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ɸʅʆʊɸʎɯʗ 

ʃʘʨʽʥ ɺ. ɺ. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ 

ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ. ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʥʘ ʟʜʦʙʫʪʪʷ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ ʚ ʛʘʣʫʟʽ 

ʟʥʘʥʴ 18 çɺʠʨʦʙʥʠʮʪʚʦ ʪʘ ʪʝʭʥʦʣʦʛʽʾè ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 181 çʍʘʨʯʦʚʽ 

ʪʝʭʥʦʣʦʛʽʾè. ï ʆʜʝʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ. ï ʆʜʝʩʘ, 

2026.  

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʪʝʦʨʝʪʠʯʥʦʤʫ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ 

ʦʙˇʨʫʥʪʫʚʘʥʥʶ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ. 

ʆʮʽʥʢʘ ʤʦʞʣʠʚʠʭ ʘʛʨʦʢʣʽʤʘʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ 

ʢʣʽʤʘʪʫ ʧʦʢʘʟʫʻ ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʦʙʤʝʞʫʶʯʠʭ ʬʘʢʪʦʨʽʚ ʜʣʷ 

ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ. ɺʽʜʧʦʚʽʜʥʦ, ʧʝʨʝʣʽʢ ʩʧʨʠʷʪʣʠʚʠʭ ʜʣʷ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʨʝʛʽʦʥʽʚ 

ʨʦʟʰʠʨʠʪʴʩʷ. ʄʽʥʣʠʚʽ ʪʘ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʽ ʟ ʨʦʢʫ ʚ ʨʽʢ ʪʝʤʧʝʨʘʪʫʨʥʽ ʨʝʞʠʤʠ ʪʘ 

ʢʣ̔ʴʢʦʩʪʽ ʦʧʘʜʽʚ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʪʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʥʦʛʨʘʜʫ. ʉʫʯʘʩʥʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʧʝʨʝʜʙʘʯʘʻ ʧʦʜʽʣ ʚʩʽʻʾ 

ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʥʘ ʟʦʥʠ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʣʽʤʘʪʠʯʥʦʾ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʦʥ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ ʜʦʟʚʦʣʠʪʴ ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʨʦʢʫ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʧʣʠʚ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʥʘ ʪʠʧʦʚʽʩʪʴ ʦʪʨʠʤʫʚʘʥʠʭ ʚʠʥ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʧʦʣʷʛʘʻ ʫ ʚʠʨʽʰʝʥʥʽ ʚʘʞʣʠʚʦʛʦ ʜʣʷ ʫʢʨʘʾʥʩʴʢʦʛʦ 

ʚʠʥʦʨʦʙʩʪʚʘ ʟʘʚʜʘʥʥʷ ï ʚʠʟʥʘʯʝʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ, ʷʢʽ ʥʽʚʝʣʶʶʪʴ ʪʘ 

ʟʙʝʨʝʞʫʪʴ ʪʠʧʦʚʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʪʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʯʝʨʚʦʥʠʭ 

ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ 

ʋ ʚʩʪʫʧʽ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʙˇʨʫʥʪʦʚʘʥʦ ʘʢʪʫʘʣʴʥʽʩʪʴ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ, ʥʘʜʘʥʦ ʟʚôʷʟʦʢ ʟ 

ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʚʽʜʦʙʨʘʞʝʥʦ ʤʝʪʫ, ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, 

ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʥʘʫʢʦʚʫ ʥʦʚʠʟʥʫ ʽ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʩʣʽʜʞʝʥʴ, ʥʘʚʝʜʝʥʦ ʜʘʥʽ ʧʨʦ ʚʠʨʦʙʥʠʯʫ ʪʘ ʥʘʫʢʦʚʫ ʘʧʨʦʙʘʮʽʾ, ʚʠʟʥʘʯʝʥʦ 

ʦʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʫ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʪʘ ʧʫʙʣʽʢʘʮʽʷʭ ʟʘ 

ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. 



 

ʋ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʥʘ ʦʩʥʦʚʽ ʦʛʣʷʜʫ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʩʪʘʥʫ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʧʣʠʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʪʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ. ʊʝʦʨʝʪʠʯʥʦ ʜʦʩʣʽʜʞʝʥʦ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʪʘ 

ʪʝʥʜʝʥʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʚ ʋʢʨʘʾʥʽ ʪʘ ʩʚʽʪʽ. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʠʥʦʛʨʘʜʘʨʩʴʢʽ ʪʘ ʚʠʥʦʨʦʙʥʽ ʩʪʨʘʪʝʛʽʾ ʘʜʘʧʪʘʮʽʾ ʜʦ ʟʤʽʥʠ 

ʢʣʽʤʘʪʫ, ʜʦʩʣʽʜʞʝʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʠʡʦʤʽʚ. 

ʋ ʜʨʫʛʦʤʫ ʨʦʟʜʽʣʽ ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʫ ʪʘ ʫʤʦʚʠ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʴ, ʦʙˇʨʫʥʪʦʚʘʥʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ, ʨʦʟʨʦʙʣʝʥʦ ʩʭʝʤʫ 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ. ʆʙʨʘʥʦ ʢʦʤʧʣʝʢʩ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʤʝʪʦʜʽʚ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʪʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʤʝʪʦʜʠ 

ʩʪʘʪʠʩʪʠʯʥʦʾ ʽ ʛʨʘʬʽʯʥʦʾ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ. ɼʦ ʤʝʪʦʜʽʚ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʠʭ ʘʥʘʣʽʟʽʚ ʚʭʦʜʠʣʠ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʚʠʥʦʛʨʘʜʫ 

ʪʘ ʚʠʥʘ, ʬʝʥʦʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʪʘ ʢʦʣʴʦʨʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʛʽʜʥʦ 

ʫʢʨʘʾʥʩʴʢʠʭ ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʤʝʪʦʜʠʢ ʄʽʞʥʘʨʦʜʥʦʾ ʆʨʛʘʥʽʟʘʮʽʾ ɺʠʥʦʛʨʘʜʫ ʪʘ 

ɺʠʥʘ (ʄʆɺɺ). ʆʨʛʘʥʦʣʝʧʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʘʟʽ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʾ ʚʠʥʘ ʪʘ ʩʝʥʩʦʨʥʦʛʦ ʘʥʘʣʽʟʫ 

ʆʜʝʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ʆʅʊʋ) ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʽʚ ʩʪʚʦʨʝʥʥʷ ʬʣʝʡʚʦʨʫ ʟʛʽʜʥʦ ʫʢʨʘʾʥʩʴʢʦʛʦ ʩʪʘʥʜʘʨʪʫ ʪʘ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʦʮʽʥʢʠ ʄʆɺɺ. ʉʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʪʘ 

ʛʨʘʬʽʯʥʫ ʧʨʝʜʩʪʘʚʣʝʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʚʦʜʠʣʠ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ, ʦʜʥʦ- ʪʘ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ, 

ʤʝʪʦʜʫ ʛʦʣʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ Microsoft Office, 

Panel Check ʪʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷʤ ʤʦʚʦʶ Python ʚ ʭʤʘʨʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ Colab 

Google. 

ʋ ʪʨʝʪʴʦʤʫ ʨʦʟʜʽʣʽ ʢʦʤʧʣʝʢʩʥʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʠʥʦʛʨʘʜ ʯʝʨʚʦʥʠʭ 

ʩʦʨʪʽʚ ʪʘ ʯʝʨʚʦʥʽ ʩʪʦʣʦʚʽ ʩʫʭʽ ʚʠʥʘ ʦʪʨʠʤʘʥʽ ʚ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʋʢʨʘʾʥʠ. 

ʇʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʠʥʘʤʽʢʠ ʚʠʟʨʽʚʘʥʥʷ ʯʝʨʚʦʥʠʭ 

ʩʦʨʪʽʚ ʚʠʥʦʛʨʘʜʫ ʟʘʩʚʽʜʯʫʶʪʴ ʪʝʥʜʝʥʮʽʾ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʚ ʫʤʦʚʘʭ ʪʨʴʦʭ ʪʝʨʫʘʨʽʚ 



 

ʋʢʨʘʾʥʠ: ɹʽʣʛʦʨʦʜ-ɼʥʽʩʪʨʦʚʩʴʢʦʛʦ ʪʘ ɯʟʤʘʾʣʴʩʴʢʦʛʦ ʨʘʡʦʥʽʚ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ʪʘ ɹʝʨʜʠʯʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ ʫ 2014-2025 ʨʦʢʘʭ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʥʽ ʚʘʨʽʘʮʽʾ ʜʘʪ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʟʘʣʝʞʥʦ ʚʽʜ ʨʦʢʫ ʚʨʦʞʘʶ ʪʘ 

ʩʦʨʪʫ ʚʽʜ 6 ʜʦ 43 ʜʥ̔ʚ ʪʘ ʟʘʛʘʣʴʥʫ ʪʝʥʜʝʥʮʽʶ ʜʦ ʙʽʣʴʰ ʨʘʥʥʴʦʛʦ ʟʙʦʨʫ. 

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʽʥʪʝʨʚʘʣ ʟʥʘʯʝʥʴ ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ, ʷʢ ʦʩʥʦʚʥʠʡ 

ʧʦʢʘʟʥʠʢ ʷʢʦʩʪʽ ʧʨʠ ʟʙʦʨʽ ʚʠʥʦʛʨʘʜʫ, ʫʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʦʨʪʽʚ ʪʘ ʪʝʨʫʘʨʽʚ 

ʚʘʨʽʶʚʘʣʘ ʚʽʜ 2,4 ʛ/ʜʤ3 ʜʦ 8,0 ʛ/ʜʤ3. ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦʮʽʣʴʥʠʤ ʧʦʜʘʣʴʰʠʡ ʟʙʨ̔ 

ʜʘʥʠʭ ʜʣʷ ʘʥʘʣʽʟʫ ʪʝʥʜʝʥʮʽʡ ʟʤʽʥ ʪʝʨʤʽʥʽʚ ʟʙʦʨʫ ʟ ʤʝʪʦʶ ʨʦʟʨʦʙʢʠ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʪʨʘʪʝʛʽʡ ʘʜʘʧʪʘʮʽʾ. 

ɿ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʚʽʜʟʥʘʯʝʥʦ, ʱʦ ʽʥʪʝʨʚʘʣʠ ʟʥʘʯʝʥʴ ʤʘʩʦʚʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ ʩʫʪʪʻʚʦ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʴ ʤʽʞ ʚʠʥʦʛʨʘʜʦʤ ʩʦʨʪʽʚ ʂʘʙʝʨʥʝ 

ʉʦʚʽʥʴʦʥ ʪʘ ʄʝʨʣʦ (3,0-5,5 ʛ/ʜʤ3 ʽ 3,6-5,5 ʛ/ʜʤ3) ʟ ʨʽʟʥʠʭ ʜʽʣʷʥʦʢ ʦʜʥʦʛʦ 

ʪʝʨʫʘʨʫ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʽʥʪʝʨʚʘʣʠ ʟʥʘʯʝʥʴ ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʠʪʨʦʚʘʥʠʭ 

ʢʠʩʣʦʪ (3,00 ʛ/ ʜʤ3 ʽ 4,60 ʛ/ ʜʤ3) ʪʘ ʧʦʢʘʟʥʠʢʘ ʨʅ (0,18-0,35 ʽ 0,32-0,58) 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʾʭʥʶ ʚʽʜʤʽʥʥʽʩʪʴ ʫ ʘʜʘʧʪʠʚʥʦʩʪʽ ʜʦ ʚʧʣʠʚʫ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʚ 

ʋʢʨʘʾʥʽ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʚʠʩʥʦʚʢʠ ʩʚʽʪʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʈʦʟʨʦʙʣʝʥʦ ʩʝʥʩʦʨʥʽ ʧʨʦʬʽʣʽ ʪʘ ʚʠʟʥʘʯʝʥʦ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʯʝʨʚʦʥʠʭ 

ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ʇʽʥʦ ʅʫʘʨ, ʄʝʨʣʦ, ʂʘʙʝʨʥʝ 

ʉʦʚʽʥʴʦʥ, ʎʚʘʡʛʝʣʴʪ, ʂʘʙʝʨʥʝ ʌʨʘʥ, ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ ʪʘ ʚʠʥʦʛʨʘʜʫ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʩʦʨʪʽʚ ʈʫʙʽʥ ɹʦʣʛʘʨʩʴʢʠʡ, ʈʝʛʝʥʪ, ɼʦʨʥʬʝʣʴʜʝʨ, ɹʣʘʫʙʫʨʛʝʨ ʽ 

ɼʫʥʘʡ. ɿʘʟʥʘʯʝʥʦ, ʱʦ ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʢʨʝʤʽ ʩʦʨʪʠ 

ʚʠʥʦʛʨʘʜʫ, ʦʢʨʝʤʽ ʨʝʛʽʦʥʠ ʪʘ ʤʝʥʰʽ ʪʝʨʫʘʨʠ ʟ ʤʝʪʦʶ ʬʦʨʤʫʚʘʥʥʷ ʣʦʢʘʣʴʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʝʥʩʦʨʥʠʭ ʧʨʦʬʽʣʽʚ. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʬʝʥʦʣʴʥʠʡ ʢʦʤʧʣʝʢʩ ʪʘ ʢʦʣʴʦʨʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ʇʽʥʦ ʅʫʘʨ, ʄʝʨʣʦ, 

ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ, ʂʘʙʝʨʥʝ ʌʨʘʥ, ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ, ʎʚʘʡʛʝʣʴʪ, ʈʫʙʽʥ 

ɹʦʣʛʘʨʩʴʢʠʡ ʪʘ ʈʝʛʝʥʪ. ɺʩʪʘʥʦʚʣʝʥʦ ʜʽʘʧʘʟʦʥʠ ʤʘʩʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʬʝʥʦʣʴʥʠʭ ʪʘ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʦʢʨʝʤʦ ʧʦ ʦʙʣʘʩʪʷʤ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ 

ʜʦʩʣʽʜʞʫʚʘʥʠʤ ʩʦʨʪʘʤ. ɼʦʩʣʽʜʞʝʥʥʷ ʢʦʣʴʦʨʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝ 



 

ʚʩʪʘʥʦʚʠʣʦ ʩʫʪʪʻʚʦʾ ʢʦʨʝʣʷʮʽʾ ʷʢ ʤʽʞ ʚʠʥʘʤʠ ʟ ʚʠʥʦʛʨʘʜʫ ʨʽʟʥʠʭ ʩʦʨʪʽʚ, ʪʘʢ ʽ 

ʤʽʞ ʨʝʛʽʦʥʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ. 

ɺ ʨʘʤʢʘʭ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥ ɹ ʙʫʣʦ ʚʠʚʯʝʥʦ ʚʠʥʦʛʨʘʜ ʣʦʢʘʣʴʥʦʛʦ 

ʯʝʨʚʦʥʦʛʦ ʩʦʨʪʫ ʧʽʚʜʥʷ ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ ʪʘ ʟʨʦʙʣʝʥʦ ʡʦʛʦ ʢʦʤʧʣʝʢʩʥʠʡ 

ʘʥʘʣʽʟ. ʉʪʚʦʨʝʥʦ ʘʤʧʝʣʦʛʨʘʬʽʯʥʠʡ ʦʧʠʩ ʚʠʥʦʛʨʘʜʫ ʟ ʨʝʢʦʤʝʥʜʘʮʽʻʶ ʜʦ 

ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʫʢʨʘʾʥʩʴʢʠʭ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ. 

ʋ ʯʝʪʚʝʨʪʦʤʫ ʨʦʟʜʽʣʽ ʜʝʪʘʣʴʥʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʨʘʢʪʠʯʥʠʡ ʘʩʧʝʢʪ 

ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ ʩʧʠʨʪʦʚʦʛʦ ʙʨʦʜʽʥʥʷ ʪʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʥʦʣʦʛʽʯʥʠʭ ʪʘʥʽʥʽʚ ʥʘ ʧʽʟʥʽʭ ʝʪʘʧʘʭ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʩʝʥʩʦʨʥʦʛʦ ʧʨʦʬʽʣʶ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʚʠʥ. 

ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫʜʦʩʢʦʥʘʣʝʥʫ ʪʝʭʥʦʣʦʛʽʶ 

ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʚʠʥ ʪʘ ʝʢʦʥʦʤʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʝʬʝʢʪʠʚʥʩ̔ʪɹ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʨʽʦʛʝʥʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʩʘʤʝ ʯʝʨʚʦʥʠʭ ʚʠʥ. 

ʊʘʢ, ʚʩʪʘʥʦʚʣʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʩʧʠʨʪʦʚʦʛʦ 

ʙʨʦʜʽʥʥʷ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʪʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʦʭʦʣʦʜʞʝʥʥʷ ʥʘ ʝʪʘʧʽ ʧʨʠʡʤʘʥʥʷ ʚʠʥʦʛʨʘʜʫ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʫʻ 

ʚʤʽʩʪ ʬʝʥʦʣʴʥʠʭ ʽ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʚ 1,17 ï 1,29 ʪʘ 1,90 ï 2,27 ʨʘʟʠ, ʧʨʠ ʮʴʦʤʫ 

ʚ ʦʧʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʟʥʠʞʫʻʪʴʩʷ ʜʦʣʷ ʞʦʚʪʦʛʦ ʧʽʛʤʝʥʪʫ ʪʘ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʜʦʣʷ ʩʠʥʴʦʛʦ. 

ɺʽʜʟʥʘʯʝʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʦʣʦʜʥʦ ʾʤʘʮʝʨʘʮʽ ʾʟʽ ʩʧʠʨʪʦʚʠʤ ʙʨʦʜʽʥʥʷʤ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 12 - 14ʦʉ ʟ ʯʠʩʪʦʶ ʢʫʣʴʪʫʨʦʶ ʜʨʽʞʜʞʽʚ Metshnikowia 

fructicola Gaia ʪʘ ʧʦʜʘʣʴʰʠʤ ʩʧʠʨʪʦʚʠʤ ʙʨʦʜʽʥʥʷʤ ʽʟ ʚʥʝʩʝʥʥʷʤ 

Saccharomyces cerevisiae DV 10. ɺʤʽʩʪ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ ʚ ʦʪʨʠʤʘʥʠʭ 

ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ ʟʙʽʣʴʰʠʚʩʷ ʥʘ 17,03%, ʘ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʚ 

2,28 ʨʘʟʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤ ʪʘ ʥʘ 8,77% - 19,70% ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʽʥʰʠʤʠ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ. ɺʩʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ 

ʟʥʘʯʥʦ ʟʨʦʩʪʘʣʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʜʦ ʢʦʥʪʨʦʣʴʥʠʭ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʥʦʣʦʛʽʯʥʠʭ ʪʘʥʽʥʽʚ ʥʘ 

ʟʘʚʝʨʰʘʣʴʥʠʭ ʝʪʘʧʘʭ ʚʠʨʦʙʥʠʮʪʚʘ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʚʠʷʚʠʣʦ 



 

ʟʘʛʘʣʴʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʜʝʛʫʩʪʘʮʽʡʥʫ ʦʮʽʥʢʫ ʪʘ ʬʦʨʤʫʚʘʥʥʷ 

ʩʝʥʩʦʨʥʦʛʦ ʧʨʦʬʽʣʶ. ɿʦʢʨʝʤʘ, ʜʦʚʝʜʝʥʦ ʧʽʜʚʠʱʝʥʥʷ ʜʝʛʫʩʪʘʮʽʡʥʦʾ ʦʮʽʥʢʠ ʥʘ 

0,7 - 1,3 ʙʘʣʠ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʚʽʜʯʫʪʪʷ ʬʨʫʢʪʦʚʠʭ ʘʨʦʤʘʪʽʚ, ʙʘʣʘʥʩʫ ʢʠʩʣʦʪʥʦʩʪ̔ 

- ʪʘʥʽʥʽʚ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʤʘʢʫ ʧʦʨʽʚʥʷʥʦ ʟ ʚʟʽʨʮʷʤʠ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʝʥʦʣʦʛʽʯʥʠʭ ʪʘʥʽʥʽʚ. 

ʇʨʝʜʩʪʘʚʣʝʥʦ ʫʜʦʩʢʦʥʘʣʝʥʫ ʪʝʭʥʦʣʦʛʽʶ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ, 

ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʧʨʠ ʜʦʚʝʜʝʥʦʤʫ ʚʧʣʠʚʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ 

ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʟʦʥʫ ʟʙʝʨʝʛʪʠ ʥʝʦʙʭʽʜʥʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʪʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ 

ʧʦʢʘʟʥʠʢʠ. ʇʝʨʝʜʙʘʯʝʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʜʦʩʣʽʜʞʝʥʠʭ 

ʫʜʦʩʢʦʥʘʣʝʥʠʭ ʝʪʘʧʽʚ: ʦʭʦʣʦʜʞʝʥʥʷ ʚʠʥʦʛʨʘʜʫ ʧʨʠ ʧʨʠʡʤʘʥʥʽ, ʚʘʨʽʘʥʪʠ 

ʩʧʠʨʪʦʚʦʛʦ ʙʨʦʜʽʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʥʦʣʦʛʽʯʥʠʭ ʪʘʥʽʥʽʚ ʥʘ ʟʘʚʝʨʰʘʣʴʥʠʭ 

ʝʪʘʧʘʭ ʧʝʨʝʜ ʨʦʟʣʠʚʦʤ. 

ʇʨʦʚʝʜʝʥʝ ʝʢʦʥʦʤʽʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʽʜʪʚʝʨʜʞʫʻ ʜʦʮʽʣʴʥʽʩʪʴ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʦʧʝʨʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʨʽʦʛʝʥʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ 

ʟʘʛʘʣʴʥʦʤʫ ʦʙʩʷʟʽ ʽʥʚʝʩʪʠʮʽʡ 2,89 ʤʣʥ ʛʨʥ ʧʨʦʻʢʪ ʟʘʙʝʟʧʝʯʫʻ ʯʠʩʪʠʡ ʨʽʯʥʠʡ 

ʛʨʦʰʦʚʠʡ ʧʦʪʽʢ 1,66 ʤʣʥ ʛʨʥ, ʧʨʦʩʪʠʡ ʧʝʨʽʦʜ ʦʢʫʧʥʦʩʪʽ 1,75 ʨʦʢʫ ʪʘ 

ʜʠʩʢʦʥʪʦʚʘʥʠʡ ʧʝʨʽʦʜ ʦʢʫʧʥʦʩʪʽ 2,38 ʨʦʢʫ. ɼʦʜʘʪʥʝ ʟʥʘʯʝʥʥʷ ʯʠʩʪʦʾ 

ʧʨʠʚʝʜʝʥʦʾ ʚʘʨʪʦʩʪʽ ʥʘ ʨʽʚʥʽ 2,06 ʤʣʥ ʛʨʥ, ʽʥʜʝʢʩ ʧʨʠʙʫʪʢʦʚʦʩʪʽ 1,71 ʪʘ 

ʚʥʫʪʨʽʰʥʷ ʥʦʨʤʘ ʜʦʭʽʜʥʦʩʪʽ 24,72 % ʩʚʽʜʯʘʪʴ ʧʨʦ ʬʽʥʘʥʩʦʚʫ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ 

ʽ ʽʥʚʝʩʪʠʮʽʡʥʫ ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʧʨʦʻʢʪʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʤʧʣʝʢʩʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʠʣʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʪʘ ʾʭ 

ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʠʥʦʛʨʘʜʫ ʫ 2014-

2025 ʨʦʢʘʭ ʚ ʫʤʦʚʘʭ ʨʽʟʥʠʭ ʪʝʨʫʘʨʽʚ ʋʢʨʘʾʥʠ ʪʘ ʚʽʜʦʙʨʘʟʠʣʦ ʩʫʯʘʩʥʠʡ ʩʪʘʥ 

ʩʝʥʩʦʨʥʠʭ ʧʨʦʬʽʣʽʚ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʚʠʥ ʋʢʨʘʾʥʠ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʬʝʥʦʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʪʘ ʢʦʣʴʦʨʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʝʤʦʥʩʪʨʫʶʪʴ ʩʫʯʘʩʥʽ 

ʩʦʨʪʦʚʽ ʪʘ ʨʝʛʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʜʘʣʴʰʠʭ ʥʘʢʦʧʠʯʝʥʴ ʩʝʟʦʥʥʠʭ ʜʘʥʠʭ ʟ ʤʝʪʦʶ 

ʚʽʜʩʣʽʜʢʦʚʫʚʘʥʥʷ ʧʦʜʘʣʴʰʠʭ ʟʤʽʥ ʢʣʽʤʘʪʫ ʚ ʋʢʨʘʾʥʽ ʪʘ ʬʦʨʤʫʚʘʥʥʶ 

ʘʜʘʧʪʘʮʽʡʥʠʭ ʩʪʨʘʪʝʛʽʡ. ʇʦʪʨʝʙʫʶʪʴ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʨʝʛʽʦʥʘʣʴʥ ̔ ʽ 



 

ʩʦʨʪʦʚ ̔ʦʩʦʙʣʠʚʦʩʪ ̔ʩʝʥʩʦʨʥʠʭ ʧʨʦʬʽʣʽʚ ʚʠʥ ʋʢʨʘʾʥʠ ʟ ʤʝʪʦʶ ʬʦʨʤʫʚʘʥʥʷ 

ʥʘʮʽʦʥʘʣʴʥʦʾ ʤʘʧʠ ʩʪʠʣʽʚ. ʅʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʘʢʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʨʦʟʨʦʙʣʝʥʦ ʫʜʦʩʢʦʥʘʣʝʥʫ ʪʝʭʥʦʣʦʛʽʶ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ. 
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The dissertation is devoted to the theoretical and experimental substantiation 

of improving the technology of red dry table wines. 

Assessment of possible agroclimatic resources of Ukraine in the conditions of 

climate change shows a decrease in the negative impact of limiting factors for 

viticulture. Accordingly, the list of regions favourable for viticulture will expand. 

Variable and unpredictable temperature regimes and precipitation amounts from 

year to year affect the physicochemical and organoleptic characteristics of grapes. 

Modern legislation provides for the division of the entire territory of Ukraine into 

wine-growing zones in accordance with the climatic classification of wine-growing 

zones of the European Union. 

The use of technological techniques will allow within one year to control the 

impact of climate change on the typicality of the wines obtained. The relevance of 

the problem lies in solving an important task for Ukrainian winemaking - 

determining technological techniques that will level and preserve the typical 

physicochemical and organoleptic features of red dry table wines in conditions of 

climate change. 

In the introduction of the dissertation, the relevance of improvement of the 

technology of red dry table wines, provides a connection with scientific programs, 

reflects the goal and objectives of the research, formulates the scientific novelty and 

practical significance of the obtained research results, provides data on production 

and scientific testing, and determines the personal contribution of the applicant to 

the conducted research and publications on the topic of the dissertation. 



 

The first chapter of the dissertation, based on a review of modern technologies 

and the state of production, the impact of climate change on the formation of the 

main physicochemical and organoleptic indicators of dry red table wines was 

analysed. The current state and trends in the production of dry red table wines in 

Ukraine and the world were theoretically studied. Viticultural and winemaking 

strategies for adapting to climate change were analysed. The use of low-temperature 

technological methods was studied. 

In the second chapter, a program and conditions for conducting research were 

developed, justified materials and research methods were developed. The research 

scheme was developed. The set of generally accepted methods for determining 

physicochemical and organoleptic indicators and methods for statistical and 

graphical processing of research results were established. The methods of 

physicochemical analysis included the determination of the main indicators of grape 

and wine quality, phenolic complex and colour characteristics according to 

Ukrainian standards and methods of the International Organisation of Vine and Wine 

(OIV). Organoleptic studies were conducted on the basis of the research laboratory 

of the Department of Wine Technology and Sensory Analysis of Odesa National 

University of Technology (ONTU) using flavour creation methods according to the 

Ukrainian standard and using the OIV scoring system. Statistical processing and 

graphical representation of the research results were carried out using descriptive 

statistics, one- and multivariate variance analysis, the principal components method 

in Microsoft Office software, Panel Check and Python programming in the Google 

Colab cloud environment. 

The third chapter comprehensively analyses red grape varieties and red dry 

table wines obtained in the climatic conditions of Ukraine. 

The presented results of the study of the dynamics of ripening of red grape 

varieties indicate climate change trends in the conditions of three terroirs of Ukraine: 

Bilhorod-Dnistrovskyi and Izmailskyi districts of Odesa region and Berdychivskyi 

district of Zhytomyr region in 2014-2025. Significant variations in grape harvest 

dates were established depending on the harvest year and variety from 6 to 43 days 



 

and a general trend towards earlier harvest. It was determined that the interval of 

values of mass concentration of sugars, as the main indicator of quality during grape 

harvest, of all studied varieties and terroirs varied from 2.4 g/dm3 to 8 g/dm3. It was 

recommended that further accumulation of data for analysis of trends in changes in 

harvest dates was advisable in order to develop and implement adaptation strategies. 

From the obtained data it was noted that the intervals of values of mass 

concentration of sugars did not differ significantly between grapes of Cabernet 

Sauvignon and Merlot varieties (3-5.5% and 3.6-5.5%) from different areas of the 

same terroir. At the same time, the intervals of the values of the mass concentration 

of titrated acids (3.00 g/dm3 and 4.60 g/dm3) and the pH value (0.18-0.35 and 0.32-

0.58) reflect their difference in adaptability to the impact of climate change in 

Ukraine, which confirms the conclusions of world research. 

Sensory profiles were developed and the current state of red dry table wines 

of Ukraine from the grape varieties Pinot Noir, Merlot, Cabernet Sauvignon, 

Zweigelt, Cabernet Franc, Cabernet Cortis and promising grape varieties Rubin 

Bolgarsky, Regent, Dornfelder, Blauburger and Dunay was determined. It was noted 

that further research is required for individual grape varieties, individual regions and 

smaller terroirs in order to form local features of sensory profiles. 

The phenolic complex and colour characteristics of red dry table wines of 

Ukraine from the grape varieties Pinot Noir, Merlot, Cabernet Sauvignon, Cabernet 

Franc, Cabernet Cortis, Zweigelt, Rubin Bolgarsky and Regent were analysed. The 

ranges of mass concentrations of phenolic and colouring substances of individual 

varieties and the presented production areas were established. The study of colour 

characteristics did not establish a significant correlation between wines from grapes 

of different varieties and between regions of production. 

During the field research, local red grape of the south of Vinnytsia region was 

studied and a comprehensive analysis was performed. The ampelographic 

description of grape was created with a recommendation for further use for the 

production of red dry table wines in accordance with Ukrainian and international 

standards. 



 

The fourth chapter analyses in detail the practical aspect of the influence of 

different variants of technological methods of alcoholic fermentation and the use of 

enological tannins at the later stages of production on the physicochemical indicators 

and the formation of the sensory profile of red table wines. Based on the results 

obtained, an improved technology of red table wines is presented and an economic 

justification for the effectiveness of the introduction of cryogenic equipment in the 

production of red wines in particular is provided. 

Thus, the features of the use of different variants of alcoholic fermentation on 

the formation of physicochemical and organoleptic indicators are established. It has 

been proven that cooling at the stage of grape acceptance significantly increases the 

content of phenolic and colouring substances by 1.17 - 1.29 and 1.90 - 2.27 times, 

while the proportion of yellow pigment in optical characteristics decreases and the 

proportion of blue increases. 

The use of cold maceration with alcoholic fermentation at a temperature of 12 

- 14ÁC with a cultured yeast Metshnikowia fructicola Gaia and subsequent alcoholic 

fermentation with the addition of Saccharomyces cerevisiae DV 10 was noted. The 

concentration of phenolic substances in the resulting red dry table wines increased 

by 17.03%, and the content of colouring substances by 2.28 times compared to the 

control and by 8.77% - 19.70% compared to the other studied variants. All studied 

quality indicators increased significantly compared to the control. 

The results of the study of the use of enological tannins at the final stages of 

production revealed a general positive effect on the tasting assessment and the 

formation of the sensory profile. In particular, an increase in the tasting score by 0.7 

- 1.3 points and an increase in the perception of fruit aromas, acidity - tannin balance 

and taste intensity compared to samples without enological tannins has been proven. 

The improved technology of red table dry wines is presented, which provides 

for the preservation of the necessary physicochemical and organoleptic indicators 

under the proven impact of climate change within one production season. The use 

of three main researched improved stages is envisaged: cooling of grapes during 



 

acceptance, variants of alcoholic fermentation and the use of enological tannins at 

the final stages before bottling. 

The conducted economic modelling confirms the feasibility of implementing 

a cooperative model of using cryogenic equipment for the production of red table 

dry wines. It was found that with a total investment of UAH 2.89 million, the project 

provides a net annual cash flow of UAH 1.66 million, a simple payback period of 

1.75 years, and a discounted payback period of 2.38 years. The positive value of the 

net present value at UAH 2.06 million, a profitability index of 1.71, and an internal 

rate of return of 24.72% indicate the financial performance and investment 

attractiveness of the project. 

Thus, the comprehensive study confirmed climate change and its impact on 

the formation of the main physicochemical indicators of grapes in 2014-2025 in the 

conditions of different terroirs of Ukraine and reflected the current state of the 

sensory profiles of red table wines of Ukraine. The results of the study of the 

phenolic complex and colour characteristics demonstrate the current varietal and 

regional features of red dry table wines of Ukraine. The need for further 

accumulation of seasonal data in order to track further climate changes in Ukraine 

and the formation of adaptation strategies has been established. The regional and 

varietal features of the sensory profiles of Ukrainian wines require further research 

in order to form a national map of styles. Based on the results of practical research, 

an improved technology for red dry table wines has been developed. 

Keywords: grape, variety, terroir, climate change, red wine, sensory analysis, 

taste, physicochemical parameters, quality, technology, yeast, enological tannins, 

maceration, alcoholic fermentation, phenolic complex.  



 

ʉʇʀʉʆʂ ʇʋɹʃɯʂɸʎɯʁ ɿɼʆɹʋɺɸʏɸ ɿɸ ʊɽʄʆʖ ɼʀʉɽʈʊɸʎɯɰ 

ʉʪʘʪʪʽ ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ 

1. ʃʘʨʽʥ, ɺ. ɺ., & ʊʢʘʯʝʥʢʦ, ʆ. ɹ. (2025). ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʩʝʥʩʦʨʥʠʭ 
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ʪʘ ʧʽʜʛʦʪʦʚʢʘ ʩʪʘʪʪ ̔ ʜʦ ʧʫʙʣʽʢʘʮʽʾ; ʦʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʊʢʘʯʝʥʢʦ ʆ.ɹ. ï 
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ʚʠʥʦʨʦʙʥʦʾ ʛʘʣʫʟʽ: ʩʪʘʥ ʽ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ. ɯʥʥʦʚʘʮʽʾ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʫ 
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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ 
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ʄʆɺɺ ï ʄʽʞʥʘʨʦʜʥʘ ʆʨʛʘʥʽʟʘʮʽʷ ɺʠʥʦʛʨʘʜʫ ʪʘ ɺʠʥʘ 

PCA ï Principal Component Analysis 

ʌʈ ï ʬʝʥʦʣʴʥʽ ʨʝʯʦʚʠʥʠ 

ɹʈ ï ʙʘʨʚʥʽ ʨʝʯʦʚʠʥʠ 

CIE - Commission Internationale de l'£clairage 

I ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʢʦʣʴʦʨʫ 

T ï ʚʽʜʪʽʥʦʢ ʢʦʣʴʦʨʫ 

ʏʂɼ ï ʯʠʩʪʘ ʢʫʣʴʪʫʨʘ ʜʨʽʞʜʞʽʚ 
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ɺʉʊʋʇ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ɸʥʘʣʽʟ ʩʚʽʪʦʚʦʛʦ ʪʘ ʫʢʨʘʾʥʩʴʢʦʛʦ ʨʠʥʢʫ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ ʩʧʦʞʠʚʘʥʥʷ ʚʠʥʘ ʧʦʢʘʟʫʻ ʩʪʘʙʽʣʴʥʠʡ ʧʨʠʨʽʩʪ. ʇʨʠ ʮʴʦʤʫ 

ʯʘʩʪʢʘ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʦʶ ʥʘʚʽʪʴ ʥʘ ʬʦʥʽ 

ʟʘʛʘʣʴʥʠʭ ʪʝʥʜʝʥʮʽʡ ʨʦʩʪʫ ʩʧʦʞʠʚʘʥʥʷ ʽʛʨʠʩʪʠʭ ʪʘ ʙʽʣʠʭ ʚʠʥ. 

ɺʠʥʦʛʨʘʜ, ʷʢ ʽ ʙʫʜʴ-ʷʢʠʡ ʞʠʚʠʡ ʦʨʛʘʥʽʟʤ, ʨʝʘʛʫʻ ʥʘ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʄʦʞʣʠʚʦʩʪʽ ʡʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʧʽʜʜʘʶʪʴʩʷ 

ʚʧʣʠʚʫ ʤʽʥʣʠʚʦʛʦ ʟʘ ʨʦʢʘʤʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʪʘ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ, ʱʦ 

ʚʠʭʦʜʷʪʴ ʟʘ ʦʧʪʠʤʫʤ ʜʣʷ ʩʦʨʪʫ. 

ɿʤʽʥʘ ʢʣʽʤʘʪʫ ʻ ʩʝʨʡʦʟʥʦʶ ʧʨʦʙʣʝʤʦʶ ʜʣʷ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʪʘ 

ʚʠʥʦʨʦʙʩʪʚʘ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ. ɼʦʢʠ ʚʠʥʦʛʨʘʜʘʨʽ ʰʫʢʘʶʪʴ ʢʦʨʦʪʢʦʪʨʠʚʘʣʽ ʪʘ 

ʜʦʚʛʦʪʨʠʚʘʣʽ ʩʪʨʘʪʝʛʽʾ ʫʪʨʠʤʘʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʪʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʥʦʛʨʘʜʫ, ʚʠʥʦʨʦʙʠ ʥʝ ʚʪʨʘʯʘʶʪʴ ʯʘʩ ʜʣʷ ʧʦʰʫʢʫ 

ʤʦʞʣʠʚʦʩʪʝʡ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʫʪʨʠʤʘʥʥʷ ʟʤʽʥ ʪʠʧʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘʚʜʷʢʠ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʠʡʦʤʘʤ. 

ʅʘʡʙʽʣʴʰʠʡ ʚʠʢʣʠʢ, ʷʢʠʡ ʟʤʽʥʘ ʢʣʽʤʘʪʫ ʥʝʩʝ ʫ ʚʠʥʦʨʦʙʩʪʚʦ, ð ʮʝ 

ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʽʩʪʴ. ʈʘʥʽʰʝ ʚʠʨʦʙʥʠʢʠ ʟʥʘʣʠ, ʷʢʽ ʩʦʨʪʠ ʚʠʨʦʱʫʚʘʪʠ, ʷʢ ʾʭ 

ʚʠʨʦʱʫʚʘʪʠ, ʢʦʣʠ ʟʙʠʨʘʪʠ ʷʛʦʜʠ ʪʘ ʷʢ ʾʭ ʟʙʨʦʜʞʫʚʘʪʠ, ʱʦʙ ʚʠʨʦʙʣʷʪʠ 

ʩʪʘʙʽʣʴʥʝ, ʷʢʽʩʥʝ ʚʠʥʦ, ʘʣʝ ʩʴʦʛʦʜʥʽ ʢʦʞʝʥ ʢʨʦʢ ï ʮʝ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ. ɺʩʝ ʮʝ 

ʩʧʦʥʫʢʘʻ ʰʫʢʘʪʠ ʩʧʦʩʦʙʠ ʟʙʝʨʝʛʪʠ ʫʣʶʙʣʝʥʽ ʩʦʨʪʠ ʚʠʥʦʛʨʘʜʫ ʪʘ ʾʭʥʽ ʫʥʽʢʘʣʴʥʽ 

ʷʢʦʩʪʽ ʚ ʤʽʥʣʠʚʠʭ ʽ ʧʨʠʤʭʣʠʚʠʭ ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ. 

ʇʠʪʘʥʥʷʤ ʚʧʣʠʚʫ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ ʚʠʥʦʛʨʘʜʘʨʩʴʢʫ ʪʘ ʚʠʥʦʨʦʙʥʫ ʛʘʣʫʟʽ 

ʚ ʋʢʨʘʾʥʽ ʪʘ ʩʚʽʪʽ ʧʨʠʩʚʷʯʝʥʦ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ ʽʥʦʟʝʤʥʠʭ ʪʘ 

ʫʢʨʘʾʥʩʴʢʠʭ ʚʯʝʥʠʭ, ʚ ʷʢʠʭ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʟʘʛʘʣʴʥʽ ʪʝʥʜʝʥʮʽʾ, ʪʘʢ ʽ ʜʫʞʝ 

ʚʫʟʴʢʽ ʦʜʥʦʬʘʢʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʉʘʤʝ ʪʦʤʫ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ ʫʢʨʘʾʥʩʴʢʦʛʦ ʚʠʥʦʨʦʙʩʪʚʘ ʻ ʧʦʰʫʢ 

ʤʦʞʣʠʚʦʩʪʝʡ ʫʪʨʠʤʘʥʥʷ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʪʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ. 
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ɿʚ'ʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ.  

ɼʠcepʪʘʮiʡʥʘ poʙoʪʘ ʙʫʣʘ ʚʠʢʦʥʘʥʘ ʟʛʽʜʥʦ ʟ ʧʣʘʥʘʤʠ ʥʘʫʢoʚo-

ʜocʣiʜʥʠʮʴʢoʾ poʙoʪʠ Oʅʊʋ, ʢʘʬeʜpʠ ʪʝʭʥʦʣʦʛʽʾ ʚʠʥʘ ʪʘ ʩʝʥʩʦʨʥʦʛʦ ʘʥʘʣʽʟʫ: 

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʚʠʥʦʛʨʘʜʥʠʭ ʚʠʥ ʪʘ ʥʘʧʦʾʚ ʥʘ ʦʩʥʦʚʽ ʚʠʥʦʛʨʘʜʫ ʫ 

ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ (ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0124U004516, 2024-2027 ʨʨ.). 

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʥʘʫʢʦʚʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ 

ʢʣʽʤʘʪʫ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʚʠʟʥʘʯʝʥʦ ʪʘ ʧʦʩʣʽʜʦʚʥʦ ʨʝʘʣʽʟʦʚʘʥʦ ʪʘʢʽ 

ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ: 

1. ʉʠʩʪʝʤʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ 

ʚʠʥ ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ. 

2. ʈʦʟʨʦʙʠʪʠ ʤʝʪʦʜʦʣʦʛʽʶ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʦʙʨʘʪʠ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. 

3. ɼʦʩʣʽʜʠʪʠ ʜʠʥʘʤʽʢʫ ʚʠʟʨʽʚʘʥʥʷ ʚʠʥʦʛʨʘʜʫ ʯʝʨʚʦʥʠʭ ʩʦʨʪʽʚ ʚ ʫʤʦʚʘʭ 

ʨʽʟʥʠʭ ʪʝʨʫʘʨʽʚ ʋʢʨʘʾʥʠ. 

4. ɺʠʟʥʘʯʠʪʠ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʩʝʥʩʦʨʥʠʭ ʧʨʦʬʽʣʽʚ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ 

ʚʠʥ ʋʢʨʘʾʥʠ. 

5. ɼʦʩʣʽʜʠʪʠ ʬʝʥʦʣʴʥʠʡ ʢʦʤʧʣʝʢʩ ʪʘ ʢʦʣʴʦʨʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʝʨʚʦʥʠʭ 

ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ. 

6. ɺʩʪʘʥʦʚʠʪʠ ʚʧʣʠʚ ʫʤʦʚ ʩʧʠʨʪʦʚʦʛʦ ʙʨʦʜʽʥʥʷ ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʪʘ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ. 

7. ɺʩʪʘʥʦʚʠʪʠ ʚʧʣʠʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʥʦʣʦʛʽʯʥʠʭ ʪʘʥʽʥʽʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʩʝʥʩʦʨʥʠʭ ʧʨʦʬʽʣʽʚ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ. 

8. ʋʜʦʩʢʦʥʘʣʠʪʠ ʪʝʭʥʦʣʦʛʽʶ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ. 

9. ɽʢʦʥʦʤʽʯʥʦ ʦʙˇʨʫʥʪʫʚʘʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʨʽʦʛʝʥʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʫ 

ʚʠʨʦʙʥʠʮʪʚʦ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʪʝʭʥʦʣʦʛʽʷ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʚʠʥʦʛʨʘʜ ʯʝʨʚʦʥʠʭ ʩʦʨʪʽʚ, ʯʝʨʚʦʥʽ ʩʪʦʣʦʚʽ ʩʫʭʽ 

ʚʠʥʦʤʘʪʝʨʽʘʣʠ, ʯʝʨʚʦʥʽ ʩʪʦʣʦʚʽ ʩʫʭʽ ʚʠʥʘ ʋʢʨʘʾʥʠ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʫ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ, 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʤʝʪʦʜʠ ʪʘ ʤʝʪʦʜʠ ʩʪʘʪʠʩʪʠʯʥʦ ʾʦʙʨʦʙʢʠ ʜʘʥʠʭ. 
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ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ.  

ʅʘ ʦʩʥʦʚʽ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʨʦʙʦʪʽ 

ʚʧʝʨʰʝ: 

1. ʇ̔ ʜʪʚʝʨʜʞʝʥʦ ʚʧʣʠʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ ʜʠʥʘʤʽʢʫ ʚʠʟʨʽʚʘʥʥʷ ʚʠʥʦʛʨʘʜʫ 

ʯʝʨʚʦʥʠʭ ʩʦʨʪʽʚ ʷʢ ʩʠʨʦʚʠʥʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ 

ʚʠʥ ʚ ʫʤʦʚʘʭ ʪʨʴʦʭ ʪʝʨʫʘʨʽʚ ʋʢʨʘʾʥʠ ʫ 2014-2025 ʨʦʢʘʭ. 

2. ɺʠʟʥʘʯʝʥʦ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʩʝʥʩʦʨʥʠʭ ʧʨʦʬʽʣʽʚ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ 

ʚʠʥ ʋʢʨʘʾʥʠ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʚ ʨʦʟʜʨʽʙʥʽʡ ʪʦʨʛʽʚʣʽ ʚ 2024 ʨʦʮʽ. 

3. ɺʩʪʘʥʦʚʣʝʥʦ ʚʽʜʩʫʪʥʽʩʪʴ ʚʧʣʠʚʫ ʨʝʛʽʦʥʘʣʴʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘ 

ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʬʝʥʦʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʪʘ ʢʦʣʴʦʨʦʚʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ. 

4. ʂʦʤʧʣʝʢʩʥʦ ʜʦʩʣʽʜʞʝʥʦ ʚʠʥʦʛʨʘʜ ʣʦʢʘʣʴʥʦʛʦ ʯʝʨʚʦʥʦʛʦ ʩʦʨʪʫ ʟ ʧʽʚʜʥʷ 

ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ. 

5. ʋʜʦʩʢʦʥʘʣʝʥʦ ʪʝʭʥʦʣʦʛʽʶ ʯʝʨʚʦʥʦʛʦ ʩʪʦʣʦʚʦʛʦ ʩʫʭʦʛʦ ʚʠʥʘ ʜʣʷ 

ʚʠʥʦʛʨʘʜʫ ʣʦʢʘʣʴʥʦʛʦ ʯʝʨʚʦʥʦʛʦ ʩʦʨʪʫ ʧʽʚʜʥʷ ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʫʯʘʩʥʠʭ ʩʧʦʞʠʚʯʠʭ ʪʨʝʥʜʽʚ. 

6. ɺʧʝʨʰʝ ʝʢʦʥʦʤʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʨʽʦʛʝʥʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʤʝʭʘʥʽʟʤʫ ʘʜʘʧʪʘʮʽʾ ʜʦ ʚʧʣʠʚʫ ʟʤʽʥʠ ʢʣʽʤʘʪʫ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʅʘ ʦʩʥʦʚʽ ʪʝʦʨʝʪʠʯʥʠʭ 

ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʨʦʟʨʦʙʣʝʥʦ ʪʝʭʥʦʣʦʛʽʯʥʽ ʩʭʝʤʠ ʪʘ 

ʫʜʦʩʢʦʥʘʣʝʥʦ ʪʝʭʥʦʣʦʛʽʶ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ 

ʢʣʽʤʘʪʫ. ʇʨʦʚʝʜʝʥʦ ʘʧʨʦʙʘʮʽʶ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʨʦʤʠʩʣʦʚʠʭ ʫʤʦʚʘʭ ʧʽʜʧʨʠʻʤʩʪʚ: 

ʊʆɺ çʐɸʊʆ-ʇɯʅʆè (ʚʠʥʦʨʦʙʥʷ Chateau Pinot), ʊʆɺ çʉɯʈɯʋʉ.è (ʚʠʥʦʨʦʙʥʷ 

Mon Crafto Family Winery). ʇʨʠʡʥʷʪʽ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʠʡʦʤʠ 

ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʨʽʦʛʝʥʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʫ ʩʪʚʦʨʝʥʥʽ ʤʝʭʘʥʽʟʤʫ ʘʜʘʧʪʘʮʽʾ 

ʚʠʥʦʨʦʙʝʥʴ ʜʦ ʚʧʣʠʚʫ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ɻʈʆʄɸɼʉʔʂʆʖ ʉʇɯʃʂʆʖ 

çʋʂʈɸɰʅʉʔʂɸ ɺʀʅʆɻʈɸɼɸʈʉʔʂʆ-ɺʀʅʆʈʆɹʅɸ ɸʉʆʎɯɸʎɯʗè. 

ɺʧʨʦʚʘʜʞʝʥʦ ʫ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʫ ʜʽʷʣʴʥʽʩʪʴ ʢʘʬʝʜʨʠ ʟʛʽʜʥʦ ʟ ʧʣʘʥʘʤʠ 

ʥʘʫʢoʚo-ʜocʣiʜʥʠʮʴʢoʾ poʙoʪʠ Oʅʊʋ, ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʾ ʚʠʥʘ ʪʘ ʩʝʥʩʦʨʥʦʛʦ 
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ʘʥʘʣʽʟʫ: ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʚʠʥʦʛʨʘʜʥʠʭ ʚʠʥ ʪʘ ʥʘʧʦʾʚ ʥʘ ʦʩʥʦʚʽ 

ʚʠʥʦʛʨʘʜʫ ʫ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ (ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0124U004516, 2024-

2027 ʨʨ.). ɺʧʨʦʚʘʜʞʝʥʦ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʧʨʠ ʚʠʢʣʘʜʘʥʥʽ ʜʠʩʮʠʧʣʽʥ: 

çʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʨʦʙʦʪʘè ʜʣʷ ʟʜʦʙʫʚʘʯʽʚ ʉɺʆ çʙʘʢʘʣʘʚʨè ʩʧʝʮʽʘʣʴʥʦʩʪʽ 181 

ʍʘʨʯʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʆʇʇ ʊʝʭʥʦʣʦʛʽʾ ʧʨʦʜʫʢʪʽʚ ʙʨʦʜʽʥʥʷ, ʥʘʧʦʾʚ ʪʘ 

ʚʠʥʦʨʦʙʩʪʚʘ; çɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʩʝʥʩʦʨʥʦʤʫ ʘʥʘʣʽʟʽ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ 

ʟ ʂʇè, çʅʘʫʢʦʚʽ ʘʩʧʝʢʪʠ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡè, çʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʨʦʙʦʪʘè, 

çʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʘ ʧʨʘʢʪʠʢʘè, ʜʣʷ ʟʜʦʙʫʚʘʯʽʚ ʉɺʆ çʤʘʛʽʩʪʨè, ʆʅʇ 

ʉʝʥʩʦʨʥʠʡ ʘʥʘʣʽʟ ʚ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʷʭ; çɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʛʘʣʫʟʽ ʟ 

ʂʇè, çʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʨʦʙʦʪʘè ʉɺʆ çʤʘʛʽʩʪʨè ʆʇʇ ʊʝʭʥʦʣʦʛʽʾ ʧʨʦʜʫʢʪʽʚ 

ʙʨʦʜʽʥʥʷ, ʥʘʧʦʾʚ ʪʘ ʚʠʥʦʨʦʙʩʪʚʘ ʥʘ ʢʘʬʝʜʨʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʥʘ ʪʘ ʩʝʥʩʦʨʥʦʛʦ 

ʘʥʘʣʽʟʫ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ʘʥʘʣʽʟ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ, ʚʠʢʦʥʘʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʽʜʛʦʪʦʚʢʘ ʤʘʪʝʨʽʘʣʽʚ ʜʦʩʣʽʜʞʝʥʴ ʜʦ 

ʧʫʙʣʽʢʘʮʽʾ, ʦʬʦʨʤʣʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʦʣʦʛʽʾ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʚʠʩʥʦʚʢʽʚ ʽ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʤʠʩʣʦʚʦʾ ʘʧʨʦʙʘʮʽʾ, ʥʘʧʠʩʘʥʥʷ 

ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʟʜʽʡʩʥʶʚʘʣʦʩʴ ʩʧʽʣʴʥʦ ʟ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ ʊʢʘʯʝʥʢʦ ʆ.ɹ., 

ʜ.ʪ.ʥ., ʧʨʦʬ. ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʾ ʚʠʥʘ ʪʘ ʩʝʥʩʦʨʥʦʛʦ ʘʥʘʣʽʟʫ ʆʅʊʋ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʩʪʘʥʦʚʠʪʴ ʥʝ ʤʝʥʰʝ 70 %. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʨʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʴ ʧʨʝʟʝʥʪʦʚʘʥʦ, ʦʙʛʦʚʦʨʝʥʦ ʪʘ ʩʭʚʘʣʝʥʦ ʥʘ ʤʽʞʥʘʨʦʜʥʠʭ ʽ 

ʚʩʝʫʢʨʘʾʥʩʴʢʠʭ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ: ʅʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟʜʦʙʫʚʘʯʽʚ 

ʚʠʱʦʾ ʦʩʚʽʪʠ ʆʅʊʋ 24 - 27 ʙʝʨʝʟʥʷ 2026 ʨʦʢʫ, ʤ. ʆʜʝʩʘ; ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʊʝʭʥʦʣʦʛʽʾ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʽ ʢʦʤʙʽʢʦʨʤʽʚè, 

ʆʜʝʩʘ, 23-26 ʚʝʨʝʩʥʷ 2025 ʨʦʢʫ; 85 ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʩʢʣʘʜʫ ʫʥʽʚʝʨʩʠʪʝʪʫ 22 ï 25 ʢʚʽʪʥʷ 2025 ʨ, ʤ ʆʜʝʩʘ; ʍV ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ ʽ ʩʪʫʜʝʥʪʽʚ ʟ ʤʽʞʥʘʨʦʜʥʦʶ 

ʫʯʘʩʪʶ ʜʦ 120-ʨʽʯʯʷ ʆʜʝʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 
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çʧʨʦʙʣʝʤʠ ʬʦʨʤʫʚʘʥʥʷ ʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ ʫ ʤʦʣʦʜʽè 6 ï 7 ʞʦʚʪʥʷ 

2022 ʨʦʢʫ. 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʫʙʣʽʢʦʚʘʥʦ 

7 ʥʘʫʢʦʚʠʭ ʧʨʘʮ,ɹ ʟ ʥʠʭ: 3 ʩʪʘʪʪʽ ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ, 1 

ʩʪʘʪʪʷ ʫ ʞʫʨʥʘʣʽ, ʱʦ ʚʭʦʜʠʪʴ ʜʦ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ ʜʘʥʠʭ (Web of Science), 

2 ʘʧʨʦʙʘʮʽʡʥ ̔ʨʦʙʦʪʠ ʫ ʟʙʽʨʥʠʢʘʭ ʜʦʧʦʚʽʜʝʡ ʄʽʞʥʘʨʦʜʥʠʭ ʪʘ ɺʩʝʫʢʨʘʾʥʩʴʢʠʭ 

ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʡ. 

ʉʪʨʫʢʪʫʨʘ ʽ ʦʙʩʷʛ ʨʦʙʦʪʠ. ɼʠʩʝʨʪʘʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʚʩʪʫʧʫ, ʯʦʪʠʨʴʦʭ 

ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʽ ʜʦʜʘʪʢʽʚ. ʆʩʥʦʚʥʠʡ ʟʤʽʩʪ 

ʨʦʙʦʪʠ ʚʠʢʣʘʜʝʥʦ ʥʘ 168 ʩʪʦʨʽʥʢʘʭ, ʚʢʣʶʯʘʶʯʠ 46 ʪʘʙʣʠʮʴ, 64 ʨʠʩʫʥʢʠ, 18 

ʜʦʜʘʪʢʽʚ (ʥʘ 51 ʩʪʦʨ.). ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʙʽʙʣʽʦʛʨʘʬʽʯʥʠʭ ʜʞʝʨʝʣ ʤʽʩʪʠʪʴ 

194 ʥʘʡʤʝʥʫʚʘʥʴ (ʥʘ 26 ʩʪʦʨ.). 
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1 ʈʆɿɼɯʃ 1. 

ʆɻʃʗɼ ʉʋʏɸʉʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ʏɽʈɺʆʅʀʍ ʉʊʆʃʆɺʀʍ 

ʉʋʍʀʍ ɺʀʅ ɺ ʋʄʆɺɸʍ ɿʄɯʅʀ ʂʃɯʄɸʊʋ 

1.1. ɸʥʘʣʽʟ ʚʧʣʠʚʫ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʠʭ ʪʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ 

ʩʫʭʠʭ ʚʠʥ 

ʉʚʽʪʦʚʠʡ ʪʘ ʫʢʨʘʾʥʩʴʢʠʡ ʨʠʥʦʢ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʩʧʦʞʠʚʘʥʥʷ ʚʠʥʘ ʧʦʢʘʟʫʻ 

ʩʪʘʙʽʣʴʥʠʡ ʧʨʠʨʽʩʪ. ʇʨʠ ʮʴʦʤʫ ʯʘʩʪʢʘ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʦʶ ʥʘʚʽʪʴ ʥʘ ʬʦʥʽ ʟʘʛʘʣʴʥʠʭ ʪʝʥʜʝʥʮʽʡ ʨʦʩʪʫ ʩʧʦʞʠʚʘʥʥʷ 

ʽʛʨʠʩʪʠʭ ʪʘ ʙʽʣʠʭ ʚʠʥ. ʆʮʽʥʢʘ ʤʦʞʣʠʚʠʭ ʘʛʨʦʢʣʽʤʘʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ ʚ 

ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʧʦʢʘʟʫʻ ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʦʙʤʝʞʫʶʯʠʭ 

ʬʘʢʪʦʨʽʚ ʜʣʷ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ. ɺʽʜʧʦʚʽʜʥʦ, ʧʝʨʝʣʽʢ ʩʧʨʠʷʪʣʠʚʠʭ ʜʣʷ 

ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʨʝʛʽʦʥʽʚ ʨʦʟʰʠʨʠʪʴʩʷ. ʄʽʥʣʠʚʽ ʪʘ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʽ ʟ ʨʦʢʫ ʚ ʨʽʢ 

ʪʝʤʧʝʨʘʪʫʨʥʽ ʨʝʞʠʤʠ ʪʘ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʪʘ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʥʦʛʨʘʜʫ. ɹʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʫ 

ʚʠʥʦʛʨʘʜʘʨʩʪʚʽ ʪʘ ʚʠʥʦʨʦʙʩʪʚʽ, ʧʦʚôʷʟʘʥʠʭ ʟʽ ʟʤʽʥʦʶ ʢʣʽʤʘʪʫ, ʩʪʦʩʫʶʪʴʩʷ ʩʘʤʝ 

ʚʠʥʦʛʨʘʜʘʨʩʴʢʠʭ ʩʪʨʘʪʝʛʽʡ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʝʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ ʜʦʟʚʦʣʠʪʴ ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʨʦʢʫ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʧʣʠʚ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʥʘ ʪʠʧʦʚʽʩʪʴ ʦʪʨʠʤʫʚʘʥʠʭ ʚʠʥ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʧʦʣʷʛʘʻ ʫ ʚʠʨʽʰʝʥʥʽ ʚʘʞʣʠʚʦʛʦ ʜʣʷ ʫʢʨʘʾʥʩʴʢʦʛʦ 

ʚʠʥʦʨʦʙʩʪʚʘ ʟʘʚʜʘʥʥʷ - ʚʠʟʥʘʯʝʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ, ʷʢʽ ʥʽʚʝʣʶʶʪʴ ʪʘ 

ʟʙʝʨʝʞʫʪʴ ʪʠʧʦʚʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʪʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʯʝʨʚʦʥʠʭ 

ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʱʦʨʽʯʥʦʛʦ ʟʚʽʪʫ OIV, ʫ 2022 ʨʦʮʽ ʦʙʩʷʛʠ ʚʠʨʦʙʥʠʮʪʚʘ 

ʚʠʥʘ ʩʪʘʥʦʚʠʣʠ ʙʣʠʟʴʢʦ 259,9 ʤʣʥ. ʛʣ. ʎʝ ʪʨʦʭʠ ʥʠʞʯʝ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʟʘ 

20 ʨʦʢʽʚ ʽ, ʧʦʧʝʨʝʜʥʴʦ, ʥʘ 1% ʥʠʞʯʝ ʟʘ 2021 ʨʽʢ. ʆʜʥʘ ʽʟ ʧʨʠʯʠʥ - ʚʠʱʠʡ, ʥʽʞ 

ʦʯʽʢʫʚʘʣʦʩʷ, ʚʨʦʞʘʡ ʫ ɭʚʨʦʧʽ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʧʦʩʫʭʫ ʪʘ ʩʧʝʢʫ ʥʘʚʝʩʥʽ ʪʘ ʚʣʽʪʢʫ. 

ɿʘʛʘʣʦʤ ʫ 2022 ʨʦʮʽ ʩʫʭʽ ʪʘ ʩʧʝʢʦʪʥʽ ʫʤʦʚʠ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʚ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ 
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ʩʚʽʪʫ ʪʘ ʧʨʠʟʚʝʣʠ ʜʦ ʨʘʥʥʽʭ ʚʨʦʞʘʾʚ ʽ ʩʝʨʝʜʥʽʭ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ, ʧʨʦʪʝ ʚ 

ʮʽʣʦʤʫ ʛʘʨʥʦʾ ʷʢʦʩʪʽ [1]. 

ɺ ʪʦʡ ʞʝ ʯʘʩ, ʫ ʟʚʽʪʽ ʟʘ 2021 ʨʽʢ ʚʢʘʟʫʻʪʴʩʷ, ʱʦ ʦʯʽʢʫʚʘʥʠʡ ʦʙʩʷʛ ʚʧʘʚ ʥʘ 

4% ʧʦʨʽʚʥʷʥʦ ʟ 2020 ʨʦʢʦʤ (ʷʢʠʡ ʽ ʪʘʢ ʙʫʚ ʥʠʞʯʠʤ ʟʘ ʩʝʨʝʜʥʽʡ) ʽ ʥʘ 7% ʥʠʞʯʠʡ 

ʟʘ ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʟʘ 20 ʨʦʢʽʚ [2]. ʎʝ ʨʝʟʫʣʴʪʘʪ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʢʣʽʤʘʪʠʯʥʠʭ 

ʫʤʦʚ, ʷʢʽ 2021 ʨʦʢʫ ʩʠʣʴʥʦ ʚʧʣʠʥʫʣʠ ʥʘ ʦʩʥʦʚʥʽ ʚʠʥʦʨʦʙʥʽ ʢʨʘʾʥʠ ɭʚʨʦʧʠ. 

ɿʘʟʥʘʯʘʪ̒ʴʩʷ, ʱʦ ʇʽʚʜʝʥʥʘ ʧʽʚʢʫʣʷ ʪʘ ʉʐɸ ʙʫʣʠ ʚʠʥʷʪʢʦʤ ʫ ʟʘʛʘʣʴʥʦʤʫ 

ʥʝʛʘʪʠʚʥʦʤʫ ʩʮʝʥʘʨʽʾ [1]. 

ʋ ʦɦʨʽʯʥʦʤʫ ʟʚʽʪ ̔OIV ʟʘ 2024 ʨʽʢ ʟʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʫ ʩʚʽʪʦʚʦʤʫ ʤʘʩʰʪʘʙʽ 

ʚʽʥ ʻ ʧʦʚʪʦʨʝʥʥʷʤ 2023 ʨʦʢʫ ʟ ʥʠʟʢʦʶ ʧʦʛʦʜʥʠʭ ʷʚʠʱ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʙʩʷʛʠ 

ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʥʘ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ, ʱʦ ʧʦʩʠʣʶʻʪʴʩʷ ʝʢʦʥʦʤʽʯʥʠʤʠ ʪʘ 

ʨʠʥʢʦʚʠʤʠ ʦʙʩʪʘʚʠʥʘʤʠ [3]. 

ʇʨʦʤʠʩʣʦʚʽ ʚʠʥʦʛʨʘʜʥʽ ʥʘʩʘʜʞʝʥʥʷ ʋʢʨʘʾʥʠ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʧʽʚʜʥʽ ʚ 

ʆʜʝʩʴʢʽʡ, ʍʝʨʩʦʥʩʴʢʽʡ, ʄʠʢʦʣʘʾʚʩʴʢʽʡ, ɿʘʧʦʨʽʟʴʢʽʡ ʦʙʣʘʩʪʷʭ, ʘʚʪʦʥʦʤʥʽʡ 

ʨʝʩʧʫʙʣʽʮʽ ʂʨʠʤ ʪʘ ʥʘ ɿʘʢʘʨʧʘʪʪʽ. ɹʣʠʟʴʢʦ 60% ʧʣʦʱ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʟʦʥʽ 

ʫʢʨʠʚʥʦʛʦ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʥʘ ʱʝʧʣʝʥʽʡ ʢʫʣʴʪʫʨʽ. ʃʠʰʝ ʥʘ ʧʽʱʘʥʠʭ ˇʨʫʥʪʘʭ 

ʍʝʨʩʦʥʱʠʥʠ (ʎʶʨʫʧʠʥʩʴʢʠʡ ʽ ʂʘʭʦʚʩʴʢʠʡ ʨʘʡʦʥʠ) ʤʦʞʣʠʚʘ ʢʦʨʝʥʝʚʣʘʩʥʘ 

ʢʫʣʴʪʫʨʘ ʚʠʥʦʛʨʘʜʫ [4; 5]. ʉʪʘʥʦʤ ʥʘ 2020 ʨʽʢ ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʚʠʥʦʛʨʘʜʥʠʭ 

ʥʘʩʘʜʞʝʥʴ ʫ ʧʣʦʜʦʥʦʩʥʦʤʫ ʚʽʮʽ ʚ ʋʢʨʘʾʥʽ ʥʘʣʽʯʫʻ 24,5 ʪʠʩ. ʛʘ ʫ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʪʘ 12,7 ʪʠʩ. ʛʘ ï ʫ ʛʦʩʧʦʜʘʨʩʪʚʘʭ 

ʥʘʩʝʣʝʥʥʷ. ɺʘʣʦʚʠʡ ʟʙʽʨ ʟʘ ʮʠʤʠ ʢʘʪʝʛʦʨʽʷʤʠ ʛʦʩʧʦʜʘʨʩʪʚ ʚʽʜʧʦʚʽʜʥʦ ʩʢʣʘʚ 

98,7 ʪʘ 182,3 ʪʠʩ. ʪ [6]. ɼʦ ɼʝʨʞʘʚʥʦʛʦ ʨʝʻʩʪʨʫ ʩʦʨʪʽʚ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ ʥʘ 2020 

ʨʽʢ ʟʘʥʝʩʝʥʦ 45 ʩʦʨʪʽʚ ʚʠʥʦʛʨʘʜʫ ʪʘ 5 ʧʽʜʱʝʧ [7], ʟ ʥʠʭ 21 ï ʩʪʦʣʦʚʠʭ ʩʦʨʪʽʚ, 

20 ï ʪʝʭʥʽʯʥʽ ʪʘ 4 ʫʥʽʚʝʨʩʘʣʴʥʽ [8]. 

ʉʪʘʥʦʤ ʥʘ 2021 ʨʽʢ, ʚ ʋʢʨʘʾʥʽ ʫ ʛʨʫʧʽ ʪʝʭʥʽʯʥʠʭ ʩʦʨʪʽʚ 30,4% ʧʨʠʧʘʜʘʻ 

ʥʘ ʚʠʥʦʛʨʘʜ ʯʝʨʚʦʥʠʭ ʩʦʨʪʽʚ. ʉʝʨʝʜ ʷʢʠʭ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʩʪʘʥʦʚʠʪʴ 13,4% 

ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʧʝʨʝʨʦʙʣʝʥʦʛʦ ʚʠʥʦʛʨʘʜʫ, ʄʝʨʣʦ ï 5,9%, ʇʽʥʦ ʙʽʣʠʡ, 

ʇʽʥʦ ʯʦʨʥʠʡ, ʇʽʥʦ ʩʽʨʠʡ ï 4,0%, ʉʘʧʝʨʘʚʽ ʧʽʚʥʽʯʥʠʡ ï 5,0%, ʆʜʝʩʴʢʠʡ ʯʦʨʥʠʡ 

ï 2,1% [6]. 
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ʋʢʨʘʾʥʘ ï ʘʛʨʘʨʥʘ ʢʨʘʾʥʘ ʉʭʽʜʥʦʾ ɭʚʨʦʧʠ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ, ʟ ʚʝʣʠʢʠʤ 

ʧʦʪʝʥʮʽʘʣʦʤ ʫ ʚʠʥʦʛʨʘʜʘʨʩʪʚʽ ʪʘ ʚʠʥʦʨʦʙʩʪʚʽ. ɺʨʘʭʦʚʫʶʯʠ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, 

ʋʢʨʘʾʥʫ ʦʯʽʢʫʻ ʟʥʠʞʝʥʥʷ ʚʧʣʠʚʫ ʥʝʛʘʪʠʚʥʠʭ ʣʽʤʽʪʫʶʯʠʭ ʬʘʢʪʦʨʽʚ, ʘ ʥʝʚʝʣʠʢʘ 

ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʘʧʦʙʽʛʘʻ ʫʨʘʞʝʥʥ ʁʚʠʥʦʛʨʘʜʥʠʢʽʚ ʧʣʽʩʥʷʚʦʶ ʪʘ ʛʨʠʙʢʦʚʠʤʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ. ɿʘʢʦʥʦʜʘʚʩʪʚʦ ʫ ʮʽʡ ʩʬʝʨʽ ʪʘʢʦʞ ʛʘʨʤʦʥʽʟʫʻʪʴʩʷ [9]. 

ʋ ʟʚôʷʟʢʫ ʟʽ ʟʤʽʥʘʤʠ ʢʣʽʤʘʪʫ, ʥʘ ɺʽʥʥʠʯʯʠʥʽ ʨʦʟʛʣʷʜʘʶʪʴ ʚʠʥʦʛʨʘʜʘʨʩʪʚʦ 

ʷʢ ʦʜʥʫ ʟ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʘʛʨʘʨʥʦʾ ʛʘʣʫʟʽ [10]. ɺʠʚʯʘʶʪʴʩʷ 

ʚʩʽ ʘʩʧʝʢʪʠ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ, ʘ ʪʘʢʦʞ ʟʘʧʫʩʢʫ ʫ 

ʧʽʚʜʝʥʥʠʭ ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʽ ʚʝʣʠʢʠʭ ʚʠʥʦʨʦʙʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ. ʉʝʨʝʜʥʷ 

ʚʨʦʞʘʡʥʽʩʪʴ ʚʠʥʦʛʨʘʜʫ ʚ ʋʢʨʘʾʥʽ ʫ 2018 ʨʦʮʽ ʟ 1 ʛʝʢʪʘʨʫ ʥʘʩʘʜʞʝʥʴ ʫ 

ʧʣʦʜʦʥʦʩʥʦʤʫ ʚʽʮʽ ʩʪʘʥʦʚʠʣʘ 127 ʮʝʥʪʥʝʨʽʚ, ʪʦʜʽ ʷʢ ʫ ɺʽʥʥʠʮʴʢʽʡ ʦʙʣʘʩʪʽ ʚʦʥʘ 

ʩʪʘʥʦʚʠʣʘ 396 ʮ/ ʛʘ. 

ʇʦʪʝʧʣʽʥʥʷ, ʚʠʢʣʠʢʘʥʝ ʜʽʷʣʴʥʽʩʪʶ ʣʶʜʠʥʠ, ʜʦʩʷʛʣʦ ʧʨʠʙʣʠʟʥʦ 1ÁC 

(ʡʤʦʚʽʨʥʦ, ʤʽʞ 0,8ÁC ʽ 1,2ÁC) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʦʽʥʜʫʩʪʨʽʘʣʴʥʠʤ ʨʽʚʥʝʤ, ʫ 2017 

ʨʦʮʽ ʟʙʽʣʴʰʫʶʯʠʩʴ ʥʘ 0,2ÁC (ʡʤʦʚʽʨʥʦ, ʤʽʞ 0,1ÁC ʽ 0,3ÁC) ʟʘ ʜʝʩʷʪʠʣʽʪʪʷ. 

ɻʣʦʙʘʣʴʥʝ ʧʦʪʝʧʣʽʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʧʽʜʚʠʱʝʥʥʷ ʩʫʤʘʨʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʧʦʚʽʪʨʷ ʪʘ ʧʦʚʝʨʭʥʽ ʤʦʨʷ ʚ ʩʝʨʝʜʥʴʦʤʫ ʧʦ ʟʝʤʥʽʡ ʢʫʣʽ ʪʘ 

ʧʨʦʪʷʛʦʤ 30-ʨʽʯʥʦʛʦ ʧʝʨʽʦʜʫ. ʇʦʪʝʧʣʽʥʥʷ ʚʽʜ ʜʦʽʥʜʫʩʪʨʽʘʣʴʥʦʛʦ ʨʽʚʥʷ ʜʦ 

ʜʝʩʷʪʠʣʽʪʪʷ 2006ï2015 ʨʦʢʽʚ ʦʮʽʥʶʻʪʴʩʷ ʥʘ 0,87ÁC (ʡʤʦʚʽʨʥʦ, ʤʽʞ 0,75ÁC ʽ 

0,99ÁC). ɿ 2000 ʨʦʢʫ ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʨʽʚʝʥʴ ʧʦʪʝʧʣʽʥʥʷ, ʩʧʨʠʯʠʥʝʥʦʛʦ 

ʜʽʷʣʴʥʽʩʪʶ ʣʶʜʠʥʠ, ʜʦʨʽʚʥʶʻ ʨʽʚʥʶ ʩʧʦʩʪʝʨʝʞʫʚʘʥʦʛʦ ʧʦʪʝʧʣʽʥʥʷ ʟ 

ʡʤʦʚʽʨʥʠʤ ʜʽʘʧʘʟʦʥʦʤ Ñ20% ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʯʝʨʝʟ ʚʧʣʠʚ 

ʩʦʥʷʯʥʦʾ ʪʘ ʚʫʣʢʘʥʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʧʨʦʪʷʛʦʤ ʽʩʪʦʨʠʯʥʦʛʦ ʧʝʨʽʦʜʫ [11]. 

ɺ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʠ çɿʤʽʥʘ ʢʣʽʤʘʪʫ 2022: ʥʘʩʣʽʜʢʠ, ʘʜʘʧʪʘʮʽʷ ʪʘ 

ʚʨʘʟʣʠʚʽʩʪʴè, ʚʥʝʩʦʢ ʈʦʙʦʯʦʾ ʛʨʫʧʠ II ʤ̔ ʞʫʨʷʜʦʚʦ ʾʛʨʫʧʠ ʝʢʩʧʝʨʪʽʚ ʟʽ ʟʤʽʥʠ 

ʢʣʽʤʘʪʫ, ʷʢʘ ʻ ʦʨʛʘʥʦʤ ʆʨʛʘʥʽʟʘʮʽʾ ʆʙôʻʜʥʘʥʠʭ ʅʘʮʽʡ, ʫ ʐʦʩʪʦʤʫ ʟʚʽʪʽ ʦʮʽʥʶʻ 

ʚʧʣʠʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʨʦʟʛʣʷʜʘʶʯʠ ʝʢʦʩʠʩʪʝʤʠ, ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʣʶʜʩʴʢʽ 

ʩʧʽʣʴʥʦʪʠ ʥʘ ʛʣʦʙʘʣʴʥʦʤʫ ʪʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʷʭ. ɺʽʥ ʪʘʢʦʞ ʨʦʟʛʣʷʜʘʻ 

ʚʨʘʟʣʠʚʽ ʤʽʩʮʷ, ʟʜʘʪʥʽʩʪʴ ʽ ʦʙʤʝʞʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʩʚʽʪʫ ʪʘ ʣʶʜʩʴʢʠʭ 

ʩʫʩʧʽʣʴʩʪʚ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ. ʂʦʤʧʣʝʢʩʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʥʘ 
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ʚʠʥʦʨʦʙʥʫ ʛʘʣʫʟʴ ʦʢʨʝʩʣʶʻ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʠ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʷʢ ʫ 

ʚʠʥʦʛʨʘʜʘʨʩʪʚʽ, ʪʘʢ ʽ ʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʥʦʨʦʙʩʪʚʘ ʪʘ ʩʫʤʽʞʥʠʭ ʛʘʣʫʟʷʭ [12]. 

ʂʣʽʤʘʪ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʧʨʠʜʘʪʥʽʩʪʴ ʚʠʨʦʱʝʥʦʛʦ ʚʠʥʦʛʨʘʜʫ 

ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʥʘ. ɿʤʽʥʝʥʽ ʤʦʜʝʣʽ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ʪʘ ʦʧʘʜʘʤʠ ʯʝʨʝʟ ʟʤʽʥʫ 

ʢʣʽʤʘʪʫ, ʡʤʦʚʽʨʥʦ, ʚʧʣʠʥʫʪʴ ʥʘ ʮʝʡ ʚʽʜʧʦʚʽʜʥʠʡ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ 

ʩʝʢʪʦʨ ʧʦ ʚʩʽʡ ɭʚʨʦʧʽ. ʇʝʨʩʧʝʢʪʠʚʠ ʱʦʜʦ ʤʘʡʙʫʪʥʽʭ ʙʽʦʢʣʽʤʘʪʠʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʟʦʥʫʚʘʥʥʷʤ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ, ʚʠʚʦʜʷʪʴʩʷ ʥʘ ʦʩʥʦʚʽ 

ʩʧʦʩʪʝʨʝʞʫʚʘʥʠʭ ʽ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʱʦʜʝʥʥʠʭ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʚʠʨʦʱʫʚʘʥʥʷ ʚʠʥʦʛʨʘʜʫ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʝ ʥʘ 

ʧʽʚʜʝʥʴ ɭʚʨʦʧʠ. ʆʯʽʢʫʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʩʪʦʣʦʚʦʛʦ ʚʠʥʦʛʨʘʜʫ ʪʘ 

ʚʠʨʦʙʥʠʮʪʚʘ ʪʝʭʥʽʯʥʦʛʦ ʚʠʥʦʛʨʘʜʫ ʚ ʮʴʦʤʫ ʨʝʛʽʦʥʽ ʯʝʨʝʟ ʤʘʡʙʫʪʥʻ ʟʙʽʣʴʰʝʥʥʷ 

ʢʫʤʫʣʷʪʠʚʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʩʪʨʝʩʫ ʪʘ ʧʦʩʫʭʠ ʧʽʜ ʯʘʩ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ. ʂʨʽʤ 

ʪʦʛʦ, ʧʨʦʛʥʦʟʦʚʘʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʤʝʥʰʠʪʴʩʷ, ʘ ʚʠʱʽ ʪʝʤʧʠ ʚʠʧʘʨʦʚʫʚʘʥʥʷ 

ʚʥʘʩʣʽʜʦʢ ʪʝʧʣʽʰʦʛʦ ʢʣʽʤʘʪʫ, ʡʤʦʚʽʨʥʦ, ʟʙʽʣʴʰʘʪʴ ʧʦʪʨʝʙʫ ʫ ʚʦʜʽ. ɿ ʽʥʰʦʛʦ 

ʙʦʢʫ, ʚʠʩʦʢʦʷʢʽʩʥʽ ʪʝʨʠʪʦʨʽʾ ʜʣʷ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʟʥʘʯʥʦ ʨʦʟʰʠʨʷʪʴʩʷ ʥʘ ʧʽʚʥʽʯ 

ʫ ɿʘʭʽʜʥʽʡ ʽ ʎʝʥʪʨʘʣʴʥʽʡ ɭʚʨʦʧʽ. ɿʘʧʨʦʧʦʥʦʚʘʥʝ ʟʦʥʫʚʘʥʥʷ ʧʨʠʜʘʪʥʦʩʪʽ 

ʚʠʨʦʱʫʚʘʥʥʷ ʚʠʥʦʛʨʘʜʫ ʜʣʷ ʩʝʨʝʜʠʥʠ ʩʪʦʣʽʪʪʷ ʤʦʞʝ ʩʧʨʠʷʪʠ ʢʨʘʱʦʤʫ 

ʨʦʟʨʦʙʣʝʥʥʶ ʥʦʚʠʭ ʩʪʨʘʪʝʛʽʡ ʽ ʤʝʪʦʜʽʚ ʫʧʨʘʚʣʽʥʥʷ, ʷʢʽ ʧʨʠʥʝʩʫʪʴ ʢʦʨʠʩʪʴ 

ʻʚʨʦʧʝʡʩʴʢʦʤʫ ʚʠʥʦʨʦʙʥʦʤʫ ʩʝʢʪʦʨʫ. ʇʨʦʧʦʥʫʻʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʽ ʤʝʪʦʜʠ ʟʨʦʰʝʥʥʷ ʚ ʉʝʨʝʜʟʝʤʥʦʤʦʨôʾ, ʤʦʞʝ ʟʥʘʜʦʙʠʪʠʩʷ ʟʤʽʥʘ 

ʩʦʨʪʽʚ ʚʠʥʦʛʨʘʜʫ, ʷʢʽ ʟʘʨʘʟ ʚʠʨʦʱʫʶʪʴʩʷ, ʽ ʚʠʚʝʜʝʥʥʷ ʩʦʨʪʽʚ, ʷʢʽ ʢʨʘʱʝ 

ʧʨʠʩʪʦʩʦʚʘʥʽ ʜʦ ʙʽʣʴʰ ʪʝʧʣʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ. ʅʘʚʧʘʢʠ, ʨʘʡʦʥʠ ʧʽʚʥʽʯʥʦʾ 

ɭʚʨʦʧʠ, ʷʢʽ ʟʘʨʘʟ ʥʝʧʨʠʜʘʪʥʽ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʚʠʥʦʛʨʘʜʫ, ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʚ ʥʘʡʙʣʠʞʯʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ. ɺ ʮʴʦʤʫ ʞ ʜʦʩʣʽʜʞʝʥʥʽ ʜʣʷ 

ʚʠʜʽʣʝʥʥʷ ʚʠʥʦʨʦʙʥʠʭ ʟʦʥ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʥʜʝʢʩʠ ʍʘʛʣʽʥʘ ʪʘ ɺʽʥʢʣʝʨʘ, ʷʢʽ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʩʫʤʠ ʧʦʟʠʪʠʚʥʠʭ ʘʙʦ ʚʠʱʠʭ ʟʘ 10ęʉ ʪʝʤʧʝʨʘʪʫʨ ʚʧʨʦʜʦʚʞ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ [13]. 

ʊʘʢ, ʧʦ ʽʥʜʝʢʩʫ ʍʘʛʣʽʥʘ (HI) ʨʝʛʽʦʥʠ ʧʦʜʽʣʷʶʪʴ ʥʘ: 

1. ɼʫʞʝ ʪʝʧʣʠʡ (HI + 3) HI >3000 ʋ ʧʝʚʥʠʭ ʚʠʧʘʜʢʘʭ ʫ 

ʤʽʞʪʨʦʧʽʯʥʦʤʫ ʢʣʽʤʘʪʽ ʤʦʞʣʠʚʦ ʦʪʨʠʤʘʪʠ ʙʽʣʴʰʝ ʦʜʥʦʛʦ ʚʨʦʞʘʶ ʥʘ ʨʽʢ. 
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2. ʊʝʧʣʠʡ (HI + 2) 2400 < HI Ò3000 ʇʦʪʝʥʮʽʘʣ, ʷʢʠʡ ʧʝʨʝʚʠʱʫʻ 

ʛʝʣʽʦʪʝʨʤʽʯʥʽ ʧʦʪʨʝʙʠ ʜʣʷ ʜʦʟʨʽʚʘʥʥʷ ʩʦʨʪʽʚ (ʟ ʜʝʷʢʠʤʠ ʧʦʚôʷʟʘʥʠʤʠ ʨʠʟʠʢʘʤʠ 

ʩʪʨʝʩʫ). 

3. ʇʦʤʽʨʥʦ ʪʝʧʣʠʡ (HI + 1) 2100 < HI Ò2400 ɻʨʝʥʘʰ, ʂʘʨʛʽʥʘʥ, 

ɸʨʘʤʦʥ, ʊʝʤʧʨʘʥʽʣʴʦ ʪʘ ʄʫʨʚʝʜʨ ʤʦʞʫʪʴ ʜʦʟʨʽʚʘʪʠ. 

4. ʇʦʤʽʨʥʠʡ (HI - 1) 1800 < HI Ò2100 ʇʽʟʥʽʰʽ ʩʦʨʪʠ, ʪʘʢʽ ʷʢ ʂʘʙʝʨʥʝ 

ʉʦʚʽʥʴʦʥ ʋʥʽ ɹʣʘʥ ʽ ʉʽʨʘ, ʤʦʞʫʪʴ ʜʦʩʷʛʪʠ ʟʨʽʣʦʩʪʽ. 

5. ʇʨʦʭʦʣʦʜʥʠʡ (HI-2) 1500 < HI Ò1800 ɼʦʟʚʦʣʷʻ ʜʦʟʨʽʪʠ ʜʫʞʝ 

ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʩʦʨʪʽʚ ʚʠʥʦʛʨʘʜʫ (ʙʽʣʦʛʦ ʘʙʦ ʯʝʨʚʦʥʦʛʦ): ʐʘʨʜʦʥʝ, ʄʝʨʣʦ, 

ʇʽʥʦ ʅʫʘʨ, ʂʘʙʝʨʥʝ ʌʨʘʥ ʪʦʱʦ. 

6. ɼʫʞʝ ʧʨʦʭʦʣʦʜʥʠʡ (HI-3) HI Ò1500 ʊʽʣʴʢʠ ʜʫʞʝ ʨʘʥʥʽ/ʨʘʥʥʽ ʩʦʨʪʠ 

ʤʦʞʫʪʴ ʜʦʩʷʛʪʠ ʟʨʽʣʦʩʪʽ (ʥʘʧʨʠʢʣʘʜ, ʇʽʥʦ ʙʣʘʥ, ɻʝʚʶʨʮʪʨʘʤʽʥʝʨ) 

ʇʦ ʽʥʜʝʢʩʫ ɺʽʥʢʣʝʨʘ (WI) ʚʠʥʦʨʦʙʥʽ ʨʝʛʽʦʥʠ ʧʦʜʽʣʷʶʪʴ ʥʘ: 

1. ɿʘʥʘʜʪʦ ʭʦʣʦʜʥʠʡ, WI < 1111. ʃʠʰʝ ʜʫʞʝ ʨʘʥʥʴʦʩʪʠʛʣʽ ʩʦʨʪʠ 

ʜʦʩʷʛʘʶʪʴ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ, ʧʝʨʝʚʘʞʥʦ ʛʽʙʨʠʜʥʽ ʩʦʨʪʠ ʚʠʥʦʛʨʘʜʫ ʪʘ ʜʝʷʢʽ Vitis 

vinifera. 

2. ʈʝʛʽʦʥ I, 1111 < WI < 1389. ʊʽʣʴʢʠ ʨʘʥʥʴʦʩʪʠʛʣʽ ʩʦʨʪʠ ʜʦʩʷʛʘʶʪʴ 

ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ, ʧʝʨʝʚʘʞʥʦ ʛʽʙʨʠʜʥʽ ʩʦʨʪʠ ʚʠʥʦʛʨʘʜʫ ʪʘ ʜʝʷʢʽ Vitis Vinifera 

(ʥʘʧʨʠʢʣʘʜ, ʐʘʙʣʽ, ʐʘʤʧʘʥʴ) 

3. ʈʝʛʽʦʥ II, 1389 < WI < 1667 ʈʘʥʥʽ ʪʘ ʩʝʨʝʜʥʴʦʩʪʠʛʣʽ ʩʦʨʪʠ 

ʚʠʥʦʛʨʘʜʫ ʜʣʷ ʩʪʦʣʦʚʦʛʦ ʚʠʥʘ ʜʘʶʪʴ ʷʢʽʩʥʽ ʚʠʥʘ (ʥʘʧʨʠʢʣʘʜ, ɽʣʴʟʘʩ, ɹʦʨʜʦ). 

4. ʈʝʛʽʦʥ III, 1667 < WI < 1944 ʉʧʨʠʷʪʣʠʚʠʡ ʜʣʷ ʷʢʽʩʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʩʪʦʣʦʚʠʭ ʚʠʥ ʚʽʜ ʩʪʘʥʜʘʨʪʥʦʾ ʜʦ ʭʦʨʦʰʦʾ ʷʢʦʩʪʽ (ʥʘʧʨʠʢʣʘʜ, 

ʇôʻʤʦʥʪ, ʈʽʦʭʘ). 

5. ʈʝʛʽʦʥ IV, 1944 < WI < 2222 ʉʧʨʠʷʪʣʠʚʠʡ ʜʣʷ ʷʢʽʩʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʘʣʝ ʚ ʥʘʡʢʨʘʱʦʤʫ ʚʠʧʘʜʢʫ ʧʨʠʡʥʷʪʥʦʾ ʷʢʦʩʪʽ ʩʪʦʣʦʚʦʛʦ ʚʠʥʘ 

(ʥʘʧʨʠʢʣʘʜ, ʄʦʥʧʝʣʴʻ). 

6. ʈʝʛʽʦʥ V, 2222 < WI < 2500 ɿʘʟʚʠʯʘʡ ʧʽʜʭʦʜʠʪʴ ʣʠʰʝ ʜʣʷ 

ʥʘʜʟʚʠʯʘʡʥʦ ʷʢʽʩʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʚʠʨʦʱʫʶʪʴ ʚʠʥʦʛʨʘʜ ʜʣʷ ʩʪʦʣʦʚʠʭ ʚʠʥ 
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ʜʫʞʝ ʭʦʨʦʰʦʾ ʷʢʦʩʪʽ ʘʙʦ ʭʦʨʦʰʦʾ, ʷʢʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʩʧʦʞʠʚʘʥʥʷ ʥʘ ʧʦʯʘʪʢʫ 

ʩʝʟʦʥʫ (ʥʘʧʨʠʢʣʘʜ, ɻʨʝʮʴʢʽ ʦʩʪʨʦʚʠ, ʉʠʮʠʣʽʷ, ʍʝʨʝʩ). 

7. ʈʝʛʽʦʥ VI, 2500 < WI < 2778 ʇʽʜʭʦʜʠʪʴ ʣʠʰʝ ʜʣʷ ʥʘʜʟʚʠʯʘʡʥʦ 

ʷʢʽʩʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

8. ɿʘʥʘʜʪʦ ʪʝʧʣʠʡ, WI > 2778 ʅʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ Vitis 

[13]. 

ʈʦʟʨʘʭʫʥʢʦʚʠʡ ʧʨʦʛʥʦʟ ʚʢʘʟʫʻ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʩʫʯʘʩʥʠʭ ʚʠʥʦʨʦʙʥʠʭ 

ʨʝʛʽʦʥʽʚ ɭʚʨʦʧʠ ʫ 2046 ï 2070 ʨʦʢʘʭ ʦʪʨʠʤʫʚʘʪʠʤʫʪʴ ʥʘ 8-32 % ʤʝʥʰʝ ʦʧʘʜʽʚ 

ʧʨʠ ʪʦʤʫ, ʱʦ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʟʨʦʩʪʝ ʥʘ 6-24 %. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʚʦʜʥʠʡ ʙʘʣʘʥʩ 

ʟʥʠʟʠʪʴʩʷ ʥʘ 40-160 ʤʤ [13]. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ [13], ʚʠʜʽʣʝʥʽ ʜʚʘ ʦʩʥʦʚʥʠʭ 

ʧʘʨʘʤʝʪʨʠ ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ: ʪʝʤʧʝʨʘʪʫʨʘ ʪʘ ʦʧʘʜʠ. ʂʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ 

ʢʨʽʤ ʪʦʛʦ, ʱʦ ʤʦʞʫʪʴ ʟʤʽʥʠʪʠ ʛʝʦʛʨʘʬʽʯʥʠʡ ʨʦʟʧʦʜʽʣ ʚʠʥʦʨʦʙʥʠʭ ʨʝʛʽʦʥʽʚ, 

ʟʘʛʨʦʞʫʶʪʴ ʟʤʽʥʽ ʪʠʧʦʚʦʩʪʽ ʚʠʥ. ɺʽʜʧʦʚʽʜʥʦ ʟʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʟʤʽʥʘ ʢʣʽʤʘʪʫ 

ʚʠʤʘʛʘʪʠʤʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʚʦʻʯʘʩʥʠʭ, ʚʽʜʧʦʚʽʜʥʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʦ ʝʬʝʢʪʠʚʥʠʭ 

ʩʪʨʘʪʝʛʽʡ ʘʜʘʧʪʘʮʽʾ, ʷʢʽ ʪʘʢʦʞ ʤʘʶʪʴ ʙʫʪʠ ʨʝʪʝʣʴʥʦ ʩʧʣʘʥʦʚʘʥʽ ʪʘ ʥʘʣʘʰʪʦʚʘʥʽ 

ʥʘ ʤʽʩʮʝʚʽ ʫʤʦʚʠ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʨʠʟʠʢʫ [14]. 

ɿʘ ʦʮʽʥʢʦʶ OIV, ʚʠʥʦʨʦʙʥʽ ʨʝʛʽʦʥʠ ʦʭʦʧʣʶʶʪʴ 7,4 ʤʣʥ. ʛʘ, ʚʘʨʪʽʩʪʴ ʷʢʠʭ 

ʫ 2018 ʨʦʮʽ ʩʢʣʘʣʘ 35 ʤʽʣʴʷʨʜʽʚ ʜʦʣʘʨʽʚ ʉʐɸ. ɺʘʞʣʠʚʽ ʨʝʛʽʦʥʠ (ɯʪʘʣʽʷ, 

ʌʨʘʥʮʽʷ, ɯʩʧʘʥʽʷ, ʉʐɸ, ɸʨʛʝʥʪʠʥʘ, ɸʚʩʪʨʘʣʽʷ, ʇʽʚʜʝʥʥʘ ɸʬʨʠʢʘ, ʏʠʣʽ, 

ʅʽʤʝʯʯʠʥʘ, ʂʠʪʘʡ, ɸʨʛʝʥʪʠʥʘ) ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʨʘʡʦʥʘʭ, ʜʝ ʩʝʨʝʜʥʴʦʨʽʯʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠʙʣʠʟʥʦ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 10ÁC ʜʦ 20ÁC. ʊʫʪ ʘʢʮʝʥʪʫʶʪʴ, ʱʦ 

ʪʝʤʧʝʨʘʪʫʨʘ ʻ ʦʩʥʦʚʥʠʤ ʬʘʢʪʦʨʦʤ ʨʦʟʚʠʪʢʫ ʚʠʥʦʛʨʘʜʫ. ʆʩʪʘʥʥʽ ʪʝʥʜʝʥʮʽʾ 

ʧʦʪʝʧʣʽʥʥʷ ʧʨʠʟʚʝʣʠ ʜʦ ʧʨʠʩʢʦʨʝʥʥʷ ʮʚʽʪʽʥʥʷ, ʜʦʟʨʽʚʘʥʥʷ ʪʘ ʟʙʦʨʫ ʚʨʦʞʘʶ (ʟ 

ʚʠʩʦʢʦʶ ʜʦʩʪʦʚʽʨʥʽʩʪʶ ʦʮʽʥʢʠ), ʽ ʚʠʥʦʨʦʙʥʽ ʨʝʛʽʦʥʠ ʚʠʡʰʣʠ ʟʘ ʤʝʞʽ 

ʥʦʨʤʘʣʴʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʤʝʞ ʜʣʷ ʤʽʩʮʝʚʠʭ ʩʦʨʪʽʚ. ɹʽʣʴʰ ʤ'ʷʢʽ ʟʠʤʠ 

ʚʧʣʠʥʫʣʠ ʥʘ ʚʨʦʞʘʡ ʫ ʨʝʛʽʦʥʘʭ ʚʠʨʦʱʫʚʘʥʥʷ ʚʠʥʦʛʨʘʜʫ ʜʣʷ ʚʠʥ ʪʠʧʫ 

ñicewineò. ɺʠʱʽ ʪʝʤʧʝʨʘʪʫʨʠ ʤʘʶʪʴ ʟʤʽʰʘʥʠʡ ʚʧʣʠʚ ʟʘʣʝʞʥʦ ʚʽʜ ʤʽʩʮʷ 

ʨʦʟʪʘʰʫʚʘʥʥʷ, ʘʣʝ ʟʘʛʘʣʦʤ ʧʦʛʽʨʰʫʶʪʴ ʷʢʽʩʪʴ ʚʠʥʦʛʨʘʜʫ. ʅʘʛʨʽʚʘʥʥʷ ʟʙʽʣʴʰʫʻ 

ʥʘʢʦʧʠʯʝʥʥʷ ʮʫʢʨʫ ʪʘ ʟʥʠʞʫʻ ʢʠʩʣʦʪʥʽʩʪʴ. ɺʪʦʨʠʥʥʽ ʤʝʪʘʙʦʣʽʪʠ ʟʘʟʥʘʶʪʴ 
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ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ. ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʬʘʟʠ ʨʦʟʚʠʪʢʫ ʧʨʦʪʽʢʘʶʪʴ ʰʚʠʜʰʝ ʫ 

ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʦʪʝʧʣʽʥʥʷ. ʆʜʥʘʢ, ʝʢʩʪʨʝʤʘʣʴʥʦ ʚʠʩʦʢʽ ʪʝʤʧʝʨʘʪʫʨʠ ʤʦʞʫʪʴ 

ʪʘʢʦʞ ʛʘʣʴʤʫʚʘʪʠ ʨʦʟʚʠʪʦʢ [12]. 

ɿʘ ʪʚʝʨʜʞʝʥʥʷʤ ʘʚʪʦʨʽʚ [15], ʷʢʱʦ ʚ ʧʝʨʽʦʜ ʜʦʟʨʽʚʘʥʥʷ ʚʠʥʦʛʨʘʜʫ 

ʪʨʠʤʘʶʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦ +20 ęʉ, ʪʦ ʥʘ ʜʠʭʘʥʥʷ ʨʦʩʣʠʥʘʤʠ ʚʠʪʨʘʯʘʶʪʴʩʷ 

ʮʫʢʨʠ, ʷʢʱʦ ʪʝʤʧʝʨʘʪʫʨʘ ʚʽʜ +20 ʜʦ +30 ęʉ ï ʩʧʦʞʠʚʘʻʪʴʩʷ ʷʙʣʫʯʥʘ ʢʠʩʣʦʪʘ, 

ʷʢʱʦ ʧʦʥʘʜ +30 ęʉ ï ʚʠʥʥʘ ʢʠʩʣʦʪʘ. ʊʦʤʫ, ʷʢʱʦ ʚ ʧʝʨʽʦʜ ʜʦʟʨʽʚʘʥʥʷ ʷʛʽʜ 

ʚʠʥʦʛʨʘʜʫ ʪʨʠʤʘʻʪʴʩʷ ʩʧʝʢʦʪʥʘ ʧʦʛʦʜʘ, ʾʭʥʽʡ ʩʽʢ ʤʽʩʪʠʪʴ ʥʠʟʴʢʫ ʢʠʩʣʦʪʥʽʩʪʴ. 

ʇʦʪʝʧʣʽʥʥʷ ʢʣʽʤʘʪʫ, ʷʢʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ, ʚʞʝ ʚʠʢʣʠʢʘʻ ʥʦʚʽ ʷʚʠʱʘ, 

ʧʦʚôʷʟʘʥʽ ʟʽ ʟʤʽʥʦʶ ʰʚʠʜʢʦʩʪʽ ʨʦʟʚʠʪʢʫ (ʧʝʨʝʜʯʘʩʥʽ ʬʝʥʦʣʦʛʽʯʥʽ ʧʦʜʽʾ, 

ʩʢʦʨʦʯʝʥʥʷ ʬʝʥʦʣʦʛʽʯʥʠʭ ʽʥʪʝʨʚʘʣʽʚ, ʧʦʜʦʚʞʝʥʥʷ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ, 

ʙʽʣʴʰ ʨʘʥʥʽʡ ʟʙʽʨ ʫʨʦʞʘʶ), ʟʤʽʥʦʶ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ (ʚʤʽʩʪ ʮʫʢʨʫ-ʘʣʢʦʛʦʣʶ, 

ʬʝʥʦʣʴʥʘ ʩʪʠʛʣʽʩʪʴ, ʨʅ ʪʘ ʚʤʽʩʪ ʢʠʩʣʦʪ), ʨʽʟʥʦʨʽʜʥʠʤ ʚʧʣʠʚʦʤ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ 

ʚʠʥʦʛʨʘʜʥʦʾ ʣʦʟʠ ʪʘ ʧʦʷʚʘ ʥʦʚʠʭ ʨʘʡʦʥʽʚ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʟ ʧʨʦʭʦʣʦʜʥʠʤ 

ʢʣʽʤʘʪʦʤ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʨʦʜʞʝʥʥʷ ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʧʽʚʥʽʯʥʽʡ ʽ ʮʝʥʪʨʘʣʴʥʽʡ 

ʯʘʩʪʠʥʘʭ ʢʦʥʪʠʥʝʥʪʫ. ɺʨʘʟʣʠʚʽʩʪʴ ʚʠʥʦʨʦʙʥʦʾ ʝʢʦʩʠʩʪʝʤʠ ʩʧʦʥʫʢʘʻ ʜʦ 

ʽʥʪʝʛʨʘʮʽʾ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʘ ʩʪʽʡʢʠʭ ʨʽʰʝʥʴ ʜʣʷ ʧʨʦʪʠʩʪʦʷʥʥʷ ʥʘʩʣʽʜʢʘʤ ʟʤʽʥʠ 

ʢʣʽʤʘʪʫ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʚʠʨʦʙʥʠʯʦʾ (ʢʽʣʴʢʽʩʥʦʾ ʪʘ ʷʢʽʩʥʦʾ) ʧʦʪʫʞʥʦʩʪʽ ʩʠʩʪʝʤ 

ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʚ ɭʚʨʦʧʽ ʫ ʩʝʨʝʜʦʚʠʱʽ, ʱʦ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʻʪʴʩʷ. ɺʠʨʦʙʥʠʢʠ 

ʚʠʥʘ ʧʦʚʽʜʦʤʣʷʶʪʴ ʧʨʦ ʥʝʧʦʚʥʝ ʬʝʥʦʣʴʥʝ ʜʦʟʨʽʚʘʥʥʷ ʪʘ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʽʞ 

ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʮʫʢʨʫ ʪʘ ʟʥʠʞʝʥʥʷʤ ʢʠʩʣʦʪʥʦʩʪʽ ʚ ʷʛʦʜʘʭ, ʱʦ ʟʫʤʦʚʣʶʻ 

ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʩʧʠʨʪʫ ʫ ʚʠʥʘʭ [16]. 

ɼʦʜʘʪʢʦʚʦ, ʫ ʽʥʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ [17] ʟʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʩʝʨʝʜ ʥʘʩʣʽʜʢʽʚ 

ʻ ɦʝ ʨʘʥʥʽ ʪʝʨʤʽʥʠ ʟʙʦʨʫ ʚʨʦʞʘʶ ʪʘ ʤʦʜʠʬʽʢʘʮʽʷ ʩʦʨʪʦʚʠʭ ʘʨʦʤʘʪʠʯʥʠʭ 

ʩʧʦʣʫʢ. ɿʘ ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʤʝʪʘʙʦʣʽʟʤ ʚʠʥʦʛʨʘʜʫ ʤʦʞʝ ʙʫʪʠ 

ʧʨʠʛʥʽʯʝʥʠʡ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ ʟʤʝʥʰʝʥʥʷ ʥʘʢʦʧʠʯʝʥʥʷ ʤʝʪʘʙʦʣʽʪʽʚ, ʱʦ ʤʦʞʝ 

ʚʧʣʠʥʫʪʠ ʥʘ ʘʨʦʤʘʪ ʽ ʢʦʣʽʨ ʚʠʥʘ. ʉʫʩʣʦ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʮʫʢʨʫ ʚʠʢʣʠʢʘʻ ʫ 

ʜʨʽʞʜʞʽʚ ʩʪʨʝʩʦʚʫ ʨʝʘʢʮʽʶ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʫʪʚʦʨʝʥʥʷ ʩʫʧʫʪʥʽʭ 

ʧʨʦʜʫʢʪʽʚ ʙʨʦʜʽʥʥʷ, ʪʘʢʠʭ ʷʢ ʦʮʪʦʚʘ ʢʠʩʣʦʪʘ. ʗʢʱʦ ʥʝ ʢʦʥʪʨʦʣʶʚʘʪʠ 

ʜʦʜʘʚʘʥʥʷʤ ʢʠʩʣʦʪʠ, ʚʠʱʠʡ pH ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʘʯʥʠʭ ʟʤʽʥ ʫ ʤʽʢʨʦʙʥʽʡ 
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ʝʢʦʣʦʛʽʾ ʩʫʩʣʘ ʪʘ ʚʠʥʘ ʪʘ ʟʙʽʣʴʰʠʪʠ ʨʠʟʠʢ ʧʩʫʚʘʥʥʷ ʪʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʦʾ 

ʜʝʛʨʘʜʘʮʽʾ. 

ʋ ʨʝʛʽʦʥʘʭ, ʜʝ ʥʠʟʴʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʻ ʦʙʤʝʞʫʚʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ, 

ʧʦʪʝʧʣʽʥʥʷ ʜʦʟʚʦʣʠʪʴ ʚʠʨʦʙʥʠʢʘʤ ʚʠʨʦʱʫʚʘʪʠ ʙʽʣʴʰ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʩʦʨʪʽʚ ʽ 

ʦʪʨʠʤʫʚʘʪʠ ʢʨʘʱʽ ʚʠʥʘ. ʉʫʙʪʨʦʧʽʯʥʽ ʪʘ ʩʝʨʝʜʟʝʤʥʦʤʦʨʩʴʢʽ ʨʝʛʽʦʥʠ ʟʘʟʥʘʶʪʴ 

ʟʥʘʯʥʦʛʦ ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʚʠʥʦʛʨʘʜʫ ʜʣʷ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʚʠʥ. ʎʽ ʟʤʽʥʠ ʪʘʢʦʞ 

ʚʧʣʠʥʫʪʴ ʥʘ ʚʠʥʥʠʡ ʪʫʨʠʟʤ [12]. ʇʦʜʽʙʥʽ ʚʠʩʥʦʚʢʠ ʫ ʽʥʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ [18]. 

ɺʯʝʥʽ ʟ ɯʥʩʪʠʪʫʪʫ ɿʝʤʣʽ ʧʨʠ ʂʦʣʫʤʙʽʡʩʴʢʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ (ʉʐɸ) ʜʽʡʰʣʠ 

ʚʠʩʥʦʚʢʫ, ʱʦ ʫ ʚʠʧʘʜʢʫ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʥʘ 2 Áʉ, ʨʝʛʽʦʥʠ, 

ʧʨʠʜʘʪʥʽ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʚʠʥʦʛʨʘʜʫ, ʤʦʞʫʪʴ ʩʢʦʨʦʪʠʪʠʩʷ ʥʘ 56%. ɸ ʧʨʠ 

ʧʦʪʝʧʣʽʥʥʽ ʥʘ 4 Áʉ 85% ʽʩʥʫʶʯʠʭ ʧʣʦʱ ʥʝ ʟʤʦʞʫʪʴ ʜʘʚʘʪʠ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ 

ʚʠʥʦʛʨʘʜ. ɺʪʽʤ, ʟʥʘʯʥʦ ʟʤʝʥʰʠʪʠ ʚʪʨʘʪʠ ʚʽʜ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʽʥʥʷ ʤʦʞʥʘ 

ʙʫʜʝ ʟʘʤʽʥʦʶ ʩʦʨʪʽʚ ʚʠʥʦʛʨʘʜʫ ʥʘ ʽʥʰʽ, ʙʽʣʴʰ ʧʨʠʜʘʪʥʽ ʜʣʷ ʥʦʚʦʛʦ ʢʣʽʤʘʪʫ. ɿʘ 

ʪʘʢʠʭ ʫʤʦʚ ʧʨʠ ʧʦʪʝʧʣʽʥʥʽ ʥʘ 2 Áʉ ʚʪʨʘʪʠ ʩʢʣʘʜʫʪʴ ʣʠʰʝ 24 %, ʘ ʷʢʱʦ 

ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ 4 Áʉ, ʪʦ 58% [19]. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʦʛʥʦʟʠ ʯʽʪʢʦʾ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ 

ʢʣʽʤʘʪʠʯʥʠʭ ʩʮʝʥʘʨʽʾʚ ʜʣʷ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʾ ɸʥʛʣʽʾ ʪʘ ʬʝʥʦʣʦʛʽʯʥʠʭ ʤʦʜʝʣʝʡ 

ʚʠʥʦʛʨʘʜʥʦʾ ʣʦʟʠ ʚʩʪʘʥʦʚʣʝʥʦ [20], ʱʦ ʫ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ʪʘ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ 

ʧʨʦʭʦʣʦʜʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʨʝʛʽʦʥʘʭ ʚʠʨʦʱʫʚʘʪʠ ʚʠʥʦʛʨʘʜ ʙʫʜʝ ʚʠʛʽʜʥʽʰʝ 

ʟʘʚʜʷʢʠ ʟʙʽʣʴʰʝʥʥʶ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʪʝʧʣʦʤ. ʆʜʥʘʢ ʨʠʟʠʢ ʧʽʟʥʽʭ ʚʝʩʥʷʥʠʭ 

ʟʘʤʦʨʦʟʢʽʚ, ʱʦ ʩʧʽʚʧʘʜʘʪʠʤʝ ʟ ʧʝʨʽʦʜʦʤ ʮʚʽʪʽʥʥʷ, ʟʨʦʩʪʘʻ ʟʘ ʙʘʛʘʪʴʦʭ 

ʤʘʡʙʫʪʥʽʭ ʢʣʽʤʘʪʠʯʥʠʭ ʩʮʝʥʘʨʽʾʚ.  

ɼʘʥʽʷ (ʧʽʚʜʝʥʥʘ ʪʦʯʢʘ 54ę ʧʽʚʥʽʯʥʦʾ ʰʠʨʦʪʠ) ʚ 2000 ʨʦʮʽ ʙʫʣʘ ʦʬʽʮʽʡʥʦ 

ʚʠʟʥʘʥʘ ɭʚʨʦʧʝʡʩʴʢʠʤ ʉʦʶʟʦʤ ʚʠʥʦʨʦʙʥʦʶ ʢʨʘʾʥʦʶ. ɻʽʣʴʜʽʷ ʚʠʥʦʨʦʙʽʚ ɼʘʥʽʾ 

ʥʠʥʽ ʥʘʨʘʭʦʚʫʻ 700 ʯʣʝʥʽʚ. ʋ 2006 ʨ. ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʨʝʢʦʨʜʥʠʡ ʚʠʧʫʩʢ 

ʧʨʦʜʫʢʮʽʾ ï 50 ʪʠʩ. ʧʣʷʰʦʢ ʚʠʥʘ. ɼʘʪʩʴʢʽ ʚʠʥʦʨʦʙʠ ʚʞʝ ʟʘʢʣʘʣʠ ʦʩʥʦʚʫ ʜʣʷ 

ʷʢʽʩʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʨʦʟʜʽʣʠʚʰʠ ʚʠʥʦʛʨʘʜʥʠʢʠ ʥʘ ʯʦʪʠʨʠ ʨʝʛʽʦʥʘʣʴʥʠʭ 

ʢʦʥʪʨʦʣʴʦʚʘʥʽ ʥʘʡʤʝʥʫʚʘʥʥʷ, ʱʦ ʦʬʽʮʽʡʥʦ ʚʠʟʥʘʥʽ ɭʉ ʫ 2005 ʨʦʮʽ. [21]. 

ʆʜʥʘʢ, ʜʝʷʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʘʢʮʝʥʪʫʶʪʴ, ʱʦ ʚʘʞʢʦ ʚʩʪʘʥʦʚʠʪʠ ʞʦʨʩʪʢʽ 

ʪʝʤʧʝʨʘʪʫʨʥʽ ʧʦʨʦʛʠ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʷʛʽʜ ʽ ʷʢʦʩʪʽ ʚʠʥʘ. ɼʚʘ ʟ 
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ʥʘʡʢʨʘʱʠʭ ʚʠʥʦʨʦʙʥʠʭ ʨʝʛʽʦʥʽʚ ʩʚʽʪʫ, ʅʘʧʘ ʪʘ ɹʦʨʜʦ, ʥʘʛʨʽʚʘʶʪʴʩʷ ʟ 

ʥʘʜʟʚʠʯʘʡʥʦʶ ʰʚʠʜʢʽʩʪʶ, ʽ ʾʭʥʽʡ ʭʘʨʘʢʪʝʨ ʧʦʪʝʧʣʽʥʥʷ ʚʽʜʦʙʨʘʞʘʻ ʛʣʦʙʘʣʴʥʽ 

ʟʤʽʥʠ. ʅʘʧʨʠʢʣʘʜ, ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʘʥʠʭ ʜʦ 1999 ʨʦʢʫ 

ʧʝʨʝʜʙʘʯʠʣʦ ʦʧʪʠʤʘʣʴʥʫ ʩʝʨʝʜʥʶ ʪʝʤʧʝʨʘʪʫʨʫ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʩʝʟʦʥʫ 17,3 ÁC 

ʜʣʷ ɹʦʨʜʦ. ʇʨʦʪʝ, ɹʦʨʜʦ ʧʦʜʦʣʘʚ ʮʝʡ ʙʘʨôʻʨ ʙʽʣʴʰʝ ʜʝʩʷʪʠ ʨʦʢʽʚ ʪʦʤʫ. 

ʇʦʢʘʟʥʠʢʠ ʚʠʥʦʛʨʘʜʫ, ʪʘʢʽ ʷʢ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʮʫʢʦʨ-ʬʝʥʦʣʴʥʘ 

ʜʠʥʘʤʽʢʘ ʪʘ/ʘʙʦ ʩʧʝʮʠʬʽʯʥʽ ʚʪʦʨʠʥʥʽ ʤʝʪʘʙʦʣʽʪʠ (ʥʘʧʨʠʢʣʘʜ, ʢʝʤʬʝʨʦʣ), 

ʤʦʞʫʪʴ ʙʫʪʠ ʢʨʘʱʠʤʠ ʽʥʜʠʢʘʪʦʨʘʤʠ ʚʪʨʘʪ ʷʢʦʩʪʽ ʚʠʥʦʛʨʘʜʫ, ʧʦʚôʷʟʘʥʠʭ ʽʟ 

ʧʦʪʝʧʣʽʥʥʷʤ. ʋ ʅʘʧʽ ʪʘ ɹʦʨʜʦ ʚʠʥʦʛʨʘʜʘʨʩʪʚʦ ʫʩʧʽʰʥʦ ʘʜʘʧʪʫʚʘʣʦʩʷ ʜʦ ʨʽʟʢʠʭ 

ʟʤʽʥ ʢʣʽʤʘʪʫ, ʘʣʝ ʧʦʢʘʟʥʠʢʠ ʚʠʥʦʛʨʘʜʫ, ʚʠʢʣʠʢʘʶʪʴ ʟʘʥʝʧʦʢʦʻʥʥʷ [22]. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʚʧʣʠʚʫ ʝʢʩʪʨʝʤʘʣʴʥʦ ʾʩʧʝʢʠ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʚʠʥʦʛʨʘʜʫ 

ʥʘʚʦʜʠʪʴʩʷ ʾʾ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʜʘʪ ʧʦʯʘʪʢʫ ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʭʚʠʣʴ ʩʧʝʢʠ. 

ʅʘʡʙʽʣʴʰʠʡ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʠʞʝʥʥʷ ʥʘ 35% ʫ ʜʝʷʢʠʭ 

ʨʝʛʽʦʥʘʭ. ʈʝʛʽʦʥʠ ʟ ʧʽʢʦʤ ʫʨʘʟʣʠʚʦʩʪʽ 1 ʩʝʨʧʥʷ ʟʘʟʥʘʶʪʴ ʙʽʣʴʰʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʧʣʠʚʫ, ʥʽʞ ʽʥʰʽ ʨʝʛʽʦʥʠ. ɻʝʦʛʨʘʬʽʯʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʟʤʝʥʰʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ 

ʚʢʘʟʫʻ ʥʘ ʰʠʨʦʪʥʠʡ ʛʨʘʜʽʻʥʪ ʚʧʣʠʚʫ ʭʚʠʣʽ ʩʧʝʢʠ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʩʠʣʴʥʽʰʽ 

ʩʢʦʨʦʯʝʥʥʷ ʚ ʧʨʦʭʦʣʦʜʥʽʰʠʭ ʨʝʛʽʦʥʘʭ ʎʝʥʪʨʘʣʴʥʦʾ ɭʚʨʦʧʠ, ʥʽʞ ʫ ʪʝʧʣʽʰʠʭ 

ʨʝʛʽʦʥʘʭ ʇʽʚʜʝʥʥʦʾ ɭʚʨʦʧʠ [23]. 

ʅʘ 14 ʤʽʞʥʘʨʦʜʥʦʤʫ ʢʦʥʛʨʝʩʽ ʧʦ ʪʝʨʫʘʨʫ ʦʙʛʦʚʦʨʶʚʘʣʦʩʴ ʧʠʪʘʥʥʷ 

ʚʘʞʣʠʚʦʩʪʽ ʘʨʦʤʘʪʠʯʥʦʾ ʟʨʽʣʦʩʪʽ ʚʠʥʦʛʨʘʜʫ ʚ ʫʤʦʚʘʭ ʤʘʡʙʫʪʥʴʦʾ ʟʤʽʥʠ 

ʢʣʽʤʘʪʫ. ɸʨʦʤʘʪʠʯʥʘ ʟʨʽʣʽʩʪʴ ʚʽʜʟʥʘʯʝʥʘ ʥʘʡʚʘʞʣʠʚʽʰʦʶ ʟ ʯʦʪʠʨʴʦʭ ʫ 

ʚʠʟʥʘʯʝʥʥʽ ʷʢʦʩʪʽ ʪʘ ʪʠʧʦʚʦʩʪʽ ʚʠʥʘ, ʚʢʣʶʯʘʶʯʠ ʪʝʨʫʘʨʥʽʩʪʴ. ʆʧʪʠʤʘʣʴʥʘ 

ʪʝʨʫʘʨʥʘ ʝʢʩʧʨʝʩʽʷ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʘ, ʢʦʣʠ ʪʝʭʥʦʣʦʛʽʯʥʘ, ʬʝʥʦʣʴʥʘ ʪʘ 

ʘʨʦʤʘʪʠʯʥʘ ʟʨʽʣʽʩʪʴ ʜʦʩʷʛʥʫʪʽ ʦʜʥʦʯʘʩʥʦ ʘʙʦ ʧʨʦʪʷʛʦʤ ʢʦʨʦʪʢʦʛʦ ʧʨʦʤʽʞʢʫ 

ʯʘʩʫ. ʎʝ ʤʦʞʣʠʚʦ, ʢʦʣʠ ʜʦʟʨʽʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʧʦʤʽʨʥʠʭ ʪʝʤʧʝʨʘʪʫʨ. 

ɺʠʨʘʟʥʽʩʪʴ ʘʨʦʤʘʪʫ ʫ ʚʠʥʽ ʤʦʞʝ ʙʫʪʠ ʢʝʨʦʚʘʥʘ, ʫ ʧʦʨʷʜʢʫ ʚʽʜ ʥʠʟʴʢʦʾ ʜʦ 

ʚʠʩʦʢʦʾ ʟʨʽʣʦʩʪʽ, ʟʝʣʝʥʠʤʠ, ʪʨʘʚôʷʥʠʤʠ, ʧʨʷʥʠʤʠ, ʢʚʽʪʢʦʚʠʤʠ, ʩʚʽʞʠʤʠ 

ʬʨʫʢʪʘʤʠ. ʘʨʦʤʘʪʘʤʠ ʩʪʠʛʣʠʭ ʬʨʫʢʪʽʚ, ʜʞʝʤʫ, ʩʫʭʦʬʨʫʢʪʽʚ, ʮʫʢʘʪʽʚ ʘʙʦ 

ʚʘʨʝʥʠʭ ʬʨʫʢʪʽʚ. ɸʨʦʤʘʪʠ ʟʝʣʝʥʠʭ ʽ ʚʘʨʝʥʠʭ ʬʨʫʢʪʽʚ ʥʝʙʘʞʘʥʽ ʚ ʯʝʨʚʦʥʠʭ 

ʚʠʥʘʭ, ʪʦʜʽ ʷʢ ʨʽʚʝʥʴ ʽʥʰʠʭ ʘʨʦʤʘʪʠʯʥʠʭ ʥʶʘʥʩʽʚ ʩʧʨʠʷʻ ʪʠʧʦʚʦʩʪʽ ʚʠʥʘ ʱʦʜʦ 
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ʤʽʩʮʷ ʡʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ɺʠʥʘ, ʚʠʨʦʙʣʝʥʽ ʚ ʧʨʦʭʦʣʦʜʥʦʤʫ ʢʣʽʤʘʪʽ ʘʙʦ ʥʘ 

ʧʨʦʭʦʣʦʜʥʦʤʫ ˇʨʫʥʪʽ ʚ ʧʦʤʽʨʥʦʤʫ ʢʣʽʤʘʪʽ, ʚʠʷʚʣʷʶʪʴ ʪʨʘʚ'ʷʥʠʡ ʘʙʦ ʩʚʽʞʠʡ 

ʬʨʫʢʪʦʚʠʡ ʘʨʦʤʘʪ, ʪʦʜʽ ʷʢ ʚʠʥʘ, ʚʠʨʦʙʣʝʥʽ ʚ ʪʝʧʣʦʤʫ ʢʣʽʤʘʪʽ ʘʙʦ ʥʘ ʪʝʧʣʠʭ 

ˇʨʫʥʪʘʭ ʫ ʧʦʤʽʨʥʦʤʫ ʢʣʽʤʘʪʽ, ʤʦʞʫʪʴ ʚʠʨʘʞʘʪʠ ʩʪʠʛʣʽ ʬʨʫʢʪʠ, ʬʨʫʢʪʦʚʝ 

ʚʘʨʝʥʥʷ ʘʙʦ ʮʫʢʘʪʠ. ʅʘʜʤʽʨʥʦ ʟʝʣʝʥʽ ʘʨʦʤʘʪʠ (ʥʘʧʨʠʢʣʘʜ, ʣʠʩʪʷ ʪʦʤʘʪʽʚ, 

ʩʚʽʞʦʩʢʦʰʝʥʘ ʪʨʘʚʘ) ʥʝ ʙʘʞʘʥʽ ʜʣʷ ʯʝʨʚʦʥʠʭ ʚʠʥ, ʷʢ ʽ ʥʘʜʤʽʨʥʦ ʟʨʽʣʽ ʘʨʦʤʘʪʠ 

(ʥʘʧʨʠʢʣʘʜ, ʚʘʨʝʥʽ ʬʨʫʢʪʠ ʘʙʦ ʥʶʘʥʩʠ ʯʦʨʥʦʩʣʠʚʫ). ʄʽʞ ʮʠʤʠ ʢʨʘʡʥʦʱʘʤʠ 

ʥʶʘʥʩʠ ʘʨʦʤʘʪʫ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʪʨʘʚôʷʥʠʭ, ʧʨʷʥʠʭ, ʢʚʽʪʢʦʚʠʭ, ʬʨʫʢʪʦʚʠʭ ʽ 

ʟʘʢʽʥʯʫʶʯʠ ʜʞʝʤʦʤ, ʩʪʚʦʨʶʶʪʴ ʪʠʧʦʚʽʩʪʴ ʘʨʦʤʘʪʫ ʪʘ ʥʘʜʘʶʪʴ ʚʠʥʫ 

ʽʜʝʥʪʠʯʥʦʩʪʽ. ʄʘʨʢʝʨʽʚ ʘʨʦʤʘʪʠʯʥʦʾ ʟʨʽʣʦʩʪʽ ʫ ʚʠʥʦʛʨʘʜʽ ʜʣʷ ʯʝʨʚʦʥʠʭ ʚʠʥ ʚʩʝ 

ʱʝ ʥʝʜʦʩʪʘʪʥʴʦ, ʦʩʦʙʣʠʚʦ ʧʦʚôʷʟʘʥʠʭ ʟ ʘʨʦʤʘʪʦʤ ʚʘʨʝʥʠʭ ʬʨʫʢʪʽʚ [24]. 

ʏʝʨʝʟ ʧʦʪʝʧʣʽʥʥʷ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʟʤʽʥʠ ʪʝʤʧʽʚ ʨʦʟʚʠʪʢʫ ʪʘ ʷʢʦʩʪʽ 

ʚʠʥʦʛʨʘʜʫ, ʥʝʦʜʥʦʨʽʜʥʠʤ ʚʧʣʠʚʦʤ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʪʘ ʧʦʷʚʦʶ ʥʦʚʠʭ 

ʚʠʥʦʛʨʘʜʘʨʩʴʢʠʭ ʨʘʡʦʥʽʚ [25]. ɹʽʣʴʰ ʛʣʠʙʦʢʽ ʚʠʚʯʝʥʥʷ [26] ʢʦʨʝʣʷʮʽʾ ʷʢʦʩʪʽ 

ʤʦʣʦʜʠʭ ʚʠʥʦʤʘʪʝʨʽʘʣʽʚ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʧʝʨʽʦʜ ʚʠʟʨʽʚʘʥʥʷ 

ʚʢʘʟʫʶʪʴ, ʱʦ ʜʘʪʠ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʚʘʞʣʠʚʽ ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʢʣʽʤʘʪʫ 

ʤʠʥʫʣʦʛʦ. 

ʉʠʩʪʝʤʘʪʠʯʥʠʡ ʣʽʪʝʨʘʪʫʨʥʠʡ ʦʛʣʷʜ [27] ʧʦʢʘʟʫʻ ʱʦ ʟʫʤʦʚʣʝʥʽ ʟʤʽʥʦʶ 

ʢʣʽʤʘʪʫ ʢʦʣʠʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ, ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʪʘ CO2 

ʧʦʛʽʨʰʫʶʪʴ ʩʢʣʘʜ ʮʫʢʨʽʚ, ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ, ʬʝʥʦʣʴʥʠʭ ʪʘ ʘʨʦʤʘʪʠʯʥʠʭ 

ʩʧʦʣʫʢ ʫ ʚʠʥʦʛʨʘʜʽ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʫ ʚʠʥʽ. ɺʽʜʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʦʜʥʽʻʶ ʟ 

ʥʘʡʥʘʛʘʣʴʥʽʰʠʭ ʧʨʦʙʣʝʤ ʚʠʥʦʨʦʙʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʻ ʪʝ, ʱʦ ʚʠʱʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʤʦʞʫʪʴ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʪʠ ʥʘ ʬʨʫʢʪʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ 

ʟʘʛʘʣʴʥʫ ʷʢʽʩʪʴ ʚʠʥʘ [28]. ʋ ɻʨʝʮʽʾ ʜʦʩʣʽʜʞʫʶʪʴ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ ʜʘʪʘʤʠ 

ʟʙʦʨʫ ʚʨʦʞʘʶ ʪʘ ʩʢʣʘʜʦʤ ʷʛʽʜ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʦʚʽʪʨʷ ʧʨʦʪʷʛʦʤ ʚʘʞʣʠʚʠʭ 

ʧʝʨʽʦʜʽʚ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ [29] 

ʂʨʽʤ ʚʧʣʠʚʫ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʚ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ ʚʠʥʦʛʨʘʜʫ, 

ʜʦʩʣʽʜʞʫʶʪʴʩʷ [30] ʢʦʤʧʣʝʢʩʥʽ ʚʧʣʠʚʠ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦ ʘʢʪʠʚʥʦʾ ʨʘʜʽʘʮʽʾ, 

ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʩʪʘʥʫ ʚʦʜʠ ʫ ʣʦʟʽ ʪʘ ʾʭʥʷ ʚʘʞʣʠʚʽʩʪʴ ʥʘ ʥʘʢʦʧʠʯʝʥʥʷ ʮʫʢʨʫ. 
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ʂʨʽʤ ʪʝʤʧʝʨʘʪʫʨʠ, ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʜʦʩʪʠʛʘʥʥʽ 

ʚʠʥʦʛʨʘʜʫ ʚʽʜʽʛʨʘʻ ʚʦʜʘ. ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʧʦʪʨʽʙʥʝ ʟʨʦʰʝʥʥʷ, ʘ ʙʽʣʴʰ ʯʘʩʪʽ 

ʧʦʩʫʭʠ ʻ ʢʣʶʯʦʚʦʶ ʧʨʦʙʣʝʤʦʶ ʜʣʷ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʚʠʥʦʛʨʘʜʥʦʾ ʷʛʦʜʠ. 

ɺʦʜʥʠʡ ʩʪʨʝʩ ʟʤʝʥʰʫʻ ʨʽʩʪ ʧʘʛʦʥʽʚ ʽ ʨʦʟʤʽʨ ʷʛʽʜ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʫʻ ʚʤʽʩʪ 

ʪʘʥʽʥʽʚ ʽ ʘʥʪʦʮʽʘʥʽʚ. ʇʨʦʪʝ ʢʦʥʪʨʦʣʴʦʚʘʥʘ ʥʝʩʪʘʯʘ ʚʦʜʠ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʷʢʽʩʪʴ ʚʠʥʘ, ʟʙʽʣʴʰʫʶʯʠ ʬʝʥʦʣʴʥʽ ʩʧʦʣʫʢʠ ʰʢʽʨʢʠ. ʈʽʚʝʥʴ ʩʪʨʝʩʫ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʪʠʧʫ ˇʨʫʥʪʫ, ʪʝʢʩʪʫʨʠ ʪʘ ʚʤʽʩʪʫ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ. ɿʙʽʣʴʰʝʥʥʷ ʧʦʪʨʝʙ ʫ ʚʦʜʽ 

ʟ ʧʦʪʝʥʮʽʡʥʠʤʠ ʥʝʛʘʪʠʚʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ ʚʽʜ ʟʘʩʦʣʝʥʥʷ ˇʨʫʥʪʫ ʻ ʦʜʥʠʤʠ ʟ 

ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʥʘʩʣʽʜʢʽʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʚ ʟʨʦʰʫʚʘʥʠʭ ʨʝʛʽʦʥʘʭ [12]. 

ʅʘ ʚʨʦʞʘʡʥʽʩʪʴ ʚʠʥʦʛʨʘʜʫ ʚʧʣʠʚʘʻ ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʜʝʬʽʮʠʪ ʚʦʜʠ 

(ʨʽʟʥʠʮʷ ʤʽʞ ʢʽʣʴʢʽʩʪʶ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʪʘ ʦʧʘʜʘʤʠ) ʫ ʧʝʨʽʦʜ ʮʚʽʪʽʥʥʷ. ʎʝ 

ʟʥʘʯʝʥʥʷ ʟʨʦʩʣʦ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʽ ʟʙʽʣʴʰʝʥʥʷ 

ʝʚʘʧʦʪʨʘʥʩʧʽʨʘʮʽʾ. ʋʨʦʞʘʡʥʽʩʪʴ ʤʦʞʝ ʟʥʠʟʠʪʠʩʷ ʥʘ 30 ʢʛ/ʛʘ ʥʘ ʢʦʞʝʥ ʤʽʣʽʤʝʪʨ 

ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʜʝʬʽʮʠʪʫ ʚʦʜʠ [31]. 

ɿʚôʷʟʦʢ ʤʽʞ ʨʝʞʠʤʘʤʠ ʚʦʜʠ ʪʘ ʘʟʦʪʫ, ʚʠʤʽʨʷʥʠʤʠ ʫ ʚʠʥʦʛʨʘʜʥʠʢʫ, ʪʘ 

ʘʨʦʤʘʪʠʯʥʠʤʠ ʩʧʦʣʫʢʘʤʠ, ʚʽʜʧʦʚʽʜʘʣʴʥʠʤʠ ʟʘ ʙʫʢʝʪ ʩʪʘʨʽʥʥʷ ʯʝʨʚʦʥʠʭ ʚʠʥ 

ʚʠʷʚʠʣʠ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʪʨʠʤʘʥʠʭ ʚʽʜ 10 ʜʦ 20 ʨʦʢʽʚ ʚʠʥʘʭ ɹʦʨʜʦ. ʈ̔ ʚʝʥʴ 

ʘʨʦʤʘʪʠʯʥʠʭ ʩʧʦʣʫʢ (ʪʘʙʘʥʦʥʠ ʪʘ ʜʠʤʝʪʠʣʩʫʣʴʬʽʜ) ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʜʭʦʜʞʝʥʥʷ 

ʚʦʜʠ ʪʘ ʘʟʦʪʫ ʜʦ ʚʠʥʦʛʨʘʜʥʦʾ ʣʦʟʠ. ʉʢʣʘʜ ʟʘʣʠʰʢʦʚʦʛʦ ʘʟʦʪʫ ʫ ʚʠʥʘʭ ʪʘʢʦʞ 

ʚʽʜʧʦʚʽʜʘʚ ʩʪʘʪʫʩʫ ʘʟʦʪʫ ʫ ʚʠʥʦʛʨʘʜʥʠʭ ʣʦʟʘʭ ʽ ʚʢʘʟʫʻ ʥʘ ʥʘʷʚʥʽʩʪʴ 

ʘʨʦʤʘʪʠʯʥʠʭ ʧʨʝʢʫʨʩʦʨʽʚ ʽ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʫ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ [32]. 

ɺʠʷʚʣʝʥʽ ʘʜʠʪʠʚʥʽ ʝʬʝʢʪʠ ʤʽʞ ʪʝʤʧʝʨʘʪʫʨʦʶ ʪʘ ʚʦʜʦʶ, ʥʘ ʧʨʠʢʣʘʜʽ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʐʠʨʘʟ, ʷʛʽʜʥʦʾ ʤʘʩʠ ʪʘ ʢʦʤʧʦʟʠʮʽʾ ʷʛʽʜ (ʪʠʪʨʦʚʘʥʘ 

ʢʠʩʣʦʪʥʽʩʪʴ ʽ ʨʅ), ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ ʚʠʥʦʛʨʘʜʫ, ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ ʚʠʥʽ ʽ 

ʩʝʥʩʦʨʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ (ʢʚʽʪʢʦʚʠʡ ʘʨʦʤʘʪ ʽ ʷʛʽʜʥʠʡ ʩʤʘʢ). ʈʘʥʽʰʝ ʥʝ 

ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʪʝʤʧʝʨʘʪʫʨʦʶ ʪʘ ʚʦʜʦʶ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʜʣʷ 

ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ ʚʠʥʦʛʨʘʜʫ, ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ ʚʠʥʘ (ʱʽʣʴʥʽʩʪʴ ʢʦʣʴʦʨʫ, 

ʪʘʥʽʥʠ ʪʘ ʬʝʥʦʣʴʥʽ ʨʝʯʦʚʠʥʠ) ʪʘ ʩʝʥʩʦʨʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʠʥʘ ( ʢʚʽʪʢʦʚʽ 

ʘʨʦʤʘʪʠ, ʧʨʠʩʤʘʢʠ ʚʘʨʝʥʠʭ ʬʨʫʢʪʽʚ ʽ ʪʘʥʽʥʦʚʘ ʩʪʨʫʢʪʫʨʘ). ɽʬʝʢʪ ʜʝʬʽʮʠʪʫ 



21 

ʚʦʜʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʦʪʨʠʤʘʥʥʷ ʟʘʙʘʨʚʣʝʥʠʭ ʽ ʘʨʦʤʘʪʥʠʭ ʚʠʥ, ʙʘʛʘʪʠʭ 

ʬʝʥʦʣʴʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ [33]. 

ɺ ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʚʤʽʩʪ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ (CO2) ʫ ʘʪʤʦʩʬʝʨʽ 

ʟʨʦʩʪʘʻ. ʇʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ CO2 ʫ ʘʪʤʦʩʬʝʨʽ ʤʘʪʠʤʝ ʥʝʦʜʥʦʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ 

ʨʽʩʪ ʽ ʷʢʽʩʪʴ ʚʠʥʦʛʨʘʜʥʦʾ ʣʦʟʠ ʪʘ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʝ ʥʘ ʷʢʽʩʪʴ ʚʠʥʘ ʯʝʨʝʟ 

ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʥʪʦʮʽʘʥʽʚ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʢʦʣʴʦʨʫ [12]. 

ʇʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʚʝʨʭʥʽʭ ʰʘʨʘʭ ˇʨʫʥʪʫ ï ʱʝ ʦʜʠʥ ʨʝʟʫʣʴʪʘʪ 

ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʱʦ ʚʧʣʠʚʘ ̒ʥʘ ʨʦʟʧʦʜʽʣ ʤʽʢʨʦʙʥʠʭ ʧʦʧʫʣʷʮʽʡ, ʪʘ ʟʜʘʪʥʽʩʪʴ 

ʟʙʝʨʽʛʘʪʠ ʦʨʛʘʥʽʯʥʠʡ ʚʫʛʣʝʮʴ ʫ ˇʨʫʥʪʽ. ʎʝ ʚʧʣʠʚʘʻ ʥʘ ʚʠʢʠʜʠ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ 

ʽ ʚôʷʟʢʽʩʪʴ ʚʦʜʠ ʥʘ ʰʣʷʭʫ ˇʨʫʥʪ-ʨʦʩʣʠʥʘ, ʟʤʽʥʶʶʯʠ ʪʨʘʥʩʧʦʨʪ ʚʦʜʠ [34]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʥʘ ʩʢʣʘʜ ʬʨʫʢʪʽʚ ʧʨʠ ʧʦʤʽʨʥʦʤʫ ʟʙʽʣʴʰʝʥʥʽ (+20%; 

CO2) ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ, ʟʛʽʜʥʦ ʟ ʧʨʦʛʥʦʟʘʤʠ ʥʘ 2050 ʨʽʢ, ʫ 

ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥʽ, ʚʠʟʥʘʯʘ ̒ʨʽʩʪ, ʜʠʥʘʤʽʢʫ ʜʦʟʨʽʚʘʥʥʷ ʪʘ ʩʢʣʘʜ ʷʛʽʜ, ʘʥʘʣʽʟ 

ʧʝʨʚʠʥʥʠʭ (ʮʫʢʨʠ, ʦʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ, ʘʤʽʥʦʢʠʩʣʦʪʠ) ʪʘ ʚʪʦʨʠʥʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ 

(ʘʥʪʦʮʽʘʥʠ). ɺʩʪʘʥʦʚʣʝʥʦ ʥʝʟʥʘʯʥʠʡ ʚʧʣʠʚ ʦʙʨʦʙʢʠ CO2 ʥʘ ʩʢʣʘʜ ʧʝʨʚʠʥʥʠʭ 

ʤʝʪʘʙʦʣʽʪʽʚ ʫ ʷʛʦʜʘʭ. ɿʘʛʘʣʴʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʘʥʪʦʮʽʘʥʽʚ ʫ ʰʢʽʨʮʽ ʷʛʽʜ ʙʫʣʘ 

ʥʠʞʯʦʶ ʜʣʷ ʦʙʨʦʙʢʠ CO2 ʫ ʞʘʨʢʠʡ ʽ ʩʫʭʠʡ ʩʝʟʦʥ, ʭʦʯʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ 

ʧʦʭʽʜʥʠʤʠ ʘʥʪʦʮʽʘʥʽʚ ʥʝ ʚʽʜʨʽʟʥʷʣʦʩʷ [35]. 

ɺʠʟʥʘʯʝʥʦ ʨʦʣʴ ʩʚʽʪʣʘ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʥʘʢʦʧʠʯʝʥʥʽ ʨʦʩʣʠʥʥʦʾ ʩʧʦʣʫʢʠ 

2-ʤʝʪʦʢʩʠ-3-ʽʟʦʙʫʪʠʣʧʽʨʘʟʠʥʫ (MIɹʇ) ʫ ʷʛʦʜʘʭ ʚʠʥʦʛʨʘʜʫ (Vitis vinifera L.). 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʫ ʷʛʦʜ̔ ʟʨʦʩʪʘʻ ʧʽʩʣʷ ʟʘʚôʷʟʫʚʘʥʥʷ, ʜʦʩʷʛʘʻ ʤʘʢʩʠʤʫʤʫ ʧʝʨʝʜ 

ʧʦʯʘʪʢʦʤ ʜʦʟʨʽʚʘʥʥʷ, ʘ ʧʦʪʽʤ ʟʥʠʞʫʻʪʴʩʷ ʜʦ ʟʙʦʨʫ ʚʨʦʞʘʶ. ɯ ʩʚʽʪʣʦ, ʽ 

ʪʝʤʧʝʨʘʪʫʨʘ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ, ʘʣʝ ʦʩʚʽʪʣʝʥʽʩʪʴ ʧʽʜ ʯʘʩ ʜʦʟʨʽʚʘʥʥʷ ʩʫʪʪʻʚʦ ʥʝ 

ʚʧʣʠʚʘʻ ʥʘ ʢʦʥʮʝʥʪʨʘʮʽʶ ʄɯɹʇ ʫ ʷʛʦʜʘʭ ʧʽʜ ʯʘʩ ʟʙʠʨʘʥʥʷ [36]. 

ʍ̔ ʤʽʯʥʽ ʪʘ ʩʝʥʩʦʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʥ ʧʦʚôʷʟʘʥʽ ʟ ʛʝʦʛʨʘʬʽʯʥʠʤ 

ʧʦʭʦʜʞʝʥʥʷʤ ʚʠʥʦʛʨʘʜʫ, ʡʦʛʦ ʘʢʣʽʤʘʪʠʟʘʮʽʻʶ ʜʦ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʽ ʣʶʜʩʴʢʠʤ ʬʘʢʪʦʨʦʤ. ɺʩʪʘʥʦʚʣʝʥʦ ʧ̔ ʜʚʠʱʝʥʫ ʢʽʣʴʢʽʩʪʴ ʘʥʪʦʮʽʘʥʽʚ, 

ʢʚʝʨʮʝʪʠʥʫ ʪʘ ʪʨʘʥʩ-ʨʝʩʚʝʨʘʪʨʦʣʫ ʧʦʚôʷʟʘʥʫ ʟ ʧʽʜʚʠʱʝʥʠʤ ʚʧʣʠʚʦʤ 

ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʥʘ ʚʝʣʠʢʽʡ ʚʠʩʦʪʽ ʜʣʷ ʩʦʨʪʫ ʂʘʙʝʨʥʝ 

ʉʦʚʽʥʴʡʦʥ ʟ ʨʽʟʥʠʭ ʛʝʦʛʨʘʬʽʯʥʠʭ ʟʦʥ ʄʝʥʜʦʟʠ, ɸʨʛʝʥʪʠʥʘ, [37]. 
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ʋ ʨʦʙʦʪʘʭ [38; 39] ʧʨʦ ʚʧʣʠʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ ʜʠʥʘʤʽʢʫ ʜʦʟʨʽʚʘʥʥʷ 

ʚʠʥʦʛʨʘʜʫ ʚ ʇʽʚʥʽʯʥʽʡ ɯʪʘʣʽʾ ʧʨʠʭʦʜʷʪʴ ʜʦ ʚʠʩʥʦʚʢʫ, ʱʦ ʦʧʪʠʤʽʟʘʮʽʷ ʷʢʦʩʪʽ ʪʘ 

ʟʜʦʨʦʚ'ʷ ʚʠʥʦʛʨʘʜʥʦʾ ʧʨʦʜʫʢʮʽʾ ʧʦʚʠʥʥʘ ʙʘʟʫʚʘʪʠʩʷ ʥʘ ʛʣʠʙʦʢʠʭ ʟʥʘʥʥʷʭ 

ʢʣʽʤʘʪʫ, ʦʥʦʚʣʝʥʠʭ ʧʦʪʦʯʥʠʤʠ ʟʤʽʥʘʤʠ ʢʣʽʤʘʪʫ, ʪʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʦʨʽʻʥʪʦʚʘʥʘ 

ʥʘ ʚʠʙʽʨ ʪʘ ʨʦʟʚʠʪʦʢ ʘʜʘʧʪʠʚʥʠʭ ʩʪʨʘʪʝʛʽʡ ʫʧʨʘʚʣʽʥʥʷ. ɺ ʽʥʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ 

[40] ʚʽʜʦʤʠʭ ʯʝʨʚʦʥʠʤʠ ʚʠʥʘʤʠ ʨʝʛʽʦʥʽʚ ɹʦʨʜʦ ʫ ʌʨʘʥʮʽʾ ʪʘ ʜʦʣʠʥʘ ʅʘʧʘ ʚ 

ʉʐɸ ʢʦʥʩʪʘʪʫʻʪʴʩʷ ʟʥʘʯʥʝ ʧʦʪʝʧʣʽʥʥʷ ʟʘ ʦʩʪʘʥʥʽ 60 ʨʦʢʽʚ, ʽ ʱʦ ʜʦʩʽ ʮʝ 

ʧʦʪʝʧʣʽʥʥʷ ʩʧʨʠʷʣʦ ʧʽʜʚʠʱʝʥʥʶ ʩʝʨʝʜʥʴʦʾ ʷʢʦʩʪʽ ʚʠʥʘ. ʆʜʥʘʢ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʫ 

ʜʦʟʨʽʚʘʥʥʽ ʧʦʢʘʟʘʣʠ, ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ ʧʣʘʪʦ, ʽ ʚʠʢʣʠʢʘʶʪʴ ʟʘʥʝʧʦʢʦʻʥʥʷ, ʱʦ 

ʥʘʙʣʠʞʘʻʪʴʩʷ ʧʝʨʝʣʦʤʥʠʡ ʤʦʤʝʥʪ ʚ ʪʨʘʜʠʮʽʡʥʠʭ ʚʠʥʦʨʦʙʥʠʭ ʨʝʛʽʦʥʘʭ. ʊʘʢʦʞ 

ʧʽʜʢʨʝʩʣʶʶʪʴʩʷ [41] ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʤʽʞ ʢʣʽʤʘʪʦʤ ʪʘ ʷʢʽʩʪʶ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ 

ʨʦʢʫ, ʚʢʣʶʯʘʶʯʠ ʨʘʥʽʰʝ ʽʛʥʦʨʦʚʘʥʽ ʩʝʟʦʥʥʽ ʝʬʝʢʪʠ ʪʘ ʧʨʠʧʫʩʢʘʻʪʴʩʷ, ʱʦ ʟ 

ʧʦʜʘʣʴʰʦʶ ʟʤʽʥʦʶ ʢʣʽʤʘʪʫ ʷʢʽʩʪʴ ʙʦʨʜʦʩʴʢʠʭ ʚʠʥ ʤʦʞʝ ʧʨʦʜʦʚʞʫʚʘʪʠ 

ʧʦʢʨʘʱʫʚʘʪʠʩʷ. 

ɺ ʋʢʨʘʾʥʽ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʚʧʣʠʚ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ 

ʚʠʨʦʱʫʚʘʥʥʷ ʚʠʥʦʛʨʘʜʫ ʥʘ ʷʢʽʩʪʴ ʩʪʦʣʦʚʠʭ ʯʝʨʚʦʥʠʭ ʚʠʥ [42] ʟʦʢʨʝʤʘ ʥʘ 

ʚʠʜʽʣʝʥʠʭ ʪʝʨʫʘʨʘʭ. ɺʽʜʟʥʘʯʘʶʪʴ ʚʧʣʠʚ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʝʞʠʤʽʚ ʚʠʟʨʽʚʘʥʥʷ ʪʘ 

ʟʙʠʨʘʥʥʷ ʚʠʥʦʛʨʘʜʫ ʥʘ ʦʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʚʠʥ ʟ 

ʩʦʨʪʽʚ ʚʠʥʦʛʨʘʜʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʪʘ ʄʝʨʣʦ. ʂʨʽʤ ʪʦʛʦ, ʚ ʋʢʨʘʾʥʽ ʚʞʝ 

ʟʘʡʤʘʶʪʴʩʷ [43] ʚʠʚʯʝʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʠʥʦʛʨʘʜʫ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʽʯʥʠʭ ʩʦʨʪʽʚ, ʟʘʣʝʞʥʦ ʚʽʜ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʘʢʪʦʨʽʚ 

ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ 

ɼʦʩʣʽʜʞʝʥʥʷ ʚ ɸʨʛʝʥʪʠʥʽ ʚʽʜʟʥʘʯʘʶʪʴ, ʱʦ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʚʠʥ ʟʘ 

ʨʝʛʽʦʥʘʤʠ ʤʦʞʣʠʚʝ ʟʘʚʜʷʢʠ ʚʠʟʥʘʯʝʥʥʶ ʚʧʣʠʚʫ ʩʪʠʛʣʦʩʪʽ ʥʘ ʭʽʤʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʯʝʨʚʦʥʠʭ ʚʠʥ, ʟʦʢʨʝʤʘ ʬʝʥʦʣʴʥʠʡ ʢʦʤʧʣʝʢʩ [44]. 

ɸʥʘʣʽʟ ʬʝʥʦʣʦʛʽʯʥʠʭ ʩʪʘʜʽʡ ʚʠʥʦʛʨʘʜʫ ʪʘ ʩʪʘʜʽʡ ʟʨʽʣʦʩʪʽ ʧʽʜ ʚʧʣʠʚʦʤ 

ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʚʞʝ ʜʦʟʚʦʣʷʶʪʴ ʤʦʜʝʣʶʚʘʪʠ [45] ʙʘʣʘʥʩ ʮʫʢʨʫ ʪʘ ʦʨʛʘʥʽʯʥʠʭ 

ʢʠʩʣʦʪ ʫ ʚʠʥʦʛʨʘʜʽ ʽ ʢʦʣʽʨ ʩʫʩʣʘ ʜʣʷ ʩʦʨʪʫ ʚʠʥʦʛʨʘʜʫ ʊʫʨʽʛʘ ʅʘʩʽʦʥʘʣʴ ʚ 

ʇʦʨʪʫʛʘʣʽʾ. 
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ʈʽʟʥʠʮʷ ʫ ʤʽʢʨʦʢʣʽʤʘʪʽ ʨʽʟʥʠʭ ʜʽʣʷʥʦʢ ʩʧʨʠʯʠʥʶʻ ʚʽʜʤʽʥʥʦʩʪʽ ʫ 

ʧʦʢʘʟʥʠʢʘʭ ʷʢʦʩʪʽ ʚʠʥʦʛʨʘʜʫ, ʧʨʠ ʮʴʦʤʫ ʚʠʥʦʛʨʘʜ Vitis vinifera ʤʘʻ ʟʥʘʯʥʠʡ 

ʧʦʪʝʥʮʽʘʣ ʪʘ ʧʣʘʩʪʠʯʥʽʩʪʴ, ʱʦʙ ʚʠʪʨʠʤʫʚʘʪʠ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, 

ʧʦʚ'ʷʟʘʥʝ ʟʽ ʟʤʽʥʦʶ ʢʣʽʤʘʪʫ [46]. 

ʄʦʞʣʠʚʠʤ ʥʘʧʨʷʤʢʦʤ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʚʠʚʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʷʢʦʩʪʽ ʚʠʥʦʛʨʘʜʫ ʨʽʟʥʠʭ ʢʣʦʥʽʚ ʪʘ ʧʦʜʘʣʴʰʠʭ ʟʘʩʪʦʩʫʚʘʥʥʷʭ ʨʽʟʥʠʭ 

ʝʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʚʠʥʘ [47]. ʂʨʽʤ ʪʦʛʦ, ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʧʦʛʦʜʥʠʤʠ ʫʤʦʚʘʤʠ ʪʘ ʷʢʽʩʪʶ ʚʠʥʘ ʟʘ ʦʜʥʘʢʦʚʦʾ 

ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘʜʘʻ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʦʮʽʥʢʠ ʚʧʣʠʚʫ 

ʟʤʽʥʠ ʢʣʽʤʘʪʫ [48]. ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʡʥʦʛʦ 

ʧʝʨʽʦʜʫ ʤʦʞʝ ʥʘʜʘʪʠ ʟʤʦʛʫ ʢʦʨʠʛʫʚʘʪʠ ʘʜʘʧʪʘʮʽʡʥʽ ʩʪʨʘʪʝʛʽʾ [49] ʪʘ 

ʤʦʜʝʣʶʚʘʪʠ ʪʝʨʤʽʥʠ ʚʠʟʨʽʚʘʥʥʷ [50]. 

ɽʬʝʢʪʠʚʥʘ ʝʢʦʥʦʤʽʯʥʘ ʘʜʘʧʪʘʮʽʷ ʚʠʨʦʙʥʠʢʽʚ ʜʦ ʤʽʥʣʠʚʦʩʪʽ ʷʢʦʩʪʽ ʪʘ 

ʢʽʣʴʢʦʩʪʽ ʚʨʦʞʘʶ ʚʘʞʣʠʚʘ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʩʪʨʘʪʝʛʽʡ ʘʜʘʧʪʘʮʽʾ ʜʦ ʢʣʽʤʘʪʠʯʥʠʭ 

ʟʤʽʥ [51]. 

ɺ ʫʤʦʚʘʭ ʧʽʚʜʥʷ ʋʢʨʘʥʾʠ ʫ 2016-2019 ʨʦʢʘʭ ʚʠʚʯʘʚʩʷ [52] ʚʧʣʠʚ ʟʤʽʥʠ 

ʘʛʨʦʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ ʚʠʥʦʛʨʘʜʫ ʥʘ ʷʢʽʩʪʴ ʚʠʥ. ɼʣʷ ʟʙʝʨʝʞʝʥʥʷ 

ʩʦʨʪʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʽ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʦʷʚʫ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʪʝʨʫʘʨʥʠʭ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʟʚʝʨʪʘʪʠ ʫʚʘʛʫ ʥʘ ʢʦʤʧʣʝʢʩʠ 

ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʪʘ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʧʨʠʡʦʤʽʚ ʟʘ ʢʦʞʥʦʶ ʜʽʣʷʥʢʦʶ 

ʚʠʥʦʛʨʘʜʥʠʢʘ ʦʢʨʝʤʦ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ ʩʪʘʶʪʴ ʩʫʪʪʻʚʠʤ ʬʘʢʪʦʨʦʤ ʚʧʣʠʚʫ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʪʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʯʝʨʚʦʥʠʭ 

ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʫ ʩʚʽʪʽ. ɼʦʩʣʽʜʞʝʥʥʷʤ ʮʴʦʛʦ ʥʘʧʨʷʤʢʫ ʟʘʡʤʘʶʪʴʩʷ ʚ 

ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ. ʆʩʥʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʚʧʣʠʚʫ ʚʩʪʘʥʦʚʣʝʥʦ ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʦʚʽʪʨʷ, ʦʧʘʜʠ, ʩʚʽʪʣʦ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ. 
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1.2. ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʪʘ ʪʝʥʜʝʥʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʯʝʨʚʦʥʠʭ ʚʠʥ ʚ 

ʋʢʨʘʾʥʽ ʪʘ ʩʚʽʪʽ 

ʉʴʦʛʦʜʥʽ, ʫ ʯʘʩʠ ʩʠʩʪʝʤʥʠʭ ʟʤʽʥ, ʟʚʠʯʥʽ ʩʮʝʥʘʨʽʾ ʩʧʦʞʠʚʘʥʥʷ, ʟʦʢʨʝʤʘ 

ʱʦʜʦ ʘʣʢʦʛʦʣʴʥʠʭ ʚʠʨʦʙʽʚ, ʩʫʪʪʻʚʦ ʟʤʽʥʠʣʠʩʷ. ʊʘʢ, ʛʣʦʙʘʣʴʥʠʡ ʨʠʥʦʢ ʚʠʥʘ, 

ʦɦ ʽʩʪʦʨʠʯʥʦ ʩʝʛʤʝʥʪʦʚʘʥʠʡ ʟʘ ʢʦʣʴʦʨʘʤʠ, ʧʦʩʪʫʧʦʚʦ ʥʘʙʫʚʘʻ ʦʟʥʘʢ 

ʢʨʠʟʦʩʪʽʡʢʦʩʪʽ. ʇʦʜʽʙʥʦ ʪʝʥʜʝʥʮʽʷʤ ʨʦʟʚʠʪʢʫ ʨʠʥʢʫ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ, 

ʩʧʦʞʠʚʘʯʽ ʥʘʧʦʾʚ ʚʩʝ ʯʘʩʪʽʰʝ ʮʽʢʘʚʣʷʪʴʩʷ ʚʠʥʘʤʠ, ʷʢʽ ʦʪʨʠʤʘʣʠ ʟʥʘʯʥʠʡ 

ʨʦʟʚʠʪʦʢ ʩʘʤʝ ʧʽʜ ʯʘʩ ʧʘʥʜʝʤʽʾ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʨʠʥʦʢ ʚʠʥʘ ʟʽʪʢʥʫʚʩʷ ʟ 

ʽʩʪʦʪʥʠʤʠ ʚʠʢʣʠʢʘʤʠ ʟʘ ʦʩʪʘʥʥʽ ʢʽʣʴʢʘ ʨʦʢʽʚ, ʚʽʥ ʜʝʤʦʥʩʪʨʫʻ ʩʪʽʡʢʽʩʪʴ ʪʘ 

ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʟʤʽʥʶʚʘʥʦʛʦ ʩʧʦʞʠʚʘʮʴʢʦʛʦ ʧʦʧʠʪʫ.  

ʉʴʦʛʦʜʥʽ ʧʠʪʘʥʥʷʤ ʘʥʘʣʽʟʫ ʨʦʟʚʠʪʢʫ ʧʨʦʚʽʜʥʠʭ ʛʘʣʫʟʝʡ ʝʢʦʥʦʤʽʢ 

ʦʢʨʝʤʠʭ ʢʨʘʾʥ ʟʘʡʤʘʻʪʴʩʷ ʚʝʣʠʢʘ ʧʣʝʷʜʘ ʚʽʜʦʤʠʭ ʚʯʝʥʠʭ. ʊʘʢ, ʇʝʯʢʦ ɺ. ɺ. 

ʜʦʩʣʽʜʞʫʚʘʚ ʤʦʞʣʠʚʦʩʪʽ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʚʠʪʢʦʤ ʚʠʥʦʛʨʘʜʘʨʩʴʢʦ-

ʚʠʥʦʨʦʙʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʋʢʨʘʾʥʠ ʚ ʫʤʦʚʘʭ ʛʣʦʙʘʣʽʟʘʮʽʾ [53]. ɺʯʝʥʽ ɹʦʡʢʦ ʃ. ʪʘ 

ɹʦʡʢʦ ɺ. ʨʦʟʛʣʷʜʘʣʠ ʩʫʯʘʩʥʽ ʘʩʧʝʢʪʠ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʚ ʫʤʦʚʘʭ 

ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʷʢ ʧʝʨʰʦʧʨʠʯʠʥʫ ʩʪʘʥʦʚʣʝʥʥʷ ʚʠʥʦʨʦʙʩʪʚʘ ʫ ʩʚʽʪʽ [54]. 

ɼʦʩʣʽʜʥʠʮʷ ɹʨʠʢʦʚʘ ʊ. ʧʨʠʩʚʷʪʠʣʘ ʩʚʦʾ ʥʘʫʢʦʚʽ ʜʦʨʦʙʢʠ ʧʠʪʘʥʥʷʤ 

ʚʠʥʦʨʦʙʩʪʚʘ ʪʘ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʩʘʤʝ ʚ ʋʢʨʘʾʥʽ ʚ ʥʘʧʨʷʤʽ ʝʥʦʪʫʨʠʟʤʫ, 

ʤʽʞʥʘʨʦʜʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʪʘ ʤʠʩʪʝʮʪʚʫ ʩʦʤʝʣʴʻ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ [55]. 

ɸʙʢʘʜʠʨʦʚ ʌ. ʪʘ ʄʫʢʦʾʜ ʈ. ʟʫʧʠʥʠʣʠʩʷ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ ʥʘ ʧʠʪʘʥʥʷʭ 

ʧʝʨʩʧʝʢʪʠʚʠ ʚʠʨʦʙʥʠʮʪʚʘ ʩʫʭʠʭ ʚʠʪʨʠʤʘʥʠʭ ʚʠʥ ʧʽʚʜʝʥʥʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ 

[56]. ʅʦʚʽʢʦʚʘ ɸ. ʫ ʩʚʦʾʡ ʨʦʙʦʪʽ ʧʨʦʘʥʘʣʽʟʫʚʘʣʘ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʽ ʪʝʥʜʝʥʮʽʾ 

ʨʦʟʚʠʪʢʫ ʚʠʥʦʨʦʙʥʦʾ ʛʘʣʫʟʽ ʚ ʋʢʨʘʾʥʽ [57]. ʑʝʨʙʘʢ ɸ. ʪʘ ʅʽʢʽʰʠʥʘ ʆ. 

ʚʠʩʚʽʪʣʠʣʠ ʧʠʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʨʝʥʜʽʚ ʨʦʟʚʠʪʢʫ ʚʽʪʯʠʟʥʷʥʦʛʦ ʨʠʥʢʫ ʚʠʥʘ ʪʘ 

ʰʣʷʭʠ ʽʤʧʦʨʪʦʟʘʤʽʱʝʥʥʷ ʚ ʫʤʦʚʘʭ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ [58]. ʇʨʦʪʝ, ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ 

ʧʦʪʫʞʥʽ ʪʘ ʙʘʛʘʪʦʘʩʧʝʢʪʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʚʠʥʦʨʦʙʩʪʚʘ ʚ ʋʢʨʘʾʥʽ ʪʘ ʩʚʽʪʠ, 

ʧʠʪʘʥʥʷ ʧʨʠʩʚʷʯʝʥʽ ʩʫʯʘʩʥʠʤ ʪʝʥʜʝʥʮʽʷʤ ʩʚ̔ʪʦʚʦʾ ʚʠʥʦʨʦʙʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, 

ʘ ʩʘʤʝ ʚ ʥʘʧʨʷʤʘʭ ʩʪʘʥʫ ʪʘ ʧʝʨʩʧʝʢʪʠʚ ʾʾ ʨʦʟʚʠʪʢʫ ʚʩʝ ʱʝ ʟʘʣʠʰʘʶʪʴʩʷ 
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ʥʝʜʦʩʪʘʪʥʴʦ ʜʦʩʣʽʜʞʝʥʠʤʠ, ʱʦ ʽ ʦʙʫʤʦʚʠʣʦ ʚʠʙʽʨ ʥʘʧʨʷʤʫ ʥʘʰʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ. 

ʋʢʨʘʾʥʘ ʫ 2024 ʨʦʮʽ ʧʝʨʝʨʦʙʠʣʘ 31 963 ʪʦʥʠ ʚʠʥʦʛʨʘʜʫ ʥʘ 

ʚʠʥʦʤʘʪʝʨʽʘʣʠ, ʱʦ ʥʘ 36,5% ʤʝʥʰʝ, ʥʽʞ ʫ 2023 ʨʦʮʽ [59]. ɿ 2014 ʨʦʢʫ 

ʫʢʨʘʾʥʩʴʢʝ ʚʠʥʦʛʨʘʜʘʨʩʪʚʦ ʧʝʨʝʞʠʚʘʻ ʯʽʪʢʫ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʥʠʞʝʥʥʷ, ʧʨʦ ʱʦ 

ʩʚʽʜʯʠʪʴ ʩʢʦʨʦʯʝʥʥʷ ʧʣʦʱ ʚʠʥʦʛʨʘʜʥʠʢʽʚ ʥʘ 14,0 ʪʠʩ. ʛʘ ʪʘ ʟʤʝʥʰʝʥʥʷ 

ʚʘʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʥʦʛʨʘʜʫ ʥʘ 171,5 ʪʠʩ. ʪʦʥ. ɼʦ 2021 ʨʦʢʫ ʚ ʋʢʨʘʾʥʽ 

ʥʘʣʽʯʫʚʘʣʦʩʷ ʙʣʠʟʴʢʦ 266 ʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ ʟʘʡʤʘʣʠʩʷ ʚʠʨʦʱʫʚʘʥʥʷʤ 

ʚʠʥʦʛʨʘʜʫ ʪʘ ʚʠʨʦʙʥʠʮʪʚʦʤ ʚʠʥʘ, ʚʢʣʶʯʘʶʯʠ 125 ʚʠʥʦʨʦʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ 

29 ʜʨʽʙʥʠʭ ʚʠʨʦʙʥʠʢʽʚ ʚʠʥʘ [60]. 

ʅʘʡʧʦʰʠʨʝʥʽʰʽ ʯʝʨʚʦʥʽ ʩʦʨʪʠ ʚʠʥʦʛʨʘʜʫ ʚ ʋʢʨʘʾʥʽ ʚ 2024 ʨʦʮʽ: ʂʘʙʝʨʥʝ 

ʉʦʚʽʥʴʦʥ (2742,1 ʪʦʥ), ʄʝʨʣʦ (968,3 ʪʦʥ), ʆʜʝʩʴʢʠʡ ʯʦʨʥʠʡ (1084,8 ʪʦʥ), ʇʽʥʦ 

(ʙʽʣʠʡ, ʯʦʨʥʠʡ, ʩʽʨʠʡ) (1415,1 ʪʦʥ), ʉʘʧʝʨʘʚʽ (ʧʽʚʥʽʯʥʠʡ) (1595,4 ʪʦʥ). ʉʫʤʘʨʥʦ 

24,4% ʜʦ ʟʘʛʘʣʴʥʦʛʦ. ɺ ʩʪʘʪʠʩʪʠʯʥʽʡ ʽʥʬʦʨʤʘʮʽʾ ʪʘʢʦʞ ʚʽʜʦʙʨʘʞʘʶʪʴ ʽʥʰʽ 

ʩʦʨʪʠ ʚʠʥʦʛʨʘʜʫ ʙʝʟ ʜʝʪʘʣʽʟʘʮʽʾ (6140,5 ʪʦʥ, 19,2%) [59]. 

Pro-Consulting ʩʧʝʮʽʘʣʴʥʦ ʜʣʷ InVenture ʧʨʝʜʩʪʘʚʣʷʻ ʘʥʘʣʽʪʠʢʫ ʨʠʥʢʫ 

ʚʠʥʘ ʚ ʋʢʨʘʾʥʽ, 2021-2023 ʨʨ. ʉʪʘʥʦʤ ʥʘ 2023 ʨʽʢ, ʯʘʩʪʢʘ ʽʤʧʦʨʪʫ ʚ 

ʥʘʪʫʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʘʭ ʩʪʘʥʦʚʠʪʴ ʧʦʥʘʜ 50%. ʎʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʨʦʩʪʘʥʥʷ 

ʯʘʩʪʢʠ ʽʤʧʦʨʪʫ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʟʤʝʥʰʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʚʥʘʩʣʽʜʦʢ ʚʽʡʥʠ. 

ʇʝʨʝʚʘʞʘʥʥʷ ʽʤʧʦʨʪʫ ʚʽʜʦʙʨʘʞʘʻ ʥʝʜʦʩʪʘʪʥʶ ʨʦʟʚʠʥʝʥʽʩʪʴ ʛʘʣʫʟʽ ʪʘ 

ʚʘʞʣʠʚʽʩʪʴ ʾʾ ʩʪʠʤʫʣʶʚʘʥʥʷ ʟ ʙʦʢʫ ʜʝʨʞʘʚʠ. ʋ 2023 ʨʦʮʽ ʯʝʨʚʦʥʽ ʚʠʥʘ 

ʩʪʘʥʦʚʠʣʠ 57,8% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʽʤʧʦʨʪʦʚʘʥʦʛʦ ʚʠʥʘ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʚʠʩʦʢʫ ʧʦʧʫʣʷʨʥʽʩʪʴ ʮʴʦʛʦ ʚʠʜʫ ʩʝʨʝʜ ʫʢʨʘʾʥʩʴʢʠʭ ʩʧʦʞʠʚʘʯʽʚ. ʊʠʭʽ ʚʠʥʘ 

ʩʪʘʥʦʚʠʣʠ ʥʘʡʙʽʣʴʰʫ ʯʘʩʪʢʫ ʚ ʩʪʨʫʢʪʫʨʽ ʽʤʧʦʨʪʫ ï 58,2%, ʱʦ ʪʘʢʦʞ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʾʭʥʶ ʧʦʧʫʣʷʨʥʽʩʪʴ. ʋ 2022 ʨʦʮʽ, ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʚʽʡʥʠ, 

ʚʠʥʠʢʣʦ ʩʢʦʨʦʯʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ ʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ. ʇʨʦʜʘʞʽ 

ʩʧʠʨʪʥʠʭ ʥʘʧʦʾʚ ʟʥʠʟʠʣʠʩʷ ʱʦʥʘʡʤʝʥʰʝ ʥʘ ʪʨʝʪʠʥʫ, ʘ ʚ ʜʝʷʢʠʭ ʢʘʪʝʛʦʨʽʷʭ ʮʝ 

ʟʤʝʥʰʝʥʥʷ ʩʪʘʥʦʚʠʣʦ ʙʽʣʴʰʝ 50%. ʆʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʮʴʦʛʦ ʩʪʘʣʘ ʟʘʙʦʨʦʥʘ 

ʥʘ ʚʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʶ, ʘ ʧʦʪʽʤ ʦʙʤʝʞʝʥʥʷ ʡʦʛʦ ʧʨʦʜʘʞʫ ʚʧʨʦʜʦʚʞ ʜʥʷ. [61]. 
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ʋ ʪʦʡ ʯʘʩ ʷʢ ʝʢʦʥʦʤʽʯʥʠʡ ʩʧʘʜ ʽ ʟʨʦʩʪʘʶʯʘ ʩʚʽʪʦʚʘ ʽʥʬʣʷʮʽʷ ʟʤʫʰʫʶʪʴ 

ʩʧʦʞʠʚʘʯʽʚ ʩʢʦʨʦʯʫʚʘʪʠ ʚʠʪʨʘʪʠ ʥʘ ʪʦʚʘʨʠ, ʱʦ ʥʝ ʻ ʞʠʪʪʻʚʦ ʥʝʦʙʭʽʜʥʠʤʠ, 

ʧʨʦʪʝ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ ʜʣʷ ʩʬʝʨʠ ʚʠʥʦʨʦʙʩʪʚʘ ʟʙʽʣʴʰʫʶʪʴʩʷ. ʆʩʦʙʣʠʚʦ 

ʮʷ ʪʝʥʜʝʥʮʽʷ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʚ ʩʝʛʤʝʥʪʽ ʧʨʝʤʽʫʤ-ʢʣʘʩʫ, ʯʝʨʚʦʥʠʭ ʪʘ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʠʥ. ʇʨʦʛʥʦʟʫʻʪʴʩʷ, ʱʦ ʛʣʦʙʘʣʴʥʠʡ ʚʠʥʥʠʡ ʨʠʥʦʢ ʟʨʦʩʪʝ ʥʘ 

4,35% ʟ 2024 ʧʦ 2028 ʨʽʢ ʪʘ ʜʦʩʷʛʥʝ ʦʙʩʷʛʫ ʨʠʥʢʫ ʚ 215,7 ʤʣʨʜ ʜʦʣʘʨʽʚ ʉʐɸ ʫ 

2028 ʨʦʮʽ [62]. ɿʘ ʫʤʦʚʠ ʟʙʝʨʝʞʝʥʥʷ ʪʝʥʜʝʥʮʽʾ ʜʦ ʟʨʦʩʪʘʥʥʷ ʧʨʦʜʘʞʽʚ ʥʘ 

ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ ʚʠʥʘ, ʮʝʡ ʧʦʢʘʟʥʠʢ ʜʦʩʷʛʥʝ 412,9 ʤʣʨʜ ʜʦʣʘʨʽʚ ʉʐɸ ʟ ʥʦʚʠʤ 

ʧʽʢʦʤ ʫ 2027 ʨʦʮʽ. ʇʽʜ ʯʘʩ ʧʘʥʜʝʤʽʾ, ʯʝʨʝʟ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʜʜ̔ʞʠʪʘʣʽʟʘʮʽʾ, 

ʚʠʥʦʨʦʙʥʽ ʢʦʤʧʘʥʽʾ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʠʣʠ ʦʙʩʷʛʠ ʚʠʨʫʯʢʠ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ, ʟʦʢʨʝʤʘ 

ʰʣʷʭʦʤ ʽʤʧʣʝʤʝʥʪʘʮʽʾ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤ. ʊʦʤʫ ʾʭʥʽʡ ʚʘʣʦʚʠʡ ʜʦʭʽʜ ʥʘ 

ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ ʤʘʻ ʟʨʦʩʪʠ ʧʨʠʙʣʠʟʥʦ ʜʦ 14 ʤʣʨʜ ʜʦʣʘʨʽʚ ʉʐɸ ʜʦ 2027 ʨʦʢʫ. 

ʆʜʥʘʢ, ʦʙʩʷʛ ʨʠʥʢʫ ʚʠʥʘ ʫ 2027 ʨʦʮʽ ʧʨʦʛʥʦʟʦʚʘʥʦ ʟʤʝʥʰʠʪʴʩʷ ʫ ʚʩʽʭ 

ʩʝʛʤʝʥʪʘʭ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʧʝʨʝʜʥʽʤ ʨʦʢʦʤ. ʇʦʨʽʚʥʶʶʯʠ ʪʨʠ ʨʽʟʥʽ ʩʝʛʤʝʥʪʠ ʫ 

2027 ʨʦʮʽ, ʩʝʛʤʝʥʪ çʽʛʨʠʩʪʝ ʚʠʥʦè ʙʫʜʝ ʣʽʜʠʨʫʚʘʪʠ ʚ ʨʝʡʪʠʥʛʫ ʧʨʠ 6,94%. 

ʅʘʚʧʘʢʠ, çʪʠʭʝ ʚʠʥʦè ʧʦʩʽʜʘʪʠʤʝ ʦʩʪʘʥʥʻ ʤʽʩʮʝ ʤʘʶʯʠ 4,95%. ɰʭʥʷ ʨʽʟʥʠʮʷ, 

ʧʨʦʪʠ ʽʛʨʠʩʪʦʛʦ ʚʠʥʘ, ʩʪʘʥʦʚʠʪʠʤʝ 1,99 ʚʽʜʩʦʪʢʦʚʦʛʦ ʧʫʥʢʪʘ [62]. 

ɺʘʞʣʠʚʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʛʣʦʙʘʣʴʥʠʡ ʨʠʥʦʢ ʚʠʥʘ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ 

ʩʝʛʤʝʥʪʦʚʘʥʠʡ ʟʘ ʨʝʛʽʦʥʘʤʠ, ʢʣʶʯʦʚʠʤʠ ʛʨʘʚʮʷʤʠ ʪʘ ʪʠʧʦʤ ʧʨʦʜʫʢʮʽʾ. ʉʪʘʥʦʤ 

ʥʘ 2022 ʨʽʢ ɯʪʘʣʽʷ, ʌʨʘʥʮʽʷ ʪʘ ɯʩʧʘʥʽʷ ʙʫʣʠ ʧʝʨʰʠʤʠ ʚʠʨʦʙʥʠʢʘʤʠ ʚʠʥʘ ʚ 

ʫʩʴʦʤʫ ʩʚʽʪʽ. ʌʨʘʥʮʽʷ ʚʠʨʦʙʠʣʘ ʙʣʠʟʴʢʦ 45,6 ʤʽʣʴʡʦʥʘ ʛʝʢʪʦʣʽʪʨʽʚ ʚʠʥʘ [63]. 

ʈʠʥʦʢ ʚʠʥʘ ʫ ʩʚʽʪʦʚʦʤʫ ʤʘʩʰʪʘʙʽ ʟʘʩʣʫʛʦʚʫʻ ʥʘ ʫʚʘʛʫ ʚʠʥʷʪʢʦʚʦʶ 

ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʚʠʥʦʨʦʙʥʠʭ ʨʝʛʽʦʥʽʚ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʚʦʾʤ 

ʢʣʽʤʘʪʦʤ, ʩʢʣʘʜʦʤ ˇʨʫʥʪʫ ʪʘ ʩʦʨʪʘʤʠ ʚʠʥʦʛʨʘʜʫ. ʎʽ ʚʽʜʤʽʥʥʽ ʝʣʝʤʝʥʪʠ ʨʘʟʦʤ 

ʬʦʨʤʫʶʪʴ ʫʥʽʢʘʣʴʥʽ ʷʢʦʩʪʽ ʪʘ ʩʤʘʢʠ ʚʠʥ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʫ ʮʠʭ ʨʝʛʽʦʥʘʭ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʚʠʥʥʠʭ ʩʪʠʣʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʟʘʜʦʚʦʣʴʥʠʪʠ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʤʘʢʠ ʩʧʦʞʠʚʘʯʽʚ. ʈʠʥʦʢ ʚʠʥʘ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ ʧʝʨʝʞʠʚʘʻ 

ʟʨʦʩʪʘʥʥʷ ʯʝʨʝʟ ʟʤʽʥʫ ʚʧʦʜʦʙʘʥʴ ʩʧʦʞʠʚʘʯʽʚ, ʥʦʚʽ ʪʝʥʜʝʥʮʽʾ ʥʘ ʨʠʥʢʫ, 

ʫʥʽʢʘʣʴʥʽ ʤʽʩʮʝʚʽ ʫʤʦʚʠ ʪʘ ʦʩʥʦʚʥʽ ʤʘʢʨʦʝʢʦʥʦʤʽʯʥʽ ʬʘʢʪʦʨʠ. 2024 ʨʽʢ 
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ʚʽʜʟʥʘʯʠʚʩʷ ʩʫʪʪʻʚʠʤ ʟʥʠʞʝʥʥʷʤ ʨʽʚʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ ʚʠʥʦʨʦʙʩʪʚʘ ʟʘ 

ʦʩʪʘʥʥʽ 63 ʨʦʢʠ [64; 65]. 

ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʪʝʥʜʝʥʮʽʡ ʫ ʩʤʘʢʘʭ ʧʦʢʫʧʮʽʚ ʤʦʞʥʘ ʚʠʦʢʨʝʤʠʪʠ 

ʫʧʦʜʦʙʘʥʥʷ ʜʦ ʩʪʽʡʢʠʭ ʪʘ ʦʨʛʘʥʽʯʥʠʭ ʚʠʥ. ɺʘʞʣʠʚʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʧʦʞʠʚʘʯʽ ʚ 

ʫʩʴʦʤʫ ʩʚʽʪʽ ʩʪʘʣʠ ʙʽʣʴʰ ʩʚʽʜʦʤ ̔ ʱʦʜʦ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʪʘ ʦʨʛʘʥʽʯʥʦʛʦ 

ʭʘʨʯʫʚʘʥʥʷ. ʎʝ ʦʜʥʘ ʟ ʥʘʡʧʦʤʽʪʥʽʰʠʭ ʚʠʥʥʠʭ ʪʝʥʜʝʥʮʽʡ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ 

ʚʠʨʦʙʥʠʢʽʚ ʚʠʥʘ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ. ɿʛʽʜʥʦ ʟ ʦʧʠʪʫʚʘʥʥʷʤ, ʧʨʦʚʝʜʝʥʠʤ ʢʦʤʧʘʥʽʻʶ 

McKinsey and Co., 60% ʨʝʩʧʦʥʜʝʥʪʽʚ ʟʘʷʚʠʣʠ, ʱʦ ʟʘʧʣʘʪʠʣʠ ʙ ʙʽʣʴʰʝ ʟʘ 

ʧʨʦʜʫʢʪ ʽʟ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʤ ʧʘʢʫʚʘʥʥʷʤ [66]. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʨʠʥʦʢ 

ʥʘʪʫʨʘʣʴʥʠʭ ʚʠʥ ʥʝʚʧʠʥʥʦ ʟʨʦʩʪʘʻ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʟʚʽʪʫ, ʦʧʫʙʣʽʢʦʚʘʥʦʛʦ The 

Brainy Insights, ʦʯʽʢʫʻʪʴʩʷ, ʱʦ ʛʣʦʙʘʣʴʥʠʡ ʨʠʥʦʢ ʦʨʛʘʥʽʯʥʦʛʦ ʚʠʥʘ ʜʦʩʷʛʥʝ 

21,1 ʤʽʣʴʷʨʜʘ ʜʦʣʘʨʽʚ ʉʐɸ ʜʦ 2030 ʨʦʢʫ ʧʨʠ ʩʝʨʝʜʥʴʦʨʽʯʥʦʤʫ ʪʝʤʧʽ 

ʟʨʦʩʪʘʥʥʷ 10,5% ʧʨʦʪʷʛʦʤ ʧʨʦʛʥʦʟʦʚʘʥʦʛʦ ʧʝʨʽʦʜʫ 2022-2030 ʨʦʢʽʚ [67]. 

ʆʢʨʝʤʠʤ ʘʩʧʝʢʪʦʤ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ ʟʤʽʥʫ ʫ ʧʽʜʭʦʜʘʭ ʜʦ ʧʘʢʫʚʘʥʥ ̫ʚʠʥʘ, 

ʷʢʘ ʩʧʨʠʯʠʥʝʥʘ ʟʤʽʥʦʶ ʢʣʽʤʘʪʫ, ʪʝʭʥʦʣʦʛʽʷʤʠ, ʟʤʽʥʦʶ ʩʧʦʩʦʙʫ ʞʠʪʪʷ ʪʘ 

ʟʨʦʩʪʘʥʥʷʤ ʦʙʽʟʥʘʥʦʩʪʽ ʩʧʦʞʠʚʘʯʽʚ ʧʨʦ ʝʢʦʣʦʛʽʯʥʽʩʪʴ [66]. ɼʠʩʪʨʠʙʫʮʽʷ ʚʠʥʘ 

ʷʚʣʷʻʪʴʩʷ ʟʜʝʙʽʣʴʰʦʛʦ ʥʝʚʠʜʠʤʦ  ʁʜʣʷ ʩʧʦʞʠʚʘʯʽʚ, ʘʣʝ ʪʘʢʦʞ ʻ ʥʝʚʽʜôʻʤʥʦʶ 

ʯʘʩʪʠʥʦʶ ʣʘʥʮʶʞʢʘ ʧʦʩʪʘʚʦʢ ʚʠʥʘ. ʃʘʥʜʰʘʬʪ ʚʠʥʦʨʦʙʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

ʰʚʠʜʢʦ ʟʤʽʥʠʚʩʷ ʧʽʩʣʷ ʧʘʥʜʝʤʽʾ. ʊʘʢ, ʛʣʦʙʘʣʴʥʝ ʧʦʪʝʧʣʽʥʥʷ ʩʪʘʥʦʚʠʪʴ ʟʘʛʨʦʟʫ 

ʽʩʥʫʚʘʥʥʶ ʜʣʷ ʚʠʥʦʛʨʘʜʥʠʢʽʚ, ʦʩʢʽʣʴʢʠ ʢʦʣʠʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʨʝʞʠʤ 

ʦʧʘʜʽʚ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʚʠʥʦʛʨʘʜʫ ʪʘ ʬʘʢʪʠʯʥʫ ʷʢʽʩʪʴ ʚʠʥʘ [68]. 

ʏʝʨʚʦʥʝ ʚʠʥʦ ʩʧʨʦʤʦʞʥʝ ʟʙʝʨʝʛʪʠ ʪʝʥʜʝʥʮʽʶ ʜʦ ʜʦʤʽʥʫʚʘʥʥʷ ʥʘ 

ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʥʝʟʤʽʥʥʽʡ ʧʨʠʚʘʙʣʠʚʦʩʪʽ, ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ ʪʘ 

ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʶʯʦʤʫ ʧʦʧʠʪʫ. ɿʛʽʜʥʦ ʜʘʥʠʭ Allied Market Research, ʜʦ 2028 

ʨʦʢʫ ʜʦʭʽʜ ʚʽʜ ʨʠʥʢʫ ʯʝʨʚʦʥʦʛʦ ʚʠʥʘ ʜʦʩʷʛʥʝ 278,5 ʤʽʣʴʷʨʜʽʚ ʜʦʣʘʨʽʚ ʉʐɸ, 

ʟʘʨʝʻʩʪʨʫʚʘʚʰʠ CAGR 5,4% ʟ 2021 ʧʦ 2028 ʨʽʢ [62]. 

ʆʢʨʝʤʦ ʚʠʟʥʘʯʘʶʪʴ ʨʝʛʫʣʷʪʦʨʥʽ ʧʨʦʙʣʝʤʠ. ʉʢʣʘʜʥʦʩʪʽ ʧʨʘʚʠʣ 

ʤʘʨʢʫʚʘʥʥʷ ʪʘ ʛʝʦʛʨʘʬʽʯʥʠʭ ʟʘʟʥʘʯʝʥʴ, ʨʽʟʥʦʤʘʥʽʪʥʽ ʜʝʨʞʘʚʥʽ ʪʘ ʤʽʞʥʘʨʦʜʥʽ 

ʟʘʢʦʥʠ, ʘ ʪʘʢʦʞ ʩʫʚʦʨʽ ʚʠʤʦʛʠ ʾʭʥʴʦʛʦ ʜʦʪʨʠʤʘʥʥʷ ʟʙʽʣʴʰʫʶʪʴ ʦʧʝʨʘʮʽʡʥʽ 

ʚʠʪʨʘʪʠ ʪʘ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʜʦʩʪʫʧʫ ʥʘ ʨʠʥʦʢ. ʈʠʥʦʢ ʚʠʥʘ, ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ 
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ʚʠʩʦʢʦʢʦʥʢʫʨʝʥʪʥʦʛʦ. ʑʦʙ ʜʦʩʷʛʪʠ ʫʩʧʽʭʫ ʥʘ ʮʴʦʤʫ ʨʠʥʢʫ, ʚʠʨʦʙʥʠʢʠ ʪʘ 

ʜʠʩʪʨʠʙôʶʪʦʨʠ ʧʦʚʠʥʥʽ ʟʦʩʝʨʝʜʠʪʠʩʷ ʥʘ ʽʥʥʦʚʘʮʽʷʭ, ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʧʨʦʜʫʢʮʽʾ 

ʪʘ ʥʘʣʘʛʦʜʞʝʥʥʽ ʚʽʜʥʦʩʠʥ ʟʽ ʩʧʦʞʠʚʘʯʘʤʠ [69]. 

ʋ ʮʝʥʪʨʽ ʫʚʘʛʠ ʦʩʪʘʥʥʽʭ ʩʚʽʪʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʬʦʨʤʫʚʘʥʥʷ ʩʝʥʩʦʨʥʠʭ 

ʧʨʦʬʽʣʽʚ ʜʝʢʽʣʴʢʘ ʥʘʧʨʷʤʢʽʚ ʚʠʚʯʝʥʥʷ: ʪʨʘʜʠʮʽʡʥʽ ʩʦʨʪʠ, ʛʽʙʨʠʜʠ, ʘ ʪʘʢʦʞ 

ʘʜʘʧʪʘʮʽʷ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ. ʊʘʢ, ʚ ʽʩʧʘʥʩʴʢʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʨʦʟʨʦʙʣʝʥʦ 

ʥʘʜʽʡʥʫ, ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʫ ʤʝʪʦʜʦʣʦʛʽʶ ʜʣʷ ʩʝʥʩʦʨʥʦʛʦ ʘʥʘʣʽʟʫ 37 ʪʠʧʽʚ ʚʠʥ ð 

ʚʢʣʶʯʘʶʯʠ ʯʝʨʚʦʥʠʭ ð ʽʟ 11 ʢʘʪʘʣʦʥʩʴʢʠʭ ʟʦʥ PDO. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʨʦʜʫʢʪʫ (ʚʢʣʶʯʘʶʯʠ ʩʝʥʩʦʨʥʠʡ ʦʧʠʩ) ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʟʥʘʯʝʥʽ ʚ ʪʝʭʥʽʯʥʽʡ 

ʩʧʝʮʠʬʽʢʘʮʽʾ PDO ʪʘ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʝʨʝʚʽʨʝʥʽ ʥʘ ʾʭʥʶ ʚʽʜʧʦʚʽʜʥʽʩʪʴ. ʆʪʨʠʤʘʥʽ 

ʩʝʥʩʦʨʥʽ ʧʨʦʬʽʣʽ ʤʦʞʫʪʴ ʙʫʪʠ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥ ̔ʜʣʷ ʢʘʪʝʛʦʨʠʟʘʮʽʾ ʚʠʥ ʟʘ 

ʪʠʧʦʤ ʘʙʦ ʨʝʛʽʦʥʦʤ, ʱʦ ʩʪʘʻ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʚʠʥʦʨʦʙʥʦʛʦ 

ʩʝʢʪʦʨʫ. [70].  

ɸʥʘʣʽʟʦʚʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʝʥʩʦʨʥʦʛʦ ʧʨʦʬʽʣʶ ʯʝʨʚʦʥʠʭ ʚʠʥ ʨʝʛʽʦʥʫ 

ɹʦʨʜʦ ʚʠʟʥʘʯʘʣʦ ʪʠʧʦʚʽʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝ ʙʦʨʜʦʩʴʢʠʭ ʩʦʨʪʽʚ ʜʣʷ 

ʾʾ ʟʙʝʨʝʞʝʥʥʷ. ʉʪʚʦʨʝʥʦ ʯʽʪʢʠʡ ʪʠʧʦʚʠʡ ʩʝʥʩʦʨʥʠʡ ʧʨʦʬʽʣʴ ʯʝʨʚʦʥʠʭ ʚʠʥ 

ʨʝʛʽʦʥʫ ɹʦʨʜʦ ʪʘ ʚʠʟʥʘʯʝʥʦ ʧôʷʪʴ ʥʝ ʙʦʨʜʦʩʴʢʠʭ ʩʦʨʪʽʚ, ʯʠʾ ʩʝʥʩʦʨʥʽ ʧʨʦʬʽʣʽ 

ʧʦʜʽʙʥʽ [71].  

ʄʝʪʦʶ ʽʪʘʣʽʡʩʴʢʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʩʢʣʘʩʪʠ ʩʝʥʩʦʨʥʠʡ ʧʨʦʬʽʣʴ ʙʽʣʠʭ 

ʪʘ ʯʝʨʚʦʥʠʭ ʚʠʥ, ʚʠʨʦʙʣʝʥʠʭ ʟʽ ʩʪʽʡʢʠʭ ʜʦ ʭʚʦʨʦʙ ʛʽʙʨʠʜʥʠʭ ʩʦʨʪʽʚ ʚʠʥʦʛʨʘʜʫ 

ʫ ʇʽʚʜʝʥʥʦʤʫ ʊʽʨʦʣʽ. ɺ̔ʜʧʦʚʽʜʥʦ ʜʦ ʧʦʣʽʪʠʢʠ ɭʉ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʩʫʚ ʫ ʙʽʢ 

ʩʪʘʣʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʥʘ ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʩʪʠʮʠʜʽʚ, 

ʧʦʢʨʘʱʝʥʥʷ ʟʜʦʨʦʚ'ʷ ʪʘ ʙʝʟʧʝʢʠ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ, ʘ ʪʘʢʦʞ ʟʘʧʦʙʽʛʘʥʥʷ 

ʥʘʩʣʽʜʢʘʤ ʟʤʽʥʠ ʢʣʽʤʘʪʫ. ɺʠʷʚʣʝʥʦ ʧʨʠʪʘʤʘʥʥʽ ʩʝʥʩʦʨʥʽ ʘʪʨʠʙʫʪʠ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʜʣʷ ʯʝʨʚʦʥʠʭ ʚʠʥ ʟ ʩʦʨʪʽʚ ʈʝʛʝʥʪ ʪʘ ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ [72]. 

ʋ ʘʚʩʪʨʘʣʽʡʩʴʢʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʩʪʚʦʨʝʥʽ ʩʝʥʩʦʨʥʽ ʧʨʦʬʽʣʽ ʢʦʤʝʨʮʽʡʥʦ 

ʜʦʩʪʫʧʥʠʭ ʯʝʨʚʦʥʠʭ ʚʠʥ ʟ ʧʦʩʫʭʦʩʪʽʡʢʠʭ ʩʦʨʪʽʚ ʪʘ ʪʨʘʜʠʮʽʡʥʠʭ ʜʣʷ ʢʨʘʾʥʠ 

ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ, ɻʨʝʥʘ hʪʘ ʐʠʨʘʟ. ɼʦʜʘʪʢʦʚʦ, ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʚʧʦʜʦʙʘʥʥʷ 

ʩʧʦʞʠʚʘʯʽʚ ʤʽʩʮʝʚʠʭ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ ʚʠʥ ʱʦʜʦ ʚʽʜʽʙʨʘʥʠʭ ʩʦʨʪʽʚ [73]. 
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ʉʪʚʦʨʝʥʥʶ ʩʝʥʩʦʨʥʠʭ ʧʨʦʬʽʣʽʚ ʫʢʨʘʾʥʩʴʢʠʭ ʯʝʨʚʦʥʠʭ ʚʠʥ ʧʨʠʩʚʷʯʝʥʽ 

ʨʷʜ ʜʦʩʣʽʜʞʝʥʴ ʆʅʊʋ: ʆʜʝʩʴʢʠʡ ʏʦʨʥʠʡ [74], ʚʠʪʨʠʤʘʥʽ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʪʘ 

ʉʘʧʝʨʘʚʽ [75]. 

ʋ ʈʫʤʫʥʽʾ ʜʦʩʣʽʜʞʫʚʘʣʦʩʴ, ʱʦ ʟʙʨʦʜʞʫʚʘʥʥʷ ʩʫʩʣʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʙʘʛʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʥ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʬʝʥʦʣʴʥʠʤʠ ʩʧʦʣʫʢʘʤʠ, ʷʢʽ 

ʬʦʨʤʫʶʪʴ ʦʩʦʙʣʠʚʠʡ ʬʝʥʦʣʴʥʠʡ ʧʨʦʬʽʣʴ [76]. 

ɺ ʫʤʦʚʘʭ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʥʦʨʦʙʥʦʛʦ ʨʝʛʽʦʥʫ, ʥʘ ʧʨʠʢʣʘʜʽ ɹʦʣʛʘʨʽʾ, 

ʚʩʪʘʥʦʚʣʝʥʦ ʚʤʽʩʪ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ ʚʠʥʘʭ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ʂʘʙʝʨʥʝ 

ʉʦʚʽʥʴʦʥ (ʽʥʪʨʦʜʫʢʦʚʘʥʠʡ), ɻʷʤʟʘ (ʤʽʩʮʝʚʠʡ) ʪʘ ʈʫʙʽʥ (ʛʽʙʨʠʜ) [77]. ɼʣʷ 

ʪʝʨʫʘʨʫ ʉʪʝʬʘʥʝʰʪʴ, ʈʫʤʫʥʽʷ, ʪʘʢʦʞ ʚʠʟʥʘʯʘʚʩʷ ʭʘʨʘʢʪʝʨʥʠʡ ʩʢʣʘʜ 

ʬʝʥʦʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ [78]. 

ɸʥʘʣʽʟ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʬʽʣʶ ʦʩʥʦʚʥʠʭ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʯʝʨʚʦʥʠʭ ʚʠʥ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʉʘʧʝʨʘʚʽ ʟ ɻʨʫʟʽʾ, ʦʩʦʙʣʠʚʦ ʬʝʥʦʣʴʥʠʭ 

ʨʝʯʦʚʠʥ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʯʘʩʪʠʥʦʶ ʷʢʽʩʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ [79]. 

ʊʘʢ, ʜʦʩʣʽʜʞʫʚʘʚʩʷ ʚʧʣʠʚ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʢʣʽʤʘʪʫ, ʪʠʧʫ ˇʨʫʥʪʫ ʽ 

ʦʩʦʙʣʠʚʦ ʩʦʨʪʫ ʚʠʥʦʛʨʘʜʫ, ʘ ʪʘʢʦʞ ʪʝʭʥʦʣʦʛʽ ʾʥʘ ʚʤʽʩʪ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ 

ʚʠʥʘʭ ʉʘʧʝʨʘʚʽ [80]. ɺ ʋʢʨʘʾʥʽ ʧʨʦʚʦʜʠʣʦʩʴ ʜʦʩʣʽʜʞʝʥʥʷ ʬʝʥʦʣʴʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʚ ɿʘʢʘʨʧʘʪʩʴʢʽ ʦʙʣʘʩʪʽ ʯʝʨʚʦʥʠʭ ʚʠʥ ʟ ʚʠʥʦʛʨʘʜʫ ʻʚʨʦʧʝʡʩʴʢʠʭ ʪʘ 

ʛʽʙʨʠʜʥʠʭ ʩʦʨʪʽʚ ʚʠʥʦʛʨʘʜʫ [81]. ʌʘʢʪʦʨʠ ʪʝʨʫʘʨʫ ʘʥʘʣʟ̔ʫʁʪʴʩʷ ʚ ʢʦʥʪʝʢʩʪʽ 

ʨʦʟʢʣʘʜʘʥʥʷ ʬʝʥʦʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʢʦʞʥʦʛʦ ʩʫʙʨʝʛʽʦʥʫ ʪʘ ʚʠʷʚʣʝʥʥʷ 

ʦʩʦʙʣʠʚʠʭ ʤʘʨʢʝʨʽʚ [82]. ɺ ʽʪʘʣʽʡʩʴʢʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʧʣʠʚʫ ʧʦʭʦʜʞʝʥʥʷ 

ʩʦʨʪʫ, ʧʨʦʮʝʩʫ ʚʠʥʦʨʦʙʩʪʚʘ, ʘ ʪʘʢʦʞ ʚʠʪʨʠʤʢʠ ʚʠʥʘ ʥʘ ʚʤʽʩʪ ʪʘ ʩʢʣʘʜ ʬʝʥʦʣʽʚ 

ʚʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ ʟʘʣʝʞʥʦ ʚʽʜ ʩʦʨʪʫ, 

ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʬʝʥʦʣʴʥʽ ʨʝʯʦʚʠʥʠ ʷʢ ʚʽʜʙʠʪʢʠ ʧʘʣʴʮʽʚ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʩʦʨʪʽʚ 

ʚʠʥʦʛʨʘʜʫ [83]. ʂʨʽʤ ʪʦʛʦ, ʜʦʩʣʽʜʞʝʥʥʷ ʬʝʥʦʣʴʥʦʛʦ ʩʢʣʘʜʫ ʯʝʨʚʦʥʠʭ ʚʠʥ 

ʚʩʪʘʥʦʚʠʣʦ, ʱʦ ʪʝʤʧʝʨʘʪʫʨʘ ʪʘ ʩʚʽʪʣʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʘʥʪʦʮʽʘʥʠ [84]. 

ɺʠʥʘ, ʚ ʷʢʠʭ ʩʧʠʨʪʦʚʝ ʙʨʦʜʽʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʚ ʨʝʟʝʨʚʫʘʨʘʭ ʟ 

ʥʝʨʞʘʚʽʶʯʦʾ ʩʪʘʣʽ, ʤʘʶʪʴ ʚʠʱʠʡ ʨʽʚʝʥʴ ʬʣʘʚʦʥʦʣʽʚ ʪʘ ʘʥʪʦʮʽʘʥʽʚ, ʘʣʝ ʥʠʞʯʠʡ 

ʨʽʚʝʥʴ ʬʣʘʚʦʥʦʣʽʚ, ʥʽʞ ʚʠʥʘ, ʬʝʨʤʝʥʪʦʚʘʥʽ ʚ ʛʣʠʥʷʥʠʭ ʯʘʥʘʭ. ɹʽʣʴʰʝ ʪʦʛʦ, 

ʚʠʥʘ, ʚʠʛʦʪʦʚʣʝʥʽ ʚ ʨʝʟʝʨʚʫʘʨʘʭ ʟ ʥʝʨʞʘʚʽʶʯʦʾ ʩʪʘʣʽ, ʚ ʷʢʠʭ ʷʙʣʫʯʥʦ-ʤʦʣʦʯʥʝ 
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ʙʨʦʜʽʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʚ ʜʫʙʦʚʠʭ ʙʦʯʢʘʭ ʘʙʦ ʚ ʛʣʠʥʷʥʠʭ ʯʘʥʘʭ, ʥʝ ʚʠʷʚʣʷʶʪʴ 

ʩʫʪʪʻʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʬʝʥʦʣʴʥʦʤʫ ʩʢʣʘʜʽ, ʟʘ ʚʠʥʷʪʢʦʤ ʯʘʩʪʢʠ 

ʧʨʦʜʝʣʴʬʽʥʽʜʠʥʽʚ ʫ ʩʢʣʘʜʽ ʬʣʘʚʦʥʦʣʽʚ. ʆʜʥʘʢ, ʢʦʣʠ ʛʣʠʥʷʥʽ ʯʘʥʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʣʠʰʝ ʜʣʷ ʷʙʣʫʯʥʦ-ʤʦʣʦʯʥʦʛʦ ʙʨʦʜʽʥʥʷ, ʧʽʩʣʷ ʩʧʠʨʪʦʚʦʛʦ 

ʙʨʦʜʽʥʥʷ ʚ ʨʝʟʝʨʚʫʘʨʘʭ ʟ ʥʝʨʞʘʚʽʶʯʦʾ ʩʪʘʣʽ ʚʠʥʘ ʜʝʤʦʥʩʪʨʫʚʘʣʠ ʚʠʱʠʡ ʨʽʚʝʥʴ 

ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ, ʥʽʞ ʢʦʣʠ ʦʙʠʜʚʘ ʧʨʦʮʝʩʠ ʙʨʦʜʽʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʚ ʛʣʠʥʷʥʠʭ 

ʯʘʥʘʭ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʷʢ ʪʠʧ ʨʝʟʝʨʚʫʘʨʘ, ʪʘʢ ʽ ʯʘʩ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʘʶʪʴ ʟʥʘʯʝʥʥʷ ʜʣʷ ʬʝʥʦʣʴʥʦʛʦ ʩʢʣʘʜʫ ʚʠʥ [85]. 

ɺʠʟʥʘʯʘʣʘʩʴ ʟʤʽʥʘ ʚʤʽʩʪʫ ʪʘ ʧʨʦʬʽʣʶ ʬʝʥʦʣʽʚ ʧʽʜ ʯʘʩ ʭʦʣʦʜʥʦʾ 

ʧʝʨʝʜʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʤʘʮʝʨʘʮʽʾ ʪʘ ʩʧʠʨʪʦʚʦʛʦ ʙʨʦʜʽʥʥʷ ʙʝʟ ʚʠʜʘʣʝʥʥʷ 

ʚʠʥʦʛʨʘʜʥʠʭ ʚʠʯʘʚʦʢ [86]. ɺ ʽʥʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʯʝʨʚʦʥʝ ʚʠʥʦ ʟ ʚʠʥʦʛʨʘʜʫ 

ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʙʫʣʦ ʧʽʜʜʘʥʦ ʧʨʦʮʝʩʘʤ ʟʚʦʨʦʪʥʦʛʦ ʦʩʤʦʩʫ ʪʘ 

ʥʘʥʦʬʽʣʴʪʨʘʮʽʾ ʟʘ ʯʦʪʠʨʴʦʭ ʨʽʟʥʠʭ ʪʠʩʢʽʚ (25, 35, 45 ʪʘ 55 ʙʘʨ) ʪʘ ʜʚʦʭ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʝʞʠʤʽʚ (ʟ ʦʭʦʣʦʜʞʝʥʥʷʤ ʪʘ ʙʝʟ ʦʭʦʣʦʜʞʝʥʥʷ). ʄʝʪʦʶ ʙʫʣʦ 

ʦʪʨʠʤʘʪʠ ʚʠʱʠʡ ʚʤʽʩʪʦʤ ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, 

ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʠʪʠ ʚʧʣʠʚ ʜʚʦʭ ʪʠʧʽʚ ʤʝʤʙʨʘʥ [87]. ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʻʤʥʦʩʪʝʡ 

ʜʣʷ ʚʠʪʨʠʤʢʠ ʟ ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʣʽʨ ʯʝʨʚʦʥʦʛʦ ʚʠʥʘ ʚ 

ʜʫʙʦʚʠʭ ʙʦʯʢʘʭ ʩʫʪʪʻʚʦ ʥʝ ʟʤʽʥʠʚʩʷ; ʘ ʟʙʝʨʝʞʝʥʥʷ ʢʦʣʴʦʨʫ ʙʫʣʦ ʥʘʡʢʨʘʱʠʤ ʫ 

ʨʝʟʝʨʚʫʘʨʘʭ ʟ ʥʝʨʞʘʚʽʶʯʦʾ ʩʪʘʣʽ [88]. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʢʦʣʴʦʨʫ ʻ ʚʘʞʣʠʚʦʶ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʦʮʽʥʢʠ ʢʦʣʴʦʨʫ 

ʯʝʨʚʦʥʦʛʦ ʚʠʥʘ. ʄʽʢʨʦ- ʪʘ ʤʘʢʨʦʨʽʚʥʝʚʽ ʢʽʣʴʢʽʩʥʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʠʟʥʘʯʘʶʪʴ 

ʩʪʫʧʽʥʴ ʩʪʘʨʽʥʥʷ ʪʘ ʧʦʪʝʥʮʽʘʣ ʩʪʘʨʽʥʥʷ ʢʦʣʴʦʨʽʚ ʤʽʞ ʨʽʟʥʠʤʠ ʯʝʨʚʦʥʠʤʠ 

ʚʠʥʘʤʠ. ʎʝʡ ʝʬʝʢʪʠʚʥʠʡ ʪʘ ʧʨʦʩʪʠʡ ʫ ʚʧʨʦʚʘʜʞʝʥʥʽ ʧʽʜʭʽʜ ʙʫʜʝ ʢʦʨʠʩʥʠʤ ʜʣʷ 

ʮʠʬʨʦʚʦʛʦ ʪʘ ʚʽʟʫʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʢʦʣʴʦʨʦʤ, ʢʦʥʪʨʦʣʶ, ʦʮʽʥʢʠ, ʧʦʨʽʚʥʷʥʥʷ 

ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʪʘʨʽʥʥʷ ʯʝʨʚʦʥʠʭ ʚʠʥ [89]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʽʟʫʘʣʴʥʦʛʦ ʘʩʧʝʢʪʫ ʚʠʥʘ, ʷʢ ʦʜʥʽʻ ʾ ʟ ʢʣʶʯʦʚʠʭ ʡʦʛʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʨʠ ʢʫʧʘʞʫʚʘʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʚʧʣʠʚʘʶʪʴ ʥʘ ʢʦʣʽʨ ʪʘ ʩʢʣʘʜ 

ʚʠʥʘ. ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʤʘʚ ʥʘʡʪʝʤʥʽʰʠʡ ʢʦʣʽʨ, ɿʽʥʬʘʥʜʝʣʴ ï ʥʘʡʩʚʽʪʣʽʰʠʡ, ʘ 

ʄʝʨʣʦ ʙʫʚ ʧʦʩʝʨʝʜʠʥʽ, ʘʣʝ ʟʘ ʙʽʣʴʰʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ ʙʣʠʞʯʠʡ ʜʦ ʂʘʙʝʨʥʝ ʥʽʞ 

ʜʦ ɿʽʥʬʘʥʜʝʣʷ [90]. 
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ɺʠʢʦʨʠʩʪʘʥʥʷʤ ʛʘʨʷʯʦʾ ʤʘʮʝʨʘʮʽʾ ʜʦ ʬʝʨʤʝʥʪʘʮʽʾ ʽ ʪʨʘʜʠʮʽʡʥʦʾ ʤʘʮʝʨʘʮʽʾ 

ʜʣʷ ʦʮʽʥʢʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʪʘ ʢʦʣʴʦʨʫ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ 

ʜʦʩʣʽʜʞʫʚʘʣʦʩʴ ʫ ʯʝʨʚʦʥʠʭ ʚʠʥʘʭ ʟ ʩʦʨʪʫ ʊʘʥʥʘʪ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʘʨʷʯʦʾ 

ʤʘʮʝʨʘʮʽʾ ʜʦ ʬʝʨʤʝʥʪʘʮʽʾ ʟʫʤʦʚʠʣʦ ʚʠʱʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʘʥʪʦʮʽʘʥʽʚ ʪʘ ʪʘʥʽʥʽʚ, 

ʘ ʪʘʢʦʞ ʚʠʱʠʡ ʚʽʜʩʦʪʦʢ ʽʦʥʽʟʦʚʘʥʠʭ, ʢʦʧʽʛʤʝʥʪʦʚʘʥʠʭ ʪʘ ʢʦʥʜʝʥʩʦʚʘʥʠʭ 

ʘʥʪʦʮʽʘʥʽʚ. ʂʨʽʤ ʪʦʛʦ, ʚʦʥʦ ʜʝʤʦʥʩʪʨʫʚʘʣʦ ʚʠʱʫ ʯʘʩʪʢʫ ʜʝʣʴʬʽʥʽʜʠʥʫ, 

ʧʝʪʫʥʽʜʠʥʫ ʪʘ ʧʝʦʥʽʜʠʥʫ ʧʽʜ ʯʘʩ ʧʝʨʝʣʠʚʘʥʥʷ. ʅʘʛʨʽʚʘʥʥʷ ʨʫʡʥʫʻ ʬʝʨʤʝʥʪʠ 

ʧʦʣʽʬʝʥʦʣʦʢʩʠʜʘʟʠ, ʪʦʤʫ ʮʽ ʬʦʨʤʠ ʘʥʪʦʮʽʘʥʽʚ ʤʦʛʣʠ ʙʫʪʠ ʟʙʝʨʝʞʝʥʽ ʚʽʜ 

ʦʢʠʩʣʝʥʥʷ. ʂʦʥʮʝʥʪʨʘʮʽʾ ʨʽʟʥʠʭ ʬʦʨʤ ʘʥʪʦʮʽʘʥʽʚ ʟʤʝʥʰʫʚʘʣʠʩʷ ʧʽʜ ʯʘʩ 

ʟʙʝʨʽʛʘʥʥʷ ʚʠʥ, ʦʪʨʠʤʘʥʠʭ ʟʘ ʦʙʦʤʘ ʤʝʪʦʜʘʤʠ, ʙʝʟ ʚʠʷʚʣʝʥʥʷ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ 

ʧʨʦʬʽʣʽ ʘʥʪʦʮʽʘʥʽʚ ʧʽʩʣʷ ʜʚʦʭ ʨʦʢʽʚ. ɺʠʥʘ, ʚʠʛʦʪʦʚʣʝʥʽ ʰʣʷʭʦʤ ʪʝʧʣʦʾ 

ʤʘʮʝʨʘʮʽʾ ʧʝʨʝʜ ʬʝʨʤʝʥʪʘʮʽʻʶ, ʜʝʤʦʥʩʪʨʫʚʘʣʠ ʙʽʣʴʰʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʢʦʣʴʦʨʫ 

ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʦʮʽʥʶʚʘʥʥʷ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʙʽʣʴʰʫ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʢʦʣʴʦʨʫ [91]. 

ɺʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʢʦʣʴʦʨʫ ʯʝʨʚʦʥʦʛʦ ʚʠʥʘ ʤʘʶʪʴ ʚʽʜʥʦʚʣʶʚʘʣʴʥʽ 

ʨʝʯʦʚʠʥʠ, ʢʠʩʣʦʪʥʽʩʪʴ ʪʘ ʤʝʪʘʣʠ. ʅʘ ʢʦʣʽʨ ʚʠʥʘ ʚʧʣʠʚʘʻ ʢʽʣʴʢʘ ʬʘʢʪʦʨʽʚ, ʩʝʨʝʜ 

ʷʢʠʭ ʥʘʡʚʘʞʣʠʚʽʰʠʤʠ ʻ ʩʦʨʪ ʚʠʥʦʛʨʘʜʫ, pH, ʪʝʤʧʝʨʘʪʫʨʘ, ʝʥʦʣʦʛʽʯʥʘ ʦʙʨʦʙʢʘ 

ʪʘ ʚʠʪʨʠʤʢʘ. ɼʦʩʣʽʜʞʝʥʥʷ ʯʦʪʠʨʴʦʭ ʯʝʨʚʦʥʠʭ ʚʠʥʘʭ ʟ ʘʣʙʘʥʩʴʢʠʭ ʤʽʩʮʝʚʠʭ 

ʩʦʨʪʽʚ ʚʠʥʦʛʨʘʜʫ (Serin i zi, Debin e zeze, Shesh i zi, Kallmet) ʪʘ ʜʚʦʭ ʟ 

ʤʽʞʥʘʨʦʜʥʠʭ ʩʦʨʪʽʚ ʚʠʥʦʛʨʘʜʫ ʄʝʨʣʦ ʪʘ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʡʦʥ ʚʩʪʘʥʦʚʠʣʦ 

ʪʠʧʦʚʽ ʧʦʢʘʟʥʠʢʠ: ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʢʦʣʴʦʨʫ, ʢʦʣʽʨʥʠʡ ʚʽʜʪʽʥʦʢ ʚʠʥʘ, ʚʽʜʩʦʪʦʢ 

ʯʝʨʚʦʥʦʛʦ, ʞʦʚʪʦʛʦ ʪʘ ʩʠʥʴʦʛʦ ʢʦʣʴʦʨʫ ʪʘ ʚʠʟʥʘʯʝʥʦ ʟʤʽʥʥʽ X, Y, Z, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʠʩʪʝʤʫ CIE [92]. 

ʄʘʩʰʪʘʙʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʜʘʨʪʥʠʭ ʩʢʣʘʜʦʚʠʭ, ʢʦʣʽʨʥʠʭ ʪʘ ʬʝʥʦʣʴʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ 110 ʽʪʘʣʽʡʩʴʢʠʭ ʤʦʥʦʩʦʨʪʦʚʠʭ ʯʝʨʚʦʥʠʭ ʚʠʥ ʦʜʥʦʛʦ 

ʚʩʪʘʥʦʚʠʣʦ, ʱʦ çPrimitivoè ʜʦʩʷʛ ʥʘʡʚʠʱʦʛʦ ʩʝʨʝʜʥʴʦʛʦ ʚʤʽʩʪʫ ʩʧʠʨʪʫ (15,4 

%ʦʙ) ʪʘ ʟʥʘʯʝʥʴ ʩʫʭʦʛʦ ʝʢʩʪʨʘʢʪʫ, ʪʦʜʽ ʷʢ çCannonauè ʧʦʢʘʟʘʚ ʥʘʡʥʠʞʯʫ 

ʟʘʛʘʣʴʥʫ ʢʠʩʣʦʪʥʽʩʪʴ. çCorvinaè ʤʘʚ ʥʘʡʥʠʞʯʠʡ ʚʤʽʩʪ ʬʝʥʦʣʽʚ (1065 ʤʛ/), ʱʦ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʥʘʡʚʠʱʦʛʦ ʧʦʢʘʟʥʠʢʘ, ʚʠʷʚʣʝʥʦʛʦ ʫ çSagrantinoè (3578 

ʤʛ/ʜʤ3). ʆʩʪʘʥʥʽʡ ʪʘʢʦʞ ʻ ʥʘʡʙʘʛʘʪʰʠʤ ʩʦʨʪʦʤ ʷʢ ʥʘ ʧʨʦʘʥʪʦʮʽʘʥʽʜʠʥʠ, ʪʘʢ ʽ 
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ʥʘ ʚʘʥʽʣʽʥ-ʨʝʘʢʪʠʚʥʽ ʬʣʘʚʘʥʦʣʠ. ɺʠʥʘ ʩʦʨʪʫ çTeroldegoè ʙʫʣʠ ʥʘʡʙʘʛʘʪʰʠʤʠ 

ʥʘ ʟʘʛʘʣʴʥʠʡ ʪʘ ʤʦʥʦʤʝʨʥʠʡ ʚʤʽʩʪ ʘʥʪʦʮʽʘʥʽʚ (702 ʪʘ 315 ʤʛ/ʜʤ3 ʚʽʜʧʦʚʽʜʥʦ), 

ʟʘ ʥʠʤʠ ʡʰʣʠ çAglianicoè ʪʘ çRaboso Piaveè. çCorvinaè, çNebbioloè ʪʘ çNerello 

Mascaleseè ʙʫʣʠ ʥʘʡʙʽʜʥʽʰʠʤʠ. çMontepulcianoè ʪʘ çSangioveseè ʧʦʢʘʟʘʣʠ 

ʧʨʦʤʽʞʥʽ ʟʥʘʯʝʥʥʷ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʘʥʘʣʽʟʦʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ɹʘʛʘʪʦʚʠʤʽʨʥʠʡ 

ʧʽʜʭʽʜ PCA-DA ʜʦʟʚʦʣʠʚ ʜʦʩʷʛʪʠ ʷʢ ʢʣʘʩʠʬʽʢʘʮʽʾ ʨʽʟʥʠʭ ʚʠʥ, ʪʘʢ ʽ ʨʦʟʨʽʟʥʝʥʥʷ 

ʚʠʥ çSangioveseè, ʚʠʨʦʙʣʝʥʠʭ ʫ ʜʚʦʭ ʨʝʛʽʦʥʘʭ (ɽʤʽʣʽʷ-ʈʦʤʘʥʴʷ ʪʘ ʊʦʩʢʘʥʘ), ʱʦ 

ʧʦʢʘʟʘʣʦ ʨʽʚʝʥʴ ʫʩʧʽʰʥʦʩʪʽ 42ï66% ʟʘʣʝʞʥʦ ʚʽʜ ʨʦʟʛʣʷʥʫʪʦʾ ʟʦʥʠ. ɹʝʨʫʯʠ ʜʦ 

ʫʚʘʛʠ ʢʽʣʴʢʽʩʪʴ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʘʥʘʣʽʟʦʚʘʥʠʭ ʚʠʥ, ʢʦʨʝʣʷʮʽʡʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʦʧʦʤʦʛʣʦ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʦʩʥʦʚʥʽ ʟʚ'ʷʟʢʠ ʤʽʞ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤʠ 

ʘʥʘʣʽʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʚʠʟʥʘʯʝʥʥʷ ʬʝʥʦʣʽʚ ʪʘ ʢʦʣʴʦʨʫ [93] 

ʋ 2007 ʨʦʮʽ ʙʫʣʦ ʚʧʣʠʚ ʤʽʩʮʷ ʧʦʭʦʜʞʝʥʥʷ ʥʘ ʭʨʦʤʘʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʯʝʨʚʦʥʠʭ ʚʠʥ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʫ ʈʫʤʫʥʽʾ. ʅʘ ʦʩʥʦʚʽ ʮʠʭ 

ʢʦʨʝʣʷʮʽʡ ʤʦʞʣʠʚʦ ʚʩʪʘʥʦʚʠʪʠ ʷʢʽʩʪʴ ʪʘ ʘʚʪʝʥʪʠʯʥʽʩʪʴ ʯʝʨʚʦʥʠʭ ʚʠʥ ʟʘʣʝʞʥʦ 

ʚʽʜ ʤʽʩʮʷ ʧʦʭʦʜʞʝʥʥʷ [94]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʝʚʦʣʶʮʽ ʾʟʤʥ̔ ʩʪʘʥʜʘʨʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ 

(ʮʫʢʨʠ, ʢʠʩʣʦʪʠ, ʚʘʛʘ 100 ʷʛʽʜ) ʪʘ ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ (ʘʥʪʦʮʽʘʥʠ ʪʘ 

ʧʦʣʽʬʝʥʦʣʴʥʠʡ ʽʥʜʝʢʩ) ʩʦʨʪʽʚ ʯʝʨʚʦʥʦʛʦ ʚʠʥʦʛʨʘʜʫ (ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ, ʄʝʨʣʦ, 

ʌʝʪʷʩʢʘ ʅʷʛʨʘ, ʇʽʥʦ ʅʫʘʨ ʪʘ ʄʘʤʘʷ), ʜʦʟʚʦʣʝʥʠʭ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʚʠʥ ʟ 

ʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʥʘʡʤʝʥʫʚʘʥʥʷʤ ʧʦʭʦʜʞʝʥʥʷ, ʫ ʚʠʥʦʨʦʙʥʦʤʫ ʮʝʥʪʨʽ 

ʄʫʨʬʘʪʣʘʨ ʙʫʣʦ ʢʦʨʠʩʥʠʤʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʦʤʝʥʪʫ ʟʙʦʨʫ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʚʠʨʦʙʥʠʮʪʚʦ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʚʠʥ [95]. 

ʂʦʤʧʣʝʢʩʥʝ ʜʦʩʣʽʜʞʝʥʥʷ [96] ʚʠʟʥʘʯʘʣʦ ʚʧʣʠʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ ʩʢʣʘʜ 

ʚʠʥʦʛʨʘʜʫ ʪʘ ʤʦʞʣʠʚʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʠʡʦʤʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʷʢʽʩʥʠʭ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʥ. ʇʦʜʽʙʥʝ ʧʨʘʢʪʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ [97] ʚʠʟʥʘʯʘʣʦ 

ʤʦʞʣʠʚʽ ʩʪʨʘʪʝʛʽʾ ʟʘʧʦʙʽʛʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶ ʩʫʪʪʻʚʠʭ ʟʤʽʥ ʷʢʦʩʪʽ ʚʠʥʦʛʨʘʜʫ ʪʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʦʪʦʚʦʛʦ ʚʠʥʘ. ʉʢʣʘʜ ʬʝʥʦʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚʠʥʦʛʨʘʜʫ 

ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʚ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ [98]. ɺʧʣʠʚ ʚʠʟʨʽʚʘʥʥʷ 

ʚʠʥʦʛʨʘʜʫ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ ʥʘ ʩʤʘʢʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽ ʪʝʨʧʢʽʩʪʴ ʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʯʝʨʚʦʥʠʭ ʚʠʥ ʪʘʢʦʞ ʦʢʨʝʤʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ [99]. ʅʘʚʽʪʴ ʙʽʣʴʰʝ, ʫ 



33 

ʽʥʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ [100] ʜʦʢʣʘʜʥʦ ʦʧʠʩʫʻʪʴʩʷ ʚʧʣʠʚ ʨʽʟʥʠʭ ʪʠʧʽʚ ʟʨʽʣʦʩʪʽ ʥʘ 

ʘʨʦʤʘʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʥ ʷʢ ʦʜʥʦʛʦ ʟ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʦʮʽʥʢʠ. 

ʏʽʪʢʘ ʚʽʜʤʽʥʥʽʩʪʴ ʫ ʩʝʥʩʦʨʥʠʭ ʧʨʦʬʽʣʷʭ ʤʽʞ ʚʠʥʘʤʠ, ʚʠʛʦʪʦʚʣʝʥʠʤʠ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʽʟʥʠʭ ʢʦʤʝʨʮʽʡʥʠʭ ʚʠʜʽʚ ʝʥʦʣʦʛʽʯʥʠʭ ʪʘʥʽʥʽʚ, ʚʩʪʘʥʦʚʣʝʥʘ ʫ 

ʜʦʩʣʽʜʞʝʥʽ [101]. ɺ ʥʴʦʤʫ ʞ ʚʩʪʘʥʦʚʣʝʥʦ ʚʠʱʠʡ ʟʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʬʝʥʦʣʴʥʠʭ 

ʨʝʯʦʚʠʥ ʽ ʤʝʥʰʫ ʜʝʛʨʘʜʘʮʽʶ ʢʦʣʴʦʨʫ ʧʽʩʣʷ 120 ʜʥʽʚ ʚʠʪʨʠʤʢʠ. 

ʇʦʨʽʚʥʷʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʭʦʣʦʜʥʦʾ ʤʘʮʝʨʘʮʽʾ ʪʘ 

ʜʦʜʘʚʘʥʥʷ ʝʥʦʣʦʛʽʯʥʠʭ ʪʘʥʽʥʽʚ ʜʦ ʩʫʩʣʘ ʫ ʪʝʭʥʦʣʦʛʽʾ ʯʝʨʚʦʥʠʭ ʚʠʥ ʟ ʩʦʨʪʫ 

ʊʘʥʥʘʪ ʚʩʪʘʥʦʚʠʣʦ ʨʽʟʥʠʭ ʚʧʣʠʚ ʥʘ ʩʢʣʘʜ ʬʝʥʦʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʪʘ ʦʧʪʠʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɺʠʥʘ, ʚʠʨʦʙʣʝʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʭʦʣʦʜʥʦʾ ʤʘʮʝʨʘʮʽʾ ʤʘʣʠ 

ʥʘʡʥʠʞʯʠʡ ʚʤʽʩʪ ʘʥʪʦʮʽʘʥʽʚ, ʽʥʪʝʥʩʠʚʥʽʩʪ ɹʪʘ ʷʢʽʩʪ ɹʢʦʣʴʦʨʫ, ʭʦʯʘ ʚʦʥʠ ʤʘʣʠ 

ʥʘʡʚʠʱʠʡ ʚʤʽʩʪ ʢʘʪʝʭʽʥʽʚ ʪʘ ʧʨʦʘʥʪʦʮʽʘʥʽʜʠʥʽʚ. ɼʦʜʘʚʘʥʥʷ ʝʥʦʣʦʛʽʯʥʠʭ 

ʪʘʥʽʥʽʚ ʢʦʨʝʣʶʚʘʣʦ ʟ ʙʽʣʴʰʦʶ ʢʽʣʴʢʽʩʪʶ ʢʘʪʝʭʽʥʽʚ ʪʘ ʧʨʦʘʥʪʦʮʽʘʥʽʜʠʥʽʚ, ʥʽʞ 

ʪʨʘʜʠʮʽʡʥʘ ʤʘʮʝʨʘʮʽʷ, ʘʣʝ ʥʝ ʟʙʽʣʴʰʠʣʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʢʦʣʴʦʨʫ [102]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʥʜʝʥʩʦʚʘʥʠʭ ʪʘ ʛʽʜʨʦʣʽʟʦʚʘʥʠʭ ʪʘʥʽʥʽʚ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʯʝʨʚʦʥʦʛʦ ʚʠʥʘ ʟ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʧʽʩʣʷ ʧʨʝʩʫʚʘʥʥʷ ʟ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦʶ ʪʘ ʥʘʜʤʽʨʥʦʶ ʰʚʠʜʢʽʩʪʶ ʚʩʪʘʥʦʚʠʣʦ ʧʦʤʽʪʥʠʡ ʚʧʣʠʚ ʥʘ 

ʢʽʥʮʝʚʝ ʚʠʥʦ, ʘʣʝ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʣʠ ʥʘ ʩʝʥʩʦʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ɿʘʟʥʘʯʘʣʦʩʴ, ʱʦ ʥʦʨʤʠ ʜʦʜʘʚʘʥʥʷ ʝʥʦʣʦʛʽʯʥʠʭ ʪʘʥʽʥʽʚ ʟʘʥʘʜʪʦ ʥʠʟʴʢʽ, ʱʦʙ 

ʚʧʣʠʥʫʪʠ ʥʘ ʤʘʩʦʚʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʪʘʥʽʥʽʚ [103]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʽʜʨʦʣʽʟʘʪʽʚ ʙʽʣʢʘ ʷʢ 

ʩʪʘʙʽʣʽʟʘʪʦʨʽʚ ʢʦʣʴʦʨʫ ʯʝʨʚʦʥʠʭ ʚʠʥ ʟ ʪʝʧʣʦʛʦ ʢʣʽʤʘʪʫ ʚʩʪʘʥʦʚʠʣʦ ʚʽʜʩʫʪʥʽʩʪʴ 

ʧʦʢʨʘʱʝʥʥʷ ʧʽʩʣʷ ʙʨʦʜʽʥʥʷ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʰʠʭ ʝʪʘʧʽʚ [104]. 

ɺʧʣʠʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʥʦʣʦʛʽʯʥʠʭ ʪʘʥʽʥʽʚ ʥʘ ʬʝʥʦʣʴʥʠʡ ʢʦʤʧʣʝʢʩ ʪʘ 

ʢʦʣʴʦʨʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʥʘ ʧʨʠʢʣʘʜʽ ʩʦʨʪʫ ʚʠʥʦʛʨʘʜʫ ʉʘʥʜʞʦʚʝʟʝ, ʜʦ ʪʘ 

ʧʽʩʣʷ ʙʨʦʜʽʥʥʷ ʚʽʜʟʥʘʯʘʻ ʧʦʟʠʪʠʚʥʦ  ʁʥʘ ʩʪʘʙʽʣʽʟʘʮʽʶ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʢʦʣʴʦʨʫ 

[105]. ʇʦʜʽʙʥʝ ʜʦʩʣʽʜʞʝʥʥʷ [106] ʩʦʨʪʫ ʚʠʥʦʛʨʘʜʫ ʐʠʨʘʟ ʚʠʟʥʘʯʠʣʦ 

ʚʽʜʩʫʪʥʽʩʪʴ ʨʽʟʥʠʮʽ ʫ ʚʧʣʠʚʽ ʥʘ ʢʦʣʴʦʨʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʥʝʟʥʘʯʥʽ ʥʘ ʩʝʥʩʦʨʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʘʣʝ ʧʨʦʪʷʛʦʤ ʟʙʝʨʽʛʘʥʥʷ ʚʤʽʩʪ ʪʘʥʽʥʽʚ ʙʫʚ ʩʫʪʪʻʚʦ ʚʠʱʠʤ ʫ 

ʚʟʽʨʮʷʭ, ʦʙʨʦʙʣʝʥʠʭ ʝʥʦʣʦʛʽʯʥʠʤʠ ʪʘʥʽʥʘʤʠ ʧʽʩʣʷ ʙʨʦʜʽʥʥʷ.  
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ʇʦʩʠʣʝʥʥʷ ʜʝʨʝʚʥʦʛʦ ʪʘ ʟʝʤʣʠʩʪʦʛʦ ʘʨʦʤʘʪʚ̔ ʨʘʟʦʤ ʟʽ ʟʤʝʥʰʝʥʥʷʤ 

ʬʨʫʢʪʦʚʠʭ ʘʨʦʤʘʪʽʚ ʚʠʟʥʘʯʝʥʦ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʟʙʽʣʴʰʝʥʥʷ ʜʦʟʫʚʘʥʴ 

ʝʢʩʪʨʘʢʪʫ ʚʠʥʦʛʨʘʜʥʠʭ ʢʽʩʪʦʯʦʢ ʚʽʜ 0,5 ʜʦ 5,0 ʛ/ʜʤ3 [107]. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʝʥʦʣʦʛʽʯʥʠʭ ʪʘʥʽʥʽʚ ʫ ʚʠʥʘʭ ʋʢʨʘʾʥʠ ʟ ʥʝʟʥʘʯʥʠʤʠ ʜʝʬʝʢʪʘʤʠ ʚʽʜʟʥʘʯʝʥʦ 

ʧʦʟʠʪʠʚʥʠʤʠ ʟʤʽʥʘʤʠ ʥʘ ʩʝʥʩʦʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʦʩʦʙʣʠʚʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ, 

ʟʤʝʥʰʝʥʥʽ ʪʦʥʽʚ ʦʢʠʩʣʝʥʥʷ ʪʘ ʛʽʨʢʦʪʠ [108]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʯʝʨʚʦʥʠʭ 

ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʚ ʋʢʨʘʾʥʽ ʪʘ ʩʚʽʪʽ. 

1.3. ʆʛʣʷʜ ʚʠʥʦʛʨʘʜʘʨʩʴʢʦʾ ʪʘ ʚʠʥʦʨʦʙʥʦʾ ʩʪʨʘʪʝʛʽʡ ʘʜʘʧʪʘʮʽʾ 

ʪʝʭʥʦʣʦʛʽʾ ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ 

ʋ ʍʍɯ ʩʪʦʣʽʪʪʽ ʣʶʜʩʪʚʦ ʩʪʠʢʘʻʪʴʩʷ ʟ ʢʣʽʤʘʪʠʯʥʠʤʠ ʟʤʽʥʘʤʠ, ʷʢʽ 

ʩʪʚʦʨʶʶʪʴ ʟʥʘʯʥʠʡ ʧʦʣʽʪʠʯʥʠʡ, ʝʢʦʥʦʤʽʯʥʠʡ ʪʘ ʩʦʮʽʘʣʴʥʠʡ ʚʠʢʣʠʢ. ʋ ʌʨʘʥʮʽʾ 

ʚʞʝ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʢʣʽʤʘʪʠʯʥʽ ʩʪʨʘʪʝʛʽʾ [109] ʜʣʷ ʚʠʥʦʨʦʙʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟ 

ʥʘʙʦʨʦʤ ʟʘʭʦʜʽʚ ʫ 8 ʥʘʧʨʷʤʢʘʭ: ʟʥʘʥʥʷ ʧʨʦ ʚʠʥʦʨʦʙʥʽ ʨʘʡʦʥʠ, ʚʠʥʦʛʨʘʜʘʨʩʴʢʽ 

ʧʨʘʢʪʠʢʠ, ʨʦʩʣʠʥʥʠʡ ʤʘʪʝʨʽʘʣ, ʚʠʥʦʨʦʙʩʪʚʦ, ʟʥʘʥʥʷ ʨʠʥʢʫ, ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ 

ʨʦʟʨʦʙʢʠ, ʧʦʤ'ʷʢʰʝʥʥʷ ʥʘʩʣʽʜʢʽʚ, ʢʦʤʫʥʽʢʘʮʽʷ. ʆʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʟʘʭʦʜʽʚ 

ʚʢʘʟʫʻʪʴʩʷ ʩʪʚʦʨʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʚʠʥʦʛʨʘʜʥʠʢʘʤʠ ʟ ʤʝʪʦʶ 

ʧʝʨʝʜʙʘʯʝʥʥʷ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ. ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʟʘʣʠʰʘʻʪʴʩʷ 

ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ ʚʧʣʠʚʫ ʟʤʽʥ ʥʘ ʷʢʽʩʪʴ ʚʠʥʘ, ʱʦʙ ʢʨʘʱʝ ʨʦʟʫʤʽʪʠ ʪʘ ʚʨʘʭʫʚʘʪʠ 

ʥʘʩʣʽʜʢʠ [110]. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʩʦʨʪʽʚ ʚʠʥʦʛʨʘʜʫ ʟʘʣʠʰʘʻʪʴʩʷ ʦʩʥʦʚʥʦʶ 

ʜʦʚʛʦʪʨʠʚʘʣʦʶ ʩʪʨʘʪʝʛʽʻʶ ʘʜʘʧʪʘʮʽʾ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʩʦʨʪʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ 

ʚʠʥʦʨʦʙʥʦʛʦ ʨʝʛʽʦʥʫ ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ [111]. ʋ ʅʦʚʽʡ ɿʝʣʘʥʜʽʾ 

ʧʨʦʛʥʦʟʦʚʘʥʽ ʟʤʽʥʠ ʚ ʨʦʟʚʠʪʢʫ ʚʠʥʦʛʨʘʜʫ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʟʤʽʥʠ ʩʦʨʪʽʚ ʻ 

ʤʦʞʣʠʚʠʤ ʚʘʨʽʘʥʪʦʤ ʘʜʘʧʪʘʮʽʾ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ [112]. ɼʣʷ ʩʦʨʪʫ ʚʠʥʦʛʨʘʜʫ 

ɻʨʝʥʘ hʚʢʘʟʫʻʪʴʩʷ [113] ʧʨʷʤʠʡ ʚʧʣʠʚ ʢʣʽʤʘʪʫ ʥʘ ʨʽʟʥʽ ʟʤʽʥʥʽ ʟʨʽʣʦʩʪʽ ʪʘ 

ʚʨʦʞʘʡʥʦʩʪʽ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 50 ʨʦʢʽʚ, ʱʦ ʩʣʫʛʫʻ ʦʩʥʦʚʦʶ ʜʣʷ ʦʮʽʥʢʠ 

ʚʠʟʥʘʯʝʥʥʷ ʧʨʽʦʨʠʪʝʪʽʚ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʧʽʜʪʨʠʤʢʠ ʧʦʪʦʯʥʦʾ 

ʷʢʦʩʪʽ ʪʘ ʚʨʦʞʘʡʥʦʩʪʽ ʚʠʥʦʛʨʘʜʫ. 
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ɺ ʪʦʡ ʞʝ ʯʘʩ, ʬʦʨʤʫʚʘʥʥʷ ʘʜʘʧʪʘʮʽʡʥʠʭ ʩʪʨʘʪʝʛʽʡ ʽʩʥʫʶʯʠʭ ʩʦʨʪʽʚ 

ʚʠʥʦʛʨʘʜʫ ʚ ʋʢʨʘʾʥʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʜʦ ʚʠʚʯʝʥʥʷ [114]. 

ɺʘʞʣʠʚʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʟʥʠʭ ʚʠʥʦʛʨʘʜʘʨʩʴʢʠʭ ʧʨʘʢʪʠʢ ʷʢ 

ʚʽʜʧʦʚʽʜʴ ʥʘ ʨʦʟʨʠʚ ʤʽʞ ʪʝʭʥʦʣʦʛʽʯʥʦʶ ʪʘ ʬʝʥʦʣʴʥʦʶ ʟʨʽʣʽʩʪʶ ʯʝʨʝʟ ʟʤʽʥʫ 

ʢʣʽʤʘʪʫ ʪʝʞ ʻ ʘʢʪʫʘʣʴʥʠʤ ʥʘʧʨʷʤʢʦʤ [115]. 

ʗʢʽʩʪʴ ʚʠʥʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʤʧʣʝʢʩʫ ʬʘʢʪʦʨʽʚ. ʅʘʡʚʘʞʣʠʚʽʰʠʤ ʟ ʷʢʠʭ ʻ 

ʚʧʣʠʚ ʦʙʨʘʥʦʾ ʚʠʥʦʨʦʙʦʤ ʪʝʭʥʦʣʦʛʽʾ. ʉʦʨʪʠ ʚʠʥʦʛʨʘʜʫ ʪʘ ʩʪʠʣʴ ʚʠʨʦʙʥʠʮʪʚʘ 

ʤʘʶʪʴ ʙʽʣʴʰ ʧʦʤʽʪʥʠʡ ʚʧʣʠʚ ʥʘ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʚʠʥʘʤʠ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʷʢʽʩʪʴ 

ʚʠʥʦʛʨʘʜʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʣʽʤʘʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʽʟʥʠʭ ʨʝʛʽʦʥʽʚ [116]. 

ʉʝʨʝʜ ʪʠʭ, ʭʪʦ ʨʝʘʛʫʻ ʥʘʡʰʚʠʜʰʝ ʥʘ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ï ʚʠʥʦʛʨʘʜʘʨʽ, 

ʦʩʢʽʣʴʢʠ ʾʭʥʽ ʢʫʣʴʪʫʨʠ ʥʘʜʟʚʠʯʘʡʥʦ ʯʫʪʣʠʚʽ ʜʦ ʧʦʛʦʜʥʠʭ ʪʘ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ. 

ʉʪʚʦʨʝʥʥʷ ʚʠʥʦʛʨʘʜʥʠʢʘ ʟʘʡʤʘʻ ʙʘʛʘʪʦ ʯʘʩʫ ï ʜʦ ʧôʷʪʠ ʨʦʢʽʚ, ʧʦʢʠ ʣʦʟʠ ʥʝ 

ʜʘʜʫʪʴ ʧʦʚʥʦʛʦ ʚʨʦʞʘʶ. ɺʠʨʦʙʥʠʢʘʤ ʜʦʚʦʜʠʪʴʩʷ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʥʘ ʚʝʜʝʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʩʝʨʝʜʥʴʦ- ʪʘ ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ, ʙʝʨʫʯʠ ʜʦ 

ʫʚʘʛʠ ʧʨʦʛʥʦʟʠ ʱʦʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʪʘ ʨʠʥʢʦʚʽ ʪʝʥʜʝʥʮʽʾ ʥʘ ʜʝʩʷʪʠʣʽʪʪʷ ʯʠ 

ʙʽʣʴʰʝ ʥʘʧʝʨʝʜ. ʋʩʧʽʰʥʽ ʢʝʨʽʚʥʠʢʠ ʚʠʟʥʘʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʣʘʛʦʜʞʝʥʦʾ 

ʩʧʽʚʧʨʘʮʽ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʟʠʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ [117]. 

ɺʠʥʦʛʨʘʜʘʨʩʪʚʦ ʧʽʜʜʘʻʪʴʩʷ ʪʘ ʚʨʘʟʣʠʚʝ ʜʦ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʧʦʛʦʜʥʠʭ ʪʘ 

ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ. ʋ ɭʚʨʦʧʽ, ʟʘʚʜʷʢʠ ʚʠʩʦʢʽʡ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽʡ ʮʽʥʥʦʩʪʽ 

ʚʠʥʦʨʦʙʥʦʛʦ ʩʝʢʪʦʨʫ, ʨʦʟʨʦʙʢʘ ʩʪʨʘʪʝʛʽʡ ʘʜʘʧʪʘʮʽʾ ʜʣʷ ʧʦʤôʷʢʰʝʥʥʷ ʥʘʩʣʽʜʢʽʚ 

ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʙʫʜʝ ʤʘʪʠ ʧʝʨʰʦʨʷʜʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʡʦʛʦ ʤʘʡʙʫʪʥʴʦʾ ʩʪʽʡʢʦʩʪʽ 

ʪʘ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ. ɼʝʷʢʽ ʢʦʨʦʪʢʦʪʝʨʤʽʥʦʚʽ ʩʪʨʘʪʝʛʽ ʾ ʘʜʘʧʪʘʮʽʾ, 

ʟʽʙʨʘʥʽ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʫ Clim4Vitis: 

1. ɸʜʘʧʪʦʚʘʥʝ ʫʧʨʘʚʣʽʥʥʷ ʢʨʦʥʦʶ ʣʦʟʠ; 

2. ʅʘʥʝʩʝʥʥʷ ʩʦʥʮʝʟʘʭʠʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ; 

3. ɼʦʜʘʪʢʦʚʠʡ ʧʦʣʠʚ; 

4. ʋʧʨʘʚʣʽʥʥʷ ˇʨʫʥʪʘʤʠ; 

5. ɹʦʨʦʪʴʙʘ ʟʽ ʰʢʽʜʥʠʢʘʤʠ ʪʘ ʭʚʦʨʦʙʘʤʠ [118]. 
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ɼʦʚʛʦʩʪʨʦʢʦʚʽ ʘʜʘʧʪʘʮʽʡʥʽ ʩʪʨʘʪʝʛʽʾ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʽʩʮʝʚʠʭ ʪʝʨʫʘʨʽʚ ʽ 

ʨʝʛʽʦʥʘʣʴʥʠʭ ʧʨʦʛʥʦʟʽʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʩʧʨʠʷʪʠʤʫʪʴ ʩʪʘʣʦʤʫ ʨʦʟʚʠʪʢʫ 

ʚʠʥʦʨʦʙʥʦʛʦ ʩʝʢʪʦʨʘ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴ: 

1. ɿʤʽʥʠ ʚ ʩʠʩʪʝʤʘʭ ʬʦʨʤʫʚʘʥʥʷ ʣʦʟʠ; 

2. ʂʣʦʥʦʚʠʡ ʚʽʜʙʽʨ ʧʨʠʱʝʧʠ-ʧʽʜʱʝʧʠ; 

3. ɺʠʙʽʨ ʩʦʨʪʫ; 

4. ʇʝʨʝʥʝʩʝʥʥʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʠʥʦʛʨʘʜʥʠʢʘ [118]. 

ʅʘʡʙʽʣʴʰ ʨʘʜʠʢʘʣʴʥʠʡ ʪʘ ʜʦʩʪʨʦʢʦʚʠʡ ʩʧʦʩʽʙ ʘʜʘʧʪʘʮʽʾ ʜʦ ʫʤʦʚ 

ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʧʦʣʷʛʘʻ ʫ ʟʤʽʥʽ ʩʦʨʪʽʚ ʚʠʥʦʛʨʘʜʫ. ʊʘʢ, ʚʠʨʦʙʥʠʢʘʤ ʚʠʥ ʚ 

ɸʚʩʪʨʘʣʽʾ ʨʝʢʦʤʝʥʜʫʶʪʴ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʧʦʪʝʥʮʽʘʣ ʥʦʚʠʭ ʩʦʨʪʽʚ ʚʠʥʦʛʨʘʜʫ 

ʥʘ ʨʠʥʢʫ. ʊʘʢʠʡ ʢʨʦʢ ʜʦʧʦʤʦʞʝ ʟʙʝʨʝʛʪʠ ʙʽʣʴʰ ʩʪʽʡʢʫ ʚʠʥʦʨʦʙʥʫ 

ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʚ ʤʘʡʙʫʪʥʴʦʤʫ. ʉʝʨʝʜ ʥʠʭ ʊʫʨʽʛʘ ʅʘʩʽʦʥʘʣʴ ʪʘ ʅʝʨʦ ʜôɸʚʦʣʘ, 

ʷʢʽ ʧʦʨʽʚʥʶʚʘʣʠ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ, ɻʨʝʥʘʰ ʽ ʐʠʨʘʟ [119]. 

ʆʜʠʥ ʟ ʧʨʦʧʦʥʦʚʘʥʠʭ ʩʧʦʩʦʙʽʚ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʦʛʦ ʚʧʣʠʚʫ - ʚʽʜʢʨʠʪʪʷ 

ʧʘʛʦʥʽʚ ʪʘ ʽʥʰʽ ʩʧʦʩʦʙʠ ʜʦʛʣʷʜʫ ʟʘ ʚʠʥʦʛʨʘʜʥʦʶ ʣʦʟʦʶ ʚʣʽʪʢʫ. ɰʭ ʚʚʘʞʘʶʪʴ 

ʢʣʶʯʦʚʠʤʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʚʠʥʘ. ɼʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʧʦʪʝʥʮʽʡʥʫ ʜʦʮʽʣʴʥʽʩʪʴ ʟʙʝʨʝʞʝʥʥʷ ʱʽʣʴʥʠʭ ʢʨʦʥ ʟʘ ʫʤʦʚ ʚʠʩʦʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 

ï ʚʠʩʦʢʦʛʦ ʦʩʚʽʪʣʝʥʥʷ ʟ ʙʘʞʘʥʠʤ ʚʧʣʠʚʦʤ ʥʘ ʬʦʪʦʩʠʥʪʝʟ ʣʠʩʪʷ ʪʘ ʷʢʽʩʪʴ ʩʫʩʣʘ, 

ʢʦʣʠ ʟʘʩʪʦʩʦʚʫʚʘʣʦʩʷ ʦʙôʻʜʥʘʥʥʷ ʜʦʚʛʠʭ ʧʘʛʦʥʽʚ [120]. 

ɿʙʽʣʴʰʝʥʥʷ ʟʘʧʘʩʽʚ ʦʨʛʘʥʽʯʥʦʛʦ ʚʫʛʣʝʮʶ ʧʨʦʧʦʥʫʻʪʴʩʷ ʷʢ ʟʘʭʽʜ ʜʣʷ 

ʧʦʢʨʘʱʝʥʥʷ ʙʘʣʘʥʩʫ ʤʽʞ ʚʠʢʠʜʘʤʠ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʪʘ ʚʠʜʘʣʝʥʥʷʤ ʚʫʛʣʝʮʶ ʟ 

ʘʪʤʦʩʬʝʨʠ. ɿʙʝʨʝʞʝʥʥʷ ʦʙʨʽʟʘʥʦʾ ʜʝʨʝʚʠʥʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʚʥʦʛʦ 

ʧʦʢʨʠʚʥʦʛʦ ʚʨʦʞʘʶ ʧʨʠʟʚʝʣʦ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʦʨʛʘʥʽʯʥʦʛʦ ʚʫʛʣʝʮʶ ʥʘ 16,2 ʪ ʥʘ 

1 ʛʘ. ʆʜʥʘʢ ʚʠʢʠʜʠ CO2 ʟʘ ʟʤʦʜʝʣʴʦʚʘʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʙʫʣʠ ʣʠʰʝ ʪʨʦʭʠ 

ʤʝʥʰʠʤʠ, ʥʽʞ ʥʘʢʦʧʠʯʝʥʥʷ C ʫ ˇʨʫʥʪʽ. ʇʦʢʨʠʚʥʽ ʢʫʣʴʪʫʨʠ ʥʘ ʚʠʥʦʛʨʘʜʥʠʢʘʭ 

ʜʦʧʦʤʘʛʘʶʪʴ ʜʦʩʷʛʪʠ CO2-ʥʝʡʪʨʘʣʴʥʦʩʪʽ, ʘʣʝ ʥʝʦʙʭʽʜʥʽ ʜʦʜʘʪʢʦʚʽ ʟʘʭʦʜʠ, ʱʦʙ 

ʟʨʦʙʠʪʠ ʚʠʥʦʛʨʘʜʥʠʢʠ ʟʥʘʯʥʠʤʠ ʧʦʛʣʠʥʘʯʘʤʠ ʚʫʛʣʝʮʶ [33]. 

ʇʦʢʘʟʦʚʦ, ʱʦ ʚ ʨʘʤʢʘʭ ʨʦʟʨʦʙʢʠ ʩʚʦʛʦ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʣʘʥʫ ʄʆɺɺ 

ʱʦʨʽʯʥʦ ʥʘʜʘʻ ʩʪʠʧʝʥʜʽʾ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʧʨʽʦʨʠʪʝʪʥʠʭ ʛʘʣʫʟʷʭ ʧʨʦʛʨʘʤʠ 

[121]. ʇʨʽʦʨʠʪʝʪʥʽ ʪʝʤʠ ʜʣʷ ʛʨʘʥʪʽʚ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ 2022 ʨʦʢʫ ʚʢʣʶʯʘʶʪʴ 



37 

ʩʪʘʣʝ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʘʜʘʧʪʘʮʽ ʁ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ. ɺ ʪʦʤʫ ʯʠʩʣʽ ʪʘʢʽ, ʱʦ 

ʩʪʦʩʫʶʪʴʩʷ ʪʝʭʥʦʣʦʛʽʾ: ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʽ ʩʫʙʧʨʦʜʫʢʪʽʚ ʜʨʽʞʜʞʽʚ, 

ʚʽʜʤʽʥʥʠʭ ʚʽʜ Saccharomyces; ʫʧʨʘʚʣʽʥʥʷ ʥʝʩʪʘʙʽʣʴʥʽʩʪʶ ʚʠʥʘ (ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ 

Ca2+, ʤʘʥʦʧʨʦʪʝʾʥʠ); ʟʤʝʥʰʝʥʥʷ ʜʽʦʢʩʠʜʫ ʩʽʨʢʠ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʪʘ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʤʫ ʨʽʚʥʷʭ (çʚʠʥʘ ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʚʪʨʫʯʘʥʥʷʤè, ʚʠʥʘ ʙʝʟ 

ʜʦʜʘʚʘʥʥʷ SO2). 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʷʜʫ ʝʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ ʚʚʘʞʘʶʪʴ ʜʦʮʽʣʴʥʦʶ 

ʯʘʩʪʠʥʦʶ ʘʜʘʧʪʘʮʽʡʥʠʭ ʩʪʨʘʪʝʛʽʡ. ʊʘʢ, ʚ ʫʤʦʚʘʭ ʥʝʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ 

ʘʥʪʦʮʽʘʥʽʚ ʪʘ ʪʘʥʽʥʽʚ ʫ ʚʠʥʘʭ ʟ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ ʩʫʩʣʦ çsaign®eè ʤʦʞʣʠʚʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʘʥʦʬʽʣʴʪʨʘʮʽ,ʁ ʘ ʧʦʪʽʤ, ʟ ʤʝʪʦʶ ʩʧʨʠʷʥʥʷ ʜʠʬʫʟʽʾ ʘʥʪʦʮʽʘʥʽʚ, 

ʨʝʪʝʥʪʘʪʥʫ ʬʨʘʢʮʽʶ ʥʝʛʘʡʥʦ ʧʦʚʝʨʪʘʪʠ ʚ ʨʝʟʝʨʚʫʘʨ, ʘ ʧʝʨʤʝʘʪʥʫ ʬʨʘʢʮʽʶ 

ʧʦʚʝʨʪʘʪʠ ʧʨʠ ʨʽʟʥʠʭ ʛʫʩʪʠʥʘʭ ʧʽʜ ʯʘʩ ʩʧʠʨʪʦʚʦʛʦ ʙʨʦʜʽʥʥʷ. ʎʷ ʩʪʨʘʪʝʛʽʷ 

ʝʢʩʪʨʘʢʮʽʾ ʻ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʘ ʪʝʨʤʦʚʽʥʽʬʽʢʘʮʽʾ [122]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʪʝʭʥʽʢ ʥʘʩʪʦʶʚʘʥʥʷ ʥʘ ʬʝʥʦʣʴʥʽ ʩʧʦʣʫʢʠ, 

ʤʘʢʨʦ- ʪʘ ʤʽʢʨʦʝʣʝʤʝʥʪʠ ʪʘ ʩʤʘʢʦʚʽ ʩʝʥʩʦʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʯʝʨʚʦʥʠʭ ʚʠʥ ʻ 

ʚʘʞʣʠʚʠʤ ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ. ʊʘʢ, ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʥʘ 25% ʟʘʛʘʣʴʥʦʛʦ 

ʚʤʽʩʪʫ ʬʣʘʚʘʥ-3-ʦʣʽʚ ʫ ʯʝʨʚʦʥʠʭ ʚʠʥ ʟ ʩʦʨʪʫ ʚʠʥʦʛʨʘʜʫ ʊʝʨʘʥ ʟʘʬʽʢʩʦʚʘʥʦ ʫ 

ʚʘʨʽʘʥʪʽ ʟ ʧʨʦʜʦʚʞʝʥʦ  ʁʧʦʩʪʬʝʨʤʝʥʪʘʮʽʡʥʦ  ʁ21-ʜʝʥʥʦ  ʁʤʘʮʝʨʘʮʽʻ  ʁ(TM21). 

ʂʦʥʮʝʥʪʨʘʮʽʾ ʛʽʜʨʦʢʩʠʙʝʥʟʦʡʥʠʭ ʢʠʩʣʦʪ ʟʥʘʯʥʦ ʟʨʦʩʣʠ ʧʽʩʣʷ ʦʙʨʦʙʢʠ TM21 ʽ 

48-ʛʦʜʠʥʥʝ ʥʘʛʨʽʚʘʥʥʷ ʧʝʨʝʜ ʬʝʨʤʝʥʪʘʪʠʚʥʦʶ ʤʘʮʝʨʘʮʽʻʶ ʧʨʠ 45 ÁC ʟ 

ʧʦʜʘʣʴʰʦʶ ʚʦʩʴʤʠʜʝʥʥʦʶ ʩʪʘʥʜʘʨʪʥʦʶ ʤʘʮʝʨʘʮʽʻʶ, ʘ ʦʢʨʝʤʽ 

ʛʽʜʨʦʢʩʠʢʦʨʠʯʥʽ ʢʠʩʣʦʪʠ ʧʦʢʘʟʘʣʠ ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʚ ʦʩʪʘʥʥʴʦʤʫ ʚʘʨʽʘʥʪʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʩʝʥʩʦʨʥʦʛʦ ʘʥʘʣʽʟʫ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʽʜʧʦʚʽʜʘʣʠ ʭʽʤʽʯʥʦʤʫ ʩʢʣʘʜʫ 

ʚʠʥ [123]. 

ʇʽʜʚʠʝɦʥʠʡ ʚʤʽʩʪ ʮʫʢʨʽʚ ʫ ʚʠʥʦʛʨʘʜʽ ʚʧʣʠʚʘʻ ʥʘ ʦʪʨʠʤʘʥʥʷ ʚʠʥ ʟ 

ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʘʣʢʦʛʦʣʶ. ʆʮʽʥʢʘ ʚʧʣʠʚʫ ʜʝʘʣʢʦʛʦʣʽʟʘʮʽʾ ʚʠʥ ʰʣʷʭʦʤ 

ʟʚʦʨʦʪʥʦʛʦ ʦʩʤʦʩʫ ʪʘ ʦʙʝʨʪʦʚʠʭ ʢʦʥʫʩʥʠʭ ʢʦʣʦʥʦʢ ʥʘ ʩʝʥʩʦʨʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ ʻ ʘʢʪʫʘʣʴʥʠʤ. ʅʦʚʽ ʟʚʠʯʢʠ ʩʧʦʞʠʚʘʥʥʷ ʪʘ 

ʟʘʢʦʥʠ ʧʨʦ ʙʝʟʧʝʢʫ ʘʣʢʦʛʦʣʶ ʩʧʦʥʫʢʘʣʠ ʚʠʥʦʨʦʙʥʫ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʚʠʨʦʙʣʷʪʠ 

ʥʦʚʽ ʥʘʧʦʾ ʟ ʙʝʟʘʣʢʦʛʦʣʴʥʠʭ ʘʙʦ ʩʣʘʙʦʘʣʢʦʛʦʣʴʥʠʭ ʚʠʥ [124]. 
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ʅʘ ʩʢʣʘʜʥʽʩʪʴ ʘʨʦʤʘʪʫ ʚʠʥʘ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʚʧʣʠʚʘʻ ʚʟʘʻʤʦʜʽʷ ʤʽʞ 

ʚʠʥʦʛʨʘʜʦʤ ʽ ʘʛʝʥʪʘʤʠ ʙʨʦʜʽʥʥʷ. ʈʦʣʴ ʜʨʽʞʜʞʽʚ ʚ ʫʪʚʦʨʝʥʥʽ ʘʨʦʤʘʪʠʯʥʠʭ 

ʩʧʦʣʫʢ ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʘ. ɺʦʥʠ ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʷʢ ʫʪʚʦʨʝʥʥʶ ʩʧʦʣʫʢ, ʱʦ 

ʧʦʭʦʜʷʪʴ ʚʽʜ ʧʝʨʚʠʥʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ, ʩʠʥʪʝʟʫ ʩʧʝʮʠʬʽʯʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ, ʪʘʢ ʽ 

ʤʦʜʠʬʽʢʘʮʽʾ ʤʦʣʝʢʫʣ, ʧʨʠʩʫʪʥʽʭ ʫ ʩʫʩʣʽ. ʉʝʨʝʜ ʚʪʦʨʠʥʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ ʢʣʶʯʦʚʫ 

ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʩʢʣʘʜʥʽ ʝʬʽʨʠ, ʚʠʱʽ ʩʧʠʨʪʠ, ʣʝʪʶʯʽ ʬʝʥʦʣʠ, ʤʦʣʝʢʫʣʠ ʩʽʨʢʠ ʪʘ 

ʢʘʨʙʦʥʽʣʴʥʽ ʩʧʦʣʫʢʠ. ʉʧʝʮʠʬʽʯʥʽ ʬʝʨʤʝʥʪʘʪʠʚʥʽ ʜʽʾ ʜʨʽʞʜʞʽʚ, ʧʦʚôʷʟʘʥʽ, 

ʥʘʩʘʤʧʝʨʝʜ, ʟ ʚʠʜʘʤʠ, ʚʽʜʤʽʥʥʠʤʠ ʚʽʜ Saccharomyces, ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ 

ʧʽʜʚʠʱʝʥʥʶ ʩʝʥʩʦʨʥʦʛʦ ʧʨʦʬʽʣʶ ʚʠʥʘ ʟʘʚʜʷʢʠ ʚʠʚʽʣʴʥʝʥʥʶ ʣʝʪʶʯʠʭ ʪʝʨʧʝʥʽʚ 

ʘʙʦ ʽʥʰʠʭ ʤʦʣʝʢʫʣ [125]. ɼʨʽʞʜʞʽ, ʱʦ ʥʝ ʥʘʣʝʞʘʪʴ ʜʦ Saccharomyces, ʤʦʞʫʪʴ 

ʤʦʜʫʣʶʚʘʪʠ ʙʘʛʘʪʦ ʩʝʥʩʦʨʥʠʭ ʘʩʧʝʢʪʽʚ ʢʽʥʮʝʚʠʭ ʧʨʦʜʫʢʪʽʚ ʥʝʟʨʦʟʫʤʽʣʠʤ 

ʩʧʦʩʦʙʦʤ. ʇʨʠʩʫʪʥʽʩʪʴ Zygosaccharomyces bailii ʟʙʽʣʴʰʫʻ ʧʦʚôʷʟʘʥʽ ʟʽ ʩʪʨʝʩʦʤ 

ʧʦʣʽʩʘʭʘʨʠʜʠ ʪʨʝʛʘʣʦʟʠ ʪʘ ʛʣʽʢʦʛʝʥʫ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʦ ʟʽ ʟʥʠʞʝʥʥʷʤ 

ʚʤʽʩʪʫ ʝʪʘʥʦʣʫ, ʪʦʜʽ ʷʢ Starmerella bacillaris ʽʥʜʫʢʫʻ ʛʝʥʠ ʛʣʶʢʦʥʝʦʛʝʥʝʟʫ 

[126]. 

ʅʝʧʨʠʻʤʥʽ ʧʨʠʩʤʘʢʠ, ʩʧʨʠʯʠʥʝʥʽ ʥʝʙʘʞʘʥʠʤ ʤʽʢʨʦʙʥʠʤ ʧʩʫʚʘʥʥʷʤ, ʻ 

ʦʩʥʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ ʫ ʚʠʥʦʨʦʙʥʷʭ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʪʴ ʚʠʥʘ. 

ʎʷ ʩʠʪʫʘʮʽʷ ʛʽʨʰʘ ʚ ʪʝʧʣʠʭ ʨʝʛʽʦʥʘʭ, ʷʢʽ ʩʪʨʘʞʜʘʶʪʴ ʚʽʜ ʚʧʣʠʚʫ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, 

ʯʝʨʝʟ ʚʠʱʠʡ pH ʫ ʚʠʥʘʭ. ʇʨʠʨʦʜʥʽ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʝʬʝʢʪʠʚʥʦ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʮʽ ʧʨʦʮʝʩʠ, ʦʜʥʦʯʘʩʥʦ ʟʤʝʥʰʫʶʯʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʽʤʽʯʥʠʭ 

ʢʦʥʩʝʨʚʘʥʪʽʚ, ʪʘʢʠʭ ʷʢ SO2. ɹʽʦʣʦʛʽʯʥʝ ʧʽʜʢʠʩʣʝʥʥʷ ʟʤʝʥʰʫʻ ʨʦʟʚʠʪʦʢ 

ʜʨʽʞʜʞʽʚ ʽ ʙʘʢʪʝʨʽʡ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʧʩʫʚʘʥʥʷ, ʘʣʝ ʪʘʢʦʞ ʟʙʽʣʴʰʫʻ ʢʽʣʴʢʽʩʪʴ 

ʤʦʣʝʢʫʣʷʨʥʦʛʦ SO2, ʱʦ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʟʘʛʘʣʴʥʽ ʨʽʚʥʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʜʨʽʞʜʞʽʚ, ʱʦ ʥʝ ʻ Saccharomyces, ʪʘʢʠʭ ʷʢ Lachancea thermotolerans, 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʝʬʝʢʪʠʚʥʦʛʦ ʧʽʜʢʠʩʣʝʥʥʷ ʰʣʷʭʦʤ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʯʥʦʾ 

ʢʠʩʣʦʪʠ ʟ ʮʫʢʨʽʚ. ʂʨʽʤ ʪʦʛʦ, ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʤʦʣʦʯʥʦʾ ʢʠʩʣʦʪʠ (>4 ʛ/ʜʤ3) 

ʧʨʠʛʥʽʯʫʻ ʤʦʣʦʯʥʦʢʠʩʣʽ ʙʘʢʪʝʨʽʾ ʪʘ ʤʘʻ ʧʝʚʥʠʡ ʚʧʣʠʚ ʥʘ Brettanomyces. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʨʽʞʜʞʽʚ ʟ ʛʽʜʨʦʢʩʠʮʠʥʥʘʤʘʪʜʝʢʘʨʙʦʢʩʠʣʘʟʥʦʶ ʘʢʪʠʚʥʽʩʪʶ 

ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʠʤ ʜʣʷ ʩʧʨʠʷʥʥʷ ʬʝʨʤʝʥʪʘʪʠʚʥʦʤʫ ʫʪʚʦʨʝʥʥʶ ʩʪʘʙʽʣʴʥʠʭ 

ʚʽʥʽʣʬʝʥʦʣʴʥʠʭ ʧʽʨʘʥʦʘʥʪʦʮʽʘʥʽʚ, ʟʤʝʥʰʫʶʯʠ ʢʽʣʴʢʽʩʪʴ ʧʦʧʝʨʝʜʥʠʢʽʚ 
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ʝʪʠʣʬʝʥʦʣʫ. ʎʷ ʙʽʦʪʝʭʥʦʣʦʛʽʷ ʟʙʽʣʴʰʫʻ ʢʽʣʴʢʽʩʪʴ ʩʪʽʡʢʠʭ ʧʽʛʤʝʥʪʽʚ ʽ 

ʦʜʥʦʯʘʩʥʦ ʟʘʧʦʙʽʛʘʻ ʫʪʚʦʨʝʥʥʶ ʚʠʩʦʢʦʛʦ ʚʤʽʩʪʫ ʝʪʠʣʬʝʥʦʣʽʚ, ʥʘʚʽʪʴ ʷʢʱʦ 

ʚʠʥʦ ʟʘʙʨʫʜʥʝʥʝ Brettanomyces [127]. 

ɼʣʷ ʯʝʨʚʦʥʠʭ ʚʠʥ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʻ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʪʦʢʦʣʫ ʙʨʦʜʽʥʥʷ ʪʘ 

ʷʙʣʫʯʥʦ-ʤʦʣʦʯʥʦʛʦ ʙʨʦʜʽʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ Torulaspora delbrueckii ʜʣʷ 

ʩʧʠʨʪʦʚʦʛʦ ʙʨʦʜʽʥʥʷ ʻ ʘʢʪʫʘʣʴʥʦʶ ʪʝʥʜʝʥʮʽʻʶ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ 

ʯʝʨʚʦʥʠʭ ʚʠʥ. ʉʫʤʽʩʥʽʩʪʴ ʮʠʭ ʜʨʽʞʜʞʽʚ ʽ Oenococcus oeni ʻ ʢʣʶʯʦʚʠʤ 

ʬʘʢʪʦʨʦʤ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʧʨʦʮʝʩʫ ʙʨʦʜʽʥʥʷ. ɿʘʛʘʣʴʥʠʡ ʧʦʣʽʬʝʥʦʣʴʥʠʡ ʽʥʜʝʢʩ 

ʚʠʠɦʡ ʫ ʚʠʥʘʭ T. delbrueckii. ʂʨʽʤ ʪʦʛʦ, ʘʨʦʤʘʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʠʭ ʚʠʥ 

ʙʫʣʠ ʧʦʢʨʘʱʝʥʽ ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʥʘʤʠ, ʽʥʦʢʫʣʴʦʚʘʥʠʤʠ ʣʠʰʝ Saccharomyces 

cerevisiae. ʊʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʣʦʩ ɹʟʥʠʞʝʥʥʷ ʜʝʷʢʠʭ ʽʥʛʽʙʽʪʦʨʥʠʭ ʩʧʦʣʫʢ ʜʣʷ O. 

oeni, ʥʘʧʨʠʢʣʘʜ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʽʟ ʩʝʨʝʜʥʽʤ ʣʘʥʮʶʛʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʬʝʨʤʝʥʪʘʮʽʾ 

ʮʠʤ ʥʝʩʘʭʘʨʦʤʽʮʝʪʦʤ. ɿʘʛʘʣʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ T. delbrueckii ʧʦʢʘʟʘʣʦ ʢʨʘʱʽ 

ʧʦʢʘʟʥʠʢʠ ʷʙʣʫʯʥʦ-ʤʦʣʦʯʥʦʛʦ ʙʨʦʜʽʥʥʷ [128]. 

ɼʨʽʞʜʞʽ, ʚʽʜʤʽʥʥʽ ʚʽʜ Saccharomyces, ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʧʨʦʪʷʛʦʤ 

ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ ʟʘʚʜʷʢʠ ʾʭʥʴʦʤʫ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʦʪʝʥʮʽʘʣʫ, ʟʦʢʨʝʤʘ ʷʢ 

çʧʽʜʩʠʣʶʚʘʯè ʬʨʫʢʪʦʚʦʛʦ ʘʨʦʤʘʪʫ ʽʥʦʢʫʣʷʮʽʾ ʟ Saccharomyces cerevisiae. 

ʉʝʥʩʦʨʥʠʡ ʘʥʘʣʽʟ ʥʘ ʧʨʠʢʣʘʜʽ Merlot N. (Vitis vinifera L.) ʧʽʜʪʚʝʨʜʞʫʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʨʽʞʜʞʽʚ, ʚʽʜʤʽʥʥʠʭ ʚʽʜ Saccharomyces, ʷʢ ʬʨʫʢʪʦʚʦʛʦ 

çʧʨʠʩʢʦʨʶʚʘʯʘè ʧʨʠ ʧʦʩʣʽʜʦʚʥʽʡ ʽʥʦʢʫʣʷʮʽʾ ʪʘ, ʤʝʥʰʦʶ ʤʽʨʦʶ, ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʣʷ ʙʽʦʟʘʭʠʩʪʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʨʽʞʜʞʽʚ ʥʝ Saccharomyces, ̫ ʢ 

ʙʽʦʟʘʭʠʩʪ, ʤʘʻ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʘʨʦʤʘʪʠʯʥʠʡ ʧʨʦʬʽʣʴ ʚʠʥ [129]. 

ʋ ʚʠʨʦʙʥʠʮʪʚʽ ʯʝʨʚʦʥʠʭ ʚʠʥ ʤʦʣʦʯʥʦʢʠʩʣʽ ʙʘʢʪʝʨʽʾ (Oenococcus oeni) 

ʽʥʜʫʢʫʶʪʴ ʷʙʣʫʯʥʦ-ʤʦʣʦʯʥʝ ʙʨʦʜʽʥʥʷ ʽ ʜʝʢʘʨʙʦʢʩʠʣʶʚʘʥʥʷ L-ʷʙʣʫʯʥʦʾ 

ʢʠʩʣʦʪʠ ʚ L-ʤʦʣʦʯʥʫ ʢʠʩʣʦʪʫ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚʠʥʦ ʤʘʻ ʙʽʣʴʰ ʤ'ʷʢʠʡ ʩʤʘʢ. 

ʐʪʘʤʠ O. oeni, ʜʦʙʨʝ ʧʨʠʩʪʦʩʦʚʘʥʽ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʷʙʣʫʯʥʦ-ʤʦʣʦʯʥʦʛʦ 

ʙʨʦʜʽʥʥʷ, ʤʦʞʫʪʴ ʧʨʝʜʩʪʘʚʣʷʪʠ ʜʞʝʨʝʣʦ ʬʝʨʤʝʥʪʽʚ ʛʣʽʢʦʟʠʜʘʟ, ʟʜʘʪʥʠʭ 

ʧʨʘʮʶʚʘʪʠ ʚ ʝʥʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ. ɺʠʙ̔ʨ ʰʪʘʤʽʚ ʷʢ ʝʬʝʢʪʠʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ 

ʜʣʷ ʧʦʩʠʣʝʥʥʷ ʩʢʣʘʜʥʦʩʪʽ ʘʨʦʤʘʪʫ ʚʠʥʘ ʧʽʜ ʯʘʩ ʷʙʣʫʯʥʦ-ʤʦʣʦʯʥʦʛʦ ʙʨʦʜʽʥʥʷ ʻ 

ʜʦʮʽʣʴʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ [130]. 
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ɼʦʩʣʽʜʞʝʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʶʣʦʟʠ ʚ ʯʝʨʚʦʥʠʭ ʚʠʥʘʭ 

ʚʩʪʘʥʦʚʠʣʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʚʠʥʥʦʛʦ ʢʘʤʝʥʶ ʙʝʟ 

ʚʧʣʠʚʫ ʥʘ ʬʝʥʦʣʴʥʠʡ ʩʢʣʘʜ, ʩʝʥʩʦʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʢʦʣʴʦʨʫ. 

ʂʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʶʣʦʟʘ ʥʝ ʟʤʽʥʶʻ ʚʠʥʥʫ ʢʠʩʣʦʪʫ ʚ ʯʝʨʚʦʥʠʭ ʚʠʥʘʭ, ʬʝʥʦʣʴʥʽ 

ʩʧʦʣʫʢʠ ʪʘ ʩʝʥʩʦʨʥʠʡ ʧʨʦʬʽʣʴ [131]. 

ɺʠʪʨʠʤʢʘ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʚʠʥʘ, ʦʩʦʙʣʠʚʦ 

ʜʣʷ ʯʝʨʚʦʥʦʛʦ ʚʠʥʘ ʪʘ ʩʧʝʮʽʘʣʴʥʠʭ ʪʠʧʽʚ ʚʠʥ. ɺʠʩʦʢʦʷʢʽʩʥʽ ʚʠʥʘ ʪʨʘʜʠʮʽʡʥʦ 

ʚʠʨʦʙʣʷʶʪʴʩʷ ʰʣʷʭʦʤ ʾʭ ʚʠʪʨʠʤʢʠ ʚ ʜʫʙʦʚʠʭ ʙʦʯʢʘʭ. ɺʦʥʠ ʜʫʞʝ ʪʨʫʜʦʤʽʩʪʢʽ 

ʪʘ ʜʦʨʦʛʽ, ʱʦ ʩʝʨʡʦʟʥʦ ʚʧʣʠʚʘʻ ʥʘ ʚʠʨʦʙʥʠʯʫ ʧʦʪʫʞʥʽʩʪʴ ʪʘ ʝʢʦʥʦʤʽʯʥ̔ 

ʧʝʨʝʚʘʛʠ ʚʠʥʦʨʦʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ʉʫʯʘʩʥ ̔ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʤʦʞʫʪʴ ʽʤʽʪʫʚʘʪʠ 

ʩʪʘʨʽʥʥʷ ʚ ʜʫʙʽ, ʪʘʢʽ ʷʢ ʤʽʢʨʦʦʢʩʠʛʝʥʘʮʽʷ, ʚʠʨʦʙʠ ʟ ʜʫʙʘ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʱʝʧʠ 

ʪʦʱʦ, ʩʢʦʨʦʯʫʻ ʯʘʩ ʪʘ ʟʥʠʞʫʻ ʚʠʪʨʘʪʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʽ ̒ ʦʩʥʦʚʦʶ 

ʽʥʜʫʩʪʨʽʘʣʽʟʘʮʽʾ [132]. ɺ ʧʨʦʜʦʚʞʝʥʥʷ, ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʩʢʦʨʝʥʦʛʦ ʩʪʘʨʽʥʥʷ 

ʯʝʨʚʦʥʦʛʦ ʚʠʥʘ ʊʝʤʧʨʘʥʽʣʴʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʫʣʴʪʨʘʟʚʫʢʫ, ʤʽʢʨʦʦʢʩʠʛʝʥʘʮʽʾ ʪʘ ʩʪʨʫʞʢʠ ʨʽʟʥʦʛʦ ʪʠʧʫ ʜʫʙʘ ʚʠʷʚʠʣʠ 

ʧʦʜʽʙʥʽʩʪʴ ʟʘ ʚʤʽʩʪʦʤ ʧʦʣʽʬʝʥʦʣʽʚ ʜʦ ʚʠʥ ʙʝʟ ʧʨʠʩʢʦʨʝʥʥʷ. ʏʘʩ ʚʠʪʨʠʤʢʠ ʟ 

ʚʠʩʦʢʦʶ ʢʽʥʝʪʠʢʦʶ ʝʢʩʪʨʘʢʮʽʾ ʙʫʚ ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʦʶ ʟʤʽʥʥʦʶ ʱʦʜʦ ʚʤʽʩʪʫ 

ʧʦʣʽʬʝʥʦʣʽʚ. ɿʨʘʟʢʠ ʚʠʥʘ ʟ ʜʝʨʝʚʠʥʦʁ  ʽʩʧʘʥʩʴʢʦʛʦ ʪʘ ʬʨʘʥʮʫʟʴʢʦʛʦ ʜʫʙʘ 

ʧʦʢʘʟʘʣʠ ʧʦʜʽʙʥʫ ʪʝʥʜʝʥʮʽʶ, ʪʦʜʽ ʷʢ ʟ ʜʝʨʝʚʠʥʦ  ʁʘʤʝʨʠʢʘʥʩʴʢʦʛʦ ʥʠʟʴʢʦ 

ʟʙʘʛʘʪʠʣʦʩʴ ʣʝʪʢʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. ʊʘʢʦʞ ʚʠʟʥʘʯʝʥʦ ʥʠʟʴʢʠʡ ʚʧʣʠʚ 

ʫʣʴʪʨʘʟʚʫʢʫ ʥʘ ʧʦʣʽʬʝʥʦʣʴʥʽ ʪʘ ʣʝʪʢ̔  ʩʧʦʣʫʢʠ [133]. 

ʇʝʨʩʧʝʢʪʠʚʥʠʡ ʥʘʧʨʷʤʦʤ ʚʠʟʥʘʯʘʶʪʴ ʚʧʣʠʚ ʦʙʨʦʙʢʠ ʚʠʩʦʢʠʤ 

ʛʽʜʨʦʩʪʘʪʠʯʥʠʤ ʪʠʩʢʦʤ (HHP) ʥʘ ʩʢʣʘʜ ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʯʝʨʚʦʥʦʛʦ ʚʠʥʘ 

ʧʽʩʣʷ ʟʙʝʨʽʛʘʥʥʷ. ʉʝʥʩʦʨʥʠʡ ʘʥʘʣʽʟ ʚʠʥ ʦʙʨʦʙʣʝʥʠʭ ʧʽʜ ʪʠʩʢʦʤ ʧʦʢʘʟʘʚ ʥʠʞʯʫ 

ʪʝʨʧʢʽʩʪʴ, ʚʠʱʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʬʨʫʢʪʦʚʦʛʦ ʘʨʦʤʘʪʫ ʪʘ ʥʠʞʯʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʬʨʫʢʪʦʚʠʭ ʥʦʪ ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʥʘʤʠ ʙʝʟ ʦʙʨʦʙʢʠ ʪʠʩʢʫ. ʎʽ ʝʬʝʢʪʠ ʧʦʚôʷʟʘʥʽ ʟ 

ʪʠʤʠ, ʷʢʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʽʜ ʯʘʩ ʚʠʪʨʠʤʢʠ ʚʠʥʘ [134]. 

ʂʨʽʤ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʦʩʣʽʜʞʝʥʥ ̫ ʩʧʦʩʦʙʽʚ ʟʙʝʨʝʞʝʥʥʷ ʪʠʧʦʚʦʩʪʽ 

ʯʝʨʚʦʥʠʭ ʩʫʭʠʭ ʩʪʦʣʦʚʠʭ ʚʠʥ ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʥʝʦʙʭʽʜʥʦ ʟʚʝʨʪʘʪʠ 

ʫʚʘʛʫ ʥʘ ʤʦʞʣʠʚʫ ʟʤʽʥʫ ʚʧʦʜʦʙʘʥʴ ʩʧʦʞʠʚʘʯʽʚ. ʊʘʢ, ʟ ʪʦʯʢʠ ʟʦʨʫ ʤʦʣʦʜʦʛʦ 
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ʩʧʦʞʠʚʘʯʘ [135], ʫ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ ʥʘʡʚʘʞʣʠʚʽʰʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʝ: ʩʤʘʢ ʽ ʘʨʦʤʘʪ, ʮʽʥʠ ʪʘ ʟʘʭʠʱʝʥʝ ʥʘʡʤʝʥʫʚʘʥʥʷ ʧʦʭʦʜʞʝʥʥʷ 

ʚʠʥ, ʥʠʞʯʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ/ʧʦʣʽʩʘʭʘʨʠʜʽʚ, ʢʚʽʪʢʦʚʽ ʘʨʦʤʘʪʠ 

(ɓ-ʬʝʥʽʣʝʪʘʥʦʣ ʽ ɓ-ʜʘʤʘʩʮʝʥʦʥ), ʙʝʥʟʝʥʦʾʜʠ ʧʦʟʠʪʠʚʥʦ ʢʦʨʝʣʶʶʪʴ ʟ 

ʥʝʛʘʪʠʚʥʠʤʠ ʝʤʦʮʽʷʤʠ. 

ʆʩʢʽʣʴʢʠ ʦʮʽʥʢʘ ʪʝʨʧʢʦʩʪʽ ʻ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ 

ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʯʝʨʚʦʥʦʛʦ ʚʠʥʘ, ʚʤʽʩʪ ʜʫʙʠʣʴʥʠʭ ʨʝʯʦʚʠʥ ʻ ʦʜʥʠʤ ʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʝʨʧʢʽʩʪʴ ʽ ʾʾ ʥʝʷʢʽʩʥʫ ʩʫʭʽʩʪʴ. 

ɺʤʽʩʪ ʧʦʣʽʬʝʥʦʣʽʚ ʽ ʽʥʜʝʢʩ ʢʦʣʴʦʨʫ ʪʘʢʦʞ ʧʦʟʠʪʠʚʥʦ ʢʦʨʝʣʶʶʪʴ ʽʟ 

ʩʧʨʠʡʥʷʪʪʷʤ ʪʝʨʧʢʦʩʪʽ. ʂʦʥʮʝʥʪʨʘʮʽʷ ʪʘʥʽʥʫ ʚʧʣʠʚʘʻ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʘʥʘʣʽʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʷʢ ʦʮʽʥʶʚʘʯʽʚ ʪʝʨʧʢʦʩʪʽ ʚʠʥʘ. [136]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʩʪʚʦʨʝʥʠʭ 

ʘʜʘʧʪʘʮʽʡʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʧʨʠʩʚʷʯʝʥʽ ʩʘʤʝ ʚʠʥʦʛʨʘʜʘʨʩʴʢʠʤ ʩʪʨʘʪʝʛʽʷʤ. ɺ ʪʦʡ 

ʞʝ ʯʘʩ, ʧʨʷʤʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʥʦʨʦʙʥʠʭ ʩʪʨʘʪʝʛʽʡ ʘʜʘʧʪʘʮʽʾ ʧʨʠʜʽʣʷʻʪʴʩʷ 

ʟʥʘʯʥʦ ʤʝʥʰʝ ʫʚʘʛʠ. ʆʜʥʘʢ, ʚʝʜʫʪʴʩʷ ʨʦʙʦʪʠ ʥʘʜ ʩʪʚʦʨʝʥʥʷʤ ʪʘ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷʤ ʦʢʨʝʤʠʭ ʝʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ 

ʜʣʷ ʥʽʚʝʣʶʚʘʥʥʷ ʚʧʣʠʚʫ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ ʦʩʥʦʚʥʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ. 

1.4. ɸʥʘʣʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʨʠʡʦʤʽʚ ʫ 

ʪʝʭʥʦʣʦʛʽʾ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ 

ɼʦʩʣʽʜʞʝʥʦ ʜʘʥʽ ʩʝʨʝʜʥʴʦʾ ʜʦʙʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʟʘ ʧʝʨʽʦʜ 2017-

2025 ʨʦʢʠ ʟ ʤʝʪʝʦʩʪʘʥʮʽʾ ʚ ʆʜʝʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʤʽʩʪʽ ɹʽʣʛʦʨʦʜ-ɼʥʽʩʪʨʦʚʩʴʢʠʡ 

[137]. ʃʽʥʽʾ ʪʨʝʥʜʫ ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʥʘʯʥʫ ʚʘʨʽʘʮʽʶ ʜʘʪ ʚʽʜ ʨʦʢʫ ʜʦ ʨʦʢʫ, ʢʦʣʠ 

ʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʩʪʘʥʦʚʣʶʚʘʣʘʩʴ ʩʪʘʙʽʣʴʥʦ ʥʠʞʯʝ 20ʦʉ (ʨʠʩ. 1.1). 
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ʈʠʩʫʥʦʢ 1.1. ʉʝʨʝʜʥʽ ʜʦʙʦʚʽ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʚ ʤ. ɹʽʣʛʦʨʦʜ-

ɼʥʽʩʪʨʦʚʩʴʢʠʡ, ʆʜʝʩʴʢʘ ʦʙʣʘʩʪʴ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ [137] 

ɺ 2020 ʨʦʮʽ ʟʘʬʽʢʩʦʚʘʥʦ ʩʪʘʙʽʣʴʥʫ ʩʝʨʝʜʥʶ ʜʦʙʦʚʫ ʪʝʤʧʝʨʘʪʫʨʫ ʥʠʞʯʝ 

20ʦʉ ʧʽʩʣʷ 25 ʚʝʨʝʩʥʷ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʚ 2021 ʨʦʮʽ ʪʘʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʩʪʫʧʠʣʘ 

ʟʥʘʯʥʦ ʨʘʥʽʰʝ, 4 ʚʝʨʝʩʥʷ. ɿʘʛʘʣʦʤ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʜʽʘʧʘʟʦʥʫ ʚʘʨʽʘʮʽʾ ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ 14 ʚʝʨʝʩʥʷ.  

ɼʣʷ ʙʽʣʠʭ ʚʠʥ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʘ ʦʙʨʦʙʢʘ, ʱʦ ʧʝʨʝʜʫʻ ʙʨʦʜʽʥʥʶ, ʩʪʘʻ 

ʚʩʝ ʙʽʣʴʰ ʧʦʧʫʣʷʨʥʦʶ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʚʠʥʦʨʦʙʩʪʚʽ ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ 

ʧʦʢʨʘʱʝʥʥʷ ʢʦʣʴʦʨʫ, ʘʨʦʤʘʪʫ ʪʘ ʷʢʦʩʪʽ ʚʠʥʘ. ʂʨʽʤ ʪʦʛʦ, ʧʝʨʝʜʬʝʨʤʝʥʪʘʪʠʚʥʘ 

ʦʙʨʦʙʢʘ ʚʠʥʦʛʨʘʜʫ ʢʨʽʦʛʝʥʥʠʤʠ ʘʛʝʥʪʘʤʠ ʟʘʭʠʱʘʻ ʚʠʥʦʛʨʘʜʥʠʡ ʩʽʢ (ʩʫʩʣʦ) ʚʽʜ 

ʦʢʠʩʣʝʥʥʷ, ʟʤʝʥʰʫʶʯʠ ʜʠʬʫʟʽʶ ʘʪʤʦʩʬʝʨʥʦʛʦ ʢʠʩʥʶ ʚ ʨʽʜʢʫ ʬʘʟʫ ʧʽʜ ʯʘʩ 

ʧʨʦʮʝʩʫ ʚʠʥʦʨʦʙʩʪʚʘ [138]. 

ɼʣʷ ʨʦʞʝʚʠʭ ʚʠʥ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ɹʣʘʫʬʨʘʥʢʽʰ ʧʦʨʽʚʥʷʥʥʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʭʦʛʦ ʣʴʦʜʫ ʜʣʷ ʢʦʨʦʪʢʦ ʾʤʘʮʝʨʘʮʽ ʾʪʘ ʭʦʣʦʜʥʦʶ ʤʘʮʝʨʘʮʽʻʶ 

ʧʨʦʪʷʛʦʤ 14 ʜʥʽʚ. ʟʦʩʝʨʝʜʞʫʚʘʣʦʩʴ ʥʘ ʘʥʘʣʽʟʽ ʟʘʛʘʣʴʥʦʛʦ ʚʤʽʩʪʫ 

ʧʦʣʽʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ, ʟʘʛʘʣʴʥʦʛʦ ʚʤʽʩʪʫ ʘʥʪʦʮʽʘʥʽʚ ʪʘ ʟʘʛʘʣʴʥʦʛʦ ʚʤʽʩʪʫ 

ʬʣʘʚʦʥʦʣʽʚ. ʇʽʜʪʚʝʨʜʞʝʥʦ ʚʠʱʠʡ ʚʤʽʩʪ ʫʩʽʭ ʟʥʘʯʝʥʴ ʫ ʚʟʽʨʮʷʭ, ʦʪʨʠʤʘʥʠʭ 
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ʤʝʪʦʜʦʤ ʭʦʣʦʜʥʦʾ ʤʘʮʝʨʘʮʽʾ. ɺʤʽʩʪ ʧʦʣʽʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʟʙʽʣʴʰʠʚʩʷ ʥʘ 17%, 

ʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘ ʘʢʪʠʚʥʽʩʪʴ ï ʤʘʡʞʝ ʥʘ 80%. ʈʝʟʫʣʴʪʘʪʠ ʩʝʥʩʦʨʥʦʛʦ ʘʥʘʣʽʟʫ 

ʚʢʘʟʫʚʘʣʠ ʥʘ ʚʠʱʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʘ ʙʘʛʘʪʰʠʡ ʘʨʦʤʘʪ ʟʽ ʩʤʘʢʦʤ ʫ ʮʠʭ ʞʝ 

ʚʟʽʨʮʽʚ [139]. 

ʋ ʪʝʧʣʦʤʫ ʢʣʽʤʘʪʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʧʣʠʚʫ ʤʘʮʝʨʘʮʽʾ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʩʫʭʦʛʦ ʣʴʦʜʫ ʥʘ ʯʝʨʚʦʥʽ ʚʠʥʘ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʊʝʤʧʨʘʥʽʣʴʦ ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ 

ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʘ ʪʨʘʜʠʮʽʡʥʦʤʫ ʧʦ-ʯʝʨʚʦʥʦʤʫ ʚʠʥʦʨʦʙʩʪʚʫ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʚʠʥ 

ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʢʦʣʴʦʨʫ. ɹʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʮʝʡ ʤʝʪʦʜ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪ ɹʢʦʣʴʦʨʫ ʪʘ ʚʽʜʩʦʪʦʢ ʩʠʥʴʦʛʦ. ɹʽʣʴʰʝ ʪʦʛʦ, ʚʩʪʘʥʦʚʣʝʥʽ ʣʝʛʢʦ 

ʧʦʤʽʪʥʽ ʟʤʽʥʠ ʢʦʦʨʜʠʥʘʪ CIELAB (ʥʠʞʯʽ ʟʥʘʯʝʥʥʷ L*, ʚʠʱʽ ʟʥʘʯʝʥʥʷ a* ʪʘ C*), 

ʘ ʪʘʢʦʞ ʚʧʣʠʚ ʥʘ ʩʝʥʩʦʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ [140]. 

ʆʙʤʝʞʝʥʥʷ ʢʨʠʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ ʩʢʣʘʜ ʷʛʽʜ ʥʘ ʪʘ ʷʢʽʩʪʴ 

ʯʝʨʚʦʥʠʭ ʚʠʥ ʫ ʚʠʨʦʙʥʠʮʪʚʽ Lambrusco Salamino ʦʮʽʥʶʚʘʣʦʩʴ ʧʽʜʭʦʜʦʤ ʟ 

ʜʝʢʽʣʴʢʦʭ ʩʪʨʘʪʝʛʽʡ: ʥʘʥʝʩʝʥʥʷ ʢʘʦʣʽʥʫ ʥʘ ʣʠʩʪʷ, ʧʽʟʥʴʦʾ ʜʝʬʦʣʽʘʮʽʾ ʣʦʟʠ ʪʘ 

ʢʨʽʦʤʘʮʝʨʘʮʽʾ ʚʠʥʦʛʨʘʜʫ ʩʫʭʠʤ ʣʴʦʜʦʤ. ɿʘʛʘʣʦʤ, ʦʩʪʘʥʥʻ ʚʠʷʚʠʣʦʩɹ 

ʥʘʡʢʨʘʱʠʤ ʚʠʙʦʨʦʤ ʜʣʷ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʘʣʢʦʛʦʣʶ (ʧʨʠʙʣʠʟʥʦ ʥʘ 5%) ʪʘ 

ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʘʥʪʦʮʽʘʥʽʚ ʧʨʠʙʣʠʟʥʦ ʥʘ 17% ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʧʦʢʨʘʱʝʥʥʷʤ 

ʢʦʣʴʦʨʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʂʨʽʤ ʪʦʛʦ, ʚʟʽʨʮʽ, ʦʙʨʦʙʣʝʥʽ ʩʫʭʠʤ ʣʴʦʜʦʤ, 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʩʝʥʩʦʨʥʠʤ ʧʨʦʬʽʣʝʤ ʟ ʩʦʣʦʜʢʠʤ ʘʨʦʤʘʪʦʤ ʽ ʙʝʟ ʚʽʜʯʫʪʪʷ 

ʛʽʨʢʦʪʠ ʪʘ ʪʝʨʧʢʦʩʪʽ ʫ ʧʽʩʣʷʩʤʘʢʫ. ʊʘʢʦʞ, ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʞʦʜʥʦʾ ʨʽʟʥʠʮʽ ʫ 

ʩʧʨʠʡʥʷʪʪʽ ʘʣʢʦʛʦʣʶ [141]. 

ʅʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʫ ʦʙʨʦʙʢʫ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʦ ʚʠʥʦʛʨʘʜʫ ʘʙʦ 

ʩʫʩʣʘ ʧʝʨʝʜ ʙʨʦʜʽʥʥʷʤ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʩʝʥʩʦʨʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʥʘ. ɺ 

ʽʪʘʣʽʡʩʴʢʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʦʮʽʥʫʚʘʚʩʷ ʚʧʣʠʚ ʢʨʽʦʝʢʩʪʨʘʢʮʽʾ (ʟʘʤʦʨʦʞʫʚʘʥʥʷ 

ʚʠʥʦʛʨʘʜʫ ʨʽʜʢʠʤ ʘʟʦʪʦʤ) ʪʘ ʭʦʣʦʜʥʦʾ ʧʝʨʝʜʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʤʘʮʝʨʘʮʽʷ (ʧʨʠ 5 

ÁC ʧʨʦʪʷʛʦʤ 48 ʛʦʜʠʥ) ʥʘ ʧʦʧʫʣʷʮʽʾ Saccharomyces ʪʘ ʥʝ Saccharomyces ʧʽʜ ʯʘʩ 

ʚʠʨʦʙʥʠʮʪʚʘ ʯʝʨʚʦʥʦʛʦ ʚʠʥʘ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʉʘʥʜʞʦʚʝʟʝ. ʈʝʟʫʣʴʪʘʪʠ 

ʚʠʷʚʠʣʠ ʤʝʥʰʠʡ ʚʧʣʠʚ ʧʨʠʡʦʤʽʚ ʥʘ ʘʨʦʤʘʪʠʯʥʠʡ ʧʨʦʬʽʣʴ, ʥʽʞ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʜʨʽʞʜʞʽ [142]. 
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ʋ ʪʝʦʨʝʪʠʯʥʦʤʫ ʦʛʣʷʜʽ ʣʽʪʝʨʘʪʫʨʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʩʫʧʝʨʝʯʣʠʚʽ 

ʨʝʟʫʣʴʪʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʦʣʦʜʥʦʾ ʤʘʮʝʨʘʮʽʾ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʯʝʨʚʦʥʠʭ ʚʠʥ. 

ʁʤʦʚʽʨʥʦ, ʯʝʨʝʟ ʥʠʟʢʫ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʢʦʥʪʘʢʪʥʦʛʦ ʧʨʦʮʝʩʫ ʭʦʣʦʜʥʦʾ ʤʘʮʝʨʘʮʽʾ. ʉʦʨʪ, ʩʪʫʧʽʥʴ ʜʦʟʨʽʚʘʥʥʷ ʚʠʥʦʛʨʘʜʫ, 

ʪʝʤʧʝʨʘʪʫʨʘ, ʪʨʠʚʘʣʽʩʪʴ ʪʘ ʧʦʻʜʥʘʥʥʷ ʭʦʣʦʜʥʦʾ ʤʘʮʝʨʘʮʽʾ ʟ ʜʦʜʘʚʘʥʥʷʤ 

ʬʝʨʤʝʥʪʽʚ ʘʙʦ ʩʫʭʦʛʦ ʣʴʦʜʫ, ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʪʘʢʠʤʠ, ʱʦ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ 

ʨʦʣʴ ʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʮʽʻʾ ʧʨʘʢʪʠʢʠ [143]. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʤʝʪʦʜʫ ʭʦʣʦʜʥʦʾ 

ʤʘʮʝʨʘʮʽʾ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʨʦʪʷʛʦʤ ʮʴʦʛʦ ʧʝʨʽʦʜʫ, ʧʨʠ ʥʠʟʴʢʽʡ ʪʝʤʧʝʨʘʪʫʨʽ, 

ʱʦʙ ʫʥʠʢʥʫʪʠ ʧʦʯʘʪʢʫ ʧʨʦʮʝʩʫ ʬʝʨʤʝʥʪʘʮʽʾ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʠʣʝʥʝ ʚʠʣʫʯʝʥʥʷ 

ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʢʦʣʴʦʨʦʚʠʭ, ʽʟ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥ ʷʛʽʜ. ɺ ʙʫʜʴ 

ʷʢʦʤʫ ʨʘʟʽ, ʭʦʣʦʜʥʘ ʤʘʮʝʨʘʮʽʷ, ʤʘʻ ʚʘʞʣʠʚʽ ʣʦʛʽʩʪʠʯʥʽ, ʝʢʦʥʦʤʽʯʥʽ ʪʘ ʷʢʽʩʥʽ 

ʥʘʩʣʽʜʢʠ [144]. 

ɭʚʨʦʧʝʡʩʴʢʠʡ ʚʠʨʦʙʥʠʢ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʩʫʭʦʛʦ ʣʴʦʜʫ ʜʘʻ ʥʘʩʪʫʧʥʫ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʩʫʭʦʛʦ ʣʴʦʜʫ ʜʣʷ ʚʠʥʦʨʦʙʩʪʚʘ [145]: ʩʫʭʠʡ ʣʽʜ ï ʮʝ ʪʚʝʨʜʘ 

ʬʦʨʤʘ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ (CO2), ʷʢʘ ʚʠʨʦʙʣʷʻʪʴʩʷ ʟ ʚʽʜʥʦʚʣʝʥʦʛʦ CO2 ʪʘ ʤʘʻ 

ʧʦʩʪʽʡʥʫ ʥʠʟʴʢʫ ʪʝʤʧʝʨʘʪʫʨʫ -79ÁC. ɺʫʛʣʝʢʠʩʣʠʡ ʛʘʟ ʪʘ ʩʫʭʠʡ ʣʽʜ ʜʦʩʪʫʧʥʽ ʚ 

ʭʘʨʯʦʚʽʡ ʷʢʦʩʪʽ. ɻʨʘʥʫʣʠ ʩʫʭʦʛʦ ʣʴʦʜʫ (ʜʽʘʤʝʪʨʦʤ 3 ʤʤ) ʘʙʦ ʧʘʣʠʯʢʠ ʩʫʭʦʛʦ 

ʣʴʦʜʫ (ʜʽʘʤʝʪʨʦʤ 10 ʘʙʦ 16 ʤʤ) ï ʮʝ ʥʘʡʧʨʘʢʪʠʯʥʽʰʝ ʪʘ ʥʘʡʧʨʦʩʪʽʰʝ ʨʽʰʝʥʥʷ 

ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʢʦʥʪʝʡʥʝʨʽʚ ʜʣʷ ʟʙʦʨʫ ʚʨʦʞʘʶ, ʧʨʝʩʽʚ, ʨʝʟʝʨʚʫʘʨʽʚ ʜʣʷ 

ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʤʘʮʝʨʘʮʽʾ, ʽʥʝʨʪʠʟʘʮʽʾ, ʧʦʢʨʠʪʪʷ ʚʠʥʘ, ʧʠʚʦʚʘʨʽʥʥʷ ʪʦʱʦ. ʉʫʭʠʡ 

ʣʽʜ ʥʝ ʤʽʩʪʠʪʴ ʚʦʜʠ (ʥʝʛʽʜʨʠʜʥʠʡ) ʪʘ ʧʦʚʥʽʩʪʶ ʩʫʙʣʽʤʫʻʪʴʩʷ (ʧʦʛʣʠʥʘʻʪʴʩʷ 

ʧʦʚʽʪʨʷʤ). 

ʂʦʞʝʥ ʚʠʥʦʨʦʙ ʤʦʞʝ ʚʠʨʦʙʣʷʪʠ ʚʣʘʩʥʠʡ ʩʫʭʠʡ ʣʽʜ, ʱʦʙ ʤʘʪʠ ʡʦʛʦ ʧʽʜ 

ʨʫʢʦʶ, ʢʦʣʠ ʽ ʜʝ ʡʦʤʫ ʮʝ ʧʦʪʨʽʙʥʦ. ʄʘʰʠʥʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʩʫʭʦʛʦ ʣʴʦʜʫ 

ʜʦʟʚʦʣʷʶʪʴ ʰʚʠʜʢʦ ʪʘ ʝʬʝʢʪʠʚʥʦ ʚʠʨʦʙʣʷʪʠ ʩʫʭʠʡ ʣʽʜ (ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʽʜ 35 

ʜʦ 300 ʢʛ/ʛʦʜ). 2 ʢʛ ʩʫʭʦʛʦ ʣʴʦʜʫ ʛʝʥʝʨʫʶʪʴ 1 ʤį ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ. 

ʈʝʢʦʤʝʥʜʦʚʘʥʝ ʜʦʟʫʚʘʥʥʷ ʩʫʭʦʛʦ ʣʴʦʜʫ: 

- ɼʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʚʨʦʞʘʶ: 1,3 ʢʛ ʥʘ 100 ʢʛ ʚʠʥʦʛʨʘʜʫ ʜʣʷ ʟʥʠʞʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ 1ÁC.  



45 

- ɼʣʷ ʢʦʥʪʨʦʣʶ ʪʝʤʧʝʨʘʪʫʨʠ ʧʽʜ ʯʘʩ ʙʨʦʜʽʥʥʷ: 0,6 ʢʛ ʩʫʭʦʛʦ ʣʴʦʜʫ ʥʘ 

10 ʜʘʣ ʩʫʩʣʘ ʜʣʷ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ 1ÁC. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʭʦʛʦ ʣʴʦʜʫ ʘʢʮʝʥʪʫʻʪʴʩʷ ʫ ʥʘʩʪʫʧʥʦʤʫ 

[146]: 

- ʐʚʠʜʢʦ ʦʭʦʣʦʜʞʫʻ ʚʠʥʦʛʨʘʜ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʚʨʦʞʘʶ. 

- ɺʠʪʽʩʥʷʻ ʢʠʩʝʥʴ ʧʽʜ ʯʘʩ ʦʪʨʠʤʘʥʥʷ ʩʫʩʣʘ. 

- ɿʘʭʠʩʪ ʘʨʦʤʘʪʠʯʥʠʭ ʨʝʯʦʚʠʥ ʚʽʜ ʦʢʠʩʣʝʥʥʷ ʪʘ ʥʘʛʨʽʚʘʥʥʷ. 

- ʇʽʜʪʨʠʤʢʘ ʙʘʞʘʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʽʜ ʯʘʩ ʭʦʣʦʜʥʦʾ ʤʘʮʝʨʘʮʽʾ, 

ʧʨʝʩʫʚʘʥʥʷ ʪʘ ʙʨʦʜʽʥʥʷ. 

- ɽʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʡ ʪʘ ʙʝʟʧʝʯʥʠʡ, ʙʝʟ ʚʦʜʠ, ʙʝʟ ʭʽʤʽʢʘʪʽʚ. 

- ɽʢʦʥʦʤʽʯʥʦ ʝʬʝʢʪʠʚʥʠʡ ʪʘ ʥʘʜʽʡʥʠʡ. ʇʨʘʮʶʻ ʥʘʚʽʪʴ ʧʽʜ ʯʘʩ 

ʚʽʜʢʣʶʯʝʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. 

ɺʧʣʠʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʪʘ 

ʟʤʽʱʝʥʥʷ ʡʦʛʦ ʪʝʨʤʽʥʽʚ ʧʽʜʽʡʤʘʻ ʧʠʪʘʥʥʷ ʘʢʪʫʘʣʴʥʦʩʪʽ ʦʭʦʣʦʜʞʝʥʥʷ ʥʝ ʣʠʰʝ 

ʚ ʪʝʭʥʦʣʦʛʽʾ ʙʽʣʠʭ, ʘ ʽ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ.  

ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʣʦʛʦ ʚʠʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʭʦʛʦ ʣʴʦʜʫ ʚʞʝ ʻ ʰʠʨʦʢʦ 

ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ ʫ ʩʚʽʪʽ, ʦʩʦʙʣʠʚʦ ʚ ʪʝʧʣʠʭ ʨʝʛʽʦʥʘʭ. ʈʦʟʛʣʷʥʝʤʦ ʧʦʨʽʚʥʷʥʥʷ 

ʚʠʪʨʘʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʦʭʦʣʦʜʞʝʥʥʷ ʧʽʜ ʯʘʩ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʥ 

(ʪʘʙʣʠʮʷ 1.1).  

ʊʘʙʣʠʮʷ 1.1 

ʇʦʨʽʚʥʷʥʥʷ ʽʩʥʫʶʯʠʭ ʜʦʩʪʫʧʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʦʭʦʣʦʜʞʝʥʥʷ ʥʘ 

ʚʠʥʦʨʦʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ 

  ʍʦʣʦʜʠʣʴʥʘ ʢʘʤʝʨʘ ʊʝʧʣʦʦʙʤʽʥʥʠʢ ʉʫʭʠʡ ʣ̔ ʜ 

ʉʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ɺʠʥʦʛʨʘʜ ʄ'ʷʟʛʘ, ʩʫʩʣʦ, 

ʚʠʥʦʤʘʪʝʨʽʘʣ 

ɺʠʥʦʛʨʘʜ, ʤ'ʷʟʛʘ, 

ʩʫʩʣʦ 

ʏʘʩ ʦʭʦʣʦʜʞʝʥʥʷ, ʛʦʜ 12 1 0,1 

ɿʘʛʘʣʴʥʝ ʩʧʦʞʠʚʘʥʥʷ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʢɺʪ 

14,4 15 5 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ɺʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʚʩʪʘʥʦʚʣʝʥʦ 1000 ʢʛ ʧʨʦʜʫʢʪʫ, ʷʢʠʡ ʧʦʪʨʽʙʥʦ 

ʦʭʦʣʦʜʠʪʠ ʥʘ 10ʦʉ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫ ʭʦʣʦʜʠʣʴʥʦʾ ʢʘʤʝʨʠ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʫʢʪʫ ʻ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʘ ʩʝʟʦʥʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ, 
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ʣʠʰʝ ʧʽʜ ʯʘʩ ʧʝʨʝʨʦʙʢʠ ʚʠʥʦʛʨʘʜʫ. ʊʝʧʣʦʦʙʤʽʥʥʠʢ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ 

ʣʠʰʝ ʧʽʩʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʘʙʦ ʧʨʝʩʫʚʘʥʥʷ ʚʠʥʦʛʨʘʜʫ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʭʦʛʦ ʣʴʦʜʫ ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ ʣʠʰʝ 

ʦʭʦʣʦʜʞʝʥʥʷʤ. ɺʫʛʣʝʢʠʩʣʠʡ ʛʘʟ ʻ ʥʘʪʫʨʘʣʴʥʠʤ ʽʥʝʨʪʥʠʤ ʛʘʟʦʤ, ʷʢʠʡ ʤʦʞʝ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʜʝʟʽʥʬʝʢʮʽʾ ʪʘ ʦʭʦʣʦʜʞʝʥʥʷ ʪʘʨʠ, ʻʤʥʦʩʪʝʡ ʪʘ 

ʧʨʠʤʽʱʝʥʴ. ʉʫʭʠʡ ʣʽʜ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʝ ʣʠʰʝ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʚʠʥʘ, ʘ ʽ 

ʥʘ ʽʥʰʠʭ ʭʘʨʯʦʚʠʭ ʚʠʨʦʙʥʠʮʪʚʘʭ, ʜʣʷ ʰʚʠʜʢʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʨʽʟʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʪʘ ʚ ʩʝʛʤʝʥʪʘʭ ʧʨʠʙʠʨʘʥʥʷ ʽ HoReCa. 

ɺʀʉʅʆɺʂʀ ɼʆ ʈʆɿɼɯʃʋ 1 

1. ɿʨʦʩʪʘʥʥʷ ʩʝʨʝʜʥʴʦʨʽʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʜʦʽʥʜʫʩʪʨʽʘʣʴʥʠʤ ʧʝʨʽʦʜʦʤ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 0,8 ʜʦ 1,2ÁC. ʇʨʦʛʥʦʟʫʻʪʴʩʷ 

ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʧʽʜ ʯʘʩ ʚʝʛʝʪʘʮʽʡʥʦʛʦ 

ʧʝʨʽʦʜʫ ʚʠʥʦʛʨʘʜʥʦʾ ʣʦʟʠ. ʏʝʨʝʟ ʚʧʣʠʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ 

ʚʠʥʦʛʨʘʜʫ ʩʪʘʥʫʪʴ ʧʨʠʜʘʪʥʠʤʠ ʪʽ ʨʝʛʽʦʥʠ, ʷʢʽ ʥʘʨʘʟʽ ʚʚʘʞʘʶʪʴʩʷ 

ʧʨʦʭʦʣʦʜʥʠʤʠ. ʂʨʽʤ ʪʦʛʦ, ʤʦʞʣʠʚʘ ʚʪʨʘʪʘ ʪʠʧʦʚʦʩʪʽ ʚʠʥ ʟ ʪʨʘʜʠʮʽʡʥʠʭ 

ʨʝʛʽʦʥʽʚ. ʆʩʢʽʣʴʢʠ ʪʝʤʧʝʨʘʪʫʨʘ ʻ ʦʩʥʦʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, 

ʧʨʠʰʚʠʜʰʝʥʥʷ ʚʠʟʨʽʚʘʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʘʢʦʧʠʯʝʥʥʷ ʚʠʩʦʢʦʛʦ ʚʤʽʩʪʫ 

ʮʫʢʨʽʚ, ʚʠʩʦʢʦʛʦ ʨʅ, ʥʠʟʴʢʦʾ ʢʠʩʣʦʪʥʦʩʪʽ, ʤʦʜʠʬʽʢʘʮʽʾ ʩʦʨʪʦʚʠʭ ʘʨʦʤʘʪʠʯʥʠʭ 

ʩʧʦʣʫʢ, ʟʤʽʥʠ ʪʝʨʤʽʥʽʚ ʬʝʥʦʣʴʥʦʛʦ ʚʠʟʨʽʚʘʥʥʷ ʪʘ ʟʘʛʘʣʴʥʦʛʦ ʟʥʠʞʝʥʥʷ 

ʚʨʦʞʘʡʥʦʩʪʽ. ɺʧʣʠʚ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʘʨʦʤʘʪʠʯʥʠʡ ʧʨʦʬʽʣʴ 

ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ 

ʥʘʷʚʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ. ɺʦʜʥʠʡ ʩʪʨʝʩ ʜʣʷ ʚʠʥʦʛʨʘʜʫ, ʷʢʠʡ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʚʤʽʩʪʫ ʪʘʥʽʥʽʚ ʪʘ 

ʘʥʪʦʮʽʘʥʽʚ, ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʫʨʦʞʘʡʥʽʩʪʴ ʯʝʨʚʦʥʠʭ ʪʝʭʥʽʯʥʠʭ ʩʦʨʪʽʚ 

ʚʠʥʦʛʨʘʜʫ. ʇʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʥʪʦʮʽʘʥʽʚ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʢʦʣʴʦʨʫ. ɺʧʣʠʚ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʥʘ 

ʥʘʢʦʧʠʯʝʥʥʷ ʘʥʪʦʮʽʘʥʽʚ ʫ ʚʠʥʦʛʨʘʜʽ ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ 

ʜʝʷʢʽ ʘʚʪʦʨʠ ʟʘʟʥʘʯʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʥʘʷʚʥʦʩʪʽ ʢʦʨʝʣʷʮʽʾ ʟ ʧʽʜʚʠʱʝʥʠʤʠ 

ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʪʘ ʜʝʬʽʮʠʪʦʤ ʚʦʜʠ. ʇʨʠ ʧʽʜʚʠʱʝʥʦʤʫ ʚʧʣʠʚʽ 
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ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘʢʦʧʠʯʝʥʥʷ ʙʽʣʴʰʦʾ 

ʢʽʣʴʢʦʩʪʽ ʘʥʪʦʮʽʘʥʽʚ, ʢʚʝʨʮʝʪʠʥʫ ʪʘ ʪʨʘʥʩ-ʨʝʩʚʝʨʘʪʨʦʣʫ. 

2. ʇʠʪʘʥʥʷʤʠ ʩʫʯʘʩʥʠʭ ʪʝʥʜʝʥʮʽʡ ʩʚʽʪʦʚʦʾ ʚʠʥʦʨʦʙʥʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟʘʡʤʘʶʪʴʩʷ ʙʘʛʘʪʦ ʚʯʝʥʠʭ ʽ ʢʦʞʝʥ ʚʥʦʩʠʪʴ ʩʚʽʡ ʚʥʝʩʦʢ ʚ 

ʨʦʟʚʠʪʦʢ, ʩʠʩʪʝʤʘʪʠʟʘʮʽʶ ʪʘ ʩʠʥʪʝʟ ʧʨʦʙʣʝʤ ʪʘ ʦʢʨʝʤʠʭ ʧʝʨʩʧʝʢʪʠʚ ʨʦʟʚʠʪʢʫ 

ʛʘʣʫʟʽ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʥʠʟʢʫ ʚʠʢʣʠʢʽʚ, ʟ ʷʢʠʤʠ ʩʪʠʢʘʻʪʴʩʷ ʚʠʥʦʨʦʙʥʘ 

ʧʨʦʤʠʩʣʦʚʽʩʪʴ, ʢʦʤʧʘʥʽʾ ʚʠʷʚʣʷʶʪʴ ʩʪʽʡʢʽʩʪʴ ʽ ʜʦʣʘʶʪʴ ʙʘʨôʻʨʠ. 

ʉʪʘʪʠʩʪʠʢʘ ʚʠʥʦʨʦʙʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʩʧʦʞʠʚʘʥʥʷ 

ʚʠʥʘ ʧʨʦʜʦʚʞʫʻ ʟʨʦʩʪʘʪʠ, ʟʫʤʦʚʣʝʥʝ ʟʨʦʩʪʘʥʥʷʤ ʧʝʨʝʚʘʛʠ ʧʨʝʤʽʘʣʴʥʠʭ ʪʘ 

ʦʨʛʘʥʽʯʥʠʭ ʚʠʥ. ɽʣʝʢʪʨʦʥʥʘ ʢʦʤʝʨʮʽʷ ʥʘʙʫʣʘ ʧʦʧʫʣʷʨʥʦʩʪʽ ʷʢ ʢʘʥʘʣ ʧʨʦʜʘʞʽʚ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʨʫʯʥʽʩʪʴ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ. ʉʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʽ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʽ 

ʤʝʪʦʜʠ ʩʪʘʶʪʴ ʢʣʶʯʦʚʠʤʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʩʪʫʨʙʦʚʘʥʽʩʪʴ ʩʧʦʞʠʚʘʯʽʚ 

ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ. ɸʜʘʧʪʘʮʽʷ ʜʦ ʮʠʭ ʪʝʥʜʝʥʮʽʡ ʽ ʜʦʣʘʥʥʷ 

ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʢʣʘʜʥʦʱʽʚ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʠʥʦʨʦʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʫ ʮʽʡ ʢʦʥʢʫʨʝʥʪʥʽʡ ʛʘʣʫʟʽ. 

ʑʦʨʽʯʥʽ ʟʚʽʪʠ ʄʆɺɺ ʪʘ ʜʘʥʽ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ 

ʩʚʽʜʯʘʪʴ, ʱʦ ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʧʦʧʠʪ ʥʘ ʯʝʨʚʦʥʽ ʩʪʦʣʦʚʽ ʩʫʭʽ ʚʠʥʘ ʩʪʘʙʽʣʴʥʠʡ. 

ʇʨʠ  ʮʴʦʤʫ, ʟʤʽʥʘ ʢʣʽʤʘʪʫ ʟʘʟʥʘʯʘʻʪʴʩʷ ʷʢ ʦʜʠʥ ʽʟ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ 

ʱʦʨʽʯʥʦʛʦ ʚʘʨʽʶʚʘʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʚʠʛʦʪʦʚʣʝʥʦʛʦ ʚʠʥʘ ʫ ʩʚʽʪʽ. ʉʧʦʩʦʙʠ 

ʤʽʥʽʤʽʟʘʮʽʾ ʚʧʣʠʚʫ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʥʘ ʻ 

ʩʪʨʘʪʝʛʽʯʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʄʆɺɺ. 

3. ɯʩʥʫʶʪʴ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʽ ʪʘ ʜʦʚʛʦʩʪʨʦʢʦʚʽ ʩʪʨʘʪʝʛʽʾ 

ʘʜʘʧʪʘʮʽʾ ʜʦ ʫʤʦʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʜʣʷ ʚʠʥʦʛʨʘʜʘʨʽʚ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ 

ʚʠʥʦʛʨʘʜʫ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ. ɿʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʘʣʢʦʛʦʣʶ ʪʘ ʚʧʣʠʚ ʮʴʦʛʦ ʧʨʦʮʝʩʫ 

ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʥ ï ʦʜʥʝ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʠʪʘʥʴ ʚ 

ʢʦʥʪʝʢʩʪʽ ʚʧʣʠʚʫ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʪʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʥ. ʆʩʥʦʚʥʠʤ ʬʘʢʪʦʨʦʤ ʚʧʣʠʚʫ ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʚ 

ʙʘʛʘʪʴʦʭ ʧʫʙʣʽʢʘʮʽʷʭ ʚʢʘʟʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʽʜ ʯʘʩ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʩʝʟʦʥʫ ʚʠʥʦʛʨʘʜʥʦʾ ʣʦʟʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʘʢʦʧʠʯʝʥʥʷ 

ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʮʫʢʨʽʚ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʚʠʱʦʛʦ ʚʤʽʩʪʫ ʘʣʢʦʛʦʣʶ ʫ ʚʠʥʘʭ.  
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ʉʝʨʝʜ ʚʠʥʦʨʦʙʥʠʭ ʩʪʨʘʪʝʛʽʡ, ʧʽʜʙʽʨ ʪʨʠʚʘʣʦʩʪʽ ʪʘ ʪʝʭʥʽʢ ʥʘʩʪʦʶʚʘʥʥʷ 

ʚʧʣʠʚʘʻ ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʬʝʥʦʣʴʥʠʡ ʢʦʤʧʣʝʢʩ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʨʽʞʜʞʽʚ ʥʝ Saccharomyces ʜʣʷ ʥʽʚʝʣʶʚʘʥʥʷ ʚʧʣʠʚʫ ʫʤʦʚ ʟʤʽʥʠ 

ʢʣʽʤʘʪʫ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʦʪʦʚʦʛʦ ʚʠʥʘ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ 

ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɺ ʘʢʪʫʘʣʴʥʠʭ ʧʫʙʣʽʢʘʮʽʷʭ ʟʘʟʥʘʯʘʶʪʴʩʷ ʾʭʥʽʡ 

ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʘʣʢʦʛʦʣʶ, ʬʦʨʤʫʚʘʥʥʷ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʬʝʥʦʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ. ɺʠʙʽʨ ʧʨʝʧʘʨʘʪʽʚ 

ʜʣʷ ʦʙʨʦʙʢʠ ʯʝʨʚʦʥʠʭ ʚʠʥ ʚʧʣʠʚʘʻ ʥʘ ʬʝʥʦʣʴʥʠʡ ʩʢʣʘʜ ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʢʦʣʴʦʨʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʨʽʟʥʠʭ ʪʝʭʥʽʢ ʚʠʪʨʠʤʢʠ ʯʝʨʚʦʥʠʭ ʩʫʭʠʭ ʩʪʦʣʦʚʠʭ ʚʠʥ ʻ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʚʧʣʠʚʫ ʥʘ ʬʝʥʦʣʴʥʠʡ ʢʦʤʧʣʝʢʩ ʪʘ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʊʨʘʜʠʮʽʡʥʽ ʩʧʦʩʦʙʠ ʚʠʪʨʠʤʢʠ ʫ ʜʫʙʦʚʠʭ 

ʻʤʥʦʩʪʷʭ ʚʩʝ ʱʝ ʟʘʣʠʰʘʶʪʴʩʷ ʧʨʽʦʨʠʪʝʪʥʠʤʠ, ʘʣʝ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʪʝʭʥʽʢʠ 

ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʰʚʠʜʢʽʩʪʶ ʪʘ ʝʢʦʥʦʤʽʯʥʽʩʪʶ ʧʨʦʮʝʩʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ 

ʥʽʚʝʣʶʚʘʪʠ ʚʧʣʠʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʪʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʯʝʨʚʦʥʠʭ ʩʫʭʠʭ ʩʪʦʣʦʚʠʭ ʚʠʥ ʧʦʪʨʽʙʥʦ ʧʨʦʚʦʜʠʪʠ ʧʘʨʘʣʝʣʴʥʦ ʟ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʟʤʽʥʠ ʫʧʦʜʦʙʘʥʴ ʩʧʦʞʠʚʘʯʽʚ. ʂʨʽʤ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʙʝʨʝʞʝʥʥʷ 

ʪʠʧʦʚʦʩʪʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʪʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʯʝʨʚʦʥʠʭ 

ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʫ ʜʝʷʢʠʭ ʜʦʩʣʽʜʞʝʥʥʷ ʘʢʮʝʥʪʫʻʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʴ ʘʜʘʧʪʘʮʽʾ 

ʧʽʜ ʟʤʽʥʫ ʧʦʪʨʝʙ ʩʧʦʞʠʚʘʯʽʚ.  

4. ʅʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʘ ʦʙʨʦʙʢʘ ʧʝʨʝʜ ʩʧʠʨʪʦʚʠʤ ʙʨʦʜʽʥʥʷʤ 

ʥʘʙʫʚʘʻ ʧʦʧʫʣʷʨʥʦʩʪʽ ʦʩʦʙʣʠʚʦ ʫ ʪʝʧʣʦʤʫ ʢʣʽʤʘʪʽ. ɺʦʥʘ ʚʧʣʠʚʘʻ ʥʘ ʚʤʽʩʪ 

ʬʝʥʦʣʴʥʠʭ ʪʘ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʯʝʨʚʦʥʠʭ ʚʠʥʘʭ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʭʦʛʦ ʣʴʦʜʫ 

ʟ-ʧʦʤʽʞ ʽʥʰʠʭ ʩʧʦʩʦʙʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʝʨʩʧʝʢʪʠʚʥʠʤ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʚ 

ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʟʘʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʷʢʦʩʪʽ ʪʘ ʪʠʧʦʚʦʩʪʽ ʩʪʠʣʽʚ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʽʩʮʝʚʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʞʣʠʚʦ ʟʜʽʡʩʥʠʪʠ ʰʣʷʭʦʤ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʤʘʢʦʚʠʭ ʫʧʦʜʦʙʘʥʴ ʩʧʦʞʠʚʘʯʽʚ, ʚʠʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʧʽʜʭʦʜʷʱʠʭ 

ʜʣʷ ʨʝʛʽʦʥʫ ʩʦʨʪʽʚ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʽʚ ʧʝʨʝʨʦʙʢʠ ʥʘ ʝʪʘʧʘʭ ʦʪʨʠʤʘʥʥʷ 

ʩʫʩʣʘ, ʩʧʠʨʪʦʚʦʛʦ ʙʨʦʜʽʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ. 
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2 ʈʆɿɼɯʃ 2. 

ʄɽʊʆɼʆʃʆɻɯʗ ɼʆʉʃɯɼɾɽʅʅʗ 

2.1. ʄʘʪʝʨʽʘʣʠ ʜʦʩʣʽʜʞʝʥʴ 

ʄʘʪʝʨʽʘʣʠ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʜʠʥʘʤʽʢʠ ʚʠʟʨʽʚʘʥʥʷ ʫ 2014-2025 ʨʦʢʘʭ: 

- ʚʠʥʦʛʨʘʜ ʩʦʨʪʽʚ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʪʘ ʄʝʨʣʦ ʟ ʚʠʥʦʛʨʘʜʥʠʢʽʚ SHABO, 

ʋʢʨʘʾʥʘ, ʆʜʝʩʴʢʘ ʦʙʣʘʩʪʴ, ɹʽʣʛʦʨʦʜ-ɼʥʽʩʪʨʦʚʩʴʢʠʡ ʨʘʡʦʥ, ʩ. ʐʘʙʦ; 

- ʚʠʥʦʛʨʘʜ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ ʟ ʚʠʥʦʛʨʘʜʥʠʢʽʚ Chateau Pinot, ʋʢʨʘʾʥʘ, 

ʆʜʝʩʴʢʘ ʦʙʣʘʩʪʴ, ɯʟʤʘʾʣʴʩʴʢʠʡ ʨʘʡʦʥ, ʩ. ʆʟʝʨʥʝ; 

- ʚʠʥʦʛʨʘʜ ʩʦʨʪʽʚ ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ, ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ, ʃʝʦʥ ʄʽʡʦ, ʇʽʥʦ 

ʅʫʘʨ ʪʘ ʇʽʥʦ ʊʽʥ ʟ ʚʠʥʦʛʨʘʜʥʠʢʽʚ Mon Crafto Family Winery, ʋʢʨʘʾʥʘ, 

ɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣʘʩʪʴ, ɹʝʨʜʠʯʽʚʩʴʢʠʡ ʨʘʡʦʥ, ʤ. ɸʥʜʨʫʰʽʚʢʘ. 

ʄʘʪʝʨʽʘʣʘʤʠ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʩʝʥʩʦʨʥʠʭ ʧʨʦʬʽʣʽʚ ʩʪʘʣʠ 

52 ʫʢʨʘʾʥʩʴʢʠʭ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ʇʽʥʦ ʅʫʘʨ, 

ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ, ʄʝʨʣʦ, ʂʘʙʝʨʥʝ ʌʨʘʥ, ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ, ʎʚʘʡʛʝʣʴʪ, ʈʫʙʽʥ 

ɹʦʣʛʘʨʩʴʢʠʡ ʪʘ ʈʝʛʝʥʪ. ɺʠʥʘ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʽʜ ʚʠʨʦʙʥʠʢʽʚ ʟ ɺʽʥʥʠʮʴʢʦ,ʾ 

ɾʠʪʦʤʠʨʩʴʢʦʾ, ɿʘʢʘʨʧʘʪʩʴʢʦ,ʾ ʂʠʾʚʩʴʢʦ,ʾ ʂʽʨʦʚʦʛʨʘʜʩʴʢʦ,ʾ ʃʴʚʽʚʩʴʢʦ,ʾ 

ʄʠʢʦʣʘʾʚʩʴʢʦ,ʾ ʆʜʝʩʴʢʦ,ʾ ʍʤʝʣʴʥʠʮʴʢʦ,ʾ ʪʘ ʏʝʨʥʽʚʝʮʴʢʦʾ ʦʙʣʘʩʪʝʡ, 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʨʦʟʜʨʽʙʥʠʭ ʤʝʨʝʞʘʭ ʋʢʨʘʾʥʠ ʚ 2024 ʨʦʮʽ. 

ʄʘʪʝʨʽʘʣʦʤ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʥʦʛʨʘʜʫ ʣʦʢʘʣʴʥʦʛʦ ʩʦʨʪʫ 

ʧʽʚʜʥʷ ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ ʩʪʘʚ ʚʠʥʦʛʨʘʜ ʩʦʨʪʫ ʂʘʨʘʪ ʟ ʗʤʧʽʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ, 

ʩ. ʎʝʢʠʥʽʚʢʘ ʫ 2023 - 2025 ʨʦʢʘʭ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʤʦʚ ʩʧʠʨʪʦʚʦʛʦ ʙʨʦʜʽʥʥʷ ʥʘ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʚʠʥ, 

ʤʘʪʝʨʽʘʣʘʤʠ ʩʪʘʣʠ ʯʝʨʚʦʥʽ ʚʠʥʘ ʟ ʚʠʥʦʛʨʘʜʫ ʣʦʢʘʣʴʥʦʛʦ ʩʦʨʪʫ ʧʽʚʜʥʷ 

ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ (ʂʘʨʘʪ), ʧʝʨʝʨʦʙʣʝʥʦʛʦ ʟʘ 5 ʚʘʨ̔ʘʥʪʘʤʠ. 

ɺ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʠʢ ̔ ʜʨʽʞʜʞ̔, ʯʠʩʪʫ ʢʫʣʴʪʫʨʫ 

ʜʨʽʞʜʞʽʚ Gaia ʚʠʜʫ Metshnikowia fructicola ʪʘ ʯʠʩʪʽ ʢʫʣʴʪʫʨʽ ʜʨʽʞʜʞʽʚ ʚʠʜʫ 

Saccharomyces cerevisiae: AZUR YSEO, MT YSEO, CSM YSEO ʪʘ DV 10 

(Martin Vialatte), ʬʝʨʤʝʥʪʥʠʡ ʧʨʝʧʘʨʘʪ VIAZYM  EXTRACT PREMIUM, 
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ʘʢʪʠʚʘʪʦʨ ʙʨʦʜʽʥʥʷ ɸʢʪʠʬʝʨʤ MVR, ʝʥʦʣʦʛʽʯʥʽ ʪʘʥʽʥʠ Taniraisin, Tanal W2, 

Novitan lively, Oaktan ɸʊ, ʤʝʪʘʙʽʩʫʣʴʬʽʪ ʢʘʣʽʶ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʥʦʣʦʛʽʯʥʠʭ ʪʘʥʽʥʽʚ, ʟʘʩʪʦʩʦʚʘʥʠʭ ʫ ʜʦʩʣʽʜʞʝʥʥʽ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʘʙʣʠʮʽ 2.1. 

ʊʘʙʣʠʮʷ 2.1  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʥʦʣʦʛʽʯʥʠʭ ʪʘʥʽʥʽʚ 

ʅʘʟʚʘ ʧʨʦʜʫʢʪʫ, 

ʜʦʟʫʚʘʥʥʷ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

Taniraisin  

(0,6-1,5 ʛ/10 ʜʘʣ) 

ʊʘʥʽʥ ʚʠʩʦʢʦʛʦ ʩʪʫʧʝʥʷ ʦʯʠʱʝʥʥʷ, ʦʪʨʠʤʘʥʠʡ ʧʨʷʤʠʤ 

ʧʨʝʩʫʚʘʥʥʷʤ ʟʽ ʰʢʽʨʢʠ ʩʚʽʞʦʛʦ ʙʽʣʦʛʦ ʚʠʥʦʛʨʘʜʫ. ɿʘʭʠʱʘʻ 

ʦʨʛʘʥʦʣʝʧʪʠʢʫ ʚʠʥʘ, ʟʥʠʞʫʶʯʠ ʚʽʜʯʫʪʪʷ ʦʢʠʩʣʝʥʦʩʪʽ, 

ʥʘʜʘʶʯʠ ʡʦʤʫ ʦʢʨʫʛʣʦʩʪʽ ʪʘ ʬʨʫʢʪʦʚʦʩʪʽ. 

Tanal W2  

(0,6-1,5 ʛ/10 ʜʘʣ) 

ɻʽʜʨʦʣʽʟʦʚʘʥʠʡ ʪʘʥʽʥ ʽʟ ʛʘʣʦʚʠʭ ʛʦʨʽʭʽʚ. ʂʦʨʠʛʫʻ ʩʤʘʢ, 

ʟʛʣʘʜʞʫʶʯʠ ʛʽʨʢʫʚʘʪʽʩʪʴ ʽ ʩʫʭʽʩʪʴ, ʥʘʜʘʻ ʩʪʨʫʢʪʫʨʫ ʪʘ 

ʧʦʚʥʦʪʫ, ʥʝ ʟʤʽʥʶʶʯʠ ʧʨʠ ʮʴʦʤʫ ʾʭ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʡ 

ʧʨʦʬʽʣʴ. 

Novitan lively 

(0,3-1,2 ʛ/10 ʜʘʣ) 

100% ʚʦʜʥʦ-ʝʢʩʪʨʘʛʦʚʘʥʠʡ ʪʘʥʽʥ ʷʜʨʘ ʜʝʨʝʚʠʥʠ 

ʘʤʝʨʠʢʘʥʩʴʢʦʛʦ ʜʫʙʘ (Quercus alba). ʆʢʨʫʛʣʶʻ ʪʘ 

ʧʦʤ'ʷʢʰʫʻ ʩʤʘʢ ʚʠʥ. 

Oaktan ɸʊ  

(0,3-1,2 ʛ/10 ʜʘʣ) 

100% ʚʦʜʥʦ-ʝʢʩʪʨʘʛʦʚʘʥʠʡ ʪʘʥʽʥ ʜʝʨʝʚʠʥʠ ʬʨʘʥʮʫʟʴʢʦʛʦ 

ʜʫʙʘ. ʆʢʨʫʛʣʶʻ ʪʘ ʧʦʤ'ʷʢʰʫʻ ʩʤʘʢ ʚʠʥ. 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʄʘʪʝʨʽʘʣʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʘʥʘʣʽʟʫ ʚʧʣʠʚʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʥʦʣʦʛʽʯʥʠʭ 

ʪʘʥʽʥʽʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʩʝʥʩʦʨʥʠʭ ʧʨʦʬʽʣʽʚ ʩʪʘʣʠ ʯʝʨʚʦʥʽ ʩʪʦʣʦʚʽ ʩʫʭʽ 

ʚʠʥʦʤʘʪʝʨʽʘʣʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ʎʚʘʡʛʝʣʴʪ ʪʘ ʣʦʢʘʣʴʥʦʛʦ ʯʝʨʚʦʥʦʛʦ ʩʦʨʪʫ 

ʧʽʚʜʥʷ ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ (ʂʘʨʘʪ). ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʯʝʨʚʦʥʦʛʦ ʩʪʦʣʦʚʦʛʦ 

ʩʫʭʦʛʦ ʚʠʥʘ, ʚʠʥʦʛʨʘʜ ʩʦʨʪʫ ʂʘʨʘʪ ʟʽʙʨʘʥʠʡ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʥʠʞʯʝ 20ʦʉ, 

ʚʽʜʜʽʣʝʥʠʡ ʚʽʜ ʛʨʝʙʝʥʽʚ ʪʘ ʧʦʜʨʽʙʥʝʥʠʡ. ɹʨʦʜʽʥʥʷ ʟ ʤôʷʟʛʦʶ ʧʨʦʭʦʜʠʣʦ ʧʽʩʣʷ 

ʟʘʜʘʥʥʷ ʤʝʪʘʙʽʩʫʣʴʬʽʪʫ ʢʘʣ̔ʁ  ʟ ʨʦʟʨʘʭʫʥʢʫ 1 ʛ/ʜʘʣ, ʬʝʨʤʝʥʪʫ Viazym Extract 

Premium 0,25 ʛ/ʜʘʣ ʪʘ ʜʨʽʞʜʞʽʚ 3001 YSEO ʜʦʟʫʚʘʥʥʷʤ 2 ʛ/ʜʘʣ. ʅʘ ʪʨʝʪʽʡ ʜʝʥʴ 
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ʘʢʪʠʚʥʦʛʦ ʙʨʦʜʽʥʥʷ ʟʘʜʘʚʘʣʠ ɸʢʪʠʬʝʨʤ MVR 3 ʛ/ʜʘʣ. ʇʨʦʪʷʛʦʤ 7 ʜʥʽʚ 

ʘʢʪʠʚʥʦʛʦ ʙʨʦʜʽʥʥʷ ʧʽʜʪʨʠʤʫʚʘʣʘʩʴ ʪʝʤʧʝʨʘʪʫʨʘ ʥʠʞʯʝ 28 ʦʉ ʪʘ ʧʨʦʚʦʜʠʚʩʷ 

ʧʽʞʘʞ ʢʦʞʥʽ 12 ʛʦʜʠʥ. ʇʽʩʣʷ ʧʨʝʩʫʚʘʥʥʷ ʤôʷʟʛʠ, ʟʙʨʦʜʞʝʥʝ ʩʫʩʣʦ 

ʚʽʜʩʪʦʶʚʘʣʦʩʴ 7 ʜʽʙ, ʙʫʣʦ ʟʥʷʪʦ ʟ ʦʩʘʜʫ ʽ ʟʙʝʨʽʛʘʣʦʩʴ ʚ ʻʤʥʦʩʪʷʭ ʟ ʥʝʨʞʘʚʽʶʯʦʾ 

ʩʪʘʣʽ ʪʘ ʧʣʘʚʘʶʯʦʶ ʰʘʧʢʦʶ 3 ʤʽʩʷʮʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 16 - 18ʦʉ ʜʦ ʧʦʜʘʣʴʰʦʛʦ 

ʜʦʩʣʽʜʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʥʦʣʦʛʽʯʥʠʭ ʪʘʥʽʥʽʚ. ɺʠʥʘ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ 

ʎʚʘʡʛʝʣʴʪ ʙʫʣʠ ʦʪʨʠʤʘʥ ̔ʟʘ ʢʣʘʩʠʯʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ (ʙʨʦʜʽʥʥʷ ʥʘ ʤ'ʷʟʟʽ).  

2.2. ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ 

ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ, ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʽ ʤʝʪʦʜʠ ʪʘ ʤʝʪʦʜʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ: 

1. ɺʠʟʥʘʯʝʥʥʷ ʦʙôʻʤʥʦ ʾʯʘʩʪʢʠ ʝʪʠʣʦʚʦʛʦ ʩʧʠʨʪʫ (% ʦʙ.) [147]. 

2. ɺʠʟʥʘʯʝʥʥʷ ʤʘʩʦʚʦ ʾʢʦʥʮʝʥʪʨʘʮʽ ʾʮʫʢʨʽʚ (ʛ/ʜʤ3) [148; 149; 150]. 

3. ɺʠʟʥʘʯʝʥʥʷ ʤʘʩʦʚʦ ʾʢʦʥʮʝʥʪʨʘʮʽ ʾʪʠʪʨʦʚʘʥʠʭ ʢʠʩʣʦʪ (ʛ/ʜʤ3) [151]. 

4. ɺʠʟʥʘʯʝʥʥʷ ʤʘʩʦʚʦ ʾʢʦʥʮʝʥʪʨʘʮʽ ʾʣʝʪʢʠʭ ʢʠʩʣʦʪ (ʛ/ʜʤ3) [152]. 

5. ɺʠʟʥʘʯʝʥʥʷ ʤʘʩʦʚʦ ʾʢʦʥʮʝʥʪʨʘʮʽ ʾʜʽʦʢʩʠʜʫ ʩʽʨʢʠ (ʤʛ/ʜʤ3) [153]. 

6. ɺʦʜʥʝʚʠʡ ʧʦʢʘʟʥʠʢ pH [154]. 

7. ɺʠʟʥʘʯʝʥʥʷ ʤʘʩʦʚʦ ʾʢʦʥʮʝʥʪʨʘʮʽ ʾʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ (ʛ/ʜʤ3) [155; 

156]. 

8. ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʚʠʟʥʘʯʘʣʘʩʴ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ EMCLAB EMC-11S-V. ʋ ʜʦʩʣʽʜʥʽ ʚʟʽʨʮʽ 

ʚʥʦʩʠʣʠ ʧʽʜʢʠʩʣʝʥʠʡ ʝʪʠʣʦʚʠʡ ʩʧʠʨʪ ʪʘ ʢʦʥʮʝʥʪʨʦʚʘʥʫ ʩʦʣʷʥʫ ʢʠʩʣʦʪʫ ʽ 

ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ. ɿʘ ʦʧʪʠʯʥʦʶ ʛʫʩʪʠʥʦʶ ʧʨʠ ʜʦʚʞʠʥʽ ʭʚʠʣʽ 530 ʥʤ ʪʘ 

ʧʦʧʨʘʚʦʯʥʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ ʦʪʨʠʤʫʚʘʣʠ ʤʘʩʦʚʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʙʘʨʚʥʠʭ 

ʨʝʯʦʚʠʥ ʫ ʤʛ/ʜʤ3. 

9. ʆʧʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʟʥʘʯʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʤʽʨʶʚʘʥʥʷ 

ʩʧʝʢʪʨʘʣʴʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʨʦʧʫʩʢʘʥʥʷ ʫ ʚʠʜʠʤʦʤʫ ʜʽʘʧʘʟʦʥʽ (ɚ = 380 ï 780 

ʥʤ) ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ EMCLAB EMC-11S-V. ɺʽʜʧʦʚʽʜʥʦ ʜʦ 

ʩʪʘʥʜʘʨʪʽʚ OIV [157]. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʢʦʣʴʦʨʫ (I) ʪʘ ʚʽʜʪʽʥʦʢ (ʊ) ʨʦʟʨʘʭʦʚʘʥʽ 

ʥʘʩʪʫʧʥʠʤʠ ʬʦʨʤʫʣʘʤʠ (2.1, 2.2): 

I = A420nm + A520nm + A620nm   (2.1) 
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ʊ = A420nm / A520nm    (2.2) 

10. ʊʨʠʭʨʦʤʘʪʠʯʥʽ ʤʦʜʝʣʽ CIE ʪʘ ʉIELab ʨʦʟʨʘʭʦʚʘʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʩʪʘʥʜʘʨʪʫ OIV Determination of chromatic characteristics according to CIELab 

[158]. 

11. ʆʨʛʘʥʦʣʝʧʪʠʯʥʽ ʤʝʪʦʜʠ. ʄʽʞʥʘʨʦʜʥ ̔ʪʝʨʤʽʥʠ ʩʝʥʩʦʨʥʦʛʦ ʘʥʘʣʽʟʫ 

[159]. ʉʪʚʦʨʝʥʥʷ ʩʧʝʢʪʨʘ ʬʣʝʡʚʦʨʫ [160]. ɹʘʣʦʚʠʡ ʤʝʪʦʜ ʟʘ 100-ʙʘʣʴʥʦ ʁ

ʩʠʩʪʝʤʦ  ʁʦʮʽʥʦʢ ʤʽʞʥʘʨʦʜʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ OIV [161].  

12. ɸʤʧʝʣʦʛʨʘʬʽʯʥʠʡ ʦʧʠʩ [162]. 

13. ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥ ɹ ʧʨʦʚʦʜʠʚʩʷ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ, ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʦʚʽʨʯʦʛʦ ʽʥʪʝʨʚʘʣʫ ʪʘ 

ʨʽʚʥʷ ʟʥʘʯʠʤʦʩʪʽ, ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʪʘ ʜʚʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

(ANOVA), ʤʝʪʦʜʫ ʛʦʣʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ (PCA-ʢʘʨʪʘ) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ Microsoft Office, Excel, ʥʘʜʙʫʜʦʚʠ çʇʘʢʝʪ ʘʥʘʣʽʟʫè, 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʧʨʦʛʨʘʤʠ PanelCheck V1.4.2, ʪʘ ʭʤʘʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʚʠʢʦʥʘʥʥʷ Colab Google. 

14. ɻʨʘʬʽʯʥʘ ʧʨʝʜʩʪʘʚʣʝʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ Microsoft Office, Excel, 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʧʨʦʛʨʘʤʠ PanelCheck V1.4.2, ʪʘ ʭʤʘʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʚʠʢʦʥʘʥʥʷ Colab Google. 

2.3. ʇʨʦʛʨʘʤʘ ʪʘ ʫʤʦʚʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʇʨʝʜʩʪʘʚʣʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʫ 2014 ï 2026 ʨʦʢʘʭ ʫ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʠʭ ʣʘʙʦʨʘʪʦʨʽʷʭ ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʾ ʚʠʥʘ ʪʘ ʩʝʥʩʦʨʥʦʛʦ ʘʥʘʣʽʟʫ 

ʆʜʝʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʫ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ɺʽʥʥʠʮʴʢʦʾ, ɾʠʪʦʤʠʨʩʴʢʦʾ, ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʪʘ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʝʡ, 

ʟʦʢʨʝʤʘ Chateau Pinot ʪʘ Mon Crafto Family Winery. 

ʈʦʟʨʦʙʣʝʥʘ ʩʭʝʤʘ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ 

ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 2.1. 
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3 ʈʆɿɼɯʃ 3. 

ʂʆʄʇʃɽʂʉʅʀʁ ɸʅɸʃɯɿ ɺʀʅʆɻʈɸɼʋ ʏɽʈɺʆʅʀʍ ʉʆʈʊɯɺ ʊɸ 

ʏɽʈɺʆʅʀʍ ʉʊʆʃʆɺʀʍ ʉʋʍʀʍ ɺʀʅ ɺ ʂʃɯʄɸʊʀʏʅʀʍ 

ʋʄʆɺɸʍ ʋʂʈɸɰʅʀ 

3.1. ɸʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʚʠʟʨʽʚʘʥʥʷ ʚʠʥʦʛʨʘʜʫ ʯʝʨʚʦʥʠʭ ʩʦʨʪʽʚ ʚ 

ʋʢʨʘʾʥʽ ʫ 2014 - 2025 ʨʦʢʘʭ 

ɿʽʙʨʘʥʠʡ ʦʛʣʷʜ ʱʦʜʦ ʜʠʥʘʤʽʢʠ ʚʠʟʨʽʚʘʥʥʷ ʚʠʥʦʛʨʘʜʫ ʯʝʨʚʦʥʠʭ ʩʦʨʪʽʚ 

ʦʭʦʧʣʶʻ ʷʢ ʤʽʞʥʘʨʦʜʥʽ ʪʝʥʜʝʥʮʽʡ, ʪʘʢ ʽ ʦʩʦʙʣʠʚʦʩʪʽ ʋʢʨʘʾʥʠ. ɺ ʩʫʯʘʩʥʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʧʣʠʚʫ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʽʟʥʠʭ ʩʦʨʪʽʚ 

ʚʠʥʦʛʨʘʜʫ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʯʝʨʚʦʥʠʭ ʚʠʥ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘʩʪʫʧʥʽ ʥʘʧʨʷʤʢʠ: 

ʘʥʘʣʽʟ ʟʤʽʥ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʩʪʨʘʪʝʛʽʾ ʘʜʘʧʪʘʮʽʾ ʚʠʥʦʛʨʘʜʥʠʢʽʚ ʪʘ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ, ʬʦʢʫʩʫʚʘʥʥʷ ʥʘ ʩʧʝʮʠʬʽʮʽ ʢʨʘʾʥ, ʨʝʛʽʦʥʽʚ, ʪʝʨʫʘʨʽʚ 

ʘʙʦ ʩʦʨʪʘʭ ʚʠʥʦʛʨʘʜʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʨʽʟʥʠʭ 

ʩʦʨʪʽʚ ʚʠʥʦʛʨʘʜʫ ʟ ʧʨʠʚôʷʟʢʦʶ ʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʝʨʫʘʨʫ ʟʘ ʧʦʧʝʨʝʜʥʽʡ 

ʪʨʠʚʘʣʠʡ ʧʝʨʽʦʜ ʜʣʷ ʋʢʨʘʾʥʠ ʻ ʘʢʪʫʘʣʴʥʠʤ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʦʞʣʠʚʠʭ ʩʪʨʘʪʝʛʽʡ 

ʘʜʘʧʪʘʮʽʾ ʚʠʥʦʛʨʘʜʥʠʢʽʚ ʪʘ ʝʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ ʜʦ ʚʧʣʠʚʫ ʟʤʽʥʠ ʢʣʽʤʘʪʫ. 

ɺ ʧʨʝʜʩʪʘʚʣʝʥʦʤʫ ʜʦʩʣʽʜʞʝʥʽ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʪʝʨʤʽʥʠ ʪʘ ʦʩʥʦʚʥʽ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʟʘ ʧʝʨʽʦʜ ʟ 2014 ʧʦ 2025 ʨʦʢʠ ʚ ʫʤʦʚʘʭ 

ʪʨʴʦʭ ʨʽʟʥʠʭ ʪʝʨʫʘʨʽʚ ʋʢʨʘʾʥʠ: 

1. ɺʠʥʦʛʨʘʜ ʯʝʨʚʦʥʠʭ ʩʦʨʪʽʚ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʪʘ ʄʝʨʣʦ ʟ 

ʚʠʥʦʛʨʘʜʥʠʢʽʚ ʐɸɹʆ, ʋʢʨʘʾʥʘ, ʆʜʝʩʴʢʘ ʦʙʣʘʩʪʴ, ɹʽʣʛʦʨʦʜ-ɼʥʽʩʪʨʦʚʩʴʢʠʡ 

ʨʘʡʦʥ, ʩ. ʐʘʙʦ. 

2. ɺʠʥʦʛʨʘʜ ʯʝʨʚʦʥʦʛʦ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ ʟ ʚʠʥʦʛʨʘʜʥʠʢʽʚ Chateau 

Pinot ï ʆʜʝʩʴʢʘ ʦʙʣʘʩʪʴ, ɯʟʤʘʾʣʴʩʴʢʠʡ ʨʘʡʦʥ, ʩ. ʆʟʝʨʥʝ. 

3. ɺʠʥʦʛʨʘʜ ʯʝʨʚʦʥʠʭ ʩʦʨʪʽʚ ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ, ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ, 

ʃʝʦʥ ʄʽʡʦ, ʇʽʥʦ ʅʫʘʨ ʪʘ ʇʽʥʦʪʽʥ ʟ ʚʠʥʦʛʨʘʜʥʠʢʽʚ Mon Crafto Family Winery ï 

ɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣʘʩʪʴ, ɹʝʨʜʠʯʽʚʩʴʢʠʡ ʨʘʡʦʥ, ʤ. ɸʥʜʨʫʰʽʚʢʘ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʬʘʢʪʠʯʥʠʭ ʜʘʪ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʚʨʘʭʦʚʫʚʘʣʠ ʥʘʩʪʫʧʥʽ 

ʧʦʢʘʟʥʠʢʠ: ʤʘʩʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ, ʪʠʪʨʦʚʘʥʠʭ ʢʠʩʣʦʪ, ʟʥʘʯʝʥʥʷ 
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ʧʦʢʘʟʥʠʢʫ ʨʅ, ʘ ʪʘʢʦʞ ʨʝʟʫʣʴʪʘʪʠ ʜʝʛʫʩʪʘʮʽʾ ʚʠʥʦʛʨʘʜʫ ʪʘ ʩʠʪʫʘʮʽʶ ʥʘ 

ʢʦʥʢʨʝʪʥʽʡ ʜʽʣʷʥʮʽ (ʘ ʩʘʤʝ, ʩʪʘʥ ʚʠʥʦʛʨʘʜʥʠʢʫ ʪʘ ʧʦʛʦʜʥʽ ʫʤʦʚʠ). ɺʽʜʙʽʨ 

ʚʠʥʦʛʨʘʜʫ ʜʣʷ ʘʥʘʣʽʟʽʚ ʧʨʦʚʦʜʠʚʩʷ ʧʦ ʢʦʞʥʦʤʫ ʩʦʨʪʫ ʪʘ ʜʽʣʷʥʮʽ ʦʢʨʝʤʦ. 

ɼʦʜʘʪʢʦʚʠʤ ʬʘʢʪʦʨʦʤ ʚʠʙʦʨʫ ʜʘʪʠ ʟʙʦʨʫ ʙʫʣʘ ʚʠʨʦʙʥʠʯʘ ʜʝʛʫʩʪʘʮʽʷ 

ʚʠʥʦʛʨʘʜʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʚʠʥʦʛʨʘʜʥʠʢʫ. 

3.1.1. ɼʦʩʣʽʜʞʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʠʟʨʽʚʘʥʥʷ ʚʠʥʦʛʨʘʜʫ 

ʯʝʨʚʦʥʠʭ ʩʦʨʪʽʚ ʪʝʨʫʘʨʫ ɹʽʣʛʦʨʦʜ-ɼʥʽʩʪʨʦʚʩʴʢʦʛʦ ʨʘʡʦʥʫ 

ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ʊʝʨʫʘʨ ʚʠʥʦʛʨʘʜʥʠʢʽʚ SHABO ï 1200 ʛʝʢʪʘʨʽʚ ʚʠʥʦʛʨʘʜʥʠʢʽʚ ʤʽʞ 

ɼʥʽʩʪʨʦʚʩʴʢʠʤ ʣʠʤʘʥʦʤ ʪʘ ʏʦʨʥʠʤ ʤʦʨʝʤ ʨʘʡʦʥʦʚʘʥʽ ʪʘ ʧʦʜʽʣʝʥʽ ʥʘ ʜʽʣʷʥʢʠ, 

ʤʽʢʨʦ- ʪʘ ʤʽʥʽ-ʜʽʣʷʥʢʠ. ʉʬʦʨʤʦʚʘʥʘ ʢʘʨʪʘ ʪʝʨʫʘʨʫ, ʥʘ ʦʩʥʦʚʽ ʷʢʦʾ ʧʽʜʽʙʨʘʥʦ ʪʘ 

ʚʠʩʘʜʞʝʥʦ ʧʦʥʘʜ 20 ʩʦʨʪʽʚ ʥʘ ʚʽʜʧʦʚʽʜʥʦ ʥʘʡʢʨʘʱʠʭ ʜʣʷ ʥʠʭ ʜʽʣʷʥʢʘʭ. ˆʨʫʥʪʠ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʘ ʩʢʣʘʜʥʽ ʟ ʧʽʱʘʥʠʤʠ, ʛʣʠʥʠʩʪʠʤʠ ʪʘ ʚʘʧʥʷʢʦʚʠʤʠ ʧʦʨʦʜʘʤʠ 

[163].  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʪ ʟʙʦʨʫ. ʅʘ ʨʠʩ. 3.1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʠʥʘʤʽʢʫ 

ʪʝʨʤʽʥʽʚ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʯʝʨʚʦʥʠʭ 

ʚʠʥ ʫ 2014-2024 ʨʦʢʘʭ ʥʘ ʧ'ʷʪʠ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʚʠʥʦʛʨʘʜʥʠʢʽʚ ʫ ʩ. ʐʘʙʦ. 

 

ʈʠʩʫʥʦʢ 3.1. ɼʠʥʘʤʽʢʘ ʟʤʽʥʠ ʜʘʪʠ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ 

ʉʦʚʽʥʴʦʥ 
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ɯʟ ʜʘʥʠʭ ʨʠʩʫʥʢʫ ʚʠʜʥʦ, ʱʦ ʚ 2024 ʨʦʮʽ ʜʘʪʘ ʟʙʦʨʫ ʜʣʷ ʜʽʣʷʥʢʠ Sector 14 

ʙʫʣʘ 1 ʚʝʨʝʩʥʷ. ɺ 2015 ʨʦʮʽ ʚʠʥʦʛʨʘʜ ʟ ʜʽʣʷʥʢʠ Sector 412 ʙʫʚ ʟʽʙʨʘʥʠʡ 10 

ʞʦʚʪʥʷ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʣʽʥʽʡ ʪʨʝʥʜʫ, ʨʘʥʽʰʝ ʚʩʴʦʛʦ ʚʠʥʦʛʨʘʜ ʟʙʠʨʘʚʩʷ ʟ ʜʽʣʷʥʦʢ 

Sector 14 ʪʘ Sector 15, ʘ ʥʘʡʧʟ̔ʥ̔hʝ ʟ ʜʽʣʷʥʢʠ Sector 412. ɼʘʪʠ ʟʙʦʨʫ ʜʣʷ ʚʩʽʭ 

ʜʽʣʷʥʦʢ ʚ 2021, 2014 ʪʘ 2015 ʨʦʮʽ ʙʫʣʠ ʜʫʞʝ ʙʣʠʟʴʢʽ: 6 - 8 ʞʦʚʪʥʷ, 24 - 26 

ʚʝʨʝʩʥʷ ʪʘ 23 - 28 ʚʝʨʝʩʥʷ ʚʽʜʧʦʚʽʜʥʦ. ʅʘʡʰʠʨʰʽ ʜʽʘʧʘʟʦʥʠ ʜʘʪ ʟʙʦʨʫ 

ʚʠʥʦʛʨʘʜʫ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʚ 2016, 2023 ʪʘ 2024: 24 ʚʝʨʝʩʥʷ ï 10 ʞʦʚʪʥʷ, 3 ï 16 

ʚʝʨʝʩʥʷ ʪʘ 1 ï 11 ʚʝʨʝʩʥʷ ʚʽʜʧʦʚʽʜʥʦ. 

ʅʘ ʨʠʩ. 3.2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʠʥʘʤʽʢʫ ʪʝʨʤʽʥʽʚ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ 

ʄʝʨʣʦ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʯʝʨʚʦʥʠʭ ʚʠʥ ʫ 2014-2024 ʨʦʢʘʭ ʥʘ ʪʨʴʦʭ ʦʢʨʝʤʠʭ 

ʜʽʣʷʥʢʘʭ ʫ ʩ. ʐʘʙʦ. 

 

ʈʠʩʫʥʦʢ 3.2. ɼʠʥʘʤʽʢʘ ʟʤʽʥʠ ʜʘʪʠ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ 
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ɺ 2024 ʨʦʮʽ ʜʘʪʘ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ ʜʣʷ ʜʽʣʷʥʢʠ Sector 45 ʙʫʣʘ 

ʥʘʡʙʽʣʴʰ ʨʘʥʥʴʦʶ, 26 ʩʝʨʧʥʷ. ɺ 2016 ʨʦʮʽ ʚʠʥʦʛʨʘʜ ʟ ʜʽʣʷʥʦʢ Sector 20 ʪʘ 

Sector 22 ʙʫʚ ʟʽʙʨʘʥʠʡ 3 ʞʦʚʪʥʷ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʣʽʥʽʡ ʪʨʝʥʜʫ, ʨʘʥʽʰʝ ʚʩʴʦʛʦ 

ʚʠʥʦʛʨʘʜ ʟʙʠʨʘʣʠ ʟ ʜʽʣʷʥʢʠ Sector 45, ʘ ʥʘʡʧʟ̔ʥ̔hʝ ʟ ʜʽʣʷʥʢʠ Sector 22. ɼʘʪʠ 

ʟʙʦʨʫ ʜʣʷ ʚʩʽʭ ʜʽʣʷʥʦʢ ʚ 2014, 2021 ʪʘ 2022 ʨʦʢʘʭ ʙʫʣʠ ʜʫʞʝ ʙʣʠʟʴʢʽ: 24 ï 25 

ʚʝʨʝʩʥʷ, 25 - 27 ʚʝʨʝʩʥʷ ʪʘ 8 ï 9 ʚʝʨʝʩʥʷ ʚʽʜʧʦʚʽʜʥʦ. ʅʘʡʰʠʨʰʽ ʜʽʘʧʘʟʦʥʠ ʜʘʪ 
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ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʚ 2020 ʪʘ 2024 ʨʦʢʘʭ: 27 ʩʝʨʧʥʷ ï 15 ʚʝʨʝʩʥʷ 

ʪʘ 26 ʩʝʨʧʥʷ ï 17 ʚʝʨʝʩʥʷ ʚʽʜʧʦʚʽʜʥʦ. 

ʈʝʟʫʣʴʪʘʪʠ ʦʩʥʦʚʥʠʭ ʜʘʥʠʭ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ ʟʥʘʯʝʥʴ ʧʦ ʜʘʪʘʤ ʟʙʦʨʫ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʜʣʷ ʢʦʞʥʦʾ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʜʽʣʷʥʢʠ ʫ ʩ. 

ʐʘʙʦ ʫ 2014-2024 ʨʦʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣʠʮʽ 3.1. 

ʊʘʙʣʠʮʷ 3.1 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ ʜʘʥʠʭ ʜʘʪʠ ʟʙʦʨʫ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ 

ʇʦʢʘʟʥʠʢ Sector 14 Sector 15 Sector 181 Sector 412 Sector 42 

Mean 19.ɺʝʨ 18.ɺʝʨ 23.ɺʝʨ 24.ɺʝʨ 22.ɺʝʨ 

Standard Error 4,801181 4,422952 3,390836 3,664197 4,001953 

Median 23.ɺʝʨ 23.ɺʝʨ 24.ɺʝʨ 26.ɺʝʨ 24.ɺʝʨ 

Standard Deviation 13,57979 12,51 9,590732 10,36391 11,31923 

Range 36 34 26 29 30 

Minimum 01.ɺʝʨ 03.ɺʝʨ 10.ɺʝʨ 11.ɺʝʨ 08.ɺʝʨ 

Maximum 07.ɾʦʚ 07.ɾʦʚ 06.ɾʦʚ 10.ɾʦʚ 08.ɾʦʚ 

Count 8 8 8 8 8 

Confidence Level(95,0%) 11,35299 10,45862 8,018053 8,664449 9,463114 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʊʘʢ, ʜʣʷ ʜʽʣʷʥʢʠ Sector 14 ʚʽʜʟʥʘʯʝʥʦ ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ̔ ʥʪʝʨʚʘʣʫ ʤʽʞ 

ʜʘʪʘʤʠ ʟʙʦʨʫ ʚ 2014-2024 ʨʦʢʘʭ, ʱʦ ʩʢʣʘʜʘʻ 36 ʜʥʽʚ, ʤʽʞ 1 ʚʝʨʝʩʥʷ ʪʘ 7 ʞʦʚʪʥʷ. 

ɼʣʷ ʽʥʰʠʭ ʜʽʣʷʥʦʢ ʜʽʘʧʘʟʦʥ ʽʥʪʝʨʚʘʣʫ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ ʤʽʩʷʮʷ (26-34 ʜʥʽ). 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʜʘʪʠ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʟʘ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ ʚʩʪʘʥʦʚʣʝʥʦ 

18 ʚʝʨʝʩʥʷ ʜʣʷ ʜʽʣʷʥʢʠ Sector 15 ʪʘ 24 ʚʝʨʝʩʥʷ ʜʣʷ ʜʽʣʷʥʢʠ Sector 412. ʇʨʠ 

ʮʴʦʤʫ ʟʥʘʯʝʥʥʷ ʤʝʜʽʘʥʠ ʜʣʷ ʚʩʽʭ ʜʽʣʷʥʦʢ ʜʫʞʝ ʙʣʠʟʴʢʽ (23-26 ʚʝʨʝʩʥʷ). 

ʇʨʠʡʤʘʶʯʠ ʜʦʚʽʨʯʠʡ ʨʽʚʝʥʴ 95%, ʩʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 3,39 ʜʦ 

4,80, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʟʥʘʯʥʽ ʢʦʣʠʚʘʥʥʷ ʜʘʪ ʟʙʦʨʫ ʫ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʧʝʨʽʦʜʽ. ɺ 

ʪʦʡ ʞʝ ʯʘʩ, ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ ʩʪʘʥʦʚʠʪʴ ʱʝ ʙʽʣʴʰʝ, ʚʽʜ 9,59 ʜʦ 13,58. 

ʈʝʟʫʣʴʪʘʪʠ ʦʩʥʦʚʥʠʭ ʜʘʥʠʭ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ ʟʥʘʯʝʥʴ ʧʦ ʜʘʪʘʤ ʟʙʦʨʫ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ ʜʣʷ ʢʦʞʥʦʾ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʜʽʣʷʥʢʠ ʫ ʩ. ʐʘʙʦ ʫ 2014-

2024 ʨʦʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣʠʮʽ 3.2. 



58 

ʊʘʙʣʠʮʷ 3.2 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ ʜʘʥʠʭ ʜʘʪʠ ʟʙʦʨʫ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ 

ʇʦʢʘʟʥʠʢ Sector 20 Sector 22 Sector 45 

Mean 10.ɺʝʨ 18.ɺʝʨ 17.ɺʝʨ 

Standard Error 5,008697792 4,004461797 4,022259493 

Median 07.ɺʝʨ 19.ɺʝʨ 19.ɺʝʨ 

Standard Deviation 14,16673669 11,32632837 11,37666785 

Range 39 37 35 

Minimum 26.ʉʝʨ 27.ɺʝʨ 26.ɺʝʨ 

Maximum 03.ɾʦʚ 03.ɾʦʚ 30.ɺʝʨ 

Count 8 8 8 

Confidence Level(95,0%) 11,84368827 9,46904748 9,511132343 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʊʘʢ, ʜʣʷ ʜʽʣʷʥʢʠ Sector 20 ʚʽʜʟʥʘʯʝʥʦ ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ̔ ʥʪʝʨʚʘʣʫ ʤʽʞ 

ʜʘʪʘʤʠ ʟʙʦʨʫ ʚ 2014-2024 ʨʦʢʘʭ, ʱʦ ʩʢʣʘʜʘʻ 39 ʜʥʽʚ, ʤʽʞ 26 ʩʝʨʧʥʝʤ ʪʘ 3 

ʞʦʚʪʥʝʤ. ɼʣʷ ʽʥʰʠʭ ʜʽʣʷʥʦʢ ʜʽʘʧʘʟʦʥ ʽʥʪʝʨʚʘʣʫ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 5 ʪʠʞʥʽʚ 

(35-37 ʜʥʽʚ). ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʜʘʪʠ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʟʘ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ 

ʚʩʪʘʥʦʚʣʝʥʦ 17-18 ʚʝʨʝʩʥʷ ʜʣʷ ʜʽʣʷʥʦʢ Sector 45 ʪʘ Sector 22 ʪʘ 10 ʚʝʨʝʩʥʷ ʜʣʷ 

ʜ̔ ʣʷʥʢʠ Sector 20. ʇʨʠ ʮʴʦʤʫ ʟʥʘʯʝʥʥʷ ʤʝʜʽʘʥʠ ʘʥʘʣʦʛʽʯʥʦ ʚʽʜʨʟ̔ʥʷʶʪʴʩʷ: 19 

ʚʝʨʝʩʥʷ ʜʣʷ ʜʽʣʷʥʦʢ Sector 22 ʪʘ Sector 45 ̔  7 ʚʝʨʝʩʥʷ ʜʣʷ Sector 20. ʉʪʘʥʜʘʨʪʥʘ 

ʧʦʭʠʙʢʘ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 4,00 ʜʦ 5,01, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʟʥʘʯʥʽ ʢʦʣʠʚʘʥʥʷ ʜʘʪ ʟʙʦʨʫ 

ʫ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʧʝʨʽʦʜʽ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ ʩʪʘʥʦʚʠʪʴ ʱʝ 

ʙʽʣʴʰʝ, ʚʽʜ 11,33 ʜʦ 14,17. 

ʇʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʘʶʪʴ ʟʤʦʛʫ ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʘʛʘʣʴʥʫ ʪʝʥʜʝʥʮʽʶ 

ʜʦ ʙʽʣʴʰ ʨʘʥʥʴʦʛʦ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʪʘ, ʙʽʣʴʰ 

ʩʪʨʠʤʘʥʫ, ʜʣʷ ʄʝʨʣʦ. ʆʜʥʦʯʘʩʥʠʡ ʘʙʦ ʙʣʠʟʴʢʠʡ ʧʦ ʜʘʪʘʤ ʟʙʽʨ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʨʽʟʥʠʭ ʤʦʞʣʠʚʠʭ ʫʩʢʣʘʜʥʝʥʴ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ, ʧʦʚôʷʟʘʥʠʭ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʧʨʠʡʦʤʫ ʪʘ ʧʝʨʝʨʦʙʢʠ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʠʥʦʛʨʘʜʫ. 

ɺʘʨʽʶʚʘʥʥʷ ʪʝʨʤʽʥʽʚ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʥʘ ʢʦʞʥʽʡ ʦʢʨʝʤʽʡ ʜʽʣʷʥʮʽ ʟʘ 

ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ ʜʦʩʷʛʘʻ 26-36 ʜʥʽʚ ʜʣʷ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʪʘ 35-39 
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ʜʥʽʚ ʜʣʷ ʄʝʨʣʦ. ʄʝʜʽʘʥʥʽ ʟʥʘʯʝʥʥʷ ʜʘʪ ʟʙʦʨʫ ʟʘ ʜʽʣʷʥʢʘʤʠ ʚʘʨʽʶʶʪʴ ʫ ʤʝʞʘʭ 

23-26 ʚʝʨʝʩʥʷ ʜʣʷ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʪʘ 7-19 ʚʝʨʝʩʥʷ ʜʣʷ 

ʄʝʨʣʦ. ʋ 2015 ʨʦʮʽ ʨʽʟʥʠʮʷ ʩʪʘʥʦʚʠʣʘ 1 ʪʠʞʜʝʥʴ, ʚ 2020 ï ʙʽʣʴʰʝ 10 ʜʥʽʚ, ʘ ʚ 

2021 ï ʜʚʘ ʪʠʞʥʽ. ʆʜʥʘʢ, ʫ 2014, 2016 ʪʘ 2024 ʨʦʢʘʭ ʚʠʥʦʛʨʘʜ ʦʙʦʭ ʩʦʨʪʽʚ 

ʟʙʠʨʘʣʠ ʧʨʠʙʣʠʟʥʦ ʚ ʦʜʠʥ ʯʘʩ, 24-26 ʚʝʨʝʩʥʷ, ʧʽʩʣʷ 30 ʚʝʨʝʩʥʷ ʪʘ 26 ʩʝʨʧʥʷ ï 

17 ʚʝʨʝʩʥʷ ʚʽʜʧʦʚʽʜʥʦ. ʋ 2022 ʨʦʮʽ ʚʠʥʦʛʨʘʜ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʥʘ ʜʝʷʢʠʭ 

ʜʽʣʷʥʢʘʭ ʟʙʠʨʘʣʠ ʨʘʥʽʰʝ ʟʘ ʄʝʨʣʦ, ʘ ʚ 2023 ʨʦʮʽ ʚʝʩʴ ʄʝʨʣʦ ʟʽʙʨʘʥʠʡ ʧʽʟʥʽʰʝ. 

ɿʘ 50 ʨʦʢʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ [164; 165] ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʥʦʛʨʘʜ ʩʦʨʪʫ ʂʘʙʝʨʥʝ 

ʉʦʚʽʥʴʦʥ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʙʠʨʘʶʪʴ ʥʘ 4-7 ʜʥʽʚ ʧʽʟʥʽʰʝ ʟʘ ʄʝʨʣʦ. ʆʪʨʠʤʘʥʽ ʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʦʩʪʫʧʦʚʠʡ ʚʽʜʭʽʜ ʚʽʜ ʧʨʠʡʥʷʪʠʭ ʪʝʨʤʽʥʽʚ 

ʚʠʟʨʽʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʪʝʨʫʘʨʫ ɹʽʣʛʦʨʦʜ-ɼʥʽʩʪʨʦʚʩʴʢʦʛʦ ʨʘʡʦʥʫ 

ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʩʦʚʦ ʾʢʦʥʮʝʥʪʨʘʮʽ ʾʮʫʢʨʽʚ. ʅʘ ʨʠʩ. 3.3 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʘʩʦʚʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʮʫʢʨʽʚ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ 

ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʫ 2014 ï 2024 ʨʦʢʘʭ ʟ ʜʚʘʜʮʷʪʠ ʦʢʨʝʤʠʭ ʜʽʣʷʥʦʢ. 

 

ʈʠʩʫʥʦʢ 3.3. ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʮʫʢʨʽʚ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ 

ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 
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ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʮʫʢʨʽʚ ʚʘʨʽʶʚʘʣʘ ʚʽʜ 18,9 ʛ/ʜʤ3 ʚ 2023 ʨʦʮʽ ʜʣʷ 

ʜʽʣʷʥʦʢ Sector 14 ʪʘ Sector 15 ʜʦ 25,5 ʛ/ʜʤ3 ʫ 2021 ʪʘ 2022 ʨʦʢʘʭ ʜʣʷ ʜʽʣʷʥʦʢ 

Sector 42 ʪʘ Sector 182 ʚʽʜʧʦʚʽʜʥʦ. ʉʝʨʝʜʥʽʡ ʚʤʽʩʪ ʮʫʢʨʫ ʚ ʜʘʪʫ ʟʙʦʨʫ 

ʚʠʥʦʛʨʘʜʫ ʟʘ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ ʩʪʘʥʦʚʠʚ 22,4 ʛ/ʜʤ3. ʄʘʢʩʠʤʘʣʴʥʘ ʨʽʟʥʠʮʷ 

ʫ ʤʘʩʦʚʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʫ ʚʠʥʦʛʨʘʜʽ ʚ 2023 ʨʦʮʽ ʥʘ 

ʜʽʣʷʥʢʘʭ Sector 15 (18,9 ʛ/ʜʤ3) ʪʘ Sector 42 ̔  Sector 412 (23,1 ʛ/ʜʤ3). ʅʘʡʤʝʥʰʠʡ 

ʜʽʘʧʘʟʦʥ ʟʥʘʯʝʥʴ ʟʘʬʽʢʩʦʚʘʥʠʡ ʚ 2020 ʨʦʮʽ: ʤʽʞ 22,5 ʛ/ʜʤ3 (Sector 42 ̔  Sector 

14) ʪʘ 23,8 ʛ/ʜʤ3 (Sector 181). 

ʅʘʡʙʽʣʴʰʘ ʚʘʨʽʘʮʽʷ ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʜʣʷ 

ʜʽʣʷʥʦʢ Sector 14 (ʤʽʞ 18,9 ʛ/ʜʤ3 ʚ 2023 ʽ 24,4 ʛ/ʜʤ3 ʚ 2021 ʨʦʮʽ) ʪʘ Sector 42 

(ʤ̔ʞ 20,0 ʛ/ʜʤ3 ʽ 25,5 ʛ/ʜʤ3 ʫ 2015 ʽ 2021 ʚʽʜʧʦʚʽʜʥʦ). ʅʘʡʤʝʥʰʠʡ ʜʽʘʧʘʟʦʥ 

ʟʥʘʯʝʥʴ ʟʘ ʜʦʩʣʽʜʞʫʚʘʥʽ ʨʦʢʠ ʫ ʚʠʥʦʛʨʘʜʽ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʟ ʜʽʣʷʥʢʠ 

Sector 181 (20,8 ʛ/ʜʤ3 ʚ 2022 ʪʘ 23,8 ʛ/ʜʤ3 ʚ 2020 ʽ 2024) 

ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʮʫʢʨʽʚ ʫ ʚʠʥʦʛʨʘʜʽ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʟ 

ʜʽʣʷʥʢʠ Sector 14 ʚ 2024 ʨʦʮʽ, ʢʦʣʠ ʚʽʜʙʫʚʩʷ ʥʘʡʙʽʣʴʰ ʨʘʥʥʽʡ ʟʙʽʨ ʚʠʥʦʛʨʘʜʫ 1 

ʚʝʨʝʩʥʷ, ʩʪʘʥʦʚʠʚ 21,7 ʛ/ʜʤ3. ɺ ʪʦʡ ʞʝ ʯʘʩ ʥʘʡʧʽʟʥʽʰʠʡ ʟʙʽʨ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ 

ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʟ ʜʽʣʷʥʢʠ Sector 412, 10 ʞʦʚʪʥʷ 2016 ʨʦʢʫ, ʚʽʜʙʫʚʩʷ ʧʨʠ 

ʚʤʽʩʪʽ ʮʫʢʨʫ 22,3 ʛ/ʜʤ3. 

ʅʘ ʨʠʩ. 3.4 ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʘʩʦʚʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʮʫʢʨʽʚ ʧʽʜ ʯʘʩ ʟʙʦʨʫ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ ʫ 2014 ï 2024 ʨʦʢʘʭ ʟ ʚʦʩʴʤʠ ʦʢʨʝʤʠʭ ʜʽʣʷʥʦʢ.  

ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʮʫʢʨʽʚ ʚʘʨʽʶʚʘʣʘ ʚʽʜ 18,4 ʛ/ʜʤ3 ʚ 2020 ʨʦʮʽ ʜʣʷ 

ʜʽʣʷʥʢʠ Sector 22 ʜʦ 27,8 ʛ/ʜʤ3 ʫ 2014 ʨʦʮʽ ʜʣʷ ʜʽʣʷʥʢʠ Sector 13. ʉʝʨʝʜʥʷ 

ʤʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʮʫʢʨʽʚ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʟʘ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ 

ʩʪʘʥʦʚʠʚ 22,4 ʛ/ʜʤ3. ʄʘʢʩʠʤʘʣʴʥʘ ʨʽʟʥʠʮʷ ʚʤʽʩʪʫ ʮʫʢʨʫ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʚ 2020 

ʨʦʮʽ ʥʘ ʜʽʣʷʥʢʘʭ Sector 22 (18,4 ʛ/ʜʤ3) ʪʘ Sector 20 (26,2 ʛ/ʜʤ3). ʅʘʡʤʝʥʰʠʡ 

ʜʽʘʧʘʟʦʥ ʟʥʘʯʝʥʴ ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ ʟʘʬʽʢʩʦʚʘʥʠʡ ʚ 2016 ʨʦʮʽ: ʤʽʞ 

21,6 ʛ/ʜʤ3 (Sector 45) ʪʘ 23,4 ʛ/ʜʤ3 (Sector 20). 
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ʈʠʩʫʥʦʢ 3.4. ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʮʫʢʨʽʚ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ 

ʩʦʨʪʫ ʄʝʨʣʦ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʅʘʡʙʽʣʴʰʘ ʚʘʨʽʘʮʽʷ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʜʣʷ ʜʽʣʷʥʦʢ Sector 13 (ʤʽʞ 21,2 ʛ/ʜʤ3 

ʚ 2022 ʽ 27,8 ʛ/ʜʤ3 ʚ 2014 ʨʦʢʘʭ) ʪʘ Sector 22 (ʤʽʞ 18,4 ʛ/ʜʤ3 ʽ 23,9 ʛ/ʜʤ3 ʫ 2020 

ʽ 2023 ʚʽʜʧʦʚʽʜʥʦ). ʅʘʡʤʝʥʰʠʡ ʜʽʘʧʘʟʦʥ ʟʥʘʯʝʥʴ ʟʘ ʜʦʩʣʽʜʞʫʚʘʥʽ ʨʦʢʠ ʫ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ ʟ ʜʽʣʷʥʢʠ Sector 46 (21,4 ʛ/ʜʤ3 ʚ 2020 ʪʘ 24,1 ʛ/ʜʤ3 2014) 

ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʮʫʢʨʽʚ ʫ ʚʠʥʦʛʨʘʜʽ ʩʦʨʪʫ ʄʝʨʣʦ ʟ ʜʽʣʷʥʦʢ Sector 14 

ʚ 2024 ʨʦʮʽ, ʢʦʣʠ ʚʽʜʙʫʚʩʷ ʥʘʡʙʽʣʴʰ ʨʘʥʥʽʡ ʟʙʽʨ, 26 ʩʝʨʧʥʷ, ʩʪʘʥʦʚʠʚ 24,5 ʛ/ʜʤ3 

ʥʘ ʜʽʣʷʥʮʽ Sector 45, 25,2 ʛ/ʜʤ3 ï Sector 211, 25,4 ʛ/ʜʤ3 ï Sector 212. ɺ ʪʦʡ ʞʝ 

ʯʘʩ, ʥʘʡʙʽʣʴʰ ʧʽʟʥʽʡ ʟʙʽʨ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ ʟ ʜʽʣʷʥʢʠ Sector 13, 6 ʞʦʚʪʥʷ 

2016 ʨʦʢʫ, ʚʽʜʙʫʚʩʷ ʧʨʠ ʤʘʩʦʚʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ 21,8 ʛ/ʜʤ3. 

ʈʝʟʫʣʴʪʘʪʠ ʦʩʥʦʚʥʠʭ ʜʘʥʠʭ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ ʟʥʘʯʝʥʴ ʤʘʩʦʚʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʜʣʷ 

ʢʦʞʥʦʾ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʜʽʣʷʥʢʠ ʫ 2014-2024 ʨʦʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʽ 3.3. 

ʊʘʢ, ʜʣʷ ʜʽʣʷʥʢʠ Sector 14 ʚʽʜʟʥʘʯʝʥʦ ʥʘʡʙʣ̔ʴʰʝ ʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʫ 

ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ, 

ʱʦ ʩʢʣʘʜʘʻ 5,5 ʛ/ʜʤ3. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʜʣʷ ʜʽʣʷʥʢʠ Sector 181 ʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʫ 

ʩʢʣʘʜʘʻ ʣʠʰʝ 3 ʛ/ʜʤ3. ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ 
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ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ ʨʽʚʥʷʭ ʚʽʜ 21,2 ʛ/ʜʤ3 ʜʣʷ ʜʽʣʷʥʢʠ Sector 15 ʜʦ 22,7 ʛ/ʜʤ3 ʜʣʷ 

Sector 42. ʄʝʜʽʘʥʥʽ ʟʥʘʯʝʥʥʷ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʩʭʦʞʠʭ ʨʽʚʥʷʭ ʤʽʞ 21,2 ʛ/ʜʤ3 ʪʘ 

22,8 ʛ/ʜʤ3. ʉʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 0,37 ï 0,57, ʘ ʩʪʘʥʜʘʨʪʥʝ 

ʚʽʜʭʠʣʝʥʥʷ 1,04 ï 1,62. ʊʘʢʽ ʟʥʘʯʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʮʫʢʨʽʚ 

ʷʢ ʦʩʥʦʚʥʦʛʦ ʧʨʠ ʚʠʙʦʨʽ ʜʘʪʠ ʟʙʦʨʫ ʪʘ ʥʝʟʥʘʯʥʽ ʢʦʣʠʚʘʥʥʷ ʫ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ 

ʧʝʨʽʦʜʽ. 

ʊʘʙʣʠʮʷ 3.3  

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ ʜʘʥʠʭ ʤʘʩʦʚʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ 

ʇʦʢʘʟʥʠʢ Sector 14 Sector 15 Sector 181 Sector 412 Sector 42 

Mean 21,8 21,2 22,4 22,2 22,7 

Standard Error 0,5738776 0,5267556 0,3665132 0,4048986 0,5213168 

Median 22,1 21,2 22,3 22,4 22,8 

Standard Deviation 1,6231709 1,4898897 1,0366559 1,1452261 1,4745066 

Range 5,5 4,2 3 3,7 4,9 

Minimum 18,9 18,9 20,8 19,6 20,6 

Maximum 24,4 23,1 23,8 23,3 25,5 

Count 8 8 8 8 8 

Confidence Level(95,0%) 1,3570049 1,2455790 0,8666660 0,9574330 1,2327183 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʈʝʟʫʣʴʪʘʪʠ ʦʩʥʦʚʥʠʭ ʜʘʥʠʭ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ ʟʥʘʯʝʥʴ ʤʘʩʦʚʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ ʜʣʷ ʢʦʞʥʦʾ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʜʽʣʷʥʢʠ ʫ 2014-2024 ʨʦʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʽ 3.4. 

ɼʣʷ ʜʽʣʷʥʢʠ Sector 22 ʚʽʜʟʥʘʯʝʥʦ ʥʘʡʙʣ̔ʴʰʝ ʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʫ ʤʘʩʦʚʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ, ʱʦ ʩʢʣʘʜʘʻ 5,5 

ʛ/ʜʤ3. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʜʣʷ ʜʽʣʷʥʢʠ Sector 45 ʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʫ ʩʢʣʘʜʘʻ 3,6 ʛ/ʜʤ3. 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ ʨʽʚʥʷʭ ʚʽʜ 21,8 ʛ/ʜʤ3 ʜʣʷ ʜʽʣʷʥʢʠ Sector 22 

ʜʦ 24,0 ʛ/ʜʤ3 ʜʣʷ Sector 20. ʄʝʜʽʘʥʥʽ ʟʥʘʯʝʥʥʷ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʩʭʦʞʠʭ ʨʽʚʥʷʭ 

ʤʽʞ 22,3 ʛ/ʜʤ3 ʪʘ 24,0 ʛ/ʜʤ3. ʉʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 0,58 ï 

0,62, ʘ ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ 1,64 ï 1,76. ʊʘʢʽ ʟʥʘʯʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ 
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ʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʮʫʢʨʽʚ ʷʢ ʦʩʥʦʚʥʦʛʦ ʧʨʠ ʚʠʙʦʨʽ ʜʘʪʠ ʟʙʦʨʫ ʪʘ ʥʝʟʥʘʯʥʽ 

ʢʦʣʠʚʘʥʥʷ ʫ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʧʝʨʽʦʜʽ. 

 

ʊʘʙʣʠʮʷ 3.4 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ ʜʘʥʠʭ ʤʘʩʦʚʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ 

ʇʦʢʘʟʥʠʢ Sector 20 Sector 22 Sector 45 

Mean 24,0 21,8 22,9 

Standard Error 0,597252639 0,620515339 0,579407795 

Median 24,0 22,3 23,1 

Standard Deviation 1,689285563 1,755082416 1,638812724 

Range 5,2 5,5 3,6 

Minimum 21,0 18,4 20,9 

Maximum 26,2 23,9 24,5 

Count 8 8 8 

Confidence Level(95,0%) 1,412278074 1,467285619 1,370081724 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʄʝʜʽʘʥʥʽ ʟʥʘʯʝʥʥʷ ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ ʜʣʷ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ 

ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʟʘ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ ʥʘ ʨʽʟʥʠʭ ʜʽʣʷʥʢʘʭ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʤʝʞʘʭ 21,2-22,8 ʛ/ʜʤ3, ʜʣʷ ʄʝʨʣʦ ï 22,3-24,0 ʛ/ʜʤ3. ɺ 2015, 2016 ʪʘ 2020 ʨʦʢʘʭ 

ʟʘʬʽʢʩʦʚʘʥʽ ʜʽʘʧʘʟʦʥʠ ʟʥʘʯʝʥʥʷ ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ ʫ ʚʠʥʦʛʨʘʜʽ ʩʦʨʪʫ 

ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʚ ʤʝʞʘʭ 20,6-23,2 ʛ/ʜʤ3, 20,0-23,1 ʛ/ʜʤ3 ʪʘ 22,2-25,0 ʛ/ʜʤ3 

ʚʽʜʧʦʚʽʜʥʦ. ʅʘ ʧʨʦʪʠʚʘʛʫ, 2022, 2023 ʪʘ 2024 ʨʦʢʠ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʜʫʞʝ 

ʰʠʨʦʢʠʤ ʜʽʘʧʘʟʦʥʦʤ ʚʤʽʩʪʫ ʮʫʢʨʽʚ: 20,1-25,5 ʛ/ʜʤ3, 18,9-25,2 ʛ/ʜʤ3 ʪʘ 19,6-25,3 

ʛ/ʜʤ3. ɺ 2014 ï 20,4-24,3 ʛ/ʜʤ3, 2021 ï 21,2-25,5 ʛ/ʜʤ3. 

ɼʣʷ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʜʽʘʧʘʟʦʥʠ ʟʥʘʯʝʥʥʷ ʤʘʩʦʚʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ 21,6-23,4 ʛ/ʜʤ3 ʫ 2016 ʨʦʮʽ, 22,6-24,7 ʛ/ʜʤ3 ï ʫ 2023 ʨʦʮʽ, 

22,7-25,4 ʛ/ʜʤ3 ï ʫ 2024 ʨʦʮʽ, 20,9-24,5 ʛ/ʜʤ3 ï ʫ 2015, 21,1-24,7 ʛ/ʜʤ3 ï ʫ 2021, 

23,2-27,8 ʛ/ʜʤ3 ï ʫ 2014 ʨʦʮʽ, 20,6-26,2 ʛ/ʜʤ3 ï ʫ 2022 ʨʦʮʽ, 18,4-26,2 ʛ/ʜʤ3 ï ʫ 

2020 ʨʦʮʽ. 
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ɿʥʘʯʝʥʥʷ ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ ʜʣʷ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ 

ʉʦʚʽʥʴʦʥ ʜʣʷ ʨʽʟʥʠʭ ʜʽʣʷʥʦʢ ʚ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ ʚʘʨʽʶʚʘʣʦʩʴ ʚ ʤʝʞʘʭ 3,0 

ʛ/ʜʤ3 ʥʘ Sector 181 ʜʦ 4,9 ʛ/ʜʤ3 ʪʘ 5,5 ʛ/ʜʤ3 ʥʘ Sector 42 ʪʘ Sector 14. ʋ ʚʠʥʦʛʨʘʜʽ 

ʩʦʨʪʫ ʄʝʨʣʦ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʫ 3,6 ʛ/ʜʤ3 ʥʘ Sector 45, 5,2 ʛ/ʜʤ3 

ï Sector 20, 5,5 ʛ/ʜʤ3 ï Sector 22. ɿ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʚʽʜʟʥʘʯʘʻʤʦ ʟʙʽʣʴʰʝʥʥʷ 

ʚʘʨʽʘʪʠʚʥʦʩʪʽ ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ, ʷʢ ʦʩʥʦʚʥʦʛʦ ʷʢʽʩʥʦʛʦ ʧʦʢʘʟʥʠʢʘ 

ʚʠʟʨʽʚʘʥʥʷ, ʫ ʚʠʥʦʛʨʘʜʫ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʯʝʨʚʦʥʠʭ ʚʠʥ ʟʘ ʦʩʪʘʥʥʽ 10 ʨʦʢʽʚ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʤʽʩʪʫ ʩʧʠʨʪʫ. ʅʘ ʨʠʩ. 3.5 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʠʥʘʤʽʢʫ ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʤʽʩʪʫ ʩʧʠʨʪʫ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ 

ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʟ 2014 ʧʦ 2024 ʨʦʢʠ. 

 

ʈʠʩʫʥʦʢ 3.5. ʇʦʪʝʥʮʽʡʥʠʡ ʚʤʽʩʪ ʩʧʠʨʪʫ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ 

ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ɼʽʘʧʘʟʦʥ ʟʥʘʯʝʥʴ ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʤʽʩʪʫ ʩʧʠʨʪʫ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 

11,2%ʦʙ ʚ 2023 ʨʦʮʽ ʥʘ ʜʽʣʷʥʢʘʭ Sector 14 ʪʘ Sector 15 ʜʦ 15,2%ʦʙ ʚ 2021 ʨʦʮʽ 

ʥʘ ʜʽʣʷʥʮʽ Sector 42. ɽʢʩʧʦʥʝʥʪʥʽ ʣʽʥʽʾ ʪʨʝʥʜʫ ʧʦʢʘʟʫʶʪʴ ʚʽʜʩʫʪʥʽʩʪʴ ʟʥʘʯʥʠʭ 

ʢʦʣʠʚʘʥʴ ʪʘ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʧʦʪʝʥʮʽʡʥʠʤ ʚʤʽʩʪʦʤ ʩʧʠʨʪʫ ʪʘ ʨʦʢʘʤʠ ʚʨʦʞʘʶ. 

ʅʘ ʨʠʩ. 3.6 ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʠʥʘʤʽʢʫ ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʤʽʩʪʫ ʩʧʠʨʪʫ ʫ 

ʚʠʥʦʛʨʘʜʽ ʩʦʨʪʫ ʄʝʨʣʦ ʟ 2014 ʧʦ 2024 ʨʦʢʠ ʧʽʜ ʯʘʩ ʟʙʦʨʫ. 
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ʈʠʩʫʥʦʢ 3.6. ʇʦʪʝʥʮʽʡʥʠʡ ʚʤʽʩʪ ʩʧʠʨʪʫ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ 

ʩʦʨʪʫ ʄʝʨʣʦ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ɼʽʘʧʘʟʦʥ ʟʥʘʯʝʥʴ ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʤʽʩʪʫ ʩʧʠʨʪʫ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 

11,0%ʦʙ ʜʦ 15,6%ʦʙ ʚ 2020 ʨʦʮʽ ʥʘ ʜʽʣʷʥʢʘʭ Sector 22 ʪʘ Sector 20 ʚʽʜʧʦʚʽʜʥʦ. 

ɽʢʩʧʦʥʝʥʪʥʽ ʣʽʥʽʾ ʪʨʝʥʜʫ ʧʦʢʘʟʫʶʪʴ ʚʽʜʩʫʪʥʽʩʪʴ ʟʥʘʯʥʠʭ ʢʦʣʠʚʘʥʴ ʪʘ 

ʚʠʨʘʞʝʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʤʽʩʪʫ ʩʧʠʨʪʫ ʪʘ ʨʦʢʽʚ ʟʙʦʨʫ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʚʧʣʠʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ ʧʦʪʝʥʮʽʡʥʠʡ ʚʤʽʩʪ ʩʧʠʨʪʫ ʟʘ ʜʦʩʣʽʜʞʫʚʘʥʠʡ 

ʧʝʨʽʦʜ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʩʦʚʦ ʾʢʦʥʮʝʥʪʨʘʮʽ ʾʪʠʪʨʦʚʘʥʠʭ ʢʠʩʣʦʪ. 

ʅʘ ʨʠʩ. 3.7 ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʘʩʦʚʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʪʠʪʨʦʚʘʥʠʭ ʢʠʩʣʦʪ ʚʠʥʦʛʨʘʜʫ 

ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʫ 2014-2024 ʨʦʢʘʭ ʥʘ ʧôʷʪʠ ʨʽʟʥʠʭ 

ʜʽʣʷʥʢʘʭ. 

ʅʘʡʥʠʞʯʘ ʟʘʛʘʣʴʥʘ ʢʠʩʣʦʪʥʽʩʪʴ ʟʘʬʽʢʩʦʚʘʥʘ ʚ 2014 ʨʦʮʽ ʥʘ ʜʽʣʷʥʮʽ Sector 

15 ï 5,20 ʛ/ʜʤ3. ʅʘʡʚʠʱʘ ï ʚ 2021 ʨʦʮʽ, ʜʽʣʷʥʢʘ Sector 14, 9,40 ʛ/ʜʤ3. ɿʥʘʯʝʥʥʷ 

ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʠʪʨʦʚʘʥʠʭ ʢʠʩʣʦʪ ʚ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ ʜʣʷ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʚʩʪʘʥʦʚʣʝʥʦ ʚ ʜʽʘʧʘʟʦʥʘʭ 2,4 ʛ/ʜʤ3 ʚ 2014, 

0,90 ʛ/ʜʤ3 ʚ 2015, 2,10 ʛ/ʜʤ3 ʚ 2016, 0,7 ʛ/ʜʤ3 ʚ 2020, 2,60 ʛ/ʜʤ3 ʚ 2021, 1,80 ʛ/ʜʤ3 

ʚ 2022, 2,50 ʛ/ʜʤ3 ʚ 2023 ʪʘ 1,30 ʛ/ʜʤ3 ʚ 2024 ʨʦʢʘʭ. 
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ʈʠʩʫʥʦʢ 3.7. ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʪʠʪʨʦʚʘʥʠʭ ʢʠʩʣʦʪ ʧʽʜ ʯʘʩ ʟʙʦʨʫ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʤʘʩʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʮʫʢʨʽʚ ʪʘ ʪʠʪʨʦʚʘʥʠʭ ʢʠʩʣʦʪ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ 

ʫ 2014 ʨʦʮʽ ʩʪʘʥʦʚʠʣʦ 22,2 ʛ/ʜʤ3 ʪʘ 6,32 ʛ/ʜʤ3, ʚ 2022 - 22,0 ʛ/ʜʤ3 ʪʘ 7,36 ʛ/ʜʤ3 

ʚʽʜʧʦʚʽʜʥʦ. ʆʜʥʘʢ, ʥʘ ʜʽʣʷʥʮʽ Sector 42 ʚ 2014 ʨʦʮʽ ʧʨʠ ʚʤʽʩʪʽ ʮʫʢʨʫ 23,2 ʛ/ʜʤ3 

ʪʠʪʨʦʚʘʥʘ ʢʠʩʣʦʪʥʽʩʪʴ ʩʪʘʥʦʚʠʣʘ 6,50 ʛ/ʜʤ3, ʪʦʜʽ ʷʢ ʥʘ ʜʽʣʷʥʮʽ Sector 15 ï 20,4 

ʛ/ʜʤ3 ʪʘ 5,20 ʛ/ʜʤ3 ʚ̔ ʜʧʦʚʽʜʥʦ. ɺ 2020 ʨʦʮʽ ʧʨʠ ʩʝʨʝʜʥʴʦʤʫ ʟʥʘʯʝʥʥʽ ʤʘʩʦʚʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ 23,3 ʛ/ʜʤ3 ʤʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʪʠʪʨʦʚʘʥʠʭ ʢʠʩʣʦʪ 

ʩʪʘʥʦʚʠʣʘ 6,14 ʛ/ʜʤ3. ɺ 2021: 23,1 ʛ/ʜʤ3 ʪʘ 8,64 ʛ/ʜʤ3 ʚʽʜʧʦʚʽʜʥʦ. ɸʥʘʣʦʛʽʯʥʦ, ʚ 

2021 ʨʦʮʽ ʧʨʠ ʚʤʽʩʪʽ ʮʫʢʨʫ 25,5 ʛ/ʜʤ3 ʥʘ ʜʽʣʷʥʮʽ Sector 42 ʪʠʪʨʦʚʘʥʘ 

ʢʠʩʣʦʪʥʽʩʪʴ ʩʪʘʥʦʚʠʣʘ 6,80 ʛ/ʜʤ3, ʪʦʜʽ ʷʢ ʥʘ ʜʽʣʷʥʮʽ Sector 15 - 23,1 ʛ/ʜʤ3 ʪʘ 

9,10 ʛ/ʜʤ3 ʚʽʜʧʦʚʽʜʥʦ. ɺ 2024 ʨʦʮʽ ʥʘ ʜʽʣʷʥʢʘʭ Sector 181 ʪʘ Sector 412 ï 23,8 

ʛ/ʜʤ3 ʽ 7,90 ʛ/ʜʤ3 ʪʘ 19,6 ʛ/ʜʤ3 ʽ 7,30 ʛ/ʜʤ3. 

ɼʣʷ ʜʽʣʷʥʢʠ Sector 14 ʟʘʬʽʢʩʦʚʘʥʦ ʤʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʮʫʢʨʽʚ ʧʽʜ ʯʘʩ 

ʟʙʦʨʫ ʚ 2014 ʨʦʮʽ ʥʘ ʨʽʚʥʽ 22,6 ʛ/ʜʤ3 ʧʨʠ ʪʠʪʨʦʚʘʥʽʡ ʢʠʩʣʦʪʥʦʩʪʽ 5,60 ʛ/ʜʤ3 , ʚ 

2021 ʨʦʮʽ 22,5 ʛ/ʜʤ3 ʪʘ 9,40 ʛ/ʜʤ3 ʚʽʜʧʦʚʽʜʥʦ.  
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ʅʘ ʨʠʩ. 3.8 ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʘʩʦʚʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʪʠʪʨʦʚʘʥʠʭ ʢʠʩʣʦʪ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʫ 2014-2024 ʨʦʢʘʭ ʟ ʪʨʴʦʭ ʨʽʟʥʠʭ ʜʽʣʷʥʦʢ. 

 

ʈʠʩʫʥʦʢ 3.8. ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʪʠʪʨʦʚʘʥʠʭ ʢʠʩʣʦʪ ʧʽʜ ʯʘʩ ʟʙʦʨʫ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʅʘʡʥʠʞʯʝ ʟʥʘʯʝʥʥʷ ʟʘʬʽʢʩʦʚʘʥʝ ʚ 2023 ʨʦʮʽ ʥʘ ʜʽʣʷʥʮʽ Sector 45 ï 4,10 

ʛ/ʜʤ3. ʅʘʡʚʠʱʝ ï ʚ 2020 ʨʦʮʽ, ʜʽʣʷʥʢʘ Sector 22, 10,60 ʛ/ʜʤ3 ʪʘ ʚ 2021 ʨʦʮʽ ʥʘ 

ʜʽʣʷʥʮʽ Sector 20 ï 9,50 ʛ/ʜʤ3. ɿʥʘʯʝʥʥʷ ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʠʪʨʦʚʘʥʠʭ 

ʢʠʩʣʦʪ ʚ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ ʜʣʷ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʚ 

ʜʽʘʧʘʟʦʥʘʭ 4,30-6,90 ʛ/ʜʤ3 ʚ 2014, 5,10-7,60 ʛ/ʜʤ3 ʚ 2015, 6,20-7,90 ʛ/ʜʤ3 ʚ 2016, 

5,30-10,60 ʛ/ʜʤ3 ʚ 2020, 8,30-9,50 ʛ/ʜʤ3 ʚ 2021, 6,70-7,90 ʛ/ʜʤ3 ʚ 2022, 4,10-7,10 

ʛ/ʜʤ3 ʚ 2023 ʪʘ 5,60-6,80 ʛ/ʜʤ3 ʚ 2024 ʨʦʢʘʭ. 

ʈʝʟʫʣʴʪʘʪʠ ʦʩʥʦʚʥʠʭ ʜʘʥʠʭ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ ʟʥʘʯʝʥʴ ʤʘʩʦʚʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʠʪʨʦʚʘʥʠʭ ʢʠʩʣʦʪ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ 

ʉʦʚʽʥʴʦʥ ʜʣʷ ʢʦʞʥʦʾ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʜʽʣʷʥʢʠ ʫ 2014-2024 ʨʦʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 

ʪʘʙʣʠʮʽ 3.5. 

ɼʣʷ ʜʽʣʷʥʦʢ Sector 15 ʪʘ Sector 14 ʚʽʜʟʥʘʯʝʥʦ ʥʘʡʙʣ̔ʴʰ̔ ʟʥʘʯʝʥʥʷ 

ʽʥʪʝʨʚʘʣʫ ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʠʪʨʦʚʘʥʠʭ ʢʠʩʣʦʪ ʧ̔ ʜ ʯʘʩ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ 

ʩʦʨʪʫ ʂʘʙʝʨʝʥʝ ʉʦʚʽʥʴʦʥ, ʱʦ ʩʢʣʘʜʘʻ 3,80 ʪʘ 3,90 ʛ/ʜʤ3 ʚʽʜʧʦʚʽʜʥʦ. ɺ ʪʦʡ ʞʝ 

ʯʘʩ, ʜʣʷ ʜʽʣʷʥʢʠ Sector 42 ʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʫ ʩʢʣʘʜʘʻ ʣʠʰʝ 2,10 ʛ/ʜʤ3. ʉʝʨʝʜʥʻ 
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ʟʥʘʯʝʥʥʷ ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʠʪʨʦʚʘʥʠʭ ʢʠʩʣʦʪ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ ʨʽʚʥʷʭ ʚʽʜ 

6,70 ʛ/ʜʤ3 ʜʣʷ ʜʽʣʷʥʢʠ Sector 42 ʜʦ 7,61 ʛ/ʜʤ3 ʜʣʷ Sector 14. ʄʝʜʽʘʥʥʽ ʟʥʘʯʝʥʥʷ 

ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʩʭʦʞʠʭ ʨʽʚʥʷʭ ʤʽʞ 6,55 ʪʘ 7,75 ʛ/ʜʤ3. ʉʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 0,26 ï 0,44, ʘ ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ 0,74 ï 1,26. ʊʘʢʽ 

ʟʥʘʯʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʚʪʦʨʠʥʥʝ ʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʪʠʪʨʦʚʘʥʠʭ ʢʠʩʣʦʪ ʧʨʠ 

ʚʠʙʦʨʽ ʜʘʪʠ ʟʙʦʨʫ ʪʘ ʥʝʟʥʘʯʥʽ ʢʦʣʠʚʘʥʥʷ ʫ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʧʝʨʽʦʜʽ. 

ʊʘʙʣʠʮʷ 3.5 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ ʜʘʥʠʭ ʤʘʩʦʚʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʠʪʨʦʚʘʥʠʭ ʢʠʩʣʦʪ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ 

ʉʦʚʽʥʴʦʥ 

ʇʦʢʘʟʥʠʢ Sector 14 Sector 15 Sector 181 Sector 412 Sector 42 

Mean 7,61 7,50 7,46 7,30 6,70 

Standard Error 0,423184 0,444008 0,34066 0,311677 0,260494 

Median 7,75 7,60 7,45 7,30 6,55 

Standard Deviation 1,196946 1,255843 0,963531 0,881557 0,736788 

Range 3,80 3,90 2,90 3,00 2,10 

Minimum 5,60 5,20 6,00 6,00 5,80 

Maximum 9,40 9,10 8,90 9,00 7,90 

Count 8 8 8 8 8 

Confidence Level(95,0%) 1,000671 1,049911 0,805532 0,737 0,615971 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʈʝʟʫʣʴʪʘʪʠ ʦʩʥʦʚʥʠʭ ʜʘʥʠʭ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ ʟʥʘʯʝʥʴ ʤʘʩʦʚʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʠʪʨʦʚʘʥʠʭ ʢʠʩʣʦʪ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ ʜʣʷ 

ʢʦʞʥʦʾ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʜʽʣʷʥʢʠ ʫ 2014-2024 ʨʦʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʽ 3.6. 

ɼʣʷ ʜʽʣʷʥʢʠ Sector 22 ʚʽʜʟʥʘʯʝʥʦ ʥʘʡʙʣ̔ʴʰ̔ ʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʫ ʤʘʩʦʚʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʠʪʨʦʚʘʥʠʭ ʢʠʩʣʦʪ ʧ̔ ʜ ʯʘʩ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ, ʱʦ 

ʩʢʣʘʜʘʻ 5,00 ʛ/ʜʤ3. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʜʣʷ ʜʽʣʷʥʢʠ Sector 45 ʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʫ 

ʩʢʣʘʜʘʻ 4,20 ʛ/ʜʤ3. ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʠʪʨʦʚʘʥʠʭ ʢʠʩʣʦʪ 

ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ ʨʽʚʥʷʭ ʚʽʜ 6,21 ʛ/ʜʤ3 ʜʣʷ ʜʽʣʷʥʢʠ Sector 45 ʜʦ 7,65 ʛ/ʜʤ3 ʜʣʷ 

Sector 22. ʄʝʜʽʘʥʥʽ ʟʥʘʯʝʥʥʷ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʩʭʦʞʠʭ ʨʽʚʥʷʭ ʤʽʞ 6,45 ʪʘ 7,65 

ʛ/ʜʤ3. ʉʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 0,52 ï 0,55, ʘ ʩʪʘʥʜʘʨʪʥʝ 

ʚʽʜʭʠʣʝʥʥʷ 1,47 ï 1,55. ʊʘʢʽ ʟʥʘʯʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʙʽʣʴʰʫ ʚʘʨʽʘʪʠʚʥʽʩʪʴ 



69 

ʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʪʠʪʨʦʚʘʥʠʭ ʢʠʩʣʦʪ ʫ ʚʠʥʦʛʨʘʜʽ ʩʦʨʪʫ ʄʝʨʣʦ ʧʦʨʽʚʥʷʥʦ ʜʦ 

ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʫ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʧʝʨʽʦʜʽ. 

ʊʘʙʣʠʮʷ 3.6 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ ʜʘʥʠʭ ʤʘʩʦʚʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʠʪʨʦʚʘʥʠʭ ʢʠʩʣʦʪ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ 

ʇʦʢʘʟʥʠʢ Sector 20 Sector 22 Sector 45 

Mean 6,60 7,65 6,21 

Standard Error 0,548699762 0,54869976 0,518389505 

Median 6,95 7,65 6,45 

Standard Deviation 1,55195729 1,55195729 1,466226936 

Range 4,80 5,00 4,20 

Minimum 4,70 5,60 4,10 

Maximum 9,50 10,60 8,30 

Count 8 8 8 

Confidence Level(95,0%) 1,297468764 1,29746876 1,225796395 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ɿʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʽʚ ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʠʪʨʦʚʘʥʠʭ ʢʠʩʣʦʪ ʜʣʷ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʪʘ ʄʝʨʣʦ ʧʦ ʢʦʞʥʽʡ ʦʢʨʝʤʽʡ ʜʽʣʷʥʮʽ ʟʘ 

ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ ʚʽʜʨʽʟʥʷʶʪʴʩʷ. ʊʘʢ, ʜʣʷ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʚ ʩʝʨʝʜʥʴʦʤʫ 

ʽʥʪʝʨʚʘʣ ʩʢʣʘʜʘʚ 3,00 ʛ/ ʜʤ3, ʪʦʜʽ ʷʢ ʜʣʷ ʄʝʨʣʦ ï 4,60 ʛ/ʜʤ3. ɺʘʨʽʘʪʠʚʥʦʩʪʽ 

ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʠʪʨʦʚʘʥʠʭ ʢʠʩʣʦʪ, ʷʢ ʽ ʫ ʚʠʧʘʜʢʫ ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʮʫʢʨʽʚ, ʪʘʢʦʞ ʟʙʽʣʴʰʫʶʪʴʩʷ ʫ ʚʠʥʦʛʨʘʜʽ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʯʝʨʚʦʥʠʭ ʚʠʥ ʟʘ 

ʦʩʪʘʥʥʽ 10 ʨʦʢʽʚ. ʂʨʽʤ ʪʦʛʦ, ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʽʥʪʝʨʚʘʣʘʭ ʫ ʚʠʥʦʛʨʘʜʽ ʩʦʨʪʫ 

ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʪʘ ʄʝʨʣʦ ʩʚʽʜʯʘʪʴ ʧʨʦ ʨʽʟʥʠʮʶ ʫ ʯʫʪʪʻʚʦʩʪʽ ʜʦ ʫʤʦʚ ʟʤʽʥʠ 

ʢʣʽʤʘʪʫ. ɺʽʜʩʣʽʜʢʦʚʫʚʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʴ ʪʘʢʠʭ ʟʤʽʥ ʻ ʜʦʜʘʪʢʦʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ 

ʜʣʷ ʩʚʦʻʯʘʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʷʤʢʫ ʧʝʨʝʨʦʙʢʠ ʚʠʥʦʛʨʘʜʫ ʪʘ ʥʘʙʦʨʫ 

ʝʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ. ɺʘʨʽʘʪʠʚʥʽʩʪʴ ʪʘ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʚʧʣʠʚʫ ʟʤʽʥʠ ʢʣʽʤʘʪʫ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʽ ʚʽʜʧʦʚʽʜʘʻ ʘʢʪʫʘʣʴʥʠʤ ʩʚʽʪʦʚʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ [166; 167; 

168]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʘʢʪʠʚʥʦʾ ʢʠʩʣʦʪʥʦʩʪʽ 

ʨʅ. ʅʘ ʨʠʩ. 3.9 ʧʨʝʜʩʪʘʚʣʝʥʦ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʨʅ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ 

ʉʦʚʽʥʴʦʥ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʫ 2014-2024 ʨʦʢʘʭ ʟ ʧôʷʪʠ ʨʽʟʥʠʭ ʜʽʣʷʥʦʢ. 
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ʈʠʩʫʥʦʢ 3.9. ɿʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʨʅ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ 

ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʅʘʡʥʠʞʯʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʨʅ ʟʘʬʽʢʩʦʚʘʥʦ ʚ 2016 ʨʦʮʽ ʥʘ ʜʽʣʷʥʮʽ 

Sector 42 ï 3,07. ʅʘʡʚʠʱʝ ï ʚ 2015 ʨʦʮʽ, ʜʽʣʷʥʢʘ Sector 412 - 3,46.  

ʅʘ ʨʠʩ. 3.10 ʧʨʝʜʩʪʘʚʣʝʥʦ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʨʅ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ 

ʄʝʨʣʦ ʚ ʜʘʪʠ ʟʙʦʨʫ ʫ 2014-2024 ʨʦʢʘʭ ʟ ʪʨʴʦʭ ʨʽʟʥʠʭ ʜʽʣʷʥʦʢ. 

 

ʈʠʩʫʥʦʢ 3.10. ɿʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʨʅ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ 

ʄʝʨʣʦ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 
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ʅʘʡʥʠʞʯʝ ʟʥʘʯʝʥʥʷ ʟʘʬʽʢʩʦʚʘʥʦ ʥʘ ʜʽʣʷʥʮʽ Sector 22 ʚ 2020 ʨʦʮʽï 3,00 ʪʘ 

ʚ 2022 ʨʦʮʽ ï 3,08. ʅʘʡʚʠʱʝ ï ʚ 2014 ʨʦʮʽ, ʜʽʣʷʥʢʘ Sector 45 - 3,74. ʊʘʢʘ 

ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʚʢʘʟʫʻ ʥʘ ʡʦʛʦ ʚʪʦʨʠʥʥʝ ʟʥʘʯʝʥʥʷ ʧʨʠ ʚʠʙʦʨʽ ʬʘʢʪʠʯʥʦʾ ʜʘʪʠ 

ʟʙʦʨʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʦʩʥʦʚʥʠʭ ʜʘʥʠʭ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ ʟʥʘʯʝʥʴ ʤʘʩʦʚʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʠʪʨʦʚʘʥʠʭ ʢʠʩʣʦʪ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ 

ʉʦʚʽʥʴʦʥ ʜʣʷ ʢʦʞʥʦʾ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʜʽʣʷʥʢʠ ʫ 2014-2024 ʨʦʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 

ʪʘʙʣʠʮʽ 3.7. 

ʊʘʙʣʠʮʷ 3.7 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ ʜʘʥʠʭ ʟʥʘʯʝʥʥʷ 

ʧʦʢʘʟʥʠʢʘ ʨʅ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ 

ʇʦʢʘʟʥʠʢ Sector 14 Sector 15 Sector 181 

Sector 

412 

Sector 

42 

Mean 3,26 3,27 3,24 3,31 3,29 

Standard Error 0,02831 0,03556 0,02926 0,03528 0,02283 

Median 3,28 3,29 3,24 3,34 3,28 

Standard Deviation 0,08008 0,10057 0,08276 0,09978 0,06457 

Range 0,21 0,35 0,23 0,28 0,18 

Minimum 3,13 3,07 3,16 3,18 3,21 

Maximum 3,34 3,42 3,39 3,46 3,39 

Count 8 8 8 8 8 

Confidence Level(95,0%) 0,06695 0,08408 0,06919 0,08342 0,05398 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ɼʣʷ ʜʽʣʷʥʢʠ Sector 15 ʚʽʜʟʥʘʯʝʥʦ ʥʘʡʙʣ̔ʴʰ̔ ʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʫ 

ʧʦʢʘʟʥʠʢʘ ʨʅ ʧ̔ ʜ ʯʘʩ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʝʥʝ ʉʦʚʽʥʴʦʥ, ʱʦ ʩʢʣʘʜʘʻ 

0,35. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʜʣʷ ʜʽʣʷʥʢʠ Sector 42 ʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʫ ʩʢʣʘʜʘʻ ʣʠʰʝ 0,18. 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʨʅ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ ʨʽʚʥʷʭ ʚʽʜ 3,24 ʜʣʷ ʜʽʣʷʥʢʠ 

Sector 181 ʜʦ 3,31 ʜʣʷ Sector 412. ʄʝʜʽʘʥʥʽ ʟʥʘʯʝʥʥʷ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʩʭʦʞʠʭ 

ʨʽʚʥʷʭ ʤʽʞ 3,24 ʪʘ 3,34. ɿʥʘʯʝʥʥʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʪʘ ʩʪʘʥʜʘʨʪʥʦʾ 

ʧʦʭʠʙʢʠ 0,02 ï 0,04 ʽ 0,06 -0,10 ʚʽʜʧʦʚʽʜʥʦ. 

ʈʝʟʫʣʴʪʘʪʠ ʦʩʥʦʚʥʠʭ ʜʘʥʠʭ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ ʟʥʘʯʝʥʴ ʤʘʩʦʚʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʠʪʨʦʚʘʥʠʭ ʢʠʩʣʦʪ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ 

ʉʦʚʽʥʴʦʥ ʜʣʷ ʢʦʞʥʦʾ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʜʽʣʷʥʢʠ ʫ 2014-2024 ʨʦʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 

ʪʘʙʣʠʮʽ 3.8. 
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ʊʘʙʣʠʮʷ 3.8 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ ʜʘʥʠʭ ʟʥʘʯʝʥʥʷ 

ʧʦʢʘʟʥʠʢʘ ʨʅ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ 

ʇʦʢʘʟʥʠʢ Sector 20 Sector 22 Sector 45 

Mean 3,41 3,22 3,44 

Standard Error 0,040507385 0,05264224 0,061743638 

Median 3,44 3,23 3,49 

Standard Deviation 0,114572186 0,14889474 0,174637379 

Range 0,32 0,43 0,58 

Minimum 3,21 3,00 3,16 

Maximum 3,53 3,43 3,74 

Count 8 8 8 

Confidence Level(95,0%) 0,095784744 0,12447912 0,146000503 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ɼʣʷ ʜʽʣʷʥʢʠ Sector 45 ʚʽʜʟʥʘʯʝʥʦ ʥʘʡʙʣ̔ʴʰ̔ ʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʫ 

ʧʦʢʘʟʥʠʢʘ ʨʅ ʧ̔ ʜ ʯʘʩ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ, ʱʦ ʩʢʣʘʜʘʻ 0,58. ɺ ʪʦʡ ʞʝ 

ʯʘʩ, ʜʣʷ ʜʽʣʷʥʢʠ Sector 20 ʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʫ ʩʢʣʘʜʘʻ 0,32. ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 

ʧʦʢʘʟʥʠʢʘ ʨʅ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ ʨʽʚʥʷʭ ʚʽʜ 3,22 ʜʣʷ ʜʽʣʷʥʢʠ Sector 22 ʜʦ 3,44 ʜʣʷ 

Sector 45. ʄʝʜʽʘʥʥʽ ʟʥʘʯʝʥʥʷ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʩʭʦʞʠʭ ʨʽʚʥʷʭ ʤʽʞ 3,23 ʪʘ 3,49. 

ɿʥʘʯʝʥʥʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʪʘ ʩʪʘʥʜʘʨʪʥʦʾ ʧʦʭʠʙʢʠ 0,04 ï 0,06 ʽ 0,11 -

0,17 ʚʽʜʧʦʚʽʜʥʦ, ʱʦ ʚʠʱʝ ʟʘ ʘʥʘʣʦʛʽʯʥʽ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ 

ʉʦʚʽʥʴʦʥ. 

ɺʽʜʟʥʘʯʝʥʦ ʰʠʨʦʢʫ ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʫ ʽʥʪʝʨʚʘʣʘʭ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʨʅ ʫ 

ʚʠʥʦʛʨʘʜʽ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʯʝʨʚʦʥʠʭ ʚʠʥ ʟʘ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ ʪʘ 

ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʥʠʤʠ ʜʣʷ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʪʘ ʄʝʨʣʦ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʨʽʟʥʠʮʶ ʫ ʘʜʘʧʪʠʚʥʦʩʪʽ ʜʦ ʚʧʣʠʚʫ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʚ ʫʤʦʚʘʭ ʪʝʨʫʘʨʫ ʧʽʚʜʥʷ 

ʋʢʨʘʾʥʠ. 

ʊʘʢ, ʜʣʷ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʫ 2022 ʨʦʮʽ ʧʨʠ ʩʝʨʝʜʥʴʦʤʫ 

ʧʦʪʝʥʮʽʡʥʦʤʫ ʚʤʽʩʪʽ ʩʧʠʨʪʫ 13,1%ʦʙ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʨʅ ʩʪʘʥʦʚʠʣʦ 3,22, 

ʪʦ ʚ 2021 ʨʦʮʽ ï 13,8 %ʦʙ ʽ 3,19, ʘ ʚ 2024 ʨʦʮʽ 12,8 %ʦʙ ʽ 3,33 ʚʽʜʧʦʚʽʜʥʦ. ʂʨʽʤ 

ʪʦʛʦ, ʫ ʚʠʥʦʛʨʘʜʽ ʥʘ ʜʽʣʷʥʮʽ Sector 15 ʫ 2014 ʨʦʮʽ ʧʦʪʝʥʮʽʡʥʠʡ ʚʤʽʩʪ ʩʧʠʨʪʫ 

ʩʪʘʥʦʚʠʚ 12,1 %ʦʙ ʧʨʠ ʟʥʘʯʝʥʥʽ ʧʦʢʘʟʥʠʢʘ ʨʅ 3,42, ʫ 2016 ï 11,9 %ʦʙ ʽ 3,07, ʫ 

2020 ï 13,7 %ʦʙ ʽ 3,29, ʘ ʚ 2023 ï 11,2 %ʦʙ ʽ 3,32 ʚʽʜʧʦʚʽʜʥʦ. ʇʦʜʽʙʥʽ ʢʦʣʠʚʘʥʥʷ 
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ʟʥʘʯʝʥʴ ʚ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ ʜʣʷ ʨʽʟʥʠʭ ʜʽʣʷʥʦʢ ʦʜʥʦʛʦ ʩʦʨʪʫ ʚʠʥʦʛʨʘʜʫ 

ʚʠʤʘʛʘʶʪʴ ʚʽʜ ʚʠʥʦʨʦʙʘ ʦʧʝʨʘʪʠʚʥʦʾ ʘʜʘʧʪʘʮʽʾ ʝʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ ʪʘ ʥʘʚʽʪʴ 

ʟʤʽʥʠ ʥʘʧʨʷʤʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʙʦ ʩʪʠʣʶ ʯʝʨʚʦʥʠʭ ʚʠʥ ʚ ʫʤʦʚʘʭ ʪʝʨʫʘʨʫ 

ʧʽʚʜʥʷ ʋʢʨʘʾʥʠ. ɼʘʥʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʘʢʪʫʘʣʴʥʽ ʩʚʽʪʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʧʣʠʚʫ 

ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ ʚʠʙʽʨ ʪʝʨʤʽʥʽʚ ʪʘ ʦʩʥʦʚʥʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʨʠ ʟʙʦʨʽ 

[166; 169; 170]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦ ʾʦʙʨʦʙʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʘʥʠʭ (ʦʜʥʦʬʘʢʪʦʨʥʠʡ ʪʘ ʜʚʦʬʘʢʪʦʨʥʠʡ ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ). 

ʆʜʥʦʬʘʢʪʦʨʥʠʡ ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ ʚʢʘʟʫʻ ʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʪʘ ʩʠʩʪʝʤʥʽʩʪʴ 

ʜʘʥʠʭ ʜʘʪ ʟʙʦʨʫ ʪʘ ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ ʫ ʚʠʥʦʛʨʘʜʽ ʩʦʨʪʽʚ ʂʘʙʝʨʥʝ 

ʉʦʚʽʥʴʦʥ ʪʘ ʄʝʨʣʦ ɹʽʣʛʦʨʦʜ-ɼʥʽʩʪʨʦʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʂʨʠʪʝʨʽʡ ʌʽʰʝʨʘ ʟʥʘʯʥʦ ʙʽʣʴʰʝ ʢʨʠʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ (ʜʣʷ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ: 

F = 626,089, Fcrit = 2,663; ʜʣʷ ʄʝʨʣʦ: F = 81,823 Fcrit = 4,052). 

ʅʘ ʨʠʩ. 3.11(a) ʟʦʙʨʘʞʝʥʘ ʢʦʨʝʣʷʮʽʷ ʧʦʢʘʟʥʠʢʽʚ ʜʘʪ ʟʙʦʨʫ, ʤʘʩʦʚʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʮʫʢʨʽʚ, ʪʠʪʨʦʚʘʥʠʭ ʢʠʩʣʦʪ ʪʘ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʫ ʨʅ ʥʘ ʨʽʟʥʠʭ 

ʜʽʣʷʥʢʘʭ ʚ ʨʽʟʥʽ ʨʦʢʠ. 

 

ʈʠʩʫʥʦʢ 3.11. ʈʝʟʫʣʴʪʘʪʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʜʘʪ ʟʙʦʨʫ, 

ʤʘʩʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʮʫʢʨʽʚ, ʪʠʪʨʦʚʘʥʠʭ ʢʠʩʣʦʪ ʪʘ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ 

ʨʅ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʟ ʨʽʟʥʠʭ ʜʽʣʷʥʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʚʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ɺ ʘʥʘʣʽʟʦʚʘʥʠʭ ʜʘʥʠʭ ʢʦʨʝʣʶʶʪʴʩʷ ʜʘʪʠ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ, ʤʘʩʦʚʘ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʪʠʪʨʦʚʘʥʠʭ ʢʠʩʣʦʪ ʪʘ ʨʅ ʚ ʨʽʟʥʽ ʨʦʢʠ ʤʽʞ ʜʽʣʷʥʢʘʤʠ, ʧʦʢʘʟʥʠʢ 



74 

ʚʽʜʭʠʣʝʥʥʷ ʨ<0,05. ɺʦʜʥʦʯʘʩ, ʟʥʘʯʝʥʥʷ ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ ʩʫʪʪʻʚʦ ʥʝ 

ʚʘʨʽʶʶʪʴ ʤʽʞ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʨʦʢʘʤʠ. ʂʨʽʤ ʪʦʛʦ, ʜʣʷ ʨʽʟʥʠʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʜʘʥʠʭ ʧʦ ʜʽʣʷʥʢʘʤ ʚ ʨʘʤʢʘʭ ʦʢʨʝʤʠʭ ʨʦʢʽʚ (ʨʠʩ. 3.11(b)), ʥʘʡʙʽʣʴʰʦʾ ʢʦʨʝʣʷʮʽʾ 

ʤʘʶʪʴ ʜʘʪʠ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ, ʨ<0,05. 

ʅʘ ʨʠʩ. 3.12(ʘ) ʟʦʙʨʘʞʝʥʘ ʢʦʨʝʣʷʮʽʷ ʧʦʢʘʟʥʠʢʽʚ ʜʘʪ ʟʙʦʨʫ, ʤʘʩʦʚʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʮʫʢʨʽʚ, ʪʠʪʨʦʚʘʥʠʭ ʢʠʩʣʦʪ ʪʘ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʨʅ ʥʘ ʨʽʟʥʠʭ 

ʜʽʣʷʥʢʘʭ ʫ 2014-2024 ʨʦʢʘʭ ʜʣʷ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ. 

 

ʈʠʩʫʥʦʢ 3.12. ʈʝʟʫʣʴʪʘʪʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʜʘʪ ʟʙʦʨʫ, 

ʤʘʩʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʮʫʢʨʽʚ, ʪʠʪʨʦʚʘʥʦʾ ʢʠʩʣʦʪʥʦʩʪʽ ʪʘ ʨʅ ʚʠʥʦʛʨʘʜʫ 

ʩʦʨʪʫ ʄʝʨʣʦ ʟ ʨʽʟʥʠʭ ʜʽʣʷʥʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʚʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʽʡʥʦʛʦ 

ʘʥʘʣʽʟʫ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ɺ ʘʥʘʣʽʟʦʚʘʥʠʭ ʜʘʥʠʭ ʢʦʨʝʣʶʶʪʴʩʷ ʜʘʪʠ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ, ʧʦʢʘʟʥʠʢ 

ʚʽʜʭʠʣʝʥʥʷ ʨ<0,05. ɺʦʜʥʦʯʘʩ, ʟʥʘʯʝʥʥʷ ʤʘʩʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʮʫʢʨʽʚ, 

ʪʠʪʨʦʚʘʥʠʭ ʢʠʩʣʦʪ ʪʘ ʨʅ ʩʫʪʪʻʚʦ ʥʝ ʚʘʨʽʶʶʪʴ ʤʽʞ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʨʦʢʘʤʠ. 

ʂʨʽʤ ʪʦʛʦ, ʜʣʷ ʨʽʟʥʠʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʜʘʥʠʭ ʧʦ ʜʽʣʷʥʢʘʤ ʚ ʨʘʤʢʘʭ ʦʢʨʝʤʠʭ 

ʨʦʢʽʚ (ʨʠʩ. 3.12(b)), ʥʘʡʙʽʣʴʰʦʾ ʢʦʨʝʣʷʮʽʾ ʤʘʶʪʴ ʟʥʘʯʝʥʥʷ ʨʅ ʪʘ ʤʘʩʦʚʘ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʮʫʢʨʽʚ, ʨ<0,05. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʘʪʠ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ 

ʥʝ ʤʘʶʪʴ ʩʫʪʪʻʚʦʾ ʢʦʨʝʣʷʮʽʾ ʫ 2014-2024 ʨʦʢʘʭ ʤʽʞ ʜʽʣʷʥʢʘʤʠ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ. 

ʅʘ ʨʠʩ. 3.13 ʟʦʙʨʘʞʝʥʦ ʢʦʨʝʣʷʮʽʶ ʧʦʢʘʟʥʠʢʽʚ ʜʘʪ ʟʙʦʨʫ, ʤʘʩʦʚʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʮʫʢʨʽʚ, ʪʠʪʨʦʚʘʥʦʾ ʢʠʩʣʦʪʥʦʩʪʽ ʪʘ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʨʅ 

ʚʠʥʦʛʨʘʜʫ ʤʽʞ ʩʦʙʦʶ ʪʘ ʜʽʣʷʥʦʢ ʤʽʞ ʩʦʙʦʶ. 
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ʈʠʩʫʥʦʢ 3.13. ʈʝʟʫʣʴʪʘʪʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʜʘʪ ʟʙʦʨʫ, 

ʤʘʩʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʮʫʢʨʽʚ, ʪʠʪʨʦʚʘʥʠʭ ʢʠʩʣʦʪ ʪʘ ʨʅ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ 

ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʟ ʨʽʟʥʠʭ ʜʽʣʷʥʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʚʦʬʘʢʪʦʨʥʦʛʦ 

ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ, PCA 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ɿ ʜʦʩʪʦʚʽʨʥʽʩʪʶ 97,1% ʚʽʜʦʙʨʘʞʝʥʦ ʟʥʘʯʥʫ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʷʮʽʶ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚ ʨʽʟʥʽ ʨʦʢʠ ʫ ʜʽʣʷʥʦʢ Sector 191 ʪʘ Sector 412, Sector 

14 ʪʘ Sector 15. ɺ ʪʦʡ ʞʝ ʯʘʩ ʢʦʨʝʣʷʮʽʷ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʜʽʣʷʥʢʠ Sector 42 

ʥʝʛʘʪʠʚʥʘ ʜʦ ʽʥʰʠʭ ʚʢʘʟʘʥʠʭ ʜʽʣʷʥʦʢ. ʊʘʢʦʞ, ʚʽʜʦʙʨʘʞʝʥʘ ʥʝʛʘʪʠʚʥʘ 

ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʩʦʙʦʶ ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʨʦʢʫ ʤʽʞ ʜʘʪʘʤʠ ʟʙʦʨʫ, ʤʘʩʦʚʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʮʫʢʨʽʚ, ʪʠʪʨʦʚʘʥʠʭ ʢʠʩʣʦʪ ʪʘ ʟʥʘʯʝʥʥʷʤ ʧʦʢʘʟʥʠʢʘ ʨʅ. 

ʅʘ ʨʠʩ. 3.14 ʟʦʙʨʘʞʝʥʦ ʢʦʨʝʣʷʮʽʶ ʧʦʢʘʟʥʠʢʽʚ ʜʘʪ ʟʙʦʨʫ, ʤʘʩʦʚʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʮʫʢʨʽʚ, ʪʠʪʨʦʚʘʥʦʾ ʢʠʩʣʦʪʥʦʩʪʽ ʪʘ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʨʅ ʤʽʞ 

ʩʦʙʦʶ ʪʘ ʜʽʣʷʥʦʢ ʤʽʞ ʩʦʙʦʶ. 

ɿ ʜʦʩʪʦʚʽʨʥʽʩʪʶ 82,3% ʚʽʜʦʙʨʘʞʝʥʦ ʟʥʘʯʥʫ ʥʝʛʘʪʠʚʥʫ ʢʦʨʝʣʷʮʽʶ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚ ʨʽʟʥʽ ʨʦʢʠ ʫ ʚʩʽʭ ʪʨʴʦʭ ʜʽʣʷʥʦʢ Sector 20, Sector 

22, Sector 45. ʊʘʢʦʞ, ʚʽʜʦʙʨʘʞʝʥʘ ʥʝʛʘʪʠʚʥʘ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʩʦʙʦʶ ʚ ʨʘʤʢʘʭ 

ʦʜʥʦʛʦ ʨʦʢʫ ʤʽʞ ʜʘʪʘʤʠ ʟʙʦʨʫ, ʤʘʩʦʚʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʮʫʢʨʽʚ, ʪʠʪʨʦʚʘʥʠʭ 

ʢʠʩʣʦʪ ʪʘ ʟʥʘʯʝʥʥʷʤ ʧʦʢʘʟʥʠʢʘ ʨʅ. ʇʨʝʜʩʪʘʚʣʝʥʽ ʜʘʥʽ ʧʽʜʢʨʝʩʣʶʶʪʴ 
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ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʞʥʦʾ ʦʢʨʝʤʦʾ ʜʽʣʷʥʢʠ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ, ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʩʪʠʣʽʚ ʽ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʜ̔ʙʦʨʫ ʨʽʟʥʠʭ 

ʝʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ ʫ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ ʯʝʨʚʦʥʠʭ ʚʠʥ. 

 

 

ʈʠʩʫʥʦʢ 3.14. ʈʝʟʫʣʴʪʘʪʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʜʘʪ ʟʙʦʨʫ, 

ʤʘʩʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʮʫʢʨʽʚ, ʪʠʪʨʦʚʘʥʦʾ ʢʠʩʣʦʪʥʦʩʪʽ ʪʘ ʨʅ ʚʠʥʦʛʨʘʜʫ 

ʩʦʨʪʫ ʄʝʨʣʦ ʟ ʨʽʟʥʠʭ ʜʽʣʷʥʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʚʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʽʡʥʦʛʦ 

ʘʥʘʣʽʟʫ, PCA 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʪʘʥʦʚʣʝʥʦ ʰʠʨʦʢʽ ʜʽʘʧʘʟʦʥʠ ʜʘʪ ʟʙʦʨʫ (26-36 ʜʥʽʚ ʜʣʷ 

ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʪʘ 35-39 ʜʣʷ ʄʝʨʣʦ) ʪʘ ʟʥʘʯʝʥʴ ʦʩʥʦʚʥʠʭ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʚʠʥʦʛʨʘʜʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʦʨʪʽʚ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʯʝʨʚʦʥʠʭ 

ʚʠʥ ʚ ʫʤʦʚʘʭ ʪʝʨʫʘʨʫ ʩ. ʐʘʙʦ ɹʽʣʛʦʨʦʜ-ɼʥʽʩʪʨʦʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʆʜʝʩʴʢʦʾ 

ʦʙʣʘʩʪʽ ʫ 2014-2024 ʨʦʢʘʭ. ɺʘʨʽʶʚʘʥʥʷ ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʚ ʜʽʘʧʘʟʦʥʽ 3,0 ï 5,5 ʛ/ʜʤ3 (ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ) ʪʘ 3,6-5,5 ʛ/ʜʤ3 

(ʄʝʨʣʦ), ʪʠʪʨʦʚʘʥʠʭ ʢʠʩʣʦʪ: 2,10 ï 3,90 ʛ/ʜʤ3 (ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ) ʪʘ 4,20 ï 5,00 

ʛ/ʜʤ3 (ʄʝʨʣʦ). ɺ̔ ʜʟʥʘʯʝʥʦ ʟʙʽʣʴʰʝʥʥʷ ʚʘʨʽʘʪʠʚʥʦʩʪʽ ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʮʫʢʨʽʚ, ʷʢ ʦʩʥʦʚʥʦʛʦ ʷʢʽʩʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʠʟʨʽʚʘʥʥʷ, ʪʘ ʚʽʜʤʽʥʥʽʩʪʴ ʫ 

ʘʜʘʧʪʠʚʥʦʩʪʽ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʪʘ ʄʝʨʣʦ ʜʦ ʚʧʣʠʚʫ ʟʤʽʥʠ 
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ʢʣʽʤʘʪʫ. ɺʩʪʘʥʦʚʣʝʥʦ ʢʦʨʝʣʷʮʽʶ ʪʝʨʤʽʥʽʚ ʟʙʦʨʫ, ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʪʠʪʨʦʚʘʥʠʭ ʢʠʩʣʦʪ ʪʘ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʨʅ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ 

ʉʦʚʽʥʴʦʥ ʟʘʣʝʞʥʦ ʚʽʜ ʨʦʢʫ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʪʘʢʦʾ ʜʣʷ ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʮʫʢʨʽʚ. ɼʣʷ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ ʪʘʢʘ ʢʦʨʝʣʷʮʽʷ ʚʽʜʟʥʘʯʝʥʦ ʣʠʰʝ ʟ ʜʘʪʘʤʠ 

ʟʙʦʨʫ. ɿʘ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʜʽʣʷʥʢʘʤʠ ʚʩʪʘʥʦʚʣʝʥʘ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʜʘʪʘʤʠ ʟʙʦʨʫ 

ʽ ʾʾ ʚʽʜʩʫʪʥʽʩʪʴ ʤʽʞ ʦʩʥʦʚʥʠʤʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʚʠʥʦʛʨʘʜʫ 

ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ. ɼʣʷ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ ʚʽʜʤʽʯʝʥʦ ʢʦʨʝʣʷʮʽʶ ʟ 

ʤʘʩʦʚʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʮʫʢʨʽʚ ʪʘ ʟʥʘʯʝʥʥʷʤ ʧʦʢʘʟʥʠʢʘ ʨʅ. 

3.1.2. ɼʦʩʣʽʜʞʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʠʟʨʽʚʘʥʥʷ ʚʠʥʦʛʨʘʜʫ 

ʯʝʨʚʦʥʠʭ ʩʦʨʪʽʚ ʪʝʨʫʘʨʫ ʚʠʥʦʛʨʘʜʥʠʢʽʚ ɯʟʤʘʾʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ ʆʜʝʩʴʢʦʾ 

ʦʙʣʘʩʪʽ 

ʊʝʨʫʘʨ ʚʠʥʦʛʨʘʜʥʠʢʽʚ Chateau Pinot - 60 ʛʝʢʪʘʨʽʚ ʚʠʥʦʛʨʘʜʥʠʢʽʚ ʫ 

ʇʨʠʜʫʥʘʡʩʴʢʽʡ ɹʝʩʩʘʨʘʙʽʾ ʥʘ ʙʝʨʝʟʽ ʥʘʡʙʽʣʴʰʦʛʦ ʧʨʽʩʥʦʚʦʜʥʦʛʦ ʦʟʝʨʘ ʋʢʨʘʾʥʠ, 

ʗʣʧʫʛ. ʉʧʝʮʽʘʣʽʟʘʮʽʷ ï ʚʠʢʣʶʯʥʦ ʚʠʥʦʛʨʘʜ ʩʦʨʪʽʚ ʛʨʫʧʠ ʇʽʥʦ: ʇʽʥʦ ɹʣʘʥ, ʇʽʥʦ 

ɻʨʽ ʪʘ ʇʽʥʦ ʅʫʘʨ, ï ʥʘ ʩʫʛʣʠʥʢʦʚʠʭ ˇʨʫʥʪʘʭ, ʙʘʛʘʪʠʭ ʤʽʥʝʨʘʣʘʤʠ, ʟ ʛʣʠʙʦʢʠʤʠ 

ʧʦʢʣʘʜʘʤʠ ʚʘʧʥʷʢʫ. ɺʠʥʦʛʨʘʜʥʠʢʠ ʙʫʣʠ ʧʦʩʘʜʞʝʥʽ ʫ 2014 ʨʦʮʽ, ʚʠʥʦʨʦʙʥʷ 

ʧʦʙʫʜʦʚʘʥʘ ʫ 2019 ʨʦʮʽ. ʇʝʨʰʠʡ ʨʝʣʽʟ ʚʠʥ ʧʣʘʥʫʚʘʚʩʷ ʥʘ 2022 ʨʽʢ, ʘʣʝ ʯʝʨʝʟ 

ʧʦʚʥʦʤʘʩʰʪʘʙʥʝ ʚʪʦʨʛʥʝʥʥʷ ʡʦʛʦ ʚʽʜʢʣʘʣʠ, ʪʦʞ ʚʽʥ ʚʽʜʙʫʚʩʷ ʪʽʣʴʢʠ ʫ 2023 

ʨʦʮʽ. [171]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʪ ʟʙʦʨʫ. ʅʘ ʨʠʩ. 3.15 ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʠʥʘʤʽʢʫ 

ʪʝʨʤʽʥʽʚ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʯʝʨʚʦʥʠʭ 

ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʫ 2021-2025 ʨʦʢʘʭ ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʚʠʥʦʛʨʘʜʥʠʢʽʚ 

ʇʅ1 ʪʘ ʇʅ2 ʫ ʩ. ʆʟʝʨʥʝ. 

ɺ 2024 ʨʦʮʽ ʜʘʪʘ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ ʜʣʷ ʜʽʣʷʥʢʠ ʇʅ1 ʙʫʣʘ 

ʥʘʡʙʽʣʴʰ ʨʘʥʥʴʦʶ, 15 ʩʝʨʧʥʷ. ɺ 2022 ʨʦʮʽ ʚʠʥʦʛʨʘʜ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ ʟ ʦʙʦʭ 

ʜʽʣʷʥʦʢ ʇʅ1 ʪʘ ʇʅ2 ʙʫʚ ʟʽʙʨʘʥʠʡ 25 ʚʝʨʝʩʥʷ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʣʽʥʽʡ ʪʨʝʥʜʫ, 

ʚʠʥʦʛʨʘʜ ʟ ʜʽʣʷʥʢʠ ʇʅ1 ʟʘʛʘʣʦʤ ʟʙʠʨʘʶʪʴ ʨʘʥʽʰʝ ʟʘ ʜʽʣʷʥʢʫ ʇʅ2. ɺ 2022 ʨʦʮʽ 

ʜʘʪʘ ʟʙʦʨʫ ʙʫʣʘ ʦʜʥʘʢʦʚʘ ʜʣʷ ʦʙʦʭ ʜʽʣʷʥʦʢ, 25 ʚʝʨʝʩʥʷ. ɺ 2025 ʨʦʮʽ ʨʽʟʥʠʮʷ ʚ 

ʜʘʪʘʭ ʟʙʦʨʫ ʤʽʞ ʜʽʣʷʥʢʘʤʠ ʇʅ1 ʪʘ ʇʅ2 ʩʷʛʘʣʘ 20 ʜʥʽʚ, 3 ʪʘ 23 ʚʝʨʝʩʥʷ 

ʚʽʜʧʦʚʽʜʥʦ. 
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ʈʠʩʫʥʦʢ 3.15. ɼʠʥʘʤʽʢʘ ʟʤʽʥʠ ʜʘʪʠ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʈʝʟʫʣʴʪʘʪʠ ʦʩʥʦʚʥʠʭ ʜʘʥʠʭ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ ʟʥʘʯʝʥʴ ʧʦ ʜʘʪʘʤ ʟʙʦʨʫ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ ʜʣʷ ʢʦʞʥʦʾ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʜʽʣʷʥʢʠ ʫ ʩ. ʆʟʝʨʥʝ ʫ 

2021-2025 ʨʦʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣʠʮʽ 3.9. 

ʊʘʙʣʠʮʷ 3.9 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ ʜʘʥʠʭ ʜʘʪʠ ʟʙʦʨʫ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ 

ʇʦʢʘʟʥʠʢ ʇʅ1 ʇʅ2 

Mean 04.ɺʝʨ 14.ɺʝʨ 

Standard Error 8,3802844 7,10046947 

Median 03.ɺʝʨ 18.ɺʝʨ 

Standard Deviation 16,7605688 14,2009389 

Range 41 31 

Minimum 15.ʉʝʨ 25.ʉʝʨ 

Maximum 25.ɺʝʨ 25.ɺʝʨ 

Count 4 4 

Confidence Level(95,0%) 26,6698051 22,5968628 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ɼʣʷ ʜʽʣʷʥʢʠ ʇʅ1 ʚʽʜʟʥʘʯʝʥʦ ʙʽʣʴʰʠʡ ʽʥʪʝʨʚʘʣ ʤʽʞ ʜʘʪʘʤʠ ʟʙʦʨʫ, 41 ʜʝʥʴ 

ʧʨʦʪʠ 31 ʜʥʷ ʥʘ ʜʽʣʷʥʮʽ ʇʅ2. ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʜʘʪʠ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʟʘ 

ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ ʚʩʪʘʥʦʚʣʝʥʦ 4 ʪʘ 14 ʚʝʨʝʩʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ ʇʅ1 ʪʘ ʇʅ2. 
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ʇʨʠ ʮʴʦʤʫ ʟʥʘʯʝʥʥʷ ʤʝʜʽʘʥʠ ʤʘʶʪʴ ʰʠʨʰʫ ʨʽʟʥʠʮʶ, 3 ʪʘ 18 ʚʝʨʝʩʥʷ ʜʣʷ ʇʅ1 

ʪʘ ʇʅ2 ʚʽʜʧʦʚʽʜʥʦ. ʇʨʠʡʤʘʶʯʠ ʜʦʚʽʨʯʠʡ ʨʽʚʝʥʴ 95%, ʩʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ 

ʩʪʘʥʦʚʠʪʴ 7,10 ï 8,38, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʟʥʘʯʥʽ ʢʦʣʠʚʘʥʥʷ ʜʘʪ ʟʙʦʨʫ ʫ 

ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʧʝʨʽʦʜʽ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ ʩʪʘʥʦʚʠʪʴ ʱʝ 

ʙʽʣʴʰʝ, 14,20 ï 16,76. 

ʇʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʷʢ ʽ ʚ ʫʤʦʚʘʭ ʪʝʨʫʘʨʫ ɹʽʣʛʦʨʦʜ-ɼʥʽʩʪʨʦʚʩʴʢʦʛʦ 

ʨʘʡʦʥʫ ʧʦʚʪʦʨʶʶʪʴ ʟʘʛʘʣʴʥʫ ʪʝʥʜʝʥʮʽʶ ʜʦ ʚʘʨʽʶʚʘʥʥʷ ʪʘ ʙʽʣʴʰ ʨʘʥʥʴʦʛʦ 

ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʩʦʚʦ ʾʢʦʥʮʝʥʪʨʘʮʽ ʾʮʫʢʨʽʚ. ʅʘ ʨʠʩ. 3.16 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʘʩʦʚʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʮʫʢʨʽʚ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʇʽʥʦ 

ʅʫʘʨ ʫ 2021 ï 2025 ʨʦʢʘʭ. 

 

ʈʠʩʫʥʦʢ 3.16. ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʮʫʢʨʽʚ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ 

ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʮʫʢʨʽʚ ʚʘʨʽʶʚʘʣʘ ʚʽʜ 21,0 ʛ/ʜʤ3 ʚ 2024 ʨʦʮʽ ʜʣʷ 

ʜʽʣʷʥʢʠ ʇʅ1 ʜʦ 25,5 ʛ/ʜʤ3 ʜʣʷ ʜʽʣʷʥʢʠ ʇʅ2. ʉʝʨʝʜʥʽʡ ʚʤʽʩʪ ʮʫʢʨʫ ʚ ʜʘʪʫ ʟʙʦʨʫ 

ʚʠʥʦʛʨʘʜʫ ʟʘ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ ʩʪʘʥʦʚʠʚ 24,0 ʛ/ʜʤ3. ʄʘʢʩʠʤʘʣʴʥʘ ʨʽʟʥʠʮʷ 

ʫ ʤʘʩʦʚʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʫ ʚʠʥʦʛʨʘʜʽ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ ʚ 

2024 ʨʦʮʽ: 21,0 ʛ/ʜʤ3 ʪʘ 23,1 ʛ/ʜʤ3 ʥʘ ʜʽʣʷʥʢʘʭ ʇʅ1 ʪʘ ʇʅ2 ʚʽʜʧʦʚʽʜʥʦ. 
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ɹʽʣʴʰʘ ʚʘʨʽʘʮʽʷ ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʜʣʷ ʜʽʣʷʥʢʠ 

ʇʅ1 (ʤʽʞ 21,0 ʛ/ʜʤ3 ʫ 2024 ʨʦʮʽ ʽ 25,0 ʛ/ʜʤ3 ʫ 2025). ɼʣʷ ʜʽʣʷʥʢʠ ʇʅ2 ï 23,1 

ʛ/ʜʤ3 ʫ 2024 ʨʦʮʽ ʽ 25,5 ʛ/ʜʤ3 ʫ 2025. ɺ 2022 ʨʦʮʽ, ʢʦʣʠ ʟʙʽʨ ʚʽʜʙʫʚʘʚʩʷ 

ʥʘʡʧʽʟʥʽʰʝ, ʚʤʽʩʪ ʮʫʢʨʫ ʜʣʷ ʦʙʦʭ ʜʽʣʷʥʦʢ ʩʪʘʥʦʚʠʚ 23,9 ʛ/ʜʤ3. 

ʈʝʟʫʣʴʪʘʪʠ ʦʩʥʦʚʥʠʭ ʜʘʥʠʭ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ ʟʥʘʯʝʥʴ ʤʘʩʦʚʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ ʜʣʷ ʢʦʞʥʦʾ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʜʽʣʷʥʢʠ ʫ ʩ. ʆʟʝʨʥʝ ʫ 2021-2025 ʨʦʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣʠʮʽ 

3.10. 

ʊʘʙʣʠʮʷ 3.10 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ ʜʘʥʠʭ ʤʘʩʦʚʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ 

ʇʦʢʘʟʥʠʢ ʇʅ1 ʇʅ2 

Mean 23,7 24,4 

Standard Error 0,91332725 0,54064005 

Median 24,3 24,5 

Standard Deviation 1,8266545 1,08128011 

Range 4,0 2,4 

Minimum 21,0 23,1 

Maximum 25,0 25,5 

Count 4 4 

Confidence Level(95,0%) 2,90661493 1,72055794 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ɼʣʷ ʜʽʣʷʥʢʠ ʇʅ1 ʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʫ ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ ʧʽʜ ʯʘʩ 

ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ ʩʪʘʥʦʚʠʪʴ 4,0 ʛ/ʜʤ3 ʧʨʦʪʠ 2,4 ʛ/ʜʤ3 ʜʣʷ 

ʜʽʣʷʥʢʠ ʇʅ2. ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ 

ʨʽʚʥʷʭ 23,7 ʛ/ʜʤ3 ʽ 24,4 ʛ/ʜʤ3 ʜʣʷ ʜʽʣʷʥʦʢ ʇʅ1 ʪʘ ʇʅ2 ʚʽʜʧʦʚʽʜʥʦ. ʄʝʜʽʘʥʥʽ 

ʟʥʘʯʝʥʥʷ ʜʝʱʦ ʚʠʱʝ: 24,3 ʛ/ʜʤ3 ʪʘ 24,5 ʛ/ʜʤ3 ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ ʇʅ1 ʪʘ ʇʅ2. 

ʉʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 0,54 ï 0,91, ʘ ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ 

1,08 ï 1,83. ʊʘʢʽ ʟʥʘʯʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʮʫʢʨʽʚ ʷʢ ʦʩʥʦʚʥʦʛʦ 

ʧʨʠ ʚʠʙʦʨʽ ʜʘʪʠ ʟʙʦʨʫ ʪʘ ʥʝʟʥʘʯʥʽ ʢʦʣʠʚʘʥʥʷ ʫ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʧʝʨʽʦʜʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦ ʾʦʙʨʦʙʢʠ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ. 

ʆʜʥʦʬʘʢʪʦʨʥʠʡ ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ ʚʢʘʟʫʻ ʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʪʘ ʩʠʩʪʝʤʥʽʩʪʴ 

ʜʘʥʠʭ ʜʘʪ ʟʙʦʨʫ ʪʘ ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ ʫ ʚʠʥʦʛʨʘʜʽ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ 
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ɯʟʤʘʾʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʂʨʠʪʝʨʽʡ ʌʽʰʝʨʘ ʙʽʣʴʰʝ ʢʨʠʪʠʯʥʦʛʦ 

ʟʥʘʯʝʥʥʷ (F = 8,261, Fcrit = 4,600). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʪʘʥʦʚʣʝʥʦ ʰʠʨʦʢʽ ʜʽʘʧʘʟʦʥʠ ʜʘʪ ʟʙʦʨʫ ʪʘ ʤʘʩʦʚʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʯʝʨʚʦʥʠʭ 

ʚʠʥ ʚ ʫʤʦʚʘʭ ʪʝʨʫʘʨʫ ʩ. ʆʟʝʨʥʝ ɯʟʤʘʾʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ ʫ 2021-

2025 ʨʦʢʘʭ. ɺʽʜʟʥʘʯʝʥʦ ʨʽʟʥʠʮʶ ʫ ʚʘʨʽʘʪʠʚʥʦʩʪʽ ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ, 

ʷʢ ʦʩʥʦʚʥʦʛʦ ʷʢʽʩʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʠʟʨʽʚʘʥʥʷ, ʪʘ ʚʽʜʤʽʥʥʽʩʪʴ ʫ ʘʜʘʧʪʠʚʥʦʩʪʽ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ ʟ ʨʽʟʥʠʭ ʜʽʣʷʥʦʢ ʜʦ ʚʧʣʠʚʫ ʟʤʽʥʠ ʢʣʽʤʘʪʫ. 

3.1.3. ɼʦʩʣʽʜʞʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʠʟʨʽʚʘʥʥʷ ʚʠʥʦʛʨʘʜʫ 

ʯʝʨʚʦʥʠʭ ʩʦʨʪʽʚ ʪʝʨʫʘʨʫ ʚʠʥʦʛʨʘʜʥʠʢʽʚ ɹʝʨʜʠʯʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ 

ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ʊʝʨʫʘʨ ʚʠʥʦʛʨʘʜʥʠʢʽʚ Mon Crafto Family Winery ï 5,5 ʛʝʢʪʘʨʽʚ  

ʚʠʥʦʛʨʘʜʥʠʢʘ, ʩʦʨʪʠ ʥʘ ʷʢʦʤʫ ʧʽʜʽʙʨʘʥʽ ʧʽʜ ʢʣʽʤʘʪ ɾʠʪʦʤʠʨʱʠʥʠ, 

ʤʦʨʦʟʦʩʪʽʡʢʽ ʪʘ ʩʪʽʡʢʽ ʜʦ ʟʘʭʚʦʨʶʚʘʥʴ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʣʴʻʬʫ, ʧʽʚʜʝʥʥʘ 

ʝʢʩʧʦʟʠʮʽ ̫ ʟ ʥʝʚʝʣʠʢʠʤ ʥʘʭʠʣʦʤ ʜʦ ʚʦʜʦʡʤʠ. ʅʘʚʝʩʥʽ 2020 ʨʦʢʫ ʙʫʚ 

ʟʘʢʣʘʜʝʥʠʡ ʧʝʨʰʠʡ ʚʠʥʦʛʨʘʜʥʠʢ ʧʣʦʱʝʶ 3,5 ʛʝʢʪʘʨʠ [172; 173]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʪ ʟʙʦʨʫ. ʅʘ ʨʠʩ. 3.17 ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʠʥʘʤʽʢʫ 

ʪʝʨʤʽʥʽʚ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ (ʂʂ), ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ (ʂʉ), 

ʃʝʦʥ ʄʽʡʦ, ʇʽʥʦ ʅʫʘʨ (ʇʅ) ʪʘ ʇʽʥʦ ʊʽʥ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʯʝʨʚʦʥʠʭ ʚʠʥ ʫ 2021-

2025 ʨʦʢʘʭ ʫ ʤ. ɸʥʜʨʫʰʽʚʢʘ. 

ɺ 2022 ʨʦʮʽ ʜʘʪʠ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʦʨʪʽʚ ʙʫʣʠ 

ʥʘʡʙʽʣʴʰ ʨʘʥʥʽʤʠ, 1 ʚʝʨʝʩʥʷ ʜʣʷ ʃʝʦʥ ʄʽʡʦ ʪʘ 17 ʚʝʨʝʩʥʷ ʜʣʷ ʽʥʰʠʭ. ʅʘʡʙʽʣʴʰ 

ʧʽʟʥʽʤʠ ʜʘʪʠ ʙʫʣʠ ʚ 2023 ʨʦʮʽ: 20 ʚʝʨʝʩʥʷ ʜʣʷ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ, 

6 ʞʦʚʪʥʷ ʜʣʷ ʇʽʥʦ ʅʫʘʨ ʪʘ 14 ʞʦʚʪʥʷ ʜʣʷ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ, ʃʝʦʥ ʄʽʡʦ ʽ ʇʽʥʦ 

ʊʽʥ. 
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ʈʠʩʫʥʦʢ 3.17. ɼʠʥʘʤʽʢʘ ʟʤʽʥʠ ʜʘʪʠ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ɹʝʨʜʠʯʽʚʩʴʢʦʛʦ 

ʨʘʡʦʥʫ ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʈʝʟʫʣʴʪʘʪʠ ʦʩʥʦʚʥʠʭ ʜʘʥʠʭ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ ʟʥʘʯʝʥʴ ʧʦ ʜʘʪʘʤ ʟʙʦʨʫ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ, ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ, ʃʝʦʥ ʄʽʡʦ, ʇʽʥʦ ʅʫʘʨ ʪʘ 

ʇʽʥʦ ʊʽʥ ʟʘ 2021-2025 ʨʦʢʠ ʫ ʤ. ɸʥʜʨʫʰʽʚʢʘ ʚ ʪʘʙʣʠʮʽ 3.11. 

ɼʣʷ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʃʝʦʥ ʄʽʡʦ ʚʽʜʟʥʘʯʝʥʦ ʥʘʡʙʽʣʴʰʠʡ ʽʥʪʝʨʚʘʣ ʤʽʞ 

ʜʘʪʘʤʠ ʟʙʦʨʫ, 43 ʜʥʽ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʜʣʷ ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ ï ʥʘʡʤʝʥʰʠʡ, 6 ʜʥʽʚ. 

ɯʥʪʝʨʚʘʣʠ ʜʘʪ ʟʙʦʨʫ ʟʘ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ 2021-2025 ʨʦʢʽʚ ʩʪʘʥʦʚʠʚ ʜʣʷ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ 36 ʜʥʽʚ, ʇʽʥʦ ʊʽʥ ï 27 ʜʥʽʚ, ʇʽʥʦ ʅʫʘʨ ï 20 

ʜʥʽʚ. ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʜʘʪ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʚʩʪʘʥʦʚʣʝʥʽ ʚ ʧʦʨʷʜʢʫ ʟʨʦʩʪʘʥʥʷ 

21 ʚʝʨʝʩʥʷ ʜʣʷ ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ, 22 ʚʝʨʝʩʥʷ ʜʣʷ ʃʝʦʥ ʄʽʡʦ, 29 ʚʝʨʝʩʥʷ ʜʣʷ 

ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ, 1 ʞʦʚʪʥʷ ʜʣʷ ʇʽʥʦ ʅʫʘʨ ʪʘ 2 ʞʦʚʪʥʷ ʜʣʷ ʇʽʥʦ ʊʽʥ. 

ʉʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 1,37 ʜʦ 8,96, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʟʥʘʯʥʽ 

ʢʦʣʠʚʘʥʥʷ ʜʘʪ ʟʙʦʨʫ ʫ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʧʝʨʽʦʜʽ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʩʪʘʥʜʘʨʪʥʝ 

ʚʽʜʭʠʣʝʥʥʷ ʩʪʘʥʦʚʠʪʴ ʱʝ ʙʽʣʴʰʝ, ʚʽʜ 2,75 ʜʦ 17,91. ʐʠʨʦʢʠʡ ʜʽʘʧʘʟʦʥ ʟʥʘʯʝʥʴ 

ʩʪʘʥʜʘʨʪʥʠʭ ʧʦʭʠʙʢʠ ʪʘ ʚʽʜʭʠʣʝʥʥʷ ʩʚʽʜʯʘʪʴ ʧʨʦ ʨʽʟʥʫ ʘʜʘʧʪʠʚʥʽʩʪʴ ʚʠʥʦʛʨʘʜʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʦʨʪʽʚ ʚ ʫʤʦʚʘʭ ʪʝʨʫʘʨʫ ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ. 
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ʊʘʙʣʠʮʷ 3.11 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ ʜʘʥʠʭ ʜʘʪʠ ʟʙʦʨʫ 

ʚʠʥʦʛʨʘʜʫ ɹʝʨʜʠʯʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ʇʦʢʘʟʥʠʢ 

ʂʘʙʝʨʥʝ 

ʂʦʨʪʽʩ 

ʂʘʙʝʨʥʝ 

ʉʦʚʽʥʴʦʥ 

ʃʝʦʥ 

ʄʽʡʦ 

ʇ̔ ʥʦ 

ʅʫʘʨ ʇʽʥʦ ʊ̔ ʥ 

Mean 21.ɺʝʨ 29.ɺʝʨ 23.ɺʝʨ 30.ɺʝʨ 02.ɾʦʚ 

Standard Error 1,376893 8,411302 8,957074 5,016639 6,116916 

Median 21.ɺʝʨ 29.ɺʝʨ 22.ɺʝʨ 01.ɾʦʚ 02.ɾʦʚ 

Standard Deviation 2,753785 16,8226 17,91415 10,03328 12,23383 

Range 6 36 43 20 27 

Minimum 18.ɺʝʨ 10.ɺʝʨ 01.ɺʝʨ 19.ɺʝʨ 19.ɺʝʨ 

Maximum 24.ɺʝʨ 16.ɾʦʚ 16.ɾʦʚ 08.ɾʦʚ 16.ɾʦʚ 

Count 4 4 4 4 4 

Confidence Level(95,0%) 4,381887 26,76852 28,50541 15,96518 19,46676 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʷʢ ʽ ʚ ʫʤʦʚʘʭ ʪʝʨʫʘʨʽʚ ʆʜʝʩʴʢʦʾ 

ʦʙʣʘʩʪʽ, ʪʘʢʦʞ ʧʦʚʪʦʨʶʶʪʴ ʟʘʛʘʣʴʥʽ ʪʝʥʜʝʥʮʽʾ ʚʘʨʽʶʚʘʥʥʷ ʜʘʪ ʟʙʦʨʫ ʪʘ ʙʽʣʴʰ 

ʨʘʥʥʴʦʛʦ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʪʘ ʇʽʥʦ ʅʫʘʨ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʩʦʚʦ ʾʢʦʥʮʝʥʪʨʘʮʽ ʾʮʫʢʨʽʚ. ʅʘ ʨʠʩ. 3.18 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʘʩʦʚʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʮʫʢʨʽʚ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ 

ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ, ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ, ʃʝʦʥ ʄʽʡʦ, ʇʽʥʦ ʅʫʘʨ ʪʘ ʇʽʥʦ ʊʽʥ ʟʘ 2021-

2025 ʨʦʢʠ ʫ ʤ. ɸʥʜʨʫʰʽʚʢʘ. 

ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʮʫʢʨʽʚ ʚʘʨʽʶʚʘʣʘ ʚʽʜ 11,0 ʛ/ʜʤ3 (ʇʽʥʦ ʊʽʥ) ʪʘ 13,0 

ʛ/ʜʤ3 (ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ) ʫ 2025 ʨʦʮʽ ʜʦ 26,0 ʛ/ʜʤ3 ʜʣʷ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ 

ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ ʪʘ ʃʝʦʥ ʄʽʡʦ. ʉʝʨʝʜʥʽʡ ʚʤʽʩʪ ʮʫʢʨʫ ʚ ʜʘʪʫ ʟʙʦʨʫ ʟʘ 

ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ ʩʪʘʥʦʚʠʚ ʜʣʷ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʇʽʥʦ ʊʽʥ 16,0 ʛ/ʜʤ3, 

ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ 16,8 ʛ/ʜʤ3, ʇʽʥʦ ʅʫʘʨ 19,3 ʛ/ʜʤ3, ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ 22,6 ʛ/ʜʤ3, 

ʃʝʦʥ ʄʽʡʦ 23,3 ʛ/ʜʤ3. 

ʅʘʡʙʽʣʴʰʘ ʚʘʨʽʘʮʽʷ ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʜʣʷ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʇʽʥʦ ʊʽʥ, ʚʽʜ 11,0 ʛ/ʜʤ3 ʫ 2025 ʨʦʮʽ ʜʦ 19,0 ʛ/ʜʤ3 2023 ʨʦʮʽ. 

ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʮʫʢʨʽʚ ʫ ʚʠʥʦʛʨʘʜʽ ʩʦʨʪʫ ʃʝʦʥ ʄʽʡʦ ʚ 2022 ʨʦʮʽ, 

ʢʦʣʠ ʚʽʜʙʫʚʩʷ ʥʘʡʙʽʣʴʰ ʨʘʥʥʽʡ ʟʙʽʨ ʚʠʥʦʛʨʘʜʫ 1 ʚʝʨʝʩʥʷ, ʩʪʘʥʦʚʠʚ 21,0 ʛ/ʜʤ3, 

8 ʚʝʨʝʩʥʷ 2025 ʨʦʢʫ ʜʣʷ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ï 13,0 ʛ/ʜʤ3, 16 
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ʚʝʨʝʩʥʷ 2021 ʨʦʢʫ ʜʣʷ ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ ï 21,0 ʛ/ʜʤ3, 17 ʚʝʨʝʩʥʷ 2022 ʨʦʢʫ ʜʣʷ 

ʇʽʥʦ ʅʫʘʨ ʪʘ ʇʽʥʦ ʊʽʥ ï 17,5 ʛ/ʜʤ3 ʽ 17,0 ʛ/ʜʤ3 ʚʽʜʧʦʚʽʜʥʦ. 

 

ʈʠʩʫʥʦʢ 3.18. ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʮʫʢʨʽʚ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ 

ɹʝʨʜʠʯʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʅʘʡʙʽʣʴʰ ʧʽʟʥʽ ʜʘʪʠ ʟʙʦʨʽʚ ʚʠʥʦʛʨʘʜʫ ʟʘʬʽʢʩʦʚʘʥʽ 14 ʞʦʚʪʥʷ ʜʣʷ 

ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ, ʃʝʦʥ ʄʽʡʦ ʪʘ ʇʽʥʦ ʊʽʥ ʚ 2023 ʨʦʮʽ ʧʨʠ ʚʤʽʩʪʽ ʮʫʢʨʫ 18,0 

ʛ/ʜʤ3, 26,0 ʛ/ʜʤ3 ʪʘ 19,0 ʛ/ʜʤ3 ʚʽʜʧʦʚʽʜʥʦ, ʜʣʷ ʇʽʥʦ ʅʫʘʨ 7 ʞʦʚʪʥʷ 2021 ʨʦʢʫ 

19,0 ʛ/ʜʤ3, ʜʣʷ ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ 22 ʚʝʨʝʩʥʷ 2025 ʨʦʢʫ 22,5 ʛ/ʜʤ3. 

ʈʝʟʫʣʴʪʘʪʠ ʦʩʥʦʚʥʠʭ ʜʘʥʠʭ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ ʟʥʘʯʝʥʴ ʤʘʩʦʚʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ, ʂʘʙʝʨʥʝ 

ʉʦʚʽʥʴʦʥ, ʃʝʦʥ ʄʽʡʦ, ʇʽʥʦ ʅʫʘʨ ʪʘ ʇʽʥʦ ʊʽʥ ʟʘ 2021-2025 ʨʦʢʠ ʫ ʤ. 

ɸʥʜʨʫʰʽʚʢʘ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣʠʮʽ 3.12. 

ɼʣʷ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʇʽʥʦ ʊʽʥ ʚʽʜʟʥʘʯʝʥʦ ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʫ 

ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʩʢʣʘʜʘʻ 8,0 ʛ/ʜʤ3. ɼʣʷ ʽʥʰʠʭ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʦʨʪʽʚ ï 8,0 ʛ/ʜʤ3. ʉʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ 

1,03 ï 1,73, ʘ ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ 2,06 ï 3,46. ʊʘʢʽ ʟʥʘʯʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ 
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ʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʮʫʢʨʽʚ ʷʢ ʦʩʥʦʚʥʦʛʦ ʧʨʠ ʚʠʙʦʨʽ ʜʘʪʠ ʟʙʦʨʫ ʪʘ ʥʝʟʥʘʯʥʽ 

ʢʦʣʠʚʘʥʥʷ ʫ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʧʝʨʽʦʜʽ. 

ʊʘʙʣʠʮʷ 3.12 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ ʜʘʥʠʭ ʤʘʩʦʚʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ɹʝʨʜʠʯʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ 

ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ʇʦʢʘʟʥʠʢ 

ʂʘʙʝʨʥʝ 

ʂʦʨʪʽʩ 

ʂʘʙʝʨʥʝ 

ʉʦʚʽʥʴʦʥ 

ʃʝʦʥ 

ʄʽʡʦ 

ʇʽʥʦ 

ʅʫʘʨ 
ʇʽʥʦ ʊʽʥ 

Mean 22,6 16,8 23,3 19,3 16,0 

Standard Error 1,1792476 1,25 1,0307764 1,1273124 1,7320508 

Median 21,8 18,0 23,0 18,5 17,0 

Standard Deviation 2,3584953 2,5 2,0615528 2,2546249 3,4641016 

Range 5,0 5,0 5,0 5,0 8,0 

Minimum 21,0 13,0 21,0 17,5 11,0 

Maximum 26,0 18,0 26,0 22,5 19,0 

Count 4 4 4 4 4 

Confidence Level(95,0%) 3,7528923 3,9780579 3,2803906 3,5876113 5,5121587 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʘʥʠʭ (ʦʜʥʦʬʘʢʪʦʨʥʠʡ ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ). ʆʜʥʦʬʘʢʪʦʨʥʠʡ 

ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ ʚʢʘʟʫʻ ʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʪʘ ʩʠʩʪʝʤʥʽʩʪʴ ʜʘʥʠʭ ʜʘʪ ʟʙʦʨʫ ʪʘ 

ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ ʫ ʚʠʥʦʛʨʘʜʽ ʩʦʨʪʽʚ ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ, ʂʘʙʝʨʥʝ 

ʉʦʚʽʥʴʦʥ, ʃʝʦʥ ʄʽʡʦ, ʇʽʥʦ ʅʫʘʨ ʪʘ ʇʽʥʦ ʊʽʥ ɹʝʨʜʠʯʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ 

ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʂʨʠʪʝʨʽʡ ʌʽʰʝʨʘ ʙʽʣʴʰʝ ʢʨʠʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ (ʜʣʷ 

ʂʘʙʝʨʥʝ ʂʦʨʪʽ: F = 223,878, Fcrit = 5,987; ʜʣʷ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ: F = 22,963, Fcrit 

= 5,987; ʜʣʷ ʃʝʦʥ ʄʽʡʦ: F = 10,346, Fcrit = 5,987; ʜʣʷ ʇʽʥʦ ʅʫʘʨ: F = 59,766, Fcrit 

= 5,987; ʜʣʷ ʇʽʥʦ ʊʽʥ: F = 51,223, Fcrit = 5,987). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʪʘʥʦʚʣʝʥʦ ʰʠʨʦʢʽ ʜʽʘʧʘʟʦʥʠ ʜʘʪ ʟʙʦʨʫ ʪʘ ʤʘʩʦʚʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪ ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ, ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ, ʃʝʦʥ 

ʄʽʡʦ, ʇʽʥʦ ʅʫʘʨ ʪʘ ʇʽʥʦ ʊʽʥ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʯʝʨʚʦʥʠʭ ʚʠʥ ʚ ʫʤʦʚʘʭ ʪʝʨʫʘʨʫ 

ʤ. ɸʥʜʨʫʰʽʚʢʘ ɹʝʨʜʠʯʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ ʫ 2021-2025 

ʨʦʢʘʭ. ɺʽʜʟʥʘʯʝʥʦ ʨʽʟʥʠʮʶ ʫ ʚʘʨʽʘʪʠʚʥʦʩʪʽ ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ, ʷʢ 

ʦʩʥʦʚʥʦʛʦ ʷʢʽʩʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʠʟʨʽʚʘʥʥʷ, ʪʘ ʚʽʜʤʽʥʥʽʩʪʴ ʫ ʘʜʘʧʪʠʚʥʦʩʪʽ 

ʚʠʥʦʛʨʘʜʫ ʨʽʟʥʠʭ ʩʦʨʪʽʚ ʜʦ ʚʧʣʠʚʫ ʟʤʽʥʠ ʢʣʽʤʘʪʫ. 
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ʇʦʜʘʣʴʰʝ ʥʘʢʦʧʠʯʝʥʥʷ ʜʘʥʠʭ ʜʘʻ ʟʤʦʛʫ ʘʥʘʣʽʟʫʚʘʪʠ ʪʝʥʜʝʥʮʽʾ ʟʤʽʥ 

ʪʝʨʤʽʥʽʚ ʟʙʦʨʫ, ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʩʪʨʘʪʝʛʽʾ ʘʜʘʧʪʘʮʽʾ ʪʘ ʢʨʘʱʝ ʧʨʦʛʥʦʟʫʚʘʪʠ 

ʚʽʜʧʦʚʽʜʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ 

ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʧʦʨʪʬʝʣʶ ʨʽʟʥʠʭ ʩʪʠʣʽʚ ʯʝʨʚʦʥʠʭ ʚʠʥ. ɿʘʩʪʦʩʦʚʘʥʘ 

ʤʝʪʦʜʦʣʦʛʽʷ ʚ ʘʥʘʣʽʟʽ ʚʘʨʽʘʮʽʡ ʜʘʪ ʟʙʦʨʫ ʨʽʟʥʠʭ ʩʦʨʪʽʚ ʚʠʥʦʛʨʘʜʫ ʪʘ ʾʭʥʽʭ 

ʦʩʥʦʚʥʠʭ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʦʞʝ ʙʫʪʠ ʝʢʩʪʨʘʧʦʣʴʦʚʘʥʘ ʥʘ ʽʥʰʽ 

ʨʝʛʽʦʥʠ ʪʘ ʪʝʨʫʘʨʠ ʋʢʨʘʾʥʠ. 

3.2. ɼʦʩʣʽʜʞʝʥʥʷ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʩʝʥʩʦʨʥʠʭ ʧʨʦʬʽʣʽʚ ʯʝʨʚʦʥʠʭ 

ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ 

ʉʪʚʦʨʝʥʥʷ ʩʝʥʩʦʨʥʠʭ ʧʨʦʬʽʣʽʚ ʚʠʥ ʜʦʟʚʦʣʷʻ ʥʘʜʘʪʠ ʷʢʽʩʥʫ ʦʮʽʥʢʫ ʚʠʥ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʟ ʚʠʥʦʛʨʘʜʫ ʽʩʥʫʶʯʠʭ ʪʘ ʚʠʚʝʜʝʥʠʭ ʩʦʨʪʽʚ ʫ ʪʨʘʜʠʮʽʡʥʠʭ ʽ ʥʦʚʠʭ 

ʨʝʛʽʦʥʘʭ. ɺ ʧʦʜʘʣʴʰʦʤʫ ʜʘʩʪʴ ʟʤʦʛʫ ʩʪʚʦʨʶʚʘʪʠ ʪʘ ʫʜʦʩʢʦʥʘʣʶʚʘʪʠ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʘʥʘʣʽʟʫʚʘʪʠ ʚʧʣʠʚ ʟʤʽʥ ʢʣʽʤʘʪʫ ʪʘ ʧʨʦʩʫʚʘʪʠ ʽ ʩʪʘʥʜʘʨʪʠʟʫʚʘʪʠ 

ʚʠʥʘ ʟ ʚʠʥʦʛʨʘʜʫ ʚʠʟʥʘʯʝʥʠʭ ʩʦʨʪʽʚ ʪʘ ʨʝʛʽʦʥʽʚ. 

ɺʽʜʦʤʘ ʩʚʽʪʦʚʘ ʚʠʥʥʘ ʞʫʨʥʘʣʽʩʪʢʘ ɼʞʝʥʩʽʩ ʈʦʙʽʥʩʦʩ ʚʽʜʤʽʯʘʻ, ʱʦ ʦʢʨʽʤ 

ʤʽʞʥʘʨʦʜʥʠʭ ʩʦʨʪʽʚ ʚʠʥʦʛʨʘʜʫ, ʥʝʟʘʙʘʨʦʤ ʜʦʚʝʜʝʪʴʩʷ ʚʠʚʯʘʪʠ ʥʦʚʽ ʽʤʝʥʘ 

ʛʽʙʨʠʜʽʚ. ɺ ʍʍ ʩʪʦʣʽʪʪʽ ʛʽʙʨʠʜʥʽ ʩʦʨʪʠ ʚʠʥʦʛʨʘʜʫ ʤʘʣʠ ʥʝʟʥʘʯʥʝ ʧʦʰʠʨʝʥʥʷ 

ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʷʢʽʩʥʠʭ ʚʠʥ. ɺʧʣʠʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʚ ʍʍɯ ʩʪʦʣʽʪʪʽ ʧʨʠʟʚʽʚ ʜʦ 

ʧʦʷʚʠ ʥʦʚʠʭ ʚʠʥʦʨʦʙʥʠʭ ʨʝʛʽʦʥʽʚ ʪʘ ʧʦʪʨʝʙʫ ʫ ʩʦʨʪʘʭ, ʷʢʽ ʚʠʪʨʠʤʫʶʪʴ ʩʫʚʦʨʽ 

ʟʠʤʠ, ʤʘʶʪʴ ʢʦʨʦʪʰʠʡ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʪʘ ʩʪʽʡʢʽ ʜʦ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʭʚʦʨʦʙ 

[174]. ʇʦʷʚʘ ʥʦʚʠʭ ʚʠʥʦʨʦʙʥʠʭ ʨʝʛʽʦʥʽʚ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʥʦʛʨʘʜʫ ʛʽʙʨʠʜʥʠʭ 

ʩʦʨʪʽʚ ʥʝ ʦʤʠʥʫʣʠ ʽ ʋʢʨʘʾʥʫ. 

ɺ ʧʨʝʜʩʪʘʚʣʝʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʩʪʚʦʨʝʥʦ ʩʝʥʩʦʨʥ ̔ʧʨʦʬʽʣʽ ʫʢʨʘʾʥʩʴʢʠʭ 

ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʟ ʚʠʥʦʛʨʘʜʫ ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʦʨʪʽʚ ʪʘ ʛʽʙʨʠʜʽʚ. 

ɼʦʩʣʽʜʞʫʚʘʣʠʩʴ ʫʢʨʘʾʥʩʴʢʽ ʯʝʨʚʦʥʽ ʩʪʦʣʦʚʽ ʩʫʭʽ ʚʠʥʘ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ʇʽʥʦ 

ʅʫʘʨ, ʄʝʨʣʦ, ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ, ʎʚʘʡʛʝʣʴʪ, ʂʘʙʝʨʥʝ ʌʨʘʥ, ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ ʟ 

ɿʘʢʘʨʧʘʪʩʴʢʦʾ, ʃʴʚʽʚʩʴʢʦ,ʾ ʏʝʨʥʽʚʝʮʴʢʦ,ʾ ɺʽʥʥʠʮʴʢʦ,ʾ ɾʠʪʦʤʠʨʩʴʢʦ,ʾ ʆʜʝʩʴʢʦ ʾ

ʪʘ ʄʠʢʦʣʘʾʚʩʴʢʦ ʾʦʙʣʘʩʪʝʡ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʨʦʟʜʨʽʙʥʠʭ ʤʝʨʝʞʘʭ ʋʢʨʘʾʥʠ ʚ 

2024 ʨʦʮʽ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʟʨʦʙʣʝʥʦ ʘʥʘʣʽʟ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʩʧʦʞʠʚʘʥʥʷ ʯʝʨʚʦʥʠʭ 
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ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʟ ʚʠʥʦʛʨʘʜʫ ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʦʨʪʽʚ ʪʘ ʛʽʙʨʠʜʽʚ ʚ ʋʢʨʘʾʥʽ; 

ʨʦʟʨʦʙʣʝʥʦ ʜʝʛʫʩʪʘʮʽʡʥʽ ʧʨʦʪʦʢʦʣʠ ʪʘ ʩʪʚʦʨʝʥʦ ʩʝʥʩʦʨʥʽ ʧʨʦʬʽʣʽ. 

ʅʘ ʨʠʩ. 3.19 ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʝʥʩʦʨʥʠʡ ʧʨʦʬʽʣʴ ʫʢʨʘʾʥʩʴʢʠʭ ʯʝʨʚʦʥʠʭ 

ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ. ɼʣʷ ʮʠʭ ʚʠʥ ʭʘʨʘʢʪʝʨʥʽ 

ʥʝʟʥʘʯʥʽ ʢʚʽʪʢʦʚʽ ʘʨʦʤʘʪʠ - 0,88 (ʛʽʙʽʩʢʫʩ, ʛʚʦʟʜʠʢʠ), ʬʨʫʢʪʦʚʽ ʘʨʦʤʘʪʠ ʥʘ ʨʽʚʥʽ 

4,5 ʟʘ 7-ʙʘʣʴʥʦ  ʁʰʢʘʣʦ  ʁ(ʚʠʰʥʷ, ʯʦʨʥʘ ʩʣʠʚʘ, ʤʘʣʠʥʘ, ʦʞʠʥʘ), ʩʧʝʮʽʾ ï 3,38 

(ʣʘʢʨʠʮʷ, ʣʘʚʨʦʚʠʡ ʣʠʩʪ, ʛʚʦʟʜʠʢʘ) ʪʘ ʘʨʦʤʘʪʠ ʚʠʪʨʠʤʢʠ ï 2,75 (ʰʢʽʨʘ, ʤʝʥʪʦʣ, 

ʛʨʠʙʠ, ʢʘʚʘ, ʰʦʢʦʣʘʜ, ʪʘʙʘʢ). ʋ ʩʤʘʢʫ ʚʠʟʥʘʯʝʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘ ʨʽʚʥʽ 4, 

ʢʠʩʣʦʪʥʽʩʪʴ ï 4,25, ʩʦʣʦʜʢʽʩʪʴ ï 0,5, ʧʽʩʣʷʩʤʘʢ ï 3,5, ʪʘʥʽʥʠ ï 3,5. 

 

ʈʠʩʫʥʦʢ 3.19. ʉʝʥʩʦʨʥʠʡ ʧʨʦʬʽʣʴ ʫʢʨʘʾʥʩʴʢʠʭ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ 

ʩʫʭʠʭ ʚʠʥ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʅʘ ʨʠʩ. 3.20 ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʝʥʩʦʨʥʠʡ ʧʨʦʬʽʣʴ ʫʢʨʘʾʥʩʴʢʠʭ ʯʝʨʚʦʥʠʭ 

ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ. ɼʣʷ ʮʠʭ ʚʠʥ ʭʘʨʘʢʪʝʨʥʽ ʢʚʽʪʢʦʚʽ 

ʘʨʦʤʘʪʠ ï 1,08 (ʬʽʘʣʢʠ, ʛʣʽʜ, ʰʘʚʣʽʷ), ʬʨʫʢʪʦʚʽ ʘʨʦʤʘʪʠ ʥʘ ʨʽʚʥʽ 4,3 ʟʘ 7-

ʙʘʣʴʥʦ  ʁʰʢʘʣʦ  ʁ(ʚʠʰʥʷ, ʤʘʣʠʥʘ, ʰʠʧʰʠʥʘ, ʞʫʨʘʚʣʠʥʘ, ʯʦʨʥʘ ʩʣʠʚʘ, ʯʦʨʥʘ 

ʩʤʦʨʦʜʠʥʘ), ʩʧʝʮʽʾ ï 2,92 (ʯʦʨʥʠʡ ʧʝʨʝʮʴ, ʣʘʚʨʦʚʠʡ ʣʠʩʪ, ʤʫʩʢʘʪʥʠʡ ʛʦʨʽʭ) ʪʘ 

ʘʨʦʤʘʪʠ ʚʠʪʨʠʤʢʠ ï 1,85 (ʯʦʨʥʦʩʣʠʚ, ʣʘʢʨʠʮʷ, ʯʦʨʥʠʡ ʰʦʢʦʣʘʜ, ʩʦʣʦʜʢʘ, 

ʚʘʥʽʣʴ, ʤʝʥʪʦʣ, ʪʘʙʘʢ). ʋ ʩʤʘʢʫ ʚʠʟʥʘʯʝʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘ ʨʽʚʥʽ 4,54, 

ʢʠʩʣʦʪʥʽʩʪʴ ï 3,85, ʩʦʣʦʜʢʽʩʪʴ ï 1,08, ʧʽʩʣʷʩʤʘʢ ï 3,92, ʪʘʥʽʥʠ ï 3,31. 

0
1
2
3
4
5
6
7
ʂʚʽʪʢʦʚʽ

ʌʨʫʢʪʦʚʽ

ʉʧʝʮʽʾ

ɺʠʪʨʠʤʢʘ

ɯʥʪʝʥʩʠʚʥʽʩʪʴ 

ʩʤʘʢʫ
ʂʠʩʣʦʪʥʽʩʪʴ

ʉʦʣʦʜʢʽʩʪʴ

ʇʽʩʣʷʩʤʘʢ

ʊʘʥʽʥʠ



88 

 

ʈʠʩʫʥʦʢ 3.20. ʉʝʥʩʦʨʥʠʡ ʧʨʦʬʽʣʴ ʫʢʨʘʾʥʩʴʢʠʭ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ 

ʩʫʭʠʭ ʚʠʥ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʅʘ ʨʠʩ. 3.21 ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʝʥʩʦʨʥʠʡ ʧʨʦʬʽʣʴ ʫʢʨʘʾʥʩʴʢʠʭ ʯʝʨʚʦʥʠʭ 

ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ. ɼʣʷ ʮʠʭ ʚʠʥ 

ʭʘʨʘʢʪʝʨʥʽ ʥʝʟʥʘʯʥʽ ʢʚʽʪʢʦʚʽ ʘʨʦʤʘʪʠ ï 1,25 (ʬʽʘʣʢʘ, ʰʘʬʣʽʷ), ʬʨʫʢʪʦʚʽ 

ʘʨʦʤʘʪʠ ʥʘ ʨʽʚʥʽ 4,25 ʟʘ 7-ʙʘʣʴʥʦ  ʁʰʢʘʣʦ  ʁ(ʯʦʨʥʘ ʩʣʠʚʘ, ʯʦʨʥʘ ʩʤʦʨʦʜʠʥʘ, 

ʯʦʨʥʘ ʚʠʰʥʷ, ʦʞʠʥʘ), ʩʧʝʮʽʾ ï 2,33 (ʙʦʣʛʘʨʩʴʢʠʡ ʧʝʨʝʮʴ, ʯʦʨʥʠʡ ʧʝʨʝʮʴ, 

ʛʚʦʟʜʠʢʘ) ʪʘ ʘʨʦʤʘʪʠ ʚʠʪʨʠʤʢʠ ï 1,42 (ʣʘʢʨʠʮʷ, ʯʦʨʥʠʡ ʰʦʢʦʣʘʜ, ʢʘʚʘ, 

ʯʦʨʥʦʩʣʠʚ, ʢʘʩʽʩ, ʰʢʽʨʘ, ʝʚʢʘʣʽʧʪ). ʋ ʩʤʘʢʫ ʚʠʟʥʘʯʝʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘ ʨʽʚʥʽ 4, 

ʢʠʩʣʦʪʥʽʩʪʴ ï 3,67, ʩʦʣʦʜʢʽʩʪʴ ï 1, ʧʽʩʣʷʩʤʘʢ ï 3,17, ʪʘʥʽʥʠ ï 3,17. 

 

ʈʠʩʫʥʦʢ 3.21. ʉʝʥʩʦʨʥʠʡ ʧʨʦʬʽʣʴ ʫʢʨʘʾʥʩʴʢʠʭ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ 

ʩʫʭʠʭ ʚʠʥ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 
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ʅʘ ʨʠʩ. 3.22 ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʝʥʩʦʨʥʠʡ ʧʨʦʬʽʣʴ ʫʢʨʘʾʥʩʴʢʠʭ ʯʝʨʚʦʥʠʭ 

ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʎʚʘʡʛʝʣʴʪ. ɼʣʷ ʮʠʭ ʚʠʥ ʭʘʨʘʢʪʝʨʥʽ 

ʥʝʟʥʘʯʥʽ ʢʚʽʪʢʦʚʽ ʘʨʦʤʘʪʠ ï 0,67, ʬʨʫʢʪʦʚʽ ʘʨʦʤʘʪʠ ʥʘ ʨʽʚʥʽ 4,67 ʟʘ 7-ʙʘʣʴʥʦ  ʁ

ʰʢʘʣʦ  ʁ(ʚʠʰʥʷ, ʤʘʣʠʥʘ), ʩʧʝʮʽʾ ï 1 (ʯʦʨʥʠʡ ʧʝʨʝʮʴ, ʘʥʽʩ) ʪʘ ʘʨʦʤʘʪʠ ʚʠʪʨʠʤʢʠ 

ï 0,33 (ʚʝʨʰʢʠ, ʯʦʨʥʠʡ ʰʦʢʦʣʘʜ, ʢʦʨʠʮʷ, ʣʘʢʨʠʮʷ). ʋ ʩʤʘʢʫ ʚʠʟʥʘʯʝʥʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘ ʨʽʚʥʽ 3,33, ʢʠʩʣʦʪʥʽʩʪʴ ï 3,67, ʩʦʣʦʜʢʽʩʪʴ ï 1, ʧʽʩʣʷʩʤʘʢ ï 2,33, 

ʪʘʥʽʥʠ ï 2,33. 

 

ʈʠʩʫʥʦʢ 3.22. ʉʝʥʩʦʨʥʠʡ ʧʨʦʬʽʣʴ ʫʢʨʘʾʥʩʴʢʠʭ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ 

ʩʫʭʠʭ ʚʠʥ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʎʚʘʡʛʝʣʴʪ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʅʘ ʨʠʩ. 3.23 ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʝʥʩʦʨʥʠʡ ʧʨʦʬʽʣʴ ʫʢʨʘʾʥʩʴʢʠʭ ʯʝʨʚʦʥʠʭ 

ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʌʨʘʥ. ɼʣʷ ʮʠʭ ʚʠʥ ʭʘʨʘʢʪʝʨʥʽ 

ʥʝʟʥʘʯʥʽ ʢʚʽʪʢʦʚʽ ʘʨʦʤʘʪʠ ï 0,67 (ʙʫʟʦʢ, ʬʽʘʣʢʘ), ʬʨʫʢʪʦʚʽ ʘʨʦʤʘʪʠ ʥʘ ʨʽʚʥʽ 4,67 

ʟʘ 7-ʙʘʣʴʥʦ  ʁh ʢʘʣʦ  ʁ(ʤʘʣʠʥʘ, ʯʦʨʥʘ ʩʤʦʨʦʜʠʥʘ, ʩʫʥʠʮʷ, ʦʞʠʥʘ), ʩʧʝʮʽʾ ï 0,67 

(ʯʦʨʥʠʡ ʧʝʨʝʮʴ) ʪʘ ʘʨʦʤʘʪʠ ʚʠʪʨʠʤʢʠ ï 1 (ʚʝʨʰʢʠ, ʯʦʨʥʠʡ ʰʦʢʦʣʘʜ, ʰʢʽʨʘ, 

ʪʘʙʘʢ). ʋ ʩʤʘʢʫ ʚʠʟʥʘʯʝʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘ ʨʽʚʥʽ 4,33, ʢʠʩʣʦʪʥʽʩʪʴ ï 4, 

ʩʦʣʦʜʢʽʩʪʴ ï 1, ʧʽʩʣʷʩʤʘʢ ï 3, ʪʘʥʽʥʠ ï 3. 
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ʈʠʩʫʥʦʢ 3.23. ʉʝʥʩʦʨʥʠʡ ʧʨʦʬʽʣʴ ʫʢʨʘʾʥʩʴʢʠʭ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ 

ʩʫʭʠʭ ʚʠʥ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʌʨʘʥ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʅʘ ʨʠʩ. 3.24 ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʝʥʩʦʨʥʠʡ ʧʨʦʬʽʣʴ ʫʢʨʘʾʥʩʴʢʠʭ ʯʝʨʚʦʥʠʭ 

ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ. ɼʣʷ ʮʠʭ ʚʠʥ ʭʘʨʘʢʪʝʨʥʽ 

ʢʚʽʪʢʦʚʽ ʘʨʦʤʘʪʠ ï 1,5 (ʟʘʩʫʰʝʥʽ ʢʚʽʪʠ, ʰʘʚʣʽʷ), ʬʨʫʢʪʦʚʽ ʘʨʦʤʘʪʠ ʥʘ ʨʽʚʥʽ 4,5 

ʟʘ 7-ʙʘʣʴʥʦ  ʁʰʢʘʣʦ  ʁ(ʚʠʰʥʷ, ʯʦʨʥʘ ʩʤʦʨʦʜʠʥʘ, ʯʦʨʥʘ ʚʠʰʥʷ), ʩʧʝʮʽʾ ï 3 

(ʯʦʨʥʠʡ ʧʝʨʝʮʴ, ʨʦʟʤʘʨʠʥ, ʦʨʝʛʘʥʦ) ʪʘ ʘʨʦʤʘʪʠ ʚʠʪʨʠʤʢʠ ï 0,5 (ʚʘʥʽʣʴ, ʢʘʚʘ, 

ʯʦʨʥʠʡ ʰʦʢʦʣʘʜ). ʋ ʩʤʘʢʫ ʚʠʟʥʘʯʝʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘ ʨʽʚʥʽ 3,5, ʢʠʩʣʦʪʥʽʩʪʴ ï 

3,5, ʩʦʣʦʜʢʽʩʪʴ ï 1, ʧʽʩʣʷʩʤʘʢ ï 3, ʪʘʥʽʥʠ ï 3. 

 

ʈʠʩʫʥʦʢ 3.24. ʉʝʥʩʦʨʥʠʡ ʧʨʦʬʽʣʴ ʫʢʨʘʾʥʩʴʢʠʭ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ 

ʩʫʭʠʭ ʚʠʥ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ 
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ʂʨʽʤ ʪʦʛʦ, ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʫʩʝʨʝʜʥʝʥʽ ʩʝʥʩʦʨʥʽ ʧʨʦʬʽʣʽ (ʨʠʩ. 3.25) 

ʫʢʨʘʾʥʩʴʢʠʭ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʚʽʜ ʚʠʨʦʙʥʠʢʽʚ, ʷʢʽ ʛʦʪʫʶʪʴʩʷ ʜʦ 

ʚʠʭʦʜʫ ʫ ʧʨʦʜʘʞ, ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ʈʫʙʽʥ ɹʦʣʛʘʨʩʴʢʠʡ, ʈʝʛʝʥʪ, ɼʦʨʥʬʝʣʴʜʝʨ, 

ɹʣʘʫʙʫʨʛʝʨ  ̔ɼʫʥʘʡ ʟ ɾʠʪʦʤʠʨʩʴʢʦʾ, ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʾ ʪʘ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ. 

 

ʈʠʩʫʥʦʢ 3.25. ʉʝʥʩʦʨʥʠʡ ʧʨʦʬʽʣʴ ʫʢʨʘʾʥʩʴʢʠʭ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ 

ʩʫʭʠʭ ʚʠʥ ʟ ʚʠʥʦʛʨʘʜʫ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʩʦʨʪʽʚ, ʜʝ a ï ʢʚʽʪʢʦʚʽ ʘʨʦʤʘʪʠ, b ï 

ʬʨʫʢʪʦʚʽ ʘʨʦʤʘʪʠ, c ï ʘʨʦʤʘʪʠ ʩʧʝʮʽʡ, d ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʩʤʘʢʫ, e ï 

ʢʠʩʣʦʪʥʽʩʪʴ, f ï ʩʦʣʦʜʢʽʩʪʴ, g ï ʧʽʩʣʷʩʤʘʢ, h ï ʪʘʥʽʥʠ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ɼʣʷ ʯʝʨʚʦʥʦʛʦ ʩʫʭʦʛʦ ʚʠʥʘ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʈʫʙʽʥ ɹʦʣʛʘʨʩʴʢʠʡ 

ʭʘʨʘʢʪʝʨʥʽ ʢʚʽʪʢʦʚʽ ʘʨʦʤʘʪʠ ï 1, ʬʨʫʢʪʦʚʽ ʘʨʦʤʘʪʠ ʥʘ ʨʽʚʥʽ 5 ʟʘ 7-ʙʘʣʴʥʦ  ʁ

ʰʢʘʣʦ  ʁ(ʤʘʣʠʥʘ, ʩʫʥʠʮʷ, ʯʦʨʥʘ ʩʤʦʨʦʜʠʥʘ), ʩʧʝʮʽʾ ï 4 (ʨʦʟʤʘʨʠʥ). ʋ ʩʤʘʢʫ 

ʚʠʟʥʘʯʝʥ ̔̔ ʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘ ʨʽʚʥʽ 4, ʢʠʩʣʦʪʥʽʩʪʴ ï 5, ʩʦʣʦʜʢʽʩʪʴ ï 1, ʧʽʩʣʷʩʤʘʢ ï 

3, ʪʘʥʽʥʠ ï 2. 

ʏʝʨʚʦʥʝ ʩʫʭʝ ʚʠʥʦ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʈʝʛʝʥʪ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʠʡ 

ʢʚʽʪʢʦʚʠʤʠ ʘʨʦʤʘʪʘʤʠ ï 1 (ʟʘʩʫʰʝʥʽ ʧʦʣʴʦʚʽ ʢʚʽʪʠ) ʪʘ ʬʨʫʢʪʦʚʠʤʠ ʘʨʦʤʘʪʘʤʠ 

ʥʘ ʨʽʚʥʽ 5 ʟʘ 7-ʙʘʣʴʥʦ  ʁh ʢʘʣʦ  ʁ(ʤʘʣʠʥʘ, ʚʠʰʥʷ, ʧʦʣʫʥʠʮʷ). ʋ ʩʤʘʢʫ ʚʠʟʥʘʯʝʥ ̔
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ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘ ʨʽʚʥʽ 4, ʢʠʩʣʦʪʥʽʩʪʴ ï 3, ʩʦʣʦʜʢʽʩʪʴ ï 1, ʧʽʩʣʷʩʤʘʢ ï 2, ʪʘʥʽʥʠ 

ï 2. 

ɼʣʷ ʚʠʥʘ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ɼʦʨʥʬʝʣʴʜʝʨ ʭʘʨʘʢʪʝʨʥʽ ʢʚʽʪʢʦʚʽ ʘʨʦʤʘʪʠ ï 

1 (ʟʘʩʫʰʝʥʽ ʧʦʣʴʦʚʽ ʢʚʽʪʠ ʪʘ ʢʘʨʢʘʜʝ) ʪʘ ʬʨʫʢʪʦʚʽ ʘʨʦʤʘʪʠ ʥʘ ʨʽʚʥʽ 4 ʟʘ 7-

ʙʘʣʴʥʦ  ʁ ʰʢʘʣʦ  ʁ (ʤʘʣʠʥʘ, ʛʦʨʦʙʠʥʘ, ʦʞʠʥʘ, ʯʦʨʥʘ ʩʤʦʨʦʜʠʥʘ). ʋ ʩʤʘʢʫ 

ʚʠʟʥʘʯʝʥ ̔̔ ʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘ ʨʽʚʥʽ 4, ʢʠʩʣʦʪʥʽʩʪʴ ï 3, ʩʦʣʦʜʢʽʩʪʴ ï 1, ʧʽʩʣʷʩʤʘʢ ï 

2, ʪʘʥʽʥʠ ï 2. 

ɼʣʷ ʚʠʥʘ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ɹʣʘʫʙʫʨʛʝʨ ʭʘʨʘʢʪʝʨʥʽ ʢʚʽʪʢʦʚʽ ʘʨʦʤʘʪʠ ï 1, 

ʬʨʫʢʪʦʚʽ ʘʨʦʤʘʪʠ ʥʘ ʨʽʚʥʽ 5 ʟʘ 7-ʙʘʣʴʥʦ  ʁʰʢʘʣʦ  ʁ(ʛʦʨʦʙʠʥʘ, ʦʞʠʥʘ, ʯʦʨʥʘ 

ʩʤʦʨʦʜʠʥʘ), ʩʧʝʮʽʾ ï 1 ʪʘ ʚʽʜʤʽʯʝʥʽ ʚʝʨʰʢʦʚʽ ʚʽʜʪʽʥʢʠ. ʋ ʩʤʘʢʫ ʚʠʟʥʘʯʝʥ ̔

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘ ʨʽʚʥʽ 4, ʢʠʩʣʦʪʥʽʩʪʴ ï 2, ʩʦʣʦʜʢʽʩʪʴ ï 1, ʧʽʩʣʷʩʤʘʢ ï 3, ʪʘʥʽʥʠ 

ï 2. 

ɼʣʷ ʚʠʥʘ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ɼʫʥʘʡ ʭʘʨʘʢʪʝʨʥʽ ʢʚʽʪʢʦʚʽ ʘʨʦʤʘʪʠ ï 1 

(ʬʽʘʣʢʘ), ʬʨʫʢʪʦʚʽ ʘʨʦʤʘʪʠ ʥʘ ʨʽʚʥʽ 5 ʟʘ 7-ʙʘʣʴʥʦ  ʁʰʢʘʣʦ  ʁ (ʦʞʠʥʘ, ʯʦʨʥʘ 

ʩʤʦʨʦʜʠʥʘ). ʋ ʩʤʘʢʫ ʚʠʟʥʘʯʝʥ ̔ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘ ʨʽʚʥʽ 4, ʢʠʩʣʦʪʥʽʩʪʴ ï 3, 

ʩʦʣʦʜʢʽʩʪʴ ï 1, ʧʽʩʣʷʩʤʘʢ ï 2, ʪʘʥʽʥʠ ï 3. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʪʘʥʦʚʣʝʥʦ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʩʝʥʩʦʨʥʠʭ ʧʨʦʬʽʣʽʚ ʯʝʨʚʦʥʠʭ 

ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ʇʽʥʦ ʅʫʘʨ, ʄʝʨʣʦ, ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ, 

ʎʚʘʡʛʝʣʴʪ, ʂʘʙʝʨʥʝ ʌʨʘʥ, ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ ʪʘ ʚʠʥʦʛʨʘʜʫ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʩʦʨʪʽʚ 

ʈʫʙʽʥ ɹʦʣʛʘʨʩʴʢʠʡ, ʈʝʛʝʥʪ, ɼʦʨʥʬʝʣʴʜʝʨ, ɹʣʘʫʙʫʨʛʝʨ ʽ ɼʫʥʘʡ. ʅʘʡʢʨʘʱʝ 

ʚʠʨʘʞʝʥʽ ʢʚʽʪʢʦʚʽ ʘʨʦʤʘʪʠ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʫʢʨʘʾʥʩʴʢʠʭ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ 

ʩʫʭʠʭ ʚʠʥ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ (1,5) ʪʘ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ (1,25). 

ʌʨʫʢʪʦʚʽ ʘʨʦʤʘʪʠ, ʷʢʽ ʚʚʘʞʘʶʪʴʩʷ ʧʝʨʚʠʥʥʠʤʠ, ʥʘʡʙʽʣʴʰʝ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʚʠʥ 

ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ʎʚʘʡʛʝʣʴʪ (4,67) ʪʘ ʂʘʙʝʨʥʝ ʌʨʘʥ (4,67). ʉʧʝʮʽʾ ʫ ʘʨʦʤʘʪʽ 

ʥʘʡʚʽʜʯʫʪʥʽʰʝ ʚʠʨʘʞʝʥʽ ʫ ʚʠʥʘʭ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ʇʽʥʦ ʅʫʘʨ (3,38) ʪʘ 

ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ (3). ʊʦʥʠ ʚʠʪʨʠʤʢʠ, ʚʽʜʧʦʚʽʜʥʦ ʽ ʚʠʪʨʠʤʢʘ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʚʠʥ 

ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ʇʽʥʦ ʅʫʘʨ (2,75) ʪʘ ʄʝʨʣʦ (1,85).  

ʉʤʘʢ ʫʢʨʘʾʥʩʴʢʠʭ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʚʽʜʟʥʘʯʝʥʠʡ 

ʥʘʡʙʽʣʴʰʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʫ ʚʠʥ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ʄʝʨʣʦ (4,54) ʪʘ ʂʘʙʝʨʥʝ 

ʌʨʘʥ (4,33). ʂʠʩʣʦʪʥʽʩʪʴ ʚʽʜʟʥʘʯʝʥʘ ʫ ʚʠʥʘʭ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ʇʽʥʦ ʅʫʘʨ 
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(4,25) ʪʘ ʂʘʙʝʨʥʝ ʌʨʘʥ (4). ʅʘʡʤʝʥʰʝ ʚʽʜʯʫʪʪʷ ʩʦʣʦʜʢʦʩʪʽ ʫ ʩʤʘʢʫ ʫ ʚʠʥʘʭ ʟ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ (0,5). ɺ ʪʦʡ ʞʝ ʯʘʩ, ʫ ʚʠʥʘʭ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ 

ʄʝʨʣʦ (1,08), ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ (1), ʎʚʘʡʛʝʣʴʪ (1), ʂʘʙʝʨʥʝ ʌʨʘʥ (1) ʪʘ 

ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ (1) ʚʽʜʥʦʩʥʦ ʦʜʥʘʢʦʚʘ. ʅʘʡʚʠʱʽ ʟʥʘʯʝʥʥ ̫ ʜʝʩʢʨʠʧʪʦʨʘ 

ʧʽʩʣʷʩʤʘʢ ʟʘʬʽʢʩʦʚʘʥʽ ʫ ʚʠʥʘʭ ʟ ʩʦʨʪʽʚ ʚʠʥʦʛʨʘʜʫ ʄʝʨʣʦ (3,92) ʪʘ ʇʽʥʦ ʅʫʘʨ 

(3,5). ɼʝʩʢʨʠʧʪʦʨ ʪʘʥʽʥʠ ʦʪʨʠʤʘʚ ʥʘʡʚʠʱʽ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʠʥ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ 

ʇʽʥʦ ʅʫʘʨ (3,5) ʪʘ ʄʝʨʣʦ (3,31). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʦʙʣʝʥ ̔ ʩʝʥʩʦʨʥ ̔ ʧʨʦʬʽʣʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʥʘʡʙʽʣʴʰ 

ʭʘʨʘʢʪʝʨʥʽ ʜʝʩʢʨʠʧʪʦʨʠ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʟ ʚʠʥʦʛʨʘʜʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʦʨʪʽʚ. ɺ ʧʦʜʘʣʴʰʦʤʫ ʚʚʘʞʘʻʪʴʩʷ ʜʦʮʽʣʴʥʠʤ ʧʨʦʚʝʩʪʠ ʧʦʜʽʙʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʩʝʥʩʦʨʥʠʭ ʧʨʦʬʽʣʽʚ ʫʢʨʘʾʥʩʴʢʠʭ 

ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʟ ʚʠʥʦʛʨʘʜʫ ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʦʨʪʽʚ ʪʘ ʛʽʙʨʠʜʽʚ ʧʦ 

ʢʦʞʥʽʡ ʦʙʣʘʩʪʽ ʪʘ ʥʘʚʽʪʴ ʨʘʡʦʥʫ ʦʢʨʝʤʦ. 

3.3. ɸʥʘʣʽʟ ʬʝʥʦʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʪʘ ʢʦʣʴʦʨʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ 

ʌʝʥʦʣʴʥʽ ʨʝʯʦʚʠʥʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʪʦʨʠʥʥʠʤʠ ʩʧʦʣʫʢʘʤʠ, ʷʢʽ 

ʧʝʨʝʭʦʜʷʪʴ ʟ ʚʠʥʦʛʨʘʜʫ, ̔  ʚʽʜʽʛʨʘʶʪʴ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʩʝʥʩʦʨʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʥʘ [175]. ʈʦʟʫʤʽʥʥʷ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʤʽʞ ʷʢʽʩʪʶ ʢʦʥʢʨʝʪʥʦʛʦ 

ʚʠʥʘ ʪʘ ʡʦʛʦ ʬʝʥʦʣʴʥʠʤ ʩʢʣʘʜʦʤ ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʧʨʦʙʣʝʤ, ʘ 

ʥʘʡʚʘʞʣʠʚʽʰʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʢʣʘʜ, ʚʘʨʽʘʮʽʾ ʪʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ʬʝʥʦʣʴʥʠʭ 

ʩʧʦʣʫʢ ʚʽʜ ʚʠʥʦʛʨʘʜʫ ʜʦ ʚʠʥʘ, ʚʢʣʶʯʘʶʯʠ ʾʭʥʽʡ ʚʧʣʠʚ ʥʘ ʩʝʥʩʦʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, 

ʚʠʩʚʽʪʣʶʶʪʴʩʷ ʫ ʨʷʜʽ ʜʦʩʣʽʜʞʝʥ ɹ [176, 177]. ʊʘʢ, ʟʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʬʽʣʽʚ ʬʝʥʦʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʜʣʷ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʚʩʝ ʱʝ ʻ 

ʬʨʘʛʤʝʥʪʘʨʥʠʤ ʪʘ ʥʝʧʦʚʥʠʤ, ʥʘʚʽʪʴ ʷʢʱʦ ʚʦʥʠ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ 

ʜʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ. ɺʢʘʟʫʻʪʴʩʷ, ʱʦ ʣʠʰʝ ʜʝʢʽʣʴʢʘ ʤʝʪʦʜʽʚ ʚʞʝ ʧʦʛʦʜʞʝʥʽ ʪʘ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ, ʧʨʦʪʝ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʚʽʜʩʫʪʥʽʡ ʯʝʨʝʟ ʩʢʣʘʜʥʫ ʟʘʣʝʞʥʽʩʪʴ 

ʭʽʤʽʯʥʦʛʦ ʧʨʦʬʽʣʶ ʚʠʥʘ ʚʽʜ ʙʘʛʘʪʴʦʭ ʚʠʥʦʛʨʘʜʘʨʩʴʢʠʭ ʪʘ ʝʥʦʣʦʛʽʯʥʠʭ 

ʬʘʢʪʦʨʽʚ, ʷʢʽ ʱʝ ʥʝ ʟ'ʷʩʦʚʘʥʽ.  
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ɺ ʜʦʩʣʽʜʞʝʥʥʽ ʜʝʩʷʪʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʟʘʛʘʣʴʥʠʡ ʽʥʜʝʢʩ 

ʘʥʪʦʮʽʘʥʽʚ, ʚʤʽʩʪ ʤʦʥʦʤʝʨʥʠʭ ʘʥʪʦʮʽʘʥʽʚ, ʟʘʛʘʣʴʥʠʡ ʽʥʜʝʢʩ ʬʣʘʚʦʥʦʾʜʽʚ, 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʢʦʣʴʦʨʫ, ʪʨʠ ʢʦʦʨʜʠʥʘʪʠ ʢʦʣʴʦʨʫ CIELab, ʚʤʽʩʪ ʩʧʠʨʪʫ, ʚʤʽʩʪ 

ʷʙʣʫʯʥʦʾ ʢʠʩʣʦʪʠ ʪʘ ʩʫʭʠʡ ʝʢʩʪʨʘʢʪ) ʚʩʪʘʥʦʚʣʝʥʦ ʤʦʞʣʠʚʽʩʪʴ ʢʣʘʩʠʬʽʢʫʚʘʪʠ 

ʚʠʥʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʧʨʠʡʥʷʪʦʛʦ ʩʝʥʩʦʨʥʦʛʦ ʧʨʦʬʽʣʶ, ʘ ʪʘʢʦʞ ʧʨʦʛʥʦʟʫʚʘʪʠ 

ʜʝʷʢʽ ʚʽʜʧʦʚʽʜʥʽ ʩʝʥʩʦʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʥʘ [178]. 

ɺʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʥʫ ʢʦʨʝʣʷʮʽʶ ʤʽʞ ʧʦʟʠʪʠʚʥʠʤʠ ʦʮʽʥʢʘʤʠ ʩʫʜʜʽʚ ʥʘ 

ʚʠʥʥʠʭ ʢʦʥʢʫʨʩʘʭ ʪʘ ʧʘʨʘʤʝʪʨʘʤʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʢʦʣʴʦʨʫ ʪʘ ʚʠʱʠʤ ʚʤʽʩʪʦʤ 

ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ [179]. ɻʝʦʛʨʘʬʽʯʥʝ ʧʦʭʦʜʞʝʥʥʷ, ʚʠʪʨʠʤʢʘ, ʢʣʽʤʘʪ ʪʘ 

ʤʝʪʦʜʠ ʚʠʥʦʨʦʙʩʪʚʘ ʚʩʪʘʥʦʚʣʝʥʦ ʦʩʥʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʬʦʨʤʫʚʘʥʥʷ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʬʽʣʶ ʬʝʥʦʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ [180]. 

ʅʘ ʨʠʩ. 3.26 ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʘʩʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ 

ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ. 

 

ʈʠʩʫʥʦʢ 3.26. ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ ʯʝʨʚʦʥʠʭ 

ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ 

ʚʠʥʘʭ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ ʚʘʨʽʶʻ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 640,79 

ʤʛ/ʜʤ3 ʜʦ 2729,77 ʤʛ/ʜʤ3. ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ ï 
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1762,40 ʤʛ/ʜʤ3. ʆʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʢʦʨʝʣʶʶʪʴ ʟʽ ʟʥʘʯʝʥʥʷʤʠ ʟʘʛʘʣʴʥʦʛʦ 

ʚʤʽʩʪʫ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ ʯʝʨʚʦʥʠʭ ʩʫʭʠʭ ʚʠʥʘʭ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ 

ʟʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʴ ʟ ʅʦʚʦʾ ɿʝʣʘʥʜʽʾ (1180 ï 1380 ʤʛ/ʜʤ3, 336 ï 1697 ʤʛ/ʜʤ3) 

[181; 182], ɯʪʘʣʽʾ (1442 ï 2126 ʤʛ/ʜʤ3) [183] ʪʘ ʈʫʤʫʥʽʾ (1752 ï 2695 ʤʛ/ʜʤ3) 

[184]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʡʚʠʱʠʡ ʚʤʽʩʪ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ ʟʘʬʽʢʩʦʚʘʥʦ ʫ 

ʯʝʨʚʦʥʦʤʫ ʩʪʦʣʦʚʦʤʫ ʩʫʭʦʤʫ ʚʠʥʽ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ ʟ ʍʤʝʣʴʥʠʮʴʢʦʾ 

ʦʙʣʘʩʪʽ. ʅʘʡʤʝʥʰʠʡ ï ʫ ʚʟʽʨʮʽ ʟ ʏʝʨʥʽʚʝʮʴʢʦʾ ʦʙʣʘʩʪʽ. ɺʟ̔ʨʮʽ ʟ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ʤʘʶʪʴ ʤʘʩʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʽʜ 1286,06 ʤʛ/ʜʤ3 ʜʦ 2582,96 ʤʛ/ʜʤ3. ɺ ʪʦʡ ʞʝ ʯʘʩ, 

ʫ ʚʟʽʨʮʷʭ ʟ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚʤʽʩʪ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ ʚ 

ʤʝʞʘʭ 1796,80 ï 1873,90 ʤʛ/ʜʤ3. 

ʅʘ ʨʠʩ. 3.27 ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʘʩʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʫ 

ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ. 

 

ʈʠʩʫʥʦʢ 3.27. ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʯʝʨʚʦʥʠʭ 

ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ 

ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʜʽʘʧʘʟʦʥʽ 30,97 ï 126,58 

ʤʛ/ʜʤ3, ʘ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ï 73,31 ʤʛ/ʜʤ3. 
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ʅʘʡʤʝʥʰʘ ʤʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʚʟʽʨʮʽ ʟ 

ɺʥ̔ʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ ï 30,97 ʤʛ/ʜʤ3, ʥʘʡʚʠʱʠʡ ï 126,58 ʤʛ/ʜʤ3 ʟ ʆʜʝʩʴʢʦʾ 

ʦʙʣʘʩʪʽ. ʋ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ ʟ ʧʽʚʜʥʷ 

ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚʤʽʩʪ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʩʪʘʥʦʚʠʪʴ 114,20 ï 126,58 ʤʛ/ʜʤ3, ʱʦ 

ʻ ʚʠʱʠʤ ʟʘ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʘʭ (73,31 ʤʛ/ʜʤ3). 

ɺʽʜʧʦʚʽʜʘʻ ʩʚʽʪʦʚʠʤ ʟʥʘʯʝʥʥʷʤ 136,87-154,22 ʤʛ/ʜʤ3 [181] ʪʘ 121,78-219,67 

ʤʛ/ʜʤ3 [185]. 

ɺ ʪʘʙʣʠʮʽ 3.13 ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʘʩʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʬʝʥʦʣʴʥʠʭ ʪʘ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ ʋʢʨʘʾʥʠ ʟ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ. 

ʊʘʙʣʠʮʷ 3.13 

ʄʘʩʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʬʝʥʦʣʴʥʠʭ ʪʘ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʽ ʾʭʥʻ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʫ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ 

ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ 

ˉ 

ʚʟʽʨʮʷ ʈʝʛʽʦʥ 

ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ, ʤʛ/ʜʤ3 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʌʈ/ɹʈ 

ʬʝʥʦʣʴʥʽ 

ʨʝʯʦʚʠʥʠ (ʌʈ) 

ʙʘʨʚʥʽ 

ʨʝʯʦʚʠʥʠ (ɹʈ) 

112 ɺʽʥʥʠʮʴʢʘ 1223,97 30,97 39,52 

113 ɿʘʢʘʨʧʘʪʩʴʢʘ 1783,09 62,35 28,60 

108 ʂʠʾʚʩʴʢʘ 2081,67 65,11 31,97 

110 ʂʠʾʚʩʴʢʘ 2094,76 79,80 26,25 

105 ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ 1201,60 50,93 23,59 

103 ʆʜʝʩʴʢʘ ʇʽʚʜʝʥʴ 1286,06 114,20 11,26 

106 ʆʜʝʩʴʢʘ ʇʽʚʜʝʥʴ 2582,96 126,58 20,41 

104 ʆʜʝʩʴʢʘ ʎʝʥʪʨ 1873,90 84,28 22,23 

109 ʆʜʝʩʴʢʘ ʎʝʥʪʨ 1796,80 90,28 19,90 

111 ʆʜʝʩʴʢʘ ʎʝʥʪʨ 1853,45 58,96 31,43 

107 ʍʤʝʣʴʥʠʮʴʢʘ 2729,77 67,87 40,22 

102 ʏʝʨʥʽʚʝʮʴʢʘ 640,79 48,40 13,24 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʂʦʝʬʽʮʽʻʥʪ ʚʽʜʥʦʰʝʥʥʷ ʤʘʩʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ ʜʦ 

ʙʘʨʚʥʠʭ ʩʪʘʥʦʚʠʪʴ 11,26 ï 40,22 ʧʨʠ ʩʝʨʝʜʥʴʦʤʫ ʟʥʘʯʝʥʥʽ 24,92. ʅʘʡʚʠʱʽ 

ʟʥʘʯʝʥʥʷ ʟʘʬʽʢʩʦʚʘʥʽ ʫ ʚʟʽʨʮʽʚ ʟ ʍʤʝʣʴʥʠʮʴʢʦʾ ʪʘ ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʪʝʡ, 40,22 
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ʪʘ 39,52 ʚʽʜʧʦʚʽʜʥʦ. ʅʘʡʥʠʞʯʽ ï ʫ ʚʟʽʨʮʽʚ ʟ ʧʽʚʜʥʷ ʆʜʝʩʴʢʦʾ (11,26) ʪʘ ʟ 

ʏʝʨʥʽʚʝʮʴʢʦʾ ʦʙʣʘʩʪʝʡ (13,24). ʎʽ ʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ 

ʢʦʥʢʨʝʪʥʠʭ ʨʝʛʽʦʥʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʤʦʞʫʪʴ ʟʥʘʯʥʦ ʚʘʨʽʶʚʘʪʠ. ɺʠʟʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʟ ʧʨʠʚôʷʟʢʦʶ ʜʦ ʜʽʘʧʘʟʦʥʫ ʟʥʘʯʝʥʴ ʚʤʽʩʪʫ ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʷʢ ʢʣʶʯʦʚʦʛʦ ʧʘʨʘʤʝʪʨʫ ʬʦʨʤʫʚʘʥʥʷ ʩʤʘʢʫ, ʜʦʟʚʦʣʠʪʴ 

ʩʬʦʨʤʫʚʘʪʠ ʨʝʛʽʦʥʘʣʴʥʽ ʢʘʨʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʥʦʛʨʘʜʫ ʢʦʥʢʨʝʪʥʠʭ ʩʦʨʪʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ ʤʘʩʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʬʝʥʦʣʴʥʠʭ ʪʘ 

ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʽ ʾʭʥʴʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʫ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ 

ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʪʘʙʣʠʮʽ 3.14. 

ʊʘʙʣʠʮʷ 3.14 

ʈʝʟʫʣʴʪʘʪʠ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ ʚʤʽʩʪʫ ʬʝʥʦʣʴʥʠʭ ʪʘ ʙʘʨʚʥʠʭ 

ʨʝʯʦʚʠʥ ʫ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ 

ʇʽʥʦ ʅʫʘʨ 

ʇʦʢʘʟʥʠʢ ʌʈ ɹʈ ʌʈ/ɹʈ 

Mean 1762,401 73,31113 25,71892 

Standard Error 172,6173 7,92757 2,646456 

Median 1825,123 66,48875 24,92167 

Mode #ʅ/ɼ #ʅ/ɼ #ʅ/ɼ 

Standard Deviation 597,9637 27,46191 9,167593 

Sample Variance 357560,6 754,1563 84,04476 

Kurtosis -0,12761 0,081921 

-

0,616051 

Skewness -0,16446 0,623765 0,108618 

Range 2088,977 95,6005 28,95961 

Minimum 640,794 30,9745 11,26156 

Maximum 2729,771 126,575 40,22117 

Sum 21148,82 879,7335 308,627 

Count 12 12 12 

Confidence Level(95,0%) 379,928 17,44846 5,824811 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʅʘ ʨʠʩ. 3.28 ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʧʪʠʯʥʘ ʱʽʣʴʥʽʩʪʴ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ 

ʚʠʥ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ ʫ ʜʽʘʧʘʟʦʥʽ ʜʦʚʞʠʥ ʭʚʠʣʴ 380-780 

ʥʤ. 
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ʈʠʩʫʥʦʢ 3.28. ʆʧʪʠʯʥʘ ʱʽʣʴʥʽʩʪʴ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ 

ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʆʧʪʠʯʥʘ ʱʽʣʴʥʽʩʪʴ ʫ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ ʋʢʨʘʾʥʠ ʟ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ ʤʘʻ ʧʦʜʽʙʥʠʡ ʭʘʨʘʢʪʝʨ ʫ ʚʩʽʭ ʚʟʽʨʮʽʚ. ɺʠʩʦʢʘ 

ʘʙʩʦʨʙʮʽʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʣʷ ʜʽʘʧʘʟʦʥʫ ʭʚʠʣʴ 380-540 ʥʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʠʥʽʡ 

ʪʘ ʟʝʣʝʥʽʡ ʟʦʥʘʤ. ʇʽʢʠ ʧʨʠʧʘʜʘʶʪʴ ʥʘ ʜʽʘʧʘʟʦʥ 510-530 ʥʤ ʟ ʧʦʜʘʣʴʰʠʤ 

ʟʥʠʞʝʥʥʷʤ ʫ ʯʝʨʚʦʥʦʤʫ ʩʧʝʢʪʨʽ ʧʨʠ ɚ > 600. ɺʟʽʨʮʽ 106 ʪʘ 103 ʟ ʧʽʚʜʥʷ 

ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ ʤʘʶʪʴ ʥʘʡʚʠʱʽ ʧʽʢʠ ʧʨʠ ɚ = 520, ʱʦ ʢʦʨʝʣʶʻ ʟ ʤʘʩʦʚʦʶ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ. ɺ ʪʦʡ ʞʝ ʯʘʩ 102, 113 ʪʘ 105 ʟ ʏʝʨʥʽʚʝʮʴʢʦʾ, 

ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʪʘ ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʾ ʦʙʣʘʩʪʝʡ ʚʽʜʧʦʚʽʜʥʦ ʚʽʜʟʥʘʯʝʥʦ 

ʥʘʡʥʠʞʯʠʤʠ. 

ɺ ʪʘʙʣʠʮʽ 3.15 ʧʨʝʜʩʪʘʚʣʝʥʽ ʦʩʥʦʚʥʽ ʦʧʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʝʨʚʦʥʠʭ 

ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ: ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʢʦʣʴʦʨʫ (ɯ), ʚʽʜʪʽʥʦʢ (ʊ), ʯʘʩʪʢʘ ʯʝʨʚʦʥʦʛʦ, ʞʦʚʪʦʛʦ ʪʘ ʩʠʥʴʦʛʦ ʚʽʜʪʽʥʢʽʚ (%R, 

%Y ʪʘ %B ʚʽʜʧʦʚʽʜʥʦ). 
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ʊʘʙʣʠʮʷ 3.15 

ʆʩʥʦʚʥʽ ʦʧʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ 

ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ 

ˉ 

ʚʟʽʨʮʷ 
ʆʙʣʘʩʪʴ ʂʦʣʽʨ 

ɯʥʪʝʥ-

ʩʠʚʥʽʩʪʴ 

ɯ ʊ  %R %Y %B 

112 ɺʽʥʥʠʮʴʢʘ ʨʫʙʽʥʦʚʠʡ ʩʝʨʝʜʥʷ 4,789 0,902 47,05% 42,43% 10,52% 

113 ɿʘʢʘʨʧʘʪʩʴʢʘ ʛʨʘʥʘʪʦʚʠʡ ʩʣʘʙʢʘ 4,857 1,164 42,06% 48,98% 8,96% 

108 ʂʠʾʚʩʴʢʘ ʨʫʙʽʥʦʚʠʡ ʩʝʨʝʜʥʷ 6,516 0,927 46,21% 42,83% 10,96% 

110 ʂʠʾʚʩʴʢʘ ʨʫʙʽʥʦʚʠʡ ʩʝʨʝʜʥʷ 8,269 0,896 46,72% 41,87% 11,42% 

105 ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ ʨʫʙʽʥʦʚʠʡ ʩʝʨʝʜʥʷ 4,243 0,885 48,03% 42,49% 9,47% 

103 ʆʜʝʩʴʢʘ ʇʽʚʜʝʥʴ ʨʫʙʽʥʦʚʠʡ ʛʣʠʙʦʢʘ 9,763 0,637 52,66% 33,53% 13,81% 

106 ʆʜʝʩʴʢʘ ʇʽʚʜʝʥʴ ʨʫʙʽʥʦʚʠʡ ʛʣʠʙʦʢʘ 12,948 0,670 51,95% 34,82% 13,23% 

104 ʆʜʝʩʴʢʘ ʎʝʥʪʨ ʨʫʙʽʥʦʚʠʡ ʩʝʨʝʜʥʷ 9,332 0,876 47,46% 41,59% 10,95% 

109 ʆʜʝʩʴʢʘ ʎʝʥʪʨ ʨʫʙʽʥʦʚʠʡ ʩʝʨʝʜʥʷ 9,101 0,797 49,81% 39,69% 10,50% 

111 ʆʜʝʩʴʢʘ ʎʝʥʪʨ ʨʫʙʽʥʦʚʠʡ ʩʝʨʝʜʥʷ 6,634 0,897 46,10% 41,36% 12,54% 

107 ʍʤʝʣʴʥʠʮʴʢʘ ʨʫʙʽʥʦʚʠʡ ʩʝʨʝʜʥʷ 6,677 0,824 49,42% 40,71% 9,87% 

102 ʏʝʨʥʽʚʝʮʴʢʘ ʛʨʘʥʘʪʦʚʠʡ ʩʣʘʙʢʘ 3,497 0,741 49,27% 36,49% 14,24% 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʝʨʝʙʫʚʘʻ ʚ ʜʽʘʧʘʟʦʥʽ 3,497 

ï 12,948. ʅʘʡʚʠʱʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʢʦʣʴʦʨʫ (ʽʥʪʝʥʩʠʚʥʽʩʪʴ ɯ) ʚʽʜʤʽʯʝʥʘ ʫ ʚʟʽʨʮʷʭ 

106 ʪʘ 103 ʟ ʧʽʚʜʥʷ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ, 12,948 ʪʘ 9,763, ʱʦ ʢʦʨʝʣʶʻ ʟ ʚʽʟʫʘʣʴʥʦʶ 

ʦʮʽʥʢʦʶ ʽʥʪʝʥʩʠʚʥʦʩʪʽ. ɺʠʩʦʢʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʢʦʣʴʦʨʫ ʟʘʬʽʢʩʦʚʘʥʘ ʫ ʚʟʽʨʮʷʭ 

104 ʪʘ 109 ʟ ʮʝʥʪʨʫ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ, 9,332 ʪʘ 9,101. ʅʘʡʥʠʞʯʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʢʦʣʴʦʨʫ ʤʘʻ ʚʟʽʨʝʮʴ 102 ʟ ʏʝʨʥʽʚʝʮʴʢʦʾ ʦʙʣʘʩʪʽ ï 3,497. ʆʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʨʝʛʽʦʥʘʣʴʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʣʷ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ ʪʘ ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ ʧʨʦʩʪʠʡ 

ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʪʠʧʦʚʦʩʪʽ ʚʠʥ. 

ɼʦʜʘʪʢʦʚʦ, ʚ ʪʘʙʣʠʮʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʽʟʫʘʣʴʥʽ ʦʮʽʥʢʠ ʢʦʣʴʦʨʫ ʪʘ 

ʢʦʤʧʦʥʝʥʪʠ ʢʦʣʴʦʨʫ: ʯʘʩʪʢʠ ʯʝʨʚʦʥʦʛʦ, ʞʦʚʪʦʛʦ ʪʘ ʩʠʥʴʦʛʦ. ʏʘʩʪʢʘ ʯʝʨʚʦʥʦʛʦ 

ʧʽʛʤʝʥʪʫ ʩʪʘʥʦʚʠʪʴ 42,06 ï 52,66%. ʏʘʩʪʢʘ ʞʦʚʪʦʛʦ ʧʽʛʤʝʥʪʫ ʚʘʨʽʶʻ ʚʽʜ 33,53% 

ʜʦ 48,98%. ʏʘʩʪʢʘ ʩʠʥʴʦʛʦ ʧʽʛʤʝʥʪʫ ʚʽʜ 8,96% ʜʦ 14,24%. 

ɿʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚʽʜʪʽʥʢʫ (ʊ) ʟʘʬʽʢʩʦʚʘʥʦ ʚ ʤʝʞʘʭ ʚʽʜ 0,637 ʜʦ 1,164. 

ʅʘʡʥʠʞʯʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʫ ʚʟʽʨʮʷʭ 106 ʪʘ 103 ʟ ʧʽʚʜʥʷ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ, 
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0,670 ʪʘ 0,637, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʥʘʩʠʯʝʥʦʤʫ ʯʝʨʚʦʥʦʤʫ ʪʘ ʢʦʨʝʣʶʻ ʟ ʧʦʨʽʚʥʷʥʦ 

ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ. ɼʣʷ ʮʠʭ ʞʝ ʚʟʽʨʮʽʚ ʯʘʩʪʢʠ ʩʘʤʝ ʯʝʨʚʦʥʦʛʦ 

ʧʽʛʤʝʥʪʫ ʥʘʡʚʠʱʽ ï 51,95% ʪʘ 52,66% ʚʽʜʧʦʚʽʜʥʦ, ʘ ʯʘʩʪʢʠ ʩʠʥʴʦʛʦ ʚʽʜʥʦʩʥʦ 

ʚʠʩʦʢʽ ï 13,23% ʪʘ 13,81%. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʯʘʩʪʢʠ ʞʦʚʪʦʛʦ ʧʽʛʤʝʥʪʫ ï ʥʘʡʥʠʞʯʽ, 

34,82% ʪʘ 33,53%. ʎʽ ʜʘʥʽ ʢʦʨʝʣʶʶʪʴ ʟ ʚʽʟʫʘʣʴʥʦʶ ʦʮʽʥʢʦʶ ʛʣʠʙʦʢʦʛʦ 

ʨʫʙʽʥʦʚʦʛʦ ʢʦʣʴʦʨʫ ʟ ʬʽʦʣʝʪʦʚʠʤ ʚʽʜʪʽʥʢʦʤ. 

ʅʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚʽʜʪʽʥʢʫ ʚʽʜʤʽʯʝʥʦ ʫ ʚʟʽʨʮʽ 113 ï 1,164. 

ɼʣʷ ʥʴʦʛʦ ʞ ʥʘʡʤʝʥʰʽ ʯʘʩʪʢʠ ʯʝʨʚʦʥʦʛʦ ʪʘ ʩʠʥʴʦʛʦ ʧʽʛʤʝʥʪʽʚ ï 42,06% ʽ 8,96% 

ʚʽʜʧʦʚʽʜʥʦ, ʪʘ ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʢʘ ʞʦʚʪʦʛʦ ï 48,98%. ʊʘʢʽ ʜʘʥʽ ʢʦʨʝʣʶʶʪʴ ʟ 

ʚʽʟʫʘʣʴʥʦʶ ʦʮʽʥʢʦʶ - ʩʣʘʙʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʛʨʘʥʘʪʦʚʠʡ ʢʦʣʽʨ ʟ ʤʽʜʥʠʤ 

ʚʽʜʪʽʥʢʦʤ. 

ʂʨʽʤ ʪʦʛʦ, ʟʘ ʦʪʨʠʤʘʥʠʤʠ ʜʘʥʠʤʠ ʥʘʡʩʚʽʪʣʽʰʠʤʠ ʚʟʽʨʮʷʤʠ ʻ 102 ʪʘ 112, 

ʘ ʟʙʘʣʘʥʩʦʚʘʥʠʤʠ ʯʘʩʪʢʘʤʠ ʯʝʨʚʦʥʦʛʦ ʪʘ ʞʦʚʪʦʛʦ - ʚʟʽʨʮʽ 104, 105, 109. 

ɺ ʪʘʙʣʠʮʽ 3.16 ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʦʦʨʜʠʥʘʪʠ ʢʦʣʴʦʨʫ ʚ ʩʠʩʪʝʤʽ ʉɯɽ XYZ ʪʘ 

ʚʽʜʧʦʚʽʜʥʽ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʽ ʢʦʦʨʜʠʥʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʉɯɽ. 

ʊʘʙʣʠʮʷ 3.16 

ʂʦʣʴʦʨʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ ʟ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʉɯɽ XYZ ʪʘ ʉɯɽ 

ˉ 

ʚʟʽʨʮʷ ʆʙʣʘʩʪʴ 

ʂʦʦʨʜʠʥʘʪʠ 

ʢʦʣʴʦʨʫ 

ʍʨʦʤʘʪʦʛʨʘʬʽʯʥʽ 

ʢʦʦʨʜʠʥʘʪʠ 

ʍ Y Z x y z 

112 ɺʽʥʥʠʮʴʢʘ 72,23 69,48 67,94 0,34 0,33 0,32 

113 ɿʘʢʘʨʧʘʪʩʴʢʘ 74,18 72,99 64,88 0,35 0,34 0,31 

108 ʂʠʾʚʩʴʢʘ 65,09 60,68 57,64 0,35 0,33 0,31 

110 ʂʠʾʚʩʴʢʘ 58,85 53,12 47,67 0,37 0,33 0,30 

105 ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ 75,04 72,52 71,84 0,34 0,33 0,33 

103 ʆʜʝʩʴʢʘ ʇʽʚʜʝʥʴ 52,43 44,01 45,80 0,37 0,31 0,32 

106 ʆʜʝʩʴʢʘ ʇʽʚʜʝʥʴ 45,21 35,93 33,73 0,39 0,31 0,29 

104 ʆʜʝʩʴʢʘ ʎʝʥʪʨ 57,24 50,87 41,88 0,38 0,34 0,28 

109 ʆʜʝʩʴʢʘ ʎʝʥʪʨ 56,67 48,96 45,24 0,38 0,32 0,30 

111 ʆʜʝʩʴʢʘ ʎʝʥʪʨ 64,01 60,07 56,55 0,35 0,33 0,31 

107 ʍʤʝʣʴʥʠʮʴʢʘ 64,39 58,50 57,26 0,36 0,32 0,32 

102 ʏʝʨʥʽʚʝʮʴʢʘ 75,82 74,13 78,76 0,33 0,32 0,34 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 
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ɿʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪʠ Y, ʷʢʝ ʭʘʨʘʢʪʝʨʠʟʫʻ ʥʘʩʠʯʝʥʽʩʪʴ ʢʦʣʴʦʨʫ 

(ʷʩʢʨʘʚʽʩʪʴ), ʚʘʨʽʶʻ ʚ ʤʝʞʘʭ 35,93 ï 74,13. ɺʟʽʨʝʮʴ 106 ʥʘʡʙʣ̔ʴʰ ʪʝʤʥʠʡ, ʟ Y 

= 35,93, ʪʘ ʟ ʥʘʡʚʠʱʠʤ ʭ = 0,39, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʯʝʨʚʦʥʠʡ ʚʽʜʪʽʥʦʢ. ɺʟʽʨʮʽ ʟ 

ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʦʩʦʙʣʠʚʦ ʟ ʧʽʚʜʥʷ, ʪʝʤʥʽʰʽ ʟʘ ʙʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ. 

ʍʨʦʤʘʪʠʯʥʽ ʢʦʦʨʜʠʥʘʪʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʧʦʣʦʞʝʥʥʷ ʢʦʣʴʦʨʫ ʙʝʟ ʧʨʠʚôʷʟʢʠ ʜʦ 

ʥʘʩʠʯʝʥʦʩʪʽ ʢʦʣʴʦʨʫ, ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʚʫʟʴʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʭ ʪʘ y, 0,33 ï 0,39 ʪʘ 

0,31-0,34 ʚʽʜʧʦʚʽʜʥʦ. ɺʟʽʨʝʮʴ 102 - ʜʫʞʝ ʩʚʽʪʣʠʡ, Y = 74,13, ʪʘ ʪʨʦʭʠ ʤʝʥʰ 

ʥʘʩʠʯʝʥʠʡ ʯʝʨʚʦʥʠʡ ʭ = 0,33.  

ɺ ʪʘʙʣʠʮʽ 3.17 ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʦʦʨʜʠʥʘʪʠ ʢʦʣʴʦʨʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʉɯɽ: 

ʟʤʥ̔ʠ ʚʽʜʪʽʥʢʽʚ ʚʽʜ ʯʝʨʚʦʥʦʛʦ ʜʦ ʟʝʣʝʥʦʛʦ (a*) ʪʘ ʚʽʜ ʞʦʚʪʦʛʦ ʜʦ ʩʠʥʴʦʛʦ (b*) ʽ 

ʷʩʢʨʘʚʽʩʪʴ (L). 

ʊʘʙʣʠʮʷ 3.17 

ʂʦʣʴʦʨʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ ʟ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʉɯɽLab 

ˉ 

ʚʟʽʨʮʷ ʆʙʣʘʩʪʴ 

ʂʦʦʨʜʠʥʘʪʠ CIELab 

a* b* L*  C* H* 

112 ɺʽʥʥʠʮʴʢʘ 13,44 6,23 86,74 14,81 24,87ʦ 

113 ɿʘʢʘʨʧʘʪʩʴʢʘ 10,15 11,78 88,45 15,55 49,24ʦ 

108 ʂʠʾʚʩʴʢʘ 17,42 7,53 82,21 18,97 23,39ʦ 

110 ʂʠʾʚʩʴʢʘ 21,22 10,11 77,95 23,51 25,47ʦ 

105 ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ 12,90 5,57 88,22 14,05 23,34ʦ 

103 ʆʜʝʩʴʢʘ ʇʽʚʜʝʥʴ 29,75 2,28 72,23 29,84 4,37ʦ 

106 ʆʜʝʩʴʢʘ ʇʽʚʜʝʥʴ 34,84 6,85 66,46 35,51 11,13ʦ 

104 ʆʜʝʩʴʢʘ ʎʝʥʪʨ 23,10 14,20 76,60 27,11 31,59ʦ 

109 ʆʜʝʩʴʢʘ ʎʝʥʪʨ 26,74 8,40 75,43 28,03 17,44ʦ 

111 ʆʜʝʩʴʢʘ ʎʝʥʪʨ 16,41 7,99 81,87 18,25 25,95ʦ 

107 ʍʤʝʣʴʥʠʮʴʢʘ 20,94 5,84 81,02 21,74 15,58ʦ 

102 ʏʝʨʥʽʚʝʮʴʢʘ 11,20 1,48 88,98 11,30 7,52ʦ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ɺʩʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʚʟʽʨʮʽ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʞʦʚʪʫʚʘʪʦ-ʯʝʨʚʦʥʦʤʫ ʩʧʝʢʪʨʽ 

ʢʦʣʴʦʨʽʚ, ʦʩʢʽʣʴʢʠ ʚʩʽ ʟʥʘʯʝʥʥʷ a* ʪʘ b* ʜʦʜʘʪʥʽ. ʗʩʢʨʘʚʽʩʪʴ ʚʟʽʨʮʽʚ 

ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʜʽʘʧʘʟʦʥʽ 66,46 ï 88,98 ï ʩʚʽʪʣʠʡ ʚʽʜʪʽʥʦʢ. ɺʟʽʨʮʽ ʟ ʆʜʝʩʴʢʦʾ 

ʦʙʣʘʩʪʽ, ʦʩʦʙʣʠʚʦ ʟ ʧʽʚʜʥʷ, ʤʘʶʪʴ ʙʽʣʴʰ ʥʘʩʠʯʝʥʠʡ ʚʽʜʪʽʥʦʢ. ʅʘʡʩʚʽʪʣʽʰʽ 
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ʚʟʽʨʮʽ 102, 113 ʪʘ 105 ʟ ʏʝʨʥʽʚʝʮʴʢʦʾ, ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʪʘ ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʾ 

ʦʙʣʘʩʪʝʡ. ʅʘʡʪʝʤʥʽʰʽ ʚʟʽʨʮʽ 109 ʪʘ 104 ʟ ʧʽʚʜʥʷ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʅʘʩʠʯʝʥʽʩʪʴ ʢʦʣʴʦʨʫ ʉ* ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 11,30 ï 35,51. ʅʘʡʙʽʣʴʰʘ 

ʥʘʩʠʯʝʥʽʩʪʴ ʫ ʚʟʽʨʮʽʚ 106 ʪʘ 103 ʟ ʧʽʚʜʥʷ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʽ ʟʥʘʯʝʥʥʷʤʠ 35,51 

ʪʘ 29,84. 

ɺʽʜʪʽʥʦʢ ʚʽʜ 4,37ʦ ʜʦ 49,24ʦ, ʪʦʙʪʦ ʚʽʜ ʯʝʨʚʦʥʦʛʦ ʜʦ ʧʦʤʘʨʘʥʯʝʚʦ-

ʯʝʨʚʦʥʦʛʦ. 

ʈʦʟʧʦʜʽʣ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʇʽʥʦ 

ʅʫʘʨ ʚ 3D ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭʥ̔ʭ ʢʦʦʨʜʠʥʘʪ CIELab ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 3.29. 

 

ʈʠʩʫʥʦʢ 3.29. ʈʦʟʧʦʜʽʣ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ ʟ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ. 3D ʤʦʜʝʣʴ CIELab 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ɺʽʟʫʘʣʴʥʘ ʧʨʝʜʩʪʘʚʣʝʥʽʩʪʴ ʧʘʨʘʤʝʪʨʫ ʥʘʩʠʯʝʥʦʩʪʽ C* ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ 

ʩʫʭʠʭ ʚʠʥʘʭ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ ʫ ʚʠʛʣʷʜʽ ʧʨʦʻʢʮʽʡ ʥʘ 

ʧʣʦʱʠʥʫ a*b*  ʟ ʭʨʦʤʘʪʠʯʥʠʤʠ ʣʽʥʽʷʤʠ (ʨʠʩ. 3.30) ʚʢʘʟʫʻ ʥʘ ʨʦʟʧʦʜʽʣ 

ʷʩʢʨʘʚʦʩʪʽ ʪʘ ʯʠʩʪʦʪʠ ʢʦʣʴʦʨʫ. 
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ʈʠʩʫʥʦʢ 3.30. ʈʦʟʧʦʜʽʣ ʷʩʢʨʘʚʦʩʪʽ ʪʘ ʯʠʩʪʦʪʠ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ 

ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʅʘ ʨʠʩ. 3.31 ʟʦʙʨʘʞʝʥʦ ʢʦʨʝʣʷʮʽʶ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ 

ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ ʤʽʞ ʩʦʙʦʶ ʟʘ ʢʦʣʴʦʨʦʚʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ L*, 

a* ʪʘ b*. 

 

ʈʠʩʫʥʦʢ 3.31. ʈʝʟʫʣʴʪʘʪʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʢʦʣʴʦʨʦʚʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ 

ʇʽʥʦ ʅʫʘʨ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʚʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ, PCA 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 
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ʂʨʽʤ ʢʦʨʝʣʷʮʽʾ ʪʘʢʦʞ ʟʦʙʨʘʞʝʥʦ ʚʽʜʥʦʩʥʫ ʢʣʘʩʪʝʨʠʟʘʮʽʶ ʚʟʽʨʮʽʚ ʧʦ 

ʚʽʜʪʽʥʢʘʤ. ʊʘʢ, ʤʦʞʥʘ ʫʤʦʚʥʦ ʨʦʟʜʽʣʠʪʠ ʚʟʽʨʮʽ ʥʘ ʪʨʠ ʛʨʫʧʠ: ʚʟʽʨʮʽ 103 ʪʘ 106 

ʟ ʧʽʚʜʥʷ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ; ʚʟʽʨʮʽ 107, 110, 104 ʽ 109 ʟ ʍʤʝʣʴʥʠʮʴʢʦʾ, ʂʠʾʚʩʴʢʦʾ 

ʪʘ ʮʝʥʪʨʫ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʝʡ ʚʽʜʧʦʚʽʜʥʦ; 102, 105, 112, 113, 111 ʪʘ 108. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʢʦʣʴʦʨʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʜʣʷ ʚʟʽʨʮʽʚ 107 ʪʘ 110 ʚʠʛʦʪʦʚʣʝʥʠʭ 

ʫ ʍʤʝʣʴʥʠʮʴʢʽʡ ʪʘ ʂʠʾʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ, ʧʦʭʦʜʞʝʥʥʷ ʚʠʥʦʛʨʘʜʫ ʮʽʣʢʦʤ 

ʤʦʞʣʠʚʝ ʟ ʮʝʥʪʨʫ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʅʘ ʨʠʩ. 3.32 ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʘʩʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ 

ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ. 

 

ʈʠʩʫʥʦʢ 3.32. ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ ʯʝʨʚʦʥʠʭ 

ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ 

ʚʠʥʘʭ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ ʚʘʨʽʶʻ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 850,21 ʤʛ/ʜʤ3 

ʜʦ 2818,23 ʤʛ/ʜʤ3. ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ ï 1853,92 

ʤʛ/ʜʤ3. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʡʚʠʱʘ ʤʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ 

ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʯʝʨʚʦʥʦʤʫ ʩʪʦʣʦʚʦʤʫ ʩʫʭʦʤʫ ʚʠʥʽ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ ʟ 

ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʅʘʡʥʠʞʯʘ ï ʫ ʚʟʽʨʮʽ ʟ ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɼʣʷ 

ʥʘʡʙʽʣʴʰʦʾ ʚʠʙʽʨʢʠ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ ʟ 
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ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚʘʨʽʶʻ ʚʽʜ 1674,44 ʤʛ/ʜʤ3 ʜʦ 2313,23 ʤʛ/ʜʤ3. ɺ ʪʦʡ ʞʝ ʯʘʩ, 

ʜʣʷ ʚʟʽʨʮʽʚ ʟ ʧʽʚʜʥʷ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ ʩʝʨʝʜʥʷ ʤʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʬʝʥʦʣʴʥʠʭ 

ʨʝʯʦʚʠʥ ʥʠʞʯʘ, ʥʽʞ ʟ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ: 1805,71 ʧʨʦʪʠ 2037,17 ʤʛ/ʜʤ3. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʢʦʨʝʣʶʶʪʴ ʟʽ ʟʥʘʯʝʥʥʷʤʠ ʽʟ ʜʦʩʣʽʜʞʝʥʴ ʯʝʨʚʦʥʠʭ 

ʚʠʥ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ ʫ ʬʨʘʥʮʫʟʴʢʦʤʫ ʨʝʛʽʦʥʽ ɹʦʨʜʦ (1244,00 ï 2544,00 

ʤʛ/ʜʤ3) [186]. 

ʅʘ ʨʠʩ. 3.33 ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʘʩʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʫ 

ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ. 

 

ʈʠʩʫʥʦʢ 3.33. ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʯʝʨʚʦʥʠʭ 

ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ 

ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʜʽʘʧʘʟʦʥʽ 70,10 ï 185,02 

ʤʛ/ʜʤ3, ʘ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ï 111,69 ʤʛ/ʜʤ3. 

ʅʘʡʤʝʥʰʘ ʤʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʚʟʽʨʮʽ ʟ 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʾ ʦʙʣʘʩʪʽ ï 70,10 ʤʛ/ʜʤ3, ʥʘʡʚʠʱʘ ï 185,02 ʤʛ/ʜʤ3 ʟ ʧʽʚʜʥʷ 

ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʋ ʚʟʽʨʮʷʭ ʟ ʧʽʚʜʥʷ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘʡʰʠʨʰʠʡ ʜʽʘʧʘʟʦʥ 

ʤʘʩʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ - 75,00 ï 185,02 ʤʛ/ʜʤ3. ɼʦ ʧʦʨʽʚʥʷʥʥʷ, 
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ʫ ʚʟʽʨʮʷʭ ʟ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ ʤʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʙʘʨʚʥʠʭ 

ʨʝʯʦʚʠʥ ʩʪʘʥʦʚʠʪʴ 97,73 ï 184,79 ʤʛ/ʜʤ3. 

ɺ ʪʘʙʣʠʮʽ 3.18 ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʘʩʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʬʝʥʦʣʴʥʠʭ ʪʘ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ ʋʢʨʘʾʥʠ ʟ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ. 

ʊʘʙʣʠʮʷ 3.18 

ʄʘʩʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʬʝʥʦʣʴʥʠʭ ʪʘ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʽ ʾʭʥʻ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʫ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ 

ʩʦʨʪʫ ʄʝʨʣʦ 

ˉ 

ʚʟʽʨʮʷ ʆʙʣʘʩʪʴ 

ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ, ʤʛ/ʜʤ3 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʌʈ/ɹʈ 

ʬʝʥʦʣʴʥʽ 

ʨʝʯʦʚʠʥʠ (ʌʈ) 

ʙʘʨʚʥʽ 

ʨʝʯʦʚʠʥʠ (ɹʈ) 

202 ɿʘʢʘʨʧʘʪʩʴʢʘ 1338,05 118,49 11,29 

210 ɿʘʢʘʨʧʘʪʩʴʢʘ 1732,37 93,64 18,50 

205 ʂʠʾʚʩʴʢʘ 2818,23 80,98 34,80 

201 ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ 850,21 70,10 12,13 

206 ʄʠʢʦʣʘʾʚʩʴʢʘ 1759,16 120,45 14,60 

204 ʆʜʝʩʴʢʘ ʇʽʚʜʝʥʴ 1794,04 124,59 14,40 

207 ʆʜʝʩʴʢʘ ʇʽʚʜʝʥʴ 1948,64 185,02 10,53 

212 ʆʜʝʩʴʢʘ ʇʽʚʜʝʥʴ 1674,44 75,00 22,33 

203 ʆʜʝʩʴʢʘ ʎʝʥʪʨ 2049,23 99,45 20,61 

208 ʆʜʝʩʴʢʘ ʎʝʥʪʨ 1875,44 97,73 19,19 

209 ʆʜʝʩʴʢʘ ʎʝʥʪʨ 1846,89 103,12 17,91 

211 ʆʜʝʩʴʢʘ ʎʝʥʪʨ 2313,23 184,79 12,52 

213 ʆʜʝʩʴʢʘ ʎʝʥʪʨ 2101,05 98,59 21,31 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʂʦʝʬʽʮʽʻʥʪ ʚʽʜʥʦʰʝʥʥʷ ʤʘʩʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ ʜʦ 

ʙʘʨʚʥʠʭ ʩʪʘʥʦʚʠʪʴ 10,53 - 34,80 ʧʨʠ ʩʝʨʝʜʥʴʦʤʫ ʟʥʘʯʝʥʥʽ 17,70. ʅʘʡʚʠʱʝ 

ʟʥʘʯʝʥʥʷ ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʚʟʽʨʮʽ ʟ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, 34,80. ʅʘʡʥʠʞʯʽ ï ʫ ʚʟʽʨʮʽʚ 

ʟ ʧʽʚʜʥʷ ʆʜʝʩʴʢʦʾ (10,53) ʪʘ ʟ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʝʡ (11,29). 

ʈʝʟʫʣʴʪʘʪʠ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ ʤʘʩʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʬʝʥʦʣʴʥʠʭ ʪʘ 

ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʽ ʾʭʥʴʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʫ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ 

ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʪʘʙʣʠʮʽ 3.19. 
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ʊʘʙʣʠʮʷ 3.19 

ʈʝʟʫʣʴʪʘʪʠ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ ʚʤʽʩʪʫ ʬʝʥʦʣʴʥʠʭ ʪʘ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʫ 

ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ 

ʇʦʢʘʟʥʠʢ ʌʈ ɹʈ ʌʈ/ɹʈ 

Mean 1853,9 111,69 17,702 

Standard Error 128,67 10,11 1,8063 

Median 1846,9 99,45 17,911 

Mode #ʅ/ɼ #ʅ/ɼ #ʅ/ɼ 

Standard Deviation 463,92 36,452 6,5129 

Sample Variance 215222 1328,8 42,417 

Kurtosis 2,0306 1,0243 3,154 

Skewness -0,138 1,2699 1,4842 

Range 1968 114,92 24,268 

Minimum 850,21 70,098 10,532 

Maximum 2818,2 185,02 34,8 

Sum 24101 1451,9 230,12 

Count 13 13 13 

Confidence Level(95,0%) 280,34 22,028 3,9357 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʅʘ ʨʠʩ. 3.34 ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʧʪʠʯʥʘ ʱʽʣʴʥʽʩʪʴ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ 

ʚʠʥ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ ʫ ʜʽʘʧʘʟʦʥʽ ʜʦʚʞʠʥ ʭʚʠʣʴ 380-780 ʥʤ. 

 

ʈʠʩʫʥʦʢ 3.34. ʆʧʪʠʯʥʘ ʱʽʣʴʥʽʩʪʴ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ 

ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 
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ʆʧʪʠʯʥʘ ʱʽʣʴʥʽʩʪʴ ʫ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ ʋʢʨʘʾʥʠ ʟ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ ʤʘʻ ʧʦʜʽʙʥʠʡ ʭʘʨʘʢʪʝʨ ʫ ʚʩʽʭ ʚʟʽʨʮʽʚ. ɺʠʩʦʢʘ ʘʙʩʦʨʙʮʽʷ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʣʷ ʜʽʘʧʘʟʦʥʫ ʭʚʠʣʴ 380-540 ʥʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʠʥʽʡ ʪʘ ʟʝʣʝʥʽʡ 

ʟʦʥʘʤ. ʇʽʢʠ ʧʨʠʧʘʜʘʶʪʴ ʥʘ ʜʽʘʧʘʟʦʥ 510-530 ʥʤ ʟ ʧʦʜʘʣʴʰʠʤ ʟʥʠʞʝʥʥʷʤ ʫ 

ʯʝʨʚʦʥʦʤʫ ʩʧʝʢʪʨʽ ʧʨʠ ɚ > 600. ɺʟʽʨʮʽ 211 ʪʘ 204 ʟ ʮʝʥʪʨʫ ʪʘ ʧʽʚʜʥʷ ʆʜʝʩʴʢʦʾ 

ʦʙʣʘʩʪʽ ʤʘʶʪʴ ʥʘʡʚʠʱʽ ʧʽʢʠ ʧʨʠ ɚ = 520. ɺ ʪʦʡ ʞʝ ʯʘʩ 201 ʪʘ 202 ʟ 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʾ ʪʘ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʝʡ ʚʽʜʧʦʚʽʜʥʦ ʚʽʜʟʥʘʯʝʥʦ 

ʥʘʡʥʠʞʯʠʤʠ. 

ɺ ʪʘʙʣʠʮʽ 3.20 ʧʨʝʜʩʪʘʚʣʝʥʽ ʦʩʥʦʚʥʽ ʦʧʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʝʨʚʦʥʠʭ 

ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ: ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʢʦʣʴʦʨʫ 

(ɯ), ʚʽʜʪʽʥʦʢ (ʊ), ʯʘʩʪʢʘ ʯʝʨʚʦʥʦʛʦ, ʞʦʚʪʦʛʦ ʪʘ ʩʠʥʴʦʛʦ ʚʽʜʪʽʥʢʽʚ (%R, %Y ʪʘ 

%B ʚʽʜʧʦʚʽʜʥʦ). 

ʊʘʙʣʠʮʷ 3.20 

ʆʩʥʦʚʥʽ ʦʧʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ 

ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ 

ˉ 

ʚʟʽʨʮʷ ʆʙʣʘʩʪʴ ʂʦʣʽʨ 

ɯʥʪʝʥ-

ʩʠʚʥʽʩʪʴ 
ɯ ʊ  %R %Y %B 

 

202 ɿʘʢʘʨʧʘʪʩʴʢʘ ʨʫʙʽʥʦʚʠʡ ʛʣʠʙʦʢʠʡ 9,151 0,774 48,81% 37,79% 13,40% 
 

210 ɿʘʢʘʨʧʘʪʩʴʢʘ ʨʫʙʽʥʦʚʠʡ ʛʣʠʙʦʢʠʡ 10,651 0,820 49,13% 40,30% 10,57% 
 

205 ʂʠʾʚʩʴʢʘ ʨʫʙʽʥʦʚʠʡ ʛʣʠʙʦʢʠʡ 9,643 0,881 47,67% 42,00% 10,33% 
 

201 ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ ʨʫʙʽʥʦʚʠʡ ʩʝʨʝʜʥʽʡ 6,289 0,933 45,95% 42,85% 11,19% 
 

206 ʄʠʢʦʣʘʾʚʩʴʢʘ ʨʫʙʽʥʦʚʠʡ ʛʣʠʙʦʢʠʡ 13,160 0,782 50,54% 39,54% 9,92% 
 

204 ʆʜʝʩʴʢʘ ʇʽʚʜʝʥʴ ʨʫʙʽʥʦʚʠʡ ʛʣʠʙʦʢʠʡ 14,013 0,679 53,39% 36,24% 10,37% 
 

207 ʆʜʝʩʴʢʘ ʇʽʚʜʝʥʴ ʨʫʙʽʥʦʚʠʡ ʛʣʠʙʦʢʠʡ 12,137 0,684 53,51% 36,60% 9,90% 
 

212 ʆʜʝʩʴʢʘ ʇʽʚʜʝʥʴ ʨʫʙʽʥʦʚʠʡ ʛʣʠʙʦʢʠʡ 13,105 0,714 51,69% 36,89% 11,42% 
 

203 ʆʜʝʩʴʢʘ ʎʝʥʪʨ ʨʫʙʽʥʦʚʠʡ ʛʣʠʙʦʢʠʡ 9,378 0,892 47,80% 42,65% 9,54% 
 

208 ʆʜʝʩʴʢʘ ʎʝʥʪʨ ʨʫʙʽʥʦʚʠʡ ʛʣʠʙʦʢʠʡ 9,544 0,887 47,77% 42,38% 9,85% 
 

209 ʆʜʝʩʴʢʘ ʎʝʥʪʨ ʨʫʙʽʥʦʚʠʡ ʛʣʠʙʦʢʠʡ 11,052 0,692 53,13% 36,78% 10,09% 
 

211 ʆʜʝʩʴʢʘ ʎʝʥʪʨ ʨʫʙʽʥʦʚʠʡ ʛʣʠʙʦʢʠʡ 16,272 0,795 49,02% 38,97% 12,01% 
 

213 ʆʜʝʩʴʢʘ ʎʝʥʪʨ ʛʨʘʥʘʪʦʚʠʡ ʛʣʠʙʦʢʠʡ 12,254 0,919 46,72% 42,92% 10,36% 
 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʊʘʢʠʤ ʯʠʥʦʤ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʝʨʝʙʫʚʘʻ ʚ ʜʽʘʧʘʟʦʥʽ 6,289 

ï 16,272. ʅʘʡʚʠʱʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʢʦʣʴʦʨʫ (ʽʥʪʝʥʩʠʚʥʽʩʪʴ ɯ) ʚʽʜʤʽʯʝʥʘ ʫ ʚʟʽʨʮʷʭ 

211 ʪʘ 204 ʟ ʮʝʥʪʨʫ ʪʘ ʧʽʚʜʥʷ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ, 16,272 ʪʘ 14,013. ɺʠʩʦʢʘ 
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ʢʦʥʮʝʥʪʨʘʮʽʷ ʢʦʣʴʦʨʫ ʟʘʬʽʢʩʦʚʘʥʘ ʫ ʚʟʽʨʮʷʭ ʟ ʄʠʢʦʣʘʾʚʩʴʢʦʾ ʪʘ ʆʜʝʩʴʢʦʾ 

ʦʙʣʘʩʪʽ. ʅʘʡʥʠʞʯʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʢʦʣʴʦʨʫ ʤʘʻ ʚʟʽʨʝʮʴ 201 ʟ ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʾ 

ʦʙʣʘʩʪʽ ï 6,289, ʱʦ ʢʦʨʝʣʶʻ ʟ ʚʽʟʫʘʣʴʥʦʶ ʦʮʽʥʢʦʶ ʽʥʪʝʥʩʠʚʥʦʩʪʽ. 

ʏʘʩʪʢʘ ʯʝʨʚʦʥʦʛʦ ʧʽʛʤʝʥʪʫ ʩʪʘʥʦʚʠʪʴ 45,95 ï 53,51%. ʏʘʩʪʢʘ ʞʦʚʪʦʛʦ 

ʧʽʛʤʝʥʪʫ ʚʘʨʽʶʻ ʚʽʜ 36,24 ʜʦ 42,92%. ʏʘʩʪʢʘ ʩʠʥʴʦʛʦ ʧʽʛʤʝʥʪʫ 9,54 ï 13,40%. 

ɿʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚʽʜʪʽʥʢʫ (ʊ) ʟʘʬʽʢʩʦʚʘʥʦ ʚ ʤʝʞʘʭ ʚʽʜ 0,679 ʜʦ 0,933. 

ʅʘʡʥʠʞʯʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʫ ʚʟʽʨʮʷʭ 204, 207 ʪʘ 209 ʟ ʧʽʚʜʥʷ ʪʘ ʮʝʥʪʨʫ 

ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ, 0,679, 0,684 ʪʘ 0,692, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʥʘʩʠʯʝʥʦʤʫ ʯʝʨʚʦʥʦʤʫ 

ʢʦʣʴʦʨʫ. ɼʣʷ ʮʠʭ ʞʝ ʚʟʽʨʮʽʚ ʯʘʩʪʢʠ ʩʘʤʝ ʯʝʨʚʦʥʦʛʦ ʧʽʛʤʝʥʪʫ ʥʘʡʚʠʱʽ: 53,39%, 

53,51% ʪʘ 53,13%. ʎʽ ʜʘʥʽ ʢʦʨʝʣʶʶʪʴ ʟ ʚʽʟʫʘʣʴʥʦʶ ʦʮʽʥʢʦʶ ʛʣʠʙʦʢʦʛʦ 

ʨʫʙʽʥʦʚʦʛʦ ʢʦʣʴʦʨʫ ʟ ʬʽʦʣʝʪʦʚʠʤ ʚʽʜʪʽʥʢʦʤ. 

ʅʘʡʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚʽʜʪʽʥʢʫ ʚʽʜʤʽʯʝʥʦ ʫ ʚʟʽʨʮʷʭ 201 ʪʘ 213 ï 

0,933 ʪʘ 0,919. ɼʣʷ ʥʠʭ ʞʝ ʥʘʡʤʝʥʰʽ ʯʘʩʪʢʠ ʯʝʨʚʦʥʦʛʦ ʧʽʛʤʝʥʪʫ ï 45,95% ʪʘ 

46,72%, ʽ ʥʘʡʚʠʱʽ ʞʦʚʪʦʛʦ ï 42,85% ʽ 42,92%. 

ʂʨʽʤ ʪʦʛʦ, ʟʘ ʦʪʨʠʤʘʥʠʤʠ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʫʚʘʥʽ ʚʟʽʨʮʽ ʯʝʨʚʦʥʠʭ 

ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ ʜʫʞʝ ʙʣʠʟʴʢʽ ʟʘ 

ʟʥʘʯʝʥʥʷʤʠ ʧʦʢʘʟʥʠʢʽʚ ʦʩʥʦʚʥʠʭ ʦʧʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ɺ ʪʘʙʣʠʮʽ 3.21 ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʦʦʨʜʠʥʘʪʠ ʢʦʣʴʦʨʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʉɯɽXYZ 

ʪʘ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʽ ʢʦʦʨʜʠʥʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʉɯɽ. 

ɿʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪʠ Y ʚʘʨʽʶʻ ʚ ʤʝʞʘʭ 27,82 ï 62,45. ɺʟʽʨʝʮʴ 201 ï 

ʥʘʡʩʚʽʪʣʽʰʠʡ, ʦʩʢʽʣʴʢʠ ʤʘʻ ʥʘʡʚʠʱʝ ʟʥʘʯʝʥʥʷ Y = 62,45, ʪʦʜʽ ʷʢ 211 ï 

ʥʘʡʪʝʤʥʽʰʠʡ, Y = 27,82. ɺʟʽʨʮʽ ʟ ʧʽʚʜʥʷ ʆʜʝʩʴʢʦʾ ʪʘ ʄʠʢʦʣʘʾʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ 

ʪʝʤʥʽʰʽ ʟʘ ʙʽʣʴʰʽʩʪʴ ʟ ʮʝʥʪʨʫ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʍʨʦʤʘʪʠʯʥʽ ʢʦʦʨʜʠʥʘʪʠ 

ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʚʫʟʴʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʭ ʪʘ y, 0,35 ï 0,42 ʪʘ 0,31-0,35 ʚʽʜʧʦʚʽʜʥʦ. 

ɺʟʽʨʮʽ 204, 206 ʪʘ 211 ʤʘʶʪʴ ʥʝʟʥʘʯʥʝ ʟʤʽʱʝʥʥʷ ʫ ʯʝʨʚʦʥʦ-ʞʦʚʪʫ ʦʙʣʘʩʪʴ 

ʩʧʝʢʪʨʫ, x=0,42. 
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ʊʘʙʣʠʮʷ 3.21 

ʂʦʣʴʦʨʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ ʟ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʉɯɽXYZ ʪʘ ʉɯɽ 

ˉ 

ʚʟʽʨʮʷ ʆʙʣʘʩʪʴ 

ʂʦʦʨʜʠʥʘʪʠ 

ʢʦʣʴʦʨʫ 

ʍʨʦʤʘʪʦʛʨʘʬʽʯʥʽ 

ʢʦʦʨʜʠʥʘʪʠ 

ʍ Y Z x y z 

202 ɿʘʢʘʨʧʘʪʩʴʢʘ 54,28 47,05 47,56 0,36 0,32 0,32 

210 ɿʘʢʘʨʧʘʪʩʴʢʘ 54,04 46,30 37,19 0,39 0,34 0,27 

205 ʂʠʾʚʩʴʢʘ 55,01 47,76 41,80 0,38 0,33 0,29 

201 ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ 66,46 62,45 58,87 0,35 0,33 0,31 

206 ʄʠʢʦʣʘʾʚʩʴʢʘ 47,73 38,22 28,18 0,42 0,33 0,25 

204 ʆʜʝʩʴʢʘ ʇʽʚʜʝʥʴ 46,24 35,77 28,79 0,42 0,32 0,26 

207 ʆʜʝʩʴʢʘ ʇʽʚʜʝʥʴ 49,78 39,45 34,38 0,40 0,32 0,28 

212 ʆʜʝʩʴʢʘ ʇʽʚʜʝʥʴ 46,52 36,98 30,72 0,41 0,32 0,27 

203 ʆʜʝʩʴʢʘ ʎʝʥʪʨ 57,08 49,82 42,35 0,38 0,33 0,28 

208 ʆʜʝʩʴʢʘ ʎʝʥʪʨ 55,93 48,65 41,43 0,38 0,33 0,28 

209 ʆʜʝʩʴʢʘ ʎʝʥʪʨ 53,01 43,56 38,36 0,39 0,32 0,28 

211 ʆʜʝʩʴʢʘ ʎʝʥʪʨ 37,62 27,82 24,24 0,42 0,31 0,27 

213 ʆʜʝʩʴʢʘ ʎʝʥʪʨ 50,07 42,51 29,59 0,41 0,35 0,24 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ɺ ʪʘʙʣʠʮʽ 3.22 ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʦʦʨʜʠʥʘʪʠ ʢʦʣʴʦʨʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʉɯɽ: 

ʟʤʥ̔ʠ ʚʽʜʪʽʥʢʽʚ ʚʽʜ ʯʝʨʚʦʥʦʛʦ ʜʦ ʟʝʣʝʥʦʛʦ (a*) ʪʘ ʚʽʜ ʞʦʚʪʦʛʦ ʜʦ ʩʠʥʴʦʛʦ (b*) ʽ 

ʷʩʢʨʘʚʽʩʪʴ (L). 

ɺʩʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʚʟʽʨʮʽ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʞʦʚʪʫʚʘʪʦ-ʯʝʨʚʦʥʦʤʫ ʩʧʝʢʪʨʽ 

ʢʦʣʴʦʨʽʚ, ʦʩʢʽʣʴʢʠ ʚʩʽ ʟʥʘʯʝʥʥʷ a* ʪʘ b* ʜʦʜʘʪʥʽ. ʗʩʢʨʘʚʽʩʪʴ ʚʟʽʨʮʽʚ 

ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʜʽʘʧʘʟʦʥʽ 59,73 ï 83,15 ï ʩʝʨʝʜʥʽʡ ʪʘ ʩʚʽʪʣʠʡ ʚʽʜʪʽʥʦʢ. ɺʟʽʨʝʮʴ 

201 ʟ ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʾ ʦʙʣʘʩʪʽ ï ʥʘʡʩʚʽʪʣʽʰʠʡ (L* = 83,15), ʘ ʚʟʽʨʝʮʴ 211 ʟ 

ʮʝʥʪʨʫ ʆʜʝʩʴʢʦʾï ʥʘʡʪʝʤʥʽʰʠʡ (L* = 59,73). ɼʣʷ ʚʟʽʨʮʽʚ ʟ ʧʽʚʜʥʷ ʆʜʝʩʴʢʦʾ 

ʦʙʣʘʩʪʽ, ʷʢ ʽ ʜʣʷ 206 ʟ ʄʠʢʦʣʘʾʚʩʴʢʦʾ, ʭʘʨʘʢʪʝʨʥʠʡ ʚʫʟʴʢʠʡ ʜʽʘʧʘʟʦʥ ʟʥʘʯʝʥʴ 

ʷʩʢʨʘʚʦʩʪʽ ï ʚʽʜ 66,35 ʜʦ 69,08. ɼʣʷ ʙʽʣʴʰʦʩʪʽ ʚʟʽʨʮʽʚ ʮʝʥʪʨʫ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ʜʽʘʧʘʟʦʥ ʩʪʘʥʦʚʠʪʴ 71,22 - 75,96. ɺ ʮʴʦʤʫ ʞ ʜʽʘʧʘʟʦʥʽ ʟʥʘʭʦʜʷʪʴʩʷ ʟʥʘʯʝʥʥʷ 

ʚʟʽʨʮʽʚ 202 ʪʘ 210 ʟ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ, 73,74 ʪʘ 74,22. 

ʅʘʩʠʯʝʥʽʩʪʴ ʢʦʣʴʦʨʫ ʉ* ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 18,25 ï 41,75. ʅʘʡʙʽʣʴʰʘ 

ʥʘʩʠʯʝʥʽʩʪʴ ʫ ʚʟʽʨʮʽʚ 211, 204 ʪʘ 206 ʟ ʮʝʥʪʨʫ ʽ ʧʽʚʜʥʷ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ ʪʘ ʟ 
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ʄʠʢʦʣʘʾʚʩʴʢʦʾ ʟʽ ʟʥʘʯʝʥʥʷʤʠ 41,75, 40,66 ʪʘ 38,83 ʚʽʜʧʦʚʽʜʥʦ. ɺʟʽʨʮʽ ʟ ʧʽʚʜʥʷ 

ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʮʝʥʪʨʫ, ʚ ʙʽʣʴʰʦʩʪʽ ʤʘʶʪʴ ʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʉ*. 

ɺʽʜʪʽʥʦʢ ʚʽʜ 8,34ʦ ʜʦ 36,79ʦ, ʪʦʙʪʦ ʚʽʜ ʯʝʨʚʦʥʦʛʦ ʜʦ ʧʦʤʘʨʘʥʯʝʚʦ-

ʯʝʨʚʦʥʦʛʦ. 

ʊʘʙʣʠʮʷ 3.22 

ʂʦʣʴʦʨʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ ʟ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʉɯɽLab 

ˉ 

ʚʟʽʨʮʷ ʆʙʣʘʩʪʴ 

ʂʦʦʨʜʠʥʘʪʠ CIELab 

a* b* L*  C* H* 

202 ɿʘʢʘʨʧʘʪʩʴʢʘ 25,95 3,81 74,22 26,22 8,34ʦ 

210 ɿʘʢʘʨʧʘʪʩʴʢʘ 27,40 14,93 73,74 31,20 28,58ʦ 

205 ʂʠʾʚʩʴʢʘ 25,87 10,98 74,67 28,10 23,00ʦ 

201 ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ 16,39 8,02 83,15 18,25 26,07ʦ 

206 ʄʠʢʦʣʘʾʚʩʴʢʘ 34,57 17,69 68,18 38,83 27,10ʦ 

204 ʆʜʝʩʴʢʘ ʇʽʚʜʝʥʴ 38,31 13,61 66,35 40,66 19,56ʦ 

207 ʆʜʝʩʴʢʘ ʇʽʚʜʝʥʴ 36,33 10,50 69,08 37,82 16,11ʦ 

212 ʆʜʝʩʴʢʘ ʇʽʚʜʝʥʴ 35,15 12,38 67,26 37,26 19,41ʦ 

203 ʆʜʝʩʴʢʘ ʎʝʥʪʨ 25,49 12,56 75,96 28,41 26,22ʦ 

208 ʆʜʝʩʴʢʘ ʎʝʥʪʨ 25,74 12,36 75,23 28,55 25,66ʦ 

209 ʆʜʝʩʴʢʘ ʎʝʥʪʨ 32,56 10,35 71,93 34,16 17,64ʦ 

211 ʆʜʝʩʴʢʘ ʎʝʥʪʨ 40,69 9,35 59,73 41,75 12,94ʦ 

213 ʆʜʝʩʴʢʘ ʎʝʥʪʨ 27,86 20,84 71,22 34,80 36,79ʦ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʅʘ ʨʠʩ. 3.35 ʟʦʙʨʘʞʝʥʦ ʨʦʟʧʦʜʽʣ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ 

ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ ʚ 3D ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭʥʽʭ ʢʦʦʨʜʠʥʘʪ CIELab. 
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ʈʠʩʫʥʦʢ 3.35. ʈʦʟʧʦʜʽʣ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ ʟ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ. 3D ʤʦʜʝʣʴ CIELab 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ɺʽʟʫʘʣʴʥʘ ʧʨʝʜʩʪʘʚʣʝʥʽʩʪʴ ʧʘʨʘʤʝʪʨʫ ʥʘʩʠʯʝʥʦʩʪʽ C* ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ 

ʩʫʭʠʭ ʚʠʥʘʭ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ ʫ ʚʠʛʣʷʜʽ ʧʨʦʻʢʮʽʡ ʥʘ ʧʣʦʱʠʥʫ 

a*b*  ʟ ʭʨʦʤʘʪʠʯʥʠʤʠ ʣʽʥʽʷʤʠ (ʨʠʩ. 3.36) ʚʢʘʟʫʻ ʥʘ ʨʦʟʧʦʜʽʣ ʷʩʢʨʘʚʦʩʪʽ ʪʘ 

ʯʠʩʪʦʪʠ ʢʦʣʴʦʨʫ. 

 

ʈʠʩʫʥʦʢ 3.36. ʈʦʟʧʦʜʽʣ ʷʩʢʨʘʚʦʩʪʽ ʪʘ ʯʠʩʪʦʪʠ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ 

ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 
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ʅʘ ʨʠʩ. 3.37 ʟʦʙʨʘʞʝʥʦ ʢʦʨʝʣʷʮʽʶ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ 

ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʄʝʨʣʦ ʤʽʞ ʩʦʙʦʶ ʟʘ ʢʦʣʴʦʨʦʚʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ L*, a* 

ʪʘ b*. 

 

ʈʠʩʫʥʦʢ 3.37. ʈʝʟʫʣʴʪʘʪʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʢʦʣʴʦʨʦʚʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ 

ʄʝʨʣʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʚʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ, PCA 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʂʨʽʤ ʢʦʨʝʣʷʮʽʾ ʪʘʢʦʞ ʟʦʙʨʘʞʝʥʦ ʚʽʜʥʦʩʥʫ ʢʣʘʩʪʝʨʠʟʘʮʽʶ ʚʟʽʨʮʽʚ ʧʦ 

ʚʽʜʪʽʥʢʘʤ. ʊʘʢ, ʤʦʞʥʘ ʫʤʦʚʥʦ ʨʦʟʜʽʣʠʪʠ ʚʟʽʨʮʽ ʥʘ ʪʨʠ ʛʨʫʧʠ: ʚʟʽʨʝʮʴ 201 ʟ 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʾ ʦʙʣʘʩʪʽ; ʚʟʽʨʮʽ 202, 205, 203 ʪʘ 208 ʟ ɿʘʢʘʨʧʘʪʩʴʢʦʾ, ʂʠʾʚʩʴʢʦʾ 

ʪʘ ʮʝʥʪʨʫ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʝʡ ʚʽʜʧʦʚʽʜʥʦ; 209, 210, 213, 207, 212, 206, 204 ʪʘ 

211. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʢʦʣʴʦʨʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʜʣʷ ʚʟʽʨʮʽʚ 202 ʪʘ 205 

ʚʠʛʦʪʦʚʣʝʥʠʭ ʫ ɿʘʢʘʨʧʘʪʩʴʢʽʡ ʪʘ ʂʠʾʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ, ʧʦʭʦʜʞʝʥʥʷ ʚʠʥʦʛʨʘʜʫ 

ʮʽʣʢʦʤ ʤʦʞʣʠʚʝ ʟ ʮʝʥʪʨʫ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʅʘ ʨʠʩ. 3.38 ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʘʩʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ 

ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ. 
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ʈʠʩʫʥʦʢ 3.38. ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ ʯʝʨʚʦʥʠʭ 

ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ 

ʚʠʥʘʭ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʚʘʨʽʶʻ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 

1113,98 ʤʛ/ʜʤ3 ʜʦ 2029,19 ʤʛ/ʜʤ3. ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ 

1696,41 ʤʛ/ʜʤ3. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʡʚʠʱʘ ʤʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʬʝʥʦʣʴʥʠʭ 

ʨʝʯʦʚʠʥ ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʯʝʨʚʦʥʦʤʫ ʩʪʦʣʦʚʦʤʫ ʩʫʭʦʤʫ ʚʠʥʽ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ 

ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʟ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʅʘʡʥʠʞʯʘ ï ʫ 

ʚʟʽʨʮʽ ʟ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɼʣʷ ʥʘʡʙʽʣʴʰʦʾ ʚʠʙʽʨʢʠ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ 

ʩʫʭʠʭ ʚʠʥ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʟ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚʘʨʽʶʻ ʚʽʜ 

1696,51 ʤʛ/ʜʤ3 ʜʦ 2029,19 ʤʛ/ʜʤ3, ʱʦ ʙʽʣʴʰʝ ʟʘ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ. ɺ ʪʦʡ ʞʝ ʯʘʩ, 

ʜʣʷ ʚʟʽʨʮʽʚ ʟ ʧʽʚʜʥʷ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ ʩʝʨʝʜʥʷ ʤʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʬʝʥʦʣʴʥʠʭ 

ʨʝʯʦʚʠʥ ʚʠʱʘ, ʥʽʞ ʟ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ: 1882,62 ʧʨʦʪʠ 1824,88 ʤʛ/ʜʤ3. ɼʣʷ 

ʚʟʽʨʮʽʚ ʟ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ ʤʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ ʚʽʜ 

1113,98 ʤʛ/ʜʤ3 ʜʦ 1224,50 ʤʛ/ʜʤ3. ʇʦʜ̔ʙʥʽ ʜʦ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʟʘʬʽʢʩʦʚʘʥʽ ʫ ʜʦʩʣʽʜʥʠʭ ʚʟʽʨʮʷʭ ʟ ʬʨʘʥʮʫʟʴʢʦʛʦ ʨʝʛʽʦʥʫ ɹʦʨʜʦ (1579 ï 3188 

ʤʛ/ʜʤ3) [186] ʪʘ ʟ ʟʘʭʦʜʫ ʈʫʤʫʥʽʾ (1986,00 ï 2758,00 ʤʛ/ʜʤ3) [184]. 
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ʅʘ ʨʠʩ. 3.39 ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʘʩʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʫ 

ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ. 

 

ʈʠʩʫʥʦʢ 3.39. ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʯʝʨʚʦʥʠʭ 

ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ 

ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʜʽʘʧʘʟʦʥʽ 69,35 ï 

199,10 ʤʛ/ʜʤ3, ʘ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ï 125,58 ʤʛ/ʜʤ3. 

ʅʘʡʤʝʥʰʘ ʤʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʚʟʽʨʮʽ ʟ 

ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ ï 69,35 ʤʛ/ʜʤ3, ʥʘʡʚʠʱʘ ï 199,10 ʤʛ/ʜʤ3 ʟ ʂʠʾʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ. ʋ ʚʟʽʨʮʷʭ ʟ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘʡʰʠʨʰʠʡ 

ʜʽʘʧʘʟʦʥ ʤʘʩʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ï 82,68 ï 157,81 ʤʛ/ʜʤ3. ɼʦ 

ʧʦʨʽʚʥʷʥʥʷ, ʫ ʚʟʽʨʮʷʭ ʟ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ ʤʘʩʦʚʘ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʩʪʘʥʦʚʠʪʴ 99,13 ï 150,04 ʤʛ/ʜʤ3. ʋ ʚʟʽʨʮʷʭ ʽʟ 

ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘʡʥʠʞʯʽ ʧʦʢʘʟʥʠʢʠ ï 69,35 ï 97,61 ʤʛ/ʜʤ3. 
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ʊʘʙʣʠʮʷ 3.23 

ɺʤʽʩʪ ʬʝʥʦʣʴʥʠʭ ʪʘ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ 

ʚʠʥʘʭ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ 

ˉ 

ʚʟʽʨʮʷ ʆʙʣʘʩʪʴ 

ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʤʛ/ʜʤ3 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʌʈ/ɹʈ 

ʬʝʥʦʣʴʥʽ 

ʨʝʯʦʚʠʥʠ (ʌʈ) 

ʙʘʨʚʥʽ 

ʨʝʯʦʚʠʥʠ (ɹʈ) 

305 ɿʘʢʘʨʧʘʪʩʴʢʘ 1113,98 97,61 11,41 

310 ɿʘʢʘʨʧʘʪʩʴʢʘ 1224,50 69,35 17,66 

306 ʂʠʾʚʩʴʢʘ 1688,46 199,10 8,48 

303 ʄʠʢʦʣʘʾʚʩʴʢʘ 1999,48 130,38 15,34 

313 ʄʠʢʦʣʘʾʚʩʴʢʘ 1383,07 135,89 10,18 

302 ʆʜʝʩʴʢʘ ʇʽʚʜʝʥʴ 1879,21 150,04 12,52 

308 ʆʜʝʩʴʢʘ ʇʽʚʜʝʥʴ 1895,50 99,13 19,12 

309 ʆʜʝʩʴʢʘ ʇʽʚʜʝʥʴ 1873,14 148,71 12,60 

304 ʆʜʝʩʴʢʘ ʎʝʥʪʨ 2029,19 108,70 18,67 

307 ʆʜʝʩʴʢʘ ʎʝʥʪʨ 1782,49 157,81 11,29 

311 ʆʜʝʩʴʢʘ ʎʝʥʪʨ 1791,35 127,52 14,05 

312 ʆʜʝʩʴʢʘ ʎʝʥʪʨ 1696,51 82,68 20,52 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ɺ ʪʘʙʣʠʮʽ 3.23 ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʤʽʩʪ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ 

ʪʘ ʚʽʜʥʦʰʝʥʥʷ ʾʭʥʴʦʛʦ ʚʤʽʩʪʫ ʤʽʞ ʩʦʙʦʶ ʫ ʯʝʨʚʦʥʠʭ ʚʠʥʘʭ ʋʢʨʘʾʥʠ ʟ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ. 

ʂʦʝʬʽʮʽʻʥʪ ʚʽʜʥʦʰʝʥʥʷ ʚʤʽʩʪʫ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ ʜʦ ʙʘʨʚʥʠʭ ʩʪʘʥʦʚʠʪʴ 

8,48 ï 20,52 ʧʨʠ ʩʝʨʝʜʥʴʦʤʫ ʟʥʘʯʝʥʥʽ 14,32. ʅʘʡʚʠʱʝ ʟʥʘʯʝʥʥʷ ʟʘʬʽʢʩʦʚʘʥʦ ʫ 

ʚʟʽʨʮʽ ʟ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ, 20,52. ʅʘʡʥʠʞʯʽ ï ʫ ʚʟʽʨʮʽ ʟ 

ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, 8,48. 

ʈʝʟʫʣʴʪʘʪʠ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ ʤʘʩʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʬʝʥʦʣʴʥʠʭ ʪʘ 

ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʽ ʾʭʥʴʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʫ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ 

ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʪʘʙʣʠʮʽ 3.24. 
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ʊʘʙʣʠʮʷ 3.24 

ʈʝʟʫʣʴʪʘʪʠ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ ʚʤʽʩʪʫ ʬʝʥʦʣʴʥʠʭ ʪʘ ʙʘʨʚʥʠʭ 

ʨʝʯʦʚʠʥ ʫ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ 

ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ 

ʇʦʢʘʟʥʠʢ ʌʈ ɹʈ ʌʈ/ɹʈ 

Mean 1696,41 125,576 14,3197 

Standard Error 86,317 10,474 1,12712 

Median 1786,92 128,952 13,3216 

Mode #ʅ/ɼ #ʅ/ɼ #ʅ/ɼ 

Standard Deviation 299,011 36,2831 3,90447 

Sample Variance 89407,5 1316,46 15,2449 

Kurtosis -0,1143 0,10655 -1,238 

Skewness -1,0109 0,35933 0,24948 

Range 915,211 129,76 12,0387 

Minimum 1113,98 69,345 8,48029 

Maximum 2029,19 199,105 20,519 

Sum 20356,9 1506,92 171,837 

Count 12 12 12 

Confidence Level(95,0%) 189,982 23,0532 2,48078 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʅʘ ʨʠʩ. 3.40 ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʧʪʠʯʥʘ ʱʽʣʴʥʽʩʪʴ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ 

ʚʠʥ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʫ ʜʽʘʧʘʟʦʥʽ ʜʦʚʞʠʥ ʭʚʠʣʴ 

380-780 ʥʤ. 

 

ʈʠʩʫʥʦʢ 3.40. ʆʧʪʠʯʥʘ ʱʽʣʴʥʽʩʪʴ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ 

ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 
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ʆʧʪʠʯʥʘ ʱʽʣʴʥʽʩʪʴ ʫ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ ʋʢʨʘʾʥʠ ʟ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʤʘʻ ʧʦʜʽʙʥʠʡ ʭʘʨʘʢʪʝʨ ʫ ʚʩʽʭ ʚʟʽʨʮʽʚ. 

ɺʠʩʦʢʘ ʘʙʩʦʨʙʮʽʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʣʷ ʜʽʘʧʘʟʦʥʫ ʭʚʠʣʴ 380-540 ʥʤ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʩʠʥʽʡ ʪʘ ʟʝʣʝʥʽʡ ʟʦʥʘʤ. ʇʽʢʠ ʧʨʠʧʘʜʘʶʪʴ ʥʘ ʜʽʘʧʘʟʦʥ 510-530 ʥʤ ʟ 

ʧʦʜʘʣʴʰʠʤ ʟʥʠʞʝʥʥʷʤ ʫ ʯʝʨʚʦʥʦʤʫ ʩʧʝʢʪʨʽ ʧʨʠ ɚ > 600. ɺʟʽʨʮʽ 306 ʪʘ 307 ʟ 

ʂʠʾʚʩʴʢʦʾ ʪʘ ʮʝʥʪʨʫ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʝʡ ʤʘʶʪʴ ʥʘʡʚʠʱʽ ʧʽʢʠ ʧʨʠ ɚ = 520. ɺ ʪʦʡ 

ʞʝ ʯʘʩ 310 ʪʘ 305 ʟ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚʽʜʟʥʘʯʝʥʦ ʥʘʡʥʠʞʯʠʤʠ. 

ɺ ʪʘʙʣʠʮʽ 3.25 ʧʨʝʜʩʪʘʚʣʝʥʽ ʦʩʥʦʚʥʽ ʦʧʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʝʨʚʦʥʠʭ 

ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ: 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʢʦʣʴʦʨʫ (ɯ), ʚʽʜʪʽʥʦʢ (ʊ), ʯʘʩʪʢʘ ʯʝʨʚʦʥʦʛʦ, ʞʦʚʪʦʛʦ ʪʘ ʩʠʥʴʦʛʦ 

ʚʽʜʪʽʥʢʽʚ (%R, %Y ʪʘ %B ʚʽʜʧʦʚʽʜʥʦ). 

ʊʘʙʣʠʮʷ 3.25 

ʆʩʥʦʚʥʽ ʦʧʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ 

ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ 

ˉ 

ʚʟʽʨʮʷ ʆʙʣʘʩʪʴ ʂʦʣʽʨ ɯʥʪʝʥʩʠʚʥʽʩʪʴ 

ɯ ʊ  %R %Y %B 

 

305 ɿʘʢʘʨʧʘʪʩʴʢʘ ʛʨʘʥʘʪʦʚʠʡ ʛʣʠʙʦʢʠʡ 5,735 0,963 45,77% 44,08% 10,15% 
 

310 ɿʘʢʘʨʧʘʪʩʴʢʘ ʛʨʘʥʘʪʦʚʠʡ ʩʝʨʝʜʥʽʡ 5,438 1,219 40,90% 49,85% 9,25% 
 

306 ʂʠʾʚʩʴʢʘ ʨʫʙʽʥʦʚʠʡ ʛʣʠʙʦʢʠʡ 18,870 0,772 49,64% 38,35% 12,01% 
 

303 ʄʠʢʦʣʘʾʚʩʴʢʘ ʛʨʘʥʘʪʦʚʠʡ ʛʣʠʙʦʢʠʡ 11,538 0,869 47,84% 41,59% 10,57% 
 

313 ʄʠʢʦʣʘʾʚʩʴʢʘ ʨʫʙʽʥʦʚʠʡ ʛʣʠʙʦʢʠʡ 13,918 0,684 51,57% 35,28% 13,16% 
 

302 ʆʜʝʩʴʢʘ ʇʽʚʜʝʥʴ ʨʫʙʽʥʦʚʠʡ ʛʣʠʙʦʢʠʡ 11,368 0,761 50,61% 38,51% 10,88% 
 

308 ʆʜʝʩʴʢʘ ʇʽʚʜʝʥʴ ʛʨʘʥʘʪʦʚʠʡ ʛʣʠʙʦʢʠʡ 10,682 0,794 50,29% 39,92% 9,79% 
 

309 ʆʜʝʩʴʢʘ ʇʽʚʜʝʥʴ ʨʫʙʽʥʦʚʠʡ ʛʣʠʙʦʢʠʡ 11,213 0,669 54,04% 36,14% 9,83% 
 

304 ʆʜʝʩʴʢʘ ʎʝʥʪʨ ʨʫʙʽʥʦʚʠʡ ʛʣʠʙʦʢʠʡ 9,171 0,842 48,94% 41,20% 9,87% 
 

307 ʆʜʝʩʴʢʘ ʎʝʥʪʨ ʨʫʙʽʥʦʚʠʡ ʛʣʠʙʦʢʠʡ 16,762 0,665 52,88% 35,17% 11,96% 
 

311 ʆʜʝʩʴʢʘ ʎʝʥʪʨ ʨʫʙʽʥʦʚʠʡ ʛʣʠʙʦʢʠʡ 11,643 0,922 46,38% 42,77% 10,85% 
 

312 ʆʜʝʩʴʢʘ ʎʝʥʪʨ ʛʨʘʥʘʪʦʚʠʡ ʛʣʠʙʦʢʠʡ 9,989 1,043 43,84% 45,73% 10,43% 
 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʊʘʢʠʤ ʯʠʥʦʤ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʝʨʝʙʫʚʘʻ ʚ ʜʽʘʧʘʟʦʥʽ 5,438 

ï 18,870. ʅʘʡʚʠʱʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʢʦʣʴʦʨʫ (ʽʥʪʝʥʩʠʚʥʽʩʪʴ ɯ) ʚʽʜʤʽʯʝʥʘ ʫ ʚʟʽʨʮʷʭ 

306 ʪʘ 307 ʟ ʂʠʾʚʩʴʢʦʾ ʪʘ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʝʡ, 18,870 ʪʘ 

16,762. ɺʠʩʦʢʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʢʦʣʴʦʨʫ ʫ ʚʟʽʨʮʷʭ ʟ ʄʠʢʦʣʘʾʚʩʴʢʦʾ ʪʘ ʆʜʝʩʴʢʦʾ 
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ʦʙʣʘʩʪʝʡ. ʅʘʡʥʠʞʯʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʢʦʣʴʦʨʫ ʤʘʶʪʴ ʚʟʽʨʮʽ 310 ʪʘ 305 ʟ 

ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ ï 5,438 ʪʘ 5,735. 

ɼʦʣʷ ʯʝʨʚʦʥʦʛʦ ʧʽʛʤʝʥʪʫ ʩʪʘʥʦʚʠʪʴ 43,84 ï 54,04%. ɼʦʣʷ ʞʦʚʪʦʛʦ 

ʧʽʛʤʝʥʪʫ ʚʘʨʽʶʻ ʚʽʜ 35,17 ʜʦ 49,85%. ʏʘʩʪʢʘ ʩʠʥʴʦʛʦ ʧʽʛʤʝʥʪʫ 9,25 ʜʦ 13,16%. 

ɿʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚʽʜʪʽʥʢʫ (ʊ) ʟʘʬʽʢʩʦʚʘʥʦ ʚ ʤʝʞʘʭ ʚʽʜ 0,665 ʜʦ 1,219. 

ʅʘʡʥʠʞʯʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʫ ʚʟʽʨʮʷʭ 307, 309 ʪʘ 313 ʟ ʮʝʥʪʨʫ ʽ ʧʽʚʜʥʷ 

ʆʜʝʩʴʢʦʾ ʪʘ ʄʠʢʦʣʘʾʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ, 0,665, 0,669 ʪʘ 0,684, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʥʘʩʠʯʝʥʦʤʫ ʯʝʨʚʦʥʦʤʫ ʢʦʣʴʦʨʫ. ɼʣʷ ʮʠʭ ʞʝ ʚʟʽʨʮʽʚ ʯʘʩʪʢʠ ʩʘʤʝ ʯʝʨʚʦʥʦʛʦ 

ʧʽʛʤʝʥʪʫ ʥʘʡʚʠʱʽ: 52,88%, 54,04% ʪʘ 51,57%. ʎʽ ʜʘʥʽ ʢʦʨʝʣʶʶʪʴ ʟ ʚʽʟʫʘʣʴʥʦʶ 

ʦʮʽʥʢʦʶ ʛʣʠʙʦʢʦʛʦ ʨʫʙʽʥʦʚʦʛʦ ʢʦʣʴʦʨʫ ʟ ʬʽʦʣʝʪʦʚʠʤ ʚʽʜʪʽʥʢʦʤ. 

ʅʘʡʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚʽʜʪʽʥʢʫ ʚʽʜʤʽʯʝʥʦ ʫ ʚʟʽʨʮʷʭ 310 ʪʘ 312 ï 

1,219 ʪʘ 1,043. ɼʣʷ ʥʠʭ ʞʝ ʥʘʡʤʝʥʰʽ ʯʘʩʪʢʠ ʯʝʨʚʦʥʦʛʦ ʧʽʛʤʝʥʪʫ ï 40,90% ʪʘ 

43,84%, ʽ ʥʘʡʚʠʱʽ ʞʦʚʪʦʛʦ ï 49,85% ʽ 45,73%. 

ɺ ʪʘʙʣʠʮʽ 3.26 ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʦʦʨʜʠʥʘʪʠ ʢʦʣʴʦʨʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʉɯɽXYZ 

ʪʘ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʽ ʢʦʦʨʜʠʥʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʉɯɽ. 

ʊʘʙʣʠʮʷ 3.26 

ʂʦʣʴʦʨʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ ʟ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʉɯɽXYZ ʪʘ ʉɯɽ 

ˉ 

ʚʟʽʨʮʷ ʆʙʣʘʩʪʴ 

ʂʦʦʨʜʠʥʘʪʠ 

ʢʦʣʴʦʨʫ 

ʍʨʦʤʘʪʦʛʨʘʬʽʯʥʽ 

ʢʦʦʨʜʠʥʘʪʠ 

ʍ Y Z x y z 

305 ɿʘʢʘʨʧʘʪʩʴʢʘ 68,17 64,20 62,54 0,35 0,33 0,32 

310 ɿʘʢʘʨʧʘʪʩʴʢʘ 71,03 69,11 62,09 0,35 0,34 0,31 

306 ʂʠʾʚʩʴʢʘ 34,00 24,23 17,20 0,45 0,32 0,23 

303 ʄʠʢʦʣʘʾʚʩʴʢʘ 50,88 42,96 32,97 0,40 0,34 0,26 

313 ʄʠʢʦʣʘʾʚʩʴʢʘ 41,37 31,44 31,22 0,40 0,30 0,30 

302 ʆʜʝʩʴʢʘ ʇʽʚʜʝʥʴ 50,13 41,02 37,36 0,39 0,32 0,29 

308 ʆʜʝʩʴʢʘ ʇʽʚʜʝʥʴ 54,21 45,80 37,54 0,39 0,33 0,27 

309 ʆʜʝʩʴʢʘ ʇʽʚʜʝʥʴ 51,51 41,25 37,61 0,40 0,32 0,29 

304 ʆʜʝʩʴʢʘ ʎʝʥʪʨ 56,86 49,24 44,08 0,38 0,33 0,29 

307 ʆʜʝʩʴʢʘ ʎʝʥʪʨ 38,86 28,56 23,68 0,43 0,31 0,26 

311 ʆʜʝʩʴʢʘ ʎʝʥʪʨ 49,81 42,13 34,11 0,40 0,33 0,27 

312 ʆʜʝʩʴʢʘ ʎʝʥʪʨ 55,95 50,37 37,23 0,39 0,35 0,26 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 
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ɿʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪʠ Y ʚʘʨʽʶʻ ʚ ʤʝʞʘʭ 24,23 ï 69,11. ɺʟʽʨʝʮʴ 310 ï 

ʥʘʡʩʚʽʪʣʽʰʠʡ, ʦʩʢʽʣʴʢʠ ʤʘʻ ʥʘʡʚʠʱʝ ʟʥʘʯʝʥʥʷ Y = 69,11, ʪʦʜʽ ʷʢ 306 ï 

ʥʘʡʪʝʤʥʽʰʠʡ, Y = 24,23. ɺʟʽʨʮʽ ʟ ʧʽʚʜʥʷ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ ʪʝʤʥʽʰʽ ʟʘ ʙʽʣʴʰʽʩʪʴ 

ʟ ʮʝʥʪʨʫ. ʍʨʦʤʘʪʠʯʥʽ ʢʦʦʨʜʠʥʘʪʠ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʚʫʟʴʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʭ ʪʘ y, 0,35 

ï 0,45 ʪʘ 0,30-0,35 ʚʽʜʧʦʚʽʜʥʦ. ɺʟʽʨʮʽ 306 ʪʘ 307 ʤʘʶʪʴ ʥʝʟʥʘʯʥʝ ʟʤʽʱʝʥʥʷ ʫ 

ʯʝʨʚʦʥʦ-ʞʦʚʪʫ ʦʙʣʘʩʪʴ ʩʧʝʢʪʨʫ, ʟʥʘʯʝʥʥʷ x 0,45 ʪʘ 0,43 ʚʽʜʧʦʚʽʜʥʦ. 

ɺ ʪʘʙʣʠʮʽ 3.27 ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʦʦʨʜʠʥʘʪʠ ʢʦʣʴʦʨʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʉɯɽ: 

ʟʤʥ̔ʠ ʚʽʜʪʽʥʢʽʚ ʚʽʜ ʯʝʨʚʦʥʦʛʦ ʜʦ ʟʝʣʝʥʦʛʦ (a*) ʪʘ ʚʽʜ ʞʦʚʪʦʛʦ ʜʦ ʩʠʥʴʦʛʦ (b*) ʽ 

ʷʩʢʨʘʚʽʩʪʴ (L). 

ʊʘʙʣʠʮʷ 3.27 

ʂʦʣʴʦʨʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ ʟ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʉɯɽLab. 

ˉ 

ʚʟʽʨʮʷ ʆʙʣʘʩʪʴ 

ʂʦʦʨʜʠʥʘʪʠ CIELab 

a* b* L*  C* H* 

305 ɿʘʢʘʨʧʘʪʩʴʢʘ 16,23 6,28 84,07 17,40 21,16ʦ 

310 ɿʘʢʘʨʧʘʪʩʴʢʘ 11,67 10,98 86,56 16,03 43,24ʦ 

306 ʂʠʾʚʩʴʢʘ 43,22 16,58 56,32 46,29 20,99ʦ 

303 ʄʠʢʦʣʘʾʚʩʴʢʘ 28,70 16,61 71,53 33,16 30,07ʦ 

313 ʄʠʢʦʣʘʾʚʩʴʢʘ 38,91 4,13 62,88 39,13 6,05ʦ 

302 ʆʜʝʩʴʢʘ ʇʽʚʜʝʥʴ 32,48 8,58 70,19 33,60 14,80ʦ 

308 ʆʜʝʩʴʢʘ ʇʽʚʜʝʥʴ 29,25 13,92 73,41 32,40 25,45ʦ 

309 ʆʜʝʩʴʢʘ ʇʽʚʜʝʥʴ 35,46 8,55 70,35 36,48 13,55ʦ 

304 ʆʜʝʩʴʢʘ ʎʝʥʪʨ 26,48 9,97 75,60 28,30 20,63ʦ 

307 ʆʜʝʩʴʢʘ ʎʝʥʪʨ 41,82 11,43 60,39 43,35 15,28ʦ 

311 ʆʜʝʩʴʢʘ ʎʝʥʪʨ 28,30 14,09 70,96 31,61 26,47ʦ 

312 ʆʜʝʩʴʢʘ ʎʝʥʪʨ 21,21 19,27 76,29 28,66 42,25ʦ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ɺʩʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʚʟʽʨʮʽ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʞʦʚʪʫʚʘʪʦ-ʯʝʨʚʦʥʦʤʫ ʩʧʝʢʪʨʽ 

ʢʦʣʴʦʨʽʚ, ʦʩʢʽʣʴʢʠ ʚʩʽ ʟʥʘʯʝʥʥʷ a* ʪʘ b* ʜʦʜʘʪʥʽ. ʗʩʢʨʘʚʽʩʪʴ ʚʟʽʨʮʽʚ 

ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʜʽʘʧʘʟʦʥʽ 56,32 ï 86,56 ï ʩʝʨʝʜʥʽʡ ʪʘ ʩʚʽʪʣʠʡ ʚʽʜʪʽʥʦʢ. ɺʟʽʨʮʽ 310 

ʪʘ 305 ʟ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ ï ʥʘʡʩʚʽʪʣʽʰʠʡ (ʟʥʘʯʝʥʥʷ L* ʩʪʘʥʦʚʣʷʪʴ 86,56 

ʪʘ 84,07), ʘ ʚʟʽʨʝʮʴ 306 ʟ ʂʠʾʚʩʴʢʦʾ ï ʥʘʡʪʝʤʥʽʰʠʡ (L* = 56,32). ɼʣʷ ʚʟʽʨʮʽʚ ʟ 

ʧʽʚʜʥʷ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ ʭʘʨʘʢʪʝʨʥʠʡ ʚʫʟʴʢʠʡ ʜʽʘʧʘʟʦʥ ʟʥʘʯʝʥʴ ʷʩʢʨʘʚʦʩʪʽ ï ʚʽʜ 
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70,19 ʜʦ 73,41. ɼʣʷ ʚʟʽʨʮʽʚ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ ʜʽʘʧʘʟʦʥ ʩʪʘʥʦʚʠʪʴ 84,07 - 

86,56. 

ʅʘʩʠʯʝʥʽʩʪʴ ʢʦʣʴʦʨʫ ʉ* ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 16,03 ï 46,29. ʅʘʡʙʽʣʴʰʘ 

ʥʘʩʠʯʝʥʽʩʪʴ ʫ ʚʟʽʨʮʽʚ 306, 307 ʪʘ 313 ʟ ʂʠʾʚʩʴʢʦʾ, ʮʝʥʪʨʫ ʆʜʝʩʴʢʦʾ ʪʘ 

ʄʠʢʦʣʘʾʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ ʟʽ ʟʥʘʯʝʥʥʷʤʠ 46,29, 43,35 ʪʘ 39,13 ʚʽʜʧʦʚʽʜʥʦ. ɺʟʽʨʮʽ 

ʟ ʧʽʚʜʥʷ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʮʝʥʪʨʫ, ʚ ʙʽʣʴʰʦʩʪʽ ʤʘʶʪʴ ʚʠʱʽ 

ʧʦʢʘʟʥʠʢʠ ʉ*. 

ɺʽʜʪʽʥʦʢ ʚʽʜ 6,05ʦ ʜʦ 43,24ʦ, ʪʦʙʪʦ ʚʽʜ ʯʝʨʚʦʥʦʛʦ ʜʦ ʧʦʤʘʨʘʥʯʝʚʦ-

ʯʝʨʚʦʥʦʛʦ. 

ʅʘ ʨʠʩ. 3.41 ʟʦʙʨʘʞʝʥʦ ʨʦʟʧʦʜʽʣ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ 

ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʚ 3D ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭʥʽʭ ʢʦʦʨʜʠʥʘʪ 

CIELab. 

 

ʈʠʩʫʥʦʢ 3.41. ʈʦʟʧʦʜʽʣ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ ʟ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ. 3D ʤʦʜʝʣʴ CIELab 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ɺʽʟʫʘʣʴʥʘ ʧʨʝʜʩʪʘʚʣʝʥʽʩʪʴ ʧʘʨʘʤʝʪʨʫ ʥʘʩʠʯʝʥʦʩʪʽ C* ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ 

ʩʫʭʠʭ ʚʠʥʘʭ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʫ ʚʠʛʣʷʜʽ ʧʨʦʻʢʮʽʡ 

ʥʘ ʧʣʦʱʠʥʫ a*b*  ʟ ʭʨʦʤʘʪʠʯʥʠʤʠ ʣʽʥʽʷʤʠ (ʨʠʩ. 3.42) ʚʢʘʟʫʻ ʥʘ ʨʦʟʧʦʜʽʣ 

ʷʩʢʨʘʚʦʩʪʽ ʪʘ ʯʠʩʪʦʪʠ ʢʦʣʴʦʨʫ. 
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ʈʠʩʫʥʦʢ 3.42. ʈʦʟʧʦʜʽʣ ʷʩʢʨʘʚʦʩʪʽ ʪʘ ʯʠʩʪʦʪʠ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ 

ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʅʘ ʨʠʩ. 3.43 ʟʦʙʨʘʞʝʥʦ ʢʦʨʝʣʷʮʽʶ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ 

ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʤʽʞ ʩʦʙʦʶ ʟʘ ʢʦʣʴʦʨʦʚʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ L*, a* ʪʘ b*. 

 

ʈʠʩʫʥʦʢ 3.43. ʈʝʟʫʣʴʪʘʪʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʢʦʣʴʦʨʦʚʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ 

ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʚʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ, 

PCA 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 
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ʂʨʽʤ ʢʦʨʝʣʷʮʽʾ ʪʘʢʦʞ ʟʦʙʨʘʞʝʥʦ ʚʽʜʥʦʩʥʫ ʢʣʘʩʪʝʨʠʟʘʮʽʶ ʚʟʽʨʮʽʚ ʧʦ 

ʚʽʜʪʽʥʢʘʤ. ʊʘʢ, ʤʦʞʥʘ ʫʤʦʚʥʦ ʨʦʟʜʽʣʠʪʠ ʚʟʽʨʮʽ ʥʘ ʪʨʠ ʛʨʫʧʠ: ʚʟʽʨʮ ̔305 ʪʘ 310 

ʟ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ; ʚʟʽʨʮʽ 313, 307 ʪʘ 306 ʟ ʄʠʢʦʣʘʾʚʩʴʢʦʾ, ʮʝʥʪʨʫ 

ʆʜʝʩʴʢʦʾ ʪʘ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ ʚʽʜʧʦʚʽʜʥʦ; 304, 308, 311, 303, 312, 309 ʪʘ 302. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʢʦʣʴʦʨʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʜʣʷ ʚʟʽʨʮʽʚ 313  ʪʘ 306 ʚʠʛʦʪʦʚʣʝʥʠʭ 

ʫ ʄʠʢʦʣʘʾʚʩʴʢʽʡ ʪʘ ʂʠʾʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ, ʧʦʭʦʜʞʝʥʥʷ ʚʠʥʦʛʨʘʜʫ ʮʽʣʢʦʤ 

ʤʦʞʣʠʚʝ ʟ ʮʝʥʪʨʫ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

 

ʈʠʩʫʥʦʢ 3.44. ʈʦʟʧʦʜʽʣ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ ʟ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ʇʽʥʦ ʅʫʘʨ, ʄʝʨʣʦ ʪʘ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʧʦ ʦʙʣʘʩʪʷʤ. 3D 

ʤʦʜʝʣʴ CIELab 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʅʘ ʨʠʩ. 3.45 ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʘʩʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ 

ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ʂʘʙʝʨʥʝ ʌʨʘʥ, 

ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ, ʎʚʘʡʛʝʣʴʪ, ʈʫʙʽʥ ɹʦʣʛʘʨʩʴʢʠʡ ʪʘ ʈʝʛʝʥʪ. 
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ʈʠʩʫʥʦʢ 3.45. ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ ʯʝʨʚʦʥʠʭ 

ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ʂʘʙʝʨʥʝ ʌʨʘʥ, ʂʘʙʝʨʥʝ 

ʂʦʨʪʽʩ, ʎʚʘʡʛʝʣʴʪ, ʈʫʙʽʥ ɹʦʣʛʘʨʩʴʢʠʡ ʪʘ ʈʝʛʝʥʪ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ 

ʚʠʥʘʭ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʌʨʘʥ ʚʘʨʽʶʻ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 657,97 

ʤʛ/ʜʤ3 ʜʦ 2080,81 ʤʛ/ʜʤ3. ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ ï 

1380,76 ʤʛ/ʜʤ3. ʅʘʡʚʠʱʠʡ ʚʤʽʩʪ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʯʝʨʚʦʥʦʤʫ 

ʩʪʦʣʦʚʦʤʫ ʩʫʭʦʤʫ ʚʠʥʽ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʌʨʘʥ ʟ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʅʘʡʤʝʥʰʠʡ ï ʫ ʚʟʽʨʮʽ ʟ ʏʝʨʥʽʚʝʮʴʢʦʾ ʦʙʣʘʩʪʽ.  

ɺʤʽʩʪ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ ʋʢʨʘʾʥʠ ʟ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ ʚʘʨʽʶʻ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 847,19 ʤʛ/ʜʤ3 ʜʦ 

2893,44 ʤʛ/ʜʤ3. ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ ï 1823,05 ʤʛ/ʜʤ3. 

ʅʘʡʚʠʱʠʡ ʚʤʽʩʪ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʯʝʨʚʦʥʦʤʫ ʩʪʦʣʦʚʦʤʫ 

ʩʫʭʦʤʫ ʚʠʥʽ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ ʟ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʅʘʡʤʝʥʰʠʡ 

ï ʫ ʚʟʽʨʮʽ ʟ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ 

ʚʠʥʘʭ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʎʚʘʡʛʝʣʴʪ ʽʟ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ ʩʪʘʥʦʚʠʪʴ 1140,63 
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ʤʛ/ʜʤ3 ʪʘ 1281,33 ʤʛ/ʜʤ3. ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ ï 

1210,98 ʤʛ/ʜʤ3.  

ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ 

ʚʠʥʘʭ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʈʫʙʽʥ ɹʦʣʛʘʨʩʴʢʠʡ ʩʪʘʥʦʚʠʪʴ 1792,52 ʤʛ/ʜʤ3, 

ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʈʝʛʝʥʪ ï 2289,71 ʤʛ/ʜʤ3. ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ, ʚʤʽʩʪ ʬʝʥʦʣʴʥʠʭ 

ʨʝʯʦʚʠʥ ʫ ʯʝʨʚʦʥʦʤʫ ʚʠʥʽ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʈʝʛʝʥʪ ʟ ʇʦʣʴʱʽ ʚ ʦʜʥʦʤʫ ʟ 

ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘ ʨʽʚʥʽ 1860,80 ʤʛ/ʜʤ3 [187]. 

ʅʘ ʨʠʩ. 3.46 ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʘʩʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʫ 

ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ʂʘʙʝʨʥʝ ʌʨʘʥ, 

ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ, ʎʚʘʡʛʝʣʴʪ, ʈʫʙʽʥ ɹʦʣʛʘʨʩʴʢʠʡ ʪʘ ʈʝʛʝʥʪ. 

 

ʈʠʩʫʥʦʢ 3.46. ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʯʝʨʚʦʥʠʭ 

ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ʂʘʙʝʨʥʝ ʌʨʘʥ, ʂʘʙʝʨʥʝ 

ʂʦʨʪʽʩ, ʎʚʘʡʛʝʣʴʪ, ʈʫʙʽʥ ɹʦʣʛʘʨʩʴʢʠʡ ʪʘ ʈʝʛʝʥʪ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ 

ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʌʨʘʥ ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʜʽʘʧʘʟʦʥʽ 81,94 ï 

151,60 ʤʛ/ʜʤ3, ʘ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ï 123,87 ʤʛ/ʜʤ3. ʅʘʡʤʝʥʰʠʡ ʚʤʽʩʪ ʙʘʨʚʥʠʭ 

ʨʝʯʦʚʠʥ ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʚʟʽʨʮʽ ʟ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ï 49,98 ʤʛ/ʜʤ3, ʥʘʡʚʠʱʠʡ ï 

197,60 ʤʛ/ʜʤ3 ʟ ʏʝʨʥʽʚʝʮʴʢʦʾ ʦʙʣʘʩʪʽ.  
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ɺʤʽʩʪ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ ʋʢʨʘʾʥʠ ʟ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʜʽʘʧʘʟʦʥʽ 49,98 ï 197,60 ʤʛ/ʜʤ3, 

ʘ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ï 104,31 ʤʛ/ʜʤ3. ʅʘʡʙʽʣʴʰʠʡ ʚʤʽʩʪ ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʚʟʽʨʮʽ ʟ 

ʏʝʨʥʽʚʝʮʴʢʦʾ ʦʙʣʘʩʪʽ, ʘ ʥʘʡʥʠʞʯʠʡ ï ʟ ʂʠʾʚʩʴʢʦʾ. 

ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʚʟʽʨʮʷʭ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ 

ʎʚʘʡʛʝʣʴʪ ʽʟ ɿʘʢʘʨʧʘʪʪ ̫52,54 ʪʘ 77,19 ʤʛ/ʜʤ3, ʘ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ï 64,87 

ʤʛ/ʜʤ3. ʋ ʚʟʽʨʮʽ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʈʫʙʽʥ ɹʦʣʛʘʨʩʴʢʠʡ ï 87,56 ʤʛ/ʜʤ3, ʈʝʛʝʥʪ ï

92,76 ʤʛ/ʜʤ3.  

ɺ ʪʘʙʣʠʮʽ 3.28 ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʘʩʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʬʝʥʦʣʴʥʠʭ ʪʘ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ ʋʢʨʘʾʥʠ ʟ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ʂʘʙʝʨʥʝ ʌʨʘʥ (401, 402, 403), ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ (404, 405, 406, 

406ɸ), ʎʚʘʡʛʝʣʴʪ (407,409), ʈʫʙʽʥ ɹʦʣʛʘʨʩʴʢʠʡ (410) ʪʘ ʈʝʛʝʥʪ (411). 

ʊʘʙʣʠʮʷ 3.28 

ʄʘʩʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʬʝʥʦʣʴʥʠʭ ʪʘ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʽ ʾʭʥʻ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʫ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ ʋʢʨʘʾʥʠ 

ˉ 

ʚʟʽʨʮʷ ʆʙʣʘʩʪʴ 

ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ, ʤʛ/ʜʤ3 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʌʈ/ɹʈ 

ʬʝʥʦʣʴʥʽ 

ʨʝʯʦʚʠʥʠ (ʌʈ) 

ʙʘʨʚʥʽ 

ʨʝʯʦʚʠʥʠ (ɹʈ) 

401 ʏʝʨʥʽʚʝʮʴʢʘ 657,97 81,94 8,03 

402 ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ 1403,49 151,60 9,26 

403 ʂʠʾʚʩʴʢʘ 2080,81 138,08 15,07 

404 ʏʝʨʥʽʚʝʮʴʢʘ 1371,58 197,60 6,94 

405 ʂʠʾʚʩʴʢʘ 847,19 49,98 16,95 

406 ʃʴʚʽʚʩʴʢʘ 2179,97 54,46 40,03 

406 ɸ ʃʴʚʽʚʩʴʢʘ 2893,44 115,20 25,12 

407 ɿʘʢʘʨʧʘʪʩʴʢʘ 1281,33 77,19 16,60 

409 ɿʘʢʘʨʧʘʪʩʴʢʘ 1140,63 52,54 21,71 

410 ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ 1792,52 87,56 20,47 

411 ʃʴʚʽʚʩʴʢʘ 2289,71 92,76 24,68 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʂʦʝʬʽʮʽʻʥʪ ʚʽʜʥʦʰʝʥʥʷ ʚʤʽʩʪʫ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ ʜʦ ʙʘʨʚʥʠʭ ʜʣʷ 

ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʌʨʘʥ 

ʩʪʘʥʦʚʠʪʴ 8,03 ï 15,07 ʧʨʠ ʩʝʨʝʜʥʴʦʤʫ ʟʥʘʯʝʥʥʽ 10,79. ɼʣʷ ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ 
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ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʥʦʰʝʥʥʷ ʚ ʜʽʘʧʘʟʦʥʽ 6,94 ï 40,03 ʧʨʠ ʩʝʨʝʜʥʴʦʤʫ ʟʥʘʯʝʥʥʽ 22,26. 

ɼʣʷ ʎʚʘʡʛʝʣʴʪ ï 16,60 ʪʘ 21,71 ʧʨʠ ʩʝʨʝʜʥʴʦʤʫ ʟʥʘʯʝʥʥʽ 19,15. ɼʣʷ ʈʫʙʽʥ 

ɹʦʣʛʘʨʩʴʢʠʡ ï 20,47, ʈʝʛʝʥʪ ï 24,68. 

ʅʘ ʨʠʩ. 3.47 ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʧʪʠʯʥʘ ʱʽʣʴʥʽʩʪʴ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ 

ʚʠʥ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ʂʘʙʝʨʥʝ ʌʨʘʥ, ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ, ʎʚʘʡʛʝʣʴʪ, 

ʈʫʙʽʥ ɹʦʣʛʘʨʩʴʢʠʡ ʪʘ ʈʝʛʝʥʪ ʫ ʜʽʘʧʘʟʦʥʽ ʜʦʚʞʠʥ ʭʚʠʣʴ 380-780 ʥʤ. 

 

ʈʠʩʫʥʦʢ 3.47. ʆʧʪʠʯʥʘ ʱʽʣʴʥʽʩʪʴ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ 

ʋʢʨʘʾʥʠ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʆʧʪʠʯʥʘ ʱʽʣʴʥʽʩʪʴ ʫ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ ʋʢʨʘʾʥʠ ʟ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ʂʘʙʝʨʥʝ ʌʨʘʥ, ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ, ʎʚʘʡʛʝʣʴʪ, ʈʫʙʽʥ 

ɹʦʣʛʘʨʩʴʢʠʡ ʪʘ ʈʝʛʝʥʪ ʤʘʻ ʧʦʜʽʙʥʠʡ ʭʘʨʘʢʪʝʨ ʫ ʚʩʽʭ ʚʟʽʨʮʽʚ. ɺʠʩʦʢʘ ʘʙʩʦʨʙʮʽʷ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʣʷ ʜʽʘʧʘʟʦʥʫ ʭʚʠʣʴ 380-540 ʥʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʠʥʽʡ ʪʘ ʟʝʣʝʥʽʡ 

ʟʦʥʘʤ. ʇʽʢʠ ʧʨʠʧʘʜʘʶʪʴ ʥʘ ʜʽʘʧʘʟʦʥ 510-530 ʥʤ ʟ ʧʦʜʘʣʴʰʠʤ ʟʥʠʞʝʥʥʷʤ ʫ 

ʯʝʨʚʦʥʦʤʫ ʩʧʝʢʪʨʽ ʧʨʠ ɚ > 600. 

ɺ ʪʘʙʣʠʮʽ 3.29 ʧʨʝʜʩʪʘʚʣʝʥʽ ʦʩʥʦʚʥʽ ʦʧʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʝʨʚʦʥʠʭ 

ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ʂʘʙʝʨʥʝ ʌʨʘʥ, ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ, 

ʎʚʘʡʛʝʣʴʪ, ʈʫʙʽʥ ɹʦʣʛʘʨʩʴʢʠʡ ʪʘ ʈʝʛʝʥʪ: ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʢʦʣʴʦʨʫ (ɯ), ʚʽʜʪʽʥʦʢ 

(ʊ), ʯʘʩʪʢʘ ʯʝʨʚʦʥʦʛʦ, ʞʦʚʪʦʛʦ ʪʘ ʩʠʥʴʦʛʦ ʚʽʜʪʽʥʢʽʚ (%R, %Y ʪʘ %B 

ʚʽʜʧʦʚʽʜʥʦ). 
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ʊʘʙʣʠʮʷ 3.29 

ʆʩʥʦʚʥʽ ʦʧʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ 

ʋʢʨʘʾʥʠ 

ˉ 

ʚʟʽʨʮʷ ʆʙʣʘʩʪʴ ʂʦʣʽʨ ɯʥʪʝʥʩʠʚʥʽʩʪʴ 

ɯ ʊ  %R %Y %B 
 

401 ʏʝʨʥʽʚʝʮʴʢʘ ʨʫʙʽʥʦʚʠʡ ʩʣʘʙʢʠʡ 7,595 0,563 56,97% 32,09% 10,94% 
 

402 ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ ʨʫʙʽʥʦʚʠʡ ʛʣʠʙʦʢʠʡ 14,387 0,623 54,48% 33,95% 11,57% 
 

403 ʂʠʾʚʩʴʢʘ ʨʫʙʽʥʦʚʠʡ ʛʣʠʙʦʢʠʡ 17,704 0,736 50,73% 37,34% 11,94% 
 

404 ʏʝʨʥʽʚʝʮʴʢʘ ʨʫʙʽʥʦʚʠʡ ʩʣʘʙʢʠʡ 5,915 0,795 50,89% 40,47% 8,64% 
 

405 ʂʠʾʚʩʴʢʘ ʨʫʙʽʥʦʚʠʡ ʛʣʠʙʦʢʠʡ 5,331 1,052 41,68% 43,84% 14,48% 
 

406 ʃʴʚʽʚʩʴʢʘ ʨʫʙʽʥʦʚʠʡ ʩʝʨʝʜʥʽʡ 7,602 1,192 40,29% 48,03% 11,68% 
 

406 ɸ ʃʴʚʽʚʩʴʢʘ ʨʫʙʽʥʦʚʠʡ ʛʣʠʙʦʢʠʡ 11,584 0,841 47,77% 40,19% 12,03% 
 

407 ɿʘʢʘʨʧʘʪʩʴʢʘ ʨʫʙʽʥʦʚʠʡ ʛʣʠʙʦʢʠʡ 7,446 0,731 50,89% 37,21% 11,90% 
 

409 ɿʘʢʘʨʧʘʪʩʴʢʘ ʨʫʙʽʥʦʚʠʡ ʩʣʘʙʢʠʡ 4,082 0,854 48,06% 41,06% 10,88% 
 

410 ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ ʨʫʙʽʥʦʚʠʡ ʛʣʠʙʦʢʠʡ 12,588 0,847 47,19% 39,98% 12,83% 
 

411 ʃʴʚʽʚʩʴʢʘ ʨʫʙʽʥʦʚʠʡ ʛʣʠʙʦʢʠʡ 10,312 0,835 48,71% 40,69% 10,60% 
 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʊʘʢʠʤ ʯʠʥʦʤ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʥʪʝʥʩʠʚʥʦʩʪ̔ ʜʣʷ ʚʟʽʨʮʽʚ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ 

ʂʘʙʝʨʥʝ ʌʨʘʥ ʧʝʨʝʙʫʚʘʻ ʚ ʜʽʘʧʘʟʦʥʽ 7,595 ï 17,704; ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ ï 5,331 ï 

11,584; ʎʚʘʡʛʝʣʴʪ ï 4,082 ï 7,446; ʈʫʙʽʥ ɹʦʣʛʘʨʩʴʢʠʡ ï 12,588; ʈʝʛʝʥʪ ï 10,312. 

ʅʘʡʚʠʱʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʢʦʣʴʦʨʫ (ʽʥʪʝʥʩʠʚʥʽʩʪʴ ɯ) ʚʽʜʤʽʯʝʥʘ ʫ ʚʟʽʨʮʷʭ ʂʘʙʝʨʥʝ 

ʌʨʘʥ 403, ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ 406ɸ. ɺʠʩʦʢʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʢʦʣʴʦʨʫ ʫ ʚʟʽʨʮʷʭ ʟ 

ʂʘʙʝʨʥʝ ʌʨʘʥ. ʅʘʡʥʠʞʯʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʢʦʣʴʦʨʫ ʤʘʶʪʴ ʚʟʽʨʮʽ ʟ ʎʚʘʡʛʝʣʴʪ ʪʘ 

ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ. 

ɼʦʣʷ ʯʝʨʚʦʥʦʛʦ ʧʽʛʤʝʥʪʫ ʫ ʚʟʽʨʮʷʭ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʌʨʘʥ 

ʩʪʘʥʦʚʠʪʴ 50,73 ï 56,97%; ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ ï 40,29 ï 50,89%; ʎʚʘʡʛʝʣʴʪ ï 48,06 

ï 50,89%. ɼʦʣʷ ʞʦʚʪʦʛʦ ʧʽʛʤʝʥʪʫ ʥʘʡʤʝʥʰʘ ʫ ʚʠʥʘʭ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ 

ʌʨʘʥ ʪʘ ʚʘʨʽʶʻ ʚʽʜ 32,09 ï 37,34%. ʅʘʡʚʠʱʘ ʜʦʣʷ ʫ ʚʟʽʨʮʷʭ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ 

ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ ï 40,19 ï 48,03%. ʏʘʩʪʢʘ ʩʠʥʴʦʛʦ ʧʽʛʤʝʥʪʫ ʫ ʚʠʥʘʭ ʟ ʚʠʥʦʛʨʘʜʫ 

ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ ʤʘʻ ʥʘʡʙʽʣʴʰʫ ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʚʽʜ 8,64% ʜʦ 14,48%. ɼʣʷ 

ʽʥʰʠʭ ʩʦʨʪʽʚ ʧʝʨʝʙʫʚʘʻ ʫ ʚʽʜʥʦʩʥʦ ʦʜʥʦʨʽʜʥʦʤʫ ʜʽʘʧʘʟʦʥʽ 10,88 ï 12,83%. 

ɿʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚʽʜʪʽʥʢʫ (ʊ) ʜʣʷ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʟʽʨʮʽʚ 

ʟʘʬʽʢʩʦʚʘʥʦ ʚ ʤʝʞʘʭ ʚʽʜ 0,563 ʜʦ 1,192, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʥʘʯʝʥʥʷʤ ʜʣʷ ʯʝʨʚʦʥʠʭ 
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ʩʪʦʣʦʚʠʭ ʪʠʭʠʭ ʚʠʥ. ʅʘʡʥʠʞʯʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʫ ʚʟʽʨʮʷʭ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ 

ʂʘʙʝʨʥʝ ʌʨʘʥ 0,563 ï 0,736. ɼʣʷ ʮʠʭ ʞʝ ʚʟʽʨʮʽʚ ʯʘʩʪʢʠ ʩʘʤʝ ʯʝʨʚʦʥʦʛʦ 

ʧʽʛʤʝʥʪʫ ʥʘʡʚʠʱʽ: 50,73 ï 56,97%. ʎʽ ʜʘʥʽ ʢʦʨʝʣʶʶʪʴ ʟ ʚʽʟʫʘʣʴʥʦʶ ʦʮʽʥʢʦʶ 

ʛʣʠʙʦʢʦʛʦ ʨʫʙʽʥʦʚʦʛʦ ʢʦʣʴʦʨʫ ʟ ʬʽʦʣʝʪʦʚʠʤ ʚʽʜʪʽʥʢʦʤ. 

ɺ ʪʘʙʣʠʮʽ 3.30 ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʦʦʨʜʠʥʘʪʠ ʢʦʣʴʦʨʫ ʚ ʩʠʩʪʝʤʽ ʉɯɽ XYZ ʪʘ 

ʚʽʜʧʦʚʽʜʥʽ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʽ ʢʦʦʨʜʠʥʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʉɯɽ. 

ʊʘʙʣʠʮʷ 3.30 

ʂʦʣʴʦʨʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʉɯɽ XYZ ʪʘ ʉɯɽ 

ˉ 

ʚʟʽʨʮʷ ʆʙʣʘʩʪʴ 

ʂʦʦʨʜʠʥʘʪʠ 

ʢʦʣʴʦʨʫ 

ʍʨʦʤʘʪʦʛʨʘʬʽʯʥʽ 

ʢʦʦʨʜʠʥʘʪʠ 

ʍ Y Z x y z 

401 ʏʝʨʥʽʚʝʮʴʢʘ 61,51 52,96 53,82 0,37 0,31 0,32 

402 ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ 40,33 28,58 33,36 0,39 0,28 0,33 

403 ʂʠʾʚʩʴʢʘ 37,18 27,50 19,15 0,44 0,33 0,23 

404 ʏʝʨʥʽʚʝʮʴʢʘ 68,72 63,02 60,74 0,36 0,33 0,32 

405 ʂʠʾʚʩʴʢʘ 69,21 67,53 66,43 0,34 0,33 0,33 

406 ʃʴʚʽʚʩʴʢʘ 61,76 58,25 52,17 0,36 0,34 0,30 

406 ɸ ʃʴʚʽʚʩʴʢʘ 48,49 40,10 37,65 0,38 0,32 0,30 

407 ɿʘʢʘʨʧʘʪʩʴʢʘ 61,08 54,46 53,66 0,36 0,32 0,32 

409 ɿʘʢʘʨʧʘʪʩʴʢʘ 74,69 72,37 73,49 0,34 0,33 0,33 

410 ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ 45,82 37,86 32,97 0,39 0,32 0,28 

411 ʃʴʚʽʚʩʴʢʘ 52,84 44,73 41,35 0,38 0,32 0,30 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ɿʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪʠ Y ʚʘʨʽʶʻ ʚ ʤʝʞʘʭ ʚʽʜ ʥʘʡʪʝʤʥʽʰʠʭ 27,50 ï 52,96 ʫ 

ʚʠʥʘʭ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʌʨʘʥ, 40,10 ï 67,53 ʫ ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ ʪʘ 

ʥʘʡʩʚʽʪʣʽʰʠʭ ʜʣʷ ʎʚʘʡʛʝʣʴʪ ï 54,46 ï 72,37. ʍʨʦʤʘʪʠʯʥʽ ʢʦʦʨʜʠʥʘʪʠ 

ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʚʫʟʴʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʭ ʪʘ y, 0,34 ï 0,44 ʪʘ 0,28-0,34 ʚʽʜʧʦʚʽʜʥʦ. 

ɺʟʽʨʝʮɹ 403 ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʌʨʘʥ ʤʘ̒ ʥʝʟʥʘʯʥʝ ʟʤʽʱʝʥʥʷ ʫ 

ʯʝʨʚʦʥʦ-ʞʦʚʪʫ ʦʙʣʘʩʪʴ ʩʧʝʢʪʨʫ, ʟʥʘʯʝʥʥʷ x 0,44. 

ɺ ʪʘʙʣʠʮʽ 3.31 ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʦʦʨʜʠʥʘʪʠ ʢʦʣʴʦʨʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʉɯɽ: 

ʟʤʥ̔ʠ ʚʽʜʪʽʥʢʽʚ ʚʽʜ ʯʝʨʚʦʥʦʛʦ ʜʦ ʟʝʣʝʥʦʛʦ (a*) ʪʘ ʚʽʜ ʞʦʚʪʦʛʦ ʜʦ ʩʠʥʴʦʛʦ (b*) ʽ 

ʷʩʢʨʘʚʽʩʪʴ (L). 
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ʊʘʙʣʠʮʷ 3.31 

ʂʦʣʴʦʨʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʉɯɽLab 

ˉ 

ʚʟʽʨʮʷ ʆʙʣʘʩʪʴ 

ʂʦʦʨʜʠʥʘʪʠ CIELab 

a* b* L*  C* H* 

401 ʏʝʨʥʽʚʝʮʴʢʘ 27,94 3,68 77,85 28,18 7,50 

402 ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ 46,36 -3,08 60,41 46,47 356,20 

403 ʂʠʾʚʩʴʢʘ 40,52 18,00 59,43 44,34 23,95 

404 ʏʝʨʥʽʚʝʮʴʢʘ 20,10 6,82 83,45 21,23 18,75 

405 ʂʠʾʚʩʴʢʘ 11,16 5,84 85,77 12,59 27,62 

406 ʃʴʚʽʚʩʴʢʘ 15,49 10,53 80,88 18,73 34,21 

406 ɸ ʃʴʚʽʚʩʴʢʘ 30,81 7,11 69,54 31,62 12,99 

407 ɿʘʢʘʨʧʘʪʩʴʢʘ 23,16 5,36 78,73 23,77 13,02 

409 ɿʘʢʘʨʧʘʪʩʴʢʘ 12,50 4,12 88,15 13,16 18,25 

410 ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ 30,33 10,38 67,92 32,06 18,89 

411 ʃʴʚʽʚʩʴʢʘ 28,76 8,11 72,71 29,88 15,75 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ɺʩʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʚʟʽʨʮʽ ʯʝʨʚʦʥʠʭ ʚʠʥ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ʂʘʙʝʨʥʝ ʌʨʘʥ, 

ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ, ʎʚʘʡʛʝʣʴʪ, ʈʫʙʽʥ ɹʦʣʛʘʨʩʴʢʠʡ ʪʘ ʈʝʛʝʥʪ ʢʨʽʤ 402 ʟʥʘʭʦʜʷʪʴʩʷ 

ʫ ʞʦʚʪʫʚʘʪʦ-ʯʝʨʚʦʥʦʤʫ ʩʧʝʢʪʨʽ ʢʦʣʴʦʨʽʚ, ʦʩʢʽʣʴʢʠ ʚʩʽ ʟʥʘʯʝʥʥʷ a* ʪʘ b* 

ʜʦʜʘʪʥʽ. ɺʟʽʨʝʮʴ 402 ʤʘʻ ʟʤʽʱʝʥʥʷ ʫ ʯʝʨʚʦʥʦ-ʬʽʦʣʝʪʦʚʠʡ ʩʝʛʤʝʥʪ ʩʧʝʢʪʨʫ. 

ʗʩʢʨʘʚʽʩʪʴ ʚʟʽʨʮʽʚ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʌʨʘʥ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʜʽʘʧʘʟʦʥʽ 

59,43 ï 77,85 ï ʩʝʨʝʜʥʽʡ ʚʽʜʪʽʥʦʢ. ɼʣʷ ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ ʭʘʨʘʢʪʝʨʥʠʡ ʩʚʽʪʣʠʡ 

ʚʽʜʪʽʥʦʢ ʟ ʷʩʢʨʘʚʽʩʪʶ ʚ ʤʝʞʘʭ 80,88-85,77 ʪʘ ʪʨʦʭʠ ʥʘʩʠʯʝʥʽʰʠʡ ʜʣʷ ʚʟʽʨʮʷ 

406ɸ ï 69,54. 

ʅʘʩʠʯʝʥʽʩʪʶ ʢʦʣʴʦʨʫ ʉ* ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʽ ʩʫʭʽ ʚʠʥʘ ʫ ʧʦʨʷʜʢʫ 

ʟʨʦʩʪʘʥʥʷ ʨʦʟʧʦʜʽʣʝʥʽ ʧʦ ʩʦʨʪʘʤ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: ʚʽʜ ʎʚʘʡʛʝʣʴʪ (13,16 ï 

23,77), ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ (12,59 ï 31,62), ʈʝʛʝʥʪ (29,88) ʪʘ ʈʫʙʽʥ ɹʦʣʛʘʨʩʴʢʠʡ 

(32,06) ʜʦ ʂʘʙʝʨʥʝ ʌʨʘʥ (28,18 ï 46,47). 

ɺʽʜʪʽʥʦʢ ʅ* ʚʽʜ ʬʽʦʣʝʪʦʚʦʛʦ ʫ ʚʟʽʨʮʽ 402 ʂʘʙʝʨʥʝ ʌʨʘʥ ʟʽ ʟʥʘʯʝʥʥʷʤ 

356,20ʦ ʜʦ ʯʝʨʚʦʥʦʛʦ ʫ ʨʝʰʪʠ (7,50ʦ ï 34,21ʦ). 
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ʈʦʟʧʦʜʽʣ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ 

ʂʘʙʝʨʥʝ ʌʨʘʥ, ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ, ʎʚʘʡʛʝʣʴʪ, ʈʫʙʽʥ ɹʦʣʛʘʨʩʴʢʠʡ ʪʘ ʈʝʛʝʥʪ ʚ 3D 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭʥʽʭ ʢʦʦʨʜʠʥʘʪ CIELab ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 3.48. 

 

ʈʠʩʫʥʦʢ 3.48. ʈʦʟʧʦʜʽʣ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ. 3D 

ʤʦʜʝʣʴ CIELab 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ɺʽʟʫʘʣʴʥʘ ʧʨʝʜʩʪʘʚʣʝʥʽʩʪʴ ʧʘʨʘʤʝʪʨʫ ʥʘʩʠʯʝʥʦʩʪʽ C* ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ 

ʩʫʭʠʭ ʚʠʥʘʭ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ʂʘʙʝʨʥʝ ʌʨʘʥ, ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ, 

ʎʚʘʡʛʝʣʴʪ, ʈʫʙʽʥ ɹʦʣʛʘʨʩʴʢʠʡ ʪʘ ʈʝʛʝʥʪ ʫ ʚʠʛʣʷʜʽ ʧʨʦʻʢʮʽʡ ʥʘ ʧʣʦʱʠʥʫ a*b*  ʟ 

ʭʨʦʤʘʪʠʯʥʠʤʠ ʣʽʥʽʷʤʠ (ʨʠʩ. 3.49) ʚʢʘʟʫʻ ʥʘ ʨʦʟʧʦʜʽʣ ʷʩʢʨʘʚʦʩʪʽ ʪʘ ʯʠʩʪʦʪʠ 

ʢʦʣʴʦʨʫ. 
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ʈʠʩʫʥʦʢ 3.49. ʈʦʟʧʦʜʽʣ ʷʩʢʨʘʚʦʩʪʽ ʪʘ ʥʘʩʠʯʝʥʦʩʪʽ ʢʦʣʴʦʨʫ ʯʝʨʚʦʥʠʭ 

ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʅʘ ʨʠʩ. 3.50 ʟʦʙʨʘʞʝʥʦ ʢʦʨʝʣʷʮʽʶ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ 

ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ʂʘʙʝʨʥʝ ʌʨʘʥ, ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ, ʎʚʘʡʛʝʣʴʪ, ʈʫʙʽʥ 

ɹʦʣʛʘʨʩʴʢʠʡ ʪʘ ʈʝʛʝʥʪ ʤʽʞ ʩʦʙʦʶ ʟʘ ʢʦʣʴʦʨʦʚʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ L*, a* ʪʘ 

b*. 

 

ʈʠʩʫʥʦʢ 3.50. ʈʝʟʫʣʴʪʘʪʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʢʦʣʴʦʨʦʚʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʚʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ, PCA 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʟʥʘʯʝʥ ̔ ʤʘʩʦʚ ̔ ʢʦʥʮʝʥʪʨʘʮʽʾ ʬʝʥʦʣʴʥʠʭ ʪʘ ʙʘʨʚʥʠʭ 

ʨʝʯʦʚʠʥ ʫ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ʇʽʥʦ ʅʫʘʨ, 

ʄʝʨʣʦ, ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ, ʂʘʙʝʨʥʝ ʌʨʘʥ, ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ, ʎʚʘʡʛʝʣʴʪ, ʈʫʙʽʥ 

ɹʦʣʛʘʨʩʴʢʠʡ ʪʘ ʈʝʛʝʥʪ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʘʩʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʬʝʥʦʣʴʥʠʭ 

ʨʝʯʦʚʠʥ ʫ ʚʠʥʘʭ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ ʚʘʨʽʶʶʪʴ ʫ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 640,79 

ʤʛ/ʜʤ3 ʜʦ 2729,77 ʤʛ/ʜʤ3. ʅʘʡʚʠʱʽ ʫ ʚʟʽʨʮʷʭ ʟ ʍʤʝʣʴʥʠʮʴʢʦʾ ʪʘ ʧʽʚʜʥʷ 

ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʝʡ. ɼʣʷ ʩʦʨʪʫ ʄʝʨʣʦ ʭʘʨʘʢʪʝʨʥʦ 850,21 ʤʛ/ʜʤ3 ʜʦ 2818,23 

ʤʛ/ʜʤ3. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʜʣʷ ʚʠʥ ʟ ʧʽʚʜʥʷ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ ʜʽʘʧʘʟʦʥ 1674,44 ï 

1968,64, ʘ ʟ ʮʝʥʪʨʫ 1846,89 ï 2313,23 ʤʛ/ʜʤ3. ʄʝʥʰʘ ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʘ 

ʜʣʷ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ, ʚ 

ʤʝʞʘʭ 1113,98 ʤʛ/ʜʤ3 ï 2029,19 ʤʛ/ʜʤ3. ɼʣʷ ʚʟʽʨʮʽʚ ʽʟ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ʣʠʰʝ 1113,98 ï 1224,50 ʤʛ/ʜʤ3, ʟ ʧʽʚʜʥʷ ʆʜʝʩʴʢʦʾ ï 1696,51 ï 2029,19 ʤʛ/ʜʤ3. 

ʏʝʨʚʦʥʽ ʚʠʥʘ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ ʌʨʘʥ ʪʘʢʦʞ ʤʘʶʪʴ ʧʦʜʽʙʥʠʡ ʜʽʘʧʘʟʦʥ 

ʚʤʽʩʪʫ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ 657,97 ʤʛ/ʜʤ3 ï 2080,81 ʤʛ/ʜʤ3. ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ 

ʜʝʤʦʥʩʪʨʫʻ ʧʦʜʽʙʥʽ ʜʦ ʇʽʥʦ ʅʫʘʨ ʚʘʨʽʘʪʠʚʥʦʩʪʽ ʚʽʜ 847,19 ʤʛ/ʜʤ3 ʜʦ 2893,44 

ʤʛ/ʜʤ3. ʏʝʨʚʦʥʽ ʩʪʦʣʦʚʽ ʩʫʭʽ ʚʠʥʘ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʎʚʘʡʛʝʣʴʪ ʤʘʶʯʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽʩʪʴ ʣʠʰʝ ʚ ɿʘʢʘʨʧʘʪʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʫʟʴʢʠʤ 

ʜʽʘʧʘʟʦʥʦʤ ʚʤʽʩʪʫ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ 1140,63 ï 1281,33 ʤʛ/ʜʤ3. ʅʘ ʜʘʥʦʤʫ 

ʝʪʘʧʽ ʫʢʨʘʾʥʩʴʢʠʭ ʜʦʩʣʽʜʞʝʥʴ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ ʟ ʩʦʨʪʽʚ 

ʚʠʥʦʛʨʘʜʫ ʈʫʙʽʥ ɹʦʣʛʘʨʩʴʢʠʡ ʪʘ ʈʝʛʝʥʪ ʬʽʢʩʫʻʤʦ ʤʘʩʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ 1792,52 ʤʛ/ʜʤ3 ʪʘ 2289,71 ʤʛ/ʜʤ3 ʚʽʜʧʦʚʽʜʥʦ. ɿʘʛʘʣʦʤ, ʚʩʽ 

ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʩʧʽʚʩʪʘʚʥʽ ʟ ʜʘʥʠʤʠ ʜʣʷ ʚʠʥ ʟ ʚʠʥʦʛʨʘʜʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʦʨʪʽʚ ʟ 

ʽʥʰʠʭ ʚʠʥʦʨʦʙʥʠʭ ʨʝʛʽʦʥʽʚ ʩʚʽʪʫ. 

ʉʭʦʞʽ ʰʠʨʦʢʽ ʜʽʘʧʘʟʦʥʠ ʤʘʩʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ 

ʚʩʪʘʥʦʚʣʝʥʽ ʜʣʷ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʟ  ʩʦʨʪʽʚ ʚʠʥʦʛʨʘʜʫ ʄʝʨʣʦ, 

ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʪʘ ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ: 70,10 ï 185,02 ʤʛ/ʜʤ3, 69,35 ï 199,10 

ʤʛ/ʜʤ3, 49,98 ï 197,60 ʤʛ/ʜʤ3 ʚʽʜʧʦʚʽʜʥʦ. ʄʝʥʰʽ ʜʽʘʧʘʟʦʥʠ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ 

ʩʦʨʪʽʚ ʇʽʥʦ ʅʫʘʨ ʪʘ ʂʘʙʝʨʥʝ ʌʨʘʥ: 30,97 ï 126,58 ʤʛ/ʜʤ3, 81,94 ï 151,60 ʤʛ/ʜʤ3. 
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ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʫʪʪʻʚʦʾ ʢʦʨʝʣʷʮʽʾ ʢʦʣʴʦʨʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʷʢ 

ʤʽʞ ʚʠʥʘʤʠ ʟ ʚʠʥʦʛʨʘʜʫ ʨʽʟʥʠʭ ʩʦʨʪʽʚ, ʪʘʢ ʽ ʤʽʞ ʨʝʛʽʦʥʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ, ʥʝ 

ʚʽʜʟʥʘʯʝʥʦ. 

3.4. ʂʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ ʚʠʥʦʛʨʘʜʫ ʣʦʢʘʣʴʥʦʛʦ ʩʦʨʪʫ ʧʽʚʜʥʷ 

ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʴ ʫ 2023-2025 ʨʦʢʘʭ ʚ ʫʤʦʚʘʭ ʧʽʚʜʥʷ 

ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ ʚ ʗʤʧʽʣʴʩʴʢʦʤʫ ʨʘʡʦʥʽ ʥʘ ʣʽʚʦʙʝʨʝʞʞʽ ʨʽʯʢʠ ɼʥʽʩʪʝʨ. 

ʅʘʟʚʘ ʩʦʨʪʫ ʚ ʨʘʡʦʥʽ ʡʦʛʦ ʧʦʰʠʨʝʥʥʷ ï ʂʘʨʘʪ. ʇʦʭʦʜʞʝʥʥʷ ʩʦʨʪʫ ʧʦʪʨʝʙʫʻ 

ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʠʥʦʛʨʘʜʥʽ ʩʘʜʞʘʥʮʽ ʜʦʩʪʫʧʥʽ ʥʘ ʨʠʥʢʫ. 

ʇʦʚʥʠʡ ʘʤʧʝʣʦʛʨʘʬʽʯʥʠʡ ʦʧʠʩ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʠʡʥʷʪʦʛʦ ʚ ʋʢʨʘʾʥʽ 

ʤʝʪʦʜʫ, ʥʘʜʘʥʠʡ ʫ ʜʦʜʘʪʢʘʭ ʉ, ʊ ʪʘ ʋ. ɸʤʧʝʣʦʛʨʘʬʽʯʥʠʡ ʦʧʠʩ ʟʛʽʜʥʦ ʤʝʪʦʜʠʢʠ 

OIV [162]: 

1. ɺʝʨʭʽʚʢʘ ʤʦʣʦʜʦʛʦ ʧʘʛʦʥʘ ʩʚʽʪʣʦ-ʟʝʣʝʥʘ, ʩʣʘʙʢʦ ʦʧʫʱʝʥʘ. ʉʠʣʘ ʨʦʩʪʫ 

ʧʘʛʦʥʘ ʩʝʨʝʜʥʷ. ʆʜʥʦʨʽʯʥʠʡ ʜʦʟʨʽʣʠʡ ʧʘʛʽʥ ʩʝʨʝʜʥʴʦʾ ʜʦʚʞʠʥʠ ʟ 

ʢʦʨʠʯʥʝʚʦ-ʞʦʚʪʠʤ ʤʽʞʚʫʟʣʷʤ.  

2. ʄʦʣʦʜʝ ʣʠʩʪʷ ʟʝʣʝʥʝ ʟ ʙʨʦʥʟʦʚʠʤ ʚʽʜʪʽʥʢʦʤ ʪʘ ʩʣʘʙʢʠʤ ʧʘʚʫʪʠʥʥʠʤ 

ʦʧʫʰʝʥʥʷʤ. ʃʠʩʪʦʢ ʩʝʨʝʜʥʴʦʛʦ ʨʦʟʤʽʨʫ ʟ 3-5 ʧʦʤʽʨʥʦ ʚʠʨʘʞʝʥʠʤʠ 

ʣʦʧʘʪʷʤʠ. ʏʝʨʝʰʢʦʚʘ ʚʠʾʤʢʘ ʚʽʜʢʨʠʪʘ U-ʧʦʜʽʙʥʘ. ɿʫʙʮʽ ʪʨʠʢʫʪʥʽ ʩʝʨʝʜʥʽ 

ʟ ʧʦʤʽʨʥʦ ʦʧʫʢʣʠʤʠ ʩʪʦʨʦʥʘʤʠ. ʇʦʚʝʨʭʥʷ ʣʠʩʪʢʘ ʩʣʘʙʦʧʫʭʠʨʯʘʪʘ. 

ʅʠʞʥʷ ʩʪʦʨʦʥʘ ʦʧʫʱʝʥʘ ʩʣʘʙʢʦ. ʂʦʣʽʨ ʣʠʩʪʷ ʟʝʣʝʥʠʡ, ʦʩʽʥʥʻ 

ʟʘʙʘʨʚʣʝʥʥʷ ʞʦʚʪʦ-ʟʦʣʦʪʠʩʪʝ ʟ ʯʝʨʚʦʥʫʚʘʪʠʤʠ ʧʣʷʤʘʤʠ. 

3. ʂʚʽʪʢʘ ʛʝʨʤʘʬʨʦʜʠʪʥʘ (ʬʝʨʪʠʣʴʥʘ) ʟ ʩʝʨʝʜʥʴʦʶ ʪʘ ʚʠʱʝ ʩʝʨʝʜʥʴʦʶ 

ʩʠʣʦʶ ʨʦʩʪʫ. ʇʣʦʜʦʥʦʩʥʽʩʪʴ ʧʘʛʦʥʽʚ 60-75%. 

4. ɻʨʦʥʦ ʩʝʨʝʜʥʴʦʛʦ ʨʦʟʤʽʨʫ (10 - 18 ʩʤ) ʮʠʣʽʥʜʨʦʢʦʥʽʯʥʦʾ ʬʦʨʤʠ ʩʝʨʝʜʥʴʦʾ 

ʱʽʣʴʥʦʩʪʽ (ʚʠʜʥʦ ʧʣʦʜʦʥʽʞʢʠ ʷʛʽʜ). ʅʽʞʢʘ ʛʨʦʥʘ ʟʝʣʝʥʘ ʩʝʨʝʜʥʴʦʾ 

ʜʦʚʞʠʥʠ. 

5. ʗʛʦʜʘ ʩʝʨʝʜʥʴʦʛʦ ʨʦʟʤʽʨʫ (13,1-18 ʤʤ) ʦʢʨʫʛʣʦʾ ʬʦʨʤʠ ʟʽ ʰʢʽʨʢʦʶ 

ʪʝʤʥʦ-ʩʠʥʴʦʛʦ ʜʦ ʯʦʨʥʦʛʦ ʢʦʣʴʦʨʫ. ɺʦʩʢʦʚʠʡ ʥʘʣʽʪ ʽʥʪʝʥʩʠʚʥʠʡ ʪʘ 

ʨʽʚʥʦʤʽʨʥʠʡ. ʄôʷʢʦʪʴ ʩʦʢʦʚʠʪʘ ʙʝʟ ʟʘʙʘʨʚʣʝʥʥʷ ʩʦʢʫ. ʉʤʘʢ ʥʝʡʪʨʘʣʴʥʠʡ 
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ʟ ʣʝʛʢʦʶ ʬʨʫʢʪʦʚʽʩʪʶ. ʅʘʩʽʥʥʷ ʚ ʷʛʦʜʽ 2 ʰʪʫʢʠ ʪʠʧʦʚʦʾ ʜʣʷ Vitis vinifera 

ʛʨʫʰʦʧʦʜʽʙʥʦʾ ʬʦʨʤʠ ʞʦʚʪʫʚʘʪʦ-ʟʦʣʦʪʠʩʪʦʛʦ ʢʦʣʴʦʨʫ. 

6. ʇʦʯʘʪʦʢ ʚʝʛʝʪʘʮʽʾ ʩʝʨʝʜʥʽʡ ʟ ʩʝʨʝʜʥʴʦʩʪʨʦʢʦʚʠʤ ʮʚʽʪʽʥʥʷʤ. ɼʦʩʪʠʛʘʥʥʷ 

115-125 ʜʥʽʚ, ʩʝʨʝʜʥʻ ʘʙʦ ʩʝʨʝʜʥʴʦʧʽʟʥʻ (ʢʽʥʝʮʴ ʩʝʨʧʥʷ -ʧʦʯʘʪʦʢ 

ʚʝʨʝʩʥʷ) ʚ ʫʤʦʚʘʭ ʧʽʚʜʥʷ ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ. 

7. ʊʝʭʥʦʣʦʛʽʯʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ï ʪʝʭʥʽʯʥʠʡ ʩʦʨʪ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʯʝʨʚʦʥʠʭ 

ʚʠʥ. ʎʫʢʨʠʩʪʽʩʪʴ ʩʝʨʝʜʥʷ 18,0 ï 22,0 ʛ/ʜʤ3, ʪʠʪʨʦʚʘʥʘ ʢʠʩʣʦʪʥʽʩʪʴ 

ʥʠʟʴʢʘ. ɺʠʥʘ ʟʘʙʘʨʚʣʝʥʽ ʟ ʤôʷʢʠʤʠ ʪʘʥʽʥʘʤʠ ʪʘ ʬʨʫʢʪʦʚʠʤ ʧʨʦʬʽʣʝʤ 

(ʯʦʨʥʽ ʷʛʦʜʠ ʪʘ ʩʣʠʚʘ). 

ʄʝʭʘʥʽʯʥʠʡ ʩʢʣʘʜ ʛʨʦʥʘ ʽ ʷʛʦʜʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚ ʪʘʙʣʠʮʽ 3.32. 

ʉʝʨʝʜʥʷ ʚʘʛʘ ʛʨʦʥʘ ʩʪʘʥʦʚʠʪʴ 166,22 ʛ. ɺʽʜʩʦʪʦʢ ʷʛʽʜ (ʧʦ ʚʘʟʽ) ʩʢʣʘʜʘʻ 

95,76%. ɺʽʜʥʦʩʥʦ ʚʠʩʦʢʠʡ ʧʦʢʘʟʥʠʢ ʙʫʜʦʚʠ (ʚʽʜʥʦʰʝʥʥʷ ʤʘʩʠ ʷʛʽʜ ʜʦ ʤʘʩʠ 

ʛʨʝʙʥʽʚ) ʥʘ ʨʽʚʥʽ 23,19 ʚʢʘʟʫʻ ʥʘ ʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ 

ʧʦʪʨʘʧʣʷʪʴ ʚ ʩʫʩʣʦ ʟ ʛʨʝʙʝʥʷ ʪʘ ʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ ʚʠʯʘʚʦʢ. ʗʛʽʜʥʠʡ ʧʦʢʘʟʥʠʢ 

(ʢʽʣʴʢʽʩʪʴ ʷʛʽʜ ʥʘ 100 ʛ ʛʨʦʥʘ) ʩʪʘʥʦʚʠʪʴ 60,94, ʱʦ ʚʢʘʟʫʻ ʥʘ ʪʝʭʥʽʯʥʫ 

ʥʘʧʨʘʚʣʝʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʥʦʛʨʘʜʫ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʩʦʨʪʫ. ʅʝʚʝʣʠʢʽ 

ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʩʢʣʘʜʝʥʥʷ (1,18) ʪʘ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʢʘʟʥʠʢʘ (1,39) 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʠʥʦʛʨʘʜ ʷʢ ʪʦʚʩʪʦʰʢʽʨʠʡ ʟ ʥʝʚʠʩʦʢʝ ʟʥʘʯʝʥʥʷ ʚʠʭʦʜʫ ʩʫʩʣʘ. ɼʣʷ 

ʦʪʨʠʤʘʥʥʷ ʯʝʨʚʦʥʠʭ ʚʠʥ ʥʝʦʙʭʽʜʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʝʨʤʝʥʪʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. 

ʄʝʭʘʥʽʯʥʠʡ ʩʢʣʘʜ ʛʨʦʥʘ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʨʘʪ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 3.51. 

 

ʈʠʩʫʥʦʢ 3.51. ʄʝʭʘʥʽʯʥʠʡ ʩʢʣʘʜ ʛʨʦʥʘ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʨʘʪ 
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ɻʨʝʙʝʥʽ

4,24%

ʐʢʽʨʢʘ

35,57%

ʅʘʩʽʥʥʷ

4,80%

ʄôʷʢʦʪʴ

55,39%
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ʊʘʙʣʠʮʷ 3.32 

ʄʝʭʘʥʽʯʥʠʡ ʩʢʣʘʜ ʛʨʦʥʘ ʽ ʷʛʦʜʠ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʨʘʪ 

 
ʇʦʢʘʟʥʠʢ 

ʆʜʠʥʠʮʷ 
ʚʠʤʽʨʶʚʘʥʥʷ 

ʂʘʨʘʪ 

ʟʥʘʯʝʥʥʷ 
ɸ. ɹʫʜʦʚʘ ʛʨʦʥʘ 

Maca ʚʩʴʦʛʦ ʛʨʦʥʘ ʛ 166,33 
ʏʠʩʣʦ ʷʛʽʜ ʚ ʛʨʦʥʽ ʰʪ. 101,00 
Maca ʚʩʽʭ ̫ ʛʽʜ ʚ ʛʨʦʥʽ ʛ 159,33 
Maca ʛʨʝʙʝʥʷ ʚ ʛʨʦʥʽ ʛ 7,00 
ʄʘʩʦʚʘ ʯʘʩʪʢʘ ̫ ʛʽʜ ʚ ʛʨʦʥʽ % 95,76% 
ʄʘʩʦʚʘ ʯʘʩʪʢʘ ʛʨʝʙʝʥʽʚ % 4,24% 
ʇʦʢʘʟʥʠʢ ʙʫʜʦʚʠ - 23,19 
ʗʛʽʜʥʠʡ ʧʦʢʘʟʥʠʢ ʰʪ. 60,94 

ɹ. ʉʢʣʘʜʝʥʥʷ ʷʛʦʜʠ 

Maca h ʢʽʨʢʠ ʚ ʛʨʦʥʽ ʛ 57,67 
Maca ʤ'ʷʢʦʪʽ i ʩʦʢʫ ʚ ʛʨʦʥʽ ʛ 94 
Maca ʥʘʩʽʥʥʷ ʚ ʛʨʦʥʽ ʛ 7,67 
ʏʠʩʣʦ ʥʘʩʽʥʠʥ ʚ ʛʨʦʥʽ ʰʪ. 189,67 
Maca 100 ʥʘʩʽʥʠʥ ʛ 4,27 
ʉʝʨʝʜʥʷ ʤʘʩʘ 100 ̫ ʛʽʜ ʛ 174,33 
ʉʝʨʝʜʥʷ ʤʘʩʘ h ʢʽʨʢʠ ʚ 100 
ʷʛʦʜʘʭ 

ʛ 
57,33 

ʉʝʨʝʜʥʷ ʤʘʩʘ ʥʘʩʽʥʥʷ ʚ 100 
ʷʛʦʜʘʭ 

ʛ 
16,67 

ʉʝʨʝʜʥʷ ʤʘʩʘ ʤ'ʷʢʦʪʽ ʚ 100 
ʷʛʦʜʘʭ 

ʛ 
188,00 

ʂʽʣʴʢʽʩʪʴ ʥʘʩʽʥʠʥ ʚ 100 ̫ ʛʦʜʘʭ ʰʪ. 1,87 
ʇʦʢʘʟʥʠʢ ʩʢʣʘʜʝʥʥʷ - 1,18 

ɺ. ʉʪʨʫʢʪʫʨʘ ʛʨʦʥʘ ʚʠʥʦʛʨʘʜʫ 

ɻʨʝʙʝʥʽ % 
4,24% 

ʐʢʽʨʢʘ % 35,57% 
ʅʘʩʽʥʥʷ % 4,80% 
ʄ'ʷʢʦʪʴ % 55,39% 
ʉʢʝʣʝʪ % 39,82% 
ʊʚʝʨʜʠʡ ʟʘʣʠʰʦʢ % 44,61% 
ʉʪʨʫʢʪʫʨʥʠʡ ʧʦʢʘʟʥʠʢ - 1,39 
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ʏʘʩʪʢʘ ʤôʷʢʦʪʽ ʫ ʚʠʥʦʛʨʘʜʽ ʩʦʨʪʫ ʂʘʨʘʪ ʟʘʬʽʢʩʦʚʘʥʘ ʥʘ ʥʠʟʴʢʦʤʫ ʨʽʚʥʽ 

55,39%. ɺʤʽʩʪ ʛʨʝʙʝʥʽʚ ʚʠʩʦʢʠʡ, 4,24%, ʤʘʩʦʚʘ ʯʘʩʪʢʘ ʰʢʽʨʢʠ ʪʘ ʪʚʝʨʜʠʭ 

ʯʘʩʪʠʥ ʚʠʩʦʢʠʡ (>30%). 

ʉʝʥʩʦʨʥʠʡ ʧʨʦʬʽʣʴ ʷʛʦʜʠ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʨʘʪ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ. 

3.52: ɺʽʟʫʘʣʴʥʘ ʪʘ ʪʘʢʪʠʣʴʥʘ ʦʮʽʥʢʘ ʷʛʽʜ (a), ɼʝʛʫʩʪʘʮʽʷ ʤ'ʷʢʦʪʽ (b), ɼʝʛʫʩʪʘʮʽʷ 

ʰʢʽʨʢʠ (c), ɺ̔ʟʫʘʣʴʥʦ ʾʪʘ ʩʤʘʢʦʚʦ ʾʦʮʽʥʢʠ ʥʘʩʽʥʥʷ (d). ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʥʴʦʛʦ, 

ʛ̫ʦʜʘ ʟʣʝʛʢʘ ʜʝʬʦʨʤʫʻʪʴʩʷ ʧʨʠ ʥʘʪʠʩʢʘʥʥʽ ʧʘʣʴʮʷʤʠ, ʜʫʞʝ ʝʣʘʩʪʠʯʥʘ, 

ʚʽʜʥʦʚʣʶʻ ʧʝʨʚʠʥʥʫ ʬʦʨʤʫ. ʗʛʦʜʘ ʚʽʜʜʽʣʷʻʪʴʩʷ ʜʦʩʠʪʴ ʣʝʛʢʦ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ 

ʥʘ ʥʽʞʮʽ ʟʘʣʠʰʘʻʪʴʩʷ ʪʨʦʭʠ ʙʝʟʙʘʨʚʥʦʾ ʤ'ʷʢʦʪʽ. ʂʦʣʽʨ ʰʢʽʨʢʠ ʚ ʤʽʩʮʽ ʚʽʜʨʠʚʫ 

ʥʽʞʢʠ ʙʫʨʰʪʠʥʦʚʦ-ʞʦʚʪʠʡ.  

ɸʜʛʝʟʽʷ ʤôʷʢʦʪʽ ʜʦ ʰʢʽʨʢʠ ʙʝʟ ʚʠʜʠʤʠʭ ʟʘʣʠʰʢʽʚ ʽ ʝʢʩʪʨʘʢʮʽʷ ʩʦʢʫ ʥʝ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʯʘʩ ʞʫʚʘʥʥʷ ʰʢʽʨʢʠ. ʄ'ʷʢʦʪʴ ʩʦʣʦʜʢʘ ʧʦʤʽʨʥʦ ʢʠʩʣʘ ʟ 

ʧʦʤʽʨʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʝʡʪʨʘʣʴʥʠʤ ʘʨʦʤʘʪʦʤ. 

ʐʢʽʨʢʘ ʞʦʨʩʪʢʘ ʩʣʘʙʦʢʠʩʣʘ ʟ ʛʨʫʙʠʤʠ ʬʨʘʛʤʝʥʪʘʤʠ ʚ ʢʽʥʮʽ ʞʫʚʘʥʥʷ. 

ʈʽʚʝʥʴ ʜʫʙʠʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ ʰʢʽʨʮʽ ʪʘʢʠʡ, ʱʦ ʷʟʠʢ ʟʣʝʛʢʘ ʟʘʯʽʧʘʻʪʴʩʷ, ʘ 

ʪʝʨʧʢʽʩʪʴ ʩʧʨʠʯʠʥʶʻ ʣʝʛʢʝ ʟʘʪʠʥʘʥʥ̫ ʛʫʙʠ. ʉʫʭʽʩʪʴ ʪʘʥʽʥʽʚ ʥʘ ʩʝʨʝʜʥʴʦʤʫ 

ʨʽʚʥʽ ʪʘʢ, ʱʦ ʷʟʠʢ ʟʣʝʛʢʘ ʟʘʪʠʥʘʻʪʴʩʷ  ̔ʟʣʝʛʢʘ ʫʪʨʫʜʥʝʥʝ ʚʠʜʽʣʝʥʥʷ ʩʣʠʥʠ. 

ɸʨʦʤʘʪ ʰʢʽʨʢʠ ʧʦʤʽʨʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʨʘʚ'ʷʥʠʩʪʠʡ. 

ʅʘʩʽʥʥʷ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʨʘʪ ʢʦʨʠʯʥʝʚʦ-ʟʝʣʝʥʦʛʦ ʢʦʣʴʦʨʫ. ʌʘʢʪʠʯʥʘ 

ʚʽʜʩʫʪʥʽʩʪʴ ʧʝʨʠʬʝʨʠʯʥʦʾ ʧʦʨʦʞʥʠʩʪʦʾ ʪʢʘʥʠʥʠ; ʥʘʩʽʥʥʷ ʧʨʠ ʨʦʟʜʘʚʣʶʚʘʥʥʽ 

ʪʚʝʨʜʘ, ʟʣʝʛʢʘ ʭʨʫʩʪʢʘ. ɸʨʦʤʘʪʠ ʟʝʣʝʥʽ, ʪʨʘʚ'ʷʥʠʩʪʽ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʜʫʙʠʣʴʥʠʭ 

ʨʝʯʦʚʠʥ ʩʧʨʠʯʠʥʷʻ ʚʘʞʢʝ ʢʦʚʟʘʥʥʷ ʷʟʠʢʘ, ʘ ʪʝʨʧʢʽʩʪʴ ʥʝ ʜʦʟʚʦʣʷʻ ʛʫʙʽ ʢʦʚʟʘʪʠ. 
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ʈʠʩʫʥʦʢ 3.52. ʉʝʥʩʦʨʥʠʡ ʧʨʦʬʽʣʴ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʨʘʪ (a - ʷʛʦʜʘ, 

b - ʤôʷʢʦʪʴ, c - ʰʢʽʨʢʘ, d - ʥʘʩʽʥʥʷ) 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʪʨʠʤʘʥʦ ʘʤʧʝʣʦʛʨʘʬʽʯʥʠʡ ʦʧʠʩ 

ʚʠʥʦʛʨʘʜʫ ʣʦʢʘʣʴʥʦʛʦ ʩʦʨʪʫ ʧʽʚʜʥʷ ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ. ɸʥʘʣʽʟ ʤʝʭʘʥʽʯʥʦʛʦ 

ʩʢʣʘʜʫ ʛʨʦʥʘ ʪʘ ʷʛʽʜ ʚʩʪʘʥʦʚʠʚ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʯʝʨʚʦʥʠʭ ʚʠʥ ʟ 

ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ ʧʨʠ ʧʝʨʝʨʦʙʮʽ. ʊʘʢʦʞ 

ʦʪʨʠʤʘʥʦ ʩʝʥʩʦʨʥʠʡ ʧʨʦʬʽʣʴ ʚʠʥʦʛʨʘʜʫ. 

ɺʀʉʅʆɺʂʀ ɼʆ ʈʆɿɼɯʃʋ 3 

1. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʠʥʘʤʽʢʠ ʚʠʟʨʽʚʘʥʥʷ ʚʠʥʦʛʨʘʜʫ ʯʝʨʚʦʥʠʭ 

ʩʦʨʪʽʚ ʚ ʫʤʦʚʘʭ ʨʽʟʥʠʭ ʪʝʨʫʘʨʽʚ ʋʢʨʘʾʥʠ ʫ 2014 ï 2025 ʨʦʢʘʭ ʚʩʪʘʥʦʚʣʝʥʦ 
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ʢʽʩʪʦʯʦʢ

ɯʥʪʝʥʩʠʚʥʽʩʪʴ 

ʜʫʙʠʣʴʥʠʭ 

ʨʝʯʦʚʠʥ

ʊʝʨʧʢʽʩʪʴ 

ʢʽʩʪʦʯʦʢ

d
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ʰʠʨʦʢʽ ʜʽʘʧʘʟʦʥʠ ʜʘʪ ʟʙʦʨʫ. ɺʠʟʥʘʯʝʥʦ ʟʙʽʣʴʰʝʥʥʷ ʚʘʨʽʘʪʠʚʥʦʩʪʽ ʤʘʩʦʚʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ ʜʣʷ ʚʠʥʦʛʨʘʜʫ ʯʝʨʚʦʥʠʭ ʩʦʨʪʽʚ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʪʘ 

ʄʝʨʣʦ ʪʘ ʾʭʥʶ ʚʽʜʤʽʥʥʽʩʪʴ ʥʘ ʨʽʟʥʠʭ ʜʽʣʷʥʢʘʭ ʘʜʘʧʪʠʚʥʦʩʪʽ ʜʦ ʚʧʣʠʚʫ ʟʤʽʥʠ 

ʢʣʽʤʘʪʫ ʚ ʫʤʦʚʘʭ ʮʝʥʪʨʫ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɺʩʪʘʥʦʚʣʝʥʦ ʢʦʨʝʣʷʮʽʾ ʪʝʨʤʽʥʽʚ 

ʟʙʦʨʫ, ʤʘʩʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ ʽ ʪʠʪʨʦʚʘʥʠʭ ʢʠʩʣʦʪ ʪʘ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ 

ʨʅ ʚʠʥʦʛʨʘʜʫ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʘʨʽʶʚʘʥʥʷ ʪʝʨʤʽʥʽʚ ʟʙʦʨʫ ʚʠʥʦʛʨʘʜʫ ʥʘ ʢʦʞʥʽʡ 

ʦʢʨʝʤʽʡ ʜʽʣʷʥʮʽ ʟʘ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ ʜʦʩʷʛʘʻ 26 - 36 ʜʥʽʚ ʜʣʷ ʩʦʨʪʫ 

ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʪʘ 35 - 39 ʜʥʽʚ ʜʣʷ ʄʝʨʣʦ. ʄʝʜʽʘʥʥʽ ʟʥʘʯʝʥʥʷ ʜʘʪ ʟʙʦʨʫ ʟʘ 

ʜʽʣʷʥʢʘʤʠ ʚʘʨʽʶʶʪʴ ʫ ʤʝʞʘʭ 23 - 26 ʚʝʨʝʩʥʷ ʜʣʷ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʙʝʨʥʝ 

ʉʦʚʽʥʴʦʥ ʪʘ 7 - 19 ʚʝʨʝʩʥʷ ʜʣʷ ʄʝʨʣʦ ʟʽ ʟʥʘʯʥʠʤʠ ʚʽʜʭʠʣʝʥʥʷʤʠ ʚ ʦʢʨʝʤʽ ʨʦʢʠ. 

ʊʘʢʽ ʚʘʨʽʶʚʘʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʪʝʨʤʽʥʽʚ ʟʙʦʨʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʩʪʫʧʦʚʠʡ 

ʚʽʜʭʽʜ ʚʽʜ ʧʨʠʡʥʷʪʠʭ ʟʥʘʯʝʥʴ ʥʘ 4 - 7 ʜʥʽʚ. ʇʦʜʽʙʥʽ ʰʠʨʦʢʽ ʜʽʘʧʘʟʦʥʠ ʜʘʪ ʟʙʦʨʫ 

(31 - 41 ʜʝʥʴ) ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʇʽʥʦ ʅʫʘʨ ʭʘʨʘʢʪʝʨʥʽ ʽ ʜʣʷ ʧʽʚʜʥʷ ʆʜʝʩʴʢʦʾ 

ʦʙʣʘʩʪʽ. ɺʠʥʦʛʨʘʜ ʯʝʨʚʦʥʠʭ ʩʦʨʪʽʚ ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ, ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ, ʃʝʦʥ 

ʄʽʡʦ, ʇʽʥʦ ʅʫʘʨ ʪʘ ʇʽʥʦ ʊʽʥ ʚ ʫʤʦʚʘʭ ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ ʪʘʢʦʞ 

ʧʽʜʪʚʝʨʜʞʫʻ ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʜʘʪ (6 ï 43 ʜʥʽ ʟʘʣʝʞʥʦ ʚʽʜ ʩʦʨʪʫ). 

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʽʥʪʝʨʚʘʣʠ ʟʥʘʯʝʥʴ ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ ʩʫʪʪʻʚʦ ʥʝ 

ʚʽʜʨʽʟʥʷʣʠʩʴ ʤʽʞ ʚʠʥʦʛʨʘʜʦʤ ʩʦʨʪʽʚ ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ʪʘ ʄʝʨʣʦ (3,0-5,5 ʛ/ʜʤ3 

ʽ 3,6-5,5 ʛ/ʜʤ3) ʟʘ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ ʟ ʨʽʟʥʠʭ ʜʽʣʷʥʦʢ. ɺ ʪʦʡ ʞʝ ʯʘʩ, 

ʽʥʪʝʨʚʘʣʠ ʟʥʘʯʝʥʴ ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʠʪʨʦʚʘʥʠʭ ʢʠʩʣʦʪ (3,00 ʛ/ ʜʤ3 ̔  4,60 ʛ/ 

ʜʤ3) ʪʘ ʧʦʢʘʟʥʠʢʘ ʨʅ (0,18-0,35 ʽ 0,32-0,58) ʚʽʜʦʙʨʘʞʘʶʪʴ ʾʭʥʶ ʚʽʜʤʽʥʥʽʩʪʴ ʫ 

ʘʜʘʧʪʠʚʥʦʩʪʽ ʜʦ ʚʧʣʠʚʫ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʚ ʫʤʦʚʘʭ ʪʝʨʫʘʨʫ ʧʽʚʜʥʷ ʋʢʨʘʾʥʠ. 

ʇʦʜʽʙʥʽ ʜʽʘʧʘʟʦʥʠ ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ (2,4-4,0 ʛ/ʜʤ3) ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ 

ʇʽʥʦ ʅʫʘʨ ʭʘʨʘʢʪʝʨʥʽ ʽ ʜʣʷ ʧʽʚʜʥʷ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɺʠʥʦʛʨʘʜ ʯʝʨʚʦʥʠʭ ʩʦʨʪʽʚ 

ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ, ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ, ʃʝʦʥ ʄʽʡʦ, ʇʽʥʦ ʅʫʘʨ ʪʘ ʇʽʥʦ ʊʽʥ ʚ ʫʤʦʚʘʭ 

ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʞʫʻ ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʚʤʽʩʪʫ ʮʫʢʨʽʚ (5,0-8,0 

ʛ/ʜʤ3), ʷʢ ʦʩʥʦʚʥʦʤʫ ʧʦʢʘʟʥʠʢʫ ʷʢʦʩʪʽ ʚʠʥʦʛʨʘʜʫ ʧʽʜ ʯʘʩ ʟʙʦʨʫ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʢʦʧʠʯʝʥʥʷ ʜʘʥʠʭ ʜʘʻ ʟʤʦʛʫ ʘʥʘʣʽʟʫʚʘʪʠ ʪʝʥʜʝʥʮʽʾ 

ʟʤʽʥ ʪʝʨʤʽʥʽʚ ʟʙʦʨʫ, ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʩʪʨʘʪʝʛʽʾ ʘʜʘʧʪʘʮʽʾ ʪʘ ʢʨʘʱʦʛʦ 
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ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ, ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʝʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʧʦʨʪʬʝʣʶ ʨʽʟʥʠʭ ʩʪʠʣʽʚ ʯʝʨʚʦʥʠʭ ʚʠʥ. 

ɿʘʩʪʦʩʦʚʘʥʘ ʤʝʪʦʜʦʣʦʛʽʷ ʚ ʘʥʘʣʽʟʽ ʚʘʨʽʘʮʽʡ ʜʘʪ ʟʙʦʨʫ ʨʽʟʥʠʭ ʩʦʨʪʽʚ ʚʠʥʦʛʨʘʜʫ 

ʪʘ ʾʭʥʽʭ ʦʩʥʦʚʥʠʭ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʦʞʝ ʙʫʪʠ ʝʢʩʪʨʘʧʦʣʴʦʚʘʥʘ ʥʘ 

ʽʥʰʽ ʪʝʨʫʘʨʠ ʪʘ ʨʝʛʽʦʥʠ ʋʢʨʘʾʥʠ. 

2. ʈʦʟʨʦʙʣʝʥʦ ʪʘ ʜʦʩʣʽʜʞʝʥʦ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʩʝʥʩʦʨʥʠʭ ʧʨʦʬʽʣʽʚ 

ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ʇʽʥʦ ʅʫʘʨ, ʄʝʨʣʦ, 

ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ, ʎʚʘʡʛʝʣʴʪ, ʂʘʙʝʨʥʝ ʌʨʘʥ, ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ, ʈʫʙʽʥ 

ɹʦʣʛʘʨʩʴʢʠʡ, ʈʝʛʝʥʪ, ɼʦʨʥʬʝʣʴʜʝʨ, ɹʣʘʫʙʫʨʛʝʨ ʽ ɼʫʥʘʡ. ɺʩʪʘʥʦʚʣʝʥʦ ʦʩʥʦʚʥʽ 

ʜʝʩʢʨʠʧʪʦʨʠ ʪʘ ʾʭʥʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ. 

ʇʦʪʨʝʙʫʶʪʴ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʷʚʣʝʥʥʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʤʘʧʠ 

ʩʝʥʩʦʨʥʠʭ ʧʨʦʬʽʣʽʚ ʫʢʨʘʾʥʩʴʢʠʭ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʧʦ ʢʦʞʥʽʡ 

ʦʙʣʘʩʪʽ ʪʘ ʥʘʚʽʪʴ ʨʘʡʦʥʫ ʦʢʨʝʤʦ. 

3. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʬʝʥʦʣʴʥʠʡ ʢʦʤʧʣʝʢʩ ʪʘ ʢʦʣʴʦʨʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ʇʽʥʦ ʅʫʘʨ, ʄʝʨʣʦ, 

ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ, ʂʘʙʝʨʥʝ ʌʨʘʥ, ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ, ʎʚʘʡʛʝʣʴʪ, ʈʫʙʽʥ 

ɹʦʣʛʘʨʩʴʢʠʡ ʪʘ ʈʝʛʝʥʪ. ɺʩʪʘʥʦʚʣʝʥʽ ʜʽʘʧʘʟʦʥʠ ʤʘʩʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʬʝʥʦʣʴʥʠʭ ʽ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ, ʾʭʥʴʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ, ʧʦʢʘʟʥʠʢʽʚ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʘ ʚʽʜʪʽʥʢʫ ʢʦʣʴʦʨʫ ʪʘ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʭ ʢʦʦʨʜʠʥʘʪ ʽ ʢʦʦʨʜʠʥʘʪ 

ʢʦʣʴʦʨʫ CIELab. 

ɺʩʪʘʥʦʚʣʝʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ ʨʝʛʽʦʥʘʣʴʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʝʥʦʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʪʘ ʢʦʣʴʦʨʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟ ʤʝʪʦʶ 

ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʥʦʨʦʙʥʠʭ ʨʝʛʽʦʥʽʚ ʪʘ ʛʝʦʛʨʘʬʽʯʥʠʭ ʟʘʟʥʘʯʝʥʴ ʚ 

ʩʫʯʘʩʥʠʭ ʟʘʢʦʥʦʜʘʚʯʠʭ ʫʤʦʚʘʭ. 

4. ʇʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ ʪʘ ʦʪʨʠʤʘʥʦ ʘʤʧʝʣʦʛʨʘʬʽʯʥʠʡ 

ʦʧʠʩ ʚʠʥʦʛʨʘʜʫ ʣʦʢʘʣʴʥʦʛʦ ʯʝʨʚʦʥʦʛʦ ʩʦʨʪʫ ʧʽʚʜʥʷ ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ. ʅʘ 

ʦʩʥʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʦʨʪ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʚʠʨʦʙʥʠʮʪʚʘ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ 

ʩʫʭʠʭ ʚʠʥ ʚ ʫʤʦʚʘʭ ʧʽʚʜʥʷ ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ. ʇʦʪʨʝʙʫʶʪʴ ʧʦʜʘʣʴʰʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʩʪʽʡʢʽʩʪʴ ʜʦ ʦʩʥʦʚʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʪʘ ʤʦʞʣʠʚʽ ʝʥʦʣʦʛʽʯʥʽ 

ʧʨʠʡʦʤʠ. 
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4 ʈʆɿɼɯʃ 4. 

ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʊɽʍʅʆʃʆɻɯɰ ʏɽʈɺʆʅʀʍ ʉʊʆʃʆɺʀʍ 

ʉʋʍʀʍ ɺʀʅ 

4.1. ɸʥʘʣʽʟ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʚʠʛʦʪʦʚʣʝʥʠʭ ʟʘ 

ʫʜʦʩʢʦʥʘʣʝʥʦ  ʁʪʝʭʥʦʣʦʛʽʻʁ  

4.1.1. ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʫʤʦʚ ʩʧʠʨʪʦʚʦʛʦ ʙʨʦʜʽʥʥʷ ʥʘ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ 

ʩʫʭʠʭ ʚʠʥ 

ʅʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʜʽʣʫ 3, ʧʫʥʢʪʽʚ 3.4., 3.2 ʪʘ 3.1, ʧʨʦʚʝʜʝʥʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʤʦʚ ʩʧʠʨʪʦʚʦʛʦ ʙʨʦʜʽʥʥʷ ʥʘ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʟ 

ʚʠʥʦʛʨʘʜʫ ʣʦʢʘʣʴʥʦʛʦ ʯʝʨʚʦʥʦʛʦ ʩʦʨʪʫ ʧʽʚʜʥʷ ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ, ʂʘʨʘʪ. 

ɺʠʛʦʪʦʚʣʝʥʦ 5 ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʚʟʽʨʮʽ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʨʘʩ ʜʨʽʞʜʞʽʚ. ɿʛʽʜʥʦ ʫʩʽʭ ʚʘʨʽʘʥʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ, 

ʚʠʥʦʛʨʘʜ ʧʝʨʝʨʦʙʣʷʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʘʣʢʦʚʦʾ ʜʨʦʙʘʨʢʠ-

ʛʨʝʙʝʥʝʚʽʜʦʢʨʝʤʣʶʚʘʯʘ ʪʘ ʧʨʦʚʦʜʠʣʠ ʧʦʜʘʣʴʰʝ ʩʧʠʨʪʦʚʝ ʙʨʦʜʽʥʥʷ ʤôʷʟʛʠ. 

ʇʝʨʝʣʠʚʢʫ ʪʘ ʧʨʝʩʫʚʘʥʥʷ ʤôʷʟʛʠ ʛʚʠʥʪʦʚʠʤ ʧʨʝʩʦʤ ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ 7 ʜʥʽʚ 

ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʩʧʠʨʪʦʚʦʛʦ ʙʨʦʜʽʥʥʷ. ʑʝ ʯʝʨʝʟ 7 ʜʥʽʚ ʜʣʷ ʚʩʭ̔ ʚʟʽʨʮʽʚ ʨʦʙʠʣʠ 

ʧʝʨʝʣʠʚʢʫ ʽ ʚʽʜʧʨʘʚʣʷʣʠ ʥʘ ʧʦʜʘʣʴʰʝ ʟʙʝʨʽʛʘʥʥʷ ʧʨʠ ʢʦʥʪʨʦʣʴʦʚʘʥʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ +16-18ʦʉ ʫ ʥʝʨʞʘʚʽʶʯʠʭ ʻʤʥʦʩʪʷʭ ʟ ʧʝʨʽʦʜʠʯʥʠʤʠ ʧʝʨʝʣʠʚʢʘʤʠ. 

ɺʘʨʽʘʥʪ ʇ0 ʥʝ ʧʝʨʝʜʙʘʯʘʚ ʢʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦ ʪʘ ʧʽʜ ʯʘʩ 

ʩʧʠʨʪʦʚʦʛʦ ʙʨʦʜʽʥʥʷ.  

ʋ ʚʘʨʽʘʥʪʘʭ ʇ1, ʇ2, ʇ3 ʪʘ ʇ4 ʫ ʤôʷʟʛʫ ʟʘʜʘʚʘʣʠ ʬʝʨʤʝʥʪʥʠʡ ʧʨʝʧʘʨʘʪ 

VIAZYM  EXTRACT PREMIUM ʚ ʦʜʥʘʢʦʚʦʤʫ ʜʦʟʫʚʘʥʥʽ 0,25 ʛ/ʜʘʣ ʪʘ 1 ʛ/ʜʘʣ 

ʤʝʪʘʙʽʩʫʣʴʬʽʪʫ ʢʘʣʽʶ.  

ɼʣʷ ʩʧʠʨʪʦʚʦʛʦ ʙʨʦʜʽʥʥʷ ʫ ʚʘʨʽʘʥʪʠ ʇ1, ʇ2 ʪʘ ʇ3 ʟʘʜʘʚʘʣʠ 2 ʛ/ʜʘʣ ʯʠʩʪʠʭ 

ʢʫʣʴʪʫʨ ʜʨʽʞʜʞʽʚ AZUR YSEO, MT YSEO ʪʘ CSM YSEO ʚʽʜʧʦʚʽʜʥʦ. 

ʊʝʤʧʝʨʘʪʫʨʫ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʧʨʦʮʝʩʫ ʧʽʜʪʨʠʤʫʚʘʣʠ ʥʘ ʨʽʚʥʽ 25 - 27ʦʉ. ʇʽʞʘʞ 
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ʧʨʦʚʦʜʠʣʠ ʢʦʞʥʽ 12 ʛʦʜʠʥ. ʏʝʨʝʟ 3 ʜʥʽ ʜʦʜʘʣʠ 3 ʛ/ʜʘʣ ʘʢʪʠʚʘʪʦʨʘ ʙʨʦʜʽʥʥʷ 

ɸʢʪʠʬʝʨʤ MVR. ʑʝ ʯʝʨʝʟ 4 ʜʥʽ ʟʨʦʙʠʣʠ ʧʝʨʝʣʠʚʢʫ ʪʘ ʧʨʝʩʫʚʘʥʥʷ ʤôʷʟʛʠ.  

ʋ ʚʘʨʽʘʥʪʽ ʇ4 ʤôʷʟʛʫ ʦʭʦʣʦʜʠʣʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 14ʦʉ. ɼʣʷ ʩʧʠʨʪʦʚʦʛʦ 

ʙʨʦʜʽʥʥʷ ʟʘʜʘʚʘʣʠ 1 ʛ/ʜʘʣ ʯʠʩʪʦʾ ʢʫʣʴʪʫʨʠ ʜʨʽʞʜʞʽʚ Gaia. ʊʝʤʧʝʨʘʪʫʨʫ 

ʧʽʜʪʨʠʤʫʚʘʣʠ ʥʘ ʨʽʚʥʽ 12 - 14ʦʉ. ʇʽʞʘʞ ʧʨʦʚʦʜʠʣʠ ʢʦʞʥʽ 12 ʛʦʜʠʥ. ʏʝʨʝʟ 2 

ʜʦʙʠ ʤôʷʟʛʫ ʥʘʛʨʽʣʠ ʜʦ 18 - 20ʦʉ, ʧʨʦʚʝʣʠ ʨʝʤʦʥʪʘʞ ʧʦʣʦʚʠʥʠ ʦʙôʻʤʫ, ʜʦʜʘʣʠ 

3 ʛ/ʜʘʣ ʘʢʪʠʚʘʪʦʨʘ ʙʨʦʜʽʥʥʷ ɸʢʪʠʬʝʨʤ MVR ʪʘ 2 ʛ/ʜʘʣ ʯʠʩʪʦʾ ʢʫʣʴʪʫʨʠ 

ʜʨʽʞʜʞʽʚ DV 10. ʇʨʦʪʷʛʦʤ 5 ʜʥʽʚ ʪʝʤʧʝʨʘʪʫʨʫ ʧʽʜʪʨʠʤʫʚʘʣʠ ʥʘ ʨʽʚʥʽ 18 - 20ʦʉ, 

ʨʦʙʠʣʠ ʧʽʞʘʞ ʪʘ ʨʝʤʦʥʪʘʞ ʧʦʣʦʚʠʥʠ ʦʙôʻʤʫ ʢʦʞʥʽ 12 ʛʦʜʠʥ. ɿʨʦʙʠʣʠ 

ʧʝʨʝʣʠʚʢʫ ʪʘ ʧʨʝʩʫʚʘʥʥʷ ʤôʷʟʛʠ. 

ʋ ʪʘʙʣʠʮʽ 4.1 ʧʨʝʜʩʪʘʚʣʝʥʽ ʦʩʥʦʚʥʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʚʠʛʦʪʦʚʣʝʥʠʭ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʨʘʪ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ 5 ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʩʧʠʨʪʦʚʦʛʦ ʙʨʦʜʽʥʥʷ. 

ʊʘʙʣʠʮʷ 4.1 

ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʯʝʨʚʦʥʦʛʦ ʩʪʦʣʦʚʦʛʦ ʩʫʭʦʛʦ ʚʠʥʘ ʟ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʨʘʪ 

 ʇ0 ʇ1 ʇ2 ʇ3 ʇ4 

ʆʙôʻʤʥʘ ʯʘʩʪʢʘ ʝʪʠʣʦʚʦʛʦ ʩʧʠʨʪʫ, % 12,3 12,5 12,5 12,7 12,6 

ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʪʠʪʨʦʚʘʥʠʭ 

ʢʠʩʣʦʪ, ʛ/ʜʤ3 

4,3 4,5 4,5 4,4 4,1 

ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʮʫʢʨʽʚ, ʛ/ʜʤ3 1,4 1,4 1,4 1,4 1,4 

ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʣʝʪʢʠʭ ʢʠʩʣʦʪ, 

ʛ/ʜʤ3 

1,21 0,60 0,54 0,66 0,42 

ɿʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʨʅ 4,12 4,03 4,05 4,13 4,10 

ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʚʽʣʴʥʦʾ 

ʩʽʨʯʠʩʪʦʾ ʢʠʩʣʦʪʠ, ʤʛ/ʜʤ3 

0 10 12 10 14 

ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʟʘʛʘʣʴʥʦʾ 

ʩʽʨʯʠʩʪʦʾ ʢʠʩʣʦʪʠ, ʤʛ/ʜʤ3 

2 16 14 16 17 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʫ ʚʩʽʭ ʚʘʨʽʘʥʪʘʭ ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʧʠʨʪʦʚʝ 

ʙʨʦʜʽʥʥʷ ʧʨʦʡʰʣʦ ʜʦ ʢʽʥʮʷ, ʤʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʮʫʢʨʽʚ ʩʪʘʥʦʚʠʪʴ 1,4 ʛ/ʜʤ3. ʋ 

ʚʘʨʽʘʥʪʽ ʇ0 ʤʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʣʝʪʢʠʭ ʢʠʩʣʦʪ ʙʽʣʴʰ ʥʽʞ ʫ 1,83 ï 2,88 ʨʘʟʠ 

ʧʝʨʝʚʠʱʫʻ ʟʥʘʯʝʥʥʷ ʽʥʰʠʭ ʚʘʨʽʘʥʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʄʘʩʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʚʽʣʴʥʦʾ ʪʘ ʟʘʛʘʣʴʥʦʾ ʩʽʨʯʠʩʪʦʾ ʢʠʩʣʦʪʠ ʚ ʇ0 ʥʘ ʨʽʚʥʽ ʧʨʠʨʦʜʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ 



143 

ʜʨʽʞʜʞʽʚ. ʋ ʚʘʨʽʘʥʪʽ ʇ4 ʤʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʪʠʪʨʦʚʘʥʠʭ ʢʠʩʣʦʪ ʥʘ 0,2 ʛ/ʜʤ3 

ʥʠʞʯʘ ʟʘ ʢʦʥʪʨʦʣʴ ʇ0 ʪʘ ʥʘ 0,3-0,4 ʛ/ʜʤ3 ʟʘ ʽʥʰʽ ʚʘʨʽʘʥʪʠ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʎʽ ʜʘʥʽ 

ʚʢʘʟʫʶʪʴ ʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʘʨʽʘʥʪʫ ʩʧʠʨʪʦʚʦʛʦ ʙʨʦʜʽʥʥʷ ʇ4 ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʥʠʞʯʦʛʦ ʚʤʽʩʪʫ ʣʝʪʢʠʭ ʢʠʩʣʦʪ. 

ʅʘ ʨʠʩ. 4.1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʩʝʥʩʦʨʥʠʭ ʧʨʦʬʽʣʽʚ ʯʝʨʚʦʥʠʭ 

ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʨʘʪ. ʌʨʫʢʪʦʚʠʡ ʘʨʦʤʘʪ ʥʘʡʙʽʣʴʰ 

ʚʠʨʘʞʝʥʠʡ ʫ ʇ4 (4,50) ʪʘ ʥʘʡʩʪʨʠʤʘʥʽʰʠʡ ʫ ʇ2 (4,20). ɸʥʘʣʦʛʽʯʥʠʡ ʨʦʟʧʦʜʽʣ 

ʜʣʷ ʘʨʦʤʘʪʫ ʤʘʣʠʥʠ: ʇ4 (4,10), ʇ3 (3,70), ʇ1 (3,2) ʪʘ ʇ2 (3,0). ɸʨʦʤʘʪ ʚʠʰʥʽ 

ʪʘʢʦʞ ʜʦʤʽʥʫʚʘʚ ʫ ʇ4 (3,20) ʪʘ ʇ3 (2,90). ɹʦʣʛʘʨʩʴʢʠʡ ʧʝʨʝʮʴ ʪʘ ʨʝʚʽʥʴ ʚ 

ʘʨʦʤʘʪʽ ʚʽʜʟʥʘʯʠʣʠ ʥʘʡʚʠʱʝ ʫ ʇ1 (2,60 ʽ 2,20) ʪʘ ʇ2 (2,20 ʽ 1,80).  

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʩʤʘʢʫ ʥʘ ʚʽʜʥʦʩʥʦ ʦʜʥʘʢʦʚʦʤʫ ʨʽʚʥʽ ʫ ʚʩʽʭ ʟʨʘʟʢʽʚ: 3,80, 

3,90, 3,90 ʪʘ 3,60 ʫ ʇ1, ʇ2, ʇ3 ʪʘ ʇ4 ʚʽʜʧʦʚʽʜʥʦ. ʂʠʩʣʦʪʥʽʩʪʴ ʜʦʤʽʥʫʚʘʣʘ ʫ 

ʚʟʽʨʮʷʭ ʇ3 (2,90) ʪʘ ʇ2 (2,80). ʉʦʣʦʜʢʽʩʪʴ ʥʘ ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʦʤʫ ʨʽʚʥʽ 1,20-

1,30. ʆʜʥʦʯʘʩʥʦ, ʧʽʩʣʷʩʤʘʢ ʟʘʬʽʢʩʦʚʘʥʦ ʜʣʷ ʇ3 (2,80) ʪʘ ʇ4 (2,40), ʘ ʥʘʡʚʠʱʽ 

ʪʘʥʽʥʠ ʫ ʇ4 (3,80) ʟʽ ʟʥʘʯʥʠʤ ʚʽʜʨʠʚʦʤ ʚʽʜ ʇ2 (2,30). 

 

ʈʠʩʫʥʦʢ 4.1. ʉʝʥʩʦʨʥʽ ʧʨʦʬʽʣʽ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʟ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʨʘʪ 
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ʅʘ ʨʠʩ. 4.2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʤʘʩʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʬʝʥʦʣʴʥʠʭ 

ʪʘ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʨʘʪ 

ʚʽʜ ʚʘʨʽʘʥʪʽʚ ʩʧʠʨʪʦʚʦʛʦ ʙʨʦʜʽʥʥʷ ʤôʷʟʛʠ. 

 

ʘ        b 

ʈʠʩʫʥʦʢ 4.2. ɿʘʣʝʞʥʽʩʪʴ ʤʘʩʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʬʝʥʦʣʴʥʠʭ (ʘ) ʪʘ 

ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ (b) ʫ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ 

ʂʘʨʘʪ ʚʽʜ ʚʘʨʽʘʥʪʽʚ ʩʧʠʨʪʦʚʦʛʦ ʙʨʦʜʽʥʥʷ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ 

ʚʠʥʘʭ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʨʘʪ ʚʘʨʽʶʻ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 1449,36 ʤʛ/ʜʤ3 ʜʦ 1602,34 

ʤʛ/ʜʤ3. ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ ï 1498,45 ʤʛ/ʜʤ3. 

ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ 

ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʨʘʪ ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʜʽʘʧʘʟʦʥʽ 41,01 ï 49,09 ʤʛ/ʜʤ3, ʘ ʩʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ ï 44,36 ʤʛ/ʜʤ3. ʅʘʡʤʝʥʰʘ ʤʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ 

ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʚʟʽʨʮʽ ʇ3 ï 41,01 ʤʛ/ʜʤ3, ʥʘʡʚʠʱʘ ï 49,09 ʤʛ/ʜʤ3 ʫ ʇ4. 

ɺ ʪʘʙʣʠʮ ̔ 4.2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʘʩʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʬʝʥʦʣʴʥʠʭ ʪʘ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ ʟ ʚʠʥʦʛʨʘʜʫ 

ʩʦʨʪʫ ʂʘʨʘʪ. 
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ʊʘʙʣʠʮʷ 4.2 

ɿʘʣʝʞʥʽʩʪʴ ʤʘʩʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʬʝʥʦʣʴʥʠʭ ʪʘ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʽ 

ʾʭʥʻ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʫ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ 

ʂʘʨʘʪ ʚʽʜ ʚʘʨʽʘʥʪʽʚ ʩʧʠʨʪʦʚʦʛʦ ʙʨʦʜʽʥʥʷ 

ˉ 

ʚʟʽʨʮʷ 

ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ, ʤʛ/ʜʤ3 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʌʈ/ɹʈ 

ʬʝʥʦʣʴʥʽ 

ʨʝʯʦʚʠʥʠ (ʌʈ) 

ʙʘʨʚʥʽ 

ʨʝʯʦʚʠʥʠ (ɹʈ) 

ʇ0 1238,45 21,57 57,42 

ʇ1 1475,84 45,13 32,70 

ʇ2 1466,25 42,23 34,72 

ʇ3 1602,34 41,01 39,07 

ʇ4 1449,36 49,09 29,53 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʤʽʩʪʫ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ ʜʦ ʙʘʨʚʥʠʭ ʩʪʘʥʦʚʠʪʴ 29,53 

ï 39,07 ʧʨʠ ʩʝʨʝʜʥʴʦʤʫ ʟʥʘʯʝʥʥʽ 34,01. ʅʘʡʚʠʱʝ ʟʥʘʯʝʥʥʷ ʟʘʬʽʢʩʦʚʘʥʦ ʜʣʷ ʇ3 

ï 39,07, ʥʘʡʥʠʞʯʝ ʜʣʷ ʇ4 ï 29,53. 

ʈʝʟʫʣʴʪʘʪʠ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ ʤʘʩʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʬʝʥʦʣʴʥʠʭ ʪʘ 

ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʽ ʾʭʥʴʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʫ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ 

ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʨʘʪ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʪʘʙʣʠʮʽ 4.3. 

ʊʘʙʣʠʮʷ 4.3 

ʈʝʟʫʣʴʪʘʪʠ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ ʚʤʽʩʪʫ ʬʝʥʦʣʴʥʠʭ ʪʘ ʙʘʨʚʥʠʭ 

ʨʝʯʦʚʠʥ. 

ʇʦʢʘʟʥʠʢ ʌʈ ɹʈ ʌʈ/ɹʈ 

Mean 1498,45 44,36258 34,00648 

Standard Error 35,0608 1,795604 1,99846 

Median 1471,047 43,6769 33,71376 

Mode #ʅ/ɼ #ʅ/ɼ #ʅ/ɼ 

Standard Deviation 70,12159 3,591209 3,99692 

Sample Variance 4917,037 12,89678 15,97537 

Kurtosis 3,547285 -0,5742 0,392422 

Skewness 1,852689 0,840635 0,398865 

Range 152,98 8,0747 9,543895 

Minimum 1449,363 41,0109 29,52725 

Maximum 1602,343 49,0856 39,07115 

Sum 5993,8 177,4503 136,0259 

Count 4 4 4 

Confidence Level(95,0%) 111,5791 5,714415 6,359991 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 
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ʆʜʥʦʬʘʢʪʦʨʥʠʡ ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ ʧʽʜʪʚʝʨʜʞʫʻ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʪʘ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ (F > Fʢʨ, 1722,26 > 4,23). 

ʅʘ ʨʠʩ. 4.3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʧʪʠʯʥʘ ʱʽʣʴʥʽʩʪʴ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ 

ʚʠʥ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʨʘʪ ʫ ʜʽʘʧʘʟʦʥʽ ʜʦʚʞʠʥ ʭʚʠʣʴ 380-780 ʥʤ. 

 

ʈʠʩʫʥʦʢ 4.3. ɿʘʣʝʞʥʽʩʪʴ ʦʧʪʠʯʥʦ ʾ ʱʽʣʴʥʦʩʪ̔ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ 

ʩʫʭʠʭ ʚʠʥ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʨʘʪ ʚʽʜ ʚʘʨʽʘʥʪʽʚ ʩʧʠʨʪʦʚʦʛʦ ʙʨʦʜʽʥʥʷ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʆʧʪʠʯʥʘ ʱʽʣʴʥʽʩʪʴ ʫ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥʘʭ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ 

ʂʘʨʘʪ ʤʘʻ ʧʦʜʽʙʥʠʡ ʭʘʨʘʢʪʝʨ ʜʣʷ ʚʩʽʭ ʚʘʨʽʘʥʪʽʚ. ɺʠʩʦʢʘ ʘʙʩʦʨʙʮʽʷ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʣʷ ʜʽʘʧʘʟʦʥʫ ʭʚʠʣʴ 380-540 ʥʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʠʥʽʡ ʪʘ ʟʝʣʝʥʽʡ 

ʟʦʥʘʤ. ʇʽʢʠ ʧʨʠʧʘʜʘʶʪʴ ʥʘ ʜʽʘʧʘʟʦʥ 510-530 ʥʤ ʟ ʧʦʜʘʣʴʰʠʤ ʟʥʠʞʝʥʥʷʤ ʫ 

ʯʝʨʚʦʥʦʤʫ ʩʧʝʢʪʨʽ ʧʨʠ ɚ > 600. ɺʟʽʨʮʽ ʇ2 ʪʘ ʇ1 ʤʘʶʪʴ ʥʘʡʚʠʱʽ ʧʽʢʠ ʧʨʠ ɚ = 

520. ɺ ʪʦʡ ʞʝ ʯʘʩ ʇ3 ʪʘ ʇ4 ʚʽʜʧʦʚʽʜʥʦ ʚʽʜʟʥʘʯʝʥʦ ʥʘʡʥʠʞʯʠʤʠ. 

ɺ ʪʘʙʣʠʮʽ 4.4 ʧʨʝʜʩʪʘʚʣʝʥʽ ʦʩʥʦʚʥʽ ʦʧʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʝʨʚʦʥʠʭ 

ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʨʘʪ: ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʢʦʣʴʦʨʫ 

(ɯ), ʚʽʜʪʽʥʦʢ (ʊ), ʯʘʩʪʢʘ ʯʝʨʚʦʥʦʛʦ, ʞʦʚʪʦʛʦ ʪʘ ʩʠʥʴʦʛʦ ʚʽʜʪʽʥʢʽʚ (%R, %Y ʪʘ 

%B ʚʽʜʧʦʚʽʜʥʦ). 
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ʊʘʙʣʠʮʷ 4.4 

ʆʩʥʦʚʥʽ ʦʧʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʟ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʨʘʪ 

ˉ 

ʚʟʽʨʮʷ 
ɯ ʊ %Red %Yellow %Blue 

 

ʇ0 8,439 0,966 44,80% 43,26% 11,93%  

ʇ1 9,242 0,745 49,04% 36,53% 14,43%  

ʇ2 9,601 0,763 48,26% 36,82% 14,93%  

ʇ3 8,560 0,910 45,60% 41,48% 12,92%  

ʇ4 8,485 0,849 47,37% 40,24% 12,40%  

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʝʨʝʙʫʚʘʻ ʚ ʜʽʘʧʘʟʦʥʽ 8,485 ï 9,601. 

ʅʘʡʚʠʱʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʢʦʣʴʦʨʫ (ʽʥʪʝʥʩʠʚʥʽʩʪʴ ɯ) ʚʽʜʤʽʯʝʥʘ ʫ ʇ2 ʪʘ ʇ1, 9,601 

ʪʘ 9,242. ʅʠʞʯʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʢʦʣʴʦʨʫ ʤʘʻ ʇ4 ʪʘ ʇ3 ï 8,485 ʪʘ 8,560. ɺʩʽ 

ʟʥʘʯʝʥʥʷ ʢʦʨʝʣʶʶʪʴ ʟ ʚʽʟʫʘʣʴʥʦʶ ʦʮʽʥʢʦʶ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʢʦʣʴʦʨʫ ʩʝʨʝʜʥʽʡ 

ʨʫʙʽʥʦʚʠʡ. 

ʏʘʩʪʢʘ ʯʝʨʚʦʥʦʛʦ ʧʽʛʤʝʥʪʫ ʩʪʘʥʦʚʠʪʴ 45,60 ï 49,04%. ʏʘʩʪʢʘ ʞʦʚʪʦʛʦ 

ʧʽʛʤʝʥʪʫ ʚʘʨʽʶʻ ʚʽʜ 36,53 ʜʦ 41,48%. ʏʘʩʪʢʘ ʩʠʥʴʦʛʦ ʧʽʛʤʝʥʪʫ 12,40 ï 14,93%. 

ɿʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚʽʜʪʽʥʢʫ (ʊ) ʟʘʬʽʢʩʦʚʘʥʦ ʚ ʤʝʞʘʭ ʚʽʜ 0,745 ʜʦ 0,910. 

ʅʘʡʥʠʞʯʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʫ ʇ1 ï 0,745 ʪʘ ʙʣʠʟʴʢʽ ʜʦ ʇ2 ï 0,763, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʨʫʙʽʥʦʚʦʤʫ ʢʦʣʴʦʨʫ. ɼʣʷ ʥʠʭ ʞʝ, ʯʘʩʪʢʘ ʩʘʤʝ ʯʝʨʚʦʥʦʛʦ ʧʽʛʤʝʥʪʫ 

ʥʘʡʚʠʱʘ ï 49,04% ʪʘ 48,26% ʚʽʜʧʦʚʽʜʥʦ.  

ʅʘʡʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚʽʜʪʽʥʢʫ ʚʽʜʤʽʯʝʥʦ ʫ ʇ3 ʪʘ ʇ2: 0,910 ʪʘ 

0,849. ɼʣʷ ʥʠʭ ʞʝ ʥʠʞʯʽ ʯʘʩʪʢʠ ʯʝʨʚʦʥʦʛʦ ʧʽʛʤʝʥʪʫ ï 45,60% ʪʘ 47,37%, ʽ 

ʥʘʡʚʠʱʽ ʞʦʚʪʦʛʦ ï 41,48% ʽ 40,24%. ɼʣʷ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʘʨʽʘʥʪʽʚ ʦʧʪʠʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʨʝʣʶʶʪʴ ʟ ʚʽʟʫʘʣʴʥʦʶ ʦʮʽʥʢʦʶ ʩʝʨʝʜʥʴʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʨʫʙʽʥʦʚʦʛʦ ʢʦʣʴʦʨʫ ʟ ʬʽʦʣʝʪʦʚʠʤ ʚʽʜʪʽʥʢʦʤ. 

ʂʨʽʤ ʪʦʛʦ, ʟʘ ʦʪʨʠʤʘʥʠʤʠ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʫʚʘʥʽ ʚʟʽʨʮʽ ʯʝʨʚʦʥʠʭ 

ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʨʘʪ ʤʘʶʪʴ ʜʫʞʝ ʙʣʠʟʴʢʽ ʟʘ 

ʟʥʘʯʝʥʥʷʤʠ ʧʦʢʘʟʥʠʢʽʚ ʦʩʥʦʚʥʠʭ ʦʧʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 
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ɺ ʪʘʙʣʠʮʽ 4.5 ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʦʦʨʜʠʥʘʪʠ ʢʦʣʴʦʨʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʉɯɽXYZ 

ʪʘ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʽ ʢʦʦʨʜʠʥʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʉɯɽ ʪʘ CIELab. 

ʊʘʙʣʠʮʷ 4.5 

ʂʦʣʴʦʨʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʟ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʨʘʪ 

ˉ  

ʂʦʦʨʜʠʥʘʪʠ 

ʢʦʣʴʦʨʫ 

ʍʨʦʤʘʪʦʛʨʘʬʽ-

ʯʥʽ 

ʢʦʦʨʜʠʥʘʪʠ ʂʦʦʨʜʠʥʘʪʠ CIELab 

ʍ Y Z x y z a* b* L*  C* H* 

ʇ0 58,56 52,72 48,39 0,37 0,33 0,30 21,53 8,95 77,71 23,32 22,56 

ʇ1 53,72 45,90 50,71 0,36 0,31 0,34 27,70 -0,75 73,48 27,71 358,46 

ʇ2 52,35 44,74 48,90 0,36 0,31 0,33 27,44 -0,19 72,72 27,44 359,60 

ʇ3 57,65 51,68 49,65 0,36 0,33 0,31 22,01 6,55 77,09 22,96 16,58 

ʇ4 58,42 51,78 50,95 0,36 0,32 0,32 23,63 5,33 77,15 24,23 12,71 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ɿʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪʠ Y ʚʘʨʽʶʻ ʚ ʤʝʞʘʭ 44,74 ï 51,78. ɺ̔ ʜʥʦʩʥʝ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʠʥ ʚʽʜ ʩʚʽʪʣʽʰʠʭ ʜʦ ʪʝʤʥʽʰʠʭ: ʇ4 ï ʇ3 ï ʇ1 ï 

ʇ2. ʍʨʦʤʘʪʠʯʥʽ ʢʦʦʨʜʠʥʘʪʠ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʦʜʥʘʢʦʚʽʡ ʯʝʨʚʦʥʽʡ ʟ ʥʝʟʥʘʯʥʠʤ 

ʟʤʽʱʝʥʥʷʤ ʫ ʞʦʚʪʫ ʦʙʣʘʩʪʽ ʩʧʝʢʪʨʫ ʭ - 0,36 ʪʘ ʫ ʜʽʘʧʘʟʦʥʽ y 0,31-0,34. 

ɼʦʜʘʪʥʽ ʟʥʘʯʝʥʥʷ ʚʽʜʪʽʥʢʽʚ ʚʽʜ ʯʝʨʚʦʥʦʛʦ ʜʦ ʟʝʣʝʥʦʛʦ (a*) ʪʘ ʚʽʜ ʞʦʚʪʦʛʦ 

ʜʦ ʩʠʥʴʦʛʦ (b*) ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʟʽʨʮʽ ʇ3 ʪʘ ʇ4 ʷʢ ʪʘʢʽ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʫ 

ʞʦʚʪʫʚʘʪʦ-ʯʝʨʚʦʥʦʤʫ ʩʧʝʢʪʨʽ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʚʟʽʨʮʽ ʇ1 ʪʘ ʇ2 ʧʝʨʝʙʫʚʘʶʪʴ ʫ 

ʥʝʟʥʘʯʥʦʤʫ ʟʤʽʱʝʥʥʽ ʚ ʩʠʥʴʦ-ʯʝʨʚʦʥʠʡ ʩʧʝʢʪʨ. ɺʽʜʟʥʘʯʝʥʦ ʚʫʟʴʢʠʡ ʜʽʘʧʘʟʦʥ 

ʩ̫ʢʨʘʚʦʩʪ̔ (L*), ʚʽʜ 72,72 ʜʦ 77,15, ʟ ʙʽʣʴʰ ʪʴʤʷʥʠʤ ʜʣʷ ʇ1 ʪʘ ʇ2.  

ɿʘ ʥʘʩʠʯʝʥʽʩʪʶ ʢʦʣʴʦʨʫ (ʉ*) ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ: ʇ3, ʇ4, ʇ2, ʇ1.  

ɺʽʜʪʽʥʦʢ ʚʽʜ 358,46ʦ ʜʦ 16,58ʦ, ʪʦʙʪʦ ʚʽʜ ʩʠʥʴʦ-ʯʝʨʚʦʥʦʛʦ ʜʦ ʯʝʨʚʦʥʦʛʦ: 

ʇ1, ʇ2, ʇ4, ʇ3. 

ʈʦʟʧʦʜʽʣ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʨʘʪ ʚ 3D 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭʥʽʭ ʢʦʦʨʜʠʥʘʪ CIELab ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 4.4. 
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ʈʠʩʫʥʦʢ 4.4. ʈʦʟʧʦʜʽʣ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʟ ʚʠʥʦʛʨʘʜʫ 

ʩʦʨʪʫ ʂʘʨʘʪ. 3D ʤʦʜʝʣʴ CIELab 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ɺʽʟʫʘʣʴʥʘ ʧʨʝʜʩʪʘʚʣʝʥʽʩʪʴ ʧʘʨʘʤʝʪʨʫ ʥʘʩʠʯʝʥʦʩʪʽ C* ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ 

ʩʫʭʠʭ ʚʠʥ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʨʘʪ ʫ ʚʠʛʣʷʜʽ ʧʨʦʻʢʮʽʡ ʥʘ ʧʣʦʱʠʥʫ a*b* ʟ 

ʭʨʦʤʘʪʠʯʥʠʤʠ ʣʽʥʽʷʤʠ (ʨʠʩ. 4.5) ʚʢʘʟʫʻ ʥʘ ʨʦʟʧʦʜʽʣ ʷʩʢʨʘʚʦʩʪʽ ʪʘ ʯʠʩʪʦʪʠ 

ʢʦʣʴʦʨʫ. 

 

ʈʠʩʫʥʦʢ 4.5. ʈʦʟʧʦʜʽʣ ʷʩʢʨʘʚʦʩʪʽ ʪʘ ʯʠʩʪʦʪʠ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ 

ʩʫʭʠʭ ʚʠʥ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʨʘʪ. 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 
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ʅʘ ʨʠʩ. 4.6 ʟʦʙʨʘʞʝʥʦ ʢʦʨʝʣʷʮʽʶ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʟ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʨʘʪ ʤʽʞ ʩʦʙʦʶ ʟʘ ʢʦʣʴʦʨʦʚʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ L*, a* ʪʘ 

b*. 

 

ʈʠʩʫʥʦʢ 4.6. ʈʝʟʫʣʴʪʘʪʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʢʦʣʴʦʨʦʚʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʨʘʪ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʚʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ, PCA 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʥʘʡʤʝʥʰʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʤʽʩʪʫ 

ʬʝʥʦʣʴʥʠʭ ʪʘ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ (29,53) ʽ ʬʦʨʤʫʚʘʥʥʷ ʢʦʣʴʦʨʦʚʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʘʨʽʘʥʪʫ ʇ4 ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʩʧʠʨʪʦʚʦʛʦ ʙʨʦʜʽʥʥʷ ʟ ʭʦʣʦʜʥʦʶ ʤʘʮʝʨʘʮʽʻʶ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 12 - 14ʦʉ ʟ 

ʯʠʩʪʦʶ ʢʫʣʴʪʫʨʦʶ ʜʨʽʞʜʞʽʚ Gaia ʪʘ ʧʦʜʘʣʴʰʠʤ ʩʧʠʨʪʦʚʠʤ ʙʨʦʜʽʥʥʷʤ ʟ 

ʜʨʽʞʜʞʘʤʠ DV 10. ʎʝʡ ʞʝ ʚʘʨʽʘʥʪ ʩʧʠʨʪʦʚʦʛʦ ʙʨʦʜʽʥʥʷ ʜʦʟʚʦʣʠʚ ʦʪʨʠʤʘʪʠ 

ʚʟʽʨʝʮʴ ʟ ʥʘʡʚʠʱʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʬʨʫʢʪʦʚʠʭ ʘʨʦʤʘʪʽʚ ʪʘ ʟʙʘʣʘʥʩʦʚʘʥʠʤ 

ʩʤʘʢʦʤ. 

4.1.2. ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʥʦʣʦʛʽʯʥʠʭ ʪʘʥʽʥʽʚ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʩʝʥʩʦʨʥʠʭ ʧʨʦʬʽʣʽʚ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ 

ʌʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ ʚʠʥʘ ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ - ʩʫʯʘʩʥʠʡ ʚʠʢʣʠʢ ʫ 

ʚʠʥʦʨʦʙʥʽʡ ʛʘʣʫʟʽ. ɿʘ ʚʽʜʩʫʪʥʦʩʪʽ ʤʦʞʣʠʚʦʩʪʽ ʚʧʣʠʚʘʪʠ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
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ʚʠʥʦʛʨʘʜʫ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʝʥʦʣʦʛʽʯʥʠʭ ʧʨʘʢʪʠʢ ʜʦʧʦʤʘʛʘʶʪʴ 

ʥʽʚʝʣʶʚʘʪʠ ʚʧʣʠʚ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ. ɼʦʩʣʽʜʞʝʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʥʦʣʦʛʽʯʥʠʭ 

ʪʘʥʽʥʽʚ ʜʣʷ ʚʧʣʠʚʫ ʥʘ ʢʽʥʮʝʚʫ ʷʢʽʩʪʴ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ, ʦʩʦʙʣʠʚʦ 

ʬʦʨʤʫʚʘʥʥʷ ʩʝʥʩʦʨʥʦʛʦ ʧʨʦʬʽʣʶ, ʚʠʷʚʣʷʻʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤ. 

ɺ ʧʨʝʜʩʪʘʚʣʝʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʜʦʟʫʚʘʥʥʷ ʢʦʞʥʦʛʦ ʟ ʝʥʦʣʦʛʽʯʥʠʭ ʪʘʥʽʥʽʚ 

ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ ʫ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʥʘ ʦʢʨʝʤʦ (ʪʘʙʣʠʮʷ 

4.6) ʧʽʩʣʷ ʟʤʽʰʫʚʘʥʥʷ ʪʘ ʚʠʪʨʠʤʢʠ ʧʨʦʪʷʛʦʤ ʛʦʜʠʥʠ ʰʣʷʭʦʤ ʜʝʛʫʩʪʘʮʽʾ. 

ʊʘʙʣʠʮʷ 4.6  

ɼʦʟʫʚʘʥʥʷ ʝʥʦʣʦʛʽʯʥʠʭ ʪʘʥʽʥʽʚ 

  

Taniraisin, 

ʛ/10 ʜʘʣ 

Tanal W2, 

ʛ/10 ʜʘʣ 

Novitan 

lively, ʛ/10 

ʜʘʣ 

Oaktan ɸʊ, 

ʛ/10 ʜʘʣ 

ʂʘʨʘʪ 1,1 0,9 0,7 0,7 

ʎʚʘʡʛʝʣʴʪ 1,1 0,6 0,9 0,4 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʥʦʣʦʛʽʯʥʠʭ ʪʘʥʽʥʽʚ ʥʘ 

ʯʝʨʚʦʥʽ ʩʪʦʣʦʚʽ ʩʫʭ ̔ ʚʠʥʘ ʟ ʩʦʨʪʽʚ ʚʠʥʦʛʨʘʜʫ ʂʘʨʘʪ ʪʘ ʎʚʘʡʛʝʣʴʪ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʟʘʛʘʣʴʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʝʬʝʢʪ ʥʘ ʜʝʛʫʩʪʘʮʽʡʥʫ ʦʮʽʥʢʫ (ʨʠʩ. 

4.7). 

ɼʝʛʫʩʪʘʮʽʡʥʘ ʦʮʽʥʢʘ ʢʦʥʪʨʦʣʴʥʠʭ ʚʟʽʨʮʽʚ ʚʠʥ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ʂʘʨʘʪ 

ʪʘ ʎʚʘʡʛʝʣʴʪ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʥʦʣʦʛʽʯʥʠʭ ʪʘʥʽʥʽʚ, ʩʪʘʥʦʚʠʣʘ 86,2 ʪʘ 87,8 ʙʘʣʠ 

ʚʽʜʧʦʚʽʜʥʦ. 

ɿʘʛʘʣʦʤ, ʥʘʡʢʨʘʱʠʡ ʝʬʝʢʪ ʥʘ ʜʝʛʫʩʪʘʮʽʡʥʫ ʦʮʽʥʢʫ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ 

ʚʟʽʨʮʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʝʥʦʣʦʛʽʯʥʠʭ ʪʘʥʽʥʽʚ Novitan lively ʪʘ Taniraisin. ʈʽʟʥʠʮʷ 

ʫ ʜʝʛʫʩʪʘʮʽʡʥʠʭ ʦʮʽʥʢʘʭ ʩʪʘʥʦʚʠʣʘ 1,3 ʪʘ 1,2 ʙʘʣʠ ʜʣʷ ʚʠʥʘ ʟ ʚʠʥʦʛʨʘʜʫ ʂʘʨʘʪ 

ʽ 0,8 ʪʘ 0,7 ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ ʎʚʘʡʛʝʣʴʪʘ. ɺʘʨʪʦ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʝʥʦʣʦʛʽʯʥʠʭ ʪʘʥʽʥʽʚ ʚʠʨʘʟʥʽʰʝ ʚʧʣʠʥʫʣʦ ʥʘ ʜʝʛʫʩʪʘʮʽʡʥʫ ʦʮʽʥʢʫ ʚʠʥʘ ʟ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʨʘʪ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʢʨʘʱʦʶ ʚʠʭʽʜʥʦʶ ʷʢʽʩʪʶ ʚʠʥʦʛʨʘʜʫ 

ʩʦʨʪʫ ʎʚʘʡʛʝʣʴʪ. 
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ʘ ʂʘʨʘʪ      ʚ ʎʚʘʡʛʝʣʴʪ 

ʈʠʩʫʥʦʢ 4.7. ɺʧʣʠʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʥʦʣʦʛʽʯʥʠʭ ʪʘʥʽʥʽʚ ʥʘ 

ʜʝʛʫʩʪʘʮʽʡʥʫ ʦʮʽʥʢʫ, ʜʝ ʂ1 ï ʢʦʥʪʨʦʣʴʥʠʡ ʚʟʽʨʝʮʴ ʂʘʨʘʪ (ʚʠʥʦ ʟ ʩʦʨʪʫ 

ʂʘʨʘʪ, ʙʝʟ ʝʥʦʣʦʛʽʯʥʠʭ ʪʘʥʽʥʽʚ); ʂ2 ï ʢʦʥʪʨʦʣʴʥʠʡ ʚʟʽʨʝʮʴ ʎʚʘʡʛʝʣʴʪ (ʚʠʥʦ ʟ 

ʩʦʨʪʫ ʎʚʘʡʛʝʣʴʪ, ʙʝʟ ʝʥʦʣʦʛʽʯʥʠʭ ʪʘʥʽʥʽʚ), 1106 ʪʘ 2106 ï ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

Taniraisin; 1204 ʪʘ 2201 - Tanal W2; 1305 ʪʘ 2307 - Novitan lively; 1405 ʪʘ 

2402 - Oaktan ɸʊ. 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʅʘʡʚʠʱʘ ʜʝʛʫʩʪʘʮʽʡʥʘ ʦʮʽʥʢʘ ʜʣʷ ʚʠʥʘ ʟ ʩʦʨʪʫ ʂʘʨʘʪ ʩʪʘʥʦʚʠʣʘ 87,7 

ʙʘʣʽʚ ʫ ʚʟʽʨʮʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʝʥʦʣʦʛʽʯʥʦʛʦ ʪʘʥʽʥʫ Oaktan ɸʊ, ʱʦ ʥʘ 1,5 ʙʘʣʠ 

ʚʠʱʝ ʟʘ ʦʮʽʥʢʫ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʟʽʨʮʷ ʽ ʣʠʰʝ ʥʘ 0,2 ʙʘʣʠ ʚʠʱʝ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ 

Novitan lively. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʚʠʥʦ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʎʚʘʡʛʝʣʴʪ ʟ ʥʘʡʚʠʱʦʶ 

ʜʝʛʫʩʪʘʮʽʡʥʦʶ ʦʮʽʥʢʦʶ 88,6 ʙʘʣʠ ʙʫʚ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ Novitan lively. 

ʇʦʜʘʣʴʰʘ ʦʮʽʥʢʘ ʜʝʩʢʨʠʧʪʦʨʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʧʠʩʦʚʦʛʦ ʤʝʪʦʜʫ 

ʩʝʥʩʦʨʥʦʛʦ ʘʥʘʣʽʟʫ ʜʦʟʚʦʣʠʣʘ ʚʩʪʘʥʦʚʠʪʠ ʜʝʪʘʣʴʥʽʰʫ ʪʝʥʜʝʥʮʽʶ ʟʤʽʥ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʽʟʥʠʭ ʝʥʦʣʦʛʽʯʥʠʭ ʪʘʥʽʥʽʚ (ʨʠʩ. 4.8 ʪʘ ʨʠʩ. 4.9). 

ʉʝʥʩʦʨʥʠʡ ʧʨʦʬʽʣʴ ʯʝʨʚʦʥʦʛʦ ʩʪʦʣʦʚʦʛʦ ʩʫʭʦʛʦ ʚʠʥʘ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ 

ʂʘʨʘʪ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʝʥʦʣʦʛʽʯʥʦʛʦ ʪʘʥʽʥʫ Tanal W2 ʚʽʜʦʙʨʘʞʘʻ ʟʤʽʥʠ ʫ 

ʟʤʝʥʰʝʥʥʽ ʚʽʜʯʫʪʪʷ ʂʘʨʘʤʝʣʽ ʪʘ ʩʫʪʪʻʚʦʤʫ ʟʙʽʣʴʰʝʥʥʽ ʨʽʚʥʷ ʚʽʜʯʫʪʪʷ ʊʘʥʽʥʽʚ. 

ʇʦʜʽʙʥʘ ʥʝʟʥʘʯʥʘ ʟʤʽʥʘ ʫ ʩʝʥʩʦʨʥʦʤʫ ʧʨʦʬʽʣʽ ʢʦʨʝʣʶʻ ʟ ʥʝʚʝʣʠʢʦʶ ʨʽʟʥʠʮʝʶ 
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ʫ 0,7 ʙʘʣʠ ʚ ʜʝʛʫʩʪʘʮʽʡʥʽʡ ʦʮʽʥʮʽ ʪʘ ʢʦʤʝʥʪʘʨʷʤʠ çʧʦʚʥʦʪʽʣʝ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʙʘʣʘʥʩʫè. 

 

ʈʠʩʫʥʦʢ 4.8. ɺʧʣʠʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʝʥʦʣʦʛʽʯʥʠʭ ʪʘʥʽʥʽʚ ʥʘ ʚʠʥʘ 

ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʂʘʨʘʪ, ʜʝ ʂ1 ï ʢʦʥʪʨʦʣʴ, ʙʝʟ ʝʥʦʣʦʛʽʯʥʠʭ ʪʘʥʽʥʽʚ; 1106 ï 

ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ Taniraisin; 1204 - Tanal W2; 1305 - Novitan lively; 1405 - 

Oaktan ɸʊ. 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʂʨʽʤ ʪʦʛʦ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʘʨʦʤʘʪʠ ʌʨʫʢʪʦʚʠʡ, ʏʝʨʚʦʥʽ ʷʛʦʜʠ ʪʘ 

ʉʫʥʠʮʷ ʢʨʘʱʝ ʧʨʦʷʚʣʷʣʠʩʴ ʫ ʚʟʽʨʮʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ Taniraisin. ɿʥʘʯʝʥʥʷ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʘʨʦʤʘʪʽʚ ʐʠʧʰʠʥʘ, ʏʦʨʥʽ ʷʛʦʜʠ ʪʘ ʆʞʠʥʘ ʟʤʝʥʰʠʣʠʩʴ ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ Taniraisin. ɿʘʩʪʦʩʫʚʘʥʥʷ ʽʥʰʠʭ ʝʥʦʣʦʛʽʯʥʠʭ ʪʘʥʽʥʽʚ ʥʘ ʾʭ ʚʽʜʯʫʪʪʷ 

ʥʝ ʚʧʣʠʥʫʣʠ. ʅʘʪʦʤʽʩʪʴ, ʫ ʚʟʽʨʮʷʭ ʟ Taniraisin, Oaktan ɸʊ ʪʘ Novitan lively 

ʟôʷʚʠʚʩʷ ʘʨʦʤʘʪ ɺʠʰʥʷ, ʥʘʡʷʩʢʨʘʚʽʰʝ ʫ ʦʩʪʘʥʥʴʦʤʫ ʚʘʨʽʘʥʪʽ. ɸʨʦʤʘʪ 

ʂʘʨʘʤʝʣʴ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʤʽʥʽʤʘʣʴʥʫ ʦʢʠʩʣʝʥʽʩʪʴ ʚʠʥʘ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ 

ʂʘʨʘʪ, ʟʥʘʯʥʦ ʟʤʝʥʰʠʚʩʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʫʩʽʭ ʝʥʦʣʦʛʽʯʥʠʭ ʪʘʥʽʥʽʚ. 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʩʤʘʢʫ ʪʘ ʂʠʩʣʦʪʥʽʩʪʴ ʚʽʜʯʫʚʘʣʠʩʴ ʢʨʘʱʝ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

Novitan lively ʪʘ Oaktan ɸʊ. ʈʘʟʦʤ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʧʽʜʚʠʱʝʥʥʷʤ ʚʽʜʯʫʪʪʷ ʊʘʥʽʥʽʚ 

ʫ ʩʤʘʢʫ ʪʘ ʩʧʽʣʴʥʠʤʠ ʢʦʤʝʥʪʘʨʷʤʠ çʧʦʚʥʦʪʽʣʝ ʪʘ ʟʙʘʣʘʥʩʦʚʘʥʝè ʢʦʨʝʣʶʻ ʟ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʜʝʛʫʩʪʘʮʽʡʥʠʤʠ ʦʮʽʥʢʘʤʠ 87,5 ʪʘ 87,7 ʙʘʣʽʚ ʚʽʜʧʦʚʽʜʥʦ. 
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ɸʥʘʣʦʛʽʯʥʠʤ ʢʦʤʝʥʪʘʨʝʤ, ʜʝʛʫʩʪʘʮʽʡʥʦʶ ʦʮʽʥʢʦʶ 87,4 ʙʘʣʽʚ, ʚʽʜʯʫʪʪʷʤ 

ʂʠʩʣʦʪʥʦʩʪʽ ʥʘ ʨʽʚʥʽ 3,7 ʪʘ ʚʠʩʦʢʠʤʠ ʉʦʣʦʜʢʽʩʪʴ ʽ ʇʽʩʣʷʩʤʘʢʦʤ ʥʘ ʨʽʚʥʽ 3,5 ʽ 

4,5 (ʷʢ ʽ ʫ Novitan lively) ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʠʡ ʚʟʽʨʝʮʴ ʽʟ Taniraisin. 

 

ʈʠʩʫʥʦʢ 4.9. ɺʧʣʠʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʝʥʦʣʦʛʽʯʥʠʭ ʪʘʥʽʥʽʚ ʥʘ ʚʠʥʘ 

ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʎʚʘʡʛʝʣʴʪ, ʜʝ ʂ2 ï ʢʦʥʪʨʦʣʴ, ʙʝʟ ʝʥʦʣʦʛʽʯʥʠʭ ʪʘʥʽʥʽʚ; 

2106 ï ̔ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ Taniraisin; 2201 - Tanal W2; 2307 - Novitan lively; 2402 

- Oaktan ɸʊ. 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʝʥʦʣʦʛʽʯʥʦʛʦ ʪʘʥʽʥʫ Tanal W2 ʫ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ 

ʯʝʨʚʦʥʦʤʫ ʩʪʦʣʦʚʦʤʫ ʩʫʭʦʤʫ ʚʠʥʽ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʎʚʘʡʛʝʣʴʪ ʩʬʦʨʤʫʚʘʚ 

ʩʝʥʩʦʨʥʠʡ ʧʨʦʬʽʣʴ, ʷʢʠʡ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʢʦʥʪʨʦʣʴʥʦʛʦ ʣʠʰʝ ʫ ʩʤʘʢʫ: 

ʥʠʞʯʠʤʠ ɯʥʪʝʥʩʠʚʥʽʩʪʶ (3 ʧʨʦʪʠ 4), ʉʦʣʦʜʢʽʩʪʶ (2,5 ʧʨʦʪʠ 3) ʽ ʇʽʩʣʷʩʤʘʢʦʤ 

(3,8 ʧʨʦʪʠ 4) ʪʘ ʟʥʘʯʥʦ ʚʠʱʠʤʠ ʊʘʥʽʥʘʤʠ (4 ʽ 3 ʚʽʜʧʦʚʽʜʥʦ). ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ 

ʥʝʟʥʘʯʥʫ ʨʽʟʥʠʮʶ ʫ ʜʝʛʫʩʪʘʮʽʡʥʽʡ ʦʮʽʥʮʽ 87,9 ʧʨʦʪʠ 87,8 ʫ ʢʦʥʪʨʦʣʽ ʪʘ 

ʟʘʛʘʣʴʥʦʶ ʷʢʽʩʪʶ ʚʠʢʦʨʠʩʪʘʥʦʛʦ ʚʠʥʦʛʨʘʜʫ, ʦʩʢʽʣʴʢʠ ʣʘʙʦʨʘʪʦʨʥʦ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʦʟʫʚʘʥʥʷ ʙʫʣʦ ʥʘ ʤʽʥʽʤʘʣʴʥʦʤʫ ʨʝʢʦʤʝʥʜʦʚʘʥʦʤʫ ʚʠʨʦʙʥʠʢʦʤ 

ʨʽʚʥʽ 0,6 ʛ/10ʜʘʣ. 

ɸʨʦʤʘʪʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʚʽʜʯʫʪʪʷ ʩʚʽʞʦʩʪʽ, ʂʚʽʪʢʦʚʠʡ, ɻʚʦʟʜʠʢʘ, 

ʇʽʚʦʥʽʷ, ʇʦʣʫʥʠʮʷ ʪʘ ɺʠʰʥʷ ʥʘʡʢʨʘʱʝ ʧʽʜʢʨʝʩʣʠʣʦ ʟʘʩʪʦʩʫʚʘʥʥʷ Taniraisin. 
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ɺʦʜʥʦʯʘʩ, ʪʨʦʭʠ ʚʠʱʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɯʥʪʝʥʩʠʚʥʦʩʪʽ ʩʤʘʢʫ (4,2 ʧʨʦʪʠ 4 ʫ 

ʢʦʥʪʨʦʣʽ), ʂʠʩʣʦʪʥʦʩʪʽ (4,2 ʧʨʦʪʠ 4) ʪʘ ʇʽʩʣʷʩʤʘʢʫ (4,5 ʧʨʦʪʠ 4) ʽ ʦʮʽʥʢʘ 

ʊʘʥʽʥʽʚ (2,5 ʧʨʦʪʠ 3) ʢʦʨʝʣʶʶʪʴ ʟ ʢʦʤʝʥʪʘʨʷʤʠ çʣʝʛʢʠʡ ʪʘ ʩʚʽʞʠʡè ʽ 

ʜʝʛʫʩʪʘʮʽʡʥʦʶ ʦʮʽʥʢʦʶ 88,5 ʧʨʦʪʠ 87,8. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʚʟʽʨʝʮʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʝʥʦʣʦʛʽʯʥʦʛʦ ʪʘʥʽʥʫ Novitan lively ʟ ʙʣʠʟʴʢʦʶ ʜʝʛʫʩʪʘʮʽʡʥʦʶ ʦʮʽʥʢʦʶ 88,6 

ʚʠʨʽʟʥʷʻʪʴʩʷ ʥʠʞʯʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʂʚʽʪʢʦʚʠʭ ʪʘ ʌʨʫʢʪʦʚʠʭ ʘʨʦʤʘʪʽʚ, 

ʉʦʣʦʜʢʽʩʪʶ ʩʤʘʢʫ, ʧʨʦʪʝ ʚʠʱʠʤ ʚʽʜʯʫʪʪʷʤ ʊʘʥʽʥʽʚ (4 ʧʨʦʪʠ 3) ʪʘ ʟʘʛʘʣʴʥʠʤ 

ʢʦʤʝʥʪʘʨʝʤ çʢʦʤʧʣʝʢʩʥʝ ʪʘ ʟʙʘʣʘʥʩʦʚʘʥʝè.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʠʣʠ ʜʝʢʽʣʴʢʘ ʚʘʞʣʠʚʠʭ 

ʘʩʧʝʢʪʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʥʦʣʦʛʽʯʥʠʭ ʪʘʥʽʥʽʚ ʥʘ ʟʘʚʝʨʰʘʣʴʥʠʭ ʝʪʘʧʘʭ 

ʚʠʨʦʙʥʠʮʪʚʘ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ. ʇʦ ʧʝʨʰʝ, ʷʢʽʩʪʴ ʚʠʥʦʛʨʘʜʫ 

ʚʽʜʽʛʨʘʻ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʫ ʜʝʛʫʩʪʘʮʽʡʥʽʡ ʦʮʽʥʮʽ ʪʘ ʩʝʥʩʦʨʥʦʤʫ ʧʨʦʬʽʣʽ 

ʛʦʪʦʚʦʛʦ ʚʠʥʘ. ʇʦ ʜʨʫʛʝ, ʧʽʜʙʽʨ ʝʥʦʣʦʛʽʯʥʠʭ ʪʘʥʽʥʽʚ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ 

ʪʝʭʥʦʣʦʛʽʾ, ʚʽʜ ʷʢʦʾ ʟʘʣʝʞʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ. ʇʦ ʪʨʝʪʻ, 

ʣʘʙʦʨʘʪʦʨʥʠʡ ʧʽʜʙʽʨ ʚʽʜʧʦʚʽʜʥʦʛʦ ʜʦʟʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʚʠʨʦʙʥʠʯʦʾ ʜʝʛʫʩʪʘʮʽʾ 

ʤʘʻ ʚʽʜʧʦʚʽʜʘʣʴʥʝ ʟʥʘʯʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʧʽʜʙʽʨ ʚʽʜʧʦʚʽʜʥʠʭ ʝʥʦʣʦʛʽʯʥʠʭ ʪʘʥʽʥʽʚ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʠʣʶ ʚʠʥ, ʷʢʠʡ ʦʯʽʢʫʻ ʢʽʥʮʝʚʠʡ ʩʧʦʞʠʚʘʯ ʚʽʜ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʚʠʨʦʙʥʠʢʘ. ɺ ʮʽʣʦʤʫ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʥʦʣʦʛʽʯʥʠʭ ʪʘʥʽʥʽʚ ʧʨʝʜʩʪʘʚʣʷʻ 

ʚʠʧʨʘʚʜʘʥʠʡ ʩʧʦʩʽʙ ʢʦʨʠʛʫʚʘʥʥʷ ʩʝʥʩʦʨʥʦʛʦ ʧʨʦʬʽʣʶ ʪʘ ʜʝʛʫʩʪʘʮʽʡʥʦʾ ʦʮʽʥʢʠ 

ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʥʘ ʟʘʚʝʨʰʘʣʴʥʠʭ ʝʪʘʧʘʭ ʚʠʨʦʙʥʠʮʪʚʘ. ɼʘʥʠʤ 

ʜʦʩʣʽʜʞʝʥʥʷʤ ʚʩʪʘʥʦʚʣʝʥʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʝʥʦʣʦʛʽʯʥʠʭ ʪʘʥʽʥʽʚ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ. ʆʩʦʙʣʠʚʦ, 

ʢʦʣʠ ʥʘ ʷʢʽʩʪʴ ʚʠʥʦʛʨʘʜʫ ʚ ʤʝʞʘʭ ʦʜʥʦʛʦ ʩʝʟʦʥʫ ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ 

ʩʫʪʪʻʚʦ ʚʧʣʠʥʫʪʠ ʥʝ ʤʘʻ ʦʙôʻʢʪʠʚʥʦʾ ʤʦʞʣʠʚʦʩʪʽ. ɿʘʛʘʣʦʤ, ʟʘʩʪʦʩʫʚʘʥʥʷ 

Novitan lively ʪʘ Taniraisin ʜʦʟʚʦʣʠʚ ʦʪʨʠʤʘʪʠ ʯʝʨʚʦʥʽ ʩʪʦʣʦʚʽ ʩʫʭʽ ʚʠʥʘ ʟ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ʂʘʨʘʪ ʪʘ ʎʚʘʡʛʝʣʴʪ ʟ ʙʽʣʴʰ ʚʠʩʦʢʠʤʠ, ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʝʤ, ʜʝʛʫʩʪʘʮʽʡʥʠʤʠ ʦʮʽʥʢʘʤʠ: 0,8 - 1,3 ʪʘ 0,7 - 1,2 ʚʽʜʧʦʚʽʜʥʦ. 

ʇʽʜʚʠʱʠʣʠ ʚʽʜʯʫʪʪʷ ʬʨʫʢʪʦʚʠʭ ʘʨʦʤʘʪʽʚ, ʙʘʣʘʥʩʫ ʢʠʩʣʦʪʥʩ̔ʪɹ ï ʪʘʥʽʥʠ ʪʘ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʤʘʢʫ. 
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4.2. ʋʜʦʩʢʦʥʘʣʝʥʘ ʪʝʭʥʦʣʦʛʯ̔ʥʘ ʩʭʝʤʘ ʚʠʨʦʙʥʠʮʪʚʘ ʯʝʨʚʦʥʠʭ 

ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ 

ʋʜʦʩʢʦʥʘʣʝʥʘ ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʚʠʨʦʙʥʠʮʪʚʘ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ 

ʩʫʭʠʭ ʚʠʥ ʨʦʟʨʦʙʣʝʥʘ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʧʝʨʝʜʥʴʦ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ: 

- ʪʝʦʨʝʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʫ ʨʦʟʜʽʣʽ 1, ʧʫʥʢʪʽ 1.1., ʚʧʣʠʚʫ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʪʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ; 

- ʪʝʦʨʝʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʫ ʨʦʟʜʽʣʽ 1, ʧʫʥʢʪʽ 1.2., ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʪʘ 

ʪʝʥʜʝʥʮʽʡ ʚʠʨʦʙʥʠʮʪʚʘ ʯʝʨʚʦʥʠʭ ʚʠʥ ʚ ʋʢʨʘʾʥʽ ʪʘ ʩʚʽʪʽ; 

- ʪʝʦʨʝʪʠʯʥʦʛʦ ʦʛʣʷʜʫ ʫ ʨʦʟʜʽʣʽ 1, ʧʫʥʢʪʽ 1.3., ʚʠʥʦʛʨʘʜʘʨʩʴʢʦʾ ʪʘ 

ʚʠʥʦʨʦʙʥʦʾ ʩʪʨʘʪʝʛʽʡ ʘʜʘʧʪʘʮʽʾ ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ; 

- ʪʝʦʨʝʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʫ ʨʦʟʜʽʣʽ 1, ʧʫʥʢʪʽ 1.4., ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʠʟɹʢʦʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʨʠʡʦʤʽʚ ʫ ʪʝʭʥʦʣʦʛʽʾ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ 

ʪʠʭʠʭ ʚʠʥ; 

- ʨʦʟʨʦʙʣʝʥʦʛʦ ʪʘ ʨʝʘʣʽʟʦʚʘʥʦʛʦ ʧʣʘʥʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʝʜʩʪʘʚʣʝʥʦʛʦ ʫ 

ʨʦʟʜʽʣʽ 2; 

- ʜʦʩʣʽʜʞʝʥʥʽ ʜʠʥʘʤʽʢʠ ʚʠʟʨʽʚʘʥʥʷ ʚʠʥʦʛʨʘʜʫ ʯʝʨʚʦʥʠʭ ʩʦʨʪʽʚ ʚ 

ʫʤʦʚʘʭ ʪʨʴʦʭ ʨʽʟʥʠʭ ʪʝʨʫʘʨʽʚ ʋʢʨʘʾʥʽ ʚ 2014 ï 2025 ʨʦʢʘʭ, 

ʧʨʝʜʩʪʘʚʣʝʥʦʛʦ ʚ ʨʦʟʜʽʣʽ 3, ʧʫʥʢʪʽ 3.1.; 

- ʜʦʩʣʽʜʞʝʥʥʽ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʩʝʥʩʦʨʥʠʭ ʧʨʦʬʽʣʽʚ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ 

ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʫ ʨʦʟʜʽʣʽ 3, ʧʫʥʢʪʽ 3.2.; 

- ʜʦʩʣʽʜʞʝʥʥʽ ʬʝʥʦʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʪʘ ʢʦʣʴʦʨʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʫ ʨʦʟʜʽʣʽ 3, 

ʧʫʥʢʪʽ 3.3.; 

- ʜʦʩʣʽʜʞʝʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ, 

ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʚ ʨʦʟʜʽʣʽ 4, ʧʫʥʢʪʽ 4.1. 
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ɺʠʥʦʛʨʘʜ  

(ʢʦʥʜʠʮʽʾ ʟʛʽʜʥʦ ɼʉʊʋ 4806:2007) 

  

ʂʦʥʪʨʦʣʴ 1 Ÿ                           Ź 

  

 ɿʙʽʨ ʚʠʥʦʛʨʘʜʫ 
  

 Ź 
  

                             ʉʫʭʠʡ ʣʽʜ Ÿ 

t <= 15ʦC 
ʇʨʠʡʤʘʥʥʷ ʚʠʥʦʛʨʘʜʫ  

(ʟʚʘʞʫʚʘʥʥʷ, ʚʽʜʙʽʨ ʩʝʨʝʜʥʴʦʾ ʧʨʦʙʠ, 

ʨʦʟʚʘʥʪʘʞʫʚʘʥʥʷ) 

   1 

 Ź 
  

 ɻʨʝʙʝʥʝʚʽʜʜʽʣʝʥʥʷ Ÿ ɻʨʝʙʝʥʽ 

 Ź 
  

 ʇʦʜʨʽʙʥʝʥʥʷ 
  

 Ź 
  

ʄʝʪʘʙʽʩʫʣʴʬʽʪ ʢʘʣʽʶ 1ʛ/ʜʘʣ Ÿ 

          ʌʝʨʤʝʥʪ 0,2-0,3 ʛ/ʜʘʣ Ÿ 

t <= 20ʦC 

ʆʭʦʣʦʜʞʝʥʥʷ ʤ'ʷʟʛʠ 

  2 

  Ź 
 

  

                            ʏʂɼ 1 ʛ/ʜʘʣ Ÿ 

t = 12-14ʦʉ 

ʪ=2-3 ʜʦʙʠ 

ʇʽʞʘʞ ʢʦʞʥʽ 12 ʛʦʜʠʥ 

ʉʧʠʨʪʦʚʝ ʙʨʦʜʽʥʥʷ ʤ'ʷʟʛʠ 

 
  

  Ź 
 

  

t = 20ʦʉ ʅʘʛʨʽʚʘʥʥʷ ʤ'ʷʟʛʠ 
 

  

  Ź 
 

  

  ʈʝʤʦʥʪʘʞ 
 

  

  Ź 
 

  

              ɸʢʪʠʚʘʪʦʨ ʙʨʦʜʽʥʥʷ Ÿ 

                             2-4 ʛ/ʜʘʣ  

                            ʏʂɼ 2 ʛ/ʜʘʣ Ÿ 

18ʦʉ<= t <= 28ʦʉ 

ʇʽʞʘʞ ʢʦʞʥʽ 12 ʛʦʜʠʥ 

ʉʧʠʨʪʦʚʝ ʙʨʦʜʽʥʥʷ ʤ'ʷʟʛʠ 

    

 Ź 
  

 ʇʨʝʩʫʚʘʥʥʷ Ÿ ɺʠʯʘʚʢʠ 

 Ź 
  

t = 16-18ʦC ɺʽʜʩʪʦʶʚʘʥʥʷ 
  

 Ź 
  

 ʇʝʨʝʣʠʚʢʘ ʟʽ ʟʥʷʪʪʷʤ ʟ ʦʩʘʜʫ Ÿ ʆʩʘʜ 

 Ź 
  

t = 16-18ʦC ɿʙʝʨʽʛʘʥʥʷ    3 
ʂʦʥʪʨʦʣʴ 2 Ÿ                           Ź 

 
  

                ʝʥʦʣʦʛʽʯʥʠʡ ʪʘʥʽʥ Ÿ ʆʙʨʦʙʢʘ ʝʥʦʣʦʛʽʯʥʠʤ ʪʘʥʽʥʦʤ 
 

  

 Ź   

 ɿʙʝʨʽʛʘʥʥʷ   

 Ź   

 ʈʦʟʣʠʚ 
  

 Ź 
  

 

ʏʝʨʚʦʥʝ ʩʪʦʣʦʚʝ ʩʫʭʝ ʚʠʥʦ ʫ ʧʣʷʰʢʘʭ 

ʥʘ ʨʝʘʣʽʟʘʮʽʶ 

  

ʈʠʩʫʥʦʢ 4.10. ʋʜʦʩʢʦʥʘʣʝʥʘ ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ 

ʩʫʭʠʭ ʚʠʥ. 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 
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ʅʘ ʫʜʦʩʢʦʥʘʣʝʥʽʡ ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʩʭʝʤʽ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʚ 

ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʚ ʋʢʨʘʾʥʽ (ʨʠʩ. 4.10) ʧʨʝʜʩʪʘʚʣʝʥʦ ʟʤʽʥʝʥʽ ʝʪʘʧʠ: 

1. ʇʨʠʡʤʘʥʥʷ ʚʠʥʦʛʨʘʜʫ. 

2. ʉʧʠʨʪʦʚʝ ʙʨʦʜʽʥʥʷ ʤôʷʟʛʠ. 

ʆʙʨʦʙʢʘ ʝʥʦʣʦʛʽʯʥʠʤʠ ʪʘʥʽʥʘʤʠ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ ʧʝʨʝʜ ʨʦʟʣʠʚʦʤ. 

ɼʦʜʘʪʢʦʚʦ, ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʦʙʦʚôʷʟʢʦʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʚʽ ʧʦʟʥʘʯʝʥʽ 

ʪʦʯʢʠ ʢʦʥʪʨʦʣʶ: 

ʂʦʥʪʨʦʣʴ 1 ï ʚʠʥʦʛʨʘʜ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʟʙʦʨʦʤ. 

ʂʦʥʪʨʦʣʴ 2 ï ʚʠʥʦʤʘʪʝʨʽʘʣ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ. 

ɺʽʜʧʦʚʽʜʥʦ, ʛʦʣʦʚʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ʨʦʟʨʦʙʢʠ ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʟʥʘʯʝʥʦ ʦʪʨʠʤʘʥʥʷ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ 

- ɿʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʦʙʨʘʥʦʛʦ ʩʪʠʣʶ; 

- ɿ ʥʠʟʴʢʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʤʘʩʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʬʝʥʦʣʴʥʠʭ ʪʘ 

ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ; 

- ʂʦʨʠʛʫʚʘʥʥʷ ʙʘʞʘʥʠʭ ʢʦʣʴʦʨʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ; 

- ʂʦʨʠʛʫʚʘʥʥʷ ʙʘʞʘʥʠʭ ʩʝʥʩʦʨʥʠʭ ʧʨʦʬʽʣʽʚ; 

- ʅʽʚʝʣʶʚʘʥʥʷ ʚʧʣʠʚʫ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʩʝʟʦʥʫ. 

ʊʦʯʢʠ ʢʦʥʪʨʦʣʶ ʧʝʨʝʜʙʘʯʘʶʪʴ ʜʦʜʘʪʢʦʚʠʡ ʤʦʥʽʪʦʨʠʥʛ ʪʝʤʧʝʨʘʪʫʨʠ, 

ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ ʪʘ ʬʝʥʦʣʴʥʦʛʦ ʟʘʧʘʩʫ ʚʠʥʦʛʨʘʜʫ. 

ʇʽʜ ʯʘʩ ʧʨʠʡʤʘʥʥʷ ʚʠʥʦʛʨʘʜʫ ʚʘʞʣʠʚʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʟ 

ʤʝʪʦʶ ʝʢʩʪʨʘʢʮʽʾ ʬʝʥʦʣʴʥʠʭ, ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʧʽʜʛʦʪʫʚʘʪʠ ʤôʷʟʛʫ ʜʦ 

ʩʧʠʨʪʦʚʦʛʦ ʙʨʦʜʽʥʥʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 12 - 14ʦʉ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʭʦʛʦ ʣʴʦʜʫ 

ʧʽʜ ʯʘʩ ʧʨʠʡʤʘʥʥʷ ʜʦʟʚʦʣʠʪʴ ʰʚʠʜʢʦ ʪʘ ʝʬʝʢʪʠʚʥʦ ʦʭʦʣʦʜʞʫʚʘʪʠ ʚʠʥʦʛʨʘʜ ʪʘ 

ʩʪʚʦʨʶʚʘʪʠ ʽʥʝʨʪʥʫ ʘʪʤʦʩʬʝʨʫ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʩʧʦʥʪʘʥʥʦʛʦ ʟʘʙʨʦʜʞʫʚʘʥʥʷ, 

ʦʢʠʩʥʝʥʥʷ ʪʘ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʧʦʜʘʣʴʰʠʭ ʝʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

ɿʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʘʪʝʨʽʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʚʠʨʦʙʥʠʢʘ 

ʛʨʝʙʝʥʝʚʽʜʜʽʣʝʥʥʷ ʪʘ ʜʨʦʙʣʝʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʽʩʥʫʶʯʠʭ ʧʦʪʫʞʥʦʩʪʷʭ. 

ʉʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʞʠʤʽʚ ʧʨʦʚʝʜʝʥʥʷ ʩʧʠʨʪʦʚʦʛʦ ʙʨʦʜʽʥʥʷ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʚʘʞʣʠʚʽʩʪʴ ʧʨʠʩʢʽʧʣʠʚʦʛʦ ʚʠʙʦʨʫ ʯʠʩʪʠʭ ʢʫʣʴʪʫʨ ʜʨʽʞʜʞʽʚ ʪʘ 
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ʨʝʞʠʤʽʚ ʧʨʦʚʝʜʝʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʨʽʞʜʞʽʚ ʥʝ Saccharomices ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʘʥʘʣʽʟʫ ʧʨʝʜʩʪʘʚʣʝʥʦʛʦ ʫ ʨʦʟʜʽʣʽ 1, ʧʫʥʢʪʽ 1.3., ʧʽʜʪʚʝʨʜʞʫʻ ʘʢʪʫʘʣʴʥʽʩʪʴ 

ʾʭʥʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʢʦʨʠʛʫʚʘʥʥʷ ʚʤʽʩʪʫ ʩʧʠʨʪʫ ʪʘ ʚʧʣʠʚʫ ʥʘ ʚʪʦʨʠʥʥʽ ʪʘ 

ʧʦʙʽʯʥʽ ʧʨʦʜʫʢʪʠ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʨʽʚʥʷʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʯʠʩʪʠʭ ʢʫʣʴʪʫʨ ʜʨʽʞʜʞʽʚ Saccharomices ʪʘ ʧʦʻʜʥʘʥʥʷ ʟ Metshnikowia fructicola 

ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʚʤʽʩʪ ʬʝʥʦʣʴʥʠʭ ʽ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ, ʢʦʣʴʦʨʦʚʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʦʮʽʥʢʠ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʪʨʠʤʫʚʘʥʠʭ ʚʠʥ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ Metshnikowia fructicola Gaia ʦʙˇʨʫʥʪʦʚʘʥʦ ʫ ʨʦʟʜʽʣʽ 4, 

ʧʫʥʢʪʽ 4.1.1., ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʥʘʡʥʠʞʯʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʤʽʩʪʫ ʬʝʥʦʣʴʥʠʭ ʪʘ 

ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʽ ʬʦʨʤʫʚʘʥʥʷ ʢʦʣʴʦʨʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʠʡʦʤʽʚ ʩʧʠʨʪʦʚʦʛʦ ʙʨʦʜʽʥʥʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 12 - 14ʦʉ ʟʛʽʜʥʦ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʢʨʘʱʫ ʝʢʩʪʨʘʢʮʽʶ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ. 

ʇʦʜʦʚʞʝʥʠʡ ʝʪʘʧ ʩʧʠʨʪʦʚʦʛʦ ʙʨʦʜʽʥʥʷ ʟ ʤʘʮʝʨʘʮʽʻʶ ʧʨʠ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ 12 - 14ʦʉ ʜʦʟʚʦʣʷʻ ʚʠʚʽʣʴʥʠʪʠ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʙʘʨʚʥʽ ʨʝʯʦʚʠʥʠ ʪʘ 

ʧʽʜʢʨʝʩʣʠʪʠ ʯʝʨʚʦʥʠʡ ʩʧʝʢʪʨ ʢʦʣʴʦʨʫ. ɼʦʜʘʪʢʦʚʦ, ʜʣʷ ʩʧʠʨʪʦʚʦʛʦ ʙʨʦʜʽʥʥʷ 

ʤôʷʟʛʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ Metshnikowia fructicola Gaia ʪʘ ʪʝʤʧʝʨʘʪʫʨ 12 - 14ʦʉ 

ʚʘʞʣʠʚʦ ʧʨʦʚʦʜʠʪʠ ʝʥʦʣʦʛʽʯʥʽ ʧʨʠʡʦʤʫ ʨʝʤʦʥʪʘʞʫ 50% ʩʫʩʣʘ. 

ɼʨʽʞʜʞʽ Metshnikowia fructicola Gaia ʜʘʶʪʴ ʟʤʦʛʫ ʧʨʦʚʝʩʪʠ ʩʧʠʨʪʦʚʝ 

ʙʨʦʜʽʥʥʷ ʧʨʠ ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ 12 - 14ʦʉ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʨʝʤʦʥʪʘʞʫ ʯʝʨʝʟ ʜʚʽ ʜʦʙʠ ʚʘʞʣʠʚʽ ʜʣʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʫ ʥʘʢʦʧʠʯʝʥʥʷ 

ʙʽʦʤʘʩʠ ʜʨʽʞʜʞʽʚ ʪʘ ʥʘʩʠʯʝʥʥʷ ʩʫʩʣʘ ʢʠʩʥʝʤ ʜʣʷ ʘʢʪʠʚʽʟʘʮʽʾ Saccharomices DV 

10. 

ʇʦʜʘʣʴʰʝ ʧʽʜʽʛʨʽʚʘʥʥʷ ʤôʷʟʛʠ ʚʘʞʣʠʚʝ ʜʣʷ ʘʢʪʠʚʥʽʰʦʾ ʨʦʙʦʪʠ ʜʨʽʞʜʞʽʚ 

DV 10 ʪʘ ʝʢʩʪʨʘʢʮʽʾ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ. ʊʘʢʦʞ ʚʘʞʣʠʚʦ ʚ ʫʤʦʚʘʭ ʚʞʝ 

ʜʝʬʽʮʠʪʫ ʮʫʢʨʽʚ ʚʥʦʩʠʪʠ ʘʢʪʠʚʘʪʦʨʠ ʙʨʦʜʽʥʥʷ. ʇʦʜʘʣʴʰʽ ʧʽʞʘʞ ʪʘ ʨʝʤʦʥʪʘʞ 

ʜʦʟʚʦʣʷʶʪʴ ʽʥʪʝʥʩʠʬʽʢʫʚʘʪʠ ʧʨʦʮʝʩ ʝʢʩʪʨʘʢʮʽʾ ʬʝʥʦʣʴʥʠʭ ʪʘ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ 

ʽ ʥʘʩʠʯʶʚʘʪʠ ʢʠʩʥʝʤ ʩʫʩʣʦ ʜʣʷ ʥʘʢʦʧʠʯʝʥʥʷ ʙʽʦʤʘʩʠ ʜʨʽʞʜʞʽʚ. 

ʅʘ ʝʪʘʧʽ ʟʙʝʨʽʛʘʥʥʷ ʚʘʞʣʠʚʦ ʧʨʦʚʦʜʠʪʠ ʢʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʠ 16 - 18ʦʉ 

ʪʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʂʦʥʪʨʦʣʴ ʩʪʘʥʫ ʩʝʥʩʦʨʥʦʛʦ ʧʨʦʬʽʣʶ 

ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʡʦʛʦ ʢʦʨʠʛʫʚʘʪʠ ʥʘ ʟʘʚʝʨʰʘʣʴʥʠʭ ʝʪʘʧʘʭ ʚʠʨʦʙʥʠʮʪʚʘ. 
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ɺʽʜʧʦʚʽʜʥʦ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʦʣʦʛʽʯʥʠʭ ʪʘʥʽʥʽʚ ʜʘʻ ʟʤʦʛʫ ʧʽʜʚʠʱʝʥʥʷ 

ʩʧʦʞʠʚʯʦʾ ʮʽʥʥʦʩʪʽ ʪʘ ʘʜʘʧʪʘʮʽʾ ʧʽʜ ʙʘʞʘʥʠʡ ʩʪʠʣʴ. ʂʨʽʤ ʪʦʛʦ, ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ 

ʢʣʽʤʘʪʫ, ʝʥʦʣʦʛʽʯʥʽ ʪʘʥʽʥʠ ʜʦʟʚʦʣʷʶʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʷʢʽʩʪʴ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ 

ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʩʝʟʦʥʫ, ʢʦʣʠ ʥʘ ʷʢʽʩʪʴ ʚʠʥʦʛʨʘʜʫ ʩʫʪʪʻʚʦ ʚʧʣʠʥʫʪʠ ʥʝ ʤʘʻ 

ʦʙôʻʢʪʠʚʥʦʾ ʤʦʞʣʠʚʦʩʪʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫʜʦʩʢʦʥʘʣʝʥʘ ʪʝʭʥʦʣʦʛʽʷ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ 

ʧʝʨʝʜʙʘʯʘʻ ʚʧʣʠʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʜʝʢʽʣʴʢʘ ʝʥʦʣʦʛʽʯʥʠʭ ʝʪʘʧʽʚ ʟʤʽʥ ʟʘʣʝʞʥʦ ʚʽʜ 

ʧʦʪʨʝʙ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ ʪʘ ʧʦʩʠʣʝʥʫ ʫʚʘʛʫ ʥʘ ʚʩʪʘʥʦʚʣʝʥʽ ʪʦʯʢʠ ʢʦʥʪʨʦʣʶ. 

ʊʝʭʥʦʣʦʛʽʻʶ ʧʝʨʝʜʙʘʯʝʥʦ ʦʭʦʣʦʜʞʝʥʥʷ ʚʠʥʦʛʨʘʜʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʫʤʦʚ ʩʧʠʨʪʦʚʦʛʦ ʙʨʦʜʽʥʥʷ ʟ ʭʦʣʦʜʥʦʶ ʤʘʮʝʨʘʮʽʻʶ ʪʘ 

ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʥʦʣʦʛʽʯʥʠʭ ʪʘʥʽʥʽʚ ʥʘ ʟʘʚʝʨʰʘʣʴʥʠʭ ʝʪʘʧʘʭ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʪʘ ʧʝʨʝʜ ʨʦʟʣʠʚʦʤ. 

4.3. ɽʢʦʥʦʤʽʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʢʨʽʦʛʝʥʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ 

ʩʫʭʠʭ ʚʠʥ 

ɺ ʫʤʦʚʘʭ ʩʫʯʘʩʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʚʠʨʦʙʥʠʮʪʚʦ ʷʢʽʩʥʠʭ ʚʠʥ ʥʘ ʧʽʚʜʥʽ 

ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ ʜʝʜʘʣʽ ʙʽʣʴʰʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʜʘʪʥʦʩʪʽ ʚʠʥʦʨʦʙʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʠʥʦʛʨʘʜʫ ʧʽʜ 

ʯʘʩ ʟʙʠʨʘʥʥʷ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʧʝʨʚʠʥʥʦʾ ʧʝʨʝʨʦʙʢʠ. ʇʽʜʚʠʱʝʥʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʩʠʨʦʚʠʥʠ ʧʨʠʩʢʦʨʶʶʪʴ ʦʢʠʩʥʽ ʧʨʦʮʝʩʠ, ʘʢʪʠʚʽʟʫʶʪʴ ʥʝʙʘʞʘʥʫ 

ʤʽʢʨʦʬʣʦʨʫ, ʫʩʢʣʘʜʥʶʶʪʴ ʢʦʥʪʨʦʣʴ ʤʘʮʝʨʘʮʽʾ ʪʘ ʙʨʦʜʽʥʥʷ, ʘ ʪʘʢʦʞ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʙʝʨʝʞʝʥʥʷ ʘʨʦʤʘʪʠʯʥʦʛʦ ʧʨʦʬʽʣʶ, ʢʦʣʴʦʨʫ ʪʘ ʟʘʛʘʣʴʥʦʾ ʷʢʦʩʪʽ 

ʤʘʡʙʫʪʥʴʦʛʦ ʚʠʥʘ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʰʚʠʜʢʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʚʠʥʦʛʨʘʜʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ 

ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʧʝʨʝʨʦʙʢʠ.  

ʅʘ ʦʩʥʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʜʦʙʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʫ ʧʝʨʽʦʜ 

2017-2025 ʨʦʢʽʚ ʟ ʤʝʪʝʦʩʪʘʥʮʽʾ ʚ ʆʜʝʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʤʽʩʪʽ ɹʽʣʛʦʨʦʜ-

ɼʥʽʩʪʨʦʚʩʴʢʠʡ (ʨʠʩ. 1.1) ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫ ʧʨʝʜʩʪʘʚʣʝʥʦʛʦ ʫ ʨʦʟʜʽʣʽ 1, 

ʧʫʥʢʪʽ 1.4, ʦʜʥʠʤ ʽʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʨʽʰʝʥʴ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʽ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 
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ʩʫʭʦʛʦ ʣʴʦʜʫ ʪʘ ʢʨʽʦʛʝʥʥʠʭ ʩʠʩʪʝʤ ʦʭʦʣʦʜʞʝʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʟʘʙʝʟʧʝʯʫʻ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʦʜʫʢʪʫ, ʽʥʝʨʪʠʟʘʮʽʶ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʙʘʢʪʝʨʽʦʩʪʘʪʠʯʥʠʡ ʝʬʝʢʪ. ʊʘʢ, ʜʦʮʽʣʴʥʠʤ ʜʦ ʟʘʩʪʫʚʘʥʥʷ ʤʦʞʝ 

ʩʪʘʪʠ ʫʩʪʘʥʦʚʢʘ Cryonomic CIP-5S. ɿʘ ʪʝʭʥʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʾʾ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʪʘʥʦʚʠʪʴ ʜʦ 100 ʢʛ/ʛʦʜ. ɺʘʨʪʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ ʩʪʘʥʦʚʠʪʴ 45 125 

ʻʚʨʦ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʟʥʘʯʥʫ ʚʘʨʪʽʩʪʴ ʪʘʢʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʡʦʛʦ ʧʨʠʜʙʘʥʥʷ ʦʢʨʝʤʦʶ 

ʤʘʣʦʶ ʚʠʥʦʨʦʙʥʝʶ ʻ ʬʽʥʘʥʩʦʚʦ ʩʢʣʘʜʥʠʤ. ʉʘʤʝ ʪʦʤʫ ʜʦʮʽʣʴʥʠʤ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʦʧʝʨʘʮʽʡʥʦʾ ʤʦʜʝʣʽ, ʟʘ ʷʢʦʾ ʫʩʪʘʥʦʚʢʘ ʨʦʟʤʽʱʫʻʪʴʩʷ ʥʘ ʙʘʟʽ 

ʦʜʥʽʻʾ ʚʠʥʦʨʦʙʥʽ, ʘ ʩʫʭʠʡ ʣʽʜ ʘʙʦ ʢʨʽʦʛʝʥʥʠʡ ʨʝʩʫʨʩ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʧʽʣʴʥʦ 

ʛʨʫʧʦʶ ʟ 10 ʚʠʥʦʨʦʙʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʨʦʟʧʦʜʽʣʠʪʠ 

ʽʥʚʝʩʪʠʮʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ, ʟʤʝʥʰʠʪʠ ʧʠʪʦʤʽ ʢʘʧʽʪʘʣʴʥʽ 

ʚʠʪʨʘʪʠ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʫʧ ʜʦ ʽʥʥʦʚʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘʤ, ʷʢʽ 

ʟʘ ʽʥʰʠʭ ʫʤʦʚ ʥʝ ʤʦʛʣʠ ʙ ʾʾ ʚʧʨʦʚʘʜʠʪʠ. 

ʄʝʪʦʶ ʮʴʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ʻ ʝʢʦʥʦʤʽʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʦʧʝʨʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʨʽʦʛʝʥʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

Cryonomic CIP-5S ʜʣʷ 10 ʚʠʥʦʨʦʙʝʥʴ, ʱʦ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ 

ʩʫʭʦʛʦ ʯʝʨʚʦʥʦʛʦ ʚʠʥʘ. 

ɺʠʭʽʜʥʽ ʧʨʠʧʫʱʝʥʥʷ ʪʘ ʧʘʨʘʤʝʪʨʠ ʨʦʟʨʘʭʫʥʢʫ 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʠʡʥʷʪʦ, ʱʦ ʢʦʞʥʘ ʚʠʥʦʨʦʙʥʷ ʚʠʨʦʙʣʷʻ 

10000 ʧʣʷʰʦʢ ʩʫʭʦʛʦ ʯʝʨʚʦʥʦʛʦ ʚʠʥʘ ʤʽʩʪʢʽʩʪʶ 0,75 ʜʤ3 ʥʘ ʨʽʢ. ʆʪʞʝ, 

ʩʫʢʫʧʥʠʡ ʚʠʧʫʩʢ 10 ʚʠʥʦʨʦʙʝʥʴ ʩʪʘʥʦʚʠʪʴ 100 000 ʧʣʷʰʦʢ, ʘʙʦ 75 000 ʜʤ3 

ʚʠʥʘ. ʗʢ ʤʦʜʝʣʴʥʫ ʩʝʨʝʜʥʶ ʮʽʥʫ ʨʝʘʣʽʟʘʮʽʾ ʦʜʥʽʻʾ ʧʣʷʰʢʠ ʧʨʠʡʥʷʪʦ 250 ʛʨʥ. 

ʊʘʢʝ ʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʘʻ ʧʦʤʽʨʥʦ-ʢʦʥʩʝʨʚʘʪʠʚʥʦʤʫ ʨʠʥʢʦʚʦʤʫ ʨʽʚʥʶ ʜʣʷ 

ʫʢʨʘʾʥʩʴʢʠʭ ʩʫʭʠʭ ʯʝʨʚʦʥʠʭ ʚʠʥ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʨʝʙʠ ʫ ʚʠʥʦʛʨʘʜʽ 

ʚʠʢʦʨʠʩʪʘʥʦ ʩʝʨʝʜʥʴʦʛʘʣʫʟʝʚʠʡ ʧʦʢʘʟʥʠʢ ʚʠʭʦʜʫ ʚʠʥʘ ʜʣʷ ʯʝʨʚʦʥʠʭ ʚʠʥ ʥʘ 

ʨʽʚʥʽ 714 ʜʤ3 ʟ 1 ʪ ʚʠʥʦʛʨʘʜʫ. ʎʝ ʚʽʜʧʦʚʽʜʘʻ ʙʣʠʟʴʢʦ 952 ʧʣʷʰʢʘʤ ʧʦ 0,75 ʜʤ3 

ʟ 1 ʪ ʚʠʥʦʛʨʘʜʫ. ʆʪʞʝ, ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 75 000 ʜʤ3 ʚʠʥʘ ʥʝʦʙʭʽʜʥʦ 105,04 ʪ 

ʚʠʥʦʛʨʘʜʫ. ʎʽʥʫ ʚʠʥʦʛʨʘʜʫ ʚ ʨʦʟʨʘʭʫʥʢʫ ʧʨʠʡʥʷʪʦ ʥʘ ʨʽʚʥʽ 30 ʛʨʥ/ʢʛ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʝʨʝʜʥʴʦʨʠʥʢʦʚʦʾ. 
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ɼʣʷ ʦʮʽʥʢʠ ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʦ ʩʪʘʚʢʫ ʜʠʩʢʦʥʪʫ 20 

%. ʏʠʥʥʽ ʧʦʜʘʪʢʦʚʽ ʩʪʘʚʢʠ ʜʣʷ ʋʢʨʘʾʥʠ, ʟʘʢʣʘʜʝʥʽ ʚ ʤʦʜʝʣʴ, ʪʘʢʽ: ʧʦʜʘʪʦʢ ʥʘ 

ʧʨʠʙʫʪʦʢ ʧʽʜʧʨʠʻʤʩʪʚ 18 %, ʙʘʟʦʚʘ ʩʪʘʚʢʘ ʇɼɺ 20 %, ʘʢʮʠʟ ʜʣʷ ʚʠʥ 0,01 ʛʨʥ/ 

ʜʤ3. ʆʬʽʮʽʡʥʠʡ ʢʫʨʩ ʻʚʨʦ ʅɹʋ ʜʣʷ ʧʝʨʝʨʘʭʫʥʢʫ ʚʘʨʪʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ ʧʨʠʡʥʷʪʦ 

ʥʘ ʨʽʚʥʽ 50,3123 ʛʨʥ/ʻʚʨʦ. ɿʛʨʫʧʫʻʤʦ ʚʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʨʦʻʢʪʫ ʫ ʪʘʙʣʠʮ ̔4.7.  

ʇʦʪʨʝʙʘ ʫ ʚʠʥʦʛʨʘʜʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

Qʛʨ = Qʚ / Y                                              (4.1) 

ʜʝ Qʛʨ - ʧʦʪʨʝʙʘ ʫ ʚʠʥʦʛʨʘʜʽ, ʪ;  

Qʚ - ʦʙʩʷʛ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʥʘ, ʣ;  

Y - ʚʠʭʽʜ ʚʠʥʘ ʟ 1 ʪ ʚʠʥʦʛʨʘʜʫ, ʣ/ʪ. 

ʊʘʙʣʠʮʷ 4.7 

ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʝʢʦʥʦʤʽʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʨʦʻʢʪʫ. 

ʇʦʢʘʟʥʠʢ ɿʥʘʯʝʥʥʷ 

ʂʽʣʴʢʽʩʪʴ ʚʠʥʦʨʦʙʝʥʴ 10 

ʈʽʯʥʠʡ ʦʙʩʷʛ ʚʠʨʦʙʥʠʮʪʚʘ ʦʜʥʽʻʾ ʚʠʥʦʨʦʙʥʽ 10 000 ʧʣʷʰʦʢ 

ʄʽʩʪʢʽʩʪʴ ʧʣʷʰʢʠ 0,75 ʜʤ3 

ɿʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʚʠʨʦʙʥʠʮʪʚʘ 100 000 ʧʣʷʰʦʢ 

ɿʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʚʠʥʘ 75 000 ʜʤ3 

ɺʠʭʽʜ ʚʠʥʘ ʟ 1 ʪ ʚʠʥʦʛʨʘʜʫ 714 ʜʤ3/ʪ 

ʅʝʦʙʭʽʜʥʠʡ ʦʙʩʷʛ ʚʠʥʦʛʨʘʜʫ 105,04 ʪ 

ʎʽʥʘ ʚʠʥʦʛʨʘʜʫ 30 ʛʨʥ/ʢʛ 

ʄʦʜʝʣʴʥʘ ʮʽʥʘ 1 ʧʣʷʰʢʠ ʚʠʥʘ 250 ʛʨʥ 

ɺʘʨʪʽʩʪʴ Cryonomic CIP-5S 45 125 ʻʚʨʦ 

ʂʫʨʩ ʅɹʋ 50,3123 ʛʨʥ/ʻʚʨʦ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 4.7 

ʇʦʢʘʟʥʠʢ ɿʥʘʯʝʥʥʷ 

ʉʪʘʚʢʘ ʧʦʜʘʪʢʫ ʥʘ ʧʨʠʙʫʪʦʢ 18 % 

ʉʪʘʚʢʘ ʇɼɺ 20 % 

ɸʢʮʠʟ ʥʘ ʚʠʥʦ 0,01 ʛʨʥ/ʜʤ3 

ʉʪʘʚʢʘ ʜʠʩʢʦʥʪʫ 20 % 

ɻʦʨʠʟʦʥʪ ʦʮʽʥʢʠ 5 ʨʦʢʽʚ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʇʽʜʩʪʘʚʠʚʰʠ ʟʥʘʯʝʥʥʷ, ʦʪʨʠʤʘʻʤʦ: 

Qʛʨ = 75 000 / 714 = 105,04 ʪ  

ɺʘʨʪʽʩʪʴ ʚʠʥʦʛʨʘʜʫ ʜʣʷ ʚʩʽʭ 10 ʚʠʥʦʨʦʙʝʥʴ ʩʪʘʥʦʚʠʪʴ: 

Cʛʨ = Qʛʨ * 1000 * Pʛʨ                                  (4.2) 

ʜʝ Cʛʨ - ʟʘʛʘʣʴʥʘ ʚʘʨʪʽʩʪʴ ʚʠʥʦʛʨʘʜʫ, ʛʨʥ;  

Pʛʨ - ʮʽʥʘ 1 ʢʛ ʚʠʥʦʛʨʘʜʫ, ʛʨʥ. 

Cʛʨ = 105,04 * 1000 * 30 = 3 151 260 ʛʨʥ 

ʈʦʟʨʘʭʫʥʦʢ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʚʠʪʨʘʪ 

ɺʘʨʪʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ Cryonomic CIP-5S ʫ ʛʨʠʚʥʷʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

Ieq = Peq * Kú                                            (4.3) 

ʜʝ Ieq - ʚʘʨʪʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ ʫ ʛʨʠʚʥʷʭ;  

Peq - ʮʽʥʘ ʦʙʣʘʜʥʘʥʥʷ ʚ ʻʚʨʦ;  

Kú - ʢʫʨʩ ʻʚʨʦ, ʛʨʥ/ʻʚʨʦ. 

Ieq = 45 125 * 50,3123 = 2 270 342,54 ʛʨʥ  

ʋ ʩʪʨʫʢʪʫʨʽ ʧʦʯʘʪʢʦʚʠʭ ʽʥʚʝʩʪʠʮʽʡ, ʢʨʽʤ ʚʘʨʪʦʩʪʽ ʦʩʥʦʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, 

ʚʨʘʭʦʚʘʥʦ ʚʠʪʨʘʪʠ ʥʘ ʨʝʟʝʨʚʫʘʨ ʜʣʷ ʨʽʜʢʦʛʦ CO , ʪʨʫʙʦʧʨʦʚʦʜʠ ʪʘ 

ʧʽʜʢʣʶʯʝʥʥʷ, ʤʦʥʪʘʞ ʽ ʧʫʩʢʦʥʘʣʘʛʦʜʞʝʥʥʷ, ʥʘʚʯʘʥʥʷ ʧʝʨʩʦʥʘʣʫ, ʘ ʪʘʢʦʞ 

ʬʦʨʤʫʚʘʥʥʷ ʧʦʯʘʪʢʦʚʦʛʦ ʦʙʦʨʦʪʥʦʛʦ ʨʝʟʝʨʚʫ. ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʧʦʪʨʽʙʥʦ 
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ʨʦʟʨʘʭʫʚʘʪʠ ʩʫʤʫ ʧʦʯʘʪʢʦʚʠʭ ʽʥʚʝʩʪʠʮʽʡ. ɿʘʟʥʘʯʝʥʫ ʩʫʤʫ ʜʦʮʽʣʴʥʦ ʥʘʚʝʩʪʠ ʫ 

ʚʠʛʣʷʜʽ ʪʘʙʣʠʮ ̔4.8. 

ʊʘʙʣʠʮʷ 4.8 

ʉʪʨʫʢʪʫʨʘ ʧʦʯʘʪʢʦʚʠʭ ʽʥʚʝʩʪʠʮʽʡ. 

ʉʪʘʪʪʷ ʽʥʚʝʩʪʠʮʽʡ ʉʫʤʘ, ʛʨʥ 

ʇʨʠʜʙʘʥʥʷ Cryonomic CIP-5S 2 270 342,54 

ʈʝʟʝʨʚʫʘʨ ʜʣʷ ʨʽʜʢʦʛʦ CO 100 000,00 

ʊʨʫʙʦʧʨʦʚʦʜʠ ʪʘ ʧʽʜʢʣʶʯʝʥʥʷ 120 000,00 

ʄʦʥʪʘʞ ʽ ʧʫʩʢʦʥʘʣʘʛʦʜʞʝʥʥʷ 250 000,00 

ʅʘʚʯʘʥʥʷ ʧʝʨʩʦʥʘʣʫ 50 000,00 

ʇʦʯʘʪʢʦʚʠʡ ʦʙʦʨʦʪʥʠʡ ʨʝʟʝʨʚ 100 000,00 

ɿʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʽʥʚʝʩʪʠʮʽʡ 2 890 342,54 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ɿʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʧʦʯʘʪʢʦʚʠʭ ʽʥʚʝʩʪʠʮʽʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ: 

I0 = Ieq + Irez + Itr + Imont + Inav + Iob                         (4.4) 

I0 = 2270342,54 + 100000,00 + 120000,00 + 250000,00 + 50000,00 + 

100000,00 = 2 890 342,54 ʛʨʥ 

ʋ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʥʫ ʚʠʥʦʨʦʙʥʶ ʯʘʩʪʢʘ ʽʥʚʝʩʪʠʮʽʡ ʩʪʘʥʦʚʠʪʴ: 

I1 = I0 / 10                                                       (4.5) 

I1 = 2 890 342,54 / 10 = 289 034,25 ʛʨʥ 

 

ʈʦʟʨʘʭʫʥʦʢ ʚʠʪʨʘʪ ʥʘ ʢʨʽʦʛʝʥʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʋ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʩʝʨʝʜʥʷ ʚʠʪʨʘʪʘ ʩʫʭʦʛʦ ʣʴʦʜʫ ʟʘʢʣʘʜʝʥʘ ʥʘ 

ʨʽʚʥʽ 14-16 ʢʛ ʥʘ 1 ʪ ʚʠʥʦʛʨʘʜʫ ʥʘ 1 ÁC ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ. ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ 

ʧʨʠʡʤʝʤʦ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 15 ʢʛ/ʪĿÁC. ɿʘ ʙʘʟʦʚʠʤ ʩʮʝʥʘʨʽʻʤ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʠʥʦʛʨʘʜʫ ʟʥʠʞʫʻʪʴʩʷ ʥʘ 10 ÁC. 

ʈʽʯʥʘ ʧʦʪʨʝʙʘ ʚ CO  ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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MCO2 = Qʛʨ * NCO2 * ȹT                                  (4.6) 

ʜʝ MCO2 - ʧʦʪʨʝʙʘ ʚ CO , ʢʛ;  

NCO2 - ʥʦʨʤʘ ʚʠʪʨʘʪʠ CO , ʢʛ/ʪĿÁC;  

ȹT - ʚʝʣʠʯʠʥʘ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ÁC. 

MCO2 = 105,04 * 15 * 10 = 15 756,30 ʢʛ 

 

ɼʣʷ ʦʮʽʥʢʠ ʝʢʦʥʦʤʽʯʥʦʾ ʜʦʮʽʣʴʥʦʩʪʽ ʧʦʨʽʚʥʶʻʤʦ ʜʚʘ ʚʘʨʽʘʥʪʠ ʟʘʢʫʧʽʚʣʷ 

ʟʦʚʥʽʰʥʴʦʛʦ ʩʫʭʦʛʦ ʣʴʦʜʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʣʘʩʥʦʾ ʢʨʽʦʛʝʥʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʙʘʟʽ 

Cryonomic CIP-5S.  

ʈʦʟʨʘʭʫʥʢʦʚʫ ʮʽʥʫ ʟʦʚʥʽʰʥʴʦʛʦ ʩʫʭʦʛʦ ʣʴʦʜʫ ʧʨʠʡʥʷʪʦ ʥʘ ʨʽʚʥʽ 3 ʻʚʨʦ ʟʘ 

1 ʢʛ ʪʘ ʧʝʨʝʚʝʜʝʤʦ ʮʶ ʮʽʥʫ ʫ ʛʨʠʚʥʝʚʠʡ ʝʢʚʽʚʘʣʝʥʪ:  

Pdry = 3 * 50,3123 = 150,94 ʛʨʥ/ʢʛ 

ʈʽʯʥʽ ʚʠʪʨʘʪʠ ʥʘ ʟʘʢʫʧʽʚʣʶ ʟʦʚʥʽʰʥʴʦʛʦ ʩʫʭʦʛʦ ʣʴʦʜʫ: 

Cdry = MCO2 * Pdry                                      (4.7) 

Cdry = 15 756,30 * 150,94 = 2 378 207,46 ʛʨʥ 

 

ɼʣʷ ʚʣʘʩʥʦʾ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʨʽʜʢʠʡ CO . ɹʘʟʦʚʫ ʟʘʢʫʧʽʚʝʣʴʥʫ 

ʮʽʥʫ ʨʽʜʢʦʛʦ CO  ʫ ʤʦʜʝʣʽ ʧʨʠʡʥʷʪʦ ʥʘ ʨʽʚʥʽ 7 ʛʨʥ/ʢʛ. ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 1 ʢʛ 

ʩʫʭʦʛʦ ʣʴʦʜʫ ʥʝʦʙʭʽʜʥʦ 2-5 ʢʛ ʨʽʜʢʦʛʦ CO. ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʨʠʡʤʝʤʦ ʩʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 3,5 ʢʛ. ʊʦʜʽ ʚʠʪʨʘʪʠ ʥʘ CO  ʩʪʘʥʦʚʣʷʪʴ: 

Cliq = MCO2 * Pliq                                        (4.8) 

Cliq = 15 756,30 * 3,5 *  7 = 386 029,35 ʛʨʥ 

 

ʂʨʽʤ ʪʦʛʦ, ʜʣʷ ʚʣʘʩʥʦʾ ʩʠʩʪʝʤʠ ʚʨʘʭʦʚʘʥʦ ʚʠʪʨʘʪʠ ʥʘ ʪʝʭʥʽʯʥʝ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ, ʣʦʛʽʩʪʠʢʫ ʨʦʟʚʝʟʝʥʥʷ ʛʦʪʦʚʦʛʦ ʣʴʦʜʫ ʤʽʞ 

ʚʠʥʦʨʦʙʥʷʤʠ ʪʘ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʚʠʪʨʘʪʠ. ʇʽʜʩʫʤʫʻʤʦ ʨʽʯʥʽ 

ʚʠʪʨʘʪʠ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʨʽʦʛʝʥʥʠʤ ʦʭʦʣʦʜʞʝʥʥʷʤ ʫ ʪʘʙʣʠʮ ̔4.9.  
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ʊʘʙʣʠʮʷ 4.9 

ʈʽʯʥʽ ʚʠʪʨʘʪʠ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʨʽʦʛʝʥʥʠʤ ʦʭʦʣʦʜʞʝʥʥʷʤ. 

ʉʪʘʪʪʷ ʚʠʪʨʘʪ 
ɿʦʚʥʽʰʥʽʡ 

ʩʫʭʠʡ ʣʽʜ, ʛʨʥ 

ɺʣʘʩʥʘ 

ʢʨʽʦʛʝʥʥʘ 

ʩʠʩʪʝʤʘ, ʛʨʥ 

ɺʠʪʨʘʪʠ ʥʘ CO /ʩʫʭʠʡ ʣʽʜ 2 378 207,46 386 029,35 

ʊʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ï 482 536,69 

ɽʣʝʢʪʨʦʝʥʝʨʛʽʷ ï 10 000,00 

ʃʦʛʽʩʪʠʢʘ ʨʦʟʚʝʟʝʥʥʷ ï 180 000,00 

ɸʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʦʨʛʘʥʽʟʘʮʽʡʥʽ 

ʚʠʪʨʘʪʠ 
ï 50 000,00 

ʈʘʟʦʤ 2 378 207,46 1 108 566,04 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʈʽʯʥʘ ʝʢʦʥʦʤʽʷ ʥʘ ʩʧʦʩʦʙʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʭʦʣʦʜʞʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ 

ʨʽʟʥʠʮʷ ʤʽʞ ʚʠʪʨʘʪʘʤʠ ʥʘ ʟʦʚʥʽʰʥʽʡ ʩʫʭʠʡ ʣʽʜ ʽ ʚʠʪʨʘʪʘʤʠ ʚʣʘʩʥʦʾ ʢʨʽʦʛʝʥʥʦʾ 

ʩʠʩʪʝʤʠ: 

E1 = Cdry ï Cown                                        (4.9) 

E1 = 2 378 207,46 ï 1 108 566,04 = 1 269 641,42 ʛʨʥ 

 

ɼʨʫʛʠʡ ʝʬʝʢʪ ʧʨʦʻʢʪʫ: ʟʥʠʞʝʥʥʷ ʚʪʨʘʪ ʷʢʦʩʪʽ ʪʘ ʟʨʦʩʪʘʥʥʷ ʨʠʥʢʦʚʦʾ 

ʚʘʨʪʦʩʪʽ ʚʠʥʘ 

ɽʢʦʥʦʤʽʯʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ ʣʠʰʝ 

ʝʢʦʥʦʤʽʻʶ ʥʘ ʚʠʪʨʘʪʘʭ. ɺʘʞʣʠʚʠʤ ʻ ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʚʠʥʦʤʘʪʝʨʽʘʣʫ 

ʟʘʚʜʷʢʠ ʰʚʠʜʢʦʤʫ ʦʭʦʣʦʜʞʝʥʥʶ, ʟʤʝʥʰʝʥʥʶ ʢʦʥʪʘʢʪʫ ʟ ʢʠʩʥʝʤ ʪʘ ʢʨʘʱʦʤʫ 

ʢʦʥʪʨʦʣʶ ʪʝʤʧʝʨʘʪʫʨʠ. ɼʣʷ ʢʦʥʩʝʨʚʘʪʠʚʥʦʾ ʤʦʜʝʣʽ ʧʨʠʡʥʷʪʦ ʜʚʘ ʜʦʜʘʪʢʦʚʽ 

ʝʬʝʢʪʠ: ʟʥʠʞʝʥʥʷ ʚʪʨʘʪ ʷʢʦʩʪʽ ʘʙʦ ʜʝʛʨʘʜʘʮʽʾ ʧʨʦʜʫʢʮʽʾ ʥʘ 2 % ʦʙʩʷʛʫ ʪʘ ʮʽʥʦʚʘ 

ʧʨʝʤʽʷ ʥʘ ʨʽʚʥʽ 1 % ʚʽʜ ʙʘʟʦʚʦʾ ʮʽʥʠ ʨʝʘʣʽʟʘʮʽʾ. 

ɽʬʝʢʪ ʚʽʜ ʟʥʠʞʝʥʥʷ ʚʪʨʘʪ ʷʢʦʩʪʽ: 



167 

E2.1 = Npl * Ŭ * Ppl                                       (4.10) 

ʜʝ Npl - ʢʽʣʴʢʽʩʪʴ ʧʣʷʰʦʢ;  

Ŭ - ʯʘʩʪʢʘ ʟʤʝʥʰʝʥʥʷ ʚʪʨʘʪ;  

Ppl - ʮʽʥʘ 1 ʧʣʷʰʢʠ. 

E2.1 = 100 000 * 0,02 * 250 = 500 000 ʛʨʥ 

 

ɽʬʝʢʪ ʚʽʜ ʮʽʥʦʚʦʾ ʧʨʝʤʽʾ: 

E2.2 = Npl * Ppl * ɓ                                   (4.11) 

ʜʝ ɓ - ʯʘʩʪʢʘ ʮʽʥʦʚʦʾ ʧʨʝʤʽʾ. 

E2.2 = 100 000 * 250 * 0,01 = 250 000 ʛʨʥ  

E2 = E2.1 + E2.2 = 750 000 ʛʨʥ                       (4.12) 

 

ɿʘʛʘʣʴʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʪʘ ʛʨʦʰʦʚʠʡ ʧʦʪʽʢ 

ʉʫʤʘʨʥʠʡ ʨʽʯʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʜʦ ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʩʪʘʥʦʚʠʪʴ: 

Etot = E1 + E2                                      (4.13) 

Etot = 1 269 641,42 + 750 000 = 2 019 641,42 ʛʨʥ  

ʏʠʩʪʠʡ ʨʽʯʥʠʡ ʛʨʦʰʦʚʠʡ ʧʦʪʽʢ ʧʽʩʣʷ ʩʧʣʘʪʠ ʧʦʜʘʪʢʫ ʥʘ ʧʨʠʙʫʪʦʢ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

CF = Etot * (1 ī t)                                      (4.14) 

CF = 2 019 641,42 * 0,82 = 1 656 105,97 ʛʨʥ  

ʋ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʥʫ ʚʠʥʦʨʦʙʥʶ ʯʠʩʪʠʡ ʝʬʝʢʪ ʩʪʘʥʦʚʠʪʴ: 

CF1 = CF / 10                      (4.15) 

CF1 = 1 656 105,97 / 10 = 165 610,60 ʛʨʥ 

ʇʽʜʩʫʤʫʻʤʦ ʚʩʽ ʚʠʷʚʣʝʥʽ ʪʘ ʨʦʟʨʘʭʦʚʘʥʽ ʚʠʛʦʜʠ ʧʨʦʻʢʪʫ ʫ ʪʘʙʣʠʮ ̔4.10.  
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ʊʘʙʣʠʮʷ 4.10 

ʇʽʜʩʫʤʢʦʚʽ ʨʽʯʥʽ ʚʠʛʦʜʠ ʧʨʦʻʢʪʫ. 

ʇʦʢʘʟʥʠʢ ɿʥʘʯʝʥʥʷ, ʛʨʥ 

ɽʢʦʥʦʤʽʷ ʥʘ ʩʧʦʩʦʙʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʨʽʦʛʝʥʥʠʤ 

ʦʭʦʣʦʜʞʝʥʥʷʤ 
1 269 641,42 

ɽʬʝʢʪ ʚʽʜ ʟʥʠʞʝʥʥʷ ʚʪʨʘʪ ʷʢʦʩʪʽ 500 000,00 

ɽʬʝʢʪ ʚʽʜ ʮʽʥʦʚʦʾ ʧʨʝʤʽʾ 250 000,00 

ɿʘʛʘʣʴʥʠʡ ʝʬʝʢʪ ʜʦ ʦʧʦʜʘʪʢʫʚʘʥʥʷ 2 019 641,42 

ʏʠʩʪʠʡ ʨʽʯʥʠʡ ʛʨʦʰʦʚʠʡ ʧʦʪʽʢ 1 656 105,97 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʈʦʟʨʘʭʫʥʦʢ ʧʦʢʘʟʥʠʢʽʚ ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʧʨʠʚʘʙʣʠʚʦʩʪʽ 

ʇʨʦʩʪʠʡ ʧʝʨʽʦʜ ʦʢʫʧʥʦʩʪʽ: 

PP = I0 / CF                                       (4.16) 

ʜʝ I0 = 2 890 342,54 ʛʨʥ; CF = 1 656 105,97 ʛʨʥ. 

PP = 2 890 342,54 / 1 656 105,97 = 1,75 ʨʦʢʫ 

 

ʏʠʩʪʠʡ ʧʨʠʚʝʜʝʥʠʡ ʜʦʭʽʜ: 

NPV = īI0 + Ɇ(CFt / (1 + r) 
t)                     (4.17) 

t = 1é5 

ʜʝ I0 = 2 890 342,54 ʛʨʥ;  

CFt = 1 656 105,97 ʛʨʥ ʱʦʨʦʢʫ;  

r = 0,20. 

ʅʘʚʝʜʝʤʦ ʨʦʟʨʘʭʫʥʦʢ ʜʠʩʢʦʥʪʦʚʘʥʠʭ ʛʨʦʰʦʚʠʭ ʧʦʪʦʢʽʚ ʟʘ ʨʦʢʘʤʠ 

(ʪʘʙʣʠʮʷ 4.11). 
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ʊʘʙʣʠʮʷ 4.11 

ɼʠʩʢʦʥʪʦʚʘʥʽ ʛʨʦʰʦʚʽ ʧʦʪʦʢʠ ʧʨʦʻʢʪʫ. 

ʈʽʢ ʌʦʨʤʫʣʘ ɿʥʘʯʝʥʥʷ, ʛʨʥ 

1 1 656 105,97 / (1 + 0,20)1 1 380 088,31 

2 1 656 105,97 / (1 + 0,20)2 1 150 073,59 

3 1 656 105,97 / (1 + 0,20)3 958 394,66 

4 1 656 105,97 / (1 + 0,20)4 798 662,21 

5 1 656 105,97 / (1 + 0,20)5 665 551,84 

Ɇ ʉʫʤʘ ʜʠʩʢʦʥʪʦʚʘʥʠʭ ʧʦʪʦʢʽʚ 4 952 770,61 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʊʦʜʽ ʯʠʩʪʠʡ ʧʨʠʚʝʜʝʥʠʡ ʜʦʭʽʜ ʩʪʘʥʦʚʠʪʴ: 

NPV = ī2 890 342,54 + 4 952 770,61 = 2 062 428,07 ʛʨʥ. 

NPV = 2 062 428,07 ʛʨʥ 

ʆʩʢʽʣʴʢʠ NPV ʻ ʜʦʜʘʪʥʠʤ, ʧʨʦʻʢʪ ʻ ʝʢʦʥʦʤʽʯʥʦ ʜʦʮʽʣʴʥʠʤ. 

ɯʥʜʝʢʩ ʧʨʠʙʫʪʢʦʚʦʩʪʽ: 

PI = Ɇ(CFt / (1 + r) t) / I0                               (4.18) 

ʜʝ Ɇ(CFt / (1 + r)^t) = 4 952 770,61 ʛʨʥ;  

I0 = 2 890 342,54 ʛʨʥ. 

ʇʽʜʩʪʘʚʣʷʻʤʦ ʟʥʘʯʝʥʥʷ: PI = 4 952 770,61 / 2 890 342,54 = 1,71. 

PI = 1,71 

ɼʠʩʢʦʥʪʦʚʘʥʠʡ ʧʝʨʽʦʜ ʦʢʫʧʥʦʩʪʽ: 

DPP = 2 + (I0 ī ɆPV1-2) / PV3                               (4.19) 

ʜʝ I0 = 2 890 342,54 ʛʨʥ;  

ɆPV1-2 = 2 530 161,89 ʛʨʥ;  

PV3 = 958 394,66 ʛʨʥ. 

ʇʽʜʩʪʘʚʣʷʻʤʦ ʟʥʘʯʝʥʥʷ:  

DPP = 2 + (2 890 342,54 ī 2 530 161,89) / 958 394,66 = 2 + 0,38 = 2,38 ʨʦʢʫ. 

DPP å 2,38 ʨʦʢʫ 

ʈʝʥʪʘʙʝʣʴʥʽʩʪʴ ʽʥʚʝʩʪʠʮʽʡ: 
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ROI = (CF / I0) * 100 %                                 (4.20) 

ʜʝ CF = 1 656 105,97 ʛʨʥ;  

I0 = 2 890 342,54 ʛʨʥ. 

ʇʽʜʩʪʘʚʣʷʻʤʦ ʟʥʘʯʝʥʥʷ:  

ROI = (1 656 105,97 / 2 890 342,54) * 100 % = 57,30 % 

ROI = 57,30 % 

ʆʙʣʽʢʦʚʘ ʥʦʨʤʘ ʧʨʠʙʫʪʢʦʚʦʩʪʽ: 

ARR = (Pavg / Iavg) * 100 %                                 (4.21) 

Pavg = CF - A                                  (4.22) 

A = (I0 - 0,1I0) / 7                                  (4.23) 

ʜʝ CF = 1 656 105,97 ʛʨʥ;  

ʣʽʢʚʽʜʘʮʽʡʥʘ ʚʘʨʪʽʩʪʴ = 10 % ʚʽʜ I0 

0,1I0 = 289 034,25 ʛʨʥ. 

ʇʽʜʩʪʘʚʣʷʻʤʦ ʟʥʘʯʝʥʥʷ:  

A = (2 890 342,54 ī 289 034,25) / 7 = 371 615,47 ʛʨʥ. 

Pavg = 1 656 105,97 ī 371 615,47 = 1 284 490,50 ʛʨʥ. 

Iavg = (I0 + 0,1I0) / 2                                 (4.24) 

ʜʝ I0 = 2 890 342,54 ʛʨʥ; 

0,1I0 = 289 034,25 ʛʨʥ. 

Iavg = (I0 + 0,1I0) / 2 = 1 589 688,40 ʛʨʥ 

ARR = (Pavg / Iavg) * 100 %  

ʜʝ Pavg = 1 284 490,50 ʛʨʥ;  

Iavg = 1 589 688,40 ʛʨʥ. 

ʇʽʜʩʪʘʚʣʷʻʤʦ ʟʥʘʯʝʥʥʷ:  

ARR = (1 284 490,50 / 1 589 688,40) *  100 % = 80,80 %. 

ɺʥʫʪʨʽʰʥʷ ʥʦʨʤʘ ʜʦʭʽʜʥʦʩʪʽ IRR ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʪʘʢʘ ʩʪʘʚʢʘ ʜʠʩʢʦʥʪʫ, 

ʟʘ ʷʢʦʾ ʯʠʩʪʠʡ ʧʨʠʚʝʜʝʥʠʡ ʜʦʭʽʜ ʧʨʦʻʢʪʫ ʜʦʨʽʚʥʶʻ ʥʫʣʶ. ɼʣʷ ʮʴʦʛʦ ʧʨʦʻʢʪʫ 

ʯʠʩʝʣʴʥʠʤ ʤʝʪʦʜʦʤ ʦʪʨʠʤʘʥʦ ʟʥʘʯʝʥʥʷ IRR å 24,72 %. ʆʩʢʽʣʴʢʠ IRR 

ʧʝʨʝʚʠʱʫʻ ʧʨʠʡʥʷʪʫ ʩʪʘʚʢʫ ʜʠʩʢʦʥʪʫ 20 %, ʧʨʦʻʢʪ ʻ ʽʥʚʝʩʪʠʮʽʡʥʦ 

ʧʨʠʚʘʙʣʠʚʠʤ. 
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ʅʘ ʦʩʥʦʚʽ ʨʦʟʨʘʭʦʚʘʥʠʭ ʜʘʥʠʭ ʧʦʢʘʟʥʠʢʠ ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʧʨʠʚʘʙʣʠʚʦʩʪʽ 

ʧʨʦʻʢʪʫ ʩʬʦʨʤʦʚʘʥʦ ʚ ʪʘʙʣʠʮ ̔4.12.  

ʊʘʙʣʠʮʷ 4.12 

ʇʦʢʘʟʥʠʢʠ ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʧʨʦʻʢʪʫ. 

ʇʦʢʘʟʥʠʢ ɿʥʘʯʝʥʥʷ 

ɿʘʛʘʣʴʥʽ ʽʥʚʝʩʪʠʮʽʾ 2 890 342,54 ʛʨʥ 

ʏʠʩʪʠʡ ʨʽʯʥʠʡ ʛʨʦʰʦʚʠʡ ʧʦʪʽʢ 1 656 105,97 ʛʨʥ 

ʇʨʦʩʪʠʡ ʧʝʨʽʦʜ ʦʢʫʧʥʦʩʪʽ (PP) 1,75 ʨʦʢʫ 

ɼʠʩʢʦʥʪʦʚʘʥʠʡ ʧʝʨʽʦʜ ʦʢʫʧʥʦʩʪʽ 

(DPP) 
2,38 ʨʦʢʫ 

ʏʠʩʪʠʡ ʧʨʠʚʝʜʝʥʠʡ ʜʦʭʽʜ (NPV) 2 062 428,07 ʛʨʥ 

ɯʥʜʝʢʩ ʧʨʠʙʫʪʢʦʚʦʩʪʽ (PI) 1,71 

ɺʥʫʪʨʽʰʥʷ ʥʦʨʤʘ ʜʦʭʽʜʥʦʩʪʽ (IRR) 24,72 % 

ʈʝʥʪʘʙʝʣʴʥʽʩʪʴ ʽʥʚʝʩʪʠʮʽʡ (ROI) 57,30 % 

ʆʙʣʽʢʦʚʘ ʥʦʨʤʘ ʧʨʠʙʫʪʢʦʚʦʩʪʽ 

(ARR) 
80,80 % 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʚʝʜʝʥʝ ʝʢʦʥʦʤʽʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʽʜʪʚʝʨʜʞʫʻ 

ʜʦʮʽʣʴʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʦʧʝʨʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʨʽʦʛʝʥʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ Cryonomic CIP-5S ʜʣʷ 10 ʚʠʥʦʨʦʙʝʥʴ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ 

ʟʘʛʘʣʴʥʦʤʫ ʦʙʩʷʟʽ ʽʥʚʝʩʪʠʮʽʡ 2,89 ʤʣʥ ʛʨʥ ʧʨʦʻʢʪ ʟʘʙʝʟʧʝʯʫʻ ʯʠʩʪʠʡ ʨʽʯʥʠʡ 

ʛʨʦʰʦʚʠʡ ʧʦʪʽʢ 1,66 ʤʣʥ ʛʨʥ, ʧʨʦʩʪʠʡ ʧʝʨʽʦʜ ʦʢʫʧʥʦʩʪʽ 1,75 ʨʦʢʫ ʪʘ 

ʜʠʩʢʦʥʪʦʚʘʥʠʡ ʧʝʨʽʦʜ ʦʢʫʧʥʦʩʪʽ 2,38 ʨʦʢʫ. ɼʦʜʘʪʥʝ ʟʥʘʯʝʥʥʷ ʯʠʩʪʦʾ 

ʧʨʠʚʝʜʝʥʦʾ ʚʘʨʪʦʩʪʽ ʥʘ ʨʽʚʥʽ 2,06 ʤʣʥ ʛʨʥ, ʽʥʜʝʢʩ ʧʨʠʙʫʪʢʦʚʦʩʪʽ 1,71 ʪʘ 

ʚʥʫʪʨʽʰʥʷ ʥʦʨʤʘ ʜʦʭʽʜʥʦʩʪʽ 24,72 % ʩʚʽʜʯʘʪʴ ʧʨʦ ʬʽʥʘʥʩʦʚʫ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ 

ʽ ʽʥʚʝʩʪʠʮʽʡʥʫ ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʧʨʦʻʢʪʫ. 
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ʆʪʞʝ, ʟʘʧʨʦʧʦʥʦʚʘʥʝ ʨʽʰʝʥʥʷ ʻ ʝʢʦʥʦʤʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʷʢ ʟ ʧʦʟʠʮʽʾ 

ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʨʽʦʛʝʥʥʠʤ ʦʭʦʣʦʜʞʝʥʥʷʤ, ʪʘʢ ʽ ʟ ʧʦʟʠʮʽʾ 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʚ ʫʤʦʚʘʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ. ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ 

ʧʨʦʻʢʪʫ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ ʤʝʭʘʥʽʟʤʫ ʘʜʘʧʪʘʮʽʾ ʚʠʥʦʨʦʙʝʥʴ ʜʦ ʧʽʜʚʠʱʝʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʚʨʦʞʘʶ, ʧʽʜʚʠʱʝʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ 

ʚʠʥʦʨʦʙʩʪʚʘ ʪʘ ʬʦʨʤʫʚʘʥʥʽ ʧʝʨʝʜʫʤʦʚ ʜʣʷ ʟʨʦʩʪʘʥʥʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ. 

ɺʀʉʅʆɺʂʀ ɼʆ ʈʆɿɼɯʃʋ 4 

1. ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʫʤʦʚ ʩʧʠʨʪʦʚʦʛʦ ʙʨʦʜʽʥʥʷ ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ 

ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʚʩʪʘʥʦʚʠʣʦ ʦʪʨʠʤʘʥʥʷ ʥʘʡʥʠʞʯʦʛʦ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʤʽʩʪʫ ʬʝʥʦʣʴʥʠʭ ʪʘ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʽ ʬʦʨʤʫʚʘʥʥʷ 

ʢʦʣʴʦʨʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥ ̔ʭʦʣʦʜʥʦʾ ʤʘʮʝʨʘʮʽʾ ʟʽ ʩʧʠʨʪʦʚʠʤ 

ʙʨʦʜʽʥʥʷʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 12 - 14ʦʉ ʟ ʯʠʩʪʦʶ ʢʫʣʴʪʫʨʦʶ ʜʨʽʞʜʞʽʚ 

Metshnikowia fructicola Gaia ʪʘ ʧʦʜʘʣʴʰʠʤ ʩʧʠʨʪʦʚʠʤ ʙʨʦʜʽʥʥʷʤ 

Saccharomyces cerevisiae DV 10. ʉʝʥʩʦʨʥʠʡ ʧʨʦʬʽʣʴ ʦʪʨʠʤʘʥʦʛʦ ʚʟʽʨʮʷ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʠʡ ʥʘʡʚʠʱʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʬʨʫʢʪʦʚʠʭ ʘʨʦʤʘʪʽʚ ʪʘ 

ʟʙʘʣʘʥʩʦʚʘʥʠʤ ʩʤʘʢʦʤ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʥʦʣʦʛʽʯʥʠʭ ʪʘʥʽʥʽʚ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʩʝʥʩʦʨʥʠʭ ʧʨʦʬʽʣʽʚ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʚʩʪʘʥʦʚʠʣʠ 

ʜʝʢʽʣʴʢʘ ʚʘʞʣʠʚʠʭ ʘʩʧʝʢʪʽʚ ʥʘ ʟʘʚʝʨʰʘʣʴʥʠʭ ʝʪʘʧʘʭ ʚʠʨʦʙʥʠʮʪʚʘ. ʇʦ ʧʝʨʰʝ, 

ʷʢʽʩʪʴ ʚʠʥʦʛʨʘʜʫ ʚʽʜʽʛʨʘʻ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʫ ʜʝʛʫʩʪʘʮʽʡʥʽʡ ʦʮʽʥʮʽ ʪʘ 

ʩʝʥʩʦʨʥʦʤʫ ʧʨʦʬʽʣʽ ʛʦʪʦʚʦʛʦ ʚʠʥʘ. ʇʦ ʜʨʫʛʝ, ʧʽʜʙʽʨ ʝʥʦʣʦʛʽʯʥʠʭ ʪʘʥʽʥʽʚ ʻ 

ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʪʝʭʥʦʣʦʛʽʾ, ʚʽʜ ʷʢʦʾ ʟʘʣʝʞʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʦʪʦʚʦʾ 

ʧʨʦʜʫʢʮʽʾ. ʇʦ ʪʨʝʪʻ, ʣʘʙʦʨʘʪʦʨʥʠʡ ʧʽʜʙʽʨ ʚʽʜʧʦʚʽʜʥʦʛʦ ʜʦʟʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʚʠʨʦʙʥʠʯʦʾ ʜʝʛʫʩʪʘʮʽʾ ʤʘʻ ʚʽʜʧʦʚʽʜʘʣʴʥʝ ʟʥʘʯʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʧʽʜʙʽʨ 

ʚʽʜʧʦʚʽʜʥʠʭ ʝʥʦʣʦʛʽʯʥʠʭ ʪʘʥʽʥʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʠʣʶ ʚʠʥ, ʷʢʠʡ ʦʯʽʢʫʻ ʢʽʥʮʝʚʠʡ 

ʩʧʦʞʠʚʘʯ ʚʽʜ ʚʽʜʧʦʚʽʜʥʦʛʦ ʚʠʨʦʙʥʠʢʘ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʝʥʦʣʦʛʽʯʥʠʭ ʪʘʥʽʥʽʚ 

ʧʨʝʜʩʪʘʚʣʷʻ ʚʠʧʨʘʚʜʘʥʠʡ ʩʧʦʩʽʙ ʢʦʨʠʛʫʚʘʥʥʷ ʩʝʥʩʦʨʥʦʛʦ ʧʨʦʬʽʣʶ ʪʘ 

ʜʝʛʫʩʪʘʮʽʡʥʦʾ ʦʮʽʥʢʠ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʥʘ ʟʘʚʝʨʰʘʣʴʥʠʭ ʝʪʘʧʘʭ 



173 

ʚʠʨʦʙʥʠʮʪʚʘ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʝʥʦʣʦʛʽʯʥʠʭ ʪʘʥʽʥʽʚ Novitan lively ʪʘ Taniraisin 

ʜʦʟʚʦʣʠʚ ʦʪʨʠʤʘʪʠ ʯʝʨʚʦʥʽ ʩʪʦʣʦʚʽ ʩʫʭʽ ʚʠʥʘ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ʂʘʨʘʪ ʪʘ 

ʎʚʘʡʛʝʣʴʪ ʟ ʙʽʣʴʰ ʚʠʩʦʢʠʤʠ, ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ, ʜʝʛʫʩʪʘʮʽʡʥʠʤʠ 

ʦʮʽʥʢʘʤʠ, ʥʘ 0,8 - 1,3 ʪʘ 0,7 - 1,2 ʚʽʜʧʦʚʽʜʥʦ. ʉʝʥʩʦʨʥʠʡ ʧʨʦʬʽʣʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʚʟʽʨʮʽʚ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʠʡ ʧʽʜʚʠʱʝʥʠʤ ʚʽʜʯʫʪʪʷʤ ʬʨʫʢʪʦʚʠʭ ʘʨʦʤʘʪʽʚ, 

ʙʘʣʘʥʩʫ ʢʠʩʣʦʪʥʽʩʪʴ ï ʪʘʥʽʥʠ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʤʘʢʫ. 

2. ʋʜʦʩʢʦʥʘʣʝʥʦ ʪʝʭʥʦʣʦʛʽʯʥʫ ʩʭʝʤʫ ʚʠʨʦʙʥʠʮʪʚʘ ʯʝʨʚʦʥʠʭ 

ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʥʽʚʝʣʶʚʘʪʠ ʚʧʣʠʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʚ ʨʘʤʢʘʭ 

ʦʜʥʦʛʦ ʩʝʟʦʥʫ ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʥʝʦʙʭʽʜʥʠʭ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʪʘ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʆʭʦʣʦʜʞʝʥʥʷ ʥʘ ʝʪʘʧʽ ʧʨʠʡʤʘʥʥʷ ʚʠʥʦʛʨʘʜʫ 

ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʫʻ ʚʤʽʩʪ ʬʝʥʦʣʴʥʠʭ ʽ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʚ 1,17 ï 1,29 ʪʘ 1,90 ï 

2,27 ʨʘʟʠ, ʟʥʠʞʫʻʪʴʩʷ ʜʦʣʷ ʞʦʚʪʦʛʦ ʧʽʛʤʝʥʪʫ ʪʘ ʧʽʜʚʠʱʫʻʪʴʩʷ ʜʦʣʷ ʩʠʥʴʦʛʦ. 

ʍʦʣʦʜʥʘ ʤʘʮʝʨʘʮʽ ̫̔ ʟ ʩʧʠʨʪʦʚʠʤ ʙʨʦʜʽʥʥʷʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 12 - 14ʦʉ ʟ ʯʠʩʪʦʶ 

ʢʫʣʴʪʫʨʦʶ ʜʨʽʞʜʞʽʚ Metshnikowia fructicola Gaia ʪʘ ʧʦʜʘʣʴʰʠʤ ʩʧʠʨʪʦʚʠʤ 

ʙʨʦʜʽʥʥʷʤ ʟ Saccharomyces cerevisiae DV 10 ʧʽʜʚʠʱʫʻ ʚʽʜʯʫʪʪʷ ʘʨʦʤʘʪʽʚ 

ʯʝʨʚʦʥʠʭ ʷʛʽʜ ʟ 2,2 ï 2,5 ʜʦ 3,2 ï 4,1 ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʘʥʽʥʽʚ ʟ 2,3 ʜʦ 3,8. 

ʈʝʢʦʤʝʥʜʦʚʘʥʘ ʦʙʨʦʙʢʘ ʝʥʦʣʦʛʽʯʥʠʤʠ ʪʘʥʽʥʘʤʠ Novitan lively ʘʙʦ Taniraisin 

ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ ʧʝʨʝʜ ʨʦʟʣʠʚʦʤ ʜʦʟʚʦʣʷ ̒ ʦʪʨʠʤʘʪʠ ʚʠʱʽ ʜʝʛʫʩʪʘʮʽʡʥ ̔

ʦʮʽʥʢʠ, ʥʘ 0,8 - 1,3 ʪʘ 0,7 - 1,2 ʚʽʜʧʦʚʽʜʥʦ, ʧʽʜʚʠʱʠʪʠ ʚʽʜʯʫʪʪʷ ʬʨʫʢʪʦʚʠʭ 

ʘʨʦʤʘʪʽʚ, ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʤʘʢʫ ʪʘ ʙʘʣʘʥʩʫ ʟʥʘʯʝʥʴ ʜʝʩʢʨʠʧʪʦʨʽʚ ʢʠʩʣʦʪʥʽʩʪʴ  ̔

ʪʘʥʽʥʠ. 

3. ʇʨʦʚʝʜʝʥʝ ʝʢʦʥʦʤʽʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʽʜʪʚʝʨʜʞʫʻ ʜʦʮʽʣʴʥʽʩʪʴ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʦʧʝʨʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʨʽʦʛʝʥʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

Cryonomic CIP-5S ʜʣʷ 10 ʚʠʥʦʨʦʙʝʥʴ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʟʘʛʘʣʴʥʦʤʫ ʦʙʩʷʟʽ 

ʽʥʚʝʩʪʠʮʽʡ 2,89 ʤʣʥ ʛʨʥ ʧʨʦʻʢʪ ʟʘʙʝʟʧʝʯʫʻ ʯʠʩʪʠʡ ʨʽʯʥʠʡ ʛʨʦʰʦʚʠʡ ʧʦʪʽʢ 1,66 

ʤʣʥ ʛʨʥ, ʧʨʦʩʪʠʡ ʧʝʨʽʦʜ ʦʢʫʧʥʦʩʪʽ 1,75 ʨʦʢʫ ʪʘ ʜʠʩʢʦʥʪʦʚʘʥʠʡ ʧʝʨʽʦʜ 

ʦʢʫʧʥʦʩʪʽ 2,38 ʨʦʢʫ. ɼʦʜʘʪʥʝ ʟʥʘʯʝʥʥʷ ʯʠʩʪʦʾ ʧʨʠʚʝʜʝʥʦʾ ʚʘʨʪʦʩʪʽ ʥʘ ʨʽʚʥʽ 2,06 

ʤʣʥ ʛʨʥ, ʽʥʜʝʢʩ ʧʨʠʙʫʪʢʦʚʦʩʪʽ 1,71 ʪʘ ʚʥʫʪʨʽʰʥʷ ʥʦʨʤʘ ʜʦʭʽʜʥʦʩʪʽ 24,72 % 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʬʽʥʘʥʩʦʚʫ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʽ ʽʥʚʝʩʪʠʮʽʡʥʫ ʧʨʠʚʘʙʣʠʚʽʩʪʴ 

ʧʨʦʻʢʪʫ. 
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ɺʀʉʅʆɺʂʀ 

1. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ 

ʚʠʥ ʚʩʪʘʥʦʚʣʝʥʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʘʜʘʧʪʘʮʽʡ ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ 

ʰʣʷʭʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʩʤʘʢʦʚʠʭ ʫʧʦʜʦʙʘʥʴ ʩʧʦʞʠʚʘʯʽʚ, ʚʠʙʦʨʫ ʚʠʥʦʛʨʘʜʫ 

ʦʧʪʠʤʘʣʴʥʠʭ ʩʦʨʪʽʚ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʽʚ ʧʝʨʝʨʦʙʢʠ ʥʘ ʝʪʘʧʘʭ ʦʪʨʠʤʘʥʥʷ 

ʩʫʩʣʘ, ʩʧʠʨʪʦʚʦʛʦ ʙʨʦʜʽʥʥʷ ʪʘ ʚʠʪʨʠʤʢʠ.  

2. ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʦʣʦʛʽʶ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʘʪʝʨʽʘʣʽʚ ʪʘ 

ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʧʦʜʘʣʴʰʦʶ ʩʪʘʪʠʩʪʠʯʥʦʶ ʦʙʨʦʙʢʦʶ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ.  

3. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ 2014 ï 2025 ʨʦʢʘʭ ʚ ʫʤʦʚʘʭ ʨʽʟʥʠʭ ʪʝʨʫʘʨʽʚ 

ʋʢʨʘʾʥʠ ʜʘʪʠ ʟʙʦʨʫ ʚʘʨʽʶʚʘʣʠ ʚ ʤʝʞʘʭ ʚʽʜ 6 ʜʦ 43 ʜʥʽʚ ʜʣʷ ʚʠʥʦʛʨʘʜʫ ʨʽʟʥʠʭ 

ʯʝʨʚʦʥʠʭ ʩʦʨʪʽʚ, ʤʘʩʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʫʢʨʽʚ ʚʽʜʨʽʟʥʷʣʠʩʴ ʜʦ 2,4 ï 8,0 ʛ/ʜʤ3. 

ɯʥʪʝʨʚʘʣʠ ʟʥʘʯʝʥʴ ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʠʪʨʦʚʘʥʠʭ ʢʠʩʣʦʪ (3,00 ʛ/ʜʤ3 ʽ 4,60 

ʛ/ʜʤ3) ʪʘ ʧʦʢʘʟʥʠʢʘ ʨʅ (0,18-0,35 ʽ 0,32-0,58) ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ʂʘʙʝʨʥʝ 

ʉʦʚʽʥʴʦʥ ʽ ʄʝʨʣʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʾʭʥʶ ʚʽʜʤʽʥʥʽʩʪʴ ʫ ʘʜʘʧʪʠʚʥʦʩʪʽ ʜʦ ʚʧʣʠʚʫ 

ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʚ ʫʤʦʚʘʭ ʪʝʨʫʘʨʫ ʧʽʚʜʥʷ ʋʢʨʘʾʥʠ. 

4. ɺʠʟʥʘʯʝʥʦ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʩʝʥʩʦʨʥʠʭ ʧʨʦʬʽʣʽʚ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ 

ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ʇʽʥʦ ʅʫʘʨ, ʄʝʨʣʦ, ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ, 

ʂʘʙʝʨʥʝ ʌʨʘʥ, ʂʘʙʝʨʥʝ ʂʦʨʪʽʩ, ʎʚʘʡʛʝʣʴʪ, ʈʫʙʽʥ ɹʦʣʛʘʨʩʴʢʠʡ ʪʘ ʈʝʛʝʥʪ. 

5. ɺʠʟʥʘʯʝʥʦ ʨʝʛʽʦʥʘʣʴʥʽ ʚʘʨʽʘʪʠʚʥʦʩʪʽ ʬʝʥʦʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʋʢʨʘʾʥʠ ʟ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ʇʽʥʦ ʅʫʘʨ, ʄʝʨʣʦ ʪʘ 

ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ. ʉʫʪʪʻʚʦʾ ʢʦʨʝʣʷʮʽʾ ʢʦʣʴʦʨʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʷʢ ʤʽʞ 

ʚʠʥʘʤʠ ʟ ʚʠʥʦʛʨʘʜʫ ʨʽʟʥʠʭ ʩʦʨʪʽʚ, ʪʘʢ ʽ ʤʽʞ ʨʝʛʽʦʥʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ, ʥʝ 

ʚʽʜʟʥʘʯʝʥʦ. 

6. ɺʩʪʘʥʦʚʣʝʥʦ ʚʧʣʠʚ ʫʤʦʚ ʩʧʠʨʪʦʚʦʛʦ ʙʨʦʜʽʥʥʷ ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ 

ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ. 

7. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥ ̫ʭʦʣʦʜʥʦʾ ʤʘʮʝʨʘʮʽʾ ʟʽ ʩʧʠʨʪʦʚʠʤ 

ʙʨʦʜʽʥʥʷʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 12 - 14ʦʉ ʟ ʯʠʩʪʦʶ ʢʫʣʴʪʫʨʦʶ ʜʨʽʞʜʞʽʚ 

Metshnikowia fructicola Gaia ʪʘ ʧʦʜʘʣʴʰʠʤ ʩʧʠʨʪʦʚʠʤ ʙʨʦʜʽʥʥʷʤ 

Saccharomyces cerevisiae DV 10 ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʯʝʨʚʦʥʽ ʩʪʦʣʦʚʽ ʩʫʭʽ ʚʠʥʘ ʟ 
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ʤʝʥʠhʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʤʘʩʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʬʝʥʦʣʴʥʠʭ ʪʘ ʙʘʨʚʥʠʭ 

ʨʝʯʦʚʠʥ ʽ ʬʦʨʤʫʚʘʥʥ ʁʢʦʣʴʦʨʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɺʤʽʩʪ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ 

ʚ ʦʪʨʠʤʘʥʠʭ ʚʠʥʘʭ ʥʘ 17,03% ʚʠʱʝ, ʘ ʙʘʨʚʥʠʭ ʨʝʯʦʚʠʥ ʚ 2,28 ʨʘʟʠ ʙʽʣʴʰʝ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ ʪʘ ʥʘ 8,77% - 19,70% ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ 

ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ. ʉʝʥʩʦʨʥʠʡ ʧʨʦʬʽʣʴ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʠʡ 

ʥʘʡʚʠʱʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʬʨʫʢʪʦʚʠʭ ʘʨʦʤʘʪʽʚ ʪʘ ʟʙʘʣʘʥʩʦʚʘʥʠʤ ʩʤʘʢʦʤ.  

8. ɺʩʪʘʥʦʚʣʝʥʦ ʟʙʽʣʴʰʝʥʥʷ ʜʝʛʫʩʪʘʮʽʡʥʦʾ ʦʮʽʥʢʠ ʥʘ 0,7 ï 1,3 ʙʘʣʠ ʜʣʷ 

ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʟ ʚʠʥʦʛʨʘʜʫ ʣʦʢʘʣʴʥʦʛʦ ʯʝʨʚʦʥʦʛʦ ʩʦʨʪʫ ʧʽʚʜʥʷ 

ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ ʪʘ ʩʦʨʪʫ ʎʚʘʡʛʝʣʴʪ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥ ̔ʝʥʦʣʦʛʽʯʥʠʭ ʪʘʥʽʥʽʚ 

Novitan lively ʪʘ Taniraisin. ʇʨʠ ʮʴʦʤʫ ʚ ʩʝʥʩʦʨʥʦʤʫ ʧʨʦʬʽʣʽ ʟʥʘʯʝʥʥʷ 

ʬʨʫʢʪʦʚʠʭ ʘʨʦʤʘʪʽʚ, ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʤʘʢʫ ʪʘ ʙʘʣʘʥʩʫ ʧʦʢʘʟʥʠʢʽʚ ʜʝʩʢʨʠʧʪʦʨʽʚ 

ʢʠʩʣʦʪʥʽʩʪʴ  ̔ʪʘʥʽʥʠ ʧʽʜʚʠʱʫʚʘʣʠʩʴ. 

9. ʂʦʤʧʣʝʢʩʥʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʠʥʦʛʨʘʜ ʣʦʢʘʣʴʥʦʛʦ ʯʝʨʚʦʥʦʛʦ ʩʦʨʪʫ 

ʧʽʚʜʥʷ ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ. ɺʩʪʘʥʦʚʣʝʥʦ ʤʝʭʘʥʽʯʥʠʡ ʩʢʣʘʜ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʡ 

ʧʦʪʝʥʮʽʘʣ. 

10. ʋʜʦʩʢʦʥʘʣʝʥʦ ʪʝʭʥʦʣʦʛʽʶ ʯʝʨʚʦʥʠʭ ʩʪʦʣʦʚʠʭ ʩʫʭʠʭ ʚʠʥ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʭʦʣʦʜʞʝʥʥʷ ʥʘ ʝʪʘʧʽ ʧʨʠʡʤʘʥʥʷ ʚʠʥʦʛʨʘʜʫ, ʭʦʣʦʜʥʦʶ 

ʤʘʮʝʨʘʮʽʻʶ ʪʘ ʩʧʠʨʪʦʚʠʤ ʙʨʦʜʽʥʥʷʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 12 - 14ʦʉ ʟ ʯʠʩʪʦʶ 

ʢʫʣʴʪʫʨʦʶ ʜʨʽʞʜʞʽʚ Metshnikowia fructicola Gaia ʪʘ ʧʦʜʘʣʴʰʠʤ ʩʧʠʨʪʦʚʠʤ 

ʙʨʦʜʽʥʥʷʤ Saccharomyces cerevisiae DV 10 ʪʘ ʝʥʦʣʦʛʽʯʥʠʭ ʪʘʥʽʥʽʚ Novitan lively 

ʘʙʦ Taniraisin. 

11. ɽʢʦʥʦʤʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʧʨʦʻʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʨʽʦʛʝʥʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ. ʇʨʠ ʟʘʛʘʣʴʥʦʤʫ ʦʙʩʷʟʽ ʽʥʚʝʩʪʠʮʽʡ 2,89 ʤʣʥ ʛʨʥ, ʯʠʩʪʠʡ ʨʽʯʥʠʡ 

ʛʨʦʰʦʚʠʡ ʧʦʪʽʢ 1,66 ʤʣʥ ʛʨʥ, ʧʨʦʩʪʠʡ ʧʝʨʽʦʜ ʦʢʫʧʥʦʩʪʽ 1,75 ʨʦʢʫ ʪʘ 

ʜʠʩʢʦʥʪʦʚʘʥʠʡ ʧʝʨʽʦʜ ʦʢʫʧʥʦʩʪʽ 2,38 ʨʦʢʫ ʟ ʽʥʜʝʢʩʦʤ ʧʨʠʙʫʪʢʦʚʦʩʪʽ 1,71 ʪʘ 

ʚʥʫʪʨʽʰʥʴʦʶ ʥʦʨʤʦ  ʁʜʦʭʽʜʥʦʩʪʽ 24,72 %. 
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