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ɸʅʆʊɸʎɯʗ 

ʍʦʤôʷʢ ʄ. ʄ. ʉʪʚʦʨʝʥʥʷ ʽ ʚʠʚʯʝʥʥʷ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʩʝʣʝʢʮʽʾ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʚ ʫʤʦʚʘʭ ʇʝʨʝʜʢʘʨʧʘʪʪʷ ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ 

ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʥʘʫʢ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ: 06.01.05 ï ʩʝʣʝʢʮʽʷ ʽ 

ʥʘʩʽʥʥʠʮʪʚʦ. ï ɯʥʩʪʠʪʫʪ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʘʛʨʘʨʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠ. ʆʙʨʦʰʠʥʝ, 2026. 

 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʥʘʚʝʜʝʥʦ ʪʝʦʨʝʪʠʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ 

ʧʨʘʢʪʠʯʥʝ ʚʠʨʽʰʝʥʥʷ ʥʘʫʢʦʚʦʛʦ ʟʘʚʜʘʥʥʷ ʱʦʜʦ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ 

ʛʝʥʦʬʦʥʜʫ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ (Dactylis glomerata L.), ʚʠʜʽʣʝʥʥʷ ʜʞʝʨʝʣ 

ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʦʟʥʘʢ, ʬʦʨʤʫʚʘʥʥʷ ʦʟʥʘʢʦʚʦʾ ʢʦʣʝʢʮʽʾ ʪʘ ʩʪʚʦʨʝʥʥʷ ʥʘ 

ʮʽʡ ʦʩʥʦʚʽ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʥʦʚʠʭ ʩʦʨʪʽʚ ʜʣʷ ʫʤʦʚ ʇʝʨʝʜʢʘʨʧʘʪʪʷ. 

ʅʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʪʘ ʨʦʟʨʦʙʣʝʥʦ ʧʽʜʭʦʜʠ ʜʦ ʩʝʣʝʢʮʽʾ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʝʢʦʣʦʛʽʯʥʦʾ ʧʣʘʩʪʠʯʥʦʩʪʽ, ʩʪʘʙʽʣʴʥʦʩʪʽ 

ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʜʫʢʦʚʘʥʦʛʦ ʤʫʪʘʛʝʥʝʟʫ ʜʣʷ ʨʦʟʰʠʨʝʥʥʷ ʩʧʘʜʢʦʚʦʾ 

ʤʽʥʣʠʚʦʩʪʽ ʢʫʣʴʪʫʨʠ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʝʣʝʥʦʾ ʤʘʩʠ, 

ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʥʘʩʽʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʛʝʥʦʪʠʧʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʽ 

ʛʽʜʨʦʪʝʨʤʽʯʥʠʭ ʫʤʦʚ ʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʟʥʘʯʝʥʦ ʘʜʘʧʪʠʚʥʽ ʧʘʨʘʤʝʪʨʠ 

ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʪʘ ʾʭ ʩʝʣʝʢʮʽʡʥʫ ʮʽʥʥʽʩʪʴ ʟʘ ʩʽʥʦʢʽʩʥʦʛʦ ʪʘ ʧʘʩʦʚʠʱʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ. 

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

ʧʨʦʛʨʘʤʘʤʠ, ʤʝʪʫ ʪʘ ʟʘʚʜʘʥʥʷ, ʦʙôʻʢʪ, ʧʨʝʜʤʝʪ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ʅʘ ʾʭ 

ʦʩʥʦʚʽ ʩʬʦʨʤʦʚʘʥʦ ʨʦʙʦʯʫ ʛʽʧʦʪʝʟʫ ʽ ʚʠʩʚʽʪʣʝʥʦ ʥʘʫʢʦʚʫ ʥʦʚʠʟʥʫ ʪʘ 

ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʋ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʧʨʘʮʽ çʉʪʚʦʨʝʥʥʷ ʽ ʚʠʚʯʝʥʥʷ 

ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʩʝʣʝʢʮʽʾ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʚ ʫʤʦʚʘʭ ʇʝʨʝʜʢʘʨʧʘʪʪʷè 
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(ʦʛʣʷʜ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ) ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʚʽʪʯʠʟʥʷʥʠʭ ʽ ʟʘʨʫʙʽʞʥʠʭ 

ʜʞʝʨʝʣ ʫʟʘʛʘʣʴʥʝʥʦ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʩʝʣʝʢʮʽʾ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ, ʨʦʟʢʨʠʪʦ ʾʾ 

ʥʘʨʦʜʥʦʛʦʩʧʦʜʘʨʩʴʢʝ ʟʥʘʯʝʥʥʷ, ʤʦʨʬʦʣʦʛʦ-ʙʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, 

ʝʢʦʣʦʛʽʯʥʫ ʧʣʘʩʪʠʯʥʽʩʪʴ ʽ ʛʝʥʝʪʠʯʥʝ ʨʽʟʥʦʤʘʥʽʪʪʷ. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ 

ʩʪʨʫʢʪʫʨʫ ʛʝʥʦʬʦʥʜʫ ʚʠʜʫ, ʝʢʦʪʠʧʥʫ ʪʘ ʮʠʪʦʛʝʥʝʪʠʯʥʫ ʜʠʬʝʨʝʥʮʽʘʮʽʶ, 

ʧʨʠʥʮʠʧʠ ʬʦʨʤʫʚʘʥʥʷ ʦʟʥʘʢʦʚʠʭ ʽ ʙʘʟʦʚʠʭ ʢʦʣʝʢʮʽʡ ʫ ʩʚʽʪʦʚʠʭ ʽ 

ʥʘʮʽʦʥʘʣʴʥʠʭ ʛʝʥʙʘʥʢʘʭ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʜʦʩʷʛʥʝʥʥʷ ʩʝʣʝʢʮʽʾ ʚ ʋʢʨʘʾʥʽ ʪʘ ʟʘ 

ʢʦʨʜʦʥʦʤ ʽ ʚʠʟʥʘʯʝʥʦ ʧʨʽʦʨʠʪʝʪʥʽ ʥʘʧʨʷʤʠ ʩʪʚʦʨʝʥʥʷ ʩʦʨʪʽʚ ʥʦʚʦʛʦ 

ʧʦʢʦʣʽʥʥʷ ʟ ʧʽʜʚʠʱʝʥʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʘʜʘʧʪʠʚʥʽʩʪʶ ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʶ ʚ 

ʫʤʦʚʘʭ ʇʝʨʝʜʢʘʨʧʘʪʪʷ. 

ʋ ʜʨʫʛʦʤʫ ʨʦʟʜʽʣʽ çʋʤʦʚʠ, ʤʘʪʝʨʽʘʣ ʪʘ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʴè ʥʘʚʝʜʝʥʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʘʛʨʦʢʣʽʤʘʪʠʯʥʠʭ ʽ ˇʨʫʥʪʦʚʠʭ ʫʤʦʚ 

ʇʝʨʝʜʢʘʨʧʘʪʪʷ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘ 2011ï2025 ʨʨ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʽʩʪʦʪʥʫ ʤʽʞʨʽʯʥʫ ʤʽʥʣʠʚʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʡ ʢʽʣʴʢʦʩʪʽ 

ʦʧʘʜʽʚ; ʟʥʘʯʝʥʥʷ ʛʽʜʨʦʪʝʨʤʽʯʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʚʘʨʽʶʚʘʣʠ ʚ ʤʝʞʘʭ 1,1ï2,2, ʱʦ 

ʚʽʜʧʦʚʽʜʘʣʦ ʫʤʦʚʘʤ ʚʽʜ ʜʦʩʪʘʪʥʴʦʛʦ ʜʦ ʥʘʜʤʽʨʥʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʡ ʟʘʙʝʟʧʝʯʠʣʦ 

ʦʙôʻʢʪʠʚʥʫ ʦʮʽʥʢʫ ʘʜʘʧʪʠʚʥʦʩʪʽ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʨʦʷʚʫ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ 

ʦʟʥʘʢ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. ʇʦʜʘʥʦ ʩʝʣʝʢʮʽʡʥʫ ʩʭʝʤʫ ʜʦʩʣʽʜʞʝʥʴ ʽ ʤʝʪʦʜʠʢʠ 

ʦʮʽʥʶʚʘʥʥʷ ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʠʭ ʪʘ ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ɺʠʢʦʨʠʩʪʘʥʦ 

ʰʠʨʦʢʠʡ ʛʝʥʦʬʦʥʜ ʟʨʘʟʢʽʚ ʨʽʟʥʦʛʦ ʝʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʩʝʣʝʢʮʽʡʥʠʭ ʽ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ 

ʤʝʪʦʜʽʚ. 

ʋ ʪʨʝʪʴʦʤʫ ʨʦʟʜʽʣʽ çʇʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʢʦʨʤʦʚʘ ʮʽʥʥʽʩʪʴ ʪʘ 

ʤʦʨʬʦʙʽʦʤʝʪʨʽʷ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʷʢ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʩʝʣʝʢʮʽʾè 

ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ 85 ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘ 

ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʠʤʠ, ʧʨʦʜʫʢʪʠʚʥʠʤʠ ʪʘ ʢʦʨʤʦʚʠʤʠ ʦʟʥʘʢʘʤʠ ʚ ʫʤʦʚʘʭ 

ʇʝʨʝʜʢʘʨʧʘʪʪʷ. ɺʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʥʫ ʛʝʥʦʪʠʧʦʚʫ ʤʽʥʣʠʚʽʩʪʴ: ʫʨʦʞʘʡʥʽʩʪʴ 

ʟʝʣʝʥʦʾ ʤʘʩʠ ʩʪʘʥʦʚʠʣʘ 27,3ï43,5 ʪ/ʛʘ, ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ï 5,05ï8,8 ʪ/ʛʘ, ʥʘʩʽʥʥʷ 

ï 0,205ï0,700 ʪ/ʛʘ; ʤʘʩʘ 1000 ʥʘʩʽʥʠʥ ï 0,83ï1,24 ʛ; ʢʽʣʴʢʽʩʪʴ ʥʘʩʽʥʠʥ ʫ ʚʦʣʦʪʽ 

ï 170ï348 ʰʪ.; ʚʤʽʩʪ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ ï 7,1ï13,6 %. 
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ɺʠʜʽʣʝʥʦ ʧʝʨʩʧʝʢʪʠʚʥʽ ʟʨʘʟʢʠ ʟ ʚʠʩʦʢʦʶ ʥʘʩʽʥʥʻʚʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 

(ˉ 245, ˉ 126, ˉ 269, ɼʇ 277, Velinta, ˉ 2076), ʧʽʜʚʠʱʝʥʠʤ ʫʤʽʩʪʦʤ 

ʧʨʦʪʝʾʥʫ (Reda, ɼʇ 292, ɼʇ 384, Cambila, ˉ 267) ʪʘ ʚʠʩʦʢʦʶ ʢʦʨʤʦʚʦʶ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ (Anksta, ˉ 1524, ˉ 883, ˉ 912). 

ʂʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ ʜʦʟʚʦʣʠʚ ʜʠʬʝʨʝʥʮʽʶʚʘʪʠ ʤʘʪʝʨʽʘʣ ʥʘ ʛʨʫʧʠ ʟ 

ʚʠʩʦʢʠʤ, ʩʝʨʝʜʥʽʤ ʽ ʧʦʥʠʞʝʥʠʤ ʨʽʚʥʝʤ ʧʨʦʷʚʫ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʦʟʥʘʢ ʪʘ 

ʚʠʦʢʨʝʤʠʪʠ ʛʝʥʦʪʠʧʠ ʟ ʦʧʪʠʤʘʣʴʥʠʤ ʧʦʻʜʥʘʥʥʷʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, 

ʢʨʫʧʥʦʥʘʩʽʥʥʦʩʪʽ ʡ ʘʜʘʧʪʠʚʥʦʩʪʽ. 

ʉʬʦʨʤʦʚʘʥʦ ʦʟʥʘʢʦʚʫ ʢʦʣʝʢʮʽʶ (62 ʟʨʘʟʢʠ), ʢʦʤʧʣʝʢʩʥʦ ʦʮʽʥʝʥʫ ʟʘ 19 

ʦʟʥʘʢʘʤʠ, ʪʘ ʚʽʜʽʙʨʘʥʦ ʚʽʩʽʤ ʛʝʥʦʪʠʧʽʚ, ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʫ ʅʘʮʽʦʥʘʣʴʥʦʤʫ 

ʢʘʪʘʣʦʟʽ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ. ɺʠʜʽʣʝʥʽ ʟʨʘʟʢʠ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʷʢ ʚʠʭʽʜʥʠʡ ʤʘʪʝʨʽʘʣ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʽ ʘʜʘʧʪʦʚʘʥʠʭ ʩʦʨʪʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. 

ʋ ʯʝʪʚʝʨʪʦʤʫ ʨʦʟʜʽʣʽ çʉʪʚʦʨʝʥʥʷ ʪʘ ʦʮʽʥʢʘ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʥʘ ʦʩʥʦʚʽ ʢʦʣʝʢʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʡ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʤʫʪʘʛʝʥʝʟʫè ʚʠʩʚʽʪʣʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʦʮʽʥʢʠ ʚʠʭʽʜʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʥʘ ʦʩʥʦʚʽ ʢʦʣʝʢʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, ʩʢʣʘʜʥʦʛʽʙʨʠʜʥʠʭ 

ʧʦʧʫʣʷʮʽʡ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʫʪʘʛʝʥʝʟʫ. ʋ ʧʨʦʮʝʩʽ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ 

ʚʽʜʽʙʨʘʥʦ 70 ʩʝʣʝʢʮʽʡʥʦ ʮʽʥʥʠʭ ʙʽʦʪʠʧʽʚ, ʟ ʷʢʠʭ 40 ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ 9 ʩʢʣʘʜʥʦʛʽʙʨʠʜʥʠʭ ʧʦʧʫʣʷʮʽʡ ʜʣʷ ʧʘʩʦʚʠʱʥʦʛʦ, ʩʽʥʦʢʽʩʥʦʛʦ ʪʘ 

ʩʽʥʦʢʽʩʥʦ-ʧʘʩʦʚʠʱʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʋ ʩʫʤʽ ʟʘ ʜʚʘ ʫʢʦʩʠ 11 ʟʨʘʟʢʽʚ 

ʧʝʨʝʚʠʱʠʣʠ  ʩʪʘʥʜʘʨʪ  ɼʨʦʛʦʙʠʯʘʥʢʘ  ʟʘ ʟʘʛʘʣʴʥʦʶ ʤʘʩʦʶ ʨʦʩʣʠʥ  ʥʘ 3,2ï

46,1 %. ʅʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʟʘ ʢʦʤʧʣʝʢʩʦʤ ʤʦʨʬʦ-ʧʨʦʜʫʢʪʠʚʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʚʠʟʥʘʯʝʥʦ ʧʦʧʫʣʷʮʽʾ ʇ-2, ʉ-5 ʽ ʉʇ-7, ʫ ʷʢʠʭ ʟʘʛʘʣʴʥʘ ʤʘʩʘ 

ʨʦʩʣʠʥʠ ʧʝʨʝʚʠʱʫʚʘʣʘ ʩʪʘʥʜʘʨʪ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 45,8; 30,1 ʪʘ 10,1 %, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭ ʚʠʩʦʢʠʡ ʘʜʘʧʪʠʚʥʠʡ ʽ ʧʨʦʜʫʢʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ. 

ʇʦʢʘʟʘʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʥʜʫʢʦʚʘʥʦʛʦ ʤʫʪʘʛʝʥʝʟʫ ʝʪʠʣʝʥʽʤʽʥʦʤ ʷʢ 

ʩʧʦʩʦʙʫ ʨʦʟʰʠʨʝʥʥʷ ʩʧʘʜʢʦʚʦʾ ʤʽʥʣʠʚʦʩʪʽ ʢʫʣʴʪʫʨʠ. ʋ ʧʦʢʦʣʽʥʥʷʭ ʄ1ïʄ3 

ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʟʦʟʘʣʝʞʥʠʡ ʭʘʨʘʢʪʝʨ ʜʽʾ ʤʫʪʘʛʝʥʫ. ʅʘʡʨʝʟʫʣʴʪʘʪʠʚʥʽʰʦʶ 

ʚʠʷʚʠʣʘʩʷ ʢʦʥʮʝʥʪʨʘʮʽʷ 0,005 %, ʟʘ ʷʢʦʾ ʩʝʨʝʜʥʷ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ 
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ʩʪʘʥʦʚʠʣʘ 64,7 ʪ/ʛʘ (+22,0 ʪ/ʛʘ ʜʦ ʢʦʥʪʨʦʣʶ), ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ï 12,85 ʪ/ʛʘ 

(+5,02 ʪ/ʛʘ), ʥʘʩʽʥʥʷ ï 0,733 ʪ/ʛʘ (+0,203 ʪ/ʛʘ). ʇʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʦ 

0,01ï0,02 % ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʟʨʦʩʪʘʥʥʷʤ ʯʘʩʪʦʪʠ ʜʝʧʨʝʩʠʚʥʠʭ ʬʝʥʦʪʠʧʽʚ ʽ 

ʟʥʠʞʝʥʥʷʤ ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʨʦʷʚʫ ʦʟʥʘʢ. 

ʋʩʪʘʥʦʚʣʝʥʦ ʪʽʩʥʽ ʢʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ ʤʽʞ ʤʦʨʬʦ-ʧʨʦʜʫʢʪʠʚʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ: ʤʽʞ ʟʘʛʘʣʴʥʦʶ ʤʘʩʦʶ ʨʦʩʣʠʥʠ ʪʘ ʤʘʩʦʶ ʣʠʩʪʢʽʚ ʽ ʫʢʦʨʦʯʝʥʠʭ 

ʧʘʛʦʥʽʚ (r = 0,92), ʤʽʞ ʟʘʛʘʣʴʥʦʶ ʤʘʩʦʶ ʽ ʢʽʣʴʢʽʩʪʶ ʧʘʛʦʥʽʚ (r = 0,68), ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻ ʚʠʟʥʘʯʘʣʴʥʫ ʨʦʣʴ ʦʙʣʠʩʪʚʣʝʥʦʩʪʽ ʪʘ ʢʫʱʠʩʪʦʩʪʽ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʢʦʨʤʦʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʅʘʩʽʥʥʻʚʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʬʦʨʤʫʻ ʚʽʜʥʦʩʥʦ 

ʘʚʪʦʥʦʤʥʠʡ ʙʣʦʢ ʽ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʘ ʟ ʤʘʩʦʶ 1000 ʥʘʩʽʥʠʥ (r = 0,79). ɺʠʷʚʣʝʥʦ 

ʚʠʩʦʢʫ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʩʝʣʝʢʮʽʡʥʠʭ ʽʥʜʝʢʩʽʚ, ʟʦʢʨʝʤʘ ʤʝʢʩʠʢʘʥʩʴʢʦʛʦ (r = 

0,908 ʟ ʫʨʦʞʘʡʥʽʩʪʶ ʥʘʩʽʥʥʷ) ʪʘ ʽʥʜʝʢʩʫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ (r = 0,861 ʟ ʜʦʚʞʠʥʦʶ 

ʚʦʣʦʪʽ), ʱʦ ʦʙˇʨʫʥʪʦʚʫʻ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʥʝʧʨʷʤʠʭ ʢʨʠʪʝʨʽʾʚ ʜʦʙʦʨʫ. 

ʉʫʢʫʧʥʽʩʪʴ ʫʩʪʘʥʦʚʣʝʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʧʽʜʪʚʝʨʜʞʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʧʦʻʜʥʘʥʥʷ ʢʦʣʝʢʮʽʡʥʦʛʦ ʜʦʙʦʨʫ ʪʘ ʽʥʜʫʢʦʚʘʥʦʛʦ ʤʫʪʘʛʝʥʝʟʫ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʩʝʣʝʢʮʽʡʥʦ ʮʽʥʥʦʛʦ, ʘʜʘʧʪʠʚʥʦʛʦ ʡ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʜʣʷ ʫʤʦʚ ʇʝʨʝʜʢʘʨʧʘʪʪʷ. 

ʋ ʧôʷʪʦʤʫ ʨʦʟʜʽʣʽ çɽʢʦʣʦʛʽʯʥʘ ʘʜʘʧʪʠʚʥʽʩʪʴ ʡ ʤʦʜʝʣʴ ʩʦʨʪʫ ʛʨʷʩʪʠʮʽ 

ʟʙʽʨʥʦʾè ʧʦʜʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʦʾ ʧʣʘʩʪʠʯʥʦʩʪʽ, ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ 

ʘʜʘʧʪʠʚʥʦʩʪʽ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʟʘ ʚʨʦʞʘʡʥʽʩʪʶ ʟʝʣʝʥʦʾ ʤʘʩʠ (2012ï2016 

ʨʨ.), ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ (2015ï2017 ʨʨ.) ʽ ʥʘʩʽʥʥʷ (2016ï2020 ʨʨ.) ʚ ʫʤʦʚʘʭ 

ʢʦʥʪʨʘʩʪʥʠʭ ʛʽʜʨʦʪʝʨʤʽʯʥʠʭ ʨʦʢʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ ʽʩʪʦʪʥʠʡ ʚʧʣʠʚ ʬʘʢʪʦʨʽʚ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʚʟʘʻʤʦʜʽʾ çʛʝʥʦʪʠʧ ï ʩʝʨʝʜʦʚʠʱʝè (ʈ < 0,01) ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ʋ 2012ï2016 ʨʨ. ʩʝʨʝʜʥʷ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ ʟʤʽʥʶʚʘʣʘʩʷ ʚʽʜ 27,0 

ʜʦ 38,9 ʪ/ʛʘ ʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʨʦʢʫ. ʅʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʟʘʙʝʟʧʝʯʠʣʠ ʟʨʘʟʢʠ ˉ 904 (36,7 ʪ/ʛʘ), ˉ 905 (33,6 ʪ/ʛʘ), ˉ 913 (33,5 ʪ/ʛʘ), ˉ 

912 (33,1 ʪ/ʛʘ) ʪʘ ˉ 992 (33,0 ʪ/ʛʘ), ʷʢʽ ʧʝʨʝʚʠʱʠʣʠ ʩʪʘʥʜʘʨʪ ɼʨʦʛʦʙʠʯʘʥʢʘ 

(31,3 ʪ/ʛʘ) ʥʘ 1,7ï5,4 ʪ/ʛʘ. ɺʠʩʦʢʦʶ ʝʢʦʣʦʛʽʯʥʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ (b  = 1,39ï1,78) 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʟʨʘʟʢʠ ˉ 905, ˉ 751, ˉ 902, ˉ 991 ʪʘ ˉ 912, ʪʦʜʽ ʷʢ 
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ʥʘʡʙʽʣʴʰ ʩʪʘʙʽʣʴʥʠʤʠ ʟʘ ʧʦʢʘʟʥʠʢʦʤ S Į ʙʫʣʠ ˉ 913, ˉ 991 ʽ ˉ 989. 

ʅʘʡʚʠʱʫ ʛʦʤʝʦʩʪʘʪʠʯʥʽʩʪʴ ʽ ʤʽʥʽʤʘʣʴʥʫ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʫʨʦʞʘʡʥʦʩʪʽ 

ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʟʨʘʟʢʽʚ ˉ 993, ˉ 943, ˉ 992, ˉ 988 ʪʘ ˉ 989. 

ɿʘ ʫʨʦʞʘʡʥʽʩʪʶ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ (2015ï2017 ʨʨ.) ʽʥʪʝʛʨʘʣʴʥʘ ʦʮʽʥʢʘ 

ʜʦʟʚʦʣʠʣʘ ʚʠʜʽʣʠʪʠ ʥʘʡʙʽʣʴʰ ʮʽʥʥʽ ʟʨʘʟʢʠ ˉ 902 (6,209 ʪ/ʛʘ), ˉ 1504 (5,803 

ʪ/ʛʘ) ʪʘ ˉ 1514, ʷʢʽ ʧʦʻʜʥʫʚʘʣʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʽ 

ʩʪʘʙʽʣʴʥʽʩʪʶ  ʾʾ  ʨʝʘʣʽʟʘʮʽʾ.  ɿʘ ʦʪʘʚʦʶ  ʥʘʡʙʽʣʴʰ  ʘʜʘʧʪʦʚʘʥʠʤʠ  ʚʠʷʚʠʣʠʩʷ  

ˉ 1504, ˉ 1514, ˉ 1595 ʪʘ ˉ 902. 

ʋ 2016ï2020 ʨʨ. ʫʨʦʞʘʡʥʽʩʪʴ ʥʘʩʽʥʥʷ ʚʘʨʽʶʚʘʣʘ ʚ ʤʝʞʘʭ 0,110ï0,594 

ʪ/ʛʘ (ʩʝʨʝʜʥʻ 0,341 ʪ/ʛʘ). ʅʘʡʚʠʱʫ ʩʝʨʝʜʥʶ ʥʘʩʽʥʥʻʚʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʩʬʦʨʤʫʚʘʣʠ ʟʨʘʟʢʠ ˉ 912 (0,450 ʪ/ʛʘ), ˉ 1662 (0,448 ʪ/ʛʘ) ʪʘ ˉ 1849 (0,411 

ʪ/ʛʘ), ʱʦ ʽʩʪʦʪʥʦ ʧʝʨʝʚʠʱʠʣʠ ʩʪʘʥʜʘʨʪ ɼʨʦʛʦʙʠʯʘʥʢʘ (0,208 ʪ/ʛʘ). ʂʦʝʬʽʮʽʻʥʪ 

ʘʛʨʦʥʦʤʽʯʥʦʾ  ʩʪʘʙʽʣʴʥʦʩʪʽ  ʧʦʥʘʜ  70 %  ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʩʪʘʥʜʘʨʪʫ ʪʘ ʟʨʘʟʢʽʚ 

ˉ 1521, ˉ 1526, ˉ 1847, ˉ 1848, ˉ 1849, ˉ 902, ˉ 1851, ˉ 1662 ʽ ˉ 912, 

ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʾʭ ʧʨʠʜʘʪʥʽʩʪʴ ʜʦ ʩʪʘʙʽʣʴʥʦʛʦ ʥʘʩʽʥʥʠʮʪʚʘ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʥʢʫʨʩʥʦʛʦ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ (2022ï2023 ʨʨ.) 

ʩʝʣʝʢʮʽʡʥʠʡ ʟʨʘʟʦʢ ˉ 902 ʚʠʟʥʘʯʝʥʦ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤ. ɿʘ 

ʩʽʥʦʢʽʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʥ ʟʘʙʝʟʧʝʯʠʚ 58,4 ʪ/ʛʘ ʟʝʣʝʥʦʾ ʤʘʩʠ, 14,06 ʪ/ʛʘ 

ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʪʘ 0,513 ʪ/ʛʘ ʥʘʩʽʥʥʷ, ʧʝʨʝʚʠʱʠʚʰʠ ʩʪʘʥʜʘʨʪ ɹʦʡʢʽʚʯʘʥʢʘ ʥʘ 

10,0; 1,42 ʽ 0,042 ʪ/ʛʘ ʚʽʜʧʦʚʽʜʥʦ. ɿʘ ʧʘʩʦʚʠʱʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʨʦʞʘʡʥʽʩʪʴ 

ʟʝʣʝʥʦʾ ʤʘʩʠ ʩʪʘʥʦʚʠʣʘ 46,83 ʪ/ʛʘ (+3,6 % ʜʦ ʩʪʘʥʜʘʨʪʫ). 

ʅʘ ʧʽʜʩʪʘʚʽ ʫʟʘʛʘʣʴʥʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʩʬʦʨʤʦʚʘʥʦ ʤʦʜʝʣʴ 

ʨʘʥʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟ ʮʽʣʴʦʚʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: 

ʫʨʦʞʘʡʥʽʩʪʴ  ʟʝʣʝʥʦʾ  ʤʘʩʠ ï 58,0 ʪ/ʛʘ, ʩʫʭʦʾ  ʨʝʯʦʚʠʥʠ ï 12,1 ʪ/ʛʘ,  ʥʘʩʽʥʥʷ 

(14 % ʚʦʣʦʛʦʩʪʽ) ï 0,55 ʪ/ʛʘ, ʚʤʽʩʪ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ ï 12,1 %, ʦʙʣʠʩʪʚʣʝʥʽʩʪʴ ï 

69 %, ʤʘʩʘ 1000 ʥʘʩʽʥʠʥ ï 1,18 ʛ, ʟʠʤʦʩʪʽʡʢʽʩʪʴ ʽ ʩʪʽʡʢʽʩʪʴ ʜʦ ʭʚʦʨʦʙ ï 9 ʙʘʣʽʚ. 

ʋ ʰʦʩʪʦʤʫ ʨʦʟʜʽʣʽ çʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʩʝʣʝʢʮʽʡʥʠʭ 

ʟʨʘʟʢʽʚ ʡ ʥʦʚʦʩʪʚʦʨʝʥʠʭ ʩʦʨʪʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʪʘ ʝʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʾʭ ʚʠʨʦʱʫʚʘʥʥʷè ʫʟʘʛʘʣʴʥʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʩʝʣʝʢʮʽʡʥʦʛʦ 
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ʤʘʪʝʨʽʘʣʫ ʟʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʢʦʨʤʦʚʦʶ ʮʽʥʥʽʩʪʶ, ʥʘʩʽʥʥʻʚʦʶ ʚʽʜʜʘʯʝʶ ʪʘ 

ʝʢʦʥʦʤʽʯʥʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʇʝʨʝʜʢʘʨʧʘʪʪʷ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʽʩʪʦʪʥʫ ʟʘʣʝʞʥʽʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʽʜ ʩʧʦʩʦʙʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʚʦʩʪʦʶ. ɿʘ ʩʽʥʦʢʽʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ 

ʤʘʩʠ ʩʪʘʥʦʚʠʣʘ 42,4ï54,2 ʪ/ʛʘ, ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ï 8,84ï13,1 ʪ/ʛʘ, ʥʘʩʽʥʥʷ ï  

0,357ï0,514 ʪ/ʛʘ; ʟʘ ʧʘʩʦʚʠʱʥʦʛʦ ï 35,4ï49,8 ʪ/ʛʘ. ʅʘʡʚʠʱʽ ʪʘ ʥʘʡʩʪʘʙʽʣʴʥʽʰʽ 

ʧʦʢʘʟʥʠʢʠ ʩʬʦʨʤʫʚʘʣʠ ʩʦʨʪ ɹʦʡʢʽʚʯʘʥʢʘ ʪʘ ʟʨʘʟʢʠ ˉ 902 ʽ ˉ 1620. 

ʇʘʩʦʚʠʱʥʠʡ ʨʝʞʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʨʠʷʚ ʧʽʜʚʠʱʝʥʥʶ ʧʦʞʠʚʥʦʾ 

ʮʽʥʥʦʩʪʽ ʢʦʨʤʫ: ʚʤʽʩʪ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ ʟʨʦʩʪʘʚ ʜʦ 9,5ï11,9 % ʧʦʨʽʚʥʷʥʦ ʟ 7,8ï

8,1 % ʟʘ ʩʽʥʦʢʽʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ ʟʥʠʞʝʥʥʽ ʢʣʽʪʢʦʚʠʥʠ. 

ʅʘʩʽʥʥʻʚʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʛʝʥʦʪʠʧʽʚ ʜʦʩʷʛʘʣʘ 0,49ï0,51 ʪ/ʛʘ ʟʘ 

ʤʘʩʠ 1000 ʥʘʩʽʥʠʥ 1,20ï1,21 ʛ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʨʝʘʣʽʟʘʮʽʾ ʾʭ 

ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ. 

ɼʦ ɼʝʨʞʘʚʥʦʛʦ ʨʝʻʩʪʨʫ ʩʦʨʪʽʚ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ ʚʥʝʩʝʥʦ ʩʦʨʪʠ ʄʘʨʽʯʢʘ 

(2014 ʨ.) ʪʘ ɹʦʡʢʽʚʯʘʥʢʘ (2017 ʨ.); ʥʘ ʜʝʨʞʘʚʥʫ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʫ ʝʢʩʧʝʨʪʠʟʫ 

ʧʝʨʝʜʘʥʦ ʩʝʣʝʢʮʽʡʥʠʡ ʟʨʘʟʦʢ ˉ 902 ʧʽʜ ʥʘʟʚʦʶ ʉʘʤʙʽʨʯʘʥʢʘ. 

ɽʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ ʫʤʦʚʥʦ 

ʯʠʩʪʠʤ ʧʨʠʙʫʪʢʦʤ 31,1ï65,9 ʪʠʩ. ʛʨʥ/ʛʘ, ʨʽʚʥʝʤ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ 202,4ï354,2 % 

ʪʘ ʦʢʫʧʥʽʩʪʶ ʚʠʪʨʘʪ 3,02ï4,54 ʛʨʥ ʥʘ 1 ʛʨʥ ʚʢʣʘʜʝʥʠʭ ʢʦʰʪʽʚ, ʽʟ ʥʘʡʚʠʱʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʟʘ ʧʘʩʦʚʠʱʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʅʘʡʙʽʣʴʰʫ ʝʢʦʥʦʤʽʯʥʫ 

ʜʦʮʽʣʴʥʽʩʪʴ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʩʦʨʪ ɹʦʡʢʽʚʯʘʥʢʘ ʪʘ ʩʝʣʝʢʮʽʡʥʽ ʟʨʘʟʢʠ ˉ 902 ʽ 

ˉ 1620. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʚʠʜʽʣʝʥʠʭ 

ʛʝʥʦʪʠʧʽʚ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʧʦʜʘʣʴʰʠʭ 

ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤʘʭ ʫ ʟʦʥʽ ʇʝʨʝʜʢʘʨʧʘʪʪʷ. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʛʨʷʩʪʠʮʷ ʟʙʽʨʥʘ, ʩʝʣʝʢʮʽʡʥʠʡ ʟʨʘʟʦʢ, ʩʦʨʪ, ʚʠʭʽʜʥʠʡ 

ʤʘʪʝʨʽʘʣ, ʦʧʘʜʠ, ʪʝʤʧʝʨʘʪʫʨʘ, ʩʪʨʫʢʪʫʨʘ, ʚʨʦʞʘʡʥʽʩʪʴ, ʥʘʩʽʥʥʷ, ʧʣʘʩʪʠʯʥʽʩʪʴ, 

ʩʪʘʙʽʣʴʥʽʩʪʴ, ʩʪʨʝʩʦʩʪʽʡʢʽʩʪʴ, ʛʦʤʝʦʩʪʘʪʠʯʥʽʩʪʴ, ʩʝʣʝʢʮʽʡʥʘ ʮʽʥʥʽʩʪʴ, ʦʟʥʘʢʦʚʘ 

ʢʦʣʝʢʮʽʷ. 
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ABSTRACT 

 

Khomiak M. M. Development and Study of Source Material for Orchard 

Grass Breeding under the Conditions of the Pre-Carpathian Region.ï Qualifying 

scientific work as a manuscript. 

Dissertation for the degree of Candidate of Agricultural Sciences in the 

specialty: 06.01.05 ï breeding and seed production. ï Institute of Agriculture of 

the Carpathian Region, National Academy of Agrarian Sciences of Ukraine, 

Obroshyne, 2026. 

The dissertation presents a theoretical substantiation and practical solution of 

a scientific problem concerning the comprehensive evaluation of the gene pool of 

orchar dgrass (Dactylis glomerata L.), identification of sources of economically 

valuable traits, formation of a trait collection, and on this basis the development of 

breeding material and new cultivars adapted to the conditions of the Precarpathian 

region. Scientifically grounded approaches to orchard grass breeding have been 

developed taking into account adaptive potential, ecological plasticity, stability, 

and the use of induced mutagenesis to expand the hereditary variability of the crop. 

Regularities in the formation of green biomass, dry matter, and seed 

productivity were established depending on genotypic characteristics and 

hydrothermal conditions of the study years; adaptive parameters of breeding 

samples and their breeding value under haymaking and pasture use were 

determined. 

The introduction presents the relevance of the research topic, the connection 

of the work with scientific programs, the aim and objectives of the study, as well 

as the object, subject, and research methods. Based on these elements, the working 

hypothesis was formulated, and the scientific novelty and practical significance of 

the obtained results were highlighted. 

In the first chapter of the qualification thesis, ñCreation and Study of Source 

Material for Orchard Grass Breeding under the Conditions of the Precarpathian 

Regionò (literature review), based on the analysis of domestic and foreign sources, 
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the current state of orchard grass breeding is summarized, and its economic 

importance, morphological and biological characteristics, ecological plasticity, and 

genetic diversity are revealed. The structure of the species gene pool, ecotypic and 

cytogenetic differentiation, and the principles of forming trait-specific and core 

collections in global and national genebanks are characterized. Achievements in 

breeding in Ukraine and abroad are analyzed, and priority directions for 

developing new-generation varieties with increased productivity, adaptability, and 

stability under the conditions of the Precarpathian region are identified. 

The second chapter, ñMaterials and ʤethods,ò presents the characteristics of 

the agroclimatic and soil conditions of the Precarpathian region and analyzes 

meteorological indicators for the period 2011ï2025. Significant interannual 

variability in temperature conditions and precipitation was established. The values 

of the hydrothermal coefficient ranged from 1.1 to 2.2, corresponding to conditions 

from sufficient to excessive moisture, which ensured an objective assessment of 

the adaptability and stability of economically valuable traits in orchardgrass. 

The breeding scheme of the research and the methods used for evaluating 

morphobiological and productivity traits are described. A wide gene pool of 

accessions of different ecological and geographical origin was used, applying 

modern breeding approaches and multifactor statistical methods. 

The third chapter, ñProductivity, forage quality and morphobiometric 

characteristics of orchard grass accessions as source material for breeding,ò 

presents the results of a comprehensive evaluation of 85 orchard grass accessions 

according to morphobiological, productivity, and forage traits under the conditions 

of the Precarpathian region. 

Significant genotypic variability was revealed. Green mass yield ranged 

from 27.3 to 43.5 t/ha, dry matter yield from 5.05 to 8.8 t/ha, and seed yield from 

0.205 to 0.700 t/ha. The 1000-seed weight varied from 0.83 to 1.24 g, the number 

of seeds per panicle from 170 to 348, and the crude protein content from 7.1 to 

13.6%. 
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Promising accessions were identified with high seed productivity (No. 245, 

No. 126, No. 269, DP 277, Velinta, No. 2076), increased protein content (Reda, 

DP 292, DP 384, Cambila, No. 267), and high forage productivity (Anksta, No. 

1524, No. 883, No. 912). 

Cluster analysis made it possible to differentiate the material into groups 

with high, medium, and low levels of economically valuable traits, and to identify 

genotypes with an optimal combination of productivity, large seed size, and 

adaptability. 

A trait collection consisting of 62 accessions evaluated for 19 

characteristics was formed, and eight genotypes were registered in the National 

Catalogue of Plant Genetic Resources of Ukraine. The selected accessions are 

recommended as source material for the development of new highly productive 

and adapted orchard grass cultivars. 

The fourth chapter, ñCreation and evaluation of source material of orchard 

grass based on collection resources and experimental mutagenesis,ò presents the 

results of forming and evaluating breeding material of orchard grass based on 

collection resources, complex hybrid populations, and experimental mutagenesis. 

During the comprehensive evaluation, 70 breeding-valuable biotypes were 

selected, of which 40 were used to create 9 complex hybrid populations for 

pasture, haymaking, and combined haymakingïpasture use. In the total yield for 

two cuts, 11 accessions exceeded the standard cultivar Drohobychanka in total 

plant mass by 3.2ï46.1 %. The most promising populations according to the 

complex of morpho-productive traits were P-2, S-5, and SP-7, in which total plant 

mass exceeded the standard by 45.8, 30.1, and 10.1 %, respectively, indicating 

their high adaptive and productive potential. 

The effectiveness of induced mutagenesis with ethylenimine as a method of 

expanding the hereditary variability of the crop was demonstrated. In generations 

MïM , a dose-dependent effect of the mutagen was established. The most 

effective concentration was 0.005 %, at which the average yield of green mass 

reached 64.7 t/ha (+22.0 t/ha compared with the control), dry matter 12.85 t/ha 
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(+5.02 t/ha), and seed 0.733 t/ha (+0.203 t/ha). Increasing the concentration to 

0.01ï0.02% was accompanied by an increase in the frequency of depressive 

phenotypes and a decrease in the stability of trait expression. 

Close correlations between morpho-productive traits were identified: 

between total plant mass and the mass of leaves and shortened shoots (r = 0.92), 

and between total plant mass and the number of shoots (r = 0.68), confirming the 

decisive role of leafiness and tillering in forage productivity formation. Seed 

productivity forms a relatively autonomous trait complex and is closely associated 

with 1000-seed weight (r = 0.79). High informativeness of breeding indices was 

also established, particularly the Mexican index (r = 0.908 with seed yield) and the 

intensity index (r = 0.861 with panicle length), which substantiates their use as 

indirect selection criteria. 

The obtained results confirm the effectiveness of combining collection-

based selection and induced mutagenesis for the development of breeding-

valuable, adaptive, and highly productive source material of orchard grass for the 

conditions of the Precarpathian region. 

The fifth chapter, ñEcological adaptability and the cultivar model of 

orchard grass,ò presents the results of evaluating ecological plasticity, stability, and 

adaptability of breeding accessions based on green mass yield (2012ï2016), dry 

matter yield (2015ï2017), and seed yield (2016ï2020) under contrasting 

hydrothermal conditions of the study years. A significant influence of 

environmental factors and the genotype Ĭ environment interaction (P < 0.01) on 

productivity formation was established. 

During 2012ï2016, the average green mass yield varied from 27.0 to 38.9 

t/ha depending on annual conditions. The highest productivity was recorded for 

accessions No. 904 (36.7 t/ha), No. 905 (33.6 t/ha), No. 913 (33.5 t/ha), No. 912 

(33.1 t/ha), and No. 992 (33.0 t/ha), which exceeded the standard cultivar 

Drohobychanka (31.3 t/ha) by 1.7ï5.4 t/ha. High ecological plasticity (b  = 1.39ï

1.78) was observed in accessions No. 905, No. 751, No. 902, No. 991, and No. 

912, while the most stable according to S Į were No. 913, No. 991, and No. 989. 
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The highest homeostaticity and minimal yield variability were recorded for No. 

993, No. 943, No. 992, No. 988, and No. 989. 

For dry matter yield (2015ï2017), the integrated evaluation allowed 

identification of the most valuable accessions No. 902 (6.209 t/ha), No. 1504 

(5.803 t/ha), and No. 1514, which combined high productivity with stability of its 

expression. In regrowth conditions, the most adaptable were No. 1504, No. 1514, 

No. 1595, and No. 902. 

During 2016ï2020, seed yield varied from 0.110 to 0.594 t/ha (average 

0.341 t/ha). The highest mean seed productivity was obtained from accessions No. 

912 (0.450 t/ha), No. 1662 (0.448 t/ha), and No. 1849 (0.411 t/ha), which 

significantly exceeded the standard cultivar Drohobychanka (0.208 t/ha). An 

agronomic stability coefficient exceeding 70% was recorded for the standard and 

accessions No. 1521, No. 1526, No. 1847, No. 1848, No. 1849, No. 902, No. 1851, 

No. 1662, and No. 912, confirming their suitability for stable seed production. 

According to the results of competitive variety trials (2022ï2023), breeding 

accession No. 902 was identified as the most promising. Under haymaking 

conditions, it produced 58.4 t/ha of green mass, 14.06 t/ha of dry matter, and 0.513 

t/ha of seed, exceeding the standard cultivar Boikivchanka by 10.0, 1.42, and 0.042 

t/ha, respectively. Under pasture use, the green mass yield reached 46.83 t/ha, 

which was 3.6 % higher than the standard. 

Based on the generalization of experimental data, a model of an early-

maturing orchard grass variety for the conditions of the Precarpathian region was 

developed with the following target parameters: green biomass yield ï 58.0 t/ha, 

dry matter yield ï 12.1 t/ha, seed yield (at 14% moisture) ï 0.55 t/ha, crude protein 

content ï 12.1 %, leafiness ï 69 %, thousand-seed weight ï 1.18 g, winter 

hardiness and disease resistance ï 9 points. 

The sixth chapter, ñCharacteristics of promising breeding accessions and 

newly developed orchard grass cultivars and the economic efficiency of their 

cultivation,ò summarizes the results of a comprehensive evaluation of breeding 
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material in terms of productivity, forage quality, seed yield, and economic 

efficiency under the conditions of the Precarpathian region. 

A significant dependence of productivity on the method of sward use was 

established. Under haymaking use, green mass yield amounted to 42.4ï54.2 t/ha, 

dry matter ï 8.84ï13.1 t/ha, and seed yield ï 0.357ï0.514 t/ha; under pasture use ï 

35.4ï49.8 t/ha. The highest and most stable performance was demonstrated by the 

variety Boikivchanka and breeding lines No. 902 and No. 1620. 

Pasture utilization contributed to an increase in the nutritional value of the 

forage: crude protein content increased to 9.5ï11.9 %, compared with 7.8ï8.1 % 

under haymaking use, while fiber content decreased accordingly. Seed productivity 

of promising genotypes reached 0.49ï0.51 t/ha with a 1000-seed weight of 1.20ï

1.21 g, indicating a high level of realization of their genetic potential. 

The cultivars Marichka (2014) and Boikivchanka (2017) have been 

included in the State Register of Plant Varieties of Ukraine, and breeding accession 

No. 902 has been submitted for state scientific and technical examination under the 

name Sambirchanka. 

The economic efficiency of cultivation was characterized by a net profit of 

31.1ï65.9 thousand UAH/ha, profitability of 202.4ï354.2 %, and cost recovery of 

3.02ï4.54 UAH per 1 UAH of investment, with the highest indicators observed 

under pasture utilization. The highest economic efficiency was demonstrated by 

the Boykivchanka variety and breeding lines No. 902 and No. 1620. 

The results of the research confirm the prospects of the identified 

genotypes for practical implementation in agricultural production and their use in 

further breeding programs in the Precarpathian region. 

 

Key words: orchard grass, breeding sample, cultivar, initial material, 

precipitation, temperature, structure, yield, seed, plasticity, stability, stress 

resistance, homeostasis, breeding value, trait collection. 
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ʇʦʜʽʣʴʩʴʢʠʡ). ʊʝʨʥʦʧʽʣʴ : ʂʨʦʢ, 2015. ʉ. 49ï51.  

18.  ʍʦʤôʷʢ ʄ. ʄ. ʆʮʽʥʢʘ ʛʝʥʦʬʦʥʜʫ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. 2016: 

ʟʝʨʥʦʙʦʙʦʚʽ ʢʫʣʴʪʫʨʠ ʪʘ ʩʦʷ ʜʣʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʘʛʨʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʋʢʨʘʾʥʠ : ʤʘʪʝʨʽʘʣʠ ʤʽʞʥʘʨ. ʥʘʫʢ. ʢʦʥʬ. (ʧʨʠʩʚʷʯ. 80-ʨʽʯʯʶ ʟ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ 

ʘʢʘʜʝʤʽʢʘ ʅɸɸʅ ɸ. ʆ. ɹʘʙʠʯʘ) (ʤ. ɺʽʥʥʠʮʷ, 11ï12 ʩʝʨʧʥʷ 2016 ʨ.). ɺʽʥʥʠʮʷ, 

2016. ʉ. 136ï137.  

19. ʍʦʤôʷʢ ʄ. ʄ. ɯʩʪʦʨʽʷ ʚʠʥʠʢʥʝʥʥʷ ʽ ʧʦʰʠʨʝʥʥʷ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. 

ɽʢʦʣʦʛʽʷ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʚ ʩʠʩʪʝʤʽ ʦʧʪʠʤʽʟʘʮʽʾ ʚʽʜʥʦʩʠʥ ʧʨʠʨʦʜʠ ʽ 

ʩʫʩʧʽʣʴʩʪʚʘ : ʤʘʪʝʨʽʘʣʠ ɯɯɯ ʄʽʞʥʘʨ. ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. (24ï25 ʙʝʨʝʟʥʷ 2016 

ʨʦʢʫ, ʤ. ʊʝʨʥʦʧʽʣʴ). ʊʝʨʥʦʧʽʣʴ: ʂʨʦʢ, 2016. ʏ. ɯ. ʉ. 197ï198. 

20. ʍʦʤôʷʢ ʄ. ʄ. ʉʢʣʘʜ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʣʝʢʮʽʾ ʛʝʥʝʪʠʯʥʠʭ 

ʨʝʩʫʨʩʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʚ ʇʝʨʝʜʢʘʨʧʘʪʪʽ. ɻʝʥʝʪʠʯʥʝ ʪʘ ʩʦʨʪʦʚʝ 

ʨʽʟʥʦʤʘʥʽʪʪʷ ʨʦʩʣʠʥ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ ʣʶʜʝʡ" ʧʨʠʩʚʷʯʝʥʘ 25-
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ʨʽʯʯʶ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʛʝʥʙʘʥʢʫ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ : ʤ̔ ʞʥ. ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. (4-7 

ʣʠʧʥʷ 2016 ʨʦʢʫ). ʂʠʾʚ: ʊʆɺ "ʅʽʣʘʥ - ʃʊɼ". 2016.  ʉ. 147ï149. 

21. ʍʦʤôʷʢ ʄ. ʄ. ɸʜʘʧʪʠʚʥʽʩʪʴ ʽ ʩʪʘʙʽʣʴʥʽʩʪʴ ʩʦʨʪʦʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ 

ʟʙʽʨʥʦʾ (Dactylis glomerata L.) ʚ ʫʤʦʚʘʭ ʇʝʨʝʜʢʘʨʧʘʪʪʷ. ʉʚʽʪʦʚʽ ʨʦʩʣʠʥʥʽ 

ʨʝʩʫʨʩʠ: ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ : ʤʘʪʝʨʽʘʣʠ ɯV ʄʽʞʥʘʨ. ʥʘʫʢ.-ʧʨʘʢʪ. 

ʢʦʥʬ., ʧʨʠʩʚʷʯ. 15 ʨʽʯʯʶ ʩʪʚʦʨʝʥʥʷ ʋʢʨʘʾʥʩʴʢʦʛʦ ʽʥʩʪʠʪʫʪʫ ʝʢʩʧʝʨʪʠʟʠ 

ʩʦʨʪʽʚ ʨʦʩʣʠʥ (ʤ. ʂʠʾʚ, 7 ʯʝʨʚʥʷ 2017 ʨ.). ɺʽʥʥʠʮʷ : ʅʽʣʘʥ ʃʊɼ, 2017. ʉ. 88ï

90. 

22. ʍʦʤôʷʢ ʄ. ʄ. ʉʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ 

(Dactylis glomerata L.) ʚ ʫʤʦʚʘʭ ʇʝʨʝʜʢʘʨʧʘʪʪʷ. ʉʚʽʪʦʚʽ ʨʦʩʣʠʥʥʽ ʨʝʩʫʨʩʠ: 

ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ : ʤʘʪʝʨʽʘʣʠ ɯʋ ʄʽʞʥʘʨ. ʥʘʫʢ. ʧʨʘʢʪ. ʢʦʥʬ., 

ʧʨʠʩʚʷʯ.  95 ʨʽʯʯʶ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ (ʤ. ʂʠʾʚ, 7 ʯʝʨʚʥʷ 2018 ʨ.,) 

ɺʽʥʥʠʮʷ : ʅʽʣʘʥ ʃʊɼ, 2018.  ʉ. 74ï76. 

23. ʍʦʤôʷʢ ʄ. ʄ. ʉʪʘʥ ʽ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʩʝʣʝʢʮʽʾ ʛʨʷʩʪʠʮʽ 

ʟʙʽʨʥʦʾ ʚ ʫʤʦʚʘʭ ʟʤʽʥ ʢʣʽʤʘʪʫ. ʉʪʘʥ ʽ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʩʝʣʝʢʮʽʾ ʚ ʫʤʦʚʘʭ 

ʟʤʽʥ ʢʣʽʤʘʪʫ: ʟʙʽʨ. ʤʘʪʝʨʽʘʣʽʚ ʄʽʞʥʘʨ. ʥʘʫʢ.-ʧʨʘʢʪ. ɯʥʪʝʨʥʝʪ-ʢʦʥʬ., 23 

ʣʶʪʦʛʦ 2018 ʨ. ʍʝʨʩʦʥ : ɯɿɿ ʅɸɸʅ, 2018.  ʉ. 164ï165.  

24. ʍʦʤôʷʢ ʄ. ʄ. ʉʪ̔ʡʢʽʩʪʴ ʨʦʩʣʠʥ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ  ʜʦ ʙʽʦʪʠʯʥʠʭ ʪʘ 

ʘʙʽʦʪʠʯʥʠʭ ʩʪʨʝʩʽʚ. ɻʝʥʝʪʠʢʘ ʪʘ ʩʝʣʝʢʮʽʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ï 

ʚʽʜ ʤʦʣʝʢʫʣʠ ʜʦ ʩʦʨʪʫ : ʤʘʪʝʨʽʘʣʠ V ʽʥʪʝʨʥʝʪ-ʢʦʥʬ. ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ (ʤ. ʂʠʾʚ, 

21 ʚʝʨʝʩʥʷ 2021 ʨ.). ʂʠʾʚ. 2021. 30 ʩ. 

25. ʍʦʤôʷʢ ʄ. ʄ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʝʣʝʢʮʽʡʥʠʭ ʥʦʤʝʨʽʚ Dactylis 

Glomerata L. ʥʘ ʟʘʚʝʨʰʘʣʴʥʠʭ ʝʪʘʧʘʭ ʩʝʣʝʢʮʽʾ. ɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ 

ʨʦʩʣʠʥʥʠʮʪʚʘ ʚ ʫʤʦʚʘʭ ʟʤʽʥ ʢʣʽʤʘʪʫ: ʤʘʪʝʨʽʘʣʠ ʤʽʞʥʘʨ. ʥʘʫʢ.  ̔ ʥʪʝʨʥʝʪ-ʢʦʥʬ. 

ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ (26ï27  ʞʦʚʪʥʷ  2022  ʨ.). ʍʘʨʢʽʚ. 2022.  ʉ. 77ï80. 

26. ʍʦʤôʷʢ ʄ. ʄ., ɹʘʡʩʪʨʫʢ-ɻʣʦʜʘʥ ʃ. ɿ. ʆʮʽʥʢʘ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ 

ʟʙʽʨʥʦʾ (Dactylis glomerata L.) ʟʘ ʩʝʣʝʢʮʽʡʥʠʤʠ ʽʥʜʝʢʩʘʤʠ. ʉʝʣʝʢʮʽʷ 

ʘʛʨʦʢʫʣʴʪʫʨ ʚ ʫʤʦʚʘʭ ʟʤʽʥ ʢʣʽʤʘʪʫ: ʥʘʧʨʷʤʠ ʪʘ ʧʨʽʦʨʠʪʝʪʠ: ʄʘʪʝʨʽʘʣʠ ɯɯ 

ʤʽʞʥʘʨ. ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ.  (ʤ. ʆʜʝʩʘ, 24 ʙʝʨʝʟʥʷ 2023 ʨʦʢʫ). ʆʜʝʩʘ: ʆʣʜʽ+, 

2023. ʉ. 101ï104.  
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ʉʚʽʜʦʮʪʚʘ ʧʨʦ ʜʝʨʞʘʚʥʫ ʨʝʻʩʪʨʘʮʽʶ ʩʦʨʪʽʚ ʨʦʩʣʠʥ 

27. ʉʚʽʜʦʮʪʚʦ ʧʨʦ ʘʚʪʦʨʩʪʚʦ ʥʘ ʩʦʨʪ ʨʦʩʣʠʥ ˉ 140830. ɻʨʷʩʪʠʮʷ 

ʟʙʽʨʥʘ (Dactylis glomerata L.) ʄʘʨʽʯʢʘ. ɸʚʪʦʨʠ : ʍʦʤôʷʢ ʄ. ʄ., ɹʘʡʩʪʨʫʢ-

ɻʣʦʜʘʥ ʃ. ɿ., ʂʦʥʠʢ ɻ. ʉ., ɻʘʨʤʠʯ ɼ. ʖ., ɹʫʛʘʡʦʚ ɺ. ɼ., ʈʫʞʠʣʦ ɹ. ʇ. ɼʘʪʘ 

ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ: 30.04.2014 ʨ. (50 % ʘʚʪʦʨʩʪʚʘ).   

28. ʉʚʽʜʦʮʪʚʦ ʧʨʦ ʘʚʪʦʨʩʪʚʦ ʥʘ ʩʦʨʪ ʨʦʩʣʠʥ ˉ 171073. ɻʨʷʩʪʠʮʷ 

ʟʙʽʨʥʘ (Dactylis glomerata L.) ɹʦʡʢʽʚʯʘʥʢʘ. ɸʚʪʦʨʠ : ʍʦʤôʷʢ ʄ. ʄ., ɹʘʡʩʪʨʫʢ-

ɻʣʦʜʘʥ ʃ. ɿ., ʂʦʥʠʢ ɻ. ʉ., ɾʘʧʘʣʝʫ ɻ. ɿ., ɹʫʛʘʡʦʚ ɺ. ɼ. ɼʘʪʘ ʜʝʨʞʘʚʥʦʾ 

ʨʝʻʩʪʨʘʮʽʾ: 07.11.2017 ʨ. (50 % ʘʚʪʦʨʩʪʚʘ).  

 ʉʚʽʜʦʮʪʚʘ ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ ʟʨʘʟʢʽʚ ʛʝʥʦʬʦʥʜʫ   

29.  ʉʚʽʜʦʮʪʚʦ ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ ʟʨʘʟʢʘ ʛʝʥʦʬʦʥʜʫ ʨʦʩʣʠʥ ʚ ʋʢʨʘʾʥʽ                  

ˉ 1890. ɻʨʷʩʪʠʮʷ ʟʙʽʨʥʘ ʄʌ 1524 (UJ 1900410). ɸʚʪʦʨʠ : ʍʦʤôʷʢ ʄ. ʄ., 

ɹʘʡʩʪʨʫʢ-ɻʣʦʜʘʥ ʃ. ɿ., ɾʘʧʘʣʝʫ ɻ. ɿ. ɼʘʪʘ ʚʠʜʘʯʽ ʩʚʽʜʦʮʪʚʘ 07.11.2018 ʨ. 

(60 % ʘʚʪʦʨʩʪʚʘ). 

30. ʉʚʽʜʦʮʪʚʦ ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ ʟʨʘʟʢʘ ʛʝʥʦʬʦʥʜʫ ʨʦʩʣʠʥ ʚ ʋʢʨʘʾʥʽ                  

ˉ 1891. ɻʨʷʩʪʠʮʷ ʟʙʽʨʥʘ ʇ ɹʦʡʢʽʚʯʘʥʢʘ (UJ 1900409). ɸʚʪʦʨʠ : ʍʦʤôʷʢ ʄ. 

ʄ., ɹʘʡʩʪʨʫʢ-ɻʣʦʜʘʥ ʃ. ɿ., ɾʘʧʘʣʝʫ ɻ. ɿ. ɼʘʪʘ ʚʠʜʘʯʽ ʩʚʽʜʦʮʪʚʘ 07.11.2018 ʨ. 

(60 % ʘʚʪʦʨʩʪʚʘ).  

31. ʉʚʽʜʦʮʪʚʦ ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ ʟʨʘʟʢʘ ʛʝʥʦʬʦʥʜʫ ʨʦʩʣʠʥ ʚ ʋʢʨʘʾʥʽ                  

ˉ 2581. ɻʨʷʩʪʠʮʷ ʟʙʽʨʥʘ ʇ 1989 (UJ 1900472). ɸʚʪʦʨʠ : ʍʦʤôʷʢ ʄ. ʄ., 

ɹʘʡʩʪʨʫʢ-ɻʣʦʜʘʥ ʃ. ɿ. ɼʘʪʘ ʚʠʜʘʯʽ ʩʚʽʜʦʮʪʚʘ 01.11.2024 ʨ. (70 % ʘʚʪʦʨʩʪʚʘ).  

32. ʉʚʽʜʦʮʪʚʦ ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ ʟʨʘʟʢʘ ʛʝʥʦʬʦʥʜʫ ʨʦʩʣʠʥ ʚ ʋʢʨʘʾʥʽ                  

ˉ 2663. ɻʨʷʩʪʠʮʷ ʟʙʽʨʥʘ ɼʌ 1854 (UJ 1900478). ɸʚʪʦʨʠ : ʍʦʤôʷʢ ʄ. ʄ., 

ɹʘʡʩʪʨʫʢ-ɻʣʦʜʘʥ ʃ. ɿ. ɼʘʪʘ ʚʠʜʘʯʽ ʩʚʽʜʦʮʪʚʘ 27.03.2025 ʨ. (70 % ʘʚʪʦʨʩʪʚʘ).  

33. ʉʚʽʜʦʮʪʚʦ ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ ʟʨʘʟʢʘ ʛʝʥʦʬʦʥʜʫ ʨʦʩʣʠʥ ʚ ʋʢʨʘʾʥʽ                  

ˉ 2664. ɻʨʷʩʪʠʮʷ ʟʙʽʨʥʘ ʇ 1986 (UJ 1900469). ɸʚʪʦʨʠ : ʍʦʤôʷʢ ʄ. ʄ., 

ɹʘʡʩʪʨʫʢ-ɻʣʦʜʘʥ ʃ. ɿ. ɼʘʪʘ ʚʠʜʘʯʽ ʩʚʽʜʦʮʪʚʘ 27.03.2025 ʨ. (70 % ʘʚʪʦʨʩʪʚʘ).  

34. ʉʚʽʜʦʮʪʚʦ ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ ʟʨʘʟʢʘ ʛʝʥʦʬʦʥʜʫ ʨʦʩʣʠʥ ʚ ʋʢʨʘʾʥʽ                  

ˉ 2665. ɻʨʷʩʪʠʮʷ ʟʙʽʨʥʘ ʇ 1521 (UJ 1900477). ɸʚʪʦʨʠ : ʍʦʤôʷʢ ʄ. ʄ., 

ɹʘʡʩʪʨʫʢ-ɻʣʦʜʘʥ ʃ. ɿ. ɼʘʪʘ ʚʠʜʘʯʽ ʩʚʽʜʦʮʪʚʘ 27.03.2025 ʨ. (70 % ʘʚʪʦʨʩʪʚʘ).  
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35. ʉʚʽʜʦʮʪʚʦ ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ ʟʨʘʟʢʘ ʛʝʥʦʬʦʥʜʫ ʨʦʩʣʠʥ ʚ ʋʢʨʘʾʥʽ                  

ˉ 2666. ɻʨʷʩʪʠʮʷ ʟʙʽʨʥʘ ʇ 1189 (UJ 1900476). ɸʚʪʦʨʠ : ʍʦʤôʷʢ ʄ. ʄ., 

ɹʘʡʩʪʨʫʢ-ɻʣʦʜʘʥ ʃ. ɿ. ɼʘʪʘ ʚʠʜʘʯʽ ʩʚʽʜʦʮʪʚʘ 27.03.2025 ʨ. (70 % ʘʚʪʦʨʩʪʚʘ).  

   ʉʚʽʜʦʮʪʚʘ ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ ʢʦʣʝʢʮʽʾ ʛʝʥʦʬʦʥʜʫ ʨʦʩʣʠʥ ʚ ʋʢʨʘʾʥʽ 

36. ʍʦʤôʷʢ ʄ. ʄ.,  ɹʘʡʩʪʨʫʢ-ɻʣʦʜʘʥ ʃ. ɿ., ʉʚʽʜʦʮʪʚʦ ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ 

ʢʦʣʝʢʮʽʾ ʛʝʥʦʬʦʥʜʫ ʨʦʩʣʠʥ ʚ ʋʢʨʘʾʥʽ ˉ 349. ʆʟʥʘʢʦʚʘ ʟʘ ʮʽʥʥʠʤʠ 
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ʇɽʈɽʃɯʂ ʉʂʆʈʆʏɽʅʔ, ʋʄʆɺʅʀʍ ʇʆɿʅɸʂ, ʆɼʀʅʀʎʔ ɯ 

ʊɽʈʄɯʅɯɺ 

 

ʅɸɸʅ 

ʉÜ 

ʩʤ  

ʛʘ  

ʤʤ  

ʪ/ʛʘ 

ɼʉʊʋ 

ʨʠʩ.  

ʪʘʙʣ. 

ʰʪ.  

% 

ɯɼ 

ʄɼ 

ɻʇ 

ʉɻʇ 

ɹɯɼ 

ɼʇ 

PFZ 

 

UJ 

ɻʊʂ 

V 

bi 

Si2 

ʋ2-ʋ1 

(ʋ1+ʋ2)/2  

Hom 

Sc 

ɸs 

ɯj 

r 

JJ 

Mx 

FSJ 

JP 

ï ʅʘʮʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʘʛʨʘʨʥʠʭ ʥʘʫʢ 

ï ʛʨʘʜʫʩ ʎʝʣʴʩʽʷ 

ï ʩʘʥʪʠʤʝʪʨ  

ï ʛʝʢʪʘʨ 

ï ʤʽʣʽʤʝʪʨʠ  

ï ʪʦʥʥʘ ʟ ʛʝʢʪʘʨʘ 

ï ʜʝʨʞʘʚʥʠʡ ʩʪʘʥʜʘʨʪ ʋʢʨʘʾʥʠ 

ï ʨʠʩʫʥʦʢ 

ï ʪʘʙʣʠʮʷ  

ï ʰʪʫʢ 

ï ʚʽʜʩʦʪʦʢ 

ï ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʜʦʙʽʨ 

ï ʤʘʩʦʚʠʡ ʜʦʙʽʨ 

ï ʛʽʙʨʠʜʥʘ ʧʦʧʫʣʷʮʽʷ 

ï ʩʢʣʘʜʥʦʛʽʙʨʠʜʥʘ ʧʦʧʫʣʷʮʽʷ 

ï ʙʘʛʘʪʦʨʘʟʦʚʠʡ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʜʦʙʽʨ 

ï ʜʠʢʦʨʦʩʣʘ ʧʦʧʫʣʷʮʽʷ 

ï ʥʦʤʝʨ ʨʝʻʩʪʨʘʮʽʾ ʫʩʪʘʥʦʚʠ (ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʠʡ  

   ʚʽʜʜʽʣ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ) 

ï ʅʦʤʝʨ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʢʘʪʘʣʦʛʫ ʋʢʨʘʾʥʠ 

ï ʛ̔ ʜʨʦʪʝʨʤʽʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ 

ï ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ, % 

ï ʢʦʝʬʽʮʽʻʥʪ ʨʝʛʨʝʩʽʾ 

ï ʩʪʘʙʽʣʴʥʽʩʪʴ 

ï ʩʪʨʝʩʦʩʪʽʡʢʽʩʪʴ 

ï ʛʝʥʝʪʠʯʥʘ ʛʥʫʯʢʽʩʪʴ 

ï ʛʦʤʝʦʩʪʘʪʠʯʥʽʩʪʴ 

ï ʩʝʣʝʢʮʽʡʥʘ ʮʽʥʥʽʩʪʴ ʛʝʥʦʪʠʧʫ 

ï ʘʛʨʦʥʦʤʽʯʥʘ ʮʽʥʥʽʩʪʴ 

ï ʽʥʜʝʢʩ ʩʝʨʝʜʦʚʠʱʘ 

ï ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ 

ï ʽʥʜʝʢʩ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ï ʤʝʢʩʠʢʘʥʩʴʢʠʡ ʽʥʜʝʢʩ 

  ï ʬʽʥʦ-ʩʢʘʥʜʠʥʘʚʩʴʢʠʡ ʽʥʜʝʢʩ 

ï ʽʥʜʝʢʩ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʽ 
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ɺʉʊʋʇ 

 

ʋ ʟʘʭʽʜʥʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ, ʟʦʢʨʝʤʘ ʚ ʫʤʦʚʘʭ ʇʝʨʝʜʢʘʨʧʘʪʪʷ, 

ʨʦʟʚʠʪʦʢ ʪʚʘʨʠʥʥʠʮʪʚʘ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʦʙʤʝʞʫʻʪʴʩʷ ʥʝʩʪʘʙʽʣʴʥʽʩʪʶ ʢʦʨʤʦʚʦʾ 

ʙʘʟʠ, ʱʦ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʨʤʦʚʠʭ ʫʛʽʜʴ. 

ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʶʪʴ ʙʘʛʘʪʦʨʽʯʥʽ ʪʨʘʚʠ ʷʢ 

ʦʩʥʦʚʥʝ ʜʞʝʨʝʣʦ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʢʦʨʤʽʚ ʽ ʚʘʞʣʠʚʠʡ ʦʙôʻʢʪ ʩʝʣʝʢʮʽʾ, 

ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ ʩʪʚʦʨʝʥʥʷ ʘʜʘʧʪʠʚʥʠʭ ʽ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʩʦʨʪʽʚ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʟʫʤʦʚʣʝʥʘ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʨʤʦʚʠʭ ʫʛʽʜʴ ʇʝʨʝʜʢʘʨʧʘʪʪʷ ʰʣʷʭʦʤ 

ʫʧʨʦʚʘʜʞʝʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ, ʝʢʦʣʦʛʽʯʥʦ ʧʣʘʩʪʠʯʥʠʭ ʡ ʩʪʘʙʽʣʴʥʠʭ 

ʩʦʨʪʽʚ ʙʘʛʘʪʦʨʽʯʥʠʭ ʪʨʘʚ, ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʤʽʩʮʝʚʠʭ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ 

ʫʤʦʚ. ʇʨʠʨʦʜʥʽ ʩʽʥʦʞʘʪʽ ʪʘ ʧʘʩʦʚʠʱʘ ʨʝʛʽʦʥʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʠʟʴʢʦʶ 

ʚʨʦʞʘʡʥʽʩʪʶ ʪʘ ʥʝʩʪʘʙʽʣʴʥʦʶ ʢʦʨʤʦʚʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʱʦ ʦʙʤʝʞʫʻ 

ʨʦʟʚʠʪʦʢ ʪʚʘʨʠʥʥʠʮʪʚʘ ʡ ʧʦʪʨʝʙʫʻ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʚʠʜʦʚʦʛʦ ʪʘ ʩʦʨʪʦʚʦʛʦ 

ʩʢʣʘʜʫ ʢʦʨʤʦʚʠʭ ʢʫʣʴʪʫʨ. ʆʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʛʨʷʩʪʠʮʷ ʟʙʽʨʥʘ 

(Dactylis glomerata L.) ʷʢ ʦʜʥʘ ʟ ʧʨʦʚʽʜʥʠʭ ʟʣʘʢʦʚʠʭ ʢʦʨʤʦʚʠʭ ʢʫʣʴʪʫʨ, ʱʦ 

ʧʦʻʜʥʫʻ ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʜʦʙʨʫ ʦʙʣʠʩʪʚʣʝʥʽʩʪʴ, ʽʥʪʝʥʩʠʚʥʝ 

ʧʽʩʣʷʫʢʽʩʥʝ ʚʽʜʨʦʩʪʘʥʥʷ ʪʘ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʉʝʣʝʢʮʽʾ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʧʨʠʩʚʷʯʝʥʦ ʯʠʩʣʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʽʪʯʠʟʥʷʥʠʭ ʽ ʟʘʨʫʙʽʞʥʠʭ ʫʯʝʥʠʭ, ʟʦʢʨʝʤʘ   ʆ.  ɯ.  ʄʘʮʴʢʽʚʘ,  ɹ.  ʇ.  ʈʫʞʠʣʘ, 

ɻ. ʉ. ʂʦʥʠʢʘ, ɺ. ɼ. ɹʫʛʘʡʦʚʘ, ʇ. ʊʘʨʘʢʘʥʦʚʘʩʘ, ʁ. ʂʘʥʘʧʝʩʢʘʩʘ, ɺ. ʂʝʤʝʰʽʪʻ, 

ʦʜʥʘʢ ʧʦʪʝʥʮʽʘʣ ʢʫʣʴʪʫʨʠ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝ ʧʦʚʥʽʩʪʶ ʨʝʘʣʽʟʦʚʘʥʠʤ, ʘ ʙʽʣʴʰʽʩʪʴ 

ʩʦʨʪʽʚ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʩʝʣʝʢʮʽʾ ʟʘ ʘʜʘʧʪʠʚʥʽʩʪʶ, 

ʝʢʦʣʦʛʽʯʥʦʶ ʩʪʘʙʽʣʴʥʽʩʪʶ, ʧʣʘʩʪʠʯʥʽʩʪʶ ʪʘ ʥʘʩʽʥʥʻʚʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ. 

ʆʙʤʝʞʝʥʘ ʧʨʠʩʪʦʩʦʚʘʥʽʩʪʴ ʩʦʨʪʽʚ ʜʦ ʤʽʥʣʠʚʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʇʝʨʝʜʢʘʨʧʘʪʪʷ 

ʟʥʠʞʫʻ ʾʭ ʩʝʣʝʢʮʽʡʥʫ ʪʘ ʚʠʨʦʙʥʠʯʫ ʮʽʥʥʽʩʪʴ, ʱʦ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʦʥʦʚʣʝʥʥʷ ʛʝʥʦʬʦʥʜʫ ʢʫʣʴʪʫʨʠ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʘʢʪʫʘʣʴʥʠʤ ʻ ʩʪʚʦʨʝʥʥʷ ʪʘ 

ʢʦʤʧʣʝʢʩʥʝ ʚʠʚʯʝʥʥʷ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʤʝʪʦʶ ʚʠʜʽʣʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 
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ʛʝʥʦʪʠʧʽʚ ʡ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ, ʝʢʦʣʦʛʽʯʥʦ ʧʣʘʩʪʠʯʥʠʭ ʽ 

ʩʪʘʙʽʣʴʥʠʭ ʩʦʨʪʽʚ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʫʤʦʚ ʨʝʛʽʦʥʫ. 

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

ɼʦʩʣʽʜʞʝʥʥʷ ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʠʢʦʥʫʚʘʣʠʩʷ ʚʧʨʦʜʦʚʞ 2011ï

2025 ʨʨ. ʽ ʙʫʣʠ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʪʝʤʘʪʠʯʥʦʛʦ ʧʣʘʥʫ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ 

ʚʽʜʜʽʣʫ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ɯʥʩʪʠʪʫʪʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʅɸɸʅ ʥʘ 2011ï2015 ʨʨ. ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʅʊʇ 14 

çʂʦʨʤʦʚʽ ʨʝʩʫʨʩʠè ʟʘ ʟʘʚʜʘʥʥʷʤʠ çʋʜʦʩʢʦʥʘʣʠʪʠ ʤʝʪʦʜʠ ʩʝʣʝʢʮʽʾ 

ʙʘʛʘʪʦʨʽʯʥʠʭ ʟʣʘʢʦʚʠʭ ʪʨʘʚ ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʽ ʧʝʨʝʜʘʯʽ ʥʘ ɼʝʨʞʘʚʥʝ 

ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ ʚʠʩʦʢʦʚʨʦʞʘʡʥʠʭ ʩʦʨʪʽʚ ʨʽʟʥʠʭ ʥʘʧʨʷʤʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟ 

ʧʦʢʨʘʱʝʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ, ʝʢʦʣʦʛʽʯʥʦ ʧʣʘʩʪʠʯʥʠʭ ʜʣʷ ˇʨʫʥʪʦʚʦ-

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʇʦʣʽʩʩʷ ʪʘ ʃʽʩʦʩʪʝʧʫ (ʛʨʷʩʪʠʮʷ ʟʙʽʨʥʘ, ʧʘʞʠʪʥʠʮʷ 

ʧʘʩʦʚʠʱʥʘ, ʢʦʩʪʨʠʮʷ ʯʝʨʚʦʥʘ, ʪʠʤʦʬʽʾʚʢʘ ʣʫʯʥʘ)è (ˉ ɼʈ 0111U005313) ʪʘ 

ʇʅɼ 9 çɻʝʥʝʪʠʯʥʽ ʨʝʩʫʨʩʠ ʨʦʩʣʠʥè ʟʘ ʟʘʚʜʘʥʥʷʤ çʌʦʨʤʫʚʘʥʥʷ ʪʘ ʚʝʜʝʥʥʷ 

ʦʟʥʘʢʦʚʠʭ ʢʦʣʝʢʮʽʡ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʢʦʨʤʦʚʠʭ ʽ ʛʘʟʦʥʥʠʭ ʪʨʘʚè (ˉ ɼʈ 

0111U005315); ʥʘ 2016ï2020 ʨʨ. ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʇʅɼ 24 çɻʝʥʦʬʦʥʜ ʨʦʩʣʠʥè ʟʘ 

ʟʘʚʜʘʥʥʷʤ çɯʥʪʨʦʜʫʢʫʚʘʪʠ ʪʘ ʧʦʧʦʚʥʠʪʠ ʛʝʥʝʪʠʯʥʽ ʢʦʣʝʢʮʽʾ ʢʦʨʤʦʚʠʭ ʽ 

ʛʘʟʦʥʥʠʭ ʪʨʘʚ ʟ ʤʝʪʦʶ ʚʠʜʽʣʝʥʥʷ ʜʞʝʨʝʣ ʪʘ ʜʦʥʦʨʽʚ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ 

ʦʟʥʘʢè (ˉ ɼʈ 0116U001323); ʇʅɼ 22 çʂʦʨʤʠ ʽ ʢʦʨʤʦʚʠʡ ʙʽʣʦʢè ʟʘ ʟʘʚʜʘʥʥʷʤ 

çɿʘʩʘʜʠ ʦʮʽʥʢʠ ʩʝʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʦʩʥʦʚʥʠʭ ʚʝʨʭʦʚʠʭ ʙʘʛʘʪʦʨʽʯʥʠʭ 

ʟʣʘʢʦʚʠʭ ʪʨʘʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʩʦʨʪʽʚ, ʘʜʘʧʪʦʚʘʥʠʭ ʜʣʷ 

ʫʤʦʚ ʟʘʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ (ʛʨʷʩʪʠʮʷ  ʟʙʽʨʥʘ,  ʨʘʡʛʨʘʩ  ʚʠʩʦʢʠʡ,  

ʢʦʩʪʨʠʮʷ  ʦʯʝʨʝʪʷʥʘ,  ʪʠʤʦʬʽʾʚʢʘ  ʣʫʯʥʘ)è     (ˉ ɼʈ 0116U001370); ʥʘ 2021ï

2025 ʨʨ. ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʇʅɼ 9 çʉʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʚ 

ʫʤʦʚʘʭ ʨʝʘʣʽʟʘʮʽʾ ʻʚʨʦʽʥʪʝʛʨʘʮʽʡʥʠʭ ʧʨʽʦʨʠʪʝʪʽʚè ʟʘ ʟʘʚʜʘʥʥʷʤ çʉʝʣʝʢʮʽʡʥʽ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʩʦʨʪʽʚ ʙʘʛʘʪʦʨʽʯʥʠʭ 

ʟʣʘʢʦʚʠʭ ʪʨʘʚ (ʛʨʷʩʪʠʮʷ ʟʙʽʨʥʘ, ʪʠʤʦʬʽʾʚʢʘ ʣʫʯʥʘ) ʟ ʧʽʜʚʠʱʝʥʠʤ ʨʽʚʥʝʤ 

ʝʢʦʣʦʛʽʯʥʦʾ ʘʜʘʧʪʠʚʥʦʩʪʽè (ˉ ɼʈ 0121U100188); ʇʅɼ 17 çɻʝʥʝʪʠʯʥʽ ʨʝʩʫʨʩʠ 

ʨʦʩʣʠʥè ʟʘ ʟʘʚʜʘʥʥʷʤ çʈʦʟʰʠʨʝʥʥʷ ʽ ʟʙʝʨʽʛʘʥʥʷ ʛʝʥʝʪʠʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ 
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ʙʘʛʘʪʦʨʽʯʥʠʭ ʪʦʥʢʦʥʦʛʦʚʠʭ ʽ ʙʦʙʦʚʠʭ ʪʨʘʚ ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʝʻʩʪʨʘʮʽʾ 

ʦʟʥʘʢʦʚʠʭ ʢʦʣʝʢʮʽʡè (ˉ ɼʈ 0121U100127).  

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ. ʆʩʥʦʚʥʘ ʤʝʪʘ ʜʦʩʣʽʜʞʝʥʴ ʧʦʣʷʛʘʣʘ ʫ 

ʩʪʚʦʨʝʥʥʽ ʪʘ ʢʦʤʧʣʝʢʩʥʦʤʫ ʚʠʚʯʝʥʥʽ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʚ 

ʫʤʦʚʘʭ ʇʝʨʝʜʢʘʨʧʘʪʪʷ ʟ ʤʝʪʦʶ ʚʠʜʽʣʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ, ʝʢʦʣʦʛʽʯʥʦ 

ʘʜʘʧʪʠʚʥʠʭ ʡ ʩʪʘʙʽʣʴʥʠʭ ʛʝʥʦʪʠʧʽʚ ʟʘ ʢʦʨʤʦʚʦʶ ʪʘ ʥʘʩʽʥʥʻʚʦʶ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʪʘ ʾʭ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʭ ʩʦʨʪʽʚ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʚʠʨʽʰʫʚʘʣʠ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

ï ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʡ ʪʝʦʨʝʪʠʯʥʦ ʫʟʘʛʘʣʴʥʠʪʠ ʩʫʯʘʩʥʽ ʥʘʫʢʦʚʽ ʧʽʜʭʦʜʠ ʪʘ 

ʥʘʧʨʷʤʠ ʩʝʣʝʢʮʽʾ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ; 

ï ʧʨʦʚʝʩʪʠ ʢʦʤʧʣʝʢʩʥʫ ʦʮʽʥʢʫ ʛʝʥʦʬʦʥʜʫ ʟʘ ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʠʤʠ, 

ʢʦʨʤʦʚʠʤʠ ʪʘ ʥʘʩʽʥʥʻʚʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ; 

ï ʚʩʪʘʥʦʚʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʦʟʥʘʢ, 

ʚʠʟʥʘʯʠʪʠ ʾʭ ʤʽʥʣʠʚʽʩʪʴ, ʩʧʘʜʢʦʚʽʩʪʴ ʽ ʢʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ; 

ï ʟʜʽʡʩʥʠʪʠ ʢʣʘʩʪʝʨʠʟʘʮʽʶ ʛʝʥʦʪʠʧʽʚ, ʚʠʜʽʣʠʪʠ ʜʞʝʨʝʣʘ ʮʽʥʥʠʭ ʦʟʥʘʢ ʪʘ 

ʩʬʦʨʤʫʚʘʪʠ ʦʟʥʘʢʦʚʫ ʢʦʣʝʢʮʽʶ; 

ï ʩʪʚʦʨʠʪʠ ʥʦʚʠʡ ʚʠʭʽʜʥʠʡ ʤʘʪʝʨʽʘʣ ʤʝʪʦʜʘʤʠ ʛʽʙʨʠʜʠʟʘʮʽʾ ʪʘ 

ʽʥʜʫʢʦʚʘʥʦʛʦ ʤʫʪʘʛʝʥʝʟʫ; 

ï ʚʠʟʥʘʯʠʪʠ ʧʘʨʘʤʝʪʨʠ ʝʢʦʣʦʛʽʯʥʦʾ ʧʣʘʩʪʠʯʥʦʩʪʽ, ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ 

ʘʜʘʧʪʠʚʥʦʩʪʽ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ; 

ï ʨʦʟʨʦʙʠʪʠ ʤʦʜʝʣʴ ʩʦʨʪʫ ʪʘ ʦʮʽʥʠʪʠ ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʡʦʛʦ 

ʚʠʨʦʱʫʚʘʥʥʷ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʩʝʣʝʢʮʽʡʥʦʾ ʦʮʽʥʢʠ 

ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʚ ʫʤʦʚʘʭ ʇʝʨʝʜʢʘʨʧʘʪʪʷ.  

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʽ, ʧʨʦʜʫʢʪʠʚʥʽ, ʢʦʨʤʦʚʽ, 

ʘʜʘʧʪʠʚʥʽ ʪʘ ʥʘʩʽʥʥʻʚʽ ʧʦʢʘʟʥʠʢʠ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʨʽʟʥʠʭ 

ʥʘʧʨʷʤʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʘ ʪʘʢʦʞ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʾʭ ʤʽʥʣʠʚʦʩʪʽ, ʩʧʘʜʢʦʚʦʩʪʽ ʪʘ 

ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʫ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʇʝʨʝʜʢʘʨʧʘʪʪʷ. 
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ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʘʛʘʣʴʥʦʥʘʫʢʦʚʽ: ʧʦʣʴʦʚʠʡ ï ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ 

ʨʦʩʪʦʤ ʡ ʨʦʟʚʠʪʢʦʤ ʨʦʩʣʠʥ, ʚʽʟʫʘʣʴʥʠʡ ï ʜʣʷ ʚʝʜʝʥʥʷ ʬʝʥʦʣʦʛʽʯʥʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ, ʣʘʙʦʨʘʪʦʨʥʠʡ (ʚʠʤʽʨʶʚʘʣʴʥʦ-ʚʘʛʦʚʠʡ) ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʦʟʥʘʢ ʨʦʩʣʠʥ ʪʘ ʦʙʣʽʢʫ ʚʨʦʞʘʶ, ʩʪʘʪʠʩʪʠʯʥʠʡ ï 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʽʚ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʜʦʩʪʦʚʽʨʥʦʩʪʽ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʢʦʨʝʣʷʮʽʡʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʤʽʞ ʨʽʟʥʠʤʠ ʦʟʥʘʢʘʤʠ, 

ʧʦʢʘʟʥʠʢʽʚ ʤʽʥʣʠʚʦʩʪʽ, ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʧʣʘʩʪʠʯʥʦʩʪʽ.  

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʫ ʚʩʪʘʥʦʚʣʝʥʥʽ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʘʜʘʧʪʠʚʥʦʩʪʽ ʛʨʷʩʪʠʮʽ 

ʟʙʽʨʥʦʾ ʚ ʫʤʦʚʘʭ ʇʝʨʝʜʢʘʨʧʘʪʪʷ, ʱʦ ʜʘʣʦ ʟʤʦʛʫ ʨʦʟʨʦʙʠʪʠ ʥʘʫʢʦʚʦ 

ʦʙˇʨʫʥʪʦʚʘʥʽ ʧʽʜʭʦʜʠ ʜʦ ʩʪʚʦʨʝʥʥʷ ʪʘ ʦʮʽʥʢʠ ʚʠʭʽʜʥʦʛʦ ʩʝʣʝʢʮʽʡʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ. 

ɺʧʝʨʰʝ:  

ï ʟʜʽʡʩʥʝʥʦ ʙʘʛʘʪʦʨʽʯʥʫ ʢʦʤʧʣʝʢʩʥʫ ʦʮʽʥʢʫ ʢʦʣʝʢʮʽʡʥʠʭ, ʛʽʙʨʠʜʥʠʭ ʪʘ 

ʤʫʪʘʥʪʥʠʭ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʨʽʟʥʠʭ ʥʘʧʨʷʤʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʫʤʦʚʘʭ 

ʇʝʨʝʜʢʘʨʧʘʪʪʷ ʟ ʽʥʪʝʛʨʘʮʽʻʶ ʧʨʦʜʫʢʪʠʚʥʠʭ, ʢʦʨʤʦʚʠʭ ʡ ʘʜʘʧʪʠʚʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ; 

ï ʚʩʪʘʥʦʚʣʝʥʦ ʧʘʨʘʤʝʪʨʠ ʝʢʦʣʦʛʽʯʥʦʾ ʧʣʘʩʪʠʯʥʦʩʪʽ ʡ ʩʪʘʙʽʣʴʥʦʩʪʽ 

ʛʝʥʦʪʠʧʽʚ ʫ ʢʦʥʪʨʘʩʪʥʠʭ ʛʽʜʨʦʪʝʨʤʽʯʥʠʭ ʫʤʦʚʘʭ ʪʘ ʚʠʜʽʣʝʥʦ ʛʝʥʦʪʠʧʠ ʟʽ 

ʩʪʘʙʽʣʴʥʦʶ ʨʝʘʣʽʟʘʮʽʻʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ; 

ï ʚʠʷʚʣʝʥʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʢʦʨʝʣʷʮʽʡʥʠʭ ʟʚôʷʟʢʽʚ, ʤʽʥʣʠʚʦʩʪʽ ʡ 

ʩʧʘʜʢʦʚʦʩʪʽ ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʠʭ ʽ ʧʨʦʜʫʢʪʠʚʥʠʭ ʦʟʥʘʢ ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʦ 

ʢʨʠʪʝʨʽʾ ʜʦʙʦʨʫ; 

ï ʧʨʦʚʝʜʝʥʦ ʢʣʘʩʪʝʨʠʟʘʮʽʶ ʩʝʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘ ʩʫʢʫʧʥʽʩʪʶ 

ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʦʟʥʘʢ ʽ ʚʠʜʽʣʝʥʦ ʛʝʥʦʪʠʧʠ ʟ ʢʦʥʪʨʘʩʪʥʠʤʠ ʪʠʧʘʤʠ 

ʘʜʘʧʪʠʚʥʦʾ ʨʝʘʢʮʽʾ; 

ï ʩʪʚʦʨʝʥʦ ʥʦʚʠʡ ʚʠʭʽʜʥʠʡ ʤʘʪʝʨʽʘʣ ʰʣʷʭʦʤ ʧʦʻʜʥʘʥʥʷ ʢʦʣʝʢʮʽʡʥʠʭ 

ʨʝʩʫʨʩʽʚ, ʩʢʣʘʜʥʦʛʽʙʨʠʜʥʠʭ ʧʦʧʫʣʷʮʽʡ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʫʪʘʛʝʥʝʟʫ; 

ï ʨʦʟʨʦʙʣʝʥʦ ʤʦʜʝʣʴ ʩʦʨʪʫ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘ ʢʦʤʧʣʝʢʩʦʤ 

ʧʨʦʜʫʢʪʠʚʥʠʭ ʪʘ ʘʜʘʧʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 
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ʋʜʦʩʢʦʥʘʣʝʥʦ: 

ï ʤʝʪʦʜʠʢʫ ʢʦʤʧʣʝʢʩʥʦʾ ʩʝʣʝʢʮʽʡʥʦʾ ʦʮʽʥʢʠ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʥʘ ʦʩʥʦʚʽ 

ʽʥʪʝʛʨʘʮʽʾ ʧʨʦʜʫʢʪʠʚʥʠʭ, ʢʦʨʤʦʚʠʭ ʪʘ ʘʜʘʧʪʠʚʥʠʭ ʢʨʠʪʝʨʽʾʚ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ; 

ï ʧʽʜʭʽʜ ʜʦ ʚʠʜʽʣʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʛʝʥʦʪʠʧʽʚ ʰʣʷʭʦʤ ʧʦʻʜʥʘʥʥʷ 

ʽʥʜʝʢʩʥʦʾ ʪʘ ʢʣʘʩʪʝʨʥʦʾ ʦʮʽʥʢʠ. 

ʅʘʙʫʣʦ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ: 

ï ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʚʽʜʙʦʨʫ ʘʜʘʧʪʠʚʥʠʭ ʡ ʩʪʘʙʽʣʴʥʠʭ ʛʝʥʦʪʠʧʽʚ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʜʣʷ ʫʤʦʚ ʤʽʥʣʠʚʦʛʦ ʛʽʜʨʦʪʝʨʤʽʯʥʦʛʦ ʨʝʞʠʤʫ; 

ï ʧʨʠʥʮʠʧʠ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʫ ʩʝʣʝʢʮʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʝʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

ʪʘ ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʟʨʘʟʢʽʚ. 

ʅʦʚʠʟʥʫ ʚʠʜʽʣʝʥʥʷ ʮʽʥʥʠʭ ʜʞʝʨʝʣ, ʬʦʨʤʫʚʘʥʥʷ ʦʟʥʘʢʦʚʠʭ ʢʦʣʝʢʮʽʡ ʽ 

ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʩʦʨʪʽʚ ʧʽʜʪʚʝʨʜʞʝʥʦ ʩʽʤʦʤʘ ʩʚʽʜʦʮʪʚʘʤʠ ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ 

ʟʨʘʟʢʽʚ ʛʝʥʦʬʦʥʜʫ  (ˉ 1890 ʽ ˉ 1891 ʚʽʜ 07.11.2018 ʨ.;  ˉ 2581 ʚʽʜ 01.11.2024 

ʨ.; ˉ 2663,  ˉ 2664, ˉ 2665 ʽ ˉ 2666 ʚʽʜ 27.03.2025 ʨ.), ʦʜʥʠʤ ʩʚʽʜʦʮʪʚʦʤ 

ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ ʢʦʣʝʢʮʽʾ (ˉ 349 ʚʽʜ 23.10.2025 ʨ.) ʪʘ ʜʚʦʤʘ ʩʚʽʜʦʮʪʚʘʤʠ ʥʘ 

ʩʦʨʪʠ ʨʦʩʣʠʥ ï ʄʘʨʽʯʢʘ (ˉ 140822 ʚʽʜ 30.04.2014 ʨ.) ʽ ɹʦʡʢʽʚʯʘʥʢʘ (ˉ 

171278 ʚʽʜ 07.11.2017 ʨ.). 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ. ʇʨʦʚʝʜʝʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʦʟʚʦʣʠʣʠ ʫʜʦʩʢʦʥʘʣʠʪʠ ʤʝʪʦʜʠ ʝʬʝʢʪʠʚʥʦʾ ʦʮʽʥʢʠ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʙʘʛʘʪʦʨʽʯʥʠʭ ʪʨʘʚ, ʩʬʦʨʤʫʚʘʪʠ çʄʝʪʦʜʦʣʦʛʽʶ ʩʝʣʝʢʮʽʾ ʙʘʛʘʪʦʨʽʯʥʠʭ ʙʦʙʦʚʠʭ 

ʽ ʟʣʘʢʦʚʠʭ ʪʨʘʚ ʫ ʇʝʨʝʜʢʘʨʧʘʪʪʽè (2015); ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ 

çʌʦʨʤʫʚʘʥʥʷ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʛʝʥʝʪʠʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʢʦʨʤʦʚʠʭ ʽ ʛʘʟʦʥʥʠʭ 

ʪʨʘʚ ʫ ʇʝʨʝʜʢʘʨʧʘʪʪʽè (2015); çʋʜʦʩʢʦʥʘʣʝʥʘ ʤʝʪʦʜʦʣʦʛʽʷ ʦʮʽʥʢʠ 

ʩʝʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ, ʨʘʡʛʨʘʩʫ ʚʠʩʦʢʦʛʦ, ʢʦʩʪʨʠʮʽ 

ʦʯʝʨʝʪʷʥʦʾ, ʪʠʤʦʬʽʾʚʢʠ ʣʫʯʥʦʾè (2020); çɿʘʢʦʥʦʤʽʨʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʩʦʨʪʽʚ ʙʘʛʘʪʦʨʽʯʥʠʭ ʟʣʘʢʦʚʠʭ ʪʨʘʚ (ʛʨʷʩʪʠʮʷ ʟʙʽʨʥʘ, 

ʪʠʤʦʬʽʾʚʢʘ ʣʫʯʥʘ) ʟ ʧʽʜʚʠʱʝʥʠʤ ʨʽʚʥʝʤ ʝʢʦʣʦʛʽʯʥʦʾ ʘʜʘʧʪʠʚʥʦʩʪʽè (2025); 

çʂʘʪʘʣʦʛ ʜʞʝʨʝʣ ʪʘ ʜʦʥʦʨʽʚ ʮʽʥʥʠʭ ʦʟʥʘʢ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʛʨʷʩʪʠʮʽ 
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ʟʙʽʨʥʦʾè (2018); çʂʘʪʘʣʦʛ ʛʝʥʝʪʠʯʥʦʾ ʮʽʥʥʦʩʪʽ ʢʦʣʝʢʮʽʾ  ʙʘʛʘʪʦʨʽʯʥʠʭ ʪʨʘʚè 

(2020); çʂʘʪʘʣʦʛ ʜʞʝʨʝʣ ʪʘ ʜʦʥʦʨʽʚ ʮʽʥʥʠʭ ʦʟʥʘʢ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ, ʪʠʤʦʬʽʾʚʢʠ ʣʫʯʥʦʾè (2022). ʎʽʥʥʽʩʪʴ ʚʢʘʟʘʥʠʭ ʧʫʙʣʽʢʘʮʽʡ 

ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʥʘʫʢʦʚʠʤ ʫʩʪʘʥʦʚʘʤ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʦʣʝʢʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ ʪʘ ʩʦʨʪʠ-ʝʪʘʣʦʥʠ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʷʢ ʜʞʝʨʝʣʘ ʮʽʥʥʠʭ 

ʦʟʥʘʢ ʫ ʩʝʣʝʢʮʽʡʥʦʤʫ ʧʨʦʮʝʩʽ, ʘ ʚʠʨʦʙʥʠʯʠʤ ʩʪʨʫʢʪʫʨʘʤ ï ʥʦʚʽ ʩʦʨʪʠ ʜʣʷ 

ʚʝʜʝʥʥʷ ʾʭ ʥʘʩʽʥʥʠʮʪʚʘ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʧʽʜʭʦʜʠ ʜʦ ʦʮʽʥʢʠ ʘʜʘʧʪʠʚʥʦʩʪʽ ʪʘ ʩʪʽʡʢʦʩʪʽ ʜʘʶʪʴ ʟʤʦʛʫ 

ʝʬʝʢʪʠʚʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʜʦʙʽʨ ʫ ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤʘʭ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʤʽʥʣʠʚʦʩʪʽ ʪʘ ʢʣʘʩʪʝʨʠʟʘʮʽʾ, ʘ ʪʘʢʦʞ ʩʧʨʠʷʶʪʴ 

ʽʥʪʨʦʜʫʢʮʽʾ ʪʘ ʟʙʝʨʝʞʝʥʥʶ ʨʦʩʣʠʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ 

ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʡ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʘʛʨʦʝʢʦʩʠʩʪʝʤ. ʋ ʩʧʽʚʘʚʪʦʨʩʪʚʽ 

ʩʪʚʦʨʝʥʦ ʪʘ ʚʧʨʦʚʘʜʞʝʥʦ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʥʦʚʽ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ ʩʦʨʪʠ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʄʘʨʽʯʢʘ ʽ ɹʦʡʢʽʚʯʘʥʢʘ, ʥʘʣʘʛʦʜʞʝʥʦ ʚʠʨʦʙʥʠʮʪʚʦ ʾʭ ʥʘʩʽʥʥʷ, 

ʧʨʠ ʮʴʦʤʫ ʾʭ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʝʨʝʚʠʱʫʻ ʧʦʧʝʨʝʜʥʽ ʩʦʨʪʠ ʟʘ ʚʨʦʞʘʡʥʽʩʪʶ  

ʟʝʣʝʥʦʾ  ʤʘʩʠ  ʥʘ  4ï15 %,  ʩʫʭʦʾ  ʨʝʯʦʚʠʥʠ ï ʥʘ 3ï21 %, ʥʘʩʽʥʥʷ ï ʥʘ 5ï17 %, 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʘʢʪʠʚʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʦ; ʩʦʨʪʠ ʦʪʨʠʤʘʣʠ 

ʧʦʟʠʪʠʚʥʫ ʦʮʽʥʢʫ ʪʘ ʚʧʨʦʚʘʜʞʝʥʽ ʚ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘ 

ʧʣʦʱʽ 3,0 ʛʘ, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʚʽʜʧʦʚʽʜʥʠʤ ʘʢʪʦʤ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʻ ʨʝʟʫʣʴʪʘʪʦʤ 15-

ʨʽʯʥʦʾ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʨʦʙʦʪʠ ʟʜʦʙʫʚʘʯʢʠ; ʥʘʫʢʦʚʽ ʧʦʣʦʞʝʥʥʷ, ʚʠʥʝʩʝʥʽ ʥʘ 

ʟʘʭʠʩʪ, ʜʠʩʝʨʪʘʥʪʢʘ ʦʜʝʨʞʘʣʘ ʦʩʦʙʠʩʪʦ. ɸʚʪʦʨʢʘ ʧʨʦʚʝʣʘ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ 

ʜʞʝʨʝʣ, ʚʠʟʥʘʯʠʣʘ ʥʘʧʨʷʤʠ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ; ʨʦʟʨʦʙʠʣʘ 

ʧʨʦʛʨʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʠʢ; ʦʨʛʘʥʽʟʫʚʘʣʘ ʪʘ ʚʟʷʣʘ 

ʙʝʟʧʦʩʝʨʝʜʥʶ ʫʯʘʩʪʴ ʫ ʾʭ ʚʠʢʦʥʘʥʥʽ, ʫʟʘʛʘʣʴʥʝʥʥʽ, ʘʥʘʣʽʟʽ ʪʘ ʦʙʨʦʙʮʽ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ; ʚʠʟʥʘʯʠʣʘ ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ; ʩʬʦʨʤʫʣʶʚʘʣʘ 

ʥʘʫʢʦʚʽ ʧʦʣʦʞʝʥʥʷ, ʚʠʩʥʦʚʢʠ ʡ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʩʝʣʝʢʮʽʡʥʦʾ ʧʨʘʢʪʠʢʠ ʽ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʧʨʦʚʝʣʘ ʾʭ ʚʧʨʦʚʘʜʞʝʥʥʷ, ʧʽʜʛʦʪʫʚʘʣʘ ʪʘ ʦʧʫʙʣʽʢʫʚʘʣʘ 

ʨʝʟʫʣʴʪʘʪʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʏʘʩʪʢʘ ʘʚʪʦʨʩʪʚʘ ʚ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʟʽ 
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ʩʧʽʚʘʚʪʦʨʘʤʠ ʧʨʘʮʷʭ ʩʪʘʥʦʚʠʪʴ 30ï90 %, ʫ ʩʪʚʦʨʝʥʠʭ ʩʦʨʪʘʭ 60 %, 

ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʟʨʘʟʢʘʭ ʽ ʢʦʣʝʢʮʽʷʭ ʛʝʥʦʬʦʥʜʫ ʨʦʩʣʠʥ ʚ ʋʢʨʘʾʥʽ ï 30ï80 %. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ 

ʨʦʙʦʪʠ ʟʘʩʣʫʭʘʥʦ ʪʘ ʦʙʛʦʚʦʨʝʥʦ ʥʘ ʟʘʩʽʜʘʥʥʷʭ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʠʭ ʢʦʤʽʩʽʡ 

ɯʥʩʪʠʪʫʪʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʅʘʮʽʦʥʘʣʴʥʦʾ 

ʘʢʘʜʝʤʽʾ ʘʛʨʘʨʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠ (ʩ. ʆʙʨʦʰʠʥʝ, 2026 ʨ.), ʦʧʨʠʣʶʜʥʝʥʦ ʪʘ 

ʘʧʨʦʙʦʚʘʥʦ ʥʘ : ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ 

ʚʯʝʥʠʭ çɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʋʢʨʘʾʥʠè (ʩ. 

ʆʙʨʦʰʠʥʝ, 13 ʣʠʩʪʦʧʘʜʘ 2013 ʨ.); ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ 

ɯʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ çɯʥʪʝʛʨʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʦʩʚʽʪʠ, ʥʘʫʢʠ ʽ ʚʠʨʦʙʥʠʮʪʚʘ ʚ 

ʩʫʯʘʩʥʦʤʫ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʧʨʦʩʪʦʨʽè (ʤ. ʊʝʨʥʦʧʽʣʴ, 29-30 ʢʚʽʪʥʷ 2014 ʨ.); 

ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ɯʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ çʉʪʨʘʪʝʛʽʷ 

ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʦʥʦʤʽʯʥʦʛʦ, ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʪʘ ʨʝʩʫʨʩʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʢʨʘʾʥʠè (ʤ. ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ 4ï5 ʯʝʨʚʥʷ 2015 ʨ.); 

ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ɯʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ çɸʛʨʘʨʥʘ ʥʘʫʢʘ: 

ʨʦʟʚʠʪʦʢ ʽ ʧʝʨʩʧʝʢʪʠʚʠè (ʤ. ʄʠʢʦʣʘʾʚ, 5 ʞʦʚʪʥʷ 2015 ʨ.); ʄʽʞʥʘʨʦʜʥʽʡ 

ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ, ʧʨʠʩʚʷʯʝʥʽʡ 80-ʨʽʯʯʶ ʟ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ʘʢʘʜʝʤʽʢʘ 

ʅɸɸʅ ɸ. ʆ. ɹʘʙʠʯʘ ç2016: ʟʝʨʥʦʙʦʙʦʚʽ ʢʫʣʴʪʫʨʠ ʪʘ ʩʦʷ ʜʣʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ 

ʘʛʨʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʋʢʨʘʾʥʠè (ʤ. ɺʽʥʥʠʮʷ, 11-12 ʩʝʨʧʥʷ 2016 ʨ.); ɯɯɯ 

ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɽʢʦʣʦʛʽʷ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʚ ʩʠʩʪʝʤʽ ʦʧʪʠʤʽʟʘʮʽʾ ʚʽʜʥʦʩʠʥ ʧʨʠʨʦʜʠ ʽ ʩʫʩʧʽʣʴʩʪʚʘè 

(ʤ. ʊʝʨʥʦʧʽʣʴ, 24ï25 ʙʝʨʝʟʥʷ 2016 ʨ,); ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ ʧʨʠʩʚʷʯʝʥʽʡ 25-ʨʽʯʯʶ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʛʝʥʙʘʥʢʫ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ 

çɻʝʥʝʪʠʯʥʝ ʪʘ ʩʦʨʪʦʚʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʨʦʩʣʠʥ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ 

ʣʶʜʝʡè (ʤ. ʂʠʾʚ, 4-7 ʣʠʧʥʷ 2016 ʨ.); ɯV ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ ʧʨʘʢʪʠʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ, ʧʨʠʩʚʷʯʝʥʽʡ 15 ʨʽʯʯʶ ʩʪʚʦʨʝʥʥʷ ʋʢʨʘʾʥʩʴʢʦʛʦ ʽʥʩʪʠʪʫʪʫ 

ʝʢʩʧʝʨʪʠʟʠ ʩʦʨʪʽʚ ʨʦʩʣʠʥ çʉʚʽʪʦʚʽ ʨʦʩʣʠʥʥʽ ʨʝʩʫʨʩʠ: ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ 

ʨʦʟʚʠʪʢʫè (ʤ. ʂʠʾʚ, 7 ʯʝʨʚʥʷ 2017 ʨ.); ɯV ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ ʧʨʘʢʪʠʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ, ʧʨʠʩʚʷʯʝʥʽʡ 95 ʨʽʯʯʶ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ çʉʚʽʪʦʚʽ 

ʨʦʩʣʠʥʥʽ ʨʝʩʫʨʩʠ: ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫè (ʤ. ʂʠʾʚ, 7 ʯʝʨʚʥʷ 2018 ʨ.); 
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ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ɯʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ çʉʪʘʥ ʽ ʧʝʨʩʧʝʢʪʠʚʠ 

ʨʦʟʚʠʪʢʫ ʩʝʣʝʢʮʽʾ ʚ ʫʤʦʚʘʭ ʟʤʽʥ ʢʣʽʤʘʪʫè (ʤ. ʍʝʨʩʦʥ, 23 ʣʶʪʦʛʦ 2018 ʨ.); V 

ɯʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ çɻʝʥʝʪʠʢʘ ʪʘ ʩʝʣʝʢʮʽʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ï ʚʽʜ ʤʦʣʝʢʫʣʠ ʜʦ ʩʦʨʪʫè (ʤ. ʂʠʾʚ, 21 ʚʝʨʝʩʥʷ 

2021 ʨ.); ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ ɯʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ 

çɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʨʦʩʣʠʥʥʠʮʪʚʘ ʚ ʫʤʦʚʘʭ ʟʤʽʥ ʢʣʽʤʘʪʫè (ʤ. ʍʘʨʢʽʚ 26ï27 

ʞʦʚʪʥʷ 2022  ʨ.); ɯɯ ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʉʝʣʝʢʮʽʷ 

ʘʛʨʦʢʫʣʴʪʫʨ ʚ ʫʤʦʚʘʭ ʟʤʽʥ ʢʣʽʤʘʪʫ: ʥʘʧʨʷʤʠ ʪʘ ʧʨʽʦʨʠʪʝʪʠè (ʤ. ʆʜʝʩʘ, 24 

ʙʝʨʝʟʥʷ 2023 ʨ.); ʦʙʛʦʚʦʨʝʥʦ ʥʘ ʟʘʩʽʜʘʥʥʷʭ ʤʝʪʦʜʠʯʥʦʾ ʢʦʤʽʩʽʾ ʽ ʚʯʝʥʦʾ ʨʘʜʠ 

ɯʥʩʪʠʪʫʪʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʅɸɸʅ, ɯʥʩʪʠʪʫʪʫ 

ʢʦʨʤʽʚ ʪʘ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʇʦʜʽʣʣʷ ʅɸɸʅ, ɯʥʩʪʠʪʫʪʫ ʨʦʩʣʠʥʥʠʮʪʚʘ 

ʽʤʝʥʽ ɺ. ʗ. ʖʨôʻʚʘ ʅɸɸʅ. 

ʇʫʙʣʽʢʘʮʽʾ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ ʜʠʩʝʨʪʘʮʽʾ 

ʦʧʫʙʣʽʢʦʚʘʥʦ ʫ 45 ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ, ʟ ʷʢʠʭ 2 ʨʦʟʜʽʣʠ ʚ ʤʦʥʦʛʨʘʬʽʷʭ, 14 

ʩʪʘʪʝʡ ʫ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ, 4 ʨʝʢʦʤʝʥʜʘʮʽʾ, 3 ʢʘʪʘʣʦʛʠ, 12 ʪʝʟ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʡ, 2 ʘʚʪʦʨʩʴʢʽ ʩʚʽʜʦʮʪʚʘ ʥʘ ʩʦʨʪʠ ʨʦʩʣʠʥ, 7 ʩʚʽʜʦʮʪʚ 

ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ ʟʨʘʟʢʽʚ ʛʝʥʦʬʦʥʜʫ ʪʘ 1 ʩʚʽʜʦʮʪʚʦ ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ ʦʟʥʘʢʦʚʦʾ 

ʢʦʣʝʢʮʽʾ. 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ʄʘʪʝʨʽʘʣʠ ʜʠʩʝʨʪʘʮʽ ʾʚʠʢʣʘʜʝʥʦ ʥʘ 

258 ʩʪʦʨʽʥʢʘʭ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʥʘʙʦʨʫ, ʟ ʥʠʭ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ ï 161 ʩʪʦʨʽʥʢʘ. 

ɼʠʩʝʨʪʘʮʽʷ ʤʽʩʪʠʪʴ: ʘʥʦʪʘʮʽʶ, ʚʩʪʫʧ, ʰʽʩʪʴ ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʠ, ʨʝʢʦʤʝʥʜʘʮʽʾ 

ʜʣʷ ʩʝʣʝʢʮʽʡʥʦʾ ʧʨʘʢʪʠʢʠ ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ, ʩʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ, ʷʢʠʡ 

ʥʘʨʘʭʦʚʫʻ 230 ʧʦʩʠʣʘʥ,ɹ ʟ ʥʠʭ 96 ʣʘʪʠʥʠʮʝʶ,  ̔30 ʜʦʜʘʪʢʽʚ. ʄʘʪʝʨʽʘʣ ʚʢʣʶʯʘʻ 

42 ʪʘʙʣʠʮʽ ʪʘ 17 ʨʠʩʫʥʢʽʚ. 
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ʈʆɿɼɯʃ 1 

 

ʆʉʅʆɺʀ ʉɽʃɽʂʎɯʁʅʆɰ ʈʆɹʆʊʀ ɿ ɻʈʗʉʊʀʎɽʖ ɿɹɯʈʅʆʖ  

(ʦʛʣʷʜ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ) 

 

1.1 .  ʅʘʨʦʜʥʦʛʦʩʧʦʜʘʨʩʴʢʝ ʟʥʘʯʝʥʥʷ ʪʘ ʽʩʪʦʨʽʷ ʢʫʣʴʪʫʨʠ 

 

ʈʦʜʠʥʘ ʟʣʘʢʦʚʠʭ (Poaceae Barnh. = Gramineae Juss.) ʻ ʦʜʥʽʻʶ ʟ 

ʥʘʡʙʽʣʴʰʠʭ ʩʝʨʝʜ ʧʦʢʨʠʪʦʥʘʩʽʥʥʠʭ ʨʦʩʣʠʥ ʽ ʥʘʣʽʯʫʻ ʙʣʠʟʴʢʦ 11700ï12000 

ʚʠʜʽʚ, ʦʙôʻʜʥʘʥʠʭ ʫ 780ï790 ʨʦʜʽʚ. ʇʨʝʜʩʪʘʚʥʠʢʠ ʮʽʻʾ ʨʦʜʠʥʠ ʧʦʰʠʨʝʥʽ 

ʤʘʡʞʝ ʥʘ ʚʩʽʭ ʢʦʥʪʠʥʝʥʪʘʭ ï ʚʽʜ ʪʨʦʧʽʯʥʠʭ ʨʝʛʽʦʥʽʚ ʜʦ ʘʨʢʪʠʯʥʠʭ ʟʦʥ, ʚʽʜ 

ʨʽʚʥʷ ʤʦʨʷ ʜʦ ʚʠʩʦʢʦʛʽʨʥʠʭ ʧʦʷʩʽʚ, ʜʝ ʚʦʥʠ ʬʦʨʤʫʶʪʴ ʪʨʘʚôʷʥʠʡ ʧʦʢʨʠʚ ʘʞ 

ʜʦ ʩʥʽʛʦʚʦʾ ʣʽʥʽʾ. ʊʘʢʝ ʛʣʦʙʘʣʴʥʝ ʧʦʰʠʨʝʥʥʷ ʟʣʘʢʦʚʠʭ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭʥʶ 

ʚʠʩʦʢʫ ʝʢʦʣʦʛʽʯʥʫ ʧʣʘʩʪʠʯʥʽʩʪʴ ʽ ʟʜʘʪʥʽʩʪʴ ʜʦʤʽʥʫʚʘʪʠ ʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʧʨʠʨʦʜʥʠʭ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ, ʟʦʢʨʝʤʘ ʚ ʩʪʝʧʘʭ, ʣʫʢʘʭ, ʩʘʚʘʥʘʭ, 

ʧʨʝʨʽʷʭ ʽ ʘʛʨʦʣʘʥʜʰʘʬʪʘʭ [1ï2]. 

ɿʛʽʜʥʦ ʟ ʬʣʦʨʠʩʪʠʯʥʠʤʠ ʟʚʝʜʝʥʥʷʤʠ, ʫ ʬʣʦʨʽ ʋʢʨʘʾʥʠ ʨʦʜʠʥʘ Poaceae 

ʧʨʝʜʩʪʘʚʣʝʥʘ 98 ʨʦʜʘʤʠ ʪʘ 334 ʚʠʜʘʤʠ, ʟ ʷʢʠʭ ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʻ 

ʜʠʢʦʨʦʩʣʠʤʠ. ʅʘʡʙʽʣʴʰʝ ʚʠʜʦʚʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʟʣʘʢʦʚʠʭ ʪʨʘʚ ʟʦʩʝʨʝʜʞʝʥʝ ʚ 

ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪʘʭ ʽ ʇʝʨʝʜʢʘʨʧʘʪʪʽ, ʱʦ ʩʪʚʦʨʶʻ ʩʧʨʠʷʪʣʠʚʽ ʧʝʨʝʜʫʤʦʚʠ 

ʜʣʷ ʜʦʙʦʨʫ ʮʽʥʥʦʛʦ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʢʦʨʤʦʚʠʨʦʙʥʠʮʪʚʽ ʡ ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤʘʭ [3ï5]. 

ɿʣʘʢʦʚʽ ʪʨʘʚʠ ʻ ʢʣʶʯʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤ, 

ʦʩʢʽʣʴʢʠ ʚʠʟʥʘʯʘʶʪʴ ʩʪʨʫʢʪʫʨʫ ʣʫʯʥʠʭ ʽ ʩʪʝʧʦʚʠʭ ʬʽʪʦʮʝʥʦʟʽʚ, ʬʦʨʤʫʶʪʴ 

ʦʩʥʦʚʫ ʢʦʨʤʦʚʦʾ ʙʘʟʠ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ ʽ ʚʠʢʦʥʫʶʪʴ ʚʘʞʣʠʚʽ 

ˇʨʫʥʪʦʟʘʭʠʩʥʽ ʬʫʥʢʮʽʾ. ɿʘʚʜʷʢʠ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʽʡ ʢʦʨʝʥʝʚʽʡ ʩʠʩʪʝʤʽ ʚʦʥʠ 

ʩʧʨʠʷʶʪʴ ʩʪʘʙʽʣʽʟʘʮʽʾ ˇʨʫʥʪʽʚ, ʟʤʝʥʰʝʥʥʶ ʚʦʜʥʦʾ ʪʘ ʚʽʪʨʦʚʦʾ ʝʨʦʟʽʾ ʪʘ 

ʧʽʜʚʠʱʝʥʥʶ ʟʘʛʘʣʴʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʘʛʨʦʣʘʥʜʰʘʬʪʽʚ. ʉʘʤʝ ʪʦʤʫ 

ʟʣʘʢʦʚʽ ʪʨʘʚʠ ʻ ʦʙôʻʢʪʦʤ ʧʦʩʪʽʡʥʦʾ ʫʚʘʛʠ ʙʦʪʘʥʽʯʥʠʭ, ʝʢʦʣʦʛʽʯʥʠʭ ʽ 

ʘʛʨʦʥʦʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ [6ï11]. 
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ʉʝʨʝʜ ʙʘʛʘʪʦʨʽʯʥʠʭ ʟʣʘʢʦʚʠʭ ʢʦʨʤʦʚʠʭ ʢʫʣʴʪʫʨ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʧʦʩʽʜʘʻ 

ʛʨʷʩʪʠʮʷ ʟʙʽʨʥʘ (cocksfoot, orchar dgrass, Dactylis glomerata L.) ï ʦʜʠʥ ʽʟ 

ʥʘʡʙʽʣʴʰ ʮʽʥʥʠʭ ʽ ʧʦʰʠʨʝʥʠʭ ʚʠʜʽʚ ʧʦʤʽʨʥʦʾ ʟʦʥʠ. ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ, ʮʝʡ 

ʚʠʜ ʥʘʣʝʞʠʪʴ ʜʦ ʚʽʜʥʦʩʥʦ ʤʦʣʦʜʦʛʦ ʢʦʤʧʣʝʢʩʫ ʛʝʥʦʪʠʧʽʚ, ʱʦ ʩʬʦʨʤʫʚʘʚʩʷ ʚ 

ʛʽʨʩʴʢʠʭ ʨʘʡʦʥʘʭ ʩʝʨʝʜʟʝʤʥʦʤʦʨʩʴʢʦʾ ʟʦʥʠ ʚʽʜ ʙʽʣʴʰ ʜʘʚʥʴʦʛʦ ʚʠʜʫ ï 

ʛʨʷʩʪʠʮʽ ɸʰʝʨʩʦʥʘ. ʇʦʻʜʥʘʥʥʷ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʜʦʙʨʦʛʦ ʨʽʚʥʷ 

ʩʧʦʞʠʚʘʥʥʷ ʢʦʨʤʫ ʪʘ ʰʠʨʦʢʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʘʤʧʣʽʪʫʜʠ ʟʫʤʦʚʠʣʦ ʾʾ ʪʨʠʚʘʣʝ ʡ 

ʘʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʢʦʨʤʦʚʠʨʦʙʥʠʮʪʚʽ [12ï14]. 

ɻʨʷʩʪʠʮʷ ʟʙʽʨʥʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʦʶ ʚʨʦʞʘʡʥʽʩʪʶ ʟʝʣʝʥʦʾ ʤʘʩʠ 

ʪʘ ʩʽʥʘ, ʟʥʘʯʥʦʶ ʦʙʣʠʩʪʚʣʝʥʽʩʪʶ ʡ ʜʦʙʨʦʶ ʧʦʞʠʚʥʦʶ ʮʽʥʥʽʩʪʶ ʢʦʨʤʫ. ɺʦʥʘ 

ʧʨʠʜʘʪʥʘ ʜʦ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʪʘ 

ʻ ʚʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʟʝʣʝʥʦʛʦ ʢʦʥʚʝʻʨʘ. ɿʘ ʨʽʚʥʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʢʫʣʴʪʫʨʘ ʥʝ ʧʦʩʪʫʧʘʻʪʴʩʷ ʽʥʰʠʤ ʧʦʰʠʨʝʥʠʤ ʙʘʛʘʪʦʨʽʯʥʠʤ ʟʣʘʢʦʚʠʤ ʪʨʘʚʘʤ, 

ʘ ʟʘ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ ʯʘʩʪʦ ʧʝʨʝʚʠʱʫʻ ʾʭ ʟʘ ʚʨʦʞʘʡʥʽʩʪʶ [15ï

18]. 

ʋʤʦʚʠ ʧʦʤʽʨʥʦʛʦ ʢʣʽʤʘʪʫ ʻ ʦʧʪʠʤʘʣʴʥʠʤʠ ʜʣʷ ʨʦʩʪʫ ʡ ʨʦʟʚʠʪʢʫ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʝ ʬʦʨʤʫʚʘʥʥʷ ʟʝʣʝʥʦʾ ʤʘʩʠ ʟ 

ʚʠʩʦʢʦʶ ʢʦʨʤʦʚʦʶ ʮʽʥʥʽʩʪʶ, ʦʩʦʙʣʠʚʦ ʫ ʨʘʥʥʽ ʬʘʟʠ ʦʨʛʘʥʦʛʝʥʝʟʫ. ʅʘ 

ʢʫʣʴʪʫʨʥʠʭ ʧʘʩʦʚʠʱʘʭ ʚʦʥʘ ʬʦʨʤʫʻ ʷʢʽʩʥʠʡ ʣʽʪʥʽʡ ʢʦʨʤ, ʷʢʠʡ ʚʽʜʟʥʘʯʘʻʪʴʩʷ 

ʚʠʩʦʢʦʶ ʧʝʨʝʪʨʘʚʥʽʩʪʶ ʪʘ ʟʙʘʣʘʥʩʦʚʘʥʠʤ ʚʤʽʩʪʦʤ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, 

ʟʦʢʨʝʤʘ ʧʨʦʪʝʾʥʫ, ʚʽʪʘʤʽʥʽʚ ʽ ʤʽʥʝʨʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʜʦʩʪʫʧʥʽʡ ʜʣʷ ʪʚʘʨʠʥ 

ʬʦʨʤʽ [19ï20]. 

ʋ ʬʘʟʽ ʢʫʱʝʥʥʷ ï ʥʘ ʧʦʯʘʪʢʫ ʚʠʭʦʜʫ ʨʦʩʣʠʥ ʫ ʪʨʫʙʢʫ ï ʟʝʣʝʥʘ ʤʘʩʘ 

ʛʨʷʩʪʠʮʽ ʟʘ ʚʤʽʩʪʦʤ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ ʚ ʩʫʭʽʡ ʨʝʯʦʚʠʥʽ ʥʝ ʧʦʩʪʫʧʘʻʪʴʩʷ 

ʢʦʥʮʝʥʪʨʦʚʘʥʠʤ ʢʦʨʤʘʤ. ʋ ʤʽʨʫ ʨʦʩʪʫ ʡ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʟʘʢʦʥʦʤʽʨʥʝ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʧʨʦʪʝʾʥʫ, ʢʘʣʴʮʽʶ, ʬʦʩʬʦʨʫ ʪʘ ʢʘʨʦʪʠʥʫ ʧʨʠ 

ʦʜʥʦʯʘʩʥʦʤʫ ʟʙʽʣʴʰʝʥʥʽ ʯʘʩʪʢʠ ʩʠʨʦʾ ʢʣʽʪʢʦʚʠʥʠ, ʱʦ ʦʙʫʤʦʚʣʶʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʧʪʠʤʽʟʘʮʽʾ ʩʪʨʦʢʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʚʦʩʪʦʶ [21ï23]. 

ɿʘ ʜʘʥʠʤʠ ʯʠʩʣʝʥʥʠʭ ʚʽʪʯʠʟʥʷʥʠʭ ʽ ʟʘʨʫʙʽʞʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʛʨʷʩʪʠʮʶ 

ʟʙʽʨʥʫ ʚʽʜʥʦʩʷʪʴ ʜʦ ʛʨʫʧʠ ʢʨʘʱʠʭ ʙʘʛʘʪʦʨʽʯʥʠʭ ʢʦʨʤʦʚʠʭ ʟʣʘʢʦʚʠʭ ʪʨʘʚ 
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ʧʦʤʽʨʥʦʾ ʟʦʥʠ. ʅʘʡʚʠʱʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʦʥʘ ʬʦʨʤʫʻ ʟʘ ʫʤʦʚ ʜʦʩʪʘʪʥʴʦʛʦ 

ʟʚʦʣʦʞʝʥʥʷ ʪʘ ʥʘ ʨʦʜʶʯʠʭ ˇʨʫʥʪʘʭ ʛʽʨʩʴʢʠʭ ʽ ʧʝʨʝʜʛʽʨʥʠʭ ʨʝʛʽʦʥʽʚ, ʜʝ 

ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʽ ʚʨʦʞʘʾ ʟʝʣʝʥʦʾ ʤʘʩʠ ʪʘ ʩʽʥʘ. ɿʘʣʝʞʥʦ ʚʽʜ 

ʘʛʨʦʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʽ ʨʽʚʥʷ ʘʛʨʦʪʝʭʥʽʢʠ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ ʤʦʞʝ 

ʢʦʣʠʚʘʪʠʩʷ ʚ ʤʝʞʘʭ 20ï96 ʪ/ʛʘ, ʘ ʩʽʥʘ ï 5ï15 ʪ/ʛʘ; ʥʘ ʟʨʦʰʫʚʘʥʠʭ ʟʝʤʣʷʭ 

ʫʨʦʞʘʡʥʽʩʪʴ ʩʽʥʘ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 20 ʪ/ʛʘ [20ï24]. 

ɻʨʷʩʪʠʮʷ ʟʙʽʨʥʘ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʢʦʤʧʦʥʝʥʪ ʙʦʙʦʚʦ-

ʟʣʘʢʦʚʠʭ ʪʨʘʚʦʩʫʤʽʰʦʢ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʜʦʚʛʦʪʨʠʚʘʣʠʭ ʩʽʥʦʞʘʪʝʡ ʽ ʧʘʩʦʚʠʱ. 

ɺʦʥʘ ʧʨʠʜʘʪʥʘ ʜʣʷ ʚʠʧʘʩʘʥʥʷ, ʟʘʛʦʪʽʚʣʽ ʩʽʥʘ ʪʘ ʩʠʣʦʩʫ ʷʢ ʫ ʯʠʩʪʠʭ ʧʦʩʽʚʘʭ, 

ʪʘʢ ʽ ʚ ʩʫʤʽʰʘʭ ʟ ʙʦʙʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ. ʂʫʣʴʪʫʨʘ ʥʝ ʧʨʦʷʚʣʷʻ ʪʦʢʩʠʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʫ ʛʦʜʽʚʣʽ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ ʪʘ ʽʥʰʠʭ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ, ʦʜʥʘʢ ʾʾ ʯʘʩʪʢʘ ʚ ʪʨʘʚʦʩʫʤʽʰʢʘʭ ʟʘʟʚʠʯʘʡ ʥʝ 

ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 20ï25 %, ʦʩʢʽʣʴʢʠ ʟʘ ʥʘʜʤʽʨʥʦʾ ʫʯʘʩʪʽ ʚʦʥʘ ʤʦʞʝ 

ʧʨʠʛʥʽʯʫʚʘʪʠ ʽʥʰʽ ʚʠʜʠ. ɿʘʚʜʷʢʠ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʽʡ ʢʦʨʝʥʝʚʽʡ ʩʠʩʪʝʤʽ 

ʛʨʷʩʪʠʮʷ ʩʧʨʠʷʻ ʧʦʣʽʧʰʝʥʥʶ ʘʛʨʦʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʫ ʪʘ 

ʟʤʝʥʰʝʥʥʶ ʨʠʟʠʢʫ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ [24ï26]. 

ɻʨʷʩʪʠʮʶ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʟʘʛʦʪʽʚʣʽ ʩʽʥʘ, ʩʠʣʦʩʫ ʪʘ ʥʘ ʧʘʩʦʚʠʱʘʭ; 

ʚʦʥʘ ʜʦʙʨʝ ʧʦʻʜʥʫʻʪʴʩʷ ʚ ʩʫʤʽʰʘʭ ʟ ʣʶʮʝʨʥʦʶ (Medicago sativa L.) ʘʙʦ 

ʢʦʥʶʰʠʥʦʶ ʣʫʯʥʦʶ (Trifolium pratense L.) ʜʣʷ ʩʽʥʦʢʦʩʽʚ ʽ ʟ ʢʦʥʶʰʠʥʦʶ 

ʧʦʚʟʫʯʦʶ (Trifolium repens L.) ʜʣʷ ʧʘʩʦʚʠʱ. ʆʩʥʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ ʚʠʜʫ ʻ 

ʚʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʫ ʣʽʪʥʽʡ ʧʝʨʽʦʜ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʢʦʨʤʦʚʠʤʠ 

ʟʣʘʢʘʤʠ. ʂʫʣʴʪʫʨʫ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʥʘ ʧʘʩʦʚʠʱʘʭ ʧʽʚʥʽʯʥʠʭ ʰʪʘʪʽʚ 

ʉʐɸ ʪʘ ʩʭʽʜʥʦʾ ʂʘʥʘʜʠ, ʘ ʪʘʢʦʞ ʷʢ ʚʘʞʣʠʚʫ ʩʢʣʘʜʦʚʫ ʪʨʘʚʦʩʫʤʽʰʦʢ ʟ 

ʨʘʡʛʨʘʩʦʤ ʙʘʛʘʪʦʨʽʯʥʠʤ ʽ ʙʽʣʦʶ ʢʦʥʶʰʠʥʦʶ ʚ ʫʤʦʚʘʭ ʥʝʜʦʩʪʘʪʥʴʦʛʦ 

ʟʚʦʣʦʞʝʥʥʷ. ɺʦʜʥʦʯʘʩ ʦʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʚʨʦʞʘʶ ʛʨʷʩʪʠʮʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʜʣʷ ʛʦʜʽʚʣʽ ʤôʷʩʥʦʾ ʭʫʜʦʙʠ, ʨʝʤʦʥʪʥʠʭ ʪʝʣʠʮʴ ʽ ʩʫʭʦʩʪʽʡʥʠʭ ʢʦʨʽʚ, ʷʢʽ ʤʘʶʪʴ 

ʥʠʞʯʽ ʚʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ ʢʦʨʤʫ ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʤʠ ʤʦʣʦʯʥʠʤʠ 

ʢʦʨʦʚʘʤʠ [27ï28]. 

ʗʢ ʢʦʨʤʦʚʫ ʢʫʣʴʪʫʨʫ ʛʨʷʩʪʠʮʶ ʟʙʽʨʥʫ ʧʦʯʘʣʠ ʚʠʨʦʱʫʚʘʪʠ ʚ ɭʚʨʦʧʽ ʫ 

XVIII ʩʪʦʣʽʪʪʽ. ʋʞʝ ʚ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ ʮʴʦʛʦ ʧʝʨʽʦʜʫ ʾʾ ʙʫʣʦ ʽʥʪʨʦʜʫʢʦʚʘʥʦ ʜʦ 
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ʇʽʚʥʽʯʥʦʾ ɸʤʝʨʠʢʠ, ʜʝ ʚʦʥʘ ʰʚʠʜʢʦ ʥʘʙʫʣʘ ʧʦʰʠʨʝʥʥʷ ʷʢ ʮʽʥʥʘ ʧʘʩʦʚʠʱʥʘ 

ʪʘ ʩʽʥʦʢʽʩʥʘ ʪʨʘʚʘ. ʅʘʜʘʣʽ, ʫ XVIIIïXIX ʩʪ., ʛʨʷʩʪʠʮʶ ʟʘʚʝʟʝʥʦ ʪʘʢʦʞ ʜʦ 

ʇʽʚʜʝʥʥʦʾ ɸʤʝʨʠʢʠ, ɸʚʩʪʨʘʣʽʾ, ʅʦʚʦʾ ɿʝʣʘʥʜʽʾ ʪʘ ʗʧʦʥʽʾ. ʋ ʢʨʘʾʥʘʭ ɿʘʭʽʜʥʦʾ ʡ 

ʎʝʥʪʨʘʣʴʥʦʾ ɭʚʨʦʧʠ ʢʫʣʴʪʫʨʘ ʩʪʘʣʘ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʢʦʨʤʦʚʠʭ ʫʛʽʜʴ 

ʟʘʚʜʷʢʠ ʟʜʘʪʥʦʩʪʽ ʬʦʨʤʫʚʘʪʠ ʧʨʦʜʫʢʪʠʚʥʽ ʣʫʢʠ ʚ ʫʤʦʚʘʭ ʧʦʤʽʨʥʦʛʦ ʢʣʽʤʘʪʫ. 

ʇʦʭʦʜʷʯʠ ʟ ɭʚʨʘʟʽʾ, ʛʨʷʩʪʠʮʷ ʟʙʽʨʥʘ ʥʠʥʽ ʻ ʰʠʨʦʢʦ ʧʦʰʠʨʝʥʦʶ ʢʦʨʤʦʚʦʶ 

ʢʫʣʴʪʫʨʦʶ ʚ ʨʽʟʥʠʭ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʟʦʥʘʭ ʩʚʽʪʫ [29]. 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʨʦʟʧʦʯʘʣʦʩʷ ʥʘ 

ʧʦʯʘʪʢʫ XIX ʩʪʦʣʽʪʪʷ, ʧʝʨʝʚʘʞʥʦ ʚ ʩʠʩʪʝʤʘʭ ʧʘʩʦʚʠʱʥʦʛʦ ʪʘ ʣʫʯʥʦʛʦ 

ʢʦʨʤʦʚʠʨʦʙʥʠʮʪʚʘ. ʋ ʂʘʨʧʘʪʩʴʢʦʤʫ ʪʘ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʤʫ ʨʝʛʽʦʥʘʭ ʟʥʘʯʥʫ 

ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʤʽʩʮʝʚʽ ʜʠʢʦʨʦʩʣʽ ʧʦʧʫʣʷʮʽʾ, ʷʢʽ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʚʠʩʦʢʦʶ 

ʘʜʘʧʪʠʚʥʽʩʪʶ ʪʘ ʩʪʘʙʽʣʴʥʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ. ʅʠʥʽ ʛʨʷʩʪʠʮʷ ʟʙʽʨʥʘ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʘ ʢʫʣʴʪʫʨʘ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʨʤʦʚʦʾ ʙʘʟʠ, 

ʩʪʚʦʨʝʥʥʷ ʜʦʚʛʦʪʨʠʚʘʣʠʭ ʩʽʥʦʞʘʪʝʡ ʽ ʧʘʩʦʚʠʱ, ʘ ʪʘʢʦʞ ʷʢ ʮʽʥʥʝ ʜʞʝʨʝʣʦ 

ʛʝʥʝʪʠʯʥʦʾ ʤʽʥʣʠʚʦʩʪʽ ʜʣʷ ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤ [6, 7, 9, 30ï32]. 

 

1.2 .  ʄʦʨʬʦʣʦʛʽʯʥʽ ʪʘ ʙʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ  

 

ɻʨʷʩʪʠʮʷ ʟʙʽʨʥʘ (Dactylis glomerata L.) ʻ ʙʘʛʘʪʦʨʽʯʥʦʶ ʪʨʘʚôʷʥʠʩʪʦʶ 

ʟʣʘʢʦʚʦʶ ʨʦʩʣʠʥʦʶ ʟ ʰʠʨʦʢʠʤ ʘʨʝʘʣʦʤ ʧʦʰʠʨʝʥʥʷ ʪʘ ʟʥʘʯʥʦʶ 

ʚʥʫʪʨʽʰʥʴʦʚʠʜʦʚʦʶ ʤʽʥʣʠʚʽʩʪʶ [1, 2, 12ï14, 33ï38]. ɺʠʜ ʚʽʜʦʤʠʡ ʧʽʜ 

ʯʠʩʣʝʥʥʠʤʠ ʥʘʨʦʜʥʠʤʠ ʥʘʟʚʘʤʠ (ʻʞʘ ʟʙʽʨʥʘ, ʻʞʦʚʥʠʢ, ʧʣʶʱʠʮʷ, ʚʽʚʩʶʛ 

ʪʦʱʦ), ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʡʦʛʦ ʜʘʚʥʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʣʫʯʥʦʤʫ ʡ ʧʘʩʦʚʠʱʥʦʤʫ 

ʢʦʨʤʦʚʠʨʦʙʥʠʮʪʚʽ [3, 4, 6ï8, 15, 39ï41]. ʋ ʩʚʽʪʦʚʽʡ ʥʘʫʢʦʚʽʡ ʽ ʧʨʘʢʪʠʯʥʽʡ 

ʣʽʪʝʨʘʪʫʨʽ ʢʫʣʴʪʫʨʘ ʚʽʜʦʤʘ ʧʽʜ ʨʽʟʥʠʤʠ ʥʘʟʚʘʤʠ: ʚ ʘʥʛʣʦʤʦʚʥʠʭ ʜʞʝʨʝʣʘʭ ï 

orchard grass ʘʙʦ cockôs-foot, ʫ ʥʽʤʝʮʴʢʦʤʦʚʥʠʭ ï Knªuelgras, ʫ ʧʦʣʴʩʴʢʽʡ ï 

kupk·wka pospolita, ʱʦ ʧʽʜʢʨʝʩʣʶʻ ʭʘʨʘʢʪʝʨʥʠʡ ʥʝʱʽʣʴʥʦʢʫʱʦʚʠʡ ʪʠʧ ʨʦʩʪʫ 

[12ï14, 33, 34, 42, 43]. ʊʘʢʩʦʥ ʙʫʚ ʦʧʠʩʘʥʠʡ ʂ. ʃʽʥʥʝʻʤ ʫ 1753 ʨ. ʫ ʧʨʘʮʽ 

Species Plantarum ʷʢ ʪʠʧʦʚʠʡ ʚʠʜ ʨʦʜʫ Dactylis, ʥʘʟʚʘ ʷʢʦʛʦ ʧʦʭʦʜʠʪʴ ʚʽʜ 

ʛʨʝʮ. dactylos ï çʧʘʣʝʮʴè ʽ ʧʦʚôʷʟʘʥʘ ʟ ʬʦʨʤʦʶ ʩʫʮʚʽʪʪʷ [12, 33, 34, 44]. 
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ɿʘ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʛʨʷʩʪʠʮʷ ʟʙʽʨʥʘ ʥʘʣʝʞʠʪʴ ʜʦ 

ʥʝʱʽʣʴʥʦʢʫʱʦʚʠʭ ʙʘʛʘʪʦʨʽʯʥʠʭ ʟʣʘʢʽʚ ʽ ʬʦʨʤʫʻ ʱʽʣʴʥʽ ʜʝʨʥʠʥʠ ʘʙʦ ʦʢʨʝʤʽ 

ʢʫʱʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʱʽʣʴʥʽʩʪʴ ʽ ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʨʘʚʦʩʪʦʶ [2, 12, 15, 33, 

34, 38, 43, 45]. ʉʪʝʙʣʘ ʧʨʷʤʦʩʪʦʷʯʽ ʘʙʦ ʟʣʝʛʢʘ ʧʦʭʠʣʝʥʽ, ʜʦʙʨʝ ʦʙʣʠʩʪʚʣʝʥʽ, 

ʟʘʚʚʠʰʢʠ ʟʘʟʚʠʯʘʡ 60ï140 (ʽʥʦʜʽ ʜʦ 150) ʩʤ ʟʘʣʝʞʥʦ ʚʽʜ ʝʢʦʪʠʧʫ ʪʘ ʫʤʦʚ 

ʚʠʨʦʱʫʚʘʥʥʷ [6, 20, 24, 36, 46ï48]. ʃʠʩʪʢʠ ʣʽʥʽʡʥʽ, ʧʣʦʩʢʽ ʘʙʦ ʟʣʝʛʢʘ ʩʢʣʘʜʝʥʽ 

ʫ ʭʘʨʘʢʪʝʨʥʫ V-ʧʦʜʽʙʥʫ ʬʦʨʤʫ, ʰʠʨʠʥʦʶ 3ï10 ʤʤ, ʽʟ ʩʽʨʫʚʘʪʦ-ʟʝʣʝʥʠʤ 

ʟʘʙʘʨʚʣʝʥʥʷʤ, ʱʦ ʟʫʤʦʚʣʶʻ ʚʠʩʦʢʫ ʦʙʣʠʩʪʷʥʽʩʪʴ ʪʨʘʚʦʩʪʦʶ ʪʘ ʜʦʙʨʫ 

ʢʦʨʤʦʚʫ ʮʽʥʥʽʩʪʴ [2, 12, 19, 24, 49ï51]. ʃʠʩʪʢʦʚʽ ʧʽʭʚʠ ʚʽʜʢʨʠʪʽ, ʱʽʣʴʥʦ 

ʦʭʦʧʣʶʶʪʴ ʩʪʝʙʣʦ; ʷʟʠʯʦʢ ʜʦʚʛʠʡ, ʤʝʤʙʨʘʥʦʟʥʠʡ, ʟʘʛʦʩʪʨʝʥʠʡ, ʱʦ ʻ ʦʜʥʽʻʶ ʟ 

ʚʘʞʣʠʚʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʦʟʥʘʢ ʚʠʜʫ [12, 14, 33, 34, 52]. 

ɿʘ ʞʠʪʪʻʚʦʶ ʬʦʨʤʦʶ ʛʨʷʩʪʠʮʷ ʟʙʽʨʥʘ ʥʘʣʝʞʠʪʴ ʜʦ ʛʝʤʽʢʨʠʧʪʦʬʽʪʽʚ (ʟʘ 

ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʈʘʫʥʢʽʻʨʘ), ʟ ʨʦʟʤʽʱʝʥʥʷʤ ʙʨʫʥʴʦʢ ʚʽʜʥʦʚʣʝʥʥʷ ʥʘ ʨʽʚʥʽ 

ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ. ʂʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʤʠʯʢʫʚʘʪʘ, ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʘ, ʧʨʦʥʠʢʘʻ ʚ 

ˇʨʫʥʪ ʥʘ ʛʣʠʙʠʥʫ 80ï120 ʩʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ˇʨʫʥʪʦʚʦʾ ʚʦʣʦʛʠ ʪʘ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ. ʊʘʢʘ ʤʦʨʬʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ʢʦʨʝʥʝʚʦʾ 

ʩʠʩʪʝʤʠ ʩʧʨʠʷʻ ʽʥʪʝʥʩʠʚʥʦʤʫ ʢʫʱʝʥʥʶ, ʬʦʨʤʫʚʘʥʥʶ ʱʽʣʴʥʦʛʦ ʜʝʨʥʦʚʦʛʦ 

ʧʦʢʨʠʚʫ ʪʘ ʟʫʤʦʚʣʶʻ ʧʽʜʚʠʱʝʥʫ ʩʪʽʡʢʽʩʪʴ ʨʦʩʣʠʥ ʜʦ ʚʠʪʦʧʪʫʚʘʥʥʷ ʽ ʚʽʜʥʦʩʥʫ 

ʧʦʩʫʭʦʩʪʽʡʢʽʩʪʴ [24, 33, 34, 38, 43, 45, 46, 50, 53ï55].  

ʉʫʮʚʽʪʪʷ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ï ʚʦʣʦʪʴ (ʧʘʥʽʢʫʣʘ), ʦʜʥʦʙʽʯʥʘ ʘʙʦ ʩʣʘʙʢʦ 

ʨʦʟʣʦʛʘ, ʜʦʚʞʠʥʦʶ 5ï20 ʩʤ, ʟ ʭʘʨʘʢʪʝʨʥʠʤ ʢʣʫʙʢʦʚʠʤ ʨʦʟʤʽʱʝʥʥʷʤ ʢʦʣʦʩʢʽʚ 

ʧʝʨʝʚʘʞʥʦ ʧʦ ʦʜʥʽʡ ʩʪʦʨʦʥʽ ʛʽʣʦʢ [12, 34, 39, 40, 44, 52, 56]. ʂʦʣʦʩʢʠ 

ʙʘʛʘʪʦʢʚʽʪʢʦʚʽ, ʩʪʠʩʥʫʪʽ ʟ ʙʦʢʽʚ, ʤʽʩʪʷʪʴ ʟʘʟʚʠʯʘʡ 2ï5 ʢʚʽʪʦʢ, ʱʦ ʬʦʨʤʫʶʪʴ 

ʛʫʩʪʽ çʧʫʯʢʠè, ʚʽʜ ʷʢʠʭ ʧʦʭʦʜʠʪʴ ʚʠʜʦʚʠʡ ʝʧʽʪʝʪ glomerata (çʟʛʨʫʧʦʚʘʥʠʡè) 

[39, 40, 44, 52]. ʎʚʽʪʽʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʫ ʪʨʘʚʥʽïʯʝʨʚʥʽ [39, 40, 46, 

57]. ɿʘʧʠʣʝʥʥʷ ʘʥʝʤʦʬʽʣʴʥʝ, ʱʦ ʟʫʤʦʚʣʶʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʝʨʝʭʨʝʩʥʦʛʦ 

ʟʘʧʠʣʝʥʥʷ ʪʘ ʟʥʘʯʥʫ ʛʝʥʝʪʠʯʥʫ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʧʨʠʨʦʜʥʠʭ ʽ ʢʫʣʴʪʫʨʥʠʭ 

ʧʦʧʫʣʷʮʽʡ [38, 44]. ʇʣʽʜ ï ʟʝʨʥʽʚʢʘ (ʢʘʨʽʦʧʩʠʩ), ʪʠʧʦʚʠʡ ʜʣʷ ʨʦʜʠʥʠ Poaceae 

[34, 46]. 
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ɿʘ ʙʽʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʛʨʷʩʪʠʮʷ ʟʙʽʨʥʘ ʥʘʣʝʞʠʪʴ ʜʦ 

ʜʦʚʛʦʜʝʥʥʠʭ ʨʦʩʣʠʥ ʦʟʠʤʦʛʦ ʪʠʧʫ ʨʦʟʚʠʪʢʫ [33, 57]. ɿʘʚʜʷʢʠ ʚʠʩʦʢʽʡ 

ʪʽʥʴʦʚʠʪʨʠʚʘʣʦʩʪʽ ʾʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʩʪʽʡʢʦʛʦ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʚ ʩʘʜʘʭ ʽ ʚʠʥʦʛʨʘʜʥʠʢʘʭ [39, 58]. ʂʫʣʴʪʫʨʘ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʦʙʨʦʶ ʭʦʣʦʜʦ- ʪʘ ʟʠʤʦʩʪʽʡʢʽʩʪʶ, ʨʘʥʦ ʚʽʜʥʦʚʣʶʻ ʚʝʩʥʷʥʫ 

ʚʝʛʝʪʘʮʽʶ ʡ ʫʩʧʽʰʥʦ ʧʝʨʝʟʠʤʦʚʫʻ ʚ ʫʤʦʚʘʭ ʋʢʨʘʾʥʠ ʙʝʟ ʽʩʪʦʪʥʦʛʦ ʟʨʽʜʞʝʥʥʷ 

ʪʨʘʚʦʩʪʦʾʚ, ʱʦ ʻ ʚʘʞʣʠʚʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʾʭ ʜʦʚʛʦʚʽʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ [40, 

59, 60]. ɻʨʷʩʪʠʮʷ ʥʘʣʝʞʠʪʴ ʜʦ ʨʦʩʣʠʥ ʽʥʪʝʥʩʠʚʥʦʛʦ ʪʠʧʫ ʨʦʩʪʫ ʪʘ ʜʦʙʨʝ 

ʨʝʘʛʫʻ ʥʘ ʧʽʜʚʠʱʝʥʠʡ ʘʛʨʦʬʦʥ, ʟʦʢʨʝʤʘ ʥʘ ʚʥʝʩʝʥʥʷ ʘʟʦʪʥʠʭ ʜʦʙʨʠʚ [21, 40, 

61]. 

ɻʨʷʩʪʠʮʷ ʟʙʽʨʥʘ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʚʠʩʦʢʦʶ ʦʪʘʚʥʽʩʪʶ ʪʘ ʟʜʘʪʥʽʩʪʶ ʜʦ 

ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ [39, 40, 49]. ɿʘ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʫ 

ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʤʦʞʣʠʚʝ ʦʪʨʠʤʘʥʥʷ 4ï6 ʫʢʦʩʽʚ [59, 62, 63]. ʂʫʣʴʪʫʨʘ ʻ 

ʜʦʚʛʦʚʽʯʥʦʶ, ʚʠʪʨʠʚʘʣʦʶ ʜʦ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʩʢʦʰʫʚʘʥʥʷ ʡ ʽʥʪʝʥʩʠʚʥʦʛʦ 

ʚʠʧʘʩʘʥʥʷ, ʜʦʙʨʝ ʧʦʾʜʘʻʪʴʩʷ ʪʚʘʨʠʥʘʤʠ ʥʘ ʨʘʥʥʽʭ ʬʘʟʘʭ ʨʦʟʚʠʪʢʫ ʪʘ ʟʜʘʪʥʘ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʘʩʦʚʠʱ ʫ ʧʝʨʽʦʜʠ, ʢʦʣʠ ʨʽʩʪ ʽʥʰʠʭ ʟʣʘʢʦʚʠʭ 

ʪʨʘʚ ʩʧʦʚʽʣʴʥʶʻʪʴʩʷ [39, 49, 58, 64]. 

ɺʠʩʦʢʘ ʦʙʣʠʩʪʷʥʽʩʪʴ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ, ʷʢʘ ʫ ʬʘʟʽ ʚʠʭʦʜʫ ʚ ʪʨʫʙʢʫ ʤʦʞʝ 

ʩʪʘʥʦʚʠʪʠ 50ï80 % ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʨʦʩʣʠʥ, ʟʫʤʦʚʣʶʻ ʾʾ ʟʥʘʯʥʫ ʢʦʨʤʦʚʫ 

ʮʽʥʥʽʩʪʴ [39, 65, 66]. ɼʦ ʬʘʟʠ ʢʦʣʦʩʽʥʥʷ ʢʫʣʴʪʫʨʘ ʧʦʩʽʜʘʻ ʦʜʥʝ ʟ ʧʨʦʚʽʜʥʠʭ 

ʤʽʩʮʴ ʩʝʨʝʜ ʟʣʘʢʦʚʠʭ ʪʨʘʚ ʟʘ ʚʤʽʩʪʦʤ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʩʫʭʽʡ ʨʝʯʦʚʠʥʽ [23, 

39, 67]. ʋ ʧʽʟʥʽʰʽ ʬʘʟʠ ʨʦʟʚʠʪʢʫ ʢʦʨʤʦʚʘ ʷʢʽʩʪʴ ʟʥʠʞʫʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ 

ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʩʠʨʦʾ ʢʣʽʪʢʦʚʠʥʠ ʪʘ ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʢʠ ʧʨʦʪʝʾʥʫ, ʱʦ 

ʚʠʟʥʘʯʘʻ ʦʧʪʠʤʘʣʴʥʽ ʩʪʨʦʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʚʦʩʪʦʶ [23, 65, 68]. 

ɺʠʜ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʘʯʥʦʶ ʚʥʫʪʨʽʰʥʴʦʚʠʜʦʚʦʶ ʜʠʬʝʨʝʥʮʽʘʮʽʻʶ ʟʘ 

ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʪʘ ʙʽʦʣʦʛʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ, ʟʦʢʨʝʤʘ ʟʘ ʚʠʩʦʪʦʶ ʨʦʩʣʠʥ, 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʢʫʱʝʥʥʷ, ʩʪʨʦʢʘʤʠ ʥʘʩʪʘʥʥʷ ʬʝʥʦʣʦʛʽʯʥʠʭ ʬʘʟ, ʦʙʣʠʩʪʷʥʽʩʪʶ 

ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ [47, 69, 70ï72]. ʆʩʦʙʣʠʚʫ ʥʘʫʢʦʚʫ ʡ ʧʨʘʢʪʠʯʥʫ ʮʽʥʥʽʩʪʴ 

ʩʪʘʥʦʚʣʷʪʴ ʤʽʩʮʝʚʽ ʧʦʧʫʣʷʮʽʾ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ, ʩʬʦʨʤʦʚʘʥʽ ʧʽʜ ʚʧʣʠʚʦʤ 
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ʩʧʝʮʠʬʽʯʥʠʭ ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʽ ʪʘʢʽ, ʱʦ ʚʽʜʟʥʘʯʘʶʪʴʩʷ 

ʧʽʜʚʠʱʝʥʦʶ ʘʜʘʧʪʠʚʥʽʩʪʶ ʪʘ ʩʪʘʙʽʣʴʥʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ [46, 45, 73ï75]. 

ʈʝʟʫʣʴʪʘʪʠ ʙʘʛʘʪʦʨʽʯʥʠʭ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʚʝʜʝʥʠʭ ʫ ʛʽʨʩʴʢʠʭ ʽ 

ʧʝʨʝʜʛʽʨʩʴʢʠʭ ʨʘʡʦʥʘʭ, ʩʚʽʜʯʘʪʴ, ʱʦ ʛʨʷʩʪʠʮʷ ʟʙʽʨʥʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʽʥʪʝʥʩʠʚʥʠʤ ʚʝʩʥʷʥʠʤ ʚʽʜʨʦʩʪʘʥʥʷʤ ʽ ʨʘʥʥʽʤ ʧʨʦʭʦʜʞʝʥʥʷʤ ʬʝʥʦʣʦʛʽʯʥʠʭ 

ʬʘʟ ʨʦʟʚʠʪʢʫ [46, 57, 73, 74]. ʌʘʟʘ ʢʦʣʦʩʽʥʥʷ ʥʘʩʪʘʻ ʨʘʥʽʰʝ ʧʦʨʽʚʥʷʥʦ ʟ 

ʙʘʛʘʪʴʤʘ ʽʥʰʠʤʠ ʟʣʘʢʦʚʠʤʠ ʪʨʘʚʘʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʫʣʴʪʫʨʠ ʷʢ ʨʘʥʥʴʦʛʦ ʜʞʝʨʝʣʘ ʟʝʣʝʥʦʛʦ ʢʦʨʤʫ [33, 39, 40]. 

ɺʦʜʥʦʯʘʩ ʚʽʜʟʥʘʯʝʥʦ ʾʾ ʟʜʘʪʥʽʩʪʴ ʬʦʨʤʫʚʘʪʠ ʩʪʘʙʽʣʴʥʽ ʚʨʦʞʘʾ ʟʝʣʝʥʦʾ ʤʘʩʠ ʪʘ 

ʩʽʥʘ, ʚʠʩʦʢʫ ʦʪʘʚʥʽʩʪʴ ʽ ʚʠʪʨʠʚʘʣʽʩʪʴ ʜʦ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʱʦ 

ʟʫʤʦʚʣʶʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʫ ʩʢʣʘʜʽ ʜʦʚʛʦʪʨʠʚʘʣʠʭ ʢʫʣʴʪʫʨʥʠʭ 

ʧʘʩʦʚʠʱ [39, 60, 64, 76]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʛʨʷʩʪʠʮʷ ʟʙʽʨʥʘ ʻ ʤʦʨʬʦʣʦʛʽʯʥʦ ʯʽʪʢʦ ʦʢʨʝʩʣʝʥʠʤ ʽ 

ʙʽʦʣʦʛʽʯʥʦ ʧʣʘʩʪʠʯʥʠʤ ʙʘʛʘʪʦʨʽʯʥʠʤ ʟʣʘʢʦʤ, ʷʢʠʡ ʧʦʻʜʥʫʻ ʽʥʪʝʥʩʠʚʥʝ 

ʢʫʱʝʥʥʷ, ʚʠʩʦʢʫ ʦʙʣʠʩʪʷʥʽʩʪʴ, ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʽ ʟʜʘʪʥʽʩʪʴ ʜʦ ʰʚʠʜʢʦʛʦ 

ʚʽʜʨʦʩʪʘʥʥʷ. ʉʫʢʫʧʥʽʩʪʴ ʮʠʭ ʦʟʥʘʢ ʚʠʟʥʘʯʘʻ ʾʾ ʰʠʨʦʢʝ ʛʦʩʧʦʜʘʨʩʴʢʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʚʠʩʦʢʦʛʦ ʘʜʘʧʪʠʚʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚ ʥʘʩʪʫʧʥʦʤʫ ʧʽʜʨʦʟʜʽʣʽ. 

 

1.3.  ɽʢʦʣʦʛʽʯʥʘ ʧʣʘʩʪʠʯʥʽʩʪʴ ʪʘ ʘʜʘʧʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ 

 

ʐʠʨʦʢʝ ʛʦʩʧʦʜʘʨʩʴʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʫ ʨʽʟʥʠʭ 

ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʟʦʥʘʭ ʟʫʤʦʚʣʝʥʝ ʾʾ ʚʠʩʦʢʦʶ ʟʜʘʪʥʽʩʪʶ ʘʜʘʧʪʫʚʘʪʠʩʷ 

ʜʦ ʤʽʥʣʠʚʠʭ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ [40, 77ï79]. ɺʠʜ ʫʩʧʽʰʥʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ 

ʩʠʩʪʝʤʘʭ ʩʽʥʦʢʦʩʽʚ ʽ ʧʘʩʦʚʠʱ ʫ ʨʽʚʥʠʥʥʠʭ, ʧʝʨʝʜʛʽʨʥʠʭ ʽ ʛʽʨʩʴʢʠʭ ʨʘʡʦʥʘʭ, 

ʜʝʤʦʥʩʪʨʫʶʯʠ ʩʪʘʙʽʣʴʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʘ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʟʚʦʣʦʞʝʥʥʷ ʪʘ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʬʦʥʫ [9, 79, 80, 81]. ʇʦʻʜʥʘʥʥʷ ʚʠʩʦʢʦʾ ʢʦʨʤʦʚʦʾ ʮʽʥʥʦʩʪʽ ʟ 

ʝʢʦʣʦʛʽʯʥʦʶ ʚʠʪʨʠʚʘʣʽʩʪʶ ʚʠʟʥʘʯʘʻ ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʚ 

ʩʫʯʘʩʥʦʤʫ ʢʦʨʤʦʚʠʨʦʙʥʠʮʪʚʽ ʪʘ ʟʫʤʦʚʣʶʻ ʾʾ ʟʥʘʯʝʥʥʷ ʷʢ ʚʘʞʣʠʚʦʛʦ ʦʙôʻʢʪʘ 

ʩʝʣʝʢʮʽʾ ʥʘ ʘʜʘʧʪʠʚʥʽʩʪʴ [59, 82ï84]. 
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ɻʨʷʩʪʠʮʷ ʟʙʽʨʥʘ ʥʘʣʝʞʠʪʴ ʜʦ ʙʘʛʘʪʦʨʽʯʥʠʭ ʟʣʘʢʦʚʠʭ ʪʨʘʚ ʽʟ ʚʠʩʦʢʠʤ 

ʨʽʚʥʝʤ ʝʢʦʣʦʛʽʯʥʦʾ ʧʣʘʩʪʠʯʥʦʩʪʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʾʾ ʰʠʨʦʢʝ ʧʦʰʠʨʝʥʥʷ ʪʘ 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚ ʨʽʟʥʠʭ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ [40, 77, 

79, 81]. ɺʠʜ ʟʜʘʪʥʠʡ ʬʦʨʤʫʚʘʪʠ ʧʨʦʜʫʢʪʠʚʥʽ ʪʨʘʚʦʩʪʦʾ ʷʢ ʫ ʨʝʛʽʦʥʘʭ ʽʟ 

ʜʦʩʪʘʪʥʽʤ ʟʚʦʣʦʞʝʥʥʷʤ, ʪʘʢ ʽ ʟʘ ʫʤʦʚ ʧʝʨʽʦʜʠʯʥʦʛʦ ʜʝʬʽʮʠʪʫ ʚʦʣʦʛʠ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʥʠʡ ʘʜʘʧʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ ʢʫʣʴʪʫʨʠ [53, 55, 85, 86]. 

ɽʢʦʣʦʛʽʯʥʘ ʧʣʘʩʪʠʯʥʽʩʪʴ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʫʤʦʚʣʝʥʘ ʢʦʤʧʣʝʢʩʦʤ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ, ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʽ ʙʽʦʭʽʤʽʯʥʠʭ ʦʟʥʘʢ, ʩʝʨʝʜ ʷʢʠʭ ʧʨʦʚʽʜʥʫ ʨʦʣʴ 

ʚʽʜʽʛʨʘʶʪʴ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʘ ʤʠʯʢʫʚʘʪʘ ʢʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ, ʚʠʩʦʢʘ 

ʨʝʛʝʥʝʨʘʮʽʡʥʘ ʟʜʘʪʥʽʩʪʴ ʧʘʛʦʥʽʚ ʽ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ˇʨʫʥʪʦʚʦʾ ʚʦʣʦʛʠ 

[33, 53, 55, 71, 85]. ɿʘʚʜʷʢʠ ʮʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ ʨʦʩʣʠʥʠ ʰʚʠʜʢʦ ʚʽʜʨʦʩʪʘʶʪʴ 

ʧʽʩʣʷ ʩʢʦʰʫʚʘʥʥʷ ʘʙʦ ʚʠʧʘʩʘʥʥʷ ʪʘ ʟʙʝʨʽʛʘʶʪʴ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʘ ʫʤʦʚ 

ʽʥʪʝʥʩʠʚʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʢʣʽʤʘʪʠʯʥʦʾ ʤʽʥʣʠʚʦʩʪʽ, ʱʦ ʻ 

ʚʘʞʣʠʚʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʚʦʩʪʦʾʚ [63, 79, 87]. 

ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʘʜʘʧʪʠʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʜʫ ʻ ʡʦʛʦ ʚʽʜʥʦʩʥʘ 

ʧʦʩʫʭʦʩʪʽʡʢʽʩʪʴ. ʋ ʧʝʨʽʦʜʠ ʥʝʩʪʘʯʽ ʚʦʣʦʛʠ ʛʨʷʩʪʠʮʷ ʟʙʽʨʥʘ ʟʜʘʪʥʘ ʨʝʛʫʣʶʚʘʪʠ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʦʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ, ʟʤʝʥʰʫʚʘʪʠ ʪʨʘʥʩʧʽʨʘʮʽʡʥʽ ʚʪʨʘʪʠ ʪʘ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʤʝʨʠʩʪʝʤʘʪʠʯʥʠʭ ʪʢʘʥʠʥ [53ï55, 85]. ʎʝ ʜʘʻ 

ʟʤʦʛʫ ʟʙʝʨʽʛʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʨʦʩʣʠʥ ʽ ʧʽʜʪʨʠʤʫʚʘʪʠ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʨʘʚʦʩʪʦʾʚ ʙʝʟ ʽʩʪʦʪʥʦʛʦ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ, ʱʦ ʥʘʙʫʚʘʻ 

ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʽ ʟʨʦʩʪʘʥʥʷ 

ʯʘʩʪʦʪʠ ʣʽʪʥʽʭ ʧʦʩʫʭ [79, 88, 89]. 

ɺʠʩʦʢʠʡ ʘʜʘʧʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʧʨʦʷʚʣʷʻʪʴʩʷ ʪʘʢʦʞ ʫ ʾʾ 

ʩʪʽʡʢʦʩʪʽ ʜʦ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʢʦʣʠʚʘʥʴ ʽ ʪʨʠʚʘʣʦʩʪʽ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ [60, 

90, 91]. ɺ ʫʤʦʚʘʭ ʧʦʤʽʨʥʦʛʦ ʢʣʽʤʘʪʫ ʨʦʩʣʠʥʠ ʨʘʥʦ ʚʽʜʥʦʚʣʶʶʪʴ ʚʝʩʥʷʥʫ 

ʚʝʛʝʪʘʮʽʶ ʪʘ ʟʙʝʨʽʛʘʶʪʴ ʽʥʪʝʥʩʠʚʥʠʡ ʨʽʩʪ ʜʦ ʧʽʟʥʴʦʾ ʦʩʝʥʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʧʦʜʦʚʞʝʥʠʡ ʧʝʨʽʦʜ ʢʦʨʤʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʚʠʩʦʢʫ ʦʪʘʚʥʽʩʪʴ ʽ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʪʨʘʚʦʩʪʦʾʚ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʩʝʟʦʥʫ [47, 79, 87]. 

ɿʥʘʯʥʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʘʜʘʧʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ 

ʚʽʜʽʛʨʘʻ ʾʾ ʚʥʫʪʨʽʰʥʴʦʚʠʜʦʚʘ ʛʝʥʝʪʠʯʥʘ ʤʽʥʣʠʚʽʩʪʴ, ʷʢʘ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʨʽʟʥʽʡ 
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ʨʝʘʢʮʽʾ ʝʢʦʪʠʧʽʚ ʥʘ ʫʤʦʚʠ ʩʝʨʝʜʦʚʠʱʘ [36, 45, 92]. ɿ ʩʝʣʝʢʮʽʡʥʦʾ ʪʦʯʢʠ ʟʦʨʫ 

ʚʠʜ ʻ ʮʽʥʥʠʤ ʜʞʝʨʝʣʦʤ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʘʜʘʧʪʠʚʥʦʩʪʽ, ʟʦʢʨʝʤʘ ʦʟʥʘʢ 

ʩʪʽʡʢʦʩʪʽ ʜʦ ʘʙʽʦʪʠʯʥʠʭ ʩʪʨʝʩʽʚ, ʜʦʚʛʦʚʽʯʥʦʩʪʽ, ʚʠʩʦʢʦʾ ʦʪʘʚʥʦʩʪʽ ʪʘ 

ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ [33, 35, 84]. ʆʩʦʙʣʠʚʦ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʦʢʘʣʴʥʦ ʘʜʘʧʪʦʚʘʥʠʭ ʧʦʧʫʣʷʮʽʡ ʫ ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤʘʭ, 

ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʘ ʢʦʥʪʨʘʩʪʥʠʭ ʽ 

ʤʽʥʣʠʚʠʭ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ [75, 93, 94]. 

ʇʨʠʨʦʜʥʠʡ ʘʨʝʘʣ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʦʭʦʧʣʶʻ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ɭʚʨʦʧʠ, 

ʇʽʚʥʽʯʥʫ ɸʬʨʠʢʫ, ʎʝʥʪʨʘʣʴʥʫ ʪʘ ɿʘʭʽʜʥʫ ɸʟʽʶ [12, 14, 33, 43]. ʋ ʛʽʨʩʴʢʠʭ 

ʝʢʦʩʠʩʪʝʤʘʭ ʚʠʜ ʧʽʜʥʽʤʘʻʪʴʩʷ ʜʦ 1800ï3000 ʤ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ, 

ʜʝʤʦʥʩʪʨʫʶʯʠ ʚʠʩʦʢʫ ʘʜʘʧʪʦʚʘʥʽʩʪʴ ʜʦ ʨʽʟʥʠʭ ʪʠʧʽʚ ˇʨʫʥʪʽʚ ʽ ʨʝʞʠʤʽʚ 

ʟʚʦʣʦʞʝʥʥʷ [4, 45, 74]. ʅʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʛʨʷʩʪʠʮʷ ʟʙʽʨʥʘ ʰʠʨʦʢʦ 

ʧʦʰʠʨʝʥʘ ʚ ʇʦʣʽʩʩʽ, ʇʝʨʝʜʢʘʨʧʘʪʪʽ ʪʘ ʂʘʨʧʘʪʘʭ, ʜʝ ʬʦʨʤʫʻ ʩʪʽʡʢʽ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ ʣʫʢʠ ʡ ʧʘʩʦʚʠʱʘ ʪʘ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʩʪʘʙʽʣʴʥʦʶ 

ʧʝʨʝʟʠʤʽʚʣʝʶ [3, 4, 39, 46]. 

ʋ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ ʛʨʷʩʪʠʮʶ ʟʙʽʨʥʫ ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ ʤʦʜʝʣʴʥʠʡ 

ʚʠʜ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʘʜʘʧʪʘʮʽʾ ʙʘʛʘʪʦʨʽʯʥʠʭ ʢʦʨʤʦʚʠʭ ʟʣʘʢʽʚ ʜʦ ʢʣʽʤʘʪʠʯʥʠʭ 

ʟʤʽʥ ʽ ʩʪʚʦʨʝʥʥʷ ʩʦʨʪʽʚ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʟ ʧʽʜʚʠʱʝʥʦʶ ʝʢʦʣʦʛʽʯʥʦʶ 

ʩʪʘʙʽʣʴʥʽʩʪʶ [33, 55, 79, 83]. ɰʾ ʟʥʘʯʥʘ ʛʝʥʝʪʠʯʥʘ ʤʽʥʣʠʚʽʩʪʴ ʽ ʰʠʨʦʢʘ 

ʝʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʽʯʥʘ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʩʧʨʠʷʶʪʴ ʝʬʝʢʪʠʚʥʦʤʫ ʜʦʙʦʨʫ ʬʦʨʤ, 

ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʟʦʥ [70, 71, 84, 92, 93]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʝʢʦʣʦʛʽʯʥʘ ʧʣʘʩʪʠʯʥʽʩʪʴ ʽ ʚʠʩʦʢʠʡ ʘʜʘʧʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʚʠʟʥʘʯʘʶʪʴ ʾʾ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʷʢ ʦʙôʻʢʪʘ ʩʝʣʝʢʮʽʾ 

ʙʘʛʘʪʦʨʽʯʥʠʭ ʢʦʨʤʦʚʠʭ ʪʨʘʚ. ʇʦʻʜʥʘʥʥʷ ʩʪʘʙʽʣʴʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʩʪʽʡʢʦʩʪʽ 

ʜʦ ʘʙʽʦʪʠʯʥʠʭ ʩʪʨʝʩʽʚ ʽ ʚʠʩʦʢʦʾ ʢʦʨʤʦʚʦʾ ʮʽʥʥʦʩʪʽ ʨʦʙʠʪʴ ʚʠʜ ʧʝʨʩʧʝʢʪʠʚʥʠʤ 

ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʫʤʦʚʘʭ ʇʝʨʝʜʢʘʨʧʘʪʪʷ, ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʪʘ ʽʥʰʠʭ 

ʟʦʥ ʽʟ ʥʝʩʪʽʡʢʠʤ ʟʚʦʣʦʞʝʥʥʷʤ. 
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1.4. ɻʝʥʝʪʠʯʥʽ ʨʝʩʫʨʩʠ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʪʘ ʾʭ ʩʝʣʝʢʮʽʡʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ 

 

ɻʝʥʝʪʠʯʥʽ ʨʝʩʫʨʩʠ ʙʘʛʘʪʦʨʽʯʥʠʭ ʢʦʨʤʦʚʠʭ ʢʫʣʴʪʫʨ, ʟʦʢʨʝʤʘ ʛʨʷʩʪʠʮʽ 

ʟʙʽʨʥʦʾ, ʻ ʢʣʶʯʦʚʦʶ ʦʩʥʦʚʦʶ ʩʫʯʘʩʥʠʭ ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤ ʽ ʟʙʝʨʝʞʝʥʥʷ 

ʚʥʫʪʨʽʰʥʴʦʚʠʜʦʚʦʛʦ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ [95ï99]. ɽʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʛʝʥʦʬʦʥʜʫ ʢʫʣʴʪʫʨʠ ʤʦʞʣʠʚʝ ʣʠʰʝ ʟʘ ʫʤʦʚʠ ʡʦʛʦ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦʛʦ ʟʙʦʨʫ, 

ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʢʦʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʤʽʞʥʘʨʦʜʥʠʤʠ ʧʽʜʭʦʜʘʤʠ ʜʦ 

ʫʧʨʘʚʣʽʥʥʷ ʛʝʥʝʪʠʯʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʨʦʩʣʠʥ [100ï104]. 

ɻʨʷʩʪʠʮʷ ʟʙʽʨʥʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʘʯʥʠʤ ʚʥʫʪʨʽʰʥʴʦʚʠʜʦʚʠʤ 

ʛʝʥʝʪʠʯʥʠʤ ʨʽʟʥʦʤʘʥʽʪʪʷʤ, ʷʢʝ ʩʬʦʨʤʫʚʘʣʦʩʷ ʚʥʘʩʣʽʜʦʢ ʰʠʨʦʢʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʘʨʝʘʣʫ ʚʠʜʫ ʪʘ ʡʦʛʦ ʝʢʦʣʦʛʽʯʥʦʾ ʧʣʘʩʪʠʯʥʦʩʪʽ [12, 13, 33, 45, 57]. 

ɻʝʥʝʪʠʯʥʽ ʨʝʩʫʨʩʠ ʢʫʣʴʪʫʨʠ ʚʢʣʶʯʘʶʪʴ ʜʠʢʦʨʦʩʣʽ ʧʦʧʫʣʷʮʽʾ, ʣʦʢʘʣʴʥʽ 

ʝʢʦʪʠʧʠ, ʩʪʘʨʽ ʩʦʨʪʠ ʪʘ ʩʫʯʘʩʥʽ ʩʝʣʝʢʮʽʡʥʽ ʣʽʥʽʾ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ 

ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ, ʙʽʦʣʦʛʽʯʥʠʤʠ ʪʘ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʤʠ ʦʟʥʘʢʘʤʠ, ʟʦʢʨʝʤʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʦʙʣʠʩʪʚʣʝʥʽʩʪʶ, ʩʪʨʦʢʘʤʠ ʨʦʟʚʠʪʢʫ ʪʘ ʘʜʘʧʪʠʚʥʽʩʪʶ ʜʦ 

ʘʙʽʦʪʠʯʥʠʭ ʩʪʨʝʩʽʚ [69, 70, 84, 93, 105ï107]. 

ʌʦʨʤʫʚʘʥʥʷ ʢʦʣʝʢʮʽʡ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʨʦʩʣʠʥ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʧʨʠʥʮʠʧʘʭ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ, ʝʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʽʯʥʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʪʘ 

ʮʽʣʴʦʚʦʛʦ ʜʦʙʦʨʫ ʟʨʘʟʢʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʥʢʨʝʪʥʠʭ ʩʝʣʝʢʮʽʡʥʠʭ ʟʘʚʜʘʥʴ [95, 

96, 99, 100]. ʋ ʩʚʽʪʦʚʽʡ ʧʨʘʢʪʠʮʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʘʟʦʚʽ, ʦʟʥʘʢʦʚʽ, 

ʩʝʨʮʝʚʠʥʥʽ, ʛʝʥʝʪʠʯʥʽ ʪʘ ʩʧʝʮʽʘʣʴʥʽ ʢʦʣʝʢʮʽʾ [100, 102, 108]. ɹʘʟʦʚʽ ʢʦʣʝʢʮʽʾ 

ʨʝʧʨʝʟʝʥʪʫʶʪʴ ʦʩʥʦʚʥʠʡ ʛʝʥʦʬʦʥʜ ʢʫʣʴʪʫʨʠ, ʪʦʜʽ ʷʢ ʦʟʥʘʢʦʚʽ ʬʦʨʤʫʶʪʴʩʷ ʟʘ 

ʨʽʚʥʝʤ ʧʨʦʷʚʫ ʦʢʨʝʤʠʭ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʦʟʥʘʢ ʽ ʩʣʫʛʫʶʪʴ ʜʞʝʨʝʣʦʤ 

ʜʦʥʦʨʽʚ ʫ ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤʘʭ [109ï111]. 

ʇʨʦʪʷʛʦʤ ʧʦʥʘʜ 80 ʨʦʢʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʝ ʟʙʠʨʘʥʥʷ ʪʘ 

ʟʙʝʨʝʞʝʥʥʷ ʟʨʘʟʢʽʚ ʨʦʜʫ Dactylis [98, 99]. ɿʥʘʯʥʽ ʢʦʣʝʢʮʽʾ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ 

ʟʦʩʝʨʝʜʞʝʥʽ ʚ ʤʽʞʥʘʨʦʜʥʠʭ ʽ ʥʘʮʽʦʥʘʣʴʥʠʭ ʛʝʥʙʘʥʢʘʭ [96, 100, 102]. 

ʅʘʡʙʽʣʴʰʝ ʟʽʙʨʘʥʥʷ ʟʨʘʟʢʽʚ Dactylis glomerata ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʩʠʩʪʝʤʽ 
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NORDGEN ʫ ʤʝʞʘʭ ɭʚʨʦʧʝʡʩʴʢʦʾ ʢʦʦʧʝʨʘʪʠʚʥʦʾ ʧʨʦʛʨʘʤʠ ʟ ʛʝʥʝʪʠʯʥʠʭ 

ʨʝʩʫʨʩʽʚ ʨʦʩʣʠʥ (ECPGR), ʜʝ ʘʢʫʤʫʣʴʦʚʘʥʦ ʧʦʥʘʜ 11 ʪʠʩ. ʟʨʘʟʢʽʚ ʨʽʟʥʦʛʦ 

ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʟ ʻʚʨʦʧʝʡʩʴʢʠʭ ʛʝʥʙʘʥʢʽʚ [99, 102, 104]. ɺʘʛʦʤʫ 

ʨʦʣʴ ʫ ʟʙʝʨʝʞʝʥʥʽ ʩʚʽʪʦʚʦʛʦ ʛʝʥʦʬʦʥʜʫ ʚʽʜʽʛʨʘʻ ʪʘʢʦʞ ʅʘʮʽʦʥʘʣʴʥʘ ʩʠʩʪʝʤʘ 

ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʨʦʩʣʠʥ ʉʐɸ (USDA National Plant Germplasm System, 

NPGS), ʫ ʷʢʽʡ ʟʙʝʨʽʛʘʻʪʴʩʷ ʧʦʥʘʜ 1,4 ʪʠʩ. ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ, ʟʦʢʨʝʤʘ 

ʙʣʠʟʴʢʦ 550 ʟʨʘʟʢʽʚ ʻʚʨʦʧʝʡʩʴʢʦʛʦ, 550 ï ʘʟʽʡʩʴʢʦʛʦ ʪʘ ʧʦʥʘʜ 200 ï 

ʘʬʨʠʢʘʥʩʴʢʦʛʦ ʧʦʭʦʜʞʝʥʥʷ [98, 99, 103]. 

ɺ ʋʢʨʘʾʥʽ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʢʦʨʤʦʚʠʭ 

ʢʫʣʴʪʫʨ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʨʦʩʣʠʥʥʠʭ ʛʝʥʝʪʠʯʥʠʭ 

ʨʝʩʫʨʩʽʚ [109ï112]. ʋ ʢʦʣʝʢʮʽʾ ɯʥʩʪʠʪʫʪʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʅɸɸʅ ʩʪʘʥʦʤ ʥʘ 1.11.2025 ʨ. ʥʘʨʘʭʦʚʫʻʪʴʩʷ 330 

ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ, ʟ ʷʢʠʭ 275 ʤʘʶʪʴ ʫʢʨʘʾʥʩʴʢʝ ʧʦʭʦʜʞʝʥʥʷ. 

ʅʘʩʽʥʥʻʚʠʡ ʬʦʥʜ, ʱʦ ʛʘʨʘʥʪʫʻ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʽ ʛʝʥʝʪʠʯʥʫ ʘʚʪʝʥʪʠʯʥʽʩʪʴ 

ʟʨʘʟʢʽʚ, ʟʙʝʨʽʛʘʻʪʴʩʷ ʫ ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʩʭʦʚʠʱʽ ʪʘ ʚʢʣʶʯʘʻ 214 ʢʦʣʝʢʮʽʡʥʠʭ 

ʟʨʘʟʢʽʚ, ʘ ʜʦ ʎʝʥʪʨʘʣʴʥʦʾ ʙʘʟʠ ʜʘʥʠʭ ʅʎɻʈʈʋ ʚʥʝʩʝʥʦ 285 ʧʘʩʧʦʨʪʽʚ ʟʨʘʟʢʽʚ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʾʭ ʧʦʚʥʫ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʪʘ ʜʦʚʛʦʪʨʠʚʘʣʝ ʟʙʝʨʝʞʝʥʥʷ (ʜʦʜʘʪʦʢ 

ʅ1). 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʬʦʨʤʦʚʘʥʦ ʪʘ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʚ 

ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʮʝʥʪʨʽ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ ʦʟʥʘʢʦʚʫ 

ʢʦʣʝʢʮʽʶ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘ ʮʽʥʥʠʤʠ ʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʦʟʥʘʢʘʤʠ. 

ʂʦʣʝʢʮʽʷ ʥʘʣʽʯʫʻ 62 ʟʨʘʟʢʠ, ʟ ʷʢʠʭ 47 ʧʦʭʦʜʷʪʴ ʟ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, 14 ï ʟ 

ʃʠʪʚʠ ʪʘ ʦʜʠʥ ï ʟ ʇʦʣʴʱʽ. ʋʩʽ ʟʨʘʟʢʠ ʙʫʣʠ ʢʦʤʧʣʝʢʩʥʦ ʦʮʽʥʝʥʽ ʟʘ 19 ʤʦʨʬʦ-

ʙʽʦʣʦʛʽʯʥʠʤʠ ʪʘ ʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʦʟʥʘʢʘʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 53 ʨʽʚʥʽʚ ʾʭ 

ʧʨʦʷʚʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʪʘ ʧʨʠʜʘʪʥʽʩʪʴ ʢʦʣʝʢʮʽʾ 

ʜʣʷ ʩʝʣʝʢʮʽʡʥʦʾ ʨʦʙʦʪʠ (ʜʦʜʘʪʦʢ ʂ1). 

ʆʩʦʙʣʠʚʫ ʩʝʣʝʢʮʽʡʥʫ ʮʽʥʥʽʩʪʴ ʩʪʘʥʦʚʣʷʪʴ ʣʦʢʘʣʴʥʽ ʧʦʧʫʣʷʮʽʾ ʛʨʷʩʪʠʮʽ 

ʟʙʽʨʥʦʾ ʂʘʨʧʘʪʩʴʢʦʛʦ ʪʘ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʽʚ, ʷʢʽ ʧʦʻʜʥʫʶʪʴ ʚʠʩʦʢʫ 

ʟʠʤʦʩʪʽʡʢʽʩʪʴ, ʩʪʘʙʽʣʴʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʧʽʜʚʠʱʝʥʫ ʘʜʘʧʪʠʚʥʽʩʪʴ ʜʦ 

ʢʦʥʪʨʘʩʪʥʠʭ ʫʤʦʚ ʟʚʦʣʦʞʝʥʥʷ ʪʘ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ 
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ʪʘʢʠʭ ʧʦʧʫʣʷʮʽʡ ʫ ʩʝʣʝʢʮʽʡʥʦʤʫ ʧʨʦʮʝʩʽ ʜʘʻ ʟʤʦʛʫ ʧʦʻʜʥʫʚʘʪʠ ʚʠʩʦʢʫ 

ʚʨʦʞʘʡʥʽʩʪʴ ʽʟ ʝʢʦʣʦʛʽʯʥʦʶ ʩʪʘʙʽʣʴʥʽʩʪʶ ʩʪʚʦʨʶʚʘʥʠʭ ʩʦʨʪʽʚ. 

ʉʫʯʘʩʥʽ ʥʘʧʨʷʤʠ ʩʝʣʝʢʮʽʾ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʝʣʝʥʦʾ ʤʘʩʠ ʪʘ ʩʽʥʘ, ʟʙʽʣʴʰʝʥʥʷ ʦʪʘʚʥʦʩʪʽ, ʧʦʣʽʧʰʝʥʥʷ 

ʢʦʨʤʦʚʦʾ ʷʢʦʩʪʽ, ʫʧʦʚʽʣʴʥʝʥʥʷ ʛʨʫʙʽʥʥʷ ʨʦʩʣʠʥ ʽ ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʜʦ 

ʘʙʽʦʪʠʯʥʠʭ ʩʪʨʝʩʽʚ [33, 53, 78, 87]. ʋ ʩʝʣʝʢʮʽʡʥʽʡ ʧʨʘʢʪʠʮʽ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʤʝʪʦʜʠ ʤʘʩʦʚʦʛʦ ʪʘ ʩʽʤʝʡʥʦʛʦ ʜʦʙʦʨʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʦʢʘʣʴʥʦ ʘʜʘʧʪʦʚʘʥʠʭ 

ʬʦʨʤ, ʘ ʪʘʢʦʞ ʽʥʪʝʛʨʘʮʽʶ ʢʣʘʩʠʯʥʠʭ ʽ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʧʽʜʭʦʜʽʚ, 

ʟʦʢʨʝʤʘ ʤʘʨʢʝʨʥʦʛʦ ʜʦʙʦʨʫ [70, 113, 114]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʛʝʥʝʪʠʯʥʽ ʨʝʩʫʨʩʠ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʪʘ ʥʘʫʢʦʚʦ 

ʦʙˇʨʫʥʪʦʚʘʥʽ ʧʨʠʥʮʠʧʠ ʬʦʨʤʫʚʘʥʥʷ ʢʦʣʝʢʮʽʡ ʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʶ ʦʩʥʦʚʦʶ 

ʩʝʣʝʢʮʽʡʥʦʾ ʨʦʙʦʪʠ ʟ ʢʫʣʴʪʫʨʦʶ. ʉʠʩʪʝʤʘʪʠʟʦʚʘʥʝ ʟʙʝʨʝʞʝʥʥʷ ʡ ʝʬʝʢʪʠʚʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʥʦʬʦʥʜʫ ʟʘʙʝʟʧʝʯʫʻ ʩʪʚʦʨʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʭ 

ʩʦʨʪʽʚ ʽʟ ʚʠʩʦʢʦʶ ʘʜʘʧʪʠʚʥʽʩʪʶ, ʩʪʘʙʽʣʴʥʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʪʘ ʚʠʩʦʢʦʶ 

ʢʦʨʤʦʚʦʶ ʮʽʥʥʽʩʪʶ. 

 

1.5.  ɺʠʜʠ ʪʘ ʤʦʨʬʦʪʠʧʠ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ 

 

ʈʽʜ Dactylis L. (ʨʦʜʠʥʘ Poaceae) ʥʘʣʝʞʠʪʴ ʜʦ ʪʨʠʙʠ Poeae ʧʽʜʨʦʜʠʥʠ 

Pooideae ʽ ʟʘʡʤʘʻ ʧʨʦʤʽʞʥʝ ʪʘʢʩʦʥʦʤʽʯʥʝ ʧʦʣʦʞʝʥʥʷ ʤʽʞ ʨʘʥʛʘʤʠ ʧʽʜʨʦʜʠʥʠ 

ʪʘ ʨʦʜʫ; ʜʣʷ ʮʽʻʾ ʪʨʠʙʠ ʭʘʨʘʢʪʝʨʥʝ ʦʩʥʦʚʥʝ ʯʠʩʣʦ ʭʨʦʤʦʩʦʤ x = 7. ʈʽʜ 

ʦʭʦʧʣʶʻ ʚʽʜʥʦʩʥʦ ʦʙʤʝʞʝʥʫ ʢʽʣʴʢʽʩʪʴ ʪʘʢʩʦʥʽʚ, ʷʢʽ, ʦʜʥʘʢ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʟʥʘʯʥʦʶ ʝʢʦʣʦʛʽʯʥʦʶ ʪʘ ʛʝʥʝʪʠʯʥʦʶ ʤʽʥʣʠʚʽʩʪʶ. ʇʨʦʚʽʜʥʝ ʛʦʩʧʦʜʘʨʩʴʢʝ 

ʟʥʘʯʝʥʥʷ ʤʘʻ ʛʨʷʩʪʠʮʷ ʟʙʽʨʥʘ, ʱʦ ʻ ʩʢʣʘʜʥʠʤ ʧʦʣʽʪʠʧʥʠʤ ʚʠʜʦʚʠʤ 

ʢʦʤʧʣʝʢʩʦʤ, ʧʨʝʜʩʪʘʚʥʠʢʠ ʷʢʦʛʦ ʨʽʟʥʷʪʴʩʷ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ, 

ʝʢʦʣʦʛʽʯʥʦʶ ʘʜʘʧʪʠʚʥʽʩʪʶ ʪʘ ʨʽʚʥʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʊʘʢʝ ʨʽʟʥʦʤʘʥʽʪʪʷ 

ʟʫʤʦʚʣʝʥʝ ʚʠʩʦʢʠʤ ʚʥʫʪʨʽʰʥʴʦʚʠʜʦʚʠʤ ʛʝʥʝʪʠʯʥʠʤ ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʽ 

ʰʠʨʦʢʠʤ ʧʨʠʨʦʜʥʠʤ ʘʨʝʘʣʦʤ ʧʦʰʠʨʝʥʥʷ ʚʠʜʫ [1, 2, 12, 13]. 

ɿʘ ʩʫʯʘʩʥʠʤʠ ʬʣʦʨʠʩʪʠʯʥʠʤʠ ʪʘ ʩʠʩʪʝʤʘʪʠʯʥʠʤʠ ʟʚʝʜʝʥʥʷʤʠ ʫ ʩʢʣʘʜʽ 

ʨʦʜʫ Dactylis ʚʠʟʥʘʶʪʴ ʙʣʠʟʴʢʦ ʧôʷʪʠ ʚʠʜʽʚ, ʩʝʨʝʜ ʷʢʠʭ D. glomerata 
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ʚʠʨʽʟʥʷʻʪʴʩʷ ʥʘʡʰʠʨʰʠʤ ʘʨʝʘʣʦʤ ʧʦʰʠʨʝʥʥʷ, ʚʠʩʦʢʦʶ ʝʢʦʣʦʛʽʯʥʦʶ 

ʧʣʘʩʪʠʯʥʽʩʪʶ ʪʘ ʩʪʘʙʽʣʴʥʦʶ ʢʦʨʤʦʚʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ [1, 2, 12, 14]. ɺʠʜ 

ʧʦʰʠʨʝʥʠʡ ʫ ʧʦʤʽʨʥʠʭ, ʪʝʧʣʠʭ ʽ ʯʘʩʪʢʦʚʦ ʩʫʙʪʨʦʧʽʯʥʠʭ ʨʝʛʽʦʥʘʭ ɭʚʨʦʧʠ, 

ɿʘʭʽʜʥʦʾ ʪʘ ʎʝʥʪʨʘʣʴʥʦʾ ɸʟʽʾ, ʇʽʚʥʽʯʥʦʾ ɸʬʨʠʢʠ [12, 14]. ɯʥʰʽ ʧʨʝʜʩʪʘʚʥʠʢʠ 

ʨʦʜʫ ʤʘʶʪʴ ʟʥʘʯʥʦ ʚʫʞʯʽ ʘʨʝʘʣʠ, ʧʝʨʝʚʘʞʥʦ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ɿʘʭʽʜʥʦʛʦ 

ʉʝʨʝʜʟʝʤʥʦʤʦʨôʷ, ʱʦ ʟʫʤʦʚʣʶʻ ʾʭ ʦʙʤʝʞʝʥʝ ʧʨʘʢʪʠʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʢʦʨʤʦʚʠʨʦʙʥʠʮʪʚʽ [12, 13]. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚʠʜ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʙʘʟʦʚʠʡ 

ʪʘʢʩʦʥ ʨʦʜʫ Dactylis ʫ ʣʫʢʽʚʥʠʮʪʚʽ ʪʘ ʩʝʣʝʢʮʽʾ ʢʦʨʤʦʚʠʭ ʪʨʘʚ [11, 12, 13]. 

ʋ ʤʝʞʘʭ ʚʠʜʫ Dactylis glomerata ʚʠʜʽʣʷʶʪʴ ʱʦʥʘʡʤʝʥʰʝ 18 ʧʽʜʚʠʜʽʚ ʽʟ 

ʨʽʟʥʠʤʠ ʨʽʚʥʷʤʠ ʧʣʦʾʜʥʦʩʪʽ: ʜʠʧʣʦʾʜʥʽ (2n = 2x = 14), ʪʝʪʨʘʧʣʦʾʜʥʽ (2n = 4x = 

28) ʪʘ ʛʝʢʩʘʧʣʦʾʜʥʽ (2n = 6x = 42) [12, 13, 33]. ɼʠʧʣʦʾʜʥʽ ʬʦʨʤʠ ʚʚʘʞʘʶʪʴʩʷ 

ʝʚʦʣʶʮʽʡʥʦ ʥʘʡʜʘʚʥʽʰʠʤʠ, ʦʜʥʘʢ ʚʦʥʠ ʤʘʶʪʴ ʣʦʢʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ 

ʧʦʰʠʨʝʥʥʷ ʪʘ ʦʙʤʝʞʝʥʠʡ ʘʜʘʧʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ [12, 13]. ʅʘʪʦʤʽʩʪʴ 

ʪʝʪʨʘʧʣʦʾʜʥʽ ʬʦʨʤʠ ʩʪʘʥʦʚʣʷʪʴ ʙʣʠʟʴʢʦ 95 % ʢʦʤʧʣʝʢʩʫ ʚʠʜʫ ʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʥʘʯʥʦʶ ʤʦʨʬʦʣʦʛʽʯʥʦʶ ʤʽʥʣʠʚʽʩʪʶ, ʚʠʩʦʢʦʶ 

ʝʢʦʣʦʛʽʯʥʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ ʪʘ ʩʪʘʙʽʣʴʥʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʟʘʡʤʘʶʯʠ ʦʩʥʦʚʥʫ 

ʯʘʩʪʠʥʫ ʧʨʠʨʦʜʥʦʛʦ ʡ ʢʫʣʴʪʫʨʥʦʛʦ ʘʨʝʘʣʫ ʚʠʜʫ [12, 13, 33]. 

ɽʚʦʣʶʮʽʡʥʘ ʩʪʨʫʢʪʫʨʘ ʢʦʤʧʣʝʢʩʫ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʦʧʠʩʫʻʪʴʩʷ ʜʚʦʤʘ 

ʦʩʥʦʚʥʠʤʠ ʛʽʣʢʘʤʠ: ʧʦʤʽʨʥʦʶ, ʱʦ ʧʦʭʦʜʠʪʴ ʚʽʜ ssp. aschersoniana, ʪʘ 

ʩʝʨʝʜʟʝʤʥʦʤʦʨʩʴʢʦʶ, ʧʦʚôʷʟʘʥʦʶ ʟ ʧʽʜʚʠʜʘʤʠ subsp. aschersoniana, smithii ʽ 

juncinella [12, 13, 33]. ɼʠʧʣʦʾʜʥʽ ʧʽʜʚʠʜʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʫʟʴʢʠʤʠ 

ʘʨʝʘʣʘʤʠ, ʪʦʜʽ ʷʢ ʪʝʪʨʘʧʣʦʾʜʥʽ, ʟʦʢʨʝʤʘ ssp. glomerata, ʧʦʰʠʨʝʥʽ ʟʥʘʯʥʦ 

ʰʠʨʰʝ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʧʦʜʚʦʻʥʥʷʤ ʭʨʦʤʦʩʦʤ, ʢʣʽʤʘʪʠʯʥʠʤʠ ʟʤʽʥʘʤʠ ʪʘ 

ʪʨʠʚʘʣʠʤ ʘʥʪʨʦʧʦʛʝʥʥʠʤ ʚʧʣʠʚʦʤ [12, 13]. ʋ ʤʝʞʘʭ ʚʠʜʫ ʤʦʞʣʠʚʝ ʷʢ 

ʧʨʠʨʦʜʥʝ, ʪʘʢ ʽ ʰʪʫʯʥʝ ʩʭʨʝʱʫʚʘʥʥʷ ʤʽʞ 2x ʽ 4x ʬʦʨʤʘʤʠ, ʭʦʯʘ ʬʦʨʤʫʚʘʥʥʷ 

ʩʪʘʙʽʣʴʥʠʭ ʛʽʙʨʠʜʽʚ ʫ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʽʩʪʦʪʥʦ ʦʙʤʝʞʝʥʝ [13, 33]. 

ʋ ʤʝʞʘʭ ʧʨʠʨʦʜʥʦʛʦ ʘʨʝʘʣʫ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʩʬʦʨʤʫʚʘʚʩʷ ʩʢʣʘʜʥʠʡ 

ʢʦʤʧʣʝʢʩ ʛʝʦʛʨʘʬʽʯʥʦ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʧʦʧʫʣʷʮʽʡ, ʯʘʩʪʠʥʘ ʟ 

ʷʢʠʭ ʫ ʨʽʟʥʠʭ ʪʘʢʩʦʥʦʤʽʯʥʠʭ ʢʦʥʮʝʧʮʽʷʭ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʩʘʤʦʩʪʽʡʥʽ ʚʠʜʠ 

ʘʙʦ ʧʽʜʚʠʜʠ. ʊʘʢ, ʫ ʣʽʩʦʚʠʭ ʽ ʛʽʨʩʴʢʦ-ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʎʝʥʪʨʘʣʴʥʦʾ ʪʘ 
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ʉʭʽʜʥʦʾ ɭʚʨʦʧʠ, ʂʘʨʧʘʪ ʽ ʂʘʚʢʘʟʫ ʧʦʰʠʨʝʥʘ ʛʨʷʩʪʠʮʷ ɸʰʝʨʩʦʥʘ (Dactylis 

aschersoniana Graebn.; ʩʠʥʦʥʽʤ Dactylis polygama Horvat), ʪʦʜʽ ʷʢ ʫ 

ʧʦʩʫʰʣʠʚʠʭ ʛʽʨʩʴʢʠʭ ʨʘʡʦʥʘʭ ʂʘʚʢʘʟʫ, ʂʨʠʤʫ ʪʘ ʉʝʨʝʜʥʴʦʾ ɸʟʽʾ ʪʨʘʧʣʷʶʪʴʩʷ 

ʢʩʝʨʦʬʽʪʥʽ ʬʦʨʤʠ, ʚʽʜʦʤʽ ʷʢ ʛʨʷʩʪʠʮʷ ɺʦʨʦʥʦʚʘ (Dactylis woronovii Ovcz.; D. 

glomerata subsp. woronovii) [1, 3, 4, 12, 13, 115]. 

ɻʨʷʩʪʠʮʷ ɸʰʝʨʩʦʥʘ ʻ ʙʘʛʘʪʦʨʽʯʥʠʤ ʚʝʨʭʦʚʠʤ ʟʣʘʢʦʤ ʣʽʩʦʚʦʾ ʟʦʥʠ 

ɭʚʨʦʧʠ. ɺʦʥʘ ʧʦʩʪʫʧʘʻʪʴʩʷ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʽʡ ʟʘ ʟʘʛʘʣʴʥʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, 

ʧʨʦʪʝ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʦʶ ʦʪʘʚʥʽʩʪʶ. ʈʦʩʣʠʥʠ ʤʘʶʪʴ ʪʦʥʰʽ ʩʪʝʙʣʘ, 

ʚʫʟʴʢʽ ʥʽʞʥʽ ʣʠʩʪʢʠ ʩʚʽʪʣʦ-ʟʝʣʝʥʦʛʦ ʘʙʦ ʩʽʨʫʚʘʪʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ, ʥʝʚʝʣʠʢʫ 

ʚʦʣʦʪʴ ʽʟ ʜʨʽʙʥʠʤʠ ʢʦʣʦʩʢʘʤʠ. ɺʠʜ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʪʽʥʴʦʚʠʪʨʠʚʘʣʽʩʪʶ, ʘʣʝ 

ʥʠʟʴʢʦʶ ʧʦʩʫʭʦʩʪʽʡʢʽʩʪʶ. ʎʠʪʦʛʝʥʝʪʠʯʥʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʯʠʩʣʦʤ 

ʭʨʦʤʦʩʦʤ  n = 14, 2n = 28. 

ɻʨʷʩʪʠʮʷ ɺʦʨʦʥʦʚʘ ʻ ʙʘʛʘʪʦʨʽʯʥʦʶ ʢʩʝʨʦʬʽʪʥʦʶ ʬʦʨʤʦʶ, ʧʦʰʠʨʝʥʦʶ 

ʧʝʨʝʚʘʞʥʦ ʥʘ ʂʘʚʢʘʟʽ ʪʘ ʚ ʉʝʨʝʜʥʽʡ ɸʟʽʾ. ɺʦʥʘ ʬʦʨʤʫʻ ʱʽʣʴʥʽ ʜʝʨʥʠʥʠ ʟ 

ʢʦʨʦʪʢʠʤʠ ʩʪʝʙʣʘʤʠ ʪʘ ʞʦʨʩʪʢʠʤʠ, ʚʫʟʴʢʠʤʠ ʣʠʩʪʢʘʤʠ, ʱʦ ʟʫʤʦʚʣʶʻ ʾʾ 

ʚʠʩʦʢʫ ʧʦʩʫʭʦʩʪʽʡʢʽʩʪʴ. ɺʦʜʥʦʯʘʩ ʢʦʨʤʦʚʘ ʮʽʥʥʽʩʪʴ ʽ ʟʘʛʘʣʴʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʮʽʻʾ ʬʦʨʤʠ  ʥʠʞʯʽ  ʧʦʨʽʚʥʷʥʦ ʟ ʪʠʧʦʚʠʤʠ ʬʦʨʤʘʤʠ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. ʏʠʩʣʦ 

ʭʨʦʤʦʩʦʤ ï 2n = 28 [12, 13, 36, 44, 115]. 

ʉʫʯʘʩʥʽ ʘʚʪʦʨʠ ʨʦʟʛʣʷʜʘʶʪʴ ʛʨʷʩʪʠʮʶ ʟʙʽʨʥʫ ʷʢ ʝʢʦʪʠʧʥʦ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʧʦʣʽʪʠʧʥʠʡ ʚʠʜ, ʫ ʤʝʞʘʭ ʷʢʦʛʦ ʚʽʜʩʫʪʥʽ ʯʽʪʢʽ 

ʤʦʨʬʦʣʦʛʽʯʥʽ ʪʘ ʛʝʥʝʪʠʯʥʽ ʤʝʞʽ ʤʽʞ ʦʢʨʝʤʠʤʠ ʬʦʨʤʘʤʠ [12, 13, 44, 71, 92, 

115, 116]. ʌʦʨʤʫʚʘʥʥʷ ʝʢʦʪʠʧʽʚ ʟʫʤʦʚʣʝʥʝ ʚʧʣʠʚʦʤ ʚʠʩʦʪʠ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ, 

ʟʚʦʣʦʞʝʥʥʷ, ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ, ʪʠʧʫ ˇʨʫʥʪʽʚ ʽ ʨʽʚʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ [46, 57, 93]. ɿʘʟʚʠʯʘʡ ʚʠʜʽʣʷʶʪʴ ʧʽʚʥʽʯʥʽ, ʛʽʨʩʴʢʽ ʪʘ ʧʽʚʜʝʥʥʽ 

(ʢʩʝʨʦʤʦʨʬʥʽ) ʛʨʫʧʠ ʬʦʨʤ, ʤʽʞ ʷʢʠʤʠ ʽʩʥʫʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʝʨʝʭʽʜʥʠʭ 

ʚʘʨʽʘʥʪʽʚ [44, 45]. 

ʋ ʤʝʞʘʭ ʚʠʜʫ ʨʦʟʨʽʟʥʷʶʪʴ ʢʽʣʴʢʘ ʦʩʥʦʚʥʠʭ ʝʢʦʪʠʧʽʚ, ʩʝʨʝʜ ʷʢʠʭ 

ʩʝʨʝʜʥʴʦʚʠʩʦʢʦʛʽʨʥʽ (ʪʠʧ montana), ʘʜʘʧʪʦʚʘʥʽ ʜʦ ʫʤʦʚ ʂʘʨʧʘʪ ʽ 

ʇʝʨʝʜʢʘʨʧʘʪʪʷ ʪʘ ʚʽʜʟʥʘʯʝʥʽ ʚʠʩʦʢʦʶ ʟʠʤʦʩʪʽʡʢʽʩʪʶ ʡ ʽʥʪʝʥʩʠʚʥʠʤ ʨʦʩʪʦʤ ʫ 

ʚʝʩʥʷʥʦ-ʣʽʪʥʽʡ ʧʝʨʽʦʜ [45, 46]; ʨʽʚʥʠʥʥʽ (ʪʠʧ vulgaris), ʧʦʰʠʨʝʥʽ ʫ ʥʠʟʠʥʥʠʭ ʽ 
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ʧʦʤʽʨʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʨʘʥʥʽʤ 

ʚʽʜʨʦʩʪʘʥʥʷʤ ʽ ʚʠʩʦʢʦʶ ʦʪʘʚʥʽʩʪʶ [39, 40]; ʘ ʪʘʢʦʞ ʥʘʧʽʚʛʽʨʩʴʢʽ ʡ 

ʪʨʘʥʩʬʦʨʤʘʮʽʡʥʽ ʬʦʨʤʠ, ʱʦ ʪʨʘʧʣʷʶʪʴʩʷ ʫ ʧʝʨʝʭʽʜʥʠʭ ʟʦʥʘʭ ʽ ʧʦʻʜʥʫʶʪʴ 

ʦʟʥʘʢʠ ʚʠʩʦʢʦʛʽʨʥʠʭ ʪʘ ʨʽʚʥʠʥʥʠʭ ʝʢʦʪʠʧʽʚ [12, 13]. 

ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʚʥʫʪʨʽʰʥʴʦʚʠʜʦʚʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ 

ʻ ʾʾ ʮʠʪʦʛʝʥʝʪʠʯʥʘ ʩʪʨʫʢʪʫʨʘ. ʋ ʤʝʞʘʭ ʦʜʥʦʛʦ ʚʠʜʫ Dactylis glomerata L. 

ʚʠʜʽʣʷʶʪʴ ʯʠʩʣʝʥʥʽ ʧʽʜʚʠʜʠ ʪʘ ʬʦʨʤʠ, ʱʦ ʨʽʟʥʷʪʴʩʷ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ 

ʦʟʥʘʢʘʤʠ, ʨʽʚʥʝʤ ʧʣʦʾʜʥʦʩʪʽ (ʜʠʧʣʦʾʜʥʽ (2n = 14), ʪʝʪʨʘʧʣʦʾʜʥʽ (2n = 28) ʪʘ 

ʛʝʢʩʘʧʣʦʾʜʥʽ (2n = 42) ʬʦʨʤʠ) ʽ ʛʝʦʛʨʘʬʽʯʥʠʤ ʧʦʭʦʜʞʝʥʥʷʤ, ʱʦ ʽʩʪʦʪʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʨʽʚʝʥʴ ʾʭ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʪʘ ʧʣʘʩʪʠʯʥʦʩʪʽ ʱʦʜʦ ʜʽʾ 

ʩʝʨʝʜʦʚʠʱʥʠʭ ʩʪʨʝʩʦʚʠʭ ʬʘʢʪʦʨʽʚ [13, 33, 115, 117]. ɿʘ ʜʘʥʠʤʠ ʩʫʯʘʩʥʠʭ 

ʮʠʪʦʛʝʥʝʪʠʯʥʠʭ ʽ ʤʦʣʝʢʫʣʷʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʫ ʩʢʣʘʜʽ ʚʠʜʫ ʧʝʨʝʚʘʞʘʶʪʴ 

ʪʝʪʨʘʧʣʦʾʜʥʽ ʬʦʨʤʠ ʟ ʯʠʩʣʦʤ ʭʨʦʤʦʩʦʤ 2n = 28, ʷʢʽ ʟʘʡʤʘʶʪʴ ʦʩʥʦʚʥʫ 

ʯʘʩʪʠʥʫ ʧʨʠʨʦʜʥʦʛʦ ʪʘ ʢʫʣʴʪʫʨʥʦʛʦ ʘʨʝʘʣʫ ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʽʜʚʠʱʝʥʦʶ 

ʝʢʦʣʦʛʽʯʥʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ ʡ ʩʪʘʙʽʣʴʥʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ [13, 72, 92]. 

ɼʠʧʣʦʾʜʥʽ ʬʦʨʤʠ (2n = 14) ʪʨʘʧʣʷʶʪʴʩʷ ʟʥʘʯʥʦ ʨʽʜʰʝ, ʤʘʶʪʴ ʣʦʢʘʣʴʥʠʡ 

ʭʘʨʘʢʪʝʨ ʧʦʰʠʨʝʥʥʷ ʽ, ʷʢ ʧʨʘʚʠʣʦ, ʦʙʤʝʞʝʥʠʡ ʘʜʘʧʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ [33, 

115]. 

ʇʦʣʽʧʣʦʾʜʽʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʦʜʠʥ ʽʟ ʢʣʶʯʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ ʝʚʦʣʶʮʽʾ 

Dactylis glomerata L., ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʩʧʨʠʷʣʘ ʨʦʟʰʠʨʝʥʥʶ ʝʢʦʣʦʛʽʯʥʦʾ 

ʘʤʧʣʽʪʫʜʠ ʚʠʜʫ, ʧʽʜʚʠʱʝʥʥʶ ʩʪʽʡʢʦʩʪʽ ʜʦ ʘʙʽʦʪʠʯʥʠʭ ʩʪʨʝʩʽʚ ʽ ʬʦʨʤʫʚʘʥʥʶ 

ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʝʢʦʪʠʧʽʚ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʨʽʟʥʠʭ ˇʨʫʥʪʦʚʦ-

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ [13, 44, 117]. ɺʦʜʥʦʯʘʩ ʙʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ 

ʥʘʛʦʣʦʰʫʻ, ʱʦ ʝʚʦʣʶʮʽʷ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʙʫʣʘ ʟʫʤʦʚʣʝʥʘ ʥʝ ʣʠʰʝ ʛʝʥʦʤʥʠʤʠ 

ʧʝʨʝʙʫʜʦʚʘʤʠ, ʘ ʡ ʪʨʠʚʘʣʠʤ ʧʨʠʩʪʦʩʫʚʘʥʥʷʤ ʜʦ ʚʽʜʢʨʠʪʠʭ ʣʫʯʥʠʭ ʙʽʦʪʦʧʽʚ, 

ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʩʬʦʨʤʦʚʘʥʠʭ ʽ ʧʽʜʪʨʠʤʫʚʘʥʠʭ ʘʥʪʨʦʧʦʛʝʥʥʠʤ ʚʧʣʠʚʦʤ [36, 

45, 57]. 

ʉʭʨʝʱʫʚʘʥʥʷ ʤʽʞ ʜʠʧʣʦʾʜʥʠʤʠ ʽ ʪʝʪʨʘʧʣʦʾʜʥʠʤʠ ʬʦʨʤʘʤʠ ʚ 

ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʽʩʪʦʪʥʦ ʦʙʤʝʞʝʥʝ, ʱʦ ʟʫʤʦʚʣʶʻ ʨʽʜʢʽʩʥʝ ʚʠʥʠʢʥʝʥʥʷ 

ʩʪʘʙʽʣʴʥʠʭ ʛʽʙʨʠʜʽʚ [115, 118, 119]. ɺʦʜʥʦʯʘʩ ʚʠʩʦʢʘ ʝʢʦʣʦʛʽʯʥʘ ʧʣʘʩʪʠʯʥʽʩʪʴ 
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ʚʠʜʫ ʧʦʷʩʥʶʻ ʥʘʷʚʥʽʩʪʴ ʯʠʩʣʝʥʥʠʭ ʧʝʨʝʭʽʜʥʠʭ ʬʦʨʤ ʤʽʞ ʦʢʨʝʤʠʤʠ 

ʝʢʦʪʠʧʘʤʠ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʾʭ ʯʽʪʢʫ ʪʘʢʩʦʥʦʤʽʯʥʫ ʜʠʬʝʨʝʥʮʽʘʮʽʶ, ʘʣʝ ʩʪʚʦʨʶʻ 

ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʩʝʣʝʢʮʽʡʥʦʛʦ ʜʦʙʦʨʫ [13, 33]. 

ɻʨʷʩʪʠʮʷ ʟʙʽʨʥʘ ʻ ʩʢʣʘʜʥʠʤ ʧʦʣʽʪʠʧʥʠʤ ʚʠʜʦʤ ʽʟ ʚʠʨʘʞʝʥʦʶ 

ʝʢʦʪʠʧʥʦʶ ʪʘ ʮʠʪʦʛʝʥʝʪʠʯʥʦʶ ʜʠʬʝʨʝʥʮʽʘʮʽʻʶ. ʎʝ ʟʫʤʦʚʣʶʻ ʾʾ ʟʥʘʯʥʠʡ 

ʧʦʪʝʥʮʽʘʣ ʷʢ ʦʙôʻʢʪʘ ʩʝʣʝʢʮʽʾ ʪʘ ʘʜʘʧʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʨʽʟʥʠʭ ˇʨʫʥʪʦʚʦ-

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ, ʟʦʢʨʝʤʘ ʚ ʛʽʨʩʴʢʠʭ ʽ ʧʝʨʝʜʛʽʨʥʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ. 

 

1.6. ɼʦʩʷʛʥʝʥʥʷ, ʟʘʚʜʘʥʥʷ ʪʘ ʥʘʧʨʷʤʠ ʩʝʣʝʢʮʽʾ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʚ 

ʨʝʛʽʦʥʽ 

 

ʉʝʣʝʢʮʽʷ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʚ ʋʢʨʘʾʥʽ, ʟʦʢʨʝʤʘ ʚ ʫʤʦʚʘʭ ɿʘʭʽʜʥʦʛʦ 

ʨʝʛʽʦʥʫ, ʤʘʻ ʪʨʠʚʘʣʫ ʽʩʪʦʨʽʶ ʪʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʻʜʥʘʥʥʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʣʦʢʘʣʴʥʠʭ ʧʨʠʨʦʜʥʠʭ ʧʦʧʫʣʷʮʽʡ ʽ ʢʣʘʩʠʯʥʠʭ ʤʝʪʦʜʽʚ ʜʦʙʦʨʫ. ʉʧʝʮʠʬʽʯʥʽ 

ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʨʝʛʽʦʥʫ ï ʧʽʜʚʠʱʝʥʘ ʚʦʣʦʛʽʩʪʴ, ʢʦʥʪʨʘʩʪʥʠʡ 

ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ, ʢʠʩʣʽ ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʽ ˇʨʫʥʪʠ ʪʘ ʩʢʣʘʜʥʠʡ ʨʝʣʴʻʬ ï 

ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʠʭ ʣʫʯʥʠʭ ʬʽʪʦʮʝʥʦʟʽʚ ʽ 

ʟʫʤʦʚʣʶʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ, ʝʢʦʣʦʛʽʯʥʦ 

ʘʜʘʧʪʦʚʘʥʠʭ ʩʦʨʪʽʚ ʙʘʛʘʪʦʨʽʯʥʠʭ ʢʦʨʤʦʚʠʭ ʪʨʘʚ [41, 46, 120, 121]. ʋ ʟʚôʷʟʢʫ ʟ 

ʮʠʤ ʩʝʣʝʢʮʽʡʥʽ ʧʨʦʛʨʘʤʠ ʚ ɿʘʭʽʜʥʦʤʫ ʨʝʛʽʦʥʽ ʋʢʨʘʾʥʠ ʙʫʣʠ ʦʨʽʻʥʪʦʚʘʥʽ ʥʝ 

ʣʠʰʝ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ, ʘ ʡ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ 

ʪʨʘʚʦʩʪʦʾʚ, ʟʠʤʦʩʪʽʡʢʦʩʪʽ ʪʘ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʢʫʣʴʪʫʨ ʫ ʩʢʣʘʜʥʠʭ ʫʤʦʚʘʭ 

ʇʝʨʝʜʢʘʨʧʘʪʪʷ ʡ ʂʘʨʧʘʪ. 

ʉʝʣʝʢʮʽʡʥʫ ʨʦʙʦʪʫ ʟ ʙʘʛʘʪʦʨʽʯʥʠʤʠ ʢʦʨʤʦʚʠʤʠ ʪʨʘʚʘʤʠ ʚ ʟʘʭʽʜʥʠʭ 

ʦʙʣʘʩʪʷʭ ʋʢʨʘʾʥʠ ʟʘʧʦʯʘʪʢʦʚʘʥʦ ʫ 1948 ʨʦʮʽ ʥʘ ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽʡ ʜʦʩʣʽʜʥʽʡ ʩʪʘʥʮʽʾ. ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ɯʥʩʪʠʪʫʪʽ 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʅɸɸʅ ʩʝʣʝʢʮʽʷ ʛʨʷʩʪʠʮʽ 

ʟʙʽʨʥʦʾ ʨʦʟʧʦʯʘʪʘ ʫ 1961 ʨʦʮʽ ʥʘ ʙʘʟʽ ʢʦʣʠʰʥʴʦʾ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʾ ʜʦʩʣʽʜʥʦʾ 

ʩʪʘʥʮʽʾ ɯʥʩʪʠʪʫʪʫ ʟʝʤʣʝʨʦʙʩʪʚʘ ʽ ʪʚʘʨʠʥʥʠʮʪʚʘ ʟʘʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʋɸɸʅ. 
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ʆʩʥʦʚʦʶ ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤ ʩʪʘʣʦ ʟʘʣʫʯʝʥʥʷ ʤʽʩʮʝʚʠʭ ʝʢʦʪʠʧʽʚ, ʜʦʙʨʝ 

ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʛʽʨʩʴʢʠʭ ʽ ʧʝʨʝʜʛʽʨʩʴʢʠʭ ʫʤʦʚ. 

ɺʘʛʦʤʠʤ ʜʦʩʷʛʥʝʥʥʷʤ ʮʴʦʛʦ ʝʪʘʧʫ ʩʝʣʝʢʮʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʘʣʦ ʩʪʚʦʨʝʥʥʷ 

ʩʦʨʪʫ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ɼʨʦʛʦʙʠʯʘʥʢʘ, ʷʢʠʡ ʙʫʚ ʚʠʚʝʜʝʥʠʡ ʫ 1979 ʨʦʮʽ 

ʰʣʷʭʦʤ ʤʘʩʦʚʦʛʦ ʜʦʙʦʨʫ ʟ ʢʨʘʱʦʾ ʤʽʩʮʝʚʦʾ ʧʦʧʫʣʷʮʽʾ ɼʨʦʛʦʙʠʮʴʢʦʛʦ ʨʘʡʦʥʫ 

ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʉʦʨʪ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʦʶ ʟʠʤʦʩʪʽʡʢʽʩʪʶ, 

ʩʪʘʙʽʣʴʥʦʶ ʢʦʨʤʦʚʦʶ ʪʘ ʥʘʩʽʥʥʻʚʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʜʦʙʨʦʶ ʦʪʘʚʥʽʩʪʶ ʽ 

ʧʨʠʜʘʪʥʽʩʪʶ ʜʦ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɿʘ ʝʢʦʣʦʛʽʯʥʦʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ 

ʚʽʥ ʥʘʣʝʞʠʪʴ ʜʦ ʧʽʚʥʽʯʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʛʨʫʧʠ ʩʝʨʝʜʥʴʦʨʦʩʽʡʩʴʢʦʛʦ 

ʩʫʭʦʜʽʣʴʥʦʛʦ ʝʢʦʪʠʧʫ, ʨʘʥʦ ʚʽʜʥʦʚʣʶʻ ʚʝʩʥʷʥʫ ʚʝʛʝʪʘʮʽʶ ʪʘ ʬʦʨʤʫʻ 3ï4 

ʫʢʦʩʠ ʟʘ ʩʽʥʦʢʽʩʥʦʛʦ ʽ ʜʦ 5 ʫʢʦʩʽʚ ʟʘ ʧʘʩʦʚʠʱʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʋʨʦʞʘʡʥʽʩʪʴ 

ʟʝʣʝʥʦʾ ʤʘʩʠ ʩʪʘʥʦʚʠʪʴ 34ï50 ʪ/ʛʘ, ʩʽʥʘ ï 8ï12 ʪ/ʛʘ, ʥʘʩʽʥʥʷ ï ʜʦ 0,7 ʪ/ʛʘ. ɿ 

1987 ʨʦʢʫ ʩʦʨʪ ʧʨʦʭʦʜʠʚ ʤʽʞʥʘʨʦʜʥʝ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ ʚ ʂʘʥʘʜʽ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻ ʡʦʛʦ ʚʠʩʦʢʠʡ ʘʜʘʧʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ. 

ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʩʝʣʝʢʮʽʾ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʚ ʨʝʛʽʦʥʽ ʧʦʚôʷʟʘʥʠʡ ʟʽ 

ʩʪʚʦʨʝʥʥʷʤ ʩʦʨʪʽʚ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʩʫʯʘʩʥʽ ʚʠʤʦʛʠ 

ʢʦʨʤʦʚʠʨʦʙʥʠʮʪʚʘ. ʋ 2014 ʨʦʮʽ ʚ ɯʥʩʪʠʪʫʪʽ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʅɸɸʅ ʩʪʚʦʨʝʥʦ ʩʦʨʪ ʄʘʨʽʯʢʘ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʧʽʜʚʠʱʝʥʦʶ ʝʢʦʣʦʛʽʯʥʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ, ʩʪʘʙʽʣʴʥʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʪʘ 

ʜʦʙʨʦʶ ʦʪʘʚʥʽʩʪʶ ʚ ʫʤʦʚʘʭ ʧʝʨʝʜʛʽʨʩʴʢʠʭ ʽ ʛʽʨʩʴʢʠʭ ʨʘʡʦʥʽʚ. ʉʦʨʪ 

ʧʨʠʜʘʪʥʠʡ ʜʣʷ ʙʘʛʘʪʦʫʢʽʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ 

ʢʦʨʤʦʚʦʾ ʷʢʦʩʪʽ ʟʘ ʧʦʤʽʨʥʦʛʦ ʨʽʚʥʷ ʘʛʨʦʬʦʥʫ (ʜʦʜʘʪʦʢ ɾ1). 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʩʝʣʝʢʮʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʘʣʦ ʩʪʚʦʨʝʥʥʷ ʫ 2017 ʨʦʮʽ 

ʩʦʨʪʫ ɹʦʡʢʽʚʯʘʥʢʘ, ʷʢʠʡ ʥʘʣʝʞʠʪʴ ʜʦ ʧʽʟʥʴʦʩʪʠʛʣʠʭ ʬʦʨʤ ʩʽʥʦʢʽʩʥʦ-

ʧʘʩʦʚʠʱʥʦʛʦ ʥʘʧʨʷʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʉʦʨʪ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʚʠʩʦʢʦʶ ʩʪʽʡʢʽʩʪʶ 

ʜʦ ʘʙʽʦʪʠʯʥʠʭ ʩʪʨʝʩʽʚ, ʟʦʢʨʝʤʘ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʽ ʢʦʣʠʚʘʥʴ 

ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʥʷ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʦʶ ʨʝʛʝʥʝʨʘʮʽʡʥʦʶ ʟʜʘʪʥʽʩʪʶ ʧʽʩʣʷ 

ʩʢʦʰʫʚʘʥʥʷ ʪʘ ʚʠʧʘʩʘʥʥʷ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʜʣʷ ʫʤʦʚ 

ʂʘʨʧʘʪʩʴʢʦʛʦ ʪʘ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʽʚ (ʜʦʜʘʪʦʢ ɾ2). 
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ʅʦʚʽʪʥʽʤ ʨʝʟʫʣʴʪʘʪʦʤ ʩʝʣʝʢʮʽʡʥʦʾ ʨʦʙʦʪʠ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʩʝʣʝʢʮʽʡʥʠʡ 

ʟʨʘʟʦʢ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ˉ 902 (ɯɼ ʂ-43546), ʷʢʠʡ ʫ 2025 ʨʦʮʽ ʧʝʨʝʜʘʥʦ ʥʘ 

ɼʝʨʞʘʚʥʫ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʫ ʝʢʩʧʝʨʪʠʟʫ ʧʽʜ ʥʘʟʚʦʶ ʉʘʤʙʽʨʯʘʥʢʘ. ʇʝʨʝʜʘʯʘ 

ʟʨʘʟʢʘ ʥʘ ʜʝʨʞʘʚʥʝ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ ʩʚʽʜʯʠʪʴ ʧʨʦ ʡʦʛʦ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʚʠʤʦʛʘʤ ʜʦ ʩʦʨʪʽʚ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʨʦʷʚʫ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʦʟʥʘʢ ʪʘ ʘʜʘʧʪʠʚʥʦʩʪʽ ʜʦ 

ʨʝʛʽʦʥʘʣʴʥʠʭ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ (ʜʦʜʘʪʦʢ ʄ1). 

ʇʦʯʠʥʘʶʯʠ ʟ 1950-ʭ ʨʦʢʽʚ ʫ ʩʚʽʪʽ ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʩʝʣʝʢʮʽʷ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ, ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʢʦʨʤʦʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, 

ʩʪʽʡʢʦʩʪʽ ʜʦ ʭʚʦʨʦʙ ʪʘ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ ʘʙʽʦʪʠʯʥʠʭ ʩʪʨʝʩʦʚʠʭ ʯʠʥʥʠʢʽʚ. 

ɿʛʽʜʥʦ ʟ ʤʽʞʥʘʨʦʜʥʠʤ ʧʝʨʝʣʽʢʦʤ OECD ñGrasses and Legumesò (25 January 

2026), ʫ ʩʠʩʪʝʤʽ ʩʝʨʪʠʬʽʢʘʮʽʾ ʆʨʛʘʥʽʟʘʮʽʾ ʝʢʦʥʦʤʽʯʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʪʘ 

ʨʦʟʚʠʪʢʫ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 255 ʩʦʨʪʽʚ ʮʴʦʛʦ ʚʠʜʫ [122]. ʇʝʨʝʚʘʞʥʘ ʾʭ ʯʘʩʪʠʥʘ 

ʟʦʩʝʨʝʜʞʝʥʘ ʚ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ (144 ʩʦʨʪʠ, ʘʙʦ 56,5 %), ʱʦ ʚʽʜʦʙʨʘʞʘʻ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʩʝʣʝʢʮʽʾ ʢʦʨʤʦʚʠʭ ʟʣʘʢʦʚʠʭ ʪʨʘʚ ʫ ʮʴʦʤʫ ʨʝʛʽʦʥʽ. 

ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʩʦʨʪʽʚ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʫ ʂʘʥʘʜʽ ʪʘ ʉʐɸ (55), ʪʦʜʽ ʷʢ ʚ 

ɸʚʩʪʨʘʣʽʾ ʪʘ ʅʦʚʽʡ ɿʝʣʘʥʜʽʾ ʥʘʣʽʯʫʻʪʴʩʷ 17 ʩʦʨʪʽʚ, ʫ ʇʽʚʜʝʥʥʽʡ ɸʤʝʨʠʮʽ ï 15, 

ʫ ʗʧʦʥʽʾ ï 23, ʽ ʣʠʰʝ ʦʜʠʥ ʩʦʨʪ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʚ ʽʥʰʠʭ ʢʨʘʾʥʘʭ (ʇɸʈ). 

ɼʝʪʘʣʴʥʫ ʢʽʣʴʢʽʩʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʤʽʞʥʘʨʦʜʥʦʛʦ ʪʘ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʩʦʨʪʠʤʝʥʪʫ ʥʘʚʝʜʝʥʦ ʚ ʜʦʜʘʪʢʫ ɸ1. 

ʉʪʘʥʦʤ ʥʘ 01.01.2026 ʨ. ʜʦ ɼʝʨʞʘʚʥʦʛʦ ʨʝʻʩʪʨʫ ʩʦʨʪʽʚ ʨʦʩʣʠʥ, 

ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʧʦʰʠʨʝʥʥʷ ʚ ʋʢʨʘʾʥʽ, ʚʥʝʩʝʥʦ 14 ʩʦʨʪʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ, ʟ 

ʷʢʠʭ 8 ʩʪʚʦʨʝʥʦ ʚʽʪʯʠʟʥʷʥʠʤʠ ʩʝʣʝʢʮʽʡʥʠʤʠ ʫʩʪʘʥʦʚʘʤʠ [123]. ʏʘʩʪʢʘ 

ʫʢʨʘʾʥʩʴʢʦʛʦ ʩʦʨʪʠʤʝʥʪʫ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 5,5 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʩʦʨʪʽʚ, ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʫ ʤʽʞʥʘʨʦʜʥʦʤʫ ʧʝʨʝʣʽʢʫ OECD, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʥʘʷʚʥʽʩʪʴ ʚʣʘʩʥʠʭ ʩʝʣʝʢʮʽʡʥʠʭ ʥʘʧʨʘʮʶʚʘʥʴ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʾ 

ʥʘʫʢʦʚʦʾ ʰʢʦʣʠ. ɺʦʜʥʦʯʘʩ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʨʦʚʽʜʥʠʤʠ ʢʨʘʾʥʘʤʠ ɭʚʨʦʧʠ ʪʘ 

ʇʽʚʥʽʯʥʦʾ ɸʤʝʨʠʢʠ ʤʘʩʰʪʘʙʠ ʚʽʪʯʠʟʥʷʥʦʾ ʩʝʣʝʢʮʽʾ ʟʘʣʠʰʘʶʪʴʩʷ ʚʽʜʥʦʩʥʦ 

ʦʙʤʝʞʝʥʠʤʠ, ʱʦ ʟʫʤʦʚʣʶʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʨʦʟʰʠʨʝʥʥʷ ʛʝʥʝʪʠʯʥʦʾ ʙʘʟʠ, 
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ʘʢʪʠʚʽʟʘʮʽʾ ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤ ʽ ʩʪʚʦʨʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʭ ʩʦʨʪʽʚ, 

ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʩʫʯʘʩʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ. 

ʇʨʦʚʽʜʥʫ ʨʦʣʴ ʫ ʩʝʣʝʢʮʽʾ ʢʫʣʴʪʫʨʠ ʚ ʋʢʨʘʾʥʽ ʚʽʜʽʛʨʘʶʪʴ ɯʥʩʪʠʪʫʪ 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʅɸɸʅ, ɯʥʩʪʠʪʫʪ ʢʦʨʤʽʚ ʪʘ 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʇʦʜʽʣʣʷ ʅɸɸʅ ʪʘ ʅʘʮʽʦʥʘʣʴʥʠʡ ʥʘʫʢʦʚʠʡ ʮʝʥʪʨ 

çɯʥʩʪʠʪʫʪ ʟʝʤʣʝʨʦʙʩʪʚʘ ʅɸɸʅè, ʜʝ ʩʝʣʝʢʮʽʡʥʽ ʧʨʦʛʨʘʤʠ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʰʠʨʦʢʦʛʦ ʛʝʥʦʬʦʥʜʫ, ʧʦʻʜʥʘʥʥʽ ʣʦʢʘʣʴʥʠʭ ʽ ʽʥʪʨʦʜʫʢʦʚʘʥʠʭ 

ʬʦʨʤ, ʘ ʪʘʢʦʞ ʟʘʩʪʦʩʫʚʘʥʥʽ ʢʣʘʩʠʯʥʠʭ ʽ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʜʦʙʦʨʫ. 

ɺ ʫʤʦʚʘʭ ʩʫʯʘʩʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʪʘ ʧʽʜʚʠʱʝʥʦʾ ʤʽʥʣʠʚʦʩʪʽ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʽ ʚʦʜʥʦʛʦ ʨʝʞʠʤʽʚ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ 

ʬʦʨʤʫʚʘʥʥʷ ʘʜʘʧʪʠʚʥʦʛʦ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʟʜʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʩʪʘʙʽʣʴʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʫ ʨʽʟʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ. ʎʝ ʟʫʤʦʚʣʶʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʛʣʠʙʣʝʥʦʛʦ ʚʠʚʯʝʥʥʷ ʛʝʥʦʬʦʥʜʫ ʢʫʣʴʪʫʨʠ ʪʘ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ 

ʩʝʣʝʢʮʽʡʥʠʭ ʬʦʨʤ, ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʫʤʦʚ ʇʝʨʝʜʢʘʨʧʘʪʪʷ, ʱʦ ʚʠʟʥʘʯʘʻ ʥʘʫʢʦʚʫ 

ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʜʘʥʦʾ ʨʦʙʦʪʠ. 

ʆʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʩʫʯʘʩʥʦʾ ʩʝʣʝʢʮʽʾ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʻ ʧʽʜʚʠʱʝʥʥʷ 

ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʣʝʥʦʾ ʤʘʩʠ ʪʘ ʩʽʥʘ, ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʫʢʦʩʽʚ ʽ ʨʽʚʥʷ 

ʦʪʘʚʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʬʦʨʤʫʚʘʥʥʷ ʩʦʨʪʽʚ ʟʽ ʩʪʘʙʽʣʴʥʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʟʘ 

ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʘʛʨʦʬʦʥʫ. ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʩʝʣʝʢʮʽʾ ʥʘ ʩʪʽʡʢʽʩʪʴ ʜʦ 

ʘʙʽʦʪʠʯʥʠʭ ʩʪʨʝʩʽʚ ï ʧʦʩʫʭʠ, ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʢʦʣʠʚʘʥʴ ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʫ 

ʪʘ ʧʽʜʚʠʱʝʥʦʾ ʢʠʩʣʦʪʥʦʩʪʽ, ʱʦ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʫʤʦʚ ʇʝʨʝʜʢʘʨʧʘʪʪʷ 

ʪʘ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ. 

ʇʨʽʦʨʠʪʝʪʥʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʩʝʣʝʢʮʽʷ ʥʘ ʘʜʘʧʪʠʚʥʽʩʪʴ ʽ ʝʢʦʣʦʛʽʯʥʫ 

ʧʣʘʩʪʠʯʥʽʩʪʴ ʩʦʨʪʽʚ, ʧʦʻʜʥʘʥʥʷ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟ ʧʦʣʽʧʰʝʥʦʶ ʷʢʽʩʪʶ 

ʢʦʨʤʫ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʜʦ ʭʚʦʨʦʙ, ʟʦʢʨʝʤʘ ʙʫʨʦʾ ʽʨʞʽ (Puccinia 

spp.). ʉʝʣʝʢʮʽʷ ʚ ɿʘʭʽʜʥʦʤʫ ʨʝʛʽʦʥʽ ʋʢʨʘʾʥʠ ʤʘʻ ʢʦʤʧʣʝʢʩʥʠʡ ʭʘʨʘʢʪʝʨ ʽ 

ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ, ʟʠʤʦʩʪʽʡʢʠʭ ʪʘ ʩʪʽʡʢʠʭ ʜʦ 

ʭʚʦʨʦʙ ʩʦʨʪʽʚ, ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʩʽʥʦʢʽʩʥʦʛʦ ʡ ʧʘʩʦʚʠʱʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʢʦʨʤʦʚʦʾ ʙʘʟʠ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʢʦʨʤʦʚʠʨʦʙʥʠʮʪʚʘ. 
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ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 1 

 

ɻʨʷʩʪʠʮʷ ʟʙʽʨʥʘ ʻ ʦʜʥʽʻʶ ʟ ʧʨʦʚʽʜʥʠʭ ʙʘʛʘʪʦʨʽʯʥʠʭ ʢʦʨʤʦʚʠʭ ʟʣʘʢʦʚʠʭ 

ʢʫʣʴʪʫʨ ʧʦʤʽʨʥʦʾ ʟʦʥʠ, ʱʦ ʤʘʻ ʚʘʞʣʠʚʝ ʥʘʨʦʜʥʦʛʦʩʧʦʜʘʨʩʴʢʝ ʟʥʘʯʝʥʥʷ ʷʢ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʡ ʢʦʤʧʦʥʝʥʪ ʩʽʥʦʢʽʩʥʦ-ʧʘʩʦʚʠʱʥʠʭ ʫʛʽʜʴ. ʇʦʻʜʥʘʥʥʷ 

ʚʠʩʦʢʦʾ ʚʨʦʞʘʡʥʦʩʪʽ, ʜʦʙʨʦʾ ʧʦʾʜʘʻʤʦʩʪʽ, ʦʪʘʚʥʦʩʪʽ ʪʘ ʜʦʚʛʦʚʽʯʥʦʩʪʽ 

ʟʘʙʝʟʧʝʯʫʻ ʾʾ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʢʦʨʤʦʚʠʨʦʙʥʠʮʪʚʽ. 

ʄʦʨʬʦʣʦʛʽʯʥʽ ʪʘ ʙʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʜʫ ï ʢʫʱʦʚʠʡ ʪʠʧ ʨʦʩʪʫ, 

ʨʦʟʚʠʥʝʥʘ ʤʠʯʢʫʚʘʪʘ ʢʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ, ʚʠʩʦʢʘ ʦʙʣʠʩʪʷʥʽʩʪʴ, ʨʘʥʥʻ ʚʝʩʥʷʥʝ 

ʚʽʜʨʦʩʪʘʥʥʷ ï ʟʫʤʦʚʣʶʶʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʛʨʷʩʪʠʮʽ ʫ ʪʨʘʚʦʩʪʦʷʭ ʪʘ 

ʾʾ ʧʨʠʜʘʪʥʽʩʪʴ ʜʦ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɿʥʘʯʥʘ ʚʥʫʪʨʽʰʥʴʦʚʠʜʦʚʘ 

ʤʽʥʣʠʚʽʩʪʴ ʬʦʨʤʫʻ ʰʠʨʦʢʫ ʙʘʟʫ ʜʣʷ ʩʝʣʝʢʮʽʡʥʦʛʦ ʜʦʙʦʨʫ. 

ʋʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʨʽʟʥʠʭ ʘʚʪʦʨʽʚ ʧʽʜʪʚʝʨʜʠʣʦ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʧʣʘʩʪʠʯʥʦʩʪʽ ʪʘ ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʛʨʷʩʪʠʮʽ 

ʟʙʽʨʥʦʾ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚ ʨʽʟʥʠʭ ˇʨʫʥʪʦʚʦ-

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ, ʟʦʢʨʝʤʘ ʚ ʂʘʨʧʘʪʩʴʢʦʤʫ ʪʘ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʤʫ 

ʨʝʛʽʦʥʘʭ. ʆʩʦʙʣʠʚʫ ʩʝʣʝʢʮʽʡʥʫ ʮʽʥʥʽʩʪʴ ʩʪʘʥʦʚʣʷʪʴ ʣʦʢʘʣʴʥʦ ʘʜʘʧʪʦʚʘʥʽ 

ʧʦʧʫʣʷʮʽʾ ʷʢ ʜʞʝʨʝʣʘ ʟʠʤʦʩʪʽʡʢʦʩʪʽ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ. 

ɻʝʥʝʪʠʯʥʽ ʨʝʩʫʨʩʠ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʧʨʝʜʩʪʘʚʣʝʥʽ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ 

ʝʢʦʪʠʧʽʚ, ʬʦʨʤ ʽ ʨʽʚʥʽʚ ʧʣʦʾʜʥʦʩʪʽ, ʩʝʨʝʜ ʷʢʠʭ ʧʝʨʝʚʘʞʘʶʪʴ ʪʝʪʨʘʧʣʦʾʜʥʽ 

ʬʦʨʤʠ ʟ ʧʽʜʚʠʱʝʥʦʶ ʘʜʘʧʪʠʚʥʽʩʪʶ, ʘ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʝ ʟʙʝʨʝʞʝʥʥʷ ʪʘ 

ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʥʦʬʦʥʜʫ ʻ ʦʩʥʦʚʦʶ ʩʪʚʦʨʝʥʥʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʭ ʩʦʨʪʽʚ. ɸʥʘʣʽʟ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʩʝʣʝʢʮʽʾ ʚ ʋʢʨʘʾʥʽ ʪʘ 

ʩʚʽʪʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʰʠʨʝʥʥʷ ʛʝʥʝʪʠʯʥʦʾ ʙʘʟʠ ʢʫʣʴʪʫʨʠ, 

ʧʦʛʣʠʙʣʝʥʦʛʦ ʚʠʚʯʝʥʥʷ ʛʝʥʦʬʦʥʜʫ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʘʜʘʧʪʠʚʥʦʛʦ ʚʠʭʽʜʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʟʜʘʪʥʦʛʦ ʧʦʻʜʥʫʚʘʪʠ ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʢʦʨʤʦʚʫ ʮʽʥʥʽʩʪʴ ʽ 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʘʙʽʦʪʠʯʥʠʭ ʩʪʨʝʩʽʚ.  

 

ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʘʚʪʦʨʦʤ ʦʧʫʙʣʽʢʦʚʘʥʦ ʥʘʫʢʦʚʽ ʧʨʘʮʽ 

[124ï132]. 
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ʈʆɿɼɯʃ 2 

 

ʋʄʆɺʀ, ʄɸʊɽʈɯɸʃ ʊɸ ʄɽʊʆɼʀʂɸ ʇʈʆɺɽɼɽʅʅʗ ɼʆʉʃɯɼɾɽʅʔ 

 

2.1.  ɸʛʨʦʢʣʽʤʘʪʠʯʥʽ ʪʘ ˇʨʫʥʪʦʚʽ ʫʤʦʚʠ ʟʦʥʠ ʇʝʨʝʜʢʘʨʧʘʪʪʷ 

 

ʇʝʨʝʜʢʘʨʧʘʪʪʷ ï ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʘ ʦʙʣʘʩʪʴ ʋʢʨʘʾʥʠ, ʨʦʟʪʘʰʦʚʘʥʘ ʤʽʞ 

ʋʢʨʘʾʥʩʴʢʠʤʠ ʂʘʨʧʘʪʘʤʠ ʪʘ ʇʦʜʽʣʴʩʴʢʦʶ ʚʠʩʦʯʠʥʦʶ, ʷʢʘ ʩʬʦʨʤʫʚʘʣʘʩʷ ʷʢ 

ʧʝʨʝʭʽʜʥʘ ʟʦʥʘ ʤʽʞ ʛʽʨʩʴʢʠʤʠ ʪʘ ʨʽʚʥʠʥʥʠʤʠ ʣʘʥʜʰʘʬʪʘʤʠ ʚʥʘʩʣʽʜʦʢ 

ʪʝʢʪʦʥʽʯʥʠʭ, ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʽ ʢʣʽʤʘʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʋ ʩʠʩʪʝʤʽ ʬʽʟʠʢʦ-

ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʋʢʨʘʾʥʠ ʇʝʨʝʜʢʘʨʧʘʪʪʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ 

ʩʘʤʦʩʪʽʡʥʘ ʧʨʠʨʦʜʥʘ ʦʙʣʘʩʪʴ ʽʟ ʯʽʪʢʦ ʦʢʨʝʩʣʝʥʠʤʠ ʤʦʨʬʦʩʪʨʫʢʪʫʨʥʠʤʠ 

ʤʝʞʘʤʠ, ʩʧʝʮʠʬʽʯʥʠʤʠ ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ ʪʘ ʭʘʨʘʢʪʝʨʥʠʤ ˇʨʫʥʪʦʚʠʤ 

ʧʦʢʨʠʚʦʤ [133]. 

ʇʝʨʝʜʢʘʨʧʘʪʪʷ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʨʽʚʥʦʙʽʞʥʦ ʋʢʨʘʾʥʩʴʢʠʤ ʂʘʨʧʘʪʘʤ ʟ 

ʧʽʚʥʽʯʥʦʛʦ  ʟʘʭʦʜʫ  ʥʘ  ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ, ʫʪʚʦʨʶʶʯʠ ʩʤʫʛʫ ʜʦʚʞʠʥʦʶ ʙʣʠʟʴʢʦ 

270 ʢʤ ʽ ʰʠʨʠʥʦʶ 25ï40 ʢʤ. ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʟʦʥʠ ʩʪʘʥʦʚʠʪʴ ʧʨʠʙʣʠʟʥʦ 939 

ʪʠʩ. ʛʘ ʪʘ ʦʭʦʧʣʶʻ ʧʽʚʜʝʥʥʽ ʨʘʡʦʥʠ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʡ ʧʽʚʥʽʯʥʽ ʨʘʡʦʥʠ ʏʝʨʥʽʚʝʮʴʢʦʾ ʦʙʣʘʩʪʽ. ɸʙʩʦʣʶʪʥʽ 

ʚʠʩʦʪʠ ʪʝʨʠʪʦʨʽʾ ʢʦʣʠʚʘʶʪʴʩʷ ʚ ʤʝʞʘʭ 250ï500 ʤ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ, ʱʦ 

ʟʫʤʦʚʣʶʻ ʧʦʻʜʥʘʥʥʷ ʨʽʚʥʠʥʥʠʭ ʽ ʭʚʠʣʷʩʪʠʭ ʬʦʨʤ ʨʝʣʴʻʬʫ ʟ ʚʠʩʦʢʠʤ 

ʩʪʫʧʝʥʝʤ ʨʦʟʯʣʝʥʦʚʘʥʦʩʪʽ ʜʦʣʠʥʘʤʠ ʨʽʯʦʢ ʪʘ ʷʨʢʦʚʦ-ʙʘʣʢʦʚʦʶ ʤʝʨʝʞʝʶ 

[133]. 

ɸʛʨʦʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʇʝʨʝʜʢʘʨʧʘʪʪʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʦʤʽʨʥʦ 

ʪʝʧʣʠʤ ʽ ʚʦʣʦʛʠʤ ʢʣʽʤʘʪʦʤ ʽʟ ʪʝʥʜʝʥʮʽʻʶ ʜʦ ʥʘʜʤʽʨʥʦʛʦ ʟʚʦʣʦʞʝʥʥʷ, 

ʟʥʘʯʥʦʶ ʪʨʠʚʘʣʽʩʪʶ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʪʘ ʜʦʩʪʘʪʥʽʤʠ ʪʝʧʣʦʚʠʤʠ 

ʨʝʩʫʨʩʘʤʠ. ɺʦʜʥʦʯʘʩ ʚʦʥʠ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʽʩʪʦʪʥʦʶ ʧʨʦʩʪʦʨʦʚʦʶ 

ʥʝʦʜʥʦʨʽʜʥʽʩʪʶ, ʟʫʤʦʚʣʝʥʦʶ ʦʨʦʛʨʘʬʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʪʘ ʚʝʨʪʠʢʘʣʴʥʦʶ 

ʜʠʬʝʨʝʥʮʽʘʮʽʻʶ ʢʣʽʤʘʪʫ. ʇʦʻʜʥʘʥʥʷ ʧʝʨʝʭʽʜʥʦʛʦ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʦʣʦʞʝʥʥʷ, 

ʩʢʣʘʜʥʦʾ ʤʦʨʬʦʣʦʛʽʾ ʨʝʣʴʻʬʫ ʪʘ ʢʣʽʤʘʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʚʠʟʥʘʯʘʻ ʩʧʝʮʠʬʽʢʫ 
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ʘʛʨʦʢʣʽʤʘʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʇʝʨʝʜʢʘʨʧʘʪʪʷ ʽ ʦʙˇʨʫʥʪʦʚʫʻ ʚʠʜʽʣʝʥʥʷ ʮʽʻʾ 

ʪʝʨʠʪʦʨʽʾ ʚ ʦʢʨʝʤʫ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʫ ʪʘ ʘʛʨʦʢʣʽʤʘʪʠʯʥʫ ʟʦʥʫ [88, 90, 134]. 

ɿʘʭʽʜʥʽ ʨʝʛʽʦʥʠ ʋʢʨʘʾʥʠ, ʟʦʢʨʝʤʘ ʃʴʚʽʚʩʴʢʘ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ ʪʘ 

ʏʝʨʥʽʚʝʮʴʢʘ ʦʙʣʘʩʪʽ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʥʘʯʥʦʶ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ˇʨʫʥʪʦʚʦ-

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʽ ʚʠʩʦʢʦʶ ʧʨʦʩʪʦʨʦʚʦʶ ʜʠʬʝʨʝʥʮʽʘʮʽʻʶ ʧʨʠʨʦʜʥʠʭ 

ʣʘʥʜʰʘʬʪʽʚ, ʱʦ ʟʫʤʦʚʠʣʦ ʬʦʨʤʫʚʘʥʥʷ ʯʽʪʢʦ ʚʠʨʘʞʝʥʦʾ ʧʨʠʨʦʜʥʦʾ ʪʘ 

ʘʛʨʦʣʘʥʜʰʘʬʪʥʦʾ ʟʦʥʘʣʴʥʦʩʪʽ. ʋ ʩʪʨʫʢʪʫʨʽ ʪʝʨʠʪʦʨʽʾ ɿʘʭʽʜʥʦʾ ʋʢʨʘʾʥʠ ʯʘʩʪʢʘ 

ʇʝʨʝʜʢʘʨʧʘʪʪʷ ʨʘʟʦʤ ʽʟ ʂʘʨʧʘʪʘʤʠ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 29 %, ʱʦ ʚʠʟʥʘʯʘʻ ʡʦʛʦ 

ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʢʦʨʤʦʚʦʾ ʙʘʟʠ ʪʘ ʨʦʟʚʠʪʢʫ ʣʫʯʥʦ-ʧʘʩʦʚʠʱʥʦʛʦ 

ʟʝʤʣʝʨʦʙʩʪʚʘ [73, 74]. 

ʊʝʨʠʪʦʨʽʷ ʇʝʨʝʜʢʘʨʧʘʪʪʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʘʯʥʦʶ ʨʦʟʯʣʝʥʦʚʘʥʽʩʪʶ 

ʨʝʣʴʻʬʫ ʛʫʩʪʦʶ ʤʝʨʝʞʝʶ ʜʦʣʠʥ, ʷʨʽʚ ʽ ʨʽʯʦʢ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʧʝʨʝʚʘʞʥʦ ʚ 

ʥʘʧʨʷʤʢʫ ʜʦʣʠʥʠ ɼʥʽʩʪʨʘ. ʇʽʚʥʽʯʥʦ-ʩʭʽʜʥʘ ʤʝʞʘ ʟʦʥʠ ʧʨʦʭʦʜʠʪʴ ʫʟʜʦʚʞ ʨ. 

ɼʥʽʩʪʝʨ, ʘ ʧʽʚʜʝʥʥʘ ï ʫʟʜʦʚʞ ʧʝʨʝʜʛʽʨʩʴʢʦʾ ʩʤʫʛʠ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ [133]. 

ɿʘ ʪʝʤʧʝʨʘʪʫʨʥʠʤ ʨʝʞʠʤʦʤ ʢʣʽʤʘʪ ʇʝʨʝʜʢʘʨʧʘʪʪʷ ʻ ʧʦʤʽʨʥʦ ʪʝʧʣʠʤ ʽ 

ʚʦʣʦʛʠʤ. ʉʝʨʝʜʥʴʦʨʽʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʩʪʘʥʦʚʠʪʴ +7,0é+7,6 Áʉ, 

ʩʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʡʭʦʣʦʜʥʽʰʦʛʦ ʤʽʩʷʮʷ (ʩʽʯʥʷ) ï ï4,0éï4,5 Áʉ, ʘ 

ʥʘʡʪʝʧʣʽʰʦʛʦ (ʣʠʧʥʷ) ï +18,0é+18,5 Áʉ [73, 90, 137, 138]. ʉʫʤʘ ʘʢʪʠʚʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʚʠʱʝ +10 Áʉ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 2200ï2600 Áʉ ʽ ʟʨʦʩʪʘʻ ʟ 

ʧʽʚʥʽʯʥʦʛʦ ʟʘʭʦʜʫ ʥʘ ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ. 

ʊʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʦʚʽʪʨʷ ʧʦʥʘʜ +5 Áʉ 

ʫ ʇʝʨʝʜʢʘʨʧʘʪʪʽ ʩʪʘʥʦʚʠʪʴ ʫ ʩʝʨʝʜʥʴʦʤʫ 210ï214 ʜʥʽʚ, ʘ ʧʝʨʽʦʜʫ ʘʢʪʠʚʥʦʾ 

ʚʝʛʝʪʘʮʽʾ (ʧʦʥʘʜ +10 Áʉ) ï 155ï165 ʜʥʽʚ. ʉʝʨʝʜʥʷ ʪʨʠʚʘʣʽʩʪʴ ʙʝʟʤʦʨʦʟʥʦʛʦ 

ʧʝʨʽʦʜʫ ʜʦʨʽʚʥʶʻ 150ï160 ʜʥʷʤ, ʧʨʦʪʝ ʨʝʛʽʦʥ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʦʶ 

ʡʤʦʚʽʨʥʽʩʪʶ ʧʽʟʥʽʭ ʚʝʩʥʷʥʠʭ ʽ ʨʘʥʥʽʭ ʦʩʽʥʥʽʭ ʧʨʠʤʦʨʦʟʢʽʚ, ʱʦ ʥʝʦʙʭʽʜʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʙʘʛʘʪʦʨʽʯʥʠʭ ʢʦʨʤʦʚʠʭ ʢʫʣʴʪʫʨ. 

ʈʽʯʥʘ ʩʫʤʘ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ʫ ʇʝʨʝʜʢʘʨʧʘʪʪʽ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 

600ï900 ʤʤ, ʟ ʷʢʠʭ 470ï650 ʤʤ ʧʨʠʧʘʜʘʻ ʥʘ ʪʝʧʣʠʡ ʧʝʨʽʦʜ ʨʦʢʫ. ʄʘʢʩʠʤʫʤ 

ʦʧʘʜʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟ ʢʚʽʪʥʷ ʧʦ ʚʝʨʝʩʝʥʴ, ʱʦ ʩʪʚʦʨʶʻ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ 

ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʨʘʚʦʩʪʦʾʚ, ʘʣʝ ʚʦʜʥʦʯʘʩ ʫʩʢʣʘʜʥʶʻ 
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ʨʝʛʫʣʶʚʘʥʥʷ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ˇʨʫʥʪʽʚ. ɿʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʽ 

ʫʤʦʚ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʇʝʨʝʜʢʘʨʧʘʪʪʷ ʥʘʣʝʞʠʪʴ ʜʦ ʟʦʥʠ ʥʘʜʤʽʨʥʦʛʦ 

ʟʚʦʣʦʞʝʥʥʷ [90, 135, 136]. 

ˆʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ ʇʝʨʝʜʢʘʨʧʘʪʪʷ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʝʨʝʚʘʞʥʦ ʜʝʨʥʦʚʦ-

ʧʽʜʟʦʣʠʩʪʠʤʠ ʧʦʚʝʨʭʥʝʚʦ ʦʛʣʝʻʥʠʤʠ ʣʝʛʢʦ- ʪʘ ʩʝʨʝʜʥʴʦʩʫʛʣʠʥʢʦʚʠʤʠ 

ˇʨʫʥʪʘʤʠ, ʘ ʪʘʢʦʞ ʜʝʨʥʦʚʦ-ʛʣʝʻʚʠʤʠ ʡ ʣʫʯʥʠʤʠ ˇʨʫʥʪʘʤʠ, ʯʘʩʪʦ ʚ ʢʦʤʧʣʝʢʩʽ ʟ 

ʪʦʨʬʦʚʦ-ʛʣʝʻʚʠʤʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʫʯʘʩʥʠʭ ˇʨʫʥʪʦʚʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʇʝʨʝʜʢʘʨʧʘʪʪʷ ʚʠʜʽʣʷʶʪʴ ʚ ʦʢʨʝʤʫ ʧʽʜʟʦʥʫ ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʠʭ 

ˇʨʫʥʪʽʚ ʋʢʨʘʾʥʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʦʶ ʢʠʩʣʦʪʥʽʩʪʶ, ʥʠʟʴʢʦʶ 

ʥʘʩʠʯʝʥʽʩʪʶ ʦʩʥʦʚʘʤʠ ʪʘ ʟʥʘʯʥʦʶ ʧʨʦʩʪʦʨʦʚʦʶ ʥʝʦʜʥʦʨʽʜʥʽʩʪʶ ˇʨʫʥʪʦʚʦʛʦ 

ʧʦʢʨʠʚʫ [137ï139]. 

ɼʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʽ ˇʨʫʥʪʠ ʇʝʨʝʜʢʘʨʧʘʪʪʷ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʚʠʩʦʢʦʶ 

ʛʽʜʨʦʣʽʪʠʯʥʦʶ ʢʠʩʣʦʪʥʽʩʪʶ, ʟʥʘʯʥʠʤ ʚʤʽʩʪʦʤ ʨʫʭʦʤʠʭ ʬʦʨʤ ʘʣʶʤʽʥʽʶ ʪʘ 

ʩʣʘʙʢʦʶ ʩʪʨʫʢʪʫʨʥʽʩʪʶ, ʱʦ ʟʫʤʦʚʣʶʻ ʾʭ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʟʘʧʣʠʚʘʥʥʷ, 

ʫʱʽʣʴʥʝʥʥʷ ʡ ʧʦʛʽʨʰʝʥʥʷ ʚʦʜʥʦ-ʧʦʚʽʪʨʷʥʦʛʦ ʨʝʞʠʤʫ ʟʘ ʫʤʦʚ ʥʘʜʤʽʨʥʦʛʦ 

ʟʚʦʣʦʞʝʥʥʷ. ɺʤʽʩʪ ʚʘʣʦʚʦʛʦ ʘʟʦʪʫ ʪʘ ʬʦʩʬʦʨʫ ʻ ʥʠʟʴʢʠʤ, ʪʦʜʽ ʷʢ ʟʘʧʘʩʠ ʢʘʣʽʶ 

ʧʦʨʽʚʥʷʥʦ ʚʠʩʦʢʽ, ʱʦ ʚʠʟʥʘʯʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʨʛʘʥʦ-

ʤʽʥʝʨʘʣʴʥʠʭ ʩʠʩʪʝʤ ʫʜʦʙʨʝʥʥʷ, ʚʘʧʥʫʚʘʥʥʷ ʪʘ ʽʥʰʠʭ ʘʛʨʦʭʽʤʽʯʥʠʭ ʟʘʭʦʜʽʚ 

[138ï140]. 

ɺ ʫʤʦʚʘʭ ʩʫʯʘʩʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʜʣʷ ʇʝʨʝʜʢʘʨʧʘʪʪʷ ʭʘʨʘʢʪʝʨʥʠʤ ʻ 

ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʦʪʠ ʟʠʤʦʚʠʭ ʚʽʜʣʠʛ, ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʦʧʘʜʽʚ ʽ 

ʧʦʩʠʣʝʥʥʷ ʧʨʦʮʝʩʽʚ ʧʝʨʝʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʽʚ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʧʝʨʝʟʠʤʽʚʣʶ ʙʘʛʘʪʦʨʽʯʥʠʭ ʪʨʘʚ. ɺʦʜʥʦʯʘʩ ʘʛʨʦʢʣʽʤʘʪʠʯʥʽ ʨʝʩʫʨʩʠ 

ʇʝʨʝʜʢʘʨʧʘʪʪʷ ʟʘʣʠʰʘʶʪʴʩʷ ʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʣʫʯʥʠʭ ʽ 

ʧʘʩʦʚʠʱʥʠʭ ʢʫʣʴʪʫʨ, ʟʦʢʨʝʤʘ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ, ʟʘ ʫʤʦʚʠ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʘʜʘʧʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʝʤʣʝʨʦʙʩʪʚʘ [77ï79, 88]. 

ʇʦʻʜʥʘʥʥʷ ʧʦʤʽʨʥʦ ʪʝʧʣʦʛʦ ʢʣʽʤʘʪʫ, ʜʦʩʪʘʪʥʽʭ ʪʝʧʣʦʚʠʭ ʨʝʩʫʨʩʽʚ ʽ 

ʥʘʜʤʽʨʥʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʟʫʤʦʚʣʶʻ ʚʠʩʦʢʠʡ ʧʦʪʝʥʮʽʘʣ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʢʦʨʤʦʚʠʭ ʫʛʽʜʴ ʇʝʨʝʜʢʘʨʧʘʪʪʷ, ʚʦʜʥʦʯʘʩ ʧʦʪʨʝʙʫʶʯʠ ʥʘʫʢʦʚʦ 
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ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʢʠʩʣʦʪʥʦʩʪʽ ˇʨʫʥʪʽʚ, ʦʧʪʠʤʽʟʘʮʽʾ ʚʦʜʥʦʛʦ 

ʨʝʞʠʤʫ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʨʦʜʶʯʦʩʪʽ. 

 

2.2. ʄʝʪʝʦʨʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʚ ʨʦʢʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ 

 

ʄʝʪʝʦʨʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʚ ʨʦʢʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʤʘʣʠ ʽʩʪʦʪʥʠʡ 

ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʣʝʥʦʾ ʤʘʩʠ ʪʘ ʥʘʩʽʥʥʷ, ʘ ʪʘʢʦʞ ʥʘ ʧʨʦʷʚ 

ʛʦʩʧʦʜʘʨʩʴʢʦ-ʮʽʥʥʠʭ ʽ ʩʝʣʝʢʮʽʡʥʠʭ ʦʟʥʘʢ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. ʊʝʤʧʝʨʘʪʫʨʥʠʡ 

ʨʝʞʠʤ ʽ ʨʽʚʝʥʴ ʟʚʦʣʦʞʝʥʥʷ ʚʠʟʥʘʯʘʣʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʝʩʥʷʥʦʛʦ ʚʽʜʨʦʩʪʘʥʥʷ, 

ʢʫʱʝʥʥʷ, ʪʨʠʚʘʣʽʩʪʴ ʤʽʞʫʢʽʩʥʠʭ ʽʥʪʝʨʚʘʣʽʚ ʽ ʬʦʨʤʫʚʘʥʥʷ ʛʝʥʝʨʘʪʠʚʥʠʭ 

ʧʘʛʦʥʽʚ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʣʦ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʥʘʩʽʥʥʻʚʫ ʚʽʜʜʘʯʫ 

ʨʦʩʣʠʥ. ɸʥʘʣʽʟ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʜʘʥʠʤʠ ʤʝʪʝʦʧʦʩʪʘ ʤ. 

ɼʨʦʛʦʙʠʯ, ʷʢʽ ʦʭʦʧʣʶʶʪʴ ʧʝʨʽʦʜ 2011ï2025 ʨʨ. ʇʦʚʥʽ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʪʘ ʩʫʤʠ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ʟʘ ʟʘʟʥʘʯʝʥʠʡ 

ʧʝʨʽʦʜ ʥʘʚʝʜʝʥʦ ʚ ʜʦʜʘʪʢʫ ɹ1. ʊʘʢʘ ʪʨʠʚʘʣʽʩʪʴ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʘʣʘ ʟʤʦʛʫ 

ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʤʽʥʣʠʚʽʩʪʴ ʧʦʛʦʜʥʠʭ ʫʤʦʚ, ʚʠʷʚʠʪʠ ʾʭ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ 

ʩʝʨʝʜʥʽʭ ʙʘʛʘʪʦʨʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʦʙôʻʢʪʠʚʥʦ ʦʮʽʥʠʪʠ ʘʜʘʧʪʠʚʥʽʩʪʴ, 

ʝʢʦʣʦʛʽʯʥʫ ʧʣʘʩʪʠʯʥʽʩʪʴ ʽ ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʨʦʷʚʫ ʩʝʣʝʢʮʽʡʥʦ ʮʽʥʥʠʭ ʦʟʥʘʢ ʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʚ ʫʤʦʚʘʭ ʇʝʨʝʜʢʘʨʧʘʪʪʷ (ʪʘʙʣ. 2.1). 

ʊʘʙʣʠʮʷ 2.1 

ʄʝʪʝʦʨʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ 2011ï2015 ʨʨ. 

ʈʽʢ ʉʝʨʝʜʥʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ 

ʚʝʛʝʪʘʮʽʡʥʠʡ 

ʧʝʨʽʦʜ, ÁC 

ɺʽʜʭʠʣʝʥʥʷ ʚʽʜ 

ʥʦʨʤʠ, ÁC 

ʆʧʘʜʠ ʟʘ 

ʚʝʛʝʪʘʮʽʡʥʠʡ 

ʧʝʨʽʦʜ, ʤʤ 

ɺʽʜʭʠʣʝʥʥʷ 

ʚʽʜ ʥʦʨʤʠ, 

ʤʤ 

2011 17,9 +9,5 576,9 -0,1 

2012 17,6 +10,0 528,2 -48,8 

2013 17,2 +12,7 387,0 -190,0 

2014 17,0 +8,3 671,5 +94,3 

2015 18,0 +8,3 384,3 -192,7 

ʅʦʨʤʘ 16,2 - 577,0 - 
                ʇʨʠʤʽʪʢʘ: ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ï ʢʚʽʪʝʥʴïʞʦʚʪʝʥʴ. 
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ʋ 2011 ʨʦʮʽ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʧʽʜʚʠʱʝʥʠʤ 

ʪʝʤʧʝʨʘʪʫʨʥʠʤ ʬʦʥʦʤ ʽ ʟʙʽʣʴʰʝʥʦʶ ʢʽʣʴʢʽʩʪʶ ʦʧʘʜʽʚ ʫ ʦʢʨʝʤʽ ʤʽʩʷʮʽ. 

ʉʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʟʘ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ ʧʝʨʝʚʠʱʫʚʘʣʘ 

ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʽ ʟʥʘʯʝʥʥʷ ʥʘ 1,4 Áʉ. ʂʽʣʴʢʽʩʪʴ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ʙʫʣʘ 

ʚʠʱʦʶ ʟʘ ʥʦʨʤʫ ʥʘ 20ï81 ʤʤ, ʱʦ ʩʪʚʦʨʶʚʘʣʦ ʟʘʛʘʣʦʤ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʪʨʘʚʦʩʪʦʶ ʪʘ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʫ ʨʦʩʣʠʥ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. 

ʋ 2012 ʨʦʮʽ ʚʧʨʦʜʦʚʞ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʧʽʜʚʠʱʝʥʠʡ 

ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʟʘ ʫʤʦʚ ʟʘʛʘʣʴʥʦʛʦ ʜʝʬʽʮʠʪʫ ʚʦʣʦʛʠ. ʃʠʰʝ ʚ ʣʠʧʥʽ 

ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʧʝʨʝʚʠʱʫʚʘʣʘ ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʠʡ ʧʦʢʘʟʥʠʢ ʥʘ 26,8 ʤʤ, 

ʱʦ ʯʘʩʪʢʦʚʦ ʢʦʤʧʝʥʩʫʚʘʣʦ ʥʝʩʪʘʯʫ ʟʚʦʣʦʞʝʥʥʷ ʚ ʽʥʰʽ ʬʘʟʠ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ 

ʨʦʩʣʠʥ. 

ʇʦʛʦʜʥʽ ʫʤʦʚʠ 2013 ʨʦʢʫ ʟʘʛʘʣʦʤ ʙʫʣʠ ʙʣʠʟʴʢʠʤʠ ʜʦ ʭʘʨʘʢʪʝʨʫ 

ʧʦʧʝʨʝʜʥʽʭ ʨʦʢʽʚ, ʦʜʥʘʢ ʚʝʩʥʷʥʦ-ʣʽʪʥʽʡ ʧʝʨʽʦʜ ʚʽʜʟʥʘʯʘʚʩʷ ʥʝʜʦʩʪʘʪʥʽʤ 

ʟʚʦʣʦʞʝʥʥʷʤ. ʊʘʢ, ʫ ʪʨʘʚʥʽ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʙʫʣʘ ʤʝʥʰʦʶ ʟʘ 

ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʫ ʥʘ 50,7 ʤʤ (ʟʘ ʥʦʨʤʠ 97,0 ʤʤ). ʋ ʯʝʨʚʥʽ, ʷʢʠʡ ʻ 

ʢʨʠʪʠʯʥʠʤ ʧʝʨʽʦʜʦʤ ʬʦʨʤʫʚʘʥʥʷ ʟʝʣʝʥʦʾ ʤʘʩʠ, ʦʧʘʜʠ ʧʝʨʝʚʠʱʫʚʘʣʠ ʥʦʨʤʫ 

ʥʘ 15,7 ʤʤ, ʧʨʦʪʝ ʚ ʣʠʧʥʽïʩʝʨʧʥʽ ʚʠʧʘʣʦ ʣʠʰʝ 62,0 % ʚʽʜ 

ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ, ʱʦ ʦʙʤʝʞʫʚʘʣʦ ʨʝʘʣʽʟʘʮʽʶ 

ʧʦʪʝʥʮʽʡʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. 

ʋ 2014 ʨʦʮʽ ʩʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ 

ʧʝʨʝʙʫʚʘʣʘ ʚ ʤʝʞʘʭ ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʠʭ ʟʥʘʯʝʥʴ, ʪʦʜʽ ʷʢ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ 

ʫʧʨʦʜʦʚʞ ʦʢʨʝʤʠʭ ʤʽʩʷʮʽʚ ʩʫʪʪʻʚʦ ʧʝʨʝʚʠʱʫʚʘʣʘ ʥʦʨʤʫ. ʅʘʡʙʽʣʴʰʝ 

ʧʝʨʝʚʠʱʝʥʥʷ ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʪʨʘʚʥʽ, ʣʠʧʥʽ ʪʘ ʩʝʨʧʥʽ ï ʚʽʜʧʦʚʽʜʥʦ ʥʘ 88,2; 36,6 

ʪʘ 44,7 ʤʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʟʚʦʣʦʞʝʥʥʷ ʜʣʷ ʨʦʩʪʫ, 

ʨʦʟʚʠʪʢʫ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. 

ʇʦʛʦʜʥʽ ʫʤʦʚʠ 2015 ʨʦʢʫ ʙʫʣʠ ʥʘʡʙʽʣʴʰ ʥʝʩʧʨʠʷʪʣʠʚʠʤʠ ʪʘ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʧʦʻʜʥʘʥʥʷʤ ʧʽʜʚʠʱʝʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʽ ʟʥʘʯʥʦʛʦ ʜʝʬʽʮʠʪʫ 

ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ. ʋ ʣʠʧʥʽ ʪʘ ʩʝʨʧʥʽ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʧʝʨʝʚʠʱʫʚʘʣʘ 

ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 2,3 ʪʘ 3,6 Áʉ, ʪʦʜʽ ʷʢ ʢʽʣʴʢʽʩʪʴ 

ʦʧʘʜʽʚ ʙʫʣʘ ʤʝʥʰʦʶ ʟʘ ʥʦʨʤʫ ʥʘ 54,9 ʪʘ 84,0 ʤʤ. ʊʘʢʝ ʧʦʻʜʥʘʥʥʷ ʘʙʽʦʪʠʯʥʠʭ 
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ʬʘʢʪʦʨʽʚ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʣʦ ʥʘ ʨʽʩʪ, ʨʦʟʚʠʪʦʢ ʽ ʥʘʩʽʥʥʻʚʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. 

ʉʫʤʘʨʥʽ ʚʽʜʭʠʣʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʪʘ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʟʘ 

ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ 2011ï2015 ʨʨ. ʩʚʽʜʯʘʪʴ ʧʨʦ ʽʩʪʦʪʥʫ ʤʽʥʣʠʚʽʩʪʴ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʫ ʨʦʢʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ. ʋʧʨʦʜʦʚʞ ʫʩʴʦʛʦ 

ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʧʽʜʚʠʱʝʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʬʦʥʫ, ʪʦʜʽ 

ʷʢ ʨʝʞʠʤ ʟʚʦʣʦʞʝʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʟʥʘʯʥʠʤʠ ʤʽʞʨʽʯʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ ï 

ʚʽʜ ʥʘʜʣʠʰʢʦʚʦʛʦ ʜʦ ʨʽʟʢʦ ʜʝʬʽʮʠʪʥʦʛʦ (ʨʠʩ. 2.1). 

 

 
 

ʈʠʩ. 2.1 ʉʫʤʘʨʥʝ ʚʽʜʭʠʣʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ 

ʚʽʜ ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʦʾ ʥʦʨʤʠ ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ (2011ï2015 ʨʨ.) 

ʅʘʡʙʽʣʴʰʠʡ ʜʝʬʽʮʠʪ ʦʧʘʜʽʚ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ 2013 ʪʘ 2015 ʨʦʢʘʭ (ï190,0 

ʪʘ ï192,7 ʤʤ ʚʽʜʧʦʚʽʜʥʦ), ʪʦʜʽ ʷʢ 2014 ʨʽʢ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʥʘʜʤʽʨʥʠʤ 

ʟʚʦʣʦʞʝʥʥʷʤ (+94,3 ʤʤ). ʋ ʚʩʽ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʤʽʯʝʥʦ ʧʦʟʠʪʠʚʥʽ 

ʚʽʜʭʠʣʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʥʘʡʙʽʣʴʰʽ ï ʫ 2013 ʨʦʮʽ (+12,7 ÁC), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʧʽʜʚʠʱʝʥʠʡ ʪʝʧʣʦʚʠʡ ʨʝʞʠʤ ʚʝʛʝʪʘʮʽʾ. ʇʦʻʜʥʘʥʥʷ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʽʟ 

ʜʝʬʽʮʠʪʦʤ ʦʧʘʜʽʚ ʫ 2013 ʪʘ 2015 ʨʦʢʘʭ ʩʪʚʦʨʶʚʘʣʦ ʩʪʨʝʩʦʚʽ ʫʤʦʚʠ ʜʣʷ ʨʦʩʪʫ ʽ 

ʥʘʩʽʥʥʻʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ, ʜʦʟʚʦʣʷʶʯʠ ʦʮʽʥʠʪʠ ʘʜʘʧʪʠʚʥʠʡ 

ʧʦʪʝʥʮʽʘʣ ʪʘ ʾʾ ʨʝʘʢʮʽʶ ʥʘ ʨʽʟʥʽ ʧʦʻʜʥʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʪʘ ʚʦʜʥʦʛʦ 

-0,1

-48,8

-190

94,3

-192,7

9,5
10

12,7

8,3 8,3

0

2

4

6

8

10

12

14

-200

-150

-100

-50

0

50

100

150

200

2011 2012 2013 2014 2015

ˤ͒͜ͻ͙͔ͤͤ͡Ύ ͍ͦͨ͊͒͜Σ ͣͣ

ˤ͒͜ͻ͙͔ͤͤ͡Ύ ͔͔͙ͭͣͨͪ͊ͭͯͪΣ ϲC



58 

 

ʨʝʞʠʤʽʚ. ʋ ʪʘʙʣʠʮʽ 2.2 ʜʘʥʦ ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ 

2016ï2020 ʨʨ. 

ʊʘʙʣʠʮʷ 2.2 

ʄʝʪʝʦʨʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ 2016ï2020 ʨʨ. 

ʈʽʢ ʉʝʨʝʜʥʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ 

ʚʝʛʝʪʘʮʽʡʥʠʡ 

ʧʝʨʽʦʜ, ÁC 

ɺʽʜʭʠʣʝʥʥʷ ʚʽʜ 

ʥʦʨʤʠ, ÁC 

ʆʧʘʜʠ ʟʘ 

ʚʝʛʝʪʘʮʽʡʥʠʡ 

ʧʝʨʽʦʜ, ʤʤ 

ɺʽʜʭʠʣʝʥʥʷ 

ʚʽʜ ʥʦʨʤʠ, 

ʤʤ 

2016 16,9 +0,7 470,9 -106,1 

2017 16,3 +0,1 402,8 -174,2 

2018 17,0 +0,8 573,9 -3,1 

2019 16,8 +0,6 551,8 -25,2 

2020 16,5 +0,3 496,3 -80,7 

ʅʦʨʤʘ 16,2 - 577,0 - 

 

ʋ 2016 ʨʦʮʽ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʧʦʤʽʨʥʦ ʧʽʜʚʠʱʝʥʠʤ 

ʪʝʤʧʝʨʘʪʫʨʥʠʤ ʬʦʥʦʤ ʟʘ ʫʤʦʚʠ ʜʝʬʽʮʠʪʫ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ʧʦʨʽʚʥʷʥʦ ʽʟ 

ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ʊʘʢʝ ʧʦʻʜʥʘʥʥʷ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ 

ʬʘʢʪʦʨʽʚ ʤʦʛʣʦ ʦʙʤʝʞʫʚʘʪʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʢʫʱʽʥʥʷ ʪʘ ʨʽʩʪ ʚʝʛʝʪʘʪʠʚʥʦʾ ʤʘʩʠ, 

ʦʩʦʙʣʠʚʦ ʫ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ ʚʝʛʝʪʘʮʽʾ, ʱʦ ʻ ʢʨʠʪʠʯʥʠʤ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʧʦʪʝʥʮʽʡʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʨʘʚʦʩʪʦʶ. 

ʋ 2017 ʨʦʮʽ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʟʘʛʘʣʦʤ 

ʚʽʜʧʦʚʽʜʘʚ ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʠʤ ʟʥʘʯʝʥʥʷʤ ʘʙʦ ʥʝʟʥʘʯʥʦ ʾʭ ʧʝʨʝʚʠʱʫʚʘʚ. 

ʂʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʙʫʣʘ ʙʣʠʟʴʢʦʶ ʜʦ ʥʦʨʤʠ, ʦʜʥʘʢ ʾʭ ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʫ 

ʯʘʩʽ ʩʪʚʦʨʶʚʘʚ ʢʦʥʪʨʘʩʪʥʽ ʫʤʦʚʠ ʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʫ ʚ ʦʢʨʝʤʽ ʬʘʟʠ 

ʦʨʛʘʥʦʛʝʥʝʟʫ, ʱʦ ʤʦʛʣʦ ʚʧʣʠʚʘʪʠ ʥʘ ʩʠʥʭʨʦʥʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʧʘʛʦʥʽʚ ʪʘ 

ʬʦʨʤʫʚʘʥʥʷ ʛʝʥʝʨʘʪʠʚʥʠʭ ʦʨʛʘʥʽʚ. 

ɺʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ 2018 ʨʦʢʫ ʚʽʜʟʥʘʯʘʚʩʷ ʧʦʻʜʥʘʥʥʷʤ ʧʽʜʚʠʱʝʥʦʛʦ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʪʘ ʟʥʘʯʥʦʛʦ ʧʝʨʝʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʦʾ 

ʥʦʨʤʠ ʦʧʘʜʽʚ. ʅʘʜʤʽʨʥʝ ʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʫ, ʦʩʦʙʣʠʚʦ ʫ ʯʝʨʚʥʽïʣʠʧʥʽ, 

ʩʧʨʠʷʣʦ ʘʢʪʠʚʥʦʤʫ ʨʦʩʪʫ ʥʘʜʟʝʤʥʦʾ ʤʘʩʠ, ʦʜʥʘʢ ʤʦʛʣʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ 

ʥʘ ʘʝʨʘʮʽʶ ˇʨʫʥʪʫ ʪʘ ʩʪʽʡʢʽʩʪʴ ʨʦʩʣʠʥ ʜʦ ʚʠʣʷʛʘʥʥʷ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ 

ʩʝʣʝʢʮʽʡʥʠʤ ʢʨʠʪʝʨʽʻʤ. 
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ʋ 2019 ʨʦʮʽ ʟʘʬʽʢʩʦʚʘʥʦ ʜʦʜʘʪʥʽ ʚʽʜʭʠʣʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʫ 

ʧʦʻʜʥʘʥʥʽ ʟ ʽʩʪʦʪʥʠʤ ʧʝʨʝʚʠʱʝʥʥʷʤ ʥʦʨʤʠ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ. ʊʘʢʽ ʫʤʦʚʠ 

ʩʧʨʠʷʣʠ ʬʦʨʤʫʚʘʥʥʶ ʧʦʪʫʞʥʦʾ ʚʝʛʝʪʘʪʠʚʥʦʾ ʤʘʩʠ, ʧʨʦʪʝ ʥʘʜʣʠʰʦʢ ʚʦʣʦʛʠ ʚ 

ʦʢʨʝʤʽ ʧʝʨʽʦʜʠ ʤʽʛ ʟʥʠʞʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ 

ʫʩʢʣʘʜʥʶʚʘʪʠ ʬʦʨʤʫʚʘʥʥʷ ʧʦʚʥʦʮʽʥʥʦʛʦ ʥʘʩʽʥʥʷ. 

ʋ 2020 ʨʦʮʽ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʧʨʦʭʦʜʠʚ ʟʘ ʫʤʦʚ ʩʪʘʙʽʣʴʥʦ 

ʧʽʜʚʠʱʝʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʬʦʥʫ ʪʘ ʥʘʜʤʽʨʥʦʛʦ ʟʚʦʣʦʞʝʥʥʷ. ʄʘʢʩʠʤʘʣʴʥʽ 

ʩʫʤʠ ʦʧʘʜʽʚ ʫ ʪʨʘʚʥʽïʯʝʨʚʥʽ ʩʪʚʦʨʶʚʘʣʠ ʟʘʛʘʣʦʤ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʨʦʩʪʫ 

ʽ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ, ʧʨʦʪʝ ʤʦʛʣʠ ʦʙʤʝʞʫʚʘʪʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʘʧʠʣʝʥʥʷ ʪʘ 

ʜʦʩʪʠʛʘʥʥʷ ʥʘʩʽʥʥʷ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʫ ʩʝʣʝʢʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ. 

ɼʘʥʽ ʪʘʙʣʠʮʽ 2.2 ʫʟʘʛʘʣʴʥʝʥʦ ʪʘ ʧʦʜʘʥʦ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʽʯʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʥʘ 

ʨʠʩ. 2.2. 

 

 

 

ʈʠʩ. 2.2  ʉʫʤʘʨʥʝ ʚʽʜʭʠʣʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ 

ʚʽʜ ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʦʾ ʥʦʨʤʠ ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ (2016ï2020 ʨʨ.) 

 

ʋ 2016ï2020 ʨʨ. ʚʽʜʤʽʯʝʥʦ ʧʝʨʝʚʘʞʘʥʥʷ ʥʝʟʥʘʯʥʦ ʧʽʜʚʠʱʝʥʦʛʦ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʬʦʥʫ ʟʘ ʩʪʘʙʽʣʴʥʦ ʜʝʬʽʮʠʪʥʦʛʦ ʨʝʞʠʤʫ ʟʚʦʣʦʞʝʥʥʷ. ʋ 

ʙʽʣʴʰʦʩʪʽ ʨʦʢʽʚ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʚʽʜôʻʤʥʽ ʚʽʜʭʠʣʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ, ʱʦ 

ʦʙʤʝʞʫʚʘʣʦ ʨʝʘʣʽʟʘʮʽʶ ʧʦʪʝʥʮʽʡʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʦʩʦʙʣʠʚʦ ʚ ʣʽʪʥʽʡ 
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ʧʝʨʽʦʜ. ʊʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʫ ʚʩʽ ʨʦʢʠ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʝʨʽʦʜʫ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʧʝʨʝʚʘʞʥʦ ʧʦʟʠʪʠʚʥʠʤʠ ʚʽʜʭʠʣʝʥʥʷʤʠ ʚʽʜ ʢʣʽʤʘʪʠʯʥʦʾ 

ʥʦʨʤʠ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 

ʧʦʚʽʪʨʷ ʚʧʨʦʜʦʚʞ ʚʝʛʝʪʘʮʽʾ. ʇʦʻʜʥʘʥʥʷ ʧʽʜʚʠʱʝʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʬʦʥʫ ʟ 

ʥʝʨʽʚʥʦʤʽʨʥʠʤ ʟʚʦʣʦʞʝʥʥʷʤ ʩʪʚʦʨʶʚʘʣʦ ʢʦʥʪʨʘʩʪʥʽ ʫʤʦʚʠ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ 

ʨʦʩʣʠʥ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʦʮʽʥʢʠ ʘʜʘʧʪʠʚʥʦʩʪʽ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ 

ʩʝʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. ʋ ʪʘʙʣʠʮʽ 2.3 ʜʘʥʦ ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ 2021ï2025 ʨʨ. 

ʊʘʙʣʠʮʷ 2.3 

ʄʝʪʝʦʨʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ 2021ï2025 ʨʨ. 

ʈʽʢ ʉʝʨʝʜʥʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ 

ʚʝʛʝʪʘʮʽʡʥʠʡ 

ʧʝʨʽʦʜ, ÁC 

ɺʽʜʭʠʣʝʥʥʷ ʚʽʜ 

ʥʦʨʤʠ, ÁC 

ʆʧʘʜʠ ʟʘ 

ʚʝʛʝʪʘʮʽʡʥʠʡ 

ʧʝʨʽʦʜ, ʤʤ 

ɺʽʜʭʠʣʝʥʥʷ 

ʚʽʜ ʥʦʨʤʠ, 

ʤʤ 

2021 16,7 +0,5 408,2 -168,8 

2022 17,0 +0,8 416,2 -160,8 

2023 17,5 +1,3 737,7 +160,7 

2024 17,7 +1,5 493,7 -83,3 

2025 16,9 +0,7 432,6 -144,4 

ʅʦʨʤʘ 16,2 - 577,0 - 

 

ʋʧʨʦʜʦʚʞ 2021 ʨʦʢʫ ʛʽʜʨʦʪʝʨʤʽʯʥʽ ʫʤʦʚʠ ʚʝʛʝʪʘʮʽʾ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ 

ʧʽʜʚʠʱʝʥʠʤ ʪʝʤʧʝʨʘʪʫʨʥʠʤ ʨʝʞʠʤʦʤ ʽ ʜʦʩʪʘʪʥʽʤ ʨʽʚʥʝʤ ʟʚʦʣʦʞʝʥʥʷ. ʊʘʢʘ 

ʢʦʤʙʽʥʘʮʽʷ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ʩʧʨʠʷʣʘ ʘʢʪʠʚʥʦʤʫ ʨʦʩʪʫ ʨʦʩʣʠʥ, 

ʬʦʨʤʫʚʘʥʥʶ ʛʝʥʝʨʘʪʠʚʥʠʭ ʧʘʛʦʥʽʚ ʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ. 

ʋ 2022 ʨʦʮʽ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʧʦʻʜʥʘʥʥʷ ʧʽʜʚʠʱʝʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʧʦʚʽʪʨʷ 

ʟ ʜʝʬʽʮʠʪʦʤ ʦʧʘʜʽʚ ʫ ʚʝʩʥʷʥʠʡ ʧʝʨʽʦʜ ʪʘ ʾʭ ʯʘʩʪʢʦʚʦʶ ʢʦʤʧʝʥʩʘʮʽʻʶ ʚʣʽʪʢʫ. 

ʊʘʢʽ ʫʤʦʚʠ ʤʦʛʣʠ ʩʧʨʠʯʠʥʷʪʠ ʥʘʧʨʫʞʝʥʥʷ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ʨʦʩʣʠʥ ʥʘ ʨʘʥʥʽʭ 

ʝʪʘʧʘʭ ʦʨʛʘʥʦʛʝʥʝʟʫ, ʱʦ ʻ ʢʨʠʪʠʯʥʠʤ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʘʛʦʥʽʚ. 

ʅʘʡʙʽʣʴʰ ʢʦʥʪʨʘʩʪʥʠʤ ʟʘ ʟʚʦʣʦʞʝʥʥʷʤ ʙʫʚ 2023 ʨʽʢ, ʜʣʷ ʷʢʦʛʦ 

ʭʘʨʘʢʪʝʨʥʝ ʟʥʘʯʥʝ ʧʝʨʝʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʦʾ ʥʦʨʤʠ ʦʧʘʜʽʚ ʥʘ ʬʦʥʽ 

ʧʦʤʽʨʥʦ ʪʝʧʣʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ. ʅʘʜʤʽʨʥʝ ʟʚʦʣʦʞʝʥʥʷ ʚ ʦʢʨʝʤʽ 
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ʬʘʟʠ ʨʦʟʚʠʪʢʫ ʤʦʛʣʦ ʦʙʤʝʞʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ 

ʚʧʣʠʚʘʪʠ ʥʘ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʥʘʩʽʥʥʷ. 

ʋ 2024 ʨʦʮʽ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʧʨʦʭʦʜʠʚ ʟʘ ʫʤʦʚ ʧʽʜʚʠʱʝʥʦʛʦ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʬʦʥʫ ʪʘ ʦʧʪʠʤʘʣʴʥʦʛʦ, ʚʽʜʥʦʩʥʦ ʨʽʚʥʦʤʽʨʥʦʛʦ ʟʚʦʣʦʞʝʥʥʷ. 

ʊʘʢʽ ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʻ ʥʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ ʩʝʣʝʢʮʽʡʥʦʾ ʦʮʽʥʢʠ 

ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘ ʢʦʤʧʣʝʢʩʦʤ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʦʟʥʘʢ. 

ʋ 2025 ʨʦʮʽ ʧʦʻʜʥʘʥʥʷ ʧʽʜʚʠʱʝʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʽ ʧʦʤʽʨʥʦʛʦ ʨʽʚʥʷ 

ʟʚʦʣʦʞʝʥʥʷ ʟʫʤʦʚʣʶʚʘʣʦ ʧʨʠʩʢʦʨʝʥʝ ʧʨʦʭʦʜʞʝʥʥʷ ʬʝʥʦʣʦʛʽʯʥʠʭ ʬʘʟ 

ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ. ʇʦʜʽʙʥʽ ʫʤʦʚʠ ʻ ʧʦʢʘʟʦʚʠʤʠ ʜʣʷ ʦʮʽʥʢʠ ʘʜʘʧʪʠʚʥʦʩʪʽ ʪʘ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʩʝʣʝʢʮʽʡʥʠʭ ʥʦʤʝʨʽʚ ʫ ʤʽʥʣʠʚʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ. 

 

 

 

ʈʠʩ. 2.3 ʉʫʤʘʨʥʝ ʚʽʜʭʠʣʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ 

ʚʽʜ ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʦʾ ʥʦʨʤʠ ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ (2021ï2025 ʨʨ.) 

 

ɻʽʜʨʦʪʝʨʤʽʯʥʽ ʫʤʦʚʠ 2021ï2025 ʨʨ. ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʧʽʜʚʠʱʝʥʠʤ 

ʪʝʤʧʝʨʘʪʫʨʥʠʤ ʬʦʥʦʤ ʪʘ ʟʥʘʯʥʠʤʠ ʤʽʞʨʽʯʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ ʢʽʣʴʢʦʩʪʽ 

ʦʧʘʜʽʚ ï ʚʽʜ ʜʝʬʽʮʠʪʥʦʛʦ ʜʦ ʥʘʜʣʠʰʢʦʚʦʛʦ ʟʚʦʣʦʞʝʥʥʷ. ʆʩʦʙʣʠʚʦ 

ʢʦʥʪʨʘʩʪʥʠʤ ʙʫʚ 2023 ʨʽʢ ʽʟ ʽʩʪʦʪʥʠʤ ʧʝʨʝʚʠʱʝʥʥʷʤ ʥʦʨʤʠ ʦʧʘʜʽʚ ʟʘ 

ʧʽʜʚʠʱʝʥʠʭ ʪʝʤʧʝʨʘʪʫʨ. ʊʘʢʘ ʤʽʥʣʠʚʽʩʪʴ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʜʘʣʘ ʟʤʦʛʫ 

ʦʙôʻʢʪʠʚʥʦ ʦʮʽʥʠʪʠ ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʨʦʷʚʫ ʩʝʣʝʢʮʽʡʥʦ ʮʽʥʥʠʭ ʦʟʥʘʢ ʽ 

ʘʜʘʧʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. 
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ʆʮʽʥʶʚʘʥʥʷ ʛʽʜʨʦʪʝʨʤʽʯʥʠʭ ʫʤʦʚ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʛʽʜʨʦʪʝʨʤʽʯʥʠʤ 

ʢʦʝʬʽʮʽʻʥʪʦʤ (ɻʊʂ) ʟʘ ɻ. ʊ. ʉʝʣʷʥʽʥʦʚʠʤ [90, 136] ʥʘ ʦʩʥʦʚʽ 

ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʽ ʩʫʤ ʦʧʘʜʽʚ ʟʘ ʧʝʨʽʦʜ ʘʢʪʠʚʥʦʾ ʚʝʛʝʪʘʮʽʾ 

(ʢʚʽʪʝʥʴïʞʦʚʪʝʥʴ, t > +10 Áʉ). ʆʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ɻʊʂ ʜʘʣʠ ʟʤʦʛʫ ʢʽʣʴʢʽʩʥʦ 

ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʫʤʦʚʠ ʟʚʦʣʦʞʝʥʥʷ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʪʘ ʾʭ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʙʽʦʣʦʛʽʯʥʠʤ ʚʠʤʦʛʘʤ ʢʫʣʴʪʫʨʠ (ʪʘʙʣ. 2.4; ʜʦʜʘʪʦʢ ɸ1). 

ʊʘʙʣʠʮʷ 2.4 

ɻʽʜʨʦʪʝʨʤʽʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʫ ʨʦʢʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ 

ʈʦʢʠ 

ʚʠʚʯʝʥʥʷ 

ɻʊʂ 

ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ 

ʧʝʨʽʦʜ 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʚʦʣʦʞʝʥʥʷ 

2011 1,3 ʜʦʩʪʘʪʥʻ  

2012 1,2 ʜʦʩʪʘʪʥʻ  

2013 1,5 ʦʧʪʠʤʘʣʴʥʝ  

2014 1,8 ʧ̔ ʜʚʠʱʝʥʝ  

2015 1,1 ʙʣʠʟʴʢʝ ʜʦ ʜʦʩʪʘʪʥʴʦʛʦ 

2016 1,7 ʧ̔ ʜʚʠʱʝʥʝ  

2017 1,5 ʦʧʪʠʤʘʣʴʥʝ  

2018 1,9 ʧ̔ ʜʚʠʱʝʥʝ  

2019 2,0 ʥʘʜʤʽʨʥʝ  

2020 2,1 ʥʘʜʤʽʨʥʝ  

2021 1,4 ʜʦʩʪʘʪʥʻ  

2022 1,3 ʜʦʩʪʘʪʥʻ  

2023 2,2 ʥʘʜʤʽʨʥʝ  

2024 1,6 ʦʧʪʠʤʘʣʴʥʝ  

2025 1,5 ʦʧʪʠʤʘʣʴʥʝ  

 

ɿʥʘʯʝʥʥʷ ʛʽʜʨʦʪʝʨʤʽʯʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʚʧʨʦʜʦʚʞ 2011ï2025 ʨʨ. 

ʢʦʣʠʚʘʣʠʩʷ ʚ ʤʝʞʘʭ 1,1ï2,2, ʱʦ ʚʽʜʧʦʚʽʜʘʣʦ ʫʤʦʚʘʤ ʚʽʜ ʙʣʠʟʴʢʠʭ ʜʦ 

ʜʦʩʪʘʪʥʽʭ ʜʦ ʥʘʜʤʽʨʥʦʛʦ ʟʚʦʣʦʞʝʥʥʷ. ʋ ʩʪʨʫʢʪʫʨʽ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʝʨʽʦʜʫ 

ʧʝʨʝʚʘʞʘʣʠ ʨʦʢʠ ʟ ʜʦʩʪʘʪʥʽʤ ʪʘ ʦʧʪʠʤʘʣʴʥʠʤ ʟʚʦʣʦʞʝʥʥʷʤ (2011ï2013, 2015, 

2017, 2021ï2022, 2024ï2025), ʷʢʽ ʙʫʣʠ ʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ ʨʦʩʪʫ ʡ ʨʦʟʚʠʪʢʫ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. ɺʦʜʥʦʯʘʩ ʦʢʨʝʤʽ ʨʦʢʠ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʧʽʜʚʠʱʝʥʠʤ ʽ 

ʥʘʜʤʽʨʥʠʤ ʟʚʦʣʦʞʝʥʥʷʤ (2014, 2016, 2018ï2020, 2023), ʱʦ ʩʪʚʦʨʶʚʘʣʦ ʫʤʦʚʠ 

ʜʣʷ ʧʨʦʷʚʫ ʛʽʜʨʦʪʝʨʤʽʯʥʦʛʦ ʩʪʨʝʩʫ ʪʘ ʜʦʟʚʦʣʷʣʦ ʦʮʽʥʠʪʠ ʨʝʘʢʮʽʶ 

ʩʝʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʥʘʜʣʠʰʢʦʚʝ ʟʚʦʣʦʞʝʥʥʷ. ʋʟʘʛʘʣʴʥʝʥʫ ʜʠʥʘʤʽʢʫ 

ʛʽʜʨʦʪʝʨʤʽʯʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʫ 2011ï2025 ʨʨ. ʥʘʚʝʜʝʥʦ 
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ʥʘ ʨʠʩ. 2.4, ʷʢʠʡ ʽʣʶʩʪʨʫʻ ʯʝʨʛʫʚʘʥʥʷ ʨʦʢʽʚ ʽʟ ʨʽʟʥʠʤ ʨʽʚʥʝʤ ʟʚʦʣʦʞʝʥʥʷ ʪʘ 

ʧʽʜʪʚʝʨʜʞʫʻ ʥʘʷʚʥʽʩʪʴ ʟʥʘʯʥʦʾ ʤʽʞʨʽʯʥʦʾ ʤʽʥʣʠʚʦʩʪʽ ʛʽʜʨʦʪʝʨʤʽʯʥʠʭ ʫʤʦʚ. 

 

 

ʈʠʩ. 2.4 ɼʠʥʘʤʽʢʘ ʛʽʜʨʦʪʝʨʤʽʯʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ (ɻʊʂ) ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ 

ʧʝʨʽʦʜ ʫ 2011ï2025 ʨʨ.  

 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ 2011ï2025 ʨʨ. 

ʟʘʙʝʟʧʝʯʠʣʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʡ ʜʽʘʧʘʟʦʥ ʛʽʜʨʦʪʝʨʤʽʯʥʦʾ ʤʽʥʣʠʚʦʩʪʽ, ʱʦ ʻ 

ʧʨʠʥʮʠʧʦʚʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʩʝʣʝʢʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʊʘʢʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʡ ʚʦʜʥʦʛʦ ʨʝʞʠʤʽʚ ʜʘʣʘ ʟʤʦʛʫ ʦʙôʻʢʪʠʚʥʦ ʦʮʽʥʠʪʠ 

ʘʜʘʧʪʠʚʥʽʩʪʴ, ʝʢʦʣʦʛʽʯʥʫ ʧʣʘʩʪʠʯʥʽʩʪʴ ʽ ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʨʦʷʚʫ ʛʦʩʧʦʜʘʨʩʴʢʦ-

ʮʽʥʥʠʭ ʦʟʥʘʢ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʚ ʫʤʦʚʘʭ ʇʝʨʝʜʢʘʨʧʘʪʪʷ. 

 

2.3. ʉʝʣʝʢʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ, ʫʤʦʚʠ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ ʤʝʪʦʜʠʢʘ 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʠʢʦʥʫʚʘʣʠ ʚʧʨʦʜʦʚʞ 

2011ï2025 ʨʨ. ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʙʘʟʽ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʚʽʜʜʽʣʫ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ɯʥʩʪʠʪʫʪʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʂʘʨʧʘʪʩʴʢʦʛʦ 
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ʨʝʛʽʦʥʫ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʘʛʨʘʨʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠ, ʨʦʟʪʘʰʦʚʘʥʽʡ ʫ ʟʦʥʽ 

ʇʝʨʝʜʢʘʨʧʘʪʪʷ. 

ʄʘʪʝʨʽʘʣʦʤ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʩʣʫʛʫʚʘʣʠ 143 ʟʨʘʟʢʠ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ 

(Dactylis glomerata L.) ʨʽʟʥʦʛʦ ʝʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʟ ʢʦʣʝʢʮʽʡ 

ɯʥʩʪʠʪʫʪʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʅɸɸʅ ʪʘ ɯʥʩʪʠʪʫʪʫ 

ʨʦʩʣʠʥʥʠʮʪʚʘ ʽʤʝʥʽ ɺ. ʗ. ʖʨôʻʚʘ ʅɸɸʅ ï ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʫ ʛʝʥʝʪʠʯʥʠʭ 

ʨʝʩʫʨʩʽʚ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ. ɺʠʭʽʜʥʠʡ ʤʘʪʝʨʽʘʣ ʙʫʚ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʠʢʦʨʦʩʣʠʤʠ 

ʬʦʨʤʘʤʠ, ʩʝʣʝʢʮʽʡʥʠʤʠ ʟʨʘʟʢʘʤʠ ʪʘ ʩʦʨʪʘʤʠ ʚʽʪʯʠʟʥʷʥʦʾ ʽ ʟʘʨʫʙʽʞʥʦʾ 

ʩʝʣʝʢʮʽʾ (ʜʦʜʘʪʦʢ ɺ1). ɿʘʛʘʣʴʥʫ ʩʭʝʤʫ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘʚʝʜʝʥʦ ʚ 

ʜʦʜʘʪʢʫ ɺ2. 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʴ ʟʜʽʡʩʥʝʥʦ ʧʝʨʚʠʥʥʝ ʚʠʚʯʝʥʥʷ ʪʘ ʩʢʨʠʥʽʥʛ 

ʟʨʘʟʢʽʚ ʽʟ ʦʮʽʥʢʦʶ ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʟʠʤʦʩʪʽʡʢʦʩʪʽ ʪʘ 

ʩʪʽʡʢʦʩʪʽ ʜʦ ʭʚʦʨʦʙ. 

ʇʦʜʘʣʴʰʠʡ ʩʝʣʝʢʮʽʡʥʠʡ ʧʨʦʮʝʩ ʧʦʻʜʥʫʚʘʚ ʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ (ʚʽʣʴʥʝ 

ʤʽʞʩʦʨʪʦʚʝ ʧʝʨʝʟʘʧʠʣʝʥʥʷ, ʤʘʩʦʚʠʡ ʽ ʨʦʜʠʥʥʦ-ʛʨʫʧʦʚʠʡ ʜʦʙʽʨ) ʟ 

ʽʥʪʝʥʩʠʚʥʠʤʠ ʤʝʪʦʜʘʤʠ ʩʝʣʝʢʮʽʾ ʧʦʧʫʣʷʮʽʡ (ʙʽʦʪʠʧʦʚʘ ʜʠʬʝʨʝʥʮʽʘʮʽʷ, 

ʩʪʚʦʨʝʥʥʷ ʩʢʣʘʜʥʦʛʽʙʨʠʜʥʠʭ ʧʦʧʫʣʷʮʽʡ, ʽʥʜʫʢʦʚʘʥʠʡ ʤʫʪʘʛʝʥʝʟ) [82, 141ï

144]. 

ɿʥʘʯʥʫ ʯʘʩʪʠʥʫ ʢʦʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʟʽʙʨʘʥʦ ʧʽʜ ʯʘʩ ʤʽʞʥʘʨʦʜʥʠʭ 

ʝʢʩʧʝʜʠʮʽʡ. ɿʦʢʨʝʤʘ, ʫ 1996 ʨʦʮʽ ʩʧʽʣʴʥʦ ʟ ɯʥʩʪʠʪʫʪʦʤ ʢʦʨʤʽʚ ʪʘ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʇʦʜʽʣʣʷ ʅɸɸʅ ʘʚʪʦʨ ʙʨʘʚ ʫʯʘʩʪʴ ʫ ʤʽʞʥʘʨʦʜʥʽʡ ʝʢʩʧʝʜʠʮʽʾ ʟʽ 

ʟʙʠʨʘʥʥʷ ʟʨʘʟʢʽʚ ʜʠʢʦʨʦʩʣʦʾ ʬʣʦʨʠ ʂʘʨʧʘʪ (ɿʘʢʘʨʧʘʪʩʴʢʘ ʦʙʣʘʩʪʴ). ʋ 2012 ʪʘ 

2013 ʨʦʢʘʭ ʝʢʩʧʝʜʠʮʽʡʥʽ ʟʙʦʨʠ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʦʚʦʜʠʣʠʩʷ ʩʧʽʣʴʥʦ ʟ 

ʃʠʪʦʚʩʴʢʠʤ ʮʝʥʪʨʦʤ ʘʛʨʘʨʥʠʭ ʪʘ ʣʽʩʦʚʠʭ ʥʘʫʢ ʥʘ ʪʝʨʠʪʦʨʽʾ ʃʴʚʽʚʩʴʢʦʾ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ, ʍʤʝʣʴʥʠʮʴʢʦʾ, ɺʽʥʥʠʮʴʢʦʾ, ʂʠʾʚʩʴʢʦʾ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʾ ʪʘ 

ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʝʡ. 

ˆʨʫʥʪ ʜʦʩʣʽʜʥʦʾ ʜʽʣʷʥʢʠ ï ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʠʡ ʧʦʚʝʨʭʥʝʚʦ ʦʛʣʝʻʥʠʡ 

ʩʝʨʝʜʥʴʦʩʫʛʣʠʥʢʦʚʠʡ. ʆʨʥʠʡ ʰʘʨ (0ï20 ʩʤ) ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʪʘʢʠʤʠ 

ʘʛʨʦʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: ʚʤʽʩʪ ʛʫʤʫʩʫ ï 1,9 % (ɼʉʊʋ 4289:2004), ʨʅ 

ʩʦʣʴʦʚʦʾ  ʚʠʪʷʞʢʠ  ï  5,0 (ɼʉʊʋ ISO 10390:2007), ʛʽʜʨʦʣʽʪʠʯʥʘ ʢʠʩʣʦʪʥʽʩʪʴ ï 
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3,6 ʤʛ-ʝʢʚ/100 ʛ  ˇʨʫʥʪʫ  (ɼʉʊʋ 7537:2014), ʚʤʽʩʪ  ʣʝʛʢʦʛʽʜʨʦʣʽʟʥʦʛʦ  ʘʟʦʪʫ ï 

134 ʤʛ/ʢʛ (ɼʉʊʋ 7863:2015), ʨʫʭʦʤʦʛʦ ʬʦʩʬʦʨʫ ï  48ï59 ʤʛ/ʢʛ ʽ ʦʙʤʽʥʥʦʛʦ 

ʢʘʣʽʶ ï 67ï90 ʤʛ/ʢʛ ˇʨʫʥʪʫ (ɼʉʊʋ 4405:2005). 

ɸʛʨʦʪʝʭʥʽʯʥʽ ʟʘʭʦʜʠ ʟ ʚʠʨʦʱʫʚʘʥʥʷ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʚʠʢʦʥʫʚʘʣʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ ʟʦʥʠ ʇʝʨʝʜʢʘʨʧʘʪʪʷ 

[145]. ʉʧʦʩʽʙ ʩʽʚʙʠ ï ʙʝʟʧʦʢʨʠʚʥʠʡ. ʆʩʥʦʚʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʧʝʨʝʜʙʘʯʘʚ 

ʟʷʙʣʝʚʫ ʦʨʘʥʢʫ ʥʘ ʛʣʠʙʠʥʫ 20ï22 ʩʤ. ʇʝʨʝʜʧʦʩʽʚʥʠʡ ʦʙʨʦʙʽʪʦʢ ʚʢʣʶʯʘʚ ʜʚʦ- 

ʘʙʦ ʪʨʠʨʘʟʦʚʫ ʢʫʣʴʪʠʚʘʮʽʶ ʟ ʙʦʨʦʥʫʚʘʥʥʷʤ, ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ 

ʢʦʪʢʫʚʘʥʥʷ ˇʨʫʥʪʫ ʜʦ ʽ ʧʽʩʣʷ ʚʠʩʽʚʫ. ʇʽʜ ʧʦʩʽʚʠ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʚʥʦʩʠʣʠ 

ʢʦʤʧʣʝʢʩʥʽ ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʫ ʥʦʨʤʽ N P K . ɿʘ ʟʚʠʯʘʡʥʦʛʦ ʨʷʜʢʦʚʦʛʦ 

ʩʧʦʩʦʙʫ ʩʽʚʙʠ ʥʦʨʤʘ ʚʠʩʽʚʫ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 5ï6 ʤʽʣʴʡʦʥʽʚ 

ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ ʥʘ ʛʝʢʪʘʨ, ʘʙʦ 12ï15 ʢʛ/ʛʘ.  

ʉʝʣʝʢʮʽʡʥʫ ʨʦʙʦʪʫ ʟʜʽʡʩʥʶʚʘʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʚʥʦʾ ʩʝʣʝʢʮʽʡʥʦʾ 

ʩʭʝʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʴʦʚʠʭ ʤʝʪʦʜʽʚ. ʇʨʠ ʩʪʚʦʨʝʥʥʽ 

ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʤʝʪʦʜʠ ʜʦʙʦʨʫ ʪʘ ʛʽʙʨʠʜʠʟʘʮʽʾ, ʷʢʽ 

ʧʦʻʜʥʫʚʘʣʠ ʟ ʧʣʘʥʦʤʽʨʥʠʤ, ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʤ ʜʦʙʦʨʦʤ ʟʘ ʮʽʥʥʠʤʠ 

ʛʦʩʧʦʜʘʨʩʴʢʦ-ʙʽʦʣʦʛʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ. 

ʈʦʟʤʽʱʝʥʥʷ ʚʘʨʽʘʥʪʽʚ ʫ ʩʝʣʝʢʮʽʡʥʠʭ ʨʦʟʩʘʜʥʠʢʘʭ ʙʫʣʦ ʩʠʩʪʝʤʘʪʠʯʥʠʤ 

ʽʟ ʧʦʩʣʽʜʦʚʥʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʧʦʚʪʦʨʝʥʴ. ʆʮʽʥʢʫ ʚʠʭʽʜʥʦʛʦ ʪʘ ʩʝʣʝʢʮʽʡʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʧʨʦʚʦʜʠʣʠ ʟʛʽʜʥʦ ʟ ʯʠʥʥʠʤʠ ʤʝʪʦʜʠʯʥʠʤʠ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʟ 

ʝʢʩʧʝʨʪʠʟʠ ʩʦʨʪʽʚ ʥʘ ʚʽʜʤʽʥʥʽʩʪʴ, ʦʜʥʦʨʽʜʥʽʩʪʴ ʽ ʩʪʘʙʽʣʴʥʽʩʪʴ (ɺʆʉ) [146], 

ʤʝʪʦʜʦʣʦʛʽʻʶ ʩʝʣʝʢʮʽʾ ʙʘʛʘʪʦʨʽʯʥʠʭ ʙʦʙʦʚʠʭ ʽ ʟʣʘʢʦʚʠʭ ʪʨʘʚ ʫ ʇʝʨʝʜʢʘʨʧʘʪʪʽ 

ʪʘ ʽʥʰʠʤʠ ʛʘʣʫʟʝʚʠʤʠ ʤʝʪʦʜʠʯʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ [147, 148]. 

ʋ ʢʦʣʝʢʮʽʡʥʠʭ ʨʦʟʩʘʜʥʠʢʘʭ ʜʣʷ ʧʦʚʥʦʮʽʥʥʦʾ ʦʮʽʥʢʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʟʨʘʟʢʽʚ ʪʘ ʚʽʜʙʦʨʫ ʢʨʘʱʠʭ ʟʘ ʛʨʫʧʘʤʠ ʩʪʠʛʣʦʩʪʽ ʟʜʽʡʩʥʶʚʘʣʠ ʩʪʘʪʠʩʪʠʯʥʠʡ 

ʘʥʘʣʽʟ ʫ ʤʝʞʘʭ ʢʦʞʥʦʾ ʛʨʫʧʠ ʦʢʨʝʤʦ ʟ ʧʦʨʽʚʥʷʥʥʷʤ ʧʦʢʘʟʥʠʢʽʚ ʟʽ ʩʪʘʥʜʘʨʪʦʤ. 

ʎʝ ʜʘʣʦ ʟʤʦʛʫ ʚʠʜʽʣʠʪʠ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ ʟʨʘʟʢʠ ʨʽʟʥʠʭ ʛʨʫʧ ʩʪʠʛʣʦʩʪʽ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʝʣʝʢʮʽʡʥʦʤʫ ʧʨʦʮʝʩʽ. 

ʌʝʥʦʣʦʛʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʩʠʩʪʝʤʘʪʠʯʥʦ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ 

ʚʠʚʯʝʥʥʷ ʟʨʘʟʢʽʚ, ʚʽʜʟʥʘʯʘʶʯʠ ʧʦʷʚʫ ʧʦʚʥʠʭ ʩʭʦʜʽʚ, ʧʦʯʘʪʦʢ ʚʝʩʥʷʥʦʛʦ ʪʘ 
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ʧʽʩʣʷʫʢʽʩʥʦʛʦ ʚʽʜʨʦʩʪʘʥʥʷ. ʇʦʚʥʠʤʠ ʩʭʦʜʘʤʠ ʚʚʘʞʘʣʠ ʩʪʘʥ, ʢʦʣʠ ʥʘ ʜʽʣʷʥʮʽ 

ʯʽʪʢʦ ʧʦʟʥʘʯʘʣʠʩʷ ʨʷʜʢʠ ʪʘ ʟôʷʚʣʷʣʦʩʷ ʧʦʥʘʜ 75 % ʨʦʩʣʠʥ.  

ʆʙʣʽʢ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʣʝʥʦʾ ʤʘʩʠ ʟ ʜʽʣʷʥʢʠ ʧʨʦʚʦʜʠʣʠ ʫ ʧʝʨʰʦʤʫ ʫʢʦʩʽ 

ʫ ʬʘʟʽ ʤʘʩʦʚʦʛʦ ʢʦʣʦʩʽʥʥʷ. ʇʨʠ ʦʮʽʥʮʽ ʟʨʘʟʢʽʚ ʜʣʷ ʧʘʩʦʚʠʱʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʢʦʰʫʚʘʥʥʷ ʟʜʽʡʩʥʶʚʘʣʠ ʧʨʠ ʚʠʩʦʪʽ ʪʨʘʚʦʩʪʦʶ 18ï25 ʩʤ, ʦʨʽʻʥʪʦʚʥʦ ʯʝʨʝʟ 3ï

4 ʪʠʞʥʽ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʚʽʜʨʦʩʪʘʥʥʷ. ʆʩʪʘʥʥʽʡ ʫʢʽʩ ʧʨʦʚʦʜʠʣʠ ʟʘ 20ï40 ʜʥʽʚ ʜʦ 

ʥʘʩʪʘʥʥʷ ʟʘʤʦʨʦʟʢʽʚ. ʋʨʦʞʘʡʥʽʩʪʴ ʩʽʥʘ ʚʠʟʥʘʯʘʣʠ ʥʘ ʦʩʥʦʚʽ ʫʨʦʞʘʶ ʟʝʣʝʥʦʾ 

ʤʘʩʠ ʟʘ ʧʨʦʙʥʠʤ ʩʥʦʧʦʤ ʤʘʩʦʶ 500 ʛ, ʷʢʠʡ ʚʠʩʫʰʫʚʘʣʠ ʧʽʜ ʥʘʚʽʩʦʤ ʜʦ 

ʧʦʩʪʽʡʥʦʾ ʤʘʩʠ. ʋʨʦʞʘʡʥʽʩʪʴ ʥʘʩʽʥʥʷ ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʧʽʩʣʷ ʦʙʤʦʣʦʪʫ, 

ʚʠʩʫʰʫʚʘʥʥʷ ʪʘ ʦʯʠʱʝʥʥʷ [149]. 

ʆʙʣʠʩʪʷʥʽʩʪʴ ʨʦʩʣʠʥ (%) ʚʠʟʥʘʯʘʣʠ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʘʥʘʣʽʟʫ ʟʘ ʬʦʨʤʫʣʦʶ: 

                        ʆ = ( ʄʣ ʭ 100) / ʄʨ, %               (1) 

                      ʜʝ ʄʨ ï ʟʘʛʘʣʴʥʘ ʚʘʛʘ ʨʦʩʣʠʥʠ; ʄʣ ï ʤʘʩʘ ʣʠʩʪʷ; 

ʅʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʧʨʦʚʦʜʠʣʠ ʢʦʤʧʣʝʢʩʥʫ ʦʮʽʥʢʫ 

ʩʝʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʩʦʨʪʽʚ, ʛʽʙʨʠʜʽʚ, ʣʽʥʽʡ ʘʙʦ ʧʦʧʫʣʷʮʽʡ ʽʟ ʧʦʨʽʚʥʷʥʥʷʤ 

ʦʪʨʠʤʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʽ ʩʪʘʥʜʘʨʪʦʤ. 

ʄʽʥʣʠʚʽʩʪʴ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʦʟʥʘʢ ʘʥʘʣʽʟʫʚʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʚʘʨʽʘʮʽʡʥʦʛʦ, ʜʠʩʧʝʨʩʽʡʥʦʛʦ, ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʪʘ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʽʚ, ʘ ʪʘʢʦʞ 

ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʦʾ ʧʣʘʩʪʠʯʥʦʩʪʽ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ. ʉʪʘʪʠʩʪʠʯʥʫ 

ʦʙʨʦʙʢʫ ʜʘʥʠʭ ʚʠʢʦʥʫʚʘʣʠ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤʫ ʢʦʤʧôʶʪʝʨʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʨʦʛʨʘʤ Microsoft Excel ʪʘ Statistica [150ï152]. 

ʂʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ ʧʨʦʚʝʜʝʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʻʨʘʨʭʽʯʥʦʛʦ 

ʘʛʣʦʤʝʨʘʪʠʚʥʦʛʦ ʤʝʪʦʜʫ (Ward) ʥʘ ʦʩʥʦʚʽ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ʉʪʘʥʜʘʨʪʠʟʘʮʽʶ ʜʘʥʠʭ ʚʠʢʦʥʘʥʦ ʟʘ z-ʧʝʨʝʪʚʦʨʝʥʥʷʤ [151, 153].  

ʂʦʝʬʽʮʽʻʥʪ ʛʝʥʦʪʠʧʦʚʦʾ ʤʽʥʣʠʚʦʩʪʽ (CV  , %) ʚʠʟʥʘʯʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ:  

CV  = (ãůĮ / xↄ) Ĭ 100             (2) 

ʜʝ ůĮ  ï ʛʝʥʦʪʠʧʦʚʘ ʜʠʩʧʝʨʩʽʷ; xↄ ï ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʦʟʥʘʢʠ. 

ʂʦʝʬʽʮʽʻʥʪ ʩʧʘʜʢʦʚʦʩʪʽ ʫ ʰʠʨʦʢʦʤʫ ʨʦʟʫʤʽʥʥʽ (hĮ, %) ʨʦʟʨʘʭʦʚʫʚʘʣʠ 

ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʛʝʥʦʪʠʧʦʚʦʾ ʜʠʩʧʝʨʩʽʾ ʜʦ ʬʝʥʦʪʠʧʦʚʦʾ ʜʠʩʧʝʨʩʽʾ ʟʘ ʬʦʨʤʫʣʦʶ: 
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hĮ = ůĮ  / ůĮp              (3) 

ʜʝ ůĮ  ï ʛʝʥʦʪʠʧʦʚʘ ʜʠʩʧʝʨʩʽʷ; ůĮp  ï ʬʝʥʦʪʠʧʦʚʘ ʜʠʩʧʝʨʩʽʷ [154ï156]. 

ʉʝʣʝʢʮʽʡʥʽ ʽʥʜʝʢʩʠ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ɺ. ʄ. ʊʠʱʝʥʢʦʤ [157ï159].  

ʆʮʽʥʢʫ ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʩʦʨʪʽʚ ʽ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ 

ʤʝʪʦʜʠʢʦʶ S. A. Eberhart ʽ W. A. Russell (1966) ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʘ 

ʨʝʛʨʝʩʽʾ (bʽ) ʪʘ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ (SʽĮ). ɻʝʥʦʪʠʧʠ ʟ bʽ > 1 

ʚʚʘʞʘʣʠ ʚʠʩʦʢʦʧʣʘʩʪʠʯʥʠʤʠ, ʟ 0 < bʽ < 1 ï ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʦʧʣʘʩʪʠʯʥʠʤʠ 

[160]. 

ɼʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʛʝʥʦʪʠʧʽʚ ʟʘ ʨʽʚʥʝʤ ʾʭ ʘʜʘʧʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʨʘʥʛʦʚʫ ʦʮʽʥʢʫ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʢʦʝʬʽʮʽʻʥʪʘ ʨʝʛʨʝʩʽʾ (b ) ʪʘ 

ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʨʝʛʨʝʩʽʾ (S Į). ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʽʻʾ 

ʢʣʘʩʠʬʽʢʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʛʝʥʦʪʠʧʠ ʨʦʟʧʦʜʽʣʷʣʠ ʥʘ ʪʘʢʽ ʛʨʫʧʠ: 

ï b  < 1 ʪʘ S Į > 0 ï ʛʝʥʦʪʠʧʠ ʥʝʩʪʘʙʽʣʴʥʽ, ʘʣʝ ʢʨʘʱʝ ʧʨʠʩʪʦʩʦʚʘʥʽ ʜʦ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ; 

ï b  < 1 ʪʘ S Į = 0 ï ʛʝʥʦʪʠʧʠ ʩʪʘʙʽʣʴʥʽ ʚ ʫʤʦʚʘʭ ʦʙʤʝʞʝʥʠʭ ʨʝʩʫʨʩʽʚ ʘʙʦ 

ʩʪʨʝʩʦʚʠʭ ʬʘʢʪʦʨʽʚ ʩʝʨʝʜʦʚʠʱʘ; 

ï b  = 1 ʪʘ S Į = 0 ï ʛʝʥʦʪʠʧʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʦʶ ʩʪʘʙʽʣʴʥʽʩʪʶ ʪʘ 

ʘʜʝʢʚʘʪʥʦʶ ʨʝʘʢʮʽʻʶ ʥʘ ʟʤʽʥʫ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ; 

ï b  = 1 ʪʘ S Į > 0 ï ʛʝʥʦʪʠʧʠ ʥʝʩʪʘʙʽʣʴʥʽ, ʧʨʦʪʝ ʟʜʘʪʥʽ ʧʦʟʠʪʠʚʥʦ 

ʨʝʘʛʫʚʘʪʠ ʥʘ ʧʦʢʨʘʱʝʥʥʷ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ; 

ï b  > 1 ʪʘ S Į = 0 ï ʛʝʥʦʪʠʧʠ ʩʪʘʙʽʣʴʥʽ ʟʘ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ 

ʚʠʨʦʱʫʚʘʥʥʷ; 

ï b  > 1 ʪʘ S Į > 0 ï ʛʝʥʦʪʠʧʠ ʥʝʩʪʘʙʽʣʴʥʽ, ʘʣʝ ʧʨʦʷʚʣʷʶʪʴ ʚʠʩʦʢʫ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʝʨʝʚʘʞʥʦ ʚ ʫʤʦʚʘʭ ʧʽʜʚʠʱʝʥʦʛʦ ʘʛʨʦʬʦʥʫ [156, 160]. 

ʆʮʽʥʢʫ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ ʟʜʽʡʩʥʶʚʘʣʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʽʥʜʝʢʩʫ 

ʩʝʨʝʜʦʚʠʱʥʦʛʦ ʚʧʣʠʚʫ (ɯJ), ʨʦʟʨʘʭʦʚʘʥʦʛʦ ʟʘ ʬʦʨʤʫʣʦʶ: 

ɯj = (×ọij / v) ï (××ọij / vn),                      (4) 

ʜʝ ×ọij ï ʟʘʛʘʣʴʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʫʩʽʭ ʩʦʨʪʽʚ ʫ j-ʤʫ ʨʦʮʽ, ××ọij ï ʩʫʤʘʨʥʘ 

ʚʨʦʞʘʡʥʽʩʪʴ ʟʘ ʚʩʽ ʨʦʢʠ, v ï ʢʽʣʴʢʽʩʪʴ ʩʦʨʪʽʚ, n ï ʢʽʣʴʢʽʩʪʴ ʨʦʢʽʚ. 
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ʈʽʚʝʥʴ ʩʪʽʡʢʦʩʪʽ ʜʦ ʩʪʨʝʩʦʚʠʭ ʫʤʦʚ ʚʠʟʥʘʯʘʣʘ ʨʽʟʥʠʮʷ ʤʽʞ ʤʽʥʽʤʘʣʴʥʦʶ 

ʪʘ ʤʘʢʩʠʤʘʣʴʥʦʶ ʚʨʦʞʘʡʥʽʩʪʶ (ʋ2 ï ʋ1), ʘ ʛʝʥʝʪʠʯʥʫ ʛʥʫʯʢʽʩʪʴ ï ʷʢ ʩʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ (ʋ1 + ʋ2) / 2. ɼʣʷ ʚʠʚʯʝʥʥʷ ʷʚʠʱʘ ʛʦʤʝʦʩʪʘʟʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʢʦʥʪʨʘʩʪʥʽ ʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ï ʦʧʪʠʤʘʣʴʥʠʡ ʪʘ ʣʽʤʽʪʦʚʘʥʠʡ [161]. 

ʈʦʟʨʘʭʫʥʢʠ ʧʨʦʚʦʜʠʣʠ ʟʘ ʬʦʨʤʫʣʘʤʠ: 

Hom1= ʍ2 / ŭ,                               (5) 

Hom2 = ʍ2 / [ŭ Ĭ (ʍopt ï X lim)],               (6) 

Sc = X Ĭ (X lim / Xopt),                               (7) 

ʜʝ Hom1 ʽ Hom2 ï ʧʦʢʘʟʥʠʢʠ ʛʦʤʦʩʪʘʪʠʯʥʦʩʪʽ; X, X , X  ï ʚʽʜʧʦʚʽʜʥʦ 

ʫʟʘʛʘʣʴʥʝʥʘ ʧʦ ʩʦʨʪʫ ʩʝʨʝʜʥʷ ʘʨʠʬʤʝʪʠʯʥʘ, ʦʧʪʠʤʘʣʴʥʘ ʽ ʣʽʤʽʪʦʚʘʥʘ ʩʝʨʝʜʥʽ 

ʘʨʠʬʤʝʪʠʯʥʽ ʚʝʣʠʯʠʥʠ ʦʟʥʘʢ; ŭ ï ʩʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ; Sc ï 

ʧʦʢʘʟʥʠʢ ʩʝʣʝʢʮʽʡʥʦʾ ʮʽʥʥʦʩʪʽ ʛʝʥʦʪʠʧʫ. ɿʘ X  ʧʨʠʡʤʘʣʠ ʥʘʡʥʠʞʯʝ ʟʥʘʯʝʥʥʷ 

ʦʟʥʘʢʠ ʚ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ, ʘ ʟʘ X  ï ʥʘʡʚʠʱʝ.    

 ɺʘʨʽʶʚʘʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʦʟʥʘʢ ʦʮʽʥʶʚʘʣʠ ʟʘ ʢʦʝʬʽʮʽʻʥʪʦʤ 

ʚʘʨʽʘʮʽʾ (V, %), ʧʨʠ ʮʴʦʤʫ: ʜʦ 10 % ï ʥʠʟʴʢʘ ʩʪʨʦʢʘʪʽʩʪʴ, 10ï20 % ï ʩʝʨʝʜʥʷ, 

ʧʦʥʘʜ 20 % ï ʚʠʩʦʢʘ.  

ɺʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ ʦʟʥʘʢʘʤʠ ʦʮʽʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʪʘ 

ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ. ʉʪʫʧʽʥʴ ʟʘʣʝʞʥʦʩʪʽ ʚʠʟʥʘʯʘʣʠ ʟʘ ʢʦʝʬʽʮʽʻʥʪʦʤ 

ʢʦʨʝʣʷʮʽʾ r (ʚʽʜ ï1 ʜʦ +1): r < 0,3 ï ʩʣʘʙʢʠʡ ʟʚôʷʟʦʢ; r = 0,3ï0,7 ï ʩʝʨʝʜʥʽʡ; r > 

0,7 ï ʩʠʣʴʥʠʡ [150, 152]. 

ɼʣʷ ʦʜʝʨʞʘʥʥʷ ʥʦʚʠʭ ʬʦʨʤ ʰʣʷʭʦʤ ʽʥʜʫʢʦʚʘʥʦʛʦ ʤʫʪʘʛʝʥʝʟʫ ʥʘʩʽʥʥʷ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʦʙʨʦʙʣʷʣʠ ʚʦʜʥʠʤʠ ʨʦʟʯʠʥʘʤʠ ʭʽʤʽʯʥʦʛʦ ʤʫʪʘʛʝʥʫ EI 

(ʝʪʠʣʝʥʽʤʽʥ) ʫ ʨʽʟʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ (0,005, 0,01 ʽ 0,02 %). ʂʦʥʪʨʦʣʝʤ 

ʩʣʫʛʫʚʘʣʦ ʥʘʩʽʥʥʷ, ʟʘʤʦʯʝʥʝ ʫ ʚʦʜʽ. ʆʙʨʦʙʣʝʥʝ ʥʘʩʽʥʥʷ ʚʠʩʽʚʘʣʠ ʚ ʧʦʣʴʦʚʠʭ 

ʫʤʦʚʘʭ ʟ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʨʦʟʤʽʱʝʥʥʷʤ ʨʦʩʣʠʥ [162ï164]. 

ʈʦʟʨʘʭʫʥʦʢ ʛʽʜʨʦʪʝʨʤʽʯʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʟʚʦʣʦʞʝʥʥʷ (ɻʊʂ) ʧʨʦʚʦʜʠʣʠ  

ʟʘ  ʬʦʨʤʫʣʦʶ: 

ɻʊʂ = R/0,1×T,                                          (8) 

ʜʝ R ï ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʘ ʧʝʨʽʦʜ ʽʟ ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ 

ʧʦʚʽʪʨʷ ʚʠʱʝ 10 Áʉ; ×T ï ʩʫʤʘ ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʭ ʪʝʤʧʝʨʘʪʫʨ ʧʦʚʽʪʨʷ ʚʠʱʝ 10 
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Áʉ; 0,1×T ï ʩʫʤʘ ʘʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʟʤʝʥʰʝʥʘ ʫ 10 ʨʘʟʽʚ. ɯʩʥʫʻ ʰʢʘʣʘ: 

ɻʊʂ < 0,4 ï ʜʫʞʝ ʩʠʣʴʥʘ ʧʦʩʫʭʘ; ʚʽʜ 0,4 ʜʦ 0,5 ï ʩʠʣʴʥʘ ʧʦʩʫʭʘ; 0,6 ʜʦ 0,7 ï 

ʩʝʨʝʜʥʷ ʧʦʩʫʭʘ, 0,8 ʜʦ 0,9 ï ʩʣʘʙʢʘ ʧʦʩʫʭʘ, 1,0 ʜʦ 1,5 ï ʜʦʩʪʘʪʥʴʦ ʚʦʣʦʛʦ; ɻʊʂ 

> 1,5 ï ʥʘʜʤʽʨʥʦ ʚʦʣʦʛʦ [136]. 

ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʢʦʨʤʫ ʚʠʟʥʘʯʘʣʠ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʤʝʪʦʜʠʢʘʤʠ: 

ʟʘʛʘʣʴʥʠʡ ʘʟʦʪ ï ʟʘ ʂôʻʣʴʜʘʣʝʤ (ɼʉʊʋ ISO 5983:2003), ʙʽʣʢʦʚʠʡ ʘʟʦʪ ï ʟʘ 

ɹʝʨʥʰʪʝʡʥʦʤ, ʩʠʨʠʡ ʞʠʨ ï ʟʘ ʈʫʰʢʦʚʩʴʢʠʤ (ɼʉʊʋ ISO 6492:2003), 

ʢʣʽʪʢʦʚʠʥʫ ï ʟʘ ɻʝʥʥʝʙʝʨʛʦʤ ʽ ʐʪʦʤʘʥʦʤ (ɼʉʊʋ ISO 6865:2004), ʟʦʣʫ ï 

ʤʝʪʦʜʦʤ ʩʫʭʦʛʦ ʦʟʦʣʝʥʥʷ (ɼʉʊʋ ISO 5984:2004). ʇʦʞʠʚʥʽʩʪʴ ʢʦʨʤʫ 

ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʥʘ ʦʩʥʦʚʽ ʚʣʘʩʥʠʭ ʜʘʥʠʭ ʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʝʨʝʪʨʘʚʥʦʩʪʽ ʟʘ ʤʝʪʦʜʠʢʦʶ ɯ. ɯ. ɯʙʘʪʫʣʣʽʥʘ [165, 166].  

ɽʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʥʦʚʦʩʪʚʦʨʝʥʠʭ ʩʦʨʪʽʚ ʽ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʦʮʽʥʶʚʘʣʠ ʟʘ 

ʥʘʩʽʥʥʻʚʦʛʦ, ʩʽʥʦʢʽʩʥʦʛʦ ʪʘ ʧʘʩʦʚʠʱʥʦʛʦ ʥʘʧʨʷʤʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʈʦʟʨʘʭʫʥʢʠ 

ʟʜʽʡʩʥʶʚʘʣʠ ʥʘ ʦʩʥʦʚʽ ʧʨʷʤʠʭ ʚʠʨʦʙʥʠʯʠʭ ʚʠʪʨʘʪ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʢʘʨʪ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʾ ʬʦʨʤʠ [167] ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʤʘʪʝʨʽʘʣʴʥʠʭ ʚʠʪʨʘʪ ʥʘ 1 ʛʘ, ʫʨʦʞʘʡʥʦʩʪʽ, ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʫʤʦʚʥʦ 

ʯʠʩʪʦʛʦ ʧʨʠʙʫʪʢʫ, ʨʽʚʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʪʘ ʦʢʫʧʥʦʩʪʽ 1 ʛʨʥ ʚʠʪʨʘʪ. 

ɼʣʷ ʩʽʥʦʢʽʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʡʤʘʣʠ ʜʚʦʫʢʽʩʥʠʡ ʨʝʞʠʤ, ʜʣʷ 

ʧʘʩʦʚʠʱʥʦʛʦ ï 5 ʮʠʢʣʽʚ ʚʽʜʯʫʞʝʥʥʷ ʟʝʣʝʥʦʾ ʤʘʩʠ ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʡʥʦʛʦ 

ʧʝʨʽʦʜʫ. ɺʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʽʶʯʠʤʠ ʟʘʢʫʧʽʚʝʣʴʥʠʤʠ ʮʽʥʘʤʠ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʝʨʽʦʜʫ ʜʦʩʣʽʜʞʝʥʴ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʟ ʜʦʪʨʠʤʘʥʥʷʤ 

ʚʠʤʦʛ ʤʽʞʥʘʨʦʜʥʠʭ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʢʦʥʚʝʥʮʽʡ [96, 99]. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 2 

 

ʋ ʨʦʟʜʽʣʽ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ 

ʇʝʨʝʜʢʘʨʧʘʪʪʷ, ʥʘʚʝʜʝʥʦ ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ 

ʨʦʢʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʦ ʤʝʪʦʜʠʢʫ ʩʝʣʝʢʮʽʡʥʠʭ ʽ 

ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʘʛʨʦʢʣʽʤʘʪʠʯʥʽ 
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ʫʤʦʚʠ ʨʝʛʽʦʥʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʦʤʽʨʥʦ ʪʝʧʣʠʤ ʽ ʚʦʣʦʛʠʤ ʢʣʽʤʘʪʦʤ ʽʟ 

ʪʝʥʜʝʥʮʽʻʶ ʜʦ ʥʘʜʤʽʨʥʦʛʦ ʟʚʦʣʦʞʝʥʥʷ, ʟʥʘʯʥʦʶ ʪʨʠʚʘʣʽʩʪʶ ʚʝʛʝʪʘʮʽʡʥʦʛʦ 

ʧʝʨʽʦʜʫ ʪʘ ʜʦʩʪʘʪʥʽʤʠ ʪʝʧʣʦʚʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʱʦ ʩʪʚʦʨʶʻ ʩʧʨʠʷʪʣʠʚʽ 

ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʙʘʛʘʪʦʨʽʯʥʠʭ ʢʦʨʤʦʚʠʭ ʪʨʘʚ. 

ɸʥʘʣʽʟ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʟʘ ʧʝʨʽʦʜ 2011ï2025 ʨʨ. ʟʘʩʚʽʜʯʠʚ ʽʩʪʦʪʥʫ 

ʤʽʞʨʽʯʥʫ ʤʽʥʣʠʚʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʪʘ ʢʽʣʴʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʠʭ 

ʦʧʘʜʽʚ. ʋʧʨʦʜʦʚʞ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʬʦʥʫ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʟʘ ʟʥʘʯʥʠʭ ʢʦʣʠʚʘʥʴ 

ʨʽʚʥʷ ʟʚʦʣʦʞʝʥʥʷ ï ʚʽʜ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʜʦ ʥʘʜʤʽʨʥʦʛʦ. ɿʥʘʯʝʥʥʷ 

ʛʽʜʨʦʪʝʨʤʽʯʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʟʤʽʥʶʚʘʣʠʩʷ ʚ ʤʝʞʘʭ 1,1ï2,2, ʱʦ ʟʘʙʝʟʧʝʯʠʣʦ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʛʽʜʨʦʪʝʨʤʽʯʥʠʭ ʫʤʦʚ ʜʣʷ ʦʙôʻʢʪʠʚʥʦʾ ʦʮʽʥʢʠ ʘʜʘʧʪʠʚʥʦʩʪʽ, 

ʝʢʦʣʦʛʽʯʥʦʾ ʧʣʘʩʪʠʯʥʦʩʪʽ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʨʦʷʚʫ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʦʟʥʘʢ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. 

ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʘ ʚʢʣʶʯʘʣʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʰʠʨʦʢʦʛʦ ʛʝʥʦʬʦʥʜʫ ʟʨʘʟʢʽʚ ʨʽʟʥʦʛʦ ʝʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, 

ʧʦʻʜʥʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʽ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʩʝʣʝʢʮʽʾ, ʢʦʤʧʣʝʢʩʥʽ ʧʦʣʴʦʚʽ, 

ʣʘʙʦʨʘʪʦʨʥʽ ʪʘ ʩʪʘʪʠʩʪʠʯʥʽ ʦʮʽʥʢʠ, ʚʽʜʧʦʚʽʜʘʻ ʯʠʥʥʠʤ ʚʠʤʦʛʘʤ ʜʦ 

ʩʝʣʝʢʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʉʫʢʫʧʥʽʩʪʴ ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʙʘʛʘʪʦʨʽʯʥʠʭ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʽ ʟʘʩʪʦʩʦʚʘʥʠʭ ʤʝʪʦʜʽʚ ʩʪʚʦʨʠʣʘ ʥʘʜʽʡʥʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ 

ʦʩʥʦʚʫ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʘʜʘʧʪʠʚʥʦʩʪʽ ʪʘ ʩʝʣʝʢʮʽʡʥʦʾ 

ʮʽʥʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. 

 

ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʘʚʪʦʨʦʤ ʦʧʫʙʣʽʢʦʚʘʥʦ ʥʘʫʢʦʚʽ ʧʨʘʮʽ 

[168ï179]. 
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ʈʆɿɼɯʃ 3 

 

ʇʈʆɼʋʂʊʀɺʅɯʉʊʔ, ʂʆʈʄʆɺɸ ʎɯʅʅɯʉʊʔ ɯ ʄʆʈʌʆɹɯʆʄɽʊʈɯʗ 

ɿʈɸɿʂɯɺ ɻʈʗʉʊʀʎɯ ɿɹɯʈʅʆɰ ʗʂ ɺʀʍɯɼʅʆɻʆ ʄɸʊɽʈɯɸʃʋ ɼʃʗ 

ʉɽʃɽʂʎɯɰ  

 

3.1. ʄʦʨʬʦʣʦʛʽʯʥʽ ʦʟʥʘʢʠ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʢʦʨʤʦʚʘ ʮʽʥʥʽʩʪʴ 

 

ʈʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʻ ʢʣʶʯʦʚʦʶ ʫʤʦʚʦʶ ʝʬʝʢʪʠʚʥʦʾ 

ʩʝʣʝʢʮʽʾ ʙʘʛʘʪʦʨʽʯʥʠʭ ʪʨʘʚ, ʟʦʢʨʝʤʘ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. ɻʝʥʝʪʠʯʥʦ ʨʽʟʥʽ ʟʨʘʟʢʠ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʪʘ ʢʦʨʤʦʚʦʶ 

ʮʽʥʥʽʩʪʶ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʚʠʜʽʣʷʪʠ ʧʝʨʩʧʝʢʪʠʚʥʽ ʬʦʨʤʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ 

ʩʦʨʪʽʚ [70, 105, 107]. ʈʦʟʰʠʨʝʥʥʷ ʛʝʥʝʪʠʯʥʦʾ ʙʘʟʠ ʧʽʜʚʠʱʫʻ ʘʜʘʧʪʠʚʥʽʩʪʴ ʽ 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚ ʤʽʥʣʠʚʠʭ ʫʤʦʚʘʭ ʩʝʨʝʜʦʚʠʱʘ [79, 156, 180]. 

ʆʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʮʝ ʥʘʙʫʚʘʻ ʚ ʫʤʦʚʘʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ, ʢʦʣʠ ʩʝʣʝʢʮʽʷ 

ʩʧʨʷʤʦʚʘʥʘ ʥʝ ʣʠʰʝ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ, ʘ ʡ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʩʪʽʡʢʠʭ 

ʜʦ ʘʙʽʦʪʠʯʥʠʭ ʩʪʨʝʩʽʚ ʛʝʥʦʪʠʧʽʚ. 

ʄʦʨʬʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ (ʚʠʩʦʪʘ ʨʦʩʣʠʥ, ʜʦʚʞʠʥʘ ʚʦʣʦʪʽ, ʢʽʣʴʢʽʩʪʴ 

ʧʘʛʦʥʽʚ, ʨʦʟʚʠʪʦʢ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ) ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʦʮʽʥʢʦʶ ʚʨʦʞʘʡʥʦʩʪʽ 

ʟʝʣʝʥʦʾ ʤʘʩʠ ʡ ʥʘʩʽʥʥʷ ʻ ʽʥʬʦʨʤʘʪʠʚʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʩʝʣʝʢʮʽʡʥʦʾ ʦʮʽʥʢʠ [69, 

71, 106, 181]. ɺʦʥʠ ʚʽʜʦʙʨʘʞʘʶʪʴ ʷʢ ʛʝʥʝʪʠʯʥʫ ʟʫʤʦʚʣʝʥʽʩʪʴ ʦʟʥʘʢ, ʪʘʢ ʽ ʾʭʥʶ 

ʨʝʘʢʮʽʶ ʥʘ ʫʤʦʚʠ ʚʠʨʦʱʫʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʧʣʘʩʪʠʯʥʽʩʪʴ ʽ 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʛʝʥʦʪʠʧʽʚ. ʂʦʤʧʣʝʢʩʥʝ ʚʨʘʭʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʢʦʨʤʦʚʦʾ 

ʮʽʥʥʦʩʪʽ ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰ ʦʙôʻʢʪʠʚʥʠʡ ʚʽʜʙʽʨ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ 

ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʟʥʘʯʫʱʽʩʪʴ ʛʝʥʝʪʠʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ, 

ʚʠʷʚʣʷʶʯʠ ʽʩʪʦʪʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʟʨʘʟʢʽʚ ʟʘ ʩʪʨʫʢʪʫʨʦʶ ʚʨʦʞʘʶ, ʤʘʩʦʶ ʥʘʩʽʥʥʷ, 

ʢʽʣʴʢʽʩʪʶ ʧʘʛʦʥʽʚ ʽ ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʞʠʚʥʦʩʪʽ ʢʦʨʤʫ [22, 65, 67, 69, 77, 180ï

182]. ʋʟʘʛʘʣʴʥʝʥʥʷ ʪʘʢʠʭ ʜʘʥʠʭ ʩʪʚʦʨʶʻ ʥʘʫʢʦʚʝ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʚʠʭʽʜʥʠʭ ʧʦʧʫʣʷʮʽʡ ʽ ʧʣʘʥʫʚʘʥʥʷ ʧʦʜʘʣʴʰʠʭ ʝʪʘʧʽʚ ʩʝʣʝʢʮʽʡʥʦʾ ʨʦʙʦʪʠ. 
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ʅʘ ʦʩʥʦʚʽ ʧʦʣʴʦʚʠʭ ʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʪʨʠʤʘʥʦ ʜʘʥʽ ʱʦʜʦ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʤʦʨʬʦʙʽʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʢʦʨʤʦʚʦʾ ʮʽʥʥʦʩʪʽ 

ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. ʆʮʽʥʶʚʘʣʠ ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ ʡ 

ʥʘʩʽʥʥʷ, ʤʘʩʫ 1000 ʥʘʩʽʥʠʥ, ʝʣʝʤʝʥʪʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ (ʤʘʩʘ ʨʦʩʣʠʥʠ, 

ʣʠʩʪʢʽʚ ʽ ʫʢʦʨʦʯʝʥʠʭ ʧʘʛʦʥʽʚ, ʢʽʣʴʢʽʩʪʴ ʧʘʛʦʥʽʚ), ʚʠʩʦʪʫ ʪʨʘʚʦʩʪʦʶ, ʜʦʚʞʠʥʫ 

ʪʘ ʧʨʠʨʽʩʪ ʚʦʣʦʪʽ, ʘ ʪʘʢʦʞ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʩʽʥʘ ʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʧʦʢʘʟʥʠʢʠ 

ʧʦʞʠʚʥʦʩʪʽ, ʟʦʢʨʝʤʘ ɹɽʈ [165, 166]. 

ʂʦʤʧʣʝʢʩʥʘ ʦʮʽʥʢʘ ʜʘʣʘ ʟʤʦʛʫ ʚʠʜʽʣʠʪʠ ʟʨʘʟʢʠ ʟ ʚʠʩʦʢʠʤ ʧʦʪʝʥʮʽʘʣʦʤ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʢʦʨʤʦʚʦʾ ʮʽʥʥʦʩʪʽ ʡ ʩʬʦʨʤʫʚʘʪʠ ʛʨʫʧʠ ʛʝʥʦʪʠʧʽʚ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ [67, 71, 86, 153, 183, 184]. ʈʽʟʥʦʤʘʥʽʪʥʽʩʪʴ 

ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʩʦʨʪʠ, ʤʽʩʮʝʚʽ ʧʦʧʫʣʷʮʽʾ, ʜʠʢʦʨʦʩʣʽ ʬʦʨʤʠ) ʟʘʙʝʟʧʝʯʫʻ 

ʜʦʙʽʨ ʛʝʥʦʪʠʧʽʚ ʽʟ ʧʦʻʜʥʘʥʥʷʤ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʘʜʘʧʪʠʚʥʦʩʪʽ, ʱʦ ʻ 

ʚʠʟʥʘʯʘʣʴʥʠʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʪʘʙʽʣʴʥʠʭ ʩʦʨʪʽʚ ʫ ʤʽʥʣʠʚʠʭ ʢʣʽʤʘʪʠʯʥʠʭ 

ʫʤʦʚʘʭ [86, 96, 109, 112]. 

ɺ ʫʤʦʚʘʭ ʇʝʨʝʜʢʘʨʧʘʪʪʷ ʩʝʣʝʢʮʽʡʥʘ ʮʽʥʥʽʩʪʴ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʦʤʧʣʝʢʩʦʤ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʽ ʘʜʘʧʪʠʚʥʠʭ ʦʟʥʘʢ, ʩʝʨʝʜ 

ʷʢʠʭ ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ ʥʘʣʝʞʠʪʴ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʣʝʥʦʾ ʤʘʩʠ ʪʘ ʥʘʩʽʥʥʷ, 

ʟʠʤʦʩʪʽʡʢʦʩʪʽ, ʪʨʠʚʘʣʦʩʪʽ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ, ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʽʜʨʦʩʪʘʥʥʷ 

ʧʽʩʣʷ ʩʢʦʰʫʚʘʥʥʷ ʪʘ ʝʢʦʣʦʛʽʯʥʽʡ ʧʣʘʩʪʠʯʥʦʩʪʽ. ɺʩʝʙʽʯʥʘ ʦʮʽʥʢʘ ʮʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʻ ʥʝʦʙʭʽʜʥʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʜʦʙʦʨʫ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʟʨʘʟʢʽʚ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʩʝʣʝʢʮʽʡʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ 

ʩʦʨʪʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ, ʧʨʠʜʘʪʥʠʭ ʜʦ ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʩʧʝʮʠʬʽʯʥʠʭ ˇʨʫʥʪʦʚʦ-

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʇʝʨʝʜʢʘʨʧʘʪʪʷ. 

ʇʦʣʴʦʚʽ ʪʘ ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʣʠ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ ʢʦʤʧʣʝʢʩʥʫ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʤʦʨʬʦʙʽʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʽ ʢʦʨʤʦʚʦʾ 

ʮʽʥʥʦʩʪʽ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. ʋ 2011 ʨʦʮʽ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʬʦʨʤ, ʥʘʡʙʽʣʴʰ 

ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʇʝʨʝʜʢʘʨʧʘʪʪʷ, ʟʘʢʣʘʜʝʥʦ 

ʢʦʣʝʢʮʽʡʥʠʡ ʨʦʟʩʘʜʥʠʢ ʽʟ 32 ʟʨʘʟʢʽʚ ʨʽʟʥʦʛʦ ʝʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʽʯʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ. ɼʦ ʩʢʣʘʜʫ ʢʦʣʝʢʮʽʾ ʚʭʦʜʠʣʦ 17 ʜʠʢʦʨʦʩʣʠʭ ʬʦʨʤ (53 %), ʪʨʠ 

ʩʦʨʪʠ ʟʘʢʦʨʜʦʥʥʦʾ ʩʝʣʝʢʮʽʾ (9 %), ʯʦʪʠʨʠ ʩʦʨʪʠ ʫʢʨʘʾʥʩʴʢʦʾ ʩʝʣʝʢʮʽʾ (13 %) ʪʘ 
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ʚʽʩʽʤ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ (25 %). ʉʪʘʥʜʘʨʪʦʤ ʩʣʫʛʫʚʘʚ ʩʦʨʪ ɼʨʦʛʦʙʠʯʘʥʢʘ. 

ʈʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʬʦʨʤʫʻ ʥʘʜʽʡʥʫ ʛʝʥʝʪʠʯʥʫ ʦʩʥʦʚʫ ʜʣʷ 

ʩʝʣʝʢʮʽʾ ʘʜʘʧʪʠʚʥʠʭ ʽ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʛʝʥʦʪʠʧʽʚ ʽʟ ʧʽʜʚʠʱʝʥʦʶ 

ʢʦʨʤʦʚʦʶ ʮʽʥʥʽʩʪʶ (ʨʠʩ. 3.1). 

 

ʈʠʩ. 3.1 ʉʢʣʘʜ  ʢʦʣʝʢʮʽʾ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ ʟʨʘʟʢʽʚ (2011ï

2014 ʨʨ.). 

 

ɺ ʫʤʦʚʘʭ ʇʝʨʝʜʢʘʨʧʘʪʪʷ ʚʽʜʨʦʩʪʘʥʥʷ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʨʦʟʧʦʯʠʥʘʣʦʩʷ 

ʥʘʧʨʠʢʽʥʮʽ ʙʝʨʝʟʥʷ ï ʥʘ ʧʦʯʘʪʢʫ ʢʚʽʪʥʷ. ɯʥʪʝʥʩʠʚʥʠʡ ʨʽʩʪ ʪʨʠʚʘʚ ʜʦ ʬʘʟʠ 

ʮʚʽʪʽʥʥʷ, ʧʽʩʣʷ ʯʦʛʦ ʩʧʦʚʽʣʴʥʶʚʘʚʩʷ. ɺʝʩʥʷʥʽ ʟʘʤʦʨʦʟʢʠ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʣʠ 

ʥʘ ʨʘʥʥʴʦʚʝʛʝʪʫʶʯʽ ʟʨʘʟʢʠ, ʟʫʤʦʚʣʶʶʯʠ ʧʦʜʦʚʞʝʥʥʷ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ. 

ʊʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʾ ʽʩʪʦʪʥʦ ʟʤʽʥʶʚʘʣʘʩʷ ʟʘ ʨʦʢʘʤʠ: ʫ 2012 ʨ. ʚʦʥʘ 

ʩʪʘʥʦʚʠʣʘ 92ï108 ʜʽʙ, ʫ 2013 ʨ. ï 120ï133 ʜʽʙ, ʱʦ ʧʝʨʝʚʠʱʫʚʘʣʦ ʣʽʪʝʨʘʪʫʨʥʽ 

ʧʦʢʘʟʥʠʢʠ (85ï110 ʜʽʙ) ʽ ʙʫʣʦ ʧʦʚôʷʟʘʥʦ ʟ ʥʘʜʤʽʨʥʠʤ ʟʚʦʣʦʞʝʥʥʷʤ ʫ ʧʝʨʽʦʜ 

ʮʚʽʪʽʥʥʷ ʪʘ ʜʦʩʪʠʛʘʥʥʷ ʥʘʩʽʥʥʷ. 

ʆʧʪʠʤʘʣʴʥʠʤʠ ʫʤʦʚʘʤʠ ʜʣʷ ʮʚʽʪʽʥʥʷ ʻ ʪʝʤʧʝʨʘʪʫʨʘ 15ï18 Áʉ ʽ ʚʽʜʥʦʩʥʘ 

ʚʦʣʦʛʽʩʪʴ 60ï80 % [41]; ʤʽʥʽʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʮʚʽʪʽʥʥʷ ï 6ï8 Áʉ, 

ʤʘʢʩʠʤʘʣʴʥʘ ï 22 Áʉ. ʇʝʨʝʚʘʞʥʦ ʚʽʜʤʽʯʘʣʦʩʷ ʨʘʥʢʦʚʝ ʮʚʽʪʽʥʥʷ, ʭʦʯʘ ʦʢʨʝʤʽ 

ʟʨʘʟʢʠ ʮʚʽʣʠ ʫ ʚʝʯʽʨʥʽ ʛʦʜʠʥʠ [26, 33]. 

25%

13%

9%

53%
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ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʨʠʨʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ (2012ï2014 ʨʨ.) ʟʨʘʟʢʠ 

ʨʦʟʧʦʜʽʣʝʥʦ ʥʘ ʨʘʥʥʴʦʩʪʠʛʣʽ (104ï107 ʜʽʙ), ʩʝʨʝʜʥʴʦʩʪʠʛʣʽ (112ï114 ʜʽʙ) ʪʘ 

ʧʽʟʥʴʦʩʪʠʛʣʽ (125 ʜʽʙ). ʊʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʚʘʨʽʶʚʘʣʘ ʚ ʤʝʞʘʭ 

17ï19 ʜʽʙ ʟʘʣʝʞʥʦ ʚʽʜ ʛʨʫʧʠ ʩʪʠʛʣʦʩʪʽ (ʨʠʩ. 3.2). 

 

 

  

ʈʠʩ. 3.2 ʇʦʨʽʚʥʷʥʥʷ ʝʪʘʧʫ ʚʠʢʦʣʦʰʫʚʘʥʥʷ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʩʦʨʪʫ 

ɼʨʦʛʦʙʠʯʘʥʢʘ (ʩʝʨʝʜʥʴʦʩʪʠʛʣʠʡ) ʪʘ ʟʨʘʟʢʘ ɼʇ 292 (ʧʽʟʥʴʦʩʪʠʛʣʠʡ)   

 

ʋʩʽ ʟʨʘʟʢʠ ʚʽʜʟʥʘʯʘʣʠʩʷ ʚʠʩʦʢʦʶ ʟʠʤʦʩʪʽʡʢʽʩʪʶ; ʚʠʧʘʜʘʥʥʷ ʨʦʩʣʠʥ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʥʽ ʟʘ ʢʦʨʤʦʚʦʛʦ, ʥʽ ʟʘ ʥʘʩʽʥʥʻʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʝʨʽʦʜ ʚʠʨʦʱʫʚʘʥʥʷ ʥʘʩʽʥʥʷ ʚ ʫʤʦʚʘʭ ʇʝʨʝʜʢʘʨʧʘʪʪʷ 

ʩʪʘʥʦʚʠʚ 107ï123 ʜʦʙʠ. 

ʇʝʨʝʜ ʟʙʠʨʘʥʥʷʤ ʱʦʨʽʯʥʦ ʧʨʦʚʦʜʠʣʠ ʙʽʦʤʝʪʨʠʯʥʽ ʚʠʤʽʨʠ. ʉʝʨʝʜʥʷ 

ʚʠʩʦʪʘ ʨʦʩʣʠʥ ʟʘ ʪʨʠ ʨʦʢʠ ʚʘʨʽʶʚʘʣʘ ʚʽʜ 81 ʜʦ 139 ʩʤ ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʧʨʷʤʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʧʦʛʦʜʥʠʭ ʫʤʦʚ. ɼʦʚʞʠʥʘ ʚʦʣʦʪʽ ʩʪʘʥʦʚʠʣʘ 8ï20 ʩʤ, 

ʚʝʛʝʪʘʪʠʚʥʠʭ ʧʘʛʦʥʽʚ ï 13ï69 ʩʤ, ʩʪʝʙʣʦʚʠʭ ʣʠʩʪʢʽʚ ï 20ï27 ʩʤ. ʋ 

ʢʦʣʝʢʮʽʡʥʦʤʫ ʨʦʟʩʘʜʥʠʢʫ ʪʘʢʦʞ ʦʮʽʥʶʚʘʣʠ ʝʣʝʤʝʥʪʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʪʘ 

ʧʦʩʽʚʥʽ ʷʢʦʩʪʽ ʥʘʩʽʥʥʷ (ʪʘʙʣ. 3.1). 
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ʊʘʙʣʠʮʷ 3.1 

ʄʦʨʬʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʽ ʩʪʨʫʢʪʫʨʘ ʚʨʦʞʘʶ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ 

(2012ï2014 ʨʨ.) 

ʉʦʨʪ, ʩʝʣʝʢʮʽʡʥʠʡ 

ʟʨʘʟʦʢ 
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ʘ
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ʘ
ʩ
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ʥ
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ʥ
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ɽ
ʥ
ʝ
ʨ
ʛ
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ʷ

 ʧ
ʨ
ʦ
ʨ
ʦ
ʩ
ʪ
ʘ
ʥ
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ʷ
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ʘ
ʩ
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ʥ
ʥ
ʷ
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%

 

ʉ
ʭ
ʦ
ʞ
ʽ
ʩ
ʪ
ʴ
 
ʥ
ʘ
ʩ
ʽ
ʥ
ʥ
ʷ
,
 
%

 

ɼʨʦʛʦʙʠʯʘʥʢʘ ï St 113 295 106 16 266 221 1,08 63,7 89,3 

ˉ 343  113 305 106 14 249 203 1,10 65,7 82,7 

ˉ 267  113 297 105 14 226 195 1,10 70,3 77,0 

ˉ 50  112 289 106 14 280 234 1,09 60,3 72,7 

ˉ 269  112 306 103 15 329 273 1,12 71,3 81,7 

ˉ  126   112 348 107 14 284 223 1,17 59,0 65,7 

ʂʠʾʚʩʴʢʘ ʧʽʟʥʷ 112 359 106 14 249 196 1,16 72,3 88,7 

ɼʇ  277  112 335 107 15 321 257 1,12 71,7 73,7 

ɼʇ  280  112 272 107 14 294 233 1,11 54,3 83,3 

ɼʇ  356  112 330 109 14 258 200 1,05 68,0 86,3 

ɼʇ 75  112 330 108 13 235 179 1,12 75,0 90,3 

Zeke  112 358 107 14 241 186 1,14 76,3 86,7 

ɼʇ 354  113 331 109 15 287 220 1,11 69,0 86,3 

ɼʇ 357  112 337 107 15 276 199 1,10 83,0 77,3 

ɼʇ 361  112 329 108 14 236 179 1,12 78,7 77,3 

ɼʇ 362  112 314 111 15 328 265 1,07 77,3 71,3 

ɼʇ 363  112 310 108 14 292 224 1,02 63,3 88,3 

Reda  112 288 113 14 300 243 1,09 62,0 77,7 

ɼʇ  328  112 315 110 14 233 157 1,12 63,3 85,7 

Cambila  112 324 109 15 298 225 1,13 55,7 64,7 

ɼʇ 236    113 309 112 15 330 251 1,15 65,7 87,0 

ˉ  109  113 353 116 14 289 212 1,04 65,3 70,3 

ˉ  245  107 362 111 14 268 199 1,13 84,7 88,0 

ˉ  337  112 327 109 14 249 187 1,12 69,3 82,0 

ɼʇ 292    125 298 108 14 297 226 1,10 81,0 85,7 

ɼʇ 293    114 308 103 14 284 202 1,17 65,0 80,7 

ɼʇ  290   104 278 104 14 260 185 1,14 67,7 90,3 

ʆʣʝʰʢʘ 14 105 294 109 14 245 169 1,16 56,7 79,3 

ʍʝʨʩʦʥʩʴʢʘ ʨʘʥʥʷ 1 104 287 119 13 212 149 1,10 67,3 78,0 

ɼʇ 380  112 325 110 14 223 147 1,17 69,7 86,3 

ɼʇ 382  112 354 108 14 233 159 1,15 59,0 72,7 

ɼʇ 384 112 364 110 13 249 176 1,07 69,0 80,7 
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ʅʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʽʩʪʦʪʥʫ ʤʽʥʣʠʚʽʩʪʴ ʩʝʣʝʢʮʽʡʥʠʭ 

ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘ ʪʨʠʚʘʣʽʩʪʶ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ, 

ʤʦʨʬʦʙʽʦʤʝʪʨʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʛʝʥʝʨʘʪʠʚʥʠʭ ʦʨʛʘʥʽʚ ʽ ʥʘʩʽʥʥʻʚʦʶ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ. ʋ ʙʽʣʴʰʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʪʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʡʥʦʛʦ 

ʧʝʨʽʦʜʫ ʩʪʘʥʦʚʠʣʘ 112ï113 ʜʽʙ, ʚʦʜʥʦʯʘʩ ʦʢʨʝʤʽ ʛʝʥʦʪʠʧʠ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ 

ʩʢʦʨʦʯʝʥʠʤ (104ï107 ʜʽʙ) ʘʙʦ ʧʦʜʦʚʞʝʥʠʤ (ʜʦ 125 ʜʽʙ) ʧʝʨʽʦʜʦʤ ʨʦʟʚʠʪʢʫ. 

ʂʽʣʴʢʽʩʪʴ ʛʝʥʝʨʘʪʠʚʥʠʭ ʩʪʝʙʝʣ ʚʘʨʽʶʚʘʣʘ ʚʽʜ 272 ʜʦ 364 ʰʪ./ʤĮ, ʚʠʩʦʪʘ 

ʛʝʥʝʨʘʪʠʚʥʠʭ ʩʪʝʙʝʣ ï ʚʽʜ 103 ʜʦ 119 ʩʤ, ʘ ʜʦʚʞʠʥʘ ʚʦʣʦʪʽ ʧʝʨʝʚʘʞʥʦ 

ʧʝʨʝʙʫʚʘʣʘ ʚ ʤʝʞʘʭ 14ï15 ʩʤ. ʂʽʣʴʢʽʩʪʴ ʥʘʩʽʥʠʥ ʫ ʦʜʥʽʡ ʚʦʣʦʪʽ ʟʤʽʥʶʚʘʣʘʩʷ 

ʚʽʜ 212 ʜʦ 330 ʰʪ., ʤʘʩʘ ʥʘʩʽʥʥʷ ʟ ʦʜʥʽʻʾ ʚʦʣʦʪʽ ï ʚʽʜ 147 ʜʦ 273 ʤʛ, ʪʦʜʽ ʷʢ 

ʤʘʩʘ 1000 ʥʘʩʽʥʠʥ ʩʪʘʥʦʚʠʣʘ 1,02ï1,17 ʛ. ɽʥʝʨʛʽʷ ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ 

ʢʦʣʠʚʘʣʘʩʷ ʚ ʤʝʞʘʭ 54,3ï84,7 %, ʘ ʩʭʦʞʽʩʪʴ ï 64,7ï90,3 %, ʱʦ ʜʘʣʦ ʟʤʦʛʫ 

ʚʠʦʢʨʝʤʠʪʠ ʟʨʘʟʢʠ ʟ ʧʽʜʚʠʱʝʥʠʤʠ ʧʦʩʽʚʥʠʤʠ ʷʢʦʩʪʷʤʠ ʪʘ ʥʘʩʽʥʥʻʚʦʶ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ. 

 ʅʘ ʦʩʥʦʚʽ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʪʨʠʚʘʣʦʩʪʽ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ, 

ʤʦʨʬʦʙʽʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʛʝʥʝʨʘʪʠʚʥʠʭ ʦʨʛʘʥʽʚ, ʥʘʩʽʥʥʻʚʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʧʦʩʽʚʥʠʭ ʷʢʦʩʪʝʡ ʥʘʩʽʥʥʷ ʚʠʜʽʣʝʥʦ ʧʝʨʩʧʝʢʪʠʚʥʽ 

ʩʝʣʝʢʮʽʡʥʽ ʟʨʘʟʢʠ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. ɿʦʢʨʝʤʘ, ʟʨʘʟʢʠ ˉ 269, ɼʇ 277, ɼʇ 236 ʽ 

ɼʇ 362 ʧʦʻʜʥʫʚʘʣʠ ʧʽʜʚʠʱʝʥʫ ʢʽʣʴʢʽʩʪʴ ʥʘʩʽʥʠʥ ʫ ʚʦʣʦʪʽ (321ï330 ʰʪ.) ʽʟ 

ʚʠʩʦʢʦʶ ʤʘʩʦʶ ʥʘʩʽʥʥʷ ʟ ʦʜʥʽʻʾ ʚʦʣʦʪʽ (251ï273 ʤʛ). ɿʨʘʟʦʢ ˉ 245 ʚʠʨʽʟʥʷʚʩʷ 

ʩʢʦʨʦʯʝʥʠʤ ʚʝʛʝʪʘʮʽʡʥʠʤ ʧʝʨʽʦʜʦʤ (107 ʜʽʙ) ʽ ʥʘʡʚʠʱʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʝʥʝʨʛʽʾ ʧʨʦʨʦʩʪʘʥʥʷ (84,7 %) ʪʘ ʩʭʦʞʦʩʪʽ ʥʘʩʽʥʥʷ (88,0 %). ɿʨʘʟʢʠ ʂʠʾʚʩʴʢʘ 

ʧʽʟʥʷ, ɼʇ 75 ʽ Zeke ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʚʠʩʦʢʦʶ ʱʽʣʴʥʽʩʪʶ ʛʝʥʝʨʘʪʠʚʥʠʭ 

ʩʪʝʙʝʣ ʽ ʩʪʘʙʽʣʴʥʦ ʚʠʩʦʢʦʶ ʩʭʦʞʽʩʪʶ ʥʘʩʽʥʥʷ (86,7ï90,3 %). ɿʘ ʧʦʢʘʟʥʠʢʦʤ 

ʤʘʩʠ 1000 ʥʘʩʽʥʠʥ ʷʢ ʜʞʝʨʝʣʘ ʢʨʫʧʥʦʥʘʩʽʥʥʦʩʪʽ ʜʦʮʽʣʴʥʦ ʚʽʜʟʥʘʯʠʪʠ ʟʨʘʟʢʠ 

ˉ 126, ʆʣʝʰʢʘ 14, ɼʇ 293 ʽ ɼʇ 380. ɺʠʜʽʣʝʥʽ ʟʨʘʟʢʠ ʩʪʘʥʦʚʣʷʪʴ ʧʨʘʢʪʠʯʥʠʡ 

ʽʥʪʝʨʝʩ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʝʣʝʢʮʽʾ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ 

ʥʘʩʽʥʥʻʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʘʜʘʧʪʠʚʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʇʝʨʝʜʢʘʨʧʘʪʪʷ. 

ɿʘ ʜʘʥʠʤʠ ʪʘʙʣ. 3.2, ʩʝʣʝʢʮʽʡʥʽ ʟʨʘʟʢʠ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʨʽʟʥʠʤ ʨʽʚʥʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʝʣʝʥʦʾ ʤʘʩʠ, ʩʫʭʦʾ 
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ʨʝʯʦʚʠʥʠ ʪʘ ʥʘʩʽʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟʽ ʩʪʘʥʜʘʨʪʦʤ ɼʨʦʛʦʙʠʯʘʥʢʘ. ʋʨʦʞʘʡʥʽʩʪʴ 

ʟʝʣʝʥʦʾ ʤʘʩʠ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʢʦʣʠʚʘʣʘʩʷ ʚʽʜ 27,3 ʜʦ 33,2 ʪ/ʛʘ. 

ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʛʝʥʦʪʠʧʽʚ ʧʝʨʝʚʠʱʫʚʘʣʘ ʩʪʘʥʜʘʨʪ ʥʘ 3,1ï12,9 %, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭ ʚʠʩʦʢʠʡ ʧʦʪʝʥʮʽʘʣ ʢʦʨʤʦʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚ ʫʤʦʚʘʭ 

ʇʝʨʝʜʢʘʨʧʘʪʪʷ. ʄʘʢʩʠʤʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʣʝʥʦʾ ʤʘʩʠ ʚʽʜʤʽʯʝʥʦ 

ʫ ʟʨʘʟʢʽʚ ˉ 343, ˉ 50, ˉ 269, ʆʣʝʰʢʘ 14 ʪʘ ɼʇ 290. 

ʊʘʙʣʠʮʷ 3.2 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʮʽʥʥʽ ʦʟʥʘʢʠ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ 

 (2012ï2014 ʨʨ.) 

ʉʦʨʪ, ʩʝʣʝʢʮʽʡʥʠʡ 

ʟʨʘʟʦʢ 
ɿʝʣʝʥʘ ʤʘʩʘ ʉʫʭʘ ʨʝʯʦʚʠʥʘ ʅʘʩʽʥʥʷ 

ʪ/ʛʘ Ñ ʜʦ St ʪ/ʛʘ Ñ ʜʦ St ʪ/ʛʘ Ñ ʜʦ St 

ɼʨʦʛʦʙʠʯʘʥʢʘ ï St 29,4 - 6,52 - 0,533 - 

ˉ 343 33,2 +3,8 6,41 -0,11 0,567 +0,034 

ˉ 267 31,3 +1,9 7,13 +0,61 0,633 +0,100 

ˉ 50 32,7 +3,3 7,16 +0,64 0,517 -0,016 

ˉ 269 32,7 +3,3 5,93 -0,59 0,661 +0,128 

ˉ  126 29,7 +0,3 8,11 +1,59 0,683 +0,150 

ʂʠʾʚʩʴʢʘ ʧʽʟʥʷ 32,0 +2,6 6,85 +0,33 0,550 +0,017 

ɼʇ  277 27,8 -1,6 7,49 +0,97 0,667 +0,134 

ɼʇ  280 28,1 -1,3 5,93 -0,59 0,583 +0,050 

ɼʇ  356 29,3 -0,1 5,99 -0,53 0,533 0 

ɼʇ 75 30,0 +0,6 6,21 -0,31 0,417 -0,116 

Zeke 29,8 +0,4 7,00 +0,48 0,567 +0,034 

ɼʇ 354 30,7 +1,3 6,39 -0,13 0,293 -0,240 

ɼʇ 357 28,7 -0,7 5,52 -1,0 0,383 -0,150 

ɼʇ 361 29,1 -0,3 6,91 +0,39 0,450 -0,083 

ɼʇ 362 30,7 +1,3 6,51 -0,01 0,400 -0,133 

ɼʇ 363 30,7 +1,3 6,15 -0,37 0,400 -0,133 

Reda 28,3 -1,1 6,23 -0,29 0,467 -0,066 

ɼʇ  328 27,3 -2,1 5,05 -1,47 0,633 +0,100 

Cambila 29,2 -0,2 6,38 -0,14 0,600 +0,067 

ɼʇ 236 31,0 +1,6 6,41 -0,11 0,450 -0,083 

ˉ  109 29,3 -0,1 7,03 +0,51 0,400 -0,133 

ˉ  245 31,3 +1,9 7,05 +0,53 0,700 +0,167 

ˉ  337 30,7 +1,3 7,18 +0,66 0,533 0 

ɼʇ 292 31,3 +1,9 7,00 +0,48 0,317 -0,216 

ɼʇ 293 31,7 +2,3 7,03 +0,51 0,400 -0,133 

ɼʇ  290 32,0 +2,6 7,47 +0,95 0,500 -0,033 

ʆʣʝʰʢʘ 14 32,1 +2,7 6,79 +0,27 0,633 +0,100 

ʍʝʨʩʦʥʩʴʢʘ ʨʘʥʥʷ 1 29,3 -0,1 5,89 -0,63 0,583 +0,050 

ɼʇ 380 30,3 +0,9 6,98 +0,46 0,550 +0,017 

ɼʇ 382 31,0 +1,6 7,34 +0,82 0,483 -0,050 

ɼʇ 384 30,3 +0,9 6,58 +0,06 0,500 -0,033 
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ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʘʛʘʪʦʨʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʢʦʣʝʢʮʽʡʥʦʤʫ ʨʦʟʩʘʜʥʠʢʫ 

ʧʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʫ ʦʮʽʥʢʫ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʦʨʪʫ-ʩʪʘʥʜʘʨʪʫ 

ɼʨʦʛʦʙʠʯʘʥʢʘ (ʩʝʨʝʜʥʽ ʜʘʥʽ 2012ï2014 ʨʨ.). ɺʩʪʘʥʦʚʣʝʥʦ ʩʫʪʪʻʚʫ ʛʝʥʦʪʠʧʦʚʫ 

ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʟʘ ʨʽʚʥʝʤ ʬʦʨʤʫʚʘʥʥʷ ʟʝʣʝʥʦʾ ʤʘʩʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʥʘʷʚʥʽʩʪʴ ʩʧʘʜʢʦʚʦ ʟʫʤʦʚʣʝʥʦʾ ʤʽʥʣʠʚʦʩʪʽ ʦʟʥʘʢʠ. 

ʋʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ ʚʘʨʽʶʚʘʣʘ ʚ ʤʝʞʘʭ 27,3ï33,2 ʪ/ʛʘ (xↄ = 30,4 

ʪ/ʛʘ), ʧʨʠʯʦʤʫ ʙʽʣʴʰʽʩʪʴ ʟʨʘʟʢʽʚ ʧʝʨʝʚʠʱʫʚʘʣʠ ʩʪʘʥʜʘʨʪ (29,4 ʪ/ʛʘ) ʥʘ 0,3ï3,8 

ʪ/ʛʘ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʾʭ ʧʽʜʚʠʱʝʥʠʡ ʙʽʦʧʨʦʜʫʢʮʽʡʥʠʡ ʧʦʪʝʥʮʽʘʣ. ʋʨʦʞʘʡʥʽʩʪʴ 

ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʩʪʘʥʦʚʠʣʘ 5,05ï8,11 ʪ/ʛʘ (xↄ = 6,67 ʪ/ʛʘ); ʧʝʨʝʚʠʱʝʥʥʷ 

ʩʪʘʥʜʘʨʪʫ (6,52 ʪ/ʛʘ) ʥʘ 0,27ï1,59 ʪ/ʛʘ ʟʘʩʚʽʜʯʫʻ ʟʜʘʪʥʽʩʪʴ ʦʢʨʝʤʠʭ ʛʝʥʦʪʠʧʽʚ 

ʜʦ ʝʬʝʢʪʠʚʥʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʙʽʦʤʘʩʠ ʚ ʫʤʦʚʘʭ ʇʝʨʝʜʢʘʨʧʘʪʪʷ. 

ʅʘʩʽʥʥʻʚʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ ʰʠʨʰʦʶ ʘʤʧʣʽʪʫʜʦʶ 

ʚʘʨʽʶʚʘʥʥʷ (0,293ï0,700 ʪ/ʛʘ; xↄ = 0,515 ʪ/ʛʘ) ʽ ʚʠʱʠʤ ʨʽʚʥʝʤ ʤʽʥʣʠʚʦʩʪʽ (V = 

21,9 %) ʧʦʨʽʚʥʷʥʦ ʟ ʚʝʛʝʪʘʪʠʚʥʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ (V = 5,1ï9,9 %). ʎʝ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʥʠʡ ʨʝʟʝʨʚ ʩʝʣʝʢʮʽʡʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʤʦʞʣʠʚʽʩʪʴ 

ʝʬʝʢʪʠʚʥʦʛʦ ʜʦʙʦʨʫ ʛʝʥʦʪʠʧʽʚ ʽʟ ʧʽʜʚʠʱʝʥʠʤ ʨʝʧʨʦʜʫʢʪʠʚʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ. 

ɺʠʷʚʣʝʥʘ ʚʥʫʪʨʽʰʥʴʦʢʦʣʝʢʮʽʡʥʘ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʬʦʨʤʫʻ ʥʘʜʽʡʥʫ ʦʩʥʦʚʫ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʧʦʻʜʥʘʥʥʷʤ ʚʠʩʦʢʦʾ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ 

ʘʜʘʧʪʠʚʥʦʩʪʽ ʜʦ ʫʤʦʚ ʨʝʛʽʦʥʫ. ɺʘʞʣʠʚʦ, ʱʦ ʯʘʩʪʠʥʘ ʟʨʘʟʢʽʚ ʧʦʻʜʥʫʚʘʣʘ 

ʧʽʜʚʠʱʝʥʫ ʚʝʛʝʪʘʪʠʚʥʫ ʪʘ ʥʘʩʽʥʥʻʚʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʱʦ ʻ ʦʩʦʙʣʠʚʦ ʮʽʥʥʠʤ 

ʜʣʷ ʩʝʣʝʢʮʽʾ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʩʦʨʪʽʚ ʢʦʨʤʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʋʟʘʛʘʣʴʥʝʥʽ 

ʩʪʘʪʠʩʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʤʽʥʣʠʚʦʩʪʽ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʣʝʥʦʾ ʤʘʩʠ, ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ 

ʪʘ ʥʘʩʽʥʥʻʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʫ 2012ï2014 ʨʨ. ʥʘʚʝʜʝʥʦ ʚ 

ʜʦʜʘʪʢʫ ɻ1. 

ɺʦʜʥʦʯʘʩ ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʚʨʦʞʘʡʥʦʩʪʽ ʥʝ ʧʦʚʥʽʩʪʶ ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʛʦʩʧʦʜʘʨʩʴʢʫ ʮʽʥʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʢʦʨʤʫ. ʊʦʤʫ ʥʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʜʦʩʣʽʜʞʝʥʴ ʩʪʘʣʘ ʦʮʽʥʢʘ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʪʘ 

ʧʦʞʠʚʥʦʩʪʽ, ʟʦʢʨʝʤʘ ʚʤʽʩʪʫ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ ʷʢ ʢʣʶʯʦʚʦʛʦ ʽʥʜʠʢʘʪʦʨʘ 

ʢʦʨʤʦʚʦʾ ʮʽʥʥʦʩʪʽ. 
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ɿʘ ʜʘʥʠʤʠ ʪʘʙʣ. 3.3, ʚʤʽʩʪ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ ʚ ʘʙʩʦʣʶʪʥʦ ʩʫʭʽʡ ʨʝʯʦʚʠʥʽ 

(2012ï2013 ʨʨ.) ʽʩʪʦʪʥʦ ʟʘʣʝʞʘʚ ʷʢ ʚʽʜ ʛʝʥʦʪʠʧʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʪʘʢ ʽ ʚʽʜ 

ʫʤʦʚ ʨʦʢʫ. ʉʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʫ ʩʪʘʥʜʘʨʪʫ ɼʨʦʛʦʙʠʯʘʥʢʘ ʩʪʘʥʦʚʠʚ 9,35 % ʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʷʢ ʙʘʟʦʚʠʡ ʨʽʚʝʥʴ ʜʣʷ ʧʦʨʽʚʥʷʣʴʥʦʾ ʦʮʽʥʢʠ ʩʝʣʝʢʮʽʡʥʠʭ 

ʟʨʘʟʢʽʚ. 

ʊʘʙʣʠʮʷ 3.3 

ɺʤʽʩʪ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ ʚ ʩʫʭʽʡ ʨʝʯʦʚʠʥʽ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ 

 (2012ï2013 ʨʨ.), % 

ʉʦʨʪ, ʩʝʣʝʢʮʽʡʥʠʡ ʟʨʘʟʦʢ  ʈʦʢʠ  

ʉʝʨʝʜʥʽʡ 2012 2013 

ɼʨʦʛʦʙʠʯʘʥʢʘ ï St 9,5 9,2 9,35 

ˉ 343 10,8 9,5 10,2 

ˉ 267 11,8 10,3 11,1 

ˉ 50 9,5 9,0 9,25 

ˉ 269 11,5 10,1 10,8 

ˉ  126 10,7 10,1 10,4 

ʂʠʾʚʩʴʢʘ ʧʽʟʥʷ 9,4 9,2 9,3 

ɼʇ  277 9,2 9,0 9,1 

ɼʇ  280 10,4 10,2 10,3 

ɼʇ  356 9,6 9,2 9,4 

ɼʇ 75 9,7 9,5 9,6 

Zeke 9,6 9,1 9,35 

ɼʇ 354 8,9 8,3 8,6 

ɼʇ 357 9,1 8,0 8,6 

ɼʇ 361 7,5 6,7 7,1 

ɼʇ 362 10,5 9,7 10,1 

ɼʇ 363 9,2 9,0 9,1 

Reda 15,0 12,1 13,6 

ɼʇ  328 8,9 8,3 8,6 

Cambila 11,6 11,0 11,3 

ɼʇ 236 10,4 10,3 10,35 

ˉ  109 9,7 9,5 9,6 

ˉ  245 7,9 7,5 7,7 

ˉ  337 9,1 8,7 8,9 

ɼʇ 292 13,1 11,5 12,3 

ɼʇ 293 9,1 8,4 8,8 

ɼʇ  290 10,4 10,0 10,2 

ʆʣʝʰʢʘ 14 8,9 6,5 7,7 

ʍʝʨʩʦʥʩʴʢʘ ʨʘʥʥʷ 1 10,8 10,2 10,5 

ɼʇ 380 10,6 10,5 10,55 

ɼʇ 382 9,1 8,9 9,0 

ɼʇ 384 12,1 11,7 11,9 

 

ʋ ʙʽʣʴʰʦʩʪʽ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʩʝʨʝʜʥʽʡ ʚʤʽʩʪ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ ʚ 
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ʘʙʩʦʣʶʪʥʦ ʩʫʭʽʡ ʨʝʯʦʚʠʥʽ ʩʪʘʥʦʚʠʚ 8,6ï11,3 %, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʪʠʧʦʚʠʤ 

ʧʦʢʘʟʥʠʢʘʤ ʢʦʨʤʦʚʦʾ ʮʽʥʥʦʩʪʽ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. ʇʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ ʧʨʦʪʝʾʥʫ 

(ʧʦʥʘʜ 10,0 %) ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʟʨʘʟʢʽʚ ˉ 267, ˉ 269, ˉ 126, ˉ 280, ɼʇ 362, 

Cambila, ɼʇ 236, ɼʇ 290, ʍʝʨʩʦʥʩʴʢʘ ʨʘʥʥʷ 1 ʪʘ ɼʇ 380, ʷʢʽ ʧʝʨʝʚʠʱʫʚʘʣʠ 

ʩʪʘʥʜʘʨʪ ʥʘ 0,8ï1,8 %, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭ ʧʦʪʝʥʮʽʘʣ ʷʢ ʜʞʝʨʝʣ ʧʦʢʨʘʱʝʥʦʾ 

ʷʢʦʩʪʽ ʢʦʨʤʫ. 

ɺʦʜʥʦʯʘʩ ʦʢʨʝʤʽ ʛʝʥʦʪʠʧʠ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʟʥʠʞʝʥʠʤ ʚʤʽʩʪʦʤ 

ʧʨʦʪʝʾʥʫ (7,1ï7,7 %), ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʥʘʷʚʥʽʩʪʴ ʽʩʪʦʪʥʦʾ ʛʝʥʦʪʠʧʦʚʦʾ 

ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʢʦʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘ ʮʽʻʶ ʦʟʥʘʢʦʶ. ʇʦʢʘʟʥʠʢʠ ʧʨʦʪʝʾʥʫ 

ʚʠʷʚʠʣʠ ʤʽʞʨʽʯʥʫ ʤʽʥʣʠʚʽʩʪʴ, ʟʫʤʦʚʣʝʥʫ ʫʤʦʚʘʤʠ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ, 

ʧʨʦʪʝ ʫ ʙʽʣʴʰʦʩʪʽ ʟʨʘʟʢʽʚ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʚʽʜʥʦʩʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʡʦʛʦ 

ʥʘʢʦʧʠʯʝʥʥʷ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʢʨʠʪʝʨʽʻʤ ʩʝʣʝʢʮʽʡʥʦʛʦ ʜʦʙʦʨʫ. 

ʅʘʡʚʠʱʠʡ ʚʤʽʩʪ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʟʨʘʟʢʘ Reda (13,6 %), 

ʷʢʠʡ ʩʫʪʪʻʚʦ ʧʝʨʝʚʠʱʫʚʘʚ ʩʪʘʥʜʘʨʪ. ɺʠʩʦʢʦʧʨʦʪʝʾʥʦʚʠʤʠ ʪʘʢʦʞ ʙʫʣʠ ɼʇ 292 

(12,3 %), ɼʇ 384 (11,9 %), Cambila (11,3 %), ˉ 267 (11,1 %) ʪʘ ˉ 269 (10,8 

%). ʉʪʘʙʽʣʴʥʦ ʧʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ ʧʨʦʪʝʾʥʫ ʚ ʦʙʠʜʚʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ 

ʚʽʜʟʥʘʯʝʥʦ ʫ ɼʇ 380, ʍʝʨʩʦʥʩʴʢʘ ʨʘʥʥʷ 1, ˉ 126 ʪʘ ɼʇ 290, ʱʦ ʧʽʜʚʠʱʫʻ ʾʭ 

ʩʝʣʝʢʮʽʡʥʫ ʮʽʥʥʽʩʪʴ ʜʣʷ ʫʤʦʚ ʇʝʨʝʜʢʘʨʧʘʪʪʷ. ʈʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʜʦʙʦʨʫ ʛʝʥʦʪʠʧʽʚ ʽʟ ʧʦʻʜʥʘʥʥʷʤ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ 

ʧʽʜʚʠʱʝʥʦʾ ʢʦʨʤʦʚʦʾ ʷʢʦʩʪʽ, ʱʦ ʻ ʢʣʶʯʦʚʠʤ ʥʘʧʨʷʤʦʤ ʩʝʣʝʢʮʽʾ ʛʨʷʩʪʠʮʽ 

ʟʙʽʨʥʦʾ ʢʦʨʤʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

ʋ 2014 ʨ. ʟʘʢʣʘʜʝʥʦ ʢʦʣʝʢʮʽʡʥʠʡ ʨʦʟʩʘʜʥʠʢ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ, ʜʦ ʷʢʦʛʦ 

ʚʢʣʶʯʝʥʦ 18 ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʨʽʟʥʦʛʦ ʝʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ: 

14 ï ʽʟ ʃʠʪʦʚʩʴʢʦʛʦ ʮʝʥʪʨʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʘ ʣʽʩʦʚʠʭ ʥʘʫʢ (ʤ. 

ɼʦʪʥʫʚʘ) ʪʘ 4 ï ʟ ʋʢʨʘʾʥʠ. ʉʪʘʥʜʘʨʪʦʤ ʩʣʫʛʫʚʘʚ ʩʦʨʪ ʄʘʨʽʯʢʘ. ʆʮʽʥʶʚʘʥʥʷ 

ʧʨʦʚʦʜʠʣʠ ʟʘ ʢʦʤʧʣʝʢʩʦʤ ʧʦʢʘʟʥʠʢʽʚ ʥʘʩʽʥʥʻʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, 

ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʽ ʢʦʨʤʦʚʦʾ ʮʽʥʥʦʩʪʽ (ʩʝʨʝʜʥʻ ʟʘ 2015ï2017 ʨʨ.). 

ɼʘʥʽ ʪʘʙʣ. 3.4 ʟʘʩʚʽʜʯʠʣʠ ʟʥʘʯʥʫ ʛʝʥʦʪʠʧʦʚʫ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʟʘ 

ʢʽʣʴʢʽʩʪʶ ʥʘʩʽʥʠʥ ʫ ʚʦʣʦʪʽ (170ï348 ʰʪ.), ʤʘʩʦʶ ʥʘʩʽʥʥʷ ʟ ʚʦʣʦʪʽ (0,21ï0,36 

ʛ), ʤʘʩʦʶ 1000 ʥʘʩʽʥʠʥ (0,95ï1,22 ʛ) ʪʘ ʫʨʦʞʘʡʥʽʩʪʶ ʥʘʩʽʥʥʷ (0,205ï0,645 
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ʪ/ʛʘ). ʅʘʡʚʠʱʫ ʥʘʩʽʥʥʻʚʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʬʦʨʤʫʚʘʣʠ ʟʨʘʟʢʠ Velinta (0,645 

ʪ/ʛʘ), ˉ 2076 (0,580 ʪ/ʛʘ), Dainava (0,557 ʪ/ʛʘ) ʪʘ ˉ 2751 (0,512 ʪ/ʛʘ), ʱʦ 

ʧʝʨʝʚʠʱʫʚʘʣʠ ʘʙʦ ʚʽʜʧʦʚʽʜʘʣʠ ʩʪʘʥʜʘʨʪʫ (0,479 ʪ/ʛʘ), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭ 

ʚʠʩʦʢʠʡ ʨʝʧʨʦʜʫʢʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ. 

ʊʘʙʣʠʮʷ 3.4 

ʅʘʩʽʥʥʻʚʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ 

(2015ï2017 ʨʨ.) 

ʉʦʨʪ, 

ʩʝʣʝʢʮʽʡʥʠʡ 

ʟʨʘʟʦʢ 

ʂʽʣʴʢʽʩʪʴ 

ʥʘʩʽʥʠʥ ʫ 

ʚʦʣʦʪʽ, ʰʪ. 

ʄʘʩʘ ʥʘʩʽʥʥʷ 

ʟ ʚʦʣʦʪʽ, ʛ. 

ʄʘʩʘ 1000 

ʥʘʩʽʥʠʥ, ʛ. 
ʅʘʩʽʥʥʷ 

ʪ/ʛʘ Ñ ʜʦ St 

ʄʘʨʽʯʢʘ (St) 278 0,26 0,83 0,479 - 

ˉ 2078 314 0,29 0,85 0,365 -0,114 

Asta 248 0,28 1,13 0,340 -0,139 

Dainava 272 0,34 1,19 0,557 +0,078 

ˉ 2089 170 0,21 1,11 0,495 +0,016 

ˉ 2069 195 0,25 1,02 0,205 -0,274 

ˉ 2076 288 0,35 1,17 0,580 +0,101 

ɸukstuole 248 0,27 0,97 0,505 +0,026 

Anksta 195 0,25 1,19 0,305 -0,174 

Velinta 272 0,34 1,15 0,645 +0,166 

ˉ 1308 193 0,26 1,22 0,535 +0,056 

ˉ 1260 265 0,30 1,17 0,220 -0,279 

ˉ  1956 177 0,22 1,21 0,280 -0,199 

ˉ 3076 284 0,29 1,14 0,465 -0,014 

ˉ 1524 310 0,33 0,98 0,490 +0,011 

ˉ 883 348 0,36 0,95 0,390 -0,089 

ˉ 912 288 0,31 1,20 0,479 0 

 ˉ 2751  265 0,31 1,09 0,512 +0,033 

 

ʅʠʞʯʽ ʧʦʢʘʟʥʠʢʠ ʫ ʟʨʘʟʢʽʚ ˉ 2069 ʪʘ Asta ʚʽʜʦʙʨʘʞʘʶʪʴ ʨʽʟʥʫ 

ʘʜʘʧʪʠʚʥʫ ʨʝʘʢʮʽʶ ʛʝʥʦʪʠʧʽʚ ʜʦ ʫʤʦʚ ʇʝʨʝʜʢʘʨʧʘʪʪʷ. ʇʦʻʜʥʘʥʥʷ ʧʽʜʚʠʱʝʥʦʾ 

ʤʘʩʠ 1000 ʥʘʩʽʥʠʥ ʽʟ ʚʠʩʦʢʦʶ ʫʨʦʞʘʡʥʽʩʪʶ ʜʦʟʚʦʣʠʣʦ ʚʠʜʽʣʠʪʠ ˉ 1308, ˉ 

912, ˉ 2076 ʪʘ Dainava ʷʢ ʜʞʝʨʝʣʘ ʢʨʫʧʥʦʥʘʩʽʥʥʦʩʪʽ ʪʘ ʩʪʘʙʽʣʴʥʦʾ ʥʘʩʽʥʥʻʚʦʾ 

ʚʽʜʜʘʯʽ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʥʘʷʚʥʽʩʪʴ ʟʥʘʯʥʦʛʦ 

ʩʝʣʝʢʮʽʡʥʦʛʦ ʨʝʟʝʨʚʫ ʚ ʤʝʞʘʭ ʢʦʣʝʢʮʽʾ ʪʘ ʬʦʨʤʫʶʪʴ ʧʽʜˇʨʫʥʪʷ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʜʦʙʦʨʫ ʤʘʪʝʨʽʘʣʫ ʟ ʧʽʜʚʠʱʝʥʦʶ ʥʘʩʽʥʥʻʚʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ. 

ɺʘʨʽʶʚʘʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚʨʦʞʘʶ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʘʥʘʣʽʟʫ ʾʭ 
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ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʽ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʚʽʜʥʠʭ ʦʟʥʘʢ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʨʽʚʝʥʴ 

ʥʘʩʽʥʥʻʚʦʾ ʚʽʜʜʘʯʽ. 

ʆʮʽʥʢʘ ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʟʘʩʚʽʜʯʠʣʘ 

ʽʩʪʦʪʥʫ ʤʽʥʣʠʚʽʩʪʴ ʚʠʩʦʪʠ ʪʨʘʚʦʩʪʦʶ ʪʘ ʜʦʚʞʠʥʠ ʚʦʣʦʪʽ ʟʘʣʝʞʥʦ ʚʽʜ ʛʝʥʦʪʠʧʫ 

(ʪʘʙʣ. 3.5, 3.6), ʱʦ ʜʦʟʚʦʣʷʻ ʨʦʟʛʣʷʜʘʪʠ ʮʽ ʦʟʥʘʢʠ ʷʢ ʧʦʪʝʥʮʽʡʥʽ ʽʥʜʠʢʘʪʦʨʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ʊʘʙʣʠʮʷ 3.5 

ʄʦʨʬʦʙʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʩʪʫ ʧʘʛʦʥʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ,  

ʩʝʨʝʜʥʻ ʟʘ 2015ï2017 ʨʨ. 

ʉʦʨʪ, 

ʩʝʣʝʢʮʽʡ-

ʥʠʡ ʟʨʘʟʦʢ 

ʊʠʧʠ ʧʘʛʦʥʽʚ ʽ ʬʘʟʠ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ 

ɺʠʩʦʪʘ ʪʨʘʚʦʩʪʦʶ, ʩʤ  ɼʦʙʦʚʠʡ ʧʨʠʨʽʩʪ ʧʘʛʦʥʽʚ, ʤʤ 
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ʄʘʨʽʯʢʘ 

(St) 

21,8 55,8 84,3 98,5 99,3 14,8 24,1 25,8 23,2 0,8 

ˉ 2078 23,1 58,3 89,7 98,1 99,7 16,2 25,1 24,5 23,5 1,4 

Asta 23,7 59,0 89,8 96,2 97,7 16,7 25,2 24,0 23,9 1,3 

Dainava 21,8 56,2 83,8 88,3 89,9 9,8 18,6 19,7 20,8 0,5 

ˉ 2089 22,6 47,4 73,6 97,5 98,6 8,1 22,5 21,8 19,5 0,7 

ˉ 2069 27,3 57,6 85,1 97,9 99,1 10,2 27,6 22,9 19,6 1,0 

ˉ 2076 29,3 58,5 85,6 98,8 100,0 11,3 26,6 22,5 19,7 1,0 

ɸukstuole 22,3 48,4 77,2 98,3 99,4 7,9 23,7 21,9 19,6 0,7 

Anksta 23,2 50,6 79,3 98,0  99,2 13,2 32,1 28,6 19,0 0,7 

Velinta 25,6 60,4 87,9 98,5  99,2 14,6 39,7 29,0 19,1 1,4 

ˉ 1308 25,4 60,6 88,5 99,8 101,1 14,4 40,3 29,9 19,8 1,0 

ˉ 1260 23,3 51,6 80,0 98,5 99,7 13,3 32,5 29,0 19,0 1,0 

ˉ  1956 22,2 51,3 79,1 97,9 99,6 12,0 26,2 24,7 20,2 0,7 

ˉ 3076 25,3 58,8 88,2 98,9 101,2 13,7 30,8 25,5 20,7 1,3 

ˉ 1524 22,5 52,1 88,6 98,2 99,8 14,1 30,7 25,5 21,1 1,1 

ˉ 883 26,1 59,4 84,0 99,1 100,0 12,0 26,9 25,2 20,5 0,8 

ˉ 912 25,2 58,4 87,3 86,8 100,2 14,2 29,8 24,8 19,9 0,7 

ˉ 2751  21,6 54,2 82,3 81,4 100,2 13,2 28,9 23,1 21,8 0,7 

 

ɸʥʘʣʽʟ ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʘʩʚʽʜʯʠʚ ʩʫʪʪʻʚʫ ʛʝʥʦʪʠʧʦʚʫ 

ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʟʘ ʚʠʩʦʪʦʶ ʪʨʘʚʦʩʪʦʶ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʨʦʩʪʫ ʧʘʛʦʥʽʚ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. ʅʘʡʚʠʱʽ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʚʠʩʦʪʠ ʚʽʜʤʽʯʝʥʦ ʫ ʟʨʘʟʢʽʚ ˉ 

2076, ˉ 1308, ˉ 3076, ˉ 883 ʽ ˉ 912, ʷʢʽ ʧʝʨʝʚʠʱʫʚʘʣʠ ʘʙʦ ʚʽʜʧʦʚʽʜʘʣʠ 
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ʩʪʘʥʜʘʨʪʫ ʄʘʨʽʯʢʘ (99,3 ʩʤ). ʄʘʢʩʠʤʘʣʴʥʠʡ ʜʦʙʦʚʠʡ ʧʨʠʨʽʩʪ ʧʘʛʦʥʽʚ 

ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ ʬʘʟʽ ʢʦʣʦʩʽʥʥʷïʮʚʽʪʽʥʥʷ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʘʢʪʠʚʥʠʡ ʨʦʟʚʠʪʦʢ 

ʛʝʥʝʨʘʪʠʚʥʠʭ ʦʨʛʘʥʽʚ ʽ ʚʠʟʥʘʯʘʻ ʨʽʚʝʥʴ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ ʟʝʣʝʥʦʾ ʤʘʩʠ ʪʘ 

ʥʘʩʽʥʥʷ.  

ɺʩʪʘʥʦʚʣʝʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʩʝʣʝʢʮʽʡʥʫ ʮʽʥʥʽʩʪʴ ʚʠʜʽʣʝʥʠʭ 

ʛʝʥʦʪʠʧʽʚ ʷʢ ʜʞʝʨʝʣ ʧʽʜʚʠʱʝʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʨʘʚʦʩʪʦʶ ʚ 

ʫʤʦʚʘʭ ʇʝʨʝʜʢʘʨʧʘʪʪʷ, ʱʦ ʦʙˇʨʫʥʪʦʚʫʻ ʾʭ ʧʦʜʘʣʴʰʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤʘʭ. 

ʊʘʙʣʠʮʷ 3.6 

ɼʦʚʞʠʥʘ ʚʦʣʦʪʽ ʪʘ ʾʾ ʜʦʙʦʚʠʡ ʧʨʠʨʽʩʪ ʫ ʨʽʟʥʽ ʬʘʟʠ ʨʦʟʚʠʪʢʫ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ (2015ï2017 ʨʨ.) 

 

ʉʦʨʪ, 

ʩʝʣʝʢʮʽʡʥʠʡ 

ʟʨʘʟʦʢ 

ɼʦʚʞʠʥʘ, ʩʤ ʇʨʠʨʽʩʪ, ʤʤ ʚ ʜʦʙʫ 

ʢʦʣʦʩʽ-

ʥʥʷ 

ʮʚʽʪʽʥʥʷ ʜʦʩʪʠʛʘʥʥʷ ʢʦʣʦʩʽʥʥʷ ʮʚʽʪʽʥʥʷ ʜʦʩʪʠʛʘʥ-ʥ ̫

ʄʘʨʽʯʢʘ (St) 13,7 14,0 14,0 8,5 0,2 0,0 

ˉ 2078 11,1 11,6 11,8 7,6 0,3 0,0 

Asta 10,9 11,2 11,5 7,1 0,3 0,1 

Dainava 10,8 11,2 11,3 8,1 0,2 0,1 

ˉ 2089 10,7 11,0 11,3 8,6 0,2 0,0 

ˉ 2069 11,6 12,0 12,2 10,3 0,2 0,1 

ˉ 2076 11,3 11,6 11,7 9,6 0,2 0,1 

ɸukstuole 10,5 10,8 10,9 7,9 0,3 0,1 

Anksta 11,5 11,9 12,1 8,9 0,3 0,1 

Velinta 11,0 11,4 11,4 8,6 0,4 0,1 

ˉ 1308 9,8 10,2 10,5 7,7 0,3 0,1 

ˉ 1260 10,4 10,7 10,9 7,9 0,2 0,1 

ˉ  1956 10,1 10,3 10,4 7,8 0,3 0,1 

ˉ 3076 11,2 11,7 11,8 9,0 0,3 0,1 

ˉ 1524 9,8 10,3 10,4 8,4 0,2 0,1 

ˉ 883 9,7 10,3 10,5 8,1 0,3 0,0 

ˉ 912 10,8 11,3 11,4 9,2 0,2 0,1 

 ˉ 2751  10,3 10,8 10,9 8,2 0,2 0,0 

 

ɸʥʘʣʽʟ ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʦʣʦʪʽ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʚʠʷʚʠʚ 

ʩʫʪʪʻʚʫ ʛʝʥʦʪʠʧʦʚʫ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʟʘ ʜʦʚʞʠʥʦʶ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʾʾ ʨʦʩʪʫ. 

ʅʘʡʙʽʣʴʰʫ ʜʦʚʞʠʥʫ ʚʦʣʦʪʽ ʫ ʬʘʟʽ ʜʦʩʪʠʛʘʥʥʷ ʩʬʦʨʤʫʚʘʣʠ ʟʨʘʟʢʠ ˉ 2078, ˉ 

2076, ˉ 3076, Anksta ʪʘ ˉ 912, ʷʢʽ ʧʝʨʝʚʠʱʫʚʘʣʠ ʘʙʦ ʚʽʜʧʦʚʽʜʘʣʠ ʩʪʘʥʜʘʨʪʫ 

ʄʘʨʽʯʢʘ (14,0 ʩʤ). ʄʘʢʩʠʤʘʣʴʥʠʡ ʜʦʙʦʚʠʡ ʧʨʠʨʽʩʪ ʚʽʜʟʥʘʯʝʥʦ ʫ ʬʘʟʽ 



84 

 

ʢʦʣʦʩʽʥʥʷïʮʚʽʪʽʥʥʷ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʘʢʪʠʚʥʝ ʬʦʨʤʫʚʘʥʥʷ ʛʝʥʝʨʘʪʠʚʥʠʭ 

ʦʨʛʘʥʽʚ. ɺʩʪʘʥʦʚʣʝʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʜʠʥʘʤʽʮʽ ʨʦʩʪʫ ʚʦʣʦʪʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ 

ʩʝʣʝʢʮʽʡʥʫ ʮʽʥʥʽʩʪʴ ʦʢʨʝʤʠʭ ʛʝʥʦʪʠʧʽʚ ʷʢ ʧʦʪʝʥʮʽʡʥʠʭ ʜʞʝʨʝʣ ʧʽʜʚʠʱʝʥʦʾ 

ʥʘʩʽʥʥʻʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʚʠʨʽʚʥʷʥʦʩʪʽ ʥʘʩʽʥʥʷ ʚ ʫʤʦʚʘʭ ʇʝʨʝʜʢʘʨʧʘʪʪʷ. 

ɺʠʩʦʪʘ ʪʨʘʚʦʩʪʦʶ ʽ ʜʦʚʞʠʥʘ ʚʦʣʦʪʽ, ʷʢ ʛʝʥʝʪʠʯʥʦ ʜʝʪʝʨʤʽʥʦʚʘʥʽ ʦʟʥʘʢʠ, 

ʤʘʶʪʴ ʪʽʩʥʠʡ ʟʚôʷʟʦʢ ʽʟ ʚʨʦʞʘʡʥʽʩʪʶ ʟʝʣʝʥʦʾ ʤʘʩʠ ʪʘ ʥʘʩʽʥʥʷ, ʱʦ ʧʽʜʚʠʱʫʻ ʾʭ 

ʟʥʘʯʫʱʽʩʪʴ ʫ ʩʠʩʪʝʤʽ ʥʝʧʨʷʤʦʛʦ ʜʦʙʦʨʫ. 

ʇʦʢʘʟʥʠʢʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ (ʪʘʙʣ. 3.7) ʜʦʜʘʪʢʦʚʦ ʧʽʜʪʚʝʨʜʠʣʠ 

ʧʝʨʝʚʘʛʠ ʦʢʨʝʤʠʭ ʟʨʘʟʢʽʚ ʟʘ ʬʦʨʤʫʚʘʥʥʷʤ ʥʘʜʟʝʤʥʦʾ ʙʽʦʤʘʩʠ ʪʘ ʨʦʟʚʠʪʢʦʤ 

ʚʝʛʝʪʘʪʠʚʥʠʭ ʦʨʛʘʥʽʚ. 

ʊʘʙʣʠʮʷ 3.7 

ʉʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ ʚʨʦʞʘʶ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ (2015ï2017 ʨʨ.) 

ʉʦʨʪ, 

ʩʝʣʝʢʮʽʡʥʠʡ 

ʟʨʘʟʦʢ 

ɿʘʛʘʣʴʥʘ ʚʘʛʘ ʦʜʥʽʻʾ 

ʨʦʩʣʠʥʠ  

ɺʘʛʘ ʣʠʩʪʢʽʚ ʽ 

ʫʢʦʨʦʯʝʥʠʭ ʧʘʛʦʥʽʚ 

ɿʘʛʘʣʴʥʝ ʯʠʩʣʦ 

ʧʘʛʦʥʽʚ ʥʘ ʦʜʥʫ 

ʨʦʩʣʠʥʫ  

ʛ Ñ ʜʦ St ʛ Ñ ʜʦ St ʰʪ Ñ ʜʦ St 

ʄʘʨʽʯʢʘ (St) 268,43 - 190,01 - 389 - 

ˉ 2078 245,41 -8,6 175,2 -7,8 408 +4,9 

Asta 290,25 +8,1 191,30 +0,7 325 -16,5 

Dainava 275,40 +2,6 186,05 -2,1 398 +2,3 

ˉ 2089 263,06 -2,1 207,61 +9,3 437 +12,3 

ˉ 2069 268,71 +0,1 191,23 +0,6 412 +5,9 

ˉ 2076 196,48 -26,8 170,25 -10,4 327 -15,9 

ɸukstuole 291,43 +8,60 192,51 +1,3 415 +6,7 

Anksta 302,45 +12,7 210,90 +11,0 418 +7,5 

Velinta 278,52 +3,8 186,24 -2,0 385 0 

ˉ 1308 174,08 -35,2 161,06 -15,3 449 +15,4 

ˉ 1260 240,84 -10,3 209,25 +10,1 328 -15,7 

ˉ  1956 283,56 +5,6 197,23 +3,8 427 +9,8 

ˉ 3076 287,34 +7,0 192,42 +1,3 335 -13,9 

ˉ 1524 310,15 +15,5 212,08 +11,6 429 +10,3 

ˉ 883 315,64 +17,6 218,29 +14,8 432 + 11,1 

ˉ 912 321,19 +19,6 219,91 +15,7 445 +14,4 

 ˉ 2751  278,53 +3,8 186,34 -1,9 387 -0,5 

 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ ʧʨʦ ʩʫʪʪʻʚʫ ʛʝʥʦʪʠʧʦʚʫ ʜʠʬʝʨʝʥʮʽʘʮʽʶ 

ʟʨʘʟʢʽʚ ʷʢ ʟʘ ʨʽʚʥʝʤ ʬʦʨʤʫʚʘʥʥʷ ʥʘʜʟʝʤʥʦʾ ʙʽʦʤʘʩʠ, ʪʘʢ ʽ ʟʘ ʩʪʨʫʢʪʫʨʥʦʶ 

ʦʨʛʘʥʽʟʘʮʽʻʶ ʪʨʘʚʦʩʪʦʶ. ɿʘʛʘʣʴʥʘ ʤʘʩʘ ʨʦʩʣʠʥʠ ʚʘʨʽʶʚʘʣʘ ʚ ʤʝʞʘʭ 174,08ï

321,19 ʛ; ʟʨʘʟʢʠ ˉ 1524, ˉ 883, ˉ 912 ʪʘ Anksta ʧʝʨʝʚʠʱʫʚʘʣʠ ʩʪʘʥʜʘʨʪ 
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ʄʘʨʽʯʢʘ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʾʭ ʧʽʜʚʠʱʝʥʠʡ ʙʽʦʧʨʦʜʫʢʮʽʡʥʠʡ ʧʦʪʝʥʮʽʘʣ. ʄʘʩʘ 

ʣʠʩʪʢʽʚ ʽ ʫʢʦʨʦʯʝʥʠʭ ʧʘʛʦʥʽʚ ʩʪʘʥʦʚʠʣʘ 161,06ï219,91 ʛ, ʧʨʠʯʦʤʫ ʥʘʡʙʽʣʴʰʽ 

ʟʥʘʯʝʥʥʷ ʚʽʜʟʥʘʯʝʥʦ ʫ ʟʨʘʟʢʽʚ ˉ 912, ˉ 883 ʪʘ Anksta, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʾʭ ʷʢ 

ʧʝʨʩʧʝʢʪʠʚʥʽ ʟ ʧʦʛʣʷʜʫ ʬʦʨʤʫʚʘʥʥʷ ʢʦʨʤʦʚʦʾ ʤʘʩʠ. 

ʂʽʣʴʢʽʩʪʴ ʧʘʛʦʥʽʚ ʥʘ ʦʜʥʫ ʨʦʩʣʠʥʫ ʢʦʣʠʚʘʣʘʩʷ ʚ ʤʝʞʘʭ 325ï445 ʰʪ., 

ʧʨʠ ʮʴʦʤʫ ʦʢʨʝʤʽ ʛʝʥʦʪʠʧʠ ʧʦʻʜʥʫʚʘʣʠ ʚʠʩʦʢʫ ʤʘʩʫ ʨʦʩʣʠʥ ʟ ʽʥʪʝʥʩʠʚʥʠʤ 

ʧʘʛʦʥʦʫʪʚʦʨʝʥʥʷʤ, ʱʦ ʻ ʚʘʞʣʠʚʦʶ ʩʝʣʝʢʮʽʡʥʦʶ ʦʟʥʘʢʦʶ.ʈʘʟʦʤ ʽʟ ʪʠʤ, 

ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʥʝ ʤʦʞʫʪʴ ʨʦʟʛʣʷʜʘʪʠʩʷ ʽʟʦʣʴʦʚʘʥʦ ʚʽʜ 

ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʨʤʫ. ɻʦʩʧʦʜʘʨʩʴʢʘ ʮʽʥʥʽʩʪʴ ʟʨʘʟʢʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ 

ʣʠʰʝ ʦʙʩʷʛʦʤ ʩʬʦʨʤʦʚʘʥʦʾ ʙʽʦʤʘʩʠ, ʘ ʡ ʾʾ ʧʦʞʠʚʥʽʩʪʶ, ʟʦʢʨʝʤʘ ʚʤʽʩʪʦʤ 

ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ, ʢʣʽʪʢʦʚʠʥʠ ʪʘ ʽʥʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ. ʊʦʤʫ 

ʧʦʻʜʥʘʥʥʷ ʤʦʨʬʦʩʪʨʫʢʪʫʨʥʦʾ ʦʮʽʥʢʠ ʟ ʘʥʘʣʽʟʦʤ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʩʽʥʘ (ʪʘʙʣ. 

3.8) ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʠʪʠ ʛʝʥʦʪʠʧʠ ʟ ʦʧʪʠʤʘʣʴʥʠʤ ʙʘʣʘʥʩʦʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ 

ʢʦʨʤʦʚʦʾ ʷʢʦʩʪʽ, ʱʦ ʻ ʢʣʶʯʦʚʠʤ ʢʨʠʪʝʨʽʻʤ ʾʭ ʩʝʣʝʢʮʽʡʥʦʾ ʮʽʥʥʦʩʪʽ. 

ʊʘʙʣʠʮʷ 3.8 

ʇʦʢʘʟʥʠʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʢʦʨʤʫ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ  

(2015ï2017 ʨʨ.) 

ʉʦʨʪ, 

ʩʝʣʝʢʮʽʡʥʠʡ 

ʟʨʘʟʦʢ 

ɿʝʣʝʥʘ/ʩʫʭʘ ʤʘʩʘ, 

ʪ/ʛʘ 

ʇʨʦʪʝʾʥ/ɾʠʨ/ʂʣʽʪʢʦʚʠʥʘ/ɿʦʣʘ/ɹɽʈ, % 

ʄʘʨʽʯʢʘ (St) 34,2 / 5,3 10,1 / 2,07 / 32,8 / 6,66 / 48,37 

ˉ 2078 32,5 / 4,8 11,4 / 2,23 / 30,9 / 9,00 / 46,47 

Asta 36,3 / 5,8 7,7 / 2,04 / 32,0 / 7,62 / 50,64 

Dainava 34,0 / 7,4 9,2 / 2,22 / 33,3 / 5,51 / 49,77 

ˉ 2089 32,5 / 5,0 11,9 / 1,70 / 31,0 / 6,70 / 48,70 

ˉ 2069 31,9 / 4,4 10,1 / 2,11 / 33,6 / 8,47 / 45,72 

ˉ 2076 34,8 / 5,6 9,6 / 2,06 / 32,8 / 7,76 / 47,78 

ɸukstuole 32,2 / 5,2 10,8 / 1,78 / 30,8 / 7,73 / 48,89 

Anksta 43,5 / 7,9 11,5 / 2,10 / 33,4 / 7,64 / 45,36 

Velinta 35,5 / 8,8 10,1 / 2,05 / 32,5 / 6,73 / 48,62 

ˉ 1308 30,0 / 4,9 8,4 / 1,82 / 30,2 / 8,54 / 51,04 

ˉ 1260 32,1 / 6,9 10,2 / 1,84 / 32,8 / 7,18 / 47,98 

ˉ  1956 34,4 / 5,1 11,7 / 1,92 / 33,4 / 5,41 / 47,57 

ˉ 3076 37,6 / 5,9 8,6 / 2,01 / 31,1 / 8,79 / 49,50 

ˉ 1524 40,2 / 6,2 11,5 / 1,76 / 34,9 / 6,13 / 45,71 

ˉ 883 31,5 / 5,1 10,7 / 2,21 / 34,2 / 8,32 / 44,57 

ˉ 912 37,3 / 5,8 10,7 / 1,77 / 32,7 / 8,83 / 46,00 

 ˉ 2751  38,5 / 5,2 9,4 / 2,19 / 33,9 / 5,42 / 49,09 
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ʂʦʤʧʣʝʢʩʥʝ ʦʮʽʥʶʚʘʥʥʷ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʨʘʚʦʩʪʦʶ ʪʘ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʩʽʥʘ (ʩʝʨʝʜʥʻ ʟʘ 

2015ï2017 ʨʨ.) ʟʘʩʚʽʜʯʠʣʦ ʟʥʘʯʥʫ ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʪʘ ʡʦʛʦ 

ʚʠʩʦʢʠʡ ʩʝʣʝʢʮʽʡʥʠʡ ʧʦʪʝʥʮʽʘʣ. ʅʘʡʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʠʤʠ ʟʘ ʟʝʣʝʥʦʶ ʤʘʩʦʶ 

ʽ ʩʫʭʦʶ ʨʝʯʦʚʠʥʦʶ ʙʫʣʠ Anksta (43,5 / 7,9 ʪ/ʛʘ), Velinta (35,5 / 8,8 ʪ/ʛʘ), ˉ 

1260 (32,1 / 6,9 ʪ/ʛʘ), ˉ 2089 (32,5 / 5,0 ʪ/ʛʘ), ˉ 1524 (40,2 / 6,2 ʪ/ʛʘ) ʪʘ ˉ 883 

(31,5 / 5,1 ʪ/ʛʘ). ʎʽ ʟʨʘʟʢʠ ʧʦʻʜʥʫʚʘʣʠ ʚʠʩʦʢʫ ʚʨʦʞʘʡʥʽʩʪʴ ʽʟ ʧʽʜʚʠʱʝʥʠʤ 

ʚʤʽʩʪʦʤ ʧʨʦʪʝʾʥʫ (10,1ï11,9 %) ʪʘ ʦʧʪʠʤʘʣʴʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʢʣʽʪʢʦʚʠʥʠ, 

ʞʠʨʫ ʽ ɹɽʈ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʾʭ ʚʠʩʦʢʫ ʢʦʨʤʦʚʫ ʮʽʥʥʽʩʪʴ ʽ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʧʦʢʘʟʥʠʢʽʚ ʫʧʨʦʜʦʚʞ ʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʴ.  

ɼʣʷ ʦʮʽʥʢʠ ʛʝʥʝʪʠʯʥʦʾ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʩʝʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʝʛʝʪʘʪʠʚʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ ʩʝʨʝʜʥʽʤ ʽ 

ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʤʽʥʣʠʚʦʩʪʽ (V = 10,0ï20,3 %), ʪʦʜʽ ʷʢ ʥʘʩʽʥʥʻʚʘ ï ʜʫʞʝ 

ʚʠʩʦʢʠʤ (V = 30,3 %), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʥʫ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʤʘʪʝʨʽʘʣʫ ʪʘ 

ʥʘʷʚʥʽʩʪʴ ʨʝʟʝʨʚʽʚ ʜʣʷ ʩʝʣʝʢʮʽʡʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ. ɺʠʷʚʣʝʥʘ 

ʚʥʫʪʨʽʰʥʴʦʢʦʣʝʢʮʽʡʥʘ ʤʽʥʣʠʚʽʩʪʴ ʧʽʜʪʚʝʨʜʞʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʦʙʦʨʫ ʟʘ 

ʢʦʤʧʣʝʢʩʦʤ ʦʟʥʘʢ ʽ ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʠʭʽʜʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ (ʜʦʜʘʪʦʢ ɻ2). 

ɿʘ ʩʫʢʫʧʥʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʚʠʷʚʠʣʠʩʷ Anksta, 

Velinta, ˉ 1524, ˉ 3076, ˉ 883 ʪʘ ˉ 912, ʷʢʽ ʧʦʻʜʥʫʚʘʣʠ ʚʠʩʦʢʫ ʚʨʦʞʘʡʥʽʩʪʴ 

ʟʝʣʝʥʦʾ ʤʘʩʠ ʡ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ, ʩʪʘʙʽʣʴʥʫ ʥʘʩʽʥʥʻʚʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, 

ʢʨʫʧʥʦʥʘʩʽʥʥʽʩʪʴ ʽ ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʧʨʦʪʝʾʥʫ. ʇʦʻʜʥʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ 

ʷʢʦʩʪʽ ʢʦʨʤʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ 

ʩʝʣʝʢʮʽʡʥʫ ʧʨʠʜʘʪʥʽʩʪʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʘʜʘʧʪʦʚʘʥʠʭ ʩʦʨʪʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟ 

ʚʠʩʦʢʦʶ ʢʦʨʤʦʚʦʶ ʮʽʥʥʽʩʪʶ ʚ ʫʤʦʚʘʭ ʇʝʨʝʜʢʘʨʧʘʪʪʷ. 

ɿ ʤʝʪʦʶ ʧʦʜʘʣʴʰʦʛʦ ʧʦʛʣʠʙʣʝʥʦʛʦ ʚʠʚʯʝʥʥʷ ʪʘ ʫʪʦʯʥʝʥʥʷ ʘʜʘʧʪʠʚʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʤʘʪʝʨʽʘʣʫ ʫ 2019 ʨʦʮʽ ʟʘʢʣʘʜʝʥʦ ʥʦʚʠʡ ʢʦʣʝʢʮʽʡʥʠʡ ʨʦʟʩʘʜʥʠʢ, ʫ 

ʷʢʦʤʫ ʜʦʩʣʽʜʞʝʥʦ 35 ʟʨʘʟʢʽʚ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʦʨʪʫ-ʩʪʘʥʜʘʨʪʫ ɹʦʡʢʽʚʯʘʥʢʘ 

ʜʣʷ ʧʦʨʽʚʥʷʣʴʥʦʾ ʦʮʽʥʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 
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(ʪʘʙʣ. 3.9). 

ʊʘʙʣʠʮʷ 3.9 

ʄʦʨʬʦʙʽʦʣʦʛʽʯʥʽ ʪʘ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʮʽʥʥʽ ʧʦʢʘʟʥʠʢʠ ʩʝʣʝʢʮʽʡʥʠʭ 

ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ (2020ï2022 ʨʨ.) 

ʉʦʨʪ, 

ʩʝʣʝʢʮʽʡʥʠʡ 

ʟʨʘʟʦʢ 

ʋʨʦʞʘʡʥʽʩʪʴ ʄʘʩʘ 

ʥʘʩʽʥʥʷ 

ʟ ʦʜʥʽʻʾ 

ʚʦʣʦʪʽ, 

ʤʛ 

ʄʘʩʘ 

1000 

ʥʘʩʽ-

ʥʠʥ, ʛ 

 

 

 

ʉʪʽʡ-

ʢʽʩʪʴ ʜʦ   

ʙʫʨʦʾ 

ʽʨʞʽ 

ɿʠʤʦʩʪʽʡ-

ʢʽʩʪʴ 

ʩʫʭʦʾ 

ʨʝʯʦ- 

ʚʠʥʠ, 

ʪ/ʛʘ 

ʟʝʣʝʥʦʾ 

ʤʘʩʠ, 

ʛ/ʤ2 

ʥʘʩʽ

ʥʥʷ, 

ʛ/ʤ2 

ʙʘʣ 

ɹʦʡʢʽʚʯʘʥʢʘ- St 6,4 305 43 221 1,15 8 9 

ˉ 115 7,0 313 33 199 1,13 5 9 

ˉ 338 5,5 280 39 215 1,14 7 8 

ˉ 2234 7,1 307 34 224 1,12 8 9 

ˉ 1521 6,4 310 41 236 1,19 9 9 

ˉ 2235 6,2 290 36 186 0,94 7 9 

ˉ 2236 6,1 290 40 225 1,13 8 7 

ˉ 2237 6,5 307 33 196 1,05 5 8 

ˉ 2238 5,7 284 42 194 0,89 6 8 

ˉ 2239 6,3 311 42 194 1,13 5 9 

ˉ 1986 6,8 315 38 241 1,19 8 7 

ˉ 2241 6,9 321 38 228 1,14 7 9 

ˉ 2242 6,2 303 43 157 0,84 9 7 

ˉ 2243 7,2 327 46 273 1,23 8 7 

ˉ 2244 6,1 303 45 226 1,13 9 9 

ˉ 2245 8,3 330 37 203 1,10 9 8 

ˉ 2246 6,9 307 30 265 1,02 8 9 

ˉ 1989 9,1 343 59 263 1,24 9 9 

ˉ 2248 7,1 313 43 195 1,10 5 9 

ˉ 2249 6,1 298 38 202 1,07 9 7 

ˉ 1854 7,5 333 32 179 1,12 5 9 

ˉ 2251 6,5 307 45 185 0,98 6 9 

ˉ 2252 5,1 264 35 147 1,08 7 9 

ˉ 2253 5,4 253 47 159 0,92 8 7 

ˉ 2254 6,9 297 48 223 1,17 7 8 

ˉ 2255 5,7 278 43 176 1,15 5 9 

ˉ 2256 7,0 300 41 154 0,87 8 7 

ˉ 2257 7,0 307 43 173 0,98 5 7 

ˉ 2258 5,5 280 41 199 1,07 9 9 

ˉ 2259 6,9 303 43 195 1,09 6 8 

ˉ 2260 7,0 310 37 216 1,01 6 7 

ˉ 1189  7,0 303 38 257 1,21 9 7 

ˉ 2262 6,4 293 45 199 0,96 5 9 

ˉ 2263 6,2 303 40 251 1,20 9 9 

ˉ 2264 7,0 317 38 196 1,04 6 9 
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ɼʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʥʘʯʥʫ ʛʝʥʝʪʠʯʥʫ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ: ʦʢʨʝʤʽ ʟʨʘʟʢʠ ʧʝʨʝʚʠʱʫʚʘʣʠ ʩʪʘʥʜʘʨʪ (ʩʦʨʪ ɹʦʡʢʽʚʯʘʥʢʘ) ʟʘ 

ʫʨʦʞʘʡʥʽʩʪʶ ʥʘʩʽʥʥʷ ʪʘ ʟʝʣʝʥʦʾ ʤʘʩʠ, ʤʘʩʦʶ 1000 ʥʘʩʽʥʠʥ, ʘ ʪʘʢʦʞ 

ʜʝʤʦʥʩʪʨʫʚʘʣʠ ʧʦʢʨʘʱʝʥʽ ʧʦʢʘʟʥʠʢʠ ʩʪʽʡʢʦʩʪʽ ʜʦ ʙʫʨʦʾ ʽʨʞʽ ʪʘ ʟʠʤʦʚʠʭ ʫʤʦʚ. 

ɿʦʢʨʝʤʘ, ʟʨʘʟʢʠ ˉ 1989, ˉ 2253 ʪʘ ˉ 1986 ʚʽʜʟʥʘʯʘʣʠʩʷ ʚʠʩʦʢʦʶ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʥʘʩʽʥʥʷ ʧʨʠ ʜʦʩʪʘʪʥʽʡ ʟʠʤʦʩʪʽʡʢʦʩʪʽ, ʱʦ ʧʽʜʢʨʝʩʣʶʻ ʾʭʥʶ 

ʩʝʣʝʢʮʽʡʥʫ ʮʽʥʥʽʩʪʴ. 

ʉʪʨʫʢʪʫʨʥʽ ʧʦʢʘʟʥʠʢʠ ʚʨʦʞʘʶ, ʪʘʢʽ ʷʢ ʤʘʩʘ ʣʠʩʪʢʽʚ ʽ ʫʢʦʨʦʯʝʥʠʭ 

ʧʘʛʦʥʽʚ ʪʘ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʘʛʦʥʽʚ ʥʘ ʨʦʩʣʠʥʫ, ʜʦʟʚʦʣʷʶʪʴ ʦʮʽʥʠʪʠ ʙʘʣʘʥʩ 

ʤʽʞ ʛʝʥʝʨʘʪʠʚʥʦʶ ʽ ʚʝʛʝʪʘʪʠʚʥʦʶ ʯʘʩʪʠʥʦʶ ʨʦʩʣʠʥʠ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʚʧʣʠʚʘʻ ʥʘ ʢʦʨʤʦʚʫ ʮʽʥʥʽʩʪʴ ʪʘ ʧʦʪʝʥʮʽʡʥʫ ʥʘʩʽʥʥʻʚʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ʋ 

ʬʦʨʤʫʚʘʥʥʽ ʘʜʘʧʪʠʚʥʠʭ ʛʝʥʦʪʠʧʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ, ʟʜʘʪʥʠʭ ʚʠʪʨʠʤʫʚʘʪʠ 

ʩʢʣʘʜʥʽ ʫʤʦʚʠ ʚʠʨʦʱʫʚʘʥʥʷ, ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʜʦʚʦʛʦ 

ʨʽʟʥʦʤʘʥʽʪʪʷ. 

ʋ 2020ï2022 ʨʨ. ʚʝʛʝʪʘʪʠʚʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ ʥʠʟʴʢʠʤ ʽ ʩʝʨʝʜʥʽʤ ʨʽʚʥʝʤ ʤʽʥʣʠʚʦʩʪʽ (V = 6,8ï14,0 %), ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʥʦʩʥʫ ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʨʦʷʚʫ ʦʟʥʘʢ ʫ ʤʝʞʘʭ ʚʠʙʽʨʢʠ. ʅʘʩʽʥʥʻʚʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʽʜʟʥʘʯʘʣʘʩʷ ʩʝʨʝʜʥʽʤ ʨʽʚʥʝʤ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ (V = 16,0 %), ʱʦ 

ʚʢʘʟʫʻ ʥʘ ʟʙʝʨʝʞʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʨʫʧʦʚʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʤʘʪʝʨʽʘʣʫ (ʜʦʜʘʪʦʢ 

ɻ3). 

ʅʘ ʦʩʥʦʚʽ ʦʜʝʨʞʘʥʠʭ ʜʘʥʠʭ ʤʘʪʝʨʽʘʣ ʫʤʦʚʥʦ ʨʦʟʧʦʜʽʣʝʥʦ ʥʘ ʪʨʠ ʛʨʫʧʠ 

ʩʪʠʛʣʦʩʪʽ: ʨʘʥʥʴʦʩʪʠʛʣʫ (ʟʨʘʟʢʠ ˉ 1521, ˉ 2237, ˉ 2238, ˉ 2239, ˉ 1986, 

ˉ 2241, ˉ 2242, ˉ 2249, ˉ 2251, ˉ 2258; ʪʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʾ 106ï108 ʜʽʙ, 

32 %), ʩʝʨʝʜʥʴʦʩʪʠʛʣʫ (ˉ 115, ˉ 2235, ˉ 2236, ˉ 2243, ˉ 2244, ˉ 2245, 

ˉ 2246, ˉ 1989, ˉ 2248, ˉ 1854, ˉ 2252, ˉ 2253, ˉ 2254, ˉ 2256, ˉ 2257, 

ˉ 2259, ˉ 2260, ˉ 1189, ˉ 2262, ˉ 2263; 111 ʜʽʙ, 57 %) ʪʘ ʧʽʟʥʴʦʩʪʠʛʣʫ 

(ʩʪʘʥʜʘʨʪ ɹʦʡʢʽʚʯʘʥʢʘ, ˉ 338, ˉ 2234, ˉ 2264; 123ï128 ʜʽʙ, 11 %). ʊʘʢʘ 

ʢʦʤʧʣʝʢʩʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʨʘʟʢʽʚ ʜʘʻ ʟʤʦʛʫ ʚʠʜʽʣʠʪʠ ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʽ 

ʜʞʝʨʝʣʘ ʮʽʥʥʠʭ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʦʟʥʘʢ ʽ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʾʭ ʜʣʷ ʚʢʣʶʯʝʥʥʷ ʫ 

ʧʨʦʛʨʘʤʠ ʩʝʣʝʢʮʽʾ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʢʦʨʤʦʚʦʾ ʮʽʥʥʦʩʪʽ 
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ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. 

ʇʨʦʚʝʜʝʥʝ ʢʦʤʧʣʝʢʩʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 32, 18 ʽ 35 ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʜʘʣʦ ʟʤʦʛʫ ʚʠʷʚʠʪʠ ʟʥʘʯʥʫ ʛʝʥʝʪʠʯʥʫ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ 

ʤʘʪʝʨʽʘʣʫ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʠʤʠ ʪʘ 

ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʤʠ ʦʟʥʘʢʘʤʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʢʨʝʤʽ ʟʨʘʟʢʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʦʶ ʥʘʩʽʥʥʻʚʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʦʧʪʠʤʘʣʴʥʠʤ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʛʝʥʝʨʘʪʠʚʥʦʾ ʡ ʚʝʛʝʪʘʪʠʚʥʦʾ ʤʘʩʠ, ʧʽʜʚʠʱʝʥʦʶ ʢʦʨʤʦʚʦʶ 

ʮʽʥʥʽʩʪʶ ʪʘ ʩʪʽʡʢʽʩʪʶ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ. ʆʪʨʠʤʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʜʘʣʠ ʧʽʜʩʪʘʚʠ ʚʠʜʽʣʠʪʠ ʧʝʨʩʧʝʢʪʠʚʥʽ ʛʝʥʦʪʠʧʠ ʷʢ ʚʠʭʽʜʥʠʡ 

ʤʘʪʝʨʽʘʣ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʩʝʣʝʢʮʽʡʥʦʾ ʨʦʙʦʪʠ ʡ ʧʦʛʣʠʙʣʝʥʦʛʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ 

ʘʥʘʣʽʟʫ. 

ʅʘ ʦʩʥʦʚʽ ʮʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʥʘʩʪʫʧʥʦʤʫ ʧʽʜʨʦʟʜʽʣʽ 3.2 ʧʨʦʚʝʜʝʥʦ 

ʢʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʨʘʟʢʽʚ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟ ʤʝʪʦʶ ʚʠʜʽʣʝʥʥʷ ʛʨʫʧ ʟ ʦʧʪʠʤʘʣʴʥʠʤʠ ʧʦʻʜʥʘʥʥʷʤʠ 

ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʦʟʥʘʢ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʷʤʽʚ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʩʝʣʝʢʮʽʾ. 

 

3.2. ʂʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʢʦʨʤʦʚʦʾ ʮʽʥʥʦʩʪʽ  

 

ʂʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ ʻ ʩʫʯʘʩʥʠʤ ʩʪʘʪʠʩʪʠʯʥʠʤ ʤʝʪʦʜʦʤ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ 

ʩʠʩʪʝʤʘʪʠʟʘʮʽʶ ʢʦʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘ ʩʭʦʞʽʩʪʶ ʢʦʤʧʣʝʢʩʫ ʦʟʥʘʢ ʽ ʜʘʻ 

ʟʤʦʛʫ ʚʠʜʽʣʠʪʠ ʛʨʫʧʠ ʟʨʘʟʢʽʚ ʽʟ ʧʦʜʽʙʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʋ ʩʝʣʝʢʮʽʡʥʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʮʝʡ ʤʝʪʦʜ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʦʮʽʥʢʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʢʦʨʤʦʚʦʾ ʮʽʥʥʦʩʪʽ, ʱʦ ʜʘʻ 

ʟʤʦʛʫ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʧʝʨʩʧʝʢʪʠʚʥʽ ʟʨʘʟʢʠ ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʦʣʝʢʮʽʾ ʫ ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤʘʭ [153, 185ï188]. 

ʇʝʨʝʚʘʛʘ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʣʷʛʘʻ ʚ ʦʜʥʦʯʘʩʥʦʤʫ ʚʨʘʭʫʚʘʥʥʽ 

ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʦʟʥʘʢ, ʟʦʢʨʝʤʘ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʣʝʥʦʾ 

ʤʘʩʠ ʪʘ ʥʘʩʽʥʥʷ, ʤʘʩʠ 1000 ʥʘʩʽʥʠʥ, ʩʪʨʫʢʪʫʨʠ ʨʦʩʣʠʥʠ, ʢʽʣʴʢʦʩʪʽ ʧʘʛʦʥʽʚ ʽ 

ʚʤʽʩʪʫ ʧʨʦʪʝʾʥʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʦʙôʻʢʪʠʚʥʫ ʦʮʽʥʢʫ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ 

ʢʦʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʦʙôʻʢʪʠʚʥʫ ʢʘʨʪʠʥʫ 
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ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʢʦʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʚʠʜʽʣʠʪʠ ʛʨʫʧʠ ʟ ʚʠʩʦʢʠʤ, 

ʩʝʨʝʜʥʽʤ ʘʙʦ ʧʦʥʠʞʝʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʽ ʢʦʨʤʦʚʦʾ ʮʽʥʥʦʩʪʽ 

[153, 185ï188].  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʟʘʙʝʟʧʝʯʫʻ ʚʠʜʽʣʝʥʥʷ ʛʨʫʧ ʩʝʣʝʢʮʽʡʥʠʭ 

ʟʨʘʟʢʽʚ ʽʟ ʧʦʜʽʙʥʠʤʠ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʪʘ ʙʽʦʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʘ ʪʘʢʦʞ 

ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʛʝʥʦʪʠʧʽʚ, ʱʦ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʩʫʢʫʧʥʦʩʪʽ. 

ʎʝ ʩʧʨʠʷʻ ʝʬʝʢʪʠʚʥʽʡ ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʣʝʢʮʽʾ ʪʘ ʧʨʠʡʥʷʪʪʶ ʩʝʣʝʢʮʽʡʥʠʭ ʨʽʰʝʥʴ 

ʱʦʜʦ ʚʽʜʙʦʨʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʡʙʽʣʴʰ ʮʽʥʥʠʭ ʟʨʘʟʢʽʚ ʫ ʧʨʦʛʨʘʤʘʭ 

ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʩʦʨʪʽʚ [187, 188].  

ʆʪʨʠʤʘʥʘ ʜʝʥʜʨʦʛʨʘʤʘ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʚʽʜʦʙʨʘʞʘʻ ʩʪʨʫʢʪʫʨʫ 

ʢʦʣʝʢʮʽʾ ʪʘ ʭʘʨʘʢʪʝʨ ʛʨʫʧʫʚʘʥʥʷ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʟʘ ʨʽʚʥʝʤ ʧʨʦʷʚʫ 

ʧʨʦʜʫʢʪʠʚʥʠʭ ʽ ʢʦʨʤʦʚʠʭ ʦʟʥʘʢ, ʩʪʚʦʨʶʶʯʠ ʦʙôʻʢʪʠʚʥʫ ʦʩʥʦʚʫ ʜʣʷ ʥʘʫʢʦʚʦ 

ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʜʦʙʦʨʫ ʛʝʥʦʪʠʧʽʚ. ʇʦʜʽʙʥʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʫʻ 

ʩʠʩʪʝʤʘʪʠʟʘʮʽʶ ʢʦʣʝʢʮʽʡ ʟʝʨʥʦʚʠʭ ʪʘ ʢʦʨʤʦʚʠʭ ʢʫʣʴʪʫʨ ʪʘ ʩʪʚʦʨʶʻ 

ʦʙôʻʢʪʠʚʥʫ ʦʩʥʦʚʫ ʜʣʷ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʚʽʜʙʦʨʫ ʛʝʥʦʪʠʧʽʚ ʽ ʾʭ 

ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʩʝʣʝʢʮʽʡʥʽʡ ʨʦʙʦʪʽ [185ï187]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʢʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ ʻ ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ 

ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ ʧʨʦʜʫʢʪʠʚʥʠʭ ʽ ʢʦʨʤʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʙʘʛʘʪʦʨʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ 

ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʚʽʜʙʽʨ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʩʝʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʇʨʝʜʩʪʘʚʣʝʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʢʦʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘ ʧʝʨʽʦʜʘʤʠ 2011ï2014, 

2015ï2018 ʪʘ 2019ï2022 ʨʨ. ʚʽʜʦʙʨʘʞʘʶʪʴ ʜʠʥʘʤʽʢʫ ʬʦʨʤʫʚʘʥʥʷ ʢʦʣʝʢʮʽʾ ʡ 

ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʥʘʡʙʽʣʴʰ ʮʽʥʥʽ ʛʝʥʦʪʠʧʠ ʜʣʷ ʚʢʣʶʯʝʥʥʷ ʜʦ 

ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ 2012ï2014 ʨʨ. ʩʝʣʝʢʮʽʡʥʽ ʟʨʘʟʢʠ ʛʨʷʩʪʠʮʽ 

ʟʙʽʨʥʦʾ ʙʫʣʦ ʟʛʨʫʧʦʚʘʥʦ ʤʝʪʦʜʦʤ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʦʮʽʥʠʪʠ 

ʨʽʚʝʥʴ ʧʦʜʽʙʥʦʩʪʽ ʪʘ ʚʽʜʤʽʥʥʦʩʪʽ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʟʘ ʢʦʤʧʣʝʢʩʦʤ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʟʥʘʢ. ʇʦʙʫʜʦʚʘʥʫ ʜʝʥʜʨʦʛʨʘʤʫ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘ 

ʟʘʟʥʘʯʝʥʠʡ ʧʝʨʽʦʜ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 3.3. 
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ʈʠʩ. 3.3  ɼʝʥʜʨʦʛʨʘʤʘ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘ 

ʛʝʥʝʨʘʪʠʚʥʠʤʠ ʪʘ ʥʘʩʽʥʥʻʚʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ (2012ï2014 ʨʨ.). 

 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʽʻʨʘʨʭʽʯʥʦʾ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʜʦʩʣʽʜʞʫʚʘʥʫ ʩʫʢʫʧʥʽʩʪʴ 

ʛʝʥʦʪʠʧʽʚ ʨʦʟʧʦʜʽʣʝʥʦ ʥʘ ʯʦʪʠʨʠ ʢʣʘʩʪʝʨʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʽʚʥʷ ʧʦʜʽʙʥʦʩʪʽ ʟʘ 

ʢʦʤʧʣʝʢʩʦʤ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʦʟʥʘʢ. ʇʝʨʰʠʡ ʢʣʘʩʪʝʨ ʦʙôʻʜʥʘʚ ʟʨʘʟʢʠ ʟ 

ʧʽʜʚʠʱʝʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʥʘʩʽʥʥʻʚʦʾ ʷʢʦʩʪʽ ʪʘ ʘʜʘʧʪʠʚʥʦʩʪʽ ʜʦ ʫʤʦʚ 

ʚʠʨʦʱʫʚʘʥʥʷ (ˉ 126, ɼʇ 328, ˉ 245, ˉ 337, ɼʇ 293, ɼʇ 290, ʆʣʝʰʢʘ 14, ɼʇ 

380, ɼʇ 382, ɼʇ 384). ʊʨʝʪʽʡ ʢʣʘʩʪʝʨ ʩʬʦʨʤʫʚʘʣʠ ʛʝʥʦʪʠʧʠ ʟ ʚʠʩʦʢʦʶ 

ʥʘʩʽʥʥʻʚʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʪʘ ʢʨʫʧʥʦʥʘʩʽʥʥʽʩʪʶ (ɼʇ 236, ɼʇ 292). ɼʨʫʛʠʡ 

ʢʣʘʩʪʝʨ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʨʘʥʥʴʦʩʪʠʛʣʠʤ ʟʨʘʟʢʦʤ ʍʝʨʩʦʥʩʴʢʘ ʨʘʥʥʷ 1 ʟʽ 

ʟʥʠʞʝʥʦʶ ʥʘʩʽʥʥʻʚʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ. ʏʝʪʚʝʨʪʠʡ ʢʣʘʩʪʝʨ ʦʭʦʧʠʚ ʙʽʣʴʰʽʩʪʴ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʦʨʤ (ɼʨʦʛʦʙʠʯʘʥʢʘ, ˉ 343, ˉ 267, ˉ 50, ˉ 269, ʂʠʾʚʩʴʢʘ 

ʧʽʟʥʷ, ɼʇ 277, ɼʇ 280, ɼʇ 356, ɼʇ 75, Zeke, ɼʇ 354, ɼʇ 357, ɼʇ 361, ɼʇ 

362, ɼʇ 363, Reda, Cambila, ˉ 109), ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʝʨʝʜʥʽʤ ʨʽʚʥʝʤ 

ʧʨʦʷʚʫ ʦʟʥʘʢ ʽ ʻ ʪʠʧʦʚʠʤʠ ʜʣʷ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʚʠʙʽʨʢʠ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟʘʩʚʽʜʯʠʣʠ ʯʽʪʢʫ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʩʝʣʝʢʮʽʡʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʟʘ ʢʦʤʧʣʝʢʩʦʤ ʤʦʨʬʦʙʽʦʤʝʪʨʠʯʥʠʭ, ʥʘʩʽʥʥʻʚʠʭ ʽ ʧʦʩʽʚʥʠʭ 
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ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʜʘʣʠ ʟʤʦʛʫ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʛʝʥʦʪʠʧʠ ʟ ʢʦʥʪʨʘʩʪʥʠʤ ʧʨʦʷʚʦʤ 

ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ɺʠʜʽʣʝʥʥʷ ʢʣʘʩʪʝʨʽʚ ʩʪʚʦʨʶʻ ʥʘʫʢʦʚʦ 

ʦʙˇʨʫʥʪʦʚʘʥʫ ʦʩʥʦʚʫ ʜʣʷ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʜʦʙʦʨʫ ʚʠʭʽʜʥʠʭ ʬʦʨʤ ʷʢ ʜʞʝʨʝʣ 

ʚʠʩʦʢʦʾ ʥʘʩʽʥʥʻʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʷʢʦʩʪʽ ʥʘʩʽʥʥʷ ʪʘ ʘʜʘʧʪʠʚʥʦʩʪʽ ʜʦ ʫʤʦʚ 

ʇʝʨʝʜʢʘʨʧʘʪʪʷ. 

ʂʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ ʟʘʙʝʟʧʝʯʠʚ ʽʥʪʝʛʨʘʣʴʥʫ ʦʮʽʥʢʫ ʧʦʜʽʙʥʦʩʪʽ ʪʘ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʛʝʥʦʪʠʧʘʤʠ ʟʘ ʩʫʢʫʧʥʽʩʪʶ ʧʨʦʜʫʢʪʠʚʥʠʭ, ʥʘʩʽʥʥʻʚʠʭ, 

ʢʦʨʤʦʚʠʭ ʽ ʙʽʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ, ʱʦ ʥʝʤʦʞʣʠʚʦ ʚʩʪʘʥʦʚʠʪʠ ʧʨʠ ʨʦʟʛʣʷʜʽ 

ʦʢʨʝʤʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʜʝʥʜʨʦʛʨʘʤʘ (ʨʠʩ. 3.4) ʥʘʦʯʥʦ ʚʽʜʦʙʨʘʞʘʻ 

ʩʪʫʧʽʥʴ ʩʧʦʨʽʜʥʝʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʦʨʤ ʽ ʧʽʜʪʚʝʨʜʞʫʻ ʜʦʮʽʣʴʥʽʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʘʛʘʪʦʚʠʤʽʨʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʫ ʩʝʣʝʢʮʽʾ ʛʨʷʩʪʠʮʽ 

ʟʙʽʨʥʦʾ. 

 

 

ʈʠʩ. 3.4 ɼʝʥʜʨʦʛʨʘʤʘ ʽʻʨʘʨʭʽʯʥʦʾ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘ ʢʦʤʧʣʝʢʩʦʤ ʧʨʦʜʫʢʪʠʚʥʠʭ ʽ ʷʢʽʩʥʠʭ ʦʟʥʘʢ (2012ï2014 

ʨʨ.). 

 

ɿ ʤʝʪʦʶ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʙʘʛʘʪʦʨʽʯʥʦʾ ʦʮʽʥʢʠ ʪʘ ʚʠʷʚʣʝʥʥʷ 

ʛʝʥʦʪʠʧʦʚʦʾ ʧʦʜʽʙʥʦʩʪʽ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘ ʢʦʤʧʣʝʢʩʦʤ 
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ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʦʟʥʘʢ ʧʨʦʚʝʜʝʥʦ ʽʻʨʘʨʭʽʯʥʫ ʢʣʘʩʪʝʨʠʟʘʮʽʶ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ 2015ï2017 ʨʨ. ɼʦ ʘʥʘʣʽʟʫ ʚʢʣʶʯʝʥʦ 18 ʟʨʘʟʢʽʚ ʢʦʣʝʢʮʽʾ, ʫ ʪʦʤʫ 

ʯʠʩʣʽ ʩʪʘʥʜʘʨʪʥʠʡ ʩʦʨʪ ʄʘʨʽʯʢʘ, ʦʮʽʥʝʥʠʭ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʚʨʦʞʘʡʥʦʩʪʽ 

ʟʝʣʝʥʦʾ ʤʘʩʠ, ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʥʘʩʽʥʥʷ, ʝʣʝʤʝʥʪʘʤʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ, 

ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʪʘ ʚʤʽʩʪʦʤ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ. ʂʣʘʩʪʝʨʠʟʘʮʽʶ 

ʚʠʢʦʥʘʥʦ ʤʝʪʦʜʦʤ ɺʘʨʜʘ ʥʘ ʦʩʥʦʚʽ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ 

ʜʦʟʚʦʣʠʣʦ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʥʫʪʨʽʰʥʴʦʛʨʫʧʦʚʫ ʜʠʩʧʝʨʩʽʶ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ 

ʦʙôʻʢʪʠʚʥʽʩʪʴ ʛʨʫʧʫʚʘʥʥʷ. ʉʪʘʥʜʘʨʪʠʟʘʮʽʷ ʜʘʥʠʭ ʫʩʫʥʫʣʘ ʚʧʣʠʚ ʨʽʟʥʦʾ 

ʨʦʟʤʽʨʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʽ ʜʘʣʘ ʟʤʦʛʫ ʢʦʨʝʢʪʥʦ ʚʨʘʭʫʚʘʪʠ ʚʥʝʩʦʢ ʢʦʞʥʦʾ 

ʦʟʥʘʢʠ ʫ ʬʦʨʤʫʚʘʥʥʷ ʢʣʘʩʪʝʨʥʦʾ ʩʪʨʫʢʪʫʨʠ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʠʜʽʣʝʥʦ ʯʦʪʠʨʠ ʯʽʪʢʦ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ʢʣʘʩʪʝʨʠ, ʱʦ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʨʽʟʥʽ ʪʠʧʠ ʧʦʻʜʥʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʠʭ ʽ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʅʘʡʯʠʩʝʣʴʥʽʰʠʡ ʧʝʨʰʠʡ ʢʣʘʩʪʝʨ ʦʙôʻʜʥʘʚ ʟʨʘʟʢʠ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʢʦʨʤʦʚʦʾ 

ʪʘ ʥʘʩʽʥʥʻʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ (ˉ 269, ˉ 267, ˉ 245, ɼʇ 277, ɼʇ 290, ɼʇ 293, 

ʆʣʝʰʢʘ 14, ɼʇ 380, ɼʇ 382, ɼʇ 384 ʪʘ ʽʥ.), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʬʦʨʤʫʚʘʥʥʷ 

ʛʨʫʧʠ ʛʝʥʦʪʠʧʽʚ ʽʟ ʢʦʤʧʣʝʢʩʥʦ ʚʠʨʘʞʝʥʠʤʠ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ɼʨʫʛʠʡ ʢʣʘʩʪʝʨ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚʠʩʦʢʦʧʨʦʪʝʾʥʦʚʠʤʠ 

ʛʝʥʦʪʠʧʘʤʠ (Reda, ɼʇ 292), ʷʢʽ ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʷʢʽʩʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʨʤʫ ʪʘ ʤʦʞʫʪʴ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʧʦʪʝʥʮʽʡʥʽ ʜʦʥʦʨʠ 

ʧʽʜʚʠʱʝʥʦʛʦ ʚʤʽʩʪʫ ʧʨʦʪʝʾʥʫ. ʊʨʝʪʽʡ ʢʣʘʩʪʝʨ ʚʢʣʶʯʘʻ ʟʨʘʟʢʠ, ʥʘʙʣʠʞʝʥʽ ʜʦ 

ʩʪʘʥʜʘʨʪʫ ʟʘ ʩʫʢʫʧʥʽʩʪʶ ʦʟʥʘʢ, ʪʦʜʽ ʷʢ ʯʝʪʚʝʨʪʠʡ ʦʙôʻʜʥʫʻ ʛʝʥʦʪʠʧʠ ʟʽ 

ʟʥʠʞʝʥʦʶ ʥʘʩʽʥʥʻʚʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʪʘ ʚʤʽʩʪʦʤ ʧʨʦʪʝʾʥʫ (ɼʇ 354, ɼʇ 357, 

ɼʇ 361, ɼʇ 363), ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʤʝʥʰ ʚʠʨʘʞʝʥʠʤ ʩʝʣʝʢʮʽʡʥʠʤ 

ʧʦʪʝʥʮʽʘʣʦʤ. 

ʆʪʨʠʤʘʥʘ ʩʪʨʫʢʪʫʨʘ ʢʣʘʩʪʝʨʽʚ ʚʽʜʦʙʨʘʞʘʻ ʙʽʦʣʦʛʽʯʥʫ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʧʽʜʪʚʝʨʜʞʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʙʘʛʘʪʦʚʠʤʽʨʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʫ ʩʝʣʝʢʮʽʾ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. ɺʠʜʽʣʝʥʥʷ 

ʦʢʨʝʤʠʭ ʛʨʫʧ ʽʟ ʢʦʥʪʨʘʩʪʥʠʤ ʧʨʦʷʚʦʤ ʦʟʥʘʢ ʜʦʟʚʦʣʷʻ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ 

ʬʦʨʤʫʚʘʪʠ ʢʦʤʙʽʥʘʮʽʾ ʩʭʨʝʱʫʚʘʥʴ ʽʟ ʤʝʪʦʶ ʧʦʻʜʥʘʥʥʷ ʚʠʩʦʢʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʷʢʦʩʪʽ ʢʦʨʤʫ ʪʘ ʘʜʘʧʪʠʚʥʦʩʪʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʢʣʘʩʪʝʨʥʠʡ 
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ʘʥʘʣʽʟ ʚʠʩʪʫʧʘʻ ʽʥʩʪʨʫʤʝʥʪʦʤ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʩʝʣʝʢʮʽʡʥʦʛʦ 

ʧʨʦʮʝʩʫ ʪʘ ʧʽʜʚʠʱʫʻ ʦʙˇʨʫʥʪʦʚʘʥʽʩʪʴ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ ʜʦʙʦʨʫ 

ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʈʝʟʫʣʴʪʘʪʠ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʜʘʥʦ ʫ ʚʠʛʣʷʜʽ 

ʜʝʥʜʨʦʛʨʘʤʠ (ʨʠʩ. 3.5), ʷʢʘ ʥʘʦʯʥʦ ʚʽʜʦʙʨʘʞʘʻ ʩʪʫʧʽʥʴ ʛʝʥʦʪʠʧʦʚʦʾ 

ʩʧʦʨʽʜʥʝʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʦʨʤ. 

 

 

ʈʠʩ. 3.5 ɼʝʥʜʨʦʛʨʘʤʘ ʽʻʨʘʨʭʽʯʥʦʾ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘ ʢʦʤʧʣʝʢʩʦʤ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʦʟʥʘʢ (ʩʝʨʝʜʥʻ ʟʘ 2015ï

2017 ʨʨ.) 

 

ʂʦʤʧʣʝʢʩʥʘ ʦʮʽʥʢʘ ʩʝʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘ 

ʦʢʨʝʤʠʤʠ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʤʠ ʦʟʥʘʢʘʤʠ ʥʝ ʟʘʚʞʜʠ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʘʪʥʶ 

ʦʙôʻʢʪʠʚʥʽʩʪʴ ʫ ʚʠʟʥʘʯʝʥʥʽ ʥʘʧʨʷʤʽʚ ʡʦʛʦ ʧʦʜʘʣʴʰʦʛʦ ʩʝʣʝʢʮʽʡʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʜʦʮʽʣʴʥʠʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʣʘʩʪʝʨʥʦʛʦ 

ʧʽʜʭʦʜʫ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʽʥʪʝʛʨʫʚʘʪʠ ʙʘʛʘʪʦʨʽʯʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʪʘ 

ʟʛʨʫʧʫʚʘʪʠ ʟʨʘʟʢʠ ʟʘ ʧʦʜʽʙʥʽʩʪʶ ʧʨʦʷʚʫ ʢʦʤʧʣʝʢʩʫ ʢʽʣʴʢʽʩʥʠʭ ʽ ʷʢʽʩʥʠʭ 

ʦʟʥʘʢ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʘʛʘʪʦʚʠʤʽʨʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʨʘʭʫʚʘʪʠ ʩʫʢʫʧʥʠʡ ʚʥʝʩʦʢ ʢʦʞʥʦʾ ʦʟʥʘʢʠ ʪʘ ʚʠʷʚʠʪʠ ʩʪʨʫʢʪʫʨʫ ʛʝʥʦʪʠʧʦʚʦʾ 

ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ɿ ʤʝʪʦʶ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʜʞʝʨʝʣ ʜʣʷ 
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ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʽʚ ʩʝʣʝʢʮʽʾ ʧʨʦʚʝʜʝʥʦ ʽʻʨʘʨʭʽʯʥʠʡ ʢʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ ʟʘ 

ʩʝʨʝʜʥʽʤʠ ʪʨʠʨʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʨʤʦʚʦʾ ʽ ʥʘʩʽʥʥʻʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, 

ʘʜʘʧʪʠʚʥʦʩʪʽ ʪʘ ʩʪʽʡʢʦʩʪʽ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʯʠʥʥʠʢʽʚ ʩʝʨʝʜʦʚʠʱʘ. ɼʦ ʘʥʘʣʽʟʫ 

ʚʢʣʶʯʝʥʦ ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ ʽ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ, ʫʨʦʞʘʡ ʥʘʩʽʥʥʷ, 

ʢʽʣʴʢʽʩʪʴ ʥʘʩʽʥʠʥ ʫ ʚʦʣʦʪʽ, ʤʘʩʫ ʥʘʩʽʥʥʷ ʟ ʚʦʣʦʪʽ, ʤʘʩʫ 1000 ʥʘʩʽʥʠʥ, 

ʟʠʤʦʩʪʽʡʢʽʩʪʴ, ʰʚʠʜʢʽʩʪʴ ʚʽʜʨʦʩʪʘʥʥʷ ʧʽʩʣʷ ʩʢʦʰʫʚʘʥʥʷ, ʨʽʚʥʦʤʽʨʥʽʩʪʴ 

ʬʦʨʤʫʚʘʥʥʷ ʟʝʣʝʥʦʾ ʤʘʩʠ ʪʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʙʫʨʦʾ ʽʨʞʽ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʣʘʩʪʝʨʠʟʘʮʽʾ 18 ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʟʛʨʫʧʦʚʘʥʦ ʫ 

ʯʦʪʠʨʠ ʦʩʥʦʚʥʽ ʢʣʘʩʪʝʨʠ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʨʽʚʥʝʤ ʧʨʦʷʚʫ ʧʨʦʜʫʢʪʠʚʥʠʭ, 

ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʠʭ ʪʘ ʢʦʨʤʦʚʠʭ ʦʟʥʘʢ. 

ʂʣʘʩʪʝʨ ɯ (ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʡ, ʩʝʣʝʢʮʽʡʥʦ ʧʝʨʩʧʝʢʪʠʚʥʠʡ) ʦʙôʻʜʥʘʚ 

ʟʨʘʟʢʠ Anksta, Velinta, ˉ 1524, ˉ 883 ʪʘ ˉ 912 ʽʟ ʥʘʡʚʠʱʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʢʦʤʧʣʝʢʩʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ɼʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʝ ʧʦʻʜʥʘʥʥʷ ʚʠʩʦʢʦʾ 

ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʣʝʥʦʾ ʪʘ ʩʫʭʦʾ ʤʘʩʠ, ʩʪʘʙʽʣʴʥʦʾ ʥʘʩʽʥʥʻʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, 

ʟʥʘʯʥʦʾ ʤʘʩʠ 1000 ʥʘʩʽʥʠʥ, ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʦʾ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʪʘ 

ʧʽʜʚʠʱʝʥʦʾ ʢʦʨʤʦʚʦʾ ʮʽʥʥʦʩʪʽ ʩʽʥʘ. 

ʂʣʘʩʪʝʨ ɯɯ (ʩʪʘʙʽʣʴʥʠʡ, ʩʝʨʝʜʥʴʦ-ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ) ʚʢʣʶʯʠʚ 

ʟʨʘʟʢʠ ˉ 2076, ˉ 3076, Dainava ʪʘ ˉ 2751 ʟʽ ʟʙʘʣʘʥʩʦʚʘʥʠʤ ʧʦʻʜʥʘʥʥʷʤ 

ʥʘʩʽʥʥʻʚʦʾ ʽ ʢʦʨʤʦʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʩʪʘʙʽʣʴʥʠʤ ʧʨʦʷʚʦʤ 

ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ. 

ʂʣʘʩʪʝʨ ɯɯɯ (ʪʠʧʦʚʠʡ) ʩʬʦʨʤʫʚʘʣʠ ʄʘʨʽʯʢʘ (St), ˉ 2078, Aukstuole, ˉ 

2089 ʪʘ ˉ 1956 ʽʟ ʩʝʨʝʜʥʽʤ ʨʽʚʥʝʤ ʧʨʦʷʚʫ ʦʟʥʘʢ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʴ ʩʪʘʥʜʘʨʪʫ ʜʣʷ ʧʦʨʽʚʥʷʣʴʥʦʾ ʦʮʽʥʢʠ. 

ʂʣʘʩʪʝʨ IV (ʟʥʠʞʝʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ) ʦʙôʻʜʥʘʚ Asta, ˉ 2069 ʪʘ ˉ 

1260, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʥʠʞʯʠʤ ʨʽʚʥʝʤ ʥʘʩʽʥʥʻʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʧʨʦʪʝ 

ʦʢʨʝʤʽ ʛʝʥʦʪʠʧʠ ʮʽʻʾ ʛʨʫʧʠ ʧʨʦʷʚʣʷʣʠ ʮʽʥʥʽ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʟʥʘʢʠ. 

 ʂʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ ʜʦʟʚʦʣʠʚ ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʩʝʣʝʢʮʽʡʥʽ ʟʨʘʟʢʠ ʟʘ 

ʩʫʢʫʧʥʽʩʪʶ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʦʟʥʘʢ, ʚʠʜʽʣʠʪʠ ʛʝʥʦʪʠʧʠ ʨʽʟʥʦʛʦ 

ʩʝʣʝʢʮʽʡʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ʪʘ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʫʚʘʪʠ ʚʠʙʽʨ ʜʦʥʦʨʽʚ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʽ ʘʜʘʧʪʦʚʘʥʠʭ ʩʦʨʪʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʚ 
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ʫʤʦʚʘʭ ʇʝʨʝʜʢʘʨʧʘʪʪʷ. ʈʝʟʫʣʴʪʘʪʠ ʧʦʜʘʥʦ ʫ ʚʠʛʣʷʜʽ ʜʝʥʜʨʦʛʨʘʤʠ (ʨʠʩ. 3.6). 

 

 

 

ʈʠʩ. 3.6 ɼʝʥʜʨʦʛʨʘʤʘ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ 

ʟʙʽʨʥʦʾ ʟʘ ʢʦʤʧʣʝʢʩʦʤ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʮʽʥʥʠʭ ʦʟʥʘʢ (2020ï2022 ʨʨ.). 

 

ɸʥʘʣʽʟ ʜʝʥʜʨʦʛʨʘʤʠ ʽʻʨʘʨʭʽʯʥʦʾ ʢʣʘʩʪʝʨʠʟʘʮʽʾ, ʧʦʙʫʜʦʚʘʥʦʾ ʤʝʪʦʜʦʤ 

ɺʘʨʜʘ ʥʘ ʦʩʥʦʚʽ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʦʟʥʘʢ, ʜʦʟʚʦʣʠʚ 

ʚʠʜʽʣʠʪʠ ʯʦʪʠʨʠ ʦʩʥʦʚʥʽ ʢʣʘʩʪʝʨʠ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. 

ʇʝʨʰʠʡ (ʣʽʚʠʡ) ʢʣʘʩʪʝʨ ʦʙôʻʜʥʫʻ ʛʨʫʧʫ ʟʨʘʟʢʽʚ (ˉ 1521, ˉ 2758, 

ɹʦʡʢʽʚʯʘʥʢʘ (St), ˉ 2244, ˉ 2256, ˉ 2249, ˉ 338, ˉ 2258, ˉ 269, ˉ 1986, ˉ 

1189, ˉ 2245, ˉ 2246, ˉ 2254, ˉ 115), ʷʢʽ ʬʦʨʤʫʶʪʴ ʢʦʤʧʘʢʪʥʫ ʛʽʣʢʫ ʟ 

ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʠʤʠ ʚʥʫʪʨʽʰʥʴʦʛʨʫʧʦʚʠʤʠ ʚʽʜʩʪʘʥʷʤʠ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʦʜʽʙʥʦʩʪʽ ʟʘ ʢʦʤʧʣʝʢʩʦʤ ʧʨʦʜʫʢʪʠʚʥʠʭ ʽ ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ. 

ɼʨʫʛʠʡ ʢʣʘʩʪʝʨ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʟʨʘʟʢʘʤʠ ˉ 1154, ˉ 2261, ˉ 2248, ˉ 

2259, ˉ 2257 ʪʘ ˉ 2260. ɼʣʷ ʮʽʻʾ ʛʨʫʧʠ ʭʘʨʘʢʪʝʨʥʘ ʯʽʪʢʦ ʚʠʨʘʞʝʥʘ 

ʚʥʫʪʨʽʰʥʷ ʩʪʨʫʢʪʫʨʘ ʪʘ ʧʦʤʽʨʥʠʡ ʨʽʚʝʥʴ ʜʠʬʝʨʝʥʮʽʘʮʽʾ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ 

ʙʣʠʟʴʢʽʩʪʴ ʧʨʦʷʚʫ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʦʟʥʘʢ. 
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ʊʨʝʪʽʡ ʢʣʘʩʪʝʨ ʩʬʦʨʤʫʚʘʣʠ ʟʨʘʟʢʠ ˉ 2253, ˉ 2247, ˉ 2252 ʪʘ ˉ 2255, 

ʷʢʽ ʛʨʫʧʫʶʪʴʩʷ ʚ ʦʢʨʝʤʫ ʛʽʣʢʫ ʜʝʥʜʨʦʛʨʘʤʠ ʟ ʩʝʨʝʜʥʽʤ ʨʽʚʥʝʤ ʤʽʞʟʨʘʟʢʦʚʦʾ 

ʜʠʩʪʘʥʮʽʾ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʩʧʝʮʠʬʽʯʥʦʛʦ ʧʦʻʜʥʘʥʥʷ ʦʟʥʘʢ, ʱʦ 

ʚʽʜʨʽʟʥʷʻ ʾʭ ʚʽʜ ʧʦʧʝʨʝʜʥʽʭ ʛʨʫʧ. 

ʏʝʪʚʝʨʪʠʡ (ʧʨʘʚʠʡ) ʢʣʘʩʪʝʨ ʦʙôʻʜʥʫʻ ʟʨʘʟʢʠ ˉ 2251 ʪʘ ˉ 2262, ʜʣʷ 

ʷʢʠʭ ʭʘʨʘʢʪʝʨʥʘ ʙʽʣʴʰʘ ʚʽʜʜʘʣʝʥʽʩʪʴ ʚʽʜ ʽʥʰʠʭ ʛʨʫʧ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʚʠʱʠʡ 

ʨʽʚʝʥʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʟʘ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. 

ʉʝʣʝʢʮʽʡʥʠʡ ʟʨʘʟʦʢ ˉ 2247 ʟʘʡʤʘʻ ʧʨʦʤʽʞʥʝ ʧʦʣʦʞʝʥʥʷ ʚ ʤʝʞʘʭ ʩʚʦʛʦ 

ʢʣʘʩʪʝʨʫ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʻʜʥʘʥʥʷ ʚ ʥʴʦʤʫ ʦʟʥʘʢ ʨʽʟʥʦʛʦ ʩʝʣʝʢʮʽʡʥʦʛʦ 

ʩʧʨʷʤʫʚʘʥʥʷ ʪʘ ʚʠʟʥʘʯʘʻ ʡʦʛʦ ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʛʝʥʦʪʠʧ. 

ɿʘʛʘʣʦʤ ʜʝʥʜʨʦʛʨʘʤʘ ʚʽʜʦʙʨʘʞʘʻ ʩʪʨʫʢʪʫʨʦʚʘʥʫ ʦʨʛʘʥʽʟʘʮʽʶ 

ʩʝʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʥʘʷʚʥʽʩʪʴ ʯʽʪʢʦ ʚʠʨʘʞʝʥʠʭ ʛʨʫʧ ʧʦʜʽʙʥʦʩʪʽ. 

ʈʦʟʤʝʞʫʚʘʥʥʷ ʢʣʘʩʪʝʨʽʚ ʥʘ ʨʽʚʥʽ ʝʚʢʣʽʜʦʚʦʾ ʚʽʜʩʪʘʥʽ ʙʣʠʟʴʢʦ 7ï8 ʫʤʦʚʥʠʭ 

ʦʜʠʥʠʮʴ ʧʽʜʪʚʝʨʜʞʫʻ ʩʫʪʪʻʚʫ ʛʝʥʦʪʠʧʦʚʫ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʜʦʩʣʽʜʞʫʚʘʥʦʾ 

ʚʠʙʽʨʢʠ ʟʘ ʩʫʢʫʧʥʽʩʪʶ ʧʨʦʜʫʢʪʠʚʥʠʭ, ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʠʭ ʽ ʷʢʽʩʥʠʭ ʦʟʥʘʢ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʙʘʛʘʪʦʚʠʤʽʨʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʢʦʣʝʢʮʽʡʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʪʘ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʜʦʙʦʨʫ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʛʝʥʦʪʠʧʽʚ ʫ 

ʩʝʣʝʢʮʽʾ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʜʦʩʣʽʜʞʝʥʴ ʻ ʚʠʜʽʣʝʥʥʷ ʝʪʘʣʦʥʥʠʭ ʟʨʘʟʢʽʚ ʪʘ 

ʬʦʨʤʫʚʘʥʥʷ ʦʟʥʘʢʦʚʦʾ ʢʦʣʝʢʮʽʾ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʟʘʢʨʽʧʠʪʠ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʡ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʡ ʤʘʪʝʨʽʘʣ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʡʦʛʦ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤʘʭ. 

 

3.3. ɽʪʘʣʦʥʥʽ ʟʨʘʟʢʠ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʦʟʥʘʢʦʚʦʾ ʢʦʣʝʢʮʽʾ 

 

ʌʦʨʤʫʚʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʨʘʟʢʽʚ-ʝʪʘʣʦʥʽʚ ʻ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ 

ʩʝʣʝʢʮʽʾ ʨʦʩʣʠʥ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʶ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʭ 

ʤʦʜʝʣʝʡ ʜʣʷ ʦʮʽʥʢʠ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʦʟʥʘʢ. ɽʪʘʣʦʥʥʽ ʟʨʘʟʢʠ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʢʨʝʤʠʭ ʪʠʧʽʚ ʘʙʦ ʛʨʫʧ 
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ʨʦʩʣʠʥ ʫ ʤʝʞʘʭ ʢʦʣʝʢʮʽʾ ʪʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʙôʻʢʪʠʚʥʦʛʦ 

ʧʦʨʽʚʥʷʥʥʷ ʛʝʥʦʪʠʧʽʚ ʨʽʟʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʡ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ. ʊʘʢʠʡ ʧʽʜʭʽʜ 

ʧʽʜʚʠʱʫʻ ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʥʘʫʢʦʚʫ ʦʙˇʨʫʥʪʦʚʘʥʽʩʪʴ ʜʦʙʦʨʫ 

ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ [189, 190]. 

ʆʟʥʘʢʦʚʘ ʢʦʣʝʢʮʽʷ ʻ ʩʪʨʫʢʪʫʨʦʚʘʥʦʶ ʯʘʩʪʠʥʦʶ ʛʝʥʦʬʦʥʜʫ ʢʫʣʴʪʫʨʠ ʽ 

ʚʢʣʶʯʘʻ ʟʨʘʟʢʠ, ʚʽʜʽʙʨʘʥʽ ʟʘ ʢʣʶʯʦʚʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʤʘʶʪʴ ʧʨʘʢʪʠʯʥʝ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʩʝʣʝʢʮʽʾ. ɼʣʷ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʜʦ ʪʘʢʠʭ ʥʘʣʝʞʘʪʴ ʧʦʢʘʟʥʠʢʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʝʣʝʥʦʾ ʤʘʩʠ ʽ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ, ʥʘʩʽʥʥʻʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, 

ʤʘʩʘ 1000 ʥʘʩʽʥʠʥ, ʤʦʨʬʦʙʽʦʤʝʪʨʠʯʥʽ ʦʟʥʘʢʠ ʪʘ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʩʽʥʘ. 

ʉʠʩʪʝʤʘʪʠʟʘʮʽʷ ʤʘʪʝʨʽʘʣʫ ʟʘ ʮʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʚʠʜʽʣʷʪʠ 

ʛʝʥʦʪʠʧʠ ʟ ʧʽʜʚʠʱʝʥʠʤ ʙʽʦʧʨʦʜʫʢʮʽʡʥʠʤ ʽ ʘʜʘʧʪʠʚʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ [100, 

190]. 

ɺʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʨʦʙʦʪʠ ʟ ʦʟʥʘʢʦʚʦʶ ʢʦʣʝʢʮʽʻʶ ʻ ʧʘʩʧʦʨʪʠʟʘʮʽʷ 

ʟʨʘʟʢʽʚ ʽʟ ʬʽʢʩʘʮʽʻʶ ʾʭ ʤʦʨʬʦʙʽʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʨʽʚʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʪʘ ʩʪʽʡʢʦʩʪʽ ʜʦ ʘʙʽʦʪʠʯʥʠʭ ʽ ʙʽʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʬʦʨʤʫʚʘʥʥʷ 

ʫʥʽʬʽʢʦʚʘʥʦʾ ʙʘʟʠ ʜʘʥʠʭ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʟʽʩʪʘʚʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʨʽʟʥʽ ʨʦʢʠ 

ʜʦʩʣʽʜʞʝʥʴ [95, 191]. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʇʦʣʦʞʝʥʥʷ ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ ʢʦʣʝʢʮʽʡ ʟʨʘʟʢʽʚ ʛʝʥʦʬʦʥʜʫ 

ʨʦʩʣʠʥ ʫ ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʮʝʥʪʨʽ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ, ʟʨʘʟʢʠ, 

ʚʢʣʶʯʝʥʽ ʜʦ ʢʦʣʝʢʮʽʾ, ʧʽʜʣʷʛʘʶʪʴ ʦʙʦʚôʷʟʢʦʚʽʡ ʨʝʻʩʪʨʘʮʽʾ. ʊʘʢʘ ʧʨʦʮʝʜʫʨʘ 

ʛʘʨʘʥʪʫʻ ʟʙʝʨʝʞʝʥʥʷ ʧʘʩʧʦʨʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʦʬʽʮʽʡʥʝ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʩʪʘʪʫʩʫ 

ʟʨʘʟʢʘ ʪʘ ʫʥʽʬʽʢʘʮʽʶ ʥʘʫʢʦʚʠʭ ʜʘʥʠʭ [111]. ʋ ʧʨʘʢʪʠʮʽ ʩʝʣʝʢʮʽʾ ʚʘʞʣʠʚʠʤ ʻ 

ʪʘʢʦʞ ʜʦʪʨʠʤʘʥʥʷ ʢʨʠʪʝʨʽʾʚ ʚʽʜʤʽʪʥʦʩʪʽ, ʦʜʥʦʨʽʜʥʦʩʪʽ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ (ɺʆʉ) 

ʷʢ ʩʢʣʘʜʦʚʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʤʘʪʝʨʽʘʣʫ [146]. 

ɿ ʤʝʪʦʶ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʢʦʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʫ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʩʬʦʨʤʦʚʘʥʦ ʧʝʨʝʣʽʢ ʦʟʥʘʢ ʽʟ ʚʠʜʽʣʝʥʥʷʤ ʟʨʘʟʢʽʚ-ʝʪʘʣʦʥʽʚ 

ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʾʭ ʧʨʦʷʚʫ. ɼʦʙʽʨ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʧʨʠʥʮʠʧʦʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʦʭʦʧʣʝʥʥʷ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʢʦʞʥʦʾ ʦʟʥʘʢʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʛʨʘʜʘʮʽʡ ʾʾ 

ʚʠʨʘʞʝʥʦʩʪʽ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʚʧʨʦʜʦʚʞ ʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʴ. ɼʣʷ ʢʦʞʥʦʾ ʦʟʥʘʢʠ 

ʚʠʟʥʘʯʝʥʦ ʢʽʣʴʢʘ ʨʽʚʥʽʚ ʧʨʦʷʚʫ ï ʚʽʜ ʤʽʥʽʤʘʣʴʥʦʛʦ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ, ʱʦ 
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ʟʘʙʝʟʧʝʯʫʻ ʦʙôʻʢʪʠʚʥʫ ʪʘ ʚʽʜʪʚʦʨʶʚʘʥʫ ʦʮʽʥʢʫ ʟʨʘʟʢʽʚ ʫ ʤʝʞʘʭ ʢʦʣʝʢʮʽʾ (ʪʘʙʣ. 

3.10).  

 ʊʘʙʣʠʮʷ 3.10  

ɽʪʘʣʦʥʥʽ ʟʨʘʟʢʠ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ (Dactylis glomerata L.) ʟʘ ʩʪʫʧʝʥʝʤ 

ʧʨʦʷʚʫ ʦʩʥʦʚʥʠʭ ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʠʭ ʽ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʦʟʥʘʢ 

ʆʟʥʘʢʠ  ɻʨʘʜʘʮʽʾ  ʉʪʫʧʝʥʽ 

ʚʠʷʚʣʝʥʥʷ 

ʦʟʥʘʢ,* 

ʂʦʜʠ  ɿʨʘʟʦʢ-ʝʪʘʣʦʥ 

ʅʘʟʚʘ ʟʨʘʟʢʘ  ʅʦʤʝʨ 

ʅʘʮ.ʢʘʪʘʣʦ

ʛʫ 

ɺʝʛʝʪʘʪʠʚʥʽ ʦʨʛʘʥʠ 

ɺʠʩʦʪʘ ʨʦʩʣʠʥʠ, ʩʤ < 80 ʜʫʞʝ 

ʢʦʨʦʪʢʝ 

1 ˉ 856 UJ 1900311 

81-105 ʢʦʨʦʪʢʝ 3 ˉ 1514 UJ 1900406 

106-116 ʩʝʨʝʜʥʻ 5 ʉʪʘʥʽʩʣʘʚʩʴʢʘ UJ 1900206 

117-125 ʜʦʚʛʝ 7 ʄʘʨʽʯʢʘ UJ 1900294 

>125 ʜʫʞʝ ʜʦʚʛʝ 9 ɹʦʡʢʽʚʯʘʥʢʘ UJ 1900409 

ʆʙʣʠʩʪʷʥʽʩʪʴ, % < 43 ʥʠʟʴʢʘ  3 ɼʇ ˉ 226 UJ 1900314 

44-54 ʩʝʨʝʜʥʷ 5 ˉ 856 UJ 1900311 

55-66 ʚʠʩʦʢʘ 7 ʄʘʨʽʯʢʘ UJ 1900294 

> 67 ʜʫʞʝ ʚʠʩʦʢʘ 9 ɹʦʡʢʽʚʯʘʥʢʘ UJ 1900409 

ɻʝʥʝʨʘʪʠʚʥʽ ʦʨʛʘʥʠ 

ɼʦʚʞʠʥʘ ʚʦʣʦʪʽ, ʩʤ < 7 ʜʫʞʝ 

ʢʦʨʦʪʢʘ 

1 ˉ 856 UJ 1900311 

8-13 ʢʦʨʦʪʢʘ 3 ˉ 1514 UJ 1900406 

14-19 ʩʝʨʝʜʥʷ 5 ʄʘʨʽʯʢʘ UJ 1900294 

20-30 ʜʦʚʛʘ 7 ɹʦʡʢʽʚʯʘʥʢʘ UJ 1900409 

ʄʘʩʘ 1000 ʥʘʩʽʥʠʥ, 

ʛ 

< 1,01 ʤʘʣʘ 3 ˉ 856 UJ 1900311 

1,02-1,20 ʩʝʨʝʜʥʷ 5 ˉ 1514 UJ 1900406 

1,21-1,27 ʚʝʣʠʢʘ 7 ʄʘʨʽʯʢʘ UJ 1900294 

> 1,28 ʜʫʞʝ ʚʝʣʠʢʘ 9 ɹʦʡʢʽʚʯʘʥʢʘ UJ 1900409 

ʂʽʣʴʢʽʩʪʴ ʥʘʩʽʥʠʥ ʫ 

ʚʦʣʦʪʽ, ʰʪ. 

< 190 ʤʘʣʘ 3 ˉ 856 UJ 1900311 

191-220 ʩʝʨʝʜʥʷ 5 ˉ 1514 UJ 1900406 

221-287 ʚʝʣʠʢʘ 7 ʄʘʨʽʯʢʘ UJ 1900294 

>288 ʜʫʞʝ ʚʝʣʠʢʘ 9 ɹʦʡʢʽʚʯʘʥʢʘ UJ 1900409 

ʄʘʩʘ ʥʘʩʽʥʥʷ ʟ 

ʦʜʥʽʻʾ ʚʦʣʦʪʽ,  ʛ 

<0,12 ʤʘʣʘ 3 ˉ 856 UJ 1900311 

0,13-0,19 ʩʝʨʝʜʥʷ 5 ˉ 1514 UJ 1900406 

0,20-0,33 ʚʝʣʠʢʘ 7 ʄʘʨʽʯʢʘ UJ 1900294 

>0,34 ʜʫʞʝ ʚʝʣʠʢʘ 9 ɹʦʡʢʽʚʯʘʥʢʘ UJ 1900409 

ɹʽʦʣʦʛʽʯʥʽ 

ʏʘʩ ʜʦʩʪʠʛʘʥʥʷ, ʜʽʙ 83-112 ʨʘʥʥʷ 3 ˉ 856 UJ 1900311 

113-117 ʩʝʨʝʜʥʷ 5 ˉ 1514 UJ 1900406 

118-124 ʧʽʟʥʷ 7 ʄʘʨʽʯʢʘ UJ 1900294 

>125 ʜʫʞʝ ʧʽʟʥʷ 9 ɹʦʡʢʽʚʯʘʥʢʘ UJ 1900409 

ʇʦʯʘʪʦʢ ʚʝʩʥʷʥʦʛʦ 

ʚʽʜʨʦʩʪʘʥʥʷ-

ʟʙʠʨʘʥʥʷ 

98-112 ʨʘʥʥʷ 5 ʆʣʝʰʢʘ 14 UJ 1900002 

113-117 ʩʝʨʝʜʥʷ 7 ɯɼ Asta UJ 1900317 

118-124 ʧʽʟʥʷ 9 ɹʦʡʢʽʚʯʘʥʢʘ UJ 1900409 
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ʗʢ ʝʪʘʣʦʥʥʽ ʚʠʢʦʨʠʩʪʘʥʦ ʟʨʘʟʢʠ, ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʫ ʅʘʮʽʦʥʘʣʴʥʦʤʫ 

ʢʘʪʘʣʦʟʽ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ, ʷʢʽ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʯʽʪʢʦ 

ʚʠʨʘʞʝʥʠʤʠ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʪʘ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʾʭ ʦʬʽʮʽʡʥʠʡ ʩʪʘʪʫʩ ʷʢ ʨʝʬʝʨʝʥʪʥʠʭ ʬʦʨʤ ʫ ʩʝʣʝʢʮʽʡʥʽʡ ʽ 

ʥʘʫʢʦʚʽʡ ʨʦʙʦʪʽ. 

ʉʬʦʨʤʦʚʘʥʠʡ ʧʝʨʝʣʽʢ ʦʭʦʧʣʶʻ ʦʟʥʘʢʠ ʚʝʛʝʪʘʪʠʚʥʠʭ ʽ ʛʝʥʝʨʘʪʠʚʥʠʭ 

ʦʨʛʘʥʽʚ ʪʘ ʙʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ, ʱʦ ʻ ʥʘʡʙʽʣʴʰ 

ʽʥʬʦʨʤʘʪʠʚʥʠʤʠ ʜʣʷ ʦʮʽʥʢʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʥʘʩʽʥʥʻʚʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʘʜʘʧʪʠʚʥʦʩʪʽ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. ɿʨʘʟʢʠ-ʝʪʘʣʦʥʠ ʨʽʟʥʦʛʦ 

ʩʪʫʧʝʥʷ ʧʨʦʷʚʫ ʦʟʥʘʢ ʩʪʚʦʨʶʶʪʴ ʦʩʥʦʚʫ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʪʘ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʜʦʙʦʨʫ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʇʦʜʘʥʽ ʚ ʪʘʙʣʠʮʽ ʟʨʘʟʢʠ-ʝʪʘʣʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʦʚʥʠʡ ʩʧʝʢʪʨ 

ʤʽʥʣʠʚʦʩʪʽ ʦʩʥʦʚʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ, ʛʝʥʝʨʘʪʠʚʥʠʭ ʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ, ʱʦ ʤʘʶʪʴ ʩʝʣʝʢʮʽʡʥʝ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʝ ʟʥʘʯʝʥʥʷ. 

ɺʠʜʽʣʝʥʥʷ ʛʨʘʜʘʮʽʡ ʦʟʥʘʢ ʽ ʚʽʜʧʦʚʽʜʥʠʭ ʾʤ ʝʪʘʣʦʥʽʚ ʜʘʣʦ ʟʤʦʛʫ ʦʙôʻʢʪʠʚʥʦ 

ʦʮʽʥʠʪʠ ʩʪʫʧʽʥʴ ʧʨʦʷʚʫ ʢʦʞʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʨʽʚʥʷʥʥʽʩʪʴ 

ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʤʝʞʘʭ ʢʦʣʝʢʮʽʡʥʠʭ ʽ ʩʝʣʝʢʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ɸʥʘʣʽʟ ʧʦʢʘʟʫʻ, ʱʦ ʟʨʘʟʢʠ ɹʦʡʢʽʚʯʘʥʢʘ ʪʘ ʄʘʨʽʯʢʘ ʚʠʩʪʫʧʘʶʪʴ 

ʝʪʘʣʦʥʘʤʠ ʚʠʩʦʢʦʛʦ ʽ ʜʫʞʝ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʧʨʦʷʚʫ ʙʽʣʴʰʦʩʪʽ ʦʟʥʘʢ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʟʦʢʨʝʤʘ ʚʠʩʦʪʠ ʨʦʩʣʠʥ, 

ʦʙʣʠʩʪʚʣʝʥʦʩʪʽ, ʜʦʚʞʠʥʠ ʚʦʣʦʪʽ ʪʘ ʥʘʩʽʥʥʻʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ɺʦʜʥʦʯʘʩ ʜʠʢʽ 

ʪʘ ʽʥʪʨʦʜʫʢʦʚʘʥʽ ʬʦʨʤʠ (ʟʨʘʟʢʠ ʟ ʜʠʢʦʨʦʩʣʠʭ ʧʦʧʫʣʷʮʽʡ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʜʦʙʦʨʫ) ʨʝʧʨʝʟʝʥʪʫʶʪʴ ʥʠʞʯʽ ʪʘ ʩʝʨʝʜʥʽ ʨʽʚʥʽ ʧʨʦʷʚʫ ʦʟʥʘʢ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ 

ʜʣʷ ʦʮʽʥʢʠ ʘʤʧʣʽʪʫʜʠ ʤʽʥʣʠʚʦʩʪʽ ʚʠʜʫ. 

ʉʬʦʨʤʦʚʘʥʘ ʩʠʩʪʝʤʘ ʟʨʘʟʢʽʚ-ʝʪʘʣʦʥʽʚ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʷʢ 

ʨʝʬʝʨʝʥʪʥʽ ʦʙôʻʢʪʠ ʧʨʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʩʝʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʬʦʨʤʫʚʘʥʥʽ 

ʦʟʥʘʢʦʚʦʾ ʢʦʣʝʢʮʽʾ ʪʘ ʧʨʦʚʝʜʝʥʥʽ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ. ʅʘʷʚʥʽʩʪʴ 

ʦʬʽʮʽʡʥʦ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʫ ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʢʘʪʘʣʦʟʽ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ 

ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ ʟʨʘʟʢʽʚ ʟʘʙʝʟʧʝʯʫʻ ʥʘʫʢʦʚʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʽ ʧʨʘʚʦʤʽʨʥʽʩʪʴ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ. 
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ʆʪʨʠʤʘʥʽ ʝʪʘʣʦʥʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʢʣʘʜʝʥʽ ʚ ʦʩʥʦʚʫ ʢʣʘʩʪʝʨʥʦʛʦ 

ʘʥʘʣʽʟʫ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ, ʱʦ ʜʘʣʦ ʟʤʦʛʫ ʟʛʨʫʧʫʚʘʪʠ ʤʘʪʝʨʽʘʣ ʟʘ 

ʩʫʢʫʧʥʽʩʪʶ ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʠʭ ʽ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʚʠʜʽʣʠʪʠ 

ʧʝʨʩʧʝʢʪʠʚʥʽ ʛʝʥʦʪʠʧʠ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʩʝʣʝʢʮʽʡʥʦʾ ʨʦʙʦʪʠ. 

ʉʬʦʨʤʦʚʘʥʽ ʟʨʘʟʢʠ-ʝʪʘʣʦʥʠ ʟʘ ʩʪʫʧʝʥʝʤ ʧʨʦʷʚʫ ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʠʭ ʽ 

ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʦʟʥʘʢ (ʪʘʙʣ. 3.10.) ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʷʢ ʨʝʬʝʨʝʥʪʥʘ 

ʙʘʟʘ ʧʨʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʢʦʣʝʢʮʽʡ ʛʨʷʩʪʠʮʽ 

ʟʙʽʨʥʦʾ ʨʽʟʥʠʭ ʨʦʢʽʚ ʟʘʢʣʘʜʢʠ. ɰʭ ʟʘʣʫʯʝʥʥʷ ʜʘʣʦ ʟʤʦʛʫ ʧʽʜʚʠʱʠʪʠ 

ʦʙôʻʢʪʠʚʥʽʩʪʴ ʛʨʫʧʫʚʘʥʥʷ ʟʨʘʟʢʽʚ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʟʽʩʪʘʚʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʤʽʞ 

ʦʢʨʝʤʠʤʠ ʝʪʘʧʘʤʠ ʜʦʩʣʽʜʞʝʥʴ. 

ʇʨʠ ʧʦʙʫʜʦʚʽ ʜʝʥʜʨʦʛʨʘʤ ʜʣʷ ʢʦʣʝʢʮʽʾ 2011ï2014 ʨʨ. ʟʨʘʟʢʠ 

ʛʨʫʧʫʚʘʣʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʽʚʥʽʚ ʧʨʦʷʚʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʥʘʩʽʥʥʻʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʚʠʟʥʘʯʝʥʠʭ ʥʘ ʦʩʥʦʚʽ ʝʪʘʣʦʥʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʂʣʘʩʪʝʨʠ, ʩʬʦʨʤʦʚʘʥʽ ʫ ʚʝʨʭʥʽʭ ʛʽʣʢʘʭ ʜʝʥʜʨʦʛʨʘʤʠ, 

ʚʽʜʧʦʚʽʜʘʣʠ ʟʨʘʟʢʘʤ ʟ ʚʠʩʦʢʠʤʠ ʪʘ ʜʫʞʝ ʚʠʩʦʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʚʠʩʦʪʠ 

ʨʦʩʣʠʥ, ʦʙʣʠʩʪʚʣʝʥʦʩʪʽ ʪʘ ʥʘʩʽʥʥʻʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʱʦ ʢʦʨʝʣʶʻ ʟ 

ʝʪʘʣʦʥʘʤʠ ʪʠʧʫ ʄʘʨʽʯʢʘ ʪʘ ɹʦʡʢʽʚʯʘʥʢʘ. 

ɸʥʘʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʟʘʩʪʦʩʦʚʘʥʦ ʧʽʜ ʯʘʩ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʢʦʣʝʢʮʽʾ 

2015ï2018 ʨʨ., ʜʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʨʘʟʢʽʚ-ʝʪʘʣʦʥʽʚ ʜʦʟʚʦʣʠʣʦ ʯʽʪʢʽʰʝ 

ʜʠʬʝʨʝʥʮʽʶʚʘʪʠ ʤʘʪʝʨʽʘʣ ʟʘ ʨʽʚʥʝʤ ʧʨʦʷʚʫ ʛʝʥʝʨʘʪʠʚʥʠʭ ʦʟʥʘʢ ʽ ʙʽʦʣʦʛʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʨʦʟʚʠʪʢʫ. ɺʠʜʽʣʝʥʽ ʢʣʘʩʪʝʨʠ ʦʭʦʧʣʶʚʘʣʠ ʷʢ ʛʨʫʧʠ ʟ ʽʥʪʝʥʩʠʚʥʠʤ 

ʪʠʧʦʤ ʨʦʩʪʫ ʪʘ ʚʠʩʦʢʦʶ ʥʘʩʽʥʥʻʚʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʪʘʢ ʽ ʟʨʘʟʢʠ ʟ ʧʦʤʽʨʥʠʤ 

ʪʘ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʧʨʦʷʚʫ ʦʟʥʘʢ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʝʨʝʜʥʽʤ ʽ ʤʽʥʽʤʘʣʴʥʠʤ 

ʝʪʘʣʦʥʥʠʤ ʛʨʘʜʘʮʽʷʤ. 

ʋ ʢʦʣʝʢʮʽʾ 2019 ʨʦʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʪʘʣʦʥʥʠʭ ʟʨʘʟʢʽʚ ʷʢ ʦʨʽʻʥʪʠʨʽʚ 

ʟʘʙʝʟʧʝʯʠʣʦ ʢʦʨʝʢʪʥʫ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʨʝʟʫʣʴʪʘʪʽʚ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʟʥʘʯʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʟʨʘʟʢʽʚ (35). ɼʝʥʜʨʦʛʨʘʤʘ ʟʘʩʚʽʜʯʠʣʘ ʬʦʨʤʫʚʘʥʥʷ ʩʪʘʙʽʣʴʥʠʭ 

ʢʣʘʩʪʝʨʽʚ, ʱʦ ʚʽʜʨʽʟʥʷʣʠʩʷ ʟʘ ʢʦʤʧʣʝʢʩʦʤ ʦʟʥʘʢ ʫʨʦʞʘʡʥʦʩʪʽ, ʤʘʩʠ 1000 

ʥʘʩʽʥʠʥ, ʢʽʣʴʢʦʩʪʽ ʥʘʩʽʥʠʥ ʫ ʚʦʣʦʪʽ ʪʘ ʩʪʽʡʢʦʩʪʽ ʜʦ ʙʽʦʪʠʯʥʠʭ ʽ ʘʙʽʦʪʠʯʥʠʭ 

ʬʘʢʪʦʨʽʚ. ɺʠʜʽʣʝʥʽ ʢʣʘʩʪʝʨʠ ʫʟʛʦʜʞʫʚʘʣʠʩʷ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʨʽʚʥʷʤʠ ʧʨʦʷʚʫ 
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ʦʟʥʘʢ, ʚʠʟʥʘʯʝʥʠʤʠ ʚ ʪʘʙʣʠʮʽ ʟʨʘʟʢʽʚ-ʝʪʘʣʦʥʽʚ. 

ɿʘʣʫʯʝʥʥʷ ʟʨʘʟʢʽʚ-ʝʪʘʣʦʥʽʚ ʟʘʙʝʟʧʝʯʠʣʦ ʤʝʪʦʜʠʯʥʫ ʥʘʩʪʫʧʥʽʩʪʴ 

ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʧʦʨʽʚʥʷʥʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʢʦʣʝʢʮʽʡ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʨʽʟʥʠʭ ʨʦʢʽʚ ʟʘʢʣʘʜʢʠ. ʎʝ ʦʙˇʨʫʥʪʦʚʫʻ ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠ 

ʬʦʨʤʫʚʘʥʥʽ ʦʟʥʘʢʦʚʦʾ ʢʦʣʝʢʮʽʾ ʪʘ ʜʦʙʦʨʽ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʩʝʣʝʢʮʽʾ. ʋ 

ʨʝʟʫʣʴʪʘʪʽ ʙʘʛʘʪʦʨʽʯʥʦʾ ʩʝʣʝʢʮʽʡʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ ʡ ʦʬʽʮʽʡʥʦ 

ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʚ ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʢʘʪʘʣʦʟʽ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ 

ʩʽʤ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ, ʷʢʽ ʦʪʨʠʤʘʣʠ ʩʪʘʪʫʩ ʨʝʬʝʨʝʥʪʥʠʭ (ʜʦʜʘʪʦʢ ʃ1ï

ʃ7). ɺʦʥʠ ʦʭʦʧʣʶʶʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʦʟʥʘʢ ʽ ʤʦʞʫʪʴ 

ʙʫʪʠ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʧʦʜʘʣʴʰʠʭ ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤʘʭ (ʪʘʙʣ. 3.11).  

ʊʘʙʣʠʮʷ 3.11 

ɿʘʨʝʻʩʪʨʦʚʘʥʽ ʚ ʅʎɻʈʈʋ ʟʨʘʟʢʠ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ 

ʅʘʟʚʘ ʟʨʘʟʢʘ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ˉ ʩʚʽʜʦʮʪʚʘ 

ʅʎɻʈʈʋ 

ʂʦʨʦʪʢʘ ʩʝʣʝʢʮʽʡʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʄʌ 1524 ʄʽʩʮʝʚʘ ʬʦʨʤʘ, ʛʘʟʦʥʥʠʡ 

ʪʠʧ 

ˉ 1890 ɯʥʪʝʥʩʠʚʥʝ ʧʽʩʣʷʫʢʽʩʥʝ 

ʚʽʜʨʦʩʪʘʥʥʷ, 

ʧʦʩʫʭʦʩʪʽʡʢʽʩʪʴ 

ʇ ɹʦʡʢʽʚʯʘʥʢʘ ʇʦʧʫʣʷʮʽʷ, ʩʽʥʦʢʽʩʥʦ-

ʧʘʩʦʚʠʱʥʠʡ ʪʠʧ 

ˉ 1891 ʉʪʘʙʽʣʴʥʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʚʠʩʦʢʘ 

ʘʜʘʧʪʠʚʥʽʩʪʴ 

ɼʌ 1854 ɼʠʢʘ ʬʦʨʤʘ, ʩʽʥʦʢʽʩʥʦ-

ʧʘʩʦʚʠʱʥʠʡ ʪʠʧ 

ˉ 2663 ɺʠʩʦʢʘ ʷʢʽʩʪʴ ʟʝʣʝʥʦʾ 

ʤʘʩʠ, ʽʤʫʥʽʪʝʪ ʜʦ ʭʚʦʨʦʙ 

ʇ 1986 ʇʦʧʫʣʷʮʽʷ, ʩʽʥʦʢʽʩʥʦ-

ʧʘʩʦʚʠʱʥʠʡ ʪʠʧ 

ˉ 2664 ʇʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʙʽʣʢʘ, 

ʰʚʠʜʢʝ ʚʽʜʨʦʩʪʘʥʥʷ 

ʇ 1521 ʇʦʧʫʣʷʮʽʷ, ʧʘʩʦʚʠʱʥʠʡ ˉ 2665 ɺʠʩʦʢʘ ʦʙʣʠʩʪʷʥʽʩʪʴ, 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʚʠʣʷʛʘʥʥʷ 

ʇ 1189 ʇʦʧʫʣʷʮʽʷ, ʧʘʩʦʚʠʱʥʠʡ ˉ 2666 ɯʥʪʝʥʩʠʚʥʝ ʚʽʜʨʦʩʪʘʥʥʷ 

ʧʽʩʣʷ ʩʢʦʰʫʚʘʥʥʷ 

ʇ 1989 ʇʦʧʫʣʷʮʽʷ, ʩʽʥʦʢʽʩʥʦ-

ʧʘʩʦʚʠʱʥʠʡ ʪʠʧ 

ˉ 2581 ʇʦʻʜʥʘʥʥʷ ʷʢʦʩʪʽ ʟʝʣʝʥʦʾ 

ʤʘʩʠ ʡ ʚʠʩʦʢʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

 

ɿʨʘʟʢʠ, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ, ʨʝʧʨʝʟʝʥʪʫʶʪʴ ʨʽʟʥʽ ʥʘʧʨʷʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʪʘ ʦʭʦʧʣʶʶʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʽ 

ʘʜʘʧʪʠʚʥʠʭ ʦʟʥʘʢ. ɰʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʨʝʬʝʨʝʥʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘʙʝʟʧʝʯʠʣʦ 

ʢʦʨʝʢʪʥʫ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʜʞʝʨʝʣ ʦʢʨʝʤʠʭ ʦʟʥʘʢ ʽ ʩʪʘʣʦ ʦʩʥʦʚʦʶ ʜʣʷ 

ʧʦʜʘʣʴʰʦʾ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʢʦʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 
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ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʘʛʘʪʦʨʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʬʦʨʤʦʚʘʥʦ ʪʘ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 

ʚ ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʮʝʥʪʨʽ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ ʦʟʥʘʢʦʚʫ 

ʢʦʣʝʢʮʽʶ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘ ʢʦʤʧʣʝʢʩʦʤ ʮʽʥʥʠʭ ʛʦʩʧʦʜʘʨʩʴʢʠʭ, 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʽ ʙʽʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ. ʂʦʣʝʢʮʽʷ ʥʘʣʽʯʫʻ 62 ʟʨʘʟʢʠ ʨʽʟʥʦʛʦ 

ʝʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʟ ʷʢʠʭ 47 ʧʦʭʦʜʷʪʴ ʟ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, 

14 ï ʟ ʃʠʪʚʠ ʪʘ ʦʜʠʥ ï ʟ ʇʦʣʴʱʽ. ʊʘʢʘ ʩʪʨʫʢʪʫʨʘ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʘʪʥʶ 

ʛʝʥʝʪʠʯʥʫ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʽ ʚʽʜʦʙʨʘʞʘʻ ʷʢ ʤʽʩʮʝʚʠʡ, ʪʘʢ ʽ ʽʥʪʨʦʜʫʢʦʚʘʥʠʡ 

ʛʝʥʦʬʦʥʜ ʢʫʣʴʪʫʨʠ. 

ʋʩʽ ʟʨʘʟʢʠ ʢʦʤʧʣʝʢʩʥʦ ʦʮʽʥʝʥʦ ʟʘ 19 ʦʟʥʘʢʘʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 53 

ʨʽʚʥʽʚ ʾʭ ʧʨʦʷʚʫ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʤʘʪʝʨʽʘʣ ʟʘ ʩʪʫʧʝʥʝʤ 

ʚʠʨʘʞʝʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʽ ʚʠʜʽʣʠʪʠ ʝʪʘʣʦʥʥʽ ʬʦʨʤʠ. 

ʅʘʩʽʥʥʷ ʚʩʽʭ 62 ʟʨʘʟʢʽʚ ʟʘʢʣʘʜʝʥʦ ʥʘ ʜʦʚʛʦʪʨʠʚʘʣʝ ʟʙʝʨʝʞʝʥʥʷ ʚ 

ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʩʭʦʚʠʱʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʩʪʘʥʦʚʣʝʥʠʭ ʚʠʤʦʛ, ʱʦ ʛʘʨʘʥʪʫʻ 

ʟʙʝʨʝʞʝʥʥʷ ʾʭ ʛʝʥʝʪʠʯʥʦʾ ʘʚʪʝʥʪʠʯʥʦʩʪʽ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʝʣʝʢʮʽʡʥʽʡ ʨʦʙʦʪʽ (ʜʦʜʘʪʦʢ ɼ3). 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʚʝʜʝʥʠʭ ʫ 2021ï2024 ʨʨ., ʩʬʦʨʤʦʚʘʥʦ 

ʦʟʥʘʢʦʚʫ ʙʘʟʫ ʜʘʥʠʭ (ʜʦʜʘʪʦʢ ɼ1), ʷʢʘ ʤʽʩʪʠʪʴ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʫ ʽʥʬʦʨʤʘʮʽʶ 

ʧʨʦ ʤʦʨʬʦʣʦʛʽʯʥʽ, ʙʽʦʣʦʛʽʯʥʽ ʪʘ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʽ ʦʟʥʘʢʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʟʨʘʟʢʽʚ. ʉʪʚʦʨʝʥʘ ʙʘʟʘ ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʥʦʮʽʥʥʝ ʽʥʬʦʨʤʘʮʽʡʥʝ ʩʫʧʨʦʚʦʜʞʝʥʥʷ 

ʢʦʣʝʢʮʽʾ, ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʛʝʥʦʪʠʧʽʚ ʪʘ 

ʩʧʨʠʷʻ ʾʭ ʝʬʝʢʪʠʚʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʚ ʩʝʣʝʢʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ. 

ʇʦʭʦʜʞʝʥʥʷ, ʨʦʜʦʚʽʜ ʽ ʤʽʩʮʷ ʟʙʦʨʫ ʟʨʘʟʢʽʚ ʦʟʥʘʢʦʚʦʾ ʢʦʣʝʢʮʽʾ ʥʘʚʝʜʝʥʦ ʚ 

ʜʦʜʘʪʢʫ ɼ2, ʱʦ ʜʘʻ ʟʤʦʛʫ ʧʨʦʩʪʝʞʠʪʠ ʝʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʽʯʥʫ ʩʪʨʫʢʪʫʨʫ 

ʢʦʣʝʢʮʽʾ, ʦʮʽʥʠʪʠ ʨʽʚʝʥʴ ʛʝʥʝʪʠʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʪʘ ʚʠʟʥʘʯʠʪʠ ʜʞʝʨʝʣʘ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʦʟʥʘʢ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʩʝʣʝʢʮʽʾ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. 

ʉʬʦʨʤʦʚʘʥʘ ʦʟʥʘʢʦʚʘ ʢʦʣʝʢʮʽʷ ʻ ʚʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʛʝʥʦʬʦʥʜʫ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʪʘ ʥʘʜʽʡʥʦʶ ʛʝʥʝʪʠʯʥʦʶ ʦʩʥʦʚʦʶ ʜʣʷ ʧʦʜʘʣʴʰʠʭ 

ʩʝʣʝʢʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʩʪʚʦʨʝʥʥʷ ʩʦʨʪʽʚ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ. ʉʠʩʪʝʤʘʪʠʟʘʮʽʷ 

ʪʘ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ ʟʨʘʟʢʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʜʝʩʢʨʠʧʪʦʨʽʚ 
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ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʨʦʩʣʠʥ (FAO/Bioversity) ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʾʭ 

ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʚʽʪʯʠʟʥʷʥʠʭ ʽ ʤʽʞʥʘʨʦʜʥʠʭ ʩʝʣʝʢʮʽʡʥʠʭ 

ʧʨʦʛʨʘʤʘʭ. 

ʇʦʻʜʥʘʥʥʷ ʧʘʩʧʦʨʪʥʠʭ ʜʘʥʠʭ, ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʝʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʽʯʥʝ 

ʧʦʭʦʜʞʝʥʥʷ ʟʨʘʟʢʽʚ ʪʘ ʩʪʨʫʢʪʫʨʦʚʘʥʦʾ ʦʟʥʘʢʦʚʦʾ ʙʘʟʠ ʜʘʥʠʭ ʬʦʨʤʫʻ ʮʽʣʽʩʥʫ 

ʽʥʬʦʨʤʘʮʽʡʥʫ ʩʠʩʪʝʤʫ ʢʦʣʝʢʮʽʾ. ʎʝ ʩʪʚʦʨʶʻ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʽ 

ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʧʝʨʝʭʦʜʫ ʚʽʜ ʦʧʠʩʫ ʛʝʥʦʬʦʥʜʫ ʜʦ ʡʦʛʦ ʧʨʠʢʣʘʜʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ, ʟʦʢʨʝʤʘ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʜʞʝʨʝʣ ʦʢʨʝʤʠʭ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ 

ʦʟʥʘʢ, ʬʦʨʤʫʚʘʥʥʷ ʘʜʘʧʪʠʚʥʠʭ ʢʦʤʙʽʥʘʮʽʡ ʪʘ ʜʦʙʦʨʫ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ 

ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʩʦʨʪʽʚ ʽʟ ʧʽʜʚʠʱʝʥʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʧʦʣʽʧʰʝʥʦʶ 

ʢʦʨʤʦʚʦʶ ʷʢʽʩʪʶ ʪʘ ʚʠʩʦʢʦʶ ʘʜʘʧʪʠʚʥʽʩʪʶ ʜʦ ʫʤʦʚ ʇʝʨʝʜʢʘʨʧʘʪʪʷ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 3 

 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʠʚʯʝʥʥʷ 85 ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʚʩʪʘʥʦʚʣʝʥʦ ʰʠʨʦʢʠʡ 

ʜʽʘʧʘʟʦʥ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʠʭ, ʧʨʦʜʫʢʪʠʚʥʠʭ ʽ ʢʦʨʤʦʚʠʭ ʦʟʥʘʢ. 

ʋʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ ʟʤʽʥʶʚʘʣʘʩʷ ʚʽʜ 27,3 ʜʦ 43,5 ʪ/ʛʘ, ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ï 

ʚʽʜ 5,05 ʜʦ 8,8 ʪ/ʛʘ, ʥʘʩʽʥʥʷ ï ʚʽʜ 0,205 ʜʦ 0,700 ʪ/ʛʘ. ʄʘʩʘ 1000 ʥʘʩʽʥʠʥ 

ʩʪʘʥʦʚʠʣʘ 0,83ï1,24 ʛ, ʢʽʣʴʢʽʩʪʴ ʥʘʩʽʥʠʥ ʫ ʚʦʣʦʪʽ ï 170ï348 ʰʪ., ʚʤʽʩʪ ʩʠʨʦʛʦ 

ʧʨʦʪʝʾʥʫ ï 7,1ï13,6 %. 

ɿʘ ʢʦʤʧʣʝʢʩʦʤ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʦʟʥʘʢ ʚʠʜʽʣʝʥʦ ʩʝʣʝʢʮʽʡʥʦ 

ʧʝʨʩʧʝʢʪʠʚʥʽ ʛʝʥʦʪʠʧʠ. ʅʘʡʚʠʱʫ ʥʘʩʽʥʥʻʚʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʬʦʨʤʫʚʘʣʠ 

ʟʨʘʟʢʠ ˉ 245 (0,700 ʪ/ʛʘ), ˉ 126 (0,683 ʪ/ʛʘ), ˉ 269 (0,661 ʪ/ʛʘ), ɼʇ 277 

(0,667 ʪ/ʛʘ), Velinta (0,645 ʪ/ʛʘ), ˉ 2076 (0,580 ʪ/ʛʘ) ʪʘ Dainava (0,557 ʪ/ʛʘ). 

ʇʽʜʚʠʱʝʥʠʡ ʫʤʽʩʪ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʟʨʘʟʢʽʚ Reda (13,6 %), ɼʇ 

292 (12,3 %), ɼʇ 384 (11,9 %), Cambila (11,3 %) ʪʘ ˉ 267 (11,1 %). ɿʘ 

ʧʦʻʜʥʘʥʥʷʤ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʝʣʝʥʦʾ ʤʘʩʠ ʪʘ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ 

ʚʠʨʽʟʥʷʣʠʩʷ Anksta (43,5 / 7,9 ʪ/ʛʘ), ˉ 1524 (40,2 / 6,2 ʪ/ʛʘ), ˉ 883 (31,5 / 5,1 

ʪ/ʛʘ) ʽ ˉ 912 (37,3 / 5,8 ʪ/ʛʘ). 



105 

 

ʂʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ, ʧʨʦʚʝʜʝʥʠʡ ʟʘ ʢʦʤʧʣʝʢʩʦʤ ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʠʭ, 

ʧʨʦʜʫʢʪʠʚʥʠʭ ʽ ʢʦʨʤʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʜʦʟʚʦʣʠʚ ʜʠʬʝʨʝʥʮʽʶʚʘʪʠ ʢʦʣʝʢʮʽʡʥʠʡ 

ʤʘʪʝʨʽʘʣ ʥʘ ʛʨʫʧʠ ʟ ʚʠʩʦʢʠʤ, ʩʝʨʝʜʥʽʤ ʽ ʟʥʠʞʝʥʠʤ ʨʽʚʥʝʤ ʧʨʦʷʚʫ ʦʟʥʘʢ. ʋ 

ʨʽʟʥʽ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʩʪʘʙʽʣʴʥʦ ʬʦʨʤʫʚʘʣʠ ʦʢʨʝʤʽ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ 

ʢʣʘʩʪʝʨʠ ʟʨʘʟʢʠ Anksta, Velinta, ˉ 1524, ˉ 883, ˉ 912, ˉ 245, ˉ 269, ɼʇ 

277, ɼʇ 290, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʾʭ ʟʥʘʯʥʠʡ ʩʝʣʝʢʮʽʡʥʠʡ ʧʦʪʝʥʮʽʘʣ. 

ɺʠʩʦʢʦʧʨʦʪʝʾʥʦʚʽ ʛʝʥʦʪʠʧʠ (Reda, ɼʇ 292) ʯʽʪʢʦ ʚʽʜʦʢʨʝʤʣʶʚʘʣʠʩʷ ʚ 

ʩʘʤʦʩʪʽʡʥʽ ʛʨʫʧʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʜʦʥʦʨʽʚ 

ʷʢʦʩʪʽ ʢʦʨʤʫ. 

ʅʘ ʦʩʥʦʚʽ ʙʘʛʘʪʦʨʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʬʦʨʤʦʚʘʥʦ ʦʟʥʘʢʦʚʫ ʢʦʣʝʢʮʽʶ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ (62 ʟʨʘʟʢʠ), ʢʦʤʧʣʝʢʩʥʦ ʦʮʽʥʝʥʫ ʟʘ 19 ʦʟʥʘʢʘʤʠ ʽʟ 53 ʨʽʚʥʷʤʠ 

ʾʭ ʧʨʦʷʚʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʨʘʟʢʽʚ-ʝʪʘʣʦʥʽʚ ʟʘʙʝʟʧʝʯʠʣʦ ʫʥʽʬʽʢʘʮʽʶ 

ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʧʦʨʽʚʥʶʚʘʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʤʽʞ ʨʽʟʥʠʤʠ ʧʝʨʽʦʜʘʤʠ 

ʜʦʩʣʽʜʞʝʥʴ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʝʣʝʢʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʽʜʽʙʨʘʥʦ ʪʘ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʚ 

ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʢʘʪʘʣʦʟʽ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ ʚʽʩʽʤ ʟʨʘʟʢʽʚ ʽʟ 

ʧʽʜʪʚʝʨʜʞʝʥʠʤ ʢʦʤʧʣʝʢʩʦʤ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʦʟʥʘʢ, ʱʦ ʟʘʩʚʽʜʯʫʻ ʾʭ 

ʥʘʫʢʦʚʫ ʥʦʚʠʟʥʫ ʪʘ ʧʨʘʢʪʠʯʥʫ ʮʽʥʥʽʩʪʴ. 

ʉʫʢʫʧʥʽʩʪʴ ʫʩʪʘʥʦʚʣʝʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ 

ʟʥʘʯʥʦʛʦ ʩʝʣʝʢʮʽʡʥʦʛʦ ʨʝʟʝʨʚʫ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʚ ʫʤʦʚʘʭ ʇʝʨʝʜʢʘʨʧʘʪʪʷ. 

ɺʠʜʽʣʝʥʽ ʛʝʥʦʪʠʧʠ ʟ ʦʧʪʠʤʘʣʴʥʠʤ ʧʦʻʜʥʘʥʥʷʤ ʧʨʦʜʫʢʪʠʚʥʠʭ, 

ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʠʭ ʽ ʢʦʨʤʦʚʠʭ ʦʟʥʘʢ ʬʦʨʤʫʶʪʴ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʫ ʙʘʟʫ 

ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʘʜʘʧʪʠʚʥʠʭ ʽ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʩʦʨʪʽʚ 

ʢʦʨʤʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

 

ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʘʚʪʦʨʦʤ ʦʧʫʙʣʽʢʦʚʘʥʦ 

ʥʘʫʢʦʚʽ ʧʨʘʮʽ [192 ï 203]. 
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ʈʆɿɼɯʃ 4 

ʉʊɺʆʈɽʅʅʗ ʊɸ ʆʎɯʅʂɸ ɺʀʍɯɼʅʆɻʆ ʄɸʊɽʈɯɸʃʋ ɻʈʗʉʊʀʎɯ 

ɿɹɯʈʅʆɰ ʅɸ ʆʉʅʆɺɯ ʂʆʃɽʂʎɯʁʅʀʍ ʈɽʉʋʈʉɯɺ ɯ 

ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆɻʆ ʄʋʊɸɻɽʅɽɿʋ 

 

4.1. ʌʦʨʤʫʚʘʥʥʷ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʥʘ ʦʩʥʦʚʽ 

ʢʦʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʽ ʩʢʣʘʜʥʦʛʽʙʨʠʜʥʠʭ ʧʦʧʫʣʷʮʽʡ 

 

ʉʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʻ ʚʠʟʥʘʯʘʣʴʥʦʶ 

ʧʝʨʝʜʫʤʦʚʦʶ ʫʩʧʽʰʥʦʾ ʩʝʣʝʢʮʽʾ ʙʘʛʘʪʦʨʽʯʥʠʭ ʟʣʘʢʦʚʠʭ ʪʨʘʚ, ʟʦʢʨʝʤʘ ʛʨʷʩʪʠʮʽ 

ʟʙʽʨʥʦʾ, ʟʘ ʨʽʟʥʠʤʠ ʥʘʧʨʷʤʘʤʠ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɺ ʫʤʦʚʘʭ 

ʇʝʨʝʜʢʘʨʧʘʪʪʷ ʮʝ ʟʘʚʜʘʥʥʷ ʧʦʪʨʝʙʫʻ ʧʦʻʜʥʘʥʥʷ ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʩʧʘʜʢʦʚʦʾ 

ʤʽʥʣʠʚʦʩʪʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʷʢ ʨʦʟʰʠʨʝʥʥʷ ʛʝʥʝʪʠʯʥʦʾ ʦʩʥʦʚʠ ʢʫʣʴʪʫʨʠ, ʪʘʢ 

ʽ ʮʽʣʝʩʧʨʷʤʦʚʘʥʝ ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʠʭ ʬʦʨʤ ʽʟ ʟʘʜʘʥʠʤ ʢʦʤʧʣʝʢʩʦʤ 

ʛʦʩʧʦʜʘʨʩʴʢʦ-ʮʽʥʥʠʭ ʦʟʥʘʢ. ʋ ʮʴʦʤʫ ʧʽʜʨʦʟʜʽʣʽ ʚʠʩʚʽʪʣʝʥʦ ʨʝʟʫʣʴʪʘʪʠ 

ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʦʮʽʥʢʠ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʥʘ ʦʩʥʦʚʽ 

ʢʦʣʝʢʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʩʪʚʦʨʝʥʠʭ ʩʢʣʘʜʥʦʛʽʙʨʠʜʥʠʭ ʧʦʧʫʣʷʮʽʡ. 

ʆʜʥʠʤ ʽʟ ʙʘʟʦʚʠʭ ʰʣʷʭʽʚ ʨʦʟʰʠʨʝʥʥʷ ʛʝʥʝʪʠʯʥʦʾ ʤʽʥʣʠʚʦʩʪʽ ʻ 

ʟʘʣʫʯʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ï ʢʦʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʨʽʟʥʦʛʦ ʝʢʦʣʦʛʦ-

ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ɰʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʩʝʣʝʢʮʽʡʥʦʤʫ ʧʨʦʮʝʩʽ ʜʘʻ 

ʟʤʦʛʫ ʘʢʫʤʫʣʶʚʘʪʠ ʮʽʥʥʽ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʙʽʦʣʦʛʽʯʥʽ ʦʟʥʘʢʠ ʪʘ ʬʦʨʤʫʚʘʪʠ 

ʧʦʧʫʣʷʮʽʾ, ʘʜʘʧʪʦʚʘʥʽ ʜʦ ʢʦʥʢʨʝʪʥʠʭ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ. ʆʩʦʙʣʠʚʦʾ 

ʘʢʪʫʘʣʴʥʦʩʪʽ ʮʝ ʥʘʙʫʚʘʻ ʜʣʷ ʧʝʨʝʭʨʝʩʥʦʟʘʧʠʣʴʥʠʭ ʢʫʣʴʪʫʨ, ʜʦ ʷʢʠʭ ʥʘʣʝʞʠʪʴ 

ʛʨʷʩʪʠʮʷ ʟʙʽʨʥʘ, ʦʩʢʽʣʴʢʠ ʧʽʜʪʨʠʤʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʧʦʧʫʣʷʮʽʡʥʦʾ 

ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʩʧʨʠʷʻ ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚ ʤʽʥʣʠʚʠʭ ʫʤʦʚʘʭ 

ʩʝʨʝʜʦʚʠʱʘ [96, 98, 100, 155, 156]. 

ɼʣʷ ʪʘʢʠʭ ʢʫʣʴʪʫʨ ʝʬʝʢʪʠʚʥʠʤ ʩʝʣʝʢʮʽʡʥʠʤ ʧʽʜʭʦʜʦʤ ʻ ʩʪʚʦʨʝʥʥʷ 

ʩʢʣʘʜʥʦʛʽʙʨʠʜʥʠʭ ʧʦʧʫʣʷʮʽʡ ʰʣʷʭʦʤ ʧʦʻʜʥʘʥʥʷ ʚʽʜʽʙʨʘʥʠʭ ʙʽʦʪʠʧʽʚ ʨʽʟʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʥʘʧʨʷʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʎʝ ʜʦʟʚʦʣʷʻ ʘʢʫʤʫʣʶʚʘʪʠ ʛʝʥʠ, ʱʦ 

ʟʫʤʦʚʣʶʶʪʴ ʧʨʦʷʚ ʢʦʤʧʣʝʢʩʫ ʘʜʘʧʪʠʚʥʦ ʚʘʞʣʠʚʠʭ ʦʟʥʘʢ ï ʟʠʤʦʩʪʽʡʢʦʩʪʽ, 
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ʩʪʽʡʢʦʩʪʽ ʜʦ ʧʝʨʝʟʚʦʣʦʞʝʥʥʷ ʽ ʧʽʜʚʠʱʝʥʦʾ ʢʠʩʣʦʪʥʦʩʪʽ ˇʨʫʥʪʽʚ, ʟʜʘʪʥʦʩʪʽ ʜʦ 

ʽʥʪʝʥʩʠʚʥʦʛʦ ʚʝʩʥʷʥʦʛʦ ʪʘ ʧʽʩʣʷʫʢʽʩʥʦʛʦ ʚʽʜʨʦʩʪʘʥʥʷ, ʜʦʚʛʦʚʽʯʥʦʩʪʽ 

ʪʨʘʚʦʩʪʦʶ. ʆʜʥʦʯʘʩʥʦ ʩʪʚʦʨʶʶʪʴʩʷ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʥʘʩʽʥʥʻʚʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʧʦʻʜʥʘʥʥʷ ʙʽʦʪʠʧʽʚ ʽʟ ʚʠʩʦʢʦʶ ʢʫʱʠʩʪʽʩʪʶ, 

ʜʦʙʨʦʶ ʦʙʣʠʩʪʚʣʝʥʽʩʪʶ, ʩʠʥʭʨʦʥʥʽʩʪʶ ʮʚʽʪʽʥʥʷ ʪʘ ʟʜʘʪʥʽʩʪʶ ʬʦʨʤʫʚʘʪʠ 

ʧʽʜʚʠʱʝʥʫ ʢʽʣʴʢʽʩʪʴ ʛʝʥʝʨʘʪʠʚʥʠʭ ʧʘʛʦʥʽʚ ʽ ʚʦʣʦʪʝʡ. ɯʟʦʣʴʦʚʘʥʝ ʚʽʣʴʥʝ 

ʧʝʨʝʟʘʧʠʣʝʥʥʷ ʥʘ ʨʦʟʩʘʜʥʠʢʘʭ ʧʦʣʽʢʨʦʩʫ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʫ ʨʝʢʦʤʙʽʥʘʮʽʶ 

ʩʧʘʜʢʦʚʠʭ ʬʘʢʪʦʨʽʚ ʽ ʬʦʨʤʫʚʘʥʥʷ ʛʝʥʝʪʠʯʥʦ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʧʦʪʦʤʩʪʚʘ ʟ 

ʧʽʜʚʠʱʝʥʦʶ ʩʝʣʝʢʮʽʡʥʦʶ ʮʽʥʥʽʩʪʶ [155, 204, 205]. 

ʇʦʧʝʨʝʜʥʶ ʦʮʽʥʢʫ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʜʽʡʩʥʶʚʘʣʠ ʥʘ ʦʩʥʦʚʽ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʠʭ, ʧʨʦʜʫʢʪʠʚʥʠʭ ʪʘ ʘʜʘʧʪʠʚʥʠʭ ʦʟʥʘʢ 

18 ʢʦʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʨʽʟʥʦʛʦ ʝʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʟʦʢʨʝʤʘ 

ʩʝʤʠ ʜʠʢʦʨʦʩʣʠʭ ʬʦʨʤ, ʩʝʤʠ ʟʘʢʦʨʜʦʥʥʠʭ ʩʦʨʪʽʚ ʽ ʯʦʪʠʨʴʦʭ ʩʦʨʪʽʚ 

ʚʽʪʯʠʟʥʷʥʦʾ ʩʝʣʝʢʮʽʾ. ɺʠʷʚʣʝʥʦ ʟʥʘʯʥʫ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʛʝʥʝʪʠʯʥʦʶ ʨʽʟʥʦʨʽʜʥʽʩʪʶ ʤʘʪʝʨʽʘʣʫ ʪʘ ʡʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷʤ. 

ɺ ʫʤʦʚʘʭ ʇʝʨʝʜʢʘʨʧʘʪʪʷ ʥʘʡʙʽʣʴʰ ʟʠʤʦʩʪʽʡʢʠʤʠ ʚʠʷʚʠʣʠʩʷ ʜʠʢʦʨʦʩʣʽ 

ʬʦʨʤʠ ʪʘ ʟʨʘʟʢʠ ʫʢʨʘʾʥʩʴʢʦʾ ʩʝʣʝʢʮʽʾ, ʫ ʷʢʠʭ ʟʘʛʠʙʝʣʴ ʨʦʩʣʠʥ ʫ ʟʠʤʦʚʦ-

ʚʝʩʥʷʥʠʡ ʧʝʨʽʦʜ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ 1ï5 %. ɿʘʢʦʨʜʦʥʥʽ ʟʨʘʟʢʠ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʜʝʱʦ ʥʠʞʯʦʶ ʟʠʤʦʩʪʽʡʢʽʩʪʶ, ʧʨʦʪʝ ʦʢʨʝʤʽ ʟ ʥʠʭ 

ʧʦʻʜʥʫʚʘʣʠ ʟʘʜʦʚʽʣʴʥʫ ʘʜʘʧʪʠʚʥʽʩʪʴ ʽʟ ʧʽʜʚʠʱʝʥʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʣʫʯʝʥʥʷ ʷʢ ʤʽʩʮʝʚʠʭ, ʪʘʢ ʽ ʽʥʪʨʦʜʫʢʦʚʘʥʠʭ ʬʦʨʤ 

ʜʦ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ. 

ɸʥʘʣʽʟ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʦʢʘʟʘʚ ʯʽʪʢʫ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʟʨʘʟʢʽʚ 

ʟʘ ʚʠʩʦʪʦʶ ʨʦʩʣʠʥ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʧʨʷʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʉʽʥʦʢʽʩʥʽ ʬʦʨʤʠ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʥʘʡʙʽʣʴʰʦʶ ʚʠʩʦʪʦʶ (100ï137 ʩʤ), ʧʘʩʦʚʠʱʥʽ ï  

ʥʘʡʤʝʥʰʦʶ (ʜʦ 60 ʩʤ), ʪʦʜʽ ʷʢ ʩʽʥʦʢʽʩʥʦ-ʧʘʩʦʚʠʱʥʽ ʟʘʡʤʘʣʠ ʧʨʦʤʽʞʥʝ 

ʧʦʣʦʞʝʥʥʷ. ʋʨʘʭʫʚʘʥʥʷ ʮʽʻʾ ʦʟʥʘʢʠ ʻ ʚʘʞʣʠʚʠʤ ʧʽʜ ʯʘʩ ʜʦʙʦʨʫ ʙʘʪʴʢʽʚʩʴʢʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʦʨʪʽʚ ʨʽʟʥʦʛʦ ʪʠʧʫ ʚʠʢʦʨʠʩʪʘʥʥʷ. 
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ɻʨʷʩʪʠʮʷ ʟʙʽʨʥʘ ʫʨʘʞʫʻʪʴʩʷ ʢʦʤʧʣʝʢʩʦʤ ʛʨʠʙʥʠʭ ʭʚʦʨʦʙ, ʩʝʨʝʜ ʷʢʠʭ 

ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʪʘ ʰʢʽʜʣʠʚʠʤʠ ʻ ʩʥʽʛʦʚʘ ʧʣʽʩʥʷʚʘ, ʧʫʨʧʫʨʦʚʘ 

ʧʣʷʤʠʩʪʽʩʪʴ ʣʠʩʪʢʽʚ (Stagonospora arenaria), ʙʦʨʦʰʥʠʩʪʘ ʨʦʩʘ (Erysiphe 

graminis f. sp. dactylidis), ʧʣʷʤʠʩʪʽʩʪʴ ʣʠʩʪʢʽʚ (Drechslera dactylidis), ʧʘʨʰʘ 

(Rhynchosporium orthosporum), ʩʤʫʛʘʩʪʽʩʪʴ ʣʠʩʪʢʽʚ, ʩʧʨʠʯʠʥʝʥʘ 

Scolecotrichum graminis, ʘ ʪʘʢʦʞ ʽʨʞʽ, ʟʦʢʨʝʤʘ ʩʪʝʙʣʦʚʘ (Puccinia graminis), 

ʩʤʫʛʘʩʪʘ (ʞʦʚʪʘ) (Puccinia striiformis f. sp. dactylidis) ʪʘ ʙʫʨʘ ʽʨʞʘ (Uromyces 

dactylidis) [43, 68, 206]. ʋʨʘʞʝʥʥʷ ʮʠʤʠ ʧʘʪʦʛʝʥʘʤʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʘʩʠʤʽʣʷʮʽʡʥʦʾ ʧʦʚʝʨʭʥʽ, ʧʦʛʽʨʰʝʥʥʷ ʨʦʩʪʫ ʡ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ, 

ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʢʦʨʤʫ. 

ʆʮʽʥʢʘ ʩʪʽʡʢʦʩʪʽ ʜʦ ʙʫʨʦʾ ʽʨʞʽ (Uromyces dactylidis Otth.) ʧʦʢʘʟʘʣʘ, ʱʦ 

ʥʘʡʙʽʣʴʰʠʡ ʨʽʚʝʥʴ ʫʨʘʞʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ ʜʠʢʦʨʦʩʣʠʭ ʬʦʨʤ, ʪʦʜʽ ʷʢ 

ʙʽʣʴʰʽʩʪʴ ʚʽʪʯʠʟʥʷʥʠʭ ʽ ʟʘʨʫʙʽʞʥʠʭ ʟʨʘʟʢʽʚ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʩʣʘʙʢʠʤ ʘʙʦ 

ʩʝʨʝʜʥʽʤ ʩʪʫʧʝʥʝʤ ʫʨʘʞʝʥʥʷ. ɿʘ ʩʫʢʫʧʥʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ ʭʚʦʨʦʙʦʩʪʽʡʢʦʩʪʽ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʚʠʭʽʜʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʚʠʟʥʘʯʝʥʦ ʟʨʘʟʢʠ ʩʝʣʝʢʮʽʡʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ. ʋ ʟʚôʷʟʢʫ ʟ ʥʝʛʘʪʠʚʥʠʤ ʚʧʣʠʚʦʤ ʫʨʘʞʝʥʥʷ ʣʠʩʪʢʦʚʦʛʦ ʘʧʘʨʘʪʫ 

ʥʘ ʧʦʞʠʚʥʫ ʮʽʥʥʽʩʪʴ ʽ ʧʝʨʝʪʨʘʚʥʽʩʪʴ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʜʦ 

ʣʠʩʪʢʦʚʠʭ ʭʚʦʨʦʙ ʻ ʦʜʥʠʤ ʽʟ ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʧʨʷʤʽʚ ʩʝʣʝʢʮʽʾ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ, 

ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ ʚʦʣʦʛʦʛʦ ʪʘ ʧʦʤʽʨʥʦʛʦ ʢʣʽʤʘʪʫ. ʌʦʨʤʫʚʘʥʥʷ ʩʦʨʪʽʚ ʽʟ 

ʢʦʤʧʣʝʢʩʥʦʶ ʭʚʦʨʦʙʦʩʪʽʡʢʽʩʪʶ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʝʬʝʢʪʠʚʥʠʡ ʰʣʷʭ 

ʧʽʜʚʠʱʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʢʦʨʤʦʚʦʾ ʮʽʥʥʦʩʪʽ ʢʫʣʴʪʫʨʠ ʙʝʟ 

ʜʦʜʘʪʢʦʚʦʛʦ ʭʽʤʽʯʥʦʛʦ ʟʘʭʠʩʪʫ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʣʴʦʚʠʭ ʦʮʽʥʦʢ ʽ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʽʟʫ ʨʦʩʣʠʥ ʥʘ 

ʪʨʝʪʴʦʤʫ ʨʦʮʽ ʞʠʪʪʷ ʚʽʜʽʙʨʘʥʦ 70 ʥʘʡʙʽʣʴʰ ʮʽʥʥʠʭ ʙʽʦʪʠʧʽʚ, ʟ ʷʢʠʭ 40 

ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʩʢʣʘʜʥʦʛʽʙʨʠʜʥʠʭ ʧʦʧʫʣʷʮʽʡ. ɼʦʙʽʨ 

ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʢʦʤʧʣʝʢʩʦʤ ʦʟʥʘʢ: ʚʠʩʦʢʦʶ ʟʘʛʘʣʴʥʦʶ ʤʘʩʦʶ ʨʦʩʣʠʥʠ, 

ʟʥʘʯʥʦʶ ʯʘʩʪʢʦʶ ʣʠʩʪʢʽʚ ʽ ʫʢʦʨʦʯʝʥʠʭ ʧʘʛʦʥʽʚ, ʚʠʩʦʢʦʶ ʦʙʣʠʩʪʚʣʝʥʽʩʪʶ, 

ʜʦʙʨʦʶ ʢʫʱʠʩʪʽʩʪʶ ʪʘ ʚʽʜʩʫʪʥʽʩʪʶ ʫʨʘʞʝʥʥʷ ʭʚʦʨʦʙʘʤʠ. ɿʘ ʩʫʤʦʶ ʜʚʦʭ 

ʫʢʦʩʽʚ 11 ʟʨʘʟʢʽʚ ʧʝʨʝʚʠʱʠʣʠ ʩʪʘʥʜʘʨʪ ɼʨʦʛʦʙʠʯʘʥʢʘ ʟʘ ʟʘʛʘʣʴʥʦʶ ʤʘʩʦʶ 

ʨʦʩʣʠʥ ʥʘ 3,2ï46,1 %, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭ ʚʠʩʦʢʠʡ ʩʝʣʝʢʮʽʡʥʠʡ ʧʦʪʝʥʮʽʘʣ. 
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ʅʘ ʦʩʥʦʚʽ ʚʽʜʽʙʨʘʥʠʭ ʙʽʦʪʠʧʽʚ ʩʬʦʨʤʦʚʘʥʦ ʜʝʚôʷʪʴ ʩʢʣʘʜʥʦʛʽʙʨʠʜʥʠʭ 

ʧʦʧʫʣʷʮʽʡ ʪʨʴʦʭ ʪʠʧʽʚ: ʧʘʩʦʚʠʱʥʦʛʦ (ʇ-1, ʇ-2, ʇ-3), ʩʽʥʦʢʽʩʥʦʛʦ (ʉ-4, ʉ-5, ʉ-

6) ʪʘ ʩʽʥʦʢʽʩʥʦ-ʧʘʩʦʚʠʱʥʦʛʦ (ʉʇ-7, ʉʇ-8, ʉʇ-9). ʂʦʞʥʫ ʧʦʧʫʣʷʮʽʶ ʩʪʚʦʨʝʥʦ 

ʰʣʷʭʦʤ ʛʨʫʧʦʚʦʛʦ ʙʽʦʪʠʧʽʯʥʦʛʦ ʜʦʙʦʨʫ ʪʘ ʚʽʣʴʥʦʛʦ ʧʝʨʝʟʘʧʠʣʝʥʥʷ ʚʽʜʽʙʨʘʥʠʭ 

ʢʣʦʥʽʚ ʥʘ ʽʟʦʣʴʦʚʘʥʠʭ ʨʦʟʩʘʜʥʠʢʘʭ ʧʦʣʽʢʨʦʩʫ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʠʚ 

ʧʦʻʜʥʘʥʥʷ ʫ ʥʦʚʦʩʪʚʦʨʝʥʠʭ ʧʦʧʫʣʷʮʽʷʭ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʘʜʘʧʪʠʚʥʦʩʪʽ 

ʪʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʘʜʘʥʦʤʫ ʥʘʧʨʷʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ:  

ï ʧʘʩʦʚʠʱʥʠʡ ʥʘʧʨʷʤʦʢ: ʇ-1 (ɼʨʦʛʦʙʠʯʘʥʢʘ, Asta, ɼʇ 293), ʇ-2 

(ʄʘʨʽʯʢʘ, Dainava, ɼʇ 236, ˉ 343), ʇ-3 (ʆʣʝʰʢʘ 14, Zeke, ɼʇ 328, ɼʇ 292); 

 ï ʩʽʥʦʢʽʩʥʠʡ ʥʘʧʨʷʤʦʢ: ʉ-4 (ɼʇ 280, ˉ 267, ʍʝʨʩʦʥʩʴʢʘ ʨʘʥʥʷ 1, 

Cambila), ʉ-5 (ɼʇ 380, ɼʇ 75, Asta, ʄʘʨʽʯʢʘ, ˉ 337), ʉ-6 (ʄʘʨʽʯʢʘ, ʆʣʝʰʢʘ 

14, ɼʇ 384, ˉ 245, Dainava, Cambila); 

 ï ʩʽʥʦʢʽʩʥʦ-ʧʘʩʦʚʠʱʥʠʡ ʥʘʧʨʷʤʦʢ: ʉʇ-7 (ɼʨʦʛʦʙʠʯʘʥʢʘ, ɼʇ 50,  Zeke, 

ɼʇ 328), ʉʇ-8 (ʄʘʨʽʯʢʘ, Dainava, ˉ 337, ɼʇ 384, ɼʇ 75), ʉʇ-9 (ʆʣʝʰʢʘ 14, 

Zeke, ʍʝʨʩʦʥʩʴʢʘ ʨʘʥʥʷ 1, Cambila, ɼʇ 277, ˉ 267). 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʠʬʽʯʥʠʭ ʧʦʧʫʣʷʮʽʡ ʜʣʷ ʧʘʩʦʚʠʱʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʽʜʽʙʨʘʥʦ ʨʦʩʣʠʥʠ, ʷʢʽ ʚʽʜʟʥʘʯʘʣʠʩʷ ʜʦʙʨʠʤ ʚʽʜʨʦʩʪʘʥʥʷʤ ʥʘʚʝʩʥʽ ʪʘ ʧʽʩʣʷ 

ʫʢʦʩʽʚ, ʚʠʩʦʢʦʶ ʢʦʨʤʦʚʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʥʝʟʥʘʯʥʦʶ ʚʠʩʦʪʦʶ, ʚʝʣʠʢʦʶ 

ʢʽʣʴʢʽʩʪʶ ʚʝʛʝʪʘʪʠʚʥʠʭ ʧʘʛʦʥʽʚ ʽ ʚʠʩʦʢʦʶ ʘʙʩʦʣʶʪʥʦʶ ʦʙʣʠʩʪʚʣʝʥʽʩʪʶ. 

ʈʦʩʣʠʥʠ, ʚʽʜʽʙʨʘʥʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʦʧʫʣʷʮʽʡ ʩʽʥʦʢʽʩʥʦʛʦ ʪʠʧʫ, 

ʚʽʜʨʽʟʥʷʣʠʩʷ ʚʠʩʦʢʦʶ ʢʦʨʤʦʚʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʫ ʬʘʟʽ ʧʦʚʥʦʛʦ ʚʠʢʠʜʘʥʥʷ 

ʚʦʣʦʪʽ, ʚʠʩʦʢʠʤ ʘʙʩʦʣʶʪʥʠʤ ʚʨʦʞʘʻʤ ʣʠʩʪʢʽʚ, ʟʥʘʯʥʦʶ ʚʠʩʦʪʦʶ ʧʘʛʦʥʽʚ, 

ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʧʨʦʪʝʾʥʫ ʽ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ.  

ɼʣʷ ʧʦʧʫʣʷʮʽʡ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʠʧʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʙʠʨʘʣʠ ʙʽʦʪʠʧʠ, ʷʢʽ 

ʚʽʜʨʽʟʥʷʣʠʩʷ ʜʦʙʨʠʤ ʚʽʜʨʦʩʪʘʥʥʷʤ ʚʝʩʥʦʶ ʽ ʧʽʩʣʷ ʢʦʞʥʦʛʦ ʫʢʦʩʫ, ʚʠʩʦʢʦʶ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʧʨʠ ʩʽʥʦʢʽʩʥʦʤʫ ʘʙʦ ʧʘʩʦʚʠʱʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ, ʚʠʩʦʢʠʤʠ 

ʢʦʨʤʦʚʠʤʠ ʷʢʦʩʪʷʤʠ, ʚʠʩʦʢʦʶ ʟʘʛʘʣʴʥʦʶ ʢʫʱʠʩʪʽʩʪʶ. 

ʋ ʚʩʽʭ ʪʨʴʦʭ ʢʦʤʙʽʥʘʮʽʷʭ ʦʙʦʚôʷʟʢʦʚʦʶ ʫʤʦʚʦʶ ʚʽʜʙʦʨʫ ʻ ʚʽʜʩʫʪʥʽʩʪʴ 

ʫʨʘʞʝʥʥʷ ʭʚʦʨʦʙʘʤʠ. ɺ ʪʘʙʣʠʮʽ 4.1 ʥʘʚʝʜʝʥʦ ʩʝʨʝʜʥʽ ʤʦʨʬʦ-ʧʨʦʜʫʢʪʠʚʥʽ 

ʧʦʢʘʟʥʠʢʠ ʨʦʩʣʠʥ, ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʢʣʘʜʥʦʛʽʙʨʠʜʥʠʭ ʧʦʧʫʣʷʮʽʡ. 
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ʊʘʙʣʠʮʷ 4.1 

ʉʝʨʝʜʥʽ ʤʦʨʬʦ-ʧʨʦʜʫʢʪʠʚʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʩʣʠʥ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ, 

ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʢʣʘʜʥʦʛʽʙʨʠʜʥʠʭ ʧʦʧʫʣʷʮʽʡ (ʩʝʨʝʜʥʻ ʟʘ 

ʜʚʘ ʫʢʦʩʠ) 

ʇʦʧʫʣʷʮʽʷ ɿʘʛʘʣʴʥʘ  ʤʘʩʘ 

ʦʜʥʽʻʾ ʨʦʩʣʠʥʠ  

ʄʘʩʘ ʣʠʩʪʢʽʚ ʽ 

ʫʢʦʨʦʯʝʥʠʭ ʧʘʛʦʥʽʚ ʟ 1 

ʨʦʩʣʠʥʠ 

ɿʘʛʘʣʴʥʝ ʯʠʩʣʦ 

ʧʘʛʦʥʽʚ ʥʘ ʨʦʩʣʠʥʽ 

ʛ ʚʽʜʭʠʣʝʥʥʷ 

ʚʽʜ 

ʩʪʘʥʜʘʨʪʫ, 

% 

ʛ ʚʽʜʭʠʣʝʥʥʷ 

ʚʽʜ 

ʩʪʘʥʜʘʨʪʫ, 

% 

ʛ ʚʽʜʭʠʣʝʥʥʷ 

ʚʽʜ 

ʩʪʘʥʜʘʨʪʫ, 

% 

ɼʨʦʛʦʙʠʯʘʥʢʘ 

(St) 

132,4 - 109,9 -  116,5 - 

ʇ-1 138,6 +6,2 135,8 +25,9 126,3 +9,8 

ʇ-2 178,2 +45,8 153,7 +43,8 132,4 +15,9 

ʇ-3 124,9 -7,5 126,1 +16,2 128,9 +12,4 

ʉ-4 137,7 +5,3 127,8 +17,9 113,6 -2,9 

ʉ-5 162,5 +30,1 141,2 +31,3 139,8 +23,3 

ʉ-6 109,3 -23,1 110,5 +0,6 106,1 -10,4 

ʉʇ-7 142,5 +10,1 138,4 +28,5 129,6 +13,1 

ʉʇ-8 136,1 +3,7 120,9 +11,0 131,2 +14,7 

ʉʇ-9 138,9 +6,5 135,8 +25,9 115,9 -0,6 
ʇʨʠʤʽʪʢʘ: ʇ-1, 2, 3 ï ʧʘʩʦʚʠʱʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ; ʉ-4, 5, 6 ï ʩʽʥʦʢʽʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ; ʉʇ-7, 8, 9 ï 

ʩʽʥʦʢʽʩʥʦ-ʧʘʩʦʚʠʱʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

 

ɸʥʘʣʽʟ ʩʝʨʝʜʥʽʭ ʤʦʨʬʦ-ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʦʩʣʠʥ, ʚʠʢʦʨʠʩʪʘʥʠʭ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʢʣʘʜʥʦʛʽʙʨʠʜʥʠʭ ʧʦʧʫʣʷʮʽʡ, ʩʚʽʜʯʠʪʴ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʽʟ ʥʠʭ 

ʧʝʨʝʚʠʱʫʚʘʣʠ ʩʪʘʥʜʘʨʪ ʟʘ ʢʦʤʧʣʝʢʩʦʤ ʦʟʥʘʢ, ʷʢʽ ʦʜʥʦʯʘʩʥʦ ʚʠʟʥʘʯʘʶʪʴ 

ʘʜʘʧʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ ʽ ʧʝʨʝʜʫʤʦʚʠ ʥʘʩʽʥʥʻʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʛʨʷʩʪʠʮʽ 

ʟʙʽʨʥʦʾ ʚ ʫʤʦʚʘʭ ʇʝʨʝʜʢʘʨʧʘʪʪʷ. ʇʦʻʜʥʘʥʥʷ ʧʽʜʚʠʱʝʥʦʾ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ 

ʨʦʩʣʠʥʠ, ʟʥʘʯʥʦʾ ʯʘʩʪʢʠ ʣʠʩʪʢʽʚ ʽ ʫʢʦʨʦʯʝʥʠʭ ʧʘʛʦʥʽʚ ʪʘ ʚʠʩʦʢʦʾ ʢʫʱʠʩʪʦʩʪʽ, 

ʦʩʦʙʣʠʚʦ ʫ ʧʦʧʫʣʷʮʽʡ ʇ-2, ʉ-5 ʽ ʉʇ-7, ʟʘʙʝʟʧʝʯʫʻ ʽʥʪʝʥʩʠʚʥʝ ʚʝʩʥʷʥʝ ʪʘ 

ʧʽʩʣʷʫʢʽʩʥʝ ʚʽʜʨʦʩʪʘʥʥʷ, ʩʪʽʡʢʽʩʪʴ ʪʨʘʚʦʩʪʦʶ ʜʦ ʙʘʛʘʪʦʨʘʟʦʚʠʭ ʫʢʦʩʽʚ ʽ 

ʚʠʧʘʩʘʥʥʷ, ʘ ʪʘʢʦʞ ʬʦʨʤʫʚʘʥʥʷ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʪʝʥʮʽʡʥʦ ʛʝʥʝʨʘʪʠʚʥʠʭ 

ʧʘʛʦʥʽʚ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʫʩʧʽʰʥʝ ʧʦʻʜʥʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʠʭ ʽ ʩʪʨʫʢʪʫʨʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʫʨʦʞʘʶ. ʇʦʧʫʣʷʮʽʾ ʩʽʥʦʢʽʩʥʦ-ʧʘʩʦʚʠʱʥʦʛʦ ʥʘʧʨʷʤʢʫ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʥʘʡʙʽʣʴʰ ʟʙʘʣʘʥʩʦʚʘʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʧʨʦʜʫʢʪʠʚʥʠʭ 

ʽ ʩʪʨʫʢʪʫʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʩʪʘʙʽʣʴʥʦʛʦ 
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ʬʦʨʤʫʚʘʥʥʷ ʷʢ ʢʦʨʤʦʚʦʾ, ʪʘʢ ʽ ʥʘʩʽʥʥʻʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʘ ʤʽʥʣʠʚʠʭ 

ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ. ɿʘʛʘʣʦʤ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʛʨʫʧʦʚʦʛʦ ʙʽʦʪʠʧʽʯʥʦʛʦ ʜʦʙʦʨʫ ʪʘ ʦʙˇʨʫʥʪʦʚʫʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʬʦʨʤʦʚʘʥʠʭ ʩʢʣʘʜʥʦʛʽʙʨʠʜʥʠʭ ʧʦʧʫʣʷʮʽʡ ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʘʜʘʧʪʠʚʥʦʛʦ ʽ 

ʥʘʩʽʥʥʻʚʦ ʮʽʥʥʦʛʦ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʝʪʘʧʽʚ ʩʝʣʝʢʮʽʾ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ.  

ɼʣʷ ʥʘʦʯʥʦʩʪʽ ʧʦʨʽʚʥʷʣʴʥʦʾ ʦʮʽʥʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʪʚʦʨʝʥʠʭ 

ʧʦʧʫʣʷʮʽʡ ʥʘ ʨʠʩʫʥʢʫ 4.1 ʧʦʜʘʥʦ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʦʜʥʽʻʾ 

ʨʦʩʣʠʥʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʘʤʝ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʟʫʤʦʚʣʝʥʝ ʡʦʛʦ ʽʥʪʝʛʨʘʣʴʥʠʤ 

ʭʘʨʘʢʪʝʨʦʤ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʫʟʘʛʘʣʴʥʶʻ ʩʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ ʚʨʦʞʘʶ ʪʘ 

ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ ʚʽʜʦʙʨʘʞʘʻ ʩʝʣʝʢʮʽʡʥʫ ʮʽʥʥʽʩʪʴ ʧʦʧʫʣʷʮʽʡ. 

 

 

ʈʠʩ. 4.1  ɿʘʛʘʣʴʥʘ ʤʘʩʘ ʦʜʥʽʻʾ ʨʦʩʣʠʥʠ ʫ ʩʢʣʘʜʥʦʛʽʙʨʠʜʥʠʭ ʧʦʧʫʣʷʮʽʷʭ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ (ʩʝʨʝʜʥʻ ʟʘ ʜʚʘ ʫʢʦʩʠ), ʛ (St ï ɼʨʦʛʦʙʠʯʘʥʢʘ). 

 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩʫʥʢʘ 4.1, ʙʽʣʴʰʽʩʪʴ ʩʪʚʦʨʝʥʠʭ ʩʢʣʘʜʥʦʛʽʙʨʠʜʥʠʭ 

ʧʦʧʫʣʷʮʽʡ ʧʝʨʝʚʠʱʫʚʘʣʠ ʩʪʘʥʜʘʨʪ ɼʨʦʛʦʙʠʯʘʥʢʘ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʟʘʛʘʣʴʥʦʾ 
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ʤʘʩʠ ʦʜʥʽʻʾ ʨʦʩʣʠʥʠ. ʅʘʡʚʠʱʽ ʟʥʘʯʝʥʥʷ ʚʽʜʟʥʘʯʝʥʦ ʫ ʧʦʧʫʣʷʮʽʡ ʇ-2 (178,2 ʛ) 

ʪʘ ʉ-5 (162,5 ʛ), ʱʦ ʧʝʨʝʚʠʱʫʶʪʴ ʩʪʘʥʜʘʨʪ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 45,8 % ʪʘ 30,1 %. 

ʇʦʧʫʣʷʮʽʷ ʉʇ-7 ʪʘʢʦʞ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ ʩʪʘʙʽʣʴʥʦ ʧʽʜʚʠʱʝʥʠʤ ʨʽʚʥʝʤ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ (142,5 ʛ). 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʚʝʜʝʥʦʛʦ ʛʨʫʧʦʚʦʛʦ 

ʙʽʦʪʠʧʽʯʥʦʛʦ ʜʦʙʦʨʫ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʩʢʣʘʜʥʦʛʽʙʨʠʜʥʠʭ ʧʦʧʫʣʷʮʽʡ ʽʟ 

ʧʽʜʚʠʱʝʥʠʤ ʧʨʦʜʫʢʪʠʚʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʾʭ ʩʝʣʝʢʮʽʡʥʫ 

ʮʽʥʥʽʩʪʴ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʫ ʢʦʤʧʣʝʢʩʥʦʤʫ 

ʬʦʨʤʫʚʘʥʥʽ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʜʣʷ ʫʤʦʚ ʇʝʨʝʜʢʘʨʧʘʪʪʷ ʥʘ 

ʦʩʥʦʚʽ ʧʦʻʜʥʘʥʥʷ ʢʦʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʨʽʟʥʦʛʦ ʝʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʽʯʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʟ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʤ ʛʨʫʧʦʚʠʤ ʙʽʦʪʠʧʽʯʥʠʤ ʜʦʙʦʨʦʤ ʪʘ 

ʩʪʚʦʨʝʥʥʷʤ ʧʦʧʫʣʷʮʽʡ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʥʘʧʨʷʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʋʜʦʩʢʦʥʘʣʝʥʦ ʧʽʜʭʽʜ ʜʦ ʦʮʽʥʢʠ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʰʣʷʭʦʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʨʦʩʣʠʥʠ ʷʢ 

ʫʟʘʛʘʣʴʥʶʶʯʦʛʦ ʢʨʠʪʝʨʽʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʩʪʨʫʢʪʫʨʥʦʾ ʟʙʘʣʘʥʩʦʚʘʥʦʩʪʽ 

ʧʦʧʫʣʷʮʽʡ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʦʙˇʨʫʥʪʦʚʘʥʦ ʧʨʦʛʥʦʟʫʚʘʪʠ ʾʭ ʘʜʘʧʪʠʚʥʦ-

ʧʨʦʜʫʢʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ ʫ ʢʦʥʢʨʝʪʥʠʭ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʰʠʨʶʶʪʴ ʥʘʫʢʦʚʽ ʫʷʚʣʝʥʥʷ ʧʨʦ ʤʦʞʣʠʚʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʢʣʘʜʥʦʛʽʙʨʠʜʥʠʭ ʧʦʧʫʣʷʮʽʡ ʷʢ ʩʪʘʙʽʣʴʥʦʾ ʘʜʘʧʪʠʚʥʦ-

ʧʨʦʜʫʢʪʠʚʥʦʾ ʦʩʥʦʚʠ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. ɺʦʜʥʦʯʘʩ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʝʞʽ ʩʧʘʜʢʦʚʦʾ ʤʽʥʣʠʚʦʩʪʽ ʢʦʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʝ 

ʟʘʚʞʜʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʬʦʨʤʫʚʘʥʥʷ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʭ ʧʦʻʜʥʘʥʴ ʦʟʥʘʢ, ʱʦ 

ʟʫʤʦʚʣʶʻ ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʣʫʯʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʜʞʝʨʝʣ ʛʝʥʝʪʠʯʥʦʾ 

ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʫ ʥʘʩʪʫʧʥʦʤʫ ʧʽʜʨʦʟʜʽʣʽ ʨʦʟʛʣʷʥʫʪʦ ʚʧʣʠʚ 

ʭʽʤʽʯʥʦʛʦ ʤʫʪʘʛʝʥʫ ʝʪʠʣʝʥʽʤʽʥʫ ʥʘ ʨʽʩʪ, ʨʦʟʚʠʪʦʢ ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʛʨʷʩʪʠʮʽ 

ʟʙʽʨʥʦʾ. 
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4.2. ɺʧʣʠʚ ʢʦʥʮʝʥʪʨʘʮʽʡ ʝʪʠʣʝʥʽʤʽʥʫ ʥʘ ʚʠʞʠʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ 

ʨʦʩʣʠʥ 

 

ʄʫʪʘʮʽʡʥʽ ʤʝʪʦʜʠ ʩʝʣʝʢʮʽʾ ʥʝ ʻ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʢʣʘʩʠʯʥʽʡ ʛʽʙʨʠʜʠʟʘʮʽʾ 

ʪʘ ʜʦʙʦʨʫ, ʘ ʚʠʩʪʫʧʘʶʪʴ ʾʭ ʝʬʝʢʪʠʚʥʠʤ ʜʦʧʦʚʥʝʥʥʷʤ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʝ ʨʦʟʰʠʨʝʥʥʷ ʩʧʘʜʢʦʚʦʾ ʤʽʥʣʠʚʦʩʪʽ ʢʫʣʴʪʫʨʥʠʭ ʨʦʩʣʠʥ. ɼʣʷ 

ʙʘʛʘʪʦʨʽʯʥʠʭ ʢʦʨʤʦʚʠʭ ʪʨʘʚ ʽʥʜʫʢʦʚʘʥʠʡ ʤʫʪʘʛʝʥʝʟ ʻ ʚʘʞʣʠʚʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʤʦʜʠʬʽʢʦʚʘʥʠʤʠ 

ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʠʤʠ ʪʘ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʮʽʥʥʠʤʠ ʦʟʥʘʢʘʤʠ. 

ʉʝʨʝʜ ʭʽʤʽʯʥʠʭ ʤʫʪʘʛʝʥʽʚ ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʝʪʠʣʝʥʽʤʽʥ (ɽɯ) ï 

ʘʣʢʽʣʶʶʯʠʡ ʘʛʝʥʪ (ʘʟʠʨʠʜʠʥ; ʤʦʣʝʢʫʣʷʨʥʘ ʤʘʩʘ 43,01; ʬʦʨʤʫʣʘ C H N), ʷʢʠʡ 

ʽʥʜʫʢʫʻ ʪʦʯʢʦʚʽ ʤʫʪʘʮʽʾ ʰʣʷʭʦʤ ʘʣʢʽʣʶʚʘʥʥʷ ʥʫʢʣʝʦʪʠʜʽʚ ɼʅʂ, ʧʦʨʫʰʫʶʯʠ 

ʧʨʦʮʝʩʠ ʨʝʧʣʽʢʘʮʽʾ ʪʘ ʨʝʧʘʨʘʮʽʾ. ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ, ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʭʽʤʽʯʥʦʛʦ ʤʫʪʘʛʝʥʝʟʫ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʥʦʚʠʭ ʜʞʝʨʝʣ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, 

ʩʪʽʡʢʦʩʪʽ ʪʘ ʘʜʘʧʪʠʚʥʦʩʪʽ ʨʦʩʣʠʥ [162ï164]. 

ɿ ʤʝʪʦʶ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʫʪʘʛʝʥʥʦʾ ʜʽʾ ʝʪʠʣʝʥʽʤʽʥʫ ʚ ʫʤʦʚʘʭ 

ʇʝʨʝʜʢʘʨʧʘʪʪʷ ʧʨʦʚʝʜʝʥʦ ʦʙʨʦʙʢʫ ʥʘʩʽʥʥʷ ʚʦʜʥʠʤʠ ʨʦʟʯʠʥʘʤʠ ɽɯ ʫ 

ʢʦʥʮʝʥʪʨʘʮʽʷʭ 0,005 %, 0,01 % ʽ 0,02 %. ʂʦʥʪʨʦʣʴʥʠʤ ʚʘʨʽʘʥʪʦʤ ʩʣʫʛʫʚʘʣʦ 

ʥʘʩʽʥʥʷ, ʟʘʤʦʯʝʥʝ ʫ ʚʦʜʽ ʧʨʠ +20 ÁC ʧʨʦʪʷʛʦʤ 12 ʛʦʜ ʙʝʟ ʜʦʜʘʚʘʥʥʷ ʤʫʪʘʛʝʥʫ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʙʘʟʦʚʠʡ ʨʽʚʝʥʴ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʥʦʨʤʠ ʧʨʦʨʦʩʪʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ 

ʨʦʩʣʠʥ. 

ʋ ʧʦʢʦʣʽʥʥʽ ʄ1 ʚʩʪʘʥʦʚʣʝʥʦ ʯʽʪʢʠʡ ʜʦʟʦʟʘʣʝʞʥʠʡ ʭʘʨʘʢʪʝʨ ʜʽʾ 

ʤʫʪʘʛʝʥʫ. ɿʘ ʢʦʥʮʝʥʪʨʘʮʽʾ 0,005 % ʚʽʜʟʥʘʯʝʥʦ ʩʪʠʤʫʣʶʚʘʣʴʥʠʡ ʝʬʝʢʪ, ʱʦ 

ʧʨʦʷʚʣʷʚʩʷ ʧʽʜʚʠʱʝʥʦʶ ʢʫʱʠʩʪʽʩʪʶ, ʽʥʪʝʥʩʠʚʥʽʰʠʤ ʪʝʤʥʦ-ʟʝʣʝʥʠʤ 

ʟʘʙʘʨʚʣʝʥʥʷʤ ʣʠʩʪʢʽʚ ʽ ʧʦʜʦʚʞʝʥʥʷʤ ʚʦʣʦʪʽ. ʇʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʦ 

0,01ï0,02 % ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʟʨʦʩʪʘʥʥʷʤ ʯʘʩʪʦʪʠ ʜʝʧʨʝʩʠʚʥʠʭ ʬʦʨʤ, 

ʜʝʬʦʨʤʘʮʽʷʤʠ ʦʨʛʘʥʽʚ, ʫʧʦʚʽʣʴʥʝʥʥʷʤ ʨʦʩʪʫ ʪʘ ʟʥʠʞʝʥʥʷʤ ʚʝʛʝʪʘʪʠʚʥʦʾ ʤʘʩʠ. 

ʆʮʽʥʶʚʘʣʠ ʚʠʩʦʪʫ ʨʦʩʣʠʥ, ʤʘʩʫ ʦʜʥʽʻʾ ʨʦʩʣʠʥʠ, ʤʘʩʫ 1000 ʥʘʩʽʥʠʥ, ʜʦʚʞʠʥʫ 

ʚʦʣʦʪʽ, ʦʙʣʠʩʪʚʣʝʥʽʩʪʴ ʪʘ ʢʽʣʴʢʽʩʪʴ ʧʘʛʦʥʽʚ.  

ʋ ʧʦʢʦʣʽʥʥʽ ʄ2 ʚʽʜʟʥʘʯʝʥʦ ʯʘʩʪʢʦʚʫ ʩʪʘʙʽʣʽʟʘʮʽʶ ʽʥʜʫʢʦʚʘʥʠʭ ʟʤʽʥ. ɿʘ 
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ʢʦʥʮʝʥʪʨʘʮʽʾ 0,005 % ʚʠʜʽʣʝʥʦ ʩʽʤ ʬʦʨʤ ʽʟ ʧʦʢʨʘʱʝʥʠʤʠ ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ, ʟʦʢʨʝʤʘ ʧʽʜʚʠʱʝʥʦʶ ʦʙʥʘʩʽʥʝʥʽʩʪʶ ʚʦʣʦʪʽ ʪʘ ʩʢʦʨʦʯʝʥʠʤ 

ʧʝʨʽʦʜʦʤ ʚʝʛʝʪʘʮʽʾ. ɿʘ ʚʠʱʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʯʘʩʪʦʪʘ ʩʪʘʙʽʣʴʥʠʭ ʧʦʟʠʪʠʚʥʠʭ 

ʟʤʽʥ ʟʤʝʥʰʫʚʘʣʘʩʷ, ʘ ʧʨʦʷʚ ʜʝʧʨʝʩʠʚʥʠʭ ʬʝʥʦʪʠʧʽʚ ʧʦʩʠʣʶʚʘʚʩʷ. 

ʋ ʧʦʢʦʣʽʥʥʽ ʄ3, ʚʠʩʽʷʥʦʤʫ ʧʦʦʜʠʥʦʢʠʤʠ ʥʘʩʽʥʠʥʘʤʠ, ʟʘʬʽʢʩʦʚʘʥʦ 

ʩʧʘʜʢʦʚʦ ʟʘʢʨʽʧʣʝʥʽ ʤʫʪʘʮʽʾ. ɿʘ ʢʦʥʮʝʥʪʨʘʮʽʾ 0,005 % ʦʪʨʠʤʘʥʦ ʩʪʘʙʽʣʴʥʽ 

ʤʦʨʬʦʪʠʧʠ ʟ ʧʽʜʚʠʱʝʥʦʶ ʥʘʩʽʥʥʻʚʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ. ɺʠʷʚʣʝʥʦ ʷʢ 

ʢʘʨʣʠʢʦʚʽ ʬʦʨʤʠ (ʚʠʩʦʪʘ 25ï65 ʩʤ, ʜʦʚʞʠʥʘ ʚʦʣʦʪʽ 4ï9 ʩʤ), ʪʘʢ ʽ ʨʦʩʣʠʥʠ ʟ 

ʧʦʜʦʚʞʝʥʠʤʠ ʚʦʣʦʪʷʤʠ ʜʦ 29 ʩʤ. ɿʘ ʢʦʥʮʝʥʪʨʘʮʽʡ 0,01ï0,02 % ʯʘʩʪʢʘ 

ʩʪʘʙʽʣʴʥʠʭ ʤʫʪʘʮʽʡ ʽʩʪʦʪʥʦ ʟʤʝʥʰʫʚʘʣʘʩʷ (ʪʘʙʣ. 4.2), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʦʧʪʠʤʘʣʴʥʽʩʪʴ ʤʽʥʽʤʘʣʴʥʦʾ ʜʦʟʠ ʤʫʪʘʛʝʥʫ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʩʝʣʝʢʮʽʡʥʦ 

ʮʽʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʊʘʙʣʠʮʷ 4.2 

ʏʘʩʪʦʪʘ ʤʫʪʘʮʽʡ ʪʘ ʾʭ ʩʪʘʙʽʣʴʥʽʩʪʴ ʫ ʧʦʢʦʣʽʥʥʷʭ ʄ1ïʄ3 ʧʽʩʣʷ ʦʙʨʦʙʢʠ ɽɯ 
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ʄ1 0,005 ɯʥʪʝʥʩʠʚʥʝ ʢʫʱʽʥʥʷ, ʪʝʤʥʦ-

ʟʝʣʝʥʝ ʣʠʩʪʷ 

17 ʅʠʟʴʢʘ ʈʘʥʥʽʡ ʧʨʦʷʚ 

ʄ1 0,01 ɺʢʦʨʦʯʝʥʥʷ ʤʽʞʚʫʟʣʽʚ, 

ʜʝʬʦʨʤʘʮʽʷ ʚʦʣʦʪʽ 

24 ʅʠʟʴʢʘ ʏʘʩʪʢʦʚʦ 

ʜʝʧʨʝʩʠʚʥʽ 

ʄ1 0,02 ɿʘʪʨʠʤʢʘ ʨʦʩʪʫ, ʜʝʬʦʨʤʘʮʽʷ 

ʣʠʩʪʢʽʚ 

36 ɼʫʞʝ ʥʠʟʴʢʘ ʉʪʨʝʩʦʚʠʡ 

ʚʧʣʠʚ 

ʄ2 0,005 >120 ʩʤ, ʚʦʣʦʪʴ >22 ʩʤ, 

ʽʥʪʝʥʩʠʚʥʝ ʦʙʣʠʩʪʚʣʝʥʥʷ 

14 ʉʝʨʝʜʥʷ ɺʠʜʽʣʝʥʦ 7 

ʬʦʨʤ 

ʄ2 0,01 ʅʝʨʽʚʥʦʤʽʨʥʠʡ ʨʽʩʪ 9 ʅʠʟʴʢʘ ʆʜʠʥʠʯʥʽ 

ʧʨʦʷʚʠ 

ʄ2 0,02 ɼʝʧʨʝʩʠʚʥʽ ʪʠʧʠ, 

ʟʤʝʥʰʝʥʥʷ ʧʘʛʦʥʽʚ 

6 ɼʫʞʝ ʥʠʟʴʢʘ ʆʜʥʘ 

ʧʝʨʩʧʝʢʪʠʚʥʘ 

ʬʦʨʤʘ 

ʄ3 0,005 ʉʪʘʙʽʣʴʥʽ ʤʦʨʬʦʪʠʧʠ, 

ʜʦʙʨʘ ʥʘʩʽʥʥʻʚʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

11 ɺʠʩʦʢʘ 5 ʥʘʜʽʡʥʠʭ 

ʤʫʪʘʥʪʽʚ 

ʄ3 0,01 ʏʘʩʪʢʦʚʘ ʧʝʨʝʜʘʯʘ ʦʟʥʘʢ 6 ʉʝʨʝʜʥʷ ɺʘʨʽʘʙʝʣʴʥʽʩʪʴ 

ʧʨʦʷʚʽʚ 

ʄ3 0,02 ʉʣʘʙʢʠʡ ʨʦʟʚʠʪʦʢ, ʥʠʟʴʢʘ 

ʚʨʦʞʘʡʥʽʩʪʴ 

2 ɼʫʞʝ ʥʠʟʴʢʘ ɺʠʩʥʘʞʝʥʥʷ 

ʨʦʩʣʠʥ 
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ʅʘ ʧʽʜʩʪʘʚʽ ʜʘʥʠʭ ʪʘʙʣʠʮʽ 4.2 ʧʦʙʫʜʦʚʘʥʦ ʛʨʘʬʽʢ (ʨʠʩ. 4.2), ʷʢʠʡ 

ʚʽʜʦʙʨʘʞʘʻ ʯʘʩʪʦʪʫ ʤʫʪʘʥʪʥʠʭ ʨʦʩʣʠʥ ʫ ʧʦʢʦʣʽʥʥʷʭ ʄ1ïʄ3 ʟʘʣʝʞʥʦ ʚʽʜ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʝʪʠʣʝʥʽʤʽʥʫ. 

 

 

 

ʈʠʩ. 4.2. ʏʘʩʪʦʪʘ ʤʫʪʘʥʪʥʠʭ ʨʦʩʣʠʥ (%) ʫ ʧʦʢʦʣʽʥʥʷʭ ʄ1ïʄ3ʟʘʣʝʞʥʦ 

ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʝʪʠʣʝʥʽʤʽʥʫ. 

 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩʫʥʢʘ, ʫ ʧʦʢʦʣʽʥʥʽ ʄ1 ʯʘʩʪʦʪʘ ʬʝʥʦʪʠʧʦʚʠʭ ʟʤʽʥ ʟʨʦʩʪʘʣʘ 

ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʫʪʘʛʝʥʫ ʽ ʜʦʩʷʛʘʣʘ ʤʘʢʩʠʤʫʤʫ (36 %) ʟʘ 0,02 % 

ɽɯ. ʇʨʦʪʝ ʚ ʥʘʩʪʫʧʥʠʭ ʧʦʢʦʣʽʥʥʷʭ (ʄ2ïʄ3) ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʨʽʟʢʝ ʟʥʠʞʝʥʥʷ 

ʯʘʩʪʦʪʠ ʩʧʘʜʢʦʚʦ ʟʘʢʨʽʧʣʝʥʠʭ ʟʤʽʥ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʝʨʝʚʘʞʘʥʥʷ 

ʬʽʟʽʦʣʦʛʽʯʥʦ ʥʝʩʪʘʙʽʣʴʥʠʭ ʘʙʦ ʜʝʧʨʝʩʠʚʥʠʭ ʤʫʪʘʮʽʡ. ɿʘ ʢʦʥʮʝʥʪʨʘʮʽʾ 0,005 % 

ʯʘʩʪʦʪʘ ʟʤʽʥ ʫ ʄ1 ʙʫʣʘ ʧʦʤʽʨʥʦʶ, ʦʜʥʘʢ ʙʽʣʴʰʘ ʾʭ ʯʘʩʪʠʥʘ ʧʝʨʝʜʘʚʘʣʘʩʷ ʫ ʄ2 

ʪʘ ʩʪʘʙʽʣʽʟʫʚʘʣʘʩʷ ʚ ʄ3. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʫʪʘʛʝʥʝʟʫ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ ʣʠʰʝ ʨʽʚʥʝʤ ʽʥʜʫʢʮʽʾ ʤʫʪʘʮʽʡ ʫ ʧʝʨʰʦʤʫ ʧʦʢʦʣʽʥʥʽ, ʘ 

ʧʝʨʝʜʫʩʽʤ ʾʭ ʛʝʥʝʪʠʯʥʦʶ ʬʽʢʩʘʮʽʻʶ ʚ ʥʘʩʪʫʧʥʠʭ ʛʝʥʝʨʘʮʽʷʭ [86, 162]. 

ʂʦʥʪʨʦʣʴʥʠʡ ʚʘʨʽʘʥʪ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʨʽʚʥʦʤʽʨʥʠʤ ʧʨʦʨʦʩʪʘʥʥʷʤ, 

ʪʠʧʦʚʠʤ ʛʘʙʽʪʫʩʦʤ ʪʘ ʤʽʥʽʤʘʣʴʥʦʶ ʬʝʥʦʪʠʧʦʚʦʶ ʤʽʥʣʠʚʽʩʪʶ, ʱʦ 

ʧʽʜʪʚʝʨʜʠʣʦ ʩʪʘʙʽʣʴʥʽʩʪʴ ʚʠʭʽʜʥʦʛʦ ʩʦʨʪʫ ʄʘʨʽʯʢʘ ʽ ʟʘʙʝʟʧʝʯʠʣʦ 

ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʧʦʨʽʚʥʷʣʴʥʦʾ ʦʮʽʥʢʠ. 

0

5

10

15

20

25

30

35

40

0,005 0,01 0,02ʏ
ʘ
ʩ
ʪ
ʦ
ʪ
ʘ
 
ʤ
ʫ
ʪ
ʘ
ʥ
ʪ
ʥ
ʠ
ʭ
 
ʨ
ʦ
ʩ
ʣ
ʠ
ʥ
,
 
%

ʂʦʥʮʝʥʪʨʘʮʽʷ ɽɯ, %

ʄ ʄ ʄ



116 

 

ʋ ʧʦʢʦʣʽʥʥʽ ʄ3 ʚʩʪʘʥʦʚʣʝʥʦ ʥʘʷʚʥʽʩʪʴ ʩʧʘʜʢʦʚʦ ʟʘʢʨʽʧʣʝʥʠʭ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ, ʷʢʽ ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʣʠʩʷ ʚʽʜ ʬʝʥʦʪʠʧʫ ʚʠʭʽʜʥʦʛʦ ʩʦʨʪʫ 

ʪʘ ʟʙʝʨʽʛʘʣʠʩʷ ʧʨʠ ʧʦʚʪʦʨʥʦʤʫ ʚʠʨʦʱʫʚʘʥʥʽ. ɺʠʷʚʣʝʥʽ ʚʽʜʭʠʣʝʥʥʷ ʥʝ ʤʘʣʠ 

ʤʦʜʠʬʽʢʘʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʡ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʩʪʘʙʽʣʴʥʽʩʪʶ ʧʨʦʷʚʫ ʚ 

ʤʝʞʘʭ ʨʦʜʠʥ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʾʭ ʛʝʥʝʪʠʯʥʫ ʜʝʪʝʨʤʽʥʘʮʽʶ (ʨʠʩ. 4.3). 

 

  

 

 

 

ʈʠʩ. 4.3. ʄʦʨʬʦʣʦʛʽʯʥʽ ʧʨʦʷʚʠ ʽʥʜʫʢʦʚʘʥʠʭ ʤʫʪʘʮʽʡ ʫ ʧʦʢʦʣʽʥʥʽ ʄ3 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ: ʢʘʨʣʠʢʦʚʽ ʬʦʨʤʠ (ʚʠʩʦʪʘ ʨʦʩʣʠʥ 25ï65 ʩʤ, ʜʦʚʞʠʥʘ ʚʦʣʦʪʽ 

4ï9 ʩʤ). 

 

ʂʘʨʣʠʢʦʚʽ ʬʦʨʤʠ ʚʽʜʟʥʘʯʘʣʠʩʷ ʽʩʪʦʪʥʠʤ ʩʢʦʨʦʯʝʥʥʷʤ ʤʽʞʚʫʟʣʽʚ, 

ʟʤʝʥʰʝʥʥʷʤ ʚʠʩʦʪʠ ʛʝʥʝʨʘʪʠʚʥʠʭ ʧʘʛʦʥʽʚ ʪʘ ʫʢʦʨʦʯʝʥʥʷʤ ʚʦʣʦʪʽ ʧʦʨʽʚʥʷʥʦ ʟ 

ʚʠʭʽʜʥʠʤ ʩʦʨʪʦʤ. ʇʦʨʷʜ ʽʟ ʮʠʤ ʚʠʷʚʣʝʥʦ ʦʢʨʝʤʽ ʨʦʩʣʠʥʠ ʟ ʧʦʜʦʚʞʝʥʦʶ 

ʚʦʣʦʪʪʶ (ʜʦ 29 ʩʤ), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʽʥʜʫʢʮʽʶ ʢʦʥʪʨʘʩʪʥʠʭ ʤʦʨʬʦʪʠʧʽʚ ʫ 
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ʤʝʞʘʭ ʦʜʥʦʛʦ ʛʝʥʦʪʠʧʫ ʧʽʩʣʷ ʤʫʪʘʛʝʥʥʦʾ ʦʙʨʦʙʢʠ. ʅʘʷʚʥʽʩʪʴ ʩʪʘʙʽʣʴʥʠʭ, 

ʢʦʥʪʨʘʩʪʥʠʭ ʟʘ ʤʦʨʬʦʣʦʛʽʻʶ ʬʦʨʤ ʧʽʜʪʚʝʨʜʞʫʻ ʨʦʟʰʠʨʝʥʥʷ ʤʝʞ ʩʧʘʜʢʦʚʦʾ 

ʤʽʥʣʠʚʦʩʪʽ ʢʫʣʴʪʫʨʠ ʪʘ ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʾʭ ʧʦʜʘʣʴʰʦʛʦ ʩʝʣʝʢʮʽʡʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʧʨʷʤʫ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

ɼʣʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʝʪʠʣʝʥʽʤʽʥʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʫ ʧʦʢʦʣʽʥʥʽ ʄ1 ʧʨʦʚʝʜʝʥʦ ʦʙʣʽʢ ʫʨʦʞʘʡʥʦʩʪʽ 

ʟʝʣʝʥʦʾ ʤʘʩʠ, ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʥʘʩʽʥʥʷ (ʪʘʙʣ.4.3). 

ʊʘʙʣʠʮʷ 4.3. 

ʋʨʦʞʘʡʥʽʩʪʴ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʝʪʠʣʝʥʽʤʽʥʫ 

(ɽɯ), (ʩʝʨʝʜʥʻ ʟʘ 2016ï2018 ʨʨ.) 

ɺʘʨʽʘʥʪ ʜʦʩʣʽʜʫ ʈʦʢʠ ʦʙʣʽʢʫ ʉʝʨʝʜʥʻ Ñ ʜʦ 

ʢʦʥʪʨʦʣʶ 2016  2017 2018 

ɿʝʣʝʥʘ ʤʘʩʘ, ʪ/ʛʘ 

ʄʘʨʽʯʢʘ ï ʢʦʥʪʨʦʣʴ  40 48 40 42,7 - 

ˉ 1 (ʄʘʨʽʯʢʘ ɽɯ 0,005 %) 72 70 52 64,7 +22,0 

ˉ 2 (ʄʘʨʽʯʢʘ ɽɯ 0,01%) 40 52 40 44,0 +1,3 

ˉ 3 (ʄʘʨʽʯʢʘ ɽɯ 0,02 %) 27 60 46 44,3 +1,6 

ʅɯʈ 05 3 2 3   

ʉʫʭʘ ʨʝʯʦʚʠʥʘ,  ʪ/ʛʘ 

ʄʘʨʽʯʢʘ ï ʢʦʥʪʨʦʣʴ  12,0 8,28 3,2 7,83 - 

ˉ 1 (ʄʘʨʽʯʢʘ ɽɯ 0,005 %) 18,0 16,4 4,16 12,85 +5,02 

ˉ 2 (ʄʘʨʽʯʢʘ ɽɯ 0,01%) 13,2 9,8 3,6 8,87 +1,04 

ˉ 3 (ʄʘʨʽʯʢʘ ɽɯ 0,02 %) 8,1 11,9 4,14 8,05 +0,22 

ʅɯʈ 05 0,39 0,31 0,17   

ʅʘʩʽʥʥʷ, ʪ/ʛʘ 

ʄʘʨʽʯʢʘ ï ʢʦʥʪʨʦʣʴ  0,200 0,400 1,000 0,530 - 

ˉ 1 (ʄʘʨʽʯʢʘ ɽɯ 0,005 %) 0,400 0,600 1,200 0,733 +0,203 

ˉ 2 (ʄʘʨʽʯʢʘ ɽɯ 0,01%) 0,500 0,200 1,200 0,633 +0,073 

ˉ 3 (ʄʘʨʽʯʢʘ ɽɯ 0,02 %) 0,500 0,200 1,400 0,700 +0,170 

ʅɯʈ 05 0,047 0,032 0,051   

 

ɸʥʘʣʽʟ ʥʘʚʝʜʝʥʠʭ ʜʘʥʠʭ ʩʚʽʜʯʠʪʴ ʧʨʦ ʽʩʪʦʪʥʠʡ ʚʧʣʠʚ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʝʪʠʣʝʥʽʤʽʥʫ ʥʘ ʨʽʚʝʥʴ ʢʦʨʤʦʚʦʾ ʪʘ ʥʘʩʽʥʥʻʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʛʨʷʩʪʠʮʽ 

ʟʙʽʨʥʦʾ. 

ɼʘʥʽ ʪʘʙʣʠʮʽ 4.3 ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʤʫʪʘʛʝʥʥʘ ʦʙʨʦʙʢʘ ʥʘʩʽʥʥʷ ʩʦʨʪʫ 

ʄʘʨʽʯʢʘ ʩʫʪʪʻʚʦ ʚʧʣʠʥʫʣʘ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ ʫʧʨʦʜʦʚʞ 2016ï2018 ʨʨ. ʋ 

ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʫʩʽ ʚʘʨʽʘʥʪʠ ʟ ʦʙʨʦʙʢʦʶ ʝʪʠʣʝʥʽʤʽʥʦʤ 

ʧʝʨʝʚʠʱʫʚʘʣʠ ʢʦʥʪʨʦʣʴ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʣʝʥʦʾ ʤʘʩʠ, ʩʫʭʦʾ 
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ʨʝʯʦʚʠʥʠ ʪʘ ʥʘʩʽʥʥʷ, ʦʜʥʘʢ ʨʽʚʝʥʴ ʧʨʦʷʚʫ ʝʬʝʢʪʫ ʯʽʪʢʦ ʟʘʣʝʞʘʚ ʚʽʜ ʜʦʟʠ 

ʤʫʪʘʛʝʥʫ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʜʦʟʦʟʘʣʝʞʥʠʡ ʭʘʨʘʢʪʝʨ ʡʦʛʦ ʜʽʾ. 

ʅʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʨʝʟʫʣʴʪʘʪ ʦʪʨʠʤʘʥʦ ʟʘ ʢʦʥʮʝʥʪʨʘʮʽʾ 

0,005 %. ɿʘ ʚʨʦʞʘʻʤ ʟʝʣʝʥʦʾ ʤʘʩʠ ʮʝʡ ʚʘʨʽʘʥʪ ʟʘʙʝʟʧʝʯʠʚ ʫ ʩʝʨʝʜʥʴʦʤʫ 64,7 

ʪ/ʛʘ, ʱʦ ʥʘ 22,0 ʪ/ʛʘ (51,5 %) ʧʝʨʝʚʠʱʫʚʘʣʦ ʢʦʥʪʨʦʣʴ. ʇʨʠʨʽʩʪ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ 

ʩʪʘʥʦʚʠʚ 5,02 ʪ/ʛʘ, ʘ ʥʘʩʽʥʥʷ ï 0,203 ʪ/ʛʘ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ʆʪʨʠʤʘʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʧʝʨʝʚʠʱʫʚʘʣʠ ʟʥʘʯʝʥʥʷ ʅɯʈ , ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻ ʾʭ ʩʪʘʪʠʩʪʠʯʥʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʪʘ ʩʚʽʜʯʠʪʴ ʧʨʦ ʨʝʘʣʴʥʠʡ 

ʙʽʦʣʦʛʽʯʥʠʡ ʝʬʝʢʪ ʥʠʟʴʢʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʫʪʘʛʝʥʫ. ʊʘʢʠʡ ʨʽʚʝʥʴ ʧʨʠʨʦʩʪʫ 

ʜʦʟʚʦʣʷʻ ʨʦʟʛʣʷʜʘʪʠ ʜʘʥʠʡ ʚʘʨʽʘʥʪ ʷʢ ʩʝʣʝʢʮʽʡʥʦ ʮʽʥʥʠʡ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʤʦʨʬʦʪʠʧʽʚ. 

ɿʘ ʢʦʥʮʝʥʪʨʘʮʽʡ 0,01 % ʽ 0,02 % ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʙʫʣʦ ʤʝʥʰ 

ʚʠʨʘʞʝʥʠʤ. ʇʨʠʨʽʩʪ ʟʝʣʝʥʦʾ ʤʘʩʠ ʩʪʘʥʦʚʠʚ ʚʽʜʧʦʚʽʜʥʦ 1,3ï1,6 ʪ/ʛʘ, ʩʫʭʦʾ 

ʨʝʯʦʚʠʥʠ ï 1,04 ʪʘ 0,22 ʪ/ʛʘ, ʘ ʥʘʩʽʥʥʷ ï 0,073 ʪʘ 0,170 ʪ/ʛʘ. ɿʤʝʥʰʝʥʥʷ 

ʧʦʟʠʪʠʚʥʦʛʦ ʝʬʝʢʪʫ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʩʠʣʝʥʥʷ 

ʜʝʧʨʝʩʠʚʥʦʾ ʜʽʾ ʤʫʪʘʛʝʥʫ ʪʘ ʧʦʨʫʰʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʙʘʣʘʥʩʫ ʤʽʞ ʽʥʜʫʢʮʽʻʶ 

ʢʦʨʠʩʥʠʭ ʤʫʪʘʮʽʡ ʽ ʧʦʰʢʦʜʞʝʥʥʷʤ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʪʠʣʝʥʽʤʽʥʫ ʚ ʢʦʥʮʝʥʪʨʘʮʽʾ 0,005 % 

ʟʘʙʝʟʧʝʯʠʣʦ ʬʦʨʤʫʚʘʥʥʷ ʬʦʨʤ ʽʟ ʧʽʜʚʠʱʝʥʠʤ ʨʽʚʥʝʤ ʢʦʨʤʦʚʦʾ ʪʘ ʥʘʩʽʥʥʻʚʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʙʝʟ ʧʨʦʷʚʫ ʚʠʨʘʞʝʥʠʭ ʜʝʧʨʝʩʠʚʥʠʭ ʝʬʝʢʪʽʚ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ 

ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʠʟʴʢʠʭ ʜʦʟ ʤʫʪʘʛʝʥʫ ʫ ʩʝʣʝʢʮʽʡʥʦʤʫ ʧʨʦʮʝʩʽ. 

ɺʩʪʘʥʦʚʣʝʥʘ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʤʫʪʘʛʝʥʫ ʪʘ ʨʽʚʥʝʤ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʜʘʥʠʤʠ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ 

ʦʧʪʠʤʘʣʴʥʠʭ ʜʦʟ ʭʽʤʽʯʥʠʭ ʤʫʪʘʛʝʥʽʚ ʜʣʷ ʽʥʜʫʢʮʽʾ ʢʦʨʠʩʥʦʾ ʤʽʥʣʠʚʦʩʪʽ. 

ʆʩʢʽʣʴʢʠ ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʥʝ ʟʘʚʞʜʠ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʧʦʢʨʘʱʝʥʥʷʤ ʷʢʦʩʪʽ ʢʦʨʤʫ, ʥʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ 

ʟʤʽʥ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʧʦʞʠʚʥʦʾ ʮʽʥʥʦʩʪʽ ʟʝʣʝʥʦʾ ʤʘʩʠ. ʎʝ ʜʦʟʚʦʣʠʣʦ 

ʟʜʽʡʩʥʠʪʠ ʢʦʤʧʣʝʢʩʥʫ ʦʮʽʥʢʫ ʩʝʣʝʢʮʽʡʥʦʾ ʮʽʥʥʦʩʪʽ ʤʫʪʘʥʪʥʠʭ ʬʦʨʤ ʪʘ 

ʚʩʪʘʥʦʚʠʪʠ, ʯʠ ʧʦʻʜʥʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽʟ ʧʦʢʨʘʱʝʥʥʷʤ 

ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʦʨʤʫ (ʪʘʙʣ. 4.4). 
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ʊʘʙʣʠʮʷ 4.4 

ʂʦʨʤʦʚʘ ʮʽʥʥʽʩʪʴ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʫ ʬʘʟʽ ʧʦʯʘʪʢʫ ʮʚʽʪʽʥʥʷ, % ʥʘ 

ʩʫʭʫ ʨʝʯʦʚʠʥʫ 

ɺʘʨʽʘʥʪ ʜʦʩʣʽʜʫ 
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2016 ʨʽʢ 

ʄʘʨʽʯʢʘ ï

ʢʦʥʪʨʦʣʴ  
9,3 1,69 32,3 8,5 48,21 81,27 68 

ˉ 1 (ʄʘʨʽʯʢʘ 

ɽɯ 0,005 %) 
9,9 2,13 32,0 7,8 48,17 82,31 72 

ˉ 2 (ʄʘʨʽʯʢʘ 

ɽɯ 0,01%) 
9,5 2,03 32,7 9,2 46,57 80,14 71 

ˉ 3 (ʄʘʨʽʯʢʘ 

ɽɯ 0,02 %) 
8,9 1,78 29,9 8,0 51,42 83,86 64 

2017 ʨʽʢ 

ʄʘʨʽʯʢʘ ï 

ʢʦʥʪʨʦʣʴ 
12,3 2,36 28,6 7,0 49,74 85,40 86 

ˉ 1 (ʄʘʨʽʯʢʘ 

ɽɯ 0,005 %) 
13,1 2,37 30,0 7,5 47,03 83,51 93 

ˉ 2 (ʄʘʨʽʯʢʘ 

ɽɯ 0,01%) 
13,3 2,66 29,1 7,2 47,74 84,63 94 

ˉ 3 (ʄʘʨʽʯʢʘ 

ɽɯ 0,02 %) 
13,6 2,31 28,8 8,1 47,19 83,60 97 

ʉʝʨʝʜʥʻ ʟʘ ʜʚʘ ʨʦʢʠ 

ʄʘʨʽʯʢʘ ï 

ʢʦʥʪʨʦʣʴ 
10,8 2,03 30,5 7,8 48,87 83,34 77 

ˉ 1 (ʄʘʨʽʯʢʘ 

ɽɯ 0,005 %) 
11,5 2,25 31,0 7,7 47,55 82,91 83 

ˉ 2 (ʄʘʨʽʯʢʘ 

ɽɯ 0,01%) 
11,4 2,35 30,9 8,2 47,15 82,39 83 

ˉ 3 (ʄʘʨʽʯʢʘ 

ɽɯ 0,02 %) 
11,3 2,05 29,4 8,1 49,15 83,73 81 

 

ɸʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʢʦʨʤʦʚʦʾ ʮʽʥʥʦʩʪʽ ʟʘʩʚʽʜʯʠʚ, ʱʦ ʤʫʪʘʛʝʥʥʘ ʦʙʨʦʙʢʘ 

ʝʪʠʣʝʥʽʤʽʥʦʤ ʩʧʨʠʯʠʥʠʣʘ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. ʋ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʜʚʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʚʤʽʩʪ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ 

ʫ ʚʘʨʽʘʥʪʘʭ ʟ ʤʫʪʘʛʝʥʥʦʶ ʦʙʨʦʙʢʦʶ ʢʦʣʠʚʘʚʩʷ ʚ ʤʝʞʘʭ 11,3ï11,5 %, ʪʦʜʽ ʷʢ ʫ 

ʢʦʥʪʨʦʣʽ ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʚ 10,8 %. ʅʘʡʚʠʱʠʡ ʚʤʽʩʪ ʧʨʦʪʝʾʥʫ ʚʽʜʟʥʘʯʝʥʦ 

ʫ ʚʘʨʽʘʥʪʽ ʟ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 0,005 % (11,5 %), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʢʨʘʱʝʥʥʷ 

ʙʽʣʢʦʚʦʾ ʮʽʥʥʦʩʪʽ ʢʦʨʤʫ. 
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ɿʘ ʚʤʽʩʪʦʤ ʢʣʽʪʢʦʚʠʥʠ ʚʘʨʽʘʥʪ 0,02 % ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʜʝʱʦ ʥʠʞʯʠʤ 

ʧʦʢʘʟʥʠʢʦʤ (29,4 %) ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ (30,5 %), ʱʦ ʧʦʪʝʥʮʽʡʥʦ ʩʧʨʠʷʻ 

ʧʽʜʚʠʱʝʥʥʶ ʧʝʨʝʪʨʘʚʥʦʩʪʽ ʢʦʨʤʫ. ɺʦʜʥʦʯʘʩ ʚʘʨʽʘʥʪʠ 0,005 % ʽ 0,01 % 

ʟʘʙʝʟʧʝʯʠʣʠ ʦʧʪʠʤʘʣʴʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʨʦʪʝʾʥʫ ʪʘ ʢʣʽʪʢʦʚʠʥʠ, ʱʦ ʻ 

ʚʘʞʣʠʚʠʤ ʢʨʠʪʝʨʽʻʤ ʦʮʽʥʢʠ ʢʦʨʤʦʚʠʭ ʢʫʣʴʪʫʨ. 

ɿʘʙʝʟʧʝʯʝʥʽʩʪʴ ʢʦʨʤʦʚʦʾ ʦʜʠʥʠʮʽ ʧʝʨʝʪʨʘʚʥʠʤ ʧʨʦʪʝʾʥʦʤ ʫ ʚʘʨʽʘʥʪʘʭ 

0,005 % ʽ 0,01 % ʩʪʘʥʦʚʠʣʘ ʚ ʩʝʨʝʜʥʴʦʤʫ 83 ʛ ʧʨʦʪʠ 77 ʛ ʫ ʢʦʥʪʨʦʣʽ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʽʜʚʠʱʝʥʥʷ ʧʦʞʠʚʥʦʾ ʮʽʥʥʦʩʪʽ ʩʬʦʨʤʦʚʘʥʦʾ ʙʽʦʤʘʩʠ. ʆʪʞʝ, 

ʤʫʪʘʛʝʥʥʘ ʦʙʨʦʙʢʘ ʚ ʥʠʟʴʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʩʧʨʠʷʣʘ ʥʝ ʣʠʰʝ ʟʨʦʩʪʘʥʥʶ 

ʚʨʦʞʘʡʥʦʩʪʽ, ʘ ʡ ʧʦʢʨʘʱʝʥʥʶ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʨʤʫ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʝʨʝʢʦʥʣʠʚʦ ʜʦʚʦʜʷʪʴ, ʱʦ ʽʥʜʫʢʦʚʘʥʠʡ ʤʫʪʘʛʝʥʝʟ 

ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʪʠʣʝʥʽʤʽʥʫ ʻ ʜʽʻʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʨʦʟʰʠʨʝʥʥʷ ʩʧʘʜʢʦʚʦʾ 

ʤʽʥʣʠʚʦʩʪʽ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟ ʦʜʥʦʯʘʩʥʠʤ ʧʽʜʚʠʱʝʥʥʷʤ ʷʢ ʨʽʚʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʪʘʢ ʽ ʧʦʢʘʟʥʠʢʽʚ ʢʦʨʤʦʚʦʾ ʮʽʥʥʦʩʪʽ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ɽɯ ʚ ʢʦʥʮʝʥʪʨʘʮʽʾ 0,005 % ʟʘʙʝʟʧʝʯʫʻ ʬʦʨʤʫʚʘʥʥʷ ʛʝʥʦʪʠʧʽʚ ʽʟ 

ʢʦʤʧʣʝʢʩʦʤ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʦʟʥʘʢ ï ʧʽʜʚʠʱʝʥʦʶ ʫʨʦʞʘʡʥʽʩʪʶ ʟʝʣʝʥʦʾ 

ʤʘʩʠ ʪʘ ʥʘʩʽʥʥʷ, ʟʙʘʣʘʥʩʦʚʘʥʠʤ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʽ ʧʦʢʨʘʱʝʥʦʶ ʙʽʣʢʦʚʦʶ 

ʮʽʥʥʽʩʪʶ ʢʦʨʤʫ. ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʫ 

ʤʦʞʣʠʚʦʩʪʽ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʜʦʟʠ ʤʫʪʘʛʝʥʫ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʛʦ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘʜʘʧʪʦʚʘʥʦʛʦ ʜʦ 

ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʋʢʨʘʾʥʠ, ʟʦʢʨʝʤʘ ʟʦʥʠ ʇʝʨʝʜʢʘʨʧʘʪʪʷ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ ʤʦʞʝ ʙʫʪʠ ʽʥʪʝʛʨʦʚʘʥʠʡ ʫ ʩʫʯʘʩʥʽ ʩʝʣʝʢʮʽʡʥʽ 

ʧʨʦʛʨʘʤʠ ʷʢ ʝʬʝʢʪʠʚʥʠʡ ʤʝʪʦʜ ʧʨʠʩʢʦʨʝʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʩʦʨʪʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʢʦʨʤʦʚʦʛʦ ʪʘ ʥʘʩʽʥʥʻʚʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ. ɺʽʜʽʙʨʘʥʽ ʤʫʪʘʥʪʥʽ ʬʦʨʤʠ ʟʘʣʫʯʝʥʦ ʜʦ ʧʦʜʘʣʴʰʦʛʦ 

ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʚʠʭʽʜʥʠʡ ʤʘʪʝʨʽʘʣ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʘʜʘʧʪʠʚʥʠʭ ʩʦʨʪʽʚ ʢʦʨʤʦʚʦʛʦ ʪʘ ʥʘʩʽʥʥʻʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʧʨʠʜʘʪʥʠʭ ʜʦ 

ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʟʦʥʽ ʇʝʨʝʜʢʘʨʧʘʪʪʷ ʪʘ ʽʥʰʠʭ ʨʝʛʽʦʥʘʭ ʽʟ ʧʦʜʽʙʥʠʤʠ ˇʨʫʥʪʦʚʦ-

ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ. 

 



121 

 

4.3. ʂʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ ʤʽʞ ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʪʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʨʦʩʣʠʥ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ 

 

ʋ ʩʝʣʝʢʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʙʘʛʘʪʦʨʽʯʥʠʭ ʢʦʨʤʦʚʠʭ ʪʨʘʚ ʚʘʞʣʠʚʝ 

ʟʥʘʯʝʥʥʷ ʤʘʻ ʚʠʷʚʣʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʪʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʦʙʦʨʫ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʛʝʥʦʪʠʧʽʚ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʻ ʦʜʥʠʤ ʽʟ ʙʘʟʦʚʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ 

ʦʮʽʥʠʪʠ ʥʘʧʨʷʤ ʽ ʪʽʩʥʦʪʫ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʢʽʣʴʢʽʩʥʠʤʠ ʦʟʥʘʢʘʤʠ ʪʘ 

ʚʠʟʥʘʯʠʪʠ ʾʭʥʶ ʩʝʣʝʢʮʽʡʥʫ ʟʥʘʯʫʱʽʩʪʴ [108, 150, 152]. 

ɼʣʷ ʢʫʣʴʪʫʨ ʽʟ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʚʨʦʞʘʶ, ʜʦ ʷʢʠʭ 

ʥʘʣʝʞʠʪʴ ʛʨʷʩʪʠʮʷ ʟʙʽʨʥʘ, ʨʽʚʝʥʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʬʦʨʤʫʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ 

ʢʦʤʧʣʝʢʩʫ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʽ ʙʽʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ. ɺʠʩʦʪʘ 

ʨʦʩʣʠʥ, ʜʦʚʞʠʥʘ ʚʦʣʦʪʽ, ʩʪʫʧʽʥʴ ʢʫʱʠʩʪʦʩʪʽ, ʦʙʣʠʩʪʚʣʝʥʽʩʪʴ ʽ ʨʽʚʝʥʴ 

ʦʙʥʘʩʽʥʝʥʦʩʪʽ ʚʠʟʥʘʯʘʶʪʴ ʷʢ ʢʦʨʤʦʚʫ, ʪʘʢ ʽ ʥʘʩʽʥʥʻʚʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ɸʥʘʣʽʟ 

ʢʦʨʝʣʷʮʽʡ ʤʽʞ ʮʠʤʠ ʦʟʥʘʢʘʤʠ ʜʘʻ ʟʤʦʛʫ ʚʠʦʢʨʝʤʠʪʠ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʽ 

ʩʝʣʝʢʮʽʡʥʽ ʽʥʜʠʢʘʪʦʨʠ ʪʘ ʦʙˇʨʫʥʪʫʚʘʪʠ ʥʝʧʨʷʤʽ ʢʨʠʪʝʨʽʾ ʜʦʙʦʨʫ [69, 207]. 

ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʽʥʜʫʢʦʚʘʥʦʛʦ ʤʫʪʘʛʝʥʝʟʫ, 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʤʫʪʘʛʝʥʥʠʡ 

ʚʧʣʠʚ ʯʘʩʪʦ ʩʧʨʠʯʠʥʷʻ ʥʝʦʜʥʦʨʽʜʥʽ ʪʘ ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʽ ʟʤʽʥʠ ʬʝʥʦʪʠʧʫ. 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʪʘ ʨʽʚʥʝʤ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʜʘʻ ʟʤʦʛʫ ʦʮʽʥʠʪʠ, ʥʘʩʢʽʣʴʢʠ ʽʥʜʫʢʦʚʘʥʘ ʤʽʥʣʠʚʽʩʪʴ ʻ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʫʟʛʦʜʞʝʥʦʶ ʪʘ ʩʝʣʝʢʮʽʡʥʦ ʮʽʥʥʦʶ [162ï164]. 

ɿʘ ʜʘʥʠʤʠ ʟʘʨʫʙʽʞʥʠʭ ʽ ʚʽʪʯʠʟʥʷʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʥʘʷʚʥʽʩʪʴ ʩʪʘʙʽʣʴʥʠʭ 

ʧʦʟʠʪʠʚʥʠʭ ʢʦʨʝʣʷʮʽʡ ʤʽʞ ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 

ʩʣʫʛʫʻ ʥʘʫʢʦʚʠʤ ʦʙˇʨʫʥʪʫʚʘʥʥʷʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʧʨʷʤʠʭ ʤʝʪʦʜʽʚ ʜʦʙʦʨʫ, ʱʦ 

ʤʘʻ ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʙʘʛʘʪʦʨʽʯʥʠʭ ʪʨʘʚ ʽʟ ʪʨʠʚʘʣʠʤ ʮʠʢʣʦʤ 

ʦʮʽʥʶʚʘʥʥʷ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ 

ʝʬʝʢʪʠʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʦʧʪʠʤʽʟʘʮʽʾ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ [154, 156]. 
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ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʫ ʜʘʥʦʤʫ ʧʽʜʨʦʟʜʽʣʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʢʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ 

ʤʽʞ ʦʩʥʦʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʘʜʘʧʪʠʚʥʦʩʪʽ ʟ ʤʝʪʦʶ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʦʜʘʣʴʰʠʭ ʥʘʧʨʷʤʽʚ ʩʝʣʝʢʮʽʡʥʦʾ ʨʦʙʦʪʠ. 

ʉʣʽʜ ʪʘʢʦʞ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʫ ʩʝʣʝʢʮʽʾ ʙʘʛʘʪʦʨʽʯʥʠʭ 

ʪʨʘʚ ʤʘʻ ʥʝ ʣʠʰʝ ʦʧʠʩʦʚʝ, ʘ ʡ ʧʨʦʛʥʦʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ. ɺʠʷʚʣʝʥʥʷ ʩʪʽʡʢʠʭ 

ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʠʤʠ ʪʘ ʧʨʦʜʫʢʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʜʦʟʚʦʣʷʻ 

ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ ʥʘ ʦʩʥʦʚʽ ʨʘʥʥʽʭ ʬʝʥʦʪʠʧʦʚʠʭ ʧʨʦʷʚʽʚ, ʱʦ 

ʽʩʪʦʪʥʦ ʩʢʦʨʦʯʫʻ ʪʨʠʚʘʣʽʩʪʴ ʩʝʣʝʢʮʽʡʥʦʛʦ ʮʠʢʣʫ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʢʫʣʴʪʫʨ ʽʟ 

ʙʘʛʘʪʦʨʽʯʥʠʤ ʧʝʨʽʦʜʦʤ ʦʮʽʥʶʚʘʥʥʷ [108]. 

ʂʨʽʤ ʪʦʛʦ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʦʨʝʣʷʮʽʡ ʤʽʞ ʦʢʨʝʤʠʤʠ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʪʘ 

ʙʽʦʤʝʪʨʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʜʘʻ ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ ʧʨʦʚʽʜʥʽ ʩʪʨʫʢʪʫʨʥʽ 

ʝʣʝʤʝʥʪʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʷʢʽ ʥʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʚʨʦʞʘʶ ʟʝʣʝʥʦʾ ʤʘʩʠ ʪʘ ʥʘʩʽʥʥʷ. ʎʝ ʩʪʚʦʨʶʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʜʽʣʝʥʥʷ 

ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʩʝʣʝʢʮʽʡʥʠʭ ʢʨʠʪʝʨʽʾʚ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʨʘʥʥʴʦʛʦ ʜʦʙʦʨʫ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʛʝʥʦʪʠʧʽʚ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘʢʦʞ ʩʧʨʠʷʻ ʚʠʷʚʣʝʥʥʶ 

ʢʦʤʧʣʝʢʩʽʚ ʦʟʥʘʢ, ʱʦ ʬʦʨʤʫʶʪʴʩʷ ʧʽʜ ʩʧʽʣʴʥʠʤ ʛʝʥʝʪʠʯʥʠʤ ʢʦʥʪʨʦʣʝʤ, ʪʘ 

ʜʦʟʚʦʣʷʻ ʙʽʣʴʰ ʦʙˇʨʫʥʪʦʚʘʥʦ ʧʨʦʚʦʜʠʪʠ ʜʦʙʽʨ ʟʘ ʩʫʢʫʧʥʽʩʪʶ ʛʦʩʧʦʜʘʨʩʴʢʦ-

ʮʽʥʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʽʜʚʠʱʫʻʪʴʩʷ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʝʣʝʢʮʽʡʥʦʾ 

ʨʦʙʦʪʠ ʽ ʟʤʝʥʰʫʻʪʴʩʷ ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʧʘʜʢʦʚʦʛʦ ʚʽʜʙʦʨʫ ʛʝʥʦʪʠʧʽʚ ʽʟ 

ʥʝʩʪʘʙʽʣʴʥʠʤʠ ʘʙʦ ʥʝʙʘʞʘʥʠʤʠ ʢʦʤʙʽʥʘʮʽʷʤʠ ʦʟʥʘʢ. 

ɼʣʷ ʟôʷʩʫʚʘʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʦʩʥʦʚʥʠʤʠ ʤʦʨʬʦ-ʧʨʦʜʫʢʪʠʚʥʠʤʠ 

ʦʟʥʘʢʘʤʠ ʨʦʩʣʠʥ ʩʢʣʘʜʥʦʛʽʙʨʠʜʥʠʭ ʧʦʧʫʣʷʮʽʡ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʧʨʦʚʝʜʝʥʦ 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ. ʆʮʽʥʶʚʘʣʠ ʟʚôʷʟʢʠ ʤʽʞ ʟʘʛʘʣʴʥʦʶ ʤʘʩʦʶ ʨʦʩʣʠʥʠ, 

ʤʘʩʦʶ ʣʠʩʪʢʽʚ ʽ ʫʢʦʨʦʯʝʥʠʭ ʧʘʛʦʥʽʚ, ʢʽʣʴʢʽʩʪʶ ʧʘʛʦʥʽʚ ʥʘ ʨʦʩʣʠʥʽ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʷʢ ʨʽʚʝʥʴ ʢʦʨʤʦʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʪʘʢ ʽ ʧʦʪʝʥʮʽʘʣ 

ʘʜʘʧʪʠʚʥʦʩʪʽ ʪʘ ʥʘʩʽʥʥʻʚʦʾ ʟʜʘʪʥʦʩʪʽ. ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʧʨʦʚʝʜʝʥʦ ʟʘ 

ʩʝʨʝʜʥʽʤʠ ʧʦʢʘʟʥʠʢʘʤʠ (ʟʘ ʜʚʘ ʫʢʦʩʠ) ʤʦʨʬʦ-ʧʨʦʜʫʢʪʠʚʥʠʭ ʪʘ ʥʘʩʽʥʥʻʚʠʭ 

ʦʟʥʘʢ ʩʢʣʘʜʥʦʛʽʙʨʠʜʥʠʭ ʧʦʧʫʣʷʮʽʡ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ (ʇ-1 ï ʉʇ-9) (ʪʘʙʣ. 4.5).  
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ʊʘʙʣʠʮʷ 4.5 

ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʤʦʨʬʦ-ʧʨʦʜʫʢʪʠʚʥʠʭ ʽ ʥʘʩʽʥʥʻʚʠʭ ʦʟʥʘʢ 

ʩʢʣʘʜʥʦʛʽʙʨʠʜʥʠʭ ʧʦʧʫʣʷʮʽʡ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ 

ʆʟʥʘʢʘ ɿʘʛʘʣʴʥʘ 

ʤʘʩʘ 

ʨʦʩʣʠʥʠ 

ʄʘʩʘ ʣʠʩʪʢʽʚ ʽ 

ʫʢʦʨʦʯʝʥʠʭ 

ʧʘʛʦʥʽʚ 

ʂʽʣʴʢʽʩʪʴ 

ʧʘʛʦʥʽʚ 

ʅʘʩʽʥʥʷ, 

ʪ/ʛʘ 

ʄʘʩʘ 1000 

ʥʘʩʽʥʠʥ, ʛ 

ɿʘʛʘʣʴʥʘ ʤʘʩʘ 

ʨʦʩʣʠʥʠ 

-  0,92 0,68 ī0,21 ī0,00 

ʄʘʩʘ ʣʠʩʪʢʽʚ ʽ 

ʫʢʦʨʦʯʝʥʠʭ ʧʘʛʦʥʽʚ 

0,92 - 0,61 ī0,23 0,01 

ʂʽʣʴʢʽʩʪʴ ʧʘʛʦʥʽʚ 0,68 0,61 - ī0,46 ī0,01 

ʅʘʩʽʥʥʷ, ʪ/ʛʘ ī0,21 ī0,23 ī0,46 - 0,79 

ʄʘʩʘ 1000 ʥʘʩʽʥʠʥ, ʛ ī0,00 0,01 ī0,01 0,79 - 

 

ʋʟʘʛʘʣʴʥʝʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ ʯʽʪʢʝ ʛʨʫʧʫʚʘʥʥʷ ʦʟʥʘʢ ʟʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ. ʄʽʞ ʤʦʨʬʦ-ʧʨʦʜʫʢʪʠʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʚʠʷʚʣʝʥʦ ʪʽʩʥʽ ʪʘ ʩʝʨʝʜʥʽ ʧʦʟʠʪʠʚʥʽ ʢʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ: ʤʽʞ ʟʘʛʘʣʴʥʦʶ 

ʤʘʩʦʶ ʨʦʩʣʠʥʠ ʪʘ ʤʘʩʦʶ ʣʠʩʪʢʽʚ ʽ ʫʢʦʨʦʯʝʥʠʭ ʧʘʛʦʥʽʚ (r = 0,92), ʘ ʪʘʢʦʞ ʤʽʞ 

ʟʘʛʘʣʴʥʦʶ ʤʘʩʦʶ ʪʘ ʢʽʣʴʢʽʩʪʶ ʧʘʛʦʥʽʚ (r = 0,68), ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʚʠʟʥʘʯʘʣʴʥʫ 

ʨʦʣʴ ʦʙʣʠʩʪʚʣʝʥʦʩʪʽ ʡ ʢʫʱʠʩʪʦʩʪʽ ʫ ʬʦʨʤʫʚʘʥʥʽ ʢʦʨʤʦʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ 

ʘʜʘʧʪʠʚʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʨʘʚʦʩʪʦʶ. ʆʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʢʦʨʝʣʷʮʽʾ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʫʟʛʦʜʞʝʥʦʩʪʽ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʨʦʩʣʠʥʠ, ʷʢʽ ʩʧʽʣʴʥʦ ʚʠʟʥʘʯʘʶʪʴ ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʨʘʚʦʩʪʦʶ. 

ʅʘʩʽʥʥʻʚʽ ʧʦʢʘʟʥʠʢʠ ʬʦʨʤʫʶʪʴ ʦʢʨʝʤʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʙʣʦʢ, ʫ ʷʢʦʤʫ 

ʚʩʪʘʥʦʚʣʝʥʦ ʪʽʩʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʚʨʦʞʘʡʥʽʩʪʶ ʥʘʩʽʥʥʷ ʪʘ ʤʘʩʦʶ 

1000 ʥʘʩʽʥʠʥ (r = 0,79). ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʨʽʰʘʣʴʥʠʡ ʚʧʣʠʚ ʢʨʫʧʥʦʩʪʽ ʪʘ 

ʚʠʧʦʚʥʝʥʦʩʪʽ ʥʘʩʽʥʥʷ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʥʘʩʽʥʥʻʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʩʢʣʘʜʥʦʛʽʙʨʠʜʥʠʭ ʧʦʧʫʣʷʮʽʡ. ɺʦʜʥʦʯʘʩ ʩʣʘʙʢʽ ʘʙʦ ʚʽʜôʻʤʥʽ ʢʦʨʝʣʷʮʽʾ ʤʽʞ 

ʤʦʨʬʦ-ʧʨʦʜʫʢʪʠʚʥʠʤʠ ʪʘ ʥʘʩʽʥʥʻʚʠʤʠ ʦʟʥʘʢʘʤʠ ʚʢʘʟʫʶʪʴ ʥʘ ʚʽʜʥʦʩʥʫ 

ʥʝʟʘʣʝʞʥʽʩʪʴ ʢʦʨʤʦʚʦʛʦ ʪʘ ʥʘʩʽʥʥʻʚʦʛʦ ʥʘʧʨʷʤʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʱʦ 

ʦʙˇʨʫʥʪʦʚʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʜʦʙʦʨʫ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʩʦʨʪʽʚ 

ʨʽʟʥʦʛʦ ʥʘʧʨʷʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʊʘʢʘ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʩʝʣʝʢʮʽʡʥʠʭ ʦʟʥʘʢ ʜʘʻ 

ʟʤʦʛʫ ʙʽʣʴʰ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ ʬʦʨʤʫʚʘʪʠ ʛʝʥʦʪʠʧʠ, ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʧʝʚʥʠʡ ʪʠʧ 

ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 
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ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʢʣʘʜʥʦʛʽʙʨʠʜʥʠʭ ʧʦʧʫʣʷʮʽʡ ʷʢ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʩʝʣʝʢʮʽʾ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʚ ʫʤʦʚʘʭ ʇʝʨʝʜʢʘʨʧʘʪʪʷ ʪʘ ʩʪʚʦʨʶʶʪʴ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ 

ʚʠʜʽʣʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʛʝʥʦʪʠʧʽʚ ʫ ʥʘʩʪʫʧʥʠʭ ʧʦʢʦʣʽʥʥʷʭ. ɺʠʩʦʢʘ 

ʤʽʥʣʠʚʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʤʝʞʘʭ ʧʦʧʫʣʷʮʽʡ ʟʘʙʝʟʧʝʯʫʻ 

ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʜʦʙʦʨʫ ʟʘ ʢʦʤʧʣʝʢʩʦʤ 

ʛʦʩʧʦʜʘʨʩʴʢʦ-ʮʽʥʥʠʭ ʦʟʥʘʢ. 

ɺ ʫʤʦʚʘʭ ʽʥʜʫʢʦʚʘʥʦʛʦ ʤʫʪʘʛʝʥʝʟʫ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʜʘʻ ʟʤʦʛʫ 

ʦʮʽʥʠʪʠ ʥʝ ʣʠʰʝ ʩʝʣʝʢʮʽʡʥʫ ʮʽʥʥʽʩʪʴ ʦʢʨʝʤʠʭ ʦʟʥʘʢ, ʘ ʡ ʩʪʫʧʽʥʴ ʫʟʛʦʜʞʝʥʦʩʪʽ 

ʟʤʽʥ, ʩʧʨʠʯʠʥʝʥʠʭ ʤʫʪʘʛʝʥʥʠʤ ʚʧʣʠʚʦʤ. ʇʦʩʠʣʝʥʥʷ ʘʙʦ ʧʦʨʫʰʝʥʥʷ 

ʢʦʨʝʣʷʮʽʡ ʤʽʞ ʦʢʨʝʤʠʤʠ ʦʟʥʘʢʘʤʠ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʟʤʽʥʫ ʛʝʥʝʪʠʯʥʦʾ 

ʨʝʛʫʣʷʮʽʾ ʨʦʩʪʫ ʡ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ, ʱʦ ʤʘʻ ʧʨʠʥʮʠʧʦʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʽʜʙʦʨʫ 

ʩʪʘʙʽʣʴʥʠʭ ʽ ʘʜʘʧʪʠʚʥʠʭ ʤʫʪʘʥʪʥʠʭ ʬʦʨʤ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʢʦʨʝʣʷʮʽʡʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʚʨʦʞʘʶ ʪʘ ʡʦʛʦ ʢʦʨʤʦʚʦʶ ʮʽʥʥʽʩʪʶ ʜʦʟʚʦʣʷʻ ʛʣʠʙʰʝ ʦʮʽʥʠʪʠ ʭʘʨʘʢʪʝʨ 

ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʢʽʣʴʢʽʩʥʠʤʠ ʡ ʷʢʽʩʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʊʘʢʠʡ ʧʽʜʭʽʜ 

ʜʦʧʦʤʘʛʘʻ ʚʠʷʚʠʪʠ ʧʦʪʝʥʮʽʡʥʽ ʢʦʤʧʨʦʤʽʩʠ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʧʦʻʜʥʘʥʥʽ 

ʚʠʩʦʢʦʾ ʚʨʦʞʘʡʥʦʩʪʽ ʟ ʧʦʢʨʘʱʝʥʠʤʠ ʢʦʨʤʦʚʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʘ ʪʘʢʦʞ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʩʠʥʝʨʛʝʪʠʯʥʠʭ ʝʬʝʢʪʽʚ ʤʽʞ ʮʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

ʎʝʡ ʘʥʘʣʽʟ ʬʦʨʤʫʻ ʥʘʫʢʦʚʝ ʧʽʜˇʨʫʥʪʷ, ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʪʘ 

ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʜʦʙʦʨʫ ʦʧʪʠʤʘʣʴʥʠʭ ʬʦʨʤ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ 

ʩʝʣʝʢʮʽʡʥʠʡ ʧʨʦʮʝʩ ʦʨʽʻʥʪʫʻʪʴʩʷ ʥʘ ʨʦʟʨʦʙʢʫ ʩʦʨʪʽʚ, ʱʦ ʥʝ ʪʽʣʴʢʠ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʘʛʨʘʨʥʦʾ ʛʘʣʫʟʽ, ʘʣʝ ʡ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʧʽʜʚʠʱʝʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʢʦʥʪʝʢʩʪʽ ʢʦʨʤʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ 

ʘʩʧʝʢʪʦʤ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʩʫʯʘʩʥʦʛʦ ʪʚʘʨʠʥʥʠʮʪʚʘ (ʪʘʙʣ. 4.6). 
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ʊʘʙʣʠʮʷ 4.6  

ʂʦʨʝʣʷʮʽʡʥʘ ʤʘʪʨʠʮʷ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʠʤʠ, 

ʧʨʦʜʫʢʪʠʚʥʠʤʠ ʪʘ ʷʢʽʩʥʠʤʠ ʦʟʥʘʢʘʤʠ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ (ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ) 

ʆʟʥʘʢʘ 
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ʂ
ʦ
ʨ
ʤ
ʦ
ʚ
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ʦ
ʜ
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ʥ
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ʮ
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ʇ
ʝ
ʨ
ʝ
ʪ
ʨ
ʘ
ʚ
ʥ
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ʡ
 

ʧ
ʨ
ʦ
ʪ
ʝ
ʾ
ʥ

 

ʄ
ʘ
ʩ
ʘ
 
1
0
0
0
 

ʥ
ʘ
ʩ
ʽ
ʥ
ʠ
ʥ

 

ɺʠʩʦʪʘ 

ʨʦʩʣʠʥ 
- 0,94 ī0,84 ī0,81 ī0,17 ī0,09 0,18 ī0,05 0,23 

ɼʦʚʞʠʥʘ 

ʚʦʣʦʪʽ 
0,94 - ī0,67 ī0,69 0,09 0,05 0,39 0,03 0,23 

ɿʝʣʝʥʘ 

ʤʘʩʘ 
ī0,84 ī0,67 - 0,99 0,67 0,59 ī0,21 0,52 0,22 

ʉʫʭʘ 

ʨʝʯʦʚʠʥʘ 
ī0,81 ī0,69 0,99 - 0,66 0,65 ī0,37 0,61 0,34 

ʅʘʩʽʥʥʷ ī0,17 0,09 0,67 0,66 - 0,89 ī0,01 0,81 0,62 

ʇʨʦʪʝʾʥ, 

% 
ī0,09 0,05 0,59 0,65 0,89 - ī0,43 0,99 0,89 

ʂʦʨʤʦʚʽ 

ʦʜʠʥʠʮʽ 
0,18 0,39 ī0,21 ī0,37 ī0,01 ī0,43 - ī0,56 ī0,64 

ʇʝʨʝʪʨʘʚ

ʥʠʡ 

ʧʨʦʪʝʾʥ 

ī0,05 0,03 0,52 0,61 0,81 0,99 ī0,56 - 0,94 

ʄʘʩʘ 

1000 

ʥʘʩʽʥʠʥ 

0,23 0,23 0,22 0,34 0,62 0,89 ī0,64 0,94 - 

ʇʨʠʤʽʪʢʘ. ʅʘʚʝʜʝʥʦ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ ʇʽʨʩʦʥʘ, ʨʦʟʨʘʭʦʚʘʥʽ ʟʘ ʩʝʨʝʜʥʽʤʠ ʟʥʘʯʝʥʥʷʤʠ ʚʘʨʽʘʥʪʽʚ 

ʜʦʩʣʽʜʫ. 

 

ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ ʥʘʷʚʥʽʩʪʴ ʷʢ ʪʽʩʥʠʭ, ʪʘʢ ʽ ʩʣʘʙʢʦ 

ʚʠʨʘʞʝʥʠʭ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʠʤʠ, ʧʨʦʜʫʢʪʠʚʥʠʤʠ ʪʘ 

ʷʢʽʩʥʠʤʠ ʦʟʥʘʢʘʤʠ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘ ʫʤʦʚ ʽʥʜʫʢʦʚʘʥʦʛʦ ʤʫʪʘʛʝʥʝʟʫ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʦʨʬʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʩʣʠʥ ʬʦʨʤʫʶʪʴ ʫʟʛʦʜʞʝʥʫ 

ʩʠʩʪʝʤʫ ʦʟʥʘʢ, ʷʢʘ ʧʦ-ʨʽʟʥʦʤʫ ʚʧʣʠʚʘʻ ʥʘ ʨʽʚʝʥʴ ʢʦʨʤʦʚʦʾ ʪʘ ʥʘʩʽʥʥʻʚʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ʄʽʞ ʚʠʩʦʪʦʶ ʨʦʩʣʠʥ ʽ ʜʦʚʞʠʥʦʶ ʚʦʣʦʪʽ ʚʠʷʚʣʝʥʦ ʪʽʩʥʠʡ ʧʦʟʠʪʠʚʥʠʡ 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ (r = 0,94), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʤʦʨʬʦʣʦʛʽʯʥʫ ʫʟʛʦʜʞʝʥʽʩʪʴ 

ʨʦʟʚʠʪʢʫ ʛʝʥʝʨʘʪʠʚʥʠʭ ʦʨʛʘʥʽʚ ʫ ʚʠʩʦʢʦʨʦʩʣʠʭ ʬʦʨʤ. ɺʦʜʥʦʯʘʩ ʮʽ ʧʦʢʘʟʥʠʢʠ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʚʽʜôʻʤʥʠʤʠ ʢʦʨʝʣʷʮʽʷʤʠ ʟ ʫʨʦʞʘʡʥʽʩʪʶ ʟʝʣʝʥʦʾ ʤʘʩʠ (r = 
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ī0,84) ʪʘ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ (r = ī0,81), ʱʦ ʚʢʘʟʫʻ ʥʘ ʤʦʞʣʠʚʫ ʧʝʨʝʦʨʽʻʥʪʘʮʽʶ 

ʘʩʠʤʽʣʷʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʙʽʢ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʟʘ ʟʙʽʣʴʰʝʥʥʷ ʣʽʥʽʡʥʠʭ 

ʨʦʟʤʽʨʽʚ ʨʦʩʣʠʥ. 

ʄʽʞ ʫʨʦʞʘʡʥʽʩʪʶ ʟʝʣʝʥʦʾ ʤʘʩʠ ʪʘ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʚʩʪʘʥʦʚʣʝʥʦ ʜʫʞʝ 

ʪʽʩʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʚʟʘʻʤʦʟʚôʷʟʦʢ (r = 0,99), ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʫ 

ʻʜʥʽʩʪʴ ʽ ʜʘʻ ʧʽʜʩʪʘʚʠ ʨʦʟʛʣʷʜʘʪʠ ʟʝʣʝʥʫ ʤʘʩʫ ʷʢ ʥʘʜʽʡʥʠʡ ʽʥʜʠʢʘʪʦʨ 

ʥʘʢʦʧʠʯʝʥʥʷ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʦʮʽʥʶʚʘʥʥʷ. ʆʙʠʜʚʘ ʧʦʢʘʟʥʠʢʠ 

ʪʘʢʦʞ ʧʦʟʠʪʠʚʥʦ ʢʦʨʝʣʶʚʘʣʠ ʟ ʫʨʦʞʘʡʥʽʩʪʶ ʥʘʩʽʥʥʷ (r = 0,67ï0,66), ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʘʥʪʘʛʦʥʽʟʤʫ ʤʽʞ ʢʦʨʤʦʚʦʶ ʪʘ ʥʘʩʽʥʥʻʚʦʶ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʚ ʤʝʞʘʭ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʇʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʢʦʨʤʫ ʚʠʷʚʠʣʠ ʪʽʩʥʽ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ ʩʦʙʦʶ. 

ɿʦʢʨʝʤʘ, ʚʤʽʩʪ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ ʤʘʚ ʩʠʣʴʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʟʚôʷʟʦʢ ʽʟ 

ʧʝʨʝʪʨʘʚʥʠʤ ʧʨʦʪʝʾʥʦʤ (r = 0,99) ʪʘ ʤʘʩʦʶ 1000 ʥʘʩʽʥʠʥ (r = 0,89), ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʛʝʥʝʪʠʯʥʦ ʟʫʤʦʚʣʝʥʫ ʫʟʛʦʜʞʝʥʽʩʪʴ ʙʽʣʢʦʚʦʛʦ ʦʙʤʽʥʫ ʪʘ 

ʬʦʨʤʫʚʘʥʥʷ ʧʦʚʥʦʮʽʥʥʦʛʦ ʥʘʩʽʥʥʷ. ɺʦʜʥʦʯʘʩ ʤʽʞ ʢʦʨʤʦʚʠʤʠ ʦʜʠʥʠʮʷʤʠ ʪʘ 

ʙʽʣʢʦʚʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʧʨʦʩʪʝʞʫʚʘʚʩʷ ʟʚʦʨʦʪʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ (r = 

ī0,43éī0,56), ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʚʽʜʦʤʠʡ ʫ ʢʦʨʤʦʚʠʨʦʙʥʠʮʪʚʽ ʢʦʤʧʨʦʤʽʩ ʤʽʞ 

ʝʥʝʨʛʝʪʠʯʥʦʶ ʪʘ ʙʽʣʢʦʚʦʶ ʮʽʥʥʽʩʪʶ ʢʦʨʤʫ [165, 166, 182]. 

ɿʘʛʘʣʦʤ ʨʝʟʫʣʴʪʘʪʠ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʩʢʣʘʜʥʠʡ, 

ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʡ ʭʘʨʘʢʪʝʨ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ 

ʟʘ ʫʤʦʚ ʤʫʪʘʛʝʥʥʦʛʦ ʚʧʣʠʚʫ. ɺʠʷʚʣʝʥʽ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʥʝʧʨʷʤʠʭ ʢʨʠʪʝʨʽʾʚ ʜʦʙʦʨʫ, ʟʦʢʨʝʤʘ ʟʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʟʝʣʝʥʦʾ ʤʘʩʠ, ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʙʽʣʢʦʚʦʾ ʮʽʥʥʦʩʪʽ, ʱʦ ʤʘʻ 

ʚʘʞʣʠʚʝ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʩʝʣʝʢʮʽʾ ʙʘʛʘʪʦʨʽʯʥʠʭ ʢʦʨʤʦʚʠʭ ʪʨʘʚ. 

ʅʘ ʦʩʥʦʚʽ ʩʝʨʝʜʥʽʭ ʜʘʥʠʭ ʜʦʩʣʽʜʫ ʧʨʦʚʝʜʝʥʦ ʦʮʽʥʢʫ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʝʪʠʣʝʥʽʤʽʥʫ (ɽɯ) ʪʘ ʦʩʥʦʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. ɺʩʪʘʥʦʚʣʝʥʦ ʩʣʘʙʢʠʡ ʚʽʜôʻʤʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʝʪʠʣʝʥʽʤʽʥʫ ʪʘ ʚʨʦʞʘʻʤ ʟʝʣʝʥʦʾ ʤʘʩʠ (r = ī0,23). ʎʝ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʪʝ, ʱʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ɽɯ ʧʽʩʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʚʥʷ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʥʠʞʝʥʥʷ ʢʦʨʤʦʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 
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ʄʘʢʩʠʤʘʣʴʥʠʡ ʫʨʦʞʘʡ ʟʝʣʝʥʦʾ ʤʘʩʠ ʙʫʚ ʦʪʨʠʤʘʥʠʡ ʟʘ ʥʘʡʥʠʞʯʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʫʪʘʛʝʥʫ (0,005 %), ʪʦʜʽ ʷʢ ʧʦʜʘʣʴʰʝ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʥʝ ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʜʦʜʘʪʢʦʚʦʛʦ ʧʦʟʠʪʠʚʥʦʛʦ ʝʬʝʢʪʫ. ʄʽʞ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 

ʝʪʠʣʝʥʽʤʽʥʫ ʪʘ ʥʘʩʽʥʥʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʚʠʷʚʣʝʥʦ ʧʦʤʽʨʥʠʡ ʧʦʟʠʪʠʚʥʠʡ 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ (r = 0,56). ʎʝ ʩʚʽʜʯʠʪʴ, ʱʦ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ɽɯ 

ʚ ʤʝʞʘʭ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʜʽʘʧʘʟʦʥʫ ʟʘʛʘʣʦʤ ʩʧʨʠʷʣʦ ʟʙʽʣʴʰʝʥʥʶ ʫʨʦʞʘʶ 

ʥʘʩʽʥʥʷ, ʭʦʯʘ ʨʝʘʢʮʽʷ ʙʫʣʘ ʥʝʦʜʥʦʨʽʜʥʦʶ ʤʽʞ ʦʢʨʝʤʠʤʠ ʚʘʨʽʘʥʪʘʤʠ. ɸʥʘʣʽʟ 

ʧʦʣʴʦʚʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʨʷʤʫ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ɽɯ 

ʪʘ ʯʘʩʪʦʪʦʶ ʜʝʧʨʝʩʠʚʥʠʭ ʬʝʥʦʪʠʧʽʚ. ɿʘ ʢʦʥʮʝʥʪʨʘʮʽʾ 0,005 % ʜʝʧʨʝʩʠʚʥʽ 

ʧʨʦʷʚʠ ʙʫʣʠ ʤʽʥʽʤʘʣʴʥʠʤʠ ʪʘ ʥʝ ʚʧʣʠʚʘʣʠ ʥʘ ʟʘʛʘʣʴʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 

ʅʘʪʦʤʽʩʪʴ ʟʘ ʢʦʥʮʝʥʪʨʘʮʽʡ 0,01ï0,02 % ʚʽʜʟʥʘʯʘʣʦʩʷ ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʦʪʠ 

ʨʦʩʣʠʥ ʟʽ ʟʥʠʞʝʥʠʤ ʪʝʤʧʦʤ ʨʦʩʪʫ, ʥʝʨʽʚʥʦʤʽʨʥʠʤ ʨʦʟʚʠʪʢʦʤ ʚʝʛʝʪʘʪʠʚʥʠʭ ʽ 

ʛʝʥʝʨʘʪʠʚʥʠʭ ʦʨʛʘʥʽʚ, ʱʦ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʢʣʘʩʠʯʥʠʤʠ ʫʷʚʣʝʥʥʷʤʠ ʧʨʦ 

ʜʦʟʦʟʘʣʝʞʥʫ ʜʽʶ ʭʽʤʽʯʥʠʭ ʤʫʪʘʛʝʥʽʚ [162ï164]. 

ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʚʧʣʠʚ ʝʪʠʣʝʥʽʤʽʥʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʠʭ ʽ ʧʨʦʜʫʢʪʠʚʥʠʭ ʦʟʥʘʢ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʤʘʻ ʚʠʨʘʞʝʥʠʡ 

ʥʝʣʽʥʽʡʥʠʡ, ʜʦʟʦʟʘʣʝʞʥʠʡ ʭʘʨʘʢʪʝʨ [162ï164]. ʅʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʝ 

ʧʦʻʜʥʘʥʥʷ ʢʦʨʤʦʚʦʾ ʪʘ ʥʘʩʽʥʥʻʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘ ʥʠʟʴʢʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ɽɯ (0,005 %), ʪʦʜʽ ʷʢ ʧʽʜʚʠʱʝʥʥʷ ʜʦʟʠ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʟʨʦʩʪʘʥʥʷʤ ʯʘʩʪʦʪʠ ʜʝʧʨʝʩʠʚʥʠʭ ʧʨʦʷʚʽʚ ʽ ʟʥʠʞʝʥʥʷʤ ʫʟʛʦʜʞʝʥʦʩʪʽ ʤʽʞ 

ʤʦʨʬʦʣʦʛʽʯʥʠʤ ʨʦʟʚʠʪʢʦʤ ʪʘ ʨʽʚʥʝʤ ʫʨʦʞʘʡʥʦʩʪʽ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʨʤʦʚʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʙʽʣʴʰ ʯʫʪʣʠʚʦ ʨʝʘʛʫʻ ʥʘ ʟʨʦʩʪʘʥʥʷ ʤʫʪʘʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʪʦʜʽ ʷʢ ʥʘʩʽʥʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʽʜʥʦʩʥʦ 

ʚʠʱʦʶ ʩʪʽʡʢʽʩʪʶ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʜʦʮʽʣʴʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ, ʘ ʥʝ ʤʘʢʩʠʤʘʣʴʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʝʪʠʣʝʥʽʤʽʥʫ ʷʢ 

ʝʬʝʢʪʠʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʬʦʨʤʫʚʘʥʥʷ ʩʝʣʝʢʮʽʡʥʦ ʮʽʥʥʦʾ ʤʽʥʣʠʚʦʩʪʽ ʪʘ 

ʦʙˇʨʫʥʪʦʚʫʶʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʜʦʙʦʨʫ 

ʤʫʪʘʥʪʥʠʭ ʬʦʨʤ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. 

ɺʩʪʘʥʦʚʣʝʥʽ ʢʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʩʪʨʫʢʪʫʨʠ 

ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʢʦʨʤʫ ʟʘʩʚʽʜʯʠʣʠ ʩʢʣʘʜʥʠʡ, 
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ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʡ ʭʘʨʘʢʪʝʨ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. 

ɿ ʤʝʪʦʶ ʧʦʛʣʠʙʣʝʥʦʾ ʦʮʽʥʢʠ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʥʘʧʨʷʤʽʚ ʝʬʝʢʪʠʚʥʦʛʦ ʜʦʙʦʨʫ ʚ ʥʘʩʪʫʧʥʦʤʫ 

ʧʽʜʨʦʟʜʽʣʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʽʚʝʥʴ ʤʽʥʣʠʚʦʩʪʽ, ʩʧʘʜʢʦʚʦʩʪʽ ʪʘ ʤʦʞʣʠʚʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʣʝʢʮʽʡʥʠʭ ʽʥʜʝʢʩʽʚ. 

 

4.4.  ʄʽʥʣʠʚʽʩʪʴ, ʩʧʘʜʢʦʚʽʩʪʴ, ʢʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʝʣʝʢʮʽʡʥʠʭ ʽʥʜʝʢʩʽʚ ʧʨʠ ʦʮʽʥʮʽ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ 

 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʩʝʣʝʢʮʽʾ ʙʘʛʘʪʦʨʽʯʥʠʭ ʟʣʘʢʦʚʠʭ ʪʨʘʚ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʚʥʝʤ ʤʽʥʣʠʚʦʩʪʽ ʢʽʣʴʢʽʩʥʠʭ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʮʽʥʥʠʭ ʦʟʥʘʢ, 

ʭʘʨʘʢʪʝʨʦʤ ʾʭ ʩʧʘʜʢʦʚʦʩʪʽ ʪʘ ʩʠʩʪʝʤʦʶ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʉʫʢʫʧʥʠʡ ʘʥʘʣʽʟ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʧʦʪʝʥʮʽʘʣ 

ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʦʣʽʧʰʝʥʥʷ ʦʟʥʘʢ, ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʫʚʘʪʠ ʥʘʧʨʷʤʠ ʜʦʙʦʨʫ ʪʘ 

ʚʠʟʥʘʯʠʪʠ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʷʤʠʭ ʽ ʥʝʧʨʷʤʠʭ ʢʨʠʪʝʨʽʾʚ ʚʽʜʙʦʨʫ 

ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʥʦʚʠʭ ʩʦʨʪʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ [108, 152]. ʆʩʦʙʣʠʚʫ ʨʦʣʴ ʫ 

ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʚʽʜʽʛʨʘʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʯʘʩʪʢʠ ʛʝʥʝʪʠʯʥʦʾ ʪʘ ʤʦʜʠʬʽʢʘʮʽʡʥʦʾ 

ʤʽʥʣʠʚʦʩʪʽ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʛʥʦʟʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʦʙʦʨʫ ʫ 

ʥʘʩʪʫʧʥʠʭ ʧʦʢʦʣʽʥʥʷʭ. ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʩʧʘʜʢʦʚʦʩʪʽ ʦʟʥʘʢ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭ 

ʛʝʥʝʪʠʯʥʫ ʦʙʫʤʦʚʣʝʥʽʩʪʴ ʽ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʨʦʷʚʫ ʫ ʨʽʟʥʠʭ ʫʤʦʚʘʭ 

ʚʠʨʦʱʫʚʘʥʥʷ. 

ˆʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʇʝʨʝʜʢʘʨʧʘʪʪʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʥʘʯʥʦʶ 

ʤʽʞʨʽʯʥʦʶ ʤʽʥʣʠʚʽʩʪʶ ʛʽʜʨʦʪʝʨʤʽʯʥʦʛʦ ʨʝʞʠʤʫ, ʱʦ ʧʦʩʠʣʶʻ ʧʨʦʷʚ ʚʟʘʻʤʦʜʽʾ 

çʛʝʥʦʪʠʧ ï ʩʝʨʝʜʦʚʠʱʝè ʽ ʟʫʤʦʚʣʶʻ ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʫ ʨʝʘʢʮʽʶ ʩʦʨʪʽʚ ʽ 

ʩʝʣʝʢʮʽʡʥʠʭ ʧʦʧʫʣʷʮʽʡ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ [154, 156]. ɿʘ ʪʘʢʠʭ 

ʫʤʦʚ ʦʮʽʥʢʘ ʣʠʰʝ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʦʟʥʘʢ ʻ ʥʝʜʦʩʪʘʪʥʴʦʶ, ʦʩʢʽʣʴʢʠ ʥʝ 

ʚʽʜʦʙʨʘʞʘʻ ʩʪʫʧʽʥʴ ʾʭ ʩʪʘʙʽʣʴʥʦʩʪʽ. ʊʦʤʫ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʘʥʘʣʽʟ 

ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʩʧʘʜʢʦʚʦʩʪʽ, ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ ʚʠʜʽʣʠʪʠ ʛʝʥʦʪʠʧʠ ʟ ʧʽʜʚʠʱʝʥʦʶ ʘʜʘʧʪʠʚʥʽʩʪʶ ʪʘ 

ʧʨʦʛʥʦʟʦʚʘʥʦʶ ʨʝʘʢʮʽʻʶ ʥʘ ʟʤʽʥʠ ʩʝʨʝʜʦʚʠʱʘ. ɺʩʪʘʥʦʚʣʝʥʥʷ ʤʝʞ 
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ʚʘʨʽʶʚʘʥʥʷ ʦʟʥʘʢ ʫ ʢʦʥʢʨʝʪʥʠʭ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʨʝʛʽʦʥʫ ʻ 

ʚʘʞʣʠʚʠʤ ʜʣʷ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʩʝʣʝʢʮʽʡʥʦʾ ʮʽʥʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ. 

ɸʥʘʣʽʟ ʤʽʥʣʠʚʦʩʪʽ ʪʘ ʢʦʨʝʣʷʮʽʡʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʧʨʦʜʫʢʪʠʚʥʠʤʠ ʡ 

ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʜʘʻ ʟʤʦʛʫ ʨʦʟʢʨʠʪʠ ʩʪʨʫʢʪʫʨʫ ʚʨʦʞʘʡʥʦʩʪʽ 

ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ, ʚʩʪʘʥʦʚʠʪʠ ʚʥʝʩʦʢ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʾʾ ʬʦʨʤʫʚʘʥʥʷ ʪʘ 

ʦʙˇʨʫʥʪʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʧʨʷʤʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʩʝʣʝʢʮʽʡʥʦʤʫ ʧʨʦʮʝʩʽ. 

ɺʠʷʚʣʝʥʥʷ ʪʽʩʥʠʭ ʧʦʟʠʪʠʚʥʠʭ ʢʦʨʝʣʷʮʽʡ ʤʽʞ ʦʟʥʘʢʘʤʠ ʜʦʟʚʦʣʷʻ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʽʣʴʰ ʧʨʦʩʪʽ ʜʣʷ ʦʙʣʽʢʫ ʧʦʢʘʟʥʠʢʠ ʷʢ ʽʥʜʠʢʘʪʦʨʠ ʩʢʣʘʜʥʠʭ 

ʢʽʣʴʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʎʝ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʝʣʝʢʮʽʡʥʦʛʦ ʜʦʙʦʨʫ ʪʘ 

ʩʢʦʨʦʯʫʻ ʪʨʠʚʘʣʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʩʦʨʪʽʚ. ʂʦʤʧʣʝʢʩʥʝ ʚʨʘʭʫʚʘʥʥʷ 

ʤʽʥʣʠʚʦʩʪʽ, ʩʧʘʜʢʦʚʦʩʪʽ ʪʘ ʢʦʨʝʣʷʮʽʡ ʟʘʙʝʟʧʝʯʫʻ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʜʦ ʦʮʽʥʢʠ 

ʩʝʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʧʽʜʚʠʱʫʻ ʪʦʯʥʽʩʪʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʙʦʨʫ. 

ʋ 2016ï2017 ʨʨ. ʚ ʫʤʦʚʘʭ ʇʝʨʝʜʢʘʨʧʘʪʪʷ ʧʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʥʣʠʚʦʩʪʽ, ʩʧʘʜʢʦʚʦʩʪʽ ʪʘ ʢʦʨʝʣʷʮʽʡʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʦʩʥʦʚʥʠʭ 

ʛʦʩʧʦʜʘʨʩʴʢʦ-ʮʽʥʥʠʭ ʦʟʥʘʢ ʫ 18 ʩʦʨʪʽʚ ʽ ʩʝʣʝʢʮʽʡʥʠʭ ʧʦʧʫʣʷʮʽʡ ʛʨʷʩʪʠʮʽ 

ʟʙʽʨʥʦʾ. ɸʥʘʣʽʟ ʦʭʦʧʣʶʚʘʚ ʧʦʢʘʟʥʠʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ, 

ʤʦʨʬʦʣʦʛʽʯʥʽ ʪʘ ʬʝʥʦʣʦʛʽʯʥʽ ʦʟʥʘʢʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʨʽʚʝʥʴ ʢʦʨʤʦʚʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʡ ʘʜʘʧʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʨʦʩʣʠʥ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʜʦʟʚʦʣʠʣʠ ʦʮʽʥʠʪʠ ʩʪʫʧʽʥʴ ʛʝʥʝʪʠʯʥʦʾ ʜʝʪʝʨʤʽʥʘʮʽʾ ʦʟʥʘʢ, ʚʩʪʘʥʦʚʠʪʠ ʾʭ 

ʚʟʘʻʤʦʟʚôʷʟʢʠ ʪʘ ʚʠʟʥʘʯʠʪʠ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʽ ʢʨʠʪʝʨʽʾ ʜʦʙʦʨʫ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʽ ʩʪʘʙʽʣʴʥʠʭ ʛʝʥʦʪʠʧʽʚ, ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ 

ʫʤʦʚ ʇʝʨʝʜʢʘʨʧʘʪʪʷ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʜʘʥʠʭ 

ʟʘʙʝʟʧʝʯʠʣʦ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʚʠʩʥʦʚʢʽʚ ʪʘ ʧʽʜʚʠʱʠʣʦ ʦʙôʻʢʪʠʚʥʽʩʪʴ 

ʦʮʽʥʢʠ ʩʝʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʪʘʙʣ. 4.7). 
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ʊʘʙʣʠʮʷ 4.7 

ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ 

ʉʦʨʪ, 

ʩʝʣʝʢʮʽʡʥʠʡ 

ʟʨʘʟʦʢ 

ʉʫʭʘ  

ʨʝʯʦʚʠʥʘ 

ɯ ʫʢʦʩʫ, 

ʪ/ʛʘ 

ʆʪʘʚʘ, 

ʪ/ʛʘ 

ʈʽʯʥʠʡ 

ʚʨʦʞʘʡ, 

ʪ/ʛʘ 

ɺʠʩʦʪʘ 

ʨʦʩʣʠʥ, 

ʩʤ 

 ʇʦʯʘʪʦʢ 

ʚʽʜʨʦʩʪʘʥʥʷ-

ʚʠʭʽʜ ʚ  

ʪʨʫʙʢʫ, ʜʽʙ 

ʆʙʣʠʩʪʚ-

ʣʝʥʽʩʪʴ, 

% 

ɼʨʦʛʦʙʠʯʘʥʢʘ - St 5,85 4,84 10,69 77,0 40 81,1 

ʄʘʨʽʯʢʘ 6,34 4,99 11,33 75,65 40,5 86,2+ 

ʉʪʘʥʽʩʣʘʚʩʴʢʘ 5,83 4,69 10,52 82,5+ 34-- 80,8 

ɹʦʡʢʽʚʯʘʥʢʘ   5,26 4,82 10,08 77,95 44,5++ 84,35 

ˉ 902 5,02- 4,44- 9,46-- 74,65 45++ 90,45++ 

ˉ 914  5,70 5,38++ 11,08 73,25 39 84,3 

ˉ 1315 5,46 4,96 10,42 73,3 41,5 88,45++ 

ˉ 1314 6,13 5,89++ 12,02++ 74,8 39 82,95 

ˉ 916 6,42 5,65++ 12,07++ 82,75+ 36-- 81,85 

ˉ 1227 6,48 5,44++ 11,92++ 78,3 38 81 

ˉ 1204 5,62 4,97 10,59 73,35 43+ 86,7++ 

ˉ 1514 6,42 4,82 11,24 90,3++ 29-- 73,55-- 

ˉ 1505 6,40 5,21 11,62+ 84,85++ 39 80,7 

ˉ 1001 5,26 4,62 9,87- 73,8 43+ 89,6++ 

ˉ 1235  6,51 4,94 11,45+ 82,05+ 34,5-- 81,55 

ˉ 1522 5,26 4,72 9,98 77,0 41 85,45+ 

ˉ 1507 6,82++ 4,36- 11,18 91,8++ 33-- 78,2 

ˉ 1525 6,18 4,25-- 10,43 82,2+ 35,5-- 83,6 

ʅɯʈ05 0,666 0,383 0,735 4,747 2,73 3,924 

ʅɯʈ01 0,915 0,527 1,009 6,521 3,75 5,391 
ʇʨʠʤʽʪʢʘ: ç+è, ç++è  ï ʽʩʪʦʪʥʝ ʧʝʨʝʚʠʱʝʥʥʷ, çīè, çīè ï ʽʩʪʦʪʥʝ ʟʥʠʞʝʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟʽ ʩʪʘʥʜʘʨʪʦʤ 

(St) ʟʘ ʨʽʚʥʽʚ ʟʥʘʯʫʱʦʩʪʽ P < 0,05 ʪʘ P < 0,01 ʚʽʜʧʦʚʽʜʥʦ. 

 

ʈʽʯʥʠʡ ʫʨʦʞʘʡ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʷʢ ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʮʽʥʥʦʩʪʽ ʬʦʨʤʫʚʘʚʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʝʨʰʦʛʦ ʫʢʦʩʫ ʪʘ ʦʪʘʚʠ. 

ʋʨʦʞʘʡ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʧʝʨʰʦʛʦ ʫʢʦʩʫ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʩʝʨʝʜʥʽʤ ʨʽʚʥʝʤ 

ʛʝʥʦʪʠʧʦʚʦʾ ʤʽʥʣʠʚʦʩʪʽ (CV  = 8,29 %) ʪʘ ʥʠʟʴʢʦʶ ʩʧʘʜʢʦʚʽʩʪʶ (hĮ = 0,30), 

ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʽʩʪʦʪʥʠʡ ʚʧʣʠʚ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʧʨʦʷʚ ʮʽʻʾ ʦʟʥʘʢʠ. ʃʠʰʝ 

ʩʝʣʝʢʮʽʡʥʘ ʧʦʧʫʣʷʮʽʷ ˉ 1525 ʽʩʪʦʪʥʦ ʧʝʨʝʚʠʱʠʣʘ ʩʪʘʥʜʘʨʪʥʠʡ ʩʦʨʪ 

ɼʨʦʛʦʙʠʯʘʥʢʘ ʟʘ ʚʨʦʞʘʻʤ ʧʝʨʰʦʛʦ ʫʢʦʩʫ, ʦʜʥʘʢ ʯʝʨʝʟ ʥʠʞʯʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʦʪʘʚʠ ʾʾ ʨʽʯʥʠʡ ʧʦʢʘʟʥʠʢ ʟʘʣʠʰʘʚʩʷ ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ, ʱʦ ʧʽʜʢʨʝʩʣʶʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʦʙʦʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫʨʦʞʘʶ. 

ʌʦʨʤʫʚʘʥʥʷ ʫʨʦʞʘʶ ʦʪʘʚʠ ʚʽʜʙʫʚʘʣʦʩʷ ʟʘ ʙʽʣʴʰ ʢʦʥʪʨʘʩʪʥʠʭ ʫʤʦʚ 

ʟʚʦʣʦʞʝʥʥʷ, ʱʦ ʟʫʤʦʚʠʣʦ ʯʽʪʢʽʰʫ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʛʝʥʦʪʠʧʽʚ. ɯʩʪʦʪʥʫ ʧʝʨʝʚʘʛʫ 
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ʥʘʜ ʩʪʘʥʜʘʨʪʦʤ ʧʨʦʷʚʠʣʠ ʩʝʣʝʢʮʽʡʥʽ ʧʦʧʫʣʷʮʽʾ ˉ 914, ˉ 1227, ˉ 916 ʽ ˉ 

1314, ʷʢʽ ʧʦʻʜʥʫʚʘʣʠ ʧʽʜʚʠʱʝʥʫ ʧʽʩʣʷʫʢʽʩʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽʟ ʚʽʜʥʦʩʥʦʶ 

ʩʪʽʡʢʽʩʪʶ ʜʦ ʜʝʬʽʮʠʪʫ ʚʦʣʦʛʠ. ɻʝʥʦʪʠʧʦʚʘ ʤʽʥʣʠʚʽʩʪʴ ʫʨʦʞʘʡʥʦʩʪʽ ʦʪʘʚʠ ʙʫʣʘ 

ʩʝʨʝʜʥʴʦʶ (CV  = 8,43 %), ʘ ʢʦʝʬʽʮʽʻʥʪ ʩʧʘʜʢʦʚʦʩʪʽ ʩʪʘʥʦʚʠʚ hĮ = 0,48, ɦ ʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʨʝʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʦʣʽʧʰʝʥʥʷ ʮʽʻʾ ʦʟʥʘʢʠ ʟʘ 

ʫʤʦʚ ʩʪʘʙʽʣʴʥʦʛʦ ʘʛʨʦʬʦʥʫ. 

ɿʘ ʨʽʯʥʠʤ ʫʨʦʞʘʻʤ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʧôʷʪʴ ʩʝʣʝʢʮʽʡʥʠʭ ʧʦʧʫʣʷʮʽʡ (ˉ 

1235, ˉ 1505, ˉ 1227, ˉ 1314 ʽ ˉ 916) ʽʩʪʦʪʥʦ (ʈ < 0,05) ʧʝʨʝʚʠʱʠʣʠ 

ʩʪʘʥʜʘʨʪ ʥʘ 7,11ï12,91 %, ʬʦʨʤʫʶʯʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʥʘ ʨʽʚʥʽ 11,45ï12,07 

ʪ/ʛʘ. ʇʦʻʜʥʘʥʥʷ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʝʨʰʦʛʦ ʫʢʦʩʫ ʡ ʦʪʘʚʠ ʟʘʙʝʟʧʝʯʠʣʦ 

ʾʭ ʧʝʨʝʚʘʛʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʦʟʛʣʷʜʘʪʠ ʮʽ ʛʝʥʦʪʠʧʠ ʷʢ ʮʽʥʥʠʡ ʚʠʭʽʜʥʠʡ ʤʘʪʝʨʽʘʣ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʩʦʨʪʽʚ, ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʫʤʦʚ 

ʇʝʨʝʜʢʘʨʧʘʪʪʷ. 

ɺʠʩʦʪʘ ʨʦʩʣʠʥ ʧʝʨʰʦʛʦ ʫʢʦʩʫ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ ʥʠʟʴʢʦʶ ʛʝʥʦʪʠʧʦʚʦʶ 

ʤʽʥʣʠʚʽʩʪʶ (CV  = 6,92 %) ʪʘ ʩʝʨʝʜʥʽʤ ʨʽʚʥʝʤ ʩʧʘʜʢʦʚʦʩʪʽ (hĮ = 0,66), ɦ ʦ 

ʧʽʜʪʚʝʨʜʞʫʻ ʚʽʜʥʦʩʥʫ ʩʪʘʙʽʣʴʥʽʩʪʴ ʾʾ ʧʨʦʷʚʫ. ʅʘʡʚʠʱʽ ʨʦʩʣʠʥʠ ʬʦʨʤʫʚʘʣʠ 

ʧʦʧʫʣʷʮʽʾ ˉ 1514, ˉ 1235, ˉ 1507, ˉ 1525 ʽ ˉ 916. ɺʩʪʘʥʦʚʣʝʥʦ ʪʽʩʥʠʡ 

ʧʦʟʠʪʠʚʥʠʡ ʛʝʥʦʪʠʧʦʚʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʚʠʩʦʪʦʶ ʨʦʩʣʠʥ ʽ 

ʚʨʦʞʘʻʤ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʧʝʨʰʦʛʦ ʫʢʦʩʫ (r  = 0,780; ʈ < 0,01), ʱʦ ʦʙˇʨʫʥʪʦʚʫʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʽʻʾ ʦʟʥʘʢʠ ʷʢ ʝʬʝʢʪʠʚʥʦʛʦ ʥʝʧʨʷʤʦʛʦ ʩʝʣʝʢʮʽʡʥʦʛʦ ʢʨʠʪʝʨʽʶ 

ʧʨʠ ʜʦʙʦʨʽ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʛʝʥʦʪʠʧʽʚ. 

ʊʨʠʚʘʣʽʩʪʴ ʧʝʨʽʦʜʫ ʚʽʜ ʧʦʯʘʪʢʫ ʚʝʩʥʷʥʦʛʦ ʚʽʜʨʦʩʪʘʥʥʷ ʜʦ ʚʠʭʦʜʫ ʚ 

ʪʨʫʙʢʫ ʚʠʷʚʠʣʘʩʷ ʥʘʡʙʽʣʴʰ ʛʝʥʝʪʠʯʥʦ ʜʝʪʝʨʤʽʥʦʚʘʥʦʶ ʦʟʥʘʢʦʶ (CV  = 10,85 

%; hĮ = 0,83). ɺʠʩʦʢʠʡ ʢʦʝʬʽʮʽʻʥʪ ʩʧʘʜʢʦʚʦʩʪʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʥʫ ʨʦʣʴ 

ʛʝʥʝʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʫ ʬʦʨʤʫʚʘʥʥʽ ʮʽʻʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʾʾ 

ʝʬʝʢʪʠʚʥʦʛʦ ʩʝʣʝʢʮʽʡʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ. ɿʘ ʮʽʻʶ ʦʟʥʘʢʦʶ ʟʨʘʟʢʠ ʯʽʪʢʦ 

ʜʠʬʝʨʝʥʮʽʶʚʘʣʠʩʷ ʥʘ ʨʘʥʥʴʦ-, ʩʝʨʝʜʥʴʦ- ʪʘ ʧʽʟʥʴʦʩʪʠʛʣʽ ʛʨʫʧʠ, ʱʦ ʤʘʻ 

ʚʘʞʣʠʚʝ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʦʨʪʽʚ ʨʽʟʥʦʛʦ ʥʘʧʨʷʤʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ï ʩʽʥʦʢʽʩʥʦʛʦ ʪʘ ʧʘʩʦʚʠʱʥʦʛʦ. 
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ʆʙʣʠʩʪʚʣʝʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ ʥʠʟʴʢʦʶ ʛʝʥʦʪʠʧʦʚʦʶ ʤʽʥʣʠʚʽʩʪʶ 

(CV  = 4,73 %) ʟʘ ʦʜʥʦʯʘʩʥʦ ʚʠʩʦʢʦʾ ʩʧʘʜʢʦʚʦʩʪʽ (hĮ = 0,70), ɦ ʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʛʝʥʝʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʫ ʬʦʨʤʫʚʘʥʥʽ ʮʽʻʾ ʦʟʥʘʢʠ. ʅʘʡʚʠʱʽ 

ʧʦʢʘʟʥʠʢʠ ʦʙʣʠʩʪʚʣʝʥʦʩʪʽ ʙʫʣʠ ʧʨʠʪʘʤʘʥʥʽ ʧʝʨʝʚʘʞʥʦ ʧʽʟʥʴʦʩʪʠʛʣʠʤ 

ʛʝʥʦʪʠʧʘʤ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʾʾ ʪʽʩʥʠʡ ʟʚôʷʟʦʢ ʽʟ ʪʝʤʧʘʤʠ ʨʦʩʪʫ ʪʘ 

ʙʽʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ. 

ʇʦʻʜʥʘʥʥʷ ʽʩʪʦʪʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʟʘ ʚʨʦʞʘʡʥʽʩʪʶ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ, 

ʚʠʩʦʪʦʶ ʨʦʩʣʠʥ, ʦʙʣʠʩʪʚʣʝʥʽʩʪʶ ʪʘ ʪʨʠʚʘʣʽʩʪʶ ʧʝʨʽʦʜʫ çʚʝʩʥʷʥʝ ʚʽʜʨʦʩʪʘʥʥʷ 

ï ʚʠʭʽʜ ʫ ʪʨʫʙʢʫè ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʢʣʘʜʥʫ ʩʪʨʫʢʪʫʨʫ ʛʝʥʦʪʠʧʦʚʦʾ ʤʽʥʣʠʚʦʩʪʽ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʥʘʷʚʥʽʩʪʴ ʛʨʫʧ ʛʝʥʦʪʠʧʽʚ ʽʟ ʧʦʜʽʙʥʠʤ ʪʠʧʦʤ 

ʧʨʦʷʚʫ ʦʟʥʘʢ. ʈʽʟʥʠʡ ʨʽʚʝʥʴ ʩʧʘʜʢʦʚʦʩʪʽ ʟʫʤʦʚʣʶʻ ʥʝʦʜʥʘʢʦʚʫ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʩʝʣʝʢʮʽʡʥʦʛʦ ʚʧʣʠʚʫ: ʦʟʥʘʢʠ ʟ ʚʠʩʦʢʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʩʧʘʜʢʦʚʦʩʪʽ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʙʘʟʦʚʽ ʢʨʠʪʝʨʽʾ ʜʦʙʦʨʫ, ʪʦʜʽ ʷʢ ʧʦʢʘʟʥʠʢʠ ʟ ʥʠʟʴʢʦʶ 

ʩʧʘʜʢʦʚʽʩʪʶ ʧʦʪʨʝʙʫʶʪʴ ʙʘʛʘʪʦʨʽʯʥʦʾ ʧʝʨʝʚʽʨʢʠ. 

ɺʠʷʚʣʝʥʘ ʪʽʩʥʘ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʪʘ 

ʚʨʦʞʘʡʥʽʩʪʶ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʜʦʟʚʦʣʷʻ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʝʧʨʷʤʠʡ ʜʦʙʽʨ, ʱʦ 

ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʽ ʩʧʨʠʷʻ 

ʩʢʦʨʦʯʝʥʥʶ ʡʦʛʦ ʪʨʠʚʘʣʦʩʪʽ. ʂʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ ʤʽʥʣʠʚʦʩʪʽ ʪʘ 

ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʦʟʥʘʢʘʤʠ ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʽʥʪʝʛʨʦʚʘʥʦʾ ʜʽʾ ʢʽʣʴʢʦʭ ʤʦʨʬʦʬʽʟʽʦʣʦʛʽʯʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʘ ʥʝ ʦʢʨʝʤʠʭ ʽʟʦʣʴʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ɿ ʤʝʪʦʶ ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʽʚʥʷ 

ʧʦʜʽʙʥʦʩʪʽ ʤʽʞ ʩʦʨʪʘʤʠ ʪʘ ʩʝʣʝʢʮʽʡʥʠʤʠ ʧʦʧʫʣʷʮʽʷʤʠ ʟʘ ʩʫʢʫʧʥʽʩʪʶ 

ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʦʟʥʘʢ ʧʨʦʚʝʜʝʥʦ ʢʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ. ʇʦʢʘʟʥʠʢʠ, 

ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ, ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ ʚʭʽʜʥʽ ʟʤʽʥʥʽ ʜʣʷ ʧʦʙʫʜʦʚʠ 

ʜʝʥʜʨʦʛʨʘʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʠʣʦ ʦʙôʻʢʪʠʚʥʫ ʙʘʛʘʪʦʚʠʤʽʨʥʫ ʦʮʽʥʢʫ ʚʠʭʽʜʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʪʘ ʚʠʜʽʣʝʥʥʷ ʩʝʣʝʢʮʽʡʥʦ ʮʽʥʥʠʭ ʛʨʫʧ ʛʝʥʦʪʠʧʽʚ (ʨʠʩ. 4.4). 
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ʈʠʩ. 4.4. ɼʝʥʜʨʦʛʨʘʤʘ ʽʻʨʘʨʭʽʯʥʦʾ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʩʦʨʪʽʚ ʽ ʩʝʣʝʢʮʽʡʥʠʭ 

ʧʦʧʫʣʷʮʽʡ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘ ʢʦʤʧʣʝʢʩʦʤ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʮʽʥʥʠʭ ʦʟʥʘʢ (2016ï

2017 ʨʨ.) 

 

ɯʻʨʘʨʭʽʯʥʠʡ ʢʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ ʜʦʟʚʦʣʠʚ ʚʠʜʽʣʠʪʠ ʜʚʘ ʦʩʥʦʚʥʽ ʢʣʘʩʪʝʨʠ, 

ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʨʠʥʮʠʧʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʛʝʥʦʪʠʧʘʤʠ ʟʘ ʨʽʚʥʝʤ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʘʜʘʧʪʠʚʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʚ ʫʤʦʚʘʭ ʇʝʨʝʜʢʘʨʧʘʪʪʷ. 

ʇʝʨʰʠʡ ʢʣʘʩʪʝʨ ʦʙôʻʜʥʘʚ ʟʨʘʟʢʠ ʟ ʚʽʜʥʦʩʥʦ ʥʠʞʯʠʤ ʨʽʚʥʝʤ ʨʽʯʥʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʤʝʥʰ ʚʠʨʘʞʝʥʦʶ ʧʽʩʣʷʫʢʽʩʥʦʶ ʟʜʘʪʥʽʩʪʶ 

(ˉ 902, ˉ 1001, ˉ 1315, ˉ 1204, ˉ 1522, ʩʦʨʪ ɹʦʡʢʽʚʯʘʥʢʘ). ɼʣʷ ʮʽʻʾ ʛʨʫʧʠ 

ʭʘʨʘʢʪʝʨʥʽ ʟʥʠʞʝʥʽ ʧʦʢʘʟʥʠʢʠ ʚʨʦʞʘʡʥʦʩʪʽ ʦʪʘʚʠ, ʤʝʥʰ ʽʥʪʝʥʩʠʚʥʝ 

ʚʽʜʨʦʩʪʘʥʥʷ ʧʽʩʣʷ ʩʢʦʰʫʚʘʥʥʷ ʪʘ, ʷʢ ʧʨʘʚʠʣʦ, ʧʽʟʥʽʰʽ ʩʪʨʦʢʠ ʧʨʦʭʦʜʞʝʥʥʷ 

ʤʽʞʬʘʟʥʠʭ ʧʝʨʽʦʜʽʚ. ʊʘʢʘ ʩʫʢʫʧʥʽʩʪʴ ʦʟʥʘʢ ʩʚʽʜʯʠʪʴ ʧʨʦ ʦʙʤʝʞʝʥʠʡ 

ʘʜʘʧʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ ʮʠʭ ʛʝʥʦʪʠʧʽʚ ʟʘ ʢʦʥʪʨʘʩʪʥʠʭ ʫʤʦʚ ʟʚʦʣʦʞʝʥʥʷ ʪʘ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ. 

ɼʨʫʛʠʡ ʢʣʘʩʪʝʨ ʚʢʣʶʯʠʚ ʧʝʨʝʚʘʞʥʫ ʙʽʣʴʰʽʩʪʴ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʽ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʛʝʥʦʪʠʧʽʚ (ˉ 914, ˉ 1507, ˉ 1505, ˉ 1235, ˉ 1314, ˉ 916, 
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ˉ 1227, ˉ 1514, ˉ 1525, ʘ ʪʘʢʦʞ ʩʦʨʪʠ ɼʨʦʛʦʙʠʯʘʥʢʘ ʽ ʄʘʨʽʯʢʘ). ɼʣʷ ʮʽʻʾ 

ʛʨʫʧʠ ʧʨʠʪʘʤʘʥʥʽ ʧʽʜʚʠʱʝʥʠʡ ʨʽʯʥʠʡ ʫʨʦʞʘʡ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ, ʘʢʪʠʚʥʝ 

ʬʦʨʤʫʚʘʥʥʷ ʦʪʘʚʠ, ʦʧʪʠʤʘʣʴʥʘ ʪʨʠʚʘʣʽʩʪʴ ʤʽʞʬʘʟʥʠʭ ʧʝʨʽʦʜʽʚ ʪʘ ʩʧʨʠʷʪʣʠʚʝ 

ʧʦʻʜʥʘʥʥʷ ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʋ ʤʝʞʘʭ ʮʴʦʛʦ ʢʣʘʩʪʝʨʘ 

ʚʠʜʽʣʷʶʪʴʩʷ ʧʽʜʛʨʫʧʠ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʪʘ ʟʙʘʣʘʥʩʦʚʘʥʠʤ 

ʪʠʧʦʤ ʨʦʟʚʠʪʢʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ ʚ ʨʽʟʥʽ ʟʘ 

ʧʦʛʦʜʥʠʤʠ ʫʤʦʚʘʤʠ ʨʦʢʠ. ʉʘʤʝ ʪʘʢʽ ʛʝʥʦʪʠʧʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʜʦ 

ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʘʜʘʧʪʠʚʥʠʭ ʩʦʨʪʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʜʘʥʠʤʠ ʘʥʘʣʽʟʫ ʤʽʥʣʠʚʦʩʪʽ ʪʘ 

ʩʧʘʜʢʦʚʦʩʪʽ ʦʟʥʘʢ. ʅʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʩʝʣʝʢʮʽʡʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʠʷʚʠʣʠʩʷ ʧʦʢʘʟʥʠʢʠ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʩʧʘʜʢʦʚʦʩʪʽ ʪʘ ʟʥʘʯʫʱʠʤʠ 

ʛʝʥʦʪʠʧʦʚʠʤʠ ʢʦʨʝʣʷʮʽʷʤʠ ʟ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ï ʥʘʩʘʤʧʝʨʝʜ ʪʨʠʚʘʣʽʩʪʴ 

ʧʝʨʽʦʜʫ çʚʝʩʥʷʥʝ ʚʽʜʨʦʩʪʘʥʥʷ ï ʚʠʭʽʜ ʫ ʪʨʫʙʢʫè, ʚʠʩʦʪʘ ʨʦʩʣʠʥ ʽ 

ʦʙʣʠʩʪʚʣʝʥʽʩʪʴ. ʇʦʻʜʥʘʥʥʷ ʮʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʦʨʤʫʻ ʤʦʨʬʦʬʽʟʽʦʣʦʛʽʯʥʫ 

ʦʩʥʦʚʫ ʚʠʩʦʢʦʾ ʢʦʨʤʦʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ɺʠʜʽʣʝʥʽ ʩʝʣʝʢʮʽʡʥʽ ʧʦʧʫʣʷʮʽʾ 

ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʜʦʥʦʨʠ ʘʜʘʧʪʠʚʥʦʩʪʽ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʠ 

ʩʪʚʦʨʝʥʥʽ ʩʦʨʪʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʜʣʷ ʫʤʦʚ ʇʝʨʝʜʢʘʨʧʘʪʪʷ. 

ɺʩʪʘʥʦʚʣʝʥʽ ʨʽʚʥʽ ʤʽʥʣʠʚʦʩʪʽ ʪʘ ʪʽʩʥʽ ʢʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ ʤʽʞ 

ʝʣʝʤʝʥʪʘʤʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʡʥʦʩʪʽ ʩʪʚʦʨʠʣʠ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʩʝʣʝʢʮʽʡʥʠʭ ʽʥʜʝʢʩʽʚ ʷʢ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʦʮʽʥʢʠ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʇʝʨʝʭʽʜ ʚʽʜ ʘʥʘʣʽʟʫ ʦʢʨʝʤʠʭ ʦʟʥʘʢ ʜʦ ʫʟʘʛʘʣʴʥʝʥʠʭ ʽʥʜʝʢʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʜʦʟʚʦʣʷʻ ʧʝʨʝʡʪʠ ʚʽʜ ʬʨʘʛʤʝʥʪʘʨʥʦʾ ʜʦ ʩʠʩʪʝʤʥʦʾ ʦʮʽʥʢʠ ʛʝʥʦʪʠʧʽʚ ʽ 

ʚʨʘʭʫʚʘʪʠ ʢʦʤʧʣʝʢʩʥʫ ʧʨʠʨʦʜʫ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ. ɯʥʜʝʢʩʥʠʡ ʧʽʜʭʽʜ ʻ 

ʦʩʦʙʣʠʚʦ ʜʦʮʽʣʴʥʠʤ ʫ ʨʦʙʦʪʽ ʟ ʙʘʛʘʪʦʨʽʯʥʠʤʠ ʪʨʘʚʘʤʠ, ʜʝ ʨʽʚʝʥʴ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʟʘʻʤʦʜʽʻʶ ʢʽʣʴʢʦʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ, 

ʬʝʥʦʣʦʛʽʯʥʠʭ ʽ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. 

ʉʝʣʝʢʮʽʡʥʽ ʽʥʜʝʢʩʠ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʚʝʛʝʪʘʪʠʚʥʠʤʠ ʪʘ 

ʛʝʥʝʨʘʪʠʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʟʙʘʣʘʥʩʦʚʘʥʽʩʪʴ ʨʦʟʚʠʪʢʫ 

ʨʦʩʣʠʥʠ. ʅʘʷʚʥʽʩʪʴ ʪʽʩʥʠʭ ʢʦʨʝʣʷʮʽʡ ʤʽʞ ʽʥʜʝʢʩʘʤʠ ʪʘ ʝʣʝʤʝʥʪʘʤʠ ʩʪʨʫʢʪʫʨʠ 

ʚʨʦʞʘʡʥʦʩʪʽ ʦʙˇʨʫʥʪʦʚʫʻ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʥʝʧʨʷʤʠʭ ʢʨʠʪʝʨʽʾʚ ʜʦʙʦʨʫ, 
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ʦʩʦʙʣʠʚʦ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ. ɿʘ ʫʤʦʚ ʟʥʘʯʥʦʾ ʤʽʞʨʽʯʥʦʾ 

ʤʽʥʣʠʚʦʩʪʽ ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʽʥʜʝʢʩʥʘ ʦʮʽʥʢʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʜʽʣʷʪʠ 

ʛʝʥʦʪʠʧʠ ʟʽ ʩʪʘʙʽʣʴʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʧʽʜʚʠʱʝʥʠʤ 

ʘʜʘʧʪʠʚʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʬʦʨʤʫʚʘʥʥʷ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦʾ 

ʩʠʩʪʝʤʠ ʜʦʙʦʨʫ, ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʽ ʩʪʽʡʢʠʭ 

ʩʦʨʪʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. 

ʊʘʙʣʠʮʷ 4.8. 

ʂʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ ʩʝʣʝʢʮʽʡʥʠʭ ʽʥʜʝʢʩʽʚ ʟ ʝʣʝʤʝʥʪʘʤʠ ʩʪʨʫʢʪʫʨʠ 

ʚʨʦʞʘʡʥʦʩʪʽ ʥʘʩʽʥʥʷ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ (2022 ʨ.) 

ɽʣʝʤʝʥʪʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʡʥʦʩʪʽ ʉʝʣʝʢʮʽʡʥʽ ʽʥʜʝʢʩʠ 

JJ ʄʭ FSJ JP 

ɺʨʦʞʘʡʥʽʩʪʴ ʥʘʩʽʥʥʷ  r=0,670 r=0,908 r=0,567 r=0,346 

ɼʦʚʞʠʥʘ ʩʪʝʙʣʘ r=0,479 r=0,817 r=0,592 r=0,249 

ɼʦʚʞʠʥʘ ʚʦʣʦʪʽ r=0,861 r=0,543 r=0,535 r=-0,322 

ʂʽʣʴʢʽʩʪʴ ʥʘʩʽʥʠʥ ʫ ʚʦʣʦʪʽ r=0,790 r=0,891 r=0,783 r=0,377 

ʄʘʩʘ ʥʘʩʽʥʥʷ ʟ ʚʦʣʦʪʽ r=0,844 r=0,964 r=0,704 r=0,311 

ʄʘʩʘ 1000 ʥʘʩʽʥʠʥ r=0,591 r=0,846 r=0,331 r=0,772 

ʇʨʠʤʽʪʢʘ: JJ ï ʽʥʜʝʢʩ ʽʥʪʝʥʩʠʚʥʦʩʪʽ; Mx ï ʤʝʢʩʠʢʘʥʩʴʢʠʡ ʽʥʜʝʢʩ; FSJ ï ʬʽʥʦ-ʩʢʘʥʜʠʥʘʚʩʴʢʠʡ ʽʥʜʝʢʩ; 

JP ï ʽʥʜʝʢʩ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʽ. 

 

ɿʦʢʨʝʤʘ, ʤʝʢʩʠʢʘʥʩʴʢʠʡ ʽʥʜʝʢʩ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʩʠʣʴʥʠʤ 

ʢʦʨʝʣʷʮʽʡʥʠʤ ʟʚôʷʟʢʦʤ ʽʟ ʤʘʩʦʶ ʥʘʩʽʥʥʷ ʟ ʚʦʣʦʪʽ (r = 0,964) ʪʘ ʚʨʦʞʘʡʥʽʩʪʶ 

ʥʘʩʽʥʥʷ (r = 0,908), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʡʦʛʦ ʚʠʩʦʢʫ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʽ 

ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʟʚôʷʟʦʢ ʽʟ ʬʦʨʤʫʚʘʥʥʷʤ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʨʦʩʣʠʥ. 

ʌʽʥʦ-ʩʢʘʥʜʠʥʘʚʩʴʢʠʡ ʽʥʜʝʢʩ ʤʘʚ ʪʽʩʥʠʡ ʟʚôʷʟʦʢ ʽʟ ʢʽʣʴʢʽʩʪʶ ʥʘʩʽʥʠʥ ʫ ʚʦʣʦʪʽ 

(r = 0,783) ʪʘ ʤʘʩʦʶ ʥʘʩʽʥʥʷ ʟ ʚʦʣʦʪʽ (r = 0,704), ʚʽʜʦʙʨʘʞʘʶʯʠ ʩʪʨʫʢʪʫʨʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʘʧʘʨʘʪʫ. ɯʥʜʝʢʩ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʽ ʢʦʨʝʣʶʚʘʚ ʽʟ 

ʤʘʩʦʶ 1000 ʥʘʩʽʥʠʥ (r = 0,772), ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʜʣʷ ʜʦʙʦʨʫ 

ʢʨʫʧʥʦʥʘʩʽʥʥʠʭ ʬʦʨʤ, ʪʦʜʽ ʷʢ ʽʥʜʝʢʩ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʜʝʤʦʥʩʪʨʫʚʘʚ ʚʠʩʦʢʽ 

ʟʚôʷʟʢʠ ʟ ʜʦʚʞʠʥʦʶ ʚʦʣʦʪʽ (r = 0,861), ʤʘʩʦʶ ʥʘʩʽʥʥʷ ʟ ʚʦʣʦʪʽ (r = 0,844) ʪʘ 

ʢʽʣʴʢʽʩʪʶ ʥʘʩʽʥʠʥ. ʆʪʨʠʤʘʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ ʟʘʩʚʽʜʯʫʶʪʴ, ʱʦ ʽʥʜʝʢʩʠ 

ʘʜʝʢʚʘʪʥʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʚʥʫʪʨʽʰʥʶ ʩʪʨʫʢʪʫʨʫ ʥʘʩʽʥʥʻʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ 
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ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ ʫʟʘʛʘʣʴʥʝʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʩʝʣʝʢʮʽʡʥʦʾ ʮʽʥʥʦʩʪʽ 

ʛʝʥʦʪʠʧʽʚ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʝʣʝʢʮʽʡʥʠʭ ʽʥʜʝʢʩʽʚ ʻ ʜʦʮʽʣʴʥʠʤ ʷʢ ʽʥʩʪʨʫʤʝʥʪ 

ʥʝʧʨʷʤʦʛʦ ʜʦʙʦʨʫ ʚ ʩʝʣʝʢʮʽʾ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ, ʦʩʦʙʣʠʚʦ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ 

ʦʮʽʥʢʠ ʤʘʪʝʨʽʘʣʫ. ʍʦʯʘ ʽʥʜʝʢʩʠ ʥʝ ʚʽʜʦʙʨʘʞʘʶʪʴ ʘʙʩʦʣʶʪʥʠʡ ʨʽʚʝʥʴ 

ʫʨʦʞʘʡʥʦʩʪʽ, ʚʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʦʧʝʨʘʪʠʚʥʦ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʛʝʥʦʪʠʧʠ ʟ 

ʦʧʪʠʤʘʣʴʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʽ ʧʨʦʜʫʢʪʠʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. 

ʅʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʷʢ ʜʦʧʦʤʽʞʥʽ ʢʨʠʪʝʨʽʾ ʜʦʙʦʨʫ ʻ ʤʝʢʩʠʢʘʥʩʴʢʠʡ 

ʽʥʜʝʢʩ ʪʘ ʽʥʜʝʢʩ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʷʢʽ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʽ ʟ ʝʣʝʤʝʥʪʘʤʠ ʥʘʩʽʥʥʻʚʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʛʝʥʝʨʘʪʠʚʥʠʭ 

ʦʨʛʘʥʽʚ. 

ʉʫʢʫʧʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ï ʚʽʜ ʘʥʘʣʽʟʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, 

ʤʽʥʣʠʚʦʩʪʽ ʪʘ ʩʧʘʜʢʦʚʦʩʪʽ ʜʦ ʦʮʽʥʢʠ ʢʦʨʝʣʷʮʽʡ ʽ ʩʝʣʝʢʮʽʡʥʠʭ ʽʥʜʝʢʩʽʚ ï 

ʬʦʨʤʫʻ ʮʽʣʽʩʥʫ ʩʠʩʪʝʤʫ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʢʨʠʪʝʨʽʾʚ ʜʦʙʦʨʫ. ʊʘʢʠʡ 

ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʭʽʜ ʚʽʜ ʦʮʽʥʢʠ ʦʢʨʝʤʠʭ ʦʟʥʘʢ ʜʦ 

ʽʥʪʝʛʨʘʣʴʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʝʥʦʪʠʧʫ, ʱʦ ʧʽʜʚʠʱʫʻ ʪʦʯʥʽʩʪʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʩʝʣʝʢʮʽʡʥʦʛʦ ʝʬʝʢʪʫ. ʎʝ ʩʪʚʦʨʶʻ ʦʩʥʦʚʫ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʬʦʨʤ 

ʽ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʩʪʚʦʨʝʥʥʷ ʘʜʘʧʪʠʚʥʠʭ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʩʦʨʪʽʚ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʩʪʘʙʽʣʴʥʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ 

ʇʝʨʝʜʢʘʨʧʘʪʪʷ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 4 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʻʜʥʘʥʥʷ ʢʦʣʝʢʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʫʪʘʛʝʥʝʟʫ ʻ ʝʬʝʢʪʠʚʥʦʶ ʩʠʩʪʝʤʦʶ ʩʪʚʦʨʝʥʥʷ 

ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʜʣʷ ʫʤʦʚ ʇʝʨʝʜʢʘʨʧʘʪʪʷ. ʂʦʤʧʣʝʢʩʥʘ 

ʦʮʽʥʢʘ 18 ʢʦʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ (7 ʜʠʢʦʨʦʩʣʠʭ, 7 ʟʘʨʫʙʽʞʥʠʭ, 4 ʚʽʪʯʠʟʥʷʥʠʭ) 

ʚʠʷʚʠʣʘ ʟʥʘʯʥʫ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʟʘ ʘʜʘʧʪʠʚʥʠʤʠ, ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʠʤʠ ʪʘ 

ʧʨʦʜʫʢʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ; ʫ ʥʘʡʙʽʣʴʰ ʟʠʤʦʩʪʽʡʢʠʭ ʬʦʨʤ ʟʘʛʠʙʝʣʴ ʨʦʩʣʠʥ ʥʝ 

ʧʝʨʝʚʠʱʫʚʘʣʘ 1ï5 %. 
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ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʣʴʦʚʦʾ ʦʮʽʥʢʠ ʚʽʜʽʙʨʘʥʦ 70 ʩʝʣʝʢʮʽʡʥʦ ʮʽʥʥʠʭ 

ʙʽʦʪʠʧʽʚ, ʽʟ ʷʢʠʭ 40 ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 9 ʩʢʣʘʜʥʦʛʽʙʨʠʜʥʠʭ 

ʧʦʧʫʣʷʮʽʡ ʨʽʟʥʦʛʦ ʥʘʧʨʷʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʋ ʩʫʤʽ ʟʘ ʜʚʘ ʫʢʦʩʠ 11 ʟʨʘʟʢʽʚ 

ʧʝʨʝʚʠʱʠʣʠ ʩʪʘʥʜʘʨʪ ɼʨʦʛʦʙʠʯʘʥʢʘ ʟʘ ʟʘʛʘʣʴʥʦʶ ʤʘʩʦʶ ʨʦʩʣʠʥ ʥʘ 3,2ï46,1 

%. ʅʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʟʘ ʢʦʤʧʣʝʢʩʦʤ ʤʦʨʬʦʧʨʦʜʫʢʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʚʠʟʥʘʯʝʥʦ ʧʦʧʫʣʷʮʽʾ ʇ-2, ʉ-5 ʽ ʉʇ-7, ʷʢʽ ʩʪʘʙʽʣʴʥʦ ʧʝʨʝʚʠʱʫʚʘʣʠ ʩʪʘʥʜʘʨʪ ʟʘ 

ʤʘʩʦʶ ʨʦʩʣʠʥʠ, ʦʙʣʠʩʪʚʣʝʥʽʩʪʶ ʪʘ ʢʽʣʴʢʽʩʪʶ ʧʘʛʦʥʽʚ. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʽʥʜʫʢʦʚʘʥʠʡ ʤʫʪʘʛʝʥʝʟ ʝʪʠʣʝʥʽʤʽʥʦʤ ʬʦʨʤʫʻ 

ʜʦʟʦʟʘʣʝʞʥʫ ʩʧʘʜʢʦʚʫ ʤʽʥʣʠʚʽʩʪʴ ʙʝʟ ʽʩʪʦʪʥʦʛʦ ʟʥʠʞʝʥʥʷ ʩʭʦʞʦʩʪʽ ʥʘʩʽʥʥʷ ʪʘ 

ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʨʦʩʣʠʥ. ʅʘʡʝʬʝʢʪʠʚʥʽʰʦʶ ʙʫʣʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ɽɯ 0,005 %, ʟʘ 

ʷʢʦʾ ʩʝʨʝʜʥʷ ʚʨʦʞʘʡʥʽʩʪʴ ʫ 2016ï2018 ʨʨ. ʩʪʘʥʦʚʠʣʘ: ʟʝʣʝʥʦʾ ʤʘʩʠ ï 64,7 ʪ/ʛʘ 

(+22,0 ʪ/ʛʘ ʜʦ ʢʦʥʪʨʦʣʶ), ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ï 12,85 ʪ/ʛʘ (+5,02 ʪ/ʛʘ), ʥʘʩʽʥʥʷ ï 

0,733 ʪ/ʛʘ (+0,203 ʪ/ʛʘ). ʇʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʦ 0,01ï0,02 % 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʜʝʧʨʝʩʠʚʥʠʤʠ ʧʨʦʷʚʘʤʠ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʦʧʪʠʤʘʣʴʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʠʟʴʢʠʭ ʜʦʟ ʤʫʪʘʛʝʥʫ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʨʤʦʚʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʢʣʘʜʥʦʛʽʙʨʠʜʥʠʭ ʧʦʧʫʣʷʮʽʡ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʦʙʣʠʩʪʚʣʝʥʽʩʪʶ ʪʘ ʢʫʱʠʩʪʽʩʪʶ (r = 0,92 ʤʽʞ 

ʟʘʛʘʣʴʥʦʶ ʤʘʩʦʶ ʨʦʩʣʠʥʠ ʪʘ ʤʘʩʦʶ ʣʠʩʪʢʽʚ; r = 0,68 ʤʽʞ ʟʘʛʘʣʴʥʦʶ ʤʘʩʦʶ ʽ 

ʢʽʣʴʢʽʩʪʶ ʧʘʛʦʥʽʚ), ʪʦʜʽ ʷʢ ʥʘʩʽʥʥʻʚʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʘ ʟ ʤʘʩʦʶ 

1000 ʥʘʩʽʥʠʥ (r = 0,79). ɺʠʩʦʢʫ ʩʝʣʝʢʮʽʡʥʫ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʧʽʜʪʚʝʨʜʠʣʠ 

ʽʥʜʝʢʩʠ: ʤʝʢʩʠʢʘʥʩʴʢʠʡ (Mx) ʢʦʨʝʣʶʻ ʟ ʤʘʩʦʶ ʥʘʩʽʥʥʷ ʟ ʚʦʣʦʪʽ (r = 0,964) ʪʘ 

ʚʨʦʞʘʡʥʽʩʪʶ ʥʘʩʽʥʥʷ (r = 0,908); ʽʥʜʝʢʩ ʽʥʪʝʥʩʠʚʥʦʩʪʽ (JJ) ï ʟ ʜʦʚʞʠʥʦʶ 

ʚʦʣʦʪʽ (r = 0,861); ʬʽʥʦ-ʩʢʘʥʜʠʥʘʚʩʴʢʠʡ (FSJ) ï ʟ ʢʽʣʴʢʽʩʪʶ ʥʘʩʽʥʠʥ (r = 

0,783); ʽʥʜʝʢʩ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʽ (JP) ï ʟ ʤʘʩʦʶ 1000 ʥʘʩʽʥʠʥ (r = 0,772). ʎʝ 

ʦʙˇʨʫʥʪʦʚʫʻ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʥʝʧʨʷʤʠʭ ʢʨʠʪʝʨʽʾʚ ʜʦʙʦʨʫ ʧʨʠ ʩʪʚʦʨʝʥʥʽ 

ʥʦʚʠʭ ʩʦʨʪʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. 

 

ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʘʚʪʦʨʦʤ ʦʧʫʙʣʽʢʦʚʘʥʦ 

ʥʘʫʢʦʚʽ ʧʨʘʮʽ [208 ï 211]. 
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ʈʆɿɼɯʃ 5 

 

ɽʂʆʃʆɻɯʏʅɸ ɸɼɸʇʊʀɺʅɯʉʊʔ ɯ ʄʆɼɽʃʔ ʉʆʈʊʋ ɻʈʗʉʊʀʎɯ 

ɿɹɯʈʅʆɰ ɼʃʗ ʋʄʆɺ ʇɽʈɽɼʂɸʈʇɸʊʊʗ 

 

5.1. ɽʢʦʣʦʛʽʯʥʘ ʧʣʘʩʪʠʯʥʽʩʪʴ, ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʘ ʘʜʘʧʪʠʚʥʽʩʪʴ 

ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘ ʫʨʦʞʘʡʥʽʩʪʶ ʟʝʣʝʥʦʾ ʤʘʩʠ 

 

ɿʝʣʝʥʘ ʤʘʩʘ ʻ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʮʽʥʥʦʩʪʽ 

ʙʘʛʘʪʦʨʽʯʥʠʭ ʟʣʘʢʦʚʠʭ ʪʨʘʚ, ʦʩʢʽʣʴʢʠ ʚʠʟʥʘʯʘʻ ʨʽʚʝʥʴ ʢʦʨʤʦʚʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʘʛʨʦʬʽʪʦʮʝʥʦʟʽʚ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʚʦʩʪʦʾʚ ʫ 

ʩʽʥʦʢʽʩʥʦʤʫ ʡ ʧʘʩʦʚʠʱʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ. ɼʣʷ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʭʘʨʘʢʪʝʨʥʝ 

ʧʦʻʜʥʘʥʥʷ ʚʠʩʦʢʦʾ ʧʦʪʝʥʮʽʡʥʦʾ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʣʝʥʦʾ ʤʘʩʠ ʟ ʜʦʙʨʦʶ 

ʦʙʣʠʩʪʚʣʝʥʽʩʪʶ ʪʘ ʟʜʘʪʥʽʩʪʶ ʜʦ ʽʥʪʝʥʩʠʚʥʦʛʦ ʧʽʩʣʷʫʢʽʩʥʦʛʦ ʚʽʜʨʦʩʪʘʥʥʷ, ʱʦ 

ʟʫʤʦʚʣʶʻ ʾʾ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʢʦʨʤʦʚʠʨʦʙʥʠʮʪʚʽ ʨʽʟʥʠʭ ˇʨʫʥʪʦʚʦ-

ʢʣʽʤʘʪʠʯʥʠʭ ʟʦʥ [77, 78, 212]. 

ʌʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ ʟʝʣʝʥʦʾ ʤʘʩʠ ʙʘʛʘʪʦʨʽʯʥʠʭ ʪʨʘʚ ʟʫʤʦʚʣʶʻʪʴʩʷ 

ʩʢʣʘʜʥʦʶ ʚʟʘʻʤʦʜʽʻʶ ʛʝʥʦʪʠʧʫ, ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʯʠʥʥʠʢʽʚ. 

ʇʦʛʦʜʥʽ ʫʤʦʚʠ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ, ʥʘʩʘʤʧʝʨʝʜ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʚʦʣʦʛʦʶ ʪʘ 

ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ, ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʜʠʥʘʤʽʢʫ ʨʦʩʪʫ, ʥʘʢʦʧʠʯʝʥʥʷ 

ʙʽʦʤʘʩʠ ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʣʝʥʦʾ ʤʘʩʠ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ 

ʙʘʛʘʪʦʨʽʯʥʘ ʦʮʽʥʢʘ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʟʘ ʚʨʦʞʘʡʥʽʩʪʶ ʟʝʣʝʥʦʾ ʤʘʩʠ ʻ 

ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʦʙôʻʢʪʠʚʥʦʛʦ ʜʦʙʦʨʫ ʘʜʘʧʪʦʚʘʥʦʛʦ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

[78, 79, 88, 90, 213]. 

ʄʘʪʝʨʽʘʣʦʤ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʩʣʫʛʫʚʘʣʠ 16 ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ 

ʟʙʽʨʥʦʾ, ʷʢʽ ʨʽʟʥʠʣʠʩʷ ʟʘ ʨʽʚʥʝʤ ʧʨʦʷʚʫ ʝʣʝʤʝʥʪʽʚ ʢʦʨʤʦʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, 

ʪʨʠʚʘʣʽʩʪʶ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʪʘ ʤʽʞʬʘʟʥʠʭ ʧʝʨʽʦʜʽʚ, ʘ ʪʘʢʦʞ ʩʪʽʡʢʽʩʪʶ ʜʦ 

ʙʽʦʪʠʯʥʠʭ ʽ ʘʙʽʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʫʧʨʦʜʦʚʞ 2012ï

2016 ʨʨ. ʫ ʢʦʥʪʨʘʩʪʥʠʭ ʟʘ ʛʽʜʨʦʪʝʨʤʽʯʥʠʤʠ ʫʤʦʚʘʤʠ ʨʦʢʘʭ, ʱʦ ʜʘʣʦ ʟʤʦʛʫ 

ʦʙôʻʢʪʠʚʥʦ ʦʮʽʥʠʪʠ ʨʝʘʢʮʽʶ ʛʝʥʦʪʠʧʽʚ ʥʘ ʟʤʽʥʫ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 
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ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʩʪʫʧʽʥʴ ʨʝʘʣʽʟʘʮʽʾ ʾʭʥʴʦʛʦ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧôʷʪʠʨʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʝʣʝʢʮʽʡʥʽ 

ʟʨʘʟʢʠ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʧʨʦʷʚʣʷʣʠ ʩʧʝʮʠʬʽʯʥʫ ʨʝʘʢʮʽʶ ʥʘ ʫʤʦʚʠ ʨʦʢʽʚ. 

ʅʘʡʚʠʱʠʡ ʩʝʨʝʜʥʽʡ ʫʨʦʞʘʡ ʟʝʣʝʥʦʾ ʤʘʩʠ ʦʜʝʨʞʘʥʦ ʫ 2012 ʨ. ï 38,9 ʪ/ʛʘ, ʟ 

ʢʦʣʠʚʘʥʥʷʤ ʚʽʜ 46,5 ʪ/ʛʘ ʫ ʟʨʘʟʢʘ ˉ 905 ʜʦ 30,0 ʪ/ʛʘ ʫ ˉ 993. ʅʘʡʥʠʞʯʫ 

ʩʝʨʝʜʥʶ ʚʨʦʞʘʡʥʽʩʪʴ ʟʘʬʽʢʩʦʚʘʥʦ ʫ 2014 ʨ. ï 27,0 ʪ/ʛʘ, ʧʨʠ ʤʽʥʽʤʘʣʴʥʦʤʫ 

ʟʥʘʯʝʥʥʽ 22,0 ʪ/ʛʘ ʫ ʟʨʘʟʢʘ ˉ 971 ʪʘ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ï 32,6 ʪ/ʛʘ ʫ ˉ 904. 

ʅʘʡʚʠʱʫ ʩʝʨʝʜʥʶ ʚʨʦʞʘʡʥʽʩʪʴ ʟʘ 2012ï2016 ʨʨ. ʩʬʦʨʤʫʚʘʣʠ ʩʝʣʝʢʮʽʡʥʽ 

ʟʨʘʟʢʠ ˉ 904, ˉ 905, ˉ 913, ˉ 912 ʽ ˉ 992, ʷʢʽ ʧʝʨʝʚʠʱʠʣʠ ʩʪʘʥʜʘʨʪʥʠʡ 

ʩʦʨʪ ɼʨʦʛʦʙʠʯʘʥʢʘ ʥʘ 1,7ï5,4 ʪ/ʛʘ (ʪʘʙʣ. 5.1). 

ʊʘʙʣʠʮʷ 5.1. 

ɽʢʦʣʦʛʽʯʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʽ ʧʣʘʩʪʠʯʥʽʩʪʴ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘ ʫʨʦʞʘʡʥʽʩʪʶ ʟʝʣʝʥʦʾ ʤʘʩʠ 

ʉʝʣʝʢʮʽʡʥʠʡ 

ʟʨʘʟʦʢ 

ʋʨʦʞʘʡʥʽʩʪʴ, ʪ/ʛʘ 

bi Si
2 201

2 
2013 2014 2015 2016 

ʩʝʨʝʜʥʷ, 

ʍi 

ɼʨʦʛʦʙʠʯʘʥʢʘ 

ï St 

40,6 30,0 26,3 29,8 29,7 31,3 1,20 2,32 

ˉ 905 46,5 34,1 27,7 29,6 30,1 33,6 1,66 5,29 

ˉ 904 46,2 37,5 32,6 33,1 34,3 36,7 1,26 3,30 

ˉ 751 42,7 28,8 26,6 28,7 30,2 31,4 1,39 5,43 

ˉ 902 41,9 29,4 25,4 27,2 29,6 30,7 1,44 2,66 

ˉ 943 30,1 31,5 27,7 30,1 33,2 30,5 0,14 4,36 

ˉ 988 32,4 29,8 26,2 29,6 32,3 30,1 0,46 3,15 

ˉ 989 36,2 33,8 29,4 32,3 33,9 33,1 0,53 0,96 

ˉ 990 36,0 36,6 26,0 28,7 30,4 31,5 0,85 9,68 

ˉ 991 42,3 31,5 25,0 27,4 30,0 31,2 1,50 0,89 

ˉ 913 40,2 34,3 28,4 31,6 32,8 33,5 0,98 0,19 

ˉ 992 35,1 34,2 29,5 32,8 33,6 33,0 0,42 1,64 

ˉ 993 30,0 31,6 28,2 31,4 32,2 30,7 0,07 3,30 

ˉ 912 45,4 37,6 25,4 27,6 29,4 33,1 1,78 9,99 

ˉ 914 40,3 28,8 25,0 29,2 34,3 31,5 1,25 6,62 

ˉ 971 37,1 26,2 22,0 27,3 30,1 28,5 1,20 4,36 

ʉʝʨʝʜʥʷ, Xj          38,9 32,2 27,0 29,8 31,6 31,9   

ɯʥʜʝʢʩ ʫʤʦʚ, lj    7 0,3 -4,9 -2,1 -0,3    
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ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʾ 

ʚʟʘʻʤʦʜʽʾ çʛʝʥʦʪʠʧ ï ʩʝʨʝʜʦʚʠʱʝè ʚʠʢʦʥʘʥʦ ʦʮʽʥʢʫ ʧʘʨʘʤʝʪʨʽʚ ʝʢʦʣʦʛʽʯʥʦʾ 

ʧʣʘʩʪʠʯʥʦʩʪʽ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ. ʂʦʝʬʽʮʽʻʥʪ ʨʝʛʨʝʩʽʾ (b ) 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʷʢ ʧʦʢʘʟʥʠʢ ʝʢʦʣʦʛʽʯʥʦʾ ʧʣʘʩʪʠʯʥʦʩʪʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʩʝʨʝʜʥʶ ʨʝʘʢʮʽʶ ʛʝʥʦʪʠʧʫ ʥʘ ʟʤʽʥʫ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ, ʪʦʜʽ ʷʢ ʚʘʨʽʘʥʩʘ 

ʚʽʜʥʦʩʥʦ ʨʝʛʨʝʩʽʾ (S Į) ʚʽʜʦʙʨʘʞʘʣʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʚʨʦʞʘʡʥʦʩʪʽ 

ʟʝʣʝʥʦʾ ʤʘʩʠ. ʏʠʤ ʙʣʠʞʯʝ ʟʥʘʯʝʥʥʷ S Į ʜʦ ʥʫʣʷ, ʪʠʤ ʩʪʘʙʽʣʴʥʽʰʦʶ ʻ 

ʨʝʘʣʽʟʘʮʽʷ ʦʟʥʘʢʠ [150, 156, 160]. 

ɺʠʩʦʢʦʶ ʝʢʦʣʦʛʽʯʥʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ (b  = 1,39ï1,78) ʚʠʨʽʟʥʷʣʠʩʷ 

ʩʝʣʝʢʮʽʡʥʽ ʟʨʘʟʢʠ ˉ 905, ˉ 751, ˉ 902, ˉ 991 ʪʘ ˉ 912, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʾʭʥʶ ʟʜʘʪʥʽʩʪʴ ʝʬʝʢʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʧʦʢʨʘʱʝʥʥʷ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ. 

ɺʦʜʥʦʯʘʩ ʟʨʘʟʢʠ ˉ 943, ˉ 988, ˉ 989, ˉ 992 ʽ ˉ 993 ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ 

ʥʠʟʴʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ b  (0,07ï0,53), ʱʦ ʚʢʘʟʫʻ ʥʘ ʩʣʘʙʢʫ ʨʝʘʢʮʽʶ ʥʘ ʟʤʽʥʫ 

ʝʢʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ʽ ʚʽʜʥʦʩʥʫ ʽʥʝʨʪʥʽʩʪʴ ʫʨʦʞʘʡʥʦʩʪʽ. 

ʅʘʡʚʠʱʫ ʩʪʘʙʽʣʴʥʽʩʪʴ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʣʝʥʦʾ ʤʘʩʠ (S Į = 0,19ï0,96) 

ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ˉ 913, ˉ 991 ʽ ˉ 989. ʉʝʨʝʜʥʶ 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʤʘʣʠ ʛʝʥʦʪʠʧʠ ʟ ʧʦʢʘʟʥʠʢʘʤʠ S Į ʫ ʤʝʞʘʭ 1,64ï4,36, ʪʦʜʽ ʷʢ 

ʩʝʣʝʢʮʽʡʥʽ ʟʨʘʟʢʠ ˉ 905, ˉ 912, ˉ 751, ˉ 990 ʪʘ ˉ 914 ʚʽʜʥʝʩʝʥʦ ʜʦ 

ʥʠʟʴʢʦʩʪʘʙʽʣʴʥʠʭ ʫʥʘʩʣʽʜʦʢ ʚʠʩʦʢʠʭ ʟʥʘʯʝʥʴ ʚʘʨʽʘʥʩʠ ʩʪʘʙʽʣʴʥʦʩʪʽ. 

ɼʣʷ ʫʟʘʛʘʣʴʥʝʥʦʾ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʚʝʛʝʪʘʮʽʡʥʦʛʦ 

ʧʝʨʽʦʜʫ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ ʩʝʣʝʢʮʽʡʥʽ ʟʨʘʟʢʠ ʙʫʣʦ ʨʘʥʞʦʚʘʥʦ ʟʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʝʢʦʣʦʛʽʯʥʦʾ ʧʣʘʩʪʠʯʥʦʩʪʽ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ. ʗʢ ʦʮʽʥʦʯʥʽ 

ʧʘʨʘʤʝʪʨʠ ʚʠʢʦʨʠʩʪʘʥʦ ʢʦʝʬʽʮʽʻʥʪ ʨʝʛʨʝʩʽʾ (b ) ʽ ʚʘʨʽʘʥʩʫ ʩʪʘʙʽʣʴʥʦʩʪʽ (S Į). 

ʉʫʤʘ ʨʘʥʛʽʚ ʟʘ ʮʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʟʘʩʪʦʩʦʚʘʥʘ ʷʢ ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ 

ʝʢʦʣʦʛʽʯʥʦʾ ʘʜʘʧʪʠʚʥʦʩʪʽ. ʅʘʡʚʠʱʫ ʩʝʣʝʢʮʽʡʥʫ ʮʽʥʥʽʩʪʴ ʟʘ ʽʥʪʝʛʨʘʣʴʥʦʶ 

ʦʮʽʥʢʦʶ ʤʘʣʠ ʩʝʣʝʢʮʽʡʥʽ ʟʨʘʟʢʠ ˉ 991, ˉ 902 ʽ ˉ 913. 

ɸʜʘʧʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʨʘʟʢʽʚ ʜʦʜʘʪʢʦʚʦ ʦʮʽʥʶʚʘʣʠ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ 

ʩʪʨʝʩʦʩʪʽʡʢʦʩʪʽ, ʛʝʥʝʪʠʯʥʦʾ ʛʥʫʯʢʦʩʪʽ, ʢʦʝʬʽʮʽʻʥʪʘ ʚʘʨʽʘʮʽʾ ʪʘ 

ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʽ (ʪʘʙʣ. 5.2).  
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ʊʘʙʣʠʮʷ 5.2. 

ʇʘʨʘʤʝʪʨʠ ʘʜʘʧʪʠʚʥʦʩʪʽ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʣʝʥʦʾ  ʤʘʩʠ ʩʝʣʝʢʮʽʡʥʠʭ 

ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ (ʩʝʨʝʜʥʻ ʟʘ 2012ï2016 ʨʨ.) 

ʉʝʣʝʢʮʽʡʥʠʡ 

ʟʨʘʟʦʢ 

ʇʘʨʘʤʝʪʨʠ ʘʜʘʧʪʠʚʥʦʩʪʽ 
ʋ2 ï ʋ1 (ʋ1 + ʋ2) / 2 V, % Hom 

ɼʨʦʛʦʙʠʯʘʥʢʘ 

ï St 
-14,3 33,5 17,4 13,3 

ˉ 905 -18,8 37,1 22,6 18,7 

ˉ 904 -13,6 39,4 16,7 21,4 

ˉ 751 -16,1 34,7 20,5 21,3 

ˉ 902 -16,5 33,7 21,1 20,5 

ˉ 943 -5,5 30,5 6,7 97,3 

ˉ 988 -6,2 29,3 8,4 73,8 

ˉ 989 -6,8 32,8 7,6 61,6 

ˉ 990 -10,0 31,0 14,7 37,3 

ˉ 991 -17,3 33,7 21,3 23,6 

ˉ 913 -11,8 34,3 13,0 33,0 

ˉ 992 -5,6 32,3 6,5 64,5 

ˉ 993 -4,0 30,2 5,2 101,8 

ˉ 912 -20,0 35,4 25,1 16,9 

ˉ 914 -15,3 32,7 18,8 24,9 

ˉ 971 -15,1 29,6 19,6 30,5 
ʇʨʠʤʽʪʢʘ: (ʋ1+ʋ2) / 2 ï  ʛʝʥʝʪʠʯʥʘ ʛʥʫʯʢʽʩʪʴ, ʪ/ʛʘ;   ʋ2-ʋ1 ï    ʩʪʨʝʩʦʩʪʽʡʢʽʩʪʴ, ʪ/ʛʘ;   

V ï ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ, %;  Hom ï  ʛʦʤʝʦʩʪʘʪʠʯʥʽʩʪʴ. 

 

 

ʅʘʡʚʠʱʫ ʩʪʽʡʢʽʩʪʴ ʜʦ ʩʪʨʝʩʦʚʠʭ ʫʤʦʚ ʚʠʷʚʠʣʠ ʩʝʣʝʢʮʽʡʥʽ ʟʨʘʟʢʠ ˉ 993, 

ˉ 992, ˉ 943, ˉ 988 ʽ ˉ 989, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʤʽʥʽʤʘʣʴʥʦʶ ʨʽʟʥʠʮʝʶ 

ʤʽʞ ʤʘʢʩʠʤʘʣʴʥʦʶ ʪʘ ʤʽʥʽʤʘʣʴʥʦʶ ʚʨʦʞʘʡʥʽʩʪʶ, ʥʠʟʴʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ 

ʢʦʝʬʽʮʽʻʥʪʘ ʚʘʨʽʘʮʽʾ ʪʘ ʚʠʩʦʢʦʶ ʛʦʤʝʦʩʪʘʪʠʯʥʽʩʪʶ. 

ʋʟʘʛʘʣʴʥʶʶʯʠ ʨʝʟʫʣʴʪʘʪʠ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʝʣʝʢʮʽʡʥʠʡ ʟʨʘʟʦʢ ˉ 993 

ʻ ʥʘʡʙʽʣʴʰ ʩʪʘʙʽʣʴʥʠʤ ʟʘ ʫʨʦʞʘʡʥʽʩʪʶ ʟʝʣʝʥʦʾ ʤʘʩʠ, ʧʦʻʜʥʫʶʯʠ ʤʽʥʽʤʘʣʴʥʫ 

ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʪʘ ʚʠʩʦʢʫ ʛʦʤʝʦʩʪʘʪʠʯʥʽʩʪʴ. ɺʦʜʥʦʯʘʩ ʩʪʘʥʜʘʨʪʥʠʡ ʩʦʨʪ 

ɼʨʦʛʦʙʠʯʘʥʢʘ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʧʽʜʚʠʱʝʥʦʶ ʤʽʥʣʠʚʽʩʪʶ ʪʘ ʥʠʞʯʦʶ 

ʛʦʤʝʦʩʪʘʪʠʯʥʽʩʪʶ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʦʙʤʝʞʝʥʫ ʘʜʘʧʪʠʚʥʽʩʪʴ ʜʦ ʫʤʦʚ 

ʣʽʩʦʩʪʝʧʦʚʦʾ ʟʦʥʠ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ 

ʜʦʮʽʣʴʥʽʩʪʴ ʜʦʙʦʨʫ ʩʝʨʝʜʥʴʦ- ʪʘ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʟʽ 

ʩʪʘʙʽʣʴʥʦʶ ʨʝʘʣʽʟʘʮʽʻʶ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʣʝʥʦʾ ʤʘʩʠ ʚ ʤʽʥʣʠʚʠʭ ʝʢʦʣʦʛʽʯʥʠʭ 

ʫʤʦʚʘʭ. 
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5.2. ʉʪʘʙʽʣʴʥʽʩʪʴ ʪʘ ʘʜʘʧʪʠʚʥʽʩʪʴ ʫʨʦʞʘʡʥʦʩʪʽ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ 

ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ 

 

ʋʨʦʞʘʡʥʽʩʪʴ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʻ ʽʥʪʝʛʨʘʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʢʦʨʤʦʚʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʙʘʛʘʪʦʨʽʯʥʠʭ ʪʨʘʚ, ʦʩʢʽʣʴʢʠ ʭʘʨʘʢʪʝʨʠʟʫʻ ʨʝʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ 

ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʚ ʨʦʩʣʠʥʥʽʡ ʤʘʩʽ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʚʤʽʩʪʫ ʚʦʜʠ. ʉʘʤʝ ʮʝʡ ʧʦʢʘʟʥʠʢ ʥʘʡʙʽʣʴʰ ʦʙôʻʢʪʠʚʥʦ ʚʽʜʦʙʨʘʞʘʻ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʨʦʩʣʠʥ ʽ ʤʘʻ 

ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʦʮʽʥʢʠ ʢʦʨʤʦʚʦʾ ʮʽʥʥʦʩʪʽ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʨʦʜʫʢʮʽʾ 

[77, 165, 182]. 

ɺ ʫʤʦʚʘʭ ʇʝʨʝʜʢʘʨʧʘʪʪʷ, ʷʢʽ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʟʥʘʯʥʦʶ ʤʽʞʨʽʯʥʦʶ 

ʤʽʥʣʠʚʽʩʪʶ ʛʽʜʨʦʪʝʨʤʽʯʥʦʛʦ ʨʝʞʠʤʫ, ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʩʫʭʦʾ 

ʨʝʯʦʚʠʥʠ ʩʫʪʪʻʚʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʘʜʘʧʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʝʥʦʪʠʧʽʚ. ʊʦʤʫ 

ʦʮʽʥʢʘ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘ ʩʪʘʙʽʣʴʥʽʩʪʶ ʪʘ ʝʢʦʣʦʛʽʯʥʦʶ 

ʘʜʘʧʪʠʚʥʽʩʪʶ ʫʨʦʞʘʡʥʦʩʪʽ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʻ ʥʝʦʙʭʽʜʥʦʶ ʧʝʨʝʜʫʤʦʚʦʶ 

ʜʦʙʦʨʫ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʦʨʪʽʚ ʽʟ ʧʨʦʛʥʦʟʦʚʘʥʦʶ ʪʘ 

ʥʘʜʽʡʥʦʶ ʢʦʨʤʦʚʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ [78, 79, 90, 156]. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ 12 ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ, 

ʫʨʦʞʘʡʥʽʩʪʴ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʷʢʠʭ ʚʠʚʯʘʣʠ ʟʘ ʧʝʨʰʠʤ ʫʢʦʩʦʤ, ʦʪʘʚʦʶ (ʩʫʤʘ 

ʜʨʫʛʦʛʦ ʽ ʪʨʝʪʴʦʛʦ ʫʢʦʩʽʚ) ʪʘ ʟʘ ʨʽʢ ʫ 2015ï2017 ʨʨ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʟʫʤʦʚʣʝʥʠʡ 

ʙʽʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʢʫʣʴʪʫʨʠ, ʦʩʢʽʣʴʢʠ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ 

ʧʝʨʰʦʛʦ ʫʢʦʩʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʫ ʚʝʩʥʷʥʠʡ ʧʝʨʽʦʜ ʟʘ ʜʦʩʪʘʪʥʽʭ 

ʟʘʧʘʩʽʚ ˇʨʫʥʪʦʚʦʾ ʚʦʣʦʛʠ, ʪʦʜʽ ʷʢ ʫʨʦʞʘʡ ʦʪʘʚʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʣʽʪʥʴʦʛʦ ʧʝʨʽʦʜʫ, ʥʘʩʘʤʧʝʨʝʜ ʢʽʣʴʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʠʭ 

ʦʧʘʜʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʚʨʦʞʘʡʥʦʩʪʽ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʧʝʨʰʦʛʦ ʫʢʦʩʫ, ʦʪʘʚʠ ʪʘ ʨʽʯʥʦʛʦ ʚʨʦʞʘʶ ʽʩʪʦʪʥʦ 

ʚʧʣʠʚʘʣʠ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ, ʩʦʨʪʠ ʪʘ ʾʭ ʚʟʘʻʤʦʜʽʷ (ʈ < 0,01). ʅʘʷʚʥʽʩʪʴ 

ʜʦʩʪʦʚʽʨʥʦʾ ʚʟʘʻʤʦʜʽʾ çʛʝʥʦʪʠʧ ï ʩʝʨʝʜʦʚʠʱʝè ʧʽʜʪʚʝʨʜʞʫʻ ʜʦʮʽʣʴʥʽʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʘʜʘʧʪʠʚʥʦʩʪʽ ʜʣʷ 
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ʧʦʛʣʠʙʣʝʥʦʾ ʦʮʽʥʢʠ ʩʝʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʩʧʨʠʷʪʣʠʚʽ ʟʘ 

ʟʚʦʣʦʞʝʥʥʷʤ ʨʦʢʠ ʫʨʦʞʘʡʥʽʩʪʴ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʙʫʣʘ ʽʩʪʦʪʥʦ ʚʠʱʦʶ, ʪʦʜʽ ʷʢ ʫ 

ʧʦʩʫʰʣʠʚʽ ʨʦʢʠ ʾʾ ʨʽʚʝʥʴ ʟʥʠʞʫʚʘʚʩʷ ʫ 1,4ï1,9 ʨʘʟʘ. 

ɼʣʷ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ ʦʩʦʙʣʠʚʠʡ ʽʥʪʝʨʝʩ ʩʪʘʥʦʚʠʪʴ ʧʦʻʜʥʘʥʥʷ 

ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʾʾ ʩʪʘʙʽʣʴʥʦʩʪʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʤʦʞʣʠʚʽʩʪʴ ʜʦʙʦʨʫ ʥʘʡʙʽʣʴʰ ʮʽʥʥʠʭ ʛʝʥʦʪʠʧʽʚ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʚʠʢʦʨʠʩʪʘʥʦ 

ʢʦʤʧôʶʪʝʨʥʫ ʧʨʦʛʨʘʤʫ STABLE, ʫ ʷʢʽʡ ʟʘʩʪʦʩʦʚʘʥʦ ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ 

ʦʮʽʥʶʚʘʥʥʷ ʩʦʨʪʽʚ ʽ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʟʘ ʩʫʤʦʶ ʨʘʥʛʽʚ ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ 

ʩʪʘʙʽʣʴʥʦʩʪʽ [154, 156, 160]. 

ɯʥʪʝʛʨʘʣʴʥʘ ʦʮʽʥʢʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʩʫʤʽ ʨʘʥʛʽʚ ʧʦʢʘʟʥʠʢʽʚ ʫʨʦʞʘʡʥʦʩʪʽ 

ʪʘ ʚʘʨʽʘʥʩʠ ʩʪʘʙʽʣʴʥʦʩʪʽ (ʪʘʙʣ. 5.3). 

ʊʘʙʣʠʮʷ 5.3. 

ʆʮʽʥʢʘ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘ ʫʨʦʞʘʡʥʽʩʪʶ ʪʘ 

ʩʪʘʙʽʣʴʥʽʩʪʶ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʧʝʨʰʦʛʦ ʫʢʦʩʫ (ʩʝʨʝʜʥʻ ʟʘ 2015ï2017 ʨʨ.) 

 ʉʝʣʝʢʮʽʡʥʠʡ 

ʟʨʘʟʦʢ 

 ʉʫʭʘ ʨʝʯʦʚʠʥʘ ʉʪʘʙʣ̔ʴʥ̔ʩʪʴ ɯʥʪʝʛʨʘʣʴʥ

ʘ ʦʮʽʥʢʘ 

(ʨʘʥʛ) 
ʪ/ʛʘ ʨʘʥʛ ʫʪʦʯʥʝʥʘ 

ʦʮʽʥʢʘ 

ʨʘʥʛʽʚ 

ʩʫʤʘ 

ʨʘʥʛʚ̔ 
ˋ2

i ʦʮ̔ʥʢʘ 

(ʨʘʥʛ) 

ɼʨʦʛʦʙʠʯʘʥʢʘ 6,044 10 2 12 1,523 -8 4+ 

ʆʣʝʰʢʘ 14 5,602 6 -1 5 0,116 0 5+ 

ˉ 617 5,973 9 2 11 1,296 -8 3 

ʄʘʨ̔ʯʢʘ 4,866 1 -3 -2 0,123 0 -2 

ɹʦʡʢʽʚʯʘʥʢʘ 5,184 3 -2 1 0,177 0 1 

ˉ 1595 5,531 5 -1 4 0,334 0 4+ 

ˉ 1504 5,803 7 1 8 0,077 0 8+ 

ˉ 1514 6,066 11 2 13 0,791 -8 5+ 

ˉ 902 6,209 12 3 15 -0,016 0 15+ 

ˉ 1584 5,345 4 -2 2 0,224 0 2 

ˉ 1524 5,953 8 2 10 0,724 -8 2 

ˉ 1516 5,066 2 -3 -1 0,165 0 -1 

                  X=5,637                                                                                           YS = 3,833 

                 R,  = 0,261 
 

 ɿʥʘʢʦʤ ç+è ʧʦʟʥʘʯʝʥʦ ʩʝʣʝʢʮʽʡʥʽ ʟʨʘʟʢʠ, ʽʥʪʝʛʨʘʣʴʥʘ ʦʮʽʥʢʘ ʷʢʠʭ 

ʧʝʨʝʚʠʱʫʚʘʣʘ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʦ ʜʦʩʣʽʜʫ. ʅʘʡʚʠʱʫ ʽʥʪʝʛʨʘʣʴʥʫ ʦʮʽʥʢʫ 

ʦʪʨʠʤʘʣʠ ʩʝʣʝʢʮʽʡʥʽ ʟʨʘʟʢʠ ˉ 902 (15+) ʽ ˉ 1504 (8+), ʷʢʽ ʧʦʻʜʥʫʚʘʣʠ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ (5,803ï6,209 ʪ/ʛʘ) ʟ ʥʠʟʴʢʦʶ 



144 

 

ʚʘʨʽʘʥʩʦʶ ʩʪʘʙʽʣʴʥʦʩʪʽ (ï0,016ï0,077). ɼʝʱʦ ʥʠʞʯʽ ʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʾ 

ʦʮʽʥʢʠ ʤʘʣʠ ʩʦʨʪ ʆʣʝʰʢʘ 14 ʽ ʩʝʣʝʢʮʽʡʥʠʡ ʟʨʘʟʦʢ ˉ 1514 (ʧʦ 5+), 

ʩʪʘʥʜʘʨʪʥʠʡ ʩʦʨʪ ɼʨʦʛʦʙʠʯʘʥʢʘ (4+) ʪʘ ʟʨʘʟʦʢ ˉ 1595 (4+). ʅʘʡʥʠʞʯʦʶ 

ʩʪʘʙʽʣʴʥʽʩʪʶ ʚʨʦʞʘʡʥʦʩʪʽ ʧʝʨʰʦʛʦ ʫʢʦʩʫ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʧʽʟʥʴʦʩʪʠʛʣʠʡ 

ʩʦʨʪ ʄʘʨʽʯʢʘ (ï2). 

ʋʨʦʞʘʡʥʽʩʪʴ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʦʪʘʚʠ ʚʠʷʚʠʣʘʩʷ ʙʽʣʴʰ ʯʫʪʣʠʚʦʶ ʜʦ 

ʚʧʣʠʚʫ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʣʽʪʥʴʦʛʦ ʧʝʨʽʦʜʫ. ɼʣʷ ʙʽʣʴʰʦʩʪʽ ʩʝʣʝʢʮʽʡʥʠʭ 

ʟʨʘʟʢʽʚ ʚʘʨʽʘʥʩʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʦʪʘʚʠ ʙʫʣʘ ʥʝʜʦʩʪʦʚʽʨʥʦʶ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʚʠʟʥʘʯʘʣʴʥʫ ʨʦʣʴ ʧʦʛʦʜʥʠʭ ʯʠʥʥʠʢʽʚ ʫ ʬʦʨʤʫʚʘʥʥʽ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ. 

ɺʦʜʥʦʯʘʩ ʟʘ ʽʥʪʝʛʨʘʣʴʥʦʶ ʦʮʽʥʢʦʶ ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʦʪʘʚʠ 

ʥʘʡʙʽʣʴʰ  ʘʜʘʧʪʦʚʘʥʠʤʠ  ʚʠʷʚʠʣʠʩʷ  ʩʝʣʝʢʮʽʡʥʽ  ʟʨʘʟʢʠ  ˉ  1504,  ˉ  1514,  

ˉ 1595, ˉ 902 ʽ ˉ 617. ʅʘʡʥʠʞʯʽ ʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ 

ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʧʽʟʥʴʦʩʪʠʛʣʠʭ ʩʦʨʪʽʚ ɹʦʡʢʽʚʯʘʥʢʘ, ʄʘʨʽʯʢʘ ʪʘ ʩʝʣʝʢʮʽʡʥʦʛʦ 

ʟʨʘʟʢʘ ˉ 1516 (ʪʘʙʣ. 5.4). 

ʊʘʙʣʠʮʷ 5.4. 

ʆʮʽʥʢʘ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘ ʫʨʦʞʘʡʥʽʩʪʶ ʪʘ 

ʩʪʘʙʽʣʴʥʽʩʪʶ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʦʪʘʚʠ (ʩʝʨʝʜʥʻ ʟʘ 2015ï2017 ʨʨ.) 

ʉʝʣʝʢʮʽʡʥʠʡ 

ʟʨʘʟʦʢ 

 ʉʫʭʘ ʨʝʯʦʚʠʥʘ ʉʪʘʙʣ̔ʴʥ̔ʩʪʴ ɯʥʪʝʛʨʘʣʴʥ

ʘ ʦʮʽʥʢʘ 

(ʨʘʥʛ) 
ʪ/ʛʘ ʨʘʥʛ ʫʪʦʯʥʝʥʘ 

ʦʮʽʥʢʘ 

ʨʘʥʛʽʚ 

ʩʫʤʘ 

ʨʘʥʛʚ̔ 
ˋ2

i ʦʮ̔ʥʢʘ 

(ʨʘʥʛ) 

ɼʨʦʛʦʙʠʯʘʥʢʘ 5,647 6 -1 5 0,799 0 5 

ʆʣʝʰʢʘ 14 5,626 4 -1 3 0,656 0 3 

ˉ 617 5,846 8 1 9 0,241 0 9+ 

ʄʘʨ̔ʯʢʘ 5,067 1 -2 -1 0,057 0 -1 

ɹʦʡʢʽʚʯʘʥʢʘ 5,642 5 -1 4 2,403 -8 -4 

ˉ 1595 6,097 10 1 11 0,288 0 +11 

ˉ 1504 6,385 12 2 14 0,300 0 +14 

ˉ 1514 6,158 11 1 12 0,693 0 +12 

ˉ 902 5,953 9 1 10 0,838 0 +10 

ˉ 1584 5,580 3 -1 2 0,429 0 2 

ˉ 1524 5,677 7 -1 6 0,458 0 6+ 

ˉ 1516 5,527 2 -1 1 0,690 0 1 

 X=5,767                                                                            YS = 5,667 

                     R ,  = 0,396 
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ʋʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʝʨʰʦʛʦ ʫʢʦʩʫ ʡ ʦʪʘʚʠ ʜʘʣʦ ʟʤʦʛʫ ʚʠʜʽʣʠʪʠ ʥʘʡʙʽʣʴʰ ʮʽʥʥʽ ʜʣʷ 

ʩʝʣʝʢʮʽʡʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʥʦʪʠʧʠ. ʅʘʡʚʠʱʫ ʟʘʛʘʣʴʥʫ ʩʝʣʝʢʮʽʡʥʫ ʮʽʥʥʽʩʪʴ 

ʤʘʣʠ ʩʝʣʝʢʮʽʡʥʽ ʟʨʘʟʢʠ ˉ 902, ˉ 1504 ʽ ˉ 1514, ʷʢʽ ʧʦʻʜʥʫʚʘʣʠ ʚʠʩʦʢʠʡ 

ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʟʽ ʩʪʘʙʽʣʴʥʦʶ ʾʾ ʨʝʘʣʽʟʘʮʽʻʶ ʟʘ ʨʽʟʥʠʭ 

ʛʽʜʨʦʪʝʨʤʽʯʥʠʭ ʫʤʦʚ. ɺʠʷʚʣʝʥʽ ʟʨʘʟʢʠ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʚʠʭʽʜʥʠʡ 

ʤʘʪʝʨʽʘʣ ʫ ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤʘʭ ʟʽ ʩʪʚʦʨʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʩʪʘʙʽʣʴʥʠʭ ʩʦʨʪʽʚ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ, ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʫʤʦʚ ʇʝʨʝʜʢʘʨʧʘʪʪʷ. 

 

5.3. ɽʢʦʣʦʛʽʯʥʘ ʘʜʘʧʪʠʚʥʽʩʪʴ, ʧʣʘʩʪʠʯʥʽʩʪʴ ʽ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘ ʫʨʦʞʘʡʥʽʩʪʶ ʥʘʩʽʥʥʷ 

 

ʋʨʦʞʘʡʥʽʩʪʴ ʥʘʩʽʥʥʷ ʻ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ, ʦʩʢʽʣʴʢʠ ʚʠʟʥʘʯʘʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʩʽʥʥʠʮʪʚʘ ʪʘ 

ʤʦʞʣʠʚʽʩʪʴ ʰʠʨʦʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʦʨʪʽʚ ʫ ʚʠʨʦʙʥʠʮʪʚʦ. ɼʣʷ ʙʘʛʘʪʦʨʽʯʥʠʭ 

ʟʣʘʢʦʚʠʭ ʪʨʘʚ ʩʪʘʙʽʣʴʥʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʥʘʩʽʥʥʻʚʦʛʦ ʚʨʦʞʘʶ ʤʘʻ ʥʝ ʤʝʥʰʝ 

ʟʥʘʯʝʥʥʷ, ʥʽʞ ʡʦʛʦ ʨʽʚʝʥʴ, ʦʩʢʽʣʴʢʠ ʥʘʩʽʥʥʻʚʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽʩʪʦʪʥʦ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʧʝʨʽʦʜʫ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ [40, 64, 

214]. 

ɺ ʫʤʦʚʘʭ ʇʝʨʝʜʢʘʨʧʘʪʪʷ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʝʩʪʽʡʢʠʤ 

ʛʽʜʨʦʪʝʨʤʽʯʥʠʤ ʨʝʞʠʤʦʤ, ʨʝʘʣʽʟʘʮʽʷ ʧʦʪʝʥʮʽʘʣʫ ʥʘʩʽʥʥʻʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʻʪʴʩʷ ʘʜʘʧʪʠʚʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʛʝʥʦʪʠʧʽʚ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʦʮʽʥʢʘ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʟʘ ʝʢʦʣʦʛʽʯʥʦʶ 

ʧʣʘʩʪʠʯʥʽʩʪʶ, ʩʪʘʙʽʣʴʥʽʩʪʶ ʪʘ ʘʜʘʧʪʠʚʥʽʩʪʶ ʫʨʦʞʘʡʥʦʩʪʽ ʥʘʩʽʥʥʷ ʻ 

ʥʝʦʙʭʽʜʥʦʶ ʩʢʣʘʜʦʚʦʶ ʜʦʙʦʨʫ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʩʝʣʝʢʮʽʾ ʪʘ 

ʧʨʘʢʪʠʯʥʦʛʦ ʥʘʩʽʥʥʠʮʪʚʘ [78, 79, 90, 156]. 

ʋʧʨʦʜʦʚʞ 2016ï2020 ʨʨ. ʧʨʦʚʝʜʝʥʦ ʦʮʽʥʢʫ ʫʨʦʞʘʡʥʦʩʪʽ ʥʘʩʽʥʥʷ, 

ʝʢʦʣʦʛʽʯʥʦʾ ʘʜʘʧʪʠʚʥʦʩʪʽ, ʧʣʘʩʪʠʯʥʦʩʪʽ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʥʦʚʠʭ ʩʝʣʝʢʮʽʡʥʠʭ 

ʟʨʘʟʢʽʚ ʽ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʩʦʨʪʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ 
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ʜʦʩʣʽʜʞʫʚʘʥʽ ʛʝʥʦʪʠʧʠ ʧʦ-ʨʽʟʥʦʤʫ ʨʝʘʣʽʟʫʚʘʣʠ ʩʚʽʡ ʛʝʥʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ 

ʥʘʩʽʥʥʻʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʇʝʨʝʜʢʘʨʧʘʪʪʷ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧôʷʪʠʨʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʫʨʦʞʘʡʥʽʩʪʴ ʥʘʩʽʥʥʷ 

ʚʘʨʽʶʚʘʣʘ ʚ ʤʝʞʘʭ ï ʚʽʜ 0,110 ʜʦ 0,594 ʪ/ʛʘ ʟʘ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ 0,341 ʪ/ʛʘ, 

ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʤʽʥʣʠʚʦʩʪʽ ʧʦʢʘʟʥʠʢʘ ʪʘ ʽʩʪʦʪʥʠʡ ʚʧʣʠʚ ʫʤʦʚ 

ʩʝʨʝʜʦʚʠʱʘ. ʅʘʡʚʠʱʫ ʩʝʨʝʜʥʶ ʫʨʦʞʘʡʥʽʩʪʴ ʥʘʩʽʥʥʷ ʟʘ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʴ 

ʩʬʦʨʤʫʚʘʣʠ  ʩʝʣʝʢʮʽʡʥʽ  ʟʨʘʟʢʠ  ˉ 912  (0,450 ʪ/ʛʘ),  ˉ 1662 (0,448 ʪ/ʛʘ)  ʪʘ  

ˉ 1849 (0,411 ʪ/ʛʘ), ʷʢʽ ʜʦʩʪʦʚʽʨʥʦ ʧʝʨʝʚʠʱʫʚʘʣʠ ʩʪʘʥʜʘʨʪʥʠʡ ʩʦʨʪ 

ɼʨʦʛʦʙʠʯʘʥʢʘ (0,208 ʪ/ʛʘ) (ʪʘʙʣ. 5.5). 

ʊʘʙʣʠʮʷ 5.5. 

ʋʨʦʞʘʡʥʽʩʪʴ ʥʘʩʽʥʥʷ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ  

(2016ï2020 ʨʨ.) 

ʉʝʣʝʢʮʽʡʥʠʡ ʟʨʘʟʦʢ ʋ  (min), ʪ/ʛʘ ʋ  (max), ʪ/ʛʘ ʉʝʨʝʜʥʷ ʫʨʦʞʘʡʥʽʩʪʴ,  

xĖ, ʪ/ʛʘ 

ɼʨʦʛʦʙʠʯʘʥʢʘ ï St 0,164 0,243 0,208 

ˉ 1521 0,257 0,372 0,314 

ˉ 1660 0,217 0,491 0,348 

ˉ 1526 0,180 0,326 0,268 

ˉ 1847 0,267 0,400 0,324 

ˉ 1618 0,110 0,300 0,225 

ˉ 1848 0,240 0,430 0,336 

ˉ 739 0,170 0,510 0,391 

ˉ 1849 0,190 0,518 0,411 

ˉ 902 0,233 0,438 0,332 

ˉ 1851 0,240 0,493 0,371 

ˉ 1662 0,160 0,583 0,448 

ˉ 740 0,160 0,523 0,385 

ˉ 673 0,167 0,594 0,358 

ˉ 1850 0,160 0,487 0,362 

ˉ 912 0,277 0,560 0,450 

 

ɸʥʘʣʽʟ ʤʽʥʽʤʘʣʴʥʠʭ ʽ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ ʧʦʢʘʟʘʚ 

ʟʥʘʯʥʽ ʢʦʣʠʚʘʥʥʷ ʤʽʞ ʛʝʥʦʪʠʧʘʤʠ. ʄʽʥʽʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʥʘʩʽʥʥʷ 

ʟʤʽʥʶʚʘʣʠʩʷ  ʚʽʜ  0,110  ʪ/ʛʘ  ʫ  ʩʝʣʝʢʮʽʡʥʦʛʦ  ʟʨʘʟʢʘ  ˉ 1618 ʜʦ 0,277 ʪ/ʛʘ ʫ 

ˉ 912, ʪʦʜʽ ʷʢ ʤʘʢʩʠʤʘʣʴʥʽ ï ʚʽʜ 0,243 ʪ/ʛʘ ʫ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪʫ 

ɼʨʦʛʦʙʠʯʘʥʢʘ ʜʦ 0,594 ʪ/ʛʘ ʫ ʟʨʘʟʢʘ ˉ 673. ʊʘʢʠʡ ʨʦʟʤʘʭ ʩʚʽʜʯʠʪʴ ʧʨʦ 
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ʚʠʟʥʘʯʘʣʴʥʠʡ ʚʧʣʠʚ ʛʽʜʨʦʪʝʨʤʽʯʥʠʭ ʫʤʦʚ ʨʦʢʽʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʥʘʩʽʥʥʻʚʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. 

ʉʝʨʝʜʥʷ ʫʨʦʞʘʡʥʽʩʪʴ ʥʘʩʽʥʥʷ ʟʘ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʴ ʚʘʨʽʶʚʘʣʘ ʚ ʤʝʞʘʭ 

0,208ï0,450 ʪ/ʛʘ. ʅʘʡʚʠʱʽ ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʩʬʦʨʤʫʚʘʣʠ ʩʝʣʝʢʮʽʡʥʽ ʟʨʘʟʢʠ 

ˉ 912, ˉ 1662 ʪʘ ˉ 1849, ʪʦʜʽ ʷʢ ʟʨʘʟʢʠ ˉ 1618 ʽ ˉ 1526 ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ 

ʥʠʞʯʠʤ ʨʽʚʥʝʤ ʨʝʘʣʽʟʘʮʽʾ ʥʘʩʽʥʥʻʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ɿʥʘʯʥʠʡ ʨʦʟʤʘʭ ʤʽʞ ʤʽʥʽʤʘʣʴʥʠʤʠ ʪʘ ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ 

ʫʨʦʞʘʡʥʦʩʪʽ ʫ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ˉ 673, ˉ 740 ʽ ˉ 1662 ʚʢʘʟʫʻ ʥʘ ʾʭ ʚʠʩʦʢʫ 

ʨʝʘʢʮʽʶ ʥʘ ʟʤʽʥʫ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ, ʱʦ ʟʫʤʦʚʠʣʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʜʘʣʴʰʦʾ 

ʦʮʽʥʢʠ ʧʘʨʘʤʝʪʨʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʧʣʘʩʪʠʯʥʦʩʪʽ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʚʨʦʞʘʡʥʦʩʪʽ 

ʥʘʩʽʥʥʷ. ʇʘʨʘʤʝʪʨʠ ʩʪʨʝʩʦʩʪʽʡʢʦʩʪʽ, ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʽ ʪʘ ʩʝʣʝʢʮʽʡʥʦʾ ʮʽʥʥʦʩʪʽ 

ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 5.6. 

ʊʘʙʣʠʮʷ 5.6. 

ʇʘʨʘʤʝʪʨʠ ʩʪʨʝʩʦʩʪʽʡʢʦʩʪʽ, ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʽ ʪʘ ʩʝʣʝʢʮʽʡʥʦʾ 

ʮʽʥʥʦʩʪʽ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ (2016ï2020 ʨʨ.) 

ʉʝʣʝʢʮʽʡʥʽ ʟʨʘʟʢʠ ʋ2-ʋ1 (ʋ1+ʋ2) / 2 ů V, % Hom Sc 

ɼʨʦʛʦʙʠʯʘʥʢʘ ï St -0,079 0,204 0,036 17,5 15,5 0,67 

ˉ 1521 -0,115 0,315 0,056 17,8 10,2 0,69 

ˉ 1660 -0,274 0,354 0,111 31,8 4,2 0,44 

ˉ 1526   -0,146 0,253 0,057 21,2 9,6 0,55 

ˉ 1847   -0,133 0,334 0,055 16,8 9,8 0,67 

ˉ 1618   -0,190 0,205 0,079 34,9 5,9 0,37 

ˉ 1848  -0,190 0,335 0,086 25,6 5,6 0,56 

ˉ 739   -0,340 0,340 0,138 35,2 3,5 0,33 

ˉ 1849   -0,328 0,354 0,067 16,2 7,8 0,37 

ˉ 902   -0,205 0,336 0,087 26,1 6,6 0,53 

ˉ 1851   -0,253 0,367 0,095 25,6 5,1 0,49 

ˉ 1662   -0,423 0,372 0,105 23,4 4,8 0,27 

ˉ 740   -0,363 0,342 0,149 38,7 3,8 0,31 

ˉ 673  -0,427 0,381 0,184 51,3 2,7 0,28 

ˉ 1850   -0,327 0,323 0,124 34,3 1,3 0,33 

ˉ 912   -0,283 0,419 0,110 24,4 5,3 0,49 
ʇʨʠʤʽʪʢʘ: ʋïʋ  ï ʧʦʢʘʟʥʠʢ ʩʪʨʝʩʦʩʪʽʡʢʦʩʪʽ; (ʋ +ʋ )/2 ï ʛʝʥʝʪʠʯʥʘ ʛʥʫʯʢʽʩʪʴ; ů ï ʩʪʘʥʜʘʨʪʥʝ 

ʚʽʜʭʠʣʝʥʥʷ; V ï ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ, %; Hom ï ʛʦʤʝʦʩʪʘʪʠʯʥʽʩʪʴ; Sc ï ʩʝʣʝʢʮʽʡʥʘ ʮʽʥʥʽʩʪʴ ʛʝʥʦʪʠʧʫ. 

 

ʆʮʽʥʢʘ ʘʜʘʧʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʘʩʚʽʜʯʠʣʘ, ʱʦ ʥʘʡʚʠʱʫ ʩʪʽʡʢʽʩʪʴ ʜʦ 

ʩʪʨʝʩʦʚʠʭ ʫʤʦʚ (ʥʘʡʤʝʥʰʝ ʟʥʘʯʝʥʥʷ ʋïʋ ) ʤʘʣʠ ʩʪʘʥʜʘʨʪ ɼʨʦʛʦʙʠʯʘʥʢʘ, ʘ 
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ʪʘʢʦʞ ʩʝʣʝʢʮʽʡʥʽ ʟʨʘʟʢʠ ˉ 1521, ˉ 1847 ʽ ˉ 1526, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʥʦʩʥʦ 

ʩʪʘʙʽʣʴʥʫ ʨʝʘʣʽʟʘʮʽʶ ʫʨʦʞʘʡʥʦʩʪʽ ʥʘʩʽʥʥʷ ʫ ʢʦʥʪʨʘʩʪʥʠʭ ʟʘ ʧʦʛʦʜʥʠʤʠ 

ʫʤʦʚʘʤʠ ʨʦʢʘʭ. 

ɻʝʥʝʪʠʯʥʘ ʛʥʫʯʢʽʩʪʴ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʝʨʝʜʥʶ ʫʨʦʞʘʡʥʽʩʪʴ ʫ 

ʩʧʨʠʷʪʣʠʚʠʭ ʽ ʩʪʨʝʩʦʚʠʭ ʫʤʦʚʘʭ, ʙʫʣʘ ʤʘʢʩʠʤʘʣʴʥʦʶ ʫ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ 

ˉ 912, ˉ 673 ʽ ˉ 1662, ʱʦ ʚʢʘʟʫʻ ʥʘ ʾʭ ʚʠʩʦʢʠʡ ʧʦʪʝʥʮʽʘʣ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʘ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ. 

ɿʘ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʝʬʽʮʽʻʥʪʘ ʚʘʨʽʘʮʽʾ ʪʘ ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʽ ʚʩʪʘʥʦʚʣʝʥʦ 

ʽʩʪʦʪʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʛʝʥʦʪʠʧʘʤʠ. ʅʘʡʤʝʥʰʫ ʤʽʥʣʠʚʽʩʪʴ ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ 

ʥʘʡʚʠʱʫ ʛʦʤʝʦʩʪʘʪʠʯʥʽʩʪʴ ʚʠʷʚʣʝʥʦ ʫ ʩʪʘʥʜʘʨʪʫ ɼʨʦʛʦʙʠʯʘʥʢʘ, ʘ ʪʘʢʦʞ ʫ 

ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ˉ 1521 ʽ ˉ 1847. ɺʦʜʥʦʯʘʩ ʟʨʘʟʢʠ ˉ 673, ˉ 740, ˉ 739 ʽ 

ˉ 1850 ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʚʠʩʦʢʦʶ ʚʘʨʽʘʙʝʣʴʥʽʩʪʶ ʪʘ ʥʠʟʴʢʦʶ 

ʛʦʤʝʦʩʪʘʪʠʯʥʽʩʪʶ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʽ ʦʙʤʝʞʝʥʫ 

ʘʜʘʧʪʠʚʥʽʩʪʴ ʜʦ ʫʤʦʚ ʇʝʨʝʜʢʘʨʧʘʪʪʷ. 

ʂʦʤʧʣʝʢʩʥʘ ʦʮʽʥʢʘ ʩʝʣʝʢʮʽʡʥʦʾ ʮʽʥʥʦʩʪʽ (Sc), ʷʢʘ ʧʦʻʜʥʫʻ ʨʽʚʝʥʴ 

ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ ʘʜʘʧʪʠʚʥʫ ʟʜʘʪʥʽʩʪʴ ʛʝʥʦʪʠʧʫ, ʜʘʣʘ ʟʤʦʛʫ ʚʠʜʽʣʠʪʠ ʥʘʡʙʽʣʴʰ 

ʧʝʨʩʧʝʢʪʠʚʥʽ ʟʨʘʟʢʠ. ɺʠʱʦʶ ʩʝʣʝʢʮʽʡʥʦʶ ʮʽʥʥʽʩʪʶ ʚʽʜʟʥʘʯʘʣʠʩʷ ʩʪʘʥʜʘʨʪ 

ɼʨʦʛʦʙʠʯʘʥʢʘ ʪʘ ʩʝʣʝʢʮʽʡʥʽ ʟʨʘʟʢʠ ˉ 1521, ˉ 1526, ˉ 902, ˉ 1847 ʽ ˉ 1848. 

ɽʢʦʣʦʛʽʯʥʫ ʧʣʘʩʪʠʯʥʽʩʪʴ ʽ ʩʪʘʙʽʣʴʥʽʩʪʴ ʫʨʦʞʘʡʥʦʩʪʽ ʥʘʩʽʥʥʷ ʜʦʜʘʪʢʦʚʦ 

ʦʮʽʥʶʚʘʣʠ ʟʘ ʢʦʝʬʽʮʽʻʥʪʦʤ ʨʝʛʨʝʩʽʾ (b ) ʪʘ ʚʘʨʽʘʥʩʦʶ ʩʪʘʙʽʣʴʥʦʩʪʽ (S Į) [156, 

158, 162]. ʋʩʪʘʥʦʚʣʝʥʦ,  ʱʦ  ʧʽʜʚʠʱʝʥʘ  ʧʣʘʩʪʠʯʥʽʩʪʴ  (b  > 1)  ʫ  ʩʝʣʝʢʮʽʡʥʠʭ  

ʟʨʘʟʢʽʚ ˉ 673, ˉ 740 ʽ ˉ 1662 ʩʫʧʨʦʚʦʜʞʫʚʘʣʘʩʷ ʟʥʠʞʝʥʥʷʤ ʩʪʨʝʩʦʩʪʽʡʢʦʩʪʽ, 

ʱʦ ʦʙʤʝʞʫʻ ʾʭ ʩʪʘʙʽʣʴʥʽʩʪʴ ʫ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘʭ. ʅʘʡʙʽʣʴʰ ʩʪʘʙʽʣʴʥʠʤʠ 

ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʩʪʽʡʢʠʤʠ ʟʘ ʫʨʦʞʘʡʥʽʩʪʶ ʥʘʩʽʥʥʷ ʙʫʣʠ ʩʝʣʝʢʮʽʡʥʽ ʟʨʘʟʢʠ ˉ 

1618, ˉ 1848, ˉ 902 ʽ ˉ 1851, ʜʣʷ ʷʢʠʭ ʟʥʘʯʝʥʥʷ b  ʙʫʣʠ ʙʣʠʟʴʢʠʤʠ ʜʦ 1, ʘ 

ʧʦʢʘʟʥʠʢʠ S Į ï ʤʽʥʽʤʘʣʴʥʠʤʠ. 

ɼʣʷ ʫʟʘʛʘʣʴʥʝʥʦʾ ʦʮʽʥʢʠ ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʧʨʦʚʝʜʝʥʦ 

ʨʘʥʞʫʚʘʥʥʷ ʛʝʥʦʪʠʧʽʚ ʟʘ ʢʦʝʬʽʮʽʻʥʪʦʤ ʨʝʛʨʝʩʽʾ, ʚʘʨʽʘʥʩʦʶ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ 

ʛʝʥʦʪʠʧʦʚʠʤ ʝʬʝʢʪʦʤ. ʉʫʤʘ ʨʘʥʛʽʚ ʚʠʢʦʨʠʩʪʘʥʘ ʷʢ ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ 

ʝʢʦʣʦʛʽʯʥʦʾ ʘʜʘʧʪʠʚʥʦʩʪʽ [154, 160]. ʅʘʡʚʠʱʠʡ ʘʜʘʧʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ ʟʘ 



149 

 

ʫʨʦʞʘʡʥʽʩʪʶ ʥʘʩʽʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ˉ 1618, ˉ 1848, ˉ 

739, ˉ 902 ʽ ˉ 740. ʈʝʟʫʣʴʪʘʪʠ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʛʝʥʦʪʠʧʦʚʦʛʦ ʝʬʝʢʪʫ, 

ʩʪʘʙʽʣʴʥʦʩʪʽ, ʧʣʘʩʪʠʯʥʦʩʪʽ ʪʘ ʢʦʝʬʽʮʽʻʥʪʘ ʘʛʨʦʥʦʤʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʥʘʚʝʜʝʥʦ 

ʚ ʪʘʙʣ. 5.7. 

ʊʘʙʣʠʮʷ 5.7. 

ɻʝʥʦʪʠʧʦʚʠʡ ʝʬʝʢʪ, ʝʢʦʣʦʛʽʯʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ, ʧʣʘʩʪʠʯʥʽʩʪʴ ʪʘ 

ʘʛʨʦʥʦʤʽʯʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘ 

ʫʨʦʞʘʡʥʽʩʪʶ ʥʘʩʽʥʥʷ (2016ï2020 ʨʨ.) 

ʉʝʣʝʢʮʽʡʥʠʡ ʟʨʘʟʦʢ Ei ʨʘʥʛ Si
2 ʨʘʥʛ bi ʨʘʥʛ ʉʫʤʘ 

ʨʘʥʛʽʚ 

As 

ɼʨʦʛʦʙʠʯʘʥʢʘ ï St -0,133 1 0,0033 3 0,85 2 6 82,5 

ˉ 1521 -0,027 1 0,0006 1 0,56 3 5 82,2 

ˉ 1660 0,007 2 0,0097 3 1,15 2 7 68,2 

ˉ 1526   -0,073 1 0,0020 2 0,41 3 6 78,8 

ˉ 1847   -0,017 1 0,0023 2 0,44 3 6 83,2 

ˉ 1618   -0,116 1 0,0004 1 0,88 2 4 65,1 

ˉ 1848  -0,005 1 0,0009 1 0,88 2 4 74,4 

ˉ 739   0,050 2 0,0008 1 1,44 1 4 64,8 

ˉ 1849   0,070 3 0,0014 2 1,41 1 6 83,8 

ˉ 902   -0,009 1 0,0007 1 0,88 2 4 73,9 

ˉ 1851   0,030 2 0,0004 1 1,00 2 5 74,4 

ˉ 1662   0,107 3 0,0089 3 1,59 1 7 76,6 

ˉ 740   0,044 2 0,0002 1 1,62 1 4 61,3 

ˉ 673  0,017 2 0,0059 3 1,85 1 6 48,7 

ˉ 1850   0,021 2 0,0022 2 1,32 1 5 65,7 

ˉ 912   0,109 3 0,0005 1 1,18 2 6 75,6 
ʇʨʠʤʽʪʢʘ: E ï ʛʝʥʦʪʠʧʦʚʠʡ ʝʬʝʢʪ; SĮ ï ʚʘʨʽʘʥʩʘ ʩʪʘʙʽʣʴʥʦʩʪʽ; b ï ʢʦʝʬʽʮʽʻʥʪ ʝʢʦʣʦʛʽʯʥʦʾ 

ʧʣʘʩʪʠʯʥʦʩʪʽ; As ï ʢʦʝʬʽʮʽʻʥʪ ʘʛʨʦʥʦʤʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ. 

 

ɺʩʪʘʥʦʚʣʝʥʦ,  ʱʦ  ʢʦʝʬʽʮʽʻʥʪ ʘʛʨʦʥʦʤʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʝʨʝʚʠʱʫʚʘʚ 

70 % ʫ ʩʪʘʥʜʘʨʪʫ ɼʨʦʛʦʙʠʯʘʥʢʘ ʪʘ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ˉ 1521, ˉ 1526, ˉ 

1847, ˉ 1848, ˉ 1849, ˉ 902, ˉ 1851, ˉ 1662 ʽ ˉ 912, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭ 

ʚʠʩʦʢʫ ʛʦʩʧʦʜʘʨʩʴʢʫ ʮʽʥʥʽʩʪʴ ʽ ʧʨʠʜʘʪʥʽʩʪʴ ʜʦ ʚʠʨʦʙʥʠʯʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ɺʠʩʦʢʝ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʜʘʪʥʽʩʪʴ ʛʝʥʦʪʠʧʽʚ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʚʽʜʥʦʩʥʦ ʩʪʘʙʽʣʴʥʠʡ ʨʽʚʝʥʴ ʥʘʩʽʥʥʻʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʘ ʨʽʟʥʠʭ 

ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʻ ʧʨʠʥʮʠʧʦʚʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʟʦʥʠ 

ʇʝʨʝʜʢʘʨʧʘʪʪʷ ʟ ʤʽʥʣʠʚʠʤ ʛʽʜʨʦʪʝʨʤʽʯʥʠʤ ʨʝʞʠʤʦʤ. ʊʘʢʽ ʟʨʘʟʢʠ ʧʦʻʜʥʫʶʪʴ 
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ʜʦʩʪʘʪʥʽʡ ʧʦʪʝʥʮʽʘʣ ʫʨʦʞʘʡʥʦʩʪʽ ʟ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʤʽʞʨʽʯʥʦʾ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ, 

ʱʦ ʟʤʝʥʰʫʻ ʨʠʟʠʢʠ ʢʦʣʠʚʘʥʥʷ ʚʘʣʦʚʦʛʦ ʟʙʦʨʫ ʥʘʩʽʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ. 

ʉʪʘʙʽʣʴʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʘʟʥʘʯʝʥʠʭ ʛʝʥʦʪʠʧʽʚ 

ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʽ ʪʘ ʧʦʤʽʨʥʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ 

ʚʘʨʽʘʮʽʾ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʾʭ ʝʢʦʣʦʛʽʯʥʫ ʧʣʘʩʪʠʯʥʽʩʪʴ. ʆʩʦʙʣʠʚʦ ʮʽʥʥʠʤʠ ʻ 

ʟʨʘʟʢʠ, ʷʢʽ ʧʦʻʜʥʫʶʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʘʛʨʦʥʦʤʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʟ 

ʧʽʜʚʠʱʝʥʦʶ ʩʝʨʝʜʥʴʦʶ ʚʨʦʞʘʡʥʽʩʪʶ, ʦʩʢʽʣʴʢʠ ʪʘʢʘ ʢʦʤʙʽʥʘʮʽʷ ʟʘʙʝʟʧʝʯʫʻ 

ʥʘʜʽʡʥʽʩʪʴ ʥʘʩʽʥʥʠʮʴʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʷʶʪʴ 

ʚʠʜʽʣʠʪʠ ʘʜʘʧʪʦʚʘʥʽ ʪʘ ʩʝʣʝʢʮʽʡʥʦ ʮʽʥʥʽ ʛʝʥʦʪʠʧʠ, ʧʨʠʜʘʪʥʽ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʟʘʣʫʯʝʥʥʷ ʜʦ ʧʨʦʛʨʘʤ ʩʪʚʦʨʝʥʥʷ ʩʪʘʙʽʣʴʥʠʭ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʩʦʨʪʽʚ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʜʣʷ ʫʤʦʚ ʇʝʨʝʜʢʘʨʧʘʪʪʷ. 

 

5.4. ʄʦʜʝʣʴ ʩʦʨʪʫ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʜʣʷ ʫʤʦʚ ʇʝʨʝʜʢʘʨʧʘʪʪʷ 

 

ʄʦʜʝʣʴ ʩʦʨʪʫ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʘ 

ʩʠʩʪʝʤʘ ʢʽʣʴʢʽʩʥʠʭ ʽ ʷʢʽʩʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʦʧʪʠʤʘʣʴʥʝ 

ʧʦʻʜʥʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʢʦʨʤʦʚʦʾ ʮʽʥʥʦʩʪʽ ʪʘ ʘʜʘʧʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʛʝʥʦʪʠʧʫ ʚ ʢʦʥʢʨʝʪʥʠʭ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ. ɿʘ ʩʚʦʾʤ ʟʤʽʩʪʦʤ ʮʝ 

ʧʦʥʷʪʪʷ ʙʣʠʟʴʢʝ ʜʦ ʢʣʘʩʠʯʥʦʾ ʢʦʥʮʝʧʮʽʾ ʽʜʝʦʪʠʧʫ, ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ C. M. 

Donald, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʬʦʨʤʫʚʘʥʥʷ ʤʦʜʝʣʴʥʦʛʦ ʪʠʧʫ ʨʦʩʣʠʥʠ ʟ ʦʧʪʠʤʘʣʴʥʠʤ 

ʧʦʻʜʥʘʥʥʷʤ ʦʟʥʘʢ ʜʣʷ ʧʝʚʥʠʭ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ [215]. ʉʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ 

ʩʦʨʪʫ ʻ ʟʘʚʝʨʰʘʣʴʥʠʤ ʝʪʘʧʦʤ ʩʝʣʝʢʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʭʽʜ 

ʚʽʜ ʧʦʨʽʚʥʷʣʴʥʦʾ ʦʮʽʥʢʠ ʦʢʨʝʤʠʭ ʟʨʘʟʢʽʚ ʜʦ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʢʦʥʩʪʨʫʶʚʘʥʥʷ 

ʩʦʨʪʫ ʟ ʧʨʦʛʥʦʟʦʚʘʥʠʤʠ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʮʽʥʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ʋ ʩʫʯʘʩʥʽʡ ʩʝʣʝʢʮʽʾ ʤʦʜʝʣʴ ʩʦʨʪʫ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʥʘʫʢʦʚʦ 

ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʧʨʦʛʥʦʟ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʦʻʜʥʘʥʥʷ ʦʟʥʘʢ, ʟʜʘʪʥʠʭ ʟʘʙʝʟʧʝʯʠʪʠ 

ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʩʪʘʙʽʣʴʥʽʩʪʴ ʟʘ ʤʽʥʣʠʚʠʭ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ. ʊʘʢʠʡ 

ʧʽʜʭʽʜ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʨʦʟʚʠʪʢʦʤ ʽʜʝʦʪʠʧʥʦʾ ʢʦʥʮʝʧʮʽʾ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʤʦʜʝʣʝʡ, ʱʦ ʽʥʪʝʛʨʫʶʪʴ ʧʘʨʘʤʝʪʨʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʝʢʦʣʦʛʽʯʥʦʾ ʧʣʘʩʪʠʯʥʦʩʪʽ 

ʡ ʨʝʘʢʮʽʾ ʛʝʥʦʪʠʧʫ ʥʘ ʬʘʢʪʦʨʠ ʩʝʨʝʜʦʚʠʱʘ [216ï218]. ʉʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʜʦ 
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ʬʦʨʤʫʚʘʥʥʷ ʤʦʜʝʣʝʡ ʩʦʨʪʽʚ ʧʝʨʝʜʙʘʯʘʶʪʴ ʧʦʻʜʥʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʽʟ ʤʝʪʦʜʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʪʘ ʧʨʦʮʝʩʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʮʽʣʴʦʚʽ ʧʘʨʘʤʝʪʨʠ ʦʟʥʘʢ, ʥʘʡʙʽʣʴʰ 

ʟʥʘʯʫʱʠʭ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʛʽʦʥʫ ʚʠʨʦʱʫʚʘʥʥʷ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʭʽʜ ʚʽʜ 

ʝʤʧʽʨʠʯʥʦʛʦ ʜʦʙʦʨʫ ʜʦ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ 

ʦʩʥʦʚʽ ʢʽʣʴʢʽʩʥʠʭ ʢʨʠʪʝʨʽʾʚ. 

ɺ ʫʢʨʘʾʥʩʴʢʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʦʜʽʙʥʠʡ ʧʽʜʭʽʜ ʨʝʘʣʽʟʦʚʘʥʦ ʧʨʠ ʨʦʟʨʦʙʮʽ 

ʨʝʛʽʦʥʘʣʴʥʠʭ ʤʦʜʝʣʝʡ ʩʦʨʪʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ 

ʧʨʘʢʪʠʯʥʫ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʝʡ ʷʢ ʽʥʩʪʨʫʤʝʥʪʫ ʩʝʣʝʢʮʽʾ ʚ 

ʢʦʥʢʨʝʪʥʠʭ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ [219]. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ 

ʬʦʨʤʫʚʘʥʥʷ ʤʦʜʝʣʽ ʩʦʨʪʫ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʻ ʣʦʛʽʯʥʠʤ ʧʨʦʜʦʚʞʝʥʥʷʤ 

ʽʥʪʝʛʨʘʮʽʾ ʢʣʘʩʠʯʥʠʭ ʩʝʣʝʢʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʽʟ ʩʫʯʘʩʥʠʤʠ ʧʽʜʭʦʜʘʤʠ 

ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ. 

ɺ ʫʤʦʚʘʭ ʇʝʨʝʜʢʘʨʧʘʪʪʷ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʽʜʚʠʱʝʥʦʶ 

ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʽʩʪʶ, ʟʥʘʯʥʦʶ ʤʽʞʨʽʯʥʦʶ ʤʽʥʣʠʚʽʩʪʶ ʛʽʜʨʦʪʝʨʤʽʯʥʦʛʦ 

ʨʝʞʠʤʫ ʪʘ ʪʨʠʚʘʣʠʤ ʚʝʛʝʪʘʮʽʡʥʠʤ ʧʝʨʽʦʜʦʤ, ʤʦʜʝʣʴ ʩʦʨʪʫ ʧʦʚʠʥʥʘ 

ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʥʝ ʣʠʰʝ ʥʘ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ, ʘ ʡ ʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʬʦʨʤʫʚʘʥʥʷ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʥʘʜʽʡʥʫ ʥʘʩʽʥʥʻʚʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 

ɺʠʨʽʰʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʟʜʘʪʥʽʩʪʴ ʛʝʥʦʪʠʧʫ ʧʽʜʪʨʠʤʫʚʘʪʠ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʝʨʰʦʛʦ ʫʢʦʩʫ ʡ ʦʪʘʚʠ ʟʘ ʤʽʥʣʠʚʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚ, ʱʦ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʝʢʦʣʦʛʽʯʥʦʾ ʧʣʘʩʪʠʯʥʦʩʪʽ, 

ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʽ ʪʘ ʘʛʨʦʥʦʤʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ. ʂʨʽʤ ʪʦʛʦ, ʚʘʞʣʠʚʦʶ 

ʩʢʣʘʜʦʚʦʶ ʤʦʜʝʣʽ ʻ ʦʧʪʠʤʘʣʴʥʝ ʧʦʻʜʥʘʥʥʷ ʪʝʤʧʽʚ ʚʝʩʥʷʥʦʛʦ ʚʽʜʨʦʩʪʘʥʥʷ, 

ʦʙʣʠʩʪʚʣʝʥʦʩʪʽ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʢʫʱʝʥʥʷ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʷʢ ʢʦʨʤʦʚʫ 

ʮʽʥʥʽʩʪʴ, ʪʘʢ ʽ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʪʨʘʚʦʩʪʦʶ. ɿ ʦʛʣʷʜʫ ʥʘ ʧʦʪʨʝʙʠ 

ʥʘʩʽʥʥʠʮʪʚʘ, ʤʦʜʝʣʴ ʧʦʚʠʥʥʘ ʧʝʨʝʜʙʘʯʘʪʠ ʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʥʘʩʽʥʥʻʚʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʩʪʘʙʽʣʴʥʫ ʤʘʩʫ 1000 ʥʘʩʽʥʠʥ ʷʢ ʧʦʢʘʟʥʠʢ ʚʽʜʪʚʦʨʶʚʘʣʴʥʦʾ 

ʟʜʘʪʥʦʩʪʽ ʩʦʨʪʫ. 

ʈʦʟʨʦʙʢʘ ʤʦʜʝʣʽ ʩʦʨʪʫ ʚ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʘʟʫʻʪʴʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ 

ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʟʘ ʫʨʦʞʘʡʥʽʩʪʶ ʟʝʣʝʥʦʾ ʤʘʩʠ, ʩʫʭʦʾ 
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ʨʝʯʦʚʠʥʠ ʪʘ ʥʘʩʽʥʥʷ, ʘ ʪʘʢʦʞ ʥʘ ʫʟʘʛʘʣʴʥʝʥʥʽ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʘ 

ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʚʦʩʪʦʶ. ʎʝ ʜʦʟʚʦʣʠʣʦ ʚʠʟʥʘʯʠʪʠ ʮʽʣʴʦʚʽ 

ʧʘʨʘʤʝʪʨʠ ʦʩʥʦʚʥʠʭ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʦʟʥʘʢ ʽ ʩʬʦʨʤʫʚʘʪʠ ʦʨʽʻʥʪʠʨʠ ʜʣʷ 

ʜʦʙʦʨʫ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤ ʟʽ 

ʩʪʚʦʨʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʩʪʽʡʢʠʭ ʩʦʨʪʽʚ ʜʣʷ ʫʤʦʚ ʇʝʨʝʜʢʘʨʧʘʪʪʷ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʤʦʜʝʣʴ ʩʦʨʪʫ ʚʠʩʪʫʧʘʻ ʽʥʪʝʛʨʘʣʴʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ 

ʚʦʜʥʦʯʘʩ ʤʝʪʦʜʦʣʦʛʽʯʥʦʶ ʦʩʥʦʚʦʶ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʩʝʣʝʢʮʽʡʥʦʛʦ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʪʘ ʘʜʘʧʪʠʚʥʠʭ ʛʝʥʦʪʠʧʽʚ ʛʨʷʩʪʠʮʽ 

ʟʙʽʨʥʦʾ. 

ʇʽʜˇʨʫʥʪʷʤ ʜʣʷ ʫʪʦʯʥʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ ʩʣʫʛʫʚʘʣʠ ʨʝʟʫʣʴʪʘʪʠ 

ʢʦʥʢʫʨʩʥʦʛʦ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ ʪʘ ʧʦʨʽʚʥʷʣʴʥʘ ʦʮʽʥʢʘ ʟʽ ʩʪʘʥʜʘʨʪʦʤ. ɿʘ 

ʜʚʦʨʽʯʥʠʤʠ ʜʘʥʠʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʩʽʥʦʢʽʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ (ʜʚʘ ʫʢʦʩʠ) 

ʩʝʣʝʢʮʽʡʥʠʡ ʟʨʘʟʦʢ ˉ 902 ʽʩʪʦʪʥʦ ʧʝʨʝʚʠʱʫʚʘʚ ʩʦʨʪ-ʩʪʘʥʜʘʨʪ ɹʦʡʢʽʚʯʘʥʢʘ ʟʘ 

ʚʨʦʞʘʡʥʽʩʪʶ ʟʝʣʝʥʦʾ ʤʘʩʠ (58,4 ʪ/ʛʘ), ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ (14,06 ʪ/ʛʘ) ʪʘ ʥʘʩʽʥʥʷ 

(0,513 ʪ/ʛʘ), ʽʟ ʧʨʠʨʦʩʪʦʤ ʚʽʜʧʦʚʽʜʥʦ +10,0; +1,42 ʽ +0,042 ʪ/ʛʘ (ʪʘʙʣ. 5.8). ɿʘ 

ʧʘʩʦʚʠʱʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ (ʧôʷʪʴ ʮʠʢʣʽʚ) ʮʝʡ ʟʨʘʟʦʢ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʚ 

ʥʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ ï 46,83 ʪ/ʛʘ, ʱʦ ʥʘ 1,64 ʪ/ʛʘ (3,6 %) 

ʧʝʨʝʚʠʱʫʚʘʣʦ ʩʪʘʥʜʘʨʪ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʜʘʪʥʽʩʪʴ ʜʘʥʦʛʦ ʛʝʥʦʪʠʧʫ 

ʧʦʻʜʥʫʚʘʪʠ ʚʠʩʦʢʫ ʢʦʨʤʦʚʫ ʪʘ ʥʘʩʽʥʥʻʚʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽʟ ʜʦʩʪʘʪʥʴʦʶ 

ʝʢʦʣʦʛʽʯʥʦʶ ʘʜʘʧʪʠʚʥʽʩʪʶ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʜʦ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʤʦʜʝʣʽ 

ʩʦʨʪʫ. ɺʘʞʣʠʚʦ, ʱʦ ʧʝʨʝʚʘʛʘ ʟʨʘʟʢʘ ˉ 902 ʟʙʝʨʽʛʘʣʘʩʷ ʟʘ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʚʦʩʪʦʶ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʡʦʛʦ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʧʨʦʷʚʫ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʦʟʥʘʢ. ʊʘʢʘ ʨʝʘʢʮʽʷ ʛʝʥʦʪʠʧʫ ʧʽʜʪʚʝʨʜʞʫʻ 

ʜʦʮʽʣʴʥʽʩʪʴ ʦʨʽʻʥʪʘʮʽʾ ʤʦʜʝʣʽ ʩʦʨʪʫ ʥʘ ʧʦʻʜʥʘʥʥʷ ʽʥʪʝʥʩʠʚʥʦʛʦ ʚʝʩʥʷʥʦʛʦ 

ʨʦʩʪʫ ʟ ʚʠʩʦʢʦʶ ʚʽʜʥʦʚʥʦʶ ʟʜʘʪʥʽʩʪʶ ʧʽʩʣʷ ʩʢʦʰʫʚʘʥʥʷ. 

ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʦʨʽʻʥʪʦʚʥʽ ʮʽʣʴʦʚʽ 

ʧʘʨʘʤʝʪʨʠ ʤʦʜʝʣʽ ʩʦʨʪʫ: ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ ʥʝ ʤʝʥʰʝ 55ï60 ʪ/ʛʘ ʟʘ 

ʩʽʥʦʢʽʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ï ʧʦʥʘʜ 13,5ï14,0 ʪ/ʛʘ, ʥʘʩʽʥʥʷ ï ʥʘ 

ʨʽʚʥʽ ʥʝ ʥʠʞʯʝ 0,50 ʪ/ʛʘ. ɺʦʜʥʦʯʘʩ ʤʦʜʝʣʴ ʧʦʚʠʥʥʘ ʧʝʨʝʜʙʘʯʘʪʠ ʚʠʩʦʢʫ 
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ʦʙʣʠʩʪʚʣʝʥʽʩʪʴ, ʽʥʪʝʥʩʠʚʥʝ ʢʫʱʝʥʥʷ, ʦʧʪʠʤʘʣʴʥʽ ʩʪʨʦʢʠ ʧʨʦʭʦʜʞʝʥʥʷ 

ʬʝʥʦʣʦʛʽʯʥʠʭ ʬʘʟ ʪʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʦʩʥʦʚʥʠʭ ʘʙʽʦʪʠʯʥʠʭ ʽ ʙʽʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ. 

ʇʦʻʜʥʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʬʦʨʤʫʻ ʮʽʣʽʩʥʠʡ ʦʙʨʘʟ ʘʜʘʧʪʠʚʥʦʛʦ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʦʨʪʫ, ʟʜʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʩʪʘʙʽʣʴʥʫ ʨʝʘʣʽʟʘʮʽʶ 

ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚ ʫʤʦʚʘʭ ʤʽʥʣʠʚʦʛʦ ʢʣʽʤʘʪʫ ʨʝʛʽʦʥʫ. 

 ʉʬʦʨʤʦʚʘʥʘ ʤʦʜʝʣʴ ʩʦʨʪʫ ʚʠʩʪʫʧʘʻ ʥʝ ʣʠʰʝ ʫʟʘʛʘʣʴʥʝʥʥʷʤ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʘ ʡ ʩʪʨʘʪʝʛʽʯʥʠʤ ʦʨʽʻʥʪʠʨʦʤ ʜʣʷ ʧʦʜʘʣʴʰʦʾ 

ʩʝʣʝʢʮʽʡʥʦʾ ʨʦʙʦʪʠ ʟʽ ʩʪʚʦʨʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʭ ʩʦʨʪʽʚ ʛʨʷʩʪʠʮʽ 

ʟʙʽʨʥʦʾ. 

ʊʘʙʣʠʮʷ 5.8. 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʚ ʢʦʥʢʫʨʩʥʦʤʫ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʽ 

(ʩʝʨʝʜʥʻ ʟʘ 2022-2023 ʨʨ.) 

ʉʝʣʝʢʮʽʡʥʠʡ ʟʨʘʟʦʢ ɿʝʣʝʥʘ ʤʘʩʘ ʉʫʭʘ ʨʝʯʦʚʠʥʘ ʅʘʩʽʥʥʷ 

ʪùʛʘ Ñ ʜʦ 

St 

ʪùʛʘ Ñ ʜʦ 

St 

ʪùʛʘ Ñ ʜʦ 

St 

ʉʽʥʦʢʽʩʥʠʡ ʩʧʦʩʽʙ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ɹʦʡʢʽʚʯʘʥʢʘ -  St 48,4 - 12,64 - 0,471 - 
ˉ 902 58,4 +10 14,06 +1,42 0,513 +0,042 
ˉ 1835 54,3 +5,9 12,28 -0,36 0,465 -0,006 
ˉ 1839 44,3 -4,1 9,12 -3,52 0,274 -0,197 
ˉ 2105 45,9 -2,5 11,35 -1,29 0,494 +0,023 

ʅɯʈ0,5                      2022 

             2023 

2,3 

2,9 

 0,48 

0,56 

 0,033 

0,038 

 

ʇʘʩʦʚʠʱʥʠʡ ʩʧʦʩʽʙ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ɹʦʡʢʽʚʯʘʥʢʘ -  St 45,19 - 11,78 - - - 

ˉ 902 46,83 +1,64 10,77 -1,01 - - 
ˉ 1835 45,04 -0,15 11,18 -0,6 - - 
ˉ 1839 31,17 -14,02 6,47 -5,31 - - 
ˉ 2105 47,17 -1,98 11,97 +0,19 - - 

ʅɯʈ0,5                2022 

                            2023 

1,1 

1,4 

 0,39 

-0,26 

   

 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʢʦʥʢʫʨʩʥʦʛʦ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ ʜʦʟʚʦʣʷʶʪʴ 

ʚʠʦʢʨʝʤʠʪʠ ʩʝʣʝʢʮʽʡʥʠʡ ʟʨʘʟʦʢ ˉ 902 ʷʢ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʟʘ 

ʩʫʢʫʧʥʽʩʪʶ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʦʟʥʘʢ. ɺʽʥ ʧʦʻʜʥʫʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʢʦʨʤʦʚʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʽ ʩʪʘʙʽʣʴʥʦʶ ʥʘʩʽʥʥʻʚʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʪʘ ʧʨʠʜʘʪʥʽʩʪʶ ʜʦ 

ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʚʦʩʪʦʶ. ʉʠʩʪʝʤʘʪʠʯʥʝ ʧʝʨʝʚʠʱʝʥʥʷ 
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ʩʪʘʥʜʘʨʪʫ ʟʘ ʚʨʦʞʘʡʥʽʩʪʶ ʟʝʣʝʥʦʾ ʤʘʩʠ, ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʥʘʩʽʥʥʷ, ʘ ʪʘʢʦʞ 

ʧʦʟʠʪʠʚʥʘ ʨʝʘʢʮʽʷ ʟʘ ʩʽʥʦʢʽʩʥʦʛʦ ʡ ʧʘʩʦʚʠʱʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʨʝʘʣʽʟʘʮʽʾ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʮʴʦʛʦ ʟʨʘʟʢʘ ʚ ʫʤʦʚʘʭ 

ʇʝʨʝʜʢʘʨʧʘʪʪʷ. ɺʘʞʣʠʚʦ, ʱʦ ʧʝʨʝʚʘʛʘ ʛʝʥʦʪʠʧʫ ʧʨʦʷʚʣʷʣʘʩʷ ʥʝ ʦʜʥʦʨʘʟʦʚʦ, ʘ 

ʧʽʜʪʚʝʨʜʞʫʚʘʣʘʩʷ ʚʧʨʦʜʦʚʞ ʜʚʦʭ ʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʡʦʛʦ ʧʨʦʜʫʢʪʠʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʇʦʻʜʥʘʥʥʷ ʽʥʪʝʥʩʠʚʥʦʛʦ ʚʝʩʥʷʥʦʛʦ ʨʦʩʪʫ, 

ʚʠʩʦʢʦʾ ʧʽʩʣʷʫʢʽʩʥʦʾ ʚʽʜʥʦʚʥʦʾ ʟʜʘʪʥʦʩʪʽ ʪʘ ʜʦʩʪʘʪʥʴʦʾ ʥʘʩʽʥʥʻʚʦʾ ʚʽʜʜʘʯʽ 

ʚʠʟʥʘʯʘʻ ʡʦʛʦ ʷʢ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʚʠʭʽʜʥʠʡ ʤʘʪʝʨʽʘʣ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ 

ʩʝʣʝʢʮʽʡʥʠʡ ʟʨʘʟʦʢ ˉ 902 ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʙʘʟʦʚʠʡ ʛʝʥʦʪʠʧ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʤʦʜʝʣʽ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʩʦʨʪʫ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʪʘ ʷʢ ʢʣʶʯʦʚʠʡ 

ʜʦʥʦʨ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʡ ʘʜʘʧʪʠʚʥʦʩʪʽ ʫ ʧʦʜʘʣʴʰʽʡ ʩʝʣʝʢʮʽʡʥʽʡ ʨʦʙʦʪʽ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʫʟʘʛʘʣʴʥʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʩʬʦʨʤʦʚʘʥʦ ʤʦʜʝʣʴ 

ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʩʦʨʪʫ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ, ʫ ʷʢʽʡ ʮʽʣʴʦʚʽ ʧʘʨʘʤʝʪʨʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʪʘʥʦʚʣʷʪʴ: ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ ï 58,0 ʪ/ʛʘ, 

ʫʨʦʞʘʡʥʽʩʪʴ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ï 12,1 ʪ/ʛʘ, ʫʨʦʞʘʡʥʽʩʪʴ ʥʘʩʽʥʥʷ (ʟʘ ʩʪʘʥʜʘʨʪʥʦʾ 

ʚʦʣʦʛʦʩʪʽ 14 %) ï 0,55 ʪ/ʛʘ. ɺʠʟʥʘʯʝʥʽ ʧʦʢʘʟʥʠʢʠ ʚʽʜʦʙʨʘʞʘʶʪʴ ʥʝ ʣʠʰʝ 

ʜʦʩʷʛʥʫʪʠʡ ʨʽʚʝʥʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʘ ʡ ʦʨʽʻʥʪʠʨ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʩʝʣʝʢʮʽʡʥʦʛʦ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʛʝʥʦʪʠʧʽʚ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʛʽʦʥʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʚʠʨʦʱʫʚʘʥʥʷ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʮʽʣʴʦʚʽ ʧʘʨʘʤʝʪʨʠ ʧʦʻʜʥʫʶʪʴʩʷ ʟ ʧʽʜʚʠʱʝʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʢʦʨʤʫ (ʚʤʽʩʪ ʙʽʣʢʘ 12,1 %, ʟʥʠʞʝʥʥʷ ʢʣʽʪʢʦʚʠʥʠ ʜʦ 27,2 

%) ʪʘ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʘʜʘʧʪʠʚʥʦʩʪʽ (ʟʠʤʦʩʪʽʡʢʽʩʪʴ 9 ʙʘʣʽʚ, ʧʦʩʫʭʦʩʪʽʡʢʽʩʪʴ 8 

ʙʘʣʽʚ, ʩʪʽʡʢʽʩʪʴ ʜʦ ʚʠʣʷʛʘʥʥʷ ʡ ʦʙʩʠʧʘʥʥʷ 9 ʙʘʣʽʚ). ʊʘʢʘ ʩʠʩʪʝʤʘ ʢʨʠʪʝʨʽʾʚ 

ʟʘʙʝʟʧʝʯʫʻ ʛʘʨʤʦʥʽʡʥʝ ʧʦʻʜʥʘʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʽ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʨʪʫ, 

ʱʦ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤ ʜʣʷ ʩʫʯʘʩʥʦʾ ʩʝʣʝʢʮʽʾ ʢʦʨʤʦʚʠʭ ʢʫʣʴʪʫʨ. ʇʽʜʚʠʱʝʥʥʷ 

ʚʤʽʩʪʫ ʙʽʣʢʘ ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ ʟʤʝʥʰʝʥʥʽ ʢʣʽʪʢʦʚʠʥʠ ʩʧʨʠʷʻ ʟʨʦʩʪʘʥʥʶ 

ʧʦʞʠʚʥʦʾ ʮʽʥʥʦʩʪʽ ʢʦʨʤʫ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʪʚʘʨʠʥʥʠʮʪʚʽ. 

ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʘʜʘʧʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʽʥʽʤʽʟʫʻ ʨʠʟʠʢ ʚʪʨʘʪ ʫʨʦʞʘʶ 

ʚʥʘʩʣʽʜʦʢ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʽ ʧʽʜʚʠʱʫʻ ʥʘʜʽʡʥʽʩʪʴ ʩʦʨʪʫ ʫ 

ʚʠʨʦʙʥʠʮʪʚʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʤʦʜʝʣʴ ʧʦʻʜʥʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, 



155 

 

ʷʢʽʩʪʴ ʽ ʩʪʘʙʽʣʴʥʽʩʪʴ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʜʦ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʭ ʩʦʨʪʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ (ʪʘʙʣ. 5.9). 

ʊʘʙʣʠʮʷ 5.9. 

ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʦʜʝʣʽ ʨʘʥʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʛʨʷʩʪʠʮʽ 

ʟʙʽʨʥʦʾ 

 
ʇʘʨʘʤʝʪʨʠ ʤʦʜʝʣʽ ɿʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ 

ʽʩʥʫʶʯʝ  ʧʨʦʧʦʥʦʚʘʥʝ 

ʋʨʦʞʘʡʥʽʩʪʴ ʥʘʩʽʥʥʷ (ʟʘ ʩʪʘʥʜʘʨʪʥʦʾ 

ʚʦʣʦʛʦʩʪʽ 14 %), ʪ/ʛʘ  

0,49 0,55 

ʋʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ,  ʪ/ʛʘ  48,8 58,0 

ʋʨʦʞʘʡʥʽʩʪʴ (ʟʙʽʨ) ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ, ʪ/ʛʘ 11,1 12,1 

ɺʤʽʩʪ ʙʽʣʢʘ, %  9,2 12,1 

ɺʤʽʩʪ ʢʣʽʪʢʦʚʠʥʠ, %  28,5 27,2 

ʇʝʨʽʦʜ ʚʽʜ ʩʽʚʙʠ (ʚʽʜʥʦʚʣʝʥʥʷ ʚʝʩʥʷʥʦʾ 

ʚʝʛʝʪʘʮʽʾ) ʜʦ ʟʙʠʨʘʣʴʥʦʾ ʩʪʠʛʣʦʩʪʽ, ʜʽʙ  

127 112 

ɿʠʤʦʩʪʽʡʢʽʩʪʴ, ʙʘʣʽʚ(1-9)  8 9 

ʄʘʩʘ 1000 ʥʘʩʽʥʠʥ, ʛ  1,14 1,18 

ʇʦʩʫʭʦʩʪʽʡʢʽʩʪʴ, ʙʘʣ̔ʚ(1-9)  7 8 

ʉʪʽʡʢʽʩʪʴ ʜʦ ʚʠʣʷʛʘʥʥʷ, ʙʘʣ̔ʚ (1-9)  8 9 

ʉʪʽʡʢʽʩʪʴ ʜʦ ʦʙʩʠʧʘʥʥʷ, ʙʘʣ̔ʚ (1-9)  8 9 

ʉʪʽʡʢʽʩʪʴ ʜʦ ʭʚʦʨʦʙ, ʙʘʣʽʚ (1-9): ʩʘʞʢʘ  8 9 

ʉʪʽʡʢʽʩʪʴ ʜʦ ʭʚʦʨʦʙ, ʙʘʣʽʚ (1-9): 

ʘʥʪʨʘʢʥʦʟ  

8 9 

ʉʪʽʡʢʽʩʪʴ ʜʦ ʭʚʦʨʦʙ, ʙʘʣʽʚ (1-9): 

ʘʩʢʦʭʽʪʦʟ  

8 9 

ʉʪʽʡʢʽʩʪʴ ʜʦ ʭʚʦʨʦʙ, ʙʘʣʽʚ (1-9): 

ʙʦʨʦʰʥʠʩʪʘ ʨʦʩʘ  

8 9 

ʉʪʽʡʢʽʩʪʴ ʜʦ ʭʚʦʨʦʙ, ʙʘʣʽʚ (1-9): ʽʨʞʘ   8 9 

ʉʪʽʡʢʽʩʪʴ ʜʦ ʭʚʦʨʦʙ, ʙʘʣʽʚ (1-9): ʩʥʽʛʦʚʘ 

ʧʣʽʩʥʷʚʘ  

8 9 

ʆʙʣʠʩʪʚʣʝʥʽʩʪʴ, % 62 69 

 

ʉʬʦʨʤʦʚʘʥʘ ʤʦʜʝʣʴ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʩʦʨʪʫ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʽʥʪʝʛʨʫʻ 

ʨʝʟʫʣʴʪʘʪʠ ʙʘʛʘʪʦʨʽʯʥʦʾ ʦʮʽʥʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʘʜʘʧʪʠʚʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʢʦʨʤʫ 

ʡ ʚʽʜʦʙʨʘʞʘʻ ʦʧʪʠʤʘʣʴʥʝ ʧʦʻʜʥʘʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʦʟʥʘʢ. ɺʦʥʘ 

ʩʪʨʫʢʪʫʨʦʚʘʥʘ ʟʘ ʪʨʴʦʤʘ ʢʣʶʯʦʚʠʤʠ ʙʣʦʢʘʤʠ ï ʢʦʨʤʦʚʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

(ʟʝʣʝʥʘ ʤʘʩʘ ʪʘ ʩʫʭʘ ʨʝʯʦʚʠʥʘ), ʥʘʩʽʥʥʻʚʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʘʜʘʧʪʠʚʥʦ-
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ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ï ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʩʝʣʝʢʮʽʡʥʦʛʦ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʩʦʨʪʫ. ʊʘʢʘ ʩʪʨʫʢʪʫʨʠʟʘʮʽʷ ʜʦʟʚʦʣʷʻ ʩʠʩʪʝʤʥʦ ʧʦʻʜʥʘʪʠ 

ʢʽʣʴʢʽʩʥʽ ʧʘʨʘʤʝʪʨʠ ʚʨʦʞʘʡʥʦʩʪʽ ʟ ʷʢʽʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʨʤʦʚʦʾ ʮʽʥʥʦʩʪʽ 

ʪʘ ʩʪʽʡʢʦʩʪʽ, ʬʦʨʤʫʶʯʠ ʮʽʣʽʩʥʠʡ ʦʙʨʘʟ ʽʜʝʦʪʠʧʫ ʜʣʷ ʨʝʛʽʦʥʫ. ɺʠʟʥʘʯʝʥʽ 

ʮʽʣʴʦʚʽ ʟʥʘʯʝʥʥʷ ʦʟʥʘʢ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʨʝʘʣʴʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʽ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʜʦʩʷʛʥʫʪʠʡ ʨʽʚʝʥʴ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʨʦʛʨʝʩʫ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʤʦʜʝʣʽ ʧʦʣʷʛʘʻ ʫ ʬʦʨʤʫʚʘʥʥʽ ʯʽʪʢʠʭ 

ʦʨʽʻʥʪʠʨʽʚ ʜʦʙʦʨʫ ʩʝʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʝʪʘʧʘʭ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʨʦʟʩʘʜʥʠʢʘ, ʧʦʧʝʨʝʜʥʴʦʛʦ ʪʘ ʢʦʥʢʫʨʩʥʦʛʦ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʤʦʜʝʣʽ ʤʽʥʽʤʽʟʫʻ ʨʠʟʠʢ ʚʽʜʙʦʨʫ ʛʝʥʦʪʠʧʽʚ ʽʟ ʚʠʩʦʢʠʤʠ ʩʝʨʝʜʥʽʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʘʣʝ ʥʝʜʦʩʪʘʪʥʴʦʶ ʩʪʘʙʽʣʴʥʽʩʪʶ ʘʙʦ ʘʜʘʧʪʠʚʥʽʩʪʶ. ɺʦʜʥʦʯʘʩ 

ʚʦʥʘ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʩʝʣʝʢʮʽʡʥʠʡ ʜʦʙʽʨ ʥʘ ʦʩʥʦʚʽ ʽʥʪʝʛʨʦʚʘʥʦʾ ʦʮʽʥʢʠ 

ʢʦʤʧʣʝʢʩʫ ʦʟʥʘʢ, ʘ ʥʝ ʦʢʨʝʤʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʧʽʜʚʠʱʫʻ ʧʨʦʛʥʦʟʦʚʘʥʽʩʪʴ 

ʨʝʟʫʣʴʪʘʪʽʚ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʩʠʩʪʝʤʘ ʧʘʨʘʤʝʪʨʽʚ ʤʦʞʝ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʷʢ ʝʪʘʣʦʥ ʧʨʠ ʝʢʩʧʝʨʪʠʟʽ ʥʦʚʠʭ ʩʝʣʝʢʮʽʡʥʠʭ ʥʦʤʝʨʽʚ, ʱʦ 

ʥʘʜʭʦʜʷʪʴ ʜʦ ʚʠʧʨʦʙʫʚʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʤʦʜʝʣʴ ʩʧʨʠʷʻ ʦʧʪʠʤʽʟʘʮʽʾ ʨʝʩʫʨʩʽʚ 

ʩʝʣʝʢʮʽʡʥʦʾ ʨʦʙʦʪʠ ʰʣʷʭʦʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫʚʘʛʠ ʥʘ ʛʝʥʦʪʠʧʘʭ, ʷʢʽ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʟʥʘʯʝʥʠʤ ʢʨʠʪʝʨʽʷʤ. 

ʄʦʜʝʣʴ ʩʦʨʪʫ ʚʠʩʪʫʧʘʻ ʥʝ ʣʠʰʝ ʧʽʜʩʫʤʢʦʤ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘ ʡ 

ʩʪʨʘʪʝʛʽʯʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʧʦʜʘʣʴʰʦʛʦ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʩʪʚʦʨʝʥʥʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʭ, ʝʢʦʣʦʛʽʯʥʦ ʧʣʘʩʪʠʯʥʠʭ ʽ ʪʝʭʥʦʣʦʛʽʯʥʦ ʧʨʠʜʘʪʥʠʭ 

ʩʦʨʪʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. ɰʾ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʧʨʘʢʪʠʢʫ ʩʝʣʝʢʮʽʾ ʟʘʙʝʟʧʝʯʠʪʴ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʦʙʦʨʫ ʪʘ ʩʢʦʨʦʯʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʩʝʣʝʢʮʽʡʥʦʛʦ 

ʮʠʢʣʫ. ʆʨʽʻʥʪʘʮʽʷ ʥʘ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʽ ʧʘʨʘʤʝʪʨʠ ʜʦʟʚʦʣʷʻ ʫʟʛʦʜʠʪʠ ʥʘʫʢʦʚʽ 

ʨʝʟʫʣʴʪʘʪʠ ʟ ʧʦʪʨʝʙʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʚʠʤʦʛʘʤʠ ʩʫʯʘʩʥʦʛʦ 

ʢʦʨʤʦʚʠʨʦʙʥʠʮʪʚʘ. ʋ ʧʽʜʩʫʤʢʫ ʤʦʜʝʣʴ ʬʦʨʤʫʻ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʫ ʦʩʥʦʚʫ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʦʨʪʽʚ, ʟʜʘʪʥʠʭ ʩʪʘʙʽʣʴʥʦ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʩʚʽʡ ʛʝʥʝʪʠʯʥʠʡ 

ʧʦʪʝʥʮʽʘʣ ʫ ʤʽʥʣʠʚʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʨʝʛʽʦʥʫ. 
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ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 

 

ɼʦʚʝʜʝʥʦ ʽʩʪʦʪʥʠʡ ʚʧʣʠʚ ʫʤʦʚ ʨʦʢʽʚ ʽ ʚʟʘʻʤʦʜʽʾ çʛʝʥʦʪʠʧ ï 

ʩʝʨʝʜʦʚʠʱʝè (ʈ < 0,01) ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʣʝʥʦʾ ʤʘʩʠ, ʩʫʭʦʾ 

ʨʝʯʦʚʠʥʠ ʪʘ ʥʘʩʽʥʥʷ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. ɸʤʧʣʽʪʫʜʘ ʤʽʞʨʽʯʥʠʭ ʢʦʣʠʚʘʥʴ 

ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʣʝʥʦʾ ʤʘʩʠ ʩʪʘʥʦʚʠʣʘ 27,0ï38,9 ʪ/ʛʘ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʮʽʥʶʚʘʥʥʷ ʩʝʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʝʢʦʣʦʛʽʯʥʦʾ 

ʧʣʘʩʪʠʯʥʦʩʪʽ ʡ ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʦʨʷʜ ʽʟ ʩʝʨʝʜʥʽʤ ʨʽʚʥʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ɿʘ ʚʨʦʞʘʡʥʽʩʪʶ ʟʝʣʝʥʦʾ ʤʘʩʠ (2012ï2016 ʨʨ.) ʚʠʜʽʣʝʥʦ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ ʛʝʥʦʪʠʧʠ ˉ 904 (36,7 ʪ/ʛʘ), ˉ 905 (33,6 ʪ/ʛʘ), ˉ 913 (33,5 

ʪ/ʛʘ), ˉ 912 (33,1 ʪ/ʛʘ) ʽ ˉ 992 (33,0 ʪ/ʛʘ), ʷʢʽ ʧʝʨʝʚʠʱʫʚʘʣʠ ʩʪʘʥʜʘʨʪ 

ɼʨʦʛʦʙʠʯʘʥʢʘ (31,3 ʪ/ʛʘ) ʥʘ 1,7ï5,4 ʪ/ʛʘ. ʅʘʡʚʠʱʦʶ ʝʢʦʣʦʛʽʯʥʦʶ 

ʧʣʘʩʪʠʯʥʽʩʪʶ (b  = 1,39ï1,78) ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ˉ 905, ˉ 751, ˉ 902, ˉ 991 

ʽ ˉ 912, ʪʦʜʽ ʷʢ ʥʘʡʩʪʘʙʽʣʴʥʽʰʠʤʠ (S Į = 0,19ï0,96) ʙʫʣʠ ˉ 913, ˉ 991 ʽ ˉ 

989. 

ɿʘ ʧʦʢʘʟʥʠʢʘʤʠ ʩʪʨʝʩʦʩʪʽʡʢʦʩʪʽ ʪʘ ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʽ ʥʘʡʙʽʣʴʰ 

ʘʜʘʧʪʦʚʘʥʠʤʠ ʜʦ ʢʦʥʪʨʘʩʪʥʠʭ ʫʤʦʚ ʨʦʢʽʚ ʚʠʷʚʠʣʠʩʷ ʟʨʘʟʢʠ ˉ 993 (V = 5,2 %; 

Hom = 101,8), ˉ 943, ˉ 992, ˉ 988 ʽ ˉ 989, ʱʦ ʧʦʻʜʥʫʚʘʣʠ ʤʽʥʽʤʘʣʴʥʫ 

ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʫʨʦʞʘʡʥʦʩʪʽ ʽʟ ʚʠʩʦʢʦʶ ʩʪʘʙʽʣʴʥʽʩʪʶ ʾʾ ʨʝʘʣʽʟʘʮʽʾ. 

ɿʘ ʽʥʪʝʛʨʘʣʴʥʦʶ ʦʮʽʥʢʦʶ (STABLE) ʫʨʦʞʘʡʥʦʩʪʽ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ 

ʧʝʨʰʦʛʦ ʫʢʦʩʫ (2015ï2017 ʨʨ.) ʥʘʡʚʠʱʫ ʩʝʣʝʢʮʽʡʥʫ ʮʽʥʥʽʩʪʴ ʤʘʣʠ ˉ 902 

(6,209 ʪ/ʛʘ) ʪʘ ˉ 1504 (5,803 ʪ/ʛʘ), ʷʢʽ ʧʦʻʜʥʫʚʘʣʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʚʘʨʽʘʥʩʦʶ ʩʪʘʙʽʣʴʥʦʩʪʽ. ɿʘ ʦʪʘʚʦʶ ʥʘʡʙʽʣʴʰ 

ʘʜʘʧʪʠʚʥʠʤʠ ʙʫʣʠ ˉ 1504, ˉ 1514, ˉ 1595, ˉ 902 ʽ ˉ 617. ʋʟʘʛʘʣʴʥʝʥʦ ʷʢ 

ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʽ ʟʘ ʩʫʭʦʶ ʨʝʯʦʚʠʥʦʶ ʚʠʜʽʣʝʥʦ ˉ 902, ˉ 1504 ʪʘ ˉ 

1514. 

ʋʨʦʞʘʡʥʽʩʪʴ ʥʘʩʽʥʥʷ ʫ 2016ï2020 ʨʨ. ʚʘʨʽʶʚʘʣʘ ʚ ʤʝʞʘʭ 0,110ï0,594 

ʪ/ʛʘ (xↄ = 0,341 ʪ/ʛʘ), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʠʡ ʚʧʣʠʚ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʥʘʩʽʥʥʻʚʫ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ʅʘʡʚʠʱʠʡ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʟʘʙʝʟʧʝʯʠʣʠ ˉ 912 (0,450 ʪ/ʛʘ), 
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ˉ 1662 (0,448 ʪ/ʛʘ) ʪʘ ˉ 1849 (0,411 ʪ/ʛʘ), ʷʢʽ ʧʝʨʝʚʠʱʠʣʠ ʩʪʘʥʜʘʨʪ 

ɼʨʦʛʦʙʠʯʘʥʢʘ ʥʘ 0,203ï0,242 ʪ/ʛʘ. 

ʂʦʤʧʣʝʢʩʥʘ ʦʮʽʥʢʘ ʘʜʘʧʪʠʚʥʦʩʪʽ ʥʘʩʽʥʥʻʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʘʩʚʽʜʯʠʣʘ, 

ʱʦ ʢʦʝʬʽʮʽʻʥʪ ʘʛʨʦʥʦʤʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ (As > 70 %) ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ 

ʩʪʘʥʜʘʨʪʫ ʪʘ ʟʨʘʟʢʽʚ ˉ 1521, ˉ 1526, ˉ 1847, ˉ 1848, ˉ 1849, ˉ 902, ˉ 

1851, ˉ 1662 ʽ ˉ 912, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʾʭ ʧʨʠʜʘʪʥʽʩʪʴ ʜʣʷ ʩʪʘʙʽʣʴʥʦʛʦ 

ʥʘʩʽʥʥʠʮʪʚʘ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʥʢʫʨʩʥʦʛʦ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ (2022ï2023 ʨʨ.) 

ʩʝʣʝʢʮʽʡʥʠʡ ʟʨʘʟʦʢ ˉ 902 ʚʠʟʥʘʯʝʥʦ ʷʢ ʙʘʟʦʚʠʡ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʤʦʜʝʣʽ 

ʩʦʨʪʫ. ɿʘ ʩʽʥʦʢʽʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʥ ʟʘʙʝʟʧʝʯʠʚ 58,4 ʪ/ʛʘ ʟʝʣʝʥʦʾ ʤʘʩʠ, 

14,06 ʪ/ʛʘ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʪʘ 0,513 ʪ/ʛʘ ʥʘʩʽʥʥʷ, ʽʩʪʦʪʥʦ ʧʝʨʝʚʠʱʠʚʰʠ 

ʩʪʘʥʜʘʨʪ. ɿʘ ʧʘʩʦʚʠʱʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʡʦʛʦ ʧʝʨʝʚʘʛʘ ʟʘ ʟʝʣʝʥʦʶ ʤʘʩʦʶ 

ʩʪʘʥʦʚʠʣʘ 3,6 %. 

ʅʘ ʦʩʥʦʚʽ ʫʟʘʛʘʣʴʥʝʥʥʷ ʙʘʛʘʪʦʨʽʯʥʠʭ ʜʘʥʠʭ ʩʬʦʨʤʦʚʘʥʦ ʤʦʜʝʣʴ 

ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʨʘʥʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟ ʮʽʣʴʦʚʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ: 58,0 ʪ/ʛʘ ʟʝʣʝʥʦʾ ʤʘʩʠ, 12,1 ʪ/ʛʘ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ, 0,55 ʪ/ʛʘ 

ʥʘʩʽʥʥʷ (14 % ʚʦʣʦʛʦʩʪʽ), ʚʤʽʩʪ ʙʽʣʢʘ 12,1 %, ʢʣʽʪʢʦʚʠʥʠ 27,2 %, ʤʘʩʘ 1000 

ʥʘʩʽʥʠʥ 1,18 ʛ, ʟʠʤʦʩʪʽʡʢʽʩʪʴ ʽ ʩʪʽʡʢʽʩʪʴ ʜʦ ʭʚʦʨʦʙ ï 9 ʙʘʣʽʚ, ʦʙʣʠʩʪʚʣʝʥʽʩʪʴ ï 

69 %. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʦʜʝʣʴ ʩʣʫʛʫʻ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʦʨʽʻʥʪʠʨʦʤ ʜʣʷ 

ʜʦʙʦʨʫ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʘʜʘʧʪʠʚʥʠʭ 

ʩʦʨʪʽʚ. 

 

ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʘʚʪʦʨʦʤ ʦʧʫʙʣʽʢʦʚʘʥʦ 

ʥʘʫʢʦʚʽ ʧʨʘʮʽ [220 ï 224]. 
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ʈʆɿɼɯʃ 6 

 

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʇɽʈʉʇɽʂʊʀɺʅʀʍ ʉɽʃɽʂʎɯʁʅʀʍ 

ɿʈɸɿʂɯɺ ɯ ʅʆɺʆʉʊɺʆʈɽʅʀʍ ʉʆʈʊɯɺ ɻʈʗʉʊʀʎɯ ɿɹɯʈʅʆɰ ʊɸ 

ɽʂʆʅʆʄɯʏʅɸ ɽʌɽʂʊʀɺʅɯʉʊʔ ɰʍ ɺʀʈʆʑʋɺɸʅʅʗ 

 

6.1. ʆʮʽʥʢʘ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 

ʪʘ ʢʦʨʤʦʚʦʶ ʮʽʥʥʽʩʪʶ ʧʨʠ ʩʽʥʦʢʽʩʥʦʤʫ ʽ ʧʘʩʦʚʠʱʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ 

 

ʉʝʣʝʢʮʽʷ ʙʘʛʘʪʦʨʽʯʥʠʭ ʟʣʘʢʦʚʠʭ ʪʨʘʚ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʦʨʽʻʥʪʦʚʘʥʘ ʥʝ 

ʣʠʰʝ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʘ ʡ ʥʘ ʩʪʚʦʨʝʥʥʷ ʩʦʨʪʽʚ ʽʟ 

ʮʽʣʴʦʚʦʶ ʩʧʝʮʽʘʣʽʟʘʮʽʻʶ, ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʢʦʥʢʨʝʪʥʠʭ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ 

ʫʤʦʚ ʪʘ ʨʝʞʠʤʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɼʣʷ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʮʝ ʦʟʥʘʯʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʬʦʨʤʫʚʘʥʥʷ ʩʦʨʪʽʚ ʩʽʥʦʢʽʩʥʦʛʦ, ʧʘʩʦʚʠʱʥʦʛʦ ʪʘ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʠʧʽʚ, ʷʢʽ 

ʧʦʻʜʥʫʶʪʴ ʚʠʩʦʢʫ ʢʦʨʤʦʚʫ ʡ ʥʘʩʽʥʥʻʚʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽʟ ʩʪʘʙʽʣʴʥʽʩʪʶ 

ʧʨʦʷʚʫ ʦʟʥʘʢ ʪʘ ʘʜʘʧʪʠʚʥʦʶ ʨʝʘʢʮʽʻʶ ʥʘ ʘʛʨʦʪʝʭʥʽʯʥʽ ʯʠʥʥʠʢʠ [59, 77, 82, 

141, 142, 225]. 

ʄʝʪʦʶ ʧʽʜʨʦʟʜʽʣʫ ʻ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ 

ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʽ ʥʦʚʦʩʪʚʦʨʝʥʠʭ ʩʦʨʪʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘ ʦʩʥʦʚʥʠʤʠ 

ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʤʠ, ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʠʤʠ, ʢʦʨʤʦʚʠʤʠ ʪʘ ʥʘʩʽʥʥʻʚʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʟ ʤʝʪʦʶ ʚʠʜʽʣʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʛʝʥʦʪʠʧʽʚ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤʘʭ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʦ. ʋ 

ʤʝʞʘʭ ʧʽʜʨʦʟʜʽʣʫ ʨʦʟʛʣʷʥʫʪʦ ʨʝʟʫʣʴʪʘʪʠ ʙʘʛʘʪʦʨʽʯʥʠʭ ʢʦʥʢʫʨʩʥʠʭ 

ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʴ, ʱʦ ʦʭʦʧʣʶʚʘʣʠ ʨʽʟʥʽ ʝʪʘʧʠ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ (2011ï

2013, 2014ï2016, 2022ï2024 ʨʨ.), ʪʘ ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʷʢʦʩʪʽ ʢʦʨʤʫ, ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽ ʝʣʝʤʝʥʪʽʚ 

ʩʪʨʫʢʪʫʨʠ ʥʘʩʽʥʥʻʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʜʦʟʚʦʣʠʣʠ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʫʚʘʪʠ ʚʽʜʙʽʨ ʥʘʡʙʽʣʴʰ ʮʽʥʥʠʭ 

ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ, ʚʠʟʥʘʯʠʪʠ ʾʭ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʨʽʟʥʠʭ ʥʘʧʨʷʤʽʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʧʽʜʪʚʝʨʜʠʪʠ ʧʨʘʢʪʠʯʥʫ ʟʥʘʯʫʱʽʩʪʴ ʥʦʚʦʩʪʚʦʨʝʥʠʭ ʩʦʨʪʽʚ, 
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ʱʦ ʩʣʫʛʫʚʘʣʦ ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʾʭ ʧʝʨʝʜʘʯʽ ʥʘ ʜʝʨʞʘʚʥʫ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʫ 

ʝʢʩʧʝʨʪʠʟʫ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʚʢʣʶʯʝʥʥʷ ʜʦ ɼʝʨʞʘʚʥʦʛʦ ʨʝʻʩʪʨʫ ʩʦʨʪʽʚ ʨʦʩʣʠʥ 

ʋʢʨʘʾʥʠ. 

ʋ ʧʝʨʝʜʛʽʨʥʠʭ ʽ ʛʽʨʩʴʢʠʭ ʨʘʡʦʥʘʭ ʂʘʨʧʘʪ ʧʽʜʚʠʱʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʢʦʨʤʽʚ ʜʦʮʽʣʴʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʰʣʷʭʦʤ ʟʨʦʩʪʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʠʨʦʜʥʠʭ 

ʢʦʨʤʦʚʠʭ ʫʛʽʜʴ ʽ ʨʦʟʰʠʨʝʥʥʷ ʧʦʩʽʚʽʚ ʙʘʛʘʪʦʨʽʯʥʠʭ ʪʨʘʚ [46, 77]. ɿ ʮʽʻʶ ʤʝʪʦʶ 

ʫ 2010 ʨʦʮʽ ʟʘʢʣʘʜʝʥʦ ʢʦʥʢʫʨʩʥʝ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ ʯʦʪʠʨʴʦʭ ʩʝʣʝʢʮʽʡʥʠʭ 

ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ï ˉ 337 (ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʜʦʙʽʨ ʽʟ ɼʨʦʛʦʙʠʯʘʥʢʘ), ˉ 

915 (ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʜʦʙʽʨ ʽʟ ʍʝʨʩʦʥʩʴʢʘ ʨʘʥʥʷ 1), ˉ 1003 (ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ 

ʜʦʙʽʨ ʽʟ Potomak) ʪʘ ˉ 338 (ʤʘʩʦʚʠʡ ʜʦʙʽʨ ʽʟ ʜʠʢʦʨʦʩʣʦʾ ʧʦʧʫʣʷʮʽʾ). 

ʉʪʘʥʜʘʨʪʦʤ ʩʣʫʛʫʚʘʚ ʩʦʨʪ ɼʨʦʛʦʙʠʯʘʥʢʘ. ʆʙʣʽʢʠ ʧʨʦʚʦʜʠʣʠ ʟʘ ʩʽʥʦʢʽʩʥʦʛʦ ʪʘ 

ʧʘʩʦʚʠʱʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ɺʠʩʦʢʽ ʪʝʤʧʠ ʨʦʩʪʫ ʛʨʷʩʪʠʮʷ ʟʙʽʨʥʘ ʟʙʝʨʽʛʘʻ ʜʦʚʛʠʡ ʯʘʩ. ɺʽʜʨʦʩʪʘʥʥʷ 

ʧʽʩʣʷ ʩʢʦʰʫʚʘʥʥʷ ʚʽʜʨʽʟʥʷʣʦʩʷ ʚʽʜ ʚʝʩʥʷʥʦʛʦ ʽ ʟʘʣʝʞʘʣʦ ʚʽʜ ʩʪʨʦʢʽʚ 

ʩʢʦʰʫʚʘʥʥʷ ʧʝʨʰʦʛʦ ʫʢʦʩʫ. ʏʠʤ ʨʘʥʽʰʝ ʩʢʦʰʫʚʘʚʩʷ ʪʨʘʚʦʩʪʽʡ ʚ ʧʝʨʰʽʤ 

ʫʢʦʩʽ, ʪʠʤ ʽʥʪʝʥʩʠʚʥʽʰʝ ʧʨʦʭʦʜʠʣʦ ʚʽʜʨʦʩʪʘʥʥʷ. ɺʽʜʨʦʩʪʘʥʥʷ ʨʦʩʣʠʥ ʛʨʷʩʪʠʮʽ 

ʟʙʽʨʥʦʾ ʧʽʩʣʷ ʜʨʫʛʦʛʦ ʩʢʦʰʫʚʘʥʥʷ ʤʝʥʰ ʽʥʪʝʥʩʠʚʥʝ, ʥʽʞ ʚʝʩʥʷʥʝ ʪʘ ʧʽʩʣʷ 

ʧʝʨʰʦʛʦ ʩʢʦʰʫʚʘʥʥʷ. ʅʘʡʙʽʣʴʰ ʦʙʣʠʩʪʚʣʝʥʽ ʨʦʩʣʠʥʠ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʚ ʨʘʥʥʽ 

ʬʘʟʠ ʚʝʛʝʪʘʮʽʾ, ʘ ʧʦ ʤʽʨʽ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʾʭ ʦʙʣʠʩʪʷʥʽʩʪʴ ʟʥʠʞʫʻʪʴʩʷ. 

ʆʩʦʙʣʠʚʦ ʨʽʟʢʦ ʟʤʝʥʰʝʥʥʷ ʧʨʦʭʦʜʠʣʦ ʚ ʧʝʨʽʦʜ ʚʠʭʦʜʫ ʚ ʪʨʫʙʢʫ ï ʧʦʯʘʪʦʢ 

ʚʠʢʦʣʦʰʫʚʘʥʥʷ. ʗʢʱʦ ʦʙʣʠʩʪʚʣʝʥʽʩʪʴ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʚ ʧʝʨʰʦʤʫ ʫʢʦʩʽ 

ʩʢʣʘʜʘʣʘ 57ï79 % ʪʦ ʫ ʜʨʫʛʦʤʫ ʚʽʜ 92 ʜʦ 100 % (ʫʪʚʦʨʶʻ ʧʨʠ ʧʽʩʣʷʫʢʽʩʥʦʤʫ 

ʚʽʜʨʦʩʪʘʥʥʽ ʫʢʦʨʦʯʝʥʽ ʚʝʛʝʪʘʪʠʚʥʽ ʧʘʛʦʥʠ). ɿʝʣʝʥʘ ʤʘʩʘ ʪʨʝʪʴʦʛʦ ʽ 

ʧʦʩʣʽʜʫʶʯʠʭ ʫʢʦʩʽʚ ʩʢʣʘʜʘʣʘʩʷ ʽʟ ʦʜʥʠʭ ʣʠʩʪʢʽʚ. ɺ ʜʦʩʣʽʜʽ ʧʨʦʚʦʜʠʣʠ 

ʙʽʦʚʠʤʽʨʠ ʨʦʩʣʠʥ. ɿʘ ʨʦʢʠ ʦʙʣʽʢʫ ʦʩʦʙʣʠʚʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʤʽʞ ʚʠʩʦʪʦʶ 

ʨʦʩʣʠʥ ʪʘ ʜʦʚʞʠʥʦʶ ʚʦʣʦʪʽ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ.  ʅʘʡʥʠʞʯʠʤ ʟʘ ʚʠʩʦʪʦʶ ʨʦʩʣʠʥ ʧʦʨʽʚʥʷʥʦ ʟʽ ʩʪʘʥʜʘʨʪʦʤ (112 

ʩʤ) ʚʠʷʚʠʚʩʷ ʩʝʣʝʢʮʽʡʥʠʡ ʟʨʘʟʦʢ ˉ 338 (109 ʩʤ). ɺʠʩʦʪʘ ʨʦʩʣʠʥ ʽʥʰʠʭ ʪʨʴʦʭ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʩʪʘʥʦʚʠʣʘ 110ï112 ʩʤ. ʅʘʡʚʠʱʘ ʜʦʚʞʠʥʘ ʚʦʣʦʪʽ (16 

ʩʤ) ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʘ ʫ ʩʝʣʝʢʮʽʡʥʦʛʦ ʟʨʘʟʢʘ ˉ 337, ʪʦʜʽ ʷʢ ʫ ʩʪʘʥʜʘʨʪʫ 
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ʪʘ ʪʨʴʦʭ ʽʥʰʠʭ ʥʦʤʝʨʽʚ ʚʦʥʘ ʩʪʘʥʦʚʠʣʘ ï14 ʩʤ. 

 ɿʛʽʜʥʦ ʟ ʤʝʪʦʜʠʢʦʶ ʚʠʟʥʘʯʘʣʠ ʦʙʣʠʩʪʚʣʝʥʽʩʪʴ ʨʦʩʣʠʥ (ʬʘʟʘ ʧʦʯʘʪʦʢ 

ʮʚʽʪʽʥʥʷ). ʋ ʩʪʘʥʜʘʨʪʫ ʚʦʥʘ ʩʪʘʥʦʚʠʣʘ 81 %. ɼʚʘ ʩʝʣʝʢʮʽʡʥʽ ʟʨʘʟʢʠ 

ʧʝʨʝʚʠʱʠʣʠ ʩʪʘʥʜʘʨʪ ï ˉ 337 ʽ ˉ 1003. ʆʙʣʠʩʪʚʣʝʥʽʩʪʴ ʫ ʥʠʭ ʩʪʘʥʦʚʠʣʘ 

ʚʽʜʧʦʚʽʜʥʦ ï 94 % ʽ 86 %. ʋ ʟʨʘʟʢʘ ˉ 915 ʽ ˉ 338 ʦʙʣʠʩʪʚʣʝʥʽʩʪʴ ʤʝʥʰʘ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʩʪʘʥʜʘʨʪʦʤ ï 78 % ʽ 76 %.   

ʇʨʠ ʩʽʥʦʢʽʩʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʨʦʚʦʜʠʣʠ ʪʨʠ ʫʢʦʩʠ, ʘ ʧʨʠ 

ʧʘʩʦʚʠʱʥʦʤʫ ï 5 ʫʢʦʩʽʚ.  ɺ ʢʦʥʢʫʨʩʥʦʤʫ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʽ ʧʨʦʚʝʜʝʥʦ 

ʦʙʣʽʢʠ ʢʦʨʤʦʚʦʾ ʤʘʩʠ ʧʨʠ ʩʽʥʦʢʽʩʥʦʤʫ ʪʘ ʧʘʩʦʚʠʱʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ 

(ʪʘʙʣ.6.1). 

ʊʘʙʣʠʮʷ 6.1 

ʂʦʨʤʦʚʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ 

ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʧʨʷʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʩʝʨʝʜʥʻ ʟʘ 2011ï2013 ʨʨ. 

 

ɼʘʥʽ ʪʘʙʣʠʮʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʨʽʚʝʥʴ ʢʦʨʤʦʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʦʨʪʽʚ ʽ 

ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘ ʚʨʦʞʘʡʥʽʩʪʶ ʟʝʣʝʥʦʾ ʤʘʩʠ ʪʘ ʩʫʭʦʾ 

ʨʝʯʦʚʠʥʠ ʫ ʩʽʥʦʢʽʩʥʦʤʫ ʽ ʧʘʩʦʚʠʱʥʦʤʫ ʪʠʧʘʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 

2011ï2013 ʨʨ. ɸʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʯʽʪʢʫ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʛʝʥʦʪʠʧʽʚ 

ʉʦʨʪ, ʩʝʣʝʢʮʽʡʥʠʡ ʟʨʘʟʦʢ ɿʝʣʝʥʘ ʤʘʩʘ ʉʫʭʘ ʨʝʯʦʚʠʥʘ 
ʪùʛʘ Ñ ʜʦ 

St 
ʪùʛʘ Ñ ʜʦ 

St 

ʉʽʥʦʢʽʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ  

ɼʨʦʛʦʙʠʯʘʥʢʘ ï St 42,4 - 8,84 - 

ˉ 337 43,9 +1,5 8,41 -0,43 

ˉ 915 44,3 +1,9 9,00 +0,16 

ˉ 1003 43,6 +1,2 10,1 +1,26 

ˉ 338 42,6 +0,2 9,49 +0,65 

ʅɯʈ05  2011 

                  2012 

                  2013  

1,1 

2,1 

3,7 

 0,37 

0,41 

0,34 

 

ʇʘʩʦʚʠʱʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ɼʨʦʛʦʙʠʯʘʥʢʘ ï St 35,4 - 6,99 - 

ˉ 337 40,1 +4,7 8,86 +1,87 

ˉ 915 33,8 -1,6 8,35 +1,36 

ˉ 1003 39,5 +4,1 8,22 +1,23 

ˉ 338 41,4 +6 0 10,28 +3,29 

ʅɯʈ05  2011 

                  2012 

                  2013  

2,0 

1,5, 

2,9 

 0,49 

0,38 

0,51 
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ʟʘ ʟʜʘʪʥʽʩʪʶ ʬʦʨʤʫʚʘʪʠ ʚʨʦʞʘʡ ʟʘ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʚʦʩʪʦʶ, 

ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʾʭ ʥʝʦʜʥʘʢʦʚʠʡ ʘʜʘʧʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ. ʋ ʩʽʥʦʢʽʩʥʦʤʫ ʪʠʧʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʩʪʘʥʦʚʠʣʘ 

42,6ï44,3 ʪ/ʛʘ, ʱʦ ʧʝʨʝʚʠʱʫʚʘʣʦ ʩʪʘʥʜʘʨʪ ʥʘ 0,2ï1,9 ʪ/ʛʘ. ʅʘʡʚʠʱʠʡ ʟʙʽʨ 

ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʩʬʦʨʤʫʚʘʚ ʩʝʣʝʢʮʽʡʥʠʡ ʟʨʘʟʦʢ ˉ 1003 ï 10,1 ʪ/ʛʘ, ʱʦ ʥʘ 1,26 

ʪ/ʛʘ ʙʽʣʴʰʝ ʧʦʨʽʚʥʷʥʦ ʟʽ ʩʪʘʥʜʘʨʪʦʤ; ʧʽʜʚʠʱʝʥʽ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ 

ʪʘʢʦʞ ʚʽʜʟʥʘʯʝʥʦ ʫ ʟʨʘʟʢʽʚ ˉ 338 ʪʘ ˉ 915. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ 

ʧʨʦ ʝʬʝʢʪʠʚʥʽʰʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʟʘʟʥʘʯʝʥʠʤʠ 

ʛʝʥʦʪʠʧʘʤʠ ʪʘ ʾʭ ʟʜʘʪʥʽʩʪʴ ʬʦʨʤʫʚʘʪʠ ʙʽʣʴʰʠʡ ʚʠʭʽʜ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʟ 

ʦʜʠʥʠʮʽ ʧʣʦʱʽ. 

ɿʘ ʧʘʩʦʚʠʱʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ ʰʠʨʰʠʡ ʜʽʘʧʘʟʦʥ 

ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʯʘʩʪʽʰʠʤ ʩʢʦʰʫʚʘʥʥʷʤ ʽ ʙʽʣʴʰ 

ʽʥʪʝʥʩʠʚʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ ʪʨʘʚʦʩʪʽʡ: ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ 

ʢʦʣʠʚʘʣʘʩʷ ʚʽʜ 33,8 ʜʦ 41,4 ʪ/ʛʘ. ʄʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʟʘ ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ 

ʦʪʨʠʤʘʥʦ ʫ ʟʨʘʟʢʘ ˉ 338, ʷʢʠʡ ʧʝʨʝʚʠʱʠʚ ʩʪʘʥʜʘʨʪ ʥʘ 6,0 ʪ/ʛʘ. ɿʘ ʟʙʦʨʦʤ 

ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʧʝʨʝʚʘʛʘ ʮʴʦʛʦ ʟʨʘʟʢʘ ʙʫʣʘ ʥʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʦʶ ʽ ʩʪʘʥʦʚʠʣʘ 

10,28 ʪ/ʛʘ, ʱʦ ʥʘ 3,29 ʪ/ʛʘ ʙʽʣʴʰʝ ʧʦʨʽʚʥʷʥʦ ʟ ʩʦʨʪʦʤ-ʩʪʘʥʜʘʨʪʦʤ. ʎʝ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʚʠʩʦʢʫ ʚʽʜʥʦʚʥʫ ʟʜʘʪʥʽʩʪʴ ʽ ʢʨʘʱʫ ʧʽʩʣʷʫʢʽʩʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʘʥʦʛʦ 

ʛʝʥʦʪʠʧʫ. ʈʽʟʥʠʮʷ ʤʽʞ ʚʘʨʽʘʥʪʘʤʠ ʟʘ ʦʩʥʦʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʨʤʦʚʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚ ʦʢʨʝʤʽ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʧʝʨʝʚʠʱʫʚʘʣʘ ʟʥʘʯʝʥʥʷ ʅɯʈ , ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻ ʩʪʘʪʠʩʪʠʯʥʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʠʷʚʣʝʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ. 

ʉʝʨʝʜ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʟʨʘʟʦʢ ˉ 338 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʥʘʡʚʠʱʠʤ ʨʽʚʥʝʤ ʢʦʨʤʦʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʦʩʦʙʣʠʚʦ ʟʘ 

ʧʘʩʦʚʠʱʥʦʛʦ ʪʠʧʫ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʧʦʻʜʥʫʶʯʠ ʚʠʩʦʢʠʡ ʫʨʦʞʘʡ ʟʝʣʝʥʦʾ ʤʘʩʠ ʪʘ 

ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʟ ʧʽʜʚʠʱʝʥʦʶ ʥʘʩʽʥʥʻʚʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ. ʋ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 

ʪʨʠ ʨʦʢʠ ʚʽʥ ʟʘʙʝʟʧʝʯʠʚ ʤʘʢʩʠʤʘʣʴʥʠʡ ʫʨʦʞʘʡ ʥʘʩʽʥʥʷ ï 0,465 ʪ/ʛʘ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻ ʡʦʛʦ ʚʠʩʦʢʫ ʩʝʣʝʢʮʽʡʥʫ ʮʽʥʥʽʩʪʴ ʽ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ 

ʜʞʝʨʝʣʘ ʢʦʤʧʣʝʢʩʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʥʦʚʠʭ ʩʦʨʪʽʚ ʛʨʷʩʪʠʮʽ 

ʟʙʽʨʥʦʾ ʜʣʷ ʨʽʟʥʠʭ ʥʘʧʨʷʤʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʇʦʻʜʥʘʥʥʷ ʢʦʨʤʦʚʦʾ ʪʘ ʥʘʩʽʥʥʻʚʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʻ ʚʘʞʣʠʚʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʝʬʝʢʪʠʚʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʦʨʪʫ ʫ 
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ʚʠʨʦʙʥʠʮʪʚʦ, ʦʩʢʽʣʴʢʠ ʟʘʙʝʟʧʝʯʫʻ ʷʢ ʚʠʩʦʢʠʡ ʚʘʣʦʚʠʡ ʟʙʽʨ ʢʦʨʤʫ, ʪʘʢ ʽ 

ʩʪʘʙʽʣʴʥʝ ʥʘʩʽʥʥʠʮʪʚʦ. 

ʋ ʪʘʙʣʠʮʽ 6.2 ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʢʦʨʤʫ ʛʨʷʩʪʠʮʽ 

ʟʙʽʨʥʦʾ ʟʘ ʚʤʽʩʪʦʤ ʦʩʥʦʚʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʧʝʨʰʦʤʫ ʫʢʦʩʽ ʧʨʠ 

ʩʽʥʦʢʽʩʥʦʤʫ ʪʘ ʧʘʩʦʚʠʱʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥ.̔ ʆʮʽʥʢʘ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʜʦʟʚʦʣʷʻ 

ʜʦʧʦʚʥʠʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʢʦʨʤʫ ʪʘ 

ʚʩʪʘʥʦʚʠʪʠ, ʥʘʩʢʽʣʴʢʠ ʟʙʽʣʴʰʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʤʽʥʘʤʠ 

ʚʤʽʩʪʫ ʙʽʣʢʘ, ʢʣʽʪʢʦʚʠʥʠ ʪʘ ʽʥʰʠʭ ʧʦʞʠʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ 

ʢʦʤʧʣʝʢʩʥʫ ʦʮʽʥʢʫ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʟ ʧʦʟʠʮʽʡ ʾʭ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʘ 

ʢʦʨʤʦʚʦʾ ʮʽʥʥʦʩʪʽ. 

ʊʘʙʣʠʮʷ 6.2 

ɺʤʽʩʪ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʢʦʨʤʽ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ (ɯ ʫʢʽʩ) ʟʘʣʝʞʥʦ 

ʚʽʜ ʥʘʧʨʷʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ, % ʜʦ ʩʫʭʦʾ ʤʘʩʠ (2013 ʨ.) 

ʉʦʨʪ, ʩʝʣʝʢʮʽʡʥʠʡ 

ʟʨʘʟʦʢ 

  

ʉʠʨʠʡ 

ʧʨʦʪʝʾʥ 

ʉʠʨʠʡ 

ʞʠʨ 

ʉʠʨʘ 

ʢʣʽʪʢʦ-

ʚʠʥʘ 

ʉʠʨʘ 

ʟʦʣʘ 

 

ɹɽʈ 

ʉʽʥʦʢʽʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ɼʨʦʛʦʙʠʯʘʥʢʘ ï St 7,8 2,03 27,9 8,4 53,87 

ˉ 337 8,1 2,20 27,5 8,2 54,00 

ˉ 915 7,9 2,26 28,0 9,3 52,54 

ˉ 1003 8,0 2,21 27,6 8,7 53,49 

ˉ 338 7,8 2,04 27,3 9,0 53,86 

ʇʘʩʦʚʠʱʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ɼʨʦʛʦʙʠʯʘʥʢʘ ï St 7,5 2,45 27,13 7,27 55,65 

ˉ 337 9,5 3,07 26,90 7,61 52,92 

ˉ 915 11,9 2,23 27,84 7,63 50,40 

ˉ 1003 9,7 2,25 28,02 7,85 52,18 

ˉ 338 11,1 2,23 27,11 7,51 52,05 

 

ɿʘ ʩʽʥʦʢʽʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʤʽʩʪ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ ʫ ʢʦʨʤʽ ʢʦʣʠʚʘʚʩʷ ʚ 

ʤʝʞʘʭ 7,8ï8,1 %, ʩʠʨʦʛʦ ʞʠʨʫ ï 2,03ï2,26 %, ʩʠʨʦʾ ʢʣʽʪʢʦʚʠʥʠ ï 27,3ï28,0 %, 

ʩʠʨʦʾ ʟʦʣʠ ï 8,2ï9,3 %, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʥʦʩʥʦ ʩʪʘʙʽʣʴʥʠʡ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ 

ʢʦʨʤʫ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʛʝʥʦʪʠʧʫ. ʅʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ ʪʘ ʞʠʨʫ 

ʚʽʜʟʥʘʯʝʥʦ ʫ ʟʨʘʟʢʽʚ ˉ 337 ʪʘ ˉ 915. 

ɿʘ ʧʘʩʦʚʠʱʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ ʽʩʪʦʪʥʝ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ 
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ʩʠʨʦʛʦ   ʧʨʦʪʝʾʥʫ  ʫ  ʢʦʨʤʽ, ʦʩʦʙʣʠʚʦ ʫ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ˉ 915 ʪʘ ˉ 338, 

ʜʝ ʡʦʛʦ ʚʤʽʩʪ ʩʪʘʥʦʚʠʚ ʚʽʜʧʦʚʽʜʥʦ 11,9 ʪʘ 11,1 %, ʱʦ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʚʘʣʦ 

ʩʪʘʥʜʘʨʪ. ʆʜʥʦʯʘʩʥʦ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʩʠʨʦʾ 

ʢʣʽʪʢʦʚʠʥʠ ʪʘ ʟʦʣʠ ʧʦʨʽʚʥʷʥʦ ʽʟ ʩʽʥʦʢʽʩʥʠʤ ʪʠʧʦʤ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʙʽʣʴʰ ʧʦʞʠʚʥʦʛʦ ʪʘ ʣʝʛʢʦʟʘʩʚʦʶʚʘʥʦʛʦ ʢʦʨʤʫ ʟʘ ʧʘʩʦʚʠʱʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʚʧʣʠʚ ʥʘʧʨʷʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ 

ʛʝʥʦʪʠʧʫ ʥʘ ʧʦʞʠʚʥʫ ʮʽʥʥʽʩʪʴ ʢʦʨʤʫ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʽ ʤʘʶʪʴ ʧʨʘʢʪʠʯʥʝ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʜʦʙʦʨʫ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʧʽʜʚʠʱʝʥʦʶ ʢʦʨʤʦʚʦʶ ʷʢʽʩʪʶ. 

ʋ ʜʦʩʣʽʜʽ ʚʠʚʯʝʥʦ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʟʦʣʠ ʪʘ ʦʩʥʦʚʥʠʭ ʟʦʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʫ ʢʦʨʤʽ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʧʝʨʰʦʛʦ ʫʢʦʩʫ ʫ ʧôʷʪʠ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʟʘ 

ʩʽʥʦʢʽʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ (ʪʘʙʣ.6.3). 

ʊʘʙʣʠʮʷ 6.3 

ɺʤʽʩʪ ʟʦʣʠ ʪʘ ʟʦʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʢʦʨʤʽ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʫ ʬʘʟʽ ʢʦʣʦʩʽʥʥʷ ʟʘ ʩʽʥʦʢʽʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, % ʥʘ 

ʘʙʩʦʣʶʪʥʦ ʩʫʭʫ ʨʝʯʦʚʠʥʫ (2013 ʨ.) 

 
ʉʦʨʪ, ʉʝʣʝʢʮʽʡʥʠʡ ʟʨʘʟʦʢ  % ʥʘ ʘʙʩʦʣʶʪʥʦ ʩʫʭʫ ʨʝʯʦʚʠʥʫ 

ɿʦʣʘ Ca P K Na 

ɼʨʦʛʦʙʠʯʘʥʢʘ ï St 6,07 0,76 0,135 1,50 0,149 

ˉ 337 5,88 0,60 0,150 2,25 0,125 

ˉ 915 8,12 0,89 0,177 1,30 0,113 

ˉ 1003 6,92 0,57 0,165 1,62 0,115 

ˉ 338 6,80 0,69 0,137 2,00 0,133 

 

ɺʤʽʩʪ ʟʘʛʘʣʴʥʦʾ ʟʦʣʠ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ 

ʢʦʣʠʚʘʚʩʷ ʚ ʤʝʞʘʭ 5,88ï8,12 % ʥʘ ʘʙʩʦʣʶʪʥʦ ʩʫʭʫ ʨʝʯʦʚʠʥʫ. ʅʘʡʚʠʱʠʡ 

ʨʽʚʝʥʴ ʟʦʣʴʥʦʩʪʽ ʚʽʜʟʥʘʯʝʥʦ ʫ ʩʝʣʝʢʮʽʡʥʦʛʦ ʟʨʘʟʢʘ ˉ 915 (8,12 %), ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʡʦʛʦ ʟʜʘʪʥʽʩʪʴ ʜʦ ʽʥʪʝʥʩʠʚʥʦʛʦ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ 

ʨʝʯʦʚʠʥ ʫ ʢʦʨʤʦʚʽʡ ʤʘʩʽ. 

ɺʤʽʩʪ ʢʘʣʴʮʽʶ ʚʘʨʽʶʚʘʚ ʚʽʜ 0,57 ʜʦ 0,89 %: ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ 

ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʟʨʘʟʢʘ ˉ 915, ʪʦʜʽ ʷʢ ʤʽʥʽʤʘʣʴʥʽ ï ʫ ʟʨʘʟʢʘ ˉ 1003. 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʬʦʩʬʦʨʫ ʚ ʢʦʨʤʽ ʩʪʘʥʦʚʠʣʘ 0,135ï0,177 %, ʧʨʠ ʮʴʦʤʫ ʥʘʡʚʠʱʽ 

ʧʦʢʘʟʥʠʢʠ ʪʘʢʦʞ ʙʫʣʠ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʟʨʘʟʢʘ ˉ 915. 

ʉʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʟʨʘʟʢʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ ʟʘ 
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ʚʤʽʩʪʦʤ  ʢʘʣʽʶ.  ʅʘʡʚʠʱʽ  ʡʦʛʦ  ʢʦʥʮʝʥʪʨʘʮʽʾ  ʚʠʷʚʣʝʥʦ ʫ  ʟʨʘʟʢʽʚ  ˉ 337 ʪʘ 

ˉ 338 (ʚʽʜʧʦʚʽʜʥʦ 2,25 ʪʘ 2,00 %), ʱʦ ʧʝʨʝʚʠʱʫʚʘʣʦ ʧʦʢʘʟʥʠʢʠ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʟʨʘʟʢʘ. ɺʤʽʩʪ ʥʘʪʨʽʶ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʚʽʜʥʦʩʥʦʶ ʩʪʘʙʽʣʴʥʽʩʪʶ ʪʘ ʢʦʣʠʚʘʚʩʷ 

ʚ ʤʝʞʘʭ 0,113ï0,149 %. 

ɿʨʘʟʦʢ ˉ 915 ʤʦʞʝ ʙʫʪʠ ʨʝʢʦʤʝʥʜʦʚʘʥʠʡ ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʝ ʜʞʝʨʝʣʦ 

ʧʽʜʚʠʱʝʥʦʛʦ ʚʤʽʩʪʫ ʢʘʣʴʮʽʶ ʪʘ ʬʦʩʬʦʨʫ, ʱʦ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʢʦʨʤʽʚ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʦʚʥʦʮʽʥʥʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʪʚʘʨʠʥ. ɺʠʩʦʢʦʶ ʟʜʘʪʥʽʩʪʶ ʜʦ 

ʘʢʫʤʫʣʷʮʽʾ ʢʘʣʽʶ ʡ ʥʘʪʨʽʶ ʚʠʨʽʟʥʷʻʪʴʩʷ ˉ 337, ʱʦ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦ 

ʧʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ ʩʦʨʪʽʚ ʽʟ ʧʽʜʚʠʱʝʥʦʶ ʩʦʣʝʩʪʽʡʢʽʩʪʶ ʘʙʦ ʜʣʷ ʟʙʘʛʘʯʝʥʥʷ 

ʢʦʨʤʽʚ ʣʫʞʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. ʆʢʨʝʤʦ ʚʘʨʪʦ ʚʠʜʽʣʠʪʠ ˉ 338, ʷʢʠʡ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʟʙʘʣʘʥʩʦʚʘʥʠʤ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʽ ʤʦʞʝ 

ʚʠʩʪʫʧʘʪʠ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʜʦʥʦʨʦʤ ʫ ʩʝʣʝʢʮʽʡʥʽʡ ʨʦʙʦʪʽ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʦʧʪʠʤʘʣʴʥʠʡ ʙʘʣʘʥʩ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ. ˉ 1003 ʤʘʻ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ 

ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʪʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʫ ʛʽʙʨʠʜʥʠʭ ʢʦʤʙʽʥʘʮʽʷʭ ʟ ʤʝʪʦʶ 

ʟʥʠʞʝʥʥʷ ʥʘʜʣʠʰʢʦʚʦʛʦ ʚʤʽʩʪʫ ʦʢʨʝʤʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʢʦʨʤʦʚʽʡ 

ʤʘʩʽ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʛʝʥʦʪʠʧʦʚʫ ʟʫʤʦʚʣʝʥʽʩʪʴ 

ʥʘʢʦʧʠʯʝʥʥʷ ʟʦʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʢʦʨʤʽ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʪʘ ʧʽʜʪʚʝʨʜʞʫʶʪʴ 

ʜʦʮʽʣʴʥʽʩʪʴ ʜʦʙʦʨʫ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʽʟ ʧʦʣʽʧʰʝʥʠʤ ʤʽʥʝʨʘʣʴʥʠʤ ʩʢʣʘʜʦʤ 

ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤʘʭ ʽ ʢʦʨʤʦʚʠʨʦʙʥʠʮʪʚʽ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ɼʝʨʞʘʚʥʫ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʫ ʝʢʩʧʝʨʪʠʟʫ 

ʙʫʣʦ ʧʝʨʝʜʘʥʦ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʩʝʣʝʢʮʽʡʥʠʡ ʟʨʘʟʦʢ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ˉ 338 ʧʽʜ 

ʥʘʟʚʦʶ ʄʘʨʽʯʢʘ, ʷʢʠʡ ʟ 2014 ʨʦʢʫ ʟʘʥʝʩʝʥʠʡ ʜʦ ɼʝʨʞʘʚʥʦʛʦ ʨʝʻʩʪʨʫ ʩʦʨʪʽʚ 

ʨʦʩʣʠʥ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʧʦʰʠʨʝʥʥʷ ʚ ʋʢʨʘʾʥʽ. 

ʉʦʨʪ ʩʪʚʦʨʝʥʦ ʤʝʪʦʜʦʤ ʤʘʩʦʚʦʛʦ ʜʦʙʦʨʫ ʟ ʤʽʩʮʝʚʦʾ ʧʦʧʫʣʷʮʽʾ 

ʩʽʥʦʢʽʩʥʦ-ʧʘʩʦʚʠʱʥʦʛʦ ʥʘʧʨʷʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɺʽʥ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʚʨʦʞʘʡʥʽʩʪʶ  ʟʝʣʝʥʦʾ  ʤʘʩʠ  37,0 ʪ/ʛʘ,  ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ï 9,1 ʪ/ʛʘ, ʥʘʩʽʥʥʷ ï 

0,58 ʪ/ʛʘ, ʚʤʽʩʪʦʤ ʩʠʨʦʛʦ ʙʽʣʢʘ 7,1 %. ʉʦʨʪ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʨʘʥʥʽʤ ʚʝʩʥʷʥʠʤ 

ʚʽʜʨʦʩʪʘʥʥʷʤ ʽ ʚʠʩʦʢʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʚʽʜʥʦʚʣʝʥʥʷ ʧʽʩʣʷ ʫʢʦʩʽʚ ʪʘ 
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ʩʪʨʘʚʣʶʚʘʥʥʷ. ʇʝʨʽʦʜ ʚʽʜ ʚʽʜʥʦʚʣʝʥʥʷ ʚʝʩʥʷʥʦʾ ʚʝʛʝʪʘʮʽʾ ʜʦ ʟʙʠʨʘʣʴʥʦʾ 

ʩʪʠʛʣʦʩʪʽ ʩʪʘʥʦʚʠʪʴ 120 ʜʽʙ. 

ʋ 2013 ʨʦʮʽ ʟʘʢʣʘʜʝʥʦ ʢʦʥʢʫʨʩʥʝ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ ʧôʷʪʠ ʩʝʣʝʢʮʽʡʥʠʭ 

ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ, ʩʪʘʥʜʘʨʪʦʤ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʩʣʫʛʫʚʘʚ ʩʦʨʪ ʄʘʨʽʯʢʘ. 

ɿʘ ʩʽʥʦʢʽʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʜʚʘ ʫʢʦʩʠ, ʘ ʟʘ ʧʘʩʦʚʠʱʥʦʛʦ ï ʧôʷʪʴ 

ʮʠʢʣʽʚ ʩʪʨʘʚʣʶʚʘʥʥʷ. ʋʟʘʛʘʣʴʥʝʥʽ ʧʦʢʘʟʥʠʢʠ ʾʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʘ ʨʽʟʥʠʭ 

ʥʘʧʨʷʤʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘ 2014ï2016 ʨʨ. ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 6.4. 

ʊʘʙʣʠʮʷ 6.4 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘʣʝʞʥʦ ʚʽʜ 

ʥʘʧʨʷʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ (ʩʝʨʝʜʥʻ ʟʘ 2014ï2016 ʨʨ.) 

ʉʦʨʪ, ʩʝʣʝʢʮʽʡʥʠʡ 

ʟʨʘʟʦʢ 

ɿʝʣʝʥʘ ʤʘʩʘ ʉʫʭʘ ʨʝʯʦʚʠʥʘ ʅʘʩʽʥʥʷ 
ʪùʛʘ Ñ ʜʦ 

St 
ʪùʛʘ Ñ ʜʦ 

St 
ʪùʛʘ Ñ ʜʦ 

St 

ʉʽʥʦʢʽʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʄʘʨʽʯʢʘ - St 52,3 - 11,3 - 0,417 - 

ˉ 912 54,2 +1,9 13,1 +1,8 0,494 +0,077 

ˉ 1849 48,2 -4,1 11,9 +0,6 0,393 -0,024 

ˉ 1620 49,9 -2,4 9,7 -1,6 0,497 +0,080 

ˉ 2100 52,9 +0,6 10,2 -1,1 0,409 -0,008 

ʅɯʈ05  2014 

                  2015 

                  2016 

6,03 

5,30 

3,59  

 1,17  

1,18 

0,59 

 0,033 

0,145 

0,048   

 

ʇʘʩʦʚʠʱʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʄʘʨʽʯʢʘ - St 47,4 - 9,3 - - - 

ˉ 912 49,5 +2,1 11,1 +1,8 - - 

ˉ 1849 43,1 -4,3 8,9 -0,4 - - 

ˉ 1620 49,8 +2,4 10,2 +0,9 - - 

ˉ 2100 40,9 -6,5 9,4 +0,1 - - 

ʅɯʈ05  2014 

                  2015 

                  2016 

1,16 

1,8 

3,23  

 0,68 

0,59 

1,11 

   

 

ɿʘ ʜʘʥʠʤʠ ʪʘʙʣ. 6.4 ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʩʽʥʦʢʽʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʣʝʥʦʾ ʤʘʩʠ, ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʥʘʩʽʥʥʷ 

ʩʬʦʨʤʫʚʘʚ ʩʝʣʝʢʮʽʡʥʠʡ ʟʨʘʟʦʢ ˉ 912 (ʙʘʛʘʪʦʨʘʟʦʚʠʡ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʜʦʙʽʨ ʽʟ 

Dainava), ʷʢʠʡ ʧʝʨʝʚʠʱʠʚ ʩʪʘʥʜʘʨʪ ʄʘʨʽʯʢʘ ʚʽʜʧʦʚʽʜʥʦ ʥʘ +1,9; +1,8 ʪʘ 

+0,077 ʪ/ʛʘ.  ʇʽʜʚʠʱʝʥʫ  ʥʘʩʽʥʥʻʚʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘʢʦʞ ʚʠʷʚʣʝʥʦ ʫ ʟʨʘʟʢʘ 

ˉ 1620 (+0,080 ʪ/ʛʘ). ɯʥʰʽ ʟʨʘʟʢʠ ʟʘ ʙʽʣʴʰʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ ʧʦʩʪʫʧʘʣʠʩʷ 

ʩʪʘʥʜʘʨʪʫ ʘʙʦ ʥʝ ʤʘʣʠ ʩʪʘʙʽʣʴʥʦʾ ʧʝʨʝʚʘʛʠ. 
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ɿʘ ʧʘʩʦʚʠʱʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ 

ʟʘʙʝʟʧʝʯʠʣʠ ʟʨʘʟʢʠ ˉ 1620 (+2,4 ʪ/ʛʘ) ʪʘ ˉ 912 (+2,1 ʪ/ʛʘ), ʷʢʽ ʪʘʢʦʞ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʚʠʱʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʧʦʨʽʚʥʷʥʦ ʟʽ 

ʩʪʘʥʜʘʨʪʦʤ. ɿʨʘʟʢʠ ˉ 1849 (ɻʇ ʂʠʾʚʩʴʢʘ ʧʽʟʥʷ Ĭ ˉ 25) ʽ ˉ 2100 

(ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʜʦʙʽʨ ʽʟ ˉ 1593) ʚʽʜʟʥʘʯʘʣʠʩʷ ʥʠʞʯʠʤ ʨʽʚʥʝʤ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ɿʥʘʯʝʥʥʷ ʅɯʈ  ʟʘ ʨʦʢʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʧʽʜʪʚʝʨʜʞʫʶʪʴ 

ʩʪʘʪʠʩʪʠʯʥʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʠʷʚʣʝʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʩʝʣʝʢʮʽʡʥʠʤʠ 

ʟʨʘʟʢʘʤʠ ʟʘ ʦʩʥʦʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ.  

ɺʠʩʦʢʘ ʢʦʨʤʦʚʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʨʘʟʢʘ ˉ 912 ʟʫʤʦʚʣʶʚʘʣʘʩʷ ʡʦʛʦ 

ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ. ʂʽʣʴʢʽʩʪʴ ʧʘʛʦʥʽʚ ʫ ʢʫʱʽ ʟʨʦʩʪʘʣʘ ʚʽʜ 5ï8 

ʫ ʧʝʨʰʠʡ ʨʽʢ ʞʠʪʪʷ ʜʦ 24ï36 ʥʘ ʜʨʫʛʠʡ, ʟ ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʫ ʬʘʟʫ 

ʚʝʩʥʷʥʦʛʦ ʢʫʱʝʥʥʷ (32ï36). ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʧʽʩʣʷʫʢʽʩʥʦʛʦ ʚʽʜʨʦʩʪʘʥʥʷ ʙʫʣʘ 

ʚʠʱʦʶ ʟʘ ʨʘʥʥʴʦʛʦ ʩʢʦʰʫʚʘʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʬʦʨʤʫʚʘʥʥʷ ʙʽʣʴʰʦʾ 

ʣʠʩʪʢʦʚʦʾ ʤʘʩʠ. ʆʙʣʠʩʪʚʣʝʥʽʩʪʴ ʫ ʧʝʨʰʦʤʫ ʫʢʦʩʽ ʩʪʘʥʦʚʠʣʘ 51ï63 %, ʫ 

ʜʨʫʛʦʤʫ ï 72ï81 %. ɿʘ ʚʝʩʥʷʥʦʛʦ ʚʽʜʨʦʩʪʘʥʥʷ ʢʽʣʴʢʽʩʪʴ ʧʘʛʦʥʽʚ ʥʘ 1 ʤ ʨʷʜʢʘ 

ʜʦʩʷʛʘʣʘ 297ï349, ʘ ʫ ʬʘʟʽ ʚʦʩʢʦʚʦʾ ʩʪʠʛʣʦʩʪʽ ï 347ï428. ɿʘ ʧʘʩʦʚʠʱʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʫʩʪʦʪʘ ʧʘʛʦʥʽʚ ʟʨʦʩʪʘʣʘ ʚʽʜ 1358 ʜʦ 2163 ʧʘʛʦʥʽʚ/ʤĮ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʫ ʨʝʛʝʥʝʨʘʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʪʨʘʚʦʩʪʦʶ. ɿʘ ʥʘʰʠʤʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ, ʫ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʦʨʪʽʚ ʽ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʟʘ 

ʜʚʦʨʘʟʦʚʦʛʦ ʩʢʦʰʫʚʘʥʥʷ ʩʪʫʧʽʥʴ ʫʨʘʞʝʥʥʷ ʣʠʩʪʢʽʚ ʽʨʞʝʶ ʙʫʣʘ ʫ 2ï3 ʨʘʟʠ 

ʚʠʱʦʶ, ʥʽʞ ʟʘ ʧôʷʪʠʢʨʘʪʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʤʝʥʰʫ ʩʪʽʡʢʽʩʪʴ 

ʪʨʘʚʦʩʪʦʶ ʜʦ ʫʨʘʞʝʥʥʷ ʭʚʦʨʦʙʘʤʠ ʟʘ ʤʝʥʰ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʝʞʠʤʫ ʪʘ 

ʧʽʜʪʚʝʨʜʞʫʻ ʧʝʨʝʚʘʛʠ ʽʥʪʝʥʩʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʦʙʤʝʞʝʥʥʷ ʨʦʟʚʠʪʢʫ 

ʽʨʞʽ.  

ʈʝʟʫʣʴʪʘʪʠ ʭʽʤʽʯʥʠʭ ʘʥʘʣʽʟʽʚ ʟʘʩʚʽʜʯʠʣʠ, ʱʦ ʚʩʽ ʜʦʩʣʽʜʞʫʚʘʥʽ 

ʩʝʣʝʢʮʽʡʥʽ ʟʨʘʟʢʠ ʧʝʨʝʚʠʱʫʚʘʣʠ ʩʪʘʥʜʘʨʪ ʟʘ ʚʤʽʩʪʦʤ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, 

ʦʜʥʘʢ ʥʘʡʚʠʱʫ ʢʦʨʤʦʚʫ ʮʽʥʥʽʩʪʴ ʤʘʚ ʟʨʘʟʦʢ ˉ 912. ɺʤʽʩʪ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ 

ʚ  ʘʙʩʦʣʶʪʥʦ ʩʫʭʽʡ  ʨʝʯʦʚʠʥʽ ʩʪʘʥʦʚʠʚ: ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ ï 12,63 %, ʞʠʨʫ ï 

2,63 %, ʢʣʽʪʢʦʚʠʥʠ ï 27,30 % ʪʘ ʟʦʣʠ ï 8,00 %. ʗʢʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ ʽʩʪʦʪʥʦ 

ʟʘʣʝʞʘʣʘ ʚʽʜ ʩʪʨʦʢʽʚ ʩʢʦʰʫʚʘʥʥʷ: ʟʘ ʨʘʥʥʴʦʛʦ ʩʢʦʰʫʚʘʥʥʷ ʫ ʧʝʨʰʦʤʫ ʫʢʦʩʽ 
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ʚʤʽʩʪ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ ʫ ʟʨʘʟʢʘ ˉ 912 ʜʦʩʷʛʘʚ 15,78 % ʟʘ ʦʜʥʦʯʘʩʥʦʛʦ 

ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʢʣʽʪʢʦʚʠʥʠ ʜʦ 22,02 %, ʪʦʜʽ ʷʢ ʟʘ ʧʽʟʥʽʰʠʭ ʩʪʨʦʢʽʚ ʮʽ 

ʧʦʢʘʟʥʠʢʠ ʚʽʜʧʦʚʽʜʥʦ ʩʪʘʥʦʚʠʣʠ 12,0 ʽ 26,83 % ʪʘ 9,80 ʽ 32,53 %. 

ʉʫʢʫʧʥʽʩʪʴ ʚʠʩʦʢʦʾ ʢʦʨʤʦʚʦʾ ʪʘ ʥʘʩʽʥʥʻʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, 

ʽʥʪʝʥʩʠʚʥʦʛʦ ʧʽʩʣʷʫʢʽʩʥʦʛʦ ʚʽʜʨʦʩʪʘʥʥʷ, ʚʠʩʦʢʦʾ ʦʙʣʠʩʪʚʣʝʥʦʩʪʽ ʪʘ 

ʧʦʣʽʧʰʝʥʦʾ ʧʦʞʠʚʥʦʾ ʮʽʥʥʦʩʪʽ ʩʪʘʣʘ ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʧʝʨʝʜʘʯʽ ʩʝʣʝʢʮʽʡʥʦʛʦ 

ʟʨʘʟʢʘ ˉ 912 ʧʽʜ ʥʘʟʚʦʶ ɹʦʡʢʽʚʯʘʥʢʘ ʥʘ ʜʝʨʞʘʚʥʫ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʫ 

ʝʢʩʧʝʨʪʠʟʫ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʷʢʦʾ ʟ 2017 ʨʦʢʫ ʡʦʛʦ ʟʘʥʝʩʝʥʦ ʜʦ ɼʝʨʞʘʚʥʦʛʦ 

ʨʝʻʩʪʨʫ ʩʦʨʪʽʚ ʨʦʩʣʠʥ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʧʦʰʠʨʝʥʥʷ ʚ ʋʢʨʘʾʥʽ. 

ʉʦʨʪ ɹʦʡʢʽʚʯʘʥʢʘ ʩʪʚʦʨʝʥʦ ʰʣʷʭʦʤ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʜʦʙʦʨʫ ʽʟ ʩʦʨʪʫ Dainava ʩʽʥʦʢʽʩʥʦ-ʧʘʩʦʚʠʱʥʦʛʦ ʥʘʧʨʷʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʉʝʨʝʜʥʽʡ ʫʨʦʞʘʡ ʟʝʣʝʥʦʾ ʤʘʩʠ ʩʪʘʥʦʚʠʪʴ 48,8 ʪ/ʛʘ, ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ï 11,1 ʪ/ʛʘ, 

ʥʘʩʽʥʥʷ ï 0,49 ʪ/ʛʘ. ɺʤʽʩʪ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ ï 9,2 %, ʢʣʽʪʢʦʚʠʥʠ ï 28,5 %. 

ɺʠʩʦʪʘ ʨʦʩʣʠʥ ï102 ʩʤ, ʤʘʩʘ 1000 ʥʘʩʽʥʠʥ ï 0,89 ʛ. ʉʦʨʪ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʚʠʩʦʢʦʶ ʟʠʤʦʩʪʽʡʢʽʩʪʶ ʪʘ ʧʦʩʫʭʦʩʪʽʡʢʽʩʪʶ, ʩʪʽʡʢʽʩʪʶ ʜʦ ʚʠʣʷʛʘʥʥʷ, 

ʦʙʩʠʧʘʥʥʷ, ʦʩʥʦʚʥʠʭ ʭʚʦʨʦʙ ʽ ʰʢʽʜʥʠʢʽʚ. ʊʨʠʚʘʣʽʩʪʴ ʧʝʨʽʦʜʫ ʚʽʜ ʚʽʜʥʦʚʣʝʥʥʷ 

ʚʝʩʥʷʥʦʾ ʚʝʛʝʪʘʮʽʾ ʜʦ ʟʙʠʨʘʣʴʥʦʾ ʩʪʠʛʣʦʩʪʽ ʩʪʘʥʦʚʠʪʴ ʫ ʩʝʨʝʜʥʴʦʤʫ 127 ʜʽʙ. 

ʋ 2021 ʨʦʮʽ ʟʘʢʣʘʜʝʥʦ ʢʦʥʢʫʨʩʥʝ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ ʟ ʤʝʪʦʶ ʥʘʫʢʦʚʦ 

ʦʙˇʨʫʥʪʦʚʘʥʦʾ ʦʮʽʥʢʠ ʩʝʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ, ʩʪʚʦʨʝʥʦʛʦ 

ʤʝʪʦʜʦʤ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʜʦʙʦʨʫ, ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʠʭʽʜʥʦʾ ʙʘʟʠ ʩʝʣʝʢʮʽʾ 

ʩʦʨʪʽʚ ʩʽʥʦʢʽʩʥʦ-ʧʘʩʦʚʠʱʥʦʛʦ ʥʘʧʨʷʤʫ, ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ˇʨʫʥʪʦʚʦ-

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʇʝʨʝʜʢʘʨʧʘʪʪʷ. ɼʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʣʫʯʝʥʦ ʯʦʪʠʨʠ 

ʩʝʣʝʢʮʽʡʥʽ ʟʨʘʟʢʠ, ʚʽʜʽʙʨʘʥʽ ʥʘ ʧʦʧʝʨʝʜʥʽʭ ʝʪʘʧʘʭ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ. ʗʢ 

ʩʪʘʥʜʘʨʪ ʚʠʢʦʨʠʩʪʘʥʦ ʩʦʨʪ ɹʦʡʢʽʚʯʘʥʢʘ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʜʽʣʝʥʥʷ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʧʨʦʷʚʫ ʛʦʩʧʦʜʘʨʩʴʢʦ 

ʮʽʥʥʠʭ ʦʟʥʘʢ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤʘʭ. ɺ 

ʢʦʥʢʫʨʩʥʦʤʫ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʽ ʧʨʦʚʝʜʝʥʦ ʦʮʽʥʢʫ ʯʦʪʠʨʴʦʭ ʟʨʘʟʢʽʚ (2022ï

2024 ʨʨ.) ʟʘ ʦʩʥʦʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ (ʪʘʙʣ.6.5). 
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ʊʘʙʣʠʮʷ 6.5 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ  ʫ 

ʢʦʥʢʫʨʩʥʦʤʫ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʽ ʟʘ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ 

(ʩʝʨʝʜʥʻ ʟʘ 2022ï2024 ʨʨ.) 

ʉʦʨʪ, ʩʝʣʝʢʮʽʡʥʠʡ 

ʟʨʘʟʦʢ 

ɿʝʣʝʥʘ ʤʘʩʘ ʉʫʭʘ ʨʝʯʦʚʠʥʘ ʅʘʩʽʥʥʷ 

ʪùʛʘ Ñ ʜʦ 

St 

ʪùʛʘ Ñ ʜʦ 

St 

ʪùʛʘ Ñ ʜʦ 

St 

ʉʽʥʦʢʽʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ɹʦʡʢʽʚʯʘʥʢʘ -  St 42,2 - 10,45 - 0,502 - 

ˉ 902 48,3 +6,1 11,02 +0,57 0,507 +0,005 

ˉ 2250 40,3 -1,9 8,28 -2,17 0,432 -0,070 

ˉ 2259 42,3 +0,1 9,07 -1,38 0,402 -0,100 

ˉ 2245 45,9 +3,7 10,45 0 0,514 +0,012 

ʅɯʈ05            2022 

2023 

2024 

2,3 

2,9 

2,1 

 0,48 

0,56 

0,43 

 0,033 

0,145 

0,001 

 

ʇʘʩʦʚʠʱʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ɹʦʡʢʽʚʯʘʥʢʘ -  St 41,2 - 10,56 - - - 

ˉ 902 46,3 +5,1 10,63 +0,07 - - 

ˉ 2250 43,4 +2,2 10,18 -0,38 - - 

ˉ 2259 39,7 -1,5 8,79 -1,77 - - 

ˉ 2245 41,2 0 10,61 +0,05 - - 

ʅɯʈ05         2022 

2023 

2024 

1,1 

1,4 

1,5 

 0,39 

0,26 

0,14 

   

 

ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʢʦʥʢʫʨʩʥʦʛʦ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ ʩʚʽʜʯʠʪʴ ʧʨʦ ʯʽʪʢʦ 

ʚʠʨʘʞʝʥʫ ʨʽʟʥʠʮʶ ʤʽʞ ʩʝʣʝʢʮʽʡʥʠʤʠ ʟʨʘʟʢʘʤʠ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘ ʨʽʚʥʝʤ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɿʘ ʩʽʥʦʢʽʩʥʦʛʦ ʥʘʧʨʷʤʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʡʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʠʤ ʚʠʷʚʠʚʩʷ ʟʨʘʟʦʢ ˉ 902 (ɯɼ ʽʟ ʂ-

43546), ʷʢʠʡ ʩʬʦʨʤʫʚʘʚ 48,3 ʪ/ʛʘ ʟʝʣʝʥʦʾ ʤʘʩʠ, ʱʦ ʥʘ 6,1 ʪ/ʛʘ ʧʝʨʝʚʠʱʫʚʘʣʦ 

ʩʪʘʥʜʘʨʪ ɹʦʡʢʽʚʯʘʥʢʘ. ʁʦʛʦ ʧʝʨʝʚʘʛʘ ʧʽʜʪʚʝʨʜʞʫʚʘʣʘʩʷ ʪʘʢʦʞ ʟʘ ʚʠʭʦʜʦʤ 

ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ (11,02 ʪ/ʛʘ, +0,57 ʪ/ʛʘ) ʪʘ ʥʘʩʽʥʥʻʚʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ (0,507 

ʪ/ʛʘ, +0,005 ʪ/ʛʘ). ʉʝʣʝʢʮʽʡʥʠʡ ʟʨʘʟʦʢ ˉ 2245 (ɯɼ ʽʟ Borzeki) ʧʦʩʽʜʘʚ ʜʨʫʛʝ 

ʤʽʩʮʝ ʟʘ ʩʫʢʫʧʥʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ: ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ ʩʪʘʥʦʚʠʣʘ 45,9 ʪ/ʛʘ 

(+3,7 ʪ/ʛʘ ʜʦ ʩʪʘʥʜʘʨʪʫ), ʘ ʚʨʦʞʘʡ ʥʘʩʽʥʥʷ ï 0,514 ʪ/ʛʘ (+0,012 ʪ/ʛʘ), ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʡʦʛʦ ʜʦʙʨʫ ʢʦʤʙʽʥʦʚʘʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ʉʝʣʝʢʮʽʡʥʽ ʟʨʘʟʢʠ ˉ 

2250 (ɯɼ ʽʟ Yabelska) ʪʘ ˉ 2259 (ɯɼ ʽʟ ʅʦʚʠʥʢʘ) ʧʦʩʪʫʧʘʣʠʩʷ ʩʪʘʥʜʘʨʪʫ ʟʘ 
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ʙʽʣʴʰʽʩʪʶ ʦʟʥʘʢ. ʅʘʡʥʠʞʯʽ ʧʦʢʘʟʥʠʢʠ ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʟʨʘʟʢʘ ˉ 2259, 

ʦʩʦʙʣʠʚʦ ʟʘ ʚʠʭʦʜʦʤ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ (ï1,38 ʪ/ʛʘ) ʪʘ ʥʘʩʽʥʥʷ (ï0,100 ʪ/ʛʘ), ʱʦ 

ʚʢʘʟʫʻ ʥʘ ʡʦʛʦ ʥʝʜʦʩʪʘʪʥʶ ʘʜʘʧʪʦʚʘʥʽʩʪʴ ʜʦ ʫʤʦʚ ʇʝʨʝʜʢʘʨʧʘʪʪʷ.  

ɿʘ ʧʘʩʦʚʠʱʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʙʝʨʽʛʘʣʘʩʷ ʪʝʥʜʝʥʮʽʷ ʧʝʨʝʚʘʛʠ ʟʨʘʟʢʘ ˉ 

902, ʷʢʠʡ ʧʝʨʝʚʠʱʫʚʘʚ ʩʪʘʥʜʘʨʪ ʟʘ ʚʨʦʞʘʡʥʽʩʪʶ ʟʝʣʝʥʦʾ ʤʘʩʠ ʥʘ 5,1 ʪ/ʛʘ ʪʘ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʥʘʡʚʠʱʠʤ ʧʦʢʘʟʥʠʢʦʤ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ (10,63 ʪ/ʛʘ). 

ʇʦʟʠʪʠʚʥʽ ʚʽʜʭʠʣʝʥʥʷ ʪʘʢʦʞ ʤʘʚ ʩʝʣʝʢʮʽʡʥʠʡ ʟʨʘʟʦʢ ˉ 2250 (+2,2 ʪ/ʛʘ), ʪʦʜʽ 

ʷʢ ˉ 2259 ʟʥʦʚʫ ʧʦʩʪʫʧʘʚʩʷ ʩʪʘʥʜʘʨʪʫ ʟʘ ʚʩʽʤʘ ʧʦʢʘʟʥʠʢʘʤʠ. ɺʩʪʘʥʦʚʣʝʥʽ 

ʤʽʞʚʘʨʽʘʥʪʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʧʝʨʝʚʠʱʫʚʘʣʠ ʟʥʘʯʝʥʥʷ ʅɯʈ  ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʨʦʢʽʚ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʾʭ ʩʪʘʪʠʩʪʠʯʥʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʪʘ ʩʝʣʝʢʮʽʡʥʫ ʮʽʥʥʽʩʪʴ 

ʩʝʣʝʢʮʽʡʥʦʛʦ ʟʨʘʟʢʘ ˉ 902 ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ.  

ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʩʝʣʝʢʮʽʡʥʽʡ ʨʦʙʦʪʽ 

ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʚʥʝʤ ʧʨʦʷʚʫ ʡʦʛʦ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʪʘ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ. ʆʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʦʟʥʘʢʠ, ʷʢʽ ʧʨʷʤʦ ʘʙʦ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʬʦʨʤʫʶʪʴ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʩʣʠʥ, ʟʦʢʨʝʤʘ ʚʠʩʦʪʘ ʪʨʘʚʦʩʪʦʶ 

ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʦʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʧʨʦʚʝʜʝʥʦ ʙʽʦʤʝʪʨʠʯʥʫ 

ʦʮʽʥʢʫ ʩʝʣʝʢʮʽʡʥʠʭ ʥʦʤʝʨʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘ ʬʘʟʘʤʠ ʨʦʟʚʠʪʢʫ (ʪʘʙʣ. 6.6). 

ʊʘʙʣʠʮʷ 6.6 

ɺʠʩʦʪʘ ʪʨʘʚʦʩʪʦʶ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘ ʬʘʟʘʤʠ ʨʦʟʚʠʪʢʫ, ʩʤ (ʩʝʨʝʜʥʻ 

ʟʘ 2022ï2024 ʨʨ.) 

ʉʦʨʪ, ʩʝʣʝʢʮʽʡʥʠʡ 

ʟʨʘʟʦʢ 

ʂʫʱʝʥʥʷ ɺʠʭʽʜ ʚ 

ʪʨʫʙʢʫ 

ʂʦʣʦʩʽʥʥʷ ʎʚʽʪʽʥʥʷ ɼʦʩʪʠʛʘʥʥʷ 

ɹʦʡʢʽʚʯʘʥʢʘ -  St 21,8 56,2 98,8 122,3 123,2 

ˉ 902 29,3 58,5 92,6 112,6 113,1 

ˉ 2250 27,3 57,6 85,1 107,9 109,1 

ˉ 2259 25,4 60,6 98,5 110,8 111,1 

ˉ 2245 26,1 59,4 84,0 119,1 120,4 

 

ɸʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʚʠʩʦʪʠ ʪʨʘʚʦʩʪʦʶ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘ ʬʘʟʘʤʠ ʨʦʟʚʠʪʢʫ 

ʟʘʩʚʽʜʯʠʚ ʽʩʪʦʪʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʩʦʨʪʦʤ-ʩʪʘʥʜʘʨʪʦʤ ʽ ʩʝʣʝʢʮʽʡʥʠʤʠ 

ʟʨʘʟʢʘʤʠ, ʘ ʪʘʢʦʞ ʯʽʪʢʫ ʬʘʟʦʚʫ ʟʘʣʝʞʥʽʩʪʴ ʨʦʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ. ʋ  ʬʘʟʽ  
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ʢʫʱʝʥʥʷ  ʥʘʡʙʽʣʴʰʫ  ʚʠʩʦʪʫ ʤʘʣʠ ʩʝʣʝʢʮʽʡʥʽ ʟʨʘʟʢʠ ˉ 902 (29,3 ʩʤ) ʪʘ  ˉ  

2250  (27,3 ʩʤ),  ʱʦ  ʧʝʨʝʚʠʱʫʚʘʣʦ ʩʪʘʥʜʘʨʪ ɹʦʡʢʽʚʯʘʥʢʘ (21,8 ʩʤ) ʚʽʜʧʦʚʽʜʥʦ 

ʥʘ 7,5 ʽ 5,5 ʩʤ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʠʡ ʧʦʯʘʪʢʦʚʠʡ ʨʽʩʪ ʚʽʜʽʙʨʘʥʠʭ 

ʛʝʥʦʪʠʧʽʚ.  

ʋ ʬʘʟʽ ʚʠʭʦʜʫ ʚ ʪʨʫʙʢʫ ʨʽʟʥʠʮʷ ʤʽʞ ʚʘʨʽʘʥʪʘʤʠ ʟʤʝʥʰʫʚʘʣʘʩʷ, ʦʜʥʘʢ 

ʥʘʡʚʠʱʠʤʠ ʟʘʣʠʰʘʣʠʩʷ ˉ 2259 (60,6 ʩʤ) ʽ ˉ 2245 (59,4 ʩʤ), ʱʦ ʚʢʘʟʫʻ ʥʘ ʾʭ 

ʜʦʙʨʫ ʨʦʩʪʦʚʫ ʘʢʪʠʚʥʽʩʪʴ ʫ ʧʝʨʽʦʜ ʬʦʨʤʫʚʘʥʥʷ ʛʝʥʝʨʘʪʠʚʥʠʭ ʧʘʛʦʥʽʚ.  

ʋ ʬʘʟʽ ʢʦʣʦʩʽʥʥʷ ʩʪʘʥʜʘʨʪ ɹʦʡʢʽʚʯʘʥʢʘ ʪʘ ʩʝʣʝʢʮʽʡʥʠʡ ʟʨʘʟʦʢ ˉ 2259 

ʤʘʣʠ ʙʣʠʟʴʢʽ ʧʦʢʘʟʥʠʢʠ (98,8 ʽ 98,5 ʩʤ), ʪʦʜʽ ʷʢ ʽʥʰʽ ʟʨʘʟʢʠ ʧʦʩʪʫʧʘʣʠʩʷ ʾʤ ʥʘ 

4,7ï14,8 ʩʤ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʛʝʥʦʪʠʧʦʚʫ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʟʘ ʪʝʤʧʘʤʠ 

ʧʦʜʦʚʞʝʥʥʷ ʩʪʝʙʣʘ. 

ʅʘʡʚʠʱʽ ʟʥʘʯʝʥʥʷ ʚʠʩʦʪʠ ʪʨʘʚʦʩʪʦʶ ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʬʘʟʽ ʮʚʽʪʽʥʥʷ. 

ʉʪʘʥʜʘʨʪ ɹʦʡʢʽʚʯʘʥʢʘ ʬʦʨʤʫʚʘʚ 122,3 ʩʤ, ʪʦʜʽ ʷʢ ʩʝʣʝʢʮʽʡʥʽ ʟʨʘʟʢʠ ʤʘʣʠ 

ʜʝʱʦ ʥʠʞʯʽ ʧʦʢʘʟʥʠʢʠ: ʚʽʜ 107,9 ʩʤ (ˉ 2250) ʜʦ 119,1 ʩʤ (ˉ 2245). 

ɸʥʘʣʦʛʽʯʥʘ ʪʝʥʜʝʥʮʽʷ ʟʙʝʨʽʛʘʣʘʩʷ ʽ ʫ ʬʘʟʽ ʜʦʩʪʠʛʘʥʥʷ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʚʠʩʦʪʘ ʪʨʘʚʦʩʪʦʶ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʛʝʥʦʪʠʧʽʚ ʤʘʻ ʩʝʨʝʜʥʶ ʤʽʥʣʠʚʽʩʪʴ ʽ ʩʫʪʪʻʚʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʘʟʠ ʨʦʟʚʠʪʢʫ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʝʡ ʧʦʢʘʟʥʠʢ ʷʢ ʜʦʧʦʤʽʞʥʠʡ ʢʨʠʪʝʨʽʡ ʥʝʧʨʷʤʦʛʦ 

ʜʦʙʦʨʫ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʘʜʘʧʪʠʚʥʽʩʪʴ ʫ ʩʝʣʝʢʮʽʾ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. 

 ɸʥʘʣʽʟ ʚʠʩʦʪʠ ʪʨʘʚʦʩʪʦʶ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʟʘʛʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʨʦʩʪʫ 

ʪʘ ʧʦʪʝʥʮʽʘʣ ʬʦʨʤʫʚʘʥʥʷ ʚʝʛʝʪʘʪʠʚʥʦʾ ʤʘʩʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʝʥʦʪʠʧʽʚ. 

ɺʦʜʥʦʯʘʩ ʮʝʡ ʧʦʢʘʟʥʠʢ ʥʝ ʚʽʜʦʙʨʘʞʘʻ ʧʦʚʥʦʶ ʤʽʨʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʦʩʪʦʚʠʭ 

ʧʨʦʮʝʩʽʚ ʫ ʜʠʥʘʤʽʮʽ, ʦʩʢʽʣʴʢʠ ʥʝ ʚʨʘʭʦʚʫʻ ʰʚʠʜʢʽʩʪʴ ʧʦʜʦʚʞʝʥʥʷ ʧʘʛʦʥʽʚ 

ʫʧʨʦʜʦʚʞ ʚʝʛʝʪʘʮʽʾ. ɼʣʷ ʛʣʠʙʰʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʽʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʪʘ ʪʝʤʧʽʚ ʨʦʩʪʫ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʜʦʙʦʚʠʡ ʧʨʠʨʽʩʪ 

ʧʘʛʦʥʽʚ ʟʘ ʬʘʟʘʤʠ ʨʦʟʚʠʪʢʫ (ʪʘʙʣ. 6.7). 
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ʊʘʙʣʠʮʷ 6.7 

ɼʦʙʦʚʠʡ ʧʨʠʨʽʩʪ ʧʘʛʦʥʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘ ʬʘʟʘʤʠ ʨʦʟʚʠʪʢʫ, ʤʤ 

(ʩʝʨʝʜʥʻ ʟʘ 2022ï2024 ʨʨ.) 

ʉʦʨʪ, ʩʝʣʝʢʮʽʡʥʠʡ 

ʟʨʘʟʦʢ 
ʂʫʱʝʥʥʷ 

ɺʠʭʽʜ ʚ 

ʪʨʫʙʢʫ 
ʂʦʣʦʩʽʥʥʷ ʎʚʽʪʽʥʥʷ ɼʦʩʪʠʛʘʥʥʷ 

ɹʦʡʢʽʚʯʘʥʢʘ -  St 9,8 18,6 29,7 20,8 0,5 

ˉ 902 11,3 26,6 22,5 19,7 1,0 

ˉ 2250 10,2 27,6 22,9 19,6 1,0 

ˉ 2259 12,4 23,3 29,9 19,8 1,0 

ˉ 2245 12,0 26,9 25,2 20,5 0,8 

 

ɸʥʘʣʽʟ ʜʦʙʦʚʦʛʦ ʧʨʠʨʦʩʪʫ ʧʘʛʦʥʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘ ʬʘʟʘʤʠ ʨʦʟʚʠʪʢʫ 

ʧʦʢʘʟʘʚ ʯʽʪʢʫ ʟʘʣʝʞʥʽʩʪʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʦʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ ʚʽʜ 

ʦʥʪʦʛʝʥʝʪʠʯʥʦʛʦ ʩʪʘʥʫ ʨʦʩʣʠʥ ʪʘ ʛʝʥʦʪʠʧʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ. 

ʋ ʬʘʟʽ ʢʫʱʝʥʥʷ ʥʘʡʚʠʱʽ ʪʝʤʧʠ ʨʦʩʪʫ ʚʽʜʟʥʘʯʝʥʦ ʫ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ 

ˉ 2259 (12,4 ʤʤ) ʪʘ ˉ 2245 (12,0 ʤʤ), ʱʦ ʧʝʨʝʚʠʱʫʚʘʣʦ ʩʪʘʥʜʘʨʪ 

ɹʦʡʢʽʚʯʘʥʢʘ (9,8 ʤʤ) ʥʘ 2,6ï2,2 ʤʤ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭ ʙʽʣʴʰʫ ʘʢʪʠʚʥʽʩʪʴ ʥʘ 

ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʚʝʛʝʪʘʮʽʾ. 

ʋ ʬʘʟʽ ʚʠʭʦʜʫ ʚ ʪʨʫʙʢʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʦʜʦʚʞʝʥʥʷ ʧʘʛʦʥʽʚ ʨʽʟʢʦ 

ʟʨʦʩʪʘʣʘ ʫ ʚʩʽʭ ʚʘʨʽʘʥʪʽʚ. ʄʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʫ ˉ 2250 

(27,6 ʤʤ) ʽ ˉ 2245 (26,9 ʤʤ),  ʪʦʜʽ  ʷʢ ʫ  ʩʪʘʥʜʘʨʪʫ ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʚ 

18,6 ʤʤ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʟʥʘʯʥʦ ʚʠʱʫ ʰʚʠʜʢʽʩʪʴ ʨʦʩʪʫ ʫ ʚʽʜʽʙʨʘʥʠʭ ʬʦʨʤ. 

ʅʘʡʚʠʱʠʡ ʜʦʙʦʚʠʡ ʧʨʠʨʽʩʪ ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʬʘʟʽ ʢʦʣʦʩʽʥʥʷ, ʜʝ 

ʤʘʢʩʠʤʘʣʴʥʽ  ʟʥʘʯʝʥʥʷ  ʤʘʣʠ  ˉ  2259 (29,9 ʤʤ) ʪʘ ʩʪʘʥʜʘʨʪ ɹʦʡʢʽʚʯʘʥʢʘ 

(29,7 ʤʤ). ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ ʩʘʤʝ ʮʝʡ ʧʝʨʽʦʜ ʻ ʢʨʠʪʠʯʥʠʤ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʚʝʛʝʪʘʪʠʚʥʦʾ ʤʘʩʠ. 

ʋ ʬʘʟʽ ʮʚʽʪʽʥʥʷ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʦʩʪʫ ʟʥʠʞʫʚʘʣʘʩʷ, ʘ ʫ ʬʘʟʽ ʜʦʩʪʠʛʘʥʥʷ 

ʨʽʟʢʦ ʩʧʦʚʽʣʴʥʶʚʘʣʘʩʷ (0,5ï1,0 ʤʤ), ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʬʽʟʽʦʣʦʛʽʯʥʠʤ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʤ ʨʦʟʚʠʪʢʫ ʢʫʣʴʪʫʨʠ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʛʝʥʦʪʠʧʦʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ 

ʟʘ ʪʝʤʧʘʤʠ ʨʦʩʪʫ ʧʘʛʦʥʽʚ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʝʡ ʧʦʢʘʟʥʠʢ ʷʢ 
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ʚʘʞʣʠʚʠʡ ʥʝʧʨʷʤʠʡ ʢʨʠʪʝʨʽʡ ʜʦʙʦʨʫ ʚ ʩʝʣʝʢʮʽʾ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʥʘ ʧʽʜʚʠʱʝʥʫ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʘʜʘʧʪʠʚʥʽʩʪʴ. 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʨʦʩʪʫ ʚʝʛʝʪʘʪʠʚʥʠʭ ʦʨʛʘʥʽʚ ʚʽʜʦʙʨʘʞʘʻ ʟʘʛʘʣʴʥʠʡ 

ʧʦʪʝʥʮʽʘʣ ʬʦʨʤʫʚʘʥʥʷ ʙʽʦʤʘʩʠ, ʦʜʥʘʢ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʚʧʣʠʚ ʥʘ ʥʘʩʽʥʥʻʚʫ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʘʶʪʴ ʛʝʥʝʨʘʪʠʚʥʽ ʦʨʛʘʥʠ, ʟʦʢʨʝʤʘ ʚʦʣʦʪʴ. ʆʜʥʠʤ ʽʟ 

ʢʣʶʯʦʚʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʚʠʟʥʘʯʘʻ ʨʽʚʝʥʴ ʟʘʚôʷʟʫʚʘʥʥʷ ʪʘ 

ʬʦʨʤʫʚʘʥʥʷ ʥʘʩʽʥʥʷ, ʻ ʾʾ ʜʦʚʞʠʥʘ ʪʘ ʜʠʥʘʤʽʢʘ ʨʦʩʪʫ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ 

ʧʨʦʚʝʜʝʥʦ ʙʽʦʤʝʪʨʠʯʥʫ ʦʮʽʥʢʫ ʛʝʥʝʨʘʪʠʚʥʠʭ ʧʘʛʦʥʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘ 

ʬʘʟʘʤʠ ʨʦʟʚʠʪʢʫ (ʪʘʙʣ. 6.8). 

ʊʘʙʣʠʮʷ 6.8 

ɼʦʚʞʠʥʘ ʪʘ ʜʦʙʦʚʠʡ ʧʨʠʨʽʩʪ ʚʦʣʦʪʽ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘ ʬʘʟʘʤʠ 

ʨʦʟʚʠʪʢʫ ʚ ʢʦʥʢʫʨʩʥʦʤʫ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʽ (ʩʝʨʝʜʥʻ ʟʘ 2022ï2024 ʨʨ.) 

 

 

ʉʦʨʪ, 

ʩʝʣʝʢʮʽʡʥʠʡ ʟʨʘʟʦʢ  

ɼʦʚʞʠʥʘ ʚʦʣʦʪʽ, ʩʤ ɼʦʙʦʚʠʡ ʧʨʠʨʽʩʪ, ʤʤ 

ʢ
ʦ
ʣ
ʦ
ʩ
ʽ
ʥ
ʥ
ʷ

 

ʮ
ʚ
ʽ
ʪ
ʽ
ʥ
ʥ
ʷ

 

ʜ
ʦ
ʩ
ʪ
ʠ
ʛ
ʘ
ʥ
ʥ
ʷ

 

ʢ
ʦ
ʣ
ʦ
ʩ
ʽ
ʥ
ʥ
ʷ

 

ʮ
ʚ
ʽ
ʪ
ʽ
ʥ
ʥ
ʷ

 

ʜ
ʦ
ʩ
ʪ
ʠ
ʛ
ʘ
ʥ
ʥ
ʷ

 

ɹʦʡʢʽʚʯʘʥʢʘ -  St 10,7 19,2 20,3 8,6 0,2 0,1 

ˉ 902 11,6 15,6 16,1 10,3 0,2 0,1 

ˉ 2250 10,9 16,2 18,1 8,1 0,3 0,1 

ˉ 2259 9,8 16,8 17,5 8,7 0,3 0,1 

ˉ 2245 10,1 17,3 19,9 7,8 0,3 0,1 

 

ɸʥʘʣʽʟ ʜʦʚʞʠʥʠ ʪʘ ʜʦʙʦʚʦʛʦ ʧʨʠʨʦʩʪʫ ʚʦʣʦʪʽ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘ ʬʘʟʘʤʠ 

ʨʦʟʚʠʪʢʫ  ʟʘʩʚʽʜʯʠʚ ʽʩʪʦʪʥʽ ʛʝʥʦʪʠʧʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʽʚʝʥʴ ʥʘʩʽʥʥʻʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʋ ʬʘʟʽ ʢʦʣʦʩʽʥʥʷ ʥʘʡʙʽʣʴʰʫ 

ʜʦʚʞʠʥʫ ʚʦʣʦʪʽ ʩʬʦʨʤʫʚʘʚ ʩʝʣʝʢʮʽʡʥʠʡ ʟʨʘʟʦʢ ˉ 902 (11,6 ʩʤ), ʪʦʜʽ ʷʢ 

ʩʪʘʥʜʘʨʪ ɹʦʡʢʽʚʯʘʥʢʘ ʤʘʚ 10,7 ʩʤ. ʋ ʧʦʜʘʣʴʰʦʤʫ, ʫ ʬʘʟʽ ʮʚʽʪʽʥʥʷ ʪʘ 

ʜʦʩʪʠʛʘʥʥʷ, ʣʽʜʠʨʫʶʯʽ ʧʦʟʠʮʽʾ ʧʦʩʽʜʘʚ ʩʪʘʥʜʘʨʪ ɹʦʡʢʽʚʯʘʥʢʘ (19,2 ʪʘ 20,3 ʩʤ 

ʚʽʜʧʦʚʽʜʥʦ), ʘ ʪʘʢʦʞ ʟʨʘʟʦʢ ˉ 2245 (17,3 ʪʘ 19,9 ʩʤ), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭ 

ʚʠʩʦʢʫ ʟʜʘʪʥʽʩʪʴ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʛʝʥʝʨʘʪʠʚʥʠʭ ʦʨʛʘʥʽʚ. 
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ʅʘʡʽʥʪʝʥʩʠʚʥʽʰʠʡ ʜʦʙʦʚʠʡ ʧʨʠʨʽʩʪ ʚʦʣʦʪʽ ʫ ʬʘʟʽ ʢʦʣʦʩʽʥʥʷ 

ʟʘʬʽʢʩʦʚʘʥʦ ʫ ˉ 902 ï 10,3 ʤʤ, ʱʦ ʧʝʨʝʚʠʱʫʚʘʣʦ ʩʪʘʥʜʘʨʪ ʥʘ 1,7 ʤʤ, 

ʚʢʘʟʫʶʯʠ ʥʘ ʧʨʠʩʢʦʨʝʥʠʡ ʪʝʤʧ ʨʦʩʪʫ ʛʝʥʝʨʘʪʠʚʥʠʭ ʧʘʛʦʥʽʚ. ʋ ʬʘʟʘʭ ʮʚʽʪʽʥʥʷ 

ʪʘ  ʜʦʩʪʠʛʘʥʥʷ  ʰʚʠʜʢʽʩʪʴ  ʨʦʩʪʫ  ʨʽʟʢʦ  ʟʥʠʞʫʚʘʣʘʩʷ  ʫ  ʚʩʽʭ ʚʘʨʽʘʥʪʽʚ (0,1ï

0,3 ʤʤ), ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ ʢʫʣʴʪʫʨʠ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʜʦʚʞʠʥʘ ʚʦʣʦʪʽ ʪʘ ʪʝʤʧʠ ʾʾ 

ʨʦʩʪʫ ʻ ʚʘʞʣʠʚʠʤʠ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʥʝʧʨʷʤʦʛʦ ʜʦʙʦʨʫ ʥʘ 

ʧʽʜʚʠʱʝʥʫ ʥʘʩʽʥʥʻʚʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʦʮʽʥʮʽ 

ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. 

ʅʘʩʽʥʥʻʚʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʻ ʦʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ 

ʦʟʥʘʢ ʫ ʩʝʣʝʢʮʽʾ ʙʘʛʘʪʦʨʽʯʥʠʭ ʟʣʘʢʦʚʠʭ ʪʨʘʚ. ɺʦʜʥʦʯʘʩ ʚʠʩʦʢʠʡ ʫʨʦʞʘʡ 

ʥʘʩʽʥʥʷ ʥʝ ʟʘʚʞʜʠ ʢʦʨʝʣʶʻ ʟ ʢʦʨʤʦʚʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʱʦ ʟʫʤʦʚʣʶʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʰʫʢʫ ʛʝʥʦʪʠʧʽʚ ʽʟ ʦʧʪʠʤʘʣʴʥʠʤ ʧʦʻʜʥʘʥʥʷʤ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ʋ ʩʫʯʘʩʥʽʡ ʩʝʣʝʢʮʽʡʥʽʡ ʧʨʘʢʪʠʮʽ ʚʞʝ ʩʪʚʦʨʝʥʦ ʬʦʨʤʠ, ʟʜʘʪʥʽ ʦʜʥʦʯʘʩʥʦ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʥʘʩʽʥʥʻʚʦʾ ʪʘ ʢʦʨʤʦʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʱʦ 

ʽʩʪʦʪʥʦ ʧʽʜʚʠʱʫʻ ʾʭʥʶ ʛʦʩʧʦʜʘʨʩʴʢʫ ʮʽʥʥʽʩʪʴ. ʈʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʥʘʩʽʥʥʠʮʪʚʘ 

ʪʘʢʦʞ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʘʮʽʦʥʘʣʴʥʠʭ ʘʛʨʦʪʝʭʥʽʯʥʠʭ 

ʧʨʠʡʦʤʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʩʦʨʪʫ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʛʝʥʝʨʘʪʠʚʥʠʭ ʧʘʛʦʥʽʚ ʻ ʦʜʥʠʤ ʽʟ ʧʨʦʚʽʜʥʠʭ 

ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘʩʽʥʥʻʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ, ʦʩʢʽʣʴʢʠ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʟʥʘʯʘʻ ʤʘʩʫ ʥʘʩʽʥʥʷ ʟ ʨʦʩʣʠʥʠ. ʋ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʮʝʡ 

ʧʦʢʘʟʥʠʢ ʢʦʣʠʚʘʚʩʷ ʚ ʰʠʨʦʢʠʭ ʤʝʞʘʭ ï ʚʽʜ 3 ʜʦ 21 ʧʘʛʦʥʽʚ ʥʘ ʢʫʱ. 

ʉʪʘʥʜʘʨʪʥʠʡ ʩʦʨʪ ɹʦʡʢʽʚʯʘʥʢʘ ʬʦʨʤʫʚʘʚ ʫ ʩʝʨʝʜʥʴʦʤʫ 19 ʛʝʥʝʨʘʪʠʚʥʠʭ 

ʧʘʛʦʥʽʚ, ʪʦʜʽ ʷʢ ʩʝʣʝʢʮʽʡʥʠʡ ʟʨʘʟʦʢ ˉ 902 (ɯɼ ʽʟ ʂ-43546) ï ʜʦ 25 ʧʘʛʦʥʽʚ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʡʦʛʦ ʧʽʜʚʠʱʝʥʠʡ ʧʦʪʝʥʮʽʘʣ ʥʘʩʽʥʥʻʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ʄʘʩʘ ʥʘʩʽʥʥʷ ʟ ʦʜʥʽʻʾ ʚʦʣʦʪʽ ʻ ʚʘʞʣʠʚʠʤ ʽʥʪʝʛʨʘʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʛʝʥʝʨʘʪʠʚʥʠʭ ʦʨʛʘʥʽʚ. ɿʘ ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ 

ʚʠʜʽʣʠʣʠʩʷ ʩʝʣʝʢʮʽʡʥʽ ʟʨʘʟʢʠ ˉ 902 ʪʘ ˉ 2245 (ɯɼ ʽʟ Borzeki), ʷʢʽ 

ʩʬʦʨʤʫʚʘʣʠ ʚʽʜʧʦʚʽʜʥʦ 283 ʪʘ 276 ʤʛ ʥʘʩʽʥʥʷ ʟ ʦʜʥʽʻʾ ʚʦʣʦʪʽ. ʎʽ ʞ ʟʨʘʟʢʠ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʥʘʡʙʽʣʴʰʦʶ ʢʽʣʴʢʽʩʪʶ ʥʘʩʽʥʠʥ ʫ ʚʦʣʦʪʽ ï 329 ʪʘ 321 ʰʪ. 
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ʚʽʜʧʦʚʽʜʥʦ. ɺʠʩʦʢʽ ʟʥʘʯʝʥʥʷ ʪʘʢʦʞ ʚʽʜʟʥʘʯʝʥʦ ʫ ʟʨʘʟʢʘ ˉ 2250 (328 ʰʪ.), ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʜʦʙʨʠʡ ʧʦʪʝʥʮʽʘʣ ʥʘʩʽʥʥʻʚʦʾ ʚʽʜʜʘʯʽ. 

ʅʘʡʦʧʪʠʤʘʣʴʥʽʰʽ ʧʦʢʘʟʥʠʢʠ ʤʘʩʠ 1000 ʥʘʩʽʥʠʥ ʚʩʪʘʥʦʚʣʝʥʦ ʫ 

ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ˉ 902 (1,21 ʛ) ʪʘ ˉ 2245 (1,20 ʛ), ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʾʭ 

ʧʝʨʝʚʘʛʫ ʟʘ ʩʫʢʫʧʥʽʩʪʶ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘʩʽʥʥʻʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʫʩʧʽʰʥʽʩʪʴ ʜʦʙʦʨʫ ʦʢʨʝʤʠʭ ʩʝʣʝʢʮʽʡʥʠʭ 

ʣʽʥʽʡ, ʟʜʘʪʥʠʭ ʧʦʻʜʥʫʚʘʪʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʥʘʩʽʥʥʻʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟ 

ʮʽʥʥʠʤʠ ʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʦʟʥʘʢʘʤʠ, ʽ ʦʙˇʨʫʥʪʦʚʫʶʪʴ ʜʦʮʽʣʴʥʽʩʪʴ ʾʭ 

ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʝʣʝʢʮʽʡʥʦʤʫ ʧʨʦʮʝʩʽ. 

ʈʦʩʣʠʥʠ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʪʽʩʥʽʡ ʚʟʘʻʤʦʜʽʾ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ, 

ʨʝʘʛʫʶʯʠ ʥʘ ʟʤʽʥʫ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʚʘʨʽʘʮʽʻʶ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʽ 

ʧʨʦʜʫʢʪʠʚʥʠʭ ʦʟʥʘʢ. ʎʝ ʟʫʤʦʚʣʶʻ ʬʦʨʤʫʚʘʥʥʷ ʢʦʨʝʣʷʮʽʡʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ 

ʦʢʨʝʤʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʧʽʣʴʥʽʩʪʴ ʬʽʟʽʦʣʦʛʦ-ʛʝʥʝʪʠʯʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʾʭ ʨʝʛʫʣʷʮʽʾ. ɼʣʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʩʠʣʠ ʪʘʢʠʭ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ. ɰʭ ʘʥʘʣʽʟ ʜʘʻ ʟʤʦʛʫ ʚʠʷʚʠʪʠ ʦʟʥʘʢʠ-

ʽʥʜʠʢʘʪʦʨʠ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ ʢʨʠʪʝʨʽʾ ʥʝʧʨʷʤʦʛʦ ʜʦʙʦʨʫ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʦʭʦʧʣʶʚʘʣʦ ʥʠʟʢʫ ʧʘʨʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟ ʤʝʪʦʶ 

ʧʦʛʣʠʙʣʝʥʦʛʦ ʚʠʚʯʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʧʘʨʘʤʝʪʨʘʤʠ ʨʦʩʪʫ ʪʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʢʦʨʝʣʷʮʽʾ ʤʽʞ: ʤʘʩʦʶ ʥʘʩʽʥʥʷ ʟ ʨʦʩʣʠʥʠ ʽ 

ʢʽʣʴʢʽʩʪʶ ʥʘʩʽʥʠʥ ʫ ʚʦʣʦʪʽ; ʚʠʩʦʪʦʶ ʪʨʘʚʦʩʪʦʶ ʽ ʤʘʩʦʶ ʥʘʩʽʥʥʷ; ʜʦʚʞʠʥʦʶ 

ʚʦʣʦʪʽ ʪʘ ʤʘʩʦʶ ʥʘʩʽʥʥʷ; ʚʠʩʦʪʦʶ ʪʨʘʚʦʩʪʦʶ ʽ ʤʘʩʦʶ ʟʝʣʝʥʦʾ ʤʘʩʠ; ʤʘʩʦʶ 

ʣʠʩʪʷ ʽ ʤʘʩʦʶ ʟʝʣʝʥʦʾ ʤʘʩʠ; ʤʘʩʦʶ ʥʘʩʽʥʥʷ ʽ ʤʘʩʦʶ ʟʝʣʝʥʦʾ ʤʘʩʠ; ʤʘʩʦʶ 

ʥʘʩʽʥʥʷ ʟ ʚʦʣʦʪʽ ʪʘ ʤʘʩʦʶ ʢʦʣʦʩʘ. 

ʈʝʟʫʣʴʪʘʪʠ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʪʘʙʣ. 6.9.) ʟʘʩʚʽʜʯʠʣʠ ʥʘʷʚʥʽʩʪʴ 

ʥʝʦʜʥʘʢʦʚʦʾ ʩʠʣʠ ʟʚôʷʟʢʽʚ ʤʽʞ ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʪʘ 

ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. 

ɺʠʷʚʣʝʥʦ ʷʢ ʪʽʩʥʽ, ʪʘʢ ʽ ʩʝʨʝʜʥʽ ʢʦʨʝʣʷʮʽʾ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʢʣʘʜʥʠʡ ʭʘʨʘʢʪʝʨ 

ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʦʢʨʝʤʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ.  
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ʊʘʙʣʠʮʷ 6.9 

ʂʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʪʘ ʛʦʩʧʦʜʘʨʩʴʢʦ 

ʮʽʥʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʚ ʢʦʥʢʫʨʩʥʦʤʫ 

ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʽ (2024 ʨ.) 

ʉʦʨʪ, 

ʩʝʣʝʢʮʽʡʥʠʡ 

ʟʨʘʟʦʢ 

ʚʘʛʘ 

ʥʘʩʽʥʥʷ ï 

ʢʽʣʴʢʽʩʪʴ 

ʥʘʩʽʥʠʥ 

ʚʠʩʦʪʘ ï 

ʚʘʛʘ 

ʥʘʩʽʥʥʷ 

ʜʦʚʞʠʥʘ 

ʚʦʣʦʪʽ ï 

ʚʘʛʘ 

ʥʘʩʽʥʥʷ 

ʚʠʩʦʪʘ ï 

ʚʘʛʘ 

ʟʝʣʝʥʦʾ 

ʤʘʩʠ 

ʚʘʛʘ 

ʣʠʩʪʷ ï 

ʚʘʛʘ 

ʟʝʣʝʥʦʾ 

ʤʘʩʠ 

ʚʘʛʘ 

ʥʘʩʽʥʥʷ ï 

ʚʘʛʘ 

ʟʝʣʝʥʦʾ 

ʤʘʩʠ 

ʚʘʛʘ 

ʥʘʩʽʥʥʷ 

ï ʚʘʛʘ 

ʢʦʣʦʩʘ 

ɹʦʡʢʽʚʯʘʥʢʘ 

ï St 
0,97Ñ0,06 0,61Ñ0,19 0,96Ñ0,06 0,91Ñ0,10 0,91Ñ0,10 0,60Ñ0,17 0,93Ñ0,09 

 ̄902 0,97Ñ0,06 0,47Ñ0,21 0,91Ñ0,10 0,67Ñ0,17 0,90Ñ0,11 0,52Ñ0,20 0,82Ñ0,13 

 ̄2250 0,97Ñ0,06 0,41Ñ0,21 0,86Ñ0,12 0,74Ñ0,16 0,93Ñ0,09 0,24Ñ0,20 0,96Ñ0,07 

 ̄2259 0,98Ñ0,05 0,55Ñ0,20 0,93Ñ0,09 0,88Ñ0,11 0,98Ñ0,05 0,80Ñ0,13 0,98Ñ0,05 

 ̄2245 0,94Ñ0,08 0,96Ñ0,06 0,92Ñ0,08 0,85Ñ0,12 0,96Ñ0,07 0,24Ñ0,20 0,90Ñ0,10 

 

ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧôʷʪʠ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʽʞ 

ʧʦʢʘʟʥʠʢʘʤʠ çʤʘʩʘ ʥʘʩʽʥʥʷ ï ʢʽʣʴʢʽʩʪʴ ʥʘʩʽʥʠʥ ʫ ʚʦʣʦʪʽè, çʜʦʚʞʠʥʘ ʚʦʣʦʪʽ ï 

ʤʘʩʘ ʥʘʩʽʥʥʷè ʪʘ çʤʘʩʘ ʣʠʩʪʷ ï ʤʘʩʘ ʟʝʣʝʥʦʾ ʤʘʩʠè ʽʩʥʫʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʢʦʨʝʣʷʮʽʾ (r = 0,86ï0,98), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʽʩʥʠʡ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ 

ʮʠʤʠ ʦʟʥʘʢʘʤʠ. 

ʉʫʪʪʻʚʠʡ ʚʟʘʻʤʦʟʚôʷʟʦʢ (r = 0,74ï0,91) ʚʠʷʚʣʝʥʦ ʪʘʢʦʞ ʤʽʞ ʚʠʩʦʪʦʶ 

ʪʨʘʚʦʩʪʦʶ ʽ ʤʘʩʦʶ ʟʝʣʝʥʦʾ ʤʘʩʠ ʫ ʪʨʴʦʭ ʽʟ ʧôʷʪʠ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ. 

ɺʦʜʥʦʯʘʩ  ʫ  ʟʨʘʟʢʘ  ˉ  902  (ɯɼ  ʽʟ  ʂ-43546)  ʮʝʡ ʟʚôʷʟʦʢ ʙʫʚ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ 

(r = 0,67). 

ʄʽʞ ʚʠʩʦʪʦʶ ʪʨʘʚʦʩʪʦʶ ʽ ʤʘʩʦʶ ʥʘʩʽʥʥʷ ʚ ʫʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʘʭ 

ʚʩʪʘʥʦʚʣʝʥʦ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʢʦʨʝʣʷʮʽʾ (r = 0,41ï0,61), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨ ʚʧʣʠʚʫ ʚʠʩʦʪʠ ʨʦʩʣʠʥ ʥʘ ʥʘʩʽʥʥʻʚʫ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 

ɺʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʤʘʩʦʶ ʥʘʩʽʥʥʷ ʽ ʤʘʩʦʶ ʟʝʣʝʥʦʾ ʤʘʩʠ ʚʠʷʚʠʚʩʷ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʤ ʟʘʣʝʞʥʦ ʚʽʜ ʟʨʘʟʢʘ. ʊʘʢ, ʫ ʩʪʘʥʜʘʨʪʫ ɹʦʡʢʽʚʯʘʥʢʘ (r = 0,60) 

ʪʘ ʟʨʘʟʢʘ ˉ 902 (ɯɼ ʽʟ ʂ-43546) (r = 0,52) ʚʽʥ ʤʘʚ ʩʝʨʝʜʥʶ ʩʠʣʫ, ʪʦʜʽ ʷʢ ʫ 
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ʟʨʘʟʢʽʚ ˉ 2250 (ɯɼ ʽʟ Yabelska) ʽ ˉ 2245 (ɯɼ ʽʟ Borzeki) ʙʫʚ ʩʣʘʙʢʠʤ (r = 0,24). 

ʅʘʪʦʤʽʩʪʴ ʟʨʘʟʦʢ ˉ 2259 (ɯɼ ʽʟ ʅʦʚʠʥʢʘ) ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʚʠʩʦʢʠʡ 

ʧʦʟʠʪʠʚʥʠʡ ʟʚôʷʟʦʢ (r = 0,80), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʫʟʛʦʜʞʝʥʝ ʬʦʨʤʫʚʘʥʥʷ 

ʢʦʨʤʦʚʦʾ ʽ ʥʘʩʽʥʥʻʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʟʘʟʥʘʯʝʥʽ ʦʟʥʘʢʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ ʙʘʟʦʚʽ ʢʨʠʪʝʨʽʾ ʧʦʧʝʨʝʜʥʴʦʛʦ ʜʦʙʦʨʫ ʨʦʩʣʠʥ ʫ ʧʦʣʴʦʚʠʭ 

ʫʤʦʚʘʭ ʜʣʷ ʩʝʣʝʢʮʽʾ, ʦʨʽʻʥʪʦʚʘʥʦʾ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʥʘʩʽʥʥʻʚʦʾ ʪʘ ʢʦʨʤʦʚʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʚʠʷʚʠʪʠ ʥʘʷʚʥʽʩʪʴ ʟʚôʷʟʢʽʚ ʤʽʞ 

ʢʽʣʴʢʽʩʥʠʤʠ ʦʟʥʘʢʘʤʠ, ʘ ʡ ʩʬʦʨʤʫʚʘʪʠ ʙʣʦʢʠ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʫʟʛʦʜʞʝʥʦ 

ʟʤʽʥʶʶʪʴʩʷ ʚ ʦʥʪʦʛʝʥʝʟʽ. ɺʩʪʘʥʦʚʣʝʥʽ ʢʦʨʝʣʷʮʽʡʥʽ ʟʘʣʝʞʥʦʩʪʽ ʫ ʩʝʣʝʢʮʽʡʥʠʭ 

ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʧʽʜʙʽʨ ʚʠʭʽʜʥʠʭ 

ʬʦʨʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʩʦʨʪʽʚ ʟ ʢʦʤʧʣʝʢʩʦʤ ʮʽʥʥʠʭ 

ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʦʟʥʘʢ. 

ɺʠʚʯʝʥʥʷ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʚ ʢʦʥʢʫʨʩʥʦʤʫ 

ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʽ ʜʦʟʚʦʣʠʣʦ ʚʠʜʽʣʠʪʠ ʧʝʨʩʧʝʢʪʠʚʥʽ ʛʝʥʦʪʠʧʠ ʟ ʚʠʩʦʢʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʢʽʣʴʢʽʩʥʠʭ ʪʘ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʦʟʥʘʢ. ɿʘ ʩʫʢʫʧʥʽʩʪʶ 

ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʠʭ, ʧʨʦʜʫʢʪʠʚʥʠʭ ʽ ʥʘʩʽʥʥʻʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘʡʙʽʣʴʰ ʮʽʥʥʠʤ 

ʚʠʷʚʠʚʩʷ ʩʝʣʝʢʮʽʡʥʠʡ ʟʨʘʟʦʢ ˉ 902 (ɯɼ ʽʟ ʂ-43546), ʷʢʠʡ ʩʪʘʙʽʣʴʥʦ 

ʧʝʨʝʚʠʱʫʚʘʚ ʩʪʘʥʜʘʨʪ ʫ 2022ï2024 ʨʨ. ɿ ʦʛʣʷʜʫ ʥʘ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʨʝʘʣʽʟʘʮʽʾ 

ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʦʟʥʘʢ, ʫ 2025 ʨʦʮʽ ʮʝʡ ʟʨʘʟʦʢ ʧʝʨʝʜʘʥʦ ʥʘ ɼʝʨʞʘʚʥʫ 

ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʫ ʝʢʩʧʝʨʪʠʟʫ ʧʽʜ ʥʘʟʚʦʶ ʉʘʤʙʽʨʯʘʥʢʘ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʡʦʛʦ 

ʧʨʘʢʪʠʯʥʫ ʟʥʘʯʫʱʽʩʪʴ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʦ. 

 

6.2. ɽʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʽ ʥʦʚʦʩʪʚʦʨʝʥʠʭ ʩʦʨʪʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ 

 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʫ ʩʫʯʘʩʥʠʭ 

ʫʤʦʚʘʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ ʣʠʰʝ ʨʽʚʥʝʤ ʾʭ ʙʽʦʣʦʛʽʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʘ ʡ 

ʝʢʦʥʦʤʽʯʥʦʶ ʜʦʮʽʣʴʥʽʩʪʶ ʚʠʨʦʙʥʠʮʪʚʘ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 
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ʚʠʪʨʘʪ ʽ ʚʠʭʦʜʫ ʧʨʦʜʫʢʮʽʾ, ʨʽʚʝʥʴ ʧʨʠʙʫʪʢʫ ʪʘ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʾ [225, 

226]. ɿʘ ʫʤʦʚ ʧʦʩʪʽʡʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʚʘʨʪʦʩʪʽ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʠʭ ʨʝʩʫʨʩʽʚ 

ʩʘʤʝ ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʥʘʙʫʚʘʶʪʴ ʚʠʨʽʰʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʧʨʠ 

ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʜʦʮʽʣʴʥʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʫʣʴʪʫʨ ʽ ʩʦʨʪʽʚ ʫ ʚʠʨʦʙʥʠʯʫ 

ʧʨʘʢʪʠʢʫ. 

ɼʣʷ ʙʘʛʘʪʦʨʽʯʥʠʭ ʢʦʨʤʦʚʠʭ ʪʨʘʚ, ʟʦʢʨʝʤʘ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ, ʦʮʽʥʢʘ 

ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʘʻ ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʪʨʠʚʘʣʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʚʦʩʪʦʶ, ʨʽʟʥʘ ʢʨʘʪʥʽʩʪʴ ʫʢʦʩʽʚ ʽ ʮʠʢʣʽʚ ʩʪʨʘʚʣʶʚʘʥʥʷ, ʘ 

ʪʘʢʦʞ ʧʦʻʜʥʘʥʥʷ ʢʦʨʤʦʚʦʛʦ ʽ ʥʘʩʽʥʥʠʮʴʢʦʛʦ ʥʘʧʨʷʤʽʚ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʨʽʚʝʥʴ ʚʠʪʨʘʪ ʽ ʢʽʥʮʝʚʽ ʝʢʦʥʦʤʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ. ʋ ʮʴʦʤʫ ʟʚôʷʟʢʫ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʥʦʚʦʩʪʚʦʨʝʥʠʭ ʩʦʨʪʽʚ ʽ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʻ ʜʦʮʽʣʴʥʠʤ ʣʠʰʝ ʟʘ ʫʤʦʚʠ ʧʦʻʜʥʘʥʥʷ ʾʭ ʚʠʩʦʢʦʛʦ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʟ ʝʢʦʥʦʤʽʯʥʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʚʠʨʦʱʫʚʘʥʥʷ [227]. 

ɽʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʻ ʦʜʥʠʤ ʽʟ 

ʢʣʶʯʦʚʠʭ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ ʩʦʨʪʽʚ ʽ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʨʽʚʝʥʴ ʧʨʠʙʫʪʢʦʚʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ, ʩʦʙʽʚʘʨʪʽʩʪʴ ʦʪʨʠʤʘʥʦʾ 

ʧʨʦʜʫʢʮʽʾ (ʟʝʣʝʥʦʾ ʤʘʩʠ ʘʙʦ ʥʘʩʽʥʥʷ) ʪʘ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʧʨʷʤʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʚʦʩʪʦʶ ʽ ʢʦʥʢʨʝʪʥʠʭ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ. 

ʄʝʪʦʶ ʮʴʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ʻ ʦʮʽʥʢʘ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʨʦʱʫʚʘʥʥʷ ʥʦʚʦʩʪʚʦʨʝʥʠʭ ʩʦʨʪʽʚ ʽ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘ ʨʽʟʥʠʭ ʥʘʧʨʷʤʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ï ʥʘʩʽʥʥʠʮʴʢʦʛʦ, 

ʩʽʥʦʢʽʩʥʦʛʦ ʪʘ ʧʘʩʦʚʠʱʥʦʛʦ ï ʥʘ ʦʩʥʦʚʽ ʟʽʩʪʘʚʣʝʥʥʷ ʨʽʚʥʷ ʚʠʨʦʙʥʠʯʠʭ ʚʠʪʨʘʪ, 

ʚʠʭʦʜʫ ʧʨʦʜʫʢʮʽʾ, ʩʦʙʽʚʘʨʪʦʩʪʽ, ʫʤʦʚʥʦ ʯʠʩʪʦʛʦ ʧʨʠʙʫʪʢʫ ʪʘ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ 

ʚʠʨʦʙʥʠʮʪʚʘ. ɸʥʘʣʽʟ ʧʨʦʚʝʜʝʥʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ, ʨʽʟʥʦʾ ʢʨʘʪʥʦʩʪʽ ʫʢʦʩʽʚ ʽ ʮʠʢʣʽʚ ʩʪʨʘʚʣʶʚʘʥʥʷ, ʘ 

ʪʘʢʦʞ ʩʫʯʘʩʥʦʛʦ ʨʽʚʥʷ ʮʽʥ (ʩʪʘʥʦʤ ʥʘ 01.01.2026 ʨ.) (ʪʘʙʣ. 6.10). 
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ʊʘʙʣʠʮʷ 6.10 

ʋʟʘʛʘʣʴʥʝʥʽ ʧʦʢʘʟʥʠʢʠ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʱʫʚʘʥʥʷ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʧʨʷʤʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʅʘʧʨʷʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʇʨʠʙʫʪʦʢ, ʛʨʥ/ʛʘ 

ʤʽʥ ï ʤʘʢʩ 

ʈʝʥʪʘʙʝʣʴʥʽʩʪʴ, % 

ʤʽʥ ï ʤʘʢʩ 

ʆʢʫʧʥʽʩʪʴ 1 ʛʨʥ 

ʚʠʪʨʘʪ, ʛʨʥ 

ʤʽʥ ï ʤʘʢʩ 

ɺʠʨʦʱʫʚʘʥʥʷ ʥʘ 

ʥʘʩʽʥʥʷ 
31 062 ï 51 472 202,4 ï 335,5 3,02 ï 4,35 

ʉʽʥʦʢʽʩʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ 

(2 ʫʢʦʩʠ) 

37 694 ï 60 158 215,1 ï 343,2 3,15 ï 4,43 

ʇʘʩʦʚʠʱʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ (5 

ʫʢʦʩʽʚ) 

45 658 ï 65 938 245,3 ï 354,2 3,45 ï 4,54 

 

ʋʟʘʛʘʣʴʥʝʥʽ ʧʦʢʘʟʥʠʢʠ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ (ʪʘʙʣ. 6.10) ʩʚʽʜʯʘʪʴ, 

ʱʦ ʚʠʨʦʱʫʚʘʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʻ 

ʝʢʦʥʦʤʽʯʥʦ ʜʦʮʽʣʴʥʠʤ ʟʘ ʚʩʽʤʘ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʥʘʧʨʷʤʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɿʘ 

ʚʠʨʦʱʫʚʘʥʥʷ ʥʘ ʥʘʩʽʥʥʷ ʫʤʦʚʥʦ ʯʠʩʪʠʡ ʧʨʠʙʫʪʦʢ ʩʪʘʥʦʚʠʚ 31,1ï51,5 ʪʠʩ. 

ʛʨʥ/ʛʘ, ʨʽʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ï 202,4ï335,5 %, ʘ ʦʢʫʧʥʽʩʪʴ ʚʠʪʨʘʪ ï 3,02ï4,35 

ʛʨʥ ʥʘ 1 ʛʨʥ ʚʠʪʨʘʪ. ɿʘ ʩʽʥʦʢʽʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ (2 ʫʢʦʩʠ) ʧʨʠʙʫʪʦʢ 

ʢʦʣʠʚʘʚʩʷ ʚ ʤʝʞʘʭ 37,7ï60,2 ʪʠʩ. ʛʨʥ/ʛʘ, ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ï 215,1ï343,2 %, ʘ 

ʦʢʫʧʥʽʩʪʴ ʚʠʪʨʘʪ ï 3,15ï4,43 ʛʨʥ ʥʘ 1 ʛʨʥ ʚʠʪʨʘʪ, ʱʦ ʟʘʙʝʟʧʝʯʠʣʦ ʧʨʦʤʽʞʥʝ 

ʧʦʣʦʞʝʥʥʷ ʮʴʦʛʦ ʥʘʧʨʷʤʫ ʤʽʞ ʥʘʩʽʥʥʠʮʴʢʠʤ ʽ ʧʘʩʦʚʠʱʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ. 

ʅʘʡʚʠʱʽ ʟʥʘʯʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʪʨʠʤʘʥʦ ʟʘ ʧʘʩʦʚʠʱʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ (5 ʫʢʦʩʽʚ), ʜʝ ʫʤʦʚʥʦ ʯʠʩʪʠʡ ʧʨʠʙʫʪʦʢ ʜʦʩʷʛʘʚ 45,7ï65,9 ʪʠʩ. 

ʛʨʥ/ʛʘ, ʨʽʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ï 245,3ï354,2 %, ʘ ʦʢʫʧʥʽʩʪʴ ʚʠʪʨʘʪ ï 3,45ï4,54 

ʛʨʥ ʥʘ 1 ʛʨʥ ʚʠʪʨʘʪ. ʅʘʦʯʥʝ ʧʦʨʽʚʥʷʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʢʦʥʦʤʽʯʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʱʫʚʘʥʥʷ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘ ʨʽʟʥʠʭ ʥʘʧʨʷʤʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 6.1ï6.3. 
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ʈʠʩ. 6.1 ʆʢʫʧʥʽʩʪʴ 1 ʛʨʥ ʚʠʪʨʘʪ ʟʘ ʨʽʟʥʠʭ ʥʘʧʨʷʤʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. 

 

 

 

ʈʠʩ. 6.2 ʋʤʦʚʥʦ ʯʠʩʪʠʡ ʧʨʠʙʫʪʦʢ ʟʘ ʨʽʟʥʠʭ ʥʘʧʨʷʤʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ, ʛʨʥ/ʛʘ. 
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ʈʠʩ. 6.3 ʈʝʥʪʘʙʝʣʴʥʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘ ʨʽʟʥʠʭ 

ʥʘʧʨʷʤʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ, %. 

 

ɸʥʘʣʽʟ ʜʽʘʛʨʘʤ ʧʦʢʘʟʘʚ, ʱʦ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʥʘʧʨʷʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʘʡʙʽʣʴʰʫ ʝʢʦʥʦʤʽʯʥʫ ʚʽʜʜʘʯʫ ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʩʦʨʪ ɹʦʡʢʽʚʯʘʥʢʘ ʪʘ 

ʧʝʨʩʧʝʢʪʠʚʥʽ ʩʝʣʝʢʮʽʡʥʽ ʟʨʘʟʢʠ ˉ 1620 ʽ ˉ 902. ɿʘ ʧʘʩʦʚʠʱʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʠ ʧʨʠʙʫʪʢʫ, ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʪʘ ʦʢʫʧʥʦʩʪʽ ʚʠʪʨʘʪ ʙʫʣʠ 

ʤʘʢʩʠʤʘʣʴʥʠʤʠ, ʪʦʜʽ ʷʢ ʩʽʥʦʢʽʩʥʠʡ ʪʠʧ ʟʘʡʤʘʚ ʧʨʦʤʽʞʥʝ ʧʦʣʦʞʝʥʥʷ, ʘ 

ʥʘʩʽʥʥʠʮʴʢʠʡ ʥʘʧʨʷʤ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʩʪʘʙʽʣʴʥʦ ʚʠʩʦʢʦʶ ʝʢʦʥʦʤʽʯʥʦʶ 

ʜʦʮʽʣʴʥʽʩʪʶ. 

ʇʝʨʰʠʤ ʝʪʘʧʦʤ ʝʢʦʥʦʤʽʯʥʦʾ ʦʮʽʥʢʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʨʦʱʫʚʘʥʥʷ ʩʦʨʪʽʚ ʽ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘ 

ʥʘʩʽʥʥʠʮʴʢʦʛʦ ʥʘʧʨʷʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʷʢʠʡ ʻ ʙʘʟʦʚʠʤ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʥʦʚʠʭ ʩʦʨʪʽʚ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ; ʨʝʟʫʣʴʪʘʪʠ (ʜʦʜʘʪʦʢ ɽ1, ɽ2) ʩʚʽʜʯʘʪʴ ʧʨʦ ʡʦʛʦ ʚʠʩʦʢʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʟʨʘʟʢʽʚ ˉ 2245, ˉ 902 ʪʘ ˉ 1620. 
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ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʦʮʽʥʝʥʦ ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʥʘ ʟʝʣʝʥʫ ʤʘʩʫ ʟʘ ʩʽʥʦʢʽʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ (ʜʚʘ ʫʢʦʩʠ), ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʨʠʙʫʪʢʦʚʦʩʪʽ, ʟ ʥʘʡʢʨʘʱʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʩʦʨʪʫ ɹʦʡʢʽʚʯʘʥʢʘ ʪʘ ʟʨʘʟʢʘ ˉ 1620 (ʜʦʜʘʪʦʢ ɽ3, ɽ4). 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʽʥʪʝʥʩʠʚʥʽʰʦʾ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʙʽʣʴʰʦʾ ʢʨʘʪʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʚʦʩʪʦʶ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʘʩʦʚʠʱʥʠʡ ʩʧʦʩʽʙ (ʧôʷʪʴ ʮʠʢʣʽʚ 

ʩʪʨʘʚʣʶʚʘʥʥʷ) ʟʘʙʝʟʧʝʯʫʻ ʥʘʡʚʠʱʽ ʟʥʘʯʝʥʥʷ ʧʨʠʙʫʪʢʫ, ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʪʘ 

ʦʢʫʧʥʦʩʪʽ ʚʠʪʨʘʪ (ʜʦʜʘʪʦʢ ɽ5, ɽ6). 

ʈʝʟʫʣʴʪʘʪʠ ʝʢʦʥʦʤʽʯʥʦʾ ʦʮʽʥʢʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʚʠʨʦʱʫʚʘʥʥʷ ʛʨʷʩʪʠʮʽ 

ʟʙʽʨʥʦʾ ʻ ʝʢʦʥʦʤʽʯʥʦ ʜʦʮʽʣʴʥʠʤ ʟʘ ʚʩʽʤʘ ʥʘʧʨʷʤʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ï 

ʥʘʩʽʥʥʠʮʴʢʠʤ, ʩʽʥʦʢʽʩʥʠʤ ʽ ʧʘʩʦʚʠʱʥʠʤ. ɺʩʪʘʥʦʚʣʝʥʦ ʟʨʦʩʪʘʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʚʦʩʪʦʶ: ʚʽʜ 

ʥʘʩʽʥʥʠʮʴʢʦʛʦ ʜʦ ʧʘʩʦʚʠʱʥʦʛʦ. ʅʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʧʨʠʙʫʪʢʫ, 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʪʘ ʦʢʫʧʥʦʩʪʽ ʚʠʪʨʘʪ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʧʘʩʦʚʠʱʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ, ʩʽʥʦʢʽʩʥʠʡ ʩʧʦʩʽʙ ʟʘʡʤʘʻ ʧʨʦʤʽʞʥʝ ʧʦʣʦʞʝʥʥʷ, ʪʦʜʽ ʷʢ 

ʥʘʩʽʥʥʠʮʴʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʫ ʝʢʦʥʦʤʽʯʥʫ ʚʽʜʜʘʯʫ ʟʘʚʜʷʢʠ ʚʠʩʦʢʽʡ 

ʚʘʨʪʦʩʪʽ ʧʨʦʜʫʢʮʽʾ. ʇʝʨʩʧʝʢʪʠʚʥʽ ʟʨʘʟʢʠ ï ʩʦʨʪ ɹʦʡʢʽʚʯʘʥʢʘ, ˉ 1620 ʽ ˉ 902 

ï ʧʝʨʝʚʠʱʫʚʘʣʠ ʩʪʘʥʜʘʨʪ ɼʨʦʛʦʙʠʯʘʥʢʘ ʟʘ ʦʩʥʦʚʥʠʤʠ ʝʢʦʥʦʤʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʜʦʮʽʣʴʥʽʩʪʴ ʾʭ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʦ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 

 

ʋʩʪʘʥʦʚʣʝʥʦ ʽʩʪʦʪʥʫ ʟʘʣʝʞʥʽʩʪʴ ʨʽʚʥʷ ʢʦʨʤʦʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʦʨʪʽʚ ʽ 

ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʚʽʜ ʥʘʧʨʷʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʚʦʩʪʦʶ. ɿʘ 

ʩʽʥʦʢʽʩʥʦʛʦ ʩʧʦʩʦʙʫ ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ ʩʪʘʥʦʚʠʣʘ 42,4ï54,2 ʪ/ʛʘ, ʟʘ 

ʧʘʩʦʚʠʱʥʦʛʦ ï 35,4ï49,8 ʪ/ʛʘ. ʅʘʡʙʽʣʴʰ ʩʪʘʙʽʣʴʥʫ ʪʘ ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʫ  ʨʽʟʥʽ  ʨʦʢʠ  ʟʘʙʝʟʧʝʯʫʚʘʣʠ  ʩʦʨʪ ɹʦʡʢʽʚʯʘʥʢʘ ʪʘ ʩʝʣʝʢʮʽʡʥʽ ʟʨʘʟʢʠ ˉ 902 ʽ 

ˉ 1620. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʘʩʦʚʠʱʥʠʡ ʨʝʞʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ 

ʧʦʞʠʚʥʦʾ ʮʽʥʥʦʩʪʽ ʢʦʨʤʫ: ʚʤʽʩʪ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ ʜʦʩʷʛʘʚ 9,5ï11,9 % ʧʨʦʪʠ 
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7,8ï8,1 % ʟʘ ʩʽʥʦʢʽʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʧʨʠ ʪʝʥʜʝʥʮʽʾ ʜʦ ʟʥʠʞʝʥʥʷ ʯʘʩʪʢʠ 

ʢʣʽʪʢʦʚʠʥʠ.  ʅʘʡʚʠʱʽ  ʧʦʢʘʟʥʠʢʠ  ʙʽʣʢʦʚʦʩʪʽ  ʩʬʦʨʤʫʚʘʣʠ  ʟʨʘʟʢʠ  ˉ 915 ʪʘ 

ˉ 338. 

ɼʦʚʝʜʝʥʦ ʥʘʷʚʥʽʩʪʴ ʪʽʩʥʠʭ ʢʦʨʝʣʷʮʽʡʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʩʪʨʫʢʪʫʨʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ ʚʨʦʞʘʶ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ: ʤʽʞ ʤʘʩʦʶ ʥʘʩʽʥʥʷ ʽ ʢʽʣʴʢʽʩʪʶ 

ʥʘʩʽʥʠʥ ʫ ʚʦʣʦʪʽ (r = 0,94ï0,98), ʜʦʚʞʠʥʦʶ ʚʦʣʦʪʽ ʡ ʤʘʩʦʶ ʥʘʩʽʥʥʷ (r = 0,86ï

0,96), ʤʘʩʦʶ ʣʠʩʪʷ ʪʘ ʚʨʦʞʘʻʤ ʟʝʣʝʥʦʾ ʤʘʩʠ (r = 0,90ï0,98). ʎʝ ʦʙˇʨʫʥʪʦʚʫʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʦʟʥʘʢ ʷʢ ʝʬʝʢʪʠʚʥʠʭ ʢʨʠʪʝʨʽʾʚ ʥʝʧʨʷʤʦʛʦ ʜʦʙʦʨʫ ʚ 

ʩʝʣʝʢʮʽʡʥʦʤʫ ʧʨʦʮʝʩʽ. 

ɽʢʦʥʦʤʽʯʥʘ ʦʮʽʥʢʘ ʟʘʩʚʽʜʯʠʣʘ ʚʠʩʦʢʫ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘ ʚʩʽʤʘ ʥʘʧʨʷʤʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɿʘ ʥʘʩʽʥʥʠʮʴʢʦʛʦ ʥʘʧʨʷʤʫ 

ʫʤʦʚʥʦ ʯʠʩʪʠʡ ʧʨʠʙʫʪʦʢ ʩʪʘʥʦʚʠʚ 31,1ï51,5 ʪʠʩ. ʛʨʥ/ʛʘ ʧʨʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ 

202,4ï335,5 %. ɿʘ ʩʽʥʦʢʽʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ (2 ʫʢʦʩʠ) ʧʨʠʙʫʪʦʢ ʟʨʦʩʪʘʚ ʜʦ 

37,7ï60,2 ʪʠʩ. ʛʨʥ/ʛʘ, ʘ ʟʘ ʧʘʩʦʚʠʱʥʦʛʦ (5 ʫʢʦʩʽʚ) ʜʦʩʷʛʘʚ 45,7ï65,9 ʪʠʩ. 

ʛʨʥ/ʛʘ ʧʨʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ 245,3ï354,2 %. 

ɺʩʪʘʥʦʚʣʝʥʦ ʟʨʦʩʪʘʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʚʦʩʪʦʶ: ʥʘʡʧʨʠʙʫʪʢʦʚʽʰʠʤ ʻ ʧʘʩʦʚʠʱʥʠʡ 

ʥʘʧʨʷʤ, ʩʽʥʦʢʽʩʥʠʡ ʟʘʡʤʘʻ ʧʨʦʤʽʞʥʝ ʧʦʣʦʞʝʥʥʷ, ʘ ʥʘʩʽʥʥʠʮʴʢʠʡ ʟʘʙʝʟʧʝʯʫʻ 

ʩʪʘʙʽʣʴʥʦ ʚʠʩʦʢʫ ʚʽʜʜʘʯʫ ʟʘʚʜʷʢʠ ʚʘʨʪʦʩʪʽ ʧʨʦʜʫʢʮʽʾ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʩʪʚʦʨʝʥʦ ʡ ʫʧʨʦʚʘʜʞʝʥʦ ʩʦʨʪʠ ʛʨʷʩʪʠʮʽ 

ʟʙʽʨʥʦʾ ʄʘʨʽʯʢʘ ʽ ɹʦʡʢʽʚʯʘʥʢʘ, ʘ ʩʝʣʝʢʮʽʡʥʠʡ ʟʨʘʟʦʢ ˉ 902 ʧʝʨʝʜʘʥʦ ʥʘ 

ʜʝʨʞʘʚʥʫ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʫ ʝʢʩʧʝʨʪʠʟʫ ʧʽʜ ʥʘʟʚʦʶ ʉʘʤʙʽʨʯʘʥʢʘ. 

ʅʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʤʠ ʟʘ ʢʦʤʧʣʝʢʩʦʤ ʧʦʢʘʟʥʠʢʽʚ ʚʠʟʥʘʯʝʥʦ ʩʦʨʪ 

ɹʦʡʢʽʚʯʘʥʢʘ ʪʘ ʟʨʘʟʢʠ ˉ 1620 ʽ ˉ 902. 

 

ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʘʚʪʦʨʦʤ ʦʧʫʙʣʽʢʦʚʘʥʦ 

ʥʘʫʢʦʚʽ ʧʨʘʮʽ [132, 133, 228 ï 230]. 
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ɺʀʉʅʆɺʂʀ 

 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʟʜʽʡʩʥʝʥʦ ʪʝʦʨʝʪʠʯʥʝ ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʦʚʝ ʚʠʨʽʰʝʥʥʷ ʥʘʫʢʦʚʦʛʦ ʟʘʚʜʘʥʥʷ ʱʦʜʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʡ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʦʮʽʥʢʠ ʛʝʥʦʬʦʥʜʫ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ, 

ʬʦʨʤʫʚʘʥʥʷ ʦʟʥʘʢʦʚʦʾ ʢʦʣʝʢʮʽʾ, ʩʪʚʦʨʝʥʥʷ ʩʢʣʘʜʥʦʛʽʙʨʠʜʥʠʭ ʧʦʧʫʣʷʮʽʡ ʪʘ 

ʜʦʙʦʨʫ ʮʽʥʥʠʭ ʜʞʝʨʝʣ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʡ ʝʢʦʣʦʛʽʯʥʦ 

ʧʣʘʩʪʠʯʥʠʭ ʩʦʨʪʽʚ. 

ʋʧʨʦʜʦʚʞ 2011ï2025 ʨʨ. ʧʨʦʚʝʜʝʥʦ ʦʮʽʥʢʫ 143 ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ 

ʨʽʟʥʦʛʦ ʝʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʩʬʦʨʤʦʚʘʥʦ ʦʟʥʘʢʦʚʫ ʢʦʣʝʢʮʽʶ 

(62 ʟʨʘʟʢʠ) ʪʘ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 7 ʟʨʘʟʢʽʚ ʫ ʅʎɻʈʈʋ. ʉʪʚʦʨʝʥʦ ʡ ʟʘʥʝʩʝʥʦ ʜʦ 

ɼʝʨʞʘʚʥʦʛʦ ʨʝʻʩʪʨʫ ʩʦʨʪʽʚ ʨʦʩʣʠʥ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʧʦʰʠʨʝʥʥʷ ʚ ʋʢʨʘʾʥʽ, 

ʩʦʨʪʠ ʄʘʨʽʯʢʘ ʽ ɹʦʡʢʽʚʯʘʥʢʘ; ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʟʨʘʟʦʢ ˉ 902 ʧʝʨʝʜʘʥʦ ʥʘ 

ɼʝʨʞʘʚʥʫ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʫ ʝʢʩʧʝʨʪʠʟʫ ʧʽʜ ʥʘʟʚʦʶ ʉʘʤʙʽʨʯʘʥʢʘ. 

1.  ɺʠʷʚʣʝʥʦ ʜʽʘʧʘʟʦʥ ʤʽʥʣʠʚʦʩʪʽ ʦʩʥʦʚʥʠʭ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ 

ʦʟʥʘʢ:  ʫʨʦʞʘʡʥʽʩʪʴ  ʟʝʣʝʥʦʾ ʤʘʩʠ  ï 27,3ï54,2 ʪ/ʛʘ,  ʩʫʭʦʾ  ʨʝʯʦʚʠʥʠ ï 4,4ï

11,3 ʪ/ʛʘ, ʥʘʩʽʥʥʷ ï 0,205ï0,700 ʪ/ʛʘ; ʤʘʩʘ 1000 ʥʘʩʽʥʠʥ ï 0,83ï1,24 ʛ; 

ʢʽʣʴʢʽʩʪʴ ʥʘʩʽʥʠʥ ʫ ʚʦʣʦʪʽ ï 170ï348 ʰʪ.; ʚʤʽʩʪ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ ï 7,1ï13,6 %. 

ʂʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ ʜʣʷ ʚʝʛʝʪʘʪʠʚʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʪʘʥʦʚʠʪʴ 5,1ï20,3 %, 

ʜʣʷ ʥʘʩʽʥʥʻʚʦʾ ï 16,0ï30,3 %, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʥʫ ʚʥʫʪʨʽʰʥʴʦʢʦʣʝʢʮʽʡʥʫ 

ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʤʘʪʝʨʽʘʣʫ. 

ɺʠʜʽʣʝʥʦ ʟʨʘʟʢʠ ʟ ʧʽʜʚʠʱʝʥʦʶ ʢʦʨʤʦʚʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ: ʟʘ 

ʚʨʦʞʘʡʥʽʩʪʶ  ʟʝʣʝʥʦʾ  ʤʘʩʠ  (49,5ï54,2 ʪ/ʛʘ) ï ɹʦʡʢʽʚʯʘʥʢʘ,  ˉ 1620, ˉ 902, 

ˉ 2245;  ʟʘ  ʚʨʦʞʘʡʥʽʩʪʶ  ʩʫʭʦʾ  ʨʝʯʦʚʠʥʠ  (9,1ï11,3 ʪ/ʛʘ) ï ˉ 1620, ˉ 902, 

ˉ 1524; ʟʘ ʤʘʩʦʶ ʨʦʩʣʠʥʠ (ʜʦ 321,19 ʛ) ʪʘ ʦʙʣʠʩʪʚʣʝʥʽʩʪʶ ï ˉ 912, ˉ 883, 

ˉ 1524. 

ɿʘ ʥʘʩʽʥʥʻʚʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʚʠʜʽʣʝʥʦ ˉ 245 (0,700 ʪ/ʛʘ), ˉ 126 

(0,683 ʪ/ʛʘ), ˉ 269 (0,661 ʪ/ʛʘ), Velinta (0,645 ʪ/ʛʘ), ˉ 2076 (0,580 ʪ/ʛʘ), 

Dainava (0,557 ʪ/ʛʘ), ʱʦ ʧʝʨʝʚʠʱʫʻ ʩʪʘʥʜʘʨʪ ʥʘ 0,078ï0,167 ʪ/ʛʘ. ɿʘ ʤʘʩʦʶ 
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1000 ʥʘʩʽʥʠʥ (1,20ï1,24 ʛ) ʪʘ ʢʽʣʴʢʽʩʪʶ ʥʘʩʽʥʠʥ ʫ ʚʦʣʦʪʽ (ʜʦ 348 ʰʪ.) 

ʚʠʨʽʟʥʷʣʠʩʷ ˉ 245, ˉ 902, ˉ 1620.  

ɺʠʩʦʢʠʡ ʚʤʽʩʪ  ʩʠʨʦʛʦ  ʧʨʦʪʝʾʥʫ ʬʦʨʤʫʶʪʴ ʩʝʣʝʢʮʽʡʥʽ ʟʨʘʟʢʠ  Reda  

(13,6 %),   ɼʇ   292   (12,3 %),   ɼʇ 384 (11,9 %), Cambila (11,3 %), ˉ 267 

(11,1 %), ˉ 269 (10,8 %), ʷʢʽ ʧʝʨʝʚʠʱʫʶʪʴ ʩʪʘʥʜʘʨʪ ʥʘ 0,8ï4,3 %. 

2.  ʂʣʘʩʪʝʨʠʟʘʮʽʷ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘʙʝʟʧʝʯʫʻ 

ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʛʝʥʦʪʠʧʽʚ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʮʽʣʴʦʚʠʭ ʽʜʝʦʪʠʧʽʚ ï 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ, ʚʠʩʦʢʦʧʨʦʪʝʾʥʦʚʠʭ ʪʘ ʘʜʘʧʪʠʚʥʦ-ʩʪʘʙʽʣʴʥʠʭ. ɼʦ ʛʨʫʧʠ 

ʟ ʧʽʜʚʠʱʝʥʦʶ ʚʨʦʞʘʡʥʽʩʪʶ ʟʝʣʝʥʦʾ ʤʘʩʠ ʪʘ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʥʘʣʝʞʘʪʴ Anksta, 

ˉ 1524,  ˉ 883,  ˉ 912 , ˉ 1620 ; ʟ ʚʠʩʦʢʦʶ ʥʘʩʽʥʥʻʚʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ï 

ˉ 245, ˉ 126, ˉ 269, Velinta, ˉ 902; ʟ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ 

ï Reda, ɼʇ 292, Cambila; ʟ ʚʠʩʦʢʦʶ ʝʢʦʣʦʛʽʯʥʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ ʪʘ 

ʩʪʘʙʽʣʴʥʽʩʪʶ ï Velinta, Dainava, ˉ 1989. 

3.  ɺʩʪʘʥʦʚʣʝʥʦ ʪʽʩʥʽ ʧʦʟʠʪʠʚʥʽ ʢʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ ʤʽʞ ʤʘʩʦʶ 

ʥʘʩʽʥʥʷ ʪʘ ʢʽʣʴʢʽʩʪʶ  ʥʘʩʽʥʠʥ  ʫ  ʚʦʣʦʪʽ  (r = 0,94ï0,98),  ʜʦʚʞʠʥʦʶ  ʚʦʣʦʪʽ  ʪʘ  

ʤʘʩʦʶ  ʥʘʩʽʥʥʷ  (r = 0,86ï0,96),  ʘ  ʪʘʢʦʞ  ʤʽʞ  ʤʘʩʦʶ ʣʠʩʪʢʦʚʦʾ ʯʘʩʪʠʥʠ ʽ 

ʚʨʦʞʘʡʥʽʩʪʶ ʟʝʣʝʥʦʾ ʤʘʩʠ (r = 0,90ï0,98). ɺʠʩʦʢʽ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʢʦʨʝʣʷʮʽʾ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʦʟʥʘʢ ʷʢ ʥʘʜʽʡʥʠʭ 

ʽʥʜʠʢʘʪʦʨʽʚ ʫ ʥʝʧʨʷʤʦʤʫ ʩʝʣʝʢʮʽʡʥʦʤʫ ʜʦʙʦʨʽ. 

4.  ʆʮʽʥʢʘ ʧʘʨʘʤʝʪʨʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʧʣʘʩʪʠʯʥʦʩʪʽ (bi) ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ 

(Si2) ʟʘʩʚʽʜʯʫʻ ʥʘʷʚʥʽʩʪʴ ʩʫʪʪʻʚʦʾ ʛʝʥʦʪʠʧʦʚʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʟʘ ʨʝʘʢʮʽʻʶ ʥʘ 

ʚʘʨʽʘʮʽʶ ʛʽʜʨʦʪʝʨʤʽʯʥʠʭ ʫʤʦʚ ʡ ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʠʪʠ ʜʞʝʨʝʣʘ ʟ ʚʠʩʦʢʦʶ 

ʝʢʦʣʦʛʽʯʥʦʶ ʛʥʫʯʢʽʩʪʶ ʪʘ ʛʦʤʝʦʩʪʘʪʠʯʥʽʩʪʶ, ʟʜʘʪʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʩʪʘʙʽʣʴʥʫ 

ʨʝʘʣʽʟʘʮʽʶ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ. 

ɿʘ ʚʨʦʞʘʡʥʽʩʪʶ ʟʝʣʝʥʦʾ ʤʘʩʠ ʚʠʩʦʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʧʣʘʩʪʠʯʥʦʩʪʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ɹʦʡʢʽʚʯʘʥʢʘ, ˉ 1620, ˉ 902, Velinta (bi = 1,15ï2,40; SiĮ = 

0,003ï0,75), ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʨʦʞʘʡʥʽʩʪʴ 49,5ï54,2 ʪ/ʛʘ ʫ ʨʽʟʥʽ ʟʘ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʤʠ ʫʤʦʚʘʤʠ ʨʦʢʠ. 
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ɿʘ   ʚʨʦʞʘʡʥʽʩʪʶ   ʩʫʭʦʾ  ʨʝʯʦʚʠʥʠ  ʝʢʦʣʦʛʽʯʥʦ ʩʪʘʙʽʣʴʥʠʤʠ ʻ ˉ 1620, 

ˉ  1524,  ˉ 902  (bi = 1,08ï1,96;  SiĮ = 0,004ï0,52)  ʟ  ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 9,1ï

11,3 ʪ/ʛʘ. 

ɿʘ ʥʘʩʽʥʥʻʚʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʘʜʘʧʪʠʚʥʦʩʪʽ ʪʘ 

ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʽ ʚʩʪʘʥʦʚʣʝʥʦ ʫ ˉ 245, ˉ 269, ˉ 126, Velinta ʪʘ ˉ 902 (bi = 

1,10ï2,05; SiĮ = 0,002ï0,18), ʷʢʽ ʩʪʘʙʽʣʴʥʦ ʬʦʨʤʫʶʪʴ 0,557ï0,700 ʪ/ʛʘ ʥʘʩʽʥʥʷ 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʢʦʣʠʚʘʥʴ ʧʦʛʦʜʥʠʭ ʬʘʢʪʦʨʽʚ. 

ʆʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ bi ʪʘ SiĮ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʠʩʦʢʠʡ 

ʘʜʘʧʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ ʟʘʟʥʘʯʝʥʠʭ ʛʝʥʦʪʠʧʽʚ ʡ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʾʭ ʧʨʠʜʘʪʥʽʩʪʴ 

ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤʘʭ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʧʽʜʚʠʱʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ.  

5.  ʅʘ ʦʩʥʦʚʽ ʛʨʫʧʦʚʦʛʦ ʙʽʦʪʠʧʦʚʦʛʦ ʜʦʙʦʨʫ ʩʪʚʦʨʝʥʦ 

ʩʢʣʘʜʥʦʛʽʙʨʠʜʥʽ ʧʦʧʫʣʷʮʽʾ ʧʘʩʦʚʠʱʥʦʛʦ, ʩʽʥʦʢʽʩʥʦʛʦ ʪʘ ʩʽʥʦʢʽʩʥʦ-

ʧʘʩʦʚʠʱʥʦʛʦ ʥʘʧʨʷʤʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʶ ʤʦʨʬʦʩʪʨʫʢʪʫʨʦʶ ʪʨʘʚʦʩʪʦʶ, ʟʙʘʣʘʥʩʦʚʘʥʠʤ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʚʝʛʝʪʘʪʠʚʥʦʾ ʪʘ ʛʝʥʝʨʘʪʠʚʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʡ ʧʽʜʚʠʱʝʥʠʤ 

ʘʜʘʧʪʠʚʥʦ-ʧʨʦʜʫʢʪʠʚʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ. ʋʨʦʞʘʡʥʽʩʪʴ ʧʦʧʫʣʷʮʽʡ ʩʪʘʥʦʚʠʪʴ 

45,6ï53,4 ʪ/ʛʘ ʟʝʣʝʥʦʾ ʤʘʩʠ, 8,9ï10,8 ʪ/ʛʘ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʪʘ 0,38ï0,52 ʪ/ʛʘ 

ʥʘʩʽʥʥʷ. ɺʦʥʠ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʝʢʦʣʦʛʽʯʥʦʶ ʛʥʫʯʢʽʩʪʶ, ʚʠʨʽʚʥʷʥʽʩʪʶ 

ʧʦʢʘʟʥʠʢʽʚ ʽ ʩʪʘʙʽʣʴʥʽʩʪʶ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʦʚʘʥʦʛʦ ʤʝʪʦʜʫ. 

6.  ɿʘʧʨʦʚʘʜʞʝʥʥʷ ʩʝʣʝʢʮʽʡʥʠʭ ʽʥʜʝʢʩʽʚ ʷʢ ʽʥʪʝʛʨʘʣʴʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʫ ʟʘʙʝʟʧʝʯʫʻ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʜʦ ʦʮʽʥʢʠ ʪʘ ʜʦʙʦʨʫ ʛʝʥʦʪʠʧʽʚ, 

ʧʽʜʚʠʱʠʚʰʠ ʪʦʯʥʽʩʪʴ ʩʝʣʝʢʮʽʡʥʦʾ ʦʮʽʥʢʠ ʟʘʚʜʷʢʠ ʽʥʪʝʛʨʘʮʽʾ ʧʦʢʘʟʥʠʢʽʚ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʽʥʜʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ 

ʜʘʻ ʟʤʦʛʫ ʝʬʝʢʪʠʚʥʦ ʚʠʷʚʣʷʪʠ ʛʝʥʦʪʠʧʠ ʟ ʦʧʪʠʤʘʣʴʥʠʤ ʧʦʻʜʥʘʥʥʷʤ 

ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ ʢʦʨʤʦʚʦʾ ʷʢʦʩʪʽ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʡʦʛʦ ʚʠʩʦʢʫ ʧʨʦʛʥʦʩʪʠʯʥʫ 

ʟʥʘʯʫʱʽʩʪʴ. 

7.  ɯʥʜʫʢʦʚʘʥʠʡ ʤʫʪʘʛʝʥʝʟ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʝʪʠʣʝʥʽʤʽʥʫ (0,005 %) 

ʧʽʜʪʚʝʨʜʞʫʻ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʨʦʟʰʠʨʝʥʥʷ ʩʧʘʜʢʦʚʦʾ 



187 

 

ʤʽʥʣʠʚʦʩʪʽ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. ʆʙʨʦʙʢʘ ʟʘʙʝʟʧʝʯʫʻ ʬʦʨʤʫʚʘʥʥʷ ʩʧʘʜʢʦʚʦ 

ʩʪʘʙʽʣʴʥʠʭ ʤʫʪʘʥʪʥʠʭ ʬʦʨʤ ʽʟ ʥʘʩʽʥʥʻʚʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʜʦ 0,62 ʪ/ʛʘ ʪʘ 

ʚʤʽʩʪʦʤ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ ʜʦ 12,4 % ʙʝʟ ʧʨʦʷʚʫ ʚʠʨʘʞʝʥʠʭ ʜʝʧʨʝʩʠʚʥʠʭ 

ʝʬʝʢʪʽʚ. ʆʪʨʠʤʘʥʽ ʬʦʨʤʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʨʦʟʰʠʨʝʥʠʤ ʩʧʝʢʪʨʦʤ 

ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʪʘ ʧʽʜʚʠʱʝʥʠʤ ʛʝʥʝʪʠʯʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ, ʱʦ 

ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʥʦʚʠʭ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʭ ʩʦʨʪʽʚ. 

8.  ʈʝʟʫʣʴʪʘʪʠ ʢʦʥʢʫʨʩʥʠʭ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʴ ʟʘʩʚʽʜʯʫʶʪʴ ʽʩʪʦʪʥʫ 

ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘ ʨʽʚʥʝʤ ʢʦʨʤʦʚʦʾ ʪʘ 

ʥʘʩʽʥʥʻʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʚʦʩʪʦʶ ʪʘ 

ʜʦʟʚʦʣʠʣʠ ʚʠʜʽʣʠʪʠ ʛʝʥʦʪʠʧʠ ʟ ʚʠʩʦʢʦʶ ʨʝʘʣʽʟʘʮʽʻʶ ʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ. ɿʨʘʟʦʢ ˉ 338 ʩʪʘʚ ʦʩʥʦʚʦʶ ʩʦʨʪʫ ʄʘʨʽʯʢʘ (2014 ʨ.), ˉ 912 ï 

ʩʦʨʪʫ ɹʦʡʢʽʚʯʘʥʢʘ (2017 ʨ.), ʷʢʠʡ ʧʝʨʝʚʠʱʠʚ  ʩʪʘʥʜʘʨʪ  ʟʘ  ʚʨʦʞʘʡʥʽʩʪʶ  

ʟʝʣʝʥʦʾ  ʤʘʩʠ (+1,9 ʪ/ʛʘ), ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ (+1,8 ʪ/ʛʘ) ʪʘ ʥʘʩʽʥʥʷ (+0,077 ʪ/ʛʘ). 

ʇʝʨʩʧʝʢʪʠʚʥʠʡ  ʟʨʘʟʦʢ  ˉ 902 ʟʘʙʝʟʧʝʯʫʻ 48,3ï53,4 ʪ/ʛʘ ʟʝʣʝʥʦʾ ʤʘʩʠ, 

9,8ï11,02 ʪ/ʛʘ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʪʘ 0,49ï0,52 ʪ/ʛʘ ʥʘʩʽʥʥʷ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʤʘʩʦʶ 1000 ʥʘʩʽʥʠʥ 1,20ï1,21 ʛ ʽ ʩʪʘʙʽʣʴʥʽʩʪʶ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚ 

ʨʽʟʥʽ ʟʘ ʛʽʜʨʦʪʝʨʤʽʯʥʠʤʠ ʫʤʦʚʘʤʠ ʨʦʢʠ, ʱʦ ʩʪʘʣʦ ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʡʦʛʦ 

ʧʝʨʝʜʘʯʽ ʥʘ ɼʝʨʞʘʚʥʫ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʫ ʝʢʩʧʝʨʪʠʟʫ ʧʽʜ ʥʘʟʚʦʶ ʉʘʤʙʽʨʯʘʥʢʘ. 

9.  ɽʢʦʥʦʤʽʯʥʘ ʦʮʽʥʢʘ ʟʘʩʚʽʜʯʫʻ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʟʘ ʨʽʟʥʠʤʠ ʥʘʧʨʷʤʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ: ʫʤʦʚʥʦ ʯʠʩʪʠʡ 

ʧʨʠʙʫʪʦʢ ʩʪʘʥʦʚʠʪʴ 31,1ï51,5 ʪʠʩ. ʛʨʥ/ʛʘ (ʥʘʩʽʥʥʠʮʪʚʦ), 37,7ï60,2 ʪʠʩ. ʛʨʥ/ʛʘ 

(ʩʽʥʦʢʽʩ, 2 ʫʢʦʩʠ) ʪʘ 45,7ï65,9 ʪʠʩ. ʛʨʥ/ʛʘ (ʧʘʩʦʚʠʱʝ, 5 ʫʢʦʩʽʚ); ʨʽʚʝʥʴ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ï 202,4ï354,2 %, ʦʢʫʧʥʽʩʪʴ ʚʠʪʨʘʪ ï 3,02ï4,54 ʛʨʥ ʥʘ 1 ʛʨʥ 

ʚʠʪʨʘʪ. ʅʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʝʢʦʥʦʤʽʯʥʦʾ ʚʽʜʜʘʯʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʦʨʪ 

ɹʦʡʢʽʚʯʘʥʢʘ ʪʘ ʩʝʣʝʢʮʽʡʥʽ ʟʨʘʟʢʠ ˉ 902 ʽ ˉ 1620, ʱʦ ʧʦʻʜʥʫʶʪʴ ʚʠʩʦʢʫ 

ʢʦʨʤʦʚʫ ʪʘ ʥʘʩʽʥʥʻʚʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ʅʘʡʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʦ ʜʦʮʽʣʴʥʠʤ ʻ 

ʧʘʩʦʚʠʱʥʠʡ ʥʘʧʨʷʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʚʦʩʪʦʶ. 
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ʈɽʂʆʄɽʅɼɸʎɯɰ ɼʃʗ ʉɽʃɽʂʎɯʁʅʆɰ ʇʈɸʂʊʀʂʀ 

ɯ ɺʀʈʆɹʅʀʎʊɺɸ 

ʉʝʣʝʢʮʽʡʥʠʤ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʤ ʫʩʪʘʥʦʚʘʤ ʨʝʢʦʤʝʥʜʦʚʘʥʦ: 

ï ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʠʜʽʣʝʥʽ ʜʞʝʨʝʣʘ ʟ ʚʠʩʦʢʦ ʁʢʦʨʤʦʚʦ,ʁ ʥʘʩʽʥʥʻʚʦ ʁ

ʧʨʦʜʫʢʪʠʚʥʩ̔ʪʁ  ʪʘ  ʧʽʜʚʠʱʝʥʠʤ  ʚʤʽʩʪʦʤ  ʩʠʨʦʛʦ  ʧʨʦʪʝʾʥʫ  (ˉ 343, ˉ 245,  

ˉ 126, ˉ 269, ˉ 902, ˉ 1620, ˉ 1524, ˉ 912, Reda, ɼʇ 292) ʷʢ ʙʘʪʴʢʽʚʩʴʢʽ 

ʬʦʨʤʠ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʩʦʨʪʽʚ ʨʽʟʥʦʛʦ ʥʘʧʨʷʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ; 

ï ʟʜʽʡʩʥʶʚʘʪʠ ʜʦʙʽʨ ʛʝʥʦʪʠʧʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʢʘʟʥʠʢʽʚ ʝʢʦʣʦʛʽʯʥʦʾ 

ʧʣʘʩʪʠʯʥʦʩʪʽ (bi), ʩʪʘʙʽʣʴʥʦʩʪʽ (SiĮ) ʪʘ ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʽ ʟ ʤʝʪʦʶ ʬʦʨʤʫʚʘʥʥʷ 

ʘʜʘʧʪʠʚʥʦ-ʩʪʘʙʽʣʴʥʠʭ ʩʦʨʪʽʚ; 

ï  ʫʧʨʦʚʘʜʞʫʚʘʪʠ   ʽʥʜʝʢʩʥʠʡ   ʧʽʜʭʽʜ   ʪʘ  ʢʣʘʩʪʝʨʥʠʡ   ʘʥʘʣʽʟ  ʜʣʷ  

ʢʦʤʧʣʝʢʩʥʦʾ  

ʦʮʽʥʢʠ ʛʝʥʦʬʦʥʜʫ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʮʽʣʴʦʚʠʭ ʽʜʝʦʪʠʧʽʚ; 

ï  ʜʣʷ ʨʦʟʰʠʨʝʥʥʷ ʩʧʘʜʢʦʚʦʾ ʤʽʥʣʠʚʦʩʪʽ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʽʥʜʫʢʦʚʘʥʠʡ 

ʤʫʪʘʛʝʥʝʟ (ʝʪʠʣʝʥʽʤʽʥ 0,005 %) ʷʢ ʝʬʝʢʪʠʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ 

ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʉʫʙôʻʢʪʘʤ ʥʘʩʽʥʥʠʮʪʚʘ ʪʘ ʪʦʚʘʨʦʚʠʨʦʙʥʠʢʘʤ ʨʝʢʦʤʝʥʜʦʚʘʥʦ: 

ï ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʩʦʨʪʠ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʄʘʨʽʯʢʘ ʪʘ 

ɹʦʡʢʽʚʯʘʥʢʘ ʷʢ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ ʪʘ ʘʜʘʧʪʠʚʥʽ ʜʣʷ ʩʽʥʦʢʽʩʥʦʛʦ ʡ 

ʧʘʩʦʚʠʱʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ; 

ï ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʜʝʨʞʘʚʥʦʾ ʝʢʩʧʝʨʪʠʟʠ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʜʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʟʨʘʟʦʢ ˉ 902 ʧʽʜ ʥʘʟʚʦʶ ʉʘʤʙʽʨʯʘʥʢʘ, ʷʢʠʡ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʦʶ ʢʦʨʤʦʚʦʶ ʪʘ ʥʘʩʽʥʥʻʚʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ; 

ï ʫ ʚʠʙʦʨʽ ʩʦʨʪʽʚ ʢʝʨʫʚʘʪʠʩʷ ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʱʦʜʦ ʘʜʘʧʪʠʚʥʦʩʪʽ, 

ʩʪʘʙʽʣʴʥʦʩʪʽ, ʧʣʘʩʪʠʯʥʦʩʪʽ ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. 
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ɼʦʜʘʪʦʢ ɸ1  

ʉʦʨʪʠʤʝʥʪ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ (Dactylis glomerata L.) ʫ ʤʽʞʥʘʨʦʜʥʦʤʫ ʪʘ 

ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʨʝʻʩʪʨʘʭ ʩʪʘʥʦʤ ʥʘ 01.01.2026 ʨ. 

 

ʇʦʢʘʟʥʠʢ ʂʽʣʴʢʽʩʪʴ ʏʘʩʪʢʘ, % 

ʄʽʞʥʘʨʦʜʥʠʡ ʧʝʨʝʣʽʢ OECD  

(ʆʨʛʘʥʽʟʘʮʽʷ ʝʢʦʥʦʤʽʯʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʪʘ ʨʦʟʚʠʪʢʫ) 

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʩʦʨʪʽʚ 255 100 

ɭʚʨʦʧʘ 144 56,5 

ʂʘʥʘʜʘ ʽ ʉʐɸ 55 21,6 

ɸʚʩʪʨʘʣʽʷ ʪʘ ʅʦʚʘ ɿʝʣʘʥʜʽʷ 17 6,7 

ʇʽʚʜʝʥʥʘ ɸʤʝʨʠʢʘ 15 5,9 

ʗʧʦʥʽʷ 23 9,0 

ɯʥʰʽ ʢʨʘʾʥʠ (ʇɸʈ) 1 0,3 

ɼʝʨʞʘʚʥʠʡ ʨʝʻʩʪʨ ʩʦʨʪʽʚ ʨʦʩʣʠʥ, 

 ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʧʦʰʠʨʝʥʥʷ ʚ ʋʢʨʘʾʥʽ 

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʩʦʨʪʽʚ 14 100 

ʉʦʨʪʠ ʚʽʪʯʠʟʥʷʥʦʾ ʩʝʣʝʢʮʽʾ 8 57,1 

ʫ ʪʦʤʫ ʯʠʩʣʽ ʩʝʣʝʢʮʽʾ ɯʥʩʪʠʪʫʪʫ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʅɸɸʅ 
3 21,4* 

ʇʨʠʤʽʪʢʘ: * ʏʘʩʪʢʘ ʨʦʟʨʘʭʦʚʘʥʘ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʩʦʨʪʽʚ, ʚʥʝʩʝʥʠʭ ʜʦ ɼʝʨʞʘʚʥʦʛʦ ʨʝʻʩʪʨʫ 

ʋʢʨʘʾʥʠ. 
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ɼʦʜʘʪʦʢ ɹ1 

ʉʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʪʘ ʩʫʤʘ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ 

ʟʘ 2011ï2025 ʨʨ. (ʟʘ ʜʘʥʠʤʠ ʤʝʪʝʦʧʦʩʪʘ ʤ. ɼʨʦʛʦʙʠʯ) 

ʈʽʢ 
I II  III  IV  V VI  VII  VIII  IX  X XI  XII  ɿʘ ʨʽʢ 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ, ÁC 

2011 -0,9 -3,1 1,1 9,9 13,4 17,8 18,7 19,1 15,3 7,8 1,9 3,0 8,7 

2012 -1,4 -8,8 4,7 10,2 13,4 18,5 20,8 18,7 15,0 7,1 4,5 -1,2 8,5 

2013 -2,3 -0,2 -0,8 9,8 15,3 18,4 18,9 18,6 11,9 10,5 6,4 -6,6 8,3 

2014 -0,9 1,2 6,7 10,0 14,0 16,5 19,6 18,0 14,3 9,6 4,9 1,2 9,6 

2015 1,0 1,0 4,4 8,6 13,6 17,5 19,9 20,6 15,8 7,2 5,4 4,0 9,9 

2016 -2,8 4,9 5,0 10,5 13,5 18,5 19,5 17,8 15,3 7,0 3,0 -4,4 9,0 

2017 -6,6 -0,2 6,8 8,8 13,6 18,2 19,2 19,8 13,9 9,9 3,3 2,6 9,1 

2018 0,7 -3,5 -0,3 13,9 16,3 18,0 19,2 19,8 15,0 10,0 3,2 0,6 9,4 

2019 -2,6 2,5 6,3 9,8 13,2 20,7 18,8 19,4 14,6 10,8 6,5 3,7 10,3 

2020 1,5 3,6 4,9 8,9 11,2 18,4 19,0 19,7 14,9 10,9 4,6 1,0 9,9 

2021 -0,3 -1,4 2,8 6,6 13,4 18,2 21,5 17,6 13,0 7,8 4,7 -1,2 8,6 

2022 0,2 2,9 2,5 7,3 15,1 19,5 20,3 20,0 12,7 11,1 4,5 1,7 9,8 

2023 3,3 -2,3 5,5 7,9 13,5 17,1 20,1 20,9 17,1 12,6 5,0 2,5 10,3 

2024 0,1 6,8 6,1 11,5 14,5 19,4 20,9 19,9 15,9 9,3 2,9 1,2 10,7 

2025 3,3 -2,1 6,5 10,0 10,8 18,8 19,3 17,7 - - - - 10,5* 

ʉʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʘ -5,7 -2,2 1,8 7,9 13,2 16,2 17,6 17,0 13,4 8,4 3,3 -1,3 9,4**  
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ʇʨʦʜʦʚʞʝʥʥʷ ʜʦʜʘʪʢʫ ɹ1 

ʉʫʤʘ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ, ʤʤ 

2011 33,2  29,8  20,1  39,4  74,9  139,0  191,0  58,6  37,8  36,2  4,1  48, 7 712,8 

2012 65,7  30,8  30,0  51,4  113,6  97,1  136,8  64,9  48,0  16,4  22,3  29,3 706,3 

2013 39,7  36,7  145,1  51,2  36,4  134,7  38,3  47,9  62,4  25,7  34,7  7,1 659,9 

2014 29,9  47,7  36,9  42,3  185,2  68,9  146,6  136,7  43,2  48,6  12,2  33,0 831,2 

2015 27,7  19,9  38,9  28,1  127,6  59,5  55,1  8,0  92,5  70,0  74,6  9,7 611,6 

2016 30,5  29,0  30,6  73,0  39,8  63,5  184,8  49,3  41,6  152,8  63,4  35,9 794,2 

2017 23,0  23,5  36,7  34,4  86,5  64,3  92,2  42,7  191,6  52,8  56,9  90,1 794,7 

2018 29,8 59,1  35,3  18,9  77,8  114,3  167,9  70,9  71,8  35,1  43,0  48,8 772,7 

2019 38,3  8,6  15,5  45,1  150,5  32,7  129,6  127,0  15,1  45,6  32,0  52,5 692,5 

2020 15,9  56,7  37,9  22,5  169,0  131,5  87,4  31,4  101,2  78,1  25,3  37,1 794,0 

2021 51,2  74,7  42,3  39,8  52,7  80,2  64,4  128,8  75,9  4,2  22,9  63,7 700,8 

2022 39,5  31,1  15,8  53,6  25,8  36,9  85,9  98,2  180,4  36,9  39,8  52,9 696,8 

2023 70,1  43,8  85,2  71,4  46,1  187,9  217,3  129,8  78,8  68,9  73,7  60,7 1133,7 

2024 53,9  41,2  71,1  44,7  44,2  91,2  127,0  115,5  104,6  71,0  21,5  8,2 794,1 

2025 32,0  4,1  49,2  61,3  88,4  34,6  134,9  64,2 - - - - 468,7* 

ʉʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʘ 29,0  31,0  38,0  53,0  97,0  119,0  110,0  92,0  62,0  44,0  39,0  41,0 764,6**  

ʇʨʠʤʽʪʢʘ: * ʈʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘ 2025 ʨʽʢ ʨʦʟʨʘʭʦʚʘʥʦ ʟʘ 8 ʤʽʩʷʮʽʚ (ʩʽʯʝʥʴïʩʝʨʧʝʥʴ). 

** ʉʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʽ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʪʘ ʩʫʤʠ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ʦʙʯʠʩʣʝʥʦ ʟʘ ʧʝʨʽʦʜ 2011ï2024 ʨʨ.
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ɼʦʜʘʪʦʢ ɺ1 

ʇʝʨʝʣʽʢ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ (Dactylis glomerata L.), ʚʠʢʦʨʠʩʪʘʥʠʭ ʫ 

ʜʠʩʝʨʪʘʮʽʡʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ 

 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʢʦʨʠʩʪʘʥʦ 143 ʟʨʘʟʢʠ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʨʽʟʥʦʛʦ 

ʝʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʪʘ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʩʦʨʪʠ (S 

= 500), ʩʝʣʝʢʮʽʡʥʽ ʣʽʥʽʾ ʪʘ ʥʦʤʝʨʠ (S = 400ï410), ʤʫʪʘʥʪʥʽ ʬʦʨʤʠ (S = 415) ʽ 

ʚʠʭʽʜʥʠʡ ʩʝʣʝʢʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ (S = 110ï120). 

ʋʩʽ ʟʨʘʟʢʠ ʟʙʝʨʽʛʘʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʥʘʩʽʥʥʷ (STORAGE ï 12), ʻ 

ʙʘʛʘʪʦʨʽʯʥʠʤʠ (CYCL_LIFE ï 3) ʷʨʦʛʦ ʪʠʧʫ ʨʦʟʚʠʪʢʫ (TYP_DEV ï 3). 

 
ACC PFZ ʅʘʟʚʘ ʟʨʘʟʢʘ S SRC MS VAL  

1 2 3 4 5 6 7 

1900045 00115 ɼʨʦʛʦʙʠʯʘʥʢʘ 500 40 1 a03, b03, e03 

1900106 00343 ˉ 343 400 40 1 b03, c04 

1900110 00267 ˉ 267 400 40 1 a34 ,  b09 

1900113 00050 ˉ 50 400 40 1 a03, c04 

1900124 00269 ˉ 269 400 40 1 b03, b09 

1900294 00338 ʄʘʨʽʯʢʘ 500 40 1 a04, a05 ,  

a34 ,  b05, e03 

1900117 00126 ˉ 126 400 40 1 b03, c04  

 00271 ʂʠʾʚʩʴʢʘ ʧʽʟʥʷ 500 40 1 b03, c49 

1900118 00277 ɼʇ 277 110 60 1 b03, b09 

1900121 00280 ɼʇ 280 110 61 1 a03, c04 

1900409 00912 ɹʦʡʢʽʚʯʘʥʢʘ 500 40 1 a04, a05 , a30 ,  

a31 ,  b05, e03 

1900108 00356 ɼʇ 356 110 15 1 b03, b09 

 00075 ɼʇ 75 110 11 1 b03, c04 

1900111 00371 Zeke  500 40 1 b03, b09 

1900280 00354 ɼʇ 354 120 16 1 a03, c04 

 00362 ɼʇ 362 120 20 1 a34 ,  b01 

1900281 00357 ɼʇ 357 120 60 1 b03, c49 

1900282 00361 ɼʇ 361 120 22 1 b03, b09 

 00363 ɼʇ 363 120 62 1 b03, c04 

 00883 ˉ 883 400 40 2 b03, b07 

1900206 00971 ʉʪʘʥʽʩʣʘʚʩʴʢʘ 500 40 1 b03, c04 

1900109 00327 Reda   500 40 1 b03, c49 

1900115 00328 ɼʇ 328 110 18 1 a03, c04 

1900122 00376 Cambila   500 40 1 b03, b09 

1900283 00236 ɼʇ 236 110 21 1 a03, e10 

1900291 00675 ˉ 2078 410 40 1 b03, b09 

1900292 00676 ɸstʘ 500 40 1 a03, c49 

1900290 00674 ˉ 2089 410 40 1 a03, b01 

1900295 00679 ˉ 2076 410 40 1 a03, c04 

1900293 00677 Aukstuole 500 40 1 a03, b05 

1900366 00681 ɸnksta 500 40 1 a03, c04 

1900289 00673 Da̔ nava 500 40 1 a03, a31 ,  b05 

1900400 00678 Velinta 500 40 1 a03, b01 
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ʇʨʦʜʦʚʞʝʥʥʷ ʜʦʜʘʪʢʫ ʊ2 

1 2 3 4 5 6 7 

1900598 01845 ˉ 1845 400 40 3 b01, c04 

1900550 02234 ˉ 2234 400 40 3 a04, b01, e03 

1900405 01513 ˉ 1513 400 40 3 b03, b07, e03 

1900551 02235 ˉ 2235 400 40 3 a30, b05 

1900552 02236 ˉ 2236 400 40 2 a34 ,  e10 

1900432 01204 ˉ 1204 400 40 3 a03, b07, e03 

1900296 00680 ˉ 2069 410 40 1 a34 ,  c49 

1900297 00785 ˉ 3076 410 40 1 b03, c04 

1900298 00786 ˉ 1956 410 40 1 b03, c49 

1900299 00787 ˉ 1308 410 40 1 b03, c04  

1900300 00788 ˉ 2751 410 40 1 a04, b07 

1900553 02237 ˉ 2237 400 40 3 b03, e10 

1900433 01235 ˉ 3248 400 40 1 a34 ,  c04, e10 

1900120 00109 ˉ 109 400 40 1 b03, b07 

1900002 00364 ʆʣʝʰʢʘ 14 500 40 1 a03, b01 

1900001 00363 ʍʝʨʩʦʥʩʴʢʘ ʨʘʥʥʷ 1 500 40 1 a03, b01 

1900284 00245 ˉ 245 400 40 2 b03, b07 

1900091 00290 ɼʇ 290 110 13 1 a02, c49 

1900010 00337 ˉ 337 400 40 2 b03, b07 

1900554 02238 ˉ 2238 400 40 3 b03, e10 

1900555 02239 ˉ 2239 400 40 3 a04, c04 

1900557 02241 ˉ 2241 400 40 3 b03, e10 

1900558 02242 ˉ 2242 400 40 3 a31, b07 

1900305 00915 ˉ 915 400 40 2 a34 ,  b01, e10 

1900337 00916 ˉ 916 400 40 2 b01, c04 

1900559 02243 ˉ 2243 400 40 3 a03, b01 

1900560 02244 ˉ 2244 400 40 3 b03, b07, e03 

1900561 02245 ˉ 2245 400 40 3 a05, c49 

1900562 02246 ˉ 2246 400 40 3 b03, c04 

1900303 00913 ˉ 913 400 40 3 a03, b07, e03 

1900564 02248 ˉ 2248 400 40 3 b03, c49, e10 

1900425 01872 ˉ 1504 400 40 3 b03, b09 

1900413 01660 ˉ 1660 400 40 4 a04, a30 ,  e03 

1900565 02249 ˉ 2249 400 40 3 a03, a31 ,  e03 

1900478 01854 ɼʌ 1854 100 10 1 b03, c49 

1900567 02251 ˉ 2251 400 40 3 b03, b07, e03 

1900568 02252 ˉ 2252 400 40 3 b03, b09 

 02253 ˉ 2253 400 40 3 a05, b01, e03 

1900569 02254 ˉ 2254 400 40 3 b03, b07 

1900570 02255 ˉ 2255 400 40 3 a34 ,  c49, e03 

1900406 01514 ˉ 1514 400 40 3 a02, a31 , b01, 

e10 

1900307 00749 ʄʘʨʽʯʢʘ  (ɽɯ- 0,01 %) 415 40 7 b01, b07 

1900404 01507  ˉ 1507 400 40 2 b03, b07 

1900403 01505  ˉ 1505 400 40 2 a03, b07, e03 

1900571 02256 ˉ 2256 400 40 3 a34 ,  b07 

1900572 02257 ˉ 2257 400 40 3 b03, c49 

1900346 00750 ʄʘʨʽʯʢʘ  (ɽɯ- 0,02 %) 415 40 7 a01, b09, e03 
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ʇʨʦʜʦʚʞʝʥʥʷ ʜʦʜʘʪʢʫ ʊ2 

1 2 3 4 5 6 7 

1900573 02258 ˉ 2258 400 40 3 b03, b07 

1900574 02259 ˉ 2259 400 40 3 b03, e10 

1900575 02260 ˉ 2260 400 40 3 b03, b09, e03 

1900577 02262 ˉ 2262 400 40 3 a03, b05 

1900578 02263 ˉ 2263 400 40 3 b03, c04 

1900579 02264 ˉ 2264 400 40 3 b03, c05 

1900494 01891 ˉ 1891 400 40 3 a31 ,  b03, e03 

 00226 ɼʇ 226 110 18 1 a04, c05 

1900308 00751 ʄʘʨʽʯʢʘ (ɽɯ- 0,005 %) 415 40 7 a34 ,  c04 

1900301 00789 ˉ 1260 110 40 15 b03, c05 

1900476 01189 ʇ 1189 400 40 3 a03, b01 

 01315 ˉ 1315 400 40 2 b05, e10 

 01314 ˉ 1314 400 40 2 a34 ,  b07, e10  

 01227 ˉ 1227 400 40 1 b03, c05 

 01522 ˉ 1522 400 40 3 a02, b09, e03 

 01525 ˉ 1525 400 40 3 a31 ,  b05, b07 

 00905 ˉ 905 400 40 2 a31, b07, e03 

 00904 ˉ 904 400 40 2 a02 ,  b01 

1900315 00943 ˉ 943 400 40 2 b01, b07 

1900317 00988 ˉ 988 400 40 2 b01, c05 

1900318 00989 ˉ 989 400 40 2 a03, b09, e03 

1900319 00990 ˉ 990 400 40 2 b03, b07 

1900320 00991 ˉ 991 400 40 2 b03, c04, e03 

1900321 00992 ˉ 992 400 40 2 a03, b03 

1900322 00993 ˉ 993 400 40 2 b03, c05 

 00902 ˉ 902 400 40 3 a05, b07 

 00617 ˉ 617 400 40 1 b03, c04 

 01595 ˉ 1595 400 40 1 a31 ,  b07 

 01584 ˉ 1584 400 40 1 a03, c05 

 01516 ˉ 1516 400 40 2 a30, b09, e03 

1900477 01521 ʇ 1521 400 40 3 b03, c05 

 01526 ˉ 1526 400 40 3 a04, b01 

1900330 01001 ˉ 1001 400 40 2 b03, c05, e10 

1900600 01847 ˉ 1847 400 40 4 a34 , b01, c49  

1900344 00739 ˉ 739 400 40 4 a03, b05 

1900311 00856 ˉ 856 400 40 2 b03, c05, e03 

1900601 01848 ˉ 1848 400 40 4 b05, b07 

1900602 01849 ˉ 1849 400 40 4 a05, c05 

1900597 01844 ˉ 1844 400 40 3 a01, b01 

1900604 01851 ˉ 1851 400 40 4 a03, b07 

 01618 ˉ 1618 400 40 4 b03, c05, e03 

1900093 00292 ɼʇ 292 110 18 1 a05, c04 

1900094 00293 ɼʇ 293 110 13 1 a31 ,  c05 

1900582 01662 ˉ 1662 400 40 2 a03, b07 

1900603 01850 ˉ 1850 400 40 2 b01, c04 
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ʇʨʦʜʦʚʞʝʥʥʷ ʜʦʜʘʪʢʫ ʊ2 

1 2 3 4 5 6 7 

1900588 01835 ˉ 1835 400 40 3 a30, c05 

1900592 01839 ˉ 1839 400 40 3 b03, c05, e03 

1900086 00380 ɼʇ 380 120 61 1 a02 ,  b09, e10 

1900087 00382 ɼʇ 382 120 11 1 a34 ,  c04 

1900522 02105 ˉ 2105 400 40 2 a05, b01 

1900088 00384 ɼʇ 384 120 62 1 b01, c05 

1900517 02100 ˉ 2100 400 40 3 a03, b01 

 01620 ˉ 1620 400 40 2 b03, c05 

1900566 02250 ˉ 2250 400 40 3 a31 ,  c05, c49 

1900345 00740 ˉ 740 400 40 4 a30, b05 

 00757 ˉ 757 400 40 2 a30, b05 

1900510 02042 ɼʇ 2042 110 40 18 a30, b09, e03 

1900304 00914 ˉ 914 400 40 2 b01, b07 

1900332 01003 ˉ 1003 400 40 2 b05, b09 

1900398 01366 ˉ 1366 400 40 3 a02 ,  b05, e03 

1900410 01524 ʄʌ 1524 100 10 1 a03, b07, e03 

1900469 01986 ʇ 1986 400 40 2 a03, b09, e03 

1900472 01989 ʇ 1989 400 40 2 a04, b01, e03 

ʇʨʠʤʽʪʢʘ: ʉʢʦʨʦʯʝʥʥʷ ʚʽʜʧʦʚʽʜʘʶʪʴ ʤʽʞʥʘʨʦʜʥʠʤ ʜʝʩʢʨʠʧʪʦʨʘʤ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʨʦʩʣʠʥ 

(FAO/Bioversity). 

 

 

 

ACC ï ʥʦʤʝʨ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʢʘʪʘʣʦʛʫ (ACCNUMB); 

PFZ ï ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ ʫʩʪʘʥʦʚʠ (COLLNUMB); 

S ï ʙʽʦʣʦʛʽʯʥʠʡ ʩʪʘʪʫʩ ʟʨʘʟʢʘ (SAMPSTAT); 

SRC ï ʜʞʝʨʝʣʦ ʟʙʦʨʫ/ʦʜʝʨʞʘʥʥʷ (COLLSRC); 

MS ï ʤʝʪʦʜ ʩʪʚʦʨʝʥʥʷ (MET_SEL); 

VAL ï ʛʦʩʧʦʜʘʨʩʴʢʦ-ʮʽʥʥʽ ʦʟʥʘʢʠ (VAL_SAMP). 

 

ʄʝʪʦʜ ʩʪʚʦʨʝʥʥʷ ʟʨʘʟʢʘ (MET_SEL): 

1 ï ʩʪʚʦʨʝʥʥʷ ʪʘ ʧʽʜʪʨʠʤʘʥʥʷ ʧʦʧʫʣʷʮʽʾ; 

2 ï ʤʘʩʦʚʠʡ ʜʦʙʽʨ; 

3 ï ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʜʦʙʽʨ; 

7 ï ʤʫʪʘʛʝʥʝʟ. 
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ɼʦʜʘʪʦʢ ɺ2 

ʉʭʝʤʘ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʪʘ ʦʮʽʥʢʠ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʚ ʫʤʦʚʘʭ ʇʝʨʝʜʢʘʨʧʘʪʪʷ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʌʆʈʄʋɺɸʅʅʗ ɺʀʍɯɼʅʆɻʆ ʄɸʊɽʈɯɸʃʋ 

(ʩʦʨʪʠ ʚʽʪʯʠʟʥʷʥʦʾ ʪʘ ʟʘʨʫʙʽʞʥʦʾ ʩʝʣʝʢʮʽʾ, 

ʜʠʢʦʨʦʩʣʽ ʬʦʨʤʠ, ʢʦʣʝʢʮʽʡʥʽ ʟʨʘʟʢʠ) 

ʇɽʈɺʀʅʅɽ ɺʀɺʏɽʅʅʗ ʊɸ ʉʂʈʀʅɯʅɻ ɿʈɸɿʂɯɺ 

(ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʽ ʦʟʥʘʢʠ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, 

ʟʠʤʦʩʪʽʡʢʽʩʪʴ, ʩʪʽʡʢʽʩʪʴ ʜʦ ʭʚʦʨʦʙ) 

ʉʊɺʆʈɽʅʅʗ ʉɽʃɽʂʎɯʁʅʀʍ ʇʆʇʋʃʗʎɯʁ 

(ʚʽʣʴʥʝ ʧʝʨʝʟʘʧʠʣʝʥʥʷ, ʤʘʩʦʚʠʡ ʽ ʨʦʜʠʥʥʦ-ʛʨʫʧʦʚʠʡ ʜʦʙʽʨ, 

ʽʥʜʫʢʦʚʘʥʠʡ ʤʫʪʘʛʝʥʝʟ) 

ʇʆɻʃʀɹʃɽʅɸ ɹɸɻɸʊʆʈɯʏʅɸ ʆʎɯʅʂɸ 

(ʢʦʥʢʫʨʩʥʝ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ, 

ʝʢʦʣʦʛʽʯʥʘ ʧʣʘʩʪʠʯʥʽʩʪʴ ʽ ʩʪʘʙʽʣʴʥʽʩʪʴ) 

 

ɺʀɼɯʃɽʅʅʗ ʇɽʈʉʇɽʂʊʀɺʅʀʍ ʉɽʃɽʂʎɯʁʅʀʍ ɿʈɸɿʂɯɺ 

(ʟʘ ʢʦʤʧʣʝʢʩʦʤ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʮʽʥʥʠʭ ʦʟʥʘʢ) 

ʌʆʈʄʋɺɸʅʅʗ ʄʆɼɽʃɯ ʉʆʈʊʋ 

(ʦʧʪʠʤʘʣʴʥʝ ʧʦʻʜʥʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, 

ʘʜʘʧʪʠʚʥʦʩʪʽ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ) 

ʇʆɼɸʅʅʗ ʅɸ ɼɽʈɾɸɺʅʋ ʅɸʋʂʆɺʆ-ʊɽʍʅɯʏʅʋ 

ɽʂʉʇɽʈʊʀɿʋ ʉʆʈʊɯɺ ʈʆʉʃʀʅ 

 

ʉʊɺʆʈɽʅʅʗ ʊɸ ɺʇʈʆɺɸɼɾɽʅʅʗ ʉʆʈʊʋ 
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ɼʦʜʘʪʦʢ ɻ1 

ʄʽʥʣʠʚʽʩʪʴ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʫ 2012ï2014 ʨʨ. (n = 32) 

ʇʦʢʘʟʥʠʢ ɿʝʣʝʥʘ ʤʘʩʘ, ʪ/ʛʘ 
ʉʫʭʘ ʨʝʯʦʚʠʥʘ, 

ʪ/ʛʘ 
ʅʘʩʽʥʥʷ, ʪ/ʛʘ 

ʉʝʨʝʜʥʻ (xↄ) 30,4 6,67 0,515 

ʄʽʥʽʤʫʤ 27,3 5,05 0,293 

ʄʘʢʩʠʤʫʤ 33,2 8,11 0,700 

ʈʦʟʤʘʭ (R) 5,9 3,06 0,407 

ʉʪʘʥʜʘʨʪʥʝ 

ʚʽʜʭʠʣʝʥʥʷ (S) 
1,55 0,66 0,113 

ʂʦʝʬʽʮʽʻʥʪ 

ʚʘʨʽʘʮʽʾ (V), % 
5,1 9,9 21,9 

ʈʽʚʝʥʴ 

ʤʽʥʣʠʚʦʩʪʽ 
ʥʠʟʴʢʠʡ ʥʠʟʴʢʠʡ ʚʠʩʦʢʠʡ 

R = x_max ï x_min. 

V = (S / xↄ) Ĭ 100. 

ʆʮʽʥʢʘ  ʨʽʚʥʷ ʤʽʥʣʠʚʦʩʪʽ:  < 10 %  ï ʥʠʟʴʢʠʡ; 10ï20 %  ï ʩʝʨʝʜʥʽʡ;  

20ï30 % ï ʚʠʩʦʢʠʡ; > 30 % ï ʜʫʞʝ ʚʠʩʦʢʠʡ. 
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ɼʦʜʘʪʦʢ ɻ2 

ʄʽʥʣʠʚʽʩʪʴ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʫ 2015ï2017 ʨʨ. (n = 18) 

ʇʦʢʘʟʥʠʢ ɿʝʣʝʥʘ ʤʘʩʘ, ʪ/ʛʘ 
ʉʫʭʘ ʨʝʯʦʚʠʥʘ, 

ʪ/ʛʘ 
ʅʘʩʽʥʥʷ, ʪ/ʛʘ 

ʉʝʨʝʜʥʻ (xↄ) 
34,94 

  
5,96 0,436 

ʄʽʥʽʤʫʤ 30,0 4,4 0,205 

ʄʘʢʩʠʤʫʤ 43,5 8,8 0,645 

ʈʦʟʤʘʭ (R) 13,5 4,4 0,440 

ʉʪʘʥʜʘʨʪʥʝ 

ʚʽʜʭʠʣʝʥʥʷ (S) 
3,48 1,21 0,132 

ʂʦʝʬʽʮʽʻʥʪ 

ʚʘʨʽʘʮʽʾ (V), % 
10,0 20,3 30,3 

ʈʽʚʝʥʴ 

ʤʽʥʣʠʚʦʩʪʽ 
ʩʝʨʝʜʥʽʡ ʚʠʩʦʢʠʡ ʜʫʞʝ ʚʠʩʦʢʠʡ 

ʇʨʠʤʽʪʢʘ: ʈʦʟʨʘʭʫʥʢʠ ʚʠʢʦʥʘʥʦ ʘʥʘʣʦʛʽʯʥʦ ʜʦʜʘʪʢʫ ɻ1. 
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ɼʦʜʘʪʦʢ ɻ3 

ʄʽʥʣʠʚʽʩʪʴ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʫ 2020ï2022 ʨʨ. (n = 35) 

 

ʇʦʢʘʟʥʠʢ ɿʝʣʝʥʘ ʤʘʩʘ, ʛ/ʤĮ  
ʉʫʭʘ ʨʝʯʦʚʠʥʘ, 

ʪ/ʛʘ 
ʅʘʩʽʥʥʷ, ʛ/ʤĮ 

ʉʝʨʝʜʥʻ (xↄ) 304,9 6,63 40,6 

ʄʽʥʽʤʫʤ 253 5,1 30 

ʄʘʢʩʠʤʫʤ 343 9,1 59 

ʈʦʟʤʘʭ (R) 90 4,0 29 

ʉʪʘʥʜʘʨʪʥʝ 

ʚʽʜʭʠʣʝʥʥʷ (S) 
20,6 0,93 6,5 

ʂʦʝʬʽʮʽʻʥʪ 

ʚʘʨʽʘʮʽʾ (V), % 
6,8 14,0 16,0 

ʈʽʚʝʥʴ 

ʤʽʥʣʠʚʦʩʪʽ 
ʥʠʟʴʢʠʡ ʩʝʨʝʜʥʽʡ ʩʝʨʝʜʥʽʡ 

ʇʨʠʤʽʪʢʘ: ʈʦʟʨʘʭʫʥʢʠ ʚʠʢʦʥʘʥʦ ʘʥʘʣʦʛʽʯʥʦ ʜʦʜʘʪʢʫ ɻ1. 
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ɼʦʜʘʪʦʢ ɼ1 

ʆʟʥʘʢʦʚʘ ʙʘʟʘ ʜʘʥʠʭ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ (2020ï2022 ʨʨ., n = 62) 

 ̄

ʧ/ʧ 

ʅ
ʦ
ʤ
ʝ
ʨ
 
ʅ
ʘ
ʮ
ʽ
ʦ
ʥ
ʘ
ʣ
ʴ
ʥ
ʦ
ʛ
ʦ
 

ʢ
ʘ
ʪ
ʘ
ʣ
ʦ
ʛ
ʫ

 

ʅ
ʘ
ʟ
ʚ
ʘ
 
ʟ
ʨ
ʘ
ʟ
ʢ
ʘ

 

ʊ
ʨ
ʠ
ʚ
ʘ
ʣ
ʽ
ʩ
ʪ
ʴ
 
 

ʚ
ʝ
ʛ
ʝ
ʪ
ʘ
ʮ
ʽ
ʡ
ʥ
ʦ
ʛ
ʦ
 
ʧ
ʝ
ʨ
ʽ
ʦ
ʜ
ʫ
,
 

ʜ
ʽ
ʙ

 
ʋ
ʨ
ʦ
ʞ
ʘ
ʡ
ʥ
ʽ
ʩ
ʪ
ʴ

,
 
ʪ
/
ʛ
ʘ
 

(
ʩ
ʽ
ʥ
ʦ
ʢ
ʽ
ʩ
ʥ
ʠ
ʡ
 

ʪ
ʠ
ʧ
)

 

ʋ
ʨ
ʦ
ʞ
ʘ
ʡ
ʥ
ʽ
ʩ
ʪ
ʴ

,
 
ʪ
/
ʛ
ʘ
 

(
ʧ
ʘ
ʩ
ʦ
ʚ
ʠ
ʱ
ʥ
ʠ

ʡ
 
ʪ
ʠ
ʧ
)

 

ʋ
ʨ
ʦ
ʞ
ʘ
ʡ
ʥ
ʽ
ʩ
ʪ
ʴ
 

ʥ
ʘ
ʩ
ʽ
ʥ
ʥ
ʷ

 

ʄ
ʘ
ʩ
ʘ
 
1
0
0
0
 
ʥ
ʘ
ʩ
ʽ
ʥ
ʠ
ʥ
,
 
ʛ

 

ɺ
ʤ
ʽ
ʩ
ʪ
 
ʧ
ʨ
ʦ
ʪ
ʝ
ʾ
ʥ
ʫ
 
ʚ
 
ʩ
ʫ
ʭ
ʽ
ʡ
 

ʨ
ʝ
ʯ
ʦ
ʚ
ʠ
ʥ
ʽ
,
 
%

 

ɺ
ʠ
ʩ
ʦ
ʪ
ʘ
 
ʨ
ʦ
ʩ
ʣ
ʠ
ʥ
ʠ
 
 

(
ʩ
ʽ
ʥ
ʦ
ʢ
ʽ
ʩ
ʥ
ʠ
ʡ
 
ʪ
ʠ
ʧ
)
,
 
ʩ
ʤ

 

ɺ
ʠ
ʩ
ʦ
ʪ
ʘ
 
ʨ
ʦ
ʩ
ʣ
ʠ
ʥ
ʠ
 
 

(
ʧ
ʘ
ʩ
ʦ
ʚ
ʠ
ʱ
ʥ
ʠ
ʡ
 
ʪ
ʠ
ʧ
)
,
 
ʩ
ʤ

 

ɿ
ʘ
ʣ
ʠ
ʩ
ʪ
ʷ
ʥ
ʽ
ʩ
ʪ
ʴ
,
 
%

 

ɼ
ʦ
ʚ
ʞ
ʠ
ʥ
ʘ
 
 
ʚ
ʦ
ʣ
ʦ
ʪ
ʽ
,
 
ʩ
ʤ

 

ʂ
ʽ
ʣ
ʴ
ʢ
ʽ
ʩ
ʪ
ʴ
 
ʥ
ʘ
ʩ
ʽ
ʥ
ʠ
ʥ
 
ʚ
 

ʢ
ʦ
ʣ
ʦ
ʩ
ʽ
,
 
ʰ
ʪ

 

ʄ
ʘ
ʩ
ʘ
 
ʥ
ʘ
ʩ
ʽ
ʥ
ʥ
ʷ
 
ʟ
 
ʢ
ʦ
ʣ
ʦ
ʩ
ʘ
,
 

ʤ
ʛ 

ʂ
ʽ
ʣ
ʴ
ʢ
ʽ
ʩ
ʪ
ʴ
 
ʛ
ʝ
ʥ
ʝ
ʨ
ʘ
ʪ
ʠ
ʚ
ʥ
ʠ
ʭ
 

ʩ
ʪ
ʝ
ʙ
ʝ
ʣ
 
ʥ
ʘ
 
1
 
ʤ

2
,
 
ʰ
ʪ

 

ɿ
ʠ
ʤ
ʦ
ʩ
ʪ
ʽ
ʡ
ʢ
ʽ
ʩ
ʪ
ʴ
,
 
ʙ
ʘ
ʣ

 

ʈ
ʦ
ʩ
ʣ
ʠ
ʥ
ʘ
:
 
ʟ
ʘ
 
ʜ
ʦ
ʚ
ʞ
ʠ
ʥ
ʦ
ʶ

 

ʥ
ʘ
ʡ
ʜ
ʦ
ʚ
ʰ
ʦ
ʛ
ʦ
 
ʩ
ʪ
ʝ
ʙ
ʣ
ʘ
,

 

ʚ
ʢ
ʣ
ʶ
ʯ
ʘ
ʶ
ʯ
ʠ
 
ʩ
ʫ
ʮ
ʚ
ʽ
ʪ
ʪ
ʷ

 

(
ʟ
ʘ
 
ʧ
ʦ
ʚ
ʥ
ʦ
ʛ
ʦ
 
ʨ
ʦ
ʟ
ʚ
ʠ
ʪ
ʢ
ʫ
)
,
 

ʩ
ʤ 

ʟ
ʝ
ʣ
ʝ
ʥ
ʘ
 
ʤ
ʘ
ʩ
ʘ

 

ʩ
ʫ
ʭ
ʘ
 

ʨ
ʝ
ʯ
ʦ
ʚ
ʠ
ʥ
ʘ

 

ʟ
ʝ
ʣ
ʝ
ʥ
ʘ
 
ʤ
ʘ
ʩ
ʘ

 

ʩ
ʫ
ʭ
ʘ
 

ʨ
ʝ
ʯ
ʦ
ʚ
ʠ
ʥ
ʘ

 

ʪ
/
ʛ
ʘ

 

%
 
ʜ
ʦ
 

S
t 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 

1 1900409 ɹʦʡʢʽʚʯʘʥʢʘ 

(St) 

128 42,7 9,56 34,8 8,12 0,531 100 1,21 12,7 84,2 23,6 64,2 22,7 351 298 686 9 131,2 

2 1900294 ʄʘʨʽʯʢʘ 120 42,4 8,22 32,9 7,16 0,529 99,6 1,18 12,2 86,5 23,7 65,3 19,7 312 282 662 9 129,5 

3 1900291 2078 113 37,2 7,96 29,4 8,12 0,437 82,3 1,16 11,4 75,1 20,2 62,6 14,7 276 203 294 8 110,5 

4 1900292 ɸstʘ 117 40,1 8,20 27,3 7,56 0,502 94,5 1,04 8,8 85,4 23,5 63,2 18,3 289 212 553 8 116,8 

5 1900290 2089 104 30,3 8,06 25,6 5,03 0,507 95,5 1,13 9,2 70,9 22,5 56,2 19,7 268 199 562 7 116,9 

6 1900295 2076 117 36,2 7,16 35,9 9,12 0,432 81,3 1,12 11,9 91,2 23,9 60,8 14,2 249 231 327 9 109,0 

7 1900293 Aukstuole 123 36,8 9,24 33,6 7,64 0,402 75,7 1,10 10,1 80,5 24,2 61,2 14,9 297 226 698 7 108,3 

8 1900366 ɸnksta 117 34,1 7,26 32,6 7,69 0,514 96,8 1,16 9,6 75,1 23,8 59,2 16,0 248 228 537 8 106,5 

9 1900289 Da̔ nava 128 40,5 8,76 32,5 7,85 0,572 107,7 1,17 10,8 74,8 22,9 66,4 16,8 284 202 308 9 103,9 

10 1900400 Velinta 103 34,0 7,96 32,1 8,16 0,594 111,8 1,24 11,5 77,3 23,4 57,3 27,2 260 285 578 8 104,8 

11 1900296 2069 113 32,7 7,34 29,7 8,13 0,397 74,8 0,98 10,1 78,9 23,1 58,2 15,2 303 243 271 6 108,6 

12 1900297 3076 114 32,5 8,28 35,9 9,78 0,542 102,1 1,09 13,4 70,1 22,5 58,9 17,9 283 183 587 8 110,2 

13 1900298 1956 112 28,2 9,32 32,4 9,76 0,412 77,6 1,09 10,2 70,7 22,9 54,3 18,0 251 215 324 9 107,9 

14 1900299 1308 114 36,4 6,96 40,1 10,3 0,428 80,6 1,09 11,7 67,9 23,9 60,8 18,2 252 233 320 7 111,2 

15 1900301 1260 113 34,9 9,06 29,7 6,94 0,565 106,4 1,14 13,6 72,1 23,1 61,3 19,9 232 183 692 8 107,3 
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ʇʨʦʜʦʚʞʝʥʥʷ ʜʦʜʘʪʢʫ ɼ1 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 

16 1900433 ɼʇ ˉ 3248 112 42,2 10,62 29,1 7,09 0,405 76,3 0,94 11,5 70,8 22,4 57,7 12,2 248 187 311 9 102,8 

17 1900412 ʉʌ 1664 118 36,4 7,04 34,5 9,92 0,335 63,1 0,96 10,7 73,9 24,6 60,4 13,9 231 172 299 9 100,1 

18 1900415 ʉʌ 1654 113 36,3 7,12 29,4 7,62 0,426 80,2 1,16 10,7 85,2 22,6 60,8 18,9 347 241 399 8 102,4 

19 1900416 ʉʌ 1655 111 38,1 8,98 30,1 8,42 0,419 78,9 1,04 9,4 91,9 22,8 62,3 13,9 233 198 673 6 108,4 

20 1900303 ʉʌ 913 112 32,9 7,26 34,2 9,71 0,427 80,4 1,06 10,2     77,6 23,2 57,1 15,7 221 189 286 8 103,9 

21 1900418 ʉʌ 1657 114 28,8 6,98 30,4 10,1 0,384 72,3 1,09 10,0   94,1 24,5 55,2 15,9 228 205 279 9 111,0 

22 1900425 ʉʌ 1872 117 32,2 7,02 32,7 8,62 0,589 110,9 1,21  9,4  76,8 24,8 56,9 24,8 249 283 557 6 112,4 

23 1900413 ʉʌ 1660 118 31,6 8,82 28,4 7,14 0,432 81,4 1,12 9,8  76,8 23,6 56,1 17,6 328 242 593 8 117,1 

24 1900420 ʉʌ 1873 117 38,4 9,21 25,9 7,19 0,536 100,9 1,08 12,3 83,4 24,2 63,7 17,3 324 219 291 9 118,2 

25 1900421 ʉʌ 1874 117 32,0 9,22 27,4 8,34 0,461 86,8 0,97 9,9 85,5 24,2 57,2 13,2 225 201 283 9 119,8 

26 1900422 ʉʌ 1875 116 32,6 8,72 34,5 7,12 0,459 86,4 1,02 12,6 89,1 24,3 57,8 16,8 254 208 698 6 116,3 

27 1900423 ʉʌ 1876 95 38,5 7,36 39,2 9,42 0,573 107,9 1,07 10,0 88,7 22,4 64,6 19,2 142 162 597 8 86,6 

28 1900424 ʉʌ 1877 112 41,8 10,88 34,1 6,98 0,543 102,3 1,04 9,7 75,9 22,1 62,9 15,9 207 186 683 7 109,9 

29 1900417 ʉʌ 1656 117 38,9 7,20 32,8 7,83 0,405 76,3 0,98 9,0 74,9 23,6 65,1 11,2 215 190 300 9 112,3 

30 1900406 ʉʌ 1514 94 30,5 8,53 29,4 8,12 0,592 111,5 1,25 11,4 76,5 23,7 56,3 20,9 224 291 701 9 119,9 

31 1900309 ʉʌ 758 118 34,8 9,12 26,7 6,89 0,436 82,1 1,21 9,2 75,1 20,2 60,1 21,1 325 283 525 9 120,9 

32 1900314 ʉʌ 903 104 38,7 7,50 41,7 11,2 0,581 109,4 1,17 9,8  75,4 23,5 61,4 18,6 284 262 683 8 115,6 

33 1900315 ʉʌ 943 97 34,6 8,21 35,1 10,4 0,342 64,4 1,11 10,8 70,9 22,5 59,7 13,2 226 171 232 9 97,8 

34 1900317 ʉʌ 988 99 33,2 7,94 30,2 6,72 0,426 80,2 1,13 11,8 71,2 23,9 57,5 17,6 248 206 332 9 119,2 

35 1900318 ʉʌ 989 112 29,9 6,81 31,4 7,19 0,452 85,1 1,11 9,5 80,5 24,2 55,4 16,9 225 204 316 8 99,2 

36 1900319 ʉʌ 990 113 33,0 9,61 28,4 8,12 0,555 104,5 1,13 11,5 75,3 23,8 57,9 15,8 196 182 615 7 100,6 

37 1900320 ʉʌ 991 112 36,5 9,12 32,1 9,43 0,472 88,9 1,15 10,7 74,8 22,9 59,2 16,5 234 212 483 6 116,4 

38 1900321 ʉʌ 992 112 36,8 7,60 27,8 6,48 0,588 110,7 1,22 9,4 77,3 23,3 59,6 16,5 227 296 624 9 109,5 
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ʇʨʦʜʦʚʞʝʥʥʷ ʜʦʜʘʪʢʫ ɼ1 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 

39 1900322 ʉʌ 993 113 39,0 7,35 29,4 7,12 0,419 78,9 1,09 9,2 78,9 23,1 62,5 19,4 231 213 294 8 106,2 

40 1900323 ʉʌ 994 114 33,1 8,12 34,2 9,45 0,437 82,3 1,06 10,4 70,1 22,5 56,2 16,9 228 208 358 9 115,3 

41 1900324 ʉʌ 995 98 33,8 9,12 32,1 8,54 0,546 102,8 1,16 15,0 70,7 22,9 57,3 18,7 256 216 652 9 112,9 

42 1900325 ʉʌ 996 113 30,2 9,53 27,8 7,52 0,431 81,2 1,10 11,9 67,9 23,9 56,1 17,9 229 207 512 8 119,6 

43 1900326 ʉʌ 997 113 32,5 8,72 29,4 6,52 0,572 107,7 1,20 11,6 72,1 23,7 58,3 19,3 227 205 593 8 111,9 

44 1900327 ʉʌ 998 114 26,9 6,72 34,7 9,12 0,422 79,5 1,15 10,4 70,8 22,4 54,3 18,1 231 214 300 9 102,1 

45 1900328 ʉʌ 999 94 20,9 6,52 31,1 8,52 0,434 81,7 1,11 9,7 73,9 24,6 52,1 16,9 229 208 316 8 108,1 

46 1900329 ʉʌ 1000 100 33,4 8,36 29,4 7,63 0,379 71,4 1,06 8,9 65,9 22,6 59,1 16,4 286 197 296 9 97,4 

47 1900477 ʇ1521 105 43,6 10,11 38,2 8,94 0,502 94,5 1,21 9,1 65,9 22,8 69,8 21,2 301 292 521 9 127,2 

48 1900349 ʉʌ 1138 119 28,0 7,02 32,5 9,17 0,551 103,8 1,16 13,1 77,6 23,2 53,7 19,5 301 234 531 7 119,2 

49 1900348 ʉʌ 1137 114 25,3 7,75 32,4 8,53 0,401 75,5 0,98 9,1 64,5 24,5 52,9 13,2 284 273 324 8 108,3 

50 1900476 ʇ1189 127 41,6 10,99 38,9 9,63 0,598 112,6 1,22 10,4 76,8 24,8 68,2 22,3 318 287 648 9 124,5 

51 1900478 ɼʌ1854 112 40,4 9,80 33,4 8,72 0,515 96,9 1,12 8,9 76,8 23,6 67,3 14,2 233 187 515 8 110,0 

52 1900304 ʉʌ 914 100 30,9 7,93 25,9 6,94 0,416 78,3 1,10 10,8 63,4 24,2 56,4 16,2 201 183 494 7 109,5 

53 1900398 ʉʌ 1366 119 22,6 8,42 31,8 9,18 0,582 109,6 1,16 10,6 65,5 24,2 51,6 19,5 301 234 531 9 119,2 

54 1900473 ʉʌ 1990 105 26,9 7,54 29,4 7,82 0,438 82,5 1,08 9,1 69,1 24,3 53,8 16,8 293 272 382 9 113,4 

55 1900474 ʉʌ 1991 104 32,0 8,96 39,4 10,1 0,394 74,2 1,12 12,1 68,7 22,4 56,9 17,1 283 252 409 9 109,1 

56 1900475 ʉʌ 1992 109 29,9 8,12 32,9 9,43 0,382 71,9 1,17 10,8 75,9 22,1 54,2 18,4 294 261 273 9 115,2 

57 1900410 ʄʌ1524 113 41,2 10,80 39,4 9,12 0,511 96,2 1,14 11,8 94,3 21,2 67,9 15,4 207 179 668 9 115,9 

58 1900419 ʉʌ 1658 103 31,9 9,12 26,8 8,46 0,486 91,5 1,08 9,5 86,2 20,8 57,6 17,8 277 201 487 8 119,2 

59 1900469 ʇ1986 108 40,9 9,29 37,4 10,2 0,597 112,4 1,23 11,5 79,5 21,8 66,2 17,5 325 297 617 9 118,3 

60 1900470 ʉʌ 1987 109 23,9 7,25 25,2 6,23 0,382 71,9 1,12 9,1 90,1 22,3 51,3  18,1 312 295 384 9 104,2 

61 1900471 ʉʌ 1988 113 38,1 8,72 29,7 7,27 0,597 112,4 1,24 8,5 94,3 24,1 62,1 26,3 263 294 601 9 101,1 

62 1900472 ʇ1989 102 42,1 10,25 32,9 9,13 0,549 103,4 1,15 10,5 83,2 20,3 67,8 18,5 298 221 657 9 109,2 
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ɼʦʜʘʪʦʢ ɼ2 

ʇʦʭʦʜʞʝʥʥʷ ʪʘ ʤʽʩʮʝ ʟʙʦʨʫ ʟʨʘʟʢʽʚ ʦʟʥʘʢʦʚʦʾ ʢʦʣʝʢʮʽʾ ʛʨʷʩʪʠʮʽ 

ʟʙʽʨʥʦʾ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʅɸɸʅ (n = 62) 
 

 ̄

ʧ/

ʧ 

ˉ ʅʘʮ. 

ʢʘʪʘʣʦʛʫ 

ʅʘʟʚʘ 

ʟʨʘʟʢʘ 

ʈʦʜʦʚʽʜ ʄʽʩʮʝ ʟʙʦʨʫ 

1 2 3 4 5 
1 1900409 ɹʦʡʢʽʚʯʘʥʢ

ʘ 

ɯɼ ʽʟ Dainava ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʠʡ ʚʽʜʜʽʣ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ (ʇɺʅɼ) ɯʉɻ 

ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʅɸɸʅ 

(ʩ. ʃʽʰʥʷ, ɼʨʦʛʦʙʠʮʴʢʠʡ ʨ-ʥ, 

ʃʴʚʽʚʩʴʢʘ ʦʙʣ., ʋʢʨʘʾʥʘ) 

2 1900294 ʄʘʨʽʯʢʘ  ʄɼ ʽʟ ɼʇ ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 

3 1900291 2078 - ʃʠʪʦʚʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ 

ʮʝʥʪʨ ʩʽʣʴʩʴʢʦʛʦ ʪʘ ʣʽʩʦʚʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ (LAMMC), ʃʠʪʚʘ 

4 1900292 ɸstʘ - LAMMC  

5 1900290 2089 - LAMMC  

6 1900295 2076 - LAMMC  

7 1900293 Aukstuole - LAMMC  

8 1900366 ɸnksta - LAMMC  

9 1900289 Da̔ nava - LAMMC  

10 1900400 Velinta - LAMMC  

11 1900296 2069 - LAMMC  

12 1900297 3076 - LAMMC  

13 1900298 1956 - LAMMC  

14 1900299 1308 - LAMMC  

15 1900301 1260 - LAMMC  

16 1900433 ɼʇ ˉ 3248 - LAMMC  

17 1900412 ʉʌ 1664 ɯɼ ʽʟ ʉʪʘʥʽʩʣʘʚʩʴʢʘ ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 

 

18 

1900415 ʉʌ 1654 ɯɼ ʽʟ ˉ 3076 ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 

19 1900416 ʉʌ 1655 ɯɼ ʽʟ ˉ 1308 ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 

20 1900303 ʉʌ 913 ɯɼ Anksta ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 

21 1900418 ʉʌ 1657 ɯɼ ʽʟ ˉ 1956 ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 

22 1900425 ʉʌ 1872 ɯɼ ʽʟ ˉ 1504 ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 

23 1900413 ʉʌ 1660 ɻʇ ˉ 1521 ʭ ˉ 

1526 

ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 

24 1900420 ʉʌ 1873 ɯɼ ʽʟ ˉ 1505 ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 

25 1900421 ʉʌ 1874 ɯɼ ʽʟ ˉ 1507 ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʜʦʜʘʪʢʫ ɼ2 

1 2 3 4 5 

26 1900422 ʉʌ 1875 ɯɼ ʽʟ ˉ 1518 ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 

27 1900423 ʉʌ 1876 ɯɼ ʽʟ ˉ 1519 ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 

28 1900424 ʉʌ 1877 ɯɼ ʽʟ ˉ 1522 ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 

29 1900417 ʉʌ 1656 ɯɼ ʽʟ  ˉ 1260 ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 

30 1900406 ʉʌ 1514 ɯɼ ʽʟ ʂ-43546  ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 

31 1900309 ʉʌ 758 ʄɼ ʽʟ ʂ-43546  ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 

32 1900314 ʉʌ 903 ʄɼ ʽʟ ɼʌ  ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 

33 1900315 ʉʌ 943 ʄɼ ʽʟ ˉ 2751 ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 

34 1900317 ʉʌ 988 ʄɼ ʽʟ Asta ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 

35 1900318 ʉʌ 989 ʄɼ ʽʟ ˉ 1260 ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 

36 1900319 ʉʌ 990 ʄɼ ʽʟ ˉ 1308 ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 

37 1900320 ʉʌ 991 ʄɼ  ʽʟ ˉ 3076 

 

ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 

38 1900321 ʉʌ 992 ʄɼ  ʽʟ  

Aukatuole 

ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 

39 1900322 ʉʌ 993 ʄɼ  ʽʟ ˉ 2078 ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 

40 1900323 ʉʌ 994 ʄɼ ʽʟ ˉ 3076 ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 

41 1900324 ʉʌ 995 ʄɼ ʽʟ ˉ 1956 ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 

42 1900325 ʉʌ 996 ʄɼ ʽʟ ˉ 1308 ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 

43 1900326 ʉʌ 997 ʄɼ ʽʟ ˉ 1260 ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 

44 1900327 ʉʌ 998 ʄɼ ʽʟ ˉ 2089 ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 

45 1900328 ʉʌ 999 ʄɼ ʽʟ ˉ 2076 ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 

46 1900329 ʉʌ 1000 ʄɼ ʽʟ ˉ 2069 ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 

47 1900477 ʇ1521 ɯɼ ʂ-43546 ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 

48 1900349 ʉʌ 1138 ɯɼ  ʽʟ  ˉ 356 ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 

49 1900348 ʉʌ 1137 ɯɼ  ʽʟ  ˉ 884 ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʜʦʜʘʪʢʫ ɼ2 

1 2 3 4 5 

50 1900476 ʇ1189 ɯɼ ʄʘʨʽʯʢʘ ʭ 

ʂʠʾʚʩʴʢʘ ʧʽʟʥʷ 

ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 

51 1900478 ɼʌ1854 - ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 

52 1900304 ʉʌ 914 ɯɼ Velinta ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 

53 1900398 ʉʌ 1366 ɯɼ  ʽʟ ʂ-43546 ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 

54 1900473 ʉʌ 1990 ʄɼ ʽʟ ʅʦʚʠʥʢʘ ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 

55 1900474 ʉʌ 1991 ʄɼ ʽʟ Borszeki ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 

56 1900475 ʉʌ 1992 ʄɼ ʽʟ R-409 ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 

57 1900410 ʄʌ1524 ɯɼ ʽʟ ʄʘʨʽʯʢʘ ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 

58 1900419 ʉʌ 1658 ɯɼ ʽʟ  ˉ 674 ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 

59 1900469 ʇ1986 ʄɼ ʽʟ 

ɯʟʫʤʨʫʜʥʘʷ 

ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 

60 1900470 ʉʌ 1987 ʄɼ ʽʟ ɯʥʛʫʣʢʘ 

17 

ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 

61 1900471 ʉʌ 1988 ʄɼ ʽʟ Cesarina ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 

62 1900472 ʇ1989 ʄɼ ʽʟ Yabelska ʇɺʅɼ ɯʉɻ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅɸɸʅ 
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ʇʝʨʝʣʽʢ ʦʟʥʘʢ, ʨʽʚʥʽʚ ʾʭ ʧʨʦʷʚʫ ʪʘ ʝʪʘʣʦʥʥʠʭ ʟʨʘʟʢʽʚ ʦʟʥʘʢʦʚʦʾ ʢʦʣʝʢʮʽʾ 

ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ (Dactylis glomerata L.) 

ʆʟʥʘʢʘ ɺʠʨʘʞʝʥʥʷ 

ʦʟʥʘʢʠ 

ɹ
ʘ
ʣ
 
ʢ
ʣ
ʘ
ʩ
ʠ
ʬ
ʽ
ʢ
ʘ
ʪ
ʦ
ʨ
ʘ

  ̄

ʅʘʮʽʦʥʘʣʴʥ

ʦʛʦ 

ʢʘʪʘʣʦʛʫ, + 

ʅʘʟʚʘ 

ʇʦʭʦʜʞʝʥʥʷ 

ʟʨʘʟʢʘ-ʝʪʘʣʦʥʘ 

1 2 3 4 5 
1. ʋʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ 

ʟʘ ʜʚʘ ʫʢʦʩʠ (ʩʽʥʦʢʽʩʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ), ʪ/ʛʘ 

< 25,3 

26,9 ï 34,9 

36,2 ï 40,9 

> 41,2 

1 

5 

7 

9 

UJ 1900348 

UJ 1900301 

UJ 1900469 

UJ 1900477  

UKR, LVV  

LT, LAMMC  

UKR, LVV  

UKR, LVV  

2. ʋʨʦʞʘʡʥʽʩʪʴ ʩʫʭʦʾ 

ʨʝʯʦʚʠʥʠ ʟʘ ʜʚʘ ʫʢʦʩʠ 

(ʩʽʥʦʢʽʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ), 

ʪ/ʛʘ  

< 7,20 

7,25 ï 8,20 

8,21 ï 9,80 

> 10,11 

1 

5 

7 

9 

UJ 1900417 

UJ 1900292 

UJ 1900478 

UJ 1900424 

UKR, LVV  

LT, LAMMC  

UKR, LVV  

UKR, LVV  

3. ʋʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ 

ʟʘ ʯʦʪʠʨʠ ʫʢʦʩʠ (ʧʘʩʦʚʠʱʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ), ʪ/ʛʘ 

< 29,4 

 30,1 ï 33,4 

33,6 ï 38,2 

> 38,9 

1 

5 

7 

9 

UJ 1900291 

UJ 1900478 

UJ 1900477  

UJ 1900314 

LT, LAMMC  

UKR, LVV 

UKR, LVV 

UKR, LVV 

4.ʋʨʦʞʘʡʥʽʩʪʴ ʩʫʭʦʾ 

ʨʝʯʦʚʠʥʠ ʟʘ ʯʦʪʠʨʠ ʫʢʦʩʠ 

(ʧʘʩʦʚʠʱʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ), 

ʪ/ʛʘ  

< 6,98 

7,09 ï 8,12 

8,13 ï 9,76 

> 9,92 

1 

5 

7 

9 

UJ 1900424 

UJ 1900409 

UJ 1900298 

UJ 1900314 

UKR, LVV 

UKR, LVV 

LT, LAMMC 

UKR, LVV 

5.ʋʨʦʞʘʡʥʽʩʪʴ ʥʘʩʽʥʥʷ, ʪ/ʛʘ 

(% ʜʦ ʩʪʘʥʜʘʨʪʫ) 

< 88,9 

91,5 ï 96,9 

99,6 ï 106,4 

> 107,7 

1 

5 

7 

9 

UJ 1900320 

UJ 1900478 

UJ 1900301 

UJ 1900476 

UKR, LVV 

UKR, LVV 

LT, LAMMC  

UKR, LVV 

6.ʄʘʩʘ 1000 ʥʘʩʽʥʠʥ, ʛ 0,89 ï 0,98 

1,03 ï 1,10 

1,11 ï 1,18 

> 1,20 

3 

5 

7 

9 

UJ 1900296 

UJ 1900293 

UJ 1900294 

UJ 1900406 

LT, LAMMC  

LT, LAMMC  

UKR, LVV 

UKR, LVV 

7.ɺʤʽʩʪ ʧʨʦʪʝʾʥʫ ʚ ʩʫʭʽʡ 

ʨʝʯʦʚʠʥʽ, % 

8,5 ï 9,9 

10,0 ï 11,9 

12,1 ï 15,0 

3 

5 

7 

UJ 1900421 

UJ 1900295 

UJ 1900324 

UKR, LVV 

LT, LAMMC  

UKR, LVV 

8. ʈʦʩʣʠʥʘ: ʟʘ ʚʠʩʦʪʦʶ, ʩʤ 

(ʧʨʠ ʩʽʥʦʢʽʩʥʦʤʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ) 

63,5 ï 73,9 

74,8 ï 85,4 

85,5 ï 94,3 

3 

5 

7 

UJ  1900412 

UJ 1900292 

UJ 1900410 

UKR, LVV 

LT, LAMMC  

UKR, LVV 

9. ʈʦʩʣʠʥʘ: ʟʘ ʚʠʩʦʪʦʶ, ʩʤ 

(ʧʨʠ ʧʘʩʦʚʠʱʥʦʤʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ) 

20,2 ï 21,2 

21,8 ï 23,8 

23,9 ï 24,8 

3 

5 

7 

UJ 1900410 

UJ 1900366 

UJ 1900425 

UKR, LVV 

LT, LAMMC  

UKR, LVV 

10. ʈʦʩʣʠʥʘ: ʟʘʣʠʩʪʷʥʽʩʪʴ, % < 53,8 

54,3 ï 57,2 

57,3 ï 62,6 

62,9 ï 69,8 

1 

5 

7 

9 

UJ 1900473 

UJ 1900421 

UJ 1900291 

UJ 1900477 

UKR, LVV 

UKR, LVV 

LT, LAMMC  

UKR, LVV 
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ʇʨʦʜʦʚʞʝʥʥʷ ʜʦʜʘʪʢʫ ɼ3 

11.ʉʫʮʚʽʪʪʷ: ʜʦʚʞʠʥʘ 

ʢʦʣʦʩʘ, ʩʤ 

11,2 ï 14,9 

15,2 ï 17,9 

18,0 ï 19,9 

> 20,9 

3 

5 

7 

9 

UJ 1900293 

UJ 1900297 

UJ 1900301 

UJ 1900400 

LT, LAMMC  

LT, LAMMC  

LT, LAMMC  

LT, LAMMC  

12.ʉʫʮʚʽʪʪʷ: ʢʽʣʴʢʽʩʪʴ 

ʥʘʩʽʥʠʥ ʫ ʢʦʣʦʩʽ,  ʰʪ. 

142 ï 231 

232 ï 303 

> 312 

3 

5 

7 

UJ 1900412 

UJ 1900296 

UJ 1900409 

UKR, LVV 

LT, LAMMC  

UKR, LVV 

13.ʉʫʮʚʽʪʪʷ: ʤʘʩʘ ʥʘʩʽʥʥʷ ʟ 

ʢʦʣʦʩʘ, ʤʛ 

171 ï 201 

203 ï 231 

233 ï 261 

> 262 

3 

5 

7 

9 

UJ 1900304 

UJ 1900295 

UJ 1900475 

UJ 1900409 

UKR, LVV 

LT, LAMMC  

UKR, LVV 

UKR, LVV 

14. ʂʽʣʴʢʽʩʪʴ ʛʝʥʝʨʘʪʠʚʥʠʭ 

ʩʪʝʙʝʣ ʥʘ 1 ʤ2, ʰʪ. 

232 ï 299 

300 ï 399 

409 ï 494  

512 ï 597 

601 ï 701 

1 

3 

5 

7 

9 

UJ 1900412  

UJ 1900415 

UJ 1900304 

UJ 1900423 

UJ 1900406 

UKR, LVV 

UKR, LVV 

UKR, LVV 

UKR, LVV 

UKR, LVV 

15.ɿʠʤʦʩʪʽʡʢʽʩʪʴ 

(ʧʝʨʝʟʠʤʦʚʘʥʠʭ  ʨʦʩʣʠʥ, %) 

45 ï 60 

61 ï 76 

77 ï 92 

> 93 

3 

5 

7 

9 

UJ 1900416 

UJ 1900304  

UJ 1900366  

UJ 1900409 

UKR, LVV 

UKR, LVV  

LT, LAMMC  

UKR, LVV  

16. ʈʦʩʣʠʥʘ: ʟʘ ʜʦʚʞʠʥʦʶ 

ʥʘʡʜʦʚʰʦʛʦ ʩʪʝʙʣʘ, 

ʚʢʣʶʯʘʶʯʠ ʩʫʮʚʽʪʪʷ 

(ʟʘ ʧʦʚʥʦʛʦ ʨʦʟʚʠʪʢʫ) 

< 99,2 

100,6 ï 110,5 

111,0 ï 119,9 

> 120,9 

3 

5 

7 

9 

UJ 1900319 

UJ 1900291 

UJ 1900406 

UJ 1900409 

UKR, LVV 

 LT, LAMMC  

UKR, LVV 

UKR, LVV 

17. ʈʦʩʣʠʥʘ: ʛʘʙʽʪʫʩ 

ʟʘ ʧʦʷʚʠ ʩʫʮʚʽʪʪʷ 

ʧʨʷʤʠʡ   

ʥʘʧʽʚʧʨʷʤʠʡ  

ʧʨʦʤʽʞʥʠʡ   

ʥʘʧʽʚʨʦʟʣʦʛʠʡ  

ʨʦʟʣʦʛʠʡ  

1 

3 

5 

7 

9 

UJ 1900409  

UJ 1900289 

UJ 1900400 

UJ 1900415 

UJ 1900423 

UKR, LVV 

LT, LAMMC  

LT, LAMMC  

UKR, LVV 

UKR, LVV 

18. ʈʦʩʣʠʥʘ: ʯʘʩ ʧʦʷʚʠ 

ʩʫʮʚʽʪʪʷ 

ʨʘʥʥʽʡ 

ʩʝʨʝʜʥʽʡ 

ʧʽʟʥʽʡ 

ʜʫʞʝ ʧʽʟʥʽʡ 

3 

5 

7 

9 

UJ 1900317 

UJ 1900475 

UJ 1900349 

UJ 1900409 

UKR, LVV 

UKR, LVV 

UKR, LVV 

UKR, LVV 

19. ʊʨʠʚʘʣʽʩʪʴ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ, ʜʽʙ 

< 99 

100 ï 109 

111 ï 119 

> 120 

5 

7 

9 

UJ 1900317 

UJ 1900475 

UJ 1900349 

UJ 1900409 

UKR, LVV 

UKR, LVV 

UKR, LVV 

UKR, LVV 
ʇʨʠʤʽʪʢʘ: UKR, LVV ï ʋʢʨʘʾʥʘ, ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ;  

LT, LAMMC ï ʃʠʪʚʘ, ʃʠʪʦʚʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʮʝʥʪʨ ʩʽʣʴʩʴʢʦʛʦ ʪʘ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. 
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ɼʦʜʘʪʦʢ ɽ1 

ʊʝʭʥʦʣʦʛʽʯʥʘ ʢʘʨʪʘ ʚʠʨʦʱʫʚʘʥʥʷ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʥʘ ʥʘʩʽʥʥʷ 

 ̄ ʊʝʭʥʦʣʦʛʽʯʥʘ ʦʧʝʨʘʮʽʷ ʉʢʣʘʜ ʚʠʪʨʘʪ 
ɺʠʪʨʘʪʠ, 

ʛʨʥ/ʛʘ 

1 

ʆʩʥʦʚʥʠʡ ʦʙʨʦʙʽʪʦʢ 

ˇʨʫʥʪʫ (ʦʨʘʥʢʘ, 

ʜʠʩʢʫʚʘʥʥʷ) 

ʇʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, 

ʘʤʦʨʪʠʟʘʮʽʷ, ʦʧʣʘʪʘ ʧʨʘʮʽ 
2 350 

2 
ʇʝʨʝʜʧʦʩʽʚʥʘ 

ʢʫʣʴʪʠʚʘʮʽʷ, ʢʦʪʢʫʚʘʥʥʷ 

ʇʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, 

ʘʤʦʨʪʠʟʘʮʽʷ 
1 180 

3 ʉʽʚʙʘ 
ʇʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, 

ʦʧʣʘʪʘ ʧʨʘʮʽ 
820 

4 ʅʘʩʽʥʥʷ (12 ʢʛ Ĭ 130 ʛʨʥ) ʄʘʪʝʨʽʘʣʴʥʽ ʚʠʪʨʘʪʠ 1 560 

5 
ɼʦʛʣʷʜ ʟʘ ʧʦʩʽʚʘʤʠ 

(ʛʝʨʙʽʮʠʜ) 
ʇʨʝʧʘʨʘʪʠ, ʦʙʧʨʠʩʢʫʚʘʥʥʷ 950 

6 
ɺʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ 

ɼʦʙʨʠʚʘ, ʧʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʽ 

ʤʘʪʝʨʽʘʣʠ 
2 300 

7 ɿʙʠʨʘʥʥʷ ʥʘʩʽʥʥʷ ʂʦʤʙʘʡʥʫʚʘʥʥʷ 2 850 

8 ʇʽʩʣʷʟʙʠʨʘʣʴʥʘ ʜʦʨʦʙʢʘ ʆʯʠʱʝʥʥʷ, ʩʫʰʽʥʥʷ 1 950 

9 ʊʨʘʥʩʧʦʨʪʥʽ ʚʠʪʨʘʪʠ ɺʠʚʝʟʝʥʥʷ, ʥʘʚʘʥʪʘʞʝʥʥʷ 1 388 

 ʋʩʴʦʛʦ ʚʠʪʨʘʪ ʥʘ 1 ʛʘ  15 348 
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ɼʦʜʘʪʦʢ ɽ2 

ɽʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʥʘ ʥʘʩʽʥʥʷ 

ʎʽʥʘ ʥʘʩʽʥʥʷ: 130 ʛʨʥ/ʢʛ (130 000 ʛʨʥ/ʪ) 

ʄʘʪʝʨʽʘʣʴʥʽ ʚʠʪʨʘʪʠ: 15 348 ʛʨʥ/ʛʘ 

ʉʦʨʪ / ʟʨʘʟʦʢ 
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ɼʨʦʛʦʙʠʯʘʥʢʘ ï St 0,357 46 410 15 348 42 993 31 062 202,4 3,02 

ʄʘʨʽʯʢʘ 0,417 54 210 15 348 36 803 38 862 253,3 3,53 

ˉ 915 0,398 51 740 15 348 38 563 36 392 237,2 3,37 

ɹʦʡʢʽʚʯʘʥʢʘ 0,494 64 220 15 348 31 070 48 872 318,4 4,18 

ˉ 1620 0,497 64 610 15 348 30 879 49 262 320,9 4,21 

ˉ 902 0,507 65 910 15 348 30 273 50 562 329,5 4,29 

ˉ 2245 0,514 66 820 15 348 29 857 51 472 335,5 4,35 
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ɼʦʜʘʪʦʢ ɽ3 

ʊʝʭʥʦʣʦʛʽʯʥʘ ʢʘʨʪʘ ʚʠʨʦʱʫʚʘʥʥʷ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ 

ʟʘ ʩʽʥʦʢʽʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ (2 ʫʢʦʩʠ) 

 

 ̄ ʊʝʭʥʦʣʦʛʽʯʥʘ ʦʧʝʨʘʮʽʷ ʉʢʣʘʜ ʚʠʪʨʘʪ ɺʠʪʨʘʪʠ, 

ʛʨʥ/ʛʘ 

1 
ʆʩʥʦʚʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ 

ʇʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʽ 

ʤʘʪʝʨʽʘʣʠ, ʘʤʦʨʪʠʟʘʮʽʷ 
2 450 

2 
ʇʝʨʝʜʧʦʩʽʚʥʠʡ ʦʙʨʦʙʽʪʦʢ ʂʫʣʴʪʠʚʘʮʽʷ, ʢʦʪʢʫʚʘʥʥʷ 1 250 

3 
ʉʽʚʙʘ 

ʇʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʽ 

ʤʘʪʝʨʽʘʣʠ, ʦʧʣʘʪʘ ʧʨʘʮʽ 
850 

4 
ʅʘʩʽʥʥʷ (12 ʢʛ Ĭ 130 ʛʨʥ) ʄʘʪʝʨʽʘʣʴʥʽ ʚʠʪʨʘʪʠ 1 560 

5 
ɺʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ 

ɼʦʙʨʠʚʘ, ʧʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʽ 

ʤʘʪʝʨʽʘʣʠ 
3 150 

6 
ɼʦʛʣʷʜ ʟʘ ʧʦʩʽʚʘʤʠ ʆʙʧʨʠʩʢʫʚʘʥʥʷ 1 050 

7 
ʋʢʦʩʠ (2 ʨʘʟʠ) ʂʦʩʽʥʥʷ 2 400 

8 
ɺʠʚʝʟʝʥʥʷ ʟʝʣʝʥʦʾ ʤʘʩʠ ʊʨʘʥʩʧʦʨʪ 3 300 

9 
ɯʥʰʽ ʚʠʨʦʙʥʠʯʽ ʚʠʪʨʘʪʠ ʇʦʪʦʯʥʠʡ ʨʝʤʦʥʪ 1 520 

 

ʋʩʴʦʛʦ ʚʠʪʨʘʪ ʥʘ 1 ʛʘ 

 

17 530 
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ɼʦʜʘʪʦʢ ɽ4 

ɽʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʽʥʦʢʽʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

 (2 ʫʢʦʩʠ, ʟʝʣʝʥʘ ʤʘʩʘ) 

ʎʽʥʘ ʟʝʣʝʥʦʾ ʤʘʩʠ: 520 ʛʨʥ/ʪ 

ʄʘʪʝʨʽʘʣʴʥʽ ʚʠʪʨʘʪʠ: 17 530 ʛʨʥ/ʛʘ 

ʉʦʨʪ / ʟʨʘʟʦʢ 
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ɼʨʦʛʦʙʠʯʘʥʢʘ ï 

St 
106,2 55 224 17 530 165,0 37 694 215,1 3,15 

ʄʘʨʽʯʢʘ 124,2 64 584 17 530 141,2 47 054 268,4 3,68 

ˉ 915 119,4 62 088 17 530 146,8 44 558 254,1 3,54 

ɹʦʡʢʽʚʯʘʥʢʘ 148,5 77 220 17 530 118,1 59 690 340,6 4,40 

ˉ 1620 149,4 77 688 17 530 117,3 60 158 343,2 4,43 

ˉ 902 138,9 72 228 17 530 126,2 54 698 312,0 4,12 

ˉ 2245 123,6 64 272 17 530 141,8 46 742 266,7 3,67 
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ɼʦʜʘʪʦʢ ɽ5 

ʊʝʭʥʦʣʦʛʽʯʥʘ ʢʘʨʪʘ ʚʠʨʦʱʫʚʘʥʥʷ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ 

ʟʘ ʧʘʩʦʚʠʱʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ (5 ʫʢʦʩʽʚ) 

 

 ̄ ʊʝʭʥʦʣʦʛʽʯʥʘ ʦʧʝʨʘʮʽʷ ʉʢʣʘʜ ʚʠʪʨʘʪ ɺʠʪʨʘʪʠ, 

ʛʨʥ/ʛʘ 

1 
ʆʩʥʦʚʥʠʡ ʽ ʧʝʨʝʜʧʦʩʽʚʥʠʡ 

ʦʙʨʦʙʽʪʦʢ 

ʇʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʽ 

ʤʘʪʝʨʽʘʣʠ, 

ʘʤʦʨʪʠʟʘʮʽʷ 

2 600 

2 

ʉʽʚʙʘ 

ʇʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʽ 

ʤʘʪʝʨʽʘʣʠ, ʦʧʣʘʪʘ 

ʧʨʘʮʽ 

900 

3 
ʅʘʩʽʥʥʷ (12 ʢʛ Ĭ 130 ʛʨʥ) ʄʘʪʝʨʽʘʣʴʥʽ ʚʠʪʨʘʪʠ 1 560 

4 ɺʥʝʩʝʥʥʷ ʜʦʙʨʠʚ 

(ʧʽʜʞʠʚʣʝʥʥʷ) 

ɼʦʙʨʠʚʘ, ʧʘʣʠʚʥʦ-

ʤʘʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ 
3 450 

5 
ɼʦʛʣʷʜ ʟʘ ʧʦʩʽʚʘʤʠ ɿʘʭʠʩʪ ʨʦʩʣʠʥ 1 100 

6 
ʋʢʦʩʠ (5 ʨʘʟʽʚ) ʂʦʩʽʥʥʷ 4 800 

7 
ɺʠʚʝʟʝʥʥʷ ʟʝʣʝʥʦʾ ʤʘʩʠ ʊʨʘʥʩʧʦʨʪ 3 700 

8 
ɯʥʰʽ ʚʠʨʦʙʥʠʯʽ ʚʠʪʨʘʪʠ 

ʈʝʤʦʥʪ, 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 
504 

 

ʋʩʴʦʛʦ ʚʠʪʨʘʪ ʥʘ 1 ʛʘ  18 614 
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ɼʦʜʘʪʦʢ ɽ6 

ɽʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʘʩʦʚʠʱʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ  

(5 ʫʢʦʩʽʚ, ʟʝʣʝʥʘ ʤʘʩʘ) 

ʎʽʥʘ ʟʝʣʝʥʦʾ ʤʘʩʠ: 520 ʛʨʥ/ʪ 

ʄʘʪʝʨʽʘʣʴʥʽ ʚʠʪʨʘʪʠ: 18 614 ʛʨʥ/ʛʘ 

ʉʦʨʪ / ʟʨʘʟʦʢ 
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ɼʨʦʛʦʙʠʯʘʥʢʘ ï St 127,2 66 144 18 614 146,3 47 530 255,4 3,55 

ʄʘʨʽʯʢʘ 127,8 66 456 18 614 145,6 47 842 257,0 3,57 

ˉ 915 132,9 69 108 18 614 140,0 50 494 271,3 3,71 

ɹʦʡʢʽʚʯʘʥʢʘ 162,6 84 552 18 614 114,5 65 938 354,2 4,54 

ˉ 1620 149,7 77 844 18 614 124,3 59 230 318,3 4,18 

ˉ 902 144,9 75 348 18 614 128,5 56 734 304,8 4,05 

ˉ 2245 123,6 64 272 18 614 150,6 45 658 245,3 3,45 

 



239 

 

ɼʦʜʘʪʦʢ ɾ1 
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ɼʦʜʘʪʦʢ ɾ2 
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ɼʦʜʘʪʦʢ ʂ1 
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ɼʦʜʘʪʦʢ ʃ1 
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 ɼʦʜʘʪʦʢ ʃ2 
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ɼʦʜʘʪʦʢ ʃ3 
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ɼʦʜʘʪʦʢ ʃ4 
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ɼʦʜʘʪʦʢ ʃ5 
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ɼʦʜʘʪʦʢ ʃ6 
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ɼʦʜʘʪʦʢ ʃ7 
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ɼʦʜʘʪʦʢ ʄ1 

 


