʷ ʙʦʨʦʪʴʙʠ ʟ ʙʫʨôʷʥʘʤʠ, ʥʘ ʨʦʩʪʦʚʽ ʧʨʦʮʝʩʠ ʪʘ 

ʚʨʦʞʘʡʥʽʩʪʴ ʨʽʟʥʠʭ ʩʦʨʪʽʚ ʢʘʨʪʦʧʣʽ). ʂʘʨʪʦʧʣʷʨʩʪʚʦ ʋʢʨʘʾʥʠ. 2005. ˉ 1. 

ʉ. 20ï24. 

49. ʄʘʟʫʨ ʆ. ɺ., ʄʠʨʦʥʦʚʘ ɻ. ɺ., ʉʪʘʰʝʚʩʴʢʠʡ ʈ. ɺ. ʋʜʦʩʢʦʥʘʣʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ ʚʠʨʦʱʫʚʘʥʥʷ ʥʘʩʽʥʥʻʚʦʾ ʢʘʨʪʦʧʣʽ. ʉʽʣʴʩʴʢʝ 

ʛʦʩʧʦʜʘʨʩʪʚʦ ʪʘ ʣʽʩʽʚʥʠʮʪʚʦ. 2021. ˉ 20. ʉ. 245ī254. DOI: 10.37128/2707- 

5826-2021-1-19. 

50. ʗʚʦʨʦʚ ɺ. ɿʘʣʝʞʥʽʩʪʴ ʱʽʣʴʥʦʩʪʽ ˇʨʫʥʪʫ ʚʽʜ ʩʧʦʩʦʙʫ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʫʛʽʜʴ. ʊʝʭʥʽʢʘ ʽ ʪʝʭʥʦʣʦʛʽʾ ɸʇʂ. 2012. ˉ 2 (29). C. 27ī29. 

http://irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=JUU_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=IJ%3D&S21COLORTERMS=1&S21STR=%D0%9660594
http://phzt-journal.isgkr.com.ua/ua-66/7.pdf
https://www.sciencedirect.com/journal/journal-of-agriculture-and-food-research
file:///C:/Users/Тетьяна/Downloads/Vol.%2021


150 

51. Production and water use of potato under regulated deficit irrigation 

treatments / A. S. Ati et al. Annals of Agricultural Science. 2010. No 55 (1). ʈ. 

123ī128. 

52. ʂʫʯʢʦ ɸ. ɸ., ʄʠʮʴʢʦ ɺ. ʄ. ʌʽʟʽʦʣʦʛʽʯʥʽ ʦʩʥʦʚʠ ʬʦʨʤʫʚʘʥʥʷ 

ʚʨʦʞʘʶ ʽ ʷʢʦʩʪʽ ʢʘʨʪʦʧʣʽ. ʂʠʾʚ. 1997. 142 ʩ. 

53. Influence of conservation tillage and crop rotation on the resilience of 

an intensive long-term potato cropping system: Restoration of soil biological 

properties after the potato phase / M. R. Carter et al. Agriculture, Ecosystems 

Environment. 2009. V. 133, Is. 1ï2. P. 32-39. 

https://doi.org/10.1016/j.agee.2009.04.017 

54. Evaluating economic efficiency of a water buyback program: The 

Klamath irrigation project / L. Elbakidze et al. Resource and Energy Economics. 

2017. No. 48. ʈ. 68ï82. 

55. ʊʝʩʣʶʢ ʇ. ʉ., ʄʦʣʦʮʴʢʠʡ ʄ. ʗ., ɺʣʘʩʝʥʢʦ ʄ. ʖ. ʆʩʦʙʣʠʚʦʩʪʽ 

ʨʦʩʪʫ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʽ ʥʘʜʟʝʤʥʦʾ ʚʝʛʝʪʘʪʠʚʥʦʾ ʤʘʩʠ. ʅʘʩʽʥʥʠʮʪʚʦ 

ʢʘʨʪʦʧʣʽ. 2000. ʉ. 32ï35. 

56. Drip Irrigation And Fertigation Of Potato Under Light-Textured Soils 

Of Cappadocia Region / M. B. Halitligi et al. Environmental Protection Against 

Radioactive Pollution. 2003. Vol. 33. P. 219ī224. 

57. Estimating the causal effect of water scarcity on the groundwater use 

efficiency of rice farming in South India / S. K. Varghese et al. Ecological 

Economics. 2013. Vol. 86. P. 55ī64. 

58. Soil cultivation for potatoes. A global survey of cultivation practices / 

Mark A. Stalham et al. Soil and Tillage Research. 2026. Vol. 259. P. 107052 

https://doi.org/10.1016/j.still.2025.107052 

59. Microbial community restructuring under crop rotation: A sustainable 

strategy to counteract potato monoculture-induced soil degradation in arid 

ecosystems / Zhitao Li et al. Agriculture, Ecosystems Environment. 2026. Vol. 

400. ʈ. 110245. https://doi.org/10.1016/j.agee.2026.110245 

https://www.sciencedirect.com/author/7401514394/martin-m-r-carter
https://www.sciencedirect.com/journal/agriculture-ecosystems-and-environment
https://www.sciencedirect.com/journal/agriculture-ecosystems-and-environment
V.%20133,%20Is.%201–2
https://www.sciencedirect.com/science/journal/09287655
https://www.sciencedirect.com/science/article/pii/S0921800912004041#!
https://www.sciencedirect.com/science/journal/09218009
https://www.sciencedirect.com/science/journal/09218009
https://www.sciencedirect.com/journal/soil-and-tillage-research
https://www.sciencedirect.com/journal/agriculture-ecosystems-and-environment
https://www.sciencedirect.com/journal/agriculture-ecosystems-and-environment/vol/400/suppl/C
https://www.sciencedirect.com/journal/agriculture-ecosystems-and-environment/vol/400/suppl/C


151 

60. Impact of extended dryland crop rotation on sustained potato 

cultivation in Northwestern China / Yuhui Liu et al. Resources, Conservation and 

Recycling. 2023. Vol. 197. ʈ. 107114 

https://doi.org/10.1016/j.resconrec.2023.107114 

61. ʊʘʢʪʘʻʚ ɹ. ɸ., ʌʫʨʜʠʛʘ ʄ. ʄ., ʆʩʠʧʯʫʢ ɸ. ɸ. ʆʩʦʙʣʠʚʦʩʪʽ 

ʩʝʣʝʢʮʽʾ ʢʘʨʪʦʧʣʽ ʥʘ ʩʪʽʡʢʽʩʪʴ ʧʨʦʪʠ ʙʘʢʪʝʨʽʦʟʽʚ. ʂʘʨʪʦʧʣʷʨʩʪʚʦ. 2016. ɺʠʧ. 

43. ʉ. 171ī181. 

62. Ekwunife K. C., Madramootoo C. A., Abbasi N. A. Assessing the 

impacts of tillage, cover crops, nitrification, and urease inhibitors on nitrous oxide 

emissions over winter and early spring. Biol. Fert. Soils. 2022. No. 58. ʈ. 195ï

206.  

63. Selection and hydroponic growth of potato cultivars for 

bioregenerative life support systems / K. Molders et al. Advances in Space 

Research. 2012. V. 50. Is. 1. P. 156-165. https://doi.org/10.1016/j.asr.2012.03.025 

64. ɺʠʷʚʣʝʥʥʷ ʥʦʚʠʭ ʦʩʝʨʝʜʢʽʚ ʧʦʰʠʨʝʥʥʷ ʢʘʨʘʥʪʠʥʥʠʭ ʦʨʛʘʥiʟʤʽʚ ī 

ˇʨʫʥʪʦʚʠʭ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ ʢʘʨʪʦʧʣʽ / ɸ. ɻ. ɿʝʣʷ ʪʘ ʽʥ. ɿʘʭʠʩʪ ʽ ʢʘʨʘʥʪʠʥ 

ʨʦʩʣʠʥ. 2020. ɺʠʧ. 66. ʉ. 82ī93. 

65. ʇʨʦʮʴ ʈ. ʈ. ʋʨʦʞʘʡʥʽʩʪʴ ʢʘʨʪʦʧʣʽ ʪʘ ʾʾ ʷʢʽʩʪʴ ʟʘʣʝʞʥʦ ʚʽʜ 

ʢʽʣʴʢʦʩʪʽ ʪʘ ʚʠʜʽʚ ʜʦʙʨʠʚ ʽ ʛʣʠʙʠʥʠ ʾʭ ʟʘʢʣʘʜʝʥʥʷ ʚ ʫʤʦʚʘʭ ʟʘʭʽʜʥʦʛʦ 

ʯʘʩʪʢʦʚʦ ʣʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ: ʤʘʛʽʩʪʝʨʩʴʢʘ ʜʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ 

ʩʪʫʧʝʥʷ ʤʘʛʽʩʪʨʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʥʘʫʢ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 06.01.09 - 

ʈʦʩʣʠʥʥʠʮʪʚʦ: ɯʥʩʪʠʪʫʪ ʨʦʩʣʠʥʥʠʮʪʚʘ ʽʤʝʥʽ ɺ. ɯ. ʖʨ'ʻʚʘ ʋɸɸʅ. ʍʘʨʢʽʚ: 

2001. 17 ʩ. 

66. ʂʦʣʪʫʥʦʚ ɺ. ɸ., ɼʘʥʠʣʢʦʚʘ ʊ. ɺ., ɹʦʨʦʜʘʡ ɺ. ɺ. ʇʨʦʙʣʝʤʠ 

ʚʠʨʦʙʥʠʮʪʚʘ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʾ ʢʘʨʪʦʧʣʽ. ʂʘʨʪʦʧʣʷʨʩʪʚʦ. 2019. ɺʠʧ. 44. 

ʉ. 127ī143. 

67. Effects of partial root-zone drying on yield, tuber size and water use 

efficiency in potato under field conditions / A. Shahnazaria et al. Field Crops 

Research. 2007. No. 100 (1). ʈ. 117ī124. 

https://www.sciencedirect.com/journal/resources-conservation-and-recycling
https://www.sciencedirect.com/journal/resources-conservation-and-recycling
file:///C:/Users/Тетьяна/Downloads/Vol.%20197
https://www.sciencedirect.com/journal/advances-in-space-research
https://www.sciencedirect.com/journal/advances-in-space-research
V.%2050.%20Is.%201
http://search.nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=A=&S21COLORTERMS=1&S21STR=%D0%97%D0%B5%D0%BB%D1%8F%20%D0%90$
http://irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=JUU_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=IJ%3D&S21COLORTERMS=1&S21STR=%D0%9629035
http://irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=JUU_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=IJ%3D&S21COLORTERMS=1&S21STR=%D0%9629035


152 

68. Increasing productivity through irrigation: Problems and solutions 

implemented in Africa and Asia / D. Mashnik et al. Sustainable Energy 

Technologies and Assessmentsc. 2017. No. 22. ʈ. 220ī227. 

69. ʄʠʨʦʥʦʚʘ ɻ. ɺ. ʋʨʦʞʘʡʥʽʩʪʴ ʽ ʷʢʽʩʪʴ ʩʦʨʪʽʚ ʙʫʣʴʙ ʢʘʨʪʦʧʣʽ 

ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ ʚʠʨʦʱʫʚʘʥʥʷ. Cʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ 

ʪʘ ʣʽʩʽʚʥʠʮʪʚʦ. 2023. ˉ 1 (28). ʉ. 232ī244. DOI: 10.37128/2707-5826-2023-1-

17. 

70. ʂʥʘʧ ʅ. ɺ., ɻʘʨʙʘʨ ʃ. ɸ. ʋʨʦʞʘʡʥʽʩʪʴ ʢʘʨʪʦʧʣʽ ʟʘʣʝʞʥʦ ʚʽʜ ʥʦʨʤ 

ʚʠʩʘʜʞʫʚʘʥʥʷ ʪʘ ʤʘʩʠ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɺʽʩʥʠʢ ʇʦʣʪʘʚʩʴʢʦʾ ʜʝʨʞʘʚʥʦʾ 

ʘʛʨʘʨʥʦʾ ʘʢʘʜʝʤʽʾ. 2017. ˉ 1ī2. ʉ. 30ī33. 

71. ʂʦʩʪʽʥ ʇ. ʄ. ʆʩʦʙʣʠʚʦʩʪʽ ʧʽʜʛʦʪʦʚʢʠ ʢʘʨʪʦʧʣʽ ʜʣʷ ʧʦʩʘʜʢʠ. 

ɸʛʨʦʚʽʩʥʠʢ ʋʢʨʘʾʥʘ. 2006. ˉ 5. C. 20ī23. 

72. ɯʣʴʯʫʢ ʖ. ʈ., ɯʣʴʯʫʢ ʈ. ɺ. ʆʩʦʙʣʠʚʦʩʪʽ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ 

ʨʘʥʥʴʦʩʪʠʛʣʠʭ ʩʦʨʪʽʚ ʢʘʨʪʦʧʣʽ ʟʘʣʝʞʥʦ ʧʣʦʱ ʞʠʚʣʝʥʥʷ ʪʘ ʚʝʣʠʯʠʥʠ ʩʘʜʠʚʥʦʾ 

ʬʨʘʢʮʽʾ ʙʫʣʴʙ. Sciences of Europe. 2021. V. 2. N. 62. ʉ. 3ī10. DOI: 

10.24412/3162-2364- 2021-62-2-3-10. 

73. ɯʣʴʯʫʢ ʖ. ʈ., ɯʣʴʯʫʢ ʈ. ɺ. ʇʦʨʽʚʥʷʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʦʨʪʽʚ 

ʢʘʨʪʦʧʣʽ ʚʽʪʯʠʟʥʷʥʦʾ ʪʘ ʟʘʨʫʙʽʞʥʦʾ ʩʝʣʝʢʮʽʾ. ʂʘʨʪʦʧʣʷʨʩʪʚʦ. 2016. ɺʠʧ. 43. 

C. 118ī124. 

74. ɯʣʴʯʫʢ ʖ. ʈ., ɯʣʴʯʫʢ ʈ. ɺ., ʈʫʜʥʠʢ-ɯʚʘʱʝʥʢʦ ʆ. ɯ. ʈʝʘʢʮʽʷ 

ʨʘʥʥʴʦʩʪʠʛʣʠʭ ʩʦʨʪʽʚ ʢʘʨʪʦʧʣʽ ʥʘ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʽ ʟʘʭʦʜʠ ʚʠʨʦʱʫʚʘʥʥʷ ʚ 

ʫʤʦʚʘʭ ɿʘʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ. ʂʘʨʪʦʧʣʷʨʩʪʚʦ. 2020. ɺʠʧ. 45. ʉ. 138ī147. 

75. ɺʦʞʝʛʦʚʘ ʈ. ɸ., ɹʘʣʘʰʦʚʘ ɻ. ʉ., ɹʦʷʨʢʽʥʘ ʃ. ɺ. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʥʘʩʽʥʥʻʚʦʾ ʢʘʨʪʦʧʣʽ ʟʘ ʨʘʥʥʴʦʛʦ ʟʙʠʨʘʥʥʷ ʚ ʫʤʦʚʘʭ ʧʽʚʜʥʷ ʋʢʨʘʾʥʠ. ɸʛʨʘʨʥʽ 

ʽʥʥʦʚʘʮʽʾ. 2020. ˉ 1. ʉ. 79ī83. DOI: 

https://doi.org/10.32848/agrar.innov.2020.1.13. 

76. ɿʘʚʽʨʶʭʘ ʇ. ɼ. ʇʦʨʽʚʥʷʣʴʥʘ ʦʮʽʥʢʘ ʩʦʨʪʽʚ ʢʘʨʪʦʧʣʽ ʻʚʨʦʧʝʡʩʴʢʦʾ 

ʩʝʣʝʢʮʽʾ ʚ ʫʤʦʚʘʭ ɿʘʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ. ɺʽʩʥʠʢ ʃʴʚʽʚʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ : çɸʛʨʦʥʦʤʽʷè. 2021. ˉ 25. ʉ. 

107ī114. DOI: https://doi.org/10.31734/agronomy2021.01.107. 

https://www.sciencedirect.com/science/article/pii/S2213138817300966#!
https://www.sciencedirect.com/science/journal/22131388
https://www.sciencedirect.com/science/journal/22131388
https://www.sciencedirect.com/science/journal/22131388
http://irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=JUU_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=IJ%3D&S21COLORTERMS=1&S21STR=%D0%96101892
http://irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=JUU_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=IJ%3D&S21COLORTERMS=1&S21STR=%D0%96101892
https://doi.org/10.32848
http://irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=JUU_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=IJ%3D&S21COLORTERMS=1&S21STR=%D0%9669441%3A%D0%90%D0%B3%D1%80
http://irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=JUU_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=IJ%3D&S21COLORTERMS=1&S21STR=%D0%9669441%3A%D0%90%D0%B3%D1%80


153 

77. ʆʩʠʧʯʫʢ ɸ. ɸ. ʉʪʘʥ, ʦʩʥʦʚʥʽ ʤʝʪʦʜʠ ʽ ʧʝʨʩʧʝʢʪʠʚʠ ʩʝʣʝʢʮʽʾ 

ʢʘʨʪʦʧʣʽ. ʂʘʨʪʦʧʣʷʨʩʪʚʦ. 1994. ɺʠʧ. 25. ʉ. 8ï14. 

78. ʆʩʠʧʯʫʢ ɸ. ɸ. ʉʪʘʥʦʚʣʝʥʥʷ ʩʝʣʝʢʮʽʾ ʢʘʨʪʦʧʣʽ ʚ ʋʢʨʘʾʥʽ. 

ɻʝʥʝʪʠʢʘ ʽ ʩʝʣʝʢʮʽʷ ʚ ʋʢʨʘʾʥʽ ʥʘ ʤʝʞʽ ʪʠʩʷʯʦʣʽʪʴ. 2001. ʊ. 3. ʉ. 336ï338. 

79. ʇʦʜʛʘʻʮʴʢʠʡ ɸ. ɸ., ʂʨʘʚʯʝʥʢʦ ʅ. ɺ., ɹʫʪʝʥʢʦ ɭ. ʖ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʨʪʽʚ ʢʘʨʪʦʧʣʽ ʟʘ ʚʦʜʷʥʠʩʪʽʩʪʶ ʙʫʣʴʙ ʚ ʫʤʦʚʘʭ ʇʽʚʥʽʯʥʦ-

ʉʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ. ʊʘʚʨʽʡʩʴʢʠʡ ʥʘʫʢʦʚʠʡ ʚʽʩʥʠʢ. ʉʝʨʽʷ: 

ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʥʘʫʢʠ. 2021. ɺʠʧ. 120. ʉ. 125ī131. DOI: 

https://doi.org/10.32851/2226-0099.2021.120.17. 

80. ɻʽʣʴ ʃ. ʉ., ʇʘʰʢʦʚʩʢɹʠʡ ɸ. ɯ., ʉʫʣʽʤʘ ʃ. ʊ. ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʦʚʦʯʽʚʥʠʮʪʚʘ ʟʘʢʨʠʪʦʛʦ ʽ ʚʽʜʢʨʠʪʦʛʦ ˇʨʫʥʪʫ. ʏ. 2: ʏʘʩʪʠʥʘ ʜʨʫʛʘ. ɺʽʜʢʨʠʪʠʡ 

ˇʨʫʥʪ. ʂʠʾʚ, ʅʦʚʘ ʂʥʠʛʘ. 2008. 312 ʩ. 

81. ɽʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʜʦʙʨʠʚ ʧʽʜ ʦʩʥʦʚʥʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʢʫʣʴʪʫʨʠ ʟʘ ʫʤʦʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ / ʃ. ɼ. ɻʣʫʱʝʥʢʦ ʪʘ ʽʥ. 

ɺʽʩʥʠʢ ʇʦʣʪʘʚʩʴʢʦʾ ʜʝʨʞʘʚʥʦʾ ʘʛʨʘʨʥʦʾ ʘʢʘʜʝʤʽʾ. 2013. ˉ 3. ʉ. 89ī92. 

82. ɻʦʜʦʚʦʡ ʦʙʟʦʨ ʌɸʆ. ʈʠʤ, 2008. ʉ. 46ī47. 

83. Optimization of measures to increase disease resistance of potato 

varieties as a factor of reducing environmental pollution / H. Myronova et al. 

International Journal of Ecosystems and Ecology Science. 2023. Vol. 13 (2). P. 

163ī170. DOI: https://doi.org/10.31407/ijees13.218. 

84. ʇʦʣʴʦʚʠʡ ɸ. ʄ., ɹʦʞʢʦ ʃ. ʖ., ɹʘʨʩʫʢʦʚʘ ʆ. ɸ. ɺʧʣʠʚ ʧʦʛʦʜʥʠʭ 

ʫʤʦʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʾʚ ʢʘʨʪʦʧʣʽ ʚ ɿʘʭʽʜʥʦʤʫ ʇʦʣʽʩʩʽ. ɽʢʦʣʦʛʽʯʥʽ ʥʘʫʢʠ. 

2021. ˉ 3. ʉ. 104ī109. DOI: https://doi.org/10.32846/2306-9716/2021.eco.3-

36.16. 

85. ʊʘʢʪʘʻʚ ɹ. ɸ., ɹʦʥʜʘʨʯʫʢ ɸ. ɸ., ʇʦʜʙʝʨʝʟʢʦ ɯ. ʄ. ɺʜʦʩʢʦʥʘʣʝʥʥʷ 

ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ ʢʦʥʪʨʦʣʶ ʬʽʪʦʧʘʪʦʛʝʥʽʚ ʚ ʘʛʨʦʮʝʥʦʟʘʭ ʢʘʨʪʦʧʣʽ ʚ 

ʫʤʦʚʘʭ ʇʦʣʽʩʩʷ ʋʢʨʘʾʥʠ. ʂʘʨʪʦʧʣʷʨʩʪʚʦ. 2020. ɺʠʧ. 45. ʉ. 103ī118. 

86. ʂʦʥʪʨʦʣʴ ʭʚʦʨʦʙ ʽ ʰʢʽʜʥʠʢʽʚ ʢʘʨʪʦʧʣʽ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ 

ʽʥʩʝʢʪʦ-ʬʫʥʛʽʮʠʜʥʠʭ ʧʨʦʪʨʫʡʥʠʢʽʚ / ʆ. ɯ. ɹʦʨʟʠʭ ʪʘ ʽʥ. ɿʘʭʠʩʪ ʽ ʢʘʨʘʥʪʠʥ 

ʨʦʩʣʠʥ. 2020. ɺʠʧ. 66. ʉ. 45ī57. 

http://irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=JUU_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=IJ%3D&S21COLORTERMS=1&S21STR=%D0%9669225%3A%D0%A1.-%D0%B3.%D0%BD
http://irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=JUU_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=IJ%3D&S21COLORTERMS=1&S21STR=%D0%9669225%3A%D0%A1.-%D0%B3.%D0%BD
https://doi.org/10.32851/2226-0099
https://doi.org/10.31407/ijees13.218
http://irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=JUU_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=IJ%3D&S21COLORTERMS=1&S21STR=%D0%96100852
http://irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=JUU_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=IJ%3D&S21COLORTERMS=1&S21STR=%D0%9629035
http://irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=JUU_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=IJ%3D&S21COLORTERMS=1&S21STR=%D0%9629035


154 

87. Determination of aphid transmission efficiencies for N, NTN and 

Wilga strains of Potato virus Y / M. Verbeek et al. Annals of Applied Biology. 

2010. V. 156. N1. P. 39ī49. DOI: https://doi.org/10.1111/j.1744-

7348.2009.00359.x. 

88. Fry W. E., Groodwin S. ɺ. Remergense of Poteto Late Blight in the 

United States. Plant Disease. 1997. Vol. 81. P. 1349ī1357. 

89. Groodwin S. B. The population Genetic of Phytophthora. 

Phytopathology. 1997. Vol. 87. Nʦ 4. P. 462ī471. 

90. ɸʥʜʨʽʡʯʫʢ ʊ. ʆ., ʉʢʦʨʝʡʢʦ ɸ. ʄ., ʃʽʩʥʠʯʠʡ ɺ. ɹ. ʆʙʤʝʞʝʥʥʷ 

ʧʦʰʠʨʝʥʥʷ ʣʘʪʝʥʪʥʦʾ ʬʦʨʤʠ ʬʦʤʦʟʫ ʢʘʨʪʦʧʣʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʙʽʦʬʫʥʛʽʮʠʜʽʚ. ɿʘʭʠʩʪ ʽ ʢʘʨʘʥʪʠʥ ʨʦʩʣʠʥ. 2020. ɺʠʧ. 66. ʉ. 17ī30. 

91. Strain specificity and simultaneous transmission of closely related 

strains of a Potyvirus by Myzus persicae / R. Srinivasan et al. Journal of Economic 

Entomology. 2012. V.105, Nʦ 3. P. 783ī791. 

92. ʃʽʩʦʚʠʡ ʄ. ʊʨʠʙʝʣʴ ʉ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʪʽʡʢʠʭ ʩʦʨʪʽʚ ʽ ʛʽʙʨʠʜʽʚ ʚ 

ʽʥʪʝʛʨʦʚʘʥʽʡ ʩʠʩʪʝʤʽ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ. ɺʽʩʥʠʢ ʘʛʨʘʨʥʦʾ ʥʘʫʢʠ. 1998. ˉ 11. ʉ. 

17ī21. 

93. ʄʝʣʴʥʠʢ ɸ. ʊ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʟʘʩʦʙʽʚ 

ʟʘʭʠʩʪʫ ʚʽʜ ʘʣʴʪʝʨʥʘʨʽʦʟʫ ʥʘ ʩʦʨʪʘʭ ʢʘʨʪʦʧʣʽ. ʂʘʨʪʦʧʣʷʨʩʪʚʦ. 2020. ɺʠʧ. 45. 

118ï127. 

94. ʆʮʽʥʢʘ ʩʪʽʡʢʦʩʪʽ ʢʘʨʪʦʧʣʽ ʜʦ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ, ʧʦʰʠʨʝʥʠʭ ʚ 

ʋʢʨʘʾʥʽ  / ɸ. ɻ. ɿʝʣʷ ʪʘ ʽʥ. ɺʽʩʥʠʢ ʘʛʨʘʨʥʦʾ ʥʘʫʢʠ. 2022. ˉ 8. ʉ. 33ī40. DOI: 

https://doi.org/10.31073/agrovisnyk202208-04. 

95. Boquela S., Ameline A., Giordanengo P. Assessing aphids potato 

virus Y-transmission efficiency: A new approach. Journal of Virological Methods. 

2011. V.178. ʈ. 63ī67. 

96. ɹʦʥʜʘʨʯʫʢ ɸ. ɸ. ʅʘʫʢʦʚʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʢʘʨʪʦʧʣʽ ʚ 

ʋʢʨʘʾʥʽ. ʂʘʨʪʦʧʣʷʨʩʪʚʦ. 2004. ɺʠʧ. 33. ʉ. 3ï9. 

https://doi.org/10.1111/j.1744-7348.2009.00359.x
https://doi.org/10.1111/j.1744-7348.2009.00359.x
http://irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=JUU_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=IJ%3D&S21COLORTERMS=1&S21STR=%D0%9629035
http://irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=JUU_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=IJ%3D&S21COLORTERMS=1&S21STR=%D0%9614378
http://irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=JUU_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=IJ%3D&S21COLORTERMS=1&S21STR=%D0%9614378
https://doi.org/


155 

97. ɿʘʚʽʨʶʭʘ ʇ. ɼ., ʃʦʾʢ ʄ. ɺ., ʂʦʥʦʚʘʣʶʢ ʄ. ɻ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʫ 

ʚʠʨʦʙʥʠʮʪʚʦ ʥʦʚʠʭ ʩʦʨʪʽʚ ʷʢ ʬʘʢʪʦʨ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʢʘʨʪʦʧʣʷʨʩʪʚʘ. ɺʯʝʥʽ 

ʃɼɸʋ ʚʠʨʦʙʥʠʮʪʚʫ: ʢʘʪʘʣʦʛ ʥʘʫʢʦʚʠʭ ʨʦʟʨʦʙʦʢ. 2008. ɺʠʧ. Vɯɯɯ. ʉ. 33ï35. 

98. ɿʘʚʽʨʶʭʘ ʇ. ɼ., ʊʠʤʦʰʝʥʢʦ ɯ. ɯ. ʇʝʨʩʧʝʢʪʠʚʥʠʡ ʩʦʨʪ ʢʘʨʪʦʧʣʽ 

ɼʫʙʣʷʥʩʴʢʘ ʶʚʽʣʝʡʥʘ. ɺʯʝʥʽ ʃʴʚʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʘʛʨʘʨʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʚʠʨʦʙʥʠʮʪʚʫ : ʢʘʪʘʣʦʛ ʥʘʫʢʦʚʠʭ ʨʦʟʨʦʙʦʢ. 2009. ɺʠʧ. 9. ʉ. 38ï

39.  

99. ɿʘʚʽʨʶʭʘ ʇ. ɼ., ʊʠʤʦʰʝʥʢʦ ɯ. ɯ. ʊʝʦʨʝʪʠʯʥʽ ʘʩʧʝʢʪʠ ʽ ʧʨʘʢʪʠʯʥʽ 

ʟʘʚʜʘʥʥʷ ʩʝʣʝʢʮʽʾ ʢʘʨʪʦʧʣʽ ʫ ɿʘʭʽʜʥʦʤʫ ʨʝʛʽʦʥʽ ʋʢʨʘʾʥʠ. ɺʽʩʥʠʢ ʃʴʚʽʚʩʴʢʦʛʦ 

ʅɸʋ : ɸʛʨʦʥʦʤʽʷ. 2009. ˉ 13. ʉ. 109ï122. 

100. ʆʩʠʧʯʫʢ ɸ. ɸ. ʉʝʣʝʢʮʽʷ ʢʘʨʪʦʧʣʽ ʥʘ ʧʦʯʘʪʢʫ ʍʍɯ ʩʪʦʣʽʪʪʷ. 

ʂʘʨʪʦʧʣʷʨʩʪʚʦ ʋʢʨʘʾʥʠ. 2005. ˉ 1. ʉ. 7ï8. 

101. ʈʦʤʘʥʝʥʢʦ ʄ. ɯ., ʉʦʢʦʣʦʚʩʴʢʘ ɯ. ʄ. ɽʢʦʣʦʛʽʯʥʝ ʚʠʧʨʦʙʫʚʘʥʥʷ ʪʘ 

ʦʮʽʥʢʘ ʥʘ ʫʨʘʞʝʥʽʩʪʴ ʚʽʨʫʩʥʠʤʠ ʭʚʦʨʦʙʘʤʠ ʩʦʨʪʽʚ ʢʘʨʪʦʧʣʽ ʚ ʫʤʦʚʘʭ 

ʇʽʚʥʽʯʥʦʛʦ ʉʪʝʧʫ ʋʢʨʘʾʥʠ. ʂʘʨʪʦʧʣʷʨʩʪʚʦ. 2016. ɺʠʧ. 43. C. 68ī72. 

102. ɺʦʣʢʦʚʘ ɯ. ɺ., ʈʝʰʦʪʴʢʦ ʃ. ʄ., ɼʤʠʪʨʫʢ ʆ. ʆ. ʇʦʰʠʨʝʥʥʷ 

ʟʙʫʜʥʠʢʽʚ ʚʽʨʫʩʥʠʭ ʭʚʦʨʦʙ ʢʘʨʪʦʧʣʽ ʚ ʟʦʥʘʭ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ. 

ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ ʤʽʢʨʦʙʽʦʣʦʛʽʷ. 2020. ɺʠʧ. 32. ʉ. 67ī73. DOI: https:// 

doi.org/10.35868/1997-3004.32.67-73. 

103. ɿʝʣʷ ɸ. ɻ., ʄʘʢʘʨ ʊ. ʁ., ɿʝʣʷ ɻ. ɺ. ɻʘʨʤʦʥʽʟʘʮʽʷ ʩʠʩʪʝʤʠ 

ʚʠʷʚʣʝʥʥʷ ʟʙʫʜʥʠʢʘ ʨʘʢʫ ʢʘʨʪʦʧʣʽ Synchytrium Endobioticum (Schilb.) Perc. 

ɿʘʭʠʩʪ ʽ ʢʘʨʘʥʪʠʥ ʨʦʩʣʠʥ. 2021. ɺʠʧ. 67. ʉ. 150ī165. 

104. ʇʦʣʦʞʝʥʝʮʴ ɺ. ʄ., ʅʝʤʝʨʠʮʴʢʘ ʃ. ɺ., ɾʫʨʘʚʩʴʢʘ ɯ. ɸ. 

ʆʮʽʥʶʚʘʥʥʷ ʩʦʨʪʽʚ ʽ ʛʽʙʨʠʜʽʚ ʢʘʨʪʦʧʣʽ ʥʘ ʩʪʽʡʢʽʩʪʴ ʧʨʦʪʠ ʨʠʟʦʢʪʦʥʽʦʟʫ ʚ 

ʫʤʦʚʘʭ ʇʦʣʽʩʩʷ ʋʢʨʘʾʥʠ. ʂʘʨʘʥʪʠʥ ʽ ʟʘʭʠʩʪ  ʨʦʩʣʠʥ. 2021. ˉ 4. ʉ. 15ī18. 

DOI: https://doi.org/ 10.36495/2312-0614.2021.4.15-18. 

105. ɹʦʤʦʢ ʉ. ʂ., ʃʽʩʦʚʘ ɻ. ʄ., ɻʦʨʜʽʻʥʢʦ ɺ. ɺ. ʉʪʽʡʢʽʩʪʴ ʢʦʣʝʢʮʽʾ 

ʟʨʘʟʢʽʚ ʜʠʢʠʭ ʚʠʜʽʚ ʜʦ ʩʫʭʦʾ ʬʫʟʘʨʽʦʟʥʦʾ ʛʥʠʣʽ Fusarium ʢʘʨʪʦʧʣʽ. ʊʘʚʨʽʡʩʴʢʠʡ 

ʥʘʫʢʦʚʠʡ ʚʽʩʥʠʢ. ʉʝʨʽʷ: ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʥʘʫʢʠ. 2019. ɺʠʧ. 110 (1). ʉ. 

25ī30. DOI: https://doi.org/10.32851/2226-0099.2019.110-1.4. 

http://irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=JUU_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=IJ%3D&S21COLORTERMS=1&S21STR=%D0%9672957
http://irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=JUU_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=IJ%3D&S21COLORTERMS=1&S21STR=%D0%9629035
http://irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=JUU_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=IJ%3D&S21COLORTERMS=1&S21STR=%D0%9629035
http://irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=JUU_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=IJ%3D&S21COLORTERMS=1&S21STR=%D0%9615333
https://doi.org/%2010.36495/2312-0614.2021.4.15-18
http://irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=JUU_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=IJ%3D&S21COLORTERMS=1&S21STR=%D0%9669225%3A%D0%A1.-%D0%B3.%D0%BD
http://irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=JUU_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=IJ%3D&S21COLORTERMS=1&S21STR=%D0%9669225%3A%D0%A1.-%D0%B3.%D0%BD


156 

106. ʆʩʠʧʯʫʢ ɸ. ɸ. ɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʩʝʣʝʢʮʽʾ ʢʘʨʪʦʧʣʽ. 

ʂʘʨʪʦʧʣʷʨʩʪʚʦ. 2004. ɺʠʧ. 33. ʉ. 27ï32. 

107. ʆʩʠʧʯʫʢ ɸ. ɸ. ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʟʘʚʜʘʥʥʷ ʟ ʩʝʣʝʢʮʽʾ ʢʘʨʪʦʧʣʽ ʚ 

ʋʢʨʘʾʥʽ. ʂʘʨʪʦʧʣʷʨʩʪʚʦ. 2002. ɺʠʧ. 31. ʉ. 15ï21. 

108. Forecasting virus disease in seed potatoes using flight activity data of 

aphid vectors / T. Steinger et al. Annals of Applied Biology. 2015. Vol. 166. Nʦ 3. 

P. 1ī10.   

109. Vuļetiĺ A., Joviļiĺ I., Petroviĺ-Obradoviĺ O. The pressure of aphids 

(Aphididae, Hemiptera), vectors of potato viruses. Arch. Biol. Sci. Belgrade. 2013. 

V. 65, Nʦ. 2. P. 659ī666. DOI:10.2298/ABS1302659V 

110. ɿʘʚʽʨʶʭʘ ʇ. ɼ. ʇʽʜʙʽʨ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʥʦʬʦʥʜʫ ʢʘʨʪʦʧʣʽ ʜʣʷ 

ʚʠʚʝʜʝʥʥʷ ʩʦʨʪʽʚ ʟ ʧʽʜʚʠʱʝʥʦʶ ʢʨʦʭʤʘʣʠʩʪʽʩʪʶ ʙʫʣʴʙ. ɺʽʩʥʠʢ ʃʴʚʽʚʩʴʢʦʛʦ 

ʜʝʨʞʘʚʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ : ɸʛʨʦʥʦʤʽʷ. 1999. ˉ 4. ʉ. 232ï238. 

111. ɿʘʚʽʨʶʭʘ ʇ. ɼ. ʇʽʜʙʽʨ ʪʘ ʦʮʽʥʢʘ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʩʝʣʝʢʮʽʾ 

ʢʘʨʪʦʧʣʽ ʚ ɿʘʭʽʜʥʦʤʫ ʨʝʛʽʦʥʽ ʋʢʨʘʾʥʠ. ɺʽʩʥʠʢ ɼʝʨʞʘʚʥʦʾ ʘʛʨʦʝʢʦʣʦʛʽʯʥʦʾ 

ʘʢʘʜʝʤʽʾ ʋʢʨʘʾʥʠ. ʉʧʝʮʚʠʧ. çʇʨʦʙʣʝʤʠ ʚʠʨʦʙʥʠʮʪʚʘ ʝʢʦʣʦʛʽʯʥʦ-ʯʠʩʪʦʾ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾè. ɾʠʪʦʤʠʨ. 2000. ʉ. 356ï357. 

112. ɿʘʚʽʨʶʭʘ ʇ. ɼ. ʈʝʟʫʣʴʪʘʪʠ ʚʠʚʯʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʭʽʜʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʚ ʩʝʣʝʢʮʽʾ ʥʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʢʘʨʪʦʧʣʷʥʦʾ ʥʝʤʘʪʦʜʠ. ʇʨʦʙʣʝʤʠ ʩʝʣʝʢʮʽʾ 

ʽ ʥʘʩʽʥʥʠʮʪʚʘ ʢʘʨʪʦʧʣʽ ʚ ʟʘʭʽʜʥʦʤʫ ʨʝʛʽʦʥʽ ʋʢʨʘʾʥʠ. 1995. ʉ. 24ï39. 

113. ʍʚʦʨʦʙʦʩʪʽʡʢʽ ʩʦʨʪʠ ʷʢ ʦʩʥʦʚʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʢʘʨʪʦʧʣʷʨʩʪʚʘ / 

ɿʘʚʽʨʶʭʘ ʇ. ʪʘ ʽʥ. ɺʽʩʥʠʢ ʃʴʚʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 

ʉʝʨ: ɸʛʨʦʥʦʤʽʷ. 2013. ˉ 17 (2). ʉ. 208ï215. 

114. ɻʦʨʜʽʻʥʢʦ ɺ. ɺ., ʂʠʨʠʣʽʰʠʥ ɺ. ɺ. ʅʦʨʤʘ ʨʝʘʢʮʽʾ ʽʥʪʨʦʜʫʢʦʚʘʥʠʭ 

ʩʦʨʪʽʚ ʢʘʨʪʦʧʣʽ ʥʘ ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʇʽʚʜʝʥʥʦʛʦ ʇʦʣʽʩʩʷ ʋʢʨʘʾʥʠ. 

ʂʘʨʪʦʧʣʷʨʩʪʚʦ. 2016. ɺʠʧ. 43. C. 110ī117. 

115. ɻʦʨʜʽʻʥʢʦ ɺ. ɺ. ʅʦʨʤʘ ʨʝʘʢʮʽʾ ʽʥʪʨʦʜʫʢʦʚʘʥʠʭ ʟʨʘʟʢʽʚ ʢʘʨʪʦʧʣʽ ʟʘ 

ʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʦʟʥʘʢʘʤʠ ʚ ʫʤʦʚʘʭ ʇʦʣʽʩʩʷ ʋʢʨʘʾʥʠ. ɻʝʥʝʪʠʯʥʽ ʨʝʩʫʨʩʠ 

ʨʦʩʣʠʥ. 2021. ˉ 28. ʉ. 11ï19. DOI: 10.36814/pgr.2021.28.01. 

https://onlinelibrary.wiley.com/toc/17447348/2015/166/3
http://dx.doi.org/10.2298/ABS1302659V
http://irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=JUU_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=IJ%3D&S21COLORTERMS=1&S21STR=%D0%9625218
http://irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=JUU_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=IJ%3D&S21COLORTERMS=1&S21STR=%D0%9625218


157 

116. ʇʠʩʘʨʝʥʢʦ ʅ. ɺ., ʉʠʜʦʨʯʫʢ ɺ. ɯ., ɿʘʭʘʨʯʫʢ ʅ. ɸ. ɺʠʚʯʝʥʥʷ 

ʩʪʽʡʢʦʩʪʽ ʩʦʨʪʽʚ ʢʘʨʪʦʧʣʽ ʜʦ ʧʦʩʫʭʠ ʚ ʫʤʦʚʘʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʇʦʣʽʩʩʷ ʋʢʨʘʾʥʠ. 

ɿʝʤʣʝʨʦʙʩʪʚʦ ʪʘ ʨʦʩʣʠʥʥʠʮʪʚʦ: ʪʝʦʨʽʷ ʽ ʧʨʘʢʪʠʢʘ. 2021. ɺʠʧ. 2. ʉ. 91ī95. 

DOI: 10.54651/agri.2021.02.12. 

117. ɹʘʣʘʻʚ ɸ. ɼ., ʊʦʥʭʘ ʆ. ʃ. ɺʽʜʥʦʚʣʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ʯʦʨʥʦʟʝʤʽʚ 

ʃʽʩʦʩʪʝʧʫ ʚ ʩʫʯʘʩʥʦʤʫ ʟʝʤʣʝʨʦʙʩʪʚʽ. ʅʘʫʢʦʚʠʡ ʚʽʩʥʠʢ ʅʘʮʽʦʥʘʣʴʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ. ʉʝʨʽʷ: ɸʛʨʦʥʦʤʽʷ. 

2014. ɺʠʧ. 195(1). ʉ. 14ï19.  

118. Alaa S. Ati., Ammar D. I., Salah M. N. Water use efficiency of potato 

(Solanum tuberosum L.) under different irrigation methods and potassium fertilizer 

rates. Annals of Agricultural Sciences. 2012. Nʦ. 57 (2). ʈ. 99ï103. 

119. ʊʘʥʯʠʢ ʉ. ʇ., ʉʘʣʴʥʽʢʦʚ ʉ. ʄ. ɺʧʣʠʚ ʩʠʩʪʝʤ ʟʝʤʣʝʨʦʙʩʪʚʘ ʥʘ 

ʜʠʥʘʤʽʢʫ ʧʦʢʘʟʥʠʢʽʚ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ ʘʛʨʦʬʽʪʦʮʝʥʦʟʫ ʙʫʨʷʢʽʚ ʮʫʢʨʦʚʠʭ. 

ɺʽʩʥʠʢ ʇʦʣʪʘʚʩʴʢʦʾ ʜʝʨʞʘʚʥʦʾ ʘʛʨʘʨʥʦʾ ʘʢʘʜʝʤʽʾ. 2014. ˉ 3. ʉ. 46ï49.  

120. Yield and physiological response of potatoes indicate different 

strategies to cope with drought stress and nitrogen fertilization / Saravia D. et al. 

American Journal of Potato Research. 2016. Vol. 93, Issue 3. 

121. ʃʦʧʫʰʥʷʢ ɺ. ɯ. ɸʛʨʦʭʽʤʽʯʥʽ ʪʘ ʘʛʨʦʝʢʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʩʠʩʪʝʤ 

ʫʜʦʙʨʝʥʥʷ ʚ ɿʘʭʽʜʥʦʤʫ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ: ʤʦʥʦʛʨʘʬʽʷ. ʃʴʚʽʚ: ʃʽʛʘ-ʇʨʝʩ, 

2015. 218 ʩ.  

122. Nikouei A., Zibaei M., Ward F. A. Incentives to adopt irrigation water 

saving measures for wetlands preservation: An integrated basin scale analysis. 

Journal of Hydrology. 2012. Nʦ. 464ï465. ʈ. 216ï232. 

123. ɻʦʩʧʦʜʘʨʝʥʢʦ ɻ. ʄ., ʏʝʨʥʦ ʆ. ɼ., ʉʫʭʦʤʫʜ ʆ. ɻ. ɼʦ ʧʠʪʘʥʥʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʤʽʩʪʫ ʨʫʭʦʤʠʭ ʬʦʨʤ ʬʦʩʬʦʨʫ ʽ ʢʘʣʽʶ ʚ ʯʦʨʥʦʟʝʤʽ 

ʦʧʽʜʟʦʣʝʥʦʤʫ ʜʣʷ ʢʫʣʴʪʫʨ ʧʦʣʴʦʚʦʾ ʩʽʚʦʟʤʽʥʠ. ʌʘʢʪʦʨʠ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ 

ʪʘ ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ: ʟʙ. ʥʘʫʢ. ʧʨ. ʋʤʘʥʩʴʢʦʾ ʉɻɸ. ʋʤʘʥʴ, 1998. ʉ. 94ï98.  

124. ɻʦʩʧʦʜʘʨʝʥʢʦ ɻ. ʄ., ʏʝʨʥʦ ʆ. ɼ. ɿʤʽʥʘ ʧʦʢʘʟʥʠʢʽʚ ʨʦʜʶʯʦʩʪʽ 

ʯʦʨʥʦʟʝʤʫ ʦʧʽʜʟʦʣʝʥʦʛʦ ʟʘ ʪʨʠʚʘʣʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʙʨʠʚ ʫ ʧʦʣʴʦʚʽʡ 

ʩʽʚʦʟʤʽʥʽ. ɸʛʨʦʭʽʤʽʯʥʽ ʪʘ ʘʛʨʦʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʧʽʜʚʠʱʝʥʥʷ ʨʦʜʶʯʦʩʪʽ 

http://irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=JUU_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=IJ%3D&S21COLORTERMS=1&S21STR=%D0%96101927
https://www.sciencedirect.com/science/article/pii/S0570178312000243#!
https://www.sciencedirect.com/science/article/pii/S0570178312000243#!
https://www.sciencedirect.com/science/article/pii/S0570178312000243#!
https://www.sciencedirect.com/science/article/pii/S0022169412005896#!
https://www.sciencedirect.com/science/article/pii/S0022169412005896#!
https://www.sciencedirect.com/science/article/pii/S0022169412005896#!
https://www.sciencedirect.com/science/journal/00221694


158 

ˇʨʫʥʪʽʚ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʙʨʠʚ: ʤʘʪʝʨʽʘʣʠ ʄʽʞʥʘʨ. ʥʘʫʢ.-ʧʨʘʢʪ. ɯʥʪʝʨʥʝʪ-

ʢʦʥʬ., ʧʨʠʩʚʷʯʝʥʦʾ 150- ʨʽʯʯʶ ʚʽʜ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ʘʢʘʜʝʤʽʢʘ ɼ. ʄ. 

ʇʨʷʥʠʰʥʠʢʦʚʘ ʪʘ ʄʽʞʥʘʨʦʜʥʦʤʫ ɼʥʶ ʘʛʨʦʭʽʤʽʢʘ, 8ï10 ʯʝʨʚʥʷ, 2015. ʃʴʚʽʚ. 

2015. ʉ. 68ï75.  

125. ʊʠʤʯʫʢ ɯ. ʉ. ʅʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʥʘ 

ʘʛʨʦʝʢʦʩʠʩʪʝʤʫ ʽ ʡʦʛʦ ʤʽʥʽʤʽʟʘʮʽʷ ʤʝʪʦʜʦʤ ʢʘʧʩʫʣʶʚʘʥʥʷ ʜʦʙʨʠʚ. ʅʘʫʢʦʚʠʡ 

ʚʽʩʥʠʢ ʃʴʚʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʚʝʪʝʨʠʥʘʨʥʦʾ ʤʝʜʠʮʠʥʠ ʪʘ 

ʙʽʦʪʝʭʥʦʣʦʛʽʡ ʽʤ. ʉ. ɿ. ˆʞʠʮʴʢʦʛʦ. 2012. ʊ. 14, ˉ 2 (3). ʉ. 116ï123. 

126. ʆʧʪʠʤʽʟʘʮʽʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ ʟʘ 

ʦʨʛʘʥʦ-ʤʽʥʝʨʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʫʜʦʙʨʝʥʥʷ ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ / ʄʘʟʫʨ ʆ. ɺ. 

ʪʘ ʽʥ. ʉʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʪʘ ʣʽʩʽʚʥʠʮʪʚʦ. 2021. ˉ 21. ʉ. 120ī128. DOI: 

10.37128/2707-5826-2021-2-10. 

127. ʇʦʪʘʧʝʥʢʦ ʃ. ɺ. ɸʛʨʦʭʽʤʽʯʥʘ ʦʮʽʥʢʘ ʨʽʟʥʠʭ ʩʠʩʪʝʤ ʫʜʦʙʨʝʥʥʷ 

ʢʘʨʪʦʧʣʽ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʚ ʟʦʥʽ ʇʦʣʽʩʩʷ. ʂʘʨʪʦʧʣʷʨʩʪʚʦ. 2014. ɺʠʧ. 42. ʉ. 

175ī184. 

128. ʂʘʨʤʘʟʽʥʘ ʃ. ɭ., ʂʫʧʨʽʷʥʦʚʘ ʊ. ʄ., ɺʠʰʥʝʚʩʴʢʘ ʆ. ɸ. ɺʧʣʠʚ 

ʢʦʤʙʽʥʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʜʦʙʨʝʥʥʷ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʚʠʭʽʜ ʙʫʣʴʙ ʥʘʩʽʥʥʻʚʦʾ 

ʬʨʘʢʮʽʾ ʥʦʚʠʭ ʩʦʨʪʽʚ ʢʘʨʪʦʧʣʽ. ʂʘʨʪʦʧʣʷʨʩʪʚʦ ʋʢʨʘʾʥʠ. 2013. ˉ 3ī4. ʉ. 

40ī44. 

129. ʂʫʧʨʽʷʥʦʚʘ ʊ. ʄ. ʆʧʪʠʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʪʘ 

ʱʽʣʴʥʽʩʪʴ ʩʪʝʙʣʦʩʪʦʶ ʜʣʷ ʥʦʚʠʭ ʩʦʨʪʽʚ ʢʘʨʪʦʧʣʽ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʚ ʟʦʥʽ 

ʇʦʣʽʩʩʷ ʋʢʨʘʾʥʠ. ʂʘʨʪʦʧʣʷʨʩʪʚʦ ʋʢʨʘʾʥʠ. 2014. ˉ 1/2. C. 51ī56. 

130. ɺʧʣʠʚ ʨʽʟʥʠʭ ʚʠʜʽʚ ʦʨʛʘʥʽʯʥʠʭ ʪʘ ʦʨʛʘʥʦ-ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʥʘ 

ʫʨʦʞʘʡʥʽʩʪʴ ʽ ʷʢʽʩʪʴ ʙʫʣʴʙ ʢʘʨʪʦʧʣʽ ʪʘ ʧʦʞʠʚʥʠʡ ʨʝʞʠʤ ˇʨʫʥʪʫ / ʖ. ʄ. 

ʆʣʽʬʽʨ ʪʘ ʽʥ. ʂʘʨʪʦʧʣʷʨʩʪʚʦ ʋʢʨʘʾʥʠ. 2012. ˉ 1ī2 (26ī27). ʉ. 23ī27. 

131. Bottini A., Tizio-Futon P. Hormohal contribution of the mother tuber 

to growth, stolonization and tuberization of the Potato Plant (sol. tub.1). 1981. P. 

27ī32. 

132. ʂʦʥʮʝʧʮʽʾ ɼʝʨʞʘʚʥʦʾ ʮʽʣʴʦʚʦʾ ʧʨʦʛʨʘʤʠ ʨʦʟʚʠʪʢʫ ʦʚʦʯʽʚʥʠʮʪʚʘ 

ʥʘ ʧʝʨʽʦʜ ʜʦ 2025 ʨʦʢʫ : ʈʦʟʧʦʨʷʜʞʝʥʥʷ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 



159 

21.10.2020 ʨ. ˉ 1333-ʨ. / ʄ-ʚʦ ʘʛʨʘʨ. ʧʦʣʽʪʠʢʠ ʪʘ ʧʨʦʜʦʚʦʣʴʩʪʚʘ ʋʢʨʘʾʥʠ. 

URL: https://zakon.rada.gov.ua/laws/show/1333-2020-ʨ#Text (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 

14. 12. 2024).  

133. ɺʧʣʠʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʫ ɸʣʴʙʽʪ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʥʘʩʽʥʥʻʚʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʝʨʝʜʙʘʟʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʢʘʨʪʦʧʣʽ / ɹʽʣʽʥʩʴʢʘ ʆ. ʄ. ʪʘ ʽʥ. 

ɺʽʩʥʠʢ ʘʛʨʘʨʥʦʾ ʥʘʫʢʠ ʇʨʠʯʦʨʥʦʤʦʨ'ʷ. 2021. ɺʠʧ. 2. ʉ. 71ï79.  

134. Thapa R., Mirsky S. B., Tully K. L. Cover Crops Reduce Nitrate 

Leaching in Agroecosystems: A Global Meta-Analysis. J. Environ. 

Qual. 2018. Nʦ. 47. ʈ. 1400ï1411.  

135. ʂʦʨʩʫʥ ʉ. ɻ., ʂʣʠʤʝʥʢʦ ɯ. ɯ. ɽʢʦʪʦʢʩʠʢʦʣʦʛʽʯʥʠʡ ʩʪʘʪʫʩ ʩʠʩʪʝʤ 

ʫʜʦʙʨʝʥʥʷ ʢʫʣʴʪʫʨ ʟʝʨʥʦ-ʧʨʦʩʘʧʥʦʾ ʩʽʚʦʟʤʽʥʠ : ʤʦʥʦʛʨʘʬʽʷ. ɺʽʥʥʠʮʷ : ʊʚʦʨʠ, 

2018. 212 ʩ. 

136. Response of potato yield, soil chemical and microbial properties to 

different rotation sequences of green manure-potato cropping in North China /  

Xiya Wang et al. Soil and Tillage Research. 2022. Vol. 217. ʈ. 105273 

https://doi.org/10.1016/j.still.2021.105273 

137. ɿʘʚʘʜʩʴʢʘ ʆ., ʇʘʨʭʦʤʫʢ ʗ. ʗʢʽʩʪʴ ʧʣʦʜʽʚ ʧʦʤʽʜʦʨʘ ʟʘʣʝʞʥʦ ʚʽʜ 

ʩʦʨʪʫ ʪʘ ʩʪʫʧʝʥʷ ʩʪʠʛʣʦʩʪʽ. Modern Scientific Researches. 2019. Issue 9. Part 1. 

ʈ. 88ï91. DOI: 10.30889/2523-4692.2019-09-01-017. 

138. ʃʘʚʨʦʚʘ ɯ. ʆ. ʉʣʽʜʘʤʠ CHORNOBYL : ʥʘʚʯ. ʧʦʩʽʙ. ʍʘʨʢʽʚ : 

ʄʘʜʨʠʜ, 2019. 112 ʩ. 

139. Yield benefits from joint application of manure and inorganic 

fertilizer in a long-term field pea, wheat and potato crop rotation / Xiaopeng Shi et 

al. Field Crops Research. 2023. Vol. 294. ʈ. 108873 

https://doi.org/10.1016/j.fcr.2023.108873 

140. ʄʘʥʴʢʦ ʄ. ɺ., ʆʣʝʢʩʽʡʯʝʥʢʦ ʅ. ʆ., ʂʠʪʘʻʚ ʆ. ɯ. ʆʩʦʙʣʠʚʦʩʪʽ 

ʽʥʜʫʢʮʽʾ ʬʣʫʦʨʝʩʮʝʥʮʽʾ ʭʣʦʨʦʬʽʣʫ ʚ ʣʠʩʪʢʘʭ ʨʦʩʣʠʥ ʢʫʣʴʪʠʚʘʨʽʚ Acer 

Platanoides L. ʚ ʫʤʦʚʘʭ ʤʽʩʪʘ ʂʠʻʚʘ. ʅʘʫʢʦʚʠʡ ʚʽʩʥʠʢ ʅʘʮʽʦʥʘʣʴʥʦʛʦ 

ʣʽʩʦʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʋʢʨʘʾʥʠ. 2016. ɺʠʧ. 26. ˉ 5. ʉ. 102ï109.  

https://www.sciencedirect.com/journal/soil-and-tillage-research
file:///C:/Users/Тетьяна/Downloads/Vol.%20217
https://www.sciencedirect.com/journal/field-crops-research
https://www.sciencedirect.com/journal/field-crops-research/vol/294/suppl/C


160 

141. ʄʘʨʢʝʨ ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ ï ʚʽʪʘʤʽʥ ʉ / ʆ. ʂ. 

ʐʫʣʴʛʘ ʪʘ ʽʥ. ʄʦʣʦʜʠʡ ʚʯʝʥʠʡ. 2018. ˉ 2 (54). ʉ. 56ï62. 

142. ʄʘʨʤʫʣʴ ʃ. ʆ., ʅʦʚʘʢ ʅ. ʇ. ʈʦʟʚʠʪʦʢ ʦʨʛʘʥʽʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚ 

ʋʢʨʘʾʥʽ ʥʘ ʟʘʩʘʜʘʭ ʢʦʦʧʝʨʘʮʽʾ. ɽʢʦʥʦʤʽʢʘ ɸʇʂ. 2016. ˉ 9. ʉ. 26ï32.  

143. ʄʘʨʮʽʥʠʰʠʥ ʖ. ɼ., ɼʟʝʥʜʟʝʣʴ ɸ. ʖ. ɺʧʣʠʚ ʦʨʛʘʥʦ-ʤʽʥʝʨʘʣʴʥʦʛʦ 

ʜʦʙʨʠʚʘ çSmartè ʢʦʤʧʦʟʠʪ ʄʘʨʮʽʥʠʰʠʥÈ ʥʘ ˇʨʫʥʪʦʚʠʭ ʯʝʨʚ'ʷʢʽʚ (ɽisenia 

foetida). ʊʝʨʥʦʧʽʣʴʩʴʢʽ ʙʽʦʣʦʛʽʯʥʽ ʯʠʪʘʥʥʷ ï Ternopil Bioscience ï 2019: 

ʤʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨ. ʥʘʫʢ. - ʧʨʘʢʪ. ʢʦʥʬ. ʧʨʠʩʚʷʯʝʥʦʾ 80-ʨʽʯʯʶ ʚʽʜ ʜʥʷ 

ʥʘʨʦʜʞʝʥʥʷ ʜ.ʙ.ʥ., ʧʨʦʬ. ʗʚʦʥʝʥʢʘ ʆ. ʌ. ʪʘ 75-ʨʽʯʯʶ ʚʽʜ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ 

ʜ.ʙ.ʥ., ʧʨʦʬ. ʗʚʦʥʝʥʢʘ ɹ. ɺ. (4-5 ʣʠʩʪʦʧʘʜʘ 2019 ʨ., ʊʝʨʥʦʧʽʣʴ). ʊʝʨʥʦʧʽʣʴ: 

ɺʝʢʪʦʨ, 2019. ʉ. 192ï195.  

144. ʅʘʡʜʴʦʥʦʚʘ ʆ. ɭ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʛʫʤʽʥʦʚʦʛʦ ʧʨʝʧʘʨʘʪʫ çHumin 

Plusè ʚ ʦʨʛʘʥʽʯʥʦʤʫ ʟʝʤʣʝʨʦʙʩʪʚʽ. ɺʽʩʥʠʢ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʘʛʨʘʨʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ɺ. ɺ. ɼʦʢʫʯʘʻʚʘ. ʉʝʨ. ˆʨʫʥʪʦʟʥʘʚʩʪʚʦ. 2015. ˉ 2. 

ʉ. 39ï50. 

145. ʂʦʨʜʫʣʷʥ ʖ. ɺ., ɻʫʥʯʘʢ ʄ. ɺ., ʉʦʣʦʤʽʡʯʫʢ ʄ. ʇ. ɺʧʣʠʚ 

ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʪʘ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʢʘʨʪʦʧʣʽ. 

ʂʘʨʪʦʧʣʷʨʩʪʚʦ. 2019. ɺʠʧ. 44. ʉ. 151ï159. 

146. ʄ'ʷʣʢʦʚʩʴʢʠʡ ʈ. ʆ. ɺʧʣʠʚ ʜʦʙʨʠʚ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʙʫʣʴʙ 

ʢʘʨʪʦʧʣʽ ʚ ʫʤʦʚʘʭ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ. ɺʽʩʥʠʢ ʇʦʣʪʘʚʩʴʢʦʾ 

ʜʝʨʞʘʚʥʦʾ ʘʛʨʘʨʥʦʾ ʘʢʘʜʝʤʽʾ. 2017. ˉ 4. ʉ. 56ï58. 

147. Optimizing Phosphorus Fertilizer Management in Potato Production / 

C. J. Rosen et al. American Journal of Potato Research. 2014. ˉ 91 (2). ʈ. 145ï

160. 

148. ʄʘʨʮʽʥʠʰʠʥ ʖ. ɼ., ɼʟʝʥʜʟʝʣʴ ɸ. ʖ. ʊʦʢʩʠʢʦʣʦʛʽʯʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʨʛʘʥʦ-ʤʽʥʝʨʘʣʴʥʦʛʦ ʜʦʙʨʠʚʘ çSmartè ʢʦʤʧʦʟʠʪ ʄʘʨʮʽʥʠʰʠʥ  

VinSmartEco : ʟʙ. ʤʘʪʝʨʽʘʣʽʚ ɯ ʄʽʞʥʘʨ. ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. (ɺʽʥʥʠʮʷ, 16-18 

ʪʨʘʚʥʷ 2019 ʨ.). ɺʽʥʥʠʮʷ : ʂɺʅɿ ɺʽʥʥʠʮʴʢʘ ʘʢʘʜʝʤʽʷ ʥʝʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠ, 

2019. ɺʠʧ. ˉ 2 (25). ʉ. 298ï299. 

https://link.springer.com/journal/12230
https://link.springer.com/journal/12230


161 

149. Alva ɸ. ʂ., Moore ɸ. D., Collins H. P. Impact of Deficit Irrigation on 

Tuber Yield and Quality of Potato Cultivars. Journal of Crop Improvement. 2012. 

ˉ 26 (2). ʈ. 211ï227. 

150. ʄʠʭʘʣʴʩʴʢʘ ʃ. ʄ., ʄʘʢʦʚʝʡʯʫʢ ʊ. ɯ., ʐʚʘʨʪʘʫ ɺ. ɺ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʜʦʙʨʠʚʘ ʤʝʛʘʬʦʣ ʽ ʨʝʪʘʨʜʘʥʪʽʚ ʢʣʘʩʫ ʘʮʠʣʮʠʢʣʦʛʝʢʩʘʜʽʦʥʽʚ ʥʘ ʧʦʩʽʚʘʭ 

ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ. ʌʠʟʠʦʣʦʛʠʷ ʨʘʩʪʝʥʠʡ ʠ ʛʝʥʝʪʠʢʘ. 2019. ʊ. 51. ˉ 6. ʉ. 541ï

548.  

151. ʅʘʟʘʨʝʥʢʦ ɯ. ɯ., ʇʦʣʴʯʠʥʘ ʉ. ʄ., ʅʽʢʦʨʠʯ ɺ. ɸ. ˆʨʫʥʪʦʟʥʘʚʩʪʚʦ : 

ʧʽʜʨʫʯ. ʏʝʨʥʽʚʮʽ : ʂʥʠʛʠ ʍʍɯ, 2008. 400 ʩ.  

152. ʆʩʥʦʚʥʽ ʰʣʷʭʠ ʧʽʜʚʠʱʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ, ʟʘʚʜʘʥʥʷ ʪʘ 

ʧʝʨʩʧʝʢʪʠʚʠ / ɭ. ɺ. ʗʨʤʦʣʝʥʢʦ ʪʘ ʽʥ. ɺʽʩʥʠʢ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʚʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ. 2016. ɺʠʧ. 1 (73). ʉ. 39ï48. 

153. ʇʨʦ ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʦʙʽʛ ʦʨʛʘʥʽʯʥʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʧʨʦʜʫʢʮʽʾ ʪʘ ʩʠʨʦʚʠʥʠ : ɿʘʢʦʥ ʋʢʨʘʾʥʠ ʚʽʜ 2 ʩʝʨʧʥʷ 2019 ʨ. ˉ 2496-VIII. 

URL: https://zakon.rada.gov.ua/laws/show/425-18#Text (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 

16.09.2020). 

154. ʉʠʤʙʽʦʪʠʯʥʘ ʘʟʦʪʬʽʢʩʘʮʽʷ ʪʘ ʚʨʦʞʘʡ / ɻ. ʄ. ɻʦʩʧʦʜʘʨʝʥʢʦ ʪʘ ʽʥ. 

2018. 298 ʩ. 

155. ʇʨʷʜʢʽʥʘ ɻ. ʆ., ɿʙʦʨʽʚʩʴʢʘ ʆ. ʇ., ʈʠʞʠʢʦʚʘ ʇ. ʃ. ɼʝʧʦʥʫʚʘʣʴʥʘ 

ʟʜʘʪʥʽʩʪʴ ʩʪʝʙʣʘ ʩʫʯʘʩʥʠʭ ʩʦʨʪʽʚ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʟʘ ʟʤʽʥʥʠʭ ʫʤʦʚ ʜʦʚʢʽʣʣʷ ʷʢ 

ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʤʘʨʢʝʨ ʾʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ɺʽʩʥʠʢ ʋʢʨʘʾʥʩʴʢʦʛʦ ʪʦʚʘʨʠʩʪʚʘ 

ʛʝʥʝʪʠʢʽʚ ʽ ʩʝʣʝʢʮʽʦʥʝʨʽʚ. 2016. ˉ 2. ʉ. 44ï50.  

156. ʇʰʠʯʝʥʢʦ ʆ. ɯ. ʌʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʷʯʤʝʥʶ ʷʨʦʛʦ ʚ 

ʫʤʦʚʘʭ ʦʨʛʘʥʽʯʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ. ɺʽʩʥʠʢ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʽʤ. ʇ. ɺʘʩʠʣʝʥʢʘ. ʉʝʨ. 

ʄʝʭʘʥʽʟʘʮʽʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʧʨʠʩʚʷʯ. ɺʩʝʫʢʨ. ʥʘʫʢ.- 

ʧʨʘʢʪ. ʢʦʥʬ. çʆʧʪʠʤʽʟʘʮʽʷ ʪʝʭʥʽʯʥʠʭ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ 

ʘʛʨʦʚʠʨʦʙʥʠʮʪʚʘè. 2019. ɺʠʧ. 199. ʉ. 314ï319. URL: http://repo.snau.edu.ua: 

8080/xmlui/handle/123456789/7405 (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 13.12.2021). 



162 

157. ʇʣʠʩ ʗ. ɺ. ɺʧʣʠʚ ʛʫʤʽʥʦʚʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʦʚʦʯʝʚʠʭ ʢʫʣʴʪʫʨ. ɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʪʘ ʥʘʫʢʦʚʽ ʟʚʝʨʰʝʥʥʷ ʤʦʣʦʜʽ ʥʘ 

ʧʦʯʘʪʢʫ ʪʨʝʪʴʦʛʦ ʪʠʩʷʯʦʣʽʪʪʷ : ʟʙ. ʤʘʪʝʨʽʘʣʽʚ V ʥʘʫʢ.-ʧʨʘʢ. ʢʦʥʬ. ʩʪʫʜʝʥʪʽʚ, 

ʤʘʛʽʩʪʨʘʥʪʽʚ ʪʘ ʘʩʧʽʨʘʥʪʽʚ, 19 ʣʠʩʪ. 2020 ʨ. ʉʣʦʚôʷʥʩʴʢ, 2020. ʉ. 47ï48.  

158. ʇʣʦʱʽ, ʚʘʣʦʚʽ ʟʙʦʨʠ ʪʘ ʫʨʦʞʘʡʥʽʩʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ, ʟʘ ʾʭ ʚʠʜʘʤʠ ʪʘ ʧʦ ʨʝʛʽʦʥʘʭ ʫ 2021 ʨʦʮʽ. ɼʝʨʞʘʚʥʘ ʩʣʫʞʙʘ 

ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ. URL: 

https://ukrstat.gov.ua/operativ/operativ2017/sg/pvzu/arch_pvxu.htm (ʜʘʪʘ 

ʟʚʝʨʥʝʥʥʷ: 10.08.2022). 

159. ʈʝʛʫʣʷʪʦʨʠ ʨʦʩʪʫ ʥʘ ʦʩʥʦʚʽ ʧʨʠʨʦʜʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ ʾʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʨʦʩʣʠʥʥʠʮʪʚʽ / ɺ. ʂ. ʗʚʦʨʩʴʢʘ ʪʘ ʽʥ. ʂʠʾʚ : ʃʦʛʦʩ, 2006. ʉ. 

147ï175. 

160. Mahmoud A. R., Hafez M. M., Magda M. Increasing productivity of 

potato plants (solanum tuberosum L.) by using potassium fertilizer and humic acid 

application. International Journal of Academic Research. 2010. Nʦ. 2 (2). ʈ. 83ï

88. 

161. Commercial Evaluation of Seasonal Distribution of Nitrogen Fertilizer 

for Potato / Rens L. et al. Potato Research. 2016. Nʦ. 59 (1). ʈ. 1ï20. 

162. ʈʦʛʘʯ ɺ. ɺ., ʈʦʛʘʯ ʊ. ɯ. ɺʧʣʠʚ ʩʠʥʪʝʪʠʯʥʠʭ ʩʪʠʤʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ʥʘ 

ʤʦʨʬʦ-ʬʽʟʽʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʙʽʦʣʦʛʽʯʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʘʨʪʦʧʣʽ. 

ɺʽʩʥʠʢ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʉʝʨ. ɹʽʦʣʦʛʽʷ, ʝʢʦʣʦʛʽʷ. 2015. ˉ 2. 

ʉ. 221ï224.  

163. ʄʦʨʬʦʛʝʥʝʟ, ʬʦʪʦʩʠʥʪʝʟ ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʝʨʮʶ (ʉapsicum 

annum L.) ʟʘ ʚʧʣʠʚʫ ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ʟ ʨʽʟʥʠʤʠ ʥʘʧʨʷʤʘʤʠ ʪʘ ʤʝʭʘʥʽʟʤʘʤʠ 

ʜʽʾ / ɺ. ɺ. ʈʦʛʘʯ, ɼ. ɸ. ʂʽʨʽʟʽʡ, ɺ. ɻ. ʂʫʨôʷʪʘ, ʊ. ɯ. ʈʦʛʘʯ. ʌʽʟʽʦʣʦʛʽʷ ʨʦʩʣʠʥ ʽ 

ʛʝʥʝʪʠʢʘ. 2022. ʊ. 54. ˉ 3. ʉ. 214ï232. 

164. ʈʦʤʘʱʝʥʢʦ ʄ. ɯ. ʐʘʪʢʦʚʩʴʢʠʡ ɸ. ʇ., ʈʷʙʢʦʚ ʉ. ɺ. ʂʨʘʧʣʠʥʥʝ 

ʟʨʦʰʝʥʥʷ ʦʚʦʯʝʚʠʭ ʢʫʣʴʪʫʨ ʽ ʢʘʨʪʦʧʣʽ ʚ ʫʤʦʚʘʭ ʉʪʝʧʫ ʋʢʨʘʾʥʠ. ʂʠʾʚ : ɼɯɸ, 

2012. 248 ʩ.  

https://link.springer.com/journal/11540


163 

165. ʉʘʥʽʥ ʖ. ɺ., ʉʘʥʽʥ ɺ. ɸ. ʆʩʦʙʣʠʚʦʩʪʽ ʧʦʟʘʢʦʨʝʥʝʚʦʛʦ 

ʧʽʜʞʠʚʣʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʤʽʢʨʦʝʣʝʤʝʥʪʘʤʠ. ɸʛʨʦʥʦʤʽʷ 

ʉʴʦʛʦʜʥʽ. 2012. URL: http://agro-

business.com.ua/agro/ahronomiiasohodni/item/218-osoblyvosti-pozakorenevoho-

pidzhyvlennia-silskohospodarskykhkultur-mikroelementamy.html (ʜʘʪʘ 

ʟʚʝʨʥʝʥʥʷ: 15.06.2019). 

166. ʉʪʘʩʠʢ ʆ. ʆ., ʂʽʨʽʟʽʡ ɼ. ɸ., ʇʨʷʜʢʽʥʘ ɻ. ʆ. ʌʦʪʦʩʠʥʪʝʟ ʽ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ: ʦʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʜʦʩʷʛʥʝʥʥʷ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʨʦʟʨʦʙʢʠ. 

ʌʽʟʽʦʣʦʛʽʷ ʨʦʩʣʠʥ ʽ ʛʝʥʝʪʠʢʘ. 2021. ʊ. 53. ˉ 2. ʉ. 160ï184. 

167. ɻʦʣʦʚʘʪʶʢ ʈ. ʖ., ʄôʷʣʢʦʚʩʴʢʠʡ ʈ. ʆ., ɹʝʟʚʽʢʦʥʥʠʡ ʇ. ɺ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʤʽʢʨʦʜʦʙʨʠʚ ʽ ʙʽʦʩʪʠʤʫʣʷʪʦʨʽʚ ʧʽʜ 

ʯʘʩ ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ ʚ ʫʤʦʚʘʭ ɿʘʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ. 

ʊʘʚʨʽʡʩʴʢʠʡ ʥʘʫʢʦʚʠʡ ʚʽʩʥʠʢ. ʉʝʨʽʷ: ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʥʘʫʢʠ. 2021. ɺʠʧ. 

119. ʉ. 28ī35. DOI: https://doi.org/10.32851/2226-0099.2021.119.4. 

168. ʉʪʝʧʘʩʶʢ ʃ. ʄ. ɹʦʨʠʩʝʥʢʦ ʅ. ʇ. ʈʦʟʚʠʪʦʢ ʦʨʛʘʥʽʯʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʋʢʨʘʾʥʽ. ʆʨʛʘʥʽʯʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʽ ʧʨʦʜʦʚʦʣʴʯʘ ʙʝʟʧʝʢʘ. 

ɾʠʪʦʤʠʨ : ɾʅɸɽʋ, 2019. ʉ. 110ï115. 

169. ʊʝʨʝʢ ʆ. ɯ., ʇʘʮʫʣʘ ʆ. ɯ. ʈʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ : ʥʘʚʯ. ʧʦʩʽʙ. 

ʃʴʚʽʚ : ʃʅʋ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ, 2011. 328 ʩ. 

170. Radwan E. A., El-Shall Z. S. A. Effect of potassium fertilization and 

humic acid application on plant growth and productivity of potato plants under 

clay soil. J. Plant Production. 2011. Nʦ. 2(7). ʈ. 877ï890. 

171. Gao X., Parsonage S., Tenuta M., Baron K. Nitrogen Fertilizer 

Management Practices to Reduce N2O Emissions from Irrigated Processing Potato 

in Manitoba. American Journal of Potato Research. 2017. Nʦ. 94(4). ʈ. 390ï402. 

172. Potato Yield Response and Seasonal Nitrate Leaching as Influenced 

by Nitrogen Management / C. C. Cl®ment et al. Agronomy 2021. Nʦ. 11. ʈ. 2055. 

173. Water and Nitrogen Fertilizer Management in Potato (Solanum 

tuberosum L.): A Review / B. Shrestha et al. Agronomy 2023. Nʦ. 13. ʈ. 2566 

http://irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=JUU_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=IJ%3D&S21COLORTERMS=1&S21STR=%D0%9669225%3A%D0%A1.-%D0%B3.%D0%BD
http://irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=JUU_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=IJ%3D&S21COLORTERMS=1&S21STR=%D0%9669225%3A%D0%A1.-%D0%B3.%D0%BD
https://link.springer.com/journal/12230


164 

174. ʋʣʴʷʥʯʝʥʢʦ ʆ. ɺ., ɹʝʟʫʩ ʈ. ʄ. ʇʨʦʙʣʝʤʠ ʪʘ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ 

ʦʨʛʘʥʽʯʥʦʛʦ ʦʚʦʯʽʚʥʠʮʪʚʘ ʽ ʧʣʦʜʽʚʥʠʮʪʚʘ ʚ ʋʢʨʘʾʥʽ. ɺʽʩʥʠʢ ʍʘʨʢʽʚʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ɺ. ɺ. ɼʦʢʫʯʘʻʚʘ. ʉʝʨ. ɽʢʦʥʦʤʽʯʥʽ 

ʥʘʫʢʠ. 2016. ˉ 2. ʉ. 23ï32. 

175. Nitrogen fertilizer rate and timing of application for potato under 

different irrigation methods / A.L.B.R. da Silva et al. Agric. Water 

Manag. 2023. Nʦ. 283. ʈ. 108312. 

176. Organomineral Fertilizer in Planting of Potato Cultivars Ćgata and 

Atlantic Mara L¼cia Martins Magela et al. Agronomy. 2025. Nʦ. 15 (8). ʈ. 1833. 

https://doi.org/10.3390/agronomy15081833 

177. ʌʦʪʦʩʠʥʪʝʟ. ʊ. 2 : ɸʩʩʠʤʠʣʷʮʠʷ ʉʆ2 ʠ ʤʝʭʘʥʠʟʤʳ ʝʝ ʨʝʛʫʣʷʮʠʠ / 

ɼ. ɸ. ʂʠʨʠʟʠʡ ʪʘ ʽʥ. ʂʠʝʚ : ʃʦʛʦʩ, 2014. 478 ʩ. 

178. ʎʤʫʨ ʖ. ʖ. ʅʘʫʢʦʚʽ ʚʠʥʘʭʦʜʠ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʫʨʦʛʦ ʚʫʛʽʣʣʷ. ʅʘʫʢʦʚʠʡ ʚʽʩʥʠʢ ʋʞʛʦʨʦʜʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʉʝʨ. ʍʽʤʽʷ. 2010. ɺʠʧ. 24. ʉ. 159ï161. 

179. ʏʘʡʢʘ ʊ. ʆ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʦʨʛʘʥʽʯʥʦʛʦ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ 

ʋʢʨʘʾʥʽ. ɺʽʩʥʠʢ ʇʦʣʪʘʚʩʴʢʦʾ ʜʝʨʞʘʚʥʦʾ ʘʛʨʘʨʥʦʾ ʘʢʘʜʝʤʽʾ. 2011. ˉ 4. ʉ. 160ï 

164. 

180. ʐʫʚʘʨ ɯ. ɸ., ɻʥʠʜʶʢ ɺ. ʉ., ʉʝʥʜʝʮʴʢʠʡ ɺ. ʄ. ʇʦʣʽʧʰʝʥʥʷ 

ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ ʽ ʢʦʤʧʣʝʢʩʥʠʭ 

ʛʫʤʽʥʦʚʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟʘ ʥʦʚʽʪʥʽʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ. ʇʦʩʽʙʥʠʢ 

ʫʢʨʘʾʥʩʴʢʦʛʦ ʭʣʽʙʦʨʦʙʘ. 2016. ʊ. 1. ʉ. 195ï201. 

181. ʗʨʦʰʝʥʢʦ ʈ. ʖ., ʄʽʨʟʦʻʚʘ ʊ. ɺ. ʑʦʜʦ ʧʨʦʙʣʝʤ ʽ ʧʝʨʩʧʝʢʪʠʚ 

ʨʦʟʚʠʪʢʫ ʦʨʛʘʥʽʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ ʨʦʩʣʠʥʥʠʮʪʚʘ. ʆʨʛʘʥʽʯʥʝ 

ʚʠʨʦʙʥʠʮʪʚʦ ʽ ʧʨʦʜʦʚʦʣʴʯʘ ʙʝʟʧʝʢʘ. ɾʠʪʦʤʠʨ : ɾʅɸɽʋ, 2019. ʉ. 124ï126. 

182. ʂʘʨʪʦʧʣʷʨʩʪʚʦ: ʤʝʪʦʜʠʢʘ ʜʦʩʣʽʜʥʦʾ ʩʧʨʘʚʠ / ʟʘ ʨʝʜ. 

ɸ. ɸ. ɹʦʥʜʘʨʯʫʢʘ, ɺ. ɸ. ʂʦʣʪʫʥʦʚʘ. ɺʽʥʥʠʮʷ. 2019. 652 ʩ. 

183. ʄʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʟ 

ʢʘʨʪʦʧʣʝʶ. ʅʝʤʽʰʘʻʚʦ. 2002. 182 ʩ.  

https://www.mdpi.com/journal/agronomy
https://doi.org/10.3390/agronomy15081833


165 

184. ʄʝʪʦʜʠʢʘ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʘʛʨʦʥʦʤʽʾ / ɽ. ʈ. ɽʨʤʘʥʪʨʘʫʪ ʪʘ 

ʥ̔. ɹʽʣʘ ʎʝʨʢʚʘ, 2018. 104 ʩ.  

185. ʄʝʪʦʜʠʯʥʽ ʥʘʩʪʘʥʦʚʠ ʟ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʠʤʦʛ ʩʪʘʥʜʘʨʪʫ Global 

g.a.p. ʫ ʢʘʨʪʦʧʣʷʨʩʪʚʽ. ʇʨʦʝʢʪ USAID çʇʽʜʪʨʠʤʢʘ ʘʛʨʘʨʥʦʛʦ ʪʘ ʩʽʣʴʩʴʢʦʛʦ 

ʨʦʟʚʠʪʢʫè. ʂʠʾʚ, 2018. 80 ʩ.  

186. ʄʝʪʦʜʦʣʦʛʽʷ ʦʮʽʥʶʚʘʥʥʷ ʩʦʨʪʦʟʨʘʟʢʽʚ ʢʘʨʪʦʧʣʽ ʥʘ ʩʪʽʡʢʽʩʪʴ ʧʨʦʪʠ 

ʦʩʥʦʚʥʠʭ ʰʢʽʜʥʠʢʽʚ ʽ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ / ʉ. ʆ. ʊʨʠʙʝʣʴ ʪʘ ʽʥ. ; ʟʘ ʥʘʫʢ. ʨʝʜ.  

ʉ. ʆ. ʊʨʠʙʝʣʷ ʽ ɸ. ɸ. ɹʦʥʜʘʨʯʫʢʘ. ʂʠʾʚ, 2013. 264 ʩ.  

187. ʄʦʣʦʮʴʢʠʡ ʄ. ʗ., ʂʫʮʝʥʢʦ ɺ. ʉ., ʅʝʤʯʝʥʢʦ ʀ. ʀ. ʈʝʢʦʤʝʥʜʘʮʠʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʦʨʤ ʧʦʩʘʜʢʠ ʢʘʨʪʦʬʝʣʷ ʧʦ ʦʧʪʠʤʘʣʴʥʦʤʫ ʩʪʝʙʣʝʩʪʦʶ. 

ɻʣʘʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʣʦʜʦʦʚʦʱʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʢʘʨʪʦʬʝʣʷ. ɺʠʥʥʠʮʘ, 1989. 

12 ʩ.  

188. ʄʝʜʚʝʜʦʚʩʴʢʠʡ ʆ. ʂ., ɯʚʘʥʝʥʢʦ ʇ. ɯ. ɽʥʝʨʛʝʪʠʯʥʠʡ ʘʥʘʣʽʟ 

ʽʥʪʝʥʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ. ʂʠʾʚ, 1988. 

208 ʩ.  

189. ʈʫʜʝʥʢʦ ɻ. ʉ. ʊʢʘʯʫʢ ɯ. ɸ. ʉʠʩʪʝʤʘ ʫʜʦʙʨʝʥʥʷ ʢʘʨʪʦʧʣʽ. ʂʠʾʚ. 

1984. ʋʨʦʞʘʡ. 112 ʩ. 

190. URL:http://www.tsatu.edu.ua/rosl/wpcontent/uploads/sites/20/lekcija-

19.biolohija-i-tehnolohija-vyroshchuvannja-kartopli.pdf (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ : 

20.04.2020). 

191. Srivastava J., Vankar P. Canna indica flower: New source of 

anthocyanins. Plant physiology and biochemistry. 2016. Vol. 48 (12). ʈ. 1015ï

1019. doi: 10.1016/j.plaphy.2010.08.011. 

192. Relationships between yield and mineral concentrations in potato 

tubers / P. J. White et al. Hort Science. 2009. ʊ. 44. Vol. 1. ʈ. 6ï11. 

193. ʃʠʭʦʯʚʦʨ ɺ. ɺ. ʈʦʩʣʠʥʥʠʮʪʚʦ. ʊʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. ʃʴʚʽʚ. 2002. 800 ʩ. 

194. All ison M. F., Fowler J. H., Allen E. J. Responses of potato (Solanum 

tuberosum L.) to potassium fertilizers. The Journal of Agricultural Science. 2019. 

Vol. 136 (4). P. 407ï426.  

http://www.tsatu.edu.ua/rosl/wp-content/uploads/sites/20/lekcija-19.biolohija-i-tehnolohija-vyroshchuvannja-kartopli.pdf
http://www.tsatu.edu.ua/rosl/wp-content/uploads/sites/20/lekcija-19.biolohija-i-tehnolohija-vyroshchuvannja-kartopli.pdf


166 

195. Stefe M. Vzlag volnych a vazanych aminoryselin v sadbovych blizach 

k biologickim vlastnostem odrud ceskoslovenskogo sortumontu brambor. 

American Journal of Potato Research. 2019. Vol. 11. ʈ. 11ï26. 

196. ʌʽʟʽʦʣʦʛʽʷ ʨʦʩʣʠʥ: ʧʽʜʨʫʯʥʠʢ / ʄ. ʄ. ʄʘʢʨʫʰʠʥʘ ʪʘ ʽʥ. ɺʽʥʥʠʮʷ, 

2006. 416 ʩ. 

197. ɻʽʨʯʠʮʷ ʙʽʣʘ ʪʘ ʝʬʝʢʪʠʚʥʝ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʙʽʦʣʦʛʽʟʘʮʽʾ 

ʟʝʤʣʝʨʦʙʩʪʚʘ / ɯ. ɸ. ʐʫʚʘʨ ʪʘ ʽʥ. ʃʴʚʽʚ: ʃʅʋʇ, 2009. 56 ʩ. 

198. ʐʫʚʘʨ ɯ. ɸ. ʅʘʫʢʦʚʽ ʦʩʥʦʚʠ ʧʦʣʽʧʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʩʽʚʦʟʤʽʥʠ ʪʘ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ ʫ ʪʨʘʜʠʮʽʡʥʦʤʫ ʪʘ ʙʽʦʣʦʛʽʯʥʦʤʫ ʟʝʤʣʝʨʦʙʩʪʚʽ 

ʟʘʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ: ʘʚʪʦʨʝʬ. ʜ-ʨʘ. ʩ. -ʛ. ʥʘʫʢ: ʩʧʝʮ. 06.01.01. 

ʏʘʙʘʥʠ, 2005. 37 ʩ. 

199. ʐʫʚʘʨ ɯ. ɸ. ʅʘʫʢʦʚʽ ʦʩʥʦʚʠ ʩʽʚʦʟʤʽʥʠ ʽʥʪʝʥʩʠʚʥʦ-ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʟʝʤʣʝʨʦʙʩʪʚʘ. ʄʦʥʦʛʨʘʬʽʷ. ʃʴʚʽʚ, 1998. 224 ʩ. 

200. ʄʘʣʽʻʥʢʦ ɸ. ʄ., ʊʘʨʘʨʽʢʦ ʅ. ʄ., ʃʠʯʫʢ ɻ. ɯ. ɺʧʣʠʚ ʨʽʟʥʠʭ 

ʩʧʦʩʦʙʽʚ ʦʙʨʦʙʽʪʢʫ ʥʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʡ ʩʪʘʥ ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʦʛʦ ˇʨʫʥʪʫ ʪʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ. ɿʝʤʣʝʨʦʙʩʪʚʦ. ʂʠʾʚ, 1995. ˉ 70. ʉ. 33ï39. 

201. ɿʘʣʝʞʥʽʩʪʴ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʛʨʫʥʪʫ ʚʽʜ ʟʘʙʫʨôʷʥʝʥʦʩʪʽ 

ʝʢʦʪʠʧʽʚ ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ / ʉ. ɻ. ʂʦʨʩʫʥ ʪʘ ʽʥ. ɸʛʨʦʝʢʦʣʦʛʽʯʥʠʡ ʞʫʨʥʘʣ. 

2016. ˉ 3. ʉ. 56ï61. 

202. ʄʽʢʨʦʦʨʛʘʥʽʟʤʠ ʽ ʘʣʴʪʝʨʥʘʪʠʚʥʝ ʟʝʤʣʝʨʦʙʩʪʚʦ / ɺ. ʇ. ʇʘʪʠʢʘ ʪʘ 

ʽʥ. ʂʠʾʚ, 1993. 174 ʩ. 

203. ʈʘʜʴʢʦ ʊ. ɺ. ɸʢʪʠʚʥʽʩʪʴ ʤʽʢʨʦ- ʪʘ ʤʝʟʦʬʘʫʥʠ ʷʩʥʦ-ʩʽʨʦʛʦ ʣʽʩʦʚʦʛʦ 

ˇʨʫʥʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʫʜʦʙʨʝʥʥʷ ʢʘʨʪʦʧʣʽ. ɿʙ. ʥʘʫʢ. ʧʨ. ʅʅʎ çɯʥʩʪʠʪʫʪ 

ʟʝʤʣʝʨʦʙʩʪʚʘ ʅɸɸʅè, 2008. ˉ 3ï4. ʉ. 41ï46. 

204. ɽʢʦʣʦʛʦ-ʛʝʨʙʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʽ ʧʨʦʛʥʦʟ ʚ ʘʛʨʦʮʝʥʦʟʘʭ : 

ʥʘʚʯ. ʧʦʩʽʙʥʠʢ / ɯ. ɸ. ʐʫʚʘʨ ʪʘ ʽʥ.: ʟʘ ʨʝʜ. ɯ. ɸ. ʐʫʚʘʨʘ. ʃʴʚʽʚ, 2011. 208 ʩ. 

205. Split-nitrogen application increases nitrogen-use efficiency and yield 

of cotton / W. Feng et al. Nutr. Cycl. Agroecosyst. 2023. Nʦ. 125. ʈ. 393ï407. 

206. ɹʘʙʠʯ ɸ. ʆ., ɹʦʨʦʥʘ ɺ. ʇ. ɹʫʨôʷʥʠ ʫ ʧʦʩʽʚʘʭ. ɿʘʭʠʩʪ ʨʦʩʣʠʥ. 1997. 

 ̄2. ʉ. 4ï5. 



167 

207. ʃʝʚʽʪ ʖ. ɸ. ɹʝʟ ʛʝʨʙʽʮʠʜʽʚ ʽ ʧʝʩʪʠʮʠʜʽʚ. ɸʇʂ: ʥʘʫʢʘ, ʪʝʭʥʽʢʘ, 

ʧʨʘʢʪʠʢʘ. 1990. ˉ 9. ʉ. 14ï15. 

208. ʄʘʟʫʨ ɻ. ɸ. ʈʦʣʴ ʛʫʤʫʩʫ ʫ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ ʪʘ ʚʽʜʪʚʦʨʝʥʥʷ ʡʦʛʦ 

ʚʤʽʩʪʫ. ɺʽʩʥʠʢ ʘʛʨʘʨʥʦʾ ʥʘʫʢʠ, 2000. ˉ 5. ʉ. 12ï15. 

209. ʄʘʟʫʨ ɻ. ɸ. ɽʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʨʦʟʰʠʨʝʥʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ 

ʨʦʜʶʯʦʩʪʽ ʜʝʨʥʦʚʦ-ʩʣʘʙʦʧʽʜʟʦʣʠʩʪʠʭ ˇʨʫʥʪʽʚ ʇʦʣʽʩʩʷ. ɽʢʦʣʦʛʽʷ ʇʦʣʽʩʩʷ: 

ʧʨʦʙʣʝʤʠ, ʩʫʯʘʩʥʽʩʪʴ, ʤʘʡʙʫʪʪʷ. ʍʘʨʢʽʚ-ʃʫʮʴʢ, 1993. ʉ. 16ï17. 

210. ʆʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ : ʥʘʚʯ. ʧʦʩʽʙʥʠʢ / ɺ. ɸ. ɺʝʨʛʫʥʦʚ ʪʘ ʽʥ. 

ʂʘʤȭʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ, 2008. 148 ʩ. 

211. ʐʫʚʘʨ ɯ. ɸ. ʆʩʦʙʣʠʚʦʩʪʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ. 

ɸʛʨʦʙʽʟʥʝʩ ʩʴʦʛʦʜʥʽ. 2011. ˉ 11(210). ʉ. 24ï27. 

212. URL: http://agro-business.com.ua/ahrarni-kultury/item/21784-

osoblyvosti-formuvannia-vysokoho-vrozhaiu-kartopli.html (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ : 

11.06.2025) 

213. URL:https://agroportal.ua/blogs/kak-analiziruyutsya-i-fiksiruyutsya-

pokazateli-semennogo-kartofelya (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ : 10.03.2025) 

214. URL:hhttps://www.ukrinform.ua/rubric-yakisne-zhyttia/3182193-

ukrainski-selekcioneri-stvorili-sort-kartopli-z-urozajnistu-blizko-100-tg (ʜʘʪʘ 

ʟʚʝʨʥʝʥʥʷ : 29.11.2024) 

215. URL: htmlttps://kurkul.com/news/28600-ekspert-poyasniv-v-chomu-

prichina-nizkoyi-serednoyi-vrojaynosti-kartopli-v-ukrayini (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ : 

15.04.2024) 

216. Muller K. Bodeutung der Dundung im ort ragung guallitatsbotonton 

Kartoffelbau. Kartoffelbau, 1977. H. 1. P. 4ï6. 

217. ʏʝʨʥʠʯʝʥʢʦ ɯ. ɯ., ɹʘʣʘʰʦʚʘ ɻ. ʉ., ʏʝʨʥʠʯʝʥʢʦ ʆ. ʆ. ɺʧʣʠʚ 

ʤʝʪʝʦʫʤʦʚ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʥʘ ʫʨʦʞʘʡ ʢʘʨʪʦʧʣʽ ʥʘ ʧʽʚʜʥʽ ʋʢʨʘʾʥʠ ʧʨʠ 

ʟʨʦʰʝʥʥʽ. ɿʨʦʰʫʚʘʥʝ ʟʝʤʣʝʨʦʙʩʪʚʦ. 2015. ɺʠʧ. 63. ʉ. 41ï44. 

218. ʏʝʨʥʠʯʝʥʢʦ ɯ., ɹʘʣʘʰʦʚʘ ɻ., ʏʝʨʥʠʯʝʥʢʦ ʆ. ɺʧʣʠʚ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʫʨʦʞʘʡ ʢʘʨʪʦʧʣʽ ʪʘ ʩʧʦʩʦʙʠ ʧʦʤôʷʢʰʝʥʥʷ ʾʭ 

ʥʝʛʘʪʠʚʥʦʾ ʜʽʾ. ɺʩʝʫʢʨ. ʥʘʫʢ. ʧʨʘʢʪ. ʽʥʪʝʨʥʝʪ ʢʦʥʬ. : çɸʜʘʧʪʘʮʽʷ ʟʝʤʣʝʨʦʙʩʪʚʘ 

http://agro-business.com.ua/ahrarni-kultury/item/21784-osoblyvosti-formuvannia-vysokoho-vrozhaiu-kartopli.html
http://agro-business.com.ua/ahrarni-kultury/item/21784-osoblyvosti-formuvannia-vysokoho-vrozhaiu-kartopli.html
https://agroportal.ua/blogs/kak-analiziruyutsya-i-fiksiruyutsya-pokazateli-semennogo-kartofelya
https://agroportal.ua/blogs/kak-analiziruyutsya-i-fiksiruyutsya-pokazateli-semennogo-kartofelya
hhttps://www.ukrinform.ua/rubric-yakisne-zhyttia/3182193-ukrainski-selekcioneri-stvorili-sort-kartopli-z-urozajnistu-blizko-100-tg
hhttps://www.ukrinform.ua/rubric-yakisne-zhyttia/3182193-ukrainski-selekcioneri-stvorili-sort-kartopli-z-urozajnistu-blizko-100-tg
https://kurkul.com/news/28600-ekspert-poyasniv-v-chomu-prichina-nizkoyi-serednoyi-vrojaynosti-kartopli-v-ukrayini
https://kurkul.com/news/28600-ekspert-poyasniv-v-chomu-prichina-nizkoyi-serednoyi-vrojaynosti-kartopli-v-ukrayini


168 

ʜʦ ʟʤʽʥ ʢʣʽʤʘʪʫ ï ʰʣʷʭ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘè. (ʤ. ʍʝʨʩʦʥ, 15 ʪʨʘʚʥʷ 2019 ʨ.) ʍʝʨʩʦʥ. 2019. ʉ. 34ï36. 

219. ʐʘʨʘʧʘ ʄ. ɻ., ʂʘʨʤʘʟʽʥʘ ʃ. ɺ., ʂʣʦʢʫʥ ʊ. ɸ. ʆʧʪʠʤʽʟʘʮʽʷ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʧʽʜ ʯʘʩ ʚʠʨʦʱʫʚʘʥʥʷ ʥʦʚʠʭ ʩʦʨʪʽʚ ʢʘʨʪʦʧʣʽ ʚ ʟʦʥʽ 

ʇʦʣʽʩʩʷ. ʂʘʨʪʦʧʣʷʨʩʪʚʦ. 2010. ʉ. 182ï192. 

220. ʐʝʚʯʝʥʢʦ ʃ. ɸ., ʐʘʨʘʧʘ ʅ. ɻ. ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. ɺʽʩʥʠʢ ʘʛʨʘʨʥʦʾ ʥʘʫʢʠ. 1992. ɺʠʧ. 1. ʉ. 15ï

19.  

 

 

 



169 

 

 

 

 

 

 

 

 

 

 

 

 

ɼʆɼɸʊʂʀ 



170 

 

  



171 

ɼʦʜʘʪʦʢ ɸ.2 

 

 
 



172 

 

ʇʨʦʜʦʚʞʝʥʥʷ ʜʦʜʘʪʢʫ ɸ.2 

 

 

 



173 

ɼʦʜʘʪʦʢ ɸ.3 

 

 

 
 

 

 

 



174 

ɼʦʜʘʪʦʢ ɸ.4 

 

 



175 

ɼʦʜʘʪʦʢ ɸ5



176 

ɼʦʜʘʪʦʢ ɹ.1 

 

ʂʽʣʴʢʽʩʪʴ ʩʪʝʙʝʣ ʪʘ ʚʠʩʦʪʘ ʨʦʩʣʠʥ ʥʘ 60-ʡ ʜʝʥʴ ʧʽʩʣʷ ʩʘʜʽʥʥʷ  

ɺʘʨʽʘʥʪʠ 

ʜʦʩʣʽʜʫ 

ʈʦʢʠ 

ʜʦʩʣʽʜʞʝʥʴ 

ʂʽʣʴʢʽʩʪʴ 

ʩʪʝʙʝʣ, ʰʪ. 

ɺʠʩʦʪʘ 

ʢʫʱʘ, ʩʤ 

ʂʽʣʴʢʽʩʪʴ 

ʩʪʝʙʝʣ, ʰʪ. 

ɺʠʩʦʪʘ 

ʢʫʱʘ, ʩʤ 

ʉʣʘʫʪʘ ʃʝʛʝʥʜʘ 

ɹʝʟ ʜʦʙʨʠʚ 

(ʢʦʥʪʨʦʣʴ) 

 

2023 4,5 45,0 4,0 70,0 

2024 4,0 50,0 5,0 82,5 

2025 3,5 52,0 4,5 69,8 

ɻʥʽʡ, 40 ʪ/ʛʘ + 

N90P90K120 

2023 4,5 62,5 5,5 97,5 

2024 3,5 73,0 4,5 110 

2025 4,3 70,3 5,3 84,5 

ʈʝʢʦʤʝʥʜʦʚʘʥʘ 

ʜʦʟʘ ʜʦʙʨʠʚ 

N90P90K120 

2023 4,5 45,0 6,5 85,0 

2024 3,9 48,0 5,5 87,5 

2025 4,3 41,0 4,5 76,3 

ɻʥ̔ʡ, 40 ʪ/ʛʘ 

2023 6,0 79,5 6,5 87,5 

2024 5,5 70,0 5 87,0 

2025 5,8 68,5 5,8 80,5 

ɻʨʘʥʫʣʴʚʘʥʠʡ 

ʢʫʨʷʯʠʡ 

ʧʦʩʣʽʜ, 0,5 ʪ/ʛʘ 

2023 5,0 77,5 5,5 85,0 

2024 4,5 67,5 6,0 90,0 

2025 4,8 72,9 5,3 87,5 

ɹʽʦʛʫʤʫʩ,  

4,0 ʪ/ʛʘ 

(ʣʦʢʘʣʴʥʦ) 

2023 4,5 78,0 10,0 101,0 

2024 4,7 75,8 12,0 99,5 

2025 5,1 76,0 11,1 98,7 

ɹʽʦʘʢʪʠʚ,  

8,0 ʪ/ʛʘ 

(ʣʦʢʘʣʴʥʦ) 

2023 4,0 70,0 4,8 79,0 

2024 3,9 67,0 5,1 76,8 

2025 3,6 68,0 4,7 77,3 

ʅɯʈ05 

2023 0,68 0,96 0,67 1,30 

2024 0,42 1,29 1,02 0,60 

2025 0,65 1,24 0,33 1,03 
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ɹ̔ ʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʚʝʛʝʪʘʪʠʚʥʦʾ ʤʘʩʠ ʢʘʨʪʦʧʣʽ ʥʘ 60 ʜʝʥʴ ʧʽʩʣʷ 

ʩʘʜʽʥʥʷ 

ɺʘʨʽʘʥʪʠ 

ʜʦʩʣʽʜʫ 

ʈʦʢʠ 

ʜʦʩʣʽʜʞʝʥʴ 

ɺʘʛʘ 

ʦʜʥʦʛʦ 

ʢʫʱʘ, 

ʛ 

ɸʩʠʤʽʣʷ-

ʮʽʡʥʘ 

ʧʦʚʝʨʭʥʷ,  

ʪʠʩ.ʤ
2
/ʛʘ 

ɺʘʛʘ 

ʦʜʥʦʛʦ  

ʢʫʱʘ, 

ʛ 

ɸʩʠʤʽʣʷ-

ʮʽʡʥʘ 

ʧʦʚʝʨʭʥʷ,  

ʪʠʩ.ʤ
2
/ʛʘ 

ʉʣʘʫʪʘ ʃʝʛʝʥʜʘ 

ɹʝʟ ʜʦʙʨʠʚ 

(ʢʦʥʪʨʦʣʴ) 

 

2023 520,0 16,0 245,0 11,5 

2024 240,0 11,1 315,0 31,6 

2025 380,0 13,6 280,0 21,6 

ɻʥʽʡ, 40 ʪ/ʛʘ + 

N90P90K120 

2023 390,0 18,0 400,0 15,5 

2024 435,0 29,6 450,0 36,0 

2025 413,0 23,8 425,0 25,8 

ʈʝʢʦʤʝʥʜʦʚʘʥʘ 

ʜʦʟʘ ʜʦʙʨʠʚ 

N90P90K120 

2023 295,0 21,5 505,0 38,0 

2024 565,0 47,1 460,0 45,3 

2025 430,0 34,3 483,0 41,7 

ɻʥʽʡ, 40 ʪ/ʛʘ 

2023 335,0 18,5 650,0 21,0 

2024 510,0 35,9 520,0 38,4 

2025 423,0 27,2 585,0 29,7 

ɻʨʘʥʫʣʴʚʘʥʠʡ 

ʢʫʨʷʯʠʡ ʧʦʩʣʽʜ, 

0,5 ʪ/ʛʘ 

2023 680,0 22,0 690,0 26,5 

2024 730,0 55,1 550,0 33,1 

2025 705,0 38,6 620,0 29,8 

ɹʽʦʛʫʤʫʩ, 4,0 ʪ/ʛʘ 

(ʣʦʢʘʣʴʥʦ) 

2023 310,0 45,0 720,9 47,0 

2024 290,0 39,8 730,1 45,9 

2025 300,0 46,7 725,0 44,8 

ɹʽʦʘʢʪʠʚ, 8,0 ʪ/ʛʘ 

(ʣʦʢʘʣʴʥʦ) 

2023 260,0 40,7 260,7 40,1 

2024 295,0 42,1 228,9 38,6 

2025 273,0 41,2 239,7 39,0 

ʅɯʈ05 

2023 0,84 0,50 1,17 1,19 

2024 1,12 0,75 1,16 0,94 

2025 0,83 0,35 1,17 0,66 
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ɼʦʜʘʪʦʢ ɹ.3 

ʂʽʣʴʢʽʩʪʴ ʩʪʝʙʝʣ ʪʘ ʚʠʩʦʪʘ ʨʦʩʣʠʥ ʥʘ 70-ʡ ʜʝʥʴ ʧʽʩʣʷ ʩʘʜʽʥʥʷ  

ɺʘʨʽʘʥʪʠ 

ʜʦʩʣʽʜʫ 

ʈʦʢʠ 

ʜʦʩʣʽʜʞʝʥʴ 

ʂʽʣʴʢʽʩʪʴ 

ʩʪʝʙʝʣ, ʰʪ. 

ɺʠʩʦʪʘ 

ʢʫʱʘ, ʩʤ 

ʂʽʣʴʢʽʩʪʴ 

ʩʪʝʙʝʣ, ʰʪ. 

ɺʠʩʦʪʘ 

ʢʫʱʘ, ʩʤ 

ʉʣʘʫʪʘ ʃʝʛʝʥʜʘ 

ɹʝʟ ʜʦʙʨʠʚ 

(ʢʦʥʪʨʦʣʴ) 

 

2023 4,5 59,0 4,0 97,0 

2024 4,0 50,0 5,0 92,5 

2025 3,5 51,0 4,5 89,8 

ɻʥʽʡ, 40 ʪ/ʛʘ + 

N90P90K120 

2023 4,5 93,5 5,5 87,5 

2024 3,5 95,0 4,5 110,0 

2025 4,3 99,3 5,3 88,9 

ʈʝʢʦʤʝʥʜʦʚʘʥʘ 

ʜʦʟʘ ʜʦʙʨʠʚ 

N90P90K120 

2023 4,5 54,0 6,5 55,0 

2024 3,9 80,0 5,5 57,5 

2025 4,3 57,0 4,5 56,3 

ɻʥʽʡ, 40 ʪ/ʛʘ 

2023 6,0 89,5 6,5 77,5 

2024 5,5 80,0 5 87,5 

2025 5,8 89,8 5,8 82,5 

ɻʨʘʥʫʣʴʚʘʥʠʡ 

ʢʫʨʷʯʠʡ ʧʦʩʣʽʜ, 

0,5 ʪ/ʛʘ 

2023 5,0 67,5 5,5 65,0 

2024 4,5 67,5 6,0 90,0 

2025 4,8 62,6 5,3 67,5 

ɹʽʦʛʫʤʫʩ, 4,0 

ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ) 

2023 4,5 78,0 10,0 77,8 

2024 4,7 71,6 12,0 69,9 

2025 5,1 70,2 11,1 74,0 

ɹʽʦʘʢʪʠʚ, 8,0 

ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ) 

2023 4,0 80,1 4,8 96,7 

2024 3,9 78,1 5,1 98,0 

2025 3,6 76,0 4,7 91,2 

ʅɯʈ05 

2023 0,86 0,91 0,75 0,78 

2024 0,62 0,89 0,78 0,80 

2025 0,34 0,71 0,68 0,88 
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ɼʦʜʘʪʦʢ ɹ.4 

ʇʣʦʱʘ ʣʠʩʪʦʚʦʾ ʧʦʚʝʨʭʥʽ ʥʘ 70-ʡ ʜʝʥʴ ʧʽʩʣʷ ʩʘʜʽʥʥʷ  

ɺʘʨʽʘʥʪʠ 

ʜʦʩʣʽʜʫ ʈ
ʦ
ʢ
ʠ
 

ʜ
ʦ
ʩ
ʣ
ʽ
ʜ
ʞ
ʝ
ʥ
ʴ

 

ɺʘʛʘ 

ʢʫʱʘ, ʛ 

ɸʩʠʤʽʣʷʮʽʡʥʘ 

ʧʦʚʝʨʭʥʷ,  

ʪʠʩ.ʤ
2
/ʛʘ 

ɺʘʛʘ 

ʢʫʱʘ ʛ 

ɸʩʠʤʽʣʷʮʽʡʥʘ 

ʧʦʚʝʨʭʥʷ,  

ʪʠʩ.ʤ
2
/ʛʘ 

ʉʣʘʫʪʘ ʃʝʛʝʥʜʘ 

ɹʝʟ ʜʦʙʨʠʚ 

(ʢʦʥʪʨʦʣʴ) 

 

2023 200,0 23,8 390,0 24,1 

2024 135,0 19,9 280,0 48,6 

2025 168,0 21,9 335,0 36,4 

ɻʥʽʡ, 40 ʪ/ʛʘ 

+ N90P90K120 

2023 400,0 58,9 350,0 49,6 

2024 380,0 41,4 265,0 32,0 

2025 405,0 50,2 358,0 35,8 

ʈʝʢʦʤʝʥʜʦʚʘ

ʥʘ ʜʦʟʘ 

ʜʦʙʨʠʚ 

N90P90K120 

2023 200,0 39,9 395,0 39,6 

2024 175,0 26,9 365,0 38,9 

2025 238,0 28,4 330,0 39,3 

ɻʥʽʡ, 40 ʪ/ʛʘ 

2023 350,0 48,9 450,0 42,2 

2024 435,0 39,9 420,0 32,4 

2025 363,0 49,4 485,0 32,3 

ɻʨʘʥʫʣʴʦʚʘʥ

ʠʡ ʢʫʨʷʯʠʡ 

ʧʦʩʣʽʜ, 0,5 

ʪ/ʛʘ 

2023 420,0 59,8 465,0 58,9 

2024 450,0 53,0 475,0 42,2 

2025 335,0 51,4 470,0 55,6 

ɹʽʦʛʫʤʫʩ, 

4,0 ʪ/ʛʘ 

(ʣʦʢʘʣʴʥʦ) 

2023 369,0 45,0 750,0 55,0 

2024 402,0 43,0 768,0 53,1 

2025 370,0 40,1 770,0 52,6 

ɹʽʦʘʢʪʠʚ, 

8,0 ʪ/ʛʘ 

(ʣʦʢʘʣʴʥʦ) 

2023 379,0 40,6 340,0 41,0 

2024 370,0 42,4 325,0 43,0 

2025 350,0 42,3 330,0 40,2 

ʅɯʈ05 

2023 2,50 0,66 1,12 0,93 

2024 1,12 0,85 2,00 0,95 

2025 1,02 0,77 0,79 0,81 
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ɼʦʜʘʪʦʢ ɹ.5 

ʂʽʣʴʢʽʩʪʴ ʙʫʨôʷʥʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʜʦʟʠ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʟʘ ʚʠʨʦʱʫʚʘʥʥʷ 

ʢʘʨʪʦʧʣʽ, (ʩʝʨʝʜʥʻ ʟʘ 2023-2025 ʨʨ.), ʰʪ/ʤ
2
 

ɺʘʨʽʘʥʪʠ ʜʦʩʣʽʜʫ 

ʈʽʢ ʜʦʩʣʽʜʞʝʥʥʷ ʉʝʨʝʜʥʻ 

ʟʘ 2023-

2025 ʨʨ. 
2023 ʨ. 2024 ʨ. 2025 ʨ. 

ʩ. ʉʣʘʫʪʘ 

ɹʝʟ ʜʦʙʨʠʚ (ʢʦʥʪʨʦʣʴ) 100 102 103 101,6 

ɻʥʽʡ, 40 ʪ/ʛʘ + N90P90K120 167 152 158 159,0 

ʈʝʢʦʤʝʥʜʦʚʘʥʘ ʜʦʟʘ ʜʦʙʨʠʚ 

N90P90K120 
99 98 97 98,0 

ɻʥʽʡ, 40 ʪ/ʛʘ 168 166 164 166,0 

ɻʨʘʥʫʣʴʦʚʘʥʠʡ ʢʫʨʷʯʠʡ ʧʦʩʣʽʜ,  

0,5 ʪ/ʛʘ 
107 101 102 103,3 

ɹʽʦʛʫʤʫʩ, 4,0 ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ) 92 90 91 91,0 

ɹʽʦʘʢʪʠʚ, 8,0 ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ) 96 97 97 96,6 

ʅɯʈ05 1,86 1,12 1,36 1,86 

ʩ. ʃʝʛʝʥʜʘ 

ɹʝʟ ʜʦʙʨʠʚ (ʢʦʥʪʨʦʣʴ) 105 109 109 107,7 

ɻʥʽʡ, 40 ʪ/ʛʘ + N90P90K120 171 170 169 170,0 

ʈʝʢʦʤʝʥʜʦʚʘʥʘ ʜʦʟʘ ʜʦʙʨʠʚ 

N90P90K120 
95 96 94 95,0 

ɻʥʽʡ, 40 ʪ/ʛʘ 168 167 165 166,7 

ɻʨʘʥʫʣʴʦʚʘʥʠʡ ʢʫʨʷʯʠʡ ʧʦʩʣʽʜ, 

0,5 ʪ/ʛʘ 
109 105 102 105,3 

ɹʽʦʛʫʤʫʩ, 4,0 ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ) 93 94 92 93,0 

ɹʽʦʘʢʪʠʚ, 8,0 ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ) 98 97 96 97,0 

ʅɯʈ05 1,32 1,02 1,02 1,14 
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ɼʦʜʘʪʦʢ ɹ.6 

ʂʽʣʴʢʽʩʪʴ ʙʫʣʴʙ ʥʘ 60-ʡ ʜʝʥʴ ʧʽʩʣʷ ʩʘʜʽʥʥʷ 

ɺʘʨʽʘʥʪʠ ʈʦʢʠ 

ʉʣʘʫʪʘ ʃʝʛʝʥʜʘ 

ʂʽʣʴʢʽʩʪʴ ʙʫʣʴʙ ʧʽʜ ʦʜʥʠʤ ʢʫʱʝʤ, ʰʪ. 

ʚ
ʝ
ʣ
ʠ
ʢ
ʘ
 

 

ʥ
ʘ
ʩ
ʽ
ʥ
ʥ
ʘ

 

ʜ
ʨ
ʽ
ʙ
ʥ
ʘ

 

ʚ
ʩ
ʴ
ʦ
ʛ
ʦ

 

ʚ
ʝ
ʣ
ʠ
ʢ
ʘ
 

 

ʥ
ʘ
ʩ
ʽ
ʥ
ʥ
ʘ

 

ʜ
ʨ
ʽ
ʙ
ʥ
ʘ

 

ʚ
ʩɹ
ʦ
ʛ
ʦ

 

ɹʝʟ ʜʦʙʨʠʚ 

(ʢʦʥʪʨʦʣʴ) 

 

2023 2,5 3,0 1,5 7,0 1,5 4,5 3,5 9,5 

2024 - - 4,0 4,0 - 2,0 5,5 7,5 

2025 1,3 1,5 2,8 5,6 1,0 3,3 5,0 9,3 

ɻʥʽʡ, 40 ʪ/ʛʘ + 

N90P90K120 

2023 3,0 2 1,9 6,9 2,0 5,5 13,5 21,0 

2024 - - 1,5 1,5 - - 8,5 8,5 

2025 2,0 1,5 2,8 6,3 1,0 2,8 11,6 15,4 

ʈʝʢʦʤʝʥʜʦʚʘʥʘ 

ʜʦʟʘ ʜʦʙʨʠʚ 

N90P90K120 

2023 3,5 2,0 2,0 7,5 2,5 3,0 8,5 14 

2024 - - 4,0 4,0 - 1,0 5,0 6,0 

2025 2,0 1,0 3,0 6,0 2,0 2,0 7,4 11,4 

ɻʥʽʡ, 40 ʪ/ʛʘ 

2023 2,1 2,0 0,8 4,9 6,0 2,5 8,0 16,5 

2024 - - 3,0 3,0 - 1,0 4,0 5,0 

2025 1,0 1,0 2,2 4,2 3,0 2,4 6,0 11,4 

ɻʨʘʥʫʣʴʦʚʘʥʠʡ 

ʢʫʨʷʯʠʡ ʧʦʩʣʽʜ, 

0,5 ʪ/ʛʘ 

2023 3,5 3,5 1,5 8,5 3,0 2,5 4,0 9,5 

2024 - - 11,0 11,0 - 2,5 8,0 10,5 

2025 2,0 2,0 5,6 9,6 1,8 2,2 6,0 10,0 

ɹʽʦʛʫʤʫʩ,  

4,0 ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ) 

2023 3,0 2 1,9 6,9 2,0 5,5 13,5 21,0 

2024 - - 1,5 1,5 - - 8,5 8,5 

2025 2,0 1,5 2,8 6,3 1,0 2,8 11,6 15,4 

ɹʽʦʘʢʪʠʚ,  

8,0 ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ) 

2023 2,1 2,0 0,8 4,9 6,0 2,5 8,0 16,5 

2024 - - 3,0 3,0 - 1,0 4,0 5,0 

2025 1,0 1,0 2,2 4,2 3,0 2,4 6,0 11,4 

ʅɯʈ05 

2023 0,73 1,00 

2024 0,44 0,64 

2025 0,31 0,84 
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ɼʦʜʘʪʦʢ ɹ.7 

ʋʨʦʞʘʡʥʽʩʪʴ ʢʘʨʪʦʧʣʽ ʥʘ 60-ʡ ʜʝʥʴ ʧʽʩʣʷ ʩʘʜʽʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʜʦʟʠ 

ʚʥʝʩʝʥʠʭ ʜʦʙʨʠʚ 

ɺʘʨʽʘʥʪʠ 

ʜʦʩʣʽʜʫ 
ʈʦʢʠ 

ʉʣʘʫʪʘ ʃʝʛʝʥʜʘ 

ʚʘʛʘ ʙʫʣʴʙ, 

ʢʛ 

ʫʨʦʞʘʡʥʽʩʪʴ, 

ʪ/ʛʘ 

ʚʘʛʘ ʙʫʣʴʙ, 

ʢʛ 

ʫʨʦʞʘʡʥʽʩʪʴ, 

ʪ/ʛʘ 

ɹʝʟ ʜʦʙʨʠʚ 

(ʢʦʥʪʨʦʣʴ) 

 

2023 0,540 23,2 0,530 22,3 

2024 0,030 1,10 0,160 6,90 

2025 0,300 12,9 0,330 14,6 

ɻʥʽʡ, 40 ʪ/ʛʘ + 

N90P90K120 

2023 0,590 25,3 0,780 33,5 

2024 0,120 4,70 0,200 8,50 

2025 0,340 15,0 0,490 21,0 

ʈʝʢʦʤʝʥʜʦʚʘʥʘ 

ʜʦʟʘ ʜʦʙʨʠʚ 

N90P90K120 

2023 0,650 46,1 0,600 49,6 

2024 0,100 6,20 0,160 13,2 

2025 0,360 26,3 0,380 26,9 

ɻʥʽʡ, 40 ʪ/ʛʘ 

2023 0,620 35,9 1,020 58,1 

2024 0,080 5,10 0,170 9,20 

2025 0,350 20,5 0,580 33,5 

ɻʨʘʥʫʣʴʦʚʘʥʠʡ 

ʢʫʨʷʯʠʡ 

ʧʦʩʣʽʜ, 0,5 ʪ/ʛʘ 

2023 0,680 29,5 0,560 24,4 

2024 0,160 6,7 0,200 8,2 

2025 0,420 18,1 0,380 16,3 

ɹʽʦʛʫʤʫʩ,  

4,0 ʪ/ʛʘ 

(ʣʦʢʘʣʴʥʦ) 

2023 0,590 25,3 0,780 33,5 

2024 0,120 4,70 0,200 8,50 

2025 0,340 15,0 0,490 21,0 

ɹʽʦʘʢʪʠʚ,  

8,0 ʪ/ʛʘ 

(ʣʦʢʘʣʴʥʦ) 

2023 0,650 46,1 0,600 49,6 

2024 0,100 6,20 0,160 13,2 

2025 0,360 26,3 0,380 26,9 

ʅɯʈ05 

2023  1,04  1,27 

2024  0,87  0,96 

2025  0,89  0,89 

 



183 

ɼʦʜʘʪʦʢ ɹ.8 

ʂʽʣʴʢʽʩʪʴ ʙʫʣʴʙ ʥʘ 70-ʡ ʜʝʥʴ ʧʽʩʣʷ ʩʘʜʽʥʥʷ 

ɺʘʨʽʘʥʪʠ ʈʦʢʠ 

ʉʣʘʫʪʘ ʃʝʛʝʥʜʘ 

ʂʽʣʴʢʽʩʪʴ ʙʫʣʴʙ ʧʽʜ ʦʜʥʠʤ ʢʫʱʝʤ, ʰʪ. 

ʚ
ʝ
ʣ
ʠ
ʢ
ʘ
 

 

ʥ
ʘ
ʩ
ʽ
ʥ
ʥ
ʘ

 

ʜ
ʨ
ʽ
ʙ
ʥ
ʘ

 

ʚ
ʩ
ʴ
ʦ
ʛ
ʦ

 

ʚ
ʝ
ʣ
ʠ
ʢ
ʘ
 

 

ʥ
ʘ
ʩ
ʽ
ʥ
ʥ
ʘ

 

ʜ
ʨ
ʽ
ʙ
ʥ
ʘ

 

ʚ
ʩ
ʴ
ʦ
ʛ
ʦ

 

ɹʝʟ ʜʦʙʨʠʚ 

(ʢʦʥʪʨʦʣʴ) 

 

2023 2,5 3,0 1,5 7,0 1,5 4,5 3,5 9,5 

2024 - - 4,0 4,0 - 2,0 5,5 7,5 

2025 1,3 1,5 2,8 5,6 1,0 3,3 5,0 9,3 

ɻʥʽʡ, 40 ʪ/ʛʘ + 

N90P90K120 

2023 3,0 2 1,9 6,9 2,0 5,5 13,5 21,0 

2024 - - 1,5 1,5 - - 8,5 8,5 

2025 2,0 1,5 2,8 6,3 1,0 2,8 11,6 15,4 

ʈʝʢʦʤʝʥʜʦʚʘʥʘ 

ʜʦʟʘ ʜʦʙʨʠʚ 

N90P90K120 

2023 3,5 2,0 2,0 7,5 2,5 3,0 8,5 14 

2024 - - 4,0 4,0 - 1,0 5,0 6,0 

2025 2,0 1,0 3,0 6,0 2,0 2,0 7,4 11,4 

ɻʥʽʡ, 40 ʪ/ʛʘ 

2023 2,1 2,0 0,8 4,9 6,0 2,5 8,0 16,5 

2024 - - 3,0 3,0 - 1,0 4,0 5,0 

2025 1,0 1,0 2,2 4,2 3,0 2,4 6,0 11,4 

ɻʨʘʥʫʣʴʦʚʘʥʠʡ 

ʢʫʨʷʯʠʡ ʧʦʩʣʽʜ, 

0,5 ʪ/ʛʘ 

2023 3,5 3,5 1,5 8,5 3,0 2,5 4,0 9,5 

2024 - - 11,0 11,0 - 2,5 8,0 10,5 

2025 2,0 2,0 5,6 9,6 1,8 2,2 6,0 10,0 

ɹʽʦʛʫʤʫʩ,  

4,0 ʪ/ʛʘ 

(ʣʦʢʘʣʴʥʦ) 

2023 3,0 2 1,9 6,9 2,0 5,5 13,5 21,0 

2024 - - 1,5 1,5 - - 8,5 8,5 

2025 2,0 1,5 2,8 6,3 1,0 2,8 11,6 15,4 

ɹʽʦʘʢʪʠʚ,  

8,0 ʪ/ʛʘ 

(ʣʦʢʘʣʴʥʦ) 

2023 3,5 2,0 2,0 7,5 2,5 3,0 8,5 14 

2024 2,0 1,5 2,8 6,3 1,0 2,8 11,6 15,4 

2025 3,5 2,0 2,0 7,5 2,5 3,0 8,5 14 

ʅɯʈ05 

2023 0,76 0,90 

2024 0,75 0,74 

2025 0,87 0,97 
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ɼʦʜʘʪʦʢ ɹ.9 

ʋʨʦʞʘʡʥʽʩʪʴ ʢʘʨʪʦʧʣʽ ʥʘ 70-ʡ ʜʝʥʴ ʧʽʩʣʷ ʩʘʜʽʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʜʦʟʠ 

ʚʥʝʩʝʥʠʭ ʜʦʙʨʠʚ 

ɺʘʨʽʘʥʪʠ 

ʜʦʩʣʽʜʫ 
ʈʦʢʠ 

ʉʣʘʫʪʘ ʃʝʛʝʥʜʘ 

ʚʘʛʘ 

ʙʫʣʴʙ, ʢʛ 

ʫʨʦʞʘʡʥʽʩʪʴ, 

ʪ/ʛʘ 

ʚʘʛʘ ʙʫʣʴʙ, 

ʢʛ 

ʫʨʦʞʘʡʥʽʩʪʴ, 

ʪ/ʛʘ 

ɹʝʟ ʜʦʙʨʠʚ 

(ʢʦʥʪʨʦʣʴ) 

 

2023 0,540 23,2 0,530 22,3 

2024 0,030 1,10 0,160 6,90 

2025 0,300 12,9 0,330 14,6 

ɻʥʽʡ, 40 ʪ/ʛʘ + 

N90P90K120 

2023 0,590 25,3 0,780 33,5 

2024 0,120 4,70 0,200 8,50 

2025 0,340 15,0 0,490 21,0 

ʈʝʢʦʤʝʥʜʦʚʘʥʘ 

ʜʦʟʘ ʜʦʙʨʠʚ 

N90P90K120 

2023 0,650 46,1 0,600 49,6 

2024 0,100 6,20 0,160 13,2 

2025 0,360 26,3 0,380 26,9 

ɻʥʽʡ, 40 ʪ/ʛʘ 

2023 0,620 35,9 1,020 58,1 

2024 0,080 5,10 0,170 9,20 

2025 0,350 20,5 0,580 33,5 

ɻʨʘʥʫʣʴʦʚʘʥʠʡ 

ʢʫʨʷʯʠʡ 

ʧʦʩʣʽʜ, 0,5 ʪ/ʛʘ 

2023 0,680 29,5 0,560 24,4 

2024 0,160 6,7 0,200 8,2 

2025 0,420 18,1 0,380 16,3 

ɹʽʦʛʫʤʫʩ,  

4,0 ʪ/ʛʘ 

(ʣʦʢʘʣʴʥʦ) 

2023 0,590 25,3 0,780 33,5 

2024 0,120 4,70 0,200 8,50 

2025 0,340 15,0 0,490 21,0 

ɹʽʦʘʢʪʠʚ,  

8,0 ʪ/ʛʘ 

(ʣʦʢʘʣʴʥʦ) 

2023 0,620 35,9 1,020 58,1 

2024 0,080 5,10 0,170 9,20 

2025 0,350 20,5 0,580 33,5 

ʅɯʈ05 

2023  0,80  0,73 

2024  0,65  0,93 

2025  0,92  0,62 
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ɼʦʜʘʪʦʢ ɹ.10 

ɺʨʦʞʘʡʥʽʩʪʴ ʩʦʨʪʽʚ ʉʣʘʫʪʘ ʪʘ ʃʝʛʝʥʜʘ ʟʘʣʝʞʥʦ ʚʽʜ ʜʦʟʠ ʚʥʝʩʝʥʠʭ ʜʦʙʨʠʚ 

ɺʘʨʽʘʥʪʠ 

ʜʦʩʣʽʜʫ 
ʈʦʢʠ 

ɺʘʛʘ ʙʫʣʴʙ 

ʚʘʨʽʘʥʪʫ, ʢʛ 

ʋʨʦʞʘʡʥʽʩʪʴ, 

ʪ/ʛʘ 

ɺʽʜʩʦʪʦʢ 

ʪʦʚʘʨʥʦʩʪʽ, % 

ʉʣʘʫʪʘ ʃʝʛʝʥʜʘ ʉʣʘʫʪʘ ʃʝʛʝʥʜʘ ʉʣʘʫʪʘ ʃʝʛʝʥʜʘ 

ɹʝʟ ʜʦʙʨʠʚ  

(ʢʦʥʪʨʦʣʴ)  

 

2023 0,383 0,418 28,8 25,0 93,1 88,6 

2024 0,380 0,290 21,7 16,0 91,1 92,9 

2025 0,395 0,350 22,3 20,8 90,3 86,4 

ʉʝʨʝʜʥʻ 

ʟʘ ʨʦʢʘʤʠ 
0,387 0,354 22,3 20,5 90,1 89,5 

ɻʥʽʡ, 40 ʪ/ʛʘ + 

N90P90K120 

2023 0,472 0,570 29,1 25,0 94,4 93,6 

2024 0,460 0,540 28,2 32,0 92,3 89,2 

2025 0,570 0,500 31,3 28,6 91,1 90,0 

ʉʝʨʝʜʥʻ 

ʟʘ ʨʦʢʘʤʠ 
0,515 0,520 29,8 30,3 91,7 92,1 

ʈʝʢʦʤʝʥʜʦʚʘʥʘ 

ʜʦʟʘ ʜʦʙʨʠʚ 

N90P90K120 

2023 0,380 0,230 24,3 24,6 95,5 91,0 

2024 0,382 0,230 22,9 13,8 88,5 89,2 

2025 0,390 0,412 21,4 22,7 91,2 91,0 

ʉʝʨʝʜʥʻ 

ʟʘ ʨʦʢʘʤʠ 
0,386 0,321 22,2 18,3 89,7 90,7 

ɻʥʽʡ, 40 ʪ/ʛʘ 

2023 0,487 0,486 27,7 30,1 90,4 88,1 

2024 0,450 0,501 30,0 27,0 86,3 89,0 

2025 0,700 0,490 27,7 30,0 88,4 90,3 

ʉʝʨʝʜʥʻ 

ʟʘ ʨʦʢʘʤʠ 
0,575 0,500 27,0 28,5 87,3 89,6 

ɻʨʘʥʫʣʴʦʚʘʥʠʡ 

ʢʫʨʷʯʠʡ ʧʦʩʣʽʜ, 

0,5 ʪ/ʛʘ 

2023 0,470 0,465 29,2 28,6 93,0 92,0 

2024 0,467 0,548 28,0 32,9 90,5 89,0 

2025 0,580 0,450 31,9 24,8 90,3 90,5 

ʉʝʨʝʜʥʻ 

ʟʘ ʨʦʢʘʤʠ 
0,523 0,499 30,0 28,8 90,4 92,0 

ɹʽʦʛʫʤʫʩ,  

4,0 ʪ/ʛʘ 

(ʣʦʢʘʣʴʥʦ) 

2023 0.501 0,551 30,4 29,0 91,0 90,9 

2024 0,538 0,468 32,3 28,1 91,4 93,1 

2025 0,590 0,635 32,5 35,0 90,8 90,5 

ʉʝʨʝʜʥʻ 

ʟʘ ʨʦʢʘʤʠ 
0.564 0,552 32,5 31,6 91,8 91,1 

ɹʽʦʘʢʪʠʚ,  

8,0 ʪ/ʛʘ 

(ʣʦʢʘʣʴʥʦ) 

2023 0,319 0,440 18,5 25,7 87,4 90,6 

2024 0,340 0.406 20,4 24,4 89,6 90,0 

2025 0,300 0,480 16,5 26,4 90,1 90,1 

ʉʝʨʝʜʥʻ 

ʟʘ ʨʦʢʘʤʠ 
0,320 0,443 18,4 25,4 89,0 90,3 

ʅɯʈ05 

2023   1,26 0,73   

2024   0,70 0,96   

2025   0,93 0,64   
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ɼʦʜʘʪʦʢ ɹ.11 

 

ʂʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ  ʜʣʷ  

ʨʘʥʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʢʘʨʪʦʧʣʽ ʉʣʘʫʪʘ. 

ɺʘʨʽʘʥʪ ʜʦʩʣʽʜʫ 
ʋʨʦʞʘʡʥʽʩʪʴ, 

ʪ/ʛʘ 

ɺʘʛʘ ʙʫʣʴʙ, 

ʢʛ 

ɹʝʟ ʜʦʙʨʠʚ (ʢʦʥʪʨʦʣʴ) 22,3 387 

ɻʥʽʡ, 40 ʪ/ʛʘ + N90P90K120 29,8 515 

ʈʝʢʦʤʝʥʜʦʚʘʥʘ ʜʦʟʘ ʜʦʙʨʠʚ N90P90K120 22,2 386 

ɻʥʽʡ, 40 ʪ/ʛʘ 32,8 575 

ɻʨʘʥʫʣʴʦʚʘʥʠʡ ʢʫʨʷʯʠʡ ʧʦʩʣʽʜ, 0,5 ʪ/ʛʘ 30,0 523 

ɹʽʦʛʫʤʫʩ, 4,0 ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ) 32,5 564 

ɹʽʦʘʢʪʠʚ, 8,0 ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ) 18,4 320 

 

ʂʦʝʬʽʮʽʻʥʪ ʤʥʦʞʠʥʥʦʾ ʢʦʨʝʣʷʮʽʾ  R = 0,99805498 

 

ʈʝʛʨʝʩʽʷ R
2
 = 0,999611034 

 

ʈʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ 

 

Y = 0,3992 Ĭ X1 - 0,0789 

ʜʝ: 

Y = ʫʨʦʞʘʡʥʽʩʪʴ, ʪ/ʛʘ; 

ʍ1 - ʚʘʛʘ ʙʫʣʴʙ 
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ɼʦʜʘʪʦʢ ɹ.12 

 

ʂʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ  ʜʣʷ 

ʩʝʨʝʜʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʢʘʨʪʦʧʣʽ ʃʝʛʝʥʜʘ. 

 

ɺʘʨʽʘʥʪ ʜʦʩʣʽʜʫ 
ʋʨʦʞʘʡʥʽʩʪʴ, 

ʪ/ʛʘ 

ɺʘʛʘ ʙʫʣʴʙ, 

ʢʛ 

ɹʝʟ ʜʦʙʨʠʚ (ʢʦʥʪʨʦʣʴ) 20,5 354 

ɻʥʽʡ, 40 ʪ/ʛʘ + N90P90K120 30,3 520 

ʈʝʢʦʤʝʥʜʦʚʘʥʘ ʜʦʟʘ ʜʦʙʨʠʚ N90P90K120 18,3 321 

ɻʥʽʡ, 40 ʪ/ʛʘ 28,5 500 

ɻʨʘʥʫʣʴʦʚʘʥʠʡ ʢʫʨʷʯʠʡ ʧʦʩʣʽʜ, 0,5 ʪ/ʛʘ 28,8 499 

ɹʽʦʛʫʤʫʩ, 4,0 ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ) 31,6 552 

ɹʽʦʘʢʪʠʚ, 8,0 ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ) 25,4 443 

 

ʂʦʝʬʽʮʽʻʥʪ ʤʥʦʞʠʥʥʦʾ ʢʦʨʝʣʷʮʽʾ  R = 0,97153372 

 

ʈʝʛʨʝʩʽʷ R
2
 = 0,905822353 

 

ʈʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ 

 

Y = 0,399 Ĭ X1 - 0,0514 

ʜʝ: 

Y = ʫʨʦʞʘʡʥʽʩʪʴ, ʪ/ʛʘ; 

ʍ1 - ʚʘʛʘ ʙʫʣʴʙ 
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ɼʦʜʘʪʦʢ ɺ.1 

ʂʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ  ʜʣʷ ʨʘʥʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʢʘʨʪʦʧʣʽ 

ʉʣʘʫʪʘ 

 

ɺʘʨʽʘʥʪ ʜʦʩʣʽʜʫ 
  

ɹʝʟ ʜʦʙʨʠʚ (ʢʦʥʪʨʦʣʴ) 
  

ɻʥʽʡ, 40 ʪ/ʛʘ + N90P90K120 
  

ʈʝʢʦʤʝʥʜʦʚʘʥʘ ʜʦʟʘ ʜʦʙʨʠʚ N90P90K120 
  

ɻʥʽʡ, 40 ʪ/ʛʘ 
  

ɻʨʘʥʫʣʴʦʚʘʥʠʡ ʢʫʨʷʯʠʡ ʧʦʩʣʽʜ, 0,5 ʪ/ʛʘ 
  

ɹʽʦʛʫʤʫʩ, 4,0 ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ) 
  

ɹʽʦʘʢʪʠʚ, 8,0 ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ) 
  

 

ʂʦʝʬʽʮʽʻʥʪ ʤʥʦʞʠʥʥʦʾ ʢʦʨʝʣʷʮʽʾ  R = 0,97153372 

 

ʈʝʛʨʝʩʽʷ R
2
 = 0,905822353 

 

ʈʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ 

 

Y = 0,399 Ĭ X1 - 0,0514 

ʜʝ: 

Y = ʫʨʦʞʘʡʥʽʩʪʴ, ʪ/ʛʘ; 

ʍ1 - ʚʘʛʘ ʙʫʣʴʙ 
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ɼʦʜʘʪʦʢ ɺ.2 

ʂʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ  ʜʣʷ ʩʝʨʝʜʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʢʘʨʪʦʧʣʽ 

ʃʝʛʝʥʜʘ. 

 

ɺʘʨʽʘʥʪ ʜʦʩʣʽʜʫ 
  

ɹʝʟ ʜʦʙʨʠʚ (ʢʦʥʪʨʦʣʴ) 
  

ɻʥʽʡ, 40 ʪ/ʛʘ + N90P90K120 
  

ʈʝʢʦʤʝʥʜʦʚʘʥʘ ʜʦʟʘ ʜʦʙʨʠʚ N90P90K120 
  

ɻʥʽʡ, 40 ʪ/ʛʘ 
  

ɻʨʘʥʫʣʴʦʚʘʥʠʡ ʢʫʨʷʯʠʡ ʧʦʩʣʽʜ, 0,5 ʪ/ʛʘ 
  

ɹʽʦʛʫʤʫʩ, 4,0 ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ) 
  

ɹʽʦʘʢʪʠʚ, 8,0 ʪ/ʛʘ (ʣʦʢʘʣʴʥʦ) 
  

 

ʂʦʝʬʽʮʽʻʥʪ ʤʥʦʞʠʥʥʦʾ ʢʦʨʝʣʷʮʽʾ  R = 0,97153372 

 

ʈʝʛʨʝʩʽʷ R
2
 = 0,905822353 

 

ʈʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ 

 

Y = 0,399 Ĭ X1 - 0,0514 

ʜʝ: 

Y = ʫʨʦʞʘʡʥʽʩʪʴ, ʪ/ʛʘ; 

ʍ1 - ʚʘʛʘ ʙʫʣʴʙ 

 



190 

 

ɼʦʜʘʪʦʢ ɺ.3 
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ɼʦʜʘʪʦʢ ɺ.4 
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ɼʦʜʘʪʦʢ ɺ5 

ɺʤʽʩʪ ʥʽʪʨʘʪʽʚ ʫ ʙʫʣʴʙʘʭ ʢʘʨʪʦʧʣʽ ʟʘʣʝʞʥʦ ʚʽʜ ʫʜʦʙʨʝʥʥʷ, ʚ ʩʝʨʝʜʥʴʦʤʫ 

ʟʘ 2023ï2025 ʨʨ., ʤʛ/ʢʛ ʩʠʨʦʾ ʤʘʩʠ 

ɺʘʨʽʘʥʪʠ ʜʦʩʣʽʜʫ 
ʉʦʨʪʠ ʢʘʨʪʦʧʣʽ 

ʉʣʘʫʪʘ ʃʝʛʝʥʜʘ 

ɹʝʟ ʜʦʙʨʠʚ (ʢʦʥʪʨʦʣʴ) 65,9 89,3 

ɻʥʽʡ, 40 ʪ/ʛʘ + N90P90K120 90,9 81,8 

ʈʝʢʦʤʝʥʜʦʚʘʥʘ ʜʦʟʘ 

ʜʦʙʨʠʚ N90P90K120 
86,5 91,9 

ɻʥʽʡ, 40 ʪ/ʛʘ 72,0 95,6 

ɻʨʘʥʫʣʴʦʚʘʥʠʡ ʢʫʨʷʯʠʡ 

ʧʦʩʣʽʜ, 0,5 ʪ/ʛʘ 
66,7 66,7 

ɹʽʦʛʫʤʫʩ, 4,0 ʪ/ʛʘ 

(ʣʦʢʘʣʴʥʦ) 
74,0 74,0 

ɹʽʦʘʢʪʠʚ, 8,0 ʪ/ʛʘ 

(ʣʦʢʘʣʴʥʦ) 
87,6 87,7 

ʅɯʈ05 1,14-2,06 0,92-1,84 



193 

ɼʦʜʘʪʦʢ ɻ 
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ɼʦʜʘʪʦʢ ɼ 
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ɼʦʜʘʪʦʢ ɽ 

ʉʇʀʉʆʂ ʆʇʋɹʃɯʂʆɺɸʅʀʍ ʇʈɸʎʔ ɿɸ ʊɽʄʆʖ ɼʀʉɽʈʊɸʎɯɰ 

 

ʉʪʘʪʪʽ ʚ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ, 

ʚʢʣʶʯʝʥʠʭ ʜʦ ʧʝʨʝʣʽʢʫ ʬʘʭʦʚʠʭ ʚʠʜʘʥʴ ʋʢʨʘʾʥʠ 

1. Korol V. A.  Influence of fertilizer systems on biometric indicators and 

potato yield. ɸʛʨʦʥʘʫʢʘ ʽ ʧʨʘʢʪʠʢʘ. 2024. ɺʠʧ. 3, ʏ. 4. ʉ. 44ï51. 

DOI:10.32636/agroscience.2024-(3)-4-6.  

2. Ilchuk R. V., Korol V. A.  ɯnfluence of nutrition system elementson the 

phytosanitary condition of potato crop. ɸʛʨʦʥʘʫʢʘ ʽ ʧʨʘʢʪʠʢʘ. 2025. ɺʠʧ. 4, ʏ. 3. 

ʉ. 17ï22. DOI: 10.32636/agroscience.2025-(4)-3-3  

3. Korol V. A. ɽfficiency of different options of the nutrition system 

concerning the influence on the cellulolytic activity of the soil and the 

accumulation of potato yield. ʇʝʨʝʜʛʽʨʥʝ ʪʘ ʛʽʨʩʴʢʝ ʟʝʤʣʝʨʦʙʩʪʚʦ ʽ 

ʪʚʘʨʠʥʥʠʮʪʚʦ. 2025. ɺʠʧ. 77 (2). ʉ. 7ï14. DOI:10.32636/01308521.2025-(77)-

2-1.  

ʄʦʥʦʛʨʘʬʽʷ 

4. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʘʨʪʦʧʣʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʧʣʠʚʫ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʯʠʥʥʠʢʽʚ: ʄʦʥʦʛʨʘʬʽʷ. ʈ. ɯʣʴʯʫʢ, ʅ. ɸʥʜʨʝʡʯʫʢ, ʖ. ɯʣʴʯʫʢ, ɹ. ɹʦʡʢʦ, ʄ. 

ʉʘʙʘʪ, ʅ. ʇʠʣʠʧʽʚ, ɺ. ʂʦʨʦʣʴ, ɸ. ɼʘʨʤʘʥʩʴʢʠʡ. ʆʙʨʦʰʠʥʝ: ɺʠʜʘʚʥʠʮʪʚʦ 

ɯʥʩʪʠʪʫʪʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ, 2024. 136 ʩ. ISBN 

978-617-95314-5-3. https://library.isgkr.com.ua/monografiy/2024/m1/m1.2024.pdf  

 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʷʢʽ ʟʘʩʚʽʜʯʫʶʪʴ ʘʧʨʦʙʘʮʽʶ ʤʘʪʝʨʽʘʣʽʚ ʜʠʩʝʨʪʘʮʽʾ 

5. ʂʦʨʦʣʴ ɺ. ɸ., ɯʣʴʯʫʢ ʈ. ɺ., ʃʽʩʦʚʘ ʖ. ɸ. ɺʧʣʠʚ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ ʥʘ 

ʙʽʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʢʘʨʪʦʧʣʽ. ʄʘʪʝʨʽʘʣʠ ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ 

ʢʦʥʬʝʨʝʥʮʽʾ çɻʦʥʯʘʨʽʚʩʴʢʽ ʯʠʪʘʥʥʷè (ʉʫʤʠ, 23 ʪʨʘʚʥʷ 2023 ʨ.). ʉʫʤʠ, 2023. 

ʉ. 144ï146.  

6. ʂʦʨʦʣʴ ɺ., ɹʦʡʢʦ ɹ., ɯʣʴʯʫʢ ʈ. ʅʘʢʦʧʠʯʝʥʥʷ ʚʝʛʝʪʘʪʠʚʥʦʾ ʤʘʩʠ 

ʨʦʩʣʠʥ ʢʘʨʪʦʧʣʽ ʟʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʙʨʠʚ ʨʽʟʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʧʦʭʦʜʞʝʥʥʷ. 

https://library.isgkr.com.ua/monografiy/2024/m1/m1.2024.pdf
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ʄʘʪʝʨʽʘʣʠ ɯɯ ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çʉʫʯʘʩʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʾ ʧʣʦʜʦʦʚʦʯʝʚʦʾ ʧʨʦʜʫʢʮʽʾè. 
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