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ɺɺɽɼɽʅʀɽ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ 

ʧʨʠʦʙʨʝʪʘʶʪ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ (ʃʉ) ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ʃʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ (ʃʈʇ) ʩʦʯʝʪʘʶʪ ʚ ʩʝʙʝ ʰʠʨʦʪʫ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʠ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʙʝʟʚʨʝʜʥʦʩʪʴ, ʦʙʣʘʜʘʶʪ 

ʤʠʥʠʤʘʣʴʥʳʤ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʫ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚ ʩʠʣʫ 

ʯʝʛʦ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ ʤʥʦʛʠʭ ʭʨʦʥʠʯʝʩʢʠʭ ʠʥʬʝʢʮʠʦʥʥʦ-

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʩʨʝʜʩʪʚ ʥʘ ʙʘʟʝ ʬʘʨʤʘʢʦʧʝʡʥʳʭ ʨʘʩʪʝʥʠʡ, ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʭ ʢʘʢ ʫ ʥʘʩ ʚ 

ʩʪʨʘʥʝ, ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ (ʂʫʨʢʠʥ ɺ.ɸ., ʉʘʤʳʣʠʥʘ ʀ.ɸ. ʠ ʜʨ., 2016). ɼʘʥʥʳʝ 

ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ 

ʩʠʥʪʝʪʠʯʝʩʢʠʤʠ: ʤʝʥʴʰʘʷ ʪʦʢʩʠʯʥʦʩʪʴ, ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʜʝʡʩʪʚʠʷ, ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ (ʂʠʩʝʣʝʚʘ ʊ.ʃ. ʠ ʜʨ., 2009; 

ʂʫʨʢʠʥ ɺ.ɸ., ʉʘʤʳʣʠʥʘ ʀ.ɸ. ʠ ʜʨ., 2004; 2008; 2016; ɹʫʙʝʥʯʠʢʦʚʘ ɺ.ʅ. ʠ ʜʨ., 

2013; ʂʫʜʘʰʢʠʥʘ ʅ.ɺ. ʠ ʜʨ., 2015; 2016). 

ʆʜʥʘʢʦ ʫʜʝʣʴʥʳʡ ʚʝʩ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʃʈʇ ʥʝʜʦʩʪʘʪʦʯʝʥ ʜʣʷ ʫʩʧʝʰʥʦʛʦ 

ʨʝʰʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʈʌ. ɺ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʛʨʘʤʤʳ çʉʪʨʘʪʝʛʠʠ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2025 ʛʦʜʘè ʨʘʟʨʘʙʦʪʢʘ ʨʦʩʩʠʡʩʢʠʭ ʃʈʇ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʩʦʛʣʘʩʥʦ çʉʪʨʘʪʝʛʠʠ 

ʨʘʟʚʠʪʠʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ 

ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘè (çʌʘʨʤʘ-2030è) ï ʚʘʞʥʝʡʰʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ 

ʟʘʤʝʱʝʥʠʷ ʠʤʧʦʨʪʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʘʥʘʣʦʛʘʤʠ, ʘ 

ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ ʵʢʩʧʦʨʪʘ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʚʥʝʰʥʠʝ ʨʳʥʢʠ, 

ʧʦʠʩʢ ʥʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ ʠ ʩʦʟʜʘʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤʠ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʷʚʣʷʶʪʩʷ ʨʘʩʪʝʥʠʷ ʨʦʜʘ ʊʦʧʦʣʴ 

(Populus L.), ʧʨʝʧʘʨʘʪʳ ʢʦʪʦʨʦʛʦ ʦʙʣʘʜʘʶʪ ʚʳʨʘʞʝʥʥʦʡ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ (ʂʫʨʢʠʥ ɺ.ɸ., ɹʨʘʩʣʘʚʩʢʠʡ ɺ.ɹ., ɿʘʧʝʩʦʯʥʘʷ ɻ.ɻ., ʇʨʘʚʜʠʚʮʝʚʘ 
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ʆ.ɽ. ʠ ʜʨ., 1991, 1998, 2001, 2009; Wollenweber E., Egger K., 1987). ɺ ʩʨʝʜʥʝʡ 

ʧʦʣʦʩʝ ʈʦʩʩʠʠ ʧʨʦʠʟʨʘʩʪʘʝʪ ʦʢʦʣʦ 20 ʚʠʜʦʚ ʪʦʧʦʣʷ, ʦʜʥʘʢʦ ʠʟ ʥʠʭ 

ʬʘʨʤʘʢʦʧʝʡʥʳʤʠ ʷʚʣʷʶʪʩʷ ʣʠʰʴ ʪʦʧʦʣʴ ʯʝʨʥʳʡ (Populus nigra L.), ʪʦʧʦʣʴ 

ʢʘʥʘʜʩʢʠʡ (Populus deltoides Marsh.), ʪʦʧʦʣʴ ʜʫʰʠʩʪʳʡ (Populus suaveolens 

Fisch.), ʪʦʧʦʣʴ ʣʘʚʨʦʣʠʩʪʥʳʡ (Populus laurifolia Ledʝb.) ʠ ʪʦʧʦʣʴ 

ʙʘʣʴʟʘʤʠʯʝʩʢʠʡ (Populus balsamifera L.), ʧʨʠʯʝʤ ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʪʦʣʴʢʦ ʧʦʯʢʠ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʠʜʦʚ (ʌʉ.2.5.0042.15). 

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʪʘʢʞʝ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʠ ʜʨʫʛʠʝ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʨʛʘʥʳ ʨʘʩʪʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʣʠʩʪʴʷ, ʧʦʙʝʛʠ ʠ ʢʦʨʘ 

ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʜʘʥʥʦʛʦ ʨʦʜʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʴʥʳʤ 

ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʦʝ ʬʘʨʤʘʢʦʛʥʦʩʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʘʥʘʪʦʤʦ-

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʳʨʴʷ ʚʠʜʦʚ ʨʦʜʘ ʊʦʧʦʣʴ, ʦʪʚʝʯʘʶʱʠʭ 

ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. ʂʨʦʤʝ ʪʦʛʦ, ʦʪʤʝʯʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʩʪʝʧʝʥʴ 

ʠʟʫʯʝʥʥʦʩʪʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʣʠʩʪʴʝʚ ʚʠʜʦʚ ʪʦʧʦʣʷ. ɼʘʣʴʥʝʡʰʝʝ 

ʠʟʫʯʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʣʠʩʪʴʝʚ ʚʠʜʦʚ ʪʦʧʦʣʷ ʷʚʣʷʝʪʩʷ 

ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʚ ʧʣʘʥʝ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʪʝʥʠʷ, ʪʘʢ ʢʘʢ ʣʠʩʪʴʷ ʪʦʧʦʣʷ ʩʦʩʪʘʚʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʯʘʩʪʴ ʬʠʪʦʤʘʩʩʳ ʨʘʩʪʝʥʠʷ, ʧʨʠʯʝʤ ʜʘʥʥʳʡ ʚʠʜ ʩʳʨʴʷ ʙʦʣʝʝ ʧʨʦʩʪ ʚ 

ʟʘʛʦʪʦʚʢʝ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʯʠʪʳʚʘʷ ʘʢʪʠʚʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ 

ʣʠʩʪʴʝʚ ʚʠʜʦʚ ʨʦʜʘ ʊʦʧʦʣʴ, ʘ ʪʘʢʞʝ ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʩʪʝʧʝʥʴ ʠʟʫʯʝʥʥʦʩʪʠ 

ʘʥʘʪʦʤʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ, ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ 

ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʬʘʨʤʘʢʦʛʥʦʩʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ 

Populus ʧʦ ʦʙʦʩʥʦʚʘʥʠʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʘʢʪʠʢʝ ʥʦʚʦʛʦ ʚʠʜʘ 

ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ - çʊʦʧʦʣʷ ʯʝʨʥʦʛʦ ʣʠʩʪʴʷè. 
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ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʌʘʨʤʘʢʦʧʝʶ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ XIV  ʠʟʜʘʥʠʷ ʚʭʦʜʠʪ ʬʘʨʤʘʢʦʧʝʡʥʘʷ ʩʪʘʪʴʷ çʊʦʧʦʣʷ ʧʦʯʢʠè 

(ʌʉ.2.5.0042.15).  

ʉʪʘʪʴʷ ʥʘ ʣʠʩʪʴʷ ʪʦʧʦʣʷ ʚ ʜʝʡʩʪʚʫʶʱʝʡ ʬʘʨʤʘʢʦʧʝʝ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʘ. ɻʨʫʧʧʦʡ ʘʚʪʦʨʦʚ (ʃʦʙʘʥʦʚʘ ʀ.ʖ., ʊʫʨʝʮʢʦʚʘ 

ɺ.ʌ. ʠ ʜʨ., 2010) ʧʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ 

ʜʨʦʞʘʱʝʛʦ (ʠʣʠ ʦʩʠʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ) ʤʝʪʦʜʦʤ ʪʦʥʢʦʩʣʦʡʥʦʡ 

ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʚ ʩʠʩʪʝʤʝ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʥ-ʙʫʪʘʥʦʣ:ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ:ʚʦʜʘ 

(4:1:5), ʛʜʝ ʧʦ ʭʘʨʘʢʪʝʨʫ ʦʢʨʘʩʢʠ, ʩʚʝʯʝʥʠʷ ʠ ʩʨʘʚʥʝʥʠʷ Rf ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ 

ʦʙʨʘʟʮʘʤʠ ʦʙʥʘʨʫʞʝʥʳ ʛʠʧʝʨʦʟʠʜ ʠ ʨʫʪʠʥ. ʄʝʪʦʜʦʤ ʊʉʍ ʚ ʩʠʩʪʝʤʝ 

ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʵʪʠʣʘʮʝʪʘʪ: ʧ-ʢʩʠʣʦʣ:ʤʫʨʘʚʴʠʥʘʷ ʢʠʩʣʦʪʘ:ʚʦʜʘ (35:1:2:2) 

ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʚ ʣʠʩʪʴʷʭ ʦʩʠʥʳ ʬʝʥʦʣʦʛʣʠʢʦʟʠʜʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʧʦ ʚʝʣʠʯʠʥʝ Rf ʠ ʩʨʘʚʥʝʥʠʝʤ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ ʦʙʨʘʟʮʘʤʠ 

- ʩʘʣʠʮʠʥ ʠ ʪʨʝʤʫʣʘʮʠʥ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʙʳʣʠ ʧʦʜʪʚʝʨʞʜʝʥʳ ʧʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ 

ʜʨʦʞʘʱʝʛʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɺʕɾʍ. ʇʨʝʜʣʦʞʝʥʳ ʤʝʪʦʜʠʢʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʪʦʜʦʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʛʠʧʝʨʦʟʠʜ ʧʨʠ 

ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʜʣʠʥʝ ʚʦʣʥʳ 412 ʥʤ. 

ʊʘʢʞʝ ʧʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ 

ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʣʠʩʪʴʷʭ ʠ ʧʦʯʢʘʭ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʤʝʪʦʜʦʤ ʧʨʷʤʦʡ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ (ʀʦʥʦʚʘ ɺ.ɸ. ʠ ʜʨ., 2013). ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʭʣʦʨʦʬʦʨʤʦʤ ʩ ʮʝʣʴʶ ʦʩʚʦʙʦʞʜʝʥʠʷ 

ʵʢʩʪʨʘʢʪʘ ʦʪ ʭʣʦʨʦʬʠʣʣʘ, ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʝ ʩʳʨʴʷ 60% ʵʪʠʣʦʚʳʤ ʩʧʠʨʪʦʤ, 

ʠʟʤʝʨʝʥʠʝ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʧʨʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʜʣʠʥʝ ʚʦʣʥʳ 330 ʥʤ ʠ 

ʨʘʩʯʝʪ ʩʦʜʝʨʞʘʥʠʷ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ (ʜʣʷ 

ʣʠʩʪʴʝʚ 0,026 %, ʜʣʷ ʧʦʯʝʢ 0,053%). ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʜʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʠʤʝʝʪ 

ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ, ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʠʟ ʥʠʭ: ʥʠʟʢʘʷ ʩʧʝʮʠʬʠʯʥʦʩʪʴ, 

ʦʪʩʫʪʩʪʚʠʝ ʧʝʨʝʩʯʝʪʘ ʥʘ ʢʦʥʢʨʝʪʥʳʡ ʬʣʘʚʦʥʦʠʜ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ 

ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʚʠʜʦʚ ʨʦʜʘ ʊʦʧʦʣʴ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʳʤ.  

ʎʝʣʴ ʨʘʙʦʪʳ ʠ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʎʝʣʴʶ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦʝ 

ʬʘʨʤʘʢʦʛʥʦʩʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Populus 

ʚ ʧʣʘʥʝ ʦʙʦʩʥʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʘʢʪʠʢʝ ʥʦʚʦʛʦ ʚʠʜʘ 

ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ çʊʦʧʦʣʷ ʯʝʨʥʦʛʦ ʣʠʩʪʴʷè. 

ɿʘʜʘʯʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ: 

1. ʉʨʘʚʥʠʪʝʣʴʥʦʝ ʤʦʨʬʦʣʦʛʦ-ʘʥʘʪʦʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʣʠʩʪʴʝʚ 

ʥʝʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Populus: ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ, ʪʦʧʦʣʷ ʜʨʦʞʘʱʝʛʦ, 

ʪʦʧʦʣʷ ʠʪʘʣʴʷʥʩʢʦʛʦ, ʪʦʧʦʣʷ ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ, ʘ ʪʘʢʞʝ ʧʦʯʝʢ - ʪʦʧʦʣʷ 

ʯʝʨʥʦʛʦ, ʪʦʧʦʣʷ ʜʝʣʴʪʦʚʠʜʥʦʛʦ, ʪʦʧʦʣʷ ʜʨʦʞʘʱʝʛʦ, ʪʦʧʦʣʷ ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ.  

2. ʉʨʘʚʥʠʪʝʣʴʥʦʝ ʬʠʪʦʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʣʠʩʪʴʝʚ, ʧʦʯʝʢ, 

ʧʦʙʝʛʦʚ ʠ ʢʦʨʳ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʨʦʜʘ ʊʦʧʦʣʴ. 

3. ʀʟʫʯʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
1
ʅ-ʗʄʈ-, 

13
ʉ-ʗʄʈ-, ʋʌ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʠ ʤʘʩʩ-

ʩʧʝʢʪʨʦʤʝʪʨʠʠ. 

4. ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ 

ʯʝʨʥʦʛʦ ʤʝʪʦʜʦʤ ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ (ʊʉʍ) ʠ ʋʌ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ.  

5. ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ 

ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ. 

6. ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʨʫʪʠʥʘ ʚ 

ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʩ ʧʦʤʦʱʴʶ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʞʠʜʢʦʩʪʥʦʡ 

ʭʨʦʤʘʪʦʛʨʘʬʠʠ (ɺʕɾʍ). 

7. ʈʘʟʨʘʙʦʪʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʩʳʨʴʷ (ʃʈʉ) çʊʦʧʦʣʷ ʯʝʨʥʦʛʦ ʣʠʩʪʴʷè. 

8. ʆʙʦʩʥʦʚʘʥʠʝ  ʩʧʦʩʦʙʘ ʧʦʣʫʯʝʥʠʷ ʥʘʩʪʦʡʢʠ ʥʘ ʦʩʥʦʚʝ ʣʠʩʪʴʝʚ 

ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʠ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠ 
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ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʃʈʇ çʊʦʧʦʣʷ ʯʝʨʥʦʛʦ 

ʣʠʩʪʴʝʚ ʥʘʩʪʦʡʢʘè. 

9. ʉʨʘʚʥʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘʩʪʦʝʢ 

ʥʘ ʦʩʥʦʚʝ ʣʠʩʪʴʝʚ, ʧʦʯʝʢ ʠ ʧʦʙʝʛʦʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ. 

10. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʘ ʬʘʨʤʘʢʦʧʝʡʥʦʡ ʩʪʘʪʴʠ (ʌʉ) ʥʘ ʥʦʚʳʡ ʚʠʜ 

ʃʈʉ ï çʊʦʧʦʣʷ ʯʝʨʥʦʛʦ ʣʠʩʪʴʷè. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ 

ʉʨʘʚʥʠʪʝʣʴʥʦʝ ʘʥʘʪʦʤʦ-ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʣʠʩʪʦʚʳʭ 

ʧʣʘʩʪʠʥʦʢ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʪʦʧʦʣʷ ʧʦʟʚʦʣʠʣʦ ʚʧʝʨʚʳʝ ʚʳʷʚʠʪʴ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʠ ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʧʨʠʟʥʘʢʠ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʦʪʣʠʯʘʪʴ ʮʝʣʝʚʦʝ ʩʳʨʴʝ - ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʦʪ ʣʠʩʪʴʝʚ ʜʨʫʛʠʭ ʚʠʜʦʚ ʨʦʜʘ 

ʊʦʧʦʣʴ, ʟʘʢʣʶʯʘʶʱʠʝʩʷ ʚ ʦʯʝʨʪʘʥʠʠ ʠ ʭʘʨʘʢʪʝʨʝ ʘʨʤʠʨʦʚʘʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ 

ʞʠʣʢʠ, ʘ ʪʘʢʞʝ ʚ ʨʘʟʤʝʨʘʭ ʫʩʪʴʠʯʥʳʭ ʘʧʧʘʨʘʪʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ 

ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʝʪʠʦʣʷʨʥʳʭ ʧʨʠʟʥʘʢʦʚ ʯʝʨʝʰʢʦʚ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ 

ʪʦʧʦʣʷ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʧʨʠʟʥʘʢʠ ʮʝʣʝʚʦʛʦ ʩʳʨʴʷ 

(ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ), ʟʘʢʣʶʯʘʶʱʠʝʩʷ ʚ ʦʩʦʙʝʥʥʦʩʪʷʭ ʦʯʝʨʪʘʥʠʡ ʙʘʟʘʣʴʥʦʡ, 

ʤʝʜʠʘʣʴʥʦʡ ʠ ʘʧʠʢʘʣʴʥʦʡ ʯʘʩʪʝʡ ʯʝʨʝʰʢʘ, ʘʨʤʠʨʦʚʘʥʠʠ ʯʝʨʝʰʢʘ ʫʛʦʣʢʦʚʦʡ 

ʢʦʣʣʝʥʭʠʤʦʡ, ʦʩʦʙʝʥʥʦʩʪʷʭ ʵʧʠʜʝʨʤʳ, ʦʪʩʫʪʩʪʚʠʠ ʦʧʫʰʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʘʨʤʠʨʦʚʘʥʠʷ  ʩʢʣʝʨʝʥʭʠʤʦʡ ʧʨʦʚʦʜʷʱʠʭ ʧʫʯʢʦʚ ʚʦ ʚʩʝʭ ʯʘʩʪʷʭ ʯʝʨʝʰʢʘ, 

ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʜʝʣʝʥʠʷ ʥʘ ʮʝʥʪʨʘʣʴʥʫʶ ʠ ʙʦʢʦʚʳʝ ʞʠʣʢʠ ʚ ʙʘʟʘʣʴʥʦʡ ʯʘʩʪʠ 

ʯʝʨʝʰʢʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʧʨʠʟʥʘʢʠ, 

ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʧʦʯʝʢ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ ʊʦʧʦʣʴ (ʨʘʟʤʝʨ, ʦʩʦʙʝʥʥʦʩʪʠ 

ʦʢʨʘʩʢʠ ʧʦʯʝʯʥʳʭ ʯʝʰʫʡ, ʩʤʦʣʠʩʪʦʩʪʴ, ʦʧʫʰʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʩʪʨʫʢʪʫʨ) ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʠʟʥʘʢʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʪʣʠʯʘʪʴ ʧʦʯʢʠ ʨʦʜʘ Populus ʦʪ 

ʧʦʯʝʢ ʜʨʫʛʠʭ ʨʘʩʪʝʥʠʡ (ʦʩʦʙʝʥʥʦʩʪʴ ʩʦʮʚʝʪʠʷ, ʧʦʯʢʦʩʣʦʞʝʥʠʝ, 

ʣʠʩʪʦʩʣʦʞʝʥʠʝ). ʉ ʧʦʤʦʱʴʶ ʣʶʤʠʥʝʩʮʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʚʳʷʚʣʝʥʳ ʤʝʩʪʘ 

ʣʦʢʘʣʠʟʘʮʠʠ ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʧʦʯʝʢ ʪʦʧʦʣʷ 

ʯʝʨʥʦʛʦ: ʬʣʘʚʘʥʦʥʦʚ - ʧʠʥʦʩʪʨʦʙʠʥʘ (ʚ ʦʩʥʦʚʥʦʤ ʚ ʩʤʦʣʠʩʪʦʤ ʚʳʜʝʣʝʥʠʠ ʠ 
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ʢʫʪʠʢʫʣʝ ʢʨʦʶʱʠʭ ʯʝʰʫʡ) ʠ ʬʣʘʚʦʥʦʣʦʚ: ʢʝʧʬʝʨʦʣʘ, ʢʚʝʨʮʝʪʠʥʘ, ʨʫʪʠʥʘ 

(ʣʦʢʘʣʠʟʦʚʘʥʳ ʚ ʢʣʝʪʢʘʭ ʤʝʟʦʬʠʣʣʘ ʢʨʦʶʱʠʭ ʯʝʰʫʡ). 

ɺ ʭʦʜʝ ʠʟʫʯʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚʧʝʨʚʳʝ ʚʳʜʝʣʝʥʳ ʠ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʜʣʷ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
1
ʅ-ʗʄʈ-, 

13
ʉ-ʗʄʈ-, ʋʌ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʠ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʢʠʩʣʦʪʥʦʛʦ ʛʠʜʨʦʣʠʟʘ: ʨʫʪʠʥ (3-ʆ-ʨʫʪʠʥʦʟʠʜ ʢʚʝʨʮʝʪʠʥʘ), 

ʢʘʣʝʥʜʦʬʣʘʚʦʙʠʦʟʠʜ (3-ʆ-ʛʝʩʧʝʨʠʜʦʟʠʜ ʢʚʝʨʮʝʪʠʥʘ), ʬʝʨʫʣʦʚʘʷ ʢʠʩʣʦʪʘ. 

ʆʙʦʩʥʦʚʘʥʳ ʤʝʪʦʜʠʢʠ ʘʥʘʣʠʟʘ ʣʠʩʪʴʝʚ ʠ ʧʨʝʧʘʨʘʪʦʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ, 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʜʦʤʠʥʠʨʫʶʱʝʛʦ ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʛʦ 

ʚʝʱʝʩʪʚʘ - ʨʫʪʠʥʘ ʤʝʪʦʜʘʤʠ ʊʉʍ, ʋʌ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʠ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ 

ʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ. 

ʆʙʦʩʥʦʚʘʥ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʥʘ ʦʩʥʦʚʝ 

ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ - çʊʦʧʦʣʷ ʯʝʨʥʦʛʦ ʣʠʩʪʴʝʚ ʥʘʩʪʦʡʢʘè, ʘ ʪʘʢʞʝ 

ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʠʢʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʦʛʦ 

ʧʨʝʧʘʨʘʪʘ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʜʘʥʥʦʛʦ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʜʪʚʝʨʞʜʝʥʘ ʧʘʪʝʥʪʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ˉ 2695661 çʉʧʦʩʦʙ 

ʧʦʣʫʯʝʥʠʷ ʥʘʩʪʦʡʢʠ ʠʟ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ, ʦʙʣʘʜʘʶʱʝʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ 

ʦʪʥʦʰʝʥʠʠ ʰʪʘʤʤʦʚ Burkholderiaè (ʟʘʷʚʢʘ ˉ 2019112565, ʦʪ 24.04.2019 ʛ., 

ʨʝʰʝʥʠʝ ʦ ʚʳʜʘʯʝ ʧʘʪʝʥʪʘ 28.06.2019 ʛ.) ʠ ʧʘʪʝʥʪʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ˉ 2701726 çʉʧʦʩʦʙ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ ʬʜʘʚʦʥʦʠʜʦʚ ʚ 

ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦè (ʟʘʷʚʢʘ ˉ 2018142704, ʦʪ 03.12.2018ʛ., ʨʝʰʝʥʠʝ ʦ 

ʚʳʜʘʯʝ ʧʘʪʝʥʪʘ 01.10.2019 ʛ.). 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ  

ʈʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʠʢʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʤʝʪʦʜʘʤʠ ʪʦʥʢʦʩʣʦʡʥʦʡ 

ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ. ʇʨʝʜʣʦʞʝʥʥʳʡ ʢʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ 

ʤʝʪʦʜʦʤ ʊʉʍ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʉʆ ʨʫʪʠʥʘ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʧʦʜʣʠʥʥʦʩʪʴ ʣʠʩʪʴʝʚ ʧʦ ʥʘʣʠʯʠ ʁ ʜʦʤʠʥʠʨʫʶʱʝʛʦ 

ʬʣʘʚʦʥʦʠʜʘ ʜʘʥʥʦʛʦ ʩʳʨʴʷ - ʨʫʪʠʥʘ. ʂʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʩʦʜʝʨʞʘʥʠʷ 
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ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʦʙʦʩʥʦʚʘʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʨʫʪʠʥ. ʈʘʟʨʘʙʦʪʘʥʘ 

ʤʝʪʦʜʠʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʤʝʪʦʜʦʤ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ, ʟʘʢʣʶʯʘʶʱʘʷʩʷ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʜʦʤʠʥʠʨʫʶʰʝʛʦ ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʛʦ ʬʣʘʚʦʥʦʠʜʘ - 

ʨʫʪʠʥʘ. 

ʈʘʟʨʘʙʦʪʘʥʳ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ, ʚʢʣʶʯʘʷ 

ʯʠʩʣʦʚʳʝ (ʩʦʜʝʨʞʘʥʠʷ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʨʫʪʠʥ ʥʝ ʤʝʥʝʝ 

2,0%). ʈʘʟʨʘʙʦʪʘʥ ʧʨʦʝʢʪ ʬʘʨʤʘʢʦʧʝʡʥʦʡ ʩʪʘʪʴʠ ʥʘ ʥʦʚʳʡ ʚʠʜ 

ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ - çʊʦʧʦʣʷ ʯʝʨʥʦʛʦ ʣʠʩʪʴʷè.  

ʆʙʦʩʥʦʚʘʥʦ ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʦʛʦ ʚʠʜʘ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʩʳʨʴʷ çʊʦʧʦʣʷ ʯʝʨʥʦʛʦ ʣʠʩʪʴʷè ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʘʢʪʠʢʝ. 

ʈʘʟʨʘʙʦʪʘʥ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ çʊʦʧʦʣʷ 

ʯʝʨʥʦʛʦ ʣʠʩʪʴʝʚ ʥʘʩʪʦʡʢʘè. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʨʘʢʪʠʢʝ ʥʘʩʪʦʡʢʘ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʥʘ 70% ʵʪʠʣʦʚʦʤ ʩʧʠʨʪʝ. 

ʆʧʨʝʜʝʣʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʜʘʥʥʦʛʦ ʃʈʇ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʜʝʨʞʘʥʠʝ 

ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʨʫʪʠʥ. 

ɺʳʷʚʣʝʥʦ ʥʘʣʠʯʠʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʦʪʥʦʰʝʥʠʠ 

ʰʪʘʤʤʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʧʘʮʠʝʥʪʦʚ ʩ ʤʫʢʦʚʠʩʮʠʜʦʟʦʤ, ʜʣʷ ʵʢʩʪʨʘʢʮʠʦʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʧʦʯʝʢ, ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ. ʆʧʨʝʜʝʣʝʥʦ, 

ʯʪʦ ʥʘʩʪʦʡʢʫ ʥʘ ʦʩʥʦʚʝ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ III  ʢʣʘʩʩʫ 

ʪʦʢʩʠʯʥʦʩʪʠ (ɻʆʉʊ 12.1.007-76). 

ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʥʘʫʯʥʦʤ ʠ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʚ ʌɻɹʆʋ ɺʆ 

ʉʘʤɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ: ʥʘ ʢʘʬʝʜʨʝ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ, 

ʢʘʬʝʜʨʝ ʬʘʨʤʘʢʦʛʥʦʟʠʠ ʩ ʙʦʪʘʥʠʢʦʡ ʠ ʦʩʥʦʚʘʤʠ ʬʠʪʦʪʝʨʘʧʠʠ, ʢʘʬʝʜʨʝ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʵʢʦʥʦʤʠʢʠ ʬʘʨʤʘʮʠʠ, ʢʘʬʝʜʨʝ ʭʠʤʠʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ 

ʬʘʢʫʣʴʪʝʪʘ, ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʧʨʦʮʝʩʩʝ ʥʘ ɿɸʆ çʉʘʤʘʨʘʣʝʢʪʨʘʚʳè ʠ ʆʆʆ 

çʉʘʤʘʨʩʢʘʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ ʬʘʙʨʠʢʘè, ʚ ʨʘʙʦʯʝʤ ʧʨʦʮʝʩʩʝ ʚ ɻɹʋɿ çʎʝʥʪʨ 

ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠè. 
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ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʄʝʪʦʜʦʣʦʛʠʷ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʫʛʣʫʙʣʝʥʥʦʤ 

ʠʟʫʯʝʥʠʠ ʠ ʩʠʩʪʝʤʥʦʤ ʦʙʦʙʱʝʥʠʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚ ʦʙʣʘʩʪʠ 

ʬʘʨʤʘʢʦʛʥʦʩʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʠʜʦʚ ʨʦʜʘ ʊʦʧʦʣʴ, ʦʮʝʥʢʠ 

ʘʢʪʫʘʣʴʥʦʩʪʠ ʨʘʙʦʪʳ ʠ ʩʪʝʧʝʥʠ ʨʘʟʨʘʙʦʪʢʠ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉ ʫʯʝʪʦʤ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʠ ʟʘʜʘʯ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʧʣʘʥ ʚʳʧʦʣʥʝʥʠʷ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʦʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ. 

ʆʙʲʝʢʪʘʤʠ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʩʳʨʴʷ 

ʨʘʩʪʝʥʠʡ ʨʦʜʘ ʊʦʧʦʣʴ, ʩʦʙʨʘʥʥʳʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ 

ʚʦʜʥʦ-ʩʧʠʨʪʦʚʳʝ ʠʟʚʣʝʯʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʩʳʨʴʷ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ 

ʪʦʧʦʣʷ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʦʡ ʠ 

ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ, ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ (ʊʉʍ), ʋʌ-

ʩʧʝʢʪʨʦʩʢʦʧʠʠ, ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ, ʗʄʈ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ, ʢʦʣʦʥʦʯʥʦʡ 

ʭʨʦʤʘʪʦʛʨʘʬʠʠ, ɺʕɾʍ, ʧʨʦʙʠʨʦʯʥʳʭ ʨʝʘʢʮʠʡ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ. ʄʘʪʝʤʘʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʌ ʈʌ XIV  ʠʟʜʘʥʠʷ. 

ʉʚʷʟʴ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʣʘʥʘʤʠ ʥʘʫʯʥʳʭ ʨʘʙʦʪ. 

ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʷʣʘʩʴ ʩʦʛʣʘʩʥʦ ʪʝʤʘʪʠʯʝʩʢʦʤʫ ʧʣʘʥʫ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʌɻɹʆʋ ɺʆ ʉʘʤɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ 

(ˉ ɻʦʩ. ʨʝʛʠʩʪʨʘʮʠʠ 115042810034 ʜʦ 14.05.2019, ʥʘʠʤʝʥʦʚʘʥʠʝ ʅʀʆʂʈ - 

çʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ 

ʧʨʠʨʦʜʥʦʛʦ ʠ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷè; ʩ 14.05.2019 ˉ ɻʦʩ. 

ʨʝʛʠʩʪʨʘʮʠʠ ɸɸɸɸ-ɸ19-119051490148-7, ʥʘʠʤʝʥʦʚʘʥʠʝ ʅʀʆʂʈ ï çʍʠʤʠʢʦ-

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʝ, ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ, ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ, ʘʥʘʣʠʟʫ ʠ 

ʧʨʠʤʝʥʝʥʠʶ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʩʫʙʩʪʘʥʮʠʡ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚè). 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ. 

1. ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʤʦʨʬʦʣʦʛʦ-ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ, ʧʝʪʠʦʣʷʨʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠ 

ʧʦʯʝʢ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʨʦʜʘ ʊʦʧʦʣʴ. 
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2. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ 

ʯʝʨʥʦʛʦ, ʚʢʣʶʯʘʷ ʚʳʜʝʣʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʠʭ ʩʪʨʫʢʪʫʨʥʳʡ 

ʘʥʘʣʠʟ. 

3. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʘʥʘʣʠʟʘ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʤʝʪʦʜʦʤ ʊʉʍ ʠ ʋʌ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ. 

4. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ (ʤʝʪʦʜ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ) ʠ ʨʫʪʠʥʘ ʤʝʪʦʜʦʤ ɺʕɾʍ ʚ ʣʠʩʪʴʷʭ 

ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ. 

5. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʩʧʦʩʦʙʘ ʧʦʣʫʯʝʥʠʷ ʃʈʇ 

çʊʦʧʦʣʷ ʯʝʨʥʦʛʦ ʣʠʩʪʴʝʚ ʥʘʩʪʦʡʢʘè. 

6. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʃʈʇ çʊʦʧʦʣʷ ʯʝʨʥʦʛʦ ʣʠʩʪʴʝʚ ʥʘʩʪʦʡʢʘè. 

7. ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʥʪʠʤʠʢʨʦʙʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʥʘʩʪʦʝʢ ʥʘ ʦʩʥʦʚʝ ʧʦʯʝʢ, ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ. 

8. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʘ ʌʉ çʊʦʧʦʣʷ 

ʯʝʨʥʦʛʦ ʣʠʩʪʴʷè. 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ 

ʧʦʜʪʚʝʨʞʜʝʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʦʡ ʠ ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ, ʢʦʣʦʥʦʯʥʦʡ 

ʭʨʦʤʘʪʦʛʨʘʬʠʠ, ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ, ʋʌ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ, ʤʘʩʩ-

ʩʧʝʢʪʨʦʤʝʪʨʠʠ, ʗʄʈ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ, ɺʕɾʍ, ʭʠʤʠʯʝʩʢʠʭ, 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ.  

ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ. ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʜʦʣʦʞʝʥʳ ʠ 

ʦʙʩʫʞʜʝʥʳ ʥʘ ʦʙʣʘʩʪʥʳʭ, ʚʩʝʨʦʩʩʠʡʩʢʠʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ: 

ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʭ çɸʩʧʠʨʘʥʪʩʢʠʝ ʯʪʝʥʠʷè (ʛ. ʉʘʤʘʨʘ, 2017; 2018; 2019 ʛʛ.); ʥʘ 

II , III  ʠ IV ʄʝʞʚʫʟʦʚʩʢʠʭ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ 

çʌʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ ʙʦʪʘʥʠʢʘ: ʩʦʚʨʝʤʝʥʥʦʩʪʴ ʠ ʧʝʨʩʧʝʢʪʠʚʳè (ʛ. ʉʘʤʘʨʘ, 

2017, 2018, 2019 ʛʛ.); ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ "ʇʝʨʩʧʝʢʪʠʚʳ 

ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʝʥʠʝʚʝʜʝʥʠʷ" (ʛ. ʄʦʩʢʚʘ çɺʀʃɸʈè, 2018 ʛ.); ʥʘ II 
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ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩʪʫʜʝʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʥʘʫʯʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʢʣʘʩʪʝʨʘ çʅʠʞʥʝʚʦʣʞʩʢʠʡè "ʌʠʟʠʢʘ ʠ 

ʤʝʜʠʮʠʥʘ: ʩʦʟʜʘʚʘʷ ʙʫʜʫʱʝʝ" (ʛ. ʉʘʤʘʨʘ, 2018 ʛ.); ʥʘ II  ʠ IV ʄʝʞʚʫʟʦʚʩʢʠʭ 

ʩʪʫʜʝʥʯʝʩʢʠʭ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ 

ʬʘʨʤʘʢʦʛʥʦʟʠʠè (ʛ. ʉʘʤʘʨʘ, 2017; 2019 ʛʛ.), ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, 

ʧʦʩʚʷʱʝʥʥʦʡ 60-ʣʝʪʠʶ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʫʯʨʝʞʜʝʥʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷ çɺʠʪʝʙʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʦʨʜʝʥʘ ɼʨʫʞʙʳ ʥʘʨʦʜʦʚ 

ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè çʉʦʚʨʝʤʝʥʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ 

ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠè (ʛ. ɺʠʪʝʙʩʢ, 2019 ʛ.). 

ʇʫʙʣʠʢʘʮʠʠ. ʇʦ ʪʝʤʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʫʙʣʠʢʦʚʘʥ r 24 ʧʝʯʘʪʥʳʝ 

ʨʘʙʦʪ,r ʠʟ ʥʠʭ 6 ʩʪʘʪʝʡ ʚ ʞʫʨʥʘʣʘʭ, ʨʝʮʝʥʟʠʨʫʝʤʳʭ ɺɸʂ ʧʨʠ ʄʠʥʠʩʪʝʨʩʪʚʝ 

ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ; ʧʦʣʫʯʝʥ r 2 ʧʘʪʝʥʪʘ 

ʈʌ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ. 

ɺʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ 

ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʥʘʫʯʥʦʤ ʠ 

ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʚ ʌɻɹʆʋ ɺʆ ʉʘʤɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ: ʥʘ ʢʘʬʝʜʨʝ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʢʘʬʝʜʨʝ ʬʘʨʤʘʢʦʛʥʦʟʠʠ ʩ ʙʦʪʘʥʠʢʦʡ ʠ 

ʦʩʥʦʚʘʤʠ ʬʠʪʦʪʝʨʘʧʠʠ, ʢʘʬʝʜʨʝ ʫʧʨʘʚʣʝʥʠʷ ʠ ʵʢʦʥʦʤʠʢʠ ʬʘʨʤʘʮʠʠ, ʢʘʬʝʜʨʝ 

ʭʠʤʠʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʧʨʦʮʝʩʩʝ ʥʘ ɿɸʆ 

çʉʘʤʘʨʘʣʝʢʪʨʘʚʳè, ʆʆʆ çʉʘʤʘʨʩʢʘʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ ʬʘʙʨʠʢʘè, ʚ ʨʘʙʦʯʝʤ 

ʧʨʦʮʝʩʩʝ ʚ ɻɹʋɿ çʎʝʥʪʨ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ 

ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠè. 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ. ɺʩʝ ʦʧʠʩʘʥʥʳʝ ʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʫʯʝʥʳ ʘʚʪʦʨʦʤ. ɸʚʪʦʨʦʤ ʠʩʩʣʝʜʦʚʘʥʘ 

ʧʝʪʠʦʣʷʨʥʘʷ ʘʥʘʪʦʤʠʷ ʠ ʛʠʩʪʦʣʦʛʠʷ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ ʣʠʩʪʴʝʚ ʥʝʢʦʪʦʨʳʭ 

ʚʠʜʦʚ ʪʦʧʦʣʝʡ, ʚʳʷʚʣʝʥʳ ʭʘʨʘʢʪʝʨʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʣʠʩʪʴʝʚ 

ʜʘʥʥʳʭ ʨʘʩʪʝʥʠʡ.  

ʇʨʦʚʝʜʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʬʠʪʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʣʠʩʪʴʝʚ 

ʬʘʨʤʘʢʦʧʝʡʥʳʭ ʚʠʜʦʚ ʨʦʜʘ ʊʦʧʦʣʴ, ʠʟ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʚʳʜʝʣʝʥʳ ʠ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ 3 ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʷ (ʨʫʪʠʥ, 
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ʢʘʣʝʥʜʦʬʣʘʚʦʙʠʦʟʠʜ, ʬʝʨʫʣʦʚʘʷ ʢʠʩʣʦʪʘ), ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʦʙʦʩʥʦʚʘʥʳ 

ʤʝʪʦʜʠʢʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʠʢʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ (ʤʝʪʦʜ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ) ʠ ʨʫʪʠʥʘ ʤʝʪʦʜʦʤ ɺʕɾʍ ʚ ʜʘʥʥʦʤ 

ʣʝʢʘʨʩʪʚʝʥʥʦʤ ʨʘʩʪʠʪʝʣʴʥʦʤ ʩʳʨʴʝ. ɼʣʷ ʮʝʣʝʡ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ 

ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʤʝʪʦʜʳ ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ, ʋʌ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʠ 

ɺʕɾʍ-ʘʥʘʣʠʟ. ʀʟʫʯʝʥʘ ʘʥʪʠʤʠʢʨʦʙʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʘʩʪʦʡʢʠ ʠ ʥʘʩʪʦʷ ʥʘ 

ʦʩʥʦʚʝ ʣʠʩʪʴʝʚ, ʥʘʩʪʦʝʢ ʠʟ ʧʦʯʝʢ ʠ ʧʦʙʝʛʦʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʚ ʦʪʥʦʰʝʥʠʠ 

ʢʣʠʥʠʯʝʩʢʠʭ ʰʪʘʤʤʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʧʘʮʠʝʥʪʦʚ ʩ ʤʫʢʦʚʠʩʮʠʜʦʟʦʤ, ʠ 

ʦʩʪʨʘʷ ʪʦʢʩʠʯʥʦʩʪʴ ʥʘʩʪʦʡʢʠ ʥʘ ʦʩʥʦʚʝ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ. ʈʘʟʨʘʙʦʪʘʥ 

ʧʨʦʝʢʪ ʬʘʨʤʘʢʦʧʝʡʥʦʡ ʩʪʘʪʴʠ ʥʘ ʥʦʚʳʡ ʚʠʜ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʩʳʨʴʷ - çʊʦʧʦʣʷ ʯʝʨʥʦʛʦ ʣʠʩʪʴʷè. 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʜʠʩʩʝʨʪʘʮʠʠ ʧʘʩʧʦʨʪʫ ʥʘʫʯʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʦʧʠʩʘʥʥʳʝ ʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʘʩʧʦʨʪʫ ʥʘʫʯʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 14.04.02 - 

çʌʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ ʭʠʤʠʷ, ʬʘʨʤʘʢʦʛʥʦʟʠʷè (ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʝ ʥʘʫʢʠ) ʧʦ 

ʧʫʥʢʪʘʤ: 2 ï çʌʦʨʤʫʣʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʧʨʠʥʮʠʧʦʚ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʠ 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʥʦʨʤʘʪʠʚʦʚ ʢʘʯʝʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʪʝʨʘʧʝʚʪʠʯʝʩʢʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚè; 3 ï çʈʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ, 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ, ʫʥʠʬʠʢʘʮʠʷ ʠ ʚʘʣʠʜʘʮʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ 

ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʵʪʘʧʘʭ ʠʭ ʨʘʟʨʘʙʦʪʢʠ, 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷè; 5 ï çʀʟʫʯʝʥʠʝ ʚʦʧʨʦʩʦʚ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʩ ʫʯʝʪʦʤ 

ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʥʘʢʦʧʣʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ 

ʚ ʩʳʨʴʝè; 6 ï çʀʟʫʯʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʩʳʨʴʷ, ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʪʨʦʝʥʠʷ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʧʨʠʨʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, 

ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʚʳʜʝʣʝʥʠʷ, ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʠ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ 

ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤ ʥʘ ʝʛʦ ʦʩʥʦʚʝè. 
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ʆʙʲʝʤ ʠ ʩʪʨʫʢʪʫʨʘ ʨʘʙʦʪʳ. ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʦʧʠʩʘʥʘ ʥʘ 209 

ʩʪʨʘʥʠʮʘʭ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ, ʜʘʥʥʳʝ ʠʟʣʦʞʝʥʳ ʚ ʬʦʨʤʝ 25 ʪʘʙʣʠʮ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 63 ʨʠʩʫʥʢʘʭ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʚʝʜʝʥʠʝ, 

ʣʠʪʝʨʘʪʫʨʥʳʡ ʦʙʟʦʨ, ʦʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, 4 ʛʣʘʚ,r 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʚʦʜʳ ʠ ʟʘʢʣʶʯʝʥʠʝ, ʩʧʠʩʦʢ 

ʣʠʪʝʨʘʪʫʨʳ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ 165 ʠʩʪʦʯʥʠʢʦʚ, 23 ʠʟ ʢʦʪʦʨʳʭ - ʥʘ 

ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ, ʘ ʪʘʢʞʝ ʧʨʠʣʦʞʝʥʠʷ.  

ɺʦ ʚʚʝʜʝʥʠʠ ʦʧʠʩʘʥʳ ʘʢʪʫʘʣʴʥʦʩʪʴ, ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʥʘʫʯʥʘʷ ʥʦʚʠʟʥʘ, ʩʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ ʠ  ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ, 

ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ, ʩʚʝʜʝʥʠʷ ʦ ʧʫʙʣʠʢʘʮʠʷʭ ʠ 

ʘʧʨʦʙʘʮʠʠ ʨʘʙʦʪʳ. 

ɻʣʘʚʘ 1 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʠʥʦʩʪʨʘʥʥʳʭ ʘʚʪʦʨʦʚ ʚ ʦʙʣʘʩʪʠ ʬʘʨʤʘʢʦʛʥʦʩʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʨʦʜʘ ʊʦʧʦʣʴ (Populus L.). ɺ ʛʣʘʚʝ ʧʦʜʨʦʙʥʦ 

ʦʧʠʩʘʥʳ ʜʘʥʥʳʝ, ʢʘʩʘʶʱʠʝʩʷ ʘʨʝʘʣʘ ʚʠʜʦʚ ʨʦʜʘ ʊʦʧʦʣʴ, ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ, ʤʝʪʦʜʠʢ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʳʨʴʷ ʥʝʢʦʪʦʨʳʭ 

ʚʠʜʦʚ ʨʦʜʘ ʊʦʧʦʣʴ (Populus L.). ʂʨʦʤʝ ʪʦʛʦ, ʚ ʜʘʥʥʦʡ ʛʣʘʚʝ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʠʤʝʥʝʥʠʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ ʊʦʧʦʣʴ ʚ ʦʬʠʮʠʘʣʴʥʦʡ ʠ 

ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ ʈʦʩʩʠʠ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥ. 

ɻʣʘʚʘ 2 ʩʦʜʝʨʞʠʪ ʦʧʠʩʘʥʠʝ ʦʙʲʝʢʪʦʚ ʠ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ɻʣʘʚʘ 3 ʧʦʩʚʷʱʝʥʘ ʨʝʟʫʣʴʪʘʪʘʤ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʤʦʨʬʦʣʦʛʦ-

ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʳʨʴʷ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʨʦʜʘ ʊʦʧʦʣʴ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʠ ʧʝʪʠʦʣʷʨʥʦʡ 

ʘʥʘʪʦʤʠʠ.  

ɺ ʛʣʘʚʝ 4 ʦʧʠʩʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʬʠʪʦʭʠʤʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʠʩʪʴʝʚ ʬʘʨʤʘʢʦʧʝʡʥʳʭ ʚʠʜʦʚ ʪʦʧʦʣʝʡ, ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʚʳʜʝʣʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠʟ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ, ʜʘʥʥʳʝ 

ʧʦ ʠʟʫʯʝʥʠʶ ʠʭ ʭʠʤʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ  

ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʬʠʪʦʭʠʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʘ  ʧʦʯʝʢ, ʧʦʙʝʛʦʚ ʠ 

ʢʦʨʳ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʪʦʧʦʣʷ ʩ ʮʝʣʴʶ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʤʧʣʝʢʩʥʦʛʦ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʘʢʪʠʢʝ ʠ ʨʘʩʰʠʨʝʥʠʷ ʩʳʨʴʝʚʦʡ 

ʙʘʟʳ ʟʘ ʩʯʝʪ ʥʝʬʘʨʤʘʢʦʧʝʡʥʳʭ ʚʠʜʦʚ ʨʦʜʘ ʊʦʧʦʣʴ. 

ɻʣʘʚʘ 5 ʧʦʩʚʷʱʝʥʘ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʤʝʪʦʜʠʢʘʤ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ, ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʠʶ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʜʘʥʥʦʛʦ ʩʳʨʴʷ. 

ɻʣʘʚʘ 6 ʚʢʣʶʯʘʝʪ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʥʘʩʪʦʡʢʠ ʠ ʥʘʩʪʦʷ ʥʘ ʦʩʥʦʚʝ ʣʠʩʪʴʝʚ, ʥʘʩʪʦʝʢ ʠʟ ʧʦʯʝʢ ʠ ʧʦʙʝʛʦʚ 

ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʚ ʦʪʥʦʰʝʥʠʠ ʢʣʠʥʠʯʝʩʢʠʭ ʰʪʘʤʤʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʦʪ 

ʧʘʮʠʝʥʪʦʚ ʩ ʤʫʢʦʚʠʩʮʠʜʦʟʦʤ, ʘ ʪʘʢʞʝ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʥʘʩʪʦʡʢʠ ʥʘ 

ʦʩʥʦʚʝ ʩʳʨʴʷ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ.  

ɼʠʩʩʝʨʪʘʮʠʷ ʟʘʚʝʨʰʘʝʪʩʷ ʟʘʢʣʶʯʝʥʠʝʤ, ʚʳʚʦʜʘʤʠ, ʧʨʘʢʪʠʯʝʩʢʠʤʠ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ, ʩʧʠʩʢʦʤ ʣʠʪʝʨʘʪʫʨʳ ʠ ʧʨʠʣʦʞʝʥʠʷʤʠ. 

ɺ ʧʨʠʣʦʞʝʥʠʷʭ ʢ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʢʪʳ ʚʥʝʜʨʝʥʠʷ, ʧʘʪʝʥʪ ʈʌ  

ˉ 2695661 çʉʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʥʘʩʪʦʡʢʠ ʠʟ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ, 

ʦʙʣʘʜʘʶʱʝʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʦʪʥʦʰʝʥʠʠ ʰʪʘʤʤʦʚ Burkholderiaè ʠ ʧʘʪʝʥʪ ʈʌ 

ˉ 2701726 çʉʧʦʩʦʙ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ 

ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦè, ʧʨʦʝʢʪ ʬʘʨʤʘʢʦʧʝʡʥʦʡ ʩʪʘʪʴʠ ʥʘ ʥʦʚʳʡ ʚʠʜ 

ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ çʊʦʧʦʣʷ ʯʝʨʥʦʛʦ ʣʠʩʪʴʷè. 
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ɻʃɸɺɸ 1. ʇʈɽɼʉʊɸɺʀʊɽʃʀ ʈʆɼɸ POPULUS ʂɸʂ 

ʇɽʈʉʇɽʂʊʀɺʅʓɽ ʀʉʊʆʏʅʀʂʀ ʃɽʂɸʈʉʊɺɽʅʅʓʍ 

ʈɸʉʊʀʊɽʃʔʅʓʍ ʇʈɽʇɸʈɸʊʆɺ (ʆɹɿʆʈ ʃʀʊɽʈɸʊʋʈʓ) 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʩʨʝʜʥʝʡ ʧʦʣʦʩʝ ʈʦʩʩʠʠ ʧʨʦʠʟʨʘʩʪʘʝʪ ʦʢʦʣʦ 20 ʚʠʜʦʚ 

ʨʦʜʘ ʊʦʧʦʣʴ (Populus L.) [40, 174]. ʉʦʚʨʝʤʝʥʥʘʷ ɻʦʩʫʜʘʨʩʪʚʝʥʥʘ ̫

ʌʘʨʤʘʢʦʧʝ ̫ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ XIV  ʠʟʜʘʥʠʷ ʚʢʣʶʯʘʝʪ ʩʪʘʪʴʶ çʊʦʧʦʣʷ 

ʧʦʯʢʠè (ʌʉ.2.5.0042.15), ʧʨʠʯʝʤ ʬʘʨʤʘʢʦʧʝʡʥʳʤʠ ʚʠʜʘʤʠ ʷʚʣʷʶʪʩʷ ʪʦʧʦʣʴ 

ʯʝʨʥʳʡ Populus nigra L., ʪʦʧʦʣʴ ʙʘʣʴʟʘʤʠʯʝʩʢʠʡ Populus balsamifera L., 

ʪʦʧʦʣʴ ʢʘʥʘʜʩʢʠʡ Populus deltoides Marsh., ʪʦʧʦʣʴ ʜʫʰʠʩʪʳʡ Populus 

suaveolens Fisch. ʠ ʪʦʧʦʣʴ ʣʘʚʨʦʣʠʩʪʥʳʡ Populus laurifolia Ledʝb. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟ ʧʦʯʝʢ ʪʦʧʦʣʷ ʧʦʣʫʯʘʶʪ ʥʘʩʪʦʡʢʠ ʠ ʤʘʟʠ, ʢʦʪʦʨʳʝ 

ʧʨʠʤʝʥʷʶʪ ʢʘʢ ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʳʝ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ, 

ʘʥʪʠʩʝʧʪʠʯʝʩʢʠʝ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʝ ʠ ʨʘʥʦʟʘʞʠʚʣʷʶʱʠʝ ʩʨʝʜʩʪʚʘ ʧʨʠ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ ʛʥʦʡʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʦʨʘʞʝʥʠʷʭ ʢʦʞʠ ʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ 

[7, 11, 20, 40, 44, 53, 54, 62, 64, 78, 92, 100, 101, 102, 103, 109]. ɿʘ ʨʫʙʝʞʦʤ 

ʧʦʯʢʠ ʠ ʢʦʨʘ ʪʦʧʦʣʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ, ʦʙʣʘʜʘʶʱʠʝ 

ʧʨʦʪʠʚʦʨʝʚʤʘʪʠʯʝʩʢʠʤ, ʨʘʥʦʟʘʞʠʚʣʷʶʱʠʤ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤ, 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʜʝʡʩʪʚʠʝʤ [143, 145, 148, 155, 

156, 157, 158, 161, 162].  

ɺʚʠʜʫ ʙʦʣʴʰʦʛʦ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ ʊʦʧʦʣʴ 

ʥʘʫʯʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʬʘʨʤʘʢʦʧʝʡʥʳʝ ʚʠʜʳ, ʥʦ ʠ ʰʠʨʦʢʦ 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʥʘʨʦʜʥʦʡ 

ʤʝʜʠʮʠʥʝ. ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 

(ɹɸʉ) ʥʘʨʷʜʫ ʩ ʧʦʯʢʘʤʠ ʤʦʛʫʪ ʙʳʪʴ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʩʳʨʴʷ ʨʘʩʪʝʥʠʡ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ: ʣʠʩʪʴʷ, ʧʦʙʝʛʠ ʠ ʢʦʨʳ.  ʅʘ ʥʘʰ ʚʟʛʣʷʜ, 

ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʚʠʜʘʤʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʬʘʨʤʘʢʦʧʝʡʥʳʝ, ʥʦ ʠ ʪʦʧʦʣʴ ʙʝʣʳʡ, ʪʦʧʦʣʴ ʜʨʦʞʘʱʠʡ, ʪʦʧʦʣʴ ʠʪʘʣʴʷʥʩʢʠʡ, 

ʪʦʧʦʣʴ ʢʨʘʩʥʦʥʝʨʚʥʳʡ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚ ʈʦʩʩʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʉʘʤʘʨʩʢʦʡ 

ʦʙʣʘʩʪʠ.  
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1.1. ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʦʜʘ ʊʦʧʦʣʴ Populus L. 

ɺʠʜʳ ʪʦʧʦʣʷ ï ʙʳʩʪʨʦ ʨʘʩʪʫʱʠʝ, ʣʠʩʪʦʧʘʜʥʳʝ, ʚʝʪʨʦʦʧʳʣʷʝʤʳʝ 

ʜʝʨʝʚʴʷ, ʚʳʩʦʪʦʡ 40-45 ʤ (ʠʥʦʛʜʘ ʜʦ 60 ʤ) ʠ ʜʠʘʤʝʪʨʦʤ ʩʪʚʦʣʘ ʙʦʣʝʝ 1 ʤʝʪʨʘ 

[6, 64, 87, 117, 118, 132]. ʂʦʨʘ ʩʪʚʦʣʘ ʪʨʝʱʠʥʦʚʘʪʘʷ, ʙʫʨʦʚʘʪʦ-ʩʝʨʘʷ ʠʣʠ 

ʪʸʤʥʦ-ʩʝʨʘʷ, ʫ ʚʝʪʚʝʡ - ʛʣʘʜʢʘʷ, ʩʝʨʘʷ ʠʣʠ ʦʣʠʚʢʦʚʦ-ʩʝʨʘʷ. ʂʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ 

ʫ ʪʦʧʦʣʝʡ ʩʠʣʴʥʘʷ, ʥʦ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʧʦʚʝʨʭʥʦʩʪʥʘʷ. ʂʨʦʥʘ ʰʘʪʨʦʚʠʜʥʘʷ, 

ʷʡʮʝʚʠʜʥʘʷ, ʷʡʮʝʚʠʜʥʦ-ʧʠʨʘʤʠʜʘʣʴʥʘʷ ʠʣʠ ʧʠʨʘʤʠʜʘʣʴʥʘʷ; ʚʝʪʚʠ ʩ 

ʢʦʥʝʯʥʳʤʠ ʠ ʙʦʢʦʚʳʤʠ ʧʦʯʢʘʤʠ, ʟʘʱʠʱʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʯʘʰʝʯʢʘʤʠ ʠ 

ʯʘʩʪʦ ʚʳʜʝʣʷʶʪ ʦʙʠʣʴʥʫʶ ʩʤʦʣʫ. ʃʠʩʪʴʷ ʯʝʨʝʰʢʦʚʳʝ, ʦʯʝʨʸʜʥʳʝ, ʛʦʣʳʝ ʠʣʠ 

ʦʧʫʰʝʥʥʳʝ, ʦʪ ʣʘʥʮʝʪʥʳʭ ʜʦ ʰʠʨʦʢʦʷʡʮʝʚʠʜʥʳʭ, ʬʦʨʤʘ ʣʠʩʪʘ ʟʘʚʠʩʠʪ 

ʦʪ ʧʦʙʝʛʘ, ʥʘ ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʪʩʷ, ʠ ʦʪ ʧʦʣʦʞʝʥʠʷ ʥʘ ʵʪʦʤ ʧʦʙʝʛʝ. 

ʈʘʩʪʝʥʠʝ ʜʚʫʜʦʤʥʦʝ, ʠʥʦʛʜʘ ʦʜʥʦʜʦʤʥʦʝ, ʮʚʝʪʸʪ ʜʦ ʧʦʷʚʣʝʥʠʷ ʣʠʩʪʴʝʚ ʠʣʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʥʠʤʠ; ʩʧʦʩʦʙʥʦʩʪʴ ʧʣʦʜʦʥʦʩʠʪʴ ʥʘʩʪʫʧʘʝʪ ʚ 10-12 ʣʝʪ [6, 64, 

87, 117, 118, 132]. 

ʉʦʮʚʝʪʠʷ ʪʦʧʦʣʷ - ʩʝʨʸʞʢʠ (ʢʦʣʦʩʦʚʠʜʥʳʝ ʢʠʩʪʠ) ʦʧʘʜʘʶʪ ʧʦ 

ʦʪʮʚʝʪʘʥʠʶ ʠʣʠ ʚʳʧʘʜʝʥʠʶ ʩʝʤʷʥ [6, 64, 87, 110, 129, 130, 132]. ʂʘʞʜʳʡ 

ʮʚʝʪʦʢ ʚ ʩʝʨʸʞʢʝ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʧʘʟʫʭʝ ʧʘʣʴʯʘʪʦ-ʨʘʩʩʝʯʸʥʥʦʛʦ ʧʨʠʮʚʝʪʥʠʢʘ; 

ʚʳʰʝ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʠʪʩʷ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʜʠʩʢ, ʙʣʶʜʮʝʚʠʜʥʳʡ ʠʣʠ 

ʙʦʢʘʣʦʚʠʜʥʳʡ ʚ ʧʝʩʪʠʯʥʦʤ ʠ ʧʣʘʩʪʠʥʯʘʪʳʡ ʚ ʪʳʯʠʥʦʯʥʦʤ ʮʚʝʪʢʘʭ. ɿʘʚʷʟʴ 

ʦʜʠʥʦʯʥʘʷ, ʩ 2-4 ʩʠʜʷʯʠʤʠ ʣʦʧʘʩʪʥʳʤʠ ʨʳʣʴʮʘʤʠ [6, 64, 87, 110, 129, 130, 

132]. 

ʊʳʯʠʥʦʢ ʫ ʪʦʧʦʣʷ ʦʪ 3 ʜʦ 60, ʩ ʢʦʨʦʪʢʦʡ ʥʠʪʴʶ ʠ 

ʜʚʫʛʥʝʟʜʥʳʤ ʧʳʣʴʥʠʢʦʤ. ʆʯʝʥʴ ʨʝʜʢʦ ʧʦʧʘʜʘʶʪʩʷ ʦʙʦʝʧʦʣʳʝ ʮʚʝʪʢʠ [6, 64, 

87, 110, 129, 130, 132]. ʇʣʦʜ ð ʢʦʨʦʙʦʯʢʘ, ʨʘʩʢʨʳʚʘʶʱʘʷʩʷ 2-4 

ʩʪʚʦʨʢʘʤʠ. ʉʝʤʝʥʘ ʤʝʣʢʠʝ, ʧʨʦʜʦʣʛʦʚʘʪʳʝ ʠʣʠ ʧʨʦʜʦʣʛʦʚʘʪʦ-ʷʡʮʝʚʠʜʥʳʝ, 

ʯʸʨʥʳʝ ʠʣʠ ʯʸʨʥʦ-ʙʫʨʳʝ, ʜʣʠʥʦʡ 1ð3 ʤʤ, ʧʨʠ ʦʩʥʦʚʘʥʠʠ ʠʤʝʶʪ ʧʫʯʦʢ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʪʦʥʢʠʭ ʰʝʣʢʦʚʠʩʪʳʭ ʚʦʣʦʩʢʦʚ (çʪʦʧʦʣʠʥʳʡ ʧʫʭè) [6, 64, 87, 

110, 129, 130, 132].  
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1.1.1. ʊʘʢʩʦʥʦʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʨʦʜʝ Populus L. ʚʳʜʝʣʷʶʪ 

ʪʨʠ ʧʦʜʨʦʜʘ: ʧʦʜʨʦʜ ʊʫʨʘʥʛʘ - Turanga Bge. ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʷʚʣʷʶʪʩʷ 

ʪʦʧʦʣʴ ʝʬʨʘʪʩʢʠʡ Populus Euphraticae, ʪʦʧʦʣʴ ʩʠʟʦʣʠʩʪʥʳʡ Populus Pruinosa 

[87, 112, 117]; ʧʦʜʨʦʜ ʃʝʡʢʘ - Leuce Duby, ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʷʚʣʷʶʪʩʷ ʪʦʧʦʣʴ 

ɹʦʣʣʝ (ʩʘʤʘʨʢʘʥʜʩʢʠʡ) Populus Bolleana Lauche., ʪʦʧʦʣʴ ʩʝʨʝʙʨʠʩʪʳʡ (ʪʦʧʦʣʴ 

ʙʝʣʳʡ) Populus alba L., ʪ. ʜʨʦʞʘʱʠʡ (ʠʣʠ ʦʩʠʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ) Populus 

tremula L. ʠ ʜʨ. [87, 112, 117] ʠ ʧʦʜʨʦʜ ʅʘʩʪʦʷʱʠʝ ʪʦʧʦʣʷ - Eupopulus Dode, 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ - ʪ. ʯʝʨʥʳʡ (ʠʣʠ ʦʩʦʢʦʨʴ) Populus nigra L., ʪʦʧʦʣʴ 

ʧʠʨʘʤʠʜʘʣʴʥʳʡ (ʠʣʠ ʪ. ʠʪʘʣʴʷʥʩʢʠʡ P. italica Moech) Populus pyramidalis 

Rozier, ʪʦʧʦʣʴ ʢʘʥʘʜʩʢʠʡ ʠʣʠ ʪ. ʜʝʣʴʪʦʚʠʜʥʳʡ (P. deltoides Marshall) Populus 

canadensis Moech ʠ ʜʨ. [87, 112, 117]. 

 

1.1.2. ɸʨʝʘʣʳ ʦʙʠʪʘʥʠʷ ʠ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʆʙʳʯʥʳʤ ʤʝʩʪʦʦʙʠʪʘʥʠʝʤ ʤʥʦʛʠʭ ʚʠʜʦʚ ʪʦʧʦʣʷ ʩʣʫʞʘʪ ʧʦʡʤʳ ʨʝʢ, ʛʜʝ 

ʥʘ ʙʦʛʘʪʳʭ ʠ ʫʚʣʘʞʥʸʥʥʳʭ ʧʦʯʚʘʭ ʦʥʠ ʦʪʣʠʯʘʶʪʩʷ ʥʘʠʚʳʩʰʝʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ. ɸʨʝʘʣ ʪʦʧʦʣʝʡ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢ: ʉʠʙʠʨʴ, ɽʚʨʦʧʘ, 

ɺʦʩʪʦʯʥʳʡ ʂʘʟʘʭʩʪʘʥ, ʉʨʝʜʥʷʷ ʠ ʄʘʣʘʷ ɸʟʠʷ, ɿʘʧʘʜʥʳʡ ʂʠʪʘʡ, ʉʝʚʝʨʥʘʷ 

ɸʬʨʠʢʘ, ʀʨʘʥ (ʨʠʩ. 1) [33, 64, 87, 132]. 

 

ʈʠʩʫʥʦʢ 1 ï ʂʘʨʪʘ ʘʨʝʘʣʦʚ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʪʦʧʦʣʷ [73]. 
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ʂʫʣʴʪʫʨʥʳʝ ʬʦʨʤʳ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʩʪʨʘʥʘʭ ʫʤʝʨʝʥʥʦʛʦ 

ʧʦʷʩʘ. ɺ ʈʦʩʩʠʠ ʧʨʠʫʨʦʯʝʥ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʢ ʯʝʨʥʦʟʸʤʥʳʤ ʨʘʡʦʥʘʤ 

ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ (ʨʠʩ. 1). ʈʘʩʪʸʪ ʝʜʠʥʠʯʥʦ ʠʣʠ ʛʨʫʧʧʘʤʠ ʜʝʨʝʚʴʝʚ ʠ 

ʥʝʙʦʣʴʰʠʤʠ ʨʦʱʠʮʘʤʠ ʧʦ ʟʘʪʦʧʣʝʥʥʳʤ ʜʦʣʠʥʘʤ ʨʝʢ, ʘ ʪʘʢʞʝ ʩʨʝʜʠ 

ʟʘʣʠʚʥʳʭ ʣʫʛʦʚ ʠ ʥʘ ʧʝʩʯʘʥʳʭ ʠ ʛʘʣʝʯʥʳʭ ʦʪʤʝʣʷʭ, ʥʘ ʨʝʯʥʳʭ ʧʝʩʢʘʭ, ʪʘʢʞʝ 

ʧʦ ʧʨʦʪʦʢʘʤ ʠ ʙʝʨʝʛʘʤ ʦʟʸʨ. ʆʩʦʢʦʨʴ ð ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʨʘʚʥʠʥʥʳʭ ʣʝʩʦʚ ʠ 

ʚʳʩʦʢʦ ʚ ʛʦʨʳ ʥʝ ʧʦʜʥʠʤʘʝʪʩʷ. ɺ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ ʧʦ ʛʦʨʥʳʤ ʨʝʢʘʤ ʥʘ 

ʂʘʚʢʘʟʝ ʧʦʜʥʠʤʘʝʪʩʷ ʜʦ 1500 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʘ ʥʘ ɸʣʪʘʝ ʧʨʦʥʠʢʘʝʪ ʜʦ 

ʚʳʩʦʪʳ 1200 ʤ. ʇʦʤʠʤʦ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʳ ʨʘʩʧʨʦʩʪʨʘʥʸʥ ʥʘ 

ʉʝʚʝʨʥʦʤ ʂʘʚʢʘʟʝ ʠ ʚ ʩʠʙʠʨʩʢʦʤ ʨʝʛʠʦʥʝ - ʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʠ ʶʛʦ-

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʉʨʝʜʥʝʡ ʉʠʙʠʨʠ [132]. 

 

1.1.3. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʪʦʧʦʣʷ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ 

ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ 

ʊʦʧʦʣʴ ʯʝʨʥʳʡ, ʆʩʦʢʦʨʴ P. nigra L. ʊʦʥʢʦʝ ʜʝʨʝʚʦ, ʚ ʚʳʩʦʪʫ ʤʦʞʝʪ 

ʜʦʩʪʠʛʘʪʴ 30 ʤ, ʩ ʢʨʫʧʥʦʡ ʨʘʩʢʠʥʫʚʰʝʡʩʷ ʢʨʦʥʦʡ ʠ ʪʦʣʩʪʦʡ ʪʝʤʥʦ-ʩʝʨʦʡ 

ʢʦʨʦʡ [1, 87, 117, 129]. ʃʠʩʪʴʷ ʧʨʦʩʪʳʝ, ʜʣʠʥʥʦʯʝʨʝʰʢʦʚʳʝ, ʰʠʨʠʥʘ 

ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʳ ʚʘʨʴʠʨʫʝʪ ʦʪ 3 ʜʦ 9 ʩʤ, ʘ ʜʣʠʥʘ - ʦʪ 4 ʜʦ 11 ʩʤ. ʅʘ ʩʪʝʙʣʝ 

ʣʠʩʪʴʷ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʦʦʯʝʨʝʜʥʦ, ʩ ʚʝʨʭʥʝʡ ʩʪʦʨʦʥʳ ʦʥʠ ʣʦʩʥʷʱʠʝʩʷ, 

ʦʧʫʰʝʥʠʝ ʦʪʩʫʪʩʪʚʫʝʪ. ɺʝʨʭʫʰʢʘ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ 

ʦʪʪʷʥʫʪʘʷ ʠʣʠ ʟʘʦʩʪʨʝʥʥʘʷ, ʦʚʘʣʴʥʦ-ʨʦʤʙʠʯʝʩʢʘʷ ʬʦʨʤʘ ʣʠʩʪʘ, ʦʢʨʫʛʣʦʝ ʠʣʠ 

ʫʩʝʯʝʥʥʦʝ ʦʩʥʦʚʘʥʠʝ. ʂʨʘʡ ʣʠʩʪʘ ʢʨʫʧʥʦ-ʧʠʣʴʯʘʪʳʡ ʠʣʠ ʟʫʙʯʘʪʳʡ [1, 87, 

117, 129]. 

ʄʫʞʩʢʠʝ ʩʝʨʝʞʢʠ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʜʦʩʪʠʛʘʶʪ ʜʦ 9 ʩʤ ʚ ʜʣʠʥʫ ʠ ʜʦ 1 ʩʤ 

ʚ ʪʦʣʱʠʥʫ. ɾʝʥʩʢʠʝ ʩʝʨʝʞʢʠ ï ʢʨʫʧʥʝʝ ʠ ʜʦʩʪʠʛʘʶʪ 12 ʩʤ ʜʣʠʥʦʡ. ʆʥʠ ʚ 

ʪʝʯʝʥʠʝ ʮʚʝʪʝʥʠʷ ʫʜʣʠʥʷʶʪʩʷ. ʇʨʠʮʚʝʪʥʠʢʠ ʞʝʥʩʢʠʭ ʩʝʨʝʞʝʢ ʨʘʟʨʝʟʘʥʥʳʝ, 

ʛʦʣʳʝ ʠ ʨʘʥʦ ʦʧʘʜʘʶʪ. ʎʚʝʪ ʞʝʥʩʢʠʭ ʩʝʨʝʞʝʢ ʙʫʨʦʚʘʪʳʡ ʜʦ ʢʨʘʩʥʦʛʦ. 

ʊʳʯʠʥʦʢ ʫ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʜʦ 30. ʊʳʯʠʥʦʯʥʳʝ ʥʠʪʠ ʙʝʣʳʝ ʩ ʧʫʨʧʫʨʥʦ-

ʢʨʘʩʥʳʤʠ ʧʳʣʴʥʠʢʘʤʠ. ʇʣʦʜʳ ʦʜʥʦʛʥʸʟʜʥʘʷ ʤʥʦʛʦʩʝʤʷʥʥʘʷ ʩʫʭʘʷ 
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ʜʚʫʩʪʚʦʨʯʘʪʘʷ ʢʦʨʦʙʦʯʢʘ ʷʡʮʝʚʠʜʥʦʡ ʬʦʨʤʳ ʜʦ 9 ʤʤ ʜʣʠʥʦʡ. ʇʦʚʝʨʭʥʦʩʪʴ 

ʢʦʨʦʙʦʯʢʠ ʙʦʨʦʜʘʚʯʘʪʘʷ, ʩ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʤʠ ʥʦʞʢʘʤʠ ʠ ʜʚʫʤʷ 

ʨʳʣʴʮʘʤʠ, ʦʪʦʛʥʫʪʳʤʠ ʢʥʠʟʫ [1, 87, 117, 129]. 

ʊʦʧʦʣʴ ʯʝʨʥʳʡ ʮʚʝʪʝʪ ʜʦ ʨʘʩʧʫʩʢʘʥʠʷ ʣʠʩʪʚʳ ʠ ʷʚʣʷʝʪʩʷ 

ʩʚʝʪʦʣʶʙʠʚʳʤ ʨʘʩʪʝʥʠʝʤ, ʠʤʝʝʪ ʤʦʱʥʫʶ ʢʦʨʥʝʚʫʶ ʩʠʩʪʝʤʫ ʠ ʜʘʝʪ 

ʦʙʠʣʴʥʫʶ ʧʦʨʦʩʣʴ. ɹʦʢʦʚʳʝ ʢʦʨʥʠ ʜʦʩʪʠʛʘʶʪ ʜʣʠʥʳ 20 ʤʝʪʨʦʚ. ʀʥʦʛʜʘ 

ʜʦʞʠʚʘʝʪ ʜʦ 200 ʣʝʪ [132]. 

ʈʘʩʪʝʪ ʥʘ ʛʘʣʝʯʥʳʭ ʠ ʧʝʩʯʘʥʳʭ ʦʪʤʝʣʷʭ, ʥʘ ʧʦʡʤʝʥʥʳʭ ʜʦʣʠʥʘʭ ʨʝʢ ʠ 

ʩʨʝʜʠ ʟʘʣʠʚʥʳʭ ʣʫʛʦʚ, ʪʘʢʞʝ ʧʦ ʙʝʨʝʛʘʤ ʦʟʝʨ, ʧʨʦʪʦʢʘʤ ʠ ʩʪʘʨʠʮʘʤ [64, 122, 

132]. ʂʫʣʴʪʠʚʠʨʫʝʪʩʷ, ʪʘʢʞʝ ʙʣʘʛʦʜʘʨʷ ʣʝʛʢʦ ʨʘʟʩʧʨʦʩʪʨʘʥʘʶʱʠʤʩʷ ʩʝʤʝʥʘʤ 

ʤʦʞʝʪ ʚʳʨʘʩʪʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ɼʣʷ ʮʝʣʝʡ ʦʟʝʣʝʥʝʥʠʷ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʤʫʞʩʢʠʝ ʵʢʟʝʤʧʣʷʨʳ, ʢʦʪʦʨʳʝ ʥʝ ʜʘʶʪ çʧʫʭʘè. ʈʘʩʪʝʪ ʥʘ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ 

ʈʦʩʩʠʠ, ʥʘ ʂʘʚʢʘʟʝ,  ʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʉʨʝʜʥʝʡ ɸʟʠʠ [64, 122, 132]. 

ʊʦʧʦʣʴ ʩʝʨʝʙʨʠʩʪʳʡ (ʙʝʣʳʡ) P. alba L. - ʚʳʩʦʪʦʡ ʜʦ 30-35 ʤ ʠ 

ʜʠʘʤʝʪʨʦʤ ʩʪʚʦʣʘ ʦʢʦʣʦ 1 ʤ. ʂʨʦʥʘ ʰʠʨʦʢʘʷ, ʥʘʯʠʥʘʝʪʩʷ ʥʠʟʢʦ ʦʪ ʟʝʤʣʠ ʧʨʠ 

ʦʜʠʥʦʯʥʦʤ ʨʘʟʚʠʪʠʠ [117, 122]. ʂʦʨʘ ʩʪʚʦʣʘ ʠ ʢʨʫʧʥʳʭ ʚʝʪʚʝʡ ʩʝʨʦ-ʟʝʣʸʥʘʷ, 

ʛʣʘʜʢʘʷ; ʤʦʣʦʜʳʭ ʧʦʙʝʛʦʚ - ʙʝʣʦʚʦʡʣʦʯʥʘʷ; ʩʪʘʨʘʷ ʢʦʨʘ ʪʸʤʥʦ-ʩʝʨʘʷ ʠʣʠ 

ʯʸʨʥʘʷ, ʩ ʛʣʫʙʦʢʠʤʠ ʪʨʝʱʠʥʘʤʠ. ʇʦʯʢʠ ʤʝʣʢʠʝ, ʙʣʝʩʪʷʱʠʝ, ʥʦ ʥʝ ʢʣʝʡʢʠʝ. 

ʃʠʩʪʴʷ ʧʦʙʝʛʦʚ ʧʣʦʪʥʳʝ, ʦʚʘʣʴʥʦ-ʦʢʨʫʛʣʳʝ ʠʣʠ ʦʚʘʣʴʥʦ-ʪʨʝʫʛʦʣʴʥʳʝ; ʩ 

ʚʝʨʭʥʝʡ ʩʪʦʨʦʥʳ ʣʦʩʥʷʱʠʝʩʷ, ʪʸʤʥʦ-ʟʝʣʸʥʳʝ, ʩ ʥʠʞʥʝʡ ʩʪʦʨʦʥʳ 

ʩʝʨʝʙʨʠʩʪʳʝ, ʦʧʫʰʸʥʥʳʝ, ʙʝʣʦʚʘʪʦʚʦʡʣʦʯʥʳʝ, ʩ ʧʨʷʤʳʤ ʦʩʥʦʚʘʥʠʝʤ, ʠʤʝʶʪ 

2 ʠʣʠ 3-5 ʜʦʣʝʡ. ʄʫʞʩʢʠʝ ʩʝʨʝʞʢʠ ʪʦʧʦʣʷ ʙʝʣʦʛʦ ï ʫʪʦʣʱʝʥʥʳʝ, ʜʣʠʥʦʡ ʜʦ 7 

ʩʤ. ʇʨʠʮʚʝʪʥʠʢʠ ʫ ʥʝʛʦ ʢʨʘʩʥʦʚʘʪʦ-ʙʫʨʦʛʦ ʮʚʝʪʘ, ʚʠʩʷʯʠʝ, ʪʳʯʠʥʦʢ 8-9. 

ɾʝʥʩʢʠʝ ʩʝʨʝʞʢʠ ʜʣʠʥʦʡ ʜʦ 12 ʩʤ. ɺ ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ ʦʥʠ ʦʩʪʘʶʪʩʷ ʪʘʢʦʡ ʞʝ 

ʜʣʠʥʳ. ʈʳʣʴʮʘ ʞʝʣʪʦʚʘʪʳʝ ʠʣʠ ʙʝʣʦʚʘʪʳʝ, ʦʢʦʣʦʮʚʝʪʥʠʢ ʧʝʨʝʧʦʥʯʘʪʳʡ, 2 

ʨʳʣʴʮʘ ʨʦʟʦʚʦ-ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ, ʢʦʨʦʙʦʯʢʠ ʙʝʟ ʦʧʫʰʝʥʠʷ. ʎʚʝʪʝʪ, ʢʦʛʜʘ 

ʨʘʩʧʫʩʢʘʝʪʩʷ ʣʠʩʪʚʘ [117, 122]. 

ɼʠʢʦ ʨʘʩʪʝʪ ʚ ʚʦʜʥʳʭ ʣʝʩʘʭ ʠ ʚ ʟʘʣʠʚʥʳʭ ʣʫʛʘʭ, ʝʜʠʥʠʯʥʦ ʠʣʠ 

ʨʦʱʠʮʘʤʠ, ʥʘ ʙʘʨʭʘʥʘʭ [129, 132]. ɺʩʪʨʝʯʘʝʪʩʷ ʥʘ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ, 
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ʥʘ ʂʘʚʢʘʟʝ, ʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʉʨʝʜʥʝʡ ɸʟʠʠ. ɺʳʜʝʨʞʠʚʘʝʪ ʥʝʢʦʪʦʨʫʶ 

ʟʘʩʦʣʝʥʥʦʩʪʴ ʧʦʯʚʳ [129, 132]. 

ʊʦʧʦʣʴ ɹʦʣʣʝ ʠʣʠ ʩʘʤʘʨʢʘʥʜʩʢʠʡ Populus Bolleana Lauche. 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʨʫʧʥʦʝ ʜʝʨʝʚʦ ʩ ʙʦʣʴʰʠʤʠ ʧʦʯʢʘʤʠ, ʨʘʟʤʘʰʠʩʪʦʝ ʠʣʠ 

ʯʘʱʝ ʚʩʝʛʦ ʩ ʢʨʦʥʦʡ ʚ ʚʠʜʝ ʧʠʨʘʤʠʜʳ, ʦʙʨʘʟʦʚʘʥʥʦʡ ʚʝʪʚʷʤʠ, ʢʦʪʦʨʳʝ 

ʧʨʠʞʘʪʳ ʢʚʝʨʭʫ. ʃʠʩʪʴʷ ʢʨʫʧʥʳʝ, ʰʠʨʦʢʠʝ, ʟʘʦʩʪʨʝʥʥʳʝ ʢ ʦʩʥʦʚʘʥʠʶ, 

ʚʝʨʭʥʷʷ ʩʪʦʨʦʥʘ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ ʣʠʰʝʥʘ ʦʧʫʰʝʥʠʷ, ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʥʠʞʥ̫̫ ʩʪʦʨʦʥʘ - ʙʝʣʘ,̫ ʥʝʤʥʦʛʦ ʦʧʫʰʝʥʘ. ʃʠʩʪʴʷ, 

ʨʘʩʧʦʣʦʜʞʝʥʥʳʝ ʥʘ ʢʦʨʦʪʢʠʭ ʚʝʪʢʘʭ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʬʦʨʤʝ: ʦʥʠ ʥʝʧʨʘʚʠʣʴʥʦ 

ʫʛʦʣʢʦʚʦʡ ʬʦʨʤʳ, ʦʢʨʫʛʣʦ-ʵʣʣʠʧʪʠʯʝʩʢʠʝ, ʦʩʪʨʦʟʫʙʯʘʪʳʝ ʧʦ ʢʨʘ,ʁ 

ʧʨʠʣʠʩʪʥʠʢʠ ʷʨʢʦʢʨʘʩʥʦʛʦ ʮʚʝʪʘ [132]. ɺʩʪʨʝʯʘʶʪʩʷ ʣʠʩʪʴʷʢʦʞʠʩʪʳʝ, 

ʩʝʨʜʮʝʚʠʜʥʦʡ ʬʦʨʤʳ, ʠʤʝʶʱʠʝ ʪʫʧʝr ʠʣʠ ʦʩʪʨʳʝ ʟʫʙʮʳ, ʢʨʘʡ ʚʦʣʥʠʩʪʳʡ 

ʠʣʠ ʧʣʦʩʢʠʡ. ʆʩʝʥʴʶ ʦʧʫʰʝʥʠʝ ʠʩʯʝʟʘʝʪ. ʊʦʧʦʣʴ ɹʦʣʣʝ ʧʨʦʠʟʨʘʩʪʘʝʪ ʥʘ 

ʂʘʚʢʘʟʝ, ʚ ʉʨʝʜʥʝʡ ɸʟʠʠ [132].  

ʊʦʧʦʣʴ ʜʨʦʞʘʱʠʡ (ʦʩʠʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ ʠʣʠ ʝʚʨʦʩʠʙʠʨʩʢʘʷ)  

P. tremula L. - ʵʪʦ ʦʛʨʦʤʥʦʝ ʜʝʨʝʚʦ ʜʦ 25-30 ʚʳʩʦʪʦʡ ʠ ʦʢʨʫʞʥʦʩʪʴʶ 5 ʤ, 

ʢʦʨʘ ʩʝʨʦ-ʟʝʣʝʥʘʷ, ʛʣʘʜʢʘʷ, ʩʚʝʪʣʘʷ, ʩ ʨʦʤʙʠʯʝʩʢʠʤʠ ʯʝʯʝʚʠʯʢʘʤʠ, ʤʦʣʦʜʳʝ 

ʧʦʙʝʛʠ ʛʦʣʳʝ, ʣʠʩʪʴʷ ʙʦʣʴʰʠʝ ʪʨʝʫʛʦʣʴʥʦ-ʵʣʣʠʧʪʠʯʝʩʢʦʡ ʠʣʠ ʜʝʣʴʪʦʚʠʜʥʦʡ 

ʬʦʨʤʳ, ʦʩʥʦʚʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʧʣʦʩʢʦʝ ʠʣʠ ʩʣʝʛʢʘ ʩʝʨʜʮʝʚʠʜʥʦʝ, ʚʝʨʭʫʰʢʘ 

ʣʠʩʪʘ ʩʠʣʴʥʦ ʦʪʪʷʥʫʪʘ, ʢʨʘʡ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʳ ʤʝʣʢʦʟʫʙʯʘʪʳʡ, ʥʠʞʥʷʷ 

ʯʘʩʪʴ ʣʠʩʪʘ ʛʦʣʘʷ ʠʣʠ ʥʝʤʥʦʛʦ ʚʦʡʣʦʯʥʳʝ, ʧʦ ʬʦʨʤʝ ʜʝʣʴʪʦʚʠʜʥʦ-ʦʢʨʫʛʣʳʝ 

ʠʣʠ ʦʢʨʫʛʣʳʝ ʩ ʥʝʷʨʢʦ ʚʳʨʘʞʝʥʥʦʡ ʦʩʪʨʦʢʦʥʝʯʥʦʡ ʚʝʨʭʫʰʢʦʡ [69, 112, 132, 

141]. ʇʦʧʘʜʘʶʪʩʷ ʦʩʦʙʠ ʩ ʣʠʩʪʴʷʤʠ ʢʣʠʥʦʚʠʜʥʳʤʠ, ʧʨʠʣʠʩʪʥʠʢʠ ʣʠʥʝʡʥʳʝ, 

ʙʝʣʦʚʘʪʦʛʦ ʮʚʝʪʘ, ʨʘʥʦ ʦʧʘʜʘʶʪ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʯʝʨʝʰʢʠ ʩʠʣʴʥʦ 

ʩʧʣʶʩʥʫʪʳʝ, ʜʣʠʥʘ ʯʝʨʝʰʢʘ ʧʨʠʤʝʨʥʦ ʨʘʚʥʦ ʜʣʠʥʝ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ, 

ʩʝʨʝʞʢʠ 4-15 ʩʤ ʜʣʠʥʦʡ ʠ 2 ʩʤ ʪʦʣʱʠʥʦʡ, ʚʦʣʦʩʘʪʳʝ, ʧʨʠʮʚʝʪʥʠʢʠ 

ʥʘʜʨʝʟʘʥʥʦʡ ʬʦʨʤʳ, ʪʝʤʥʳʝ, ʧʦ ʢʨʘʶ ʚʦʣʦʩʘʪʦ-ʨʝʩʥʠʯʘʪʳʝ, ʧʳʣʴʥʠʢʠ 

ʢʨʘʩʥʦ-ʧʫʨʧʫʨʥʦʛʦ ʮʚʝʪʘ, ʩʦ ʚʨʝʤʝʥʝʥʝʤ ʩʚʝʪʣʝʶʪ, ʟʘʚʷʟʠ ʩʚʝʪʣʦʟʝʣʝʥʳʝ 

ʢʦʥʠʯʝʩʢʠʝ ʠʤʝʶʪ ʜʚʘ ʢʨʘʩʥʳʭ ʨʳʣʴʮʘ, ʜʠʩʢ ʙʝʟ ʦʧʫʰʝʥʠʷ ʙʝʣʳʡ ʠʣʠ ʧʦ 

ʢʨʘʶ ʙʦʣʝʝ ʤʝʥʝʝ ʨʝʩʥʠʯʘʪʳʡ, ʥʦʞʢʘ ʦʯʝʥʴ ʢʦʨʦʪʢʘʷ. ʇʣʦʜ - ʜʚʫʩʪʚʦʨʯʘʪʘʷ 
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ʢʦʨʦʙʦʯʢʘ. ʉʝʤʝʥʘ ʤʝʣʢʠʝ, ʩ ʚʦʣʦʩʢʘʤʠ. ʎʚʝʪʝʪ ʜʦ ʨʘʩʧʫʩʢʘʥʠʷ ʣʠʩʪʴʝʚ. ʋ 

ʦʩʥʦʚʘʥʠʷ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ ʥʘ ʤʦʣʦʜʳʭ ʣʠʩʪʴʝʚ ʥʘʭʦʜʷʪʩʷ ʞʝʣʝʟʢʠ, 

ʚr ʜʝʣʷʶʱʠʝ ʥʝʢʪʘʨ. ʇʦʯʢʠ ʦʢʦʣʦ 1 ʩʤ ʜʣʠʥʦʡ, ʩ ʤʘʣʦʯʠʩʣʝʥʥʳʤʠ ʯʝʰʫʷʤʠ, 

ʧʨʦʜʦʣʛʦʚʘʪʦ-ʷʡʮʝʚʠʜʥʳʝ, ʩʚʝʪʣʦ-ʙʫʨʦʚʘʪʳʝ, ʛʦʣʳʝ ʠʣʠ ʩʣʝʛʢʘ ʚʦʣʦʩʠʩʪʳʝ, 

ʙʣʝʩʪʷʱʠʝ, ʢʣʝʡʢʠʝ. ɼʨʝʚʝʩʠʥʘ ʦʩʠʥʳ ʨʘʩʩʝʷʥʥʦʧʦʨʦʚʘʷ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʪʝʤ, ʯʪʦ ʤʝʣʢʠʝ ʠ ʢʨʫʧʥʳʝ ʩʦʩʫʜʳ ʧʨʦʚʦʜʷʱʝʡ ʪʢʘʥʠ ʧʦ ʛʦʜʠʯʥʦʤʫ ʩʣʦʶ 

ʦʜʠʥʘʢʦʚʦ ʨʘʩʧʦʣʦʞʝʥʳ ʠ ʦʙʳʯʥʦ ʥʝ ʚʠʜʥʳ ʧʨʦʩʪʳʤ ʛʣʘʟʦʤ. ɼʨʝʚʝʩʠʥʘ 

ʦʩʠʥʳ ʦʙʣʘʜʘʝʪ ʥʝʙʦʣʴʰʦʡ ʪʝʧʣʦʪʚʦʨʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʨʠ ʦʪʘʧʣʠʚʘʥʠʠ ʝʝ 

ʜʨʦʚʘʤʠ. ɼʨʝʚʝʩʠʥʘ ʦʩʠʥʳ ʩʯʠʪʘʝʪʩʷ ʣʝʛʢʦʡ. ʆʩʠʥʘ ʧʦʣʠʤʦʨʬʥʘ ʧʦ ʦʢʨʘʩʢʝ 

ʢʦʨʳ, ʬʦʨʤʝ ʢʨʦʥʳ ʠ ʜʨʫʛʠʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ [69, 112, 132, 141].  

ʊʦʧʦʣʴ ʜʨʦʞʘʱʠʡ ʧʨʦʠʟʨʘʩʪʘʝʪ ʚ ʨʘʟʣʠʯʥʳʭ ʣʝʩʘʭ, ʯʘʱʝ ʚʩʝʛʦ ʥʘ 

ʧʨʦʛʘʣʠʥʘʭ ʠ ʦʧʫʰʢʘʭ, ʙʫʨʝʣʦʤʘʭ, ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʙʝʨʝʟʦʚʳʭ ʣʝʩʘʭ ʠ 

ʥʝʙʦʣʴʰʠʤʠ ʦʩʠʥʦʚʳʤʠ ʣʝʩʢʘʤʠ, ʦʩʦʙʝʥʥʦ ʥʘ ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʚʭ ʫʯʘʩʪʢʘʭ, 

ʪʘʢʠʭ ʢʘʢ ʨʘʥʥʝʝ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʝ, ʘ ʪʘʢʞʝ ʧʦ ʙʝʨʝʛʘʤ ʚʦʜʦʝʤʦʚ ʠ 

ʦʢʨʘʠʥʘʤ ʙʦʣʦʪ, ʦʚʨʘʛʦʚ [112, 132]. ɺ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʦʩʠʥʘ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʢʦʨʥʝʚʳʤʠ ʦʪʧʨʳʩʢʘʤʠ ʠ ʨʝʞʝ - ʩʝʤʝʥʘʤʠ. 

ʆʩʠʥʥʠʢʠ ʢʦʨʝʦʪʧʨʳʩʢʦʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ 

ʤʦʟʘʠʢʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʢʣʦʥʦʚ ʨʘʟʥʦʡ ʚʝʣʠʯʠʥʳ. ɼʝʨʝʚʴʷ ʦʩʠʥʳ ʠʤʝʶʪ 

ʤʦʱʥʦ ʨʘʟʚʠʪʫʶ ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʢʦʨʥʝʚʫʶ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʜʦʩʪʠʛʘʪʴ 16,5-30 ʤʝʪʨʦʚ ʧʨʦʪʷʞʝʥʥʦʩʪʠ. ʇʦʨʦʜʘ ʚ ʦʙʱʝʤ ʩʚʝʪʣʦʣʶʙʠʚʘʷ, ʥʦ 

ʩʝʷʥʮʳ ʝʝ ʚʩʝ ʞʝ ʪʨʝʙʫʶʪ ʥʝʢʦʪʦʨʦʛʦ ʟʘʪʝʤʥʝʥʠʷ. ɺʩʪʨʝʯʘʝʪʩʷ ʦʩʠʥʘ ʚ 

ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ, ʥʘ ʂʘʚʢʘʟʝ, ʚ ʂʨʳʤʫ, ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, 

ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ, ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ, ʚ ʉʨʝʜʥʝʡ ɸʟʠʠ [112, 132]. 

ʊʦʧʦʣʴ ʧʠʨʘʤʠʜʘʣʴʥʳʡ P. pyramidalis Rozier. - ʪʦʥʢʦʝ ʜʝʨʝʚʦ 30 ʤ 

ʚʳʩʦʪʦʡ, ʚʝʪʚʠ ʥʘʧʨʘʚʝʣʥʳ ʚʚʝʨʭ ʦʪ ʦʩʥʦʚʘʥʠʷ, ʢʨʦʥʘ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʝʝʪ 

ʧʠʨʘʤʠʜʘʣʴʥʫʶ ʬʦʨʤʫ, ʜʚʫʭʛʦʜʠʯʥʳʝ ʧʦʙʝʛʠ ʞʝʣʪʳʝ ʠʣʠ ʙʣʝʜʥʦ-ʞʝʣʪʳʝ, 

ʤʦʣʦʜʳʝ ʧʦʙʝʛʠ ʠ ʣʠʩʪʴʷ ʚ ʤʦʣʦʜʦʩʪʠ ʩʣʝʛʢʘ ʦʧʫʰʝʥʥʳ [112, 132]. 

ʇʦʙʝʛʦʚʳʝ ʣʠʩʪʴʷ ʪʨʝʫʛʦʣʴʥʦʡ ʬʦʨʤʳ, ʦʩʥʦʚʘʥʠʝ ʣʠʩʪʘ ʰʠʨʦʢʦ ʢʣʠʥʦʚʠʜʥʦʝ 

ʠ ʚʝʨʭʫʰʢʘ ʣʠʩʪʘ ʦʩʪʨʦʦʪʪʷʥʫʪʘ, ʣʠʩʪʴʷ ʚʝʪʚʝʡ ʩ ʦʢʨʫʛʣʳʤ ʢʣʠʥʦʚʠʜʥʳʤ 

ʦʩʥʦʚʘʥʠʝʤ, ʨʦʤʙʠʯʝʩʢʦʡ ʬʦʨʤʳ ʠʣʠ ʩʣʘʙʦ ʩʝʨʜʮʝʚʠʜʥʳʝ, ʩ ʧʠʣʴʯʘʪʳʤ 
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ʢʨʘʝʤ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ. ʎʚʝʪʢʠ ʠ ʧʣʦʜʳ, ʢʘʢ ʫ P. nigra L. ʇʨʝʦʙʣʘʜʘʶʪ 

ʧʳʣʴʥʠʢʦʚʳʝ ʵʢʟʝʤʧʣʷʨʳ. ʊʦʧʦʣʴ ʧʠʨʘʤʠʜʘʣʴʥʳʡ ʨʘʩʪʝʪ ʜʠʢʦ ʚ ʉʨʝʜʥʝʡ 

ɸʟʠʠ, ʥʘ ʂʘʚʢʘʟʝ [112, 132]. 

ʊʦʧʦʣʴ ʢʘʥʘʜʩʢʠʡ P. deltoides Marsh. - ʵʪʦ ʜʝʨʝʚʦ 45 ʤ ʚʳʩʦʪʦʡ ʠ 

ʜʠʘʤʝʪʨʦʤ 2,5 ʤ, ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʘʷ ʢʦʨʘ, ʛʣʫʙʦʢʦ ʨʘʩʪʨʝʩʢʘʚʰʘʷʩʷ, ʠ ʦʯʝʥʴ 

ʛʨʫʙʘʷ ʚ ʩʪʘʨʦʩʪʠ. ʇʦʙʝʛʠ ʥʝʦʧʫʰʝʥʳ, ʛʣʘʜʢʠʝ, ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʨʝʙʨʠʩʪʳʝ, 

ʧʦʟʞʝ - ʢʨʫʛʣʳʝ. ʇʦʯʢʠ ʢʣʝʡʢʠʝ, ʢʦʨʠʯʥʝʚʘʪʳʝ, ʦʯʝʥʴ ʢʨʫʧʥʳʝ ʥʘ ʢʦʥʮʘʭ 

ʧʦʙʝʛʦʚ. 

ʃʠʩʪʴʷ ʪʦʧʦʣʷ ʢʘʥʘʜʩʢʦʛʦ ʰʠʨʦʢʠʝ ʦʚʘʣʴʥʦ-ʜʝʣʴʪʦʚʠʜʥʦʡ ʬʦʨʤʳ, 

ʣʦʩʥʷʱʠʝʩʷ, ʣʠʰʝʥʳ ʦʧʫʰʝʥʠʷ, ʧʣʦʪʥʳʝ, ʩ ʪʦʣʩʪʦʡ ʢʦʞʠʮʝʡ. ʆʩʥʦʚʘʥʠʝ 

ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ ʪʦʧʦʣʷ ʢʘʥʘʜʩʢʦʛʦ ʧʣʦʩʢʦʝ, ʢʣʠʥʦʚʠʜʥʦʡ ʬʦʨʤʳ, 

ʟʘʫʞʝʥʥʦʡ ʢ ʯʝʨʝʰʢʫ, ʧʨʠ ʵʪʦʤ ʚʝʨʭʫʰʢʘ ʣʠʩʪʘ ʟʘʤʝʪʥʦ ʦʪʪʷʥʫʪʘ, ʪʘʢʞʝ 

ʦʪʤʝʯʝʥʦ, ʯʪʦ ʣʠʩʪ ʠʤʝʝʪ ʢʨʫʧʥʦʟʫʙʯʘʪʳʡ ʢʨʘʡ. ɼʣʠʥʘ ʣʠʩʪʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 3 

ʜʦ 7 ʩʤ, ʰʠʨʠʥʘ ʦʪ 3 ʜʦ 6 ʩʤ, ʘ ʨʘʟʤʝʨ ʯʝʨʝʰʢʘ ʧʨʘʢʪʠʯʝʩʢʠ ʪʘʢʦʡ ʞʝ, ʢʘʢ 

ʨʘʟʤʝʨ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ, ʧʨʠʤʝʨʥʦ 4-8 ʩʤ [112, 132]. ʋ ʪʦʧʦʣʷ ʢʘʥʘʜʩʢʦʛʦ 

ʟʘʤʝʪʥʳ ʢʨʫʧʥʳʝ ʩʝʨʝʞʢʠ ʨʘʟʤʝʨʦʤ ʧʨʠʤʝʨʥʦ 5-10 ʩʤ, ʩʠʜʷʯʠʝ, ʧʨʠʮʚʝʪʥʠʢʠ 

ʥʝʦʧʫʰʝʥʳ, ʩ ʜʚʦʡʥʦʡ ʙʘʭʨʦʤʦʡ, ʨʳʣʴʮʝ ʫʛʦʣʢʦʚʦʡ ʬʦʨʤʳ, ʩʠʜʷʯʝʝ, ʧʣʦʜʳ 

ʠʤʝʶʪ ʩʪʚʦʨʢʠ, ʦʙʳʯʥʦ ʦʪ 2 ʜʦ 4, ʨʘʟʤʝʨ ʧʣʦʜʦʚ ʦʙʳʯʥʦ ʨʘʚʝʥ ʧʦ ʜʣʠʥʝ 

ʥʦʞʢʘʤ, ʛʜʝ ʦʥʠ ʥʘʭʦʜʷʪʩʷ. ʂʘʞʜʳʡ ʮʚʝʪʦʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʝʣʝʥʫʶ 

ʟʘʚʷʟʴ ʷʡʮʝʚʠʜʥʦʡ ʬʦʨʤʳ, ʠʤʝʶʱʘʷ ʩʚʝʪʣʦʝ ʜʚʫʭʨʘʟʜʝʣʴʥʦʝ ʨʳʣʴʮʝ, ʠ 

ʧʨʠʮʚʝʪʥʳʡ ʣʠʩʪʦʢ ʞʝʣʪʦʚʘʪʦʛʦ ʮʚʝʪʘ [112, 132]. 

ʊʦʧʦʣʴ ʢʘʥʘʜʩʢʠʡ ʨʦʜʦʤ ʠʟ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ, ʪʘʤ ʦʥ ʨʘʩʪʝʪ ʧʦ 

ʜʦʣʠʥʘʤ ʨʝʢ ʠ ʦʟʝʨ ʇʨʠʘʪʣʘʥʪʠʢʠ ʠ ʂʘʥʘʜʳ. ʉʘʤʳʡ ʢʨʫʧʥʳʡ ʠʟ ʚʩʝʭ ʚʠʜʦʚ 

ʪʦʧʦʣʝʡ ʠ ʦʭʦʪʥʦ ʢʫʣʴʪʠʚʠʨʫʝʪʩʷ ʚ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ ʠ ʫ ʥʘʩ [112, 132]. 

ʊʦʧʦʣʴ ʣʘʚʨʦʣʠʩʪʥʳʡ P. laurifolia Lʝdʝb. - ʵʪʦ ʜʝʨʝʚʦ 10-20 ʤ 

ʚʳʩʦʪʦʡ, ʩ ʨʝʙʨʠʩʪʳʤʠ ʧʦʙʝʛʘʤʠ ʠ ʚʝʪʚʷʤʠ ʞʝʣʪʦʚʘʪʦʛʦ ʮʚʝʪʘ, ʩ ʩʝʨʦʚʘʪʦ-

ʟʝʣʝʥʦʡ ʢʦʨʦʡ. ʃʠʩʪʴʷ ʧʦʙʝʛʦʚ ʠ ʤʦʣʦʜʳʭ ʚʝʪʦʢ ʪʦʧʦʣʷ ʣʘʚʨʦʣʠʩʪʥʦʛʦ 

ʦʪʣʠʯʩʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ ʬʦʨʤʝ: ʧʝʨʚʳʝ ʙʦʣʝʝ ʫʟʢʠʝ, ʣʘʥʮʝʪʥʦ-

ʜʝʣʴʪʦʚʠʜʥʦʡ ʬʦʨʤʳ, ʘ ʣʠʩʪʴʷ ʚʝʪʦʢ ʦʚʘʣʴʥʦʡ ʠʣʠ ʧʨʦʜʦʣʛʦʚʘʪʦ-ʦʚʘʣʴʥʦʡ 

ʬʦʨʤʳ, ʙʝʟ ʦʧʫʰʝʥʠʷ ʠʣʠ ʩʣʝʛʢʘ ʦʧʫʰʝʥʳ, ʚʝʨʭʥʷʷ ʩʪʦʨʦʥʘ ʪʝʤʥʦ-ʟʝʣʝʥʦʛʦ 
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ʮʚʝʪʘ, ʘ ʥʠʞʥʷʷ - ʩʝʨʦʚʘʪʦ-ʟʝʣʝʥʦʛʦ. ɺʝʨʭʫʰʢʘ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʳ 

ʟʘʦʩʪʨʝʥʥʘʷ,  ʝʝ ʢʨʘʡ ʤʝʣʢʦʟʫʙʯʘʪʳʡ, ʘ ʦʩʥʦʚʘʥʠʝ - ʢʣʠʥʦʚʠʜʥʦʝ, ʦʢʨʫʛʣʦʝ. 

ʃʠʩʪʴʷ ʪʦʧʦʣʷ ʣʘʚʨʦʣʠʩʪʥʦʛʦ ʜʦʩʪʠʛʘʶʪ ʚ ʜʣʠʥʫ ʦʪ 6 ʜʦ 14 ʩʤ ʠ ʚ ʰʠʨʠʥʫ ʦʪ 

2 ʜʦ 8 ʩʤ, ʯʝʨʝʰʢʠ ʤʝʥʴʰʝ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ ʧʨʝʤʥʨʥʦ ʚ 3-8 ʨʘʟ, ʧʦ ʬʦʨʤʝ 

ʯʝʨʝʰʦʢ ʩʚʝʨʭʫ ʞʝʣʦʙʦʚʠʜʥʳʡ, ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ, ʚʳʩʪʫʧʘʶʱʝ ʚʦʣʦʩʘʪʳʡ. 

ɽʩʪʴ ʧʨʠʣʠʩʪʥʠʢʠ ʣʘʥʮʝʪʥʦʡ ʠʣʠ ʦʢʨʫʛʣʦ-ʣʘʥʮʝʪʥʦʡ ʬʦʨʤʳ, ʦʩʪʨʳʝ, 

ʢʦʪʦʨʳʝ ʙʳʩʪʨʦ ʦʧʘʜʘʶʪ. ʉʝʨʝʞʢʠ ʩ ʥʘʜʨʝʟʘʥʥʦ-ʙʘʭʨʦʤʯʘʪʳʤʠ 

ʧʨʠʮʚʝʪʥʠʢʘʤʠ, ʠʤʝʶʱʠʝ ʦʢʨʫʛʣʫʶ ʬʦʨʤʫ, ʘ ʪʘʢʞʝ ʜʦʩʪʠʛʘʶʪ ʨʘʟʤʝʨʦʚ ʦʪ 3 

ʜʦ 5 ʤʤ, ʙʝʟ ʦʧʫʰʝʥʠʷ ʠʣʠ ʩʣʝʛʢʘ ʨʝʩʥʠʯʘʪʳʝ, ʠʤʝʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʪʳʯʠʥʢʠ, ʧʳʣʴʥʠʢʠ ʬʠʦʣʝʪʦʚʦʛʦ ʮʚʝʪʘ, ʧʝʩʪʠʢ ʥʘʧʦʣʦʚʠʥʫ ʧʦʢʨʳʪ 

ʦʢʦʣʦʮʚʝʪʥʠʢʦʤ, ʨʳʣʴʮʝ ʩ ʰʠʨʦʢʠʤʠ ʣʦʧʦʩʪʷʤʠ, ʙʦʨʦʜʯʘʪʦ-ʛʦʣʘʷ ʟʘʚʷʟʴ ʠ 

ʧʣʦʜ ʚ ʜʣʠʥʫ ʜʦʩʪʠʛʘʶʪ 6 ʤʤ [112, 132]. 

ʊʦʧʦʣʴ ʣʘʚʨʦʣʠʩʪʥʳʡ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʚʜʥʳʭ ʣʝʩʘʭ, ʨʝʯʥʳʭ ʜʦʣʠʥʘʭ, ʥʘ 

ʧʨʠʙʨʝʞʥʳʭ ʧʝʩʢʘʭ ʠ ʥʘ ʧʝʩʯʘʥʳʭ ʩʢʣʦʥʘʭ ʛʦʨ [112, 132]. ʇʨʦʠʟʨʘʩʪʘʝʪ ʥʘ 

ɸʣʪʘʝ, ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ, ʚ ʉʨʝʜʥʝʡ ɸʟʠʠ, ʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ [112, 132]. 

ʊʦʧʦʣʴ ʙʘʣʴʟʘʤʠʯʝʩʢʠʡ P. balsamifera L. - ʢʨʫʧʥʦʝ ʜʝʨʝʚʦ, ʚʳʩʦʪʦʡ 

ʜʦ 25 ʤ, ʰʠʨʠʥʦʡ ʜʦ 4-6 ʤ [132]. ʂʦʨʘ ʩʝʨʘʷ, ʛʣʘʜʢʘʷ, ʩ ʨʘʟʤʘʰʠʩʪʦʡ ʢʨʦʥʦʡ, 

ʚʝʪʚʠ ʙʝʟ ʦʧʫʰʝʥʠʷ, ʧʦʙʝʛʠ ʪʦʧʦʣʷ ʙʘʣʴʟʘʤʠʯʝʩʢʦʛʦ ʫʛʣʦʚʘʪʦʡ ʠʣʠ 

ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʬʦʨʤʳ. ʃʠʩʪʦʚʘʷ ʧʣʘʩʪʠʥʢʘ ʷʡʮʝʚʠʜʥʘʷ ʠʣʠ  

ʵʣʣʠʧʩʦʚʠʜʥʳʝ, ʩ ʥʠʞʥʝʡ ʩʪʦʨʦʥʳ ʙʝʣʳʝ, ʯʝʨʝʰʢʠ ʛʦʣʳʝ, ʦʢʨʫʛʣʳʝ, ʜʣʠʥʘ 

ʣʠʩʪʘ ʚʩʝʛʜʘ ʧʨʝʚʳʰʘʝʪ ʰʠʨʠʥʫ, ʦʩʥʦʚʘʥʠʝ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʳ ʷʡʮʝʚʠʜʥʦʡ 

ʠʣʠ ʩʣʝʛʢʘ ʩʝʨʜʮʝʚʠʜʥʦʡ ʬʦʨʤʳ. ʉʝʨʝʞʢʠ ʠʤʝʶʪ ʥʝʦʧʫʰʝʥʥʳʝ, ʦʢʨʫʛʣʳʝ, 

ʙʘʭʨʦʤʯʘʪʳʝʧʨʠʮʚʝʪʥʠʢʠ, ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʜʣʠʥʥʳʭ ʥʦʞʢʘʭ, ʩʘʤʠ 

ʜʦʩʪʠʛʘʶʪ ʨʘʟʤʝʨʦʚ ʜʦ 14 ʩʤ, ʢʦʨʦʙʦʯʢʠ ʜʚʫʩʪʚʦʨʯʘʪʳʝ, ʧʦʯʪʠ ʦʚʘʣʴʥʳʝ, ʥʘ 

ʦʯʝʥʴ ʢʦʨʦʪʢʠʭ ʥʦʞʢʘʭ.  

ʈʘʩʪʝʪ ʪʦʧʦʣʴ ʙʘʣʴʟʘʤʠʯʝʩʢʠʡ ʚ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ. ʋ ʥʘʩ ʚ ʩʪʨʘʥʝ 

ʨʘʟʚʦʜʠʪʩʷ ʢʘʢ ʜʝʢʦʨʘʪʠʚʥʦʝ ʨʘʩʪʝʥʠʝ [132]. 

ʊʦʧʦʣʴ ʢʨʘʩʥʦʥʝʨʚʥʳʡ P. rubrinervis hort. Alb. - ʤʝʞʩʝʢʮʠʦʥʥʳʡ 

ʛʠʙʨʠʜ ʧʦʜʨʦʜʘ ʥʘʩʪʦʷʱʠʡ ʪʦʧʦʣʝʡ (Eupopulus Dode): ʪʦʧʦʣʷ ʢʘʥʘʜʩʢʦʛʦ ʠ 

ʪʦʧʦʣʷ ʚʦʣʦʩʠʩʪʦʧʣʦʜʥʦʛʦ, ʧʨʠʚʝʟʝʥ ʠʟ ɸʥʛʣʠʠ [113, 120, 136, 137, 
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138].ʊʦʧʦʣʴ ʢʨʘʩʥʦʥʝʨʚʥʳʡ - ʵʪʦ ʙʦʣʴʰʦʝ ʜʝʨʝʚʦ ʩ ʩʠʣʴʥʳʤ ʩʪʚʦʣʦʤ ʠ 

ʰʠʨʦʢʦʨʘʩʢʠʜʠʩʪʦʡ ʢʨʦʥʦʡ ʚʳʩʦʪʦʡ ʜʦ 21 ʤ. ʂʦʨʘ ʢʦʨʠʯʥʝʚʦ-ʩʝʨʘʷ, ʪʦʣʩʪʘʷ, 

ʛʣʫʙʦʢʦ-ʙʦʨʦʟʜʯʘʪʘʷ. ʇʦʙʝʛʠ ʫʛʣʦʚʘʪʳʝ ʢʚʝʨʭʫ, ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʬʦʨʤʳ, 

ʠʤʝʶʪ ʢʨʫʧʥʳʝ ʙʝʣʳʝ ʯʝʯʝʚʠʯʢʠ ʠ ʯʝʪʢʦ ʚʳʩʪʫʧʘʶʱʠʝ ʧʨʦʙʢʦʚʳʝ ʥʘʨʦʩʪ.r 

ʢʨʫʧʥʳʝ ʧʦʯʢʠ ʜʦ 14 ʤʤ, ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ, ʧʨʷʤʳʝ, ʚʦʟʤʦʞʥʦ ʥʘ ʚʝʨʭʫʰʢʝ 

ʥʘʣʠʯʠʝ ʢʘʧʝʣʴ ʩʤʦʣʳ [136].  

ʃʠʩʪʦʚʘʷ ʧʣʘʩʪʠʥʢʘ ʪʦʧʦʣʷ ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ ʢʨʫʧʥʘʷ, ʚ ʜʣʠʥʫ ʜʦʩʪʠʛʘʝʪ 

ʜʦ 24 ʩʤ, ʥʘ ʜʣʠʥʥʳʭ ʧʦʙʝʛʭ ʤʦʛʫʪ ʙʳʪʴ ʜʦ 34 ʩʤ, ʧʨʠ ʵʪʦʤ ʰʠʨʠʥʘ ʣʠʩʪʘ ʜʦ 

21 ʩʤ, ʦʚʘʣʴʥʦʡ ʬʦʨʤʳ, ʭʘʨʘʢʪʝʨʥʦ ʢʨʘʩʥʦʝ ʞʠʣʢʦʚʘʥʠʝ, ʚʝʨʭʫʰʢʘ ʣʠʩʪʘ 

ʦʩʪʨʦʪʪʷʥʫʪʘ, ʦʩʥʦʚʘʥʠʝ ʦʢʨʫʛʣʦʝ ʠʣʠ ʩʝʨʜʮʝʚʠʜʥʦʝ, ʢʨʘʡ ʣʠʩʪʘ ʟʫʙʯʘʪʡ, 

ʞʝʣʝʟʠʩʪʳʡ [136]. ʂʨʘʩʥʦʚʘʪʳʡ ʦʪʪʝʥʦʢ ʣʠʩʪʴʷʤ ʧʨʠʜʘʶʪ ʞʠʣʢʠ ʧʫʨʧʫʨʥʦ-

ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ, ʢʦʪʦʨʳʡ ʩʦʭʨʘʥʷʝʪʩʷ ʩ ʚʝʩʥʳ ʧʦ ʦʩʝʥʴ. ʎʚʝʪ ʯʝʨʝʰʢʦʚ ʤʦʞʝʪ 

ʙʳʪʴ ʧʫʨʧʫʨʥʳʤ ʠʣʠ ʟʝʣʦʥʦʚʘʪʳʤ, ʚ ʜʣʠʥʫ ʜʦ 9 ʩʤ [136].  

ʊʦʧʦʣʴ ʢʨʘʩʥʦʥʝʨʚʥʳʡ ʦʪʣʠʯʘʝʪʩʷ ʙʳʩʪʨʳʤ ʨʦʩʪʦʤ, ʫʩʪʦʡʯʠʚ ʢ 

ʩʫʨʦʚʳʤ ʟʠʤʘʤ ʠ ʟʘʛʦʟʦʚʘʥʥʦʩʪʠ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ, ʜʝʢʦʨʘʪʠʚʝʥ, ʙʳʩʪʨʦ 

ʨʘʟʤʥʦʞʘʝʪʩʷ ʦʜʨʝʚʝʩʥʝʚʰʠʤʠ ʦʪʨʦʩʪʢʘʤʠ, ʜʘʝʪ ʢʦʨʥʝʚʦʝ ʧʦʪʦʤʩʪʚʦ [136, 

137]. ɽʛʦ ʦʛʨʦʤʥʘʷ ʢʨʦʥʘ ʦʩʪʘʝʪʩʷ ʥʘ ʨʘʩʪʝʥʠʠ ʜʦ ʥʦʷʙʨʷ ʠ ʯʘʩʪʦ ʦʧʘʜʘʝʪ 

ʟʝʣʝʥʦʡ, ʯʪʦ ʥʝʤʘʣʦʚʘʞʥʦ ʜʣʷ ʛʦʨʦʜʘ. ɹʦʣʴʰʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʪʦʧʦʣʷ 

ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʞʝʥʩʢʠʭ ʵʢʟʝʤʧʣʷʨʦʚ [136]. 

1.1.4. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʬʘʨʤʘʢʦʧʝʡʥʳʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʚʠʜʦʚ 

ʨʦʜʘ ʊʦʧʦʣʴ 

ɺ ʈʦʩʩʠʠ ʬʘʨʤʘʢʦʧʝʡʥʳʤʠ ʚʠʜʘʤʠ ʨʦʜʘ Populus ʷʚʣʷʶʪʩʷ: ʪʦʧʦʣʴ 

ʙʘʣʴʟʘʤʠʯʝʩʢʠʡ, ʪʦʧʦʣʴ ʯʝʨʥʳʡ, ʪʦʧʦʣʴ ʜʫʰʠʩʪʳʡ, ʪʦʧʦʣʴ ʣʘʚʨʦʣʠʩʪʥʳʡ ʠ 

ʪʦʧʦʣʴ ʢʘʥʘʜʩʢʠʡ, ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʧʦʯʢʠ 

(ʌʉ.2.5.0042.15) [24].  

ɺʝʜʫʱʝʡ ʛʨʫʧʧʦʡ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ (ɹɸʉ) ʧʦʯʝʢ 

ʪʦʧʦʣʷ ʷʚʣʷʶʪʩʷ ʬʣʘʚʦʥʦʠʜʳ (ʦʢʦʣʦ 30%), ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʜʦʤʠʥʠʨʫʶʪ 

ʬʣʘʚʘʥʦʥʳ ʧʠʥʦʮʝʤʙʨʠʥ ʠ ʧʠʥʦʩʪʨʦʙʠʥ. ɹʦʣʴʰʝʡ ʯʘʩʪʴʶ ɹɸʉ ʧʦʯʝʢ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʘʛʣʠʢʦʥʦʚʳʝ ʩʦʝʜʠʥʝʥʠʷ. ʊʘʢʞʝ ʚ ʧʦʯʢʘʭ ʪʦʧʦʣʷ 

ʦʙʥʘʨʫʞʝʥʳ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʬʝʥʠʣʧʨʘʧʘʥʦʠʜʳ (ʧʨʝʜʩʪʘʚʠʪʝʣʠ 
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ʢʦʨʠʯʥʳʭ ʢʠʩʣʦʪ: ʢʦʬʝʡʥʘʷ, ʧ-ʢʫʤʘʨʦʚʘʷ, ʬʝʨʫʣʦʚʘʷ ʠ ʢʦʨʠʯʥʘʷ). ʕʬʠʨʥʦʝ 

ʤʘʩʣʦ (ʦʢʦʣʦ 0,5 - 2,0%) ʷʚʣʷʝʪʩʷ ʚʪʦʨʦʡ ʛʨʫʧʧʦʡ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ʧʦʯʝʢ ʪʦʧʦʣʷ [96, 130].  

ɺ ʢʘʯʝʩʪʚʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʢʘʭ ʪʦʧʦʣʷ ʦʙʥʘʨʫʞʝʥʳ 

ʧʨʦʩʪʳʝ ʬʝʥʦʣʳ (ʩʘʣʠʮʠʣʦʚʳʡ ʩʧʠʨʪ, ʩʘʣʠʮʠʥ), ʬʝʥʦʣʢʘʨʙʦʥʦʚʳʝ ʢʠʩʣʦʪʳ 

(ʛʘʣʣʦʚʘʷ ʢʠʩʣʦʪʘ) ʠ ʩʤʦʣʘ (ʜʦ 50%) [96, 130] (ʪʘʙʣ. 1). 

 

ʊʘʙʣʠʮʘ 1- ɺʘʞʥʝʡʰʠʝ ʬʝʥʦʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʦʧʠʩʘʥʥʳʝ ʜʣʷ ʧʦʯʝʢ 

ʚʠʜʦʚ ʨʦʜʘ Populus 

ˉ ɹʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ 

ʩʦʝʜʠʥʝʥʠʷ 

ʈʘʩʪʠʪʝʣʴʥʳʡ 

ʠʩʪʦʯʥʠʢ 

ʃʠʪʝʨʘʪʫʨʥʳʡ 

ʠʩʪʦʯʥʠʢ 

1.ʌʣʘʚʦʥʦʠʜʳ 

1.1. ʌʣʘʚʘʥʦʥʳ 

1 

ʇʠʥʦʩʪʨʦʙʠʥ 

P. nigra L., 

P. deltoides 

Marsh., 

P. laurifolia 

Ledeb. 

64, 67, 109, 116, 

148 

2 

 

ʇʠʥʦʮʝʤʙʨʠʥ 

P. nigra L., 

P. deltoides 

Marsh.,  

P. laurifolia 

Ledeb. 

64, 67, 109, 116, 

148 

1.2. ʌʣʘʚʘʥʦʥʦʣʳ 

3 

 

ʇʠʥʦʙʘʢʩʠʥ 

P. nigra L., 

P. laurifolia 

Ledeb. 

109, 116, 152 

CH
3
O O

O

OH

OH O

O

OH

OH O

OH

O
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4 

 

ɸʣʴʧʠʥʦʥ 

P. deltoides 

Marsh.,  

P. laurifolia 

Ledeb. 

64, 109 

1.3. ʌʣʘʚʦʥʳ 

5 

 

ʍʨʠʟʠʥ 

P. nigra L.,  

P. balsamifera L., 

P. deltoides 

Marsh., 

P. laurifolia 

Ledeb. 

109, 148, 165 

6 

 

ʊʝʢʪʦʭʨʠʟʠʥ 

P. nigra L., 

P. balsamifera L., 

P. laurifolia 

Ledeb. 

109, 164, 165 

7 

 

ɻʝʥʢʚʘʥʠʥ 

P. laurifolia 

Ledeb. 

129 

8 

 

ɸʧʠʛʝʥʠʥ 

P. nigra L., 

P. deltoides 

Marsh., 

P. tremuloides 

165 

OH

OH O

O

CH
3
O

OH O

O

O

O

H3 CO

OH

OH

O

OH O

HO

OH
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9 

 

ʀʟʘʣʴʧʠʥʠʥ 

P. laurifolia 

Ledeb. 

109, 148 

10 

 

7-ʄʝʪʠʣʘʧʠʛʝʥʠʥ 

P. nigra L. 

 

148, 164, 165 

1.4. ʌʣʘʚʦʥʦʣʳ 

11 

 

ɻʘʣʘʥʛʠʥ 

P. nigra L., 

P.deltoides 

Marsh., 

P. laurifolia 

Ledeb. 

109, 148, 163, 

165 

12 

 

3,5-ɼʠʛʠʜʨʦʩʢʠ-7,4
1
-

ʜʠʤʝʪʦʢʩʠʬʣʘʚʦʥ 

P. laurifolia 

Ledeb. 

130 

13 

 

ʂʝʤʧʬʝʨʦʣ 

P. nigra L. 164, 165 

O

OH

O

H3CO

OH

O

OH O

H3CO

OH

OH

OH O

O

OH

O

O

H3 CO

OH

OCH3

OH

OH

OH O

O

OH

OH
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14 

 

ʂʚʝʨʮʝʪʠʥ 

P. nigra L. 164, 165 

15 

 

7-ʄʝʪʠʣʢʚʝʨʮʝʪʠʥ 

P. nigra L. 164 

16 

 

ʀʟʘʣʴʧʠʥʠʥ 

P. nigra L. 148, 163,164 

17 

 

3-ʄʝʪʠʣʛʘʣʘʥʛʠʥ 

P. nigra L., 

P. deltoides 

Marsh. 

148, 163 

18 

 

ʀʟʦʨʘʤʥʝʪʠʥ 

P. nigra L. 164 

O

OHO

HO

OH

OH

OH

O

OH O

H3CO

OH

OH

O

OH O

H3CO

OH

OH

HO

O

OH

O

H3CO

OH

O

OCH3

O

HO

OH

O

OH O

OH

OH

HO

OCH3
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19 

 

ʈʘʤʥʝʪʠʥ 

P. laurifolia 

Ledeb. 

130 

20 

 

ʈʘʤʥʘʟʠʥ 

P. laurifolia 

Ledeb. 

130 

1.5. ʍʘʣʢʦʥʳ ʠ ʜʠʛʠʜʨʦʭʘʣʢʦʥʳ 

21 

 

2
1
,6

1
-ɼʠʛʠʜʨʦʢʩʠ-4

1
-

ʤʝʪʦʢʩʠʭʘʣʢʦʥ 

P. nigra L. 

P. balsamifera L., 

P. laurifolia 

Ledeb. 

130, 165 

22 

 
2

1
,6

1
-ɼʠʛʠʜʨʦʢʩʠ-4

1
-

ʤʝʪʦʢʩʠʜʠʛʠʜʨʦʭʘʣʢʦʥ 

P. nigra L., 

P. laurifolia 

Ledeb. 

130, 164, 165 

2. ʌʝʥʠʣʧʨʦʧʘʥʦʠʜʳ 

2.1. ʂʦʨʠʯʥʳʝ ʩʧʠʨʪʳ 

23 

 
ʂʦʨʠʯʥʳʡ ʩʧʠʨʪ 

P. balsamifera L. 130 

  

O

O

H3CO

OH

OH

OH

OH

O

O

H3CO

OH

OH

OH

OCH3

OH

OH O

H3CO  

CH2OH
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2.2. ʂʦʨʠʯʥʳʝ ʢʠʩʣʦʪʳ 

24 

 

ʧ-ʂʫʤʘʨʦʚʘʷ ʢʠʩʣʦʪʘ 

 

P. tremula L. 130 

25 

 
ʂʦʬʝʡʥʘʷ ʢʠʩʣʦʪʘ 

P. nigra L., 

P. balsamifera L., 

P. tremula L. 

130 

26 

 

ʌʝʨʫʣʦʚʘʷ ʢʠʩʣʦʪʘ 

P. nigra L., 

P. tremula L. 

112 

3. ʇʨʦʩʪʳʝ ʬʝʥʦʣʳ 

27 

 
ʉʘʣʠʮʠʥ 

P. alba L., 

P. nigra L., 

ʈ. tremula L. 

130 

28 

 

ʉʘʣʠʮʠʣʦʚʳʡ ʩʧʠʨʪ 

P. nigra L. 130 

  

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʩʪʘʚ ʧʦʯʝʢ ʦʩʠʥʳ ʈ. tremula ʥʝʩʢʦʣʴʢʦ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʦʩʪʘʚʘ ʦʩʪʘʣʴʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ ʊʦʧʦʣʴ. 

ɼʦʤʠʥʠʨʫʶʱʠʤʠ ʚʝʱʝʩʪʚʘʤʠ ʷʚʣʷʶʪʩʷ ʬʝʥʦʣʦʛʣʠʢʦʟʠʜʳ (ʧʦʧʫʣʠʥ) ʠ 

ʬʝʥʦʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ (ʩʘʣʠʮʠʥ). ʂʨʦʤʝ ʪʦʛʦ, ʧʦʯʢʠ ʪʦʧʦʣʷ ʜʨʦʞʘʱʝʛʦ 

ʩʦʜʝʨʞʘʪ ʛʠʜʨʦʢʩʠʢʦʨʠʯʥʳʝ ʢʠʩʣʦʪʳ - ʥʝʦʭʣʦʨʦʛʝʥʦʚʫʶ, ʮʠʢʦʨʠʝʚʫ ,ʁ ʘ 

ʪʘʢʞʝ ʬʝʥʦʣʢʘʨʙʦʥʦʚʳʝ ʢʠʩʣʦʪʳ (ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʘʣʣʦʚʦʡ ʢʠʩʣʦʪʦʡ) ʠ  

ʧʨʦʠʟʚʦʜʥʳʝ ʬʝʥʦʣʢʘʨʙʦʥʦʚʳʭ ʢʠʩʣʦʪ: 1,3-ʜʠ-ʧʘʨʘʢʫʤʘʨʦʠʣ-2-
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ʘʮʝʪʠʣʛʣʠʮʝʨʠʥ, 1,3-ʜʠʬʝʨʫʣʦʠʣ-2-ʘʮʝʪʠʣʛʣʠʮʝʨʠʥ, 1-ʬʝʨʫʣʦʠʣ-3-ʧ-

ʢʫʤʘʨʦʠʣ-2-ʘʮʝʪʠʣʛʣʠʮʝʨʠʥ [85, 112]. ʊʘʢʞʝ ʚ ʧʦʯʢʘʭ ʦʩʠʥʳ ʦʙʥʘʨʫʞʝʥʳ 

ʬʣʘʚʦʥʦʠʜʳ: ʛʝʩʧʝʨʠʜʠʥ, ʣʶʪʝʦʣʠʥ-7-ʦ-ʛʣʁʢʦʟʠʜ, ʘ ʪʘʢʞʝ ʵʧʠʢʘʪʝʭʠʥ, 

ʵʧʠʛʘʣʣʦʢʘʪʝʭʠʥʛʘʣʣʘʪ [112]. 

ʌʣʘʚʦʥʦʠʜʳ ʥʘʡʜʝʥʳ ʚ ʣʠʩʪʴʷʭ ʠ ʢʦʨʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ ʊʦʧʦʣʴ. ɺ 

ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʦʙʥʘʨʫʞʝʥ ʘʧʠʛʝʥʠʥ ʠ ʬʝʥʦʣʛʣʠʢʦʟʠʜʳ - ʩʘʣʠʮʠʥ, 

ʪʨʝʤʫʣʦʠʜʠʥ, ʩʘʣʠʨʝʧʠʥ, ʪʨʝʤʫʣʘʮʠʥ, ʪʨʠʭʦʢʘʨʧʠʥ [121], ʪʦʧʦʣʷ 

ʜʝʣʴʪʦʚʠʜʥʦʛʦ - ʘʧʠʛʝʥʠʥ, 6-ʤʝʪʠʣ-ʜʠʛʠʜʨʦʢʚʝʨʮʝʪʠʥ, ʭʨʠʟʠʥ-7-ʛʣʶʢʦʟʠʜ ʠ 

ʬʝʥʦʣʛʣʠʢʦʟʠʜʳ: ʩʘʣʠʮʠʥ, ʧʦʧʫʣʦʟʠʜ, ʩʘʣʠʢʦʨʪʠʥ, ʜʝʣʴʪʦʠʜʠʥ [86, 112]. 

ɼʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʠʟʫʯʝʥ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ 

ʜʨʦʞʘʱʝʛʦ. ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʣʠʩʪʴʷʭ ʦʩʠʥʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ ʦʙʥʘʨʫʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ ɹɸʉ: ʬʣʘʚʦʥʦʠʜʳ 

(ʧʨʦʠʟʚʦʜʥʳʝ ʢʚʝʨʮʝʪʠʥʘ: ʛʠʧʝʨʦʟʠʜ, ʢʚʝʨʮʠʪʨʠʥ, ʨʫʪʠʥ, ʘ ʪʘʢʞʝ ʢʝʤʧʬʝʨʦʣ, 

ʣʶʪʝʦʣʠʥ, ʠʟʦʨʘʤʥʝʪʠʥ, ʤʠʨʠʮʝʪʠʥ), ʬʝʥʦʣʦʢʠʩʣʦʪʳ (ʪʘʢʠʝ ʢʘʢ: ʬʝʨʫʣʦʚʘʷ, 

ʧ-ʢʫʤʘʨʦʚʘʷ, ʢʦʬʝʡʥʘʷ, ʭʣʦʨʦʛʝʥʦʚʘʷ, ʢʦʨʠʯʥʘʷ, ʛʘʣʣʦʚʘʷ) ʠ 

ʬʝʥʦʣʦʛʣʠʢʦʟʠʜʳ (ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ: ʩʘʣʠʮʠʥ, 

ʧʦʧʫʣʠʥ, ʪʨʝʤʫʣʘʮʠʥ, ʪʨʝʤʫʣʦʠʜʠʥ, ʩʘʣʠʢʦʨʪʠʥ, ʩʘʣʠʮʠʣʦʠʣʪʨʝʤʫʣʦʠʜʠʥ) 

[74, 76, 77, 78, 79, 86, 127].  

ɺ ʢʦʨʝ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʩʦʜʝʨʞʘʪʩʷ ʭʨʠʟʠʥ, ʪʝʢʪʦʭʨʠʟʠʥ, ʚ ʢʦʨʝ ʪʦʧʦʣʷ 

ʣʘʚʨʦʣʠʩʪʥʦʛʦ - ʧʠʨʦʢʘʪʝʭʠʥ. ɺ ʢʦʨʝ ʦʩʠʥʳ ʦʙʥʘʨʫʞʝʥʳ ʨʫʪʠʥ, ʛʠʧʝʨʦʟʠʜ, 

ʭʨʠʟʠʥ, ʛʝʩʧʝʨʠʜʠʥ, ʢʚʝʨʮʝʪʠʥ, ʜʠʛʠʜʨʦʢʚʝʨʮʝʪʠʥ, ʵʧʠʢʘʪʝʭʠʥ, ʣʶʪʝʦʣʠʥ-7-

ʛʣʠʢʦʟʠʜ, ʵʧʠʛʘʣʣʦʢʘʪʝʭʠʥʛʘʣʣʘʪ, ʪʘʢʞʝ ʚ ʢʦʨʝ ʦʩʠʥʳ ʥʘʡʜʝʥʳ 

ʬʝʥʦʣʢʘʨʙʦʥʦʚʳʝ ʢʠʩʣʦʪʳ: ʧ-ʢʫʤʘʨʦʚʘʷ, ʢʦʬʝʡʥʘʷ, ʛʘʣʣʦʚʘʷ, ʮʠʢʦʨʠʝʚʘʷ, 

ʥʝʦʭʣʦʨʦʛʝʥʦʚʘʷ, ʢʦʨʠʯʥʘʷ [85, 127]. ɺ ʢʦʨʝ ʪʦʧʦʣʷ ʙʝʣʦʛʦ ʦʙʥʘʨʫʞʝʥʳ 

ʬʣʘʚʦʥʦʣʳ, ʢʘʪʝʭʠʥʳ, ʜʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʧʨʦʪʦʧʝʢʪʠʥʳ ʠ ʧʝʢʪʠʥʳ [3, 4]. 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʝʢ ʠ ʣʠʩʪʴʝʚ ʪʦʧʦʣʝʡ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʨʘʟʣʠʯʠʝ. ʊʘʢ, ʚ ʧʦʯʢʘʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Populus ʚ ʦʩʥʦʚʥʦʤ ʩʦʜʝʨʞʘʪʩʷ 

ʬʝʥʦʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʘʛʣʠʢʦʥʦʚʦʡ ʧʨʠʨʦʜʳ, ʘ ʚ ʣʠʩʪʴʷʭ ʥʘʨʷʜʫ ʩ 

ʬʣʘʚʦʥʦʠʜʘʤʠ ʜʦʤʠʥʠʨʫʶʪ ʬʝʥʦʣʦʛʣʠʢʦʟʠʜʳ (ʪʘʙʣ. 2). 
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ʊʘʙʣʠʮʘ 2 - ʌʝʥʦʣʦʛʣʠʢʦʟʠʜʳ, ʦʧʠʩʘʥʥʳʝ ʜʣʷ ʣʠʩʪʴʝʚ, ʧʦʯʝʢ ʠ ʢʦʨʳ 

ʚʠʜʦʚ ʨʦʜʘ ʊʦʧʦʣʴ 

ˉ ɹʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ 

ʩʦʝʜʠʥʝʥʠʷ 

ʈʘʩʪʠʪʝʣʴʥʳʡ 

ʠʩʪʦʯʥʠʢ 

ʃʠʪʝʨʘʪʫʨʥʳʡ 

ʠʩʪʦʯʥʠʢ 

1 

 

ʇʦʧʫʣʠʥ 

P. alba L. (ʢʦʨʘ, 

ʧʦʯʢʠ) 

P. nigra L. (ʢʦʨʘ, 

ʧʦʯʢʠ, ʣʠʩʪʴʷ)  

ʈ. tremula L. 

(ʢʦʨʘ, ʧʦʯʢʠ, 

ʣʠʩʪʴʷ) 

112 

2 

 

ʉʘʣʠʮʠʥ 

P. alba L.(ʢʦʨʘ, 

ʧʦʯʢʠ) 

ʈ. laurifolia 

Ledeb. (ʢʦʨʘ)  

P. nigra L. (ʢʦʨʘ, 

ʧʦʯʢʠ, ʣʠʩʪʴʷ)  

ʈ. tremula L. 

(ʢʦʨʘ, ʧʦʯʢʠ, 

ʣʠʩʪʴʷ) 

P. deltoides 

Marsh. (ʣʠʩʪʴʷ) 

86, 112, 121 

3 

 

ʉʘʣʠʢʦʨʪʠʥ 

P. alba L.(ʢʦʨʘ) 

P. nigra L. (ʢʦʨʘ, 

ʣʠʩʪʴʷ) ʈ. 

tremula L. (ʢʦʨʘ, 

ʣʠʩʪʴʷ) 

P. deltoides 

Marsh. (ʣʠʩʪʴʷ) 

86, 112 

4 

 

ʉʘʣʠʨʝʧʦʟʠʜ 

P. alba L. (ʢʦʨʘ) 

ʈ. tremula L. 

(ʢʦʨʘ) 

112 
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5 

 

ʊʨʝʤʫʣʦʠʜʠʥ 

P. nigra L. 

(ʣʠʩʪʴʷ) 

P. alba L. (ʢʦʨʘ) 

ʈ. tremula L. 

(ʢʦʨʘ, ʣʠʩʪʴʷ) 

112, 121 

6 

 

ʊʨʝʤʫʣʘʮʠʥ 

P. nigra L. 

(ʣʠʩʪʴʷ) 

P. alba L.(ʢʦʨʘ) 

ʈ. tremula L. 

(ʢʦʨʘ, ʣʠʩʪʴʷ) 

112, 121 

7 

 

ʉʘʣʠʮʠʣʪʨʝʤʫʣʦʠʜʠʥ 

ʈ. tremula L. 

(ʣʠʩʪʴʷ) 

112 

8 

 
ɻʨʘʥʜʠʜʝʥʪʘʪʠʥ 

P. alba L. (ʢʦʨʘ) 

ʈ. tremula L. 

(ʢʦʨʘ) 

112 

9 

 

ʅʠʛʨʘʮʠʥ 

P. nigra L. (ʢʦʨʘ, 

ʣʠʩʪʴʷ) 

112 
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ɺ ʧʦʯʢʘʭ ʪʦʧʦʣʷ ʩʦʜʝʨʞʠʪʩʷ ʪʘʢʞʝ ʵʬʠʨʥʦʝ ʤʘʩʣʦ, ʢʦʤʧʦʥʝʥʪʳ 

ʢʦʪʦʨʦʛʦ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʨʧʝʥʦʠʜʘʤʠ. ʅʘʠʙʦʣʝʝ ʠʟʫʯʝʥ 

ʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʧʦʯʝʢ ʪ. ʙʘʣʴʟʘʤʠʯʝʩʢʦʛʦ, ʪ. ʯʝʨʥʦʛʦ ʠ 

ʪ. ʙʝʣʦʛʦ (ʪʘʙʣ. 3). 

 

ʊʘʙʣʠʮʘ 3 - ʂʦʤʧʦʥʝʥʪʳ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʧʦʯʝʢ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ 

ʊʦʧʦʣʴ 

ˉ 

 

ɹʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʝ ʩʦʝʜʠʥʝʥʠʷ 

ʈʘʩʪʠʪʝʣʴʥʳʡ 

ʠʩʪʦʯʥʠʢ 

ʃʠʪʝʨʘʪʫʨʥʳʡ 

ʠʩʪʦʯʥʠʢ 

1 ʃʠʥʘʣʦʦʣ P. balsamifera L., P. 

alba L., P. nigra L. 

47, 146, 150 

2 ɹʦʨʥʝʦʣ P. balsamifera L.  47 

3 ʂʘʤʬʝʥ P. balsamifera L. 47 

4 ʎʠʩ-ʣʠʤʦʥʝʥ-1,2-

ʵʧʦʢʩʠʜ 

P. balsamifera L. 47 

5 ɻʫʤʫʣʝʥ P. balsamifera L. 47 

6 ɓ,ɔ-ʂʫʨʢʫʤʝʥ P. balsamifera L.,  

P. nigra L. 

47, 159 

7 ar-ʂʫʨʢʫʤʝʥ P. balsamifera L.,  

P. nigra L. 

47, 159 

8 Ŭ,ɔ-ʄʫʨʦʣʝʥ P. balsamifera L.,  

P. alba L. 

47, 146 

9 Ŭ,ɓ,ɔ-ʕʚʜʝʩʤʦʣ P. balsamifera L.,  

P. nigra L. 

47, 150, 159 

10 Ŭ-ɹʠʟʘʙʦʣʦʣ P. balsamifera L. 47 

11 ʂʘʨʠʦʬʠʣʣʝʥ P. balsamifera L. 47 

 ɓ-ʂʘʨʠʦʬʠʣʣʝʥ P. alba L. 146 

12 a-ʇʠʥʝʥ P. nigra L. 150 

13 Ŭ,ɓ,ɔ -ʕʚʜʝʩʤʦʣ P. nigra L.,  

P. alba L. 

146, 150 
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14 10-ʕʧʠ-ɔ-ʵʚʜʝʩʤʦʣ P. nigra L. 159 

15 ɹʫʣʥʝʩʦʣ P. balsamifera L.,  

P. nigra L. 

143, 159 

16 ɹʠʩʘʙʦʣʝʥ P. nigra L. 159 

17 Ŭ-ʂʦʧʘʝʥ-11-ʦʣ P. nigra L., 

 P. alba L. 

146, 159 

18 ʕʨʝʤʦʣʠʛʝʥʦʣ P. nigra L. 159 

19 ʪʨʘʥʩ-Ŭ-ɹʝʨʛʘʤʦʪʝʥ P. nigra L. 159 

20 ɔ-ʂʘʜʠʥʝʥ P. nigra L.,  

P. alba L. 

146, 159 

21 1,8-ʮʠʥʝʦʣ P. balsamifera L.,  

P. alba L.,  

P. nigra L. 

143, 146, 150 

22 ɓ-ʎʠʢʣʦʮʠʪʨʘʣʴ P. alba L.,  

P. nigra L. 

146, 150 

23 ɔ-ʂʘʜʠʥʦʣ P. alba L. 146 

24 ʕʚʛʝʥʦʣ P. balsamifera L.,  

P. nigra L. 

143, 150 

25 ɻʫʘʠʦʣ P. balsamifera L.,  

P. nigra L. 

143 

 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʣʠʩʪʴʷʭ ʪʦʧʦʣʝʡ ʪʘʢʞʝ ʩʦʜʝʨʞʘʪʩʷ ʫʛʣʝʚʦʜʳ, 

ʢʘʨʦʪʠʥʦʠʜʳ (ʚʠʦʣʘʢʩʘʥʪʠʥ, ʣʶʪʝʠʥ, ʥʝʦʢʩʘʥʪʠʥ ʠ ʜʨ.), ʚʠʪʘʤʠʥʳ (ʢʘʨʦʪʠʥ, 

ɽ, ʉ), ʘʟʦʪʩʦʜʝʨʞʘʱʠʝ ʩʦʝʜʠʥʝʥʠʷ (ʟʝʘʪʠʥ ʠ ʝʛʦ ʧʨʦʠʟʚʦʜʥʳʝ), ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ, ʪʘʢʠʭ ʢʘʢ: ʤʫʨʘʚʴʠʥʘʷ, ʷʙʣʦʯʥʘʷ, 

ʱʘʚʝʣʝʚʘʷ, ʤʘʣʦʥʦʚʘʷ, ʬʫʤʘʨʦʚʘʷ, ʷʥʪʘʨʥʘʷ, ʛʣʠʮʝʨʠʥʦʚʘʷ, ʚʠʥʥʘʷ, Ŭ-

ʢʝʪʦʛʣʫʪʘʨʦʚʘʷ, ʭʠʥʥʘʷ, ʣʠʤʦʥʥʘʷ, ʣʠʛʥʘʥʳ, ʜʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ [112]. 

ɺ ʢʦʨʝ ʪʦʧʦʣʝʡ ʦʙʥʘʨʫʞʝʥʳ ʚʳʩʰʠʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ 

(ʠʟʦʧʘʣʴʤʠʪʠʥʦʚʘʷ, ʢʘʧʨʠʥʦʚʘʷ, ʤʠʨʠʩʪʠʥʦʚʘʷ, ʠʟʦʤʠʨʠʩʪʠʥʦʚʘʷ, 
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ʣʘʫʨʠʥʦʚʘʷ, ʧʘʣʴʤʠʪʠʥʦʚʘʷ, ʘʨʘʭʠʥʦʚʘʷ, ʣʠʛʥʦʮʝʨʠʥʦʚʘʷ, ʧʘʣʴʤʠʪʦʣʝʠʥʦʚʘʷ, 

ʦʣʝʠʥʦʚʘʷ, ʩʪʝʘʨʠʥʦʚʘʷ, ʣʠʥʦʣʝʚʘʷ, ʙʝʛʝʥʦʚʘʷ, ʣʠʥʦʣʝʥʦʚʘʷ), ʫʛʣʝʚʦʜʳ, 

ʘʣʢʘʣʦʠʜʳ, ʣʠʛʥʘʥʳ, ʜʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ [112]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʝʢ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ ʊʦʧʦʣʴ 

ʜʦʩʪʘʪʦʯʥʦ ʛʣʫʙʦʢʦ ʠʟʫʯʝʥ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʪʝʧʝʥʴ 

ʠʟʫʯʝʥʥʦʩʪʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʜʨʫʛʠʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʜʘʥʥʳʭ 

ʨʘʩʪʝʥʠʡ - ʣʠʩʪʴʝʚ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʤ, ʯʪʦʙʳ ʩʳʨʴʝ ʤʦʞʥʦ ʙʳʣʦ 

ʚʥʝʜʨʠʪʴ ʚ ʢʘʯʝʩʪʚʝ ʥʦʚʦʛʦ ʚʠʜʘ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. 

ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʜʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ ʠ ʚʳʜʝʣʝʥʠʝ ʜʝʡʩʪʚʫʶʱʠʭ 

ʚʝʱʝʩʪʚ ʠʟ ʣʠʩʪʴʝʚ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ ʊʦʧʦʣʴ.  

1.2. ʇʨʠʤʝʥʝʥʠʝ ʚʠʜʦʚ ʪʦʧʦʣʷ 

1.2.1. ʆʙʱʝʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚʠʜʦʚ ʨʦʜʘ Populus 

ʊʦʧʦʣʴ ʯʝʨʥʳʡ ʰʠʨʦʢʦ ʨʘʟʚʦʜʷʪ ʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ [132]. ɽʛʦ 

ʚʳʩʘʞʠʚʘʶʪ ʫ ʜʦʤʦʚ ʠ ʜʨʫʛʠʭ ʧʦʩʪʨʦʝʢ, ʚʜʦʣʴ ʫʣʠʮ ʠ ʜʦʨʦʛ, ʧʦ ʙʝʨʝʛʘʤ 

ʧʨʫʜʦʚ ʠ ʜʨʫʛʠʭ ʚʦʜʦʝʤʦʚ, ʚ ʩʢʚʝʨʘʭ ʠ ʥʘ ʙʫʣʴʚʘʨʘʭ. ɼʣʷ ʨʘʟʥʳʭ ʚʠʜʦʚ ʠ 

ʛʠʙʨʠʜʦʚ ʪʦʧʦʣʝʡ ʦʪʤʝʯʘʝʪʩʷ ʜʣʠʪʝʣʴʥʳʡ ʨʦʩʪ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ, ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʡ ʬʦʪʦʩʠʥʪʝʟ, ʚʳʩʦʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʢʘʥʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʜʝʨʝʚʴʝʚ. ɺ 

ʛʦʨʦʜʩʢʠʭ ʥʘʩʘʞʜʝʥʠʷʭ ʩʝʡʯʘʩ ʚʩʝ ʰʠʨʝ ʠʩʧʦʣʴʟʫʶʪ ʛʠʙʨʠʜʳ ʢʘʥʘʜʩʢʠʭ 

ʪʦʧʦʣʝʡ [120, 137]. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʦʟʝʣʝʥʝʥʠʷ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʪʦʧʦʣʴ ʢʨʘʩʥʦʥʝʨʚʥʳʡ (ʚʩʝ ʨʘʩʪʝʥʠʷ ʷʚʣʷʶʪʩʷ ʤʫʞʩʢʠʤʠ, ʥʝ 

ʦʙʨʘʟʫʶʪ ʧʫʰʠʩʪʳʭ ʩʝʤʷʥ, ʚʠʜ ʫʩʪʦʡʯʠʚ ʢ ʙʦʣʝʟʥʷʤ, ʟʠʤʦʩʪʦʝʢ ʠ 

ʛʘʟʦʫʩʪʦʡʯʠʚ, ʪʘʢʞʝ ʦʪʣʠʯʘʝʪʩʷ ʥʘʠʙʦʣʴʰʝʡ ʵʥʝʨʛʠʝʡ ʨʦʩʪʘ ʦʪ ʦʩʪʘʣʴʥʳʭ 

ʚʠʜʦʚ ʨʦʜʘ ʊʦʧʦʣʴ) [132, 136]. ʊʦʧʦʣʴ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʯʠʱʝʥʠʶ ʚʦʟʜʫʭʘ, 

ʢʦʪʦʨʳʤ ʤʳ ʜʳʰʠʤ. ʂ ʪʦʤʫ ʞʝ ʣʝʪʫʯʠʝ ʚʳʜʝʣʝʥʠʷ ʤʦʣʦʜʳʭ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ 

ʛʫʙʠʪʝʣʴʥʳ ʜʣʷ ʤʥʦʛʠʭ ʚʨʝʜʥʳʭ ʜʣʷ ʯʝʣʦʚʝʢʘ ʤʠʢʨʦʙʦʚ. ʕʬʠʨʥʦʝ ʤʘʩʣʦ ʠʟ 

ʪʦʧʦʣʝʚʳʭ ʧʦʯʝʢ ʠʩʧʦʣʴʟʫʶʪ ʧʘʨʬʶʤʝʨʳ. ʀʤ, ʥʘʧʨʠʤʝʨ, ʦʪʜʫʰʠʚʘʶʪ 

ʥʝʢʦʪʦʨʳʝ ʩʦʨʪʘ ʤʳʣʘ. ʇʯʝʣʳ ʩʦʙʠʨʘʶʪ ʩ ʧʦʯʝʢ ʠ ʤʦʣʦʜʳʭ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ 

ʢʣʝʡʢʠʝ ʩʤʦʣʠʩʪʳʝ ʚʳʜʝʣʝʥʠʷ ʠ ʧʨʝʚʨʘʱʘʶʪ ʠʭ ʚ ʧʨʦʧʦʣʠʩ, ʢʦʪʦʨʳʡ 

ʥʘʭʦʜʠʪ ʚʩʝ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ 
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[132]. ɼʨʝʚʝʩʠʥʘ ʪʦʧʦʣʷ ʠʤʝʝʪ ʤʥʦʛʦʛʨʘʥʥʦʝ ʠ ʨʘʟʥʦʩʪʦʨʦʥʥʝʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ: 

¶ ʚ ʮʝʣʣʶʣʦʟʥʦ-ʙʫʤʘʞʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʜʨʝʚʝʩʠʥʘ ʪʦʧʦʣʷ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʣʣʶʣʦʟʳ, 

ʧʦʣʫʮʝʣʣʶʣʦʟʳ ʠ ʜʨʝʚʝʩʥʦʡ ʤʘʩʩʳ, ʦʥʠ ʠʜʫʪ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ ʙʫʤʘʛʠ ʠ 

ʢʘʨʪʦʥʘ, ʘ ʪʘʢʞʝ ʪʝʢʩʪʠʣʴʥʦʛʦ ʰʝʣʢʘ, ʰʪʘʧʝʣʷ, ʮʝʣʣʦʬʘʥʘ, ʢʦʨʜʥʳʭ ʚʦʣʦʢʦʥ 

ʠ ʪ. ʜ. [132]; 

¶ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʤʝʙʝʣʠ. ɹʣʘʛʦʜʘʨʷ ʪʘʢʠʤ ʢʘʯʝʩʪʚʘʤ ʜʨʝʚʝʩʠʥʳ 

ʪʦʧʦʣʷ, ʢʘʢ ʣʝʛʢʦʩʪʴ ʚ ʦʙʨʘʙʦʪʢʝ, ʤʷʛʢʦʩʪʴ, ʩʧʦʩʦʙʥʦʩʪʴ ʣʝʛʢʦ ʛʥʫʪʴʩʷ ʧʨʠ 

ʨʘʩʧʘʨʠʚʘʥʠʠ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʧʨʠʜʘʥʥʦʡ ʬʦʨʤʳ ʧʨʠ ʚʳʩʳʭʘʥʠʠ, ʘ ʪʘʢʞʝ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʘʷ ʝʝ ʩʪʦʠʤʦʩʪʴ ʧʦʟʚʦʣʠʣʠ ʰʠʨʦʢʦ ʝʝ ʧʨʠʤʝʥʷʪʴ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʩʪʫʣʴʝʚ, ʧʨʝʜʤʝʪʦʚ ʜʦʤʘʰʥʝʛʦ ʦʙʠʭʦʜʘ, ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ ʤʝʙʝʣʠ 

[132]; 

¶ ʧʨʠ ʩʦʟʜʘʥʠʠ ʚʦʜʦʨʝʛʫʣʠʨʫʶʱʠʭ, ʧʦʯʚʦʟʘʱʠʪʥʳʭ ʠ 

ʧʦʣʝʟʘʱʠʪʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. ʊʦʧʦʣʷ ʫʩʠʣʝʥʥʦʡ ʪʨʘʥʩʧʠʨʘʮʠʝʡ ʚʣʘʛʠ 

(ʪʨʘʥʩʧʠʨʘʮʠʷ ī ʠʩʧʘʨʝʥʠʝ ʨʘʩʪʝʥʠʝʤ ʠʟʣʠʰʢʦʚ ʚʣʘʛʠ ʯʝʨʝʟ ʫʩʪʴʠʮʘ ʣʠʩʪʴʝʚ; 

ʙʣʘʛʦʜʘʨʷ ʪʨʘʥʩʧʠʨʘʮʠʠ ʚʦʟʥʠʢʘʝʪ ʪʦʢ ʚʦʜʳ ʠ ʨʘʩʪʚʦʨʝʥʥʳʭ ʚ ʥʝʡ 

ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʦʪ ʢʦʨʥʝʡ ʢ ʣʠʩʪʴʷʤ) ʯʝʨʝʟ ʢʨʦʥʫ ʦʩʫʰʘʶʪ 

ʟʘʙʦʣʦʯʝʥʥʳʝ ʤʝʩʪʘ, ʧʨʝʜʦʭʨʘʥʷʶʪ ʦʨʦʰʘʝʤʳʝ ʧʦʣʷ ʦʪ ʟʘʙʦʣʘʯʠʚʘʥʠʷ, 

ʫʢʨʝʧʣʷʶʪ ʙʝʨʝʛʘ ʨʝʢ [132]; 

¶ ʢʘʢ ʩʳʨʴʝʚʘʷ ʪʦʧʣʠʚʥʘʷ ʙʘʟʘ ʜʣʷ ʢʦʪʣʦʚ ʠ ʛʘʟʦʛʝʥʝʨʘʪʦʨʥʳʭ 

ʫʩʪʘʥʦʚʦʢ. ʊʦʧʦʣʝʚʘʷ ʜʨʝʚʝʩʥʘʷ ʙʠʦʤʘʩʩʘ ʠʤʝʝʪ ʚʳʩʦʢʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʪʝʭʥʦʣʦʛʠʡ ʩʞʠʛʘʥʠʷ ʜʨʝʚʝʩʠʥʳ. ɽʝ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚʤʝʩʪʦ ʠʩʢʦʧʘʝʤʳʭ ʪʦʧʣʠʚ ʤʦʛʣʦ ʙʳ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʩʥʠʞʝʥʠʝ 

ʧʘʨʥʠʢʦʚʦʛʦ ʵʬʬʝʢʪʘ ʥʘ ʧʣʘʥʝʪʝ [132].  

 

1.2.2. ʄʝʜʠʮʠʥʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚʠʜʦʚ ʨʦʜʘ Populus 

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚ ʢʘʯʝʩʪʚʝ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʨʝʧʘʨʘʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ "ʊʦʧʦʣʷ ʧʦʯʢʠ" 

(ʌʉ.2.5.0042.15) [24].  
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ʅʘ ʙʘʟʝ ʢʘʬʝʜʨʳ ʬʘʨʤʘʢʦʛʥʦʟʠʠ ʩ ʦʩʥʦʚʘʤʠ ʙʦʪʘʥʠʢʠ ʠ ʬʠʪʦʪʝʨʘʧʠʠ 

ʉʘʤʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʛʨʫʧʧʦʡ ʘʚʪʦʨʦʚ 

(ʂʫʨʢʠʥ ɺ. ɸ., ɹʨʘʩʣʘʚʩʢʠʡ ɺ. ɹ., ʇʨʘʚʜʠʚʮʝʚʘ ʆ.ɽ. ʠ ʜʨ.), ʚ ʨʘʤʢʘʭ ʮʝʣʦʛʦ 

ʨʷʜʘ ʜʠʩʩʝʨʪʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ,  ʧʦʯʢʠ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʙʳʣʠ 

ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʘʢʪʠʢʝ ʧʨʠ ʪʝʨʘʧʠʠ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [100]. ɻʨʫʧʧʦʡ ʘʚʪʦʨʦʚ (ʂʫʨʢʠʥ ɺ.ɸ., 

ɹʨʘʩʣʘʚʩʢʠʡ ɺ.ɹ., ʇʨʘʚʜʠʚʮʝʚʘ ʆ.ɽ. ʠ ʜʨ.) ʥʘ ʦʩʥʦʚʝ ʧʦʯʝʢ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ 

ʨʘʟʨʘʙʦʪʘʥʘ ʥʘʩʪʦʡʢʘ ʥʘ 80% ʵʪʠʣʦʚʦʤ ʩʧʠʨʪʝ [100, 130]. 

ɺ ʇʷʪʠʛʦʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʘʢʘʜʝʤʠʠ ʛʨʫʧʧʦʡ 

ʘʚʪʦʨʦʚ (ʅʠʢʠʪʠʥʘ ʅ.ɺ., ʉʪʝʧʘʥʶʢ ʉ.ʅ., ʂʣʠʰʠʥʘ ʀ.ʀ. ʠ ʜʨ.) ʪʘʢʞʝ ʚʝʜʝʪʩʷ 

ʘʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʩ ʵʢʩʪʨʘʢʪʘʤʠ ʧʦʯʝʢ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ [53, 89, 92, 93]. 

ʈʘʟʨʘʙʦʪʘʥʘ ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʤʘʟʴ ʥʘ ʦʩʥʦʚʝ ʵʢʩʪʨʘʢʪʘ ʜʘʥʥʦʛʦ ʨʘʩʪʝʥʠʷ, 

ʧʦʜʦʙʨʘʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠ ʠʟʫʯʝʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʤʘʟʠ, ʨʘʟʨʘʙʦʪʘʥʳ ʩʧʦʩʦʙʳ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʦʡ 

ʤʘʟʠ ʥʘ ʦʩʥʦʚʝ ʜʚʫʭʬʘʟʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ʧʦʯʝʢ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʠ ʠʟʫʯʝʥʘ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ  ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʣʫʯʝʥʥʦʡ 

ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʬʦʨʤʳ [53, 89, 92, 93]. 

ɺ ʈʦʩʩʠʠ ʟʘʧʘʪʝʥʪʦʚʘʥ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʡ ʬʠʪʦʧʨʝʧʘʨʘʪ ʩ 

ʘʥʪʠʤʠʢʨʦʙʥʳʤ ʨʘʥʦʟʘʞʠʚʣʷʶʱʠʤ ʜʝʡʩʪʚʠʝʤ ʜʣʷ ʣʝʯʝʥʠʷ ʞʠʚʦʪʥʳʭ, ʦʜʥʠʤ 

ʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ 10%-ʘʷ ʥʘʩʪʦʡʢʘ ʧʦʯʝʢ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ 

[102]. ʊʘʢʞʝ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʧʨʠʤʝʥʷʝʪʩʷ ʤʘʟʴ ʥʘ 

ʦʩʥʦʚʝ ʵʢʩʪʨʘʢʪʘ ʧʦʯʝʢ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʝ ʢʘʢ 

ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʩʨʝʜʩʪʚʦ, ʦʙʣʘʜʘʶʱʝʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʠ 

ʨʝʛʝʥʝʨʠʨʫʶʱʠʤ ʜʝʡʩʪʚʠʝʤ [53]. ʅʘ ʋʢʨʘʠʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʧʨʝʧʘʨʘʪ ʥʘ 

ʦʩʥʦʚʝ ʵʢʩʪʨʘʢʪʘ ʢʦʨʳ ʦʩʠʥʳ çʌʝʥʦʩʠʥè. ɼʘʥʥʳʡ ʧʨʝʧʘʨʘʪ ʘʢʪʠʚʥʦ 

ʠʟʫʯʘʝʪʩʷ, ʜʦʢʘʟʘʥʘ ʝʛʦ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʘʷ, ʞʘʨʦʧʦʥʠʞʘʶʱʘʷ 

ʘʢʪʠʚʥʦʩʪʴ, ʧʦ ʢʦʪʦʨʦʡ ʦʥ ʥʝ ʫʩʪʫʧʘʝʪ ʘʩʧʠʨʠʥʫ. ʆʙʥʘʨʫʞʝʥʦ 

ʧʨʦʪʠʚʦʷʟʚʝʥʥʦʝ ʜʝʡʩʪʚʠʝ ʬʝʥʦʩʠʥʘ, ʧʨʠ ʵʪʦʤ ʧʨʝʧʘʨʘʪ ʥʝ ʦʙʣʘʜʘʝʪ 

ʧʦʙʦʯʥʳʤ ʫʣʴʮʝʨʦʛʝʥʥʳʤ ʜʝʡʩʪʚʠʝʤ ʥʘ ʩʣʠʟʠʩʪʳʝ ʦʙʦʣʦʯʢʠ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʚ ʦʪʣʠʯʠʝ ʦʪ ʘʩʧʠʨʠʥʘ [29, 30]. 
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ʋʯʝʥʳʤʠ ɸʣʪʘʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

(ʃʦʙʘʥʦʚʘ ʀ.ʖ., ʊʫʨʝʮʢʦʚʘ ɺ.ʌ., ʈʘʩʩʳʧʦʚʘ ʉ.ʉ. ʠ ʜʨ.) ʘʢʪʠʚʥʦ ʠʟʫʯʘʝʪʩʷ 

ʩʳʨʴʝ ʪʦʧʦʣʷ ʜʨʦʞʘʱʝʛʦ - ʢʦʨʘ ʠ ʣʠʩʪʴʷ [78, 111, 127]. ʀʟ ʣʠʩʪʴʝʚ ʦʩʠʥʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ ʧʦʣʫʯʝʥ ʩʫʭʦʡ ʵʢʩʪʨʘʢʪ ʠ ʢʘʧʩʫʣʳ çʕʣʦʩʢʘʧè, ɹɸɺ ʢʦʪʦʨʦʛʦ 

ʦʙʣʘʜʘʶʪ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ, ʚʳʨʘʞʝʥʥʳʤ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤ 

ʜʝʡʩʪʚʠʝʤ [15, 16, 39, 69, 78, 79, 111, 127]. ʈʘʟʨʘʙʦʪʘʥʘ ʧʦʣʥʦʩʪʴʶ 

ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ ʠ ʧʨʦʚʝʜʝʥʘ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʜʘʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʬʦʨʤ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʳʪʘʥʠʡ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʩʫʭʦʡ ʵʢʩʪʨʘʢʪ ʣʠʩʪʴʝʚ 

ʦʩʠʥʳ ʦʪʥʝʩʝʥ ʢ IV ʢʣʘʩʩʫ ʦʧʘʩʥʦʩʪʠ (ʤʘʣʦʦʧʘʩʥʳʝ ʚʝʱʝʩʪʚʘ) [78, 111, 127]. 

ʊʘʢʞʝ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʵʢʩʪʨʘʢʪ ʢʦʨʳ ʦʩʠʥʳ ʦʙʣʘʜʘʝʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤ 

ʛʘʩʪʨʦʟʘʱʠʪʥʳʤ (ʧʨʦʪʠʚʦʷʟʚʝʥʥʳʤ), ʘʢʪʦʧʨʦʪʝʢʪʦʨʥʳʤ (ʚʣʠʷʝʪ ʥʘ 

ʚʳʥʦʩʣʠʚʦʩʪʴ ʠ ʬʠʟʠʯʝʩʢʫʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ), ʘʥʘʣʴʛʝʟʠʨʫʶʱʠʤ, 

ʩʧʘʟʤʦʣʠʪʠʯʝʩʢʠʤ, ʘʥʪʠʤʠʢʨʦʙʥʳʤ, ʫʤʝʨʝʥʥʳʤ ʛʠʧʦʣʠʧʠʜʝʤʠʯʝʩʢʠʤ, 

ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʤ ʠ ʧʨʦʪʠʚʦʦʧʠʩʪʦʨʭʦʟʥʳʤ ʜʝʡʩʪʚʠʝʤ [15, 16, 39, 69, 79, 

111, 127]. ʅʘ ʦʩʥʦʚʝ ʵʢʩʪʨʘʢʪʘ ʢʦʨʳ ʦʩʠʥʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʣʝʢʘʨʩʪʚʝʥʥʳʝ 

ʧʨʝʧʘʨʘʪʳ (ʂʨʳʣʦʚʘ ʉ.ɻ., ʊʫʨʝʮʢʦʚʘ ɺ.ʌ. ʠ ʜʨ.): ʪʘʙʣʝʪʢʠ çʕʢʦʨʩʠʥè ʠ 

ʢʘʧʩʫʣʳ çʕʢʦʨʩʠʥ ʬʦʨʪʝè, ʦʙʣʘʜʘʶʱʠʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʠ 

ʧʨʦʪʠʚʦʷʟʚʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʧʨʠʯʝʤ ʜʘʥʥʳʡ ʵʬʬʝʢʪ ʦʢʘʟʘʣʩʷ ʚʳʰʝ ʫ 

ʢʘʧʩʫʣʠʨʦʚʘʥʥʦʡ ʬʦʨʤʳ [39, 58]. ʊʘʢʞʝ ʠʟ ʢʦʨʳ ʦʩʠʥʳ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 

ʚʝʱʝʩʪʚʦ - ʪʨʝʤʫʣʦʠʜʠʥ, ʢʦʪʦʨʦʝ ʚ ʨʷʜʝ ʦʧʳʪʦʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʦʙʣʘʜʘʝʪ 

ʚʳʨʘʞʝʥʥʳʤʠ ʜʠʫʨʝʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʨʘʟʚʠʪʠʝ 

ʛʝʥʪʘʤʠʮʠʥʦʚʦʡ ʥʝʬʨʦʧʘʪʠʠ [34, 55, 56].  

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʪʦʪ ʬʘʢʪ ʯʪʦ, ʧʦʯʢʠ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʚ ʢʘʯʝʩʪʚʝ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʡ ʜʦʙʘʚʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʘʧʪʝʢʘʭ ʚ ʬʘʩʦʚʢʝ ʜʣʷ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʥʘʩʪʦʷ [130]. ʆʜʥʘʢʦ, ʧʦ ʤʥʝʥʠʶ ʧʨʦʬ. ʂʫʨʢʠʥʘ ɺ.ɸ., ʥʘʩʪʦʡ 

ʢʘʢ ʣʝʢʘʨʩʪʚʝʥʥʘʷ ʬʦʨʤʘ ʜʣʷ ʧʦʯʝʢ ʪʦʧʦʣʷ ʥʝʮʝʣʝʩʦʦʙʨʘʟʝʥ, ʚ ʚʠʜʫ ʚʳʩʦʢʦʡ 

ʣʠʧʦʬʠʣʴʥʦʩʪʠ ʜʝʡʩʪʚʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʬʣʘʚʦʥʦʠʜʳ ʘʛʣʠʢʦʥʦʚʦʡ 

ʧʨʠʨʦʜʳ ʠ ʵʬʠʨʥʳʝ ʤʘʩʣʘ) [96, 130]. 

ʀʟʚʝʩʪʥʦ ʪʘʢʞʝ ʯʪʦ, ʟʘ ʨʫʙʝʞʦʤ ʧʦʯʢʠ ʠ ʣʠʩʪʴʷ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ 

ʟʘʥʝʩʝʥʳ ʚʦ ʌʨʘʥʮʫʟʩʢʫʶ ʠ ɹʨʠʪʘʥʩʢʫʶ ʊʨʘʚʷʥʫʶ ʌʘʨʤʘʢʦʧʝʠ [52].  
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʜʦʣʞʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʝʢ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Populus ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ 

ʤʝʜʠʮʠʥʳ. ʊʘʢ, ʚ ʇʦʣʴʰʝ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʦʢʘʟʘʥʠʶ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʧʦʯʝʢ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ 

ʚ ʩʪʦʤʘʪʦʣʦʛʠʠ, ʘ ʪʦʯʥʝʝ ʬʣʘʚʦʥʦʠʜʦʚ: ʧʠʥʦʮʝʤʙʨʠʥʘ ʠ ʧʠʨʥʦʩʪʨʦʙʠʥʘ, ʥʘ 

ʢʣʝʪʢʠ ʬʠʙʨʦʙʣʘʩʪʦʚ ʜʝʩʥʳ ʯʝʣʦʚʝʢʘ [158]. ʊʘʢʞʝ ʠʟʫʯʘʣʦʩʴ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʝ ʚʣʠʷʥʠʝ ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʧʦʯʝʢ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʥʘ 

ʩʪʘʨʝʥʠʝ ʢʦʞʠ [157]. ʇʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʠ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʧʠʨʪʦʚʳʭ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʧʦʯʝʢ ʪʦʧʦʣʷ 

ʢʘʥʘʜʩʢʦʛʦ [162]. ɺ ɻʨʫʟʠʠ ʠʩʩʣʝʜʦʚʘʣʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʝ ʩʚʦʡʩʪʚʘ 

ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʪʦʧʦʣʷ ʙʝʣʦʛʦ [145].  ʅʘʫʯʥʳʡ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʶʪ 

ʦʪʜʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʚʳʜʝʣʝʥʥʳʝ ʠʟ ʧʦʯʝʢ ʪʦʧʦʣʝʡ: ʧʠʥʦʮʝʤʙʨʠʥ ʠ 

ʧʠʥʦʩʪʨʦʙʠʥ - ʧʨʦʚʦʜʷʪʩʷ ʜʦʢʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʪʠʭ ʚʝʱʝʩʪʚ, 

ʦʮʝʥʠʚʘʝʪʩʷ ʠʭ ʬʘʨʤʘʢʦʢʠʥʝʪʠʢʘ ʠ ʬʘʨʤʘʢʦʜʠʥʘʤʠʢʘ [160]. ʊʘʢʞʝ 

ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʳʷʚʣʝʥʠʶ ʫ ʧʠʥʦʩʪʨʦʙʠʥʘ ʘʥʢʩʠʦʣʠʪʠʯʝʩʢʠʭ ʠ 

ʘʥʪʠʜʝʧʨʝʩʩʠʚʥʳʭ ʩʚʦʡʩʪʚ ʧʦʜ ʚʣʠʷʥʠʝʤ ʠʤʤʫʥʦʜʝʧʨʝʩʩʘʥʪʘ ʠ ʜʦʢʘʟʘʥʘ ʝʛʦ 

ʩʧʦʩʦʙʥʦʩʪʴ ʫʩʪʨʘʥʷʪʴ ʷʚʣʝʥʠʷ ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ [19, 94, 95]. ʇʨʦʚʦʜʷʪʩʷ ʨʘʙʦʪʳ ʧʦ ʚʳʷʚʣʝʥʠʶ 

ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʦʡ ʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠʟʚʣʝʯʝʥʠʡ ʠʟ ʧʦʯʝʢ 

ʪʦʧʦʣʝʡ ʚ ʦʪʥʦʰʝʥʠʠ ʨʘʟʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʟʦʣʦʪʠʩʪʦʛʦ 

ʩʪʘʬʠʣʦʢʦʢʢʘ [2, 5, 7, 44, 51, 103, 135, 143]. ɺ ʂʘʟʘʭʩʪʘʥʝ ʘʢʪʠʚʥʦ ʠʟʫʯʘʶʪʩʷ 

ʧʦʯʢʠ ʪʦʧʦʣʷ ʙʘʣʴʟʘʤʠʯʝʩʢʦʛʦ ʠ ʧʦʣʫʯʝʥ ʨʷʜ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ: 

ʩʫʙʩʪʘʥʮʠʷ çʊʦʧʦʣʠʥè (ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʧʨʦʜʫʢʪ, ʚʳʭʦʜ ʦʢʦʣʦ 35%) [105, 

106, 107]. ʅʘ ʦʩʥʦʚʝ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʧʨʦʜʫʪʢʘ - ʩʫʙʩʪʘʥʮʠʠ çʊʦʧʦʣʠʥè  

ʙʳʣʠ ʧʦʣʫʯʝʥʳ: ʤʘʟʴ (ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʤʠʢʦʟʘʭ ʠ ʩʪʨʝʧʪʦʜʝʨʤʠʠ), ʥʘʩʪʦʡʢʘ 

(ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʩʪʦʤʘʪʠʪʝ ʠ ʧʘʨʦʜʦʥʪʠʪʝ), ʞʝʚʘʪʝʣʴʥʘʷ ʨʝʟʠʥʢʘ (ʧʨʠ 

ʣʝʯʝʥʠʠ ʚʦʩʧʘʣʝʥʠʷ ʧʦʣʦʩʪʠ ʨʪʘ), ʣʝʯʝʙʥʳʝ ʩʠʛʘʨʝʪʳ ʠ ʵʬʠʨʥʦʝ ʤʘʩʣʦ (ʧʨʠ 

ʣʝʯʝʥʠʠ ʪʫʙʝʨʢʫʣʝʟʘ), ʬʠʙʨʠʥʦʚʳʝ ʧʣʝʥʢʠ (ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʥʦʚʦʛʦ 

ʧʝʨʝʚʷʟʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʭʠʨʫʨʛʠʠ), ʩʫʧʧʦʟʠʪʦʨʠʠ (ʧʨʠ ʣʝʯʝʥʠʠ ʵʨʦʟʠʠ, 

ʧʨʦʪʩʪʘʪʠʪʘ ʠ ʢʦʣʴʧʠʪʘ) [105, 106, 107]. ʊʘʢʞʝ ʥʘ ʩʥʦʚʝ ʩʫʙʩʪʘʥʮʠʠ 
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ʨʘʟʨʘʙʦʪʘʥʳ ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʝ  ʧʨʠʤʝʥʠʤʳ ʚ ʦʥʢʦʣʦʛʠʠ ʧʨʠ 

ʦʙʣʫʯʝʥʠʠ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʙʦʣʴʥʳʭ  ʠ ʚ ʢʘʯʝʩʪʚʝ ʟʘʱʠʪ r ʢʨʦʚʝʪʚʦʨʥʦʡ 

ʩʠʩʪʝʤr ʦʪ ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʦʙʣʫʯʝʥʠʷ [105, 106, 107]. ɺ ʭʦʜʝ ʢʣʠʥʠʯʝʩʢʠʭ ʠ 

ʜʦʢʣʠʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʚʳʷʚʣʝʥʘ ʥʠʟʢʘʷ ʪʦʢʩʠʯʥʦʩʪʴ ʧʦʣʫʯʝʥʥʦʛʦ 

ʧʨʦʜʫʢʪʘ - ʩʫʙʩʪʘʥʮʠʠ çʊʦʧʦʣʠʥè, ʘ ʪʘʢʞʝ ʦʙʥʘʨʫʞʝʥʳ ʘʥʪʠʤʠʢʨʦʙʥʳʝ, 

ʨʘʥʦʟʘʞʠʚʣʷʶʱʠʝ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʝ, ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʝ, 

ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʳʝ ʩʚʦʡʩʪʚʘ [107]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʘʷ ʩʫʙʩʪʘʥʮʠʷ 

ʥʘʰʣʘ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʘʢʪʠʢʝ [107]. ɺ ʂʘʥʘʜʝ 

ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʙʳʣʘ ʜʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʢʦʤʧʦʥʝʥʪʘ ʩʘʣʠʢʦʨʪʠʥʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʠʟ ʵʢʩʪʨʘʢʪʘ ʪʦʧʦʣʷ ʙʘʣʴʟʘʤʠʯʝʩʢʦʛʦ, 

ʢʘʢ ʬʘʢʪʦʨʘ, ʩʥʠʞʘʶʱʝʛʦ ʦʞʠʨʝʥʠʝ ʠ ʦʩʣʘʙʣʷʶʱʝʛʦ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ 

ʠʥʩʫʣʠʥʫ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ ʤʳʰʘʭ [159]. 

ʅʘ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʤ ʨʳʥʢʝ ʈʌ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʩʳʚʦʨʦʪʢʠ, 

ʤʘʩʢʠ ʠ ʢʨʝʤʘ (ʨʠʩ. 2), ʚ ʩʦʩʪʘʚʘʭ ʢʦʪʦʨʳʭ ʚʭʦʜʷʪ ʩʧʠʨʪʦʚʦʡ ʵʢʩʪʨʘʢʪ ʧʦʯʝʢ 

ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ [130]. 

 

ʈʠʩʫʥʦʢ 2 ï ɹɸɼʳ ʥʘ ʦʩʥʦʚʝ ʧʦʯʝʢ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ. 

 

ʇʦ ʜʘʥʥʳʤ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʳ, ʪʦʧʦʣʴ ʯʝʨʥʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʚʠʜʝ 

ʥʘʩʪʦʷ ʢʦʨʳ ʧʨʠ ʣʠʭʦʨʘʜʢʝ, ʘ ʪʘʢʞʝ ʚ ʤʘʟʷʭ ʜʣʷ ʣʝʯʝʥʠʷ ʦʞʦʛʦʚ, ʧʦʜʘʛʨʳ, 

ʛʝʤʦʨʨʦʷ. ʉʧʠʨʪʦʚʦʡ ʵʢʩʪʨʘʢʪ ʠʟ ʧʦʯʝʢ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʠʩʧʦʣʴʟʫʶʪ ʚʥʫʪʨʴ 

ʜʣʷ ʣʝʯʝʥʠʷ ʪʫʙʝʨʢʫʣʝʟʘ, ʨʝʚʤʘʪʠʟʤʘ, ʧʦʜʘʛʨʳ, ʣʠʭʦʨʘʜʢʠ, ʮʠʩʪʠʪʘ, 

ʧʨʦʩʪʫʜʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʛʦ, ʫʩʧʦʢʘʠʚʘʶʱʝʛʦ ʠ 
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ʦʪʭʘʨʢʠʚʘʶʱʝʛʦ ʩʨʝʜʩʪʚʘ [112]. ʆʪʚʘʨ ʠʟ ʢʦʨʳ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʧʨʠʤʝʥʷʶʪ 

ʚʥʫʪʨʴ ʢʘʢ ʧʨʦʪʠʚʦʤʘʣʷʨʠʡʥʦʝ, ʛʝʤʦʩʪʘʪʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ (ʚ ʠʥʜʠʡʩʢʦʡ 

ʤʝʜʠʮʠʥʝ) [112]. ʀʟ ʵʢʩʪʨʘʢʪʘ ʧʦʯʝʢ ʛʦʪʦʚʷʪ ʪʦʧʦʣʠʥʫʶ ʤʘʟʴ, ʠʩʧʦʣʴʟʫʝʤʫʶ 

ʚ ʢʘʯʝʩʪʚʝ ʜʝʟʠʥʬʠʮʠʨʫʶʱʝʛʦ, ʞʘʨʦʧʦʥʠʞʘʶʱʝʛʦ, ʦʪʚʣʝʢʘʶʱʝʛʦ  ʩʨʝʜʩʪʚʘ 

ʧʨʠ ʨʝʚʤʘʪʠʟʤʝ, ʨʘʥʘʭ, ʦʞʦʛʘʭ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʥʘʨʦʜʥʦʝ ʩʨʝʜʩʪʚʦ ʜʣʷ 

ʫʢʨʝʧʣʝʥʠʷ ʚʦʣʦʩ. ʀʟ ʧʦʯʝʢ ʧʦʣʫʯʘʶʪ ʵʬʠʨʥʦʝ ʤʘʩʣʦ, ʢʦʪʦʨʦʝ ʚʭʦʜʠʪ ʚ 

ʩʦʩʪʘʚ ʪʫʘʣʝʪʥʦʛʦ ʤʳʣʘ [104, 130]. ʊʘʢʞʝ ʠʟʚʝʩʪʥʦ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ 

ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ ʩʦʢʘ ʩʚʝʞʠʭ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ, ʦʙʣʘʜʘʶʱʝʛʦ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ, ʦʙʝʟʙʦʣʠʚʘʶʱʠʤ ʧʨʠ ʟʫʙʥʦʡ ʙʦʣʠ ʠ ʫʩʧʦʢʘʠʚʘʶʱʠʤ 

ʜʝʡʩʪʚʠʝʤ [112]. 

ʉʳʨʴʝ ʪʦʧʦʣʷ ʙʝʣʦʛʦ ʪʘʢʞʝ ʥʘʰʣʦ ʧʨʠʤʝʥʝʥʠʝ ʚ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ: 

ʢʦʨʥʠ ʦʙʣʘʜʘʶʪ ʬʫʥʛʠʮʠʜʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʦʪʚʘʨ ʠʟ ʢʦʨʳ ʠ ʧʦʯʝʢ 

ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʧʝʨʝʤʝʞʘʶʱʝʡʩʷ ʣʠʭʦʨʘʜʢʝ, ʧʦʜʘʛʨʝ, ʨʝʚʤʘʪʠʟʤʝ, ʠʰʠʘʩʝ, 

ʪʘʢʞʝ ʦʪʚʘʨ ʠʟ ʧʦʯʝʢ ʧʨʠ ʣʝʯʝʥʠʠ ʨʘʥ, ʦʞʦʛʦʚ, ʚʦʩʧʘʣʝʥʠʡ ʢʦʞʠ ʠ ʢʘʢ 

ʦʪʭʘʨʢʠʚʘʶʱʝʝ ʩʨʝʜʩʪʚʦ ʠ ʚ ʚʠʜʝ ʤʘʟʠ ʜʣʷ ʣʝʯʝʥʠʷ ʛʝʤʦʨʨʦʷ. ʀʟʚʝʩʪʥʦ ʦ 

ʧʨʠʤʝʥʝʥʠʠ ʦʪʚʘʨʘ ʠʟ ʢʦʨʳ ʠ ʧʦʙʝʛʦʚ ʪʦʧʦʣʷ ʙʝʣʦʛʦ ʚ ʢʘʯʝʩʪʚʝ 

ʘʥʪʠʛʝʣʴʤʠʥʪʥʦʛʦ ʩʨʝʜʩʪʚʘ [112]. ʃʠʩʪʴʷ ʪʦʧʦʣʷ ʠʪʘʣʴʷʥʩʢʦʛʦ ʚ ʩʚʝʞʝʤ ʚʠʜʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʙʘʢʪʝʨʠʮʠʜʥʦʛʦ ʠ ʧʨʦʪʠʩʪʦʮʠʜʥʦʛʦ ʩʨʝʜʩʪʚʘ [112]. 

ʅʘʩʪʦʡ ʠʟ ʣʠʩʪʴʝʚ ʠ ʢʦʨʳ ʪʦʧʦʣʷ ʣʘʚʨʦʣʠʩʪʥʦʛʦ ʚ ʤʦʥʛʦʣʴʩʢʦʡ ʤʝʜʠʮʠʥʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ ʙʦʣʝʟʥʝʡ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ ʠ ʢʘʢ 

ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʝ ʠ ʛʝʤʦʩʪʘʪʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ [112]. 

 

1.3. ɸʢʪʫʘʣʴʥʳʝ ʘʩʧʝʢʪʳ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʩʳʨʴʷ ʠ ʧʨʝʧʘʨʘʪʦʚ 

ʚʠʜʦʚ ʨʦʜʘ Populus 

ɺʦʧʨʦʩ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʚ ʬʘʨʤʘʮʠʠ. ʆʙʟʦʨ ʩʧʨʘʚʦʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ [46, 64] 

ʠ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ [21, 24, 100, 101, 131, 132] ʧʦʢʘʟʘʣ, ʯʪʦ ʦʧʳʪ 

ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Populus ʚ ʈʌ ʠʤʝʝʪ ʛʣʫʙʦʢʠʝ ʠʩʪʦʨʠʯʝʩʢʠʝ 

ʢʦʨʥʠ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʫʞʝ ʚ ʈʦʩʩʠʡʩʢʫʶ ɻʌ I ʠʟʜʘʥʠʷ ʚʭʦʜʠʣʠ ʪ. 

ʙʘʣʴʟʘʤʠʯʝʩʢʠʡ P. balsamifera L., ʪ. ʤʦʥʦʣʠʬʝʨʥʳʡ P. monolifera Ait., ʪ. 
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ʯʝʨʥʳʡ Populus nigra L., ʪ. ʧʠʨʘʤʠʜʘʣʴʥʳʡ P. pyramidalis Borkh., ʙʦʣʝʝ ʪʦʛʦ ʚ 

ʥʸʤ ʠʤʝʣʘʩʴ ʦʙʱʘʷ ʩʪʘʪʴʷ ʥʘ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Populus. ʇʨʠ ʵʪʦʤ ʫ 

ʨʘʟʥʳʭ ʚʠʜʦʚ ʪʦʧʦʣʷ ʧʨʠʤʝʥʷʣʠ ʧʦʯʢʠ ʩʚʝʞʠʝ ʠ ʧʦʨʦʰʦʢ ʜʨʝʚʝʩʥʦʛʦ ʫʛʣʷ 

[52]. 

ʆʜʥʘʢʦ ʫʢʘʟʘʥʥʳʝ ʚʠʜʳ ʪʦʧʦʣʷ ʙʳʣʠ ʚʳʚʝʜʝʥʳ ʠʟ ɻʌ ʠ ʚʥʦʚʴ 

ʧʨʝʜʣʦʞʝʥʳ ʢ ʤʝʜʠʮʠʥʩʢʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʛʨʫʧʧʦʡ ʘʚʪʦʨʦʚ (ʂʫʨʢʠʥ ɺ.ɸ., 

ɹʨʘʩʣʘʚʩʢʠʡ ɺ.ɹ., ɿʘʧʝʩʦʯʥʘʷ ɻ.ɻ., ʇʨʘʚʜʠʚʮʝʚʘ ʆ.ɽ., ɾʜʘʥʦʚ ʀ.ʇ., ʂʦʩʷʢʠʥ 

ɺ.ɸ., ʊʢʘʯʝʥʢʦ ɸ.ɸ., 1998 ʛ.) [100]. ʀʤʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʚʨʝʤʝʥʥʘʷ 

ʬʘʨʤʘʢʦʧʝʡʥʘʷ ʩʪʘʪʴʷ ʥʘ ʧʦʯʢʠ, ʬʘʨʤʘʢʦʧʝʡʥʘʷ ʩʪʘʪʴʷ ʥʘ ʥʘʩʪʦʡʢʫ ʧʦʯʝʢ 

ʪʦʧʦʣʷ, ʘ ʪʘʢʞʝ ʌʉ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʘʥʜʘʨʪʥʳʡ ʦʙʨʘʟʝʮ ʧʠʥʦʩʪʨʦʙʠʥʘ 

(ʌʉ 42-0073-01) [133, 134]. ɺʥʦʚʴ ʚʚʝʜʝʥʘ ʩʪʘʪʴʷ ʥʘ ʩʳʨʴʝ çʊʦʧʦʣʷ ʧʦʯʢʠè 

ʪʦʣʴʢʦ ʚ 2015 ʛʦʜʫ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʌʘʨʤʘʢʦʧʝʶ ʈʌ XIII ʠʟʜʘʥʠʷ [21, 60].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʜʝʡʩʪʚʫʝʪ ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʌʘʨʤʘʢʦʧʝʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ XIV ʠʟʜʘʥʠʷ 2018 ʛʦʜʘ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ, ʚ 

ʢʦʪʦʨʫʶ ʪʘʢʞʝ ʚʢʣʶʯʝʥʘ ʩʪʘʪʴʷ çʊʦʧʦʣʷ ʧʦʯʢʠè (ʌʉ.2.5.0042.15). ɺ ʜʘʥʥʦʡ 

ʩʪʘʪʴʝ ʫʢʘʟʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ: ʪʦʧʦʣʴ ʯʝʨʥʳʡ Populus nigra L., ʪʦʧʦʣʴ 

ʜʝʣʴʪʦʚʠʜʥʳʡ Populus deltoides Marsh, ʪʦʧʦʣʴ ʜʫʰʠʩʪʳʡ Populus suaveolens 

Fisch., ʪʦʧʦʣʴ ʙʘʣʴʟʘʤʠʯʝʩʢʠʡ Populus balsamifera L, ʪʦʧʦʣʴ ʣʘʚʨʦʣʠʩʪʥʳʡ 

Populus laurifolia Ledeb. ʇʨʝʜʩʪʘʚʣʝʥʳ ʢʣʶʯʝʚʳʝ ʨʘʟʜʝʣʳ ʘʥʘʣʠʟʘ, ʧʨʠ ʵʪʦʤ 

ʚ ʢʘʯʝʩʪʚʝʥʥʦʤ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʘʥʘʣʠʟʝ ʧʨʠʤʝʥʷʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʩʪʘʥʜʘʨʪʥʳʡ ʦʙʨʘʟʝʮ ɻʉʆ ʧʠʥʦʩʪʨʦʙʠʥʘ [24]. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʬʘʨʤʘʢʦʧʝʡʥʦʡ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʧʦʯʝʢ ʪʦʧʦʣʷ (ʌʉ.2.5.0042.15): 

ʚʥʫʪʨʝʥʥʠʡ ʵʧʠʜʝʨʤʠʩ ʯʝʰʫʠ ʩʦʩʪʦʠʪ ʠʟ ʩʪʦʣʙʯʘʪʳʭ ʢʣʝʪʦʢ, ʥʝʢʦʪʦʨʳʝ 

ʢʣʝʪʢʠ ʟʘʧʦʣʥʝʥʳ ʞʝʣʪʦʚʘʪʳʤ ʩʦʜʝʨʞʠʤʳʤ. ʅʘ ʢʣʝʪʢʘʭ ʥʘʨʫʞʥʦʛʦ 

ʵʧʠʜʝʨʤʠʩʘ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʦʩʪʳʝ ʦʜʥʦʢʣʝʪʦʯʥʳʝ ʢʫʪʠʥʠʟʠʨʦʚʘʥʥʳʝ ʚʦʣʦʩʢʠ 

ʩ ʛʣʘʜʢʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. ʇʦʜ ʥʘʨʫʞʥʳʤ ʠ ʚʝʨʭʥʠʤ ʵʧʠʜʝʨʤʠʩʦʤ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʨʦʙʢʘ. ʆʩʥʦʚʥʘʷ ʪʢʘʥʴ ʯʝʰʫʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʳʭʣʦʡ 

ʧʘʨʝʥʭʠʤʦʡ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʢʣʝʪʦʢ ʩ ʢʦʨʠʯʥʝʚʳʤ ʩʦʜʝʨʞʠʤʳʤ. ʊʘʢʞʝ ʚ 

ʦʩʥʦʚʥʦʡ ʧʘʨʝʥʭʠʤʝ ʚʩʪʨʝʯʘʶʪʩʷ ʩʢʣʝʨʝʠʜʳ ʠ ʜʨʫʟʳ ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ [24]. 
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ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʧʠʥʦʩʪʨʦʙʠʥʘ ʚ ʧʦʯʢʘʭ ʪʦʧʦʣʷ ʙʳʣʘ 

ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ɺʕɾʍ ʛʨʫʧʧʦʡ ʘʚʪʦʨʦʚ (ʂʫʨʢʠʥ ɺ.ɸ., 

ɹʨʘʩʣʘʚʩʢʠʡ ɺ.ɹ., ɿʘʧʝʩʦʯʥʘʷ ɻ.ɻ., 1993 ʛ.) [61]. ʇʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʝʪʦʜʘ ʦʙʨʘʱʝʥʥʦ-ʬʘʟʦʚʦʡ ɺʕɾʍ ʚ ʠʟʦʢʨʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʥʘ 

ʭʨʦʤʘʪʦʛʨʘʬʝ çʄʠʣʣʠʭʨʦʤ-4è ʩ ʋʌ - ʜʝʪʝʢʪʦʨʦʤ ʧʨʠ ɚ=290ʥʤ [10, 61, 116].  

ɸʥʘʣʠʟʠʨʫʝʤʳʡ ʵʢʩʪʨʘʢʪ ʠʟ ʧʦʯʝʢ ʪʦʧʦʣʷ ʭʨʦʤʘʪʦʛʨʘʬʠʨʦʚʘʣʠ ʥʘ 

ʢʦʣʦʥʢʝ ʂɸʍ (2ʭ64 ʤʤ, ʩʪʘʮʠʦʥʘʨʥʘʷ ʬʘʟʘ ʉ-18). ɺ ʢʘʯʝʩʪʚʝ ʧʦʜʚʠʞʥʦʡ 

ʬʘʟʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʤʝʩʴ ʘʮʝʪʦʥʠʪʨʠʣ - ʚʦʜʘ - ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ (50:50:1). ɺ 

ʤʝʪʦʜʠʢʝ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ɻʉʆ ʧʠʥʦʩʪʨʦʙʠʥʘ. ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ 

ʧʠʥʦʩʪʨʦʙʠʥʘ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʚʦ ʚʩʝʭ ʦʙʨʘʟʮʘʭ ʧʦʯʝʢ ʪʦʧʦʣʷ 

ʙʘʣʴʟʘʤʠʯʝʩʢʦʛʦ (ʩʚʳʰʝ 5,0 %) [10, 61, 114, 116].  

ʉ ʧʦʤʦʱʴʶ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ɺʕɾʍ ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ 

ʘʥʘʣʠʟ ʥʝʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ ʊʦʧʦʣʴ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ 

ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʠ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ, ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʚ ʉʠʙʠʨʠ. ɺʦ 

ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʘʭ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ (ʩʚʳʰʝ 15%), ʦʜʥʘʢʦ ʩʦʜʝʨʞʘʥʠʝ ʧʠʥʦʩʪʨʦʙʠʥʘ ʚʳʰʝ 

ʚ ʦʙʨʘʟʮʘʭ ɽʚʨʦʧʝʡʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʘ ʚ ʩʠʙʠʨʩʢʠʭ ʦʙʨʘʟʮʘʭ ʜʦʤʠʥʠʨʫʝʪ ʝʛʦ 

ʭʘʣʢʦʥʦʚʳʡ ʘʥʘʣʦʛ [10, 12, 61, 109]. 

ɻʨʫʧʧʦʡ ʘʚʪʦʨʦʚ (ʊʫʨʝʮʢʦʚʘ ɺ.ʌ., ʃʦʙʘʥʦʚʘ ʀ.ʖ., ʄʘʩʣʝʥʥʠʢʦʚʘ ʂ.ɸ. 

ʠ ʜʨ.) ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʨʘʙʦʪʘ ʧʦ ʠʟʫʯʝʥʠʶ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʩʳʨʴʷ ʪʦʧʦʣʷ 

ʜʨʦʞʘʱʝʛʦ ʠʣʠ ʦʩʠʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʤʝʪʦʜʘʤʠ ʊʉʍ, ɺʕɾʍ ʠ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ [78, 86, 127]. ʄʝʪʦʜʦʤ ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʚ 

ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ ʜʨʦʞʘʱʝʛʦ ʚ ʩʠʩʪʝʤʝ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʥ-ʙʫʪʘʥʦʣ : ʫʢʩʫʩʥʘʷ 

ʢʠʩʣʦʪʘ : ʚʦʜʘ (4:1:5) ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʯʝʪʳʨʷ ʧʷʪʥʘ, ʢʦʪʦʨʳʝ ʚ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤ ʩʚʝʪʝ ʠʤʝʶʪ ʢʦʨʠʯʥʝʚʫʶ ʦʢʨʘʩʢʫ, ʘ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 

ʩʧʠʨʪʦʚʳʤ ʨʘʩʪʚʦʨʦʤ AlCl 3 ʩʚʝʪʷʪʩʷ ʞʝʣʪʦʚʘʪʦ-ʟʝʣʝʥʳʤ ʮʚʝʪʦʤ. ʇʦ 

ʭʘʨʘʢʪʝʨʫ ʩʚʝʯʝʥʠʷ ʠ ʚʝʣʠʯʠʥʝ Rf ʜʚʘ ʧʷʪʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʢʘʟʘʪʝʣʷʤ ʉʆ 

ʛʠʧʝʨʦʟʠʜʘ ʠ ʨʫʪʠʥʘ. ʄʝʪʦʜʦʤ ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʚ ʣʠʩʪʴʷʭ 

ʦʩʠʥʳ ʚ ʩʠʩʪʝʤʝ ʵʪʠʣʘʮʝʪʘʪ : ʧ-ʢʩʠʣʦʣ : ʤʫʨʘʚʴʠʥʘʷ ʢʠʩʣʦʪʘ : ʚʦʜʘ ʚ 

ʩʦʦʪʥʦʰʝʥʠʠ ʨʘʩʪʚʦʨʠʪʝʣʝʡ 35:1:2:2 ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʯʝʪʳʨʝ ʚʝʱʝʩʪʚʘ - 
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ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʬʝʥʦʣʛʣʠʢʦʟʠʜʦʚ, ʢʦʪʦʨʳʝ ʦʢʨʘʰʠʚʘʶʪʩʷ ʚ ʨʦʟʦʚʳʡ ʮʚʝʪ 

ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʨʘʩʪʚʦʨʦʤ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ. ʉʨʝʜʠ ʦʙʥʘʨʫʞʝʥʥʳʭ 

ʬʝʥʦʣʦʛʜʠʢʦʟʠʜʦʚ ʧʦ ʚʝʣʠʯʠʥʝ Rf ʠ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ ʦʙʨʘʟʮʘʤʠ 

ʦʧʨʝʜʝʣʝʥʦ ʜʚʘ - ʩʘʣʠʮʠʥ ʠ ʪʨʝʤʫʣʘʮʠʥ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʝʥʳ 

ʤʝʪʦʜʦʤ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ. 

ɺʕɾʍ-ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʭʨʦʤʘʪʦʛʨʘʬʘ ʤʘʨʢʠ çʄʠʣʠʭʨʦʤ 

ɸ-02èʩ ʋʌ-ʜʝʪʝʢʪʦʨʦʤ ʚ ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʷʭ: ʧʦʜʚʠʞʥʘʷ ʬʘʟʘ: ɸ - 0,01% 

ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʪʨʠʬʪʦʨʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ; ɺ - 100% ʘʮʝʪʦʥʠʪʨʠʣ, ʩʢʦʨʦʩʪʴ 

ʵʣʶʠʨʦʚʘʥʠʷ - 100 ʤʢʣ/ʤʠʥ, ʦʙʲʝʤ ʧʨʦʙʳ - 2 ʤʢʣ, ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʣʦʥʢʠ 35
ʦ
ʉ; 

ʛʨʘʜʠʝʥʪ 5-55% ʵʣʶʝʥʪʘ ɸ. ʇʨʦʚʦʜʠʣʠ ʋʌ-ʜʝʪʝʢʪʠʨʦʚʘʥʠʝ ʧʨʠ ʜʣʠʥʘʭ ʚʦʣʥ: 

220, 254, 268, 300, 314, 360 ʥʤ [86, 127]. ʀʜʝʥʪʠʬʠʢʘʮʠʶ ʚʳʷʚʣʝʥʥʳʭ 

ʚʝʱʝʩʪʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦ ʚʨʝʤʝʥʠ ʫʜʝʨʞʠʚʘʥʠʷ ʠ ʧʦʣʫʯʝʥʥʳʤ ʋʌ-ʩʧʝʢʪʨʘʤ 

ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ ʦʙʨʘʟʮʘʤʠ (çSigma-Aldrichè ɻʝʨʤʘʥʠʷ, ʉʐɸ). 

ʄʝʪʦʜʦʤ ɺʕɾʍ ʚ ʩʧʠʨʪʦʚʦʤ ʠʟʚʣʝʯʝʥʠʠ  ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʜʨʦʞʘʱʝʛʦ ʙʳʣʠ 

ʦʧʨʝʜʝʣʝʥʳ ʬʣʘʚʦʥʦʠʜʳ: ʨʫʪʠʥ ʠ ʛʠʧʝʨʦʟʠʜ, ʚ ʛʠʜʨʦʣʠʟʘʪʝ ʩʧʠʨʪʦʚʦʛʦ 

ʠʟʚʣʝʯʝʥʠʷ ʦʧʝʨʝʜʝʣʝʥʳ ʯʝʪʳʨʝ ʘʛʣʠʢʦʥʘ ʬʣʘʚʦʥʦʠʜʦʚ, ʧʨʠ ʵʪʦʤ ʠʟ ʥʠʭ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʢʚʝʨʮʝʪʠʥ ʠ ʢʝʤʧʬʝʨʦʣ, ʪʘʢʞʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ 

ʬʝʥʦʣʛʜʠʢʦʟʠʜʳ: ʩʘʣʠʮʠʥ, ʪʨʝʤʫʣʘʮʠʥ ʠ ʢʦʨʠʯʥʘʷ, ʧ-ʢʫʤʘʨʦʚʘʷ ʠ ʬʝʨʫʣʦʚʘʷ 

ʢʠʩʣʦʪʳ. ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ 

ʜʨʦʞʘʱʝʛʦ ʦʧʨʝʜʝʣʷʣʠ ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʛʠʧʝʨʦʟʠʜ ʧʨʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʜʣʠʥʝ 

ʚʦʣʥʳ 412 ʥʤ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʦʤ ʧʨʷʤʦʡ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ ʦʧʨʝʜʝʣʷʣʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʬʝʥʦʣʛʣʠʢʦʟʠʜʦʚ ʠ ʬʝʥʦʣʢʠʩʣʦʪ ʚ ʠʩʩʣʝʜʫʝʤʦʤ 

ʩʳʨʴʝ [86, 127]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ 

ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ ʜʨʦʞʘʱʝʛʦ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,97Ñ0,04 

% ʜʦ 2,10Ñ0,05 %; ʬʝʥʦʣʦʛʣʠʢʦʟʠʜʦʚ - ʦʪ 3,67Ñ0,06 % ʜʦ 5,64Ñ0,18 %: 

ʬʝʥʦʣʦʢʠʩʣʦʪ - ʦʪ 1,06Ñ0,05 % ʜʦ 2,46Ñ0,09 %. ʊʘʢʞʝ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʣʠʩʪʴʷʭ ʦʩʠʥʳ ʜʫʙʠʣʴʥʳʭ ʚʝʱʝʩʪʚ  - 2,35Ñ0,09 % - 4,98Ñ0,12 % 

ʠ ʧʦʣʠʩʘʭʘʨʠʜʦʚ ï 2,48Ñ0,05 % - 5,52Ñ0,14 % [86, 127]. ɺ ʧʦʣʫʯʝʥʥʦʡ 

ʩʫʙʩʪʘʥʮʠʠ - ʩʫʭʦʤ ʵʢʩʪʨʘʢʪʝ ʣʠʩʪʴʝʚ ʦʩʠʥʳ - ʪʘʢʞʝ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ 
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ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ɹɸʉ: ʩʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ 

ʧʝʨʝʩʯʝʪʝ ʥʘ ʛʠʧʝʨʦʟʠʜ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 4,02Ñ0,14 % ʜʦ 6,89Ñ0,04 %, 

ʬʝʥʦʣʛʣʠʢʦʟʠʜʦʚ - ʦʪ 18,15Ñ0,89 % ʜʦ 22,84Ñ0,99 %, ʬʝʥʦʣʢʠʩʣʦʪ - ʦʪ 

4,49Ñ0,18 % ʜʦ 6,52Ñ0,32 %, ʜʫʙʠʣʴʥʳʭ ʚʝʱʝʩʪʚ - 7,50Ñ0,26% ʜʦ 9,87Ñ0,13% 

[127]. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʦʤʠʥʠʨʫʶʱʝʡ ʛʨʫʧʧʦʡ ɹɸɺ ʚ ʣʠʩʪʴʷʭ ʦʩʠʥʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ ʷʚʣʷʝʪʩʷ ʬʝʥʦʣʛʣʠʢʦʟʠʜʳ [78, 127]. 

ʄʝʪʦʜʦʤ ɻʍ-ʄʉ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʩʪʘʚʘ 

ʣʠʩʪʴʝʚ ʠ ʢʦʨʳ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʠ ʜʨʦʞʘʱʝʛʦ [121]. ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʩʦʩʪʘʚ 

ʣʠʩʪʴʝʚ ʠ ʢʦʨʳ ʠʟʫʯʘʝʤʳʭ ʚʠʜʦʚ ʪʦʧʦʣʷ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʭʦʜʩʪʚʦ: 

ʦʙʥʘʨʫʞʝʥ ʚʦ ʚʩʝʭ ʦʙʨʘʟʮʘʭ ʩʘʣʠʮʠʥ, ʩʘʣʠʨʝʧʠʥ, ʪʨʠʭʦʢʘʨʧʠʥ. ʆʜʥʘʢʦ ʝʩʪʴ ʠ 

ʨʘʟʣʠʯʠʷ, ʪʘʢ, ʚ ʢʦʨʝ ʦʩʠʥʳ ʠ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʦʙʥʘʨʫʞʝʥ ʩʘʣʠʨʝʧʦʟʠʜ. 

ʇʦʧʫʣʠʥ ʧʨʠʩʫʪʩʪʚʫʝʪ ʪʦʣʴʢʦ ʚ ʢʦʨʝ ʪʦʧʦʣʷ ʜʨʦʞʘʱʝʛʦ, ʪʨʝʤʫʣʦʠʜʠʥ ʚʦ 

ʚʩʝʭ ʦʙʲʝʢʪʘʭ ʢʨʦʤʝ ʢʦʨʳ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ, ʘ ʪʨʝʤʫʣʘʮʠʥ ʚ ʢʦʨʝ ʦʩʠʥʳ ʠ 

ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ [121]. 

ʀʟʚʝʩʪʝʥ ʩʧʦʩʦʙ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ 

ʣʠʩʪʴʷʭ ʠ ʧʦʯʢʘʭ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʤʝʪʦʜʦʤ ʧʨʷʤʦʡ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ [43]. 

ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʚʢʣʶʯʘʝʪ ʪʘʢʠʝ ʩʪʘʜʠʠ, ʢʘʢ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʝ ʩʳʨʴʷ 60% 

ʵʪʠʣʦʚʳʤ ʩʧʠʨʪʦʤ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʭʣʦʨʦʬʦʨʤʦʤ ʩ ʮʝʣʴʶ 

ʦʩʚʦʙʦʞʜʝʥʠʷ ʵʢʩʪʨʘʢʪʘ ʦʪ ʭʣʦʨʦʬʠʣʣʘ, ʠʟʤʝʨʝʥʠʝ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ 

ʠʩʩʣʝʜʦʫʤʦʛʦ ʨʘʩʪʚʦʨʘ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 330 ʥʤ, ʟʘʪʝʤ ʨʘʩʯʝʪ ʩʦʜʝʨʞʘʥʠʷ 

ʩʫʤʤʳ ʬʣʘʚʘʥʦʠʜʦʚ, ʢʦʪʦʨʦʝ ʩʦʩʪʘʚʠʣʦ 0,026 % - ʜʣʷ ʣʠʩʪʴʝʚ ʠ 0,053% - ʜʣʷ 

ʧʦʯʝʢ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ [43]. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʜʘʥʥʘʷ ʤʝʪʦʣʠʢʘ ʠʤʝʝʪ ʨʷʜ 

ʥʝʜʦʩʪʘʪʢʦʚ: ʥʠʟʢʘʷ ʩʧʝʮʠʬʠʯʥʦʩʪʴ, ʥʝʪʦʯʥʦʩʪʴ, ʥʝʧʦʣʥʦʪʘ ʵʢʩʪʨʘʢʮʠʠ 

(ʵʢʩʪʨʘʛʝʥʪ ʚʳʙʨʘʥ ʥʝʦʧʪʠʤʘʣʴʥʳʡ), ʥʝʦʙʲʝʢʪʠʚʥʦʩʪʴ, ʟʘʢʣʶʯʘʶʱʘʷʩʷ ʚ 

ʧʦʣʫʯʝʥʠʠ ʟʘʥʠʞʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ, ʦʪʩʫʪʩʪʚʠʝ ʧʝʨʝʩʯʝʪʘ 

ʩʦʜʝʨʞʘʥʠʷ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʥʘ ʢʦʥʢʨʝʪʥʦʝ ʬʣʘʚʦʥʦʠʜʥʦʝ ʚʝʱʝʩʪʚʦ, 

ʪʨʫʜʦʝʤʢʦʩʪʴ ʤʝʪʦʜʠʢʠ (ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʵʢʩʪʨʘʢʪʘ 

ʭʣʦʨʦʬʦʨʤʦʤ). ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʘʥʘʣʠʟʝ ʋʌ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ 

ʧʝʨʝʩʯʝʪ ʥʘ ʢʦʥʢʨʝʪʥʦʝ ʬʣʘʚʦʥʦʠʜʥʦʝ ʚʝʱʝʩʪʚʦ, ʩʦʜʝʨʞʘʱʝʝʩʷ ʚ 
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ʠʩʩʣʝʜʫʝʤʦʤ ʚʠʜʝ ʩʳʨʴʷ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʪʦʯʥʳʭ ʠ ʣʝʛʢʦ 

ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɼʣʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ ʇʷʪʠʛʦʨʩʢʝ (ʅʠʢʠʪʠʥʘ ʅ.ɺ., ʉʪʝʧʘʥʶʢ ʉ.ʅ. ʠ ʜʨ.) 

ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʬʦʨʤʳ - 20% ʤʘʟʠ ʩ ʵʢʩʪʨʘʢʪʦʤ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʙʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʠʢʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚʝʜʫʱʝʡ 

ʛʨʫʧʧʳ - ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʜʘʥʥʦʤ ʧʨʝʧʘʨʘʪʝ [89, 92]. ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʬʣʘʚʦʥʦʠʜʦʚ - ʧʠʥʦʩʪʨʦʙʠʥʘ ʠ ʧʠʥʦʮʝʤʙʨʠʥʘ - ʧʨʝʜʣʦʞʝʥ ʤʝʪʦʜ ʊʉʍ 

(ʩʠʩʪʝʤʘ ʨʘʩʪʚʦʨʠʪʝʣʝʡ - ʵʪʠʣʦʚʳʡ ʩʧʠʨʪ : ʭʣʦʨʦʬʦʨʤ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 9:1), 

ʧʨʦʷʚʣʷʣʠ ʜʠʘʟʦʨʝʘʢʪʠʚʦʤ. ʅʘ ʭʨʦʤʘʪʦʛʨʘʤʤʝ ʦʙʥʘʨʫʞʝʥʳ ʧʷʪʥʘ ʩʦ 

ʟʥʘʯʝʥʠʷʤʠ Rf 0,8 ʠ 0,71, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʤʘʟʠ 

ʜʦʤʠʥʠʨʫʶʱʠʭ ʬʣʘʚʦʥʦʠʜʦʚ - ʧʠʥʦʩʪʨʦʙʠʥʘ ʠ ʧʠʥʦʮʝʤʙʨʠʥʘ. ɹʳʣʠ ʠʟʫʯʝʥʳ 

ʭʘʨʘʢʪʝʨ ʋʌ-ʩʧʝʢʪʨʦʚ ʩʧʠʨʪʦʚʳʭ ʨʘʩʪʚʦʨʦʚ ʤʘʟʠ ʚ ʦʙʣʘʩʪʠ 220-380 ʥʤ, 

ʦʙʥʘʨʫʞʝʥ ʤʘʢʩʠʤʫʤ ʧʦʛʣʦʱʝʥʠʷ ʧʨʠ ɚ = 289Ñ2ʥʤ, ʢʦʪʦʨʳʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʤʘʢʩʠʤʫʤʫ ʧʦʛʣʦʱʝʥʠʷ ʩʧʠʨʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʉʆ ʧʠʥʦʩʪʨʦʙʠʥʘ. ɼʣʷ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʤʘʟʠ ʧʨʝʜʣʦʞʝʥ ʤʝʪʦʜ 

ʧʨʷʤʦʡ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʧʠʥʦʩʪʨʦʙʠʥ ʧʨʠ ɚ = 289 ʥʤ, 

ʨʘʩʯʝʪ ʧʨʦʚʦʜʠʣʠ ʧʦ ʫʜʝʣʴʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʧʦʛʣʦʱʝʥʠʷ ʧʠʥʦʩʪʨʦʙʠʥʘ 

ʨʘʚʥʦʤʫ 685. ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʤʘʟʠ ʩʦʩʪʘʚʠʣʦ 0,147Ñ0,003%, 

ʩʨʝʜʥʷʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠ ʈ = 95% ʥʝ ʙʦʣʝʝ 

2,04% [89, 92]. 

 

 

 

 

 

 

 

 

 



53 

 

ɺʓɺʆɼʓ ʂ ɻʃɸɺɽ 1 

1. ʉʦʚʨʝʤʝʥʥʘʷ ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʌʘʨʤʘʢʦʧʝʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ XIV  

ʠʟʜʘʥʠʷ ʚʢʣʶʯʘʝʪ ʩʪʘʪʴʶ çʊʦʧʦʣʷ ʧʦʯʢʠè (ʌʉ.2.5.0042.15), ʧʨʠʯʝʤ 

ʬʘʨʤʘʢʦʧʝʡʥʳʤʠ ʚʠʜʘʤʠ ʷʚʣʷʶʪʩʷ ʪ. ʯʝʨʥʳʡ, ʪ. ʙʘʣʴʟʘʤʠʯʝʩʢʠʡ, ʪ. 

ʢʘʥʘʜʩʢʠʡ, ʪ. ʜʫʰʠʩʪʳʡ ʠ ʪ. ʣʘʚʨʦʣʠʩʪʥʳʡ. ʆʜʥʘʢʦ, ʫʯʠʪʳʚʘʷ ʦʛʨʦʤʥʦʝ 

ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʨʦʜʘ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʘʢʪʠʢʝ. 

2. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʨʦʜ ʊʦʧʦʣʴ ʥʘʩʯʠʪʳʚʘʝʪ ʦʢʦʣʦ 30 ʚʠʜʦʚ. ɺ ʩʨʝʜʥʝʡ 

ʧʦʣʦʩʝ ʈʌ ʧʨʦʠʟʨʘʩʪʘʝʪ ʦʢʦʣʦ 20 ʚʠʜʦʚ, ʩʨʝʜʠ ʥʠʭ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʥʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʪʦʧʦʣʴ ʯʝʨʥʳʡ, ʪʦʧʦʣʴ ʜʨʦʞʘʱʠʡ, ʪʦʧʦʣʴ 

ʧʠʨʘʤʠʜʘʣʴʥʳʡ, ʪʦʧʦʣʴ ʢʘʥʘʜʩʢʠʡ, ʪʦʧʦʣʴ ʢʨʘʩʥʦʥʝʨʚʥʳʡ, ʪʦʧʦʣʴ ʙʝʣʳʡ, 

ʢʦʪʦʨʳʝ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʩʨʝʜʥʝʡ ʧʦʣʦʩʝ ʈʦʩʩʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ 

ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ. 

3. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʝʢ ʪʦʧʦʣʷ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʘʛʣʠʢʦʥʦʚʳʤʠ ʬʝʥʦʣʴʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ: ʬʣʘʚʦʥʦʠʜʳ (ʜʦʤʠʥʠʨʫʶʱʠʝ 

ʧʠʥʦʮʝʤʙʨʠʥ ʠ ʧʠʥʦʩʪʨʦʙʠʥ), ʬʝʥʠʣʧʨʦʧʘʥʦʠʜʳ ʠ ʧʨʦʩʪʳʝ ʬʝʥʦʣʳ. 

4. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʣʠʩʪʴʝʚ ʨʦʜʘ ʊʦʧʦʣʴ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥ ʩʦʩʪʘʚ ʣʠʩʪʴʝʚ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʚʠʜʘ - 

ʪʦʧʦʣʷ ʜʨʦʞʘʱʝʛʦ ʠʣʠ ʦʩʠʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʣʠʩʪʴʷʭ ʚʠʜʦʚ 

ʪʦʧʦʣʷ ʩʦʜʝʨʞʘʪʩʷ ʬʣʘʚʦʥʦʠʜʳ ʠ ʬʝʥʦʣʦʛʣʠʢʦʟʠʜʳ. ɸʢʪʫʘʣʴʥʦ ʙʦʣʝʝ 

ʫʛʣʫʙʣʝʥʥʦʝ ʠʟʫʯʝʥʠʝ ʩʦʩʪʘʚʘ ɹɸʉ ʣʠʩʪʴʝʚ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ ʊʦʧʦʣʴ ʩ 

ʮʝʣʴʶ ʜʘʣʴʥʝʡʰʝʛʦ ʚʥʝʜʨʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʥʦʚʦʛʦ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʚʠʜʘ ʃʈʉ. 

5. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʚ ʢʘʯʝʩʪʚʝ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ "ʊʦʧʦʣʷ ʧʦʯʢʠ" (ʌʉ.2.5.0042.15). 

ʊʘʢʞʝ ʚ ʈʦʩʩʠʠ ʟʘʧʘʪʝʥʪʦʚʘʥ  ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʡ ʬʠʪʦʧʨʝʧʘʨʘʪ, ʚ ʩʦʩʪʘʚ 

ʢʦʪʦʨʦʛʦ ʚʭʦʜʠʪ ʥʘʩʪʦʡʢʘ ʧʦʯʝʢ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ. ʈʘʟʨʘʙʦʪʘʥʳ ʧʨʝʧʘʨʘʪʳ ʥʘ 

ʦʩʥʦʚʝ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʜʨʦʞʘʱʝʛʦ - ʵʢʩʪʨʘʢʪ ʩʫʭʦʡ ʠ ʢʘʧʩʫʣʳ 

çʕʣʦʩʢʘʧè,ʦʙʣʘʜʘʶʱʠʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʜʝʡʩʪʚʠʝʤ, ʘ ʪʘʢʞʝ ʥʘ 

ʦʩʥʦʚʝ ʢʦʨʳ ʪʦʧʦʣʷ ʜʨʦʞʘʱʝʛʦ - ʪʘʙʣʝʪʢʠ çʕʢʦʨʩʠʥè ʠ ʢʘʧʩʫʣʳ çʕʢʦʨʩʠʥ 

ʬʦʨʪʝè, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʜʦʢʘʟʘʥʥʦʡ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʠ 
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ʧʨʦʪʠʚʦʷʟʚʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʇʦʯʢʠ ʪʦʧʦʣʷ ʚ ʘʧʪʝʢʘʭ ʨʝʘʣʠʟʫʶʪʩʷ ʢʘʢ 

ɹɸɼʳ (ʚ ʬʘʩʦʚʢʝ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʥʘʩʪʦʷ). ɺ ɹʝʣʘʨʫʩʠ ʧʨʠʤʝʥʷʝʪʩʷ ʤʘʟʴ ʥʘ 

ʦʩʥʦʚʝ ʵʢʩʪʨʘʢʪʘ ʧʦʯʝʢ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ ʧʨʘʢʪʠʢʝ, ʘ ʥʘ 

ʋʢʨʘʠʥʝ ʘʢʪʠʚʥʦ ʠʩʩʣʝʜʫʝʪʩʷ ʧʨʝʧʘʨʘʪ ʥʘ ʦʩʥʦʚʝ ʵʢʩʪʨʘʢʪʘ ʢʦʨʳ ʦʩʠʥʳ  

ʪʘʙʣʝʪʢʠ çʌʝʥʦʩʠʥè.  

6. ʀʤʝʝʪʩʷ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʣʠʩʪʴʝʚ ʚʠʜʦʚ ʪʦʧʦʣʷ ʚ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ 

ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ, ʦʙʣʘʜʘʶʱʝʛʦ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʠ ʦʙʝʟʙʦʣʠʚʘʶʱʠʤ 

ʜʝʡʩʪʚʠʝʤ, ʦʜʥʘʢʦ ʩʪʝʧʝʥʴ ʠʟʫʯʝʥʥʦʩʪʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʳʨʴʷ, 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʘʥʘʪʦʤʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ ʷʚʣʷʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʜʦʩʪʘʪʦʯʥʳʤ, ʯʪʦʙʳ 

ʚʚʝʩʪʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʝʢʪ ʬʘʨʤʘʢʦʧʝʡʥʦʡ ʩʪʘʪʴʠ ʥʘ 

ʥʦʚʳʡ ʚʠʜ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ "ʊʦʧʦʣʷ ʯʝʨʥʦʛʦ ʣʠʩʪʴʷ". 
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ɻʃɸɺɸ 2. ʆɹʒɽʂʊʓ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

2.1. ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ 

ʦʙʨʘʟʮʳ ʩʳʨʴʷ: ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ (Populus nigra L.), ʪʦʧʦʣʷ ʙʘʣʴʟʘʤʠʯʝʩʢʦʛʦ 

(Populus balsamifera L.), ʪʦʧʦʣʷ ʣʘʚʨʦʣʠʩʪʥʦʛʦ (Populus laurifolia Ledeb.), 

ʪʦʧʦʣʷ ʢʘʥʘʜʩʢʦʛʦ (Populus deltoides Marsh.), ʪʦʧʦʣʷ ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ (Populus 

rubrinervis Hort.), ʪʦʧʦʣʷ ʠʪʘʣʴʷʥʩʢʦʛʦ (Populus pyramidalis Rozier), ʪʦʧʦʣʷ 

ʙʝʣʦʛʦ (Populus alba L.), ʪʦʧʦʣʷ ʜʨʦʞʘʱʝʛʦ (Populus tremula L.), ʩʦʙʨʘʥʥʳʝ ʚ 

ʧʝʨʠʦʜ ʩ 2012 ʧʦ 2019 ʛʛ. ʉʳʨʴʝ ʙʳʣʦ ʟʘʛʦʪʦʚʣʝʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʘʤʘʨʩʢʦʡ 

ʦʙʣʘʩʪʠ ʚ ʧʝʨʠʦʜ ʩ ʤʘʨʪʘ ʧʦ ʩʝʥʪʷʙʨʴ. 

ʀʩʩʣʝʜʦʚʘʥʳ ʦʙʨʘʟʮʳ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ: 

¶ ʧʦʯʢʠ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ, ʟʘʛʦʪʦʚʣʝʥʥʳʝ ʚ ʧ. ɸʣʝʢʩʝʝʚʢʘ ʉʘʤʘʨʩʢʦʡ 

ʦʙʣʘʩʪʠ ʚ ʤʘʨʪʝ 2017-2018 ʛʛ.; 

¶ ʧʦʯʢʠ ʪʦʧʦʣʷ ʙʝʣʦʛʦ, ʟʘʛʦʪʦʚʣʝʥʥʳʝ ʚ ʧ. ɸʣʝʢʩʝʝʚʢʘ ʉʘʤʘʨʩʢʦʡ 

ʦʙʣʘʩʪʠ ʚ ʤʘʨʪʝ 2018 ʛʦʜʘ; 

¶ ʧʦʯʢʠ ʪʦʧʦʣʷ ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ, ʟʘʛʦʪʦʚʣʝʥʥʳʝ ʚ ɹʦʪʘʥʠʯʝʩʢʦʤ 

ʩʘʜʫ ʛ. ʉʘʤʘʨʘ ʚ ʘʧʨʝʣʝ 2018 ʛʦʜʘ; 

¶ ʧʦʯʢʠ ʪʦʧʦʣʷ ʠʪʘʣʴʷʥʩʢʦʛʦ, ʟʘʛʦʪʦʚʣʝʥʥʳʝ ʚ ɹʦʪʘʥʠʯʝʩʢʦʤ ʩʘʜʫ 

ʛ. ʉʘʤʘʨʘ ʚ ʘʧʨʝʣʝ 2018 ʛʦʜʘ; 

¶ ʧʦʯʢʠ ʪʦʧʦʣʷ ʢʘʥʘʜʩʢʦʛʦ, ʟʘʛʦʪʦʚʣʝʥʥʳʝ ʚ ɹʦʪʘʥʠʯʝʩʢʦʤ ʩʘʜʫ ʛ. 

ʉʘʤʘʨʘ ʚ ʘʧʨʝʣʝ 2018 ʛʦʜʘ; 

¶ ʧʦʯʢʠ ʪʦʧʦʣʷ ʜʨʦʞʘʱʝʛʦ, ʟʘʛʦʪʦʚʣʝʥʥʳʝ ʚ ɹʦʪʘʥʠʯʝʩʢʦʤ ʩʘʜʫ ʛ. 

ʉʘʤʘʨʘ ʚ ʘʧʨʝʣʝ 2018 ʛʦʜʘ; 

¶ ʢʦʨʘ ʠ ʧʦʙʝʛʠ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ, ʟʘʛʦʪʦʚʣʝʥʥʳʝ ʚ ʧ. ɸʣʝʢʩʝʝʚʢʘ 

ʂʠʥʝʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʤʘʨʪʝ 2017 ʛʦʜʘ; 

¶ ʢʦʨʘ ʠ ʧʦʙʝʛʠ ʪʦʧʦʣʷ ʙʝʣʦʛʦ, ʟʘʛʦʪʦʚʣʝʥʥʳʝ ʚ ʧ. ɸʣʝʢʩʝʝʚʢʘ 

ʂʠʥʝʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʤʘʨʪʝ 2017 ʛʦʜʘ; 

¶ ʣʠʩʪʴʷ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ, ʟʘʛʦʪʦʚʣʝʥʥʳʝ ʩ ʠʶʥʷ ʧʦ ʩʝʥʪʷʙʨʴ 2012-

2019 ʛʛ. ʚ ʧ. ɸʣʝʢʩʝʝʚʢʘ ʠ ʩ. ɻʘʚʨʠʣʦʚʘ ʇʦʣʷʥʘ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ; 
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¶ ʣʠʩʪʴʷ ʪʦʧʦʣʷ ʙʘʣʴʟʘʤʠʯʝʩʢʦʛʦ, ʟʘʛʦʪʦʚʣʝʥʥʳʝ ʚ ɹʦʪʘʥʠʯʝʩʢʦʤ 

ʩʘʜʫ ʛ. ʉʘʤʘʨʘ ʚ ʠʶʣʝ 2018 ʛʦʜʘ; 

¶ ʣʠʩʪʴʷ ʪʦʧʦʣʷ ʣʘʚʨʦʣʠʩʪʥʦʛʦ, ʟʘʛʦʪʦʚʣʝʥʥʳʝ ʚ ɹʦʪʘʥʠʯʝʩʢʦʤ 

ʩʘʜʫ ʛ. ʉʘʤʘʨʘ ʚ ʠʶʣʝ 2018 ʛʦʜʘ; 

¶ ʣʠʩʪʴʷ ʪʦʧʦʣʷ ʢʘʥʘʜʩʢʦʛʦ, ʟʘʛʦʪʦʚʣʝʥʥʳʝ ʚ ɹʦʪʘʥʠʯʝʩʢʦʤ ʩʘʜʫ ʛ. 

ʉʘʤʘʨʘ ʚ ʠʶʣʝ 2018 ʛʦʜʘ; 

¶ ʣʠʩʪʴʷ ʪʦʧʦʣʷ ʠʪʘʣʴʷʥʩʢʦʛʦ, ʟʘʛʦʪʦʚʣʝʥʥʳʝ ʚ ɹʦʪʘʥʠʯʝʩʢʦʤ ʩʘʜʫ 

ʛ. ʉʘʤʘʨʘ ʚ ʠʶʣʝ 2018 ʛʦʜʘ. 

ʀʩʩʣʝʜʦʚʘʥʳ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ ʠ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʝ ʩʫʙʩʪʘʥʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʠʞʝ. 

1. ʅʘʩʪʦʡʢʘ ʧʦʙʝʛʦʚ, ʧʦʯʝʢ ʠ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ 1:5 (40% 

ʵʪʠʣʦʚʳʡ ʩʧʠʨʪ); 

2. ʅʘʩʪʦʡʢʘ ʧʦʙʝʛʦʚ ʠ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ 1:5 (70% ʵʪʠʣʦʚʳʡ 

ʩʧʠʨʪ); 

3. ʅʘʩʪʦʡʢʘ ʧʦʙʝʛʦʚ, ʧʦʯʝʢ ʠ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ 1:5 (96% 

ʵʪʠʣʦʚʳʡ ʩʧʠʨʪ); 

4. ʅʘʩʪʦʡʢʘ ʧʦʯʝʢ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ 1:5 (80% ʵʪʠʣʦʚʳʡ ʩʧʠʨʪ). 

5. ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ: ʨʫʪʠʥ, ʢʘʣʝʥʜʦʬʣʘʚʦʙʠʦʟʠʜ, 

ʢʚʝʨʮʝʪʠʥ, ʧʠʥʦʩʪʨʦʙʠʥ, ʬʝʨʫʣʦʚʘʷ ʢʠʩʣʦʪʘ. 

ɺ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʣʝʜʫʶʱʘʷ ʧʨʠʙʦʨʥʘʷ ʙʘʟʘ: 

- ʚʝʩʳ ʵʣʝʢʪʨʦʥʥʳʝ ʤʘʨʢʠ çʉɸʈʊʆ ɻʆʉʄ ʃɺ 210-ɸè;  

- ʚʝʩʳ ʘʥʘʣʠʪʠʯʝʩʢʠʝ çMettler Toledo XS 204è;  

 - ʪʝʨʤʦʩʪʘʪ ʩʫʭʦʚʦʟʜʫʰʥʳʡ çʊʉ-1/80è; 

 - ʩʧʝʢʪʨʦʤʝʪʨʳ ʤʦʜʝʣʝʡ  çBrukerAM-300è ʠ çBruker AV 600è (150,90 

ʄɻʮ); 

- ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨ ʤʦʜʝʣʠ çKratosMS-30è; 

- ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨ rçSpecord 40è (Analytik Jena) ʠ çʉʌ-2000è; 

-ʞʠʜʢʦʩʪʥʦʡ ʤʠʢʨʦʢʦʣʦʥʦʯʥʳʡ ʭʨʦʤʘʪʦʛʨʘʬ çʄʠʣʠʭʨʦʤ-6è (çʅʇɸʆ 

ʅʘʫʯʧʨʠʙʦʨè), ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʘʷ ʢʦʣʦʥʢʘ ʩʪʘʣʴʥʘʷ çʕʣʠʢʩʦè 

Kromasil C18 (5) (2ʤʤ Ĭ 80 ʤʤ); 
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- ʮʠʬʨʦʚʳʝ ʤʠʢʨʦʩʢʦʧʳ çMoticè DM-111 ʠ DM-39C-N9GO-A; 

- ʮʠʬʨʦʚʦʡ ʣʶʤʠʥʠʩʮʝʥʪʥʳʡ ʤʠʢʨʦʩʢʦʧ ɸʣʴʪʘʤʠ-ʃʖʄ-2. 

ɼʠʩʩʝʨʪʘʮʠʦʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʣʝʜʫʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ: 

- ʧʣʘʩʪʠʥʳ ʜʣʷ ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʤʘʨʢʠ çSorbfilè ʪʠʧʘ 

ʇʊʉʍ-ɸʌ-ɸ-ʋʌ ʠ ʇʊʉʍ-ʇ-ɸ-ʋʌ; 

- ʩʠʩʪʝʤʳ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʜʣʷ ʭʨʦʤʘʪʦʛʨʘʬʠʨʦʚʘʥʠʷ: ʥ-ʙʫʪʘʥʦʣ-ʣʝʜʷʥʘʷ 

ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ-ʚʦʜʘ; ʭʣʦʨʦʬʦʨʤ-ʩʧʠʨʪ ʵʪʠʣʦʚʳʡ 96%-ʚʦʜʘ; 

ʭʣʦʨʦʬʦʨʤ-ʩʧʠʨʪ ʵʪʠʣʦʚʳʡ 96% ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ; 

- ʩʠʪʘ ʩ ʜʠʘʤʝʪʦʨʤ ʦʪʚʝʨʩʪʠʡ 0,2 ʤʤ; 0,5 ʤʤ; 1 ʤʤ; 2 ʤʤ; 3 ʤʤ; 5 ʤʤ; 

- ʢʣʠʥʠʯʝʩʢʠʝ ʰʪʘʤʤʳ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʧʘʮʠʝʥʪʦʚ ʩ ʤʫʢʦʚʠʩʮʠʜʦʟʦʤ: 

ʰʪʘʤʤʳ 105, 136  - Burkholderia cenocepacia ST 208, ʰʪʘʤʤʳ 139, 141 - 

Burkholderia multivorans, h ʪʘʤʤ 799 - Pseudomonas aeruginosa. 

2.2. ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

2.2.1. ʄʝʪʦʜʠʢʠ ʤʦʨʬʦʣʦʛʦ-ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ɺ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʣʝʜʦʚʘʥʠʷ ʩʚʝʞʠʭ ʠʣʠ 

ʚʳʩʫʰʝʥʥʳʭ ʣʠʩʪʴʝʚ, ʧʦʯʝʢ ʠ ʧʦʙʝʛʦʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ, ʪʦʧʦʣʷ ʢʘʥʘʜʩʢʦʛʦ, 

ʪʦʧʦʣʷ ʠʪʘʣʴʷʥʩʢʦʛʦ, ʪʦʧʦʣʷ ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ, ʪʦʧʦʣʷ ʜʨʦʞʘʱʝʛʦ. ʉʫʰʢʫ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʫʪʝʤ. ʇʨʦʙʦʧʦʜʛʦʪʦʚʢʫ ʤʠʢʨʦʧʨʝʧʘʨʘʪʦʚ ʠ 

ʧʨʦʚʝʜʝʥʠʝ ʛʠʩʪʦʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʦʙʱʝʡ ʬʘʨʤʘʢʦʧʝʡʥʦʡ ʩʪʘʪʴʠ (ʆʌʉ) ʊʝʭʥʠʢʘ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʠ ʤʠʢʨʦʭʠʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʬʘʨʤʘʢʦʧʝʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ XIV  ʠʟʜʘʥʠʷ [22]. 

ʌʠʢʩʘʮʠʶ ʩʚʝʞʝʩʦʙʨʘʥʥʦʛʦ ʩʳʨʴʷ ʜʣʷ ʮʝʣʝʡ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʧʨʦʚʦʜʠʣʠ ʚ ʩʤʝʩʠ ʛʣʠʮʝʨʠʥ ʦʯʠʱʝʥʥʳʡ-ʵʪʘʥʦ-ʚʦʜʘ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 

1:1:1. ʄʦʨʬʦʣʦʛʦ-ʘʥʘʪʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʠ ʧʦ ʆʌʉ çʃʠʩʪʴʷè ʠ 

çʇʦʯʢʠè ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʌ ʈʌ XIV  ʠʟʜʘʥʠʷ [22]. ʆʙʲʝʢʪʳ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʫʧʳ (ʭ10) ʠ 

ʥʝʚʦʦʨʫʞʝʥʥʳʤ ʛʣʘʟʦʤ. ʈʘʟʤʝʨʳ ʠʟʫʯʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʦʧʨʝʜʝʣʷʣʠ ʩ 
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ʧʦʤʦʱʴʶ ʣʠʥʝʡʢʠ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʮʠʬʨʦʚʦʛʦ 

ʩʪʝʨʝʦʩʢʦʧʠʯʝʩʢʦʛʦ ʤʠʢʨʦʩʢʦʧʘ. ʎʚʝʪ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʦʮʝʥʠʚʘʣʠ 

ʚʠʟʫʘʣʴʥʦ ʧʨʠ ʜʥʝʚʥʦʤ ʩʚʝʪʝ; ʟʘʧʘʭ ʦʮʝʥʠʚʘʣʠ ʧʨʠ ʨʘʩʪʠʨʘʥʠʠ ʥʝʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʩʳʨʴʷ; ʚʢʫʩ ï ʧʨʦʙʫʷ ʚʦʜʥʦʝ ʠʟʚʣʝʯʝʥʠʝ ʩʳʨʴʷ. 

ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʠ ʚ ʧʨʦʭʦʜʷʱʝʤ ʩʚʝʪʝ ʥʘ ʙʝʣʦʤ ʧʦʣʝ ʧʨʠ 

ʧʦʤʦʱʠ ʮʠʬʨʦʚʳʭ ʤʠʢʨʦʩʢʦʧʦʚ çMoticè DM-111 ʠ DM-39C-N9GO-A. ɸ 

ʣʶʤʠʥʝʩʮʝʥʮʠʶ ʣʠʩʪʴʝʚ ʠ ʧʦʯʝʢ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʪʦʧʦʣʷ ʠʩʩʣʝʜʦʚʘʣʠ ʥʘ 

ʣʶʤʠʥʝʩʮʝʥʪʦʥʤ ʤʠʢʨʦʩʢʦʧʝ ʤʘʨʢʠ çɸʣʴʪʘʤʠè ʃʖʄ-2 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʛʦʣʫʙʦʛʦ ʠ ʞʝʣʪʦʛʦ ʩʚʝʪʦʬʠʣʴʪʨʦʚ ʜʠʘʤʝʪʨʘʤʠ 32 ʤʤ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ 

ʩʚʝʪʘ ʧʨʠʤʝʥʷʣʠ ʚʳʩʦʢʦʚʦʣʴʪʥʫ  ʁʨʪʫʪʥʫʶ ʣʘʤʧʫ (HBO 100ɺʪ). ʇʨʠ ʵʪʦʤ 

ʩʧʝʢʪʨʘʣʴʥʳʡ ʜʠʘʧʘʟʦʥ ʚʦʟʙʫʞʜʝʥʠʷ ʩʦʩʪʘʚʣʷʣ ʜʣʷ ʛʦʣʫʙʦʛʦ ʩʚʝʪʦʬʠʣʴʪʨʘ -  

420-550 ʥʤ, ʘ ʜʣʷ ʞʝʣʪʦʛʦ - 330-400 ʥʤ.  

2.2.2. ʍʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ 

1. ʂʘʯʝʩʪʚʝʥʥʳʝ ʨʝʘʢʮʠʠ. ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʥʘʣʠʯʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʛʨʫʧʧ ɹɸɺ ʚ ʩʳʨʴʝ ʪʦʧʦʣʷ ʥʘʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʨʦʙʠʨʦʯʥʳʝ ʨʝʘʢʮʠʠ, ʚ 

ʢʘʯʝʩʪʚʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʬʠʪʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʠʜʘ 

ʩʳʨʴʷ: 

ʎʠʘʥʠʜʠʥʦʚʘʷ ʨʝʘʢʮʠʷ (ʧʨʦʙʘ Shinoda) ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ 

ʦʙʥʘʨʫʞʝʥʠʷ ʚ ʠʟʚʣʝʯʝʥʠʠ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʬʣʘʚʦʥʦʠʜʦʚ. ɺ 1-2 ʤʣ 

ʠʟʚʣʝʯʝʥʠʷ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʜʦʙʘʚʣʷʣʠ 5 ʢʘʧʝʣʴ ʢʠʩʣʦʪʳ ʭʨʦʚʦʜʦʨʦʜʥʦʡ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʠ ʦʢʦʣʦ 10 ʤʛ ʮʠʥʢʘ. ʇʨʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ 

ʠʟʚʣʝʯʝʥʠʝ ʦʢʨʘʰʠʚʘʣʦʩʴ ʚ ʢʨʘʩʥʦ-ʤʘʣʠʥʦʚʳʡ ʮʚʝʪ [59, 130]. 

ʎʠʘʥʠʜʠʥʦʚʘʷ ʨʝʘʢʮʠʷ ʩ ʤʦʜʠʬʠʢʘʮʠʝʡ ʧʦ ɹʨʠʘʥʪʫ ʷʚʣʷʝʪʩʷ 

ʧʨʦʜʦʣʞʝʥʠʝʤ ʦʧʠʩʘʥʥʦʡ ʚʳʰʝ ʮʠʘʥʠʜʠʥʦʚʦʡ ʧʨʦʙʳ. ʇʦʣʫʯʝʥʥʳʡ ʨʘʩʪʚʦʨ 

ʧʦʩʣʝ ʧʝʨʚʦʡ ʨʝʘʢʮʠʠ ʨʘʟʚʦʜʷʪ ʚʦʜʦʡ ʦʯʠʱʝʥʥʦʡ (1:1) ʠ ʜʦʙʘʚʣʷʶʪ ʥ-

ʙʫʪʘʥʦʣ. ʇʨʠʩʫʪʩʪʚʠʝ ʘʛʣʠʢʦʥʦʚ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʧʝʨʝʭʦʜʦʤ ʢʨʘʩʥʦ-

ʬʠʦʣʝʪʦʚʦʡ ʦʢʨʘʩʢʠ ʚ ʦʨʛʘʥʠʯʝʩʢʠʡ ʩʣʦʡ. ʇʨʠʩʫʪʩʪʚʠʝ ʛʣʠʢʦʟʠʜʦʚ ʙʳʣʦ 

ʦʙʥʘʨʫʞʝʥʦ ʧʨʠ ʦʢʨʘʰʠʚʘʥʠʠ ʥʠʞʥʝʛʦ ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʣʦʷ [130]. 

ʈʝʘʢʮʠʷ ʩ ʨʘʩʪʚʦʨʦʤ ʞʝʣʝʟʘ (III) ʭʣʦʨʠʜʘ ʧʨʦʚʦʜʠʣʠ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ 

ʩʦʝʜʠʥʝʥʠʡ, ʠʤʝʶʱʠʭ ʩʚʦʙʦʜʥʳʝ ʬʝʥʦʣʴʥʳʝ ʆʅ-ʛʨʫʧʧʳ. ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ 
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1% ʩʧʠʨʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʞʝʣʝʟʘ (III ) ʭʣʦʨʠʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʢʦʨʠʯʥʝʚʦʝ 

ʦʢʨʘʰʠʚʘʥʠʝ (ʚ ʩʣʫʯʘʝ ʧʨʠʩʫʪʩʪʚʠʷ ʆʅ-ʛʨʫʧʧʳ ʚ ʧʦʣʦʞʝʥʠʠ 3), ʟʝʣʝʥʦʝ 

ʦʢʨʘʰʠʚʘʥʠʝ (ʧʨʠʩʫʪʩʪʚʫʝʪ ʆʅ-ʛʨʫʧʧʘ ʚ ʧʦʣʦʞʝʥʠʠ 5) ʠʣʠ ʩʠʥʝʝ 

ʦʢʨʘʰʠʚʘʥʠʝ (ʧʨʠʩʫʪʩʪʚʫʶʪ 3
1
,4

1
,5

1
-ʆʅ-ʛʨʫʧʧʳ). 

ʈʝʘʢʮʠʷ ʩ ʨʘʩʪʚʦʨʦʤ ʘʣʶʤʠʥʠʷ (III) ʭʣʦʨʠʜʘ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ 

ʦʙʥʘʨʫʞʝʥʠʷ ʬʣʘʚʦʥʦʠʜʦʚ. ʂ 1-2 ʤʣ ʠʩʩʣʝʜʫʝʤʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʜʦʙʘʚʣʷʣʠ 1-2 

ʤʣ 3% ʨʘʩʪʚʦʨʘ ʘʣʶʤʠʥʠʷ (III) ʭʣʦʨʠʜʘ ʩʧʠʨʪʦʚʦʛʦ. ʇʨʠ ʥʘʣʠʯʠʠ 

ʬʣʘʚʦʥʦʠʜʦʚ ʥʘʙʣʶʜʘʣʘʩʴ ʞʝʣʪʘʷ ʦʢʨʘʩʢʘ ʨʘʩʪʚʦʨʘ, ʘ ʞʝʣʪʦʚʘʪʦ-ʟʝʣʝʥʦʝ 

ʩʚʝʯʝʥʠʝ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 366 ʥʤ [130]. 

ʈʝʘʢʮʠʷ ʩ ʱʝʣʦʯʥʳʤ ʨʘʩʪʚʦʨʦʤ ʜʠʘʟʦʙʝʥʟʦʣʩʫʣʴʬʦʢʠʩʣʦʪʳ ʙʳʣʘ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʦʙʥʘʨʫʞʝʝʥʠʷ ʩʚʦʙʦʜʥʳʭ ʘʨʦʤʘʪʠʯʝʩʠʭ ʆʅ-ʛʨʫʧʧ. ɺ 1-2 

ʤʣ ʠʟʚʣʝʯʝʥʠʷ ʜʦʙʘʚʣʷʶʪ 1-2 ʢʘʧʣʠ ʨʘʩʪʚʦʨʘ ʜʠʘʟʦʙʝʥʟʦʣʩʫʣʴʬʦʢʠʩʣʦʪʳ 

(ɼʉʂ). ʇʦʷʚʣʷʝʪʩʷ ʞʝʣʪʦʝ ʦʢʨʘʰʠʚʘʥʠʝ [130]. 

ʈʝʘʢʮʠʷ ʩ ʨʘʩʪʚʦʨʦʤ ʞʝʣʝʟʘ (III)  ʭʣʦʨʠʜʘ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʥʘʤʠ ʜʣʷ 

ʦʙʥʘʨʫʞʝʥʠʷ ʩʦʝʜʠʥʝʥʠʡ, ʠʤʝʶʱʠʭ ʩʚʦʙʦʜʥʳʝ ʘʨʦʤʘʪʠʯʝʩʢʠʝ 

ʛʠʜʨʦʢʩʠʣʴʥʳʝ ʛʨʫʧʧʳ. ʅʘʣʠʯʠʝ ʩʚʦʙʦʜʥʦʡ ʆʅ-ʛʨʫʧʧʳ ʚ 3 ʧʦʣʦʞʝʥʠʠ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʦʢʨʘʩʢʦʡ ʨʘʩʪʚʦʨʘ ʠʟʚʣʝʯʝʥʠʷ ʚ ʢʦʨʠʯʥʝʚʳʡ ʮʚʝʪ ʧʨʠ 

ʜʦʙʘʚʣʝʥʠʠ 1% ʩʧʠʨʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ  ʞʝʣʝʟʘ (III)  ʭʣʦʨʠʜʘ, ʥʘʣʠʯʠʝ  

ʩʚʦʙʦʜʥʦʡ ʆʅ-ʛʨʫʧʧʳ ʚ 5 ʧʦʣʦʞʝʥʠʠ ʧʦ ʦʢʨʘʩʢʝ ʨʘʩʪʚʦʨʘ ʚ ʟʝʣʝʥʳʡ ʮʚʝʪ, ʘ 

ʩʚʦʙʦʜʥʳʭ 3
1
,4

1
,5

1
-ʆʅ-ʛʨʫʧʧ - ʧʦ ʦʢʨʘʩʢʝ ʨʘʩʪʚʦʨʘ ʚ ʩʠʥʠʡ ʮʚʝʪ ʧʨʠ 

ʜʦʙʘʚʣʝʥʠʠ ʪʦʛʦ ʞʝ ʨʝʘʢʪʠʚʘ [130]. 

ʈʝʘʢʮʠʷ ɺʠʣʴʩʦʥʘ ʠʣʠ ʙʦʨʥʦ-ʣʠʤʦʥʥʘʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʦʙʥʘʨʫʞʝʥʠʝ ʚ 

ʠʟʚʣʝʯʝʥʠʠ 3- ʠ 5-ʛʠʜʨʦʢʩʠʬʣʘʚʦʥʦʚ ʠ ʛʠʜʨʦʢʩʠʬʣʘʚʦʥʦʣʦʚ. ʂ 1-2 ʤʣ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ ʜʦʙʘʚʣʷʣʠ ʥʝʩʢʦʣʴʢʦ ʢʘʧʝʣʴ ʙʦʨʥʦʡ ʠ ʣʠʤʦʥʥʦʡ 

ʢʠʩʣʦʪ, ʧʦʩʣʝ ʯʝʛʦ ʥʘʙʣʶʜʘʣʠ ʦʢʨʘʰʠʚʘʥʠʝ ʨʘʩʪʚʦʨʘ ʚ ʞʝʣʪʳʡ ʮʚʝʪ ʩ ʟʝʣʝʥʦ-

ʞʝʣʪʳʤ ʩʚʝʯʝʥʠʝʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʦʚʘʥʠʷ ʙʘʪʦʭʨʦʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɽʩʣʠ 

ʘʨʦʤʘʪʠʯʝʩʢʘʷ ʛʨʫʧʧʘ ʚ 3 ʧʦʣʦʞʝʥʠʠ ʷʚʣʷʝʪʩʷ ʩʚʦʙʦʥʦʡ, ʪʦ ʥʘʙʣʶʜʘʝʪʩʷ 

ʦʙʨʘʟʦʚʘʥʠʝ ʧʷʪʠʯʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʫʩʪʦʡʯʠʚʦʛʦ ʢ ʜʝʡʩʪʚʠʶ ʨʘʩʪʚʦʨʘ 

ʣʠʤʦʥʥʦʡ ʢʠʩʣʦʪʳ [130].  
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ʈʝʘʢʮʠʷ ʩ ʝʜʢʠʤʠ ʱʝʣʦʯʘʤʠ (KOH, NaOH). ʂ 1-2 ʤʣ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʨʘʩʪʚʦʨʘ ʧʨʠʙʘʚʣʷʣʠ ʥʝʩʢʦʣʴʢʦ ʢʘʧʝʴ 1-2% ʨʘʩʪʚʦʨʘ ʛʠʜʨʦʢʩʠʜʘ ʥʘʪʨʠʷ. 

ʇʦʷʚʣʷʣʘʩʴ ʦʨʘʥʞʝʚʘʷ ʦʢʨʘʩʢʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ. [130]. 

 

2.2.3. ʍʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ 

1. ʊʦʥʢʦʩʣʦʡʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ (ʊʉʍ) [22, 70, 87, 139]  

ʄʝʪʦʜ ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʧʨʠʤʝʥʷʣʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʚʣʝʯʝʥʠʡ ʠʟ ʣʠʩʪʴʝʚ ʠ ʧʦʯʝʢ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ ʊʦʧʦʣʴ. 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʝ ʧʣʘʩʪʠʥʳ ʤʘʨʢʠ 

çSorbfilè ʪʠʧʘ ʇʊʉʍ-ɸʌ-ɸ-ʋʌ ʠ ʇʊʉʍ-ʇ-ɸ-ʋʌ. ʇʝʨʝʜ 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʤ ʘʥʘʣʠʟʦʤ ʧʣʘʩʪʠʥʢʠ ʧʦʤʝʱʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 100-105
ʦ
ʉ, ʪʝʤ ʩʘʤʳʤ ʫʜʘʣʷʷ ʚʣʘʛʫ ʠʟ ʩʦʨʙʝʥʪʘ.   

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʧʨʦʙʠʨʦʚʘʣʘʩʴ ʩʣʝʜʫʶʱʠʝ ʩʠʩʪʝʤʳ 

ʨʘʩʪʚʦʨʠʪʝʣʝʡ: ʥ-ʙʫʪʘʥʦʣ ï ʣʝʜʷʥʘʷ ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ ï ʚʦʜʘ (4:1:2), 

ʭʣʦʨʦʬʦʨʤ ï ʵʪʘʥʦʣ 96% - ʚʦʜʘ (26:16:3), ʭʣʦʨʦʬʦʨʤ ï ʵʪʘʥʦʣ 96% (9:1). 

ʆʙʨʘʟʮʳ ʠʟʚʣʝʯʝʥʠʡ ʥʘʥʦʩʠʣʠ ʢʘʧʠʣʣʷʨʦʤ ʥʘ ʣʠʥʠʶ ʩʪʘʨʪʘ, 

ʟʘʢʨʝʧʣʷʣʠ ʢʘʞʜʳʡ ʦʙʨʘʟʝʮ ʵʪʠʣʦʚʳʤ ʩʧʠʨʪʦʤ 96%, ʜʘʣʝʝ ʧʣʘʩʪʠʥʢʫ 

ʧʦʛʨʫʞʘʣʠ ʚ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʫʶ ʢʘʤʝʨʫ, ʢʦʪʦʨʘʷ ʥʘʩʳʱʘʣʘʩʴ ʧʘʨʘʤʠ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ ʧʝʨʝʜ ʥʘʯʘʣʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʍʨʦʤʘʪʦʛʨʘʬʠʨʦʚʘʣʠ ʚʦʩʭʦʜʷʱʠʤ ʩʧʦʩʦʙʦʤ, ʧʨʠ ʢʦʤʥʘʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ. ʂʦʛʜʘ ʬʨʦʥʪ ʨʘʩʪʚʦʨʠʪʝʣʷ ʜʦʩʪʠʛʘʣ 7-8 ʩʤ, 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʯʠʪʘʣʩʷ ʟʘʚʝʨʰʝʥʥʳʤ. 

ʇʣʘʩʪʠʥʳ, ʠʟʚʣʝʯʝʥʥʳʝ ʠʟ ʩʠʩʪʝʤʳ, ʧʨʦʩʤʘʪʨʠʚʘʣʠ ʚ ʫʩʣʦʚʠʷʭ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʩʚʝʪʘ ʧʨʠ ɚ=254 ʠ ɚ=366 ʥʤ, ʘ ʪʘʢʞʝ ʧʨʠ ʜʥʝʚʥʦʤ 

ʦʩʚʝʱʝʥʠʠ. ɼʣʷ ʦʮʝʥʢʠ ʭʠʤʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʦʙʥʘʨʫʞʠʚʘʝʤʳʭ ʥʘ 

ʭʨʦʤʘʪʦʛʨʘʤʤʝ ʚʝʱʝʩʪʚ, ʧʣʘʩʪʠʥʘ ʦʙʨʘʙʘʪʳʚʘʣʘʩʴ ʩʦʦʪʚʝʩʪʚʫʶʱʠʤ 

ʨʝʘʢʪʠʚʦʤ: ʱʝʣʦʯʥʳʤ ʨʘʩʪʚʦʨʦʤ ɼʉʂ, 3 % ʩʧʠʨʪʦʚʳʤ ʨʘʩʪʚʦʨʦʤ ʘʣʶʤʠʥʠʷ 

ʭʣʦʨʠʜʘ (III) (ʥʘ ʦʙʥʘʨʫʞʝʥʠʝ ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʬʣʘʚʦʥʦʠʜʳ). 

2. ɸʜʩʦʨʙʮʠʦʥʥʘʷ ʞʠʜʢʦʩʪʥʘʷ ʢʦʣʦʥʦʯʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ [114, 

130] ɼʣʷ ʠʟʫʯʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʤʳ 
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ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʞʠʜʢʦʩʪʥʦʡ ʢʦʣʦʥʦʯʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ. 

ʂʦʣʦʥʦʯʥʫʶ ʭʨʦʤʘʪʦʛʨʘʬʠʶ ʧʨʦʚʦʜʠʣʠ ʥʘ ʢʦʣʦʥʢʝ ʩ ʜʠʘʤʝʪʨʦʤ 8 ʩʤ ʠ 

ʚʳʩʦʪʦʡ ʩʦʨʙʝʥʪʘ 5 ʩʤ, ʩʦʨʙʝʥʪʦʤ ʷʚʣʷʣʩʷ ʩʠʣʠʢʘʛʝʣʴ ʤʘʨʢʠ L 40/100 ʤʢʤ ʠ 

L 100/250 ʤʢʤ (ʏʝʭʠʷ). ɺ ʢʘʯʝʩʪʚʝ ʵʣʶʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʭʣʦʨʦʬʦʨʤ, 

ʪɻʠʣʦʚʳʡ ʩʧʠʨʪ  96%, ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ ʩʤʝʩʠ ʩʧʠʨʪʘ ʵʪʠʣʦʚʦʛʦ ʠ 

ʭʣʦʨʦʬʦʨʤʘ, ʘ ʪʘʢʞʝ ʚʦʜʫ ʦʯʠʱʝʥʥʫʶ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʬʨʘʢʮʠʠ, 

ʩʦʜʝʨʞʘʱʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ. 

ɼʘʣʴʥʝʡʰʫʶ ʦʯʠʩʢʫ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʧʨʦʚʦʜʠʣʠ ʥʘ ʢʦʣʦʥʢʝ ʩ 

ʜʠʘʤʝʪʨʦʤ 2 ʩʤ ʠ ʚʳʩʦʪʦʡ ʩʦʨʙʝʥʪʘ 2 ʩʤ, ʚ ʢʘʯʝʩʪʚʝ ʩʦʨʙʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʩʠʣʠʢʘʛʝʣʴ ʤʘʨʢʠ, ʫʢʘʟʘʥʥʦʡ ʚʳʰʝ, ʠ ʧʦʣʠʘʤʠʜ ʜʣʷ ʢʦʣʦʥʦʯʥʦʡ 

ʭʨʦʤʘʪʦʛʨʘʬʠʠ (Woelm Pharma), ʘ ʪʘʢʞʝ ʤʝʪʦʜʦʤ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ 

ʩʤʝʩʴʶ ʭʣʦʨʦʬʦʨʤʘ ʠ ʵʪʘʥʦʣʘ. 

3. ɺʳʩʦʢʦʵʬʬʝʢʪʠʚʥʘʷ ʞʠʜʢʦʩʪʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ (ɺʕɾʍ) [23, 70, 

130]. ɺʕɾʍ-ʘʥʘʣʠʟ ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ ʤʠʢʨʦʢʦʣʦʥʦʯʥʦʤ ʞʠʜʢʦʩʪʥʦʤ 

ʭʨʦʤʘʪʦʛʨʘʬʝ çʄʠʣʠʭʨʦʤ-6è (ʅʇɸʆ çʅʘʫʯʧʨʠʙʦʨè) ʩ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʤ 

ʜʝʪʝʢʪʦʨʦʤ ʚ ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʷʭ: ʠʟʦʢʨʘʪʠʯʝʩʢʠʡ ʨʝʞʠʤ, ʩʪʘʣʴʥʘʷ ʢʦʣʦʥʢʘ 

çʕʣʩʠʢʦè (ˉ28042; 2 ʤʤ ʭ 80 ʤʤ; Kromasil C18; 5 ʤʢʤ), ʧʦʜʚʠʞʥʘʷ ʬʘʟʘ ï 

ʨʘʟʣʠʯʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʘʮʝʪʦʥʠʪʨʠʣʘ ʠ ʚʦʜʳ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 1% ʫʢʩʫʩʥʦʡ 

ʢʠʩʣʦʪʳ, ʩʢʦʨʦʩʪʴ ʵʣʶʠʨʦʚʘʥʠʷ - 100 ʤʢʣ/ʤʠʥ, ʦʙʲʝʤ ʵʣʶʝʥʪʘ - 2500 ʤʢʣ, 

ʦʙʲʝʤ ʧʨʦʙʳ 2 ʤʢʣ. ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʜʣʠʥʘ ʚʦʣʥʳ - 360 ʥʤ. 

2.2.4. ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ 

1. ʗʄʈ-ʩʧʝʢʪʨʦʩʢʦʧʠʷ ʠ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʷ. 

ʉʧʝʢʪʨʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʜʝʣʝʥʥʳʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʚʝʱʝʩʪʚ 

ʠʩʩʣʝʜʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʗʄʈ 
1
ʅ - ʠ ʗʄʈ 

13
ʉ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʩ ʧʦʤʦʱʴʶ 

ʩʧʝʢʪʨʦʤʝʪʨʘ çBruker AM 300è (300 ʄɻʮ) ʠ çBruker AV 600è (150,90 ʄɻʮ). 

ʄʘʩʩ-ʩʧʝʢʪʨʳ EI-MS ʠ ESI-MS ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʘ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʝ çKratos 

MS-30è ʧʨʠ ʵʥʝʨʛʠʠ ʠʦʥʠʟʠʨʫʶʱʠʭ ʵʣʝʢʪʨʦʥʦʚ 70 ʵɺ ʠ ʢʦʣʝʙʘʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʠʦʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʦʪ 100 ʜʦ 250 Áʉ. ʆʧʨʝʜʝʣʝʥʠʝ 
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ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʘʚʣʝʥʠʷ ʚʳʜʝʣʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʧʦʤʦʱʠ 

ʙʣʦʢʘ ʂʦʬʣʝʨʘ [16, 23]. 

2. ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷ [22, 70, 130]. 

ʄʝʪʦʜ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ 

ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʠʟʚʣʝʯʝʥʠʷʭ  ʠ ʧʨʝʧʘʨʘʪʘʭ ʠʟ ʩʳʨʴʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʨʦʜʘ ʊʦʧʦʣʴ. ʕʪʦʪ ʤʝʪʦʜ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʘʥʘʣʠʟʘ ʠʥʜʠʚʠʫʜʘʣʴʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ. ɸʥʘʣʠʟ ʙʳʣ ʧʨʦʚʝʜʝʥ ʥʘ 

ʩʣʝʜʫʶʱʠʭ ʧʨʠʙʦʨʘʭ: ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘʭ ʤʘʨʢʠ çSpecord 40è (Analytik Jena) 

ʠ ʤʘʨʢʠ çʉʌ-2000è (ʆʂɹ ʉʧʝʢʪʨ) ʚ ʢʶʚʝʪʘʭ ʩ ʪʦʣʱʠʥʦʡ ʩʣʦʷ 10 ʤʤ ʚ 

ʜʠʘʧʘʟʦʥʝ ʜʣʠʥ ʚʦʣʥ ʦʪ 190 ʜʦ 500 ʥʤ. ʈʘʩʪʚʦʨ ʩʨʘʚʥʝʥʠʷ - ʩʧʠʨʪ ʵʪʠʣʦʚʳʡ 

96% ʢʦʥʮʝʥʪʨʘʮʠʠ. ʆʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ çWinAspect Excelè. 

2.2.5. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʆʙʨʘʟʮʳ ʥʘʩʪʦʝʢ ʠʟ ʩʳʨʴʷ - ʣʠʩʪʴʝʚ, ʧʦʯʝʢ ʠ ʧʦʙʝʛʦʚ - ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ 

ʧʦʣʫʯʘʣʠ ʤʝʪʦʜʦʤ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʜʨʦʙʥʦʡ ʤʘʮʝʨʘʮʠʠ [99] ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʠʤʠ ʧʨʘʚʠʣʘʤʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʥʘʩʪʦʝʢ ʥʘ ʦʩʥʦʚʝ ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ ʩʳʨʴʷ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʤʝʪʦʜʦʤ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʜʨʦʙʥʦʡ ʤʘʮʝʨʘʮʠʠ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʥʘ ʢʘʬʝʜʨʝ ʬʘʨʤʘʢʦʛʥʦʟʠʠ ʩ ʙʦʪʘʥʠʢʦʡ ʠ ʦʩʥʦʚʘʤʠ 

ʬʠʪʦʪʝʨʘʧʠʠ ʉʘʤɻʄʋ ʠ ʧʨʠʤʝʥʝʥ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʩʪʦʝʢ ʠʟ ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, ʩʦʜʝʨʞʘʱʝʛʦ ʬʝʥʠʣʧʨʦʧʘʥʦʠʜʳ ʠ ʬʣʘʚʦʥʦʠʜʳ (ʇʘʪʝʥʪ 

ʈʌ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ ˉ 2134584, ˉ 2133620 ʠ ʜʨ.). ʅʘʩʪʦʡʢʠ ʧʦʣʫʯʘʣʠ ʥʘ 

ʩʧʠʨʪʘʭ ʨʘʟʣʠʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:5. ʇʦʣʫʯʘʣʠ ʥʘʩʪʦʡʢʠ ʧʦ 

ʧʨʠʚʝʜʝʥʥʦʡ ʥʠʞʝ ʩʭʝʤʝ ʥʘ ʧʨʠʤʝʨʝ ʥʘʩʪʦʡʢʠ ʠʟ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʥʘ 

70% ʵʪʠʣʦʚʦʤ ʩʧʠʨʪʝ.  

ʇʦʣʫʯʝʥʠʝ ʥʘʩʪʦʡʢʠ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʤʝʪʦʜʦʤ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʜʨʦʙʥʦʡ ʤʘʮʝʨʘʮʠʠ [99]. 

ʇʝʨʚʳʡ ʜʝʥʴ. ɺ ʪʨʠ ʵʢʩʪʨʘʢʪʦʨʘ ʧʦʤʝʱʘʶʪ 1 ʯʘʩʪʴ ʠʟʤʝʣʴʯʝʥʥʳʭ 

ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ. ʇʝʨʚʳʡ ʵʢʩʪʨʘʢʪʦʨ ʟʘʧʦʣʥʷʶʪ 8 ʦʙʲʝʤʘʤʠ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʩʳʨʴʶ 70% ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʠ ʜʘʶʪ ʥʘʩʪʦʷʪʴʩʷ ʚ ʪʝʯʝʥʠʝ 
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ʩʫʪʦʢ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ɺʦ ʚʪʦʨʦʡ ʵʢʩʪʨʘʢʪʦʨ ʧʦʤʝʱʘʶʪ 3 ʦʙʲʝʤʘ 

70% ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʜʣʷ ʟʘʤʘʯʠʚʘʥʠʷ ʩʳʨʴʷ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ. 

ɺʪʦʨʦʡ ʜʝʥʴ. ʀʟ ʧʝʨʚʦʛʦ ʵʢʩʪʨʘʢʪʦʨʘ ʩʣʠʚʘʶʪ ʧʦʣʫʯʝʥʥʦʝ ʠʟʚʣʝʯʝʥʠʝ 

ʚʦ ʚʪʦʨʦʡ ʵʢʩʪʨʘʢʪʦʨ ʠ ʦʩʪʘʚʣʷʶʪ ʥʘ ʩʫʪʢʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ɺ 

ʧʝʨʚʳʡ ʵʢʩʪʨʘʢʪʦʨ ʟʘʧʦʣʥʷʶʪ 5 ʦʙʲʝʤʘʤʠ ʯʠʩʪʦʛʦ ʵʢʩʪʨʘʛʝʥʪʘ ʠ ʦʩʪʘʚʣʷʶʪ 

ʥʘ ʩʫʪʢʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ɺ ʪʨʝʪʠʡ ʵʢʩʪʨʘʢʪʦʨ ʧʦʤʝʱʘʶʪ ʜʣʷ 

ʟʘʤʘʯʠʚʘʥʠʷ 3 ʦʙʲʝʤʘ 70% ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ. 

ʊʨʝʪʠʡ ʜʝʥʴ. ʀʟʚʣʝʯʝʥʠʝ ʠʟ ʚʪʦʨʦʛʦ ʵʢʩʪʨʘʢʪʦʨʘ ʧʝʨʝʥʦʩʠʪʩʷ ʚ ʪʨʝʪʠʡ 

ʵʢʩʪʨʘʢʪʦʨ, ʘ ʠʟ ʧʝʨʚʦʛʦ ʵʢʩʪʨʘʢʪʦʨʘ - ʚʦ ʚʪʦʨʦʡ. 5 ʦʙʲʝʤʦʚ ʯʠʩʪʦʛʦ 

ʵʢʩʪʨʘʛʝʥʪʘ ʜʦʙʘʚʣʷʶʪ ʚ ʧʝʨʚʳʡ ʵʢʩʪʨʘʢʪʦʨ ʠ ʦʩʪʘʚʣʷʶʪ ʥʘ ʩʫʪʢʠ ʧʨʠ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʜʣʷ ʵʢʩʪʨʘʢʮʠʠ. 

ʏʝʪʚʝʨʪʳʡ ʜʝʥʴ. ʀʟʚʣʝʯʝʥʠʝ ʩʣʠʚʘʶʪ ʠʟ ʪʨʝʪʴʝʛʦ ʵʢʩʪʨʘʢʪʦʨʘ ʚ 

ʝʤʢʦʩʪʴ ʩ ʛʦʪʦʚʳʤ ʧʨʦʜʫʢʪʦʤ (1/3 ʯʘʩʪʴ). ʀʟʚʣʝʯʝʥʠʝ ʠʟ ʚʪʦʨʦʛʦ ʵʢʩʪʨʘʢʪʦʨʘ 

ʚʳʣʠʚʘʶʪ ʚ ʪʨʝʪʠʡ ʵʢʩʪʨʘʢʪʦʨ ʠ ʦʩʪʘʚʣʷʶʪ ʥʘ ʩʫʪʢʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ. ɺ ʧʝʨʚʦʤ ʵʢʩʪʨʘʢʪʦʨʝ ʧʨʦʚʦʜʷʪ ʪʝʨʤʠʯʝʩʢʫʶ ʵʢʩʪʨʘʢʮʠʶ ʩ 

ʦʙʨʘʪʥʳʤ ʭʦʣʦʜʠʣʴʥʠʢʦʤ ʥʘ ʢʠʧʷʱʝʡ ʚʦʜʷʥʦʡ ʙʘʥʝ ʚ ʪʝʯʝʥʠʝ ʧʦʣʫʯʘʩʘ. 

ʇʦʣʫʯʝʥʥʦʝ ʠʟʚʣʝʯʝʥʠʝ ʠʟ ʧʝʨʚʦʛʦ ʵʢʩʪʨʘʢʪʦʨʘ ʚʳʣʠʚʘʶʪ ʚʦ ʚʪʦʨʦʡ 

ʵʢʩʪʨʘʢʪʦʨ ʠ ʦʩʪʘʚʣʷʶʪ ʥʘ ʩʫʪʢʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʉʳʨʴʝ ʠʟ 

ʧʝʨʚʦʛʦ ʵʢʩʪʨʘʢʪʦʨʘ ʩʯʠʪʘʝʪʩʷ ʦʪʨʘʙʦʪʘʥʥʳʤ. 

ʇʷʪʳʡ ʜʝʥʴ. ʀʟʚʣʝʯʝʥʠʝ ʠʟ ʪʨʝʪʴʝʛʦ ʵʢʩʪʨʘʢʪʦʨʘ ʩʣʠʚʘʶʪ ʚ ʝʤʢʦʩʪʴ ʩ 

ʛʦʪʦʚʳʤ ʧʨʦʜʫʢʪʦʤ (1/3 ʯʘʩʪʴ). ɺʦ ʚʪʦʨʦʤ ʵʢʩʪʨʘʢʪʦʨʝ ʧʨʦʚʦʜʷʪ 

ʪʝʨʤʠʯʝʩʢʫʶ ʵʢʩʪʨʘʢʮʠʶ ʩ ʦʙʨʘʪʥʳʤ ʭʦʣʦʜʠʣʴʥʠʢʦʤ ʥʘ ʢʠʧʷʱʝʡ ʚʦʜʷʥʦʡ 

ʙʘʥʝ ʚ ʪʝʯʝʥʠʝ ʧʦʣʫʯʘʩʘ. ʇʦʣʫʯʝʥʥʦʝ ʠʟʚʣʝʯʝʥʠʝ ʠʟ ʚʪʦʨʦʛʦ ʵʢʩʪʨʘʢʪʦʨʘ 

ʚʳʣʠʚʘʶʪ ʚ ʪʨʝʪʠʡ ʵʢʩʪʨʘʢʪʦʨ ʠ ʦʩʪʘʚʣʷʶʪ ʥʘ ʩʫʪʢʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ. ʉʳʨʴʝ ʠʟ ʚʪʦʨʦʛʦ ʵʢʩʪʨʘʢʪʦʨʘ ʩʯʠʪʘʝʪʩʷ ʦʪʨʘʙʦʪʘʥʥʳʤ. 

ʐʝʩʪʦʡ ʜʝʥʴ. ɺ ʪʨʝʪʴʝʤ ʵʢʩʪʨʘʢʪʦʨʝ ʧʨʦʚʦʜʷʪ ʪʝʨʤʠʯʝʩʢʫʶ 

ʵʢʩʪʨʘʢʮʠʶ ʩ ʦʙʨʘʪʥʳʤ ʭʦʣʦʜʠʣʴʥʠʢʦʤ ʥʘ ʢʠʧʷʱʝʡ ʚʦʜʷʥʦʡ ʙʘʥʝ ʚ ʪʝʯʝʥʠʝ 

ʧʦʣʫʯʘʩʘ. ʇʦʣʫʯʝʥʥʦʝ ʠʟʚʣʝʯʝʥʠʝ ʠʟ ʪʨʝʪʴʝʛʦ ʵʢʩʪʨʘʢʪʦʨʘ ʩʣʠʚʘʶʪ ʚ ʝʤʢʦʩʪʴ 

ʩ ʛʦʪʦʚʳʤ ʧʨʦʜʫʢʪʦʤ (1/3 ʯʘʩʪʴ). ʉʳʨʴʝ ʠʟ ʪʨʝʪʴʝʛʦ ʵʢʩʪʨʘʢʪʦʨʘ ʩʯʠʪʘʝʪʩʷ 

ʦʪʨʘʙʦʪʘʥʥʳʤ. 
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ʇʦʣʫʯʝʥʥʫʶ ʥʘʩʪʦʡʢʫ ʚʳʜʝʨʞʠʚʘʶʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 8 ÁC ʚ ʪʝʯʝʥʠʝ 2-

3 ʩʫʪʦʢ ʠ ʬʠʣʴʪʨʫʶʪ. ɻʦʪʦʚʳʡ ʧʨʦʜʫʢʪ ʬʘʩʫʶʪ ʚʦ ʬʣʘʢʦʥʳ ʪʝʤʥʦʛʦ ʩʪʝʢʣʘ. 

2.2.6. ʌʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ  

ɺ ʭʦʜʝ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʥʘ ʢʘʬʝʜʨʝ ʬʘʨʤʘʢʦʣʦʛʠʠ ʠʤʝʥʠ ʟ.ʜ.ʥ. 

ʈʌ ʧʨʦʬ. ɸ.ɸ. ʃʝʙʝʜʝʚʘ ʉʘʤʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ (ʉʘʤɻʄʋ) ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʠʫʨʝʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʠ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʥʘʩʪʦʡʢʠ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʥʘ ʩʧʠʨʪʝ 

ʵʪʠʣʦʚʦʤ 70% ʢʦʥʮʝʥʪʨʘʮʠʠ. 

ʕʢʩʧʝʨʠʤʝʥʪ ʙʳʣ ʧʨʦʚʝʜʝʥ ʥʘ 20 ʙʝʩʧʦʨʦʜʥʳʭ, ʙʝʣʳʭ ʢʨʳʩʘʭ, 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʥʘ 2 ʛʨʫʧʧʳ (ʦʧʳʪ ʠ ʢʦʥʪʨʦʣʴ). ʄʘʩʩʘ ʞʠʚʦʪʥʳʭ ʩʦʩʪʘʚʣʷʣʘ 

200-220 ʛ. ɺ ʦʧʳʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʦʣʴʢʦ ʧʦʣʦʚʦʟʨʝʣʳʝ ʢʨʳʩʳ-ʩʘʤʮʳ. 

ɾʠʚʦʪʥʳʝ ʥʘʭʦʜʠʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʚʠʚʘʨʠʷ ʥʘ ʩʪʘʥʜʘʨʪʥʦʤ ʨʘʮʠʦʥʝ. ɼʦʩʪʫʧ 

ʞʠʚʦʪʥʳʭ ʢ ʚʦʜʝ ʙʳʣ ʩʚʦʙʦʜʥʳʤ. 

ɼʠʫʨʝʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʥʘʩʪʦʡʢʠ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʥʘ 70 % 

ʩʧʠʨʪʝ ʚ ʜʦʟʝ 100 ʤʢʣ/ʢʛ ʦʧʨʝʜʝʣʷʣʠ ʚ ʭʨʦʥʠʯʝʩʢʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ [65]. 

ɿʘ ʜʝʥʴ ʜʦ ʦʧʳʪʘ ʢʨʳʩʳ ʧʦʣʫʯʘʣʠ ʚʦʜʥʫʶ ʥʘʛʨʫʟʢʫ ʚ ʦʙʲʝʤʝ 3% ʦʪ 

ʤʘʩʩʳ ʪʝʣʘ ʞʠʚʦʪʥʦʛʦ ʧʨʠ ʧʦʤʦʱʠ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦʛʦ ʟʦʥʜʘ. ɺ ʜʝʥʴ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʞʠʚʦʪʥʳʤ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʚʚʦʜʠʣʘʩʴ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʘʷ 

ʥʘʛʨʫʟʢʘ, ʘ ʞʠʚʦʪʥʳʤ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ï ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦ ʣʝʢʘʨʩʪʚʝʥʥʳʡ 

ʧʨʝʧʘʨʘʪ ʚ ʘʥʘʣʦʛʠʯʥʦʤ ʦʙʲʝʤʝ, ʧʦʩʣʝ ʯʝʛʦ ʞʠʚʦʪʥʳʭ ʧʦʤʝʱʘʣʠ ʚ ʦʙʤʝʥʥʳʝ 

ʢʣʝʪʢʠ ʥʘ ʩʫʪʢʠ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʙʠʨʘʣʠ 4-ʭ ʠ 24-ʭ ʯʘʩʦʚʳʝ ʧʦʨʮʠʠ 

ʤʦʯʠ, ʛʜʝ ʦʧʨʝʜʝʣʷʣʠ ʧʦʯʝʯʥʫ  ʁ ʵʢʩʢʨʝʮʠʶ ʚʦʜʳ, ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ 

ʢʦʥʮʝʥʪʨʘʮʠʶ ʥʘʪʨʠʷ ʠ ʢʘʣʠʷ ʤʝʪʦʜʦʤ ʧʣʘʤʝʥʥʦʡ ʬʦʪʦʤʝʪʨʠʠ ʥʘ ʧʣʘʤʝʥʥʦʤ 

ʘʥʘʣʠʟʘʪʦʨʝ ʞʠʜʢʦʩʪʠ ʇɸɾ-1, ʢʨʝʘʪʠʥʠʥʘ ï ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʥʘ 

ʬʦʪʦʢʦʣʦʨʠʤʝʪʨʝ ʂʌʂ-3. 

ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʘ ʠʟʫʯʝʥʘ ʦʩʪʨʘʷ ʪʦʢʩʠʯʥʦʩʪʴ ʥʘʩʪʦʡʢʠ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ 

ʯʝʨʥʦʛʦ ʥʘ 70% ʵʪʘʥʦʣʝ. ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʞʠʚʦʪʥʳʭ ʧʦʣʫʯʘʣʘ 

ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦ ʦʜʥʦʢʨʘʪʥʦ ʥʘʩʪʦʡʢʫ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʚ ʜʦʟʝ 0,5 

ʛ/ʢʛ ʥʘ ʬʦʥʝ 3% ʚʦʜʥʦʡ ʥʘʛʨʫʟʢʠ, ʚʪʦʨʘʷ, ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ - 70% 

ʵʪʠʣʦʚʳʡ ʩʧʠʨʪ ʚ ʘʥʘʣʦʛʠʯʥʦʤ ʦʙʲʝʤʝ. ɺ ʧʝʨʚʳʡ ʜʝʥʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʟʘ 
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ʞʠʚʦʪʥʳʤʠ ʚʝʣʦʩʴ ʥʝʧʨʝʨʳʚʥʦʝ ʥʘʙʣʶʜʝʥʠʝ, ʦʙʱʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣʘ 14 ʜʥʝʡ. ɺ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 6 ʩʝʨʠʡ 

ʦʧʳʪʦʚ. 

2.2.7. ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʧʨʦʚʝʜʝʥ ʩʢʨʠʥʠʥʛʦʚʳʡ ʘʥʘʣʠʟ 

ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʳʭ ʠʟʚʣʝʯʝʥʠʡ ʠʟ ʣʠʩʪʴʝʚ, ʧʦʯʝʢ  ʠ 

ʧʦʙʝʛʦʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʵʪʠʣʦʚʦʤ ʩʧʠʨʪʝ ʨʘʟʣʠʯʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ - 40%, 70%, 80% ʠ 96% ʚ ʦʪʥʦʰʝʥʠʠ ʢʣʠʥʠʯʝʩʢʠʭ ʰʪʘʤʤʦʚ, 

ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʧʘʮʠʝʥʪʦʚ ʩ ʤʫʢʦʚʠʩʮʠʜʦʟʦʤ. ʂʦʥʪʨʦʣʝʤ ʩʣʫʞʠʣ ʵʢʩʪʨʘʛʝʥʪ - 

ʩʧʠʨʪ ʵʪʠʣʦʚʳʡ ʪʦʡ ʞʝ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʯʪʦ ʠ ʚ ʥʘʩʪʦʡʢʝ. ʆʧʨʝʜʝʣʝʥʠʝ 

ʤʠʥʠʤʘʣʴʥʦʡ ʠʥʛʠʙʠʨʫʶʱʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʩʫʱʝʩʪʚʷʣʦʩʴ ʤʝʪʦʜʦʤ 

ʜʚʦʡʥʳʭ ʩʝʨʠʡʥʳʭ ʨʘʟʚʝʜʝʥʠʡ ʚ ʙʫʣʴʦʥʝ (ʤʠʢʨʦʤʝʪʦʜ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʄʋ 

4.2.1890-04 [96]. ʈʝʛʠʩʪʨʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʯʝʨʝʟ 48-72 ʯʘʩʘ ʧʦʩʣʝ ʠʥʢʫʙʘʮʠʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37 Áʉ. 

ʇʨʠ ʵʪʦʤ ʧʨʦʚʦʜʠʣʘʩʴ ʚʠʟʫʘʣʴʥʘʷ ʦʮʝʥʢʘ ʟʘʜʝʨʞʢʠ ʨʦʩʪʘ. ʀʟ ʣʫʥʦʢ ʩ 

ʚʠʜʠʤʦʡ ʟʘʜʝʨʞʢʦʡ ʨʦʩʪʘ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚʳʩʝʚ ʥʘ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ (5% 

ʢʨʦʚʷʥʦʡ ʘʛʘʨ-ʘʛʘʨ), ʯʝʨʝʟ 24 ʯʘʩʘ ʦʪʩʫʪʩʪʚʠʝ ʨʦʩʪʘ ʦʮʝʥʠʚʘʣʦʩʴ ʢʘʢ 

ʙʘʢʪʝʨʠʮʠʜʥʳʡ ʵʬʬʝʢʪ, ʘ ʧʦʷʚʣʝʥʠʝ ʚʠʜʠʤʦʛʦ ʨʦʩʪʘ, ʥʦ ʩ ʝʛʦ ʟʘʜʝʨʞʢʦʡ  ï 

ʢʘʢ ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʠʡ. 

ʊʝʩʪʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʚ ʦʧʳʪʘʭ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʥʘʩʪʦʝʢ ʠʟ ʩʳʨʴʷ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʷʚʣʷʣʠʩʴ ʢʣʠʥʠʯʝʩʢʠʝ ʰʪʘʤʤʳ, 

ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʧʘʮʠʝʥʪʦʚ ʩ ʤʫʢʦʚʠʩʮʠʜʦʟʦʤ: ʰʪʘʤʤʳ 105, 136  - 

Burkholderia cenocepacia ST 208, ʰʪʘʤʤʳ 139, 141  - Burkholderia multivorans, 

ʰʪʘʤʤ 799 - Pseudomonas aeruginosa. ʊʝʩʪʦʚʳʝ ʢʫʣʴʪʫʨʳ ʷʚʣʷʶʪʩʷ 

ʢʣʠʥʠʯʝʩʢʠʤʠ ʠʟʦʣʷʪʘʤʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʠʟ ʤʦʢʨʦʪʳ ʣʝʛʢʠʭ 

ʙʦʣʴʥʳʭ ʤʫʢʦʚʠʩʮʠʜʦʟʦʤ, ʧʨʦʭʦʜʷʱʠʭ ʣʝʯʝʥʠʝ ʥʘ ʙʘʟʝ ʢʣʠʥʠʢ ʉʘʤɻʄʋ. 

ʇʦʣʫʯʝʥʥʳʝ ʰʪʘʤʤʳ ʜʝʧʦʥʠʨʦʚʘʥʳ ʚ ʤʫʟʝʡ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʥʘ 

ʢʘʬʝʜʨʝ ʦʙʱʝʡ ʠ ʢʣʠʥʠʯʝʩʢʠʡ ʤʠʢʨʦʙʠʦʣʦʛʠʠ, ʠʤʤʫʥʦʣʦʛʠʠ ʠ ʘʣʣʝʨʛʦʣʦʛʠʠ 

ʉʘʤɻʄʋ (ɾʝʩʪʢʦʚ ɸ.ɺ., ʃʷʤʠʥ ɸ.ɺ.). 
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ɻʃɸɺɸ 3. ʄʆʈʌʆʃʆɻʆ-ɸʅɸʊʆʄʀʏɽʉʂʆɽ ʀʉʉʃɽɼʆɺɸʅʀɽ 

ʉʓʈʔʗ ʅɽʂʆʊʆʈʓʍ ɺʀɼʆɺ ʈʆɼɸ ʊʆʇʆʃʔ  

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʘʩʧʝʢʪʦʚ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʣʶʙʦʛʦ ʚʠʜʘ ʃʈʉ ʷʚʣʷʝʪʩʷ 

ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʝʛʦ ʧʦʜʣʠʥʥʦʩʪʠ ʠ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʦʬʨʦʣʦʛʦ-ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʋʢʘʟʘʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʦʪʣʠʯʠʪʴ 

ʮʝʣʝʚʦʡ ʚʠʜ ʨʘʩʪʝʥʠʷ ʦʪ ʧʨʠʤʝʩʠ, ʚʳʷʚʣʷʷ ʬʘʣʴʩʠʬʠʢʘʪ. ɼʘʥʥʳʡ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʦʩʦʙʝʥʥʦ ʚʘʞʝʥ ʚ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ. 

ʌʘʨʤʘʢʦʧʝʡʥʳʤ ʚʠʜʦʤ ʩʳʨʴʷ ʪʦʧʦʣʷ ʷʚʣʷʶʪʩʷ ʧʦʯʢʠ (ʌʉ.2.5.0042.15), 

ʦʜʥʘʢʦ ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʠʟʚʝʩʪʥʦ ʦ ʧʨʠʤʝʥʝʥʠʠ ʚ ʦʬʠʮʠʥʘʣʴʥʦʡ ʠ 

ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ ʠ ʜʨʫʛʠʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʨʛʘʥʦʚ 

ʜʘʥʥʦʛʦ ʨʘʩʪʝʥʠʷ - ʣʠʩʪʴʝʚ [77, 78, 112, 127]. ɿʘʨʫʙʝʞʥʳʝ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʝ 

ʫʯʝʥʳʝ ʧʨʦʷʚʣʷʣʠ ʠʥʪʝʨʝʩ ʢ ʤʦʨʬʦʣʦʛʠʠ ʠ ʘʥʘʪʦʤʠʠ ʪʦʧʦʣʷ, ʦʜʥʘʢʦ, ʥʘʤʠ 

ʥʘʡʜʝʥʦ ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʛʠʩʪʦʣʦʛʠʠ ʠ ʘʥʘʪʦʤʠʠ ʣʠʩʪʴʝʚ ʣʠʰʴ ʦʜʥʦʛʦ 

ʚʠʜʘ - ʪʦʧʦʣʷ ʜʨʦʞʘʱʝʛʦ [75]. ʀʥʬʦʨʤʘʮʠʷ ʦ ʜʨʫʛʠʭ ʚʠʜʘʭ ʨʦʜʘ ʊʦʧʦʣʴ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʬʘʨʤʘʢʦʧʝʡʥʳʭ, ʦʪʩʫʪʩʪʚʫʝʪ.  

ɺʥʝʜʨʝʥʠʝ ʚ ʤʝʜʠʮʠʥʩʢʫʶ ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ ʣʠʩʪʴʝʚ 

ʪʦʧʦʣʷ ʢʘʢ ʥʦʚʦʛʦ ʚʠʜʘ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʩʦʟʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʙʝʟʦʪʭʦʜʥʦʛʦ ʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʝʛʦ ʨʘʩʪʝʥʠʷ, 

ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ɹɸʉ. 

  ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ ʥʦʨʤʘʪʠʚʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʥʘ 

ʣʠʩʪʴʷ ʪʦʧʦʣʷ ʦʪʩʫʪʩʪʚʫʝʪ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʨʝʟʫʣʴʪʘʪʳ 

ʠʟʫʯʝʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʦʜʥʦʛʦ ʠʟ ʚʘʞʥʝʡʰʝʛʦ ʨʘʟʜʝʣʘ çʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ 

ʧʨʠʟʥʘʢʠè ʚ ʧʨʦʝʢʪʝ ʌʘʨʤʘʢʦʧʝʡʥʦʡ ʩʪʘʪʴʠ ʥʘ ʃʈʉ çʊʦʧʦʣʷ ʯʝʨʥʦʛʦ 

ʣʠʩʪʴʷè, ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʚ ʥʘʫʯʥʫʶ ʧʨʘʢʪʠʢʫ ʥʦʚʦʛʦ ʚʠʜʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʩʳʨʴʷ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʛʣʘʚʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʨʬʦʣʦʛʦ-ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʦʨʛʘʥʦʚ ʨʘʩʪʝʥʠʷ ʨʦʜʘ ʊʦʧʦʣʴ. 
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3.1. ʉʨʘʚʥʠʪʝʣʴʥʦʝ ʤʦʨʬʦʣʦʛʦ-ʘʥʘʪʦʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ, ʪʦʧʦʣʷ ʜʨʦʞʘʱʝʛʦ, ʪʦʧʦʣʷ ʠʪʘʣʴʷʥʩʢʦʛʦ, 

ʪʦʧʦʣʷ ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ 

ʃʠʩʪʴʷ ʪʦʧʦʣʷ ʥʘʨʷʜʫ ʩ ʬʘʨʤʘʢʦʧʝʡʥʳʤ ʚʠʜʦʤ ʩʳʨʴʷ - ʧʦʯʢʘʤʠ 

ʷʚʣʷʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʚʠʜʦʤ ʃʈʉ ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ 

ʢʦʤʧʣʝʢʩʥʦʡ ʧʝʨʝʨʘʙʦʪʢʝ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ. ʃʠʩʪʴʷ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʘʤʠ ʚ ʢʘʯʝʩʪʚʝ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʬʘʨʤʘʢʦʧʝʡʥʦʛʦ ʚʠʜʘ 

ʩʳʨʴʷ, ʘ ʣʠʩʪʴʷ ʜʨʫʛʠʭ ʚʠʜʦʚ, ʪʘʢʠʭ ʢʘʢ: ʪʦʧʦʣʴ ʜʨʦʞʘʱʠʡ, ʪʦʧʦʣʴ 

ʠʪʘʣʴʷʥʩʢʠʡ, ʪʦʧʦʣʴ ʢʨʘʩʥʦʥʝʨʚʥʳʡ - ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʩʥʳʭ. 

3.1.1. ʄʦʨʬʦʣʦʛʦ-ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʣʠʩʪʴʝʚ ʥʝʢʦʪʦʨʳʭ 

ʚʠʜʦʚ ʨʦʜʘ ʊʦʧʦʣʴ 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʣʠʩʪʴʝʚ ʪʦʧʦʣʝʡ ʷʚʣʷʶʪʩʷ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʠ-ʟʥʘʯʠʤʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʠ ʦʧʠʩʘʥʳ ʚʦ ʤʥʦʛʠʭ ʦʧʨʝʜʝʣʠʪʝʣʷʭ 

ʨʘʩʪʝʥʠʡ [1, 16, 83, 90, 112, 117, 128]. ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʠʟʚʝʩʪʥʦ, 

ʯʪʦ ʚ ʨʦʜʝ ʪʦʧʦʣʴ ʚʳʜʝʣʷʶʪ 3 ʧʦʜʨʦʜʘ: ʊʫʨʘʥʛʘ (Turanga), ʃʝʡʢʘ (Leuce) ʠ 

ʅʘʩʪʦʷʱʠʝ ʪʦʧʦʣʷ (Eupopulus). ʇʨʝʜʩʪʘʚʠʪʝʣʝʤ ʧʦʜʨʦʜʘ ʃʝʡʢʘ ʷʚʣʷʝʪʩʷ ʚʠʜ 

ʪʦʧʦʣʴ ʜʨʦʞʘʱʠʡ (ʦʩʠʥʘ), ʘ ʥʘʩʪʦʷʱʠʭ ʪʦʧʦʣʝʡ - ʪʦʧʦʣʴ ʯʝʨʥʳʡ, ʪʦʧʦʣʴ 

ʠʪʘʣʴʷʥʩʢʠʡ [83, 112, 117]. ʊʦʧʦʣʴ ʢʨʘʩʥʦʥʝʨʚʥr ʡ ̫ʚʣʷʝʪʩʷ ʤʝʞʩʝʢʮʠʦʥʥʳʤ 

ʛʠʙʨʠʜʦʤ ʧʦʜʨʦʜʘ ʥʘʩʪʦʷʱʠʭ ʪʦʧʦʣʝʡ ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʚʠʜʦʚ [136, 137] (ʩʤ. ʛʣʘʚʫ 1). 

ɸʥʘʣʠʟ ʤʦʨʬʦʣʦʛʠʠ ʣʠʩʪʴʝʚ ʩʨʘʚʥʠʚʘʝʤʳʭ ʚʠʜʦʚ ʪʦʧʦʣʷ ʧʦʢʘʟʘʣ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʩʭʦʜʩʪʚʘ ʬʦʨʤʳ ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥʦʢ ʚʩʝʭ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʧʦʜʨʦʜʘ ï Eupopulus (ʨʠʩ. 3). ʋ ʚʩʝʭ ʚʠʜʦʚ ʜʘʥʥʦʡ ʛʨʫʧʧʳ 

ʪʦʧʦʣʝʡ ʦʪʤʝʯʝʥʘ ʷʡʮʝʚʠʜʥʦʩʪʴ ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥ: ʫ ʪʦʧʦʣʷ ʠʪʘʣʴʷʥʩʢʦʛʦ 

ʦʥʘ ʰʠʨʦʢʦ-ʷʡʮʝʚʠʜʥʘʷ, ʫ ʪʦʧʦʣʷ ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ ʷʡʮʝʚʠʜʥʘʷ ʩ 

ʩʝʨʜʮʝʚʠʜʥʳʤ ʦʩʥʦʚʘʥʠʝʤ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ. ʃʠʩʪʴʷ ʞʝ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ 

ʠʤʝʶʪ ʷʡʮʝʚʠʜʥʦ ï ʨʦʤʙʠʯʝʩʢʫʶ ʬʦʨʤʫ. ʋ ʚʩʝʭ ʚʠʜʦʚ ʇʦʜʨʦʜʘ ï Eupopulus 

ʚʝʨʭʫʰʢʘ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ ï ʦʩʪʨʦ ʦʪʪʷʥʫʪʘ ʨʠʩ. 3 ɸ,ɺ,ɻ). 
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ʇʨʝʜʩʪʘʚʠʪʝʣʴ ʧʦʜʨʦʜʘ Leuce ï ʪʦʧʦʣʴ ʜʨʦʞʘʱʠʡ ʟʥʘʯʠʪʝʣʴʥʦ 

ʦʪʣʠʯʘʝʪʩʷ ʧʦ ʬʦʨʤʝ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ. ʆʥʘ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ ʩ ʚʦʣʥʠʩʪʳʤ 

ʢʨʘʝʤ, ʪʫʧʳʤ ʦʩʥʦʚʘʥʠʝʤ ʠ ʢʣʠʥʦʚʠʜʥʦʡ ʚʝʨʭʫʰʢʦʡ (ʨʠʩ. 3ɹ).  

  

  

ʈʠʩʫʥʦʢ 3 - ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʣʠʩʪʴʝʚ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ 

ʨʦʜʘ ʊʦʧʦʣʴ (ʬʨʘʛʤʝʥʪ ʛʝʨʙʘʨʥʦʛʦ ʦʙʨʘʟʮʘ ʬʦʥʜʘ ʢʘʬʝʜʨʳ ʬʘʨʤʘʢʦʛʥʦʟʠʠ ʩ 

ʙʦʪʘʥʠʢʦʡ ʠ ʦʩʥʦʚʘʤʠ ʬʠʪʦʪʝʨʘʧʠʠ ʉʘʤɻʄʋ) [123]. 

ʆʙʦʟʥʘʯʝʥʠʷ: ɸ - ʪʦʧʦʣʴ ʯʝʨʥʳʡ; ɹ - ʪʦʧʦʣʴ ʜʨʦʞʘʱʠʡ; ɺ - ʪʦʧʦʣʴ 

ʠʪʘʣʴʷʥʩʢʠʡ; ɻ - ʪʦʧʦʣʴ ʢʨʘʩʥʦʥʝʨʚʥʳʡ. 
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ʈʠʩʫʥʦʢ 4 - ɸʥʘʪʦʤʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʞʠʣʢʠ ʣʠʩʪʴʝʚ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ 

ʪʦʧʦʣʷ (ʭ100). 

ʆʙʦʟʥʘʯʝʥʠʷ: ɸ - ʪʦʧʦʣʴ ʯʝʨʥʳʡ; ɹ - ʪʦʧʦʣʴ ʜʨʦʞʘʱʠʡ; ɺ - ʪʦʧʦʣʴ 

ʠʪʘʣʴʷʥʩʢʠʡ; ɻ - ʪʦʧʦʣʴ ʢʨʘʩʥʦʥʝʨʚʥʳʡ. 

 

ʉʨʘʚʥʝʥʠʝ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ ʮʝʥʪʨʘʣʴʥʳʭ ʞʠʣʦʢ ʣʠʩʪʦʚʳʭ 

ʧʣʘʩʪʠʥʦʢ ʚʳʷʚʠʣ ʤʦʨʬʦʣʦʛʦ-ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʣʠʩʪʘ ʪʦʧʦʣʷ 

ʯʝʨʥʦʛʦ, ʦʪʣʠʯʘʶʱʠʝ ʝʛʦ ʦʪ ʩʨʘʚʥʠʚʘʝʤʳʭ ʚʠʜʦʚ (ʨʠʩ. 4 ɸ). ʇʨʠ ʩʨʘʚʥʝʥʠʠ 

ʦʯʝʨʪʘʥʠʡ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ ʚʠʜʥʦ, ʯʪʦ ʫ ʚʠʜʦʚ ʪʦʧʦʣʷ ʠʪʘʣʴʷʥʩʢʦʛʦ, 

ʪʦʧʦʣʷ ʜʨʦʞʘʱʝʛʦ ʠ ʪʦʧʦʣʷ ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ ʮʝʥʪʨʘʣʴʥʘʷ ʞʠʣʢʘ ʣʠʩʪʦʚʦʡ 

ʧʣʘʩʪʠʥʢʠ ʦʚʘʣʴʥʦʡ ʬʦʨʤʳ ʩ ʙʦʣʝʝ-ʤʝʥʝʝ ʨʘʚʥʦʤʝʨʥʦʡ ʧʘʨʝʥʭʠʤʦʡ ʩ 

ʘʜʘʢʩʠʘʣʴʥʦʡ ʠ ʘʙʘʢʩʠʘʣʴʥʦʡ ʩʪʦʨʦʥ (ʨʠʩ. 4 ɹ,ɺ,ɻ).  
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ʋ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʦʯʝʨʪʘʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʞʠʣʢʠ ʪʨʝʫʛʦʣʴʥʦʡ ʬʦʨʤʳ ʩ 

ʦʢʨʫʛʣʦ-ʦʪʪʷʥʫʪʦʡ ʘʙʘʢʩʠʘʣʴʥʦʡ ʩʪʦʨʦʥʦʡ (ʨʠʩ. 4 ɸ). 

  

  

ʈʠʩʫʥʦʢ 5 - ʇʨʦʚʦʜʷʱʘʷ ʩʠʩʪʝʤʘ ʮʝʥʪʨʘʣʴʥʳʭ ʞʠʣʦʢ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʨʦʜʘ ʊʦʧʦʣʴ. 

ʆʙʦʟʥʘʯʝʥʠʷ: ɸ - ʪʦʧʦʣʴ ʯʝʨʥʳʡ; ɹ - ʪʦʧʦʣʴ ʜʨʦʞʘʱʠʡ; ɺ - ʪʦʧʦʣʴ 

ʠʪʘʣʴʷʥʩʢʠʡ; ɻ - ʪʦʧʦʣʴ ʢʨʘʩʥʦʥʝʨʚʥʳʡ. 

 

ʇʨʦʚʦʜʷʱʘʷ ʩʠʩʪʝʤʘ ʮʝʥʪʨʘʣʴʥʳʭ ʞʠʣʦʢ, ʩʨʘʚʥʠʚʘʝʤʳʭ ʣʠʩʪʴʝʚ  ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʭʦʜʥʘ (ʨʠʩ. 5). ʇʨʠ ʵʪʦʤ ʫ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʦʩʪʘʣʴʥʳʭ ʚʠʜʦʚ ʮʝʥʪʨʘʣʴʥʘʷ ʞʠʣʢʘ ʩʣʘʙʦ ʘʨʤʠʨʦʚʘʥʘ: ʥʝʙʦʣʴʰʦʡ ʙʣʦʢ 

ʩʢʣʝʨʝʥʭʠʤʳ ʦʪʤʝʯʝʥ ʪʦʣʴʢʦ ʩ ʘʜʘʢʩʠʘʣʴʥʦʡ ʩʪʦʨʦʥʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ 

ʦʩʪʘʣʴʥʳʭ ʚʠʜʦʚ ʩʢʣʝʨʠʬʠʢʘʮʠʷ ʞʠʣʦʢ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ ʟʥʘʯʠʪʝʣʴʥʘʷ (ʨʠʩ. 5 

ɸ).  

ʂ ʩʝʣʝʢʪʠʚʥʳʤ ʚʠʜʦʚʳʤ ʧʨʠʟʥʘʢʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢʦʣʠʯʝʩʪʚʦ 

ʦʙʦʩʦʙʣʝʥʥʳʭ ʧʨʦʚʦʜʷʱʠʭ ʧʫʯʢʦʚ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ: ʫ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʠ 

ʪʦʧʦʣʷ ʠʪʘʣʴʷʥʩʢʦʛʦ ʩ ʚʝʨʭʥʝʡ ʩʪʦʨʦʥʳ ʣʠʩʪʘ ʦʪʤʝʯʝʥʦ ʜʚʘ ʢʨʫʧʥʳʭ ʧʫʯʢʘ, ʫ 

ʪʦʧʦʣʷ ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ ï ʪʨʠ, ʘ ʫ ʪʦʧʦʣʷ ʜʨʦʞʘʱʝʛʦ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʥʝʧʫʯʢʦʚʳʡ ʪʠʧ ʩʪʨʦʝʥʠʷ ʧʨʦʚʦʜʷʱʠʭ ʪʢʘʥʝʡ (ʨʠʩ. 5). ʆʜʥʘʢʦ ʜʘʥʥʘʷ 
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ʦʩʦʙʝʥʥʦʩʪʴ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʪʘ ʩʨʝʟʘ ʣʠʩʪʦʚʦʡ 

ʧʣʘʩʪʠʥʢʠ ʠ ʩʚʷʟʘʥʘ ʩ ʞʠʣʢʦʚʘʥʠʝʤ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʩʫʜʠʪʴ ʦ 

ʟʥʘʯʠʤʦʩʪʠ ʚʳʷʚʣʝʥʥʦʛʦ ʧʨʠʟʥʘʢʘ. 

  

  

ʈʠʩʫʥʦʢ 6 - ɸʥʘʪʦʤʠʷ ʙʦʢʦʚʦʡ ʞʠʣʢʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ ʊʦʧʦʣʴ 

(ʭ40). 

ʆʙʦʟʥʘʯʝʥʠʷ: ɸ - ʪʦʧʦʣʴ ʯʝʨʥʳʡ; ɹ - ʪʦʧʦʣʴ ʜʨʦʞʘʱʠʡ; ɺ - ʪʦʧʦʣʴ 

ʠʪʘʣʴʷʥʩʢʠʡ; ɻ - ʪʦʧʦʣʴ ʢʨʘʩʥʦʥʝʨʚʥʳʡ. 

 

ɸʥʘʪʦʤʠʯʝʩʢʠ ʣʠʩʪʦʚʳʝ ʧʣʘʩʪʠʥʢʠ ʠʟʫʯʘʝʤʳʭ ʚʠʜʦʚ ʪʦʧʦʣʷ ï 

ʜʦʨʟʦʚʝʥʪʨʘʣʴʥʦʛʦ ʪʠʧʘ ʩʪʨʦʝʥʠʷ (ʨʠʩ. 6). ʇʨʠ ʵʪʦʤ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʫ ʪʦʧʦʣʷ 

ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʨʘʞʝʥʘ ʩʢʣʘʜʯʘʪʘʷ ʧʘʨʝʥʭʠʤʘ (ʨʠʩ. 6 ɻ). ʋ 

ʦʩʪʘʣʴʥʳʭ ʚʠʜʦʚ ʚ ʧʘʨʝʥʭʠʤʝ ʜʦʤʠʥʠʨʫʝʪ ʩʪʦʣʙʯʘʪʳʡ ʤʝʟʦʬʠʣʣ (ʨʠʩ. 6). 
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ʈʠʩʫʥʦʢ 7 - ʅʠʞʥʠʡ ʵʧʠʜʝʨʤʠʩ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʨʦʜʘ ʊʦʧʦʣʴ (ʭ400). 

ʆʙʦʟʥʘʯʝʥʠʷ: ɸ - ʪʦʧʦʣʴ ʯʝʨʥʳʡ; ɹ - ʪʦʧʦʣʴ ʜʨʦʞʘʱʠʡ; ɺ - ʪʦʧʦʣʴ 

ʠʪʘʣʴʷʥʩʢʠʡ; ɻ - ʪʦʧʦʣʴ ʢʨʘʩʥʦʥʝʨʚʥʳʡ. 

 

ʂʣʝʪʢʠ ʥʠʞʥʝʛʦ ʵʧʠʜʝʨʤʠʩʘ ʣʠʩʪʴʝʚ ʚʩʝʭ ʩʨʘʚʥʠʚʘʝʤʳʭ ʚʠʜʦʚ 

ʚʳʪʷʥʫʪʳʝ, ʫʛʣʦʚʘʪʳʝ, ʩ ʯʝʪʢʦʚʠʜʥʳʤ ʫʪʦʣʱʝʥʠʝʤ ʢʫʪʠʢʫʣʳ, ʫʩʪʴʠʯʥʳʝ 

ʘʧʧʘʨʘʪʳ ʘʥʘʤʦʮʠʪʥʦʛʦ ʪʠʧʘ ʩʪʨʦʝʥʠʷ. ʋ ʪʦʧʦʣʷ ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ ʟʘʤʝʪʥʳ 

ʧʨʦʩʪʳʝ ʚʦʣʦʩʢʠ (ʨʠʩ. 7 ɻ), ʣʠʩʪʴʷ ʦʩʪʘʣʴʥʳʭ ʚʠʜʦʚ ʣʠʰʝʥʳ ʦʧʫʰʝʥʥʦʩʪʠ 

(ʨʠʩ. 7 ɸ,ɹ,ɺ). ʆʜʥʘʢʦ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʝʩʪʴ ʠʥʬʦʨʤʘʮʠʷ, ʯʪʦ ʫ 

ʤʦʣʦʜʳʭ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʜʨʦʞʘʱʝʛʦ ʦʪʤʝʯʘʝʪʩʷ ʥʘʣʠʯʠʝ ʨʝʜʢʠʭ ʧʨʦʩʪʳʭ 

ʚʦʣʦʩʢʦʚ, ʢʦʪʦʨʳʝ ʩʦ ʚʨʝʤʝʥʝʤ ʦʪʨʳʚʘʶʪʩʷ ʠ ʥʘ ʤʝʩʪʝ ʧʨʠʢʨʝʧʣʝʥʠʷ ʚʦʣʦʩʢʘ 

ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ 5-6 ʢʣʝʪʦʯʥʫʶ ʨʦʟʝʪʢʫ [75]. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʪʨʠʭʦʤʳ ʥʝ 

ʙʳʣʠ ʥʘʡʜʝʥʳ, ʯʪʦ ʩʚʷʟʘʥʦ, ʚʝʨʦʷʪʥʦ, ʩ ʚʦʟʨʘʩʪʦʤ ʣʠʩʪʴʝʚ. ʀʟ-ʟʘ ʦʧʠʩʘʥʥʦʡ 
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ʦʩʦʙʝʥʥʦʩʪʠ ʥʘʣʠʯʠʝ ʪʨʠʭʦʤ ʥʘ ʵʧʠʜʝʨʤʝ ʣʠʩʪʴʝʚ ʪʦʧʦʣʝʡ ʥʝʣʴʟʷ ʩʯʠʪʘʪʴ 

ʟʥʘʯʠʤʳʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʦʤ.  

ʋʩʪʴʠʮʘ ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥʦʢ ʧʦʯʪʠ ʚʩʝʭ ʚʠʜʦʚ ʪʦʧʦʣʷ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ, ʫʩʪʴʠʯʥʳʝ ʘʧʧʘʨʘʪʳ ʘʥʘʤʦʮʠʪʥʦʛʦ ʪʠʧʘ (ʦʢʨʫʞʝʥʳ 4-5 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʤʠ ʢʣʝʪʢʘʤʠ ʵʧʠʜʝʨʤʠʩʘ) (ʨʠʩ. 7). ʋʩʪʴʠʯʥʳʝ ʘʧʧʘʨʘʪʳ 

ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʚʠʜʦʚ ʨʘʟʥʦʨʘʟʤʝʨʥʳʝ, ʫʩʪʴʠʮʘ 

ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʧʦ ʚʝʣʠʯʠʥʝ ʚ 2-3 ʨʘʟʘ (ʨʠʩ. 7 ɸ).  

  

  

ʈʠʩʫʥʦʢ 8 - ɺʝʨʭʥʠʡ ʵʧʠʜʝʨʤʠʩ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʨʦʜʘ ʊʦʧʦʣʴ (ʭ400).  

ʆʙʦʟʥʘʯʝʥʠʷ: ɸ - ʪʦʧʦʣʴ ʯʝʨʥʳʡ; ɹ - ʪʦʧʦʣʴ ʜʨʦʞʘʱʠʡ; ɺ - ʪʦʧʦʣʴ 

ʠʪʘʣʴʷʥʩʢʠʡ; ɻ - ʪʦʧʦʣʴ ʢʨʘʩʥʦʥʝʨʚʥʳʡ. 

 

ʋ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʢʣʝʪʢʠ ʚʝʨʭʥʝʛʦ ʵʧʠʜʝʨʤʠʩʘ ʧʨʦʜʦʣʛʦʚʘʪʳʝ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʣʠʩʪʴʷ ʪʦʧʦʣʷ ʜʨʦʞʘʱʝʛʦ ʠʤʝʶʪ ʠʟʚʠʣʠʩʪʳʝ ʩʪʝʥʢʠ ʢʣʝʪʦʢ 
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ʵʧʠʜʝʨʤʠʩʘ (ʨʠʩ. 8 ɹ). ʋ ʚʩʝʭ ʚʠʜʦʚ ʫʩʪʴʠʮʘ ʨʘʩʧʦʣʦʞʝʥʳ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ 

ʣʠʩʪʘ ï ʘʤʬʠʩʪʦʤʘʪʠʯʝʩʢʘʷ ʣʠʩʪʦʚʘʷ ʧʣʘʩʪʠʥʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʦʧʦʣʷ 

ʜʨʦʞʘʱʝʛʦ, ʫ ʢʦʪʦʨʦʛʦ ʫʩʪʴʠʮʘ ʪʦʣʴʢʦ ʩ ʥʠʞʥʝʡ ʩʪʦʨʦʥʳ ʣʠʩʪʘ - 

ʛʠʧʦʩʪʦʤʘʪʠʯʝʩʢʘʷ ʣʠʩʪʦʚʘʷ ʧʣʘʩʪʠʥʘ (ʨʠʩ. 8 ɹ). 

  

  

ʈʠʩʫʥʦʢ 9 - ɸʥʘʪʦʤʠʷ ʵʧʠʜʝʨʤʠʩʘ ʥʘʜ ʞʠʣʢʦʡ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ ʊʦʧʦʣʴ (ʭ400).  

ʆʙʦʟʥʘʯʝʥʠʷ: ɸ - ʪʦʧʦʣʴ ʯʝʨʥʳʡ; ɹ - ʪʦʧʦʣʴ ʜʨʦʞʘʱʠʡ; ɺ - ʪʦʧʦʣʴ 

ʠʪʘʣʴʷʥʩʢʠʡ; ɻ - ʪʦʧʦʣʴ ʢʨʘʩʥʦʥʝʨʚʥʳʡ. 

 

ʋ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʚʠʜʦʚ ʪʦʧʦʣʷ ʞʠʣʢʠ ʣʠʩʪʴʝʚ ʠʤʝʶʪ 

ʢʨʠʩʪʘʣʣʦʥʦʩʥʫʶ ʦʙʢʣʘʜʢʫ, ʩʦʩʪʘʚʣʝʥʥʫʶ ʧʨʠʟʤʘʪʠʯʝʩʢʠʤʠ ʢʨʠʩʪʘʣʣʘʤʠ 

ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ, ʯʪʦ ʭʦʨʦʰʦ ʟʘʤʝʪʥʦ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʞʠʣʦʢ ʩʢʚʦʟʴ 

ʵʧʠʜʝʨʤʠʩ (ʨʠʩ. 9). 
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ʈʠʩʫʥʦʢ 10 - ɸʥʘʪʦʤʠʷ ʘʜʘʢʩʠʘʣʴʥʦʡ ʩʪʦʨʦʥʳ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ ʊʦʧʦʣʴ.  

ʆʙʦʟʥʘʯʝʥʠʷ: ɸ - ʪʦʧʦʣʴ ʯʝʨʥʳʡ; ɹ - ʪʦʧʦʣʴ ʜʨʦʞʘʱʠʡ; ɺ - ʪʦʧʦʣʴ 

ʠʪʘʣʴʷʥʩʢʠʡ; ɻ - ʪʦʧʦʣʴ ʢʨʘʩʥʦʥʝʨʚʥʳʡ. 

  

ʋ ʚʩʝʭ ʩʨʘʚʥʠʚʘʝʤʳʭ ʚʠʜʦʚ ʫʛʦʣʢʦʚʘʷ ʢʦʣʣʝʥʭʠʤʘ ʩ ʚʝʨʭʥʝʡ ʩʪʦʨʦʥʳ 

ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥʦʢ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘʜ ʮʝʥʪʨʘʣʴʥʦʡ ʞʠʣʢʦʡ. ʆʪʣʠʯʠʝ 

ʦʪʤʝʯʝʥʦ ʚ ʦʩʥʦʚʥʦʤ ʚ ʩʪʝʧʝʥʠ ʝʸ ʨʘʟʚʠʪʦʩʪʠ. ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʘ ʦʙʣʘʩʪʴ 

ʢʦʣʣʝʥʭʠʤʳ ʫ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʠ ʪʦʧʦʣʷ ʠʪʘʣʴʷʥʩʢʦʛʦ (ʨʠʩ. 10 ɸ,ɺ).  

ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʨʫʧʥʳʭ 

ʦʢʨʫʛʣʳʭ ʜʨʫʟ ʚ ʦʙʣʘʩʪʠ ʢʦʣʣʝʥʭʠʤʳ ʫ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʠ ʪʦʧʦʣʷ 

ʠʪʘʣʴʷʥʩʢʦʛʦ (ʨʠʩ. 10 ɸ,ɺ). ʋ ʦʩʪʘʣʴʥʳʭ ʚʠʜʦʚ ʩʦʜʝʨʞʘʥʠʝ ʜʨʫʟ 
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ʥʝʟʥʘʯʠʪʝʣʴʥʦ (ʪʦʧʦʣʴ ʢʨʘʩʥʦʥʝʨʚʥʳʡ) ʠʣʠ ʧʦʯʪʠ ʦʪʩʫʪʩʪʚʫʝʪ ï ʪʦʧʦʣʴ 

ʜʨʦʞʘʱʠʡ (ʨʠʩ. 10 ɹ,ɻ). 

  

  

ʈʠʩʫʥʦʢ 11 - ɸʥʘʪʦʤʠʷ ʘʙʘʢʩʠʘʣʴʥʦʡ ʩʪʦʨʦʥʳ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ ʊʦʧʦʣʴ.  

ʆʙʦʟʥʘʯʝʥʠʷ: ɸ - ʪʦʧʦʣʴ ʯʝʨʥʳʡ; ɹ - ʪʦʧʦʣʴ ʜʨʦʞʘʱʠʡ; ɺ - ʪʦʧʦʣʴ 

ʠʪʘʣʴʷʥʩʢʠʡ; ɻ - ʪʦʧʦʣʴ ʢʨʘʩʥʦʥʝʨʚʥʳʡ. 

 

ʂʦʣʣʝʥʭʠʤʘ ʩ ʥʠʞʥʝʡ ʩʪʦʨʦʥʳ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʨʘʟʚʠʪʘ ʚ ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ ʠʪʘʣʴʷʥʩʢʦʛʦ ʠ ʪʦʧʦʣʷ ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ, ʬʦʨʤʘ 

ʢʣʝʪʦʢ ʫʛʦʣʢʦʚʦʡ ʢʦʣʣʝʥʭʠʤʳ ʫʛʣʦʚʘʪʦ-ʩʤʷʪʘʷ (ʨʠʩ. 11 ɺ,ɻ). ʋ ʪʦʧʦʣʷ 

ʯʝʨʥʦʛʦ ʢʣʝʪʢʠ ʢʦʣʣʝʥʭʠʤʳ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ (ʨʠʩ. 11 ɸ). ʋ ʪʦʧʦʣʷ 

ʜʨʦʞʘʱʝʛʦ ʠ ʪʦʧʦʣʷ ʠʪʘʣʴʷʥʩʢʦʛʦ ʚ ʢʦʣʣʝʥʭʠʤʝ ʠʤʝʶʪʩʷ ʤʝʞʢʣʝʪʥʠʢʠ, ʪ.ʝ. 

ʢʦʣʣʝʥʭʠʤʘ ʦʙʦʠʭ ʚʠʜʦʚ ʨʳʭʣʦʛʦ ʪʠʧʘ (ʨʠʩ. 11 ɹ,ɺ). ʂʨʦʤʝ ʪʦʛʦ ʫ ʪʦʧʦʣʷ 
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ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ ʥʘʜ ʮʝʥʪʨʘʣʴʥʦʡ ʞʠʣʢʦʡ ʣʠʩʪʴʝʚ ʦʪʤʝʯʝʥʳ ʨʝʜʢʦ 

ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʢʨʦʶʱʠʝ ʪʨʠʭʦʤʳ ʚ ʚʠʜʝ ʦʜʥʦʢʣʝʪʦʯʥʳʭ ʙʠʯʝʚʠʜʥʳʭ 

ʚʦʣʦʩʢʦʚ. 

ɼʘʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʤʝʶʪ ʚʠʜʦʚʫʶ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʠ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʣʠʩʪʴʝʚ ʚʠʜʦʚ ʨʦʜʘ Populus. 

 

3.1.2. ʆʩʦʙʝʥʥʦʩʪʠ ʣʶʤʠʥʝʩʮʝʥʮʠʠ ʪʢʘʥʝʡ ʣʠʩʪʴʝʚ ʥʝʢʦʪʦʨʳʭ 

ʚʠʜʦʚ ʨʦʜʘ ʊʦʧʦʣʴ 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʣʷ ʬʣʘʚʦʥʦʠʜʦʚ ʢʘʢ ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʧʨʠ 

ʦʙʣʫʯʝʥʠʠ ʨʘʟʣʠʯʥʳʤʠ ʩʧʝʢʪʨʘʤʠ ʩʚʝʪʘ ʭʘʨʘʢʪʝʨʥʘ ʣʶʤʠʥʝʩʮʝʥʮʠʷ. ʕʪʦ 

ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩ ʧʦʤʦʱʴʶ ʦʧʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ, ʦʙʥʘʨʫʞʠʚʘʪʴ ʚ ʦʙʲʝʢʪʝ 

ʫʢʘʟʘʥʥʫʶ ʛʨʫʧʧʫ ʩʦʝʜʠʥʝʥʠʡ [71]. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦʤʫ ʤʠʢʨʦʣʶʤʠʥʝʩʮʝʥʪʥʦʤʫ ʘʥʘʣʠʟʫ ʧʦʜʚʝʨʛʘʣʠʩʴ 

ʧʨʦʙʳ ʉʆ ʬʣʘʚʦʥʦʠʜʦʚ: ʧʠʥʦʩʪʨʦʙʠʥʘ, ʢʝʤʧʬʝʨʦʣʘ, ʢʚʝʨʮʝʪʠʥʘ, ʨʫʪʠʥʘ 

(ʨʠʩ. 12).  

 

ʈʠʩʫʥʦʢ 12 - ʣʶʤʠʥʝʩʮʝʥʪʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ ʧʦʨʦʰʢʦʚ ʉʆ ʬʝʥʦʣʴʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ. 

ʆʙʦʟʥʘʯʝʥʠʷ: 1 - ʧʠʥʦʩʪʨʦʙʠʥ; 2 - ʢʝʤʧʬʝʨʦʣ; 3 - ʢʚʝʨʮʝʪʠʥ; 4 - ʨʫʪʠʥ. 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʠʢʨʦʩʢʦʧʠʠ ʚʠʜʥʦ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʣʶʤʠʥʝʩʮʝʥʮʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʬʣʘʚʦʥʦʠʜʦʚ ʧʨʠ ʦʙʣʫʯʝʥʠʠ 360 ʥʤ 
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ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʘ ʠ ʦʪʣʠʯʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʨʫʧʧʳ ʬʣʘʚʦʥʦʠʜʦʚ. 

ʊʘʢ, ʬʣʘʚʘʥʦʥ ʧʠʥʦʩʪʨʦʙʠʥ ʚ ʟʘʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʙʣʫʯʝʥʠʷ ʣʶʤʠʥʝʩʮʠʨʫʝʪ 

ʩʚʝʪʣʦ-ʞʝʣʪʳʤ ʮʚʝʪʦʤ; ʬʣʘʚʦʥʦʣ ʢʝʤʧʬʝʨʦʣ ï ʪʝʤʥʦ-ʦʨʘʥʞʝʚʳʤ; ʬʣʘʚʦʥʦʣʳ 

ʣʶʤʠʥʝʩʮʠʨʫʶʪ ʙʫʨʳʤ ʮʚʝʪʦʤ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʥʘʣʠʯʠʷ ʩʘʭʘʨʥʦʛʦ ʦʩʪʘʪʢʘ ʩʪʝʧʝʥʴ ʩʚʝʯʝʥʠʷ ʤʝʥʷʝʪʩʷ: ʢʚʝʨʮʝʪʠʥ 

ʣʶʤʠʥʝʩʮʠʨʫʝʪ ʢʨʘʩʥʦ-ʦʨʘʥʞʝʚʳʤ, ʘ ʨʫʪʠʥ - ʢʦʨʠʯʥʝʚʦ-ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ 

(ʨʠʩ. 12). 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʚʝʨʭʥʝʛʦ ʵʧʠʜʝʨʤʠʩʘ ʣʠʩʪʦʚʳʭ 

ʧʣʘʩʪʠʥʦʢ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ, ʪʦʧʦʣʷ ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ ʠ ʪʦʧʦʣʷ ʠʪʘʣʴʷʥʩʢʦʛʦ 

ʦʪʯʝʪʣʠʚʦ ʚʠʜʥʘ ʢʫʪʠʢʫʣʘ, ʣʶʤʠʥʝʩʮʠʨʫʶʱʘ ̫ ʨʦʟʦʚʳʤ ʩʚʝʪʦʤ ʧʨʠ 

ʦʙʣʫʯʝʥʠʠ ʩʚʝʪʦʤ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 360 ʥʤ. ʈʦʟʦʚʘʷ ʣʶʤʠʥʝʩʮʝʥʮʠʷ 

ʦʙʫʩʣʦʚʣʝʥʘ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʢʘʨʦʪʠʥʦʠʜʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, 

ʚʢʣʶʯʝʥʥʳʤʠ ʚ ʩʦʩʪʘʚ ʢʫʪʠʥʘ (ʨʠʩ. 12). ʈʘʩʪʠʪʝʣʴʥʳʝ ʧʠʛʤʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ 

ʭʣʦʨʦʬʠʣʣ ʠ ʢʘʨʦʪʠʥʦʠʜʳ ʪʘʢʞʝ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʢʣʝʪʦʯʥʳʭ ʧʨʦʪʦʧʣʘʩʪʦʚ ʠ 

ʤʦʛʫʪ ʜʘʚʘʪʴ ʘʢʪʠʚʥʦʝ ʩʚʝʯʝʥʠʝ ʚ ʋʌ-ʦʙʣʘʩʪʠ ʩʚʝʪʘ ʢʨʘʩʥʦ-ʨʦʟʦʚʦʛʦ ʦʪʪʝʥʢʘ. 

ʕʧʠʜʝʨʤʠʩ ʥʠʞʥʝʡ ʩʪʦʨʦʥʳ ʣʠʩʪʴʝʚ ʠʟʫʯʘʝʤʳʭ ʚʠʜʦʚ ʪʦʧʦʣʷ 

ʣʶʤʠʥʝʩʮʠʨʫʝʪ ʩʣʘʙʦ ʟʘ ʩʯʝʪ ʵʣʝʤʝʥʪʦʚ ʧʨʦʪʦʧʣʘʩʪʘ. ʊʘʢ, ʧʨʠ ʦʙʣʫʯʝʥʠʠ 

ʩʚʝʪʦʤ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 420 ʥʤ ʬʨʘʛʤʝʥʪʳ ʧʨʦʪʦʧʣʘʩʪʘ ʠʤʝʶʪ ʞʝʣʪʳʡ ʮʚʝʪ. 

ʇʨʠ ʦʙʣʫʯʝʥʠʠ ʋʌ-ʩʚʝʪʦʤ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 360 ʥʤ ʩʪʨʫʢʪʫʨʳ ʧʨʦʪʦʧʣʘʩʪʘ 

ʣʶʤʠʥʝʩʮʠʨʫʶʪ ʛʦʣʫʙʳʤ ʩʚʝʪʦʤ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʭ ʧʨʦʩʪʫʶ ʬʝʥʦʣʴʥʫʶ 

ʧʨʠʨʦʜʫ. ɸʥʘʣʦʛʠʯʥʦ ʚʝʨʭʥʝʤʫ ʵʧʠʜʝʨʤʠʩʫ ʨʦʟʦʚʦʝ ʩʚʝʯʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʣʠʰʴ ʫ ʢʣʝʪʦʯʥʳʭ ʩʪʝʥʦʢ ʟʘʤʳʢʘʶʱʠʭ ʢʣʝʪʦʢ ʫʩʪʴʠʯʥʦʛʦ ʘʧʧʘʨʘʪʘ. 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ, ʪʦʧʦʣʷ 

ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ ʠ ʪʦʧʦʣʷ ʠʪʘʣʴʷʥʩʢʦʛʦ ʥʘ ʧʨʦʩʚʝʪʝ ʤʝʟʦʬʠʣʣʘ ʚʠʜʥʘ 

ʣʶʤʠʥʝʩʮʝʥʮʠʷ ʧʨʦʚʦʜʷʱʝʡ ʩʠʩʪʝʤʳ ʣʠʩʪʘ. ʇʨʠ 420 ʥʤ ʢʣʝʪʦʯʥʳʝ ʩʪʝʥʢʠ 

ʠʤʝʶʪ ʞʝʣʪʳʡ, ʘ ʧʨʠ 360 ʥʤ ʩʚʝʪʣʦ-ʛʦʣʫʙʦʡ ʮʚʝʪ ʩʚʝʯʝʥʠʷ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʚ ʦʩʥʦʚʥʦʤ ʣʠʛʥʠʬʠʢʘʮʠʝʡ ʦʙʦʣʦʯʝʢ ʩʦʩʫʜʦʚ ʠ ʩʢʣʝʨʝʥʭʠʤʥʳʭ ʚʦʣʦʢʦʥ (ʨʠʩ. 

12). 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʥʘ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ ʥʘ ʤʘʣʦʤ ʫʚʝʣʠʯʝʥʠʠ (ʭ 40) 

ʦʪʯʝʪʣʠʚʦ ʚʠʜʥʳ ʣʶʤʠʥʝʩʮʠʨʫʶʱʠʝ ʩʚʝʪʣʦ-ʛʦʣʫʙʳʤ ʮʚʝʪʦʤ (ʧʨʠ ɚ=360 ʥʤ) 
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ʠ ʩʚʝʪʣʦ-ʞʝʣʪʳʤ (ʧʨʠ ɚ=420 ʥʤ) ʦʜʨʝʚʝʩʥʝʚʰʠʝ ʦʙʦʣʦʯʢʠ ʢʣʝʪʦʢ ʢʩʠʣʝʤʳ ʠ 

ʩʢʣʝʨʝʥʭʠʤʳ ʟʘ ʩʯʝʪ ʥʘʣʠʯʠʷ ʧʨʠʨʦʜʥʦʛʦ ʬʝʥʦʣʴʥʦʛʦ ʧʦʣʠʤʝʨʘ ʣʠʛʥʠʥʘ 

(ʨʠʩ. 12). 

1 

 
  

2 

   
3 

 
  

ʈʠʩʫʥʦʢ 13 - ʆʩʦʙʝʥʥʦʩʪʠ ʣʶʤʠʥʝʩʮʝʥʮʠʠ ʪʢʘʥʝʡ ʧʦʧʝʨʝʯʥʦʛʦ ʩʨʝʟʘ 

ʣʠʩʪʴʝʚ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʪʦʧʦʣʷ (ʭ 40): 1 - ʪʦʧʦʣʴ ʢʨʘʩʥʦʥʝʨʚʥʳʡ, 2 - ʪʦʧʦʣʴ 

ʯʝʨʥʳʡ, 3 - ʪʦʧʦʣʴ ʠʪʘʣʴʷʥʩʢʠʡ. 

ʆʙʦʟʥʘʯʝʥʠʷ: ɸ - ʙʘʟʘʣʴʥʘʷ ʯʘʩʪʴ ʣʠʩʪʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʳ ʚ ʜʥʝʚʥʦʤ 

ʩʚʝʪʝ; ɹ - ʙʘʟʘʣʴʥʘʷ ʯʘʩʪʴ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʳ ʧʨʠ ɚ=420 ʥʤ; ɺ - ʙʘʟʘʣʴʥʘʷ 

ʯʘʩʪʴ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʳ ʧʨʠ ɚ=360 ʥʤ. 

 

ʇʨʠ ʜʝʪʘʣʴʥʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ ʧʨʦʚʦʜʷʱʠʭ ʧʫʯʢʦʚ ʮʝʥʪʨʘʣʴʥʦʡ ʠ 

ʚʪʦʨʠʯʥʳʭ ʞʠʣʦʢ ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥʦʢ ʚ ʦʙʣʘʩʪʠ ʬʣʦʵʤʥʳʭ ʪʢʘʥʝʡ ʚʠʜʥʘ 

ʙʫʨʦ-ʢʦʨʠʯʥʝʚʘʷ ʣʶʤʠʥʝʩʮʝʥʮʠʷ ʧʨʠ ʦʙʣʫʯʝʥʠʠ ʋʌ-ʩʚʝʪʦʤ ʧʨʠ 360 ʥʤ. 

ʍʘʨʘʢʪʝʨ ʩʚʝʯʝʥʠʷ ʩʭʦʞ ʩ ʨʘʥʝʝ ʚʳʷʚʣʝʥʥʳʤ ʩʚʝʯʝʥʠʝʤ ʬʣʘʚʦʥʦʣʦʚ - 

ʢʚʝʨʮʝʪʠʥʘ ʠ ʨʫʪʠʥʘ. 
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ɹ 
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3.2. ʇʝʪʠʦʣʷʨʥʘʷ ʘʥʘʪʦʤʠʷ ʯʝʨʝʰʢʦʚ ʣʠʩʪʴʝʚ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ 

ʨʦʜʘ ʊʦʧʦʣʴ 

ʄʝʪʦʜ ʧʝʪʠʦʣʷʨʥʦʡ ʘʥʘʪʦʤʠʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʦʩʥʦʚʥʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʧʨʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʤ 

ʘʥʘʣʠʟʝ ʃʈʉ. ʇʨʦʚʝʜʝʥʠʝ ʘʜʝʢʚʘʪʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʭ ʚʠʜʦʚ 

ʚʦʟʤʦʞʥʦ ʙʣʘʛʦʜʘʨʷ ʨʘʟʥʦʦʙʨʘʟʥʦʤʫ ʩʪʨʦʝʥʠʶ ʯʝʨʝʰʢʦʚ ʣʠʩʪʴʝʚ ʠ ʠʭ 

ʚʠʜʦʚʦʡ ʩʧʝʮʠʬʠʯʥʦʩʪʠ. 

ɺ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʠʤʝʝʪʩʷ ʦʧʠʩʘʥʠʝ ʘʥʘʪʦʤʠʠ ʯʝʨʝʰʢʘ ʣʠʩʪʘ 

ʪʦʧʦʣʷ ʜʨʦʞʘʱʝʛʦ - ʦʩʠʥʳ [90]. ʊʘʢ, ʯʝʨʝʰʦʢ ʣʠʩʪʘ ʣʘʪʝʨʘʣʴʥʦ-ʫʪʦʣʱʝʥʥʳʡ, 

ʚ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʷʡʮʝʚʠʜʥʦʡ ʬʦʨʤʳ, ʫ ʧʣʘʩʪʠʥʢʠ - 

ʫʟʢʦʵʣʣʠʧʪʠʯʝʩʢʠʡ, ʩʫʞʝʥʥʳʡ ʩ ʚʝʥʪʨʘʣʴʥʦʡ ʩʪʦʨʦʥʳ, ʘ ʚ ʦʩʥʦʚʘʥʠʠ 

ʫʧʣʦʱʝʥʥʦ- ʠʣʠ ʚʜʘʚʣʝʥʥʦ-ʚʳʧʫʢʣʳʡ. ʕʧʠʜʝʨʤʘʣʴʥʳʝ ʢʣʝʪʢʠ ʩ ʩʠʣʴʥʦ 

ʫʪʦʣʱʝʥʥʦʡ ʥʘʨʫʞʥʦʡ ʩʪʝʥʢʦʡ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʜ ʵʧʠʜʝʨʤʠʩʦʤ ʟʘʣʝʛʘʝʪ 

ʢʦʣʣʝʥʭʠʤʘ, ʘ ʛʣʫʙʞʝ ʨʘʩʧʦʣʦʞʝʥʘ ʧʘʨʝʥʭʠʤʘ, ʩʦʜʝʨʞʘʱʘʷ ʜʨʫʟʳ, ʢʦʪʦʨʳʝ 

ʥʘʠʙʦʣʝʝ ʦʙʠʣʴʥʳ ʚ ʦʩʥʦʚʘʥʠʠ ʯʝʨʝʰʢʘ ʠ ʚ ʥʘʠʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ 

ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʩʨʝʜʥʝʡ ʝʛʦ ʯʘʩʪʠ. ʄʝʩʪʘʤʠ ʚʩʪʨʝʯʘʶʪʩʷ ʦʜʠʥʦʯʥʳʝ 

ʢʨʠʩʪʘʣʣʳ [90]. ʂʦʣʠʯʝʩʪʚʦ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʨʦʚʦʜʷʱʠʭ ʧʫʯʢʦʚ ʚʘʨʴʠʨʫʝʪ 

ʧʦ ʜʣʠʥʝ ʯʝʨʝʰʢʘ: ʚ ʦʩʥʦʚʘʥʠʠ ʙʘʟʘʣʴʥʦʡ ʯʘʩʪʠ ʠʤʝʝʪʩʷ 3 ʧʫʯʢʘ, ʠʥʦʛʜʘ ʚ 

ʥʠʭ ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʠʟʥʘʢʠ ʚʝʪʚʣʝʥʠʷ; ʜʘʣʝʝ ʧʦ ʯʝʨʝʰʢʫ ʚʚʝʨʭ ʧʨʦʠʩʭʦʜʠʪ 

ʚʝʪʚʣʝʥʠʝ ʠ ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʘ ʧʫʯʢʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ 

ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʧʫʯʢʦʚ ʨʘʟʥʦʡ ʦʨʠʝʥʪʘʮʠʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʣʠʩʪʦʚʦʡ 

ʧʣʘʩʪʠʥʢʠ ʦʥʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʜʨʫʛ ʥʘʜ ʜʨʫʛʦʤ ʧʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʣʠʥʠʠ 

ʧʦʧʝʨʝʯʥʦʛʦ ʨʘʟʨʝʟʘ ʠ ʠʤʝʶʪ ʩʢʣʦʥʥʦʩʪʴ ʢ ʢʦʥʮʝʥʪʨʠʯʝʩʢʦʤʫ ʭʘʨʘʢʪʝʨʫ [90]. 

ɺʦʣʦʢʥʠʩʪʘʷ ʦʙʢʣʘʜʢʘ ʫ ʧʨʦʚʦʜʷʱʠʭ ʧʫʯʢʦʚ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʘ ʚ ʩʨʝʜʥʝʡ 

ʯʘʩʪʠ ʯʝʨʝʰʢʘ ʠ ʦʪʩʫʪʩʪʚʫʝʪ ʚ ʝʛʦ ʦʩʥʦʚʘʥʠʠ. ʂʦʣʣʝʥʭʠʤʘ ʩʦʜʝʨʞʠʪ 

ʚʝʱʝʩʪʚʦ ʢʨʘʩʥʦʚʘʪʦʛʦ ʮʚʝʪʘ. ʅʝ ʪʦʣʴʢʦ ʬʦʨʤʦʡ ʯʝʨʝʰʢʘ, ʥʦ ʠ 

ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʧʨʦʚʦʜʷʱʠʭ ʧʫʯʢʦʚ ʚ ʥʝʤ ʦʙʲʷʩʥʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʣʠʩʪʴʝʚ 

ʦʩʠʥʳ ʜʨʦʞʘʪʴ ʜʘʞʝ ʧʨʠ ʣʝʛʢʦʤ ʚʝʪʝʨʢʝ [90]. 
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ʅʘʤʠ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʝʪʠʦʣʷʨʥʳʭ ʧʨʠʟʥʘʢʦʚ 

ʯʝʨʝʰʢʦʚ ʨʦʜʩʪʚʝʥʥʳʭ ʚʠʜʦʚ ʪʦʧʦʣʷ - ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʠ ʪʦʧʦʣʷ 

ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ. 

ʏʝʨʝʰʦʢ ʣʠʩʪʘ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʪʦʥʢʠʡ, ʜʣʠʥʦʡ ʜʦ 6 ʩʤ, ʘ ʯʝʨʝʰʦʢ 

ʣʠʩʪʘ ʪʦʧʦʣʷ ʢʨʘʩʥʦʥʝʨʚʦʥʦʛʦ ʪʦʥʢʠʡ, ʜʣʠʥʦʡ ʜʦ 8 ʩʤ. ʊʘʢʞʝ ʫ ʯʝʨʝʰʢʦʚ 

ʜʘʥʥʳʭ ʚʠʜʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʦʩʦʙʝʥʥʦʩʪʴ: ʦʥʠ ʩʧʣʶʩʥʫʪʳ ʩ ʙʦʢʦʚ ʦʪ ʩʝʨʝʜʠʥʳ 

ʢ ʦʩʥʦʚʘʥʠʶ ʣʠʩʪʘ, ʙʝʟ ʞʝʣʦʙʢʘ [90]. ɺʠʟʫʘʣʴʥʦ ʣʠʩʪʴʷ ʠ ʯʝʨʝʰʢʠ ʦʙʦʠʭ 

ʚʠʜʦʚ ʥʝ ʦʧʫʰʝʥʳ, ʧʨʠʣʠʩʪʥʠʢʠ ʦʪʩʫʪʩʪʚʫʶʪ (ʨʠʩ. 14). 

 

ʈʠʩʫʥʦʢ 14 - ʏʝʨʝʰʢʠ ʣʠʩʪʘ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʪʦʧʦʣʷ: I - ʪʦʧʦʣʴ 

ʯʝʨʥʳʡ, II - ʪʦʧʦʣʴ ʢʨʘʩʥʦʥʝʨʚʥʳʡ. ɸ ï ʃʠʩʪʦʚʘʷ ʧʣʘʩʪʠʥʢʘ ʩ ʯʝʨʝʰʢʦʤ; ɹ ï 

ʧʦʧʝʨʝʯʥʳʝ ʩʝʯʝʥʠʷ ʯʝʨʝʰʢʘ (ʭ40). 

ʆʙʦʟʥʘʯʝʥʠʷ: 1 ï ʘʧʠʢʘʣʴʥʘʷ ʯʘʩʪʴ ʯʝʨʝʰʢʘ, ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ; 2 ï

ʤʝʜʠʘʣʴʥʘʷ ʯʘʩʪʴ ʯʝʨʝʰʢʘ, ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ; 3 ï ʙʘʟʘʣʴʥʘʷ ʯʘʩʪʴ 

ʯʝʨʝʰʢʘ, ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ. 

 

ʏʝʨʝʰʦʢ ʣʠʩʪʘ ʪʦʧʦʣʷ ʩʦʩʪʦʠʪ ʠʟ ʘʧʠʢʘʣʴʥʦʡ, ʤʝʜʠʘʣʴʥʦʡ ʠ ʙʘʟʘʣʴʥʦʡ 

ʯʘʩʪʝʡ. ʅʘ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ ʚ ʙʘʟʘʣʴʥʦʡ ʯʘʩʪʠ ʯʝʨʝʰʢʘ ʣʠʩʪʘ ʪʦʧʦʣʷ 

ʯʝʨʥʦʛʦ ʭʦʨʦʰʦ ʚʠʜʥʳ ʮʝʥʪʨʘʣʴʥʘʷ ʠ ʙʦʢʦʚʳʝ ʞʠʣʢʠ, ʠʤʝʶʱʠʭ V-ʦʙʨʘʟʥʦʝ 

ʨʘʩʧʦʣʦʞʝʥʠʝ (ʨʠʩ. 14 I). ʆʯʝʨʪʘʥʠʝ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʚ ʙʘʟʘʣʴʥʦʡ ʯʘʩʪʠ 

ʯʝʨʝʰʢʘ ʪʦʧʦʣʷ ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʨʦʚʥʫʶ, ʩʦʩʪʦʷʱʫʶ ʠʟ 

ʪʨʸʭ ʫʛʣʦʚʘʪʳʭ V-ʦʙʨʘʟʥʦ ʩʣʦʞʝʥʥʳʭ ʚʤʝʩʪʝ ʬʨʘʛʤʝʥʪʦʚ, ʢʦʥʩʪʨʫʢʮʠʶ. 

ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʯʝʨʝʰʢʘ, ʧʦ ʩʫʪʠ, ʵʪʦ 

I II  
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ʮʝʥʪʨʘʣʴʥʘʷ ʞʠʣʢʘ. ɸ ʙʦʨʪʘʤʠ ʯʝʨʝʰʢʘ ʷʚʣʷʶʪʩʷ ʝʛʦ ʙʦʢʦʚʳʝ ʫʛʣʦʚʘʪʳʝ 

ʯʘʩʪʠ (ʨʠʩ. 14 II  ɹ) 

ʄʝʜʠʘʣʴʥʘʷ ʯʘʩʪʴ ʯʝʨʝʰʢʦʚ ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ ʧʦ ʬʦʨʤʝ ʦʢʨʫʛʣʦ-

ʦʚʘʣʴʥʘʷ, ʠʥʦʛʜʘ ʰʠʨʦʢʦʷʡʮʝʚʠʜʥʘʷ (ʨʠʩ. 15, 16). ʉ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʜʠʘʣʴʥʘʷ 

ʯʘʩʪʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʨʝʟʘ ʯʝʨʝʰʢʘ ʪʦʧʦʣʷ ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ ʩʠʣʴʥʦ ʚʦʣʥʠʩʪʦ-

ʠʟʚʠʣʠʩʪʘʷ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʯʝʨʝʰʢʘ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ - ʝʛʦ ʧʦʧʝʨʝʯʥʳʡ ʩʨʝʟ 

ʨʦʚʥʦʡ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ (ʨʠʩ. 15 ɸ, 16 ɸ). 

  

ʈʠʩʫʥʦʢ 15 - ʆʩʦʙʝʥʥʦʩʪʠ ʤʝʜʠʘʣʴʥʦʡ ʯʘʩʪʠ ʯʝʨʝʰʢʘ ʣʠʩʪʘ ʪʦʧʦʣʷ 

ʯʝʨʥʦʛʦ: ɸ - ʬʨʘʛʤʝʥʪ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʤʝʜʠʘʣʴʥʦʡ ʯʘʩʪʠ (ʭ100); ɹ - 

ʬʨʘʛʤʝʥʪ ʵʧʠʜʝʨʤʠʩʘ (ʭ400). 

 

ʈʠʩʫʥʦʢ 16 - ʆʩʦʙʝʥʥʦʩʪʠ ʤʝʜʠʘʣʴʥʦʡ ʯʘʩʪʠ ʯʝʨʝʰʢʘ ʣʠʩʪʘ ʪʦʧʦʣʷ 

ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ: ɸ ï ʌʨʘʛʤʝʥʪ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʤʝʜʠʘʣʴʥʦʡ ʯʘʩʪʠ 

(ʭ100); ɹ ï ʬʨʘʛʤʝʥʪ ʢʦʨʦʚʦʡ ʯʘʩʪʠ (ʭ400). 

ʆʙʦʟʥʘʯʝʥʠʷ: 1 ï ʢʫʪʠʥʠʟʠʨʦʚʘʥʥʳʡ ʵʧʠʜʝʨʤʠʩ; 2 ï ʧʘʨʝʥʭʠʤʘ ʩ 

ʫʪʦʣʱʝʥʥʳʤʠ ʩʪʝʥʢʘʤʠ; 3 - ʩʢʣʝʨʝʥʭʠʤʘ; 4 ï ʧʨʦʚʦʜʷʱʠʝ ʢʣʝʪʢʠ ʬʣʦʵʤʳ; 5 

- ʢʩʠʣʝʤʘ. 

 

ɸ ɹ 
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ʉʝʯʝʥʠʷ ʚ ʘʧʠʢʘʣʴʥʦʡ ʯʘʩʪʠ ʯʝʨʝʰʢʘ ʪʦʧʦʣʷ ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ ʩʭʦʜʥʳ 

ʧʦ ʩʪʨʦʝʥʠʶ ʪʢʘʥʝʡ ʩ ʫʯʘʩʪʢʘʤʠ ʚ ʙʘʟʘʣʴʥʦʡ ʯʘʩʪʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʨʝʤʷ 

ʫʛʣʦʚʘʪʳʤʠ ʩʠʛʤʝʥʪʘʤʠ, ʧʨʠ ʵʪʦʤ ʦʪʤʝʯʘʝʪʩʷ ʠʭ ʣʠʥʝʡʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ. 

ɿʘʫʞʠʚʘʥʠʝ ʧʘʨʝʥʭʠʤʳ ʦʪʤʝʯʘʝʪʩʷ ʤʝʞʜʫ ʯʘʩʪʷʤʠ (ʨʠʩ. 14 II  ɹ). ɸʧʠʢʘʣʴʥʘʷ 

ʯʘʩʪʴ ʯʝʨʝʰʢʘ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʚʳʪʷʥʫʪʘ, ʚ ʥʝʡ ʭʦʨʦʰʦ ʜʠʘʛʥʦʩʪʠʨʫʶʪʩʷ 3 

ʞʠʣʢʠ: ʮʝʥʪʨʘʣʴʥʘʷ ʠ ʜʚʝ ʙʦʢʦʚʳʝ (ʨʠʩ. 14 I). 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦ ʚʩʝʭ ʤʝʩʪʘʭ ʩʝʯʝʥʠʡ ʢʦʥʪʫʨ ʯʝʨʝʰʢʘ ʪʦʧʦʣʷ 

ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ ʩʠʣʴʥʦ ʚʦʣʥʠʩʪʦ-ʠʟʚʠʣʠʩʪʳʡ, ʦʩʦʙʝʥʥʦ ʵʪʦ ʟʘʤʝʪʝʥʦ ʚ 

ʩʝʨʝʜʠʥʥʦʡ ʯʘʩʪʠ, ʯʪʦ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʧʦʧʝʨʝʯʥʳʭ 

ʩʝʯʝʥʠʡ ʩʨʝʟʦʚ ʯʝʨʝʰʢʦʚ ʫ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ (ʨʠʩ. 14). 

ʉ ʧʦʚʝʨʭʥʦʩʪʠ ʯʝʨʝʰʦʢ ʪʦʧʦʣʷ ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ ʧʦʢʨʳʪ ʩʠʣʴʥʦ 

ʢʫʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʵʧʠʜʝʨʤʦʡ. ʕʧʠʜʝʨʤʘ ʯʝʨʝʰʢʘ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʦʥʢʦʩʪʝʥʥʳʤʠ ʢʣʝʪʢʘʤʠ, ʧʦʚʝʨʭʥʦʩʪʴ ʝʝ ʥʝ ʦʧʫʰʝʥʘ (ʨʠʩ. 14 

I). ɺ ʧʦʣʦʩʪʷʭ ʵʧʠʜʝʨʤʘʣʴʥʳʭ ʢʣʝʪʦʢ ʪʦʧʦʣʷ ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ 

ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʙʫʨʦ-ʦʢʨʘʰʝʥʥʳʡ ʧʨʦʪʦʧʣʘʩʪ (ʨʠʩ. 14 II  ɹ). ʀʥʦʛʜʘ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʵʧʠʜʝʨʤʳ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʦʩʪʳʝ ʦʜʥʦʢʝʪʦʯʥʝr ʙʠʯʝʚʠʜʥʳʝ 

ʚʦʣʦʩʢʠ. ɺ ʦʩʥʦʚʥʦʤ ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʚ ʘʧʠʢʘʣʴʥʦʡ ʯʘʩʪʠ ʯʝʨʝʰʢʘ (ʨʠʩ. 22 ɺ).  

 

ʈʠʩʫʥʦʢ 17 - ʆʩʦʙʝʥʥʦʩʪʠ ʙʘʟʘʣʴʥʦʡ ʯʘʩʪʠ ʯʝʨʝʰʢʘ ʣʠʩʪʘ ʪʦʧʦʣʷ 

ʯʝʨʥʦʛʦ ï ʬʨʘʛʤʝʥʪ ʙʦʨʪʘ ʯʝʨʝʰʢʘ (ʭ40). 
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ʈʠʩʫʥʦʢ 18 - ʆʩʦʙʝʥʥʦʩʪʠ ʙʘʟʘʣʴʥʦʡ ʯʘʩʪʠ ʯʝʨʝʰʢʘ ʣʠʩʪʘ ʪʦʧʦʣʷ 

ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ: ɸ ï ʬʨʘʛʤʝʥʪ ʙʦʨʪʘ ʯʝʨʝʰʢʘ (ʭ100); ɹ ï ʬʨʘʛʤʝʥʪ 

ʧʦʢʨʦʚʥʦʡ ʪʢʘʥʠ ʯʝʨʝʰʢʘ (ʭ400). 

ʆʙʦʟʥʘʯʝʥʠʷ: 1 ï ʢʫʪʠʥʠʟʠʨʦʚʘʥʥʳʡ ʵʧʠʜʝʨʤʠʩ; 2 - ʜʨʫʟʳ; 3 ï 

ʧʘʨʝʥʭʠʤʘ ʩ ʫʪʦʣʱʝʥʥʳʤʠ ʩʪʝʥʢʘʤʠ; 4 ï ʬʣʦʵʤʘ ʧʫʯʢʘ; 5 ï ʢʩʠʣʝʤʘ ʧʫʯʢʘ; 6 

ï ʧʘʨʝʥʭʠʤʘ ʢʩʠʣʝʤʳ. 

 

ʆʩʥʦʚʥʘʷ ʧʘʨʝʥʭʠʤʘ ʧʝʨʚʠʯʥʦʡ ʢʦʨʳ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʨʘʞʝʥʘ ʚ 

ʦʩʥʦʚʘʥʠʠ ʯʝʨʝʰʢʘ ʠ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʵʧʠʜʝʨʤʠʩʦʤ ʯʝʨʝʰʢʘ ʪʦʧʦʣʷ 

ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ. ɺ ʤʝʜʠʘʣʴʥʦʡ ʯʘʩʪʠ ʯʝʨʝʰʢʘ ʧʝʨʚʠʯʥʘʷ ʢʦʨʘ ʟʘʤʝʪʥʦ 

ʪʦʥʴʰʝ, ʯʝʤ ʥʘ ʩʨʝʟʘʭ ʙʘʟʘʣʴʥʦʡ ʠ ʘʧʠʢʘʣʴʥʦʡ ʯʘʩʪʝʡ (ʨʠʩ. 16 ʠ 18). 

ʇʘʨʝʥʭʠʤʘ ʧʝʨʚʠʯʥʦʡ ʢʦʨʳ ʧʣʦʪʥʘʷ, ʦʜʥʘʢʦ, ʦʩʦʙʝʥʥʦ ʚ ʙʘʟʘʣʴʥʦʡ ʯʘʩʪʠ, 

ʚʩʪʨʝʯʘʶʪʩʷ ʢʨʫʧʥʳʝ ʤʝʞʢʣʝʪʥʠʢʠ ʠ ʚʦʟʜʫʰʥʳʝ ʧʦʣʦʩʪʠ, ʚʝʨʦʷʪʥʦ 

ʨʝʢʩʠʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʨʠʩ. 22 ɹ). ʎʠʪʦʣʦʛʠʯʝʩʢʠ ʧʘʨʝʥʭʠʤʘ 

ʧʝʨʚʠʯʥʦʡ ʢʦʨʳ ʩʣʦʞʝʥʘ ʠʟ ʤʝʣʢʠʭ ʫʛʣʦʚʘʪʳʭ, ʠʥʦʛʜʘ ʩʤʷʪʳʭ ʢʣʝʪʦʢ. 

ʂʣʝʪʦʯʥʘʷ ʩʪʝʥʢʘ ʮʝʣʣʶʣʦʟʥʘʷ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʪʦʣʱʝʥʘ. ʋʪʦʣʱʝʥʠʷ 

ʢʣʝʪʦʯʥʳʭ ʦʙʦʣʦʯʝʢ ʩʭʦʜʥʳ ʩ ʦʙʦʣʦʯʢʘʤʠ ʢʣʝʪʦʢ ʫʛʦʣʢʦʚʦʡ ʢʦʣʣʝʥʭʠʤʳ. 

ʇʨʦʪʦʧʣʘʩʪʳ ʢʣʝʪʦʢ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ, ʪʝʤʥʦʦʢʨʘʰʝʥʥʳʝ ʚ ʙʫʨʳʡ ʮʚʝʪ. 

ɺ ʢʣʝʪʢʘʭ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʢʨʫʧʥʳʝ ʜʨʫʟʳ ʟʚʝʟʜʯʘʪʦʡ ʬʦʨʤʳ 

(ʨʠʩ. 18 ɹ). ʕʥʜʦʜʝʨʤʘ ʥʝ ʚʳʨʘʞʝʥʘ. ʇʦʚʝʨʭʥʦʩʪʴ ʯʝʨʝʰʢʘ ʪʦʧʦʣʷ 

ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ ʟʘʤʝʪʥʦ ʩʢʣʘʜʯʘʪʘʷ. ʉʢʣʘʜʢʠ ʧʝʨʚʠʯʥʦʡ ʢʦʨʳ ʦʩʦʙʝʥʥʦ 

ʟʘʤʝʪʥʳ ʥʘ ʩʨʝʟʝ ʚ ʘʧʠʢʘʣʴʥʦʡ ʯʘʩʪʠ ʯʝʨʝʰʢʘ (ʨʠʩ. 22 ɹ). 

ʆʩʥʦʚʥʘʷ ʧʘʨʝʥʭʠʤʘ ʯʝʨʝʰʢʘ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʪʦʥʢʦʩʪʝʥʥʳʤʠ ʥʝʦʜʨʝʚʝʩʥʝʚʰʠʤʠ ʢʣʝʪʢʘʤʠ ʠ ʨʘʟʚʠʪʳʤ ʩʣʦʝʤ ʫʛʦʣʢʦʚʦʡ 
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ʢʦʣʣʝʥʭʠʤʳ (ʨʠʩ. 15 ʠ 17). ʇʦ ʧʝʨʠʬʝʨʠʠ, ʢʥʘʨʫʞʠ ʦʪ ʩʢʣʝʨʝʥʭʠʤʥʦʡ 

ʦʙʢʣʘʜʢʠ ʧʨʦʚʦʜʷʱʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʦʩʥʦʚʥʦʡ ʧʘʨʝʥʭʠʤʝ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ 

ʜʨʫʟʳ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʬʦʨʤʳ (ʨʠʩ. 15 ɹ).  ʇʦʚʝʨʭʥʦʩʪʴ ʯʝʨʝʰʢʘ ʛʣʘʜʢʘʷ, 

ʥʝʤʥʦʛʦ ʚʦʣʥʠʩʪʘʷ ʚ ʘʧʠʢʘʣʴʥʦʡ ʠ ʤʝʜʠʘʣʴʥʦʡ ʯʘʩʪʠ (ʨʠʩ. 14). 

ʇʨʦʚʦʜʷʱʘʷ ʩʠʩʪʝʤʘ ʯʝʨʝʰʢʦʚ ʩʣʦʞʝʥʘ ʠʟ ʢʦʣʣʘʪʝʨʘʣʴʥʳʭ ʧʫʯʢʦʚ, 

ʨʘʩʧʦʣʦʞʝʥʳ ʧʦ-ʨʘʟʥʦʤʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʪʘ ʩʨʝʟʘ. ɺ ʙʘʟʘʣʴʥʦʡ ʯʘʩʪʠ 

ʯʝʨʝʰʢʘ ʪʦʧʦʣʷ ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ ʚʠʜʥʳ ʪʨʠ ʧʫʯʢʘ ʉ-ʦʙʨʘʟʥʳʭ ʧʦ ʬʦʨʤʝ. 

ʇʫʯʦʢ  ʮʝʥʪʨʘʣʴʥʦʡ ʞʠʣʢʠ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʡ, ʙʦʢʦʚʳʝ ʧʫʯʢʠ ʤʝʣʴʯʝ ʠ ʙʦʣʝʝ 

ʦʢʨʫʛʣʳʝ (ʨʠʩ. 14 II ɹ). ʋ ʯʝʨʝʰʢʘ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʚ ʙʘʟʘʣʴʥʦʡ ʯʘʩʪʠ ʟʘʤʝʪʥʳ 

ʪʨʠ ʦʢʨʫʛʣʳʭ ʧʦ ʬʦʨʤʝ ʧʫʯʢʘ; ʜʚʘ ʙʦʢʦʚʳʭ ʟʘʤʝʪʥʦ ʤʝʥʴʰʝ ʢʨʫʧʥʦʛʦ - 

ʮʝʥʪʨʘʣʴʥʦʛʦ (ʨʠʩ. 17).  

ʂʩʠʣʝʤʥʘʷ ʯʘʩʪʴ ʧʫʯʢʦʚ ʦʙʦʠʭ ʚʠʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʜʠʘʣʴʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʢʨʫʧʥʳʤʠ ʩʦʩʫʜʘʤʠ. ʊʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʝ ʩʝʨʜʮʝʚʠʥʥʳʝ 

ʣʫʯʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʢʩʠʣʝʤʝ, ʜʝʣʷʪ ʥʘ ʩʠʛʤʝʥʪʳ ʢʩʠʣʝʤʥʫʶ ʯʘʩʪʴ. ʊʢʘʥʠ 

ʬʣʦʵʤʳ ʧʦ ʮʚʝʪʫ ʦʪ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʜʦ ʯʝʨʥʦʛʦ. ʉ ʧʝʨʠʬʝʨʠʠ ʦʥʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʘʨʤʠʨʦʚʘʥʳ ʛʨʫʧʧʘʤʠ ʣʫʙʷʥʳʭ ʚʦʣʦʢʦʥ  (ʨʠʩ. 19 ʠ 20).  

ʅʘ ʩʨʝʟʘʭ ʚ ʤʝʜʠʘʣʴʥʦʡ ʯʘʩʪʠ ʯʝʨʝʰʢʘ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ 

ʧʨʦʚʦʜʷʱʠʭ ʧʫʯʢʦʚ ʪʦʞʝ ʪʨʠ. ʆʥʠ ʧʣʦʪʥʦ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʚ ʮʝʥʪʨʝ ʦʢʨʫʛʣʦʛʦ 

ʯʝʨʝʰʢʘ ʠ ʦʪʣʠʯʘʶʪʩʷ ʨʘʟʤʝʨʘʤʠ. ʆʜʠʥ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʡ ʧʫʯʦʢ 

ʣʦʢʘʣʠʟʦʚʘʥ ʩ ʥʠʞʥʝʡ, ʘʙʘʢʩʠʘʣʴʥʦʡ, ʩʪʦʨʦʥʳ ʯʝʨʝʰʢʦʚʦʛʦ ʩʨʝʟʘ. ɽʛʦ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʚʠʟʫʘʣʴʥʦ ʟʘʤʢʥʫʪʘʷ ʩʪʨʫʢʪʫʨʘ. ɼʚʘ ʜʨʫʛʠʭ ʧʫʯʢʘ, ʚ 

ʜʚʘ ʨʘʟʘ ʤʝʥʴʰʠʝ ʨʘʟʤʝʨʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʳ ʧʘʨʦʡ ʩ ʚʝʨʭʥʝʡ ʩʪʦʨʦʥʳ.  ʀʭ 

ʬʦʨʤʘ ʪʘʢʞʝ ʦʢʨʫʛʣʘʷ ʠʣʠ ʠʥʦʛʜʘ ʩʝʨʜʮʝʚʠʜʥʘʷ (ʨʠʩ. 16 ɸ). ʅʘ ʩʨʝʟʘʭ ʚ 

ʤʝʜʠʘʣʴʥʦʡ ʯʘʩʪʠ ʯʝʨʝʰʢʘ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʦʧʦʣʷ 

ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ ʧʨʦʚʦʜʷʱʠʭ ʧʫʯʢʦʚ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʜʦ ʧʷʪʠ. ʆʥʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʣʦʪʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʢʦʪʦʨʘʷ ʨʘʟʜʝʣʝʥʘ ʥʘ ʪʨʠ ʦʢʨʫʛʣʳʭ 

ʧʫʯʢʘ ʤʝʥʴʰʠʭ ʧʦ ʨʘʟʤʝʨʫ ʠ ʦʜʠʥ ʧʨʦʜʦʣʛʦʚʘʪʳʡ ʢʨʫʧʥʳʡ ʚ ʩʝʨʝʜʠʥʝ (ʨʠʩ. 

15). 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʨʝʟʦʚ ʙʘʟʘʣʴʥʦʡ ʯʘʩʪʠ ʣʠʩʪʦʚʳʭ ʯʝʨʝʰʢʦʚ ʪʦʧʦʣʷ 

ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ ʧʫʯʢʠ ʚ ʤʝʜʠʘʣʴʥʦʤ ʬʨʘʛʤʝʥʪʝ ʯʝʨʝʰʢʘ ʟʥʘʯʠʪʝʣʴʥʦ 
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ʘʨʤʠʨʦʚʘʥʳ ʨʘʟʚʠʪʦʡ ʩʢʣʝʨʝʥʭʠʤʦʡ, ʫ ʯʝʨʝʰʢʘ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʩʢʣʝʨʝʥʭʠʤʘ 

ʟʘʤʝʥʪʘ ʥʘ ʚʩʝʭ ʩʨʝʟʘʭ (ʨʠʩ. 16 ɹ). ʉʢʣʝʨʝʥʭʠʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʨʫʧʥʳʤʠ 

ʛʨʫʧʧʘʤʠ ʣʫʙʷʥʳʭ ʚʦʣʦʢʦʥ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʪʦʣʱʝʥʥʳʤʠ 

ʩʢʣʝʨʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʢʣʝʪʦʯʥʳʤʠ ʩʪʝʥʢʘʤʠ (ʨʠʩ. 15 ʠ 16). ʆʩʪʘʣʴʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʚʦʜʷʱʠʭ ʪʢʘʥʝʡ ʘʥʘʣʦʛʠʯʥʳ ʪʢʘʥʷʤ ʥʘ ʩʨʝʟʘʭ ʚ ʙʘʟʘʣʴʥʦʡ 

ʦʙʣʘʩʪʠ ʯʝʨʝʰʢʘ.  

  

ʈʠʩʫʥʦʢ 19 - ʉʪʨʫʢʪʫʨʘ ʧʨʦʚʦʜʷʱʠʭ ʧʫʯʢʦʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ (ʭ 400):  

ɸ ï ʬʨʘʛʤʝʥʪ ʧʫʯʢʘ; ɹ ï ʬʨʘʛʤʝʥʪ ʩʦ ʩʢʣʝʨʝʥʭʠʤʦʡ. 

 

ʈʠʩʫʥʦʢ 20 - ʉʪʨʫʢʪʫʨʘ ʧʨʦʚʦʜʷʱʠʭ ʧʫʯʢʦʚ ʪʦʧʦʣʷ ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ (ʭ 

400): ɸ ï ʬʨʘʛʤʝʥʪ ʧʫʯʢʘ; ɹ ï ʬʨʘʛʤʝʥʪ ʩʦ ʩʢʣʝʨʝʥʭʠʤʦʡ. 

ʆʙʦʟʥʘʯʝʥʠʷ: 1 ï ʢʫʪʠʥʠʟʠʨʦʚʘʥʥʳʡ ʵʧʠʜʝʨʤʠʩ; 2 ï ʧʘʨʝʥʭʠʤʘ 

ʧʝʨʚʠʯʥʦʡ ʢʦʨʳ; 3 ï ʚʦʟʜʫʰʥʳʝ ʧʦʣʦʩʪʠ; 4 - ʩʢʣʝʨʝʥʭʠʤʘ; 5 ï ʩʦʩʫʜʳ 

ʢʩʠʣʝʤʳ; 6 - ʬʣʦʵʤʘ; 7 - ʜʨʫʟʳ. 

 

ɸ ɹ ɸ ɹ 
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ʈʠʩʫʥʦʢ 21 - ʆʩʦʙʝʥʥʦʩʪʠ ʘʧʠʢʘʣʴʥʦʡ ʯʘʩʪʠ ʯʝʨʝʰʢʘ ʣʠʩʪʘ ʪʦʧʦʣʷ 

ʯʝʨʥʦʛʦ: ɸ ï ʦʙʱʠʡ ʚʠʜ (ʭ40); ɹ ï ʩʢʣʘʜʢʠ ʧʘʨʝʥʭʠʤʳ (ʭ100). 

 

 

ʈʠʩʫʥʦʢ 22 - ʆʩʦʙʝʥʥʦʩʪʠ ʘʧʠʢʘʣʴʥʦʡ ʯʘʩʪʠ ʯʝʨʝʰʢʘ ʣʠʩʪʘ ʪʦʧʦʣʷ 

ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ: ɸ ï ʬʨʘʛʤʝʥʪ ʙʦʨʪʘ (ʭ100); ɹ ï ʩʢʣʘʜʢʠ ʧʘʨʝʥʭʠʤʳ 

ʧʝʨʚʠʯʥʦʡ ʢʦʨʳ; ɺ ï ʬʨʘʛʤʝʥʪ ʩ ʪʨʠʭʦʤʘʤʠ. 

ʆʙʦʟʥʘʯʝʥʠʷ: 1 ïʩʢʣʘʜʢʠ ʧʘʨʝʥʭʠʤʳ; 2 ï ʢʫʪʠʥʠʟʠʨʦʚʘʥʥʳʡ ʵʧʠʜʝʨʤʠʩ; 

3 - ʬʣʦʵʤʘ; 4 - ʢʩʠʣʝʤʘ; 5 ï ʧʘʨʝʥʭʠʤʘ ʩ ʧʦʣʦʩʪʷʤʠ ʤʝʞʜʫ ʧʫʯʢʦʚ; 6 ï 

ʧʨʦʩʪʳʝ ʚʦʣʦʩʢʠ. 

 

ʅʘ ʩʨʝʟʘʭ ʚ ʘʧʠʢʘʣʴʥʦʡ ʯʘʩʪʠ ʯʝʨʝʰʢʦʚ ʪʦʧʦʣʷ ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ ʠ 

ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʚʳʨʘʞʝʥʳ ʪʨʠ ʦʢʨʫʛʣʳʭ ʧʦ ʬʦʨʤʝ ʢʦʣʣʘʪʝʨʘʣʴʥʳʭ ʧʫʯʢʘ ʩ 

ʙʫʨʦʡ ʩʣʘʙʦ-ʘʨʤʠʨʦʚʘʥʥʦʡ ʬʣʦʵʤʦʡ. ɺ ʮʝʥʪʨʝ ʢʩʠʣʝʤʳ ʠʤʝʝʪʩʷ ʧʘʨʝʥʭʠʤʘ 

ɸ 
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ʥʘʪʠʚʥʦ ʩʣʘʙʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ (ʨʠʩ. 21ɸ ʠ 22ɸ). ʄʝʞʜʫ ʧʫʯʢʘʤʠ ʚ 

ʯʝʨʝʰʢʝ ʪʦʧʦʣʷ ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ ʣʦʢʘʣʠʟʦʚʘʥʘ ʧʘʨʝʥʭʠʤʘ ʩ ʢʨʫʧʥʳʤʠ 

ʨʝʢʩʠʛʝʥʥʳʤʠ ʧʦʣʦʩʪʷʤʠ (ʨʠʩ. 21ɸ), ʚ ʯʝʨʝʰʢʘʭ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʪʘʢʦʡ 

ʦʩʦʙʝʥʥʦʩʪʠ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. 

3.3. ʄʦʨʬʦʣʦʛʦ-ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʯʝʢ ʥʝʢʦʪʦʨʳʭ 

ʚʠʜʦʚ ʪʦʧʦʣ ̫

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʨʦʜ ʊʦʧʦʣʴ Populus ʥʘʩʯʠʪʳʚʘʝʪ 110 ʚʠʜʦʚ, ʠʟ ʢʦʪʦʨʳʭ 

20 ʚʠʜʦʚ ʧʨʦʠʟʨʘʩʪʘʝʪ ʚ ʩʨʝʜʥʝʡ ʧʦʣʦʩʝ ʈʦʩʩʠʠ. ʇʨʠ ʵʪʦʤ ʬʘʨʤʘʢʦʧʝʡʥʳʤʠ 

ʷʚʣʷʶʪʩʷ 5 ʚʠʜʦʚ ʚʭʦʜʷʱʠʭ ʚ ʬʘʨʤʘʢʦʧʝʡʥʫʶ ʩʪʘʪʴʶ (ʌʉ.2.5.0042.15) [24], ʘ 

ʠʤʝʥʥʦ: ʪ. ʯʝʨʥʳʡ - Populus nigra L., ʪ. ʙʘʣʴʟʘʤʠʯʝʩʢʠʡ - Populus balsamifera 

L., ʪ. ʢʘʥʘʜʩʢʠʡ - Populus canadensis Marsh., ʪ. ʣʘʚʨʦʣʠʩʪʥʳʡ - Populus 

laurifolia Ledeb., ʪ. ʜʫʰʠʩʪʳʡ - Populus suaveolens Fisch. [40, 116]. ʆʩʪʘʣʴʥʳʝ 

ʚʠʜʳ ʪʦʧʦʣʝʡ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʷʜʦʤ ʫʯʝʥʳʭ ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ [32, 40, 116]. ʆʜʥʘʢʦ, ʙʫʜʫʯʠ 

ʥʝʠʟʫʯʝʥʥʳʤʠ, ʦʥʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʯʠʪʘʶʪʩʷ ʧʨʠʤʝʩʴʶ ʢ ʮʝʣʝʚʦʤʫ 

ʩʳʨʴʶ. 

ʂ ʪʘʢʠʤ ʚʠʜʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʪʦʧʦʣʴ ʜʨʦʞʘʱʠʡ - Populus tremula L., 

ʪʦʧʦʣʴ ʢʨʘʩʥʦʥʝʨʚʥʳʡ - Populus rubrinervis Hont., ʪʦʧʦʣʴ ʜʝʣʴʪʦʚʠʜʥʳʡ - 

Populus deltoids Mansh. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʧʦʯʢʠ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʢʘʢ ʦʩʥʦʚʥʦʛʦ 

ʦʙʲʝʢʪʘ ʠ ʧʦʯʢʠ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʭ ʚʠʜʦʚ - ʪʦʧʦʣʷ ʜʨʦʞʘʱʝʛʦ, ʪʦʧʦʣʷ 

ʜʝʣʴʪʦʚʠʜʥʦʛʦ, ʪʦʧʦʣʷ ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ. 

ʇʦʯʢʠ ʩʨʘʚʥʠʚʘʝʤʳʭ ʚʠʜʦʚ, ʟʘʛʦʪʘʚʣʠʚʘʣʠʩʴ ʚ ʤʘʨʪʝ-ʘʧʨʝʣʝ 2018 ʛʦʜʘ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ ʉʘʤʘʨʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɺʠʜʦʚʘʷ 

ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʧʦʜʪʚʝʨʞʜʘʣʘʩʴ ʥʘ ʛʝʨʙʘʨʥʳʭ ʦʙʨʘʟʮʘʭ ʠʟ  ʬʦʥʜʘ ʢʘʬʝʜʨʳ 

ʬʘʨʤʘʢʦʛʥʦʟʠʠ ʩ ʙʦʪʘʥʠʢʦʡ ʠ ʦʩʥʦʚʘʤʠ ʬʠʪʦʪʝʨʘʧʠʠ ʉʘʤʘʨʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʩ ʧʦʤʦʱʴʶ ʦʧʨʝʜʝʣʠʪʝʣʝʡ 

[123]. 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʩʪʝʨʝʦʩʢʦʧʠʯʝʩʢʦʛʦ 

ʮʠʬʨʦʚʦʛʦ ʤʠʢʨʦʩʢʦʧʘ ʤʘʨʢʠ Motic DM-39 ʥʘ ʫʚʝʣʠʯʝʥʠʷʭ ʢʨʘʪʥʦʩʪʴʶ ʭ20 ʠ 
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ʭ40. ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ 

ʦʙʱʝʡ ʬʘʨʤʘʢʦʧʝʡʥʦʡ ʩʪʘʪʴʝ çʇʦʯʢʠè ʆʌʉ 1.5.1.0009.15 ɻʌ ʈʌ XIV 

ʠʟʜʘʥʠʷ [24]. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʬʦʨʤʘ ʧʦʯʝʢ ʫ ʚʩʝʭ ʩʨʘʚʥʠʚʘʝʤʳʭ 

ʚʠʜʦʚ ʪʦʧʦʣʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚʘʷ, ʘ ʠʤʝʥʥʦ ʚʳʪʷʥʫʪʦ ʷʡʮʝʚʠʜʥʘʷ, 

ʩʣʝʛʢʘ ʩʛʠʙʘʶʱʘʷʩʷ ʙʣʠʞʝ ʢ ʚʝʨʭʫʰʢʝ ʧʦʯʢʠ (ʨʠʩ. 23). 

ʈʘʟʤʝʨʳ ʧʦʯʝʢ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʚʘʨʠʘʙʝʣʴʥʳʤʠ ʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʦʜʥʠʤ 

ʠʟ ʦʩʥʦʚʥʳʭ ʦʪʣʠʯʠʪʝʣʴʥʳʭ ʢʨʠʪʝʨʠʝʚ ʫ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʦʧʦʣʷ. 

ɺ ʠʟʫʯʘʝʤʦʡ ʚʳʙʦʨʢʝ ʨʘʟʤʝʨʳ ʧʦʯʝʢ ʮʝʣʝʚʦʛʦ ʚʠʜʘ (ʪʦʧʦʣʴ ʯʝʨʥʳʡ) 

ʚʘʨʴʠʨʫʶʪ ʠ ʜʦʩʪʠʛʘʶʪ 25 ʤʤ ʚ ʜʣʠʥʫ ʠ 9 ʤʤ ʚ ʰʠʨʠʥʫ, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʌʉ (ʨʠʩ. 23). 

 

ʈʠʩʫʥʦʢ 23 - ʇʦʯʢʠ ʩʨʘʚʥʠʚʘʝʤʳʭ ʚʠʜʦʚ ʪʦʧʦʣʷ: ɸ - ʪʦʧʦʣʴ 

ʢʨʘʩʥʦʥʝʨʚʥʳʡ; ɹ - ʪʦʧʦʣʴ ʯʝʨʥʳʡ; ɺ - ʪʦʧʦʣʴ ʜʝʣʴʪʦʚʠʜʥʳʡ; ɻ - ʪʦʧʦʣʴ 

ʜʨʦʞʘʱʠʡ. 

 

ɺ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ ʨʘʟʤʝʨʳ ʧʦʯʝʢ ʚʘʨʴʠʨʫʶʪ. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤʠ 

ʦʢʘʟʘʣʠʩʴ ʧʦʯʢʠ ʪʦʧʦʣʷ ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ. ʇʦʯʢʠ ʵʪʦʛʦ ʚʠʜʘ ʚ ʠʟʫʯʘʝʤʳʭ 

ʚʳʙʦʨʢʘʭ ʜʦʩʪʠʛʘʶʪ ʚ ʜʣʠʥʫ 34 ʤʤ ʠ 10 ʤʤ ʚ ʪʦʣʱʠʥʫ (ʨʠʩ. 23 ɸ). 

ʅʘʧʨʦʪʠʚ, ʧʦʯʢʠ ʪʦʧʦʣʷ ʜʨʦʞʘʱʝʛʦ ʥʘʠʙʦʣʝʝ ʤʝʣʢʠʝ. ɺ ʜʣʠʥʫ ʦʥʠ 

ʜʦʩʪʠʛʘʶʪ ʤʘʢʩʠʤʘʣʴʥʦ 10 ʤʤ, ʚ ʰʠʨʠʥʫ 5 ʤʤ (ʨʠʩ 23 ɻ). 

ʈʘʟʤʝʨʳ ʜʣʠʥʳ ʧʦʯʝʢ ʫ ʪʦʧʦʣʷ ʜʝʣʴʪʦʚʠʜʥʦʛʦ ʙʣʠʟʢʠ ʢ ʨʘʟʤʝʨʘʤ ʧʦʯʝʢ 

ʪʦʧʦʣʷ ʯʸʨʥʦʛʦ, ʥʦ ʧʦʯʢʠ ʵʪʦʛʦ ʚʠʜʘ ʤʝʥʴʰʝʡ ʪʦʣʱʠʥʳ - ʜʦ 7-8 ʤʤ (ʨʠʩ. 23 

ɺ). 
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ʎʚʝʪ ʧʦʯʝʢ ʦʮʝʥʠʚʘʣʩʷ ʩʦʛʣʘʩʥʦ ʌʉ ʜʣʷ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʛʦ ʩʳʨʴʷ. ʇʨʠ 

ʵʪʦʤ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʢʨʘʩʢʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʝʢ ʚ ʧʨʦʮʝʩʩʝ ʩʫʰʢʠ 

ʠʟʤʝʥʷʝʪʩʷ. 

ʎʚʝʪ ʧʦʯʝʢ ʩʨʘʚʥʠʚʘʝʤʳʭ ʚʠʜʦʚ ʪʦʧʦʣʝʡ ʥʘʭʦʜʠʪʩʷ ʚ ʦʜʥʦʤ ʜʠʘʧʘʟʦʥʝ 

ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʪʦʥʘ. ʆʜʥʘʢʦ ʠʤʝʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʫʩʪʦʡʯʠʚʳʝ ʨʘʟʣʠʯʠʷ ʚ 

ʮʚʝʪʝ ʫ ʧʦʯʝʢ ʩʨʘʚʥʠʚʘʝʤʳʭ ʚʠʜʦʚ. 

ʊʘʢ, ʧʦʯʢʠ ʪʦʧʦʣʷ ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʩʨʘʚʥʠʚʘʝʤʳʭ ʚʠʜʦʚ 

ʥʘʣʠʯʠʝʤ ʟʝʣʸʥʦʛʦ ʦʪʪʝʥʢʘ ʢʨʦʶʱʠʭ ʯʝʰʫʡ. ɺ ʧʨʦʮʝʩʩʝ ʩʫʰʢʠ ʚʥʫʪʨʝʥʥʠʝ 

ʯʝʰʫʠ ʤʦʛʫʪ ʪʝʤʥʝʪʴ ʜʦ ʦʪʪʝʥʢʦʚ ʦʪ ʪʸʤʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʜʦ ʯʝʨʥʦʛʦ ʮʚʝʪʘ, 

ʧʨʠʯʝʤ ʵʪʘ ʧʠʛʤʝʥʪʘʮʠʷ ʥʝʦʜʥʦʨʦʜʥʘ ʠ ʣʦʢʘʣʠʟʦʚʘʥʘ ʚ ʦʩʥʦʚʥʦʤ ʥʘ 

ʚʝʨʭʫʰʢʘʭ ʧʦʯʝʢ, ʘ ʚ ʦʩʥʦʚʘʥʠʠ ʟʝʣʸʥʘʷ ʦʢʨʘʩʢʘ ʯʘʩʪʦ ʩʦʭʨʘʥʷʝʪʩʷ. 

ʇʦʯʢʠ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ (ʮʝʣʝʚʦʡ ʚʠʜ) ʠʤʝʶʪ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʡ ʮʚʝʪ 

ʯʝʰʫʡ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʝʢ ʯʘʩʪʦ ʚʠʜʥʳ ʢʨʘʩʥʦ-ʢʦʨʠʯʥʝʚʳʝ ʬʨʘʛʤʝʥʪʳ 

ʟʘʩʦʭʰʝʡ ʩʤʦʣʳ. 

ʆʢʨʘʩʢʘ ʧʦʯʝʢ ʪʦʧʦʣʷ ʜʝʣʴʪʦʚʠʜʥʦʛʦ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʘʢʦʚʦʡ ʫ ʧʦʯʝʢ 

ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ. 

ʇʦʯʢʠ ʪʦʧʦʣʷ ʜʨʦʞʘʱʝʛʦ ʦʢʨʘʰʝʥʳ ʚ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʡ ʮʚʝʪ. ʇʦ ʢʨʘʶ 

ʯʝʰʫʠ ʠʤʝʶʪ ʩʚʝʪʣʫʶ ʢʨʦʤʢʫ, ʯʪʦ ʜʘʝʪ ʭʘʨʘʢʪʝʨʥʫʶ ʯʝʨʝʧʠʪʯʘʪʫʶ 

ʩʪʨʫʢʪʫʨʫ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʪʣʠʯʘʷ ʧʦʯʢʠ ʜʘʥʥʦʛʦ ʚʠʜʘ ʦʪ ʦʩʪʘʣʴʥʳʭ ʧʦʯʝʢ 

ʩʨʘʚʥʠʚʘʝʤʦʡ ʛʨʫʧʧʳ ʚʠʜʦʚ. 

ɸʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʧʨʦʜʦʣʴʥʳʭ ʩʝʯʝʥʠʡ ʧʦʯʝʢ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʧʦʯʢʠ ʩʤʝʰʘʥʥʳʝ, ʪʦ ʝʩʪʴ ʠʤʝʶʪ ʛʝʥʝʨʘʪʠʚʥʳʝ (ʟʘʯʘʪʢʠ 

ʩʦʮʚʝʪʠʷ) ʠ ʚʝʛʝʪʘʪʠʚʥʳʝ (ʧʨʠʤʦʨʜʠʠ) ʵʣʝʤʝʥʪʳ. 

ʉʦʮʚʝʪʠʷ, ʬʦʨʤʠʨʫʶʱʠʝʩʷ ʚʥʫʪʨʠ ʧʦʯʝʢ, - ʢʦʣʦʩʦʚʠʜʥʘʷ ʢʠʩʪʴ ʠʣʠ 

ʩʝʨʸʞʢʘ: ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʪʠʧʫ ʚ ʧʦʯʢʘʭ ʚʩʝʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ. 

ɺ ʧʦʯʢʘʭ ʪʦʧʦʣʷ ʜʨʦʞʘʱʝʛʦ ʠʤʝʝʪʩʷ ʚʳʨʘʞʝʥʥʳʡ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ 

ʧʨʠʟʥʘʢ, ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʱʠʡ ʠʭ ʚ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ ʦʪ ʧʦʯʝʢ 

ʦʩʪʘʣʴʥʳʭ ʚʠʜʦʚ. ʕʪʦ ʚʳʨʘʞʝʥʥʦʝ, ʙʝʣʦʚʦʡʣʦʯʥʦʝ ʦʧʫʰʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ 

ʵʣʝʤʝʥʪʦʚ ʧʦʯʢʠ - ʧʨʠʤʦʨʜʠʝʚ ʠ ʩʦʮʚʝʪʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ ʧʦʯʝʢ, ʩʨʘʚʥʠʚʘʝʤʳʭ ʚʠʜʦʚ 
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ʪʦʧʦʣʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʯʢʦʩʣʦʞʝʥʠʝ, ʪʦ ʝʩʪʴ ʨʘʩʧʦʣʦʞʝʥʠʝ ʢʨʦʶʱʠʭ ʯʝʰʫʡ 

ʚ ʧʦʯʢʘʭ ʪʦʧʦʣʷ ʯʸʨʥʦʛʦ ʧʦʣʫʧʨʠʢʨʳʚʘʶʱʝʛʦ ʪʠʧʘ. ʇʨʠ ʵʪʦʤ ʬʦʨʤʘ 

ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʧʦʯʝʢ ʦʢʨʫʛʣʦ-ʪʨʝʫʛʦʣʴʥʘʷ. ʍʘʨʘʢʪʝʨ ʫʧʘʢʦʚʢʠ 

ʧʨʠʤʦʨʜʠʝʚ (ʟʘʯʘʪʢʦʚ ʣʠʩʪʴʝʚ), ʪʦ ʝʩʪʴ ʣʠʩʪʦʩʣʦʞʝʥʠʝ ʚʥʫʪʨʠ ʧʦʯʢʠ, 

ʟʘʚʸʨʥʫʪʦʛʦ ʪʠʧʘ. 

ʉʨʘʚʥʝʥʠʝ ʧʦʯʝʢ ʧʨʠʤʝʩʥʳʭ ʚʠʜʦʚ ʧʦʢʘʟʘʣʦ ʩʭʦʞʝʩʪʴ ʠʭ ʧʦʯʢʦ- ʠ 

ʣʠʩʪʦʩʣʦʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʢʨʫʛʣʦ-ʪʨʝʫʛʦʣʴʥʦʡ ʬʦʨʤʳ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ. 

ɺʩʝ ʧʦʯʢʠ ʧʣʦʪʥʦ ʩʦʤʢʥʫʪʳʝ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʯʢʠ ʪʦʧʦʣʷ 

ʜʨʦʞʘʱʝʛʦ ʥʘ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ ʣʝʛʢʦ ʨʘʩʧʘʜʘʶʪʩʷ, ʯʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 

ʦʪʩʫʪʩʪʚʠʝʤ ʩʤʦʣʠʩʪʦʩʪʠ ʥʘ ʢʨʦʶʱʠʭ ʯʝʰʫʷʭ. ʇʦʧʝʨʝʯʥʳʝ ʩʝʯʝʥʠʷ 

ʦʩʪʘʣʴʥʳʭ ʧʦʯʝʢ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʩʤʦʣʠʩʪʦʛʦ ʚʳʜʝʣʝʥʠʷ ʬʦʨʤʫ ʥʝ ʪʝʨʷʶʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʣʘʛʦʜʘʨʷ ʧʨʦʚʝʜʸʥʥʦʤʫ ʩʨʘʚʥʠʪʝʣʴʥʦʤʫ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʧʦʯʝʢ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʠ ʧʨʠʤʝʩʥʳʭ ʢ ʥʝʤʫ ʚʠʜʦʚ 

ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʩʳʨʴʷ ʮʝʣʝʚʦʛʦ ʚʠʜʘ 

ʨʘʩʪʝʥʠʷ (ʪʦʧʦʣʴ ʯʝʨʥʳʡ). ʂ ʥʘʠʙʦʣʝʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤ ʧʨʠʟʥʘʢʘʤ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ: ʨʘʟʤʝʨ ʧʦʯʝʢ; ʦʩʦʙʝʥʥʦʩʪʠ ʦʢʨʘʩʢʠ ʧʦʯʝʯʥʳʭ ʯʝʰʫʡ; 

ʩʤʦʣʠʩʪʦʩʪʴ ʧʦʯʝʢ; ʦʧʫʰʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʩʪʨʫʢʪʫʨ ʧʦʯʢʠ. 

ʆʩʪʘʣʴʥʳʝ, ʚʦʟʤʦʞʥʳʝ ʜʣʷ ʘʥʘʣʠʟʘ ʧʨʠʟʥʘʢʠ ʚ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ, 

ʷʚʣʷʶʪʩʷ, ʦʯʝʚʠʜʥʦ, ʦʙʱʠʤʠ ʜʣʷ ʚʠʜʦʚ ʨʦʜʘ Populus ʠ ʠʛʨʘʶʪ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʫʶ ʨʦʣʴ ʪʦʣʴʢʦ ʜʣʷ ʦʪʣʠʯʠʷ ʧʦʯʝʢ ʨʦʜʘ ʊʦʧʦʣʴ ʦʪ ʧʦʯʝʢ 

ʨʘʩʪʝʥʠʡ ʜʨʫʛʠʭ ʨʦʜʦʚ. ʂ ʪʘʢʠʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʨʠʟʥʘʢʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

ʦʩʦʙʝʥʥʦʩʪʴ ʩʦʮʚʝʪʠʷ ʧʦʯʢʠ; ʧʦʯʢʦʩʣʦʞʝʥʠʝ; ʣʠʩʪʦʩʣʦʞʝʥʠʝ. 

3.3.1. ʆʩʦʙʝʥʥʦʩʪʠ ʣʶʤʠʥʝʩʮʝʥʮʠʠ ʪʢʘʥʝʡ ʧʦʯʝʢ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ 

(Populus nigra L.) 

ɺʳʜʝʣʝʥʥʳʝ ʨʘʥʝʝ ʤʝʪʦʜʦʤ ʢʦʣʦʥʦʯʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʉʆ ʠʟ ʧʦʯʝʢ 

ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ (ɺ.ɹ. ɹʨʘʩʣʘʚʩʢʠʡ, ɺ.ɸ. ʂʫʨʢʠʥ): ʧʠʥʦʩʪʨʦʙʠʥ, ʩʘʣʠʮʠʥ, 

ʢʝʤʧʬʝʨʦʣ, ʨʫʪʠʥ, ʢʚʝʨʮʝʪʠʥ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʥʘʤʠ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ 

ʩʨʘʚʥʝʥʠʷ [11]. 
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ʆʩʥʦʚʥʳʤʠ ʛʨʫʧʧʘʤʠ ɹɸʉ ʧʦʯʝʢ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʷʚʣʷʶʪʩʷ ʬʣʘʚʘʥʦʥr 

(ʧʠʥʦʩʪʨʦʙʠʥ), ʬʣʘʚʦʥʦʣ r(ʢʝʤʧʬʝʨʦʣ, ʨʫʪʠʥ, ʢʚʝʨʮʝʪʠʥ) ʠ ʧʨʦʩʪʳʝ ʬʝʥʦʣʳ 

(ʩʘʣʠʮʠʥ).  

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʣʶʤʠʥʝʩʮʝʥʪʦʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʯʝʢ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ 

ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʣʶʤʠʥʝʩʮʝʥʮʠʠ ʦʩʥʦʚʥʳʭ ʬʝʥʦʣʴʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ: ʧʠʥʦʩʪʨʦʙʠʥʘ, ʨʫʪʠʥʘ, ʢʝʤʧʬʝʨʦʣʘ, ʩʘʣʠʮʠʥʘ, ʢʚʝʨʮʝʪʠʥʘ (ʨʠʩ. 

12) 

ʉ ʧʦʤʦʱʴʶ ʤʠʢʩʦʢʦʧʘ ʩ ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ ʥʘʩʘʜʢʦʡ ʧʨʠ ʩʧʝʢʪʨʘʣʴʥʦʤ 

ʜʠʘʧʘʟʦʥʝ ʚʦʟʙʫʞʜʝʥʠʷ: ʞʝʣʪʳʡ ʩʚʝʪʦʬʠʣʴʪʨ - 360-400 ʥʤ ʠ  ʛʦʣʫʙʦʡ 

ʩʚʝʪʦʬʠʣʴʪʨ - 420-550 ʥʤ ʦʧʨʝʜʝʣʷʣʠ ʦʩʥʦʚʥʳʝ ʬʝʥʦʣʳ ʧʦʯʝʢ ʪʦʧʦʣʷ 

ʯʝʨʥʦʛʦ. ʅʘ ʨʠʩʫʥʢʝ 12 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ 

ʤʠʢʨʦʩʢʦʧʠʠ ʦʙʲʝʢʪʦʚ ʩʨʘʚʥʝʥʠʷ. 

 

ʈʠʩʫʥʦʢ 24 - ʣʶʤʠʥʝʩʮʝʥʪʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ ʪʢʘʥʝʡ ʧʦʯʝʢ ʪʦʧʦʣʷ 

ʯʝʨʥʦʛʦ ʥʘ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ. 

ʆʙʦʟʥʘʯʝʥʠʷ: 5 - ʚʥʝʰʥʷʷ ʯʝʰʫʷ ʧʦʯʢʠ, 5ʘ - ʤʝʟʦʬʠʣʣ ʢʨʦʶʱʝʡ ʯʝʰʫʠ 

ʋʌ-360ʥʤ, 6 - ʚʥʫʪʨʝʥʥʷʷ ʯʝʰʫʷ ʧʦʯʢʠ, 6ʘ - ʚʥʫʪʨʝʥʥʷʷ ʯʝʰʫʷ ʧʨʠ ʜʥʝʚʥʦʤ 

ʩʚʝʪʝ, 7 - ʤʘʟʦʢ ʩʤʦʣʳ ʧʦʯʝʯʥʦʡ ʯʝʰʫʠ, 7ʘ - ʤʘʟʦʢ ʩʤʦʣʳ ʧʦʯʝʯʥʦʡ ʯʝʰʫʠ ʧʨʠ 

ʜʥʝʚʥʦʤ ʩʚʝʪʝ. 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʣʶʤʠʥʝʩʮʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʩʪʘʥʜʘʨʪʥʳʭ ʦʙʲʝʢʪʦʚ 

ʦʪʤʝʯʝʥʦ, ʯʪʦ ʚʩʝ ʬʝʥʦʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʩʚʝʪʷʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʚʦʟʙʫʞʜʝʥʠʷ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʩʧʝʢʪʨʘ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 360 ʥʤ (ʨʠʩ. 12). ʇʨʠ ʵʪʦʤ 

ʢʝʤʧʬʝʨʦʣ ʠʤʝʝʪ ʪʝʤʥʦ-ʨʘʥʞʝʚʫʶ ʣʶʤʠʥʝʩʮʝʥʮʠʶ, ʢʚʝʨʮʝʪʠʥ - ʦʨʘʥʞʝʚʦ-
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ʢʨʘʩʥʫʶ, ʧʠʥʦʩʪʨʦʙʠʥ - ʩʚʝʪʣʦ-ʞʝʣʪʫʶ, ʨʫʪʠʥ - ʪʝʤʥʦ-ʢʨʘʩʥʫʶ, ʧʨʠ ʵʪʦʤ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʚʝʪʣʦ-ʞʝʣʪʦʝ ʩʚʝʯʝʥʠʝ ʚʢʨʘʧʣʝʥʠʡ ʩʤʝʩʠ ʥʠʢʦʪʠʬʣʦʨʠʥʘ [14]. 

ɼʣʷ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʚʝʱʝʩʪʚ ʦʙʥʘʨʫʞʝʥʦ ʦʪʩʫʪʩʪʚʠʝ ʩʚʝʯʝʥʠʷ ʚ ʜʠʘʧʘʟʦʥʝ 

ʚʦʟʙʫʞʜʝʥʠʷ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʩʧʝʢʪʨʘ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 420 ʥʤ (ʚʠʜʠʤʘʷ 

ʦʙʣʘʩʪʴ ʩʧʝʢʪʨʘ) (ʨʠʩ. 12). 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʣʶʤʠʥʝʩʮʝʥʪʥʳʡ ʘʥʘʣʠʟ ʧʦʧʝʨʝʯʥʳʭ 

ʩʝʯʝʥʠʡ ʧʦʯʝʢ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʧʨʠ ʪʝʭ ʞʝ ʜʠʘʧʘʟʦʥʘʭ ʚʦʟʙʫʞʜʝʥʠʷ, ʯʪʦ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʥʘʤʠ  ʧʨʠ ʨʘʙʦʪʝ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ ʦʙʨʘʟʮʘʤʠ. ʅʘ ʨʠʩʫʥʢʝ 24 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʣʶʤʠʥʝʩʮʝʥʪʥʦʛʦ ʘʥʘʪʦʤʦ-ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʧʦʯʝʢ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ. 

ʀʟʫʯʝʥʠʝ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʯʝʢ ʤʝʪʦʜʦʤ 

ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ, ʯʪʦ ʘʢʪʠʚʥʘʷ 

ʣʶʤʠʥʝʩʮʝʥʮʠʷ ʭʘʨʘʢʪʝʨʥʘ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʪʢʘʥʝʡ ʢʨʦʶʱʠʭ ʯʝʰʫʡ ʧʦʯʢʠ. 

ʇʨʠ ʵʪʦʤ ʪʢʘʥʠ ʟʘʯʘʪʢʦʚ ʣʠʩʪʴʝʚ (ʧʨʠʤʦʨʜʠʝʚ) ʧʦʯʝʢ ʠ ʠʭ ʩʦʮʚʝʪʠʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʩʚʝʪʷʪʩʷ ʚ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʜʠʘʧʘʟʦʥʘʭ ʚʦʟʙʫʞʜʝʥʠʷ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʚʠʪʠʷ ʯʝʰʫʠ ʠ ʤʝʩʪʘ ʝʸ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʚʝʯʝʥʠʝ 

ʪʢʘʥʝʡ ʢʨʦʶʱʠʭ ʯʝʰʫʡ ʠʤʝʶʪ ʨʘʟʣʠʯʠʷ. ʇʦʜ ʵʧʠʜʝʨʤʦʡ ʚʥʝʰʥʠʝ, ʪʦʣʩʪʳʝ, 

ʯʝʰʫʠ ʩʦʜʝʨʞʘʪ ʧʨʦʙʢʦʚʳʡ ʩʣʦʡ ʢʣʝʪʦʢ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ  ʩʚʝʪʣʦ-ʛʦʣʫʙʦʝ 

ʩʚʝʯʝʥʠʝ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 360 ʥʤ ʟʘ ʩʯʝʪ ʠʭ ʩʫʙʝʨʠʥʠʟʘʮʠʠ. ɺʥʫʪʨʝʥʥʠʝ 

ʯʝʰʫʠ, ʪʦʥʢʠʝ, ʥʝ ʠʤʝʶʪ ʧʨʦʙʢʦʚʦʛʦ ʩʣʦʷ. 

ʇʨʠ ʣʶʤʠʥʝʩʮʝʥʪʦʥʦʤ ʘʥʘʣʠʟʝ ʯʝʰʫʡ ʥʘʨʫʞʥʦʛʦ ʵʧʠʜʝʨʤʠʩʘ 

ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʷʨʢʦ ʞʝʣʪʦʝ ʩʚʝʯʝʥʠʝ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 420 ʥʤ. ɺ ʜʠʘʧʘʟʦʥʝ 

ʚʦʟʙʫʞʜʝʥʠʷ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 360 ʥʤ ʧʨʠ ʘʥʘʣʠʟʝ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ 

ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ʵʧʠʜʝʨʤʘʣʴʥʳʭ ʩʪʝʥʦʢ ʢʨʦʶʱʠʭ ʯʝʰʫʡ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʫ 

ʧʨʦʪʦʧʣʘʩʪʘ ʣʶʤʠʥʝʩʮʝʥʮʠʷ ʛʦʣʫʙʦʛʦ ʮʚʝʪʘ (ʨʠʩ. 24 ɹ). 

ʆʙʥʘʨʫʞʝʥʦ ʩʚʝʯʝʥʠʝ ʢʣʝʪʦʢ ʤʝʟʦʬʠʣʣʘ ʢʨʦʶʱʠʭ ʯʝʰʫʡ ʟʘ ʩʯʝʪ 

ʨʳʭʣʦʛʦ ʧʨʦʪʦʧʣʘʩʪʘ. ʇʨʠ ʵʪʦʤ ʭʘʨʘʢʪʝʨ ʩʚʝʯʝʥʠʷ ʚʘʨʴʠʨʫʝʪ ʦʪ ʙʫʨʦ-

ʢʦʨʠʯʥʝʚʦʛʦ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 420 ʥʤ ʜʦ ʦʨʘʥʞʝʚʦ-ʢʨʘʩʥʦʛʦ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 

360 ʥʤ ʮʚʝʪʘ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʙʥʘʨʫʞʝʥʥʦʤʫ ʨʘʥʝʝ ʩʚʝʯʝʥʠʶ ʢʚʝʨʮʝʪʠʥʘ, 

ʢʝʤʧʬʝʨʦʣʘ, ʨʫʪʠʥʘ. 
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ʉʤʦʣʠʩʪʦʝ ʚʳʜʝʣʝʥʠʝ ʧʦʯʢʠ, ʩʢʣʝʠʚʘʶʱʝʝ ʚʥʝʰʥʠʝ ʯʝʰʫʠ, ʠʤʝʝʪ 

ʧʨʦʟʨʘʯʥʫʶ ʤʘʩʣʷʥʠʩʪʫʶ ʢʦʥʩʠʩʪʝʥʮʠʶ ʠ ʩʚʝʪʣʦ-ʞʝʣʪʫʶ ʣʶʤʠʥʝʩʮʝʥʮʠʶ 

(ʨʠʩ. 24 ɸ). ʇʨʠ ʦʙʣʫʯʝʥʠʠ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʤ ʩʧʝʢʪʨʦʤ ʩ ʜʣʠʥʥʦʡ ʚʦʣʥʳ 

360 ʥʤ ʩʤʦʣʘ ʧʦʯʝʢ ʦʙʣʘʜʘʝʪ ʞʝʣʪʦʡ ʣʶʤʠʥʝʩʮʝʥʮʠʝʡ, ʯʪʦ ʠʤʝʝʪ ʩʭʦʞʝʝ 

ʩʚʝʯʝʥʠʝ ʩ ʬʣʘʚʦʥʦʥʦʤ ï ʧʠʥʦʩʪʨʦʙʠʥʦʤ (ʨʠʩ. 24 ɸ).  

ʊʘʢ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ 

ʦ ʚʦʟʤʦʞʥʦʤ ʥʘʣʠʯʠʠ ʚ ʢʫʪʠʢʫʣʝ ʠ ʩʤʦʣʠʩʪʳʭ ʚʳʜʝʣʝʥʠʷʭ ʢʨʦʶʱʠʭ ʯʝʰʫʡ 

ʧʦʯʝʢ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʬʣʘʚʘʥʦʥʦʚ (ʧʠʥʦʩʪʨʦʙʠʥʘ). ʊʘʢʞʝ ʬʣʘʚʦʥʦʣʳ 

(ʢʝʤʧʬʝʨʦʣ, ʨʫʪʠʥ, ʢʚʝʨʮʝʪʠʥ) ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚ ʢʣʝʪʢʘʭ ʤʝʟʦʬʠʣʣʘ 

ʢʨʦʶʱʠʭ ʯʝʰʫʡ.  

 

ɺʓɺʆɼʓ ʂ ɻʃɸɺɽ 3 

1. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʤʦʨʬʦʣʦʛʠʠ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ, 

ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ, ʠʪʘʣʴʷʥʩʢʦʛʦ ʠ ʜʨʦʞʘʱʝʛʦ ʧʦʜʪʚʝʨʜʠʣ ʠʤʝʶʱʠʝʩʷ 

ʣʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʚʠʜʦʚʫʶ, ʩʝʢʮʠʦʥʥʫʶ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʫʶ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʬʦʨʤʳ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ ʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʸ ʚʝʨʭʫʰʢʠ ʠ ʦʩʥʦʚʘʥʠʷ. 

2. ɺʧʝʨʚʳʝ ʧʨʦʚʝʜʝʥʦ ʘʥʘʪʦʤʦ-ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʩʨʘʚʥʝʥʠʝ ʣʠʩʪʦʚʳʭ 

ʧʣʘʩʪʠʥʦʢ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ, ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ, ʠʪʘʣʴʷʥʩʢʦʛʦ, 

ʜʨʦʞʘʱʝʛʦ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʥʘ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʷʭ. ɺʳʷʚʣʝʥʳ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʧʨʠʟʥʘʢʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʪʣʠʯʘʪʴ ʣʠʩʪʴʷ ʪʦʧʦʣʷ 

ʯʝʨʥʦʛʦ (ʮʝʣʝʚʦʝ ʩʳʨʴʸ) ʦʪ ʣʠʩʪʴʝʚ ʩʨʘʚʥʠʚʘʝʤʳʭ ʚʠʜʦʚ. ʂ ʥʘʠʙʦʣʝʝ 

ʜʠʘʛʥʦʩʪʠʯʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

ʦʯʝʨʪʘʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʞʠʣʢʠ ʪʨʝʫʛʦʣʴʥʦʡ ʬʦʨʤʳ ʩ ʦʢʨʫʛʣʦ-ʦʪʪʷʥʫʪʦʡ 

ʘʙʘʢʩʠʘʣʴʥʦʡ ʩʪʦʨʦʥʦʡ; ʩʣʘʙʦ ʘʨʤʠʨʦʚʘʥʘ, ʫʩʪʴʠʯʥʳʝ ʘʧʧʘʨʘʪʳ 

ʨʘʟʥʦʨʘʟʤʝʨʥʳʝ ʠ ʤʦʛʫʪ ʚʘʨʴʠʨʦʚʘʪʴ ʧʦ ʚʝʣʠʯʠʥʝ ʚ 2-3 ʨʘʟʘ. 

3. ɺʧʝʨʚʳʝ ʧʨʦʚʝʜʸʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʝʪʠʦʣʷʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʯʝʨʝʰʢʦʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʠ ʥʝʢʦʪʦʨʳʭ ʧʨʠʤʝʩʥʳʭ ʚʠʜʦʚ. ʂ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ 

ʧʨʠʟʥʘʢʘʤ ʮʝʣʝʚʦʛʦ ʩʳʨʴʷ (ʣʠʩʪʴʷ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ) ʦʪʥʦʩʠʪʴʩʷ: ʩʣʘʙʦ 

ʚʦʣʥʠʩʪʳʝ ʦʯʝʨʪʘʥʠʷ ʩʨʝʟʦʚ; ʘʨʤʠʨʦʚʘʥʠʝ ʯʝʨʝʰʢʘ ʫʛʦʣʢʦʚʦʡ ʢʦʣʣʝʥʭʠʤʦʡ; 
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ʧʫʯʢʠ ʘʨʤʠʨʦʚʘʥʳ ʨʘʟʚʠʪʦʡ ʩʢʣʝʨʝʥʭʠʤʦʡ ʚʦ ʚʩʝʭ ʯʘʩʪʷʭ ʯʝʨʝʰʢʘ; 

ʩʣʘʙʦʟʘʤʝʪʥʘʷ ʢʫʪʠʥʠʟʘʮʠʷ ʵʧʠʜʝʨʤʳ; ʦʪʩʫʪʩʪʚʠʝ ʦʧʫʰʝʥʠʷ; ʚ ʙʘʟʘʣʴʥʦʡ 

ʯʘʩʪʠ ʭʦʨʦʰʦ ʟʘʤʝʪʥʦ ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʮʝʥʪʨʘʣʴʥʫʶ ʠ ʙʦʢʦʚʳʝ ʞʠʣʢʠ, ʚ 

ʤʝʜʠʘʣʴʥʦʡ ʯʘʩʪʠ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʜʦ 5 ʧʨʦʚʦʜʷʱʠʭ ʧʫʯʢʦʚ. ʈʝʟʫʣʴʪʘʪʳ 

ʘʥʘʪʦʤʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ ʠ ʯʝʨʝʰʢʘ 

ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʚʢʣʶʯʝʥʳ ʚ ʨʘʟʜʝʣ çʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠè  ʧʨʦʝʢʪʘ 

ʌʉ ʥʘ ʥʦʚʳʡ ʚʠʜ ʃʈʉ çʊʦʧʦʣʷ ʯʝʨʥʦʛʦ ʣʠʩʪʴʷè. 

4. ɺʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʧʨʠʟʥʘʢʠ, ʭʘʨʘʢʪʝʨʥʳʝ 

ʜʣʷ ʧʦʯʝʢ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ ʊʦʧʦʣʴ (ʨʘʟʤʝʨ, ʦʩʦʙʝʥʥʦʩʪʠ ʦʢʨʘʩʢʠ 

ʧʦʯʝʯʥʳʭ ʯʝʰʫʡ, ʩʤʦʣʠʩʪʦʩʪʴ, ʦʧʫʰʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʩʪʨʫʢʪʫʨ) ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʠʟʥʘʢʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʪʣʠʯʘʪʴ ʧʦʯʢʠ ʨʦʜʘ Populus ʦʪ 

ʧʦʯʝʢ ʜʨʫʛʠʭ ʨʘʩʪʝʥʠʡ (ʦʩʦʙʝʥʥʦʩʪʴ ʩʦʮʚʝʪʠʷ, ʧʦʯʢʦʩʣʦʞʝʥʠʝ, 

ʣʠʩʪʦʩʣʦʞʝʥʠʝ). ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʜʦʧʦʣʥʠʪʴ ʠʤʝʶʱʠʡʩʷ 

ʨʘʟʜʝʣ çɺʥʝʰʥʠʝ ʧʨʠʟʥʘʢʠè, çʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠè ʚ ʌʉ 

2.5.0042.15 çʊʦʧʦʣʷ ʧʦʯʢʠè.  

5. ɺʧʝʨʚʳʝ ʧʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʣʶʤʠʥʝʩʮʝʥʮʠʠ ʪʢʘʥʝʡ ʧʦʯʝʢ ʪʦʧʦʣʷ 

ʯʝʨʥʦʛʦ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʣʶʤʠʥʝʩʮʝʥʮʠʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʬʣʘʚʘʥʦʥʳ 

ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʢʫʪʠʢʫʣʝ ʠ ʩʤʦʣʠʩʪʦʤ ʚʳʜʝʣʝʥʠʠ ʢʨʦʶʱʠʭ 

ʯʝʰʫʡ ʧʦʯʝʢ ʪʦʧʦʣʷ (ʧʠʥʦʩʪʨʦʙʠʥ), ʘ ʚ ʢʣʝʪʢʘʭ ʤʝʟʦʬʠʣʣʘ ʢʨʦʶʱʠʭ ʯʝʰʫʡ - 

ʬʣʘʚʦʥʦʣʳ (ʢʝʤʧʬʝʨʦʣ, ʨʫʪʠʥ, ʢʚʝʨʮʝʪʠʥ). ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʷʚʣʷʶʪʩʷ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ʠ ʧʦʟʚʦʣʠʣʠ ʜʦʧʦʣʥʠʪʴ ʨʘʟʜʝʣ 

"ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ" ʬʘʨʤʘʢʦʧʝʡʥʦʡ ʩʪʘʪʴʠ "ʊʦʧʦʣʷ ʧʦʯʢʠ" 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʌʘʨʤʘʢʦʧʝʠ ʈʌ XIV ʠʟʜʘʥʠʷ. 
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ɻʃɸɺɸ 4. ʌʀʊʆʍʀʄʀʏɽʉʂʆɽ ʀʉʉʃɽɼʆɺɸʅʀɽ ʉʓʈʔʗ 

ʅɽʂʆʊʆʈʓʍ ɺʀɼʆɺ ʈʆɼɸ ʊʆʇʆʃʔ 

ʃʠʩʪʴʷ ʚʠʜʦʚ ʨʦʜʘ ʊʦʧʦʣʴ ʦʙʣʘʜʘʶʪ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʧʦʵʪʦʤʫ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʚ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʘʢʪʠʢʝ, ʪʘʢ ʠ ʚ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ [77, 78, 111, 112]. ʆʜʥʘʢʦ 

ʥʦʨʤʘʪʠʚʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪʩʫʪʩʪʚʫʝʪ ʥʘ ʜʘʥʥʳʡ 

ʚʠʜ ʩʳʨʴʷ, ʪʝʤ ʩʘʤʳʤ ʵʪʦ ʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʳʤ ʧʨʠʤʝʥʝʥʠʝ ʣʠʩʪʴʝʚ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ ʊʦʧʦʣʴ ʚ ʦʬʠʮʠʥʘʣʴʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʘʢʪʠʢʝ. ɺ ʩʚʷʟʠ 

ʩ ʵʪʠʤ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʣʠʩʪʴʝʚ 

ʪʦʧʦʣʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʠʢ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʜʫʱʠʭ ʛʨʫʧʧ ɹɸʉ ʩ ʮʝʣʴʶ ʜʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘʙʦʪʢʠ  ʧʨʦʝʢʪʘ 

ʬʘʨʤʘʢʦʧʝʡʥʦʡ ʩʪʘʪʴʠ ʜʣʷ ʥʦʚʦʛʦ ʚʠʜʘ ʃʈʉ çʊʦʧʦʣʷ ʣʠʩʪʴʷè. 

ɺ ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʦʙʥʘʨʫʞʝʥʳ ʧʨʦʩʪʳʝ ʬʝʥʦʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ 

(ʥʠʛʨʘʮʠʥ, ʩʘʣʠʮʠʥ, ʩʘʣʠʢʦʨʪʠʥ, ʩʘʣʠʨʝʧʠʥ, ʪʨʝʤʫʣʘʮʠʥ, ʧʦʧʫʣʠʥ, 

ʩʘʣʠʮʠʣʪʨʝʤʫʣʦʠʜʠʥ ʪʨʠʭʦʢʘʨʧʠʥ, ʪʨʝʤʫʣʦʠʜʠʥ,), ʬʝʥʠʣʧʨʦʧʘʥʦʠʜʳ (3-ʆ-ɓ-

D-ʛʣʶʢʦʧʠʨʘʥʦʟʠʜ ʢʦʬʝʡʥʦʡ ʢʠʩʣʦʪʳ, ʣʠʛʥʘʥʳ), ʜʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, 

ʚʠʪʘʤʠʥʳ (ʘʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ, Ŭ-ʪʦʢʦʬʝʨʦʣ), ʢʘʨʦʪʠʥʦʠʜʳ (ʥʝʦʢʩʘʥʪʠʥ, 

ʣʶʪʝʠʥ, ʚʠʦʣʘʢʩʘʥʪʠʥ), ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ - ʤʫʨʘʚʴʠʥʘʷ, ʤʘʣʦʥʦʚʘʷ, 

ʱʘʚʝʣʝʚʘʷ, ʛʣʠʮʝʨʠʥʦʚʘʷ, ʷʥʪʘʨʥʘʷ, ʷʙʣʦʯʥʘʷ, ʬʫʤʘʨʦʚʘʷ, ʚʠʥʥʘʷ, Ŭ-

ʢʝʪʦʛʣʫʪʘʨʦʚʘʷ, ʭʠʥʥʘʷ, ʣʠʤʦʥʥʘʷ [40, 109, 112, 121]. ɺʚʠʜʫ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʠʟʫʯʝʥʥʦʩʪʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʥʝʪ ʜʘʥʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʝʜʫʱʝʡ ʛʨʫʧʧʳ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʭ ʚʝʱʝʩʪʚ. 

4.1. ʉʨʘʚʥʠʪʝʣɹʥʦʝ ʬʠʪʦʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʣʠʩʪʴʝʚ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ ʊʦʧʦʣʴ 

ʉ ʮʝʣʴʶ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʬʠʪʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʣʠʩʪʴʝʚ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʪʦʧʦʣʷ: ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ, 

ʪʦʧʦʣʷ ʙʘʣʴʟʘʤʠʯʝʩʢʦʛʦ, ʪʦʧʦʣʷ ʢʘʥʘʜʩʢʦʛʦ ʠ ʪʦʧʦʣʷ ʣʘʚʨʦʣʠʩʪʥʦʛʦ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʢʘʯʝʩʪʚʝʥʥʳʝ ʨʝʘʢʮʠʠ, ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ  

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. 
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ʏʪʦʙʳ ʧʦʜʪʚʝʨʜʠʪʴ ʥʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʚ ʣʠʩʪʴʷʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʨʦʜʘ ʊʦʧʦʣʴ ʬʣʘʚʦʥʦʠʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʮʠʘʥʠʜʠʥʦʚʘ ̫ʧʨʦʙʘ 

(ʧʨʦʙʘ Shinoda), ʮʠʘʥʠʜʠʥʦʚʘ ̫ ʧʨʦʙʘ ʧʦ ɹʨʠʘʥʪʫ, ʨʝʘʢʮʠ ̫ ʩ ʘʣʶʤʠʥʠʷ 

ʭʣʦʨʠʜʦʤ. ʏʪʦʙʳ ʧʦʜʪʚʝʨʜʠʪʴ ʥʘʣʠʯʠʝ ʛʠʜʨʦʢʩʠʢʦʨʠʯʥʳʭ ʢʠʩʣʦʪ ʙʳʣʘ 

ʧʨʦʚʝʜʝʥʘ ʨʝʘʢʮʠ ̫ʩʦ ʱʝʣʦʯʥʳʤ ʨʘʩʪʚʦʨʦʤ ɼʉʂ. 

4.1.1. ʊʦʥʢʦʩʣʦʡʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ 

ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʘʢʮʠʡ ʥʘ ʚʝʱʝʩʪʚʘ 

ʬʝʥʦʣʴʥʦʡ ʧʨʠʨʦʜʳ ʧʨʦʚʦʜʠʣʦʩʴ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʣʠʩʪʴʝʚ 

ʬʘʨʤʘʢʦʧʝʡʥʳʭ ʚʠʜʦʚ ʪʦʧʦʣʝʡ ʚ ʪʦʥʢʦʤ ʩʣʦʝ ʩʦʨʙʝʥʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʚʝʜʝʥʥʳʭ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ 

ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʡ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, 

ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʣʠʩʪʴʝʚ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ ʊʦʧʦʣʴ, ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ 

ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʭʣʦʨʦʬʦʨʤ ï ʵʪʘʥʦʣ 96% ï ʚʦʜʘ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 26:16:3. 

ʍʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʘ ʧʣʘʩʪʠʥʘ ʘʥʘʣʠʟʦʨʦʚʘʣʘʩʴ ʚ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤ 

ʦʩʚʝʱʝʥʠʠ ʧʨʠ ʜʣʠʥʘʭ ʚʦʣʥ 254 ʠ 366 ʥʤ, ʘ ʪʘʢʞʝ ʧʣʘʩʪʠʢʘ ʦʙʨʘʙʘʪʳʚʘʣʘʩʴ 

ʩʣʝʜʫʶʱʠʤʠ ʨʝʘʢʪʠʚʘʤʠ: 3% ʩʧʠʨʪʦʚʳʤ ʨʘʩʪʚʦʨʦʤ ʘʣʶʤʠʥʠʷ (III ) ʭʣʦʨʠʜʘ ʠ 

ʱʝʣʦʯʥʳʤ ʨʘʩʪʚʦʨʦʤ ʜʠʘʟʦʙʝʥʟʦʣʩʫʣʴʬʦʢʠʩʣʦʪʳ. ɺ ʢʘʯʝʩʪʚʝ ʚʝʱʝʩʪʚ 

ʩʨʘʚʥʝʥʠʷ ʥʘ ʧʣʘʩʪʠʥʢʫ ʥʘʥʦʩʷʪ ʩʧʠʨʪʦʚʳʝ ʨʘʩʪʚʦʨʳ ʩʪʘʥʜʘʨʪʥʳʭ ʦʙʨʘʟʮʦʚ: 

ʨʫʪʠʥʘ, ʧʠʥʦʩʪʨʦʙʠʥʘ ʠ ʢʚʝʨʮʝʪʠʥʘ. 

ʅʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʭʨʦʤʘʪʦʛʨʘʤʤʳ, ʧʦʣʫʯʝʥʥʳʝ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʝʪʝʢʮʠʠ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 366 ʥʤ. ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ 

ʭʨʦʤʘʪʦʛʨʘʤʤ ʚ ʩʠʩʪʝʤʝ ʥ-ʙʫʪʘʥʦʣ: ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ: ʚʦʜʘ (4:1:2) ʧʦʩʣʝ 

ʦʙʨʘʙʦʪʢʠ ʩʧʠʨʪʦʚʳʤ ʨʘʩʪʚʦʨʦʤ AlCl 3 ʩʦʟʜʘʝʪʩʷ ʠʣʣʶʟʠʷ ʥʘʣʠʯʠʷ 

ʢʚʝʨʮʝʪʠʥʘ ʚ ʦʙʨʘʟʮʘʭ ʠʟʚʣʝʯʝʥʠʡ ʠʟ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʙʘʣʴʟʘʤʠʯʝʩʢʦʛʦ ʠ 

ʪʦʧʦʣʷ ʣʘʚʨʦʣʠʩʪʥʦʛʦ (ʨʠʩ. 25 ɹ), ʦʜʥʘʢʦ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʭʨʦʤʘʪʦʛʨʘʤʤ ʚ 

ʜʨʫʛʦʡ  ʩʠʩʪʝʤʝ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʢʚʝʨʮʝʪʠʥ ʚ ʜʘʥʥʳʭ ʚʠʜʘʭ ʩʳʨʴʷ ʥʝ 

ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ, ʘ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʧʠʥʦʩʪʨʦʙʠʥ (ʨʠʩ. 26 ɸ,ɹ). ʅʘ 

ʧʦʣʫʯʝʥʥʳʭ ʭʨʦʤʘʪʦʛʨʘʤʤʘʭ ʚʠʜʥʦ, ʯʪʦ ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʘʭ 

ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʚʝʱʝʩʪʚʦ, ʢʦʪʦʨʦʝ ʧʦʩʣʝ ʧʨʦʷʚʣʝʥʠʷ 3% ʩʧʠʨʪʦʚʳʤ 

ʨʘʩʪʚʦʨʦʤ AlCl 3 ʥʘ ʫʨʦʚʥʝ ʉʆ ʨʫʪʠʥʘ (ʨʠʩ. 25 ɹ, ʨʠʩ. 26 ɹ). ʇʨʠʩʫʪʩʪʚʠʝ 
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ʨʫʪʠʥʘ ʦʩʦʙʝʥʥʦ ʷʨʢʦ ʚʳʨʘʞʝʥʦ ʚ ʠʟʚʣʝʯʝʥʠʠ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ (ʨʠʩ. 

26 ɹ).  

 

  

 

ʈʠʩʫʥʦʢ 25 - ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʩʧʠʨʪʦʚʳʭ ʠʟʚʣʝʯʝʥʠʡ ʣʠʩʪʴʝʚ ʥʝʢʦʪʦʨʳʭ 

ʚʠʜʦʚ ʪʦʧʦʣʷ ʚ ʩʠʩʪʝʤʝ ʥ-ʙʫʪʘʥʦʣ: ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ: ʚʦʜʘ (4:1:2): ɸ - 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʚ ʋʌ-ʩʚʝʪʝ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 366 ʥʤ, ɹ - ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʚ 

ʋʌ-ʩʚʝʪʝ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 366 ʥʤ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʩʧʠʨʪʦʚʳʤ ʨʘʩʪʚʦʨʦʤ 

ʘʣʶʤʠʥʠʷ (III) ʭʣʦʨʠʜʘ. 

ʆʙʦʟʥʘʯʝʥʠʷ: ʦʙʨʘʟʮʳ ʠʟʚʣʝʯʝʥʠʡ ʥʘ 70% ʩʧʠʨʪʝ ʵʪʠʣʦʚʦʤ:  1,2 - 

ʣʠʩʪʴʷ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ; 3,4 - ʣʠʩʪʴʷ ʪʦʧʦʣʷ ʙʘʣʴʟʘʤʠʯʝʩʢʦʛʦ; 5,6 - ʣʠʩʪʴʷ 

ʪʦʧʦʣʷ ʢʘʥʘʜʩʢʦʛʦ; 7,8 - ʣʠʩʪʴʷ ʪʦʧʦʣʷ ʣʘʚʨʦʣʠʩʪʥʦʛʦ; 9 - ʨʫʪʠʥ; 10 - 

ʢʚʝʨʮʝʪʠʥ; 11 - ʧʠʥʦʩʪʨʦʙʠʥ. 

  

ʈʠʩʫʥʦʢ 26 - ʍʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʘʷ ʧʣʘʩʪʠʥʘ ʩʦ ʩʧʠʨʪʦʚʳʤʠ 

ʠʟʚʣʝʯʝʥʠʷʤʠ ʣʠʩʪʴʝʚ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʪʦʧʦʣʷ ʚ ʩʠʩʪʝʤʝ ʭʣʦʨʦʬʦʨʤ: ʵʪʘʥʦʣ: 

ʚʦʜʘ (26:16:3): ɸ - ʋʌ - ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʚ ʋʌ-ʩʚʝʪʝ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 366 ʥʤ, 

ɹ - ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʚ ʋʌ-ʩʚʝʪʝ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 366 ʥʤ ʩʧʠʨʪʦʚʳʤ 

ʨʘʩʪʚʦʨʦʤ ʘʣʶʤʠʥʠʷ (III) ʭʣʦʨʠʜʘ. 

ʆʙʦʟʥʘʯʝʥʠʷ: ʦʙʨʘʟʮʳ ʠʟʚʣʝʯʝʥʠʡ ʥʘ 70% ʩʧʠʨʪʝ ʵʪʠʣʦʚʦʤ:  1,2 - 

ʣʠʩʪʴʷ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ; 3,4 - ʣʠʩʪʴʷ ʪʦʧʦʣʷ ʙʘʣʴʟʘʤʠʯʝʩʢʦʛʦ; 5,6 - ʣʠʩʪʴʷ 

ʪʦʧʦʣʷ ʢʘʥʘʜʩʢʦʛʦ; 7,8 - ʣʠʩʪʴʷ ʪʦʧʦʣʷ ʣʘʚʨʦʣʠʩʪʥʦʛʦ; 9 - ʨʫʪʠʥ; 10 - 

ʢʚʝʨʮʝʪʠʥ; 11 - ʧʠʥʦʩʪʨʦʙʠʥ. 

 

ɸ 

ɸ ɹ 

ɸ ɹ 



99 

 

4.1.2. ʋʌ-ʩʧʝʢʪʨʦʩʢʦʧʠʷ 

ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʤʝʪʦʜʦʤ ʪʦʥʢʦʩʣʦʡʥʦʡ 

ʭʨʦʤʘʪʦʛʨʘʬʠʠ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʠʟʚʣʝʯʝʥʠʡ ʠʟ ʣʠʩʪʴʝʚ 

ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ, ʪʦʧʦʣʷ ʙʘʣʴʟʘʤʠʯʝʩʢʦʛʦ, ʪʦʧʦʣʷ ʢʘʥʘʜʩʢʦʛʦ ʠ ʪʦʧʦʣʷ 

ʣʘʚʨʦʣʠʩʪʥʦʛʦ ʤʝʪʦʜʦʤ ʋʌ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ.  

ʆʢʦʣʦ 1,0 ʛ ʠʟʤʝʣʴʯʝʥʥʳʭ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ (ʠʣʠ ʪʦʧʦʣʷ 

ʙʘʣʴʟʘʤʠʯʝʩʢʦʛʦ, ʠʣʠ ʪʦʧʦʣʷ ʢʘʥʘʜʩʢʦʛʦ, ʠʣʠ ʪʦʧʦʣʷ ʣʘʚʨʦʣʠʩʪʥʦʛʦ) 

ʧʦʤʝʱʘʶʪ ʚ ʪʝʨʤʦʩʪʦʡʢʫʶ ʧʦʩʫʜʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ ʠ ʧʨʠʙʘʚʣʷʶʪ 30 ʤʣ 

ʵʢʩʪʨʘʛʝʥʪʘ (ʩʧʠʨʪʘ ʵʪʠʣʦʚʦʛʦ 70% ʢʦʥʮʝʥʪʨʘʮʠʠ), ʚʟʚʝʰʠʚʘʶʪ ʠ 

ʟʘʧʠʩʳʚʘʶʪ ʥʘʯʘʣʴʥʫʶ ʤʘʩʩʫ. ʂ ʦʙʨʘʪʥʦʤʫ ʭʦʣʦʜʠʣʴʥʠʢʫ ʧʨʠʩʦʝʜʠʥʷʶʪ 

ʢʦʣʙʫ ʠ ʥʘʛʨʝʚʘʶʪ ʥʘ ʢʠʧʷʱʝʡ ʚʦʜʷʥʦʡ ʙʘʥʝ (ʧʨʠ ʫʤʝʨʝʥʥʦʤ ʢʠʧʝʥʠʠ) ʚ 

ʪʝʯʝʥʠʝ 1 ʯ. ɿʘʪʝʤ ʧʦʣʫʯʝʥʥʦʝ ʠʟʚʣʝʯʝʥʠʝ ʪʦʧʦʣʷ ʦʭʣʘʞʜʘʶʪ ʚ ʪʝʯʝʥʠʝ 30 

ʤʠʥ, ʟʘʢʨʳʚʘʶʪ ʪʦʡ ʞʝ ʧʨʦʙʢʦʡ, ʩʥʦʚʘ ʚʟʚʝʰʠʚʘʶʪ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ  

ʚʦʩʧʦʣʥʷʶʪ ʥʝʜʦʩʪʘʶʱʫʶ ʤʘʩʩʫ ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʵʢʩʪʨʘʛʝʥʪʘ ʜʦ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ (ʨʘʩʪʚʦʨ ɸ). ɻʦʪʦʚʦʝ ʠʟʚʣʝʯʝʥʠʝ ʬʠʣʴʪʨʫʶʪ ʯʝʨʝʟ 

ʙʫʤʘʞʥʳʡ ʬʠʣʴʪʨ ʚʦ ʬʣʘʢʦʥ ʠʟ ʪʝʤʥʦʛʦ ʩʪʝʢʣʘ.  

1 ʤʣ ʨʘʩʪʚʦʨʘ ɸ ʧʝʨʝʥʦʩʷʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʥʘ 50 ʤʣ, ʟʘʪʝʤ 2 ʤʣ 3% 

ʩʧʠʨʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ AlCl 3 ʠ ʜʦʚʦʜʷʪ ʜʦ ʤʝʪʢʠ ʩʧʠʨʪʦʤ 96 % (ʨʘʩʪʚʦʨ ɹ). 

ʆʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ ʠʟʤʝʨʷʶʪ ʯʝʨʝʟ 40 ʤʠʥ ʧʦʩʣʝ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ. ʈʘʩʪʚʦʨ ʩʨʘʚʥʝʥʠʷ ʧʦʣʫʯʘʶʪ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 1 ʤʣ ʠʟʚʣʝʯʝʥʠʷ (1:30) ʧʝʨʝʥʦʩʷʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ 

ʚʤʝʩʪʠʤʦʩʪʴʶ 50 ʤʣ ʠ ʜʦʚʦʜʷʪ ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ  ʩʧʠʨʪʦʤ 96% ʜʦ ʤʝʪʢʠ.  

ɺʦ ʚʩʝʭ ʵʣʝʢʪʨʦʥʥʳʭ ʩʧʝʢʪʨʘʭ (ʨʠʩ. 27-30) ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ  ʩʧʠʨʪʦʚʦʛʦ 

ʨʘʩʪʚʦʨʘ AlCl 3 ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʙʘʪʦʭʨʦʤʥʳʡ ʩʜʚʠʛ ʜʣʠʥʥʦʚʦʣʥʦʚʦʡ ʧʦʣʦʩʳ 

(ʤʘʢʩʠʤʫʤ ʧʦʛʣʦʱʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 400-406 ʥʤ), ʢʦʪʦʨʳʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʦʩʥʦʚʥʦʡ ʚʢʣʘʜ ʚʥʦʩʷʪ ʪʘʢʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʢʘʢ 

ʬʣʘʚʦʥʦʠʜʳ, ʚ ʢʨʠʚʫʶ ʧʦʛʣʦʱʝʥʠʷ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʭ ʩʧʝʢʪʨʦʚ ʚʦʜʥʦ-

ʩʧʠʨʪʦʚʳʭ ʠʟʚʣʝʯʝʥʠʡ ʠʟ ʣʠʩʪʴʝʚ ʪ. ʯʝʨʥʦʛʦ, ʪ. ʙʘʣʴʟʘʤʠʯʝʩʢʦʛʦ, ʪ. 

ʜʝʣʴʪʦʚʠʜʥʦʛʦ ʠ  ʪ. ʣʘʚʨʦʣʠʩʪʥʦʛʦ.  
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ʈʠʩʫʥʦʢ 27 - ʋʌ-ʩʧʝʢʪʨʳ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʳʭ ʠʟʚʣʝʯʝʥʠʡ ʠʟ ʣʠʩʪʴʝʚ 

ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ. 

ʆʙʦʟʥʘʯʝʥʠʷ: 1 ï ʠʩʭʦʜʥʦʝ ʠʟʚʣʝʯʝʥʠʝ; 2 - ʠʟʚʣʝʯʝʥʠʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʘ. 

 

ʈʠʩʫʥʦʢ 28 - ʋʌ-ʩʧʝʢʪʨʳ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʳʭ ʠʟʚʣʝʯʝʥʠʡ ʠʟ ʣʠʩʪʴʝʚ 

ʪʦʧʦʣʷ ʙʘʣʴʟʘʤʠʯʝʩʢʦʛʦ. 

ʆʙʦʟʥʘʯʝʥʠʷ: 1 ï ʠʩʭʦʜʥʦʝ ʠʟʚʣʝʯʝʥʠʝ; 2 - ʠʟʚʣʝʯʝʥʠʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʘ. 
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ʈʠʩʫʥʦʢ 29 - ʋʌ-ʩʧʝʢʪʨʳ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʳʭ ʠʟʚʣʝʯʝʥʠʡ ʠʟ ʣʠʩʪʴʝʚ 

ʪʦʧʦʣʷ ʜʝʣʴʪʦʚʠʜʥʦʛʦ. 

ʆʙʦʟʥʘʯʝʥʠʷ: 1 ï ʠʩʭʦʜʥʦʝ ʠʟʚʣʝʯʝʥʠʝ; 2 - ʠʟʚʣʝʯʝʥʠʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʘ. 

 

ʈʠʩʫʥʦʢ 30 - ʋʌ-ʩʧʝʢʪʨʳ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʳʭ ʠʟʚʣʝʯʝʥʠʡ ʠʟ ʣʠʩʪʴʝʚ 

ʪʦʧʦʣʷ ʣʘʚʨʦʣʠʩʪʥʦʛʦ. 

ʆʙʦʟʥʘʯʝʥʠʷ: 1 ï ʠʩʭʦʜʥʦʝ ʠʟʚʣʝʯʝʥʠʝ; 2 - ʠʟʚʣʝʯʝʥʠʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʘ. 
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ʈʠʩʫʥʦʢ 31 - ʋʌ-ʩʧʝʢʪʨ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʣʠʩʪʴʝʚ 

ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ (ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʚʘʨʠʘʥʪ). 

 

ʈʠʩʫʥʦʢ 32 - ʋʌ-ʩʧʝʢʪʨ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʣʠʩʪʴʝʚ 

ʪʦʧʦʣʷ ʙʘʣʴʟʘʤʠʯʝʩʢʦʛʦ (ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʚʘʨʠʘʥʪ). 

 

ʈʠʩʫʥʦʢ 33 - ʋʌ-ʩʧʝʢʪʨ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʣʠʩʪʴʝʚ 

ʪʦʧʦʣʷ ʜʝʣʴʪʦʚʠʜʥʦʛʦ (ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʚʘʨʠʘʥʪ). 
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ʈʠʩʫʥʦʢ 34 - ʋʌ-ʩʧʝʢʪʨ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʣʠʩʪʴʝʚ 

ʪʦʧʦʣʷ ʣʘʚʨʦʣʠʩʪʥʦʛʦ (ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʚʘʨʠʘʥʪ). 

 

ɺ ʫʩʣʦʚʠʷʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʩʧʝʢʪʨʘ (ʨʠʩ. 31-34) ʚʦ ʚʩʝʭ 

ʠʟʚʣʝʯʝʥʠʷʭ ʥʘʙʣʶʜʘʝʪʩʷ ʤʘʢʩʠʤʫʤ ʧʦʛʣʦʱʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 406 - 412 ʥʤ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʉʆ ʨʫʪʠʥʘ, ʠʤʝʶʱʝʛʦ 

ʤʘʢʩʠʤʫʤ ʧʦʛʣʦʱʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ 

ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 414Ñ2 ʥʤ. 

 

4.2. ɺʳʜʝʣʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠʟ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ 

ʯʝʨʥʦʛʦ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ 

ʧʨʦʚʦʜʠʣʦʩʴ ʚʳʜʝʣʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠʟ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ 

ʤʝʪʦʜʦʤ ʢʦʣʦʥʦʯʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ. 

ʉ ʵʪʦʡ ʮʝʣʴʶ 100 ʛ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʛʦ ʩʳʨʴʷ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ, 

ʟʘʛʦʪʦʚʣʝʥʥʳʝ ʚ ʠʶʥʝ 2018 ʛ. ʚ ʧ. ɸʣʝʢʩʝʝʚʢʘ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʵʢʩʪʨʘʛʠʨʦʚʘʣʠ ʩʧʠʨʪʦʤ ʵʪʠʣʦʚʳʤ 70% ʢʦʥʮʝʥʪʨʘʮʠʠ. ɺʥʘʯʘʣʝ ʧʨʦʚʦʜʠʣʠ 

ʜʚʝ ʵʢʩʪʨʘʢʮʠʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ, ʟʘʪʝʤ ʧʨʠ 

ʥʘʛʨʝʚʘʥʠʠ ʥʘ ʢʠʧʷʱʝʡ ʚʦʜʷʥʦʡ ʙʘʥʝ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ. ʇʦʣʫʯʝʥʥʦʝ ʪʘʢʠʤ 

ʩʧʦʩʦʙʦʤ, ʦʙʲʝʜʠʥʝʥʥʦʝ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʝ ʠʟʚʣʝʯʝʥʠʝ ʫʧʘʨʠʚʘʣʠ ʜʦ ʦʙʲʝʤʘ 

50 ʤʣ ʧʦʜ ʚʘʢʫʫʤʦʤ, ʟʘʪʝʤ ʩʤʝʰʠʚʘʣʠ ʩ 60,0 ʛ ʩʠʣʠʢʘʛʝʣʷ L 40/100, ʜʘʣʝʝ 

ʚʳʩʫʰʠʚʘʣʠ. ɼʣʷ ʧʨʦʙʳ ʠʩʧʦʣʴʟʫʶʪ ʩʦʨʙʝʥʪ ʥʘʚʝʩʢʦʡ 70,0 ʛ, ʯʪʦ ʩʦʩʪʘʚʷʝʪ 
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70% ʦʪ ʚʟʷʪʦʡ ʤʘʩʩʳ ʩʳʨʴʷ (100 ʛ). ɺʳʩʫʰʝʥʥʳʡ ʧʦʨʦʰʦʢ ʚʚʠʜʝ ʩʫʭʦʛʦ 

ʵʢʩʪʨʘʢʪʘ ʠ ʩʠʣʠʢʘʛʝʣʷ, ʥʘʥʦʩʷʪ ʥʘ ʩʣʦʡ ʩʠʣʠʢʘʛʝʣʷ ʩ ʜʠʘʤʝʪʨʦʤ 8 ʩʤ, 

ʚʳʩʦʪʦʡ 5 ʩʤ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʚ ʚʠʜʝ ʚʟʚʝʩʠ ʚ ʭʣʦʨʦʬʦʨʤʝ. 

ʍʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʫʶ ʢʦʣʦʥʢʫ ʵʣʶʠʨʫʶʪ ʭʣʦʨʦʬʦʨʤʦʤ ʠ ʩʤʝʩʷʤʠ 

ʭʣʦʨʦʬʦʨʤ-ʵʪʘʥʦʣ ʠ ɻʪʘʥʦʣ - ʚʦʜʘ ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ. ɺ ʪʘʙʣʠʮʝ 4 

ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʵʣʶʠʨʦʚʘʥʠʷ  ʚʝʱʝʩʪʚ ʠʟ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ. 

 

ʊʘʙʣʠʮʘ 4 ï ʉʭʝʤʘ ʵʣʶʠʨʦʚʘʥʠʷ ʚʝʱʝʩʪʚ ʠʟ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ 

ʤʝʪʦʜʦʤ ʢʦʣʦʥʦʯʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ 

ˉ ʬʨʘʢʮʠʠ 
ʉʦʩʪʘʚ ʵʣʶʝʥʪʘ; ʦʙ. % 

ʆʙʲʝʤ 
ʭʣʦʨʦʬʦʨʤ ʩʧʠʨʪ 

1-6 100% 0% 600 ʤʣ 

7-15 97% 3% 500 ʤʣ 

16-18 95% 5% 500 ʤʣ 

19-21 93% 7% 500 ʤʣ 

22-26 90% 10% 500 ʤʣ 

27-31 85% 15% 500 ʤʣ 

32-36 80% 20% 500 ʤʣ 

37-41 70% 30% 500 ʤʣ 

42-46 60% 40% 500 ʤʣ 

47-56 50% 50% 1000 ʤʣ 

57-61 40% 60% 500 ʤʣ 

62-67 ɺʦʜʘ 96% 500 ʤʣ 

68-69 ɺʦʜʘ 0% 500 ʤʣ 

 

ʌʨʘʢʮʠʠ, ʧʦʣʫʯʝʥʥʳʝ ʧʦʩʣʝ ʵʣʶʠʨʦʚʘʥʠʷ, ʩʦʙʠʨʘʣʠ ʚ ʢʦʣʙʳ, ʟʘʨʘʥʝʝ 

ʧʨʦʤʘʨʢʠʨʦʚʘʥʥʳʝ, ʠ ʫʧʘʨʠʚʘʣʠ ʜʦ ʦʙʲʝʤʘ 10 ʤʣ ʥʘ ʨʦʪʦʨʥʦʡ ʚʘʢʫʫʤʥʦʡ 

ʫʩʪʘʥʦʚʢʝ. ʇʦʣʫʯʝʥʥʳʝ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʝ ʬʨʘʢʮʠʠ 

ʧʝʨʝʥʦʩʠʣʠ ʚ ʧʝʥʠʮʠʣʣʠʥʢʠ ʠ ʧʦʜʚʝʨʛʘʣʠ ʜʘʣʴʥʝʡʰʝʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ 
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ʇʨʦʮʝʩʩ ʨʘʟʜʝʣʝʥʠʷ ʚʝʱʝʩʪʚ ʚ ʭʦʜʝ ʢʦʣʦʥʦʯʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʦʮʝʥʠʚʘʣʠ 

ʧʦ ʠʟʤʝʥʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʢʨʘʩʢʠ ʨʘʩʪʚʦʨʘ (ʚʠʟʫʘʣʴʥʦ), ʘ ʪʘʢʞʝ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ ʊʉʍ. ɼʣʷ ʊʉʍ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʟʘʨʘʥʝʝ 

ʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʧʨʠ 105 
ʦ
ʉ ʧʣʘʩʪʠʥʳ ʤʘʨʢʠ çSorbfilè ʪʠʧʘ ʇʊʉʍ-ɸʌ-ɸ-ʋʌ. 

ɼʣʷ ʦʮʝʥʢʠ ʭʦʜʘ ʵʢʩʪʨʘʢʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʠʩʪʝʤʫ: ʭʣʦʨʦʬʦʨʤ ï ʵʪʘʥʦʣ 96 

% ï ʚʦʜʘ (26:16:3).  

ʍʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʝ ʧʣʘʩʪʠʥ r ʧʨʦʩʤʘʪʨʠʚʘʣʠ ʚ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤ 

ʦʩʚʝʱʝʥʠʠ ʧʨʠ ʜʣʠʥʘʭ ʚʦʣʥ 254 ʠ 366 ʥʤ, ʘ ʪʘʢʞʝ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʨʝʘʢʪʠʚʦʤ 

- ʱʝʣʦʯʥʳʤ ʨʘʩʪʚʦʨʦʤ ɼʉʂ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʧʨʠʤʝʥʷʣʠ ʥʘʩʪʦʡʢʫ ʣʠʩʪʴʝʚ 

ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʥʘ 70% ʩʧʠʨʪʝ ʵʪʠʣʦʚʦʤ ʠ ʉʆ ʨʫʪʠʥʘ.  

 

4.2.1. ʀʩʩʣʝʜʦʚʘʥʠʝ ʬʨʘʢʮʠʡ, ʩʦʜʝʨʞʘʱʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʚʝʱʝʩʪʚʘ, ʚʳʜʝʣʝʥʥʳʝ ʠʟ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ 

ʊʉʍ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʦʙʥʘʨʫʞʠʪʴ ʬʨʘʢʮʠʠ, ʚ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʪʩʷ 

ʚʘʞʥʝʡʰʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠ ʚʘʞʥʳʝ 

ʜʣʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʩʳʨʴʷ. 

ʇʦʣʫʯʝʥʥʳʝ ʩʦʝʜʠʥʝʥʠ ̫ 1 ʠ 2 (ʪʘʙʣ. 5) ʚʳʜʝʣʷʣʠ ʠʟ ʬʨʘʢʮʠʡ ʧʦʜ 

ʥʦʤʝʨʦʤ 44-45 (ɻ ʣʶʝʥʪ ʩʤʝʩʴ ʭʣʦʨʦʬʦʨʤʘ ʠ ʵʪʘʥʦʣʘ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 60:40). 

ʌʨʘʢʮʠʠ  ̄44 ʠ 45 ʧʝʨʝʢʨʠʩʪʘʣʠʟʦʚʳʚʘʣʠ ʧʫʪʝʤ ʨʘʩʪʚʦʨʝʥʠʷ ʦʩʘʜʢʘ 70% 

ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʥʘ ʧʣʠʪʢʝ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʣʫʯʝʥʥʳʡ ʦʩʘʜʦʢ 

ʦʪʜʝʣʠʣʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʙʥʘʨʫʞʠʣʘʩʴ ʩʤʝʩʴ ʜʚʫʟʭ ʩʦʝʜʠʥʝʥʠʡ. 

ʄʘʪʦʯʥʠʢ  ʬʨʘʢʮʠʠ  ̄44, ʚ ʢʦʪʦʨʦʤ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʩʦʝʜʠʥʝʥʠ ̫1 ʠ 2, 

ʙr ʣ ʧʝʨʝʥʝʩʝʥ ʥʘ ʧʦʣʠʘʤʠʜ ʤʘʨʢʠ çWolemè ʜʣʷ ʦʯʠʩʪʢʠ. ʉʫʭʦʡ ʧʦʨʦʰʦʢ 

(ʵʢʩʪʨʘʢʪ+ʧʦʣʠʘʤʠʜ) ʥʘʥʦʩʠʣʠ ʥʘ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʫʶ ʢʦʣʦʥʢʫ (ʜʠʘʤʝʪʨ ï 4 

ʩʤ; ʚʳʩʦʪʘ ï 5,0 ʩʤ). ɼʘʣʝʝ ʧʨʦʚʦʜʠʣʠ ʚʳʤʳʚʘʥʠʝ ʚʝʱʝʩʪʚ ʩ ʧʦʣʫʯʝʥʥʦʡ 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʢʦʣʦʥʢʠ ʚʦʜʦʡ ʠ ʚʦʜʥʳʤ ʨʘʩʪʚʦʨʦʤ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ 

ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ (20%; 40%; 70%; 96%). ʊʘʢ, ʧʦʩʣʝ ʦʯʠʩʪʢʠ ʥʘ 

ʢʦʣʦʥʢʘʭ ʩ ʧʦʣʠʘʤʠʜʦʤ ʚʳʜʝʣʝʥʳ ʚʝʱʝʩʪʚʘ 1 (ʵʣʶʝʥʪ ï ʩʧʠʨʪ ʵʪʠʣʦʚʳʡ 20% 

ʠ 40 % ʢʦʥʮʝʥʪʨʘʮʠʠ) ʠ 2 (ʵʣʶʝʥʪ ï ʩʧʠʨʪ ʵʪʠʣʦʚʳʡ 40 % ʢʦʥʮʝʥʪʨʘʮʠʠ). 
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ɼʦʧʦʣʥʠʪʝʣʴʥʫʶ ʦʯʠʩʪʢʫ ʫʜʘʣʦʩʴ ʧʨʦʚʝʩʪʠ ʧʫʪʝʤ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʠʟ  

ʚʦʜʥʦʛʦ ʩʧʠʨʪʘ. 

ʉʦʝʜʠʥʝʥʠʝ 4 ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʠʟ 21-24 ʬʨʘʢʮʠʡ (ʵʣʶʝʥʪ - ʩʤʝʩʴ 

ʭʣʦʨʦʬʦʨʤʘ ʠ ʵʪʘʥʦʣʘ 93:7 ʠ 90:10). ʌʨʘʢʮʠʠ ʦʙʲʝʜʠʥʷʣʠ, ʧʦʣʫʯʝʥʥʳʡ 

ʦʙʲʝʜʠʥʝʥʥʳʡ ʤʘʪʦʯʥʠʢ ʬʨʘʢʮʠʡ 21-24 ʥʘʥʦʩʠʣʠ ʥʘ ʧʦʣʠʘʤʠʜ çWolemè, 

ʟʘʪʝʤ ʚʳʩʫʰʝʥʥʳʡ ʧʦʨʦʰʦʢ ʥʘʥʦʩʠʣʠ ʥʘ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʫʶ ʢʦʣʦʥʢʫ ʠ 

ʠʟʚʣʝʢʘʣʠ ʚʝʱʝʩʪʚʘ ʚʦʜʦʡ ʠ ʚʦʜʥʳʤ ʨʘʩʪʚʦʨʦʤ ʩʧʠʨʪʘ ʵʪʠʣʦʚʦʛʦ ʨʘʟʣʠʯʥʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ (20%; 40%; 70%; 96%). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ 

ʢʦʣʦʥʢʠ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʚʝʱʝʩʪʚʦ 4 (ʵʣʶʝʥʪʦʤ - ʩʧʠʨʪ ʵʪʠʣʦʚʳʡ 40% 

ʢʦʥʮʝʥʪʨʘʮʠʠ), ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʦʯʠʩʪʢʫ ʫʜʘʣʦʩʴ ʧʨʦʚʝʩʪʠ ʧʫʪʝʤ 

ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʠʟ  ʚʦʜʥʦʛʦ ʩʧʠʨʪʘ. 

 

4.2.2. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʚʳʜʝʣʝʥʥʳʭ ʚʝʱʝʩʪʚ ʠ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʠʟ ʬʨʘʢʮʠʡ ʧʦʜ ʥʦʤʝʨʘʤʠ 

44-45 ʠ 21-24. ɺʳʜʝʣʝʥʥʳʝ ʚʝʱʝʩʪʚʘ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ, 

ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ ʠʭ ʩʪʨʫʢʪʫʨʫ, ʘ ʠʤʝʥʥʦ: ʊʉʍ, 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ, ʗʄʈ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʠ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ, ʘ ʪʘʢʞʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʚʨʘʱʝʥʠʡ (ʢʠʩʣʦʪʥʦʛʦ 

ʛʠʜʨʦʣʠʟʘ). 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʱʝʩʪʚ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ 

ʤʝʪʦʜʦʤ ʢʦʣʦʥʦʯʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 5.  
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ʊʘʙʣʠʮʘ 5 ï ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ ʩʧʝʢʪʨʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʚʝʱʝʩʪʚ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʤʝʪʦʜʦʤ ʢʦʣʦʥʦʯʥʦʡ 

ʭʨʦʤʘʪʦʛʨʘʬʠʠ  

ˉ ʅʘʟʚʘʥʠʝ ʩʦʝʜʠʥʝʥʠʷ ʍʠʤʠʯʝʩʢʘʷ ʬʦʨʤʫʣʘ ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

1. 6 ʂʘʣʝʥʜʦʬʣʘʚʦʙʠʦʟʠʜ 

(3-ʆ-ʅʝʦʛʝʩʧʝʨʠʜʦʟʠʜ 

ʢʚʝʨʮʝʪʠʥʘ) ʉ27ʅ30ʆ16 

O

O

O

HO

OH

OH

OH O

H3C 1'''

1''

2'

5'

6'

6

8

O

O

OH

OH

OH

OH

HO

OH
2''

6''

 

ʂʨʠʩʪʘʣʣʠʯʝʩʢʦʝ 

ʚʝʱʝʩʪʚʦ 

ʞʝʣʪʦʛʦ ʮʚʝʪʘ. 

2. 1 ʈʫʪʠʥ 

(3-ʆ-ʈʫʪʠʥʦʟʠʜ 

ʢʚʝʨʮʝʪʠʥʘ) 

ʉ27ʅ30ʆ16 

OHO

OH

OH

OH O
H3C 1'''

1''

2'

5'

6'

6

8

O

OH

OH

OH

HO

OH
2''

6''

O
O

OOH

 

ʂʨʠʩʪʘʣʣʠʯʝʩʢʦʝ 

ʚʝʱʝʩʪʚʦ 

ʞʝʣʪʦʛʦ ʮʚʝʪʘ. 

3.  ʂʚʝʨʮʝʪʠʥ 

(3,5,7,3ô,4ô-

ʧʝʥʪʘʛʠʜʨʦʢʩʠʬʣʘʚʦʥ) 

ʉ15ʅ10ʆ7 

 

ʂʨʠʩʪʘʣʣʠʯʝʩʢʦʝ 

ʚʝʱʝʩʪʚʦ ʷʨʢʦ 

ʞʝʣʪʦʛʦ ʮʚʝʪʘ. 

4. 2 ʌʝʨʫʣʦʚʘʷ ʢʠʩʣʦʪʘ 

ʉ10ʅ10ʆ4 HO

OCH3

COOH

2

5

6 7

8
9

 

ʂʨʠʩʪʘʣʣʠʯʝʩʢʦʝ 

ʚʝʱʝʩʪʚʦ ʙʝʣʦʛʦ 

ʮʚʝʪʘ. 

 

3-ʆ-ɻʝʩʧʝʨʠʜʦʟʠʜ ʢʚʝʨʮʝʪʠʥʘ (ʢʘʣʝʥʜʦʬʣʘʚʦʙʠʦʟʠʜ) (1). 

ʂʨʠʩʪʘʣʣʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʞʝʣʪʦʛʦ ʮʚʝʪʘ ʩʦʩʪʘʚʘ ʉ27ʅ30ʆ16; ʪ.ʧʣ. 194-196 
0
ʉ 

(ʚʦʜʥʳʡ ʩʧʠʨʪ).  257, 266 ʧʣ, 363 ʥʤ; +NaOAc 270, 303, 372;  +NaOAc + 



108 

 

H3BO3 271, 304, 385; +AlCl 3, 273, 304, 360, 416 ʥʤ; +AlCl 3, + HCl 273, 304, 

360, 404 ʥʤ; + NaOMe 275, 420 ʥʤ. 

1
ʅ-ʗʄʈ-ʩʧʝʢʪʨ (300 ʄɻʮ, ɼʄʉʆ-d6, ŭ, ʤ.ʜ., J/ɻʮ): 12.59 (1H, c, 5-ʆʅ 

ʛʨʫʧʧʳ),  10.75 (1ʅ, ʩ, 7-ʆʅ), 9.60 (1ʅ, ʩ, 4ô-ʆʅ-ʛʨʫʧʧʘ), 9.17 (1ʅ, ʩ, 3ô-ʆʅ-

ʛʨʫʧʧʘ), 7.52 (1ʅ, ʜʜ, 2,5 ʠ 9 ɻʮ, ʅ-6ô),7.50 (1ʅ, ʜ 9 ɻʮ, ʅ-2ô), 6.83 (ʜ, 9 ɻʮ, ʅ-

5ô), 6.38 (ʜ, 2.5 ɻʮ, ʅ-8), 6,19 (ʜ, 2.5 ɻʮ, ʅ-6), 5,32 (1H, ʜ, 7 ɻʮ, ʅ-1ôô 

ʛʣʶʢʦʟʳ), 4,37 (1H, ʜ, ʫʰ. ʩ,  ʅ-1ôôô ʨʘʤʥʦʟʳ), 4.3-3.0 (10H, ʤ, 6ʅ ʛʣʶʢʦʟʳ + 

4ʅ ʨʘʤʥʦʟʳ), 0.98 (1H, ʜ, 6 ɻʮ, 3ʅ, ʉʅ3 ʨʘʤʥʦʟʳ). 

13
ʉ-ʗʄʈ ʩʧʝʢʪʨ (126,76 ʄɻʮ, ɼʄʉʆ-d6, ŭʉ, ʤ.ʜ.): ʉ-2 (156.57), ʉ-3 

(133.28), ʉ-4 (177.34), ʉ-5 (161.19), ʉ-6 (98.65), ʉ-7 (164.06),  ʉ-8 (93.55), ʉ-9 

(156.40), ʉ-10 (103.64), ʉ-1ô (116.24),  ʉ-2ô (121.15), ʉ-3ô (144.72),  ʉ-4ô 

(148.39), ʉ-5ô (115.29),  ʉ-6ô (121.56),  ʉ-1ôô ʛʣʶʢʦʟʳ (100.72), ʉ-2ôô (72.36), 

ʉ-3ôô (77.89), ʉ-4ôô (71.83), ʉ-5ôô (76.83), ʉ-6ôô (61.07), ʉ-1ôôô ʨʘʤʥʦʟʳ 

(101.16), ʉ-2ôôô (70.75),  ʉ-3ôôô (71.94),  ʉ-4ôôô (74.05),  ʉ-5ôôô (68.21), ʉ-6ôôô 

(ʉʅ3 ʨʘʤʥʦʟʳ) (17.70). 

ʄʘʩʩ-ʩʧʝʢʪʨ (ESI-MS, 180 
ʦ
ʉ, m/z): ʄ

+ 
611 (610 + ʅ), ʄ

+ 
633 (610 + Nʘ), 

ʄ
+  

 649 (610 + K). 

3-ʆ-ʈʫʪʠʥʦʟʠʜ ʢʚʝʨʮʝʪʠʥʘ (ʨʫʪʠʥ) (2). ʂʨʠʩʪʘʣʣʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ 

ʞʝʣʪʦʛʦ ʮʚʝʪʘ ʩʦʩʪʘʚʘ ʉ27ʅ30ʆ16; ʪ.ʧʣ. 192-194 
0
ʉ (ʚʦʜʥʳʡ ʩʧʠʨʪ).  lmax EtOH 

258, 266 ʧʣ, 362 ʥʤ; +NaOAc 270, 303, 370; +NaOAc + H3BO3 270, 303, 384; 

+AlCl 3, 273, 304, 360, 418 ʥʤ; +AlCl 3, + HCl 273, 304, 360, 403 ʥʤ; + NaOMe 

275, 419 ʥʤ. 

1
ʅ-ʗʄʈ-ʩʧʝʢʪʨ (300 ʄɻʮ, ɼʄʉʆ-d6, ŭ, ʤ.ʜ., J/ɻʮ): 12.59 (1H, c, 5-ʆʅ 

ʛʨʫʧʧʳ), 10.80 (1ʅ, ʩ, 7-ʆʅ), 9.65 (1ʅ, ʩ, 4ô-ʆʅ-ʛʨʫʧʧʘ), 9.15 (1ʅ, ʩ, 3ô-ʆʅ-

ʛʨʫʧʧʘ), 7.52 (1ʅ, ʜʜ, 2,5 ʠ 9 ɻʮ, ʅ-6ô),7.50 (1ʅ, ʜ 9 ɻʮ, ʅ-2ô), 6.82 (ʜ, 9 ɻʮ, ʅ-

5ô), 6.38 (ʜ, 2.5 ɻʮ, ʅ-8), 6,18 (ʜ, 2.5 ɻʮ, ʅ-6), 5,35 (1H, ʜ, 7 ɻʮ, ʅ-1ôô 

ʛʣʶʢʦʟʳ), 4,35 (1H, ʜ, ʫʰ. ʩ, ʅ-1ôôô ʨʘʤʥʦʟʳ), 5.2-3.0 (10H, ʤ, 6ʅ ʛʣʶʢʦʟʳ + 

4ʅ ʨʘʤʥʦʟʳ), 0.98 (1H, ʜ, 6 ɻʮ, 3ʅ, ʉʅ3 ʨʘʤʥʦʟʳ). 

13
ʉ-ʗʄʈ ʩʧʝʢʪʨ (126,76 ʄɻʮ, ɼʄʉʆ-d6, ŭʉ, ʤ.ʜ.): ʉ-2 (156.60), ʉ-3 

(133.30), ʉ-4 (177.36), ʉ-5 (161.21), ʉ-6 (98.67), ʉ-7 (164.06), ʉ-8 (93.58), ʉ-9 
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(156.41), ʉ-10 (103.96), ʉ-1ô (116.26), ʉ-2ô (121.18), ʉ-3ô (144.77), ʉ-4ô 

(148.40), ʉ-5ô (115.22),  ʉ-6ô (121.58),  ʉ-1ôô ʛʣʶʢʦʟʳ (100.72), ʉ-2ôô (71.25), 

ʉ-3ôô (75.90), ʉ-4ôô (70.56), ʉ-5ôô (76.45), ʉ-6ôô (66.89), ʉ-1ôôô ʨʘʤʥʦʟʳ 

(101.16), ʉ-2ôôô (70.56), ʉ-3ôôô (70.37),  ʉ-4ôôô (74.07), ʉ-5ôôô (68.23), ʉ-6ôôô 

(ʉʅ3 ʨʘʤʥʦʟʳ) (17.72). 

ʄʘʩʩ-ʩʧʝʢʪʨ (ESI-MS, 180 
ʦ
ʉ, m/z): ʄ

+ 
611 (610 + ʅ), ʄ

+ 
633 (610 + Nʘ), 

ʄ
+
 649 (610 + K). 

ʂʚʝʨʮʝʪʠʥ (3,5,7,3ô,4ô-ʧʝʥʪʘʛʠʜʨʦʢʩʠʬʣʘʚʦʥ) (3). ʂʨʠʩʪʘʣʣʠʯʝʩʢʦʝ 

ʚʝʱʝʩʪʚʦ ʷʨʢʦ ʞʝʣʪʦʛʦ ʮʚʝʪʘ ʩʦʩʪʘʚʘ ʉ15ʅ10ʆ7; ʪ.ʧʣ. 310-313 
0
ʉ (ʚʦʜʥʳʡ 

ʩʧʠʨʪ). lmax EtOH 256, 267 ʧʣ, 372 ʥʤ; +NaOAc 270, 303, 380; +NaOAc + 

H3BO3 271, 304, 385; +AlCl 3, 275, 304, 360, 435 ʥʤ; +AlCl 3, + HCl 275, 304, 

360, 415 ʥʤ; + NaOMe 275, 430 ʥʤ. 

ʌʝʨʫʣʦʚʘʷ ʢʠʩʣʦʪʘ (4). ʂʨʠʩʪʘʣʣʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʙʝʣʦʛʦ ʮʚʝʪʘ ʩʦʩʪʘʚʘ 

ʉ10ʅ10ʆ4, ʪ. ʧʣ. 168-170
ʦ
 (ʚʦʜʥʳʡ ʩʧʠʨʪ). lmax EtOH 217, 242, 290 ʧʣ, 322 ʥʤ. 

1
ʅ-ʗʄʈ-ʩʧʝʢʪʨ (300 ʄɻʮ, ɼʄʉʆ-d6, ŭ, ʤ.ʜ., J/ɻʮ): 9.18 (1ʅ, ʩ, 4-ʆʅ-ʛʨʫʧʧʘ), 

7.45 (ʜ, 16 ɻʮ, ʅ-7), 7.08 (1ʅ, ʜʜ, 2.5 ʠ 9 ɻʮ, ʅ-6), 7.03 (ʜ, 2.5 ɻʮ, ʅ-2), 6.93 (ʜ, 

9 ɻʮ, ʅ-5), 6.24 (1ʅ, ʜ, 16 ɻʮ, ʅ-8), 3.80 (3ʅ, ʩ, ʉʅ3ʆ-ʛʨʫʧʧʘ). 

ʄʘʩʩ-ʩʧʝʢʪʨ (ESI-MS, 180 
ʦ
ʉ, m/z): ʄ

+ 
195 (194 + ʅ). 

  

4.2.3. ʀʟʫʯʝʥʠʝ ʭʠʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʚʳʜʝʣʝʥʥʳʭ ʚʝʱʝʩʪʚ 

ɺ 
1
ʅ-ʗʄʈ-ʩʧʝʢʪʨʝ ʩʦʝʜʠʥʝʥʠʡ 1 ʠ 2 ʦʙʥʘʨʫʞʝʥʳ ʩʠʛʥʘʣʳ 

ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʧʨʦʪʦʥʦʚ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʟʘʤʝʱʝʥʠʷ ʤʦʣʝʢʫʣʳ ʬʣʘʚʦʥʦʠʜʘ 

ʚ ʧʦʣʦʞʝʥʠʠ  ʉ-5 ʠ ʉ-7 (ʢʦʣʴʮʦ ɸ), ʘ ʪʘʢʞʝ ʚ ʧʦʣʦʞʝʥʠʠ ʉ-3ô ʠ ʉ-4ô (ʢʦʣʴʮʦ 

ɺ). ʅʘʣʠʯʠʝ ʩʚʦʙʦʜʥʦʡ ʛʠʜʨʦʢʩʠʣʴʥʦʡ ʛʨʫʧʧʳ ʧʨʠ ʉ-5 ʚ ʩʦʝʜʠʥʝʥʠʷʭ 1 ʠ 2 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʘʥʥʳʤʠ 
1
ʅ-ʗʄʈ-ʩʧʝʢʪʨʦʚ: ʦʜʥʦʧʨʦʪʦʥʥʳʝ ʩʠʥʛʣʝʪʥʳʝ 

ʩʠʛʥʘʣʳ ʧʨʠ 12.59 ʤ.ʜ. ʩʚʦʙʦʜʥʘʷ 7-ʆʅ-ʛʨʫʧʧʘ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʝʘʢʮʠʝʡ ʩ 

ʘʮʝʪʘʪʦʤ ʥʘʪʨʠʷ (ʙʘʪʦʭʨʦʤʥʳʡ ʩʜʚʠʛ ʚ ʋʌ-ʩʧʝʢʪʨʝ ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʡ ʧʦʣʦʩʳ 

ʙʦʣʝʝ ʯʝʤ  ʥʘ 10 ʥʤ) [154]. ʆ ʥʘʣʠʯʠʠ ʩʚʦʙʦʜʥʦʡ ʦʨʪʦ-

ʜʠʛʠʜʨʦʢʩʠʛʨʫʧʧʠʨʦʚʢʠ ʧʨʠ ʉ-3ô ʠ ʉ-4ô ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʙʘʪʦʭʨʦʤʥʳʡ ʩʜʚʠʛ 
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ʚ ʋʌ-ʩʧʝʢʪʨʝ ʜʣʠʥʥʦʚʦʣʥʦʚʦʡ ʧʦʣʦʩʳ ʥʘ 22 ʥʤ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʨʘʩʪʚʦʨʘ 

ʙʦʨʥʦʡ ʢʠʩʣʦʪʳ [154]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʠʩʣʦʪʥʦʛʦ ʛʠʜʨʦʣʠʟʘ ʩʦʝʜʠʥʝʥʠʡ 1 ʠ 2 ʦʙʨʘʟʫʝʪʩʷ 

ʘʛʣʠʢʦʥ, ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʡ ʢʘʢ ʢʚʝʨʮʝʪʠʥ (3,5,7,3ô,4ô-

ʧʝʥʪʛʠʜʨʦʢʩʠʬʣʘʚʦʥ) (3), ʢʦʪʦʨʳʡ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʠʩʭʦʜʥʳʭ ʛʣʠʢʦʟʠʜʦʚ, ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ ʨʘʩʪʚʦʨʘ ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʘ ʜʘʝʪ ʙʦʣʴʰʠʡ ʙʘʪʦʭʨʦʤʥʳʡ ʩʜʚʠʛ ʚ 

ʋʌ-ʩʧʝʢʪʨʝ ʜʣʠʥʥʦʚʦʣʥʦʚʦʡ ʧʦʣʦʩʳ ï ʩ 372 ʥʤ ʜʦ 435 ʥʤ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ,  ʩʦʝʜʠʥʝʥʠʷ 1 ʠ 2 ʛʣʠʢʦʟʠʣʠʨʦʚʘʥʳ ʧʦ 3-ʆʅ-ʛʨʫʧʧʝ. ɺ 

ʢʠʩʣʦʪʥʦʤ ʛʠʜʨʦʣʠʟʘʪʝ ʦʙʦʠʭ ʩʦʝʜʠʥʝʥʠʡ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʤʦʥʦʩʘʭʘʨʠʜʳ ï 

ʛʣʶʢʦʟʘ ʠ ʨʘʤʥʦʟʘ. ʇʨʠʥʮʠʧʠʘʣʴʥʳʤ ʨʘʟʣʠʯʠʝʤ ʩʦʝʜʠʥʝʥʠʡ 1 ʠ 2 ʷʚʣʷʝʪʩʷ 

ʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʯʪʦ ʚ ʠʭ 
13
ʉ-ʗʄʈ-ʩʧʝʢʪʨʘʭ ʠʤʝʶʪ ʤʝʩʪʦ ʨʘʟʣʠʯʥʳʝ 

ʟʥʘʯʝʥʠʷ ʭʠʤʩʜʚʠʛʦʚ ʉ-6ôô ʛʣʶʢʦʟʳ: 61,07 ʤ.ʜ. ʠ 66,89 ʤ.ʜ., ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʠʩʦʝʜʠʥʝʥʠʠ ʨʘʤʥʦʟʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢ 2ôô-ʆʅ ʛʣʶʢʦʟʳ 

ʚ ʩʦʝʜʠʥʝʥʠʠ 1 (ʙʠʦʟʘ ï ʥʝʦʛʝʩʧʝʨʠʜʦʟʘ), ʘ ʚ ʩʦʝʜʠʥʝʥʠʠ 2 ï ʢ ʉʅ2ʆʅ 

ʛʣʶʢʦʟʳ (ʙʠʦʟʘ ï ʨʫʪʠʥʦʟʘ). 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦʝʜʠʥʝʥʠʝ 1 ʠʤʝʝʪ ʩʪʨʦʝʥʠʝ  ʢʚʝʨʮʝʪʠʥ-3-ʆ-(2ǋǋ-Ŭ-L-

ʨʘʤʥʦʧʠʨʘʥʦʟʠʣ)-ɓ-D-ʛʣʶʢʦʧʠʨʘʥʦʟʠʜʘ (ʢʘʣʝʥʜʦʬʣʘʚʦʙʠʦʟʠʜ), ʘ ʩʦʝʜʠʥʝʥʠʝ 

2  - ʢʚʝʨʮʝʪʠʥ-3-ʆ-(6ǋǋ-Ŭ-L-ʨʘʤʥʦʧʠʨʘʥʦʟʠʣ)-ɓ-D-ʛʣʶʢʦʧʠʨʘʥʦʟʠʜʘ (ʨʫʪʠʥ). 

 

ʈʠʩʫʥʦʢ 35 - ʄʘʩʩ ʩʧʝʢʪʨ ʢʘʣʝʥʜʦʬʣʘʚʦʙʠʦʟʠʜʘ  
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ʈʠʩʫʥʦʢ 36 - 

13
ʉïʗʄʈ ʩʧʝʢʪʨ ʢʘʣʝʥʜʦʬʣʘʚʦʙʠʦʟʠʜʘ ʚ DMSO d6 

 

ʈʠʩʫʥʦʢ 37 - 
1
ʅïʗʄʈ ʩʧʝʢʪʨ ʢʘʣʝʜʥʦʬʣʘʚʦʙʠʦʟʠʜʘ ʚ DMSO d6 
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ʈʠʩʫʥʦʢ 38 - ʄʘʩʩ ʩʧʝʢʪʨ ʨʫʪʠʥʘ 

 

ʈʠʩʫʥʦʢ 39 - 
13
ʉïʗʄʈ ʩʧʝʢʪʨ ʨʫʪʠʥʘ ʚ DMSO d6 



113 

 

 

ʈʠʩʫʥʦʢ 40 - 
1
ʅïʗʄʈ ʩʧʝʢʪʨ ʨʫʪʠʥʘ ʚ DMSO d6 

 

ʈʠʩʫʥʦʢ 41 - 
1
ʅïʗʄʈ ʩʧʝʢʪʨ ʬʝʨʫʣʦʚʦʡ ʢʠʩʣʦʪʳ ʚ DMSO d6 

 

ʉʦʝʜʠʥʝʥʠʷ 1, 2 ʠ 4, ʩʪʨʫʢʪʫʨʘ ʢʦʪʦʨʳʭ ʧʦʜʪʚʝʨʞʜʝʥʘ ʥʘʤʠ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʋʌ-, 
1
ʅ-ʗʄʈ- 

13
ʉ-ʗʄʈ- ʠ ʤʘʩʩ-ʩʧʝʢʪʨʦʚ, ʘ 

ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʦʚ ʢʠʩʣʦʪʥʦʛʦ ʛʠʜʨʦʣʠʟʘ ʢʘʢ ʢʘʣʝʥʜʦʬʣʘʚʦʙʠʦʟʠʜ (1) [56, 

152] (ʨʠʩ. 35-37), ʨʫʪʠʥ (2) [143] (ʨʠʩ. 38-40) ʠ ʬʝʨʫʣʦʚʘʷ ʢʠʩʣʦʪʘ (4) (ʨʠʩ. 

41), ʚʧʝʨʚʳʝ ʚʳʜʝʣʝʥʳ ʠʟ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ. ʂʘʣʝʥʜʦʬʣʘʚʦʙʠʦʟʠʜ (1) 
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ʙʳʣ ʨʘʥʝʝ ʚʳʜʝʣʝʥ ʠʟ ʩʦʮʚʝʪʠʡ ʢʘʣʝʥʜʫʣʳ ʣʝʢʘʨʩʪʚʝʥʥʦʡ [56, 152]. 

ʌʝʨʫʣʦʚʘʷ ʢʠʩʣʦʪʘ (4) ʦʧʠʩʘʥʘ ʜʣʷ ʧʦʯʝʢ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ, ʣʠʩʪʴʝʚ ʠ ʢʦʨʳ 

ʪʦʧʦʣʷ ʜʨʦʞʘʱʝʛʦ [40, 77,78,79, 86, 127]. 

 

4.3. ʀʩʩʣʝʜʦʚʘʥʠʝ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʤʝʪʦʜʦʤ ɺʕɾʍ 

ɺʕɾʍ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʤʝʪʦʜʦʤ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ 

ʚʦʟʤʦʞʥʦ ʩʨʘʟʫ ʧʨʦʚʝʜʝʥʠʝ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ (ʧʦ ʚʨʝʤʝʥʠ ʫʜʝʨʞʠʚʘʥʠʷ) ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. ɺʕɾʍ 

ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʠ ʪʦʯʥʦʩʪʴʶ, ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ 

ʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ, ʟʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʩ ʦʜʥʦʡ ʧʨʦʙʦʡ 

ʥʝʩʢʦʣʴʢʦ ʠʩʧʳʪʘʥʠʡ: çʇʦʜʣʠʥʥʦʩʪʴè, çʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝè ʠ 

çʇʦʩʪʦʨʦʥʥʠʝ ʧʨʠʤʝʩʠè. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ɺʕɾʍ-ʠʩʩʣʝʜʦʚʘʥʠ ̫ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʨʫʪʠʥ ʦʪʜʝʣʝʥ ʦʪ ʦʩʪʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʜʘʥʥʳʡ ʤʝʪʦʜ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ 

ʯʝʨʥʦʛʦ ʠ ʬʠʪʦʧʨʝʧʘʨʘʪʦʚ ʥʘ ʝʛʦ ʦʩʥʦʚʝ. 

ʉʨʘʚʥʝʥʠʝ ʟʥʘʯʝʥʠʷ ʚʨʝʤʝʥ ʫʜʝʨʞʠʚʘʥʠʡ ʧʠʢʦʚ ʉʆ ʨʫʪʠʥʘ (ʨʠʩ. 42) ʠ 

ʚʝʱʝʩʪʚʘ ʥʘ ʭʨʦʤʘʪʦʛʨʘʤʤʝ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ (ʨʠʩ. 43) 

ʧʦʟʚʦʣʠʣʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʠʤʝʥʥʦ ʨʫʪʠʥ ʷʚʣʷʝʪʩʷ ʜʦʤʠʥʠʨʫʶʱʠʤ ʠ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʣʠʩʪʴʝʚ ʪʦʧʦʷ 

ʯʝʨʥʦʛʦ. ɼʣʷ ʧʠʢʘ ʨʫʪʠʥʘ ʚʨʝʤʷ ʧʨʠ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʦʩʪʘʚʠʣʦ 4,357 ʤʠʥ 

ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ - 4,434 ʤʠʥ. ʧʨʠ ʵʪʦʤ, ʥʘ 

ʭʨʦʤʘʪʦʛʨʘʤʤʝ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʠʢʘ ʨʫʪʠʥʘ ʧʨʠ 

ʜʦʙʘʚʣʝʥʠʠ ʨʘʩʪʚʦʨʘ ʨʫʪʠʥʘ ʚ ʠʟʚʣʝʯʝʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʘʢʦʚʦʡ ʨʫʪʠʥʘ ʚ 

ʠʩʭʦʜʥʦʤ ʠʩʧʳʪʫʝʤʦʤ ʨʘʩʪʚʦʨʝ (ʨʠʩ. 44). 
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ʈʠʩʫʥʦʢ 42 - ɺʕɾʍ-ʭʨʦʤʘʪʦʛʨʘʤʤʘ ʨʫʪʠʥʘ 

 

ʈʠʩʫʥʦʢ 43 - ɺʕɾʍ-ʭʨʦʤʘʪʦʛʨʘʤʤʘ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ 

ʯʝʨʥʦʛʦ.  

ʆʙʦʟʥʘʯʝʥʠʷ: 1 ï ʨʫʪʠʥ 

ʈʠʩʫʥʦʢ 44 - ɺʕɾʍ-ʭʨʦʤʘʪʦʛʨʘʤʤʘ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʩ 

ʜʦʙʘʚʢʦʡ ʨʫʪʠʥʘ.  

ʆʙʦʟʥʘʯʝʥʠʷ: 1 - ʨʫʪʠʥ 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʜʦʤʠʥʠʨʫʶʱʝʛʦ 

ʚʝʱʝʩʪʚʘ - ʨʫʪʠʥʘ ʜʣʷ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ, ʦʧʨʝʜʝʣʝʥʥʦʝ ʩ ʧʦʤʦʱʴʶ 

ʤʝʪʦʜʘ ɺʕɾʍ, ʚʘʨʴʠʨʫʝʪ ʦʪ 0,67Ñ0,02% ʜʦ 1,05Ñ0,01%. 



116 

 

4.4. ʉʨʘʚʥʠʪʝʣʴʥʦʝ ʬʠʪʦʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʯʝʢ 

ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʪʦʧʦʣʷ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʨʝʜʥʝʡ ʧʦʣʦʩʝ ʈʦʩʩʠʠ ʧʨʦʠʟʨʘʩʪʘʝʪ ʦʢʦʣʦ 20 

ʚʠʜʦʚ ʪʦʧʦʣʷ, ʠʟ ʥʠʭ ʬʘʨʤʘʢʦʧʝʡʥʳʤʠ ʷʚʣʷʶʪʩʷ ʪʦʧʦʣʴ ʯʝʨʥʳʡ, ʪʦʧʦʣʴ 

ʙʘʣʴʟʘʤʠʯʝʩʢʠʡ, ʪʦʧʦʣʴ ʣʘʚʨʦʣʠʩʪʥʳʡ, ʪʦʧʦʣʴ ʢʘʥʘʜʩʢʠʡ ʠ ʪʦʧʦʣʴ 

ʜʫʰʠʩʪʳʡ, ʦʬʠʮʠʥʘʣʴʥʳʤ ʩʳʨʴʝʤ ʷʚʣʷʶʪʩʷ ʧʦʯʢʠ. ɺ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʨʦʜ 

ʊʦʧʦʣʴ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘʨʷʜʫ ʩ ʬʘʨʤʘʢʦʧʝʡʥʳʤʠ ʪʘʢʠʤʠ ʚʠʜʘʤʠ ʢʘʢ: ʪʦʧʦʣʴ 

ʢʨʘʩʥʦʥʝʨʚʥʳʡ, ʪʦʧʦʣʴ ʙʝʣʳʡ, ʪʦʧʦʣʴ ʠʪʘʣʴʷʥʩʢʠʡ. ʅʘʤʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʬʠʪʦʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʯʝʢ ʚʠʜʦʚ 

ʨʦʜʘ ʊʦʧʦʣʴ - ʥʝʢʦʪʦʨʳʭ ʬʘʨʤʘʢʦʧʝʡʥʳʭ (ʪʦʧʦʣʴ ʯʝʨʥʳʡ, ʪʦʧʦʣʴ ʢʘʥʘʜʩʢʠʡ) 

ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ (ʪʦʧʦʣʴ ʢʨʘʩʥʦʥʝʨʚʥʳʡ, ʪʦʧʦʣʴ ʙʝʣʳʡ, ʪʦʧʦʣʴ ʠʪʘʣʴʷʥʩʢʠʡ), 

ʷʚʣʷʶʱʠʤʠʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʚ ʧʣʘʥʝ ʨʘʩʰʠʨʝʥʠʷ ʩʳʨʴʝʚʦʡ ʙʘʟʳ. 

ʊʉʍ-ʘʥʘʣʠʟ ʷʚʣʷʣʩʷ ʧʝʨʚʠʯʥʳʤ ʵʪʘʧʦʤ ʬʠʪʦʭʠʤʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠʥʪʝʨʝʩʫʶʱʠʭ ʥʘʩ ʦʙʲʝʢʪʦʚ. ɺ ʭʦʜʝ 

ʫʢʘʟʘʥʥʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʭʨʦʤʘʪʦʛʨʘʤʤ 

ʚʦʜʥʦ-ʩʧʠʨʪʦʚʳʭ ʠʟʚʣʝʯʝʥʠʡ ʧʦʯʝʢ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʧʷʪʠ ʚʠʜʦʚ ʨʦʜʘ ʊʦʧʦʣʴ: 

ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ, ʢʘʥʘʜʩʢʦʛʦ, ʙʝʣʦʛʦ, ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ ʠ ʠʪʘʣʴʷʥʩʢʦʛʦ. 

ʅʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʡ ʩʠʩʪʝʤʦʡ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʩʫʤʤʳ ʘʛʣʠʢʦʥʦʚʳʭ 

ʚʝʱʝʩʪʚ ʬʣʘʚʦʥʦʠʜʥʦʡ ʧʨʠʨʦʜʳʠ ʜʨʫʛʠʭ ʤʘʣʦʧʦʣʷʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, 

ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪʩʷ ʚ ʧʦʯʢʘʭ ʪʦʧʦʣʝʡ, ʷʚʠʣʘʩʴ ʩʠʩʪʝʤʘ - ʭʣʦʨʦʬʦʨʤ - ʵʪʘʥʦʣ 

96% ʚ ʩʦʦʪʥʦʰʝʥʠʠ 9:1 (ʨʠʩ. 45). 
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ʈʠʩʫʥʦʢ 45 - ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʩʧʠʨʪʦʚʳʭ ʠʟʚʣʝʯʝʥʠʡ ʠʟ ʧʦʯʝʢ 

ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʪʦʧʦʣʷ ʚ ʩʠʩʪʝʤʝ ʭʣʦʨʦʬʦʨʤ: ʵʪʘʥʦʣ (9:1): ɸ - ʜʥʝʚʥʦʝ 

ʦʩʚʝʱʝʥʠʝ; ɹ - ʦʙʨʘʙʦʪʢʘ ɼʉʂ; ɺ - ʋʌ - ʜʝʪʝʢʮʠʷ ʚ ʋʌ-ʩʚʝʪʝ ʧʨʠ ʜʣʠʥʝ 

ʚʦʣʥʳ 254 ʥʤ; ɻ - ʋʌ - ʜʝʪʝʢʮʠʷ ʚ ʋʌ-ʩʚʝʪʝ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 366 ʥʤ. 

ʆʙʦʟʥʘʯʝʥʠʷ: 1- ʧʦʯʢʠ ʪʦʧʦʣʷ ʢʘʥʘʜʩʢʦʛʦ (96%); 2 - ʧʦʯʢʠ ʪʦʧʦʣʷ 

ʠʪʘʣʴʷʥʩʢʦʛʦ (96%); 3 - ʧʦʯʢʠ ʪʦʧʦʣʷ ʙʝʣʦʛʦ (96%); 4 - ʧʦʯʢʠ ʪʦʧʦʣʷ 

ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ (96%); 5 - ʧʦʯʢʠ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ (96%); 6 - ʧʠʥʦʩʪʨʦʙʠʥ; 7 - 

ʢʦʬʝʡʥʘʷ ʢʠʩʣʦʪʘ; 8 - ʢʝʤʧʬʝʨʦʣ; 9 - ʢʚʝʨʮʝʪʠʥ; 10 - ʣʁ ʪʝʦʣʠʥ. 

 

ɺʦ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʘʭ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʧʨʠʩʫʪʩʪʚʠʝ 

ʧʠʥʦʩʪʨʦʙʠʥʘ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ ʦʙʨʘʟʮʦʤ ʚ ʚʠʜʝ ʧʷʪʥʘ ʩʚʝʪʣʦ-

ʛʦʣʫʙʦʛʦ ʮʚʝʪʘ ʩ Rf = 0,87 (ʉʆ ʧʠʥʦʩʪʨʦʙʠʥ) ʚ ʋʌ-ʩʚʝʪʝ ʧʨʠ ɚ=366 ʥʤ ʠ ʧʨʠ 

ʦʙʨʘʙʦʪʢʝ ɼʉʂ ʚ ʚʠʜʝ ʦʨʘʥʞʝʚʦʛʦ ʧʷʪʥʘ ʩ Rf = 0,89, ʢʨʦʤʝ ʦʙʨʘʟʮʘ ʪʦʧʦʣʷ 

ʙʝʣʦʛʦ. 
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ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʱʝʣʦʯʥʳʤ ʨʘʩʪʚʦʨʦʤ ɼʉʂ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʟʦʥʘ 

ʚʝʱʝʩʪʚ: ʚ ʚʠʜʝ ʦʨʘʥʞʝʚʦʛʦ ʧʷʪʥʘ ʩ Rf=0,82 ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ 

ʬʣʘʚʦʥʦʠʜʥʦʡ ʧʨʠʨʦʜʳ ʚ ʪ. ʯʝʨʥʦʤ, ʪ. ʢʘʥʘʜʩʢʦʤ ʠ ʪ. ʠʪʘʣʴʷʥʩʢʦʤ, ʘ ʪʘʢʞʝ 

ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʘʭ (ʢʨʦʤʝ ʪ. ʙʝʣʦʛʦ) ʧʷʪʥʘ ʞʝʣʪʦ-ʣʠʤʦʥʥʦʛʦ 

ʮʚʝʪʘ ʩ Rf = 0,71, ʷʚʣʷʶʱʝʛʦʩʷ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʬʝʥʦʣʴʥʳʤ ʩʦʝʜʠʥʝʥʠʝʤ. 

ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʭʨʦʤʘʪʦʛʨʘʤʤʳ ʨʘʩʪʚʦʨʦʤ ɼʉʂ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʧʷʪʥʦ 

ʦʨʘʥʞʝʚʦʛʦ ʮʚʝʪʘ ʩ Rf = 0,52 ʚʦ ʚʩʝʭ ʦʙʨʘʟʮʘʭ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪ. ʙʝʣʦʛʦ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʭʦʜʝ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. 

ʊʘʢ, ʚ ʠʟʚʣʝʯʝʥʠʠ ʠʟ ʧʦʯʝʢ ʪ. ʙʝʣʦʛʦ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʚʝʱʝʩʪʚʦ 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʬʝʥʦʣʴʥʦʡ ʧʨʠʨʦʜʳ ʚ ʚʠʜʝ ʷʨʢʦ-ʛʦʣʫʙʦʛʦ ʧʷʪʥʘ ʩ Rf = 

0,63 ʚ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤ ʦʩʚʝʱʝʥʠʠ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 366 ʥʤ. ʇʨʠ ʵʪʦʤ ʚ 

ʠʟʚʣʝʯʝʥʠʠ ʧʦʯʝʢ ʪ.ʙʝʣʦʛʦ ʥʝ ʚʳʷʚʣʝʥʦ ʥʘʣʠʯʠʝ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩʦ 

ʩʪʘʥʜʘʨʪʥʳʤʠ ʦʙʨʘʟʮʘʤʠ ʪʘʢʠʭ ʬʣʘʚʦʥʦʠʜʦʚ, ʢʘʢ: ʣʶʪʝʦʣʠʥʘ, ʢʝʤʧʬʝʨʦʣʘ, 

ʢʚʝʨʮʝʪʠʥʘ, ʧʠʥʦʩʪʦʨʦʙʠʥʘ ʠ ʫʦʬʝʡʥʦʡ ʢʠʩʣʦʪʳ. ɼʣʷ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʧʦʯʝʢ 

ʪʦʧʦʣʷ ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ ʭʘʨʘʢʪʝʨʥʳʤ ʷʚʠʣʦʩʴ ʟʦʥʘ ʧʷʪʝʥ ʩ Rf = 0,46 ʠ Rf = 

0,33, ʦʙʣʘʜʘʶʱʠʝ ʛʦʣʫʙʳʤ ʩʚʝʯʝʥʠʝʤ ʧʨʠ ʋʌ-ʩʚʝʪʝ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 366 ʥʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʚʣʝʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʉʆ ʧʠʥʦʩʪʨʦʙʠʥʘ ʚʦ ʚʩʝʭ 

ʠʟʫʯʘʝʤʳʭ ʦʙʨʘʟʮʘʭ ʧʦʯʝʢ ʪʦʧʦʣʷ: ʪ. ʯʝʨʥʦʛʦ, ʪ. ʠʪʘʣʴʷʥʦʩʢʦ, ʪ. 

ʜʝʣʴʪʦʚʠʜʥʦʛʦ ʠ ʪ. ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ. ɼʣʷ ʠʟʚʣʝʯʝʥʠʡ ʠʟ ʧʦʯʝʢ ʪ. ʙʝʣʦʛʦ 

ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʜʨʫʛʦʛʦ ʬʝʥʦʣʴʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ, ʢʦʪʦʨʦʝ ʥʝ 

ʦʙʥʘʨʫʞʠʣʦʩʴ ʚʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʠʟʚʣʝʯʝʥʠʷʭ, ʧʨʦʷʚʣʷʝʤʦʝ ʚ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤ ʦʩʚʝʱʝʥʠʠ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 254 ʥʤ ʚ ʚʠʜʝ ʧʷʪʥʘ ʩ 

ʛʦʣʫʙʳʤ ʩʚʝʯʝʥʠʝʤ. ɺʦ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʠʟʚʣʝʯʝʥʠʷʭ ʧʦʯʝʢ ʪʦʧʦʣʷ 

ʦʙʥʘʨʫʞʝʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʚʝʱʝʩʪʚ ʬʝʥʦʣʴʥʦʡ ʧʨʠʨʦʜʳ. 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʬʠʪʦʭʠʤʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʠʟʚʣʝʯʝʥʠʡ ʧʦʯʝʢ 

ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʪʦʧʦʣʷ ʷʚʣʷʣʦʩʴ ʧʨʦʚʝʜʝʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʤʝʪʦʜʦʤ ʋʌ-ʩʧʝʢʪʨʦʩʦʢʦʧʠʠ. ʇʦʣʫʯʝʥʥʳʝ ʋʌ-ʩʧʝʢʪʨʳ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʳʭ 

ʠʟʚʣʝʯʝʥʠʡ ʠʟ ʧʦʯʝʢ ʪʦʧʦʣʷ ʠʤʝʶʪ ʤʘʢʩʠʤʫʤ ʧʦʛʣʦʱʝʥʠʷ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 

290Ñ2 ʥʤ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʋʌ-ʩʧʝʢʪʨʦʚ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʳʭ ʠʟʚʣʝʯʝʥʠʡ ʧʦʯʝʢ 
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ʚʠʜʦʚ ʪʦʧʦʣʷ ʠ ʨʘʩʪʚʦʨʘ ʉʆ ʧʠʥʦʩʪʨʦʙʠʥʘ ʦʙʥʘʨʫʞʝʥʦ ʠʭ ʩʭʦʜʩʪʚʦ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ,  ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʚʢʣʘʜ ʚ ʢʨʠʚʫʶ ʧʦʛʣʦʱʝʥʠʷ ʋʌ-

ʩʧʝʢʪʨʦʚ ʠʟʚʣʝʯʝʥʠʡ ʧʦʯʝʢ ʪʦʧʦʣʷ ʚʥʦʩʷʪ ʚʝʱʝʩʪʚʘ ʬʣʘʚʦʥʦʠʜʥʦʡ ʧʨʠʨʦʜʳ 

(ʨʠʩ. 46-51). 

 

ʈʠʩʫʥʦʢ 46 - ʕʣʝʢʪʨʦʥʥʳʝ ʩʧʝʢʪʨʳ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʧʦʯʝʢ ʪʦʧʦʣʷ 

ʯʝʨʥʦʛʦ: 1 - ʠʩʭʦʜʥʦʝ ʠʟʚʣʝʯʝʥʠʝ; 2 - ʠʟʚʣʝʯʝʥʠʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʨʘʩʪʚʦʨʘ 

AlCl 3. 

  

ʈʠʩʫʥʦʢ 47 - ʕʣʝʢʪʨʦʥʥʳʝ ʩʧʝʢʪʨʳ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʧʦʯʝʢ ʪʦʧʦʣʷ 

ʢʘʥʘʜʩʢʦʛʦ:1 - ʠʩʭʦʜʥʦʝ ʠʟʚʣʝʯʝʥʠʝ; 2 - ʠʟʚʣʝʯʝʥʠʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʨʘʩʪʚʦʨʘ 

AlCl 3. 
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ʈʠʩʫʥʦʢ 48 - ʕʣʝʢʪʨʦʥʥʳʝ ʩʧʝʢʪʨʳ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʧʦʯʝʢ ʪʦʧʦʣʷ ʙʝʣʦʛʦ: 

1 - ʠʩʭʦʜʥʦʝ ʠʟʚʣʝʯʝʥʠʝ; 2 - ʠʟʚʣʝʯʝʥʠʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʨʘʩʪʚʦʨʘ AlCl 3. 

 

ʈʠʩʫʥʦʢ 49 - ʕʣʝʢʪʨʦʥʥʳʝ ʩʧʝʢʪʨʳ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʧʦʯʝʢ ʪʦʧʦʣʷ 

ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ: 1 - ʠʩʭʦʜʥʦʝ ʠʟʚʣʝʯʝʥʠʝ; 2 - ʠʟʚʣʝʯʝʥʠʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʨʘʩʪʚʦʨʘ AlCl 3. 

  

ʈʠʩʫʥʦʢ 50 - ʕʣʝʢʪʨʦʥʥʳʝ ʩʧʝʢʪʨʳ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʧʦʯʝʢ ʪʦʧʦʣʷ 

ʠʪʘʣʴʷʥʩʢʦʛʦ: 1 - ʠʩʭʦʜʥʦʝ ʠʟʚʣʝʯʝʥʠʝ; 2 - ʠʟʚʣʝʯʝʥʠʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʨʘʩʪʚʦʨʘ AlCl 3. 
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ʈʠʩʫʥʦʢ 51 - ʕʣʝʢʪʨʦʥʥʳʝ ʩʧʝʢʪʨʳ ʠʩʭʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʧʠʥʦʩʪʨʦʙʠʥʘ:  

1 - ʠʩʭʦʜʥʦʝ ʠʟʚʣʝʯʝʥʠʝ; 2 - ʠʟʚʣʝʯʝʥʠʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʨʘʩʪʚʦʨʘ AlCl 3. 

 

4.5. ʉʨʘʚʥʠʪʝʣʴʥʦʝ ʬʠʪʦʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʙʝʛʦʚ ʠ ʢʦʨʳ 

ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʠ ʪʦʧʦʣʷ ʙʝʣʦʛʦ 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʤʳʤʠ ʚ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʪʦʧʦʣʴ 

ʯʝʨʥʳʡ (ʦʩʦʢʦʨʴ) ʠ ʪʦʧʦʣʴ ʙʝʣʳʡ. ɺ ʨʘʤʢʘʭ ʧʨʦʚʦʜʠʤʦʛʦ ʩʢʨʠʥʠʥʛʦʚʦʛʦ 

ʧʦʠʩʢʘ ʥʦʚʳʭ ʨʘʩʪʝʥʠʡ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ɹɸʉ ʥʘʤʠ 

ʩʨʘʚʥʠʚʘʣʠʩʴ ʧʦʙʝʛʠ ʠ ʢʦʨʳ ʪʦʧʦʣʷ ʙʝʣʦʛʦ ʠ ʯʝʨʥʦʛʦ. 

ɺ ʭʦʜʝ ʊʉʍ-ʘʥʘʣʠʟʘ ʥʘʤʠ ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʭ 

ʧʣʘʩʪʠʥʦʢ ʠʟʚʣʝʯʝʥʠʡ ʠʟ ʧʦʙʝʛʦʚ ʠ ʢʦʨʳ ʜʚʫʭ ʚʠʜʦʚ ʪʦʧʦʣʷ (ʯʝʨʥʦʛʦ ʠ 

ʙʝʣʦʛʦ). ʅʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʡ ʩʠʩʪʝʤʦʡ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʩʫʤʤʳ ʬʝʥʦʣʦʚ ʚ 

ʧʦʙʝʛʘʭ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʦʢʘʟʘʣʘʩʴ ʩʠʩʪʝʤʘ ʭʣʦʨʦʬʦʨʤ: ʵʪʘʥʦʣ: ʚʦʜʘ (26:16:3) 

(ʨʠʩ. 52). 

ʉʨʘʚʥʝʥʠʝ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʬʠʣʝʡ ʠʟʚʣʝʯʝʥʠʡ ʠʟ ʧʦʙʝʛʦʚ 

ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʨʘʟʣʠʯʥʦʡ ʪʦʣʱʠʥʳ ʧʦʢʘʟʘʣʠ ʥʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʦʪʣʠʯʠʝ 

ʧʨʦʬʠʣʝʡ ʢʨʫʧʥʳʭ (8 ʩʤ ʚ ʜʠʘʤʝʪʨʝ) ʚʝʪʦʢ ʦʪ ʧʨʦʬʠʣʝʡ ʪʦʥʢʠʭ (0,2 ʩʤ ʚ 

ʜʠʘʤʝʪʨʝ). ʆʩʥʦʚʥʦʡ ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʪʦʥʢʠʭ ʚʝʪʦʢ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ 

ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʚ ʩʦʩʪʘʚʝ ʠʭ ʠʟʚʣʝʯʝʥʠʡ ʬʣʘʚʦʥʦʥʦʚ ï ʧʠʥʦʩʪʨʦʙʠʥʘ ʣʝʛʢʦ 

ʜʠʘʛʥʦʩʪʠʨʫʝʤʦʛʦ ʥʘ ʭʨʦʤʘʪʦʛʨʘʤʤʘʭ ʚ ʚʠʜʝ ʧʷʪʥʘ ʩ Rf=0,93 ʷʨʢʦ ʛʦʣʫʙʦʡ 
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ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʚ ʋʌ-ʩʚʝʪʝ ʩ ɚ=366 ʥʤ ʠ ʦʨʘʥʞʝʚʦʡ ʦʢʨʘʩʢʝ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʝ 

ʨʝʘʢʪʠʚʦʤ ɼʉʂ (ʨʠʩ. 52). 

ʉʨʘʚʥʝʥʠʝ ʩ ʉʆ ʨʫʪʠʥʘ ʥʝ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʧʨʠʩʫʪʩʪʚʠʝ, ʫʢʘʟʘʥʥʦʛʦ 

ʬʣʘʚʦʥʦʠʜʘ ʚ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʦʙʲʝʢʪʘʭ ʢʨʦʤʝ ʩʘʤʳʭ ʪʦʥʢʠʭ (ʤʦʣʦʜʳʭ) 

ʧʦʙʝʛʦʚ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʨʫʪʠʥʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʣʷʨʥʫʶ (ʛʣʠʢʦʟʠʜʥʫʶ), 

ʢʠʩʣʫʶ ʩʠʩʪʝʤʫ - ʥ-ʙʫʪʘʥʦʣ: ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ: ʚʦʜʘ (4:1:2) ʥʘʠʙʦʣʝʝ 

ʩʝʣʝʢʪʠʚʥʫʶ ʢ ʠʩʢʦʤʦʤʫ ʩʦʝʜʠʥʝʥʠʶ.  

  

  

ʈʠʩʫʥʦʢ 52 - ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʩʧʠʨʪʦʚʳʭ ʠʟʚʣʝʯʝʥʠʡ ʠʟ ʧʦʙʝʛʦʚ ʠ ʢʦʨʳ 

ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʚ ʩʠʩʪʝʤʝ ʭʣʦʨʦʬʦʨʤ: ʵʪʘʥʦʣ: ʚʦʜʘ (26:16:3): ɸ - ʦʙʨʘʙʦʪʢʘ 

ɼʉʂ; ɹ - ʋʌ - ʜʝʪʝʢʮʠʷ ʚ ʋʌ-ʩʚʝʪʝ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 254 ʥʤ; ɺ - ʋʌ - 

ʜʝʪʝʢʮʠʷ ʚ ʋʌ-ʩʚʝʪʝ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 366 ʥʤ; ɻ - ʆʙʨʘʙʦʪʢʘ ʌʄʂ. 

ʆʙʦʟʥʘʯʝʥʠʷ: 1- ʧʠʥʦʩʪʨʦʙʠʥ; 2 - ʨʫʪʠʥ; 3 - ʚʝʪʢʠ 1 ʧʦʨʷʜʢʘ (70%); 4 - 

ʚʝʪʢʠ 1 ʧʦʨʷʜʢʘ (96%); 5 - ʚʝʪʢʠ 2 ʧʦʨʷʜʢʘ (70%); 6 - ʚʝʪʢʠ 2 ʧʦʨʷʜʢʘ 

(96%); 7 - ʚʝʪʢʠ 3 ʧʦʨʷʜʢʘ (70%); 8 - ʚʝʪʢʠ 3 ʧʦʨʷʜʢʘ (96%); 9 - ʚʝʪʢʠ 4 

ʧʦʨʷʜʢʘ (70%); 10 - ʚʝʪʢʠ 4 ʧʦʨʷʜʢʘ (96%); 11 -  ʢʦʨʘ (70%); 12 - ʢʦʨʘ (96%). 

 

ɹ 

ɺ ɻ 

ɸ ɹ 

ɻ 
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ʇʨʠ ʵʪʦʤ ʚʝʱʝʩʪʚʦ ʩʭʦʜʥʦʝ ʩ ʨʫʪʠʥʦʤ ʜʝʪʝʢʪʠʨʦʚʘʣʦʩʴ ʥʘʤʠ ʚ ʚʠʜʝ 

ʧʷʪʥʘ ʩ Rf=0,47, ʧʨʦʷʚʣʷʶʱʝʛʦʩʷ ʞʝʣʪʳʤ ʮʚʝʪʦʤ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʨʝʘʢʪʠʚʦʤ 

ɼʉʂ ʠ ʬʣʫʦʨʝʩʮʠʨʫʶʱʠʤ ʚ ʋʌ-ʩʚʝʪʝ ʧʨʠ ɚ=254ʥʤ, ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʨʫʪʠʥʘ 

ʬʠʦʣʝʪʦʚʳʤ ʮʚʝʪʦʤ (ʨʠʩ. 53). ɺ ʮʝʣʦʤ ʧʨʦʬʠʣʠ ʩʨʘʚʥʠʚʘʝʤʳʭ ʦʙʨʘʟʮʦʚ 

ʧʦʙʝʛʦʚ ʠ ʢʦʨʳ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʩʭʦʜʩʪʚʘ ʟʘ ʩʯʝʪ ʨʷʜʘ ʚʝʱʝʩʪʚ 

ʬʝʥʦʣʴʥʦʡ ʧʨʠʨʦʜʳ (ʚʝʨʦʷʪʥʦ ʬʣʘʚʦʥʦʠʜʦʚ) ʩ ʬʘʢʪʦʨʘʤʠ ʧʦʜʚʠʞʥʦʩʪʠ 

Rf=0,89 (ʨʠʩ. 52). ʍʨʦʤʘʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʚ ʙʫʪʘʥʦʣʴʥʦʡ ʩʠʩʪʝʤʝ ʪʘʢʞʝ 

ʚʳʷʚʠʣʦ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʩʭʦʜʩʪʚʘ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʬʠʣʝʡ 

ʠʟʫʯʘʝʤʳʭ ʦʙʨʘʟʮʦʚ. 

ɼʣʷ ʙʦʣʝʝ ʩʝʣʝʢʪʠʚʥʦʛʦ ʭʨʦʤʘʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʘʛʣʠʢʦʥʦʚʳʭ ʬʝʥʦʣʦʚ, 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʣʠʧʦʬʠʣʴʥʳʝ ʩʠʩʪʝʤʳ. ʅʘʠʣʫʯʰʝʝ 

ʨʘʟʜʝʣʝʥʠʝ ʧʦʢʘʟʘʣʘ ʩʠʩʪʝʤʘ ʭʣʦʨʦʬʦʨʤ:ʵʪʘʥʦʣ (16:1).  

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʵʢʩʪʨʘʛʝʥʪ ʜʣʷ ʘʛʣʠʢʦʥʦʚʳʭ ʬʝʥʦʣʴʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʦʢʘʟʘʣʩʷ ʩʧʠʨʪ ʵʪʠʣʦʚʳʡ 96%. ʍʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʝ ʧʨʦʬʠʣʠ, 

ʩʨʘʚʥʠʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʪʘʢʞʝ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʩʭʦʜʩʪʚʘ, ʦʜʥʘʢʦ, 

ʩʘʤʳʝ ʪʦʥʢʠʝ (ʤʦʣʦʜʳʝ) ʧʦʙʝʛʠ ʧʦ ʥʘʣʠʯʠʶ ʧʷʪʝʥ ʚʝʱʝʩʪʚ ʥʝʩʢʦʣʴʢʦ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʜʨʫʛʠʭ. ɺ ʯʘʩʪʥʦʩʪʠ ʦʙʨʘʙʦʪʢʘ ɼʉʂ ʚʳʷʚʠʣʘ ʜʚʘ ʘʛʣʠʢʦʥʦʚʳʭ 

ʚʝʱʝʩʪʚʘ, ʚʝʨʦʷʪʥʦ ʬʣʘʚʦʥʦʠʜʥʦʡ ʧʨʠʨʦʜʳ ʚ ʚʠʜʝ ʧʷʪʝʥ ʩ Rf=0,56 ʠ Rf=0,48 

ʦʪʩʫʪʩʪʚʫʶʱʠʭ ʚ ʜʨʫʛʠʭ ʩʨʘʚʥʠʚʘʝʤʳʭ ʦʙʨʘʟʮʘʭ (ʨʠʩ. 54). 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ ʦʙʨʘʟʮʦʤ 

ʧʠʥʦʩʪʨʦʙʠʥʘ ʦʙʥʘʨʫʞʝʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʩʪʘʥʜʘʨʪʘ ʚʦ ʚʩʝʭ ʠʟʚʣʝʯʝʥʠʷʭ, 

ʧʨʠʯʝʤ, ʥʘʠʙʦʣʴʰʝʝ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʦʪʤʝʯʝʥʦ ʚ ʤʦʣʦʜʳʭ (ʪʦʥʢʠʭ) ʚʝʪʢʘʭ 

(ʨʠʩ. 54). ɼʨʫʛʠʤ ʚʝʱʝʩʪʚʦʤ, ʦʙʲʝʜʠʥʷʶʱʠʤ ʩʨʘʚʥʠʚʘʝʤʳʝ ʦʙʲʝʢʪʳ, 

ʷʚʣʷʝʪʩʷ ʬʝʥʦʣʴʥʦʝ ʩʦʝʜʠʥʝʥʠʝ (ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʬʣʘʚʦʥʦʠʜ) 

ʜʝʪʝʢʪʠʨʫʝʤʦʝ ʚ ʚʠʜʝ ʧʷʪʥʘ ʩ Rf=0,48, ʦʢʨʘʰʠʚʘʶʱʝʛʦʩʷ ʚ ʣʠʤʦʥʥʦ-ʞʝʣʪʳʡ 

ʮʚʝʪ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ɼʉʂ ʠ ʬʣʫʦʨʝʩʮʠʨʫʶʱʝʛʦ ʬʠʦʣʝʪʦʚʳʤ ʮʚʝʪʦʤ ʚ ʋʌ-

ʩʚʝʪʝ ʧʨʠ ɚ=254 ʥʤ (ʨʠʩ. 54). 
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ʈʠʩʫʥʦʢ 53 - ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʘʥʘʣʠʟʘ ʩʧʠʨʪʦʚʳʭ ʠʟʚʣʝʯʝʥʠʡ ʠʟ ʩʳʨʴʷ 

ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʚ ʩʠʩʪʝʤʝ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʥ-ʙʫʪʘʥʦʣ: ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ: ʚʦʜʘ 

(4:1:2): ɸ - ʦʙʨʘʙʦʪʢʘ ɼʉʂ; ɹ - ʋʌ - ʜʝʪʝʢʮʠʷ ʚ ʋʌ-ʩʚʝʪʝ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 

254 ʥʤ; ɺ - ʋʌ - ʜʝʪʝʢʮʠʷ ʚ ʋʌ-ʩʚʝʪʝ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 366 ʥʤ; ɻ - ʦʙʨʘʙʦʪʢʘ 

ʌʄʂ. 

ʆʙʦʟʥʘʯʝʥʠʷ: 1- ʧʠʥʦʩʪʨʦʙʠʥ; 2 - ʨʫʪʠʥ; 3 - ʚʝʪʢʠ 1 ʧʦʨʷʜʢʘ (70%); 4 - 

ʚʝʪʢʠ 1 ʧʦʨʷʜʢʘ (96%); 5 - ʚʝʪʢʠ 2 ʧʦʨʷʜʢʘ (70%); 6 - ʚʝʪʢʠ 2 ʧʦʨʷʜʢʘ 

(96%); 7 - ʚʝʪʢʠ 3 ʧʦʨʷʜʢʘ (70%); 8 - ʚʝʪʢʠ 3 ʧʦʨʷʜʢʘ (96%); 9 - ʚʝʪʢʠ 4 

ʧʦʨʷʜʢʘ (70%); 10 - ʚʝʪʢʠ 4 ʧʦʨʷʜʢʘ (96%); 11 -  ʢʦʨʘ (70%); 12 - ʢʦʨʘ (96%). 
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ʈʠʩʫʥʦʢ 54 - ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʘʥʘʣʠʟʘ ʩʧʠʨʪʦʚʳʭ ʠʟʚʣʝʯʝʥʠʡ ʠʟ ʩʳʨʴʷ 

ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʚ ʩʠʩʪʝʤʝ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʭʣʦʨʦʬʦʨʤ: ʵʪʘʥʦʣ (16:1): ɸ - 

ʜʥʝʚʥʦʝ ʦʩʚʝʱʝʥʠʝ; ɹ - ʦʙʨʘʙʦʪʢʘ ɼʉʂ; ɺ - ʋʌ - ʜʝʪʝʢʮʠʷ ʚ ʋʌ-ʩʚʝʪʝ ʧʨʠ 

ʜʣʠʥʝ ʚʦʣʥʳ 254 ʥʤ; ɻ - ʋʌ - ʜʝʪʝʢʮʠʷ ʚ ʋʌ-ʩʚʝʪʝ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 366 ʥʤ. 

ʆʙʦʟʥʘʯʝʥʠʷ: 1- ʧʠʥʦʩʪʨʦʙʠʥ; 2 - ʨʫʪʠʥ; 3 - ʚʝʪʢʠ 1 ʧʦʨʷʜʢʘ (70%); 4 - 

ʚʝʪʢʠ 1 ʧʦʨʷʜʢʘ (96%); 5 - ʚʝʪʢʠ 2 ʧʦʨʷʜʢʘ (70%); 6 - ʚʝʪʢʠ 2 ʧʦʨʷʜʢʘ 

(96%); 7 - ʚʝʪʢʠ 3 ʧʦʨʷʜʢʘ (70%); 8 - ʚʝʪʢʠ 3 ʧʦʨʷʜʢʘ (96%); 9 - ʚʝʪʢʠ 4 

ʧʦʨʷʜʢʘ (70%); 10 - ʚʝʪʢʠ 4 ʧʦʨʷʜʢʘ (96%); 11 -  ʢʦʨʘ (70%); 12 - ʢʦʨʘ (96%). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ 

ʦʙʥʘʨʫʞʝʥʳ  ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʚʳʷʚʣʝʥʥʳʝ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʤ 

ʤʝʪʦʜʦʤ. ɺ ʯʘʩʪʥʦʩʪʠ, ʤʝʪʦʜʦʤ ʊʉʍ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʉʆ ʧʠʥʦʩʪʨʦʙʠʥʘ, 

ʉʆ ʨʫʪʠʥʘ ʠ ʉʆ ʢʚʝʨʮʝʪʠʥʘ ʜʘʥʥʳʝ ʬʣʘʚʦʥʦʠʜʳ ʚ ʠʟʚʣʝʯʝʥʠʷʭ ʠʟ ʦʙʨʘʟʮʦʚ 

ʩʳʨʴʷ ʪʦʧʦʣʷ ʙʝʣʦʛʦ ʥʝ ʦʙʥʘʨʫʞʝʥʳ. ɼʝʪʝʢʪʠʨʦʚʘʥʠʝ ʚʝʱʝʩʪʚ ʧʨʠ 

ʧʨʦʩʤʘʪʨʠʚʘʥʠʠ ʋʌ-ʩʚʝʪʝ ʩ ɚ=366 ʥʤ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʳʝ 

ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʧʦʙʝʛʦʚ ʠ ʢʦʨʳ ʪʦʧʦʣʷ ʙʝʣʦʛʦ ʩʦʜʝʨʞʘʪ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩʦ ʩʚʝʪʣʦ-ʛʦʣʫʙʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʝʡ, 

ʦʪʩʫʪʩʪʚʫʶʱʠʭ ʚ ʩʨʘʚʥʠʚʘʝʤʳʭ ʠʟʚʣʝʯʝʥʠʷʭ ʠʟ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ. ʍʘʨʘʢʪʝʨ 
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ʬʣʫʦʨʝʩʮʝʥʮʠʠ, ʘ ʪʘʢʞʝ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʨʝʘʢʮʠʷ ʥʘ ɼʉʂ ʧʦʟʚʦʣʷʝʪ ʥʘʤ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʦ ʪʦʤ, ʯʪʦ ʦʙʥʘʨʫʞʝʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ 

ʷʚʣʷʶʪʩʷ ʧʨʦʩʪʳʤʠ ʬʝʥʦʣʘʤʠ. ʇʨʦʷʚʣʝʥʠʝ ʨʝʘʢʪʠʚʦʤ ʌʄʂ ʧʦʟʚʦʣʠʣʦ 

ʚʳʷʚʠʪʴ ʨʷʜ ʚʝʱʝʩʪʚ ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚʦ ʚʩʝʭ ʩʨʘʚʥʠʚʘʝʤʳʭ ʦʙʨʘʟʮʘʭ. 

ʇʨʠʯʝʤ, ʥʘʠʙʦʣʴʰʝʝ ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʦʪʤʝʯʝʥʦ ʚ ʠʟʚʣʝʯʝʥʠʷʭ ʥʘ 70 ʠ 96% 

ʩʧʠʨʪʝ ʠʟ ʢʦʨʳ ʪʦʧʦʣʷ ʙʝʣʦʛʦ. ʋʢʘʟʘʥʥʦʝ ʚʝʱʝʩʪʚʦ ʜʝʪʝʢʪʠʨʫʝʪʩʷ ʚ ʚʠʜʝ 

ʩʠʥʠʭ ʧʷʪʝʥ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʌʄʂ ʩ Rf=0,76 (ʨʠʩ. 55). 

  

  
ʈʠʩʫʥʦʢ 55 - ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʘʥʘʣʠʟʘ ʩʧʠʨʪʦʚʳʭ ʠʟʚʣʝʯʝʥʠʡ ʠʟ ʩʳʨʴʷ 

ʪʦʧʦʣʷ ʙʝʣʦʛʦ ʠ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʚ ʩʠʩʪʝʤʝ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʭʣʦʨʦʬʦʨʤ: ʵʪʘʥʦʣ: 

ʚʦʜʘ (26:16:3): ɸ - ʦʙʨʘʙʦʪʢʘ ɼʉʂ; ɹ - ʦʙʨʘʙʦʪʢʘ ʌʄʂ; ɺ - ʋʌ - ʜʝʪʝʢʮʠʷ ʚ 

ʋʌ-ʩʚʝʪʝ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 254 ʥʤ; ɻ - ʋʌ - ʜʝʪʝʢʮʠʷ ʚ ʋʌ-ʩʚʝʪʝ ʧʨʠ ʜʣʠʥʝ 

ʚʦʣʥʳ 366 ʥʤ. 

ʆʙʦʟʥʘʯʝʥʠʷ: 1 - ʧʠʥʦʩʪʨʦʙʠʥ; 2 - ʨʫʪʠʥ; 3 - ʢʚʝʨʮʝʪʠʥ; 4 - ʚʝʪʢʠ 

ʪʦʧʦʣʷ ʙʝʣʦʛʦ 1 ʧʦʨʷʜʢʘ (70%); 5 - ʚʝʪʢʠ ʪʦʧʦʣʷ ʙʝʣʦʛʦ 1 ʧʦʨʷʜʢʘ (96%); 6 - 

ʢʦʨʘ ʪʦʧʦʣʷ ʙʝʣʦʛʦ (70%); 7 - ʢʦʨʘ ʪʦʧʦʣʷ ʙʝʣʦʛʦ (96%); 8 - ʚʝʪʢʠ ʪʦʧʦʣʷ 

ʯʝʨʥʦʛʦ 1 ʧʦʨʷʜʢʘ (70%); 9 - ʚʝʪʢʠ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ 1 ʧʦʨʷʜʢʘ (96%); 10 - 

ʢʦʨʘ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ (70%); 11 - ʢʦʨʘ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ (96%). 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʳʭ ʠʟʚʣʝʯʝʥʠʡ ʠʟ ʢʦʨʳ ʠ ʧʦʙʝʛʦʚ ʜʚʫʭ ʚʠʜʦʚ 

ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʠ ʪʦʧʦʣʷ ʙʝʣʦʛʦ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚʦ ʚʩʝʭ ʩʨʘʚʥʠʚʘʝʤʳʭ ʦʙʨʘʟʮʘʭ. 

ʉʨʘʚʥʝʥʠʝ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ ʬʣʘʚʦʥʦʠʜʘʤʠ (ʧʠʥʦʩʪʨʦʙʠʥ, ʨʫʪʠʥ, 

ʢʚʝʨʮʝʪʠʥ) ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʧʨʠʩʫʪʩʪʚʠʝ ʧʠʥʦʩʪʨʦʙʠʥʘ ʚ ʪʦʥʢʠʭ 

(ʤʦʣʦʜʳʭ) ʧʦʙʝʛʘʭ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ. ɺʦʜʥʦ-ʩʧʠʨʪʦʚʳʝ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʦʙʨʘʟʮʦʚ 

ʪʦʧʦʣʷ ʙʝʣʦʛʦ ʩʦʜʝʨʞʘʪ ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʩʪʳʝ ʬʝʥʦʣʳ, ʜʝʪʝʢʪʠʨʫʝʤʳʝ ʚ ʋʌ-

ʩʚʝʪʝ 254 ʥʤ ʚ ʚʠʜʝ ʛʦʣʫʙʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ. 

 

ɺʓɺʆɼʓ ʂ ɻʃɸɺɽ 4 

1. ʇʨʦʚʝʜʝʥʥʦʝ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʣʠʩʪʴʝʚ ʨʦʜʘ ʊʦʧʦʣʴ 

ʤʝʪʦʜʦʤ ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʥʘʣʠʯʠʝ 

ʬʣʘʚʦʥʦʠʜʦʚ, ʘ ʠʤʝʥʥʦ: ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʘʭ ʨʫʪʠʥʘ, ʚ ʠʟʚʣʝʯʝʥʠʷʭ 

ʪ. ʙʘʣʴʟʘʤʠʯʝʩʢʦʛʦ ʠ ʪ. ʣʘʚʨʦʣʠʩʪʥʦʛʦ - ʧʠʥʦʩʪʨʦʙʠʥʘ. 

2. ɺʦ ʚʩʝʭ ʵʣʝʢʪʨʦʥʥʳʭ ʩʧʝʢʪʨʘʭ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʣʠʩʪʴʝʚ 

ʪʦʧʦʣʷ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ  ʩʧʠʨʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ AlCl 3 ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ 

ʙʘʪʦʭʨʦʤʥʳʡ ʩʜʚʠʛ ʜʣʠʥʥʦʚʦʣʥʦʚʦʡ ʧʦʣʦʩʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʢʣʘʜʝ 

ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʢʨʠʚʫʶ ʧʦʛʣʦʱʝʥʠʷ ʋʌ-ʩʧʝʢʪʨʦʚ. ɺ ʫʩʣʦʚʠʷʭ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʤʘʢʩʠʤʫʤ ʧʦʛʣʦʱʝʥʠʷ 

ʚ ʦʙʣʘʩʪʠ 406 - 412 ʥʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 

ʢʘʯʝʩʪʚʝ ʉʆ ʨʫʪʠʥʘ, ʠʤʝʶʱʝʛʦ ʤʘʢʩʠʤʫʤ ʧʦʛʣʦʱʝʥʠʷ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 

414Ñ2 ʥʤ.  

3. ʆʧʨʝʜʝʣʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʨʠʚʦʡ ʧʦʛʣʦʱʝʥʠʷ ʚʦʜʥʦ-

ʩʧʠʨʪʦʚʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ: ʜʚʘ ʤʘʢʩʠʤʫʤʘ 

ʧʦʛʣʦʱʝʥʠʷ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ ʦʢʦʣʦ 270Ñ2 ʥʤ ʠ 356Ñ2 ʥʤ. 

4. ʀʟ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʚʧʝʨʚʳʝ ʚʳʜʝʣʝʥʳ ʠ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʢʘʣʝʥʜʦʬʣʘʚʦʙʠʦʟʠʜ (ʢʚʝʨʮʝʪʠʥ-3-ʆ-(2ǋǋ-Ŭ-L-

ʨʘʤʥʦʧʠʨʘʥʦʟʠʣ)-ɓ-D-ʛʣʶʢʦʧʠʨʘʥʦʟʠʜʘ), ʨʫʪʠʥ (ʢʚʝʨʮʝʪʠʥ-3-ʆ-(6ǋǋ-Ŭ-L-

ʨʘʤʥʦʧʠʨʘʥʦʟʠʣ)-ɓ-D-ʛʣʶʢʦʧʠʨʘʥʦʟʠʜʘ) ʠ ʬʝʨʫʣʦʚʘʷ ʢʠʩʣʦʪʘ. 
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ʂʘʣʝʜʦʬʣʘʚʦʙʠʦʟʠʜ ʙʳʣ ʨʘʥʝʝ ʚʳʜʝʣʝʥ ʠʟ ʩʦʮʚʝʪʠʡ ʢʘʣʝʥʜʫʣʳ 

ʣʝʢʘʨʩʪʚʝʥʥʦʡ, ʘ ʬʝʨʫʣʦʚʘʷ ʢʠʩʣʦʪʘ ʦʧʠʩʘʥʘ ʜʣʷ ʧʦʯʝʢ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ, 

ʣʠʩʪʴʝʚ ʠ ʧʦʯʝʢ ʪʦʧʦʣʷ ʜʨʦʞʘʱʝʛʦ. 

5. ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʤʝʪʦʜʦʤ 

ɺʕɾʍ. ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʜʦʤʠʥʠʨʫʶʱʠʤ ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤ 

ʬʣʘʚʦʥʦʠʜʦʤ ʜʣʷ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʷʚʣʷʝʪʩʷ ʨʫʪʠʥ. ʈʘʟʨʘʙʦʪʘʥʘ 

ʤʝʪʦʜʠʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʨʫʪʠʥʘ ʚ ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ 

ʯʝʨʥʦʛʦ ʤʝʪʦʜʦʤ ɺʕɾʍ. ʉʦʜʝʨʞʘʥʠʝ ʨʫʪʠʥʘ ʚ ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ 

ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,67 % ʜʦ 1,05 %. 

6. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʬʠʪʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʯʝʢ 

ʬʘʨʤʘʢʦʧʝʡʥʳʭ ʚʠʜʦʚ - ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʠ ʢʘʥʘʜʩʢʦʛʦ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ - ʪʦʧʦʣʷ 

ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ, ʙʝʣʦʛʦ ʠ ʠʪʘʣʴʷʥʩʢʦʛʦ, ʘ ʪʘʢʞʝ ʧʦʙʝʛʦʚ ʠ ʢʦʨʳ ʪʦʧʦʣʷ 

ʯʝʨʥʦʛʦ ʠ ʪʦʧʦʣʷ ʙʝʣʦʛʦ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ 

ʦʙʲʝʢʪʘʭ ʘʛʣʠʢʦʥʦʚʦʛʦ ʬʝʥʦʣʴʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ - ʧʠʥʦʩʪʨʦʙʠʥʘ (ʢʨʦʤʝ ʧʦʯʝʢ 

ʠ ʧʦʙʝʛʦʚ ʪʦʧʦʣʷ ʙʝʣʦʛʦ). ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʪ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ 

ʠʟʫʯʝʥʠʠ ʨʘʩʰʠʨʠʪʴ ʩʳʨʴʝʚʫʶ ʙʘʟʫ ʜʘʥʥʦʛʦ ʨʦʜʘ ʠ ʨʝʰʠʪʴ ʚʦʧʨʦʩ 

ʙʝʟʦʪʭʦʜʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʩʳʨʴʷ ʚʠʜʦʚ ʨʦʜʘ ʊʦʧʦʣʴ. ɺ ʪʦʞʝ ʚʨʝʤʷ 

ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʝʢ, ʧʦʙʝʛʦʚ, ʢʦʨʳ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʣʠʩʪʴʝʚ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ ʊʦʧʦʣʴ, ʛʜʝ ʜʦʤʠʥʠʨʫʝʪ ʛʣʠʢʦʟʠʜʥʦʝ ʬʝʥʦʣʴʥʦʝ 

ʩʦʝʜʠʥʝʥʠʝ - ʨʫʪʠʥ. ɼʘʥʥʳʡ ʬʘʢʪ ʧʦʚʳʰʘʝʪ ʠʥʪʝʨʝʩ ʢ ʠʟʫʯʝʥʠʶ ʣʠʩʪʴʝʚ 

ʪʦʧʦʣʷ ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʥʦʚʦʛʦ ʠʩʪʦʯʥʠʢʘ ɹɸʉ ʠ ʜʘʣʴʰʥʝʡʰʝʛʦ 

ʠʩʧʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʩʳʨʴʷ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʘʢʪʠʢʝ. 

7. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʬʠʪʦʭʠʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʣʠʩʪʴʝʚ ʚʠʜʦʚ ʨʦʜʘ ʊʦʧʦʣʴ, ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʠʷ ʬʣʘʚʦʥʦʠʜʥʦʛʦ ʩʦʩʪʘʚʘ ʣʠʩʪʴʝʚ 

ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʊʉʍ, ʋʌ-ʩʧʝʢʪʨʩʢʦʧʠʠ ʠ ɺʕɾʍ 

ʦʙʦʩʥʦʚʘʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ 

ʨʘʩʪʝʥʠʷ. 
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ɻʃɸɺɸ 5. ʈɸɿʈɸɹʆʊʂɸ ʇʆɼʍʆɼʆɺ ʂ ʉʊɸʅɼɸʈʊʀɿɸʎʀʀ 

ʃʀʉʊʔɽɺ ʊʆʇʆʃʗ ʏɽʈʅʆɻʆ 

ɼʣʷ ʧʨʠʜʘʥʠʷ ʬʘʨʤʘʢʦʧʝʡʥʦʛʦ ʩʪʘʪʫʩʘ ʩʳʨʴʶ ʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʝʛʦ ʢʘʯʝʩʪʚʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʦʙʭʦʜʠʤʘ 

ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢ ʢʘʯʝʩʪʚʝʥʥʦʛʦ (ʤʝʪʦʜʳ ʤʠʢʨʦʩʢʦʧʠʠ, ʪʦʥʢʦʩʣʦʡʥʦʡ 

ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʠ ʛʠʩʪʦʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ) ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʦʜʝʨʞʘʥʠʷ ɹɸɺ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʷ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɺ 

ʩʦʚʨʝʤʝʥʥʫʶ ɻʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʌʘʨʤʘʢʦʧʝʶ ʈʌ XIV  ʠʟʜʘʥʠʷ ʚʭʦʜʠʪ ʩʪʘʪʴʷ 

çʊʦʧʦʣʷ ʧʦʯʢʠè (ʌʉ.2.5.0042.15), ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʘʷ ʢʘʯʝʩʪʚʦ ʧʦʯʝʢ ʪʦʧʦʣʷ 

[24], ʦʜʥʘʢʦ ʚ ʈʦʩʩʠʠ ʥʘ ʣʠʩʪʴʷ ʪʦʧʦʣʷ ʥʦʨʤʘʪʠʚʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ 

ʦʪʩʫʪʩʪʚʫʝʪ.  

ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʚʝʜʫʪʩʷ ʬʠʪʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ 

ʯʝʨʥʦʛʦ (ʀʦʥʦʚʘ ɺ.ɸ., ɹʘʪʳʨʭʘʥʦʚ ɽ.ɽ., ʀʤʘʰʝʚʘ ʅ.ʄ. ʠ ʜʨ.) [43]. ʊʘʢ, 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʧʦʩʦʙ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ 

ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʤʝʪʦʜʦʤ ʧʨʷʤʦʡ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ. ɼʘʥʥʘʷ 

ʤʝʪʦʜʠʢʘ ʚʢʣʶʯʘʝʪ ʪʘʢʠʝ ʩʪʘʜʠʠ, ʢʘʢ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʝ ʩʳʨʴʷ 60% ʵʪʠʣʦʚʳʤ 

ʩʧʠʨʪʦʤ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʭʣʦʨʦʬʦʨʤʦʤ ʩ ʮʝʣʴʶ ʦʩʚʦʙʦʞʜʝʥʠʷ 

ʵʢʩʪʨʘʢʪʘ ʦʪ ʭʣʦʨʦʬʠʣʣʘ, ʠʟʤʝʨʝʥʠʝ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʠʩʧʳʪʫʝʤʦʛʦ 

ʨʘʩʪʚʦʨʘ ʧʨʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʜʣʠʥʝ ʚʦʣʥʳ 330 ʥʤ ʠ ʨʘʩʯʝʪ ʩʦʜʝʨʞʘʥʠʷ ʩʫʤʤʳ 

ʬʣʘʚʦʥʦʠʜʦʚ, ʢʦʪʦʨʦʝ ʩʦʩʪʘʚʠʣʦ 0,026%. 

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʘʥʘʣʠʟʝ ʋʌ-

ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʧʝʨʝʩʯʝʪ ʩʦʜʝʨʞʘʥʠʷ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʥʘ ʢʦʥʢʨʝʪʥʦʝ 

ʬʣʘʚʦʥʦʠʜʥʦʝ ʚʝʱʝʩʪʚʦ, ʩʦʜʝʨʞʘʱʝʝʩʷ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʩʳʨʴʝ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʙʦʣʝʝ ʪʦʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ. 

  

5.1. ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʤʝʪʦʜʦʤ ʊʉʍ ʠ 

ʋʌ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʜʣʠʥʥʦʩʪʠ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʤʝʪʦʜʦʤ ʊʉʍ ʚ 

ʩʠʩʪʝʤʝ - ʭʣʦʨʦʬʦʨʤ: ʵʪʘʥʦʣ: ʚʦʜʘ (26:16:3) ʥʘ ʭʨʦʤʘʪʦʛʨʘʤʤʝ 
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ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʟʦʥʳ ʚʝʱʝʩʪʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʫʪʠʥʫ. ʇʦʵʪʦʤʫ ʚ 

ʢʘʯʝʩʪʚʝ ʚʝʱʝʩʪʚʘ-ʩʪʘʥʜʘʨʪʘ ʥʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʉʆ ʨʫʪʠʥʘ. 

ʆʮʝʥʢʫ ʧʦʜʣʠʥʥʦʩʪʠ ʤʝʪʦʜʦʤ ʊʉʍ ʠ ʋʌ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʦʩʫʱʝʩʪʚʣʶʪ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 1,0 ʛ (ʪʦʯʥʘʷ ʥʘʚʝʩʢʘ) ʩʳʨʴʷ, ʧʨʦʭʦʜʷʱʝʝ ʩʢʚʦʟʴ ʩʠʪʦ ʩ 

ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʡ 1 ʤʤ, ʧʦʤʝʱʘʶʪ ʚ ʢʦʣʙʫ ʩʦ ʰʣʠʬʦʤ ʥʘ 100 ʤʣ ʠ 

ʜʦʙʘʚʣʷʶʪʙʘʚʣʷʶʪ 30 ʤʣ  ʩʧʠʨʪʘ ʵʪʠʣʦʚʦʛʦ 70% ʢʦʥʮʝʥʪʨʘʮʠʠ, ʧʦʩʣʝ ʯʝʛʦ 

ʢʦʣʙʫ ʚʟʚʝʰʠʚʘʶʪ. ʂʦʣʙʫ ʧʨʠʩʦʝʜʠʥʷʶʪ ʢ ʦʙʨʘʪʥʦʤʫ ʭʦʣʦʜʠʣʴʥʠʢʫ ʠ 

ʥʘʛʨʝʚʘʶʪ ʥʘ ʢʠʧʷʱʝʡ ʚʦʜʷʥʦʡ ʙʘʥʝ ʚ ʪʝʯʝʥʠʝ 60 ʤʠʥ. ɼʘʣʝʝ ʢʦʣʙʫ 

ʦʭʣʘʞʜʘʶʪ, ʩʥʦʚʘ ʚʟʚʝʰʠʚʘʶʪ ʠ ʚʦʩʧʦʣʥʷʶʪ ʥʝʜʦʩʪʘʶʱʠʡ ʵʢʩʪʨʘʛʝʥʪ ʜʦ 

ʘʝʨʚʦʥʘʯʘʣʴʥʦʡ ʤʘʩʩʳ (ʧʦʣʫʯʝʥʥʳʡ ʨʘʩʪʚʦʨ ɸ). ʇʦʣʫʯʝʥʥʦʝ ʠʟʚʣʝʯʝʥʠʝ 

ʬʠʣʴʪʨʫʶʪ ʚʦ ʬʣʘʢʦʥ ʠʟ ʪʝʤʥʦʛʦ ʩʪʝʢʣʘ, ʦʬʦʨʤʣʷʶʪ ʵʪʠʢʝʪʫ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʊʉʍ-ʘʥʘʣʠʟʘ ʟʘʨʘʥʝʝ ʘʢʪʠʚʠʨʦʚʠʨʫʶʪ 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʝ ʧʣʘʩʪʠʥʳ ʤʘʨʢʠ çSorbfilè ʪʠʧʘ ʇʊʉʍ-ɸʌ-ɸ-ʋʌ ʠʣʠ 

ʇʊʉʍ-ʇ-ɸ-ʋʌ ʚ ʩʫʰʠʣʴʥʦʤ ʰʢʘʬʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 105
 ʦ
ʉ ʚ ʪʝʯʝʥʠʝ 30 

ʤʠʥʫʪ. 

ʅʘ ʣʠʥʠʶ ʩʪʘʨʪʘ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʧʣʘʩʪʠʥ rʥʘʥʦʩʷʪ ʢʘʧʠʣʣʷʨʦʤ 

ʧʦʣʫʯʝʥʥʦʝ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʝ ʠʟʚʣʝʯʝʥʠʝ ʠʟ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʠ 

ʩʧʠʨʪʦʚʦʡ ʨʘʩʪʚʦʨ ʉʆ ʨʫʪʠʥʘ - ʚʝʱʝʩʪʚʦ-ʩʪʘʥʜʘʨʪ. ɿʘʪʝʤ ʧʣʘʩʪʠʥʫ 

ʧʦʛʨʫʞʘʶʪ ʚ ʭʨʦʤʘʪʦʛʨʘʬʠʯʫʩʢʫʶ ʢʘʤʝʨʫ ʩ ʧʘʨʘʤʠ ʨʘʩʪʚʦʨʠʪʝʣʝʡ 

ʭʣʦʨʦʬʦʨʤ: ʵʪʘʥʦʣ: ʚʦʜʘ (26:16:3) ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ. ʍʨʦʤʘʪʦʛʨʘʬʠʷ 

ʧʨʦʚʦʜʠʣʘʩʴ ʚʦʩʭʦʜʷʱʠʤ ʩʧʦʩʦʙʦʤ, ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʂʦʛʜʘ 

ʬʨʦʥʪ ʨʘʩʪʚʦʨʠʪʝʣʷ ʜʦʩʪʠʛʘʝʪ ʦʢʦʣʦ 8 ʩʤ, ʧʣʘʩʪʠʥʢʫ ʜʦʩʪʘʶʪ ʠʟ 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʢʘʤʝʨʳ, ʚʳʩʫʰʠʚʘʶʪ. ʇʦʩʣʝ ʵʪʦʛʦ ʧʦʣʫʯʝʥʥʳʝ 

ʭʨʦʤʘʪʦʛʨʘʤʤʳ ʧʨʦʩʤʘʪʨʠʚʘʶʪ ʧʨʠ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤ ʦʩʚʝʱʝʥʠʠ ʩ ʜʣʠʥʘʤʠ 

ʚʦʣʥ 254 ʥʤ ʠ 366 ʥʤ. ʊʘʢʞʝ ʧʣʘʩʪʠʥʢʠ ʦʙʨʘʙʘʪʳʚʘʶʪ ʨʝʘʢʪʠʚʘʤʠ: 

ʱʝʣʦʯʥʳʤ ʨʘʩʪʚʦʨʦʤ ɼʉʂ ʠ 3% ʩʧʠʨʪʦʚʳʤ ʨʘʩʪʚʦʨʦʤ AlCl 3. 

ʉ ʧʦʤʦʱʴʶ ʊʉʍ-ʘʥʘʣʠʟʘ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʘ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʣʠʩʪʴʝʚ 

ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʟʦʥʘ ʚʝʱʝʩʪʚʘ ʥʘ ʫʨʦʚʥʝ ʉʆ ʨʫʪʠʥʘ. ʇʦ ʭʘʨʘʢʪʝʨʫ ʦʢʨʘʩʢʝ 

ʨʝʘʢʪʠʚʦʤ ɼʉʂ ʠ ʩʧʠʨʪʦʚʳʤ ʨʘʩʪʚʦʨʦʤ AlCl 3 ʠ ʧʦʭʘʨʘʢʪʝʨʫ ʩʚʝʯʝʥʠʷ ʚ ʋʌ-
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ʩʚʝʪʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʘʥʥʦʝ ʚʝʱʝʩʪʚʦ ʬʣʘʚʦʥʦʠʜʥʦʡ ʧʨʠʨʦʜʳ, 

ʢʦʪʦʨʦʝ ʧʦ ʧʦʜʚʠʞʥʦʩʪʠ ʠ ʦʢʨʘʩʢʝ ʩʦʦʪʚʝʩʪʚʫʝʪ ʉʆ ʨʫʪʠʥʘ. 

ʄʝʪʦʜʠʢʘ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʊʉʍ ʚʢʣʶʯʝʥʘ ʚ ʧʨʦʝʢʪ ʌʉ ʥʘ ʥʦʚʳʡ ʚʠʜ ʃʈʉ 

çʊʦʧʦʣʷ ʯʝʨʥʦʛʦ ʣʠʩʪʴʷè.  

ɼʣʷ ʠʟʫʯʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʧʝʢʪʨʘ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʛʦ ʠʟʚʣʝʯʝʥʠʷ 

ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʛʦʪʦʚʠʣʠ ʨʘʟʚʝʜʝʥʠʝ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʆʢʦʣʦ 1 ʛ 

(ʪʦʯʥʘʷ ʥʘʚʝʩʢʘ) ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʩʳʨʴʷ ʧʦʤʝʱʘʶʪ ʚ ʢʦʣʙʫ ʩʦ ʰʣʠʬʦʤ 

ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ, ʧʨʠʙʘʚʣʷʶʪ 30 ʤʣ  ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ 70 % 

ʢʦʥʮʝʥʪʨʘʮʠʠ. ʂʦʣʙʫ ʟʘʢʨʳʚʘʶʪ ʧʨʦʙʢʦʡ ʠ ʚʟʚʝʰʠʚʘʶʪ ʥʘ ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʚʝʩʘʭ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ Ñ0,01. ʂʦʣʙʫ ʧʨʠʩʦʝʜʠʥʷʶʪ ʢ ʦʙʨʘʪʥʦʤʫ ʭʦʣʦʜʠʣʴʥʠʢʫ 

ʠ ʥʘʛʨʝʚʘʶʪ ʥʘ ʢʠʧʷʱʝʡ ʚʦʜʷʥʦʡ ʙʘʥʝ (ʫʤʝʨʝʥʥʦʝ ʢʠʧʝʥʠʝ) ʚ ʪʝʯʝʥʠʝ 60 ʤʠʥ. 

ɿʘʪʝʤ ʢʦʣʙʫ ʦʭʣʘʞʜʘʶʪ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ, ʟʘʢʨʳʚʘʶʪ ʪʦʡ ʞʝ ʧʨʦʙʢʦʡ, ʩʥʦʚʘ 

ʚʟʚʝʰʠʚʘʶʪ ʠ ʚʦʩʧʦʣʥʷʶʪ ʥʝʜʦʩʪʘʶʱʠʡ ʵʢʩʪʨʘʛʝʥʪ ʜʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ 

ʤʘʩʩʳ. ʀʟʚʣʝʯʝʥʠʝ ʬʠʣʴʪʨʫʶʪ ʯʝʨʝʟ ʙʫʤʘʞʥʳʡ ʬʠʣʴʪʨ (ʢʨʘʩʥʘʷ ʧʦʣʦʩʘ) ʚʦ 

ʬʣʘʢʦʥ ʠʟ ʪʝʤʥʦʛʦ ʩʪʝʢʣʘ ʩ ʦʬʦʨʤʣʝʥʥʦʡ ʵʪʠʢʝʪʢʦʡ.  

1 ʤʣ ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʧʦʤʝʱʘʶʪ ʚ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 50 ʤʣ, 

ʧʨʠʙʘʚʣʷʶʪ 2 ʤʣ 3% ʩʧʠʨʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʘʣʶʤʠʥʠʷ (III ) ʭʣʦʨʠʜʘ ʠ ʜʦʚʦʜʷʪ 

ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʜʦ ʤʝʪʢʠ ʵʪʠʣʦʚʳʤ ʩʧʠʨʪʦʤ 96 % ʢʦʥʮʝʥʪʨʘʮʠʠ 

(ʠʩʧʳʪʫʝʤʳʡ ʨʘʩʪʚʦʨ ɸ). ʈʘʩʪʚʦʨ ʩʨʘʚʥʝʥʠʷ ʛʦʪʦʚʷʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 1 

ʤʣ ʠʟʚʣʝʯʝʥʠʷ (1:30) ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 50 ʤʣ ʠ 

ʜʦʚʦʜʷʪ ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʩʧʠʨʪʦʤ ʵʪʠʣʦʚʳʤ ʩʧʠʨʪʦʤ 96 % ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦ 

ʤʝʪʢʠ. ʕʣʝʢʪʨʦʥʥʳʝ ʩʧʝʢʪʨʳ ʧʦʣʫʯʘʶʪ ʩ ʧʦʤʦʱʴʶ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ ʤʘʨʢʠ 

çSpecord 40è (Analytik Jena).  

ʀʩʧʳʪʫʝʤʳʡ ʨʘʩʪʚʦʨ ɸ ʠʤʝʝʪ ʜʚʘ ʤʘʢʩʠʤʫʤʘ ʧʦʛʣʦʱʝʥʠʷ: 

ʢʦʨʦʪʢʦʚʦʣʥʦʚʳʡ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 270Ñ2 ʥʤ, ʜʣʠʥʦʚʦʣʥʦʚʳʡ ʧʨʠ ʜʣʠʥʝ 

ʚʦʣʥʳ 356Ñ2 ʥʤ (ʨʠʩ. 56). ɺ ʧʨʠʩʫʪʩʪʚʠʠ ʩʧʠʨʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʘʣʶʤʠʥʠʷ (III ) 

ʭʣʦʨʠʜʘ ʚ ɻʣʝʢʪʨʦʥʥʦʤ ʩʧʝʢʪʨʝ ʩʧʠʨʪʦʚʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ 

ʯʝʨʥʦʛʦ ʦʙʥʘʨʫʞʝʥ ʙʘʪʦʭʨʦʤʥʳʡ ʩʜʚʠʛ ʜʣʠʥʥʦʚʦʣʥʦʚʦʡ ʧʦʣʦʩʳ ʬʣʘʚʦʥʦʠʜʦʚ 

(ʨʠʩ. 56) ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʨʫʪʠʥʘ (ʨʠʩ. 57 ʠ 58). ɺ ʵʣʝʢʪʨʦʥʥʦʤ ʩʧʝʢʪʨʝ ʨʘʩʪʚʦʨʘ 
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ʉʆ ʨʫʪʠʥʘ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ 3% ʩʧʠʨʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʘʣʶʤʠʥʠʷ (III ) ʭʣʦʨʠʜʘ 

ʦʪʤʝʯʝʥʦ ʥʘʣʠʯʠʝ ʤʘʢʩʠʤʫʤʘ ʧʦʛʣʦʱʝʥʠʷ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 414Ñ2 ʥʤ (ʨʠʩ. 

58). ɺ ɻʣʝʢʪʨʦʥʥʦʤ ʩʧʝʢʪʨʝ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ 

ʯʝʨʥʦʛʦ ʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʟʘʤʝʯʝʥ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 414Ñ2 ʥʤ 

ʤʘʢʩʠʤʫʤ ʧʦʛʣʦʱʝʥʠʷ (ʨʠʩ. 59), ʩʦʦʪʝʪʩʪʚʫʶʱʠʡ ʪʘʢʦʚʦʤʫ ʨʘʩʪʚʦʨʘ ʨʫʪʠʥʘ.  

  

 ʈʠʩʫʥʦʢ 56 - ʕʣʝʢʪʨʦʥʥʳʝ 

ʩʧʝʢʪʨʳ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʣʠʩʪʴʝʚ 

ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ. ʆʙʦʟʥʘʯʝʥʠʷ: 1 ï 

ʠʩʭʦʜʥʳʡ; 2 ï ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʘ. 

ʈʠʩʫʥʦʢ 57 - ʕʣʝʢʪʨʦʥʥʳʝ 

ʩʧʝʢʪʨʳ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʣʠʩʪʴʝʚ 

ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ. ʆʙʦʟʥʘʯʝʥʠʷ: 1 ï 

ʨʘʩʪʚʦʨ ʠʟʚʣʝʯʝʥʠʷ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʘ; 2 ï ʨʘʩʪʚʦʨ 

ʨʫʪʠʥʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʘʣʶʤʠʥʠʷ 

ʭʣʦʨʠʜʘ. 

  
ʈʠʩʫʥʦʢ 58 - ʋʌ-ʩʧʝʢʪʨʳ 

ʩʧʠʨʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʨʫʪʠʥʘ. 

ʆʙʦʟʥʘʯʝʥʠʷ: 1 ï ʠʩʭʦʜʥʳʡ; 2 ï ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʘ. 

ʈʠʩʫʥʦʢ 59 - ʋʌ-ʩʧʝʢʪʨ ʠʟʚʣʝʯʝʥʠʷ 

ʠʟ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ 

(ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʚʘʨʠʘʥʪ). 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ ʧʦʟʚʦʣʷʶʪ ʧʦʜʪʚʝʨʜʠʪʴ 

ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʠ, ʪʝʤ ʩʘʤʳʤ, 
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ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʫʪʠʥʘ ʚ ʤʝʪʦʜʠʢʘʭ ʘʥʘʣʠʟʘ ʚ ʢʘʯʝʩʪʚʝ ʚʝʱʝʩʪʚʘ-ʩʪʘʥʜʘʨʪʘ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ 

ʯʝʨʥʦʛʦ ʚʢʣʶʯʝʥʘ ʚ ʧʨʦʝʢʪ ʬʘʨʤʘʢʦʧʝʡʥʦʡ ʩʪʘʪʴʠ ʥʘ ʥʦʚʳʡ ʚʠʜ ʃʈʉ 

çʊʦʧʦʣʷ ʯʝʨʥʦʛʦ ʣʠʩʪʴʷè. 

5.2. ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ 

ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ 

ʅʘ ʢʘʬʝʜʨʝ ʬʘʨʤʘʢʦʛʥʦʟʠʠ ʩ ʙʦʪʘʥʠʢʦʡ ʠ ʦʩʥʦʚʘʤʠ ʬʠʪʦʪʝʨʘʧʠʠ 

ʉʘʤɻʄʋ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ 

ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʉʆ ʨʫʪʠʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ.  

ɹʳʣʠ ʧʦʜʦʙʨʘʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʵʢʩʪʨʘʢʮʠʠ ʬʣʘʚʦʥʦʠʜʦʚ, 

ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ: ʵʢʩʪʨʘʛʝʥʪ  ʵʪʠʣʦʚʳʡ ʩʧʠʨʪ 70% 

ʢʦʥʮʝʥʪʨʘʮʠʠ; ʩʦʦʪʥʦʰʝʥʠʝ çʩʳʨʴʸ-ʵʢʩʪʨʘʛʝʥʪè ï 1:30; ʚʨʝʤʷ ʵʢʩʪʨʘʢʮʠʠ ï 

60 ʤʠʥ ʥʘ ʢʠʧʷʱʝʡ ʚʦʜʷʥʦʡ ʙʘʥʝ (ʪʘʙʣ. 6).  

ʀʟ ʪʘʙʣʠʮʳ 6 ʚʠʜʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʵʢʩʪʨʘʢʮʠʷ ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ 

ʜʦʩʪʠʛʘʝʪʩʷ 70% ʵʪʠʣʦʚʳʤ ʩʧʠʨʪʦʤ (2,99Ñ0,08 %), ʘ ʪʘʢʞʝ ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ 

çʩʳʨʴʸ-ʵʢʩʪʨʘʛʝʥʪè ï 1:30 (2,74Ñ0,08 %). ʇʨʠ ʧʦʜʙʦʨʝ ʚʨʝʤʝʥʠ ʵʢʩʪʨʘʢʮʠʠ 

ʚʳʭʦʜ ʨʫʪʠʥʘ ʫʚʝʣʠʯʠʚʘʣʩʷ ʧʨʠ ʢʠʧʷʯʝʥʠʠ ʠʟʚʣʝʯʝʥʠʷ ʜʦ 60 ʤʠʥʫʪ (ʪʘʙʣ. 6). 

ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʫʚʝʣʠʯʝʥʠʠ ʚʨʝʤʝʥʠ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ - 90 ʤʠʥʫʪ - ʚʳʭʦʜ 

ʨʫʪʠʥʘ ʠʟ ʩʳʨʴʷ ʟʘʤʝʪʥʦ ʫʤʝʥʴʰʘʝʪʩʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʳʝ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ ʧʦʜʪʚʝʨʞʜʘʶʪ ʩʪʘʙʠʣʴʥʦʩʪʴ ʨʫʪʠʥʘ ʧʨʠ 

ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʠ ʝʛʦ ʠʟ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʚ ʫʩʣʦʚʠʷʭ ʢʠʧʷʯʝʥʠʷ ʚ 

ʪʝʯʝʥʠʝ 60 ʤʠʥ. ʇʦʵʪʦʤʫ ʚ ʢʘʯʝʩʪʚʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʚʨʝʤʝʥʠ 

ʵʢʩʪʨʘʢʮʠʠ ʚʳʙʨʘʥʦ 60 ʤʠʥ. 
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ʊʘʙʣʠʮʘ 6 ɺʣʠʷʥʠʝ ʫʩʣʦʚʠʷ ʵʢʩʪʨʘʢʮʠʠ ʥʘ ʧʦʣʥʦʪʫ ʠʟʚʣʝʯʝʥʠʷ ʩʫʤʤʳ 

ʬʣʘʚʦʥʦʠʜʦʚ ʠʟ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ 

ʂʦʥʮʝʥʪʨʘʮʠʷ 

ʵʢʩʪʨʘʛʝʥʪʘ - 

ʵʪʠʣʦʚʦʛʦ 

ʩʧʠʨʪʘ, % 

ʉʦʦʪʥʦʰʝʥʠʝ 

ʩʳʨʴʝ: 

ʵʢʩʪʨʘʛʝʥʪ 

ɺʨʝʤʷ 

ʵʢʩʪʨʘʢʮʠʠ, 

ʤʠʥ 

ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ 

ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ 

ʨʫʪʠʥ ʠ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʝ 

ʩʳʨʴʝ, % 

ɺʳʙʦʨ ʵʢʩʪʨʘʛʝʥʪʘ 

40 1:30 60  2,71Ñ0,11 

50  1:30 60  2,79Ñ0,08 

60  1:30 60  2,92Ñ0,09 

70  1:30 60  2,99Ñ0,08 

80  1:30 60  2,89Ñ0,12 

96  1:30 60  0,85Ñ0,10 

ʆʧʨʝʜʝʣʝʥʠʝ ʚʨʝʤʝʥʠ ʵʢʩʪʨʘʢʮʠʠ 

70  1:30 30  2,52Ñ0,07 

70  1:30 45  2,62Ñ0,08 

70  1:30 90  2,69Ñ0,09 

70  1:30 120  2,88Ñ0,09 

ɺʳʙʦʨ ʩʦʦʪʥʦʰʝʥʠʷ çʩʳʨʴʝ:ʵʢʩʪʨʘʛʝʥʪè 

70  1:30 60 2,74Ñ0,08 

70  1:20 60 2,68Ñ0,07 

70  1:50 60  2,47Ñ0,08 

 

ʄʝʪʦʜʠʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ 

ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ. ɸʥʘʣʠʪʠʯʝʩʢʫʶ ʧʨʦʙʫ ʩʳʨʴʷ ʠʟʤʝʣʴʯʘʶʪ ʜʦ 

ʨʘʟʤʝʨʘ ʯʘʩʪʠʮ, ʧʨʦʭʦʜʷʱʠʭ ʩʢʚʦʟʴ ʩʠʪʦ ʩ ʦʪʚʝʨʩʪʠʷʤʠ ʜʠʘʤʝʪʨʦʤ 1 ʤʤ. 

ʆʢʦʣʦ 1 ʛ (ʪʦʯʥʘʷ ʥʘʚʝʩʢʘ) ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʩʳʨʴʷ ʧʦʤʝʱʘʶʪ ʚ ʢʦʣʙʫ ʩʦ 

ʰʣʠʬʦʤ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ, ʧʨʠʙʘʚʣʷʶʪ 30 ʤʣ  ʩʧʠʨʪʘ 70 % 

ʢʦʥʮʝʥʪʨʘʮʠʠ. ʂʦʣʙʫ ʟʘʢʨʳʚʘʶʪ ʧʨʦʙʢʦʡ ʠ ʚʟʚʝʰʠʚʘʶʪ ʥʘ ʘʥʘʣʠʪʠʯʝʩʢʠʭ 
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ʚʝʩʘʭ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ Ñ0,01. ʂʦʣʙʫ ʧʨʠʩʦʝʜʠʥʷʶʪ ʢ ʦʙʨʘʪʥʦʤʫ ʭʦʣʦʜʠʣʴʥʠʢʫ 

ʠ ʥʘʛʨʝʚʘʶʪ ʥʘ ʢʠʧʷʱʝʡ ʚʦʜʷʥʦʡ ʙʘʥʝ (ʫʤʝʨʝʥʥʦʝ ʢʠʧʝʥʠʝ) ʚ ʪʝʯʝʥʠʝ 60 ʤʠʥ. 

ɿʘʪʝʤ ʢʦʣʙʫ ʦʭʣʘʞʜʘʶʪ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ, ʟʘʢʨʳʚʘʶʪ ʪʦʡ ʞʝ ʧʨʦʙʢʦʡ, ʩʥʦʚʘ 

ʚʟʚʝʰʠʚʘʶʪ ʠ ʚʦʩʧʦʣʥʷʶʪ ʥʝʜʦʩʪʘʶʱʠʡ ʵʢʩʪʨʘʛʝʥʪ ʜʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ 

ʤʘʩʩʳ. ʀʟʚʣʝʯʝʥʠʝ ʬʠʣʴʪʨʫʶʪ ʯʝʨʝʟ ʙʫʤʘʞʥʳʡ ʬʠʣʴʪʨ (ʢʨʘʩʥʘʷ ʧʦʣʦʩʘ) 

(ʠʩʧʳʪʫʝʤʳʡ ʨʘʩʪʚʦʨ ɸ).  

1,0 ʤʣ ʨʘʩʪʚʦʨʘ ɸ ʧʦʤʝʱʘʶʪ ʚ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 50 ʤʣ, ʧʨʠʙʘʚʣʷʶʪ 

2 ʤʣ 3% ʩʧʠʨʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʘʣʶʤʠʥʠʷ (III ) ʭʣʦʨʠʜʘ ʠ ʜʦʚʦʜʷʪ ʦʙʲʝʤ 

ʨʘʩʪʚʦʨʘ ʜʦ ʤʝʪʢʠ ʩʧʠʨʪʦʤ 96 % ʢʦʥʮʝʥʪʨʘʮʠʠ (ʠʩʧʳʪʫʝʤʳʡ ʨʘʩʪʚʦʨ ɹ). 

 ʆʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ ɹ ʠʟʤʝʨʷʶʪ ʯʝʨʝʟ 40 

ʤʠʥ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 414 ʥʤ ʚ ʢʶʚʝʪʝ ʩ ʪʦʣʱʠʥʦʡ ʩʣʦʷ 

10 ʤʤ. ɺ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʘ ʩʨʘʚʥʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʨʘʩʪʚʦʨ, ʩʦʩʪʦʷʱʠʡ ʠʟ 1 

ʤʣ ʨʘʩʪʚʦʨʘ ɸ, ʜʦʚʝʜʝʥʥʳʡ ʩʧʠʨʪʦʤ 96 % ʜʦ ʤʝʪʢʠ ʚ ʤʝʨʥʦʡ ʢʦʣʙʝ 

ʚʤʝʩʪʠʤʦʩʪʴʶ 50 ʤʣ. 

ʇʨʠʤʝʯʘʥʠʝ: ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʨʘʩʪʚʦʨʘ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ ʨʫʪʠʥʘ. 

ʆʢʦʣʦ 0,025 ʛ (ʪʦʯʥʘʷ ʥʘʚʝʩʢʘ) ʨʫʪʠʥʘ ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ 

ʚʤʝʩʪʠʤʦʩʪʴʶ 50 ʤʣ, ʨʘʩʪʚʦʨʷʶʪ ʚ 30 ʤʣ  ʩʧʠʨʪʘ 70% ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʠ 

ʥʘʛʨʝʚʘʥʠʠ ʥʘ ʚʦʜʷʥʦʡ ʙʘʥʝ. ʇʦʩʣʝ ʦʭʣʘʞʜʝʥʠʷ ʩʦʜʝʨʞʠʤʦʛʦ ʢʦʣʙʳ ʜʦ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦʚʦʜʷʪ ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʩʧʠʨʪʦʤ ʵʪʠʣʦʚʳʤ 70% 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦ ʤʝʪʢʠ (ʨʘʩʪʚʦʨ ɸ ʨʫʪʠʥʘ). 1 ʤʣ ʨʘʩʪʚʦʨʘ ɸ ʨʫʪʠʥʘ 

ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʥʘ 25 ʤʣ, ʧʨʠʙʘʚʣʷʶʪ 2 ʤʣ 3% ʩʧʠʨʪʦʚʦʛʦ 

ʨʘʩʪʚʦʨʘ ʘʣʶʤʠʥʠʷ (III ) ʭʣʦʨʠʜʘ ʠ ʜʦʚʦʜʷʪ ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʜʦ ʤʝʪʢʠ ʩʧʠʨʪʦʤ 

96 % ʢʦʥʮʝʥʪʨʘʮʠʠ (ʠʩʧʳʪʫʝʤʳʡ ʨʘʩʪʚʦʨ ɹ ʨʫʪʠʥʘ). ʀʟʤʝʨʷʶʪ ʦʧʪʠʯʝʩʢʫʶ 

ʧʣʦʪʥʦʩʪʴ ʨʘʩʪʚʦʨʘ ɹ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 414 ʥʤ. ɺ 

ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʘ ʩʨʘʚʥʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʨʘʩʪʚʦʨ, ʢʦʪʦʨʳʡ ʛʦʪʦʚʷʪ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 1 ʤʣ ʨʘʩʪʚʦʨʘ ɸ ʨʫʪʠʥʘ ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʥʘ 

25 ʤʣ ʠ ʜʦʚʦʜʷʪ ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʜʦ ʤʝʪʢʠ ʩʧʠʨʪʦʤ 96 % ʢʦʥʮʝʥʪʨʘʮʠʠ 

(ʨʘʩʪʚʦʨ ʩʨʘʚʥʝʥʠʷ ɹ ʨʫʪʠʥʘ). 

ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʨʫʪʠʥ ʠ ʘʙʩʦʣʶʪʥʦ 

ʩʫʭʦʝ ʩʳʨʴʝ ʚ ʧʨʦʮʝʥʪʘʭ (X) ʚʳʯʠʩʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ: 
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8
ᶻ ᶻ ᶻ ᶻᶻ ᶻ

ᶻ ᶻ ᶻ ᶻ
, 

ʛʜʝ D ï ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ; 

Do ï ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʨʘʩʪʚʦʨʘ ʉʆ ʨʫʪʠʥʘ; 

m ï ʤʘʩʩʘ ʩʳʨʴʷ, ʛ; 

mʦ ï ʤʘʩʩʘ ʉʆ ʨʫʪʠʥʘ, ʛ; 

W ï ʧʦʪʝʨʷ ʚ ʤʘʩʩʝ ʧʨʠ ʚʳʩʫʰʠʚʘʥʠʠ, %. 

 

ʇʨʠ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʦʪʩʫʪʩʪʚʫʝʪ ʩʪʘʥʜʘʨʪʥʳʡ ʦʙʨʘʟʝʮ ʨʫʪʠʥʘ, 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

ʧʦʛʣʦʱʝʥʠʷ, ʨʘʚʥʦʝ 240. 

8
ᶻ ᶻ ᶻ

ᶻ ᶻ
, 

ʛʜʝ D ï ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ; 

m ï ʤʘʩʩʘ ʩʳʨʴʷ, ʛ; 

mʦ ï ʤʘʩʩʘ ʉʆ ʨʫʪʠʥʘ, ʛ; 

240 ï ʫʜʝʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦʛʣʦʱʝʥʠʷ (E1

1%

ʩʤ) ʉʆ ʨʫʪʠʥʘ ʧʨʠ 414 ʥʤ; 

W ï ʧʦʪʝʨʷ ʚ ʤʘʩʩʝ ʧʨʠ ʚʳʩʫʰʠʚʘʥʠʠ, %. 

 

ɺ ʪʘʙʣʠʮʝ 7 ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʝʪʦʜʠʢʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʣʠʩʪʴʷʭ 

ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ. ʈʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʦʚʝʜʝʥʥʳʭ ʦʧʳʪʦʚ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʦʰʠʙʢʘ ʝʜʠʥʠʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ 

ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʩ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 95% 

ʩʦʩʪʘʚʣʷʝʪ Ñ6,26 % (ʪʘʙʣ. 7). 

 

ʊʘʙʣʠʮʘ 7 - ʄʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʝʪʦʜʠʢʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ 

f X  S P, % t (P,f) ÑX E, % 

10 2,73 0,0766 95 2,23 Ñ0,065 Ñ6,26 
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ɺ ʪʘʙʣʠʮʝ 8 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʨʷʜʘ ʦʙʨʘʟʮʦʚ ʣʠʩʪʴʝʚ 

ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ. ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ 

ʩʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚʘʨʴʠʨʫʝʪ ʦʪ 2,04 % ʜʦ 2,99 %. ɺ ʢʘʯʝʩʪʚʝ 

ʥʠʞʥʝʛʦ ʧʨʝʜʝʣʘ ʜʣʷ ʩʳʨʴʷ ʜʘʥʥʦʛʦ ʨʘʩʪʝʥʠʷ ʨʝʢʦʤʝʥʜʫʝʤʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʤʝʥʝʝ 2,0 %. 

 

ʊʘʙʣʠʮʘ 8 - ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʦʙʨʘʟʮʘʭ ʣʠʩʪʴʝʚ 

ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʨʘʟʮʘ ʩʳʨʴʷ 

ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ 

ʧʝʨʝʩʯʝʪʝ ʥʘ ʨʫʪʠʥ ʚ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʤ 

ʩʳʨʴʝ, % 

ʉʘʤʘʨʩʢʘʷ ʦʙʣʘʩʪʴ, ʧ.ɸʣʝʢʩʝʝʚʢʘ  

(ʠʶʥʴ 2012 ʛ.) 
2,99+0,11 

ʉʘʤʘʨʩʢʘʷ ʦʙʣʘʩʪʴ, ʧ.ɸʣʝʢʩʝʝʚʢʘ  

(ʠʶʥʴ 2017 ʛ.) 
2,87+0,08 

ʉʘʤʘʨʩʢʘʷ ʦʙʣʘʩʪʴ, ʩ. ɻʘʚʨʠʣʦʚʘ 

ʇʦʣʷʥʘ (ʩʝʥʪʷʙʨʴ 2018 ʛ.) 
2,04+0,09 

 

ɺʘʣʠʜʘʮʠʦʥʥʘʷ ʦʮʝʥʢʘ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ 

ʧʦʢʘʟʘʪʝʣʷʤ: ʩʧʝʮʠʬʠʯʥʦʩʪʴ, ʣʠʥʝʡʥʦʩʪʴ, ʧʨʘʚʠʣʴʥʦʩʪʴ ʠ 

ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ. ʉʧʝʮʠʬʠʯʥʦʩʪʴ ʤʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʩʦʦʪʚʝʪʩʪʚʠʶ 

ʤʘʢʩʠʤʫʤʦʚ ʧʦʛʣʦʱʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʬʣʘʚʦʥʦʠʜʦʚ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʠ 

ʨʫʪʠʥʘ ʩ ʘʣʶʤʠʥʠʝʤ ʭʣʦʨʠʜʦʤ. ʃʠʥʝʡʥʦʩʪʴ ʤʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʷʣʠ ʜʣʷ ʩʝʨʠʠ 

ʨʘʩʪʚʦʨʦʚ ʨʫʪʠʥʘ (ʩ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0,00880 ʜʦ 0,03520 

ʤʛ/ʤʣ). ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʩʦʩʪʘʚʠʣ 0,98953. 

ʇʨʘʚʠʣʴʥʦʩʪʴ ʤʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʜʦʙʘʚʦʢ ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ 

ʨʘʩʪʚʦʨʘ ʨʫʪʠʥʘ ʩ ʠʟʚʝʩʪʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ (25 %,  

50 % ʠ 75 %) ʢ ʠʩʧʳʪʫʝʤʦʤʫ ʨʘʩʪʚʦʨʫ. ʇʨʠ ʵʪʦʤ ʩʨʝʜʥʠʡ ʧʨʦʮʝʥʪ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʦʩʪʘʚʠʣ 98 % (ʪʘʙʣ. 9).  

 



138 

 

ʊʘʙʣʠʮʘ 9 - ʉʦʜʝʨʞʘʥʠʝ ʨʫʪʠʥʘ ʚ ʠʟʚʣʝʯʝʥʠʠ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʙʘʚʣʝʥʠʷ ʨʫʪʠʥʘ 

ʀʩʭʦʜʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ 

ʨʫʪʠʥʘ, ʤʛ/ʛ 

ɼʦʙʘʚʣʝʥʦ 

ʨʫʪʠʥʘ, ʤʛ/ʛ 

ʉʦʜʝʨʞʘʥʠʝ ʨʫʪʠʥʘ, 

ʤʛ/ʛ 
ʆʰʠʙʢʘ 

ʈʘʩʯʝʪʥʦʝ ʅʘʡʜʝʥʥʦʝ ɸʙʩʦʣʶʪʥʘʷ, 

ʤʛ 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ, 

% 

28,3 7,10 35,40 35,37 -0,03 -0,08 

28,3 14,20 42,50 42,78 +0,28 +0,66 

28,3 21,20 49,50 49,41 -0,09 -0,18 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʤʝʪʦʜʠʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʦʪʚʝʯʘʝʪ ʧʘʨʘʤʝʪʨʘʤ 

ʚʘʣʠʜʘʮʠʠ ʠ ʤʦʞʝʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʜʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʥʦʚʦʛʦ ʚʠʜʘ 

ʃʈʉ çʊʦʧʦʣʷ ʯʝʨʥʦʛʦ ʣʠʩʪʴʷè. 

 

5.3. ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʨʫʪʠʥʘ ʚ 

ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʤʝʪʦʜʦʤ ɺʕɾʍ 

ʅʘ ʢʘʬʝʜʨʝ ʬʘʨʤʘʢʦʛʥʦʟʠʠ ʩ ʙʦʪʘʥʠʢʦʡ ʠ ʦʩʥʦʚʘʤʠ ʬʠʪʦʪʝʨʘʧʠʠ 

ʉʘʤɻʄʋ ʥʘʤʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʨʫʪʠʥʘ ʚ ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʤʝʪʦʜʦʤ ɺʕɾʍ. 

ʄʝʪʦʜʠʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʨʫʪʠʥʘ ʚ ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ 

ʯʝʨʥʦʛʦ. ɸʥʘʣʠʪʠʯʝʩʢʫʶ ʧʨʦʙʫ ʩʳʨʴʷ ʠʟʤʝʣʴʯʘʶʪ ʜʦ ʨʘʟʤʝʨʘ ʯʘʩʪʠʮ, 

ʧʨʦʭʦʜʷʱʠʭ ʩʢʚʦʟʴ ʩʠʪʦ ʩ ʦʪʚʝʨʩʪʠʷʤʠ ʜʠʘʤʝʪʨʦʤ 1 ʤʤ. ʆʢʦʣʦ 1 ʛ 

ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʩʳʨʴʷ (ʪʦʯʥʘʷ ʥʘʚʝʩʢʘ) ʧʦʤʝʱʘʶʪ ʚ ʢʦʣʙʫ ʩʦ ʰʣʠʬʦʤ 

ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ, ʧʨʠʙʘʚʣʷʶʪ 30 ʤʣ  ʩʧʠʨʪʘ 70% ʢʦʥʮʝʥʪʨʘʮʠʠ. ʂʦʣʙʫ 

ʟʘʢʨʳʚʘʶʪ ʧʨʦʙʢʦʡ ʠ ʚʟʚʝʰʠʚʘʶʪ ʥʘ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʝʩʘʭ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 

Ñ0,01 ʛ. ʂʦʣʙʫ ʧʨʠʩʦʝʜʠʥʷʶʪ ʢ ʦʙʨʘʪʥʦʤʫ ʭʦʣʦʜʠʣʴʥʠʢʫ ʠ ʥʘʛʨʝʚʘʶʪ ʥʘ 

ʢʠʧʷʱʝʡ ʚʦʜʷʥʦʡ ʙʘʥʝ (ʫʤʝʨʝʥʥʦʝ ʢʠʧʝʥʠʝ) ʚ ʪʝʯʝʥʠʝ 60 ʤʠʥ. ɼʘʣʝʝ ʢʦʣʙʫ 

ʦʭʣʘʞʜʘʶʪ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ, ʟʘʢʨʳʚʘʶʪ ʪʦʡ ʞʝ ʧʨʦʙʢʦʡ, ʩʥʦʚʘ ʚʟʚʝʰʠʚʘʶʪ 



139 

 

ʠ ʚʦʩʧʦʣʥʷʶʪ ʥʝʜʦʩʪʘʶʱʠʡ ʵʢʩʪʨʘʛʝʥʪ ʜʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʤʘʩʩʳ. 

ʀʟʚʣʝʯʝʥʠʝ ʬʠʣʴʪʨʫʶʪ ʯʝʨʝʟ ʙʫʤʘʞʥʳʡ ʬʠʣʴʪʨ (ʠʩʧʳʪʫʝʤʳʡ ʨʘʩʪʚʦʨ). 

2 ʤʢʣ ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚʚʦʜʷʪ ʚ ʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬ 

çʄʠʣʠʭʨʦʤ-6è (çʅʇɸʆ ʅʘʫʯʧʨʠʙʦʨè) ʩ ʋʌ-ʜʝʪʝʢʪʦʨʦʤ. ʍʨʦʤʘʪʦʛʨʘʬʠʨʫʶʪ 

ʚ ʫʩʣʦʚʠʷʭ ʦʙʨʘʱʝʥʥʦ-ʬʘʟʦʚʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʚ ʠʟʦʢʨʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʥʘ 

ʩʪʘʣʴʥʦʡ ʢʦʣʦʥʢʝ ʧʨʦʠʟʚʦʜʩʪʚʘ çʕʣʩʠʢʦè (2 ʤʤ ʭ 80 ʤʤ, ʥʝʧʦʜʚʠʞʥʘʷ ʬʘʟʘ ï 

Kromasil C18 ʩ ʨʘʟʤʝʨʦʤ ʯʘʩʪʠʮ 5 ʤʢʤ) ʵʣʶʝʥʪʥʘʷ ʩʠʩʪʝʤʘ - ʘʮʝʪʦʥʠʪʨʠʣ : 

ʚʦʜʘ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 2:8 ʩ ʜʦʙʘʚʣʝʥʠʝʤ 1% ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ, ʩʢʦʨʦʩʪʴ 

ʧʨʦʭʦʞʜʝʥʠʷ ʨʘʩʪʚʦʨʠʪʝʣʷ - 100 ʤʢʣ/ʤʠʥ, ʦʙʲʝʤ ʨʘʩʪʚʦʨʠʪʝʣʷ - 2500 ʤʢʣ, 

ʦʙʲʝʤ ʧʨʦʙʳ - 2 ʤʢʣ. 

ʇʨʦʚʦʜʷʪ ʋʌ-ʜʝʪʝʢʪʠʨʦʚʘʥʠʝ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 360 ʥʤ, ʜʠʘʧʘʟʦʥ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 0,5. ʇʨʦʚʦʜʷʪ ʥʝ ʤʝʥʝʝ 3 ʧʘʨʘʣʣʝʣʴʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ. 

ʇʘʨʘʣʣʝʣʴʥʦ 2 ʤʢʣ ʨʘʩʪʚʦʨʘ ʉʆ ʨʫʪʠʥʘ ʚʚʦʜʷʪ ʚ ʭʨʦʤʘʪʦʛʨʘʬ ʠ 

ʭʨʦʤʘʪʦʛʨʘʬʠʨʫʶʪ, ʧʦ ʦʧʠʩʘʥʥʦʡ ʚʳʰʝ ʤʝʪʦʜʠʢʝ. ʇʨʦʚʦʜʷʪ ʦʧʨʝʜʝʣʝʥʠʝ 

ʧʣʦʱʘʜʠ ʧʠʢʘ ʉʆ ʨʫʪʠʥʘ ʠ ʨʘʩʩʯʠʪʳʚʘʶʪ ʩʨʝʜʥʶʶ ʧʣʦʱʘʜʴ ʧʠʢʘ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʪʨʝʭ ʦʧʨʝʜʝʣʝʥʠʡ. 

ʆʧʨʝʜʝʣʷʶʪ ʚʨʝʤʷ ʚʳʭʦʜʘ ʠ ʠʜʝʥʪʠʬʠʮʠʨʫʶʪ ʧʠʢ ʨʫʪʠʥʘ ʥʘ 

ʭʨʦʤʘʪʦʛʨʘʤʤʝ ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ. ɺʳʯʠʩʣʷʶʪ ʧʣʦʱʘʜʴ ʧʠʢʘ ʨʫʪʠʥʘ ʥʘ 

ʭʨʦʤʘʪʦʛʨʘʤʤʝ ʠ ʨʘʩʩʯʠʪʳʚʘʶʪ ʩʨʝʜʥʶʶ ʧʣʦʱʘʜʴ ʧʠʢʘ ʧʦ ʪʨʝʤ 

ʧʘʨʘʣʣʝʣʴʥʳʤ ʦʧʨʝʜʝʣʝʥʠʷʤ. 

ʉʦʜʝʨʞʘʥʠʝ ʨʫʪʠʥʘ ʚ ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʘʙʩʦʣʶʪʥʦ 

ʩʫʭʦʝ ʩʳʨʴʝ ʚ ʧʨʦʮʝʥʪʘʭ (X) ʚʳʯʠʩʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ: 

 

 s
ἡ ɇ ἵ ɇ ἤ ɇ ἤ ɇ  ɇ   

 ἡ̏ ɇ ἵ ɇ ἤ̏ ɇ ἤ  ɇ  ɀ ἥ
, 

ʛʜʝ S ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʣʦʱʘʜʠ ʧʠʢʘ ʨʫʪʠʥʘ ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ, 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʭʨʦʤʘʪʦʛʨʘʤʤ ʨʘʩʪʚʦʨʘ ʠʩʧʳʪʫʝʤʦʛʦ ʦʙʨʘʟʮʘ; 

Sʦ ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʣʦʱʘʜʠ ʧʠʢʘ ʨʘʩʪʚʦʨʘ ʉʆ ʨʫʪʠʥʘ, ʦʧʨʝʜʝʣʝʥʥʦʝ 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʭʨʦʤʘʪʦʛʨʘʤʤ ʨʘʩʪʚʦʨʘ ʉʆ ʨʫʪʠʥʘ; 

V ï ʦʙʲʝʤ ʠʟʚʣʝʯʝʥʠʷ, ʤʣ; 
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V1 ï ʦʙʲʝʤ ʚʚʦʜʠʤʦʡ ʧʨʦʙʳ ʨʘʩʪʚʦʨʘ ʠʩʧʳʪʫʝʤʦʛʦ ʦʙʨʘʟʮʘ, ʤʢʣ; 

Vʦ ï ʦʙʲʝʤ  ʨʘʩʪʚʦʨʘ ʉʆ ʨʫʪʠʥʘ, ʤʣ, 

V2 ï ʦʙʲʝʤ  ʚʚʦʜʠʤʦʡ ʧʨʦʙʳ ʨʘʩʪʚʦʨʘ ʉʆ ʨʫʪʠʥʘ, ʤʢʣ; 

m ï ʤʘʩʩʘ ʩʳʨʴʷ, ʛ; 

mʦ ï ʤʘʩʩʘ ʉʆ ʨʫʪʠʥʘ, ʛ; 

W ï ʧʦʪʝʨʷ ʚ ʤʘʩʩʝ ʧʨʠ ʚʳʩʫʰʠʚʘʥʠʠ ʩʳʨʴʷ, %. 

 

ʇʨʠʤʝʯʘʥʠʝ: ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʨʘʩʪʚʦʨʘ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ ʨʫʪʠʥʘ. 

ʆʢʦʣʦ 0,025 ʛ (ʪʦʯʥʘʷ ʥʘʚʝʩʢʘ) ʨʫʪʠʥʘ ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ 

ʚʤʝʩʪʠʤʦʩʪʴʶ 50 ʤʣ, ʨʘʩʪʚʦʨʷʶʪ ʚ 30 ʤʣ  ʩʧʠʨʪʘ 70% ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʠ 

ʥʘʛʨʝʚʘʥʠʠ ʥʘ ʚʦʜʷʥʦʡ ʙʘʥʝ, ʧʦʩʣʝ ʦʭʣʘʞʜʝʥʠʷ ʩʦʜʝʨʞʠʤʦʛʦ ʢʦʣʙʳ ʜʦʚʦʜʷʪ 

ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʩʧʠʨʪʦʤ 70% ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦ ʤʝʪʢʠ ʠ ʧʝʨʝʤʝʰʠʚʘʶʪ. 

ʄʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ɺʕɾʍ-

ʘʥʘʣʠʟʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʦʰʠʙʢʘ ʝʜʠʥʠʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ  

ʩʦʜʝʨʞʘʥʠʷ ʨʫʪʠʥʘ ʚ ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʩ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 

95 % ʩʦʩʪʘʚʣʷʝʪ +4,59 % (ʪʘʙʣ. 10). 

 

ʊʘʙʣʠʮʘ 10 - ʄʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʝʪʦʜʠʢʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʨʫʪʠʥʘ ʚ ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ 

f Xʩʨ S P, % t (P,f) ȹX E, % 

10 1,05 0,0216 95 2,23 Ñ0,017 Ñ4,59 

 

ʀʩʧʳʪʘʥʠʷ ʩ ʜʦʙʘʚʢʘʤʠ ʉʆ ʨʫʪʠʥʘ ʢ ʥʘʚʝʩʢʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʩʳʨʴʷ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʰʠʙʢʘ ʘʥʘʣʠʟʘ ʫʢʣʘʜʳʚʘʝʪʩʷʷ ʚ ʧʨʝʜʝʣ rʦʰʠʙʢʠ ʝʜʠʥʠʯʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʦʰʠʙʢʠ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ (ʪʘʙʣ. 11). 
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ʊʘʙʣʠʮʘ 11 - ʉʦʜʝʨʞʘʥʠʝ ʨʫʪʠʥʘ ʚ ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʙʘʚʣʝʥʠʷ ʨʫʪʠʥʘ 

ʀʩʭʦʜʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ 

ʨʫʪʠʥʘ, ʤʛ/ʛ 

ɼʦʙʘʚʣʝʥʦ 

ʨʫʪʠʥʘ, ʤʛ/ʛ 

ʉʦʜʝʨʞʘʥʠʝ ʨʫʪʠʥʘ, 

ʤʛ/ʛ 
ʆʰʠʙʢʘ 

ʈʘʩʯʝʪʥʦʝ ʅʘʡʜʝʥʥʦʝ ɸʙʩʦʣʶʪʥʘʷ, 

ʤʛ 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ, 

% 

10,50 2,60 13,10 12,84 -0,26 -2,01 

10,50 5,30 15,80 15,69 -0,11 -0,67 

10,50 7,90 18,40 18,46 +0,06 +0,32 

 

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʥʘʤʠ ʙʳʣʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʦʙʨʘʟʮʳ ʩʳʨʴʷ ʠ ʦʧʨʝʜʝʣʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʠʭ 

ʨʫʪʠʥʘ (ʪʘʙʣ. 12). 

 

ʊʘʙʣʠʮʘ 12 - ʉʦʜʝʨʞʘʥʠʝ ʨʫʪʠʥʘ ʚ ʦʙʨʘʟʮʘʭ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ 

ʆʙʨʘʟʝʮ ʩʳʨʴʷ 

ʉʦʜʝʨʞʘʥʠʝ ʨʫʪʠʥʘ ʚ 

ʧʝʨʝʩʯʝʪʝ ʥʘ 

ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʝ 

ʩʳʨʴʝ, % 

ʧ. ɸʣʝʢʩʝʝʚʢʘ, ʉʘʤʘʨʩʢʘʷ ʦʙʣ. (ʠʶʥʴ 2012 ʛ.) 0,85 Ñ0,01 

ʧ. ɸʣʝʢʩʝʝʚʢʘ, ʉʘʤʘʨʩʢʘʷ ʦʙʣ. (ʠʶʥʴ 2017 ʛ.) 1,05 Ñ0,01 

ʩ. ɻʘʚʨʠʣʦʚʘ ʇʦʣʷʥʘ, ʉʘʤʘʨʩʢʘʷ ʦʙʣ. 

(ʩʝʥʪʷʙʨʴ 2018 ʛ.) 
0,67 Ñ0,02 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʞʠʜʢʦʩʪʥʦʡ 

ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʦʜʝʨʞʘʥʠʷ ʜʦʤʠʥʠʨʫʶʱʝʛʦ ʬʣʘʚʦʥʦʠʜʘ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ï ʨʫʪʠʥʘ. 

ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʨʫʪʠʥʘ ʚ ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʚʘʨʴʠʨʫʝʪ ʚ 

ʧʨʝʜʝʣʘʭ ʦʪ 0,67 % ʜʦ 1,05 %. ʆʰʠʙʢʘ ʝʜʠʥʠʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʨʫʪʠʥʘ ʚ 

ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʩ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 95 % ʩʦʩʪʘʚʣʷʝʪ 

Ñ4,59 %. 
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5.4. ʆʧʨʝʜʝʣʝʥʠʝ ʜʠʥʘʤʠʢʠ ʥʘʢʦʧʣʝʥʠʷ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ 

ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ 

ʀʩʩʣʝʜʦʚʘʥʠʶ ʧʦʜʚʝʨʛʘʣʠʩʴ ʦʙʨʘʟʮʳ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ, 

ʩʦʙʨʘʥʥʳʝ ʩ ʤʘʷ ʧʦ ʩʝʥʪʷʙʨʴ 2019 ʛʦʜʘ ʚ ʧ. ɻʘʚʨʠʣʦʚʘ ʇʦʣʷʥʘ ʉʘʤʘʨʩʢʦʡ 

ʦʙʣʘʩʪʠ. ʉʫʰʢʘ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʧʦʜ ʥʘʚʝʩʘʤʠ, 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ. ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ 

ʯʝʨʥʦʛʦ ʦʮʝʥʠʚʘʣʠ ʧʨʠ ʧʦʤʦʱʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʝʪʦʜʦʤ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʨʫʪʠʥ ʧʨʠ ʜʣʠʥʝ 

ʚʦʣʥʳ 414 ʥʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʘʤʠ ʨʘʥʝʝ ʤʝʪʦʜʠʢʦʡ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ  ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ 

ʯʝʨʥʦʛʦ.  

ɸʥʘʣʠʪʠʯʝʩʢʫʶ ʧʨʦʙʫ ʩʳʨʴʷ ʠʟʤʝʣʴʯʘʶʪ ʜʦ ʨʘʟʤʝʨʘ 1 ʤʤ. ʆʢʦʣʦ 1 ʛ 

(ʪʦʯʥʘʷ ʥʘʚʝʩʢʘ) ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʩʳʨʴʷ ʧʦʤʝʱʘʶʪ ʚ ʢʦʣʙʫ ʩʦ ʰʣʠʬʦʤ 

ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ, ʧʨʠʙʘʚʣʷʶʪ 30 ʤʣ ʩʧʠʨʪʘ 70% ʢʦʥʮʝʥʪʨʘʮʠʠ. ʂʦʣʙʫ 

ʟʘʢʨʳʚʘʶʪ ʧʨʦʙʢʦʡ ʠ ʚʟʚʝʰʠʚʘʶʪ ʥʘ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʝʩʘʭ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 

Ñ0,01. ʂʦʣʙʫ ʧʨʠʩʦʝʜʠʥʷʶʪ ʢ ʦʙʨʘʪʥʦʤʫ ʭʦʣʦʜʠʣʴʥʠʢʫ ʠ ʥʘʛʨʝʚʘʶʪ ʥʘ 

ʢʠʧʷʱʝʡ ʚʦʜʷʥʦʡ ʙʘʥʝ (ʫʤʝʨʝʥʥʦʝ ʢʠʧʝʥʠʝ) ʚ ʪʝʯʝʥʠʝ 60 ʤʠʥ. ɿʘʪʝʤ ʢʦʣʙʫ 

ʦʭʣʘʞʜʘʶʪ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ, ʟʘʢʨʳʚʘʶʪ ʪʦʡ ʞʝ ʧʨʦʙʢʦʡ, ʩʥʦʚʘ ʚʟʚʝʰʠʚʘʶʪ 

ʠ ʚʦʩʧʦʣʥʷʶʪ ʥʝʜʦʩʪʘʶʱʠʡ ʵʢʩʪʨʘʛʝʥʪ ʜʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʤʘʩʩʳ. 

ʀʟʚʣʝʯʝʥʠʝ ʬʠʣʴʪʨʫʶʪ ʯʝʨʝʟ ʙʫʤʘʞʥʳʡ ʬʠʣʴʪʨ (ʢʨʘʩʥʘʷ ʧʦʣʦʩʘ). 

ʀʩʧʳʪʫʝʤʳʡ ʨʘʩʪʚʦʨ ʛʦʪʦʚʷʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 1 ʤʣ ʧʦʣʫʯʝʥʥʦʛʦ 

ʠʟʚʣʝʯʝʥʠʷ ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 50 ʤʣ, ʧʨʠʙʘʚʣʷʶʪ 2 

ʤʣ 3% ʩʧʠʨʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʘʣʶʤʠʥʠʷ (III ) ʭʣʦʨʠʜʘ ʠ ʜʦʚʦʜʷʪ ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ 

ʜʦ ʤʝʪʢʠ ʩʧʠʨʪʦʤ ʵʪʠʣʦʚʳʤ 96 % (ʠʩʧʳʪʫʝʤʳʡ ʨʘʩʪʚʦʨ ɸ). ʇʨʠʤʝʨʥʦ ʯʝʨʝʟ 

40 ʤʠʥʫʪ ʠʟʤʝʨʷʶʪ ʦʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ ʥʘ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 414 ʥʤ. ɺ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʘ ʩʨʘʚʥʝʥʠʷ 

ʠʩʧʦʣʴʟʫʶʪ ʨʘʩʪʚʦʨ, ʧʦʣʫʯʝʥʥʳʡ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 1 ʤʣ ʠʟʚʣʝʯʝʥʠʷ 

(1:30) ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 50 ʤʣ ʠ ʜʦʚʦʜʷʪ ʦʙʲʝʤ 

ʨʘʩʪʚʦʨʘ ʩʧʠʨʪʦʤ 96% ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦ ʤʝʪʢʠ. 
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ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʨʫʪʠʥ ʠ ʘʙʩʦʣʶʪʥʦ 

ʩʫʭʦʝ ʩʳʨʴʝ ʚ ʧʨʦʮʝʥʪʘʭ (X) ʚʳʯʠʩʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ: 

ˢ
ᶻ ᶻ ᶻ ᶻᶻ ᶻ

ᶻ ᶻ ᶻ ᶻ
, 

ʛʜʝ D ï ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ; 

Do ï ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʨʘʩʪʚʦʨʘ ʉʆ ʨʫʪʠʥʘ; 

m ï ʤʘʩʩʘ ʩʳʨʴʷ, ʛ; 

mʦ ï ʤʘʩʩʘ ʉʆ ʨʫʪʠʥʘ, ʛ; 

W ï ʧʦʪʝʨʷ ʚ ʤʘʩʩʝ ʧʨʠ ʚʳʩʫʰʠʚʘʥʠʠ, %. 

 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʜʠʥʘʤʠʢʠ ʥʘʢʦʧʣʝʥʠʷ ʩʫʤʤʳ 

ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʦʪʨʘʞʝʥʳ ʚ ʪʘʙʣʠʮʝ 13. 

 

ʊʘʙʣʠʮʘ 13 - ɼʠʥʘʤʠʢʘ ʥʘʢʦʧʣʝʥʠʷ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʣʠʩʪʴʷʭ 

ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 

ɺʨʝʤʷ ʩʙʦʨʘ ʩʳʨʴʷ ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ 

ʚ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʤ ʩʳʨʴʝ 

ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʨʫʪʠʥ, % 

26.05.2019 3,19Ñ0,06 

16.06.2019 2,79Ñ0,07 

04.07.2019 2,03Ñ0,12 

26.07.2019 2,23Ñ0,11 

10.08.2019 2,46Ñ0,08 

25.08.2019 2,35Ñ0,12 

01.09.2019 2,54Ñ0,07 

 

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 13 ʚʠʜʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ 

ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʤʝʥʷʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. 

ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʧʨʠʭʦʜʠʪʩʷ 

ʥʘ ʢʦʥʝʮ ʤʘʷ ʠ ʥʘʯʘʣʦ ʠʶʥʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʥʝʮ ʤʘʷ ʠ ʥʘʯʘʣʦ ʠʶʥʷ 

ʚ ʢʘʯʝʩʪʚʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠʷ ʜʣʷ ʩʙʦʨʘ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ. 
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5.5. ʅʘʫʯʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʯʠʩʣʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʥʦʚʦʛʦ 

ʚʠʜʘ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ çʊʦʧʦʣʷ ʯʝʨʥʦʛʦ ʣʠʩʪʴʷè 

ɼʣʷ ʮʝʣʴʥʦʛʦ ʠ ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʩʳʨʴʷ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʥʘʤʠ 

ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʯʠʩʣʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʘʤʠ ɻʌ ʈʌ 

XIV  ʠʟʜʘʥʠʷ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʝʢʪ ʬʘʨʤʘʢʦʧʝʡʥʦʡ ʩʪʘʪʴʠ ʥʘ 

ʥʦʚʳʡ ʚʠʜ ʃʈʉ - çʊʦʧʦʣʷ ʯʝʨʥʦʛʦ ʣʠʩʪʴʷè, ʘ ʠʤʝʥʥʦ: ʩʦʜʝʨʞʘʥʠʝ 

ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ, ʚʣʘʞʥʦʩʪʴ, ʩʦʜʝʨʞʘʥʠʝ ʟʦʣʳ ʦʙʱʝʡ ʠ ʟʦʣʳ, 

ʥʝʨʘʩʪʚʦʨʠʤʦʡ ʚ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʝ, ʠʟʤʝʣʴʯʝʥʥʦʩʪʴ ʠ 

ʩʦʜʝʨʞʘʥʠʝ ʧʨʠʤʝʩʝʡ [22, 23, 24, 25, 52]. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʦʙʦʩʥʦʚʘʥʠʶ ʯʠʩʣʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʮʝʣʴʥʦʛʦ ʠ ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʩʳʨʴʷ  

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 14. 

 

ʊʘʙʣʠʮʘ 14 - ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʙʦʩʥʦʚʘʥʠʶ ʯʠʩʣʦʚʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʮʝʣʴʥʦʛʦ ʠ ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʩʳʨʴʷ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ 

ʀʩʧʳʪʘʥʠʷ ʉʦʜʝʨʞʘʥʠʝ ʜʣʷ 

ʮʝʣʴʥʦʛʦ ʩʳʨʴʷ 

ʉʦʜʝʨʞʘʥʠʝ ʜʣʷ 

ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʩʳʨʴʷ 

ɺʣʘʞʥʦʩʪʴ ʆʪ 10,13 ʜʦ 11,82% ʆʪ 10,32  ʜʦ 11,76% 

ɿʦʣʘ ʦʙʱʘʷ ʆʪ 5,09 ʜʦ 6,89% ʆʪ 5,24 ʜʦ 6,87% 

ɿʦʣʘ, ʥʝʨʘʩʪʚʦʨʠʤʘʷ ʚ  

ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ 

ʢʠʩʣʦʪʝ 

ʆʪ 1,21 ʜʦ 2,91% ʆʪ 1,32 ʜʦ 2,84% 

ʀʟʤʝʣʴʯʝʥʥʦʩʪʴ ʩʳʨʴʷ 

ʏʘʩʪʠʮ, ʧʨʦʭʦʜʷʱʠʭ 

ʩʢʚʦʟʴ ʩʠʪʦ ʩ ʦʪʚʝʨʩʪʠʷʤʠ 

ʨʘʟʤʝʨʦʤ 3 ʤʤ 

ʆʪ 2,25 ʜʦ 4,88% - 

ʏʘʩʪʠʮ, ʧʨʦʭʦʜʷʱʠʭ 

ʩʢʚʦʟʴ ʩʠʪʦ ʩ ʦʪʚʝʨʩʪʠʷʤʠ 

ʜʠʘʤʝʪʨʦʤ 5 ʤʤ 

- ʆʪ 3,07 ʜʦ 4,83% 

ʏʘʩʪʠʮ, ʧʨʦʭʦʜʷʱʠʭ 

ʩʢʚʦʟʴ ʩʠʪʦ ʩ 

ʦʪʚʝʨʩʪʠʷʤʠ, ʨʘʟʤʝʨʦʤ 1 

ʤʤ 

- ʆʪ 3,28 ʜʦ 4,75% 
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ʇʦʩʪʦʨʦʥʥʠʝ ʧʨʠʤʝʩʠ 

ɼʨʫʛʠʝ ʯʘʩʪʠ ʨʘʩʪʝʥʠʷ 

(ʚʝʪʢʠ, ʯʘʩʪʠ ʩʦʮʚʝʪʠʡ) 

ʆʪ 2,18 ʜʦ 4,78% ʆʪ 2,26 ʜʦ 4,62% 

ʉʳʨʴʝ, ʠʟʤʝʥʠʚʰʝʝ 

ʦʢʨʘʩʢʫ (ʧʦʪʝʤʥʝʚʰʝʝ 

ʠʣʠ ʧʦʯʝʨʥʝʚʰʝʝ) 

ʆʪ 2,08 ʜʦ 4,73% ʆʪ 2,11 ʜʦ 4,89% 

ʆʨʛʘʥʠʯʝʩʢʠʝ ʧʨʠʤʝʩʠ ʆʪ 0,03 ʜʦ 0,99% ʆʪ 0,01 ʜʦ 0,98% 

ʄʠʥʝʨʘʣʴʥʳʝ ʧʨʠʤʝʩʠ ʆʪ 0,02 ʜʦ 0,97% ʆʪ 0,05 ʜʦ 0,99% 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ 

ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʧʝʨʝʩʯʝʪʝ 

ʥʘ ʨʫʪʠʥ 

ʆʪ 2,04 ʜʦ 2,99% ʆʪ 2,04 ʜʦ 2,99% 

ʉʦʜʝʨʞʘʥʠʝ 

ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, 

ʠʟʚʣʝʢʘʝʤʳʭ 70 % 

ʵʪʠʣʦʚʳʤ ʩʧʠʨʪʦʤ 

ʆʪ 11,32 ʜʦ 13,45% ʆʪ 11,56 ʜʦ 13,76% 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʯʠʩʣʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʝʥʳ ʚ ʧʨʦʝʢʪ ʌʉ ʥʘ ʥʦʚʳʡ ʚʠʜ 

ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ - çʊʦʧʦʣʷ ʯʝʨʥʦʛʦ ʣʠʩʪʴʷè. 

ɼʣʷ ʮʝʣʴʥʦʛʦ ʩʳʨʴʷ: ʚʣʘʞʥʦʩʪʴ ʥʝ ʙʦʣʝʝ 12%; ʟʦʣʳ ʦʙʱʝʡ ʥʝ ʙʦʣʝʝ 7%; 

ʟʦʣʳ, ʥʝʨʘʩʪʚʦʨʠʤʦʡ ʚ 10% ʨʘʩʪʚʦʨʝ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʥʝ ʙʦʣʝʝ 

3%; ʯʘʩʪʠʮ, ʧʨʦʭʦʜʷʱʠʭ ʩʢʚʦʟʴ ʩʠʪʦ ʩ ʦʪʚʝʨʩʪʠʷʤʠ ʨʘʟʤʝʨʦʤ 3 ʤʤ, ʥʝ ʙʦʣʝʝ 

5%; ʚʝʪʦʢ, ʩʦʮʚʝʪʠʡ ʥʝ ʙʦʣʝʝ 5%; ʩʳʨʴʷ, ʠʟʤʝʥʠʚʰʝʛʦ ʦʢʨʘʩʢʫ ʥʝ ʙʦʣʝʝ 5%; 

ʦʨʛʘʥʠʯʝʩʢʦʡ ʧʨʠʤʝʩʠ ʥʝ ʙʦʣʝʝ 1%; ʤʠʥʝʨʘʣʴʥʦʡ ʧʨʠʤʝʩʠ ʥʝ ʙʦʣʝʝ 1 %; 

ʩʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʨʫʪʠʥ ʥʝ ʤʝʥʝʝ 2,0 %; 

ʩʦʜʝʨʞʘʥʠʝ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʠʟʚʣʝʢʘʝʤʳʭ 70 % ʵʪʠʣʦʚʳʤ ʩʧʠʨʪʦʤ, 

ʥʝ ʤʝʥʝʝ 11,0 %. 

ɼʣʷ ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʩʳʨʴʷ: ʚʣʘʞʥʦʩʪʴ ʥʝ ʙʦʣʝʝ 12%; ʟʦʣʳ ʦʙʱʝʡ ʥʝ 

ʙʦʣʝʝ 7%; ʟʦʣʳ, ʥʝʨʘʩʪʚʦʨʠʤʦʡ ʚ 10% ʨʘʩʪʚʦʨʝ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ 

ʥʝ ʙʦʣʝʝ 3%; ʯʘʩʪʠʮ, ʧʨʦʭʦʜʷʱʠʭ ʩʢʚʦʟʴ ʩʠʪʦ ʩ ʦʪʚʝʨʩʪʠʷʤʠ ʜʠʘʤʝʪʨʦʤ 5 ʤʤ 

ʥʝ ʙʦʣʝʝ 5%; ʯʘʩʪʠʮ, ʧʨʦʭʦʜʷʱʠʭ ʩʢʚʦʟʴ ʩʠʪʦ ʩ ʦʪʚʝʨʩʪʠʷʤʠ, ʨʘʟʤʝʨʦʤ 1 ʤʤ 

ʥʝ ʙʦʣʝʝ 5%; ʚʝʪʦʢ, ʩʦʮʚʝʪʠʡ ʥʝ ʙʦʣʝʝ 5%; ʩʳʨɹ̫ , ʠʟʤʝʥʠʚʰʝʛʦ ʦʢʨʘʩʢʫ ʥʝ 
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ʙʦʣʝʝ 5%; ʦʨʛʘʥʠʯʝʩʢʦʡ ʧʨʠʤʝʩʠ ʥʝ ʙʦʣʝʝ 1%; ʤʠʥʝʨʘʣʴʥʦʡ ʧʨʠʤʝʩʠ ʥʝ 

ʙʦʣʝʝ 1 %; ʩʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʨʫʪʠʥ ʥʝ ʤʝʥʝʝ 

2,0 %; ʩʦʜʝʨʞʘʥʠʝ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʠʟʚʣʝʢʘʝʤʳʭ 70 % ʵʪʠʣʦʚʳʤ 

ʩʧʠʨʪʦʤ, ʥʝ ʤʝʥʝʝ 11,0 %. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʤʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʥʠʞʥʠʡ 

ʧʨʝʜʝʣ ʩʦʜʝʨʞʘʥʠʷ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʨʫʪʠʥ ʥʝ ʤʝʥʝʝ 2,0 %. 

ʈʝʟʫʣʴʪʘʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 14 ʠʟʫʯʝʥʳ ʥʘ 7 ʦʙʨʘʟʮʘʭ ʩʳʨʴʷ, 

ʟʘʣʦʞʝʥʳ ʥʘ ʭʨʘʥʝʥʠʝ ʚ ʪʝʯʝʥʠʝ 2,5 ʣʝʪ. ɼʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʠʣʠ 

ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʩʨʦʢ ʛʦʜʥʦʩʪʠ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʚ ʪʝʯʝʥʠʝ 2 ʣʝʪ.  
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ɺʓɺʆɼʓ ʂ ɻʃɸɺɽ 5 

1. ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʚ ʩʠʩʪʝʤʝ ʨʘʩʪʚʦʨʠʪʝʣʝʡ 

ʭʣʦʨʦʬʦʨʤ: ʵʪʘʥʦʣ: ʚʦʜʘ (26:16:3), ʧʨʠʯʝʤ ʚ ʢʘʯʝʩʪʚʝ ʚʝʱʝʩʪʚʘ-ʩʪʘʥʜʘʨʪʘ 

ʨʝʢʦʤʝʥʜʦʚʘʥ ʩʪʘʥʜʘʨʪʥʳʡ ʦʙʨʘʟʝʮ ʨʫʪʠʥʘ. 

2. ʆʧʨʝʜʝʣʝʥʳ ʧʘʨʘʤʝʪʨʳ ʋʌ-ʩʧʝʢʪʨʘ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ. ɺ 

ʧʨʠʩʫʪʩʪʚʠʠ 3% ʩʧʠʨʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʘ ʥʘʙʣʶʜʘʝʪʩʷ 

ʙʘʪʦʭʨʦʤʥʳʡ ʩʜʚʠʛ ʜʣʠʥʥʦʚʦʣʥʦʚʦʡ ʧʦʣʦʩʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ 

ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʩʳʨʴʝ. ʆʧʨʝʜʝʣʝʥ ʤʘʢʩʠʤʫʤ ʧʦʛʣʦʱʝʥʠʷ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 

414Ñ2 ʥʤ, ʢʦʪʦʨʳʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʘʢʩʠʤʫʤʫ ʧʦʛʣʦʱʝʥʠʷ ʨʘʩʪʚʦʨʘ ʉʆ 

ʨʫʪʠʥʘ. 

3. ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ 

ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʤʝʪʦʜʦʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʉʆ ʨʫʪʠʥʘ ʧʨʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʜʣʠʥʝ ʚʦʣʥʳ 414 ʥʤ. 

ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʚʘʨʴʠʨʫʝʪ ʦʪ 2,04 

% ʜʦ 2,99 %. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʫʩʪʘʥʦʚʣʝʥ ʥʠʞʥʠʡ 

ʧʨʝʜʝʣ ʩʦʜʝʨʞʘʥʠʷ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʥʝ ʤʝʥʝʝ 2,0 %. ʆʰʠʙʢʘ ʝʜʠʥʠʯʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 95% ʩʦʩʪʘʚʣʷʝʪ Ñ6,26 %. 

4. ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʨʫʪʠʥʘ ʚ ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ 

ʯʝʨʥʦʛʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ɺʕɾʍ. ʉʦʜʝʨʞʘʥʠʝ ʨʫʪʠʥʘ ʚ ʣʠʩʪʴʷʭ 

ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,67 % ʜʦ 1,05 %. ʆʰʠʙʢʘ 

ʝʜʠʥʠʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʨʫʪʠʥʘ ʚ ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʩ ʜʦʚʝʨʠʪʝʣʴʥʦʡ 

ʚʝʨʦʷʪʥʦʩʪʴʶ 95 % ʩʦʩʪʘʚʣʷʝʪ Ñ4,59 %. 

5. ʆʧʨʝʜʝʣʝʥʦ ʦʧʪʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʩʙʦʨʘ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ, ʢʦʪʦʨʦʝ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʢʦʥʝʮ ʤʘʷ (3,19Ñ0,06 %) ʠ ʥʘʯʘʣʦ ʠʶʥʷ (2,79Ñ0,07 %). 

6. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʤʝʪʦʜʠʢʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʠ ʯʠʩʣʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʢʣʶʯʝʥʳ ʚ 

ʧʨʦʝʢʪ ʬʘʨʤʘʢʦʧʝʡʥʦʡ ʩʪʘʴʪʠ ʥʘ ʥʦʚʳʡ ʚʠʜ ʃʈʉ - çʊʦʧʦʣʷ ʯʝʨʥʦʛʦ ʣʠʩʪʴʷè. 
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ɻʃɸɺɸ 6. ʆɹʆʉʅʆɺɸʅʀɽ ʉʇʆʉʆɹɸ ʇʆʃʋʏɽʅʀʗ ʀ 

ʄɽʊʆɼʀʂ ʉʊɸʅɼɸʈʊʀɿɸʎʀʀ ʕʂʉʊʈɸʂʎʀʆʅʅʓʍ ʇʈɽʇɸʈɸʊʆɺ 

ʅɸ ʆʉʅʆɺɽ ʃʀʉʊʔɽɺ, ʇʆʏɽʂ ʀ ʇʆɹɽɻʆɺ ʊʆʇʆʃʗ ʏɽʈʅʆɻʆ 

ʃʠʩʪʴʷ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʩʦʜʝʨʞʘʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʛʨʫʧʧʳ ʚʝʱʝʩʪʚ: 

ʬʣʘʚʦʥʦʠʜʳ (ʩʤ. ʛʣʘʚʫ 4), ʧʨʦʩʪʳʝ ʬʝʥʦʣʳ, ʬʝʥʠʣʧʨʦʧʘʥʦʠʜʳ, ʜʫʙʠʣʴʥʳʝ 

ʚʝʱʝʩʪʚʘ, ʚʠʪʘʤʠʥʳ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ [112]. ɺʝʜʫʱʝʡ ʛʨʫʧʧʦʡ ɹɸʉ ʚ 

ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʷʚʣʷʶʪʩʷ ʚʳʜʝʣʝʥʥʳʝ ʥʘʤʠ ʬʣʘʚʦʥʦʠʜʳ, ʠʟ ʥʠʭ 

ʧʨʝʦʙʣʘʜʘʶʪ ʨʫʪʠʥ ʠ ʢʘʣʝʥʜʦʬʣʘʚʦʙʠʦʟʠʜ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʬʣʘʚʦʥʦʠʜʳ 

ʦʙʣʘʜʘʶʪ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʊʘʢ, 

ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ, ʩʦʜʝʨʞʘʥʠʝ ʬʣʘʚʦʥʦʠʜʳ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʤʝʜʠʮʠʥʝ 

ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚ, ʦʙʣʘʜʘʶʱʠʭ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ, 

ʘʥʪʠʤʠʢʨʦʙʥʳʤʠ, ʢʘʧʠʣʣʷʨʦʫʢʨʝʧʣʷʶʱʠʤʠ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤʠ ʠ ʠʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ [70, 130, 131]. 

ʇʨʝʧʘʨʘʪʳ ʥʘ ʦʩʥʦʚʝ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ 

ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʦʪʩʫʪʩʪʚʫʶʪ. ɹʣʘʛʦʜʘʨʷ ʙʦʣʴʰʦʤʫ ʨʘʟʥʦʦʙʨʘʟʠʶ ɹɸʉ, 

ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ, ʠ ʠʭ ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʫ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ. ʅʘʩʪʦʡʢʘ - ʵʪʦ ʦʜʥʘ ʠʟ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤ, ʢʦʪʦʨʘʷ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʥʘ ʦʩʥʦʚʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʩʪʦʡʢʠ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʣʝʢʘʨʩʪʚʝʥʥʳʡ ʧʨʝʧʘʨʘʪ, ʪʘʢ ʠ ʚ 

ʩʦʩʪʘʚʝ ʜʨʫʛʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤ (ʥʘʧʨʠʤʝʨ, ʩʠʨʦʧʦʚ). 

ɺ ʭʦʜʝ ʬʠʪʦʭʠʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʥʘʤʠ 

ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʤ ʵʢʩʪʨʘʛʝʥʪʦʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʩʪʦʡʢʠ ʠʟ 

ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʷʚʣʷʝʪʩʷ ʩʧʠʨʪ ʵʪʠʣʦʚʳʡ 70% ʢʦʥʮʝʥʪʨʘʮʠʠ. 

 

6.1. ʆʧʠʩʘʥʠʝ ʩʦʩʪʘʚʘ ʠ ʩʧʦʩʦʙʘ ʧʦʣʫʯʝʥʠʷ ʥʘʩʪʦʡʢʠ ʥʘ ʦʩʥʦʚʝ 

ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ 

ʅʘʤʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʦʙʨʘʟʮʳ ʥʘʩʪʦʝʢ ʥʘ ʦʩʥʦʚʝ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ 

ʯʝʨʥʦʛʦ ʩʣʝʜʫʶʱʠʤʠ ʩʧʦʩʦʙʘʤʠ: ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʜʨʦʙʥʦʡ ʤʘʮʝʨʘʮʠʝʡ ʠ 
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ʜʨʦʙʥʦʡ ʧʝʨʢʦʣʷʮʠʝʡ (ʩʤ. ʛʣʘʚʫ 2). ʆʙʨʘʟʮʳ ʥʘʩʪʦʝʢ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʘ 40%, 

70% ʠ 96% ʵʪʠʣʦʚʦʤ ʩʧʠʨʪʝ ʚ ʦʪʥʦʰʝʥʠʠ çʩʳʨʴʝ-ʵʢʩʪʨʘʛʝʥʪè 1:5. 

ʇʦʣʫʯʝʥʥʳʝ ʥʘʩʪʦʡʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʙʫʨʦ-ʟʝʣʝʥʫʶ, ʧʨʦʟʨʘʯʥʫʶ 

ʠʣʠ ʦʧʘʣʝʩʮʠʨʫʶʱʫʶ ʞʠʜʢʦʩʪʴ, ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʟʘʧʘʭʦʤ ʠ ʛʦʨʴʢʦʚʘʪʳʤ 

ʚʢʫʩʦʤ. 

 

6.2. ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ ʥʘʩʪʦʡʢʠ ʥʘ ʦʩʥʦʚʝ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ 

ɺ ɻʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʌʘʨʤʘʢʦʧʝʶ ʈʌ XIV  ʠʟʜʘʥʠʷ ʚʭʦʜʠʪ ʩʪʘʪʴʷ 

çʅʘʩʪʦʡʢʠè (ʆʌʉ.1.4.1.0019.15), ʢʦʪʦʨʘʷ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪ ʩʣʝʜʫʶʱʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʜʣʷ ʜʘʥʥʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʬʦʨʤʳ: ʩʦʜʝʨʞʘʥʠʝ 

ʜʝʡʩʪʚʫʶʱʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʩʧʠʨʪʘ ʵʪʠʣʦʚʦʛʦ, ʤʝʪʘʥʦʣʘ ʠ 

2-ʧʨʦʧʘʥʦʣʘ, ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ, ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ ʠ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ. 

 

6.2.1. ʂʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʨʝʧʘʨʘʪʘ çʊʦʧʦʣʷ ʯʝʨʥʦʛʦ ʣʠʩʪʴʝʚ ʥʘʩʪʦʡʢʘè 

ʂʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʦʙʨʘʟʮʦʚ ʥʘʩʪʦʝʢ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʥʘ 40%, 

70% ʠ 96% ʵʪʠʣʦʚʦʤ ʩʧʠʨʪʝ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʊʉʍ ʠ ʋʌ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ ʥʘʤʠ ʙʳʣ ʚʟʷʪ ʉʆ ʨʫʪʠʥʘ, ʢʦʪʦʨʳʡ ʤʳ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʩʳʨʴʷ - ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʊʉʍ-ʘʥʘʣʠʟʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʘʢʪʠʚʠʨʦʚʘʣʠ 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʝ ʧʣʘʩʪʠʥʳ ʤʘʨʢʠ çSorbfilè ʪʠʧʘ ʇʊʉʍ-ɸʌ-ɸ-ʋʌ ʠʣʠ 

ʇʊʉʍ-ʇ-ɸ-ʋʌ ʚ ʩʫʰʠʣʴʥʦʤ ʰʢʘʬʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 105
 ʦ
ʉ ʚ ʪʝʯʝʥʠʝ 30 

ʤʠʥʫʪ. 

ʅʘ ʣʠʥʠʶ ʩʪʘʨʪʘ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʧʣʘʩʪʠʥʢʠ ʢʘʧʠʣʣʷʨʦʤ ʥʘʥʦʩʠʣʠ 

ʥʘʩʪʦʡʢʠ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʥʘ 40%, 70% ʠ 96% ʵʪʠʣʦʚʦʤ ʩʧʠʨʪʝ ʠ 

ʩʧʠʨʪʦʚʦʡ ʨʘʩʪʚʦʨ ʉʆ ʨʫʪʠʥʘ - ʚʝʱʝʩʪʚʦ-ʩʪʘʥʜʘʨʪ. ʇʣʘʩʪʠʥʢʫ ʧʦʛʨʫʞʘʣʠ ʚ 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʫʩʢʫʶ ʢʘʤʝʨʫ, ʢʦʪʦʨʘʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʩʳʱʘʣʘʩʴ ʧʘʨʘʤʠ 

ʩʠʩʪʝʤʳ ʭʣʦʨʦʬʦʨʤ: ʵʪʘʥʦʣ: ʚʦʜʘ (26:16:3) ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ. 

ʍʨʦʤʘʪʦʛʨʘʬʠʨʦʚʘʣʠ ʚʦʩʭʦʜʷʱʠʤ ʩʧʦʩʦʙʦʤ, ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. 
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ʂʦʛʜʘ ʬʨʦʥʪ ʨʘʩʪʚʦʨʠʪʝʣʷ ʜʦʩʪʠʛʘʣ 7-8 ʩʤ, ʧʣʘʩʪʠʥʢʫ ʚʳʥʠʤʘʣʠ ʠʟ 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʢʘʤʝʨʳ ʠ ʚʳʩʫʰʠʚʘʣʠ. ʇʣʘʩʪʠʥʳ ʧʨʦʩʤʘʪʨʠʚʘʶʪ ʧʨʠ 

ʜʥʝʚʥʦʤ ʩʚʝʪʝ ʠ ʧʨʠ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤ ʦʩʚʝʱʝʥʠʠ ʧʨʠ ʜʣʠʥʘʭ ʚʦʣʥ 254 ʥʤ ʠ 

366 ʥʤ. ʊʘʢʞʝ ʧʣʘʩʪʠʥʳ ʦʙʨʘʙʘʪʳʚʘʶʪ ʨʝʘʢʪʠʚʘʤʠ: ʱʝʣʦʯʥʳʤ ʨʘʩʪʚʦʨʦʤ 

ɼʉʂ ʠ 3% ʩʧʠʨʪʦʚʳʤ ʨʘʩʪʚʦʨʦʤ AlCl 3. 

ʅʘ ʧʦʣʫʯʝʥʥʦʡ ʭʨʦʤʘʪʦʛʨʘʤʤʝ ʩ ʦʙʨʘʟʮʘʤʠ ʥʘʩʪʦʝʢ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ 

ʯʝʨʥʦʛʦ ʦʙʥʘʨʫʞʠʚʘʣʘʩʴ ʟʦʥʘ ʚʝʱʝʩʪʚʘ ʥʘ ʫʨʦʚʥʝ ʨʫʪʠʥʘ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʥʘ 

ʜʣʷ ʠʟʚʣʝʯʝʥʠʡ ʠʟ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 

ʥʘʩʪʦʡʢʝ ʥʘ ʦʩʥʦʚʝ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʥʘ 70% ʵʪʠʣʦʚʦʤ ʩʧʠʨʪʝ ʟʦʥʘ 

ʜʦʤʠʥʠʨʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ - ʨʫʪʠʥʘ ʧʨʦʷʚʣʷʣʘʩʴ ʚ ʚʠʜʝ ʙʦʣʝʝ ʷʨʢʦʛʦ ʠ 

ʢʨʫʧʥʦʛʦ ʧʷʪʥʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 70% ʵʪʠʣʦʚʳʡ ʩʧʠʨʪ ʢʘʢ 

ʵʢʩʪʨʘʛʝʥʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʩʧʠʨʪʘ ʵʪʠʣʦʚʦʛʦ ʣʫʯʰʝ 

ʠʟʚʣʝʢʘʝʪ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ ʠʟ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ. 

ɼʣʷ ʩʥʷʪʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʩʧʝʢʪʨʦʚ ʥʘʩʪʦʝʢ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʥʘ 25 ʤʣ 

ʧʦʤʝʱʘʶʪ 1 ʤʣ ʥʘʩʪʦʡʢʠ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʠ ʜʦʚʦʜʷʪ ʩʧʠʨʪʦʤ 

ʵʪʠʣʦʚʳʤ ʥʝʦʙʭʦʜʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦ ʤʝʪʢʠ (ʠʩʩʣʝʜʫʝʤʳʡ ʨʘʩʪʚʦʨ ɸ). 

ɿʘʪʝʤ 2 ʤʣ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ ɸ ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʥʘ 25 ʤʣ, 

ʜʦʙʘʚʣʷʶʪ 2 ʤʣ 3% ʩʧʠʨʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʘʣʶʤʠʥʠʷ (III ) ʭʣʦʨʠʜʘ ʠ ʜʦʚʦʜʷʪ 

ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʜʦ ʤʝʪʢʠ ʩʧʠʨʪʦʤ 96 % ʢʦʥʮʝʥʪʨʘʮʠʠ (ʠʩʧʳʪʫʝʤʳʡ ʨʘʩʪʚʦʨ 

ɺ). ʉʧʝʢʪʨʳ ʩʥʠʤʘʶʪ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ʤʘʨʢʠ çSpecord 40è (Analytik 

Jena) ʥʘ ʬʦʥʝ ʨʘʩʪʚʦʨʘ ʩʨʘʚʥʝʥʠʷ, ʧʦʣʫʯʝʥʥʦʛʦ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 1 ʤʣ 

ʥʘʩʪʦʡʢʠ ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 25 ʤʣ ʠ ʜʦʚʦʜʷʪ ʦʙʲʝʤ 

ʨʘʩʪʚʦʨʘ ʩʧʠʨʪʦʤ 96% ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦ ʤʝʪʢʠ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʫʯʝʥʥʳʭ 

ʵʣʝʢʪʨʦʥʥʳʭ ʩʧʝʢʪʨʦʚ ʩʦʧʦʩʪʘʚʠʤʳ ʩ ʪʘʢʦʚʳʤʠ ʨʘʩʪʚʦʨʦʚ ʠʟʚʣʝʯʝʥʠʡ ʠʟ 

ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ (ʨʠʩ. 60-63). 
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ʈʠʩʫʥʦʢ 60- ʋʌ-ʩʧʝʢʪʨʳ ʥʘʩʪʦʡʢʠ 

ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʥʘ  ʩʧʠʨʪʝ 

ʵʪʠʣʦʚʦʤ 70% ʢʦʥʮʝʥʪʨʘʮʠʠ.  

ʆʙʦʟʥʘʯʝʥʠʷ: 1 - ʠʩʭʦʜʥʳʡ ʨʘʩʪʚʦʨ; 

2 - ʨʘʩʪʚʦʨ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʘʣʶʤʠʥʠʷ 

ʭʣʦʨʠʜʘ. 

ʈʠʩʫʥʦʢ 61 - ʋʌ-ʩʧʝʢʪʨ ʥʘʩʪʦʡʢʠ 

ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʥʘ ʩʧʠʨʪʝ 

ʵʪʠʣʦʚʦʤ 70% ʢʦʥʮʝʥʪʨʘʮʠʠ 

(ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʚʘʨʠʘʥʪ). 

 

  
ʈʠʩʫʥʦʢ 62 - ʋʌ-ʩʧʝʢʪʨ ʥʘʩʪʦʡʢʠ 

ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʥʘ ʩʧʠʨʪʝ 

ʵʪʠʣʦʚʦʤ 40% ʢʦʥʮʝʥʪʨʘʮʠʠ 

(ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʚʘʨʠʘʥʪ). 

ʈʠʩʫʥʦʢ 63 - ʋʌ-ʩʧʝʢʪʨ ʥʘʩʪʦʡʢʠ 

ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʥʘ ʩʧʠʨʪʝ 

ʵʪʠʣʦʚʦʤ 96% ʢʦʥʮʝʥʪʨʘʮʠʠ 

(ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʚʘʨʠʘʥʪ). 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʙʘʪʦʭʨʦʤʥʳʡ ʩʜʚʠʛ ʜʣʠʥʥʦʚʦʣʥʦʚʦʡ 

ʧʦʣʦʩʳ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʩʧʠʨʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʘʣʶʤʠʥʠʷ (III) ʭʣʦʨʠʜʘ (ʨʠʩ. 

60), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʢʣʘʜʝ ʚʝʱʝʩʪʚ ʬʣʘʚʦʥʦʠʜʥʦʡ ʧʨʠʨʦʜʳ ʚ ʢʨʠʚʫʶ 

ʧʦʛʣʦʱʝʥʠʷ ʋʌ-ʩʧʝʢʪʨʦʚ ʥʘʩʪʦʡʢʠ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ. ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ 

ʚ ʋʌ-ʩʧʝʢʪʨʘʭ ʥʘʩʪʦʝʢ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʩʧʠʨʪʝ 

ʵʪʠʣʦʚʦʤ ʨʘʟʣʠʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʠʤʝʝʪʩʷ ʤʘʢʩʠʤʫʤ ʧʦʛʣʦʱʝʥʠʷ ʧʨʠ 
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414Ñ2 ʥʤ (ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʚʘʨʠʘʥʪ) (ʨʠʩ.61-63), ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʤʘʢʩʠʤʫʤʫ ʧʦʛʣʦʱʝʥʠʷ ʩʧʠʨʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʉʆ ʨʫʪʠʥʘ. ʊʘʢ ʢʘʢ ʋʌ-ʩʧʝʢʪʨ 

ʦʙʨʘʟʮʦʚ ʥʘʩʪʦʝʢ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʠʤʝʝʪ ʩʭʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦ 

ʩʧʝʢʪʨʘʤʠ ʠʟʚʣʝʯʝʥʠʡ ʠʟ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʤʝʪʦʜʠʢʘ 

ʤʦʞʝʪ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʘ ʜʣʷ ʠʩʩʣʝʜʫʝʤʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʬʦʨʤʳ - ʥʘʩʪʦʡʢʠ 

ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʘ ʋʌ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʜʣʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʥʘʩʪʦʡʢʠ ʥʘ 

ʦʩʥʦʚʝ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ. 

6.2.2. ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ 

ʣʝʢʘʨʩʪʚʝʥʥʦʤ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʨʝʧʘʨʘʪʝ çʊʦʧʦʣʷ ʯʝʨʥʦʛʦ ʣʠʩʪʴʝʚ 

ʥʘʩʪʦʡʢʘè 

ɼʣʷ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʥʘʤʠ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʦʧʠʩʘʥʘ ʤʝʪʦʜʠʢʘ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʨʫʪʠʥ. 

ʇʦʣʫʯʝʥʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʩʧʝʢʪʨʳ ʠʟʚʣʝʯʝʥʠʷ ʠ ʥʘʩʪʦʝʢ ʥʘ ʦʩʥʦʚʝ ʣʠʩʪʴʝʚ 

ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʠʤʝʶʪ ʤʘʢʩʠʤʫʤ ʧʦʛʣʦʱʝʥʠʷ ʧʨʠ 414Ñ2 ʥʤ, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʘʢʦʚʦʤʫ ʤʘʢʩʠʤʫʤʫ ʧʦʛʣʦʱʝʥʠʷ ʉʆ ʨʫʪʠʥʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ 

ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʤʦʞʝʪ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʘ ʜʣʷ ʥʘʩʪʦʝʢ ʥʘ ʦʩʥʦʚʝ 

ʜʘʥʥʦʛʦ ʩʳʨʴʷ. 

ʄʝʪʦʜʠʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ 

ʥʘʩʪʦʡʢʝ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʨʫʪʠʥ. 

1 ʤʣ ʥʘʩʪʦʡʢʠ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʥʘ 40%, 70% ʠʣʠ 96% ʩʧʠʨʪʝ 

ʵʪʠʣʦʚʦʤ ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʥʘ 25 ʤʣ ʠ ʩʧʠʨʪʦʤ ʵʪʠʣʦʚʳʤ 

ʥʝʦʙʭʦʜʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦ ʤʝʪʢʠ (ʠʩʧʳʪʫʝʤʳʡ ʨʘʩʪʚʦʨ ɸ). ɿʘʪʝʤ 2 ʤʣ 

ʨʘʩʪʚʦʨʘ ɸ ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʥʘ 25 ʤʣ, ʜʦʙʘʚʣʷʶʪ 2 ʤʣ 3% 

ʩʧʠʨʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʘʣʶʤʠʥʠʷ (III)  ʭʣʦʨʠʜʘ ʠ ʜʦʚʦʜʷʪ ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʜʦ 

ʤʝʪʢʠ ʩʧʠʨʪʦʤ 96 % ʢʦʥʮʝʥʪʨʘʮʠʠ (ʠʩʧʳʪʫʝʤʳʡ ʨʘʩʪʚʦʨ ɺ). ʆʧʪʠʯʝʩʢʫʶ 

ʧʣʦʪʥʦʩʪʴ ʠʟʤʝʨʷʶʪ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ʤʘʨʢʠ çSpecord 40è (Analytik Jena) 

ʧʨʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʜʣʠʥʝ ʚʦʣʥʳ 414 ʥʤ ʚ ʢʶʚʝʪʝ ʩ ʪʦʣʱʠʥʦʡ ʩʣʦʷ 10 ʤʤ ʥʘ 

ʬʦʥʝ ʨʘʩʪʚʦʨʘ ʩʨʘʚʥʝʥʠʷ, ʧʦʣʫʯʝʥʥʦʛʦ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 1 ʤʣ ʥʘʩʪʦʡʢʠ 
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ʧʦʤʝʱʘʶʪ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 25 ʤʣ ʠ ʜʦʚʦʜʷʪ ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ 

ʩʧʠʨʪʦʤ 96% ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦ ʤʝʪʢʠ.  

ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʨʫʪʠʥ ʚ ʥʘʩʪʦʡʢʝ ʚ 

ʧʨʦʮʝʥʪʘʭ (ʍ) ʨʘʩʩʯʠʪʳʚʘʶʪ ʧʦ ʬʦʨʤʫʣʝ: 

ʍ
Ὀ ςzυzςυ

ςτπzρz ς
ȟ 

ʛʜʝ D - ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ; 240 - ʫʜʝʣʴʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʧʦʛʣʦʱʝʥʠʷ ʉʆ ʨʫʪʠʥʘ ʧʨʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʜʣʠʥʝ ʚʦʣʥʳ 414 ʥʤ. 

ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʦʙʨʘʟʮʘʭ ʥʘʩʪʦʝʢ 

ʥʘ 40%, 70% ʠ 96% ʵʪʠʣʦʚʦʤ ʩʧʠʨʪʝ ʩʦʩʪʘʚʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0,13Ñ0,05%, 

0,15Ñ0,07% ʠ 0,06Ñ0,002%. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, 

ʯʪʦ ʥʘʩʪʦʡʢʘ ʥʘ 70% ʵʪʠʣʦʚʦʤ ʩʧʠʨʪʝ ʠʤʝʝʪ ʙʦʣʴʰʠʡ ʚʳʭʦʜ ʜʝʡʩʪʚʫʶʱʠʭ 

ʚʝʱʝʩʪʚ ʠ ʧʦʟʚʦʣʷʶʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʜʣʷ ʥʘʩʪʦʡʢʠ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʥʘ 

70% ʵʪʠʣʦʚʦʤ ʩʧʠʨʪʝ ʥʠʞʥʠʡ ʧʨʝʜʝʣ ʩʦʜʝʨʞʘʥʠʷ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʥʝ 

ʤʝʥʝʝ 0,1 %. ʅʘʩʪʦʡʢʘ ʥʘ 70% ʵʪʠʣʦʚʦʤ ʩʧʠʨʪʝ ʤʦʞʝʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʬʦʨʤʳ ʥʘ ʦʩʥʦʚʝ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ.  

6.3. ʀʟʫʯʝʥʠʝ ʘʥʪʠʤʠʢʨʦʙʦʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʵʢʩʪʨʘʢʮʠʦʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʩʳʨʴʷ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʚ ʦʪʥʦʰʝʥʠʠ ʰʪʘʤʤʦʚ, 

ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʧʘʮʠʝʥʪʦʚ ʩ ʤʫʢʦʚʠʩʮʠʜʦʟʦʤ 

ʆʜʥʦʡ ʠʟ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʪʝʨʘʧʠʷ 

ʤʫʢʦʚʠʩʮʠʜʦʟʘ, ʢʦʪʦʨʘʷ ʥʘʧʨʘʚʣʝʥʘ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʥʘ ʦʙʣʝʛʯʝʥʠʝ 

ʩʦʩʪʦʷʥʠʷ ʧʘʮʠʝʥʪʘ ʠ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ [37, 89]. ʄʫʢʦʚʠʩʮʠʜʦʟ - 

ʛʝʥʝʪʠʯʝʩʢʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʥʘʨʫʰʝʥʠʝʤ ʩʝʢʨʝʮʠʠ 

ʵʢʟʦʢʨʠʥʥʳʭ ʞʝʣʝʟ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʦʨʛʘʥʦʚ ʩ ʧʦʨʘʞʝʥʠʝʤ ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʜʳʭʘʪʝʣʴʥʦʛʦ ʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʪʷʞʝʣʳʤ ʪʝʯʝʥʠʝʤ ʠ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʨʦʛʥʦʟʦʤ [37, 89]. ʆʩʥʦʚʥʫʶ ʩʣʦʞʥʦʩʪʴ ʚ ʪʝʨʘʧʠʠ 

ʤʫʢʦʚʠʩʮʠʜʦʟʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʘʮʠʝʥʪʳ, ʠʥʬʠʮʠʨʦʚʘʥʥʳʝ ʰʪʘʤʤʘʤʠ 

Burkholderia, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʨʷʜʫ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ 

ʩʨʝʜʩʪʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʜʝʪʩʷ ʧʦʠʩʢ ʥʦʚʳʭ 
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ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʠ ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ. ʇʝʨʩʧʝʢʪʠʚʥʳʤʠ ʚ ʪʝʨʘʧʠʠ ʤʫʢʦʚʠʩʮʠʜʦʟʘ ʷʚʣʷʶʪʩʷ 

ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʪʘʢ ʢʘʢ ʨʘʩʪʝʥʠʷ ʦʙʣʘʜʘʶʪ ʙʦʣʝʝ 

ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʥʘʧʨʠʤʝʨ, ʬʣʘʚʦʥʦʠʜʳ 

ʦʢʘʟʳʚʘʶʪ ʘʥʪʠʤʠʢʨʦʙʥʦʝ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ, ʘ ʪʘʢʞʝ 

ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʦʝ, ʩʧʘʟʤʦʣʠʪʠʯʝʩʢʦʝ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʝ ʜʝʡʩʪʚʠʝ), 

ʙʝʟʦʧʘʩʥʳ ʚ ʧʨʠʤʝʥʝʥʠʠ ʠ ʦʙʣʘʜʘʶʪ ʤʠʥʠʤʘʣʴʥʳʤ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʫ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ [64, 70].  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘʩʪʦʡʢʘ ʥʘ ʦʩʥʦʚʝ ʧʦʯʝʢ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʦʙʣʘʜʘʝʪ 

ʘʥʪʠʤʠʢʨʦʙʥʳʤ, ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʳʤ ʠ ʨʘʥʦʟʘʞʠʚʣʷʶʱʠʤ ʜʝʡʩʪʚʠʝʤ ʠ 

ʧʨʠʤʝʥʷʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ ʛʥʦʡʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʤʷʛʢʠʭ ʪʢʘʥʝʡ 

[40, 62, 64, 100]. ʊʘʢʞʝ ʠʟʚʝʩʪʥʦ ʦ ʧʨʠʤʝʥʝʥʠʠ ʚ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ ʜʨʫʛʦʛʦ 

ʚʠʜʘ ʩʳʨʴʷ ʪʦʧʦʣʷ - ʣʠʩʪʴʝʚ, ʩʦʢ ʢʦʪʦʨʦʛʦ ʦʙʣʘʜʘʝʪ ʪʘʢʞʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʳʨʴʝ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʷʚʣʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʤ 

ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʩʳʨʴʝʤ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʦʙʣʘʜʘʪɹ ʪʘʢʞʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʦʪʥʦʰʝʥʠʠ ʰʪʘʤʤʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʧʘʮʠʝʥʪʦʚ ʩ 

ʤʫʢʦʚʠʩʮʠʜʦʟʦʤ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʠ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ. 

6.3.1. ʆʙʨʘʟʮʳ ʥʘʩʪʦʝʢ ʥʘ ʦʩʥʦʚʝ ʧʦʯʝʢ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ 

ʈʘʥʝʝ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʥʘʩʪʦʡʢʠ ʥʘ ʦʩʥʦʚʝ ʧʦʯʝʢ 

ʪʦʧʦʣʷ, ʛʜʝ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʠ ʦʙʦʩʥʦʚʘʥ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʵʢʩʪʨʘʛʝʥʪʘ -  

80 % ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʜʣʷ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʜʝʡʩʪʚʫʶʱʠʭ 

ʚʝʱʝʩʪʚ ʠʟ ʩʳʨʴʷ [100]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʘʚʥʠʪʝʣʴʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ 

ʧʦʜʚʝʨʛʘʣʠʩʴ ʥʘʩʪʦʡʢʠ ʧʦʯʝʢ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʥʘ 40%,70% ʠ 80% ʵʪʠʣʦʚʦʤ 

ʩʧʠʨʪʝ. 

ʅʘʩʪʦʡʢʘ ʧʦʯʝʢ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʥʘ 80% ʵʪʠʣʦʚʦʤ ʩʧʠʨʪʝ ʦʙʣʘʜʘʝʪ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʵʬʬʝʢʪʦʤ ʚ ʦʪʥʦʰʝʥʠʠ Burkholderia cenocepacia ST 208 

(ʜʦ ʨʘʟʚʝʜʝʥʠʷ 1:32) ʠ Pseudomonas aeruginosa (ʜʦ ʨʘʟʚʝʜʝʥʠʷ 1:16). ʇʨʠ 

ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʚʝʜʝʥʠʠ ʥʘʩʪʦʡʢʠ ʧʦʯʝʢ ʪʦʧʦʣʷ 80% ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ 

ʩʦʭʨʘʥʷʣʘʩʴ ʙʘʢʪʝʨʠʮʠʜʥʦʝ (ʜʦ ʨʘʟʚʝʜʝʥʠʷ 1:256) ʠ ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʦʝ (ʜʦ 

ʨʘʟʚʝʜʝʥʠʷ 1:1024) ʜʝʡʩʪʚʠʝ ʚ ʦʪʥʦʰʝʥʠʠ ʰʪʘʤʤʦʚ Burkholderia multivorans 
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ʦʪ ʧʘʮʠʝʥʪʦʚ ʩ ʤʫʢʦʚʠʩʮʠʜʦʟʦʤ. ʅʘʯʠʥʘʷ ʩ ʨʘʟʚʝʜʝʥʠʷ 1:2048 ʥʘʙʣʶʜʘʣʩʷ 

ʨʦʩʪ ʚʩʝʭ ʪʝʩʪʠʨʫʝʤʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʪʘʙʣ. 15). 

 

ʊʘʙʣʠʮʘ 15 - ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʥʘʩʪʦʡʢʠ ʧʦʯʝʢ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ (80% ʵʪʠʣʦʚʳʡ ʩʧʠʨʪ) 

ʄʠʢʨʦʦʨʛʘʥʠʟʤ 
ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʨʘʟʚʝʜʝʥʠʷ 

1 2 3 4 5 6 7 8 9 10 11 12 

ʐʪʘʤʤ 105 - - - 0 0 + + + + + + + 

ʐʪʘʤʤ 136 - - 0 0 0 + + + + + + + 

ʐʪʘʤʤ 141 - - - - - - - - 0 0 + + 

ʐʪʘʤʤ 139 - - - - - - - 0 0 + + + 

ʐʪʘʤʤ 799 - 0 0 0 + + + + + + + + 

ʆʙʦʟʥʘʯʝʥʠʷ: ç-è - ʨʦʩʪʘ ʥʝʪ (ʙʘʢʪʝʨʠʮʠʜʥʳʡ ʵʬʬʝʢʪ); ç0è - ʟʘʜʝʨʞʢʘ 

ʨʦʩʪʘ (ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ), ç+è - ʨʦʩʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

 

ʅʘʩʪʦʡʢʘ ʧʦʯʝʢ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʥʘ 70% ʵʪʠʣʦʚʦʤ ʩʧʠʨʪʝ ʧʨʦʷʚʣʷʣʘ 

ʩʭʦʞʫʶ ʘʥʪʠʤʠʢʨʦʙʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʰʪʘʤʤʦʚ Burkholderia 

cenocepacia ST 208 ʠ Pseudomonas aeruginosa (ʜʦ ʨʘʟʚʝʜʝʥʠʷ 1:8). 

ʅʘʠʙʦʣʴʰʘʷ ʠʥʛʠʙʠʨʫʶʱʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʦʪʥʦʰʝʥʠʠ ʰʪʘʤʤʘ 

Burkholderia multivorans (ʜʦ ʨʘʟʚʝʜʝʥʠʷ 1:512) (ʪʘʙʣ. 16). 

 

ʊʘʙʣʠʮʘ 16 - ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʥʘʩʪʦʡʢʠ ʧʦʯʝʢ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ (70% ʵʪʠʣʦʚʳʡ ʩʧʠʨʪ) 

ʄʠʢʨʦʦʨʛʘʥʠʟʤ 
ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʨʘʟʚʝʜʝʥʠʷ 

1 2 3 4 5 6 7 8 9 10 11 12 

ʐʪʘʤʤ 105 - - - 0 0 + + + + + + + 

ʐʪʘʤʤ 136 - 0 0 0 + + + + + + + + 

ʐʪʘʤʤ 141 - - - - - - - - - + + + 

ʐʪʘʤʤ 139 - - - - - - - 0 0 + + + 

ʐʪʘʤʤ 799 0 0 0 + + + + + + + + + 

ʆʙʦʟʥʘʯʝʥʠʷ: ç-è - ʨʦʩʪʘ ʥʝʪ (ʙʘʢʪʝʨʠʮʠʜʥʳʡ ʵʬʬʝʢʪ); ç0è - ʟʘʜʝʨʞʢʘ 

ʨʦʩʪʘ (ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ), ç+è - ʨʦʩʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 
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ʅʘʩʪʦʡʢʘ ʧʦʯʝʢ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʥʘ 40% ʵʪʠʣʦʚʦʤ ʩʧʠʨʪʝ ʧʨʦʷʚʠʣʘ 

ʚʳʨʘʞʝʥʥʦʝ ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʚ ʦʪʥʦʰʝʥʠʠ ʰʪʘʤʤʦʚ 

Burkholderia cenocepacia ST 208 (ʜʦ ʨʘʟʚʝʜʝʥʠʷ 1:128) ʠ Burkholderia 

multivorans (ʜʦ ʨʘʟʚʝʜʝʥʠʷ 1:256) (ʪʘʙʣ. 17). 

 

ʊʘʙʣʠʮʘ 17 - ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʥʘʩʪʦʡʢʠ ʧʦʯʝʢ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ (40% ʵʪʠʣʦʚʳʡ ʩʧʠʨʪ) 

ʄʠʢʨʦʦʨʛʘʥʠʟʤ 
ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʨʘʟʚʝʜʝʥʠʷ 

1 2 3 4 5 6 7 8 9 10 11 12 

ʐʪʘʤʤ 105 - - - - 0 0 0 + + + + + 

ʐʪʘʤʤ 136 - 0 0 + + + + + + + + + 

ʐʪʘʤʤ 141 - - - - - 0 0 0 + + + + 

ʐʪʘʤʤ 139 - - - - - - - 0 + + + + 

ʐʪʘʤʤ 799 0 0 0 0 + + + + + + + + 

ʆʙʦʟʥʘʯʝʥʠʷ: ç-è - ʨʦʩʪʘ ʥʝʪ (ʙʘʢʪʝʨʠʮʠʜʥʳʡ ʵʬʬʝʢʪ); ç0è - ʟʘʜʝʨʞʢʘ 

ʨʦʩʪʘ (ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ), ç+è - ʨʦʩʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʥʘʩʪʦʝʢ ʥʘ ʦʩʥʦʚʝ ʧʦʯʝʢ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ (ʥʘ 40 %, 70% ʠ 80% ʵʪʠʣʦʚʦʤ 

ʩʧʠʨʪʝ) ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʫʶ  ʘʥʪʠʤʠʢʨʦʙʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ 

ʦʪʥʦʰʝʥʠʠ ʰʪʘʤʤʦʚ ʤʫʢʦʚʠʩʮʠʜʦʟʘ ʧʨʦʷʚʣʷʝʪ ʥʘʩʪʦʡʢʘ ʧʦʯʝʢ ʪʦʧʦʣʷ 

ʯʝʨʥʦʛʦ ʥʘ 80% ʵʪʠʣʦʚʦʤ ʩʧʠʨʪʝ. ʇʨʠ ʵʪʦʤ ʥʘʩʪʦʡʢʠ ʧʦʯʝʢ ʧʨʦʷʚʣʷʣʠ 

ʫʟʢʦʥʘʧʨʘʚʣʝʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ  ʰʪʘʤʤʘ Burkholderia 

multivorans. 

 

6.3.2. ʆʙʨʘʟʮʳ ʥʘʩʪʦʝʢ ʥʘ ʦʩʥʦʚʝ ʧʦʙʝʛʦʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ 

ʉ ʮʝʣʴʶ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʪʝʥʠʷ, ʥʘʤʠ 

ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʘ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʰʪʘʤʤʦʚ, 

ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʧʘʮʠʝʥʪʦʚ ʩ ʤʫʢʦʚʠʩʮʠʜʦʟʦʤ, ʫ ʦʙʨʘʟʮʦʚ ʥʘʩʪʦʝʢ ʥʘ ʦʩʥʦʚʝ 

ʧʦʙʝʛʦʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʥʘ 40%,70% ʠ 96% ʵʪʠʣʦʚʦʤ ʩʧʠʨʪʝ.  
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ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʥʘʩʪʦʝʢ ʥʘ 40% ʠ 96% ʵʪʠʣʦʚʦʤ ʩʧʠʨʪʝ 

ʧʦʙʝʛʦʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʚʳʷʚʣʝʥʦ ʚʳʨʘʞʝʥʥʦʝ ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ 

ʚ ʦʪʥʦʰʝʥʠʠ ʰʪʘʤʤʦʚ Burkholderia cenocepacia ST 208 ʠ Burkholderia 

multivorans (ʜʦ ʨʘʟʚʝʜʝʥʠʷ 1:128), ʜʣʷ ʥʘʩʪʦʡʢʠ ʧʦʙʝʛʦʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʥʘ 

70% ʵʪʠʣʦʚʦʤ ʩʧʠʨʪʝ ʘʥʪʠʤʠʢʨʦʙʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʜʘʥʥʳʭ 

ʰʪʘʤʤʦʚ ʩʦʭʨʘʥʷʝʪʩʷ ʨʦʚʥʳʤ ʬʨʦʥʪʦʤ ʜʦ ʨʘʟʚʝʜʝʥʠʷ 1:256.  ɺ ʯʘʩʪʥʦʩʪʠ, 

ʥʘʠʤʝʥʴʰʘʷ ʄʀʂ ʥʘʩʪʦʝʢ ʧʦʙʝʛʦʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʥʘ 40% ʠ 96% ʵʪʠʣʦʚʦʤ 

ʩʧʠʨʪʝ ʦʙʥʘʨʫʞʝʥʘ ʚ ʦʪʥʦʰʝʥʠʠ Burkholderia cenocepacia ST 208 (ʜʦ 

ʨʘʟʚʝʜʝʥʠʷ 1:512). ɺ ʦʪʥʦʰʝʥʠʠ Pseudomonas aeruginosa ʫ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ 

ʥʘʩʪʦʝʢ ʥʘʙʣʶʜʘʝʪʩʷ ʘʥʪʠʤʠʢʨʦʙʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʜʦ ʨʘʟʚʝʜʝʥʠʷ 1:8 (ʪʘʙʣ. 18-

20).  

 

ʊʘʙʣʠʮʘ 18 - ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʥʘʩʪʦʡʢʠ ʧʦʙʝʛʦʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ (96% ʵʪʠʣʦʚʳʡ ʩʧʠʨʪ) 

ʄʠʢʨʦʦʨʛʘʥʠʟʤ 
ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʨʘʟʚʝʜʝʥʠʷ 

1 2 3 4 5 6 7 8 9 10 11 12 

ʐʪʘʤʤ 105 - - - 0 0 0 0 + + + + + 

ʐʪʘʤʤ 136 - - - - 0 0 0 0 0 + + + 

ʐʪʘʤʤ 141 - - 0 0 0 0 0 0 + + + + 

ʐʪʘʤʤ 139 - - - - - 0 0 + + + + + 

ʐʪʘʤʤ 799 - - 0 + + + + + + + + + 

ʆʙʦʟʥʘʯʝʥʠʷ: ç-è - ʨʦʩʪʘ ʥʝʪ (ʙʘʢʪʝʨʠʮʠʜʥʳʡ ʵʬʬʝʢʪ); ç0è - ʟʘʜʝʨʞʢʘ 

ʨʦʩʪʘ (ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ), ç+è - ʨʦʩʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 
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ʊʘʙʣʠʮʘ 19 - ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʥʘʩʪʦʡʢʠ ʧʦʙʝʛʦʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ (70% ʵʪʠʣʦʚʳʡ ʩʧʠʨʪ) 

ʄʠʢʨʦʦʨʛʘʥʠʟʤ 
ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʨʘʟʚʝʜʝʥʠʷ 

1 2 3 4 5 6 7 8 9 10 11 12 

ʐʪʘʤʤ 105 - - - 0 0 0 0 0 + + + + 

ʐʪʘʤʤ 136 - - - - 0 0 0 0 + + + + 

ʐʪʘʤʤ 141 - - 0 0 0 0 0 0 + + + + 

ʐʪʘʤʤ 139 - - - - 0 0 0 + + + + + 

ʐʪʘʤʤ 799 - - 0 + + + + + + + + + 

ʆʙʦʟʥʘʯʝʥʠʷ: ç-è - ʨʦʩʪʘ ʥʝʪ (ʙʘʢʪʝʨʠʮʠʜʥʳʡ ʵʬʬʝʢʪ); ç0è - ʟʘʜʝʨʞʢʘ 

ʨʦʩʪʘ (ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ), ç+è - ʨʦʩʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

 

ʊʘʙʣʠʮʘ 20 - ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʥʘʩʪʦʡʢʠ ʧʦʙʝʛʦʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ (40% ʵʪʠʣʦʚʳʡ ʩʧʠʨʪ) 

ʄʠʢʨʦʦʨʛʘʥʠʟʤ 
ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʨʘʟʚʝʜʝʥʠʷ 

1 2 3 4 5 6 7 8 9 10 11 12 

ʐʪʘʤʤ 105 - - - 0 0 0 0 0 0 + + + 

ʐʪʘʤʤ 136 - - 0 0 0 0 0 + + + + + 

ʐʪʘʤʤ 141 - - - - 0 0 + + + + + + 

ʐʪʘʤʤ 139 - - - 0 0 0 0 + + + + + 

ʐʪʘʤʤ 799 - - 0 + + + + + + + + + 

ʆʙʦʟʥʘʯʝʥʠʷ: ç-è - ʨʦʩʪʘ ʥʝʪ (ʙʘʢʪʝʨʠʮʠʜʥʳʡ ʵʬʬʝʢʪ); ç0è - ʟʘʜʝʨʞʢʘ 

ʨʦʩʪʘ (ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ), ç+è - ʨʦʩʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʥʘʩʪʦʝʢ ʧʦʙʝʛʦʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ (ʥʘ 40%, 70% ʠ 

96% ʵʪʠʣʦʚʦʤ ʩʧʠʨʪʝ) ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʥʘʠʙʦʣʴʰʫʶ ʘʥʪʠʤʠʢʨʦʙʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʥʘʩʪʦʡʢʠ ʥʘ ʦʩʥʦʚʝ 96% ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʥʘʩʪʦʝʢ 

ʧʦʙʝʛʦʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʚʩʝʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʪʤʝʯʝʥʘ ʦʩʦʙʝʥʥʦʩʪʴ -  ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʘʢʪʠʚʥʦʩʪʠ ʚ ʦʪʥʦʰʝʥʠʠ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʰʪʘʤʤʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʦʪ 

ʧʘʮʠʝʥʪʦʚ ʩ ʤʫʢʦʚʠʩʮʠʜʦʟʦʤ. 
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6.3.3. ʉʧʠʨʪʦʚʦʡ ʨʘʩʪʚʦʨ ʉʆ ʧʠʥʦʩʪʨʦʙʠʥʘ 

ʉʪʘʥʜʘʨʪʥʳʡ ʦʙʨʘʟʝʮ ʧʠʥʦʩʪʨʦʙʠʥʘ ʦʢʘʟʳʚʘʝʪ ʘʥʪʠʤʠʢʨʦʙʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʚʩʝʭ ʰʪʘʤʤʦʚ. ʇʠʥʦʩʪʨʦʙʠʥ ʧʦʢʘʟʘʣ ʚʳʨʘʞʝʥʥʫʶ 

ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ Burkholderia cenocepacia ST 

208 (1:64) ʠ Burkholderia multivorans (1:512). ɺ ʦʪʥʦʰʝʥʠʠ Pseudomonas 

aeruginosa ʉʆ ʧʠʥʦʩʪʨʦʙʠʥʘ ʧʦʢʘʟʘʣ ʩʣʘʙʦʝ ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ - 

ʨʘʟʚʝʜʝʥʠʝ 1:4 (ʪʘʙʣ. 21). 

 

ʊʘʙʣʠʮʘ 21 - ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʩʧʠʨʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʉʆ ʧʠʥʦʩʪʨʦʙʠʥʘ 

ʄʠʢʨʦʦʨʛʘʥʠʟʤ 
ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʨʘʟʚʝʜʝʥʠʷ 

1 2 3 4 5 6 7 8 9 10 11 12 

ʐʪʘʤʤ 105 - - 0 0 0 0 + + + + + + 

ʐʪʘʤʤ 136 - - + + + + + + + + + + 

ʐʪʘʤʤ 141 - - 0 0 0 0 0 0 + + + + 

ʐʪʘʤʤ 139 - - 0 0 0 0 0 0 0 + + + 

ʐʪʘʤʤ 799 0 0 + + + + + + + + + + 

ʆʙʦʟʥʘʯʝʥʠʷ: ç-è - ʨʦʩʪʘ ʥʝʪ (ʙʘʢʪʝʨʠʮʠʜʥʳʡ ʵʬʬʝʢʪ); ç0è - ʟʘʜʝʨʞʢʘ 

ʨʦʩʪʘ (ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ), ç+è - ʨʦʩʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʘʢʪʠʚʥʦʩʪʠ ʉʆ ʧʠʥʦʩʪʨʦʙʠʥʘ ʧʦʢʘʟʳʚʘʶʪ, 

ʯʪʦ ʦʥ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʫʟʢʦʥʘʧʨʘʚʣʝʥʥʦʡ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʴ ʁʚ 

ʦʪʥʦʰʝʥʠʠ ʰʪʘʤʤʘ Burkholderia multivorans. 

 

6.3.4. ʆʙʨʘʟʮʳ ʥʘʩʪʦʝʢ ʥʘ ʦʩʥʦʚʝ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ 

ʅʘʩʪʦʡʢʘ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʥʘ 96% ʵʪʠʣʦʚʦʤ ʩʧʠʨʪʝ ʧʨʦʷʚʣʷʝʪ 

ʘʥʪʠʤʠʢʨʦʙʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʰʪʘʤʤʦʚ ʦʪ 

ʧʘʮʠʝʥʪʦʚ ʩ ʤʫʢʦʚʠʮʠʜʦʟʦʤ (ʪʘʙʣ. 22), ʦʜʥʘʢʦ ʝʝ ʘʢʪʠʚʥʦʩʪʴ ʥʝ ʧʨʝʚʳʰʘʝʪ 

ʪʘʢʦʚʫʶ ʫ ʩʧʠʨʪʘ ʵʪʠʣʦʚʦʛʦ 96%. 
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ʊʘʙʣʠʮʘ 22 - ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʥʘʩʪʦʡʢʠ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ (96% ʵʪʠʣʦʚʳʡ ʩʧʠʨʪ) 

ʄʠʢʨʦʦʨʛʘʥʠʟʤ 
ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʨʘʟʚʝʜʝʥʠʷ 

1 2 3 4 5 6 7 8 9 10 11 12 

ʐʪʘʤʤ 105 - - + + + + + + + + + + 

ʐʪʘʤʤ 136 - - - - + + + + + + + + 

ʐʪʘʤʤ 141 - - - - 0 + + + + + + + 

ʐʪʘʤʤ 139 - - - + + + + + + + + + 

ʐʪʘʤʤ 799 - - - 0 0 + + + + + + + 

ʆʙʦʟʥʘʯʝʥʠʷ: ç-è - ʨʦʩʪʘ ʥʝʪ (ʙʘʢʪʝʨʠʮʠʜʥʳʡ ʵʬʬʝʢʪ); ç0è - ʟʘʜʝʨʞʢʘ 

ʨʦʩʪʘ (ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ), ç+è - ʨʦʩʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

 

ʅʘʠʤʝʥʴʰʘʷ ʄʀʂ ʦʪʥʦʩʠʪʝʣʴʥʦ ʰʪʘʤʤʦʚ Burkholderia cenocepacia ST 

208 ʠ Burkholderia multivorans, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʧʘʮʠʝʥʪʦʚ ʩ ʤʫʢʦʚʠʩʮʠʜʦʟʦʤ, 

ʚʳʷʚʣʝʥʘ ʫ ʥʘʩʪʦʡʢʠ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʥʘ 70% ʵʪʠʣʦʚʦʤ ʩʧʠʨʪʝ. 

ɼʘʥʥʘʷ ʥʘʩʪʦʡʢʘ ʧʦʜʘʚʣʷʝʪ ʨʦʩʪ ʰʪʘʤʤʦʚ ʧʨʠ ʨʘʟʚʝʜʝʥʠʠ ʚ 2, 4, 8, 16 ʠ 32 

ʨʘʟʘ ʚʢʣʶʯʠʪʝʣʴʥʦ, ʯʪʦ ʧʨʝʚʳʰʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʩʧʠʨʪʘ ʵʪʠʣʦʚʦʛʦ ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 70% ʚ 2 ʨʘʟʘ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʩʪʦʡʢʘ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʥʘ 

70% ʵʪʠʣʦʚʦʤ ʩʧʠʨʪʝ ʧʨʦʷʚʣʷʝʪ ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ 

ʦʪʥʦʰʝʥʠʠ Burkholderia multivorans ʧʨʠ ʨʘʟʚʝʜʝʥʠʠ ʚ 64 ʨʘʟʘ, ʯʪʦ ʧʨʝʚʳʰʘʝʪ 

ʘʢʪʠʚʥʦʩʪʴ ʩʧʠʨʪʘ ʵʪʠʣʦʚʦʛʦ ʚ ʩʨʘʚʥʠʚʘʝʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ 4 ʨʘʟʘ (ʪʘʙʣ. 

23). 
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ʊʘʙʣʠʮʘ 23 - ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʥʘʩʪʦʡʢʠ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ (70% ʵʪʠʣʦʚʳʡ ʩʧʠʨʪ) 

ʄʠʢʨʦʦʨʛʘʥʠʟʤ 
ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʨʘʟʚʝʜʝʥʠʷ 

1 2 3 4 5 6 7 8 9 10 11 12 

ʐʪʘʤʤ 105 - - - + + + + + + + + + 

ʐʪʘʤʤ 136 - - - - - + + + + + + + 

ʐʪʘʤʤ 141 - - - - - 0 + + + + + + 

ʐʪʘʤʤ 139 - - - + + + + + + + + + 

ʐʪʘʤʤ 799 - - - 0 + + + + + + + + 

ʆʙʦʟʥʘʯʝʥʠʷ: ç-è - ʨʦʩʪʘ ʥʝʪ (ʙʘʢʪʝʨʠʮʠʜʥʳʡ ʵʬʬʝʢʪ); ç0è - ʟʘʜʝʨʞʢʘ 

ʨʦʩʪʘ (ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ), ç+è - ʨʦʩʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

 

ʅʘʩʪʦʡʢʘ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ 40% ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʧʨʦʷʚʣʷʝʪ 

ʙʘʢʪʝʨʠʮʠʜʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʠ ʨʘʟʚʝʜʝʥʠʠ ʚ 2, 4 ʠ 8 ʨʘʟ ʚ ʦʪʥʦʰʝʥʠʠ 

ʰʪʘʤʤʦʚ Burkholderia cenocepacia ST 208 ʠ Burkholderia multivorans ʠ 

ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʠ ʨʘʟʚʝʜʝʥʠʠ ʚ 16 ʨʘʟ ʚ ʦʪʥʦʰʝʥʠʠ 

Burkholderia multivorans, ʦʜʥʘʢʦ ʦʥʘ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʘʢʪʠʚʥʦʩʪʠ 40% 

ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ (ʪʘʙʣ. 24).  

ʊʘʙʣʠʮʘ 24 - ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʥʘʩʪʦʡʢʠ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ (40% ʵʪʠʣʦʚʳʡ ʩʧʠʨʪ) 

ʄʠʢʨʦʦʨʛʘʥʠʟʤ 
ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʨʘʟʚʝʜʝʥʠʷ 

1 2 3 4 5 6 7 8 9 10 11 12 

ʐʪʘʤʤ 105 - - - + + + + + + + + + 

ʐʪʘʤʤ 136 - - - + + + + + + + + + 

ʐʪʘʤʤ 141 - - - + + + + + + + + + 

ʐʪʘʤʤ 139 - - - 0 + + + + + + + + 

ʐʪʘʤʤ 799 - 0 + + + + + + + + + + 

ʆʙʦʟʥʘʯʝʥʠʷ: ç-è - ʨʦʩʪʘ ʥʝʪ (ʙʘʢʪʝʨʠʮʠʜʥʳʡ ʵʬʬʝʢʪ); ç0è - ʟʘʜʝʨʞʢʘ 

ʨʦʩʪʘ (ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ), ç+è - ʨʦʩʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 



162 

 

ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʩʪʦʝʢ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ 

ʯʝʨʥʦʛʦ (ʥʘ 40 %, 70% ʠ 96% ʵʪʠʣʦʚʦʤ ʩʧʠʨʪʝ) ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʩʪʦʡʢʘ ʥʘ 

70% ʵʪʠʣʦʚʦʤ ʩʧʠʨʪʝ ʦʙʣʘʜʘʝʪ ʥʘʠʙʦʣʴʰʝʡ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. 

ɺʳʷʚʣʝʥʘ ʘʢʪʠʚʥʦʩʪʴ ʥʘʩʪʦʡʢʠ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʥʘ 70% ʵʪʠʣʦʚʦʤ 

ʩʧʠʨʪʝ ʚ ʦʪʥʦʰʝʥʠʠ ʰʪʘʤʤʦʚ Burkholderia cenocepacia ST 208 ʠ Burkholderia 

multivorans, ʚʳʜʝʣʝʥʳʳʭ ʦʪ ʧʘʮʠʝʥʪʦʚ ʩ ʤʫʢʦʚʠʩʮʠʜʦʟʦʤ. 

 

6.3.5. ʅʘʩʪʦʡ ʥʘ ʦʩʥʦʚʝ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ 

ʅʘʩʪʦʡ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʧʦʜʘʚʣʷʝʪ ʨʦʩʪ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ 

ʰʪʘʤʤʦʚ ʧʨʠ ʨʘʟʚʝʜʝʥʠʠ ʚ 2, 4 ʠ 8 ʨʘʟ ʠ ʧʨʦʷʚʣʷʝʪ ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʧʨʠ ʨʘʟʚʝʜʝʥʠʠ ʚ 16 ʨʘʟ ʚ ʦʪʥʦʰʝʥʠʠ ʰʪʘʤʤʦʚ Burkholderia 

cenocepacia ST 208 ʠ Burkholderia multivorans, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʧʘʮʠʝʥʪʦʚ ʚ 

ʤʫʢʦʚʠʩʮʠʜʦʟʦʤ (ʪʘʙʣ. 25). 

 

ʊʘʙʣʠʮʘ 25 - ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʥʘʩʪʦʷ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ  

ʄʠʢʨʦʦʨʛʘʥʠʟʤ 
ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʨʘʟʚʝʜʝʥʠʷ 

1 2 3 4 5 6 7 8 9 10 11 12 

ʐʪʘʤʤ 105 - - 0 + + + + + + + + + 

ʐʪʘʤʤ 136 - - - 0 + + + + + + + + 

ʐʪʘʤʤ 141 - - - 0 + + + + + + + + 

ʐʪʘʤʤ 139 - - - 0 + + + + + + + + 

ʐʪʘʤʤ 799 - - - + + + + + + + + + 

ʆʙʦʟʥʘʯʝʥʠʷ: ç-è - ʨʦʩʪʘ ʥʝʪ (ʙʘʢʪʝʨʠʮʠʜʥʳʡ ʵʬʬʝʢʪ); ç0è - ʟʘʜʝʨʞʢʘ 

ʨʦʩʪʘ (ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ), ç+è - ʨʦʩʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

 

ʅʘʩʪʦʡ ʥʘ ʦʩʥʦʚʝ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʭʦʪʷ ʠ ʦʙʣʘʜʘʝʪ 

ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʦʪʥʦʰʝʥʠʠ ʰʪʘʤʤʦʚ Burkholderia, ʥʦ ʫ 

ʥʘʩʪʦʡʢʠ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʥʘ 70% ʵʪʠʣʦʚʦʤ ʩʧʠʨʪʝ ʘʢʪʠʚʥʦʩʪʴ ʚ ʵʪʥʦʰʝʥʠʠ 
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ʵʪʠʭ ʰʪʘʤʤʦʚ ʚʳʰʝ ʠ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʃʈʇ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʠ ʦʙʣʝʛʯʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ ʤʫʢʦʚʠʩʮʠʜʦʟʦʤ. 

 

6.4. ʌʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʘ çʊʦʧʦʣʷ ʯʝʨʥʦʛʦ ʣʠʩʪʴʝʚ ʥʘʩʪʦʡʢʘè 

6.4.1. ʀʟʫʯʝʥʠʝ ʜʠʫʨʝʪʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘʩʪʦʡʢʠ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ 

ʯʝʨʥʦʛʦ 

ʕʢʩʧʝʨʠʤʝʥʪ ʙʳʣ ʧʨʦʚʝʜʝʥ ʥʘ 20 ʙʝʩʧʦʨʦʜʥʳʭ, ʙʝʣʳʭ ʢʨʳʩʘʭ, 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʥʘ 2 ʛʨʫʧʧʳ. ɺ ʦʧʳʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʦʣʴʢʦ ʧʦʣʦʚʦʟʨʝʣʳʝ 

ʢʨʳʩʳ-ʩʘʤʮʳ ʤʘʩʩʦʡ ʧʨʠʤʝʨʥʦ 200 ʛ. ɾʠʚʦʪʥʳʝ ʥʘʭʦʜʠʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ 

ʚʠʚʘʨʠʷ ʥʘ ʩʪʘʥʜʘʨʪʥʦʤ ʨʘʮʠʦʥʝ. ɼʦʩʪʫʧ ʞʠʚʦʪʥʳʭ ʢ ʚʦʜʝ ʙʳʣ ʩʚʦʙʦʜʥʳʤ. 

ɼʠʫʨʝʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʥʘʩʪʦʡʢʠ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʥʘ 70 % 

ʩʧʠʨʪʝ ʚ ʜʦʟʝ 100 ʤʢʣ/ʢʛ ʦʧʨʝʜʝʣʷʣʠ ʚ ʭʨʦʥʠʯʝʩʢʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ [65]. ɺ 

ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʙʠʨʘʣʠ 4-ʭ ʠ 24-ʭ ʯʘʩʦʚʳʝ ʧʦʨʮʠʠ ʤʦʯʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʚʳʷʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ 

ʜʠʫʨʝʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʜʣʷ ʥʘʩʪʦʡʢʠ ʥʘ ʦʩʥʦʚʝ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ.  

6.4.2. ʀʟʫʯʝʥʠʝ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʥʘʩʪʦʝʢ ʥʘ ʦʩʥʦʚʝ ʣʠʩʪʴʝʚ 

ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ 

ʆʧʳʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʥʘʩʪʦʡʢʠ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ 

ʯʝʨʥʦʛʦ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 20 ʙʝʣʳʭ ʙʝʩʧʦʨʦʜʥʳʭ ʧʦʣʦʚʦʟʨʝʣʳʭ ʢʨʳʩʘʭ-ʩʘʤʮʘʭ 

ʤʘʩʩʦʡ 200-220 ʛ. ɾʠʚʦʪʥʳʝ ʥʘʭʦʜʠʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʚʠʚʘʨʠʷ ʥʘ ʩʪʘʥʜʘʨʪʥʦʤ 

ʨʘʮʠʦʥʝ ʩ ʦʪʢʨʳʪʳʤ ʜʦʩʪʫʧʦʤ ʢ ʚʦʜʝ. 

ɾʠʚʦʪʥʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 2 ʛʨʫʧʧʳ, ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʧʦ 10 ʢʨʳʩ. 

ʇʝʨʚʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʚʚʦʜʠʣʠ ʦʜʥʦʢʨʘʪʥʦ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦ ʥʘʩʪʦʡʢʫ 

ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʥʘ  ʩʧʠʨʪʝ ʵʪʠʣʦʚʦʤ 70% ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʜʦʟʝ 0,5 

ʛ/ʢʛ ʥʘ ʬʦʥʝ 3% ʚʦʜʥʦʡ ʥʘʛʨʫʟʢʠ, ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʚʚʦʜʠʣʠ ʦʜʥʦʢʨʘʪʥʦ ʩʧʠʨʪ 

ʵʪʠʣʦʚʳʡ 70% ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʪʘʢʦʤ ʞʝ ʦʙʲʝʤʝ. ʇʨʝʧʘʨʘʪ ʚʚʦʜʠʣʠ ʩ 

ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦʛʦ ʟʦʥʜʘ. 

ɺ ʧʝʨʚʳʡ ʜʝʥʴ ʞʠʚʦʪʥʳʝ ʥʘʭʦʜʠʣʠʩʴ ʧʦʜ ʥʝʧʨʝʨʳʚʥʳʤ ʥʘʙʣʶʜʝʥʠʝʤ. 

ʆʙʱʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʜʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʦʩʪʘʚʠʣʘ 14 ʜʥʝʡ.  
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ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʥʘʩʪʦʡʢʠ ʥʘ ʩʥʦʚʝ ʣʠʩʪʴʝʚ 

ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʣʝʪʘʣʴʥʳʭ ʩʣʫʯʘʝʚ ʥʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ. ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 

ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʷ ʥʝ ʙʳʣʦ ʥʠʢʘʢʠʭ ʦʪʢʣʦʥʝʥʠʡ ʚ ʧʦʚʝʜʝʥʠʠ ʢʦʥʪʨʦʣʴʥʦʡ 

ʠ ɻ ʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ ʢʨʳʩ. ɺʝʩ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ 

ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʦʪʣʠʯʘʣʩʷ ʦʪ ʚʝʩʘ ʢʨʳʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʚʩʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʆʜʥʦʢʨʘʪʥʦʝ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦʝ ʚʚʝʜʝʥʠʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʚ ʜʦʟʝ 0,5 ʛ/ʢʛ ʥʝ ʧʨʠʚʝʣʦ ʢ ʛʠʙʝʣʠ ʞʠʚʦʪʥʳʭ, 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʫʝʤʳʡ ʧʨʝʧʘʨʘʪ ʦʪʥʦʩʠʪʩʷ ʢ III  ʢʣʘʩʩʫ ʪʦʢʩʠʯʥʦʩʪʠ 

(ʫʤʝʨʝʥʦ ʦʧʘʩʥʳʝ ʚʝʱʝʩʪʚʘ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 12.1.007-76. 

ɺʓɺʆɼʓ ʂ ɻʃɸɺɽ 6 

1. ʆʙʦʩʥʦʚʘʥ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʥʘʩʪʦʡʢʠ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʪʠʣʦʚʛʦ ʩʧʠʨʪʘ 70 % ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʘʢ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʵʢʩʪʨʘʛʝʥʪʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʠʟʚʣʝʢʘʪʴ ʮʝʣʝʚʳʝ ʬʣʘʚʦʥʦʠʜʳ ʠʟ ʜʘʥʥʦʛʦ ʩʳʨʴʷ. 

2. ʈʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʠʢʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ɹɸʉ ʚ ʃʈʇ çʊʦʧʦʣʷ ʯʝʨʥʦʛʦ ʣʠʩʪʴʷ ʥʘʩʪʦʡʢʘè. 

3. ʈʝʢʦʤʝʥʜʫʝʤʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ 

ʨʫʪʠʥ ʚ ʥʘʩʪʦʡʢʝ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʜʦʣʞʥʦ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 0,1 %. 

4. ɺʧʝʨʚʳʝ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʘʥʪʠʤʠʢʨʦʙʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʥʘʩʪʦʝʢ ʧʦʯʝʢ, ʧʦʙʝʛʦʚ ʠ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʥʘ ʩʧʠʨʪʝ 

ʨʘʟʣʠʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʦʪʥʦʰʝʥʠʠ ʢʣʠʥʠʯʝʩʢʠʭ ʰʪʘʤʤʦʚ Burkholderia 

cenocepacia ST 208, Burkholderia multivorans ʠ Pseudomonas aeruginosa, 

ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʧʘʮʠʝʥʪʦʚ ʩ ʤʫʢʦʚʠʩʮʠʜʦʟʦʤ. 

5. ʅʘʩʪʦʡʢʘ ʧʦʙʝʛʦʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʥʘ 70% ʵʪʠʣʦʚʦʤ ʩʧʠʨʪʝ 

ʦʙʣʘʜʘʝʪ ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴ  ʁ ʚ ʦʪʥʦʰʝʥʠʠ ʠʩʩʣʝʜʫʝʤʳʭ 

ʰʪʘʤʤʦʚ, ʜʣʷ ʥʘʩʪʦʡʢʠ ʧʦʯʝʢ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʥʘ 80 % ʵʪʠʣʦʚʦʤ ʩʧʠʨʪʝ 

ʭʘʨʘʢʪʝʨʥʦ ʠʟʙʠʨʘʪʝʣʴʥʦ ʥʘʧʨʘʚʣʝʥʥʦʝ ʜʝʡʩʪʚʠʝ ʚ ʦʪʥʦʰʝʥʠʠ Burkholderia 

multivorans. ʉʆ ʧʠʥʦʩʪʨʦʙʠʥʘ ʧʦʢʘʟʘʣ ʚʳʩʦʢʫʶ ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ Burkholderia multivorans. ɺ ʦʪʥʦʰʝʥʠʠ Pseudomonas 

aeruginosa ʚʩʝ ʠʩʩʣʝʜʫʝʤʳʝ ʦʙʨʘʟʮʳ ʧʨʦʷʚʣʷʣʠ ʥʠʟʢʫʶ ʘʥʪʠʤʠʢʨʦʙʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ. 
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6. ɺʧʝʨʚʳʝ ʚʳʷʚʣʝʥʘ ʙʘʢʪʝʨʠʮʠʜʥʘʷ ʠ ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʥʘʩʪʦʡʢʠ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʥʘ 70% ʵʪʠʣʦʚʦʤ ʩʧʠʨʪʝ ʚ 

ʦʪʥʦʰʝʥʠʠ Burkholderia cenocepacia ST 208 ʠ Burkholderia multivorans, 

ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʧʘʮʠʝʥʪʦʚ ʚ ʤʫʢʦʚʠʩʮʠʜʦʟʦʤ, ʚ 2 ʠ 4 ʨʘʟʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʘʢʦʚʦʡ ʜʣʷ 70% ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ. 

7. ʅʘʩʪʦʡ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʧʨʦʷʚʣʷʝʪ ʙʘʢʪʝʨʠʮʠʜʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʰʪʘʤʤʦʚ ʧʨʠ ʨʘʟʚʝʜʝʥʠʠ ʚ 2,4 ʠ 8 

ʨʘʟ ʠ ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ 16 ʨʘʟ ʚ ʦʪʥʦʰʝʥʠʠ ʰʪʘʤʤʦʚ 

Burkholderia cenocepacia ST 208 ʠ Burkholderia multivorans, ʧʦʣʫʯʝʥʥʳʭ ʦʪ 

ʧʘʮʠʝʥʪʦʚ ʚ ʤʫʢʦʚʠʩʮʠʜʦʟʦʤ. 

8. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʧʝʨʚʳʝ ʚʳʷʚʣʝʥʘ ʘʢʪʠʚʥʦʩʪʴ ʣʠʩʪʴʝʚ, ʧʦʯʝʢ ʠ 

ʧʦʙʝʛʦʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʚ ʦʪʥʦʰʝʥʠʠ ʢʣʠʥʠʯʝʩʢʠʭ ʰʪʘʤʤʦʚ ʨʦʜʘ 

Burkholderia. ʇʨʠʯʝʤ ʥʘʠʙʦʣʝʝ ʧʨʝʩʧʝʢʪʠʚʥʳʤʠ ʷʚʣʷʪʁʩʷ ʥʘʩʪʦʡʢʘ ʣʠʩʪʴʝʚ 

ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʥʘ 70% ʵʪʠʣʦʚʦʤ ʩʧʠʨʪʝ, ʢʦʪʦʨʘʷ ʧʦʢʘʟʘʣʘ ʥʘʠʙʦʣʴʰʫʶ 

ʙʘʢʪʝʨʠʮʠʜʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʰʪʘʤʤʘ Burkholderia cenocepacia ST 

208 ʠ ʥʘʩʪʦʡʢʘ ʧʦʯʝʢ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʥʘ 80% ʵʪʠʣʦʚʦʤ ʩʧʠʨʪʝ, ʢʦʪʦʨʘʷ ʪʘʢʞʝ 

ʦʙʣʘʜʘʝʪ ʠʟʙʠʨʘʪʝʣʴʥʦʡ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʦʪʥʦʰʝʥʠʠ ʰʪʘʤʤʘ 

Burkholderia multivorans. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʩʪʦʡʢʘ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ 

ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʤ ʧʨʝʧʘʨʘʪʦʤ ʥʘʨʷʜʫ ʩ ʥʘʩʪʦʡʢʦʡ 

ʧʦʯʝʢ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʚ ʧʝʨʩʧʝʢʪʠʚʝ 

ʨʘʩʰʠʨʠʪʴ ʩʧʝʢʪʨ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʧʨʝʧʘʨʘʪʘ 

- ʥʘʩʪʦʡʢʠ ʥʘ ʦʩʥʦʚʝ ʧʦʯʝʢ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʪ ʵʬʬʝʢʪʠʚʥʦ 

ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʪʝʥʠʷ, ʪʘʢ ʢʘʢ ʣʠʩʪʴʷ 

ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʩʦʩʪʘʚʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʬʠʪʦʤʘʩʩʳ ʨʘʩʪʝʥʠʷ, ʧʨʠʯʝʤ 

ʜʘʥʥʳʡ ʚʠʜ ʩʳʨʴʷ ʙʦʣʝʝ ʧʨʦʩʪ ʚ ʟʘʛʦʪʦʚʢʝ. 
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ɿɸʂʃʖʏɽʅʀɽ  

ʇʨʦʚʝʜʝʥʥʦʝ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʬʘʨʤʘʢʦʛʥʦʩʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʨʦʜʘ ʊʦʧʦʣʴ (Populus L.) ʧʦʟʚʦʣʠʣʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʦʙʱʠʝ ʚʳʚʦʜʳ: 

1. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʪʦʤʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥʦʢ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʪʦʧʦʣʷ ʚʧʝʨʚʳʝ 

ʚʳʷʚʣʝʥ r ʪʘʢʩʦʥʦʤʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʧʨʠʟʥʘʢʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʪʣʠʯʘʪʴ 

ʮʝʣʝʚʦʝ ʩʳʨʴʝ - ʣʠʩʪʴʷ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʦʪ ʣʠʩʪʴʝʚ ʜʨʫʛʠʭ ʚʠʜʦʚ ʨʦʜʘ Populus 

(ʪʦʧʦʣʷ ʠʪʘʣʴʷʥʩʢʦʛʦ, ʪʦʧʦʣʷ ʜʨʦʞʘʱʝʛʦ, ʪʦʧʦʣʷ ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ). 

ʆʩʥʦʚʥʳʤʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ 

ʯʝʨʥʦʛʦ ʷʚʣʷʶʪʩʷ: ʦʯʝʨʪʘʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʞʠʣʢʠ ʪʨʝʫʛʦʣʴʥʦʡ ʬʦʨʤʳ ʩ 

ʦʢʨʫʛʣʦ-ʦʪʪʷʥʫʪʦʡ ʘʙʘʢʩʠʘʣʴʥʦʡ ʩʪʦʨʦʥʦʡ; ʩʣʘʙʦ ʘʨʤʠʨʦʚʘʥʘ, ʫʩʪʴʠʯʥʳʝ 

ʘʧʧʘʨʘʪʳ ʨʘʟʥʦʨʘʟʤʝʨʥʳʝ ʠ ʤʦʛʫʪ ʚʘʨʴʠʨʦʚʘʪʴ ʧʦ ʚʝʣʠʯʠʥʝ ʚ 2-3 ʨʘʟʘ. 

ʆʩʥʦʚʥʳʤʠ ʦʪʣʠʯʠʪʝʣʴʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʯʝʨʝʰʢʘ ʮʝʣʝʚʦʛʦ ʩʳʨʴʷ (ʪʦʧʦʣʷ 

ʯʝʨʥʦʛʦ) ʷʚʣʷʶʪʩʷ: ʩʣʘʙʦ ʚʦʣʥʠʩʪʳʝ ʦʯʝʨʪʘʥʠʷ ʩʨʝʟʦʚ; ʘʨʤʠʨʦʚʘʥʠʝ ʯʝʨʝʰʢʘ 

ʫʛʦʣʢʦʚʦʡ ʢʦʣʣʝʥʭʠʤʦʡ; ʧʫʯʢʠ ʘʨʤʠʨʦʚʘʥʳ ʨʘʟʚʠʪʦʡ ʩʢʣʝʨʝʥʭʠʤʦʡ ʚʦ ʚʩʝʭ 

ʯʘʩʪʷʭ ʯʝʨʝʰʢʘ; ʩʣʘʙʦʟʘʤʝʪʥʘʷ ʢʫʪʠʥʠʟʘʮʠʷ ʵʧʠʜʝʨʤʳ; ʦʪʩʫʪʩʪʚʠʝ 

ʦʧʫʰʝʥʠʷ; ʚ ʙʘʟʘʣʴʥʦʡ ʯʘʩʪʠ ʭʦʨʦʰʦ ʟʘʤʝʪʥʦ ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʮʝʥʪʨʘʣʴʥʫʶ ʠ 

ʙʦʢʦʚʳʝ ʞʠʣʢʠ, ʚ ʤʝʜʠʘʣʴʥʦʡ ʯʘʩʪʠ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʜʦ 5 ʧʨʦʚʦʜʷʱʠʭ ʧʫʯʢʦʚ. 

 2. ɺʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʧʨʠʟʥʘʢʠ, 

ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʧʦʯʝʢ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ ʊʦʧʦʣʴ (ʨʘʟʤʝʨ, ʦʩʦʙʝʥʥʦʩʪʠ 

ʦʢʨʘʩʢʠ ʧʦʯʝʯʥʳʭ ʯʝʰʫʡ, ʩʤʦʣʠʩʪʦʩʪʴ, ʦʧʫʰʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʩʪʨʫʢʪʫʨ) ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʠʟʥʘʢʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʪʣʠʯʘʪʴ ʧʦʯʢʠ ʨʦʜʘ Populus ʦʪ 

ʧʦʯʝʢ ʜʨʫʛʠʭ ʨʘʩʪʝʥʠʡ (ʦʩʦʙʝʥʥʦʩʪʴ ʩʦʮʚʝʪʠʷ, ʧʦʯʢʦʩʣʦʞʝʥʠʝ, 

ʣʠʩʪʦʩʣʦʞʝʥʠʝ). ʉ ʧʦʤʦʱʴʶ ʣʶʤʠʥʝʩʮʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʚʳʷʚʣʝʥʳ ʤʝʩʪʘ 

ʣʦʢʘʣʠʟʘʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʚʭʦʜʷʱʠʭ ʚ 

ʩʦʩʪʘʚ ʧʦʯʝʢ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ: ʬʣʘʚʘʥʦʥʦʚ - ʧʠʥʦʩʪʨʦʙʠʥʘ (ʚ ʦʩʥʦʚʥʦʤ ʚ 

ʩʤʦʣʠʩʪʦʤ ʚʳʜʝʣʝʥʠʠ ʠ ʢʫʪʠʢʫʣʝ ʢʨʦʶʱʠʭ ʯʝʰʫʡ) ʠ ʬʣʘʚʦʥʦʣʦʚ: 

ʢʝʧʬʝʨʦʣʘ, ʢʚʝʨʮʝʪʠʥʘ, ʨʫʪʠʥʘ (ʣʦʢʘʣʠʟʦʚʘʥʳ ʚ ʢʣʝʪʢʘʭ ʤʝʟʦʬʠʣʣʘ ʢʨʦʶʱʠʭ 

ʯʝʰʫʡ). 
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3. ʇʨʦʚʝʜʝʥʥʳʝ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʯʝʢ ʬʘʨʤʘʢʦʧʝʡʥʳʭ 

ʚʠʜʦʚ - ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʠ ʢʘʥʘʜʩʢʦʛʦ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ - ʪʦʧʦʣʷ 

ʢʨʘʩʥʦʥʝʨʚʥʦʛʦ, ʙʝʣʦʛʦ ʠ ʠʪʘʣʴʷʥʩʢʦʛʦ, ʘ ʪʘʢʞʝ ʣʠʩʪʴʝʚ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ 

ʨʦʜʘ ʊʦʧʦʣʴ, ʧʦʙʝʛʦʚ ʠ ʢʦʨʳ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʠ ʪʦʧʦʣʷ ʙʝʣʦʛʦ ʧʦʟʚʦʣʠʣʠ 

ʚʳʷʚʠʪʴ  ʧʨʠʩʫʪʩʪʚʠʝ ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʘʭ ʧʠʥʦʩʪʨʦʙʠʥʘ (ʢʨʦʤʝ 

ʧʦʯʝʢ ʠ ʧʦʙʝʛʦʚ ʪʦʧʦʣʷ ʙʝʣʦʛʦ), ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʚ ʧʣʘʥʝ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʨʘʩʰʠʨʝʥʠʷ ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʜʘʥʥʦʛʦ ʨʦʜʘ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʬʠʪʦʭʠʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʯʝʢ, ʧʦʙʝʛʦʚ, 

ʢʦʨʳ ʠ ʣʠʩʪʴʝʚ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʨʦʜʘ Populus  ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ 

ʊʉʍ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʥʘʨʷʜʫ ʩ 

ʧʦʯʢʘʤʠ ʪʦʧʦʣʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʠ ʣʠʩʪʴʷ ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ, 

ʩʦʜʝʨʞʘʱʠʝ ʬʣʘʚʦʥʦʠʜʳ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʜʦʤʠʥʠʨʫʝʪ ʨʫʪʠʥ. 

4. ʀʟ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʣʦʥʦʯʥʦʡ 

ʭʨʦʤʘʪʦʛʨʘʬʠʠ, ʨʝʘʢʮʠʡ ʢʠʩʣʦʪʥʦʛʦ ʛʠʜʨʦʣʠʟʘ, ʊʉʍ, ʋʌ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ, 

ʗʄʈ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʠ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʚʧʝʨʚʳʝ ʜʣʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʩʳʨʴʷ 

ʚʳʜʝʣʝʥʳ ʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʢʘʣʝʥʜʦʬʣʘʚʦʙʠʦʟʠʜ (ʢʚʝʨʮʝʪʠʥ-3-ʆ-(2ǋǋ-Ŭ-

L-ʨʘʤʥʦʧʠʨʘʥʦʟʠʣ)-ɓ-D-ʛʣʶʢʦʧʠʨʘʥʦʟʠʜʘ), ʨʫʪʠʥ (ʢʚʝʨʮʝʪʠʥ-3-ʆ-(6ǋǋ-Ŭ-L-

ʨʘʤʥʦʧʠʨʘʥʦʟʠʣ)-ɓ-D-ʛʣʶʢʦʧʠʨʘʥʦʟʠʜʘ) ʠ ʬʝʨʫʣʦʚʘʷ ʢʠʩʣʦʪʘ.  

5. ʆʙʦʩʥʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʜʣʠʥʥʦʩʪʠ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ 

ʯʝʨʥʦʛʦ ʤʝʪʦʜʦʤ ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ ʨʫʪʠʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʦʮʝʥʢʝ ʧʦʜʣʠʥʥʦʩʪʠ ʣʠʩʪʴʝʚ 

ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʋʌ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ, 

ʧʦʟʚʦʣʷʶʱʘʷ ʦʧʨʝʜʝʣʷʪʴ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʩʧʝʢʪʨʝ ʚ ʧʨʠʩʫʪʩʪʚʠʠ AlCl3 

ʭʘʨʘʢʪʝʨʥʳʡ ʤʘʢʩʠʤʫʤ ʧʦʛʣʦʱʝʥʠʷ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 414Ñ2 ʥʤ.  

6. ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ 

ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʨʫʪʠʥ ʚ ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʤʝʪʦʜʦʤ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 414 ʥʤ. 

ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʨʫʪʠʥ ʚ ʢʘʯʝʩʪʚʝʥʥʦʤ ʩʳʨʴʝ 

çʊʦʧʦʣʷ ʯʝʨʥʦʛʦ ʣʠʩʪʴʷè ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 2,04 % ʜʦ 2,99 %, ʯʪʦ  
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ʧʦʟʚʦʣʠʣʦ ʚ ʢʘʯʝʩʪʚʝ ʥʠʞʥʝʛʦ ʧʨʝʜʝʣʘ ʨʝʢʦʤʝʥʜʦʚʘʪʴ  ʩʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ 

ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʧʝʨʝʩʯʝʪʝ ʥʘ ʨʫʪʠʥ ʥʝ ʤʝʥʝʝ 2,0%. 

7. ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʨʫʪʠʥʘ ʚ 

ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ɺʕɾʍ. ʉʦʜʝʨʞʘʥʠʝ ʨʫʪʠʥʘ 

ʚ ʣʠʩʪʴʷʭ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,67 % ʜʦ 1,05 %. 

8. ʇʨʦʚʝʜʝʥʦ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʵʢʩʪʨʘʢʮʠʦʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʧʦʯʝʢ, ʧʦʙʝʛʦʚ ʠ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ 

ʯʝʨʥʦʛʦ ʚ ʦʪʥʦʰʝʥʠʠ ʰʪʘʤʤʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʧʘʮʠʝʥʪʦʚ ʩ ʤʫʢʦʚʠʩʮʠʜʦʟʦʤ. 

ɺʧʝʨʚʳʝ ʚʳʷʚʣʝʥʘ ʙʘʢʪʝʨʠʮʠʜʥʘʷ ʠ ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʥʘʩʪʦʡʢʠ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʥʘ 70% ʵʪʠʣʦʚʦʤ ʩʧʠʨʪʝ, ʢʘʢ ʥʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʃʈʇ ʚ ʦʪʥʦʰʝʥʠʠ Burkholderia cenocepacia ST 208 ʠ 

Burkholderia multivorans, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʧʘʮʠʝʥʪʦʚ ʚ ʤʫʢʦʚʠʩʮʠʜʦʟʦʤ, ʚ 2 ʠ 4 

ʨʘʟʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʘʢʦʚʦʡ ʜʣʷ 70% ʵʪʠʣʦʚʦʛʦ 

ʩʧʠʨʪʘ.  

9. ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʬʘʨʤʘʢʦʛʥʦʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʝʢʪ ʬʘʨʤʘʢʦʧʝʡʥʦʡ ʩʪʘʪʴʠ ʥʘ ʥʦʚʳʡ ʚʠʜ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ï çʊʦʧʦʣʷ ʯʝʨʥʦʛʦ ʣʠʩʪʴʷè.  

ʇʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ. ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ 

ʧʦʟʚʦʣʷʶʪ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʧʦʜʭʦʜʳ ʢ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, ʩʦʜʝʨʞʘʱʝʛʦ ʬʣʘʚʦʥʦʠʜʳ, ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʧʦ ʜʠʩʮʠʧʣʠʥʘʤ çʌʘʨʤʘʢʦʛʥʦʟʠʷè ʠ çʌʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ 

ʭʠʤʠʷè, ʘ ʪʘʢʞʝ ʚ ʮʝʥʪʨʘʭ ʩʝʨʪʠʬʠʢʘʮʠʠ ʠ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʩʨʝʜʩʪʚ ʠ ʥʘ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʚ 

ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʃʈʉ ʠ ʃʈʇ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘʙʦʪʢʠ ʪʝʤʳ. ʇʨʦʚʝʜʝʥʠʝ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʤʝʝʪ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʬʘʨʤʘʢʦʛʥʦʟʠʠ ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʭʠʤʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʮʝʣʴʶ 

ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʨʘʩʪʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭ 

ʬʣʘʚʦʥʦʠʜʳ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʠ ʦʙʲʝʢʪʠʚʥʳʭ ʤʝʪʦʜʠʢ ʘʥʘʣʠʟʘ ʠ ʧʦʜʭʦʜʦʚ ʢ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. 
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ʉʇʀʉʆʂ ʉʆʂʈɸʑɽʅʀʁ 

ɹɸʉ ï ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʩʦʝʜʠʥʝʥʠʷ 

ɺʕɾʍ ï ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʘʷ ʞʠʜʢʦʩʪʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ 

ɻʉʆ - ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʘʥʜʘʨʪʥʳʡ ʦʙʨʘʟʝʮ 

ɻʌ ï ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʌʘʨʤʘʢʦʧʝʷ 

ɼʉʂ ï ʜʠʘʟʦʙʝʥʟʦʣʩʫʣʴʬʦʢʠʩʣʦʪʘ 

ʅɼ ï ʥʦʨʤʘʪʠʚʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ 

ʃʈʇ ï ʣʝʢʘʨʩʪʚʝʥʥʳʡ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʨʝʧʘʨʘʪ 

ʃʈʉ ï ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʳʨʴʝ 

ʆʌʉ ï ʦʙʱʘʷ ʬʘʨʤʘʢʦʧʝʡʥʘʷ ʩʪʘʪʴʷ 

ʈʌ ï ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

ʉʆ ï ʩʪʘʥʜʘʨʪʥʳʡ ʦʙʨʘʟʝʮ 

ʊʉʍ ï ʪʦʥʢʦʩʣʦʡʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ 

ʋʌ-ʩʧʝʢʪʨ ï ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʡ ʩʧʝʢʪʨ 

ʌʄʂ - ʬʦʩʬʦʨʥʦ-ʤʦʣʠʙʜʝʥʦʚʘʷ ʢʠʩʣʦʪʘ 

ʌʉ ï ʬʘʨʤʘʢʦʧʝʡʥʘʷ ʩʪʘʪʴʷ 

ʗʄʈ ï ʷʜʝʨʥʳʡ ʤʘʛʥʠʪʥʳʡ ʨʝʟʦʥʘʥʩ 
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