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ɸʅʆʊɸʎɯʗ 

 

ʇʨʠʭʦʜʴʢʦ ɺ. ʆ. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʟʤʽʰʘʥʠʭ 

ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʟ ʚʠʩʦʢʦʙʽʣʢʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʥʘ ʩʠʣʦʩ ʫ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ 

ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ 

ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʥʘʫʢ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 06.01.12 ï ʢʦʨʤʦʚʠʨʦʙʥʠʮʪʚʦ ʽ 

ʣʫʢʽʚʥʠʮʪʚʦ. ʋʤʘʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʘʜʽʚʥʠʮʪʚʘ, ʋʤʘʥʴ, 2019. 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʨʽʟʥʠʭ ʛʨʫʧ ʩʪʠʛʣʦʩʪʽ ʟʘʣʝʞʥʦ ʚʽʜ 

ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʙʦʙʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʩʭʝʤʠ ʨʦʟʤʽʱʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʢʫʣʴʪʫʨ ʫ ʘʛʨʦʬʽʪʦʮʝʥʦʟʘʭ ʟʘ ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʧʨʠ 

ʚʠʨʦʱʫʚʘʥʥʽ ʥʘ ʩʠʣʦʩ. 

ɿʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʥʦʾ ʨʽʟʥʠʮʽ ʤʽʞ ʬʘʟʘʤʠ ʨʦʩʪʫ ʽ 

ʨʦʟʚʠʪʢʫ ʫ ʨʦʩʣʠʥ ʢʫʢʫʨʫʜʟʠ ʪʘ ʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʚ 

ʦʜʥʦʚʠʜʦʚʠʭ ʽ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ. ɺʽʜʤʽʯʝʥʦ, ʱʦ ʥʘ ʥʝʫʜʦʙʨʝʥʠʭ ʚʘʨʽʘʥʪʘʭ ʫ 

ʨʦʩʣʠʥ ʢʫʢʫʨʫʜʟʠ ʥʘ 2ï3 ʜʦʙʠ ʨʘʥʽʰʝ ʥʘʩʪʘʚʘʣʠ ʝʪʘʧʠ ʦʨʛʘʥʦʛʝʥʝʟʫ, 

ʧʦʨʽʚʥʷʥʦ ʟ ʚʥʝʩʝʥʥʷʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʫ ʜʦʟʽ N60P30K45 ̔  N120P60K90. ʇʦʨʷʜ 

ʟ ʮʠʤ ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʩʧʨʠʷʣʠ ʧʦʜʦʚʞʝʥʥʶ ʪʨʠʚʘʣʦʩʪʽ ʚʝʛʝʪʘʮʽʡʥʦʛʦ 

ʧʝʨʽʦʜʫ ʦʜʥʦʚʠʜʦʚʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ, ʩʦʾ ʽ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ ʥʘ 2 ʜʦʙʠ ʟʘ 

ʚʥʝʩʝʥʥʷ N60P30K45 ʪʘ ʥʘ 2ï4 ʜʦʙʠ ʥʘ ʬʦʥʽ N120P60K90, ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʩʽʚʘʤʠ ʥʘ 

ʢʦʥʪʨʦʣʽ ʙʝʟ ʜʦʙʨʠʚ. ɺ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʪʘ ʙʦʙʘʤʠ 

ʢʦʨʤʦʚʠʤʠ ʪʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʾ ʟʙʽʣʴʰʫʚʘʣʘʩʴ ʥʘ 3 ʜʦʙʠ ʟʘ ʦʜʠʥʘʨʥʦʾ ʜʦʟʠ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʪʦʜʽ ʷʢ ʟʘ ʤʘʢʩʠʤʘʣʴʥʦʾ ʪʘ ʩʽʚʙʠ ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʦʚʠʤʠ 

ʢʫʣʴʪʫʨʘʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ ʥʘ 5ï6 ʜʽʙ, ʘ ʟʘ ʨʽʟʥʦʛʦ ʯʝʨʛʫʚʘʥʥʷ ʨʷʜʢʽʚ ʢʫʢʫʨʫʜʟʠ 

 ̔ʙʦʙʦʚʠʭ ʥʘ 3ï4 ʜʦʙʠ, ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʥʝʫʜʦʙʨʝʥʠʭ ʚʘʨʽʘʥʪʽʚ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʫ ʜʦʟʽ N120ʈ60ʂ90 ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ  

ʢʫʢʫʨʫʜʟʠ ʪʘ ʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ ʟʘ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʾʭ ʨʦʟʤʽʱʝʥʥʷ ʚ 

ʘʛʨʦʬʽʪʦʮʝʥʦʟʽ ʟʘʙʝʟʧʝʯʠʣʠ ʥʘʡʙʽʣʴʰʽ ʧʦʢʘʟʥʠʢʠ ʚʠʩʦʪʠ ʨʦʩʣʠʥ, ʱʦ 
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ʩʪʘʥʦʚʠʣʠ ʫ ʛʽʙʨʠʜʽʚ ʢʫʢʫʨʫʜʟʠ ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ 211 ʪʘ 216 ʩʤ ï 

ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ, ʪʦʜʽ ʷʢ ʫ ʩʦʾ ʽ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ ï 84 ʽ 91 ʩʤ ʚʽʜʧʦʚʽʜʥʦ. 

ɹʽʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʚ ʥʘʩʪʫʧʥʽ ʧʝʨʽʦʜʠ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʷʢ ʚ ʦʜʥʦʚʠʜʦʚʠʭ, 

ʪʘʢ ʽ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʤʘʣʠ ʧʦʜʽʙʥʫ ʪʝʥʜʝʥʮʽʶ ʜʦ ʦʜʠʥʘʨʥʦʛʦ (N60ʈ30ʂ45) ʽ 

ʥʫʣʴʦʚʦʛʦ (ʙʝʟ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠ) ʬʦʥʽʚ ʞʠʚʣʝʥʥʷ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʜʦʟʠ ʜʽʶʯʦʾ 

ʨʝʯʦʚʠʥʠ ʟʘʙʝʟʧʝʯʠʣʠ ʽʩʪʦʪʥʠʡ ʧʨʠʨʽʩʪ ʫʨʦʞʘʶ ʟʝʣʝʥʦʾ ʤʘʩʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʷʜʢʽʚ ʦʙʦʭ ʢʫʣʴʪʫʨ ʫ ʧʦʩʽʚʽ. ʅʘʡʙʽʣʴʰʠʡ ʫʨʦʞʘʡ ʟʝʣʝʥʦʾ ʤʘʩʠ 

ʩʬʦʨʤʫʚʘʣʠ ʚʘʨʽʘʥʪʠ ʟʘ ʩʫʤʽʩʥʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʢʫʨʫʜʟʠ ʛʽʙʨʠʜʘ 

ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ ʟ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ  ʧʨʠ ʩʽʚʙʽ ʚ ʦʜʠʥ ʨʷʜʦʢ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʫ ʜʦʟʽ N120ʈ60ʂ90 ï 33,1ï41,4 ʪ/ʛʘ, ʱʦ ʥʘ 2,3ï

18,6 ʪ/ʛʘ ʽʩʪʦʪʥʦ ʙʽʣʴʰʝ, ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʩʭʝʤʘʤʠ ʩʫʤʽʩʥʦʾ ʩʽʚʙʠ. ɺ 

ʩʪʨʫʢʪʫʨʽ ʫʨʦʞʘʶ ʟʝʣʝʥʦʾ ʤʘʩʠ ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʢʘ ʩʦʾ ʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʽʙʨʠʜʽʚ 

ʢʫʢʫʨʫʜʟʠ ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ ʪʘ ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ ʚʽʜʤʽʯʝʥʘ ʟʘ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʷʜʢʽʚ 1:2, ʘʙʦ ʦʜʥʦʛʦ ʨʷʜʢʘ ʢʫʢʫʨʫʜʟʠ ʽ ʜʚʦʭ ʨʷʜʢ̔ ʚ ʩʦʾ ï 9,9ï

11,1 ʽ 9,7ï10,9 ʪ/ʛʘ ʚʽʜʧʦʚʽʜʥʦ. ʅʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ ʟʤʽʰʘʥʽ 

ʧʦʩʽʚʠ ʢʫʢʫʨʫʜʟʠ ʽ ʩʦʾ ʪʘ ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ ʟʘʙʝʟʧʝʯʠʣʘ ʩʽʚʙʘ 

ʦʙʦʭ ʢʫʣʴʪʫʨ ʚ ʦʜʠʥ ʨʷʜʦʢ ʥʘ ʬʦʥʽ ʤʽʥʝʨʘʣʴʥʦʛʦ ʜʦʙʨʠʚʘ N120ʈ60ʂ90 ï 36,5ï

45,7 ʪ/ʛʘ (ʛʽʙʨʠʜ ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ) ʽ 40,0ï48,6 ʪ/ʛʘ (ʛʽʙʨʠʜ ʍʘʨʢʽʚʩʴʢʠʡ 

295 ʄɺ). 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʤʽʞʬʘʟʥʠʡ ʧʝʨʽʦʜ ʤʦʣʦʯʥʦ-ʚʦʩʢʦʚʦʾ ʩʪʠʛʣʦʩʪʽ 

ʢʫʢʫʨʫʜʟʠ ʥʘʡʙʽʣʴʰʘ ʧʣʦʱʘ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʬʦʨʤʫʚʘʣʘʩʴ ʫ ʨʦʩʣʠʥ ʥʘ ʬʦʥʽ 

ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ ʙʝʟ ʜʦʙʨʠʚ. 

ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʫ ʘʛʨʦʬʽʪʦʮʝʥʦʟʘʭ ʟ ʩʦʻʶ ʨʦʩʣʠʥʠ ʟʘʙʝʟʧʝʯʠʣʠ 

ʙʽʣʴʰʫ ʧʣʦʱʫ ʣʠʩʪʢʦʚʦʚʦʾ ʧʦʚʝʨʭʥ,̔ ʧʦʨʽʚʥʷʥʦ ʟ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ. ɺʥʝʩʝʥʥʷ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʜʦʟʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ (N120P60K90) ʩʧʨʠʷʣʦ ʽʥʪʝʥʩʠʚʥʦʤʫ 

ʬʦʨʤʫʚʘʥʥ ʁ ʣʠʩʪʢʦʚʦʛʦ ʘʧʘʨʘʪʫ ʨʦʩʣʠʥ. ɿʘ ʩʽʚʙʠ ʛʽʙʨʠʜʘ ʢʫʢʫʨʫʜʟʠ 

ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ʽ ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ ʚ 

ʦʜʠʥ ʨʷʜʦʢ, ʧʣʦʱʘ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʬʽʪʦʮʝʥʦʟʫ ʙʫʣʘ ʥʘ ʨʽʚʥʽ 54,5 ʽ 50,3 ʪʠʩ. 

ʤ2/ʛʘ ʚʽʜʧʦʚʽʜʥʦ, ʧʦʨʽʚʥʷʥʦ ʟ ʦʜʥʦʚʠʜʦʚʠʤ ʧʦʩʽʚʦʤ ʢʫʢʫʨʫʜʟʠ ï 51,9 ʪʠʩ. ʤ2/ʛʘ. 
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ʅʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʧʣʦʱʽ ʘʩʠʤʽʣʷʮʽʡʥʦʾ ʧʦʚʝʨʭʥʽ 57,5 ʪʠʩ. ʤ2/ʛʘ ʟʘʙʝʟʧʝʯʠʣʠ 

ʟʤʽʰʘʥʽ ʧʦʩʽʚʠ ʢʫʢʫʨʫʜʟʠ ʛʽʙʨʠʜʘ ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ, 

ʷʢʽ ʟʨʦʩʣʠ ʥʘ 2,3 ʪʠʩ.ʤ2/ʛʘ ʟʘ ʯʠʩʪʽ ʧʦʩʽʚʠ ʢʫʢʫʨʫʜʟʠ ʽ ʥʘ 15,2 ʪʠʩ.ʤ2/ʛʘ 

ʢʦʥʪʨʦʣʴʥʽ ʚʘʨʽʘʥʪʠ. 

ʏʠʩʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʬʦʪʦʩʠʥʪʝʟʫ ʦʙʫʤʦʚʣʶʚʘʣʘʩʴ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ 

ʯʠʥʥʠʢʘʤʠ ʟ ʥʘʡʢʨʘʱʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʧʨʠ ʩʽʚʙʽ ʦʙʦʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚ ʦʜʠʥ 

ʨʷʜʦʢ. ɿʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ ʨʘʥʥʴʦʩʪʠʛʣʦʛʦ ʛʽʙʨʠʜʘ ʢʫʢʫʨʫʜʟʠ 

ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ ʯʠʩʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʬʦʪʦʩʠʥʪʝʟʫ ʥʘ ʢʦʥʪʨʦʣʽ ʩʪʘʥʦʚʠʣʘ 

5,30ï5,49 ʛ/ʤ2 ʟʘ ʜʦʙʫ, ʪʦʜʽ ʷʢ ʟʘ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʫ ʧʦʩʽʚʘʭ ʟ ʩʦʻʶ 

ʧʽʜʚʠʱʠʣʘʩʴ ʜʦ 5,86ï6,19 ̔  5,71ï 6,08 ʛ/ʤ2 ʟʘ ʜʦʙʫ ʟ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ. ʋ 

ʘʛʨʦʬʽʪʦʮʝʥʦʟʘʭ ʟ ʚʢʣʶʯʝʥʥʷʤ ʩʝʨʝʜʥʴʦʨʘʥʥʴʦʛʦ ʛʽʙʨʠʜʘ ʢʫʢʫʨʫʜʟʠ 

ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ ʧʦʢʘʟʥʠʢʠ ʯʠʩʪʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʬʦʪʦʩʠʥʪʝʟʫ ʫ ʧʦʩʽʚʘʭ 

ʟ ʩʦʻʶ ʟʘʙʝʟʧʝʯʠʣʠ ʥʘʡʚʠʱʽ ʟʥʘʯʝʥʥʷ 6,35 ʪʘ 6,28 ʛ/ʤ2 ʟʘ ʜʦʙʫ ʟ ʙʦʙʘʤʠ 

ʢʦʨʤʦʚʠʤʠ. ɿʙʽʣʴʰʝʥʥʷ ʘʙʦ ʟʤʝʥʰʝʥʥʷ ʨʷʜʢʽʚ ʢʫʢʫʨʫʜʟʠ ʪʘ ʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ 

ʫ ʧʦʩʽʚʘʭ ʥʝ ʧʝʨʝʚʝʨʰʠʣʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ.  

ɺʩʪʘʥʦʚʣʝʥʦ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʚʠʩʦʢʦʙʽʣʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘ 

ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʣʦʛʠ ʟ ˇʨʫʥʪʫ, ʧʦʨʽʚʥʷʥʦ ʟ ʦʜʥʦʚʠʜʦʚʠʤʠ 

ʧʦʩʽʚʘʤʠ ʢʫʢʫʨʫʜʟʠ ʥʘ ʩʠʣʦʩ. ɿʦʢʨʝʤʘ, ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʫ 

ʢʦʤʧʣʝʢʩʽ ʟ ʨʽʟʥʠʤʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤʠ ʨʷʜʢʽʚ ʢʫʢʫʨʫʜʟʠ ʪʘ ʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ 

ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʥʝʚʠʨʦʙʥʠʯʽ ʚʠʪʨʘʪʠ ʚʦʣʦʛʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʦʜʠʥʠʮʽ 

ʚʨʦʞʘʶ. ɺ ʫʤʦʚʘʭ ʥʝʩʪʽʡʢʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʚʨʘʭʫʚʘʥʥʷ ʮʠʭ ʯʠʥʥʠʢʽʚ ʻ 

ʚʠʨʽʰʘʣʴʥʠʤ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʩʪʨʫʢʪʫʨʠ ʢʦʨʤʦʚʦʛʦ ʧʦʩʽʚʫ. ɿʛʽʜʥʦ 

ʨʦʟʨʘʭʦʚʘʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʝʪʝʨʤʽʥʘʮʽʾ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʣʘʢʦʚʦ-ʙʦʙʦʚʠʭ 

ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʟ ʚʢʣʶʯʝʥʥʷʤ ʛʽʙʨʠʜʽʚ ʢʫʢʫʨʫʜʟʠ  ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ ʪʘ 

ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʫʤʘʨʥʠʤʠ ʚʠʪʨʘʪʘʤʠ ʚʦʣʦʛʠ ʟʘ 

ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʥʘ 51 ʽ 55 % ʚʽʜʧʦʚʽʜʥʦ ʧʨʠ ʪʽʩʥʠʭ ʢʦʝʬʽʮʽʻʥʪʘʭ ʢʦʨʝʣʷʮʽʾ 

(r = 0,71 ʽ 0,74 Ñ 0,01). 

ɺʞʝ ʚʽʜʦʤʦ, ʱʦ ʢʦʨʤʦʚʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʦʜʥʦʚʠʜʦʚʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʥʘ 34 % ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʩʽʚʫ ʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ ʪʘ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ 

ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʛʽʜʨʦʪʝʨʤʽʯʥʠʤʠ ʫʤʦʚʘʤʠ. ɼʦʩʣʽʜʞʝʥʥ ̫ ʧʦʢʘʟʘʣʠ, ʱʦ ʟʘ 



5 

ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʧʽʜ ʯʘʩ ʥʘʨʦʩʪʘʥʥʷ ʟʝʣʝʥʦʾ ʤʘʩʠ 

ʟʥʠʞʫʚʘʣʘʩʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʟ ʛʨʫʥʪʫ ʪʘ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʥʠʞʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʣʝʥʦʾ ʤʘʩʠ ʚ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ ʽʟ-ʟʘ 

ʢʦʥʢʫʨʝʥʮʽʾ ʟʘ ʬʘʢʪʦʨʠ ʞʠʪʪʷ. ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʫʜʦʙʨʝʥʥʷ ʚʨʦʞʘʡʥʽʩʪʴ 

ʟʝʣʝʥʦʾ ʤʘʩʠ ʙʫʣʘ ʽʩʪʦʪʥʦ ʥʠʞʯʦʶ ʧʦʨʽʚʥʷʥʦ ʟ ʦʜʥʦʚʠʜʦʚʠʤʠ ʧʦʩʽʚʘʤʠ 

ʢʫʢʫʨʫʜʟʠ ï 33,9 ʪʘ 38,6 ʪ/ʛʘ ʚʽʜʧʦʚʽʜʥʦ, ʦʢʨʽʤ ʩʽʚʙʠ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʚ ʦʜʠʥ 

ʨʷʜʦʢ ʥʘ ʬʦʥʽ ʚʥʝʩʝʥʥʷ N60P30K45, ʱʦ ʩʪʘʪʠʩʪʠʯʥʦ ʙʫʚ ʨʽʚʥʠʤ ʢʦʥʪʨʦʣʶ ʟ 

ʫʨʦʞʘʡʥʽʩʪʶ ï 41,1 ʪ/ʛʘ. 

ɿʘ ʚʠʨʦʱʫʚʘʥʥʷ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ ʟ ʢʫʢʫʨʫʜʟʦ  ʁʛʽʙʨʠʜʘ 

ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ ʥʘ ʬʦʥʽ ʙʝʟ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʫ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʦʢʠ 

ʜʦʩʣʽʜʞʝʥʴ ʥʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ ʟʘʙʝʟʧʝʯʠʣʠ ʦʜʥʦʚʠʜʦʚʽ ʧʦʩʽʚʠ ʢʫʢʫʨʫʜʟʠ. 

ɺʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʫ ʜʦʟʽ N120P60K90 ʩʧʨʠʷʣʠ ʧʽʜʚʠʱʝʥʥʶ 

ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʣʝʥʦʾ ʤʘʩʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ ʩʽʚʙʠ ʦʙʦʭ ʢʫʣʴʪʫʨ ʪʘ 

ʥʘʡʙʽʣʴʰʠʡ ʧʨʠʨʽʩʪ ʦʪʨʠʤʘʣʠ ʫ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʚ ʦʜʠʥ 

ʨʷʜʦʢ. ʇʦʨʷʜ ʟ ʮʠʤ ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ ʢʫʢʫʨʫʜʟʷʥʦ-ʙʦʙʦʚʠʭ ʩʫʤʽʰʦʢ 

ʢʦʣʠʚʘʣʘʩʴ ʟʘ ʨʦʢʘʤʠ ʤʽʞ ʚʘʨʽʘʥʪʘʤʠ ʚʽʜ 32,6 ʜʦ 68,3 ʪ/ʛʘ, ʧʦʨʽʚʥʷʥʦ ʟ 

ʦʜʥʦʚʠʜʦʚʠʤ ʧʦʩʽʚʦʤ ʢʫʢʫʨʫʜʟʠ 30,3ï64,2 ʪ/ʛʘ. 

ɺʠʷʚʣʝʥʦ, ʱʦ ʟ ʥʘʩʠʯʝʥʥʷʤ ʩʫʤʽʰʦʢ ʙʦʙʦʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʫ ʩʪʨʫʢʪʫʨʽ 

ʚʨʦʞʘʶ ʚʽʜʙʫʚʘʣʦʩʷ ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʢʠ ʢʘʯʘʥʽʚ ʽ ʣʠʩʪ,̫ ʦʢʨʽʤ ʚʘʨʽʘʥʪʫ 

ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ. ʋ ʘʛʨʦʬʽʪʦʮʝʥʦʟʽ ʷʢʦʛʦ ʧʨʦʩʪʝʞʫʻʪʴʩʷ 

ʧʽʜʞʠʚʣʝʥʥʷ ʢʫʢʫʨʫʜʟʠ ʧʦʞʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʟʘ ʨʘʭʫʥʦʢ ʩʫʤʽʩʥʦʾ ʢʫʣʴʪʫʨʠ. 

ʇʨʦʪʝ, ʥʘ ʚʘʨʽʘʥʪʘʭ ʙʝʟ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʤʽʞ ʢʦʤʧʦʥʝʥʪʘʤʠ ʫ ʧʦʩʽʚʽ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʤʽʞʚʠʜʦʚʘ ʢʦʥʢʫʨʝʥʮʽʷ ʟʘ ʬʘʢʪʦʨʠ ʞʠʪʪʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ 

ʩʠʣʴʥʦ ʧʨʠʛʥʽʯʫʚʘʣʠʩʷ ʨʦʩʣʠʥʠ ʢʫʢʫʨʫʜʟʠ, ʚ ʟʝʣʝʥʽʡ ʤʘʩʽ ʟʙʽʣʴʰʫʚʘʣʘʩʴ 

ʯʘʩʪʢʘ ʙʦʙʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʽ ʚʽʜʧʦʚʽʜʥʦ ʟʨʦʩʪʘʣʘ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʢʦʨʤʦʚʦʾ 

ʦʜʠʥʠʮʽ ʧʝʨʝʪʨʘʚʥʠʤ ʧʨʦʪʝʾʥʦʤ. ʊʘʢ, ʟʘ ʦʜʥʦʚʠʜʦʚʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʛʽʙʨʠʜʘ 

ʢʫʢʫʨʫʜʟʠ ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ, ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʢʦʨʤʦʚʦʾ ʦʜʠʥʠʮʽ 

ʧʝʨʝʪʨʘʚʥʠʤ ʧʨʦʪʝʾʥʦʤ ʩʪʘʥʦʚʠʣʘ 71,3ï71,6 ʛ ʥʝ ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʫʜʦʙʨʝʥʥʷ, 

ʪʦʜʽ ʷʢ ʫ ʧʦʩʽʚʘʭ ʩʦʾ ʽ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ  ʩʪʘʥʦʚʠʣʘ ʚʽʜʧʦʚʽʜʥʦ 154,8 ʽ 153,1 ʛ. ɿʘ 

ʩʫʤʽʩʥʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ ʟ ʢʫʢʫʨʫʜʟʦʶ ʚʽʜʤʽʯʝʥʘ ʪʝʥʜʝʥʮʽʷ 
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ʧʦʢʨʘʱʝʥʥʷ ʧʦʞʠʚʥʦʩʪʽ ʟʝʣʝʥʦʾ ʤʘʩʠ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ 

ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ ʚ ʢʦʨʤʦʚʽʡ ʦʜʠʥʠʮʽ.  

ɿʘ ʦʜʥʦʚʠʜʦʚʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʛʽʙʨʠʜʫ ʢʫʢʫʨʫʜʟʠ ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ 

ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʢʦʨʤʦʚʦʾ ʦʜʠʥʠʮʽ ʧʝʨʝʪʨʘʚʥʠʤ ʧʨʦʪʝʾʥʦʤ ʙʫʣʘ ʥʘ ʨʽʚʥʽ 71,4ï

71,7 ʛ. ʇʨʦʪʝ ʥʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʦʪʨʠʤʘʣʠ ʟʘ ʩʽʚʙʠ ʢʫʢʫʨʫʜʟʠ ʪʘ ʩʦʾ ʧʨʠ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʨʷʜʢʽʚ 2:2 (112,9 ʛ); ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ ʚ ʦʜʠʥ 

ʨʷʜʦʢ (102,3) ʪʘ 1:1 ʢʫʢʫʨʫʜʟʠ  ̔ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ (100,0 ʛ ʧʝʨʝʪʨʘʚʥʦʛʦ 

ʧʨʦʪʝʾʥʫ). 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʜʦʟʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʚ ʩʪʝʙʣʦʩʪʦʾ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʙʦʙʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ, ʟʥʠʞʝʥʥʷ 

ʡʦʛʦ ʯʘʩʪʢʠ ʚ ʩʫʤʽʰʮʽ ʽ ʚ ʢʽʥʮʝʚʦʤʫ ʨʝʟʫʣʴʪʘʪʽ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʢʦʨʤʦʚʦʾ 

ʦʜʠʥʠʮʽ ʧʝʨʝʪʨʘʚʥʠʤ ʧʨʦʪʝʾʥʦʤ. ɿʘ ʥʘʰʠʤʠ ʜʘʥʠʤʠ ʧʨʠ ʚʥʝʩʝʥʥʽ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ ʫ ʜʦʟʽ N120P60K90 ʽʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʘʨʽʘʥʪʽʚ ʥʘʡʙʽʣʴʰʽ ʧʦʢʘʟʥʠʢʠ 

ʦʪʨʠʤʘʣʠ ʟʘ ʩʽʚʙʠ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ (91,9 ʛ), ʱʦ ʜʦʚʦʜʷʪʴ ʡʦʛʦ 

ʧʝʨʝʚʘʛʫ ʥʘʜ ʽʥʰʠʤʠ ʬʦʥʘʤʠ ʫʜʦʙʨʝʥʥʷ ʪʘ ʩʧʦʩʦʙʦʤ ʩʽʚʙʠ. 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʧʦʢʘʟʥʠʢʽʚ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʦʚʝʜʝʥʦ, ʱʦ 

ʥʘʡʤʝʥʰ ̔ʚʠʪʨʘʪʠ ʦʪʨʠʤʘʣʠ ʟʘ ʚʠʨʦʱʫʚʘʥʥʷ ʦʜʥʦʚʠʜʦʚʦʛʦ ʧʦʩʽʚʫ ʩʦʾ ʥʘ ʬʦʥʽ 

ʙʝʟ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ï 4516 ʛʨʥ/ʛʘ. ɿʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ ʚʽʜʤʽʯʝʥʦ 

ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʜʦʜʘʪʢʦʚʦʶ ʚʘʨʪʽʩʪʶ 

ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʣʘʢʦʚʦʛʦ ʽ ʙʦʙʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ. ɿʘ ʚʥʝʩʝʥʥʷ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʚʠʪʨʘʪʠ ʟʨʦʩʣʠ ʫ ʦʜʥʦʚʠʜʦʚʠʭ ʧʦʩʽʚʘʭ ʜʦ 10520ï

13300 ʛʨʥ/ʛʘ ʪʘ ʚ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ ʟ 7940ï11520 ʜʦ 10720ï14300 ʛʨʥ/ʛʘ, 

ʟʘʣʝʞʥʦ ʚʽʜ ʜʦʟʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ N60P30K45 ʽ N120P60K90. 

ʅʘʡʤʝʥʰʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʦʜʥʦʛʦ ʮʝʥʪʥʝʨʘ ʢʦʨʤʦʚʠʭ ʦʜʠʥʠʮʴ ʟʝʣʝʥʦʾ ʤʘʩʠ 

ʚʽʜʤʽʯʝʥʘ ʥʘ ʬʦʥʽ ʙʝʟ ʜʦʙʨʠʚ, ʱʦ ʩʪʘʥʦʚʠʣʘ ʚ ʦʜʥʦʚʠʜʦʚʠʭ ʧʦʩʽʚʘʭ ʢʫʢʫʨʫʜʟʠ 

ʛʽʙʨʠʜʘ ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ ï 1150 ʛʨʥ/ʪ, ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ï 

1266, ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ʡ ʦʜʠʥ ʨʷʜʦʢ ʩʦʾ ï 1173 ʽ ʪʨʠ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ  ̔ʜʚʘ 

ʨʷʜʢʠ ʩʦʾ ï 1440 ʛʨʥ/ʪ. ʅʘʡʚʠʱʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʦʜʥʦʛʦ ʮʝʥʪʥʝʨʘ ʢʦʨʤʦʚʦʾ 

ʦʜʠʥʠʮʽ ʚʽʜʤʽʯʝʥʘ ʟʘ ʦʜʥʦʚʠʜʦʚʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ, ʷʢʘ ʩʢʣʘʜʘʣʘ 

2793 ʛʨʥ/ʪ. ɿʘ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʚʽʜʙʫʚʘʣʦʩ ɹ ʟʙʽʣʴʰʝʥʥʷ 
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ʩʦʙʽʚʘʨʪʦʩʪʽ ʢʦʨʤʦʚʦʾ ʦʜʠʥʠʮʽ ʟ ʦʜʥʦʯʘʩʥʠʤ ʾʾ ʟʥʠʞʝʥʥʷʤ, ʧʦʨʽʚʥʷʥʦ ʟ 

ʦʜʥʦʚʠʜʦʚʠʤ ʧʦʩʽʚʦʤ ʢʫʢʫʨʫʜʟʠ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ N120P60K90, ʚʽʜʧʦʚʽʜʥʦ ï 

1545, 1372, 1493, 1506 ʛʨʥ/ʪ. ʇʦʜʽʙʥʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʽ ʧʽʜ ʯʘʩ 

ʘʥʘʣʽʟʫ ʧʦʢʘʟʥʠʢʽʚ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ. 

ʅʘʡʙʽʣʴʰʠʡ ʫʤʦʚʥʦ ʯʠʩʪʠʡ ʧʨʠʙʫʪʦʢ ʦʪʨʠʤʘʣʠ ʟʘ ʟʤʽʰʘʥʦʾ ʩʽʚʙʠ 

ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ï 16131 ʛʨʥ/ʛʘ ʥʘ ʬʦʥʽ ʧʦʜʽʚʡʥʦʾ ʜʦʟʠ ʚʥʝʩʝʥʥʷ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ (N120P60K90), ʪʦʜʽ ʷʢ ʥʘ ʥʝʫʜʦʙʨʝʥʦʤʫ ʬʦʥʽ ʚʽʥ ʥʝ 

ʧʝʨʝʚʠʱʫʚʘʚ ï 12532 ʛʨʥ/ʛʘ. ʅʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʦʪʨʠʤʘʣʠ ʥʘ 

ʬʦʥʽ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʧʨʠ ʯʝʨʝʟʨʷʜʥʽʡ ʩʽʚʙʽ ʢʫʢʫʨʫʜʟʠ ʽ 

ʩʦʾ ï 167 %. 

ʉʦʙʽʚʘʨʪʽʩʪʴ ʢʦʨʤʦʚʠʭ ʦʜʠʥʠʮʴ ʦʜʥʦʚʠʜʦʚʠʭ ʧʦʩʽʚʽʚ ʛʽʙʨʠʜʘ ʢʫʢʫʨʫʜʟʠ 

ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ ʥʘ ʬʦʥʽ ʙʝʟ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʙʫʣʘ ʥʘʡʤʝʥʰʘ 

ʪʘ ʩʪʘʥʦʚʠʣʘ 1129 ʛʨʥ/ʪ, ʷʢʘ ʟʨʦʩʣʘ ʫ 2,08 ʨʘʟʠ, ʚʙʦ ʙʫʣʘ ʥʘ ʨʽʚʥʽ 2349 ʛʨʥ/ʪ ʟʘ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʷʜʢʽʚ 1:2 ʢʫʢʫʨʫʜʟʠ ʪʘ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ. ɺʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ 

ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ ʟʘʙʝʟʧʝʯʠʣʠ ʚʘʨʽʘʥʪʠ ʟʘ ʩʭʝʤʦʶ 

ʨʦʟʤʽʱʝʥʥʷ ʨʷʜʢʽʚ 2:2 ʢʫʢʫʨʫʜʟʠ ʽ ʩʦʾ ï 9892 ʛʨʥ/ʪ ʪʘ 1:2 ʢʫʢʫʨʫʜʟʠ ʽ ʙʦʙʽʚ 

ʢʦʨʤʦʚʠʭ ï 23563 ʛʨʥ/ʪ. 

ʅʘʡʙʽʣʴʰʠʡ ʫʤʦʚʥʦ ʯʠʩʪʠʡ ʧʨʠʙʫʪʦʢ ʦʪʨʠʤʘʣʠ ʟʘ ʩʫʤʽʩʥʦʾ ʩʽʚʙʠ 

ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ʥʘ ʬʦʥʽ ʚʥʝʩʝʥʥʷ N120P60K90 ï 18021 ʛʨʥ/ʛʘ. 

ʈʽʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʟʘʣʝʞʘʚ ʚʽʜ ʩʧʦʩʦʙʫ ʨʦʟʤʽʱʝʥʥʷ 

ʢʫʢʫʨʫʜʟʠ ʪʘ ʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ ʥʘ ʧʣʦʱʽ, ʷʢʠʡ ʟʥʘʭʦʜʠʚʩʷ ʚ ʤʝʞʘʭ 114ï131 %. 

ʅʘʡʙʽʣʴʰʠʡ ʚʽʜʩʦʪʦʢ ʧʦʢʘʟʘʣʠ ʚʘʨʽʘʥʪʠ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ï 

131 % ʪʘ ʥʘʡʤʝʥʰʠʡ ʧʦʢʘʟʥʠʢ (114 %) ʟʘʙʝʟʧʝʯʠʣʠ ʧʦʩʽʚʠ ʧʨʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 

ʨʷʜʢʽʚ 2:2 (ʢʫʢʫʨʫʜʟʠ ʽ ʩʦʾ) ʥʘ ʬʦʥʽ ʫʜʦʙʨʝʥʥʷ N120P60K90. ʊʘʢʽ ʩʧʦʩʦʙʠ ʩʽʚʙʠ, 

ʷʢ ʯʝʨʝʟʨʷʜʥʠʡ ʧʦʩʽʚ ʢʫʢʫʨʫʜʟʠ ʽ ʩʦʾ ʟʘʙʝʟʧʝʯʠʣʠ ʨʽʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ 

ʚʠʨʦʙʥʠʮʪʚʘ 119 %, ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ʽ ʦʜʠʥ ʨʷʜʦʢ ʩʦʾ 118 % ʪʘ 116 % ʜʚʘ 

ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ʽ ʪʨʠ ʨʷʜʢʠ ʩʦʾ, ʘʣʝ ʚʦʥʠ ʧʝʨʝʚʠʱʫʚʘʣʠ ʜʘʥʥʽ (104 %), 

ʦʪʨʠʤʘʥʽ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ  

ɸʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʚʽʜʯʠʪʴ ʧʨʦʪʝ, ʱʦ 

ʥʘʡʙʽʣʴʰʝ ʘʢʫʤʫʣʶʚʘʣʦʩʴ ʝʥʝʨʛʽʾ ʚ ʩʫʭʽʡ ʨʝʯʦʚʠʥʽ ʟʝʣʝʥʦʾ ʤʘʩʠ ʢʫʢʫʨʫʜʟʠ ʟ 

ʩʦʻʶ ʟʘ ʩʽʚʙʠ ʾʭ ʚ ʦʜʠʥ ʨʷʜʦʢ, ʱʦ ʩʪʘʥʦʚʠʣʘ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʛʽʙʨʠʜʘ 
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ʢʫʢʫʨʫʜʟʠ ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ 200 ɻɼʞ/ʛʘ, ʪʦʜʽ ʷʢ ʟʘ ʩʽʚʙʠ ʛʽʙʨʠʜʘ ʢʫʢʫʨʫʜʟʠ 

ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ ï 214 ɻɼʞ/ʛʘ ʥʘ ʬʦʥʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʫ 

ʜʦʟʽ N120P60K90. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʛʽʙʨʠʜ ʢʫʢʫʨʫʜʟʠ, ʩʦʷ, ʙʦʙʠ ʢʦʨʤʦʚʽ, ʟʤʽʰʘʥʠʡ ʧʦʩʽʚ, 

ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ, ʬʘʟʘ ʨʦʟʚʠʪʢʫ, ʧʣʦʱʘ ʘʩʠʤʽʣʷʮʽʡʥʦʾ ʧʦʚʝʨʭʥʽ, ʚʨʦʞʘʡʥʽʩʪʴ, 

ʢʦʨʤʦʚʘ ʦʜʠʥʠʮʷ, ʧʝʨʝʪʨʘʚʥʠʡ ʧʨʦʪʝʾʥ. 

 

ʉʇʀʉʆʂ ʇʋɹʃɯʂɸʎɯʁ ɿɸ ʊɽʄʆʖ ɼʀʉɽʈʊɸʎɯɰ 

ʇʨʘʮʽ, ʚ ʷʢʠʭ ʦʧʫʙʣʽʢʦʚʘʥʽ ʦʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʾ: 

1. ʇʨʠʭʦʜʴʢʦ ɺ. ʆ. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʟ 

ʚʠʩʦʢʦʙʽʣʢʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʫ ʇʨʘʚʦʙʝʨʝʞʥʦʤʫ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ. ɿʙ. 
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Prykhodko V.O. Improvement of growing technology of mixed corn sowings 

with high protein crops for silage in the southern part of the Right-Bank Forest 

Steppe of Ukraine. - Qualifying scientific work on the rights of the manuscript. 

Dissertation for the degree of Candidate of Agricultural Sciences by the 

speciality 06.01.12 - forage production and grassland science. Uman National 

University of Horticulture, Uman, 2019. 

The dissertation presents the results of studies of the productivity of mixed corn 

sowings of different groups of ripeness depending on the species composition of the 

legume component, the scheme of placement of the studied crops in 

agrophytocenoses at different levels of mineral nutrition while growing on silage. 

During the years of research, no significant difference between the growth and 

development phases of corn and leguminous crops when growing in single and 

mixed sowings was found. It was noted that stages of organogenesis in corn plants 

in the unfertilized variants were 2ï3 days earlier compared to the application of 

mineral fertilizers at the dose of N60P30K45 and N120P60K90. At the same time, the 

mineral fertilizers contributed to the extension of the vegetation period of the single-

species sowings of corn, soybean and fodder beans by 2 days under applying of 

N60P30K45 and by 2-4 days at the background of N120P60K90 compared to the sowings 

under the control without fertilizers. The duration of vegetation increased by 3 days 

under a single dose of mineral fertilizers in the mixed sowings of corn with soybean 

and fodder beans, while by 5-6 days under a maximum dose and sowing of corn with 

legumes in one row, and by 3-4 days under different rotation of rows with corn and 

legumes in relation to unfertilized variants. 

The use of the mineral fertilizers at a dose of N120ʈ60ʂ90 while growing of corn 

and legumes at different ways of their placing in agrophytocenosis provided the 

highest indicators of plant height, which was 211 cm in the hybrids of Petrivskyi 169 

MB corn and 216 cm in Kharkivskyi 295 MB, when it was 84 and 91 cm in soybean 

and fodder beans, respectively. Biometric indicators in the subsequent periods of 

growth and development in both single and mixed sowings had a similar tendency 
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to single (N60ʈ30ʂ45) and zero (without mineral fertilizers application) nutrition 

backgrounds. 

Studies showed that the mineral fertilizers, regardless of the dose of the active 

substance, provided a significant increase in the yield of green mass, regardless of 

the ratio of rows of both crops in the sowing. The variants of joint growing of 

Petrivskyi 169 MB corn hybrid with fodder beans when sowing in one row and the 

use of the mineral fertilizers at a dose of N120ʈ60ʂ90 formed the highest yield of green 

mass that was 33,1ï41,4 t/ha, which was 2,3ï18,6 t/ha significantly more than other 

schemes of joint sowing. The largest proportion of soybean in the structure of green 

mass yield in the studied corn hybrids of Petrivskyi 169 MB and Kharkivskyi 295 

MB was observed with the ratio of rows 1:2, or one row of corn and two rows of 

soybean - 9.9ï11.1 and 9.7ï10.9 t/ha respectively. Mixed sowings of corn and 

soybean and corn with fodder beans provided the highest yield of green mass ï 36.5-

45.7 t/ha (Petrivskyi 169 MB hybrid) and 40.0-48.6 t/ha (Kharkivskyi 295 MB 

hybrid) by sowing of both crops in one row at the background of mineral fertilizer 

of N120ʈ60ʂ90. 

It was found that the largest area of leaf surface during the inter-phase period 

of milk-waxy ripeness of corn was formed in the plants at the background of mineral 

fertilizers application, compared to the control without fertilizers. Observations 

showed that the plants provided a larger area of leaf surface in agrophytocenoses 

with soybean compared with fodder beans. The application of the maximum dose of 

the mineral fertilizers (N120P60K90) contributed to the intensive formation of plant 

leaf apparatus. The area of the leaf surface of the phytocenosis was at the level of 

54.5 and 50.3 thousand m2/ha, respectively, under the sowing of the corn hybrid of 

Petrivskyi 169 MB with soybean in one row and a corn with fodder beans in one 

row compared with single-species sowing of corn which was 51.9 thousand m2/ha. 

The highest indicators of the area of the assimilation surface of 57.5 thousand m2/ha 

were provided by mixed corn sowings of Kharkivskyi 295 MB with soybean in one 

row, which increased by 2.3 thousand m2/ha under the single corn sowings and by 

15.2 thousand m2/ha under the control variants. 



12 

The net productivity of photosynthesis was stipulated by the studied factors 

with the best indicators when sowing of both components in one row. The net 

productivity of photosynthesis in the control was 5.30ï5.49 g/m2 per day when used 

early-ripening corn hybrid of Petrivskyi 169 MB in mixed sowings, while it 

increased to 5.86ï6.19 g/m2 under the application of mineral fertilizers in the 

sowings with soybean and it rose to 5.71ï6.08 g/m2 per day with fodder beans. The 

indicators of net photosynthesis productivity in soybean sowings provided the 

highest values of 6.35 and 6.28 g/m2 per day with fodder beans in agrophytocenoses 

with adding a middle-early corn hybrid of Kharkivskyi 295 MB. Increasing or 

decreasing the rows of corn and legumes in the sowings did not exceed the obtained 

results. 

The positive effect of high protein components on the rational use of soil 

moisture compared to single-species sowings for silo was found. In particular, the 

application of mineral fertilizers in combination with different ratios of the rows of 

corn and legumes allowed to optimize the non-production spend of moisture for the 

formation of the crop unit. These factors are crucial for optimizing the structure of 

fodder sowing in the conditions of unstable moisture. The productivity of grass-and-

legume mixed sowings with adding of corn hybrids of Kharkivskyi 295 MB and 

Petrivskyi 169 MB was determined by the total moisture consumption for the 

vegetation period by 51 and 55%, respectively, with close correlation coefficients (r 

= 0.71 and 0.74 Ñ 0.01) according to the calculated coefficients of determination. 

It was already known that the fodder productivity of single-species corn 

sowings increased by 34% due to the additional sowing of legumes and it was largely 

conditioned by hydrothermal conditions. Studies showed that the efficiency of 

nutrient use from the soil decreased under insufficient moisture supply during the 

growth of green mass and the decrease in the yield of green mass in the mixed 

sowings due to competition for life factors was observed. Regardless of the level of 

fertilization, the yield of green mass was significantly lower compared to single-crop  

sowings of corn - 33.9 and 38.6 t/ha, respectively, except for corn sowing with 

soybean in one row at the background of N60P30K45 application, which was 
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statistically equal to control with the yield of 41.1 t/ha. 

One-species sowings of corn provided the highest yield under the growing of 

the mixed crops of legumes with corn hybrid of Kharkivskyi 295 MB at the 

background without fertilizer application on average over the years of research. The 

application of mineral fertilizers at a dose of N120P60K90 helped to increase the yield 

of green mass irrespective of the method of sowing of both crops and the highest 

increase was obtained in the mixed sowings of corn with soybean in one row. At the 

same time, the yield of green mass of corn-legume mixtures varied from 32.6 to 68.3 

t/ha compared to the single-species sowing of corn of 30.3-64.2 t/ha over the years 

between the variants. 

It was found that there was a decrease in the number of cobs and leaves with 

the mixtures saturation with the bean component in the yield structure, except the 

variant of corn with soybean in one row. Nutrition of corn with nutrients at the 

expense of the compatible culture in agrophytocenosis was observed. However, 

interspecific competition for life factors in the variants without fertilizer application 

between the components in the sowing was observed. As a result, corn plants were 

strongly suppressed, the proportion of legume component increased in the green 

mass and accordingly the availability of the fodder unit with digestible protein 

increased.  

Thus, the availability of the fodder unit with digestible protein under one-

species growing of corn hybrid of Petrivskyi 169 MB was 71.3-71.6 g, regardless of 

the level of fertilizer, whereas it was 154.8 and 153.1 g in soybean and fodder bean, 

respectively. There was a tendency to improve the nutritional value of the green 

mass by increasing the content of digestible protein in the fodder unit under the joint 

growing of legumes with corn. 

The availability of the fodder unit with digestible protein under one-species 

growing of corn hybrid of Kharkivskyi 295 MB was 71.4-71.7 g. However, the 

highest indicators were obtained under sowing of corn and soybean at a row ratio of 

2:2 (112.9 g); corn with fodder beans in one row (102.3) and 1:1 of corn and fodder 

beans (100.0 g of digestible protein). 
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It is established that inhibition in the growth and development of the legume 

component, reducing its share in the mixture was noticed while increasing the dose 

of fertilizers in the stem and ultimately the availability of the fodder unit with 

digestible protein. According to our data, sowing of corn with soybean in one row 

obtained the highest values (91.9 g) among the investigated variants when applying 

mineral fertilizers at a dose of N120P60K90, which proved its superiority over other 

fertilizer backgrounds and sowing method. 

It was proved that the lowest costs - 4516 UAH/ha were received under growing 

of single-species sowing of soybean at the background without mineral fertilizers 

based on the analysis of economic efficiency indicators. An increase in costs was 

observed under growing of mixed sowing, which was stipulated by the additional 

cost of the seed material of cereal and legume components. costs in one-species 

sowings increased up to 10520-13300 UAH/ha and from 7940-111520 to 10720-

14300 UAH/ha in the mixed sowings, depending on the dose of mineral fertilizers 

of N60P30K45 and N120P60K90 while mineral fertilizer applying. 

The lowest prime cost of one centner of fodder unit of the green mass was noted 

at the background without fertilizers, which amounted 1150 UAH/t in single-species 

sowings of corn hybrid of Petrivskyi 169 MB, 1266 UAH/t in the variant of corn 

with soybean in one row, 1173 UAH/t in the variant of two rows of corn and one 

row of soybean and 1440 UAH/t with three rows of corn and two rows of soybean. 

The highest prime cost of one centner of fodder unit was received under one-species 

growing of fodder beans, which was 2793 UAH/t. The application of mineral 

fertilizers resulted in the increase in the prime cost of the fodder unit with its 

simultaneous decrease, compared with one-species sowing of corn under the use of 

N120P60K90 - 1545, 1372, 1493, 1506 UAH/t, respectively. A similar pattern was 

observed in the analysis of the prime cost indicators of digestive protein. 

The highest conditional net profit of 16131 UAH/ha was obtained under mixed 

sowing of corn with soybean in one row at the background of double dose of mineral 

fertilizers application (N120P60K90), while it did not exceed - 12532 UAH/ha at the 

unfertilized background. The highest level of profitability of 167% was got at the 

background without the use of mineral fertilizers under the skip-row sowing of corn 
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and soybean. 

The prime cost of the fodder units of one-species sowings of corn hybrid of 

Kharkivskyi 295 MB at the background without mineral fertilizers was the lowest 

and amounted to 1129 UAH/t, which increased by 2.08 times, or it was at the level 

of 2349 UAH/t for the ratio of rows with corn and fodder beans of 1:2. the variants 

under the scheme of rows arrangement with corn and soybean of 2:2 provided the 

high indicators of the prime cost of digestible protein of 9892 UAH/t and 23563 

UAH/t with corn and fodder beans of 1:2 row ratio. 

The highest conditional net profit of 18021 UAH/ha was obtained by joint 

sowing of corn with soybean in one row at the background of N120P60K90 application. 

The profitability level of production depended on the method of corn and legumes 

placing on the area, which was in the range of 114-131%. The variants with corn 

and soybean in one row showed the highest percentage of 131% and the sowings at 

2:2 row ratio (corn and soybean) at the fertilizer background of N120P60K90 provided 

the lowest indicator (114%). Sowing methods such as skip-row sowing of corn and 

soybean produced the profitability level of production of 119%, 118% with two rows 

of corn and one row of soybean and 116% with two rows of corn and three rows of 

soybean, but they exceeded the data (104%) obtained in the control variant 

The analysis of energy efficiency indicators showed, however, that the most 

energy was accumulated in the dry matter of the green mass of corn with soybean 

under sowing them in one row, which amounted to 200 GJ/ha while using of a corn 

hybrid of Petrivskyi 169 MB, whereas it was 214 GJ/ha under the sowing of corn 

hybrid of Kharkivskyi 295 MB at the background of mineral fertilizers application 

at a dose of N120P60K90. 

Keywords: corn hybrid, soybean, fodder beans, mixed sowing, water 

consumption, development phase, area of assimilation surface, yield, fodder unit, 

digestible protein. 
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ɺʉʊʋʇ 

 

ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʢʦʨʤʦʚʠʨʦʙʥʠʮʪʚʘ ʻ ʚʠʨʦʙʥʠʮʪʚʦ ʢʦʨʤʽʚ ʚ 

ʥʝʦʙʭʽʜʥʽʡ ʢʽʣʴʢʦʩʪʽ ʜʣʷ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʚʘʨʠʥʥʠʮʪʚʘ 

ʚʠʩʦʢʦʷʢʽʩʥʠʤʠ, ʜʝʰʝʚʠʤʠ, ʘ ʛʦʣʦʚʥʝ ʟʙʘʣʘʥʩʦʚʘʥʠʤʠ ʟʘ ʧʨʦʪʝʾʥʦʤ ʢʦʨʤʘʤʠ. 

ʅʘʞʘʣʴ, ʟʘ ʦʩʪʘʥʥʽ ʢʽʣʴʢʘ ʨʦʢʽʚ ʧʦʛʦʣʽʚô̫ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ ʨʽʟʢʦ 

ʩʢʦʨʦʪʠʣʦʩʷ ʫ 2,7 ʨʘʟʠ. ɼʝʬʽʮʠʪ ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ ʚ ʨʘʮʽʦʥʘʭ ʪʚʘʨʠʥ 

ʩʪʘʥʦʚʠʪʴ 25 %, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʝʨʝʚʠʪʨʘʪʠ ʢʦʨʤʽʚ ʫ 1,3ï1,4 ʨʘʟʠ ʪʘ 

ʥʝʜʦʙʦʨʫ ʧʨʦʜʫʢʮʽʾ ʥʘ 3034 %  ̔ ʚ ʩʚʦʶ ʯʝʨʛʫ ʟʜʦʨʦʞʯʘʥʥʷ ʧʨʦʜʫʢʮʽʾ ʫ  

2,5 ʨʘʟʠ [1 5]. 

ɺʠʨʽʰʠʪʠ ʮʽ ʧʨʦʙʣʝʤʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʤʽʰʘʥʽ ʧʦʩʽʚʠ ʢʫʢʫʨʫʜʟʠ 

ʟ ʚʠʩʦʢʦʙʽʣʢʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʋ ʟʘʙʝʟʧʝʯʝʥʥʽ ʪʚʘʨʠʥʥʠʮʪʚʘ ʚʠʩʦʢʦʷʢʽʩʥʠʤʠ 

ʢʦʨʤʘʤʠ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʥʘʣʝʞʠʪʴ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽʡ ʧʽʟʥʽʡ ʷʨʽʡ ʢʫʣʴʪʫʨʽ ï 

ʢʫʢʫʨʫʜʟʽ. ʇʨʦʪʝ ʟʘ ʚʤʽʩʪʦʤ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ ʚʦʥʘ ʧʦʩʪʫʧʘʻʪʴʩʷ ʟʝʨʥʦʙʦʙʦʚʠʤ 

ʢʫʣʴʪʫʨʘʤ, ʜʝ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʦʜʥʽʻʾ ʢʦʨʤʦʚʦʾ ʦʜʠʥʠʮʽ ʩʪʘʥʦʚʠʪʴ 60 75 ʛ, ʱʦ 

ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ ʧʦʚʥʦʮʽʥʥʦʾ ʛʦʜʽʚʣʽ ʪʚʘʨʠʥ ʪʘ ʟʘʛʦʪʽʚʣʽ ʟ ʥʝʾ ʨʽʟʥʠʭ ʚʠʜʽʚ 

ʢʦʨʤʽʚ. ʊʦʤʫ, ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʢʦʨʤʫ 

ʜʦʮʽʣʴʥʦ ʚʠʨʦʱʫʚʘʪʠ ʢʫʢʫʨʫʜʟʫ ʚ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ ʽʟ ʚʠʩʦʢʦʙʽʣʢʦʚʠʤʠ 

ʢʫʣʴʪʫʨʘʤʠ, ʘ ʩʘʤʝ ʩʦʻʶ ʪʘ ʢʦʨʤʦʚʠʤʠ ʙʦʙʘʤʠ. 

ʇʨʦʪʝ, ʟʘ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʢʫʨʫʜʟʠ ʨʽʟʥʠʭ ʛʨʫʧ ʩʪʠʛʣʦʩʪʽ ʚ ʟʤʽʰʘʥʠʭ 

ʧʦʩʽʚʘʭ ʽʟ ʟʝʨʥʦʙʦʙʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʱʝ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʥʽ ʩʧʦʩʦʙʠ ʩʽʚʙʠ 

ʪʘ ʜʦʟʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʟʘʛʦʪʽʚʣʽ ʩʠʣʦʩʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʩʪʨʠʤʫʚʘʥʥʷ ʨʦʟʰʠʨʝʥʥʷ ʾʭ ʧʣʦʱ ʧʦʩʽʚʫ ʚ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʟ ʨʦʟʚʠʥʫʪʠʤ 

ʪʚʘʨʠʥʥʠʮʪʚʦʤ. 

ɺʽʜʧʦʚʽʜʥʦ, ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʧʦʞʠʚʥʦʩʪʽ 

ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʽʟ ʢʫʢʫʨʫʜʟʠ ʟʘ ʨʘʭʫʥʦʢ ʜʦʙʦʨʫ ʚʠʩʦʢʦʙʽʣʢʦʚʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʜʦʟ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʩʧʦʩʦʙʫ ʩʽʚʙʠ ʻ ʘʢʪʫʘʣʴʥʠʤ ʪʘ 

ʧʦʪʨʝʙʫʻ ʥʘʫʢʦʚʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ. 

ɿʚô̫ ʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. ʈʦʙʦʪʘ 
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ʚʭʦʜʠʣʘ ʚ ʪʝʤʘʪʠʢʫ ʜʦʩʣʽʜʞʝʥʴ ʢʘʬʝʜʨʠ ʨʦʩʣʠʥʥʠʮʪʚʘ, ʷʢʘ ʚʠʢʦʥʫʚʘʣʘʩʴ ʥʘ 

ʟʘʤʦʚʣʝʥʥʷ ʄʽʥʽʩʪʝʨʩʪʚʘ ɸʇʂ ʋʢʨʘʾʥʠ, ʜʝʨʞʘʚʥʠʡ ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ 

0101U004495 ñʆʧʪʠʤʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʽ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʘʛʨʦʝʢʦʩʠʩʪʝʤ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠò. 

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ. ʋʜʦʩʢʦʥʘʣʠʪʠ ʘʛʨʦʪʝʭʥʽʯʥʽ ʧʨʠʡʦʤʠ 

ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʢʫʨʫʜʟʠ ʚ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ ʟ ʚʠʩʦʢʦʙʽʣʢʦʚʠʤʠ 

ʢʫʣʴʪʫʨʘʤʠ ʥʘ ʩʠʣʦʩ ʚ ʫʤʦʚʘʭ ʧʽʚʜʝʥʥʦʾ ʯʘʩʪʠʥʠ ʧʨʘʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ. 

ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ: 

ï ʜʦʩʣʽʜʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʢʫʢʫʨʫʜʟʠ ʪʘ ʙʦʙʦʚʠʭ 

ʢʫʣʴʪʫʨ ʫ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʷʜʢʽʚ ʢʦʤʧʦʥʝʥʪʽʚ 

ʪʘ ʜʦʟ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ; 

ï ʫʩʪʘʥʦʚʠʪʠ ʚʧʣʠʚ ʩʧʦʩʦʙʫ ʩʽʚʙʠ ʥʘ ʧʣʦʱʫ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ, 

ʯʠʩʪʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʬʦʪʦʩʠʥʪʝʟʫ ʪʘ ʩʠʥʪʝʟ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʢʫʢʫʨʫʜʟʷʥʦ-

ʙʦʙʦʚʠʭ ʩʫʤʽʰʦʢ ʟʘ ʨʽʟʥʦʛʦ ʬʦʥʫ ʫʜʦʙʨʝʥʥʷ;  

ï ʚʠʟʥʘʯʠʪʠ ʚʧʣʠʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ, 

ʧʦʞʠʚʥʽʩʪʴ ʛʨʫʥʪʫ ʪʘ ʟʘʙʫʨôʷʥʝʥʽʩʪʴ ʘʛʨʦʬʽʪʦʮʝʥʦʟʫ ʦʜʥʦʨʽʯʥʠʭ ʢʫʣʴʪʫʨ ʚ 

ʦʜʥʦʚʠʜʦʚʠʭ ʽ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ; 

ï ʚʠʚʯʠʪʠ ʚʧʣʠʚ ʜʦʟ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʽ ʩʧʦʩʦʙʫ ʩʽʚʙʠ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʢʫʢʫʨʫʜʟʷʥʦ-ʙʦʙʦʚʠʭ 

ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ; 

ï ʜʘʪʠ ʝʢʦʥʦʤʽʯʥʫ ʪʘ ʙʽʦʝʥʝʨʛʝʪʠʯʥʫ ʦʮʽʥʢʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʨʦʱʫʚʘʥʥʷ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʟ ʚʠʩʦʢʦʙʽʣʢʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʥʘ 

ʩʠʣʦʩ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʨʦʮʝʩʠ ʨʦʩʪʫ, ʨʦʟʚʠʪʢʫ ʢʫʢʫʨʫʜʟʠ ʨʽʟʥʠʭ ʛʨʫʧ 

ʩʪʠʛʣʦʩʪʽ, ʩʦʾ, ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ ʚ ʦʜʥʦʚʠʜʦʚʠʭ ʽ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ, ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʚʨʦʞʘʶ ʟʘʣʝʞʥʦ ʚʽʜ ʜʦʟ ʜʦʙʨʠʚ ʽ ʩʧʦʩʦʙʫ ʩʽʚʙʠ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʨʦʩʣʠʥʠ ʢʫʢʫʨʫʜʟʠ ʨʘʥʥʴʦʩʪʠʛʣʦʛʦ, 

ʩʝʨʝʜʥʴʦʨʘʥʥʴʦʩʪʠʛʣʦʛʦ ʛʽʙʨʠʜʘ, ʩʦʾ, ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ, ʜʦʟʠ ʜʦʙʨʠʚ, ʩʧʦʩʽʙ 

ʩʽʚʙʠ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ʄʝʪʦʜ ʛʽʧʦʪʝʟ ï ʜʣʷ ʩʢʣʘʜʘʥʥʷ ʩʭʝʤ ʜʦʩʣʽʜʽʚ; 
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ʦʢʦʤʽʨʥʠʡ ï ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʬʝʥʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʨʦʩʪʫ ʢʫʢʫʨʫʜʟʠ, ʩʦʾ ʪʘ ʙʦʙʽʚ 

ʢʦʨʤʦʚʠʭ ʫ ʯʠʩʪʠʭ ʽ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ; ʜʽʘʣʝʢʪʠʯʥʠʡ ï ʧʽʜ ʯʘʩ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʟʘ ʧʨʦʮʝʩʘʤʠ ʬʦʨʤʫʚʘʥʥʷ ʛʫʩʪʦʪʠ ʧʦʩʽʚʽʚ ʽ ʜʠʥʘʤʽʢʠ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ; 

ʪʝʨʤʦʩʪʘʪʥʦ-ʚʘʛʦʚʠʡ ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ, 

ʩʫʤʘʨʥʦʛʦ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ, ʘ ʪʘʢʦʞ ʜʠʥʘʤʽʢʠ 

ʥʘʨʦʩʪʘʥʥʷ ʙʽʦʤʘʩʠ ʨʦʩʣʠʥ; ʤʝʪʦʜ ʘʥʘʣʽʟʫ ï ʜʣʷ ʜʝʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʦʙôʻʢʪʫ 

ʜʦʩʣʽʜʞʝʥʴ; ʤʝʪʦʜ ʧʨʦʤʽʨʽʚ ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʠʥʘʤʽʢʠ ʚʠʩʦʪʠ ʨʦʩʣʠʥ; ʤʝʪʦʜ 

ʚʠʩʽʯʦʢ ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʠʥʘʤʽʢʠ ʥʘʨʦʩʪʘʥʥʷ ʧʣʦʱʽ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ; 

ʤʝʪʦʜ ʩʠʥʪʝʟʫ ï ʜʣʷ ʬʦʨʤʫʣʶʚʘʥʥʷ ʚʠʩʥʦʚʢʽʚ, ʫʟʘʛʘʣʴʥʝʥʴ ʽ ʨʝʢʦʤʝʥʜʘʮʽʡ 

ʚʠʨʦʙʥʠʮʪʚʫ; ʤʝʪʦʜ ʽʥʜʫʢʮʽʾ ï ʧʽʜ ʯʘʩ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʘʨʽʘʥʪʽʚ ʟ ʥʘʡʚʠʱʦʶ 

ʚʨʦʞʘʡʥʽʩʪʶ ʪʘ ʷʢʽʩʪʶ ʩʠʣʦʩʥʦʾ ʤʘʩʠ; ʤʝʪʦʜ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ï ʧʽʜ 

ʯʘʩ ʧʣʘʥʫʚʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʧʽʜʛʦʪʦʚʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʜʦ ʘʥʘʣʽʟʫ ʽ 

ʚʠʚʯʝʥʥʷ ʚʽʨʦʛʽʜʥʦʩʪʽ ʜʘʥʠʭ ʟʘ ʧʝʚʥʦʾ ʪʦʯʥʦʩʪʽ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ 

ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʣʘ ʫ ʚʠʷʚʣʝʥʥʽ 

ʟʘʣʝʞʥʦʩʪʝʡ ʚʧʣʠʚʫ ʜʦʟ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʩʧʦʩʦʙʫ ʩʽʚʙʠ ʢʫʢʫʨʫʜʟʠ 

ʨʽʟʥʠʭ ʛʨʫʧ ʩʪʠʛʣʦʩʪʽ, ʩʦʾ ʪʘ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ ʥʘ ʧʨʦʮʝʩʠ ʨʦʩʪʫ, ʨʦʟʚʠʪʢʫ ʪʘ 

ʬʦʨʤʫʚʘʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʽ ʷʢʦʩʪʽ ʟʝʣʝʥʦʾ ʤʘʩʠ ʚ ʫʤʦʚʘʭ ʧʽʚʜʝʥʥʦʾ ʯʘʩʪʠʥʠ 

ʧʨʘʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ. 

ʋʧʝʨʰʝ: 

ï ʚʩʪʘʥʦʚʣʝʥʦ ʟʤʽʥʠ ʨʦʩʪʫ ʡ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʢʫʢʫʨʫʜʟʠ ʨʽʟʥʠʭ ʛʨʫʧ 

ʩʪʠʛʣʦʩʪʽ ʪʘ ʟʝʨʥʦʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ ʟʘʣʝʞʥʦ ʚʽʜ ʜʦʟ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ 

ʩʧʦʩʦʙʫ ʨʦʟʤʽʱʝʥʥʷ ʚ ʘʛʨʦʬʽʪʦʮʝʥʦʟʽ; 

ï ʜʦʩʣʽʜʞʝʥʦ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ, ʧʦʞʠʚʥʽʩʪʴ ʛʨʫʥʪʫ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ 

ʬʦʨʤʫʚʘʥʥʷ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʨʦʩʣʠʥ ʢʫʢʫʨʫʜʟʠ ʪʘ ʚʠʩʦʢʦʙʽʣʢʦʚʠʭ 

ʢʫʣʴʪʫʨ ʟʘʣʝʞʥʦ ʚʽʜ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ; 

ï ʦʧʠʩʘʥʦ ʧʨʦʮʝʩʠ ʣʽʥʽʡʥʦʛʦ ʨʦʩʪʫ ʨʦʩʣʠʥ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ 

ʫʨʦʞʘʶ ʟʝʣʝʥʦʾ ʤʘʩʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʢʫʣʴʪʫʨ ʟʘʣʝʞʥʦ ʚʽʜ ʦʨʛʘʥʽʟʦʚʘʥʠʭ 

ʬʘʢʪʦʨʽʚ; 

ï ʦʙˇʨʫʥʪʦʚʘʥʦ ʬʦʨʤʫʚʘʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ 
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ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ. ɺʩʪʘʥʦʚʣʝʥʦ 

ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʫʨʦʞʘʡʥʽʩʪʶ ʦʜʥʦʚʠʜʦʚʠʭ ʽ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʪʘ 

ʬʦʪʦʤʝʪʨʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ; 

ï ʧʨʦʚʝʜʝʥʦ ʝʥʝʨʛʝʪʠʯʥʫ ʪʘ ʝʢʦʥʦʤʽʯʥʫ ʦʮʽʥʢʫ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ 

ʦʜʥʦʚʠʜʦʚʠʭ ʪʘ ʢʫʢʫʨʫʜʟʷʥʦ-ʙʦʙʦʚʠʭ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ. 

ʋʜʦʩʢʦʥʘʣʝʥʦ: 

ï ʝʣʝʤʝʥʪʠ ʪʝʭʥʦʣʦʛʽʾ ʩʫʤʽʩʥʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʽ ʙʦʙʘʤʠ 

ʢʦʨʤʦʚʠʤʠ ʥʘ ʩʠʣʦʩ (ʟʘʭʠʱʝʥʦ ʧʘʪʝʥʪʦʤ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ 113376 ʚʽʜ 

25.01.2017 ʨ.). 

ʅʘʙʫʣʠ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ: 

ï ʥʘʫʢʦʚʽ ʧʦʣʦʞʝʥʥʷ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʢʦʨʤʫ ʟʘ 

ʩʫʤʽʩʥʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʢʫʨʫʜʟʠ ʨʽʟʥʠʭ ʛʨʫʧ ʩʪʠʛʣʦʩʪʽ ʽʟ ʟʝʨʥʦʙʦʙʦʚʠʤʠ 

ʢʫʣʴʪʫʨʘʤʠ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʣʦ ʚ 

ʫʜʦʩʢʦʥʘʣʝʥʥʽ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʢʫʨʫʜʟʷʥʦ-ʙʦʙʦʚʠʭ ʟʤʽʰʘʥʠʭ 

ʧʦʩʽʚʽʚ, ʥʘ ʦʩʥʦʚʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ 

ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʟʝʨʥʦʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ ʫ ʙʽʥʘʨʥʠʭ ʧʦʩʽʚʘʭ, ʱʦ 

ʟʘʙʝʟʧʝʯʠʣʦ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʦʨʤʫ. 

ʋʜʦʩʢʦʥʘʣʝʥʘ ʪʝʭʥʦʣʦʛʽʷ ʚʠʨʦʱʫʚʘʥʥʷ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʽʟ 

ʟʝʨʥʦʙʦʙʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʚʧʨʦʚʘʜʞʝʥʘ ʫ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʋʤʘʥʩʴʢʦʛʦ ʨʘʡʦʥʫ 

ʏʝʨʢʘʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʘ ʩʘʤʝ ʊʆɺ ñʇʨʦʤʝʪʝʡò, ʊʆɺ ʘʛʨʦʬʽʨʤʘ ñʃʝʛʝʜʟʝʥʝò ʽ 

ʇʨɸʊ ñʋʤʘʥʩʴʢʝ ʇʣʝʤʧʽʜʧʨʠʻʤʩʪʚʦò ʥʘ ʟʘʛʘʣʴʥʽʡ ʧʣʦʱʽ 101 ʛʘ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ʅʘʫʢʦʚʘ ʨʦʙʦʪʘ ʻ ʩʘʤʦʩʪʽʡʥʠʤ 

ʜʦʩʣʽʜʞʝʥʥʷʤ ʘʚʪʦʨʘ. ɿʘ ʪʝʤʦʶ ʨʦʙʦʪʠ ʘʚʪʦʨʦʤ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʦʚʝʜʝʥʦ 

ʘʥʘʣʽʟ ʽʥʦʟʝʤʥʦʾ ʪʘ ʚʽʪʯʠʟʥʷʥʦʾ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʫʟʘʛʘʣʴʥʝʥʦ ʪʘ 

ʧʽʜʛʦʪʦʚʣʝʥʦ ʜʠʩʝʨʪʘʮʽʡʥʫ ʨʦʙʦʪʫ, ʘʚʪʦʨʝʬʝʨʘʪ, ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʚʠʩʥʦʚʢʠ ʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʫ ʪʘ ʚʧʨʦʚʘʜʞʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʫ 

ʚʠʨʦʙʥʠʮʪʚʦ, ʦʧʫʙʣʽʢʦʚʘʥʦ ʩʪʘʪʪʽ. 

ɸʧʨʦʙʘʮʽʷ ʤʘʪʝʨʽʘʣʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʜʦʧʦʚʽʜʘʣʠʩʴ ʽ ʦʙʛʦʚʦʨʶʚʘʣʠʩʴ ʥʘ: ʍʍɯɯɯ ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ 
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ʢʦʥʬʝʨʝʥʮʽʾ ñʅʘʫʯʥʘʷ ʜʠʩʢʫʩʩʠʷ: ʠʥʥʦʚʘʮʠʠ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝò (ʄʦʩʢʚʘ 

2014 ʨ.), ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ñɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ 

ʘʛʨʦʥʦʤʽʾò (ɿʽʥʯʝʥʢʦʚʽ ʯʠʪʘʥʥʷ), (ʋʤʘʥʴ, 2018 ʨ.), XVIII ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ñʀʥʥʦʚʘʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʝò 

(ʄʦʩʢʚʘ 2019 ʨ.), I ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ 

ñɯʥʪʝʛʨʘʮʽʷ ʦʩʚʽʪʠ, ʥʘʫʢʠ ʪʘ ʙʽʟʥʝʩʫ ʚ ʩʫʯʘʩʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ: ʣʽʪʥʽ ʜʠʩʧʫʪʠò 

(ɼʥʽʧʨʦ, 2019 ʨ.). 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʧʫʙʣʽʢʦʚʘʥʦ 12 ʥʘʫʢʦʚʠʭ 

ʧʨʘʮʴ, ʟ ʷʢʠʭ ï 7 ʩʪʘʪʝʡ ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʚʢʣʶʯʝʥʠʭ ʜʦ 

ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ ʮʠʪʫʚʘʥʥʷ, 1 ʩʪʘʪʪʷ ʫ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʠʭ 

ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʜʘʥʥʷʭ, 3 ï ʫ ʤʘʪʝʨʽʘʣʘʭ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʡ, 1 ʧʘʪʝʥʪ ʥʘ 

ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ. 
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ʈʆɿɼɯʃ 1 

ɿʄɯʐɸʅɯ ʇʆʉɯɺʀ ʂʋʂʋʈʋɼɿʀ ɯ ɿɸʍʆɼʀ ʇɯɼɺʀʑɽʅʅʗ ɰʍ 

ʇʈʆɼʋʂʊʀɺʅʆʉʊɯ (ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ) 

 

1.1 ɯʩʪʦʨʽʷ ʩʪʚʦʨʝʥʥʷ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ. 

 

ʉʫʤʽʩʥʽ ʧʦʩʽʚʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʚʽʜʦʤʽ ʣʶʜʩʪʚʫ ʱʝ ʟ 

ʜʘʚʥʽʭ ʯʘʩʽʚ. ɸʥʘʣʽʟʫʶʯʠ ʜʘʥʽ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, 

ʱʦ ʧʝʨʰʠʤʠ ʦʙô̒ ʢʪʘʤʠ ʧʨʘʮʽ ʩʪʘʨʦʜʘʚʥʴʦʾ ʣʶʜʠʥʠ ʙʫʣʠ ʟʤʽʰʘʥʽ ʧʦʩʽʚʠ ʨʽʟʥʠʭ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. ʎʷ ʜʫʤʢʘ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʘʨʭʝʦʣʦʛʽʯʥʠʭ ʨʦʟʢʦʧʦʢ ʧʨʦʚʝʜʝʥʠʭ ʫ ʨʽʟʥʽ ʯʘʩʠ ʽ ʥʘ ʨʽʟʥʠʭ ʪʝʨʠʪʦʨʽʷʭ [7]. 

ɺ ʩʚʦʾʡ ʚʝʣʠʢʽʡ ʧʨʘʮʽ ñɽʩʪʝʩʪʚʝʥʥʘʷ ʠʩʪʦʨʠʷ ò ʇʣʽʥʽʡ ʉʪʘʨʰʠʡ [8] ʧʠʩʘʚ 

ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʩʫʤʽʩʥʠʭ ʧʦʩʽʚʽʚ ʙʦʙʦʚʠʭ ʽ ʟʣʘʢʦʚʠʭ ʢʫʣʴʪʫʨ 

ʤʦʪʠʚʫʶʯʠ ʮʝ ʪʠʤ, ʱʦ ʚʦʥʠ ʤʘʶʪʴ ʨʽʟʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʪʦʤʫ ʻ ʙʽʣʴʰ 

ʧʨʠʩʪʦʩʦʚʘʥʠʤʠ ʜʦ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʡ ʤʘʶʪʴ ʙʽʣʴʰʫ ʢʦʨʤʦʚʫ 

ʮʽʥʥʽʩʪʴ. 

ɹʘʪʴʢʽʚʱʠʥʦʶ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʚʚʘʞʘʶʪʴ ɯʥʜʽʶ ʪʘ ʂʠʪʘʡ, ʟʝʤʣʝʨʦʙʠ 

ʷʢʠʭ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʮʝʡ ʩʧʦʩʽʙ ʚʠʨʦʱʫʚʘʥʥʷ ʜʣʷ ʨʽʟʥʠʭ ʢʫʣʴʪʫʨ, ʱʦ 

ʜʦʟʚʦʣʷʣʦ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʝʤʣʶ. ʇʽʟʥʽʰʝ ʟʤʽʰʘʥʽ ʧʦʩʽʚʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʟʝʤʣʝʨʦʙʠ ʚ ʘʥʪʠʯʥʦʤʫ ʈʠʤʽ, ɺʽʟʘʥʪʽʾ, ʩʝʨʝʜʥʴʦʚʽʯʥʽʡ 

ɭʚʨʦʧʽ, ʪʘ ʩʣʦʚô̫ ʥʩʴʢʠʭ ʛʦʨʦʜʠʱʘʭ [9, 10]. ɯʜʝʷ ʩʫʤʽʩʥʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ 

ʨʦʩʣʠʥ ʙʫʣʘ ʚʟʷʪʘ ʟ ʧʨʠʨʦʜʠ, ʜʝ ʪʨʘʚô̫ ʥʘ ʽ ʜʝʨʝʚô̫ ʥʠʩʪʘ ʨʦʩʣʠʥʥʽʩʪʴ 

ʥʘʡʯʘʩʪʽʰʝ ʨʦʩʪʝ ʫ ʚʠʛʣʷʜʽ ʬʽʪʦʮʝʥʦʟʽʚ, ʱʦ ʢʨʘʱʝ ʧʨʠʩʪʦʩʦʚʘʥʽ ʜʦ ʫʤʦʚ 

ʤʽʩʮʝʚʦʩʪʽ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʙʘʛʘʪʦʨʯ̔ʥʠʭ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ, ʩʪʚʦʨʝʥʽ 

ʣʶʜʠʥʦʶ ʥʘʟʠʚʘʶʪʴ ʘʛʨʦʮʝʥʦʟʘʤʠ [11]. ɿʘ ʜʘʥʠʤʠ ʆ. ɯ. ɿʽʥʯʝʥʢʘ, 

ɺ. ʅ. ʉʘʣʘʪʝʥʢʘ ʪʘ ʄ. ɸ. ɹʽʣʦʥʦʞʢʘ ʪʘʢʝ ʧʦʻʜʥʘʥʥʷ ʨʽʟʥʠʭ ʨʦʜʠʥ ʽ ʚʠʜʽʚ ʻ 

ʚʠʧʘʜʢʦʚʠʤ. ʇʦʤʠʣʢʠ ʧʨʠ ʜʦʙʦʨʽ ʢʦʤʧʦʥʝʥʪʽʚ ʩʫʤʽʰʝʡ ʷʢ ʙʘʛʘʪʦʨʽʯʥʠʭ, ʪʘʢ ʽ 

ʦʜʥʦʨʽʯʥʠʭ ʧʦʣʴʦʚʠʭ ʢʫʣʴʪʫʨ ʩʧʨʠʯʠʥʷʶʪʴ ʟʥʠʞʝʥʥʷ ʧʨʠʨʦʩʪʫ ʟʝʣʝʥʦʾ ʤʘʩʠ 

ʡ ʟʘʛʘʣʴʥʦʛʦ ʚʨʦʞʘʶ ʪʘ ʷʢʦʩʪʽ ʢʦʨʤʫ. ɺʠʧʨʘʚʠʪʠ ʮʽ ʧʦʤʠʣʢʠ ʽʥʦʜʽ ʻ 



24 

ʥʝʤʦʞʣʠʚʠʤ. ʊʦʤʫ ʥʝʦʙʭʽʜʥʠʡ ʦʩʦʙʣʠʚʦ ʨʝʪʝʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ ʧʽʜʙʦʨʫ 

ʢʦʤʧʦʥʝʥʪʽʚ ʩʫʤʽh ʽ, ʱʦ ʚʠʤʘʛʘʻ ʟʥʘʥʥʷ ʙʽʦʣʦʛʽʾ ʡ ʝʢʦʣʦʛʽʾ ʨʦʩʣʠʥ. ɿʘ ʚʜʘʣʦʛʦ 

ʜʦʙʦʨʫ ʨʦʩʣʠʥ, ʜʦʩʪʘʪʥʴʦʤʫ ʟʚʦʣʦʞʝʥʥʽ ʽ ʟʘʙʝʟʧʝʯʝʥʽ ʧʦʞʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ 

ʨʽʚʝʥʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʫʤʽʰʝʡ ʟʘʟʚʠʯʘʡ ʥʝ ʥʠʞʯʠʡ ʦʜʥʦʚʠʜʦʚʠʭ ʧʦʩʽʚʽʚ, ʘ 

ʯʘʩʪʦ ʥʘʚʽʪʴ ʧʝʨʝʚʠʱʫʻ ʾʾ [12 14]. 

ɺʝʣʠʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʟʤʽʰʘʥʽ ʧʦʩʽʚʠ ʥʘʙʫʣʠ ʚ ʢʨʘʾʥʘʭ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ, 

ʜʝ ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʨʽʟʥʠʭ ʧʦʣʴʦʚʠʭ ʢʫʣʴʪʫʨ, ʷʢ ʥʘ 

ʟʝʨʥʦʚʽ ʮʽʣʽ ʪʘʢ ʽ ʥʘ ʩʠʜʝʨʘʣʴʥʝ ʫʜʦʙʨʝʥʥʷ ʪʘ ʟʝʣʝʥʠʡ ʢʦʨʤ. ʅʘʡʙʽʣʴʰʝ 

ʧʦʰʠʨʝʥʥʷ ʩʫʤʽʩʥʽ ʧʦʩʽʚʠ ʤʘʶʪʴ ʫ: ɹʦʣʛʘʨʽʾ, ʇʦʣʴʱʽ, ʈʫʤʫʥʽʾ, ʏʝʭʽʾ, 

ʉʣʦʚʘʯʯʠʥʠ, ʅʽʤʝʯʯʠʥʠ ʪʘ ʢʦʣʠʰʥʴʦʾ ʖʛʦʩʣʘʚʽʾ [15ï17]. ʇʨʦʚʽʜʥʦʶ ʢʨʘʾʥʦʶ 

ʱʦʜʦ ʚʠʨʦʱʫʚʘʥʥʷ ʩʫʤʽʩʥʠʭ ʧʦʩʽʚʽʚ ʢʦʨʤʦʚʠʭ ʢʫʣʴʪʫʨ ʻ ʅʽʤʝʯʯʠʥʘ, ʜʝ 

ʙʣʠʟʴʢʦ 70 % ʟʘʛʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʨʤʽʚ ʦʜʝʨʞʫʶʪʴ ʚʽʜ ʩʫʤʩ̔ʥʠʭ ʪʘ 

ʧʨʦʤʽʞʥʠʭ ʧʦʩʽʚʽʚ [18, 19]. 

ʅʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʚʯʝʥʥʷ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʨʦʟʧʦʯʘʣʠʩʷ ʟ 

ʜʦʩʣʽʜʞʝʥʴ ɺ. ʂ. ɹʫʜʨʠʥʘ [20], ʷʢʠʡ ʚ 1881 1899 ʨʦʢʘʭ ʦʙˇʨʫʥʪʫʚʘʚ ʾʭ 

ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ. ɿʛʽʜʥʦ ʡʦʛʦ ʜʘʥʠʤ ʚʠʢʦ ʚʽʚʩʷʥʘ ʩʫʤʽʰ ʫ ʩʝʨʝʜʥʴʦʤʫ 

ʟʘ ʪʨʠ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʩʬʦʨʤʫʚʘʣʘ ʚʨʦʞʘʡ ʟʝʣʝʥʦʾ ʤʘʩʠ 607 ʧʫʜʽʚ ʟ ʜʝʩʷʪʠʥʠ 

(97 ʮ/ʛʘ). ɸʚʪʦʨ ʟʘʟʥʘʯʘʚ, ʱʦ ʧʽʩʣʷʞʥʠʚʥʠʡ ʧʦʩʽʚ ʚʠʢʦ-ʚʽʚʩʘ ʟʥʠʞʫʻ 

ʟʘʙʫʨô̫ ʥʝʥʽʩʪʴ ʧʦʣʷ ʽ ʟʙʘʛʘʯʫʻ ˇʨʫʥʪ ʥʘ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ. ʊʘʢʦʞ, 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʱʦ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʇʣʦʪʷʥʩʴʢʽʡ ʜʦʩʣʽʜʥʽ ʩʪʘʥʮʽʾ [21] ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ ʧʝʚʥʽ ʧʝʨʝʚʘʛʠ ʟʤʽʰʘʥʦʛʦ ʧʦʩʽʚʫ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʽ ʞʠʪʘ ʦʟʠʤʦʛʦ 

ʧʦʨʽʚʥʷʥʦ ʟ ʦʜʥʦʚʠʜʦʚʠʤʠ ʧʦʩʽʚʘʤʠ ʮʠʭ ʢʫʣʴʪʫʨ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʟ ʧʽʜʙʦʨʫ ʢʦʤʧʦʥʝʥʪʽʚ ʜʣʷ ʩʢʣʘʜʘʥʥʷ ʩʫʤʽʰʦʢ ʨʽʟʥʠʭ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʚʠʢʦʥʫʚʘʣʠʩʴ ʚ ʫʤʦʚʘʭ ʋʤʘʥʩʴʢʦʾ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʦʩʣʽʜʥʦʾ ʩʪʘʥʮʽʾ [22], ʘ ʧʽʟʥʽʰʝ ʡ ʚ ʋʤʘʥʩʴʢʦʤʫ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʽʥʩʪʠʪʫʪʽ, ʜʝ ʥʠʤʠ ʟʘʡʤʘʣʠʩʷ ɻ. ʖ. ɼʠʟʠʢ [23], 

ɻ. ɯ. ʄʫʩʘʪʦʚ [24], ʆ. ɯ. ɿʽʥʯʝʥʢʦ [25], ʊ. ʆ. ʂʨʘʚʝʮʴ [26], ʃ. ʅ. ɹʦʥʜʘʨʝʥʢʦ 

[27], ɺ. ʌ. ʂʨʦʧʠʚʢʦ [28], ɸ. ʆ. ʉʽʯʢʘʨ [29]. 

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʩʫʤʽʩʥʠʭ ʧʦʩʽʚʽʚ ʚ ʢʦʨʤʦʚʠʨʦʙʥʠʮʪʚʽ ʧʝʨʝʜʫʩʽʤ ʻ 

ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʢʦʨʤʽʚ, ʦʩʢʽʣʴʢʠ ʚʨʦʞʘʡʥʽʩʪʴ 
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ʢʦʨʤʦʩʫʤʽʰʦʢ, ʦʩʦʙʣʠʚʦ ʦʜʥʦʨʽʯʥʠʭ ʢʫʣʴʪʫʨ, ʥʝ ʟʘʚʞʜʠ ʧʝʨʝʚʠʱʫʻ ʪʘʢʫ ʚ 

ʦʜʥʦʚʠʜʦʚʠʭ ʧʦʩʽʚʘʭ [30 33]. ʇʨʦʪʝ, ʷʢʱʦ ʥʘʚʽʪʴ ʫʨʦʞʘʡʥʽʩʪʴ ʩʫʤʽʰʢʠ ʡ 

ʧʦʩʪʫʧʘʻʪʴʩʷ ʦʜʥʦʚʠʜʦʚʦʤʫ ʧʦʩʽʚʫ, ʪʦ ʧʝʨʝʚʘʛʠ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʦʨʤʫ 

ʩʚʽʜʯʘʪʴ ʥʘ ʢʦʨʠʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʨʤʦʩʫʤʽʰʦʢ [34 37]. 

ɿ ʨʦʟʚʠʪʢʦʤ ʪʚʘʨʠʥʥʠʮʪʚʘ ʟʘʛʦʩʪʨʠʣʘʩʷ ʧʨʦʙʣʝʤʘ ʤʽʮʥʦʾ ʢʦʨʤʦʚʦʾ ʙʘʟʠ. 

ɺ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʧʦʨʷʜ ʟ ʦʜʥʦʚʠʜʦʚʠʤʠ ʧʦʩʽʚʘʤʠ ʢʫʢʫʨʫʜʟʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʾʾ ʩʫʤʽʩʥʽ ʧʦʩʽʚʠ ʥʘ ʩʠʣʦʩ ʟ ʩʫʜʘʥʩʴʢʦʶ ʪʨʘʚʦʶ, ʛʦʨʦʭʦʤ, ʯʠʥʦʶ ʽ ʚʠʢʦʶ [38

40]. ʇʽʟʥʽʰʝ ʩʠʣʦʩʥʽ ʢʫʣʴʪʫʨʠ ʧʦʯʘʣʠ ʚʠʨʦʱʫʚʘʪʠ ʟ ʩʦʻʶ. ʊʘʢ, ʟʽ ʩʪʚʦʨʝʥʥʷʤ 

ʟʝʨʥʦʚʠʭ ʽ ʢʫʢʫʨʫʜʟʷʥʠʭ ʩʽʚʘʣʦʢ ʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʠ ʥʘʫʢʦʚʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʩʫʤʽʩʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʽ ʩʦʨʛʦ ʟ ʩʦʻʶ [41 48]. 

ɺ ʢʽʥʮʽ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʟʥʘʯʥʦ ʟʙʽʣʴʰʠʣʠʩʷ ʧʦʩʽʚʠ ʩʠʣʦʩʥʠʭ ʢʫʣʴʪʫʨ ʫ 

ʩʫʤʽʰʢʘʭ ʟ ʫʱʽʣʴʥʶʶʯʠʤʠ ʚʠʩʦʢʦʙʽʣʢʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ, ʟʘʚʜʷʢʠ ʷʢʠʤ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʚʤʽʩʪ ʧʨʦʪʝʾʥʫ ʚ ʩʠʣʦʩʥʽʡ ʤʘʩʽ ʪʘ ʟʙʽʨ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʟ 

ʦʜʠʥʠʮʽ ʧʣʦʱʽ [49 54]. 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʨʽʟʥʠʭ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ 

ʧʦʢʘʟʫʶʪʴ, ʱʦ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ ʟʝʣʝʥʦʾ ʤʘʩʠ ʟʝʨʥʦʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ ʤʘʶʪʴ 

ʥʝ ʪʽʣʴʢʠ ʙʽʣʴʰʠʡ ʚʤʽʩʪ ʙʽʣʢʘ, ʘ ʡ ʚʠʱʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʪʨʘʚʥʦʩʪʽ, ʥʽʞ ʟʣʘʢʦʚʽ 

ʢʦʨʤʦʚʽ ʢʫʣʴʪʫʨʠ, ʪʦʤʫ ʾʭʥʻ ʧʦʻʜʥʘʥʥʷ ʚ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ ʤʘʻ ʚʘʞʣʠʚʝ 

ʟʥʘʯʝʥʥʷ ʚ ʧʦʣʽʧʰʝʥʥʽ ʷʢʦʩʪʽ ʢʦʨʤʽʚ ʽ ʧʽʜʚʠʱʝʥʥʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʪʚʘʨʠʥʥʠʮʪʚʘ [55 61]. 

 

1.2 ʆʩʥʦʚʠ ʧʽʜʙʦʨʫ ʢʦʤʧʦʥʝʥʪʽʚ, ʫʤʦʚʠ ʚʝʛʝʪʘʮʽʾ ʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ 

 

ʇʽʜ ʯʘʩ ʚʠʨʦʱʫʚʘʥʥ ̫ʢʫʢʫʨʫʜʟʠ ʥʘ ʢʦʨʤ ʫ ʩʫʤʽʩʥʠʭ ʧʦʩʽʚʘʭ ʟ ʤʝʪʦʶ 

ʦʜʝʨʞʘʥʥʷ ʚʝʣʠʢʠʭ ʫʨʦʞʘʾʚ ʟʝʣʝʥʦʾ ʤʘʩʠ ʟ ʧʽʜʚʠʱʝʥʠʤ ʫʤʽʩʪʦʤ ʧʨʦʪʝʾʥʫ 

ʚʘʞʣʠʚʦ ʧʨʘʚʠʣʴʥʦ ʧʽʜʽʙʨʘʪʠ ʢʦʤʧʦʥʝʥʪʠ [62 64]. 

ɼʣʷ ʩʫʤʽʩʥʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʟ ʢʫʢʫʨʫʜʟʦʶ ʥʘ ʩʠʣʦʩ ʧʽʜʙʠʨʘʶʪʴ ʪʘʢʽ ʚʠʜʠ 

ʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ, ʷʢʽ ʥʘ ʯʘʩ ʤʦʣʦʯʥʦ-ʚʦʩʢʦʚʦʾ ʽ ʚʦʩʢʦʚʦʾ ʩʪʠʛʣʦʩʪʽ ʟʝʨʥʘ 
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ʢʫʢʫʨʫʜʟʠ ʚʩʪʫʧʘʶʪʴ ʫ ʬʘʟʫ ʧʦʚʥʦʛʦ ʥʘʣʠʚʘʥʥʷ ʙʦʙʽʚ, ʾʭ ʣʠʩʪʢʠ ʱʝ 

ʟʘʣʠʰʘʶʪʴʩʷ ʟʝʣʝʥʠʤʠ, ʘ ʩʪʝʙʣʘ ʩʦʢʦʚʠʪʠʤʠ [65, 66]. ʉʝʨʝʜ ʙʘʛʘʪʴʦʭ 

ʤʦʞʣʠʚʠʭ ʢʦʤʙʽʥʘʮʽʡ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʢʫʨʫʜʟʠ ʽʟ ʟʝʨʥʦʙʦʙʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ 

ʥʘʡʙʽʣʴʰʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʶʪʴ ʾʾ ʟʤʽʰʘʥʽ ʧʦʩʽʚʠ ʟ ʩʦʻʶ. ʎʷ ʢʫʣʴʪʫʨʘ, ʷʢ ʽ 

ʢʫʢʫʨʫʜʟʘ, ʥʘʣʝʞʠʪʴ ʜʦ ʨʦʩʣʠʥ ʢʦʨʦʪʢʦʛʦ ʩʚʽʪʣʦʚʦʛʦ ʜʥʷ ʽ ʧʽʟʥʴʦʛʦ ʩʪʨʦʢʫ 

ʩʽʚʙʠ, ʘ ʟʘ ʩʫʤʽʩʥʦʾ ʩʽʚʙʠ ʾʭʥʽ ʩʭʦʜʠ ʟôʷʚʣʷʶʪʴʩʷ ʦʜʥʦʯʘʩʥʦ. ʊʘʢʦʞ, ʦʙʠʜʚʽ 

ʢʫʣʴʪʫʨʠ ʤʘʶʪʴ ʙʣʠʟʴʢʽ ʧʝʨʽʦʜʠ ʧʦʚʽʣʴʥʦʛʦ ʡ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʫ, ʘ ʟʘ 

ʧʨʘʚʠʣʴʥʦʛʦ ʩʦʨʪʦʚʦʛʦ ʜʦʙʦʨʫ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘ ʯʘʩ ʚʠʢʠʜʘʥʥʷ ʚʦʣʦʪʝʡ 

ʨʦʩʣʠʥʘʤʠ ʢʫʢʫʨʫʜʟʠ, ʩʦʷ ʚʩʪʫʧʘʻ ʫ ʬʘʟʫ ʤʘʩʦʚʦʛʦ ʮʚʽʪʽʥʥʷ, ʘ ʥʘ ʧʝʨʽʦʜ 

ʤʦʣʦʯʥʦïʚʦʩʢʦʚʦʾ ʽ ʚʦʩʢʦʚʦʾ ʩʪʠʛʣʦʩʪʽ ʟʝʨʥʘ ʢʫʢʫʨʫʜʟʠ ï ʫ ʬʘʟʫ ʧʦʯʘʪʢʫ 

ʧʦʞʦʚʪʽʥʥʷ ʙʦʙʽʚ ʥʠʞʥʴʦʛʦ ʷʨʫʩʫ.  

ɼʦʙʨʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ ʟ 

ʢʫʢʫʨʫʜʟʦʶ ʚʚʘʞʘʻʪʴʩʷ ʡ ʙʦʙʠ ʢʦʨʤʦʚʽ. ɺʨʦʞʘʡ ʟʝʣʝʥʦʾ ʤʘʩʠ ʪʘʢʠʭ ʧʦʩʚ̔ʽʚ 

ʤʘʡʞʝ ʨʽʚʥʠʡ ʟʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʧʦʩʽʚʘʤ ʦʩʥʦʚʥʠʭ ʩʠʣʦʩʥʠʭ ʢʫʣʴʪʫʨ, ʘʣʝ 

ʢʦʨʤ ʟ ʥʴʦʛʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʱʠʤ ʫʤʽʩʪʦʤ ʙʽʣʢʫ [67 74]. 

ɺ ʜʦʩʣʜ̔ʘʭ ʚʠʢʦʥʘʥʠʭ ʚ ʫʤʦʚʘʭ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ, ʥʘ ʇʦʣʽʩʩʽ ʪʘ 

ʚ ʟʘʭʽʜʥʠʭ ʨʘʡʦʥʘʭ ʋʢʨʘʾʥʠ ʜʦʙʨʝ ʪʘʢʦʞ ʟʘʨʝʢʦʤʝʥʜʫʚʘʣʠ ʩʝʙʝ ʧʦʩʽʚʠ 

ʢʫʢʫʨʫʜʟʠ ʟ ʣʶʧʠʥʦʤ ʙʽʣʠʤ [75ï78]. 

ʇʽʜ ʯʘʩ ʚʠʨʦʱʫʚʘʥʥʷ ʛʦʨʦʭʫ ʽ ʯʠʥʠ, ʷʢ ʢʫʣʴʪʫʨ ʨʘʥʥʴʦʛʦ ʩʪʨʦʢʫ ʩʽʚʙʠ, ʫ 

ʩʫʤʽʩʥʠʭ ʧʦʩʽʚʘʭ ʟ ʢʫʢʫʨʫʜʟʦʶ ʾʭʥʽ ʩʭʦʜʠ ʟôʷʚʣʷʶʪʴʩʷ ʥʘ 2ï6 ʜʦʙʠ ʨʘʥʽʰʝ. ɿʘ 

ʪʝʤʧʘʤʠ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʚʠʩʦʢʦʙʽʣʢʦʚʽ ʨʦʩʣʠʥʠ ʚʠʧʝʨʝʜʞʘʶʪʴ ʢʫʢʫʨʫʜʟʫ, ʱʦ 

ʩʧʨʠʯʠʥʷʻ ʟʥʘʯʥʝ ʾʾ ʧʨʠʛʥʽʯʝʥʥʷ [79, 80]. ɺʩʪʘʥʦʚʣʝʥʦ [81 85], ʱʦ ʥʝʛʘʪʠʚʥʠʡ 

ʚʧʣʠʚ ʛʦʨʦʭʫ ʽ ʯʠʥʠ ʥʘ ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ ʢʫʢʫʨʫʜʟʠ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʚʞʝ 

ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʧʦʷʚʠ ʩʭʦʜʽʚ, ʭʦʯʘ ʚ ˇʨʫʥʪʽ ʥʘ ʮʝʡ ʧʝʨʽʦʜ ʙʫʣʠ ʜʦʩʪʘʪʥʽ 

ʟʘʧʘʩʠ ʚʦʣʦʛʠ ʡ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ. ʆʩʥʦʚʥʠʤ ʥʝʜʦʣʽʢʦʤ ʛʦʨʦʭʫ ʽ ʯʠʥʠ ʷʢ 

ʢʦʤʧʦʥʝʥʪʽʚ ʢʫʢʫʨʫʜʟʠ ʻ ʪʝ, ʱʦ ʾʭʥʽ ʩʪʝʙʣʘ ʚʠʣʷʛʘʶʪʴ ʫʪʨʫʜʥʶʶʯʠ 

ʤʝʭʘʥʽʟʦʚʘʥʠʡ ʜʦʛʣʷʜ ʽ ʟʙʠʨʘʥʥʷ. ʂʨʽʤ ʮʴʦʛʦ, ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʾʭ ʷʢ 

ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ ʥʘ ʯʘʩ ʚʠʢʠʜʘʥʥʷ ʚʦʣʦʪʝʡ ʫ ʢʫʢʫʨʫʜʟʠ, ʛʦʨʦʭ 

ʽ ʯʠʥʘ ʚʞʝ ʬʦʨʤʫʶʪʴ ʙʦʙʠ, ʘ ʾʭʥ ̔ʣʠʩʪʢʠ ʧʦʯʠʥʘʶʪʴ ʦʙʩʠʧʘʪʠʩʷ [86ï90]. 
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ɿʘ ʜʘʥʠʤʠ ʘʢʘʜʝʤʽʢʘ ɸ. ʆ. ɹʘʙʠʯʘ [88], ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʟʙʦʨʦʤ 

ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ ʚ ʟʘʭʽʜʥʠʭ ʨʘʡʦʥʘʭ ʋʢʨʘʾʥʠ ʟʤʽh ʘʥʽ ʧʦʩʽʚʠ ʢʫʢʫʨʫʜʟʠ 

ʟ ʩʦʻʶ ʧʝʨʝʚʠʱʫʚʘʣʠ ʦʜʥʦʚʠʜʦʚʽ ʧʦʩʽʚʠ ʢʫʢʫʨʫʜʟʠ ʥʘ 2,12 ʮ/ʛʘ, ʘʙʦ ʥʘ 50 %, ʚ 

ʇʦʣʽʩʴʢʠʭ ï ʥʘ 1,99, ʘʙʦ ʥʘ 45 %, ʚ ʃʽʩʦʩʪʝʧʫ ï ʥʘ 1,71, ʘʙʦ 44 %, ʫ ʉʪʝʧʫ ʙʝʟ 

ʟʨʦʰʝʥʥʷ ï ʥʘ 1,13, ʘʙʦ ʥʘ 32 %, ʘ ʟʘ ʫʤʦʚ ʟʨʦʰʝʥʥʷ ï ʥʘ 1,95 ʮ/ʛʘ, ʘʙʦ ʥʘ 45 %. 

ʋ ʜʦʩʣʽʜʘʭ ʆ. ɯ. ɿʽʥʯʝʥʢʘ  ̔ɸ. ʆ. ʉʽʯʢʘʨʘ [39, 91], ʚʠʢʦʥʘʥʠʭ ʚ ʫʤʦʚʘʭ 

ʋʤʘʥʩʴʢʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʘʢʘʜʝʤʽʾ ʥʘʡʚʠʱʽ ʨʝʟʫʣʴʪʘʪʠ ʟʘ ʚʨʦʞʘʡʥʽʩʪʶ 

ʟʝʣʝʥʦʾ ʤʘʩʠ ʽ ʟʙʦʨʦʤ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʟʘʙʝʟʧʝʯʠʣʠ ʟʤʽʰʘʥʽ ʧʦʩʽʚʠ 

ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʽ ʢʫʢʫʨʫʜʟʠ ʟ ʙʫʨʢʫʥʦʤ ʦʜʥʦʨʽʯʥʠʤ. 

ʋ ʃʽʩʦʩʪʝʧʫ ʟʤʽʰʘʥʽ ʧʦʩʽʚʠ ʢʫʢʫʨʫʜʟʠ ʟ ʢʚʘʩʦʣʝʶ ʚʠʪʢʦʶ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʙʽʣʴʰʠʡ ʫʨʦʞʘʡ ʟʝʣʝʥʦʾ ʤʘʩʠ ʧʦʨʽʚʥʷʥʦ ʟ ʦʜʥʦʚʠʜʦʚʠʤʠ ʾʾ ʧʦʩʽʚʘʤʠ [92, 93]. 

ʂʨʽʤ ʮʴʦʛʦ, ʚʦʥʠ ʪʘʢʦʞ ʜʦʙʨʝ ʟʙʠʨʘʶʪʴʩʷ ʩʠʣʦʩʦʟʙʠʨʘʣʴʥʦʶ ʪʝʭʥʽʢʦʶ. 

ʅʘ ʂʽʨʦʚʦʛʨʘʜʱʠʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʩʫʤʽʩʥʠʤʠ ʧʦʩʽʚʘʤʠ ʨʦʟʧʦʯʘʣʠ ʱʝ ʚ 

40 ʚʠʭ ʨʦʢʘʭ ʤʠʥʫʣʦʛʦ ʩʪʦʨʽʯʯʷ [94]. ɺ ʪʦʡ ʯʘʩ ʚʠʩʽʚʘʣʠʩʷ ʩʫʤʽʩʥʽ ʧʦʩʽʚʠ 

ʢʫʢʫʨʫʜʟʠ ʟ ʩʫʜʘʥʩʴʢʦʶ ʪʨʘʚʦʶ, ʷʢʽ ʥʘ 4,06 ̔  3,97 ʪ/ʛʘ ʙʫʣʠ ʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʽ, 

ʧʦʨʽʚʥʷʥʦ ʟ ʦʜʥʦʚʠʜʦʚʠʤʠ ʧʦʩʽʚʘʤʠ ʢʫʢʫʨʫʜʟʠ  ̔ʩʫʜʘʥʩʴʢʦʾ ʪʨʘʚʠ, ʘ ʟʘ ʟʙʦʨʦʤ 

ʢʦʨʤʦʚʠʭ ʦʜʠʥʠʮʴ ʙʽʣʴʰʝ ʥʘ 1,30 ̔  1,27 ʪ/ʛʘ ʚʽʜʧʦʚʽʜʥʦ. 

ʍʘʨʘʢʪʝʨʥʠʤ ʫ ʚʟʘʻʤʦʚʚʧʣʠʚʽ ʢʫʢʫʨʫʜʟʠ  ̔ ʚʠʩʦʢʦʙʽʣʢʦʚʠʭ ʢʫʣʴʪʫʨ ʻ 

ʛʦʩʪʨʘ ʢʦʥʢʫʨʝʥʮʽʷ ʟʘ ʯʠʥʥʠʢʠ ʞʠʪʪʷ, ʱʦ ʟ ʨʽʟʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʧʨʦʷʚʣʷʻʪʴʩʷ 

ʧʽʜ ʯʘʩ ʚʝʛʝʪʘʮʽʾ ʢʫʣʴʪʫʨ ʫ ʩʫʤʽʰʮʽ [95]. 

ʊʘʢ, ʛʦʨʦʭ, ʙʦʙʠ ʢʦʨʤʦʚʽ ʽ ʣʶʧʠʥ ʧʨʠʛʥʽʯʫʶʪʴ ʢʫʢʫʨʫʜʟʫ ʥʘ ʧʦʯʘʪʢʦʚʠʭ 

ʝʪʘʧʘʭ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ, ʦʩʢʽʣʴʢʠ ʮʽ ʙʦʙʦʚʽ ʻ ʙʽʣʴʰ 

ʩʢʦʨʦʩʪʠʛʣʠʤʠ ʪʘ ʭʦʣʦʜʦʩʪʽʡʢʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʧʦʨʽʚʥʷʥʦ ʟ ̔ʟʣʘʢʦʤ. ɹʫʨʢʫʥ ʥʘ 

ʧʦʯʘʪʢʫ ʚʝʛʝʪʘʮʽʾ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʚʽʣʴʥʠʤ ʨʦʩʪʦʤ, ʘ ʢʫʢʫʨʫʜʟʘ ʚ ʮʝʡ 

ʧʝʨʽʦʜ ̔ ʥʪʝʥʩʠʚʥʦ ʨʦʩʪʝ ʡ ʫʢʦʨʽʥʶʻʪʴʩʷ. ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʙʫʨʢʫʥ ʩʬʦʨʤʫʻ ʩʠʣʴʥʦ 

ʨʦʟʚʠʥʝʥʫ ʢʦʨʝʥʝʚʫ ʩʠʩʪʝʤʫ, ʚʽʥ ʧʦʯʠʥʘʻ ʰʚʠʜʢʦ ʨʦʩʪʠ ʥʝ ʧʨʠʛʥʽʯʫʶʯʠ ʧʨʠ 

ʮʴʦʤʫ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʽ ʨʦʩʣʠʥʠ ʢʫʢʫʨʫʜʟʠ. ʗʢʱʦ ʞ ʚʟʷʪʠ ʜʣʷ ʟʤʽʰʘʥʦʛʦ 

ʚʠʨʦʱʫʚʘʥʥʷ ʟ ʢʫʢʫʨʫʜʟʦʶ ʪʘʢʫ ʢʫʣʴʪʫʨʫ ʷʢ ʩʦʷ, ʪʦ ʾʭʥʽʡ ʨʦʟʚʠʪʦʢ ʙʫʜʝ 

ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʠʤ, ʘ ʚʟʘʻʤʥʠʡ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʝʟʥʘʯʥʠʤ [96 99]. 
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ʇʽʜ ʯʘʩ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʤʽʞ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʫʤʽʰʢʠ ʚʠʥʠʢʘʻ ʤʽʞʚʠʜʦʚʘ 

ʢʦʥʢʫʨʝʥʮʽʷ, ʱʦ ʧʨʦʷʚʣʷʪ̒ʴʩʷ ʯʝʨʝʟ ʦʩʦʙʣʠʚʦʩʪʽ ʤʦʨʬʦʩʪʨʫʢʪʫʨʠ ʽ ʚʠʜʽʣʝʥʥʷ 

ʢʦʨʝʥʝʚʠʭ ʩʠʩʪʝʤ ʪʘ ʥʘʜʟʝʤʥʠʭ ʦʨʛʘʥʽʚ. ɹʽʦʣʦʛʽʯʥʽ ʚʠʜʽʣʝʥʥʷ ʨʦʩʣʠʥ ʦʜʥʠʭ 

ʚʠʜʽʚ ʘʙʦ ʥʘʚʽʪʴ ʩʦʨʪʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʰʢʽʜʣʠʚʠʤʠ ʯʠ ʢʦʨʠʩʥʠʤʠ ʜʣʷ ʨʦʩʣʠʥ 

ʽʥʰʠʭ ʚʠʜʽʚ ʽ ʩʦʨʪʽʚ. ʊʘʢ, ʢʦʨʝʥʝʚʽ ʚʠʜʽʣʝʥʥʷ ʢʫʢʫʨʫʜʟʠ ʟʘʩʚʦʶʶʪʴʩʷ 

ʙʘʢʪʝʨʽʷʤʠ ʥʘ ʢʦʨʝʥʷʭ ʙʦʙʦʚʠʭ, ʘ ʢʦʨʝʥʝʚʽ ʚʠʜʽʣʝʥʥʷ ʙʦʙʦʚʠʭ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʩʢʣʘʜ ʙʽʣʢʽʚ ʽ ʭʣʦʨʦʬʽʣʫ, ʪʘ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʽ ʧʨʦʮʝʩʠ ʚ ʨʦʩʣʠʥʘʭ ʢʫʢʫʨʫʜʟʠ 

[100ï102]. 

ʑʦ ʜʦ ʚʧʣʠʚʽʚ ʥʘʜʟʝʤʥʠʭ ʦʨʛʘʥʽʚ ʨʦʩʣʠʥ, ʪʦ ʦʜʥʽ ʘʚʪʦʨʠ ʚʚʘʞʘʶʪʴ, ʱʦ 

ʣʽʤʽʪʫʶʯʠʤ ʯʠʥʥʠʢʦʤ ʧʽʜʯʘʩ ʚʠʨʦʱʫʚʘʥʥʷ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʻ ʫʤʦʚʠ 

ʦʩʚʽʪʣʝʥʥʷ, ʘ ʽʥʰʽ ï ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʽ ʧʦʞʠʚʥʠʡ ʨʝʞʠʤ [103ï106]. 

ɹʝʟʧʝʨʝʯʥʦ, ʚʠʟʥʘʯʥʘ ʨʦʣʴ ʦʢʨʝʤʦʛʦ ʯʠʥʥʠʢʘ ʚ ʞʠʪʪʽ ʨʦʩʣʠʥʠ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʟʦʥʠ ʚʠʨʦʱʫʚʘʥʥʷ. ʊʘʢ, ʟʘ ʧʦʩʫʰʣʠʚʠʭ ʫʤʦʚ 

ʉʪʝʧʫ, ʧʝʨʰʦʯʝʨʛʦʚʠʤ ʯʠʥʥʠʢʦʤ ʻ ʚʦʣʦʛʘ. 

ʊʚʝʨʜʞʝʥʥʷ ʜʦʩʣʽʜʥʠʢʽʚ, ʱʦ ʜʦ ʟʥʘʯʝʥʥʷ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ʚ ʟʤʽʰʘʥʠʭ 

ʧʦʩʽʚʘʭ ʜʦʩʠʪʴ ʨʽʟʥʷʪʴʩʷ ʷʢ ʟʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʟʦʥʠ ʚʠʨʦʱʫʚʘʥʥʷ, ʪʘʢ ʽ 

ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʩʫʤʽʰʦʢ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʆ. ɯ. ɿʽʥʯʝʥʢʘ [107] ʽ 

ʄ. ʌ. ʃʫʧʘʰʢʫ [108] ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʧʦʩʫʰʣʠʚʽ ʧʝʨʽʦʜʠ ʫ ʩʫʤʽʩʥʠʭ ʧʦʩʽʚʘʭ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʢʨʘʱʝ ʟʚʦʣʦʞʝʥʥʷ ʚʝʨʭʥʽʭ ʛʦʨʠʟʦʥʪʽʚ ˇʨʫʥʪʫ. ʇʨʠʯʠʥʦʶ 

ʮʴʦʛʦ  ̒ʚʠʜʽʣʝʥʥʷ ʚʦʣʦʛʠ ʢʦʨʝʥʷʤʠ ʨʦʩʣʠʥ, ʱʦ ʧʨʦʥʠʢʘʶʪʴ ʫ ʥʠʞʯʽ ʽ ʙʽʣʴʰ 

ʥʘʩʠʯʝʥʽ ʥʝʶ ʛʦʨʠʟʦʥʪʠ. ɺʦʣʦʛʘ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʢʦʨʽʥʥʷʤ ʦʜʥʽʻʾ ʨʦʩʣʠʥʠ 

ʚʧʨʦʜʦʚʞ ʪʨʠʚʘʣʦʛʦ ʧʝʨʽʦʜʫ ʤʦʞʝ ʙʫʪʠ ʜʞʝʨʝʣʦʤ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʜʣʷ ʽʥʰʠʭ 

ʨʦʩʣʠʥ ʩʫʤʽʩʥʦʛʦ ʧʦʩʽʚʫ [106ï108]. ʊʘʢ, ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ [109ï111], ʱʦ ʫ 

ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ ʟʣʘʢʦʚʠʭ ʽ ʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ ʚʠʪʨʘʪʘ ʚʦʣʦʛʠ ʥʘ ʫʪʚʦʨʝʥʥʷ 

ʦʜʠʥʠʮʽ ʥʘ 3ï5 % ʤʝʥʰʘ, ʧʦʨʽʚʥʷʥʦ ʟ ʦʜʥʦʚʠʜʦʚʠʤʠ ʧʦʩʽʚʘʤʠ ʮʠʭ ʞʝ ʢʫʣʴʪʫʨ. 

ɺ ʪʦʡ ʞʝ ʯʘʩ ɽ. ɯ. ɻʫʣʷʻʚ [112] ʽ ɸ. ɯ. ʃʽʚʝʥʩʴʢʠʡ [113] ʚʢʘʟʫʶʪʴ ʥʘ 

ʧʦʛʽʨʰʝʥʥʷ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ʚ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ. ʅʝʩʪʘʯʘ ʚʦʣʦʛʠ ʦʜʥʘʢʦʚʦ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʷʢ ʥʘ ʟʣʘʢʦʚʽ, ʪʘʢ ʽ ʥʘ ʙʦʙʦʚʽ ʢʦʤʧʦʥʝʥʪʠ ʩʫʤʽʰʦʢ, ʧʨʦʪʝ 

ʚʨʦʞʘʡ ʙʦʙʦʚʠʭ ʟʘ ʪʘʢʠʭ ʫʤʦʚ ʟʤʝʥʰʫʻʪʴʩʷ ʙʽʣʴʰʝ. ɺ ʩʚʦʶ ʯʝʨʛʫ, ʟ 
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ʧʽʜʚʠʱʝʥʥʷʤ ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʫ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʩʫʤʽʰʦʢ ʧʦʜʦʚʞʫʻʪʴʩʷ, ʘ 

ʟʘ ʾʾ ʟʥʠʞʝʥʥʷʤ ï ʤʘʡʞʝ ʥʘ ʪʨʠ ʪʠʞʥʽ ʩʢʦʨʦʯʫʻʪʴʩʷ [114, 115]. 

ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʩʫʤʽʰʢʠ ʢʫʢʫʨʫʜʟʠ ʟ 

ʙʦʙʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʧʦʨʽʚʥʷʥʦ ʜʦ ʾʾ ʦʜʥʦʚʠʜʦʚʠʭ ʧʦʩʽʚʽʚ ʽʥʪʝʥʩʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʦʣʦʛʫ ʟ ˇʨʫʥʪʫ ʽ ʚ ʨʦʢʠ ʟ ʜʦʩʪʘʪʥʴʦʶ ʩʫʤʦʶ ʦʧʘʜʽʚ ʦʙʠʜʚʘ 

ʢʦʤʧʦʥʝʥʪʠ ʟʤʽʰʘʥʦʛʦ ʧʦʩʽʚʫ ʥʦʨʤʘʣʴʥʦ ʨʦʩʪʫʪʴ, ʨʦʟʚʠʚʘʶʪʴʩʷ ʪʘ ʬʦʨʤʫʶʪʴ 

ʚʠʩʦʢʽ ʚʨʦʞʘʾ ʚʝʛʝʪʘʪʠʚʥʦʾ ʤʘʩʠ. ʆʜʥʘʢ, ʟʘ ʫʤʦʚ ʥʝʜʦʩʪʘʪʥʴʦʾ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ 

ʚʦʣʦʛʦʶ, ʮʽ ʢʦʤʧʦʥʝʥʪʠ ʩʫʤʽʰʢʠ ʚʟʘʻʤʥʦ ʢʦʥʢʫʨʫʶʪʴ, ʧʨʠʛʥʽʯʫʶʯʠ ʦʜʠʥ 

ʦʜʥʦʛʦ [116ï124]. 

ʂʫʢʫʨʫʜʟʘ ʽ ʩʦʷ ï ʜʦʩʠʪʴ ʚʠʤʦʛʣʠʚʽ ʪʘʢʦʞ ʽ ʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ˇʨʫʥʪʫ 

ʝʣʝʤʝʥʪʘʤʠ ʞʠʚʣʝʥʥʷ. ʊʘʢ, ʟʘ ʾʭʥʴʦʛʦ ʜʝʬʽʮʠʪʫ ʢʫʢʫʨʫʜʟʘ ʥʝ ʪʽʣʴʢʠ ʟʥʠʞʫʻ 

ʚʨʦʞʘʡʥʽʩʪʴ, ʘʣʝ ʡ ʩʢʦʨʦʯʫʻ ʪʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽ.ʾ ʉʦʷ ʪʘʢʦʞ ʜʦʩʠʪʴ ʚʠʤʦʛʣʠʚʘ 

ʜʦ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʽ ʚʠʥʦʩʠʪʴ ʾʭ ʽʟ ˇʨʫʥʪʫ ʙʽʣʴʰʝ, ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ 

ʧʦʣʴʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ. ʊʦʤʫ, ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʚʝʣʠʢʠʭ ʫʨʦʞʘʾʚ ʢʫʢʫʨʫʜʟʠ ʟ 

ʩʦʻʶ ʥʝʦʙʭʽʜʥʦ ʚ ʜʦʩʪʘʪʥʽʡ ʢʽʣʴʢʦʩʪʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ˇʨʫʥʪ ʦʨʛʘʥʽʯʥʠʤʠ  ̔

ʤʽʥʝʨʘʣʴʥʠʤʠ ʜʦʙʨʠʚʘʤʠ [125ï131]. 

ɼ. ʄ. ʇʨ̫ʥʠʰʥʠʢʦʚ [132], ʚʠʚʯʘʶʯʠ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ ʫ ʩʫʤʽʩʥʠʭ 

ʧʦʩ̔ʚʘʭ, ʚʢʘʟʫʚʘʚ, ʱʦ ʙʦʙʦʚʽ ʧʨʠ ʩʫʤʽʩʥʽʡ ʩʽʚʙʽ ʨʘʟʦʤ ʽʟ ʟʣʘʢʘʤʠ ʥʝ ʪʽʣʴʢʠ ʩʘʤʽ 

ʟʘʩʚʦʶʶʪʴ ʬʦʩʬʦʨ ʽʟ ʚʘʞʢʦʨʦʟʯʠʥʥʠʭ ʩʧʦʣʫʢ, ʘʣʝ ʡ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʠʤ 

ˇʨʫʥʪʦʚʠʡ ʨʦʟʯʠʥ, ʱʦ ʧʦʣʽʧʰʫʻ ʬʦʩʬʦʨʥʝ ʞʠʚʣʝʥʥʷ ʟʣʘʢʽʚ. ɸ. ʆ. ɹʘʙʠʯ [133], 

ʚ ʩʚʦʶ ʯʝʨʛʫ ʚʽʜʟʥʘʯʘʚ, ʱʦ ʙʦʙʦʚʽ ʢʫʣʴʪʫʨʠ ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʩʝʙʝ ʘʟʦʪʦʤ ʟʘ ʨʘʭʫʥʦʢ ʡʦʛʦ ʬʽʢʩʘʮʽʾ ʟ ʧʦʚʽʪʨʷ ʙʫʣʴʙʦʯʢʦʚʠʤʠ ʙʘʢʪʝʨʽʤ̫ʠ, ʘ ʚ 

ʩʫʤʽʩʥʠʭ ʧʦʩʽʚʘʭ ʚʦʥʠ ʧʦʣʽʧʰʫʶʪʴ ʡ ʘʟʦʪʥʝ ʞʠʚʣʝʥʥʷ ʟʣʘʢʦʚʠʭ. ʊʘʢ, 

ʢʫʢʫʨʫʜʟʘ, ʷʢʫ ʚʠʨʦʱʫʚʘʣʠ ʚ ʩʫʤʽʩʥʠʭ ʧʦʩʽʚʘʭ ʽʟ ʩʦʻʶ ʪʘ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ, 

ʟʘʩʚʦʶʚʘʣʘ ʘʟʦʪʫ ʥʘ 14ï21 % ʙʽʣʴʰʝ, ʧʦʨʽʚʥʷʥʦ ʟ ʾʾ ʦʜʥʦʚʠʜʦʚʠʤ ʧʦʩʽʚʦʤ. 

ʆʢʨʝʤʽ ʜʦʩʣʽʜʥʠʢʠ [133ï135] ʜʦʚʦʜʷʪʴ, ʱʦ ʚʠʩʦʢʦʙʽʣʢʦʚʽ ʢʫʣʴʪʫʨʠ ʚ 

ʩʠʤʙʽʦʟʽ ʟ ʙʫʣʴʙʦʯʢʦʚʠʤʠ ʙʘʢʪʝʨʽʷʤʠ ʟʜʘʪʥʽ ʟʘʩʚʦʶʚʘʪʠ ʤʦʣʝʢʫʣʷʨʥʠʡ ʘʟʦʪ 

ʧʦʚʽʪʨʷ, ʟʘ ʨʘʭʫʥʦʢ ʯʦʛʦ ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʝʙʝ ʘʟʦʪʦʤ. ʇʨʦʪʝ, ʜʣʷ 

ʫʪʚʦʨʝʥʥʷ ʙʫʣʴʙʦʯʦʢ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʧʨʦʮʝʩʫ ʘʟʦʪʬʽʢʩʘʮʽʾ ʥʝʦʙʭʽʜʥʦ, 
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ʱʦʙ ʫ ˇʨʫʥʪʽ ʙʫʣʘ ʭʦʯʘ ʙ ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʣʝʛʢʦ ʟʘʩʚʦʶʚʘʥʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ 

ʘʟʦʪʫ. 

ʏʠʩʣʝʥʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʟʤʽʰʘʥʠʤʠ ʧʦʩʽʚʘʤʠ ʧʦʢʘʟʘʣʠ [113, 135ï140], 

ʱʦ ʚ ʩʫʤʽʰʮʽ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʾʾ ʦʜʥʦʚʠʜʦʚʠʤ ʧʦʩʽʚʦʤ, ʫʤʽʩʪ 

ʥʽʪʨʘʪʥʦʛʦ ʘʟʦʪʫ ʚ ʦʨʥʦʤʫ ʰʘʨʽ ʧʽʜʚʠʱʫʻʪʴʩʷ ʥʘ 4,6 ʤʛ, ʘ ʨʫʭʦʤʠʭ ʬʦʩʬʘʪʽʚ ï 

ʥʘ 5,5 ʤʛ/100 ʛ ˇʨʫʥʪʫ. ʉʘʤʝ ʮʠʤ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʧʦʣʽʧʰʝʥʥʷ ʫʤʦʚ ʨʦʩʪʫ 

ʢʫʢʫʨʫʜʟʠ ʫ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ. ʂʨʽʤ ʮʴʦʛʦ, ʚʠʩʦʢʦʙʽʣʢʦʚʽ ʢʦʤʧʦʥʝʥʪʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʙʫʣʴʙʦʯʢʦʚʠʭ ʙʘʢʪʝʨʽʡ ʟʙʘʛʘʯʫʶʪʴ ˇʨʫʥʪ ʥʘ ʥʽʪʨʘʪʥʠʡ ʘʟʦʪ. ʇʨʠ 

ʟʤʠʢʘʥʥʽ ʢʦʨʝʥʽʚ ʢʫʢʫʨʫʜʟʠ ʽ ʩʦʾ ʤʽʞ ʨʦʩʣʠʥʘʤʠ ʧʨʦʭʦʜʠʪʴ ʦʙʤʽʥ ʢʦʨʝʥʝʚʠʤʠ 

ʚʠʜʽʣʝʥʥʷʤʠ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʢʫʢʫʨʫʜʟʘ ʤʽʩʪʠʪʴ ʥʘ 1,5 % ʙʽʣʴʰʝ ʩʠʨʦʛʦ 

ʧʨʦʪʝʾʥʫ, ʧʦʨʽʚʥʷʥʥʦ ʟ ʾʾ ʦʜʥʦʚʠʜʦʚʠʤʠ ʧʦʩʽʚʘʤʠ. 

ʂ. ɸ. ʊʽʤʽʨʷʟʻʚ [141], ʟ ʧʨʠʚʦʜʫ ʘʩʠʤʽʣʷʮʽʾ ʨʦʩʣʠʥʘʤʠ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ 

ʧʠʩʘʚ, ʱʦ Ă... ʢʦʞʝʥ ʧʨʦʤʽʥʴ ʩʦʥʮʷ, ʥʝ ʚʣʦʚʣʝʥʠʡ ʟʝʣʝʥʦʶ ʧʦʚʝʨʭʥʝʶ ʧʦʣʷ, 

ʣʫʢʽʚ ʘʙʦ ʣʽʩʫ ï ʙʘʛʘʪʩʪʚʦ, ʚʪʨʘʯʝʥʝ ʥʘʟʘʚʞʜʠ, é ʟʘ ʨʦʟʪʨʘʪʫ ʷʢʦʛʦ ʙʽʣʴʰ 

ʜʦʩʚʽʜʯʝʥʠʡ ʥʘʱʘʜʦʢ ʢʦʣʠ-ʥʝʙʫʜʴ ʦʩʫʜʠʪʴ ʩʚʦʛʦ ʧʨʝʜʢʘò. ʊʘʢ, ʫ ʮʴʦʤʫ 

ʚʽʜʥʦʰʝʥʥʽ ʚʯʝʥʠʡ ʚʢʘʟʫʚʘʚ ʥʘ ʧʝʨʝʚʘʛʫ ʩʫʤʽʩʥʠʭ ʽ ʫʱʽʣʴʥʝʥʠʭ ʧʦʩʽʚʽʚ, ʱʦ 

ʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫʤʦʚʠ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɿʘ 

ʩʫʤʽʩʥʦʛʦ ʚʠʨʦɦ ʫʚʘʥʥʷ ʩʪʝʙʣʘ ʪʘ ʣʠʩʪʢʠ ʟʣʘʢʦʚʠʭ ʽ ʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ 

ʨʦʟʤʽʱʫʶʪʴʩʷ ʚ ʨʽʟʥʠʭ ʷʨʫʩʘʭ, ʱʦ ʩʧʨʠʷʻ ʦʧʪʠʤʘʣʴʥʦʤʫ ʧʦʛʣʠʥʘʥʥʶ ʩʦʥʷʯʥʦʾ 

ʝʥʝʨʛʽʾ [142, 143]. 

ʂʫʢʫʨʫʜʟʘ, ʙʫʨʢʫʥ, ʙʦʙʠ ʢʦʨʤʦʚʽ, ʩʦʷ, ʣʶʧʠʥ ʙʽʣʠʡ  ̔ʛʦʨʦʭ ʢʦʨʤʦʚʠʡ ʻ 

ʩʚʽʪʣʦʣʶʙʠʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ. ɿʘ ʫʤʦʚ ʥʝʜʦʩʪʘʪʥʴʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʦʩʚʽʪʣʝʥʥʷ ʫ 

ʮʠʭ ʨʦʩʣʠʥ ʟʘʟʚʠʯʘʡ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʝʪʽʦʣʷʮʽʷ. ʉʚʽʪʣʦ ʞ ʛʘʣʴʤʫʻ ʮʝʡ ʧʨʦʮʝʩ, 

ʧʨʠʯʦʤʫ ʪʠʤ ʩʠʣʴʥʽʰʝ, ʯʠʤ ʚʠʱʘ ʡʦʛʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ. 

ɺʽʪʯʠʟʥʷʥʽ ʡ ʟʘʨʫʙʽʞʥʽ ʜʦʩʣʽʜʥʠʢʠ [144, 145] ʟʘʟʥʘʯʘʶʪʴ, ʱʦ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʩʣʠʥ ʽʩʪʦʪʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʦʩʚʽʪʣʝʥʥʷ 

ʬʦʪʦʩʠʥʪʝʟʫʶʯʦʾ ʧʦʚʝʨʭʥʽ. ʅʘʡʙʽʣʴʰʠʡ ʚʨʦʞʘʡ ʩʦʷ ʬʦʨʤʫʻ ʧʨʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʦʩʚʽʪʣʝʥʥʷ ʪʨʘʚʦʩʪʦʶ ʥʝ ʤʝʥʰʝ 1650 ʣʶʢʩʽʚ. ʅʘʡʢʨʘʱʝ ʦʩʚʽʪʣʶʶʪʴʩʷ ʨʦʩʣʠʥʠ 

ʧʨʠ ʟʤʠʢʘʥʥʽ ʣʠʩʪʢʽʚ ʫ ʤʽʞʨʷʜʜʷʭ ʥʘ ʚʠʩʦʪʽ 30ï40 ʩʤ ʚʽʜ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ. 
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ʗʢʱʦ ʞ ʟʤʠʢʘʥʥʷ ʧʨʦʭʦʜʠʪʴ ʚʠʱʝ ï ʥʠʞʥʽ ʣʠʩʪʢʠ ʟʘʪʽʥʷʶʪʴʩʷ ʽ ʚ ʥʘʩʣʽʜʦʢ 

ʩʚʽʪʣʦʚʦʛʦ ʛʦʣʦʜʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʜʯʘʩʥʝ ʦʧʘʜʘʥʥʷ ʣʠʩʪʢʽʚ, ʱʦ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʡ ʥʘ ʟʘʛʘʣʴʥʝ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʦʩʽʚʫ. 

ɺ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ ʢʫʢʫʨʫʜʟʠ ʟ ʚʠʩʦʢʦʙʽʣʢʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʛʫʩʪʦʪʘ 

ʨʦʩʣʠʥ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʱʦ ʥʘ 15ï20 %, ʧʦʨʽʚʥʷʥʦ ʟ ʦʜʥʦʚʠʜʦʚʠʤʠ ʾʾ ʧʦʩʽʚʘʤʠ, 

ʟʘʙʝʟʧʝʯʫʻ ʢʨʘʱʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ. ɿʦʢʨʝʤʘ ʟʘ ʯʝʨʛʫʚʘʥʥʷ 

ʚʠʩʦʢʦʨʦʩʣʠʭ ʨʦʩʣʠʥ ʢʫʢʫʨʫʜʟʠ ʟ ʥʠʟʴʢʦʨʦʩʣʦʶ ʩʦʻʶ ʫ ʟʣʘʢʫ ʧʦʣʽʧʰʫʻʪʴʩʷ 

ʦʩʚʽʪʣʝʥʽʩʪʴ ʣʠʩʪʢʽʚ ʚʝʨʭʥʴʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʷʨʫʩʽʚ. ɼʦ ʨʦʩʣʠʥ ʩʦʾ, ʷʢʽ ʚ 

ʘʛʨʦʬʽʪʦʮʝʥʦʟʽ ʨʦʟʤʽʱʝʥʽ ʫ ʥʠʞʥʴʦʤʫ ʷʨʫʩʽ, ʚ ʨʘʥʽʰʥ̔ ʛʦʜʠʥʠ ʥʘʜʭʦʜʠʪʴ 85 % 

ʩʦʥʷʯʥʦʾ ʽʥʩʦʣʷʮʽʾ, ʫ ʜʝʥʥʽ ï 87, ʘ ʫ ʚʝʯʽʨʥʽ ï 70 %. ʈʘʟʦʤ ʟ ʪʠʤ ʨʦʩʣʠʥʠ 

ʢʫʢʫʨʫʜʟʠ ʚ ʧʦʩʽʚʘʭ ʟ ʯʝʨʛʫʚʘʥʥʷʤ ʨʷʜʢʽʚ ʢʦʤʧʦʥʝʥʪʽʚ ʫʧʨʦʜʦʚʞ ʜʥʷ ʢʨʘʱʝ ʽ 

ʙʽʣʴʰ ʨʽʚʥʦʤʽʨʥʦ ʦʩʚʽʪʣʶʶʪʴʩʷ, ʧʦʨʽʚʥʷʥʦ ʟ ʦʜʥʦʚʠʜʦʚʠʤ ʧʦʩʽʚʦʤ [127]. 

ɿ̔ ʟʙʽʣʴʰʝʥʥʷʤ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʢʦʝʬʽʮʽʻʥʪ ʟʘʩʚʦʻʥʥʷ ʌɸʈ ʰʚʠʜʢʦ 

ʟʨʦʩʪʘʻ, ʘʣʝ ʜʦ ʧʝʚʥʦʾ ʤʝʞʽ. ʊʘʢ, ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʟ 10 ʜʦ 

30 ʪʠʩ. ʤ2/ʛʘ ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʌɸʈ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟ 0,28 ʜʦ 0,67 %, ʘ 

ʧʨʠ 50 ʪʠʩ. ʤ2/ʛʘ ï ʚʽʥ ʧʽʜʚʠʱʫʻʪʴʩʷ ʣʠʰʝ ʜʦ 0,72 %. ʇʦʷʩʥʶʻʪʴʩʷ ʮʝ ʪʠʤ, ʱʦ 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʨʦʟʤʽʨʫ ʬʦʪʦʩʠʥʪʝʟʫʶʯʦʾ ʧʦʚʝʨʭʥʽ ʢʽʣʴʢʽʩʪʴ ʨʘʜʽʘʮʽʾ, ʱʦ 

ʥʘʜʭʦʜʠʪʴ ʥʘ ʦʜʠʥʠʮʶ ʧʣʦʱʽ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʟʘʣʠʰʘʻʪʴʩʷ ʧʦʩʪʽʡʥʦʶ. ɺ 

ʧʦʜʘʣʴʰʦʤʫ ʥʘʩʪʫʧʠʪʴ ʧʝʨʽʦʜ, ʢʦʣʠ ʚʝʨʭʥʽʡ ʷʨʫʩ ʣʠʩʪʢʽʚ ʟʘʢʨʠʻ ʥʠʞʥʽ ʽ 

ʨʦʩʣʠʥʘ ʙʫʜʝ ʟʘʟʥʘʚʘʪʠ ʩʚʽʪʣʦʚʦʛʦ ʛʦʣʦʜʫʚʘʥʥʷ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʥʠʞʥʽ 

ʣʠʩʪʢʠ ʧʦʯʥʫʪʴ ʞʦʚʪʽʪʠ ʽ ʚʽʜʤʠʨʘʪʠ [146]. 

ɸʥʘʣʦʛʽʯʥʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʡ ʩʪʦʩʦʚʥʦ ʯʠʩʪʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʬʦʪʦʩʠʥʪʝʟʫ. ʇʨʠʯʠʥʦʶ ʮʴʦʛʦ ʻ ʥʝʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʩʦʥʷʯʥʦʾ 

ʨʘʜʽʘʮʽʾ. ʇʽʩʣʷ ʮʽʻʾ ʤʝʞʽ ʚʝʩʴ ʧʨʦʜʫʢʪ ʬʦʪʦʩʠʥʪʝʟʫ ʚ ʦʩʥʦʚʥʦʤʫ ʚʠʪʨʘʯʘʻʪʴʩʷ 

ʥʘ ʨʽʩʪ ʩʘʤʠʭ ʣʠʩʪʢʽʚ. ɼʣʷ ʟʙʽʣʴʰʝʥʥʷ ʚʨʦʞʘʶ ʟʝʣʝʥʦʾ ʤʘʩʠ ʟʤʽʰʘʥʽ ʧʦʩʽʚʠ 

ʢʫʢʫʨʫʜʟʠ ʟ ʚʠʩʦʢʦʙʽʣʢʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʮʶ 

ʦʩʦʙʣʠʚʽʩʪʴ [147, 148]. 

ʈʦʟʧʦʜʽʣʝʥʥʷ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ ʚ ʧʦʩʽʚʘʭ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʦʨʤʠ ʚʠʩʽʚʫ ʽ 

ʩʧʦʩʦʙʫ ʩʽʚʙʠ, ʤʦʨʬʦʩʪʨʫʢʪʫʨʠ ʽ ʛʘʙʽʪʫʩʫ ʨʦʩʣʠʥ, ʧʣʦʱʽ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʽ 
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ʾʾ ʨʦʟʤʽʱʝʥʥʷ ʟʘ ʷʨʫʩʘʤʠ. ʊʘʢ, ʩʘʤʝ ʟʘʚʜʷʢʠ ʚʨʘʭʫʚʘʥʥʶ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʷʨʫʩʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʣʠʩʪʢʽʚ ʚʠʩʦʢʦʙʽʣʢʦʚʠʭ ʽ ʟʣʘʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʧʦʢʨʘʱʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ ʩʫʤʽʩʥʠʤ ʧʦʩʽʚʦʤ. ʊʦʤʫ, 

ʩʫʤʽʰʢʠ ʢʦʨʤʦʚʠʭ ʢʫʣʴʪʫʨ ʤʘʶʪʴ ʙʽʣʴʰʫ ʣʠʩʪʢʦʚʫ ʧʦʚʝʨʭʥʶ ʡ ʚʠʱʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʬʦʪʦʩʠʥʪʝʟʫ, ʧʦʨʽʚʥʷʥʦ ʟ ʦʜʥʦʚʠʜʦʚʠʤʠ ʧʦʩʽʚʘʤʠ [149ï152]. 

ʆʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʻ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʽʩʪʴ. 

ɺʘʣʦʚʘ ʧʦʪʨʝʙʘ ʢʦʨʤʦʚʠʭ ʢʫʣʴʪʫʨ ʫ ʚʦʣʦʟʽ ʚ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʥʝʦʜʥʘʢʦʚʘ. 

ʇʦʷʩʥʶʻʪʴʩʷ ʮʝ ʪʠʤ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʦʥʘ ʚʽʜ ʜʝʬʽʮʠʪʫ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ 

ʫʧʨʦʜʦʚʞ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ. ʊʦʤʫ, ʥʘ ʨʽʩʪ ʨʦʩʣʠʥ ʚ ʦʜʥʦʚʠʜʦʚʠʭ, ʽ 

ʦʩʦʙʣʠʚʦ, ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ ʟʥʘʯʥʦ ʚʧʣʠʚʘʻ ʩʫʤʘ ʦʧʘʜʽʚ. ʊʘʢ, ʫ ʧʦʩʫʰʣʠʚʽ 

ʨʦʢʠ ʢʫʢʫʨʫʜʟʘ ʚ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ ʟʥʘʯʥʦ ʚʽʜʩʪʘʻ ʚ ʨʦʩʪʽ ʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʩʠʣʴʥʘ ʾʾ ʢʦʥʢʫʨʝʥʮʽʷ ʟ ʙʦʙʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ˇʨʫʥʪʦʚʦʾ 

ʚʦʣʦʛʠ [153ï156]. 

ʌʽʟʠʯʥʝ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʣʦʛʠ ʟ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ ʚ ʧʦʩʽʚʘʭ ʫʧʨʦʜʦʚʞ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʟʫʤʦʚʣʶʻʪʴʩʷ ʚʠʜʦʤ ʽ ʚʨʦʞʘʡʥʽʩʪʶ ʢʫʣʴʪʫʨʠ, ʨʽʚʥʝʤ 

ʘʛʨʦʪʝʭʥʽʢʠ, ʩʠʩʪʝʤʦʶ ʫʜʦʙʨʝʥʥʷ, ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ ʪʦʱʦ. 

ʇʨʠ ʮʴʦʤʫ ʩʫʤʘʨʥʝ ʚʠʧʘʨʦʚʫʚʘʥʥʷ, ʪʦʙʪʦ ʬʽʟʠʯʥʝ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʟ ʧʦʚʝʨʭʥʽ 

ʧʦʣʷ ʚ ʩʫʤʽ ʟ ʪʨʘʥʩʧʽʨʘʮʽʻ  ʁʨʦʩʣʠʥ, ʭʘʨʘʢʪʝʨʠʟʫʻ ʙʽʦʣʦʛʽʯʥʝ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ 

ʧʦʩʽʚʽʚ [157ï161]. 

ɺʽʜʥʦʩʥʦ ʪʨʘʥʩʧʽʨʘʮʽʾ ʨʦʩʣʠʥ ʪʦʯʢʠ ʟʦʨʫ ʜʦʩʣʽʜʥʠʢʽʚ ʜʦʩʠʪʴ ʨʽʟʥʷʪʴʩʷ. 

ʊʘʢ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʨʘʥʩʧʽʨʘʮʽʾ ʨʦʩʣʠʥ ʥʘ ʩʫʭʦʤʫ ˇʨʫʥʪʽ ʟʥʘʯʥʦ ʤʝʥʰʘ, 

ʧʦʨʽʚʥʷʥʦ ʟ ʦʧʪʠʤʘʣʴʥʠʤʠ ʫʤʦʚʘʤʠ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʥʷ. ɺ ʩʚʦʶ ʯʝʨʛʫ 

ɸ. ʄ. ɸʣʧʘʪʴʻʚ ʚʚʘʞʘʚ [162], ʱʦ ʥʘ ʩʫʭʠʭ ˇʨʫʥʪʘʭ ʨʦʩʣʠʥʠ ʚʠʧʘʨʦʚʫʶʪʴ 

ʚʦʣʦʛʫ ʚ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʠʥʠʮʶ ʧʣʦʱʽ ʣʠʩʪʢʽʚ ʥʝ ʤʝʥʰʝ, ʥʽʞ ʥʘ ʚʦʣʦʛʠʭ. ʇʨʠ 

ʮʴʦʤʫ, ʨʽʚʝʥʴ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʝʬʽʮʠʪʫ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ ʡ 

ʝʢʦʣʦʛʦʙʽʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʫʣʴʪʫʨʠ. 

ɿʘ ʜʘʥʠʤʠ ɸ. ɺ. ɹʠʢʽʥʘ ʽ ʆ. ɺ. ʊʘʨʘʩʝʥʢʘ [159], ʥʝ ʚʩʽ ʣʠʩʪʢʠ ʚ 

ʨʦʩʣʠʥʥʦʤʫ ʧʦʢʨʠʚʽ ʦʜʥʘʢʦʚʦ ʽʥʪʝʥʩʠʚʥʦ ʚʠʧʘʨʦʚʫʶʪʴ ʚʦʣʦʛʫ. ʊʘʢ, ʟʘʣʝʞʥʦ 

ʚʽʜ ʬʘʟ ʨʦʟʚʠʪʢʫ ʤʘʢʩʠʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʪʨʘʥʩʧʽʨʘʮʽʾ ʤʦʞʝ ʟʤʽʱʫʚʘʪʠʩʷ ʟ ʦʜʥʦʛʦ 
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ʷʨʫʩʫ ʣʠʩʪʢʽʚ ʜʦ ʽʥʦhʛʦ. ʂʽʣʴʢʽʩʪʴ ʚʦʜʠ, ʱʦ ʚʠʧʘʨʦʚʫʻʪʴʩʷ ʨʦʩʣʠʥʘʤʠ, ʚ 

ʦʩʥʦʚʥʦʤʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ, ʽ ʟʥʘʯʥʦ ʤʝʥʰʝ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʦʩʪʫ. ʇʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʢʫʢʫʨʫʜʟʘ, ʟʘ 

ʥʝʚʠʩʦʢʦʛʦ ʢʦʝʬʽʮʽʻʥʪʫ ʪʨʘʥʩʧʽʨʘʮʽʾ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʘʯʥʠʤʠ ʟʘʛʘʣʴʥʠʤʠ 

ʚʠʪʨʘʪʘʤʠ ʚʦʜʠ. ɿʫʤʦʚʣʶʻʪʴʩʷ ʮʝ ʪʠʤ, ʱʦ ʟʘ ʜʦʩʪʘʪʥʴʦʛʦ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʥʷ 

ʮʝʡ ʟʣʘʢ ʫʪʚʦʨʶʻ ʟʥʘʯʥʦ ʙʽʣʴʰʝ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ 

ʢʫʣʴʪʫʨʘʤʠ. ʅʘʪʦʤʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʠ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ ʢʫʢʫʨʫʜʟʠ ʜʫʞʝ ʥʝʩʪʽʡʢʽ 

ʷʢ ʟʘ ʟʦʥʘʤʠ, ʪʘʢ ʽ ʨʦʢʘʤʠ ʚʝʛʝʪʘʮʽʾ. ʅʘʚʝʜʝʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ 

ʢʫʣʴʪʫʨ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʬʦʨʤʫʚʘʥʥʷ ʾʾ ʚʨʦʞʘʶ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʩʢʣʘʜʥʽʡ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʽ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ ʚʠʨʦʱʫʚʘʥʥʷ 

[155, 163]. 

ɿʤʽʰʘʥʽ ʧʦʩʽʚʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʽʣʴʰ ʩʪʘʣʽ ʚʨʦʞʘʾ, ʱʦ ʤʝʥʰʝ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʧʨʠʨʦʜʥʠʭ ʫʤʦʚ. ʋ ʩʫʤʽʰʢʘʭ ʯʠ ʫʱʽʣʴʥʝʥʠʭ ʧʦʩʽʚʘʭ ʢʫʣʪɹʫʨʠ ʤʝʥʰ ʯʫʪʣʠʚʽ 

ʜʦ ʦʢʨʝʤʠʭ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʯʠʥʥʠʢʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠɦ ʘ [108, 164]. 

ʇʨʦʙʣʝʤʦʶ ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʽ ʷʢʦʩʪʽ ʟʤʽʰʘʥʠʭ 

ʧʦʩʽʚʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʧʽʜʙʦʨʫ ʢʦʤʧʦʥʝʥʪʽʚ ʚ ʋʢʨʘʾʥʽ ʟʘʡʤʘʶʪʴʩʷ ʜʦʩʠʪʴ ʜʘʚʥʦ. 

ʊʘʢ, ʚʽʜʧʦʚʽʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʷʪʴʩʷ ʱʝ ʟ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ. ʅʠʟʢʘ 

ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʠʚʯʝʥʥʷ ʩʫʤʽʩʥʠʭ ʽ ʧʽʜʩʽʚʥʠʭ ʢʫʣʴʪʫʨ ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʚ ʫʤʦʚʘʭ 

ɺʽʥʥʠʮʴʢʽʾ, ʂʠʾʚʩʴʢʦʾ, ʈʽʚʥʝʥʩʴʢʦʾ, ʉʫʤʩʴʢʦʾ, ʏʝʨʥʽʛʽʚʩʴʢʦʾ, ʏʝʨʢʘʩʴʢʦʾ ʪʘ 

ʽʥʰʠʭ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ [165ï168]. 

ʆʜʝʨʞʘʥʽ ʟʘ ʨʽʟʥʠʭ ʫʤʦʚ ʨʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ 

ʢʫʢʫʨʫʜʟʠ ʽʟ ʟʝʨʥʦʙʦʙʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʠʨʦʙʥʠʮʪʚʦ 

ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ. ʇʨʠ ʮʴʦʤʫ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʥʘʩʘʤʧʝʨʝʜ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʟʦʥʠ ʚʠʨʦʱʫʚʘʥʥʷ. ʋ ʧʝʨʝʚʘʞʥʽʡ 

ʙʽʣʴʰʦʩʪʽ ʜʦʩʣʽʜʽʚ ʫʨʦʞʘʡʥʽʩʪʴ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʙʫʣʘ ʚʠʱʦʶ 

ʧʦʨʽʚʥʷʥʦ ʟ ʾʾ ʦʜʥʦʚʠʜʦʚʠʤʠ ʧʦʩʽʚʘʤʠ, ʘ ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ 

ʟʙʽʣʴʰʠʣʘʩʷ ʥʘ 77ï238 ʢʛ/ʛʘ. ʇʨʠ ʮʴʦʤʫ, ʥʘ ʦʜʥʫ ʢʦʨʤʦʚʫ ʦʜʠʥʠʮʶ ʦʜʝʨʞʘʥʦ 

68ï103 ʛ ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ, ʧʦʨʽʚʥʷʥʦ ʟ 52ï60 ʛ ʚ ʦʜʥʦʚʠʜʦʚʠʭ ʧʦʩʽʚʘʭ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ɯ. ɺ. ɻʥʦʻʚʦʛʦ [169], ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥ ̔



34 

ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʦʪʨʠʤʘʣʠ ʚʠʩʦʢʦʷʢʽʩʥʠʡ ʩʠʣʦʩ, ʷʢʠʡ 

ʧʦʨʽʚʥʷʥʦ ʟ ʢʫʢʫʨʫʜʟʷʥʠʤ ʤʽʩʪʠʪʴ ʙʽʣʴʰʝ: ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ ʽ ʞʠʨʫ ï ʚ 1,4 ʨʘʟʘ, 

ʘ ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ ï ʥʘ 56 %, ʱʦ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʷʢʽʩʥʦʛʦ 

ʙʘʣʘʥʩʫʚʘʥʥʷ ʨʘʮʽʦʥʽʚ ʢʦʨʤʽʚ. 

ɿʘ ʜʘʥʠʤʠ ʅ. ʆ. ɹʝʭʪʠʥʘ [169], ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ ʩʫʤʽʰʢʠ 

ʩʪʘʥʦʚʠʣʘ ï 52,5 ʪ/ʛʘ, ʚ ʪ. ʯ. ʩʦʾ ï 6,12 ʪ/ʛʘ, ʘ ʢʫʢʫʨʫʜʟʠ ï 46,4 ʪ/ʛʘ. ʊʘʢʽ 

ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʽʜʪʚʝʨʜʞʫʶʪʴʩʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ, ʚʠʢʦʥʘʥʠʤʠ ʚ 

ʫʤʦʚʘʭ ʜʦʩʣʽʜʥʦʛʦ ʧʦʣʷ ʋʣʴʷʥʦʚʩʴʢʦʛʦ ʉɻɯ [170ï172], ʜʝ ʟʤʽʰʘʥʽ ʧʦʩʽʚʠ ʩʦʾ ʽ 

ʢʫʢʫʨʫʜʟʠ ʟʘ ʚʨʦʞʘʡʥʽʩʪʶ ʟʝʣʝʥʦʾ ʤʘʩʠ ʽ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʥʘ 35ï50 % 

ʧʝʨʝʚʘʞʘʣʠ ʦʜʥʦʚʠʜʦʚʽ ʧʦʩʽʚʠ ʩʦʾ ʽ ʢʫʢʫʨʫʜʟʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʨʽʟʥʠʭ ʥʘʫʢʦʚʮʽʚ ʩʚʽʜʯʘʪʴ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʠʡ 

ʫʨʦʞʘʡ ʟʝʣʝʥʦʾ ʤʘʩʠ ʦʪʨʠʤʘʥʦ ʧʨʠ ʥʦʨʤʽ ʚʠʩʽʚʫ 75 % ʚʽʜ ʧʨʠʡʥʷʪʦʾ ʚ 

ʦʜʥʦʚʠʜʦʚʦʤʫ ʧʦʩʽʚʽ, ʱʦ ʟʘ ʯʝʨʛʫʚʘʥʥʷ ʯʦʪʠʨʴʦʭ ʨʷʜʢʽʚ ʢʫʢʫʨʫʜʟʠ ʽ ʜʚʦʭ ʩʦʾ ʟ 

ʤʽʞʨʷʜʜʷʤ 70 ʩʤ ʩʢʣʘʣʦ ï 50,6 ʪ/ʛʘ, ʟ ʧʠʪʦʤʦʶ ʚʘʛʦʶ ʩʦʾ ï 28 %. ʇʨʠ ʮʴʦʤʫ, 

ʟʤʽʰʘʥʽ ʧʦʩʽʚʠ ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʫʨʦʞʘʡʥʽʩʪʴ 

ʩʠʣʦʩʥʦʾ ʤʘʩʠ ï 52,0 ʪ/ʛʘ, ʟ ʚʠʭʦʜʦʤ ʢʦʨʤʦʚʠʭ ʦʜʠʥʠʮʴ ʽ ʧʝʨʝʪʨʘʚʥʦʛʦ 

ʧʨʦʪʝʾʥʫ ʚʽʜʧʦʚʽʜʥʦ 9,2  ̔ 1,2 ʪ/ʛʘ ʚʽʜʧʦʚʽʜʥʦ. ɸʥʘʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʦʜʥʦʚʠʜʦʚʦʛʦ ʧʦʩʽʚʫ ʢʫʢʫʨʫʜʟʠ ʚʽʜʧʦʚʽʜʥʦ ʩʪʘʥʦʚʠʣʠ ï 45,0, 8,1 ʽ 0,9 ʪ/ʛʘ. 

ʊʘʢʦʞ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʤʽʰʘʥʽ ʧʦʩʽʚʠ ʢʫʢʫʨʫʜʟʠ ʟ ʙʫʨʢʫʥʦʤ 

ʧʽʜʚʠʱʫʶʪʴ ʚʤʽʩʪ ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ ʜʦ 146,3 ʛ ʥʘ ʦʜʥʫ ʢʦʨʤʦʚʫ ʦʜʠʥʠʮʶ 

[173ï183]. 

ʆʪʞʝ, ʟʤʽʰʘʥʽ ʧʦʩʽʚʠ ʢʫʢʫʨʫʜʟʠ ʟ ʚʠʩʦʢʦʙʽʣʢʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, 

ʧʦʨʽʚʥʷʥʦ ʟ ʦʜʥʦʚʠʜʦʚʠʤʠ ʟʜʘʪʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ 

ʪʘ ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ. ʇʨʠ ʮʴʦʤʫ ʩʫʤʽʩʥʘ ʩʽʚʙʘ ʩʧʨʠʷʻ ʧʦʢʨʘʱʝʥʥʶ 

ʨʦʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ ʫʩʽʭ ʢʫʣʴʪʫʨ ʟʘ ʨʘʭʫʥʦʢ ʦʧʪʠʤʽʟʘʮʽʾ ʚʦʜʥʦʛʦ ʽ ʧʦʞʠʚʥʦʛʦ 

ʨʝʞʠʤʽʚ ˇʨʫʥʪʫ, ʩʚʽʪʣʦʚʠʭ ʽ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʫʤʦʚ ʪʘ ʧʨʦʮʝʩʽʚ ʬʦʪʦʩʠʥʪʝʟʫ 

ʥʘʜʟʝʤʥʦʶ ʤʘʩʦʶ ʨʦʩʣʠʥ. 

 

1.3 ʆʩʦʙʣʠʚʦʩʪʽ ʚʝʛʝʪʘʮʽʾ ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʟʘʣʝʞʥʦ 
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ʚʽʜ ʟʘʭʦʜʽʚ ʚʠʨʦʱʫʚʘʥʥʷ 

 

ɿʘʛʘʣʴʥʦʚʽʜʦʤʦ, ʱʦ ʛʫʩʪʦʪʘ ʨʦʩʣʠʥ ʢʫʢʫʨʫʜʟʠ ʫ ʩʫʤʽʰʮʽ ʟ 

ʚʠʩʦʢʦʙʽʣʢʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʘ ʪʘʢʦʞ ʧʘʨʘʤʝʪʨʠ ʨʦʟʤʽʱʝʥʥʷ ʨʦʩʣʠʥ 

ʟʜʽʡʩʥʶʶʪʴ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʴ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ. ʊʘʢ, ʫ 

ʩʧʨʠʷʪʣʠʚʽ ʟʘ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʥʷʤ ʨʦʢʠ ʥʘʡʙʽʣʴʰʠʡ ʫʨʦʞʘʡ ʟʝʣʝʥʦʾ ʤʘʩʠ 

ʦʜʝʨʞʫʶʪʴ ʥʘ ʧʦʩʽʚʘʭ ʜʝ ʨʦʩʣʠʥʠ ʢʫʢʫʨʫʜʟʠ ʽ ʩʦʾ ʨʦʟʤʽʱʝʥʽ ʚ ʩʧʽʣʴʥʠʭ ʨʷʜʢʘʭ, 

ʘ ʚ ʧʦʩʫʰʣʠʚʽ ʨʦʢʠ ï ʧʨʠ ʯʝʨʛʫʚʘʥʥʽ ʦʢʨʝʤʠʭ ʨʷʜʢʽʚ ʢʫʢʫʨʫʜʟʠ ʟ ʨʷʜʢʘʤʠ ʩʦʾ. 

ʅʘ ʇʦʣʽʩʩʽ ʜʦʙʨʽ ʨʝʟʫʣʴʪʘʪʠ ʜʘʶʪʴ ʟʤʽʰʘʥʽ ʧʦʩʽʚʠ ʢʫʢʫʨʫʜʟʠ ʟ ʙʽʣʠʤ ʢʦʨʤʦʚʠʤ 

ʣʶʧʠʥʦʤ, ʫ ʮʝʥʪʨʘʣʴʥʠʭ ʽ ʧʽʚʥʽʯʥʠʭ ʨʘʡʦʥʘʭ ʃʽʩʦʩʪʝʧʫ ï ʟʤʽʰʘʥʽ ʧʦʩʽʚʠ 

ʢʫʢʫʨʫʜʟʠ ʟ ʙʫʨʢʫʥʦʤ ʙʽʣʠʤ ʦʜʥʦʨʽʯʥʠʤ, ʘ ʚ ʫʤʦʚʘʭ ʉʪʝʧʫ ʢʨʘʱʠʤʠ ʻ ʟʤʽʰʘʥʽ 

ʧʦʩʽʚʠ ʚ ʷʢʠʭ ʯʝʨʛʫʶʪʴʩʷ ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ʟ ʜʚʦʤʘ ʨʷʜʢʘʤʠ ʩʦʾ [184ï188]. 

ɿʘʣʝʞʥʦ ʚʽʜ ʟʦʥʠ ʚʠʨʦʱʫʚʘʥʥʷ ʟʤʽʥʶʶʪʴʩʷ ʡ ʦʧʪʠʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ 

ʛʫʩʪʦʪʠ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ. ʊʘʢ, ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʛʫʩʪʦʪʘ ʜʣʷ ʇʦʣʽʩʩʷ ï 80ï90 ʪʠʩ. 

ʨʦʩʣʠʥ ʢʫʢʫʨʫʜʟʠ ʽ 80ï90 ʪʠʩ. ʨʦʩʣʠʥ ʩʦʾ; ʫ ʮʝʥʪʨʘʣʴʥʦʤʫ ʽ ʧʽʚʥʽʯʥʦʤʫ 

ʃʽʩʦʩʪʝʧʫ ʚʽʜʧʦʚʽʜʥʦ ï 70ï80 ʽ 80ï100 ʪʠʩ./ʛʘ, ʘ ʚ ʉʪʝʧʫ ï 40ï45 ʽ 40ï60 ʪʠʩ. 

ʨʦʩʣʠʥ ʚʽʜʧʦʚʽʜʥʦ [189ï192]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʰʠʨʠʥʠ ʤʽʞʨʷʜʴ ʫ 

ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ ʧʨʦʚʦʜʠʣʠʩʴ ʙʘʛʘʪʴʤʘ ʚʯʝʥʠʤʠ. ʊʘʢ, ʟʘ ʜʘʥʠʤʠ 

ɺ. ʂ. ɹʣʘʞʝʚʩʴʢʦʛʦ [193] ʥʘʡʙʽʣʴʰʠʡ ʫʨʦʞʘʡ ʟʝʣʝʥʦʾ ʤʘʩʠ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʟʘ 

ʧʫʥʢʪʠʨʥʦʛʦ ʩʧʦʩʦʙʫ ʩʽʚʙʠ ʢʫʢʫʨʫʜʟʠ ʨʘʟʦʤ ʟ ʙʦʙʘʤʠ ʰʠʨʠʥʦʶ ʤʽʞʨʷʜʴ 90 ʩʤ 

ʇʦʜʽʙʥʽ ʞ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʃ. ɯ. ʃʫʢô̫ ʥʝʥʢʦʤ [177] ʧʨʠ ʛʫʩʪʦʪʽ 

ʢʫʢʫʨʫʜʟʠ 50 ʪʠʩ./ʛʘ ʨʦʩʣʠʥ ʩʫʤʽʰʽ ʟ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʠʣʦ ʟʙʽʨ 

48,3 ʪ/ʛʘ ʟʝʣʝʥʦʾ ʤʘʩʠ, ʟʘ 70 ʪʠʩ./ʛʘ ï 54,0 ʪ/ʛʘ, ʘ ʟʘ 90 ʪʠʩ./ʛʘ ï 56,8 ʪ/ʛʘ. ʅʘ 

ʜʫʤʢʫ ɺ. ʊʨʦʮ [194] ʩʫʤʽʰ ʢʫʢʫʨʫʜʟʠ ʽ ʙʫʨʢʫʥʫ ʙʽʣʦʛʦ ʥʝʦʙʭʽʜʥʦ ʚʠʩʽʚʘʪʠ ʟ 

ʤʽʞʨʷʜʜʷʤ 60 ʩʤ 

ʇʨʦʪʝ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʄ. ʍʦʤʠʯʘ [178] ʟʤʽʰʘʥʽ ʧʦʩʽʚʠ ʟ 

ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ ʥʝʦʙʭʽʜʥʦ ʚʠʩʽʚʘʪʠ ʚ ʦʜʠʥ ʨʷʜʦʢ ʟ ʤʽʞʨʷʜʜʷʤ 70 ʩʤ ʇʨʠ 

ʮʴʦʤʫ ʥʘ ʦʜʥʦʤʫ ʤʝʪʨʽ ʧʦʛʦʥʥʦʤʫ ʩʫʤʽʰʢʠ ʨʦʟʤʽʱʫʻʪʴʩʷ 10 ʟʝʨʥʠʥ ʢʫʢʫʨʫʜʟʠ 
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ʽ 7 ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ. ɿʘ ʪʘʢʠʭ ʫʤʦʚ ʫʨʦʞʘʡʥʽʩʪʴ ʩʠʣʦʩʥʦʾ ʤʘʩʠ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ 

ʩʪʘʥʦʚʠʣʘ ï 52,0 ʪ/ʛʘ. 

ɺ ʩʚʦʶ ʯʝʨʛʫ ɺ. ɺ. ʉʤʦʣʷʥʠʥʦʚ [195] ʚʩʪʘʥʦʚʠʚ, ʱʦ ʢʫʢʫʨʫʜʟʘ ʥʘ ʩʠʣʦʩ ʫ 

ʩʫʤʽʰʽ ʟ ʩʦʻʶ ʟʘ ʩʽʚʙʠ ʟ ʰʠʨʠʥʦʶ ʤʽʞʨʷʜʴ 45 ʩʤ ʟʙʽʣʴʰʠʣʘ ʚʨʦʞʘʡ ʟʝʣʝʥʦʾ 

ʤʘʩʠ ʥʘ 8ï12 %, ʧʦʨʽʚʥʷʥʦ ʟ ʩʽʚʙʦʶ ʜʝ ʙʫʣʦ 70 ʩʤ 

ɼʝʷʢʽ ʚʯʝʥʽ [196ï199] ʚʚʘʞʘʶʪʴ, ʱʦ ʟʘʛʘʣʴʥʘ ʥʦʨʤʘ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʧʨʠ 

ʚʠʨʦʱʫʚʘʥʥʽ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʧʦʚʠʥʥʘ ʩʪʘʥʦʚʠʪʠ 100ï150 ʪʠʩ. ʟʣʘʢʦʚʦʛʦ ʽ 

300ï400 ʪʠʩ. ʙʦʙʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʥʘ 1 ʛʘ. ʑʦ ʜʦ ʟʦʥʠ ʃʽʩʦʩʪʝʧʫ, ʪʦ ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʤʠ ʻ ʧʦʩʽʚʠ ʟ ʛʫʩʪʦʪʦʶ 45ï90 ʪʠʩ./ʛʘ ʨʦʩʣʠʥ ʟʣʘʢʦʚʦʛʦ ʽ 140ï

200 ʪʠʩ./ʛʘ ʨʦʩʣʠʥ ʙʦʙʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʩʫʤʽʰʢʠ. ʉʧʦʩʽʙ ʩʽʚʙʠ ʧʨʠ ʮʴʦʤʫ, 

ʰʠʨʦʢʦʨʷʜʥʠʡ ʟ ʤʽʞʨʷʜʜʷʤ 60ï70 ʩʤ ʗʢʱʦ ʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʤʫʞʥʽ 

ʧʦʩʽʚʠ ʢʫʢʫʨʫʜʟʠ ʥʘ ʩʠʣʦʩ ʟ ʚʠʩʦʢʦʙʽʣʢʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ, ʤʘʢʩʠʤʘʣʴʥʠʡ 

ʚʠʭʽʜ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʟ 1 ʛʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʜʥʦʚʠʜʦʚʽ ʧʦʩʽʚʠ ʢʫʢʫʨʫʜʟʠ, ʘ 

ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ ï ʩʤʫʞʥʽ ʟ ʚʠʩʦʢʦʙʽʣʢʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ. ʇʨʠ ʮʴʦʤʫ, 

ʚʪʨʘʪʠ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʧʨʠ ʩʠʣʦʩʫʚʘʥʥʽ ʟʝʣʝʥʦʾ ʤʘʩʠ ʟʽ ʩʤʫʞʥʠʭ ʧʦʩʽʚʽʚ ʥʘ 

16 % ʤʝʥʰʽ, ʧʦʨʽʚʥʷʥʦ ʟ ʦʜʥʦʚʠʜʦʚʠʤ ʚʠʨʦʱʫʚʘʥʥʷʤ ʢʫʢʫʨʫʜʟʠ [200ï204]. 

ɼʦʩʠʪʴ ʩʫʧʝʨʝʯʣʠʚʽ ʜʘʥʽ ʽʩʥʫʶʪʴ ʽ ʱʦʜʦ ʚʧʣʠʚʫ ʫʤʦʚ ʤʽʥʝʨʘʣʴʥʦʛʦ 

ʞʠʚʣʝʥʥʷ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʪʘ ʢʦʨʤʦʚʫ ʮʽʥʥʽʩʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, 

ʚʠʨʦʱʝʥʠʭ ʫ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ. ɿʦʢʨʝʤʘ ʃ. ɺ. ʂʘʨʧʦʚʘ [205] ʚʽʜʤʽʯʘʻ, ʱʦ 

ʢʫʢʫʨʫʜʟʘ ʟ ʩʦʻʶ ʟʘ ʚʨʦʞʘʡʥʽʩʪʶ ʧʦʩʪʫʧʘʶʪʴʩʷ ʪʽʣʴʢʠ ʦʜʥʦʚʠʜʦʚʦʤʫ ʧʦʩʽʚʫ 

ʢʫʢʫʨʫʜʟʠ, ʘʣʝ ʚ ʪʦʡ ʞʝ ʯʘʩ ʟʘ ʟʙʦʨʦʤ ʧʨʦʪʝʥʾʫ ʧʝʨʝʚʘʞʘʶʪʴ ʦʩʪʘʥʥʶ ʥʘ 20 %. 

ɼʦ ʪʦʛʦ ʞ ʢʫʢʫʨʫʜʟʘ ʟ ʩʦʻʶ ʟʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʧʝʨʝʚʠʱʫʻ ʾʾ ʩʫʤʽʰʢʠ ʟ ʛʦʨʦʭʦʤ 

ʽ ʯʠʥʦʶ ʥʘ 3,85ï5,24 ʪ/ʛʘ ʟʝʣʝʥʦʾ ʤʘʩʠ. ʂʨʽʤ ʪʦʛʦ, ʚ ʧʦʩʫʰʣʠʚʽ ʨʦʢʠ ʧʦʩʽʚʠ ʟ 

ʛʦʨʦʭʦʤ ʽ ʯʠʥʦʶ ʫʞʝ ʟʘ 29ï32 ʜʦʙʠ ʜʦ ʧʦʷʚʠ ʚʦʣʦʪʽ ʫ ʢʫʢʫʨʫʜʟʠ ʚʩʪʫʧʘʶʪʴ ʫ 

ʬʘʟʫ ʮʚʽʪʽʥʥʷ, ʘ ʥʘ ʧʦʯʘʪʢʫ ʫʪʚʦʨʝʥʥʷ ʢʘʯʘʥʘ ï ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʟʘʩʠʭʘʶʪʴ, 

ʯʦʛʦ ʥʝ ʙʫʣʦ ʚʽʜʤʽʯʝʥʦ ʫ ʩʦʾ. ʇʨʠ ʮʴʦʤʫ ʚʘʞʣʠʚʫ ʨʦʣʴ ʥʘ ʟʤʽʥʫ ʚʤʽʩʪʫ 

ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʢʫʢʫʨʫʜʟʠ ʚʽʜʽʛʨʘʶʪʴ ʦʧʘʜʠ ʚʧʨʦʜʦʚʞ ʾʾ ʚʝʛʝʪʘʮʽʡʥʦʛʦ 

ʧʝʨʽʦʜʫ [206ï210]. 

ʄʝʜʚʝʜʴ ʉ. ʇ.,  [211] ʚʽʜʟʥʘʯʘʻ, ʱʦ ʩʠʣʦʩʥʽ ʢʦʨʤʦʚʽ ʢʫʣʴʪʫʨʠ ʚ ʧʝʨh ʠʡ 
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ʨʽʢ ʟʘʩʚʦʶʶʪʴ ʟ ˇʨʫʥʪʫ ʜʦ 70 % ʘʟʦʪʫ. ɿʦʢʨʝʤʘ ʧʨʠ ʚʥʝʩʝʥʥʽ 120 ʢʛ/ʛʘ ʘʟʦʪʫ ʽ 

60 ʢʛ/ʛʘ ʬʦʩʬʦʨʫ ʽ ʢʘʣʽʶ ʚʨʦʞʘʡʥʽʩʪʴ ʩʫʤʽʰʢʠ ʩʢʣʘʣʘ ï 54,7 ʪ/ʛʘ, ʘ ʟʙʽʨ 

ʧʨʦʪʝʾʥʫ 1,47 ʪ/ʛʘ. ʇʨʠ ʟʙʽʣʴʰʝʥʽ ʥʦʨʤʠ ʘʟʦʪʥʠʭ ʜʦʙʨʠʚ ʜʦ 360 ʢʛ/ʛʘ ʟʘ 

ʦʜʥʘʢʦʚʦʾ ʥʦʨʤʠ ʬʦʩʬʦʨʥʠʭ ʪʘ ʢʘʣʽʡʥʠʭ ʜʦʙʨʠʚ ʚʨʦʞʘʡʥʽʩʪʴ ʟʨʦʩʪʘʣʘ ʜʦ 

58,7 ʪ/ʛʘ ʟ ʚʠʭʦʜʦʤ ʧʨʦʪʝʾʥʫ 1,59 ʪ/ʛʘ [212]. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ T. Budd [213] ʚʠʢʦʥʘʥʠʭ ʚ ʫʤʦʚʘʭ ʉʐɸ, ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʧʦʥʘʜ 50,0 ʪ/ʛʘ ʟʝʣʝʥʦʾ ʤʘʩʠ ʢʫʢʫʨʫʜʟʠ ʥʝʦʙʭʽʜʥʦ ʚʥʝʩʪʠ  

2,1ï2,2 ʢʛ ʘʟʦʪʫ ʥʘ ʢʦʞʝʥ ʮ ʟʝʣʝʥʦʾ ʤʘʩʠ. 

ɺ ɹʦʣʛʘʨʽʾ [214], ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʢʫʢʫʨʫʜʟʠ ʦʩʥʦʚʥʫ ʫʚʘʛʫ ʟʚʝʨʪʘʶʪʴ ʥʘ 

ʥʦʨʤʫ ʚʥʝʩʝʥʥʷ ʘʟʦʪʥʠʭ ʜʦʙʨʠʚ. ʊʘʢ, ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʥʘ ʩʠʣʦʩ ʟʘ ʮʠʭ ʫʤʦʚ ʫ 

ʚʘʨʽʘʥʪʽ ʙʝʟ ʜʦʙʨʠʚ ʦʜʝʨʞʫʶʪʴ ï 38,1 ʪ/ʛʘ ʟʝʣʝʥʦʾ ʤʘʩʠ; ʧʨʠ ʚʥʝʩʝʥʥʽ 96 ʢʛ/ʛʘ 

ʘʟʦʪʫ ʪʘ 24 ʢʛ/ʛʘ ʬʦʩʬʦʨʫ ï 49,1; ʘ ʧʨʠ ʚʥʝʩʝʥʥʽ 160 ʢʛ/ʛʘ ʘʟʦʪʫ ʽ 120 ʢʛ/ʛʘ 

ʬʦʩʬʦʨʫ ï 50,3 ʪ/ʛʘ ʟʝʣʝʥʦʾ ʤʘʩʠ, ʧʨʠ ʮʴʦʤʫ ʟʙʽʨ ʧʨʦʪʝʾʥʫ ʩʪʘʥʦʚʠʪʴ 

ʚʽʜʧʦʚʽʜʥʦ ï 0,7, 1,1, 1,2 ʪʘ 1,3 ʪ/ʛʘ. 

ʆʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟʘʭʦʜʽʚ ʜʦʛʣʷʜʫ ʟʘ ʟʤʽʰʘʥʠʤʠ ʧʦʩʽʚʘʤʠ ʻ 

ʜʦʩʭʦʜʦʚʽ ʽ ʧʽʩʣʷʩʭʦʜʦʚʽ ʙʦʨʦʥʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʤʽʞʨʷʜʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʷʜʢʦʚʠʭ ʧʦʣʽʣʴʥʠʭ ʙʦʨʽʥ. 

ɹʦʨʦʥʫʚʘʥʥʷ ï ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʠʡ ʟʘʭʽʜ ʫ ʙʦʨʦʪʴʙʽ ʟ ʙʫʨô̫ ʥʘʤʠ. ɿʤʽʰʘʥʽ 

ʧʦʩʽʚʠ ʢʫʢʫʨʫʜʟʠ ʟ ʚʠʩʦʢʦʙʽʣʢʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʣʽʜ ʙʦʨʦʥʫʚʘʪʠ ʣʝʛʢʠʤʠ 

ʘʙʦ ʩʝʨʝʜʥʽʤʠ ʙʦʨʦʥʘʤʠ ʫʥʠʢʘʶʯʠ ʧʨʠʩʠʧʘʥʥʷ ʩʭʦʜʽʚ ʘʙʦ ʾʭ ʚʠʨʠʚʘʥʥʷ. 

ʇʝʨʰʝ ʙʦʨʦʥʫʚʘʥʥʷ ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʟʘ 3ï5 ʜʽʙ ʜʦ ʟô̫ ʚʣʝʥʥʷ ʩʭʦʜʽʚ, ʜʨʫʛʝ ʽ 

ʪʨʝʪʻ ï ʧʦ ʩʭʦʜʘʭ ʫ ʬʘʟʽ 2ï3 ʪʘ 4ï5 ʣʠʩʪʦʯʢʽʚ ʫ ʢʫʢʫʨʫʜʟʠ. 

ʇʨʠ ʨʦʟʧʫʰʝʥʦʤʫ ˇʨʫʥʪʽ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ, ʷʢ ʧʨʘʚʠʣʦ, ʣʝʛʢʽ 

ʟʫʙʦʚʽ ʙʦʨʦʥʠ, ʟʘ ʡʦʛʦ ʟʥʘʯʥʦʛʦ ʫʱʽʣʴʥʝʥʥʷ ʧʽʩʣʷ ʜʦʱʽʚ ï ʩʝʨʝʜʥʽ, ʘ ʥʘ 

ʟʘʧʣʠʚʘʶʯʠʭ ˇʨʫʥʪʘʭ ï ʚʘʞʢʽ. ɹʦʨʦʥʫʶʪʴ ʩʭʦʜʠ ʧʨʠ ʰʚʠʜʢʦʩʪʽ ʘʛʨʝʛʘʪʫ ʥʝ 

ʙʽʣʴʰʝ 5ï6 ʢʤ/ʛʦʜ. ʟʘ ʜʦʪʨʠʤʘʥʥʷ ʪʘʢʠʭ ʚʠʤʦʛ ʟʥʠʱʝʥʥʷ ʟʘʙʫʨô̫ ʥʝʥʦʩʪʽ ʩʷʛʘʻ 

70 % [215ï217]. 

ʂʽʣʴʢʽʩʪʴ ʤʽʞʨʷʜʥʠʭ ʢʫʣʴʪʠʚʘʮʽʡ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʟʘʣʝʞʠʪʴ ʷʢ ʚʽʜ 

ʟʘʙʫʨô̫ ʥʝʥʦʩʪʽ, ʪʘʢ ʽ ʫʱʽʣʴʥʝʥʦʩʪʽ ˇʨʫʥʪʫ. ʇʨʠ ʮʴʦʤʫ ʧʝʨʰʠʡ ʦʙʨʦʙʽʪʦʢ 

ʤʽʞʨʷʜʴ ʧʨʦʚʦʜʷʪʴ ʫ ʩʪʨʦʢʠ, ʱʦ ʡ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʢʫʢʫʨʫʜʟʠ ʫ ʦʜʥʦʚʠʜʦʚʠʭ 
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ʧʦʩʽʚʘʭ ʥʘ ʛʣʠʙʠʥʫ 10ï12 ʩʤ. ʅʘʩʪʫʧʥʽ ʦʙʨʦʙʽʪʢʠ ʧʨʦʚʦʜʷʪʴ ʟʘʣʝʞʥʦ ʚʽʜ 

ʟô̫ ʚʣʝʥʥʷ ʩʭʦʜʽʚ ʙʫʨô̫ ʥʽʚ ʪʘ ʫʪʚʦʨʝʥʥʷ ˇʨʫʥʪʦʚʦʾ ʢʽʨʢʠ ʧʽʩʣʷ ʜʦʱʽʚ. 

ʇʽʜ ʯʘʩ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʷʜʢʦʚʠʭ ʧʨʦʧʦʣʶʚʘʣʴʥʠʭ ʙʦʨʽʥ ʟʘ ʧʝʨʰʦʛʦ ʪʘ 

ʜʨʫʛʦʛʦ ʤʽʞʨʷʜʥʠʭ ʦʙʨʦʙʽʪʢʽʚ ʟʥʠʱʝʥʥʷ ʩʭʦʜʽʚ ʙʫʨô̫ ʥʽʚ ʚ ʟʦʥʽ ʨʷʜʢʘ ʜʦʩʷʛʘʻ 

ʨʽʚʥʷ 90ï95 %, ʘ ʟʘ ʪʨʝʪʴʦʛʦ ï 55ï60 %. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʪʨʽʣʯɹʘʪʠʭ ʣʘʧ ʽ ʣʘʧ 

ʙʨʠʪʚ ʟʘʙʝʟʧʝʯʫʻ ʟʥʠʱʝʥʥʷ ʣʠʰʝ 49 % ʙʫʨô̫ ʥʽʚ, ʘ ʧʽʜʛʦʨʪʘʥʥʷ ʨʦʩʣʠʥ 

ʝʬʝʢʪʠʚʥʝ ʣʠʰʝ ʥʘ 27ï47 % ʧʦʨʽʚʥʷʥʦ ʟ ʣʘʧʘʤʠ ʙʨʠʪʚʘʤʠ. ʅʘ ʧʽʜʛʦʨʥʫʪʠʭ 

ʨʦʩʣʠʥʘʭ ʨʦʟʚʠʚʘʶʪʴʩʷ ʜʦʜʘʪʢʦʚʽ ʢʦʨʝʥʽ [218ï220]. 

 

ɺʠʩʥʦʚʢʠ 

 

1. ɿʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʤʦʞʥʘ ʟʥʘʯʥʦ 

ʽʥʪʝʥʩʠʬʽʢʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʣʽ, ʧʨʠ ʮʴʦʤʫ ʦʪʨʠʤʫʶʯʠ ʚʠʩʦʢʦʷʢʽʩʥʠʡ 

ʢʦʨʤ. ʈʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʟʘʣʝʞʘʪʴ ʚʽʜ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ 

ʫʤʦʚ ʽ ʟʦʥʠ ʚʠʨʦʱʫʚʘʥʥʷ, ʚʠʩʦʢʦʙʽʣʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʩʪʨʦʢʽʚ ʩʽʚʙʠ, 

ʧʨʦʩʪʦʨʦʚʦʛʦ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʨʦʩʣʠʥ ʽ ʤʝʭʘʥʽʯʥʠʭ ʟʘʭʦʜʽʚ ʜʦʛʣʷʜʫ.  

2. ʋ ʚʽʪʯʠʟʥʷʥʽʡ ʽ ʟʘʨʫʙʽʞʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʜʦʩʠʪʴ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʟʥʘʯʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʨʝʢʦʤʝʥʜʘʮʽʷʭ ʱʦʜʦ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʦʢʨʝʤʠʭ 

ʘʛʨʦʟʘʭʦʜʽʚ, ʪʘʢ ʽ ʾʭʥʴʦʾ ʩʠʩʪʝʤʠ ʥʘʚʽʪʴ ʟʘ ʦʜʥʘʢʦʚʠʭ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ 

ʫʤʦʚ. ʊʦʤʫ, ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʢʦʨʤʦʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʽ ʷʢʦʩʪʽ ʟʝʣʝʥʦʾ 

ʤʘʩʠ ʢʫʢʫʨʫʜʟʠ ʥʘ ʦʩʥʦʚʽ ʜʦʙʦʨʫ ʟʝʨʥʦʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ, ʨʽʚʥʷ ʤʽʥʝʨʘʣʴʥʦʛʦ 

ʞʠʚʣʝʥʥʷ ʪʘ ʩʧʦʩʦʙʫ ʩʽʚʙʠ ʚ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ ʚ ʫʤʦʚʘʭ ʥʝʩʪʽʡʢʦʛʦ 

ʟʚʦʣʦʞʝʥʥʷ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʜʦʩʣʽʜʞʝʥʥʷ ʩʫʤʽʩʥʠʭ ʧʦʩʽʚʽʚ 

ʢʫʢʫʨʫʜʟʠ ʟ ʚʠʩʦʢʦʙʽʣʢʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʻ ʘʢʪʫʘʣʴʥʠʤ ʽ ʥʝʜʦʩʪʘʪʥʴʦ 

ʚʠʚʯʝʥʠʤ ʪʘ ʧʦʪʨʝʙʫʻ ʥʘʫʢʦʚʦʛʦ ʦʙʛʨʫʥʪʫʚʘʥʥʷ. 

 

ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʘʚʪʦʨʦʤ ʦʧʫʙʣʽʢʦʚʘʥʦ ʧʨʘʮʽ: 

1. Poltoretskyi S., Prykhodko V., Poltoretska N., et all. Agro-ecological and 

biological aspects of the components selection for mixed sowings of forage 
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crops. Ukrainian Journal of Ecology, 2019, 9(3), pp. 31ï36. [221]. 
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ʈʆɿɼɯʃ 2 

ʋʄʆɺʀ ʊɸ ʄɽʊʆɼʀʂɸ ʇʈʆɺɽɼɽʅʅʗ ɼʆʉʃɯɼɾɽʅʔ 

 

2.1 ɸʛʨʦʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʧʽʚʜʝʥʥʦʾ ʯʘʩʪʠʥʠ ʃʽʩʦʩʪʝʧʫ 

ʧʨʘʚʦʙʝʨʝʞʥʦʛʦ 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚʧʨʦʜʦʚʞ 2007ï2009 ʨʦʢʽʚ ʥʘ ʜʦʩʣʽʜʥʠʭ ʧʦʣʷʭ 

ʟʝʨʥʦ-ʢʦʨʤʦʚʦʾ ʩʽʚʦʟʤʽʥʠ ʢʘʬʝʜʨʠ ʨʦʩʣʠʥʥʠʮʪʚʘ ʋʤʘʥʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʩʘʜʽʚʥʠʮʪʚʘ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤ. ʋʤʘʥʴ, ʏʝʨʢʘʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʊʝʨʠʪʦʨʽʷ ʧʦʣʷ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʧʽʚʥʽʯʥʽʡ ʦʢʦʣʠʮʽ ʤʽʩʪʘ ʋʤʘʥʽ. ʇʦʨʫʯ 

ʧʨʦʭʦʜʠʪʴ ʘʚʪʦʩʪʨʘʜʘ ʂʠʾʚ ï ʆʜʝʩʘ. ɺʽʜʩʪʘʥʴ ʚʽʜ ʤʝʪʝʦʩʪʘʥʮʽʾ ʋʤʘʥʴ ï 1 ʢʤ. 

ʇʣʦʱʘ, ʥʘ ʷʢʽʡ ʧʨʦʚʦʜʠʣʠʩʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʻ ʨʽʚʥʠʥʥʦʶ ʜʽʣʷʥʢʦʶ ʚʦʜʦʨʦʟʜʽʣʫ 

ʨʽʯʦʢ ʋʤʘʥʢʠ ʽ ʂʘʤô̫ ʥʢʠ ʟ ʥʘʭʠʣʦʤ ï 0,017Á. ɺʠʩʦʪʘ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ ï 245 ʤ. 

ʈʝʣʴʻʬ ʩʧʦʢʽʡʥʠʡ, ʚʽʜʩʪʘʥʴ ʤʽʞ ʛʦʨʠʟʦʥʪʘʣʷʤʠ ʧʦʩʪʽʡʥʘ. ˆʨʫʥʪʦʚʽ ʚʦʜʠ 

ʟʘʣʷʛʘʶʪʴ ʥʘ ʛʣʠʙʠʥʽ 23 ʤ, ʪʦʤʫ ʨʦʩʣʠʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʦʩʥʦʚʥʦʤʫ ʚʦʣʦʛʫ, 

ʱʦ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʚ ˇʨʫʥʪʽ ʟ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ [222]. 

ʂʣʽʤʘʪ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʃʽʩʦʩʪʝʧʦʚʦʾ ʇʨʘʚʦʙʝʨʝʞʥʦʾ ʧʨʦʚʽʥʮʽʾ 

ʋʢʨʘʾʥʠ ʧʦʤʽʨʥʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʡ ʽ ʟʘ ʦʩʥʦʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʧʦʛʦʜʠ 

ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʧʽʜʟʦʥʠ ʥʝʩʪʽʡʢʦʛʦ ʟʚʦʣʦʞʝʥʥʷ. 

ʈʽʯʥʘ ʚʝʣʠʯʠʥʘ ʩʫʤʘʨʥʦʾ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ ʩʪʘʥʦʚʠʪʴ 105ï110 ʢʢʘʣ/ʩʤ2, ʘ 

ʬʦʪʦʩʠʥʪʝʪʠʯʥʦ ʘʢʪʠʚʥʦʾ ï 5,3ï5,5 ʢʢʘʣ/ʩʤ2. ʉʝʨʝʜʥʷ ʨʽʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʦʚʽʪʨʷ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʨʽʚʥʽ 6,8ï7,4 Áʉ. 

ʉʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʡʭʦʣʦʜʥʽʰʦʛʦ ʤʽʩʷʮʷ ʩʽʯʥʷ, ʚʽʜ ʤʽʥʫʩ 19 Áʉ ʜʦ 

ʤʽʥʫʩ 20,8 Áʉ. ɿʘ ʜʘʥʠʤʠ ʤʝʪʝʦʩʪʘʥʮʽʾ ʋʤʘʥʴ ʩʫʤʘ ʪʝʤʧʝʨʘʪʫʨ ʧʦʚʽʪʨʷ ʚʠʱʝ 

0 Áʉ ʩʢʣʘʜʘʻ 3110 Áʉ, ʚʠʱʝ 5 Áʉ ï 3005, ʚʠʱʝ 10 Áʉ ï 2737, ʘ ʚʠʱʝ 15 Áʉ ï 2116. 

ɹʝʟʤʦʨʦʟʥʠʡ ʧʝʨʽʦʜ ʪʨʠʚʘʻ 160ï170 ʜʽʙ, ʘ ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ 

ʧʦʥʘʜ + 5 Áʉ ï 205ï215 ʜʽʙ, ʱʦ ʮʽʣʢʦʤ ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʩʪʫ ʽ 

ʨʦʟʚʠʪʢʫ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ. 

ʆʧʘʜʽʚ ʫʧʨʦʜʦʚʞ ʨʦʢʫ ʚ ʩʝʨʝʜʥʴʦʤʫ ʚʠʧʘʜʘʻ 633 ʤʤ, ʘ ʟʘ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ 
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ʨʦʩʣʠʥ ï 318 ʤʤ. ʇʨʦʪʝ ʾʭʥʽʡ ʨʦʟʧʦʜʽʣ ʫ ʯʘʩʽ ʜʫʞʝ ʥʝʨʽʚʥʦʤʽʨʥʠʡ. 

ɻʽʜʨʦʪʝʨʤʽʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʥʘ ʨʽʚʥʽ 1ï1,2 [223, 224]. 

ɺ ʨʦʢʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʩʫʤʘ ʦʧʘʜʽʚ ʙʫʣʘ ʥʠʞʯʦʶ ʟʘ ʩʝʨʝʜʥʴʦ 

ʙʘʛʘʪʦʨʽʯʥʫ ʥʦʨʤʫ ʽ ʩʪʘʥʦʚʠʣʘ 415,9, 516,1 ʽ 523,5 ʤʤ ï ʚʽʜʧʦʚʽʜʥʦ ʚ 2007, 2008 

ʽ 2009 ʨʦʢʘʭ (ʨʠʩ. 2.1). ʅʘʡʙ̔ʣʴʰ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʦʧʘʜʽʚ ʫʧʨʦʜʦʚʞ 

ʚʝʛʝʪʘʮʽʾ ʨʦʩʣʠʥ ʙʫʚ ʫ 2009 ʨʦʮʽ, ʘ ʚ 2007, 2008 ʨʦʢʘʭ ʚʦʥʠ ʤʘʣʠ ʟʣʠʚʦʚʠʡ 

ʭʘʨʘʢʪʝʨ, ʘ ʪʦʤʫ ʥʝʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʧʦʩʽʚʘʤʠ. ʊʘʢ, ʫ ʥʘʡʙʽʣʴʰ 

ʢʨʠʪʠʯʥʠʡ ʧʝʨʽʦʜ ʚʽʜ 7ï8 ʜʽʙ ʜʦ ʚʠʢʠʜʘʥʥʷ ʚʦʣʦʪʽ ʽ ʜʦ ʧʦʯʘʪʢʫ ʜʦʩʪʠʛʘʥʥʷ 

ʟʝʨʥʘ ʢʫʢʫʨʫʜʟʘ ʧʨʦʷʚʣʷʻ ʧʽʜʚʠʱʝʥʽ ʚʠʤʦʛʠ ʜʦ ˇʨʫʥʪʦʚʦʾ ʚʦʣʦʛʠ. ɺ ʮʝʡ ʧʝʨʽʦʜ 

ʚʦʜʘ ʧʦʪʨʽʙʥʘ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʪʫʨʛʦʨʫ, ʚʠʩʦʢʦʛʦ ʪʝʤʧʫ ʘʩʠʤʽʣʷʮʽʾ ʽ 

ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʥʘʜʭʦʜʞʝʥʥʷ ʧʣʘʩʪʠʯʥʠʭ ʨʝʯʦʚʠʥ ʜʦ ʟʝʨʥʘ. ʇʨʠ ʜʦʩʪʘʪʥʽʡ 

ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʚʦʣʦʛʦʶ ʚ ʮʝʡ ʧʝʨʽʦʜ ʚʦʥʘ ʬʦʨʤʫʻ ʤʦʛʫʪʥʶ ʚʝʛʝʪʘʪʠʚʥʫ ʤʘʩʫ 

ʡ ʚʠʩʦʢʠʡ ʫʨʦʞʘʡ ʟʝʨʥʘ. ʈʦʩʣʠʥʠ ʞ ʩʦʾ ʟʜʘʪʥʽ ʚʠʪʨʠʤʫʚʘʪʠ ʜʝʬʽʮʠʪ ʚʦʣʦʛʠ ʽ 

ʚʠʩʦʢʫ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʚʽʪʨʷ ʫ ʧʝʨʽʦʜ ʚʽʜ ʩʭʦʜʽʚ ʜʦ ʧʦʯʘʪʢʫ ʮʚʽʪʽʥʥʷ. 

ʧʦʯʠʥʘʶʯʠ ʟ ʮʽʻʾ ʬʘʟʠ ʽ ʜʦ ʥʘʣʠʚʘʥʥʷ ʙʦʙʽʚ ʧʦʪʨʝʙʘ ʫ ʚʦʣʦʟʽ ʨʽʟʢʦ 

ʟʙʽʣʴʰʫʻʪʴʩʷ. ɺ ʮʝʡ ʯʘʩ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʜʠ ʨʦʩʣʠʥʘʤʠ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ 2ï3 

ʨʘʟʠ, ʪʦʤʫ ʮʝʡ ʧʝʨʽʦʜ ʻ ʢʨʠʪʠʯʥʠʤ ʱʦʜʦ ʚʦʣʦʛʠ. 

ɹʦʙʠ ʢʦʨʤʦʚʽ ï ʚʦʣʦʛʦʣʶʙʥʘ ʢʫʣʴʪʫʨʘ, ʦʩʦʙʣʠʚʦ ʚ ʧʝʨʽʦʜ ʚʽʜ ʧʦʷʚʠ ʩʭʦʜʽʚ 

ʜʦ ʮʚʽʪʽʥʥʷ. ʇʨʠ ʜʝʬʽʮʠʪʽ ʚʦʣʦʛʠ ʚ ʮʝʡ ʧʝʨʽʦʜ ʨʦʩʣʠʥʠ ʧʦʛʘʥʦ ʨʦʩʪʫʪʴ, 

ʩʢʠʜʘʶʪʴ ʣʠʩʪʷ ʪʘ ʨʽʟʢʦ ʟʥʠʞʫʶʪʴ ʫʨʦʞʘʡʥʽʩʪʴ. ʊʦʤʫ ʙʦʙʠ ʢʦʨʤʦʚʽ ʯʫʪʣʠʚʽ ʜʦ 

ʪʨʠʚʘʣʠʭ ʧʦʩʫʭ ʽ ʥʝ ʧʝʨʝʥʦʩʷʪʴ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. ʆʧʪʠʤʘʣʴʥʦʶ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʦʚʽʪʨʷ ʜʣʷ ʨʦʩʪʫ ʡ ʨʦʟʚʠʪʢʫ ʻ 15ï20 Áʉ. 

ɿʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ 

ʧʝʨʽʦʜ ʧʝʨʝʚʠʱʫʚʘʣʘ ʩʝʨʝʜʥʶ ʙʘʛʘʪʦʨʽʯʥʫ ʥʘ 3,5, 1,4, 1,5  ʽ ʚʽʜʧʦʚʽʜʥʦ 

ʩʪʘʥʦʚʠʣʘ 20,9, 18,8, 18,9 Áʉ (ʨʠʩ. 2.2). ɸʣʝ ʜʘʥʝ ʧʝʨʝʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦ 

ʙʘʛʘʪʦʨʽʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʥʝ ʟʘʚʜʘʣʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʨʦʩʣʠʥʠ ʟʤʽʰʘʥʠʭ 

ʧʦʩʽʚʽʚ, ʷʢʽ ʥʝ ʩʪʨʘʞʜʘʣʠ ʚʽʜ ʾʾ ʚʧʣʠʚʫ ʥʘʚʽʪʴ  
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ʚ ʢʨʠʪʠʯʥʽ ʧʝʨʽʦʜʠ ʨʦʩʪʫ ʡ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʢʫʢʫʨʫʜʟʠ ʽ ʙʦʙʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʩʫʤʽʰʦʢ, ʦʩʢʽʣʴʢʠ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ 30 Áʉ. 

ɺʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʚ 2007 ʨʦʮʽ ʙʫʣʘ ʜʝʱʦ ʥʠʞʯʦʶ ʚʽʜʥʦʩʥʦ 

ʩʝʨʝʜʥʴʦʾ ʙʘʛʘʪʦʨʽʯʥʦʾ (76 %) ̔  ʩʪʘʥʦʚʠʣʘ ʚʽʜʧʦʚʽʜʥʦ 72,9, ʘ ʚ 2008 ʽ 2009 ʨʦʢʘʭ 

ʚʽʜʧʦʚʽʜʘʣʘ ʩʝʨʝʜʥʴʦ ʙʘʛʘʪʦʨʽʯʥʠʤ ʧʦʢʘʟʥʠʢʘʤ (ʨʠʩ. 2.3). 

ʇʽʜ ʯʘʩ ʮʚʽʪʽʥʥʷ ʨʦʩʣʠʥʠ ʢʫʢʫʨʫʜʟʠ ʯʫʪʣʠʚʽ ʜʦ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ. ʊʘʢ, ʥʘ 

ʬʦʥʽ ʩʫʭʦʚʽʾʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʚʽʜʥʦʩʥʦʾ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ, ʱʦ ʤʦʞʝ 

ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʚʠʩʠʭʘʥʥʷ ʧʠʣʢʫ, ʟʙʽʣʴʰʝʥʥʷ ʽʥʪʝʨʚʘʣʫ ʤʽʞ ʚʠʢʠʜʘʥʥʷʤ ʚʦʣʦʪʽ 

ʽ ʧʦʷʚʦʶ ʧʦʯʘʪʢʽʚ, ʟʥʠʞʝʥʥʷ ʬʝʨʪʠʣʴʥʦʩʪʽ ʽ ʷʢ ʥʘʩʣʽʜʦʢ ʯʝʨʝʟʟʝʨʥʽʩʪʴ ʪʘ 

ʟʥʠʞʝʥʥʷ ʫʨʦʞʘʶ ʟʝʨʥʘ. 

ʅʘʡʙʽʣʴʰ ʥʝʩʧʨʠʷʪʣʠʚʠʤ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʚʽʜʥʦʩʥʦʾ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ ʙʫʚ 

2007 ʨʽʢ. ʊʘʢ, ʫ ʜʨʫʛʽʡ ʽ ʪʨʝʪʽʡ ʜʝʢʘʜʽ ʪʨʘʚʥʷ ʤʽʩʷʮʷ ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʚ 54 

ʽ 56 % ʚʽʜʧʦʚʽʜʥʦ ʟ ʥʘʩʪʫʧʥʠʤ ʡʦʛʦ ʟʥʠʞʝʥʥʷʤ ʫ ʧʝʨʰʽʡ ʽ ʜʨʫʛʽʡ ʜʝʢʘʜʘʭ ʣʠʧʥʷ 

ʤʽʩʷʮʷ ʜʦ ʨʽʚʥʷ 56 %. ɸʣʝ ʪʘʢʽ ʢʦʣʠʚʘʥʥʷ ʚʽʜʥʦʩʥʦʾ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ ʥʝ ʙʫʣʠ 

ʢʨʠʪʠʯʥʠʤʠ ʪʘ ʥʝ ʤʘʣʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʦʩʽʚʠ ʩʫʤʽʩʥʠʭ ʽ ʦʜʥʦʚʠʜʦʚʠʭ 

ʢʫʣʴʪʫʨ. ʋ 2008 ʨʦʮʽ ʪʘʢʝ ʞ ʟʥʠʞʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʫ 

ʜʨʫʛʽʡ ʜʝʢʘʜʽ ʩʝʨʧʥʷ ʤʽʩʷʮʷ (54 %), ʘ ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʚ ʮʝʡ ʯʘʩ ʚʽʜʙʫʚʘʣʦʩʷ 

ʩʢʦʰʫʚʘʥʥʷ ʟʝʣʝʥʦʾ ʤʘʩʠ ʪʦʤʫ ʜʘʥʠʡ ʚʧʣʠʚ ʥʝ ʤʘʚ ʥʝʛʘʪʠʚʥʦʛʦ ʝʬʝʢʪʫ. 

ʅʘʡʩʧʨʠʷʪʣʠʚʽʰʠʤ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʩʽʚʽʚ ʙʫʚ 2009 ʨʽʢ. 

ɺ ʮʝʡ ʧʝʨʽʦʜ ʥʝ ʙʫʣʦ ʨʽʟʢʠʭ ʧʝʨʝʧʘʜʽʚ ʚʽʜʥʦʩʥʦʾ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ ʘ ʡʦʛʦ 

ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʽ ʧʦʢʘʟʥʠʢʠ ʙʫʣʠ ʥʘʡʙʽʣʴʰ ʥʘʙʣʠʞʝʥʽ ʜʦ 

ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʠʭ ʜʘʥʠʭ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ. 

ʇʨʦʪʝ, ʷʢ ʚʠʜʥʦ ʟ ʥʘʚʝʜʝʥʠʭ ʜʘʥʠʭ, ʚ ʧʝʨʽʦʜ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ 

ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʥʝ ʟʥʠʞʫʚʘʣʘʩʷ ʜʦ ʢʨʠʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚ ʧʝʨʽʦʜ 

ʚʝʛʝʪʘʮʽʾ ʦʜʥʦʚʠʜʦʚʠʭ ʪʘ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʽ ʚʠʩʦʢʦʙʽʣʢʦʚʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʥʝ ʩʧʨʠʯʠʥʷʣʘ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʾʭ ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ. 
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2.2 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ˇʨʫʥʪʽʚ ʜʦʩʣʽʜʥʦʛʦ ʧʦʣʷ 

 

ˆʨʫʥʪʠ ʜʦʩʣʽʜʥʠʭ ʧʦʣʽʚ ï ʯʦʨʥʦʟʝʤʠ ʦʧʽʜʟʦʣʝʥʽ ʚʘʞʢʦʩʫʛʣʠʥʢʦʚʽ ʥʘ 

ʢʘʨʙʦʥʘʪʥʦʤʫ ʣʝʩʽ. ʄʦʨʬʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʛʝʥʝʪʠʯʥʠʭ ʛʦʨʠʟʦʥʪʽʚ: 

ʅʝ 0ï46 ɻʫʤʫʩʦʚʠʡ ʛʦʨʠʟʦʥʪ ʪʝʤʥʦ-ʩʽʨʦʛʦ ʢʦʣʴʦʨʫ, ʩʣʘʙʦ ʝʣʶʚʦʚʘʥʠʡ. 

ʆʨʥʠʡ ʰʘʨ 0ï30 ʩʤ, ʛʨʫʜʢʫʚʘʪʦ-ʛʣʠʙʠʩʪʠʡ, ʫʱʽʣʴʥʝʥʠʡ, ʩʣʘʙʦ ʟʚʦʣʦʞʝʥʠʡ, 

ʧʦʤʽʪʥʦ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʢʦʨʽʥʥʷ ʪʨʘʚô̫ ʥʠʩʪʦʾ ʨʦʩʣʠʥʥʦʩʪʽ; ʧʽʜʦʨʥʠʡ ï 30ï40 

ʩʤ ʛʦʨʽʭʦʚʘʪʦ-ʟʝʨʥʠʩʪʦʾ ʩʪʨʫʢʪʫʨʠ, ʩʣʘʙʦʫʱʽʣʴʥʝʥʠʡ, ʚʦʣʦʛʠʡ ʽʟ ʚʝʣʠʢʦʶ 

ʢʽʣʴʢʽʩʪʶ ʢʦʨʽʥʥʷ ʪʨʘʚô̫ ʥʠʩʪʦʾ ʨʦʩʣʠʥʥʦʩʪʽ. ʇʝʨʝʭʽʜ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʛʦʨʠʟʦʥʪʫ 

ʩʣʘʙʦʚʠʨʘʞʝʥʠʡ. 

ʅʨ 1 46ï82 ɺʝʨʭʥʽʡ ʧʝʨʝʭʽʜʥʠʡ ʛʦʨʠʟʦʥʪ ʜʦʙʨʝ ʛʫʤʫʩʦʚʘʥʠʡ, ʛʦʨʽʭʦʚʘʪʦ-

ʟʝʨʥʠʩʪʦʾ ʩʪʨʫʢʪʫʨʠ, ʩʣʘʙʦ ʫʱʽʣʴʥʝʥʠʡ, ʧʫʭʢʠʡ, ʚʦʣʦʛʠʡ, ʧʦ ʧʨʦʬʽʣʶ ʧʦʤʽʪʥʽ 

ʣʝʩʦʚʽ ʪʘ ʟʤʽʰʘʥʽ ʢʨʦʪʦʚʠʥʠ, ʘ ʪʘʢʦʞ ʢʦʨʽʥʥʷ ʪʨʘʚô̫ ʥʠʩʪʦʾ ʨʦʩʣʠʥʥʦʩʪʽ. 

ʇʝʨʝʭʽʜ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʯʽʪʢʦ ʚʠʨʘʞʝʥʠʡ. 

ʈ 82ï120 ʅʠʞʥʽʡ ʧʝʨʝʭʽʜʥʠʡ ʛʦʨʠʟʦʥʪ ʩʣʘʙʢʦʛʫʤʫʩʦʚʘʥʠʡ, 

ʧʨʠʟʤʘʪʠʯʥʦʛʦʨʽʭʦʚʘʪʦʾ ʩʪʨʫʢʪʫʨʠ, ʥʝʯʽʪʢʦ ʚʠʨʘʞʝʥʠʡ, ʥʝʩʪʽʡʢʠʡ, ʚʦʣʦʛʠʡ, 

ʧʦ ʧʨʦʬʽʣʶ ʧʦʤʽʪʥʘ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʯʝʨʚʦʪʦʯʠʥ, ʛʫʤʫʩʦʚʠʭ ʽ ʟʤʽʰʘʥʠʭ 

ʢʨʦʪʦʚʠʥ. ʇʝʨʝʭʽʜ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʨʽʟʢʠʡ. 

ʈʢ 120ï200 ʄʘʪʝʨʠʥʩʴʢʘ ʧʦʨʦʜʘ ï ʢʘʨʙʦʥʘʪʥʠʡ ʣʝʩ ʞʦʚʪʫʚʘʪʦʧʘʣʝʚʦʛʦ 

ʢʦʣʴʦʨʫ, ʩʪʦʚʧʯʘʩʪʦʾ ʩʪʨʫʢʪʫʨʠ, ʢʘʨʙʦʥʘʪʠ ʫ ʚʠʛʣʷʜʽ ʧʣʽʩʥʷʚʠ, ʩʢʠʧʘʶʪʴ ʚʽʜ 

10 % ʩʦʣʷʥʦʾ ʢʠʩʣʦʪʠ ʟ ʛʣʠʙʠʥʠ 118 ʩʤ 

ʅʘʷʚʥʽʩʪʴ ʚ ʦʨʥʦʤʫ ʰʘʨʽ 48,8 % ʬʽʟʠʯʥʦʛʦ ʧʽʩʢʫ ʽ ʬʽʟʠʯʥʦʾ ʛʣʠʥʠ, ʟ ʷʢʠʭ 

31,2 % ʩʢʣʘʜʘʶʪʴ ʤʫʣʫʚʘʪʫ ʬʨʘʢʮʽʶ, ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʯʦʨʥʦʟʝʤ 

ʦʧʽʜʟʦʣʝʥʠʡ ʟʘ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʤ ʩʢʣʘʜʦʤ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ 

ʚʘʞʢʦʩʫʛʣʠʥʢʦʚʦʛʦ. ʆʨʥʠʡ ʰʘʨ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʟʥʘʯʥʠʤ ʧʦʨʫʰʝʥʥʷʤ 

ʩʪʨʫʢʪʫʨʠ. 

ɼʣʷ ʯʦʨʥʦʟʝʤʫ ʦʧʽʜʟʦʣʝʥʦʛʦ ʭʘʨʘʢʪʝʨʥʘ ʧʦʪʫʞʥʘ ʪʦʚʱʘ ʱʦʨʽʯʥʦʛʦ 

ʚʦʣʦʛʦʦʙʽʛʫ ʟ ʦʩʽʥʥʴʦïʟʠʤʦʚʦïʚʝʩʥʷʥʠʤ ʧʨʦʤʦʯʫʚʘʥʥʷʤ ʽ ʜʝʩʫʢʪʠʚʥʠʤ 

ʚʠʩʫʰʫʚʘʥʥʷʤ ʫ ʣʽʪʥʽʡ ʧʝʨʽʦʜ. ʅʝʨʽʜʢʦ ʥʘ ʧʦʯʘʪʢʫ ʚʝʩʥʠ ʟʘʧʘʩʠ ʧʨʦʜʫʢʪʠʚʥʦʾ 

ʚʦʣʦʛʠ ʚ ʤʝʪʨʦʚʦʤʫ ʰʘʨʽ ʧʝʨʝʚʠʱʫʶʪʴ ʚʝʣʠʯʠʥʫ ʧʦʣʴʦʚʦʾ ʚʦʣʦʛʦʻʤʥʦʩʪʽ, ʱʦ 
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ʧʨʠʚʦʜʠʪʴ ʜʦ ʚʠʚʽʣʴʥʝʥʥʷ ʥʘʜʣʠʰʢʫ ʚʦʜʠ ʟʘ ʤʝʞʽ ʬʽʟʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʦʛʦ 

ʰʘʨʫ ˇʨʫʥʪʫ. ʑʽʣʴʥʽʩʪʴ ˇʨʫʥʪʫ ʫ ʰʘʨʽ 0ï40 ʩʤ ï 1,2ï1,3 ʛ/ʩʤ3. ʅʘʡʤʝʥʰʘ 

ʧʦʣʴʦʚʘ ʚʦʣʦʛʦʻʤʥʽʩʪʴ ï 24,0ï24,8 % ʚʽʜ ʤʘʩʠ ʩʫʭʦʛʦ ˇʨʫʥʪʫ. ʏʦʨʥʦʟʝʤʠ 

ʦʧʽʜʟʦʣʝʥʽ ʚʘʞʢʦʩʫʛʣʠʥʢʦʚʽ ˇʨʫʥʪʠ, ʚ ʦʨʥʦʤʫ ʰʘʨʽ ʤʽʩʪʷʪʴ ï 3,0ï3,8 % ʛʫʤʫʩʫ, 

ʨʅ ʩʦʣʴʦʚʦʾ ʚʠʪʷʞʢʠ ï 6,45ï7,46, ʛʽʜʨʦʣʽʪʠʯʥʘ ʢʠʩʣʦʪʥʽʩʪʴ ï 2,24ï3,30, ʩʫʤʘ 

ʚʚʽʙʨʘʥʠʭ ʦʩʥʦʚ ï 29,0ï33,0 ʤʛ.ʝʢʚ/100 ʛ ˇʨʫʥʪʫ, ʩʪʫʧʽʥʴ ʥʘʩʠʯʝʥʥʷ ʦʩʥʦʚʘʤʠ 

ï 84ï90 %, ʣʝʛʢʦʛʽʜʨʦʣʽʟʦʚʘʥʦʛʦ ʘʟʦʪʫ ʚ ʰʘʨʽ 0ï40 ʩʤ (ʟʘ ʂʦʨʥʬʽʣʜʦʤ) ï 42ï

121 ʤʛ/ʢʛ, ʨʫʭʦʤʦʛʦ ʬʦʩʬʦʨʫ ʽ ʦʙʤʽʥʥʦʛʦ ʢʘʣʽʶ (ʟʘ ʏʠʨʽʢʦʚʠʤ) ï ʚʽʜʧʦʚʽʜʥʦ 

60ï80 ʽ 130ï150 ʤʛ/ʢʛ ˇʨʫʥʪʫ. ɿ ʛʣʠʙʠʥʦʶ ʧʦ ʧʨʦʬʽʣʶ ˇʨʫʥʪʫ ʚʤʽʩʪ ʨʦʟʯʠʥʥʠʭ 

ʬʦʨʤ ʫʩʽʭ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʟʤʝʥʰʫʻʪʴʩʷ, ʱʦ ʧʦʚô̫ ʟʘʥʝ ʽʟ ʟʘʪʫʭʘʥʥʷʤ 

ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ (ʪʘʙʣ. 2.4) [225, 226]. 

ʊʘʙʣʠʮʷ 2.1 

ʌʽʟʠʢʦ-ʭʽʤʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ˇʨʫʥʪʽʚ 

ʐʘʨ 

ˇʨʫʥʪʫ, 

ʩʤ 

ʆʙô̒ ʤʥʘ 

ʚʘʛʘ, ʛ/ʩʤ3 

ɺʦʣʦʛʽʩʪʴ 

ʩʪʽʡʢʦʛʦ 

ʚô̫ ʥʝʥʥʷ, % 

ɻʫʤʫʩ, 

% 

ʉʫʤʘ ʫʚʽʙʨʘʥʠʭ 

ʦʩʥʦʚ, ʤʛ/100 ʛ 

ˇʨʫʥʪʫ 

ʨʅ ʩʦʣʴʦʚʦʾ 

ʚʠʪʷʞʢʠ 

0ï20 1,24 10,58 3,27 29,0 6,45 

20ï40 1,27 10,60 3,00 29,1 6,64 

40ï60 1,24 12,53 2,74 30,3 7,06 

60ï80 1,23 12,36 2,09 32,0 7,26 

80ï100 1,24 12,53 1,83 33,0 7,46 

100ï120 1,27 12,41 1,33 ï ï 

120ï140 1,26 13,37 1,25 ï ï 

140ï160 1,27 13,07 1,15 ï ï 

160ï180 1,29 12,92 0,85 ï ï 

180ï200 1,31 13,10 0,78 ï ï 

 

ʆʪʞʝ, ˇʨʫʥʪʠ ʥʘ ʜʦʩʣʽʜʥʦʤʫ ʧʦʣʽ ʯʦʨʥʦʟʝʤʠ ʦʧʽʜʟʦʣʝʥʽ ʚʘʞʢʦʩʫʛʣʠʥʢʦʚʽ 

ʜʦʩʪʘʪʥʴʦ ʟʘʙʝʟʧʝʯʝʥʽ ʧʦʞʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. ʊʦʤʫ, ʻ ʚʩʽ ʧʽʜʩʪʘʚʠ ʚʚʘʞʘʪʠ, 

ʱʦ ʥʘ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʢʘʭ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʚʠʩʦʢʫ ʚʨʦʞʘʡʥʽʩʪʴ ʩʠʣʦʩʥʦʾ ʤʘʩʠ 

ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ. 

2.3 ɸʛʨʦʪʝʭʥʽʯʥʽ ʫʤʦʚʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ 
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ɼʦʩʣʽʜʠ ʚʠʢʦʥʫʚʘʣʠ ʚ ʟʝʨʥʦ-ʢʦʨʤʦʚʽʡ ʩʽʚʦʟʤʽʥʽ ʢʘʬʝʜʨʠ ʨʦʩʣʠʥʥʠʮʪʚʘ 

ʋʤʘʥʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʩʘʜʽʚʥʠʮʪʚʘ. ʏʝʨʛʫʚʘʥʥʷ ʢʫʣʴʪʫʨ ʚ 

ʩʽʚʦʟʤʽʥʽ: 

1. ɹʘʛʘʪʦʨʽʯʥʽ ʪʨʘʚʠ 3ïʛʦ ʨʦʢʫ (2 ʫʢʦʩʠ); 

2. ʆʟʠʤʘ ʧʰʝʥʠʮʷ + ʧʽʩʣʷʞʥʠʚʥʽ; 

3. ʂʫʢʫʨʫʜʟʘ ʥʘ ʩʠʣʦʩ (ʟʤʽʰʘʥʽ ʽ ʦʜʥʦʚʠʜʦʚʽ ʧʦʩʽʚʠ); 

4. ʆʟʠʤʝ ʞʠʪʦ ʥʘ ʟʝʣʝʥʠʡ ʢʦʨʤ + ʧʽʩʣʷʫʢʽʩʥʘ ʢʫʢʫʨʫʜʟʘ; 

5. ʗʯʤʽʥʴ ʟ ʧʽʜʩʽʚʦʤ ʙʘʛʘʪʦʨʽʯʥʠʭ ʪʨʘʚ; 

6. ɹʘʛʘʪʦʨʽʯʥʽ ʪʨʘʚʠ 1ïʛʦ ʨʦʢʫ (3 ʫʢʦʩʠ); 

7. ɹʘʛʘʪʦʨʽʯʥʽ ʪʨʘʚʠ 2ïʛʦ ʨʦʢʫ (3 ʫʢʦʩʠ). 

ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʧʦʣʴʦʚʦʾ ʩʽʚʦʟʤʽʥʠ ï 17,64 ʛʘ, ʧʣʦʱʘ ʦʢʨʝʤʠʭ ʧʦʣʽʚ ï 

2,52 ʛʘ. ɺʩʽ ʩʭʝʤʠ ʜʦʩʣʽʜʽʚ ʽʟ ʟʤʽʰʘʥʠʤʠ ʧʦʩʽʚʘʤʠ ʨʦʟʤʽʰʫʚʘʣʠʩʷ ʚ ʪʨʝʪʴʦʤʫ 

ʧʦʣʽ ʩʽʚʦʟʤʽʥʠ. 

ʉʭʝʤʘ ʧʦʣʴʦʚʦʛʦ ʜʦʩʣʽʜʫ ʚʢʣʶʯʘʣʘ ʪʘʢʽ ʚʘʨʽʘʥʪʠ: 

1. ʂʫʢʫʨʫʜʟʘ (ʢʦʥʪʨʦʣʴ) 

2. ʉʦʷ 

3. ɹʦʙʠ ʢʦʨʤʦʚʽ 

4. ʂʫʢʫʨʫʜʟʘ + ʩʦʷ (ʚ 1 ʨʷʜʦʢ) 

5. ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:1 

6. ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:1 

7. ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:2 

8. ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:2 

9. ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 3:2 

10. ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ (ʚ 1 ʨʷʜʦʢ) 

11. ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 1:1 

12. ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:1 

13. ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:2 

14. ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,1:2 

15. ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 3:2 

ʋ ʜʦʩʣʽʜʘʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʨʘʥʥʴʦʩʪʠʛʣʠʡ ʛʽʙʨʠʜ ʢʫʢʫʨʫʜʟʠ ʇʝʪʨʽʚʩʴʢʠʡ 
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169 ʄɺ ʪʘ ʩʝʨʝʜʥʴʦʨʘʥʥʽʡ ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ, ʩʦʨʪ ʩʦʾ ʈʦʤʘʥʪʠʢʘ ʽ ʙʦʙʽʚ 

ʢʦʨʤʦʚʠʭ ɺʽʟʠʨ. ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʧʝʨʝʜʙʘʯʘʣʦʩʴ ʚʠʚʯʝʥʥʷ ʜʽʾ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ (ʬʘʢʪʦʨ ɸ): 1. ɹʝʟ ʜʦʙʨʠʚ (ʢʦʥʪʨʦʣʴ); 2. N60P30K45; 3. N120P60K90 ʪʘ 

ʩʧʦʩʦʙʫ ʩʽʚʙʠ ʢʫʢʫʨʫʜʟʠ, ʩʦʾ ʽ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ (ʬʘʢʪʦʨ ɺ) ʚ ʦʜʥʦʚʠʜʦʚʠʭ ʪʘ 

ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ 

ʇʦʧʝʨʝʜʥʠʢ ï ʧʰʝʥʠʮʷ ʦʟʠʤʘ ʟ ʧʽʩʣʷʞʥʠʚʥʦʶ ʩʽʚʙʦʶ ʛʽʨʯʠʮʽ ʙʽʣʦʾ ʥʘ 

ʩʠʜʝʨʘʪ. ʅʘ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʢʘʭ, ʧʽʩʣʷ ʟʙʠʨʘʥʥʷ ʧʦʧʝʨʝʜʥʠʢʘ, ʧʨʦʚʦʜʠʣʠ 1ï2 

ʨʘʟʦʚʝ ʣʫʱʝʥʥʷ ʩʪʝʨʥʽ. ʇʽʩʣʷ ʚʥʝʩʝʥʥʷ ʬʦʩʬʦʨʥʠʭ ʽ ʢʘʣʽʡʥʠʭ ʜʦʙʨʠʚ ʥʦʨʤʦʶ 

P30K45, ʪʘ P60K90 (ʚʽʜʧʦʚʽʜʥʦ ʩʭʝʤʠ ʜʦʩʣʽʜʽʚ) ʧʨʦʚʦʜʠʣʠ ʦʨʘʥʢʫ ˇʨʫʥʪʫ ʥʘ 

ʛʣʠʙʠʥʫ 25 ʩʤ 

ʈʘʥʥʴʦʶ ʚʝʩʥʦʶ ʚʠʨʽʚʥʶʚʘʣʠ ˇʨʫʥʪ ʚʘʞʢʠʤʠ ʙʦʨʦʥʘʤʠ ʟ ʥʘʩʪʫʧʥʦʶ 

ʢʫʣʴʪʠʚʘʮʽʻʶ ʥʘ ʛʣʠʙʠʥʫ 8ï10 ʩʤ ʇʽʜ ʢʫʣʴʪʠʚʘʮʽʶ ʚʥʦʩʠʣʠ ʘʟʦʪʥʽ ʜʦʙʨʠʚʘ 

ʥʦʨʤʦʶ N60 ̔  N120 (ʚʽʜʧʦʚʽʜʥʦ ʩʭʝʤ ʜʦʩʣʽʜʽʚ). ʇʝʨʝʜʧʦʩʽʚʥʫ ʢʫʣʴʪʠʚʘʮʽʶ ˇʨʫʥʪʫ 

ʨʦʙʠʣʠ ʥʘ ʛʣʠʙʠʥʫ 6ï8 ʩʤ 

ʉʽʚʙʫ ʦʜʥʦʚʠʜʦʚʠʭ ʽ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʥʘ ʩʠʣʦʩ ʨʦʟʧʦʯʠʥʘʣʠ ʚ 

ʪʨʝʪʽʡ ʜʝʢʘʜʽ ʢʚʽʪʥʷ ï ʧʦʯʘʪʦʢ ʪʨʘʚʥʷ ʥʘʩʽʥʥʷʤ: ʨʘʥʥʴʦʩʪʠʛʣʦʛʦ ʛʽʙʨʠʜʫ 

ʢʫʢʫʨʫʜʟʠ ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ ʪʘ ʩʝʨʝʜʥʴʦʨʘʥʥʴʦʛʦ ʛʽʙʨʠʜʫ ʢʫʢʫʨʫʜʟʠ ï 

ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ; ʢʦʨʤʦʚʠʭ ʙʦʙʽʚ ï ɺʽʟʠʨ; ʩʦʾ ï ʈʦʤʘʥʪʠʢʘ ʥʘ ʛʣʠʙʠʥʫ 5 ʩʤ 

ɼʣʷ ʩʽʚʙʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʦʚʦʯʝʚʫ ʩʽʚʘʣʢʫ ʂʣʝʥ ï 2,7 ʟ ʰʠʨʠʥʦʶ ʤʽʞʨʷʜʴ 

45 ʩʤ. 

ʈʦʟʨʘʭʫʥʦʢ ʥʦʨʤʠ ʚʠʩʽʚʫ ʧʨʦʚʦʜʠʣʠ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʧʦʩʽʚʥʠʭ ʷʢʦʩʪʝʡ 

ʥʘʩʽʥʥʷ ʪʘ ʧʦʧʨʘʚʢʠ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ ʟ ʜʦʛʣʷʜʫ ʟʘ 

ʧʦʩʽʚʘʤʠ. ɻʫʩʪʦʪʘ ʨʦʩʣʠʥ ʥʘ ʧʝʨʽʦʜ ʟʙʠʨʘʥʥʷ ʩʪʘʥʦʚʠʣʘ: ʢʫʢʫʨʫʜʟʠ ï 80 ʪʠʩ.; 

ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ ʪʘ ʩʦʾ 220 ʪʠʩ. ʥʘ 1 ʛʘ ʢʦʞʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ; ʚ ʦʜʥʦʚʠʜʦʚʠʭ 

ʧʦʩʽʚʘʭ ʩʦʾ ʪʘ ʙʦʙʽʚ 600 ʪʠʩ./ʛʘ. 

ʇʝʨʝʜ ʩʽʚʙʦʶ ʚʘʨʽʘʥʪʽʚ ʜʦʩʣʽʜʫ ʧʨʦʚʦʜʠʣʠ ʟʤʽʰʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʥʘʚʘʞʦʢ ʢʦʤʧʦʥʝʥʪʽʚ ʩʫʤʽʰʢʠ, ʱʦ ʧʦʪʽʤ ʚʠʩʽʚʘʣʠʩʷ ʚ ʦʜʠʥ ʨʷʜʦʢ. ʉʽʚʙʫ ʽʥʰʠʭ 

ʚʘʨʽʘʥʪʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʰʣʷʭʦʤ ʟʘʩʠʧʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʩʫʤʽʰʢʠ ʫ ʚʽʜʧʦʚʽʜʥʽ 

ʥʘʩʽʥʥʻʚʽ ʙʘʥʢʠ ʩʽʚʘʣʢʠ. 

ʇʽʩʣʷ ʩʽʚʙʠ ʧʣʦʱʫ ʧʨʠʢʦʯʫʚʘʣʠ ʢʦʪʢʘʤʠ 3ʂɺɻï1,4. ɼʦʩʭʦʜʦʚʝ 
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ʙʦʨʦʥʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʜʚʽʯʽ ʩʝʨʝʜʥʽʤʠ ʙʦʨʦʥʘʤʠ ɿɹɿʉï1,0, ʧʽʩʣʷʩʭʦʜʦʚʽ ï ʚ 

ʬʘʟʫ ʰʠʣʝʮʴ ʽ 2ï3 ʣʠʩʪʦʯʢʽʚ ʢʫʢʫʨʫʜʟʠ ʧʦʩʽʚʥʠʤʠ ʙʦʨʦʥʘʤʠ 3ɹʇï0,6 ʧʦʧʝʨʝʢ 

ʨʷʜʢʽʚ ʥʘ ʧʦʥʠʞʝʥʽʡ ʰʚʠʜʢʦʩʪʽ ʚ ʜʝʥʥʽ ʛʦʜʠʥʠ, ʢʦʣʠ ʪʫʨʛʦʨ ʨʦʩʣʠʥ 

ʟʤʝʥʰʫʻʪʴʩʷ. 

ʄʽʞʨʷʜʥʽ ʨʦʟʧʫʰʫʚʘʥʥʷ ʚʠʢʦʥʫʚʘʣʠ ʢʫʣʴʪʠʚʘʪʦʨʦʤ-

ʨʦʩʣʠʥʦʧʽʜʞʠʚʣʶʚʘʯʝʤ ʂʈʅï4,2. ʋʧʨʦʜʦʚʞ ʚʝʛʝʪʘʮʽʾ ʨʦʩʣʠʥ, ˇʨʫʥʪ 

ʫʪʨʠʤʫʚʘʣʠ ʚ ʯʠʩʪʦʤʫ ʚʽʜ ʙʫʨô̫ ʥʽʚ ʽ ʨʦʟʧʫʰʝʥʦʤʫ ʩʪʘʥʽ. 

 

2.4 ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ 

 

ɼʦʩʣʽʜʠ ʧʨʦʚʦʜʠʣʠʩʴ ʫ ʪʨʠʨʘʟʦʚʽʡ ʧʦʚʪʦʨʥʦʩʪʽ. ɼʽʣʷʥʢʠ ʟ ʧʦʩʽʚʘʤʠ 

ʨʦʟʤʽʱʫʚʘʣʠ ʩʠʩʪʝʤʘʪʠʯʥʠʤ (ʧʦʩʣʽʜʦʚʥʠʤ) ʤʝʪʦʜʦʤ. ʇʦʩʽʚʥʘ ʧʣʦʱʘ ʜʽʣʷʥʦʢ 

ʩʪʘʥʦʚʠʣʘ ï 100 ʤ2, ʦʙʣʽʢʦʚʘ ï 56 ʤ2 [227]. 

ʆʩʥʦʚʥʠʤ ʤʝʪʦʜʦʤ ʜʦʩʣʽʜʞʝʥʴ ʙʫʚ ʧʦʨʽʚʥʷʣʴʥʠʡ ʧʦʣʴʦʚʠʡ ʜʦʩʣʽʜ, ʷʢʠʡ 

ʩʫʧʨʦʚʦʜʞʫʚʘʚʩʷ ʚʽʜʧʦʚʽʜʥʠʤʠ ʘʥʘʣʽʟʘʤʠ ˇʨʫʥʪʫ ʽ ʨʦʩʣʠʥ. 

1. ɺʦʣʦʛʽʩʪʴ ˇʨʫʥʪʫ ʚʠʟʥʘʯʘʣʠ ʪʝʨʤʦʩʪʘʪʥʦ-ʚʘʛʦʚʠʤ ʤʝʪʦʜʦʤ ʟ ʥʘʩʪʫʧʥʠʤ 

ʨʦʟʨʘʭʫʥʢʦʤ ʟʘʧʘʩʽʚ ʜʦʩʪʫʧʥʦʾ ʚʦʣʦʛʠ ʽ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ ʤʝʪʦʜʦʤ ʚʦʜʥʦʛʦ 

ʙʘʣʘʥʩʫ. ɿʨʘʟʢʠ ˇʨʫʥʪʫ ʚʽʜʙʠʨʘʣʠ ʜʦ ʩʽʚʙʠ ʽ ʧʽʩʣʷ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ ʥʘ ʛʣʠʙʠʥʫ 

100 ʩʤ ʯʝʨʝʟ ʢʦʞʥʽ 20 ʩʤ ʫ ʪʨʴʦʭ ʧʦʚʪʦʨʝʥʥʷʭ [227ï229]. 

2. ʅʘʷʚʥʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʫ ˇʨʫʥʪʽ ʚʠʟʥʘʯʘʣʠ ʚ ʰʘʨʽ 0ï40 ʩʤ. 

ɺʠʟʥʘʯʘʥʥʷ ʥʽʪʨʘʪʥʦʛʦ ʽ ʘʤʦʥʽʡʥʦʛʦ ʘʟʦʪʫ ʟʘ ʤʦʜʠʬʽʢʦʚʘʥʦʶ ʤʝʪʦʜʠʢʦʶ ʅʅʎ 

ɯɻɸ ʽʤ. ʆ.ʅ.ʉʦʢʦʣʦʚʩʴʢʦʛʦ ɼʉʊʋ 4729 : 2007 ʗʢʽʩʪʴ ˇʨʫʥʪʫ [230]. ɺʠʟʥʘʯʝʥʥʷ 

ʨʫʭʦʤʠʭ ʩʧʦʣʫʢ ʬʦʩʬʦʨʫ ʽ ʢʘʣʽʶ ʟʘ ʤʦʜʠʬʽʢʦʚʘʥʠʤ ʤʝʪʦʜʦʤ ʏʠʨʠʢʦʚʘ, ɼʉʊʋ 

4115ï2002 ˆʨʫʥʪʠ [231] 

3. ʌʝʥʦʣʦʛʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʝʨʝʜʙʘʯʘʣʠ ʨʝʻʩʪʨʘʮʽʶ ʬʘʟ ʨʦʟʚʠʪʢʫ 

ʢʫʣʴʪʫʨ ʦʜʥʦʚʠʜʦʚʠʭ ʽ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ [227]. 

4. ʆʙʣʽʢ ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ ʢʫʣʴʪʫʨ ʘʛʨʦʮʝʥʦʟʫ ʽ ʙʫʨ'ʷʥʽʚ ʚʠʟʥʘʯʘʣʠ ʚ 

ʢʦʞʥʦʤʫ ʚʘʨʽʘʥʪʽ ʧʽʜ ʯʘʩ ʧʦʷʚʠ ʧʦʚʥʠʭ ʩʭʦʜʽʚ, ʧʽʩʣʷ ʤʽʞʨʷʜʥʠʭ ʦʙʨʦʙʽʪʢʽʚ ʪʘ 

ʧʝʨʝʜ ʟʙʠʨʘʥʥʷʤ ʚʨʦʞʘʶ [227]. 
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5. ɺʠʩʦʪʫ ʨʦʩʣʠʥ ʚʠʟʥʘʯʘʣʠ ʰʣʷʭʦʤ ʦʙʩʪʝʞʝʥʥʷ ʽ ʚʠʤʽʨʶʚʘʥʥʷ 100 

ʨʦʩʣʠʥ ʚʟʷʪʠʭ ʧʦ ʜʽʘʛʦʥʘʣʽ ʜʽʣʷʥʢʠ ʚ ʜʚʦʭ ʥʝʩʫʤʽʞʥʠʭ ʧʦʚʪʦʨʥʦʩʪʷʭ  

[227ï229]. 

6. ʇʣʦɦʫ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ ʚʠʩʽʯʦʢ [227ï229]. 

7. ʉʪʨʫʢʪʫʨʫ ʚʨʦʞʘʶ ʩʫʭʦʾ ʽ ʩʠʣʦʩʥʦʾ ʤʘʩʠ (ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʘʛʠ ʣʠʩʪʢʽʚ, 

ʩʪʝʙʝʣ, ʢʘʯʘʥʽʚ) ʚʠʟʥʘʯʘʣʠ ʰʣʷʭʦʤ ʘʥʘʣʽʟʫ ʧʨʦʙ ʟ 25 ʨʦʩʣʠʥ ʚʽʜʽʙʨʘʥʠʭ ʧʝʨʝʜ 

ʟʙʠʨʘʥʥʷʤ ʫ ʪʨʴʦʭ ʧʦʚʪʦʨʥʦʩʪʷʭ [227ï229]. 

8. ʆʙʣʽʢ ʜʠʥʘʤʽʢʠ ʥʘʨʦʩʪʘʥʥʷ ʟʝʣʝʥʦʾ ʤʘʩʠ ʧʨʦʚʦʜʠʣʠ ʚ ʢʦʞʥʦʤʫ 

ʚʘʨʽʘʥʪʫ ʰʣʷʭʦʤ ʩʢʦʰʫʚʘʥʥʷ ʨʦʩʣʠʥ ʽ ʚʠʟʥʘʯʝʥʥʷ ʩʠʨʦʚʦʾ ʽ ʧʦʚʽʪʨʷʥʦ-ʩʫʭʦʾ 

ʤʘʩʠ ʥʘ ʧʣʦʱʽ 1 ʤ2 ʚ ʪʨʴʦʭ ʤʽʩʮʷʭ ʥʘ ʜʽʣʷʥʢʘʭ ʢʦʞʥʦʾ ʧʦʚʪʦʨʥʦʩʪʽ  

[227ï229]. 

9. ɿʘʛʘʣʴʥʫ ʚʨʦʞʘʡʥʽʩʪʴ ʩʠʣʦʩʥʦʾ ʤʘʩʠ ʦʜʥʦʚʠʜʦʚʠʭ ʽ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ 

ʚʠʟʥʘʯʘʣʠ ʟʚʘʞʫʚʘʥʥʷʤ ʨʦʩʣʠʥʠ ʟ ʧʣʦʱʽ ʦʙʣʽʢʦʚʦʾ ʜʽʣʷʥʢʠ [229ï229]. 

10. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʬʦʪʦʩʠʥʪʝʟʫ ʘʩʠʤʽʣʷʮʽʡʥʦʾ ʧʦʚʝʨʭʥʽ ʚʠʟʥʘʯʘʣʠ ʟʘ 

ɸ. ɸ. ʅʠʯʠʧʦʨʦʚʠʯʝʤ [227, 229]. 

11. ʉʫʭʫ ʨʝʯʦʚʠʥʫ ʚ ʨʦʩʣʠʥʘʭ ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʨʤʦʩʪʘʪʥʦ-

ʚʘʛʦʚʦʛʦ ʤʝʪʦʜʫ [227, 229]. 

12. ʈʦʟʨʘʭʫʥʦʢ ʚʠʭʦʜʫ ʢʦʨʤʦʚʠʭ ʦʜʠʥʠʮʴ, ʩʠʨʦʛʦ ʽ ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ 

ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʦʚʽʜʥʠʢʽʚ ʟ ʧʦʞʠʚʥʦʩʪʽ ʢʦʨʤʽʚ ʪʘ ʟʘ ʜʘʥʠʤʠ ʚʣʘʩʥʠʭ 

ʘʥʘʣʽʟʽʚ [232, 233]. 

13. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʦʯʥʦʩʪʽ ʽ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʜʦʩʣʽʜʥʠʭ ʜʘʥʠʭ ʦʪʨʠʤʘʥʠʭ 

ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʴ ʮʠʬʨʦʚʠʡ ʤʘʪʝʨʽʘʣ ʦʧʨʘʮʴʦʚʫʚʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʽ ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʦʛʦ ʤʝʪʦʜʽʚ [227]. 

14. ɸʥʘʣʽʟ ʘʛʨʦʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʘʥʠʤʠ ʤʝʪʝʦʩʪʘʥʮʽʾ 

ʋʤʘʥʴ [223, 224]. 

15. ɽʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʘʨʽʘʥʪʽʚ ʜʦʩʣʽʜʫ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʰʣʷʭʦʤ 

ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʚʠʪʨʘʪ ʟʘ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʢʘʨʪʘʤʠ ʟ ʚʘʨʪʽʩʪʶ ʚʨʦʞʘʶ ʟʘ 

ʜʽʶʯʠʤʠ ʮʽʥʘʤʠ [234]. 

16. ɽʥʝʨʛʝʪʠʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʘʨʽʘʥʪʽʚ ʜʦʩʣʽʜʫ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʛʽʜʥʦ 
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ʤʝʪʦʜʠʢʠ ʆ. ʂ. ʄʝʜʚʝʜʦʚʩʴʢʦʛʦ, ʇ. ɯ. ɯʚʘʥʯʝʥʢʦ [235, 236]. 

 

 

ɺʠʩʥʦʚʢʠ 

 

1. ʇʦʛʦʜʥʽ ʽ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʻ 

ʪʠʧʦʚʠʤʠ ʜʣʷ ʧʦʤʽʨʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʢʣʽʤʘʪʫ ʩʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ɭʚʨʦʧʠ. 

2. ɺʧʨʦʜʦʚʞ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʽ ʾʾ ʩʫʤʽʰʦʢ ʟ 

ʙʦʙʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʫ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʥʘʡʙʽʣʴʰ ʩʪʘʙʽʣʴʥʠʤ ʟʘ ʩʫʤʦʶ 

ʦʧʘʜʽʚ ʽ ʪʝʤʧʝʨʘʪʫʨʦʶ ʙʫʚ ʯʝʨʚʝʥʴ ï ʥʘʡʙʽʣʴʰʝ ʚʘʨʽʶʚʘʥʥʷ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ 

ʩʢʣʘʣʦ ʚʽʜʧʦʚʽʜʥʦ 28 ʽ 11 %. ʅʘʡʤʝʥʰ ʩʪʘʙʽʣʴʥʠʤʠ ʙʫʣʠ ʩʝʨʧʝʥʴ (ʚʘʨʽʶʚʘʥʥʷ 

ʩʫʤʠ ʦʧʘʜʽʚ ʜʦʩʷʛʣʦ 96 %) ʽ ʪʨʘʚʝʥʴ (ʚʘʨʽʶʚʘʥʥʷ ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 

ʧʦʚʽʪʨʷ ʩʢʣʘʣʦ 34 %). ɿʘʛʘʣʦʤ, ʧʦʨʽʚʥʷʥʦ ʟ ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʠʤʠ ʜʘʥʠʤʠ 

ʚʽʜʤʽʯʝʥʦ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʽ ʧʽʜʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ. 

3. ʄʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʧʦʚʽʜʘʻ ʧʨʠʡʥʷʪʽʡ ʨʦʙʦʯʽʡ ʛʽʧʦʪʝʟʽ, ʘ 

ʧʨʦʚʝʜʝʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʦʙʣʽʢʠ ʡ ʘʥʘʣʽʟʠ ʜʦʟʚʦʣʷʪʴ ʪʝʦʨʝʪʠʯʥʦ 

ʦʙˇʨʫʥʪʫʚʘʪʠ ʽ ʧʨʘʢʪʠʯʥʦ ʚʜʦʩʢʦʥʘʣʠʪʠ ʪʝʭʥʦʣʦʛʽ ʁʚʠʨʦʱʫʚʘʥʥʷ ʟʤʽʰʘʥʠʭ 

ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ. 
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ʈʆɿɼɯʃ 3 

ɺʆɼʅʀʁ ʊɸ ʇʆɾʀɺʅʀʁ ʈɽɾʀʄ ˆʈʋʅʊʋ ʇɯɼ ʏɸʉ 

ɺʀʈʆʑʋɺɸʅʅʗ ʂʋʂʋʈʋɼɿʀ ɺ ʉʋʄɯʉʅʀʍ ʇʆʉɯɺɸʍ 

 

3.1 ɿʘʧʘʩʠ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʚ ˇʨʫʥʪʽ ʫ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ 

 

ɺʦʜʥʠʡ ʨʝʞʠʤ ʧʽʜ ʟʤʽʰʘʥʠʤʠ ʧʦʩʽʚʘʤʠ ʚ ʫʤʦʚʘʭ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ 

ʚʠʚʯʘʣʠ ʊ. ʆ. ʂʨʘʚʝʮʴ [26], ɺ. ʌ. ʂʨʦʧʠʚʢʦ [28], ʆ. ɯ. ɿʽʥʯʝʥʢʦ [25], 

ʃ. ʅ. ɹʦʥʜʘʨʝʥʢʦ [27] ʪʘ ʽʥ. ʇʨʠ ʮʴʦʤʫ ʚʩʽ ʜʦʩʣʽʜʥʠʢʠ ʥʘʛʦʣʦʰʫʶʪʴ ʥʘ 

ʦʩʦʙʣʠʚʦʤʫ ʟʥʘʯʝʥʥʽ ʚʦʣʦʛʠ ʚ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ ʢʦʨʤʦʚʠʭ ʨʦʩʣʠʥ, 

ʦʩʦʙʣʠʚʦʩʪʷʭ ʾʾ ʜʠʥʘʤʽʢʠ ʚʽʜ ʩʧʦʩʦʙʫ ʩʽʚʙʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʙʨʠʚ ʪʘ ʥʘʷʚʥʦʩʪʽ 

ʚʠʩʦʢʦʙʽʣʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ʊʦʤʫ, ʚʨʘʭʦʚʫʶʯʠ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ˇʨʫʥʪʦʚʦʾ 

ʚʦʣʦʛʠ ʧʽʜ ʯʘʩ ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʫʧʨʦʜʦʚʞ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʥʘʤʠ ʪʘʢʦʞ ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ʚ 

ʰʘʨʽ ˇʨʫʥʪʫ 0ï100 ʩʤ ʧʽʜ ʟʤʽʰʘʥʠʤʠ ʧʦʩʽʚʘʤʠ ʢʫʢʫʨʫʜʟʠ ʥʘ ʩʠʣʦʩ ʟ 

ʚʠʩʦʢʦʙʽʣʢʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ [24ï29]. 

ʅʘʰʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʧʘʩʠ ʜʦʩʪʫʧʥʦʾ ʚʦʣʦʛʠ ʥʘ ʯʘʩ 

ʩʽʚʙʠ ʧʽʜ ʦʜʥʦʚʠʜʦʚʠʤʠ ʧʦʩʽʚʘʤʠ ʢʫʢʫʨʫʜʟʠ ʚ ʢʦʥʪʨʦʣʽ ʽ ʩʫʤʽʰʢʘʭ ʟ 

ʚʠʩʦʢʦʙʽʣʢʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʙʫʣʠ ʦʜʥʘʢʦʚʠʤʠ ʽ ʩʪʘʥʦʚʠʣʠ ï 196 ʤʤ (ʪʘʙʣ. 

3.1 ʽ 3.2). 

ʅʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʟʘʧʘʩʠ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʧʽʜ ʦʜʥʦʚʠʜʦʚʠʤʠ 

ʧʦʩʽʚʘʤʠ ʢʫʢʫʨʫʜʟʠ ʧʽʩʣʷ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ ʫ ʚʘʨʽʘʥʪʘʭ ʙʝʟ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʽ 

ʟ ʨʽʟʥʠʤ ʧʨʦʩʪʦʨʦʚʠʤ ʨʦʟʤʽʱʝʥʥʷʤ ʨʦʩʣʠʥ, ʧʝʨʝʚʘʞʘʣʠ ʚʽʜʧʦʚʽʜʥʽ ʚʘʨʽʘʥʪʠ 

ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʟ ʚʠʩʦʢʦʙʽʣʢʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. ʊʘʢ, ʷʢʱʦ ʚ ʦʜʥʦʚʠʜʦʚʠʭ 

ʧʦʩʽʚʘʭ ʢʫʢʫʨʫʜʟʠ ʛʽʙʨʠʜʫ ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ ʙʝʟ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʟʘʧʘʩʠ 

ʜʦʩʪʫʧʥʦʾ ʚʦʣʦʛʠ ʩʪʘʥʦʚʠʣʠ ï 69,8 ʤʤ, ʩʦʾ ï 60,2, ʙʦʙʽʚ ï 58,4 ʤʤ, ʘ ʟʤʽʰʘʥʠʭ 

ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ï 64,6, ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ ʨʷʜʦʢ ʩʦʾ ï 63,9, ʜʚʘ 

ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ ʨʷʜʦʢ ʩʦʾ ï 63,5, ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ 

ï 62,9, ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ ï 61,2, ʪʨʠ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ 

ʨʷʜʢʠ ʩʦʾ ï 63,3 ʤʤ. ʅʘ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʘʤʠ ʧʦʢʘʟʥʠʢʠ 
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ʜʦʩʪʫʧʥʦʾ ʚʦʣʦʛʠ ʚʽʜʧʦʚʽʜʥʦ ʙʫʣʠ ʥʘ ʨʽʚʥʽ 63,7ï67,6 ʤʤ, ʘʙʦ ʥʘ 6,1 ʤʤ ʽʩʪʦʪʥʦ 

ʙʽʣʴʰʝ ʧʨʠ ʅɯʈ05 = 4,8. 

ʊʘʙʣʠʮʷ 3.1 

ɿʘʧʘʩʠ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ (ʤʤ) ʚ ʰʘʨʽ ˇʨʫʥʪʫ 0100 ʩʤ ʧʽʜ ʟʤʽʰʘʥʠʤʠ  

ʪʘ ʦʜʥʦʚʠʜʦʚʠʤʠ ʧʦʩʽʚʘʤʠ ʢʫʢʫʨʫʜʟʠ ʛʽʙʨʠʜʘ ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ, ʩʦʾ 

ʩʦʨʪʫ ʈʦʤʘʥʪʠʢʘ, ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ ʩʦʨʪʫ ɺʽʟʠʨ, 2007ï2009 ʨʨ. 

ɺʘʨʽʘʥʪ 

ʌʦʥ ʫʜʦʙʨʝʥʥʷ 

ɹʝʟ ʜʦʙʨʠʚ 

(ʢʦʥʪʨʦʣʴ) 
N60P30K45 N120P60K90 

ʬʘʟʘ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ 

ʮ
ʚ
ʽ
ʪ
ʽ
ʥ
ʥ
ʷ

 

ʟ
ʙ
ʽ
ʨ
 

ʫ
ʨ
ʦ
ʞ
ʘ
ʶ

 

ʮ
ʚ
ʽ
ʪ
ʽ
ʥ
ʥ
ʷ

 

ʟ
ʙ
ʽ
ʨ
 
ʫ
ʨ
ʦ
ʞ
ʘ
ʶ

 

ʮ
ʚ
ʽ
ʪ
ʽ
ʥ
ʥ
ʷ

 

ʟ
ʙ
ʽ
ʨ
 
ʫ
ʨ
ʦ
ʞ
ʘ
ʶ

 

ʂʫʢʫʨʫʜʟʘ (ʢʦʥʪʨʦʣʴ) 123,9 69,8 115,4 65,2 108,8 61,5 

ʉʦʷ 106,5 60,2 100,0 56,5 95,0 53,7 

ɹʦʙʠ ʢʦʨʤʦʚʽ 103,3 58,4 96,1 54,3 91,8 51,9 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ (ʚ 1 ʨʷʜʦʢ)  114,9 64,6 107,4 60,7 101,7 57,5 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:1  113,1 63,9 105,5 59,6 100,1 56,6 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:1 112,4 63,5 104,9 59,3 99,5 56,2 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:2 111,3 62,9 104,0 58,8 98,9 55,9 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:2 108,2 61,2 102,1 57,7 97,0 54,8 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 3:2 112,0 63,3 105,3 59,5 100,7 56,9 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ (ʚ 1 ʨʷʜʦʢ) 119,7 67,6 112,0 63,3 105,6 59,7 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 1:1 118,0 66,9 110,4 62,4 101,2 57,2 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:1  116,4 65,8 108,9 61,5 102,1 57,7 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:2 118,5 66,9 112,2 62,7 99,7 56,3 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,1:2 112,7 63,7 105,8 59,8 97,5 55,1 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 3:2 116,6 65,9 109,0 61,6 101,9 57,6 

ʅɯʈ05 8,4 4,8 7,8 4,4 7,4 4,1 
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ʊʘʙʣʠʮʷ 3.2 

ɿʘʧʘʩʠ ʜʦʩʪʫʧʥʦʾ ʚʦʣʦʛʠ (ʤʤ) ʚ ʰʘʨʽ ˇʨʫʥʪʫ 0 100 ʩʤ ʧʽʜ ʦʜʥʦʚʠʜʦʚʠʤʠ ʽ 

ʟʤʽʰʘʥʠʤʠ ʧʦʩʽʚʘʤʠ ʢʫʢʫʨʫʜʟʠ ʛʽʙʨʠʜʘ ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ, ʩʦʾ ʩʦʨʪʫ 

ʈʦʤʘʥʪʠʢʘ, ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ ʩʦʨʪʫ ɺʽʟʠʨ, 2007ï2009 ʨʨ. 

ɺʘʨʽʘʥʪ 

ʌʦʥ ʫʜʦʙʨʝʥʥʷ 

ɹʝʟ ʜʦʙʨʠʚ 

(ʢʦʥʪʨʦʣʴ) 
N60P30K45 N120P60K90 

ʬʘʟʘ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ 

ʮ
ʚ
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ʂʫʢʫʨʫʜʟʘ (ʢʦʥʪʨʦʣʴ)  120,7 68,7 111,3 62,9 106,9 59,7 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ (ʚ 1 ʨʷʜʦʢ)  111,6 62,2 103,5 58,5 97,7 54,6 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:1  110,3 61,9 102,1 57,7 96,9 54,2 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:1 109,5 62,4 103,0 58,2 96,3 53,9 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:2 110,1 60,2 100,7 56,9 96,8 52,8 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:2 105,9 59,5 99,4 56,2 95,0 53,1 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 3:2 109,8 62,3 102,6 58,0 96,5 53,7 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ (ʚ 1 ʨʷʜʦʢ) 115,2 64,7 107,8 60,9 101,2 57,2 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 1:1 111,4 62,6 103,2 58,3 97,5 55,1 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:1  112,7 62,9 103,9 58,7 98,3 55,6 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:2 111,1 62,5 102,4 57,9 97,1 54,8 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,1:2 109,0 61,8 101,2 57,1 95,4 53,9 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 3:2 112,1 62,9 103,7 58,6 98,0 55,4 

ʅɯʈ05 9,0 6,2 8,7 5,6 8,4 5,3 

 

ʋ ʚʘʨʽʘʥʪʘʭ ʟ ʚʥʝʩʝʥʥʷʤ ʜʦʙʨʠʚ ʚ ʜʦʟʽ N60P30K45 ʟʘʧʘʩʠ ʜʦʩʪʫʧʥʦʾ ʚʦʣʦʛʠ 

ʦʜʥʦʚʠʜʦʚʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʛʽʙʨʠʜʫ ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ, ʩʦʾ ʈʦʤʘʥʪʠʢʘ ʪʘ 

ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ ɺʽʟʠʨ ʚʽʜʧʦʚʽʜʥʦ ʩʪʘʥʦʚʠʣʠ ï 65,2, 56,5, 54,3 ʤʤ, ʘ ʚ ʟʤʽʰʘʥʠʭ 

ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ï 60,7, ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ ʨʷʜʦʢ ʩʦʾ ï 59,6, ʜʚʘ 

ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ ʨʷʜʦʢ ʩʦʾ ï 59,3, ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ 
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ï 58,8, ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ ï 57,7 ʪʘ ʪʨʠ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï 

ʜʚʘ ʨʷʜʢʠ ʩʦʾ ï 59,5 ʤʤ. ʋ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʘʤʠ ʧʦʢʘʟʥʠʢʠ 

ʜʦʩʪʫʧʥʦʾ ʚʦʣʦʛʠ ʚʽʜʧʦʚʽʜʥʦ ʙʫʣʠ ʥʘ ʨʽʚʥʽ ï 63,3, 62,4, 61,5, 62,7, 59,8, 61,6 ʤʤ, 

ʱʦ ʽʩʪʦʪʥʦ ʙʽʣʴʰʝ ʧʦʨʽʚʥʷʥʦ ʟ ʦʜʥʦʚʠʜʦʚʠʤʠ ʧʦʩʽʚʘʤʠ ʮʠʭ ʢʫʣʴʪʫʨ. 

ʇʨʠ ʚʥʝʩʝʥʥʽ ʜʦʙʨʠʚ ʚ ʥʦʨʤʽ N120P60K90 ʟʘʧʘʩʠ ʜʦʩʪʫʧʥʦʾ ʚʦʣʦʛʠ ʚ ˇʨʫʥʪʽ 

ʽʩʪʦʪʥʦ ʟʤʝʥʰʫʚʘʣʠʩʴ ʽ ʫ ʚʘʨʽʘʥʪʘʭ ʦʜʥʦʚʠʜʦʚʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ, ʩʦʾ ʪʘ 

ʢʦʨʤʦʚʠʭ ʙʦʙʽʚ ʚʽʜʧʦʚʽʜʥʦ ʩʪʘʥʦʚʠʣʠ ï 61,5, 53,7, 51,9 ʤʤ, ʘ ʫ ʚʘʨʽʘʥʪʘʭ 

ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ï 57,5, ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ 

ï ʦʜʠʥ ʨʷʜʦʢ ʩʦʾ ï 56,6, ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ ʨʷʜʦʢ ʩʦʾ ï 56,2, ʜʚʘ ʨʷʜʢʠ 

ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ ï 55,9, ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ ï 54,8 

ʽ ʪʨʠ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ ï 56,9 ʤʤ. ʋ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʩʽʚʘʭ 

ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʘʤʠ ʧʦʢʘʟʥʠʢʠ ʜʦʩʪʫʧʥʦʾ ʚʦʣʦʛʠ ʧʦʨʽʚʥʷʥʦ ʟ ʦʜʥʦʚʠʜʦʚʠʤʠ 

ʧʦʩʽʚʘʤʠ ʮʠʭ ʢʫʣʴʪʫʨ ʽʩʪʦʪʥʦ ʟʤʝʥʰʠʣʘʩʷ ʥʘ 4,1 ʤʤ. ɸʥʘʣʦʛʽʯʥʘ 

ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦ ʚʩʽʭ ʚʘʨʽʘʥʪʘʭ ʫ ʬʘʟʽ ʮʚʽʪʽʥʥʷ. 

ʇʦʜʽʙʥʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽ ʚ ʦʜʥʦʚʠʜʦʚʠʭ ʪʘ ʟʤʽʰʘʥʠʭ 

ʧʦʩʽʚʘʭ ʢʫʢʫʨʫʜʟʠ ʛʽʙʨʠʜʫ ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ ʟ ʩʦʻʶ ʪʘ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ. 

ʊʘʢ ʟʘʧʘʩʠ ˇʨʫʥʪʦʚʦʾ ʚʦʣʦʛʠ ʚʽʜʧʦʚʽʜʥʦ ʟʤʽʥʶʚʘʣʠʩʷ ʚʽʜ 59,5 ʤʤ ʫ ʚʘʨʽʘʥʪʽ 

ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ʜʚʘ ʨʷʜʢʠ ʩʦʾ ʜʦ 67,2 ʤʤ ʫ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ ʙʝʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʙʨʠʚ (ʜʠʚ. ʪʘʙʣ. 3.2). 

ɿʘ ʚʥʝʩʝʥʥ ̫ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʥʦʨʤʦʶ N60P30K45 ʟʘʧʘʩʠ ʜʦʩʪʫʧʥʦʾ 

ʚʦʣʦʛʠ ʟʤʝʥʰʫʚʘʣʠʩʴ ʜʦ 62,9 ʤʤ ʫ ʦʜʥʦʚʠʜʦʚʠʭ ʧʦʩʽʚʘʭ ʢʫʢʫʨʫʜʟʠ, ʘ ʫ 

ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʚʦʥʠ ʚʘʨʽʶʚʘʣʠ ʚ ʤʝʞʘʭ 56,2ï58,5 ʤʤ, ʚ 

ʪʦʡ ʯʘʩ ʷʢ ʚ ʩʫʤʽʰʢʘʭ ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ ʚʦʥʠ ʙʫʣʠ ʜʝʱʦ ʚʠʱʠʤʠ 

ʽ ʩʪʘʥʦʚʠʣʠ 57,1ï60,9 ʤʤ. 

ɯʩʪʦʪʥʦ ʤʝʥʰʽ ʟʘʧʘʩʠ ʜʦʩʪʫʧʥʦʾ ʚʦʣʦʛʠ ʙʫʣʠ ʫ ʚʘʨʽʘʥʪʘʭ ʦʜʥʦʚʠʜʦʚʠʭ ʪʘ 

ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʛʽʙʨʠʜʫ ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ ʥʘ ʬʦʥʽ ʜʦʙʨʠʚ ʚ 

ʥʦʨʤʽ N120P60K90 ʪʘ ʩʪʘʥʦʚʠʣʠ ʫ ʦʜʥʦʚʠʜʦʚʦʤʫ ʧʦʩʽʚʽ ʢʫʢʫʨʫʜʟʠ ï 59,7 ʤʤ. ʋ 

ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʧʦʢʘʟʥʠʢʠ ʜʦʩʪʫʧʥʦʾ ʚʦʣʦʛʠ ʚʽʜʧʦʚʽʜʥʦ 

ʙʫʣʠ ʥʘ ʨʽʚʥʽ ï 53,1ï54,9 ʤʤ, ʘ ʫ ʚʘʨʽʘʥʪʘʭ ʩʫʤʽʰʦʢ ʟ ʙʦʙʘʤʠ ï 53,9ï57,2 ʤʤ 

ʚʽʜʧʦʚʽʜʥʦ. 
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ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʙʽʣʴʰʝ 

ʚʦʣʦʛʦʩʧʦʞʠʚʘʥʥʷ, ʱʦ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʩʧʦʚʽʣʴʥʝʥʥʷ ʨʦʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ ʫ 

ʨʦʩʣʠʥ ʢʦʤʧʦʥʝʥʪʽʚ ʩʫʤʽʰʢʠ. ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʙʦʙʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. 

ʇʨʠ ʮʴʦʤʫ ʩʫʤʽʰʢʠ ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚʠʪʨʘʯʘʶʪʴ ʥʘ 3ï

5 % ʤʝʥʰʝ ʚʦʣʦʛʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ, ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʜʥʦʚʠʜʦʚʠʤʠ ʾʾ 

ʧʦʩʽʚʘʤʠ. 

ʆʪʞʝ, ʚ ʫʜʦʙʨʝʥʠʭ ʚʘʨʽʘʥʪʘʭ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʣʦʛʠ 

ʧʦʩʠʣʶʻʪʴʩʷ. ʈʘʟʦʤ ʟ ʪʠʤ ʢʨʘʱʠʡ ʨʽʩʪ ʨʦʩʣʠʥ ʫ ʮʠʭ ʚʘʨʽʘʥʪʘʭ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ 

ʚʦʣʦʛʘ ʚ ʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʦ ʧʦʨʽʚʥʷʥʦ ʟ ʥʝʫʜʦʙʨʝʥʠʤʠ 

ʪʘ ʦʜʥʦʚʠʜʦʚʠʤʠ ʧʦʩʽʚʘʤʠ ʢʫʢʫʨʫʜʟʠ. 

 

3.2 ɼʠʥʘʤʽʢʘ ʩʠʥʪʝʟʫ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʚ ˇʨʫʥʪʽ 

 

ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʦʜʥʦʚʠʜʦʚʽ ʪʘ ʟʤʽʰʘʥʽ ʧʦʩʽʚʠ ʧʦ ʨʽʟʥʦʤʫ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʜʠʥʘʤʽʢʫ ʧʦʞʠʚʥʦʛʦ ʨʝʞʠʤʫ ˇʨʫʥʪʫ. ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʦʤʫ, ʱʦ 

ʨʦʩʣʠʥʘ ʪʘ ˇʨʫʥʪʦʚʝ ʩʝʨʝʜʦʚʠʱʝ ʧʝʨʝʙʫʚʘʶʪʴ ʚ ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʚʟʘʻʤʦʟʚô̫ ʟʢʫ, 

ʪʦʤʫ ʨʦʩʣʠʥʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʭʽʜ ʬʽʟʠʯʥʠʭ, ʭʽʤʽʯʥʠʭ ʽ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ 

ˇʨʫʥʪʽ. 

ɿʦʢʨʝʤʘ ʟʤʽʰʘʥʽ ʧʦʩʽʚʠ ʢʫʢʫʨʫʜʟʠ ʥʘ ʩʠʣʦʩ ʟ ʙʦʙʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʥʝ ʪʽʣʴʢʠ ʚʠʩʦʢʦʙʽʣʢʦʚʠʡ ʢʦʨʤ, ʘ ʡ ʚ ʜʝʷʢʽʡ ʤʽʨʽ 

ʧʦʢʨʘʱʠʪʠ ʨʦʜʶʯʽʩʪʴ ˇʨʫʥʪʫ ʟʘ ʨʘʭʫʥʦʢ ʟʙʘʛʘʯʝʥʥʷ ʡʦʛʦ ʘʟʦʪʦʤ, 

ʚʦʜʦʨʦʟʯʠʥʥʠʤʠ ʩʦʣʷʤʠ ʬʦʩʬʦʨʥʦʾ ʢʠʩʣʦʪʠ ʪʘ ʧʦʞʥʠʚʥʠʤʠ ʨʝʰʪʢʘʤʠ  

[99, 135]. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʧʦʯʘʪʢʫ ʚʝʛʝʪʘʮʽʾ ʢʽʣʴʢʽʩʪʴ 

ʥʽʪʨʘʪʥʦʛʦ ʘʟʦʪʫ ʧʽʜ ʦʜʥʦʚʠʜʦʚʠʤʠ ʪʘ ʟʤʽʰʘʥʠʤʠ ʧʦʩʽʚʘʤʠ ʙʫʣʘ ʤʘʡʞʝ 

ʦʜʥʘʢʦʚʘ ʽ ʟʤʽʥʶʚʘʣʘʩʷ ʚ ʤʝʞʘʭ 12,3ï12,8 ʤʛ ʥʘ 100 ʛ ˇʨʫʥʪʫ (ʪʘʙʣ. 3.3). ʎʝ 

ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʚ ʮʝʡ ʧʝʨʽʦʜ ʢʫʢʫʨʫʜʟʘ ʪʘ ʙʦʙʦʚʽ ʢʫʣʴʪʫʨʠ ʤʘʡʞʝ ʚ 

ʦʜʥʘʢʦʚʽʡ ʢʽʣʴʢʦʩʪʽ ʟʘʩʚʦʶʶʪʴ ʩʧʦʣʫʢʠ ʥʽʪʨʘʪʥʦʛʦ ʘʟʦʪʫ ʟ ˇʨʫʥʪʫ.  

ʊʘʙʣʠʮʷ 3.3 

ɼʠʥʘʤʽʢʘ ʚʤʽʩʪʫ ʥʽʪʨʘʪʥʦʛʦ ʘʟʦʪʫ ʚ ʦʨʥʦʤʫ ʰʘʨʽ ˇʨʫʥʪʫ ʧʽʜ 
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ʦʜʥʦʚʠʜʦʚʠʤʠ ʽ ʟʤʽʰʘʥʠʤʠ ʧʦʩʽʚʘʤʠ (2007ï2009 ʨʨ.), ʤʛ/100 ʛ ˇʨʫʥʪʫ 

ɺʘʨʽʘʥʪ 
ɼʘʪʘ ʚʠʟʥʘʯʝʥʥʷ 

19.05 19.06 19.07 19.08 

ɻʽʙʨʠʜ ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ 

ʂʫʢʫʨʫʜʟʘ (ʢʦʥʪʨʦʣʴ) 12,3 10,1 6,57 5,62 

ʉʦʷ 12,3 10,7 9,54 8,43 

ɹʦʙʠ ʢʦʨʤʦʚʽ 12,6 10,2 8,93 7,39 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ (ʚ 1 ʨʷʜʦʢ)  12,5 9,96 7,89 6,74 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:1  12,8 9,69 7,63 6,48 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:1 12,7 9,61 7,72 6,39 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:2 12,4 9,65 7,79 6,46 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:2 12,6 9,78 7,85 6,62 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 3:2 12,5 9,56 7,61 6,38 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ (ʚ 1 ʨʷʜʦʢ) 12,7 9,98 7,65 6,21 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 1:1 12,5 9,66 7,39 5,95 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:1  12,3 9,57 7,32 5,87 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:2 12,4 9,64 7,41 5,96 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,1:2 12,8 9,79 7,50 6,05 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 3:2 12,6 9,58 7,67 5,88 

ʅɯʈ05 2,52 1,97 1,23 1,06 

ɻʽʙʨʠʜ ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ 

ʂʫʢʫʨʫʜʟʘ (ʢʦʥʪʨʦʣʴ)  12,7 10,4 6,54 5,58 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ (ʚ 1 ʨʷʜʦʢ)  12,5 10,0 7,91 6,76 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:1  12,8 9,73 7,67 6,52 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:1 12,3 9,63 7,75 6,41 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:2 12,5 9,64 7,77 6,44 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:2 12,6 9,81 7,89 6,65 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 3:2 12,3 9,54 7,58 6,36 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ (ʚ 1 ʨʷʜʦʢ) 12,7 9,92 7,62 6,18 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 1:1 12,4 9,68 7,41 5,97 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:1  12,8 9,55 7,29 5,84 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:2 12,3 9,63 7,40 5,95 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,1:2 12,6 9,76 7,48 6,08 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 3:2 12,4 9,56 7,65 5,86 

ʅɯʈ05 2,60 1,99 1,35 1,10 

 

ʆʜʥʘʢ, ʩʪʘʥʦʤ ʥʘ 19.06 ʟʘʧʘʩʠ ʥʽʪʨʘʪʥʦʛʦ ʘʟʦʪʫ ʧʽʜ ʟʤʽʰʘʥʠʤʠ ʧʦʩʽʚʘʤʠ 

ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʟʤʝʥʰʠʣʠʩʷ ʽ ʟʘʣʝʞʥʦ ʚʽʜ ʚʘʨʽʘʥʪʫ ʙʫʣʠ ʚ 



59 

ʤʝʞʘʭ 9,54ï9,98 ʤʛ ʥʘ 100 ʛ ˇʨʫʥʪʫ, ʱʦ ʧʦʨʽʚʥʷʥʦ ʟ ʦʜʥʦʚʠʜʦʚʠʤʠ ʧʦʩʽʚʘʤʠ 

ʢʫʢʫʨʫʜʟʠ ʛʽʙʨʠʜʽʚ ʇʝʪʨʽʚʩʴʢʠʡ (10,1 ʤʛ/100ʛ ˇʨ.), ʍʘʨʢʽʚʩʴʢʠʡ (10,4), ʩʦʾ 

(10,7) ʪʘ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ (10,2 ʤʛ ʥʘ 100 ʛ ˇʨ.). 

ɿ ʧʦʜʘʣʴʰʠʤ ʨʦʩʪʦʤ ʪʘ ʨʦʟʚʠʪʢʦʤ ʢʫʣʴʪʫʨ (ʩʪʘʥʦʤ ʥʘ 19.07) ʚʤʽʩʪ 

ʥʽʪʨʘʪʥʦʛʦ ʘʟʦʪʫ ʧʽʜ ʧʦʩʽʚʘʤʠ ʟʤʝʥʰʫʻʪʴʩʷ ï ʚʽʜʧʦʚʽʜʥʦ ʧʽʜ ʦʜʥʦʚʠʜʦʚʠʤʠ 

ʧʦʩʽʚʘʤʠ ʢʫʢʫʨʫʜʟʠ ʜʦ ʨʽʚʥʷ 6,54ï6,57, ʘ ʧʽʜ ʟʤʽʰʘʥʠʤʠ ʚ ʤʝʞʘʭ 7,29ï7,91 ʤʛ 

ʥʘ 100 ʛ ˇʨʫʥʪʫ. ʇʨʠ ʮʴʦʤʫ ʥʘ ʢʽʥʝʮʴ ʚʝʛʝʪʘʮʽʾ (19.08) ʥʘʡʙʽʣʴʰʠʡ ʚʤʽʩʪ 

ʥʽʪʨʘʪʥʦʛʦ ʘʟʦʪʫ ʩʝʨʝʜ ʩʫʤʽʰʦʢ ʟʘʬʽʢʩʦʚʘʥʦ ʧʽʜ ʟʤʽʰʘʥʠʤʠ ʧʦʩʽʚʘʤʠ 

ʢʫʢʫʨʫʜʟʠ ʛʽʙʨʠʜʫ ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ï 6,76, ʧʦʨʽʚʥʷʥʦ 

ʟ ʦʜʥʦʚʠʜʦʚʠʤ ʾʾ ʧʦʩʽʚʦʤ 5,58ʤʛ ʥʘ 100 ʛ ˇʨʫʥʪʫ. ʅʘʡʤʝʥʰʝ ʥʽʪʨʘʪʥʦʛʦ ʘʟʦʪʫ 

ʟʘʣʠʰʘʣʦʩʴ ʧʽʩʣʷ ʟʤʽʰʘʥʦʛʦ ʧʦʩʽʚʫ ʢʫʢʫʨʫʜʟʠ ʛʽʙʨʠʜʫ ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ 

ʜʚʘ ʨʷʜʢʠ ï ʦʜʠʥ ʨʷʜʦʢ ʙʦʙʽʚ ï 5,84 ʤʛ ʥʘ 100 ʛ ˇʨʫʥʪʫ, ʘ ʥʘʡʙʽʣʴʰʫ ʡʦʛʦ 

ʢʽʣʴʢʽʩʪʴ ʟʘʣʠʰʘʣʠ ʦʜʥʦʚʠʜʦʚʽ ʧʦʩʽʚʠ ʩʦʾ ʪʘ ʙʦʙʽʚ 8,43 ʪʘ 7,39 ʤʛ ʥʘ 100 ʛ 

ˇʨʫʥʪʫ ʚʽʜʧʦʚʽʜʥʦ. 

ɺ ʽʥʰʠʭ ʚʘʨʽʘʥʪʘʭ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʛʽʙʨʠʜʘ 

ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ ʟ ʙʦʙʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʚʤʽʩʪ ʥʽʪʨʘʪʥʦʛʦ ʘʟʦʪʫ ʽʩʪʦʪʥʦ ʥʝ 

ʟʤʽʥʶʚʘʚʩʷ ʽ ʙʫʚ ʥʘ ʨʽʚʥʽ 6,18ï6,74 ʤʛ/100ʛ ˇʨʫʥʪʫ. ʅʘ ʘʥʘʣʦʛʽʯʥʠʭ ʚʘʨʽʘʥʪʘʭ 

ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʘʤʠ ʚʤʽʩʪ ʥʽʪʨʘʪʥʦʛʦ ʘʟʦʪʫ ʚ ˇʨʫʥʪʽ ʙʫʚ ʥʝ ʽʩʪʦʪʥʦ ʥʠʞʯʠʤ ʥʘ 

ʨʽʚʥʽ 5,88ï6,21 ʤʛ ʥʘ 100 ʛ ˇʨʫʥʪʫ. 

ʋ ʚʘʨʽʘʥʪʘʭ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʛʽʙʨʠʜʫ ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ 

ʟʘʣʝʞʥʦ ʚʽʜ ʚʘʨʽʘʥʪʫ ʾʾ ʩʫʤʽʰʢʠ ʟ ʩʦʻʶ ʚʤʽʩʪ ʥʽʪʨʘʪʥʦʛʦ ʘʟʦʪʫ ʩʪʘʥʦʚʠʚ: ʦʜʠʥ 

ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ ʨʷʜʦʢ ʩʦʾ ï 6,52 ʤʛ ʥʘ 100 ʛ ˇʨʫʥʪʫ; ʜʚʘ ʨʷʜʢʠ 

ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ ʨʷʜʦʢ ʩʦʾ ï 6,41; ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ ï 6,44; 

ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ ï 6,65; ʪʨʠ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ 

ʩʦʾ ï 6,36 ʤʛ ʥʘ 100 ʛ ˇʨʫʥʪʫ. ɸ ʚ ʧʦʩʽʚʘʭ ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʘʤʠ ʚʽʥ ʟʤʝʥʰʠʚʩʷ ʽ 

ʢʦʣʠʚʘʚʩʷ ʚ ʤʝʞʘʭ 5,85ï6,18 ʤʛ ʥʘ 100 ʛ ˇʨʫʥʪʫ. 

ʊʘʢʽ ʟʤʽʥʠ ʚʤʽʩʪʫ ʥʽʪʨʘʪʥʦʛʦ ʘʟʦʪʫ ʚ ˇʨʫʥʪʽ ʧʦʚô̫ ʟʘʥʽ ʟ ʯʘʩʪʢʦʚʠʤ 

ʚʽʜʤʠʨʘʥʥʷʤ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ, ʘ ʨʘʟʦʤ ʟ ʥʝʶ ʽ 

ʙʫʣʴʙʦʯʢʦʚʠʭ ʙʘʢʪʝʨʽʡ, ʷʢʽ ʰʚʠʜʢʦ ʤʽʥʝʨʘʣʽʟʫʶʪʴʩʷ ʪʘ ʟʙʘʛʘʯʫʶʪʴ ˇʨʫʥʪ ʥʘ 

ʤʽʥʝʨʘʣʴʥʽ ʩʧʦʣʫʢʠ ʘʟʦʪʫ, ʬʦʩʬʦʨʫ ʪʘ ʢʘʣʽʶ. 
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ɹʦʙʦʚʽ ʢʫʣʴʪʫʨʠ ʤʘʶʪʴ ʚʠʥʷʪʢʦʚʫ ʟʜʘʪʥʽʩʪʴ ʟʘʩʚʦʶʚʘʪʠ ʟ ˇʨʫʥʪʫ 

ʤʘʣʦʨʦʟʯʠʥʥʽ ʩʦʣʽ ʬʦʩʬʦʨʥʦʾ ʢʠʩʣʦʪʠ, ʱʦ ʻ ʤʘʣʦʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʨʦʩʣʠʥ. ʎʽʻʶ 

ʦʩʦʙʣʠʚʽʩʪʶ ʙʦʙʦʚʽ ʢʫʣʴʪʫʨʠ ʩʧʨʠʷʶʪʴ ʨʦʩʣʠʥʘʤ ʟʣʘʢʽʚ ʚ ʟʘʩʚʦʻʥʥʽ ʩʦʣʝʡ 

ʬʦʩʬʦʨʥʦʾ ʢʠʩʣʦʪʠ [24, 70]. 

ʅʘ ʧʦʯʘʪʢʫ ʚʝʛʝʪʘʮʽʾ ʚʤʽʩʪ ʨʫʭʦʤʠʭ ʬʦʨʤ ʬʦʩʬʦʨʫ ʧʽʜ ʦʜʥʦʚʠʜʦʚʠʤʠ ʪʘ 

ʟʤʽʰʘʥʠʤʠ ʧʦʩʽʚʘʤʠ ʙʫʚ ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʠʤ ʥʘ ʨʽʚʥʽ 15,2ï15,7 ʤʛ ʥʘ 100 ʛ 

ˇʨʫʥʪʫ (ʪʘʙʣ. 3.4). ɺ ʧʨʦʮʝʩʽ ʧʦʜʘʣʴʰʦʛʦ ʨʦʩʪʫ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʚʤʽʩʪ ʨʫʭʦʤʠʭ 

ʬʦʨʤ ʬʦʩʬʦʨʫ ʚ ˇʨʫʥʪʽ ʟʤʝʥʰʠʚʩʷ ʽ ʥʘ ʢʽʥʝʮʴ ʚʝʛʝʪʘʮʽʾ (19.08) ʩʪʘʥʦʚʠʚ ʫ 

ʚʘʨʽʘʥʪʽ ʢʫʢʫʨʫʜʟʘ ʛʽʙʨʠʜ ʇʝʪʨʽʚʩʴʢʠʡ 295 ʄɺ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ï 13,9 

ʧʦʨʽʚʥʷʥʦ ʟ ʦʜʥʦʚʠʜʦʚʠʤ ʧʦʩʽʚʦʤ ʮʴʦʛʦ ʞ ʛʽʙʨʠʜʫ ï 11,7 ʤʛ ʥʘ 100 ʛ ˇʨʫʥʪʫ. ɺ 

ʽʥʰʠʭ ʚʘʨʽʘʥʪʘʭ ʚʤʽʩʪ ʨʫʭʦʤʠʭ ʬʦʨʤ ʬʦʩʬʦʨʫ ʟʘ ʩʽʚʙʠ ʩʢʣʘʜʘʚ ʦʜʠʥ ʨʷʜʦʢ 

ʢʫʢʫʨʫʜʟʠ ʦʜʠʥ ʨʷʜʦʢ ʩʦʾ ʩʪʘʥʦʚʠʚ 12,8, ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ʦʜʠʥ ʨʷʜʦʢ ʩʦʾ ï 

12,4, ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ ï 13,4, ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ 

ʨʷʜʢʠ ʩʦʾ ï 13,1, ʪʨʠ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ʜʚʘ ʨʷʜʢʠ ʩʦʾ ï 12,5 ʤʛ ʥʘ 100 ʛ ˇʨʫʥʪʫ, 

ʘ ʚ ʩʫʤʽʰʢʘʭ ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʘʤʠ ʚʽʥ ʟʤʝʥʰʠʚʩʷ ʜʦ ʨʽʚʥʷ 12,2ï13,6 ʤʛ ʥʘ 100 ʛ 

ˇʨʫʥʪʫ. 

ʅʘʡʚʠʱʠʡ ʚʤʽʩʪ ʨʫʭʦʤʠʭ ʬʦʨʤ ʬʦʩʬʦʨʫ ʚʧʨʦʜʦʚʞ ʚʩʽʻʾ ʚʝʛʝʪʘʮʽʾ 

ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʚ ʦʜʥʦʚʠʜʦʚʠʭ ʧʦʩʽʚʘʭ ʩʦʾ ʽ ʩʪʘʥʦʤ ʥʘ 19.06 ʩʪʘʥʦʚʠʚ ï 15,1 ʤʛ 

ʥʘ 100 ʛ ˇʨʫʥʪʫ, 19.07 ï 14,3, 19.08 ï 14,2 ʤʛ ʥʘ 100 ʛ ˇʨʫʥʪʫ. 

ɹʽʣʴʰʠʡ ʚʤʽʩʪ ʨʫʭʦʤʠʭ ʬʦʨʤ ʬʦʩʬʦʨʫ ʚ ʩʫʤʽʰʢʘʭ ʚʽʜʥʦʩʥʦ ʦʜʥʦʚʠʜʦʚʠʭ 

ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʟʫʤʦʚʣʶʻʪʴʩʷ ʟʜʘʪʥʽʩʪʶ ʙʦʙʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʟʘʩʚʦʶʚʘʪʠ 

ʩʦʣʽ ʬʦʩʬʦʨʥʦʾ ʢʠʩʣʦʪʠ ʽʟ ʚʘʞʢʦʨʦʟʯʠʥʥʠʭ ˇʨʫʥʪʦʚʠʭ ʩʧʦʣʫʢ, ʷʢ ʜʣʷ ʚʣʘʩʥʠʭ 

ʧʦʪʨʝʙ, ʪʘʢ ʽ ʜʣʷ ʨʦʩʣʠʥ ʢʫʢʫʨʫʜʟʠ, ʩʪʚʦʨʶʶʯʠ ʮʠʤ ʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ 

ʜʣʷ ʞʠʚʣʝʥʥʷ [24, 70, 99, 135]. 

ɿʘʩʪʦʩʫʚʘʥʥʶ ʢʘʣʽʡʥʠʭ ʜʦʙʨʠʚ ʚ ʋʢʨʘʾʥʽ ʥʝ ʥʘʜʘʻʪʴʩʷ ʥʘʣʝʞʥʦʾ ʫʚʘʛʠ ʚ 

ʟʚô̫ ʟʢʫ ʟ ʧʨʠʨʦʜʥʽʤ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʜʘʥʦʛʦ ʝʣʝʤʝʥʪʫ ʚ ʙʽʣʴʰʦʩʪʽ ˇʨʫʥʪʽʚ. 

ˆʨʫʥʪʠ ʉʪʝʧʫ ʽ ʧʽʚʜʝʥʥʦʾ ʯʘʩʪʠʥʠ ʃʽʩʦʩʪʝʧʫ ʤʘʶʪʴ ʚʠʩʦʢʠʡ ʫʤʽʩʪ ʨʫʭʦʤʠʭ 

ʩʧʦʣʫʢ ʢʘʣʽʶ, ʘʣʝ ʚʦʥʠ ʪʘʢʦʞ ʤʽʩʪʷʪʴ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʮʴʦʛʦ ʝʣʝʤʝʥʪʫ ʚ 

ʥʝʜʦʩʪʫʧʥʽʡ ʜʣʷ ʨʦʩʣʠʥ ʬʦʨʤʽ. 

ʊʘʙʣʠʮʷ 3.4 

ɼʠʥʘʤʽʢʘ ʚʤʽʩʪʫ ʨʫʭʦʤʠʭ ʬʦʨʤ ʬʦʩʬʦʨʫ ʚ ʦʨʥʦʤʫ ʰʘʨʽ ˇʨʫʥʪʫ ʧʽʜ 



61 

ʦʜʥʦʚʠʜʦʚʠʤʠ ʽ ʟʤʽʰʘʥʠʤʠ ʧʦʩʽʚʘʤʠ (2007ï2009 ʨʨ.), ʤʛ/100 ʛ ˇʨʫʥʪʫ 

ɺʘʨʽʘʥʪ 
ɼʘʪʘ ʚʠʟʥʘʯʝʥʥʷ 

19.05 19.06 19.07 19.08 

ɻʽʙʨʠʜ ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ 

ʂʫʢʫʨʫʜʟʘ (ʢʦʥʪʨʦʣʴ) 15,2 14,7 13,6 11,8 

ʉʦʷ 15,6 15,1 14,3 14,2 

ɹʦʙʠ ʢʦʨʤʦʚʽ 15,3 14,9 13,9 14,1 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ (ʚ 1 ʨʷʜʦʢ)  15,5 14,6 14,0 13,8 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:1  15,4 14,5 13,1 12,9 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:1 15,2 13,9 12,5 12,3 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:2 15,1 14,2 12,9 12,8 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:2 15,5 14,8 13,4 13,2 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 3:2 15,4 13,9 12,6 12,4 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ (ʚ 1 ʨʷʜʦʢ) 15,3 14,2 13,3 13,5 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 1:1 15,6 13,8 12,6 12,7 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:1  15,3 13,4 12,2 12,1 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:2 15,5 13,7 12,7 12,7 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,1:2 15,2 14,1 12,9 13,0 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 3:2 15,4 13,3 12,3 12,2 

ʅɯʈ05 2,8 2,6 2,2 1,7 

ɻʽʙʨʠʜ ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ 

ʂʫʢʫʨʫʜʟʘ (ʢʦʥʪʨʦʣʴ)  15,4 14,7 13,8 11,7 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ (ʚ 1 ʨʷʜʦʢ)  15,7 14,9 14,2 13,9 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:1  15,5 14,6 13,2 12,8 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:1 15,3 14,1 12,7 12,4 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:2 15,6 14,6 13,5 13,4 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:2 15,4 14,7 13,3 13,1 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 3:2 15,4 13,8 12,7 12,5 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ (ʚ 1 ʨʷʜʦʢ) 15,3 14,4 13,4 13,6 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 1:1 15,7 13,9 12,7 12,8 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:1  15,5 13,6 12,4 12,2 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:2 15,6 14,3 13,0 13,1 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,1:2 15,3 14,3 13,1 13,2 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 3:2 15,7 13,6 12,5 12,4 

ʅɯʈ05 2,9 2,7 2,4 1,8 

 

ʇʨʦʪʝ ʟ ʯʘʩʦʤ ʽ ʥʘʩʠʯʝʥʽʩʪʶ ʩʽʚʦʟʤʽʥʠ ʢʘʣʽʻʬʽʣʴʥʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʽ 

ʚʥʝʩʝʥʥʷʤ ʚʠʩʦʢʠʭ ʜʦʟ ʘʟʦʪʥʠʭ ʽ ʬʦʩʬʦʨʥʠʭ ʜʦʙʨʠʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 
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ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʘʣʽʡʥʠʭ ʜʦʙʨʠʚ ʚʥʘʩʣʽʜʦʢ ʟʙʽʜʥʝʥʥʷ 

ʥʝʫʜʦʙʨʝʥʠʭ ʜʽʣʷʥʦʢ ʚ ʟʚô̫ ʟʢʫ ʟ ʚʠʥʦʩʦʤ ʜʘʥʦʛʦ ʝʣʝʤʝʥʪʘ ʟ ʫʨʦʞʘʻʤ 

ʚʠʨʦʱʫʚʘʥʠʭ ʢʫʣʴʪʫʨ. 

ʂʘʣʽʡ ʚ ʨʦʩʣʠʥʘʭ ʧʦʩʠʣʶʻ ʥʘʢʦʧʠʯʝʥʥʷ ʢʨʦʭʤʘʣʶ, ʮʫʢʨʫ, ʞʠʨʽʚ ʽ ʪʘʢʦʞ 

ʧʦʩʠʣʶʻ ʩʠʥʪʝʟ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʚʫʛʣʝʚʦʜʽʚ. ʅʝʦʜʥʦʟʥʘʯʥʠʤ ʻ ʚʧʣʠʚ 

ʢʘʣʽʡʥʠʭ ʜʦʙʨʠʚ ʥʘ ʚʤʽʩʪ ʙʽʣʢʫ ʚ ʨʦʩʣʠʥʘʭ. ʅʘʡʙʽʣʴʰ ʧʦʤʽʪʥʠʤ ʚʽʥ ʙʫʜʝ ʥʘ 

ˇʨʫʥʪʘʭ ʟ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ ʨʫʭʦʤʠʭ ʬʦʨʤ ʜʘʥʦʛʦ ʝʣʝʤʝʥʪʫ, ʘʣʝ ʡ ʥʝ ʤʝʥʰ 

ʚʘʞʣʠʚʠʤ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʙʽʣʢʘ ʚ ʨʦʩʣʠʥʘʭ ʻ ʟʙʘʣʘʥʩʦʚʘʥʝ ʘʟʦʪʥʦ-

ʬʦʩʬʦʨʥʦ-ʢʘʣʽʡʥʝ ʞʠʚʣʝʥʥʷ [237]. 

ɿʘ ʜʘʥʠʤʠ ʥʘʰʠʭ ʘʥʘʣʽʟʽʚ ʚʤʽʩʪ ʨʫʭʦʤʠʭ ʬʦʨʤ ʢʘʣʽʶ ʚ ˇʨʫʥʪʽ ʥʘ ʧʦʯʘʪʦʢ 

ʚʝʛʝʪʘʮʽʾ ʙʫʚ ʤʘʡʞʝ ʦʜʥʘʢʦʚʠʤ ʫ ʚʩʽʭ ʚʘʨʽʘʥʪʘʭ ʽ ʩʪʘʥʦʚʠʚ ʚ ʤʝʞʘʭ  

17,3ï17,8 ʤʛ/100 ʛ ʨ̌ʫʥʪʫ (ʪʘʙʣ. 3.5). ʇʦ ʜʦʩʣʽʜʫ ʢʫʢʫʨʫʜʟʠ 

ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ ʚ ʦʜʥʦʚʠʜʦʚʠʭ ʽ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ ʟ ʚʠʩʦʢʦʙʽʣʢʦʚʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʽʩʪʦʪʥʦʾ ʚʽʜʤʽʥʥʦʩʪʽ ʧʦ ʚʤʽʩʪʫ ʦʙʤʽʥʥʦʛʦ ʢʘʣʽʶ ʚ ʦʨʥʦʤʫ ʰʘʨʽ 

ˇʨʫʥʪʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʧʦ ʚʩʽʭ ʚʘʨʽʘʥʪʘʭ ʚʧʨʦʜʦʚʞ 

ʚʝʛʝʪʘʮʽʾ ʩʫʤʽʰʦʢ. 

ʅʘ 19.07 ʚʤʽʩʪ ʜʘʥʦʛʦ ʝʣʝʤʝʥʪʘ ʧʦ ʦʩʥʦʚʥʠʭ ʚʘʨʽʘʥʪʘʭ ʩʪʘʥʦʚʠʚ: ʢʦʥʪʨʦʣʴ 

ï 15,6; ʢʫʢʫʨʫʜʟʘ ʟ ʩʦʻʶ ʚ ʨʷʜʦʢ ʽ ʢʫʢʫʨʫʜʟʘ ʟ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ ʚ ʨʷʜʦʢ 15,6 

ʽ 15,9 ʤʛ/100 ʛ ˇʨʫʥʪʫ ʚʽʜʧʦʚʽʜʥʦ, ʘ ʥʘ ʢʽʥʝʮʴ ʚʝʛʝʪʘʮʽʾ ʚʽʥ ʙʫʚ ʥʘ ʨʽʚʥʽ 14,6; 

14,5; 14,4 ʤʛ/100 ʛ ˇʨʫʥʪʫ ʚʽʜʧʦʚʽʜʥʦ ʧʦ ʜʘʥʠʭ ʚʘʨʽʘʥʪʘʭ. 

ʉʭʦʞʽ ʜʘʥʽ ʦʪʨʠʤʘʥʦ ʥʘ ʚʘʨʽʘʥʪʘʭ ʛʽʙʨʠʜʫ ʢʫʢʫʨʫʜʟʠ 

ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ. ʊʘʢ, ʥʘ 19.05 ʚʤʽʩʪ ʢʘʣʽʶ ʚ ˇʨʫʥʪʽ ʙʫʚ ʫ ʤʝʞʘʭ 17,3ï17,8 

ʤʛ/100 ʛ ˇʨʫʥʪʫ. ʅʘ 19 ʯʝʨʚʥʷ ʚʽʥ ʜʝʱʦ ʟʥʠʟʠʚʩʷ ʧʦ ʚʩʽʭ ʚʘʨʽʘʥʪʘʭ ʘʣʝ ʥʝ 

ʧʝʨʝʚʠʱʫʚʘʚ ʩʪʘʪʠʩʪʠʯʥʫ ʧʦʭʠʙʢʫ ʽ ʩʪʘʥʦʚʠʚ: ʢʫʢʫʨʫʜʟʘ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ 

ï 17,1; ʢʫʢʫʨʫʜʟʘ ʟ ʙʦʙʘʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ ï 16,5 ʧʨʦʪʠ ʦʜʥʦʚʠʜʦʚʦʛʦ ʧʦʩʽʚʫ ï 

16,7 ʤʛ/100ʛ ˇʨʫʥʪʫ. ɺ ʢʽʥʮʽ ʚʝʛʝʪʘʮʽʾ ʚʤʽʩʪ ʦʙʤʽʥʥʦʛʦ ʢʘʣʽʶ ʫ ʚʘʨʽʘʥʪʘʭ 

ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʦʣʠʚʘʚʩʷ ʚ ʤʝʞʘʭ 13,7ï14,9 ʤʛ/100 ʛ ˇʨʫʥʪʫ, ʱʦ ʥʝ ʽʩʪʦʪʥʦ 

ʚʽʜʨʽʟʥʷʣʦʩʷ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ ï 14,7 ʤʛ/100ʛ ˇʨʫʥʪʫ. 

ʊʘʙʣʠʮʷ 3.5 

ɼʠʥʘʤʽʢʘ ʚʤʽʩʪʫ ʦʙʤʽʥʥʦʛʦ ʢʘʣʽʶ ʚ ʦʨʥʦʤʫ ʰʘʨʽ ˇʨʫʥʪʫ ʧʽʜ 
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ʦʜʥʦʚʠʜʦʚʠʤʠ ʽ ʟʤʽʰʘʥʠʤʠ ʧʦʩʽʚʘʤʠ (2007ï2009 ʨʨ.), ʤʛ/100 ʛ ˇʨʫʥʪʫ 

ɺʘʨʽʘʥʪ 
ɼʘʪʘ ʚʠʟʥʘʯʝʥʥʷ 

19.05 19.06 19.07 19.08 

ɻʽʙʨʠʜ ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ 

ʂʫʢʫʨʫʜʟʘ (ʢʦʥʪʨʦʣʴ) 17,3 16,4 15,6 14,6 

ʉʦʷ 17,8 17,1 15,8 14,4 

ɹʦʙʠ ʢʦʨʤʦʚʽ 17,6 16,8 15,9 14,8 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ (ʚ 1 ʨʷʜʦʢ)  17,7 16,9 15,6 14,5 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:1  17,6 16,6 15,4 14,3 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:1 17,8 16,2 15,1 13,9 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:2 17,6 16,5 15,3 14,2 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:2 17,7 17,2 15,8 14,5 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 3:2 17,4 16,3 15,3 14,0 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ (ʚ 1 ʨʷʜʦʢ) 17,8 16,7 15,9 14,4 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 1:1 17,6 16,4 15,5 14,1 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:1  17,7 15,9 14,9 13,7 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:2 17,8 16,4 15,4 14,5 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,1:2 17,5 16,7 15,6 14,3 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 3:2 17,8 15,8 15,0 13,8 

ʅɯʈ05 0,5 0,9 1,0 1,1 

ɻʽʙʨʠʜ ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ 

ʂʫʢʫʨʫʜʟʘ (ʢʦʥʪʨʦʣʴ)  17,4 16,7 15,7 14,7 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ (ʚ 1 ʨʷʜʦʢ)  17,4 17,1 15,8 14,4 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:1  17,8 16,9 15,6 14,5 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:1 17,3 16,0 14,9 13,8 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:2 17,5 16,3 15,2 14,1 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:2 17,4 16,8 15,5 14,6 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 3:2 17,8 16,6 15,7 14,9 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ (ʚ 1 ʨʷʜʦʢ) 17,6 16,5 15,6 14,2 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 1:1 17,3 16,2 15,1 13,8 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:1  17,6 16,0 14,8 13,8 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:2 17,4 16,3 15,3 14,4 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,1:2 17,5 16,9 15,7 14,5 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 3:2 17,7 16,1 14,9 13,7 

ʅɯʈ05 0,5 0,8 1,0 1,1 

 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʥʘʚʝʜʝʥʽ ʜʘʥʽ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʟʤʽʰʘʥʽ 

ʧʦʩʽʚʠ ʩʧʦʞʠʚʘʣʠ ʙʽʣʴʰʝ ʜʦʩʪʫʧʥʠʭ ʬʦʨʤ ʧʦʞʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʚʽʜʥʦʰʝʥʥʽ 
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ʜʦ ʢʦʥʪʨʦʣʶ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʙʦʙʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʚ ʾʭ ʩʪʨʫʢʪʫʨʽ, 

ʘ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʨʫʭʦʤʠʭ ʬʦʨʤ ʢʘʣʽʶ ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʫ 

ʚʘʨʽʘʥʪʘʭ ʟʤʽʰʘʥʠʭ ʽ ʦʜʥʦʚʠʜʦʚʠʭ ʧʦʩʽʚʽʚ ʧʨʦʭʦʜʠʣʦ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ 

ʟʘʩʚʦʻʥʥʷ ʡʦʛʦ ʨʦʩʣʠʥʘʤʠ. 

 

ɺʠʩʥʦʚʢʠ 

 

1. ɺʩʪʘʥʦʚʣʝʥʦ, ʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʤʠ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʟʚʦʣʦʞʝʥʥʷ ʽ ʟʘʧʘʩʦʤ 

ʚʦʣʦʛʠ ʚ ʤʝʪʨʦʚʦʤʫ ʰʘʨʽ ˇʨʫʥʪʫ ʙʫʣʠ 2008 ʽ 2009 ʨʨ., ʘ ʚ ʧʦʩʫʰʣʠʚʦʤʫ 2007 

ʨʦʮʽ ʚʽʜʤʽʯʘʣʘʩʷ ʛʦʩʪʨʘ ʥʝʩʪʘʯʘ ʚʦʣʦʛʠ ʚ ʦʜʥʦʚʠʜʦʚʠʭ ʽ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ 

ʢʫʢʫʨʫʜʟʠ. 

2. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʨʽʚʥʷʥʦ ʟ ʦʜʥʦʚʠʜʦʚʠʤ ʧʦʩʽʚʦʤ ʢʫʢʫʨʫʜʟʠ, ʾʾ 

ʟʤʽʰʘʥʽ ʧʦʩʽʚʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʣʠʩʪʦʚʦʾ ʤʘʩʠ ʚʠʪʨʘʯʘʣʠ ʙʽʣʴʰʝ ʜʦʩʪʫʧʥʠʭ 

ʬʦʨʤ ʧʦʞʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʮʝ ʧʦʷʩʥʶʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʙʦʙʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʚ 

ʾʭ ʩʪʨʫʢʪʫʨʽ ʫʨʦʞʘ,ʁ ʘ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʨʫʭʦʤʠʭ ʬʦʨʤ ʬʦʩʬʦʨʫ ʪʘ 

ʦʙʤʽʥʥʦʛʦ ʢʘʣʽʶ ʫʧʨʦʜʦʚʞ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʫ ʚʘʨʽʘʥʪʘʭ ʟʤʽʰʘʥʠʭ ʽ 

ʦʜʥʦʚʠʜʦʚʠʭ ʧʦʩʽʚʽʚ ʟʤʽʥʶʚʘʚʩʷ ʟʘ ʨʦʩʪʦʤ ʽ ʨʦʟʚʠʪʢʦʤ ʢʫʣʴʪʫʨ. 

 

ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʘʚʪʦʨʦʤ ʦʧʫʙʣʽʢʦʚʘʥʦ ʧʨʘʮʽ: 

1. ʇʨʠʭʦʜʴʢʦ ɺ.ɸ. ɺʧʣʠʚ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʫʤʽʩʥʦʾ ʩʽʚʙʠ ʢʫʢʫʨʫʜʟʠ ʥʘ 

ʧʦʞʠʚʥʠʡ ʨʝʞʠʤ ˇʨʫʥʪʫ ʚ ʧʨʘʚʦʙʝʨʝʞʥʦʤʫ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ. 

ʀʥʪʝʨʥʘʫʢʘ: ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ. ï ˉ 25(107). ï ʄ., ʀʟʜ. çʀʥʪʝʨʥʘʫʢʘè, 2019. 

ʉ. 57ï61 [238]. 
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ʈʆɿɼɯʃ 4 

ʆʉʆɹʃʀɺʆʉʊɯ ʈʆʉʊʋ ɯ ʈʆɿɺʀʊʂʋ ʈʆʉʃʀʅ ɿɸʃɽɾʅʆ ɺɯɼ ʈɯɺʅʗ 
ʄɯʅɽʈɸʃʔʅʆɻʆ ɾʀɺʃɽʅʅʗ ʊɸ ʉʇʆʉʆɹʋ ʉɯɺɹʀ 

 

4.1. ʊʨʠʚʘʣʽʩʪʴ ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ ʨʽʟʥʦʩʪʠʛʣʠʭ ʛʽʙʨʠʜʽʚ ʢʫʢʫʨʫʜʟʠ ʪʘ 

ʟʝʨʥʦʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ ʟʘʣʝʞʥʦ ʚʽʜ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ 

 

ʈʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ ʚʽʜʦʙʨʘʞʘʶʪʴ ʚʩʶ ʩʫʢʫʧʥʽʩʪʴ ʚʟʘʻʤʦʜʽʾ ʦʨʛʘʥʽʟʤʫ 

ʟ ʯʠʥʥʠʢʘʤʠ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʊʦʤʫ, ʟʘʩʪʦʩʦʚʫʶʯʠ ʚʽʜʧʦʚʽʜʥʽ 

ʧʨʠʡʦʤʠ ʪʝʭʥʦʣʦʛʽʾ, ʤʠ ʟʤʽʥʶʻʤʦ ʫʤʦʚʠ ʩʝʨʝʜʦʚʠʱʘ, ʧʨʦʮʝʩʠ ʨʦʩʪʫ ̔  ʨʦʟʚʠʪʢʫ 

ʨʦʩʣʠʥ ʢʫʢʫʨʫʜʟʠ ʫ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ. 

ʋ ʧʝʨʰʠʡ ʧʝʨʽʦʜ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ, ʧʽʜ ʯʘʩ ʷʢʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷ 

ʥʘʜʟʝʤʥʦʛʦ ʩʪʝʙʣʦʚʦʛʦ ʚʫʟʣʘ, ʢʫʢʫʨʫʜʟʘ ʨʦʩʪʝ ʜʦʩʠʪʴ ʧʦʚʽʣʴʥʦ. ʉʭʦʜʠ, ʷʢʽ 

ʨʦʟʚʠʚʘʶʪʴʩʷ, ʞʠʚʣʷʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʣʘʩʪʠʯʥʠʭ ʨʝʯʦʚʠʥ ʥʘʩʽʥʠʥʠ ʽ ʣʠʰʝ 

ʧʽʩʣʷ ʧʦʷʚʠ 3ï4 ʣʠʩʪʢʘ ʨʦʩʣʠʥʘ ʧʦʯʠʥʘʻ ʟʘʩʚʦʶʚʘʪʠ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ ʟ 

ˇʨʫʥʪʫ. ʇʦʪʽʤ ʪʝʤʧʠ ʨʦʩʪʫ ʨʦʩʣʠʥ ʧʨʠʩʢʦʨʶʶʪʴʩʷ, ʜʦʩʷʛʘʶʯʠ ʤʘʢʩʠʤʫʤʫ 

ʧʝʨʝʜ ʚʠʢʠʜʘʥʥʷʤ ʚʦʣʦʪʽ. ɺ ʮʝʡ ʯʘʩ ʧʨʠʨʽʩʪ ʨʦʩʣʠʥ ʟʘ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ 

ʩʢʣʘʜʘʻ 10ï12 ʩʤ ʟʘ ʜʦʙʫ. ʇʽʩʣʷ ʮʚʽʪʽʥʥʷ ʨʽʩʪ ʫ ʚʠʩʦʪʫ ʧʨʠʟʫʧʠʥʷʻʪʩɹʷ. 

ʂʨʠʪʠʯʥʽ ʧʝʨʽʦʜʠ ʫ ʬʦʨʤʫʚʘʥʥʽ ʚʠʩʦʢʦʛʦ ʚʨʦʞʘʶ ï ʬʘʟʘ 2ï3 ʣʠʩʪʢʽʚ, ʢʦʣʠ 

ʧʨʦʭʦʜʠʪʴ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʧʽʜʟʝʤʥʦʛʦ ʟʘʨʦʜʢʦʚʦʛʦ ʩʪʝʙʣʘ ʽ ʬʘʟʘ 6ï7 ʣʠʩʪʢʽʚ, 

ʢʦʣʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʦʟʤʽʨ ʢʘʯʘʥʘ [239]. 

ʈʝʟʫʣʴʪʘʪʠ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʦʢʠ 

ʜʦʩʣʽʜʞʝʥʴ ʨʽʟʥʠʮʷ ʚ ʧʨʦʭʦʜʞʝʥʥʽ ʬʝʥʦʣʦʛʽʯʥʠʭ ʬʘʟ ʨʦʩʣʠʥʘʤʠ ʢʫʢʫʨʫʜʟʠ ʚ 

ʦʜʥʦʚʠʜʦʚʠʭ ʪʘ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ ʙʫʣʘ ʥʝ ʟʥʘʯʥʦʶ (ʪʘʙʣ. 4.1 ̔  4.2). ʇʨʠ ʮʴʦʤʫ, 

ʨʦʩʣʠʥʠ ʢʫʢʫʨʫʜʟʠ ʫ ʚʘʨʽʘʥʪʘʭ ʙʝʟ ʫʜʦʙʨʝʥʥʷ ʧʨʠʩʢʦʨʶʚʘʣʠ ʧʨʦʭʦʜʞʝʥʥʷ 

ʬʝʥʦʣʦʛʽʯʥʠʭ ʬʘʟ ʥʘ ʜʚʽ ʜʦʙʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʫʜʦʙʨʝʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ ʚ ʥʦʨʤʽ 

N60P30K45 ʽ ʥʘ ʪʨʠ ʜʦʙʠ ʥʘ ʬʦʥʽ ʤʽʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʥʷ N120P60K90. 

ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʩʫʤʽʰʢʘʤʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʫ ʚʘʨʽʘʥʪʘʭ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ 

ʪʘ ʙʦʙʘʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ ʚʽʜʙʫʚʘʣʦʩʴ ʰʚʠʜʰʝ ʧʨʦʭʦʜʞʝʥʥʷ ʬʝʥʦʣʦʛʽʯʥʠʭ ʬʘʟ 

ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʜʥʦʚʠʜʦʚʠʤʠ ʧʦʩʽʚʘʤʠ ʢʫʢʫʨʫʜʟʠ ʦʙʦʭ ʛʽʙʨʠʜʽʚ ʥʘ ʜʚʽ ʜʦʙʠ, ʘ 

ʽʥʰʽ ʚʘʨʽʘʥʪʠ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʚʽʜʧʦʚʽʜʥʦ ʥʘ ʦʜʥʫ ʜʦʙʫ.  
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ʆʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟʫʤʦʚʣʝʥʽ ʪʠʤ, ʱʦ ʙʦʙʦʚʽ ʢʫʣʴʪʫʨʠ ʥʘ ʧʦʯʘʪʢʫ 

ʚʝʛʝʪʘʮʽʾ ʧʨʠʛʥʽʯʫʶʪʴ ʨʦʩʣʠʥʠ ʢʫʢʫʨʫʜʟʠ ʚ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ. ʊʘʢ, ʥʘʡʙʽʣʴʰʝ 

ʩʧʦʚʽʣʴʥʝʥʥʷ ʨʦʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ ʢʫʢʫʨʫʜʟʠ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʘ ʾʾ ʩʫʤʽʩʥʦʾ ʩʽʚʙʠ 

ʟ ʙʦʙʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ. 

ɼʝʱʦ ʧʦ ʽʥʰʦʤʫ ʩʠʪʫʘʮʽʷ ʩʢʣʘʣʘʩʷ ʥʘ ʬʦʥʽ ʦʩʥʦʚʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʥʦʨʤʦʶ N60P30K45. ɿʘ ʪʘʢʠʭ ʫʤʦʚ ʚʝʛʝʪʘʮʽʾ ʚʘʨʽʘʥʪʠ 

ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ ʜʝʱʦ 

ʰʚʠʜʰʝ ʧʨʦʭʦʜʠʣʠ ʬʝʥʦʣʦʛʽʯʥʽ ʬʘʟʠ ʚʠʢʠʜʘʥʥʷ ʚʦʣʦʪʽ, ʤʦʣʦʯʥʫ ʪʘ ʤʦʣʦʯʥʦ-

ʚʦʩʢʦʚʫ ï ʥʘ 1ï2 ʜʦʙʠ ʧʦʨʽʚʥʷʥʦ ʟ ʦʜʥʦʚʠʜʦʚʠʤʠ ʧʦʩʽʚʘʤʠ ʟʣʘʢʫ. ɺʘʨʽʘʥʪʠ 

ʩʫʤʽʰʦʢ ʟ ʨʽʟʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʨʷʜʽʚ ʢʫʢʫʨʫʜʟʠ ʪʘ ʙʦʙʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ 

ʧʨʦʭʦʜʠʣʠ ʚʽʜʧʦʚʽʜʥʽ ʬʝʥʦʬʘʟʠ ʩʠʥʭʨʦʥʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ʆʜʥʦʯʘʩʥʝ 

ʧʨʦʭʦʜʞʝʥʥʷ ʬʝʥʦʣʦʛʽʯʥʠʭ ʬʘʟ ʷʢ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʦʚʠʤʠ 

ʢʫʣʴʪʫʨʘʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ, ʪʘʢ ʽ ʩʫʤʽʰʦʢ ʟ ʨʽʟʥʠʤ ʯʝʨʛʫʚʘʥʥʷʤ ʨʷʜʽʚ ʟ 

ʦʜʥʦʚʠʜʦʚʠʤʠ ʧʦʩʽʚʘʤʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʥʦʨʤʦʶ 

N120P60K90. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʽʚʥʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʟʤʽʥʶʚʘʣʘʩʴ ʪʨʠʚʘʣʽʩʪʴ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʚ ʦʜʥʦʚʠʜʦʚʠʭ ʪʘ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ. ʊʘʢ ʟʘ ʚʥʝʩʝʥʥʷ 

ʜʦʙʨʠʚ ʥʦʨʤʦʶ N60P30K45 ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʦʜʥʦʚʠʜʦʚʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ 

ʩʦʾ ʪʘ ʙʦʙʽʚ ʧʦʜʦʚʞʫʚʘʚʩʷ ʥʘ ʜʚʽ ʜʦʙʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ 

ʥʘ ʥʝʫʜʦʙʨʝʥʦʤʫ ʬʦʥʽ. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʩʫʤʽʰʦʢ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʪʘ ʙʦʙʘʤʠ, 

ʪʦ ʾʭʥʷ ʚʝʛʝʪʘʮʽʷ ʫ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʜʦʚʞʫʚʘʣʘʩʷ ʥʘ ʪʨʠ ʜʦʙʠ 

ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʙʨʠʚ. ʅʘ ʬʦʥʽ 

ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʥʦʨʤʦʶ N120P60K90 ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʱʝ ʙʽʣʴʰʝ ʧʦʜʦʚʞʝʥʥʷ 

ʪʨʠʚʘʣʦʩʪʽ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʦʜʥʦʚʠʜʦʚʠʭ ʧʦʩʽʚʽʚ ï ʥʘ 2ï4 ʜʦʙʠ, ʩʫʤʽʰʦʢ 

ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ ï ʥʘ 5ï6 ʜʽʙ ʪʘ ʩʫʤʽʰʦʢ ʟ 

ʨʽʟʥʠʤ ʯʝʨʛʫʚʘʥʥʷʤ ʨʷʜʽʚ ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʦʚʠʤʠ ï ʥʘ 3ï4 ʜʦʙʠ ʚʽʜʥʦʩʥʦ 

ʚʽʜʧʦʚʽʜʥʠʭ ʥʝʫʜʦʙʨʝʥʠʭ ʜʽʣʷʥʦʢ. 

ʊʘʢʘ ʩʠʪʫʘʮʽʷ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʚʧʨʦʜʦʚʞ ʫʩʽʭ ʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʴ ʫ ʦʙʦʭ 

ʛʽʙʨʠʜʽʚ ʢʫʢʫʨʫʜʟʠ (ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ ʪʘ ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ). 

ʆʪʞʝ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʙʨʠʚ ʩʧʨʠʷʻ ʧʨʦʜʦʚʞʝʥʥʶ ʪʨʠʚʘʣʦʩʪʽ 
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ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʷʢ ʦʜʥʦʚʠʜʦʚʠʭ, ʪʘʢ ʽ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʟ 

ʙʦʙʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ. ɺʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʫ ʥʦʨʤʽ N120P60K90 ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ 

ʥʘʡʙʽʣʴʰʠʤ ʧʦʜʦʚʞʝʥʥʷʤ ʪʨʠʚʘʣʦʩʪʽ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʷʢ ʦʜʥʦʚʠʜʦʚʠʭ 

ʪʘʢ ʽ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ. ʅʘʡʙʽʣʴʰʝ ʧʦʜʦʚʞʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʚʝʛʝʪʘʮʽʡʥʦʛʦ 

ʧʝʨʽʦʜʫ (ʧô̫ ʪʴ ʜʽʙ) ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʫ ʚʘʨʽʘʥʪʘʭ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʟ 

ʚʠʩʦʢʦʙʽʣʢʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ ʧʨʠ ʚʥʝʩʝʥʥʽ ʜʦʙʨʠʚ ʥʦʨʤʦ  ʁ

N120P60K90. 

 

4.2. ɺʧʣʠʚ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʥʘ ʚʠʩʦʪʫ ʨʦʩʣʠʥ ʢʫʢʫʨʫʜʟʠ ʪʘ 

ʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ 

 

ɿʘ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ ɺ. ʉ. ʎʠʢʦʚʘ [240], ʚʠʩʦʪʘ ʩʪʝʙʣʘ ʻ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ 

ʦʟʥʘʢ, ʱʦ ʚʠʟʥʘʯʘʻ ʪʝʤʧʠ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ. ʊʦʤʫ ʚʩʝʙʽʯʥʝ ʚʠʚʯʝʥʥʷ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʨʽʟʥʠʭ ʚʠʜʽʚ ʫ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʽ 

ʫʤʦʚʠ ʟʦʥʠ ʚʠʨʦʱʫʚʘʥʥʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʠʭ ʫʨʦʞʘʾʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʨʦʩʪʫ 

ʨʦʩʣʠʥ ʢʫʢʫʨʫʜʟʠ ʚ ʦʜʥʦʚʠʜʦʚʠʭ ʪʘ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ ʚ ʦʜʥʘʢʦʚʽʡ ʤʽʨʽ 

ʟʘʙʝʟʧʝʯʝʥʽ ʧʦʞʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʚʦʣʦʛʦʶ, ʩʚʽʪʣʦʤ, ʪʦʤʫ ʚ ʮʝʡ ʧʝʨʽʦʜ ʱʝ 

ʥʝ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚʟʘʻʤʦʜʽʷ ʟ ʙʦʙʦʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ. ʉʘʤʝ ʪʦʤʫ ʚʠʩʦʪʘ ʨʦʩʣʠʥ 

ʢʫʢʫʨʫʜʟʠ ʤʘʡʞʝ ʦʜʥʘʢʦʚʘ ʚ ʫʩʽʭ ʚʘʨʽʘʥʪʘʭ. 

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʚʠʩʦʪʘ ʨʦʩʣʠʥ ʢʫʢʫʨʫʜʟʠ ʟʘʣʝʞʥʦ ʚʽʜ ʛʽʜʨʦʪʝʨʤʽʯʥʠʭ 

ʫʤʦʚ ʫ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʜʦʩʠʪʴ ʩʠʣʴʥʦ ʚʘʨʽʶʚʘʣʘ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʧʦʛʦʜʥʽʤʠ 

ʫʤʦʚʘʤʠ ʮʠʭ ʨʦʢʽʚ. ʊʘʢ, 2007 ʨʽʢ ʙʫʚ ʥʘʡʤʝʥʰ ʩʧʨʠʷʪʣʠʚʠʤ ʜʣʷ ʨʦʩʪʫ ʽ 

ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʢʫʢʫʨʫʜʟʠ, ʦʩʦʙʣʠʚʦ ʟʘ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʽʩʪʶ. ʇʦʯʠʥʘʶʯʠ ʟ 

ʬʘʟʠ 6ï8 ʣʠʩʪʢʽʚ ʫ ʢʫʢʫʨʫʜʟʠ ʙʦʙʦʚʽ ʢʫʣʴʪʫʨʠ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʣʠ ʥʘ ʚʠʩʦʪʫ 

ʟʣʘʢʫ. ʆʩʦʙʣʠʚʦ ʩʠʣʴʥʦ ʮʝ ʙʫʣʦ ʧʦʤʽʪʥʦ ʫ ʥʝʫʜʦʙʨʝʥʠʭ ʚʘʨʽʘʥʪʘʭ. ʊʘʢ, 

ʥʘʡʙʽʣʴʰ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʟʘʟʥʘʣʠ ʨʦʩʣʠʥʠ ʢʫʢʫʨʫʜʟʠ ʛʽʙʨʠʜʫ ʇʝʪʨʽʚʩʴʢʠʡ 

169 ʄɺ ʫ ʚʘʨʽʘʥʪʽ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʟ ʙʦʙʘʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ ʙʝʟ ʜʦʙʨʠʚ, ʜʝ 

ʚʠʩʦʪʘ ʟʣʘʢʫ ʥʘ ʧʝʨʽʦʜ ʟʙʦʨʫ ʚʨʦʞʘʶ ʩʪʘʥʦʚʠʣʘ 180 ʩʤ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ 

ï 203 ʩʤ, ʱʦ ʽʩʪʦʪʥʦ ʤʝʥʰʝ (ʅɯʈ05 = 20) (ʪʘʙʣ. 4.3).  
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ʅʘʡʤʝʥʰʦʛʦ ʽʥʛʽʙʫʶʯʦʛʦ ʝʬʝʢʪʫ ʥʘ ʮʴʦʤʫ ʞ ʬʦʥʽ ʟʘʟʥʘʣʠ ʨʦʩʣʠʥʠ 

ʢʫʢʫʨʫʜʟʠ ʫ ʚʘʨʽʘʥʪʘʭ ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ ʨʷʜʦʢ ʩʦʾ ʪʘ ʜʚʘ ʨʷʜʢʠ 

ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ, ʪʦ ʾʭʥʷ ʚʠʩʦʪʘ ʚ ʩʫʤʽʩʥʠʭ ʧʦʩʽʚʘʭ ʙʫʣʘ 

ʽʩʪʦʪʥʦ (84ï89 ʩʤ) ʙʽʣʴʰʦʶ ʧʦʨʽʚʥʷʥʦ ʟ ʩʬʦʨʤʦʚʘʥʦʶ ʥʘ ʜʽʣʷʥʢʘʭ ʾʭ 

ʦʜʥʦʚʠʜʦʚʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ. ʎʝ ʷʚʠʱʝ ʧʦʷʩʥʶʻʪʴʩʷ ʚʠʪʷʛʫʚʘʥʥʷʤ ʨʦʩʣʠʥ ʩʦʾ 

ʪʘ ʙʦʙʽʚ ʫ ʧʨʦʮʝʩʽ ʤʽʞʚʠʜʦʚʦʾ ʢʦʥʢʫʨʝʥʮʽʾ ʚ ʘʛʨʦʮʝʥʦʟʽ ʟʤʽʰʘʥʦʛʦ ʧʦʩʽʚʫ ʟʘ 

ʢʨʘʱʽ ʫʤʦʚʠ ʦʩʚʽʪʣʝʥʥʷ. 

ʉʣʽʜ ʪʘʢʦʞ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʽʩʪ ʩʦʾ ʚ ʩʫʤʽʰʢʘʭ ʧʨʦʜʦʚʞʫʚʘʚʩʷ ʜʦ ʤʦʣʦʯʥʦ-

ʚʦʩʢʦʚʦʾ ʩʪʠʛʣʦʩʪʽ ʢʫʢʫʨʫʜʟʠ. ɺ ʩʚʦʶ ʯʝʨʛʫ ʙʦʙʠ ʢʦʨʤʦʚʽ ʤʘʶʪʴ ʢʦʨʦʪʰʠʡ 

ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ, ʪʦʤʫ ʩʪʘʥʦʤ ʥʘ 25 ʣʠʧʥʷ ʧʨʠʧʠʥʠʣʠ ʩʚʽʡ ʨʽʩʪ ʽ ʧʦʯʘʣʠ 

ʜʦʩʪʠʛʘʪʠ, ʪʦʤʫ ʾʭ ʚʤʽʩʪ ʚ ʩʠʣʦʩʥʽʡ ʤʘʩʽ ʱʝ ʜʦ ʟʙʠʨʘʥʥʷ ʟʤʝʥʰʠʚʩʷ. 

ʑʝ ʦʜʥʠʤ ʯʠʥʥʠʢʦʤ, ʱʦ ʚʧʣʠʚʘʚ ʥʘ ʚʠʩʦʪʫ ʨʦʩʣʠʥ ʙʫʚ ʬʦʥ ʤʽʥʝʨʘʣʴʥʦʛʦ 

ʞʠʚʣʝʥʥʷ. ʊʘʢ, ʫ ʚʘʨʽʘʥʪʘʭ ʙʝʟ ʜʦʙʨʠʚ ʨʦʩʣʠʥʠ ʷʢ ʚ ʦʜʥʦʚʠʜʦʚʠʭ ʪʘʢ ʽ ʚ 

ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ ʙʫʣʠ ʥʠʞʯʠʤʠ. ɺʠʩʦʪʘ ʢʫʢʫʨʫʜʟʠ ʛʽʙʨʠʜʫ ʇʝʪʨʽʚʩʴʢʠʡ 

169 ʄɺ ʚ ʦʜʥʦʚʠʜʦʚʦʤʫ ʧʦʩʽʚʽ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʩʪʘʥʦʚʠʣʘ ï 

203 ʩʤ, ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ï 184 ʪʘ 80,3 ʩʤ ʚʽʜʧʦʚʽʜʥʦ, ʢʫʢʫʨʫʜʟʠ 

ʟ ʙʦʙʘʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ ï 180 ʪʘ 89,5 ʩʤ ɺʽʜʧʦʚʽʜʥʦ ʫ ʘʥʘʣʦʛʽʯʥʠʭ ʚʘʨʽʘʥʪʘʭ 

ʛʽʙʨʠʜʫ ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ ʚʠʩʦʪʘ ʨʦʩʣʠʥ ʩʢʣʘʜʘʣʘ ï 207, 187 ʪʘ 84,1, 184 ʪʘ 

92,5 ʩʤ 

ɿʘ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʥʦʨʤʦʶ N60P30K45 ʚʠʩʦʪʘ ʨʦʩʣʠʥ ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʚ ʫʩʽʭ 

ʚʘʨʽʘʥʪʘʭ. ɿʦʢʨʝʤʘ ʟʘ ʦʜʥʦʚʠʜʦʚʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʢʫʨʫʜʟʠ ʛʽʙʨʠʜʫ 

ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ, ʩʦʾ ʪʘ ʙʦʙʽʚ ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʚʠʩʦʪʠ ʨʦʩʣʠʥ ʫ ʨʦʢʠ 

ʜʦʩʣʽʜʞʝʥʴ (2007ï2009ʨʨ.) ʚʽʜʧʦʚʽʜʥʦ ʩʢʣʘʣʠ 207 ʩʤ, 77,7 ʽ 84,5 ʩʤ. 

ʇʨʠ ʮʴʦʤʫ, ʟʘ ʩʫʤʽʩʥʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʟʣʘʢʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʟ ʦʜʥʠʤ 

ʨʷʜʢʦʤ ʩʦʾ ʘʙʦ ʙʦʙʽʚ ʚʠʩʦʪʘ ʢʫʢʫʨʫʜʟʠ ʟʤʝʥʰʠʣʘʩʷ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 10ï14 ʩʤ. ʅʘ 

ʚʽʜʤʽʥʫ ʜʦ ʮʴʦʛʦ ʚʠʩʦʪʘ ʨʦʩʣʠʥ ʩʦʾ ʪʘ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ ʟʘ ʪʘʢʦʾ ʩʭʝʤʠ 

ʬʦʨʤʫʚʘʥʥʷ ʟʤʽʰʘʥʦʛʦ ʘʛʨʦʮʝʥʦʟʫ ʢʦʨʤʦʚʠʭ ʢʫʣʴʪʫʨ ʟʙʽʣʴʰʠʣʘʩʷ ʜʦ 90 ʽ 

97 ʩʤ. ʇʨʠ ʮʴʦʤʫ, ʟʘ ʽʥʰʠʭ ʚʘʨʽʘʥʪʽʚ ʩʽʚʙʠ ʚʠʩʦʪʘ ʢʫʢʫʨʫʜʟʠ ʥʘ ʧʝʨʽʦʜ 
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ʤʦʣʦʯʥʦ-ʚʦʩʢʦʚʦʾ ʩʪʠʛʣʦʩʪʽ ʢʦʣʠʚʘʣʘʩʴ ʚʽʜ 183 ʜʦ 196 ʩʤ, ʚ ʩʚʦʶ ʯʝʨʛʫ ʚʠʩʦʪʘ 

ʩʦʾ ʪʘ ʙʦʙʽʚ ʙʫʣʘ ʥʘ ʨʽʚʥʽ 77,7ï85,2, 84,5ï94,9 ʩʤ ʚʽʜʧʦʚʽʜʥʦ. ʇʦʜʽʙʥʦ ʜʦ ʮʴʦʛʦ 

ʨʦʟʚʠʚʘʣʠʩʷ ʨʦʩʣʠʥʠ ʢʫʢʫʨʫʜʟʠ ʛʽʙʨʠʜʫ ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ, ʷʢ ʫ 

ʦʜʥʦʚʠʜʦʚʠʭ, ʪʘʢ ʽ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ ʟ ʙʦʙʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ. ʊʘʢ, ʫ ʚʘʨʽʘʥʪʘʭ 

ʩʫʤʽʰʦʢ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʘʙʦ ʙʦʙʘʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ ʚʠʩʦʪʘ ʟʣʘʢʫ ʩʢʣʘʜʘʣʘ 201 

ʪʘ 196 ʩʤ, ʘ ʩʦʾ ï 94,4, ʙʦʙʽʚ ï 99,4 ʩʤ, ʱʦ ʥʘ 11 ʽ 16 ʩʤ ʤʝʥʰʝ ʪʘ 16,7 ʽ 14,9 ʩʤ 

ʙʽʣʴʰʝ ʚʽʜʧʦʚʽʜʥʦ. 

ʅʝʦʙʭʽʜʥʦ ʪʘʢʦʞ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʚ ʫʩʽ ʨʦʢʠ ʥʘʡʚʠʱʠʡ ʬʦʥ ʤʽʥʝʨʘʣʴʥʦʛʦ 

ʞʠʚʣʝʥʥʷ ʧʦʩʽʚʽʚ ʢʦʨʤʦʚʠʭ ʢʫʣʴʪʫʨ ʟʘ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʾʭ ʨʦʟʤʽʱʝʥʥʷ ʚ 

ʘʛʨʦʮʝʥʦʟʽ ʟʘʙʝʟʧʝʯʠʚ ʬʦʨʤʫʚʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʠʩʦʪʠ ʨʦʩʣʠʥ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʠʜʽʚ. ʊʘʢ, ʚʠʩʦʪʘ ʨʦʩʣʠʥ ʢʫʢʫʨʫʜʟʠ ʛʽʙʨʠʜʽʚ ʇʝʪʨʽʚʩʴʢʠʡ 

169 ʄɺ ʽ ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ ʚʽʜʧʦʚʽʜʥʦ ʩʢʣʘʣʘ 211 ʽ 216ʩʤ. ɹʽʣʴʰʦʶ ʙʫʣʘ ʡ 

ʚʠʩʦʪʘ ʩʦʾ ï 84 ʩʤ ʽ ʙʦʙʽʚ ï 91 ʩʤ. ɹʽʦʤʝʪʨʠʯʥʽ ʚʠʤʽʨʠ ʚ ʥʘʩʪʫʧʥʽ ʧʝʨʽʦʜʠ ʨʦʩʪʫ 

ʽ ʨʦʟʚʠʪʢʫ ʷʢ ʦʜʥʦʚʠʜʦʚʠʭ, ʪʘʢ ʽ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʤʘʣʠ ʧʦʜʽʙʥʫ ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʩʝʨʝʜʥʴʦʛʦ ʽ ʥʫʣʴʦʚʦʛʦ ʬʦʥʽʚ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ, ʟʘ ʩʫʤʽʩʥʦʾ 

ʩʽʚʙʠ ʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ ʟ ʢʫʢʫʨʫʜʟʦʶ, ʚ ʧʨʦʮʝʩʽ ʢʦʥʢʫʨʝʥʮʽʾ ʟʘ ʯʠʥʥʠʢʠ ʞʠʪʪʷ, 

ʨʦʩʣʠʥʠ ʩʦʾ ʪʘ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ ʥʘ ʚʠʩʦʢʦʤʫ ʬʦʥʽ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʧʨʠʨʦʩʪʘʤʠ ʚʝʛʝʪʘʪʠʚʥʦʾ ʤʘʩʠ. ʇʦʜʽʙʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʚ ʫʤʦʚʘʭ ʨʝʛʽʦʥʫ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʦʜʝʨʞʘʥʽ ʡ ʽʥʰʠʤʠ 

ʜʦʩʣʽʜʥʠʢʘʤʠ [27, 28]. 

 

4.3 ɼʠʥʘʤʽʢʘ ʥʘʨʦʩʪʘʥʥʷ ʟʝʣʝʥʦʾ ʤʘʩʠ ʦʜʥʦʚʠʜʦʚʠʭ ʪʘ ʟʤʽʰʘʥʠʭ 

ʧʦʩʽʚʽʚ ʦʜʥʦʨʽʯʥʠʭ ʢʫʣʴʪʫʨ 

 

ɿʤʽʰʘʥʽ ʧʦʩʽʚʠ ʢʫʢʫʨʫʜʟʠ ʟ ʚʠʩʦʢʦʙʽʣʢʦʚʠʤʠ ʙʦʙʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ 

ʧʦʚʠʥʥʽ ʜʦʩʷʛʘʪʠ ʥʘʡʙʽʣʴʰʦʾ ʚʨʦʞʘʡʥʦʩʪʽ ʩʠʣʦʩʥʦʾ ʤʘʩʠ ʚ ʬʘʟʫ ʾʾ ʤʦʣʦʯʥʦ-

ʚʦʩʢʦʚʦʾ ʩʪʠʛʣʦʩʪʽ. ʇʨʦʪʝ, ʥʘ ʧʨʘʢʪʠʮʽ, ʮʝ ʥʝ ʟʘʚʞʜʠ ʩʧʨʘʚʜʞʫʻʪʴʩʷ. ɿʦʢʨʝʤʘ 

ʮʴʦʛʦ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ [61]. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʦʙʠ ʢʦʨʤʦʚʽ ʤʘʶʪʴ ʧʦʨʽʚʥʷʥʦ 
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ʢʦʨʦʪʢʠʡ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ, ʘ ʪʦʤʫ ʫ ʩʫʤʽʩʥʠʭ ʧʦʩʽʚʘʭ ʥʘʡʙʽʣʴʰʫ ʚʝʛʝʪʘʪʠʚʥʫ 

ʤʘʩʫ ʬʦʨʤʫʚʘʣʘ ʚʞʝ ʥʘ ʧʦʯʘʪʦʢ ʬʘʟʠ ʮʚʽʪʽʥʥʷ ʦʙʦʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʽʙʨʠʜʽʚ 

ʢʫʢʫʨʫʜʟʠ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʧʽʜʩʠʭʘʥʥʷ ʨʦʩʣʠʥ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ 

ʾʾ ʯʘʩʪʢʘ ʚ ʩʠʣʦʩʥʽʡ ʤʘʩʽ ʥʘ ʧʝʨʽʦʜ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʚʘʣʘʩʷ 

(ʪʘʙʣ. 4.4 ʽ 4.5).  

ʊʘʙʣʠʮʷ 4.4 

ɼʠʥʘʤʽʢʘ ʥʘʨʦʩʪʘʥʥʷ ʟʝʣʝʥʦʾ ʤʘʩʠ ʦʜʥʦʚʠʜʦʚʠʭ ʽ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ 

ʢʫʢʫʨʫʜʟʠ ʛʽʙʨʠʜʘ ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ ʟ ʚʠʩʦʢʦʙʽʣʢʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ 

(ʩʝʨʝʜʥʻ ʟʘ 2007ï2009 ʨʨ.), ʪ/ʛʘ 

ɺʘʨʽʘʥʪ ʜʦʩʣʽʜʫ 

ʌʘʟʘ ʨʦʩʪʫ ʨʦʟʚʠʪʢʫ ʢʫʢʫʨʫʜʟʠ 

ʧʦʯʘʪʦʢ 

ʮʚʽʪʽʥʥʷ 

ʢʽʥʝʮʴ 

ʮʚʽʪʽʥʥʷ 

ʤʦʣʦʯʥʦ-

ʚʦʩʢʦʚʘ 

ʚʩʴʦʛʦ 

ʚ ʪ. ʯ. 

ʢʦʤʧʦ-

ʥʝʥʪ 

ʚʩʴʦʛʦ 

ʚ ʪ. ʯ. 

ʢʦʤʧʦ-

ʥʝʥʪ 

ʚʩʴʦʛʦ 

ʚ ʪ. ʯ. 

ʢʦʤʧʦ-

ʥʝʥʪ 

1 2 3 4 5 6 7 

ɹʝʟ ʜʦʙʨʠʚ 

ʂʫʢʫʨʫʜʟʘ (ʢʦʥʪʨʦʣʴ) 28,3 ï 32,0 ï 34,0 ï 

ʉʦʷ ï 11,8 ï 12,6 ï 13,0 

ɹʦʙʠ ï 14,8 ï 11,9 ï 10,6 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ (ʚ 1 ʨʷʜʦʢ)  25,7 5,23 28,9 5,56 32,2 5,86 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:1  21,3 5,28 24,0 5,61 26,6 5,91 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:1 22,8 3,59 25,7 3,81 28,5 4,02 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:2 21,0 5,55 23,7 5,89 26,3 6,21 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:2 15,6 7,30 17,6 7,76 19,5 8,17 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 3:2 22,7 3,52 25,6 3,74 28,4 3,94 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ (ʚ 1 ʨʷʜʦʢ) 23,1 3,51 26,0 2,49 28,9 2,03 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 1:1 19,5 6,73 22,0 5,57 24,5 4,81 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:1  21,6 4,58 24,3 3,79 27,0 3,27 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:2 18,9 7,04 21,3 5,83 23,6 5,03 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,1:2 12,8 9,42 14,4 7,80 16,0 6,73 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 3:2 21,2 4,40 23,8 3,64 26,5 3,14 

ʉʝʨʝʜʥʻ ʟʘ ʬʦʥʦʤ ʫʜʦʙʨʝʥʥʷ 21,1 6,63 23,8 6,14 26,3 5,91 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 4.4 

1 2 3 4 5 6 7 

N60ʈ30ʂ45 

ʂʫʢʫʨʫʜʟʘ (ʢʦʥʪʨʦʣʴ) 30,5 ï 34,5 ï 38,6 ï 

ʉʦʷ ï 13,4 ï 14,2 ï 14,7 

ɹʦʙʠ ï 16,8 ï 13,5 ï 11,9 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ (ʚ 1 ʨʷʜʦʢ)  32,8 6,17 37,0 6,55 41,1 6,90 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:1  26,8 6,57 30,2 6,97 33,6 7,35 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:1 28,8 4,51 32,4 4,79 35,9 5,04 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:2 26,7 6,77 30,0 7,19 33,3 7,58 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:2 19,3 9,06 21,8 9,62 24,2 10,1 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 3:2 21,4 4,42 24,1 4,69 35,8 4,95 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ (ʚ 1 ʨʷʜʦʢ) 29,5 4,33 33,2 3,07 36,9 2,51 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 1:1 25,0 8,61 28,2 7,12 31,3 6,14 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:1  27,5 5,83 31,0 4,82 34,4 4,16 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:2 24,4 9,10 27,4 7,53 30,5 6,49 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,1:2 16,1 11,8 18,1 9,79 20,1 8,45 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 3:2 27,4 5,62 30,9 4,65 34,3 4,01 

ʉʝʨʝʜʥʻ ʟʘ ʬʦʥʦʤ ʫʜʦʙʨʝʥʥʷ 25,9 8,07 29,1 7,46 32,2 7,17 

N120ʈ60ʂ90 

ʂʫʢʫʨʫʜʟʘ (ʢʦʥʪʨʦʣʴ) 35,1 ï 39,6 ï 42,1 ï 

ʉʦʷ ï 14,7 ï 15,6 ï 16,2 

ɹʦʙʠ ï 18,2 ï 14,7 ï 13,0 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ (ʚ 1 ʨʷʜʦʢ)  36,5 6,56 41,1 6,96 45,7 7,34 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:1  29,9 7,22 33,6 7,67 37,4 8,08 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:1 32,1 5,03 36,1 5,34 40,2 5,63 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:2 29,5 7,42 33,2 7,88 36,9 8,30 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:2 21,4 9,91 24,1 10,5 26,8 11,1 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 3:2 31,7 4,89 35,7 5,20 39,7 5,48 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ (ʚ 1 ʨʷʜʦʢ) 33,1 4,69 37,3 3,33 41,4 2,71 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 1:1 28,0 9,58 31,6 7,92 35,1 6,84 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:1  30,7 6,49 34,5 5,37 38,4 4,63 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:2 27,3 10,0 30,7 8,30 34,2 7,16 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,1:2 18,2 13,3 20,5 11,0 22,8 9,46 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 3:2 30,8 6,43 34,7 5,32 38,5 4,59 

ʉʝʨʝʜʥʻ ʟʘ ʬʦʥʦʤ ʫʜʦʙʨʝʥʥʷ 29,6 8,89 33,3 8,22 36,9 7,89 

ʅɯʈ05 

ʬʦʥ ʫʜʦʙʨʝʥʥʷ 3,2ï3,6 0,5ï0,7 3,5ï3,7 0,5ï0,7 4,0ï4,4 0,4ï0,6 

ʚʘʨʽʘʥʪ ʩʽʚʙʠ 1,3ï2,5 0,5ï0,7 1,4ï2,6 0,5ï0,7 1,8ï2,2 0,4ï0,6 

ʚʟʘʻʤʦʜʽʷ ʯʠʥʥʠʢʽʚ 4,5ï5,9 1,0ï1,4 4,9ï6,3 1,0ï1,4 5,8ï6,6 0,8ï1,2 
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ʊʘʢ, ʥʘ ʧʦʯʘʪʦʢ ʮʚʽʪʽʥʥʷ ʢʫʢʫʨʫʜʟʠ ʯʘʩʪʢʘ ʾʾ ʚ ʫʨʦʞʘʾ ʟʝʣʝʥʦʾ ʤʘʩʠ ʩʫʤʽʩʥʠʭ 

ʧʦʩʽʚʽʚ ʟ ʛʽʙʨʠʜʦʤ ʢʫʢʫʨʫʜʟʠ ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ ʫ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʦʢʠ 

ʜʦʩʣʽʜʞʝʥʴ ʟʘʣʝʞʥʦ ʚʽʜ ʚʘʨʽʘʥʪʫ ʩʽʚʙʠ ʙʫʚ ʥʘ ʨʽʚʥʽ 3,51ï9,42 ʪ/ʛʘ, ʪʦ ʥʘ ʢʽʥʝʮʴ 

ʮʚʽʪʽʥʥʷ ʚʽʥ ʟʤʝʥʰʠʚʩʷ ʥʘ 0,76ï1,62 ʪ/ʛʘ, ʘ ʥʘ ʧʝʨʽʦʜ ʤʦʣʦʯʥʦ-ʚʦʩʢʦʚʦʾ ʩʪʠʛʣʦʩʪʽ 

ʢʫʢʫʨʫʜʟʠ ʩʪʘʥʦʚʠʚ ʣʠʰʝ 2,03ï6,73 ʪ/ʛʘ ʘʙʦ 29ï42 % ʤʝʥʰʝ ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ. 

ʇʦʜʽʙʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʨʦʩʣʽʜʢʦʚʫʚʘʣʠʩʷ ʟʘ ʚʩʽʭ ʨʽʚʥʽʚ ʤʽʥʝʨʘʣʴʥʦʛʦ 

ʫʜʦʙʨʝʥʥʷ ʫʧʨʦʜʦʚʞ ʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʴ ( ʜʦʜʘʪʦʢ ɹ). 

ʊʘʙʣʠʮʷ 4.5 

ɼʠʥʘʤʽʢʘ ʥʘʨʦʩʪʘʥʥʷ ʟʝʣʝʥʦʾ ʤʘʩʠ ʦʜʥʦʚʠʜʦʚʠʭ ʽ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ 

ʢʫʢʫʨʫʜʟʠ ʛʽʙʨʠʜʘ ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ ʟ ʚʠʩʦʢʦʙʽʣʢʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ 

(ʩʝʨʝʜʥʻ ʟʘ 2007ï2009 ʨʨ.), ʪ/ʛʘ 

ɺʘʨʽʘʥʪ ʜʦʩʣʽʜʫ 

ʌʘʟʘ ʨʦʟʚʠʪʢʫ ʢʫʢʫʨʫʜʟʠ 

ʧʦʯʘʪʦʢ 

ʮʚʽʪʽʥʥʷ 

ʢʽʥʝʮʴ 

ʮʚʽʪʽʥʥʷ 

ʤʦʣʦʯʥʦ-

ʚʦʩʢʦʚʘ 

ʚʩʴʦʛʦ 

ʚ ʪ. ʯ. 

ʢʦʤʧʦ-

ʥʝʥʪ 

ʚʩʴʦʛʦ 

ʚ ʪ. ʯ. 

ʢʦʤʧʦ-

ʥʝʥʪ 

ʚʩʴʦʛʦ 

ʚ ʪ. ʯ. 

ʢʦʤʧʦ-

ʥʝʥʪ 

1 2 3 4 5 6 7 

ɹʝʟ ʜʦʙʨʠʚ 

ʂʫʢʫʨʫʜʟʘ (ʢʦʥʪʨʦʣʴ) 31,5 ï 34,4 ï 35,6 ï 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ (ʚ 1 ʨʷʜʦʢ)  27,6 5,10 30,2 5,42 33,5 5,71 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:1  22,0 5,12 24,8 5,43 27,5 5,72 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:1 24,2 3,45 27,2 3,67 30,2 3,86 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:2 22,0 5,36 24,7 5,69 27,6 5,99 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:2 16,2 7,03 18,3 7,47 20,3 7,87 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 3:2 23,8 3,34 26,8 3,54 29,8 3,73 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ (ʚ 1 ʨʷʜʦʢ) 24,2 3,38 27,3 2,40 30,3 1,95 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 1:1 20,7 6,44 23,3 5,33 25,9 4,60 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:1  22,8 4,34 25,7 3,59 28,5 3,10 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:2 19,9 6,76 22,5 5,59 25,0 4,82 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,1:2 13,5 9,03 15,2 7,47 16,9 6,44 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 3:2 22,7 4,10 25,5 3,39 28,4 2,92 

ʉʝʨʝʜʥʻ ʟʘ ʬʦʥʦʤ ʫʜʦʙʨʝʥʥʷ 22,4 5,29 25,1 4,92 27,7 4,73 
 



83 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 4.5 

1 2 3 4 5 6 7 

N60ʈ30ʂ45 

ʂʫʢʫʨʫʜʟʘ (ʢʦʥʪʨʦʣʴ) 36,1 ï 39,5 ï 40,8 ï 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ (ʚ 1 ʨʷʜʦʢ)  34,5 6,05 37,7 6,43 41,9 6,77 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:1  28,6 6,49 32,2 6,89 35,8 7,26 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:1 31,6 4,44 35,6 4,72 39,5 4,97 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:2 28,9 6,60 32,5 7,01 36,2 7,39 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:2 20,9 9,00 23,5 9,56 25,1 10,1 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 3:2 31,0 4,35 34,9 4,62 38,8 4,86 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ (ʚ 1 ʨʷʜʦʢ) 31,5 4,18 35,4 2,97 39,3 2,42 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 1:1 27,3 8,49 30,7 7,02 34,1 6,06 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:1  30,1 5,63 33,9 4,66 37,7 4,02 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:2 26,5 8,85 29,8 7,32 33,2 6,32 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,1:2 18,2 11,8 20,5 9,73 29,5 8,39 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 3:2 30,0 5,38 33,8 4,45 37,6 3,84 

ʉʝʨʝʜʥʻ ʟʘ ʬʦʥʦʤ ʫʜʦʙʨʝʥʥʷ 28,9 6,77 32,3 6,28 35,7 6,03 

N120ʈ60ʂ90 

ʂʫʢʫʨʫʜʟʘ (ʢʦʥʪʨʦʣʴ) 39,8 ï 43,6 ï 45,0 ï 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ (ʚ 1 ʨʷʜʦʢ)  40,0 6,43 43,7 6,82 48,6 7,19 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:1  32,9 7,02 37,1 7,46 41,2 7,86 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:1 35,7 4,94 40,2 5,25 44,7 5,53 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:2 32,6 7,32 36,7 7,77 40,8 8,19 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:2 23,6 9,72 26,6 10,3 29,5 10,9 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 3:2 35,0 4,83 39,4 5,13 43,8 5,40 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ (ʚ 1 ʨʷʜʦʢ) 36,1 4,55 40,6 3,23 45,2 2,63 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 1:1 30,8 9,38 34,7 7,76 38,5 6,69 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:1  33,9 6,29 38,2 5,20 42,4 4,49 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:2 29,4 9,76 33,1 8,07 36,8 6,96 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,1:2 20,5 13,0 23,1 10,8 25,6 9,30 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 3:2 33,9 6,08 38,2 5,03 42,4 4,34 

ʉʝʨʝʜʥʻ ʟʘ ʬʦʥʦʤ ʫʜʦʙʨʝʥʥʷ 32,6 7,44 36,6 6,90 40,3 6,62 

ʅɯʈ05 

ʬʦʥ ʫʜʦʙʨʝʥʥʷ 3,0ï3,4 0,5ï0,6 3,4ï3,6 0,5ï0,6 3,9ï4,2 0,4ï0,5 

ʚʘʨʽʘʥʪ ʩʽʚʙʠ 1,1ï2,3 0,5ï0,6 1,2ï2,4 0,5ï0,6 1,6ï2,0 0,4ï0,5 

ʚʟʘʻʤʦʜʽʷ ʯʠʥʥʠʢʽʚ 4,1ï5,6 1,0ï1,2 4,6ï6,0 1,0ï1,2 5,5ï6,1 0,8ï1,0 
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ɿʘ ʚʠʨʦʱʫʚʘʥʥʷ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʙʦʙʽʚ 

ʢʦʨʤʦʚʠʭ, ʧʨʦʮʝʩʠ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ ʨʽʟʥʠʣʠʩʷ. ʗʢ ʚʽʜʦʤʦ, ʩʦʷ ʽ ʢʫʢʫʨʫʜʟʘ 

ʻ ʢʫʣʴʪʫʨʘʤʠ ʢʦʨʦʪʢʦʛʦ ʜʥʷ ʽ ʧʽʟʥʴʦʛʦ ʩʪʨʦʢʫ ʩʽʚʙʠ. ɿʘ ʦʜʥʦʯʘʩʥʦʾ ʩʽʚʙʠ ʾʭʥʽ 

ʩʭʦʜʠ ʟô̫ ʚʣʷʶʪʴʩʷ ʦʜʥʦʯʘʩʥʦ. ʎʽ ʢʫʣʴʪʫʨʠ ʤʘʶʪʴ ʙʣʠʟʴʢʽ ʧʝʨʽʦʜʠ ʧʦʚʽʣʴʥʦʛʦ 

ʡ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʫ. ʅʘ ʯʘʩ ʚʠʢʠʜʘʥʥʷ ʚʦʣʦʪʝʡ ʨʦʩʣʠʥʘʤʠ ʢʫʢʫʨʫʜʟʠ ʩʦʷ 

ʚʩʪʫʧʘʣʘ ʚ ʬʘʟʫ ʧʦʚʥʦʛʦ ʮʚʽʪʽʥʥʷ, ʘ ʚ ʧʝʨʽʦʜ ʤʦʣʦʯʥʦ-ʚʦʩʢʦʚʦʾ ʩʪʠʛʣʦʩʪʽ ʟʝʨʥʘ 

ʢʫʢʫʨʫʜʟʠ ï ʫ ʬʘʟʫ ʧʦʯʘʪʢʫ ʧʦʞʦʚʪʽʥʥʷ ʙʦʙʽʚ ʥʠʞʥʴʦʛʦ ʷʨʫʩʫ. ʇʨʠ ʟʙʠʨʘʥʥʽ 

ʫʨʦʞʘʶ ʟʝʣʝʥʦʾ ʤʘʩʠ ʫ ʙʽʣʴʰ ʧʽʟʥʽ ʩʪʨʦʢʠ ʯʘʩʪʢʘ ʚʨʦʞʘʶ ʙʦʙʦʚʦʛʦ 

ʢʦʤʧʦʥʝʥʪʫ ʚ ʢʦʨʤʦʚʽʡ ʩʫʤʽʰʮʽ ʟʨʦʩʪʘʣʘ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ ʟʘ ʦʜʠʥʘʨʥʦʛʦ ʨʽʚʥʷ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʥʷ (N60ʈ30ʂ45) ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʽ 

ʚʘʨʽʘʥʪʘʤʠ ʩʫʤʽʩʥʦʾ ʩʽʚʙʠ ʟ ʛʽʙʨʠʜʦʤ ʢʫʢʫʨʫʜʟʠ ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ ʯʘʩʪʢʘ 

ʟʝʣʝʥʦʾ ʤʘʩʠ ʨʦʩʣʠʥ ʩʦʾ ʩʦʨʪʫ ʈʦʤʘʥʪʠʢʘ ʙʫʣʘ ʥʘ ʨʽʚʥʽ 4,51ï9,06 ʪ/ʛʘ. ɺ 

ʧʦʜʘʣʴʰʦʤʫ, ʫ ʤʽʞʬʘʟʥʠʡ ʧʝʨʽʦʜ  ʢʽʥʝʮʴ ʮʚʽʪʽʥʥʷ ï ʤʦʣʦʯʥʦ-ʚʦʩʢʦʚʘ ʩʪʠʛʣʽʩʪʴ 

ʢʫʢʫʨʫʜʟʠ ʨʽʚʝʥʴ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʟʙʽʣʴʰʫʚʘʚʩʷ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 0,27ï0,56 ʽ 0,26ï

0,48 ʪ/ʛʘ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʩʪʨʫʢʪʫʨʽ ʫʨʦʞʘʶ ʟʝʣʝʥʦʾ ʤʘʩʠ ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʢʘ ʩʦʾ 

ʚʧʨʦʜʦʚʞ ʫʩʽʭ ʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʴ ʚ ʦʙʦʭ ʛʽʙʨʠʜʽʚ ʢʫʢʫʨʫʜʟʠ ʟʘʙʝʟʧʝʯʠʣʘ ʩʽʚʙʘ 

ʦʜʥʦʛʦ ʨʷʜʢʘ ʢʫʢʫʨʫʜʟʠ ʟ ʜʚʦʤʘ ʨʷʜʢʘʤʠ ʩʦʾ ï ʚʽʜʧʦʚʽʜʥʦ 9,9ï11,1 ʪ/ʛʘ 

(ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ) ʽ 9,7ï10,9 ʪ/ʛʘ (ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ). ʇʨʠ ʮʴʦʤʫ, 

ʥʘʡʙʽʣʴʰʫ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ ʢʫʢʫʨʫʜʟʠ ʽ ʩʦʾ ʟ ʩʫʤʽʩʥʠʭ ʧʦʩʽʚʽʚ, ʷʢ ʽ ʫ 

ʚʘʨʽʘʥʪʘʭ ʾʾ ʚʠʨʦʱʫʚʘʥʥʷ ʟ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ ʟʘʙʝʟʧʝʯʠʣʘ ʩʽʚʙʘ ʦʙʦʭ ʢʫʣʴʪʫʨ 

ʚ ʦʜʠʥ ʨʷʜʦʢ ʥʘ ʬʦʥʽ ʧʦʜʚʽʡʥʦʾ ʥʦʨʤʠ ʧʦʚʥʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʜʦʙʨʠʚʘ 

(N120ʈ60ʂ90) ï 36,5ï45,7 ʪ/ʛʘ (ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ) ʽ 40,0ï48,6 ʪ/ʛʘ 

(ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ). ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ, ʫ ʮʽʣʦʤʫ ʜʦʩʣʽʜʫ, ʮʝʡ ʞʝ 

ʚʘʨʽʘʥʪ ʚʠʷʚʠʩʷ ʽ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʤ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʢʦʨʤʦʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʣʘʢʦʚʦ-ʙʦʙʦʚʦʾ ʩʫʤʽʰʢʠ. 
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4.4. ʌʦʨʤʫʚʘʥʥʷ ʧʣʦʱʽ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʫ ʨʦʩʣʠʥ ʢʫʢʫʨʫʜʟʠ ʪʘ 

ʟʝʨʥʦʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ ʩʽʚʙʠ ʪʘ ʫʜʦʙʨʝʥʥʷ 

 

ɺʝʣʠʢʫ ʫʚʘʛʫ ʟʝʣʝʥʠʤ ʨʦʩʣʠʥʘʤ ʧʨʠʜʽʣʷʚ ʂ. ɸ. ʊʠʤʠʨʷʟʝʚ [165]. ɺʽʥ 

ʟʘʟʥʘʯʘʚ, ʱʦ ʪʽʣʴʢʠ ʾʤ ʚʣʘʩʪʠʚʦ ʚʠʢʦʥʫʚʘʪʠ ʬʫʥʢʮʽʾ ʬʦʪʦʩʠʥʪʝʟʫ. ʌʽʟʽʦʣʦʛ, 

ʥʘʜʘʶʯʠ ʟʝʣʝʥʠʤ ʨʦʩʣʠʥʘʤ ʩʚʽʪʦʚʝ ʽ ʢʦʩʤʽʯʥʝ ʟʥʘʯʝʥʥʷ, ʧʨʠ ʨʦʟʨʦʙʮʽ 

ʧʨʦʙʣʝʤʠ ʬʦʪʦʩʠʥʪʝʟʫ ʧʝʨʰʠʤ ʚʩʪʘʥʦʚʠʚ, ʱʦ ʮʝʡ ʧʨʦʮʝʩ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʛʦ 

ʩʪʚʦʨʶʶʪʴʩʷ ʚʩʽ ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ ʥʘ ɿʝʤʣʽ, ʧʽʜʧʦʨʷʜʢʦʚʫʻʪʴʩʷ ʟʘʢʦʥʫ 

ʟʙʝʨʝʞʝʥʥʷ ʝʥʝʨʛʽʾ. 

ʌʦʪʦʩʠʥʪʝʪʠʯʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʩʣʠʥ ʻ ʯʠ ʥʝ ʥʘʡʘʢʪʫʘʣʴʥʽʰʠʤ 

ʧʠʪʘʥʥʷʤ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʢʫʢʫʨʫʜʟʠ ʪʘ ʽʥʰʠʭ ʢʦʨʤʦʚʠʭ ʢʫʣʴʪʫʨ. ʊʘʢ, ʚʽʜ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʟʘʣʝʞʠʪʴ ʫʨʦʞʘʡʥʽʩʪʴ ʮʠʭ 

ʢʫʣʴʪʫʨ. ɺ ʧʨʦʮʝʩʽ ʬʦʪʦʩʠʥʪʝʟʫ ʫʪʚʦʨʶʻʪʴʩʷ 90ï95 % ʚʩʽʻʾ ʩʫʭʦʾ ʤʘʩʠ ʚʨʦʞʘʶ. 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʦʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʬʦʪʦʩʠʥʪʝʟ ʻ ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʬʦʨʤʫʚʘʥʥʷ ʙʽʦʤʘʩʠ ʨʦʩʣʠʥ. ɺʽʥ ʟʘʙʝʟʧʝʯʫʻ 

ʝʥʝʨʛʽʻʶ ʚʩʽ ʧʨʦʮʝʩʠ ʨʦʩʪʫ, ʦʙʤʽʥʫ ʝʥʝʨʛʽʾ. 

ɺ ʨʦʙʦʪʽ ʃ. ʅ. ɹʦʥʜʘʨʝʥʢʘ, ʆ. ɯ. ɿʽʥʯʝʥʢʘ ʪʘ ʽʥ. [117] ʟʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ 

ʣʠʩʪʢʠ ʻ ʚʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʫʨʦʞʘʶ ʽ ʚʠʟʥʘʯʘʶʪʴ ʡʦʛʦ ʷʢʽʩʪʴ. ɿʦʢʨʝʤʘ ʚ 

ʧʦʩʽʚʘʭ ʢʫʢʫʨʫʜʟʠ ʥʘ ʟʝʣʝʥʠʡ ʢʦʨʤ ʥʘ ʚʠʩʦʢʦʤʫ ʘʛʨʦʬʦʥʽ ʞʠʚʣʝʥʥʷ ʧʣʦʱʘ 

ʣʠʩʪʢʽʚ ʤʦʞʝ ʧʝʨʝʚʠʱʫʚʘʪʠ 90 ʪʠʩ. ʤ2/ʛʘ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʣʦʱʽ ʣʠʩʪʦʚʦʾ ʧʦʚʝʨʭʥʽ ʦʜʥʦʚʠʜʦʚʠʭ ʽ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ 

ʢʫʢʫʨʫʜʟʠ ʛʽʙʨʠʜʘ ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ ʟ ʙʦʙʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʚʢʘʟʫʶʪʴ ʥʘ 

ʪʝ, ʱʦ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʚ ʧʝʨʽʦʜ ʤʦʣʦʯʥʦ-ʚʦʩʢʦʚʦʾ ʩʪʠʛʣʦʩʪʽ 

ʢʫʢʫʨʫʜʟʠ ʫ ʚʘʨʽʘʥʪʘʭ ʙʝʟ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʥʘʡʙʽʣʴʰʘ ʣʠʩʪʢʦʚʘ ʧʦʚʝʨʭʥʷ 

ʬʦʨʤʫʚʘʣʘʩʴ ʚ ʦʜʥʦʚʠʜʦʚʠʭ ʧʦʩʽʚʘʭ ʢʫʢʫʨʫʜʟʠ ʪʘ ʩʪʘʥʦʚʠʣʘ ï 39,7 ʪʠʩ. ʤ2/ʛʘ 

(ʪʘʙʣ. 4.6) (ʜʦʜʘʪʦʢ ɺ). ʅʘʡʤʝʥʰʦʶ ʧʣʦʱʘ ʣʠʩʪʢʽʚ ʙʫʣʘ ʫ ʚʘʨʽʘʥʪʽ 

ʦʜʥʦʚʠʜʦʚʦʛʦ ʧʦʩʽʚʫ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ ï 22,7 ʪʠʩ. ʤ2/ʛʘ. ʉʫʤʽʰʢʠ ʢʫʢʫʨʫʜʟʠ ʟ 

ʩʦʻʶ ʬʦʨʤʫʚʘʣʠ ʜʝʱʦ ʙʽʣʴʰʫ ʣʠʩʪʢʦʚʫ ʧʦʚʝʨʭʥʶ ʧʦʨʽʚʥʷʥʦ ʾʾ ʩʫʤʽʰʦʢ ʟ 

ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ. 

ʊʘʙʣʠʮʷ 4.6 
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ɼʠʥʘʤʽʢʘ ʧʣʦʱʽ ʘʩʠʤʽʣʷʮʽʡʥʦʾ ʧʦʚʝʨʭʥʽ ʦʜʥʦʚʠʜʦʚʠʭ ʪʘ ʟʤʽʰʘʥʠʭ 

ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʛʽʙʨʠʜʘ ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ ʟ ʚʠʩʦʢʦʙʽʣʢʦʚʠʤʠ 

ʢʫʣʴʪʫʨʘʤʠ (ʩʝʨʝʜʥʻ ʟʘ 2007ï2009 ʨʨ.), ʪʠʩ. ʤ2/ʛʘ 

ɺʘʨʽʘʥʪ ʜʦʩʣʽʜʫ 

ʌʘʟʘ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʢʫʢʫʨʫʜʟʠ 

9ï10 

ʣʠʩʪʢʽʚ 

ʮʚʽʪʽʥʥʷ 

ʚʦʣʦʪʽ 

ʤʦʣʦʯʥʘ 

ʩʪʠʛʣʽʩʪʴ 

ʟʝʨʥʘ 

ʤʦʣʦʯʥʦ-

ʚʦʩʢʦʚʘ 

ʩʪʠʛʣʽʩʪʴ 

ʟʝʨʥʘ 

1 2 3 4 5 

ɹʝʟ ʜʦʙʨʠʚ 

ʂʫʢʫʨʫʜʟʘ (ʢʦʥʪʨʦʣʴ) 35,9 38,2 39,0 39,7 

ʉʦʷ 24,6 26,2 26,7 27,2 

ɹʦʙʠ 23,9 25,8 26,2 22,7 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ (ʚ 1 ʨʷʜʦʢ)  33,2 35,3 36,0 36,7 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:1  29,8 31,8 32,4 33,0 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:1 32,8 34,9 35,6 36,3 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:2 30,5 32,5 33,2 33,8 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:2 27,7 29,5 30,1 30,7 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 3:2 32,0 34,1 34,7 35,4 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ (ʚ 1 ʨʷʜʦʢ) 31,2 33,9 34,5 33,2 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 1:1 27,6 30,0 30,6 29,5 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:1  30,9 33,6 34,2 32,9 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:2 28,6 31,1 31,7 30,5 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,1:2 24,6 26,7 28,6 26,2 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 3:2 31,9 33,0 33,7 31,2 

ʉʝʨʝʜʥʻ ʟʘ ʬʦʥʦʤ ʫʜʦʙʨʝʥʥʷ 29,7 31,8 32,5 31,9 

N60P30K45 

ʂʫʢʫʨʫʜʟʘ (ʢʦʥʪʨʦʣʴ) 42,6 45,4 46,3 47,2 

ʉʦʷ 29,2 31,1 31,7 32,3 

ɹʦʙʠ 29,3 31,7 32,2 27,9 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ (ʚ 1 ʨʷʜʦʢ)  42,8 45,6 46,5 47,4 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:1  35,5 37,8 38,6 39,3 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:1 38,4 40,9 41,7 42,5 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:2 37,3 39,7 40,5 41,3 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 4.6 

1 2 3 4 5 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:2 32,2 34,3 34,9 35,6 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 3:2 37,1 39,6 40,3 41,1 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ (ʚ 1 ʨʷʜʦʢ) 40,9 44,4 45,3 43,6 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 1:1 33,7 36,6 37,3 35,9 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:1  36,5 39,6 40,4 38,9 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:2 35,2 38,3 39,0 37,5 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,1:2 30,3 32,9 33,5 32,2 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 3:2 35,3 38,4 39,1 37,6 

ʉʝʨʝʜʥʻ ʟʘ ʬʦʥʦʤ ʫʜʦʙʨʝʥʥʷ 35,8 38,4 39,2 38,7 

N120P60K90 

ʂʫʢʫʨʫʜʟʘ (ʢʦʥʪʨʦʣʴ) 46,9 50,0 50,9 51,9 

ʉʦʷ 32,5 34,6 35,3 36,0 

ɹʦʙʠ 33,4 36,1 36,7 31,8 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ (ʚ 1 ʨʷʜʦʢ)  49,2 52,5 53,5 54,5 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:1  39,7 42,3 43,1 43,9 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:1 42,5 45,2 46,1 47,0 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:2 38,5 41,0 41,8 42,6 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:2 35,6 37,9 38,7 39,4 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 3:2 40,8 43,5 44,4 45,2 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ (ʚ 1 ʨʷʜʦʢ) 47,3 50,3 51,3 52,3 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 1:1 37,6 40,0 40,8 41,6 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:1  40,7 43,3 44,2 45,0 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:2 36,5 38,9 39,6 40,4 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,1:2 33,6 35,8 36,5 37,2 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 3:2 39,1 41,7 42,5 43,3 

ʉʝʨʝʜʥʻ ʟʘ ʬʦʥʦʤ ʫʜʦʙʨʝʥʥʷ 39,6 42,2 43,0 43,5 

ʅɯʈ05 

ʬʦʥ ʫʜʦʙʨʝʥʥʷ 1,4ï1,7 1,5ï1,8 1,6ï2,0 1,7ï2,0 

ʚʘʨʽʘʥʪ ʩʽʚʙʠ 05,ï0,6 0,5ï0,7 0,6ï0,7 0,6ï0,8 

ʚʟʘʻʤʦʜʽʷ ʯʠʥʥʠʢʽʚ 1,9ï2,3 2,0ï2,5 2,2ï2,7 2,3ï2,8 

 

ʊʘʢ, ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ʥʘ ʯʘʩ ʟʙʠʨʘʥʥʷ 

ʟʘʙʝʟʧʝʯʠʣʦ 36,7 ʪʠʩ. ʤ2/ʛʘ ʧʣʦʱʽ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ. ʏʝʨʝʟʨʷʜʥʠʡ ʧʦʩʽʚ 

ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʩʧʨʠʯʠʥʠʚ ʟʤʝʥʰʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʜʦ 33,0 ʪʠʩ. ʤ2/ʛʘ. 

ʋ ʩʫʤʽʰʽ ʟ ʯʝʨʛʫʚʘʥʥʷʤ ʨʷʜʢ̔ ʚ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ 2:1 ʧʣʦʱʘ ʣʠʩʪʷ ʙʫʣʘ ï 
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36,3 ʪʠʩ.ʤ2/ʛʘ, 2:2 ï 33,8, 1:2 ï 30,7, 3:2 ï 35,4 ʪʠʩ. ʤ2/ʛʘ. ɿʘ ʚʽʜʧʦʚʽʜʥʠʭ 

ʚʘʨʽʘʥʪʽʚ ʩʽʚʙʠ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʘʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʧʦʜʽʙʥʽ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʧʣʦʱʽ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ: 33,2; 29,5; 32,9; 30,5; 

26,2; 31,2 ʪʠʩ. ʤ2/ʛʘ. 

ɺʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʩʧʨʠʷʣʦ ʽʩʪʦʪʥʦʤʫ ʧʦʢʨʘʱʝʥʥʶ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʣʠʩʪʢʦʚʦʛʦ ʘʧʘʨʘʪʫ. ʊʘʢ, ʟʘ ʧʦʜʚʽʡʥʦʛʦ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʥʷ (N120P60K90) ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ʪʘ 

ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʘʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ ʬʦʨʤʫʚʘʣʘ ʧʣʦʱʫ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ï 54,5 

ʪʘ 50,3 ʪʠʩ. ʤ2/ʛʘ, ʧʨʦʪʠ ʦʜʥʦʚʠʜʦʚʦʛʦ ʧʦʩʽʚʫ ʢʫʢʫʨʫʜʟʠ ï 51,9 ʪʠʩ. ʤ2/ʛʘ. 

ɹ̔ ʣʴʰʘ ʧʣʦʱʘ ʣʠʩʪʢʽʚ ʬʦʨʤʫʚʘʣʘʩʴ ʫ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ ʢʫʢʫʨʫʜʟʠ ʛʽʙʨʠʜʘ 

ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ. ʊʘʢ, ʥʘ ʥʝʫʜʦʙʨʝʥʦʤʫ ʬʦʥʽ ʚ ʦʜʥʦʚʠʜʦʚʦʤʫ ʧʦʩʽʚʽ 

ʢʫʢʫʨʫʜʟʠ ʥʘ ʯʘʩ ʟʙʠʨʘʥʥʷ ʩʪʘʥʦʚʠʣʘ ï 42,3 ʪʠʩ. ʤ2/ʛʘ, ʘ ʫ ʚʘʨʽʘʥʪʽ ʢʫʢʫʨʫʜʟʘ ʟ 

ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ï 39,0 ʪʠʩ. ʤ2/ʛʘ. ʅʘʡʤʝʥʰʫ ʧʣʦʱʫ ʣʠʩʪʢʽʚ ʟʘʙʝʟʧʝʯʠʣʠ 

ʧʦʩʽʚʠ ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʙʦʙʽʚ ï 28,7 ʪʠʩ. ʤ2/ʛʘ(ʪʘʙʣ. 4.7, 

ʜʦʜʘʪʦʢ ɺ). 

ʊʘʙʣʠʮʷ 4.7 

ɼʠʥʘʤʽʢʘ ʧʣʦʱʽ ʘʩʠʤʽʣʷʮʽʡʥʦʾ ʧʦʚʝʨʭʥʽ ʦʜʥʦʚʠʜʦʚʠʭ ʪʘ ʟʤʽʰʘʥʠʭ 

ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʛʽʙʨʠʜʘ ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ ʟ ʚʠʩʦʢʦʙʽʣʢʦʚʠʤʠ 

ʢʫʣʴʪʫʨʘʤʠ (2007ï2009 ʨʨ.), ʪʠʩ. ʤ2/ʛʘ 

ɺʘʨʽʘʥʪ ʜʦʩʣʽʜʫ 

ʌʘʟʘ ʨʦʟʚʠʪʢʫ ʢʫʢʫʨʫʜʟʠ 

9ï10 

ʣʠʩʪʢʽʚ 

ʮʚʽʪʽʥʥʷ 

ʚʦʣʦʪʽ 

ʤʦʣʦʯʥʘ 

ʩʪʠʛʣʽʩʪʴ 

ʟʝʨʥʘ 

ʤʦʣʦʯʥʦ-

ʚʦʩʢʦʚʘ 

ʩʪʠʛʣʽʩʪʴ 

ʟʝʨʥʘ 

1 2 3 4 5 

ɹʝʟ ʜʦʙʨʠʚ 

ʂʫʢʫʨʫʜʟʘ (ʢʦʥʪʨʦʣʴ) 38,2 40,7 41,5 42,3 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ (ʚ 1 ʨʷʜʦʢ)  35,2 37,5 38,3 39,0 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:1  32,3 34,4 35,0 35,7 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:1 34,2 36,4 37,1 37,8 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:2 31,4 33,4 34,0 34,7 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:2 28,9 30,8 31,4 32,0 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 3:2 33,2 35,3 36,0 36,7 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 4.7 

1 2 3 4 5 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ (ʚ 1 ʨʷʜʦʢ) 33,0 35,8 36,5 35,1 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 1:1 30,1 32,7 33,3 32,1 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:1  32,3 35,0 35,8 34,4 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:2 30,0 32,6 33,2 32,0 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,1:2 26,9 29,2 29,8 28,7 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 3:2 31,1 33,8 34,4 33,1 

ʉʝʨʝʜʥʻ ʟʘ ʬʦʥʦʤ ʫʜʦʙʨʝʥʥʷ 32,1 34,4 35,1 34,9 

N60P30K45 

ʂʫʢʫʨʫʜʟʘ (ʢʦʥʪʨʦʣʴ) 45,1 48,0 49,0 49,9 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ (ʚ 1 ʨʷʜʦʢ)  45,5 48,5 49,5 50,4 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:1  38,0 40,5 41,3 42,1 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:1 40,6 43,2 44,1 44,9 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:2 37,2 39,7 40,4 41,2 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:2 33,7 35,9 36,6 37,3 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 3:2 38,9 41,5 42,3 43,1 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ (ʚ 1 ʨʷʜʦʢ) 43,0 46,7 47,6 45,8 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 1:1 35,6 38,7 39,4 37,9 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:1  38,7 42,0 42,8 41,2 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:2 35,1 38,2 38,9 37,4 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,1:2 31,4 34,0 34,7 33,4 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 3:2 37,3 40,5 41,3 39,7 

ʉʝʨʝʜʥʻ ʟʘ ʬʦʥʦʤ ʫʜʦʙʨʝʥʥʷ 38,5 41,3 42,1 41,9 

N120P60K90 

ʂʫʢʫʨʫʜʟʘ (ʢʦʥʪʨʦʣʴ) 49,9 53,1 54,2 55,2 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ (ʚ 1 ʨʷʜʦʢ)  52,0 55,3 56,4 57,5 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:1  41,8 44,6 45,4 46,3 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:1 44,9 47,8 48,8 49,7 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:2 40,7 43,3 44,2 45,0 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:2 37,5 39,9 40,7 41,5 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 3:2 43,1 45,9 46,8 47,7 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ (ʚ 1 ʨʷʜʦʢ) 50,2 53,5 54,6 55,6 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 1:1 39,7 42,3 43,1 43,9 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:1  43,2 46,0 46,9 47,8 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:2 38,8 41,3 42,1 42,9 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,1:2 35,6 37,9 38,7 39,4 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 3:2 41,2 43,9 44,7 45,6 

ʉʝʨʝʜʥʻ ʟʘ ʬʦʥʦʤ ʫʜʦʙʨʝʥʥʷ 43,0 45,8 46,7 47,5 

ʅɯʈ05 

ʬʦʥ ʫʜʦʙʨʝʥʥʷ 1,3ï1,8 1,5ï2,0 1,5ï2,2 1,6ï2,3 

ʚʘʨʽʘʥʪ ʩʽʚʙʠ 0,5ï0,7 0,5ï0,7 0,6ï0,8 0,6ï0,9 

ʚʟʘʻʤʦʜʽʷ ʯʠʥʥʠʢʽʚ 1,8ï2,5 2,0ï2,7 2,1ï3,0 2,2ï3,2 
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ʋ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʥʘʡʙʽʣʴʰʘ ʧʣʦʱʘ ʣʠʩʪʢʦʚʦʛʦ ʘʧʘʨʘʪʫ 

ʥʘ ʧʝʨʽʦʜ ʤʦʣʦʯʥʦ-ʚʦʩʢʦʚʦʾ ʩʪʠʛʣʦʩʪʽ ʬʦʨʤʫʚʘʣʘʩʴ ʫ ʧʦʩʽʚʘʭ ʢʫʢʫʨʫʜʟʘ ʟ ʩʦʻʶ 

ʚ ʦʜʠʥ ʨʷʜʦʢ ï 57,5 ʧʨʠ ʚʥʝʩʝʥʥʽ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʜʦʟʦʶ N120P60K90, ʱʦ ʥʘ 

2,3 ʪʠʩ. ʤ2/ʛʘ ʙʽʣʴʰʝ ʧʦʨʽʚʥʷʥʦ ʟ 42,3 ʪʠʩ. ʤ2/ʛʘ ʦʜʥʦʚʠʜʦʚʦʛʦ ʧʦʩʽʚʫ 

ʢʫʢʫʨʫʜʟʠ ʚʠʨʦʱʝʥʦʤʫ ʥʘ ʥʝʫʜʦʙʨʝʥʦʤʫ ʬʦʥʽ (ʢʦʥʪʨʦʣʴ) ɿʘ ʪʘʢʦʛʦ ʫʜʦʙʨʝʥʥʷ 

ʥʘʡʤʝʥʰʫ ʣʠʩʪʢʦʚʫ ʧʦʚʝʨʭʥʶ ʤʘʣʠ ʧʦʩʽʚʠ ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ 

ʙʦʙʦʚʠʡ ʢʦʤʧʦʥʝʥʪ ï 41,5 (ʩʦʷ) ʽ 37,9 ʪʠʩ. ʤ2/ʛʘ (ʢʦʨʤʦʚʽ ʙʦʙʠ). 

ʇʦʪʨʽʙʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫ ʚʘʨʽʘʥʪʘʭ ʙʝʟ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʧʣʦʱʘ ʣʠʩʪʢʦʚʦʾ 

ʧʦʚʝʨʭʥʽ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʥʝ ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ ʩʽʚʙʠ ʪʘ ʛʽʙʨʠʜʽʚ ʙʫʣʘ 

ʤʝʥʰʦʶ ʟʘ ʦʜʥʦʚʠʜʦʚʽ ʧʦʩʽʚʠ ʢʫʢʫʨʫʜʟʠ. ɿʤʝʥʰʝʥʥʷ ʧʣʦʱʽ ʘʩʠʤʽʣʷʮʽʡʥʦʾ 

ʧʦʚʝʨʭʥʽ ʩʫʤʽʰʦʢ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʘʨʽʘʥʪʘʤʠ ʦʜʥʦʚʠʜʦʚʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ 

ʧʦʷʩʥʶʻʪʴʩʷ ʟʘʛʦʩʪʨʝʥʥʷʤ ʤʽʞʚʠʜʦʚʦʾ ʙʦʨʦʪʴʙʠ ʟʘ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ ʽ 

ʥʝʛʘʪʠʚʥʠʤ ʚʧʣʠʚʦʤ ʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ ʥʘ ʨʦʩʣʠʥʠ ʢʫʢʫʨʫʜʟʠ. 

ʆʪʞʝ, ʥʘ ʜʽʣʷʥʢʘʭ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʪʘ ʢʫʢʫʨʫʜʟʠ ʟ 

ʙʦʙʘʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ, ʧʨʠ ʟʘʙʝʟʧʝʯʝʥʥʽ ʾʭ ʦʧʪʠʤʘʣʴʥʠʤʠ ʫʤʦʚʘʤʠ (ʩʚʽʪʣʦ, 

ʚʦʜʘ, ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ) ʬʦʨʤʫʻʪʴʩʷ ʙʽʣʴʰʘ ʧʣʦʱʘ ʘʩʠʤʽʣʷʮʽʡʥʦʾ ʧʦʚʝʨʭʥʽ 

ʣʠʩʪʢʽʚ, ʱʦ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʚʠʩʦʢʦʛʦ ʚʨʦʞʘʶ ʩʠʣʦʩʥʦʾ ʤʘʩʠ. 

4.4.1 ʏʠʩʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʬʦʪʦʩʠʥʪʝʟʫ. ʃʠʩʪʢʦʚʘ ʧʦʚʝʨʭʥʷ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʚʨʦʞʘʶ ʢʫʢʫʨʫʜʟʠ ʻ ʦʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʯʠʥʥʠʢʽʚ. ʇʦʨʷʜ ʟ ʥʝʶ 

ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʚ ʮʴʦʤʫ ʧʠʪʘʥʥʽ ʚʽʜʽʛʨʘʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʬʦʪʦʩʠʥʪʝʟʫ. ɼʣʷ 

ʦʙʣʽʢʫ ʥʘʢʦʧʠʯʝʥʥʷ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʦʜʠʥʠʮʝʶ ʧʣʦʱʽ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʦʢʘʟʥʠʢ ʯʠʩʪʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʬʦʪʦʩʠʥʪʝʟʫ (ʏʇʌ ï 

ʚʽʜʥʦʰʝʥʥʷ ʜʦʙʦʚʠʭ ʧʨʠʨʦʩʪʽʚ ʩʫʭʦʾ ʤʘʩʠ ʜʦ ʧʣʦʱʽ ʣʠʩʪʢʽʚ). 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʢʘʟʥʠʢʠ ʯʠʩʪʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʬʦʪʦʩʠʥʪʝʟʫ ʫ ʨʦʩʣʠʥ 

ʢʫʢʫʨʫʜʟʠ, ʩʦʾ ʽ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ ʤʘʶʪʴ ʥʘʡʚʠʱʝ ʟʥʘʯʝʥʥʷ ʜʦ ʧʦʯʘʪʢʫ ʬʘʟʠ 

ʮʚʽʪʽʥʥʷ. ʗʢ ʧʦʚʽʜʦʤʣʷʶʪʴ ɺ. ʌ. ʇʝʪʨʠʯʝʥʢʦ [209] ʽ ʉ. ʇ. ʄʝʜʚʽʜʴ [210] ʧʽʜ 

ʯʘʩ ʮʚʽʪʽʥʥʷ ʨʦʩʣʠʥ ʢʫʢʫʨʫʜʟʠ ʽ ʫʪʚʦʨʝʥʥʷ ʙʦʙʽʚ ʙʦʙʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʘ 

ʘʛʨʦʮʝʥʦʟʽ ʧʨʦʭʦʜʠʪʴ ʟʤʝʥʰʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʯʠʩʪʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʬʦʪʦʩʠʥʪʝʟʫ. 

ʉʝʨʝʜ ʩʫʤʽʰʦʢ ʢʫʢʫʨʫʜʟʠ ʛʽʙʨʠʜʘ ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ ʟ ʙʦʙʦʚʠʤʠ 
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ʢʫʣʴʪʫʨʘʤʠ ʫ ʚʘʨʽʘʥʪʘʭ ʙʝʟ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʥʘʡʚʠʱʠʤ ʧʦʢʘʟʥʠʢʦʤ ʯʠʩʪʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʬʦʪʦʩʠʥʪʝʟʫ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʧʦʩʽʚ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʚ ʦʜʠʥ 

ʨʷʜʦʢ ï 5,49 ʛ/ʤ2 ʟʘ ʜʦʙʫ, ʧʨʦʪʝ ʮʝʡ ʚʘʨʽʘʥʪ ʥʝ ʧʝʨʝʚʠʱʫʚʘʚ ʧʦʢʘʟʥʠʢʠ 

ʦʜʥʦʚʠʜʦʚʦʛʦ ʧʦʩʽʚʫ ʢʫʢʫʨʫʜʟʠ ï 5,51 ʛ/ʤ2 ʟʘ ʜʦʙʫ (ʪʘʙʣ. 4.8). ʋ ʽʥʰʠʭ 

ʚʘʨʽʘʥʪʽʚ ʩʫʤʽʩʥʦʾ ʩʽʚʙʠ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʯʠʩʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʬʦʪʦʩʠʥʪʝʟʫ 

ʙʫʣʘ ʥʘ ʨʽʚʥʽ 5,32ï5,19 ʛ/ʤ2 ʟʘ ʜʦʙʫ. ɼʝʱʦ ʤʝʥʰʽ ʧʦʢʘʟʥʠʢʠ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʫ 

ʚʘʨʽʘʥʪʘʭ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ, ʱʦ ʢʦʣʠʚʘʣʠʩʴ ʫ 

ʤʝʞʘʭ 5,30ï5,05 ʛ/ʤ2 ʟʘ ʜʦʙʫ. 

ʋ ʚʘʨʽʘʥʪʘʭ ʟ ʚʥʝʩʝʥʥʷʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʥʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʯʠʩʪʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʬʦʪʦʩʠʥʪʝʟʫ ʟʘʙʝʟʧʝʯʠʣʘ ʩʽʚʙʘ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ 

ï 6,19 ʽ ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ ï 6,08 ʛ/ʤ2 ʟʘ ʜʦʙʫ, ʱʦ 

ʧʝʨʝʚʠʱʫʚʘʣʦ ʮʝʡ ʧʦʢʘʟʥʠʢ ʚ ʦʜʥʦʚʠʜʦʚʦʤʫ ʧʦʩʽʚʽ ʢʫʢʫʨʫʜʟʠ ï 6,04 ʛ/ʤ2 ʟʘ 

ʜʦʙʫ. 

ʇʦʜʽʙʥʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʫ ʜʦʩʣʽʜʽ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ 

ʢʫʢʫʨʫʜʟʠ ʛʽʙʨʠʜʘ ʍʘʨʢʽʚʩʴʢʠʡ 195 ʄɺ (ʪʘʙʣ. 4.9). ʊʘʢ ʥʘ ʬʦʥʽ ʙʝʟ ʜʦʙʨʠʚ 

ʥʘʡʙʽʣʴʰʽ ʧʦʢʘʟʥʠʢʠ ʏʇʌ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʚ ʦʜʥʦʚʠʜʦʚʦʤʫ ʧʦʩʽʚʽ ʢʫʢʫʨʫʜʟʠ ï 

5,63 ʛ/ʤ2 ʟʘ ʜʦʙʫ. ʇʨʦʪʝ, ʫ ʚʘʨʽʘʥʪʘʭ ʟ ʤʽʥʝʨʘʣʴʥʠʤ ʫʜʦʙʨʝʥʥʷʤ ʚ ʜʦʟʽ N60P30K45 

ʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʏʇʌ ʦʪʨʠʤʘʣʠ ʫ ʚʘʨʽʘʥʪʽ ʩʫʤʽʰʢʠ ʢʫʢʫʨʫʜʟʘ ʟ ʩʦʻʶ ʚ ʦʜʠʥ 

ʨʷʜʦʢ ï 6,02 ʧʦʨʽʚʥʷʥʦ ʟ ʦʜʥʦʚʠʜʦʚʠʤ (ʢʦʥʪʨʦʣʝʤ) ï  

5,93 ʛ/ʤ2 ʟʘ ʜʦʙʫ. 

ʅʘʡʚʠʱʠʤʠ ʞ ʧʦʢʘʟʥʠʢʘʤʠ ʏʇʌ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʚʘʨʽʘʥʪʠ ʢʫʢʫʨʫʜʟʠ 

ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ʪʘ ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ ʧʨʠ 

ʚʥʝʩʝʥʥʽ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʚ ʜʦʟʽ N120P60K90 ï 6,35 ʪʘ 6,28 ʛ/ʤ
2 ʟʘ ʜʦʙʫ 

ʚʽʜʧʦʚʽʜʥʦ ʧʦʨʽʚʥʷʥʦ ʟ ʦʜʥʦʚʠʜʦʚʠʤ ʧʦʩʽʚʦʤ ʢʫʢʫʨʫʜʟʠ (ʢʦʥʪʨʦʣʝʤ) ï 

6,21 ʛ/ʤ2 ʟʘ ʜʦʙʫ. 

ɯʩʪʦʪʥʦʾ ʨʽʟʥʠʮʽ ʤʽʞ ʟʘʟʥʘʯʝʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ. ʇʨʦʪʝ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʥʘ ʚʝʣʠʢʠʭ ʧʣʦʱʘʭ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʣʦʱʘ 

ʣʠʩʪʦʚʦʾ ʧʦʚʝʨʭʥʽ ʽ ʥʘʚʽʪʴ ʜʝʱʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʯʠʩʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʬʦʪʦʩʠʥʪʝʟʫ. 
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ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʤʽʞ ʫʨʦʞʘʡʥʽʩʪʶ ʦʜʥʦʚʠʜʦʚʠʭ ʽ 

ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʦʙʦʭ ʛʽʙʨʠʜʽʚ ʢʫʢʫʨʫʜʟʠ ʪʘ ʾʭʥʽʤʠ ʬʦʪʦʤʝʪʨʠʯʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʚʩʽʭ ʬʦʥʘʭ ʤʽʥʝʨʘʣʴʥʦʛʦ 

ʫʜʦʙʨʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ ʪʽʩʥʽ ʧʨʷʤʽ ʟʘʣʝʞʥʦʩʪʽ, ʷʢʽ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʟʘ 

ʦʧʪʠʤʽʟʘʮʽʾ ʩʪʨʫʢʪʫʨʠ ʧʦʩʽʚʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʡʦʛʦ ʬʦʪʦʩʠʥʪʝʟʫʶʯʘ ʧʦʚʝʨʭʥʷ, 

ʘʢʪʠʚʽʟʫʶʪʴʩʷ ʨʦʩʪʦʚʽ ʧʨʦʮʝʩʠ, ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʬʦʨʤʫʻʪʴʩʷ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ 

ʫʨʦʞʘʶ. ʊʘʢ, ʷʢ ʚʠʜʥʦ ʟ ʜʘʥʠʭ ʨʠʩ. 4.1, ʚʨʦʞʘʡʥʽʩʪʴ ʩʫʭʦʾ ʤʘʩʠ ʦʜʥʦʚʠʜʦʚʠʭ ʽ 

ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʨʘʥʥʴʦʩʪʠʛʣʦʛʦ ʛʽʙʨʠʜʘ ʢʫʢʫʨʫʜʟʠ ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ ʟ 

ʚʠʩʦʢʦʙʽʣʢʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʟʘ ʢʦʝʬʽʮʽʻʥʪʦʤ ʜʝʪʝʨʤʽʥʘʮʽʾ ʥʘ 95 ʽ 94 % 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʣʦʱʝʶ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʪʘ ʏʇʌ, ʡ ʦʧʠʩʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʨʽʚʥʷʥʥʷʤʠ ʨʝʛʨʝʩʽʾ. 

 

 

                   ʘ)             ʙ) 

ʈʠʩ. 4.1 ʂʦʨʝʣʷʮʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʣʝʛʦʾ ʤʘʩʠ ʦʜʥʦʚʠʜʦʚʠʭ ʽ 

ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʛʽʙʨʠʜʘ ʢʫʢʫʨʫʜʟʠ ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ ʚʽʜ ʡʦʛʦ 

ʬʽʪʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ (ʤʽʞʬʘʟʥʠʡ ʧʝʨʽʦʜ 12 ʣʠʩʪʢʽʚ ï ʧʦʚʥʦʛʦ 

ʮʚʽʪʽʥʥʷ ʢʫʢʫʨʫʜʟʠ, ʬʦʥ ʫʜʦʙʨʝʥʥʷ N120ʈ60ʂ90), ʩʝʨʝʜʥʻ ʟʘ 2007ï2009 ʨʨ. 

 

ʆʪʞʝ, ʘʥʘʣʽʟ ʦʜʝʨʞʘʥʠʭ ʜʘʥʠʭ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʦʧʪʠʤʽʟʘʮʽʷ ʩʪʨʫʢʪʫʨʠ 

ʧʦʩʽʚʫ, ʰʣʷʭʦʤ ʜʦʙʦʨʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʟʣʘʢʦʚʠʤ ʽ ʚʠʩʦʢʦʙʽʣʢʦʚʠʤ 

y = 0,136x + 0,097;

RĮ = 0,904;
r = 0,95Ñ0,00.
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ʇʣʦʱʘ ʣʠʩʪʢʽʚ, ʪʠʩ. ʤ2/ʛʘ

y = 3,77x ï16,3;

RĮ = 0,882;
r = 0,94Ñ0,00
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ʏʠʩʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʬʦʪʦʩʠʥʪʝʟʫ, ʛ/ʤ2ʟʘ ʜʦʙʫ
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ʢʦʤʧʦʥʝʥʪʦʤ ʫ ʢʦʨʤʦʚʽʡ ʩʫʤʽʰʮʽ ʟʘʙʝʟʧʝʯʫʻ ʬʦʨʤʫʚʘʥʥʷ ʥʘʡʙʽʣʴʰʦʾ ʧʣʦʱʽ 

ʘʩʠʤʽʣʶʶʯʦʾ ʧʦʚʝʨʭʥʽ ʟ ʥʘʡʚʠʱʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

 

4.5. ɺʦʜʦʩʧʦʞʠʚʘʥʥʷ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ 

 

ʈʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʩʣʠʥʘʤʠ ʧʨʠʨʦʜʥʦʾ ʚʦʣʦʛʠ ʤʘʻ ʚʘʞʣʠʚʝ 

ʟʥʘʯʝʥʥʷ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʨʦʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʬʦʨʤʫʚʘʥʥʽ ʫʨʦʞʘʶ ʜʣʷ 

ʧʽʜʚʠʱʱʝʥʥʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʦʣʴʦʚʦʛʦ ʢʦʨʤʦʚʠʨʦʙʥʠʮʪʚʘ. ʊʦʤʫ ʦʙô̒ ʤ 

ʚʠʢʦʨʠʩʪʘʥʦʾ ʚʦʣʦʛʠ ʥʘ ʦʜʠʥʠʮʶ ʚʨʦʞʘʶ ʻ ʚʘʞʣʠʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʢʦʤʧʣʝʢʩʫ 

ʙʽʦʣʦʛʽʯʥʠʭ ʽ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʢʦʨʤʦʚʠʭ ʢʫʣʴʪʫʨ. ɺ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ, ʦʙʣʽʢ ʚʠʪʨʘʪʠ ʚʦʣʦʛʠ ʤʘʻ ʷʢ ʥʘʫʢʦʚʝ, ʪʘʢ ʽ 

ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ, ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʢʫʢʫʨʫʜʟʠ ʚ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ ʟ 

ʙʦʙʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ. 

ʂʦʝʬʽʮʽʻʥʪ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ (ʢʦʝʬʽʮʽʻʥʪ ʚʠʪʨʘʪʠ ʚʦʣʦʛʠ) ï ʚʽʜʥʦʰʝʥʥʷ 

ʚʝʣʠʯʠʥʠ ʩʫʤʘʨʥʦʾ ʚʠʪʨʘʪʠ ʚʦʣʦʛʠ (ʩʫʤʘ ˇʨʫʥʪʦʚʦʛʦ ʟʘʧʘʩʫ ʟ ʘʪʤʦʩʬʝʨʥʠʤʠ 

ʦʧʘʜʘʤʠ) ʟʘ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ ʢʫʣʴʪʫʨʠ ʜʦ ʩʫʭʦʾ ʤʘʩʠ ʾʾ ʚʨʦʞʘʶ. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʢʦʝʬʽʮʽʻʥʪ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ ʚ ʦʜʥʦʚʠʜʦʚʠʭ ʽ 

ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ ʢʫʢʫʨʫʜʟʠ ʥʘ ʩʠʣʦʩ ʟ ʚʠʩʦʢʦʙʽʣʢʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʤʠ 

ʧʦʧʝʨʝʜʥʴʦ ʚʠʟʥʘʯʠʣʠ ʚʠʪʨʘʪʠ ʚʦʣʦʛʠ ʟʘ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ ʽ ʚʨʦʞʘʡʥʽʩʪʴ ʩʫʭʦʾ 

ʨʝʯʦʚʠʥʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʢʫʣʴʪʫʨ. ʇʨʠ ʮʴʦʤʫ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʪʨʘʪʠ 

ʚʦʣʦʛʠ ʟʘ ʚʩʽʭ ʨʽʚʥʽʚ ʤʽʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʥʷ ʫ ʚʘʨʽʘʥʪʘʭ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʜʥʦʚʠʜʦʚʠʤ ʢʦʥʪʨʦʣʝʤ. 

ʊʘʢ, ʥʘ ʬʦʥʽ ʙʝʟ ʜʦʙʨʠʚ ʢʦʝʬʽʮʽʻʥʪ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ ʚ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ 

ʢʫʢʫʨʫʜʟʠ ʛʽʙʨʠʜʘ ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ ʚʘʨʽʶʚʘʚ ʥʘ ʨʽʚʥʽ 455ï875, ʱʦ 

ʧʝʨʝʚʠʱʫʚʘʣʦ ʡʦʛʦ ʦʜʥʦʚʠʜʦʚʠʡ ʧʦʩʽʚ ʥʘ 36ï456 ʦʜʠʥʠʮʴ (ʪʘʙʣ. 4.10). ʇʨʠ 

ʮʴʦʤʫ ʚʠʪʨʘʪʠ ʚʦʣʦʛʠ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ ï 2939 ʤ3/ʛʘ ʟʨʦʩʪʘʣʠ ʚʽʜ 2961 ʽ 2991 

ʤ3/ʛʘ ʫ ʚʘʨʽʘʥʪʘʭ ʩʽʚʙʠ ʚ ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ʚʽʜʧʦʚʽʜʥʦ ʟ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ 

ʽ ʩʦʻʶ, ʜʦ 3000 ʽ 3025 ʤ3/ʛʘ, ʢʦʣʠ ʥʘʩʠʯʝʥʥʷ ʧʦʩʽʚʽʚ ʙʦʙʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʙʫʣʦ ʤʘʢʩʠʤʘʣʴʥʠʤ (ʢʫʢʫʨʫʜʟʘ  + ʙʦʙʦʚʠʡ ʢʦʤʧʦʥʝʥʪ 1:2). 
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ɼʝʱʦ ʤʝʥʰʽ, ʧʦʢʘʟʥʠʢʠ ʢʦʝʬʽʮʽʻʥʪʘ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʡ ʫ 

ʚʘʨʽʘʥʪʘʭ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʛʽʙʨʠʜʘ ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ ʚʽʜʧʦʚʽʜʥʦ 

429ï834, ʱʦ ʪʘʢʦʞ ʧʝʨʝʚʠʱʫʚʘʣʠ ʦʜʥʦʚʠʜʦʚʠʡ ʧʦʩʽʚ ʢʫʢʫʨʫʜʟʠ ï 405 (ʪʘʙʣ. 

4.11). 

ɿʘ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʚ ʥʦʨʤʽ N60P30K45 ʚʠʪʨʘʪʘ ʚʦʣʦʛʠ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ ʜʝʱʦ ʟʙʽʣʴʰʫʚʘʣʠʩʷ ʪʘ ʥʘ ʢʦʥʪʨʦʣʽ ʩʪʘʥʦʚʠʣʠ 2985 ʪʘ 

3008 ʤ3/ʛʘ ʚʽʜʧʦʚʽʜʥʦ ʫ ʛʽʙʨʠʜʽʚ ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ ʪʘ ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ. 

ʋ ʟʤ̔ʰʘʥʠʭ ʧʦʩʽʚʘʭ ʢʫʢʫʨʫʜʟʠ ʛʽʙʨʠʜʘ ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ ʢʦʣʠʚʘʣʠʩʴ ʚʽʜ 

3004 ʜʦ 3060 ʪʘ ʛʽʙʨʠʜʘ ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ 3028ï3075 ʤ3/ʛʘ. 

ʇʨʦʪʝ ʥʘʡʙʽʣʴʰʽ ʚʠʪʨʘʪʠ ʚʦʣʦʛʠ ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʫ 

ʚʘʨʽʘʥʪʘʭ ʟ ʚʥʝʩʝʥʥʷʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʚ ʜʦʟʽ N120P60K90. ʊʘʢ, ʫ ʚʘʨʽʘʥʪʘʭ 

ʟʤ̔ʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʛʽʙʨʠʜʘ ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ ʚ ʦʜʠʥ ʨʷʜʦʢ ʟ ʩʦʻʶ 

ʚʽʥ ʩʪʘʥʦʚʠʚ 3062 ʤ3/ʛʘ, ʫ ʯʝʨʝʟʨʷʜʥʦʤʫ ʧʦʩʽʚʽ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ï 3071 ʤ3/ʛʘ, 

ʧʨʠ ʩʽʚʙʽ ʜʚʦʭ ʨʷʜʽʚ ʢʫʢʫʨʫʜʟʠ + ʦʜʠʥ ʨʷʜʦʢ ʩʦʾ ï 3075, ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ + 

ʜʚʘ ʨʷʜʢʠ ʩʦʾ ï 3078, ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ + ʜʚʘ ʨʷʜʢʠ ʩʦʾ ï 3089, ʪʨʠ ʨʷʜʢʠ 

ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ ï 3068 ʤ3/ʛʘ, ʘ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʚʘʨʽʘʥʪʘʭ ʢʫʢʫʨʫʜʟʠ ʟ 

ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ 3040, 3065, 3060, 3074, 3086, 3061 ʤ3/ʛʘ. 

ʇʨʠ ʮʴʦʤʫ ʢʦʝʬʽʮʽʻʥʪ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ ʥʘ ʬʦʥʽ ʧʦʜʚʽʡʥʦʛʦ ʚʥʝʩʝʥʥʷ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ (N120P60K90) ʟʤʝʥʰʫʚʘʚʩʷ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ (ʙʝʟ ʜʦʙʨʠʚ) 

ʽ ʦʜʠʥʘʨʥʦʛʦ (N60P30K45) ʨʽʚʥʽʚ ʫʜʦʙʨʝʥʥʷ ʊʘʢ, ʥʘʡʤʝʥʰʠʡ ʢʦʝʬʽʮʽʻʥʪ 

ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ ʙʫʚ ʟʘʬʽʢʩʦʚʘʥʠʡ ʫ ʚʘʨʽʘʥʪʘʭ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʚ 

ʦʜʠʥ ʨʷʜʦʢ ʟ ʩʦʻʶ ʪʘ ʙʦʙʘʤʠ ï 276 ʪʘ 307 ʦʜʠʥʠʮʴ ʚʽʜʧʦʚʽʜʥʦ, ʘ ʥʘʡʙʽʣʴʰʠʡ ï 

485 ʪʘ 563 ʦʜʠʥʠʮʽ ʫ ʚʘʨʽʘʥʪʘʭ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ 

ʨʷʜʢʠ ʩʦʾ ʪʘ ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʙʦʙʽʚ. 

ɼʝʱʦ ʤʝʥʰʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ ʧʨʠ ʘʥʘʣʦʛʽʯʥʦʤʫ 

ʫʜʦʙʨʝʥʥʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʦʩʽʚʠ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʛʽʙʨʠʜʫ 

ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ. ʅʘʡʥʠʞʯʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ ʟʘʬʽʢʩʦʚʘʥʠʡ ʫ 

ʚʘʨʽʘʥʪʽ ʟʤʽʰʘʥʦʛʦ ʧʦʩʽʚʫ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ʥʘ ʨʽʚʥʽ ï 261, ʘ 

ʥʘʡʚʠʱʠʡ ï 521, ʚ ʩʫʤʽʰʮʽ ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ + ʜʚʘ ʨʷʜʢʠ ʙʦʙʽʚ ʧʨʦʪʠ 

ʦʜʥʦʚʠʜʦʚʦʛʦ ʧʦʩʽʚʫ ʢʫʢʫʨʫʜʟʠ ï 292 ʦʜʠʥʠʮʽ. 
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ʆʪʞʝ, ʥʘʷʚʥʽʩʪʴ ʚ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ ʚʠʩʦʢʦʙʽʣʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, 

ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʣʦʛʠ ʟ ˇʨʫʥʪʫ ʧʦʨʽʚʥʷʥʦ ʜʦ 

ʦʜʥʦʚʠʜʦʚʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʥʘ ʩʠʣʦʩ. ɿʦʢʨʝʤʘ, ʢʦʤʧʣʝʢʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʩʽʚʙʠ, ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʥʝʚʠʨʦʙʥʠʯʽ ʚʠʪʨʘʪʠ ʚʦʣʦʛʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʦʜʠʥʠʮʽ ʚʨʦʞʘʶ. ɺ ʫʤʦʚʘʭ 

ʥʝʩʪʽʡʢʝ ʟʚʦʣʦʞʝʥʥʷ, ʚʨʘʭʫʚʘʥʥʷ ʮʠʭ ʯʠʥʥʠʢʽʚ ʻ ʚʠʨʽʰʘʣʴʥʠʤ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ 

ʩʪʨʫʢʪʫʨʠ ʧʣʦʱʽ ʧʦʩʽʚʫ. ɿʛʽʜʥʦ ʨʦʟʨʘʭʦʚʘʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʝʪʝʨʤʽʥʘʮʽʾ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʣʘʢʦʚʦïʙʦʙʦʚʾ ʩʫʤʽʰʢʠ ʥʘ 51% (ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ) ʽ 55 % 

(ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ) ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʫʤʘʨʥʠʤʠ ʚʠʪʨʘʪʘʤʠ ʚʦʣʦʛʠ ʟʘ 

ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʧʨʠ ʪʽʩʥʠʭ ʢʦʝʬʽʮʽʻʥʪʘʭ ʢʦʨʝʣʷʮʽʾ (r = 0.71 ʽ 0,74Ñ0,01). 

 

4.6. ɿʘʙʫʨô̫ ʥʝʥʽʩʪʴ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ 

 

ʇʨʦʚʝʜʝʥʽ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʟʤʽʰʘʥʽ ʧʦʩʽʚʠ ʢʫʢʫʨʫʜʟʠ ʟ 

ʚʠʩʦʢʦʙʽʣʢʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʟʘʭʽʜ ʙʦʨʦʪʴʙʠ ʟ 

ʙʫʨô̫ ʥʘʤʠ. ʇʨʠ ʮʴʦʤʫ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʙʫʨô̫ ʥʽʚ ʫ ʚʘʨʽʘʥʪʘʭ ʟʤʽʰʘʥʠʭ 

ʧʦʩʽʚʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ ʣʠʩʪʢʽʚ, ʷʢʽ ʟʙʽʣʴʰʫʶʪʴ 

ʩʪʫʧʽʥʴ ʟʘʪʽʥʝʥʥʷ ˇʨʫʥʪʫ, ʱʦ ʧʦʩʠʣʶʻ ʙʦʨʦʪʴʙʫ ʟʘ ʩʦʥʷʯʥʝ ʩʚʽʪʣʦ ʦʩʦʙʣʠʚʦ 

ʧʽʩʣʷ ʟʤʠʢʘʥʥʷ ʨʷʜʢʽʚ ʩʫʤʽʰʦʢ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʜʚʦʭ ʜʦʩʭʦʜʦʚʠʭ ʽ ʜʚʦʭ ʧʽʩʣʷʩʭʦʜʦʚʠʭ ʙʦʨʦʥʫʚʘʥʴ ʚ 

ʧʦʻʜʥʘʥʥʽ ʟ ʜʚʦʤʘ ʤʽʞʨʷʜʥʠʤʠ ʦʙʨʦʙʽʪʢʘʤʠ ʨʽʟʢʦ ʟʤʝʥʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ 

ʙʫʨô̫ ʥʽʚ ʥʘ ʦʜʠʥʠʮʶ ʧʣʦʱʽ. ʆʜʥʘʢ ʦʜʠʥ ʣʠʰʝ ʧʦʢʘʟʥʠʢ ʢʽʣʴʢʦʩʪʽ ʙʫʨô̫ ʥʽʚ ʥʝ 

ʜʘʻ ʜʦʩʪʘʪʥʴʦʛʦ ʫʷʚʣʝʥʥʷ ʧʨʦ ʾʭ ʥʝʛʘʪʠʚʥʫ ʜʽʶ. ʄʦʞʝ ʙʫʪʠ ʚʩʴʦʛʦ 8ï10 ʨʦʩʣʠʥ 

ʙʫʨô̫ ʥʽʚ, ʘʣʝ ʷʢʱʦ ʚʦʥʠ ʤʘʪʠʤʫʪʴ ʚʝʣʠʢʫ ʚʝʛʝʪʘʪʠʚʥʫ ʤʘʩʫ, ʪʦ ʟʘʚʜʘʜʫʪʴ 

ʽʩʪʦʪʥʦʾ ʰʢʦʜʠ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʙʫʨô̫ ʥʽʚ ʪʘ ʾʭ ʤʘʩʘ ʟʨʦʩʪʘʣʠ ʚʽʜ ʬʘʟʠ 10ï12 

ʣʠʩʪʢʽʚ ʜʦ ʤʦʣʦʯʥʦʾ ʩʪʠʛʣʦʩʪʽ ʚ ʫʩʽʭ ʚʘʨʽʘʥʪʘʭ ʩʫʤʽʩʥʦʾ ʩʽʚʙʠ ʪʘ ʤʽʥʝʨʘʣʴʥʦʛʦ 

ʫʜʦʙʨʝʥʥʷ (ʪʘʙʣ. 4.12). ʊʘʢ, ʥʘʡʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ ʙʫʨô̫ ʥʽʚ ʬʽʢʩʫʚʘʣʠ ʫ ʚʘʨʽʘʥʪʘʭ 

ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʛʽʙʨʠʜʘ ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ʫ 

ʬʘʟʫ 10ï12 ʣʠʩʪʢʽʚ ï 3,1 ʰʪ/ʤ2 (ʪʘʙʣ. 4.13). 
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ɼʝʱʦ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʙʫʨô̫ ʥʽʚ ʙʫʣʘ ʟʘʬʽʢʩʦʚʘʥʘ ʚ ʘʥʘʣʦʛʽʯʥʦʤʫ ʚʘʨʽʘʥʪʽ 

ʛʽʙʨʠʜʫ ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ ï 3,4 ʰʪ./ʤ2 ʤʘʩʦʶ 42,2 ʛ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʦʜʥʦʚʠʜʦʚʠʤʠ ʧʦʩʽʚʘʤʠ ʢʫʢʫʨʫʜʟʠ ʚʽʜʧʦʚʽʜʥʠʭ ʛʽʙʨʠʜʽʚ ï 5,1 ʰʪ./ʤ2 ʽ 56,1 ʛ ʪʘ 

5,2 ʰʪ./ʤ2 ʽ 63,5 ʛ (ʪʘʙʣ. 4.12). 

ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʽ ʤʘʩʘ ʙʫʨô̫ ʥʽʚ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʫ ʬʘʟʽ ʤʦʣʦʯʥʦʾ 

ʩʪʠʛʣʦʩʪʽ ʢʫʢʫʨʫʜʟʠ ʫ ʚʘʨʽʘʥʪʘʭ ʦʜʥʦʚʠʜʦʚʠʭ ʧʦʩʽʚʽʚ ʢʦʨʤʦʚʠʭ ʙʦʙʽʚ ʧʨʠ 

ʚʥʝʩʝʥʥʽ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʚ ʜʦʟʽ N120P60K90 ï 16,3 ʰʪ./ʤ2 ̔  220 ʛ. ʇʨʠ ʮʴʦʤʫ, 

ʥʘʡʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ ʪʘ ʤʘʩʘ ʾʭ ʬʽʢʩʫʚʘʣʘʩʴ ʫ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ ʢʫʢʫʨʫʜʟʠ ʟ 

ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ, ʷʢʘ ʫ ʚʘʨʽʘʥʪʘʭ ʛʽʙʨʠʜʘ ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ ʩʪʘʥʦʚʠʣʦ 8,1 

ʰʪ./ʤ2 ʤʘʩʦʶ ï 109 ʛ, ʘ ʫ ʚʘʨʽʘʥʪʘʭ ʛʽʙʨʠʜʫ ʢʫʢʫʨʫʜʟʠ ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ ï 

7,4 ʰʪ./ʤ2 ʽ ʤʘʩʦʶ ï91,4 ʛ. ʋ ʦʜʥʦʚʠʜʦʚʠʭ ʧʦʩʽʚʘʭ ʢʫʢʫʨʫʜʟʠ ʢʽʣʴʢʽʩʪʴ ʪʘ ʤʘʩʘ 

ʙʫʨô̫ ʥʽʚ ʙʫʣʘ 12,3 ʰʪ./ʤ2 ʤʘʩʦʶ ï 164 ʛ ʪʘ 12,0 ʰʪ./ʤ2 ʤʘʩʦʶ ï 145 ʛ ʚʽʜʧʦʚʽʜʥʦ 

ʛʽʙʨʠʜʽʚ ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ ʪʘ ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ. 

ʋ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ 

ʟʘʙʫʨô̫ ʥʝʥʽʩʪʴ ʙʫʣʘ ʥʠʞʯʦʶ ʟʘ ʦʜʥʦʚʠʜʦʚʦʾ ʩʽʚʙʠ ʢʫʢʫʨʫʜʟʠ ʭʦʯʘ ʜʝʱʦ 

ʧʝʨʝʚʠʱʫʚʘʣʘ ʟʤʽʰʘʥʽ ʧʦʩʽʚʠ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ. ʊʘʢ, ʚ ʬʘʟʽ 10ï

12 ʣʠʩʪʢʽʚ ʢʫʢʫʨʫʜʟʠ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʙʨʠʚ ʢʽʣʴʢʽʩʪʴ ʙʫʨô̫ ʥʽʚ ʩʪʘʥʦʚʠʣʘ ï 

4,4 ʰʪ/ʤ2 ʟ ʤʘʩʦʶ ï 48,8 ʛ, ʷʢʘ ʟʙʽʣʴʰʫʚʘʣʘʩʴ ʜʦ ʬʘʟʠ ʤʦʣʦʯʥʦʾ ʩʪʠʛʣʦʩʪʽ 

ʢʫʢʫʨʫʜʟʠ ʩʪʘʥʦʚʠʣʘ 7,3 ʰʪ/ʤ2 ʟ ʤʘʩʦʶ ï 87,6 ʛ. ʅʘʡʙʽʣʴʰʘ ʟʘʙʫʨô̫ ʥʝʥʽʩʪʴ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʬʦʥʽ ʫʜʦʙʨʝʥʥʷ ʫ ʬʘʟʽ ʤʦʣʦʯʥʦʾ ʩʪʠʛʣʦʩʪʽ 

ʢʫʢʫʨʫʜʟʠ ï 10,5 ʰʪ/ʤ2 ʪʘ ʤʘʩʦʶ ï 126 ʛ. 

ʆʪʞʝ, ʟʘʚʜʷʢʠ ʚʠʩʦʢʦʙʽʣʢʦʚʠʤ ʢʦʤʧʦʥʝʥʪʘʤ ʢʽʣʴʢʽʩʪʴ ʙʫʨô̫ ʥʽʚ ʫ 

ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ ʚ ʦʜʠʥ ʨʷʜʦʢ ʽ ʾʭ ʤʘʩʘ ʟʤʝʥʰʫʚʘʣʠʩʷ, ʧʨʦʪʠ ʦʜʥʦʚʠʜʦʚʦʾ 

ʩʽʚʙʠ ʢʫʢʫʨʫʜʟʠ ʫ ʢʦʥʪʨʦʣʽ. ɿʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ 

ʜʦʟʦʶ N120P90K90 ʪʘ ʨʦʟʤʽʱʝʥʥʷ ʨʦʩʣʠʥ ʚ ʦʜʠʥ ʨʷʜʦʢ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʾʭ 

ʽʥʪʝʥʩʠʚʥʠʡ ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ , ʱʦ ʦʙʫʤʦʚʠʣʦ ʧʨʠʛʥʽʯʝʥʥʷ ʙʫʨ'ʷʥʽʚ. 
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ɺʠʩʥʦʚʢʠ 

 

1. ʅʘʷʚʥʽʩʪʴ ʙʦʙʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʚ ʩʫʤʽʰʮʽ ʩʢʦʨʦʯʫʻ ʪʨʠʚʘʣʽʩʪʴ ʾʾ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʟʘ ʨʘʭʫʥʦʢ ʚʟʘʻʤʥʦʛʦ ʘʣʝʣʦʧʘʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʥʘ ʜʚʽ ʜʦʙʠ ʡ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʥʘ ʚʠʩʦʪʫ ʨʦʩʣʠʥ ʧʦʨʽʚʥʷʥʦ ʟ 

ʦʜʥʦʚʠʜʦʚʠʤ ʧʦʩʽʚʦʤ ʢʫʢʫʨʫʜʟʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʚ 

ʦʜʥʦʚʠʜʦʚʠʭ ʽ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ ʤʽʥʽʤʽʟʫ ̒ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ 

ʽʩʪʦʪʥʦ ʟʙʽʣʴʰʫ ̒ʚʠʩʦʪʫ ʩʢʣʘʜʦʚʠʭ ʩʫʤʽʰʢʠ ʚ ʤʘʢʩʠʤʘʣʴʥʠʭ ʤʝʞʘʭ 6ï26 ʽ 10ï

18 ʩʤ ʟʣʘʢʦʚʠʭ ʽ ʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ ʚʽʜʧʦʚʽʜʥʦ ʪʘ ʧʦʜʦʚʞʫʻ ʪʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽ ʾ

ʥʘ 2ï4 ʜʦʙʠ ʟʘʣʝʞʥʦ ʚʽʜ ʩʭʝʤʠ ʩʽʚʙʠ ʽ ʨʽʚʥʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ. 

2. ʅʘʡʦʧʪʠʤʘʣʴʥʽʠhʤ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʦʨʤʦʚʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʣʘʢʦʚʦ-ʙʦʙʦʚʦʾ ʩʫʤʽʰʢʠ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ  ̒ ʩʽʚʙʘ 

ʢʫʢʫʨʫʜʟʠ ʽ ʩʦʾ ʚ ʦʜʠʥ ʨʷʜʦʢ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ ʥʘ ʬʦʥʽ 

ʫʜʦʙʨʝʥʥʷ N120P60K90 ï 36,5ï45,7 ʪ/ʛʘ (ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ) ʽ 40,0ï48,6 ʪ/ʛʘ 

(ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ) 

3. ʆʧʪʠʤʽʟʘʮʽʷ ʩʪʨʫʢʪʫʨʠ ʧʦʩʽʚʫ ʟʘʚʜʷʢʠ ʜʦʙʦʨʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ 

ʟʣʘʢʦʚʠʤ ʽ ʚʠʩʦʢʦʙʽʣʢʦʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʫ ʩʫʤʽʰʮʽ ʟʘʙʝʟʧʝʯʫ ̒ʬʦʨʤʫʚʘʥʥʷ 

ʥʘʡʙʽʣʴʰʦʾ ʧʣʦʱʽ ʘʩʠʤʽʣʷʮʽʡʥʦʾ ʧʦʚʝʨʭʥʽ ʧʦʩʽʚʫ (53,6 ʪʠʩ. ʤ2/ʛʘ) ʟ ʥʘʡʚʠʱʠʤ 

ʧʦʢʘʟʥʠʢʦʤ ʯʠʩʪʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʬʦʪʦʩʠʥʪʝʟʫ (6,35 ʛ/ʤ2 ʟʘ ʜʦʙʫ) ʟʘ ʩʫʤʽʩʥʦʾ 

ʩʽʚʙʠ ʢʫʢʫʨʫʜʟʠ ʽ ʩʦʾ ʚ ʦʜʠʥ ʨʷʜʦʢ ʥʘ ʬʦʥʽ N120P60K90. 

4. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʩʽʚʙʠ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʚʥʝʩʝʥʥʷʤ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʟʘʧʦʙʽʛʘʻ ʥʝʧʨʦʜʫʢʪʠʚʥʽʡ ʚʪʨʘʪ ̔ ʚʦʣʦʛʠ, ʘ ʙʦʙʦʚʠʡ 

ʢʦʤʧʦʥʝʥʪ ʩʫʤʽʰʢʠ ʜʦʟʚʦʣʷʻ ʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʦʣʦʛʫ ʟ 

ˇʨʫʥʪʫ. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʫʤʽʰʢʠ ʥʘ ʪʽʩʥʦʤʫ ʨʽʚʥʽ (r = 0,71é0,74 Ñ 0,01) 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʫʤʘʨʥʠʭ ʚʠʪʨʘʪ ʚʦʣʦʛʠ ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ. 

5. ʉ̔ ʚʙʘ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʽ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ ʟʘʙʝʟʧʝʯʫʻ 

ʱʽʣʴʥʠʡ ʩʪʝʙʣʦʩʪʽʡ, ʪʘ ʧʦʩʠʣʶʻ ʢʦʥʢʫʨʝʥʪʥʫ ʟʜʘʪʥʽʩʪʴ ʘʛʨʦʮʝʥʦʟʫ ʧʨʦʪʠ 

ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʙʫʨô̫ ʥʽʚ. 

ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʘʚʪʦʨʦʤ ʦʧʫʙʣʽʢʦʚʘʥʦ ʧʨʘʮʽ: 
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1. ʇʨʠʭʦʜʴʢʦ ɺ.ʆ. ʈʽʩʪ ʽ ʫʨʦʞʘʡʥʽʩʪʴ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʟ 
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105 

ʈʆɿɼɯʃ 5 

ʇʈʆɼʋʂʊʀɺʅɯʉʊʔ ɿʄɯʐɸʅʀʍ ʇʆʉɯɺɯɺ ʂʋʂʋʈʋɼɿʀ ɿ 

ɺʀʉʆʂʆɹɯʃʂʆɺʀʄʀ ʂʋʃʔʊʋʈɸʄʀ 

 

5.1. ʋʨʦʞʘʡʥʽʩʪʴ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʪʘ ʾʾ ʩʪʨʫʢʪʫʨʘ 

 

ɹʘʛʘʪʦʯʠʩʝʣʴʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ ʚʨʦʞʘʡʥʽʩʪʴ ʩʠʣʦʩʥʦʾ ʤʘʩʠ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʤʦʞʥʘ 

ʧʽʜʚʠʱʠʪʠ ʙʽʣʷ 34 % ʧʦʨʽʚʥʷʥʦ ʟ ʦʜʥʦʚʠʜʦʚʠʤʠ ʧʦʩʽʚʘʤʠ ʢʫʢʫʨʫʜʟʠ [29, 150, 

152, 169, 175, 177, 180, 181, 194]. 

ʇʨʦʪʝ, ʟʘ ʩʧʦʩʪʝʨʝʜʝʥʥʷʤʠ ʊ. ʍ. ɹʘʭʪʥʷʨʦʚʘ [116] ʚʨʦʞʘʡʥʽʩʪʴ ʟʤʽʰʘʥʠʭ 

ʧʦʩʽʚʽʚ ʫ ʨʘʡʦʥʘʭ ʟ ʥʝʜʦʩʪʘʪʥʽʤ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʠʥʥʷʤ ʥʘ ʦʜʥʦʤʫ ʨʽʚʥʽ ʽʟ 

ʦʜʥʦʚʠʜʦʚʠʤʠ ʧʦʩʽʚʘʤʠ ʢʫʢʫʨʫʜʟʠ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʩʢʣʘʜʥʠʭ ʧʦʛʦʜʥʽʭ ʫʤʦʚ 2007 ʨ. 

ʫʨʦʞʘʡ ʟʝʣʝʥʦʾ ʤʘʩʠ ʛʽʙʨʠʜʘ ʢʫʢʫʨʫʜʟʠ ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ ʥʘ ʬʦʥʽ N120P60K90 

ʟʘ ʩʽʚʙʠ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ʩʪʘʥʦʚʠʚ 32,6 ʪ/ʛʘ ʧʦʨʽʚʥʷʥʦ ʟ ʦʜʥʦʚʠʜʦʚʠʤ 

ʧʦʩʽʚʦʤ ʢʫʢʫʨʫʜʟʠ 30,3 ʪ/ʛʘ (ʪʘʙʣ. 5.1). ɺʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ ʩʫʤʽʰʦʢ ʙʝʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʙʨʠʚ ʯʝʨʝʟ ʧʨʠʛʥʽʯʝʥʥʷ ʙʦʙʦʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʨʦʩʣʠʥ 

ʢʫʢʫʨʫʜʟʠ ʽʩʪʦʪʥʦ ʟʤʝʥʰʫʚʘʣʘʩʷ (25,8 ʪ/ʛʘ), ʪʦʜʽ ʷʢ ʥʘ ʬʦʥʽ ʚʥʝʩʝʥʥʷ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʫ ʜʦʟʽ N60P30K45 ʟʘ ʩʽʚʙʠ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ 

ʩʪʘʥʦʚʠʣʘ 29,7 ʪ/ʛʘ. 

ɺ ʫʤʦʚʘʭ 2008 ʨʦʢʫ ʫ ʚʘʨʽʘʥʪʘʭ ʙʝʟ ʜʦʙʨʠʚ ʫʨʦʞʘʡʥʽʩʪʴ 

ʢʫʢʫʨʫʜʟʷʥʦʙʦʙʦʚʠʭ ʩʫʤʽʰʦʢ ʙʫʣʘ ʥʠʞʯʦʶ ʟʘ ʢʦʥʪʨʦʣʴ. ʇʨʠ ʚʥʝʩʝʥʥʽ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʧʨʠʨʽʩʪ ʫʨʦʞʘʶ ʟʝʣʝʥʦʾ ʤʘʩʠ ʩʪʘʥʦʚʠʚ 2,8ï4,4 ʪ/ʛʘ ʜʦ 

ʢʦʥʪʨʦʣʶ ʫ ʚʘʨʽʘʥʪʘʭ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ, ʘʙʦ 34,0 ʽ 36,2 ʪ/ʛʘ, ʧʨʦʪʠ 

31,2 ʪʘ 31,8 ʪ/ʛʘ ʚ ʦʜʥʦʚʠʜʦʚʠʭ ʧʦʩʽʚʘʭ ʢʫʢʫʨʫʜʟʠ.  

ʉʧʨʠʷʪʣʠʚʽ ʧʦʛʦʜʥʽ ʫʤʦʚʠ 2009 ʨ. ʟʘʙʝʟʧʝʯʠʣʠ ʥʘʡʙʽʣʴʰʫ ʚʨʦʞʘʡʥʽʩʪʴ 

ʟʝʣʝʥʦʾ ʤʘʩʠ ʩʫʤʽʰʦʢ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ʥʘ ʫʜʦʙʨʝʥʦʤʫ ʬʦʥʽ 

(N60P30K45), ʱʦ ʩʪʘʥʦʚʠʣʘ ï 59,6 ʪ/ʛʘ ʧʦʨʽʚʥʷʥʦ ʟ 55,9 ʪ/ʛʘ ʥʘ ʢʦʥʪʨʦʣʽ, ʘ ʥʘ ʬʦʥʽ 

N120P60K90 ʧʦʢʘʟʥʠʢʠ ʙʫʣʠ ʥʘ ʨʽʚʥʽ 68,3 ̔ 64,2 ʪ/ʛʘ ʚʽʜʧʦʚʽʜʥʦ. 
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ʊʘʙʣʠʮʷ 5.1 

ʋʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ ʦʜʥʦʚʠʜʦʚʠʭ ʽ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ 

ʛʽʙʨʠʜʘ ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ ʟʘʣʝʞʥʦ ʚʽʜ ʜʦʙʦʨʫ ʚʠʩʦʢʦʙʽʣʢʦʚʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʩʧʦʩʦʙʫ ʩʽʚʙʠ ʪʘ ʫʜʦʙʨʝʥʥʷ, ʪ/ʛʘ 

ɺʘʨʽʘʥʪ ʜʦʩʣʽʜʫ 
ʈ̔ ʢ 

ʉʝʨʝʜʥʻ 
2007 2008 2009 

1 2 3 4 5 

ɹʝʟ ʜʦʙʨʠʚ (ʢʦʥʪʨʦʣʴ) 

ʂʫʢʫʨʫʜʟʘ (ʢʦʥʪʨʦʣʴ) 26,7 30,5 44,7 34,0 

ʉʦʷ 10,7 11,3 17,0 13,0 

ɹʦʙʠ 8,54 9,27 13,9 10,6 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ (ʚ 1 ʨʷʜʦʢ)  25,8 28,6 42,1 32,2 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:1  20,7 24,0 35,2 26,6 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:1 22,6 25,2 37,8 28,5 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:2 20,6 23,5 34,8 26,3 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:2 15,8 17,4 25,4 19,5 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 3:2 22,5 25,3 37,5 28,4 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ (ʚ 1 ʨʷʜʦʢ) 22,9 25,5 38,4 28,9 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 1:1 19,2 21,9 32,3 24,5 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:1  21,3 24,1 35,7 27,0 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:2 18,1 21,2 31,6 23,6 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,1:2 12,4 14,1 21,5 16,0 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 3:2 20,0 23,9 35,6 26,5 

N60P30K45 

ʂʫʢʫʨʫʜʟʘ (ʢʦʥʪʨʦʣʴ) 28,8 31,2 55,9 38,6 

ʉʦʷ 11,6 11,7 20,8 14,7 

ɹʦʙʠ 9,42 9,56 16,9 11,9 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ (ʚ 1 ʨʷʜʦʢ)  29,7 34,0 59,6 41,1 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:1  24,3 26,9 49,5 33,6 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:1 26,0 28,8 53,2 35,9 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:2 23,9 26,8 49,4 33,3 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:2 17,5 19,3 35,8 24,2 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 3:2 25,8 28,7 52,9 35,8 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 5.1 

1 2 3 4 5 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ (ʚ 1 ʨʷʜʦʢ) 26,5 29,1 55,1 36,9 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 1:1 22,6 24,8 46,5 31,3 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:1  24,7 27,5 51,1 34,4 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:2 21,4 24,6 45,5 30,5 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,1:2 14,3 15,6 30,5 20,1 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 3:2 24,4 27,3 51,2 34,3 

N120P60K90 

ʂʫʢʫʨʫʜʟʘ (ʢʦʥʪʨʦʣʴ) 30,3 31,8 64,2 42,1 

ʉʦʷ 11,9 12,3 24,3 16,2 

ɹʦʙʠ 9,63 9,97 19,4 13,0 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ (ʚ 1 ʨʷʜʦʢ)  32,6 36,2 68,3 45,7 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:1  26,5 28,7 57,0 37,4 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:1 28,4 30,9 61,2 40,2 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:2 26,1 28,2 56,5 36,9 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:2 18,7 20,5 41,1 26,8 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 3:2 28,1 30,4 60,6 39,7 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ (ʚ 1 ʨʷʜʦʢ) 29,3 31,6 63,4 41,4 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 1:1 24,6 27,1 53,6 35,1 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:1  27,0 29,5 58,7 38,4 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:2 23,8 26,3 52,4 34,2 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,1:2 15,6 17,7 35,2 22,8 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 3:2 27,3 29,4 58,9 38,5 

ʅɯʈ05 

ʬʦʥ ʫʜʦʙʨʝʥʥʷ 0,82ï1,48 1,61ï2,52 1,93ï2,66 1,69ï2,46 

ʚʘʨʽʘʥʪ ʩʽʚʙʠ 0,30ï0,55 0,60ï0,93 0,72ï0,98 0,62ï0,91 

ʚʟʘʻʤʦʜʽʷ ʯʠʥʥʠʢʽʚ 1,12ï2,03 2,21ï3,45 
2,65ï

3,64 
2,31ï3,37 

 

ɸʥʘʣʽʟ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʣʝʥʦʾ ʤʘʩʠ ʧʦʢʘʟʘʚ, ʱʦ ʚ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ ʥʘ 

ʢʦʥʪʨʦʣʽ ʙʝʟ ʜʦʙʨʠʚ ʪʘ ʟʘ ʚʥʝʩʝʥʥʷ N60P30K45 ʚʦʥʘ ʙʫʣʘ ʽʩʪʦʪʥʦ ʥʠʞʯʦʶ 

ʧʦʨʽʚʥʷʥʦ ʟ ʦʜʥʦʚʠʜʦʚʠʤʠ ʧʦʩʽʚʘʤʠ ʢʫʢʫʨʫʜʟʠ 34,0 ʪʘ 38,6 ʪ/ʛʘ ʚʽʜʧʦʚʽʜʥʦ, 

ʦʢʨʽʤ ʚʘʨʽʘʥʪʫ ʢʫʢʫʨʫʜʟʘ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ, ʱʦ ʧʨʠ ʫʜʦʙʨʝʥʥʽ N60P30K45 

ʩʪʘʪʠʩʪʠʯʥʦ ʙʫʚ ʨʽʚʥʠʤ ʢʦʥʪʨʦʣʶ ʟ ʫʨʦʞʘʡʥʽʩʪʶ ï 41,1 ʪ/ʛʘ. 
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ʋ ʚʘʨʽʘʥʪʘʭ ʟʤ̔ʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʛʽʙʨʠʜʘ ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ ʥʘ 

ʬʦʥʽ ʙʝʟ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʫʧʨʦʜʦʚʞ ʪʨʴʦʭ ʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʴ ʥʘʡʚʠʱʫ 

ʚʨʦʞʘʡʥʽʩʪʴ ʤʘʣʠ ʦʜʥʦʚʠʜʦʚʽ ʧʦʩʽʚʠ ʢʫʢʫʨʫʜʟʠ. 

ʅʘ ʬʦʥʽ N60P30K45 ʫ 2007 ʨʦʮʽ ʫʨʦʞʘʡʥʽʩʪʴ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʟ 

ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ʩʪʘʥʦʚʠʣʘ 30,9 ʪ/ʛʘ, ʱʦ ʥʝ ʤʘʣʦ ʽʩʪʦʪʥʠʭ ʧʝʨʝʚʘʛ ʧʦʨʽʚʥʷʥʦ 

ʟ ʢʦʥʪʨʦʣʝʤ ï 30,5 ʪ/ʛʘ (ʪʘʙʣ. 5.2). ʊʘʢʘ ʞ ʩʠʪʫʘʮʽʷ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʽ ʚ 2008 ʪʘ 

2009 ʨʦʢʘʭ, ʢʦʣʠ ʫʨʦʞʘʡʥʽʩʪʴ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ʩʢʣʘʜʘʣʘ 35,8 ʪʘ 

58,6 ʪ/ʛʘ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʜʥʦʚʠʜʦʚʠʤ ʧʦʩʽʚʦʤ ʢʫʢʫʨʫʜʟʠ 33,6 ʪʘ 58,4 ʪ/ʛʘ. ɺ 

ʽʥʰʠʭ ʚʘʨʽʘʥʪʘʭ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ ʩʫʤʽʰʦʢ ʧʦʩʪʫʧʘʣʘʩʴ ʦʜʥʦʚʠʜʦʚʠʤ 

ʧʦʩʽʚʘʤ ʢʫʢʫʨʫʜʟʠ. 

ʊʘʙʣʠʮʷ 5.2 

ʋʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ ʦʜʥʦʚʠʜʦʚʠʭ ʽ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ 

ʛʽʙʨʠʜʘ ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ ʟʘʣʝʞʥʦ ʚʽʜ ʜʦʙʦʨʫ ʚʠʩʦʢʦʙʽʣʢʦʚʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʩʧʦʩʦʙʫ ʩʽʚʙʠ ʪʘ ʫʜʦʙʨʝʥʥʷ, ʪ/ʛʘ 

ɺʘʨʽʘʥʪ ʜʦʩʣʽʜʫ 
ʈ̔ ʢ 

ʉʝʨʝʜʥʻ 
2007 2008 2009 

1 2 3 4 5 

ɹʝʟ ʜʦʙʨʠʚ (ʢʦʥʪʨʦʣʴ) 

ʂʫʢʫʨʫʜʟʘ (ʢʦʥʪʨʦʣʴ) 28,2 31,9 46,6 35,6 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ (ʚ 1 ʨʷʜʦʢ) 26,5 30,4 43,8 33,5 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 1:1 21,3 25,2 36,1 27,5 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:1  23,3 27,1 40,3 30,2 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:2 21,2 24,9 36,8 27,5 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,1:2 16,5 18,0 26,5 20,3 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 3:2 23,1 26,8 39,5 29,8 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ (ʚ 1 ʨʷʜʦʢ) 23,6 27,5 39,9 30,3 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 1:1 20,1 23,4 34,2 25,9 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:1  21,9 25,7 38,0 28,5 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:2 18,8 22,5 33,6 25,0 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,1:2 12,6 15,3 22,7 16,9 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 3:2 21,7 25,6 37,9 28,4 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 5.2 

1 2 3 4 5 

N60P30K45 

ʂʫʢʫʨʫʜʟʘ (ʢʦʥʪʨʦʣʴ) 30,5 33,6 58,4 40,8 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ (ʚ 1 ʨʷʜʦʢ) 30,9 35,8 58,6 41,7 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 1:1 26,6 29,1 51,8 35,8 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:1  28,9 31,2 58,5 39,5 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:2 26,5 28,4 53,6 36,2 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,1:2 19,2 20,5 38,7 25,1 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 3:2 28,4 30,6 57,5 38,8 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ (ʚ 1 ʨʷʜʦʢ) 29,1 31,9 57,1 39,3 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 1:1 24,5 27,3 50,7 34,1 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:1  27,4 29,8 55,9 37,7 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:2 23,8 26,2 49,5 33,2 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,1:2 16,9 17,8 33,8 29,5 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 3:2 27,3 29,5 56,0 37,6 

N120P60K90 

ʂʫʢʫʨʫʜʟʘ (ʢʦʥʪʨʦʣʴ) 32,1 34,2 68,7 45,0 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ (ʚ 1 ʨʷʜʦʢ) 34,8 39,9 71,1 48,6 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 1:1 29,9 31,5 62,2 41,2 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:1  32,6 34,2 67,4 44,7 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:2 29,7 31,1 61,6 40,8 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,1:2 21,6 22,3 44,7 29,5 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 3:2 31,9 33,4 66,1 43,8 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ (ʚ 1 ʨʷʜʦʢ) 32,7 34,3 68,5 45,2 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 1:1 27,8 29,6 58,3 38,5 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:1  30,6 32,5 64,2 42,4 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,2:2 24,9 28,7 56,9 36,8 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ,1:2 18,7 19,5 38,7 25,6 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 3:2 30,8 32,1 64,4 42,4 

ʅɯʈ05 

ʬʦʥ ʫʜʦʙʨʝʥʥʷ 0,94ï1,71 1,04ï1,58 1,13ï1,63 1,25ï1,84 

ʚʘʨʽʘʥʪ ʩʽʚʙʠ 0,35ï0,64 0,38ï0,59 0,42ï0,61 0,46ï0,68 

ʚʟʘʻʤʦʜʽʷ ʯʠʥʥʠʢʽʚ 1,29ï2,35 1,42ï2,17 1,55ï2,24 1,71ï2,52 

 

ɺʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʚ ʜʦʟʦʶ N120P60K90 ʟʘʙʝʟʧʝʯʠʣʦ ʽʩʪʦʪʥʠʡ 

ʧʨʠʨʽʩʪ ʫʨʦʞʘʶ ʟʝʣʝʥʦʾ ʤʘʩʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʴ ʫ ʟʤʽʰʘʥʠʭ 

ʧʦʩʽʚʘʭ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ, ʜʝ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ 

ʧʝʨʝʚʠʱʫʚʘʣʘ ʢʦʥʪʨʦʣʴ ʽ ʩʢʣʘʜʘʣʘ 32,6, 36,2 ʽ 68,3 ʪ/ʛʘ, ʧʨʦʪʠ ʢʦʥʪʨʦʣʶ 30,3, 
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31,8 ʽ 64,2 ʪ/ʛʘ ʚʽʜʧʦʚʽʜʥʦ. 

ʆʪʞʝ, ʚʨʦʞʘʡʥʽʩʪʴ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʥʘ ʩʠʣʦʩ ʟ 

ʚʠʩʦʢʦʙʽʣʢʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʦʙʫʤʦʚʣʶʚʘʣʘʩʷ ʚʥʝʩʝʥʥʷʤ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ, ʚʘʨʽʘʥʪʦʤ ʩʽʚʙʠ ʪʘ ʜʦʙʦʨʦʤ ʢʦʤʧʦʥʝʥʪʽʚ. ɯʩʪʦʪʥʦ ʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ 

ʬʦʨʤʫʚʘʣʠ ʟʤʽʰʘʥʽ ʧʦʩʽʚʠ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ, ʧʨʠ ʚʥʝʩʝʥʥʽ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʚ ʜʦʟʽ N60P30K45 ʪʘ N120P90K90. ɺʽʜʧʦʚʽʜʥʦ ʥʠʞʯʫ 

ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ ʦʪʨʠʤʘʥʦ ʫ ʽʥʰʠʭ ʚʘʨʽʘʥʪʘʭ ʩʫʤʽʰʦʢ, ʷʢ ʟ ʩʦʻʶ ʪʘ 

ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ, ʪʘʢ ʽ ʫ ʦʢʨʝʤʦ ʚʟʷʪʠʭ ʾʭ ʢʦʤʧʦʥʝʥʪʘʭ. 

ʇʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʟ ʚʠʩʦʢʦʙʽʣʢʦʚʠʤʠ 

ʢʫʣʴʪʫʨʘʤʠ ʧʦʪʨʽʙʥʦ ʟʚʝʨʪʘʪʠ ʫʚʘʛʫ ʥʘ ʚʝʣʠʯʠʥʫ ʟʙʦʨʫ ʢʘʯʘʥʽʚ, ʪʦʤʫ ʱʦ ʚʦʥʠ 

ʻ ʥʘʡʙʽʣʴʰ ʮʽʥʥʦʶ ʯʘʩʪʠʥʦʶ ʫʨʦʞʘʶ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ, ʪʘʢ ʷʢ ʷʚʣʷʶʪʴʩʷ 

ʚʠʩʦʢʦʝʥʝʨʛʝʪʠʯʥʠʤ ʢʦʨʤʦʤ ʫ ʬʘʟʽ ʤʦʣʦʯʥʦ-ʚʦʩʢʦʚʦʾ ʩʪʠʛʣʦʩʪʽ. 

ɺ ʩʚʦʶ ʯʝʨʛʫ ʚʠʩʦʢʦʙʽʣʢʦʚʽ ʢʦʤʧʦʥʝʥʪʠ ʻ ʜʞʝʨʝʣʦʤ ʧʨʦʪʝʾʥʫ ʚ ʩʠʣʦʩʥʽʡ 

ʯʠ ʟʝʣʝʥʽʡ ʤʘʩʽ ʩʫʤʽʰʦʢ. ʇʨʦʪʝ, ʦʜʥʦʯʘʩʥʦ ʟ ʮʠʤ ʙʦʙʦʚʠʡ ʢʦʤʧʦʥʝʥʪ 

ʩʧʨʠʯʠʥʷʻ ʜʝʷʢʝ ʟʥʠʞʝʥʥʷ ʯʘʩʪʢʠ ʢʘʯʘʥʽʚ ʫ ʩʪʨʫʢʪʫʨʽ ʫʨʦʞʘʶ ʩʫʤʽʰʦʢ. ɺ 

ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʘʢʪʫʘʣʴʥʠʤ ʻ ʧʠʪʘʥʥʷ ʱʦʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʩʦʪʢʫ ʢʘʯʘʥʽʚ ʫ 

ʟʝʣʝʥʽʡ ʤʘʩʽ ʩʫʤʽʰʦʢ ʢʫʢʫʨʫʜʟʠ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʙʦʙʦʚʠʭ 

ʢʫʣʴʪʫʨ, ʯʠ ʙʫʜʫʪʴ ʪʘʢʽ ʧʦʩʽʚʠ ʜʦʮʽʣʴʥʠʤʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʜʥʦʚʠʜʦʚʠʤʠ 

ʧʦʩʽʚʘʤʠ ʢʫʢʫʨʫʜʟʠ. 

ɺ ʣʽʪʝʨʘʪʫʨʽ ʮʝ ʧʠʪʘʥʥʷ ʚʠʩʚʽʪʣʝʥʦ ʥʝʜʦʩʪʘʪʥʴʦ. ʊʘʢ, ʙʽʣʴʰʽʩʪʴ 

ʜʦʩʣʽʜʥʠʢʽʚ ʥʝ ʧʦʢʘʟʫʶʪʴ ʫʨʦʞʘʡʥʽʩʪʴ ʢʘʯʘʥʽʚ ʫ ʟʝʣʝʥʽʡ ʤʘʩʽ, ʘ ʷʢʱʦ ʡ 

ʥʘʚʦʜʷʪʴ ʪʘʢʽ ʜʘʥʽ, ʪʦ ʣʠʰʝ ʧʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʚʧʣʠʚʫ ʫʜʦʙʨʝʥʥʷ ʯʠ ʽʥʰʠʭ 

ʘʛʨʦʟʘʭʦʜʽʚ ʚʠʨʦʱʫʚʘʥʥʷ. ʊʦʤʫ, ʥʘʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʯʘʩʪʢʠ ʢʘʯʘʥʽʚ ʫ ʟʝʣʝʥʽʡ ʤʘʩʽ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ 

ʪʘ ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ ʟʘ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʩʽʚʙʠ ʪʘ ʨʽʚʥʽʚ ʫʜʦʙʨʝʥʥʷ. 

ɺʠʭʽʜ ʢʘʯʘʥʽʚ ʫ ʤʘʩʽ ʚʨʦʞʘʶ ʚʠʟʥʘʯʘʣʠ ʰʣʷʭʦʤ ʘʥʘʣʽʟʫ ʡʦʛʦ ʩʪʨʫʢʪʫʨʠ ï 

ʟʚʘʞʫʚʘʥʥʷʤ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʨʦʩʣʠʥ, ʩʪʝʙʝʣ, ʣʠʩʪʢʽʚ, ʢʘʯʘʥʽʚ ʽ ʚʠʩʦʢʦʙʽʣʢʦʚʦʛʦ 

ʢʦʤʧʦʥʝʥʪʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʚ ʩʫʤʽʩʥʠʭ ʧʦʩʽʚʘʭ 

ʢʫʢʫʨʫʜʟʠ ʟ ʚʠʩʦʢʦʙʽʣʢʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚʤʽʩʪ ʢʘʯʘʥʽʚ ʫ ʟʝʣʝʥʽʡ ʤʘʩʽ ʜʝʱʦ 
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ʟʥʠʞʫʚʘʚʩʷ ʧʦʨʽʚʥʷʥʦ ʟ ʦʜʥʦʚʠʜʦʚʠʤʠ ʧʦʩʽʚʘʤʠ ʢʫʢʫʨʫʜʟʠ ʷʢ ʫ ʚʘʨʽʘʥʪʘʭ ʙʝʟ 

ʜʦʙʨʠʚ, ʪʘʢ ʽ ʟʘ ʫʤʦʚʠ ʾʭʥʴʦʛʦ ʚʥʝʩʝʥʥʷ. ʊʘʢ, ʫ ʜʦʩʣʽʜʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʽʙʨʠʜʘ 

ʢʫʢʫʨʫʜʟʠ ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ ʙʝʟ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʫʨʦʞʘʡʥʽʩʪʴ ʢʘʯʘʥʽʚ ʙʫʣʘ 

ʽʩʪʦʪʥʦ ʥʠʞʯʦʶ ʽ ʟʘ ʚʘʨʽʘʥʪʘʤʠ ʩʪʘʥʦʚʠʣʘ: ʢʫʢʫʨʫʜʟʘ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ï 

8,63 ʪ/ʛʘ, ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ ʨʷʜʦʢ ʩʦʾ ï 6,99, ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï 

ʦʜʠʥ ʨʷʜʦʢ ʩʦʾ ï 8,20, ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ ï 6,81, ʦʜʠʥ ʨʷʜʦʢ 

ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ ï 3,78, ʪʨʠ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ ï 8,16 

ʪ/ʛʘ (ʪʘʙʣ. 5.3). ʋ ʚʽʜʧʦʚʽʜʥʠʭ ʚʘʨʽʘʥʪʘʭ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʘʤʠ 

ʢʦʨʤʦʚʠʤʠ ʫʨʦʞʘʡʥʽʩʪʴ ʢʘʯʘʥʽʚ ʩʪʘʥʦʚʠʣʘ ï 8,94, 6,56, 7,87, 6,09, 3,07, 

7,71 ʪ/ʛʘ, ʧʦʨʽʚʥʷʥʦ ʟ ʦʜʥʦʚʠʜʦʚʠʤ ʧʦʩʽʚʦʤ ʢʫʢʫʨʫʜʟʠ ï 11,3 ʪ/ʛʘ. 

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʚ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ 

ʪʘʢʦʞ ʚʽʜʤʽʯʘʣʦʩʴ ʟʥʠʞʝʥʥʷ ʯʘʩʪʢʠ ʣʠʩʪʷ. ʋ ʢʦʥʪʨʦʣʽ ʯʘʩʪʢʘ ʣʠʩʪʷ ʚ ʫʨʦʞʘʾ 

ʩʪʘʥʦʚʠʣʘ 8,30 ʪ/ʛʘ, ʘ ʫ ʚʘʨʽʘʥʪʘʭ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ï 6,31, ʦʜʠʥ 

ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ ʨʷʜʦʢ ʩʦʾ ï 5,00, ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ ʨʷʜʦʢ ʩʦʾ 

ï 5,98, ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ ï 4,60, ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ 

ʨʷʜʢʠ ʩʦʾ ï 2,71, ʪʨʠ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ ï 5,99 ʪ/ʛʘ. 

ʅʘ ʬʦʥʽ N60P30K45 ʥʘʡʚʠʱʘ ʚʨʦʞʘʡʥʽʩʪʴ ʢʘʯʘʥʽʚ ʙʫʣʘ ʚ ʦʜʥʦʚʠʜʦʚʦʤʫ 

ʧʦʩʽʚʽ ʢʫʢʫʨʫʜʟʠ, ʱʦ ʽʩʪʦʪʥʦ ʧʝʨʝʚʠʱʫʚʘʣʘ ʟʤʽʰʘʥʽ ʧʦʩʽʚʠ ʾʾ ʟ ʙʦʙʦʚʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ. 

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʚʨʦʞʘʡʥʽʩʪʴ ʣʠʩʪʷ ʥʝʽʩʪʦʪʥʦ ʟʥʠʞʫʚʘʣʘʩʴ ʫ ʚʘʨʽʘʥʪʘʭ 

ʢʫʢʫʨʫʜʟʘ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ï 8,40 ʪ/ʛʘ ʽ ʢʫʢʫʨʫʜʟʘ ʟ ʙʦʙʘʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ ï 

8,29 ʪ/ʛʘ, ʧʨʠ ʅɯʈ = 0,57. ɺ ʦʩʪʘʥʥʴʦʤʫ ʚʘʨʽʘʥʪʽ ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʥʝʽʩʪʦʪʥʝ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʩʪʝʙʝʣ ï 15,0 ʪ/ʛʘ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ ï 15,9 ʪ/ʛʘ, 

ʪʦʜʽ ʷʢ ʫ ʽʥʰʠʭ ʚʘʨʽʘʥʪʘʭ ʟʥʠʞʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʙʫʣʦ ʽʩʪʦʪʥʠʤ ʽ 

ʢʦʣʠʚʘʣʦʩʴ ʚ ʤʝʞʘʭ 2,73ï7,46 ʪ/ʛʘ ʽ 3,94ï14,8 ʪ/ʛʘ ʚʽʜʧʦʚʽʜʥʦ. 

ɿ ʚʥʝʩʝʥʥʷʤ N120P60K90 ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʣʝʥʦʾ 

ʤʘʩʠ ʷʢ ʦʜʥʦʚʠʜʦʚʠʭ, ʪʘʢ ʽ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ, ʘʣʝ ʟ ʦʜʥʦʯʘʩʥʠʤ ʟʥʠʞʝʥʥʷʤ ʚ 

ʩʠʣʦʩʥʽʡ ʤʘʩʽ ʢʘʯʘʥʽʚ ʽ ʣʠʩʪʷ.  
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ɿʘ ʮʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʥʘ ʬʦʥʽ ʫʜʦʙʨʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽʩʪʦʪʥʝ 

ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ ʚ ʫʩʽʭ ʚʘʨʽʘʥʪʘʭ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ 

ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʪʘ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ. ʇʨʦʪʝ ʚ ʩʪʨʫʢʪʫʨʽ ʩʠʣʦʩʥʦʾ ʤʘʩʠ ʙʫʣʦ 

ʚʽʜʤʽʯʝʥʦ ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʢʠ ʩʪʝʙʣʘ. ɿʘ ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ ʥʝʽʩʪʦʪʥʝ 

ʟʥʠʞʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʣʠʰʝ ʫ ʚʘʨʽʘʥʪʽ ʩʫʤʽʩʥʦʾ ʩʽʚʙʠ ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʘʤʠ ʚ 

ʦʜʠʥ ʨʷʜʦʢ ï 17,3 ʪ/ʛʘ, ʧʨʠ ʚʨʦʞʘʡʥʦʩʪʽ ʫ ʢʦʥʪʨʦʣʽ ï 18,6 ʪ/ʛʘ. ɺ ʽʥʰʠʭ 

ʚʘʨʽʘʥʪʘʭ ʫʨʦʞʘʡʥʽʩʪʴ ʙʫʣʘ ʥʠʞʯʦʶ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ ʽ ʢʦʣʠʚʘʣʘʩʴ ʚʽʜ 4,38 

ʜʦ 17,2 ʪ/ʛʘ. 

ʋʨʦʞʘʡʥʽʩʪʴ ʢʘʯʘʥʽʚ ʚ ʦʜʥʦʚʠʜʦʚʦʤʫ ʧʦʩʽʚʽ ʢʫʢʫʨʫʜʟʠ ʩʪʘʥʦʚʠʣʘ 

13,4 ʪ/ʛʘ, ʚ ʩʫʤʽʰʢʘʭ ʢʫʢʫʨʫʜʟʘ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ï 12,2, ʦʜʠʥ ʨʷʜʦʢ 

ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ ʨʷʜʦʢ ʩʦʾ ï 9,24, ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ ʨʷʜʦʢ ʩʦʾ ï 10,9, 

ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ ï 9,07, ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ 

ʩʦʾ ï 4,96, ʪʨʠ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ ï 10,8, ʢʫʢʫʨʫʜʟʘ ʟ ʙʦʙʘʤʠ ʚ 

ʦʜʠʥ ʨʷʜʦʢ ï 12,3, ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʘ ï ʦʜʠʥ ʨʷʜʦʢ ʙʦʙʠ ï 8,98, ʜʚʘ ʨʷʜʢʠ 

ʢʫʢʫʨʫʜʟʘ ï ʦʜʠʥ ʨʷʜʦʢ ʙʦʙʠ ï 10,8, ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʘ ï ʜʚʘ ʨʷʜʢʠ ʙʦʙʠ ï 

8,61, ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʘ ï ʜʚʘ ʨʷʜʢʠ ʙʦʙʠ ï 4,20, ʪʨʠ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʘ ï ʜʚʘ 

ʨʷʜʢʠ ʙʦʙʠ ï 10,7 ʪ/ʛʘ. 

ʅʘʡʚʠʱʘ ʚʨʦʞʘʡʥʽʩʪʴ ʣʠʩʪʢʽʚ ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʚ ʦʜʥʦʚʠʜʦʚʦʤʫ 

ʧʦʩʽʚʽ ʢʫʢʫʨʫʜʟʠ ï 10,1 ʪ/ʛʘ, ʘ ʫ ʚʘʨʽʘʥʪʘʭ ʢʫʢʫʨʫʜʟʘ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ï 8,96 

ʪʘ ʢʫʢʫʨʫʜʟʘ ʟ ʙʦʙʘʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ ï 9,09 ʪ/ʛʘ. ɺ ʽʥʰʠʭ ʚʘʨʽʘʥʪʘʭ ʟ ʥʘʩʠʯʝʥʥʷʤ 

ʢʫʢʫʨʫʜʟʠ ʚʠʩʦʢʦʙʽʣʢʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ 

ʚʨʦʞʘʡʥʦʩʪʽ ʣʠʩʪʢʽʚ ʫ ʟʝʣʝʥʽʡ ʤʘʩʽ. 

ʇʦʨʷʜ ʟ ʮʠʤ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ ʥʝʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʯʘʩʢʠ ʙʦʙʦʚʦʛʦ 

ʢʦʤʧʦʥʝʥʪʫ ʚ ʩʪʨʫʢʪʫʨʽ ʩʠʣʦʩʥʦʾ ʤʘʩʠ ʥʘ ʬʦʥʽ ʟʙʽʣʴʰʝʥʥʷ ʡʦʛʦ ʚʨʦʞʘʡʥʦʩʪʽ ʚ 

ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ, ʧʦʨʽʚʥʷʥʦ ʟ ʬʦʥʦʤ N60P30K45 ʪʘ ʙʝʟ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ. ʅʘ 

ʥʘʰʫ ʜʫʤʢʫ ʮʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʦʙʨʠʚ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʚʠʩʦʪʠ ʨʦʩʣʠʥ ʢʫʢʫʨʫʜʟʠ, ʘ ʚʽʜʧʦʚʽʜʥʦ ʽ ʯʘʩʪʢʠ ʩʪʝʙʝʣ ʫ 

ʩʪʨʫʢʪʫʨʽ ʩʠʣʦʩʥʦʾ ʤʘʩʠ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ. 

ɸʥʘʣʦʛʽʯʥʘ ʪʝʥʜʝʥʮʽʷ ʟ ʫʨʦʞʘʡʥʽʩʪʶ ʢʘʯʘʥʽʚ ʽ ʣʠʩʪʷ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʫ 

ʚʘʨʽʘʥʪʘʭ ʢʫʢʫʨʫʜʟʠ ʛʽʙʨʠʜʘ ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ (ʪʘʙʣ. 5.4).  
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ɯʩʪʦʪʥʦ ʥʠʞʯʘ ʚʨʦʞʘʡʥʽʩʪʴ ʢʘʯʘʥʽʚ, ʣʠʩʪʢʽʚ ʽ ʩʪʝʙʝʣ ʬʦʨʤʫʚʘʣʘʩʴ ʫ ʚʩʽʭ 

ʚʘʨʽʘʥʪʘʭ ʥʘ ʬʦʥʽ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʙʨʠʚ. ʊʘʢ, ʫ ʩʫʤʽʰʽ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʚ 

ʦʜʠʥ ʨʷʜʦʢ ʫʨʦʞʘʡʥʽʩʪʴ ʢʘʯʘʥʽʚ ʩʪʘʥʦʚʠʣʘ ï 9,24 ʪ/ʛʘ, ʘ ʣʠʩʪʢʽʚ 7,05 ʪ/ʛʘ, ʪʦʜʽ 

ʷʢ ʫ ʚʘʨʽʘʥʪʽ ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ ï 9,47 ʪʘ 7,18 ʪ/ʛʘ ʚʽʜʧʦʚʽʜʥʦ, 

ʧʦʨʽʚʥʷʥʦ ʟ ʦʜʥʦʚʠʜʦʚʠʤ ʧʦʩʽʚʦʤ ʢʫʢʫʨʫʜʟʠ ï 12,4 ʪ/ʛʘ ʢʘʯʘʥʽʚ ʽ 9,30 ʪ/ʛʘ 

ʣʠʩʪʢʽʚ. ʅʘʡʥʠʞʯʫ ʚʨʦʞʘʡʥʽʩʪʴ ʢʘʯʘʥʽʚ ʪʘ ʣʠʩʪʢʽʚ ʦʪʨʠʤʘʥʦ ʫ ʚʘʨʽʘʥʪʘʭ 

ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ ï 3,60 ʽ 

2,65 ʪ/ʛʘ ʪʘ ʚ ʘʥʘʣʦʛʽʯʥʦʤʫ ʚʘʨʽʘʥʪʽ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ï 4,11 ʪʘ 3,13 ʪ/ʛʘ 

ʚʽʜʧʦʚʽʜʥʦ. 

ʅʘ ʬʦʥʽ N60P30K45 ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ, ʱʦ ʟʘ ʩʽʚʙʠ 

ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ʧʝʨʝʚʠʱʫʚʘʣʘ ʢʦʥʪʨʦʣʴ ʥʘ 1,1 ʪ ʽ ʩʪʘʥʦʚʠʣʘ ï 

40,8 ʪ/ʛʘ. ʅʝʽʩʪʦʪʥʠʤ ʾʾ ʟʥʠʞʝʥʥʷ ʙʫʣʦ ʽ ʟʘ ʩʭʝʤ ʩʽʚʙʠ: ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ 

ʦʜʠʥ ʨʷʜʦʢ ʩʦʾ ï 39,5 ʪ/ʛʘ; ʪʨʠ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ʜʚʘ ʨʷʜʢʠ ʩʦʾ ï 38,8 ʪ/ʛʘ; 

ʢʫʢʫʨʫʜʟʘ ʟ ʙʦʙʘʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ ï 39,4 ʪ/ʛʘ. 

ɿʘ ʽʥʰʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʚ ʫʩʽʭ ʚʘʨʽʘʥʪʘʭ ʟʤʽʰʘʥʠʭ 

ʧʦʩʽʚʽʚ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʽʩʪʦʪʥʝ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʢʘʯʘʥʽʚ, ʣʠʩʪʢʽʚ ʽ ʩʪʝʙʝʣ, ʱʦ 

ʢʦʣʠʚʘʣʠʩʴ ʚ ʤʝʞʘʭ 4,58ï12,1, 3,33ï9,08 ʽ 6,50ï15,8 ʪ/ʛʘ ʧʦʨʽʚʥʷʥʦ ʟ 

ʦʜʥʦʚʠʜʦʚʠʤ ʧʦʩʽʚʦʤ ʢʫʢʫʨʫʜʟʠ 13,3, 10,1 ʽ 17,4 ʪ/ʛʘ. 

ʅʘ ʬʦʥʽ N120P60K90 ʧʨʠʨʽʩʪ ʟʨʽʩ ʜʦ 3,6 ʪ/ʛʘ ʫ ʚʘʨʽʘʥʪʽ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʚ 

ʦʜʠʥ ʨʷʜʦʢ, ʘʙʦ ʫʨʦʞʘʡʥʽʩʪʴ ʩʪʘʥʦʚʠʣʘ ï 48,6 ʪ/ʛʘ. ʋ ʚʘʨʽʘʥʪʽ ʢʫʢʫʨʫʜʟʠ ʟ 

ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʥʝʽʩʪʦʪʥʝ ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʜʦ 

45,2 ʪ/ʛʘ, ʧʨʠ ʅɯʈ0,5 = 2,52 ʪ/ʛʘ. ʂʨʽʤ ʮʴʦʛʦ, ʫ ʚʘʨʽʘʥʪʘʭ ʟʘ ʩʽʚʙʠ: ʜʚʘ ʨʷʜʢʠ 

ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ ʨʷʜʦʢ ʩʦʾ ʽ ʪʨʠ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʥʝʽʩʪʦʪʥʝ ʟʥʠʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʚ ʤʝʞʘʭ 44,7 ʽ 43,8 ʪ/ʛʘ. ɺ ʽʥʰʠʭ 

ʚʘʨʽʘʥʪʘʭ ʚʨʦʞʘʡʥʽʩʪʴ ʙʫʣʘ ʽʩʪʦʪʥʦ ʥʠʞʯʦʶ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ ʽ ʢʦʣʠʚʘʣʘʩʷ 

ʚ ʤʝʞʘʭ ʚʽʜ 25,6 ʜʦ 42,4 ʪ/ʛʘ. 

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʥʘʷʚʥʽʩʪʴ ʙʦʙʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʚ ʩʫʤʽʩʥʦʤʫ ʧʦʩʽʚʽ 

ʟʥʠʞʫʚʘʣʘ ʚʨʦʞʘʡʥʽʩʪʴ ʢʘʯʘʥʽʚ. ʇʨʠ ʯʦʤʫ, ʚ ʩʫʤʽʰʢʘʭ ʟ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ, 

ʯʘʩʪʢʘ ʢʘʯʘʥʽʚ ʫ ʩʠʣʦʩʥʽʡ ʤʘʩʽ ʙʫʣʘ ʥʠʞʯʦʶ, ʧʦʨʽʚʥʷʥʦ ʟ ʘʥʘʣʦʛʽʯʥʠʤʠ 

ʚʘʨʽʘʥʪʘʤʠ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ. ʇʨʠ ʮʴʦʤʫ, ʥʝʽʩʪʦʪʥʝ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ 
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ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʪʽʣʴʢʠ ʫ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ï 13,4 ʪ/ʛʘ, ʘ ʚ ʽʥʰʠʭ 

ʚʘʨʽʘʥʪʘʭ ʙʫʣʦ ʽʩʪʦʪʥʝ ʟʥʠʞʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ. 

ɺʤʽʩʪ ʣʠʩʪʢʽʚ ʫ ʩʪʨʫʢʪʫʨʽ ʩʠʣʦʩʥʦʾ ʤʘʩʠ ʚ ʩʫʤʽʰʢʘʭ ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʦʚʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʙʫʚ ʽʩʪʦʪʥʦ ʥʠʞʯʠʤ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ ï 10,9 ʪ/ʛʘ ʽ ʢʦʣʠʚʘʚʩʷ ʚ 

ʤʝʞʘʭ 4,18ï9,71 ʽ 3,66ï10,1 ʪ/ʛʘ ʫ ʚʘʨʽʘʥʪʘʭ ʟ ʩʦʻʶ ʽ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ 

ʚʽʜʧʦʚʽʜʥʦ. 

ʇʦʜʽʙʥʘ ʪʝʥʜʝʥʮʽʷ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʽ ʟʘ ʚʤʽʩʪʦʤ ʩʪʝʙʝʣ ʫ ʩʠʣʦʩʥʽʡ ʤʘʩʽ. 

ɺʽʜʥʦʩʥʦ ʦʜʥʦʚʠʜʦʚʦʛʦ ʧʦʩʽʚʫ ʢʫʢʫʨʫʜʟʠ (19,5 ʪ/ʛʘ), ʥʝʽʩʪʦʪʥʝ ʟʥʠʞʝʥʥʷ 

ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʙʫʣʦ ʣʠʰʝ ʫ ʚʘʨʽʘʥʪʽ ʢʫʢʫʨʫʜʟʘ ʟ ʙʦʙʘʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ ï 

18,6 ʪ/ʛʘ, ʫ ʪʦʡ ʯʘʩ ʷʢ ʫ ʽʥʰʠʭ ʚʘʨʽʘʥʪʘʭ ʚʤʽʩʪ ʩʪʝʙʝʣ ʟʥʠʞʫʚʘʚʩʷ ʽʩʪʦʪʥʦ. 

ʗʢ ʚʠʜʥʦ ʟ ʥʘʚʝʜʝʥʠʭ ʜʘʥʠʭ ʽʟ ʥʘʩʠʯʝʥʥʷʤ ʩʫʤʽʰʢʠ ʙʦʙʦʚʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʚʽʜʙʫʚʘʣʦʩʷ ʟʥʠʞʝʥʥʷ ʯʘʩʪʢʠ ʢʘʯʘʥʽʚ ʽ ʣʠʩʪʢʽʚ ʫ ʩʪʨʫʢʪʫʨʽ 

ʚʨʦʞʘʶ, ʘʣʝ ʫ ʚʘʨʽʘʥʪʽ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʚʨʦʞʘʶ ʢʘʯʘʥʽʚ ʙʫʣʦ ʥʝʽʩʪʦʪʥʠʤ. ʇʨʠ ʮʴʦʤʫ, ʟʘ ʨʘʭʫʥʦʢ ʩʦʾ, ʫ ʮʴʦʤʫ ʚʘʨʽʘʥʪʽ, 

ʚʽʜʙʫʣʦʩʷ ʧʽʜʚʠʱʝʥʥʷ ʧʦʞʠʚʥʦʩʪʽ ʩʠʣʦʩʥʦʾ ʤʘʩʠ. 

ʆʪʞʝ, ʜʣʷ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʟ ʚʠʩʦʢʦʙʽʣʢʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʥʘ ʩʠʣʦʩ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʢʦʨʤʦʚʽ ʙʦʙʠ ʪʘ ʩʦʶ. ʇʨʠ ʮʴʦʤʫ, ʩʽʚʙʫ 

ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʚ ʦʜʠʥ ʨʷʜʦʢ ʟ ʚʥʝʩʝʥʥʷʤ ʜʦʙʨʠʚ ʫ ʜʦʟʽ N120P60K90, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʥʝʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʢʘʯʘʥʽʚ ʽ ʣʠʩʪʢʽʚ ʫ ʟʝʣʝʥʽʡ ʤʘʩʽ 

ʧʦʨʽʚʥʷʥʦ ʟ ʦʜʥʦʚʠʜʦʚʠʤ ʧʦʩʽʚʦʤ ʢʫʢʫʨʫʜʟʠ. 

 

5.2. ʇʦʞʠʚʥʘ ʮʽʥʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʟ 

ʙʦʙʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. 

 

ɸʥʘʣʽʟ ʦʜʝʨʞʘʥʠʭ ʜʘʥʠʭ ʧʦʢʘʟʘʚ, ʱʦ ʟʘ ʨʦʢʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʽ ʚ ʩʝʨʝʜʥʴʦʤʫ 

ʧʦ ʜʦʩʣʽʜʫ ʟ ʛʽʙʨʠʜʦʤ ʢʫʢʫʨʫʜʟʠ ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ ʫ ʚʘʨʽʘʥʪʘʭ ʟʤʽʰʘʥʠʭ 

ʧʦʩʽʚʽʚ ʙʝʟ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʚʠʭʽʜ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʙʫʚ ʽʩʪʦʪʥʦ ʥʠʞʯʠʡ 

ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ ï 7,01 ʪ/ʛʘ ʽ ʩʪʘʥʦʚʠʚ: ʫ ʚʘʨʽʘʥʪʽ ʢʫʢʫʨʫʜʟʘ ʟ ʩʦʻʶ ʚ 

ʦʜʠʥ ʨʷʜʦʢ ï 6,57; ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟ ʦʜʠʥ ʨʷʜʦʢ ʩʦʾ ï 5,71; ʜʚʘ ʨʷʜʢʠ 

ʢʫʢʫʨʫʜʟʠ ʦʜʠʥ ʨʷʜʦʢ ʩʦʾ ï 6,10; ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ʜʚʘ ʨʷʜʢʠ ʩʦʾ ï 5,63; 
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ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟ ʜʚʘ ʨʷʜʢʠ ʩʦʾ ï 4,15; ʪʨʠ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ʜʚʘ ʨʷʜʢʠ ʩʦʾ ï 

6,03; ʢʫʢʫʨʫʜʟʘ ʟ ʙʦʙʘʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ ï 6,07; ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʘʤʠ 1:1 ï 5,27; 

ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟ ʦʜʠʥ ʨʷʜʦʢ ʙʦʙʠ ï 5,81; ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ʜʚʘ ʨʷʜʢʠ 

ʙʦʙʠ ï 5,14; ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ʜʚʘ ʨʷʜʢʠ ʙʦʙʠ ï 3,43; ʪʨʠ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ 

ʜʚʘ ʨʷʜʢʠ ʙʦʙʠ ï 5,67 ʪ/ʛʘ (ʪʘʙʣ. 5.5). ʅʘʡʥʠʞʯʠʡ ʚʠʭʽʜ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ 

ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ ʚʘʨʽʘʥʪʘʭ ʦʜʥʦʚʠʜʦʚʠʭ ʧʦʩʽʚʽʚ ʩʦʾ ʪʘ ʙʦʙʽʚ 3,32 ʪʘ 2,77 ʪ/ʛʘ 

ʚʽʜʧʦʚʽʜʥʦ. 

ɿʘ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʜʦʟʦʶ N60P30K45 ʚʠʭʽʜ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʚ 

2007 ʨ. ʟʘ ʩʽʚʙʠ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ʩʪʘʥʦʚʠʚ 6,48 ʪ/ʛʘ, ʘ ʚ ʩʫʤʽʩʥʠʭ 

ʧʦʩʽʚʘʭ ʢʫʢʫʨʫʜʟʠ  ̔ʩʦʾ 2:1ï 5,77; ʪʨʠ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ ï 

5,78 ʪ/ʛʘ ̔  ʢʫʢʫʨʫʜʟʘ ʟ ʙʦʙʘʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ ï 5,82 ʪ/ʛʘ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʥʝʽʩʪʦʪʥʝ 

ʟʥʠʞʝʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ ï 6,18 ʪ/ʛʘ. ɺ ʽʥʰʠʭ ʚʘʨʽʘʥʪʘʭ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ 

ʽʩʪʦʪʥʝ ʟʥʠʞʝʥʥʷ ʚʠʭʦʜʫ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ. 

ɺ 2008 ʨ. ʥʝʽʩʪʦʪʥʝ ʧʽʜʚʠʱʝʥʥʷ ʚʠʭʦʜʫ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʫ ʧʦʩʽʚʘʭ 

ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ʜʦ 7,21 ʪ/ʛʘ ʪʘ ʟʥʠʞʝʥʥʷ ʡʦʛʦ ʚʽʜ 5,76 ʜʦ 

6,30 ʪ/ʛʘ ʫ ʚʘʨʽʘʥʪʘʭ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ ʩʽʚʙʠ. 

ɿʤʽʰʘʥʽ ʧʦʩʽʚʤ ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ ʟʘ ʨʽʟʥʦʛʦ ʩʧʦʩʦʙʫ ʩʽʚʙʠ ʚ 

ʘʛʨʦʬʽʪʦʮʝʥʦʟʘʭ ʟʘʙʝʟʧʝʯʠʣʠ ʚʠʭʽʜ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ 3,47ï7,21 ʪ/ʛʘ ʟʘ ʚʥʝʩʝʥʥʷ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ N60P30K45 ʪʘ ʧʦʢʘʟʥʠʢʠ ʟʨʦʩʪʘʣʠ ʥʘ ʬʦʥʽ ʧʦʜʚʽʡʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʜʦ 4,31ï8,60 ʪ/ʛʘ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ 

ʧʽʜʩʽʚʥʦʾ ʢʫʣʴʪʫʨʠ. ɯʩʪʦʪʥʝ ʟʥʠʞʝʥʥʷ ʚʠʭʦʜʫ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʙʫʣʦ ʫ ʚʘʨʽʘʥʪʘʭ 

ʦʜʥʦʚʠʜʦʚʠʭ ʧʦʩʽʚʽʚ ʩʦʾ ʪʘ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ ʽ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʟʘ ʩʭʝʤʦʶ: 

ʢʫʢʫʨʫʜʟʘ ʟ ʩʦʻʶ 1:1; ʢʫʢʫʨʫʜʟʘ ʟ ʙʦʙʦʤʠ ʢʦʨʤʦʚʠʤʠ 1:1; ʢʫʢʫʨʫʜʟʘ ʟ ʙʦʙʦʤʠ 

ʢʦʨʤʦʚʠʤʠ 2:2 ʽ ʢʫʢʫʨʫʜʟʘ ʟ ʙʦʙʦʤʠ ʢʦʨʤʦʚʠʤʠ 1:2. 

ɹʽʣʴʰʽ ʧʦʢʘʟʥʠʢʠ ʚʠʭʦʜʫ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʦʪʨʠʤʘʥʽ ʚ 2009 ʨʦʮʽ ʟʘ ʨʘʭʫʥʦʢ 

ʢʨʘʱʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʜʣʷ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ. ɿʘʚʜʷʢʠ ʯʦʤʫ ʥʝʽʩʪʦʪʥʝ 

ʧʽʜʚʠʱʝʥʥʷ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʫ ʚʘʨʽʘʥʪʘʭ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʚ 

ʦʜʠʥ ʨʷʜʦʢ ï 12,4 ʽ ʢʫʢʫʨʫʜʟʘ ʟ ʙʦʙʘʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ ï 12,0 ʪ/ʛʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʝʤ ï 11,9 ʪ/ʛʘ. ʋ ʚʘʨʽʘʥʪʘʭ ʟʘ ʩʭʝʤʦʶ: ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ 

ʨʷʜʦʢ ʩʦʾ; ʪʨʠ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ;  
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ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ ʨʷʜʦʢ ʙʦʙʽʚ ʽ ʪʨʠ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ 

ʙʦʙʽʚ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʥʝʽʩʪʦʪʥʝ ʟʥʠʞʝʥʥʷ ʚʠʭʦʜʫ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ. ɺ ʨʝʰʪʽ 

ʚʘʨʽʘʥʪʽʚ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʽʩʪʦʪʥʝ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ. 

ʅʘʡʚʠʱʠʡ ʚʠʭʽʜ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ, ʷʢ ʟʘ ʨʦʢʘʤʠ, ʪʘʢ ʽ ʚ ʩʝʨʝʜʥʴʦʤʫ ʧʦ 

ʜʦʩʣʽʜʫ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʥʘ ʬʦʥʽ ʚʥʝʩʝʥʥʷ N120P60K90. ʊʘʢ, ʽʩʪʦʪʥʠʡ ʧʨʠʨʽʩʪ 

ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʚ 2007 ʨʦʮʽ ʙʫʚ ʫ ʚʘʨʽʘʥʪʽ ʟʤʽʰʘʥʦʛʦ ʧʦʩʽʚʫ ʟʘ ʩʭʝʤʦʶ 

ʢʫʢʫʨʫʜʟʘ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ï 8,31 ʪ/ʛʘ, ʘ ʥ ʫ ʚʘʨʽʘʥʪʽ ʢʫʢʫʨʫʜʟʘ ʟ ʙʦʙʘʤʠ 

ʢʦʨʤʦʚʠʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ ï 7,29 ʪ/ʛʘ. ʋ ʚʘʨʽʘʥʪʘʭ ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ 

ʨʷʜʦʢ ʩʦʾ ʪʘ ʪʨʠ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʥʠʞʝʥʥʷ 

ʚʠʭʦʜʫ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʥʘ 0,24 ʪʘ 0,46 ʪ/ʛʘ ʚʽʜʧʦʚʽʜʥʦ. 

ɿʘ ʪʘʢʦʛʦ ʞ ʫʜʦʙʨʝʥʥʷ ʚ ʫʤʦʚʘʭ 2008 ʨʦʢʫ ʥʝʽʩʪʦʪʥʝ ʟʥʠʞʝʥʥʷ ʚʠʭʦʜʫ 

ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʚʽʜʤʽʯʝʥʦ ʫ ʚʘʨʽʘʥʪʘʭ: ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ ʨʷʜʦʢ ʩʦʾ; 

ʪʨʠ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ; ʢʫʢʫʨʫʜʟʘ ʟ ʙʦʙʘʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ ʽ ʪʨʠ 

ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʙʦʙʽʚ ï ʥʘ 0,37, 0,14, 0,16 ʪʘ 0,36 ʪ/ʛʘ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʢʦʥʪʨʦʣʶ ï 7,38 ʪ/ʛʘ. ɯʩʪʦʪʥʠʡ ʧʨʠʨʽʩʪ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʙʫʚ ʫ ʚʘʨʽʘʥʪʽ 

ʟʤʽʰʘʥʦʛʦ ʧʦʩʽʚʫ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ʥʘ 1,22 ʪ/ʛʘ. ɺ ʽʥʰʠʭ 

ʚʘʨʽʘʥʪʘʭ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʽʩʪʦʪʥʝ ʟʥʠʞʝʥʥʷ ʚʠʭʦʜʫ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ. 

ɿʘʚʜʷʢʠ ʩʧʨʠʷʪʣʠʚʠʤ ʧʦʛʦʜʥʠʤ ʫʤʦʚʘʤ ʫ 2009 ʨʦʮʽ ʥʘ ʬʦʥʽ ʚʥʝʩʝʥʥʷ 

N120P60K90 ʥʝʽʩʪʦʪʥʠʡ ʧʨʠʨʽʩʪ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʫ ʚʘʨʽʘʥʪʽ ʢʫʢʫʨʫʜʟʘ ʟ ʙʦʙʘʤʠ 

ʢʦʨʤʦʚʠʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ ʩʪʘʥʦʚʠʚ 14,9 ʪ/ʛʘ, ʘ ʫ ʚʘʨʽʘʥʪʘʭ: ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ 2:1 

ï 14,3; ʢʫʢʫʨʫʜʟʠ  ̔ʩʦʾ 3:2 ï 14,1; ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ʦʜʠʥ ʨʷʜʦʢ ʙʦʙʽʚ ï 13,7 

ʽ ʪʨʠ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ʜʚʘ ʨʷʜʢʠ ʙʦʙʽʚ ï 13,8 ʪ/ʛʘ ʧʦʨʽʚʥʷʥʦ ʟ ʦʜʥʦʚʠʜʦʚʠʤ 

ʧʦʩʽʚʦʤ ʢʫʢʫʨʫʜʟʠ ï 14,7 ʪ/ʛʘ. ʅʘʡʙʽʣʴʰʠʡ ʚʠʭʽʜ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʙʫʚ ʫ ʚʘʨʽʘʥʪʽ 

ʢʫʢʫʨʫʜʟʘ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ï 16,4 ʪ/ʛʘ. 

ɼʝʱʦ ʚʠʱʠʡ ʚʠʭʽʜ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʚ ʫʩʽʭ ʚʘʨʽʘʥʪʘʭ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ ʜʦʩʣʽʜʽ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʽʙʨʠʜʫ ʢʫʢʫʨʫʜʟʠ ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ (ʪʘʙʣ. 5.6). ʊʘʢ, ʥʘ 

ʬʦʥʽ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʥʘʡʚʠʱʠʡ ʚʠʭʽʜ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʙʫʚ ʚ 2009 ʨʦʮʽ ʫ 

ʚʘʨʽʘʥʪʽ ʦʜʥʦʚʠʜʦʚʦʛʦ ʧʦʩʽʚʫ ʢʫʢʫʨʫʜʟʠ ï 9,56 ʪ/ʛʘ. ʅʝʽʩʪʦʪʥʝ ʟʥʠʞʝʥʥʷ ʩʫʭʦʾ 

ʨʝʯʦʚʠʥʠ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʫ ʚʘʨʽʘʥʪʘʭ: ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʘ ʟ ʩʦʻʶ ʚ 

ʦʜʠʥ ʨʷʜʦʢ ï 9,20; ʢʫʢʫʨʫʜʟʠ + ʩʦʾ 2:1 ï 8,93 ʽ ʪʨʠ ʨʷʜʢʠ  
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ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ ï 8,78 ʪ/ʛʘ. ɺ ʽʥʰʠʭ ʚʘʨʽʘʥʪʘʭ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʽʩʪʦʪʥʝ 

ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ. 

ɺ 2007 ʽ 2008 ʨʦʢʘʭ ʫ ʚʘʨʽʘʥʪʽ ʢʫʢʫʨʫʜʟʘ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʥʝʽʩʪʦʪʥʝ ʟʥʠʞʝʥʥʷ ʚʠʭʦʜʫ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʝʤ ï ʥʘ 0,32 ʪʘ 0,25 ʪ/ʛʘ. ɺ ʽʥʰʠʭ ʚʘʨʽʘʥʪʘ ʚʠʭʽʜ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʙʫʚ 

ʽʩʪʦʪʥʦ ʥʠʞʯʠʤ. ʇʦʜʽʙʥʘ ʪʝʥʜʝʥʮʽʷ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʡ ʧʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʩʝʨʝʜʥʽʭ 

ʧʦʢʘʟʥʠʢʽʚ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ. 

ɸʥʘʣʽʟ ʜʘʥʠʭ ʚʠʭʦʜʫ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʫ ʚʘʨʽʘʥʪʘʭ ʦʜʥʦʚʠʜʦʚʠʭ ʽ ʟʤʽʰʘʥʠʭ 

ʧʦʩʽʚʘʭ ʢʫʢʫʨʫʜʟʠ ʥʘ ʬʦʥʽ N60P30K45 ʧʦʢʘʟʘʚ, ʱʦ ʥʘʡʙʽʣʴʰʠʡ ʚʠʭʽʜ ʩʫʭʦʾ 

ʨʝʯʦʚʠʥʠ ʙʫʚ ʫ ʚʘʨʽʘʥʪʘʭ ʦʜʥʦʚʠʜʦʚʠʭ ʧʦʩʽʚʘʭ ʢʫʢʫʨʫʜʟʠ 6,52, 7,00, 12,4 ʽ 

8,64 ʪ/ʛʘ. ʅʝʽʩʪʦʪʥʝ ʧʽʜʚʠʱʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʫ ʚʘʨʽʘʥʪʽ ʢʫʢʫʨʫʜʟʘ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ʥʘ 0,21, 0,59 ʪʘ 

0,30 ʪ/ʛʘ. 

ʋ ʚʘʨʽʘʥʪʘʭ ʟʘ ʩʽʚʙʠ: ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ ʨʷʜʦʢ ʩʦʾ; ʪʨʠ ʨʷʜʢʠ 

ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ; ʢʫʢʫʨʫʜʟʘ ʟ ʙʦʙʘʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ; ʢʫʢʫʨʫʜʟʠ + ʙʦʙʽʚ 

2:1 ʽ ʪʨʠ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʙʦʙʽʚ ʚʽʜʤʽʯʝʥʦ ʥʝʟʥʘʯʥʝ ʟʤʝʥʰʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʚʘʨʽʘʥʪʘʤʠ. 

ɺ ʫʤʦʚʘʭ 2009 ʨʦʢʫ ʥʝʽʩʪʦʪʥʠʡ ʧʨʠʨʽʩʪ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʟʘ 

ʩʽʚʙʠ: ʢʫʢʫʨʫʜʟʘ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ʩʪʘʥʦʚʠʚ 12,5; ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï 

ʦʜʠʥ ʨʷʜʦʢ ʩʦʾ ï 12,8 ʪ/ʛʘ ʧʦʨʽʚʥʷʥʦ ʟ ʦʜʥʦʚʠʜʦʚʠʤ ʧʦʩʽʚʦʤ ʢʫʢʫʨʫʜʟʠ ï 

12,4 ʪ/ʛʘ. ʅʝʽʩʪʦʪʥʝ ʟʥʠʞʝʥʥʷ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʫ ʚʘʨʽʘʥʪʘʭ: ʜʚʘ 

ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ; ʪʨʠ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ ʨʷʜʦʢ ʩʦʾ; 

ʢʫʢʫʨʫʜʟʘ ʟ ʙʦʙʘʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ; ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ ʨʷʜʦʢ ʙʦʙʽʚ ʽ ʪʨʠ 

ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʙʦʙʽʚ. 

ʅʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʚʠʭʦʜʫ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʙʫʣʠ ʫ ʚʘʨʽʘʥʪʽ ʢʫʢʫʨʫʜʟʠ ʟ 

ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ʥʘ ʬʦʥʽ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʜʦʟʦʶ N120P60K90. ʊʘʢ, ʫ 2007 ʨʦʮʽ 

ʽʩʪʦʪʥʝ ʧʝʨʝʚʠʱʝʥʥʷ ʢʦʥʪʨʦʣʶ ʧʦ ʩʫʭʽʡ ʨʝʯʦʚʠʥʽ ʟʘʙʝʟʧʝʯʠʚ ʚʘʨʽʘʥʪ 

ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ʽ ʢʫʢʫʨʫʜʟʘ ʟ ʙʦʙʘʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ ʥʘ 1,12 ʪʘ 

0,65 ʪ/ʛʘ, ʘ ʥʝʽʩʪʦʪʥʠʡ ʧʨʠʨʽʩʪ ï ʫ ʚʘʨʽʘʥʪʽ ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ ʨʷʜʦʢ 

ʩʦʾ (ʥʘ 0,20 ʪ/ʛʘ). ɯʩʪʦʪʥʝ ʟʥʠʞʝʥʥʷ ʚʠʭʦʜʫ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʚ 
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ʚʘʨʽʘʥʪʘʭ: ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ; ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ 

ʨʷʜʦʢ ʙʦʙʽʚ; ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʙʦʙʽʚ ʽ ʪʨʠ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï 

ʜʚʘ ʨʷʜʢʠ ʙʦʙʽʚ. 

ʋ 2008 ʨʦʮʽ ʥʘʡʙʽʣʴʰʠʡ ʚʠʭʽʜ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʙʫʚ ʫ ʚʘʨʽʘʥʪʽ: ʢʫʢʫʨʫʜʟʘ ʟ 

ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ (9,61 ʪ/ʛʘ) ʷʢʠʡ ʟʤʝʥʰʠʚʩʷ ʟʘ ʩʽʚʙʠ ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ 

ʦʜʠʥ ʨʷʜʦʢ ʩʦʾ (8,13 ʪ/ʛʘ); ʫ ʚʘʨʽʘʥʪʽ ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ ʚ ʦʜʠʥ 

ʨʷʜʦʢ ï 8,33 ʪ/ʛʘ ʧʦʨʽʚʥʷʥʦ ʟ ʦʜʥʦʚʠʜʦʚʠʤ ʧʦʩʽʚʦʤ ʢʫʢʫʨʫʜʟʠ ï 7,97 ʪ/ʛʘ. 

ɿʥʠʞʝʥʥʷ ʚʠʭʦʜʫ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʚʽʜʤʽʯʝʥʦ ʫ ʚʘʨʽʘʥʪʘʭ: ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ 

ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ; ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ ʨʷʜʦʢ ʙʦʙʽʚ; ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ 

ï ʜʚʘ ʨʷʜʢʠ ʙʦʙʽʚ ʽ ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʙʦʙʽʚ. 

ʅʘʡʚʠʱʠʡ ʚʠʭʽʜ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʦʜʝʨʞʘʣʠ ʚ ʫʤʦʚʘʭ 2009 ʨʦʢʫ ʫ ʚʘʨʽʘʥʪʽ 

ʢʫʢʫʨʫʜʟʘ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ï 17,5 ʪ/ʛʘ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ ï 15,6 ʪ/ʛʘ. 

ʅʝʽʩʪʦʪʥʠʡ ʧʨʠʨʽʩʪ ʙʫʚ ʫ ʚʘʨʽʘʥʪʽ ʢʫʢʫʨʫʜʟʘ ʟ ʙʦʙʘʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ, ʘ ʽʩʪʦʪʥʝ 

ʟʥʠʞʝʥʥʷ ʚʠʭʦʜʫ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʫ ʚʘʨʽʘʥʪʘʭ: ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ 

ʨʷʜʢʠ ʩʦʾ (10,5); ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ ʨʷʜʦʢ ʙʦʙʽʚ (14,0); ʜʚʘ ʨʷʜʢʠ 

ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʙʦʙʽʚ (13,2) ʽ ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʙʦʙʽʚ 

(8,44 ʪ/ʛʘ). ɺ ʽʥʰʠʭ ʞʝ ʚʘʨʽʘʥʪʘʭ ʙʫʣʦ ʥʝʽʩʪʦʪʥʝ ʟʥʠʞʝʥʥʷ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ. 

ʇʦʜʽʙʥʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʘ ʽ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ. 

ʆʪʞʝ, ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʙʨʠʚ ʚʠʭʽʜ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʫ ʚʘʨʽʘʥʪʘʭ 

ʦʜʥʦʚʠʜʦʚʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʧʝʨʝʚʠʱʫʚʘʚ ʟʤʽʰʘʥʽ ʧʦʩʽʚʠ ʢʫʢʫʨʫʜʟʠ ʟ 

ʚʠʩʦʢʦʙʽʣʢʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ. ʇʨʦʪʝ ʟʘ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʟʤʽʰʘʥʽ ʧʦʩʽʚʠ ʟʘ 

ʚʠʭʦʜʦʤ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʧʝʨʝʚʠʱʫʶʪʴ ʦʜʥʦʚʠʜʦʚʽ ʧʦʩʽʚʠ ʢʫʢʫʨʫʜʟʠ, ʦʩʦʙʣʠʚʦ 

ʮʝ ʙʫʣʦ ʚʽʜʤʽʯʝʥʦ ʫ ʚʘʨʽʘʥʪʘʭ ʜʝ ʢʦʤʧʦʥʝʥʪʠ ʩʫʤʽʰʢʠ ʚʠʩʽʚʘʣʠʩʴ ʚ ʦʜʠʥ ʨʷʜʦʢ 

ʥʘ ʬʦʥʽ ʚʥʝʩʝʥʥʷ N120P60K90. 

ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʥʘ ʥʝʫʜʦʙʨʝʥʦʤʫ ʬʦʥʽ 

ʥʘʡʚʠʱʠʡ ʚʠʭʽʜ ʢʦʨʤʦʚʠʭ ʦʜʠʥʠʮʴ ʙʫʚ ʫ ʢʦʥʪʨʦʣʽ. ʎʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ 

ʫʧʨʦʜʦʚʞ ʫʩʽʭ ʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʴ ʧʽʜ ʯʘʩ ʚʠʨʦʱʫʚʘʥʥʷ ʦʙʦʭ ʛʽʙʨʠʜʽʚ ï 

ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ ʽ ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ. 

ʅʘ ʬʦʥʽ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʚ ʜʦʟʽ N60P30K45 ʚ ʫʤʦʚʘʭ 2007 ʨʦʢʫ 

ʚ ʜʦʩʣʽʜʽ ʟ ʛʽʙʨʠʜʦʤ ʢʫʢʫʨʫʜʟʠ ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ ʥʝʽʩʪʦʪʥʠʡ ʧʨʠʨʽʩʪ ʚʠʭʦʜʫ 

ʢʦʨʤʦʚʠʭ ʦʜʠʥʠʮʴ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ ʚʘʨʽʘʥʪʽ ʧʦʩʽʚʫ ʢʫʢʫʨʫʜʟʘ ʟ ʩʦʻʶ ʚ ʦʜʠʥ 
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ʨʷʜʦʢ ï 0,25 ʪ/ʛʘ, ʘ ʚ 2008 ʽ 2009 ʨʦʢʘʭ ʫ ʮʴʦʤʫ ʞ ʚʘʨʽʘʥʪʽ ʧʨʠʨʽʩʪ ʙʫʚ ʽʩʪʦʪʥʠʤ 

0,63 ʪʘ 0,50 ʪ/ʛʘ ʚʽʜʧʦʚʽʜʥʦ (ʪʘʙʣ. 5.7). ɺʽʜʤʽʯʝʥʦ ʟʥʠʞʝʥʥʷ ʚʠʭʦʜʫ ʢʦʨʤʦʚʠʭ 

ʦʜʠʥʠʮʴ ʫʧʨʦʜʦʚʞ ʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʫ ʚʘʨʽʘʥʪʘʭ: ʪʨʠ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï 

ʜʚʘ ʨʷʜʢʠ ʩʦʾ ʽ ʢʫʢʫʨʫʜʟʘ ʟ ʙʦʙʘʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ. ʇʨʠ ʮʴʦʤʫ ʚ ʦʩʪʘʥʥʴʦʤʫ 

ʚʘʨʽʘʥʪʽ ʚ ʫʤʦʚʘʭ 2009 ʨʦʢʫ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʥʝʽʩʪʦʪʥʝ ʧʽʜʚʠʱʝʥʥʷ ʢʦʨʤʦʚʠʭ 

ʦʜʠʥʠʮʴ ʟ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʠʥʠʮʶ ʧʣʦʱʽ ʧʦʩʽʚʫ. 

ʊʘʙʣʠʮʷ 5.7 

ɺʠʭʽʜ ʢʦʨʤʦʚʠʭ ʦʜʠʥʠʮʴ ʽʟ ʦʜʥʦʚʠʜʦʚʠʭ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ 

ʛʽʙʨʠʜʫ ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ, ʪ/ʛʘ 

ɺʘʨʽʘʥʪʠ ʜʦʩʣʽʜʫ 2007 ʨʽʢ 2008 ʨʽʢ 2009 ʨʽʢ 
ʉʝʨʝʜʥʻ ʟʘ 

ʪʨʠ ʨʦʢʠ 

1 2 3 4 5 

ɹʝʟ ʜʦʙʨʠʚ (ʢʦʥʪʨʦʣʴ) 

ʂʫʢʫʨʫʜʟʘ (ʢʦʥʪʨʦʣʴ) 4,89 5,45 8,17 6,17 

ʉʦʷ 2,07 2,69 4,22 2,99 

ɹʦʙʠ ʢʦʨʤʦʚʽ 2,17 2,36 3,08 2,54 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ (ʚ 1 ʨʷʜʦʢ)  4,80 5,18 7,56 5,84 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:1  3,90 4,44 6,91 5,08 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:1 4,23 4,62 7,44 5,43 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:2 3,88 4,31 6,84 5,01 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:2 2,99 3,37 4,72 3,69 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 3:2 4,21 4,60 7,29 5,37 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ 

(ʚ 1 ʨʷʜʦʢ) 
4,26 4,67 7,15 5,36 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 1:1 3,60 4,05 6,33 4,66 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 2:1  3,96 4,39 7,07 5,14 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 2:2 3,41 4,08 6,16 4,55 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 1:2 2,35 2,73 4,03 3,03 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 3:2 3,73 4,37 6,95 5,02 

ʅɯʈ05 0,32 0,34 0,41 0,37 

  ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 5.7 
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1 2 3 4 5 

N60P30K45 

ʂʫʢʫʨʫʜʟʘ (ʢʦʥʪʨʦʣʴ) 5,48 5,76 10,5 7,24 

ʉʦʷ 2,64 2,81 4,87 3,44 

ɹʦʙʠ ʢʦʨʤʦʚʽ 2,28 2,34 4,43 3,02 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ (ʚ 1 ʨʷʜʦʢ)  5,73 6,39 11,0 7,72 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:1  4,65 5,13 9,54 6,44 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:1 5,10 5,54 10,2 6,96 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:2 4,85 5,29 9,38 6,51 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:2 3,53 3,75 6,97 4,75 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 3:2 5,14 5,65 10,1 6,98 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ 

(ʚ 1 ʨʷʜʦʢ) 
5,17 5,54 10,6 7,11 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 1:1 4,48 4,73 8,84 6,02 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 2:1  4,89 5,35 9,76 6,67 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 2:2 4,33 4,84 8,75 5,97 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 1:2 2,89 3,07 5,91 3,96 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 3:2 4,84 5,34 9,74 6,64 

ʅɯʈ05 0,36 0,43 0,49 0,43 

N120P60K90 

ʂʫʢʫʨʫʜʟʘ (ʢʦʥʪʨʦʣʴ) 6,37 6,52 12,9 8,61 

ʉʦʷ 2,98 3,05 5,74 3,92 

ɹʦʙʠ ʢʦʨʤʦʚʽ 2,57 2,62 4,91 3,37 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ (ʚ 1 ʨʷʜʦʢ)  7,46 7,67 14,6 9,91 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:1  5,67 6,05 12,0 7,91 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:1 6,24 6,28 12,7 8,42 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:2 5,62 5,94 11,8 7,80 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:2 4,05 4,36 8,58 5,66 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 3:2 6,06 6,44 12,5 8,35 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ 

(ʚ 1 ʨʷʜʦʢ) 
6,45 6,67 13,2 8,77 

 ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 5.7 



133 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 1:1 5,26 5,75 11,2 7,39 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 2:1  5,78 6,02 12,1 7,97 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 2:2 5,15 5,54 11,1 7,25 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 1:2 3,38 3,81 7,35 4,85 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 3:2 5,86 6,28 12,2 8,12 

ʅɯʈ05 0,42 0,51 0,69 0,53 

 

ʅʘ ʬʦʥʽ ʥʘʡʙʽʣʴʰʦʾ ʥʦʨʤʠ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ (N120P60K90) ʽʩʪʦʪʥʠʡ ʧʨʠʨʽʩʪ 

ʢʦʨʤʦʚʠʭ ʦʜʠʥʠʮʴ ʙʫʚ ʫ ʚʘʨʽʘʥʪʽ ʢʫʢʫʨʫʜʟʘ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ï 1,09, 1,15 ʪʘ 

1,70 ʪ/ʛʘ ʚʽʜʧʦʚʽʜʥʦ ʫ 2007, 2008 ʽ 2009 ʨʦʢʘʭ, ʘ ʥʝʽʩʪʦʪʥʠʡ, ʥʘ ʨʽʚʥʽ 0,08ï

0,30 ʪ/ʛʘ ï ʫ ʚʘʨʽʘʥʪʽ ʢʫʢʫʨʫʜʟʘ ʟ ʙʦʙʘʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ.  

ʅʝʽʩʪʦʪʥʝ ʟʥʠʞʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʙʫʣʦ ʫ ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ 

ʨʷʜʦʢ ʩʦʾ ʪʘ ʪʨʠ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ, ʪʦʜʽ ʷʢ ʫ ʽʥʰʠʭ ʚʘʨʽʘʥʪʘʭ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʡʦʛʦ ʽʩʪʦʪʥʝ ʟʥʠʞʝʥʥʷ. 

ʆʜʥʘʢ, ʥʘʡʙʽʣʴʰʠʡ ʚʠʭʽʜ ʢʦʨʤʦʚʠʭ ʦʜʠʥʠʮʴ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʚ ʜʦʩʣʽʜʽ ʟ 

ʛʽʙʨʠʜʦʤ ʢʫʢʫʨʫʜʟʠ ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ ʧʨʠ ʫʜʦʙʨʝʥʥʽ N120P60K90 (ʪʘʙʣ. 5.8). 

ʊʘʢ ʫ ʚʘʨʽʘʥʪʽ ʢʫʢʫʨʫʜʟʘ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʚ 7,74, 8,49 

ʽ 15,6 ʪ/ʛʘ ʚʽʜʧʦʚʽʜʥʦ ʚ 2007, 2008 ʽ 2009 ʨʦʢʘʭ, ʱʦ ʽʩʪʦʪʥʦ ʧʝʨʝʚʠʱʫʚʘʣʦ 

ʢʦʥʪʨʦʣʴ, ʘ ʥʝʽʩʪʦʪʥʠʡ ʧʨʠʨʽʩʪ ʟʘ ʮʽ ʞ ʨʦʢʠ ʙʫʚ ʫ ʚʘʨʽʘʥʪʽ ʪʨʠ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ 

ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ. 

ʅʝʽʩʪʦʪʥʝ ʟʥʠʞʝʥʥʷ ʢʦʨʤʦʚʠʭ ʦʜʠʥʠʮʴ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʫ ʚʘʨʽʘʥʪʘʭ: ʦʜʠʥ 

ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ ʨʷʜʦʢ ʩʦʾ; ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ ʽ ʜʚʘ 

ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ ʨʷʜʦʢ ʙʦʙʽʚ ï ʥʘ ʨʽʚʥʽ 0,21ï0,79 ʪ/ʛʘ, ʪʦʜʽ ʷʢ ʽʩʪʦʪʥʝ 

ʟʥʠʞʝʥʥʷ ʙʫʣʦ ʚ ʚʘʨʽʘʥʪʘʭ: ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ; ʜʚʘ ʨʷʜʢʠ 

ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʙʦʙʽʚ ʽ ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʙʦʙʽʚ ʥʘ 0,90ï

6,25 ʪ/ʛʘ. 

ʆʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʟ ʚʠʩʦʢʦʙʽʣʢʦʚʠʤʠ 

ʢʫʣʴʪʫʨʘʤʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʦʨʽʚʥʷʥʦ ʟ ʦʜʥʦʚʠʜʦʚʠʤʠ ʧʦʩʽʚʘʤʠ ʢʫʢʫʨʫʜʟʠ 

ʚʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʠʡ ʚʠʭʽʜ ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ, ʟʘʚʜʷʢʠ ʯʦʤʫ 

ʟʙʘʣʘʥʩʦʚʫʶʪʴ ʢʦʨʤ ʽ ʟʘʧʦʙʽʛʘʶʪʴ ʡʦʛʦ ʧʝʨʝʚʠʪʨʘʪʘʤ. ɿʘ ʜʘʥʠʤʠ ʙʘʛʘʪʴʦʭ 

ʘʚʪʦʨʽʚ ʟʤʽʰʘʥʽ ʧʦʩʽʚʠ ʜʦʟʚʦʣʷʶʪʴ ʧʽʜʚʠʱʠʪʠ ʚʠʭʽʜ ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ ʜʦ 
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25 % ʧʦʨʽʚʥʷʥʦ ʟ ʤʦʥʦ ʧʦʩʽʚʘʤʠ ʢʫʢʫʨʫʜʟʠ [122 ï 128]. 

ʊʘʙʣʠʮʷ 5.8 

ɺʠʭʽʜ ʢʦʨʤʦʚʠʭ ʦʜʠʥʠʮʴ ʽʟ ʦʜʥʦʚʠʜʦʚʠʭ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ 

ʛʽʙʨʠʜʫ ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ, ʪ/ʛʘ 

ɺʘʨʽʘʥʪʠ ʜʦʩʣʽʜʫ 2007 ʨʽʢ 2008 ʨʽʢ 2009 ʨʽʢ 
ʉʝʨʝʜʥʻ ʟʘ 

ʪʨʠ ʨʦʢʠ 

1 2 3 4 5 

ɹʝʟ ʜʦʙʨʠʚ (ʢʦʥʪʨʦʣ)ɹ 

ʂʫʢʫʨʫʜʟʘ (ʢʦʥʪʨʦʣʴ) 5,18 5,73 8,41 6,44 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ (ʚ 1 ʨʷʜʦʢ)  4,94 5,57 8,19 6,23 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:1  4,02 4,64 6,98 5,21 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:1 4,39 4,99 7,95 5,78 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:2 3,99 4,58 7,24 5,27 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:2 2,86 3,06 5,62 3,85 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 3:2 4,36 4,91 7,81 5,70 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ 

(ʚ 1 ʨʷʜʦʢ) 
4,39 5,02 7,46 5,62 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 1:1 3,76 4,30 6,70 4,92 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 2:1  4,11 4,72 7,50 5,44 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 2:2 3,53 4,16 6,59 4,76 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 1:2 2,42 2,87 4,35 3,21 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 3:2 4,10 4,70 7,47 5,42 

ʅɯʈ05 0,34 0,39 0,65 0,36 

N60P30K45 

ʂʫʢʫʨʫʜʟʘ (ʢʦʥʪʨʦʣʴ) 5,79 6,18 10,9 7,63 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ (ʚ 1 ʨʷʜʦʢ)  5,95 6,74 11,1 7,94 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:1  5,13 5,53 10,1 6,93 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:1 5,66 6,05 11,3 7,67 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:2 5,34 5,57 10,3 7,08 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:2 3,85 4,09 7,34 5,09 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 3:2 5,72 5,94 11,1 7,60 

 ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 5.8 
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1 2 3 4 5 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ 

(ʚ 1 ʨʷʜʦʢ) 
5,61 6,03 10,7 7,45 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 1:1 4,72 5,17 9,84 6,58 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 2:1  5,37 5,71 10,8 7,29 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 2:2 5,00 5,12 9,38 6,50 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 1:2 3,41 3,53 6,39 4,44 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 3:2 5,45 5,72 10,8 7,32 

ʅɯʈ05 0,36 0,43 0,82 0,58 

N120P60K90 

ʂʫʢʫʨʫʜʟʘ (ʢʦʥʪʨʦʣʴ) 6,69 7,05 13,7 9,16 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ (ʚ 1 ʨʷʜʦʢ)  7,74 8,49 15,6 10,6 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:1  6,42 6,84 13,3 8,84 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:1 7,01 7,32 13,4 9,26 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 2:2 6,37 6,65 12,9 8,64 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 1:2 4,68 4,86 9,35 6,29 

ʂʫʢʫʨʫʜʟʘ + ʩʦʷ, 3:2 6,76 7,14 13,7 9,20 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ 

(ʚ 1 ʨʷʜʦʢ) 
7,28 7,37 14,5 9,72 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 1:1 5,92 6,34 12,4 8,22 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 2:1  6,47 6,79 13,5 8,90 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 2:2 5,10 6,15 11,7 7,64 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 1:2 4,07 4,26 7,45 5,26 

ʂʫʢʫʨʫʜʟʘ + ʙʦʙʠ ʢʦʨʤʦʚʽ, 3:2 6,58 6,82 13,3 8,89 

ʅɯʈ05 0,52 0,56 1,09 0,83 

 

ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʚ, ʱʦ ʥʘʡʙʽʣʴʰʠʡ ʚʤʽʩʪ ʩʠʨʦʛʦ 

ʧʨʦʪʝʾʥʫ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʟʘ ʥʫʣʴʦʚʦʛʦ ʬʦʥʫ ʫʜʦʙʨʝʥʥʷ. ʊʘʢ, ʥʘʡʚʠʱʠʡ ʡʦʛʦ 

ʚʤʽʩʪ ʚʧʨʦʜʦʚʞ ʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʴ ʟʘʬʽʢʩʦʚʘʥʦ ʚ ʦʜʥʦʚʠʜʦʚʠʭ ʧʦʩʽʚʘʭ ʩʦʾ ï 19,5 

ʽ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ ï 19,7% (ʪʘʙʣ. 5.9). ɺʘʨʽʘʥʪʠ ʩʫʤʽʩʥʦʾ ʩʽʚʙʠ ʢʫʢʫʨʫʜʟʠ ʟ 

ʙʦʙʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʟʘ ʨʘʭʫʥʦʢ ʦʩʪʘʥʥʽʭ ʧʝʨʝʚʘʞʘʚ ʦʜʥʦʚʠʜʦʚʠʡ ʧʦʩʽʚ 

ʟʣʘʢʫ. ʇʨʠ ʩʽʚʙʽ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʟʘ ʨʽʟʥʠʭ ʩʭʝʤ, ʚʤʽʩʪ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ 
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ʢʦʣʠʚʘʚʩʷ ʚʽʜ 11,5 ï 12,2% ʜʦ 11,7 ï 12,4%, ʘʙʦ ʩʪʘʥʦʚʠʚ ʚʽʜʧʦʚʽʜʥʦ ʚʽʜ 0,50 ï 

0,66 ʪ/ʛʘ ʜʦ 0,63 ï 1,05 ʪ/ʛʘ. ɼʝʱʦ ʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʚʽʜʤʽʯʝʥʦ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʩʫʤʽʰʢʘʭ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ, ʜʝ ʚʤʽʩʪ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ ʩʢʣʘʜʘʚ ʚʽʜ 12,0 ï 12,5% 

ʜʦ 12,3 ï 12,6% ʟʘ ʨʽʟʥʠʭ ʩʭʝʤ ʚʠʩʽʚʫ ʢʦʤʧʦʥʝʥʪʽʚ, ʧʨʠ ʮʴʦʤʫ ʡʦʛʦ ʚʠʭʽʜ 

ʩʪʘʥʦʚʠʚ ʚʽʜ 0,49 ï 0,60 ʪ/ʛʘ ʜʦ 0,56 ï 1,02 ʪ/ʛʘ, ʱʦ ʦʙʫʤʦʚʣʶʚʘʣʦʩʷ 

ʧʽʜʩʠʭʘʥʥʷʤ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ ʽ ʟʥʠʞʝʥʥʷʤ ʧʦʞʠʚʥʦʾ ʮʽʥʥʦʩʪʽ. 

ʅʘʡʥʠʞʯʡ ʚʠʭʽʜ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ ʟʘʬʽʢʩʦʚʘʥʦ ʚ ʦʜʥʦʚʠʜʦʚʦʤʫ ʧʦʩʽʚʽ 

ʢʫʢʫʨʫʜʟʠ ʥʘ ʨʽʚʥʽ 8,8%, ʘʙʦ 0,62 ʪ/ʛʘ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʩʪʦʧʦʢʘʟʘʣʠ, ʱʦ ʥʘ ʬʦʥʽ ʙʝʟ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʚ ʫʤʦʚʘʭ 2007 

ʨʦʢʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚ ʩʫʤʽʰʢʘʭ ʢʫʢʫʨʫʜʟʠ ʨʘʥʥʴʦʩʪʠʛʣʦʛʦ ʛʽʙʨʠʜʘ 

ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ ʽʩʪʦʪʥʠʡ ʚʠʭʽʜ ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ 

ʟʘʣʝʞʘʚ ʚʽʜ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʚ ʘʛʨʦʬʽʪʦʮʝʥʦʟʽ, ʷʢʠʡ ʟʤʽʥʶʚʘʚʩʷ ʟʘ 

ʚʘʨʽʘʥʪʘʤʠ ʪʘ ʩʪʘʥʦʚʠʚ: ʢʫʢʫʨʫʜʟʘ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ (0,47); ʜʚʘ ʨʷʜʢʠ 

ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ ʨʷʜʦʢ ʩʦʾ (0,40); ʪʨʠ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ (0,39); 

ʢʫʢʫʨʫʜʟʘ ʟ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ (0,43); ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï 

ʦʜʠʥ ʨʷʜʦʢ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ (0,39 ʪ/ʛʘ) ʧʦʨʽʚʥʷʥʦ ʟ ʦʜʥʦʚʠʜʦʚʠʤ ʧʦʩʽʚʦʤ 

ʢʫʢʫʨʫʜʟʠ (0,35 ʪ/ʛʘ). ɯʩʪʦʪʥʝ ʟʥʠʞʝʥʥʷ ʚʠʭʦʜʫ ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʫ ʚʘʨʽʘʥʪʘʭ: ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ ʥʘ 0,06 ʽ ʦʜʠʥ 

ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ ʥʘ 0,11 ʪ/ʛʘ, ʘ ʥʝʽʩʪʦʪʥʝ ʟʥʠʞʝʥʥʷ 

ï ʫ ʚʘʨʽʘʥʪʘʭ ʦʜʥʦʚʠʜʦʚʠʭ ʧʦʩʽʚʽʚ ʩʦʾ ʪʘ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ ʽ ʩʫʤʽʰʢʠ ʜʚʘ ʨʷʜʢʠ 

ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ. 

ʋ 2008 ʨʦʮʽ ʽʩʪʦʪʥʦ ʧʝʨʝʚʠʱʫʚʘʣʠ ʢʦʥʪʨʦʣʴ ʟʘ ʚʠʭʦʜʦʤ ʧʝʨʝʪʨʘʚʥʦʛʦ 

ʧʨʦʪʝʾʥʫ ʚʘʨʽʘʥʪʠ ʟʘ ʩʭʝʤʦʶ ʧʦʩʽʚʫ: ʢʫʢʫʨʫʜʟʘ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ; ʜʚʘ ʨʷʜʢʠ 

ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ ʨʷʜʦʢ ʩʦʾ; ʯʝʨʝʟʨʷʜʥʦ ʢʫʢʫʨʫʜʟʘ  ̔ʩʦʷ ʽ ʘʥʘʣʦʛʽʯʥʽ ʚʘʨʽʘʥʪʠ 

ʩʫʤʽʰʦʢ ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ ï ʚʽʜʧʦʚʽʜʥʦ ʥʘ 0,12, 0,04, 0,05, 0,08, 

0,04, 0,04 ʪ/ʛʘ. ʅʝʽʩʪʦʪʥʝ ʟʥʠʞʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʫ ʚʘʨʽʘʥʪʽ ʦʜʥʦʚʠʜʦʚʦʛʦ 

ʧʦʩʽʚʫ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ, ʘ ʽʩʪʦʪʥʝ ʡʦʛʦ ʟʤʝʥʰʝʥʥʷ ʫ ʚʘʨʽʘʥʪʘʭ ʦʜʠʥ ʨʷʜʦʢ 

ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ (0,32) ʽ ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʙʦʙʽʚ 

ʢʦʨʤʦʚʠʭ (0,27 ʪ/ʛʘ). 

ɼʝʱʦ ʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʚʠʭʦʜʫ ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ ʙʫʣʠ ʟʘ ʫʤʦʚ 
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ʚʠʨʦʱʫʚʘʥʥʷ ʦʜʥʦʚʠʜʦʚʠʭ ʽ ʟʤʽʰʘʥʠʭ ʢʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʦʚʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʚ 2009 ʨʦʮʽ. ʊʘʢ, ʽʩʪʦʪʥʝ ʟʥʠʞʝʥʥʷ ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ ʙʫʣʦ 

ʫ ʚʘʨʽʘʥʪʘʭ ʧʦʩʽʚʫ: ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ; ʦʜʠʥ ʨʷʜʦʢ 

ʢʫʢʫʨʫʜʟʠ ʜʚʘ ʨʷʜʢʠ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ ʽ ʚ ʦʜʥʦʚʠʜʦʚʦʤʫ ʧʦʩʽʚʽ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ 

ï ʥʘ 34, 47 ʽ 29 % ʚʽʜʧʦʚʽʜʥʦ. ʅʝʽʩʪʦʪʥʠʡ ʧʨʠʨʽʩʪ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ 

ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ ʚʘʨʽʘʥʪʘʭ ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ ʨʷʜʦʢ ʙʦʙʽʚ ʢʦʨʤʦʢʠʭ 

(0,63) ʽ ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ (0,60 ʪ/ʛʘ) ʧʦʨʽʚʥʷʥʦ 

ʟ ʦʜʥʦʚʠʜʦʚʠʤ ʧʦʩʽʚʦʤ ʢʫʢʫʨʫʜʟʠ 0,58 ʪ/ʛʘ. 

ɸʥʘʣʽʟ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʚ, ʱʦ ʥʝʽʩʪʦʪʥʠʡ 

ʧʨʠʨʽʩʪ ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ ʙʫʚ ʫ ʚʘʨʽʘʥʪʘʭ ʟʘ ʩʭʝʤʠ ʩʽʚʙʠ: ʢʫʢʫʨʫʜʟʠ  ̔ʩʦʾ 

1:1 (0,48); ʢʫʢʫʨʫʜʟʠ  ̔ʩʦʾ 2:2 (0,47); ʢʫʢʫʨʫʜʟʠ  ̔ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ 1:1 (0,46) ʽ 

ʢʫʢʫʨʫʜʟʠ  ̔ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ 2:2 (0,45 ʪ/ʛʘ). 

ɯʩʪʦʪʥʝ ʟʥʠʞʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʙʫʣʦ ʚʽʜʤʽʯʝʥʝ ʫ ʚʘʨʽʘʥʪʘʭ: ʦʜʠʥ ʨʷʜʦʢ 

ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ (0,36); ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʙʦʙʽʚ 

ʢʦʨʤʦʚʠʭ (0,30) ʡ ʦʜʥʦʚʠʜʦʚʦʤʫ ʧʦʩʽʚʽ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ (0,39 ʪ/ʛʘ). 

ɯʟ ʚʥʝʩʝʥʥʷʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʜʦʟʦʶ N60P30K45 ʚʽʜʙʫʣʦʩʷ ʜʝʷʢʝ 

ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʟʤʝʥʰʝʥʥʷʤ ʚʟʘʻʤʥʦʛʦ 

ʘʣʝʣʦʧʘʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʢʦʤʧʦʥʝʥʪʽʚ ʩʫʤʽʰʢʠ ʚ ʘʛʨʦʬʽʪʦʮʝʥʦʟʽ. ɼʘʥʘ 

ʪʝʥʜʝʥʮʽʷ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʟʘ ʚʩʽʤʘ ʨʦʢʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʽ ʥʝʟʘʣʝʞʘʣʘ ʚʽʜ ʩʧʦʩʦʙʫ 

ʩʚʙʠ. ʊʘʢ, ʥʘʡʙʽʣʴʰʠʡ ʚʤʽʩʪ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ ʚ ʩʫʤʽʰʢʘʭ, ʘ ʚʽʜʧʦʚʽʜʥʦ ʽ ʡʦʛʦ 

ʚʠʭʽʜ ʩʧʦʩʪʘʨʽʛʘʚʩʷ ʫ ʚʘʨʽʘʥʪʘʭ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ (11,9%, ʘʙʦ 

1,03 ʪ/ʛʘ) ʽ ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʘʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ (12,2%, ʘʙʦ 0,98 ʪ/ʛʘ). 

ɿʘ ʜʘʥʦʛʦ ʬʦʥʫ ʫʜʦʙʨʝʥʥʷ ʧʝʨʝʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ 

ʩʫʤʽʰʢʘʤʠ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʶʻ ʦʜʥʦʚʠʜʦʚʦʛʦ ʧʦʩʽʚʫ ʢʫʢʫʨʫʜʟʠ ʩʪʘʥʦʚʠʣʦ 2,6 ï 

3,1%, ʘ ʟʘ ʩʽʚʙʠ ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ 3,1 ï 3,3%. ʇʨʠ ʮʴʦʤʫ 

ʚʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ ʟʘ ʨʦʢʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʤʘʡʞʝ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ, 

ʘ ʡʦʛʦ ʚʠʭʽʜ ʟʙʽʣʴʰʫʚʘʚʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʛʽʜʨʦʪʝʨʤʽʯʥʠʭ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ 

ʚ ʥʘʧʨʷʤʢʫ ʟʨʦʩʪʘʥʥʷ. 
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ɼʝʱʦ ʚʠʱʠʤ ʚʠʭʽʜ ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ ʙʫʚ ʥʘ ʬʦʥʽ N60P30K45. ʊʘʢ, ʫ 

2007 ʨʦʮʽ ʥʝʽʩʪʦʪʥʠʡ ʧʨʠʨʽʩʪ ʙʫʚ ʫ ʚʘʨʽʘʥʪʘʭ ʦʜʥʦʚʠʜʦʚʦʛʦ ʧʦʩʽʚʫ ʩʦʾ ï 0,40 ʽ 

ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ ï 0,42 ʪ/ʛʘ, ʘ ʽʩʪʦʪʥʝ ʟʥʠʞʝʥʥʷ 

ʫ ʚʘʨʽʘʥʪʘʭ: ʦʜʥʦʚʠʜʦʚʠʡ ʧʦʩʽʚ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭï 0,33; ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï 

ʜʚʘ ʨʷʜʢʠ ʩʦʾ ï 0,32 ʪʘ ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ ï 

0,28 ʪ/ʛʘ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ ï 0,39 ʪ/ʛʘ. ʇʦʜʽʙʥʘ ʪʝʥʜʝʥʮʽʷ ʽʩʪʦʪʥʦʛʦ 

ʟʥʠʞʝʥʷ ʚʠʭʦʜʫ ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʽ ʚ 2008 ʪʘ 2009 ʨʦʢʘʭ. 

ʋ ʽʥʰʠʭ ʚʘʨʽʘʥʪʘʭ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʽʩʪʦʪʥʠʡ ʧʨʠʨʽʩʪ ʚʠʭʦʜʫ ʧʝʨʝʪʨʘʚʥʦʛʦ 

ʧʨʦʪʝʾʥʫ. 

ɺ 2008 ʨʦʮʽ ʥʝʽʩʪʦʪʥʠʡ ʧʨʠʨʽʩʪ ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ ʙʫʚ ʪʽʣʴʢʠ ʫ 

ʚʘʨʽʘʥʪʽ ʦʜʥʦʚʠʜʦʚʦʛʦ ʧʦʩʽʚʫ ʩʦʾ. ɯʩʪʦʪʥʠʡ ʧʨʠʨʽʩʪ ʚ 2008 ʽ 2009 ʨʦʢʘʭ 

ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ ʚʘʨʽʘʥʪʘʭ ʩʫʤʽʰʦʢ: ʢʫʢʫʨʫʜʟʘ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ; ʦʜʠʥ ʨʷʜʦʢ 

ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ ʨʷʜʦʢ ʩʦʾ; ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ ʨʷʜʦʢ ʩʦʾ; ʜʚʘ ʨʷʜʢʠ 

ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ; ʪʨʠ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ ʪʘ ʚ 

ʘʥʘʣʦʛʽʯʥʠʭ ʚʘʨʽʘʥʪʘʭ ʩʫʤʽʰʦʢ ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ. 

ɯʩʪʦʪʥʠʡ ʧʨʠʨʽʩʪ ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ ʚ ʫʩʽ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʬʦʥʽ 

ʚʥʝʩʝʥʥʷ N120P60K90 ʙʫʚ ʫ ʚʘʨʽʘʥʪʘʭ ʢʫʢʫʨʫʜʟʘ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ̔  ʢʫʢʫʨʫʜʟʘ 

ʟ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ, ʱʦ ʧʝʨʝʚʠʱʫʚʘʣʠ ʢʦʥʪʨʦʣʴ ʥʘ 0,17ï0,29 

ʪ/ʛʘ, ʘ ʚ 2009 ʨʦʮʽ ʪʘʢʦʞ ʫ ʚʘʨʽʘʥʪʽ ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʘ ï ʦʜʠʥ ʨʷʜʦʢ ʩʦʷ. ʊʦʜʽ 

ʷʢ ʫ 2007 ʽ 2008 ʨʦʢʘʭ ʫ ʮʴʦʤʫ ʚʘʨʽʘʥʪʽ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʥʝʽʩʪʦʪʥʠʡ ʧʨʠʨʽʩʪ 

ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ ʥʘ 0,01 ʪ/ʛʘ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʤʠ 

ʧʦʛʦʜʥʠʤʠ ʫʤʦʚʘʤʠ ʚ 2009 ʨʦʮʽ ʜʣʷ ʩʫʤʽʰʦʢ ʢʫʢʫʨʫʜʟʠ ʟ ʚʠʩʦʢʦʙʽʣʢʦʚʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ. ɯʩʪʦʪʥʝ ʟʥʠʞʝʥʥʷ ʚʠʭʦʜʫ ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ ʚʧʨʦʜʦʚʞ 

ʪʨʴʦʭ ʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʫ ʚʘʨʽʘʥʪʘʭ: ʦʜʥʦʚʠʜʦʚʦʛʦ ʧʦʩʽʚʫ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ; 

ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ ʪʘ ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ 

ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ ï ʥʘ 0,17ï0,31 ʪ/ʛʘ, ʘ ʚ 2007 ʨʦʮʽ ʱʝ ʡ ʫ ʚʘʨʽʘʥʪʽ ʜʚʘ ʨʷʜʢʠ 

ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ ʪʘ ʚ ʦʜʥʦʚʠʜʦʚʦʤʫ ʧʦʩʽʚʽ ʩʦʾ ʚ 2009 ʨʦʮʽ 

ï 0,05 ʽ 2,27 ʪ/ʛʘ. ʅʝʽʩʪʦʪʥʝ ʟʥʠʞʝʥʥʷ ʟʘ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʫ ʚʘʨʽʘʥʪʘʭ 

ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ ʪʘ ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ ʨʷʜʦʢ 

ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ. 

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʧʦʞʠʚʥʘ ʮʽʥʥʽʩʪʴ ʚʘʨʽʘʥʪʽʚ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ 
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ʧʝʨʝʚʠʱʫʚʘʣʘ ʘʥʘʣʦʛʽʯʥʽ ʚʘʨʽʘʥʪʠ ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ ʧʨʠ 

ʚʠʨʦʱʫʚʘʥʥʽ ʦʙʦʭ ʛʽʙʨʠʜʽʚ ʚʧʨʦʜʦʚʞ ʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʴ. 

ʋ ʚʘʨʽʘʥʪʘʭ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʽʙʨʠʜʘ ʢʫʢʫʨʫʜʟʠ ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ 

ʚʽʜʤʽʯʘʣʦʩʷ ʥʝʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʚʠʭʦʜʫ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ ʟ ʥʘʡʚʠʱʠʤ ʡʦʛʦ 

ʨʽʚʥʝʤ ʫ ʚʘʨʽʘʥʪʘʭ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ï 0,85 ʪ/ʛʘ ʽ ʢʫʢʫʨʫʜʟʠ ʟ 

ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ ï 0,81 ʪ/ʛʘ ʥʘ ʬʦʥʽ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ (ʪʘʙʣ. 5.10). 

ɺʠʱʠʡ ʚʠʭʽʜ ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʽ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ ʚʘʨʽʘʥʪʘʭ ʜʦʩʣʽʜʫ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʽʙʨʠʜʫ ʢʫʢʫʨʫʜʟʠ ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ. ʊʘʢ, ʫ ʚʘʨʽʘʥʪʘʭ ʙʝʟ 

ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʽʩʪʦʪʥʠʡ ʧʨʠʨʽʩʪ ʚʨʦʞʘʶ ʚ 2007 ʨʦʮʽ ʙʫʚ ʟʘ ʚʠʨʦʱʫʚʘʥʥʷ 

ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ï (0,48); ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ 

ï ʦʜʠʥ ʨʷʜʦʢ ʩʦʾ ï (0,41); ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ ï (0,45); ʪʨʠ 

ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ ï (0,41); ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ ʚ 

ʦʜʠʥ ʨʷʜʦʢ ï (0,58); ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ ʨʷʜʦʢ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ ï (0,54); 

ʪʨʠ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ ï (0,45 ʪ/ʛʘ) ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʝʤ ï (0,37 ʪ/ʛʘ). ʅʝʽʩʪʦʪʥʠʡ ʧʨʠʨʽʩʪ ʧʨʦʪʝʾʥʫ ʙʫʚ ʫ ʚʘʨʽʘʥʪʘʭ: ʦʜʠʥ 

ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ ʨʷʜʦʢ ʩʦʾ ï (0,38); ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ ʨʷʜʦʢ 

ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ ï (0,37); ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʦʜʠ ʨʷʜʦʢ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ ï 

(0,41) ʽ ʪʨʠ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ ï (0,40 ʪ/ʛʘ). ɯʩʪʦʪʥʝ 

ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʧʨʦʜʦʚʞ ʪʨʴʦʭ ʨʦʢʽʚ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʘ ʚʩʽʭ 

ʥʦʨʤ ʫʜʦʙʨʝʥʥʷ ʫ ʜʚʦʭ ʚʘʨʽʘʥʪʘʭ: ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ ʪʘ ʚ 

ʘʥʘʣʦʛʽʯʥʦʤʫ ʚʘʨʽʘʥʪʽ ʟ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ ʚ ʤʝʞʘʭ 0,81ï0,34 ʪ/ʛʘ. 

ʅʝʽʩʪʦʪʥʠʡ ʧʨʠʨʽʩʪ ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ ʚ 2008 ʨʦʮʽ ʙʫʚ ʫ ʚʘʨʽʘʥʪʘʭ: 

ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ ʨʷʜʦʢ ʩʦʾ ʽ ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ ʨʷʜʦʢ 

ʙʦʙʽʚ ï 7,48 ʽ 4,64 %, ʪʦʜʽ ʷʢ ʫ ʽʥʰʠʭ ʚʘʨʽʘʥʪʘʭ ʧʨʠʨʽʩʪ ʙʫʚ ʽʩʪʦʪʥʠʤ. 

ʋ 2009 ʨʦʮʽ ʥʝʽʩʪʦʪʥʠʡ ʧʨʠʨʽʩʪ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ ʚʘʨʽʘʥʪʽ ʜʚʘ ʨʷʜʢʠ 

ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʙʦʙʽʚ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʽʥʰʽ ʚʘʨʽʘʥʪʠ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ 

ʽʩʪʦʪʥʠʤ ʧʨʠʨʦʩʪʦʤ ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ. 
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ʇʦʜʽʙʥʘ ʪʝʥʜʝʥʮʽʷ ʟ ʜʝʱʦ ʚʠʱʠʤ ʚʠʭʦʜʦʤ ʩʠʨʦʛʦ ʽ ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʥʘ ʬʦʥʽ ʚʥʝʩʝʥʥʷ N60P30K45 ʚ ʫʩʽ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ.  

ɸʥʘʣʽʟ ʦʜʝʨʞʘʥʠʭ ʜʘʥʠʭ ʧʦʢʘʟʘʚ, ʱʦ ʚʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ 

ʟʨʦʩʪʘʚ ʽʟ ʥʘʩʠʯʝʥʥʷʤ ʩʽʤʽʰʢʠ ʙʦʙʦʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ. ʊʘʢ, ʥʘʡʚʠʱʠʤ ʚʽʥ ʙʫʚ 

ʫ ʚʘʨʽʘʥʪʘʭ ʩʽʚʙʠ ʢʫʢʫʨʫʜʟʠ ʽ ʙʦʙʦʚʠʡ ʢʦʤʧʦʥʝʥʪ ʚ ʦʜʠʥ ʨʷʜ ï 12,0 ʽ 12,6% 

ʚʽʜʧʦʚʽʜʥʦ ʟ ʩʦʻʶ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ. ɼʝʱʦ ʥʠʞʯʠʤ ʚʤʽʩʪ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ ʙʫʚ 

ʟʘ ʩʽʚʙʠ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʽ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ ʟʘ ʩʭʝʤʦʶ 1:2 ï 11,8 ʽ 12,2%, 

3:2 ï 11,7 ʽ 12,1%, 2:2 ï 11,8 ʽ 11,6%. ʅʘʡʥʠʞʯʠʤ ʮʝʡ ʧʦʢʘʥʠʢ ʟʘʬʽʢʩʦʚʘʥʠʡ ʫ 

ʩʫʤʽʰʮʽ ʢʫʢʫʨʫʜʟʘ ʜʚʘ ʨʷʜʢʠ ʽ ʩʦʷ ʦʜʠʥ ʨʷʜʦʢ ï 11,7%. 

ɿʘ ʦʜʠʥʘʨʥʦʛʦ ʬʦʥʫ ʤʽʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʥʷ ʧʦʢʘʟʥʠʢʠ ʚʠʭʦʜʫ 

ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ ʤʘʣʠ ʥʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʫ 2009 ʨ. ʽ ʢʦʣʠʚʘʣʠʩʷ ʚ ʤʝʞʘʭ 

0,95 ï 1,47 ʪ/ʛʘ ʫ ʩʫʤʽʰʢʘʭ ʟ ʩʦʻʶ ʽ 0,87 ï 1,50 ʪ/ʛʘ ʫ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ 

ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ. ɺ 2008 ʨ. ʫʨʦʞʘʡʥʽʩʪʴ ʩʠʨʦʛʦʧ ʨʦʪʝʾʥʫ 

ʟʘʣʝʞʥʦ ʚʽʜ ʩʭʝʤʠ ʩʽʚʙʠ ʽ ʢʦʤʧʦʥʝʥʥʪʫ ʚʘʨʽʶʚʘʣʘ ʚ ʤʝʞʘʭ 0,55 ï 0,92 ʪ/ʛʘ. 

ʇʦʩʫʰʣʠʚʽ ʫʤʦʚʠ 2007 ʨ. ʟʫʤʦʚʠʣʠ ʟʥʠʞʝʥʥʷ ʚʠʭʦʜʫ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ ʫ 

ʚʘʨʽʘʥʪʘʭ ʢʫʢʫʨʫʜʟʠ ʚ ʩʫʤʽʰʢʘʭ ʟ ʩʦʻʶ ʜʦ ʨʽʚʥʷ 0,74 ï 0,82 ʪ/ʛʘ ʽ ʚ ʩʫʤʽʰʢʘʭ ʟ 

ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ ʜʦ 0,47 ï 0,80 ʪ/ʛʘ. 

ɺ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʦʢʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʜʘʥʦʤʫ ʬʦʥʽ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʥʷ ʚʠʩʦʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚʠʭʦʜʫ ʧʝʨʝʪʨʘʚʥʦʛʦ 

ʧʨʦʪʝʾʥʫ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʚʘʨʽʘʥʪʠ: ʢʫʢʫʨʫʜʟʘ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜ ï 0,75 ʪ/ʛʘ, 

ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ʽ ʦʜʠʥ ʨʷʜ ʩʦʾ ï 0,71 ʪ/ʛʘ ʽ ʪʨʠ ʨʷʜʠ ʢʫʢʫʨʫʜʟʠ ʽ ʜʚʘ ʨʷʜʠ 

ʩʦʾ ï 0,70 ʪ/ʛʘ ʽ ʚ ʘʥʘʣʦʛʽʯʥʠʭ ʚʘʨʽʘʥʪʘʭ ʩʫʤʽʰʦʢ ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʘʤʠ 

ʢʦʨʤʦʚʠʤʠ: 0,75, 0,69 ʽ 0,70 ʪ/ʛʘ. 

ʅʘʡʚʠʱʠʡ ʚʠʭʽʜ ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ ʙʫʚ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ ʚ ʜʦʟʽ N120P60K90. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ 2007 ʽ 2008 ʨʦʢʘʭ ʽʩʪʦʪʥʠʡ ʧʨʠʨʽʩʪ 

ʚʠʭʦʜʫ ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ ʙʫʚ ʫ ʚʘʨʽʘʥʪʘʭ: ʢʫʢʫʨʫʜʟʘ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ; 

ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ ʨʷʜʦʢ ʩʦʾ; ʢʫʢʫʨʫʜʟʘ ʟ ʙʦʙʘʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ; ʜʚʘ 

ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ ʨʷʜʦʢ ʙʦʙʽʚ ï ʥʘ ʨʽʚʥʽ 0,05ï0,28 ʪ/ʛʘ, ʘ ʥʝʽʩʪʦʪʥʠʡ 

ʧʨʠʨʽʩʪ: ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ ʨʷʜʦʢ ʩʦʾ; ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ 

ʨʷʜʢʠ ʩʦʾ; ʪʨʠ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ. 
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ɼʝʱʦ ʽʥʰʘ ʩʠʪʫʘʮʽʷ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʚ ʫʤʦʚʘʭ ʚʝʛʝʪʘʮʽʾ ʘʛʨʦʬʽʪʦʮʝʥʦʟʽʚ 

2009 ʨʦʢʫ. ʊʘʢ, ʽʩʪʦʪʥʠʡ ʧʨʠʨʽʩʪ ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ ʙʫʚ ʫ ʚʘʨʽʘʥʪʘʭ ʟ 

ʚʠʭʦʜʦʤ ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ ʥʘ ʨʽʚʥʽ: ʢʫʢʫʨʫʜʟʘ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ï 1,43; 

ʢʫʢʫʨʫʜʟʘ ʟ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ ï 1,28 ʽ ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï 

ʦʜʠʥ ʨʷʜʦʢ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ ï 1,07 ʪ/ʛʘ. ʅʝʽʩʪʦʪʥʝ ʟʥʠʞʝʥʥʷ ʙʫʣʦ ʫ ʚʘʨʽʘʥʪʘʭ 

ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ ʨʷʜʦʢ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ ʽ ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï 

ʜʚʘ ʨʷʜʢʠ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ ʟ ʚʠʭʦʜʦʤ ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ 0,98 ʪʘ 0,97 ʪ/ʛʘ 

ʚʽʜʧʦʚʽʜʥʦ, ʪʦʜʽ ʷʢ ʫ ʽʥʰʠʭ ʚʘʨʽʘʥʪʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʽʩʪʦʪʥʝ ʧʽʜʚʠʱʝʥʥʷ 

ʚʠʭʦʜʫ ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ. 

ʆʪʞʝ, ʚʠʭʽʜ ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ ʫ ʚʘʨʽʘʥʪʘʭ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ 

ʢʫʢʫʨʫʜʟʠ ʟ ʚʠʩʦʢʦʙʽʣʢʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʧʝʨʝʚʘʞʘʚ ʦʜʥʦʚʠʜʦʚʽ ʧʦʩʽʚʠ 

ʢʫʢʫʨʫʜʟʠ ʷʢ ʫ ʚʘʨʽʘʥʪʘʭ ʙʝʟ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘʢ ʽ ʟ ʚʥʝʩʝʥʥʷʤ ʬʦʥʫ 

ʫʜʦʙʨʝʥʥʷ. ʅʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʚʠʭʦʜʫ ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ ʙʫʣʠ ʫ 

ʚʘʨʽʘʥʪʘʭ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ. 

ɿʘ ʩʪʘʪʝʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʚ ʩʝʨʝʜʥʴʦʤʫ ʚ ʋʢʨʘʾʥʽ ʥʘ ʦʜʥʫ ʢʦʨʤʦʚʫ 

ʦʜʠʥʠʮʶ ʧʨʠʧʘʜʘʻ 80ï85 ʛ. ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ, ʪʦʜʽ ʷʢ ʟʘ ʟʦʦʪʝʭʥʽʯʥʠʤʠ 

ʥʦʨʤʘʤʠ ʧʦʪʨʽʙʥʦ 100ï110 ʛ. ʊʘʢʠʡ ʜʝʬʽʮʠʪʫ ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʜʦʙʦʨʫ ʪʚʘʨʠʥʥʠʮʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʥʘ ʨʽʚʥʽ 30ï35 % ʫ 

ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʚʠʪʨʘʪʘ ʢʦʨʤʽʚ [68]. 

ɿʘ ʜʘʥʠʤʠ ʚʯʝʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʟ 

ʚʠʩʦʢʦʙʽʣʢʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʤʦʞʥʘ ʧʽʜʚʠʱʠʪʠ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʢʦʨʤʦʚʦʾ 

ʦʜʠʥʠʮʽ ʧʝʨʝʪʨʘʚʥʠʤ ʧʨʦʪʝʾʥʦʤ ʜʦ ʨʽʚʥʷ 90ï100 ʛ [60, 62, 218]. 

ʉʘʤʝ ʪʦʤʫ ʤʠ ʧʨʦʚʦʜʠʣʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ ʟʘ ʷʢʽʩʥʠʤʠ ʟʤʽʥʘʤʠ ʚ 

ʟʤʽʰʘʥʠʭ ʧʦʩʽʚʘʭ ʢʫʢʫʨʫʜʟʠ ʟ ʚʠʩʦʢʦʙʽʣʢʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ. ʊʘʢ, ʫ ʜʦʩʣʽʜʽ ʟ 

ʛʽʙʨʠʜʦʤ ʢʫʢʫʨʫʜʟʠ ʇʝʪʨʽʚʩʴʢʠʡ 169 ʄɺ ʚ ʦʜʥʦʚʠʜʦʚʦʤʫ ʧʦʩʽʚʽ ʢʫʢʫʨʫʜʟʠ 

ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʢʦʨʤʦʚʦʾ ʦʜʠʥʠʮʽ ʧʝʨʝʪʨʘʚʥʠʤ ʧʨʦʪʝʾʥʦʤ ʟʘ ʚʩʽʭ ʥʦʨʤ 

ʫʜʦʙʨʝʥʥʷ ʩʪʘʥʦʚʠʣʘ 71,3ï71,6 ʛ, ʱʦ ʙʫʣʦ ʽʩʪʦʪʥʦ ʥʘʡʥʠʞʯʠʤ. ɯʥʰʽ ʚʘʨʽʘʥʪʠ 

ʧʝʨʝʚʠʱʫʚʘʣʠ ʢʦʥʪʨʦʣʴ ʟʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ ʚ ʩʠʣʦʩʥʽʡ ʤʘʩʽ ʙʦʙʦʚʦʛʦ 

ʢʦʤʧʦʥʝʥʪʫ. 

ʅʘʡʚʠʱʘ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʢʦʨʤʦʚʦʾ ʦʜʠʥʠʮʽ ʧʝʨʝʪʨʘʚʥʠʤ ʧʨʦʪʝʾʥʦʤ 
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ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʫ ʚʘʨʽʘʥʪʘʭ ʙʝʟ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʟʦʢʨʝʤʘ ʚ 

ʦʜʥʦʚʠʜʦʚʠʭ ʧʦʩʽʚʘʭ ʩʦʾ ï 154,8 ʪʘ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ ï 153,1 ʛ, ʥʠʞʯʦʶ ʫ 

ʚʘʨʽʘʥʪʘʭ ʢʫʢʫʨʫʜʟʘ ʟ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ ï 102,4 ʪʘ ʦʜʠʥ ʨʷʜʦʢ 

ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ ï 100,3 ʛ (ʪʘʙʣ. 5.11). 

ɯʟ ʚʥʝʩʝʥʥʷʤ ʜʦʙʨʠʚ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʥʠʞʝʥʥʷ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ 

ʧʝʨʝʪʨʘʚʥʠʤ ʧʨʦʪʝʾʥʦʤ ʦʜʥʽʻʾ ʢʦʨʤʦʚʦʾ ʦʜʠʥʠʮʽ. ʊʘʢ, ʫ ʚʘʨʽʘʥʪʘʭ ʦʜʥʦʚʠʜʦʚʠʭ 

ʧʦʩʽʚʽʚ ʩʦʾ ʪʘ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʩʪʘʥʦʚʠʣʘ 150 ʪʘ 144,7 ʛ ʟʘ 

ʫʜʦʙʨʝʥʥʷ N60P30K45, ʪʦʜʽ ʷʢ ʟʘ ʩʽʚʙʠ ʢʫʢʫʨʫʜʟʠ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ï 95,7 ʽ 

ʢʫʢʫʨʫʜʟʠ ʟ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ ï 98,7 ʛ. 

ʅʘ ʬʦʥʽ ʚʥʝʩʝʥʥʷ N120P60K90 ʫ ʚʘʨʽʘʥʪʘʭ ʢʫʢʫʨʫʜʟʘ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ʽ 

ʢʫʢʫʨʫʜʟʘ ʟ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʢʦʨʤʦʚʦʾ ʦʜʠʥʠʮʽ 

ʩʪʘʥʦʚʠʣʘ 83,0 ʽ 89,5 ʛ ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʚ ʦʜʥʦʚʠʜʦʚʠʭ 

ʧʦʩʽʚʘʭ ʩʦʾ ï 146,2 ʽ ʙʦʙʽʚ ï 141,5 ʛ. 

ɺ ʜʦʩʣʽʜʽ ʟ ʛʽʙʨʠʜʦʤ ʢʫʢʫʨʫʜʟʠ ʍʘʨʢʽʚʩʴʢʠʡ 295 ʄɺ ʥʘʡʥʠʞʯʘ 

ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʢʦʨʤʦʚʦʾ ʦʜʠʥʠʮʽ ʙʫʣʘ ʫ ʚʘʨʽʘʥʪʽ ʦʜʥʦʚʠʜʦʚʦʛʦ ʧʦʩʽʚʫ 

ʢʫʢʫʨʫʜʟʠ 71,7ï71,4 ʛ (ʪʘʙʣ. 5.12). ʅʘʡʚʠʱʦʶ ʟʘʙʝʟʧʝʯʝʥʽʩʪʶ ʢʦʨʤʦʚʦʾ 

ʦʜʠʥʠʮʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʘʨʽʘʥʪʠ: ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ 

(112,9); ʢʫʢʫʨʫʜʟʘ ʟ ʙʦʙʘʤʠ ʢʦʨʤʦʚʠʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ (102,3) ʽ ʦʜʠʥ ʨʷʜʦʢ 

ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ ʨʷʜʦʢ ʙʦʙʽʚ ʢʦʨʤʦʚʠʭ (100 ʛ ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ). ɿʘ 

ʩʽʚʙʠ ʚʘʨʽʘʥʪʽʚ ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ ʨʷʜʦʢ ʩʦʾ ï 94,1 ʪʘ ʪʨʠ ʨʷʜʢʠ 

ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʩʦʾ ï 94,0 ʛ ʧʦʢʘʟʥʠʢʠ ʟʤʝʥʰʠʣʠʩʷ, ʘʣʝ ʙʫʣʠ ʙʽʣʴʰʠʤʠ 

ʟʘ ʦʜʥʦʚʠʜʦʚʽ ʧʦʩʽʚʠ. 

ʅʘ ʬʦʥʽ ʫʜʦʙʨʝʥʥʽ N60P30K45 ʧʦʨʽʚʥʷʥʦ ʟ ʚʘʨʽʘʥʪʘʤʠ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʜʦʙʨʠʚ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʢʦʨʤʦʚʦʾ ʦʜʠʥʠʮʽ ʧʝʨʝʪʨʘʚʥʠʤ ʧʨʦʪʝʾʥʦʤ ʟʥʠʞʫʚʘʣʘʩʴ, 

ʧʨʦʪʝ ʧʝʨʝʚʠʱʫʚʘʣʘ ʢʦʥʪʨʦʣʴ. ʇʨʠ ʮʴʦʤʫ, ʥʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ 

ʙʫʣʠ ʫ ʚʘʨʽʘʥʪʘʭ: ʢʫʢʫʨʫʜʟʘ ʟ ʙʦʙʘʤʠ ʚ ʦʜʠʥ ʨʷʜʦʢ; ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï 

ʦʜʠʥ ʨʷʜʦʢ ʙʦʙʽʚ; ʦʜʠʥ ʨʷʜʦʢ ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʙʦʙʽʚ; ʪʨʠ ʨʷʜʢʠ 

ʢʫʢʫʨʫʜʟʠ ï ʜʚʘ ʨʷʜʢʠ ʙʦʙʽʚ; ʜʚʘ ʨʷʜʢʠ ʢʫʢʫʨʫʜʟʠ ï ʦʜʠʥ ʨʷʜʦʢ ʙʦʙʽʚ ʽ 

ʢʫʢʫʨʫʜʟʘ ʟ ʩʦʻʶ ʚ ʦʜʠʥ ʨʷʜʦʢ ʽ ʚʽʜʧʦʚʽʜʥʦ ʩʪʘʥʦʚʠʣʠ 100,1, 97,4, 96,6, 95,2, 

95,1 ʽ 94,8 ʛ ʥʘ ʦʜʥʫ ʢʦʨʤʦʚʫ ʦʜʠʥʠʮʶ. 
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