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ɸʅʆʊɸʎɯʗ  

ʉʚʠʥʘʨ ʄ.ʄ. ʌʦʨʤʫʚʘʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʟʘʣʝʞʥʦ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʚ ʫʤʦʚʘʭ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ 

ʃʽʩʦʩʪʝʧʫ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. ɼʠʩʝʨʪʘʮʽʷ ʥʘ 

ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 201 çɸʛʨʦʥʦʤʽʷè ï 

ɿʘʢʣʘʜ ʚʠʱʦʾ ʦʩʚʽʪʠ çʇʦʜʽʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè, ʂʘʤôʷʥʝʮʴ-

ʇʦʜʽʣʴʩʴʢʠʡ, 2026.  

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥ  ɹ ʧʦʣʷʛʘʻ ʚ ʥʝʦʙʭʽʜʥʦʩʪʽ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʝʬʝʢʪʠʚʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʨʦʟʚʠʪʢʫ ʟʝʨʥʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʫʯʘʩʥʠʭ 

ʚʠʢʣʠʢʽʚ ʘʛʨʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʂʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ, ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʧʦʛʦʜʥʠʭ ʫʤʦʚ, 

ʘ ʪʘʢʦʞ ʧʦʩʪʽʡʥʝ ʟʨʦʩʪʘʥʥʷ ʚʘʨʪʦʩʪʽ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʧʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʽ ʪʝʭʥʽʯʥʠʭ ʨʝʩʫʨʩʽʚ ʚʠʤʘʛʘʶʪʴ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. ʆʟʠʤʘ ʧʰʝʥʠʮʷ ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʽʻʶ ʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʩʪʨʘʪʝʛʽʯʥʠʭ ʢʫʣʴʪʫʨ ʋʢʨʘʾʥʠ, ʦʩʢʽʣʴʢʠ ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʜʦʚʦʣʴʯʫ 

ʙʝʟʧʝʢʫ ʜʝʨʞʘʚʠ ʪʘ ʬʦʨʤʫʻ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʝʢʩʧʦʨʪʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʟʝʨʥʦʚʦʾ ʛʘʣʫʟʽ. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʤʘʢʩʠʤʘʣʴʥʘ ʨʝʘʣʽʟʘʮʽʷ ʛʝʥʝʪʠʯʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʩʫʯʘʩʥʠʭ ʩʦʨʪʽʚ ʰʣʷʭʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ, 

ʨʝʩʫʨʩʦʦʱʘʜʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ. ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʬʘʢʪʦʨʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ ʷʢʽʩʪʴ ʟʝʨʥʘ, ʚʘʞʣʠʚʝ ʤʽʩʮʝ 

ʟʘʡʤʘʶʪʴ ʤʽʥʝʨʘʣʴʥʝ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ ʽ ʥʦʨʤʘ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ. ʆʧʪʠʤʘʣʴʥʝ 

ʧʦʻʜʥʘʥʥʷ ʮʠʭ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʩʧʨʠʷʪʣʠʚʦʾ ʛʫʩʪʦʪʠ 

ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ, ʧʦʢʨʘʱʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʣʦʛʠ ʪʘ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʽʟ ˇʨʫʥʪʫ, ʱʦ 

ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʦʩʽʚʽʚ ʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʟʝʨʥʘ. ɺʦʜʥʦʯʘʩ 

ʩʫʯʘʩʥʽ ʩʦʨʪʠ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʨʽʟʥʦʶ ʨʝʘʢʮʽʻʶ ʥʘ ʨʽʚʝʥʴ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʪʘ ʛʫʩʪʦʪʫ ʧʦʩʽʚʫ, ʘ ʾʭ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ. ʊʦʤʫ ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʘ 

ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʽ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʜʣʷ 

ʫʤʦʚ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʻ ʘʢʪʫʘʣʴʥʠʤ ʥʘʫʢʦʚʠʤ ʽ ʧʨʘʢʪʠʯʥʠʤ ʟʘʚʜʘʥʥʷʤ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ ʧʦʣʷʛʘʣʘ ʫ ʚʩʪʘʥʦʚʣʝʥʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʫʧʨʘʚʣʽʥʥʷ 

ʩʪʨʫʢʪʫʨʦʶ ʘʛʨʦʬʽʪʦʮʝʥʦʟʫ, ʨʽʚʥʝʤ ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ ʷʢʽʩʪʶ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 
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ʟʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ.   

ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʫʚʘʣʠʩʷ ʚʧʨʦʜʦʚʞ 2022ï2025 ʨʦʢʽʚ ʚ ʫʤʦʚʘʭ 

ʬʝʨʤʝʨʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ çʉʘʤʦʩʠʣè ʏʦʨʪʢʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ 

ʦʙʣʘʩʪʽ (ʟʛʽʜʥʦ ʫʢʣʘʜʝʥʦʛʦ ʜʦʛʦʚʦʨʫ ʧʨʦ ʩʧʽʚʧʨʘʮʶ ʟ ʢʘʬʝʜʨʦʶ ʨʦʩʣʠʥʥʠʮʪʚʘ, 

ʩʝʣʝʢʮʽʾ ʪʘ ʥʘʩʽʥʥʠʮʪʚʘ ɿʘʢʣʘʜʫ ʚʠʱʦʾ ʦʩʚʽʪʠ çʇʦʜʽʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪè). ʋ ʤʝʞʘʭ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʟʘʢʣʘʜʝʥʦ ʜʚʘ ʧʦʣʴʦʚʠʭ 

ʜʦʩʣʽʜʠ, ʜʝ ʧʨʦʚʦʜʠʣʘʩʷ ʦʮʽʥʢʘ ʜʚʦʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ 

ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʨʘʥʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ ʩʝʨʝʜʴʦʧʽʟʥʴʦʛʦ ʩʦʨʪʫ ʈʝʬʦʨʤ: 

ʬʘʢʪʦʨ ɸ ï ʥʦʨʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ: N0P0K0 (ʢʦʥʪʨʦʣʴ ï ʙʝʟ 

ʫʜʦʙʨʝʥʥʷ), N45P30K30; N60P45K45; N75P60K60; ʬʘʢʪʦʨ ɺ ï ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ: 300, 

350, 400 ʪʘ 450 ʰʪ./ʤ2. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʷʚʣʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʧʦʣʴʦʚʦʾ 

ʩʭʦʞʦʩʪʽ ʥʘʩʽʥʥʷ, ʧʝʨʝʟʠʤʽʚʣʽ ʪʘ ʟʘʛʘʣʴʥʦʛʦ ʚʠʞʠʚʘʥʥʷ ʨʦʩʣʠʥ ʩʦʨʪʽʚ ʦʟʠʤʦʾ 

ʧʰʝʥʠʮʽ ʚʽʜ ʚʧʣʠʚʫ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ; ʚʩʪʘʥʦʚʣʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ 

ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ ʚʽʜ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ; ʚʠʷʚʣʝʥʦ ʦʧʪʠʤʘʣʴʥʽ ʥʦʨʤʠ ʚʠʩʽʚʫ ʪʘ ʥʦʨʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʤ̔ ʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʘ ʪʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʦ ʾʭ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ ʩʦʨʪʽʚ 

ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʪʘ ʫʨʦʞʘʡʥʽʩʪʴ ʟʘ ʝʣʝʤʝʥʪʘʤʠ ʩʪʨʫʢʪʫʨʠ; ʚʩʪʘʥʦʚʣʝʥʦ ʦʩʥʦʚʥʽ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʪʘ ʙʽʦʭʽʤʽʯʥʦʾ ʷʢʦʩʪʽ ʟʝʨʥʘ ʩʦʨʪʽʚ 

ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʚʽʜ ʚʧʣʠʚʫ ʟʘʩʪʦʩʦʚʘʥʠʭ ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ; 

ʦʙʛʨʫʥʪʦʚʘʥʦ ʝʢʦʥʦʤʽʯʥʫ ʪʘ ʝʥʝʨʛʝʪʠʯʥʫ ʦʮʽʥʢʫ ʚʠʨʦʱʫʚʘʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʟʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʘʢʪʦʨʽʚ.  

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʢʦʤʧʣʝʢʩʥʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʭʘʨʘʢʪʝʨ ʽ ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʧʨʦʮʝʩʠ ʬʦʨʤʫʚʘʥʥʷ ʘʛʨʦʮʝʥʦʟʫ 

ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʩʧʨʠʷʣʦ 

ʟʙʽʣʴʰʝʥʥʶ ʢʽʣʴʢʦʩʪʽ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ʅʘ ʚʘʨʽʘʥʪʘʭ 

ʫʜʦʙʨʝʥʥʷ N45P30K30, N60P45K45 ʪʘ N75P60K60 ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʦʢʘʟʥʠʢ ʙʫʚ 

ʩʪʘʪʠʩʪʠʯʥʦ ʦʜʥʘʢʦʚʠʤ ʽ ʩʪʘʥʦʚʠʚ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʚʽʜʧʦʚʽʜʥʦ 312, 313 ʽ 311 ʰʪ./ʤ2, 

ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï 311, 311 ʽ 312 ʰʪ./ʤ2. ʅʘ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ ʙʝʟ ʚʥʝʩʝʥʥʷ 

ʜʦʙʨʠʚ ʢʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ ʙʫʣʘ ʥʠʞʯʦʶ ʽ ʩʢʣʘʜʘʣʘ ʚʽʜʧʦʚʽʜʥʦ 290 ʪʘ 288 ʰʪ./ʤ2. ʇʜ̔ 
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ʚʧʣʠʚʦʤ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ 300, 350, 400 ʪʘ 450 ʥʘʩ./ʤ2 ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ 

ʟʘʢʦʥʦʤʽʨʥʝ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʨʦʩʣʠʥ. ʊʘʢ, ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʮʝʡ ʧʦʢʘʟʥʠʢ 

ʩʪʘʥʦʚʠʚ ʚʽʜʧʦʚʽʜʥʦ 248, 288, 324 ʽ 365 ʰʪ./ʤ2, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï 246, 288, 323 ʽ 

363 ʰʪ./ʤ2. ɻʫʩʪʦʪʘ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʦʩʪʦʶ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʟʘʣʝʞʘʣʘ ʚʽʜ ʨʽʚʥʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʪʘ ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ. ʇʽʜʚʠʱʝʥʥʷ 

ʥʦʨʤʠ ʜʦʙʨʠʚ ʚʽʜ N0P0K0 ʜʦ N75P60K60 ʟʘʙʝʟʧʝʯʠʣʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʘʛʦʥʽʚ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʟ 342 ʜʦ 662 ʰʪ./ʤ2, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï ʟ 379 

ʜʦ 704 ʰʪ./ʤ2. ɿʨʦʩʪʘʥʥʷ ʥʦʨʤʠ ʚʠʩʽʚʫ ʚʽʜ 300 ʜʦ 450 ʥʘʩ./ʤ2 ʪʘʢʦʞ ʩʧʨʠʷʣʦ 

ʧʽʜʚʠʱʝʥʥʶ ʛʫʩʪʦʪʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʦʩʪʦʶ ʚʽʜʧʦʚʽʜʥʦ ʟ 468 ʜʦ 542 ʪʘ ʟ 506 ʜʦ 

583 ʰʪ./ʤ2. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʟʥʘʯʘʣʴʥʠʡ 

ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʦʩʪʦʶ ʤʘʣʠ ʥʦʨʤʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, 

ʯʘʩʪʢʘ ʷʢʠʭ ʩʪʘʥʦʚʠʣʘ 94,82% ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʽ 94,66% ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ, ʪʦʜʽ ʷʢ 

ʚʧʣʠʚ ʥʦʨʤ ʚʠʩʽʚʫ ʙʫʚ ʣʠʰʝ 5,11% ʪʘ 5,26%. ɿʘʣʝʞʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ 

ʚʽʜ ʬʘʢʪʦʨʽʚ ʫʜʦʙʨʝʥʥʷ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ ʦʧʠʩʫʚʘʣʘʩʷ ʨʽʚʥʷʥʥʷʤʠ ʧʨʷʤʦʣʽʥʽʡʥʦʾ 

ʨʝʛʨʝʩʽʾ: ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʂʧʧɹ = 134,4375 + 1,6194 NPK + 0,4985 ʅʚ ʪʘ ʫ ʩʦʨʪʫ 

ʈʝʬʦʨʤ ʂʧʧʈ = 167,3327 + 1,6359 NPK + 0,5105 ʅʚ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʢʫʱʝʥʥʷ ʧʰʝʥʠʮʽ 

ʦʟʠʤʦʾ ʟʘʣʝʞʘʣʘ ʷʢ ʚʽʜ ʥʦʨʤʠ ʚʠʩʽʚʫ, ʪʘʢ ʽ ʚʽʜ ʨʽʚʥʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ. 

ɿʙʽʣʴʰʝʥʥʷ ʥʦʨʤʠ ʚʠʩʽʚʫ ʚʽʜ 300 ʜʦ 450 ʥʘʩ./ʤ2 ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʟʥʠʞʝʥʥʷʤ 

ʢʦʝʬʽʮʽʻʥʪʘ ʢʫʱʝʥʥʷ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʟ 1,87 ʜʦ 1,48, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï ʟ 2,04 ʜʦ 

1,60. ɺʦʜʥʦʯʘʩ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʫʜʦʙʨʝʥʥʷ ʚʽʜ ʢʦʥʪʨʦʣʶ ʜʦ N75P60K60 ʩʧʨʠʷʣʦ 

ʟʨʦʩʪʘʥʥʶ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʽʜʧʦʚʽʜʥʦ ʟ 1,19 ʜʦ 2,15 ʪʘ ʟ 1,33 ʜʦ 2,28. 

ʆʪʨʠʤʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʩʠʣʫ 

ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʧʦʢʘʟʥʠʢʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʪʘ 

ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ. ʂʽʣʴʢʽʩʪʴ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ 

ʟʘʣʝʞʘʣʘ ʷʢ ʚʽʜ ʨʽʚʥʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ, ʪʘʢ ʽ ʚʽʜ ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ. 

ʇʽʜʚʠʱʝʥʥʷ ʥʦʨʤʠ ʜʦʙʨʠʚ ʚʽʜ N0P0K0 ʜʦ N75P60K60 ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʟʤʝʥʰʝʥʥʷʤ 

ʢʽʣʴʢʦʩʪʽ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʟ 31,77 ʜʦ 29,92 ʰʪ., ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï ʟ 

31,14 ʜʦ 29,42 ʰʪ. ɸʥʘʣʦʛʽʯʥʘ ʪʝʥʜʝʥʮʽʷ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʥʦʨʤʠ 

ʚʠʩʽʚʫ ʚʽʜ 300 ʜʦ 450 ʥʘʩ./ʤ2, ʟʘ ʷʢʦʛʦ ʧʦʢʘʟʥʠʢ ʟʥʠʟʠʚʩʷ ʚʽʜʧʦʚʽʜʥʦ ʟ 31,99 ʜʦ 29,58 

ʰʪ. ʪʘ ʟ 31,36 ʜʦ 29,10 ʰʪ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 
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ʚʠʟʥʘʯʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ ʤʘʣʘ ʥʦʨʤʘ ʚʠʩʽʚʫ, 

ʯʘʩʪʢʘ ʷʢʦʾ ʩʪʘʥʦʚʠʣʘ 62,27% ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʽ 62,78% ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ, ʪʦʜʽ ʷʢ 

ʚʧʣʠʚ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʙʫʚ ʤʝʥʰʠʤ ï 37,01% ʪʘ 36,51% ʚʽʜʧʦʚʽʜʥʦ. 

ɿʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʘ ʚʽʜ ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʘʢʪʦʨʽʚ ʦʧʠʩʫʚʘʣʘʩʷ ʨʽʚʥʷʥʥʷʤʠ 

ʧʨʷʤʦʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ: ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʂʟʢɹ = 37,91246 ï 0,00923 NPK ï 

0,01600 ʅʚ ʪʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ʂʟʢʈ = 39,91006 ï 0,00857 NPK ï 0,01502 ʅʚ. ʄʘʩʘ 

ʟʝʨʥʽʚʢʠ ʚ ʢʦʣʦʩʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʘʣʘ ʚʽʜ ʨʽʚʥʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʪʘ 

ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ. ʇʽʜʚʠʱʝʥʥʷ ʜʦʟʠ ʜʦʙʨʠʚ ʚʽʜ N0P0K0 ʜʦ N75P60K60 ʟʫʤʦʚʠʣʦ 

ʟʥʠʞʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʟ 42,14 ʜʦ 39,53 ʤʛ, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï 

ʟ 42,73 ʜʦ 40,30 ʤʛ. ɸʥʘʣʦʛʽʯʥʘ ʪʝʥʜʝʥʮʽʷ ʚʽʜʟʥʘʯʝʥʘ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʥʦʨʤʠ ʚʠʩʽʚʫ 

ʚʽʜ 300 ʜʦ 450 ʥʘʩ./ʤ2, ʟʘ ʷʢʦʛʦ ʤʘʩʘ ʟʝʨʥʽʚʢʠ ʟʤʝʥʰʠʣʘʩʷ ʚʽʜʧʦʚʽʜʥʦ ʟ 42,03 ʜʦ 

39,60 ʤʛ ʪʘ ʟ 42,56 ʜʦ 40,37 ʤʛ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʜʝʱʦ ʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʤʘʩʠ ʟʝʨʥʽʚʢʠ ʚ ʢʦʣʦʩʽ ʤʘʣʠ ʥʦʨʤʠ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʯʘʩʪʢʘ ʷʢʠʭ ʩʪʘʥʦʚʠʣʘ 54,52% ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʽ 56,12% ʫ 

ʩʦʨʪʫ ʈʝʬʦʨʤ, ʪʦʜʽ ʷʢ ʚʧʣʠʚ ʥʦʨʤʠ ʚʠʩʽʚʫ ʩʢʣʘʜʘʚ 45,03% ʪʘ 43,32% ʚʽʜʧʦʚʽʜʥʦ. 

ɿʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʘ ʚʽʜ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʘʢʪʦʨʽʚ ʦʧʠʩʫʚʘʣʘʩʷ ʨʽʚʥʷʥʥʷʤʠ 

ʧʨʷʤʦʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ: ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʄʟʢɹ = 48,38532 ï 0,01314 NPK ï 0,01608 

ʅʚ ʪʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ʄʟʢʈ = 48,37998 ï 0,01231 NPK ï 0,01454 ʅʚ. ʋʨʦʞʘʡʥʽʩʪʴ 

ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʽʩʪʦʪʥʦ ʟʘʣʝʞʘʣʘ ʚʽʜ ʨʽʚʥʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ. 

ʇʽʜʚʠʱʝʥʥʷ ʥʦʨʤ ʜʦʙʨʠʚ ʚʽʜ N0P0K0 ʜʦ N75P60K60 ʟʘʙʝʟʧʝʯʠʣʦ ʜʦʩʪʦʚʽʨʥʝ ʟʨʦʩʪʘʥʥʷ 

ʚʨʦʞʘʡʥʦʩʪʽ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʟ 4,38 ʜʦ 7,69 ʪ/ʛʘ, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï ʟ 4,82 ʜʦ 8,11 

ʪ/ʛʘ. ɺʦʜʥʦʯʘʩ ʟʤʽʥʘ ʥʦʨʤʠ ʚʠʩʽʚʫ ʚ ʤʝʞʘʭ 300ï450 ʥʘʩ./ʤ2 ʥʝ ʤʘʣʘ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʦʛʦ ʚʧʣʠʚʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʷʢʽʩʪʴ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ. ʊʝʭʥʦʣʦʛʽʯʥʘ ʷʢʽʩʪʴ ʟʝʨʥʘ 

ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʥʘʪʫʨʠ ʬʦʨʤʫʚʘʣʘʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʷʢ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ, ʪʘʢ ʽ ʥʦʨʤ ʚʠʩʽʚʫ. ʇʽʜʚʠʱʝʥʥʷ ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʚʽʜ N0P0K0 ʜʦ 

N75P60K60 ʩʧʨʠʯʠʥʠʣʦ ʟʥʠʞʝʥʥʷ ʥʘʪʫʨʠ ʟʝʨʥʘ: ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ï ʟ 768,9 ʜʦ 750,0 

ʛ/ʣ, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï ʟ 766,7 ʜʦ 748,2 ʛ/ʣ. ʅʘʡʚʠʱʽ ʟʥʘʯʝʥʥʷ ʥʘʪʫʨʠ ʟʝʨʥʘ 

ʟʘʬʽʢʩʦʚʘʥʦ ʟʘ ʥʦʨʤ ʚʠʩʽʚʫ 350 ʪʘ 400 ʥʘʩ./ʤ2: ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʚʦʥʠ ʩʪʘʥʦʚʠʣʠ 
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762,2 ʽ 763,2 ʛ/ʣ ʚʽʜʧʦʚʽʜʥʦ, ʪʦʜʽ ʷʢ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï 760,3 ʽ 761,5 ʛ/ʣ. ɸʥʘʣʽʟ ʚʧʣʠʚʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʘʢʪʦʨʽʚ ʧʦʢʘʟʘʚ ʧʝʨʝʚʘʛʫ ʜʽʾ ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʯʘʩʪʢʘ 

ʷʢʠʭ ʩʢʣʘʣʘ 85,75% ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʽ 83,08% ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ, ʪʦʜʽ ʷʢ ʜʣʷ ʥʦʨʤ 

ʚʠʩʽʚʫ ʚʦʥʘ ʩʪʘʥʦʚʠʣʘ ʣʠʰʝ 14,14% ʪʘ 16,81% ʚʽʜʧʦʚʽʜʥʦ. ɹʦ̔ʭʽʤʽʯʥʘ ʷʢʽʩʪʴ ʟʝʨʥʘ 

ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʚʤʽʩʪʫ ʙʽʣʢʘ ʬʦʨʤʫʚʘʣʘʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʷʢ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʪʘʢ ʽ ʥʦʨʤ ʚʠʩʽʚʫ. ʇʽʜʚʠʱʝʥʥʷ ʥʦʨʤ ʜʦʙʨʠʚ ʚʽʜ N0P0K0 ʜʦ 

N75P60K60 ʩʧʨʠʷʣʦ ʟʨʦʩʪʘʥʥʶ ʚʤʽʩʪʫ ʙʽʣʢʘ ʚ ʟʝʨʥʽ: ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ï ʟ 11,9 ʜʦ 14,3%, 

ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï ʟ 11,7 ʜʦ 13,9%. ʅʘʡʚʠʱʽ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʽʜʤʽʯʝʥʦ 

ʟʘ ʥʦʨʤ ʚʠʩʽʚʫ 350 ʽ 400 ʥʘʩ./ʤ2: ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʚʤʽʩʪ ʙʽʣʢʘ ʩʪʘʥʦʚʠʚ 13,5% ʪʘ 

13,6%, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï 13,2% ʽ 13,4% ʚʽʜʧʦʚʽʜʥʦ. ʆʮʽʥʢʘ ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʬʘʢʪʦʨʽʚ ʟʘʩʚʽʜʯʠʣʘ ʜʦʤʽʥʫʶʯʫ ʨʦʣʴ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʯʘʩʪʢʘ ʷʢʠʭ ʩʢʣʘʣʘ 

84,48% ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 81,29% ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ, ʪʦʜʽ ʷʢ ʜʣʷ ʥʦʨʤ ʚʠʩʽʚʫ ʚʦʥʘ 

ʩʪʘʥʦʚʠʣʘ ʣʠʰʝ 15,10% ʽ 18,41% ʚʽʜʧʦʚʽʜʥʦ. ɹ̔ ʦʭʽʤʽʯʥʘ ʷʢ̔ʩʪɹ ʟʝʨʥʘ ʧʰʝʥʠʮʽ 

ʦʟʠʤʦʾ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʚʤʽʩʪʫ ʢʣʝʡʢʦʚʠʥʠ ʬʦʨʤʫʚʘʣʘʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ ʪʘ ʛʫʩʪʦʪʠ ʧʦʩʽʚʫ. ɿʙʽʣʴʰʝʥʥʷ ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʚʽʜ N0P0K0 ʜʦ 

N75P60K60 ʟʘʙʝʟʧʝʯʠʣʦ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʢʣʝʡʢʦʚʠʥʠ ʚ ʟʝʨʥʽ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʟ 26,8 

ʜʦ 28,7%, ʘ ʩʦʨʪʫ ʈʝʬʦʨʤ ï ʟ 26,3 ʜʦ 28,4%. ʅʘʡʚʠʱʽ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ 

ʚʽʜʤʽʯʝʥʦ ʟʘ ʥʦʨʤ ʚʠʩʽʚʫ 350 ʽ 400 ʥʘʩ./ʤ2: ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʚʦʥʠ ʩʪʘʥʦʚʠʣʠ 28,1% 

ʪʘ 28,2%, ʪʦʜʽ ʷʢ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï 27,7% ʪʘ 27,9% ʚʽʜʧʦʚʽʜʥʦ. ɸʥʘʣʽʟ ʚʧʣʠʚʫ 

ʬʘʢʪʦʨʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʚʠʟʥʘʯʘʣʴʥʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʚʤʽʩʪʫ ʢʣʝʡʢʦʚʠʥʠ 

ʚʽʜʽʛʨʘʚʘʣʠ ʥʦʨʤʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʯʘʩʪʢʘ ʚʧʣʠʚʫ ʷʢʠʭ ʩʢʣʘʣʘ 87,28% ʜʣʷ 

ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʽ 88,60% ʜʣʷ ʩʦʨʪʫ ʈʝʬʦʨʤ. ɺʧʣʠʚ ʥʦʨʤ ʚʠʩʽʚʫ ʙʫʚ ʤʝʥʰ ʩʫʪʪʻʚʠʤ ʽ 

ʩʪʘʥʦʚʠʚ 12,52% ʪʘ 11,06% ʚʽʜʧʦʚʽʜʥʦ 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʟ ʢʦʞʥʠʤ ʧʽʜʚʠʱʝʥʥʷʤ ʥʦʨʤʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ. ʇʨʦʪʝ ʚ ʤʝʞʘʭ ʢʦʞʥʦʛʦ 

ʫʜʦʙʨʝʥʦʛʦ ʬʦʥʫ ʟʙʽʣʴʰʝʥʥʷ ʥʦʨʤ ʚʠʩʽʚʫ 300, 350, 400 ʪʘ 450 ʥʘʩ./ʤ2 ʟʫʤʦʚʣʶʚʘʣʦ 

ʟʚʦʨʦʪʥʫ ʪʝʥʜʝʥʮʽʶ. ʅʘʡʚʠʱʠʤ ʨʽʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʫ ʩʦʨʪʫ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ 

ʈʝʬʦʨʤ ʚʠʷʚʠʚʩʷ ʟʘ ʫʤʦʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʨʤʠ ʜʦʙʨʠʚ N75P60K60. ɿʘ ʩʪʘʪʠʩʪʠʯʥʦ 

ʦʜʥʘʢʦʚʦʛʦ ʨʽʚʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʟʤʝʥʰʫʚʘʣʘʩʷ ʽ ʩʪʘʥʦʚʠʣʘ: 

140,1% ʟʘ ʥʦʨʤʠ 300 ʥʘʩ./ʤ2, 137,7% ʟʘ 350 ʥʘʩ./ʤ2, 132,7% ʟʘ 400 ʥʘʩ./ʤ2 ʪʘ 128,5% 
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ʟʘ 450 ʥʘʩ./ʤ2. ʋ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʚʽʜʧʦʚʽʜʥʦ 128,8%, 125,4%, 120,9%, 116,3%. 

ʂʦʝʬʽʮʽʻʥʪ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫ ʩʦʨʪʫ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʈʝʬʦʨʤ 

ʥʘʡʚʠʱʠʤ ʙʫʚ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʪʨʠ ʨʦʢʠ ʧʨʠ ʥʦʨʤʽ ʚʠʩʽʚʫ 300 ʥʘʩ./ʤ2 ʽ ʩʪʘʥʦʚʠʚ ʥʘ 

ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ 4,63, ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ N45P30K30, 

N60P45K45 ʪʘ N75P60K60 ʚʽʥ ʙʫʚ ʜʝʱʦ ʥʠʞʯʠʤ 4,30; 4,21 ʽ 4,15 ʚʽʜʧʦʚʽʜʥʦ, ʘ ʫ ʩʦʨʪʫ 

ɹʦʜʠʮʝʢ ï 4,41; 4,09; 3,99 ʪʘ 3,94 ʚʽʜʧʦʚʽʜʥʦ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʰʝʥʠʮʷ ʦʟʠʤʘ, Triticum aestivum L., ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ, 

ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ, ʚʧʣʠʚ ʬʘʢʪʦʨʘ, ʩʝʣʝʢʮʽʡʥʽ ʩʦʨʪʠ, ʩʦʨʪʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ, 

ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ, ʧʝʨʝʟʠʤʽʚʣʷ ʨʦʩʣʠʥ, ʚʠʞʠʚʘʥʥʷ ʨʦʩʣʠʥ, ʩʪʨʫʢʪʫʨʘ ʚʨʦʞʘʶ, 

ʢʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ, ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʫʢʪʠʚʥʠʭ ʩʪʝʙʝʣ, ʢʦʝʬʽʮʽʻʥʪ ʢʫʱʝʥʥʷ, ʬʘʟʠ ʨʦʩʪʫ, 
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ANNOTATION  

Svynar M . Formation of yield and grain quality of winter wheat depending on 

the application of technological factors in the conditions of the Right Bank Forest 

Steppe. ï Qualification scientific work as a manuscript. Dissertation for the degree of 

Doctor of Philosophy in specialty 201 çAgronomyè ï Higher Educational Institution 

çPodillia State Universityè, Kamianets-Podilskyi, 2026. 

The relevance of the research topic is determined by the need to substantiate 

effective approaches to the development of grain production in accordance with modern 

challenges facing agricultural production. Climate change, unstable weather conditions, 

and the continuous increase in the cost of mineral fertilizers, fuel and lubricants, and 

technical resources require the improvement of crop cultivation technologies. Winter 

wheat remains one of the most important strategic crops in Ukraine, as it ensures the 

countryôs food security and forms a significant part of the export potential of the grain 

sector. In this regard, particular importance is attached to maximizing the genetic 

potential of modern varieties through the implementation of scientifically grounded, 

resource-saving cultivation technologies. Among the main technological factors 
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determining yield level and grain quality, mineral nutrition and seeding rate occupy a 

prominent place. The optimal combination of these technological elements contributes to 

the formation of a favorable plant density, improves the utilization of soil moisture and 

nutrients, and positively affects crop productivity and grain quality indicators. At the 

same time, modern winter wheat varieties differ in their response to mineral nutrition 

levels and crop density, while their productivity largely depends on soil and climatic 

conditions. Therefore, determining and substantiating optimal fertilizer rates and seeding 

rates for the conditions of the Right-Bank Forest-Steppe is an important scientific and 

practical task. 

The aim of the study was to establish the patterns of managing the agro-

phytocenosis structure, yield level and grain quality of winter wheat depending on the 

influence of individual cultivation technology elements. 

The research was conducted during 2022ï2025 at the çSamosylè farm in Chortkiv 

District, Ternopil Region, in accordance with the cooperation agreement concluded with 

the Department of Crop Production, Plant Breeding and Seed Production of Podillia State 

University. Within the framework of the dissertation research, two field experiments were 

established to evaluate two technological factors in the cultivation of the early-maturing 

winter wheat variety Bodycek and the medium-late variety Reform. Factor A included 

mineral fertilizer application rates: N0P0K0 (control, without fertilization), N45P30K30, 

N60P45K45 and N75P60K60. Factor B included seeding rates of 300, 350, 400 and 450 

seeds/m2. 

The results revealed the dependence of field germination, overwintering and 

overall plant survival of winter wheat varieties on mineral fertilizer application and 

seeding rates. The peculiarities of growth and development of winter wheat plants under 

the influence of the studied technological factors were established. Optimal seeding rates 

and fertilizer application rates were identified, and their impact on yield formation and 

yield structure components was determined. The main regularities of the formation of 

technological and biochemical grain quality indicators under the influence of mineral 

fertilizer rates and seeding rates were established. The economic and energy efficiency of 

winter wheat cultivation depending on the studied factors was substantiated. 
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Experimental data comprehensively reflected the nature and degree of influence of 

the studied technological factors on winter wheat agrocenosis formation. It was 

established that mineral fertilizer application increased the number of winter wheat plants 

compared with the control. Under fertilization treatments N45P30K30, N60P45K45 and 

N75P60K60, the studied indicator was statistically similar and amounted to 312, 313 and 

311 plants/m2, respectively, for the Bodycek variety, and 311, 311, and 312 plants/m2 for 

the Reform variety. In the unfertilized control treatment, plant density was lower and 

amounted to 290 and 288 plants/m2, respectively. Under the influence of seeding rates of 

300, 350, 400 and 450 seeds/m2, a consistent increase in plant density was observed. In 

the Bodycek variety, the number of plants amounted to 248, 288, 324 and 365 plants/m2, 

respectively, where as in the Reform variety it reached 246, 288, 323 and 363 plants/m2. 

The density of productive stems in winter wheat largely depended on the level of mineral 

nutrition and seeding rate. Increasing fertilizer application from N0P0K0 to N75P60K60 

resulted in an increase in the number of productive shoots (NPS) from 342 to 662 shoots 

m2 in the Bodycek variety and from 379 to 704 shoots m2 in the Reform variety. Likewise, 

increasing the seeding rate from 300 to 450 seeds/m2 contributed to an increase in 

productive stem density from 468 to 542 shoots/m2 and from 506 to 583 shoots/m2, 

respectively. According to the analysis of variance, fertilizer rates had the dominant effect 

on productive stem density formation, accounting for 94.82% of the variation in the 

Bodycek variety and 94.66% in the Reform variety, whereas the contribution of seeding 

rates (SR) was only 5.11% and 5.26%, respectively. The relationship between productive 

stem density and the studied factors was described by the following linear regression 

equations: Bodycek variety: NPSB = 134.4375 + 1.6194 NPK + 0.4985 SR. Reform 

variety: NPSR = 167.3327 + 1.6359 NPK + 0.5105 SR. The tillering intensity of winter 

wheat depended on both the seeding rate and the level of mineral nutrition. Increasing the 

seeding rate from 300 to 450 seeds/m2 resulted in a decrease in the tillering coefficient 

from 1.87 to 1.48 in the Bodycek variety and from 2.04 to 1.60 in the Reform variety. At 

the same time, increasing fertilization from the control treatment to N75P60K60 increased 

this parameter from 1.19 to 2.15 and from 1.33 to 2.28, respectively. 

The obtained experimental results characterize the nature and magnitude of the 
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influence of the studied technological factors on yield structure components and grain 

yield of winter wheat. The number of grains per spike depended on both mineral nutrition 

and seeding rate. Increasing fertilizer rates from N0P0K0 to N75P60K60 was accompanied 

by a decrease in the number of grains per spike from 31.77 to 29.92 grains in the Bodycek 

variety and from 31.14 to 29.42 grains in the Reform variety. A similar trend was 

observed with increasing seeding rates from 300 to 450 seeds/m2, under which the number 

of grains per spike decreased from 31.99 to 29.58 grains and from 31.36 to 29.10 grains, 

respectively. Analysis of variance showed that the seeding rate exerted the greatest 

influence on grain number per spike, accounting for 62.27% of the variation in the 

Bodycek variety and 62.78% in the Reform variety, whereas the effect of mineral 

nutrition was lower, amounting to 37.01% and 36.51%, respectively. The dependence of 

grain number per spike (GNS) on the studied factors was described by the following linear 

regression equations: Bodycek variety: GNSB = 37.91246 ī 0.00923 NPK ī 0.01600 SR; 

Reform variety: GNSR = 39.91006 ī 0.00857 NPK ī 0.01502 SR. The grain weight per 

spike was influenced by both mineral nutrition and seeding rate. Increasing fertilizer 

application from N0P0K0 to N75P60K60 resulted in a reduction of grain weight from 42.14 

to 39.53 mg in the Bodycek variety and from 42.73 to 40.30 mg in the Reform variety. A 

similar trend was observed with increasing seeding rates from 300 to 450 seeds/m2, under 

which grain weight decreased from 42.03 to 39.60 mg and from 42.56 to 40.37 mg, 

respectively. The analysis of variance indicated that fertilizer rates had a slightly greater 

effect on grain weight per spike (GWS), accounting for 54.52% of the variation in the 

Bodycek variety and 56.12% in the Reform variety, while the effect of seeding rate 

amounted to 45.03% and 43.32%, respectively. The relationships were described by the 

following linear regression equations: Bodycek variety: GWSB = 48.38532 ī 0.01314 

NPK ī 0.01608 SR; Reform variety: GWSR = 48.37998 ī 0.01231 NPK ī 0.01454 SR. 

Winter wheat grain yield was significantly affected by the level of mineral nutrition. 

Increasing fertilizer rates from N0P0K0 to N75P60K60 ensured a statistically significant 

increase in grain yield from 4.38 to 7.69 t/ ha in the Bodycek variety and from 4.82 to 

8.11 t/ha in the Reform variety. At the same time, variation in seeding rates within the 

range of 300ï450 seeds/m2 did not have a statistically significant effect on grain yield 
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formation. 

Experimental data indicate a substantial influence of the studied technological 

factors on winter wheat grain quality. The technological quality of winter wheat grain, 

expressed through test weight, was affected by both mineral fertilizer application and 

seeding rates. Increasing fertilizer rates from N0P0K0 to N75P60K60 resulted in a decrease 

in test weight from 768.9 to 750.0 g/L in the Bodycek variety and from 766.7 to 748.2 

g/L in the Reform variety. The highest test weight values were recorded at seeding rates 

of 350 and 400 seeds/m2. In the Bodycek variety, they amounted to 762.2 and 763.2 g/L, 

respectively, whereas in the Reform variety they reached 760.3 and 761.5 g/L. Analysis 

of the contribution of the studied factors demonstrated the predominance of mineral 

fertilizer effects, accounting for 85.75% of the variation in the Bodycek variety and 

83.08% in the Reform variety, while the contribution of seeding rates was only 14.14% 

and 16.81%, respectively. The biochemical quality of winter wheat grain, assessed by 

protein content, was influenced by both mineral fertilization and seeding rate. Increasing 

fertilizer rates from N0P0K0 to N75P60K60 promoted an increase in grain protein content 

from 11.9 to 14.3% in the Bodycek variety and from 11.7 to 13.9% in the Reform variety. 

The highest protein contents were recorded at seeding rates of 350 and 400 seeds/m2, 

reaching 13.5 and 13.6% in the Bodycek variety and 13.2 and 13.4% in the Reform 

variety, respectively. Evaluation of factor effects confirmed the dominant role of mineral 

fertilizers, which accounted for 84.48% of the variation in the Bodycek variety and 

81.29% in the Reform variety, whereas the contribution of seeding rates amounted to only 

15.10% and 18.41%, respectively. The biochemical quality of winter wheat grain, 

assessed by gluten content, was determined by both mineral fertilization and crop density. 

Increasing fertilizer rates from N0P0K0 to N75P60K60 resulted in an increase in gluten 

content from 26.8 to 28.7% in the Bodycek variety and from 26.3 to 28.4% in the Reform 

variety. The highest values were observed at seeding rates of 350 and 400 seeds/m2, 

reaching 28.1 and 28.2% in the Bodycek variety and 27.7 and 27.9% in the Reform 

variety, respectively. Analysis of factor effects revealed that mineral fertilizer rates 

played the decisive role in gluten formation, accounting for 87.28% of the variation in the 

Bodycek variety and 88.60% in the Reform variety. The influence of seeding rates was 
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less pronounced, amounting to 12.52% and 11.06%, respectively. 

It was established that each increase in mineral fertilizer rate resulted in a 

corresponding increase in profitability. However, within each fertilized treatment, 

increasing the seeding rate from 300 to 450 seeds/m2 led to the opposite trend. The highest 

profitability level for the Reform winter wheat variety was obtained under the application 

of N75P60K60. Despite statistically similar grain yields, profitability decreased from 

140.1% at a seeding rate of 300 seeds/m2 to 137.7%, 132.7% and 128.5% at seeding rates 

of 350, 400 and 450 seeds/m2, respectively. For the Bodycek variety, the corresponding 

profitability values were 128.8%, 125.4%, 120.9%, and 116.3%. 

The energy efficiency coefficient of the Reform winter wheat variety was highest, 

on average over the three-year study period, at a seeding rate of 300 seeds/m2. It amounted 

to 4.63 in the control treatment and was slightly lower under fertilizer applications of 

N45P30K30, N60P45K45 and N75P60K60, reaching 4.30, 4.21, and 4.15, respectively. In the 

Bodycek variety, the corresponding values were 4.41, 4.09, 3.99, and 3.94, respectively. 

Keywords: winter wheat, Triticum aestivum L., mineral fertilizers, seeding rates, 

factor influence, breeding varieties, varietal characteristics, field emergence, 

overwintering of plants, plant survival, yield structure, number of plants, number of 

productive stems, tillering coefficient, growth stages, leaf area, dry matter accumulation, 

grain number, grain weight, grain yield, test weight, protein content, gluten content, 

economic analysis, energy analysis, production cost, profitability 
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ʤʘʪʝʨʽʘʣʠ Iʍ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ. 23 ʢʚʽʪʥʷ 2026 ʨ. 

ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ: ɿɺʆ çʇɼʋè, 2026. ʉ. 175-176.  
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ɺʉʊʋʇ 

 

ʆʟʠʤʘ ʧʰʝʥʠʮʷ ʥʘʣʝʞʠʪʴ ʜʦ ʩʪʨʘʪʝʛʽʯʥʠʭ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʚ ʋʢʨʘʾʥʽ, 

ʚʽʜʽʛʨʘʶʯʠ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʧʨʦʜʦʚʦʣʴʯʦʾ ʥʝʟʘʣʝʞʥʦʩʪʽ ʪʘ ʥʘʧʦʚʥʝʥʥʽ 

ʝʢʩʧʦʨʪʥʦʛʦ ʙʶʜʞʝʪʫ ɸʇʂ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʩʫʯʘʩʥʦʛʦ ʨʦʩʣʠʥʥʠʮʪʚʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʦʚᾷʷʟʘʥʘ ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʧʦʢʨʘʱʝʥʥʷʤ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʝʨʥʘ ʯʝʨʝʟ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʚʠʨʦʱʫʚʘʥʥʷ. ʇʦʚʥʦʮʽʥʥʝ 

ʨʦʟʢʨʠʪʪʷ ʙʽʦʣʦʛʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʥʦʚʠʭ ʩʦʨʪʽʚ ʢʫʣʴʪʫʨʠ ʟʫʤʦʚʣʝʥʝ ʦʧʪʠʤʽʟʘʮʽʻʶ 

ʥʦʨʤ ʚʠʩʽʚʫ ʪʘ ʟʙʘʣʘʥʩʦʚʘʥʽʩʪʶ ʘʟʦʪʥʦ-ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ. ʉʘʤʝ ʮʽ ʯʠʥʥʠʢʠ 

ʨʝʛʫʣʶʶʪʴ ʜʠʥʘʤʽʢʫ ʨʦʩʪʫ, ʩʪʨʫʢʪʫʨʫ ʘʛʨʦʬʽʪʦʮʝʥʦʟʫ ʪʘ ʨʽʚʝʥʴ ʯʠʩʪʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʬʦʪʦʩʠʥʪʝʟʫ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʚʠʩʪʫʧʘʻ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʟʝʨʥʦʚʠʨʦʙʥʠʮʪʚʘ, ʦʧʪʠʤʽʟʫʶʯʠ ʨʝʞʠʤ ʞʠʚʣʝʥʥʷ ʘʛʨʦʬʽʪʦʮʝʥʦʟʫ 

ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ. ʇʨʦʪʝ ʧʦʨʫʰʝʥʥʷ ʧʨʘʚʠʣ ʾʭ ʚʥʝʩʝʥʥʷ ï ʷʢ 

ʜʝʬʽʮʠʪ, ʪʘʢ ʽ ʧʨʦʬʽʮʠʪ ï ʥʽʚʝʣʶʻ ʧʦʟʠʪʠʚʥʠʡ ʝʬʝʢʪ, ʧʦʛʽʨʰʫʶʯʠ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʟʝʨʥʘ ʪʘ ʟʥʠʞʫʶʯʠ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ. ʇʘʨʘʣʝʣʴʥʦ ʟ ʮʠʤ, 

ʩʪʨʫʢʪʫʨʘ ʘʛʨʦʬʽʪʦʮʝʥʦʟʫ ʪʘ ʨʽʚʝʥʴ ʤʽʞʨʦʩʣʠʥʥʦʾ ʢʦʥʢʫʨʝʥʮʽʾ ʟʘ ʣʽʤʽʪʫʶʯʽ 

ʬʘʢʪʦʨʠ ʩʝʨʝʜʦʚʠʱʘ (ʽʥʩʦʣʷʮʽʶ, ʚʦʣʦʛʫ, ʝʣʝʤʝʥʪʠ ʞʠʚʣʝʥʥʷ) ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʥʦʨʤʦʶ ʚʠʩʽʚʫ, ʷʢʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʤʦʜʝʣʶʻ ʩʪʨʫʢʪʫʨʫ ʤʘʡʙʫʪʥʴʦʛʦ ʚʨʦʞʘʶ. 

ɿʦʥʘ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʧʨʠʷʪʣʠʚʠʤ 

ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ, ʧʨʦʪʝ ʨʽʚʝʥʴ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʠʥʝʨʛʽʾ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ, ʢʦʤʧʣʝʢʩʥʝ ʚʠʚʯʝʥʥʷ ʜʽʾ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʽ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʟʝʨʥʘ ʻ ʥʘʛʘʣʴʥʠʤ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʤ ʟʘʚʜʘʥʥʷʤ. ʈʝʟʫʣʴʪʘʪʠ ʪʘʢʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʦʟʚʦʣʷʪʴ 

ʪʝʦʨʝʪʠʯʥʦ ʦʙˇʨʫʥʪʫʚʘʪʠ ʪʘ ʚʧʨʦʚʘʜʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʚʠʨʦʱʫʚʘʥʥʷ 

ʢʫʣʴʪʫʨʠ ʚ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚʘʭ ʨʝʛʽʦʥʫ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʴ ʟʫʤʦʚʣʝʥʘ ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʠʭ ʚʠʢʣʠʢʽʚ 

ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ, ʧʦʚôʷʟʘʥʠʭ ʟʽ ʟʤʽʥʘʤʠ ʢʣʽʤʘʪʫ, ʥʝʩʪʘʙʽʣʴʥʽʩʪʶ ʧʦʛʦʜʥʠʭ ʫʤʦʚ 
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ʪʘ ʟʨʦʩʪʘʥʥʷʤ ʚʘʨʪʦʩʪʽ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʠʭ ʨʝʩʫʨʩʽʚ. ʇʰʝʥʠʮʷ ʦʟʠʤʘ ʻ 

ʩʪʨʘʪʝʛʽʯʥʦ ʚʘʞʣʠʚʦʶ ʢʫʣʴʪʫʨʦʶ ʜʣʷ ʋʢʨʘʾʥʠ, ʦʩʢʽʣʴʢʠ ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʜʦʚʦʣʴʯʫ 

ʙʝʟʧʝʢʫ ʥʘʩʝʣʝʥʥʷ ʪʘ ʬʦʨʤʫʻ ʟʥʘʯʥʫ ʯʘʩʪʢʫ ʝʢʩʧʦʨʪʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʢʨʘʾʥʠ. ʊʦʤʫ 

ʧʦʰʫʢ ʰʣʷʭʽʚ ʤʘʢʩʠʤʘʣʴʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʩʫʯʘʩʥʠʭ ʩʦʨʪʽʚ 

ʟʘ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʤʘʻ ʚʘʞʣʠʚʝ ʥʘʫʢʦʚʝ ʪʘ ʧʨʘʢʪʠʯʥʝ 

ʟʥʘʯʝʥʥʷ. 

ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ 

ʪʘ ʷʢʽʩʪʴ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ, ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʪʘ 

ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ. ʆʧʪʠʤʽʟʘʮʽʷ ʮʠʭ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʘʛʨʦʮʝʥʦʟʫ, ʧʦʢʨʘʱʝʥʥʶ ʫʤʦʚ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ, 

ʝʬʝʢʪʠʚʥʽʰʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʚʦʣʦʛʠ ʪʘ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʥʶ 

ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʟʝʨʥʘ. ɺʦʜʥʦʯʘʩ ʨʝʘʢʮʽʷ ʩʫʯʘʩʥʠʭ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʥʘ 

ʨʽʚʝʥʴ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʪʘ ʛʫʩʪʦʪʫ ʧʦʩʽʚʫ ʤʦʞʝ ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʪʠʩʷ ʟʘʣʝʞʥʦ 

ʚʽʜ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʨʝʛʽʦʥʫ. 

ɼʣʷ ʫʤʦʚ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ ʧʠʪʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʦʻʜʥʘʥʥʷ ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʽ ʥʦʨʤ ʚʠʩʽʚʫ ʟʘʣʠʰʘʻʪʴʩʷ 

ʘʢʪʫʘʣʴʥʠʤ, ʦʩʢʽʣʴʢʠ ʧʦʪʨʝʙʫʻ ʫʪʦʯʥʝʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʩʦʨʪʽʚ ʪʘ ʟʤʽʥ 

ʘʛʨʦʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ. ʉʘʤʝ ʪʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ 

ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʻ ʚʘʞʣʠʚʠʤ ʥʘʧʨʷʤʦʤ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʤʘʻ 

ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ. 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ ʪʘ ʪʝʤʘʤʠ. ʅʘʫʢʦʚʘ 

ʜʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʙʫʣʘ ʚʠʢʦʥʘʥʘ ʚʧʨʦʜʦʚʞ 2022ï2025 ʨʦʢʽʚ ʫ ʤʝʞʘʭ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʦʾ ʪʝʤʘʪʠʢʠ ʢʘʬʝʜʨʠ ʨʦʩʣʠʥʥʠʮʪʚʘ, ʩʝʣʝʢʮʽʾ ʪʘ ʥʘʩʽʥʥʠʮʪʚʘ ɿɺʆ 

çʇʦʜʽʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè (ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0124U003080). 

ʄʝʪʘ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ. ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ ʧʦʣʷʛʘʣʘ ʫ ʚʩʪʘʥʦʚʣʝʥʥʽ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʫʧʨʘʚʣʽʥʥʷ ʩʪʨʫʢʪʫʨʦʶ ʘʛʨʦʬʽʪʦʮʝʥʦʟʫ, ʨʽʚʥʝʤ ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ 

ʷʢʽʩʪʶ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʨʦʱʫʚʘʥʥʷ.   

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʠ ʨʦʙʦʪʠ ʙʫʣʦ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 
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- ʚʩʪʘʥʦʚʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ ʥʘʩʽʥʥʷ, 

ʧʝʨʝʟʠʤʽʚʣʽ ʪʘ ʟʘʛʘʣʴʥʦʛʦ ʚʠʞʠʚʘʥʥ ̫ʨʦʩʣʠʥ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ ʚʽʜ 

ʚʧʣʠʚʫ ʤʽʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʥʷ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ;  

- ʜʦʩʣʽʜʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʟʘʣʝʞʥʦ ʚʽʜ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ; 

- ʚʠʷʚʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʥʦʨʤʠ ʚʠʩʽʚʫ ʪʘ ʥʦʨʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ, ʘ ʪʘʢʦʞ ʚʩʪʘʥʦʚʠʪʠ ʾʭ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʪʘ ʫʨʦʞʘʡʥʽʩʪʴ ʟʘ ʝʣʝʤʝʥʪʘʤʠ ʩʪʨʫʢʪʫʨʠ;   

- ʚʩʪʘʥʦʚʠʪʠ ʦʩʥʦʚʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʪʘ 

ʙʽʦʭʽʤʽʯʥʦʾ ʷʢʦʩʪʽ ʟʝʨʥʘ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʚʽʜ ʚʧʣʠʚʫ ʟʘʩʪʦʩʦʚʘʥʠʭ ʥʦʨʤ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ; 

- ʜʘʪʠ ʝʢʦʥʦʤʽʯʥʫ ʪʘ ʝʥʝʨʛʝʪʠʯʥʫ ʦʮʽʥʢʫ ʚʠʨʦʱʫʚʘʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʟʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʘʢʪʦʨʽʚ.  

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʨʦʩʣʠʥʠ, ʧʦʩʽʚʠ, ʟʝʨʥʦ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʷʢ ʩʢʣʘʜʦʚʽ 

ʢʦʤʧʦʥʝʥʪʠ ʘʛʨʦʬʽʪʦʮʝʥʦʟʫ ʚ ʧʨʦʮʝʩʽ ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ.  

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʥʦʨʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʥʦʨʤʠ 

ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ, ʩʦʨʪʠ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ, ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ, ʧʨʦʜʦʚʦʣʴʯʘ ʷʢʽʩʪʴ 

ʟʝʨʥʘ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʘʥʦ ʢʦʤʧʣʝʢʩ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʫ ʘʛʨʦʥʦʤʽʯʥʽʡ ʥʘʫʮʽ ʤʝʪʦʜʽʚ: ʧʦʣʴʦʚʠʡ ï ʜʣʷ ʚʠʚʯʝʥʥʷ 

ʚʟʘʻʤʦʜʽʾ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʯʠʥʥʠʢʘʤʠ (ʥʦʨʤʠ ʚʠʩʽʚʫ, ʥʦʨʤʠ 

ʜʦʙʨʠʚ) ʪʘ ʾʭʥʴʦʛʦ ʚʧʣʠʚʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʘʛʨʦʬʽʪʦʮʝʥʦʟʫ; ʚʽʟʫʘʣʴʥʠʡ ï ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʬʝʥʦʣʦʛʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʚʠʟʥʘʯʝʥʥʷ ʬʘʟ ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ; 

ʣʘʙʦʨʘʪʦʨʥʠʡ ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʟʝʨʥʘ (ʚʤʽʩʪʫ ʙʽʣʢʘ, ʢʣʝʡʢʦʚʠʥʠ 

ʪʦʱʦ); ʚʘʛʦʚʠʡ ï ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʪʘ ʬʘʢʪʠʯʥʦʾ ʚʨʦʞʘʡʥʦʩʪʽ 

ʟʝʨʥʘ; ʩʪʘʪʠʩʪʠʯʥʠʡ ï ʜʣʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʟ ʤʝʪʦʶ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʚʽʨʦʛʽʜʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ (ʜʠʩʧʝʨʩʽʡʥʠʡ, ʨʝʛʨʝʩʽʡʥʠʡ ʪʘ 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟʠ); ʨʦʟʨʘʭʫʥʢʦʚʦ-ʧʦʨʽʚʥʷʣʴʥʠʡ ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʪʘ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʱʫʚʘʥʥʷ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʫ ʢʦʤʧʣʝʢʩʥʦʤʫ ʥʘʫʢʦʚʦ-
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ʪʝʦʨʝʪʠʯʥʦʤʫ ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʚʧʣʠʚʫ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʚ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ 

ʃʽʩʦʩʪʝʧʫ. 

ɺʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ ʭʘʨʘʢʪʝʨ ʩʫʤʽʩʥʦʛʦ ʚʧʣʠʚʫ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʪʘ 

ʟʘʩʪʦʩʦʚʘʥʠʭ ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʫʯʘʩʥʠʭ 

ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ. ɺʠʷʚʣʝʥʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʟʝʨʥʘ 

ʟʘʣʝʞʥʦ ʚʽʜ ʚʟʘʻʤʦʜʽʾ ʛʝʥʦʪʠʧʫ ʩʦʨʪʫ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ.  

ʋʜʦʩʢʦʥʘʣʝʥʦ ʝʣʝʤʝʥʪʠ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʚ ʯʘʩʪʠʥʽ 

ʦʧʪʠʤʽʟʘʮʽʾ ʛʫʩʪʦʪʠ ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ ʪʘ ʥʦʨʤ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʤʘʢʩʠʤʘʣʴʥʫ ʨʝʘʣʽʟʘʮʽʶ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʩʦʨʪʽʚ. 

ɼʩ̔ʪʘʣʘ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʷ ʚʠʨʦʱʫʚʘʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʚ 

ʫʤʦʚʘʭ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʯʝʨʝʟ ʦʧʪʠʤʽʟʘʮʽʶ ʥʦʨʤ ʚʠʩʽʚʫ ʪʘ ʥʦʨʤ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʱʦ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʧʦʢʨʘʱʝʥʥʶ 

ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʝʨʥʘ.  

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ.  ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʾ 

ʚʨʦʞʘʡʥʦʩʪʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʽʚ ɹʦʜʠʮʝʢ (6,8ï7,7 ʪ/ʛʘ) ʪʘ ʈʝʬʦʨʤ (7,3ï8,2 ʪ/ʛʘ) 

ʽ ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʟʝʨʥʘ ʚ ʫʤʦʚʘʭ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ 

ʥʘ ʯʦʨʥʦʟʝʤʘʭ ʦʧʽʜʟʦʣʝʥʠʭ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʚʥʦʩʠʪʠ ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʚ ʥʦʨʤʽ 

N60ï75P45ï60K45ï60 ʜʦʪʨʠʤʫʶʯʠʩʴ ʥʦʨʤ ʚʠʩʽʚʫ 350ï400 ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ ʥʘ 1 ʤ2, ʱʦ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠʤʝ ʚʤʽʩʪ ʙʽʣʢʘ ʚ ʟʝʨʥʽ ʚ ʤʝʞʘʭ 13,7ï14,6%, ʚʤʽʩʪ ʢʣʝʡʢʦʚʠʥʠ ï 28,2ï

29,0% ʪʘ ʥʘʪʫʨʫ ʟʝʨʥʘ ï 750,5ï761,1 ʛ/ʣ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʡʰʣʠ ʧʝʨʝʚʽʨʢʫ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʪʘ ʚʧʨʦʚʘʜʞʝʥʽ 

ʧʣʦʱʽ 60 ʛʘ ʚ ɺʂ çɯʉʂʈɸ-2007è ʂʘʤᾷʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ ʍʤʝʣʴʥʠʮʴʢʦʾ 

ʦʙʣʘʩʪʽ; ʥʘ ʧʣʦʱʽ 35 ʛʘ ʚ ʇʇ çʄʈɯʗ-2010è ʂʘʤᾷʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ 

ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ; ʥʘ ʧʣʦʱʽ 45 ʛʘ ʚ ʊʆɺ çɹʫʢʦʚʠʥʩʴʢʠʡ ʩʘʜè ɼʥʽʩʪʨʦʚʩʴʢʦʛʦ 

ʨʘʡʦʥʫ ʏʝʨʥʽʚʝʮʴʢʦʾ ʦʙʣʘʩʪʽ; ʥʘ ʧʣʦʱʽ 50 ʛʘ ʚ ʌɻ çɹʝʨʨʽè ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ 

ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ ʦʙʣʘʩʪʽ ʪʘ ʥʘ ʧʣʦʱʽ 30 ʛʘ ʚ ʌɻ çɿʦʨʷè ɻʦʨʦʜʦʮʴʢʦʛʦ ʨʘʡʦʥʫ 

ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ.  

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʫ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʨʝʘʣʽʟʘʮʽʾ ʚʩʽʭ ʝʪʘʧʽʚ 

ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ: ʚʽʜ ʪʝʦʨʝʪʠʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʨʦʙʣʝʤʠ ʪʘ ʧʨʦʚʝʜʝʥʥʷ 



21 

ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʽʚ ʜʦ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ. ɺʩʽ 

ʥʘʫʢʦʚʽ ʧʨʘʮʽ, ʱʦ ʚʠʩʚʽʪʣʶʶʪʴ ʦʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʾ, ʧʽʜʛʦʪʦʚʣʝʥʽ 

ʘʚʪʦʨʦʤ ʦʩʦʙʠʩʪʦ. ɿʜʦʙʫʚʘʯʝʤ ʨʦʟʨʦʙʣʝʥʦ ʪʘ ʚʧʨʦʚʘʜʞʝʥʦ ʫ ʚʠʨʦʙʥʠʮʪʚʦ 

ʧʨʘʢʪʠʯʥʽ ʟʘʭʦʜʠ ʱʦʜʦ ʦʧʪʠʤʽʟʘʮʽʾ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʧʰʝʥʠʮʽ 

ʦʟʠʤʦʾ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʨʝʟʫʣʴʪʘʪʠ 

ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʡ ʦʙʛʦʚʦʨʝʥʦ ʥʘ VI ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ 

ʥʘʫʢʦʚʽʡ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ çɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʨʦʩʣʠʥʥʠʮʪʚʽè 

(ʤ. ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ, 2023); VII ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʽʡ ʽʥʪʝʨʥʝʪ-

ʢʦʥʬʝʨʝʥʮʽʾ çɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʨʦʩʣʠʥʥʠʮʪʚʽè (ʤ. ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ, 

2024); VIII ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʽʡ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ çɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʚ ʨʦʩʣʠʥʥʠʮʪʚʽè (ʤ. ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ, 2025); ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ çɯʥʥʦʚʘʮʽʾ ʚ ʘʛʨʦʩʝʢʪʦʨʽ: ʥʘʫʢʘ ʽ ʧʨʘʢʪʠʢʘ ʜʣʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫè 

(ʤ. ʉʥʷʪʠʥ, 2025); I ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʦʥʣʘʡʥ ʢʦʥʬʝʨʝʥʮʽʾ 

çɯʥʥʦʚʘʮʽʡʥʽ ʧʽʜʭʦʜʠ ʚʝʜʝʥʥʷ ʘʛʨʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʫʤʦʚʘʭ ɭʚʨʦʽʥʪʝʛʨʘʮʽʾè 

(ʤ. ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ, 2025); IV ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ çScientific development in a changimg worldè (ʤ. ʃʴʚʽʚ, 2026); Iʍ 

ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʽʡ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ çɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ 

ʨʦʩʣʠʥʥʠʮʪʚʽè (ʤ. ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ, 2026), ʘ ʪʘʢʦʞ ʱʦʨʦʢʫ ʧʨʝʜʩʪʘʚʣʷʣʠʩʷ 

ʧʽʜ ʯʘʩ ʟʚʽʪʥʠʭ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʡ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ ʥʘ ʬʘʢʫʣʴʪʝʪʽ 

ʘʛʨʦʪʝʭʥʦʣʦʛʽʡ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ɿɺʆ çʇɼʋè ʫʧʨʦʜʦʚʞ 2022ï2026 ʨʨ. 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʧʫʙʣʽʢʦʚʘʥʦ 10 

ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ, ʟʦʢʨʝʤʘ 3 ʩʪʘʪʪʽ ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʪʘ 7 ʧʫʙʣʽʢʘʮʽʡ ʫ 

ʟʙʽʨʥʠʢʘʭ ʤʘʪʝʨʽʘʣʽʚ ʤʽʞʥʘʨʦʜʥʠʭ ʽ ʚʩʝʫʢʨʘʾʥʩʴʢʠʭ ʢʦʥʬʝʨʝʥʮʽʡ. 

ʉʪʨʫʢʪʫʨʘ ʽ ʦʙʩʷʛ ʨʦʙʦʪʠ. ɼʠʩʝʨʪʘʮʽʷ ʚʠʢʣʘʜʝʥʘ ʥʘ 140 ʩʪʦʨʽʥʢʘʭ 

ʢʦʤʧôʶʪʝʨʥʦʛʦ ʪʝʢʩʪʫ ʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʚʩʪʫʧʫ, 6 ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ (ʱʦ ʥʘʣʽʯʫʶʪʴ 

16 ʧʫʥʢʪʽʚ), ʨʝʢʦʤʝʥʜʘʮʽʡ ʚʠʨʦʙʥʠʮʪʚʫ ʪʘ 63 ʜʦʜʘʪʢʠ. ʊʝʢʩʪ ʽʣʶʩʪʨʦʚʘʥʦ 29 

ʨʠʩʫʥʢʘʤʠ ʪʘ 44 ʪʘʙʣʠʮʷʤʠ. ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʤʽʩʪʠʪʴ 181 

ʥʘʡʤʝʥʫʚʘʥʥʷ, ʫ ʪʦʤʫ ʯʠʩʣʽ 70 ʟ ʷʢʠʭ ʥʘʚʝʜʝʥʦ ʣʘʪʠʥʝʮʝʶ. 
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ʈʆɿɼɯʃ 1 

ʅɸʋʂʆɺʆ-ʊɽʆʈɽʊʀʏʅɯ ʆʉʅʆɺʀ ɺʀʈʆʑʋɺɸʅʅʗ ʇʐɽʅʀʎɯ 

ʆɿʀʄʆɰ (ʆʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ) 

 

1.1. ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʫ ʪʝʭʥʦʣʦʛʽ ʾ

ʚʠʨʦʱʫʚʘʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ  

ʇʰʝʥʠʮʷ ʦʟʠʤʘ (Triticum aestivum L.) ʻ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ 

ʫ ʩʠʩʪʝʤʽ ʟʝʤʣʝʨʦʙʩʪʚʘ ʋʢʨʘʾʥʠ ʪʘ ʩʚʽʪʫ. ɺʦʥʘ ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʜʦʚʦʣʴʯʫ ʙʝʟʧʝʢʫ 

ʢʨʘʾʥʠ, ʘ ʪʘʢʦʞ ʝʢʩʧʦʨʪʥʠʡ ʧʦʪʝʥʮʽʘʣ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ. ʗʢʽʩʪʴ ʪʘ ʚʝʣʠʯʠʥʘ 

ʚʨʦʞʘʶ ʮʽʻʾ ʢʫʣʴʪʫʨʠ ʚ ʙʽʣʴʰʽʡ ʤʽʨʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʦʧʪʠʤʽʟʘʮʽʾ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ, 

ʘ ʩʘʤʝ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ï ʘʟʦʪʥʠʭ, ʬʦʩʬʦʨʥʠʭ ʽ ʢʘʣʽʡʥʠʭ, ʷʢʽ 

ʧʦʩʪʽʡʥʦ ʻ ʧʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʘʛʨʦʥʦʤʽ ʾ[1, 2].  

ɿ ʜʘʚʥʽʭ ʜʘʚʝʥ ʚʽʜʦʤʦ, ʱʦ ʤ̔ ʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʦʩʣʠʥʠ 

ʜʦʩʪʫʧʥʠʤʠ ʬʦʨʤʘʤʠ ʘʟʦʪʫ, ʬʦʩʬʦʨʫ ʪʘ ʢʘʣʽʶ. ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʤʦʤʝʥʪʽʚ 

ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʨʦʩʣʠʥ ʟʙʘʣʘʥʩʦʚʘʥʠʤ ʤʽʥʝʨʘʣʴʥʠʤ ʞʠʚʣʝʥʥʷʤ. 

ɸʟʦʪ (N) ʥʘʣʝʞʠʪʴ ʜʦ ʤʘʢʨʦʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ 

ʟʘʙʝʟʧʝʯʝʥʥʽ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʩʪʫ, ʨʦʟʚʠʪʢʫ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʦʩʣʠʥ. ʎʝʡ ʝʣʝʤʝʥʪ 

ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʘʤʽʥʦʢʠʩʣʦʪ, ʙʽʣʢʽʚ, ʥʫʢʣʝʾʥʦʚʠʭ ʢʠʩʣʦʪ, ʬʝʨʤʝʥʪʽʚ, ʘ ʪʘʢʦʞ 

ʭʣʦʨʦʬʽʣʫ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʡʦʛʦ ʟʥʘʯʫʱʽʩʪʴ ʫ ʧʨʦʮʝʩʘʭ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ ʪʘ 

ʬʦʪʦʩʠʥʪʝʟʫ ʚ ʨʦʩʣʠʥʥʠʭ ʦʨʛʘʥʽʟʤʘʭ. ɸʟʦʪ ʻ ʢʦʤʧʦʥʝʥʪʦʤ ʭʣʦʨʦʬʽʣʫ, ʱʦ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʮʝʩ ʬʦʪʦʩʠʥʪʝʟʫ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʩʣʠʥʠ. ʁʦʛʦ 

ʥʝʩʪʘʯʘ ʩʧʨʠʯʠʥʷʻ ʟʥʠʞʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪ̔ ʘʩʠʤʽʣʷʮʽʾ ʚʫʛʣʝʮʶ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ, 

ʮʝ ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʚʨʦʞʘʡʥʦʩʪʽ ʢʫʣʴʪʫʨʠ.  

ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʠʪʴ ʥʝ ʪʽʣʴʢʠ ʚʽʜ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʩʣʠʥ ʘʟʦʪʦʤ, ʘʣʝ ʡ ʚʽʜ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʡʦʛʦ ʟ 

ʽʥʰʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʞʠʚʣʝʥʥ,̫ ʪʘʢʠʤʠ ʷʢ ʬʦʩʬʦʨ ʽ ʢʘʣʽʡ. ʎʝ ʩʧʨʠʷʪʠʤʝ ʧʦʚʥʽʡ 

ʨʝʘʣʽʟʘʮʽʾ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʩʦʨʪʽʚ [3]. 

ʈʝʟʫʣʴʪʘʪʠ ʯʠʩʣʝʥʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ, ʱʦ ʜʦʩʪʘʪʥʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʩʣʠʥ 

ʜʦʩʪʫʧʥʠʤ ʘʟʦʪʦʤ ʩʧʨʠʷʻ ʧʦʢʨʘʱʝʥʥʶ ʚʘʞʣʠʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 
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ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ. ɿʦʢʨʝʤʘ, ɯ.ʄ. ʐʝʛʝʜʘ ʪʘ ʽʥʰʽ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʥʘ ʚʠʩʦʢʦʤʫ ʬʦʥʽ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʟ ʜʦʜʘʪʢʦʚʠʤ ʧʦʟʘʢʦʨʝʥʝʚʠʤ ʧʽʜʞʠʚʣʝʥʥʷʤ ʢʘʨʙʘʤʽʜʦʤ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʬʦʪʦʩʠʥʪʝʟʫ, ʬʦʨʤʫʚʘʥʥʷ ʙʽʣʴʰʦʾ ʤʘʩʠ 

ʟʝʨʥʘ ʪʘ ʚʠʱʦʛʦ ʚʤʽʩʪʫ ʙʽʣʢʘ ʧʦʨʽʚʥʷʥʦ ʟ ʥʠʟʴʢʠʤʠ ʥʦʨʤʘʤʠ NPK. ʎʝ ʚ ʩʚʦʶ ʯʝʨʛʫ 

ʜʦʚʦʜʠʪʴ ʧʨʦ ʚʘʞʣʠʚʽʩʪʴ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʘʟʦʪʥʦʛʦ ʞʠʚʣʝʥʥʷ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʟʝʨʥʘ [4]. 

ɸʟʦʪʥʝ ʞʠʚʣʝʥʥʷ ʻ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ï ʪʘʢ ʚʚʘʞʘʶʪʴ ʚʯʝʥʽ ʐʘʥʴʩʽʡʩʴʢʦʛʦ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ [5]. ɺʦʥʠ ʚʧʨʦʜʦʚʞ 2020-2022 ʨʦʢʽʚ ʧʨʦʚʝʣʠ ʧʦʣʴʦʚʽ ʜʦʩʣʽʜʞʝʥʥʽ ʟ 

ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʥʦʨʤ ʚʥʝʩʝʥʥʷ ʘʟʦʪʫ 0, 90, 180, 210, 240, 270 ʪʘ 300 ʢʛ/ʛʘ 

ʥʘ ʨʽʩʪ, ʨʦʟʚʠʪʦʢ, ʧʦʛʣʠʥʘʥʥʷ ʘʟʦʪʫ, ʚʨʦʞʘʡʥʽʩʪʴ ʪʘ ʚʤʽʩʪ ʙʽʣʢʘ ʚ ʦʟʠʤʽʡ ʧʰʝʥʠʮʽ ʟ 

ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʘʟʦʪʥʦʛʦ ʫʜʦʙʨʝʥʥʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʚʠʩʦʢʦʾ ʚʨʦʞʘʡʥʦʩʪʽ. ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʚʥʝʩʝʥʥʷ ʘʟʦʪʫ ʚ ʥʦʨʤʘʭ 210 ʪʘ 240 

ʢʛ/ʛʘ ʙʫʣʠ ʦʩʦʙʣʠʚʦ ʝʬʝʢʪʠʚʥʠʤʠ ʽ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʣʠ ʢʣʶʯʦʚʽ ʧʘʨʘʤʝʪʨʠ ʨʦʩʪʫ. 

ʉʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʘʛʦʥʽʚ, ʱʦ ʟʨʝʰʪʦʶ ʧʨʠʟʚʝʣʦ ʜʦ ʚʠʱʦʾ 

ʚʨʦʞʘʡʥʦʩʪʽ.  

ɸʟʦʪ ï ʮʝ ʦʩʥʦʚʥʠʡ ʝʣʝʤʝʥʪ, ʷʢʠʡ ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʚ ʤʝʪʘʙʦʣʽʟʤʽ ʨʦʩʣʠʥ, 

ʚʧʣʠʚʘʻ ʥʘ ʩʠʥʪʝʟ ʚʫʛʣʝʚʦʜʽʚ ʽ ʙʽʣʢʽʚ, ʚʦʜʥʠʡ ʙʘʣʘʥʩ ʪʘ ʬʦʪʦʩʠʥʪʝʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ. 

ɼʦʩʪʘʪʥʻ ʟʘʙʝʟʧʝʯʝʥʥʷ N ˇʨʫʥʪʫ ʻ ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʥʦʨʤʘʣʴʥʦʾ ʬʫʥʢʮʽʾ 

ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʽ ʬʦʨʤʫʚʘʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʨʽʚʥʽʚ ʘʩʠʤʽʣʷʮʽʾ, ʱʦ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʦ ʟ ʧʦʪʝʥʮʽʡʥʦʶ ʚʨʦʞʘʡʥʽʩʪʶ [6]. ʅʝʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ 

ʘʟʦʪʫ, ʥʘʚʧʘʢʠ, ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʟʥʠʞʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʬʦʪʦʩʠʥʪʝʟʫ, 

ʩʣʘʙʰʦʛʦ ʨʦʟʚʠʪʢʫ ʚʝʛʝʪʘʪʠʚʥʠʭ ʦʨʛʘʥʽʚ ʽ ʟʤʝʥʰʝʥʥʷ ʤʘʩʠ ʟʝʨʥʘ ʪʘ ʚʤʽʩʪʫ ʙʽʣʢʘ ʚ 

ʥʴʦʤʫ [4]. 

ʑʦʜʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʟʦʪʥʦʛʦ ʫʜʦʙʨʝʥʥʷ, ʪʦ ʚʘʞʣʠʚʠʤ ʻ ʥʝ ʪʽʣʴʢʠ ʢʽʣʴʢʽʩʪʴ 

ʟʘʩʪʦʩʦʚʘʥʦʛʦ ʝʣʝʤʝʥʪʫ ʞʠʚʣʝʥʥʷ, ʘʣʝ ʡ ʥʦʨʤʘ ʽ ʩʪʨʦʢ ʡʦʛʦ ʚʥʝʩʝʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʧʦʢʘʟʫʶʪʴ, ʱʦ ʧʨʠ ʨʦʟʜʽʣʴʥʦʤʫ ʚʥʝʩʝʥʥʽ ʘʟʦʪʫ, ʪʦʙʪʦ ʯʘʩʪʠʥʘ ï ʧʝʨʝʜ ʩʽʚʙʦʶ, ʘ 

ʯʘʩʪʠʥʘ ï ʧʽʜ ʯʘʩ ʚʝʩʥʷʥʦ ʾʚʝʛʝʪʘʮʽʾ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʟʦʪʫ 

ʨʦʩʣʠʥʘʤʠ, ʟʤʝʥʰʫʻ ʚʪʨʘʪʠ ʡʦʛʦ ʫ ˇʨʫʥʪʽ ʽ ʩʧʨʠʷʻ ʜʦʩʷʛʥʝʥʥʶ ʚʠʩʦʢʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʫʨʦʞʘʡʥʦʩʪʽ [6]. 
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ʆʪʞʝ, ʘʟʦʪ ʻ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ, ʱʦ 

ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ. ʆʩʢʽʣʴʢʠ ʚʽʥ ʚ̔ ʜʽʛʨʘ̒ ʚʘʞʣʠʚʫ 

ʨʦʣʴ ʫ ʬʦʪʦʩʠʥʪʝʪʠʯʥ̔ ʡ ʘʢʪʠʚʥʦʩʪʽ, ʩʠʥʪʝʟʽ ʙʽʣʢʽʚ, ʬʦʨʤʫʚʘʥʥ ̔ʚʝʛʝʪʘʪʠʚʥʦʾ ʤʘʩʠ 

ʪʘ ʟʝʨʥʘ. ɿʙʘʣʘʥʩʦʚʘʥʝ ʘʟʦʪʥʝ ʞʠʚʣʝʥʥʷ ʨʘʟʦʤ ̔ʟ ʽʥʰʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʞʠʚʣʝʥʥʷ ʻ 

ʥʝʚ̔ ʜ'ʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʩʫʯʘʩʥʠʭ ʘʛʨʦʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ ʧʰʝʥʠʮ.̔ ɻʣʠʙʦʢʠʡ 

ʘʥʘʣʽʟ ʚʠʚʯʝʥʥʷ ʘʟʦʪʥʦʛʦ ʫʜʦʙʨʝʥʥʷ ʪʘ ʘʜʘʧʪʘʮʽʷ ʥʦʨʤ ʾʭ ʚʥʝʩʝʥʥʷ ʜʦ ʢʦʥʢʨʝʪʥʠʭ 

ʘʛʨʦʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʩʧʨʠ̫ʪʠʤʫʪʴ ʧʽʜʚʠʱʝʥʥ  ʁ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʽʥʝʨʘʣʴʥʦʛʦ 

ʞʠʚʣʝʥʥʷ ʪʘ ʧʦʢʨʘʱʝʥʥʁ ʝʢʦʥʦʤ̔ʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ. 

ʌʦʩʬʦʨ (P) ʪʘʢʦʞ ʻ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʤʘʢʨʦʝʣʝʤʝʥʪʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʩʪʫ ʡ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʟʦʢʨʝʤʘ ʡ ʧʰʝʥʠʮʽ 

ʦʟʠʤʦʾ [7, 8, 9]. ʎʝʡ ʝʣʝʤʝʥʪ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʥʫʢʣʝʾʥʦʚʠʭ ʢʠʩʣʦʪ, ʬʦʩʬʦʣʽʧʽʜʽʚ 

ʪʘ ʘʜʝʥʦʟʠʥʪʨʠʬʦʩʬʘʪʫ (ɸʊʌ), ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʝʥʝʨʛʽʶ ʜʣʷ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, 

ʬʦʪʦʩʠʥʪʝʟʫ ʪʘ ʨʦʩʪʫ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ. ʅʝʩʪʘʯʘ ʬʦʩʬʦʨʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʟʘʪʨʠʤʢʠ ʚʝʛʝʪʘʮʽʾ ʪʘ ʟʤʝʥʰʝʥʥʷ ʚʨʦʞʘʶ ʟʝʨʥʘ. 

ʌʦʩʬʦʨ ʚʽʜʽʛʨʘʻ ʢʣʯʁʦʚʫ ʨʦʣʴ ʫ ʙʘʛʘʪʴʦʭ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʭ ʧʨʦʮʝʩʘʭ 

ʨʦʩʣʠʥʥʦʛʦ ʦʨʛʘʥʽʟʤʫ [10]. ɺ̔ʥ ʘʢʪʠʚʫʻ ʬʝʨʤʝʥʪʘʪʠʚʥʽ ʨʝʘʢʮʽʾ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ, 

ʙʝʨʝ ʫʯʘʩʪʴ ʚ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʨʦʮʝʩʘʭ ʯʝʨʝʟ ɸʊʌ ʽ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʢʦʨʝʥʝʚʦʾ 

ʩʠʩʪʝʤʠ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʧʦʛʣʠʥʘʥʥʷ ʚʦʜʠ ʪʘ ʥʝʦʙʭ̔ ʜʥʠʭ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ. 

ʆʢʨʽʤ ʪʦʛʦ ʬʦʩʬʦʨ ʧʦʪʨʽʙʝʥ ʜʣʷ ʩʠʥʪʝʟʫ ɼʅʂ, ʈʅʂ ʽ ʤʝʤʙʨʘʥʥʠʭ ʬʦʩʬʦʣʽʧʽʜʽʚ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʁ ʪʴ ʧʨʘʚʠʣʴʥʠʡ ʨʽʩʪ ʨʦʩʣʠʥʠ ʪʘ ʜʦʧʦʤʘʛʘʁʪ ɹʾʡ ʧʨʠʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʦ 

ʩʪʨʝʩʦʚʠʭ ʫʤʦʚ. 

ʌʦʩʬʦʨ  ̒ʚʘʞʣʠʚʠʤ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʨʦʩʪʫ  ̔ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ, ʚʽʜ ʧʨʦʨʦʩʪʘʥʥʷ 

ʥʘʩʽʥʥʷ ʜʦ ʨʦʩʪʫ ʢʦʨʝʥʽʚ, ʣʠʩʪʷ ʪʘ ʩʪʝʙʝʣ, ʘ ʪʘʢʦʞ ʬʦʨʤʫʚʘʥʥʷ ʢʚʽʪʦʢ ʪʘ ʥʘʩʽʥʥʷ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʡʦʛʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ, ʡʦʛʦ ʜʦʩʪʫʧʥʽʩʪʴ ʜʣʷ ʨʦʩʣʠʥ ʩʠʣʴʥʦ 

ʦʙʤʝʞʝʥʘ, ʦʩʢʽʣʴʢʠ ʡʦʛʦ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʟʚôʷʟʘʥʘ ʚ ʥʝʨʦʟʯʠʥʥʠʭ ʢʦʤʧʣʝʢʩʘʭ ʟ 

ˇʨʫʥʪʦʚʠʤʠ ʤʽʥʝʨʘʣʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʘʣʶʤʽʥʽʡ ʘʙʦ ʟʘʣʽʟʦ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʟʥʘʯʥʦʶ 

ʤʽʨʦʶ ʥʝʜʦʩʪʫʧʥʠʤ ʜʣʷ ʨʦʩʣʠʥ [11]. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʦʩʬʦʨʥʠʭ ʜʦʙʨʠʚ, ʣʠʰʝ 10ï30% 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʨʦʩʣʠʥʘʤʠ, ʧʨʠʯʦʤʫ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʬʦʩʬʦʨʫ ʧʦʪʝʥʮʽʡʥʦ 

ʚʠʤʠʚʘʻʪʴʩʷ ʟ ˇʨʫʥʪʫ ʫ ʚʦʜʦʡʤʠ [12]. ʇʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦ 
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ʛʦʩʧʦʜʘʨʩʪʚʘ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʦ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʚʥʷ 

ʬʦʩʬʦʨʥʠʭ ʜʦʙʨʠʚ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʧʦʪʨʝʙʘʤ ʢʫʣʴʪʫʨʠ. 

ɿʙʘʣʘʥʩʦʚʘʥʝ ʪʘ ʦʧʪʠʤʘʣʴʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʥʝ ʣʠʰʝ ʩʧʨʠʷʻ 

ʨʦʩʪʫ, ʘʣʝ ʡ ʤʘʻ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ. ʇʦʣʴʦʚʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʚ ʇʘʢʠʩʪʘʥʽ ʟ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʥʦʨʤ ʚʥʝʩʝʥʥʷ 

ʬʦʩʬʦʨʥʠʭ ʜʦʙʨʠʚ 0, 40, 80, 120 ʢʛ/ʛʘ ʥʘ ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ, ʚʨʦʞʘʡʥʽʩʪʴ ʪʘ 

ʧʨʠʙʫʪʦʢ ʯʦʪʠʨʴʦʭ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ. ʄʘʢʩʠʤʘʣʴʥʘ ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ (21%) ʪʘ 

ʽʥʜʝʢʩ ʟʙʦʨʫ ʚʨʦʞʘʶ (11%) ʦʪʨʠʤʘʥʽ ʧʨʠ ʥʦʨʤʽ ʜʦʙʨʠʚ 80 ʢʛ ʧʦʨʽʚʥʷʥʦ ʟ 40 ʪʘ 120 

ʢʛ [13]. ʂʨʽʤ ʪʦʛʦ, ʧʽʜ ʚʧʣʠʚʦʤ P ʧʽʜʚʠʱʫʚʘʣʠʩʷ ʪʘʢʦʞ ʚʤʽʩʪ ʪʘ ʟʘʩʚʦʻʥʥʷ ʽʥʰʠʭ 

ʤʘʢʨʦ- ʽ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ. 

ʈʷʜ ʘʚʪʦʨʽʚ W. Zhang, D. Liu, Y. Liu, X. Chen, C. Zou ʚʧʨʦʜʦʚʞ 2013-2015 

ʨʦʢʽʚ ʧʨʦʚʝʣʠ ʧʦʣʴʦʚʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʟ ʧʰʝʥʠʮʝʶ ʦʟʠʤʦʶ, ʷʢʠʡ ʚʢʣʶʯʘʚ ʨʽʟʥʽ 

ʥʦʨʤʠ ʚʥʝʩʝʥʥʷ ʬʦʩʬʦʨʥʠʭ ʜʦʙʨʠʚ (0, 25, 50, 100, 200, 400 ʢʛ/ʛʘ) ̔  ʦʮʽʥʠʣʠ ʾʭ ʚʧʣʠʚ 

ʥʘ ʚʤʽʩʪ ʙʽʣʢʘ ʚ ʟʝʨʥʽ ʪʘ ʙʦʨʦʰʥʽ, ʽ ʦʩʦʙʣʠʚʦ ʥʘ ʙʽʦʜʦʩʪʫʧʥʽʩʪʴ ʮʠʥʢʫ (Zn) [14]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʽʜʚʠʱʝʥʥʷ ʥʦʨʤʠ ʬʦʩʬʦʨʥʠʭ ʜʦʙʨʠʚ ʜʦ ʧʝʚʥʦʛʦ ʨʽʚʥʷ 

(50 ʢʛ/ʛʘ) ʩʧʨʠʷʣʦ ʟʙʽʣʴʰʝʥʥʶ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ. ɯʟ ʟʙʽʣʴʰʝʥʥʷʤ ʚʥʝʩʝʥʥʷ 

ʬʦʩʬʦʨʫ ʚʤʽʩʪ ʙʽʣʢʘ ʚ ʟʝʨʥʽ ʪʘ ʩʪʘʥʜʘʨʪʥʦʤʫ ʙʦʨʦʰʥʽ, ʘ ʪʘʢʦʞ ʚ'ʷʟʢʽʩʪʴ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʙʦʨʦʰʥʘ ʟʤʝʥʰʫʚʘʣʠʩʷ. ʎʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʦʧʪʠʤʽʟʘʮʽʾ ʬʦʩʬʦʨʥʦʛʦ ʞʠʚʣʝʥʥʷ ʪʘ ʜʽʘʛʥʦʩʪʠʢʠ ʩʪʘʥʫ ʨʦʩʣʠʥ, ʱʦʙ ʫʥʠʢʘʪʠ 

ʥʘʜʤʽʨʥʦʛʦ ʚʥʝʩʝʥʥʷ. 

ʌʦʩʬʦʨ ʚʽʜʥʦʩʥʦ ʤʘʣʦʨʫʭʣʠʚʠʡ, ʚʽʥ ʱʦʨʽʯʥʦ ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʪʽʣʴʢʠ ʥʘ 

ʩʘʥʪʠʤʝʪʨʠ, ʪʦʤʫ ʜʦʩʪʫʧʥʽʩʪʴ ʡʦʛʦ ʜʣʷ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʯʘʩʪʦ ʦʙʤʝʞʝʥʘ, 

ʦʩʦʙʣʠʚʦ ʥʘ ʚʘʞʢʠʭ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ˇʨʫʥʪʘʭ. ʎʝʡ ʝʣʝʤʝʥʪ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ 

ʣʠʰʝ ʫʤʦʚʥʦ ʜʦʩʪʫʧʥʠʡ ʜʣʷ ʨʦʩʣʠʥ, ʷʢʽ ʥʽʢʦʣʠ ʥʝʩʧʨʦʤʦʞʥʽ ʟʘʩʚʦʾʪʠ ʡʦʛʦ 

ʧʦʚʥʽʩʪʶ. ʈʦʩʣʠʥʠ ʩʪʠʢʘʶʪʴʩʷ ʟ ʩʝʨʡʦʟʥʦʶ ʢʦʥʢʫʨʝʥʮʽʻʶ ʟ ʙʦʢʫ ˇʨʫʥʪʫ. ʉʘʤʝ ʚ 

ʥʴʦʤʫ ʬʦʩʬʦʨ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʚʘʞʢʦʜʦʩʪʫʧʥʽ ʩʧʦʣʫʢʠ, ʘ ʪʘʢʦʞ ʩʪʘʻ ʜʞʝʨʝʣʦʤ 

ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʪʘ ʙʫʨôʷʥʽʚ [15].   

ʅʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʦʶ ʻ ʦʧʪʠʤʽʟʘʮʽʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʦʩʬʦʨʥʠʭ ʜʦʙʨʠʚ 

ʟʚʘʞʘʶʯʠ ʥʘ ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ ʥʘʜʣʠʰʢʦʚʠʤ ʫʜʦʙʨʝʥʥʷʤ ʪʘ 

ʜʝʬʽʮʠʪʫ ʬʦʩʬʦʨʫ. ɼʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʧʦʪʨʝʙ ʨʦʩʣʠʥ ʫ ʬʦʩʬʦʨʽ 
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ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʥʜʝʢʩʠ ʬʦʩʬʦʨʥʦʛʦ ʞʠʚʣʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʾʭ ʫ 

ʚʝʛʝʪʘʪʠʚʥʠʭ ʦʨʛʘʥʘʭ ʨʦʩʣʠʥʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʢʽʣʴʢʽʩʪʴ P-ʜʦʙʨʠʚ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʨʦʞʘʶ [16].  

ʆʪʞʝ, ʬʦʩʬʦʨ ʻ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ, ʷʢʠʡ ʽʩʪʦʪʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʧʦʩʽʚʽʚ, ʫʨʦʞʘʡʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ. ʅʘ 

ʦʩʥʦʚʽ ʥʘʫʢʦʚʠʭ ʜʘʥʠʭ ʜʦʚʝʜʝʥʦ, ʱʦ ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʬʦʩʬʦʨʦʤ 

ʨʦʩʣʠʥ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʠʩʦʢʘ ʚʨʦʞʘʡʥʩ̔ʪɹ ʧʰʝʥʠʮʽ ʪʘ ʢʨʘʱʝ ʟʘʩʚʦʻʥʥ ̫ʽʥʰʠʭ 

ʧʦʞʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʊʦʜʽ ʷʢ ʥʘʜʤʽʨʥʝ ʚʥʝʩʝʥʥʷ ʬʦʩʬʦʨʥʠʭ ʜʦʙʨʠʚ ʤʦʞʝ 

ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʟʥʠʞʝʥʥʷ ʦʢʨʝʤʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʟʝʨʥʘ, ʘ ʪʘʢʦʞ ʜʦ ʟʤʝʥʰʝʥʥʷ 

ʙʽʦʜʦʩʪʫʧʥʦʩʪʽ ʽʥʰʠʭ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʚʦʻʥʥʷ ʬʦʩʬʦʨʫ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʤʝʪʦʜʽʚ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʽ ʛʝʥʝʪʠʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʫʣʴʪʫʨʠ. ʊʦʤʫ ʚʘʞʣʠʚʦ ʨʦʟʨʦʙʠʪʠ ʘʜʘʧʪʦʚʘʥʫ ʩʠʩʪʝʤʫ ʞʠʚʣʝʥʥʷ, 

ʷʢʘ ʚʨʘʭʦʚʫʚʘʪʠʤʝ ʚʩʽ ʮʽ ʘʩʧʝʢʪʠ. 

ʂʘʣʽʡ (ʂ) ʪʘʢʦʞ ʥʘʣʝʞʠʪʴ ʜʦ ʚʘʞʣʠʚʠʭ ʤʘʢʨʦʝʣʝʤʝʥʪʽʚ ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ 

ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ. ɺʽʥ ʚʽʜʽʛʨʘʻ ʚʘʛʦʤʫ ʨʦʣʴ ʫ ʬʽʟʽʦʣʦʛʽʾ ʨʦʩʣʠʥʠ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʝʥʥʽ 

ʚʠʩʦʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫʨʦʞʘʡʥʦʩʪʽ. ʂʘʣʽʡ ʻ ʪʨʝʪʽʤ ʟʘ ʦʙʩʷʛʦʤ ʧʦʪʨʝʙ ʧʽʩʣʷ ʘʟʦʪʫ ʪʘ 

ʬʦʩʬʦʨʫ, ʧʨʦʪʝ ʡʦʛʦ ʚʧʣʠʚ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʩʪʽʡʢʽʩʪʴ ʨʦʩʣʠʥ ʤʘʻ ʦʩʦʙʣʠʚʽ 

ʘʩʧʝʢʪʠ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ. 

ʂʘʣʽʡ ï ʮʝ ʤʘʢʨʦʝʣʝʤʝʥʪ, ʷʢʠʡ ʧʨʠʡʤʘʻ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʚ ʨʦʩʪʽ ʪʘ ʨʦʟʚʠʪʢʫ 

ʨʦʩʣʠʥ, ʩʧʨʠʷʻ ʨʦʟʰʠʨʝʥʥʶ ʢʣʽʪʠʥ, ʧʽʜʪʨʠʤʫʻ ʪʫʨʛʦʨʥʠʡ ʪʠʩʢ, ʦʩʤʦʨʝʛʫʣʷʮʽʶ, ʘ 

ʪʘʢʦʞ ʻ ʬʘʢʪʦʨʦʤ ʘʢʪʠʚʘʮʽʾ ʜʣʷ ʜʝʷʢʠʭ ʬʝʨʤʝʥʪʽʚ [17]. ʎʷ ʦʩʦʙʣʠʚʽʩʪʴ ʦʩʦʙʣʠʚʦ 

ʚʘʞʣʠʚʘ ʜʣʷ ʧʰʝʥʠʮʽ ʚ ʫʤʦʚʘʭ ʘʙʽʦʪʠʯʥʦʛʦ ʩʪʨʝʩʫ, ʪʘʢ ʷʢ ʩʢʽʣʴʢʠ ʟʘʙʝʟʧʝʯʫʻ 

ʧʽʜʚʠʱʝʥʫ ʩʪʽʡʢʽʩʪʴ ʨʦʩʣʠʥ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɹʽʣʴʰʽʩʪʴ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ, ʱʦ ʚ ʫʤʦʚʘʭ ʧʦʩʫʭʠ ʫ ʨʦʩʣʠʥ ʟʨʦʩʪʘʻ 

ʧʦʪʨʝʙʘ ʚ ʢʘʣʽʶ [18]. ɹʫʣʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʥʦʨʤ ʢʘʣʽʻʚʠʭ ʜʦʙʨʠʚ ʩʧʨʠʷʻ 

ʧʽʜʚʠʱʝʥʥʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʦʩʣʠʥ ʚ ʩʪʨʝʩʦʚʠʭ ʫʤʦʚʘʭ [19]. ʂʘʣʽʡ ʧʨʠʡʤʘʻ 

ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʚ ʨʽʟʥʠʭ ʙʽʦʭʽʤʽʯʥʠʭ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ ʨʦʩʣʠʥʠ: ʩʠʥʪʝʟ 

ʙʽʣʢʘ, ʚʫʛʣʝʚʦʜʥʠʡ ʦʙʤʽʥ, ʪʦʱʦ [18, 20]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʚʧʨʦʜʦʚʞ 2017-2019 ʨʦʢʽʚ ʚ ɯʨʘʥʽ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʘʣʽʶ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʩʣʠʥ, ʘ 
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ʪʘʢʦʞ ʥʘʢʦʧʠʯʝʥʥʶ ʚʦʜʠ ʚ ʪʢʘʥʠʥʘʭ ʥʘʚʽʪʴ ʚ ʧʦʩʫʰʣʠʚʠʭ ʫʤʦʚʘʭ. ʆʢʨʽʤ ʪʦʛʦ, 

ʚʥʝʩʝʥʥʷ ʚʠʩʦʢʠʭ ʥʦʨʤ ʢʘʣʽʶ ʧʦʢʨʘʱʫʚʘʣʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʬʦʪʦʩʠʥʪʝʟʫ ʪʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ [21].  

ʂʘʣʽʡ ʩʧʨʠ̫ʻ ʨʦʟʚʠʪʢʫ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʧʦʢʨʘʱʫʻ ʟʜʘʪʥʽʩʪʴ ʨʦʩʣʠʥʠ 

ʧʦʛʣʠʥʘʪʠ ʚʦʜʫ ʪʘ ʧʦʞʠʚʥ̔ ʨʝʯʦʚʠʥʠ ʟ ˇʨʫʥʪʫ. ʅʝʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʢʘʣʽʶ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʧʦʚ̔ʣʥɹʝʥʦʛʦ ʨʦʩʪʫ ʙʽʯʥʠʭ ʢʦʨʝʥʽʚ, ʟʥʠʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʬʦʪʦʩʠʥʪʝʟʫ ʪʘ ʧʨʠʩʢʦʨʝʥʦʛʦ ʩʪʘʨʽʥʥʷ ʣʠʩʪʷ. 

ɼʦʩʪʘʪʥʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʘʣʽʻʤ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʩ̔ʪɹ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʟʦʪʫ ʪʘ 

ʬʦʩʬʦʨʫ, ʱʦ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʬʦʨʤʫʚʘʥʥ ̫ʢʽʣʴʢʦʩʪʽ ʢʦʣʦʩʢʽʚ, ʾʭʥʴʦʾ ʜʦʚʞʠʥʠ 

ʪʘ ʚʠʧʦʚʥʝʥʦʩʪʽ ʟʝʨʥʘ. ʆʢʨʽʤ ʚʧʣʠʚʫ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʢʘʣʽʡ ʪʘʢʦʞ ʱʝ ʡ ʚʧʣʠʚʘʻ 

ʥʘ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʟʝʨʥʘ, ʪʘʢʽ ʷʢ ʤʘʩʘ 1000 ʟʝʨʝʥ, ʚʤʽʩʪ ʙʽʣʢʘ, ʚʤʽʩʪ ʢʣʝʡʢʦʚʠʥʠ 

ʪʦʱʦ. ɼʝʷʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʬʦʣʽʘʨʥʝ, ʘʙʦ ʧʦʟʘʢʦʨʝʥʝʚʝ ʧʽʜʞʠʚʣʝʥʥʷ 

ʢʘʣʽʻʤ ʫ ʧʝʚʥʽ ʬʘʟʠ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʤʦʞʝ ʩʧʨʠʷʪʠ ʧʽʜʚʠʱʝʥʥʶ ʚʤʽʩʪ ʙʽʣʢʘ 

ʪʘ ʧʦʢʨʘʱʫʚʘʪʠ ʷʢʽʩʪʴ ʟʝʨʥʘ, ʭʦʯʘ ʮʝ ʤʦʞʝ ʟʘʣʝʞʘʪʠ ʽ ʚʽʜ ʩʦʨʪʫ, ʽ ʚʽʜ ʘʛʨʦʪʝʭʥʽʯʥʠʭ 

ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ [22]. 

ɺ ʧʨʦʮʝʩʽ ʚʝʛʝʪʘʮʽʾ ʨʦʩʣʠʥʠ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʩʚʦʶʶʪʴ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ 

ʢʘʣʽʶ. ʗʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ ʟʝʨʥʘ 1 ʪ ʧʦʪʨʽʙʥʦ ʧʨʠʙʣʠʟʥʦ 20-27 ʢʛ 

ʢʘʣʽʶ. ʏʝʨʝʟ ʚʠʤʠʚʘʥʥʷ ʡʦʛʦ ʟ ˇʨʫʥʪʫ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʨʝʛʫʣʷʨʥʦʤʫ 

ʚʥʝʩʝʥʥʽ.  

ɼʦʩʠʪʴ ʮʽʢʘʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʚʧʨʦʜʦʚʞ 2016-2018 ʨʦʢʽʚ ʚ ʂʠʪʘʾ. 

ʇʨʦʚʝʜʝʥʽ ʧʦʣʴʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʠ, ʜʝ ʚʠʚʯʘʣʠ ʦʜʥʦʨʘʟʦʚʝ ʪʘ ʨʦʟʜʽʣʴʥʝ ʚʥʝʩʝʥʥʷ 

ʢʘʣʽʡʥʠʭ ʜʦʙʨʠʚ ʪʘ ʾʭ ʚʧʣʠʚ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ, ʝʣʝʤʝʥʪʠ 

ʚʨʦʞʘʡʥʦʩʪʽ, ʬʽʟʽʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʠʩʪʢʽʚ, ʜʠʥʘʤʽʢʫ ʥʘʢʦʧʠʯʝʥʥʷ ʢʘʣʽʶ, 

ʪʦʱʦ. ɺ ʧʽʜʩʫʤʢʫ ʜʦʚʝʜʝʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʜʽʣʴʥʦʛʦ ʚʥʝʩʝʥʥʷ ʢʘʣʽ,ʁ 

ʧʦʨʽʚʥʷʥʦ ʟ ʦʜʥʦʨʘʟʦʚʠʤ. ʆʢʨʽʤ ʪʦʛʦ, ʪʘʢʘ ʩʭʝʤʘ ʚʥʝʩʝʥʥʷ ʢʘʣʽʶ ʩʧʨʠʷʣʘ 

ʧʦʢʨʘʱʝʥʥʶ ʤʘʩʠ 1000 ʟʝʨʝʥ, ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ ʧʽʜʚʠʱʫʚʘʣʘ ʬʦʪʦʩʠʥʪʝʪʠʯʥʫ 

ʘʢʪʠʚʥʽʩʪʴ [23].  

ʂʘʣʽʡ ʪʘʢʦʞ ʜʦʙʨʝ ʚʟʘʻʤʦʜʽʻ ʟ ʽʥʰʠʤʠ ʤʘʢʨʦʝʣʝʤʝʥʪʘʤʠ, ʦʩʦʙʣʠʚʦ ʟ ʘʟʦʪʦʤ. 

ʇʨʠ ʥʝʩʪʘʯʽ ʢʘʣʽʶ ʟʘʩʚʦʻʥʥʷ ʘʟʦʪʫ ʨʦʩʣʠʥʘʤʠ ʟʥʘʯʥʦ ʟʤʝʥʰʫʻʪʴʩʷ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ 

ʤʦʞʝ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 
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ʆʪʞʝ, ʧʦʨʷʜ ʟ ʘʟʦʪʦʤ ʪʘ ʬʦʩʬʦʨʦʤ ʢʘʣʽʡ ʪʘʢʦʞ ʻ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ 

ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ, ʧʽʜʪʨʠʤʫʻ ʚʦʜʥʠʡ ʙʘʣʘʥʩ, ʩʪʽʡʢʽʩʪʴ ʜʦ ʘʙʽʦʪʠʯʥʠʭ ʽ ʙʽʦʪʠʯʥʠʭ 

ʩʪʨʝʩʽʚ, ʦʧʪʠʤʘʣʴʥʽ ʬʽʟʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʨʦʩʣʠʥʠ.  

ʆʧʪʠʤʘʣʴʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʘʣʽʻʤ ʩʧʨʠʷʻ ʟʙʽʣʴʰʝʥʥʶ ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ 

ʧʦʢʨʘʱʝʥʥʶ ʷʢʦʩʪʽ ʟʝʨʥʘ, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʨʝʟʫʣʴʪʘʪʘʤʠ ʯʠʩʣʝʥʥʠʭ ʩʫʯʘʩʥʠʭ 

ʜʦʩʣʽʜʞʝʥ.ɹ  

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʢʘʣʽʡ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʩʫʯʘʩʥʦʾ 

ʩʠʩʪʝʤʠ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ, ʱʦ ʚʠʟʥʘʯʘʻ ʾʾ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, 

ʩʪʽʡʢʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ. 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʥʘʫʢʦʚʦ-ʦʙˇʨʫʥʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ, ʷʢʘ ʚʢʣʶʯʘʻ ʦʧʪʠʤʘʣʴʥʽ 

ʥʦʨʤʠ ʤʘʢʨʦ- ʪʘ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ [24]. ʅʘʜʣʠʰʦʢ ʘʙʦ ʥʝʩʪʘʯʘ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ, 

ʷʢ ʧʨʘʚʠʣʦ, ʧʨʠʟʚʦʜʠʪʴ ʥʝ ʪʽʣʴʢʠ ʜʦ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ 

ʟʝʨʥʘ, ʘʣʝ ʡ ʜʦ ʟʨʦʩʪʘʥʥʷ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʩʪʨʝʩʦʚʠʭ ʨʝʘʢʮʽʡ ʨʦʩʣʠʥ [25, 26].  

ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ ʧʰʝʥʠʮʷ ʦʟʠʤʘ ʚʠʥʦʩʠʪʴ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ 

ʧʦʞʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽʟ ˇʨʫʥʪʫ. ʊʘʢ, ɻ.ʄ. ɻʦʩʧʦʜʘʨʝʥʢʦ ʟʘʟʥʘʯʘʻ, ʱʦ ʥʘ 1 ʪ ʟʝʨʥʘ 

ʧʦʢʘʟʥʠʢʠ ʚʠʥʦʩʫ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʩʪʘʥʦʚʣʷʪʴ N ï 22,7 ʢʛ, P2O5 ï 8,0 ʢʛ, K2O ï 

5,5 ʢʛ, ʘ ʥʘ 1 ʪ ʩʦʣʦʤʠ ï 5,7 ʢʛ, 1,9 ʢʛ ʪʘ 10,7 ʢʛ, ʚʽʜʧʦʚʽʜʥʦ [27]. ʋ 2011 ʨʦʮʽ ʚ ʅʅʎ 

çɯˆɸ ʽʤʝʥʽ ʆ.ʅ. ʉʦʢʦʣʦʚʩʴʢʦʛʦè ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʨʦʟʨʘʭʫʥʢʫ ʙʘʣʘʥʩʫ NPK, ʚ 

ʷʢʽʡ ʟʘʟʥʘʯʝʥʽ ʽʥʰʽ ʥʦʨʤʠ ʚʠʥʦʩʫ ʟ 1 ʪ ʩʦʣʦʤʠ: N ï 5,1 ʢʛ, P2O5 ï 1,6 ʢʛ, K2O ï 9,9 

ʢʛ [28]. ʄ.ʄ. ɻʦʨʦʜʥʽʡ, ʆ.ɺ. ɻʨʠʱʝʥʢʦ ʪʘ ʆ.ʄ. ɻʝʥʛʘʣʦ ʥʘʚʦʜʷʪʴ ʜʝʱʦ ʚʠʱʽ 

ʟʥʘʯʝʥʥʷ ʚʠʥʦʩʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʤʽʩʪʫ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʟʝʨʥʽ: N ï 2,50%, 

P2O5 ï 0,85%, K2O ï 0,65%; ʫ ʩʦʣʦʤʽ ï N ï 0,50%, P2O5 ï 0,20%, K2O ï 0,90% [29]. 

ʎʝ ʧʽʜʢʨʝʩʣʶʻ ʚʘʞʣʠʚʽʩʪʴ ʜʦʩʪʘʪʥʴʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ NPK ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʚʨʦʞʘʡʥʦʩʪʽ ʩʫʯʘʩʥʠʭ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ.  

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʚ ʟʝʨʥʽ ʪʘ ʩʦʣʦʤʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʩʫʯʘʩʥʠʭ ʩʦʨʪʽʚ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʩʦʨʪʽʚ, ʱʦ ʚʠʨʦʱʫʚʘʣʠʩʷ ʚ ʍʍ ʩʪ. ʦʩʢʽʣʴʢʠ ʚʦʥʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʜʝʱʦ ʚʠʱʦʶ ʚʠʤʦʛʣʠʚʽʩʪʶ ʥʘʢʦʧʠʯʝʥʥʷ ʘʟʦʪʫ ʧʦ ʚʽʜʥʦʰʝʥʥʶ 

ʜʦ ʬʦʩʬʦʨʫ ʪʘ ʢʘʣʽʶ ʫ ʟʝʨʥʽ. ɺʧʨʦʜʦʚʞ 2016ï2020 ʨʨ. ʟʘ ʜʘʥʠʤʠ ʚʠʧʨʦʙʫʚʘʥʴ 
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ʩʝʨʝʜʥʽʡ ʚʠʥʦʩ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʟ 1 ʪ ʟʝʨʥʘ ʩʪʘʥʦʚʠʪʴ N ï 21,6 ʢʛ, P2O5 ï 6,5 ʢʛ, 

K2O ï 4,6 ʢʛ; ʘ ʟ 1 ʪ ʩʦʣʦʤʠ ï N ï 4,9 ʢʛ, P2O5 ï 1,1 ʢʛ, K2O ï 17,5 ʢʛ [30]. 

ʋ ʧʨʦʮʝʩ̔ ʨʦʩʪʫ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ ʧʰʝʥʠʮʷ ʧʦʛʣʠʥʘʻ ʟ ˇʨʫʥʪʫ ʧʦʞʠʚʥ̔ 

ʨʝʯʦʚʠʥʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʙʘʣʘʥʩʫ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʽʜ ʯʘʩ 

ʚʠʨʦʱʫʚʘʥʥʷ ʥʘ ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʠʭ ˇʨʫʥʪʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʧʝʮʠʬʽʯʥʘ 

ʜʠʥʘʤʽʢʘ ʘʟʦʪʫ, ʬʦʩʬʦʨʫ ʪʘ ʢʘʣʽʶ ʷʢ ʫ ˇʨʫʥʪʽ, ʪʘʢ  ̔ ʚ ʨʦʩʣʠʥʘʭ. ʎʝ ʧʦʪʨʝʙʫʻ 

ʨʝʪʝʣʥɹʦʛʦ ʢʦʨʠʛʫʚʘʥʥʷ ʥʦʨʤ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʟʘʣʝʞʥʦ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ˇʨʫʥʪʦʚʦ-

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ [31]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʥʽ ʥʘ ʜʦʩʣʽʜʥʦʤʫ ʧʦʣʽ ʇʦʣʪʘʚʩʴʢʦʛʦ ʽʥʩʪʠʪʫʪʫ 

ʽʤ. ʄ.ɯ. ɺʘʚʠʣʦʚʘ ʚ ʫʤʦʚʘʭ ʃʽʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʦʚʥʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʥʷ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʨʽʚʥʷ ʢʦʝʬʽʮʽʻʥʪʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʦʩʣʠʥ ʽ ʨʽʚʥʦʤʽʨʥʦʤʫ ʨʦʟʧʦʜʽʣʫ ʨʝʩʫʨʩʽʚ ʫ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ. 

ɿʦʢʨʝʤʘ, ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʚ ʥʦʨʤʽ N85P96K51 ʟ ʜʦʜʘʪʢʦʚʠʤ ʧʽʜʞʠʚʣʝʥʥʷʤ ʥʘʚʝʩʥʽ 

N30 ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʦʪʨʠʤʘʥʥʷ ʥʘʡʚʠʱʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʜʫʢʪʠʚʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ ɺʜʘʣʘ [32]. 

ʅʘʫʢʦʚʮʽ ɺ.ɺ. ɻʘʥʛʫʨ, ɸ.ɸ. ʂʦʯʝʨʛʘ, ʆ.ʉ. ʇʠʧʢʦ, ʖ.ɯ. ʂʘʙʘʢ ʪʘ ʆ.ɯ. ʃʝʥʴ ʚ ʩʚʦʾʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʷʚʠʣʠ ʚʧʣʠʚ ʨʽʟʥʠʭ ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʥʘ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ 

ʧʦʩʽʚʽʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ, ʘ ʪʘʢʦʞ ʨʽʚʝʥʴ ʟʝʨʥʦʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ [33]. ɺʦʥʠ ʜʦʚʝʣʠ, ʱʦ 

ʩʘʤʝ ʮʝʡ ʬʘʢʪʦʨ, ʷʢʠʡ ʚʧʣʠʚʘʻ ʥʘ ʘʢʪʠʚʥʽʩʪʴ ʨʦʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ ʫ ʨʦʩʣʠʥ ʟʫʤʦʚʣʶʻ 

ʧʽʜʚʠʱʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʢʫʱʽʥʥʷ ï ʥʘ 14,6ï34,7%, ʚʠʩʦʪʠ ʨʦʩʣʠʥ ï ʥʘ 2,9ï8,7%, 

ʢʽʣʴʢʦʩʪʽ ʟʝʨʥʠʥ ʫ ʢʦʣʦʩʽ ï ʥʘ 1,8ï10,1% ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʠʤ ʚʘʨʽʘʥʪʦʤ ʙʝʟ 

ʫʜʦʙʨʝʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʫʪʪʻʚʝ ʧʽʜʚʠʱʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʴʥʠʤ ʚʘʨʽʘʥʪʦʤ ʥʘ 0,45ï0,92 ʪ/ʛʘ ʘʙʦ 8,8ï17,7%. ʂʨʘʱʠʡ ʚʘʨʽʘʥʪʦʤ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʠʚ ʤʘʢʩʠʤʘʣʴʥʫ ʫʨʦʞʘʡʥʽʩʪʴ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

6,11 ʪ/ʛʘ, ʙʫʚ ʚʘʨʽʘʥʪ ʟʘ ʫʤʦʚʠ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʫ ʥʦʨʤʽ N80P90K50+N30.  

ʗʢʽʩʪʴ ʟʝʨʥʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ. 

ʆʪʨʠʤʘʥʽ ʥʘʫʢʦʚʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʥʦʨʤʠ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ 

ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʤʽʩʪ ʙʽʣʢʘ, ʢʣʝʡʢʦʚʠʥʠ ʪʘ ʽʥʰʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʟʝʨʥʘ 

ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ. ɿʦʢʨʝʤʘ, ɯ.ɺ. ʉʤʽʨʥʦʚʘ ʚʩʪʘʥʦʚʠʣʘ, ʱʦ ʚʨʦʞʘʡʥʽʩʪʴ ʪʘ 
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ʷʢʽʩʪʴ ʟʝʨʥʘ ʟʤʽʥʶʚʘʣʠʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʬʦʥʫ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ. ɺ ʩʝʨʝʜʥʴʦʤʫ 

ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʫ ʩʦʨʪʫ ʂʦʣʴʯʫʛʘ ʧʨʠ ʚʥʝʩʝʥʥʽ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʜʦʟʠ ʜʦʙʨʠʚ 

ʦʪʨʠʤʘʥʦ ʥʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ ï 3,40 ʪ/ʛʘ, ʱʦ ʥʘ 65,9% ʙʽʣʴʰʝ, ʷʢ ʥʘ 

ʢʦʥʪʨʦʣʽ; ʚʤʽʩʪ ʙʽʣʢʘ ʚ ʟʝʨʥʽ ï 12,0% ʪʘ ʢʣʝʡʢʦʚʠʥʠ ï 31,5% [34]. 

ɺʽʜʦʤʦ ʪʘʢʦʞ, ʱʦ ʟʙʘʣʘʥʩʦʚʘʥʝ ʤʽʥʝʨʘʣʴʥʝ ʞʠʚʣʝʥʥʷ ʧʦʢʨʘʱʫʻ 

ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʨʦʩʣʠʥ, ʧʽʜʚʠʱʫʻ ʾʭ ʩʪʡ̔ʢʩ̔ʪʴ ʜʦ ʨʽʟʥʠʭ ʭʚʦʨʦʙ ʽ ʩʪʨʝʩʽʚ. ʊʘʢʠʡ 

ʝʬʝʢʪ ʟʫʤʦʚʣʝʥʠʡ ʥʝ ʪʽʣʴʢʠ ʥʘ̫ ʚʥʽʩʪʶ ʤʘʢʨʦʝʣʝʤʝʥʪʽʚ, ʘʣʝ ʡ ʚʘʞʣʠʚʦʁ  ʨʦʣʣʶ 

ʤ̔ ʢʨʦʝʣʝʤʝʥʪʽʚ, ʪʘʢʠʭ ʷʢ ʮʠʥʢ, ʙʦʨ, ʤʘʨʛʘʥʝʮʴ ʪʘ ʥ̔h ,̔ ʷʢʽ ʧʨʠʡʤʘʶʪʴ ʘʢʪʠʚʥʫ 

ʫʯʘʩʪʴ ʚ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʘʭ ʽ ʩʧʨʠʷʶʪʴ ʩʠʥʪʝʟʫ ʟʘʭʠʩʥʠʭ ʩʧʦʣʫʢ [35]. 

ʈʝʟʫʣʴʪʘʪʠ ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʞʝʥʴ ʜʦʧʦʤʘʛʘʶʪʴ ʛʣʠʙh ʝ ʟʨʦʟʫʤʽʪʠ ʚʘʞʣʠʚʽʩʪʴ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʽʟʥʽ ʥʦʨʤʠ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ 

ʨʝʛʫʣʶʶʪʴ ʢʦʥʮʝʥʪʨʘʮʽʶ ʤʽʥʝʨʘʣʽʚ ʫ ʟʝʨʥʽ (Zn, Fe, Se) ʙʝʟ ʽʩʪʦʪʥʦʛʦ ʟʤʝʥʰʝʥʥʷ 

ʚʤʽʩʪʫ ʮʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʫʨʦʞʘʡʥʦʩʪʽ. ʎʝ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʭʘʨʯʦʚʦʾ ʷʢʦʩʪʽ ʧʨʦʜʫʢʪʫ ʪʘ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʠʥʠ [36]. 

ʅʘʜʟʚʠʯʘʡʥʦ ʩʝʨʡʦʟʥʦʶ ʧʨʦʙʣʝʤʦʶ ʜʣʷ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ ʻ ʥʝʩʪʘʯʘ 

ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʤʘʶʪʴ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ, ʜʦʧʦʤʘʛʘʶʯʠ ʟʘʧʦʙʽʛʪʠ ʭʨʦʥʽʯʥʠʤ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤ, ʟʤʽʮʥʶʶʯʠ ʽʤʫʥʽʪʝʪ ʽ ʧʦʢʨʘʱʫʶʯʠ ʩʪʽʡʢʽʩʪʴ ʜʦ ʚʽʨʫʩʽʚ. ʆʩʥʦʚʥʫ 

ʯʘʩʪʠʥʫ ʧʦʪʨʽʙʥʠʭ ʚʽʪʘʤʽʥʽʚ ʽ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʤʠ ʦʪʨʠʤʫʻʤʦ ʟ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ 

[36, 37]. ʈʷʜ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥ ɹ ʧʦʢʘʟʫʻ, ʱʦ ʥʝʩʪʘʯʘ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʚ 

ʦʩʥʦʚʥʦʤʫ ʦʙʫʤʦʚʣʝʥʘ ʚʽʜʩʫʪʥʽʩʪʶ ʨʽʟʥʦʤʘʥʽʪʥʦʛʦ ʨʘʮʽʦʥʫ ʘʙʦ ʟʘʣʝʞʥʽʩʪʶ ʚʽʜ 

ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʟ ʥʠʟʴʢʦʶ ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʻʶ [38]. ʇʰʝʥʠʮʷ ï ʮʝ ʦʩʥʦʚʥʘ ʟʝʨʥʦʚʘ 

ʢʫʣʴʪʫʨʘ ʚ ʋʢʨʘʾʥʽ ʽ ʩʚʽʪʽ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ ʝʥʝʨʛʽʾ ʪʘ ʧʨʦʪʝʾʥʫ, ʘ 

ʪʘʢʦʞ ʤʽʩʪʠʪʴ ʙʘʛʘʪʦ ʚʘʞʣʠʚʠʭ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʪʘʢʠʭ ʷʢ Zn, Fe ʪʘ Se [39, 40]. 

ɿʘʨʫʙʽʞʥʽ ʥʘʫʢʦʚʮʽ ʟʚʝʨʪʘʶʪʴ ʪʘʢʦʞ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʚʽʜ ʚʥʝʩʝʥʥʷ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʚʤʽʩʪ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʚ ʟʝʨʥʽ ʧʰʝʥʠʮʽ. 

ɯʩʥʫʶʪʴ ʨʽʟʥʽ ʪʦʯʢʠ ʟʦʨʫ: ʙʽʣʴʰʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʣʠ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʚ ʟʝʨʥʽ ʧʰʝʥʠʮʽ ʧʨʠ ʚʥʝʩʝʥʥʽ ʜʦʙʨʠʚ [41], ʽʥʰʽ ʟʘʟʥʘʯʘʣʠ ʧʨʦ ʾʭ 

ʟʥʠʞʝʥʥʷ [42, 43], ʘ ʜʝʷʢʽ ʥʝ ʚʩʪʘʥʦʚʠʣʠ ʥʽʷʢʦʛʦ ʝʬʝʢʪʫ [44]. 

ɺʯʝʥʽ ʚʚʘʞʘʶʪʴ, ʱʦ ʪʘʢʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʞʝ ʙʫʪʠ 

ʧʦʚôʷʟʘʥʘ ʟ ʥʝʩʪʘʙʽʣʴʥʦʶ ʫʨʦʞʘʡʥʽʩʪʶ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, 
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ʚʣʘʩʪʠʚʦʩʪʷʤʠ ˇʨʫʥʪʽʚ ʪʦʱʦ [43, 45]. 

ʆʪʞʝ, ʧʽʜʩʫʤʦʚʫʶʯʠ ʚʠʱʝ ʚʠʩʚʽʪʣʝʥʝ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʤʽʥʝʨʘʣʴʥʝ 

ʞʠʚʣʝʥʥʷ ʻ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʚʧʣʠʚʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʧʦʩʽʚʽʚ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ 

ʷʢʽʩʪʴ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʘʢʨʦ- ʪʘ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʟʘʙʝʟʧʝʯʫʻ 

ʥʝ ʪʽʣʴʢʠ ʦʪʨʠʤʘʥʥʶ ʚʠʩʦʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫʨʦʞʘʡʥʦʩʪʽ, ʘʣʝ ʡ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʷʢʦʩʪʽ 

ʟʝʨʥʘ, ʟʦʢʨʝʤʘ ʚʤʽʩʪʫ ʙʽʣʢʘ, ʢʣʝʡʢʦʚʠʥʠ ʪʦʱʦ.  

 

1.2. ɽʬʝʢʪʠʚʥʽʩʪʴ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʥʦʨʤ ʚʠʩʽʚʫ ʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ 

ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ  

ʇʰʝʥʠʮʷ ʦʟʠʤʘ (Triticum aestivum L.) ʥʘʣʝʞʠʪʴ ʜʦ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟʝʨʥʦʚʠʭ 

ʢʫʣʴʪʫʨ. ɺʦʥʘ ʟʘʡʤʘʻ ʟʥʘʯʥʝ ʤʽʩʮʝ ʟʘ ʨʦʟʤʽʨʘʤʠ ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʪʘ ʟʘʙʝʟʧʝʯʫʻ 

ʚʘʛʦʤʫ ʯʘʩʪʠʥʫ ʟʝʨʥʘ ʥʘ ʝʢʩʧʦʨʪ, ʩʣʫʛʫʶʯʠ ʬʫʥʜʘʤʝʥʪʦʤ ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ ʪʘ 

ʝʢʦʥʦʤʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʩʝʢʪʦʨʘ ɸʇʂ. ʅʘ ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʠʭ 

ʽ ʩʪʘʙʽʣʴʥʠʭ ʫʨʦʞʘʾʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʚʧʣʠʚʘʶʪʴ ʝʢʦʣʦʛʽʯʥʽ ʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʬʘʢʪʦʨʠ, 

ʜʦ ʷʢʠʭ ʥʘʣʝʞʘʪʴ ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ. ʇʨʘʚʠʣʴʥʦ ʧʽʜʽʙʨʘʥʘ ʥʦʨʤʘ ʚʠʩʽʚʫ ʙʫʜʝ 

ʩʧʨʠʷʪʠ ʦʧʪʠʤʽʟʘʮʽʾ ʛʫʩʪʦʪʠ ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ ʫ ʧʦʩʽʚʘʭ, ʢʨʘʱʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ 

ʚʦʣʦʛʠ ʪʘ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʟ ˇʨʫʥʪʫ, ʟʤʝʥʰʝʥʥʶ ʢʦʥʢʫʨʝʥʮʽʾ ʤʽʞ ʨʦʩʣʠʥʘʤʠ, ʘ 

ʪʘʢʦʞ ʟʙʽʣʴʰʝʥʥʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʫʣʴʪʫʨʠ. 

ʅʦʨʤʘ ʚʠʩʽʚʫ ï ʮʝ ʢʽʣʴʢʽʩʪʴ ʥʘʩʽʥʠʥ ʚʠʩʽʷʥʠʭ ʥʘ ʦʜʠʥʠʮʽ ʧʣʦʱʽ ʧʦʩʽʚʫ ʽ 

ʚʠʨʘʞʝʥʠʭ ʚ ʤʽʣʴʡʦʥʘʭ ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ ʥʘ 1 ʛʘ (ʤʣʥ ʰʪ./ʛʘ, ʢʛ/ʛʘ ʘʙʦ ʰʪ./ʤ2) ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʛʫʩʪʦʪʠ ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ. ɺʽʜ ʥʝʾ ʟʘʣʝʞʠʪʴ ʥʝ ʪʽʣʴʢʠ 

ʢʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ, ʷʢʽ ʬʦʨʤʫʶʪʴʩʷ ʥʘ ʛʝʢʪʘʨʽ, ʘ ʡ ʫʤʦʚʠ ʾʭ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʧʽʜ ʯʘʩ 

ʚʝʛʝʪʘʮʽʾ. ʆʧʪʠʤʘʣʴʥʘ ʥʦʨʤʘ ʚʠʩʽʚʫ ʩʧʨʠʷ̒ ʩʪʚʦʨʝʥʥʁ ʱʽʣʴʥʦʛʦ ʪʘ ʨʽʚʥʦʤ̔ʨʥʦʛʦ 

ʩʪʝʙʣʝʩʪʦʶ, ʱʦ ʟʥʠʞʫ ̒ʢʦʥʢʫʨʝʥʮʽʶ ʟ ʙʦʢʫ ʙʫʨôʷʥʽʚ, ʟʘʙʝʟʧʝʯʫ̒ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥ ̫ ʩʚʽʪʣʘ ʪʘ ʚʦʣʦʛʠ ˇʨʫʥʪʫ. ʋ ʨʝʟʫʣʴʪʘʪ ̔ ʮʝ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ  ̔ʩʧʨʠʷ̒ ʧʽʜʚʠʱʝʥʥ  ʁʚʨʦʞʘʡʥʦʩʪʽ. 

ɸʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʜʞʝʨʝʣ ʧʦʢʘʟʫʻ, ʱʦ ʻʜʠʥʦʾ ʦʧʪʠʤʘʣʴʥʦʾ ʥʦʨʤʠ ʚʠʩʽʚʫ ʜʣʷ 

ʚʩʽʭ ʘʛʨʦʮʝʥʦʟʽʚ ʥʝ ̔ʩʥʫʻ, ʘʜʞʝ ʚʦʥʘ ʚʠʟʥʘʯʘʻʪʩɹ ̫̌ ʨʫʥʪʦʚʦ-ʢʣʤ̔ʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ, 

ʨʽʚʥʝʤ ʟʘʙʝʟʧʝʯʝʥʦʩʪ̔ ʚʦʣʦʛʦʶ, ʩʦʨʪʦʚʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʽʥʰʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤ̔ ʚ. 
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ɼʦ ʦʜʥʠʭ ʽʟ ʢʣʶʯʦʚʠʭ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʟʝʨʥʘ ʥʘʣʝʞʘʪʴ ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ [46]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʚʝʜʝʥʽ ʚʧʨʦʜʦʚʞ 2020-2021 ʨʨ. ʚ ʫʤʦʚʘʭ 

ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʩʚʽʜʯʘʪʴ, ʱʦ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʜʚʘ ʨʦʢʠ ʫʨʦʞʘʡʥʽʩʪʴ 

ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʦʟʠʤʦʾ ʥʘʡʙʽʣʴʰʦʶ ʙʫʣʘ ʧʨʠ ʥʦʨʤʽ ʚʠʩʽʚʫ 5 ʤʣʥ/ʛʘ ï 5,53 ʪ/ʛʘ 

[47]. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʥʦʨʤʠ ʚʠʩʽʚʫ ʚʽʜ 3 ʜʦ 4ï5 ʤʣʥ/ʛʘ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʽʩʪʦʪʥʦ 

ʟʙʽʣʴʰʫʚʘʣʦʩʷ ʚʽʜ 4,69 ʜʦ 5,28ï5,53 ʪ/ʛʘ, ʪʦʜʽ ʷʢ ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʝʨʥʘ 

ʟʥʠʞʫʚʘʣʠʩʷ: ʚʤʽʩʪ ʙʽʣʢʘ ï ʚʽʜ 15,8 ʜʦ 14,3ï15,1%, ʚʤʽʩʪ ʢʣʝʡʢʦʚʠʥʠ ï ʚʽʜ 33,9 ʜʦ 

30,8ï32,0%, ʩʠʣʘ ʙʦʨʦʰʥʘ ï ʚʽʜ 334 ʜʦ 314ï321 ʦʜ. ʘ. ʇʦʜʘʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ ʥʦʨʤʠ 

ʚʠʩʽʚʫ ʜʦ 8 ʤʣʥ/ʛʘ ʩʧʨʠʯʠʥʷʣʦ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʜʦ 5,30 ʪ/ʛʘ. ʗʢʽʩʪʴ 

ʟʝʨʥʘ ʧʨʠ ʮʴʦʤʫ ʪʘʢʦʞ ʩʪʘʚʘʣʘ ʛʽʨʰʦʶ.  

ɺ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʜʝ ʚʠʚʯʘʣʠʩʷ ʥʦʨʤʠ ʚʠʩʽʚʫ ʪʘ ʩʪʨʦʢʠ ʩʽʚʙʠ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ï 9,39ï9,88 ʪ/ʛʘ ʙʫʣʠ 

ʧʨʠ ʩʽʚʙʽ 10 ʚʝʨʝʩʥʷ ʟʘ ʥʦʨʤʠ ʚʠʩʽʚʫ 3 ʤʣʥ/ʛʘ [48]. ɯʟ ʟʙʽʣʴʰʝʥʥʷʤ ʥʦʨʤʠ ʚʠʩʽʚʫ 

ʥʘʩʽʥʥʷ ʚʽʜʙʫʚʘʣʦʩʷ ʽʩʪʦʪʥʝ ʟʤʝʥʰʝʥʥʷ ʤʘʩʠ 1000 ʟʝʨʝʥ ʫ 2023 ʨ. ï ʟ 41,7 ʜʦ 33,7 ʛ 

ʪʘ ʫ 2024 ʨ. ï ʟ 40,7 ʜʦ 32,7 ʛ.  

ʇʨʦ ʪʝ, ʱʦ ʥʦʨʤʘ ʚʠʩʽʚʫ ʻ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʜʽʻʚʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʨʦʱʫʚʘʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʟʥʘʯʘʶʪʴ ʆ.ʆ. ɺʽʥʶʢʦʚ, ʆ.ɹ. ʃʘʧʢʦ, 

ʆ.ɹ. ɹʦʥʜʘʨʝʚʘ [49]. ɺ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʨʦʚʝʜʝʥʠʭ ʚ ʫʤʦʚʘʭ ʇʽʚʥʽʯʥʦʛʦ ʉʪʝʧʫ 

ʋʢʨʘʾʥʠ ʚʧʨʦʜʦʚʞ 2021ï2024 ʨʦʢʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʘ ʫʨʦʞʘʡʥʽʩʪʴ 

ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʫ ʩʦʨʪʫ ɺʝʞʘ ʨʽʟʥʦʚʠʜʫ Lutescens ʙʫʣʘ ʟʘ ʥʦʨʤʠ ʚʠʩʽʚʫ 4,5 ʤʣʥ 

ʰʪ./ʛʘ ï 6,2 ʪ/ʛʘ, ʫ ʩʦʨʪʫ ʖʟʦʚʩʴʢʘ ʨʽʟʥʦʚʠʜʫ Erythrospermum ʟʘ ʥʦʨʤʠ 3,5 ʤʣʥ 

ʰʪ./ʛʘ ï 6,9 ʪ/ʛʘ. 

ʈʷʜ ʚʯʝʥʠʭ ʚʚʘʞʘʶʪʴ, ʱʦ ʥʦʨʤʘ ʚʠʩʽʚʫ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ 

ʟʘʣʝʞʥʦ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ ʘʛʨʦʪʝʭʥʦʣʦʛʽʾ ï ʧʦʧʝʨʝʜʥʠʢʘ, 

ʫʜʦʙʨʝʥʥʷ, ʟʨʦʰʝʥʥʷ ʽ ʪ.ʜ. [50, 51] 

ʅʘ ʬʦʨʤʫʚʘʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʧʦ-ʨʽʟʥʦʤʫ 

ʚʧʣʠʚʘʻ ʟʙʽʣʴʰʝʥʥʷ ʥʦʨʤʠ ʚʠʩʽʚʫ [52]. ʊʘʢ, ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʦʚʝʜʝʥʦʤʫ ʚʧʨʦʜʦʚʞ 

2015-2017 ʨʨ., ʜʝ ʚʠʚʯʘʣʠ ʪʘʢʽ ʥʦʨʤʠ: 80, 100, 120, 140, 160 ʪʘ 180 ʢʛ/ʛʘ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʥʦʨʤʠ ʚʠʩʽʚʫ ʚʽʜ 80 ʜʦ 140 ʢʛ/ʛʘ ʥʘʩʽʥʥʷ ʨʽʚʝʥʴ 
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ʫʨʦʞʘʡʥʦʩʪʽ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʦʟʠʤʦʾ ʟʨʦʩʪʘʚ ʚʽʜ 4,31 ʜʦ 4,99 ʪ/ʛʘ. ʇʨʠ ʥʦʨʤʽ ʚʠʩʽʚʫ 

180 ʢʛ/ʛʘ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʟʤʝʥʰʫʚʘʣʦʩʷ ʜʦ 3,84 ʪ/ʛʘ. ʑʦʜʦ ʷʢʦʩʪʽ ʟʝʨʥʘ, ʪʦ ʚʦʥʘ 

ʧʦʛʽʨʰʫʚʘʣʘʩʷ ʟʘ ʪʘʢʦʾ ʩʭʝʤʠ ʘʛʨʦʪʝʭʥʦʣʦʛʽʾ. ʊʘʢ, ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʥʦʨʤʠ ʚʠʩʽʚʫ ʚʽʜ 

80 ʜʦ 180 ʢʛ/ʛʘ ʚʤʽʩʪ ʙʽʣʢʘ ʟʥʠʞʫʚʘʚʩʷ ʚʽʜ 14,0 ʜʦ 11,6%, ʘ ʚʤʽʩʪ ʢʣʝʡʢʦʚʠʥʠ ï ʚʽʜ 

34,5 ʜʦ 29,7%.  

ɿʙʽʣʴʰʝʥʥʷ ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʥʝ ʟʘʚʞʜʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ 

ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ [53]. ʊʘʢ, ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʟʘ ʫʤʦʚʠ ʟʙʽʣʴʰʝʥʥʷ ʥʦʨʤʠ ʚʽʜ 500 

ʜʦ 650 ʥʘʩ. ʰʪ./ʤ2 ʤʘʩʘ 1000 ʟʝʨʝʥ ʪʘ ʚʤʽʩʪ ʢʣʝʡʢʦʚʠʥʠ ʟʨʦʩʪʘʣʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʙʽʣʴʰʦʾ ʥʦʨʤʠ ʚʠʩʽʚʫ ʩʧʨʠʷʣʦ ʧʽʜʚʠʱʝʥʥʶ ʤʘʩʠ 1000 ʟʝʨʝʥ ʥʘ 2%, ʘ ʚʤʽʩʪʫ 

ʢʣʝʡʢʦʚʠʥʠ ï ʥʘ 7%. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʧʪʠʤʘʣʴʥʦʶ ʻ ʥʦʨʤʘ ʚʠʩʽʚʫ 650 

ʰʪ./ʤ2. ʇʦʨʷʜ ʟ ʮʠʤ ʥʘʫʢʦʚʮʽ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʧʽʜ ʚʧʣʠʚʦʤ ʥʦʨʤ ʚʠʩʽʚʫ ʟʤʽʥʠ 

ʚʽʜʙʫʚʘʣʠʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʨʦʢʫ, ʘ ʪʘʢʦʞ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʦʨʪʫ ʧʰʝʥʠʮʽ 

ʦʟʠʤʦʾ.  

ɺ ʽʥʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ, ʜʝ ʚʠʚʯʘʣʠ ʨʽʟʥʽ ʩʦʨʪʠ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʦʟʠʤʦʾ ʪʘ 

ʥʦʨʤʠ ʚʠʩʽʚʫ ʚʠʷʚʣʝʥʦ,  ʱʦ ʥʦʨʤʘ ʚʠʩʽʚʫ ʟʤʽʥʶʚʘʣʘʩʴ ʟʘʣʝʞʥʦ ʚʽʜ ʩʦʨʪʫ ʧʰʝʥʠʮʽ 

ʦʟʠʤʦʾ [54]. ʊʘʢ, ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʫ ʩʦʨʪʫ CW134 ʥʘʡʚʠʱʘ 

ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ 4,20 ʪ/ʛʘ ʙʫʣʘ ʧʨʠ ʥʦʨʤʽ ʚʠʩʽʚʫ 180 ʥʘʩ./ʤ2. ʋ ʩʦʨʪʫ ʉʅ58 

ʥʘʡʚʠʱʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʦʪʨʠʤʘʥʦ ʧʨʠ ʥʦʨʤʽ ʚʠʩʽʚʫ 225 ʥʘʩ./ʤ2, ʘ ʩʦʨʪʫ ʉʅ1 ï 

280 ʥʘʩ./ʤ2.  

ʇʽʜʙʽʨ ʥʦʨʤʠ ʚʠʩʽʚʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʷ, ʩʢʣʘʜʫ ˇʨʫʥʪʫ, 

ʤʦʞʣʠʚʦʩʪʝʡ ʧʦʩʽʚʥʦʾ ʪʝʭʥʽʢʠ, ʟʘʧʣʘʥʦʚʘʥʦʾ ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ ʨʦʟʫʤʽʥʥʷ ʚʟʘʻʤʦʜʽʾ ʟ 

ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ [55]. ʈʷʜ ʚʯʝʥʠʭ ʚʚʘʞʘʶʪʴ, ʱʦ ʟʘʥʘʜʪʦ ʥʠʟʴʢʘ ʥʦʨʤʘ 

ʚʠʩʽʚʫ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʠʞʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ, ʘ ʟʘʥʘʜʪʦ ʚʠʩʦʢʘ ï ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʟʘʛʘʣʴʥʦ ʾʚʘʨʪʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ [56, 57]. 

ʅʦʨʤʘ ʚʠʩʽʚʫ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʢʦʥʪʨʦʣʴʦʚʘʥʠʤ 

ʬʘʢʪʦʨʦʤ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʧʰʝʥʠʮʽ, ʦʩʢʽʣʴʢʠ ʥʝʶ ʤʦʞʥʘ ʫʧʨʘʚʣʷʪʠ. ɺʦʥʘ ʚʧʣʠʚʘʻ 

ʥʘ ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʪʘ ʚʠʨʘʞʘʻʪʴʩʷ ʷʢ ʣʽʥʽʡʥʘ ʪʘ ʢʚʘʜʨʘʪʠʯʥʘ ʟʘʣʝʞʥʽʩʪʴ [58]. 

ɿʘʨʫʙʽʞʥʽ ʥʘʫʢʦʚʮʽ T. Ayalew, B. Abebe, T. Yoseph ʜʦʩʣʽʜʠʣʠ, ʱʦ ʧʨʠ 

ʟʙʽʣʴʰʝʥʥ ̔ʥʦʨʤʠ ʚʠʩʽʚʫ ʚʽʜʙʫʚʘʣʦʩʷ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʪʝʙʝʣ ʧʰʝʥʠʮʽ [59]. 

ɺʦʥʠ ʚʚʘʞʘʶʪʴ, ʱʦ ʚ ʟʘʛʫʱʝʥʠʭ ʧʦʩʽʚʘʭ ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʦʥʢʫʨʝʥʮʽ ̫ ʟʘ ʧʣʦʱʫ 
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ʞʠʚʣʝʥʥʷ ʽ ʮʝ, ʷʢ ʧʨʘʚʠʣʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʤʝʥʰʦʾ ʢʽʣʴʢʦʩʪʽ ʩʪʝʙʝʣ ʥʘ 

ʨʦʩʣʠʥʫ. ʊʘʢʦʞ ʘʚʪʦʨʠ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʥʦʨʤʠ ʚʠʩʽʚʫ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʩʦʪʫ ʨʦʩʣʠʥ: 

ʯʠʤ ʙʽʣʴʰʘ ʥʦʨʤʘ ʚʠʩʽʚʫ, ʪʠʤ ʚʠʱ̔ ʟʥʘʯʝʥʥʷ ʚʠʩʦʪʠ ʨʦʩʣʠʥ, ʽ ʥʘʚʧʘʢʠ. ɺ ʟʘʛʫʱʝʥʠʭ 

ʧʦʩʽʚʘʭ ʚʠʩʦʪʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʯʝʨʝʟ ʟʤʝʥʰʝʥʥʷ ʧʣʦʱʽ ʞʠʚʣʝʥʥʷ ʜʣʷ ʨʦʩʪʫ ʨʦʩʣʠʥ ʪʘ 

ʧʦʩʠʣʝʥʥʷ ʾʭ ʢʦʥʢʫʨʝʥʮʽʾ ʟʘ ʩʚʽʪʣʦ. ɿʤʝʥʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʰʝʥʠʮʽ ʽʟ 

ʟʙʽʣʴʰʝʥʥʷʤ ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʚʦʥʠ ʧʦʷʩʥʶʶʪʴ ʪʠʤ, ʱʦ ʧʨʠ ʙʽʣʴʰʽʡ ʛʫʩʪʦʪʽ 

ʩʪʦʷʥʥʷ ʨʦʩʣʠʥʠ ʢʦʥʢʫʨʫʶʪʴ ʤʽʞ ʩʦʙʦʶ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ 

ʫʨʦʞʘʡʥʦʩʪʽ [59].    

J. Iqbal ʪʘ ʽʥʰʽ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʟʥʘʯʝʥʥʷ ʪʘʢʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢ ʚʠʩʦʪʘ ʨʦʩʣʠʥʠ, 

ʜʦʚʞʠʥʘ ʢʦʣʦʩʘ, ʢʽʣʴʢʽʩʪʴ ʢʦʣʦʩʢʽʚ ʚ ʢʦʣʦʩʽ, ʢʽʣʴʢʽʩʪʴ ʟʝʨʝʥ ʚ ʢʦʣʦʩʽ, ʤʘʩʘ 1000 

ʟʝʨʝʥ ʪʘ ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʙʫʣʠ ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʧʨʠ ʥʦʨʤʽ ʚʠʩʽʚʫ 150 ʢʛ/ʛʘ ʪʘ 

ʤʽʥʽʤʘʣʴʥʠʤʠ ʧʨʠ ʥʦʨʤʽ ʚʠʩʽʚʫ 125 ʢʛ/ʛʘ, ʪʦʜʽ ʷʢ ʢʽʣʴʢʽʩʪʴ ʧʘʛʦʥʽʚ ʙʫʣʘ 

ʤʘʢʩʠʤʘʣʴʥʦʶ ʧʨʠ ʥʦʨʤʽ ʚʠʩʽʚʫ 175 ʢʛ/ʛʘ ʪʘ ʤʽʥʽʤʘʣʴʥʦʶ ʧʨʠ ʥʦʨʤʽ ʚʠʩʽʚʫ 125 

ʢʛ/ʛʘ [60].  

G.H. Mehring ʪʘ ʽʥʰʽ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʥʦʨʤʠ ʚʠʩʽʚʫ 

ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʨʽʟʢʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʜʦ ʦʧʪʠʤʘʣʴʥʦʾ ʥʦʨʤʠ ʚʠʩʽʚʫ, ʘ ʧʦʪʽʤ 

ʧʦʚʽʣʴʥʦ ʟʥʠʞʫʻʪʴʩʷ [61]. 

ʈʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʝʣʝʤʝʥʪʘʤʠ ʩʪʨʫʢʪʫʨʠ 

ʚʨʦʞʘ,ʁ ʷʢʽ ʟʤʽʥʶʶʪʴʩʷ ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʾ ʨʦʩʣʠʥ ʧʽʜ ʚʧʣʠʚʦʤ ˇʨʫʥʪʦʚʦ-

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ. ʄʘʢʩʠʤʘʣʴʥʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʚʧʣʠʚ 

ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ ʥʘ ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ ʩʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ ʫʨʦʞʘʶ [62]. ɺ 

ʫʤʦʚʘʭ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʥʦʨʤʠ ʚʠʩʽʚʫ 

ʥʘʩʽʥʥʷ ʟ 4,2 ʜʦ 5,0 ʤʣʥ ʰʪ./ʛʘ ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʫʢʪʠʚʥʠʭ ʩʪʝʙʝʣ ʽʩʪʦʪʥʦ ʟʨʦʩʪʘʣʘ ʥʘ 

71 ʰʪ./ʤ2. ʊʦʜʽ ʷʢ, ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʜʦʚʞʠʥʠ ʢʦʣʦʩʘ, ʢʽʣʴʢʦʩʪʽ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ ʪʘ 

ʤʘʩʠ 1000 ʥʘʩʽʥʠʥ ʙʫʣʠ ʩʫʪʪʻʚʦ ʙʽʣʴʰʠʤʠ ʧʨʠ ʤʝʥʰʽʡ ʥʦʨʤ̔ 4,2 ʤʣʥ ʰʪ./ʛʘ. 

ʄʘʢʩʠʤʘʣʴʥʫ ʚʨʦʞʘʡʥʽʩʪʴ ʦʪʨʠʤʘʥʦ ʟʘ ʥʦʨʤʠ ʚʠʩʽʚʫ 5,0 ʤʣʥ ʰʪ./ʛʘ, ʱʦ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʪʝ, ʱʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʥʦʨʤʠ 

ʚʠʩʽʚʫ. 

Shou-Chen Ma ʪʘ ʽʥʰʽ ʥʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʚʦʨʽʯʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ 

ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʩʪʨʦʢʠ ʩʽʚʙʠ ʪʘ ʥʦʨʤʠ ʚʠʩʽʚʫ ʤʘʣʠ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʤʦʨʬʦʣʦʛʽʯʥʽ 



35 

ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ [63]. ʇʨʠ ʧʽʟʥʽʭ ʩʪʨʦʢʘʭ ʩʽʚʙʠ 

ʽʩʪʦʪʥʦ ʟʤʝʥʰʫʚʘʣʘʩ ̫ʚʠʩʦʪʘ ʨʦʩʣʠʥ, ʧʣʦʱʘ ʣʠʩʪʷ ʪʘ ʙʽʦʤʘʩʘ ʢʦʨʝʥʽʚ ʧʰʝʥʠʮʽ 

ʦʟʠʤʦʾ. ɯʟ ʟʙʽʣʴʰʝʥʥʷʤ ʥʦʨʤʠ ʚʠʩʽʚʫ ʧʦʢʘʟʥʠʢʠ ʚʠʩʦʪʠ ʨʦʩʣʠʥ, ʙʽʦʤʘʩʠ ʢʦʨʝʥʽʚ 

ʧʽʜʚʠʱʫʚʘʣʠʩʷ, ʘ ʧʣʦʱʘ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʟʤʝʥʰʫʚʘʣʘʩʷ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʚʧʨʦʜʦʚʞ 2021ï2024 ʨʨ. ʚ ʫʤʦʚʘʭ ʇʽʚʥʽʯʥʦʛʦ ʉʪʝʧʫ 

ʋʢʨʘʾʥʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ 

ʦʟʠʤʦʾ ʥʘ ʧʝʨʰʠʭ ʝʪʘʧʘʭ ʨʦʟʚʠʪʢʫ [64]. ʇʨʠ ʥʦʨʤʽ ʚʠʩʽʚʫ 1,5 ʤʣʥ ʰʪ./ʛʘ ʫ ʩʦʨʪʽʚ 

ɺʝʞʘ ʪʘ ʖʟʦʚʩʴʢʘ ʨʦʩʣʠʥʠ ʙʫʣʠ ʥʘʡʥʠʞʯʠʤʠ 13,4 ʩʤ ʪʘ 13,5 ʩʤ, ʘ ʧʨʠ ʥʦʨʤʽ ʚʠʩʽʚʫ 

6,5 ʤʣʥ ʰʪ./ʛʘ ï ʥʘʡʚʠʱʠʤʠ 14,1 ʩʤ ʪʘ 14,3 ʩʤ, ʚʽʜʧʦʚʽʜʥʦ. ɺʧʣʠʚ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘ 

ʚʤʽʩʪ ʭʣʦʨʦʬʽʣʫ ʪʘʢʦʞ ʙʫʚ ʩʫʪʪʻʚʠʤ, ʟʤʝʥʰʫʶʯʠ ʡʦʛʦ ʢʽʣʴʢʽʩʪʴ ʧʨʦʧʦʨʮʽʡʥʦ 

ʟʙʽʣʴʰʝʥʥʶ ʥʦʨʤʠ ʚʠʩʽʚʫ. ʅʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ ʩʦʨʪʫ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ɺʝʞʘ ʙʫʚ ʧʨʠ ʥʦʨʤʽ ʚʠʩʽʚʫ 4,5 ʤʣʥ ʰʪ./ʛʘ ï 6,2 ʪ/ʛʘ, ʘ ʩʦʨʪʫ ʖʟʦʚʩʴʢʘ ʧʨʠ ʥʦʨʤʽ 

ʚʠʩʽʚʫ 3,5 ʤʣʥ ʰʪ./ʛʘ ï 6,9 ʪ/ʛʘ. ʅʘʡʥʠʞʯʠʡ ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ ʩʪʘʥʦʚʠʚ ʫ ʩʦʨʪʫ 

ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʖʟʦʚʩʴʢʘ 4,6 ʪ/ʛʘ, ʘ ʫ ʩʦʨʪʫ ɺʝʞʘ ï 5,1 ʪ/ʛʘ ʧʨʠ ʥʦʨʤʽ ʚʠʩʽʚʫ 1,5 

ʤʣʥ ʰʪ./ʛʘ. 

ɻʣʦʙʘʣʴʥʽ ʟʤ̔ʥʠ ʢʣ̔ʤʘʪʫ, ʚʢʣʶʯʘʁ ʯʠ ʧʽʜʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʨʽʯʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʘ ʪʘʢʦʞ ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ ʦʧʘʜʽʚ, ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʩʫʭʠ. ʎʝ ʩʪʚʦʨʶʻ 

ʟʘʛʨʦʟʫ ʩʪʘʙʽʣʴʥʦʩʪ̔ ʚʨʦʞʘʡʥʦʩʪʽ, ʟʤʫʰʫʶʯʠ ʚʠʨʦʙʥʠʢʽʚ ʘʜʘʧʪʫʚʘʪʠ ʥʦʨʤʠ ʚʠʩʽʚʫ 

ʪʘ ʽʥʰʽ ʘʛʨʦʪʝʭʥʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʜʣʷ ʟʤʝʥh ʝʥʥʷ ʨʠʟʠʢ̔ʚ, ʚʠʢʣʠʢʘʥʠʭ ʢʣʽʤʘʪʠʯʥʠʤ 

ʩʪʨʝʩʦʤ. ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʩʚʽʜʯʠʪʴ, ʱʦ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʜʝʣʶʚʘʥʥʷ 

ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʚʨʦʞʘʾʚ ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ. ʎʝ ʟʤʫʰʫʻ 

ʘʛʨʘʨʽʾʚ ʧʝʨʝʛʣʷʜʘʪʠ ʩʽʚʦʟʤʽʥʠ, ʩʪʨʦʢʠ ʩʽʚʙʠ, ʥʦʨʤʠ ʚʠʩʽʚʫ, ɦ ʦʙ ʤ̔ ʥʽʤʽʟʫʚʘʪʠ ʚʧʣʠʚ 

ʥʝʛʘʪʠʚʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤ̔ʥ [65].  

ʆʜʥʠʤ ʽʟ ʢʣʁ ʯʦʚʠʭ ʘʩʧʝʢʪʽʚ ʩʫʯʘʩʥʦʛʦ ʨʦʩʣʠʥʥʠʮʪʚʘ ʜʣʷ ʘʛʨʦʚʠʨʦʙʥʠʢʘ ʻ ʥʝ 

ʪʽʣʴʢʠ ʚʧʣʠʚ ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘ ʫʨʦʞʘʡʥʽʩʪʴ ʢʫʣʴʪʫʨʠ, ʘʣʝ ʡ ʾʾ ʝʢʦʥʦʤʽʯʥʘ 

ʜʦʮʽʣʴʥʽʩʪʴ. ɺʽʜ ʨʽʰʝʥʥʷ ʱʦʜʦ ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʾ ʥʦʨʤʠ ʚʠʩʽʚʫ ʟʘʣʝʞʘʪʴ ʚʠʪʨʘʪʠ 

ʥʘ ʥʘʩʽʥʥʷ, ʫʨʦʞʘʡʥʽʩʪʴ, ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʘ ʪʘʢʦʞ ʟʘʛʘʣʴʥʠʡ ʬʽʥʘʥʩʦʚʠʡ 

ʨʝʟʫʣʴʪʘʪ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʈʘʮʽʦʥʘʣʴʥʦ ʧʽʜʽʙʨʘʥʘ ʥʦʨʤʘ ʚʠʩʽʚʫ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʩʥ̔ʥ̒ʚ̔ ʨʝʩʫʨʩʠ, ʩʢʦʨʦʯʫʚʘʪʠ ʤʘʪʝʨʽʘʣʴʥ ̔ ʚʠʪʨʘʪʠ ʪʘ 

ʧʦʢʨʘʫɦʚʘʪʠ ʝʢʦʥʦʤ̔ʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ [66]. 
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ʅʦʨʤʫ ʚʠʩʽʚʫ ʯʘʩʪʦ ʦʮʽʥʶʶʪʴ ʨʘʟʦʤ ʟ ʽʥʰʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, 

ʧʨʦʪʝ ʚ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʫʚʘʛʘ ʽʥʦʜʽ ʟʦʩʝʨʝʜʞʫʻʪʴʩʷ ʥʘ ʾʾ ʙʝʟʧʦʩʝʨʝʜʥʴʦʤʫ 

ʚʧʣʠʚʽ ʥʘ ʝʢʦʥʦʤʽʯʥ ̔ʧʦʢʘʟʥʠʢʠ. ʈʝʟʫʣʴʪʘʪʠ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚ̔ʜʯʘʪ,ɹ ʱʦ 

ʧʨʘʚʠʣʴʥʠʡ ʚʠʙʽʨ ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʩʧʨʠ̫  ̒ʥʝ ʪʽʣʴʢʠ ʧʽʜʚʠʱʝʥʥ ʁʫʨʦʞʘʡʥʦʩʪ̔ 

ʟʝʨʥʘ, ʘʣʝ ʡ ʚʧʣʠʚʘʻ ʥʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ  ̔ʧʨʠʙʫʪʦʢ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʧʰʝʥʠʮ ̔

[67]. ɿʘʥʘʜʪʦ ʚʠʩʦʢʽ ʥʦʨʤʠ ʚʠʩʽʚʫ ʧʨʠʟʚʦʜʪ̫ ɹʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ ʽ ʟʥʠʞʝʥʥʷ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ, ʪʦʜʽ ʷʢ ʜʦʪʨʠʤʘʥʥ ̫ ʦʧʪʠʤʘʣʥɹʠʭ ʥʦʨʤ 

ʟʘʙʝʟʧʝʯʫ̒ ʢʨʘʱʽ ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ. 

 

1.3. ɹʽʦʣʦʛʽʯʥʠʡ ʬʘʢʪʦʨ ʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ  

ʇʠʪʘʥʥʷ ʪʝʦʨʝʪʠʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʦʥʷʪʪʷ çʩʦʨʪè ʻ ʧʝʨʰʦʯʝʨʛʦʚʠʤ ʚ 

ʛʝʥʝʪʠʮʽ ʪʘ ʩʝʣʝʢʮʽʾ ʨʦʩʣʠʥ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʪʨʘʜʠʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ, ʩʦʨʪ ʷʚʣʷʻ ʩʦʙʦʶ 

ʩʫʢʫʧʥʽʩʪʴ ʢʫʣʴʪʫʨʥʠʭ ʨʦʩʣʠʥ, ʷʢʽ ʚʠʚʝʜʝʥʽ ʟʘʚʜʷʢʠ ʩʝʣʝʢʮʽʾ, ʤʘʶʪʴ ʧʝʚʥʽ ʩʧʘʜʢʦʚʽ 

ʤʦʨʬʦʣʦʛʽʯʥʽ, ʙʽʦʣʦʛʽʯʥʽ ʪʘ ʛʦʩʧʦʜʘʨʩʴʢʽ ʦʟʥʘʢʠ ʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʊʘʢʝ ʧʦʷʩʥʝʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʦʬʽʮʽʡʥʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʘʭ, ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʭ 

ʤʘʪʝʨʽʘʣʘʭ ʪʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʢʣʘʩʠʯʥʠʭ ʫʷʚʣʝʥʥʷʭ ʧʨʦ ʩʝʣʝʢʮʽʶ ʷʢ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ 

ʥʦʚʦʛʦ ʩʦʨʪʫ ʟ ʢʦʨʠʩʥʠʤʠ ʦʟʥʘʢʘʤʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʋ ʟʘʨʫʙʽʞʥʽʡ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʙʣʠʟʴʢʠʤ ʧʦʥʷʪʪʷʤ ʩʦʨʪʫ ʻ ʪʝʨʤʽʥ 

çcultivarè, ʷʢʠʡ ʚʠʥʠʢ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʢʦʨʦʯʝʥʥʷ ʩʣʽʚ ʚʽʜ çcultivated varietyè, ʱʦ ʚ 

ʧʝʨʝʢʣʘʜʽ ʦʟʥʘʯʘʻ çʢʫʣʴʪʠʚʦʚʘʥʠʡ ʚʘʨʽʘʥʪ ʨʦʩʣʠʥʠè. ɺ ʥʘʡʙʽʣʴʰʽʡ ʙʨʠʪʘʥʩʴʢʽʡ 

ʝʥʮʠʢʣʦʧʝʜʽʾ Britannica, çcultivarè ʦʟʥʘʯʘʻ çʙʫʜʴ-ʷʢʠʡ ʩʦʨʪ ʨʦʩʣʠʥʠ, ʱʦ ʧʦʭʦʜʠʪʴ 

ʚʽʜ ʢʣʦʥʫʚʘʥʥʷ ʘʙʦ ʛʽʙʨʠʜʠʟʘʮʽʶ, ʽ ʚʽʜʦʤʠʡ ʣʠʰʝ ʫ ʢʫʣʴʪʫʨʽè, ʪʦʙʪʦ ʮʝ ʨʦʩʣʠʥʘ ʘʙʦ 

ʛʨʫʧʘ ʨʦʩʣʠʥ ʟ ʧʝʚʥʠʤʠ ʢʦʨʠʩʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʽ ʱʦ ʾʭ ʽʩʥʫʚʘʥʥʷ ʧʽʜʪʨʠʤʫʻʪʴʩʷ 

ʟʘʚʜʷʢʠ ʨʦʟʤʥʦʞʝʥʥʶ ʣʶʜʠʥʦʶ [68]. ʇʦʜʽʙʥʝ ʩʣʦʚʥʠʢʦʚʝ ʪʣʫʤʘʯʝʥʥʷ ʩʣʦʚʘ 

çcultivarè ï ʩʦʨʪ, ʘʙʦ ʨʽʟʥʦʚʠʜ ʨʦʩʣʠʥʠ, ʩʪʚʦʨʝʥʠʡ ʘʙʦ ʚʽʜʽʙʨʘʥʠʡ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ 

ʪʘ ʧʽʜʪʨʠʤʫʚʘʥʠʡ ʰʣʷʭʦʤ ʢʫʣʴʪʠʚʫʚʘʥʥʷ, ʪʦʙʪʦ ʚʠʨʦʱʫʚʘʥʥʷ [69]. 

ɿʘ ʢʦʨʜʦʥʦʤ ʩʦʨʪ ʥʘʙʫʚʘʻ ʙʽʣʴʰ ʬʦʨʤʘʣʴʥʦʛʦ ʚʠʛʣʷʜʫ ʯʝʨʝʟ ʤʽʞʥʘʨʦʜʥʽ 

ʩʪʘʥʜʘʨʪʠ. ɿʘ ʚʠʟʥʘʯʝʥʥʷʤ UPOV (International Union for the Protection of New 

Varieties of Plants ï ʄʽʞʥʘʨʦʜʥʠʡ ʩʦʶʟ ʟ ʦʭʦʨʦʥʠ ʥʦʚʠʭ ʩʦʨʪʽʚ ʨʦʩʣʠʥ) ʩʦʨʪ 

ʧʦʚʠʥʝʥ ʙʫʪʠ ʚʽʜʤʽʥʥʠʤ, ʦʜʥʦʨʽʜʥʠʤ ʽ ʩʪʘʙʽʣʴʥʠʤ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʩʦʨʪ 
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ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʯʽʪʢʠʤʠ ʚʠʟʥʘʯʝʥʠʤʠ ʦʟʥʘʢʘʤʠ, ʷʢʽ ʡʦʛʦ ʚʽʜʨʽʟʥʷʶʪʴ ʚʽʜ ʽʥʰʠʭ 

ʩʦʨʪʽʚ, ʘ ʪʘʢʦʞ ʮʽ ʦʟʥʘʢʠ ʟʙʝʨʽʛʘʶʪʴʩʷ ʧʨʠ ʙʘʛʘʪʦʨʘʟʦʚʦʤʫ ʡʦʛʦ ʚʠʨʦʱʫʚʘʥʥʽ [70]. 

ʊʘʢʘ ʢʦʥʮʝʧʮʽʷ ʚʧʨʦʚʘʜʞʝʥʘ ʚ ʧʨʘʚʦʚʫ ʪʘ ʥʘʫʢʦʚʫ ʧʨʘʢʪʠʢʫ ʩʝʣʝʢʮʽʾ ʪʘ ʟʘʭʠʩʪ ʧʨʘʚ 

ʥʘ ʥʦʚʽ ʩʦʨʪʠ ʨʦʩʣʠʥ ʚ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʷʢ ʚʽʪʯʠʟʥʷʥʽ, ʪʘʢ ʽ ʟʘʢʦʨʜʦʥʥʽ ʜʞʝʨʝʣʘ ʨʦʟʛʣʷʜʘʶʪʴ ʩʦʨʪ, ʷʢ 

ʨʝʟʫʣʴʪʘʪ ʩʝʣʝʢʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʋʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ, ʻ 

ʽʥʪʝʛʨʦʚʘʥʦʶ ʦʟʥʘʢʦʶ, ʷʢʘ ʬʦʨʤʫʻʪʴʩʷ ʚʧʨʦʜʦʚʞ ʚʩʴʦʛʦ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ 

ʨʦʩʣʠʥ ʧʽʜ ʚʧʣʠʚʦʤ ʩʫʢʫʧʥʦʩʪʽ ʙʽʦʣʦʛʽʯʥʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ. ɼʦ 

ʙʽʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʚʽʜʥʦʩʷʪʴ ʛʝʥʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʩʦʨʪʫ, ʬʽʟʽʦʣʦʛʽʯʥʦ-

ʤʦʨʬʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʨʦʩʣʠʥ, ʘ ʪʘʢʦʞ ʾʭ ʧʨʠʩʪʦʩʦʚʘʥʽʩʪʴ ʜʦ ʫʤʦʚ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɺʟʘʻʤʦʜʽʷ ʛʝʥʦʪʠʧʫ ʪʘ ʩʝʨʝʜʦʚʠʱʘ ʚʠʟʥʘʯʘʻ 

ʨʝʘʣʽʟʘʮʽʶ ʚʨʦʞʘʡʥʦʩʪʽ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʥʘʫʢʦʚʠʤʠ ʧʫʙʣʽʢʘʮʽʷʤʠ [71].  

ɻʝʥʝʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʦʨʪʫ ʷʚʣʷʶʪʴʩʷ ʦʩʥʦʚʦʶ ʜʣʷ ʡʦʛʦ ʧʦʪʝʥʮʽʡʥʦʾ 

ʚʨʦʞʘʡʥʦʩʪʽ. ʉʘʤ ʛʝʥʦʪʠʧ ʚʠʟʥʘʯʘʻ ʧʨʦʜʫʢʪʠʚʥʽ ʤʦʞʣʠʚʦʩʪʽ ʨʦʩʣʠʥʠ ʯʝʨʝʟ ʾʾ 

ʤʦʨʬʦʣʦʛʦ-ʬʽʟʽʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʠʪʴʩʷ ʟʜʘʪʥʽʩʪʴ ʜʦ ʢʫʱʽʥʥʷ, 

ʬʦʨʤʫʚʘʥʥʷ ʢʦʣʦʩʘ ʽ ʟʝʨʥʽʚʢʠ, ʪʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ, ʘ ʪʘʢʦʞ 

ʘʜʘʧʪʠʚʥʽʩʪʴ ʜʦ ʟʤʽʥ ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ. ɿʘʢʦʨʜʦʥʥʽ ʥʘʫʢʦʚʮʽ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ 

ʚʟʘʻʤʦʜʽʷ ʛʝʥʦʪʠʧʫ ʟ ʩʝʨʝʜʦʚʠʱʝʤ (ɻĬʉ) ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ 

ʥʘʚʽʪʴ ʧʨʠ ʩʧʨʠʷʪʣʠʚʠʭ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʫʤʦʚʘʭ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʘʛʦʤʫ ʨʦʣɹ 

ʙʽʦʣʦʛʽʯʥʠʭ ʦʙʤʝʞʝʥʴ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʫ ʚʠʟʥʘʯʝʥʥ̔  ʬʘʢʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢ̔ʚ 

ʚʨʦʞʘʡʥʦʩʪʽ. [71].  

ʋ ʚ̔ʪʯʠʟʥʷʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʪʘʢʦʞ ʟʚʝʨʪʘʻʪʴʩʷ ʫʚʘʛʘ ʥʘ ʟʥʘʯʝʥʥʷ ʩʦʨʪʦʚʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʾʭ ʚʟʘʻʤʦʜʽʾ ʟ ʩʝʨʝʜʦʚʠʱʝʤ [72]. ʆʮʽʥʢʘ ʚʧʣʠʚʫ ʩʦʨʪʦʚʦʛʦ ʛʝʥʦʪʠʧʫ 

ʪʘ ʘʛʨʦʝʢʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʫʨʦʞʘʡʥʽʩʪʴ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʧʦʢʘʟʘʣʘ, ʱʦ ʷʢ 

ʧʦʛʦʜʥʽ ʫʤʦʚʠ, ʪʘʢ ʽ ʛʝʥʝʪʠʯʥʘ ʨʝʘʢʮʽʷ ʩʦʨʪʽʚ ʤʘʶʪʴ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʧʦʢʘʟʥʠʢʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʷʢʽ ʟʤʽʥʶʶʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʨʝʛʽʦʥʫ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ ʨʦʢʫ 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʽʚ. ɸʥʘʣʦʛʽʯʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʩʪʘʥʦʚʣʝʥʽ ʪʘʢʦʞ ʽ ʧʨʠ ʘʥʘʣʽʟʽ 

ʚʧʣʠʚʫ ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ ʥʘ ʷʢʽʩʥʽ ʪʘ ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ [73].  

ʄʦʨʬʦʣʦʛʽʯʥʽ ʦʟʥʘʢʠ, ʟʦʢʨʝʤʘ ʚʠʩʦʪʘ ʨʦʩʣʠʥ, ʜʦʚʞʠʥʘ ʤʽʞʚʫʟʣʽʚ, ʢʽʣʴʢʽʩʪʴ 
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ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʘʛʦʥʽʚ, ʧʦʚôʷʟʘʥʽ ʟ ʛʝʥʝʪʠʯʥʦ ʚʠʟʥʘʯʝʥʦʶ ʨʝʘʢʮʽʻʶ ʥʘ ʨʽʟʥʦʤʘʥʪ̔ʥʽ 

ʫʤʦʚʠ ʚʠʨʦʱʫʚʘʥʥʷ. ɯ ʩʘʤʝ ʚʦʥʠ ʚʽʜʽʛʨʘʁ ʪʴ ʚʘʞʣʠʚʫ ʨʦʣɹ  ʫ ʜʦʩʷʛʥʝʥʥʽ 

ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʨʦʞʘʶ, ʪʘʢ ʷʢ ʚʽʜʦʙʨʘʞʘʶʪʴ ʘʜʘʧʪʠʚʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʪʘ ʾʭ 

ʟʜʘʪʥʽʩʪʴ ʧʨʠʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʦ ʟʤʽʥ ʜʦʚʢʽʣʣʷ ʪʘ ʘʛʨʦʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ [74]. 

ɺ ʧʽʜʚʠʱʝʥʥʽ ʫʨʦʞʘʡʥʦʩʪʽ ʧʰʝʥʠʮʽ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʩʦʨʪʦʚʽ 

ʨʦʩʣʠʥʥʽ ʨʝʩʫʨʩʠ, ʮʽʥʥʽʩʪʴ ʷʢʠʭ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʧʦʩʽʚʽʚ ʫ 

ʨʽʟʥʠʭ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʚʠʨʦʱʫʚʘʥʥʷ ʦʙˇʨʫʥʪʦʚʘʥʘ ʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ [75, 76, 77]. ɺ ʫʤʦʚʘʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʧʰʝʥʠʮʽ 

ʦʟʠʤʦʾ ʥʘʜʘʻʪʴʩʷ ʧʝʨʝʚʘʛʘ ʩʦʨʪʘʤ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʘʡʢʨʘʱʦʶ ʘʜʘʧʪʠʚʥʽʩʪʶ 

ʪʘ ʧʣʘʩʪʠʯʥʽʩʪʶ ʽ ʟʜʘʪʥʽ ʬʦʨʤʫʚʘʪʠ ʩʪʘʙʽʣʴʥʦ ʚʠʩʦʢʠʡ ʚʨʦʞʘʡ [78, 79]. ʉʘʤʝ ʪʦʤʫ 

ʦʩʥʦʚʥʦʶ ʩʢʣʘʜʦʚʦʶ ʨʝʘʣʽʟʘʮʽʾ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʻ ʧʽʜʙʽʨ ʩʦʨʪʽʚ ʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʾʭ ʙʽʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ [80]. 

ʇʨʠ ʩʪʚʦʨʝʥʥ ̔ʩʫʯʘʩʥʠʭ ʩʦʨʪʽʚ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʧʰʝʥʠʮ ̔

ʦʟʠʤʦʾ, ʢʣʶʯʦʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʨʝʪʝʣʴʥʦ ʚʠʚʯʝʥʠʡ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʠʡ ʚʠʭʽʜʥʠʡ 

ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʫʩʧʽʰʥʦʾ ʩʝʣʝʢʮʽʡʥʦʾ ʨʦʙʦʪʠ. ɺ ʧʨʦʮʝʩ̔ ʩʝʣʝʢʮʽʾ ʩʣʽʜ 

ʮ̔ ʣʝʩʧʨʷʤʦʚʘʥʦ ʧʽʜʙʠʨʘʪʠ ʧʝʨʩʧʝʢʪʠʚʥ̔ ʙʘʪʴʢʽʚʩʴʢ ̔ʬʦʨʤʠ, ʧʨʦʚʦʜʠʪʠ ʜʝʪʘʣʴʥʠʡ 

ʘʥʘʣʽʟ ʾʭ ʙʽʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ ʚʘʞʣʠʚʠʭ 

ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ [81, 82]. 

ʈʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ ʩʦʨʪʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʫʢʫʧʥʩ̔ʪ  ʁʦʟʥʘʢ ʽ ʚʣʘʩʪʠʚʦʩʪʝʡ [83]. 

ʋ ʧʨʦʮʝʩʽ ʦʥʪʦʛʝʥʝʟʫ ʧʰʝʥʠʮʽ ʢʣʁ ʯʦʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʧʨʦʮʝʩʠ ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ 

ʨʦʩʣʠʥ, ʷʢʽ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʟʝʨʥʘ ʽ ʚʨʦʞʘʶ ʚ ʮʽʣʦʤʫ [84]. ʂʽʣʴʢʽʩʪʴ ʟʝʨʝʥ 

ʟʘʣʝʞʠʪʴ ʷʢ ʚʽʜ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʣʦʩʫ, ʪʘʢ ʽ ʚʽʜ ʨʝʘʢʮʽʾ 

ʛʝʥʦʪʠʧʫ ʥʘ ʫʤʦʚʠ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʽʜ ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ ʢʦʣʦʩʫ, ʢʦʣʦʩʢʽʚ, 

ʢʚ̔ʪʦʢ, ʘ ʪʘʢʦʞ ʫ ʧʝʨʽʦʜ ʮʚʽʪʽʥʥʷ ʪʘ ʟʘʧʣʽʜʥʝʥʥʷ. ʉʝʨʝʜ ʚʘʞʣʠʚʠʭ ʝʣʝʤʝʥʪʽʚ 

ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʩʣʽʜ ʚʠʦʢʨʝʤʠʪʠ ʤʘʩʫ ʟʝʨʥʘ, ʷʢʘ ʷʢ ʛʝʥʝʪʠʯʥʦ ʜʝʪʝʨʤʽʥʦʚʘʥʘ 

ʦʟʥʘʢʘ ʪʝʞ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪ ɹ ʚ̔ ʜ ʚʧʣʠʚʫ ʯʠʥʥʠʢ̔ ʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʯʝʨʝʟ ʱʦ ʻ ʜʦʩʠʪʴ ʤʽʥʣʠʚʦʶ. 

ʆʜʥʽʻʶ ʟ ʚʠʤʦʛ, ʱʦ ʪʨʘʜʠʮʽʡʥʦ ʧʦʩʪʘʻ ʧʝʨʝʜ ʩʝʣʝʢʮʽʦʥʝʨʦʤ, ʻ ʩʪʚʦʨʝʥʥʷ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʤᾷʷʢʦʾ Triticum aestivum L. ʟ ʚʠʩʦʢʦʶ ʷʢʽʩʪʶ 

ʟʝʨʥʘ, ʟʜʘʪʥʠʭ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʛʝʥʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚ ʨʽʟʥʠʭ 
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ʘʛʨʦʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʡ ʜʘʚʘʪʠ ʩʪʘʣʽ ʚʨʦʞʘʾ [85]. ʅʘʨʘʟʽ ʥʘʙʫʚʘʻ ʘʢʪʫʘʣʴʥʦʩʪʽ 

ʩʪʚʦʨʝʥʥʷ ʩʦʨʪʽʚ ʽʥʪʝʥʩʠʚʥʦʛʦ ʪʠʧʫ ʟ ʫʨʦʞʘʡʥʽʩʪʶ ʧʦʥʘʜ 10,0 ʪ/ʛʘ [86, 87]. 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 1 

1. ʅʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʽ ʥʦʨʤʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʧʽʜ ʧʰʝʥʠʮʶ ʦʟʠʤʫ 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʘʜʘʧʪʦʚʘʥʽ ʜʦ ʫʤʦʚ ʢʦʥʢʨʝʪʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ˇʨʫʥʪʫ ʪʘ 

ʧʦʧʝʨʝʜʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʧʦʻʜʥʫʚʘʪʠʩʷ ʟ ʽʥʰʠʤʠ ʘʛʨʦʪʝʭʥʽʯʥʠʤʠ ʧʨʠʡʦʤʘʤʠ. 

ʈʘʮʽʦʥʘʣʴʥʝ ʚʥʝʩʝʥʥʷ NPK ʥʝ ʪʽʣʴʢʠ ʧʽʜʚʠʱʫʻ ʚʨʦʞʘʡʥʽʩʪʴ, ʘʣʝ ʡ ʧʦʢʨʘʱʫʻ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʣʦʛʠ, ʩʪʨʫʢʪʫʨʫ ˇʨʫʥʪʫ ʪʘ ʷʢʽʩʪʴ ʟʝʨʥʘ. 

2. ʆʧʪʠʤʘʣʴʥʘ ʥʦʨʤʘ ʚʠʩʽʚʫ ʚʠʩʪʫʧʘʻ ʚʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ, ʱʦ ʚʠʟʥʘʯʘʻ 

ʨʽʚʝʥʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʫʣʴʪʫʨ. ɺʽʪʯʠʟʥʷʥʽ ʡ ʤʽʞʥʘʨʦʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʾʾ ʢʦʨʝʛʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʙʽʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʢʫʣʴʪʫʨʠ, ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʪʘ ʘʛʨʦʪʝʭʥʽʯʥʦʾ ʧʨʘʢʪʠʢʠ ʻ ʥʝʦʙʭʽʜʥʦʶ 

ʫʤʦʚʦʶ ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ. 

3. ʗʢ ʚʽʪʯʠʟʥʷʥʽ, ʪʘʢ ʽ ʤʽʞʥʘʨʦʜʥʽ ʜʞʝʨʝʣʘ ʨʦʟʛʣʷʜʘʶʪʴ ʩʦʨʪ ʥʝ ʪʽʣʴʢʠ ʷʢ 

ʘʛʨʦʥʦʤʽʯʥʫ ʦʜʠʥʠʮʶ, ʘʣʝ ʡ ʷʢ ʥʘʫʢʦʚʦ ʚʠʟʥʘʯʝʥʫ ʬʦʨʤʫ, ʱʦ ʻ ʨʝʟʫʣʴʪʘʪʦʤ 

ʩʝʣʝʢʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ.   

ʆʧʫʙʣʽʢʦʚʘʥʽ ʧʨʘʮʽ ʟʘ ʨʦʟʜʽʣʦʤ 1 

1. ʉʚʠʥʘʨ ʄ.ʄ., ʉʤʫʢ ɸ.ɯ., ɻʫʨʘ ɼ.ɺ. ɻʦʩʧʦʜʘʨʩʴʢʝ ʟʥʘʯʝʥʥʷ ʧʰʝʥʠʮʽ. 

ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʨʦʩʣʠʥʥʠʮʪʚʽ: ʤʘʪʝʨʽʘʣʠ VI ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦʾ 

ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ. 28 ʢʚʽʪʥʷ 2023 ʨ. ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ: ɿɺʆ çʇɼʋè, 

2023. ʉ. 159-160.  

2. ʉʚʠʥʘʨ ʄ.ʄ., ʂʦʨʥʽʻʥʢʦ ɼ., ʂʣʠʤʠʰʝʥʘ ʈ.ɯ. ʅʘʫʢʦʚʦ-ʪʝʦʨʝʪʠʯʥʝ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʙʨʠʚ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ. ɯʥʥʦʚʘʮʽʡʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʚ ʨʦʩʣʠʥʥʠʮʪʚʽ: ʤʘʪʝʨʽʘʣʠ VII ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʽʥʪʝʨʥʝʪ-

ʢʦʥʬʝʨʝʥʮʽʾ. 25 ʢʚʽʪʥʷ 2024 ʨ. ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ: ɿɺʆ çʇɼʋè, 2024. ʉ. 117-

119. 

3. ʉʚʠʥʘʨ ʄ., ʏʝʨʥʦʚʦʣ ɯ., ʇʠʧʘ ɹ., ʂʣʠʤʠʰʝʥʘ ʈ. ɹʦʪʘʥʽʯʥʦ-ʤʦʨʬʦʣʦʛʽʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ. ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʨʦʩʣʠʥʥʠʮʪʚʽ: ʤʘʪʝʨʽʘʣʠ VIII  

ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ. 25 ʢʚʽʪʥʷ 2025 ʨ. ʂʘʤôʷʥʝʮʴ-

ʇʦʜʽʣʴʩʴʢʠʡ, 2025. ʉ. 144-146.  
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ʈʆɿɼɯʃ 2 

ʋʄʆɺʀ ʊɸ ʄɽʊʆɼʀʂɸ ʇʈʆɺɽɼɽʅʅʗ ɼʆʉʃɯɼɾɽʅʔ 

 

2.1. ˆʨʫʥʪʦʚʽ ʫʤʦʚʠ ʚ ʨʦʢʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʫʚʘʣʠʩʷ ʚʧʨʦʜʦʚʞ 2022ï2025 ʨʦʢʽʚ ʚ ʫʤʦʚʘʭ 

ʬʝʨʤʝʨʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ çʉʘʤʦʩʠʣè ʏʦʨʪʢʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ 

ʦʙʣʘʩʪʽ (ʟʛʽʜʥʦ ʫʢʣʘʜʝʥʦʛʦ ʜʦʛʦʚʦʨʫ ʧʨʦ ʩʧʽʚʧʨʘʮʶ ʟ ʢʘʬʝʜʨʦʶ ʨʦʩʣʠʥʥʠʮʪʚʘ, 

ʩʝʣʝʢʮʽʾ ʪʘ ʥʘʩʽʥʥʠʮʪʚʘ ɿʘʢʣʘʜʫ ʚʠʱʦʾ ʦʩʚʽʪʠ çʇʦʜʽʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪè). ʎʝʡ ʨʝʛʽʦʥ ʟʘ ʨʽʚʥʝʤ ʪʝʧʣʦʟʘʙʝʟʧʝʯʝʥʦʩʪ̔ ʪʘ ʟʚʦʣʦʞʝʥʦʩʪʽ ʧʨʦʪʷʛʦʤ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʥʘʣʝʞʠʪʴ ʜʦ ʪʝʧʣʦʛʦ ʘʛʨʦʢʣʽʤʘʪʠʯʥʦʛʦ ʨʘʡʦʥʫ.  

ˆʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ ʏʦʨʪʢʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ ʦʙʣʘʩʪʽ ʩʢʣʘʜʘʻʪʴʩʷ 

ʧʝʨʝʚʘʞʥʦ ʟ ʦʧʽʜʟʦʣʝʥʠʭ ʯʦʨʥʦʟʝʤʽʚ, ʷʢʽ ʩʬʦʨʤʫʚʘʣʠʩʷ ʥʘ ʦʩʥʦʚʽ ʣʝʩʦʚʠʭ 

ʚʽʜʢʣʘʜʽʚ. ʊʘʢʽ ˇʨʫʥʪʠ ʚʽʜʟʥʘʯʘʁ ʪɹ ʩʷ ʚʠʩʦʢʠʤ ʨ̔ ʚʥʝʤ ʧʨʠʨʦʜʥʦʾ ʨʦʜʶʯʦʩʪʽ, ʘ ʪʘʢʦʞ 

ʩʧʨʠʷʪʣʠʚʠʤʠ ʘʛʨʦʬʽʟʠʯʥʠʤʠ ʪʘ ʘʛʨʦʭʽʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʱʦ ʨʦʙʠʪʴ ʾʭ 

ʥʘʜʟʚʠʯʘʡʥʦ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. 

ɼʦʩʣʽʜʥʝ ʧʦʣʝ ʌɻ çʉʘʤʦʩʠʣè, ʷʢʝ ʨʦʟʪʘʰʦʚʘʥʝ ʚ ʤʝʞʘʭ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ 

ʃʽʩʦʩʪʝʧʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʽʚʥʠʥʥʠʤ ʨʝʣʴʻʬʦʤ ʽʟ ʥʝʚʝʣʠʢʠʤ ʥʘʭʠʣʦʤ. ʊʘʢʘ 

ʤʽʩʮʝʚʽʩʪʴ ʩʧʨʠʷʻ ʚʽʜʥʦʩʥʦ ʦʜʥʦʨʽʜʥʠʤ ʫʤʦʚʘʤ ʟʚʦʣʦʞʝʥʥʷ ʪʘ ʧʨʘʢʪʠʯʥʦ 

ʫʥʝʤʦʞʣʠʚʣʶʻ ʧʨʦʷʚ ʟʥʘʯʥʠʭ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. ˆʨʫʥʪ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʦʢ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʧʽʜʟʦʣʝʥʠʤ ʯʦʨʥʦʟʝʤʦʤ ʩʝʨʝʜʥɹ ʦʩʫʛʣʠʥʢʦʚʦʛʦ ʩʢʣʘʜʫ ʟ ʥʠʟʴʢʠʤ 

ʚʤʽʩʪʦʤ ʛʫʤʫʩʫ, ʷʢʠʡ ʩʬʦʨʤʫʚʘʚʩʷ ʥʘ ʣʝʩʦʚʠʜʥʠʭ ʩʫʛʣʠʥʢʘʭ. ɿʘ ʩʚʦʾʤ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʤ ʩʢʣʘʜʦʤ ʚʽʥ ʥʘʣʝʞʠʪʴ ʜʦ ʩʝʨʝʜʥʴʦʩʫʛʣʠʥʢʦʚʠʭ ˇʨʫʥʪʽʚ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʟʙʘʣʘʥʩʦʚʘʥʝ ʧʦ̒ʜʥʘʥʥʷ ʚʦʜʦʫʪʨʠʤʫʶʯʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ 

ʧʦʚʽʪʨʦʧʨʦʥʠʢʥʦʩʪʽ. 

ɺ ʨʦʢʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʘʛʨʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʦʨʥʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ (0ï

30 ʩʤ) ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʪʘʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ: ʨʝʘʢʮʽʷ ˇʨʫʥʪʦʚʦʛʦ ʨʦʟʯʠʥʫ (ʨʅ 

ʩʦʣʴʦʚʦʾ ʚʠʪʷʞʢʠ) ʟʥʘʭʦʜʠʣʘʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 6,6 ʜʦ 7,0, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʥʝʡʪʨʘʣʴʥʽʡ 

ʘʙʦ ʩʣʘʙʦʢʠʩʣʽʡ ʨʝʘʢʮʽʾ ʩʝʨʝʜʦʚʠʱʘ. ɼʣʷ ʙʽʣʴʰʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ 

ʪʘʢʠʡ ʨʽʚʝʥʴ ʢʠʩʣʦʪʥʦʩʪʽ ʻ ʦʧʪʠʤʘʣʴʥʠʤ ʽ ʚʽʜʧʦʚʽʜʥʦ ʩʧʨʠʷʻ ʢʨʘʱʽʡ ʜʦʩʪʫʧʥʦʩʪʽ 

ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʜʣʷ ʨʦʩʣʠʥ [88]. 
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ʉʝʨʝʜ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʟʘ ʷʢʠʤʠ ʦʮʽʥʶʶʪʴ ˇʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ 

ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʻ ʚʤʽʩʪ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ï ʛʫʤʫʩʫ. ɰʾ ʢʽʣʴʢʽʩʪʴ ʪʘ ʷʢʽʩʪʴ 

ʙʝʟʧʦʩʝʨʝʜʥɹ ʦ ʚʧʣʠʚʘʁ ʪʴ ʥʘ ʬʽʟʠʯʥʽ, ʭʽʤʽʯʥʽ, ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʪʘ ʙʽʦʣʦʛʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ˇʨʫʥʪʫ, ʘ ʪʘʢʦʞ ʨʝʛʫʣʶʶʪʴ ʨʽʚʝʥʴ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʥʷ  ̔ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʨʦʩʣʠʥʠ ʥʝʦʙʭʽʜʥʠʤ ʤʽʥʝʨʘʣʴʥʠʤ ʞʠʚʣʝʥʥʷʤ [89, 90].  

ɺʤʽʩʪ ʛʫʤʫʩʫ ʫ ˇʨʫʥʪʽ ʚ ʨʦʢʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʧʦʚʽʜʘʚ ʨʽʚʥʶ 

ʤʘʣʦʛʫʤʫʩʥʠʭ ʯʦʨʥʦʟʝʤʽʚ ʽ ʩʪʘʥʦʚʠʚ 3,6ï4,3% (ʪʘʙʣ. 2.1). ɿʘ ʜʘʥʠʤʠ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʫ ʯʦʨʥʦʟʝʤʘʭ ʃʽʩʦʩʪʝʧʫ ʟʘʣʝʞʥʦ ʚʽʜ ʩʠʩʪʝʤʠ ʫʜʦʙʨʝʥʥʷ ʪʘ ʦʙʨʦʙʽʪʢʫ 

ˇʨʫʥʪʫ ʚʤʽʩʪ ʛʫʤʫʩʫ ʟʘʟʚʠʯʘʡ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 3,6 ʜʦ 4,1% [91]. ʊʘʢʠʡ 

ʨʽʚʝʥʴ ʚʤʽʩʪʫ ʛʫʤʫʩʫ, ʷʢ ʧʨʘʚʠʣʦ, ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʘʪʥʶ ʻʤʥʽʩʪʴ ʧʦʛʣʠʥʘʥʥʷ, ʘ ʪʘʢʦʞ 

ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʩʪʘʙʽʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ˇʨʫʥʪʫ ʪʘ ʧʽʜʪʨʠʤʘʥʥʶ ʡʦʛʦ ʨʦʜʶʯʦʩʪʽ. 

ɺ.ɺ. ʄʝʜʚʝʜʻʚ ʪʘ ʄ.ɺ. ʃʽʩʦʚʠʡ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʚʤʽʩʪ ʛʫʤʫʩʫ ʚ ʯʦʨʥʦʟʝʤʘʭ 

ʃʽʩʦʩʪʝʧʫ, ʷʢ ʧʨʘʚʠʣʦ, ʩʢʣʘʜʘʻ 3,5%, ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʤʫ ʡʦʛʦ ʟʥʘʯʝʥʥʽ 4,3%. ɼʣʷ 

ʯʦʨʥʦʟʝʤʫ ʟʚʠʯʘʡʥʦʛʦ ʝʪʘʣʦʥʥʠʤ ʨʽʚʥʝʤ ʻ ʟʥʘʯʝʥʥʷ 4,5% [91, 92].  

ʊʘʙʣʠʮʷ 2.1 

ɸʛʨʦʭʽʤʽʯʥʘ ʦʮʽʥʢʘ ˇʨʫʥʪʫ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʦʢ 

ɸʛʨʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ 
ʈʽʢ 

2022-2023 2023-2024 2024-2025 

ʂʠʩʣʦʪʥʽʩʪʴ, ʤʛ-ʝʢʚ/100 ʛ 
Hr 0,60 0,64 0,57 

pH 7,0 6,6 6,7 

ʉʫʤʘ ʧʦʛʣʠʥʫʪʠʭ ʦʩʥʦʚ, ʤʛ-ʝʢʚ/100ʛ 32,8 32,0 34,0 

ɻʫʤʫʩ, % 4,3 3,6 3,9 

ɿʘʙʝʟʧʝʯʝʥʽʩʪʴ ʝʣʝʤʝʥʪʘʤʠ ʞʠʚʣʝʥʥʷ, 

ʤʛ/ʢʛ 

N 127 115 120 

P2O5 140 129 136 

K2O 134 122 128 

 

ɿʘʙʝʟʧʝʯʝʥʽʩʪʴ ˇʨʫʥʪʫ ʦʩʥʦʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʞʠʚʣʝʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ 

ʩʝʨʝʜʥʽʤ ʪʘ ʧʽʜʚʠʱʝʥʠʤ ʨʽʚʥʝʤ. ɺʤʽʩʪ ʣʝʛʢʦʛʽʜʨʦʣʽʟʦʚʘʥʦʛʦ ʘʟʦʪʫ ʩʪʘʥʦʚʠʚ 115ï

127 ʤʛ/ʢʛ ˇʨʫʥʪʫ, ʨʫʭʦʤʦʛʦ ʬʦʩʬʦʨʫ (ʟʘ ʏʠʨʠʢʦʚʠʤ) ï 129ï140 ʤʛ/ʢʛ, ʦʙʤʽʥʥʦʛʦ 

ʢʘʣʽʶ ï 122ï134 ʤʛ/ʢʛ. ʊʘʢ̔ ʧʦʢʘʟʥʠʢʠ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʯʦʨʥʦʟʝʤʽʚ ʽ ʚʢʘʟʫʪʁʴ ʥʘ 
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ʥʘʣʝʞʥʠʡ ʨʽʚʝʥʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʩʣʠʥ ʧʦʞʠʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʟʦʢʨʝʤʘ ʬʦʩʬʦʨʦʤ. 

ɺʦʜʥʦʯʘʩ ʘʟʦʪ ʟʘʣʠʰʘʻʪʴʩʷ ʙʽʣʴʰ ʟʤʥ̔ʥʠʤ ʝʣʝʤʝʥʪʦʤ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʤʦʚ 

ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ. ɽʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʚ 

ʦʩʥʦʚʥʦʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ. 

ˆʨʫʥʪʠ ʜʦʩʣʽʜʥʦʛʦ ʧʦʣʷ ʚʽʜʟʥʘʯʘʁ ʪɹʩʷ ʩʧʨʠʷʪʣʠʚʠʤʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ɺʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʜʦʙʨʝ ʨʦʟʚʠʥʫʪʦʶ ʛʨʫʜʢʫʚʘʪʦ-ʟʝʨʥʠʩʪʦ  ʁ

ʩʪʨʫʢʪʫʨʦ ,ʁ ʚʠʩʦʢʦ  ʁʚʦʜʦʩʪʽʡʢʽʩʪʶ ʘʛʨʝʛʘʪʽʚ  ̔ʦʧʪʠʤʘʣʴʥʦ  ʁɦ ʽʣʴʥʽʩʪʴ ʫʢʣʘʜʘʥʥʷ. 

ʊʘʢʽ ʦʩʦʙʣʠʚʦʩʪʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʣʝʞʥʠʡ ʚʦʜʥʦ-ʧʦʚʽʪʨʷʥʠʡ ʨʝʞʠʤ, ʷʢʠʡ ʻ 

ʢʣʁ ʯʦʚʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, 

ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ. ʇʦʨʷʜ ʟ ʮʠʤ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʪʨʠʚʘʣʝ ʽʥʪʝʥʩʠʚʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ˇʨʫʥʪʽʚ ʤʦʞʝ ʩʧʨʠʯʠʥʪ̫ʠ, ʷʢ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʾʭ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʪʘʥʫ, 

ʪʘʢ ʽ ʜʦ ʟʤʝʥh ʝʥʥʷ ʚʤʽʩʪʫ ʛʫʤʫʩʫ, ʱʦ ʚʠʤʘʛʘʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ˇʨʫʥʪʦʟʘʭʠʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ [93]. 

ʋ ʮʽʣʦʤʫ ˇʨʫʥʪʦʚʽ ʫʤʦʚʠ ʚ ʨʦʢʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʫ ʌɻ çʉʘʤʦʩʠʣè 

ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʷʢ ʩʧʨʠʷʪʣʠʚʽ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ. ʇʦʻʜʥʘʥʥʷ 

ʥʝʡʪʨʘʣʴʥʦʾ ʨʝʘʢʮʽʾ ˇʨʫʥʪʦʚʦʛʦ ʨʦʟʯʠʥʫ, ʜʦʩʪʘʪʥʴʦʛʦ ʚʤʽʩʪʫ ʛʫʤʫʩʫ ʪʘ ʦʧʪʠʤʘʣʴʥʦʾ 

ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʝʣʝʤʝʥʪʘʤʠ ʞʠʚʣʝʥʥʷ ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʩʪʘʙʽʣʴʥʦ ʚʠʩʦʢʠʭ ʫʨʦʞʘʾʚ. ɺʦʜʥʦʯʘʩ ʧʽʜʪʨʠʤʘʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ ʥʘ ʥʘʣʝʞʥʦʤʫ 

ʨʽʚʥʽ ʧʦʪʨʝʙʫʻ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʘ ʪʘʢʦʞ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʩʽʚʦʟʤʽʥ ʽ ʟʘʭʦʜʽʚ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʦʙʨʦʙʽʪʢʫ 

ˇʨʫʥʪʫ. 

 

2.2. ʄʝʪʝʦʨʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʚ ʨʦʢʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ 

ʇh ʝʥʠʮʷ ʦʟʠʤʘ (Triticum aestivum L.) ʟʘʡʤʘʻ ʟʥʘʯʥʫ ʯʘʩʪʢʫ ʚ ʩʪʨʫʢʪʫʨʽ 

ʧʦʩʽʚʥʠʭ ʧʣʦʱ, ʘ ʪʘʢʦʞ ʻ ʦʩʥʦʚʥʦʶ ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʦʙʫʣʦʯʥʠʭ 

ʚʠʨʦʙʽʚ. ʎʷ ʢʫʣʴʪʫʨʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʷʢʘ ʚ ʟʥʘʯʥʽʡ ʤʽʨ̔ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ [94]. 

ʌʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʧʝʨʝʚʘʞʥʦ ʟʘʣʝʞʠʪ ɹ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ, ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ, ʫʤʦʚ ʟʠʤʦʚʦʛʦ ʧʝʨʽʦʜʫ, ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʫ 

ʪʘ ʽʥʰʠʭ ʘʛʨʦʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨ̔ʚ. ʆʩʥʦʚʥʠʤʠ ʩʝʨʝʜ ʥʠʭ ʻ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʪʝʧʣʦʤ 
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ʪʘ ʚʦʣʦʛʦ ,ʁ ʷʢʽ ʙʝʟʧʦʩʝʨʝʜʥʦɹ ʚʧʣʠʚʘʶʪʴ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʦʩʪʫ, ʨʦʟʚʠʪʦʢ ʽ 

ʧʨʦʜʫʢʪʠʚʥ̔ʩʪʴ ʨʦʩʣʠʥ [95]. ɺʽʜʭʠʣʝʥʥʷ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʽʜ ʦʧʪʠʤʘʣʴʥʠʭ ʥʦʨʤ 

ʤʦʞʝ ʩʫʪʪʻʚʦ ʟʤʝʥh ʠʪʠ ʧʦʪʝʥʮʽʘʣ ʚʨʦʞʘʡʥʦʩʪʽ. 

ʇʰʝʥʠʮʷ ʦʟʠʤʘ (Triticum aestivum L.) ̒  ʭʦʣʦʜʦʩʪʽʡʢʦʶ ʢʫʣʴʪʫʨʦʶ, ʚʦʥʘ ʤʦʞʝ 

ʚʠʪʨʠʤʫʚʘʪʠ ʥʠʟʴʢʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚʟʠʤʢʫ. ʇʨʦʮʝʩ ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ 

ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʚʞʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨ ̔ 1ï2Áʉ, ʧʨʦʪʝ ʜʣʷ ʜʨʫʞʥʠʭ ʽ ʨʽʚʥʦʤʽʨʥʠʭ 

ʩʭʦʜʽʚ ʥʘʡʙʽʣʴh  ʦʧʪʠʤʘʣʴʥʠʤʠ ʻ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʤʝʞʘʭ 12ï20Áʉ [96]. ʅʘʡʢʨʘʱʝ 

ʩʽʷʪʠ ʧʰʝʥʠʮʶ, ʢʦʣʠ ʩʝʨʝʜʥʦɹʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʩʪʘʥʦʚʠʪʴ 14ï17Áʉ, 

ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʪʘʢʽ ʫʤʦʚʠ ʩʧʨʠʷʶʪʴ ʬʦʨʤʫʚʘʥʥʶ ʩʠʣʴʥʠʭ ʨʦʩʣʠʥ ʧʝʨʝʜ ʟʠʤʦʚʠʤ 

ʧʝʨʽʦʜʦʤ [97]. 

ɺʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ, ʷʢʠʡ ʚʧʣʠʚʘ ̒ʥʘ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ, ʻ 

ʨʽʚʝʥʴ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʥʷ. ʎ  ̫ ʢʫʣʴʪʫʨʘ ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʤʦʛʣʠʚʘ ʜʦ ʚʦʣʦʛʠ, 

ʦʩʦʙʣʠʚʦ ʚ ʢʣ ʯʁʦʚ̔ ʧʝʨʽʦʜʠ ʦʨʛʘʥʦʛʝʥʝʟʫ, ʟʦʢʨʝʤʘ ʧʽʜ ʯʘʩ ʚʠʭʦʜʫ ʚ ʪʨʫʙʢʫ, 

ʢʦʣʦʩʽʥʥʷ ʪʘ ʥʘʣʠʚʫ ʟʝʨʥʘ. ʅʝʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʩʘʤʝ ʚ ʮʽ ʬʘʟʠ ʨʦʟʚʠʪʢʫ 

ʤʦʞʝ ʩʫʪʪʻʚʦ ʟʥʠʟʠʪʠ ʚʨʦʞʘʡʥʽʩʪɹ, ʪʦʜʽ ʷʢ ʥʘʜʤʽʨʥʝ ʟʚʦʣʦʞʝʥʥʷ ʟʜʘʪʥʝ 

ʫʧʦʚ̔ ʣʥɹʠʪʠ ʨʦʟʚʠʪʦʢ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʪʘ ʟʙʽʣʴʰʠʪʠ ʨʠʟʠʢ ʫʨʘʞʝʥʥʷ ʨʦʩʣʠʥ 

ʭʚʦʨʦʙʘʤʠ [96]. 

ʂʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʏʦʨʪʢʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ʚʽʜʟʥʘʯʘʁʪʴʩʷ ʧʦʤʽʨʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤ ʢʣʽʤʘʪʦʤ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʘʪʥʁ  

ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʽ ʩʧʨʠʷʪʣʠʚʠʡ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʧʰʝʥʠʮʽ 

ʦʟʠʤʦʾ. ʆʜʥʘʢ ʩʫʯʘʩʥʽ ʟʤ̔ʥʠ ʢʣ̔ʤʘʪʫ, ʱʦ ʚʢʣ ʯʁʘʪʁʴ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, 

ʥʝʨ̔ʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜ̔ ʣ ʦʧʘʜʽʚ ʪʘ ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʦʪʠ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʧʦʛʦʜʥʠʭ 

ʷʚʠʱ, ʩʫʪʪ̒ʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʚʠʨʦʱʫʚʘʥʥʷ ʮʽʻʾ ʢʫʣʴʪʫʨʠ 

[94]. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʘʥʘʣʽʟ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʚ 

ʫʤʦʚʘʭ ʬʝʨʤʝʨʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ çʉʘʤʦʩʠʣè ʏʦʨʪʢʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ 

ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ ʦʙʣʘʩʪʽ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʩʪʘʥʦʚʠʪʠ ʾʭ ʚʧʣʠʚ ʥʘ ʨʽʩʪ, ʨʦʟʚʠʪʦʢ ʽ 

ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʢʫʣʴʪʫʨʠ, ʘ ʪʘʢʦʞ ʦʙˇʨʫʥʪʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽ ʘʛʨʦʪʝʭʥʽʯʥʽ 

ʟʘʭʦʜʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʦʩʽʚʽʚ. 

ʄʝʪʝʦʨʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʫ 2022ï2025 ʨʨ. 
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ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʟʥʘʯʥʦʶ ʤʽʥʣʠʚʽʩʪʶ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʪʘ ʥʝʨʽʚʥʦʤʽʨʥʠʤ 

ʨʦʟʧʦʜʽʣʦʤ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ, ʱʦ ʟʫʤʦʚʠʣʦ ʩʧʝʮʠʬʽʢʫ ʨʦʩʪʫ, ʨʦʟʚʠʪʢʫ ʽ 

ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʫʣʴʪʫʨʠ. 

ʇʝʨʽʦʜ ʩʽʚʙʠ ʫ 2022-2024 ʨʦʢʘʭ ʚʽʜʟʥʘʯʘʚʩʷ ʚʽʜʥʦʩʥʦ ʩʧʨʠʷʪʣʠʚʠʤʠ 

ʪʝʤʧʝʨʘʪʫʨʥʠʤʠ ʫʤʦʚʘʤʠ. ʉʝʨʝʜʥʴʦʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʚ ʧʝʨʰʽʡ ʜʝʢʘʜʽ 

ʞʦʚʪʥʷ ʚʽʜʧʦʚʽʜʘʣʘ ʦʧʪʠʤʘʣʴʥʠʤ ʫʤʦʚʘʤ ʜʣʷ ʩʽʚʙʠ, ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ ʪʘ 

ʬʦʨʤʫʚʘʥʥʷ ʩʭʦʜʽʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ. ʊʘʢ, ʫ 2022 ʨʦʮʽ ʚʦʥʘ ʩʪʘʥʦʚʠʣʘ 11,3Áʉ, ʫ 2023 

ʨ. ï 10,7Áʉ ʪʘ ʫ 2024 ʨ. ï 11,8Áʉ. ʋ ʜʨʫʛʽʡ ʜʝʢʘʜʽ ʤʽʩʷʮʷ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʧʦʩʪʫʧʦʚʝ 

ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʘʣʝ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ ʫʤʦʚʠ ʙʫʣʠ ʩʧʨʠʷʪʣʠʚʽ ʜʣʷ 

ʽʥʪʝʥʩʠʚʥʦʛʦ ʢʫʱʝʥʥʷ ʪʘ ʟʘʛʘʨʪʫʚʘʥʥʷ ʨʦʩʣʠʥ ʧʝʨʝʜ ʟʠʤʽʚʣʝʶ. ʂʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʚ 

ʞʦʚʪʥʽ ʤʽʩʷʮʽ ʫ 2023 ʨʦʮʽ ʙʫʣʘ ʜʦʩʪʘʪʥʴʦʶ ʽ ʚʽʜʧʦʚʽʜʘʣʘ ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʠʤ 

ʟʥʘʯʝʥʥʷʤ, ʪʦʜʽ ʷʢ ʫ 2022 ʪʘ 2024 ʨʨ. ʾʭ ʢʽʣʴʢʽʩʪʴ ʙʫʣʘ ʜʝʱʦ ʥʠʞʯʦʶ, ʦʜʥʘʢ ʚʦʣʦʛʘ 

ʚ ˇʨʫʥʪʽ ʟʘʣʠʰʘʣʘʩʷ ʜʦʩʪʘʪʥʴʦʶ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʨʫʞʥʽʭ ʩʭʦʜʽʚ ʽ ʧʦʯʘʪʢʫ 

ʢʫʱʝʥʥʷ. 

 

ʈʠʩ. 2.1. ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʪʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʫ 2022-2023 ʨʦʢʘʭ 

 

ʋ ʣʠʩʪʦʧʘʜʽ ʧʦʨʽʚʥʷʥʦ ʟ ʞʦʚʪʥʝʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

ʧʦʚʽʪʨʷ ʭʘʨʘʢʪʝʨʥʝ ʜʣʷ ʮʴʦʛʦ ʤʽʩʷʮʷ, ʥʘʩʪʘʻ ʟʠʤʦʚʠʡ ʨʝʞʠʤ ʧʦʛʦʜʠ. ɿʘʟʚʠʯʘʡ ʫ 
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ʮʴʦʤʫ ʤʽʩʷʮʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʪʽʡʢʝ ʟʥʠʞʝʥʥʷ ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʥʠʞʯʝ 

0Áʉ. ʎʝ ʚʽʜʧʦʚʽʜʥʦ ʚʠʢʣʠʢʘʻ ʫʧʦʚʽʣʴʥʝʥʥʷ ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʦʟʠʤʠʭ 

ʢʫʣʴʪʫʨ, ʟʦʢʨʝʤʘ ʡ ʧʰʝʥʠʮʽ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʦʩʽʥʥʷ ʚʝʛʝʪʘʮʽʷ ʟʘʚʝʨʰʫʻʪʴʩʷ. ʇʽʜ ʯʘʩ 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʥʘʡʪʝʧʣʽʰʦʶ ʚʠʷʚʠʣʘʩʷ ʧʝʨʰʘ ʜʝʢʘʜʘ ʣʠʩʪʦʧʘʜʘ ʫ 2022 ʪʘ 

2023 ʨʦʢʘʭ. ʉʝʨʝʜʥʴʦʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʩʪʘʥʦʚʠʣʘ ʚ ʮʝʡ ʧʝʨʽʦʜ 8,4Áʉ ʪʘ 8,8Áʉ, ʱʦ 

ʙʽʣʴʰʝ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʙʘʛʘʪʦʨʽʯʥʦʾ ʥʘ 3,5Áʉ ʪʘ 3,9Áʉ, ʚʽʜʧʦʚʽʜʥʦ. ʋ 2024 ʨʦʮʽ 

ʩʝʨʝʜʥʴʦʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʙʫʣʘ ʜʝʱʦ ʥʠʞʯʦʶ ʟʘ ʩʝʨʝʜʥʶ ʙʘʛʘʪʦʨʽʯʥʫ ʥʘ 

1,2 Áʉ ʽ ʩʪʘʥʦʚʠʣʘ 3,7Áʉ. ɿʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʜʨʫʛʦʾ 

ʜʝʢʘʜʠ ʤʽʩʷʮʷ ʫ 2022 ʪʘ 2023 ʨʦʢʘʭ ʪʘʢʦʞ ʙʫʣʠ ʚʠʱʠʤʠ ʟʘ ʩʝʨʝʜʥʴʦ ʙʘʛʘʪʦʨʽʯʥʫ ʥʘ 

0,8Áʉ ʪʘ 0,9Áʉ, ʪʦʜʽ ʷʢ ʫ 2024 ʨʦʮʽ ʚʦʥʘ ʚʠʷʚʠʣʘʩʷ ʥʠʞʯʦʶ ʥʘ 0,8Áʉ. ɸʣʝ 

ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ ʫʤʦʚʠ ʙʫʣʠ ʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʧʝʨʝʜ 

ʚʭʦʜʞʝʥʥʷʤ ʫ ʧʝʨʝʟʠʤʽʚʣʶ. ʊʨʝʪʷ ʜʝʢʘʜʘ ʣʠʩʪʦʧʘʜʘ ʫ ʚʩʽ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ ʥʠʞʯʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ 

ʧʦʨʽʚʥʷʥʦ ʟ ʩʝʨʝʜʥʴʦ ʙʘʛʘʪʦʨʽʯʥʠʤʠ ʜʘʥʠʤʠ. ʂʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʫ 2022 ʪʘ 2023 ʨʦʢʘʭ 

ʙʫʣʘ ʙʣʠʟʴʢʦʶ ʜʦ ʥʦʨʤʠ ʽ ʩʪʘʥʦʚʠʣʘ ʚʽʜʧʦʚʽʜʥʦ 34,8 ʤʤ ʪʘ 40,7 ʤʤ, ʣʠʰʝ ʫ 2024 

ʨʦʮʽ ʾʭ ʚʠʧʘʣʦ ʚʜʚʽʯʽ ʤʝʥʰʝ ï 21,9 ʤʤ. 

 

ʈʠʩ. 2.2. ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʪʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʫ 2023-2024 ʨʦʢʘʭ 
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ɿʠʤʦʚʠʡ ʧʝʨʽʦʜ ʟ ʛʨʫʜʥʷ 2022 ʨʦʢʫ ʧʦ ʣʶʪʠʡ 2025 ʨʦʢʫ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ 

ʚʽʜʥʦʩʥʦ ʤôʷʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʥʠʤʠ ʫʤʦʚʘʤʠ ʟ ʧʝʨʽʦʜʠʯʥʠʤʠ ʢʦʨʦʪʢʦʯʘʩʥʠʤʠ 

ʧʦʭʦʣʦʜʘʥʥʷʤʠ. ʉʝʨʝʜʥʴʦʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʧʝʨʰʦʛʦ ʟʠʤʦʚʦʛʦ ʤʽʩʷʮʷ 

ʚʠʷʚʠʣʘʩʷ ʜʝʱʦ ʚʠʱʦʶ ʟʘ ʩʝʨʝʜʥʶ ʙʘʛʘʪʦʨʽʯʥʫ ʽ ʩʪʘʥʦʚʠʣʘ ʫ 2022 ʨʦʮʽ ï ï0,2Áʉ, ʫ 

2023 ʨʦʮʽ ï 0,6Áʉ ʪʘ ʫ 2024 ʨʦʮʽ ï 0,2Áʉ. ʋ ʩʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʫ 

ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʪʘʢʦʞ ʚʠʷʚʠʣʠʩʷ ʚʠʱʠʤʠ ʟʘ ʙʘʛʘʪʦʨʽʯʥʽ ʜʘʥʽ. ʄʽʩʷʮʴ ʣʶʪʠʡ ʫ 2023 

ʪʘ 2024 ʨʦʢʘʭ ʙʫʚ ʪʝʧʣʽʰʠʤ. ʉʝʨʝʜʥʴʦʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʩʪʘʥʦʚʠʣʘ 0,3Áʉ 

ʪʘ 4,7Áʉ ʚʽʜʧʦʚʽʜʥʦ. ʊʦʜʽ ʷʢ ʫ 2025 ʨʦʮʽ ʧʦʢʘʟʥʠʢʠ ʙʫʣʠ ʥʠʞʯʠʤʠ ʽ ʩʪʘʥʦʚʠʣʠ ï

3,1Áʉ. ɿʘʛʘʣʦʤ ʧʦʛʦʜʥʽ ʫʤʦʚʠ ʟʠʤʦʚʦʛʦ ʧʝʨʽʦʜʫ ʫ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ 

ʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ ʧʝʨʝʟʠʤʽʚʣʽ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ. ɺʽʜʩʫʪʥʽʩʪʴ ʪʨʠʚʘʣʠʭ 

ʩʠʣʴʥʠʭ ʤʦʨʦʟʽʚ (ʥʠʞʯʝ ï15éï20 Áʉ) ʽ ʥʘʷʚʥʽʩʪʴ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʚ ʦʢʨʝʤʽ 

ʧʝʨʽʦʜʠ ʩʧʨʠʷʣʠ ʟʙʝʨʝʞʝʥʥʶ ʨʦʩʣʠʥ. ɺʦʜʥʦʯʘʩ ʤôʷʢʘ ʟʠʤʘ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ 

ʢʨʠʪʠʯʥʠʭ ʤʦʨʦʟʽʚ ʩʧʨʠʷʣʠ ʜʦʙʨʽʡ ʧʝʨʝʟʠʤʽʚʣʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ, ʱʦ ʻ ʚʘʞʦʣʠʚʦʶ 

ʧʝʨʝʜʫʤʦʚʦʶ ʦʪʨʠʤʘʥʥʷ ʩʪʘʙʽʣʴʥʦʛʦ ʚʨʦʞʘʶ. 

 

ʈʠʩ. 2.3. ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʪʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʫ 2024-2025 ʨʦʢʘʭ 

 

ɺʝʩʥʷʥʠʡ ʧʝʨʽʦʜ ʚʽʜʟʥʘʯʘʚʩʷ ʧʦʩʪʫʧʦʚʠʤ ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ. 

ʅʘʡʪʝʧʣʽʰʠʤ ʚʠʷʚʠʚʩʷ 2025 ʨʽʢ, ʫ ʷʢʦʤʫ ʚʽʜʥʦʚʣʝʥʥʷ ʚʝʛʝʪʘʮʽʾ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ 
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ʦʟʠʤʦʾ ʚʽʜʙʫʣʦʩʷ ʚʞʝ 11 ʙʝʨʝʟʥʷ. ɼʝʱʦ ʥʠʞʯʽ ʧʦʢʘʟʥʠʢʠ ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʙʫʣʠ ʫ 2023 ʪʘ 2024 ʨʦʢʘʭ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ 

ʨʦʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ ʥʘʩʪʘʚʘʣʦ ʧʽʟʥʽʰʝ ï 24 ʪʘ 26 ʙʝʨʝʟʥʷ, ʚʽʜʧʦʚʽʜʥʦ. ʂʽʣʴʢʽʩʪʴ 

ʦʧʘʜʽʚ ʫ ʮʴʦʤʫ ʤʽʩʷʮʽ ʙʫʣʘ ʙʣʠʟʴʢʦʶ ʜʦ ʥʦʨʤʠ ʫ 2023 ʨʦʮʽ ï 30,6 ʤʤ, ʫ 2024 ʨʦʮʽ ï 

35,8 ʤʤ ʪʘ ʫ 2025 ʨʦʮʽ ï 34,7 ʤʤ.  

ʂʚʽʪʝʥʴ ʚ ʨʦʢʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ 

ʧʦʚʽʪʨʷ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʚʠʱʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʨʽʚʥʷʥʦ ʜʦ ʙʘʛʘʪʦʨʽʯʥʠʭ. ʊʘʢ, ʫ 

2023 ʨʦʮʽ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʩʪʘʥʦʚʠʣʠ 7,8Áʉ, ʫ 2024 ʨʦʮʽ ï 11,9Áʉ, ʫ 2025 ʨʦʮʽ 

ï 10,1Áʉ ʧʨʠ ʥʦʨʤʽ 8,5Áʉ. ʊʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʤʽʩʷʮʷ ʙʫʚ ʜʦʩʪʘʪʥʴʦ ʩʪʘʙʽʣʴʥʠʤ, 

ʱʦ ʟʘʙʝʟʧʝʯʠʣʦ ʽʥʪʝʥʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ. ʅʘʡʙʽʣʴʰʝ ʦʧʘʜʽʚ ʚʠʧʘʣʦ ʫ 2023 ʪʘ 

2024 ʨʦʢʘʭ ï 84,1 ʤʤ ʪʘ 66,9 ʤʤ, ʚʽʜʧʦʚʽʜʥʦ, ʱʦ ʙʽʣʴʰʝ ʟʘ ʥʦʨʤʫ 48 ʤʤ. ʎʝ 

ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʥʫʣʦ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʝʛʝʪʘʪʠʚʥʦʾ ʤʘʩʠ ʨʦʩʣʠʥ. ʄʝʥʰʘ ʾʭ ʢʽʣʴʢʽʩʪʴ 

ʙʫʣʘ ʫ 2025 ʨʦʮʽ ï 16,2 ʤʤ. 

ʋ ʪʨʘʚʥʽ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʣʦ 

ʦʧʪʠʤʘʣʴʥʠʤ ʫʤʦʚʘʤ ʜʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʬʘʟ ʚʠʭʦʜʫ ʚ ʪʨʫʙʢʫ ʪʘ ʢʦʣʦʩʽʥʥʷ. ʊʘʢ, ʫ 

2023 ʪʘ 2024 ʨʦʢʘʭ ʩʝʨʝʜʥʴʦʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʽʜʧʦʚʽʜʘʣʘ ʩʝʨʝʜʥʴʦ ʙʘʛʘʪʦʨʽʯʥʽʡ 

ʥʦʨʤʽ ʽ ʩʪʘʥʦʚʠʣʘ ʚʽʜʧʦʚʽʜʥʦ 14,6 ʤʤ ʪʘ 15,3 ʤʤ. ʋ 2025 ʨʦʮʽ ʮʝʡ ʤʽʩʷʮʴ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʜʝʱʦ ʥʠʞʯʠʤ ʪʝʤʧʝʨʘʪʫʨʥʠʤ ʨʝʞʠʤʦʤ, ʱʦ ʟʫʤʦʚʠʣʦ 

ʧʦʜʦʚʞʝʥʥʷ ʬʘʟʠ ʚʠʭʦʜʫ ʚ ʪʨʫʙʢʫ. ɺʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʫ ʪʨʘʚʥʽ ʚʽʜʧʦʚʽʜʘʣʘ 

ʥʦʨʤʽ, ʷʢʘ ʩʪʘʥʦʚʠʪʴ 70 ʤʤ, ʣʠʰʝ ʫ 2025 ʨʦʮʽ ï 77,7 ʤʤ. ʄʝʥʰʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ 

ʚʠʧʘʣʘ ʫ 2024 ʨʦʮʽ ï 25,1 ʤʤ ʽ ʣʠʰʝ 7,9 ʤʤ ï ʫ 2023 ʨʦʮʽ. 

ʏʝʨʚʝʥʴ ʤʽʩʷʮʴ, ʷʢʠʡ ʦʭʦʧʣʶʻ ʬʘʟʠ ʮʚʽʪʽʥʥʷ, ʥʘʣʠʚʫ ʪʘ ʜʦʩʪʠʛʘʥʥʷ ʟʝʨʥʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʧʽʜʚʠʱʝʥʠʤ ʪʝʤʧʝʨʘʪʫʨʥʠʤ ʨʝʞʠʤʦʤ ʪʘ ʧʝʨʽʦʜʠʯʥʠʤʠ 

ʧʦʩʫʰʣʠʚʠʤʠ ʫʤʦʚʘʤʠ. ʉʝʨʝʜʥʴʦʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʫ 2023, 2024 ʪʘ 2025 ʨʦʢʘʭ 

ʩʪʘʥʦʚʠʣʘ 17,8Áʉ, 19,8Áʉ ʪʘ 18,7Áʉ ʧʨʠ ʩʝʨʝʜʥʴʦ ʙʘʛʘʪʦʨʽʯʥʽʡ ʥʦʨʤʽ 17,6Áʉ, ʱʦ 

ʟʘʛʘʣʦʤ ʚʽʜʧʦʚʽʜʘʻ ʙʽʦʣʦʛʽʯʥʠʤ ʚʠʤʦʛʘʤ ʢʫʣʴʪʫʨʠ. ʂʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʥʘʡʙʽʣʴʰʝ 

ʚʠʧʘʣʦ ʫ 2023 ʨʦʮʽ ï 76,2 ʤʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʚʨʦʞʘʶ. ʄʝʥʰʦʶ ʙʫʣʘ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʫ 2024 ʨʦʮʽ ï 45,7 ʤʤ ʽ ʫ 2023 ʨʦʮʽ ï 

ʣʠʰʝ 14,8 ʤʤ, ʱʦ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʜʝʬʽʮʠʪʫ ˇʨʫʥʪʦʚʦʾ ʚʦʣʦʛʠ ʫ ʢʨʠʪʠʯʥʽ 

ʧʝʨʽʦʜʠ ʨʦʟʚʠʪʢʫ ʢʫʣʴʪʫʨʠ.  
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ɺ ʮʽʣʦʤʫ ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ 2022ï2025 ʨʦʢʽʚ ʙʫʣʠ 

ʚʽʜʥʦʩʥʦ ʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ, ʦʜʥʘʢ ʽʟ ʧʝʚʥʠʤʠ 

ʩʪʨʝʩʦʚʠʤʠ ʬʘʢʪʦʨʘʤʠ. 

 

2.3. ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥ ɹ

ʇʦʣʴʦʚʽ ʜʦʩʣʽʜʠ ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʟʘʢʣʘʜʘʣʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʤʝʪʦʜʠʢ ʥʘʫʢʦʚʦʾ ʘʛʨʦʥʦʤʽʾ [98]. 

ʋ ʤʝʞʘʭ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʟʘʢʣʘʜʝʥʦ ʜʚʘ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʠ.  

ɼʦʩʣʽʜ 1. ʆʮʽʥʢʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ 

ʨʘʥʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ɹʦʜʠʮʝʢ. ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʫ ï ʚʩʪʘʥʦʚʠʪʠ ʚʧʣʠʚ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʘʛʨʦʬʽʪʦʮʝʥʦʟʫ, ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪ̔ 

ʪʘ ʷʢʽʩʪʴ ʟʝʨʥʘ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ. ʉʭʝʤʘ ʜʦʩʣʽʜʫ (ʪʘʙʣ. 2.2): ʬʘʢʪʦʨ ɸ ï ʥʦʨʤʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ: N0P0K0 (ʢʦʥʪʨʦʣʴ ï ʙʝʟ ʫʜʦʙʨʝʥʥʷ), N45P30K30; 

N60P45K45; N75P60K60; ʬʘʢʪʦʨ ɺ ï ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ: 300, 350, 400 ʪʘ 450 ʰʪ./ʤ2. 

ʇʘʨʘʤʝʪʨʠ ʜʦʩʣʽʜʫ: lʘ = 4, lʚ = 4, n = 4, ʦʙʣʽʢʦʚʘ ʧʣʦʱʘ ʜʦʩʣʽʜʥʦʾ ʜʽʣʷʥʢʠ ï 25 ʤ2. 

ʈʦʟʤʽʱʝʥʥʷ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʦʢ: ʧʦʚʪʦʨʝʥʴ ï ʯʦʪʠʨʠʷʨʫʩʥʝ, ʚʘʨʽʘʥʪʽʚ ʥʦʨʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ï ʩʠʩʪʝʤʘʪʠʯʥʝ, ʚʘʨʽʘʥʪʽʚ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ï 

ʩʠʩʪʝʤʘʪʠʯʥʝ. ʉʧʦʩʽʙ ʩʽʚʙʠ ï ʟʚʠʯʘʡʥʠʡ ʨʷʜʢʦʚʠʡ, ʰʠʨʠʥʘ ʤʽʞʨʷʜʴ 15 ʩʤ. 

ɼʦʩʣʽʜ 2. ʆʮʽʥʢʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ 

ʩʝʨʝʜʥʴʦʧʽʟʥʴʦʛʦ ʩʦʨʪʫ ʈʝʬʦʨʤ. ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʫ ï ʚʩʪʘʥʦʚʠʪʠ ʚʧʣʠʚ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʘʛʨʦʬʽʪʦʮʝʥʦʟʫ, ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪ̔ 

ʪʘ ʷʢʽʩʪʴ ʟʝʨʥʘ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ. ʉʭʝʤʘ ʜʦʩʣʽʜʫ (ʪʘʙʣ. 2.2): ʬʘʢʪʦʨ ɸ ï ʥʦʨʤʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ: N0P0K0 (ʢʦʥʪʨʦʣʴ ï ʙʝʟ ʫʜʦʙʨʝʥʥʷ), N45P30K30; 

N60P45K45; N75P60K60; ʬʘʢʪʦʨ ɺ ï ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ: 300, 350, 400 ʪʘ 450 ʰʪ./ʤ2. 

ʇʘʨʘʤʝʪʨʠ ʜʦʩʣʽʜʫ: lʘ = 4, lʚ = 4, n = 4, ʦʙʣʽʢʦʚʘ ʧʣʦʱʘ ʜʦʩʣʽʜʥʦʾ ʜʽʣʷʥʢʠ ï 25 ʤ2. 

ʈʦʟʤʽʱʝʥʥʷ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʦʢ: ʧʦʚʪʦʨʝʥʴ ï ʯʦʪʠʨʠʷʨʫʩʥʝ, ʚʘʨʽʘʥʪʽʚ ʥʦʨʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ï ʩʠʩʪʝʤʘʪʠʯʥʝ, ʚʘʨʽʘʥʪʽʚ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ï 

ʩʠʩʪʝʤʘʪʠʯʥʝ. ʉʧʦʩʽʙ ʩʽʚʙʠ ï ʟʚʠʯʘʡʥʠʡ ʨʷʜʢʦʚʠʡ, ʰʠʨʠʥʘ ʤʽʞʨʷʜʴ 15 ʩʤ. 
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ʊʘʙʣʠʮʷ 2.2 

ʉʭʝʤʘ ʜʣʷ ʜʦʩʣʽʜʽʚ 1 ʪʘ 2   

ʌʘʢʪʦʨ ɸ ï ʥʦʨʤʠ ʚʥʝʩʝʥʥʷ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ  

ʌʘʢʪʦʨ ɺ ï ʥʦʨʤʠ ʚʠʩʽʚʫ 

ʥʘʩʽʥʥʷ  
ʐʠʬʨ ʚʘʨʽʘʥʪʫ  

N0P0K0 ï ʙʝʟ ʜʦʙʨʠʚ (ɸ0) 

300 ʥʘʩ./ʤ2 (ɺ0) ɸ0ɺ0 

350 ʥʘʩ./ʤ2 (ɺ1) ɸ0ɺ1 

400 ʥʘʩ./ʤ2 (ɺ2) ɸ0ɺ2 

450 ʥʘʩ./ʤ2 (ɺ3) ɸ0ɺ3 

N45P30K30 (ɸ1) 

300 ʥʘʩ./ʤ2 (ɺ0) ɸ1ɺ0 

350 ʥʘʩ./ʤ2 (ɺ1) ɸ1ɺ1 

400 ʥʘʩ./ʤ2 (ɺ2) ɸ1ɺ2 

450 ʥʘʩ./ʤ2 (ɺ3) ɸ1ɺ3 

N60P45K45 (ɸ2) 

300 ʥʘʩ./ʤ2 (ɺ0) ɸ2ɺ0 

350 ʥʘʩ./ʤ2 (ɺ1) ɸ2ɺ1 

400 ʥʘʩ./ʤ2 (ɺ2) ɸ2ɺ2 

450 ʥʘʩ./ʤ2 (ɺ3) ɸ2ɺ3 

N75P60K60 (ɸ3) 

300 ʥʘʩ./ʤ2 (ɺ0) ɸ3ɺ0 

350 ʥʘʩ./ʤ2 (ɺ1) ɸ3ɺ1 

400 ʥʘʩ./ʤ2 (ɺ2) ɸ3ɺ2 

450 ʥʘʩ./ʤ2 (ɺ3) ɸ3ɺ3 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʨʪʽʚ  

ʆʟʠʤʘ ʧʰʝʥʠʮʷ ʈɾʊ ɹʦʜʠʮʝʢ ʚʽʜ ʚʽʜʦʤʦʛʦ ʯʝʩʴʢʦʛʦ ʦʨʠʛʽʥʘʪʦʨʘ RAGT ï ʮʝ 

ʚʠʩʦʢʦʚʨʦʞʘʡʥʠʡ ʙʝʟʦʩʪʠʡ ʩʦʨʪ (ʨʽʟʥʦʚʠʜʥʽʩʪʴ ʣʶʪʝʩʮʝʥʩ), ʷʢʠʡ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ 

ʫʣʴʪʨʘʨʘʥʥʽ ʪʝʨʤʽʥʠ ʜʦʟʨʽʚʘʥʥʷ, ʚʽʜʤʽʥʥʫ ʷʢʽʩʪʴ ʟʝʨʥʘ ʪʘ ʚʠʩʦʢʫ ʩʪʽʡʢʽʩʪʴ ʜʦ 

ʩʪʨʝʩʦʚʠʭ ʬʘʢʪʦʨʽʚ ʜʦʚʢʽʣʣʷ. ʈʽʢ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ ï 2015 ʨʽʢ [99].  

ɻʦʣʦʚʥʘ ʧʝʨʝʚʘʛʘ ï ʨʝʢʦʨʜʥʘ ʩʢʦʨʦʩʪʠʛʣʽʩʪʴ. ʈɾʊ ɹʦʜʠʮʝʢ ʥʘʣʝʞʠʪʴ ʜʦ 

ʨʘʥʥʴʦʩʪʠʛʣʦʾ ʛʨʫʧʠ ʟ ʚʝʛʝʪʘʮʽʡʥʠʤ ʧʝʨʽʦʜʦʤ ʫʩʴʦʛʦ 261ï280 ʜʽʙ. ʊʘʢʠʡ 

ʫʣʴʪʨʘʨʘʥʥʽʡ ʨʦʟʚʠʪʦʢ ʨʦʙʠʪʴ ʩʦʨʪ ʩʪʨʘʪʝʛʽʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʙʘʛʘʪʴʦʭ 

ʛʦʩʧʦʜʘʨʩʪʚ. ɯʜʝʘʣʴʥʠʡ ʧʦʧʝʨʝʜʥʠʢ: ʧʰʝʥʠʮʷ ʥʘʜʟʚʠʯʘʡʥʦ ʨʘʥʦ ʟʚʽʣʴʥʷʻ ʧʦʣʝ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʦʧʪʠʤʘʣʴʥʝ ʚʽʢʥʦ ʜʣʷ ʚʯʘʩʥʦʾ ʩʽʚʙʠ ʦʟʠʤʦʛʦ ʨʽʧʘʢʫ. ʆʧʪʠʤʽʟʘʮʽʷ 
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ʞʥʠʚ: ʥʘʜʨʘʥʥʻ ʜʦʟʨʽʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ ʟʥʠʟʠʪʠ ʧʽʢʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʟʝʨʥʦʟʙʠʨʘʣʴʥʫ ʪʝʭʥʽʢʫ ʪʘ ʧʝʨʩʦʥʘʣ ʥʘ ʧʦʯʘʪʢʫ ʟʙʠʨʘʣʴʥʦʾ ʢʘʤʧʘʥʽʾ.  

ʉʦʨʪ ʜʝʤʦʥʩʪʨʫʻ ʩʪʘʙʽʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʫ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʚʠʨʦʱʫʚʘʥʥʷ. ɿʘ 

ʩʝʨʝʜʥʴʦʾ ʚʨʦʞʘʡʥʦʩʪʽ ʥʘ ʨʽʚʥʽ 4,5ï6,0 ʪ/ʛʘ, ʛʝʥʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʮʽʻʾ ʧʰʝʥʠʮʽ 

ʚʨʘʞʘʻ ʽ ʟʜʘʪʥʠʡ ʩʷʛʘʪʠ 10,0ï11,0 ʪ/ʛʘ.  

ɺʠʩʦʪʘ ʨʦʩʣʠʥ ʩʪʘʥʦʚʠʪʴ 73ï82 ʩʤ. ʄʘʩʘ 1000 ʟʝʨʝʥ ï 42ï45 ʛ. 

ʈɾʊ ɹʦʜʠʮʝʢ ʬʦʨʤʫʻ ʚʠʩʦʢʦʷʢʽʩʥʝ ʟʝʨʥʦ, ʷʢʝ ʚʠʩʦʢʦ ʮʽʥʫʻʪʴʩʷ. ʂʫʣʴʪʫʨʘ 

ʢʣʘʩʠʬʽʢʫʻʪʴʩʷ ʷʢ ʮʽʥʥʘ ʧʰʝʥʠʮʷ (ʢʣʘʩ ɸ) ʟʘʚʜʷʢʠ ʚʽʜʤʽʥʥʠʤ ʣʘʙʦʨʘʪʦʨʥʠʤ 

ʧʦʢʘʟʥʠʢʘʤ: ʚʤʽʩʪ ʙʽʣʢʘ ï 13,1ï13,8%, ʚʤʽʩʪ ʢʣʝʡʢʦʚʠʥʠ ï 27,1ï27,9%. 

ʉʦʨʪ ʘʜʘʧʪʦʚʘʥʠʡ ʜʦ ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʫʩʽʭ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʟʦʥʘʭ 

ʋʢʨʘʾʥʠ, ʜʝʤʦʥʩʪʨʫʶʯʠ ʦʩʦʙʣʠʚʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʨʝʛʽʦʥʘʭ ʇʦʣʽʩʩʷ ʪʘ ʃʽʩʦʩʪʝʧʫ. 

ɺʽʥ ʤʘʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʘʜʘʧʪʠʚʥʦʩʪʽ ʜʦ ʢʣʽʤʘʪʠʯʥʠʭ ʚʠʢʣʠʢʽʚ ʪʘ ʧʘʪʦʛʝʥʽʚ: ʤʦʨʦʟʦ- 

ʪʘ ʟʠʤʦʩʪʽʡʢʽʩʪʴ ʥʘ ʥʘʡʚʠʱʦʤʫ ʨʽʚʥʽ (9 ʙʘʣʽʚ). ʇʦʩʫʭʦʩʪʽʡʢʽʩʪʴ ʚʠʩʦʢʘ (ʦʮʽʥʶʻʪʴʩʷ 

ʚ 7,3ï8,7 ʙʘʣʽʚ), ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʪʨʠʤʫʚʘʪʠ ʪʨʠʚʘʣʽ ʧʝʨʽʦʜʠ ʙʝʟ ʜʦʱʽʚ. ʉʦʨʪ ʤʘʻ 

ʤʘʢʩʠʤʘʣʴʥʠʡ ʟʘʭʠʩʪ ʚʽʜ ʙʦʨʦʰʥʠʩʪʦʾ ʨʦʩʠ (9 ʙʘʣʽʚ), ʘ ʪʘʢʦʞ ʚʠʩʦʢʫ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ 

ʜʦ ʬʫʟʘʨʽʦʟʫ ʪʘ ʙʫʨʦʾ ʽʨʞʽ.  

ʊʝʭʥʦʣʦʛʽʯʥʘ ʦʩʦʙʣʠʚʽʩʪʴ: ʯʝʨʝʟ ʽʥʪʝʥʩʠʚʥʠʡ ʥʘʣʠʚ ʪʘ ʩʝʨʝʜʥʶ ʩʪʽʡʢʽʩʪʴ ʜʦ 

ʚʠʣʷʛʘʥʥʷ, ʫ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʈɾʊ ɹʦʜʠʮʝʢ ʦʙʦʚᾷ̫ ʟʢʦʚʠʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ (ʨʝʪʘʨʜʘʥʪʽʚ). 

ʆʟʠʤʘ ʧʰʝʥʠʮʷ ʈɾʊ ʈʝʬʦʨʤ ï ʮʝ ʙʝʟʦʩʪʠʡ ʩʦʨʪ ʽʥʪʝʥʩʠʚʥʦʛʦ ʪʠʧʫ ʚʽʜ 

ʧʨʦʚʽʜʥʦʛʦ ʬʨʘʥʮʫʟʴʢʦʛʦ ʩʝʣʝʢʮʽʦʥʝʨʘ RAGT Semences. ʇʦʧʫʣʷʨʥʽʩʪʴ ʮʽʻʾ 

ʢʫʣʴʪʫʨʠ ʟʫʤʦʚʣʝʥʘ ʫʥʽʢʘʣʴʥʠʤ ʙʘʣʘʥʩʦʤ ʪʨʴʦʭ ʢʣʶʯʦʚʠʭ ʯʠʥʥʠʢʽʚ: ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʚʽʜʤʽʥʥʦʾ ʟʠʤʦʩʪʽʡʢʦʩʪʽ ʪʘ ʙʝʟʜʦʛʘʥʥʠʭ ʭʣʽʙʦʧʝʢʘʨʩʴʢʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʝʨʥʘ. ʈʽʢ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ ï 2017 ʨʽʢ [99].  

ʈɾʊ ʈʝʬʦʨʤ (ʨʽʟʥʦʚʠʜʥʽʩʪʴ ʣʶʪʝʩʮʝʥʩ) ʥʘʣʝʞʠʪʴ ʜʦ ʩʝʨʝʜʥʴʦʧʽʟʥʴʦʾ ʛʨʫʧʠ 

ʩʪʠʛʣʦʩʪʽ ʟ ʚʝʛʝʪʘʮʽʡʥʠʤ ʧʝʨʽʦʜʦʤ 263ï277 ʜʽʙ. 

ɻʦʣʦʚʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʩʦʨʪʫ ʻ ʩʪʽʡʢʽʩʪʴ ʜʦ ʚʠʣʷʛʘʥʥʷ. ɿʘʚʜʷʢʠ ʤʽʮʥʦʤʫ ʪʘ 

ʢʦʤʧʘʢʪʥʦʤʫ ʩʪʝʙʣʫ ʟʘʚʚʠʰʢʠ ʚʩʴʦʛʦ 69ï78 ʩʤ, ʧʦʩʽʚʠ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʥʘʜʤʽʨʥʦʛʦ 

ʟʘʭʠʩʪʫ ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʫ ʽ ʯʫʜʦʚʦ ʚʠʪʨʠʤʫʶʪʴ ʥʝʛʦʜʫ. ʉʦʨʪ ʬʦʨʤʫʻ ʚʠʨʽʚʥʷʥʝ, 

ʢʨʫʧʥʝ ʟʝʨʥʦ ʟ ʤʘʩʦʶ 1000 ʥʘʩʽʥʠʥ ʥʘ ʨʽʚʥʽ 40ï49 ʛ.  
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ʈʝʬʦʨʤ ï ʮʝ ʤᾷ̫ ʢʘ ʦʟʠʤʘ ʧʰʝʥʠʮʷ ʩʪʚʦʨʝʥʘ ʜʣʷ ʽʥʪʝʥʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʚʠʨʦʱʫʚʘʥʥʷ. ɿʘ ʥʘʣʝʞʥʦʛʦ ʜʦʛʣʷʜʫ ʛʝʥʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʚʨʦʞʘʡʥʦʩʪʽ ʚʨʘʞʘʻ ʽ 

ʟʜʘʪʥʠʡ ʩʷʛʘʪʠ 10,5ï13,0 ʪ/ʛʘ. 

ʅʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʩʦʨʪ ʜʝʤʦʥʩʪʨʫʻ ʫ ʨʝʛʽʦʥʘʭ ʽʟ ʜʦʩʪʘʪʥʽʤ ʨʽʚʥʝʤ 

ʟʚʦʣʦʞʝʥʥʷ, ʪʦʤʫ ʚʽʥ ʻ ʽʜʝʘʣʴʥʠʤ ʚʠʙʦʨʦʤ ʜʣʷ ʛʦʩʧʦʜʘʨʩʪʚ ʃʩ̔ʦʩʪʝʧʫ ʪʘ ʇʦʣʽʩʩʷ.  

ɿʝʨʥʦ ʈɾʊ ʈʝʬʦʨʤ ʚʠʩʦʢʦ ʮʽʥʫʻʪʴʩʷ ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ ʪʘ ʝʢʩʧʦʨʪʥʦʤʫ 

ʨʠʥʢʘʭ ʟʘʚʜʷʢʠ ʥʘʣʝʞʥʦʩʪʽ ʜʦ ʢʣʘʩʫ ʩʠʣʴʥʦʾ ʪʘ ʮʽʥʥʦʾ ʧʰʝʥʠʮʽ (ʛʨʫʧʘ çɸè): ʚʤʽʩʪ 

ʙʽʣʢʘ ï 13,5ï14,2%, ʚʤʽʩʪ ʢʣʝʡʢʦʚʠʥʠ ï 28,0ï31,0%, ʩʠʣʘ ʙʦʨʦʰʥʘ ï 320ï350 

ʦʜʠʥʠʮʴ (ʱʦ ʛʘʨʘʥʪʫʻ ʚʽʜʤʽʥʥʽ ʭʣʽʙʦʧʝʢʘʨʩʴʢʽ ʚʣʘʩʪʠʚʦʩʪʽ). 

ʉʦʨʪ ʜʝʤʦʥʩʪʨʫʻ ʚʠʩʦʢʫ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʫ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚʘʭ 

ʪʘ ʤʘʻ ʧʦʪʫʞʥʠʡ ʧʨʠʨʦʜʥʠʡ ʽʤʫʥʽʪʝʪ: ʟʠʤʦʩʪʽʡʢʽʩʪʴ ʦʮʽʥʶʻʪʴʩʷ ʥʘ ʥʘʡʚʠʱʦʤʫ 

ʨʽʚʥʽ ï 8ï9 ʙʘʣʽʚ, ʧʦʩʫʭʦʩʪʽʡʢʽʩʪʴ ʩʪʘʙʽʣʴʥʘ ʩʝʨʝʜʥʷ (ʙʣʠʟʴʢʦ 7ï8 ʙʘʣʽʚ), ʚʠʩʦʢʘ 

ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʜʦ ʢʦʤʧʣʝʢʩʫ ʧʦʰʠʨʝʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʟ ʦʩʦʙʣʠʚʠʤ ʘʢʮʝʥʪʦʤ ʥʘ 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʙʦʨʦʰʥʠʩʪʦʾ ʨʦʩʠ ʪʘ ʨʽʟʥʠʭ ʚʠʜʽʚ ʽʨʞʽ. 

ʇʦʧʝʨʝʜʥʠʢ ï ʨʽʧʘʢ ʦʟʠʤʠʡ. ʋ ʢʽʥʮʽ ʚʝʨʝʩʥʷ ï ʥʘ ʧʦʯʘʪʢʫ ʞʦʚʪʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʽʚʘʣʢʠ ʟʝʨʥʦʚʦ ʾʥʘʚʽʩʥʦ ʾ PONY-3000 ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʩʽʚʙʫ ʦʟʠʤʦʾ 

ʧʰʝʥʠʮʽ.  

ʉʠʩʪʝʤʘ ʫʜʦʙʨʝʥʥʷ ʜʦʩʣʽʜʫ ʚʢʣʶʯʘʣʘ ʧʝʨʝʜʧʦʩʽʚʥʝ ʚʥʝʩʝʥʥʷ ʬʦʩʬʦʨʥʦ-

ʢʘʣʽʡʥʠʭ ʜʦʙʨʠʚ (ʘʤʦʬʦʩ ʽ ʭʣʦʨʠʩʪʠʡ ʢʘʣʽʡ ʽʟ ʚʤʽʩʪʦʤ ʜʽʶʯʦʾ ʨʝʯʦʚʠʥʠ N-12%, 

ʈ2ʆ5-52% ʪʘ ʂ2ʆ-60% ʚʽʜʧʦʚʽʜʥʦ), ʘ ʪʘʢʦʞ 50% ʘʟʦʪʫ (ʘʤʽʘʯʥʘ ʩʝʣʽʪʨʘ ʽʟ ʚʤʽʩʪʦʤ 

ʜʽʶʯʦʾ ʨʝʯʦʚʠʥʠ N-34,5%). ɯʥʰʫ ʯʘʩʪʠʥʫ ʘʟʦʪʥʠʭ ʜʦʙʨʠʚ ʚʥʦʩʠʣʠ ʫ 

ʨʘʥʥʴʦʚʝʩʥʷʥʠʡ ʧʝʨʽʦʜ ʟʘ ʥʘʩʪʘʥʥʷ ʧʦʣʴʦʚʦʾ ʩʪʠʛʣʦʩʪʽ ˇʨʫʥʪʫ.  

ʈʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʚʠʟʥʘʯʠʣʠ ʫ ʬʘʟʫ ʧʦʚʥʦʾ ʩʪʠʛʣʦʩʪʽ ʥʘ 

ʦʩʥʦʚʽ ʦʙʣʽʢʫ ʟ 50 ʧʨʦʙʥʠʭ ʜʽʣʷʥʦʢ ʧʣʦʱʝʶ 1 ʤ2 ʢʦʞʥʘ. ɿʙʠʨʘʥʥʷ ʧʨʦʚʦʜʠʣʠ 

ʢʦʤʙʘʡʥʦʤ Claas mega 350. 

ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʴ ʟʜʽʡʩʥʶʚʘʣʠ ʪʘʢʽ ʘʥʘʣʽʟʠ, ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʦʙʣʽʢʠ: 

1) ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʩʪʫ ʡ ʨʦʟʚʠʪʢʫ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ 

ʚʽʟʫʘʣʴʥʠʤ ʤʝʪʦʜʦʤ ʟʜʽʡʩʥʶʚʘʣʠ ʬʝʥʦʣʦʛʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʽʟ ʬʽʢʩʘʮʽʻʶ ʪʘʢʠʭ 

ʬʘʟ: ʩʭʦʜʠ, ʢʫʱʝʥʥʷ, ʧʨʠʧʠʥʝʥʥʷ ʦʩʽʥʥʴʦʾ ʚʝʛʝʪʘʮʽʾ, ʚʽʜʥʦʚʣʝʥʥʷ ʚʝʩʥʷʥʦʾ 

ʚʝʛʝʪʘʮʽʾ, ʚʠʭʽʜ ʫ ʪʨʫʙʢʫ, ʢʦʣʦʩʽʥʥʷ ʪʘ ʧʦʚʥʘ ʩʪʠʛʣʽʩʪʴ [98, 100]. ʇʦʯʘʪʢʦʤ ʢʦʞʥʦʾ 
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ʬʝʥʦʬʘʟʠ ʚʚʘʞʘʣʠ ʧʦʷʚʫ ʚʽʜʧʦʚʽʜʥʠʭ ʦʟʥʘʢ ʫ 15% ʨʦʩʣʠʥ, ʪʦʜʽ ʷʢ ʥʘʩʪʘʥʥʷ ʧʦʚʥʦʾ 

ʬʘʟʠ ʨʝʻʩʪʨʫʚʘʣʠ ʟʘ ʫʤʦʚʠ ʾʭ ʥʘʷʚʥʦʩʪʽ ʫ 75% ʧʦʩʽʚʫ. 

2) ɻʫʩʪʦʪʫ ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ ʦʙʣʽʢʦʚʫʚʘʣʠ ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʾ ʥʘ ʧʦʧʝʨʝʜʥʴʦ 

ʟʘʢʨʽʧʣʝʥʠʭ ʜʽʣʷʥʢʘʭ, ʷʢʽ ʤʘʨʢʫʚʘʣʠ ʢʽʣʦʯʢʘʤʠ ʧʽʩʣʷ ʧʦʷʚʠ ʩʭʦʜʽʚ. ʅʘ ʦʩʥʦʚʽ ʮʠʭ 

ʜʘʥʠʭ ʫ ʬʘʟʽ ʧʦʚʥʠʭ ʩʭʦʜʽʚ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʧʦʣʴʦʚʫ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ, ʚʦʩʝʥʠ ʪʘ 

ʥʘʚʝʩʥʽ ï ʚʽʜʩʦʪʦʢ ʧʝʨʝʟʠʤʽʚʣʽ, ʘ ʧʝʨʝʜ ʟʙʠʨʘʥʥʷʤ ʫʨʦʞʘʶ ï ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ 

ʚʠʞʠʚʘʥʥʷ ʨʦʩʣʠʥ. 

3) ʉʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ ʚʨʦʞʘʶ ʦʮʽʥʶʚʘʣʠ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʽʦʤʝʪʨʠʯʥʦʛʦ 

ʘʥʘʣʽʟʫ ʧʨʦʙʥʠʭ ʩʥʦʧʽʚ, ʷʢʽ ʚʽʜʙʠʨʘʣʠ ʧʝʨʝʜ ʟʙʠʨʘʥʥʷʤ ʫʨʦʞʘʶ ʟ ʢʦʞʥʦʛʦ ʚʘʨʽʘʥʪʘ 

ʜʦʩʣʽʜʫ (ʱʦʥʘʡʤʝʥʰʝ 33 ʨʦʩʣʠʥʠ ʥʘ ʧʨʦʙʫ). ʋ ʭʦʜʽ ʘʥʘʣʽʟʫ ʚʠʟʥʘʯʘʣʠ ʪʘʢʽ ʦʟʥʘʢʠ: 

ʛʫʩʪʦʪʫ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʦʩʪʦʶ, ʦʟʝʨʥʝʥʽʩʪʴ ʢʦʣʦʩʘ ʪʘ ʤʘʩʫ ʟʝʨʥʽʚʢʠ.  

4) ɸʩʠʤʽʣʷʮʽʡʥʫ ʧʣʦʱʫ ʣʠʩʪʢʦʚʦʛʦ ʘʧʘʨʘʪʫ ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ ʚʠʩʽʯʦʢ 

(ʜʠʩʢʽʚ) ʫ ʬʘʟʫ ʚʠʭʽʜ ʫ ʪʨʫʙʢʫ ʟʘ ʬʦʨʤʫʣʦʶ [100]: 

ʇ =  
ʄ Ĭ ʧ Ĭ ʂ 

ʤ 

ʜʝ ʇ ï ʩʫʤʘʨʥʘ ʧʣʦʱʘ ʣʠʩʪʢʦʚʠʭ ʧʣʘʩʪʠʥʦʢ ʫ ʧʨʦʙʽ, ʩʤ2; M ï ʟʘʛʘʣʴʥʘ ʤʘʩʘ 

ʣʠʩʪʢʽʚ ʫ ʧʨʦʙʽ, ʛ; n ï ʧʣʦʱʘ ʦʜʥʽʻʾ ʚʠʩʽʯʢʠ, ʩʤ2; K ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʚʟʷʪʠʭ 

ʚʠʩʽʯʦʢ, ʰʪ.; ʤ ï ʩʠʨʘ ʤʘʩʘ ʚʠʩʽʯʦʢ, ʛ. 

5) ʄʘʩʫ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʚʠʟʥʘʯʘʣʠ ʪʝʨʤʦʛʨʘʚʽʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ [100].  

6) ɺʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʟʝʨʥʘ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ, ʟʦʢʨʝʤʘ 

ʚʤʽʩʪʫ ʩʠʨʦʾ ʢʣʝʡʢʦʚʠʥʠ, ʚʤʽʩʪʫ ʙʽʣʢʘ ʪʘ ʥʘʪʫʨʠ ʟʝʨʥʘ, ʟʜʽʡʩʥʶʚʘʣʠ ʢʝʨʫʶʯʠʩʴ 

ʯʠʥʥʠʤ ʩʪʘʥʜʘʨʪʦʤ ɼʉʊʋ 3768:2019 çʇʰʝʥʠʮʷ. ʊʝʭʥʽʯʥʽ ʫʤʦʚʠè [101]. 

7) ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʪʘ ʤʘʪʝʤʘʪʠʯʥʫ ʦʙʨʦʙʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ 

ʟʜʽʡʩʥʶʚʘʣʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʽʚ ʜʠʩʧʝʨʩʽʡʥʦʛʦ, ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʪʘ 

ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʽʚ. ʈʦʟʨʘʭʫʥʢʠ ʚʠʢʦʥʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʠʭ ʧʘʢʝʪʽʚ 

MS Excel 2016 ʪʘ Statistica 12 [98, 102]. 

ʈʦʟʨʘʭʫʥʦʢ ʧʦʢʘʟʥʠʢʽʚ ʝʢʦʥʦʤʽʯʥʦʾ ʪʘ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʨʦʱʫʚʘʥʥʷ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʟʜʽʡʩʥʶʚʘʣʠ, ʢʝʨʫʶʯʠʩʴ ʤʝʪʦʜʠʯʥʠʤʠ 

ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʄ.ɻ. ʃʦʙʘʩʘ, ʆ.ʂ. ʄʝʜʚʝʜʦʚʩʴʢʦʛʦ ʪʘ ʇ.ɯ. ɯʚʘʥʝʥʢʘ [103, 104]. 
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ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 2 

1. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʪʝʤʦʶ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ ʚʠʢʦʥʫʚʘʣʠ 

ʚʧʨʦʜʦʚʞ 2022ï2025 ʨʨ. ʫ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ, ʪʠʧʦʚʠʭ ʜʣʷ ʟʦʥʠ 

ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ. ˆʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʦʢ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʯʦʨʥʦʟʝʤʦʤ ʦʧʽʜʟʦʣʝʥʠʤ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʩʧʨʠʷʪʣʠʚʦʩʪʽ 

ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ 

2. ʄʝʪʝʦʨʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʚ ʨʦʢʠ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʙʫʣʠ ʪʠʧʦʚʠʤʠ 

ʜʣʷ ʮʽʻʾ ʘʛʨʦʢʣʽʤʘʪʠʯʥʦʾ ʟʦʥʠ ʡ ʟʘʛʘʣʦʤ ʚʠʷʚʠʣʠʩʷ ʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ ʨʦʩʪʫ ʪʘ 

ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ. 

3. ʆʨʛʘʥʽʟʘʮʽʶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʟʘʢʣʘʜʘʥʥʷ ʧʦʣʴʦʚʠʭ 

ʜʦʩʣʽʜʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʚʠʤʦʛ ʥʘʫʢʦʚʦʾ ʘʛʨʦʥʦʤʽʾ, 

ʚʠʢʣʘʜʝʥʠʭ ʫ ʧʨʘʮʷʭ ɺ.ʆ. ɭʱʝʥʢʘ, ʇ.ɻ. ʂʦʧʠʪʢʘ, ʇ.ɺ. ʂʦʩʪʦʛʨʠʟʘ ʪʘ 

ɺ.ʇ. ʆʧʨʠʰʢʦ. 
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ʈʆɿɼɯʃ 3  

ʌʆʈʄʋɺɸʅʅʗ ʇʆʉɯɺɯɺ ʇʐɽʅʀʎɯ ʆɿʀʄʆɰ ɿɸʃɽɾʅʆ ɺɯɼ ɺʇʃʀɺʋ 

ʄɯʅɽʈɸʃʔʅʀʍ ɼʆɹʈʀɺ ʊɸ ʅʆʈʄ ɺʀʉɯɺʋ ʅɸʉɯʅʅʗ 

 

3.1. ʇʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ  

ʇʰʝʥʠʮʷ ʦʟʠʤʘ (Triticum aestivum L.) ʧʦʩʽʜʘʻ ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ ʩʝʨʝʜ ʩʚʽʪʦʚʠʭ 

ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʠʩʦʢʦʷʢʽʩʥʫ ʩʠʨʦʚʠʥʫ ʜʣʷ ʭʘʨʯʦʚʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʪʚʘʨʠʥʥʠʮʪʚʘ [105, 106, 107]. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ 

ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʝʞʠʤʦʤ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʪʘ ʥʦʨʤʘʤʠ ʚʠʩʽʚʫ, 

ʷʢʽ ʻ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʨʝʛʫʣʶʚʘʥʥʷ ʨʦʩʪʫ ʡ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ [105, 108]. ʆʩʢʽʣʴʢʠ 

ʧʦʩʪʽʡʥʦ ʟôʷʚʣʷʶʪʴʩʷ ʥʦʚʽ ʩʦʨʪʠ, ʥʝʦʙʭʽʜʥʦ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʪʝʭʥʦʣʦʛʽʶ ʾʭ 

ʚʠʨʦʱʫʚʘʥʥʷ. ɻʦʣʦʚʥʝ ʟʘʚʜʘʥʥʷ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ï ʟʘʙʝʟʧʝʯʠʪʠ ʤʘʢʩʠʤʘʣʴʥʫ 

ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʮʝ ʛʘʨʘʥʪʫʻ ʚʠʩʦʢʠʡ ʫʨʦʞʘʡ ʫ ʤʘʡʙʫʪʥʴʦʤʫ [109]. 

ɿʘ ʚʠʟʥʘʯʝʥʥʷʤ ɺ.ɺ. ʃʠʭʦʯʚʦʨʘ, ʩʢʣʘʜ ʘʛʨʦʬʽʪʦʮʝʥʦʟʫ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ 

ʦʭʦʧʣʶʻ ʦʩʥʦʚʥʫ ʢʫʣʴʪʫʨʫ, ʩʫʧʫʪʥʽ ʢʫʣʴʪʫʨʥʽ ʨʦʩʣʠʥʠ ʪʘ ʙʫʨôʷʥʠ [110]. ʍʘʨʘʢʪʝʨ 

ʤʽʞʚʠʜʦʚʠʭ ʽ ʚʥʫʪʨʽʰʥʴʦʚʠʜʦʚʠʭ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʫ ʪʘʢʦʤʫ ʫʛʨʫʧʦʚʘʥʥʽ 

ʟʘʢʣʘʜʘʻʪʴʩʷ ʱʝ ʥʘ ʝʪʘʧʽ ʧʦʷʚʠ ʩʭʦʜʽʚ. ʉʘʤʝ ʧʦʢʘʟʥʠʢ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ ʻ 

ʚʠʟʥʘʯʘʣʴʥʠʤ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʛʫʩʪʦʪʠ ʩʪʝʙʣʦʩʪʦʶ ʧʝʨʝʜ ʟʙʠʨʘʥʥʷʤ ʫʨʦʞʘʶ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʽʥ ʩʣʫʛʫʻ ʙʘʟʦʚʠʤ ʢʨʠʪʝʨʽʻʤ ʦʮʽʥʢʠ ʩʪʘʥʫ ʧʦʩʽʚʽʚ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʟʘʩʪʦʩʦʚʫʚʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ [111, 112]. 

ʇʽʜ ʧʦʣʴʦʚʦʶ ʩʭʦʞʽʩʪʶ ʨʦʟʫʤʽʶʪʴ ʚʽʜʩʦʪʢʦʚʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʦʪʨʠʤʘʥʠʭ ʩʭʦʜʽʚ ʜʦ ʦʙʩʷʛʫ ʚʠʩʽʷʥʦʛʦ ʢʦʥʜʠʮʽʡʥʦʛʦ ʥʘʩʽʥʥʷ. ʉʚʦʻʯʘʩʥʘ ʪʘ 

ʨʽʚʥʦʤʽʨʥʘ ʧʦʷʚʘ ʧʨʦʨʦʩʪʢʽʚ ʻ ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʡ ʦʧʪʠʤʘʣʴʥʠʭ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʝʨʥʘ. ʎʝʡ ʧʘʨʘʤʝʪʨ ʟʥʘʯʥʦʶ 

ʤʽʨʦʶ ʜʝʪʝʨʤʽʥʫʻʪʴʩʷ ʛʽʜʨʦʪʝʨʤʽʯʥʠʤʠ ʫʤʦʚʘʤʠ ˇʨʫʥʪʫ (ʚʦʣʦʛʽʩʪʶ ʪʘ 

ʪʝʤʧʝʨʘʪʫʨʦʶ), ʘ ʪʘʢʦʞ ʢʦʤʧʣʝʢʩʦʤ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʯʠʥʥʠʢʽʚ, ʟʦʢʨʝʤʘ ʪʝʨʤʽʥʘʤʠ 

ʧʨʦʚʝʜʝʥʥʷ ʩʽʚʙʠ, ʩʠʩʪʝʤʦʶ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʪʦʱʦ [113, 114, 115]. 

ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʽʚ, ʚʩʪʘʥʦʚʣʝʥʦ ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ 

ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ ʥʘʩʽʥʥʷ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ. ʋ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʮʝʡ ʧʘʨʘʤʝʪʨ ʚʘʨʽʶʚʘʚ 

ʫ ʤʝʞʘʭ 91,78ï93,85%, ʪʦʜʽ ʷʢ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ʩʪʘʥʦʚʠʚ 92,19ï93,89% (ʪʘʙʣ. 3.1). 
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ʊʘʙʣʠʮʷ 3.1 

ʇʦʢʘʟʥʠʢ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ ʥʘʩʽʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʘʢʪʦʨʽʚ, % (ʩʝʨʝʜʥʻ ʟʘ 2022ï2024 ʨʨ.) 

ʅʦʨʤʘ 

ʜʦʙʨʠʚ, ʢʛ/ʛʘ 

ʜ.ʨ. 

ʩʦʨʪ ɹʦʜʠʮʝʢ  ʩʦʨʪ ʈʝʬʦʨʤ  

ʥʦʨʤʘ ʚʠʩʽʚʫ, ʥʘʩ./ʤ2 

300 350 400 450 300 350 400 450 

N0P0K0 91,78 92,57 92,50 92,15 92,22 92,19 92,42 92,67 

N45P30K30 93,33 93,62 93,67 93,48 93,89 93,33 93,67 93,48 

N60P45K45 93,67 93,71 93,33 93,85 93,11 93,81 93,58 93,33 

N75P60K60 93,78 93,43 93,58 93,19 93,33 93,71 93,75 93,33 

ʉʝʨʝʜʥʻ  93,23 93,24 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʝʩʪʫ ɼʫʥʢʘʥʘ 

ʚʩʪʘʥʦʚʣʝʥʦ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʥʘ ʧʦʢʘʟʥʠʢʠ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ 

ʥʘʩʽʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ. ʅʘ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ ʙʝʟ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ 

ʟʘʬʽʢʩʦʚʘʥʦ ʥʠʞʯʽ ʟʥʘʯʝʥʥʷ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ ʧʦʨʽʚʥʷʥʦ ʟ ʫʜʦʙʨʝʥʠʤʠ 

ʚʘʨʽʘʥʪʘʤʠ. ʋ ʩʝʨʝʜʥʴʦʤʫ ʮʝʡ ʧʦʢʘʟʥʠʢ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʩʪʘʥʦʚʠʚ 92,25%, ʘ ʫ ʩʦʨʪʫ 

ʈʝʬʦʨʤ ï 92,38% (ʪʘʙʣ. 3.2). 

ʊʘʙʣʠʮʷ 3.2 

ɻʨʫʧʫʚʘʥʥʷ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʧʦʣʴʦʚʦ ʾʩʭʦʞʦʩʪʽ ʥʘʩʽʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʟʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʟʘ ʪʝʩʪʦʤ ɼʫʥʢʘʥʘ, %  

(ʩʝʨʝʜʥʻ ʟʘ 2022ï2024 ʨʨ.) 

 ̄
ʅʦʨʤʘ ʜʦʙʨʠʚ, 

ʢʛ/ʛʘ ʜ.ʨ. 

ʩʦʨʪ    ʆʜʥʦʨʽʜʥʽ ʛʨʫʧʠ 

ɹʦʜʠʮʝʢ  ʈʝʬʦʨʤ  1 2 

1 N0P0K0 92,25 92,38 ***   

2 N45P30K30 93,52 93,59  ***  

3 N60P45K45 93,64 93,46  ***  

4 N75P60K60 93,50 93,53  ***  

 

ɺʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʩʧʨʠʷʣʦ ʜʦʩʪʦʚʽʨʥʦʤʫ ʧʽʜʚʠʱʝʥʥʶ ʧʦʣʴʦʚʦʾ 

ʩʭʦʞʦʩʪʽ ʥʘʩʽʥʥʷ. ɿʦʢʨʝʤʘ, ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʥʘ ʚʘʨʽʘʥʪʘʭ N45P30K30, N60P45K45 ʪʘ 
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N75P60K60 ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʚ ʚʽʜʧʦʚʽʜʥʦ 93,52%, 93,64% ʽ 93,50%. ʋ ʩʦʨʪʫ ʈʝʬʦʨʤ 

ʟʥʘʯʝʥʥʷ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ ʙʫʣʠ ʥʘ ʨʽʚʥʽ 93,59%, 93,46% ʪʘ 93,53% ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʟʘʟʥʘʯʝʥʠʭ ʥʦʨʤ ʫʜʦʙʨʝʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʟʘʙʝʟʧʝʯʠʣʦ ʧʽʜʚʠʱʝʥʥʷ 

ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ ʥʘʩʽʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ: ʫ ʩʝʨʝʜʥʴʦʤʫ 

ʜʣʷ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʚ 1,30%, ʘ ʜʣʷ ʩʦʨʪʫ ʈʝʬʦʨʤ ï 1,15%. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʥʝ ʟʘʣʝʞʘʣʘ ʚʽʜ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʬʘʢʪʦʨʘ ʥʦʨʤ ʚʠʩʽʚʫ. ʈʝʟʫʣʴʪʘʪʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʘʣʠ, 

ʱʦ ʚʩʽ ʚʘʨʽʘʥʪʠ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʣʝʞʘʣʠ ʜʦ ʦʜʥʽʻʾ ʛʦʤʦʛʝʥʥʦʾ ʛʨʫʧʠ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ 

ʚʽʜʩʫʪʥʽʩʪʴ ʽʩʪʦʪʥʦʛʦ ʚʧʣʠʚʫ ʮʴʦʛʦ ʯʠʥʥʠʢʘ ʥʘ ʧʦʢʘʟʥʠʢʠ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ ʟʘ 

ʫʤʦʚ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʩʽʚʙʠ (ʪʘʙʣ. 3.3). 

ʊʘʙʣʠʮʷ 3.3 

ɻʨʫʧʫʚʘʥʥʷ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʧʦʣʴʦʚʦ ʾʩʭʦʞʦʩʪʽ ʥʘʩʽʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʟʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ ʥʦʨʤ ʚʠʩʽʚʫ ʟʘ ʪʝʩʪʦʤ ɼʫʥʢʘʥʘ, %  

(ʩʝʨʝʜʥʻ ʟʘ 2022ï2024 ʨʨ.) 

 ̄
ʅʦʨʤʘ ʚʠʩʽʚʫ, 

ʥʘʩ./ʤ2 

ʩʦʨʪ    ʆʜʥʦʨʽʜʥʽ ʛʨʫʧʠ 

ɹʦʜʠʮʝʢ   ʈʝʬʦʨʤ  1 

1 300 93,14 93,14 ***  

2 350 93,33 93,26 ***  

3 400 93,27 93,36 ***  

4 450 93,17 93,20 ***  

 

ʋ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʟʘ ʥʦʨʤ ʚʠʩʽʚʫ 300, 350, 400 ʪʘ 450 ʥʘʩ./ʤ2 

ʩʪʘʥʦʚʠʣʘ ʚʽʜʧʦʚʽʜʥʦ 93,14%, 93,33%, 93,27% ʽ 93,17%. ɼʣʷ ʩʦʨʪʫ ʈʝʬʦʨʤ ʟʥʘʯʝʥʥʷ 

ʧʦʢʘʟʥʠʢʘ ʚʽʜʧʦʚʽʜʘʣʠ 93,14%, 93,26%, 93,36% ʪʘ 93,20% ʟʛʽʜʥʦ ʽʟ ʟʘʟʥʘʯʝʥʠʤ 

ʧʦʨʷʜʢʦʤ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ. 

ʆʪʞʝ, ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʥʘ 

ʧʦʣʴʦʚʫ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ, ʧʦʨʽʚʥʷʥʦ ʟ ʚʘʨʽʘʥʪʦʤ ʙʝʟ ʫʜʦʙʨʝʥʥʷ 

ʧʘʨʘʤʝʪʨʠ ʧʦʢʘʟʥʠʢʘ ʟʙʽʣʴʰʠʣʠʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 1,15 ʜʦ 1,30%. ʅʘ ʚʘʨʽʘʥʪʘʭ ʽʟ 

ʚʥʝʩʝʥʥʷʤ ʜʦʙʨʠʚ N45P30K30, N60P45K45 ʪʘ N75P60K60 ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʩʦʨʪʫ ɹʦʜʠʮʝʢ 
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ʩʪʘʥʦʚʠʣʘ ʚʽʜʧʦʚʽʜʥʦ 93,52%, 93,64% ʽ 93,50%, ʩʦʨʪʫ ʈʝʬʦʨʤ ï 93,59%, 93,46% ʪʘ 

93,53%. ʈʘʟʦʤ ʽʟ ʪʠʤ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʽʚʝʥʴ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ ʥʘʩʽʥʥʷ ʥʝ ʟʘʣʝʞʘʚ 

ʚʽʜ ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʽ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ. 

 

3.2. ʇʝʨʝʟʠʤʽʚʣʷ ʪʘ ʟʘʛʘʣʴʥʝ ʚʠʞʠʚʘʥʥʷ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʇh ʝʥʠʮʷ ʦʟʠʤʘ (Triticum aestivum L.) ʻ ʩʪʨʘʪʝʛʽʯʥʦʶ ʢʫʣʴʪʫʨʦʶ ʩʚʽʪʦʚʦʛʦ 

ʟʥʘʯʝʥʥʷ. ɿ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʚʽʜʦʤʦ, ʱʦ ʥʘ ʾʾ  ʚʨʦʞʘʡʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʩʫʪʪʻʚʦ 

ʚʧʣʠʚʘʶʪʴ ʜʚʘ ʬʘʢʪʦʨʠ: ʩʠʩʪʝʤʘ ʫʜʦʙʨʝʥʥʷ ʪʘ ʛʫʩʪʦʪʘ ʧʦʩʽʚʫ [105, 108]. ʉʫʯʘʩʥʘ 

ʩʝʣʝʢʮʽʷ ʚʠʤʘʛʘʻ ʧʝʨʝʛʣʷʜʫ ʧʽʜʭʦʜʽʚ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʧʦʩʽʚʽʚ. ɿʦʢʨʝʤʘ, 

ʦʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʧʦʢʘʟʥʠʢʘʤ ʧʝʨʝʟʠʤʽʚʣʽ ʪʘ ʟʘʛʘʣʴʥʦʤʫ ʚʠʞʠʚʘʥʥʶ 

ʨʦʩʣʠʥ ʷʢ ʙʘʟʦʚʠʤ ʧʘʨʘʤʝʪʨʘʤ ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʦʩʽʚʫ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʚʝʛʝʪʘʮʽʾ [109]. 

ɿʠʤʽʚʣʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ, ʩʪʘʥ ʨʦʩʣʠʥ ʧʽʩʣʷ ʧʝʨʝʟʠʤʽʚʣʽ ʻ ʦʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ 

ʧʝʨʽʦʜʽʚ ʚʧʣʠʚʘʶʯʠʭ ʥʘ ʧʨʦʮʝʩ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʽʚʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ. ɺʽʜ 

ʫʩʧʽʰʥʦʛʦ ʧʨʦʭʦʜʞʝʥʥʷ ʨʦʩʣʠʥʘʤʠ ʟʠʤʦʚʦʛʦ ʧʝʨʽʦʜʫ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ 

ʚʝʩʥʷʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʚʝʛʝʪʘʮʽʾ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʢʫʱʝʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʛʝʥʝʪʠʯʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʩʦʨʪʫ. ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʧʨʦʙʣʝʤʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ 

ʟʠʤʦʩʪʽʡʢʦʩʪʽ ʪʘ ʟʙʝʨʝʞʝʥʦʩʪʽ ʨʦʩʣʠʥ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ 

ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ, ʯʘʩʪʽ ʚʽʜʣʠʛʠ, ʫʪʚʦʨʝʥʥʷ ʣʴʦʜʦʚʦʾ ʢʽʨʢʠ ʪʘ 

ʜʝʬʽʮʠʪ ʚʦʣʦʛʠ ʚʦʩʝʥʠ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʧʦʩʽʚʽʚ ʧʰʝʥʠʮʽ 

ʦʟʠʤʦʾ [116].  

ʅʘ ʧʝʨʝʟʠʤʽʚʣʶ ʨʦʩʣʠʥ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʤʘʶʪʴ ʷʢ ʧʦʛʦʜʥʽ ʫʤʦʚʠ ʦʩʽʥʥʴʦ-

ʟʠʤʦʚʦʛʦ ʧʝʨʽʦʜʫ, ʪʘʢ ʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʬʘʢʪʦʨʠ ʚʠʨʦʱʫʚʘʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʦʧʪʠʤʘʣʴʥʽ ʩʪʨʦʢʠ ʩʽʚʙʠ, ʟʙʘʣʘʥʩʦʚʘʥʝ ʤʽʥʝʨʘʣʴʥʝ ʞʠʚʣʝʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʘʜʘʧʪʦʚʘʥʠʭ ʩʦʨʪʽʚ, ʷʢʽʩʥʘ ʧʝʨʝʜʧʦʩʽʚʥʘ ʦʙʨʦʙʢʘ ʥʘʩʽʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ʩʧʨʠʷʶʪʴ ʢʨʘʱʦʤʫ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʚʦʩʝʥʠ, ʥʘʢʦʧʠʯʝʥʥʶ ʮʫʢʨʽʚ 

ʫ ʚʫʟʣʽ ʢʫʱʝʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʶ ʤʦʨʦʟʦ- ʽ ʟʠʤʦʩʪʽʡʢʦʩʪʽ [117, 118]. ɿʘ ʜʘʥʠʤʠ 

ʜʦʩʣʽʜʞʝʥʴ, ʨʦʩʣʠʥʠ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ, ʷʢʽ ʜʦ ʧʨʠʧʠʥʝʥʥʷ ʦʩʽʥʥʴʦʾ ʚʝʛʝʪʘʮʽʾ 

ʬʦʨʤʫʶʪʴ 2ï3 ʧʘʛʦʥʠ ʪʘ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʫ ʢʦʨʝʥʝʚʫ ʩʠʩʪʝʤʫ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʚʠʱʦʶ ʩʪʽʡʢʽʩʪʶ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʟʠʤʽʚʣʽ.  

ʆʪʞʝ, ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʝʨʝʟʠʤʽʚʣʽ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ 
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ʚʽʜ ʚʧʣʠʚʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʻ ʚʘʞʣʠʚʠʤ ʷʢ ʟ ʥʘʫʢʦʚʦʾ, ʪʘʢ ʽ ʟ ʧʨʘʢʪʠʯʥʦʾ 

ʪʦʯʢʠ ʟʦʨʫ. ʆʧʪʠʤʽʟʘʮʽʷ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ 

ʟʙʝʨʝʞʝʥʽʩʪʴ ʨʦʩʣʠʥ ʧʽʩʣʷ ʟʠʤʦʚʦʛʦ ʧʝʨʽʦʜʫ, ʟʘʙʝʟʧʝʯʠʪʠ ʬʦʨʤʫʚʘʥʥʷ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʧʦʩʽʚʽʚ ʪʘ ʩʪʘʙʽʣʴʥʝ ʦʪʨʠʤʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʽʚ, ʚʩʪʘʥʦʚʣʝʥʦ ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ 

ʧʝʨʝʟʠʤʽʚʣʽ ʨʦʩʣʠʥ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ. ɺ ʩʝʨʝʜʥʴʦʤʫ ʧʦ ʜʦʩʣʽʜʫ ʮʝʡ ʧʘʨʘʤʝʪʨ 

ʩʪʘʥʦʚʠʚ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ 91,88%, ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï 91,57% (ʪʘʙʣ. 3.4). ʇʝʨʝʟʠʤʽʚʣʷ 

ʟʘʣʝʞʘʣʘ, ʷʢ ʚʽʜ ʥʦʨʤ ʟʘʩʪʦʩʦʚʘʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʪʘʢ ʽ ʚʽʜ ʥʦʨʤ ʚʠʩʽʚʫ 

ʥʘʩʽʥʥʷ.  

ʊʘʙʣʠʮʷ 3.4 

ʇʦʢʘʟʥʠʢ ʧʝʨʝʟʠʤʽʚʣʽ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʘʢʪʦʨʽʚ, % (ʩʝʨʝʜʥʻ ʟʘ 2023ï2025 ʨʨ.) 

ʅʦʨʤʘ 

ʜʦʙʨʠʚ, ʢʛ/ʛʘ 

ʜ.ʨ. 

ʩʦʨʪ ɹʦʜʠʮʝʢ  ʩʦʨʪ ʈʝʬʦʨʤ  

ʥʦʨʤʘ ʚʠʩʽʚʫ, ʥʘʩ./ʤ2 

300 350 400 450 300 350 400 450 

N0P0K0 90,76 90,80 90,16 90,01 91,07 91,21 90,21 90,15 

N45P30K30 92,61 92,85 92,13 91,84 92,65 92,76 91,38 91,09 

N60P45K45 92,75 92,86 91,78 91,70 92,46 92,26 91,16 91,28 

N75P60K60 92,87 93,05 91,88 92,05 92,48 92,67 91,24 91,00 

ʉʝʨʝʜʥʻ  91,88 91,57 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʮʽʥʢʠ ʟʘ ʢʨʠʪʝʨʽʻʤ ɼʫʥʢʘʥʘ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʥʠʞʯʽ 

ʧʦʢʘʟʥʠʢʠ ʧʝʨʝʟʠʤʽʚʣʽ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʽʚ ɹʦʜʠʮʝʢ ʽ ʈʝʬʦʨʤ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ ʙʝʟ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ï 

90,43% ʪʘ 90,66%, ʚʽʜʧʦʚʽʜʥʦ, ʱʦ ʙʫʣʦ ʽʩʪʦʪʥʦ ʤʝʥʰʝ ʧʦʨʽʚʥʷʥʦ ʟ ʫʜʦʙʨʝʥʠʤʠ 

ʚʘʨʽʘʥʪʘʤʠ (ʪʘʙʣ. 3.5). ʅʘ ʬʦʥʽ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʫ ʥʦʨʤʘʭ N45P30K30, N60P45K45 ʽ 

N75P60K60 ʨʽʚʝʥʴ ʧʝʨʝʟʠʤʽʚʣʽ ʙʫʚ ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʠʤ ʽ ʩʪʘʥʦʚʠʚ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ 

ï 92,36%; 92,27%; 92,46%, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï 91,97%; 91,79%; 91,85%, ʚʽʜʧʦʚʽʜʥʦ. 

ʇʽʜ ʯʘʩ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʥʘ ʧʝʨʝʟʠʤʽʚʣʶ ʨʦʩʣʠʥ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʚʠʱʽ ʪʘ ʩʪʘʪʠʩʪʠʯʥʦ ʦʜʥʘʢʦʚʽ ʧʦʢʘʟʥʠʢʠ ʦʪʨʠʤʘʥʦ ʟʘ ʥʦʨʤ 
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ʚʠʩʽʚʫ 300 ʽ 350 ʥʘʩ./ʤĮ. ʋ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʚʦʥʠ ʩʪʘʥʦʚʠʣʠ 92,25% ʽ 92,39%, ʘ ʫ ʩʦʨʪʫ 

ʈʝʬʦʨʤ ï 92,16% ʽ 92,22% ʚʽʜʧʦʚʽʜʥʦ (ʪʘʙʣ. 3.6). ɿʘ ʧʽʜʚʠʱʝʥʥʷ ʥʦʨʤʠ ʚʠʩʽʚʫ ʜʦ 

400 ʽ 450 ʥʘʩ./ʤĮ ʧʦʢʘʟʥʠʢ ʧʝʨʝʟʠʤʽʚʣʽ ʽʩʪʦʪʥʦ ʟʥʠʞʫʚʘʚʩʷ: ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ï ʜʦ 

91,49% ʽ 91,40%, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï ʜʦ 91,00% ʽ 90,88%. ʄʽʞ ʟʘʟʥʘʯʝʥʠʤʠ 

ʚʘʨʽʘʥʪʘʤʠ ʽʩʪʦʪʥʦʾ ʨʽʟʥʠʮʽ ʥʝ ʚʠʷʚʣʝʥʦ. 

ʊʘʙʣʠʮʷ 3.5 

ɻʨʫʧʫʚʘʥʥʷ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʧʝʨʝʟʠʤʽʚʣʽ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ 

ʚʽʜ ʚʧʣʠʚʫ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʟʘ ʪʝʩʪʦʤ ɼʫʥʢʘʥʘ, %  

(ʩʝʨʝʜʥʻ ʟʘ 2023ï2025 ʨʨ.) 

 ̄
ʅʦʨʤʘ ʜʦʙʨʠʚ, 

ʢʛ/ʛʘ ʜ.ʨ. 

ʩʦʨʪ    ʆʜʥʦʨʽʜʥʽ ʛʨʫʧʠ 

ɹʦʜʠʮʝʢ  ʈʝʬʦʨʤ  1 2 

1 N0P0K0 90,43 90,66 ***   

2 N45P30K30 92,36 91,97  ***  

3 N60P45K45 92,27 91,79  ***  

4 N75P60K60 92,46 91,85  ***  

 

ʊʘʙʣʠʮʷ 3.6 

ɻʨʫʧʫʚʘʥʥʷ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʧʝʨʝʟʠʤʽʚʣʽ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ 

ʚʽʜ ʚʧʣʠʚʫ ʥʦʨʤ ʚʠʩʽʚʫ ʟʘ ʪʝʩʪʦʤ ɼʫʥʢʘʥʘ, %  

(ʩʝʨʝʜʥʻ ʟʘ 2023ï2025 ʨʨ.) 

 ̄
ʅʦʨʤʘ ʚʠʩʽʚʫ, 

ʥʘʩ./ʤ2 

ʩʦʨʪ    ʆʜʥʦʨʽʜʥʽ ʛʨʫʧʠ 

ɹʦʜʠʮʝʢ  ʈʝʬʦʨʤ  1 2 

1 300 92,25 92,16 ***   

2 350 92,39 92,22 ***   

3 400 91,49 91,00  ***  

4 450 91,40 90,88  ***  

 

ʉʫʪʪʻʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʧʦʢʘʟʥʠʢ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʨʦʩʣʠʥ, ʷʢʠʡ 

ʚʽʜʦʙʨʘʞʘʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʭʦʜʽʚ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ 

[111]. ɺʽʥ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʷʢ ʚʽʜʩʦʪʢʦʚʝ ʚʽʜʥʦʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʨʦʩʣʠʥ, ʱʦ 
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ʟʙʝʨʝʛʣʠʩʷ ʜʦ ʤʦʤʝʥʪʫ ʞʥʠʚ, ʜʦ ʦʙʩʷʛʫ ʚʠʩʽʷʥʦʛʦ ʞʠʪʪʻʟʜʘʪʥʦʛʦ ʥʘʩʽʥʥʷ. ʗʢʱʦ 

ʨʘʥʽʰʝ ʮʝʡ ʧʘʨʘʤʝʪʨ ʙʫʚ ʧʦʨʽʚʥʷʥʦ ʥʠʟʴʢʠʤ, ʪʦ ʩʫʯʘʩʥʽ ʘʛʨʦʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ 

ʜʦʩʷʛʪʠ ʨʽʚʥʷ ʚʠʞʠʚʘʥʥʷ ʧʦʥʘʜ 80%. ʎʝ ʩʧʨʠʷʻ ʚʠʨʽʚʥʷʥʦʩʪʽ ʧʦʩʽʚʽʚ ʪʘ ʟʤʝʥʰʫʻ 

ʨʦʟʨʠʚ ʫ ʨʦʟʚʠʪʢʫ ʦʢʨʝʤʠʭ ʨʦʩʣʠʥ. ʆʩʢʽʣʴʢʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʘʛʨʦʬʽʪʦʮʝʥʦʟʫ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʡʦʛʦ ʩʪʨʫʢʪʫʨʠ, ʢʣʶʯʦʚʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʦʮʽʥʢʠ  ̒

ʤʦʞʣʠʚʽʩʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʘʢʪʦʨʽʚ ʪʝʭʥʦʣʦʛʽʾ ʧʽʜʪʨʠʤʫʚʘʪʠ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʨʦʩʣʠʥ 

ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ. 

ʅʘʩʪʫʧʥʠʤ ʚʘʞʣʠʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʬʦʨʤʫʚʘʥʥʷ ʧʦʩʽʚʽʚ ʫ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʨʦʱʫʚʘʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʻ ʟʘʛʘʣʴʥʝ ʚʠʞʠʚʘʥʥʷ ʨʦʩʣʠʥ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʪʨʠʨʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʽʚʝʥʴ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʟʘʣʝʞʘʚ ʚʽʜ 

ʬʘʢʪʦʨʽʚ, ʧʝʨʝʜʙʘʯʝʥʠʭ ʩʭʝʤʦʶ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʪʘʙʣ. 3.7). ɺʠʷʚʣʝʥʦ, ʱʦ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʧʦ ʜʦʩʣʽʜʫ ʟʘʛʘʣʴʥʝ ʚʠʞʠʚʘʥʥʷ ʨʦʩʣʠʥ ʙʫʣʦ ʚʠʩʦʢʠʤ: ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ 

ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʚ 81,92%, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï 81,58%.  

ʊʘʙʣʠʮʷ 3.7 

ʇʦʢʘʟʥʠʢ ʟʘʛʘʣʴʥʦʛʦ ʚʠʞʠʚʘʥʥʷ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʘʢʪʦʨʽʚ, % (ʩʝʨʝʜʥʻ ʟʘ 2023ï2025 ʨʨ.) 

ʅʦʨʤʘ 

ʜʦʙʨʠʚ, ʢʛ/ʛʘ 

ʜ.ʨ. 

ʩʦʨʪ ɹʦʜʠʮʝʢ  ʩʦʨʪ ʈʝʬʦʨʤ  

ʥʦʨʤʘ ʚʠʩʽʚʫ, ʥʘʩ./ʤ2 

300 350 400 450 300 350 400 450 

N0P0K0 78,56 78,29 76,58 76,52 77,44 77,81 76,33 75,85 

N45P30K30 84,11 83,71 82,67 83,04 83,67 84,38 82,25 82,22 

N60P45K45 84,67 84,29 82,92 82,59 83,00 83,90 82,25 82,67 

N75P60K60 84,33 83,81 82,25 82,44 84,33 84,00 82,67 82,44 

ʉʝʨʝʜʥʻ  81,92 81,58 

 

ʅʘ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ ʙʝʟ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʟʘʛʘʣʴʥʝ 

ʚʠʞʠʚʘʥʥʷ ʨʦʩʣʠʥ ʫ ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʣʦ 77,49% ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 76,86% ʫ 

ʩʦʨʪʫ ʈʝʬʦʨʤ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʩʧʨʠʷʣʦ ʧʽʜʚʠʱʝʥʥʶ ʚʠʞʠʚʘʥʥʷ 

ʨʦʩʣʠʥ: ʫ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʬʘʢʪʦʨʦʤ ʮʝʡ ʧʦʢʘʟʥʠʢ ʜʦʩʷʛʘʚ 83,40% ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʽ 

83,15% ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ (ʪʘʙʣ. 3.8). ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ ʟʘʛʘʣʴʥʝ 
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ʚʠʞʠʚʘʥʥʷ ʨʦʩʣʠʥ ʟʙʽʣʴʰʠʣʦʩʷ ʥʘ 5,91% ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 6,29% ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ. 

ʊʘʙʣʠʮʷ 3.8 

ɻʨʫʧʫʚʘʥʥʷ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʟʘʛʘʣʴʥʦʛʦ ʚʠʞʠʚʘʥʥʷ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ 

ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʟʘ ʪʝʩʪʦʤ ɼʫʥʢʘʥʘ, %  

(ʩʝʨʝʜʥʻ ʟʘ 2023ï2025 ʨʨ.) 

 ̄
ʅʦʨʤʘ ʜʦʙʨʠʚ, 

ʢʛ/ʛʘ ʜ.ʨ. 

ʩʦʨʪ    ʆʜʥʦʨʽʜʥʽ ʛʨʫʧʠ 

ɹʦʜʠʮʝʢ  ʈʝʬʦʨʤ  1 2 

1 N0P0K0 77,49 76,86 ***   

2 N45P30K30 83,38 83,13  ***  

3 N60P45K45 83,62 82,96  ***  

4 N75P60K60 83,21 83,36  ***  

 

ɺʦʜʥʦʯʘʩ ʧʽʜʚʠʱʝʥʥʷ ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʥʝ ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʽʩʪʦʪʥʠʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʚʘʨʽʘʥʪʘʤʠ ʫʜʦʙʨʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʦʪʨʠʤʘʥʽ ʧʦʢʘʟʥʠʢʠ ʩʪʘʪʠʩʪʠʯʥʦ 

ʥʘʣʝʞʘʣʠ ʜʦ ʦʜʥʽʻʾ ʛʦʤʦʛʝʥʥʦʾ ʛʨʫʧʠ. ʋ ʩʝʨʝʜʥʴʦʤʫ ʟʘʛʘʣʴʥʝ ʚʠʞʠʚʘʥʥʷ ʨʦʩʣʠʥ ʥʘ 

ʚʘʨʽʘʥʪʘʭ N45P30K30, N60P45K45 ʽ N75P60K60 ʩʪʘʥʦʚʠʣʦ ʚʽʜʧʦʚʽʜʥʦ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ 

83,38%, 83,62% ʪʘ 83,21%, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï 83,13%, 82,96% ʽ 83,36%. 

ɸʥʘʣʽʟ ʚʧʣʠʚʫ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʬʘʢʪʦʨʘ ï ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ï ʩʚʽʜʯʠʪʴ, ʱʦ 

ʥʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʟʘʛʘʣʴʥʦʛʦ ʚʠʞʠʚʘʥʥʷ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʟʘ 

ʥʦʨʤ ʚʠʩʽʚʫ 300 ʪʘ 350 ʥʘʩ./ʤĮ (ʪʘʙʣ. 3.9). ʋ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʮʽ ʟʥʘʯʝʥʥʷ ʚ ʩʝʨʝʜʥʴʦʤʫ 

ʧʦ ʜʦʩʣʽʜʫ ʙʫʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʦʜʥʘʢʦʚʠʤʠ ʽ ʩʪʘʥʦʚʠʣʠ ʚʽʜʧʦʚʽʜʥʦ 82,92% ʪʘ 82,52%, 

ʪʦʜʽ ʷʢ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï 82,11% ʪʘ 82,52%. ʇʽʜʚʠʱʝʥʥʷ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʽʩʪʦʪʥʠʤ ʟʥʠʞʝʥʥʷʤ ʟʘʛʘʣʴʥʦʛʦ ʚʠʞʠʚʘʥʥʷ ʨʦʩʣʠʥ. ɿʦʢʨʝʤʘ, ʟʘ 

ʥʦʨʤ ʚʠʩʽʚʫ 400 ʽ 450 ʥʘʩ./ʤĮ ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʩʪʘʥʦʚʠʣʠ 81,10% 

ʪʘ 81,15%, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï 80,88% ʪʘ 80,80% ʚʽʜʧʦʚʽʜʥʦ. 

ʏʘʩʪʢʫ ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʟʘʛʘʣʴʥʝ ʚʠʞʠʚʘʥʥʷ ʨʦʩʣʠʥ 

ʧʰʝʥʠʮʽ ʚʽʜʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 3.1. ɺʠʟʥʘʯʘʣʴʥʫ ʨʦʣʴ ʫ ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʚʽʜʽʛʨʘʣʦ 

ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʯʘʩʪʢʘ ʚʧʣʠʚʫ ʷʢʠʭ ʩʢʣʘʣʘ 90,46% ʜʣʷ ʩʦʨʪʫ 

ɹʦʜʠʮʝʢ ʪʘ 92,18% ʜʣʷ ʩʦʨʪʫ ʈʝʬʦʨʤ. ʅʘʪʦʤʽʩʪʴ ʯʘʩʪʢʘ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʙʫʣʘ 

ʟʥʘʯʥʦ ʤʝʥʰʦ  ʁʽ ʩʪʘʥʦʚʠʣʘ 9,02% ʪʘ 7,04% ʚʽʜʧʦʚʽʜʥʦ. 
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ʊʘʙʣʠʮʷ 3.9 

ɻʨʫʧʫʚʘʥʥʷ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʟʘʛʘʣʴʥʦʛʦ ʚʠʞʠʚʘʥʥʷ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ 

ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ ʥʦʨʤ ʚʠʩʽʚʫ ʟʘ ʪʝʩʪʦʤ ɼʫʥʢʘʥʘ, %  

(ʩʝʨʝʜʥʻ ʟʘ 2023ï2025 ʨʨ.) 

 ̄
ʅʦʨʤʘ ʚʠʩʽʚʫ, 

ʥʘʩ./ʤ2 

ʩʦʨʪ    ʆʜʥʦʨʽʜʥʽ ʛʨʫʧʠ 

ɹʦʜʠʮʝʢ  ʈʝʬʦʨʤ  1 2 

1 300 82,92 82,11 ***   

2 350 82,52 82,52 ***   

3 400 81,10 80,88  ***  

4 450 81,15 80,80  ***  

 

ʆʪʞʝ, ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ ʚʧʣʠʚ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ N45P30K30, 

N60P45K45 ʪʘ N75P60K60 ʥʘ ʧʝʨʝʟʠʤʽʚʣʶ ʪʘ ʟʘʛʘʣʴʥʝ ʚʠʞʠʚʘʥʥʷ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ 

ʦʟʠʤʦʾ. ʇʝʨʝʟʠʤʽʚʣʷ ʨʦʩʣʠʥ ʩʪʘʥʦʚʠʣʘ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʚʽʜʧʦʚʽʜʥʦ 92,36%, 92,27% 

ʽ 92,46%, ʪʦʜʽ ʷʢ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï 91,97%, 91,79% ʪʘ 91,85%. ɿʘʛʘʣʴʥʝ ʚʠʞʠʚʘʥʥʷ 

ʨʦʩʣʠʥ ʩʪʘʥʦʚʠʣʦ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʚʽʜʧʦʚʽʜʥʦ 83,38%, 83,62% ʽ 83,21%, ʘ ʫ ʩʦʨʪʫ 

ʈʝʬʦʨʤ ï 83,13%, 82,96% ʪʘ 83,36%.  

 

ʈʠʩ. 3.1. ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʥʘ ʚʠʞʠʚʘʥʥʷ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

(ʬʘʢʪʦʨ ɸ ï ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ, ʬʘʢʪʦʨ ɺ ï ʥʦʨʤʠ ʚʠʩʽʚʫ) 
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ɿʘ ʚʧʣʠʚʦʤ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʤʠ ʚʠʷʚʠʣʠʩʷ ʥʦʨʤʠ 300 ʽ 

350 ʥʘʩ./ʤĮ, ʷʢʽ ʧʦʨʽʚʥʷʥʦ ʟ ʥʦʨʤʘʤʠ 400 ʽ 450 ʥʘʩ./ʤĮ ʟʘʙʝʟʧʝʯʠʣʠ ʽʩʪʦʪʥʦ ʚʠʱʽ 

ʧʦʢʘʟʥʠʢʠ ʧʝʨʝʟʠʤʽʚʣʽ ʪʘ ʚʠʞʠʚʘʥʥʷ ʨʦʩʣʠʥ. ʋ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʧʝʨʝʟʠʤʽʚʣʷ ʨʦʩʣʠʥ 

ʩʪʘʥʦʚʠʣʘ ʚʽʜʧʦʚʽʜʥʦ 92,25% ʪʘ 92,39%, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï 92,16% ʪʘ 92,22%. ʋ 

ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʟʘʛʘʣʴʥʝ ʚʠʞʠʚʘʥʥʷ ʨʦʩʣʠʥ ʩʪʘʥʦʚʠʣʦ ʚʽʜʧʦʚʽʜʥʦ 82,92% ʪʘ 82,52%, 

ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï 82,11% ʪʘ 82,52%. 

 

3.3. ʌʝʥʦʬʘʟʠ ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ  

ɼʣʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʭʘʨʘʢʪʝʨʥʦʶ ʻ ʯʽʪʢʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʬʝʥʦʣʦʛʽʯʥʠʭ ʬʘʟ 

ʨʦʟʚʠʪʢʫ, ʪʨʠʚʘʣʽʩʪʴ ʽ ʧʝʨʝʙʽʛ ʷʢʠʭ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʘʪʴ ʚʽʜ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ 

ʪʘ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ. ɼʦ ʦʩʥʦʚʥʠʭ ʬʝʥʦʬʘʟ ʥʘʣʝʞʘʪʴ ʩʭʦʜʠ, ʢʫʱʽʥʥʷ, ʚʠʭʽʜ ʫ 

ʪʨʫʙʢʫ, ʢʦʣʦʩʽʥʥʷ, ʮʚʽʪʽʥʥʷ ʪʘ ʜʦʩʪʠʛʘʥʥʷ ʟʝʨʥʘ. ɺʽʜ ʩʚʦʻʯʘʩʥʦʛʦ ʧʨʦʭʦʜʞʝʥʥʷ ʮʠʭ 

ʝʪʘʧʽʚ ʟʘʣʝʞʠʪʴ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʦʩʽʚʽʚ ʽ ʨʝʘʣʽʟʘʮʽʷ ʛʝʥʝʪʠʯʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʩʦʨʪʫ. ʆʜʥʠʤʠ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ, ʻ ʨʽʚʝʥʴ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʪʘ ʥʦʨʤʘ 

ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ. ɿʘ ʜʘʥʠʤʠ ʯʠʩʣʝʥʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʦʧʪʠʤʽʟʘʮʽʷ ʤʽʥʝʨʘʣʴʥʦʛʦ 

ʞʠʚʣʝʥʥʷ ʩʧʨʠʷʻ ʘʢʪʠʚʽʟʘʮʽʾ ʬʽʟʽʦʣʦʛʦ-ʙʽʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʧʨʠʩʢʦʨʶʻ 

ʬʦʨʤʫʚʘʥʥʷ ʚʝʛʝʪʘʪʠʚʥʠʭ ʦʨʛʘʥʽʚ ʽ ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ 

ʫʧʨʦʜʦʚʞ ʚʝʛʝʪʘʮʽʾ [119, 120].  

ʄʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ, ʦʩʦʙʣʠʚʦ ʘʟʦʪʥʽ, ʚʧʣʠʚʘʶʪʴ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʦʩʪʦʚʠʭ 

ʧʨʦʮʝʩʽʚ, ʪʨʠʚʘʣʽʩʪʴ ʤʽʞʬʘʟʥʠʭ ʧʝʨʽʦʜʽʚ ʪʘ ʥʘʢʦʧʠʯʝʥʥʷ ʙʽʦʤʘʩʠ ʨʦʩʣʠʥ. 

ʇʽʜʚʠʱʝʥʥʷ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʝʣʝʤʝʥʪʘʤʠ ʞʠʚʣʝʥʥʷ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ 

ʧʦʪʫʞʥʽʰʦʛʦ ʘʩʠʤʽʣʷʮʽʡʥʦʛʦ ʘʧʘʨʘʪʫ ʪʘ ʧʦʢʨʘʱʫʻ ʧʨʦʭʦʜʞʝʥʥʷ ʢʨʠʪʠʯʥʠʭ ʬʘʟ 

ʦʨʛʘʥʦʛʝʥʝʟʫ [121, 122]. ɺʦʜʥʦʯʘʩ ʥʦʨʤʘ ʚʠʩʽʚʫ ʚʠʟʥʘʯʘʻ ʛʫʩʪʦʪʫ ʘʛʨʦʮʝʥʦʟʫ, 

ʨʽʚʝʥʴ ʢʦʥʢʫʨʝʥʮʽʾ ʤʽʞ ʨʦʩʣʠʥʘʤʠ ʟʘ ʩʚʽʪʣʦ, ʚʦʜʫ ʡ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʱʦ ʪʘʢʦʞ 

ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʪʝʤʧʘʭ ʧʨʦʭʦʜʞʝʥʥʷ ʦʢʨʝʤʠʭ ʬʝʥʦʬʘʟ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʦʩʽʚʽʚ.  

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʪʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʧʨʦʭʦʜʞʝʥʥʷ ʬʝʥʦʬʘʟ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ 

ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʦʙˇʨʫʥʪʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ 
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ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʚʦʻʯʘʩʥʦʛʦ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʽ 

ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʾ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ [119, 120, 123].  

ʌʝʥʦʣʦʛʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʬʘʢʪʦʨʠ, ʧʝʨʝʜʙʘʯʝʥʽ ʩʭʝʤʦʶ 

ʜʦʩʣʽʜʫ, ʥʝ ʚʧʣʠʚʘʣʠ ʥʘ ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʽʦʜʫ ʚʽʜ ʩʽʚʙʠ ʜʦ ʧʦʷʚʠ ʧʦʚʥʠʭ ʩʭʦʜʽʚ ʦʟʠʤʦʾ 

ʧʰʝʥʠʮʽ. ʋ ʩʝʨʝʜʥʴʦʤʫ ʜʣʷ ʩʦʨʪʽʚ ɹʦʜʠʮʝʢ ʽ ʈʝʬʦʨʤ ʧʦʚʥʽ ʩʭʦʜʠ ʟôʷʚʣʷʣʠʩʷ ʯʝʨʝʟ 

8 ʜʥʽʚ ʧʽʩʣʷ ʩʽʚʙʠ ʫ 2022 ʨʦʮʽ, ʯʝʨʝʟ 12 ʜʥʽʚ ʫ 2023 ʨʦʮʽ ʪʘ ʯʝʨʝʟ 10 ʜʥʽʚ ʫ 2024 ʨʦʮʽ. 

ɺʘʞʣʠʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʨʦʟʚʠʪʢʫ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʻ ʪʨʠʚʘʣʽʩʪʴ ʢʫʱʝʥʥʷ, 

ʷʢʘ ʦʭʦʧʣʶʻ ʷʢ ʦʩʽʥʥʽʡ, ʪʘʢ ʽ ʚʝʩʥʷʥʠʡ ʚʝʛʝʪʘʮʽʡʥʽ ʧʝʨʽʦʜʠ, ʚ ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʟʜʘʪʥʽʩʪʴ ʢʫʣʴʪʫʨʠ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʧʦʪʫʞʥʦʛʦ ʚʫʟʣʘ ʢʫʱʝʥʥʷ ʪʘ ʥʘʢʦʧʠʯʝʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ. ʉʘʤʝ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʮʴʦʛʦ ʝʪʘʧʫ ʟʘʣʝʞʠʪʴ ʬʽʥʘʣʴʥʘ ʛʫʩʪʦʪʘ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʦʩʪʦʶ ʪʘ ʩʪʽʡʢʽʩʪʴ ʧʦʩʽʚʽʚ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ. 

ʌʝʥʦʣʦʛʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʦʯʘʪʦʢ ʬʘʟʠ ʢʫʱʝʥʥʷ ʚʽʜʤʽʯʘʚʩʷ ʯʝʨʝʟ 

22 ʜʥʽ ʧʽʩʣʷ ʩʽʚʙʠ ʫ 2022 ʨʦʮʽ, ʯʝʨʝʟ 32 ʜʥʽ ʫ 2023 ʨʦʮʽ ʪʘ ʯʝʨʝʟ 26 ʜʥʽʚ ʫ 2024 ʨʦʮʽ. 

ɸʥʘʣʽʟ ʪʨʠʚʘʣʦʩʪʽ ʬʘʟʠ ʢʫʱʽʥʥʷ ʩʚʽʜʯʠʪʴ, ʱʦ ʚʽʥ ʟʘʣʝʞʘʚ ʚʽʜ ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ ʽ ʚʽʜ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ. ʊʘʢ, ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʪʨʠ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʫ ʩʦʨʪʫ 

ɹʦʜʠʮʝʢ ʥʘ ʢʦʥʪʨʦʣʽ ʧʨʠ ʥʦʨʤʽ ʚʠʩʽʚʫ 300 ʥʘʩ./ʤ2 ʢʫʱʝʥʥʷ ʪʨʠʚʘʣʦ 56 ʜʥʽʚ, ʧʨʠ 350 

ʥʘʩ./ʤ2 ï 55 ʜʥʽʚ, ʧʨʠ 400 ʥʘʩ./ʤ2 ï 53 ʜʥʽʚ ʪʘ ʧʨʠ 450 ʥʘʩ./ʤ2 ï 52 ʜʥʷ (ʨʠʩ. 3.2). ʅʘ 

ʚʘʨʽʘʥʪʘʭ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ N45P30K30 ʪʘ N60P45K45 ʟʘ ʮʠʭ ʞʝ ʥʦʨʤ ʚʠʩʽʚʫ ʚʽʜʧʦʚʽʜʥʦ 

55, 54, 52, 51 ʜʝʥʴ ʪʘ 54, 53, 50 ʪʘ 49 ʜʥʽʚ. ɿʘ ʥʘʡʚʠʱʦʾ ʥʦʨʤʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ 

N75P60K60 ʬʘʟʘ ʢʫʱʽʥʥʷ ʪʨʠʚʘʣʘ 53, 51, 48, 47 ʜʥʽʚ. ʋ ʩʦʨʪʫ ʈʝʬʦʨʤ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤʫ 

ʚʘʨʽʘʥʪʽ ʧʨʠ ʥʦʨʤʽ ʚʠʩʽʚʫ 300 ʥʘʩ./ʤ2 ʪʨʠʚʘʣʽʩʪʴ ʬʘʟʠ ʢʫʱʝʥʥʷ ʩʪʘʥʦʚʠʣʘ 60 ʜʥʽʚ, 

ʧʨʠ 350 ʥʘʩ./ʤ2 ï 59 ʜʥʽʚ, ʧʨʠ 400 ʥʘʩ./ʤ2 ï 57 ʜʥʽʚ ʪʘ ʧʨʠ 450 ʥʘʩ./ʤ2 ï 56 ʜʥʽʚ (ʨʠʩ. 

3.3). ʅʘ ʚʘʨʽʘʥʪʘʭ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ N45P30K30 ʪʘ N60P45K45 ʟʘ ʮʠʭ ʞʝ ʥʦʨʤ ʚʠʩʽʚʫ 

ʚʽʜʧʦʚʽʜʥʦ 59, 58, 55, 54 ʜʥʷ ʪʘ 58, 56, 53 ʪʘ 52 ʜʥʷ. ɿʘ ʥʘʡʚʠʱʦʾ ʥʦʨʤʠ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ N75P60K60 ʪʨʠʚʘʣʽʩʪʴ ʬʘʟʠ ʢʫʱʽʥʥʷ ʩʪʘʥʦʚʠʣʦ 56, 54, 51, 50 ʜʥʽʚ. 

ɼʦ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʬʝʥʦʣʦʛʽʯʥʠʭ ʬʘʟ ʨʦʟʚʠʪʢʫ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʥʘʣʝʞʠʪʴ 

ʚʠʭʽʜ ʫ ʪʨʫʙʢʫ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʝʨʝʭʦʜʦʤ ʨʦʩʣʠʥ ʚʽʜ ʢʫʱʝʥʥʷ ʜʦ 

ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʫ ʩʪʝʙʣʘ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʢʦʣʦʩʘ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʪʨʠʚʘʣʩ̔ʪɹ ʬʘʟʠ ʚʠʭʽʜ ʚ ʪʨʫʙʢʫ ʟʘʣʝʞʘʚ ʚʽʜ ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʽ ʚʽʜ ʥʦʨʤ 

ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ. ʊʘʢ, ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʪʨʠ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʥʘ 
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ʢʦʥʪʨʦʣʽ ʧʨʠ ʥʦʨʤʽ ʚʠʩʽʚʫ 300 ʥʘʩ./ʤ2 ʤʽʞʬʘʟʥʠʡ ʧʝʨʽʦʜ ʚʽʜ ʚʠʭʦʜʫ ʚ ʪʨʫʙʢʫ ʜʦ 

ʢʦʣʦʩʽʥʥʷ ʪʨʠʚʘʚ 29 ʜʥʽʚ, ʧʨʠ 350 ʽ 450 ʥʘʩ./ʤ2 ï 30 ʜʥʽʚ ʪʘ ʧʨʠ 450 ʥʘʩ./ʤ2 ï 31 ʜʝʥʴ. 

ʅʘ ʚʘʨʽʘʥʪʘʭ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ N45P30K30 ʪʘ N60P45K45 ʟʘ ʮʠʭ ʞʝ ʥʦʨʤ ʚʠʩʽʚʫ 

ʚʽʜʧʦʚʽʜʥʦ 27, 28, 29, 30 ʜʥʽʚ ʪʘ 25, 26, 28 ʪʘ 29 ʜʥʽʚ. ɿʘ ʥʘʡʚʠʱʦʾ ʥʦʨʤʠ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ N75P60K60 ʮʷ ʬʘʟʘ ʪʨʠʚʘʣʘ 24, 25, 27, 28 ʜʥʽʚ. ʋ ʩʦʨʪʫ ʈʝʬʦʨʤ 

ʥʘ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ ʧʨʠ ʥʦʨʤʽ ʚʠʩʽʚʫ 300 ʥʘʩ./ʤ2 ʪʨʠʚʘʣʽʩʪʴ ʬʘʟʠ ʚʠʭʦʜʫ ʚ 

ʪʨʫʙʢʫ ʩʪʘʥʦʚʠʣʘ 31 ʜʝʥʴ, ʧʨʠ 350 ʪʘ 400 ʥʘʩ./ʤ2 ï 32 ʜʥʽʚ ʪʘ ʧʨʠ 450 ʥʘʩ./ʤ2 ï 33 

ʜʥʽ. ʅʘ ʚʘʨʽʘʥʪʽ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ N45P30K30 ʟʘ ʮʠʭ ʞʝ ʥʦʨʤ ʚʠʩʽʚʫ ʚʽʜʧʦʚʽʜʥʦ 30, 31, 

32, 33 ʜʥʷ. ʇʨʠ ʙʽʣʴʰʠʭ ʥʦʨʤʘʭ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ N60P45K45 ʪʘ N75P60K60 

ʪʨʠʚʘʣʽʩʪʴ ʮʽʻʾ ʬʘʟʠ ʟʤʝʥʰʠʣʘʩʷ ʽ ʩʪʘʥʦʚʠʣʘ 28, 29, 30, 31 ʜʝʥʴ. 

 

ʈʠʩ. 3.2. ʊʨʠʚʘʣʽʩʪʴ ʬʘʟʠ ʢʫʱʽʥʥʷ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʟʘʣʝʞʥʦ ʚʽʜ 

ʚʧʣʠʚʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ 

 

ʄʽʞʬʘʟʥʠʡ ʧʝʨʽʦʜ ʚʽʜ ʢʦʣʦʩʽʥʥʷ ʜʦ ʧʦʚʥʦʾ ʩʪʠʛʣʦʩʪʽ ʫ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʻ 

ʟʘʚʝʨʰʘʣʴʥʠʤ ʝʪʘʧʦʤ ʨʦʟʚʠʪʢʫ ʢʫʣʴʪʫʨʠ, ʧʨʦʪʷʛʦʤ ʷʢʦʛʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘʣʠʚ ʽ 

ʜʦʟʨʽʚʘʥʥʷ ʟʝʨʥʘ, ʘ ʪʘʢʦʞ ʦʩʪʘʪʦʯʥʝ ʬʦʨʤʫʚʘʥʥʷ ʡʦʛʦ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ. ʅʘ 

ʪʨʠʚʘʣʽʩʪʴ ʬʘʟʠ ʢʦʣʦʩʽʥʥʷ ʚʧʣʠʚʘʶʪʴ ʨʽʟʥʽ ʬʘʢʪʦʨʠ, ʟʦʢʨʝʤʘ ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʪʘ 
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ʥʦʨʤʠ ʚʠʩʽʚʫ. ʊʘʢ, ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʪʨʠ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʥʘ 

ʢʦʥʪʨʦʣʽ ʪʘ ʥʘ ʚʘʨʽʘʥʪʽ  N45P30K30 ʧʨʠ ʚʩʽʭ ʥʦʨʤʘʭ ʚʠʩʽʚʫ ʤʽʞʬʘʟʥʠʡ ʧʝʨʽʦʜ ʚʽʜ 

ʢʦʣʦʩʽʥʥʷ ʜʦ ʧʦʚʥʦʾ ʩʪʠʛʣʦʩʪʽ ʪʨʠʚʘʚ 36 ʪʘ 38 ʜʥʽʚ. ʅʘ ʚʘʨʽʘʥʪʽ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ 

N60P45K45 ʟʘ ʥʦʨʤ ʚʠʩʽʚʫ 300 ʪʘ 350 ʥʘʩ./ʤ
2 ï 40 ʜʥʽʚ, ʘ ʟʘ ʥʦʨʤ 400 ʪʘ 450 ʥʘʩ./ʤ2 ï 

39 ʜʥʽʚ. ɿʘ ʥʘʡʚʠʱʦʾ ʥʦʨʤʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ N75P60K60 ʮʷ ʬʘʟʘ ʪʨʠʚʘʣʘ 41 ʜʝʥʴ 

ʧʨʠ ʥʦʨʤʘʭ ʚʠʩʽʚʫ 300 ʪʘ 350 ʥʘʩ./ʤ2 ʪʘ 40 ʜʥʽʚ ʧʨʠ ʥʦʨʤʘʭ ʚʠʩʽʚʫ 400 ʪʘ 450 ʥʘʩ./ʤ2. 

ʋ ʩʦʨʪʫ ʈʝʬʦʨʤ ʥʘ ʢʦʥʪʨʦʣʽ ʪʘ ʥʘ ʚʘʨʽʘʥʪʽ  N45P30K30 ʧʨʠ ʚʩʽʭ ʥʦʨʤʘʭ ʚʠʩʽʚʫ 

ʪʨʠʚʘʣʽʩʪʴ ʬʘʟʠ ʢʦʣʦʩʽʥʥʷ ʩʪʘʥʦʚʠʣʘ 38 ʪʘ 41 ʜʝʥʴ. ʅʘ ʚʘʨʽʘʥʪʽ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ 

N60P45K45 ʟʘ ʥʦʨʤ ʚʠʩʽʚʫ 300 ʪʘ 350 ʥʘʩ./ʤ
2 ï 43 ʜʥʷ, ʘ ʟʘ ʥʦʨʤ 400 ʪʘ 450 ʥʘʩ./ʤ2 ï 

42 ʜʥʷ. ɿʘ ʥʘʡʚʠʱʦʾ ʥʦʨʤʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ N75P60K60 ʪʨʠʚʘʣʽʩʪʴ ʮʽʻʾ ʬʘʟʠ 

ʩʪʘʥʦʚʠʚ 44 ʜʥʷ ʧʨʠ ʥʦʨʤʘʭ ʚʠʩʽʚʫ 300 ʪʘ 350 ʥʘʩ./ʤ2 ʪʘ 43 ʜʥʷ ʧʨʠ ʥʦʨʤʘʭ ʚʠʩʽʚʫ 

400 ʪʘ 450 ʥʘʩ./ʤ2. 

 

ʈʠʩ. 3.3. ʊʨʠʚʘʣʽʩʪʴ ʬʘʟʠ ʢʫʱʽʥʥʷ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʩʦʨʪʫ ʈʝʬʦʨʤ ʟʘʣʝʞʥʦ ʚʜ̔ 

ʚʧʣʠʚʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ 

 

ʆʪʞʝ, ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʨʦʩʣʠʥ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʟʘʣʝʞʘʚ ʚʽʜ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ. ɺ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 2022-2025 ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ 
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ʪʨʠʚʘʣʽʩʪʴ ʡʦʛʦ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʟʥʘʭʦʜʠʣʘʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 257 ʜʦ 263 ʜʥʷ, ʫ ʩʦʨʪʫ 

ʈʝʬʦʨʤ ï ʚʽʜ 267 ʜʦ 271 ʜʥʽʚ.        

 

3.4. ɻʫʩʪʦʪʘ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʦʩʪʦʶ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ  

ʂʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʻ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʧʦʩʽʚʽʚ ʪʘ ʚʘʞʣʠʚʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʦʪʨʠʤʘʥʥʷ 

ʩʪʘʙʽʣʴʥʦʛʦ ʚʨʦʞʘʶ. ʌʦʨʤʫʚʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʛʫʩʪʦʪʠ ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʢʦʤʧʣʝʢʩʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ, ʙʽʦʣʦʛʽʯʥʠʭ ʪʘ ʘʙʽʦʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʩʝʨʝʜ ʷʢʠʭ 

ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ, ʨʽʚʝʥʴ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ, 

ʩʦʨʪʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʫʤʦʚʠ ʚʠʨʦʱʫʚʘʥʥʷ. ʉʘʤʝ ʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʜʦʙʨʝ 

ʨʦʟʚʠʥʝʥʠʭ ʨʦʩʣʠʥ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʣʦʛʠ, ʝʣʝʤʝʥʪʽʚ 

ʞʠʚʣʝʥʥʷ ʪʘ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ, ʱʦ ʚ ʧʦʜʘʣʴʰʦʤʫ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʫʣʴʪʫʨʠ [124]. 

ɿʘ ʜʘʥʠʤʠ ʯʠʩʣʝʥʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʩʧʨʠʷʻ 

ʧʦʢʨʘʱʝʥʥʶ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ ʥʘʩʽʥʥʷ, ʨʦʩʪʫ ʡ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʫʻ 

ʾʭ ʟʘʛʘʣʴʥʝ ʚʠʞʠʚʘʥʥʷ ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʾ [125]. ɺʦʜʥʦʯʘʩ ʥʘʜʤʽʨʥʝ ʟʘʛʫʱʝʥʥʷ 

ʧʦʩʽʚʽʚ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʧʦʩʠʣʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʚʠʜʦʚʦʾ ʢʦʥʢʫʨʝʥʮʽʾ ʤʽʞ 

ʨʦʩʣʠʥʘʤʠ ʟʘ ʩʚʽʪʣʦ, ʚʦʣʦʛʫ ʪʘ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʾʭ 

ʚʠʞʠʚʘʥʥʽ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ [126]. ʊʦʤʫ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʥʦʨʤ ʚʠʩʽʚʫ ʪʘ ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʻ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ. 

ʉʫʯʘʩʥʽ ʩʦʨʪʠ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʨʽʟʥʦʶ ʨʝʘʢʮʽʻʶ ʥʘ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʬʘʢʪʦʨʠ, ʪʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʨʦʩʣʠʥ ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ ʻ ʘʢʪʫʘʣʴʥʠʤ 

ʥʘʧʨʷʤʦʤ ʘʛʨʦʥʦʤʽʯʥʦʾ ʥʘʫʢʠ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ ʝʣʝʤʝʥʪʠ 

ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʢʫʣʴʪʫʨʠ [127]. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ 

ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʚ ʩʝʨʝʜʥʴʦʤʫ ʧʦ ʜʦʩʣʽʜʫ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʟʥʘʭʦʜʠʣʘʩʷ ʚ 

ʤʝʞʘʭ 236ï374 ʰʪ./ʤĮ, ʪʦʜʽ ʷʢ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ʮʝʡ ʧʦʢʘʟʥʠʢ ʙʫʚ 323ï372 ʰʪ./ʤĮ 
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(ʪʘʙʣ. 3.10). 

ʊʘʙʣʠʮʷ 3.10 

ʇʦʢʘʟʥʠʢ ʢʽʣʴʢʦʩʪʽ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʘʢʪʦʨʽʚ, ʰʪ./ʤ2 (ʩʝʨʝʜʥʻ ʟʘ 2023ï2025 ʨʨ.) 

ʅʦʨʤʘ 

ʜʦʙʨʠʚ, ʢʛ/ʛʘ 

ʜ.ʨ. 

ʩʦʨʪ ɹʦʜʠʮʝʢ  ʩʦʨʪ ʈʝʬʦʨʤ  

ʥʦʨʤʘ ʚʠʩʽʚʫ, ʥʘʩ./ʤ2 

300 350 400 450 300 350 400 450 

N0P0K0 236 274 306 344 232 272 305 341 

N45P30K30 252 293 331 374 251 295 329 370 

N60P45K45 254 295 332 372 249 294 329 372 

N75P60K60 253 293 329 371 253 294 331 371 

ʉʝʨʝʜʥʻ 307 306 

 

ʂʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʘʣʘ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ, ʧʨʦʪʝ ʟʙʽʣʴʰʝʥʥʷ ʥʦʨʤ ʾʭ ʚʥʝʩʝʥʥʷ ʥʝ ʟʫʤʦʚʣʶʚʘʣʦ ʽʩʪʦʪʥʠʭ ʟʤʽʥ ʫ 

ʧʘʨʘʤʝʪʨʘʭ ʧʦʩʽʚʽʚ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʜʘʥʽ, ʦʪʨʠʤʘʥʽ ʟʘ ʦʜʥʘʢʦʚʠʭ ʥʦʨʤ ʚʠʩʽʚʫ 

ʥʘʩʽʥʥʷ. ɿʦʢʨʝʤʘ, ʧʨʠ ʥʦʨʤʽ ʚʠʩʽʚʫ 300 ʥʘʩ./ʤĮ ʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ ʥʘ ʦʜʠʥʠʮʽ 

ʧʣʦʱʽ ʧʦʩʽʚʫ ʚʽʜʟʥʘʯʝʥʦ ʣʠʰʝ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ, ʪʦʜʽ ʷʢ ʥʘ ʫʜʦʙʨʝʥʠʭ 

ʬʦʥʘʭ ʧʦʢʘʟʥʠʢʠ ʙʫʣʠ ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʠʤʠ. ɸʥʘʣʦʛʽʯʥʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʽ ʟʘ ʥʦʨʤ ʚʠʩʽʚʫ 350, 400 ʪʘ 450 ʥʘʩ./ʤĮ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʝʥʽ ʩʪʘʪʠʩʪʠʯʥʠʤ ʘʥʘʣʽʟʦʤ (ʪʘʙʣ. 3.11), 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʛʦ ʢʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ ʥʘ ʫʜʦʙʨʝʥʠʭ ʚʘʨʽʘʥʪʘʭ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʬʦʥʫ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʣʘ 311ï313 h ʪ./ʤĮ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 

311ï312 ʰʪ./ʤĮ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ. ʅʘ ʢʦʥʪʨʦʣʽ ʮʝʡ ʧʦʢʘʟʥʠʢ ʙʫʚ ʥʠʞʯʠʤ ʽ ʩʢʣʘʜʘʚ 

290 h ʪ./ʤĮ ʪʘ 288 ʰʪ./ʤĮ ʚʽʜʧʦʚʽʜʥʦ. 

ɺʧʣʠʚ ʤʽʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʥʷ ʥʘ ʢʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ ʧʨʦʷʚʣʷʚʩʷ ʧʝʨʝʚʘʞʥʦ 

ʯʝʨʝʟ ʧʦʢʨʘʱʝʥʥʷ ʾʭ ʚʠʞʠʚʘʥʥʷ. ɺʦʜʥʦʯʘʩ ʫʩʽ ʚʘʨʽʘʥʪʠ ʽʟ ʚʥʝʩʝʥʥʷʤ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ ʥʘʣʝʞʘʣʠ ʜʦ ʦʜʥʽʻʾ ʛʦʤʦʛʝʥʥʦʾ ʛʨʫʧʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʦʜʥʘʢʦʚʠʡ ʭʘʨʘʢʪʝʨ 

ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʥʦʨʤ ʫʜʦʙʨʝʥʥʷ ʥʘ ʧʘʨʘʤʝʪʨʠ ʧʦʩʽʚʽʚ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʩʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʤʘʣʠ ʽʩʪʦʪʥʠʡ ʚʧʣʠʚ 
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ʥʘ ʢʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ ʥʘ ʦʜʠʥʠʮʽ ʧʣʦʱʽ ʧʦʩʽʚʫ. ɿʘʢʦʥʦʤʽʨʥʽʩʪʴ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ 

ʧʽʜʪʚʝʨʜʞʝʥʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ (ʪʘʙʣ. 3.12). ʅʘʡʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ 

ʟʘʬʽʢʩʦʚʘʥʦ ʟʘ ʥʦʨʤʠ ʚʠʩʽʚʫ 300 ʥʘʩ./ʤĮ ï 248 ʰʪ./ʤĮ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 246 ʰʪ./ʤĮ 

ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʥʦʨʤʠ ʚʠʩʽʚʫ ʜʦ 350 ʥʘʩ./ʤĮ ʢʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ 

ʟʨʦʩʣʘ ʥʘ 40 ʰʪ. ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ ʥʘ 42 ʰʪ. ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ. ɿʘ ʚʠʩʽʚʫ 400 ʥʘʩ./ʤĮ 

ʧʦʢʘʟʥʠʢ ʜʦʩʷʛʘʚ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ 324 ʰʪ./ʤĮ ʪʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ 323 ʰʪ./ʤĮ, ʘ ʧʨʠ 

ʥʦʨʤʽ 450 ʥʘʩ./ʤĮ ï 365 ʰʪ./ʤĮ ʪʘ 363 ʰʪ./ʤĮ, ʚʽʜʧʦʚʽʜʥʦ. 

ʊʘʙʣʠʮʷ 3.11 

ɻʨʫʧʫʚʘʥʥʷ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʢʽʣʴʢʦʩʪʽ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ ʚʽʜ 

ʚʧʣʠʚʫ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʟʘ ʪʝʩʪʦʤ ɼʫʥʢʘʥʘ, ʰʪ./ʤ2 

(ʩʝʨʝʜʥʻ ʟʘ 2023ï2025 ʨʨ.) 

 ̄
ʅʦʨʤʘ ʜʦʙʨʠʚ, 

ʢʛ/ʛʘ ʜ.ʨ. 

ʩʦʨʪ    ʆʜʥʦʨʽʜʥʽ ʛʨʫʧʠ 

ɹʦʜʠʮʝʢ  ʈʝʬʦʨʤ  1 2 

1 N0P0K0 290 288 ***   

2 N45P30K30 312 311  ***  

3 N60P45K45 313 311  ***  

4 N75P60K60 311 312  ***  

 

ʊʘʙʣʠʮʷ 3.12 

ɻʨʫʧʫʚʘʥʥʷ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʢʽʣʴʢʦʩʪʽ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ ʚʽʜ 

ʚʧʣʠʚʫ ʥʦʨʤ ʚʠʩʽʚʫ ʟʘ ʪʝʩʪʦʤ ɼʫʥʢʘʥʘ, ʰʪ./ʤ2 

(ʩʝʨʝʜʥʻ ʟʘ 2023ï2025 ʨʨ.) 

 ̄
ʅʦʨʤʘ ʚʠʩʽʚʫ, 

ʥʘʩ./ʤ2 

ʩʦʨʪ    ʆʜʥʦʨʽʜʥʽ ʛʨʫʧʠ 

ɹʦʜʠʮʝʢ  ʈʝʬʦʨʤ  1 2 3 4 

1 300 248 246 ***     

2 350 288 288  ***    

3 400 324 323   ***   

4 450 365 363    ***  

 

ɸʥʘʣʽʟ ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʧʦʢʘʟʥʠʢʠ ʢʽʣʴʢʦʩʪʽ ʨʦʩʣʠʥ ʥʘ 1 ʤ2 
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ʩʚʽʜʯʠʪʴ, ʱʦ ʚʠʟʥʘʯʘʣʴʥʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʮʴʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚʽʜʽʛʨʘʚʘʣʠ ʥʦʨʤʠ 

ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ, ʯʘʩʪʢʘ ʚʧʣʠʚʫ ʷʢʠʭ ʩʪʘʥʦʚʠʣʘ 94,95% ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 94,36% ʫ 

ʩʦʨʪʫ ʈʝʬʦʨʤ. ʊʦʜʽ ʷʢ ʚʧʣʠʚ ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʙʫʚ ʟʥʘʯʥʦ ʤʝʥʰʠʤ ï ʣʠʰʝ 

4,84% ʪʘ 5,46%, ʚʽʜʧʦʚʽʜʥʦ (ʨʠʩ. 3.4). 

ʆʪʞʝ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʩʧʨʠʷʣʦ ʧʽʜʚʠʱʝʥʥʶ 

ʢʽʣʴʢʦʩʪʽ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ. ʅʘ ʚʘʨʽʘʥʪʘʭ ʫʜʦʙʨʝʥʥʷ N45P30K30, N60P45K45 ʪʘ 

N75P60K60 ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʚ ʚʽʜʧʦʚʽʜʥʦ 312, 313 ʽ 311 ʰʪ./ʤ2, ʘ ʫ 

ʩʦʨʪʫ ʈʝʬʦʨʤ ï 311, 311 ʪʘ 312 ʰʪ./ʤ2. ʅʘ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ ʙʝʟ ʚʥʝʩʝʥʥʷ 

ʜʦʙʨʠʚ ʢʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ ʙʫʣʘ ʥʠʞʯʦ  ʁ ʽ ʩʢʣʘʜʘʣʘ 290 ʰʪ./ʤĮ ʪʘ 288 ʰʪ./ʤĮ 

ʚʽʜʧʦʚʽʜʥʦ. 

 

ʈʠʩ. 3.4. ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʥʘ ʢʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

(ʬʘʢʪʦʨ ɸ ï ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ, ʬʘʢʪʦʨ ɺ ï ʥʦʨʤʠ ʚʠʩʽʚʫ) 

 

ʇʽʜ ʚʧʣʠʚʦʤ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ 300, 350, 400 ʪʘ 450 ʥʘʩ./ʤĮ ʚʩʪʘʥʦʚʣʝʥʦ 

ʯʽʪʢʫ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʧʦʢʘʟʥʠʢʽʚ ʢʽʣʴʢʦʩʪʽ ʨʦʩʣʠʥ: ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʟʥʘʯʝʥʥʷ 

ʩʪʘʥʦʚʠʣʠ ʚʽʜʧʦʚʽʜʥʦ 248, 288, 324 ʪʘ 365 ʰʪ./ʤĮ, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï 246, 288, 323 

ʪʘ 363 ʰʪ./ʤĮ. 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʧʘʛʦʥʦʫʪʚʦʨʝʥʥʷ. ʇʨʦ ʮʝ ʟʘʟʥʘʯʘʣʠ ʥʘʫʢʦʚʮʽ E. Acevedo, H. Silva, P. Silva ɦ ʝ ʫ 1998 

ʨʦʮʽ [128]. ɺʦʥʠ ʚʚʘʞʘʶʪʴ, ʱʦ ʧʨʦʮʝʩ ʢʫʱʝʥʥʷ ʤʘʻ ʚʘʞʣʠʚʝ ʘʛʨʦʥʦʤʽʯʥʝ ʟʥʘʯʝʥʥʷ, 
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ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʻ ʢʦʤʧʝʥʩʫʚʘʪʠ ʥʝʨʽʚʥʦʤʽʨʥʫ ʛʫʩʪʦʪʫ ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ ʥʘ ʧʦʣʽ. 

ʇʨʦʪʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʽʜʚʠʱʝʥʥʷ ʥʦʨʤʠ ʚʠʩʽʚʫ ʧʦʩʠʣʶʻ ʢʦʥʢʫʨʝʥʮʽʶ ʟʘ 

ʞʠʪʪʻʚʠʡ ʧʨʦʩʪʽʨ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʤʝʥʰʦʾ ʢʽʣʴʢʦʩʪʽ ʧʘʛʦʥʽʚ ʥʘ ʨʦʩʣʠʥʫ 

[129]. Baloch M.S. ʪʘ ʽʥʰʽ, ʟʘʟʥʘʯʘʶʪ,ɹ ʱʦ ʧʨʠ ʨʦʟʨʽʜʞʝʥʠʭ ʧʦʩʽʚʘʭ ʢʽʣʴʢʽʩʪʴ 

ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʘʛʦʥʽʚ ʥʘ ʦʜʥʽʡ ʨʦʩʣʠʥʽ ʩʫʪʪʻʚʦ ʟʨʦʩʪʘʻ [130]. 

ʇʨʦʮʝʩ ʢʫʱʝʥʥʷ ʜʝʪʝʨʤʽʥʫʻʪʴʩʷ ʷʢ ʛʝʥʝʪʠʯʥʦ, ʪʘʢ ʽ ʝʢʦʣʦʛʽʯʥʠʤʠ ʫʤʦʚʘʤʠ 

[131]. ʇʨʠ ʮʴʦʤʫ ʱʽʣʴʥʽʩʪʴ ʬʽʪʦʮʝʥʦʟʫ ʚʠʩʪʫʧʘʻ ʨʝʛʫʣʷʪʦʨʦʤ ʤʽʢʨʦʢʣʽʤʘʪʫ ʪʘ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʧʦʞʠʚʘʥʥʷ ʨʝʩʫʨʩʽʚ. Ozturk A. ʪʘ ʽʥ. ʧʽʜʪʚʝʨʜʠʣʠ, ʱʦ ʟʥʠʞʝʥʥʷ 

ʛʫʩʪʦʪʠ ʧʦʩʽʚʫ ʧʰʝʥʠʮʽ ʜʚʦʨʫʯʢʠ ʩʧʨʠʷʻ ʟʙʽʣʴʰʝʥʥʶ ʢʽʣʴʢʦʩʪʽ ʧʘʛʦʥʽʚ ʪʘ ʢʦʣʦʩʢʽʚ 

ʥʘ ʨʦʩʣʠʥʫ [132]. ɺʦʜʥʦʯʘʩ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ A. Alemayehu ʪʘ ʽʥ. ʚʢʘʟʫʶʪʴ ʥʘ 

ʟʘʛʘʣʴʥʫ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʘʛʦʥʽʚ ʧʨʠ ʥʘʜʤʽʨʥʦʤʫ 

ʫʱʽʣʴʥʝʥʥʽ ʧʦʩʽʚʽʚ [133]. 

ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ, ʚ ʩʝʨʝʜʥʴʦʤʫ ʧʦ ʜʦʩʣʽʜʫ ʢʽʣʴʢʽʩʪʴ 

ʧʨʦʜʫʢʪʠʚʥʠʭ ʩʪʝʙʝʣ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʩʪʘʥʦʚʠʣʘ 504 ʰʪ./ʤ2, ʪʦʜʽ ʷʢ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ 

ʮʝʡ ʧʦʢʘʟʥʠʢ ʙʫʚ ʚʠʱʠʤ ï 543 ʰʪ./ʤ2 (ʪʘʙʣ. 3.13). 

ʊʘʙʣʠʮʷ 3.13 

ʇʦʢʘʟʥʠʢ ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʘʛʦʥʽʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ ʚʽʜ 

ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʘʢʪʦʨʽʚ, ʰʪ./ʤ2 (ʩʝʨʝʜʥʻ ʟʘ 2023ï2025 ʨʨ.) 

ʅʦʨʤʘ 

ʜʦʙʨʠʚ, ʢʛ/ʛʘ 

ʜ.ʨ. 

ʩʦʨʪ ɹʦʜʠʮʝʢ  ʩʦʨʪ ʈʝʬʦʨʤ  

ʥʦʨʤʘ ʚʠʩʽʚʫ, ʥʘʩ./ʤ2 

300 350 400 450 300 350 400 450 

N0P0K0 311 329 353 375 344 365 390 418 

N45P30K30 415 434 459 483 457 477 497 522 

N60P45K45 525 547 573 604 564 585 610 641 

N75P60K60 621 646 674 708 661 686 716 752 

ʉʝʨʝʜʥʻ  504 543 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʛʫʩʪʦʪʘ ʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʩʪʝʙʣʝʩʪʦʶ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʫʤʦʚʣʶʚʘʣʘʩʷ ʥʦʨʤʘʤʠ ʚʠʩʽʚʫ ʪʘ ʨʽʚʥʝʤ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ. ɿʦʢʨʝʤʘ, ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʞʠʚʣʝʥʥʷ ʩʧʨʠʷʣʘ ʩʫʪʪʻʚʦʤʫ 
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ʟʙʽʣʴʰʝʥʥʶ ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʘʛʦʥʽʚ ʥʘ 1 ʤ2 (ʪʘʙʣ. 3.14). ʅʘʡʤʝʥʰʽ 

ʟʥʘʯʝʥʥʷ ʟʘʬʽʢʩʦʚʘʥʽ ʥʘ ʢʦʥʪʨʦʣʽ (ʙʝʟ ʜʦʙʨʠʚ): 342 ʰʪ./ʤĮ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 379 

ʰʪ./ʤĮ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ. ʅʘʪʦʤʽʩʪʴ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʟʘʙʝʟʧʝʯʠʣʦ 

ʧʦʟʠʪʠʚʥʫ ʜʠʥʘʤʽʢʫ: ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʥʦʨʤ N45P30K30, N60P45K45 ʪʘ N75P60K60 

ʧʦʢʘʟʥʠʢ ʟʙʽʣʴʰʠʚʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 448, 562 ʽ 662 ʰʪ./ʤ2 ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ ʜʦ 488, 

600 ʪʘ 704 ʰʪ./ʤ2 ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ. 

ʊʘʙʣʠʮʷ 3.14 

ɻʨʫʧʫʚʘʥʥʷ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʘʛʦʥʽʚ ʧʰʝʥʠʮʽ 

ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʟʘ ʪʝʩʪʦʤ ɼʫʥʢʘʥʘ, ʰʪ./ʤ2  

(ʩʝʨʝʜʥʻ ʟʘ 2023ï2025 ʨʨ.) 

 ̄
ʅʦʨʤʘ ʜʦʙʨʠʚ, 

ʢʛ/ʛʘ ʜ.ʨ. 

ʩʦʨʪ    ʆʜʥʦʨʽʜʥʽ ʛʨʫʧʠ 

ɹʦʜʠʮʝʢ  ʈʝʬʦʨʤ  1 2 3 4 

1 N0P0K0 342 379 ***     

2 N45P30K30 448 488  ***    

3 N60P45K45 562 600   ***   

4 N75P60K60 662 704    ***  

 

ɺʧʣʠʚ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʩʪʝʙʣʦʩʪʦʶ ʙʫʚ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʠʤ, ʧʨʠʯʦʤʫ ʢʦʞʥʘ ʟ ʥʠʭ ʩʬʦʨʤʫʚʘʣʘ ʦʢʨʝʤʫ ʛʦʤʦʛʝʥʥʫ ʛʨʫʧʫ (ʪʘʙʣ. 3.15). 

ʄʽʥʽʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʘʛʦʥʽʚ ʟʘʬʽʢʩʦʚʘʥʦ ʟʘ ʥʦʨʤʠ 300 ʥʘʩ./ʤ2 ï 468 

ʰʪ./ʤ2 ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 506 ʰʪ./ʤ2 ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ, ʪʦʜʽ ʷʢ ʤʘʢʩʠʤʘʣʴʥʽ 

ʧʦʢʘʟʥʠʢʠ ʟʘʙʝʟʧʝʯʠʣʘ ʥʦʨʤʘ 450 ʥʘʩ./ʤ2 ï ʚʽʜʧʦʚʽʜʥʦ 542 ʰʪ./ʤ2 ʪʘ 583 ʰʪ./ʤ2. 

ʉʪʘʪʠʩʪʠʯʥʘ ʦʮʽʥʢʘ ʧʽʜʪʚʝʨʜʠʣʘ ʚʘʛʦʤʫ ʨʦʣʴ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʦʟʥʘʢʠ (ʨʠʩ. 3.5): ʯʘʩʪʢʘ ʚʧʣʠʚʫ ʮʴʦʛʦ ʬʘʢʪʦʨʘ ʩʢʣʘʣʘ 

94,82% ʜʣʷ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 94,66% ʜʣʷ ʩʦʨʪʫ ʈʝʬʦʨʤ. ʅʘʪʦʤʽʩʪʴ ʯʘʩʪʢʘ ʥʦʨʤ 

ʚʠʩʽʚʫ ʙʫʣʘ ʟʥʘʯʥʦ ʤʝʥʰʦʶ ï 5,11% ʪʘ 5,26% ʚʽʜʧʦʚʽʜʥʦ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʪʽʩʥʫ ʢʦʨʝʣʷʮʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʘʛʦʥʽʚ 

ʚʽʜ ʥʦʨʤ ʜʦʙʨʠʚ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ: ʢʦʝʬʽʮʽʻʥʪ ʤʥʦʞʠʥʥʦʾ ʢʦʨʝʣʷʮʽʾ ʜʣʷ ʩʦʨʪʽʚ 

ɹʦʜʠʮʝʢ ʪʘ ʈʝʬʦʨʤ ʩʢʣʘʚ 0,974 ʪʘ 0,975 ʚʽʜʧʦʚʽʜʥʦ (ʨʠʩ. 3.6).  

ʆʪʨʠʤʘʥʽ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. ɿʙʽʣʴʰʝʥʥʷ ʥʦʨʤʠ 
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ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʜʦʙʨʠʚʘ ʥʘ 45 ʢʛ/ʛʘ ʜ.ʨ. NPK ʟʘʙʝʟʧʝʯʠʪʴ ʧʨʠʨʽʩʪ ʱʽʣʴʥʦʩʪʽ 

ʩʪʝʙʣʦʩʪʦʶ ʥʘ 73 ʰʪ./ʤ2 ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 74 ʰʪ./ʤ2 ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ʟʘ ʥʝʟʤʽʥʥʦʾ 

ʥʦʨʤʠ ʚʠʩʽʚʫ. 

ʊʘʙʣʠʮʷ 3.15 

ɻʨʫʧʫʚʘʥʥʷ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʘʛʦʥʽʚ ʧʰʝʥʠʮʽ 

ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ ʥʦʨʤ ʚʠʩʽʚʫ ʟʘ ʪʝʩʪʦʤ ɼʫʥʢʘʥʘ, ʰʪ./ʤ2  

(ʩʝʨʝʜʥʻ ʟʘ 2023ï2025 ʨʨ.) 

 ̄
ʅʦʨʤʘ ʚʠʩʽʚʫ, 

ʥʘʩ./ʤ2 

ʩʦʨʪ    ʆʜʥʦʨʽʜʥʽ ʛʨʫʧʠ 

ɹʦʜʠʮʝʢ  ʈʝʬʦʨʤ  1 2 3 4 

1 300 468 506 ***     

2 350 489 528  ***    

3 400 515 553   ***   

4 450 542 583    ***  

 

 

ʈʠʩ. 3.5. ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʘʛʦʥʽʚ ʧʰʝʥʠʮʽ 

ʦʟʠʤʦʾ (ʬʘʢʪʦʨ ɸ ï ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ, ʬʘʢʪʦʨ ɺ ï ʥʦʨʤʠ ʚʠʩʽʚʫ) 

 

ʅʦʨʤʠ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʪʘʢʦʞ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʛʫʩʪʦʪʠ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʦʩʪʦʶ. ɿʛʽʜʥʦ ʟ ʧʨʦʛʥʦʟʦʚʘʥʠʤʠ ʜʘʥʠʤʠ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ, 

ʟʘ ʦʜʥʘʢʦʚʦʛʦ ʬʦʥʫ ʞʠʚʣʝʥʥʷ ʧʽʜʚʠʱʝʥʥʷ ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘ ʢʦʞʥʽ 100 ʥʘʩ./ʤ2 
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ʟʘʙʝʟʧʝʯʫʚʘʪʠʤʝ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʘʛʦʥʽʚ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 50 

ʰʪ./ʤ2 ʜʣʷ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ ʥʘ 51 ʰʪ./ʤ2 ʜʣʷ ʩʦʨʪʫ ʈʝʬʦʨʤ. ɺʠʩʦʢʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ 

ʦʪʨʠʤʘʥʠʭ ʨʽʚʥʷʥʴ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʥʝʽʩʪʦʪʥʦʶ ʧʦʭʠʙʢʦʶ ʧʨʦʛʥʦʟʫʚʘʥʥʷ.  

    

ʈʠʩ. 3.6. ɿʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʘ ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʘʛʦʥʽʚ ʧʰʝʥʠʮʽ 

ʦʟʠʤʦʾ ʚʽʜ ʚʧʣʠʚʫ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ  

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʦʩʪʦʶ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʟʫʤʦʚʣʶʻʪʴʩʷ ʷʢ ʨʽʚʥʝʤ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ, ʪʘʢ ʽ ʥʦʨʤʦʶ ʚʠʩʽʚʫ. 

ɯʥʪʝʥʩʠʬʽʢʘʮʽʷ ʫʜʦʙʨʝʥʥʷ ʚʽʜ N0P0K0 ʜʦ N75P60K60 ʟʘʙʝʟʧʝʯʠʣʘ ʟʙʽʣʴʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʘʛʦʥʽʚ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʟ 342 ʜʦ 662 ʰʪ./ʤĮ, ʘ ʫ ʩʦʨʪʫ 

ʈʝʬʦʨʤ ï ʟ 379 ʜʦ 704 ʰʪ./ʤĮ. ɸʥʘʣʦʛʽʯʥʘ ʜʠʥʘʤʽʢʘ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ 

ʥʦʨʤ ʚʠʩʽʚʫ ʚʽʜ 300 ʜʦ 450 ʥʘʩ./ʤ2 ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʟ 468 ʜʦ 542 ʰʪ./ʤĮ, ʘ ʫ ʩʦʨʪʫ 

ʈʝʬʦʨʤ ï ʟ 506 ʜʦ 583 ʰʪ./ʤĮ, ʚʽʜʧʦʚʽʜʥʦ.  

ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʘ ɸ ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʩʢʣʘʣʘ 94,82% ʜʣʷ ʩʦʨʪʫ 

ɹʦʜʠʮʝʢ ʪʘ 94,66% ʜʣʷ ʩʦʨʪʫ ʈʝʬʦʨʤ; ʬʘʢʪʦʨʘ ɺ ʥʦʨʤ ʚʠʩʽʚʫ ï 5,11% ʪʘ 5,26% 

ʚʽʜʧʦʚʽʜʥʦ. 

ɿʘʣʝʞʥʽʩʪʴ ʛʫʩʪʦʪʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʝʩʪʦʶ ʧʰʝʥʠʮʽ ʦʟʟʠʤʦʾ ʚʽʜ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʘʢʪʦʨʽʚ ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ ʧʨʷʤʦʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ: ʫ ʩʦʨʪʫ 

ɹʦʜʠʮʝʢ ʂʧʧɹ = 134,4375 + 1,6194 NPK + 0,4985 ʅʚ ʪʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ʂʧʧʈ = 

167,3327 + 1,6359 NPK + 0,5105 ʅʚ.   

ʂʦʝʬʽʮʽʻʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʢʫʱʝʥʥʷ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚ 

ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ ʩʪʨʫʢʪʫʨʠ ʘʛʨʦʬʽʪʦʮʝʥʦʟʫ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ, ʦʩʢʽʣʴʢʠ ʨʦʟʢʨʠʚʘʻ 
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ʟʜʘʪʥʽʩʪʴ ʨʦʩʣʠʥ ʬʦʨʤʫʚʘʪʠ ʧʨʦʜʫʢʪʠʚʥʽ ʧʘʛʦʥʠ ʪʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ 

ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ ʢʫʣʴʪʫʨʠ. ɺʠʩʦʢʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʢʫʱʝʥʥʷ ʩʧʨʠʷʻ 

ʬʦʨʤʫʚʘʥʥʶ ʦʧʪʠʤʘʣʴʥʦʾ ʛʫʩʪʦʪʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʦʩʪʦʶ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʘʢʪʦʨʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʧʽʜʚʠʱʫʻ ʨʝʘʣʽʟʘʮʽʶ 

ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʩʦʨʪʫ [124]. ʌʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʢʫʱʝʥʥʷ ʟʥʘʯʥʦʶ 

ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʚʠʨʦʱʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʥʦʨʤ ʚʠʩʽʚʫ 

ʥʘʩʽʥʥʷ, ʨʽʚʥʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ, ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʩʦʨʪʫ. ɿʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʴ, ʦʧʪʠʤʘʣʴʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʩʣʠʥ ʝʣʝʤʝʥʪʘʤʠ 

ʞʠʚʣʝʥʥʷ ʩʧʨʠʷʻ ʽʥʪʝʥʩʠʚʥʽʰʦʤʫ ʫʪʚʦʨʝʥʥʶ ʧʘʛʦʥʽʚ ʪʘ ʧʽʜʚʠʱʫʻ ʾʭ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ [125]. ɺʦʜʥʦʯʘʩ ʥʘʜʤʽʨʥʝ ʟʘʛʫʱʝʥʥʷ ʧʦʩʽʚʽʚ ʫʥʘʩʣʽʜʦʢ ʚʠʩʦʢʠʭ 

ʥʦʨʤ ʚʠʩʽʚʫ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʧʦʩʠʣʝʥʥʷ ʢʦʥʢʫʨʝʥʮʽʾ ʤʽʞ ʨʦʩʣʠʥʘʤʠ ʟʘ ʩʚʽʪʣʦ, 

ʚʦʣʦʛʫ ʪʘ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʮʝʩ ʢʫʱʝʥʥʷ [126].  

ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʫ ʬʦʨʤʫʚʘʥʥʽ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʢʫʱʝʥʥʷ ʤʘʶʪʴ ʪʘʢʦʞ 

ʧʦʛʦʜʥʽ ʫʤʦʚʠ ʦʩʽʥʥʴʦ-ʚʝʩʥʷʥʦʛʦ ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʨʦʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʨʽʚʝʥʴ ʟʙʝʨʝʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʘʛʦʥʽʚ [127]. ʊʦʤʫ 

ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʢʫʱʝʥʥʷ 

ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʻ ʘʢʪʫʘʣʴʥʠʤ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʫʣʴʪʫʨʠ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʢʫʱʝʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʣʠ ʥʦʨʤʠ ʚʠʩʽʚʫ ʪʘ ʨʽʚʝʥʴ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ (ʪʘʙʣ. 3.16). ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʚ 

ʝʢʩʧʝʨʠʤʝʥʪʽ ʩʢʣʘʣʦ 1,65 ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 1,79 ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ.  

ʈʝʟʫʣʴʪʘʪʠ ʚʧʣʠʚʫ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʥʘ ʧʨʦʮʝʩ ʢʫʱʝʥʥʷ ʩʦʨʪʽʚ ɹʦʜʠʮʝʢ ʪʘ 

ʈʝʬʦʨʤ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 3.17, ʨʠʩʫʥʦʢ 3.7. ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʧʽʜʪʚʝʨʜʠʚ 

ʽʩʪʦʪʥʫ ʨʽʟʥʠʮʶ ʤʽʞ ʚʘʨʽʘʥʪʘʤʠ ʜʦʩʣʽʜʫ, ʩʬʦʨʤʫʚʘʚʰʠ ʦʢʨʝʤʽ ʛʦʤʦʛʝʥʥʽ ʛʨʫʧʠ. 

ʄʽʥʽʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʟʘʬʽʢʩʦʚʘʥʦ ʥʘ ʢʦʥʪʨʦʣʽ, ʙʝʟ ʜʦʙʨʠʚ: 1,19 ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 

1,33 ï ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ. ɺʥʝʩʝʥʥʷ N45P30K30 ʩʧʨʠʷʣʦ ʟʨʦʩʪʘʥʥʶ ʧʦʢʘʟʥʠʢʘ ʜʦ 1,45 ʪʘ 

1,59 ʚʽʜʧʦʚʽʜʥʦ. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʥʦʨʤʠ ʜʦ N60P45K45 ʢʦʝʬʽʮʽʻʥʪ ʜʦʩʷʛ ʟʥʘʯʝʥʴ 1,82 

ʪʘ 1,96, ʘ ʤʘʢʩʠʤʘʣʴʥʝ ʢʫʱʝʥʥʷ ʟʘʙʝʟʧʝʯʠʚ ʚʘʨʽʘʥʪ N75P60K60, ʜʝ ʨʝʟʫʣʴʪʘʪʠ 

ʩʪʘʥʦʚʠʣʠ 2,15 ʪʘ 2,28 ʟʘʣʝʞʥʦ ʚʽʜ ʩʦʨʪʫ. 
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ʊʘʙʣʠʮʷ 3.16 

ʇʦʢʘʟʥʠʢ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʢʫʱʝʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʘʢʪʦʨʽʚ, ʢʦʝʬʽʮʽʻʥʪ (ʩʝʨʝʜʥʻ ʟʘ 2023ï2025 ʨʨ.) 

ʅʦʨʤʘ 

ʜʦʙʨʠʚ, ʢʛ/ʛʘ 

ʜ.ʨ. 

ʩʦʨʪ ɹʦʜʠʮʝʢ  ʩʦʨʪ ʈʝʬʦʨʤ  

ʥʦʨʤʘ ʚʠʩʽʚʫ, ʥʘʩ./ʤ2 

300 350 400 450 300 350 400 450 

N0P0K0 1,32 1,20 1,15 1,09 1,48 1,34 1,28 1,23 

N45P30K30 1,64 1,48 1,39 1,29 1,82 1,62 1,51 1,41 

N60P45K45 2,07 1,85 1,73 1,63 2,26 1,99 1,85 1,72 

N75P60K60 2,45 2,20 2,05 1,91 2,61 2,33 2,17 2,03 

ʉʝʨʝʜʥʻ  1,65 1,79 

ʊʘʙʣʠʮʷ 3.17 

ɻʨʫʧʫʚʘʥʥʷ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʢʫʱʝʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʟʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʟʘ ʪʝʩʪʦʤ ɼʫʥʢʘʥʘ, ʢʦʝʬʽʮʽʻʥʪ  

(ʩʝʨʝʜʥʻ ʟʘ 2023ï2025 ʨʨ.) 

 ̄
ʅʦʨʤʘ ʜʦʙʨʠʚ, 

ʢʛ/ʛʘ ʜ.ʨ. 

ʩʦʨʪ    ʆʜʥʦʨʽʜʥʽ ʛʨʫʧʠ 

ɹʦʜʠʮʝʢ  ʈʝʬʦʨʤ  1 2 3 4 

1 N0P0K0 1,19 1,33 ***     

2 N45P30K30 1,45 1,59  ***    

3 N60P45K45 1,82 1,96   ***   

4 N75P60K60 2,15 2,28    ***  

 

    
ʈʠʩ. 3.7. ɼʠʬʝʨʝʥʮʽʘʮʽʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʢʫʱʝʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ ʚʽʜ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʟʘ ʪʝʩʪʦʤ ɼʫʥʢʘʥʘ 
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ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʡ ʚʧʣʠʚ ʥʦʨʤ 

ʚʠʩʽʚʫ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʦʢʘʟʥʠʢ (ʪʘʙʣ. 3.18, ʨʠʩ. 3.8). ʄʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʘ ʢʫʱʝʥʥʷ ʟʘʬʽʢʩʦʚʘʥʦ ʟʘ ʥʘʡʤʝʥʰʦʾ ʥʦʨʤʠ 300 ʥʘʩ./ʤ2: 1,87 ʫ ʩʦʨʪʫ 

ɹʦʜʠʮʝʢ ʪʘ 2,04 ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ. ʇʦʜʘʣʴʰʝ ʟʘʛʫʱʝʥʥʷ ʧʦʩʽʚʽʚ ʜʦ 450 ʥʘʩ./ʤ2 

ʩʧʨʠʯʠʥʠʣʦ ʧʦʩʣʘʙʣʝʥʥʷ ʧʨʦʮʝʩʫ ʢʫʱʝʥʥʷ, ʦʪʨʠʤʘʥʦ ʧʦʢʘʟʥʠʢʠ 1,48 ʪʘ 1,60 

ʚʽʜʧʦʚʽʜʥʦ ʩʦʨʪʽʚ. ʂʦʞʥʠʡ ʚʘʨʽʘʥʪ ʥʦʨʤʠ ʚʠʩʽʚʫ ʟʘʡʤʘʚ ʦʢʨʝʤʫ ʛʦʤʦʛʝʥʥʫ ʛʨʫʧʫ, 

ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʫ ʩʪʫʧʽʥʴ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʨʦʟʙʽʞʥʦʩʪʝʡ ʤʽʞ ʥʠʤʠ. 

ʊʘʙʣʠʮʷ 3.18 

ɻʨʫʧʫʚʘʥʥʷ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʢʫʱʝʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʟʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ ʥʦʨʤ ʚʠʩʽʚʫ ʟʘ ʪʝʩʪʦʤ ɼʫʥʢʘʥʘ, ʢʦʝʬʽʮʽʻʥʪ   

(ʩʝʨʝʜʥʻ ʟʘ 2023ï2025 ʨʨ.) 

 ̄
ʅʦʨʤʘ ʚʠʩʽʚʫ, 

ʥʘʩ./ʤ2 

ʩʦʨʪ    ʆʜʥʦʨʽʜʥʽ ʛʨʫʧʠ 

ɹʦʜʠʮʝʢ  ʈʝʬʦʨʤ  1 2 3 4 

1 300 1,87 2,04 ***     

2 350 1,68 1,82  ***    

3 400 1,58 1,70   ***   

4 450 1,48 1,60    ***  

 

    

ʈʠʩ. 3.8. ɼʠʬʝʨʝʥʮʽʘʮʽʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʢʫʱʝʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ ʚʽʜ 

ʥʦʨʤ ʚʠʩʽʚʫ ʟʘ ʪʝʩʪʦʤ ɼʫʥʢʘʥʘ 
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ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʩʚʽʜʯʘʪʴ ʧʨʦ ʜʦʤʽʥʫʶʯʫ ʨʦʣʴ ʤʽʥʝʨʘʣʴʥʦʛʦ 

ʞʠʚʣʝʥʥʷ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʢʫʱʝʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ (ʨʠʩ. 3.9). ʏʘʩʪʢʘ 

ʚʧʣʠʚʫ ʮʴʦʛʦ ʬʘʢʪʦʨʘ ʩʪʘʥʦʚʠʣʘ 85,47% ʜʣʷ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 81,48% ʜʣʷ ʩʦʨʪʫ 

ʈʝʬʦʨʤ, ʪʦʜʽ ʷʢ ʜʣʷ ʥʦʨʤ ʚʠʩʽʚʫ ʙʫʣʘ ʟʥʘʯʥʦ ʤʝʥʰʦʶ 13,34% ʪʘ 17,09% ʚʽʜʧʦʚʽʜʥʦ. 

 

ʈʠʩ. 3.9. ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʥʘ ʧʨʦʜʫʢʪʠʚʥʝ ʢʫʱʝʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

(ʬʘʢʪʦʨ ɸ ï ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ, ʬʘʢʪʦʨ ɺ ï ʥʦʨʤʠ ʚʠʩʽʚʫ) 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʢʫʱʝʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʚʠʟʥʘʯʘʣʘʩʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ: ʥʦʨʤʘʤʠ ʚʠʩʽʚʫ ʪʘ ʨʽʚʥʷʤʠ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ. 

ʉʧʦʩʪʝʨʽʛʘʣʘʩʷ ʯʽʪʢʘ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʧʦʢʘʟʥʠʢʽʚ: ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʥʦʨʤʠ ʚʠʩʽʚʫ ʚʽʜ 

300 ʜʦ 450 ʥʘʩ./ʤĮ ʢʦʝʬʽʮʽʻʥʪ ʢʫʱʝʥʥʷ ʟʥʠʞʫʚʘʚʩʷ ʟ 1,87 ʜʦ 1,48 ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ 

ʪʘ ʟ 2,04 ʜʦ 1,60 ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ. ʅʘʪʦʤʽʩʪʴ ʦʧʪʠʤʽʟʘʮʽʷ ʞʠʚʣʝʥʥʷ ʟʘʙʝʟʧʝʯʠʣʘ 

ʽʩʪʦʪʥʝ ʟʨʦʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʘ ï ʚʽʜ 1,19 ʥʘ ʢʦʥʪʨʦʣʽ ʜʦ 2,15 ʥʘ ʚʘʨʽʘʥʪʽ N75P60K60 ʫ 

ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ ʚʽʜ 1,33 ʜʦ 2,28 ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ʚʽʜʧʦʚʽʜʥʦ. 

 

3.5. ʌʦʨʤʫʚʘʥʥʷ ʧʣʦʱʽ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʪʘ ʤʘʩʠ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ 

ʨʦʩʣʠʥʠ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ  

ʇʣʦʱʘ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʣʠʩʪʢʦʚʠʡ 

ʘʧʘʨʘʪ ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʮʝʩ ʥʘʢʦʧʠʯʝʥʥʷ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ 
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ʟʝʨʥʘ. ɺʝʣʠʯʠʥʘ ʘʩʠʤʽʣʷʮʽʡʥʦʾ ʧʦʚʝʨʭʥʽ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʧʦʛʣʠʥʘʥʥʷ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦ ʘʢʪʠʚʥʦʾ ʨʘʜʽʘʮʽʾ, ʨʽʚʝʥʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʬʦʪʦʩʠʥʪʝʟʫ 

ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʽ ʚʦʣʦʛʠ. ʆʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ 

ʬʦʨʤʫʚʘʥʥʷ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʥʘʙʫʚʘʻ ʫ ʬʘʟʫ ʚʠʭʦʜʫ ʚ ʪʨʫʙʢʫ, ʢʦʣʠ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʽʥʪʝʥʩʠʚʥʠʡ ʨʽʩʪ ʚʝʛʝʪʘʪʠʚʥʦʾ ʤʘʩʠ ʨʦʩʣʠʥ. 

ɿʘ ʜʘʥʠʤʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʬʦʨʤʫʚʘʥʥʷ ʧʣʦʱʽ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ 

ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʤʧʣʝʢʩʫ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ, ʩʝʨʝʜ ʷʢʠʭ 

ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ ʩʦʨʪʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʩʪʨʦʢʠ ʩʽʚʙʠ, ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ, 

ʨʽʚʝʥʴ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʪʘ ʧʦʛʦʜʥʽ ʫʤʦʚʠ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʧʪʠʤʽʟʘʮʽʷ ʫʤʦʚ ʞʠʚʣʝʥʥʷ ʩʧʨʠʷʻ ʘʢʪʠʚʥʦʤʫ ʧʨʦʮʝʩʫ 

ʬʦʨʤʫʚʘʥʥʷ ʘʩʠʤʽʣʷʮʽʡʥʦʛʦ ʘʧʘʨʘʪʫ, ʧʽʜʚʠʱʫʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʬʦʪʦʩʠʥʪʝʪʠʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʽ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʢʫʣʴʪʫʨʠ [134, 135].  

ɼʦʩʣʽʜʥʠʢʠ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʥʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʝ ʥʘʨʦʩʪʘʥʥʷ ʣʠʩʪʢʦʚʦʾ 

ʧʦʚʝʨʭʥʽ ʫ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜ ʬʘʟʠ ʢʫʱʽʥʥʷ ʜʦ ʢʽʥʮʷ ʬʘʟʠ 

ʚʠʭʦʜʫ ʚ ʪʨʫʙʢʫ. ʋ ʧʦʜʘʣʴʰʦʤʫ, ʧʦʯʠʥʘʶʯʠ ʟ ʢʦʣʦʩʽʥʥʷ, ʧʣʦʱʘ ʣʠʩʪʢʦʚʦʛʦ ʘʧʘʨʘʪʫ 

ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʚʽʜʤʠʨʘʥʥʷ ʣʠʩʪʢʽʚ ʥʠʞʥʴʦʛʦ ʷʨʫʩʫ. ɺʦʜʥʦʯʘʩ 

ʚʩʪʘʥʦʚʣʝʥʦ ʪʽʩʥʠʡ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʧʣʦʱʝʶ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʫ ʬʘʟʫ ʚʠʭʦʜʫ ʚ 

ʪʨʫʙʢʫ ʪʘ ʨʽʚʥʝʤ ʤʘʡʙʫʪʥʴʦʾ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ [135].  

ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʘʩʠʤʽʣʷʮʽʡʥʦʾ ʧʦʚʝʨʭʥʽ ʚʽʜʽʛʨʘʶʪʴ ʚʥʝʩʝʥʽ 

ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʜʦʚʝʜʝʥʦ, ʱʦ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʩʧʨʠʷʻ ʟʙʽʣʴʰʝʥʥʶ ʧʣʦʱʽ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʥʘ 20ï30%, 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʢʨʘʱʽ ʫʤʦʚʠ ʜʣʷ ʥʘʢʦʧʠʯʝʥʥʷ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʦʩʪʦʶ [136, 137]. ʊʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʧʪʠʤʘʣʴʥʽ ʩʪʨʦʢʠ 

ʩʽʚʙʠ ʪʘ ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʟʘʙʝʟʧʝʯʫʶʪʴ ʬʦʨʤʫʚʘʥʥʷ ʧʦʩʽʚʽʚ ʽʟ ʚʠʩʦʢʦʶ 

ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʪʘ ʦʧʪʠʤʘʣʴʥʦʶ ʱʽʣʴʥʽʩʪʶ ʨʦʩʣʠʥ, ʱʦ ʧʦʟʠʪʠʚʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʨʦʟʚʠʪʦʢ ʣʠʩʪʢʦʚʦʛʦ ʘʧʘʨʘʪʫ. 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʩʫʯʘʩʥʽ ʩʦʨʪʠ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʨʽʟʥʦʶ ʟʜʘʪʥʽʩʪʶ ʬʦʨʤʫʚʘʪʠ ʘʩʠʤʽʣʷʮʽʡʥʫ ʧʦʚʝʨʭʥʶ ʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ 

ʚʠʨʦʱʫʚʘʥʥʷ. ʎʝ ʟʫʤʦʚʣʝʥʦ ʾʭʥʽʤʠ ʙʽʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ, ʽʥʪʝʥʩʠʚʥʽʩʪʶ 

ʨʦʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʨʝʘʢʮʽʻʶ ʥʘ ʘʛʨʦʪʝʭʥʽʯʥʽ ʟʘʭʦʜʠ [138, 139]. ʊʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ 
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ʚʧʣʠʚʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʧʣʦʱʽ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʨʦʩʣʠʥ 

ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʫ ʬʘʟʫ ʚʠʭʦʜʫ ʚ ʪʨʫʙʢʫ ʻ ʘʢʪʫʘʣʴʥʠʤ ʪʘ ʤʘʻ ʚʘʞʣʠʚʝ ʧʨʘʢʪʠʯʥʝ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ ʡ 

ʧʽʜʚʠʱʝʥʥʷ ʾʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʩʦʨʪ ɹʦʜʠʮʝʢ ʫ ʩʝʨʝʜʥʴʦʤʫ ʩʬʦʨʤʫʚʘʚ 

ʧʣʦʱʫ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʚ ʤʝʞʘʭ 71,56ï165,11 ʩʤ2/ʨʦʩʣʠʥʫ. ɺʦʜʥʦʯʘʩ ʫ ʩʦʨʪʫ 

ʈʝʬʦʨʤ ʮʝʡ ʧʦʢʘʟʥʠʢ ʚʠʷʚʠʚʩʷ ʜʝʱʦ ʥʠʞʯʠʤ ʽ ʩʪʘʥʦʚʠʚ 66,15ï156,00 ʩʤ2/ʨʦʩʣʠʥʫ 

(ʪʘʙʣ. 3.19). 

ʊʘʙʣʠʮʷ 3.19 

ʇʦʢʘʟʥʠʢ ʧʣʦʱʽ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʘʢʪʦʨʽʚ, ʩʤ2/ʨʦʩʣʠʥʫ (ʩʝʨʝʜʥʻ ʟʘ 2023ï2025 ʨʨ.) 

ʅʦʨʤʘ 

ʜʦʙʨʠʚ, ʢʛ/ʛʘ 

ʜ.ʨ. 

ʩʦʨʪ ɹʦʜʠʮʝʢ  ʩʦʨʪ ʈʝʬʦʨʤ  

ʥʦʨʤʘ ʚʠʩʽʚʫ, ʥʘʩ./ʤ2 

300 350 400 450 300 350 400 450 

N0P0K0 82,11 78,00 74,75 71,56 75,67 71,90 68,92 66,15 

N45P30K30 117,44 111,43 105,75 100,37 110,00 104,29 99,17 94,15 

N60P45K45 144,78 137,43 130,25 123,33 136,67 129,43 122,92 116,81 

N75P60K60 165,11 156,29 147,75 140,22 156,00 147,43 139,42 131,93 

ʉʝʨʝʜʥʻ 117,91 110,68 

 

ʍʘʨʘʢʪʝʨ ʜʽʾ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʥʘ ʨʦʟʚʠʪʦʢ ʘʩʠʤʽʣʷʮʽʡʥʦʾ ʧʦʚʝʨʭʥʽ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʦʨʪʽʚ ʚʽʜʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 3.10. ɿʘ ʨʝʟʫʣʴʪʘʪʦʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʫ ʨʦʟʙʽʞʥʽʩʪʴ ʤʽʞ ʜʘʥʠʤʠ ʥʦʨʤ ʜʦʙʨʠʚ, ʷʢʽ 

ʨʦʟʧʦʜʽʣʠʣʠʩʷ ʟʘ ʦʢʨʝʤʠʤʠ ʛʦʤʦʛʝʥʥʠʤʠ ʛʨʫʧʘʤʠ. ʅʘʡʤʝʥʰʽ ʧʘʨʘʤʝʪʨʠ 

ʚʽʜʟʥʘʯʝʥʦ ʥʘ ʢʦʥʪʨʦʣʽ: 76,60 ʩʤ2/ʨʦʩʣʠʥʫ ʜʣʷ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 70,66 ʩʤ2/ʨʦʩʣʠʥʫ 

ï ʜʣʷ ʩʦʨʪʫʈʝʬʦʨʤ. ɯʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ N45P30K30 ʮʽ ʟʥʘʯʝʥʥʷ ʧʽʜʚʠʱʠʣʠʩʷ ʜʦ 108,75 

ʪʘ 101,90 ʩʤ2/ʨʦʩʣʠʥʫ ʚʽʜʧʦʚʽʜʥʦ. ʇʦʜʘʣʴʰʝ ʧʦʩʠʣʝʥʥʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʜʦ 

N60P45K45 ʟʫʤʦʚʠʣʦ ʨʽʩʪ ʧʦʢʘʟʥʠʢʽʚ ʜʦ 133,95 ʪʘ 126,46 ʩʤ2/ʨʦʩʣʠʥʫ. ʇʽʢʦʚʽ 

ʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʣʠʩʪʷ ʟʘʬʽʢʩʦʚʘʥʦ ʥʘ ʬʦʥʽ ʤʘʢʩʠʤʘʣʴʥʦʾ ʥʦʨʤʠ N75P60K60, ʜʝ ʚʦʥʠ 

ʩʢʣʘʣʠ 152,34 ʩʤ2/ʨʦʩʣʠʥʫ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 143,70 ʩʤ2/ʨʦʩʣʠʥʫ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ.  



81 

    

ʈʠʩ. 3.10. ɼʠʬʝʨʝʥʮʽʘʮʽʷ ʧʣʦʱʽ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ 

ʚʽʜ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʟʘ ʪʝʩʪʦʤ ɼʫʥʢʘʥʘ 

 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʧʽʜʪʚʝʨʜʠʣʘ ʚʘʛʦʤʫ ʨʦʣʴ 

ʥʦʨʤʠ ʚʠʩʽʚʫ ʫ ʬʦʨʤʫʚʘʥʥʽ ʧʣʦʱʽ ʣʠʩʪʷ ʧʰʝʥʠʮʽ (ʨʠʩ. 3.11). ʆʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʣʠʩʪʢʦʚʦʾ ʧʣʦʱʽ ʨʦʩʣʠʥ ʩʢʣʘʣʠʩʷ ʟʘ ʥʦʨʤʠ 300 ʥʘʩ./ʤ2, ʜʝ 

ʧʦʢʘʟʥʠʢʠ ʜʦʩʷʛʣʠ 127,36 ʩʤ2/ʨʦʩʣʠʥʫ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 119,58 ʩʤ2/ʨʦʩʣʠʥʫ ʫ 

ʩʦʨʪʫ ʈʝʬʦʨʤ. ʅʘʪʦʤʽʩʪʴ ʧʦʩʠʣʝʥʥʷ ʢʦʥʢʫʨʝʥʮʽʾ ʤʽʞ ʨʦʩʣʠʥʘʤʠ ʧʨʠ ʟʘʛʫʱʝʥʥ ̔ʜʦ 

450 ʥʘʩ./ʤ2 ʟʥʠʟʠʣʦ ʮʽ ʟʥʘʯʝʥʥʷ ʜʦ 108,87 ʪʘ 102,26 ʩʤ2/ʨʦʩʣʠʥʫ. ʆʩʢʽʣʴʢʠ ʢʦʞʝʥ 

ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʚʘʨʽʘʥʪ ʫʚʽʡʰʦʚ ʜʦ ʦʢʨʝʤʦʾ ʛʦʤʦʛʝʥʥʦʾ ʛʨʫʧʠ, ʽʩʪʦʪʥʽʩʪʴ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʥʠʤʠ ʻ ʧʦʚʥʽʩʪʶ ʜʦʚʝʜʝʥʦʶ. 

    

ʈʠʩ. 3.11. ɼʠʬʝʨʝʥʮʽʘʮʽʷ ʧʣʦʱʽ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ 

ʚʽʜ ʥʦʨʤ ʚʠʩʽʚʫ ʟʘ ʪʝʩʪʦʤ ɼʫʥʢʘʥʘ 
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ʇʽʜʩʫʤʦʚʫʶʯʠ ʚʠʱʝ ʚʠʢʣʘʜʝʥʝ, ʧʘʨʘʤʝʪʨʠ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʦʟʠʤʦʾ 

ʧʰʝʥʠʮʽ ʯʽʪʢʦ ʜʠʬʝʨʝʥʮʽʶʚʘʣʠʩʷ ʧʽʜ ʜʽʻʶ ʥʦʨʤʠ ʚʠʩʽʚʫ ʪʘ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ. ɯʟ 

ʟʘʛʫʱʝʥʥʷʤ ʧʦʩʽʚʽʚ ʚʽʜ 300 ʜʦ 450 ʥʘʩ./ʤ2 ʽʥʜʠʚʽʜʫʘʣʴʥʘ ʧʣʦʱʘ ʣʠʩʪʷ ʨʦʩʣʠʥ 

ʟʤʝʥʰʫʚʘʣʘʩʷ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ï ʟ 127,36 ʜʦ 108,87 ʩʤ2, ʫ ʈʝʬʦʨʤ ï ʟ 119,58 ʜʦ 

102,26 ʩʤ2. ɺʦʜʥʦʯʘʩ ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʟʘʙʝʟʧʝʯʠʣʘ 

ʧʦʪʫʞʥʠʡ ʧʨʠʨʽʩʪ ʧʦʢʘʟʥʠʢʘ: ʚʽʜ ʚʘʨʽʘʥʪʘ ʙʝʟ ʜʦʙʨʠʚ ʜʦ ʚʘʨʽʘʥʪʘ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ 

ʥʦʨʤʦʶ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ N75P60K60 ʟʥʘʯʝʥʥʷ ʧʽʜʥʷʣʠʩʷ ʟ 76,60 ʜʦ 

152,34 ʩʤ2/ʨʦʩʣʠʥʫ ʜʣʷ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ ʟ 70,66 ʜʦ 143,70 ʩʤ2/ʨʦʩʣʠʥʫ ʜʣʷ ʩʦʨʪʫ 

ʈʝʬʦʨʤ.  

ʄʘʩʘ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʨʦʩʣʠʥ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʦʩʪʫ ʪʘ 

ʨʦʟʚʠʪʢʫ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ, ʦʩʢʽʣʴʢʠ ʭʘʨʘʢʪʝʨʠʟʫʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʭʦʜʞʝʥʥʷ 

ʬʦʪʦʩʠʥʪʝʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʨʽʚʝʥʴ ʥʘʢʦʧʠʯʝʥʥʷ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʪʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʘʛʨʦʮʝʥʦʟʫ ʟʘʛʘʣʦʤ [140]. ʌʦʨʤʫʚʘʥʥʷ ʩʫʭʦʾ ʙʽʦʤʘʩʠ ʚʽʜʦʙʨʘʞʘʻ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʩʣʠʥʘʤʠ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ, ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ, 

ʚʦʣʦʛʠ ʪʘ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʧʝʨʽʦʜʦʤ 

ʥʘʢʦʧʠʯʝʥʥʷ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʻ ʬʘʟʘ ʚʠʭʦʜʫ ʚ ʪʨʫʙʢʫ, ʢʦʣʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʠʡ 

ʨʽʩʪ ʚʝʛʝʪʘʪʠʚʥʦʾ ʤʘʩʠ, ʬʦʨʤʫʚʘʥʥʷ ʛʝʥʝʨʘʪʠʚʥʠʭ ʦʨʛʘʥʽʚ ʪʘ ʟʘʢʣʘʜʘʥʥʷ ʦʩʥʦʚ 

ʤʘʡʙʫʪʥʴʦʛʦ ʚʨʦʞʘʶ ʟʝʨʥʘ.  

ʅʘʫʢʦʚʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʢʦʧʠʯʝʥʥʷ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʫ 

ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ 

ʚʠʨʦʱʫʚʘʥʥʷ, ʩʝʨʝʜ ʷʢʠʭ ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʥʦʨʤʠ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ, ʩʪʨʦʢʠ ʩʽʚʙʠ, ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ, ʩʦʨʪʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʫʤʦʚʠ 

ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʥʷ [141]. ʆʧʪʠʤʽʟʘʮʽʷ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ 

ʟʘʙʝʟʧʝʯʫʻ ʬʦʨʤʫʚʘʥʥʷ ʧʦʪʫʞʥʦʛʦ ʘʩʠʤʽʣʷʮʽʡʥʦʛʦ ʘʧʘʨʘʪʫ, ʧʦʩʠʣʶʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʬʦʪʦʩʠʥʪʝʟʫ ʪʘ ʩʧʨʠʷʻ ʙʽʣʴʰ ʘʢʪʠʚʥʦʤʫ ʥʘʢʦʧʠʯʝʥʥʶ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʫ ʥʘʜʟʝʤʥʽʡ 

ʤʘʩʽ ʨʦʩʣʠʥ.  

ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʩʫʭʦʾ ʤʘʩʠ ʨʦʩʣʠʥ ʚʽʜʽʛʨʘʻ ʤʽʥʝʨʘʣʴʥʝ ʞʠʚʣʝʥʥʷ. 

ɿʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʥʠʢʽʚ, ʥʘʡʙʽʣʴʰʝ ʩʧʦʞʠʚʘʥʥʷ ʘʟʦʪʫ ʨʦʩʣʠʥʘʤʠ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʧʝʨʽʦʜ ʚʽʜ ʢʫʱʝʥʥʷ ʜʦ ʧʦʯʘʪʢʫ ʪʨʫʙʢʫʚʘʥʥʷ, ʢʦʣʠ ʬʦʨʤʫʻʪʴʩʷ ʜʦ 

50% ʟʘʛʘʣʴʥʦʾ ʧʦʪʨʝʙʠ ʢʫʣʴʪʫʨʠ ʚ ʘʟʦʪʽ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʨʦʩʣʠʥ ʜʦʩʪʘʪʥʴʦʶ 
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ʢʽʣʴʢʽʩʪʶ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʚ ʮʝʡ ʧʝʨʽʦʜ ʩʧʨʠʷʻ ʘʢʪʠʚʥʦʤʫ ʨʦʩʪʫ ʣʠʩʪʢʦʚʦʾ 

ʧʦʚʝʨʭʥʽ, ʧʦʩʠʣʝʥʥʶ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʟʙʽʣʴʰʝʥʥʶ ʥʘʢʦʧʠʯʝʥʥʷ 

ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ. ɼʦʚʝʜʝʥʦ, ʱʦ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʧʦʟʠʪʠʚʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʥʘʢʦʧʠʯʝʥʥʷ ʩʫʭʦʾ ʥʘʜʟʝʤʥʦʾ ʤʘʩʠ ʨʦʩʣʠʥ ʫ ʬʘʟʫ ʚʠʭʦʜʫ ʚ ʪʨʫʙʢʫ ʪʘ 

ʢʦʣʦʩʽʥʥʷ [141].  

ʂʨʽʤ ʨʽʚʥʷ ʫʜʦʙʨʝʥʥʷ, ʚʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʬʦʨʤʫʚʘʥʥʷ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʻ 

ʥʦʨʤʘ ʚʠʩʽʚʫ. ʅʘʜʤʽʨʥʝ ʟʘʛʫʱʝʥʥʷ ʧʦʩʽʚʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʦʩʚʽʪʣʝʥʥʷ 

ʥʠʞʥʽʭ ʷʨʫʩʽʚ ʣʠʩʪʢʽʚ, ʟʥʠʞʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʬʦʪʦʩʠʥʪʝʟʫ ʪʘ ʧʦʩʣʘʙʣʝʥʥʷ 

ʥʘʢʦʧʠʯʝʥʥʷ ʦʨʛʘʥʽʯʥʦʾ ʤʘʩʠ. ʅʘʪʦʤʽʩʪʴ ʦʧʪʠʤʘʣʴʥʘ ʥʦʨʤʘ ʚʠʩʽʚʫ ʟʘʙʝʟʧʝʯʫʻ 

ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʦʩʪʦʶ ʟ ʚʠʩʦʢʦʶ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ 

[142].  

ʆʪʞʝ, ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ ʤʘʩʠ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʫ ʨʦʩʣʠʥ 

ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʫ ʬʘʟʫ ʚʠʭʦʜʫ ʚ ʪʨʫʙʢʫ ʟʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ 

ʻ ʘʢʪʫʘʣʴʥʠʤ ʥʘʧʨʷʤʦʤ ʩʫʯʘʩʥʦʾ ʘʛʨʦʥʦʤʽʯʥʦʾ ʥʘʫʢʠ. ʆʮʽʥʢʘ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ 

ʜʦʟʚʦʣʷʻ ʦʙˇʨʫʥʪʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ ʟ 

ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʦʩʽʚʽʚ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʘʛʨʦʮʝʥʦʟʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʟʘʩʚʽʜʯʠʣʠ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʟʘ ʥʘʢʦʧʠʯʝʥʥʷʤ ʩʫʭʦʾ 

ʨʝʯʦʚʠʥʠ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ (ʪʘʙʣ. 3.20). ʈʦʩʣʠʥʠ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʩʬʦʨʤʫʚʘʣʠ 

ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚ ʤʝʞʘʭ 0,45ï1,57 ʛ/ʨʦʩʣʠʥʫ, ʘ ʩʦʨʪ ʈʝʬʦʨʤ ï 0,40ï1,54 

ʛ/ʨʦʩʣʠʥʫ.  

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʥʘʢʦʧʠʯʝʥʥʷ ʩʫʭʦʾ ʙʽʦʤʘʩʠ 

ʨʦʩʣʠʥʘʤʠ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʧʝʨʝʙʫʚʘʣʦ ʚ ʧʨʷʤʽʡ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʦʨʤ ʚʠʩʽʚʫ ʪʘ ʬʦʥʫ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ. ɿʦʢʨʝʤʘ, ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʙʨʠʚ ʟʘʙʝʟʧʝʯʠʣʘ 

ʽʩʪʦʪʥʝ ʟʨʦʩʪʘʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ (ʨʠʩ. 3.12). ʄʽʥʽʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʚʽʜʟʥʘʯʝʥʦ ʫ 

ʚʘʨʽʘʥʪʽ ʙʝʟ ʜʦʙʨʠʚ (ʢʦʥʪʨʦʣʴ), ʜʝ ʚʦʥʠ ʩʪʘʥʦʚʠʣʠ 0,50 ʛ/ʨʦʩʣʠʥʫ ʜʣʷ ʩʦʨʪʫ ɹʦʜʠʮʝʢ 

ʪʘ 0,46 ʛ/ʨʦʩʣʠʥʫ ï ʜʣ̫ ʈʝʬʦʨʤ. ʆʧʪʠʤʽʟʘʮʽʷ ʞʠʚʣʝʥʥʷ ʟʫʤʦʚʠʣʘ ʩʪʽʡʢʫ ʧʦʟʠʪʠʚʥʫ 

ʜʠʥʘʤʽʢʫ: ʥʘ ʬʦʥʘʭ N45P30K30, N60P45K45 ʪʘ N75P60K60 ʤʘʩʘ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ 

ʧʦʩʣʽʜʦʚʥʦ ʟʨʦʩʪʘʣʘ ʜʦ 0,89; 1,21 ʪʘ 1,48 ʛ/ʨʦʩʣʠʥʫ ʚ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʽ ʜʦ 0,86; 1,17 

ʪʘ 1,46 ʛ/ʨʦʩʣʠʥʫ ʚ ʩʦʨʪʫ ʈʝʬʦʨʤ. 
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ʊʘʙʣʠʮʷ 3.20 

ʇʦʢʘʟʥʠʢ ʤʘʩʠ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʘʢʪʦʨʽʚ, ʛ/ʨʦʩʣʠʥʫ (ʩʝʨʝʜʥʻ ʟʘ 2023ï2025 ʨʨ.) 

ʅʦʨʤʘ 

ʜʦʙʨʠʚ, ʢʛ/ʛʘ 

ʜ.ʨ. 

ʩʦʨʪ ɹʦʜʠʮʝʢ  ʩʦʨʪ ʈʝʬʦʨʤ  

ʥʦʨʤʘ ʚʠʩʽʚʫ, ʥʘʩ./ʤ2 

300 350 400 450 300 350 400 450 

N0P0K0 0,55 0,51 0,48 0,45 0,52 0,47 0,43 0,40 

N45P30K30 0,96 0,91 0,87 0,83 0,92 0,88 0,83 0,79 

N60P45K45 1,29 1,23 1,18 1,14 1,25 1,20 1,15 1,09 

N75P60K60 1,57 1,50 1,44 1,39 1,54 1,48 1,43 1,38 

ʉʝʨʝʜʥʻ ʧʦ 

ʬʘʢʪʦʨʫ 
1,02 0,99 

 

ʄʘʪʝʤʘʪʠʯʥʠʡ ʘʥʘʣʽʟ ʧʽʜʪʚʝʨʜʠʚ ʽʩʪʦʪʥʫ ʨʦʣʴ ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʫ 

ʧʨʦʮʝʩʘʭ ʥʘʢʦʧʠʯʝʥʥʷ ʩʫʭʦʾ ʙʽʦʤʘʩʠ, ʧʨʠ ʮʴʦʤʫ ʜʦʩʣʽʜʞʫʚʘʥʽ ʚʘʨʽʘʥʪʠ ʨʦʟʜʽʣʠʣʠʩʷ 

ʥʘ ʦʢʨʝʤʽ ʛʦʤʦʛʝʥʥʽ ʛʨʫʧʠ (ʨʠʩ. 3.13). ʄʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʤʘʩʠ ʧʘʨʘʤʝʪʨʽʚ 

ʨʦʩʣʠʥ ʚʽʜʟʥʘʯʝʥʦ ʟʘ ʤʝʥʰʦʾ ʛʫʩʪʦʪʠ ʩʪʦʷʥʥʷ 300 ʥʘʩ./ʤ2, ʜʝ ʚʦʥʠ ʩʪʘʥʦʚʠʣʠ 1,09 ʛ 

ʜʣʷ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 1,06 ʛ ï ʜʣʷ ʈʝʬʦʨʤ. ʅʘʚʧʘʢʠ, ʥʘʡʤʝʥʰʽ ʧʦʢʘʟʥʠʢʠ 

ʩʬʦʨʤʫʚʘʣʠʩʷ ʚ ʫʤʦʚʘʭ ʟʘʛʫʱʝʥʥʷ ʜʦ 450 ʥʘʩ./ʤĮ, ʟʥʠʟʠʚʰʠʩʴ ʜʦ 0,95 ʪʘ 0,92 

ʛ/ʨʦʩʣʠʥʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʦʨʪʫ. 

    

ʈʠʩ. 3.12. ɼʠʬʝʨʝʥʮʽʘʮʽʷ ʤʘʩʠ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ ʚʽʜ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʟʘ ʪʝʩʪʦʤ ɼʫʥʢʘʥʘ 
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ʈʠʩ. 3.13. ɼʠʬʝʨʝʥʮʽʘʮʽʷ ʤʘʩʠ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ ʚʽʜ 

ʥʦʨʤ ʚʠʩʽʚʫ ʟʘ ʪʝʩʪʦʤ ɼʫʥʢʘʥʘ 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʧʨʦʮʝʩʠ ʥʘʢʦʧʠʯʝʥʥʷ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ 

ʢʦʤʧʣʝʢʩʥʦ ʚʧʣʠʚʘʣʠ ʷʢ ʥʦʨʤʠ ʚʠʩʽʚʫ, ʪʘʢ ʽ ʥʦʨʤʠ ʤʽʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʥʷ. 

ʆʧʪʠʤʽʟʘʮʽʷ ʫʤʦʚ ʫʜʦʙʨʝʥʥʷ ʚʽʜ N0P0K0 ʜʦ N75P60K60 ʟʘʙʝʟʧʝʯʠʣʘ ʩʫʪʪʻʚʠʡ ʧʨʠʨʽʩʪ 

ʤʘʩʠ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ: ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ï ʟ 0,50 ʜʦ 1,48 ʛ/ʨʦʩʣʠʥʫ, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ 

ï ʟ 0,46 ʜʦ 1,46 ʛ/ʨʦʩʣʠʥʫ. ʅʘʪʦʤʽʩʪʴ ʟʙʽʣʴʰʝʥʥʷ ʥʦʨʤʠ ʚʠʩʽʚʫ ʟ 300 ʜʦ 450 ʥʘʩ./ʤĮ 

ʟʫʤʦʚʠʣʦ ʟʚʦʨʦʪʥʫ ʪʝʥʜʝʥʮʽʶ, ʩʧʨʠʯʠʥʠʚʰʠ ʟʤʝʥʰʝʥʥʷ ʚʘʛʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʨʦʩʣʠʥ ʽʟ 1,09 ʜʦ 0,95 ʛ/ʨʦʩʣʠʥʫ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ ʟ 1,06 ʜʦ 0,92 ʛ/ʨʦʩʣʠʥʫ  ʫ ʩʦʨʪ 

ʈʝʬʦʨʤ. 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 3 

ɺʩʪʘʥʦʚʣʝʥʦ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʥʘ ʧʦʣʴʦʚʫ ʩʭʦʞʽʩʪʴ 

ʥʘʩʽʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ. ʇʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʠʤ ʚʘʨʽʘʥʪʦʤ ʙʝʟ ʫʜʦʙʨʝʥʥʷ 

ʟʙʽʣʴʰʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʩʪʘʥʦʚʠʣʦ ʚʽʜ 1,15 ʜʦ 1,30%. ʅʘ ʚʘʨʽʘʥʪʘʭ ʽʟ ʚʥʝʩʝʥʥʷʤ 

ʜʦʙʨʠʚ N45P30K30, N60P45K45 ʪʘ N75P60K60 ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ 

ʩʪʘʥʦʚʠʣʘ ʚʽʜʧʦʚʽʜʥʦ 93,52%, 93,64% ʽ 93,50%, ʪʦʜʽ ʷʢ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï 93,59%, 

93,46% ʪʘ 93,53%. ʈʘʟʦʤ ʽʟ ʪʠʤ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʽʚʝʥʴ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ ʥʘʩʽʥʥʷ 

ʥʝ ʟʘʣʝʞʘʣʘ ʚʽʜ ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʽ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ. 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ ʚʧʣʠʚ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ N45P30K30, N60P45K45 

ʪʘ N75P60K60 ʥʘ ʧʝʨʝʟʠʤʽʚʣʶ ʪʘ ʟʘʛʘʣʴʥʝ ʚʠʞʠʚʘʥʥʷ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ. 

ʇʝʨʝʟʠʤʽʚʣʷ ʨʦʩʣʠʥ ʩʪʘʥʦʚʠʣʘ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʚʽʜʧʦʚʽʜʥʦ 92,36%, 92,27% ʽ 
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92,46%, ʪʦʜʽ ʷʢ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï 91,97%, 91,79% ʪʘ 91,85%. ɿʘʛʘʣʴʥʝ ʚʠʞʠʚʘʥʥʷ 

ʨʦʩʣʠʥ ʩʪʘʥʦʚʠʣʦ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʚʽʜʧʦʚʽʜʥʦ 83,38%, 83,62% ʽ 83,21%, ʘ ʫ ʩʦʨʪʫ 

ʈʝʬʦʨʤ ï 83,13%, 82,96% ʪʘ 83,36%. ɿʘ ʚʧʣʠʚʦʤ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ 

ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʤʠ ʚʠʷʚʠʣʠʩʷ ʥʦʨʤʠ 300 ʽ 350 ʥʘʩ./ʤĮ, ʷʢʽ ʧʦʨʽʚʥʷʥʦ ʟ ʥʦʨʤʘʤʠ 400 

ʽ 450 ʥʘʩ./ʤĮ ʟʘʙʝʟʧʝʯʠʣʠ ʽʩʪʦʪʥʦ ʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʧʝʨʝʟʠʤʽʚʣʽ ʪʘ ʚʠʞʠʚʘʥʥʷ ʨʦʩʣʠʥ. 

ʋ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʧʝʨʝʟʠʤʽʚʣʷ ʨʦʩʣʠʥ ʩʪʘʥʦʚʠʣʘ ʚʽʜʧʦʚʽʜʥʦ 92,25% ʪʘ 92,39%, ʘ ʫ 

ʩʦʨʪʫ ʈʝʬʦʨʤ ï 92,16% ʪʘ 92,22%. ʋ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʟʘʛʘʣʴʥʝ ʚʠʞʠʚʘʥʥʷ ʨʦʩʣʠʥ 

ʩʪʘʥʦʚʠʣʦ ʚʽʜʧʦʚʽʜʥʦ 82,92% ʪʘ 82,52%, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï 82,11% ʪʘ 82,52%. 

ʊʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʾ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʟʘʣʝʞʘʣʘ ʚʽʜ ʥʦʨʤ ʚʠʩʽʚʫ ʪʘ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʣʠ ʥʘ ʪʝʤʧʠ ʧʨʦʭʦʜʞʝʥʥʷ 

ʬʝʥʦʬʘʟ. ʋʧʨʦʜʦʚʞ 2022ï2025 ʨʨ. ʮʝʡ ʧʝʨʽʦʜ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʩʪʘʥʦʚʠʚ 257ï263 

ʜʥʽ, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï 267ï271 ʜʝʥʴ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʩʧʨʠʷʣʦ ʧʽʜʚʠʱʝʥʥʶ 

ʢʽʣʴʢʦʩʪʽ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ʅʘ ʚʘʨʽʘʥʪʘʭ ʫʜʦʙʨʝʥʥʷ 

N45P30K30, N60P45K45 ʪʘ N75P60K60 ʧʦʢʘʟʥʠʢʠ ʙʫʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʦʜʥʘʢʦʚʠʤʠ ʽ 

ʩʪʘʥʦʚʠʣʠ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʚʽʜʧʦʚʽʜʥʦ 312, 313 ̔  311 ʰʪ./ʤ2, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï 311, 

311 ʪʘ 312 ʰʪ./ʤ2. ʅʘ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ ʙʝʟ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʢʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ 

ʙʫʣʘ ʥʠʞʯʦ  ʁʽ ʩʢʣʘʜʘʣʘ 290 ʰʪ./ʤĮ ʪʘ 288 ʰʪ./ʤĮ, ʚʽʜʧʦʚʽʜʥʦ. ʇ̔ ʜ ʚʧʣʠʚʦʤ ʥʦʨʤ 

ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ 300, 350, 400 ʪʘ 450 ʥʘʩ./ʤĮ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʜʠʬʝʨʝʥʮʽʘʮʽ ̫ʧʦʢʘʟʥʠʢʽʚ 

ʢʽʣʴʢʦʩʪʽ ʨʦʩʣʠʥ: ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʟʥʘʯʝʥʥʷ ʩʪʘʥʦʚʠʣʠ ʚʽʜʧʦʚʽʜʥʦ 248, 288, 324 ʪʘ 

365 ʰʪ./ʤĮ, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï 246, 288, 323 ʪʘ 363 ʰʪ./ʤĮ. 

ʌʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʦʩʪʦʶ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʜʝʪʝʨʤʽʥʫʚʘʣʦʩʷ ʷʢ 

ʨʽʚʥʝʤ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ, ʪʘʢ ʽ ʥʦʨʤʦʶ ʚʠʩʽʚʫ. ɯʥʪʝʥʩʠʬʽʢʘʮʽʷ ʫʜʦʙʨʝʥʥʷ ʚʽʜ 

N0P0K0 ʜʦ N75P60K60 ʟʘʙʝʟʧʝʯʠʣʘ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʘʛʦʥʽʚ ʫ 

ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʟ 342 ʜʦ 662 ʰʪ./ʤĮ, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï ʟ 379 ʜʦ 704 ʰʪ./ʤĮ. 

ɸʥʘʣʦʛʽʯʥʘ ʜʠʥʘʤʽʢʘ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʥʦʨʤ ʚʠʩʽʚʫ ʚʽʜ 300 ʜʦ 450 

ʥʘʩ./ʤ2 ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʟ 468 ʜʦ 542 h ʪ./ʤĮ, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï ʟ 506 ʜʦ 583 ʰʪ./ʤĮ, 

ʚʽʜʧʦʚʽʜʥʦ. ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʘ ɸ ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʩʢʣʘʣʘ 94,82% ʜʣʷ 

ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 94,66% ʜʣʷ ʩʦʨʪʫ ʈʝʬʦʨʤ; ʬʘʢʪʦʨʘ ɺ ʥʦʨʤ ʚʠʩʽʚʫ ï 5,11% ʪʘ 

5,26% ʚʽʜʧʦʚʽʜʥʦ. ɿʘʣʝʞʥʽʩʪʴ ʛʫʩʪʦʪʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʝʩʪʦʶ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 
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ʚʽʜ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʘʢʪʦʨʽʚ ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ ʧʨʷʤʦʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ: ʫ ʩʦʨʪʫ 

ɹʦʜʠʮʝʢ ʂʧʧɹ = 134,4375 + 1,6194 NPK + 0,4985 ʅʚ ʪʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ʂʧʧʈ = 

167,3327 + 1,6359 NPK + 0,5105 ʅʚ.   

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʢʫʱʝʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʚʠʟʥʘʯʘʣʘʩʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ 

ʬʘʢʪʦʨʘʤʠ: ʥʦʨʤʘʤʠ ʚʠʩʽʚʫ ʪʘ ʨʽʚʥʷʤʠ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ. ʉʧʦʩʪʝʨʽʛʘʣʘʩʷ 

ʯʽʪʢʘ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʧʦʢʘʟʥʠʢʽʚ: ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʥʦʨʤʠ ʚʠʩʽʚʫ ʚʽʜ 300 ʜʦ 450 ʥʘʩ./ʤĮ 

ʢʦʝʬʽʮʽʻʥʪ ʢʫʱʝʥʥʷ ʟʥʠʞʫʚʘʚʩʷ ʟ 1,87 ʜʦ 1,48 ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ ʟ 2,04 ʜʦ 1,60 ʫ 

ʩʦʨʪʫ ʈʝʬʦʨʤ. ʅʘʪʦʤʽʩʪʴ ʦʧʪʠʤʽʟʘʮʽʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʟʘʙʝʟʧʝʯʠʣʘ ʽʩʪʦʪʥʝ 

ʟʨʦʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʘ ï ʚʽʜ 1,19 ʥʘ ʢʦʥʪʨʦʣʽ ʜʦ 2,15 ʥʘ ʚʘʨʽʘʥʪʽ N75P60K60 ʫ ʩʦʨʪʫ 

ɹʦʜʠʮʝʢ ʪʘ ʚʽʜ 1,33 ʜʦ 2,28 ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ʚʽʜʧʦʚʽʜʥʦ. 

ʇʘʨʘʤʝʪʨʠ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʯʽʪʢʦ ʜʠʬʝʨʝʥʮʽʶʚʘʣʠʩʷ ʧʽʜ 

ʜʽʻʶ ʥʦʨʤʠ ʚʠʩʽʚʫ ʪʘ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ. ɯʟ ʟʘʛʫʱʝʥʥʷʤ ʧʦʩʽʚʽʚ ʚʽʜ 300 ʜʦ 450 

ʥʘʩ./ʤ2 ̔ ʥʜʠʚʽʜʫʘʣʴʥʘ ʧʣʦʱʘ ʣʠʩʪʷ ʨʦʩʣʠʥ ʟʤʝʥʰʫʚʘʣʘʩʷ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ï ʟ 127,36 

ʜʦ 108,87 ʩʤ2, ʫ ʈʝʬʦʨʤ ï ʟ 119,58 ʜʦ 102,26 ʩʤ2. ɺʦʜʥʦʯʘʩ ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʟʘʙʝʟʧʝʯʠʣʘ ʟʙʽʣʴʰʝʥʥʷ ʧʦʢʘʟʥʠʢʘ: ʚʽʜ ʚʘʨʽʘʥʪʘ ʙʝʟ ʜʦʙʨʠʚ 

ʜʦ ʚʘʨʽʘʥʪʘ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʥʦʨʤʦʶ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ N75P60K60 

ʟʥʘʯʝʥʥʷ ʟʨʦʩʣʠ ʟ 76,60 ʜʦ 152,34 ʩʤ2/ʨʦʩʣʠʥʫ ʜʣʷ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ ʟ 70,66 ʜʦ 

143,70 ʩʤ2/ʨʦʩʣʠʥʫ ʜʣʷ ʩʦʨʪʫ ʈʝʬʦʨʤ.  

ʅʘ ʧʨʦʮʝʩʠ ʥʘʢʦʧʠʯʝʥʥʷ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʢʦʤʧʣʝʢʩʥʦ 

ʚʧʣʠʚʘʣʠ ʷʢ ʥʦʨʤʠ ʚʠʩʽʚʫ, ʪʘʢ ʽ ʥʦʨʤʠ ʤʽʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʥʷ. ʆʧʪʠʤʽʟʘʮʽʷ ʫʤʦʚ 

ʫʜʦʙʨʝʥʥʷ ʚʽʜ N0P0K0 ʜʦ N75P60K60 ʟʘʙʝʟʧʝʯʠʣʘ ʩʫʪʪʻʚʠʡ ʧʨʠʨʽʩʪ ʤʘʩʠ ʩʫʭʦʾ 

ʨʝʯʦʚʠʥʠ: ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ï ʟ 0,50 ʜʦ 1,48 ʛ/ʨʦʩʣʠʥʫ, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï ʟ 0,46 ʜʦ 

1,46 ʛ/ʨʦʩʣʠʥʫ. ʅʘʪʦʤʽʩʪʴ ʟʙʽʣʴʰʝʥʥʷ ʥʦʨʤʠ ʚʠʩʽʚʫ ʟ 300 ʜʦ 450 ʥʘʩ./ʤĮ ʟʫʤʦʚʠʣʦ 

ʟʚʦʨʦʪʥʫ ʪʝʥʜʝʥʮʽʶ, ʩʧʨʠʯʠʥʠʚʰʠ ʟʤʝʥʰʝʥʥʷ ʚʘʛʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʩʣʠʥ ʽʟ 1,09 

ʜʦ 0,95 ʛ/ʨʦʩʣʠʥʫ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ ʟ 1,06 ʜʦ 0,92 ʛ/ʨʦʩʣʠʥʫ  ʫ ʩʦʨʪ ʈʝʬʦʨʤ. 

ʆʧʫʙʣʽʢʦʚʘʥʽ ʧʨʘʮʽ ʟʘ ʨʦʟʜʽʣʦʤ 3 

1. ʉʚʠʥʘʨ ʄ.ʄ. ɿʘʣʝʞʥʽʩʪʴ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ ʪʘ ʟʘʛʘʣʴʥʦʛʦ ʚʠʞʠʚʘʥʥʷ 

ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ 

ʥʘʩʽʥʥʷ. ʊʘʚʨʽʡʩʴʢʠʡ ʥʘʫʢʦʚʠʡ ʚʽʩʥʠʢ. 2024. ˉ138. ʉ. 154-158. 

https://doi.org/10.32782/2226-0099.2024.138.19  

https://doi.org/10.32782/2226-0099.2024.138.19
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2. ʉʚʠʥʘʨ ʄ.ʄ. ɿʘʣʝʞʥʽʩʪʴ ʚʠʞʠʚʘʥʥʷ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʚʽʜ ʚʧʣʠʚʫ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ. ɯʥʥʦʚʘʮʽʾ ʚ ʘʛʨʦʩʝʢʪʦʨʽ: ʥʘʫʢʘ ʽ ʧʨʘʢʪʠʢʘ ʜʣʷ ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫ: ʤʘʪʝʨʽʘʣʠ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ. 11 ʣʠʩʪʦʧʘʜʘ 2025 ʨ. 

ʉʥʷʪʠʥ, 2025. ʉ. 7-9.   

3. ʉʚʠʥʘʨ ʄ.ʄ., ʂʣʠʤʠʰʝʥʘ ʈ.ɯ. ɿʘʣʝʞʥʽʩʪʴ ʢʽʣʴʢʦʩʪʽ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʚʽʜ ʚʧʣʠʚʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ. ɯʥʥʦʚʘʮʽʡʥʽ ʧʽʜʭʦʜʠ ʚʝʜʝʥʥʷ ʘʛʨʘʨʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʫʤʦʚʘʭ ɭʚʨʦʽʥʪʝʛʨʘʮʽʾ: ʟʙʽʨʥʠʢ ʤʘʪʝʨʽʘʣʽʚ I ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʦʾ ʦʥʣʘʡʥ ʢʦʥʬʝʨʝʥʮʽʾ. 20-21 ʣʠʩʪʦʧʘʜʘ 2025 ʨ. ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ: 

ɿɺʆ çʇɼʋè, 2025. ʉ. 206-208.  

4. ʉʚʠʥʘʨ ʄ. ʇʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ. ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʨʦʩʣʠʥʥʠʮʪʚʽ: 

ʤʘʪʝʨʽʘʣʠ Iʍ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ. 23 ʢʚʽʪʥʷ 2026 ʨ. 

ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ: ɿɺʆ çʇɼʋè, 2026. ʉ. 175-176.  
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ʈʆɿɼɯʃ 4 

ʋʈʆɾɸʁʅɯʉʊʔ ʊɸ ʌʆʈʄʋɺɸʅʅʗ ʋʈʆɾɸʖ ɿɸ ʉʊʈʋʂʊʋʈʅʀʄʀ 

ɽʃɽʄɽʅʊɸʄʀ ʇʐɽʅʀʎɯ ʆɿʀʄʆɰ ɿɸʃɽɾʅʆ ɺɯɼ ɺʇʃʀɺʋ 

ʄɯʅɽʈɸʃʔʅʀʍ ɼʆɹʈʀɺ ʊɸ ʅʆʈʄ ɺʀʉɯɺʋ ʅɸʉɯʅʅʗ 

 

4.1. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʦʣʦʩʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘ ʢʽʣʴʢʽʩʪʶ ʟʝʨʝʥ  

ʌʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ, ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʩʝʨʝʜ ʷʢʠʭ ʻ 

ʢʽʣʴʢʽʩʪʴ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ. ʉʘʤʝ ʮʝʡ ʧʦʢʘʟʥʠʢ ʚʠʟʥʘʯʘʻ ʧʦʪʝʥʮʽʡʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʨʦʩʣʠʥ ʪʘ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʥʘ ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ. ʂʽʣʴʢʽʩʪʴ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʝʥʝʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʦʨʪʫ, ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʪʘ ʢʦʤʧʣʝʢʩʫ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʤʽʥʝʨʘʣʴʥʝ ʞʠʚʣʝʥʥʷ 

ʽ ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ [143, 144]. 

ʋ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ ʚʠʨʦʱʫʚʘʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʦʧʪʠʤʘʣʴʥʠʭ ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʻ ʦʜʥʠʤ ʽʟ ʛʦʣʦʚʥʠʭ ʯʠʥʥʠʢʽʚ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʫʣʴʪʫʨʠ. ɼʦʩʪʘʪʥʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʩʣʠʥ ʝʣʝʤʝʥʪʘʤʠ ʞʠʚʣʝʥʥʷ, 

ʦʩʦʙʣʠʚʦ ʘʟʦʪʦʤ, ʩʧʨʠʷʻ ʽʥʪʝʥʩʠʚʥʽʰʦʤʫ ʬʦʨʤʫʚʘʥʥʶ ʛʝʥʝʨʘʪʠʚʥʠʭ ʦʨʛʘʥʽʚ, 

ʧʽʜʚʠʱʫʻ ʦʟʝʨʥʝʥʽʩʪʴ ʢʦʣʦʩʘ ʪʘ ʧʦʢʨʘʱʫʻ ʨʝʘʣʽʟʘʮʽʶ ʧʦʪʝʥʮʽʘʣʫ ʩʦʨʪʫ. ɿʘ ʜʘʥʠʤʠ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʟʘʙʝʟʧʝʯʫʚʘʣʦ 

ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟ 30 ʜʦ 37ï38 ʰʪ. ʟʘʣʝʞʥʦ ʚʽʜ 

ʩʦʨʪʫ ʪʘ ʥʦʨʤʠ ʜʦʙʨʠʚ [145]. 

ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʣʦʩʘ ʚʽʜʽʛʨʘʶʪʴ ʪʘʢʦʞ ʥʦʨʤʠ 

ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ. ʆʧʪʠʤʘʣʴʥʘ ʛʫʩʪʦʪʘ ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʚʽʪʣʘ, ʚʦʣʦʛʠ ʪʘ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʨʦʟʚʠʪʦʢ ʢʦʣʦʩʘ ʽ ʢʽʣʴʢʽʩʪʴ ʟʝʨʝʥ ʫ ʥʴʦʤʫ. ʅʘʜʤʽʨʥʝ ʟʘʛʫʱʝʥʥʷ ʧʦʩʽʚʽʚ ʤʦʞʝ 

ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʧʦʩʠʣʝʥʥʷ ʢʦʥʢʫʨʝʥʮʽʾ ʤʽʞ ʨʦʩʣʠʥʘʤʠ, ʧʦʛʽʨʰʝʥʥʷ ʫʤʦʚ ʞʠʚʣʝʥʥʷ 

ʪʘ ʟʥʠʞʝʥʥʷ ʦʟʝʨʥʝʥʦʩʪʽ ʢʦʣʦʩʘ. ɺʦʜʥʦʯʘʩ ʥʝʜʦʩʪʘʪʥʷ ʛʫʩʪʦʪʘ ʧʦʩʽʚʫ ʥʝ ʜʦʟʚʦʣʷʻ 

ʧʦʚʥʦʶ ʤʽʨʦʶ ʨʝʘʣʽʟʫʚʘʪʠ ʧʨʦʜʫʢʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ ʘʛʨʦʮʝʥʦʟʫ [146, 147]. 

ʋ ʟʚôʷʟʢʫ ʟʽ ʟʤʽʥʘʤʠ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ ʚʩʪʘʥʦʚʣʝʥʥʷ 
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ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʦʻʜʥʘʥʥʷ ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʽ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʜʣʷ 

ʩʫʯʘʩʥʠʭ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ. ʎʝ ʩʧʨʠʷʪʠʤʝ ʬʦʨʤʫʚʘʥʥʶ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ 

ʧʦʩʽʚʽʚ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʶ ʩʪʘʙʽʣʴʥʦʾ ʫʨʦʞʘʡʥʦʩʪʽ ʢʫʣʴʪʫʨʠ ʚ ʫʤʦʚʘʭ 

ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ [146]. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʦʟʝʨʥʝʥʽʩʪʴ ʢʦʣʦʩʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʚʠʟʥʘʯʘʣʘʩʷ ʥʦʨʤʘʤʠ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʪʘ ʥʦʨʤʘʤʠ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ. ʋ 

ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʮʝʡ ʧʦʢʘʟʥʠʢ ʢʦʣʠʚʘʚʩʷ ʚʽʜ 28,51 ʜʦ 32,69 ʰʪ. (ʩʝʨʝʜʥʻ ʧʦ ʜʦʩʣʽʜʫ ï 

30,87 ʰʪ.), ʪʦʜʽ ʷʢ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï ʚʽʜ 28,12 ʜʦ 32,00 ʰʪ. (ʩʝʨʝʜʥ ̒ʧʦ ʜʦʩʣʽʜʫ 30,31 

ʰʪ.), ʱʦ ʜʝʪʘʣʴʥʦ ʚʽʜʦʙʨʘʞʝʥʦ ʚ ʪʘʙʣʠʮʽ 4.1. 

ʊʘʙʣʠʮʷ 4.1 

ʇʦʢʘʟʥʠʢ ʢ̔ ʣʴʢʦʩʪʽ ʟʝʨʝʥ ʚ ʢʦʣʦʩʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʘʢʪʦʨʽʚ, h ʪ. (ʩʝʨʝʜʥʻ ʟʘ 2023ï2025 ʨʨ.) 

ʅʦʨʤʘ 

ʜʦʙʨʠʚ, ʢʛ/ʛʘ 

ʜ.ʨ. 

ʩʦʨʪ ɹʦʜʠʮʝʢ  ʩʦʨʪ ʈʝʬʦʨʤ  

ʥʦʨʤʘ ʚʠʩʽʚʫ, ʥʘʩ./ʤ2 

300 350 400 450 300 350 400 450 

N0P0K0 32,69 32,17 31,54 30,69 32,00 31,53 30,95 30,09 

N45P30K30 32,33 31,69 30,90 29,93 31,66 31,06 30,35 29,47 

N60P45K45 31,79 31,09 30,30 29,20 31,18 30,54 29,78 28,70 

N75P60K60 31,16 30,43 29,56 28,51 30,61 29,87 29,08 28,12 

ʉʝʨʝʜʥʻ  30,87 30,31 

 

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʟʘʩʚʽʜʯʠʣʠ ʟʘʣʝʞʥʽʩʪʴ 

ʦʟʝʨʥʝʥʦʩʪʽ ʢʦʣʦʩʘ ʚʽʜ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ï ʥʦʨʤ ʚʠʩʽʚʫ ʪʘ ʤʽʥʝʨʘʣʴʥʦʛʦ 

ʫʜʦʙʨʝʥʥʷ. ʄʘʢʩʠʤʘʣʴʥʽ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʟʘʬʽʢʩʦʚʘʥʦ ʥʘ ʢʦʥʪʨʦʣʽ ʙʝʟ 

ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ: 31,77 ʰʪ. ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 31,14 ʰʪ. ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʫ ʥʦʨʤʘʭ N45P30K30, N60P45K45 ʪʘ N75P60K60 

ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʚʽʨʦʛʽʜʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʝʨʝʥ. ɿʦʢʨʝʤʘ, ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ 

ʮʝʡ ʧʘʨʘʤʝʪʨ ʟʥʠʞʫʚʘʚʩʷ ʜʦ 31,21; 30,60 ʪʘ 29,92 ʰʪ., ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï ʜʦ 30,64; 

30,05 ʪʘ 29,42 ʰʪ. ʚʽʜʧʦʚʽʜʥʦ (ʪʘʙʣ. 4.2). 
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ʊʘʙʣʠʮʷ 4.2 

ɻʨʫʧʫʚʘʥʥʷ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʟʘ ʢʽʣʴʢʽʩʪʶ ʟʝʨʝʥ ʚ ʢʦʣʦʩʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʟʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʟʘ ʪʝʩʪʦʤ ɼʫʥʢʘʥʘ, ʰʪ.  

(ʩʝʨʝʜʥʻ ʟʘ 2023ï2025 ʨʨ.) 

 ̄
ʅʦʨʤʘ ʜʦʙʨʠʚ, 

ʢʛ/ʛʘ ʜ.ʨ. 

ʩʦʨʪ    ɻʦʤʦʛʝʥʥʽ ʛʨʫʧʠ 

ɹʦʜʠʮʝʢ  ʈʝʬʦʨʤ  1 2 3 4 

1 N0P0K0 31,77 31,14 ***     

2 N45P30K30 31,21 30,64  ***    

3 N60P45K45 30,60 30,05   ***   

4 N75P60K60 29,92 29,42    ***  

 

ʅʦʨʤʠ ʚʠʩʽʚʫ ʪʘʢʦʞ ʚʠʷʚʠʣʠ ʽʩʪʦʪʥʠʡ ʚʧʣʠʚ ʥʘ ʦʟʝʨʥʝʥʽʩʪʴ ʢʦʣʦʩʘ ʧʰʝʥʠʮʽ, 

ʧʨʠʯʦʤʫ ʮʷ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʤʘʣʘ ʩʪʘʙʽʣʴʥʠʡ ʱʦʨʽʯʥʠʡ ʭʘʨʘʢʪʝʨ. ʉʪʘʪʠʩʪʠʯʥʘ 

ʦʮʽʥʢʘ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʧʽʜʪʚʝʨʜʠʣʘ ʚʠʩʦʢʫ ʟʥʘʯʫʱʽʩʪʴ ʚʧʣʠʚʫ ʛʫʩʪʦʪʠ ʧʦʩʽʚʫ ʥʘ 

ʢʽʣʴʢʽʩʪʴ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ (ʪʘʙʣ. 4.3). ʄʘʪʝʤʘʪʠʯʥʠʡ ʘʥʘʣʽʟ ʟʘʩʚʽʜʯʠʚ, ʱʦ 

ʤʘʢʩʠʤʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʬʦʨʤʫʚʘʣʠʩʷ ʟʘ ʥʦʨʤʠ ʚʠʩʽʚʫ 300 ʥʘʩ./ʤ2: 31,99 ʰʪ. ʫ ʩʦʨʪʫ 

ɹʦʜʠʮʝʢ ʪʘ 31,36 ʰʪ. ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ. ɿʘʛʫʱʝʥʥʷ ʧʦʩʽʚʽʚ ʜʦ 450 ʥʘʩ./ʤ2 ʧʨʠʟʚʦʜʠʣʦ 

ʜʦ ʚʽʨʦʛʽʜʥʦʛʦ ʟʥʠʞʝʥʥʷ ʨʝʘʣʽʟʘʮʽʾ ʧʦʪʝʥʮʽʘʣʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʣʦʩʘ ï ʜʦ 29,58 

ʰʪ. ʽ 29,10 ʰʪ. ʜʣʷ ʦʙʦʭ ʩʦʨʪʽʚ ʚʽʜʧʦʚʽʜʥʦ. 

ʊʘʙʣʠʮʷ 4.3 

ɻʨʫʧʫʚʘʥʥʷ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʟʘ ʢʽʣʴʢʽʩʪʶ ʟʝʨʝʥ ʚ ʢʦʣʦʩʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʟʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʟʘ ʪʝʩʪʦʤ ɼʫʥʢʘʥʘ, ʰʪ.  

(ʩʝʨʝʜʥʻ ʟʘ 2023ï2025 ʨʨ.) 

 ̄
ʅʦʨʤʘ ʚʠʩʽʚʫ, 

ʥʘʩ./ʤ2 

ʩʦʨʪ    ɻʦʤʦʛʝʥʥʽ ʛʨʫʧʠ 

ɹʦʜʠʮʝʢ   ʈʝʬʦʨʤ  1 2 3 4 

1 300 31,99 31,36 ***     

2 350 31,34 30,75  ***    

3 400 30,58 30,04   ***   

4 450 29,58 29,10    ***  
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ʈʝʟʫʣʴʪʘʪʠ ʜʚʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʩʚʽʜʯʘʪʴ, ʱʦ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʢʽʣʴʢʦʩʪʽ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ ʧʰʝʥʠʮʽ ʚʠʟʥʘʯʘʣʴʥʘ ʨʦʣʴ ʥʘʣʝʞʘʣʘ ʥʦʨʤʘʤ ʚʠʩʽʚʫ 

ʥʘʩʽʥʥʷ: ʯʘʩʪʢʘ ʾʭ ʚʧʣʠʚʫ ʩʪʘʥʦʚʠʣʘ 62,27% ʜʣʷ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 62,78% ʜʣʷ ʩʦʨʪʫ 

ʈʝʬʦʨʤ. ɺʧʣʠʚ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʙʫʚ ʤʝʥʰ ʚʘʛʦʤʠʤ, ʘʣʝ ʪʘʢʦʞ ʟʥʘʯʫʱʠʤ ï 

37,01% ʪʘ 36,51% ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ ʢʦʞʥʦʛʦ ʩʦʨʪʫ (ʨʠʩ. 4.1). 

 

ʈʠʩ. 4.1. ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʥʘ ʢʽʣʴʢʽʩʪʴ ʟʝʨʝʥ ʚ ʢʦʣʦʩʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

(ʬʘʢʪʦʨ ɸ ï ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ, ʬʘʢʪʦʨ ɺ ï ʥʦʨʤʠ ʚʠʩʽʚʫ) 

 

ʇʨʝʜʩʪʘʚʣʝʥʽ ʜʘʥʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʚʥʝʩʝʥʽ ʥʦʨʤʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ 

ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʚʠʩʪʫʧʘʶʪʴ ʬʘʢʪʦʨʘʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʢʦʣʦʩʘ ʟʘ 

ʢʽʣʴʢʩ̔ʪʁ ʟʝʨʝʥ. ɺʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʟʘʣʝʞʥʦʩʪʽ ʧʘʨʘʤʝʪʨʽʚ ʢʦʣʦʩʘ ʟʘ ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ 

ʟʘʩʚʽʜʯʫʶʪʴ ʨʦʟʨʘʭʦʚʘʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʤʥʦʞʠʥʥʦʾ ʢʦʨʝʣʷʮʽʾ: RyĀxz=0,98 ʜʣʷ ʩʦʨʪʫ 

ɹʦʜʠʮʝʢ ʪʘ ʪʘ RyĀxz=0,97 ʜʣʷ ʩʦʨʪʫ ʈʝʬʦʨʤ. ʆʪʨʠʤʘʥʠʡ ʟʚᾷʷʟʦʢ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ 

ʧʦʢʨʦʢʦʚʝ ʧʽʜʚʠʱʝʥʥʷ ʥʦʨʤ ʜʦʙʨʠʚ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʛʫʩʪʦʪʠ ʧʦʩʽʚʫ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʨʝʜʫʢʮʽʻʶ ʦʟʝʨʥʝʥʦʩʪʽ ʢʦʣʦʩʘ ̔  ʥʘʚʧʘʢʠ ʟʙʝʨʝʞʝʥʥʷʤ ʧʦʪʝʥʮʽʘʣʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʊʘʢʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʻ ʮʽʣʢʦʤ ʧʨʦʛʥʦʟʦʚʘʥʦʶ ʪʘ ʤʘʪʝʤʘʪʠʯʥʦ 

ʦʙˇʨʫʥʪʦʚʘʥʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʙʫʜʦʚʘʥʠʭ ʨʽʚʥʷʥʴ ʤʥʦʞʠʥʥʦʾ ʨʝʛʨʝʩʽʾ (ʨʠʩ. 4.2). 

ɿʛʽʜʥʦ ʟ ʨʦʟʨʘʭʫʥʢʘʤʠ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ, ʬʽʢʩʦʚʘʥʠʡ ʨʽʚʝʥʴ ʤʽʥʝʨʘʣʴʥʦʛʦ 

ʞʠʚʣʝʥʥʷ ʪʘ ʦʜʥʦʯʘʩʥʝ ʧʽʜʚʠʱʝʥʥʷ ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʥʘ ʢʦʞʥʽ 100 ʥʘʩ./ʤ2 

ʟʫʤʦʚʣʶʻ ʨʝʜʫʢʮʽʶ ʢʽʣʴʢʦʩʪʽ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 1,6 ʰʪ. ʫ ʩʦʨʪʫ 
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ɹʦʜʠʮʝʢ ʪʘ ʥʘ 1,5 ʰʪ. ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ. ʅʘʪʦʤʽʩʪʴ ʟʘ ʫʤʦʚʠ ʩʪʘʣʦʾ ʛʫʩʪʦʪʠ ʧʦʩʽʚʫ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʥʘ 45 ʢʛ/ʛʘ ʜ.ʨ. NPK ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʘʥʘʣʽʟʦʚʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 0,42 h ʪ. ʜʣʷ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 

ʥʘ 0,39 ʰʪ. ʜʣʷ ʩʦʨʪʫ ʈʝʬʦʨʤ. 

    

ʈʠʩ. 4.2. ɿʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʘ ʢʽʣʴʢʦʩʪʽ ʟʝʨʝʥ ʚ ʢʦʣʦʩʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʚʽʜ 

ʚʧʣʠʚʫ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ  

 

ʆʪʞʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʘʣʘ ʚʽʜ 

ʨʽʚʥʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ. ʇʽʜʚʠʱʝʥʥʷ ʥʦʨʤ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʚʽʜ N0P0K0 ʜʦ N75P60K60 ʩʧʨʠʷʣʦ ʟʤʝʥʰʝʥʥʶ ʢʽʣʴʢʦʩʪʽ ʟʝʨʝʥ ʫ 

ʢʦʣʦʩʽ: ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ï ʟ 31,77 ʜʦ 29,92 ʰʪ., ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï ʟ 31,14 ʜʦ 29,42 

ʰʪ. ɸʥʘʣʦʛʽʯʥʫ ʪʝʥʜʝʥʮʽʶ ʚʽʜʤʽʯʝʥʦ ʽ ʟʘ ʟʙʽʣʴʰʝʥʥʷ ʥʦʨʤ ʚʠʩʽʚʫ ʚʽʜ 300 ʜʦ 450 

ʥʘʩ./ʤĮ, ʜʝ ʧʦʢʘʟʥʠʢ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʟʥʠʟʠʚʩʷ ʟ 31,99 ʜʦ 29,58 ʰʪ., ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ 

ï ʟ 31,36 ʜʦ 29,10 ʰʪ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʦʟʝʨʥʝʥʦʩʪʽ 

ʢʦʣʦʩʘ ʤʘʣʠ ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ, ʯʘʩʪʢʘ ʜʽʾ ʷʢʠʭ ʩʪʘʥʦʚʠʣʘ 62,27% ʫ ʩʦʨʪʫ 

ɹʦʜʠʮʝʢ ʪʘ 62,78% ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ, ʪʦʜʽ ʷʢ ʚʧʣʠʚ ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʩʢʣʘʜʘʚ 

ʚʽʜʧʦʚʽʜʥʦ 37,01% ʪʘ 36,51%. ɺʩʪʘʥʦʚʣʝʥʽ ʟʘʣʝʞʥʦʩʪʽ ʦʧʠʩʫʶʪʴʩʷ ʨʽʚʥʷʥʥʷʤʠ 

ʧʨʷʤʦʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ: ʜʣʷ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʂʟʢɹ = 37,91246 ï 0,00923 NPK ï 0,01600 

ʅʚ, ʜʣʷ ʩʦʨʪʫ ʈʝʬʦʨʤ ʂʟʢʈ = 39,91006 ï 0,00857 NPK ï 0,01502 ʅʚ. 

 

4.2. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʦʣʦʩʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘ ʤʘʩʦʶ ʟʝʨʥʽʚʢʠ  

ʈʽʚʝʥʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʻʪʴʩʷ 
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ʧʦʢʘʟʥʠʢʘʤʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʜʦ ʷʢʠʭ ʥʘʣʝʞʠʪʴ ʽ ʤʘʩʘ ʟʝʨʥʽʚʢʠ ʢʦʣʦʩʘ. ʎʝʡ 

ʧʦʢʘʟʥʠʢ ʭʘʨʘʢʪʝʨʠʟʫʻ ʨʽʚʝʥʴ ʨʝʘʣʽʟʘʮʽʾ ʙʽʦʣʦʛʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʨʦʩʣʠʥ ʪʘ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʚʝʣʠʯʠʥʫ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ. ʄʘʩʘ ʟʝʨʥʽʚʢʠ ʢʦʣʦʩʘ 

ʬʦʨʤʫʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʢʦʤʧʣʝʢʩʫ ʬʘʢʪʦʨʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤʠ ʻ 

ʨʽʚʝʥʴ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʪʘ ʥʦʨʤʘ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ. ʈʘʮʽʦʥʘʣʴʥʝ ʧʦʻʜʥʘʥʥʷ ʮʠʭ 

ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʨʦʩʪʫ ʽ 

ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ, ʬʦʨʤʫʚʘʥʥʷ ʘʩʠʤʽʣʷʮʽʡʥʦʾ ʧʦʚʝʨʭʥʽ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʥʘʣʠʚʫ ʟʝʨʥʘ 

[148].  

ʄʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʻ ʦʜʥʠʤ ʽʟ ʛʦʣʦʚʥʠʭ ʯʠʥʥʠʢʽʚ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ, ʦʩʢʽʣʴʢʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʦʩʣʠʥʠ ʜʦʩʪʫʧʥʠʤʠ 

ʬʦʨʤʘʤʠ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʪʘ ʘʢʪʠʚʽʟʫʶʪʴ ʬʽʟʽʦʣʦʛʦ-ʙʽʦʭʽʤʽʯʥʽ ʧʨʦʮʝʩʠ. ɿʘ 

ʜʘʥʠʤʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʟʙʘʣʘʥʩʦʚʘʥʝ ʚʥʝʩʝʥʥʷ ʘʟʦʪʫ, ʬʦʩʬʦʨʫ ʽ ʢʘʣʽʶ ʩʧʨʠʷʻ 

ʧʦʢʨʘʱʝʥʥʶ ʨʦʩʪʫ ʨʦʩʣʠʥ, ʧʽʜʚʠʱʝʥʥʶ ʦʟʝʨʥʝʥʦʩʪʽ ʢʦʣʦʩʘ ʪʘ ʟʙʽʣʴʰʝʥʥʶ ʤʘʩʠ 

ʟʝʨʥʘ ʢʦʣʦʩʘ. ɺʦʜʥʦʯʘʩ ʥʘʜʤʽʨʥʽ ʜʦʟʠ ʜʦʙʨʠʚ ʤʦʞʫʪʴ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʟʘʛʫʱʝʥʥʷ 

ʧʦʩʽʚʽʚ, ʧʦʩʠʣʝʥʥʷ ʢʦʥʢʫʨʝʥʮʽʾ ʤʽʞ ʨʦʩʣʠʥʘʤʠ ʪʘ ʟʥʠʞʝʥʥʷ ʤʘʩʠ ʦʢʨʝʤʦʾ ʟʝʨʥʽʚʢʠ 

[149]. 

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʬʘʢʪʦʨʦʤ ʻ ʥʦʨʤʘ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ. ɺʽʜ 

ʛʫʩʪʦʪʠ ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ ʟʘʣʝʞʠʪʴ ʨʽʚʝʥʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʩʽʚʽʚ ʚʦʣʦʛʦʶ, ʩʚʽʪʣʦʤ ʽ 

ʧʦʞʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʙʽʦʪʠʧʽʚ ʢʫʣʴʪʫʨʠ. ʆʧʪʠʤʘʣʴʥʘ ʥʦʨʤʘ 

ʚʠʩʽʚʫ ʩʪʚʦʨʶʻ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʦʩʪʦʶ ʪʘ 

ʥʘʣʠʚʫ ʟʝʨʥʘ, ʪʦʜʽ ʷʢ ʥʘʜʤʽʨʥʝ ʟʘʛʫʱʝʥʥʷ ʤʦʞʝ ʟʫʤʦʚʣʶʚʘʪʠ ʟʤʝʥʰʝʥʥʷ ʤʘʩʠ 

ʟʝʨʥʽʚʢʠ ʚ ʢʦʣʦʩʽ ʯʝʨʝʟ ʧʦʩʠʣʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʚʠʜʦʚʦʾ ʢʦʥʢʫʨʝʥʮʽʾ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʚʽʪʯʠʟʥʷʥʠʭ ʽ ʟʘʨʫʙʽʞʥʠʭ ʫʯʝʥʠʭ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʽʩʪʦʪʥʠʡ ʚʧʣʠʚ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘ 

ʧʦʢʘʟʥʠʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ [146, 147].  

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʘʢʪʫʘʣʴʥʠʤ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʝʘʣʽʟʘʮʽʾ ʧʦʪʝʥʮʽʘʣʘ 

ʤʘʩʠ ʟʝʨʥʽʚʢʠ ʢʦʣʦʩʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘ ʾʾ ʧʘʨʘʤʝʪʨʘʤʠ ʟʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʦʙˇʨʫʥʪʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʽ 

ʧʘʨʘʤʝʪʨʠ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ ʚ ʢʦʥʢʨʝʪʥʠʭ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ 

ʫʤʦʚʘʭ. 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʘʩʘ ʟʝʨʥʽʚʢʠ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʽʩʪʦʪʥʦ 
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ʟʘʣʝʞʘʣʘ ʚʽʜ ʥʦʨʤ ʚʠʩʽʚʫ ʪʘ ʚʥʝʩʝʥʥʠʭ ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ (ʪʘʙʣ. 4.4). ɼʣʷ 

ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʮʝʡ ʧʦʢʘʟʥʠʢ ʢʦʣʠʚʘʚʩʷ ʚ ʤʝʞʘʭ 38,43ï43,17 ʤʛ (ʩʝʨʝʜʥʻ ʧʦ ʜʦʩʣʽʜʫ 

ï 40,88 ʤʛ), ʘ ʜʣʷ ʩʦʨʪʫ ʈʝʬʦʨʤ ï 39,32ï43,64 ʤʛ (ʩʝʨʝʜʥʻ ʧʦ ʜʦʩʣʽʜʫ ï 41,54 ʤʛ). ʋ 

ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʟʘ ʚʘʨʽʘʥʪʽʚ N0P0K0, N45P30K30, N60P45K45, N75P60K60 ʧʨʠ ʥʦʨʤʽ ʚʠʩʽʚʫ 

300 ʥʘʩ./ʤ2 ʟʥʘʯʝʥʥʷ ʤʘʩʠ ʟʝʨʥʽʚʢʠ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʤʝʥʰʫʚʘʣʦʩʴ ʟ 43,17 ʤʛ ʜʦ 

40,73 ʤʛ, ʨʽʟʥʠʮʷ ʩʪʘʥʦʚʠʪʴ 2,44 ʤʛ; ʧʨʠ ʥʦʨʤʽ ʚʠʩʽʚʫ 350 ʥʘʩ./ʤ2 ï ʟ 42,58 ʜʦ 39,90 

ʤʛ, ʨʽʟʥʠʮʷ ï 2,68 ʤʛ; ʧʨʠ ʥʦʨʤʽ ʚʠʩʽʚʫ 400 ʥʘʩ./ʤ2 ï ʟ 41,89 ʜʦ 39,06 ʤʛ, ʨʽʟʥʠʮʷ ï 

2,83 ʤʛ; ʘ ʧʨʠ ʥʦʨʤʽ ʚʠʩʽʚʫ 450 ʥʘʩ./ʤ2 ï ʟ 40,92 ʜʦ 38,43 ʤʛ, ʨʽʟʥʠʮʷ ï 2,49 ʤʛ. ʋ 

ʩʦʨʪʫ ʈʝʬʦʨʤ ʟʘ ʚʘʨʽʘʥʪʽʚ N0P0K0, N45P30K30, N60P45K45, N75P60K60 ʧʨʠ ʥʦʨʤʽ ʚʠʩʽʚʫ 

300 ʥʘʩ./ʤ2 ʨʦʟʭʦʜʞʝʥʥʷ ʤʽʞ ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʽ ʤʽʥʽʤʘʣʴʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʤʘʩʠ 

ʟʝʨʥʽʚʢʠ ʩʪʘʥʦʚʠʣʠ 2,29 ʤʛ, ʧʨʠ ʥʦʨʤʽ ʚʠʩʽʚʫ 350 ʥʘʩ./ʤ2 ï 2,49 ʤʛ, ʧʨʠ ʥʦʨʤʽ ʚʠʩʽʚʫ 

400 ʥʘʩ./ʤ2 ï 2,66 ʤʛ, ʘ ʧʨʠ ʥʦʨʤʽ ʚʠʩʽʚʫ 350 ʥʘʩ./ʤ2 ï 2,30 ʤʛ. 

ʊʘʙʣʠʮʷ 4.4 

ʇʦʢʘʟʥʠʢ ʤʘʩʠ ʟʝʨʥʽʚʢʠ ʚ ʢʦʣʦʩʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʘʢʪʦʨʽʚ, ʤʛ (ʩʝʨʝʜʥʻ ʟʘ 2023ï2025 ʨʨ.) 

ʅʦʨʤʘ 

ʜʦʙʨʠʚ, ʢʛ/ʛʘ 

ʜ.ʨ. 

ʩʦʨʪ ɹʦʜʠʮʝʢ  ʩʦʨʪ ʈʝʬʦʨʤ  

ʥʦʨʤʘ ʚʠʩʽʚʫ, ʥʘʩ./ʤ2 

300 350 400 450 300 350 400 450 

N0P0K0 43,17 42,58 41,89 40,92 43,64 43,15 42,51 41,62 

N45P30K30 42,56 41,92 41,17 40,07 43,09 42,53 41,85 40,80 

N60P45K45 41,65 40,90 40,09 39,00 42,15 41,58 40,86 39,75 

N75P60K60 40,73 39,90 39,06 38,43 41,35 40,66 39,85 39,32 

ʉʝʨʝʜʥʻ  40,88 41,54 

 

ɺ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʦʧʪʠʤʽʟʘʮʽʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ 

ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʣʘ ʥʘ ʤʘʩʫ ʟʝʨʥʽʚʢʠ ʧʰʝʥʠʮʽ (ʪʘʙʣ. 4.5). ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʥʦʨʤ 

N0P0K0, N45P30K30, N60P45K45, N75P60K60 ʧʦʢʘʟʥʠʢʠ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʩʪʘʥʦʚʠʣʠ 

ʚʽʜʧʦʚʽʜʥʦ 42,14; 41,43; 40,41 ʪʘ 39,53 ʤʛ, ʘ ʩʦʨʪʫ ʈʝʬʦʨʤ ï 42,73; 42,07; 41,08 ʪʘ 

40,30 ʤʛ. ɯʥʪʝʥʩʠʬʽʢʘʮʽʷ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʧʦʩʽʚʫ ʧʨʠʟʚʝʣʘ ʜʦ ʟʤʝʥʰʝʥʥʷ ʤʘʩʠ 

ʟʝʨʥʽʚʢʠ: ʤʘʢʩʠʤʘʣʴʥʘ ʨʽʟʥʠʮʷ ʤʽʞ ʚʘʨʽʘʥʪʘʤʠ ʜʦʩʣʽʜʫ ʩʢʣʘʣʘ 2,61 ʤʛ ʜʣʷ ʩʦʨʪʫ 
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ɹʦʜʠʮʝʢ ʪʘ 2,43 ʤʛ ʜʣʷ ʩʦʨʪʫ ʈʝʬʦʨʤ. 

ʊʘʙʣʠʮʷ 4.5 

ɻʨʫʧʫʚʘʥʥʷ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʟʘ ʤʘʩʦʶ ʟʝʨʥʽʚʢʠ ʚ ʢʦʣʦʩʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʟʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʟʘ ʪʝʩʪʦʤ ɼʫʥʢʘʥʘ, ʤʛ  

(ʩʝʨʝʜʥʻ ʟʘ 2023ï2025 ʨʨ.) 

 ̄
ʅʦʨʤʘ ʜʦʙʨʠʚ, 

ʢʛ/ʛʘ ʜ.ʨ. 

ʩʦʨʪ    ɻʦʤʦʛʝʥʥʽ ʛʨʫʧʠ 

ɹʦʜʠʮʝʢ  ʈʝʬʦʨʤ  1 2 3 4 

1 N0P0K0 42,14 42,73 ***     

2 N45P30K30 41,43 42,07  ***    

3 N60P45K45 40,41 41,08   ***   

4 N75P60K60 39,53 40,30    ***  

 

ɯʩʪʦʪʥʠʡ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʝʣʝʤʝʥʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʤʘʣʠ ʪʘʢʦʞ ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ. ɿʥʠʞʝʥʥʷ ʛʫʩʪʦʪʠ ʧʦʩʽʚʫ ʩʧʨʠʷʣʦ ʧʦʩʪʫʧʦʚʦʤʫ 

ʟʨʦʩʪʘʥʥʶ ʤʘʩʠ ʟʝʨʥʽʚʢʠ. ʄʘʢʩʠʤʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘʬʽʢʩʦʚʘʥʦ ʟʘ ʥʦʨʤʠ 300 

ʥʘʩ./ʤĮ: 42,03 ʤʛ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 42,56 ʤʛ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ (ʪʘʙʣ. 4.6). ʂʦʞʥʝ 

ʥʘʩʪʫʧʥʝ ʟʙʽʣʴʰʝʥʥʷ ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘ 50 ʥʘʩ./ʤĮ ʟʫʤʦʚʣʶʚʘʣʦ ʽʩʪʦʪʥʝ ʟʥʠʞʝʥʥʷ 

ʤʘʩʠ ʟʝʨʥʽʚʢʠ. ɿʦʢʨʝʤʘ, ʟʘ ʥʦʨʤʠ 350 ʥʘʩ./ʤĮ ʚʦʥʘ ʩʪʘʥʦʚʠʣʘ 41,32 ʪʘ 41,98 ʤʛ, ʟʘ 

400 ʥʘʩ./ʤĮ ï 40,55 ʪʘ 41,27 ʤʛ, ʘ ʟʘ 450 ʥʘʩ./ʤĮ ï 39,60 ʪʘ 40,37 ʤʛ ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ 

ʢʦʞʥʦʛʦ ʩʦʨʪʫ. ʄʘʪʝʤʘʪʠʯʥʠʡ ʘʥʘʣʽʟ ʧʽʜʪʚʝʨʜʠʚ ʚʘʛʦʤʽʩʪʴ ʮʴʦʛʦ ʯʠʥʥʠʢʘ, ʦʩʢʽʣʴʢʠ 

ʢʦʞʥʘ ʛʨʘʜʘʮʽʷ ʥʦʨʤʠ ʚʠʩʽʚʫ ʩʬʦʨʤʫʚʘʣʘ ʦʢʨʝʤʫ ʛʦʤʦʛʝʥʥʫ ʛʨʫʧʫ. ɿʘʛʘʣʴʥʘ 

ʘʤʧʣʽʪʫʜʘ ʢʦʣʠʚʘʥʴ ʧʦʢʘʟʥʠʢʘ ʫ ʜʽʘʧʘʟʦʥʽ ʥʦʨʤ 300ï450 ʥʘʩ./ʤĮ ʩʢʣʘʣʘ 2,43 ʤʛ ʜʣʷ 

ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 2,19 ʤʛ ʜʣʷ ʩʦʨʪʫ ʈʝʬʦʨʤ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʩʚʽʜʯʘʪʴ, ʱʦ ʚʘʛʦʤʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ʙʫʣʘ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʦʶ. ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʘ ɸ 

(ʥʦʨʤʠ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ) ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʤʘʩʠ ʟʝʨʥʽʚʢʠ ʩʪʘʥʦʚʠʣʘ 

54,52% ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 56,12% ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ (ʨʠʩ. 4.3). ʅʘʪʦʤʽʩʪʴ ʯʘʩʪʢʘ 

ʬʘʢʪʦʨʘ ɺ (ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ) ʫ ʟʘʛʘʣʴʥʫ ʜʠʩʧʝʨʩʽʶ ʦʟʥʘʢʠ ʩʢʣʘʜʘ ̒45,03% ʪʘ 

43,32% ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ ʟʘʟʥʘʯʝʥʠʭ ʩʦʨʪʽʚ. 
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ʊʘʙʣʠʮʷ 4.6 

ɻʨʫʧʫʚʘʥʥʷ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʟʘ ʤʘʩʦʶ ʟʝʨʥʽʚʢʠ ʚ ʢʦʣʦʩʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʟʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʟʘ ʪʝʩʪʦʤ ɼʫʥʢʘʥʘ, ʤʛ  

(ʩʝʨʝʜʥʻ ʟʘ 2023ï2025 ʨʨ.) 

 ̄
ʅʦʨʤʘ ʚʠʩʽʚʫ, 

ʥʘʩ./ʤ2 

ʩʦʨʪ    ɻʦʤʦʛʝʥʥʽ ʛʨʫʧʠ 

ɹʦʜʠʮʝʢ   ʈʝʬʦʨʤ  1 2 3 4 

1 300 42,03 42,56 ***     

2 350 41,32 41,98  ***    

3 400 40,55 41,27   ***   

4 450 39,60 40,37    ***  

 

 

ʈʠʩ. 4.3. ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʥʘ ʤʘʩʫ ʟʝʨʥʽʚʢʠ ʚ ʢʦʣʦʩʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

(ʬʘʢʪʦʨ ɸ ï ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ, ʬʘʢʪʦʨ ɺ ï ʥʦʨʤʠ ʚʠʩʽʚʫ) 

 

ʈʝʟʫʣʴʪʘʪʠ ʨʝʛʨʝʩʽʡʥʦ-ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʽʩʥʫʚʘʥʥʷ 

ʩʠʣʴʥʠʭ ʽ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʤʥʦʞʠʥʥʠʭ ʟʚᾷʷʟʢʽʚ ʤʽʞ ʤʘʩʦʶ ʟʝʨʥʽʚʢʠ ʦʟʠʤʦʾ 

ʧʰʝʥʠʮʽ, ʨʽʚʥʝʤ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʪʘ ʥʦʨʤʘʤʠ ʚʠʩʽʚʫ. ɼʣʷ ʩʦʨʪʫ ɹʦʜʠʮʝʢ 

ʢʦʝʬʽʮʽʻʥʪ ʤʥʦʞʠʥʥʦʾ ʢʦʨʝʣʷʮʽʾ ʩʢʣʘʚ Rʫ.xz=0,97 ʧʨʠ F=120, ʘ ʜʣʷ ʩʦʨʪʫ ʈʝʬʦʨʤ ï 

Rʫ.xz=0,97 ʧʨʠ F=110. ʆʪʨʠʤʘʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ (R2=0,94) ʜʦʚʦʜʠʪʴ, ʱʦ 

94% ʟʤʽʥ ʤʘʩʠ ʟʝʨʥʽʚʢʠ ʟʫʤʦʚʣʝʥʦ ʩʘʤʝ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʘʛʨʦʪʝʭʥʽʯʥʠʤʠ 
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ʬʘʢʪʦʨʘʤʠ (ʨʠʩ. 4.4).  

    

ʈʠʩ. 4.4. ɿʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʘ ʤʘʩʠ ʟʝʨʥʽʚʢʠ ʚ ʢʦʣʦʩʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʚʽʜ 

ʚʧʣʠʚʫ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ  

 

ʇʦʙʫʜʦʚʘʥʽ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʛʥʦʟʫʚʘʪʠ ʜʠʥʘʤʽʢʫ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʦʟʥʘʢʠ ʟʘʣʝʞʥʦ ʚʽʜ ʟʤʽʥʠ ʦʢʨʝʤʠʭ ʯʠʥʥʠʢʽʚ. ʊʘʢ, ʟʘ ʬʽʢʩʦʚʘʥʦʛʦ 

ʨ̔ ʚʥʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʟʙʽʣʴʰʝʥʥʷ ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘ ʢʦʞʥʽ 100 ʥʘʩ./ʤ2 

ʧʨʠʟʚʝʜʝ ʜʦ ʟʤʝʥʰʝʥʥʷ ʤʘʩʠ ʟʝʨʥʽʚʢʠ ʥʘ 1,6 ʤʛ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ ʥʘ 1,4 ʤʛ ʫ ʩʦʨʪʫ 

ʈʝʬʦʨʤ. ɺ ʩʚʦʶ ʯʝʨʛʫ, ʧʽʜʚʠʱʝʥʥʷ ʥʦʨʤʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʥʘ 45 ʢʛ/ʛʘ ʜ.ʨ. NPK 

ʟʘ ʩʪʘʙʽʣʴʥʦʾ ʥʦʨʤʠ ʚʠʩʽʚʫ ʟʫʤʦʚʠʪʴ ʟʥʠʞʝʥʥʷ ʤʘʩʠ ʟʝʨʥʽʚʢʠ ʧʰʝʥʠʮʽ ʥʘ 0,59 ʤʛ ʪʘ 

0,55 ʤʛ ʜʣʷ ʟʘʟʥʘʯʝʥʠʭ ʩʦʨʪʽʚ ʚʽʜʧʦʚʽʜʥʦ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʘʪʝʤʘʪʠʯʥʦ ʜʦʚʝʜʝʥʦ ʚʠʩʦʢʫ ʧʨʦʛʥʦʟʦʚʘʥʽʩʪʴ ʪʘ ʥʘʜʘʥʦ 

ʪʝʦʨʝʪʠʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʫ ʜʽʾ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʽ ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʫʣʴʪʫʨʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʦʙʦʭ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ï ʷʢ ʟʙʽʣʴʰʝʥʥʷ ʥʦʨʤ ʚʠʩʽʚʫ, ʪʘʢ ʽ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʽʚ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ï ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʤʘʩʠ ʟʝʨʥʽʚʢʠ 

ʟ ʢʦʣʦʩʘ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ.  

ʆʪʞʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʘʩʘ ʟʝʨʥʽʚʢʠ ʢʦʣʦʩʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʘʣʘ ʚʽʜ 

ʨʽʚʥʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ. ʇʽʜʚʠʱʝʥʥʷ ʥʦʨʤ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʚʽʜ N0P0K0 ʜʦ N75P60K60 ʩʧʨʠʷʣʦ ʟʤʝʥʰʝʥʥʶ ʤʘʩʠ ʟʝʨʥʽʚʢʠ ʫ 

ʢʦʣʦʩʽ: ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ï ʟ 42,14 ʜʦ 39,53 ʤʛ, ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï ʟ 42,73 ʜʦ 40,30 ʤʛ. 

ɸʥʘʣʦʛʽʯʥʫ ʪʝʥʜʝʥʮʽʶ ʚʽʜʤʽʯʝʥʦ ʽ ʟʘ ʟʙʽʣʴʰʝʥʥʷ ʥʦʨʤ ʚʠʩʽʚʫ ʚʽʜ 300 ʜʦ 450 ʥʘʩ./ʤĮ, 
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ʜʝ ʧʦʢʘʟʥʠʢ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʟʥʠʟʠʚʩʷ ʟ 42,03 ʜʦ 39,60 ʤʛ, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï ʟ 

42,56 ʜʦ 40,37 ʤʛ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʚʧʣʠʚ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʤʘʩʠ 

ʟʝʨʥʽʚʢʠ ʢʦʣʦʩʘ ʩʪʘʥʦʚʠʚ 54,52% ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 56,12% ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ, ʘ ʥʦʨʤ 

ʚʠʩʽʚʫ ʚʽʜʧʦʚʽʜʥʦ 45,03% ʪʘ 43,32%. ɺʩʪʘʥʦʚʣʝʥʽ ʟʘʣʝʞʥʦʩʪʽ ʦʧʠʩʫʶʪʴʩʷ 

ʨʽʚʥʷʥʥʷʤʠ ʧʨʷʤʦʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ: ʜʣʷ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʄʟʢɹ = 48,38532 ï 0,01314 

NPK ï 0,01608 ʅʚ, ʜʣʷ ʩʦʨʪʫ ʈʝʬʦʨʤ ʄʟʢʈ = 48,37998 ï 0,01231 NPK ï 0,01454 ʅʚ. 

 

4.3. ʋʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʧʝʰʥʠʮʽ ʦʟʠʤʦʾ  

ʇʰʝʥʠʮʷ ʦʟʠʤʘ (Triticum aestivum L.) ʻ ʦʜʥʽʻʶ ʟ ʧʨʦʚʽʜʥʠʭ ʧʨʦʜʦʚʦʣʴʯʠʭ 

ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʋʢʨʘʾʥʠ, ʟʝʨʥʦ ʷʢʦʾ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʙʦʨʦʰʥʘ, ʭʣʽʙʦʙʫʣʦʯʥʠʭ, ʤʘʢʘʨʦʥʥʠʭ ʪʘ ʽʥʰʠʭ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ. ɿʘ ʩʫʯʘʩʥʠʭ 

ʫʤʦʚ ʚʝʜʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʤʽʥʘʤʠ ʢʣʽʤʘʪʫ, 

ʟʨʦʩʪʘʥʥʷʤ ʚʘʨʪʦʩʪʽ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʽ ʧʦʪʨʝʙʦʶ ʚ ʝʬʝʢʪʠʚʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʨʝʩʫʨʩʽʚ, ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ 

ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ.  

ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʯʠʥʥʠʢʽʚ ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʾ ʪʘ ʩʪʘʙʽʣʴʥʦʾ ʚʨʦʞʘʡʥʦʩʪʽ 

ʻ ʦʧʪʠʤʽʟʘʮʽʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ ʽ ʧʨʘʚʠʣʴʥʠʡ ʚʠʙʽʨ ʥʦʨʤʠ ʚʠʩʽʚʫ 

ʥʘʩʽʥʥʷ. ʗʢ ʥʝʜʦʩʪʘʪʥʻ, ʪʘʢ ʽ ʥʘʜʤʽʨʥʝ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ, ʘ ʪʘʢʦʞ ʥʝʚʽʜʧʦʚʽʜʥʘ 

ʛʫʩʪʦʪʘ ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ ʤʦʞʫʪʴ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʦʩʽʚʽʚ ʪʘ 

ʷʢʽʩʪʴ ʟʝʨʥʘ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʩʫʯʘʩʥʦʾ ʘʛʨʦʥʦʤʽʯʥʦʾ ʥʘʫʢʠ ʻ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʦʻʜʥʘʥʥʷ ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʽ ʥʦʨʤ ʚʠʩʽʚʫ 

ʥʘʩʽʥʥʷ, ʷʢʝ ʟʘʙʝʟʧʝʯʠʪʴ ʥʘʡʧʦʚʥʽʰʫ ʨʝʘʣʽʟʘʮʽʶ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʩʦʨʪʽʚ 

ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʚ ʧʝʚʥʠʭ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ. 

ʇʨʦʙʣʝʤʘ ʦʧʪʠʤʽʟʘʮʽʾ ʥʦʨʤ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʽ ʚʠʙʦʨʫ ʥʦʨʤʠ 

ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʧʦʩʽʜʘʻ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʚ ʘʛʨʦʥʦʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ 

ʮʽ ʯʠʥʥʠʢʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʶʪʴ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ, ʨʽʚʝʥʴ 

ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʩʦʨʪʽʚ ʪʘ ʝʢʦʥʦʤʽʯʥʫ ʜʦʮʽʣʴʥʽʩʪʴ 

ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ [150, 151]. ɹʘʛʘʪʦ ʜʦʩʣʽʜʥʠʢʽʚ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʨʝʘʢʮʽʷ 

ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʥʘ ʤʽʥʝʨʘʣʴʥʝ ʞʠʚʣʝʥʥʷ ʪʘ ʛʫʩʪʦʪʫ ʧʦʩʽʚʫ ʦʙʫʤʦʚʣʶʻʪʴʩʷ 

ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ, ʙʽʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʩʦʨʪʫ, ʘ ʪʘʢʦʞ 
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ʝʣʝʤʝʥʪʘʤʠ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʩʧʦʩʦʙʘʤʠ ʩʽʚʙʠ, ʩʠʩʪʝʤʦʶ 

ʧʝʨʝʜʧʦʩʽʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʪʘ ʽʥʰʠʤʠ ʘʛʨʦʪʝʭʥʽʯʥʠʤʠ ʟʘʭʦʜʘʤʠ [152]. 

ʄʽʥʝʨʘʣʴʥʝ ʞʠʚʣʝʥʥʷ ʥʘʣʝʞʠʪʴ ʜʦ ʢʣʶʯʦʚʠʭ ʯʠʥʥʠʢʽʚ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ 

ʨʽʚʝʥʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʦʩʣʠʥ. ʋ ʯʠʩʣʝʥʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʧʨʠʩʚʷʯʝʥʠʭ ʨʦʣʽ ʘʟʦʪʫ, 

ʬʦʩʬʦʨʫ ʪʘ ʢʘʣʽʶ, ʟʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʘʟʦʪ ʻ ʦʩʥʦʚʥʠʤ ʤʘʢʨʦʝʣʝʤʝʥʪʦʤ, ʷʢʠʡ 

ʟʘʙʝʟʧʝʯʫʻ ʥʘʨʦʩʪʘʥʥʷ ʙʽʦʤʘʩʠ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʟʝʨʥʦʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ [153, 154]. 

ɺʦʜʥʦʯʘʩ ʬʦʩʬʦʨ ʽ ʢʘʣʽʡ ʤʘʶʪʴ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʦʟʚʠʪʢʫ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ, 

ʝʬʝʢʪʠʚʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʩʣʠʥ ʧʽʩʣʷ ʧʝʨʝʟʠʤʽʚʣʽ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʫʨʦʞʘʶ, ʟʦʢʨʝʤʘ ʢʦʣʦʩʘ ʽ ʢʽʣʴʢʦʩʪʽ ʟʝʨʝʥ ʫ ʥʴʦʤʫ [155, 156]. 

ʈʝʟʫʣʴʪʘʪʠ ʙʘʛʘʪʴʦʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ, ʱʦ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʟʦʪʥʠʭ ʽ ʬʦʩʬʦʨʥʠʭ ʜʦʙʨʠʚ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʨʽʚʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ ʪʘ ʧʦʧʝʨʝʜʥʴʦʛʦ ʘʛʨʦʭʽʤʽʯʥʦʛʦ ʬʦʥʫ. ɿʘ ʫʤʦʚ 

ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ˇʨʫʥʪʫ ʝʣʝʤʝʥʪʘʤʠ ʞʠʚʣʝʥʥʷ ʧʨʠʨʽʩʪ ʫʨʦʞʘʡʥʦʩʪʽ ʚʽʜ 

ʚʥʝʩʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʥʦʨʤ ʘʟʦʪʫ ʡ ʬʦʩʬʦʨʫ ʤʦʞʝ ʙʫʪʠ ʜʦʩʠʪʴ ʩʫʪʪʻʚʠʤ, ʪʦʜʽ ʷʢ ʥʘ 

ʚʠʩʦʢʦʨʦʜʶʯʠʭ ˇʨʫʥʪʘʭ ʪʘʢʘ ʟʘʣʝʞʥʽʩʪʴ ʧʨʦʷʚʣʷʻʪʴʩʷ ʤʝʥʰ ʚʠʨʘʞʝʥʦ [157]. 

ʑʦʜʦ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ, ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʥʝʦʜʥʦʟʥʘʯʥʠʡ ʭʘʨʘʢʪʝʨ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɿʦʢʨʝʤʘ, ʚ ʫʤʦʚʘʭ ʧʦʤʽʨʥʦʛʦ ʪʘ 

ʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʟʙʽʣʴʰʝʥʥʷ ʥʦʨʤʠ ʚʠʩʽʚʫ, ʷʢ ʧʨʘʚʠʣʦ, ʟʘʙʝʟʧʝʯʫʻ 

ʧʽʜʚʠʱʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʫʢʪʠʚʥʠʭ ʩʪʝʙʝʣ ʽ ʨʽʚʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʟʘ ʫʤʦʚʠ 

ʥʝʟʥʘʯʥʠʭ ʚʪʨʘʪ ʨʦʩʣʠʥ ʫ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ. ɺʦʜʥʦʯʘʩ ʥʘʜʤʽʨʥʝ ʟʘʛʫʱʝʥʥʷ ʧʦʩʽʚʽʚ 

ʧʦʩʠʣʶʻ ʢʦʥʢʫʨʝʥʮʽʶ ʤʽʞ ʨʦʩʣʠʥʘʤʠ ʟʘ ʩʚʽʪʣʦ, ʚʦʣʦʛʫ ʪʘ ʝʣʝʤʝʥʪʠ ʞʠʚʣʝʥʥʷ, ʱʦ 

ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʟʤʝʥʰʝʥʥʷ ʤʘʩʠ 1000 ʟʝʨʝʥ ʽ ʧʦʛʽʨʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ 

ʟʝʨʥʘ, ʟʦʢʨʝʤʘ ʚʤʽʩʪʫ ʙʽʣʢʘ [158, 159]. 

ʂʨʽʤ ʪʦʛʦ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʘ ʩʪʨʝʩʦʚʠʭ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ, ʪʘʢʠʭ ʷʢ 

ʧʦʩʫʭʘ, ʧʽʜʚʠʱʝʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʘʙʦ ʟʥʘʯʥʘ ʟʘʛʠʙʝʣʴ ʨʦʩʣʠʥ ʧʽʩʣʷ ʧʝʨʝʟʠʤʽʚʣʽ, 

ʚʧʣʠʚ ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ ʤʦʞʝ ʙʫʪʠ ʤʝʥʰ ʚʠʨʘʞʝʥʠʤ ʧʦʨʽʚʥʷʥʦ 

ʟ ʜʽʻʶ ʘʟʦʪʥʦʛʦ ʞʠʚʣʝʥʥʷ [160]. ʊʘʢʠʤ ʯʠʥʦʤ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʝʚʥʦʾ 

ʥʦʨʤʠ ʚʠʩʽʚʫ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʻʪʴʩʷ ʾʾ ʚʟʘʻʤʦʜʽʻʶ ʟ ʧʦʛʦʜʥʠʤʠ ʫʤʦʚʘʤʠ ʪʘ 

ʨʽʚʥʝʤ ʤʽʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʥʷ.  

ɼʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʽ ʚ ʫʤʦʚʘʭ ʥʝʩʪʽʡʢʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ 
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ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ, ʚʠʷʚʠʣʠ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʘʢʮʽʾ ʧʰʝʥʠʮʽ ʥʘ ʛʫʩʪʦʪʫ ʩʪʦʷʥʥʷ 

ʨʦʩʣʠʥ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʥʦʨʤʠ ʚʠʩʽʚʫ 4,2 ʤʣʥ ʰʪ./ʛʘ ʧʦʢʘʟʥʠʢʠ ʝʣʝʤʝʥʪʽʚ 

ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʙʫʣʠ ʽʩʪʦʪʥʦ ʚʠʱʠʤʠ ʧʦʨʽʚʥʷʥʦ ʟ ʥʦʨʤʦʶ 5,0 ʤʣʥ ʰʪ./ʛʘ. 

ɿʦʢʨʝʤʘ, ʜʦʚʞʠʥʘ ʢʦʣʦʩʘ ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʥʘ 1,6 ʩʤ, ʢʽʣʴʢʽʩʪʴ ʟʝʨʥʠʥ ʫ ʢʦʣʦʩʽ ï ʥʘ 

12,6 ʰʪ., ʤʘʩʘ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ ï ʥʘ 0,55 ʛ, ʘ ʤʘʩʘ 1000 ʟʝʨʝʥ ï ʥʘ 3,5 ʛ [161]. 

ɿʘ ʜʘʥʠʤʠ ʥʘʫʢʦʚʮʽʚ ʊ.ɺ. ʂʦʣʽʙʘʙʯʫʢ, ʆ.ɺ. ʂʫʟʴʤʝʥʢʦ, ʆ.ɯ. ɿʘʨʚʠ ʪʘ 

ɺ.ɺ. ʃʶʙʠʯʘ, ʫ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʥʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ ʧʰʝʥʠʮʽ 

ʤôʷʢʦʾ ʦʟʠʤʦʾ ʦʪʨʠʤʘʥʦ ʟʘ ʥʦʨʤʠ ʚʠʩʽʚʫ 5 ʤʣʥ ʥʘʩʽʥʠʥ/ʛʘ, ʜʝ ʚʦʥʘ ʩʪʘʥʦʚʠʣʘ 5,53 

ʪ/ʛʘ [162]. ɿʤʝʥʰʝʥʥʷ ʥʦʨʤʠ ʚʠʩʽʚʫ ʜʦ 4 ʤʣʥ/ʛʘ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʟʥʠʞʝʥʥʷʤ 

ʫʨʦʞʘʡʥʦʩʪʽ ʧʨʠʙʣʠʟʥʦ ʥʘ 5% ʧʦʨʽʚʥʷʥʦ ʟ ʦʧʪʠʤʘʣʴʥʠʤ ʚʘʨʽʘʥʪʦʤ. ɺʦʜʥʦʯʘʩ 

ʧʽʜʚʠʱʝʥʥʷ ʥʦʨʤʠ ʚʠʩʽʚʫ ʜʦ 8 ʤʣʥ/ʛʘ ʪʘʢʦʞ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʣʦ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, 

ʟʫʤʦʚʣʶʶʯʠ ʟʤʝʥʰʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʥʘ 3ï5%. 

ʆʪʞʝ, ʧʦʧʨʠ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʚʝʜʝʥʠʭ ʫ ʩʬʝʨʽ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʨʦʱʫʚʘʥʥʷ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ, ʟʘʣʠʰʘʶʪʴʩʷ ʧʠʪʘʥʥʷ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʧʦʜʘʣʴʰʦʛʦ 

ʚʠʚʯʝʥʥʷ, ʟʫʤʦʚʣʝʥʽ ʢʣʽʤʘʪʠʯʥʠʤʠ ʟʤʽʥʘʤʠ, ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʥʦʚʠʭ ʩʦʨʪʽʚ ʪʘ 

ʽʥʰʠʤʠ ʯʠʥʥʠʢʘʤʠ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ ʦʧʪʠʤʽʟʘʮʽʷ 

ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʽ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ, ʱʦ ʻ ʚʘʞʣʠʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ 

ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʦʩʽʚʽʚ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ 

ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʩʪʘʥʦʚʠʚ 6,12 ʪ/ʛʘ, ʪʦʜʽ ʷʢ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï 

6,59 ʪ/ʛʘ. ʋ ʪʘʙʣ. 4.7 ʥʘʚʝʜʝʥʦ ʚʧʣʠʚ ʜʚʦʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʚʢʣʶʯʝʥʠʭ ʜʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫ, ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ, ʷʢʠʡ ʤʘʚ ʥʝʦʜʥʘʢʦʚʠʡ ʭʘʨʘʢʪʝʨ. ʋ 

ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʟʘ ʥʦʨʤʠ ʚʠʩʽʚʫ 300 ʰʪ./ʤ2 ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʩʪʘʥʦʚʠʣʘ 4,11 ʪ/ʛʘ, 

ʧʨʠ 350 ʰʪ./ʤ2 ï 4,28 ʪ/ʛʘ, ʧʨʠ 400 ʰʪ./ʤ2 ï 4,51 ʪ/ʛʘ, ʘ ʟʘ ʚʠʩʽʚʫ 450 ʰʪ./ʤ2 ï 4,61 

ʪ/ʛʘ. ʋ ʩʦʨʪʫ ʈʝʬʦʨʤ ʟʘ ʚʽʜʧʦʚʽʜʥʠʭ ʥʦʨʤ ʚʠʩʽʚʫ ʦʪʨʠʤʘʥʦ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ 

ʚʨʦʞʘʡʥʦʩʪʽ: 4,54 ʪ/ʛʘ, 4,72 ʪ/ʛʘ, 4,95 ʪ/ʛʘ ʪʘ 5,09 ʪ/ʛʘ ʚʽʜʧʦʚʽʜʥʦ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʥʫʣʦ ʥʘ ʨʽʚʝʥʴ 

ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ. ɸʥʘʣʽʟ ʚʧʣʠʚʫ ʮʴʦʛʦ ʬʘʢʪʦʨʘ, ʧʨʦʚʝʜʝʥʠʡ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʩʪʫ ɼʫʥʢʘʥʘ, ʟʘʩʚʽʜʯʠʚ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʞʥʦʾ ʜʦʩʣʽʜʞʫʚʘʥʦʾ 

ʥʦʨʤʠ ʫʜʦʙʨʝʥʥʷ (ʪʘʙʣ. 4.8). ɼʣʷ ʚʩʽʭ ʯʦʪʠʨʴʦʭ ʚʘʨʽʘʥʪʽʚ ʫʜʦʙʨʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ 
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ʦʢʨʝʤʽ ʩʪʘʪʠʩʪʠʯʥʽ ʛʨʫʧʠ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʥʘʷʚʥʽʩʪʴ ʽʩʪʦʪʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ 

ʥʠʤʠ. ʅʘʡʥʠʞʯʽ ʧʦʢʘʟʥʠʢʠ ʚʨʦʞʘʡʥʦʩʪʽ ʟʘʬʽʢʩʦʚʘʥʦ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ ʙʝʟ 

ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ. 

ʊʘʙʣʠʮʷ 4.7 

ʇʦʢʘʟʥʠʢ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʘʢʪʦʨʽʚ, ʪ/ʛʘ (ʩʝʨʝʜʥʻ ʟʘ 2023ï2025 ʨʨ.) 

ʅʦʨʤʘ 

ʜʦʙʨʠʚ, ʢʛ/ʛʘ 

ʜ.ʨ. 

ʩʦʨʪ ɹʦʜʠʮʝʢ  ʩʦʨʪ ʈʝʬʦʨʤ  

ʥʦʨʤʘ ʚʠʩʽʚʫ, ʥʘʩ./ʤ2 

300 350 400 450 300 350 400 450 

N0P0K0 4,11 4,28 4,51 4,61 4,54 4,72 4,95 5,09 

N45P30K30 5,60 5,65 5,67 5,63 6,11 6,14 6,17 6,16 

N60P45K45 6,77 6,78 6,83 6,75 7,30 7,29 7,26 7,21 

N75P60K60 7,71 7,72 7,69 7,65 8,10 8,15 8,11 8,09 

ʉʝʨʝʜʥʻ ʧʦ 

ʬʘʢʪʦʨʫ 
6,12 6,59 

ʅɯʈ0,05  

ɸ 2023 ʨ. ï 0,28; 2024 ʨ. ï 0,25; 2025 ʨ. ï 0,32 2023 ʨ. ï 0,24; 2024 ʨ. ï 0,30; 2025 ʨ. ï 0,26 

ɺ 2023 ʨ. ï 0,28; 2024 ʨ. ï 0,25; 2025 ʨ. ï 0,32 2023 ʨ. ï 0,24; 2024 ʨ. ï 0,30; 2025 ʨ. ï 0,26 

ɸɺ 2023 ʨ. ï 0,14; 2024 ʨ. ï 0,12; 2025 ʨ. ï 0,16 2023 ʨ. ï 0,12; 2024 ʨ. ï 0,15; 2025 ʨ. ï 0,13 

 

ɿʘ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʫ ʥʦʨʤʽ N45P30K30 ʫʨʦʞʘʡʥʽʩʪʴ ʽʩʪʦʪʥʦ ʟʨʦʩʣʘ ʽ ʩʪʘʥʦʚʠʣʘ 

ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ 5,64 ʪ/ʛʘ, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï 6,15 ʪ/ʛʘ. ʇʦʜʘʣʴʰʝ ʧʽʜʚʠʱʝʥʥʷ 

ʥʦʨʤʠ ʜʦ N60P45K45 ʟʘʙʝʟʧʝʯʠʣʦ ʟʙʽʣʴʰʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʜʦ 6,78 ʪ/ʛʘ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ 

ʪʘ 7,26 ʪ/ʛʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ. ʄʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʦʜʝʨʞʘʥʦ ʟʘ 

ʚʘʨʽʘʥʪʫ ʫʜʦʙʨʝʥʥʷ N75P60K60, ʜʝ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʚʦʥʠ ʜʦʩʷʛʘʣʠ 7,69 ʪ/ʛʘ, ʘ ʫ ʩʦʨʪʫ 

ʈʝʬʦʨʤ ï 8,11 ʪ/ʛʘ. 

ɺʦʜʥʦʯʘʩ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʞʥʝ ʥʘʩʪʫʧʥʝ ʧʽʜʚʠʱʝʥʥʷ ʥʦʨʤʠ ʝʣʝʤʝʥʪʽʚ 

ʞʠʚʣʝʥʥʷ ʥʘ 15 ʢʛ/ʛʘ ʜ. ʨ. ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʧʝʨʝʜʥʽʤ ʩʧʨʠʷʣʦ ʧʦʜʘʣʴʰʦʤʫ ʽʩʪʦʪʥʦʤʫ 

ʟʨʦʩʪʘʥʥʶ ʚʨʦʞʘʡʥʦʩʪʽ, ʦʜʥʘʢ ʝʬʝʢʪ ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʚʘʚʩʷ. ʊʘʢ, ʧʨʠʨʽʩʪ 

ʫʨʦʞʘʡʥʦʩʪʽ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʩʪʘʥʦʚʠʚ 1,26; 1,14 ʽ 0,91 ʪ/ʛʘ, ʪʦʜʽ ʷʢ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ 

ï 1,33; 1,11 ʽ 0,85 ʪ/ʛʘ ʚʽʜʧʦʚʽʜʥʦ. 

ʋ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 2023ï2025 ʨʨ. ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ ʙʝʟ 
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ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʥʦʨʤʘ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʣʘ ʥʘ 

ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ. ʇʽʜʚʠʱʝʥʥʷ ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘ 100 ʥʘʩ./ʤ2 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʜʦʩʪʦʚʽʨʥʠʤ ʟʨʦʩʪʘʥʥʷʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʦʩʽʚʽʚ. 

ʊʘʙʣʠʮʷ 4.8 

ɻʨʫʧʫʚʘʥʥʷ ʜʘʥʠʭ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ 

ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʟʘ ʪʝʩʪʦʤ ɼʫʥʢʘʥʘ, ʪ/ʛʘ  

(ʩʝʨʝʜʥʻ ʟʘ 2023-2025 ʨʨ.)  

 ̄ ʅʦʨʤʘ ʜʦʙʨʠʚ  ʩʦʨʪ ɹʦʜʠʮʝʢ   ʩʦʨʪ ʈʝʬʦʨʤ  
ɻʦʤʦʛʝʥʥʽ ʛʨʫʧʠ  

1 2 3 4 

1 N0P0K0 4,38 4,82 ****     

2 N45P30K30 5,64 6,15  ****    

3 N60P45K45 6,78 7,26   ****   

4 N75P60K60 7,69 8,11    ****  

 

ʊʘʢ, ʫ 2023 ʨʦʮʽ ʚ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʫʨʦʞʘʡʥʽʩʪʴ ʟʘ ʥʦʨʤʠ ʚʠʩʽʚʫ 300 ʥʘʩ./ʤ2 

ʩʪʘʥʦʚʠʣʘ 4,14 ʪ/ʛʘ, ʘ ʟʘ 400 ʥʘʩ./ʤ2 ï 4,53 ʪ/ʛʘ, ʱʦ ʟʘʙʝʟʧʝʯʠʣʦ ʽʩʪʦʪʥʠʡ ʧʨʠʨʽʩʪ ʥʘ 

0,39 ʪ/ʛʘ (ʅɯʈ0,05ï0,28). ʇʦʜʽʙʥʘ ʪʝʥʜʝʥʮʽʷ ʚʽʜʟʥʘʯʘʣʘʩʷ ʽ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʥʦʨʤ 

ʚʠʩʽʚʫ 350 ʪʘ 450 ʥʘʩ./ʤ2, ʜʝ ʧʦʢʘʟʥʠʢʠ ʩʪʘʥʦʚʠʣʠ ʚʽʜʧʦʚʽʜʥʦ 4,30 ʪʘ 4,65 ʪ/ʛʘ, ʘ 

ʨʽʟʥʠʮʷ (0,35 ʪ/ʛʘ) ʙʫʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦʶ. ʋ ʩʦʨʪʫ ʈʝʬʦʨʤ ʟʙʽʣʴʰʝʥʥʷ 

ʥʦʨʤʠ ʚʠʩʽʚʫ ʚʽʜ 300 ʜʦ 400 ʥʘʩ./ʤ2 ʪʘ ʚʽʜ 350 ʜʦ 450 ʥʘʩ./ʤ2 ʪʘʢʦʞ ʟʫʤʦʚʣʶʚʘʣʦ 

ʽʩʪʦʪʥʝ ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ï ʚ̔ ʜʧʦʚʽʜʥʦ ʥʘ 0,42 ʽ 0,38 ʪ/ʛʘ (ʅɯʈ0,05ï0,24). 

ʋ 2024 ʨʦʮʽ ʘʥʘʣʦʛʽʯʥʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʟʙʝʨʽʛʘʣʘʩʷ. ʋ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʧʨʠ 

ʟʽʩʪʘʚʣʝʥʥʽ ʥʦʨʤ ʚʠʩʽʚʫ 300 ʽ 400 ʥʘʩ./ʤ2 ʫʨʦʞʘʡʥʽʩʪʴ ʟʨʦʩʣʘ ʟ 3,84 ʜʦ 4,21 ʪ/ʛʘ, ʘ 

ʤʽʞ ʚʘʨʽʘʥʪʘʤʠ 350 ʽ 450 ʥʘʩ./ʤ2 ï ʟ 4,01 ʜʦ 4,28 ʪ/ʛʘ. ɺʩʪʘʥʦʚʣʝʥʽ ʧʨʠʨʦʩʪʠ (0,37 ʪʘ 

0,27 ʪ/ʛʘ) ʙʫʣʠ ʜʦʩʪʦʚʽʨʥʠʤʠ (ʅɯʈ0,05ï0,25). ʋ ʩʦʨʪʫ ʈʝʬʦʨʤ ʧʽʜʚʠʱʝʥʥʷ ʥʦʨʤʠ 

ʚʠʩʽʚʫ ʚʽʜ 300 ʜʦ 400 ʥʘʩ./ʤ2 ̔  ʚʽʜ 350 ʜʦ 450 ʥʘʩ./ʤ2 ʩʧʨʠʷʣʦ ʽʩʪʦʪʥʦʤʫ ʟʙʽʣʴʰʝʥʥʶ 

ʫʨʦʞʘʡʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 0,39 ʪʘ 0,35 ʪ/ʛʘ (ʅɯʈ0,05ï0,30). 

ʇʦʜʽʙʥʘ ʪʝʥʜʝʥʮʽʷ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʽ ʚ 2025 ʨʦʮʽ. ʋ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʨʽʟʥʠʮʷ ʤʽʞ 

ʥʦʨʤʘʤʠ ʚʠʩʽʚʫ 300 ʪʘ 400 ʥʘʩ./ʤ2 ʩʪʘʥʦʚʠʣʘ 0,43 ʪ/ʛʘ, ʘ ʤʽʞ 350 ʪʘ 450 ʥʘʩ./ʤ2 ï 

0,35 ʪ/ʛʘ (ʅɯʈ0,05ï0,32). ʋ ʩʦʨʪʫ ʈʝʬʦʨʤ ʫʨʦʞʘʡʥʽʩʪʴ ʪʘʢʦʞ ʜʦʩʪʦʚʽʨʥʦ ʟʨʦʩʪʘʣʘ: 
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ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʥʦʨʤ ʚʠʩʽʚʫ 300 ʽ 400 ʥʘʩ./ʤ2 ʧʨʠʨʽʩʪ ʩʪʘʥʦʚʠʚ 0,41 ʪ/ʛʘ, ʘ ʤʽʞ 350 ʽ 

450 ʥʘʩ./ʤ2 ï 0,36 ʪ/ʛʘ (ʅɯʈ0,05ï0,26). ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʪʘʢʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʙʫʣʘ 

ʭʘʨʘʢʪʝʨʥʦʶ ʩʘʤʝ ʜʣʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʽʘʥʪʘ, ʜʝ ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʥʝ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ. 

ʅʘ ʚʩʽʭ ʚʘʨʽʘʥʪʘʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʟʤʽʥʘ ʥʦʨʤ ʚʠʩʽʚʫ 

ʥʘʩʽʥʥʷ ʥʝ ʟʫʤʦʚʣʶʚʘʣʘ ʽʩʪʦʪʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʯʠ ʟʥʠʞʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ 

ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, 

ʚʠʢʦʥʘʥʦʛʦ ʟʘ ʪʝʩʪʦʤ ɼʫʥʢʘʥʘ, ʟʛʽʜʥʦ ʟ ʷʢʠʤ ʦʪʨʠʤʘʥʽ ʧʦʢʘʟʥʠʢʠ ʥʘʣʝʞʘʣʠ ʜʦ 

ʦʜʥʽʻʾ ʦʜʥʦʨʽʜʥʦʾ ʛʨʫʧʠ (ʪʘʙʣ. 4.9). 

ʊʘʙʣʠʮʷ 4.9 

ɻʨʫʧʫʚʘʥʥʷ ʜʘʥʠʭ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ 

ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʧʨʠ ʚʥʝʩʝʥʥʽ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʟʘ ʪʝʩʪʦʤ ɼʫʥʢʘʥʘ, 

ʪ/ʛʘ (ʩʝʨʝʜʥʻ ʟʘ 2023-2025 ʨʨ.)  

 ̄
ʅʦʨʤʘ ʚʠʩʽʚʫ, 

ʥʘʩ./ʤ2 
ʩʦʨʪ ɹʦʜʠʮʝʢ   ʩʦʨʪ ʈʝʬʦʨʤ  

ɻʦʤʦʛʝʥʥʽ ʛʨʫʧʠ  

1 

1 300 6,69 7,17 ****  

2 350 6,72 7,19 ****  

3 400 6,73 7,18 ****  

4 450 6,68 7,15 ****  

 

ʆʪʞʝ, ʚʩʪʘʥʦʚʣʝʥʦ ʯʽʪʢʫ ʟʘʣʝʞʥʽʩʪʴ ʨʽʚʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʚʽʜ ʥʦʨʤ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ. ʋ ʩʝʨʝʜʥʴʦʤʫ ʧʦ ʜʦʩʣʽʜʫ ʥʘ ʚʘʨʽʘʥʪʘʭ 

N0P0K0, N45P30K30, N60P45K45, N75P60K60 ʫʨʦʞʘʡʥʽʩʪʴ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʩʪʘʥʦʚʠʣʘ 

ʚʽʜʧʦʚʽʜʥʦ 4,38; 5,64; 6,78 ʪʘ 7,69 ʪ/ʛʘ, ʪʦʜʽ ʷʢ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï 4,82; 6,15; 7,26 ʽ 

8,11 ʪ/ʛʘ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʩʪʫʧʦʚʝ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʦʩʽʚʽʚ ʟʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʥʦʨʤ ʫʜʦʙʨʝʥʥʷ.  

ɺʠʷʚʣʝʥʦ ʽʩʪʦʪʥʠʡ ʚʧʣʠʚ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʥʘ ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ 

ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ. 

ɿʙʽʣʴʰʝʥʥʷ ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘ 100 ʥʘʩ./ʤ2 ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʚʘʨʽʘʥʪʽʚ 300 ʽ 400 ʥʘʩ./ʤ2, 

ʘ ʪʘʢʦʞ 350 ʽ 450 ʥʘʩ./ʤ2 ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʫʨʦʞʘʡʥʦʩʪʽ: ʫ 
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ʩʝʨʝʜʥʴʦʤʫ ʚ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ï ʥʘ 0,40 ʪʘ 0,33 ʪ/ʛʘ, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï ʥʘ 0,41 ʪʘ 0,37 

ʪ/ʛʘ ʚʽʜʧʦʚʽʜʥʦ. ɺʦʜʥʦʯʘʩ ʥʘ ʬʦʥʘʭ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʽʩʪʦʪʥʦʛʦ ʚʧʣʠʚʫ ʥʦʨʤ 

ʚʠʩʽʚʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ. 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 4 

ʈʝʘʣʽʟʘʮʽʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʣʦʩʘ ʟʘ ʢʽʣʴʢʽʩʪʶ ʟʝʨʝʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʜʝʪʝʨʤʽʥʫʚʘʣʦʩʷ ʷʢ ʨʽʚʥʝʤ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ, ʪʘʢ ʽ ʥʦʨʤʦʶ ʚʠʩʽʚʫ. ɿʘ 

ʥ̔ʪʝʥʩʠʬʽʢʘʮʽ ʾʥʦʨʤ ʜʦʙʨʠʚ ʚʽʜ N0P0K0 ʜʦ N75P60K60 ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʮʝʩ ʟʤʝʥʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʟʝʨʝʥ ʚ ʢʦʣʦʩʽ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʟ 31,77 ʜʦ 29,92 ʰʪ., ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï ʟ 

31,14 ʜʦ 29,42 ʰʪ. ɸʥʘʣʦʛʽʯʥʘ ʜʠʥʘʤʽʢʘ ʟʤʽʥ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʥʦʨʤ 

ʚʠʩʽʚʫ ʚʽʜ 300 ʜʦ 450 ʥʘʩ./ʤ2 ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʟ 31,99 ʜʦ 29,58 ʰʪ., ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ 

ï ʟ 31,36 ʜʦ 29,10 ʰʪ., ʚʽʜʧʦʚʽʜʥʦ. ɿʘ ʪʘʢʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʯʘʩʪʢʘ ʚʧʣʠʚʫ ʥʦʨʤ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʩʢʣʘʣʘ 37,01% ʜʣʷ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 36,51% ʜʣʷ ʩʦʨʪʫ ʈʝʬʦʨʤ; 

ʘ ʥʦʨʤ ʚʠʩʽʚʫ ï 62,27% ʪʘ 62,78%, ʚʽʜʧʦʚʽʜʥʦ. ʌʦʨʤʘ ʟʘʣʝʞʥʦʩʪʽ ʢʽʣʴʢʦʩʪʽ ʟʝʨʝʥ ʚ 

ʢʦʣʦʩʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʚʽʜ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʘʢʪʦʨʽʚ ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ 

ʧʨʷʤʦʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ: ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʂʟʢɹ = 37,91246 ï 0,00923 NPK ï 

0,01600 ʅʚ ʪʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ʂʟʢʈ = 39,91006 ï 0,00857 NPK ï 0,01502 ʅʚ.   

ʈʝʘʣʽʟʘʮʽʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʣʦʩʘ ʟʘ ʤʘʩʦʶ ʟʝʨʥʽʚʢʠ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʟʘʣʝʞʘʣʦ ʷʢ ʚʽʜ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ, ʪʘʢ ʚʽʜ ʥʦʨʤ ʚʠʩʽʚʫ. ɯʥʪʝʥʩʠʬʽʢʘʮʽʷ 

ʫʜʦʙʨʝʥʥʷ ʚʽʜ N0P0K0 ʜʦ N75P60K60 ʟʘʙʝʟʧʝʯʠʣʘ ʟʤʝʥʰʝʥʥʷ ʤʘʩʠ ʟʝʨʥʽʚʢʠ ʚ ʢʦʣʦʩʽ ʫ 

ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʟ 42,14 ʜʦ 39,53 ʤʛ, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï ʟ 42,73 ʜʦ 40,30 ʤʛ. 

ɸʥʘʣʦʛʽʯʥʘ ʜʠʥʘʤʽʢʘ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʥʦʨʤ ʚʠʩʽʚʫ ʚʽʜ 300 ʜʦ 450 

ʥʘʩ./ʤ2 ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʟ 42,03 ʜʦ 39,60 ʤʛ, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï ʟ 42,56 ʜʦ 40,37 ʤʛ, 

ʚʽʜʧʦʚʽʜʥʦ. ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʩʢʣʘʣʘ 54,52% ʜʣʷ ʩʦʨʪʫ 

ɹʦʜʠʮʝʢ ʪʘ 56,12% ʜʣʷ ʩʦʨʪʫ ʈʝʬʦʨʤ; ʘ ɺ ʥʦʨʤ ʚʠʩʽʚʫ ï 45,03% ʪʘ 43,32%, 

ʚʽʜʧʦʚʽʜʥʦ. ʌʦʨʤʘ ʟʘʣʝʞʥʦʩʪʽ ʤʘʩʠ ʟʝʨʥʽʚʢʠ ʢʦʣʦʩʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʚʽʜ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʘʢʪʦʨʽʚ ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ ʧʨʷʤʦʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ: ʫ ʩʦʨʪʫ 

ɹʦʜʠʮʝʢ ʄʟʢɹ = 48,38532 ï 0,01314 NPK ï 0,01608 ʅʚ ʪʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ʄʟʢʈ = 

48,37998 ï 0,01231 NPK ï 0,01454 ʅʚ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʨʽʚʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʚʽʜ ʥʦʨʤ 

ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ. ʅʘ ʚʘʨʽʘʥʪʘʭ N0P0K0, N45P30K30, N60P45K45, N75P60K60 
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ʦʪʨʠʤʘʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʽʩʪʦʪʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ ʫʨʦʞʘʡʥʦʩʪʽ, ʷʢʽ ʫ 

ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʩʪʘʥʦʚʠʣʠ ʚʽʜʧʦʚʽʜʥʦ 4,38; 5,64; 6,78 ʪʘ 7,69 ʪ/ʛʘ, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ 

ï 4,82; 6,15; 7,26 ʪʘ 8,11 ʪ/ʛʘ. ɺʦʜʥʦʯʘʩ ʟʘ ʥʦʨʤ ʚʠʩʽʚʫ 300, 350, 400 ʽ 450 ʥʘʩ./ʤĮ 

ʽʩʪʦʪʥʦʛʦ ʚʧʣʠʚʫ ʮʴʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʧʨʠ ʚʥʝʩʝʥʥʽ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ.  

ʆʧʫʙʣʽʢʦʚʘʥʽ ʧʨʘʮʽ ʟʘ ʨʦʟʜʽʣʦʤ 4 

1. ʂʣʠʤʠʰʝʥʘ ʈ.ɯ., ʉʚʠʥʘʨ ʄ.ʄ. ʋʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ 

ʚʽʜ ʚʧʣʠʚʫ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ. ɿʨʦʰʫʚʘʥʝ ʟʝʤʣʝʨʦʙʩʪʚʦ. 

2025. ɺʠʧ. ˉ84. ʉ. 63-67. https://doi.org/10.32848/0135-2369.2025.84.9   

2. ʉʚʠʥʘʨ ʄ.ʄ. ɿʘʣʝʞʥʽʩʪʴ ʢʽʣʴʢʦʩʪʽ ʟʝʨʝʥ ʚ ʢʦʣʦʩʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʚʽʜ 

ʚʧʣʠʚʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ. Scientific development in a changimg world: 

ʤʘʪʝʨʽʘʣʠ IV ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ. 13-15 ʢʚʽʪʥʷ 2026 ʨ. 

ʃʴʚʽʚ, 2026. ʉ. 36-39. 
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ʈʆɿɼɯʃ 5 

ʗʂɯʉʊʔ ɿɽʈʅɸ ʇʐɽʅʀʎɯ ʆɿʀʄʆɰ ɿɸʃɽɾʅʆ ɺɯɼ ɺʇʃʀɺʋ 

ʄɯʅɽʈɸʃʔʅʀʍ ɼʆɹʈʀɺ ʊɸ ʅʆʈʄ ɺʀʉɯɺʋ ʅɸʉɯʅʅʗ 

 

5.1. ʅʘʪʫʨʘ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ  

ɺ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘ ̒ʥʝ ʪʽʣʴʢʠ 

ʚʨʦʞʘʡʥʩ̔ʪɹ ʟʝʨʥʘ, ʘʣʝ  ̔ʡʦʛʦ ʧʦʢʘʟʥʠʢʠ ʪʝʭʥʦʣʦʛʽʯʥʽ, ʩʝʨʝʜ ʷʢʠʭ ʦʜʥʝ ʟ̔ ʥʠʭ ʤʽʩʮʴ 

ʟʘʡʤʘʻ ʥʘʪʫʨʘ ʟʝʨʥʘ. ʎʝʡ ʧʦʢʘʟʥʠʢ ʭʘʨʘʢʪʝʨʠʟʫʻ ʱʽʣʴʥʽʩʪʴ ʽ ʚʠʧʦʚʥʝʥʽʩʪʴ ʟʝʨʥʘ, ʻ 

ʚʘʞʣʠʚʠʤ ʢʨʠʪʝʨʽʻʤ ʦʮʽʥʢʠ ʡʦʛʦ ʷʢʦʩʪʽ, ʷʢʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʤʦʞʝ ʤʘʪʠ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʙʦʨʦʰʥʦʤʝʣʴʥʦ ʾʚʣʘʩʪʠʚʦʩʪʽ, ʚʠʭʦʜʫ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʪʘ ʪʦʚʘʨʥʦ ʾʮʽʥʥʦʩʪʽ ʟʝʨʥʘ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʯʠʥʥʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʥʘʪʫʨʠ ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʜʦʙʨʝ ʩʬʦʨʤʦʚʘʥʝ ʟʝʨʥʦ ʪʘ ʻ ʦʜʥʽʻʶ ʟ ʦʟʥʘʢ ʧʨʦʜʦʚʦʣʴʯʦʾ ʧʨʠʜʘʪʥʦʩʪʽ ʧʰʝʥʠʮʽ 

[163, 164].  

ʅʘʪʫʨʘ ʟʝʨʥʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʤʧʣʝʢʩʫ ʬʘʢʪʦʨʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ 

ʤʘʶʪʴ ʤʽʥʝʨʘʣʴʥʝ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ ʪʘ ʥʦʨʤʘ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ. ʋ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ 

ʚʽʜʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʚʧʣʠʚ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʥʘ ʮʝʡ ʧʦʢʘʟʥʠʢ ʻ ʥʝʦʜʥʦʟʥʘʯʥʠʤ ʽ 

ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʚʥʷ ʞʠʚʣʝʥʥʷ ʪʘ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʚʝʛʝʪʘʮʽʾ. ɹʽʣʴʰʽʩʪʴ 

ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʧʦʤʽʨʥʠʭ ʥʦʨʤ ʜʦʙʨʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ, ʧʨʦʪʝ ʥʘʜʤʽʨʥʝ ʧʽʜʚʠʱʝʥʥʷ ʜʦʟ ʘʟʦʪʫ ʥʝ ʟʘʚʞʜʠ ʟʘʙʝʟʧʝʯʫʻ ʡʦʛʦ 

ʧʦʜʘʣʴʰʝ ʟʨʦʩʪʘʥʥʷ. ɿʘ ʚʠʩʦʢʠʭ ʥʦʨʤ ʘʟʦʪʥʦʛʦ ʞʠʚʣʝʥʥʷ ʤʦʞʣʠʚʝ ʟʥʠʞʝʥʥʷ 

ʥʘʪʫʨʠ ʟʝʨʥʘ, ʦʩʦʙʣʠʚʦ ʟʘ ʜʝʬʽʮʠʪʫ ʚʦʣʦʛʠ ʚ ʧʝʨʽʦʜ ʥʘʣʠʚʫ. ʂʨʽʤ ʪʦʛʦ, ʽʥʪʝʥʩʠʚʥʝ 

ʥʘʨʦʩʪʘʥʥʷ ʚʝʛʝʪʘʪʠʚʥʦʾ ʤʘʩʠ ʨʦʩʣʠʥ ʤʦʞʝ ʧʦʩʠʣʶʚʘʪʠ ʢʦʥʢʫʨʝʥʮʽʶ ʟʘ ʨʝʩʫʨʩʠ 

ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʱʽʣʴʥʽʩʪʴ ʽ ʚʠʨʽʚʥʷʥʽʩʪʴ ʟʝʨʥʘ. ʊʦʤʫ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʾ ʥʘʪʫʨʠ ʟʝʨʥʘ ʚʘʞʣʠʚʠʤ ʻ ʥʝ ʤʘʢʩʠʤʘʣʴʥʠʡ, ʘ ʦʧʪʠʤʘʣʴʥʠʡ 

ʨʽʚʝʥʴ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ [165]. 

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʯʠʥʥʠʢʦʤ ʻ ʥʦʨʤʘ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ, ʷʢʘ 

ʚʠʟʥʘʯʘʻ ʛʫʩʪʦʪʫ ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ ʪʘ ʨʽʚʝʥʴ ʚʥʫʪʨʽʰʥʴʦʚʠʜʦʚʦʾ ʢʦʥʢʫʨʝʥʮʽʾ ʚ 

ʘʛʨʦʮʝʥʦʟʽ. ɿʘ ʥʘʜʤʽʨʥʦʛʦ ʟʘʛʫʱʝʥʥʷ ʧʦʩʽʚʽʚ ʧʦʛʽʨʰʫʶʪʴʩʷ ʫʤʦʚʠ ʦʩʚʽʪʣʝʥʥʷ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʩʣʠʥ ʚʦʣʦʛʦʶ ʡ ʝʣʝʤʝʥʪʘʤʠ ʞʠʚʣʝʥʥʷ, ʱʦ ʤʦʞʝ ʥʝʛʘʪʠʚʥʦ 

ʧʦʟʥʘʯʘʪʠʩʷ ʥʘ ʬʦʨʤʫʚʘʥʥʽ ʧʦʚʥʦʮʽʥʥʦʛʦ ʟʝʨʥʘ. ɺʦʜʥʦʯʘʩ ʥʝʜʦʩʪʘʪʥʷ ʛʫʩʪʦʪʘ 
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ʧʦʩʽʚʫ ʥʝ ʟʘʚʞʜʠ ʟʘʙʝʟʧʝʯʫʻ ʤʘʢʩʠʤʘʣʴʥʦ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ 

ʩʝʨʝʜʦʚʠʱʘ. ɿʘ ʜʘʥʠʤʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʥʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʥʘʪʫʨʠ ʟʝʨʥʘ 

ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʬʦʨʤʫʶʪʴʩʷ ʟʘ ʦʧʪʠʤʘʣʴʥʠʭ ʥʦʨʤ ʚʠʩʽʚʫ, ʪʦʜʽ ʷʢ ʥʘʜʤʽʨʥʝ ʾʭ 

ʟʙʽʣʴʰʝʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ [166].  

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʚʝʜʝʥʥʷ ʟʝʤʣʝʨʦʙʩʪʚʘ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ 

ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʦʻʜʥʘʥʥʷ ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʽ ʥʦʨʤ ʚʠʩʽʚʫ 

ʥʘʩʽʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠʤʝ ʥʝ ʣʠʰʝ ʚʠʩʦʢʫ ʚʨʦʞʘʡʥʽʩʪʴ, ʘ ʡ ʬʦʨʤʫʚʘʥʥʷ ʟʝʨʥʘ ʟ 

ʚʠʩʦʢʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ʊʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʬʘʢʪʦʨʽʚ ʥʘ ʥʘʪʫʨʫ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʻ ʚʘʞʣʠʚʠʤ ʥʘʫʢʦʚʠʤ ʽ ʧʨʘʢʪʠʯʥʠʤ 

ʟʘʚʜʘʥʥʷʤ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʦʪʨʠʤʘʥʦʾ ʧʨʦʜʫʢʮʽʾ [163, 166].  

ʅʘʫʢʦʚʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʥʦʨʤʠ ʚʠʩʽʚʫ ʪʘ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʘʪʫʨʫ ʟʝʨʥʘ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ. ɿʦʢʨʝʤʘ, ʫ ʩʦʨʪʫ 

ɹʦʜʠʮʝʢ ʬʽʢʩʫʚʘʣʠ ʢʦʣʠʚʘʥʥʷ ʮʴʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚʽʜ 745,4 ʜʦ 771,6 ʛ/ʣ, ʘ ʜʣʷ ʩʦʨʪʫ 

ʈʝʬʦʨʤ ï ʫ ʜʽʘʧʘʟʦʥʽ 743,3ï769,8 ʛ/ʣ (ʪʘʙʣ. 5.1). ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʧʦ ʜʦʩʣʽʜʫ 

ʩʢʣʘʣʠ 760,1 ʪʘ 758,1 ʛ/ʣ ʚʽʜʧʦʚʽʜʥʦ. 

ʊʘʙʣʠʮʷ 5.1 

ʇʦʢʘʟʥʠʢʠ ʥʘʪʫʨʠ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ, ʛ/ʣ (ʩʝʨʝʜʥʻ ʟʘ 2023-2025 ʨʨ.) 

ʅʦʨʤʘ 

ʜʦʙʨʠʚ, ʢʛ/ʛʘ 

ʜ.ʨ. 

ʩʦʨʪ ɹʦʜʠʮʝʢ  ʩʦʨʪ ʈʝʬʦʨʤ  

ʥʦʨʤʘ ʚʠʩʽʚʫ, ʥʘʩ./ʤ2 

300 350 400 450 300 350 400 450 

N0P0K0 765,0 770,9 771,6 768,2 762,4 768,8 769,8 765,9 

N45P30K30 759,5 765,7 766,6 762,9 757,1 763,8 764,8 760,7 

N60P45K45 753,5 760,0 761,1 757,0 751,2 758,1 759,4 754,9 

N75P60K60 745,4 752,2 753,4 749,1 743,3 750,5 751,9 747,2 

ʉʝʨʝʜʥʻ  760,1 758,1 

 

ʆʧʪʠʤʽʟʘʮʽʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʧʨʠʟʚʝʣʘ ʜʦ ʧʦʤʽʪʥʦʛʦ ʟʥʠʞʝʥʥʷ ʥʘʪʫʨʠ 

ʟʝʨʥʘ. ɿʦʢʨʝʤʘ, ʟʘ ʫʤʦʚ ʚʥʝʩʝʥʥʷ N45P30K30 ʪʘ ʛʫʩʪʦʪʠ ʧʦʩʽʚʫ 300, 350, 400 ʽ 450 
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ʥʘʩ./ʤ2 ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʩʪʘʥʦʚʠʣʠ ʚʽʜʧʦʚʽʜʥʦ 759,5; 765,7; 766,6 ʪʘ 

762,9 ʛ/ʣ. ʋ ʩʦʨʪʫ ʈʝʬʦʨʤ ʟʘ ʘʥʘʣʦʛʽʯʥʠʭ ʫʤʦʚ ʮʽ ʮʠʬʨʠ ʩʪʘʥʦʚʠʣʠ 757,1; 763,8; 

764,8 ʪʘ 760,7 ʛ/ʣ, ʱʦ ʚʠʷʚʠʣʦʩʷ ʥʠʞʯʝ ʟʘ ʢʦʥʪʨʦʣʴ ʥʘ 5,0ï5,5 ʛ/ʣ. ʅʘʩʪʫʧʥʝ 

ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʜʦ ʨʽʚʥʷ N60P45K45 ʟʫʤʦʚʠʣʦ ʧʦʜʘʣʴʰʝ ʟʥʠʞʝʥʥʷ ʥʘʪʫʨʠ: 

ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʧʝʨʝʜʥʽʤ ʬʦʥʦʤ ʚʦʥʘ ʟʤʝʥʰʠʣʘʩʷ ʥʘ 5,5ï6,0 ʛ/ʣ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 

ʥʘ 5,4ï5,9 ʛ/ʣ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ. ʅʘʡʤʝʥʰʽ ʧʦʢʘʟʥʠʢʠ ʟʘʬʽʢʩʫʚʘʣʠ ʥʘ ʬʦʥʽ N75P60K60, 

ʜʝ ʟʥʠʞʝʥʥʷ ʧʦʢʘʟʥʠʢʦ ʱʦʜʦ ʚʘʨʽʘʥʪʘ N60P45K45 ʩʪʘʥʦʚʠʣʦ ʱʝ 7,5ï8,1 ʛ/ʣ, ʟʘʣʝʞʥʦ 

ʚʽʜ ʛʝʥʦʪʠʧʫ ʪʘ ʛʫʩʪʦʪʠ ʚʠʩʽʚʫ. ʇʨʦʪʝ ʟʘ ʫʤʦʚ ʩʽʚʙʠ 300 ʽ 350 ʥʘʩ./ʤ2 ʦʪʨʠʤʘʥʘ 

ʥʘʪʫʨʘ ʟʝʨʥʘ ʟʘʜʦʚʦʣʴʥʷʣʘ ʢʨʠʪʝʨʽʾ ʜʨʫʛʦʛʦ ʢʣʘʩʫ ʟʛʽʜʥʦ ʟ ɼʉʊʋ 3768:2019. 

ɿʦʢʨʝʤʘ, ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʮʝʡ ʧʘʨʘʤʝʪʨ ʩʪʘʥʦʚʠʚ 752,2 ʪʘ 753,4 ʛ/ʣ, ʘ ʚ ʩʦʨʪʫ 

ʈʝʬʦʨʤ ï 750,5 ʽ 751,9 ʛ/ʣ.  

ʄʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʟʘ ʤʝʪʦʜʦʤ ʛʦʣʦʚʥʠʭ ʝʬʝʢʪʽʚ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ, 

ʱʦ ʥʘʡʚʠʱʽ ʧʘʨʘʤʝʪʨʠ ʥʘʪʫʨʠ ʟʝʨʥʘ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʢʦʥʪʨʦʣʶ. ʋ ʮʴʦʤʫ ʚʘʨʽʘʥʪʽ 

ʩʦʨʪ ɹʦʜʠʮʝʢ ʩʬʦʨʤʫʚʘʚ 768,9 ʛ/ʣ, ʘ ʩʦʨʪ ʈʝʬʦʨʤ ï 766,7 ʛ/ʣ (ʪʘʙʣ. 5.2, ʨʠʩ. 5.1).  

ʊʘʙʣʠʮʷ 5.2 

ɻʨʫʧʫʚʘʥʥʷ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʥʘʪʫʨʠ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ ʚʽʜ 

ʚʧʣʠʚʫ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʟʘ ʪʝʩʪʦʤ ɼʫʥʢʘʥʘ, ʛ/ʣ (ʩʝʨʝʜʥʻ ʟʘ 2023ï2025 ʨʨ.) 

 ̄
ʅʦʨʤʘ ʜʦʙʨʠʚ, 

ʢʛ/ʛʘ ʜ.ʨ. 

ʩʦʨʪ    ɻʦʤʦʛʝʥʥʽ ʛʨʫʧʠ 

ɹʦʜʠʮʝʢ  ʈʝʬʦʨʤ  1 2 3 4 

1 N0P0K0 768,9 766,7 ***     

2 N45P30K30 763,7 761,6  ***    

3 N60P45K45 757,9 755,9   ***   

4 N75P60K60 750,0 748,2    ***  

 

ʅʘʪʦʤʽʩʪʴ ʚʥʝʩʝʥʥʷ ʥʦʨʤʠ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ N45P30K30 ʚʠʢʣʠʢʘʣʘ 

ʩʫʪʪʻʚʝ ʟʤʝʥʰʝʥʥʷ ʟʥʘʯʝʥʴ ʜʦ 763,7 ʪʘ 761,6 ʛ/ʣ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʛʝʥʦʪʠʧʫ. ʅʘʩʪʫʧʥʝ 

ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʜʦʙʨʠʚ ʜʦ N60P45K45 ʪʘʢʦʞ ʧʨʠʟʚʝʣʦ ʜʦ ʟʥʠʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʜʦ 757,9 ʛ/ʣ, ʘ ʩʦʨʪʫ ʈʝʬʦʨʤ ï ʜʦ 755,9 ʛ/ʣ. ʅʘʡʥʠʞʯʠʡ ʨʽʚʝʥʴ ʥʘʪʫʨʠ 

ʟʘʬʽʢʩʫʚʘʣʠ ʥʘ ʬʦʥʽ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʩʠʯʝʥʥʷ N75P60K60, ʜʝ ʨʝʟʫʣʴʪʘʪʠ ʩʪʘʥʦʚʠʣʠ 

750,0 ʛ/ʣ ʜʣʷ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 748,2 ʛ/ʣ ʜʣʷ ʩʦʨʪʫ ʈʝʬʦʨʤ.  
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ʈʠʩ. 5.1. ɼʠʬʝʨʝʥʮʽʘʮʽʷ ʥʘʪʫʨʠ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ ʚʽʜ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʟʘ ʪʝʩʪʦʤ ɼʫʥʢʘʥʘ 

 

ʇʦʨʷʜ ʽʟ ʦʧʪʠʤʽʟʘʮʽʻʶ ʞʠʚʣʝʥʥʷ, ʩʪʨʫʢʪʫʨʘ ʧʦʩʽʚʫ ʪʘ ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ 

ʚʠʩʪʫʧʘʶʪʴ ʢʣʶʯʦʚʠʤʠ ʯʠʥʥʠʢʘʤʠ ʤʦʜʝʣʶʚʘʥʥʷ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʝʨʥʘ 

ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ. ɿʙʘʣʘʥʩʦʚʘʥʘ ʛʫʩʪʦʪʘ ʘʛʨʦʬʽʪʦʮʝʥʦʟʫ ʻ ʙʘʟʦʚʦʶ ʚʠʤʦʛʦʶ ʜʣʷ 

ʨʦʟʢʨʠʪʪʷ ʙʽʦʣʦʛʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʩʦʨʪʽʚ ʽ ʦʪʨʠʤʘʥʥʷ ʢʦʥʜʠʮʽʡʥʦʛʦ ʟʝʨʥʘ. 

ʄʘʪʝʤʘʪʠʯʥʘ ʚʝʨʠʬʽʢʘʮʽʷ ʟʘ ʢʨʠʪʝʨʽʻʤ ɼʫʥʢʘʥʘ ʜʦʚʝʣʘ ʚʠʩʦʢʫ ʟʥʘʯʫʱʽʩʪʴ ʚʧʣʠʚʫ 

ʥʦʨʤ ʚʠʩʽʚʫ ʥʘ ʥʘʪʫʨʫ ʟʝʨʥʘ (ʪʘʙʣ. 5.3, ʨʠʩ. 5.2).  

ʊʘʙʣʠʮʷ 5.3 

ɻʨʫʧʫʚʘʥʥʷ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʥʘʪʫʨʠ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ ʚʽʜ 

ʚʧʣʠʚʫ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʟʘ ʪʝʩʪʦʤ ɼʫʥʢʘʥʘ, ʛ/ʣ (ʩʝʨʝʜʥʻ ʟʘ 2023ï2025 ʨʨ.) 

 ̄
ʅʦʨʤʘ ʚʠʩʽʚʫ, 

ʥʘʩ./ʤ2 

ʩʦʨʪ    ɻʦʤʦʛʝʥʥʽ ʛʨʫʧʠ 

ɹʦʜʠʮʝʢ   ʈʝʬʦʨʤ  1 2 3 

1 300 755,9 753,5 ***    

2 350 762,2 760,3  ***   

3 400 763,2 761,5  ***   

4 450 759,3 757,2   ***  

 

ʇʽʢʦʚʽ ʨʽʚʥʽ ʦʟʥʘʢʠ, ʦʙᾷʻʜʥʘʥʽ ʚ ʦʜʠʥ ʛʦʤʦʛʝʥʥʠʡ ʢʣʘʩʪʝʨ, ʟʘʙʝʟʧʝʯʠʣʠ 

ʚʘʨʽʘʥʪʠ ʟ ʛʫʩʪʦʪʦʶ 350 ʪʘ 400 ʥʘʩ./ʤ2: 762,2 ʽ 763,2 ʛ/ʣ ʜʣʷ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 760,3 

ʽ 761,5 ʛ/ʣ ʜʣʷ ʩʦʨʪʫ ʈʝʬʦʨʤ. ɿʘʛʫʱʝʥʥʷ ʧʦʩʽʚʽʚ ʜʦ 450 ʥʘʩ./ʤ2 ʚʠʢʣʠʢʘʣʦ ʜʦʩʪʦʚʽʨʥʝ 



111 

ʟʥʠʞʝʥʥʷ ʥʘʪʫʨʠ ʜʦ 759,3 ʪʘ 757,2 ʛ/ʣ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʛʝʥʦʪʠʧʫ. ʅʘʡʥʠʞʯʽ ʧʘʨʘʤʝʪʨʠ 

ʟʘʬʽʢʩʫʚʘʣʠ ʟʘ ʤʽʥʽʤʘʣʴʥʦʛʦ ʚʠʩʽʚʫ 300 ʥʘʩ./ʤ2, ʜʝ ʥʘʪʫʨʘ ʩʪʘʥʦʚʠʣʘ 755,9 ʛ/ʣ ʫ 

ɹʦʜʠʮʝʢ ʪʘ 753,5 ʛ/ʣ ʫ ʈʝʬʦʨʤ. 

    

ʈʠʩ. 5.2. ɼʠʬʝʨʝʥʮʽʘʮʽʷ ʥʘʪʫʨʠ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ ʚʽʜ ʥʦʨʤ ʚʠʩʽʚʫ 

ʟʘ ʪʝʩʪʦʤ ɼʫʥʢʘʥʘ 

 

ʄʘʪʝʤʘʪʠʯʥʘ ʚʝʨʠʬʽʢʘʮʽʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʜʦʚʝʣʘ ʚʠʩʦʢʫ 

ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʥʘʪʫʨʠ ʟʝʨʥʘ (ʨʠʩ. 

5.3). ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʩʪʨʫʢʪʫʨʽ ʟʘʛʘʣʴʥʦʛʦ ʚʘʨʽʶʚʘʥʥʷ ʦʟʥʘʢʠ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ 

ʯʘʩʪʢʘ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʩʷʛʘʣʘ 85,75%, ʪʦʜʽ ʷʢ ʥʘ ʥʦʨʤʠ ʚʠʩʽʚʫ ʧʨʠʧʘʜʘʣʦ 

14,14%. ʉʭʦʞʠʡ ʨʦʟʧʦʜʽʣ ʩʠʣʠ ʜʽʾ ʬʘʢʪʦʨʽʚ ʚʽʜʟʥʘʯʝʥʦ ʡ ʜʣʷ ʩʦʨʪʫ ʈʝʬʦʨʤ, ʜʝ 

ʟʘʟʥʘʯʝʥʽ ʧʦʢʘʟʥʠʢʠ ʩʪʘʥʦʚʠʣʠ 83,08% ʪʘ 16,81%, ʚʽʜʧʦʚʽʜʥʦ. 

ʆʪʞʝ, ʫʟʘʛʘʣʴʥʶʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʚʘʨʪʦ 

ʧ̔ ʜʢʨʝʩʣʠʪʠ ʜʦʤʽʥʘʥʪʥʝ ʟʥʘʯʝʥʥʷ ʫʤʦʚ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʟʘ ʚʧʣʠʚʦʤ ʥʘ 

ʷʢʽʩʥ ̔ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ. ɿʙʽʣʴʰʝʥʥʷ ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ 

ʚʽʜ N45P30K30 ʜʦ N60P45K45 ʪʘ N75P60K60 ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʟʥʠʞʝʥʥʷʤ ʥʘʪʫʨʠ ʟʝʨʥʘ 

763,7; 757,9; 750,0 ʛ/ʣ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 761,6; 755,9; 748,2 ʛ/ʣ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ.  

ʆʜʥʦʯʘʩʥʦ ʜʦʚʝʜʝʥʦ ʽʩʪʦʪʥʫ ʟʘʣʝʞʥʽʩʪʴ ʮʴʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚʽʜ ʥʦʨʤ ʚʠʩʽʚʫ 

ʥʘʩʽʥʥʷ. ʄʘʢʩʠʤʘʣʴʥʫ ʥʘʪʫʨʫ ʩʬʦʨʤʫʚʘʣʠ ʘʛʨʦʮʝʥʦʟʠ ʟʘ ʥʦʨʤ ʚʠʩʽʚʫ 350 ʽ 400 

ʥʘʩ./ʤ2: 762,2 ̔ 763,2 ʛ/ʣ ʚʦʥʘ ʩʪʘʥʦʚʠʣʘ ʜʣʷ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 760,3 ̔ 761,5 ʛ/ʣ ï ʜʣʷ 

ʩʦʨʪʫ ʈʝʬʦʨʤ. 
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ʈʠʩ. 5.3. ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʥʘ ʥʘʪʫʨʫ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ (ʬʘʢʪʦʨ ɸ ï 

ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ, ʬʘʢʪʦʨ ɺ ï ʥʦʨʤʠ ʚʠʩʽʚʫ) 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʮʽʥʶʚʘʥʥʷ ʩʠʣʠ ʜʽʾ ʯʠʥʥʠʢʽʚ, ʢʣʶʯʦʚʘ ʨʦʣʴ ʥʘʣʝʞʘʣʘ 

ʤʽʥʝʨʘʣʴʥʠʤ ʜʦʙʨʠʚʘʤ 85,75% ʪʘ 83,08% ʫ ʩʦʨʪʽʚ ɹʦʜʠʮʝʢ ʪʘ ʈʝʬʦʨʤ, ʪʦʜʽ ʷʢ 

ʦʧʪʠʤʽʟʘʮʽʷ ʛʫʩʪʦʪʠ ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ ʤʘʣʘ ʤʝʥʰʠʡ, ʘʣʝ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʡ 

ʚʧʣʠʚ 14,14% ʪʘ 16,81%.  

 

5.2. ɺʤʽʩʪ ʙʽʣʢʘ ʚ ʟʝʨʥʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ  

ɺʤʽʩʪ ʙʽʣʢʘ ʚ ʟʝʨʥʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʻ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ, 

ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʡʦʛʦ ʭʘʨʯʦʚʫ, ʪʝʭʥʦʣʦʛʽʯʥʫ ʪʘ ʭʣʽʙʦʧʝʢʘʨʩʴʢʫ ʮʽʥʥʽʩʪʴ. ɺʠʩʦʢʠʡ 

ʨʽʚʝʥʴ ʙʽʣʢʘ ʟʘʙʝʟʧʝʯʫʻ ʧʦʢʨʘʱʝʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʝʨʥʘ, ʧʽʜʚʠʱʫʻ 

ʷʢʽʩʪʴ ʢʣʝʡʢʦʚʠʥʠ ʪʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʧʨʠʜʘʪʥʽʩʪʴ ʟʝʨʥʘ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʙʦʨʦʰʥʘ ʽ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ. ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʚʝʜʝʥʥʷ ʟʝʤʣʝʨʦʙʩʪʚʘ 

ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʥʝ ʣʠʰʝ ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ, ʘ ʡ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʟʝʨʥʘ ʟ ʦʧʪʠʤʘʣʴʥʠʤ ʚʤʽʩʪʦʤ ʙʽʣʢʘ. 

ʆʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ ʚʧʣʠʚʘ ̒ʥʘ ʥʘʢʦʧʠʯʝʥʥʷ ʙʽʣʢʦʚʠʭ 

ʨʝʯʦʚʠʥ ʫ ʟʝʨʥʽ, ʻ ʤʽʥʝʨʘʣʴʥʝ ʫʜʦʙʨʝʥʥʷ ʨʦʩʣʠʥ. ʆʩʦʙʣʠʚʫ ʨʦʣʴ ʫ ʮʴʦʤʫ ʧʨʦʮʝʩʽ 

ʚʽʜʽʛʨʘʻ ʘʟʦʪ, ʷʢʠʡ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʘʤʽʥʦʢʠʩʣʦʪ ʽ ʙʽʣʢʽʚ. ɿʘ ʜʘʥʠʤʠ 

ɻ.ʄ. ɻʦʩʧʦʜʘʨʝʥʢʘ, ʆ.ɼ. ʏʝʨʥʦ, ɺ.ʇ. ɹʦʡʢʘ ʪʘ ʆ.ʖ. ʉʪʘʩʽʥʻʚʠʯ, ʟʘʩʪʦʩʫʚʘʥʥʷ 
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ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʩʧʨʠʷʻ ʧʦʢʨʘʱʝʥʥʶ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ, 

ʟʦʢʨʝʤʘ ʧʽʜʚʠʱʝʥʥʶ ʚʤʽʩʪʫ ʙʽʣʢʘ ʪʘ ʢʣʝʡʢʦʚʠʥʠ [165]. ɸʥʘʣʦʛʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʦʪʨʠʤʘʣʘ ɯ.ɺ. ʉʤʽʨʥʦʚʘ, ʷʢʘ ʚʩʪʘʥʦʚʠʣʘ ʟʘʣʝʞʥʽʩʪʴ ʚʤʽʩʪʫ ʙʽʣʢʘ ʚ ʟʝʨʥʽ ʩʦʨʪʽʚ 

ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʚʽʜ ʫʤʦʚ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ [167]. 

ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʝʨʥʘ ʤʘʻ ʪʘʢʦʞ 

ʛʫʩʪʦʪʘ ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ, ʷʢʘ ʨʝʛʫʣʶʻʪʴʩʷ ʥʦʨʤʦʶ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ. ɺʽʜ ʦʧʪʠʤʘʣʴʥʦʾ 

ʛʫʩʪʦʪʠ ʧʦʩʽʚʫ ʟʘʣʝʞʠʪʴ ʨʽʚʝʥʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʩʣʠʥ ʩʚʽʪʣʦʤ, ʚʦʣʦʛʦʶ ʪʘ 

ʝʣʝʤʝʥʪʘʤʠ ʞʠʚʣʝʥʥʷ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʬʽʟʽʦʣʦʛʦ-ʙʽʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ 

ʽ ʥʘʢʦʧʠʯʝʥʥʷ ʙʽʣʢʘ ʚ ʟʝʨʥʽ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʊ.ɺ. ʂʦʣʽʙʘʙʯʫʢ, 

ʆ.ɺ. ʂʫʟʴʤʝʥʢʦ, ʆ.ɯ. ɿʘʨʚʠ ʪʘ ɺ.ɺ. ʃʶʙʠʯʘ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʤʽʥʘ ʥʦʨʤ ʚʠʩʽʚʫ 

ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʪʘ ʧʦʢʘʟʥʠʢʠ ʡʦʛʦ ʙʽʣʢʦʚʦ-

ʢʣʝʡʢʦʚʠʥʥʦʛʦ ʢʦʤʧʣʝʢʩʫ [166].  

ʆʪʞʝ, ʚʤʽʩʪ ʙʽʣʢʘ ʚ ʟʝʨʥʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʬʦʨʤʫʻʪʴʩʷ ʧʽʜ ʢʦʤʧʣʝʢʩʥʠʤ 

ʚʧʣʠʚʦʤ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ ʥʘʣʝʞʠʪʴ ʤʽʥʝʨʘʣʴʥʠʤ 

ʜʦʙʨʠʚʘʤ ʪʘ ʥʦʨʤʘʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʦʻʜʥʘʥʥʷ ʮʠʭ 

ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʻ ʚʘʞʣʠʚʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʦʜʝʨʞʘʥʥʷ ʚʠʩʦʢʠʭ 

ʫʨʦʞʘʾʚ ʟʝʨʥʘ ʟ ʧʽʜʚʠʱʝʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʘʢʪʫʘʣʴʥʽʩʪʴ 

ʧʨʦʚʝʜʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʟʘʩʚʽʜʯʠʣʠ, ʱʦ ʚʤʽʩʪ ʙʽʣʢʘ ʚ ʟʝʨʥʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʩʫʪʪʻʚʦ ʟʘʣʝʞʘʚ ʚʽʜ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʪʘ ʨʽʚʥʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ. ʋ ʩʦʨʪʫ 

ɹʦʜʠʮʝʢ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʟʤʽʥʶʚʘʣʠʩʷ ʚʽʜ 11,3 ʜʦ 14,6%, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ 

ï ʚʽʜ 11,0 ʜʦ 14,3% (ʪʘʙʣ. 5.4). ʋ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʚʘʨʽʘʥʪʘʤʠ ʜʦʩʣʽʜʫ ʚʤʽʩʪ ʙʽʣʢʘ 

ʩʪʘʥʦʚʠʚ 13,3% ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 12,9% ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ. ɿʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʩʧʨʠʷʣʦ ʜʦʩʪʦʚʽʨʥʦʤʫ ʧʽʜʚʠʱʝʥʥʶ ʚʤʽʩʪʫ ʙʽʣʢʘ ʚ ʟʝʨʥʽ 

ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ. ʊʘʢ, ʟʘ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʫ ʥʦʨʤʽ N45P30K30 ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ 300, 350, 

400 ʽ 450 ʥʘʩ./ʤ2 ʩʝʨʝʜʥʽʡ ʚʤʽʩʪ ʙʽʣʢʘ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʩʪʘʥʦʚʠʚ ʚʽʜʧʦʚʽʜʥʦ 12,4; 

13,3; 13,5 ʽ 12,9%, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï 12,1; 13,0; 13,1 ʽ 12,6%, ʱʦ ʙʫʣʦ ʥʘ 0,9ï1,1% 

ʚʠʱʝ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ʇʦʜʘʣʴʰʝ ʧʽʜʚʠʱʝʥʥʷ ʥʦʨʤʠ ʜʦʙʨʠʚ ʜʦ N60P45K45 

ʟʘʙʝʟʧʝʯʠʣʦ ʟʨʦʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʘ ʜʦ 13,3ï14,1% ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ ʜʦ 12,8ï13,8% 

ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ. ʅʘʡʚʠʱʠʡ ʚʤʽʩʪ ʙʽʣʢʘ ʚʽʜʟʥʘʯʝʥʦ ʟʘ ʨʽʚʥʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ 
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N75P60K60, ʜʝ ʧʦʨʽʚʥʷʥʦ ʟ ʚʘʨʽʘʥʪʦʤ N60P45K45 ʧʦʢʘʟʥʠʢ ʜʦʜʘʪʢʦʚʦ ʟʨʽʩ ʥʘ 0,4ï0,6% 

ʟʘʣʝʞʥʦ ʚʽʜ ʩʦʨʪʫ ʪʘ ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ. 

ʊʘʙʣʠʮʷ 5.4 

ʇʦʢʘʟʥʠʢʠ ʚʤʽʩʪʫ ʙʽʣʢʘ ʚ ʟʝʨʥʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ, % (ʩʝʨʝʜʥʻ ʟʘ 2023-2025 ʨʨ.) 

ʅʦʨʤʘ 

ʜʦʙʨʠʚ, ʢʛ/ʛʘ 

ʜ.ʨ. 

ʩʦʨʪ ɹʦʜʠʮʝʢ  ʩʦʨʪ ʈʝʬʦʨʤ  

ʥʦʨʤʘ ʚʠʩʽʚʫ, ʥʘʩ./ʤ2 

300 350 400 450 300 350 400 450 

N0P0K0 11,3 12,3 12,4 11,8 11,0 12,0 12,2 11,5 

N45P30K30 12,4 13,3 13,5 12,9 12,1 13,0 13,1 12,6 

N60P45K45 13,3 14,0 14,1 13,7 12,8 13,7 13,8 13,3 

N75P60K60 13,8 14,5 14,6 14,2 13,4 14,1 14,3 13,8 

ʉʝʨʝʜʥʻ 13,3 12,9 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʧʨʦʚʝʜʝʥʦʛʦ ʤʝʪʦʜʦʤ ʛʦʣʦʚʥʠʭ 

ʝʬʝʢʪʽʚ, ʥʘʡʥʠʞʯʠʡ ʚʤʽʩʪ ʙʽʣʢʘ ʚ ʟʝʨʥʽ ʚʽʜʟʥʘʯʝʥʦ ʥʘ ʥʝʫʜʦʙʨʝʥʦʤʫ ʚʘʨʽʘʥʪʽ, ʜʝ ʚʽʥ 

ʩʪʘʥʦʚʠʚ 11,9% ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 11,7% ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ (ʪʘʙʣ. 5.5, ʨʠʩ. 5.4).  

ʊʘʙʣʠʮʷ 5.5 

ɻʨʫʧʫʚʘʥʥʷ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʟʘ ʚʤʽʩʪʦʤ ʙʽʣʢʘ ʚ ʟʝʨʥʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʟʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʟʘ ʪʝʩʪʦʤ ɼʫʥʢʘʥʘ, % (ʩʝʨʝʜʥʻ ʟʘ 

2023ï2025 ʨʨ.) 

 ̄
ʅʦʨʤʘ ʜʦʙʨʠʚ, 

ʢʛ/ʛʘ ʜ.ʨ. 

ʩʦʨʪ    ɻʦʤʦʛʝʥʥʽ ʛʨʫʧʠ 

ɹʦʜʠʮʝʢ  ʈʝʬʦʨʤ  1 2 3 4 

1 N0P0K0 11,9 11,7 ***     

2 N45P30K30 13,0 12,7  ***    

3 N60P45K45 13,8 13,4   ***   

4 N75P60K60 14,3 13,9    ***  

 

ɺʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʫ ʥʦʨʤʽ N45P30K30 ʟʘʙʝʟʧʝʯʠʣʦ ʜʦʩʪʦʚʽʨʥʝ 

ʧʽʜʚʠʱʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʜʦ 13,0% ʽ 12,7% ʚʽʜʧʦʚʽʜʥʦ. ʇʦʜʘʣʴʰʝ ʟʨʦʩʪʘʥʥʷ 

ʨʽʚʥʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʜʦ N60P45K45 ʩʧʨʠʷʣʦ ʟʙʽʣʴʰʝʥʥʶ ʚʤʽʩʪʫ ʙʽʣʢʘ ʜʦ 
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13,8% ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 13,4% ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ. ʅʘʡʚʠʱʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ 

ʦʪʨʠʤʘʥʦ ʟʘ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʫ ʥʦʨʤʽ N75P60K60, ʟʘ ʷʢʦʾ ʚʤʽʩʪ ʙʽʣʢʘ ʜʦʩʷʛʘʚ 14,3% ʫ 

ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʽ 13,9% ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ. 

    

ʈʠʩ. 5.4. ɼʠʬʝʨʝʥʮʽʘʮʽʷ ʚʤʽʩʪʫ ʙʽʣʢʘ ʚ ʟʝʨʥʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ ʚʽʜ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʟʘ ʪʝʩʪʦʤ ɼʫʥʢʘʥʘ 

 

ʆʢʨʽʤ ʨʽʚʥʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ, ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʷʢʦʩʪʽ 

ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʚʽʜʽʛʨʘʻ ʥʦʨʤʘ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ. ʈʘʮʽʦʥʘʣʴʥʝ ʨʝʛʫʣʶʚʘʥʥʷ 

ʛʫʩʪʦʪʠ ʧʦʩʽʚʫ ʻ ʦʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʧʝʨʝʜʫʤʦʚ ʝʬʝʢʪʠʚʥʦʾ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʢʫʣʴʪʫʨʠ ʪʘ ʦʜʝʨʞʘʥʥʷ ʟʝʨʥʘ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ. ʈʝʟʫʣʴʪʘʪʠ 

ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘ ʪʝʩʪʦʤ ɼʫʥʢʘʥʘ ʟʘʩʚʽʜʯʠʣʠ ʜʦʩʪʦʚʽʨʥʠʡ ʚʧʣʠʚ ʥʦʨʤ 

ʚʠʩʽʚʫ ʥʘ ʚʤʽʩʪ ʙʽʣʢʘ ʚ ʟʝʨʥʽ (ʪʘʙʣ. 5.6, ʨʠʩ. 5.5).  

ʊʘʙʣʠʮʷ 5.6 

ɻʨʫʧʫʚʘʥʥʷ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʟʘ ʚʤʽʩʪʦʤ ʙʽʣʢʘ ʚ ʟʝʨʥʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʟʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʟʘ ʪʝʩʪʦʤ ɼʫʥʢʘʥʘ, % (ʩʝʨʝʜʥʻ ʟʘ 

2023ï2025 ʨʨ.) 

 ̄
ʅʦʨʤʘ ʚʠʩʽʚʫ, 

ʥʘʩ./ʤ2 

ʩʦʨʪ    ɻʦʤʦʛʝʥʥʽ ʛʨʫʧʠ 

ɹʦʜʠʮʝʢ   ʈʝʬʦʨʤ  1 2 3 

1 300 12,7 12,3 ***    

2 350 13,5 13,2  ***   

3 400 13,6 13,4  ***   

4 450 13,2 12,8   ***  
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ʈʠʩ. 5.5. ɼʠʬʝʨʝʥʮʽʘʮʽʷ ʚʤʽʩʪʫ ʙʽʣʢʘ ʚ ʟʝʨʥʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ ʚʽʜ ʥʦʨʤ 

ʚʠʩʽʚʫ ʟʘ ʪʝʩʪʦʤ ɼʫʥʢʘʥʘ 

 

ʅʘʡʚʠʱʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ, ʷʢʽ ʥʘʣʝʞʘʣʠ ʜʦ ʦʜʥʽʻʾ ʩʪʘʪʠʩʪʠʯʥʦ ʦʜʥʦʨʽʜʥʦʾ 

ʛʨʫʧʠ, ʩʬʦʨʤʫʚʘʣʠʩʷ ʟʘ ʥʦʨʤ ʚʠʩʽʚʫ 350 ʽ 400 ʥʘʩ./ʤ2 ʪʘ ʩʪʘʥʦʚʠʣʠ ʚʽʜʧʦʚʽʜʥʦ 13,5 

ʽ 13,6% ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 13,2 ʽ 13,4% ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ. ʇʽʜʚʠʱʝʥʥʷ ʥʦʨʤʠ ʚʠʩʽʚʫ 

ʜʦ 450 ʥʘʩ./ʤ2 ʟʫʤʦʚʣʶʚʘʣʦ ʜʦʩʪʦʚʽʨʥʝ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʙʽʣʢʘ ʜʦ 13,2% ʫ ʩʦʨʪʫ 

ɹʦʜʠʮʝʢ ʽ 12,8% ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ. ʅʘʡʥʠʞʯʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʦʪʨʠʤʘʥʦ ʟʘ ʥʦʨʤʠ 

ʚʠʩʽʚʫ 300 ʥʘʩ./ʤ2, ʜʝ ʚʤʽʩʪ ʙʽʣʢʘ ʩʪʘʥʦʚʠʚ 12,7% ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 12,3% ʫ ʩʦʨʪʫ 

ʈʝʬʦʨʤ. 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʜʦʚʝʣʘ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʥʽ ʯʠʥʥʠʢʠ ʩʫʪʪʻʚʦ 

ʟʤʽʥʶʚʘʣʠ ʚʤʽʩʪ ʙʽʣʢʘ (ʨʠʩ. 5.6), ʧʨʠʯʦʤʫ ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʩʫʪʪʻʚʦ ʧʝʨʝʚʘʞʘʶʪʴ 

ʟʘ ʩʠʣʦʶ ʚʧʣʠʚʫ. ʊʘʢ, ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ 84,48% ʥʘʣʝʞʘʣʦ ʤʽʥʝʨʘʣʴʥʦʤʫ ʫʜʦʙʨʝʥʥʶ, 

ʪʦʜʽ ʷʢ ʥʘ ʛʫʩʪʦʪʫ ʧʦʩʽʚʫ ʧʨʠʧʘʣʦ ʣʠʰʝ 15,10%. ɼʣʷ ʩʦʨʪʫ ʈʝʬʦʨʤ ʚʩʪʘʥʦʚʣʝʥʘ 

ʩʭʦʞʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ: 81,29% ʟʤʽʥ ʟʘʙʝʟʧʝʯʠʣʠ ʜʦʙʨʠʚʘ, ʘ ʥʦʨʤʠ ʚʠʩʽʚʫ 

ʩʬʦʨʤʫʚʘʣʠ ʣʠʰʝ 18,41%. 

ʋʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʘʩʚʽʜʯʫʻ ʚʘʛʦʤʫ ʨʦʣʴ ʤʽʥʝʨʘʣʴʥʦʛʦ 

ʞʠʚʣʝʥʥʷ ʫ ʧʨʦʜʫʢʫʚʘʥʥʽ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʟʝʨʥʘ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ. ʇʦʢʨʦʢʦʚʝ 

ʧʽʜʚʠʱʝʥʥʷ ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʚʽʜ ʤʽʥʽʤʘʣʴʥʦʾ N45P30K30 ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʾ 

N75P60K60 ʟʫʤʦʚʠʣʦ ʧʦʩʪʫʧʦʚʝ ʥʘʢʦʧʠʯʝʥʥʷ ʙʽʣʢʦʚʠʭ ʩʧʦʣʫʢ ʚ ʦʙʦʭ ʩʦʨʪʽʚ. ʋ ʩʦʨʪʫ 

ɹʦʜʠʮʝʢ ʮʝʡ ʧʦʢʘʟʥʠʢ ʟʨʦʩʪʘʚ ʚʽʜ 13,0% ʜʦ 13,8% ʪʘ 14,3%. ʉʦʨʪ ʈʝʬʦʨʤ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʘʥʘʣʦʛʽʯʥʫ ʜʠʥʘʤʽʢʫ, ʜʝ ʘʥʘʣʦʛʽʯʥʽ ʥʦʨʤʠ ʫʜʦʙʨʝʥʥʷ ʟʘʙʝʟʧʝʯʠʣʠ 
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ʚʤʽʩʪ ʙʽʣʢʘ ʚʽʜ 12,7% ʜʦ 13,4% ʪʘ 13,9%, ʚʽʜʧʦʚʽʜʥʦ. 

 

ʈʠʩ. 5.6. ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʥʘ ʥʘʪʫʨʫ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ (ʬʘʢʪʦʨ ɸ ï 

ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ, ʬʘʢʪʦʨ ɺ ï ʥʦʨʤʠ ʚʠʩʽʚʫ) 

 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʪʘʢʦʞ ʟʘʣʝʞʥʽʩʪʴ ʙʽʣʢʦʚʦʩʪʽ ʟʝʨʥʘ ʚʽʜ 

ʛʫʩʪʦʪʠ ʧʦʩʽʚʫ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ. ʄʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʮʝʡ ʧʦʢʘʟʥʠʢ ʜʦʩʷʛʘʚ ʟʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʨʤ 350 ʪʘ 400 ʥʘʩʽʥʠʥ ʥʘ ʢʚʘʜʨʘʪʥʠʡ ʤʝʪʨ. ɿʘ ʪʘʢʠʭ ʫʤʦʚ ʫ ʩʦʨʪʫ 

ɹʦʜʠʮʝʢ ʚʤʽʩʪ ʙʽʣʢʘ ʚ ʟʝʨʥʽ ʩʪʘʥʦʚʠʚ ʚʽʜʧʦʚʽʜʥʦ 13,5% ʪʘ 13,6%. ɼʣʷ ʩʦʨʪʫ ʈʝʬʦʨʤ 

ʟʘʬʽʢʩʫʚʘʣʠ ʩʭʦʞʽ ʨʝʟʫʣʴʪʘʪʠ ï 13,2% ʪʘ 13,4% ʜʣʷ ʢʦʞʥʦʾ ʟ ʥʦʨʤ ʚʠʩʽʚʫ. 

ʋ ʩʪʨʫʢʪʫʨʽ ʟʘʛʘʣʴʥʦʛʦ ʚʧʣʠʚʫ ʙʝʟʟʘʧʝʨʝʯʥʝ ʣʽʜʝʨʩʪʚʦ ʥʘʣʝʞʘʣʦ 

ʤʽʥʝʨʘʣʴʥʠʤ ʜʦʙʨʠʚʘʤ, ʷʢʽ ʟʫʤʦʚʠʣʠ 84,48% ʟʤʽʥ ʧʦʢʘʟʥʠʢʘ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 

81,29% ï ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ. ʅʘʪʦʤʽʩʪʴ ʚʘʛʘ ʥʦʨʤ ʚʠʩʽʚʫ ʚʠʷʚʠʣʘʩʷ ʟʥʘʯʥʦ ʤʝʥʰʦʶ ʽ 

ʩʪʘʥʦʚʠʣʘ ʜʣʷ ʮʠʭ ʞʝ ʩʦʨʪʽʚ 15,10% ʪʘ 18,41% ʚʽʜʧʦʚʽʜʥʦ. 

 

5.3. ɺʤʽʩʪ ʢʣʝʡʢʦʚʠʥʠ ʚ ʟʝʨʥʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ  

ɺʤʽʩʪ ʢʣʝʡʢʦʚʠʥʠ ʚ ʟʝʨʥʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʚʠʟʥʘʯʘʻ ʾʾ ʭʣʽʙʦʧʝʢʘʨʩʴʢʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʨʠʥʢʦʚʫ ʮʽʥʥʽʩʪʴ [168, 169]. ɺ ʫʤʦʚʘʭ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ 

ʘʛʨʦʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʦʩʦʙʣʠʚʦʾ ʚʘʛʠ ʥʘʙʫʚʘʻ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ, ʟʦʢʨʝʤʘ ʦʧʪʠʤʽʟʘʮʽʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʪʘ ʥʦʨʤ 

ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʤʝʪʘʙʦʣʽʟʤ ʨʦʩʣʠʥ ʽ ʙʽʣʢʦʚʠʡ 
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ʢʦʤʧʣʝʢʩ ʟʝʨʥʽʚʢʠ. ʅʝʜʦʣʽʢʠ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʦʙʨʠʚ ʘʙʦ ʥʝʦʧʪʠʤʘʣʴʥʘ ʛʫʩʪʦʪʘ 

ʧʦʩʽʚʫ ʯʘʩʪʦ ʩʪʘʶʪʴ ʧʨʠʯʠʥʘʤʠ ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʚʨʦʞʘʶ. ʇʦʧʨʠ ʥʘʷʚʥʽʩʪʴ 

ʯʠʩʣʝʥʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʠʪʘʥʥʷ ʩʫʤʽʩʥʦʾ ʜʽʾ ʮʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʥʘʢʦʧʠʯʝʥʥʷ 

ʢʣʝʡʢʦʚʠʥʠ ʟʘ ʩʫʯʘʩʥʠʭ ʫʤʦʚ ʟʘʣʠʰʘʻʪʴʩʷ ʜʠʩʢʫʩʽʡʥʠʤ. ʎʝ ʦʙʫʤʦʚʣʶʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʚʯʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʚʧʣʠʚʫ ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ ʽ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ. 

ʌʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ (Triticum aestivum L.) ʟʫʤʦʚʣʝʥʦ 

ʢʦʤʧʣʝʢʩʥʦʶ ʚʟʘʻʤʦʜʽʻʶ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʩʦʨʪʫ, ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ ʪʘ 

ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ. ɺʘʞʣʠʚʠʤ ʢʨʠʪʝʨʽʻʤ ʦʮʽʥʢʠ ʭʣʽʙʦʧʝʢʘʨʩʴʢʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʙʦʨʦʰʥʘ ʻ ʚʤʽʩʪ ʢʣʝʡʢʦʚʠʥʠ ï ʩʧʝʮʠʬʽʯʥʦʛʦ ʙʽʣʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʧʨʝʜʩʪʘʚʣʝʥʦʛʦ 

ʛʣʽʘʜʠʥʘʤʠ ʪʘ ʛʣʶʪʝʥʽʥʘʤʠ [166, 170]. ʉʘʤʝ ʾʭʥʻ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʝʪʝʨʤʽʥʫʻ 

ʚôʷʟʢʦ-ʝʣʘʩʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʽʩʪʘ ʪʘ ʡʦʛʦ ʛʘʟʦʫʪʨʠʤʫʚʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ, ʱʦ ʻ 

ʢʨʠʪʠʯʥʠʤ ʜʣʷ ʩʪʨʫʢʪʫʨʠ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ. ɿʘʣʝʞʥʦ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʘʛʨʦʪʝʭʥʦʣʦʛʽʡ ʪʘ ʚʧʣʠʚʫ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʢʦʥʮʝʥʪʨʘʮʽʷ ʢʣʝʡʢʦʚʠʥʠ 

ʧʽʜʜʘʻʪʴʩʷ ʟʥʘʯʥʽʡ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ, ʜʦʩʷʛʘʶʯʠ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʜʦ 58% (ʩʠʨʦʾ) 

ʪʘ 28% (ʩʫʭʦʾ). 

ʇʠʪʘʥʥʷ ʚʧʣʠʚʫ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʥʘ ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʰʝʥʠʮʽ, 

ʧʝʨʝʜʫʩʽʤ ʥʘ ʚʤʽʩʪ ʙʽʣʢʘ ʪʘ ʢʣʝʡʢʦʚʠʥʠ, ʚʠʩʚʽʪʣʝʥʦ ʫ ʯʠʩʣʝʥʥʠʭ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ. 

ʆʧʪʠʤʽʟʘʮʽʷ ʞʠʚʣʝʥʥʷ ʫ ʢʨʠʪʠʯʥʽ ʬʘʟʠ ʬʦʨʤʫʚʘʥʥʷ ʟʝʨʥʽʚʢʠ ʟʘʙʝʟʧʝʯʫʻ ʨʦʩʣʠʥʠ 

ʥʝʦʙʭʽʜʥʠʤʠ ʤʝʟʦ- ʪʘ ʤʽʢʨʦʝʣʝʤʝʥʪʘʤʠ, ʱʦ ʘʢʪʠʚʽʟʫʻ ʩʠʥʪʝʟ ʙʽʣʢʦʚʠʭ ʬʨʘʢʮʽʡ. ʎʝ 

ʟʫʤʦʚʣʶʻ ʥʝ ʣʠʰʝ ʧʽʜʚʠʱʝʥʥʷ ʢʣʝʡʢʦʚʠʥʠ, ʘ ʡ ʩʫʪʪʻʚʝ ʧʦʢʨʘʱʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʝʨʥʘ. 

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʥʘʫʢʦʚʮʽ ʧʨʠʜʽʣʷʶʪʴ ʘʟʦʪʥʦʤʫ ʞʠʚʣʝʥʥʶ, ʷʢʝ ʥʝ ʣʠʰʝ 

ʧʽʜʚʠʱʫʻ ʟʘʛʘʣʴʥʫ ʙʽʣʢʦʚʽʩʪʴ ʟʝʨʥʘ, ʘ ʡ ʤʘʻ ʧʨʷʤʫ ʢʦʨʝʣʷʮʽʶ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʚʤʽʩʪʫ 

ʢʣʝʡʢʦʚʠʥʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʪʨʘʪʝʛʽʯʥʦ ʚʘʞʣʠʚʠʤ ʻ ʧʽʜʞʠʚʣʝʥʥʷ ʫ ʬʘʟʫ ʢʫʱʽʥʥʷ, 

ʷʢʝ ʩʫʪʪʻʚʦ ʘʢʪʠʚʽʟʫʻ ʩʠʥʪʝʟ ʙʽʣʢʦʚʠʭ ʬʨʘʢʮʽʡ [171]. ɺʦʜʥʦʯʘʩ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʦʙʨʠʚ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭʥʴʦʾ ʟʙʘʣʘʥʩʦʚʘʥʦʩʪʽ: ʦʧʪʠʤʽʟʘʮʽʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʘʟʦʪʫ ʪʘ ʢʘʣʽʶ 

ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʚʤʽʩʪ ʩʠʨʦʾ ʢʣʝʡʢʦʚʠʥʠ ʤʘʡʞʝ ʚʜʚʽʯʽ ʧʦʨʽʚʥʷʥʦ ʟ 

ʥʝʦʜʦʙʨʝʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ (ʟ 13,0% ʜʦ 25,2%), ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʚʠʟʥʘʯʘʣʴʥʫ ʨʦʣʴ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʬʦʥʫ ʚ ʫʧʨʘʚʣʽʥʥʽ ʷʢʽʩʪʶ ʚʨʦʞʘʶ [172]. 
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ʇʦʨʷʜ ʽʟ ʞʠʚʣʝʥʥʷʤ, ʩʪʨʫʢʪʫʨʫ ʧʦʩʽʚʫ ʪʘ ʛʫʩʪʦʪʫ ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ ʚʠʟʥʘʯʘʻ 

ʥʦʨʤʘ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ, ʚʧʣʠʚ ʷʢʦʾ ʥʘ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʝʜʤʝʪʦʤ 

ʥʘʫʢʦʚʠʭ ʜʠʩʢʫʩʽʡ. ʎʝʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʯʠʥʥʠʢ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʨʝʛʫʣʶʻ ʨʽʚʝʥʴ 

ʤʽʞʨʦʩʣʠʥʥʦʾ ʢʦʥʢʫʨʝʥʮʽʾ ʟʘ ʨʝʩʫʨʩʠ ʽʥʩʦʣʷʮʽʾ, ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʝʣʝʤʝʥʪʠ 

ʞʠʚʣʝʥʥʷ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʦʜʠʬʽʢʘʮʽʷ ʧʨʦʮʝʩʽʚ ʘʩʠʤʽʣʷʮʽʾ ʪʘ 

ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʘʟʦʪʠʩʪʠʭ ʩʧʦʣʫʢ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʬʽʥʘʣʴʥʦʤʫ 

ʚʤʽʩʪʽ ʙʽʣʢʘ ʪʘ ʢʣʝʡʢʦʚʠʥʠ ʚ ʟʝʨʥʽʚʮʽ [173]. 

ʇʦʧʨʠ ʦʙʤʝʞʝʥʫ ʢʽʣʴʢʽʩʪʴ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʧʣʠʚʫ ʛʫʩʪʦʪʠ 

ʧʦʩʽʚʫ ʥʘ ʚʤʽʩʪ ʢʣʝʡʢʦʚʠʥʠ, ʥʘʷʚʥʽ ʜʘʥʽ ʚʢʘʟʫʶʪʴ ʥʘ ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʡ ʟʚᾷ̫ ʟʦʢ ʤʽʞ 

ʩʪʨʫʢʪʫʨʦʶ ʧʦʩʽʚʫ ʪʘ ʷʢʽʩʪʶ ʟʝʨʥʘ ʯʝʨʝʟ ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʤʽʢʨʦʢʣʽʤʘʪʫ ʡ ʫʤʦʚ 

ʞʠʚʣʝʥʥʷ. ɿʦʢʨʝʤʘ, ʽʩʥʫʶʪʴ ʩʚʽʜʯʝʥʥʷ ʧʨʦ ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʢʣʝʡʢʦʚʠʥʠ ʟʘ 

ʧʽʜʚʠʱʝʥʥʷ ʥʦʨʤ ʚʠʩʽʚʫ ʜʦ 650 ʥʘʩ./ʤ2 [174], ʘ ʪʘʢʦʞ ʧʨʦ ʧʦʣʽʧʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʤʽʮʥʦʩʪʽ ʪʽʩʪʘ ʚ ʫʤʦʚʘʭ ʟʘʛʫʱʝʥʥʷ ʧʦʩʽʚʽʚ [175]. ʇʨʦʪʝ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘʢʠʭ ʟʘʭʦʜʽʚ 

ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʜʝʪʝʨʤʽʥʦʚʘʥʘ ʩʠʥʝʨʛʽʻʶ ʩʦʨʪʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ ʬʦʥʫ ʘʟʦʪʥʦʛʦ 

ʞʠʚʣʝʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʙʨʘʢ ʢʦʤʧʣʝʢʩʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʦʧʪʠʤʽʟʘʮʽʾ 

ʧʦʻʜʥʘʥʥʷ ʜʦʟ ʜʦʙʨʠʚ ʽ ʥʦʨʤ ʚʠʩʽʚʫ ʚ ʨʽʟʥʠʭ ʝʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʟʦʥʘʭ ʟʫʤʦʚʣʶʻ 

ʘʢʪʫʘʣʴʥʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ. 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʧʽʜʪʚʝʨʜʞʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʚʤʽʩʪʫ ʢʣʝʡʢʦʚʠʥʠ ʚ ʟʝʨʥʽ ʦʟʠʤʦʾ 

ʧʰʝʥʠʮʽ ʚʽʜ ʥʦʨʤ ʚʠʩʽʚʫ ʪʘ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ. ʋ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʮʝʡ ʧʦʢʘʟʥʠʢ 

ʚʘʨʽʶʚʘʚ ʫ ʤʝʞʘʭ ʚʽʜ 26,4% ʜʦ 29,0%, ʪʦʜʽ ʷʢ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï ʚʽʜ 25,9% ʜʦ 28,7% 

(ʪʘʙʣ. 5.7).  

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʧʦ ʜʦʩʣʽʜʫ ʩʪʘʥʦʚʠʣʠ 27,9% ʪʘ 27,5% ʚʽʜʧʦʚʽʜʥʦ. 

ʇʽʜʚʠʱʝʥʥʷ ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʟʘʙʝʟʧʝʯʠʣʦ ʽʩʪʦʪʥʝ ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ 

ʢʣʝʡʢʦʚʠʥʠ ʚ ʟʝʨʥʽ. ɿʦʢʨʝʤʘ, ʥʘ ʬʦʥʽ N45P30K30 ʧʨʠ ʥʦʨʤʘʭ ʚʠʩʽʚʫ 300, 350, 400 ʪʘ 

450 ʥʘʩ./ʤ2 ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʩʪʘʥʦʚʠʣʠ ʚʽʜʧʦʚʽʜʥʦ 27,3; 27,9; 28,1 

ʪʘ 27,5%, ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï 26,9; 27,5; 27,7 ʪʘ 27,1%, ʱʦ ʧʝʨʝʚʠʱʠʣʦ ʢʦʥʪʨʦʣʴ ʥʘ 

0,9ï1,0%. ɿʙʽʣʴʰʝʥʥʷ ʥʦʨʤʠ ʜʦʙʨʠʚ ʜʦ N60P45K45 ʩʧʨʠʷʣʦ ʧʦʜʘʣʴʰʦʤʫ 

ʥʘʢʦʧʠʯʝʥʥʶ ʢʣʝʡʢʦʚʠʥʠ: ʧʨʠʨʽʩʪ ʚʽʜʥʦʩʥʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʘʨʽʘʥʪʘ ʩʢʣʘʚ 0,6ï0,7% 

ʜʣʷ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 0,7ï0,9% ʜʣʷ ʩʦʨʪʫ ʈʝʬʦʨʤ. ʄʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ 

ʟʘʬʽʢʩʦʚʘʥʦ ʟʘ ʥʦʨʤʠ N75P60K60, ʜʝ ʧʨʠʨʽʩʪ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʧʝʨʝʜʥʽʤ ʚʘʨʽʘʥʪʦʤ 
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N60P45K45 ʩʪʘʥʦʚʠʚ ʱʝ 0,3ï0,4% ʟʘʣʝʞʥʦ ʚʽʜ ʩʦʨʪʫ ʪʘ ʥʦʨʤʠ ʚʠʩʽʚʫ. 

ʊʘʙʣʠʮʷ 5.7 

ʇʦʢʘʟʥʠʢʠ ʚʤʽʩʪʫ ʢʣʝʡʢʦʚʠʥʠ ʚ ʟʝʨʥʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ, % (ʩʝʨʝʜʥʻ ʟʘ 2023-2025 ʨʨ.) 

ʅʦʨʤʘ 

ʜʦʙʨʠʚ, ʢʛ/ʛʘ 

ʜ.ʨ. 

ʩʦʨʪ ɹʦʜʠʮʝʢ  ʩʦʨʪ ʈʝʬʦʨʤ  

ʥʦʨʤʘ ʚʠʩʽʚʫ, ʥʘʩ./ʤ2 

300 350 400 450 300 350 400 450 

N0P0K0 26,4 27,0 27,1 26,6 25,9 26,6 26,7 26,1 

N45P30K30 27,3 27,9 28,1 27,5 26,9 27,5 27,7 27,1 

N60P45K45 28,0 28,6 28,7 28,2 27,7 28,2 28,4 28,0 

N75P60K60 28,4 28,9 29,0 28,6 28,1 28,6 28,7 28,3 

ʉʝʨʝʜʥʻ  27,9 27,5 

 

ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘ ʤʝʪʦʜʦʤ ʛʦʣʦʚʥʠʭ ʝʬʝʢʪʽʚ, 

ʤʽʥʽʤʘʣʴʥʠʡ ʚʤʽʩʪ ʢʣʝʡʢʦʚʠʥʠ ʟʘʬʽʢʩʦʚʘʥʦ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ: 26,8% ʫ 

ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 26,3% ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ (ʪʘʙʣ. 5.8, ʨʠʩ. 5.7).  

ʊʘʙʣʠʮʷ 5.8 

ɻʨʫʧʫʚʘʥʥʷ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʟʘ ʚʤʽʩʪʦʤ ʢʣʝʡʢʦʚʠʥʠ ʚ ʟʝʨʥʽ ʧʰʝʥʠʮʽ 

ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʟʘ ʪʝʩʪʦʤ ɼʫʥʢʘʥʘ, % 

(ʩʝʨʝʜʥʻ ʟʘ 2023ï2025 ʨʨ.) 

 ̄
ʅʦʨʤʘ ʜʦʙʨʠʚ, 

ʢʛ/ʛʘ ʜ.ʨ. 

ʩʦʨʪ    ɻʦʤʦʛʝʥʥʽ ʛʨʫʧʠ 

ɹʦʜʠʮʝʢ  ʈʝʬʦʨʤ  1 2 3 4 

1 N0P0K0 26,8 26,3 ***     

2 N45P30K30 27,7 27,3  ***    

3 N60P45K45 28,4 28,1   ***   

4 N75P60K60 28,7 28,4    ***  

 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʫ ʥʦʨʤʽ N45P30K30 ʟʫʤʦʚʠʣʦ ʽʩʪʦʪʥʝ 

ʟʨʦʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʘ ï ʜʦ 27,7% ʪʘ 27,3% ʚʽʜʧʦʚʽʜʥʦ ʟʘ ʩʦʨʪʘʤʠ. ʇʦʜʘʣʴʰʘ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʞʠʚʣʝʥʥʷ ʜʦ ʥʦʨʤʠ N60P45K45 ʩʧʨʠʷʣʘ ʥʘʢʦʧʠʯʝʥʥʶ ʢʣʝʡʢʦʚʠʥʠ ʜʦ 

ʨʽʚʥʷ 28,4% ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 28,1% ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ. ʄʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ 
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ʧʦʢʘʟʥʠʢʘ ʟʘʙʝʟʧʝʯʠʣʦ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʫ ʥʦʨʤʽ N75P60K60, ʜʝ ʚʤʽʩʪ ʢʣʝʡʢʦʚʠʥʠ 

ʩʷʛʥʫʚ 28,7% ʪʘ 28,4% ʚʽʜʧʦʚʽʜʥʦ. 

  

ʈʠʩ. 5.7. ɼʠʬʝʨʝʥʮʽʘʮʽʷ ʚʤʽʩʪʫ ʢʣʝʡʢʦʚʠʥʠ ʚ ʟʝʨʥʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ 

ʚʽʜ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʟʘ ʪʝʩʪʦʤ ɼʫʥʢʘʥʘ 

 

ʇʦʨʷʜ ʽʟ ʤʽʥʝʨʘʣʴʥʠʤ ʞʠʚʣʝʥʥʷʤ, ʚʘʛʦʤʠʤ ʯʠʥʥʠʢʦʤ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ 

ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʻ ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ. ʆʧʪʠʤʽʟʘʮʽʷ ʛʫʩʪʦʪʠ ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ 

ʻ ʩʪʨʘʪʝʛʽʯʥʦ ʚʘʞʣʠʚʦʶ ʫʤʦʚʦʶ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʧʦʪʝʥʮʽʘʣʫ ʢʫʣʴʪʫʨʠ 

ʪʘ ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʦʷʢʽʩʥʦʾ ʧʨʦʜʫʢʮʽʾ. ʉʪʘʪʠʩʪʠʯʥʝ ʦʮʽʥʶʚʘʥʥʷ ʟʘ ʪʝʩʪʦʤ ɼʫʥʢʘʥʘ 

ʧʽʜʪʚʝʨʜʠʣʦ ʟʥʘʯʫʱʠʡ ʚʧʣʠʚ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘ ʚʤʽʩʪ ʢʣʝʡʢʦʚʠʥʠ ʚ ʟʝʨʥʽ (ʪʘʙʣ. 5.9, 

ʨʠʩ. 5.8).  

ʊʘʙʣʠʮʷ 5.9 

ɻʨʫʧʫʚʘʥʥʷ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʟʘ ʚʤʽʩʪʦʤ ʢʣʝʡʢʦʚʠʥʠ ʚ ʟʝʨʥʽ ʧʰʝʥʠʮʽ 

ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʟʘ ʪʝʩʪʦʤ ɼʫʥʢʘʥʘ, % 

(ʩʝʨʝʜʥʻ ʟʘ 2023ï2025 ʨʨ.) 

 ̄
ʅʦʨʤʘ ʚʠʩʽʚʫ, 

ʥʘʩ./ʤ2 

ʩʦʨʪ    ɻʦʤʦʛʝʥʥʽ ʛʨʫʧʠ 

ɹʦʜʠʮʝʢ   ʈʝʬʦʨʤ  1 2 3 

1 300 27,5 27,1 ***    

2 350 28,1 27,7  ***   

3 400 28,2 27,9  ***   

4 450 27,7 27,4   ***  
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ʈʠʩ. 5.8. ɼʠʬʝʨʝʥʮʽʘʮʽʷ ʚʤʽʩʪʫ ʢʣʝʡʢʦʚʠʥʠ ʚ ʟʝʨʥʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ 

ʚʽʜ ʥʦʨʤ ʚʠʩʽʚʫ ʟʘ ʪʝʩʪʦʤ ɼʫʥʢʘʥʘ 

 

ʅʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʬʦʨʤʫʚʘʣʠ ʦʜʥʫ ʛʦʤʦʛʝʥʥʫ ʛʨʫʧʫ, ʟʘʬʽʢʩʦʚʘʥʦ ʟʘ 

ʛʫʩʪʦʪʠ 350 ʪʘ 400 ʥʘʩ./ʤ2: 28,1% ʪʘ 28,2% ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 27,7% ʪʘ 27,9% ʫ 

ʩʦʨʪʫ ʈʝʬʦʨʤ. ɿʙʽʣʴʰʝʥʥʷ ʥʦʨʤʠ ʚʠʩʽʚʫ ʜʦ 450 ʥʘʩ./ʤ2 ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʦʛʦ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʢʣʝʡʢʦʚʠʥʠ ï ʜʦ 27,7% ʪʘ 27,4% ʟʘʣʝʞʥʦ ʚʽʜ ʩʦʨʪʫ. ɯ 

ʩʫʪʪʻʚʦ ʥʘʡʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʦʪʨʠʤʘʥʦ ʧʨʠ ʛʫʩʪʦʪʽ 300 ʥʘʩ./ʤ2: 27,5% ï ʫ 

ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 27,1% ï ʫ ʈʝʬʦʨʤ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʧʽʜʪʚʝʨʜʠʣʠ ʩʪʘʪʠʩʪʠʯʥʫ ʟʥʘʯʫʱʽʩʪʴ 

ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʚʤʽʩʪ ʢʣʝʡʢʦʚʠʥʠ (ʨʠʩ. 5.9). ʏʘʩʪʢʘ ʚʧʣʠʚʫ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʩʢʣʘʣʘ 87,28%, ʘ ʥʦʨʤ ʚʠʩʽʚʫ ï 12,52%. ʋ 

ʩʦʨʪʫ ʈʝʬʦʨʤ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʘʥʘʣʦʛʽʯʥʘ ʪʝʥʜʝʥʮʽʷ: 88,60% ʪʘ 11,06% ʚʽʜʧʦʚʽʜʥʦ. 

ʇʽʜʩʫʤʦʚʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ ʩʫʪʪʻʚʫ ʨʦʣʴ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʫ ʬʦʨʤʫʚʘʥʥʽ ʷʢʦʩʪʽ ʟʝʨʥʘ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʜʦʙʨʠʚ ʫ ʥʦʨʤʘʭ N45P30K30, N60P45K45, N75P60K60 ʟʘʙʝʟʧʝʯʠʣʦ ʧʦʩʪʫʧʦʚʝ ʟʨʦʩʪʘʥʥʷ 

ʚʤʽʩʪʫ ʢʣʝʡʢʦʚʠʥʠ 27,7; 28,4; 28,7% ï ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 27,3; 28,1; 28,4% ï ʫ ʩʦʨʪʫ 

ʈʝʬʦʨʤ. 

ɼʦʚʝʜʝʥʦ ʪʘʢʦʞ ʚʧʣʠʚ ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘ ʚʤʽʩʪ ʢʣʝʡʢʦʚʠʥʠ ʚ ʟʝʨʥʽ ʧʰʝʥʠʮʽ 

ʦʟʠʤʦʾ. ʅʘʡʚʠʱʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʦʪʨʠʤʘʥʦ ʟʘ ʥʦʨʤ ʚʠʩʽʚʫ 350 ʪʘ 400 ʥʘʩ./ʤ2: 

28,1% ʪʘ 28,2% ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ, ʘ ʪʘʢʦʞ 27,7% ʪʘ 27,9% ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ. 
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ʈʠʩ. 5.9. ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʥʘ ʚʤʽʩʪ ʢʣʝʡʢʦʚʠʥʠ ʚ ʟʝʨʥʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

(ʬʘʢʪʦʨ ɸ ï ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ, ʬʘʢʪʦʨ ɺ ï ʥʦʨʤʠ ʚʠʩʽʚʫ) 

 

ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʙʽʣʴʰʦʶ ʙʫʣʘ ʜʣʷ ʬʘʢʪʦʨʘ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʽ ʩʪʘʥʦʚʠʣʘ 

87,28% ʪʘ 88,60% ʫ ʩʦʨʪʽʚ ɹʦʜʠʮʝʢ ʪʘ ʈʝʬʦʨʤ, ʘ ʜʣʷ ʬʘʢʪʦʨʘ ʥʦʨʤ ʚʠʩʽʚʫ ï 12,52% 

ʪʘ 11,06%, ʚʽʜʧʦʚʽʜʥʦ.  

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 5 

ʊʝʭʥʦʣʦʛʽʯʥʘ ̫ ʢ̔ʩʪɹ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʥʘʪʫʨʠ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʠʪʴ ʷʢ 

ʚʽʜ ʨʽʚʥ ̫ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ, ʪʘʢ ʽ ʚʽʜ ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ. ɿʙʽʣʴʰʝʥʥʷ ʥʦʨʤʠ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʚʽʜ N0P0K0 ʜʦ N75P60K60 ʟʘʙʝʟʧʝʯʠʣʘ ʟʤʝʥʰʝʥʥʷ ʥʘʪʫʨʠ ʟʝʨʥʘ 

ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʟ 768,9 ʜʦ 750,0 ʛ/ʣ, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï ʟ 766,7 ʜʦ 748,2 ʛ/ʣ. 

ʄʘʢʩʠʤʘʣʴʥʫ ʥʘʪʫʨʘ ʟʝʨʥʘ ʦʪʨʠʤʘʥʦ ʧʨʠ ʥʦʨʤʘʭ ʚʠʩʽʚʫ 350 ʽ 400 ʥʘʩ./ʤ2: ʜʣʷ ʩʦʨʪʫ 

ɹʦʜʠʮʝʢ ʚʦʥʘ ʩʪʘʥʦʚʠʣʘ 762,2 ʪʘ 763,2 ʛ/ʣ, ʘ ʜʣʷ ʩʦʨʪʫ ʈʝʬʦʨʤ ï 760,3 ʽ 761,5 ʛ/ʣ. 

ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʩʢʣʘʣʘ 85,75% ʜʣʷ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 

83,08% ʜʣʷ ʩʦʨʪʫ ʈʝʬʦʨʤ; ʥʦʨʤ ʚʠʩʽʚʫ ï 14,14% ʪʘ 16,81%, ʚʽʜʧʦʚʽʜʥʦ.  

ɹ̔ ʦʭʽʤʽʯʥʘ ʷʢ̔ʩʪɹ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʚʤʽʩʪʫ ʙʽʣʢʘ ʟʘʣʝʞʘʣʘ 

ʷʢ ʚʽʜ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʪʘʢ ʽ ʚʽʜ ʥʦʨʤ ʚʠʩʽʚʫ. ɿʙʽʣʴʰʝʥʥʷ ʥʦʨʤʠ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ ʚʽʜ N0P0K0 ʜʦ N75P60K60 ʩʧʨʠʷʣʦ ʧʽʜʚʠʱʝʥʥ ʁʚʤʽʩʪʫ ʙʽʣʢʘ ʚ ʟʝʨʥʽ ʩʦʨʪʫ 

ɹʦʜʠʮʝʢ ʟ 11,9 ʜʦ 14,3%, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï ʟ 11,7 ʜʦ 13,9%. ʄʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ 

ʮʝʡ ʧʦʢʘʟʥʠʢ ʜʦʩʷʛʥʫʚ ʧʨʠ ʥʦʨʤʘʭ 350 ʪʘ 400 ʥʘʩʽʥʠʥ ʥʘ 1 ʤ2: ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ï 
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13,5% ʪʘ 13,6%, ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï 13,2% ʪʘ 13,4%. ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ ʩʢʣʘʣʘ 84,48% ʜʣʷ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 81,29% ʜʣʷ ʩʦʨʪʫ ʈʝʬʦʨʤ; ʥʦʨʤ ʚʠʩʽʚʫ 

ï 15,10% ʪʘ 18,41%, ʚʽʜʧʦʚʽʜʥʦ.  

ɹ̔ ʦʭʽʤʽʯʥʘ ʷʢ̔ʩʪɹ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʚʤʽʩʪʫ ʢʣʝʡʢʦʚʠʥʠ 

ʟʘʣʝʞʘʣʘ ʷʢ ʚʽʜ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʪʘʢ ʽ ʚʽʜ ʥʦʨʤ ʚʠʩʽʚʫ. ɿʙʽʣʴʰʝʥʥʷ ʥʦʨʤʠ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʚʽʜ N0P0K0 ʜʦ N75P60K60 ʩʧʨʠʷʣʦ ʧʽʜʚʠʱʝʥʥ ʁ ʚʤʽʩʪʫ 

ʢʣʝʡʢʦʚʠʥʠ ʚ ʟʝʨʥʽ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʟ 26,8 ʜʦ 28,7%, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï ʟ 26,3 ʜʦ 

28,4%. ʄʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʮʝʡ ʧʦʢʘʟʥʠʢ ʜʦʩʷʛʥʫʚ ʧʨʠ ʥʦʨʤʘʭ ʚʠʩʽʚʫ 350 ʪʘ 400 

ʥʘʩʽʥʠʥ ʥʘ 1 ʤ2: ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ï 28,1% ʪʘ 28,2%, ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï 27,7% ʪʘ 27,9%. 

ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʘ ɸ ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʩʢʣʘʣʘ 87,28% ʜʣʷ ʩʦʨʪʫ 

ɹʦʜʠʮʝʢ ʪʘ 88,60% ʜʣʷ ʩʦʨʪʫ ʈʝʬʦʨʤ; ʬʘʢʪʦʨʘ ɺ ʥʦʨʤ ʚʠʩʽʚʫ ï 12,52% ʪʘ 11,06%, 

ʚʽʜʧʦʚʽʜʥʦ.  

ʆʧʫʙʣʽʢʦʚʘʥʽ ʧʨʘʮʽ ʟʘ ʨʦʟʜʽʣʦʤ 5 

1. ʉʚʠʥʘʨ ʄ.ʄ. ɿʘʣʝʞʥʽʩʪʴ ʚʤʽʩʪʫ ʢʣʝʡʢʦʚʠʥʠ ʚ ʟʝʨʥʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʚʽʜ 

ʚʧʣʠʚʫ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ. ɸʛʨʘʨʥʽ ʽʥʥʦʚʘʮʽʾ. 2025. ˉ34. 

ʉ. 154-157. https://doi.org/10.32848/agrar.innov.2025.34.22  
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ʈʆɿɼɯʃ 6 

ɽʂʆʅʆʄɯʏʅɸ ʊɸ ɽʅɽʈɻɽʊʀʏʅɸ ɽʌɽʂʊʀɺʅɯʉʊʔ ɺʀʈʆʑʋɺɸʅʅʗ 

ʇʐɽʅʀʎɯ ʆɿʀʄʆɰ ɿɸʃɽɾʅʆ ɺɯɼ ɺʇʃʀɺʋ ʄɯʅɽʈɸʃʔʅʀʍ ɼʆɹʈʀɺ 

ʊɸ ʅʆʈʄ ɺʀʉɯɺʋ  

 

6.1. ɽʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ɽʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ (Triticum aestivum L.) 

 ̒ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʦʮʽʥʢʠ ʜʦʮʽʣʴʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʠʭ ʯʠ ʽʥʰʠʭ 

ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ. ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʚʘʞʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ 

ʥʘʙʫʚʘʻ ʥʝ ʣʠʰʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʢʫʣʴʪʫʨʠ, ʘ ʡ ʟʥʠʞʝʥʥʷ 

ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʧʽʜʚʠʱʝʥʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʪʘ ʦʪʨʠʤʘʥʥʷ ʩʪʘʙʽʣʴʥʦʛʦ 

ʧʨʠʙʫʪʢʫ. ʋ ʟʚôʷʟʢʫ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʚʘʨʪʦʩʪʽ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʥʘʩʽʥʥʷ, ʧʘʣʠʚʥʦ-

ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʧʦʩʪʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʧʪʠʤʽʟʘʮʽʾ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʚʠʨʦʱʫʚʘʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ 

ʝʢʦʥʦʤʽʯʥʦʾ ʚʽʜʜʘʯʽ ʚʠʨʦʙʥʠʮʪʚʘ [176].  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʽʚʝʥʴ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʥʦʨʤ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, 

ʩʪʨʦʢʽʚ ʩʽʚʙʠ, ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ, ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʪʘ ʩʦʨʪʦʚʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʫʣʴʪʫʨʠ. ʈʘʮʽʦʥʘʣʴʥʝ ʧʦʻʜʥʘʥʥʷ ʮʠʭ ʬʘʢʪʦʨʽʚ ʟʘʙʝʟʧʝʯʫʻ 

ʬʦʨʤʫʚʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʛʫʩʪʦʪʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʦʩʪʦʶ, ʧʽʜʚʠʱʝʥʥʷ 

ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʟʝʨʥʘ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʚʝʣʠʯʠʥʫ ʫʤʦʚʥʦ 

ʯʠʩʪʦʛʦ ʧʨʠʙʫʪʢʫ ʪʘ ʨʽʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ [177, 178]. ɿʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʴ, 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʫ ʧʦʤʽʨʥʠʭ ʪʘ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʜʦʟʘʭ 

ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ, ʧʨʦʪʝ ʥʘʜʤʽʨʥʝ ʟʨʦʩʪʘʥʥʷ 

ʚʠʪʨʘʪ ʥʘ ʜʦʙʨʠʚʘ ʤʦʞʝ ʟʥʠʞʫʚʘʪʠ ʨʽʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ. ʊʦʤʫ 

ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʩʫʯʘʩʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʚʠʪʨʘʪʘʤʠ ʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʩʪʦʤ ʫʨʦʞʘʡʥʦʩʪʽ [179, 180].  

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʬʘʢʪʦʨʦʤ ʻ ʥʦʨʤʘ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ, ʚʽʜ ʷʢʦʾ 

ʟʘʣʝʞʠʪʴ ʛʫʩʪʦʪʘ ʨʦʩʣʠʥ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʘʛʨʦʮʝʥʦʟʫ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʽ ʚʦʣʦʛʠ. ʆʧʪʠʤʽʟʘʮʽʷ ʥʦʨʤ ʚʠʩʽʚʫ ʜʦʟʚʦʣʷʻ ʬʦʨʤʫʚʘʪʠ 
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ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ ʧʦʩʽʚʠ ʽʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʚʠʪʨʘʪʘʤʠ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ 

ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ [177, 178]. 

ʆʪʞʝ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʾʾ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʻ ʚʘʞʣʠʚʠʤ ʥʘʧʨʷʤʦʤ ʩʫʯʘʩʥʦʾ 

ʘʛʨʘʨʥʦʾ ʥʘʫʢʠ ʽ ʧʨʘʢʪʠʢʠ, ʦʩʢʽʣʴʢʠ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ 

ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʶ ʚʠʩʦʢʦʾ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

ɽʢʦʥʦʤʽʯʥʠʡ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʚ, ʱʦ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʟʝʨʥʘ ʧh ʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ ʈʝʬʦʨʤ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʦʨʤ 

ʚʥʝʩʝʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ (ʪʘʙʣ. 6.1). ɼʦ ʚʘʞʣʠʚʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʱʫʚʘʥʥʷ ʟʝʨʥʘ ʚʽʜʥʦʩʠʪʴʩʷ ʩʦʙʽʚʘʨʪʽʩʪʴ 

ʧʨʦʜʫʢʮʽʾ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʨʦʙʦʪʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʽ ʟʥʘʯʥʦʶ 

ʤʽʨʦʶ ʚʠʟʥʘʯʘʻ ʨʽʚʝʥʴ ʜʦʭʦʜʫ. ʋ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʪʨʠ ʨʦʢʠ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ 

ʟʘ ʫʤʦʚʠ ʟʙʽʣʴʰʝʥʥʷ ʥʦʨʤʠ ʚʠʩʽʚʫ ʧʨʠ ʙʽʣʴʰʽʡ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʚʦʥʘ 

ʟʥʠʞʫʚʘʣʘʩʷ ʽ ʩʪʘʥʦʚʠʣʘ: ʧʨʠ ʥʦʨʤʽ 300 ʥʘʩ./ʤ2 ï 4304,5 ʛʨʥ/ʪ, ʧʨʠ 350 ʥʘʩ./ʤ2 ï 

4250,1 ʛʨʥ/ʪ, ʧʨʠ 400 ʥʘʩ./ʤ2 ï 4158,2 ʛʨʥ/ʪ ʪʘ ʧʨʠ 450 ʥʘʩ./ʤ2 ï 4144,9 ʛʨʥ/ʪ. ʅʘ 

ʚʘʨʽʘʥʪ ̔ʫʜʦʙʨʝʥʥʷ N45P30K30 ʟʘʣʝʞʥʦ ʚʽʜ ʥʦʨʤ ʚʠʩʽʚʫ ʧʨʠ ʩʪʘʪʠʩʪʠʯʥʦ ʦʜʥʘʢʦʚʦʤʫ 

ʨʽʚʥʽ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʚʽʜ 4106,5 ʜʦ 4318,8 ʛʨʥ/ʪ, 

N60P45K45 ï ʚʽʜ 3835,3 ʜʦ 4091,4 ʛʨʥ/ʪ ʽ N75P60K60 ï ʚʽʜ 3747,8 ʜʦ 3938,8 ʛʨʥ/ʪ.    

ʆʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʝʢʦʥʦʤʽʯʥʠʡ 

ʨʦʟʚʠʪʦʢ ʧʽʜʧʨʠʻʤʩʪʚʘ,  ̒ ʯʠʩʪʠʡ ʧʨʠʙʫʪʦʢ. ʆʙʩʷʛ ʡʦʛʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ 

ʚʠʨʦʱʝʥʦʾ ʧʨʦʜʫʢʮʽʾ ʥʘ ʦʜʠʥʠʮʽ ʧʣʦʱʽ ʧʦʩʽʚʫ. ʋ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʥʘʡʥʠʞʯʠʡ 

ʧʨʠʙʫʪʦʢ ʦʪʨʠʤʘʥʦ ʥʘ ʢʦʥʪʨʦʣʽ ʙʝʟ ʜʦʙʨʠʚ 21317,5 ʛʨʥ/ʛʘ ʧʨʠ ʥʦʨʤʽ 300 ʥʘʩ./ʤ2, 

22419,4 ʛʨʥ/ʛʘ ï ʧʨʠ ʥʦʨʤʽ 350 ʥʘʩ./ʤ2, 23967,0 ʛʨʥ/ʛʘ ï ʧʨʠ ʥʦʨʤʽ 400 ʥʘʩ./ʤ2 ʪʘ 

24712,3 ʛʨʥ/ʛʘ ï ʧʨʠ ʥʦʨʤʽ 450 ʥʘʩ./ʤ2. ɺʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʩʧʨʠʷʣʦ 

ʟʙʽʣʴʰʝʥʥʶ ʫʤʦʚʥʦ ʯʠʩʪʦʛʦ ʧʨʠʙʫʪʢʫ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ʅʘ ʚʘʨʽʘʥʪʽ N45P30K30 

ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʥʦʨʤʠ ʚʠʩʽʚʫ ʚʽʜ 300 ʜʦ 450 ʥʘʩ./ʤ2 ʟʘ ʩʪʘʪʠʩʪʠʯʥʦ ʦʜʥʘʢʦʚʦʛʦ ʨʽʚʥʷ 

ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʧʦʢʘʟʥʠʢ ʟʤʝʥʰʫʚʘʚʩʷ ʟ 29899,5 ʜʦ 28836,3 ʛʨʥ/ʛʘ. ɿʘ ʥʦʨʤʠ 

ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ N60P45K45 ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʧʦʜʘʣʴʰʝ ʟʨʦʩʪʘʥʥʷ ʫʤʦʚʥʦ 

ʯʠʩʪʦʛʦ ʧʨʠʙʫʪʢʫ ʥʘ 1 ʛʘ ʜʦ 37702,4 ʛʨʥ/ʛʘ ʧʨʠ ʥʦʨʤʽ 300 ʥʘʩ./ʤ2, 37110,3 ʛʨʥ/ʛʘ ï 

ʧʨʠ ʥʦʨʤʽ 350 ʥʘʩ./ʤ2, 36339,8 ʛʨʥ/ʛʘ ï ʧʨʠ ʥʦʨʤʽ 400 ʥʘʩ./ʤ2 ʪʘ 35391,0 ʛʨʥ/ʛʘ ï ʧʨʠ 
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ʥʦʨʤʽ 450 ʥʘʩ./ʤ2. ɯ ʧʨʠ ʥʘʡʙʽʣʴʰʽʡ ʥʦʨʤ̔ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ N75P60K60 

ʚʽʜʙʫʚʘʣʘʩʷ ʘʥʘʣʦʛʽʯʥʘ ʪʝʥʜʝʥʮʽʷ ʧʨʠ ʟʘʛʫʱʝʥʥʽ ʧʦʩʽʚʽʚ ʧʨʠ ʦʜʥʘʢʦʚʽʡ ʫʨʦʞʘʡʥʦʩʪʽ 

ʟʝʨʥʘ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʟʤʝʥʰʫʚʘʣʦʩʷ ʟ 42543,2 ʜʦ 40945,0 ʛʨʥ/ʛʘ. 

ʊʘʙʣʠʮʷ 6.1 

ɽʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ ʈʝʬʦʨʤ 

(ʩʝʨʝʜʥʻ ʟʘ 2023ï2025 ʨʨ.) 

ʅʦʨʤʘ 

ʜʦʙʨʠʚ, 

ʢʛ/ʛʘ ʜ.ʨ. 

ʅʦʨʤʘ 

ʚʠʩʽʚʫ, 

ʰʪ./ʤ2 

ʋʨʦʞʘʡ-

ʥʽʩʪʴ, 

ʪ/ʛʘ 

ɿʘʪʨʘʪʠ, 

ʛʨʥ./ʛʘ 

ɼʦʭʽʜ, 

ʛʨʥ./ʛʘ 

ʉʦʙʽʚʘʨ-

ʪʽʩʪʴ,  

ʛʨʥ./ʪ 

ʏʠʩʪʠʡ 

ʧʨʠʙʫʪʦʢ, 

ʛʨʥ./ʛʘ 

ʈʽʚʝʥʴ 

ʨʝʥʪʘʙʝ-

ʣʴʥʦʩʪʽ, 

% 

N0P0K0 

300 4,54 19542,5 40860 4304,5 21317,5 109,1 

350 4,72 20060,6 42480 4250,1 22419,4 111,8 

400 4,95 20583,0 44550 4158,2 23967,0 116,4 

450 5,09 21097,7 45810 4144,9 24712,3 117,1 

N45P30K30 

300 6,11 25090,5 54990 4106,5 29899,5 119,2 

350 6,14 25596,0 55260 4168,7 29664,0 115,9 

400 6,17 26101,6 55530 4230,4 29428,4 112,7 

450 6,16 26603,7 55440 4318,8 28836,3 108,4 

N60P45K45 

300 7,30 27997,6 65700 3835,3 37702,4 134,7 

350 7,29 28499,7 65610 3909,4 37110,3 130,2 

400 7,26 29000,2 65340 3994,5 36339,8 125,3 

450 7,21 29499,0 64890 4091,4 35391,0 120,0 

N75P60K60 

300 8,10 30356,8 72900 3747,8 42543,2 140,1 

350 8,15 30864,0 73350 3787,0 42486,0 137,7 

400 8,11 31363,7 72990 3867,3 41626,3 132,7 

450 8,09 31865,0 72810 3938,8 40945,0 128,5 

 

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʝʢʦʥʦʤʽʯʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʻ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ, ʷʢʘ ʚʢʘʟʫʻ 

ʩʢʽʣʴʢʠ ʥʘ ʦʜʥʫ ʚʢʣʘʜʝʥʫ ʛʨʠʚʥʶ ʫ ʚʠʨʦʱʫʚʘʥʥʷ ʧʰʝʥʠʮʽ ʦʪʨʠʤʘʥʦ ʜʦʜʘʪʢʦʚʦ 

ʢʦʰʪʽʚ ʫ ʚʽʜʥʦʩʥʠʭ ʟʥʘʯʝʥʥʷʭ. ʎʝʡ ʧʦʢʘʟʥʠʢ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷʤ ʯʠʩʪʦʛʦ ʧʨʠʙʫʪʢʫ ʜʦ ʩʦʙʽʚʘʨʪʦʩʪʽ ʨʝʘʣʽʟʦʚʘʥʦʾ 

ʧʨʦʜʫʢʮʽʾ. ɺ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʪʨʠ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʫʤʦʚʥʠʡ ʨʽʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʜʣʷ 
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ʢʦʥʪʨʦʣ ʁʟʘ ʥʦʨʤ ʚʠʩʽʚʫ 300, 350, 400, 450 ʥʘʩ./ʤ2 ʩʪʘʥʦʚʠʚ 109,1%; 111,8%; 

116,4%; 117,1%. ʂʦʞʥʝ ʥʘʩʪʫʧʥʝ ʟʙʽʣʴʰʝʥʥʷ ʥʦʨʤʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʩʧʨʠʷʣʦ 

ʟʨʦʩʪʘʥʥʶ ʨʽʚʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ. ʊʘʢ, ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʥʦʨʤʠ ʜʦʙʨʠʚ N45P30K30 

ʚʽʜʧʦʚʽʜʥʦ ʧʦʨʷʜʢʫ ʟʘʟʥʘʯʝʥʠʭ ʚʠʱʝ ʥʦʨʤ ʚʠʩʽʚʫ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʚ 119,2%; 

115,9%; 112,7%; 108,4%. ʅʘ ʚʘʨʽʘʥʪʽ N60P45K45 ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʥʦʨʤʠ ʚʠʩʽʚʫ ʚʽʜ 300 

ʜʦ 450 ʥʘʩ./ʤ2 ʟʘ ʩʪʘʪʠʩʪʠʯʥʦ ʦʜʥʘʢʦʚʦʛʦ ʨʽʚʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ 

ʟʤʝʥʰʫʚʘʣʘʩʷ ʟ 134,7% ʜʦ 120,0%. ɼʝʱʦ ʙʽʣʴʰʦʶ ʚʦʥʘ ʚʠʷʚʠʣʘʩʴ ʟʘ ʫʤʦʚ ʚʘʨʽʘʥʪʘ 

N75P60K60: 140,1% ï ʧʨʠ ʥʦʨʤʽ 300 ʥʘʩ./ʤ2, 137,7% ï ʧʨʠ ʥʦʨʤʽ 350 ʥʘʩ./ʤ2, 132,7% 

ï ʧʨʠ ʥʦʨʤʽ 400 ʥʘʩ./ʤ2 ʪʘ 128,5% ï ʧʨʠ ʥʦʨʤʽ 450 ʥʘʩ./ʤ2. 

ʊʘʙʣʠʮʷ 6.2 

ɽʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ ɹʦʜʠʮʝʢ 

(ʩʝʨʝʜʥʻ ʟʘ 2023ï2025 ʨʨ.) 

ʅʦʨʤʘ 

ʜʦʙʨʠʚ, 

ʢʛ/ʛʘ ʜ.ʨ. 

ʅʦʨʤʘ 

ʚʠʩʽʚʫ, 

ʰʪ./ʤ2 

ʋʨʦʞʘʡ-

ʥʽʩʪʴ, 

ʪ/ʛʘ 

ɿʘʪʨʘʪʠ, 

ʛʨʥ./ʛʘ 

ɼʦʭʽʜ, 

ʛʨʥ./ʛʘ 

ʉʦʙʽʚʘʨ-

ʪʽʩʪʴ,  

ʛʨʥ./ʪ 

ʏʠʩʪʠʡ 

ʧʨʠʙʫʪʦʢ, 

ʛʨʥ./ʛʘ 

ʈʽʚʝʥʴ 

ʨʝʥʪʘʙʝ-

ʣʴʥʦʩʪʽ, 

% 

N0P0K0 

300 4,11 19506,3 36990 4746,1 17483,7 89,6 

350 4,28 20023,6 38520 4678,4 18496,4 92,4 

400 4,51 20546,0 40590 4555,6 20044,0 97,6 

450 4,61 21057,4 41490 4567,8 20432,6 97,0 

N45P30K30 

300 5,60 25047,6 50400 4472,8 25352,4 101,2 

350 5,65 25554,8 50850 4523,0 25295,2 99,0 

400 5,67 26059,5 51030 4596,0 24970,5 95,8 

450 5,63 26559,2 50670 4717,4 24110,8 90,8 

N60P45K45 

300 6,77 27953,0 60930 4129,0 32977,0 118,0 

350 6,78 28456,8 61020 4197,2 32563,2 114,4 

400 6,83 28964,1 61470 4240,7 32505,9 112,2 

450 6,75 29460,3 60750 4364,5 31289,7 106,2 

N75P60K60 

300 7,71 30324,0 69390 3933,1 39066,0 128,8 

350 7,72 30827,9 69480 3993,3 38652,1 125,4 

400 7,69 31328,4 69210 4073,9 37881,6 120,9 

450 7,65 31828,0 68850 4160,5 37022,0 116,3 
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ɸʥʘʣʦʛʽʯʥʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʘ ʽ ʫ ʩʦʨʪʫ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ɹʦʜʠʮʝʢ. 

ɽʢʦʥʦʤʽʯʥʠʡ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʚ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʨʦʱʫʚʘʥʥʷ ʟʝʨʥʘ ʪʘʢʦʞ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʦʨʤ ʚʥʝʩʝʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʥʦʨʤ 

ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ (ʪʘʙʣ. 6.2). 

ɺ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʪʨʠ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʫʤʦʚʥʠʡ ʨʽʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʜʣʷ 

ʢʦʥʪʨʦʣ ʁʟʘ ʥʦʨʤ ʚʠʩʽʚʫ 300, 350, 400, 450 ʥʘʩ./ʤ2 ʩʪʘʥʦʚʠʚ 89,6%; 92,4%; 97,6%; 

97,0%. ʇʨʠ ʢʦʞʥʦʤʫ ʥʘʩʪʫʧʥʦʤʫ ʟʙʽʣʴʰʝʥʥʽ ʥʦʨʤʠ ʜʦʙʨʠʚ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ 

ʟʨʦʩʪʘʥʥ ̫ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ. ʊʘʢ, ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʥʦʨʤʠ ʜʦʙʨʠʚ N45P30K30 

ʚʽʜʧʦʚʽʜʥʦ ʧʦʨʷʜʢʫ ʟʘʟʥʘʯʝʥʠʭ ʚʠʱʝ ʥʦʨʤ ʚʠʩʽʚʫ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʚ 101,2%; 

99,0%; 95,8%; 90,8%. ʅʘ ʚʘʨʽʘʥʪʽ N60P45K45 ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʥʦʨʤʠ ʚʠʩʽʚʫ ʚʽʜ 300 ʜʦ 

450 ʥʘʩ./ʤ2 ʟʘ ʩʪʘʪʠʩʪʠʯʥʦ ʦʜʥʘʢʦʚʦʛʦ ʨʽʚʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ 

ʟʤʝʥʰʫʚʘʣʘʩʷ ʟ 118,0% ʜʦ 106,2%. ɼʝʱʦ ʙʽʣʴʰʦʶ ʚʦʥʘ ʚʠʷʚʠʣʘʩʴ ʟʘ ʫʤʦʚ ʚʘʨʽʘʥʪʘ 

N75P60K60: 128,8% ï ʧʨʠ ʥʦʨʤʽ 300 ʥʘʩ./ʤ2, 125,4% ï ʧʨʠ ʥʦʨʤʽ 350 ʥʘʩ./ʤ2, 120,9% 

ï ʧʨʠ ʥʦʨʤʽ 400 ʥʘʩ./ʤ2 ʪʘ 116,3% ï ʧʨʠ ʥʦʨʤʽ 450 ʥʘʩ./ʤ2. 

ʆʪʞʝ, ʥʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ʦʪʨʠʤʘʥʦ ʥʘ ʚʘʨʽʘʥʪʽ 

ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ N75P60K60 ʧʨʠ ʥʦʨʤʘʭ ʚʠʩʽʚʫ 300 ʪʘ 350 ʥʘʩ./ʤ2 ï 

140,1% ʪʘ 137,7%, ʘ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ï 128,8% ʪʘ 125,4% ʚʽʜʧʦʚʽʜʥʦ. 

 

6.2. ɽʥʝʨʛʝʪʠʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ɽʥʝʨʛʝʪʠʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ (Triticum aestivum 

L.)  ̒ ʚʘʞʣʠʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʦʮʽʥʢʠ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ, 

ʦʩʢʽʣʴʢʠ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʝʥʝʨʛʽʻʶ, ʥʘʢʦʧʠʯʝʥʦʶ ʚ ʫʨʦʞʘʾ ʥʘ 

ʦʜʠʥʠʮʽ ʧʣʦʱʽ ʧʦʩʽʚʫ ʪʘ ʩʫʢʫʧʥʠʤʠ ʝʥʝʨʛʝʪʠʯʥʠʤʠ ʚʠʪʨʘʪʘʤʠ ʥʘ ʡʦʛʦ ʦʪʨʠʤʘʥʥʷ. 

ɺ ʫʤʦʚʘʭ ʟʙʽʣʴʰʝʥʥʷ ʧʨʜʫʢʪʠʚʥʦʩʪʽ ʧʦʩʽʚʽʚ ʟʘ ʨʘʭʫʥʦʢ ʜʦʜʘʪʢʦʚʠʭ ʝʥʝʨʛʦʚʠʪʨʘʪ, 

ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʠʭ ʨʝʩʫʨʩʽʚ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ. ʆʜʥʠʤ ʽʟ 

ʛʦʣʦʚʥʠʭ ʟʘʚʜʘʥʴ ʩʫʯʘʩʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ ʻ ʥʝ ʣʠʰʝ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʚʨʦʞʘʡʥʦʩʪʽ 

ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ, ʘ ʡ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ [180].  
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ɺʽʜʦʤʦ, ʱʦ ʨʽʚʝʥʴ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʟʦʢʨʝʤʘ ʥʦʨʤ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʥʦʨʤ ʚʠʩʽʚʫ 

ʥʘʩʽʥʥʷ, ʩʠʩʪʝʤ ʫʜʦʙʨʝʥʥʷ, ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʦʨʪʫ. ʈʘʮʽʦʥʘʣʴʥʝ 

ʧʦʻʜʥʘʥʥʷ ʮʠʭ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ 

ʘʛʨʦʮʝʥʦʟʽʚ, ʧʽʜʚʠʱʝʥʥʶ ʚʠʭʦʜʫ ʚʘʣʦʚʦʾ ʝʥʝʨʛʽʾ ʟ ʫʨʦʞʘʻʤ ʽ ʟʤʝʥʰʝʥʥʶ 

ʝʥʝʨʛʦʻʤʥʦʩʪʽ ʧʨʦʜʫʢʮʽʾ. ʈʘʟʦʤ ʽʟ ʪʠʤ ʥʘʜʤʽʨʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʙʨʠʚ ʘʙʦ 

ʟʙʽʣʴʰʝʥʥʷ ʥʦʨʤ ʚʠʩʽʚʫ ʥʝ ʟʘʚʞʜʠ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʘʜʝʢʚʘʪʥʠʤ ʧʨʠʨʦʩʪʦʤ 

ʫʨʦʞʘʶ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʟʥʠʞʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ 

ʚʠʨʦʙʥʠʮʪʚʘ [181]. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʧʪʠʤʽʟʘʮʽʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ ʚʠʨʦʱʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʟʨʦʩʪʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʦʢʫʧʥʦʩʪʽ ʝʥʝʨʛʝʪʠʯʥʠʭ ʚʠʪʨʘʪ ʫʨʦʞʘʻʤ 

ʟʝʨʥʘ. ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʻ ʧʽʜʙʽʨ ʦʧʪʠʤʘʣʴʥʠʭ ʥʦʨʤ ʜʦʙʨʠʚ ʽ ʥʦʨʤ ʚʠʩʽʚʫ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʠʭʽʜ ʝʥʝʨʛʽʾ [181].  

ʆʪʞʝ, ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʝʥʝʨʛʝʪʠʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʨʦʱʫʚʘʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʻ ʘʢʪʫʘʣʴʥʠʤ ʥʘʧʨʷʤʦʤ ʜʦʩʣʽʜʞʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʤ ʥʘ 

ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʘʛʨʦʮʝʥʦʟʽʚ, ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʟʝʨʥʦʚʠʨʦʙʥʠʮʪʚʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʪʨʠ 

ʨʦʢʠ ʝʥʝʨʛʝʪʠʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ ʈʝʬʦʨʤ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʦʨʤ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ (ʪʘʙʣ. 6.3).  

ɼʣʷ ʚʘʨʽʘʥʪʘ ʙʝʟ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʟʙʽʣʴʰʝʥʥʷ ʥʦʨʤʠ ʚʠʩʽʚʫ ʜʦʟʚʦʣʷʻ 

ʦʪʨʠʤʘʪʠ ʚʠʱʠʡ ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ (ʜʦ 4,95ï5,09 ʪ/ʛʘ). ʇʨʦʪʝ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʨʝʩʫʨʩʦʦʱʘʜʥʦʩʪʽ ʪʘ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʥʘʡʙʽʣʴʰ ʚʠʛʽʜʥʦʶ ʻ ʩʽʚʙʘ ʽʟ ʥʦʨʤʦʶ 

300 ʥʘʩ./ʤ2, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʤʘʢʩʠʤʘʣʴʥʫ ʚʽʜʜʘʯʫ ʥʘ ʢʦʞʥʫ ʚʠʪʨʘʯʝʥʫ ʦʜʠʥʠʮʶ 

ʝʥʝʨʛʽʾ (ʂɽɽ = 4,63).  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʜʦʙʨʠʚ ʫ ʥʦʨʤʽ N45P30K30 ʟʘʙʝʟʧʝʯʠʣʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ (ʧʦʥʘʜ 6 ʪ/ʛʘ). ʇʨʦʪʝ ʢʦʞʥʝ ʟʙʽʣʴʰʝʥʥʷ ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘ 50 

ʰʪ./ʤ2 ʥʘ ʮʴʦʤʫ ʚʘʨʽʘʥʪʽ ʩʫʪʪʻʚʦ ʥʝ ʚʧʣʠʚʘʣʦ ʥʘ ʮʝʡ ʧʦʢʘʟʥʠʢ (6,11ï6,17 ʪ/ʛʘ), ʚʽʥ 

ʙʫʚ ʩʪʘʪʠʩʪʠʯʥʦ ʦʜʥʘʢʦʚʠʤ. ʂʦʝʬʽʮʽʻʥʪ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ (ʂɽɽ) 

ʟʘʢʦʥʦʤʽʨʥʦ ʟʥʠʞʫʻʪʴʩʷ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʚʠʩʽʷʥʦʛʦ ʥʘʩʽʥʥʷ. ʅʘʡʚʠʱʠʡ 
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ʂɽɽ ʟʘʬʽʢʩʦʚʘʥʦ ʟʘ ʥʦʨʤʠ 300 ʥʘʩ./ʤ2 ï 4,30, ʟʘ ʥʦʨʤʠ 350 ʥʘʩ./ʤ2 ʢʦʝʬʽʮʽʻʥʪ ʧʘʜʘʻ 

ʜʦ 4,10, ʟʘ ʥʦʨʤʠ 400 ʥʘʩ./ʤ2 ï ʜʦ 3,92 ʽ ʥʘʡʥʠʞʯʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʽʜʤʽʯʝʥʘ ʟʘ ʥʦʨʤʠ 

400 ʥʘʩ./ʤ2 ï 3,74.  

ʊʘʙʣʠʮʷ 6.3 

ɽʥʝʨʛʝʪʠʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ ʈʝʬʦʨʤ 

(ʩʝʨʝʜʥʻ ʟʘ 2023ï2025 ʨʨ.) 

ʅʦʨʤʘ 

ʜʦʙʨʠʚ, 

ʢʛ/ʛʘ ʜ.ʨ. 

ʅʦʨʤʘ 

ʚʠʩʽʚʫ, 

ʰʪ./ʤ2 

ʋʨʦʞʘʡ-

ʥʽʩʪʴ, ʪ/ʛʘ 

ɿʘʪʨʘʪʠ 

ʥʝʧʦʥʦʚʣʶʚʘʥʦʾ 

ʝʥʝʨʛʽʾ, ʄɼʞ 

ɸʢʫʤʫʣʴʦʚʘʥʘ 

ʝʥʝʨʛʽʷ 

ʫʨʦʞʘʻʤ 1 ʛʘ, 

ʄɼʞ 

ʂʦʝʬ. 

ʝʥʝʨʛ. 

ʝʬʝʢʪ. 

(ʂʝʝ) ʥʘ 1 ʛʘ 
ʥʘ 1 ʪ  

ʟʝʨʥʘ 

N0P0K0 

300 4,54 16117,0 3550,0 74691,2 4,63 

350 4,72 17701,2 3750,3 77652,5 4,39 

400 4,95 19317,6 3902,5 81436,4 4,22 

450 5,09 20755,7 4077,7 83739,7 4,03 

N45P30K30 

300 6,11 23357,0 3822,8 100520,5 4,30 

350 6,14 24666,2 4017,3 101014,1 4,10 

400 6,17 25915,8 4200,3 101507,6 3,92 

450 6,16 27078,5 4395,9 101343,1 3,74 

N60P45K45 

300 7,30 28559,6 3912,3 120098,1 4,21 

350 7,29 29797,2 4087,4 119933,6 4,02 

400 7,26 30935,2 4261,0 119440,1 3,86 

450 7,21 32024,4 4441,7 118617,5 3,70 

N75P60K60 

300 8,10 32085,6 3961,2 133259,6 4,15 

350 8,15 33671,6 4131,5 134082,2 3,98 

400 8,11 34792,7 4290,1 133424,1 3,83 

450 8,09 36296,9 4486,6 133095,1 3,67 

 

ʅʘʩʪʫʧʥʝ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʚ ʥʦʨʤʽ N60P45K45 ʜʦʟʚʦʣʠʣʦ ʦʪʨʠʤʘʪʠ ʱʝ ʚʠʱʠʡ 

ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ (ʧʦʥʘʜ 7 ʪ/ʛʘ), ʷʢʘ ʩʫʪʪʻʚʦ ʥʝ ʟʘʣʝʞʘʣʘ ʚʽʜ ʥʦʨʤ ʚʠʩʽʚʫ. 

ʂʦʝʬʽʮʽʻʥʪ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ (ʂɽɽ) ʜʝʤʦʥʩʪʨʫʻ ʟʥʠʞʝʥʥʷ ʚ ʤʽʨʫ 

ʟʙʽʣʴʰʝʥʥʥʷ ʥʦʨʤʠ ʚʠʩʽʚʫ. ʎʝ ʟʫʤʦʚʣʝʥʦ ʦʜʥʦʯʘʩʥʠʤ ʟʤʝʥʰʝʥʥʷʤ ʚʠʭʦʜʫ ʝʥʝʨʛʽʾ 
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ʟ ʫʨʦʞʘʻʤ ʪʘ ʟʨʦʩʪʘʥʥʷʤ ʩʫʢʫʧʥʠʭ ʚʠʪʨʘʪ ʥʘ ʧʦʩʽʚʥʠʡ ʤʘʪʝʨʽʘʣ. ʅʘʡʚʠʱʠʡ ʂɽɽ 

ʟʘʬʽʢʩʦʚʘʥʦ ʟʘ ʥʦʨʤʠ 300 ʥʘʩ./ʤ2 ï 4,21, ʟʘ ʥʦʨʤʠ 350 ʥʘʩ./ʤ2 ʢʦʝʬʽʮʽʻʥʪ ʧʘʜʘʻ ʜʦ 

4,02, ʟʘ ʥʦʨʤʠ 400 ʥʘʩ./ʤ2 ï ʜʦ 3,86 ʽ ʥʘʡʥʠʞʯʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʽʜʤʽʯʝʥʘ ʟʘ ʥʦʨʤʠ 400 

ʥʘʩ./ʤ2 ï 3,70. 

ʇʨʠ ʥʘʡʙʽʣʴʰʽʡ ʥʦʨʤʽ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ N75P60K60 ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʜʦʩʷʛʘʻ ʩʚʦʾʭ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ (ʧʦʥʘʜ 8 ʪ/ʛʘ). 

ɿʤʽʥʘ ʥʦʨʤʠ ʚʠʩʽʚʫ ʚ ʤʝʞʘʭ 300ï450 ʥʘʩ./ʤ2 ʥʝ ʚʧʣʠʚʘʣʘ ʥʘ ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ 

ʟʝʨʥʘ, ʷʢʘ ʙʫʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʦʜʥʘʢʦʚʦʶ (8,09ï8,15 ʪ/ʛʘ). ʂʦʝʬʽʮʽʻʥʪ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ (ʂɽɽ) ʜʝʤʦʥʩʪʨʫʻ ʩʪʘʙʽʣʴʥʝ ʽ ʧʦʩʣʽʜʦʚʥʝ ʟʥʠʞʝʥʥʷ ʟʽ ʟʨʦʩʪʘʥʥʷʤ 

ʥʦʨʤʠ ʚʠʩʽʚʫ, ʦʩʢʽʣʴʢʠ ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʥʘʩʽʥʥʷ ʥʝ ʢʦʤʧʝʥʩʫʻʪʴʩʷ ʩʫʪʪʻʚʠʤ 

ʧʨʠʨʦʩʪʦʤ ʝʥʝʨʛʽʾ ʦʪʨʠʤʘʥʦʛʦ ʚʨʦʞʘʶ. ʄʘʢʩʠʤʘʣʴʥʠʡ ʂɽɽ ʚʽʜʤʽʯʝʥʦ ʟʘ ʥʦʨʤʠ 300 

ʥʘʩ./ʤ2 ï 4,15, ʟʘ ʥʦʨʤʠ 350 ʥʘʩ./ʤ2 ʢʦʝʬʽʮʽʻʥʪ ʟʥʠʞʫʻʪʴʩʷ ʜʦ 3,98, ʟʘ ʥʦʨʤʠ 400 

ʥʘʩ./ʤ2 ï ʜʦ 3,83 ʽ ʥʘʡʥʠʞʯʫ ʝʥʝʨʛʝʪʠʯʥʫ ʦʢʫʧʥʽʩʪʴ ʟʘʬʽʢʩʦʚʘʥʦ ʟʘ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʥʦʨʤʠ 400 ʥʘʩ./ʤ2 ï 3,67.  

ɸʥʘʣʦʛʽʯʥʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʘ ʽ ʫ ʩʦʨʪʫ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ɹʦʜʠʮʝʢ. ɺ 

ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʪʨʠ ʨʦʢʠ ʝʥʝʨʛʝʪʠʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʟʘʣʝʞʘʣʘ ʚʽʜ ʥʦʨʤ 

ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ (ʪʘʙʣ. 6.4).  

ʇʨʠ ʥʘʡʙʽʣʴʰʽʡ ʥʦʨʤʽ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ N75P60K60 ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʜʦʩʷʛʘʻ ʩʚʦʾʭ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ (7,65ï7,72 

ʪ/ʛʘ) ̔  ʧʨʠ ʮʴʦʤʫ ʟʤʽʥʘ ʥʦʨʤʠ ʚʠʩʽʚʫ ʚ ʤʝʞʘʭ 300ï450 ʥʘʩ./ʤ2 ʥʝ ʚʧʣʠʚʘʣʘ ʥʘ ʨʽʚʝʥʴ 

ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ, ʷʢʘ ʙʫʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʦʜʥʘʢʦʚʦʶ. ʂʦʝʬʽʮʽʻʥʪ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʦʢʘʟʫʻ ʧʦʩʪʫʧʦʚʝ ʟʥʠʞʝʥʥʷ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʥʦʨʤʠ ʚʠʩʽʚʫ, ʦʩʢʽʣʴʢʠ 

ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʥʘʩʽʥʥʷ ʥʝ ʢʦʤʧʝʥʩʫʻʪʴʩʷ ʩʫʪʪʻʚʠʤ ʧʨʠʨʦʩʪʦʤ ʝʥʝʨʛʽʾ 

ʦʪʨʠʤʘʥʦʛʦ ʚʨʦʞʘʶ. ʄʘʢʩʠʤʘʣʴʥʠʡ ʂɽɽ ʚʽʜʤʽʯʝʥʦ ʟʘ ʥʦʨʤʠ 300 ʥʘʩ./ʤ2 ï 3,94, ʟʘ 

ʥʦʨʤʠ 350 ʥʘʩ./ʤ2 ʢʦʝʬʽʮʽʻʥʪ ʟʥʠʞʫʻʪʴʩʷ ʜʦ 3,78, ʟʘ ʥʦʨʤʠ 400 ʥʘʩ./ʤ2 ï ʜʦ 3,63 ʽ 

ʥʘʡʥʠʞʯʫ ʝʥʝʨʛʝʪʠʯʥʫ ʦʢʫʧʥʽʩʪʴ ʟʘʬʽʢʩʦʚʘʥʦ ʟʘ ʤʘʢʩʠʤʘʣʴʥʦʾ ʥʦʨʤʠ 400 ʥʘʩ./ʤ2 ï 

3,46.  

ʆʪʞʝ, ʢʦʝʬʽʮʽʻʥʪ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫ ʩʦʨʪʫ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʈʝʬʦʨʤ 

ʥʘʡʚʠʱʠʤ ʙʫʚ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʪʨʠ ʨʦʢʠ ʧʨʠ ʥʦʨʤʽ ʚʠʩʽʚʫ 300 ʥʘʩ./ʤ2 ʽ ʩʪʘʥʦʚʠʚ ʥʘ 

ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ 4,63, ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ N45P30K30, 
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N60P45K45 ʪʘ N75P60K60 ʚʽʥ ʙʫʚ ʜʝʱʦ ʥʠʞʯʠʤ 4,30; 4,21 ʽ 4,15 ʚʽʜʧʦʚʽʜʥʦ, ʘ ʫ ʩʦʨʪʫ 

ɹʦʜʠʮʝʢ ï 4,41; 4,09; 3,99 ʪʘ 3,94.  

ʊʘʙʣʠʮʷ 6.4 

ɽʥʝʨʛʝʪʠʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ ɹʦʜʠʮʝʢ 

(ʩʝʨʝʜʥʻ ʟʘ 2023ï2025 ʨʨ.) 

ʅʦʨʤʘ 

ʜʦʙʨʠʚ, 

ʢʛ/ʛʘ ʜ.ʨ. 

ʅʦʨʤʘ 

ʚʠʩʽʚʫ, 

ʰʪ./ʤ2 

ʋʨʦʞʘʡ-

ʥʽʩʪʴ, ʪ/ʛʘ 

ɿʘʪʨʘʪʠ 

ʥʝʧʦʥʦʚʣʶʚʘʥʦʾ 

ʝʥʝʨʛʽʾ, ʄɼʞ 

ɸʢʫʤʫʣʴʦʚʘʥʘ 

ʝʥʝʨʛʽʷ 

ʫʨʦʞʘʻʤ 1 ʛʘ, 

ʄɼʞ 

ʂʦʝʬ. 

ʝʥʝʨʛ. 

ʝʬʝʢʪ. 

(ʂʝʝ) ʥʘ 1 ʛʘ 
ʥʘ 1 ʪ  

ʟʝʨʥʘ 

N0P0K0 

300 4,11 15326,8 3729,1 67616,9 4,41 

350 4,28 16893,2 3947,0 70413,7 4,17 

400 4,51 18509,6 4104,1 74197,6 4,01 

450 4,61 19874,8 4311,2 75842,8 3,82 

N45P30K30 

300 5,60 22541,3 4025,2 92130,1 4,09 

350 5,65 23887,2 4227,8 92952,7 3,89 

400 5,67 25118,4 4430,1 93281,7 3,71 

450 5,63 26106,0 4636,9 92623,6 3,55 

N60P45K45 

300 6,77 27947,3 4128,1 111378,7 3,99 

350 6,78 29219,8 4309,7 111543,2 3,82 

400 6,83 30746,0 4501,6 112365,8 3,65 

450 6,75 31780,2 4708,2 111049,7 3,49 

N75P60K60 

300 7,71 32210,0 4177,7 126843,4 3,94 

350 7,72 33602,5 4352,7 127007,9 3,78 

400 7,69 34862,0 4533,4 126514,3 3,63 

450 7,65 36329,6 4749,0 125856,3 3,46 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 6. 

ʈʽʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ, ʷʢʠʡ ʻ ʚʘʞʣʠʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʝʢʦʥʦʤʽʯʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ, ʷʢʠʡ ʚʽʜʦʙʨʘʞʘʻ ʨʦʟʤʽʨ ʯʠʩʪʦʛʦ ʧʨʠʙʫʪʢʫ ʥʘ ʦʜʥʫ ʛʨʠʚʥʶ 

ʚʠʨʦʙʥʠʯʠʭ ʚʠʪʨʘʪ. ʋ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʪʨʠ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʽʟ ʢʦʞʥʠʤ ʧʽʜʚʠʱʝʥʥʷʤ 

ʥʦʨʤʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ. ʇʨʦʪʝ 
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ʚ ʤʝʞʘʭ ʢʦʞʥʦʛʦ ʫʜʦʙʨʝʥʦʛʦ ʬʦʥʫ ʟʙʽʣʴʰʝʥʥʷ ʥʦʨʤ ʚʠʩʽʚʫ 300, 350, 400 ʪʘ 450 

ʥʘʩ./ʤ2 ʟʫʤʦʚʣʶʚʘʣʦ ʟʚʦʨʦʪʥʫ ʪʝʥʜʝʥʮʽʶ. ʅʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʫ ʩʦʨʪʫ 

ʈʝʬʦʨʤ ʦʪʨʠʤʘʥʦ ʥʘ ʚʘʨʽʘʥʪʽ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ N75P60K60 ʧʨʠ ʥʦʨʤʘʭ 

ʚʠʩʽʚʫ 300, 350, 400, 450 ʥʘʩ./ʤ2 ï 140,1% 137,7%, 132,7%, 128,5%, ʘ ʫ ʩʦʨʪʫ 

ɹʦʜʠʮʝʢ ï 128,8%, 125,4%, 120,9%, 116,3% ʚʽʜʧʦʚʽʜʥʦ. 

ʂʦʝʬʽʮʽʻʥʪ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫ ʩʦʨʪʫ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʈʝʬʦʨʤ 

ʥʘʡʚʠʱʠʤ ʙʫʚ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʪʨʠ ʨʦʢʠ ʧʨʠ ʥʦʨʤʽ ʚʠʩʽʚʫ 300 ʥʘʩ./ʤ2 ʽ ʩʪʘʥʦʚʠʚ ʥʘ 

ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ 4,63, ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ N45P30K30, 

N60P45K45 ʪʘ N75P60K60 ʚʽʥ ʙʫʚ ʜʝʱʦ ʥʠʞʯʠʤ 4,30; 4,21 ʽ 4,15 ʚʽʜʧʦʚʽʜʥʦ, ʘ ʫ ʩʦʨʪʫ 

ɹʦʜʠʮʝʢ ï 4,41; 4,09; 3,99 ʪʘ 3,94 ʚʽʜʧʦʚʽʜʥʦ. 
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ɺʀʉʅʆɺʂʀ 

 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʥʦʨʤʠ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ ʽ ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʨʫʢʪʫʨʫ ʧʦʩʽʚʽʚ, 

ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ, ʙʽʦʭʽʤʽʯʥʽ ʡ ʪʝʭʥʦʣʦʛʽʯʥʽ ʷʢʦʩʪʽ ʟʝʨʥʘ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ, ʘ ʪʘʢʦʞ 

ʥʘ ʝʢʦʥʦʤʽʯʥʫ ʪʘ ʝʥʝʨʛʝʪʠʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʾ ʚʠʨʦʙʥʠʮʪʚʘ. ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʟʨʦʙʣʝʥʦ ʪʘʢʽ ʚʠʩʥʦʚʢʠ. 

1. ɺʩʪʘʥʦʚʣʝʥʦ ʚʧʣʠʚ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʥʘ ʧʦʣʴʦʚʫ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ 

ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ. ʇʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʠʤ ʚʘʨʽʘʥʪʦʤ ʙʝʟ ʫʜʦʙʨʝʥʥʷ ʧʨʠʨʽʩʪ 

ʧʦʢʘʟʥʠʢʘ ʩʪʘʥʦʚʠʚ ʚʽʜ 1,15% ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ʜʦ 1,30% ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ. ʅʘ 

ʚʘʨʽʘʥʪʘʭ ʽʟ ʚʥʝʩʝʥʥʷʤ ʜʦʙʨʠʚ N45P30K30, N60P45K45 ʪʘ N75P60K60 ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʫ 

ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʩʪʘʥʦʚʠʣʘ ʚʽʜʧʦʚʽʜʥʦ 93,52%, 93,64% ʽ 93,50%, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï 

93,59%, 93,46% ʪʘ 93,53%. ʈʘʟʦʤ ʽʟ ʪʠʤ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʽʚʝʥʴ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ 

ʥʘʩʽʥʥʷ ʥʝ ʟʘʣʝʞʘʚ ʚʽʜ ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ. 

2. ʇʝʨʝʟʠʤʽʚʣʷ ʪʘ ʟʘʛʘʣʴʥʝ ʚʠʞʠʚʘʥʥʷ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʘʣʦ ʚʽʜ 

ʚʧʣʠʚʫ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ N45P30K30, N60P45K45 ʪʘ N75P60K60. ʇʝʨʝʟʠʤʽʚʣʷ ʨʦʩʣʠʥ 

ʩʪʘʥʦʚʠʣʘ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʚʽʜʧʦʚʽʜʥʦ 92,36%, 92,27% ʽ 92,46%, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ 

ï 91,97%, 91,79% ʪʘ 91,85%. ɿʘʛʘʣʴʥʝ ʚʠʞʠʚʘʥʥʷ ʨʦʩʣʠʥ ʩʪʘʥʦʚʠʣʦ ʫ ʩʦʨʪʫ 

ɹʦʜʠʮʝʢ ʚʽʜʧʦʚʽʜʥʦ 83,38%, 83,62% ʽ 83,21%, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï 83,13%, 82,96% 

ʪʘ 83,36%. ɿʘ ʚʧʣʠʚʦʤ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʤʠ ʚʠʷʚʠʣʠʩʷ ʥʦʨʤʠ 

300 ʽ 350 ʥʘʩ./ʤ2, ʷʢʽ ʟʘʙʝʟʧʝʯʠʣʠ ʽʩʪʦʪʥʦ ʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʧʝʨʝʟʠʤʽʚʣʽ ʪʘ ʚʠʞʠʚʘʥʥʷ 

ʨʦʩʣʠʥ. ʋ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʧʝʨʝʟʠʤʽʚʣʷ ʨʦʩʣʠʥ ʩʪʘʥʦʚʠʣʘ ʚʽʜʧʦʚʽʜʥʦ 92,25% ʪʘ 

92,39%, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï 92,16% ʪʘ 92,22%. ʋ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʟʘʛʘʣʴʥʝ ʚʠʞʠʚʘʥʥʷ 

ʨʦʩʣʠʥ ʩʪʘʥʦʚʠʣʦ ʚʽʜʧʦʚʽʜʥʦ 82,92% ʪʘ 82,52%, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï 82,11% ʪʘ 

82,52%. 

3. ʊʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʾ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʟʘʣʝʞʘʣʘ ʚʽʜ ʥʦʨʤ ʚʠʩʽʚʫ ʪʘ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʣʠ ʥʘ ʪʝʤʧʠ ʧʨʦʭʦʜʞʝʥʥʷ 

ʬʝʥʦʬʘʟ. ʋʧʨʦʜʦʚʞ 2022ï2025 ʨʨ. ʮʝʡ ʧʝʨʽʦʜ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʩʪʘʥʦʚʠʚ 257ï263 

ʜʥʽ, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï 267ï271 ʜʝʥʴ. 
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4. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʩʧʨʠʷʣʦ ʟʙʽʣʴʰʝʥʥʶ 

ʢʽʣʴʢʦʩʪʽ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ʅʘ ʚʘʨʽʘʥʪʘʭ ʫʜʦʙʨʝʥʥʷ 

N45P30K30, N60P45K45 ʪʘ N75P60K60 ʧʦʢʘʟʥʠʢʠ ʙʫʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʦʜʥʘʢʦʚʠʤʠ ʽ 

ʩʪʘʥʦʚʠʣʠ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʚʽʜʧʦʚʽʜʥʦ 312, 313 ʽ 311 ʰʪ./ʤ2, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï 311, 

311 ʪʘ 312 ʰʪ./ʤ2. ʅʘ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ ʙʝʟ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʢʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ 

ʙʫʣʘ ʥʠʞʯʦʶ ʽ ʩʢʣʘʜʘʣʘ 290 ʰʪ./ʤĮ ʪʘ 288 ʰʪ./ʤĮ, ʚʽʜʧʦʚʽʜʥʦ. ʇʽʜ ʚʧʣʠʚʦʤ ʥʦʨʤ 

ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ 300, 350, 400 ʪʘ 450 ʥʘʩ./ʤĮ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʟʘʢʦʥʦʤʽʨʥʦ 

ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʢ̔ ʣʴʢʦʩʪʽ ʨʦʩʣʠʥ: ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʟʥʘʯʝʥʥʷ ʩʪʘʥʦʚʠʣʠ ʚʽʜʧʦʚʽʜʥʦ 

248, 288, 324 ʪʘ 365 ʰʪ./ʤĮ, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï 246, 288, 323 ʪʘ 363 ʰʪ./ʤĮ. 

5. ʌʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʦʩʪʦʶ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʜʝʪʝʨʤʽʥʫʚʘʣʦʩʷ 

ʷʢ ʨʽʚʥʝʤ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ, ʪʘʢ ʽ ʥʦʨʤʦʶ ʚʠʩʽʚʫ. ɯʥʪʝʥʩʠʬʽʢʘʮʽʷ ʫʜʦʙʨʝʥʥʷ 

ʚʽʜ N0P0K0 ʜʦ N75P60K60 ʟʘʙʝʟʧʝʯʠʣʘ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʘʛʦʥʽʚ ʫ 

ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʟ 342 ʜʦ 662 ʰʪ./ʤĮ, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï ʟ 379 ʜʦ 704 ʰʪ./ʤĮ. 

ɸʥʘʣʦʛʽʯʥʘ ʜʠʥʘʤʽʢʘ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʥʦʨʤ ʚʠʩʽʚʫ ʚʽʜ 300 ʜʦ 450 

ʥʘʩ./ʤ2 ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʟ 468 ʜʦ 542 ʰʪ./ʤĮ, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï ʟ 506 ʜʦ 583 ʰʪ./ʤĮ, 

ʚʽʜʧʦʚʽʜʥʦ. ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʘ ɸ ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʩʢʣʘʣʘ 94,82% ʜʣʷ 

ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 94,66% ʜʣʷ ʩʦʨʪʫ ʈʝʬʦʨʤ; ʬʘʢʪʦʨʘ ɺ ʥʦʨʤ ʚʠʩʽʚʫ ï 5,11% ʪʘ 

5,26% ʚʽʜʧʦʚʽʜʥʦ. ɿʘʣʝʞʥʽʩʪʴ ʛʫʩʪʦʪʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʝʩʪʦʶ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʚʽʜ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʘʢʪʦʨʽʚ ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ ʧʨʷʤʦʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ: ʫ ʩʦʨʪʫ 

ɹʦʜʠʮʝʢ ʂʧʧɹ = 134,4375 + 1,6194 NPK + 0,4985 ʅʚ ʪʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ʂʧʧʈ = 

167,3327 + 1,6359 NPK + 0,5105 ʅʚ.   

6. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʢʫʱʝʥʥʷ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʚʠʟʥʘʯʘʣʘʩʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ: ʥʦʨʤʘʤʠ ʚʠʩʽʚʫ ʪʘ ʨʽʚʥʷʤʠ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ. 

ʉʧʦʩʪʝʨʽʛʘʣʘʩʷ ʯʽʪʢʘ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʧʦʢʘʟʥʠʢʽʚ: ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʥʦʨʤʠ ʚʠʩʽʚʫ ʚʽʜ 

300 ʜʦ 450 ʥʘʩ./ʤĮ ʢʦʝʬʽʮʽʻʥʪ ʢʫʱʝʥʥʷ ʟʥʠʞʫʚʘʚʩʷ ʟ 1,87 ʜʦ 1,48 ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ 

ʪʘ ʟ 2,04 ʜʦ 1,60 ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ. ʅʘʪʦʤʽʩʪʴ ʦʧʪʠʤʽʟʘʮʽʷ ʞʠʚʣʝʥʥʷ ʟʘʙʝʟʧʝʯʠʣʘ 

ʽʩʪʦʪʥʝ ʟʨʦʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʘ ï ʚʽʜ 1,19 ʥʘ ʢʦʥʪʨʦʣʽ ʜʦ 2,15 ʥʘ ʚʘʨʽʘʥʪʽ N75P60K60 ʫ 

ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ ʚʽʜ 1,33 ʜʦ 2,28 ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ʚʽʜʧʦʚʽʜʥʦ. 

7. ʇʘʨʘʤʝʪʨʠ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʯʽʪʢʦ ʜʠʬʝʨʝʥʮʽʶʚʘʣʠʩʷ ʧʽʜ 

ʜʽʻʶ ʥʦʨʤʠ ʚʠʩʽʚʫ ʪʘ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ. ɯʟ ʟʘʛʫʱʝʥʥʷʤ ʧʦʩʽʚʽʚ ʚʽʜ 300 ʜʦ 450 
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ʥʘʩ./ʤ2 ̔ ʥʜʠʚʽʜʫʘʣʴʥʘ ʧʣʦʱʘ ʣʠʩʪʷ ʨʦʩʣʠʥ ʟʤʝʥʰʫʚʘʣʘʩʷ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ï ʟ 127,36 

ʜʦ 108,87 ʩʤ2, ʫ ʈʝʬʦʨʤ ï ʟ 119,58 ʜʦ 102,26 ʩʤ2. ɺʦʜʥʦʯʘʩ ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʟʘʙʝʟʧʝʯʠʣʘ ʧʦʪʫʞʥʠʡ ʧʨʠʨʽʩʪ ʧʦʢʘʟʥʠʢʘ: ʚʽʜ ʚʘʨʽʘʥʪʘ ʙʝʟ 

ʜʦʙʨʠʚ ʜʦ ʚʘʨʽʘʥʪʘ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʥʦʨʤʦʶ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ 

N75P60K60 ʟʥʘʯʝʥʥʷ ʧʽʜʥʷʣʠʩʷ ʟ 76,60 ʜʦ 152,34 ʩʤ
2/ʨʦʩʣʠʥʫ ʜʣʷ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ ʟ 

70,66 ʜʦ 143,70 ʩʤ2/ʨʦʩʣʠʥʫ ʜʣʷ ʩʦʨʪʫ ʈʝʬʦʨʤ.  

8. ʅʘ ʧʨʦʮʝʩʠ ʥʘʢʦʧʠʯʝʥʥʷ ʤʘʩʠ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʚʧʣʠʚʘʣʠ ʷʢ 

ʥʦʨʤʠ ʚʠʩʽʚʫ, ʪʘʢ ʽ ʥʦʨʤʠ ʤʽʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʥʷ. ɿʙʽʣʴʰʝʥʥʷ ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ ʚʽʜ N0P0K0 ʜʦ N75P60K60 ʟʘʙʝʟʧʝʯʠʣʘ ʩʫʪʪʻʚʠʡ ʧʨʠʨʽʩʪ ʤʘʩʠ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ: 

ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ï ʟ 0,50 ʜʦ 1,48 ʛ/ʨʦʩʣʠʥʫ, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï ʟ 0,46 ʜʦ 1,46 

ʛ/ʨʦʩʣʠʥʫ. ʅʘʪʦʤʽʩʪʴ ʟʙʽʣʴʰʝʥʥʷ ʥʦʨʤʠ ʚʠʩʽʚʫ ʟ 300 ʜʦ 450 ʥʘʩ./ʤĮ ʟʫʤʦʚʠʣʦ 

ʟʚʦʨʦʪʥʫ ʪʝʥʜʝʥʮʽʶ, ʩʧʨʠʯʠʥʠʚʰʠ ʟʤʝʥʰʝʥʥʷ ʚʘʛʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʩʣʠʥ ʽʟ 1,09 

ʜʦ 0,95 ʛ/ʨʦʩʣʠʥʫ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ ʟ 1,06 ʜʦ 0,92 ʛ/ʨʦʩʣʠʥʫ  ʫ ʩʦʨʪ ʈʝʬʦʨʤ. 

9. ʌʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʣʦʩʘ ʟʘ ʢʽʣʴʢʽʩʪʶ ʟʝʨʝʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʟʘʣʝʞʘʣʦ ʚʽʜ ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ. ɯʥʪʝʥʩʠʬʽʢʘʮʽʷ 

ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʥʦʨʤʘʤʠ ʜʦʙʨʠʚ ʚʽʜ N0P0K0 ʜʦ N75P60K60 

ʩʧʨʠʷʣʘ ʜʦ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʝʨʝʥ ʚ ʢʦʣʦʩʽ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʟ 31,77 ʜʦ 29,92 ʰʪ., 

ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï ʟ 31,14 ʜʦ 29,42 ʰʪ. ɸʥʘʣʦʛʽʯʥʘ ʜʠʥʘʤʽʢʘ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʧʨʠ 

ʟʙʽʣʴʰʝʥʥʽ ʥʦʨʤ ʚʠʩʽʚʫ ʚʽʜ 300 ʜʦ 450 ʥʘʩ./ʤ2 ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʟ 31,99 ʜʦ 29,58 ʰʪ., 

ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï ʟ 31,36 ʜʦ 29,10 ʰʪ., ʚʽʜʧʦʚʽʜʥʦ. ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʥʦʨʤ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʩʢʣʘʣʘ 37,01% ʜʣʷ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 36,51% ʜʣʷ ʩʦʨʪʫ ʈʝʬʦʨʤ; 

ʘ ʥʦʨʤ ʚʠʩʽʚʫ ï 62,27% ʪʘ 62,78%, ʚʽʜʧʦʚʽʜʥʦ. ɿʘʣʝʞʥʽʩʪʴ ʢʽʣʴʢʦʩʪʽ ʟʝʨʝʥ ʚ ʢʦʣʦʩʽ 

ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʚʽʜ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʘʢʪʦʨʽʚ ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ ʧʨʷʤʦʣʽʥʽʡʥʦʾ 

ʨʝʛʨʝʩʽʾ: ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʂʟʢɹ = 37,91246 ï 0,00923 NPK ï 0,01600 ʅʚ ʪʘ ʫ ʩʦʨʪʫ 

ʈʝʬʦʨʤ ʂʟʢʈ = 39,91006 ï 0,00857 NPK ï 0,01502 ʅʚ.   

10. ʌʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʣʦʩʘ ʟʘ ʤʘʩʦʶ ʟʝʨʥʽʚʢʠ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʟʘʣʝʞʘʣʦ ʷʢ ʚʽʜ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ, ʪʘʢ ʚʽʜ ʥʦʨʤ ʚʠʩʽʚʫ. ɯʥʪʝʥʩʠʬʽʢʘʮʽʷ 

ʧʨʦʮʝʩʫ ʞʠʚʣʝʥʥʷ ʫʜʦʙʨʝʥʥʷʤ ʥʦʨʤ ʚʽʜ N0P0K0 ʜʦ N75P60K60 ʟʘʙʝʟʧʝʯʠʣʘ 

ʟʤʝʥʰʝʥʥʷ ʤʘʩʠ ʟʝʨʥʽʚʢʠ ʚ ʢʦʣʦʩʽ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʚ ʤʝʞʘʭ ʚʽʜ 42,14 ʜʦ 39,53 ʤʛ, ʘ 

ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï ʚʽʜ 42,73 ʜʦ 40,30 ʤʛ. ɸʥʘʣʦʛʽʯʥʘ ʜʠʥʘʤʽʢʘ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʧʨʠ 
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ʟʙʽʣʴʰʝʥʥʽ ʥʦʨʤ ʚʠʩʽʚʫ ʚʽʜ 300 ʜʦ 450 ʥʘʩ./ʤ2 ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʟ 42,03 ʜʦ 39,60 ʤʛ, 

ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï ʟ 42,56 ʜʦ 40,37 ʤʛ, ʚʽʜʧʦʚʽʜʥʦ. ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʘ ɸ ʥʦʨʤ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʩʢʣʘʣʘ 54,52% ʜʣʷ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 56,12% ʜʣʷ ʩʦʨʪʫ ʈʝʬʦʨʤ; 

ʬʘʢʪʦʨʘ ɺ ʥʦʨʤ ʚʠʩʽʚʫ ï 45,03% ʪʘ 43,32%, ʚʽʜʧʦʚʽʜʥʦ. ɿʘʣʝʞʥʽʩʪʴ ʤʘʩʠ ʟʝʨʥʽʚʢʠ ʚ 

ʢʦʣʦʩʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʚʽʜ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʘʢʪʦʨʽʚ ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ 

ʧʨʷʤʦʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ: ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʄʟʢɹ = 48,38532 ï 0,01314 NPK ï 0,01608 

ʅʚ ʪʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ʄʟʢʈ = 48,37998 ï 0,01231 NPK ï 0,01454 ʅʚ. 

11. ɺʩʪʘʥʦʚʣʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʨʽʚʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʚʽʜ ʥʦʨʤ 

ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ. ʅʘ ʚʘʨʽʘʥʪʘʭ N0P0K0, N45P30K30, N60P45K45, N75P60K60 

ʦʪʨʠʤʘʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʽʩʪʦʪʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ ʫʨʦʞʘʡʥʦʩʪʽ, ʷʢʽ ʫ 

ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʩʪʘʥʦʚʠʣʠ ʚʽʜʧʦʚʽʜʥʦ 4,38; 5,64; 6,78 ʪʘ 7,69 ʪ/ʛʘ, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ 

ï 4,82; 6,15; 7,26 ʪʘ 8,11 ʪ/ʛʘ. ɺʦʜʥʦʯʘʩ ʟʘ ʥʦʨʤ ʚʠʩʽʚʫ 300, 350, 400 ʽ 450 ʥʘʩ./ʤĮ 

ʽʩʪʦʪʥʦʛʦ ʚʧʣʠʚʫ ʮʴʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʥʝ ʚʠʷʚʣʝʥʦ. 

12. ʌʦʨʤʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʷʢʦʩʪʽ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʥʘʪʫʨʠ ʟʝʨʥʘ ʧʰʝʥʠʮʽ 

ʦʟʠʤʦʾ ʚʠʟʥʘʯʘʣʦʩʷ ʷʢ ʨʽʚʥʝʤ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ, ʪʘʢ ʽ ʥʦʨʤʦʶ ʚʠʩʽʚʫ. 

ɿʙʽʣʴʰʝʥʥʷ ʥʦʨʤʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʚʽʜ N0P0K0 ʜʦ N75P60K60 ʟʘʙʝʟʧʝʯʠʣʘ 

ʟʤʝʥʰʝʥʥʷ ʥʘʪʫʨʠ ʟʝʨʥʘ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʟ 768,9 ʜʦ 750,0 ʛ/ʣ, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï ʟ 

766,7 ʜʦ 748,2 ʛ/ʣ. ʄʘʢʩʠʤʘʣʴʥʘ ʥʘʪʫʨʘ ʟʝʨʥʘ ʦʪʨʠʤʘʥʘ ʧʨʠ ʥʦʨʤʘʭ ʚʠʩʽʚʫ 350 ʽ 400 

ʥʘʩ./ʤ2: ʜʣʷ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʚʦʥʘ ʩʪʘʥʦʚʠʣʘ 762,2 ʪʘ 763,2 ʛ/ʣ, ʘ ʜʣʷ ʩʦʨʪʫ ʈʝʬʦʨʤ ï 

760,3 ʽ 761,5 ʛ/ʣ. ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʘ ɸ ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʩʢʣʘʣʘ 85,75% 

ʜʣʷ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 83,08% ʜʣʷ ʩʦʨʪʫ ʈʝʬʦʨʤ; ʬʘʢʪʦʨʘ ɺ ʥʦʨʤ ʚʠʩʽʚʫ ï 14,14% ʪʘ 

16,81%, ʚʽʜʧʦʚʽʜʥʦ.  

13. ʌʦʨʤʫʚʘʥʥʷ ʙʽʦʭʽʤʽʯʥʦʾ ʷʢʦʩʪʽ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʚʤʽʩʪʫ ʙʽʣʢʘ ʚ ʟʝʨʥʽ 

ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʘʣʦ ʷʢ ʚʽʜ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʪʘʢ ʽ ʚʽʜ ʥʦʨʤ ʚʠʩʽʚʫ. 

ɿʙʽʣʴʰʝʥʥʷ ʥʦʨʤʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʚʽʜ N0P0K0 ʜʦ N75P60K60 ʩʧʨʠʷʣʦ 

ʧʽʜʚʠʱʝʥʥʶ ʚʤʽʩʪʫ ʙʽʣʢʘ ʚ ʟʝʨʥʽ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʟ 11,9 ʜʦ 14,3%, ʘ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ 

ï ʟ 11,7 ʜʦ 13,9%. ʄʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʮʝʡ ʧʦʢʘʟʥʠʢ ʜʦʩʷʛʥʫʚ ʧʨʠ ʥʦʨʤʘʭ 350 ʪʘ 

400 ʥʘʩʽʥʠʥ ʥʘ 1ʤ2: ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ï 13,5% ʪʘ 13,6%, ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ï 13,2% ʪʘ 

13,4%. ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʘ ɸ ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʩʢʣʘʣʘ 84,48% ʜʣʷ ʩʦʨʪʫ 
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ɹʦʜʠʮʝʢ ʪʘ 81,29% ʜʣʷ ʩʦʨʪʫ ʈʝʬʦʨʤ; ʬʘʢʪʦʨʘ ɺ ʥʦʨʤ ʚʠʩʽʚʫ ï 15,10% ʪʘ 18,41%, 

ʚʽʜʧʦʚʽʜʥʦ.  

14. ʌʦʨʤʫʚʘʥʥʷ ʙʽʦʭʽʤʽʯʥʦʾ ʷʢʦʩʪʽ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʚʤʽʩʪʫ ʢʣʝʡʢʦʚʠʥʠ ʚ ʟʝʨʥʽ 

ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʘʣʦ ʷʢ ʚʽʜ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʪʘʢ ʽ ʚʽʜ ʥʦʨʤ ʚʠʩʽʚʫ. 

ɿʙʽʣʴʰʝʥʥʷ ʥʦʨʤʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʚʽʜ N0P0K0 ʜʦ N75P60K60 ʩʧʨʠʷʣʦ 

ʧʽʜʚʠʱʝʥʥʶ ʚʤʽʩʪʫ ʢʣʝʡʢʦʚʠʥʠ ʚ ʟʝʨʥʽ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʟ 26,8 ʜʦ 28,7%, ʘ ʫ ʩʦʨʪʫ 

ʈʝʬʦʨʤ ï ʟ 26,3 ʜʦ 28,4%. ʄʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʮʝʡ ʧʦʢʘʟʥʠʢ ʜʦʩʷʛʥʫʚ ʧʨʠ 

ʥʦʨʤʘʭ 350 ʪʘ 400 ʥʘʩʽʥʠʥ ʥʘ 1ʤ2: ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ï 28,1% ʪʘ 28,2%, ʫ ʩʦʨʪʫ 

ʈʝʬʦʨʤ ï 27,7% ʪʘ 27,9%. ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʘ ɸ ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ 

ʩʢʣʘʣʘ 87,28% ʜʣʷ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʪʘ 88,60% ʜʣʷ ʩʦʨʪʫ ʈʝʬʦʨʤ; ʬʘʢʪʦʨʘ ɺ ʥʦʨʤ 

ʚʠʩʽʚʫ ï 12,52% ʪʘ 11,06%, ʚʽʜʧʦʚʽʜʥʦ.  

15. ʈʽʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ, ʷʢʠʡ ʻ ʚʘʞʣʠʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʝʢʦʥʦʤʽʯʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ, ʷʢʠʡ ʚʽʜʦʙʨʘʞʘʻ ʨʦʟʤʽʨ ʯʠʩʪʦʛʦ ʧʨʠʙʫʪʢʫ ʥʘ ʦʜʥʫ ʛʨʠʚʥʶ 

ʚʠʨʦʙʥʠʯʠʭ ʚʠʪʨʘʪ. ʋ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʪʨʠ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʽʟ ʢʦʞʥʠʤ ʧʽʜʚʠʱʝʥʥʷʤ 

ʥʦʨʤʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ. 

ʅʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʫ ʩʦʨʪʫ ʈʝʬʦʨʤ ʦʪʨʠʤʘʥʦ ʥʘ ʚʘʨʽʘʥʪʽ ʚʥʝʩʝʥʥʷ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ N75P60K60 ʧʨʠ ʥʦʨʤʘʭ ʚʠʩʽʚʫ 300, 350, 400, 450 ʥʘʩ./ʤ
2 ï 140,1% 

137,7%, 132,7%, 128,5%, ʘ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ï 128,8%, 125,4%, 120,9%, 116,3% 

ʚʽʜʧʦʚʽʜʥʦ. 

16. ʂʦʝʬʽʮʽʻʥʪ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʩʦʨʪʫ ʦʟʠʤʦʾ 

ʧʰʝʥʠʮʽ ʈʝʬʦʨʤ ʥʘʡʚʠʱʠʤ ʙʫʚ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʪʨʠ ʨʦʢʠ ʧʨʠ ʥʦʨʤʽ ʚʠʩʽʚʫ 300 

ʥʘʩ./ʤ2 ʽ ʩʪʘʥʦʚʠʚ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ 4,63, ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ N45P30K30, N60P45K45 ʪʘ N75P60K60 ʚʽʥ ʙʫʚ ʜʝʱʦ ʥʠʞʯʠʤ 4,30; 4,21 ʽ 4,15 

ʚʽʜʧʦʚʽʜʥʦ, ʘ ʫ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ï 4,41; 4,09; 3,99 ʪʘ 3,94 ʚʽʜʧʦʚʽʜʥʦ. 
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ʈɽʂʆʄɽʅɼɸʎɯɰ ɺʀʈʆɹʅʀʎʊɺʋ 

 

ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʾ ʚʨʦʞʘʡʥʦʩʪʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʽʚ ɹʦʜʠʮʝʢ (6,8ï

7,7 ʪ/ʛʘ) ʪʘ ʈʝʬʦʨʤ (7,3ï8,2 ʪ/ʛʘ) ʽ ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʟʝʨʥʘ ʚ 

ʫʤʦʚʘʭ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʥʘ ʯʦʨʥʦʟʝʤʘʭ ʦʧʽʜʟʦʣʝʥʠʭ ʨʝʢʦʤʝʥʜʦʚʘʥʦ 

ʚʥʦʩʠʪʠ ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʚ ʥʦʨʤʽ N60ï75P45ï60K45ï60 ʜʦʪʨʠʤʫʶʯʠʩʴ ʥʦʨʤ ʚʠʩʽʚʫ 

350ï400 ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ ʥʘ 1 ʤ2, ʱʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠʤʝ ʚʤʽʩʪ ʙʽʣʢʘ ʚ ʟʝʨʥʽ ʚ ʤʝʞʘʭ 

13,7ï14,6%, ʚʤʽʩʪ ʢʣʝʡʢʦʚʠʥʠ ï 28,2ï29,0% ʪʘ ʥʘʪʫʨʫ ʟʝʨʥʘ ï 750,5ï761,1 ʛ/ʣ. 
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ɼʦʜʘʪʦʢ ɸ1 

ʇʦʛʦʜʥʽ ʫʤʦʚʠ ʚ ʨʦʢʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ  

ʄʽʩʷʮʴ 

ʉʝʨʝʜʥʴʦʜʦʙʦʚʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ, Áʉ 
ʉʝʨʝʜʥʴʦʙʘʛ

ʘʪʦʨʽʯʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ, 

Áʉ 

ʆʧʘʜʠ, ʤʤ ʉʝʨʝʜʥʴʦʙʘ

ʛʘʪʦʨʽʯʥʽ 

ʦʧʘʜʠ, ʤʤ 
2022 / 

2023 

2023 / 

2024 

2024 / 

2025 

2022 / 

2023 

2023 / 

2024 

2024 / 

2025 

ɺʝʨʝʩʝʥʴ  12,7 18,4 18,1 14,1 160,6 14,8 94,7 48 

ɾʦʚʪʝʥʴ  10,3 11,1 8,7 8,6 14,1 37,1 19,5 31 

ʃʠʩʪʦʧʘʜ  3,8 3,6 1,8 2,7 34,8 40,7 21,9 44 

ɻʨʫʜʝʥʴ  -0,2 0,6 0,2 -1,8 27,8 48,4 23,8 39 

ʉʽʯʝʥʴ  1,4 -1,9 1,4 -4,9 20,3 28,0 9,6 35 

ʃʶʪʠʡ  0,3 4,7 -3,1 -3,6 33,8 38,3 5,7 38 

ɹʝʨʝʟʝʥʴ 4,4 5,2 6,8 0,9 30,6 35,8 34,7 33 

ʂʚʽʪʝʥʴ 7,8 11,9 10,1 8,5 84,1 66,9 16,2 48 

ʊʨʘʚʝʥʴ 14,6 15,3 11,1 14,3 7,9 25,1 77,7 70 

ʏʝʨʚʝʥʴ 17,8 19,8 18,7 17,6 76,2 45,7 14,8 88 

ʃʠʧʝʥʴ 20,3 22,3 20,1 18,8 29,7 60,0 102,2 80 
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ɼʦʜʘʪʦʢ ɹ1 

ʌʦʨʤʫʚʘʥʥʷ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ ʥʘʩʽʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʧʽʜ ʚʧʣʠʚʦʤ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ, % 

ʅʦʨʤʘ 

ʜʦʙʨʠʚ, 

ʢʛ/ʛʘ ʜ.ʨ. 

ʅʦʨʤʘ 

ʚʠʩʽʚʫ, 

ʥʘʩ./ʤ2 

ʉʦʨʪ 

ɹʦʜʠʮʝʢ ʈʝʬʦʨʤ 

2022 ʨ. 2023 ʨ.  2024 ʨ.  2022 ʨ. 2023 ʨ.  2024 ʨ.  

N0P0K0 

300 92,00 88,67 94,67 92,33 89,67 94,67 

350 92,29 90,00 95,43 92,29 89,43 94,86 

400 92,75 89,75 95,00 93,00 89,50 94,75 

450 92,22 90,00 94,22 92,89 90,22 94,89 

N45P30K30 

300 93,33 90,67 96,00 94,33 91,00 96,33 

350 93,71 90,86 96,29 93,14 90,86 96,00 

400 93,75 91,25 96,00 94,00 91,00 96,00 

450 93,33 91,11 96,00 93,56 91,33 95,56 

N60P45K45 

300 93,67 91,00 96,33 93,33 90,67 95,33 

350 94,00 91,14 96,00 94,00 91,14 96,29 

400 93,75 90,75 95,50 93,75 91,75 95,25 

450 94,00 91,33 96,22 92,89 91,11 96,00 

N75P60K60 

300 94,33 91,00 96,00 93,67 91,00 95,33 

350 93,14 90,86 96,29 93,71 90,86 96,57 

400 94,00 91,00 95,75 94,50 91,50 95,25 

450 93,11 90,89 95,56 93,11 91,33 95,56 
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ɼʦʜʘʪʦʢ ɹ2 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ 

ɹʦʜʠʮʝʢ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

 
Cell 
No. 

Duncan test; variable ʇʩʥ 2022-2024 (ɹʦʜʠʮʝʢ) (ʇʉʅ) Approximate Probabilities for Post Hoc Tests 
Error: Between MS = ,07792, df = 9,0000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

{1} 
92,250 

 

{2} 
93,525 

 

{3} 
93,640 

 

{4} 
93,495 

 

1 
 

N0P0K0  0,000237 0,000153 0,000321 

2 
 

N45P30K30 0,000237  0,574606 0,882683 

3 
 

N60P45K45 0,000153 0,574606  0,500051 

4 
 

N75P60K60 0,000321 0,882683 0,500051  

 

 
Cell 
No. 

Duncan test; variable ʇʩʥ 2022-2024 (ɹʦʜʠʮʝʢ) (ʇʉʅ) Homogenous Groups, alpha = ,05000 Error: 
Between MS = ,07792, df = 9,0000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

ʇʩʥ 2023-2025 (ɹʦʜʠʮʝʢ) 
Mean 

 

1 
 

2 
 

1 
 

N0P0K0 92,25000  **** 

4 
 

N75P60K60 93,49500 ****  

2 
 

N45P30K30 93,52500 ****  

3 
 

N60P45K45 93,64000 ****  

 

 
Cell 
No. 

Duncan test; variable ʇʩʥ 2022-2024 (ɹʦʜʠʮʝʢ) (ʇʉʅ) Approximate Probabilities for Post Hoc Tests 
Error: Between MS = ,07792, df = 9,0000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

{1} 
93,140 

 

{2} 
93,332 

 

{3} 
93,270 

 

{4} 
93,167 

 

1 
 

300  0,384282 0,544392 0,892404 

2 
 

350 0,384282  0,758879 0,444526 

3 
 

400 0,544392 0,758879  0,616243 

4 
 

450 0,892404 0,444526 0,616243  

 

 
Cell 
No. 

Duncan test; variable ʇʩʥ 2022-2024 (ɹʦʜʠʮʝʢ) (ʇʉʅ) Homogenous Groups, alpha = ,05000 Error: 
Between MS = ,07792, df = 9,0000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

ʇʩʥ 2023-2025 (ɹʦʜʠʮʝʢ) 
Mean 

 

1 
 

1 
 

300 93,14000 **** 

4 
 

450 93,16750 **** 

3 
 

400 93,27000 **** 

2 
 

350 93,33250 **** 
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ɼʦʜʘʪʦʢ ɹ3 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ ʈʝʬʦʨʤ 

ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

 
Cell 
No. 

Duncan test; variable ʇʩʥ 2022-2024 (ʈʝʬʦʨʤ) (ʇʉʅ) Approximate Probabilities for Post Hoc Tests 
Error: Between MS = ,07315, df = 9,0000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

{1} 
92,375 

 

{2} 
93,593 

 

{3} 
93,457 

 

{4} 
93,530 

 

1 
 

N0P0K0  0,000258 0,000480 0,000331 

2 
 

N45P30K30 0,000258  0,516541 0,751428 

3 
 

N60P45K45 0,000480 0,516541  0,713558 

4 
 

N75P60K60 0,000331 0,751428 0,713558  

 

 
Cell 
No. 

Duncan test; variable ʇʩʥ 2022-2024 (ʈʝʬʦʨʤ) (ʇʉʅ) Homogenous Groups, alpha = ,05000 Error: 
Between MS = ,07315, df = 9,0000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

ʇʩʥ 2023-2025 (ʈʝʬʦʨʤ) 
Mean 

 

1 
 

2 
 

1 
 

N0P0K0 92,37500  **** 

3 
 

N60P45K45 93,45750 ****  

4 
 

N75P60K60 93,53000 ****  

2 
 

N45P30K30 93,59250 ****  

 

 
Cell 
No. 

Duncan test; variable ʇʩʥ 2022-2024 (ʈʝʬʦʨʤ) (ʇʉʅ) Approximate Probabilities for Post Hoc Tests 
Error: Between MS = ,07315, df = 9,0000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

{1} 
93,138 

 

{2} 
93,260 

 

{3} 
93,355 

 

{4} 
93,203 

 

1 
 

300  0,555279 0,314242 0,741891 

2 
 

350 0,555279  0,631442 0,770651 

3 
 

400 0,314242 0,631442  0,465131 

4 
 

450 0,741891 0,770651 0,465131  

 

 
Cell 
No. 

Duncan test; variable ʇʩʥ 2022-2024 (ʈʝʬʦʨʤ) (ʇʉʅ) Homogenous Groups, alpha = ,05000 Error: 
Between MS = ,07315, df = 9,0000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

ʇʩʥ 2023-2025 (ʈʝʬʦʨʤ) 
Mean 

 

1 
 

1 
 

300 93,13750 **** 

4 
 

450 93,20250 **** 

2 
 

350 93,26000 **** 

3 
 

400 93,35500 **** 
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ɼʦʜʘʪʦʢ ɹ4 

ʌʦʨʤʫʚʘʥʥʷ ʧʝʨʝʟʠʤʽʚʣʽ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʧʽʜ ʚʧʣʠʚʦʤ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ, % 

ʅʦʨʤʘ 

ʜʦʙʨʠʚ, 

ʢʛ/ʛʘ ʜ.ʨ. 

ʅʦʨʤʘ 

ʚʠʩʽʚʫ, 

ʥʘʩ./ʤ2 

ʉʦʨʪ 

ɹʦʜʠʮʝʢ ʈʝʬʦʨʤ 

2023 ʨ. 2024 ʨ.  2025 ʨ.  2023 ʨ. 2024 ʨ.  2025 ʨ.  

N0P0K0 

300 90,22 91,67 90,39 91,34 91,45 90,43 

350 90,31 91,40 90,69 91,33 91,64 90,66 

400 89,76 90,76 89,95 90,27 90,48 89,87 

450 89,88 90,55 89,60 89,95 90,39 90,12 

N45P30K30 

300 92,50 93,01 92,33 92,88 93,38 91,70 

350 92,64 93,67 92,24 92,94 93,40 91,94 

400 91,69 93,09 91,60 91,42 91,69 91,03 

450 91,43 92,89 91,20 90,95 91,22 91,10 

N60P45K45 

300 92,86 93,36 92,04 92,50 92,96 91,93 

350 92,71 93,69 92,19 92,07 93,08 91,64 

400 91,71 92,29 91,34 91,20 91,28 91,01 

450 91,45 92,42 91,22 91,33 91,40 91,12 

N75P60K60 

300 93,24 93,38 91,99 92,81 92,67 91,96 

350 93,23 93,69 92,24 92,38 93,40 92,24 

400 91,20 93,07 91,38 91,22 91,51 90,98 

450 91,41 92,89 91,84 91,15 90,98 90,87 
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ɼʦʜʘʪʦʢ ɹ5 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʧʝʨʝʟʠʤʽʚʣʽ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ 

ɹʦʜʠʮʝʢ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

 
Cell 
No. 

Duncan test; variable ʇʟʨ 2023-2025 (ɹʦʜʠʮʝʢ) (ʇɿʈ) Approximate Probabilities for Post Hoc Tests 
Error: Between MS = ,01852, df = 9,0000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

{1} 
90,433 

 

{2} 
92,357 

 

{3} 
92,273 

 

{4} 
92,463 

 

1 
 

N0P0K0  0,000092 0,000210 0,000070 

2 
 

N45P30K30 0,000092  0,400230 0,303690 

3 
 

N60P45K45 0,000210 0,400230  0,091325 

4 
 

N75P60K60 0,000070 0,303690 0,091325  

 

 
Cell 
No. 

Duncan test; variable ʇʟʨ 2023-2025 (ɹʦʜʠʮʝʢ) (ʇɿʈ) Homogenous Groups, alpha = ,05000 Error: 
Between MS = ,01852, df = 9,0000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

ʇʟʨ 2023-2025 (ɹʦʜʠʮʝʢ) 
Mean 

 

1 
 

2 
 

1 
 

N0P0K0 90,43250  **** 

3 
 

N60P45K45 92,27250 ****  

2 
 

N45P30K30 92,35750 ****  

4 
 

N75P60K60 92,46250 ****  

 

 
Cell 
No. 

Duncan test; variable ʇʟʨ 2023-2025 (ɹʦʜʠʮʝʢ) (ʇɿʈ) Approximate Probabilities for Post Hoc Tests 
Error: Between MS = ,01852, df = 9,0000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

{1} 
92,248 

 

{2} 
92,390 

 

{3} 
91,487 

 

{4} 
91,400 

 

1 
 

300  0,172940 0,000223 0,000099 

2 
 

350 0,172940  0,000095 0,000071 

3 
 

400 0,000223 0,000095  0,387080 

4 
 

450 0,000099 0,000071 0,387080  

 

 
Cell 
No. 

Duncan test; variable ʇʟʨ 2023-2025 (ɹʦʜʠʮʝʢ) (ʇɿʈ) Homogenous Groups, alpha = ,05000 Error: 
Between MS = ,01852, df = 9,0000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

ʇʟʨ 2023-2025 (ɹʦʜʠʮʝʢ) 
Mean 

 

1 
 

2 
 

4 
 

450 91,40000 ****  

3 
 

400 91,48750 ****  

1 
 

300 92,24750  **** 

2 
 

350 92,39000  **** 
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ɼʦʜʘʪʦʢ ɹ6 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʧʝʨʝʟʠʤʽʚʣʽ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ 

ʈʝʬʦʨʤ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

 
Cell 
No. 

Duncan test; variable ʇʟʨ 2023-2025 (ʈʝʬʦʨʤ) (ʇɿʈ) Approximate Probabilities for Post Hoc Tests 
Error: Between MS = ,03171, df = 9,0000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

{1} 
90,660 

 

{2} 
91,970 

 

{3} 
91,790 

 

{4} 
91,847 

 

1 
 

N0P0K0  0,000071 0,000213 0,000095 

2 
 

N45P30K30 0,000071  0,204602 0,356223 

3 
 

N60P45K45 0,000213 0,204602  0,658917 

4 
 

N75P60K60 0,000095 0,356223 0,658917  

 

 
Cell 
No. 

Duncan test; variable ʇʟʨ 2023-2025 (ʈʝʬʦʨʤ) (ʇɿʈ) Homogenous Groups, alpha = ,05000 Error: 
Between MS = ,03171, df = 9,0000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

ʇʟʨ 2023-2025 (ʈʝʬʦʨʤ) 
Mean 

 

1 
 

2 
 

1 
 

N0P0K0 90,66000  **** 

3 
 

N60P45K45 91,79000 ****  

4 
 

N75P60K60 91,84750 ****  

2 
 

N45P30K30 91,97000 ****  

 

 
Cell 
No. 

Duncan test; variable ʇʟʨ 2023-2025 (ʈʝʬʦʨʤ) (ʇɿʈ) Approximate Probabilities for Post Hoc Tests 
Error: Between MS = ,03171, df = 9,0000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

{1} 
92,165 

 

{2} 
92,225 

 

{3} 
90,997 

 

{4} 
90,880 

 

1 
 

300  0,645251 0,000212 0,000093 

2 
 

350 0,645251  0,000094 0,000071 

3 
 

400 0,000212 0,000094  0,375280 

4 
 

450 0,000093 0,000071 0,375280  

 

 
Cell 
No. 

Duncan test; variable ʇʟʨ 2023-2025 (ʈʝʬʦʨʤ) (ʇɿʈ) Homogenous Groups, alpha = ,05000 Error: 
Between MS = ,03171, df = 9,0000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

ʇʟʨ 2023-2025 (ʈʝʬʦʨʤ) 
Mean 

 

1 
 

2 
 

4 
 

450 90,88000 ****  

3 
 

400 90,99750 ****  

1 
 

300 92,16500  **** 

2 
 

350 92,22500  **** 
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ɼʦʜʘʪʦʢ ɹ7 

ʌʦʨʤʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʚʠʞʠʚʘʥʥʷ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʧʽʜ ʚʧʣʠʚʦʤ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ, % 

ʅʦʨʤʘ 

ʜʦʙʨʠʚ, 

ʢʛ/ʛʘ ʜ.ʨ. 

ʅʦʨʤʘ 

ʚʠʩʽʚʫ, 

ʥʘʩ./ʤ2 

ʉʦʨʪ 

ɹʦʜʠʮʝʢ ʈʝʬʦʨʤ 

2022 ʨ. 2023 ʨ.  2024 ʨ.  2022 ʨ. 2023 ʨ.  2024 ʨ.  

N0P0K0 

300 79,00 77,00 79,67 77,67 76,33 78,33 

350 78,00 77,43 79,43 78,29 76,57 78,57 

400 76,75 75,25 77,75 76,75 74,75 77,50 

450 76,67 75,78 77,11 76,00 74,67 76,89 

N45P30K30 

300 84,00 83,33 85,00 84,00 82,67 84,33 

350 83,71 82,57 84,86 84,86 83,14 85,14 

400 83,25 81,25 83,50 82,50 81,00 83,25 

450 83,56 81,78 83,78 82,44 81,56 82,67 

N60P45K45 

300 84,67 84,00 85,33 83,00 82,33 83,67 

350 84,57 83,43 84,86 84,00 82,86 84,86 

400 83,50 81,50 83,75 82,25 81,75 82,75 

450 82,89 81,56 83,33 82,89 82,00 83,11 

N75P60K60 

300 84,33 83,67 85,00 84,67 83,33 85,00 

350 84,00 82,86 84,57 84,29 83,14 84,57 

400 82,75 80,75 83,25 83,00 81,50 83,50 

450 82,67 81,11 83,56 82,44 82,00 82,89 
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ɼʦʜʘʪʦʢ ɹ8 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʟʘʛʘʣʴʥʦʛʦ ʚʠʞʠʚʘʥʥʷ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

 
Cell 
No. 

Duncan test; variable ɿʚʨ 2023-2025 (ɹʦʜʠʮʝʢ) (ɿɺʈ) Approximate Probabilities for Post Hoc Tests 
Error: Between MS = ,06208, df = 9,0000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

{1} 
77,487 

 

{2} 
83,383 

 

{3} 
83,618 

 

{4} 
83,207 

 

1 
 

N0P0K0  0,000092 0,000070 0,000210 

2 
 

N45P30K30 0,000092  0,215146 0,346676 

3 
 

N60P45K45 0,000070 0,215146  0,052801 

4 
 

N75P60K60 0,000210 0,346676 0,052801  

 

 
Cell 
No. 

Duncan test; variable ɿʚʨ 2023-2025 (ɹʦʜʠʮʝʢ) (ɿɺʈ) Homogenous Groups, alpha = ,05000 Error: 
Between MS = ,06208, df = 9,0000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

ɿʚʨ 2023-2025 (ɹʦʜʠʮʝʢ) 
Mean 

 

1 
 

2 
 

1 
 

N0P0K0 77,48750  **** 

4 
 

N75P60K60 83,20750 ****  

2 
 

N45P30K30 83,38250 ****  

3 
 

N60P45K45 83,61750 ****  

 

 
Cell 
No. 

Duncan test; variable ɿʚʨ 2023-2025 (ɹʦʜʠʮʝʢ) (ɿɺʈ) Approximate Probabilities for Post Hoc Tests 
Error: Between MS = ,06208, df = 9,0000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

{1} 
82,918 

 

{2} 
82,525 

 

{3} 
81,105 

 

{4} 
81,148 

 

1 
 

300  0,053025 0,000071 0,000093 

2 
 

350 0,053025  0,000113 0,000225 

3 
 

400 0,000071 0,000113  0,814919 

4 
 

450 0,000093 0,000225 0,814919  

 

 
Cell 
No. 

Duncan test; variable ɿʚʨ 2023-2025 (ɹʦʜʠʮʝʢ) (ɿɺʈ) Homogenous Groups, alpha = ,05000 Error: 
Between MS = ,06208, df = 9,0000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

ɿʚʨ 2023-2025 (ɹʦʜʠʮʝʢ) 
Mean 

 

1 
 

2 
 

3 
 

400 81,10500 ****  

4 
 

450 81,14750 ****  

2 
 

350 82,52500  **** 

1 
 

300 82,91750  **** 
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ɼʦʜʘʪʦʢ ɹ9 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʟʘʛʘʣʴʥʦʛʦ ʚʠʞʠʚʘʥʥʷ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʩʦʨʪʫ ʈʝʬʦʨʤ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

 
Cell 
No. 

Duncan test; variable ɿʚʨ 2023-2025 (ʈʝʬʦʨʤ) (ɿɺʈ) Approximate Probabilities for Post Hoc Tests 
Error: Between MS = ,11258, df = 9,0000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

{1} 
76,857 

 

{2} 
83,130 

 

{3} 
82,955 

 

{4} 
83,360 

 

1 
 

N0P0K0  0,000092 0,000210 0,000070 

2 
 

N45P30K30 0,000092  0,479739 0,357843 

3 
 

N60P45K45 0,000210 0,479739  0,136803 

4 
 

N75P60K60 0,000070 0,357843 0,136803  

 

 
Cell 
No. 

Duncan test; variable ɿʚʨ 2023-2025 (ʈʝʬʦʨʤ) (ɿɺʈ) Homogenous Groups, alpha = ,05000 Error: 
Between MS = ,11258, df = 9,0000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

ɿʚʨ 2023-2025 (ʈʝʬʦʨʤ) 
Mean 

 

1 
 

2 
 

1 
 

N0P0K0 76,85750  **** 

3 
 

N60P45K45 82,95500 ****  

2 
 

N45P30K30 83,13000 ****  

4 
 

N75P60K60 83,36000 ****  

 

 
Cell 
No. 

Duncan test; variable ɿʚʨ 2023-2025 (ʈʝʬʦʨʤ) (ɿɺʈ) Approximate Probabilities for Post Hoc Tests 
Error: Between MS = ,11258, df = 9,0000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

{1} 
82,110 

 

{2} 
82,523 

 

{3} 
80,875 

 

{4} 
80,795 

 

1 
 

300  0,116264 0,000722 0,000540 

2 
 

350 0,116264  0,000175 0,000134 

3 
 

400 0,000722 0,000175  0,743856 

4 
 

450 0,000540 0,000134 0,743856  

 

 
Cell 
No. 

Duncan test; variable ɿʚʨ 2023-2025 (ʈʝʬʦʨʤ) (ɿɺʈ) Homogenous Groups, alpha = ,05000 Error: 
Between MS = ,11258, df = 9,0000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

ɿʚʨ 2023-2025 (ʈʝʬʦʨʤ) 
Mean 

 

1 
 

2 
 

4 
 

450 80,79500 ****  

3 
 

400 80,87500 ****  

1 
 

300 82,11000  **** 

2 
 

350 82,52250  **** 
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ɼʦʜʘʪʦʢ ɹ10 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʮʽʥʢʘ ʽʩʪʦʪʥʦʩʪʽ ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ 

ʚʠʞʠʚʘʥʥʷ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ ɹʦʜʠʮʝʢ 

 
Effect 

Univariate Tests of Significance for ɿʚʨ 2023-2025 (ɹʦʜʠʮʝʢ) (ɿɺʈ) Sigma-restricted 
parameterization Effective hypothesis decomposition 

SS 
 

Degr. of 
Freedom 

 

MS 
 

F 
 

p 
 

Intercept 
 

107384,0 1 107384,0 1729908 0,000000 

ʅʦʨʤʘ 
ʜʦʙʨʠʚ 

 

105,3 3 35,1 565 0,000000 

ʅʦʨʤʘ 
ʚʠʩʽʚʫ 

 

10,5 3 3,5 56 0,000004 

Error 
 

0,6 9 0,1   

 

ɼʞʝʨʝʣʦ ʚʘʨʽʘʮʽʾ  ʉʫʤʘ ʢʚʘʜʨʘʪʽʚ  ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ  

ʅʦʨʤʘ ʜʦʙʨʠʚ  105,3 90,46 

ʅʦʨʤʘ ʚʠʩʽʚʫ  10,5 9,02 

ɯʥʰʽ ʬʘʢʪʦʨʠ 0,6 0,52 

 116,4 100% 

 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʮʽʥʢʘ ʽʩʪʦʪʥʦʩʪʽ ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ 

ʚʠʞʠʚʘʥʥʷ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ ʈʝʬʦʨʤ 

 
Effect 

Univariate Tests of Significance for ɿʚʨ 2023-2025 (ʈʝʬʦʨʤ) (ɿɺʈ) Sigma-restricted 
parameterization Effective hypothesis decomposition 

SS 
 

Degr. of 
Freedom 

 

MS 
 

F 
 

p 
 

Intercept 
 

106473,3 1 106473,3 945723,2 0,000000 

ʅʦʨʤʘ 
ʜʦʙʨʠʚ 

 

119,1 3 39,7 352,5 0,000000 

ʅʦʨʤʘ 
ʚʠʩʽʚʫ 

 

9,1 3 3,0 27,0 0,000078 

Error 
 

1,0 9 0,1   

 

ɼʞʝʨʝʣʦ ʚʘʨʽʘʮʽʾ  ʉʫʤʘ ʢʚʘʜʨʘʪʽʚ  ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ  

ʅʦʨʤʘ ʜʦʙʨʠʚ  119,1 92,18 

ʅʦʨʤʘ ʚʠʩʽʚʫ  9,1 7,04 

ɯʥʰʽ ʬʘʢʪʦʨʠ 1,0 0,78 

 129,2 100% 
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ɼʦʜʘʪʦʢ ɹ11 

ʌʦʨʤʫʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʧʽʜ ʚʧʣʠʚʦʤ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ, ʰʪ. 

ʅʦʨʤʘ 

ʜʦʙʨʠʚ, 

ʢʛ/ʛʘ ʜ.ʨ. 

ʅʦʨʤʘ 

ʚʠʩʽʚʫ, 

ʥʘʩ./ʤ2 

ʉʦʨʪ 

ɹʦʜʠʮʝʢ ʈʝʬʦʨʤ 

2023 ʨ. 2024 ʨ.  2025 ʨ.  2023 ʨ. 2024 ʨ.  2025 ʨ.  

N0P0K0 

300 237 231 239 233 229 235 

350 273 271 278 274 268 275 

400 307 301 311 307 299 310 

450 345 341 347 342 336 346 

N45P30K30 

300 252 250 255 252 248 253 

350 293 289 297 297 291 298 

400 333 325 334 330 324 333 

450 376 368 377 371 367 372 

N60P45K45 

300 254 252 256 249 247 251 

350 296 292 297 294 290 297 

400 334 326 335 329 327 331 

450 373 367 375 373 369 374 

N75P60K60 

300 253 251 255 254 250 255 

350 294 290 296 295 291 296 

400 331 323 333 332 326 334 

450 372 365 376 371 369 373 
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ɼʦʜʘʪʦʢ ɹ12 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʢʽʣʴʢʦʩʪʽ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ ɹʦʜʠʮʝʢ 

ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

 
Cell 
No. 

Duncan test; variable ʂʨ 2023-2025 (ɹʦʜʠʮʝʢ) (ʂʈ) Approximate Probabilities for Post Hoc Tests Error: 
Between MS = 7,2847, df = 9,0000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

{1} 
290,00 

 

{2} 
312,50 

 

{3} 
313,25 

 

{4} 
311,50 

 

1 
 

N0P0K0  0,000092 0,000070 0,000210 

2 
 

N45P30K30 0,000092  0,703641 0,613117 

3 
 

N60P45K45 0,000070 0,703641  0,403234 

4 
 

N75P60K60 0,000210 0,613117 0,403234  

 

 
Cell 
No. 

Duncan test; variable ʂʨ 2023-2025 (ɹʦʜʠʮʝʢ) (ʂʈ) Homogenous Groups, alpha = ,05000 Error: 
Between MS = 7,2847, df = 9,0000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

ʂʨ 2023-2025 (ɹʦʜʠʮʝʢ) 
Mean 

 

1 
 

2 
 

1 
 

N0P0K0 290,0000  **** 

4 
 

N75P60K60 311,5000 ****  

2 
 

N45P30K30 312,5000 ****  

3 
 

N60P45K45 313,2500 ****  

 

 
Cell 
No. 

Duncan test; variable ʂʨ 2023-2025 (ɹʦʜʠʮʝʢ) (ʂʈ) Approximate Probabilities for Post Hoc Tests Error: 
Between MS = 7,2847, df = 9,0000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

{1} 
248,75 

 

{2} 
288,75 

 

{3} 
324,50 

 

{4} 
365,25 

 

1 
 

300  0,000210 0,000092 0,000070 

2 
 

350 0,000210  0,000210 0,000092 

3 
 

400 0,000092 0,000210  0,000210 

4 
 

450 0,000070 0,000092 0,000210  

 

 
Cell 
No. 

Duncan test; variable ʂʨ 2023-2025 (ɹʦʜʠʮʝʢ) (ʂʈ) Homogenous Groups, alpha = ,05000 Error: 
Between MS = 7,2847, df = 9,0000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

ʂʨ 2023-2025 (ɹʦʜʠʮʝʢ) 
Mean 

 

1 
 

2 
 

3 
 

4 
 

1 
 

300 248,7500 ****    

2 
 

350 288,7500  ****   

3 
 

400 324,5000   ****  

4 
 

450 365,2500    **** 
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ɼʦʜʘʪʦʢ ɹ13 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʢʽʣʴʢʦʩʪʽ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ ʈʝʬʦʨʤ 

ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

 
Cell 
No. 

Duncan test; variable ʂʨ 2023-2025 (ʈʝʬʦʨʤ) (ʂʈ) Approximate Probabilities for Post Hoc Tests Error: 
Between MS = 6,4444, df = 9,0000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

{1} 
287,50 

 

{2} 
311,25 

 

{3} 
311,00 

 

{4} 
312,25 

 

1 
 

N0P0K0  0,000092 0,000210 0,000070 

2 
 

N45P30K30 0,000092  0,892446 0,591208 

3 
 

N60P45K45 0,000210 0,892446  0,522096 

4 
 

N75P60K60 0,000070 0,591208 0,522096  

 

 
Cell 
No. 

Duncan test; variable ʂʨ 2023-2025 (ʈʝʬʦʨʤ) (ʂʈ) Homogenous Groups, alpha = ,05000 Error: 
Between MS = 6,4444, df = 9,0000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

ʂʨ 2023-2025 (ʈʝʬʦʨʤ) 
Mean 

 

1 
 

2 
 

1 
 

N0P0K0 287,5000  **** 

3 
 

N60P45K45 311,0000 ****  

2 
 

N45P30K30 311,2500 ****  

4 
 

N75P60K60 312,2500 ****  

 

 
Cell 
No. 

Duncan test; variable ʂʨ 2023-2025 (ʈʝʬʦʨʤ) (ʂʈ) Approximate Probabilities for Post Hoc Tests Error: 
Between MS = 6,4444, df = 9,0000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

{1} 
246,25 

 

{2} 
288,75 

 

{3} 
323,50 

 

{4} 
363,50 

 

1 
 

300  0,000210 0,000092 0,000070 

2 
 

350 0,000210  0,000210 0,000092 

3 
 

400 0,000092 0,000210  0,000210 

4 
 

450 0,000070 0,000092 0,000210  

 

 
Cell 
No. 

Duncan test; variable ʂʨ 2023-2025 (ʈʝʬʦʨʤ) (ʂʈ) Homogenous Groups, alpha = ,05000 Error: 
Between MS = 6,4444, df = 9,0000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

ʂʨ 2023-2025 (ʈʝʬʦʨʤ) 
Mean 

 

1 
 

2 
 

3 
 

4 
 

1 
 

300 246,2500 ****    

2 
 

350 288,7500  ****   

3 
 

400 323,5000   ****  

4 
 

450 363,5000    **** 
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ɼʦʜʘʪʦʢ ɹ14 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʮʽʥʢʘ ʽʩʪʦʪʥʦʩʪʽ ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʢʽʣʴʢʽʩʪʴ 

ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ ɹʦʜʠʮʝʢ 

 
Effect 

Univariate Tests of Significance for ʂʨ 2023-2025 (ɹʦʜʠʮʝʢ) (ʂʈ) Sigma-restricted 
parameterization Effective hypothesis decomposition 

SS 
 

Degr. of 
Freedom 

 

MS 
 

F 
 

p 
 

Intercept 
 

1506143 1 1506143 206753,6 0,000000 

ʅʦʨʤʘ 
ʜʦʙʨʠʚ 

 

1514 3 505 69,3 0,000002 

ʅʦʨʤʘ 
ʚʠʩʽʚʫ 

 

29701 3 9900 1359,1 0,000000 

Error 
 

66 9 7   

 

ɼʞʝʨʝʣʦ ʚʘʨʽʘʮʽʾ  ʉʫʤʘ ʢʚʘʜʨʘʪʽʚ  ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ  

ʅʦʨʤʘ ʜʦʙʨʠʚ  1514 4,84 

ʅʦʨʤʘ ʚʠʩʽʚʫ  29701 94,95 

ɯʥʰʽ ʬʘʢʪʦʨʠ 66 0,21 

 31281 100% 

 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʮʽʥʢʘ ʽʩʪʦʪʥʦʩʪʽ ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʢʽʣʴʢʽʩʪʴ 

ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ ʈʝʬʦʨʤ 

 
Effect 

Univariate Tests of Significance for ʂʨ 2023-2025 (ʈʝʬʦʨʤ) (ʂʈ) Sigma-restricted parameterization 
Effective hypothesis decomposition 

SS 
 

Degr. of 
Freedom 

 

MS 
 

F 
 

p 
 

Intercept 
 

1493284 1 1493284 231716,5 0,000000 

ʅʦʨʤʘ 
ʜʦʙʨʠʚ 

 

1732 3 577 89,6 0,000001 

ʅʦʨʤʘ 
ʚʠʩʽʚʫ 

 

29917 3 9972 1547,4 0,000000 

Error 
 

58 9 6   

 

ɼʞʝʨʝʣʦ ʚʘʨʽʘʮʽʾ  ʉʫʤʘ ʢʚʘʜʨʘʪʽʚ  ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ  

ʅʦʨʤʘ ʜʦʙʨʠʚ  1732 5,46 

ʅʦʨʤʘ ʚʠʩʽʚʫ  29917 94,36 

ɯʥʰʽ ʬʘʢʪʦʨʠ 58 0,18 

 31707 100% 
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ɼʦʜʘʪʦʢ ɹ15 

ʌʦʨʤʫʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʘʛʦʥʽʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʧʽʜ ʚʧʣʠʚʦʤ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ, ʰʪ./ʤ2 

ʅʦʨʤʘ 

ʜʦʙʨʠʚ, 

ʢʛ/ʛʘ ʜ.ʨ. 

ʅʦʨʤʘ 

ʚʠʩʽʚʫ, 

ʥʘʩ./ʤ2 

ʉʦʨʪ 

ɹʦʜʠʮʝʢ ʈʝʬʦʨʤ 

2023 ʨ. 2024 ʨ.  2025 ʨ.  2023 ʨ. 2024 ʨ.  2025 ʨ.  

N0P0K0 

300 313 298 321 348 334 350 

350 332 313 343 368 353 374 

400 355 337 367 392 379 400 

450 377 361 386 419 406 428 

N45P30K30 

300 417 399 428 460 445 467 

350 437 418 448 479 468 485 

400 462 441 474 499 486 506 

450 486 466 498 525 508 533 

N60P45K45 

300 527 508 539 566 552 573 

350 548 529 563 588 570 597 

400 575 554 591 613 595 623 

450 605 586 622 643 628 652 

N75P60K60 

300 623 603 637 663 647 673 

350 647 626 664 688 670 699 

400 675 654 694 719 699 730 

450 711 686 728 755 735 767 

 

 

 

 

 

 

 

 

 



179 

ɼʦʜʘʪʦʢ ɹ16 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʘʛʦʥʽʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

 
Cell 
No. 

Duncan test; variable ʂʧʩ 2023-2025 (ɹʦʜʠʮʝʢ) (ʂʇʇ) Approximate Probabilities for Post Hoc Tests 
Error: Between MS = 19,340, df = 9,0000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

{1} 
342,00 

 

{2} 
447,75 

 

{3} 
562,25 

 

{4} 
662,25 

 

1 
 

N0P0K0  0,000210 0,000092 0,000070 

2 
 

N45P30K30 0,000210  0,000210 0,000092 

3 
 

N60P45K45 0,000092 0,000210  0,000210 

4 
 

N75P60K60 0,000070 0,000092 0,000210  

 

 
Cell 
No. 

Duncan test; variable ʂʧʩ 2023-2025 (ɹʦʜʠʮʝʢ) (ʂʇʇ) Homogenous Groups, alpha = ,05000 Error: 
Between MS = 19,340, df = 9,0000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

ʂʧʩ 2023-2025 (ɹʦʜʠʮʝʢ) 
Mean 

 

1 
 

2 
 

3 
 

4 
 

1 
 

N0P0K0 342,0000 ****    

2 
 

N45P30K30 447,7500  ****   

3 
 

N60P45K45 562,2500   ****  

4 
 

N75P60K60 662,2500    **** 

 

 
Cell 
No. 

Duncan test; variable ʂʧʩ 2023-2025 (ɹʦʜʠʮʝʢ) (ʂʇʇ) Approximate Probabilities for Post Hoc Tests 
Error: Between MS = 19,340, df = 9,0000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

{1} 
468,00 

 

{2} 
489,00 

 

{3} 
514,75 

 

{4} 
542,50 

 

1 
 

300  0,000271 0,000092 0,000070 

2 
 

350 0,000271  0,000218 0,000092 

3 
 

400 0,000092 0,000218  0,000214 

4 
 

450 0,000070 0,000092 0,000214  

 

 
Cell 
No. 

Duncan test; variable ʂʧʩ 2023-2025 (ɹʦʜʠʮʝʢ) (ʂʇʇ) Homogenous Groups, alpha = ,05000 Error: 
Between MS = 19,340, df = 9,0000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

ʂʧʩ 2023-2025 (ɹʦʜʠʮʝʢ) 
Mean 

 

1 
 

2 
 

3 
 

4 
 

1 
 

300 468,0000 ****    

2 
 

350 489,0000  ****   

3 
 

400 514,7500   ****  

4 
 

450 542,5000    **** 
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ɼʦʜʘʪʦʢ ɹ17 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʘʛʦʥʽʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʩʦʨʪʫ ʈʝʬʦʨʤ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

 
Cell 
No. 

Duncan test; variable ʂʧʩ 2023-2025 (ʈʝʬʦʨʤ) (ʂʇʇ) Approximate Probabilities for Post Hoc Tests 
Error: Between MS = 22,785, df = 9,0000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

{1} 
379,25 

 

{2} 
488,25 

 

{3} 
600,00 

 

{4} 
703,75 

 

1 
 

N0P0K0  0,000210 0,000092 0,000070 

2 
 

N45P30K30 0,000210  0,000210 0,000092 

3 
 

N60P45K45 0,000092 0,000210  0,000210 

4 
 

N75P60K60 0,000070 0,000092 0,000210  

 

 
Cell 
No. 

Duncan test; variable ʂʧʩ 2023-2025 (ʈʝʬʦʨʤ) (ʂʇʇ) Homogenous Groups, alpha = ,05000 Error: 
Between MS = 22,785, df = 9,0000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

ʂʧʩ 2023-2025 (ʈʝʬʦʨʤ) 
Mean 

 

1 
 

2 
 

3 
 

4 
 

1 
 

N0P0K0 379,2500 ****    

2 
 

N45P30K30 488,2500  ****   

3 
 

N60P45K45 600,0000   ****  

4 
 

N75P60K60 703,7500    **** 

 

 
Cell 
No. 

Duncan test; variable ʂʧʩ 2023-2025 (ʈʝʬʦʨʤ) (ʂʇʇ) Approximate Probabilities for Post Hoc Tests 
Error: Between MS = 22,785, df = 9,0000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

{1} 
506,50 

 

{2} 
528,25 

 

{3} 
553,25 

 

{4} 
583,25 

 

1 
 

300  0,000303 0,000092 0,000070 

2 
 

350 0,000303  0,000236 0,000092 

3 
 

400 0,000092 0,000236  0,000214 

4 
 

450 0,000070 0,000092 0,000214  

 

 
Cell 
No. 

Duncan test; variable ʂʧʩ 2023-2025 (ʈʝʬʦʨʤ) (ʂʇʇ) Homogenous Groups, alpha = ,05000 Error: 
Between MS = 22,785, df = 9,0000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

ʂʧʩ 2023-2025 (ʈʝʬʦʨʤ) 
Mean 

 

1 
 

2 
 

3 
 

4 
 

1 
 

300 506,5000 ****    

2 
 

350 528,2500  ****   

3 
 

400 553,2500   ****  

4 
 

450 583,2500    **** 
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ɼʦʜʘʪʦʢ ɹ18 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʮʽʥʢʘ ʽʩʪʦʪʥʦʩʪʽ ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʢʽʣʴʢʽʩʪʴ 

ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʘʛʦʥʽʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ ɹʦʜʠʮʝʢ 

 
Effect 

Univariate Tests of Significance for ʂʧʩ 2023-2025 (ɹʦʜʠʮʝʢ) (ʂʇʇ) Sigma-restricted 
parameterization Effective hypothesis decomposition 

SS 
 

Degr. of 
Freedom 

 

MS 
 

F 
 

p 
 

Intercept 
 

4057203 1 4057203 209780,0 0,000000 

ʅʦʨʤʘ 
ʜʦʙʨʠʚ 

 

231374 3 77125 3987,8 0,000000 

ʅʦʨʤʘ 
ʚʠʩʽʚʫ 

 

12472 3 4157 215,0 0,000000 

Error 
 

174 9 19   

 

ɼʞʝʨʝʣʦ ʚʘʨʽʘʮʽʾ  ʉʫʤʘ ʢʚʘʜʨʘʪʽʚ  ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ  

ʅʦʨʤʘ ʜʦʙʨʠʚ  231374 94,82 

ʅʦʨʤʘ ʚʠʩʽʚʫ  12472 5,11 

ɯʥʰʽ ʬʘʢʪʦʨʠ 174 0,07 

 244020 100% 

 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʮʽʥʢʘ ʽʩʪʦʪʥʦʩʪʽ ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʢʽʣʴʢʽʩʪʴ 

ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʘʛʦʥʽʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ ʈʝʬʦʨʤ 

 
Effect 

Univariate Tests of Significance for ʂʧʩ 2023-2025 (ʈʝʬʦʨʤ) (ʂʇʇ) Sigma-restricted 
parameterization Effective hypothesis decomposition 

SS 
 

Degr. of 
Freedom 

 

MS 
 

F 
 

p 
 

Intercept 
 

4714327 1 4714327 206907,4 0,000000 

ʅʦʨʤʘ 
ʜʦʙʨʠʚ 

 

235604 3 78535 3446,8 0,000000 

ʅʦʨʤʘ 
ʚʠʩʽʚʫ 

 

13099 3 4366 191,6 0,000000 

Error 
 

205 9 23   

 

ɼʞʝʨʝʣʦ ʚʘʨʽʘʮʽʾ  ʉʫʤʘ ʢʚʘʜʨʘʪʽʚ  ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ  

ʅʦʨʤʘ ʜʦʙʨʠʚ  235604 94,66 

ʅʦʨʤʘ ʚʠʩʽʚʫ  13099 5,26 

ɯʥʰʽ ʬʘʢʪʦʨʠ 205 0,08 

 248908 100% 

 



182 

ɼʦʜʘʪʦʢ ɹ19 

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʟʘʣʝʞʥʦʩʪʽ ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʘʛʦʥʽʚ ʧʰʝʥʠʮʽ 

ʦʟʠʤʦʾ ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʚʽʜ ʚʧʣʠʚʫ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ 

 

   Multiple Regression Results  

 

  Dependent: ʂʧʩ 2023- 2025    Multiple R =  ,97492708      F = 124,7676  

                                       R?=  ,95048282     df =   2, 13 

  No. of cases: 16            adjusted R?=  ,94286479      p =  ,000000  

               Standard error of estimate: 30,487297691  

  Intercept: 134,43750000   Std.Error: 53,03572   t(    13) = 2,5348   p =  ,0249  

                                                                                 

             ʅɼ b*=,948              ʅɺ b*=,226                                

                                                                               

 
N=16 

Regression Summary for Dependent Variable: ʂʧʩ 2023-2025 (ɹʦʜʠʮʝʢ) (ʂʇʇ) R= ,97492708 R?= 
,95048282 Adjusted R?= ,94286479 F(2,13)=124,77 p 

b* 
 

Std.Err. 
of b* 

 

b 
 

Std.Err. 
of b 

 

t(13) 
 

p-value 
 

Interc
ept 

 

  134,4375 53,03572 2,53485 0,024896 

ʅɼ 
 

0,948454 0,061717 1,6194 0,10538 15,36773 0,000000 

ʅɺ 
 

0,225651 0,061717 0,4985 0,13634 3,65621 0,002903 

 

ʂʧʧ (ɹʦʜʠʮʝʢ) = 134,4375 + 1,6194 ʅʜ + 0,4985 ʅʚ  

 

 Predicted & Residual Values ʂʧʩ 2023-2025 (ɹʦʜʠʮʝʢ)  

Observed 
Value  

 

Predicted 
Value  

 

Residual  
 

Standard 
Pred. v. 

 

Standard 
Residual 

 

Std.Err. 
Pred.Val 

 

Mahalanob
is Distance 

 

Deleted 
Residual 

 

Cook's 
Distance 

 

1 
 

311,000000 283,987488 27,012512 -1,765809 0,886025 17,412748 3,955645 40,090382 0,188026 

2 
 

329,000000 308,912506 20,087494 -1,565364 0,658881 14,500217 2,455645 25,959867 0,054671 

3 
 

353,000000 333,837494 19,162506 -1,364918 0,628541 14,500217 2,455645 24,764469 0,049752 

4 
 

375,000000 358,762512 16,237488 -1,164473 0,532598 17,412748 3,955645 24,098724 0,067940 

5 
 

415,000000 454,029175 -39,029175 -0,398344 -1,280178 12,778217 1,697581 -47,346661 0,141228 

6 
 

434,000000 478,954163 -44,954163 -0,197899 -1,474521 8,386614 0,197581 -48,634430 0,064190 

7 
 

459,000000 503,879181 -44,879181 0,002547 -1,472062 8,386614 0,197581 -48,553307 0,063976 

8 
 

483,000000 528,804138 -45,804138 0,202992 -1,502401 12,778217 1,697581 -55,565434 0,194515 

9 
 

525,000000 526,904175 -1,904175 0,187712 -0,062458 13,351943 1,939516 -2,356072 0,000382 

10 
 

547,000000 551,829163 -4,829163 0,388158 -0,158399 9,237252 0,439516 -5,317296 0,000931 

11 
 

573,000000 576,754150 -3,754150 0,588603 -0,123138 9,237252 0,439516 -4,133621 0,000563 

12 
 

604,000000 601,679138 2,320862 0,789048 0,076126 13,351943 1,939516 2,871647 0,000567 

13 
 

621,000000 599,779175 21,220825 0,773769 0,696055 15,435041 2,907258 28,534781 0,074846 

14 
 

646,000000 624,704163 21,295837 0,974214 0,698515 12,053754 1,407258 25,241520 0,035717 

15 
 

674,000000 649,629150 24,370850 1,174659 0,799377 12,053754 1,407258 28,886271 0,046777 

16 
 

708,000000 674,554138 33,445862 1,375105 1,097043 15,435041 2,907258 44,973289 0,185921 

 

 

 

 



183 

ɼʦʜʘʪʦʢ ɹ20 

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʟʘʣʝʞʥʦʩʪʽ ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʘʛʦʥʽʚ ʧʰʝʥʠʮʽ 

ʦʟʠʤʦʾ ʩʦʨʪʫ ʈʝʬʦʨʤ ʚʽʜ ʚʧʣʠʚʫ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ 

 

   Multiple Regression Results  

 

  Dependent: ʂʧʩ 2023- 2025    Multiple R =  ,97585669      F = 129,7577  

                                       R?=  ,95229627     df =   2, 13 

  No. of cases: 16            adjusted R?=  ,94495724      p =  ,000000  

               Standard error of estimate: 30,222075238  

  Intercept: 167,33266129   Std.Error: 52,57434   t(    13) = 3,1828   p =  ,0072  

                                                                                 

             ʅɼ b*=,949              ʅɺ b*=,229                                

                                                                               

 
N=16 

Regression Summary for Dependent Variable: ʂʧʩ 2023-2025 (ʈʝʬʦʨʤ) (ʂʇʇ) R= ,97585669 R?= 
,95229627 Adjusted R?= ,94495724 F(2,13)=129,76 p 

b* 
 

Std.Err. 
of b* 

 

b 
 

Std.Err. 
of b 

 

t(13) 
 

p-value 
 

Interc
ept 

 

  167,3327 52,57434 3,18278 0,007202 

ʅɼ 
 

0,948655 0,060577 1,6359 0,10446 15,66043 0,000000 

ʅɺ 
 

0,228803 0,060577 0,5105 0,13516 3,77708 0,002306 

 

ʂʧʧ (ʈʝʬʦʨʤ) = 167,3327 + 1,6359 ʅʜ + 0,5105 ʅʚ  

 

 Predicted & Residual Values ʂʧʩ 2023-2025 (ʈʝʬʦʨʤ)  

Observed 
Value  

 

Predicted 
Value  

 

Residual  
 

Standard 
Pred. v. 

 

Standard 
Residual 

 

Std.Err. 
Pred.Val 

 

Mahalanob
is Distance 

 

Deleted 
Residual 

 

Cook's 
Distance 

 

1 
 

344,000000 320,482666 23,517334 -1,768632 0,778151 17,261269 3,955645 34,903046 0,145029 

2 
 

365,000000 346,007660 18,992340 -1,565581 0,628426 14,374074 2,455645 24,544558 0,049734 

3 
 

390,000000 371,532654 18,467346 -1,362530 0,611055 14,374074 2,455645 23,866087 0,047022 

4 
 

418,000000 397,057648 20,942352 -1,159479 0,692949 17,261269 3,955645 31,081408 0,115008 

5 
 

457,000000 492,255524 -35,255524 -0,402180 -1,166549 12,667054 1,697581 -42,768806 0,117270 

6 
 

477,000000 517,780518 -40,780518 -0,199129 -1,349362 8,313656 0,197581 -44,119099 0,053755 

7 
 

497,000000 543,305481 -46,305481 0,003922 -1,532174 8,313656 0,197581 -50,096375 0,069307 

8 
 

522,000000 568,830505 -46,830505 0,206973 -1,549546 12,667054 1,697581 -56,810528 0,206914 

9 
 

564,000000 565,872437 -1,872437 0,183442 -0,061956 13,235788 1,939516 -2,316802 0,000376 

10 
 

585,000000 591,397461 -6,397461 0,386493 -0,211682 9,156894 0,439516 -7,044118 0,001662 

11 
 

610,000000 616,922424 -6,922424 0,589544 -0,229052 9,156894 0,439516 -7,622145 0,001946 

12 
 

641,000000 642,447449 -1,447449 0,792595 -0,047894 13,235788 1,939516 -1,790956 0,000225 

13 
 

661,000000 639,489380 21,510620 0,769064 0,711752 15,300765 2,907258 28,924456 0,078260 

14 
 

686,000000 665,014404 20,985596 0,972115 0,694380 11,948894 1,407258 24,873798 0,035296 

15 
 

716,000000 690,539368 25,460632 1,175166 0,842452 11,948894 1,407258 30,177967 0,051954 

16 
 

752,000000 716,064392 35,935608 1,378217 1,189052 15,300765 2,907258 48,321148 0,218415 
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ɼʦʜʘʪʦʢ ɹ21 

ʌʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʢʫʱʝʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʧʽʜ ʚʧʣʠʚʦʤ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ 

ʅʦʨʤʘ 

ʜʦʙʨʠʚ, 

ʢʛ/ʛʘ ʜ.ʨ. 

ʅʦʨʤʘ 

ʚʠʩʽʚʫ, 

ʥʘʩ./ʤ2 

ʉʦʨʪ 

ɹʦʜʠʮʝʢ ʈʝʬʦʨʤ 

2023 ʨ. 2024 ʨ.  2025 ʨ.  2023 ʨ. 2024 ʨ.  2025 ʨ.  

N0P0K0 

300 1,32 1,29 1,34 1,49 1,46 1,49 

350 1,22 1,15 1,23 1,34 1,32 1,36 

400 1,16 1,12 1,18 1,28 1,27 1,29 

450 1,09 1,06 1,11 1,23 1,21 1,24 

N45P30K30 

300 1,65 1,60 1,68 1,83 1,79 1,85 

350 1,49 1,45 1,51 1,61 1,61 1,63 

400 1,39 1,36 1,42 1,51 1,50 1,52 

450 1,29 1,27 1,32 1,42 1,38 1,43 

N60P45K45 

300 2,07 2,02 2,11 2,27 2,23 2,28 

350 1,85 1,81 1,90 2,00 1,97 2,01 

400 1,72 1,70 1,76 1,86 1,82 1,88 

450 1,62 1,60 1,66 1,72 1,70 1,74 

N75P60K60 

300 2,46 2,40 2,50 2,61 2,59 2,64 

350 2,20 2,16 2,24 2,33 2,30 2,36 

400 2,04 2,02 2,08 2,17 2,14 2,19 

450 1,91 1,88 1,94 2,04 1,99 2,06 

 

 

 

 

 

 

 

 

 



185 

ɼʦʜʘʪʦʢ ɹ22 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʢʫʱʝʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ 

ɹʦʜʠʮʝʢ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

 
Cell 
No. 

Duncan test; variable ʂʧʢ 2023-2025 (ɹʦʜʠʮʝʢ) (ʂʇʂ) Approximate Probabilities for Post Hoc Tests 
Error: Between MS = ,00329, df = 9,0000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

{1} 
1,1900 

 

{2} 
1,4500 

 

{3} 
1,8200 

 

{4} 
2,1525 

 

1 
 

N0P0K0  0,000307 0,000092 0,000070 

2 
 

N45P30K30 0,000307  0,000213 0,000092 

3 
 

N60P45K45 0,000092 0,000213  0,000219 

4 
 

N75P60K60 0,000070 0,000092 0,000219  

 

 
Cell 
No. 

Duncan test; variable ʂʧʢ 2023-2025 (ɹʦʜʠʮʝʢ) (ʂʇʂ) Homogenous Groups, alpha = ,05000 Error: 
Between MS = ,00329, df = 9,0000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

ʂʧʢ 2023-2025 (ɹʦʜʠʮʝʢ) 
Mean 

 

1 
 

2 
 

3 
 

4 
 

1 
 

N0P0K0 1,190000 ****    

2 
 

N45P30K30 1,450000  ****   

3 
 

N60P45K45 1,820000   ****  

4 
 

N75P60K60 2,152500    **** 

 

 
Cell 
No. 

Duncan test; variable ʂʧʢ 2023-2025 (ɹʦʜʠʮʝʢ) (ʂʇʂ) Approximate Probabilities for Post Hoc Tests 
Error: Between MS = ,00329, df = 9,0000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

{1} 
1,8700 

 

{2} 
1,6825 

 

{3} 
1,5800 

 

{4} 
1,4800 

 

1 
 

300  0,001397 0,000159 0,000076 

2 
 

350 0,001397  0,032529 0,001033 

3 
 

400 0,000159 0,032529  0,035971 

4 
 

450 0,000076 0,001033 0,035971  

 

 
Cell 
No. 

Duncan test; variable ʂʧʢ 2023-2025 (ɹʦʜʠʮʝʢ) (ʂʇʂ) Homogenous Groups, alpha = ,05000 Error: 
Between MS = ,00329, df = 9,0000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

ʂʧʢ 2023-2025 (ɹʦʜʠʮʝʢ) 
Mean 

 

1 
 

2 
 

3 
 

4 
 

4 
 

450 1,480000 ****    

3 
 

400 1,580000  ****   

2 
 

350 1,682500   ****  

1 
 

300 1,870000    **** 
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ɼʦʜʘʪʦʢ ɹ23 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʢʫʱʝʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ 

ʈʝʬʦʨʤ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

 
Cell 
No. 

Duncan test; variable ʂʧʢ 2023-2025 (ʈʝʬʦʨʤ) (ʂʇʂ) Approximate Probabilities for Post Hoc Tests 
Error: Between MS = ,00407, df = 9,0000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

{1} 
1,3325 

 

{2} 
1,5900 

 

{3} 
1,9550 

 

{4} 
2,2850 

 

1 
 

N0P0K0  0,000462 0,000092 0,000070 

2 
 

N45P30K30 0,000462  0,000220 0,000092 

3 
 

N60P45K45 0,000092 0,000220  0,000239 

4 
 

N75P60K60 0,000070 0,000092 0,000239  

 

 
Cell 
No. 

Duncan test; variable ʂʧʢ 2023-2025 (ʈʝʬʦʨʤ) (ʂʇʂ) Homogenous Groups, alpha = ,05000 Error: 
Between MS = ,00407, df = 9,0000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

ʂʧʢ 2023-2025 (ʈʝʬʦʨʤ) 
Mean 

 

1 
 

2 
 

3 
 

4 
 

1 
 

N0P0K0 1,332500 ****    

2 
 

N45P30K30 1,590000  ****   

3 
 

N60P45K45 1,955000   ****  

4 
 

N75P60K60 2,285000    **** 

 

 
Cell 
No. 

Duncan test; variable ʂʧʢ 2023-2025 (ʈʝʬʦʨʤ) (ʂʇʂ) Approximate Probabilities for Post Hoc Tests 
Error: Between MS = ,00407, df = 9,0000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

{1} 
2,0425 

 

{2} 
1,8200 

 

{3} 
1,7025 

 

{4} 
1,5975 

 

1 
 

300  0,000965 0,000129 0,000075 

2 
 

350 0,000965  0,028630 0,001113 

3 
 

400 0,000129 0,028630  0,045023 

4 
 

450 0,000075 0,001113 0,045023  

 

 
Cell 
No. 

Duncan test; variable ʂʧʢ 2023-2025 (ʈʝʬʦʨʤ) (ʂʇʂ) Homogenous Groups, alpha = ,05000 Error: 
Between MS = ,00407, df = 9,0000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

ʂʧʢ 2023-2025 (ʈʝʬʦʨʤ) 
Mean 

 

1 
 

2 
 

3 
 

4 
 

4 
 

450 1,597500 ****    

3 
 

400 1,702500  ****   

2 
 

350 1,820000   ****  

1 
 

300 2,042500    **** 
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ɼʦʜʘʪʦʢ ɹ24 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʮʽʥʢʘ ʽʩʪʦʪʥʦʩʪʽ ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʝ ʢʫʱʝʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ ɹʦʜʠʮʝʢ 

 
Effect 

Univariate Tests of Significance for ʂʧʢ 2023-2025 (ɹʦʜʠʮʝʢ) (ʂʇʂ) Sigma-restricted 
parameterization Effective hypothesis decomposition 

SS 
 

Degr. of 
Freedom 

 

MS 
 

F 
 

p 
 

Intercept 
 

43,72516 1 43,72516 13292,00 0,000000 

ʅʦʨʤʘ 
ʜʦʙʨʠʚ 

 

2,13187 3 0,71062 216,02 0,000000 

ʅʦʨʤʘ 
ʚʠʩʽʚʫ 

 

0,33287 3 0,11096 33,73 0,000032 

Error 
 

0,02961 9 0,00329   

 

ɼʞʝʨʝʣʦ ʚʘʨʽʘʮʽʾ  ʉʫʤʘ ʢʚʘʜʨʘʪʽʚ  ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ  

ʅʦʨʤʘ ʜʦʙʨʠʚ  2,13187 85,47 

ʅʦʨʤʘ ʚʠʩʽʚʫ  0,33287 13,34 

ɯʥʰʽ ʬʘʢʪʦʨʠ 0,02961 1,19 

 2,49435 100% 

 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʮʽʥʢʘ ʽʩʪʦʪʥʦʩʪʽ ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʝ ʢʫʱʝʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ ʈʝʬʦʨʤ 

 
Effect 

Univariate Tests of Significance for ʂʧʢ 2023-2025 (ʈʝʬʦʨʤ) (ʂʇʂ) Sigma-restricted 
parameterization Effective hypothesis decomposition 

SS 
 

Degr. of 
Freedom 

 

MS 
 

F 
 

p 
 

Intercept 
 

51,30141 1 51,30141 12612,95 0,000000 

ʅʦʨʤʘ 
ʜʦʙʨʠʚ 

 

2,08622 3 0,69541 170,97 0,000000 

ʅʦʨʤʘ 
ʚʠʩʽʚʫ 

 

0,43747 3 0,14582 35,85 0,000025 

Error 
 

0,03661 9 0,00407   

 

ɼʞʝʨʝʣʦ ʚʘʨʽʘʮʽʾ  ʉʫʤʘ ʢʚʘʜʨʘʪʽʚ  ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ  

ʅʦʨʤʘ ʜʦʙʨʠʚ  2,08622 81,48 

ʅʦʨʤʘ ʚʠʩʽʚʫ  0,43747 17,09 

ɯʥʰʽ ʬʘʢʪʦʨʠ 0,03661 1,43 

 2,5603 100% 
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ɼʦʜʘʪʦʢ ɹ25 

ʌʦʨʤʫʚʘʥʥʷ ʧʣʦʱʽ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʧʽʜ ʚʧʣʠʚʦʤ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ 

ʅʦʨʤʘ 

ʜʦʙʨʠʚ, 

ʢʛ/ʛʘ ʜ.ʨ. 

ʅʦʨʤʘ 

ʚʠʩʽʚʫ, 

ʥʘʩ./ʤ2 

ʉʦʨʪ 

ɹʦʜʠʮʝʢ ʈʝʬʦʨʤ 

2023 ʨ. 2024 ʨ.  2025 ʨ.  2023 ʨ. 2024 ʨ.  2025 ʨ.  

N0P0K0 

300 82,33 79,00 85,00 76,00 72,67 78,33 

350 78,29 75,14 80,57 72,29 69,14 74,29 

400 75,00 72,00 77,25 69,25 66,00 71,50 

450 71,78 68,89 74,00 66,44 63,56 68,44 

N45P30K30 

300 117,67 114,67 120,00 110,33 106,67 113,00 

350 111,71 108,86 113,71 104,57 101,43 106,86 

400 106,00 103,75 107,50 99,50 96,50 101,50 

450 100,67 98,00 102,44 94,44 91,56 96,44 

N60P45K45 

300 145,00 141,33 148,00 137,00 132,67 140,33 

350 137,71 134,29 140,29 129,71 126,57 132,00 

400 130,50 128,00 132,25 123,25 120,50 125,00 

450 123,56 121,11 125,33 117,11 114,44 118,89 

N75P60K60 

300 165,33 162,00 168,00 156,33 152,33 159,33 

350 156,57 153,43 158,86 147,71 145,14 149,43 

400 148,00 145,50 149,75 139,75 137,00 141,50 

450 140,44 137,78 142,44 132,22 130,00 133,56 
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ɼʦʜʘʪʦʢ ɹ26 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʧʣʦʱʽ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ 

ɹʦʜʠʮʝʢ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

 
Cell 
No. 

Duncan test; variable ʇʣʧ 2023-2025 (ɹʦʜʠʮʝʢ) (ʇʣʦʱʘ ʣʧ) Approximate Probabilities for Post Hoc 
Tests Error: Between MS = 7,2441, df = 9,0000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

{1} 
76,605 

 

{2} 
108,75 

 

{3} 
133,95 

 

{4} 
152,34 

 

1 
 

N0P0K0  0,000210 0,000092 0,000070 

2 
 

N45P30K30 0,000210  0,000210 0,000092 

3 
 

N60P45K45 0,000092 0,000210  0,000211 

4 
 

N75P60K60 0,000070 0,000092 0,000211  

 

 
Cell 
No. 

Duncan test; variable ʇʣʧ 2023-2025 (ɹʦʜʠʮʝʢ) (ʇʣʦʱʘ ʣʧ) Homogenous Groups, alpha = ,05000 
Error: Between MS = 7,2441, df = 9,0000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

ʇʣʧ 2023-2025 (ɹʦʜʠʮʝʢ) 
Mean 

 

1 
 

2 
 

3 
 

4 
 

1 
 

N0P0K0 76,6050 ****    

2 
 

N45P30K30 108,7475  ****   

3 
 

N60P45K45 133,9475   ****  

4 
 

N75P60K60 152,3425    **** 

 

 
Cell 
No. 

Duncan test; variable ʇʣʧ 2023-2025 (ɹʦʜʠʮʝʢ) (ʇʣʦʱʘ ʣʧ) Approximate Probabilities for Post Hoc 
Tests Error: Between MS = 7,2441, df = 9,0000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

{1} 
127,36 

 

{2} 
120,79 

 

{3} 
114,63 

 

{4} 
108,87 

 

1 
 

300  0,007399 0,000201 0,000076 

2 
 

350 0,007399  0,010358 0,000275 

3 
 

400 0,000201 0,010358  0,014558 

4 
 

450 0,000076 0,000275 0,014558  

 

 
Cell 
No. 

Duncan test; variable ʇʣʧ 2023-2025 (ɹʦʜʠʮʝʢ) (ʇʣʦʱʘ ʣʧ) Homogenous Groups, alpha = ,05000 
Error: Between MS = 7,2441, df = 9,0000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

ʇʣʧ 2023-2025 (ɹʦʜʠʮʝʢ) 
Mean 

 

1 
 

2 
 

3 
 

4 
 

4 
 

450 108,8700 ****    

3 
 

400 114,6250  ****   

2 
 

350 120,7875   ****  

1 
 

300 127,3600    **** 
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ɼʦʜʘʪʦʢ ɹ27 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʧʣʦʱʽ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ 

ʈʝʬʦʨʤ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

 
Cell 
No. 

Duncan test; variable ʇʣʧ 2023-2025 (ʈʝʬʦʨʤ) (ʇʣʦʱʘ ʣʧ) Approximate Probabilities for Post Hoc 
Tests Error: Between MS = 7,1551, df = 9,0000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

{1} 
70,660 

 

{2} 
101,90 

 

{3} 
126,46 

 

{4} 
143,69 

 

1 
 

N0P0K0  0,000210 0,000092 0,000070 

2 
 

N45P30K30 0,000210  0,000210 0,000092 

3 
 

N60P45K45 0,000092 0,000210  0,000213 

4 
 

N75P60K60 0,000070 0,000092 0,000213  

 

 
Cell 
No. 

Duncan test; variable ʇʣʧ 2023-2025 (ʈʝʬʦʨʤ) (ʇʣʦʱʘ ʣʧ) Homogenous Groups, alpha = ,05000 
Error: Between MS = 7,1551, df = 9,0000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

ʇʣʧ 2023-2025 (ʈʝʬʦʨʤ) 
Mean 

 

1 
 

2 
 

3 
 

4 
 

1 
 

N0P0K0 70,6600 ****    

2 
 

N45P30K30 101,9025  ****   

3 
 

N60P45K45 126,4575   ****  

4 
 

N75P60K60 143,6950    **** 

 

 
Cell 
No. 

Duncan test; variable ʇʣʧ 2023-2025 (ʈʝʬʦʨʤ) (ʇʣʦʱʘ ʣʧ) Approximate Probabilities for Post Hoc 
Tests Error: Between MS = 7,1551, df = 9,0000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

{1} 
119,59 

 

{2} 
113,26 

 

{3} 
107,61 

 

{4} 
102,26 

 

1 
 

300  0,008781 0,000260 0,000079 

2 
 

350 0,008781  0,015374 0,000407 

3 
 

400 0,000260 0,015374  0,019979 

4 
 

450 0,000079 0,000407 0,019979  

 

 
Cell 
No. 

Duncan test; variable ʇʣʧ 2023-2025 (ʈʝʬʦʨʤ) (ʇʣʦʱʘ ʣʧ) Homogenous Groups, alpha = ,05000 
Error: Between MS = 7,1551, df = 9,0000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

ʇʣʧ 2023-2025 (ʈʝʬʦʨʤ) 
Mean 

 

1 
 

2 
 

3 
 

4 
 

4 
 

450 102,2600 ****    

3 
 

400 107,6075  ****   

2 
 

350 113,2625   ****  

1 
 

300 119,5850    **** 
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ɼʦʜʘʪʦʢ ɹ28 

ʌʦʨʤʫʚʘʥʥʷ ʤʘʩʠ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʧʽʜ ʚʧʣʠʚʦʤ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ 

ʅʦʨʤʘ 

ʜʦʙʨʠʚ, 

ʢʛ/ʛʘ ʜ.ʨ. 

ʅʦʨʤʘ 

ʚʠʩʽʚʫ, 

ʥʘʩ./ʤ2 

ʉʦʨʪ 

ɹʦʜʠʮʝʢ ʈʝʬʦʨʤ 

2023 ʨ. 2024 ʨ.  2025 ʨ.  2023 ʨ. 2024 ʨ.  2025 ʨ.  

N0P0K0 

300 0,56 0,51 0,59 0,53 0,47 0,57 

350 0,52 0,46 0,56 0,48 0,41 0,53 

400 0,49 0,42 0,53 0,44 0,39 0,47 

450 0,46 0,38 0,50 0,41 0,35 0,45 

N45P30K30 

300 0,96 0,90 1,01 0,93 0,88 0,96 

350 0,93 0,85 0,96 0,89 0,83 0,93 

400 0,88 0,81 0,92 0,84 0,78 0,87 

450 0,83 0,77 0,88 0,80 0,73 0,83 

N60P45K45 

300 1,30 1,23 1,34 1,26 1,19 1,30 

350 1,24 1,17 1,27 1,21 1,13 1,25 

400 1,19 1,13 1,22 1,16 1,10 1,19 

450 1,15 1,08 1,19 1,10 1,03 1,14 

N75P60K60 

300 1,58 1,52 1,61 1,55 1,49 1,58 

350 1,51 1,44 1,55 1,49 1,41 1,53 

400 1,45 1,37 1,49 1,44 1,37 1,48 

450 1,40 1,33 1,43 1,39 1,33 1,42 
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ɼʦʜʘʪʦʢ ɹ29 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʤʘʩʠ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ 

ɹʦʜʠʮʝʢ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

 
Cell 
No. 

Duncan test; variable ʄʩʨ 2023-2025 (ɹʦʜʠʮʝʢ) (ʄʘʩʘ ʩʨ) Approximate Probabilities for Post Hoc Tests 
Error: Between MS = ,00022, df = 9,0000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

{1} 
,49750 

 

{2} 
,89250 

 

{3} 
1,2100 

 

{4} 
1,4750 

 

1 
 

N0P0K0  0,000210 0,000092 0,000070 

2 
 

N45P30K30 0,000210  0,000210 0,000092 

3 
 

N60P45K45 0,000092 0,000210  0,000210 

4 
 

N75P60K60 0,000070 0,000092 0,000210  

 

 
Cell 
No. 

Duncan test; variable ʄʩʨ 2023-2025 (ɹʦʜʠʮʝʢ) (ʄʘʩʘ ʩʨ) Homogenous Groups, alpha = ,05000 Error: 
Between MS = ,00022, df = 9,0000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

ʄʩʨ 2023-2025 (ɹʦʜʠʮʝʢ) 
Mean 

 

1 
 

2 
 

3 
 

4 
 

1 
 

N0P0K0 0,497500 ****    

2 
 

N45P30K30 0,892500  ****   

3 
 

N60P45K45 1,210000   ****  

4 
 

N75P60K60 1,475000    **** 

 

 
Cell 
No. 

Duncan test; variable ʄʩʨ 2023-2025 (ɹʦʜʠʮʝʢ) (ʄʘʩʘ ʩʨ) Approximate Probabilities for Post Hoc Tests 
Error: Between MS = ,00022, df = 9,0000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

{1} 
1,0925 

 

{2} 
1,0375 

 

{3} 
,99250 

 

{4} 
,95250 

 

1 
 

300  0,000690 0,000094 0,000070 

2 
 

350 0,000690  0,002158 0,000112 

3 
 

400 0,000094 0,002158  0,004259 

4 
 

450 0,000070 0,000112 0,004259  

 

 
Cell 
No. 

Duncan test; variable ʄʩʨ 2023-2025 (ɹʦʜʠʮʝʢ) (ʄʘʩʘ ʩʨ) Homogenous Groups, alpha = ,05000 Error: 
Between MS = ,00022, df = 9,0000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

ʄʩʨ 2023-2025 (ɹʦʜʠʮʝʢ) 
Mean 

 

1 
 

2 
 

3 
 

4 
 

4 
 

450 0,952500 ****    

3 
 

400 0,992500  ****   

2 
 

350 1,037500   ****  

1 
 

300 1,092500    **** 
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ɼʦʜʘʪʦʢ ɹ30 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʤʘʩʠ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ 

ʈʝʬʦʨʤ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

 
Cell 
No. 

Duncan test; variable ʄʩʨ 2023-2025 (ʈʝʬʦʨʤ) (ʄʘʩʘ ʩʨ) Approximate Probabilities for Post Hoc Tests 
Error: Between MS = ,00009, df = 9,0000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

{1} 
,45500 

 

{2} 
,85500 

 

{3} 
1,1725 

 

{4} 
1,4575 

 

1 
 

N0P0K0  0,000210 0,000092 0,000070 

2 
 

N45P30K30 0,000210  0,000210 0,000092 

3 
 

N60P45K45 0,000092 0,000210  0,000210 

4 
 

N75P60K60 0,000070 0,000092 0,000210  

 

 
Cell 
No. 

Duncan test; variable ʄʩʨ 2023-2025 (ʈʝʬʦʨʤ) (ʄʘʩʘ ʩʨ) Homogenous Groups, alpha = ,05000 Error: 
Between MS = ,00009, df = 9,0000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

ʄʩʨ 2023-2025 (ʈʝʬʦʨʤ) 
Mean 

 

1 
 

2 
 

3 
 

4 
 

1 
 

N0P0K0 0,455000 ****    

2 
 

N45P30K30 0,855000  ****   

3 
 

N60P45K45 1,172500   ****  

4 
 

N75P60K60 1,457500    **** 

 

 
Cell 
No. 

Duncan test; variable ʄʩʨ 2023-2025 (ʈʝʬʦʨʤ) (ʄʘʩʘ ʩʨ) Approximate Probabilities for Post Hoc Tests 
Error: Between MS = ,00009, df = 9,0000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

{1} 
1,0575 

 

{2} 
1,0075 

 

{3} 
,96000 

 

{4} 
,91500 

 

1 
 

300  0,000233 0,000092 0,000070 

2 
 

350 0,000233  0,000247 0,000092 

3 
 

400 0,000092 0,000247  0,000271 

4 
 

450 0,000070 0,000092 0,000271  

 

 
Cell 
No. 

Duncan test; variable ʄʩʨ 2023-2025 (ʈʝʬʦʨʤ) (ʄʘʩʘ ʩʨ) Homogenous Groups, alpha = ,05000 Error: 
Between MS = ,00009, df = 9,0000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

ʄʩʨ 2023-2025 (ʈʝʬʦʨʤ) 
Mean 

 

1 
 

2 
 

3 
 

4 
 

4 
 

450 0,915000 ****    

3 
 

400 0,960000  ****   

2 
 

350 1,007500   ****  

1 
 

300 1,057500    **** 
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ɼʦʜʘʪʦʢ ɺ1 

ʌʦʨʤʫʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʝʨʝʥ ʚ ʢʦʣʦʩʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʧʽʜ ʚʧʣʠʚʦʤ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ, ʰʪ.  

ʅʦʨʤʘ 

ʜʦʙʨʠʚ, 

ʢʛ/ʛʘ ʜ.ʨ. 

ʅʦʨʤʘ 

ʚʠʩʽʚʫ, 

ʥʘʩ./ʤ2 

ʉʦʨʪ 

ɹʦʜʠʮʝʢ ʈʝʬʦʨʤ 

2023 ʨ. 2024 ʨ.  2025 ʨ.  2023 ʨ. 2024 ʨ. 2025 ʨ. 

N0P0K0 

300 32,72 32,21 33,14 32,03 31,72 32,25 

350 32,22 31,73 32,57 31,53 31,20 31,85 

400 31,60 31,14 31,88 30,96 30,65 31,24 

450 30,74 30,28 31,05 30,11 29,77 30,40 

N45P30K30 

300 32,37 31,97 32,65 31,67 31,35 31,95 

350 31,73 31,28 32,06 31,09 30,75 31,35 

400 30,94 30,47 31,30 30,36 30,00 30,69 

450 29,99 29,52 30,29 29,49 29,20 29,71 

N60P45K45 

300 31,83 31,40 32,13 31,20 30,89 31,44 

350 31,11 30,73 31,42 30,57 30,24 30,82 

400 30,40 29,88 30,61 29,80 29,45 30,08 

450 29,25 28,75 29,59 28,74 28,35 29,01 

N75P60K60 

300 31,21 30,80 31,47 30,65 30,34 30,85 

350 30,46 30,02 30,80 29,90 29,52 30,19 

400 29,59 29,15 29,94 29,09 28,76 29,38 

450 28,55 28,15 28,83 28,20 27,75 28,41 
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ɼʦʜʘʪʦʢ ɺ2 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʦʟʝʨʥʝʥʦʩʪʽ ʢʦʣʦʩʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ 

ɹʦʜʠʮʝʢ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

 
Cell 
No. 

Duncan test; variable ʂʟʢ 2023-2025 (ɹʦʜʠʮʝʢ) (ʂɿʂ) Approximate Probabilities for Post Hoc Tests 
Error: Between MS = ,01615, df = 9,0000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

{1} 
31,773 

 

{2} 
31,212 

 

{3} 
30,595 

 

{4} 
29,915 

 

1 
 

N0P0K0  0,000333 0,000092 0,000070 

2 
 

N45P30K30 0,000333  0,000262 0,000092 

3 
 

N60P45K45 0,000092 0,000262  0,000231 

4 
 

N75P60K60 0,000070 0,000092 0,000231  

 

 
Cell 
No. 

Duncan test; variable ʂʟʢ 2023-2025 (ɹʦʜʠʮʝʢ) (ʂɿʂ) Homogenous Groups, alpha = ,05000 Error: 
Between MS = ,01615, df = 9,0000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

ʂʟʢ 2023-2025 (ɹʦʜʠʮʝʢ) 
Mean 

 

1 
 

2 
 

3 
 

4 
 

4 
 

N75P60K60 29,91500 ****    

3 
 

N60P45K45 30,59500  ****   

2 
 

N45P30K30 31,21250   ****  

1 
 

N0P0K0 31,77250    **** 

 

 
Cell 
No. 

Duncan test; variable ʂʟʢ 2023-2025 (ɹʦʜʠʮʝʢ) (ʂɿʂ) Approximate Probabilities for Post Hoc Tests 
Error: Between MS = ,01615, df = 9,0000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

{1} 
31,992 

 

{2} 
31,345 

 

{3} 
30,575 

 

{4} 
29,583 

 

1 
 

300  0,000243 0,000092 0,000070 

2 
 

350 0,000243  0,000216 0,000092 

3 
 

400 0,000092 0,000216  0,000211 

4 
 

450 0,000070 0,000092 0,000211  

 

 
Cell 
No. 

Duncan test; variable ʂʟʢ 2023-2025 (ɹʦʜʠʮʝʢ) (ʂɿʂ) Homogenous Groups, alpha = ,05000 Error: 
Between MS = ,01615, df = 9,0000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

ʂʟʢ 2023-2025 (ɹʦʜʠʮʝʢ) 
Mean 

 

1 
 

2 
 

3 
 

4 
 

4 
 

450 29,58250 ****    

3 
 

400 30,57500  ****   

2 
 

350 31,34500   ****  

1 
 

300 31,99250    **** 
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ɼʦʜʘʪʦʢ ɺ3 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʦʟʝʨʥʝʥʦʩʪʽ ʢʦʣʦʩʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ 

ʈʝʬʦʨʤ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

 
Cell 
No. 

Duncan test; variable ʂʟʢ 2023-2025 (ʈʝʬʦʨʤ) (ʂɿʂ) Approximate Probabilities for Post Hoc Tests 
Error: Between MS = ,01497, df = 9,0000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

{1} 
31,142 

 

{2} 
30,635 

 

{3} 
30,050 

 

{4} 
29,420 

 

1 
 

N0P0K0  0,000413 0,000092 0,000070 

2 
 

N45P30K30 0,000413  0,000270 0,000092 

3 
 

N60P45K45 0,000092 0,000270  0,000240 

4 
 

N75P60K60 0,000070 0,000092 0,000240  

 

 
Cell 
No. 

Duncan test; variable ʂʟʢ 2023-2025 (ʈʝʬʦʨʤ) (ʂɿʂ) Homogenous Groups, alpha = ,05000 Error: 
Between MS = ,01497, df = 9,0000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

ʂʟʢ 2023-2025 (ʈʝʬʦʨʤ) 
Mean 

 

1 
 

2 
 

3 
 

4 
 

4 
 

N75P60K60 29,42000 ****    

3 
 

N60P45K45 30,05000  ****   

2 
 

N45P30K30 30,63500   ****  

1 
 

N0P0K0 31,14250    **** 

 

 
Cell 
No. 

Duncan test; variable ʂʟʢ 2023-2025 (ʈʝʬʦʨʤ) (ʂɿʂ) Approximate Probabilities for Post Hoc Tests Error: 
Between MS = ,01497, df = 9,0000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

{1} 
31,363 

 

{2} 
30,750 

 

{3} 
30,040 

 

{4} 
29,095 

 

1 
 

300  0,000249 0,000092 0,000070 

2 
 

350 0,000249  0,000219 0,000092 

3 
 

400 0,000092 0,000219  0,000211 

4 
 

450 0,000070 0,000092 0,000211  

 

 
Cell 
No. 

Duncan test; variable ʂʟʢ 2023-2025 (ʈʝʬʦʨʤ) (ʂɿʂ) Homogenous Groups, alpha = ,05000 Error: 
Between MS = ,01497, df = 9,0000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

ʂʟʢ 2023-2025 (ʈʝʬʦʨʤ) 
Mean 

 

1 
 

2 
 

3 
 

4 
 

4 
 

450 29,09500 ****    

3 
 

400 30,04000  ****   

2 
 

350 30,75000   ****  

1 
 

300 31,36250    **** 
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ɼʦʜʘʪʦʢ ɺ4 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʮʽʥʢʘ ʽʩʪʦʪʥʦʩʪʽ ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ 

ʦʟʝʨʥʝʥʽʩʪʴ ʢʦʣʦʩʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ ɹʦʜʠʮʝʢ 

 
Effect 

Univariate Tests of Significance for ʂʟʢ 2023-2025 (ɹʦʜʠʮʝʢ) (ʂɿʂ) Sigma-restricted 
parameterization Effective hypothesis decomposition 

SS 
 

Degr. of 
Freedom 

 

MS 
 

F 
 

p 
 

Intercept 
 

15251,02 1 15251,02 944497,7 0,000000 

ʅʦʨʤʘ 
ʜʦʙʨʠʚ 

 

7,68 3 2,56 158,5 0,000000 

ʅʦʨʤʘ 
ʚʠʩʽʚʫ 

 

12,92 3 4,31 266,7 0,000000 

Error 
 

0,15 9 0,02   

 

ɼʞʝʨʝʣʦ ʚʘʨʽʘʮʽʾ  ʉʫʤʘ ʢʚʘʜʨʘʪʽʚ  ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ  

ʅʦʨʤʘ ʜʦʙʨʠʚ  7,68 37,01 

ʅʦʨʤʘ ʚʠʩʽʚʫ  12,92 62,27 

ɯʥʰʽ ʬʘʢʪʦʨʠ 0,15 0,72 

 20,75 100% 

 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʮʽʥʢʘ ʽʩʪʦʪʥʦʩʪʽ ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ 

ʦʟʝʨʥʝʥʽʩʪʴ ʢʦʣʦʩʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ ʈʝʬʦʨʤ 

 
Effect 

Univariate Tests of Significance for ʂʟʢ 2023-2025 (ʈʝʬʦʨʤ) (ʂɿʂ) Sigma-restricted 
parameterization Effective hypothesis decomposition 

SS 
 

Degr. of 
Freedom 

 

MS 
 

F 
 

p 
 

Intercept 
 

14700,96 1 14700,96 982200,9 0,000000 

ʅʦʨʤʘ 
ʜʦʙʨʠʚ 

 

6,63 3 2,21 147,7 0,000000 

ʅʦʨʤʘ 
ʚʠʩʽʚʫ 

 

11,40 3 3,80 253,9 0,000000 

Error 
 

0,13 9 0,01   

 

ɼʞʝʨʝʣʦ ʚʘʨʽʘʮʽʾ  ʉʫʤʘ ʢʚʘʜʨʘʪʽʚ  ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ  

ʅʦʨʤʘ ʜʦʙʨʠʚ  6,63 36,51 

ʅʦʨʤʘ ʚʠʩʽʚʫ  11,40 62,78 

ɯʥʰʽ ʬʘʢʪʦʨʠ 0,13 0,71 

 18,16 100% 
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ɼʦʜʘʪʦʢ ɺ5 

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʟʘʣʝʞʥʦʩʪʽ ʢʽʣʴʢʦʩʪʽ ʟʝʨʝʥ ʚ ʢʦʣʦʩʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʚʽʜ ʚʧʣʠʚʫ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ 

 

   Multiple Regression Results  

 

  Dependent: ʂʟʢ 2023- 2025    Multiple R =  ,98031303      F = 160,2250  

                                       R?=  ,96101364     df =   2, 13 

  No. of cases: 16            adjusted R?=  ,95501574      p =  ,000000  

               Standard error of estimate:   ,249419632  

  Intercept: 37,912459677   Std.Error: ,4338905   t(    13) = 87,378   p = 0,0000  

                                                                                 

             ʅɼ b*=- ,59               ʅɺ b*=- ,79         

 

 
N=16 

Regression Summary for Dependent Variable: ʂʟʢ 2023-2025 (ɹʦʜʠʮʝʢ) (ʂɿʂ) R= ,98031303 R?= 
,96101364 Adjusted R?= ,95501574 F(2,13)=160,22 p 

b* 
 

Std.Err. 
of b* 

 

b 
 

Std.Err. 
of b 

 

t(13) 
 

p-value 
 

Interc
ept 

 

  37,91246 0,433891 87,3779 0,000000 

ʅɼ 
 

-0,586487 0,054763 -0,00923 0,000862 -10,7096 0,000000 

ʅɺ 
 

-0,785523 0,054763 -0,01600 0,001115 -14,3441 0,000000 

 

ʂʟʢ (ɹʦʜʠʮʝʢ) = 37,91246 ï 0,00923 ʅʜ ï 0,01600 ʅʚ  

 

 Predicted & Residual Values ʂʟʢ 2023-2025 (ɹʦʜʠʮʝʢ)  

Observed 
Value  

 

Predicted 
Value  

 

Residual  
 

Standard 
Pred. v. 

 

Standard 
Residual 

 

Std.Err. 
Pred.Val 

 

Mahalanob
is Distance 

 

Deleted 
Residual 

 

Cook's 
Distance 

 

1 
 

32,689999 33,112461 -0,422462 1,941926 -1,693782 0,142455 3,955645 -0,626994 0,687133 

2 
 

32,169998 32,312458 -0,142460 1,247981 -0,571165 0,118628 2,455645 -0,184107 0,041083 

3 
 

31,540001 31,512459 0,027542 0,554036 0,110425 0,118628 2,455645 0,035594 0,001536 

4 
 

30,690001 30,712460 -0,022459 -0,139908 -0,090045 0,142455 3,955645 -0,033332 0,001942 

5 
 

32,330002 32,142998 0,187004 1,100984 0,749757 0,104540 1,697581 0,226856 0,048442 

6 
 

31,690001 31,342997 0,347004 0,407040 1,391245 0,068612 0,197581 0,375412 0,057144 

7 
 

30,900000 30,542997 0,357002 -0,286905 1,431332 0,068612 0,197581 0,386229 0,060484 

8 
 

29,930000 29,742998 0,187002 -0,980850 0,749749 0,104540 1,697581 0,226854 0,048441 

9 
 

31,790001 31,727514 0,062487 0,740581 0,250528 0,109234 1,939516 0,077316 0,006143 

10 
 

31,090000 30,927513 0,162487 0,046636 0,651460 0,075571 0,439516 0,178911 0,015745 

11 
 

30,299999 30,127514 0,172485 -0,647309 0,691547 0,075571 0,439516 0,189920 0,017742 

12 
 

29,200001 29,327513 -0,127512 -1,341253 -0,511235 0,109234 1,939516 -0,157773 0,025582 

13 
 

31,160000 31,312029 -0,152029 0,380177 -0,609531 0,126276 2,907258 -0,204427 0,057395 

14 
 

30,430000 30,512030 -0,082029 -0,313767 -0,328881 0,098613 1,407258 -0,097228 0,007918 

15 
 

29,559999 29,712030 -0,152031 -1,007712 -0,609539 0,098613 1,407258 -0,180199 0,027198 

16 
 

28,510000 28,912029 -0,402029 -1,701657 -1,611858 0,126276 2,907258 -0,540592 0,401360 
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ɼʦʜʘʪʦʢ ɺ6 

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʟʘʣʝʞʥʦʩʪʽ ʢʽʣʴʢʦʩʪʽ ʟʝʨʝʥ ʚ ʢʦʣʦʩʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʩʦʨʪʫ ʈʝʬʦʨʤ ʚʽʜ ʚʧʣʠʚʫ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ 

 

   Multiple Regression Results  

 

  Dependent: ʂʟʢ 2023- 2025    Multiple R =  ,97944806      F = 153,2778  

                                       R?=  ,95931851     df =   2, 13 

  No. of cases: 16            adjusted R?=  ,95305982      p =  ,000000  

               Standard error of estimate:   ,238454072  

  Intercept: 36,910060484   Std.Error: ,4148148   t(    13) = 88,980   p = 0,0000  

                                                                                 

             ʅɼ b*=- ,58               ʅɺ b*=- ,79                                 

                                                                               

 
N=16 

Regression Summary for Dependent Variable: ʂʟʢ 2023-2025 (ʈʝʬʦʨʤ) (ʂɿʂ) R= ,97944806 R?= 
,95931851 Adjusted R?= ,95305982 F(2,13)=153,28 p 

b* 
 

Std.Err. 
of b* 

 

b 
 

Std.Err. 
of b 

 

t(13) 
 

p-value 
 

Interc
ept 

 

  36,91006 0,414815 88,9796 0,000000 

ʅɼ 
 

-0,581465 0,055941 -0,00857 0,000824 -10,3943 0,000000 

ʅɺ 
 

-0,788173 0,055941 -0,01502 0,001066 -14,0895 0,000000 

 

ʂʟʢ (ʈʝʬʦʨʤ) = 36,91006 ï 0,00857 ʅʜ ï 0,01502 ʅʚ  

 

 Predicted & Residual Values ʂʟʢ 2023-2025 (ʈʝʬʦʨʤ)  

Observed 
Value  

 

Predicted 
Value  

 

Residual  
 

Standard 
Pred. v. 

 

Standard 
Residual 

 

Std.Err. 
Pred.Val 

 

Mahalanob
is Distance 

 

Deleted 
Residual 

 

Cook's 
Distance 

 

1 
 

32,000000 32,402561 -0,402561 1,939434 -1,688213 0,136192 3,955645 -0,597458 0,682622 

2 
 

31,530001 31,651310 -0,121309 1,242533 -0,508732 0,113412 2,455645 -0,156773 0,032593 

3 
 

30,950001 30,900061 0,049940 0,545633 0,209433 0,113412 2,455645 0,064540 0,005524 

4 
 

30,090000 30,148811 -0,058811 -0,151268 -0,246635 0,136192 3,955645 -0,087284 0,014569 

5 
 

31,660000 31,503004 0,156996 1,104956 0,658390 0,099944 1,697581 0,190453 0,037355 

6 
 

31,059999 30,751755 0,308245 0,408056 1,292680 0,065595 0,197581 0,333480 0,049334 

7 
 

30,350000 30,000504 0,349497 -0,288845 1,465678 0,065595 0,197581 0,378109 0,063422 

8 
 

29,469999 29,249254 0,220745 -0,985745 0,925734 0,099944 1,697581 0,267788 0,073851 

9 
 

31,180000 31,117479 0,062521 0,747323 0,262193 0,104431 1,939516 0,077358 0,006729 

10 
 

30,540001 30,366230 0,173771 0,050423 0,728740 0,072248 0,439516 0,191336 0,019702 

11 
 

29,780001 29,614981 0,165020 -0,646478 0,692041 0,072248 0,439516 0,181700 0,017768 

12 
 

28,700001 28,863729 -0,163729 -1,343378 -0,686626 0,104431 1,939516 -0,202585 0,046146 

13 
 

30,610001 30,731956 -0,121956 0,389690 -0,511444 0,120724 2,907258 -0,163989 0,040409 

14 
 

29,870001 29,980705 -0,110704 -0,307211 -0,464259 0,094278 1,407258 -0,131216 0,015778 

15 
 

29,080000 29,229456 -0,149456 -1,004111 -0,626771 0,094278 1,407258 -0,177147 0,028757 

16 
 

28,120001 28,478205 -0,358204 -1,701012 -1,502192 0,120724 2,907258 -0,481662 0,348604 

 

 

 

 



200 

ɼʦʜʘʪʦʢ ɺ7 

ʌʦʨʤʫʚʘʥʥʷ ʤʘʩʠ ʟʝʨʥʽʚʢʠ ʚ ʢʦʣʦʩʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʧʽʜ ʚʧʣʠʚʦʤ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ, ʤʛ 

ʅʦʨʤʘ 

ʜʦʙʨʠʚ, 

ʢʛ/ʛʘ ʜ.ʨ. 

ʅʦʨʤʘ 

ʚʠʩʽʚʫ, 

ʥʘʩ./ʤ2 

ʉʦʨʪ 

ɹʦʜʠʮʝʢ ʈʝʬʦʨʤ 

2023 ʨ. 2024 ʨ.  2025 ʨ.  2023 ʨ. 2024 ʨ. 2025 ʨ. 

N0P0K0 

300 43,22 42,52 43,78 43,68 43,08 44,15 

350 42,63 42,00 43,10 43,20 42,61 43,65 

400 41,95 41,35 42,38 42,55 42,02 42,95 

450 40,96 40,40 41,40 41,65 41,22 42,00 

N45P30K30 

300 42,60 41,95 43,13 43,13 42,58 43,55 

350 41,96 41,35 42,45 42,58 42,05 42,95 

400 41,22 40,67 41,63 41,91 41,40 42,25 

450 40,10 39,55 40,55 40,85 40,35 41,21 

N60P45K45 

300 41,70 41,11 42,15 42,20 41,66 42,60 

350 40,96 40,33 41,40 41,62 41,15 41,96 

400 40,15 39,55 40,57 40,91 40,43 41,24 

450 39,05 38,45 39,49 39,80 39,36 40,10 

N75P60K60 

300 40,77 40,16 41,26 41,40 40,91 41,75 

350 39,96 39,33 40,42 40,70 40,20 41,07 

400 39,10 38,52 39,57 39,91 39,40 40,25 

450 38,47 37,90 38,93 39,37 38,90 39,70 
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ɼʦʜʘʪʦʢ ɺ8 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʤʘʩʠ ʟʝʨʥʽʚʢʠ ʢʦʣʦʩʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ 

ɹʦʜʠʮʝʢ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

 
Cell 
No. 

Duncan test; variable ʄʟʢ 2023-2025 (ɹʦʜʠʮʝʢ) (ʄɿʂ) Approximate Probabilities for Post Hoc Tests 
Error: Between MS = ,01389, df = 9,0000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

{1} 
42,140 

 

{2} 
41,430 

 

{3} 
40,410 

 

{4} 
39,530 

 

1 
 

N0P0K0  0,000216 0,000092 0,000070 

2 
 

N45P30K30 0,000216  0,000210 0,000092 

3 
 

N60P45K45 0,000092 0,000210  0,000211 

4 
 

N75P60K60 0,000070 0,000092 0,000211  

 

 
Cell 
No. 

Duncan test; variable ʄʟʢ 2023-2025 (ɹʦʜʠʮʝʢ) (ʄɿʂ) Homogenous Groups, alpha = ,05000 Error: 
Between MS = ,01389, df = 9,0000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

ʄʟʢ 2023-2025 (ɹʦʜʠʮʝʢ) 
Mean 

 

1 
 

2 
 

3 
 

4 
 

4 
 

N75P60K60 39,53000 ****    

3 
 

N60P45K45 40,41000  ****   

2 
 

N45P30K30 41,43000   ****  

1 
 

N0P0K0 42,14000    **** 

 

 
Cell 
No. 

Duncan test; variable ʄʟʢ 2023-2025 (ɹʦʜʠʮʝʢ) (ʄɿʂ) Approximate Probabilities for Post Hoc Tests 
Error: Between MS = ,01389, df = 9,0000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

{1} 
42,028 

 

{2} 
41,325 

 

{3} 
40,553 

 

{4} 
39,605 

 

1 
 

300  0,000217 0,000092 0,000070 

2 
 

350 0,000217  0,000212 0,000092 

3 
 

400 0,000092 0,000212  0,000210 

4 
 

450 0,000070 0,000092 0,000210  

 

 
Cell 
No. 

Duncan test; variable ʄʟʢ 2023-2025 (ɹʦʜʠʮʝʢ) (ʄɿʂ) Homogenous Groups, alpha = ,05000 Error: 
Between MS = ,01389, df = 9,0000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

ʄʟʢ 2023-2025 (ɹʦʜʠʮʝʢ) 
Mean 

 

1 
 

2 
 

3 
 

4 
 

4 
 

450 39,60500 ****    

3 
 

400 40,55250  ****   

2 
 

350 41,32500   ****  

1 
 

300 42,02750    **** 
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ɼʦʜʘʪʦʢ ɺ9 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʤʘʩʠ ʟʝʨʥʽʚʢʠ ʢʦʣʦʩʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ 

ʈʝʬʦʨʤ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

 
Cell 
No. 

Duncan test; variable ʄʟʢ 2023-2025 (ʈʝʬʦʨʤ) (ʄɿʂ) Approximate Probabilities for Post Hoc Tests 
Error: Between MS = ,01563, df = 9,0000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

{1} 
42,730 

 

{2} 
42,068 

 

{3} 
41,085 

 

{4} 
40,295 

 

1 
 

N0P0K0  0,000233 0,000092 0,000070 

2 
 

N45P30K30 0,000233  0,000210 0,000092 

3 
 

N60P45K45 0,000092 0,000210  0,000214 

4 
 

N75P60K60 0,000070 0,000092 0,000214  

 

 
Cell 
No. 

Duncan test; variable ʄʟʢ 2023-2025 (ʈʝʬʦʨʤ) (ʄɿʂ) Homogenous Groups, alpha = ,05000 Error: 
Between MS = ,01563, df = 9,0000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

ʄʟʢ 2023-2025 (ʈʝʬʦʨʤ) 
Mean 

 

1 
 

2 
 

3 
 

4 
 

4 
 

N75P60K60 40,29500 ****    

3 
 

N60P45K45 41,08500  ****   

2 
 

N45P30K30 42,06750   ****  

1 
 

N0P0K0 42,73000    **** 

 

 
Cell 
No. 

Duncan test; variable ʄʟʢ 2023-2025 (ʈʝʬʦʨʤ) (ʄɿʂ) Approximate Probabilities for Post Hoc Tests 
Error: Between MS = ,01563, df = 9,0000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

{1} 
42,558 

 

{2} 
41,980 

 

{3} 
41,267 

 

{4} 
40,372 

 

1 
 

300  0,000292 0,000092 0,000070 

2 
 

350 0,000292  0,000221 0,000092 

3 
 

400 0,000092 0,000221  0,000211 

4 
 

450 0,000070 0,000092 0,000211  

 

 
Cell 
No. 

Duncan test; variable ʄʟʢ 2023-2025 (ʈʝʬʦʨʤ) (ʄɿʂ) Homogenous Groups, alpha = ,05000 Error: 
Between MS = ,01563, df = 9,0000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

ʄʟʢ 2023-2025 (ʈʝʬʦʨʤ) 
Mean 

 

1 
 

2 
 

3 
 

4 
 

4 
 

450 40,37250 ****    

3 
 

400 41,26750  ****   

2 
 

350 41,98000   ****  

1 
 

300 42,55750    **** 
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ɼʦʜʘʪʦʢ ɺ10 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʮʽʥʢʘ ʽʩʪʦʪʥʦʩʪʽ ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʤʘʩʫ 

ʟʝʨʥʽʚʢʠ ʢʦʣʦʩʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ ɹʦʜʠʮʝʢ 

 
Effect 

Univariate Tests of Significance for ʄʟʢ 2023-2025 (ɹʦʜʠʮʝʢ) (ʄɿʂ) Sigma-restricted 
parameterization Effective hypothesis decomposition 

SS 
 

Degr. of 
Freedom 

 

MS 
 

F 
 

p 
 

Intercept 
 

26735,52 1 26735,52 1924188 0,000000 

ʅʦʨʤʘ 
ʜʦʙʨʠʚ 

 

15,73 3 5,24 377 0,000000 

ʅʦʨʤʘ 
ʚʠʩʽʚʫ 

 

12,99 3 4,33 312 0,000000 

Error 
 

0,13 9 0,01   

 

ɼʞʝʨʝʣʦ ʚʘʨʽʘʮʽʾ  ʉʫʤʘ ʢʚʘʜʨʘʪʽʚ  ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ  

ʅʦʨʤʘ ʜʦʙʨʠʚ  15,73 54,52 

ʅʦʨʤʘ ʚʠʩʽʚʫ  12,99 45,03 

ɯʥʰʽ ʬʘʢʪʦʨʠ 0,13 0,45 

 28,85 100% 

 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʮʽʥʢʘ ʽʩʪʦʪʥʦʩʪʽ ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʤʘʩʫ 

ʟʝʨʥʽʚʢʠ ʢʦʣʦʩʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ ʈʝʬʦʨʤ  

 
Effect 

Univariate Tests of Significance for ʄʟʢ 2023-2025 (ʈʝʬʦʨʤ) (ʄɿʂ) Sigma-restricted 
parameterization Effective hypothesis decomposition 

SS 
 

Degr. of 
Freedom 

 

MS 
 

F 
 

p 
 

Intercept 
 

27614,96 1 27614,96 1766337 0,000000 

ʅʦʨʤʘ 
ʜʦʙʨʠʚ 

 

13,81 3 4,60 294 0,000000 

ʅʦʨʤʘ 
ʚʠʩʽʚʫ 

 

10,66 3 3,55 227 0,000000 

Error 
 

0,14 9 0,02   

 

ɼʞʝʨʝʣʦ ʚʘʨʽʘʮʽʾ  ʉʫʤʘ ʢʚʘʜʨʘʪʽʚ  ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ  

ʅʦʨʤʘ ʜʦʙʨʠʚ  13,81 56,12 

ʅʦʨʤʘ ʚʠʩʽʚʫ  10,66 43,32 

ɯʥʰʽ ʬʘʢʪʦʨʠ 0,14 0,56 

 24,61  
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ɼʦʜʘʪʦʢ ɺ11 

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʟʘʣʝʞʥʦʩʪʽ ʤʘʩʠ ʟʝʨʥʽʚʢʠ ʚ ʢʦʣʦʩʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʩʦʨʪʫ ɹʦʜʠʮʝʢ ʚʽʜ ʚʧʣʠʚʫ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ 

 

   Multiple Regression Results  

 

  Dependent: ʄʟʢ 2023- 2025    Multiple R =  ,97404883      F = 120,3816  

                                       R?=  ,94877113     df =   2, 13 

  No. of cases: 16            adjusted R?=  ,94088976      p =  ,000000  

               Standard error of estimate:   ,337174608  

  Intercept: 48,385322581   Std.Error: ,5865491   t(    13) = 82,492   p = 0,0000  

                                                                                 

             ʅɼ b*=- ,71               ʅɺ b*=- ,67                                 

                                                                               

 
N=16 

Regression Summary for Dependent Variable: ʄʟʢ 2023-2025 (ɹʦʜʠʮʝʢ) (ʄɿʂ) R= ,97404883 R?= 
,94877113 Adjusted R?= ,94088976 F(2,13)=120,38 p 

b* 
 

Std.Err. 
of b* 

 

b 
 

Std.Err. 
of b 

 

t(13) 
 

p-value 
 

Interc
ept 

 

  48,38532 0,586549 82,4915 0,000000 

ʅɼ 
 

-0,707560 0,062775 -0,01314 0,001165 -11,2714 0,000000 

ʅɺ 
 

-0,669425 0,062775 -0,01608 0,001508 -10,6639 0,000000 

 

ʄʟʢ (ɹʦʜʠʮʝʢ) = 48,38532 ï 0,01314 ʅʜ ï 0,01608 ʅʚ  

 

 Predicted & Residual Values ʄʟʢ 2023-2025 (ɹʦʜʠʮʝʢ)  

Observed 
Value  

 

Predicted 
Value  

 

Residual  
 

Standard 
Pred. v. 

 

Standard 
Residual 

 

Std.Err. 
Pred.Val 

 

Mahalanob
is Distance 

 

Deleted 
Residual 

 

Cook's 
Distance 

 

1 
 

43,169998 43,561321 -0,391323 1,986779 -1,160595 0,192576 3,955645 -0,580779 0,322617 

2 
 

42,580002 42,757324 -0,177322 1,391594 -0,525907 0,160365 2,455645 -0,229161 0,034831 

3 
 

41,889999 41,953323 -0,063324 0,796409 -0,187808 0,160365 2,455645 -0,081836 0,004442 

4 
 

40,919998 41,149323 -0,229324 0,201225 -0,680135 0,192576 3,955645 -0,340350 0,110794 

5 
 

42,560001 42,182022 0,377979 0,965711 1,121019 0,141321 1,697581 0,458530 0,108295 

6 
 

41,919998 41,378021 0,541977 0,370526 1,607407 0,092752 0,197581 0,586347 0,076281 

7 
 

41,169998 40,574020 0,595978 -0,224659 1,767564 0,092752 0,197581 0,644769 0,092239 

8 
 

40,070000 39,770023 0,299976 -0,819844 0,889677 0,141321 1,697581 0,363904 0,068210 

9 
 

41,650002 41,590893 0,059109 0,528110 0,175306 0,147666 1,939516 0,073136 0,003008 

10 
 

40,900002 40,786892 0,113110 -0,067075 0,335463 0,102160 0,439516 0,124543 0,004175 

11 
 

40,090000 39,982891 0,107109 -0,662260 0,317666 0,102160 0,439516 0,117936 0,003744 

12 
 

39,000000 39,178894 -0,178894 -1,257445 -0,530568 0,147666 1,939516 -0,221349 0,027553 

13 
 

40,730000 40,999763 -0,269764 0,090509 -0,800072 0,170704 2,907258 -0,362741 0,098887 

14 
 

39,900002 40,195763 -0,295761 -0,504676 -0,877175 0,133309 1,407258 -0,350560 0,056325 

15 
 

39,060001 39,391762 -0,331760 -1,099860 -0,983942 0,133309 1,407258 -0,393229 0,070871 

16 
 

38,430000 38,587765 -0,157764 -1,695045 -0,467901 0,170704 2,907258 -0,212139 0,033821 
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ɼʦʜʘʪʦʢ ɺ12 

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʟʘʣʝʞʥʦʩʪʽ ʤʘʩʠ ʟʝʨʥʽʚʢʠ ʚ ʢʦʣʦʩʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʩʦʨʪʫ ʈʝʬʦʨʤ ʚʽʜ ʚʧʣʠʚʫ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ 

 

   Multiple Regression Results  

 

  Dependent: ʄʟʢ 2023- 2025    Multiple R =  ,97193955      F = 110,9695  

                                       R?=  ,94466649     df =    2, 13 

  No. of cases: 16            adjusted R?=  ,93615364      p =  ,000000  

               Standard error of estimate:   ,323655859  

  Intercept: 48,379979839   Std.Error: ,5630319   t(    13) = 85,928   p = 0,0000  

                                                                                 

             ʅɼ b*=- ,72               ʅɺ b*=- ,66                                 

                                                                               

 
N=16 

Regression Summary for Dependent Variable: ʄʟʢ 2023-2025 (ʈʝʬʦʨʤ) (ʄɿʂ) R= ,97193955 R?= 
,94466649 Adjusted R?= ,93615364 F(2,13)=110,97 p 

b* 
 

Std.Err. 
of b* 

 

b 
 

Std.Err. 
of b 

 

t(13) 
 

p-value 
 

Interc
ept 

 

  48,37998 0,563032 85,9276 0,000000 

ʅɼ 
 

-0,717947 0,065241 -0,01231 0,001119 -11,0045 0,000000 

ʅɺ 
 

-0,655147 0,065241 -0,01454 0,001447 -10,0419 0,000000 

 

ʄʟʢ (ʈʝʬʦʨʤ) = 48,37998 ï 0,01231 ʅʜ ï 0,01454 ʅʚ  

 

 Predicted & Residual Values ʄʟʢ 2023-2025 (ʈʝʬʦʨʤ)  

Observed 
Value  

 

Predicted 
Value  

 

Residual  
 

Standard 
Pred. v. 

 

Standard 
Residual 

 

Std.Err. 
Pred.Val 

 

Mahalanob
is Distance 

 

Deleted 
Residual 

 

Cook's 
Distance 

 

1 
 

43,639999 44,019482 -0,379482 1,988103 -1,172487 0,184855 3,955645 -0,563205 0,329262 

2 
 

43,150002 43,292728 -0,142727 1,404348 -0,440984 0,153936 2,455645 -0,184452 0,024490 

3 
 

42,509998 42,565979 -0,055981 0,820594 -0,172964 0,153936 2,455645 -0,072346 0,003767 

4 
 

41,619999 41,839230 -0,219231 0,236839 -0,677357 0,184855 3,955645 -0,325369 0,109891 

5 
 

43,090000 42,726833 0,363167 0,949797 1,122077 0,135655 1,697581 0,440561 0,108499 

6 
 

42,529999 42,000080 0,529919 0,366042 1,637290 0,089033 0,197581 0,573302 0,079143 

7 
 

41,849998 41,273331 0,576668 -0,217713 1,781731 0,089033 0,197581 0,623878 0,093723 

8 
 

40,799999 40,546581 0,253418 -0,801467 0,782986 0,135655 1,697581 0,307424 0,052831 

9 
 

42,150002 42,172840 -0,022839 0,504808 -0,070564 0,141745 1,939516 -0,028259 0,000487 

10 
 

41,580002 41,446091 0,133911 -0,078946 0,413745 0,098063 0,439516 0,147447 0,006351 

11 
 

40,860001 40,719341 0,140659 -0,662701 0,434595 0,098063 0,439516 0,154877 0,007007 

12 
 

39,750000 39,992592 -0,242592 -1,246456 -0,749536 0,141745 1,939516 -0,300164 0,054989 

13 
 

41,349998 41,618847 -0,268848 0,059820 -0,830661 0,163860 2,907258 -0,361510 0,106593 

14 
 

40,660000 40,892097 -0,232098 -0,523935 -0,717112 0,127964 1,407258 -0,275101 0,037645 

15 
 

39,849998 40,165348 -0,315350 -1,107690 -0,974336 0,127964 1,407258 -0,373777 0,069494 

16 
 

39,320000 39,438599 -0,118599 -1,691444 -0,366435 0,163860 2,907258 -0,159475 0,020743 
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ɼʦʜʘʪʦʢ ɺ13 

ɼʚʦʬʘʢʪʦʨʥʠʡ ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʩʦʨʪʫ ɹʦʜʠʮʝʢ, 2023 ʨʽʢ  

ɼʚʦʬʘʢʪʦʨʥʠʡ ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ     

ʋʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ, ʪ/ʛʘ 2 023ʨ.      

ɻʨʘʜʘʮʽʡ ʬʘʢʪʦʨʘ ɸ - 4 ɺ -  4  ʇʦʚʪʦʨʝʥʴ  4 

ɺʠʭʽʜʥʽ ʜʘʥʽ 

ʌʘʢʪʦʨ ɸ 
ʌʘʢʪʦʨ 

ɺ 

ʇʦʚʪʦʨʝʥʥʷ  ʉʫʤʘ, V 
ʉʝʨʝʜʥʻ, 

x 

1 2 3 4   

1 

1 3,69 4,27 4,52 4,09 16,56 4,14 

2 4,44 4,40 4,24 4,12 17,20 4,30 

3 4,12 4,89 4,59 4,52 18,12 4,53 

4 4,72 4,73 4,59 4,55 18,60 4,65 

2 

1 5,46 5,89 5,71 5,47 22,52 5,63 

2 6,03 5,45 5,16 5,99 22,64 5,66 

3 5,68 5,53 5,76 5,99 22,96 5,74 

4 5,76 5,75 5,47 5,62 22,60 5,65 

3 

1 6,64 6,11 7,35 7,30 27,40 6,85 

2 7,62 6,71 6,41 6,26 27,00 6,75 

3 7,07 6,65 6,45 7,31 27,48 6,87 

4 6,89 6,92 6,63 6,76 27,20 6,80 

4 

1 7,88 8,11 7,82 7,11 30,92 7,73 

2 8,20 7,31 8,43 7,07 31,00 7,75 

3 7,35 7,77 7,98 7,74 30,84 7,71 

4 8,04 7,31 7,34 8,02 30,72 7,68 

      ɆX xN 

ʉʫʤʘ, ʈ 99,59 97,79 98,47 97,92 393,76 6,15 

        

 
ʉʝʨʝʜʥʻ ʧʦ ʬʘʢʪʦʨʫ 

ɸ 
 

ʉʝʨʝʜʥʻ ʧʦ ʬʘʢʪʦʨʫ 

ɺ 
  

 1 4,41  1 6,09   

 2 5,67  2 6,12   

 3 6,82  3 6,21   

 4 7,72  4 6,20   

        

ʈʦʟʩʽʶʚʘʥʥʷ  
ʉʫʤʘ 

ʢʚʘʜʨʘʪʽʚ 

ʉʪʫʧʽʥʴ 

ʩʚʦʙʦʜʠ 
S2 Fʬʘʢʪ. F0,95 

ʉʠʣʘ 

ʚʧʣʠʚʫ 
ʅɯʈ0,05 

ɿʘʛʘʣʴʥʝ 106,43 63 - - - - - 

ʇʦʚʪʦʨʝʥʴ 0,13 3 - - - 0,0012 - 

ɸ 98,85 3 32,95 219,57 2,84 0,9288 0,28 

ɺ 0,18 3 0,06 0,39 2,84 0,0017 0,28 

ɸɺ 0,52 9 0,06 0,39 2,12 0,0049 0,14 

ʇʦʭʠʙʢʘ 6,75 45 0,15 - - 0,0635 - 

        

ʊʦʯʥʽʩʪʴ ʜʦʩʣʽʜʫ  3,15%       

 



207 

ɼʦʜʘʪʦʢ ɺ14 

ɼʚʦʬʘʢʪʦʨʥʠʡ ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʩʦʨʪʫ ɹʦʜʠʮʝʢ, 2024 ʨʽʢ  

ɼʚʦʬʘʢʪʦʨʥʠʡ ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ     

ʋʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ, ʪ/ʛʘ 2 024ʨ.      

ɻʨʘʜʘʮʽʡ ʬʘʢʪʦʨʘ ɸ - 4 ɺ -  4  ʇʦʚʪʦʨʝʥʴ  4 

ɺʠʭʽʜʥʽ ʜʘʥʽ 

ʌʘʢʪʦʨ ɸ 
ʌʘʢʪʦʨ 

ɺ 

ʇʦʚʪʦʨʝʥʥʷ  ʉʫʤʘ, V 
ʉʝʨʝʜʥʻ, 

x 

1 2 3 4   

1 

1 4,01 4,04 3,54 3,77 15,36 3,84 

2 3,96 3,64 4,17 4,27 16,04 4,01 

3 4,66 4,01 4,18 3,98 16,84 4,21 

4 4,53 4,57 4,07 3,95 17,12 4,28 

2 

1 4,86 5,21 5,23 5,71 21,00 5,25 

2 5,03 5,16 5,60 5,41 21,20 5,30 

3 5,12 5,76 5,69 4,95 21,52 5,38 

4 5,13 5,55 4,95 5,50 21,12 5,28 

3 

1 6,07 6,12 6,95 6,26 25,40 6,35 

2 6,71 6,25 6,72 6,17 25,84 6,46 

3 6,49 6,51 6,53 6,19 25,72 6,43 

4 6,43 6,54 5,83 6,67 25,48 6,37 

4 

1 7,61 7,03 7,46 7,30 29,40 7,35 

2 7,09 7,27 8,15 6,68 29,20 7,30 

3 7,23 7,23 7,24 7,38 29,08 7,27 

4 7,92 7,17 6,89 7,01 29,00 7,25 

      ɆX xN 

ʉʫʤʘ, ʈ 92,84 92,06 93,20 91,22 369,32 5,77 

        

 
ʉʝʨʝʜʥʻ ʧʦ ʬʘʢʪʦʨʫ 

ɸ 
 

ʉʝʨʝʜʥʻ ʧʦ ʬʘʢʪʦʨʫ 

ɺ 
  

 1 4,09  1 5,70   

 2 5,30  2 5,77   

 3 6,40  3 5,82   

 4 7,29  4 5,80   

        

ʈʦʟʩʽʶʚʘʥʥʷ  
ʉʫʤʘ 

ʢʚʘʜʨʘʪʽʚ 

ʉʪʫʧʽʥʴ 

ʩʚʦʙʦʜʠ 
S2 Fʬʘʢʪ. F0,95 

ʉʠʣʘ 

ʚʧʣʠʚʫ 
ʅɯʈ0,05 

ɿʘʛʘʣʴʥʝ 98,53 63 - - - - - 

ʇʦʚʪʦʨʝʥʴ 0,15 3 - - - 0,0015 - 

ɸ 92,41 3 30,80 256,69 2,84 0,9379 0,25 

ɺ 0,14 3 0,05 0,38 2,84 0,0014 0,25 

ɸɺ 0,43 9 0,05 0,40 2,12 0,0044 0,12 

ʇʦʭʠʙʢʘ 5,40 45 0,12 - - 0,0548 - 

        

ʊʦʯʥʽʩʪʴ ʜʦʩʣʽʜʫ  3,00%       
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ɼʦʜʘʪʦʢ ɺ15 

ɼʚʦʬʘʢʪʦʨʥʠʡ ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʩʦʨʪʫ ɹʦʜʠʮʝʢ, 2025 ʨʽʢ  

ɼʚʦʬʘʢʪʦʨʥʠʡ ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ     

ʋʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ, ʪ/ʛʘ 2 025ʨ.      

ɻʨʘʜʘʮʽʡ ʬʘʢʪʦʨʘ ɸ - 4 ɺ -  4  ʇʦʚʪʦʨʝʥʴ  4 

ɺʠʭʽʜʥʽ ʜʘʥʽ 

ʌʘʢʪʦʨ ɸ 
ʌʘʢʪʦʨ 

ɺ 

ʇʦʚʪʦʨʝʥʥʷ  ʉʫʤʘ, V 
ʉʝʨʝʜʥʻ, 

x 

1 2 3 4   

1 

1 4,19 4,11 4,69 4,41 17,40 4,35 

2 4,68 4,61 4,47 4,41 18,16 4,54 

3 5,00 4,58 4,92 4,63 19,12 4,78 

4 5,31 4,61 5,23 4,41 19,56 4,89 

2 

1 5,80 6,09 5,65 6,18 23,72 5,93 

2 6,27 6,47 5,70 5,56 24,00 6,00 

3 5,94 5,53 6,20 5,92 23,60 5,90 

4 5,96 6,10 5,62 6,16 23,84 5,96 

3 

1 7,16 7,33 7,20 6,76 28,44 7,11 

2 7,62 6,88 7,26 6,80 28,56 7,14 

3 7,31 6,60 7,36 7,44 28,72 7,18 

4 7,72 6,39 7,66 6,59 28,36 7,09 

4 

1 8,48 7,57 7,68 8,47 32,20 8,05 

2 7,24 8,97 7,52 8,67 32,40 8,10 

3 8,20 7,74 7,49 8,89 32,32 8,08 

4 8,71 7,26 7,80 8,31 32,08 8,02 

      ɆX xN 

ʉʫʤʘ, ʈ 105,58 100,84 102,43 103,62 412,48 6,45 

        

 
ʉʝʨʝʜʥʻ ʧʦ ʬʘʢʪʦʨʫ 

ɸ 
 

ʉʝʨʝʜʥʻ ʧʦ ʬʘʢʪʦʨʫ 

ɺ 
  

 1 4,64  1 6,36   

 2 5,95  2 6,45   

 3 7,13  3 6,49   

 4 8,06  4 6,49   

        

ʈʦʟʩʽʶʚʘʥʥʷ  
ʉʫʤʘ 

ʢʚʘʜʨʘʪʽʚ 

ʉʪʫʧʽʥʴ 

ʩʚʦʙʦʜʠ 
S2 Fʬʘʢʪ. F0,95 

ʉʠʣʘ 

ʚʧʣʠʚʫ 
ʅɯʈ0,05 

ɿʘʛʘʣʴʥʝ 116,05 63 - - - - - 

ʇʦʚʪʦʨʝʥʴ 0,75 3 - - - 0,0064 - 

ɸ 105,46 3 35,15 174,09 2,84 0,9087 0,32 

ɺ 0,17 3 0,06 0,29 2,84 0,0015 0,32 

ɸɺ 0,59 9 0,07 0,32 2,12 0,0051 0,16 

ʇʦʭʠʙʢʘ 9,09 45 0,20 - - 0,0783 - 

        

ʊʦʯʥʽʩʪʴ ʜʦʩʣʽʜʫ  3,49%       
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ɼʦʜʘʪʦʢ ɺ16 

ɼʚʦʬʘʢʪʦʨʥʠʡ ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʩʦʨʪʫ ʈʝʬʦʨʤ, 2023 ʨʽʢ  

ɼʚʦʬʘʢʪʦʨʥʠʡ ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ     

ʋʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ, ʪ/ʛʘ 2 023ʨ.      

ɻʨʘʜʘʮʽʡ ʬʘʢʪʦʨʘ ɸ - 4 ɺ -  4  ʇʦʚʪʦʨʝʥʴ  4 

ɺʠʭʽʜʥʽ ʜʘʥʽ 

ʌʘʢʪʦʨ ɸ 
ʌʘʢʪʦʨ 

ɺ 

ʇʦʚʪʦʨʝʥʥʷ  ʉʫʤʘ, V 
ʉʝʨʝʜʥʻ, 

x 

1 2 3 4   

1 

1 4,72 4,67 4,26 4,55 18,20 4,55 

2 4,60 4,62 4,51 5,23 18,96 4,74 

3 5,01 4,94 5,16 4,77 19,88 4,97 

4 4,99 5,58 5,00 4,91 20,48 5,12 

2 

1 6,28 5,98 5,96 6,26 24,48 6,12 

2 6,09 6,22 5,96 6,33 24,60 6,15 

3 5,63 6,38 6,43 6,28 24,72 6,18 

4 6,60 5,97 6,37 5,98 24,92 6,23 

3 

1 7,78 6,94 7,03 7,65 29,40 7,35 

2 7,77 7,13 7,18 7,24 29,32 7,33 

3 6,91 7,26 7,87 7,12 29,16 7,29 

4 7,25 7,43 6,93 7,39 29,00 7,25 

4 

1 8,18 8,22 7,91 8,29 32,60 8,15 

2 7,88 8,45 8,12 8,36 32,80 8,20 

3 9,02 7,68 7,72 8,09 32,52 8,13 

4 8,55 7,58 8,46 7,81 32,40 8,10 

      ɆX xN 

ʉʫʤʘ, ʈ 107,26 105,04 104,88 106,26 423,44 6,62 

        

 
ʉʝʨʝʜʥʻ ʧʦ ʬʘʢʪʦʨʫ 

ɸ 
 

ʉʝʨʝʜʥʻ ʧʦ ʬʘʢʪʦʨʫ 

ɺ 
  

 1 4,85  1 6,54   

 2 6,17  2 6,61   

 3 7,31  3 6,64   

 4 8,15  4 6,68   

        

ʈʦʟʩʽʶʚʘʥʥʷ  
ʉʫʤʘ 

ʢʚʘʜʨʘʪʽʚ 

ʉʪʫʧʽʥʴ 

ʩʚʦʙʦʜʠ 
S2 Fʬʘʢʪ. F0,95 

ʉʠʣʘ 

ʚʧʣʠʚʫ 
ʅɯʈ0,05 

ɿʘʛʘʣʴʥʝ 104,47 63 - - - - - 

ʇʦʚʪʦʨʝʥʴ 0,24 3 - - - 0,0023 - 

ɸ 98,37 3 32,79 292,99 2,84 0,9416 0,24 

ɺ 0,16 3 0,05 0,46 2,84 0,0015 0,24 

ɸɺ 0,67 9 0,07 0,67 2,12 0,0064 0,12 

ʇʦʭʠʙʢʘ 5,04 45 0,11 - - 0,0482 - 

        

ʊʦʯʥʽʩʪʴ ʜʦʩʣʽʜʫ  2,53%       
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ɼʦʜʘʪʦʢ ɺ17 

ɼʚʦʬʘʢʪʦʨʥʠʡ ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʩʦʨʪʫ ʈʝʬʦʨʤ, 2024 ʨʽʢ  

ɼʚʦʬʘʢʪʦʨʥʠʡ ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ     

ʋʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ, ʪ/ʛʘ 2 024ʨ.      

ɻʨʘʜʘʮʽʡ ʬʘʢʪʦʨʘ ɸ - 4 ɺ -  4  ʇʦʚʪʦʨʝʥʴ  4 

ɺʠʭʽʜʥʽ ʜʘʥʽ 

ʌʘʢʪʦʨ ɸ 
ʌʘʢʪʦʨ 

ɺ 

ʇʦʚʪʦʨʝʥʥʷ  ʉʫʤʘ, V 
ʉʝʨʝʜʥʻ, 

x 

1 2 3 4   

1 

1 4,36 4,47 4,02 4,55 17,40 4,35 

2 4,68 4,41 4,26 4,69 18,04 4,51 

3 5,04 4,37 4,53 5,01 18,96 4,74 

4 4,90 4,83 4,97 4,74 19,44 4,86 

2 

1 5,53 5,33 6,16 6,46 23,48 5,87 

2 5,33 6,21 6,06 6,24 23,84 5,96 

3 5,81 5,79 5,90 6,22 23,72 5,93 

4 5,76 6,04 5,56 6,20 23,56 5,89 

3 

1 7,13 6,46 7,27 7,25 28,12 7,03 

2 6,27 7,27 7,67 6,67 27,88 6,97 

3 7,24 7,19 6,43 7,14 28,00 7,00 

4 7,52 7,29 6,37 6,54 27,72 6,93 

4 

1 7,99 8,05 7,73 7,23 31,00 7,75 

2 7,43 7,82 8,04 7,99 31,28 7,82 

3 8,26 7,26 7,55 8,04 31,12 7,78 

4 7,13 8,37 8,45 7,25 31,20 7,80 

      ɆX xN 

ʉʫʤʘ, ʈ 100,40 101,16 100,98 102,23 404,76 6,32 

        

 
ʉʝʨʝʜʥʻ ʧʦ ʬʘʢʪʦʨʫ 

ɸ 
 

ʉʝʨʝʜʥʻ ʧʦ ʬʘʢʪʦʨʫ 

ɺ 
  

 1 4,62  1 6,25   

 2 5,91  2 6,32   

 3 6,98  3 6,36   

 4 7,79  4 6,37   

        

ʈʦʟʩʽʶʚʘʥʥʷ  
ʉʫʤʘ 

ʢʚʘʜʨʘʪʽʚ 

ʉʪʫʧʽʥʴ 

ʩʚʦʙʦʜʠ 
S2 Fʬʘʢʪ. F0,95 

ʉʠʣʘ 

ʚʧʣʠʚʫ 
ʅɯʈ0,05 

ɿʘʛʘʣʴʥʝ 99,47 63 - - - - - 

ʇʦʚʪʦʨʝʥʴ 0,11 3 - - - 0,0011 - 

ɸ 90,65 3 30,22 169,18 2,84 0,9113 0,30 

ɺ 0,15 3 0,05 0,27 2,84 0,0015 0,30 

ɸɺ 0,53 9 0,06 0,33 2,12 0,0054 0,15 

ʇʦʭʠʙʢʘ 8,04 45 0,18 - - 0,0808 - 

        

ʊʦʯʥʽʩʪʴ ʜʦʩʣʽʜʫ  3,34%       
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ɼʦʜʘʪʦʢ ɺ18 

ɼʚʦʬʘʢʪʦʨʥʠʡ ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʩʦʨʪʫ ʈʝʬʦʨʤ, 2025 ʨʽʢ  

ɼʚʦʬʘʢʪʦʨʥʠʡ ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ     

ʋʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ, ʪ/ʛʘ 2 025ʨ.      

ɻʨʘʜʘʮʽʡ ʬʘʢʪʦʨʘ ɸ - 4 ɺ -  4  ʇʦʚʪʦʨʝʥʴ  4 

ɺʠʭʽʜʥʽ ʜʘʥʽ 

ʌʘʢʪʦʨ ɸ 
ʌʘʢʪʦʨ 

ɺ 

ʇʦʚʪʦʨʝʥʥʷ  ʉʫʤʘ, V 
ʉʝʨʝʜʥʻ, 

x 

1 2 3 4   

1 

1 4,59 4,95 4,57 4,81 18,92 4,73 

2 4,79 5,02 4,85 5,02 19,68 4,92 

3 5,34 4,94 4,88 5,41 20,56 5,14 

4 4,96 4,93 5,44 5,79 21,12 5,28 

2 

1 6,26 6,15 6,25 6,73 25,40 6,35 

2 6,38 6,19 6,39 6,31 25,28 6,32 

3 6,63 6,69 6,30 5,99 25,60 6,40 

4 6,64 6,59 6,43 5,82 25,48 6,37 

3 

1 7,08 7,15 8,35 7,47 30,04 7,51 

2 7,84 7,65 7,72 7,07 30,28 7,57 

3 7,95 7,44 7,58 6,99 29,96 7,49 

4 7,85 7,10 7,71 7,18 29,84 7,46 

4 

1 8,21 8,37 8,13 8,89 33,60 8,40 

2 8,41 8,07 8,09 9,19 33,76 8,44 

3 8,46 7,90 8,23 9,05 33,64 8,41 

4 8,53 8,42 8,26 8,23 33,44 8,36 

      ɆX xN 

ʉʫʤʘ, ʈ 109,91 107,54 109,19 109,95 436,60 6,82 

        

 
ʉʝʨʝʜʥʻ ʧʦ ʬʘʢʪʦʨʫ 

ɸ 
 

ʉʝʨʝʜʥʻ ʧʦ ʬʘʢʪʦʨʫ 

ɺ 
  

 1 5,02  1 6,75   

 2 6,36  2 6,81   

 3 7,51  3 6,86   

 4 8,40  4 6,87   

        

ʈʦʟʩʽʶʚʘʥʥʷ  
ʉʫʤʘ 

ʢʚʘʜʨʘʪʽʚ 

ʉʪʫʧʽʥʴ 

ʩʚʦʙʦʜʠ 
S2 Fʬʘʢʪ. F0,95 

ʉʠʣʘ 

ʚʧʣʠʚʫ 
ʅɯʈ0,05 

ɿʘʛʘʣʴʥʝ 109,80 63 - - - - - 

ʇʦʚʪʦʨʝʥʴ 0,24 3 - - - 0,0022 - 

ɸ 103,00 3 34,33 266,34 2,84 0,9381 0,26 

ɺ 0,15 3 0,05 0,38 2,84 0,0013 0,26 

ɸɺ 0,61 9 0,07 0,53 2,12 0,0056 0,13 

ʇʦʭʠʙʢʘ 5,80 45 0,13 - - 0,0528 - 

        

ʊʦʯʥʽʩʪʴ ʜʦʩʣʽʜʫ  2,63%       

 



212 

ɼʦʜʘʪʦʢ ɺ19 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ 

ɹʦʜʠʮʝʢ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

 
Cell 
No. 

Duncan test; variable ʋ 2023-2025 (ɹʦʜʠʮʝʢ) (ʋʟ) Approximate Probabilities for Post Hoc Tests Error: 
Between MS = ,01352, df = 9,0000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

{1} 
4,3775 

 

{2} 
5,6375 

 

{3} 
6,7825 

 

{4} 
7,6925 

 

1 
 

N0P0K0  0,000210 0,000092 0,000070 

2 
 

N45P30K30 0,000210  0,000210 0,000092 

3 
 

N60P45K45 0,000092 0,000210  0,000211 

4 
 

N75P60K60 0,000070 0,000092 0,000211  

 

 
Cell 
No. 

Duncan test; variable ʋ 2023-2025 (ɹʦʜʠʮʝʢ) (ʋʟ) Homogenous Groups, alpha = ,05000 Error: Between 
MS = ,01352, df = 9,0000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

ʋ 2023-2025 (ɹʦʜʠʮʝʢ) 
Mean 

 

1 
 

2 
 

3 
 

4 
 

1 
 

N0P0K0 4,377500 ****    

2 
 

N45P30K30 5,637500  ****   

3 
 

N60P45K45 6,782500   ****  

4 
 

N75P60K60 7,692500    **** 

 

 
Cell 
No. 

Duncan test; variable ʋ 2023-2025 (ɹʦʜʠʮʝʢ) (ʋʟ (ʙʝʟ ʢʦʥʪʨʦʣʶ)) Approximate Probabilities for Post 
Hoc Tests Error: Between MS = ,00066, df = 6,0000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

{1} 
6,6933 

 

{2} 
6,7167 

 

{3} 
6,7300 

 

{4} 
6,6767 

 

1 
 

300  0,307250 0,141152 0,455912 

2 
 

350 0,307250  0,547334 0,114146 

3 
 

400 0,141152 0,547334  0,051916 

4 
 

450 0,455912 0,114146 0,051916  

 

 
Cell 
No. 

Duncan test; variable ʋ 2023-2025 (ɹʦʜʠʮʝʢ) (ʋʟ (ʙʝʟ ʢʦʥʪʨʦʣʶ)) Homogenous Groups, alpha = ,05000 
Error: Between MS = ,00066, df = 6,0000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

ʋ 2023-2025 (ɹʦʜʠʮʝʢ) 
Mean 

 

1 
 

4 
 

450 6,676667 **** 

1 
 

300 6,693333 **** 

2 
 

350 6,716667 **** 

3 
 

400 6,730000 **** 
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ɼʦʜʘʪʦʢ ɺ20 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ 

ʈʝʬʦʨʤ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

 
Cell 
No. 

Duncan test; variable ʋ 2023-2025 (ʈʝʬʦʨʤ) (ʋʟ) Approximate Probabilities for Post Hoc Tests Error: 
Between MS = ,01657, df = 9,0000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

{1} 
4,8250 

 

{2} 
6,1450 

 

{3} 
7,2650 

 

{4} 
8,1125 

 

1 
 

N0P0K0  0,000210 0,000092 0,000070 

2 
 

N45P30K30 0,000210  0,000210 0,000092 

3 
 

N60P45K45 0,000092 0,000210  0,000212 

4 
 

N75P60K60 0,000070 0,000092 0,000212  

 

 
Cell 
No. 

Duncan test; variable ʋ 2023-2025 (ʈʝʬʦʨʤ) (ʋʟ) Homogenous Groups, alpha = ,05000 Error: Between 
MS = ,01657, df = 9,0000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

ʋ 2023-2025 (ʈʝʬʦʨʤ) 
Mean 

 

1 
 

2 
 

3 
 

4 
 

1 
 

N0P0K0 4,825000 ****    

2 
 

N45P30K30 6,145000  ****   

3 
 

N60P45K45 7,265000   ****  

4 
 

N75P60K60 8,112500    **** 

 

 
Cell 
No. 

Duncan test; variable ʋ 2023-2025 (ʈʝʬʦʨʤ) (ʋʟ (ʙʝʟ ʢʦʥʪʨʦʣʶ)) Approximate Probabilities for Post 
Hoc Tests Error: Between MS = ,00109, df = 6,0000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

{1} 
7,1700 

 

{2} 
7,1933 

 

{3} 
7,1800 

 

{4} 
7,1533 

 

1 
 

300  0,433206 0,723104 0,558603 

2 
 

350 0,433206  0,638048 0,205643 

3 
 

400 0,723104 0,638048  0,374392 

4 
 

450 0,558603 0,205643 0,374392  

 

 
Cell 
No. 

Duncan test; variable ʋ 2023-2025 (ʈʝʬʦʨʤ) (ʋʟ (ʙʝʟ ʢʦʥʪʨʦʣʶ)) Homogenous Groups, alpha = ,05000 
Error: Between MS = ,00109, df = 6,0000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

ʋ 2023-2025 (ʈʝʬʦʨʤ) 
Mean 

 

1 
 

4 
 

450 7,153333 **** 

1 
 

300 7,170000 **** 

3 
 

400 7,180000 **** 

2 
 

350 7,193333 **** 
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ɼʦʜʘʪʦʢ ɻ1 

ʅʘʪʫʨʘ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʧʽʜ ʚʧʣʠʚʦʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʥʦʨʤ 

ʚʠʩʽʚʫ, ʛ/ʣ 

ʅʦʨʤʘ 

ʜʦʙʨʠʚ, 

ʢʛ/ʛʘ ʜ.ʨ. 

ʅʦʨʤʘ 

ʚʠʩʽʚʫ, 

ʥʘʩ./ʤ2 

ʉʦʨʪ 

ɹʦʜʠʮʝʢ ʈʝʬʦʨʤ 

2023 ʨ. 2024 ʨ.  2025 ʨ.  2023 ʨ. 2024 ʨ. 2025 ʨ. 

N0P0K0 

300 765,5 767,8 761,7 763,1 765,0 759,0 

350 771,5 774,2 767,0 769,5 772,0 764,9 

400 772,2 775,1 767,6 770,5 773,1 765,7 

450 768,8 771,3 764,6 766,6 768,8 762,2 

N45P30K30 

300 760,3 762,8 755,4 757,7 760,6 752,9 

350 766,6 769,5 761,1 764,4 767,9 759,0 

400 767,5 770,5 761,9 765,5 769,1 759,9 

450 763,7 766,5 758,5 761,4 764,5 756,2 

N60P45K45 

300 754,1 756,5 749,9 752,0 753,9 747,6 

350 760,7 763,4 755,9 759,0 761,4 754,0 

400 761,8 764,6 756,8 760,3 762,8 755,1 

450 757,6 760,2 753,1 755,8 757,9 751,1 

N75P60K60 

300 746,3 748,6 741,4 744,2 746,2 739,4 

350 753,1 756,0 747,6 751,4 754,0 746,1 

400 754,3 757,3 748,5 752,8 755,5 747,3 

450 749,9 752,6 744,7 748,1 750,4 743,0 
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ɼʦʜʘʪʦʢ ɻ2 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʥʘʪʫʨʠ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ ɹʦʜʠʮʝʢ 

ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

 
Cell 
No. 

Duncan test; variable ʅʘʪʫʨʘ (ɹʦʜʠʮʝʢ) (ʅʘʪʫʨʘ NEW year) Approximate Probabilities for Post Hoc 
Tests Error: Between MS = 11,667, df = 41,000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

{1} 
768,94 

 

{2} 
763,69 

 

{3} 
757,88 

 

{4} 
750,02 

 

1 
 

N0P0K0  0,000624 0,000060 0,000054 

2 
 

N45P30K30 0,000624  0,000262 0,000060 

3 
 

N60P45K45 0,000060 0,000262  0,000116 

4 
 

N75P60K60 0,000054 0,000060 0,000116  

 

 
Cell 
No. 

Duncan test; variable ʅʘʪʫʨʘ (ɹʦʜʠʮʝʢ) (ʅʘʪʫʨʘ NEW year) Homogenous Groups, alpha = ,05000 
Error: Between MS = 11,667, df = 41,000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

ʅʘʪʫʨʘ (ɹʦʜʠʮʝʢ) 
Mean 

 

1 
 

2 
 

3 
 

4 
 

4 
 

N75P60K60 750,0250 ****    

3 
 

N60P45K45 757,8833  ****   

2 
 

N45P30K30 763,6917   ****  

1 
 

N0P0K0 768,9417    **** 

 

 
Cell 
No. 

Duncan test; variable ʅʘʪʫʨʘ (ɹʦʜʠʮʝʢ) (ʅʘʪʫʨʘ NEW year) Approximate Probabilities for Post Hoc 
Tests Error: Between MS = 11,667, df = 41,000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

{1} 
755,86 

 

{2} 
762,22 

 

{3} 
763,17 

 

{4} 
759,29 

 

1 
 

300  0,000120 0,000061 0,018230 

2 
 

350 0,000120  0,495948 0,042249 

3 
 

400 0,000061 0,495948  0,010891 

4 
 

450 0,018230 0,042249 0,010891  

 

 
Cell 
No. 

Duncan test; variable ʅʘʪʫʨʘ (ɹʦʜʠʮʝʢ) (ʅʘʪʫʨʘ NEW year) Homogenous Groups, alpha = ,05000 
Error: Between MS = 11,667, df = 41,000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

ʅʘʪʫʨʘ (ɹʦʜʠʮʝʢ) 
Mean 

 

1 
 

2 
 

3 
 

1 
 

300 755,8583  ****  

4 
 

450 759,2917   **** 

2 
 

350 762,2167 ****   

3 
 

400 763,1750 ****   
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ɼʦʜʘʪʦʢ ɻ3 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʥʘʪʫʨʠ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ ʈʝʬʦʨʤ 

ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

 
Cell 
No. 

Duncan test; variable ʅʘʪʫʨʘ (ʈʝʬʦʨʤ) (ʅʘʪʫʨʘ NEW year) Approximate Probabilities for Post Hoc 
Tests Error: Between MS = 11,475, df = 41,000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

{1} 
766,70 

 

{2} 
761,59 

 

{3} 
755,91 

 

{4} 
748,20 

 

1 
 

N0P0K0  0,000764 0,000060 0,000054 

2 
 

N45P30K30 0,000764  0,000291 0,000060 

3 
 

N60P45K45 0,000060 0,000291  0,000116 

4 
 

N75P60K60 0,000054 0,000060 0,000116  

 

 
Cell 
No. 

Duncan test; variable ʅʘʪʫʨʘ (ʈʝʬʦʨʤ) (ʅʘʪʫʨʘ NEW year) Homogenous Groups, alpha = ,05000 
Error: Between MS = 11,475, df = 41,000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

ʅʘʪʫʨʘ (ʈʝʬʦʨʤ) 
Mean 

 

1 
 

2 
 

3 
 

4 
 

4 
 

N75P60K60 748,2000 ****    

3 
 

N60P45K45 755,9083  ****   

2 
 

N45P30K30 761,5917   ****  

1 
 

N0P0K0 766,7000    **** 

 

 
Cell 
No. 

Duncan test; variable ʅʘʪʫʨʘ (ʈʝʬʦʨʤ) (ʅʘʪʫʨʘ NEW year) Approximate Probabilities for Post Hoc 
Tests Error: Between MS = 11,475, df = 41,000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

{1} 
753,47 

 

{2} 
760,30 

 

{3} 
761,47 

 

{4} 
757,17 

 

1 
 

300  0,000076 0,000055 0,010797 

2 
 

350 0,000076  0,403930 0,028925 

3 
 

400 0,000055 0,403930  0,004734 

4 
 

450 0,010797 0,028925 0,004734  

 

 
Cell 
No. 

Duncan test; variable ʅʘʪʫʨʘ (ʈʝʬʦʨʤ) (ʅʘʪʫʨʘ NEW year) Homogenous Groups, alpha = ,05000 
Error: Between MS = 11,475, df = 41,000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

ʅʘʪʫʨʘ (ʈʝʬʦʨʤ) 
Mean 

 

1 
 

2 
 

3 
 

1 
 

300 753,4667  ****  

4 
 

450 757,1667   **** 

2 
 

350 760,3000 ****   

3 
 

400 761,4667 ****   
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ɼʦʜʘʪʦʢ ɻ4 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʮʽʥʢʘ ʽʩʪʦʪʥʦʩʪʽ ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʥʘʪʫʨʫ 

ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ ɹʦʜʠʮʝʢ 

 
Effect 

Univariate Tests of Significance for ʅʘʪʫʨʘ (ɹʦʜʠʮʝʢ) (ʅʘʪʫʨʘ NEW average) Sigma-restricted 
parameterization Effective hypothesis decomposition 

SS 
 

Degr. of 
Freedom 

 

MS 
 

F 
 

p 
 

Intercept 
 

9244792 1 9244792 137383910 0,000000 

ʅʦʨʤʘ 
ʜʦʙʨʠʚ 

 

788 3 263 3903 0,000000 

ʅʦʨʤʘ 
ʚʠʩʽʚʫ 

 

130 3 43 645 0,000000 

Error 
 

1 9 0   

 

ɼʞʝʨʝʣʦ ʚʘʨʽʘʮʽʾ  ʉʫʤʘ ʢʚʘʜʨʘʪʽʚ  ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ  

ʅʦʨʤʘ ʜʦʙʨʠʚ  788 85,75 

ʅʦʨʤʘ ʚʠʩʽʚʫ  130 14,14 

ɯʥʰʽ ʬʘʢʪʦʨʠ 1 0,11 

 919 100% 

 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʮʽʥʢʘ ʽʩʪʦʪʥʦʩʪʽ ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʥʘʪʫʨʫ 

ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ ʈʝʬʦʨʤ 

 
Effect 

Univariate Tests of Significance for ʅʘʪʫʨʘ (ʈʝʬʦʨʤ) (ʅʘʪʫʨʘ NEW average) Sigma-restricted 
parameterization Effective hypothesis decomposition 

SS 
 

Degr. of 
Freedom 

 

MS 
 

F 
 

p 
 

Intercept 
 

9195753 1 9195753 175157200 0,000000 

ʅʦʨʤʘ 
ʜʦʙʨʠʚ 

 

756 3 252 4800 0,000000 

ʅʦʨʤʘ 
ʚʠʩʽʚʫ 

 

153 3 51 971 0,000000 

Error 
 

1 9 0   

 

ɼʞʝʨʝʣʦ ʚʘʨʽʘʮʽʾ  ʉʫʤʘ ʢʚʘʜʨʘʪʽʚ  ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ  

ʅʦʨʤʘ ʜʦʙʨʠʚ  756 83,08 

ʅʦʨʤʘ ʚʠʩʽʚʫ  153 16,81 

ɯʥʰʽ ʬʘʢʪʦʨʠ 1 0,11 

 910 100% 
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ɼʦʜʘʪʦʢ ɻ5 

ɺʤʽʩʪ ʙʽʣʢʘ ʚ ʟʝʨʥʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʧʽʜ ʚʧʣʠʚʦʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʥʦʨʤ 

ʚʠʩʽʚʫ, %  

ʅʦʨʤʘ 

ʜʦʙʨʠʚ, 

ʢʛ/ʛʘ ʜ.ʨ. 

ʅʦʨʤʘ 

ʚʠʩʽʚʫ, 

ʥʘʩ./ʤ2 

ʉʦʨʪ 

ɹʦʜʠʮʝʢ ʈʝʬʦʨʤ 

2023 ʨ. 2024 ʨ.  2025 ʨ.  2023 ʨ. 2024 ʨ. 2025 ʨ. 

N0P0K0 

300 11,3 11,8 10,7 11,1 11,3 10,5 

350 12,3 12,7 11,8 12,0 12,5 11,6 

400 12,4 12,8 12,0 12,2 12,7 11,7 

450 11,9 12,3 11,3 11,6 11,9 11,1 

N45P30K30 

300 12,5 12,9 11,8 12,3 12,4 11,6 

350 13,3 13,8 12,8 13,0 13,4 12,5 

400 13,5 14,0 13,0 13,2 13,5 12,7 

450 13,0 13,4 12,4 12,7 12,9 12,1 

N60P45K45 

300 13,2 13,8 12,9 12,9 13,2 12,4 

350 13,9 14,4 13,6 13,6 14,1 13,3 

400 14,0 14,5 13,7 13,8 14,3 13,4 

450 13,6 14,1 13,3 13,3 13,7 12,9 

N75P60K60 

300 13,9 14,2 13,3 13,6 13,7 13,0 

350 14,5 14,8 14,2 14,1 14,5 13,7 

400 14,6 14,9 14,3 14,2 14,7 13,9 

450 14,3 14,6 13,8 13,9 14,1 13,4 
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ɼʦʜʘʪʦʢ ɻ6 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʚʤʽʩʪʫ ʙʽʣʢʘ ʚ ʟʝʨʥʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ 

ɹʦʜʠʮʝʢ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

 
Cell 
No. 

Duncan test; variable ɹʽʣʦʢ (ɹʦʜʠʮʝʢ) (ɹʽʣʦʢ NEW year) Approximate Probabilities for Post Hoc Tests 
Error: Between MS = ,16285, df = 41,000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

{1} 
11,942 

 

{2} 
13,033 

 

{3} 
13,750 

 

{4} 
14,283 

 

1 
 

N0P0K0  0,000115 0,000060 0,000054 

2 
 

N45P30K30 0,000115  0,000196 0,000060 

3 
 

N60P45K45 0,000060 0,000196  0,002515 

4 
 

N75P60K60 0,000054 0,000060 0,002515  

 

 
Cell 
No. 

Duncan test; variable ɹʽʣʦʢ (ɹʦʜʠʮʝʢ) (ɹʽʣʦʢ NEW year) Homogenous Groups, alpha = ,05000 Error: 
Between MS = ,16285, df = 41,000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

ɹʽʣʦʢ (ɹʦʜʠʮʝʢ) 
Mean 

 

1 
 

2 
 

3 
 

4 
 

1 
 

N0P0K0 11,94167 ****    

2 
 

N45P30K30 13,03333  ****   

3 
 

N60P45K45 13,75000   ****  

4 
 

N75P60K60 14,28333    **** 

 

 
Cell 
No. 

Duncan test; variable ɹʽʣʦʢ (ɹʦʜʠʮʝʢ) (ɹʽʣʦʢ NEW year) Approximate Probabilities for Post Hoc Tests 
Error: Between MS = ,16285, df = 41,000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

{1} 
12,692 

 

{2} 
13,508 

 

{3} 
13,642 

 

{4} 
13,167 

 

1 
 

300  0,000076 0,000055 0,006375 

2 
 

350 0,000076  0,423147 0,044507 

3 
 

400 0,000055 0,423147  0,008494 

4 
 

450 0,006375 0,044507 0,008494  

 

 
Cell 
No. 

Duncan test; variable ɹʽʣʦʢ (ɹʦʜʠʮʝʢ) (ɹʽʣʦʢ NEW year) Homogenous Groups, alpha = ,05000 Error: 
Between MS = ,16285, df = 41,000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

ɹʽʣʦʢ (ɹʦʜʠʮʝʢ) 
Mean 

 

1 
 

2 
 

3 
 

1 
 

300 12,69167  ****  

4 
 

450 13,16667   **** 

2 
 

350 13,50833 ****   

3 
 

400 13,64167 ****   

 

 

 

 

 



220 

ɼʦʜʘʪʦʢ ɻ7 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʚʤʽʩʪʫ ʙʽʣʢʘ ʚ ʟʝʨʥʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ 

ʈʝʬʦʨʤ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

 
Cell 
No. 

Duncan test; variable ɹʽʣʦʢ (ʈʝʬʦʨʤ) (ɹʽʣʦʢ NEW year) Approximate Probabilities for Post Hoc Tests 
Error: Between MS = ,14100, df = 41,000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

{1} 
11,683 

 

{2} 
12,692 

 

{3} 
13,408 

 

{4} 
13,900 

 

1 
 

N0P0K0  0,000115 0,000060 0,000054 

2 
 

N45P30K30 0,000115  0,000143 0,000060 

3 
 

N60P45K45 0,000060 0,000143  0,002752 

4 
 

N75P60K60 0,000054 0,000060 0,002752  

 

 
Cell 
No. 

Duncan test; variable ɹʽʣʦʢ (ʈʝʬʦʨʤ) (ɹʽʣʦʢ NEW year) Homogenous Groups, alpha = ,05000 Error: 
Between MS = ,14100, df = 41,000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

ɹʽʣʦʢ (ʈʝʬʦʨʤ) 
Mean 

 

1 
 

2 
 

3 
 

4 
 

1 
 

N0P0K0 11,68333 ****    

2 
 

N45P30K30 12,69167  ****   

3 
 

N60P45K45 13,40833   ****  

4 
 

N75P60K60 13,90000    **** 

 

 
Cell 
No. 

Duncan test; variable ɹʽʣʦʢ (ʈʝʬʦʨʤ) (ɹʽʣʦʢ NEW year) Approximate Probabilities for Post Hoc Tests 
Error: Between MS = ,14100, df = 41,000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

{1} 
12,333 

 

{2} 
13,192 

 

{3} 
13,358 

 

{4} 
12,800 

 

1 
 

300  0,000061 0,000054 0,004205 

2 
 

350 0,000061  0,283411 0,014542 

3 
 

400 0,000054 0,283411  0,001108 

4 
 

450 0,004205 0,014542 0,001108  

 

 
Cell 
No. 

Duncan test; variable ɹʽʣʦʢ (ʈʝʬʦʨʤ) (ɹʽʣʦʢ NEW year) Homogenous Groups, alpha = ,05000 Error: 
Between MS = ,14100, df = 41,000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

ɹʽʣʦʢ (ʈʝʬʦʨʤ) 
Mean 

 

1 
 

2 
 

3 
 

1 
 

300 12,33333  ****  

4 
 

450 12,80000   **** 

2 
 

350 13,19167 ****   

3 
 

400 13,35833 ****   

 

 

 

 

 



221 

ɼʦʜʘʪʦʢ ɻ8 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʮʽʥʢʘ ʽʩʪʦʪʥʦʩʪʽ ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʚʤʽʩʪ 

ʙʽʣʢʘ ʚ ʟʝʨʥʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ ɹʦʜʠʮʝʢ 

 
Effect 

Univariate Tests of Significance for ɹʽʣʦʢ (ɹʦʜʠʮʝʢ) (ɹʽʣʦʢ NEW average) Sigma-restricted 
parameterization Effective hypothesis decomposition 

SS 
 

Degr. of 
Freedom 

 

MS 
 

F 
 

p 
 

Intercept 
 

2811,651 1 2811,651 417399,7 0,000000 

ʅʦʨʤʘ 
ʜʦʙʨʠʚ 

 

12,267 3 4,089 607,0 0,000000 

ʅʦʨʤʘ 
ʚʠʩʽʚʫ 

 

2,192 3 0,731 108,5 0,000000 

Error 
 

0,061 9 0,007   

 

ɼʞʝʨʝʣʦ ʚʘʨʽʘʮʽʾ  ʉʫʤʘ ʢʚʘʜʨʘʪʽʚ  ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ  

ʅʦʨʤʘ ʜʦʙʨʠʚ  12,267 84,48 

ʅʦʨʤʘ ʚʠʩʽʚʫ  2,192 15,10 

ɯʥʰʽ ʬʘʢʪʦʨʠ 0,061 0,42 

 14,52 100% 

 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʮʽʥʢʘ ʽʩʪʦʪʥʦʩʪʽ ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʚʤʽʩʪ 

ʙʽʣʢʘ ʚ ʟʝʨʥʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ ʈʝʬʦʨʤ 

 
Effect 

Univariate Tests of Significance for ɹʽʣʦʢ (ʈʝʬʦʨʤ) (ɹʽʣʦʢ NEW average) Sigma-restricted 
parameterization Effective hypothesis decomposition 

SS 
 

Degr. of 
Freedom 

 

MS 
 

F 
 

p 
 

Intercept 
 

2670,306 1 2670,306 591575,4 0,000000 

ʅʦʨʤʘ 
ʜʦʙʨʠʚ 

 

11,157 3 3,719 823,9 0,000000 

ʅʦʨʤʘ 
ʚʠʩʽʚʫ 

 

2,527 3 0,842 186,6 0,000000 

Error 
 

0,041 9 0,005   

 

ɼʞʝʨʝʣʦ ʚʘʨʽʘʮʽʾ  ʉʫʤʘ ʢʚʘʜʨʘʪʽʚ  ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ  

ʅʦʨʤʘ ʜʦʙʨʠʚ  11,157 81,29 

ʅʦʨʤʘ ʚʠʩʽʚʫ  2,527 18,41 

ɯʥʰʽ ʬʘʢʪʦʨʠ 0,041 0,30 

 13,725 100% 
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ɼʦʜʘʪʦʢ ɻ9 

ʇʦʢʘʟʥʠʢʠ ʚʤʽʩʪʫ ʢʣʝʡʢʦʚʠʥʠ ʚ ʟʝʨʥʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘ ʨʽʟʥʠʭ ʥʦʨʤ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʥʦʨʤ ʚʠʩʽʚʫ, %  

ʅʦʨʤʘ 

ʜʦʙʨʠʚ, 

ʢʛ/ʛʘ ʜ.ʨ. 

ʅʦʨʤʘ 

ʚʠʩʽʚʫ, 

ʥʘʩ./ʤ2 

ʉʦʨʪ 

ɹʦʜʠʮʝʢ ʈʝʬʦʨʤ 

2023 ʨ. 2024 ʨ.  2025 ʨ.  2023 ʨ. 2024 ʨ. 2025 ʨ. 

N0P0K0 

300 26,5 26,6 26,0 26,0 26,2 25,5 

350 27,0 27,4 26,6 26,6 26,9 26,3 

400 27,2 27,5 26,7 26,8 27,0 26,4 

450 26,7 26,8 26,3 26,2 26,4 25,8 

N45P30K30 

300 27,1 27,7 27,0 26,9 27,1 26,6 

350 27,9 28,2 27,6 27,6 27,7 27,3 

400 28,1 28,3 27,8 27,8 27,8 27,5 

450 27,4 27,9 27,2 27,1 27,4 26,8 

N60P45K45 

300 28,0 28,3 27,8 27,7 27,8 27,5 

350 28,7 28,7 28,3 28,3 28,4 28,0 

400 28,8 28,9 28,4 28,4 28,6 28,1 

450 28,2 28,5 28,0 28,0 28,2 27,7 

N75P60K60 

300 28,5 28,6 28,0 28,2 28,3 27,8 

350 28,9 29,1 28,6 28,6 28,8 28,4 

400 29,1 29,2 28,8 28,8 28,9 28,5 

450 28,7 28,8 28,3 28,4 28,6 28,0 
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ɼʦʜʘʪʦʢ ɻ10 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʚʤʽʩʪʫ ʢʣʝʡʢʦʚʠʥʠ ʚ ʟʝʨʥʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ 

ɹʦʜʠʮʝʢ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

 
Cell 
No. 

Duncan test; variable ʂʣʝʡʢʦʚʠʥʘ (ɹʦʜʠʮʝʢ) (ʂʣʝʡʢʦʚʠʥʘ NEW year) Approximate Probabilities for Post 
Hoc Tests Error: Between MS = ,07187, df = 41,000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

{1} 
26,775 

 

{2} 
27,683 

 

{3} 
28,383 

 

{4} 
28,717 

 

1 
 

N0P0K0  0,000115 0,000060 0,000054 

2 
 

N45P30K30 0,000115  0,000115 0,000060 

3 
 

N60P45K45 0,000060 0,000115  0,004191 

4 
 

N75P60K60 0,000054 0,000060 0,004191  

 

 
Cell 
No. 

Duncan test; variable ʂʣʝʡʢʦʚʠʥʘ (ɹʦʜʠʮʝʢ) (ʂʣʝʡʢʦʚʠʥʘ NEW year) Homogenous Groups, alpha = 
,05000 Error: Between MS = ,07187, df = 41,000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

ʂʣʝʡʢʦʚʠʥʘ (ɹʦʜʠʮʝʢ) 
Mean 

 

1 
 

2 
 

3 
 

4 
 

1 
 

N0P0K0 26,77500 ****    

2 
 

N45P30K30 27,68333  ****   

3 
 

N60P45K45 28,38333   ****  

4 
 

N75P60K60 28,71667    **** 

 

 
Cell 
No. 

Duncan test; variable ʂʣʝʡʢʦʚʠʥʘ (ɹʦʜʠʮʝʢ) (ʂʣʝʡʢʦʚʠʥʘ NEW year) Approximate Probabilities for Post 
Hoc Tests Error: Between MS = ,07187, df = 41,000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

{1} 
27,508 

 

{2} 
28,083 

 

{3} 
28,233 

 

{4} 
27,733 

 

1 
 

300  0,000065 0,000054 0,046307 

2 
 

350 0,000065  0,178093 0,002821 

3 
 

400 0,000054 0,178093  0,000118 

4 
 

450 0,046307 0,002821 0,000118  

 

 
Cell 
No. 

Duncan test; variable ʂʣʝʡʢʦʚʠʥʘ (ɹʦʜʠʮʝʢ) (ʂʣʝʡʢʦʚʠʥʘ NEW year) Homogenous Groups, alpha = 
,05000 Error: Between MS = ,07187, df = 41,000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

ʂʣʝʡʢʦʚʠʥʘ (ɹʦʜʠʮʝʢ) 
Mean 

 

1 
 

2 
 

3 
 

1 
 

300 27,50833  ****  

4 
 

450 27,73333   **** 

2 
 

350 28,08333 ****   

3 
 

400 28,23333 ****   
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ɼʦʜʘʪʦʢ ɻ11 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʚʤʽʩʪʫ ʢʣʝʡʢʦʚʠʥʠ ʚ ʟʝʨʥʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ 

ʈʝʬʦʨʤ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

 
Cell 
No. 

Duncan test; variable ʂʣʝʡʢʦʚʠʥʘ (ʈʝʬʦʨʤ) (ʂʣʝʡʢʦʚʠʥʘ NEW year) Approximate Probabilities for Post 
Hoc Tests Error: Between MS = ,05480, df = 41,000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

{1} 
26,342 

 

{2} 
27,300 

 

{3} 
28,058 

 

{4} 
28,442 

 

1 
 

N0P0K0  0,000115 0,000060 0,000054 

2 
 

N45P30K30 0,000115  0,000115 0,000060 

3 
 

N60P45K45 0,000060 0,000115  0,000354 

4 
 

N75P60K60 0,000054 0,000060 0,000354  

 

 
Cell 
No. 

Duncan test; variable ʂʣʝʡʢʦʚʠʥʘ (ʈʝʬʦʨʤ) (ʂʣʝʡʢʦʚʠʥʘ NEW year) Homogenous Groups, alpha = 
,05000 Error: Between MS = ,05480, df = 41,000 

ʅʦʨʤʘ ʜʦʙʨʠʚ 
 

ʂʣʝʡʢʦʚʠʥʘ (ʈʝʬʦʨʤ) 
Mean 

 

1 
 

2 
 

3 
 

4 
 

1 
 

N0P0K0 26,34167 ****    

2 
 

N45P30K30 27,30000  ****   

3 
 

N60P45K45 28,05833   ****  

4 
 

N75P60K60 28,44167    **** 

 

 
Cell 
No. 

Duncan test; variable ʂʣʝʡʢʦʚʠʥʘ (ʈʝʬʦʨʤ) (ʂʣʝʡʢʦʚʠʥʘ NEW year) Approximate Probabilities for Post 
Hoc Tests Error: Between MS = ,05480, df = 41,000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

{1} 
27,133 

 

{2} 
27,742 

 

{3} 
27,883 

 

{4} 
27,383 

 

1 
 

300  0,000060 0,000054 0,012520 

2 
 

350 0,000060  0,146006 0,000657 

3 
 

400 0,000054 0,146006  0,000066 

4 
 

450 0,012520 0,000657 0,000066  

 

 
Cell 
No. 

Duncan test; variable ʂʣʝʡʢʦʚʠʥʘ (ʈʝʬʦʨʤ) (ʂʣʝʡʢʦʚʠʥʘ NEW year) Homogenous Groups, alpha = 
,05000 Error: Between MS = ,05480, df = 41,000 

ʅʦʨʤʘ ʚʠʩʽʚʫ 
 

ʂʣʝʡʢʦʚʠʥʘ (ʈʝʬʦʨʤ) 
Mean 

 

1 
 

2 
 

3 
 

1 
 

300 27,13333  ****  

4 
 

450 27,38333   **** 

2 
 

350 27,74167 ****   

3 
 

400 27,88333 ****   
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ɼʦʜʘʪʦʢ ɻ12 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʮʽʥʢʘ ʽʩʪʦʪʥʦʩʪʽ ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʚʤʽʩʪ 

ʢʣʝʡʢʦʚʠʥʠ ʚ ʟʝʨʥʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ ɹʦʜʠʮʝʢ 

 
Effect 

Univariate Tests of Significance for ʂʣʝʡʢʦʚʠʥʘ (ɹʦʜʠʮʝʢ) (ʂʣʝʡʢʦʚʠʥʘ NEW average) Sigma-
restricted parameterization Effective hypothesis decomposition 

SS 
 

Degr. of 
Freedom 

 

MS 
 

F 
 

p 
 

Intercept 
 

12448,98 1 12448,98 7170613 0,000000 

ʅʦʨʤʘ 
ʜʦʙʨʠʚ 

 

8,85 3 2,95 1699 0,000000 

ʅʦʨʤʘ 
ʚʠʩʽʚʫ 

 

1,27 3 0,42 243 0,000000 

Error 
 

0,02 9 0,00   

 

ɼʞʝʨʝʣʦ ʚʘʨʽʘʮʽʾ  ʉʫʤʘ ʢʚʘʜʨʘʪʽʚ  ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ  

ʅʦʨʤʘ ʜʦʙʨʠʚ  8,85 87,28 

ʅʦʨʤʘ ʚʠʩʽʚʫ  1,27 12,52 

ɯʥʰʽ ʬʘʢʪʦʨʠ 0,02 0,20 

 10,14 100% 

 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʮʽʥʢʘ ʽʩʪʦʪʥʦʩʪʽ ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʚʤʽʩʪ 

ʢʣʝʡʢʦʚʠʥʠ ʚ ʟʝʨʥʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ ʈʝʬʦʨʤ 

 
Effect 

Univariate Tests of Significance for ʂʣʝʡʢʦʚʠʥʘ (ʈʝʬʦʨʤ) (ʂʣʝʡʢʦʚʠʥʘ NEW average) Sigma-
restricted parameterization Effective hypothesis decomposition 

SS 
 

Degr. of 
Freedom 

 

MS 
 

F 
 

p 
 

Intercept 
 

12127,52 1 12127,52 2686711 0,000000 

ʅʦʨʤʘ 
ʜʦʙʨʠʚ 

 

10,41 3 3,47 769 0,000000 

ʅʦʨʤʘ 
ʚʠʩʽʚʫ 

 

1,30 3 0,43 96 0,000000 

Error 
 

0,04 9 0,00   

 

ɼʞʝʨʝʣʦ ʚʘʨʽʘʮʽʾ  ʉʫʤʘ ʢʚʘʜʨʘʪʽʚ  ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ  

ʅʦʨʤʘ ʜʦʙʨʠʚ  10,41 88,60 

ʅʦʨʤʘ ʚʠʩʽʚʫ  1,30 11,06 

ɯʥʰʽ ʬʘʢʪʦʨʠ 0,04 0,34 

 11,75 100% 
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