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ɺɺɽɼɽʅʀɽ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. Fucus distichus ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ  

ʚ ʣʠʪʦʨʘʣʴʥʳʭ ʘʣʴʛʦʮʝʥʦʟʘʭ ʭʦʣʦʜʦʫʤʝʨʝʥʥʳʭ ʚʦʜ ʉʝʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ 

ʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʠʭ ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ. ʉʦʭʨʘʥʝʥʠʝ 

ʝʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʨʦʣʠ ʚ ʧʨʝʜʝʣʘʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʘʨʝʘʣʘ ʷʚʣʷʝʪʩʷ ʛʘʨʘʥʪʠʝʡ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʣʠʪʦʨʘʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ. ʇʦʵʪʦʤʫ ʪʘʢ ʚʘʞʥʦ ʟʥʘʪʴ ʪʨʝʙʦʚʘʥʠʷ 

ʵʪʦʛʦ ʚʠʜʘ ʢ ʫʩʣʦʚʠʷʤ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʦʩʦʙʝʥʥʦʩʪʠ ʝʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʤʝʭʘʥʠʟʤʳ ʧʦʜʜʝʨʞʘʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʨʘʩʩʝʣʝʥʠʷ. ʀʟʫʯʝʥʠʝ ʙʠʦʣʦʛʠʠ 

ʨʘʟʚʠʪʠʷ ʬʫʢʫʩʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʩʪʨʘʥʝ ʠ ʟʘ ʨʫʙʝʞʦʤ (ʏʤʳʭʘʣʦʚʘ, 2005; 

ʉʝʣʠʚʘʥʦʚʘ, ɾʠʛʘʜʣʦʚʘ, 2009; Powell, 1957; Edelstein et al., 1976; Rice, 

Chapman, 1982; Sideman, Mathieson, 1983). ʆʜʥʘʢʦ ʜʘʥʥʳʝ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʚʩʝ ʝʱʝ ʥʝ ʧʦʣʥʳ ʠ ʧʦʨʦʡ ʧʨʦʪʠʚʦʨʝʯʠʚʳ. ʊʘʢ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʜʥʠʭ ʫʯʝʥʳʭ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʢʨʘʡʥʝ ʥʠʟʢʠʭ ʪʝʤʧʘʭ ʨʦʩʪʘ ʬʫʢʫʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʠʜʘ, 

ʧʨʦʠʟʨʘʩʪʘʶʱʝʛʦ ʫ ʂʘʤʯʘʪʢʠ (ʂʫʟʥʝʮʦʚ, 1960; ʄʘʢʩʠʤʦʚʘ, 1980; ʏʤʳʭʘʣʦʚʘ, 

2005). ʆ.ʅ. ʉʝʣʠʚʘʥʦʚʘ ʠ ɻ.ɻ. ɾʠʛʘʜʣʦʚʘ (ʉʝʣʠʚʘʥʦʚʘ, ɾʠʛʘʜʣʦʚʘ, 2009), 

ʥʘʧʨʦʪʠʚ, ʩʯʠʪʘʶʪ, ʯʪʦ ʦʙʩʫʞʜʘʝʤʦʤʫ ʚʠʜʫ ʩʚʦʡʩʪʚʝʥ ʘʢʪʠʚʥʳʡ ʨʦʩʪ ʠ 

ʚʳʩʦʢʘʷ ʛʦʜʦʚʘʷ ʧʨʦʜʫʢʮʠʷ. ʇʦʵʪʦʤʫ ʠʟʫʯʝʥʠʝ ʙʠʦʣʦʛʠʠ ʨʘʟʚʠʪʠʷ ʚʠʜʘ 

ʥʝʣʴʟʷ ʩʯʠʪʘʪʴ ʟʘʚʝʨʰʝʥʥʳʤ. 

ɹʣʘʛʦʜʘʨʷ ʮʝʥʥʦʤʫ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʠ, ʦʩʦʙʝʥʥʦ, ʚʳʩʦʢʦʤʫ 

ʩʦʜʝʨʞʘʥʠʶ ʫ F. distichus ʩʫʣʴʬʘʪʠʨʦʚʘʥʥʦʛʦ ʧʦʣʠʩʘʭʘʨʠʜʘ ʬʫʢʦʠʜʘʥʘ, 

ʦʙʣʘʜʘʶʱʝʛʦ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʳʤ, ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʤ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤ, 

ʛʠʧʦʣʠʧʠʜʝʤʠʯʝʩʢʠʤ ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ, ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʤ 

ʠ ʜʨʫʛʠʤ ʜʝʡʩʪʚʠʝʤ (ʂʫʟʥʝʮʦʚʘ ʠ ʜʨ., 2012; ʀʚʘʥʫʰʢʦ, ʀʤʙʩ, 2017; 

ʂʨʳʞʘʥʦʚʩʢʠʡ ʠ ʜʨ., 2017; ɹʝʩʝʜʥʦʚʘ, 2015; ʇʝʨʝʨʚʝʥʢʦ ʠ ʜʨ., 2019), ʦʥ 

ʷʚʣʷʝʪʩʷ ʰʠʨʦʢʦ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʨʘʩʪʠʪʝʣʴʥʳʤ ʩʳʨʴʝʤ. ʆʜʥʘʢʦ, ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʠʟ ʥʝʛʦ ʧʨʦʜʫʢʪʦʚ ʣʝʯʝʙʥʦʛʦ ʠ ʜʠʝʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʚʚʝʜʝʥʠʷ ʤʝʜʠʮʠʥʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʠʟ ʬʫʢʫʩʘ ʚ ʬʘʨʤʘʢʦʧʝʶ ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʳʨʴʷ ʩ ʧʦʩʪʦʷʥʥʳʤ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ. ʉʦʙʨʘʪʴ ʪʘʢʦʚʦʝ 

ʚ ʧʨʠʨʦʜʝ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʥʝʚʦʟʤʦʞʥʦ, ʧʦʩʢʦʣʴʢʫ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ 
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ʤʝʪʘʙʦʣʠʟʤ ʬʫʢʫʩʘ ʦʢʘʟʳʚʘʶʪ ʫʩʣʦʚʠʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʨʘʟʥʳʝ ʚ ʨʘʟʥʳʭ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ. ɼʦʙʠʪʴʩʷ ʦʜʥʦʦʙʨʘʟʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʫ ʵʪʦʛʦ 

ʚʠʜʘ ʤʦʞʥʦ ʪʦʣʴʢʦ ʧʫʪʝʤ ʝʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ  

ʚ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ. 

ʇʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Fucus ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʦʨʙʮʠʠ 

ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʦʜʳ ʄʠʨʦʚʦʛʦ 

ʦʢʝʘʥʘ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʥʘʢʦʧʣʝʥʠʶ ʚ ʙʦʣʴʰʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ (ʍʨʠʩʪʦʬʦʨʦʚʘ, ʄʘʣʠʥʦʚʩʢʘʷ, 1995; ʇʫʛʦʚʢʠʥ, 2016; 

ʇʦʟʦʣʦʪʠʥʘ ʠ ʜʨ., 2020). ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʟʫʯʘʝʤʳʡ ʚʠʜ ʚʝʩʴʤʘ 

ʧʝʨʩʧʝʢʪʠʚʝʥ ʢʘʢ ʦʙʲʝʢʪ ʩʘʥʠʪʘʨʥʦʡ ʤʘʨʠʢʫʣʴʪʫʨʳ. ʆʜʥʘʢʦ, ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʙʠʦʪʝʭʥʠʢʠ ʝʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʳ ʛʣʫʙʦʢʠʝ ʟʥʘʥʠʷ ʦ ʝʛʦ ʨʘʟʚʠʪʠʠ ʦʪ 

ʩʪʘʜʠʠ ʟʠʛʦʪʳ ʜʦ ʚʟʨʦʩʣʦʛʦ ʬʝʨʪʠʣʴʥʦʛʦ ʨʘʩʪʝʥʠʷ, ʦ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʨʦʩʪʫ  

ʠ ʨʘʟʚʠʪʠʶ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʫʙʩʪʨʘʪʘʭ, ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʧʨʦʜʫʢʮʠʠ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʧʦʩʝʣʝʥʠʷʭ. ɼʣʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʦʣʫʯʝʥʠʷ 

ʫʨʦʞʘʷ ʬʫʢʫʩʘ ʥʝʦʙʭʦʜʠʤʘ ʨʘʟʨʘʙʦʪʢʘ ʙʠʦʪʝʭʥʠʢʠ ʧʦʩʪʦʷʥʥʦʛʦ ʧʦʣʫʯʝʥʠʷ 

ʨʘʩʩʘʜʳ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʟʥʘʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʠ ʨʘʥʥʝʛʦ 

ʧʦʩʪʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚʠʜʘ, ʚʨʝʤʝʥʠ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʝʛʦ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʜʦʩʪʠʛʘʶʪ ʚʳʩʦʢʠʭ ʨʘʟʤʝʨʥʦ-ʤʘʩʩʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ  

ʠ ʥʘʢʘʧʣʠʚʘʶʪ ʪʝ ʠʣʠ ʠʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ. ɺʩʝ ʚʳʰʝ ʩʢʘʟʘʥʥʦʝ 

ʦʧʨʝʜʝʣʷʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʠ ʝʝ ʦʩʥʦʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺr ʷʚʠʪʴ ʪʝʤʧʳ ʨʦʩʪʘ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ  

Fucus distichus ʚ ʢʘʤʯʘʪʩʢʦʡ ʯʘʩʪʠ ʘʨʝʘʣʘ ʦʪ ʩʪʘʜʠʠ ʟʠʛʦʪʳ ʜʦ ʧʦʣʦʚʦʟʨʝʣʦʛʦ 

ʨʘʩʪʝʥʠʷ, ʦʧʨʝʜʝʣʠʪʴ ʩʪʨʘʪʝʛʠʶ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʚʠʜʘ, ʤʝʭʘʥʠʟʤʳ 

ʧʦʜʜʝʨʞʘʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʝʛʦ ʧʦʧʫʣʷʮʠʡ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʟʫʯʝʥʠʷ ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚʥʫʪʨʝʥʥʝʛʦ 

ʩʪʨʦʝʥʠʷ ʩʣʦʝʚʠʱ ʚʳʜʝʣʠʪʴ ʵʪʘʧʳ ʩʦʟʨʝʚʘʥʠʷ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ  

ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʠʟʤʝʥʝʥʠʷ ʤʦʨʬʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ, ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜ 

ʚʠʟʫʘʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʘʜʠʡ ʟʨʝʣʦʩʪʠ ʨʝʮʝʧʪʘʢʫʣʦʚ. 
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2. ʆʧʨʝʜʝʣʠʪʴ ʩʨʦʢʠ ʨʘʟʚʠʪʠʷ ʢʘʤʯʘʪʩʢʦʛʦ ʬʫʢʫʩʘ ʦʪ ʩʪʘʜʠʠ ʟʠʛʦʪʳ 

ʜʦ ʧʦʷʚʣʝʥʠʷ ʢʣʘʜʦʤʥʦʛʦ ʩʣʦʝʚʠʱʘ ʠ ʥʝʨʘʟʚʝʪʚʣʝʥʥʦʛʦ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ 

ʧʨʦʨʦʩʪʢʘ. 

3. ʆʧʨʝʜʝʣʠʪʴ ʩʢʦʨʦʩʪʴ ʤʦʨʬʦʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, 

ʩʦʟʨʝʚʘʥʠʷ ʠ ʚʳʙʨʦʩʘ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʫ ʤʝʯʝʥʳʭ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ 

ʨʘʩʪʝʥʠʡ ʬʫʢʫʩʘ. ɺr̫ʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʩʝʟʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʬʫʢʫʩʘ ʚ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ. 

4. ʆʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ (ʩʚʝʪʦʚʦʛʦ 

ʜʦʚʦʣʴʩʪʚʠʷ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʦʣʝʥʦʩʪʠ) ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʬʫʢʫʩʘ ʥʘ ʨʘʟʥʳʭ 

ʩʪʘʜʠʷʭ ʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. ɺʳʷʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʝʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ. 

5. ʆʧʨʝʜʝʣʠʪʴ ʫʯʘʩʪʠʝ ʣʴʜʘ ʚ ʨʘʩʩʝʣʝʥʠʠ ʬʫʢʫʩʘ, ʚʳʷʚʠʪʴ 

ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʠʪʝʣʴʥʦʡ ʛʣʫʙʦʢʦʡ ʟʘʤʦʨʦʟʢʠ ʥʘ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʝʛʦ 

ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʟʠʛʦʪ ʠ ʵʤʙʨʠʦʥʦʚ. ʈʘʟʨʘʙʦʪʘʪʴ ʣʘʙʦʨʘʪʦʨʥʳʡ ʩʧʦʩʦʙ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʦʣʫʯʝʥʠʷ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʟʠʛʦʪ. 

6. ʇʨʦʚʝʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʚʳʨʘʱʠʚʘʥʠʶ ʬʫʢʫʩʘ  

ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ ʠ ʥʘ ʠʭ ʦʩʥʦʚʝ ʜʘʪʴ ʟʘʢʣʶʯʝʥʠʝ ʦ ʚʦʟʤʦʞʥʦʩʪʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʝʩʴ ʝʛʦ ʤʘʨʠʢʫʣʴʪʫʨʳ, ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʧʦʩʝʣʝʥʠʡ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʫʙʩʪʨʘʪʘʭ.  

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ. ɺʧʝʨʚʳʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʟʫʯʝʥʠʷ ʨʘʟʚʠʪʠʷ ʤʝʯʝʥʳʭ 

ʨʘʩʪʝʥʠʡ ʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ ʠ ʨʘʩʪʝʥʠʡ, ʨʘʟʚʠʚʘʚʰʠʭʩʷ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʭ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʪʦʯʥʳʝ ʜʘʥʥʳʝ ʦ ʩʝʟʦʥʥʳʭ ʨʘʟʣʠʯʠʷʭ ʪʝʤʧʦʚ 

ʣʠʥʝʡʥʦʛʦ ʨʦʩʪʘ (ARG ʤʢʤ/ʩʫʪ ʠ ARG ʤʤ/ʤʝʩ) ʠ ʨʘʟʤʥʦʞʝʥʠʠ 

ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʧʦʧʫʣʷʮʠʠ. ɺʧʝʨʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʜʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʧʨʠʢʘʤʯʘʪʩʢʠʭ ʚʦʜʘʭ ʦʙʱʠʡ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ʬʫʢʫʩʘ ʦʪ 

ʟʠʛʦʪʳ ʜʦ ʧʦʣʦʚʦʟʨʝʣʦʛʦ ʨʘʩʪʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ ʛʦʜʘ, ʚʨʝʤʷ ʨʘʟʚʠʪʠʷ ʦʪ 

ʚʠʜʠʤʳʭ ʛʣʘʟʦʤ ʥʝʨʘʟʚʝʪʚʣʝʥʥʳʭ ʧʨʦʨʦʩʪʢʦʚ ʜʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʨʘʩʪʝʥʠʡ 

8-9 ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ ʚʝʪʚʣʝʥʠʡ ʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 

5-7 ʤʝʩʷʮʝʚ. ʋʩʪʘʥʦʚʣʝʥʦ ʯʪʦ, ʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ 3-

4
ʦ
ʉ ʧʝʨʚʦʝ ʜʝʣʝʥʠʝ ʟʠʛʦʪ ʬʫʢʫʩʘ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ 20 ʯʘʩʦʚ ʧʦʩʣʝ ʦʩʝʜʘʥʠʷ, 
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ʘ ʥʘ ʚʦʩʴʤʳʝ ʩʫʪʢʠ ʵʤʙʨʠʦʥʘʣʴʥʳʝ ʨʘʩʪʝʥʠʷ ʤʦʛʫʪ ʠʤʝʪʴ ʜʦ  

9 ʢʣʝʪʦʢ. ʏʝʨʝʟ ʪʨʠʜʮʘʪʴ ʜʥʝʡ ʠʭ ʜʣʠʥʘ ʜʦʩʪʠʛʘʝʪ 580-645 ʤʢʤ. ɺʧʝʨʚʳʝ 

ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʩʚʝʪʘ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʦʣʝʥʦʩʪʠ ʥʘ ʨʘʥʥʝʝ ʵʤʙʨʠʦʥʘʣʴʥʦʝ  

ʠ ʧʦʩʪʵʤʙʨʠʦʥʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʚʠʜʘ, ʧʦʢʘʟʘʥʦ, ʯʪʦ ʜʨʝʡʬʫʶʱʠʡ ʣʝʜ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʝʛʦ ʨʘʩʩʝʣʝʥʠʷ ʚʜʦʣʴ ʧʦʙʝʨʝʞʴʷ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʜʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʥʷʪʠʝ çʟʠʤʥʠʡ ʧʦʢʦʡè, ʪ.ʝ. ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʝ ʫ ʚʦʜʦʨʦʩʣʝʡ 

ʧʨʦʮʝʩʩʦʚ ʘʩʩʠʤʠʣʷʮʠʠ ʠ ʜʠʩʩʠʤʠʣʷʮʠʠ, ʢ F. distichus ʥʝʧʨʠʣʦʞʠʤʦ, 

ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ ʦʥ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʪʠ  

ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʦʨʛʘʥʳ ʨʘʟʤʥʦʞʝʥʠʷ. ɺʧʝʨʚʳʝ ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʨʘʟʚʠʪʠʷ 

ʟʠʛʦʪ ʬʫʢʫʩʘ ʚ ʧʨʠʨʦʜʝ ʚ ʟʘʛʨʷʟʥʝʥʥʦʡ ʩʨʝʜʝ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ  

ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʫʙʩʪʨʘʪʘʭ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ. ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʰʠʨʷʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʙʠʦʣʦʛʠʠ ʨʘʟʚʠʪʠʷ 

ʭʦʣʦʜʥʦʚʦʜʥʳʭ ʙʫʨʳʭ ʚʦʜʦʨʦʩʣʝʡ, ʠʭ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ, 

ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʢ ʚʳʞʠʚʘʥʠʶ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʵʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʧʦʥʷʪʴ, ʢʘʢ ʧʨʠ ʚʩʝʭ ʠʟʤʝʥʝʥʠʷʭ ʧʘʣʝʦʨʝʣʴʝʬʘ ʠ 

ʧʘʣʝʦʢʣʠʤʘʪʘ ʙʦʨʝʘʣʴʥʦ-ʘʨʢʪʠʯʝʩʢʠʝ ʚʠʜʳ ʩʤʦʛʣʠ ʩʦʭʨʘʥʠʪʴ ʩʚʦʝ 

ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʘʣʴʛʦʬʣʦʨʝ. ʀʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʥʥʝʛʦ 

ʨʘʟʚʠʪʠʷ ʬʫʢʫʩʘ ʠ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʝʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ ʚ 

ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʨʘʟʨʘʙʦʪʢʠ 

ʙʠʦʪʝʭʥʠʢʠ ʝʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʚ ʧʨʠʨʦʜʥʦʡ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʩʨʝʜʝ ʩ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʥʘʤʠ ʤʝʪʦʜʠʢʘ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʬʫʢʫʩʘ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʮʠʪʦʣʦʛʠʠ, ʤʦʨʩʢʦʡ ʵʢʦʣʦʛʠʠ ʠ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʩʪʫʜʝʥʪʦʚ ʧʦ ʨʷʜʫ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʜʠʩʮʠʧʣʠʥ.  

ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ: 

ï ʋʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʠ ʧʦʩʪʦʷʥʥʦʝ ʧʦʧʦʣʥʝʥʠʝ ʢʘʤʯʘʪʩʢʠʭ 

ʧʦʧʫʣʷʮʠʡ ʬʫʢʫʩʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨ ʝʛʦ 

ʚʳʞʠʚʘʥʠʷ ʠ ʨʘʟʤʥʦʞʝʥʠʷ, ʛʠʙʢʠʝ ʘʜʘʧʪʘʮʠʠ ʢ ʠʟʤʝʥʝʥʠʷʤ ʩʚʝʪʦʚʦʛʦ 
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ʨʝʞʠʤʘ ʠ ʩʦʣʝʥʦʩʪʠ, ʨʘʩʪʷʥʫʪʳʝ ʠ ʥʝʩʦʚʧʘʜʘʶʱʠʝ ʫ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ 

ʨʘʩʪʝʥʠʡ ʧʝʨʠʦʜʳ ʩʦʟʨʝʚʘʥʠʷ ʠ ʚʳʙʨʦʩʘ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʦʭʚʘʪʳʚʘʶʱʠʝ 

ʚʩʝ ʤʝʩʷʮʳ ʛʦʜʘ, ʢʨʦʤʝ ʜʚʫʭ ʩʘʤʳʭ ʭʦʣʦʜʥʳʭ ï ʷʥʚʘʨʷ ʠ ʬʝʚʨʘʣʷ. 

ï Fucus distichus ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʚʳʩʦʢʠʝ ʪʝʤʧʳ ʣʠʥʝʡʥʦʛʦ ʨʦʩʪʘ ʠ 

ʧʦʩʪʦʷʥʥʘʷ ʟʘʢʣʘʜʢʘ ʨʝʮʝʧʪʘʢʫʣʦʚ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʪʨʝʪʴʝʡ ʜʠʭʦʪʦʤʠʠ. ɽʤʫ 

ʥʝ ʩʚʦʡʩʪʚʝʥ ʟʠʤʥʠʡ ʧʦʢʦʡ. ɼʘʞʝ ʚ ʩʘʤʳʝ ʭʦʣʦʜʥʳʝ ʤʝʩʷʮʳ ʛʦʜʘ ʫ ʥʝʛʦ 

ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʝʨʭʫʰʝʯʥʦʡ ʤʝʨʠʩʪʝʤʳ ʠ ʜʦʟʨʝʚʘʥʠʝ 

ʛʝʥʝʨʘʪʠʚʥʳʭ ʪʢʘʥʝʡ. 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʘʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʨʘʙʦʪʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʳʩʦʢʦʪʦʯʥʦʛʦ ʥʘʫʯʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʠʟʤʝʨʝʥʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʜʣʷ ʤʝʯʝʥʳʭ 

ʨʘʩʪʝʥʠʡ ʬʫʢʫʩʘ, ʝʛʦ ʵʤʙʨʠʦʥʦʚ ʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʧʨʦʨʦʩʪʢʦʚ, 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ ʨʝʟʫʣʴʪʘʪʦʚ ʠʭ ʦʙʨʘʙʦʪʢʠ, ʥʘʣʠʯʠʝʤ 

ʤʥʦʞʝʩʪʚʝʥʥʳʭ (ʙʦʣʝʝ 4000) ʩʝʨʠʡʥʳʭ ʬʦʪʦʛʨʘʬʠʡ ʚʥʝʰʥʝʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ 

ʩʪʨʦʝʥʠʷ ʬʫʢʫʩʘ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ. ɼʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ  

ʚ ʨʘʟʥʳʭ ʛʣʘʚʘʭ ʜʠʩʩʝʨʪʘʮʠʠ, ʦʬʦʨʤʣʝʥʥʳʝ ʚ ʚʠʜʝ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ, ʧʨʦʰʣʠ 

ʵʢʩʧʝʨʪʥʫʶ ʦʮʝʥʢʫ ʩʧʝʮʠʘʣʠʩʪʦʚ. ɺ ʨʘʟʥʳʝ ʛʦʜʳ ʘʚʪʦʨ ʜʦʢʣʘʜʳʚʘʣ ʠʭ ʥʘ 

ʚʩʝʨʦʩʩʠʡʩʢʠʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ: 

çʏʝʣʦʚʝʢ ʠ ʟʜʦʨʦʚʴʝè (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2017), çʇʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʠʭ 

ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʦʭʨʘʥʘ, ʧʨʦʤʳʩʣʦʚʦʝ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝè 

(ʇʝʪʨʦʧʘʚʣʦʚʩʢ-ʂʘʤʯʘʪʩʢʠʡ, 2017, 2018, 2019, 2020), çʇʝʨʩʧʝʢʪʠʚʳ 

ʨʳʙʦʣʦʚʩʪʚʘ ʠ ʘʢʚʘʢʫʣʴʪʫʨʳ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝè (ʄʦʩʢʚʘ-ɿʚʝʥʠʛʦʨʦʜ, 

2018), çScience and societyè (Vancouver, Canada, 2018), çPerspectives of science 

and educationè (New York, USA, 2019), çɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʦʩʚʦʝʥʠʷ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘè (ɺʣʘʜʠʚʦʩʪʦʢ, 2020). ʆʥʠ 

ʥʝʦʜʥʦʢʨʘʪʥʦ ʦʙʩʫʞʜʘʣʠʩʴ ʥʘ ʟʘʩʝʜʘʥʠʷʭ ʂʘʤʯʘʪʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ  

ʈɹʆ (ʇʝʪʨʦʧʘʚʣʦʚʩʢ-ʂʘʤʯʘʪʩʢʠʡ, 2017, 2018, 2019).  

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ. ɸʚʪʦʨ ʜʠʩʩʝʨʪʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʙʨʘʣ 

ʧʦʣʠʛʦʥʳ ʜʣʷ ʩʙʦʨʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʧʨʦʚʝʜʝʥʠʷ 



9 

ʧʦʩʪʦʷʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʨʘʟʚʠʪʠʝʤ ʬʫʢʫʩʘ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʦʚʝʣ ʚʝʩʴ 

ʮʠʢʣ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʧʦʣʝʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʚʳʧʦʣʥʠʣ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ 

ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʦʜʛʦʪʦʚʠʣ ʠ ʠʟʫʯʠʣ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʚʳʧʦʣʥʠʣ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʩʨʝʟʦʚ ʠ 

ʪʦʪʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʨʦʩʪʢʦʚ ʠ ʵʤʙʨʠʦʥʦʚ ʬʫʢʫʩʘ, ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣ 

ʤʝʪʦʜʳ ʧʦʣʫʯʝʥʠʷ ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʟʠʛʦʪ ʠ ʠʭ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. 

ʇʫʙʣʠʢʘʮʠʠ. ɺʩʝʛʦ ʧʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʦ 18 ʨʘʙʦʪ,  

5 ʠʟ ʥʠʭ ï ʩʪʘʪʴʠ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʘʭ, ʚʭʦʜʷʱʠʭ ʚ ʧʝʨʝʯʝʥʴ 

ɺɸʂ (SPIN-ʢʦʜ: 7760-5280, Author ID: 951031), 1 ï ʚ ʞʫʨʥʘʣʝ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ 

Scopus (Author ID: 55825413600), 12 ï ʚ ʤʘʪʝʨʠʘʣʘʭ ʚʩʝʨʦʩʩʠʡʩʢʠʭ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʡ.  

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʨʘʙʦʪʳ. ɼʠʩʩʝʨʪʘʮʠʷ ʠʟʣʦʞʝʥʘ ʥʘ 206 ʩʪʨʘʥʠʮʘʭ, 

ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, 6 ʛʣʘʚ, ʟʘʢʣʶʯʝʥʠʷ, ʚʳʚʦʜʦʚ ʠ ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ, 

ʚʢʣʶʯʘʝʪ 42 ʨʠʩʫʥʢʘ, 27 ʪʘʙʣʠʮ. ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʚʢʣʶʯʘʝʪ  

282 ʠʩʪʦʯʥʠʢʘ, ʠʟ ʥʠʭ 102 ʠʥʦʩʪʨʘʥʥʳʭ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ. ɸʚʪʦʨ ʙʣʘʛʦʜʘʨʠʪ ʜ.ʙ.ʥ. ʊ.ɸ. ʂʣʦʯʢʦʚʫ ʟʘ ʦʙʱʝʝ 

ʥʘʫʯʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʨʘʙʦʪʦʡ, ʢ.ʙ.ʥ. ɸ.ɺ. ʂʣʠʤʦʚʫ ʟʘ ʮʝʥʥʳʝ ʩʦʚʝʪʳ  

ʠ ʢʦʥʩʫʣʴʪʘʮʠʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʘʫʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʤʦʱʴ  

ʚ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʦʙʨʘʙʦʪʢʝ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɹʦʣʴʰʫʶ ʧʦʤʦʱʴ ʚ ʧʦʜʛʦʪʦʚʢʝ ʨʫʢʦʧʠʩʠ ʜʠʩʩʝʨʪʘʮʠʠ  

ʠ ʝʝ ʦʬʦʨʤʣʝʥʠʠ ʦʢʘʟʘʣʘ ʜ.ʙ.ʥ. ʅ.ɻ. ʂʣʦʯʢʦʚʘ. ʉʦʪʨʫʜʥʠʢʠ ʋɻʄʉʄ ʣʶʙʝʟʥʦ 

ʧʨʝʜʦʩʪʘʚʠʣʠ ʘʚʪʦʨʫ ʜʘʥʥʳʝ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʙʣʶʜʝʥʠʡ ʧʦ ʛʠʜʨʦʣʦʛʠʠ 

ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ, ʝʝ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ. ʇʦʤʦʱʴ ʚ ʨʘʙʦʪʝ  

ʩ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʦʢʘʟʘʣʘ ʢ.ʪ.ʥ. ʀ.ɸ. ʂʘʰʫʪʠʥʘ.  

ɺʩʝʤ ʫʧʦʤʷʥʫʪʳʤ ʚʳʰʝ ʣʠʮʘʤ ʚʳʨʘʞʘʶ ʩʚʦʶ ʠʩʢʨʝʥʥʶʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ. 
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ɻʃɸɺɸ 1. ʃʀʊɽʈɸʊʋʈʅʓʁ ʆɹɿʆʈ 

 

ʃʘʪʠʥʩʢʦʝ ʩʣʦʚʦ fucus, ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʛʨʝʯʝʩʢʦʛʦ phykos. ɺʧʣʦʪʴ ʜʦ 

1753 ʛ. ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʢʘʯʝʩʪʚʝ ʪʨʠʚʠʘʣʴʥʦʛʦ ʥʘʟʚʘʥʠʷ ʤʦʨʩʢʠʭ 

ʚʦʜʦʨʦʩʣʝʡ. ʇʦʩʣʝ ʚʚʝʜʝʥʠʷ ʙʠʥʘʨʥʦʡ ʥʦʤʝʥʢʣʘʪʫʨʳ ʂ. ʃʠʥʥʝʡ (Linnaeus, 

1753) ʠʩʧʦʣʴʟʦʚʘʣ ʝʛʦ ʜʣʷ ʦʧʠʩʘʥʠʷ ʨʦʜʘ Fucus ï ʦʜʥʦʛʦ ʠʟ ʯʝʪʳʨʝʭ ʨʦʜʦʚ,  

ʢ ʢʦʪʦʨʳʤ ʦʥ ʦʪʥʝʩ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʢ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʚʠʜʳ ʤʦʨʩʢʠʭ 

ʤʘʢʨʦʚʦʜʦʨʦʩʣʝʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʝʛʦ ʦʪʥʦʩʷʪ ʢ ʧʦʨʷʜʢʫ Fucales. 

ʀʩʩʣʝʜʦʚʘʪʝʣʠ, ʟʘʥʠʤʘʚʰʠʝʩʷ ʩʠʩʪʝʤʘʪʠʢʦʡ ʚʳʩʰʠʭ ʪʘʢʩʦʥʦʚ ʙʫʨʳʭ 

ʚʦʜʦʨʦʩʣʝʡ ʠ ʦʧʨʝʜʝʣʝʥʠʝʤ ʠʭ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ, ʝʜʠʥʳ ʚ ʪʦʤ, ʯʪʦ 

ʬʫʢʫʩʦʚʳʝ ʟʘʥʠʤʘʶʪ ʦʩʦʙʦʝ ʧʦʣʦʞʝʥʠʝ ʩʨʝʜʠ ʠʟʚʝʩʪʥʳʭ ʧʦʨʷʜʢʦʚ 

Ochrophyta, ʧʦʩʢʦʣʴʢʫ ʝʜʠʥʩʪʚʝʥʥʳʝ ʠʤʝʶʪ ʤʦʥʦʛʝʥʝʪʠʯʝʩʢʠʡ ʮʠʢʣ 

ʨʘʟʚʠʪʠʷ, ʚ ʢʦʪʦʨʦʤ ʦʪʩʫʪʩʪʚʫʝʪ ʯʝʨʝʜʦʚʘʥʠʝ ʛʘʧʣʦʠʜʥʦʡ ʠ ʜʠʧʣʦʠʜʥʦʡ 

ʩʪʘʜʠʡ, ʢʘʢ ʵʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʚ ʜʠʛʝʥʝʪʠʯʝʩʢʠʭ ʮʠʢʣʘʭ ʜʨʫʛʠʭ ʙʫʨʳʭ 

ʚʦʜʦʨʦʩʣʝʡ. 

ʊʠʧʦʚʳʤ ʚʠʜʦʤ ʨʦʜʘ Fucus ̫ ʚʣʷʝʪʩʷ F. vesiculosus K. Linnaeus, 1753.  

ɺ ʨʘʟʥʳʝ ʛʦʜʳ ʨʘʟʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʜʣʷ ʥʝʛʦ ʙʳʣʦ ʦʧʠʩʘʥʦ 708 ʚʠʜʦʚ  

ʠ 380 ʚʥʫʪʨʠʚʠʜʦʚʳʭ ʪʘʢʩʦʥʦʚ (Algaebase, 2019). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʥʷʪʦ 

ʩʯʠʪʘʪʴ, ʯʪʦ ʵʪʦʪ ʨʦʜ ʚʢʣʶʯʘʝʪ 9 ʚʠʜʦʚ: Fucus ceranoides Linnaeus, Fucus 

chalonii Feldmann, Fucus cottonii Wynne et Magne, Fucus distichus Linnaeus, 

Fucus radicans Begstrom et Kautsky, Fucus serratus Linnaeus, Fucus spiralis 

Linnaeus, Fucus vesiculosus Linnaeus, Fucus virsoides ʉ. Agardh.  

ɸʨʝʘʣ ʨʦʜʘ Fucus ʦʭʚʘʪʳʚʘʝʪ ɸʪʣʘʥʪʠʯʝʩʢʠʡ ʠ ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʩʝʢʪʦʨʳ 

ɸʨʢʪʠʢʠ. ʊʘʢ, ʩʫʜʷ ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʦʥ ʨʘʩʧʨʦʩʪʨʘʥʝʥ  

ʚ ʘʪʣʘʥʪʠʯʝʩʢʦʤ ʠ ʪʠʭʦʦʢʝʘʥʩʢʦʤ ʩʝʢʪʦʨʘʭ ɸʨʢʪʠʢʠ (Taylor, 1956; Gulliksen 

et al., 1999; Fredriksen, Kile, 2012). ʋ ʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ ʚʩʪʨʝʯʘʶʪʩʷ ʫ ʙʝʨʝʛʦʚ ɻʨʝʥʣʘʥʜʠʠ (Pedersen, 2011), 

ʀʩʣʘʥʜʠʠ (Coyer et al., 2006), ʩʝʚʝʨʥʦʡ ɽʚʨʦʧʳ (Nielsen et al., 1995; Ludwig, 

Schnittler, 1996; Brattegard, Holte, 1997; Nielsen, Gunnarsson, 2001; Hardy, 

Guiry, 2003; Larsen, Sand-Jensen, 2005; Coyer et al., 2006;  Fredriksen, Kile, 
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2012; Guiry, 2012; Kontula, Furhapter, 2012; Brodie et al., 2016) ʠ ʩʝʚʝʨʥʦʡ 

ɸʤʝʨʠʢʠ, ʦʪ ʰʪʘʪʘ ʂʚʝʙʝʢ ʜʦ ʰʪʘʪʘ ɺʠʨʜʞʠʥʠʷ, ʚʢʣʶʯʠʪʝʣʴʥʦ (Taylor, 1956; 

Coleman, Brawley, 2005). 

ɺ ʊʠʭʦʤ ʦʢʝʘʥʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʪʦʣʴʢʦ ʦʜʠʥ ʚʠʜ ʵʪʦʛʦ ʨʦʜʘ ï  

F. distichus. ʆʥ ʧʨʝʜʩʪʘʚʣʝʥ ʟʜʝʩʴ ʦʩʦʙʦʡ ʬʦʨʤʦʡ ʚʠʜʘ ï f. evanescens.  

ʋ ʪʠʭʦʦʢʝʘʥʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ ʦʥ ʚʩʪʨʝʯʘʝʪʩʷ ʦʪ ʰʪʘʪʘ 

ɸʣʷʩʢʘ ʜʦ ʰʪʘʪʘ ʆʨʝʛʦʥ (Setchell, Gardner, 1925; Abbott, Hollenberg, 1976; 

Schneider et al., 1979; Mathieson, Hehre, 1986; Mathieson et al., 2001),  

ʫ ʘʟʠʘʪʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ï ʦʪ ɹʝʨʠʥʛʦʚʘ ʧʨʦʣʠʚʘ ʜʦ ʧ-ʦʚʘ ʂʦʨʝʷ  

ʠ ʦ. ʍʦʢʢʘʡʜʦ. ɿʘ ʧʨʝʜʝʣʘʤʠ ʨʦʩʩʠʡʩʢʠʭ ʚʦʜ ʦʥ ʫʢʘʟʳʚʘʣʩʷ ʚ ʨʘʙʦʪʘʭ 

ʷʧʦʥʩʢʠʭ ʠ ʢʦʨʝʡʩʢʠʭ ʘʚʪʦʨʦʚ (ʆʢʘmura, 1936; Yoshida, 1998; Motomura, 

Nagasato, 2009; Yoshida et al., 2015). ʇʦ ʜʘʥʥʳʤ ʄ. ʅʘʛʘʠ (Nagai, 1940) 

F. distichus ʚʩʪʨʝʯʘʝʪʩʷ ʜʘʞʝ ʫ ʙʝʨʝʛʦʚ ʂʠʪʘʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʫ ʐʘʥʴʜʫʥʴʩʢʦʛʦ 

ʧʦʣʫʦʩʪʨʦʚʘ ʠ ʦ. ʎʠʥʜʘʦ. 

ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʦʙʩʫʞʜʘʝʤʦʛʦ ʨʦʜʘ ʨʘʩʪʫʪ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ,  

ʚ ʣʠʪʦʨʘʣʴʥʦʡ ʟʦʥʝ ʰʝʣʴʬʘ ʚ ʨʘʟʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ.  

ʕʪʦ, ʙʝʟʫʩʣʦʚʥʦ, ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʠʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʦʙʣʠʢʝ ʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪ 

ʚʳʩʦʢʦʝ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʝ. ʅʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʘʣʴʛʦʣʦʛʠ ʧʨʦʰʣʦʛʦ, ʥʝ 

ʠʤʝʷ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʙʠʦʣʦʛʠʠ ʨʘʟʚʠʪʠʷ ʠ ʤʦʨʬʦʛʝʥʝʟʝ ʬʫʢʫʩʘ, ʤʥʦʛʠʝ ʝʛʦ 

ʤʦʨʬʦʬʦʨʤ rʦʧʠʩʘʣʠ ʚ ʢʘʯʝʩʪʚʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʚʠʜʦʚ. 

ɺ ʭʦʜʝ ʠʟʫʯʝʥʠʷ ʩʝʟʦʥʥʦʡ, ʚʦʟʨʘʩʪʥʦʡ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʜʨʫʛʠʭ ʬʦʨʤ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʙʳʣʦ ʟʘʤʝʯʝʥʦ, ʯʪʦ ʚ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʨʘʡʦʥʘʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ 

ʚʩʪʨʝʯʘʶʪʩʷ ʚʩʝʚʦʟʤʦʞʥʳʝ ʧʝʨʝʭʦʜʳ ʤʝʞʜʫ ʢʨʘʡʥʠʤʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ 

ʬʦʨʤʘʤʠ ʬʫʢʫʩʘ. ʕʪʦ ʧʦʩʣʫʞʠʣʦ ʦʩʥʦʚʦʡ ʜʣʷ ʫʧʨʘʟʜʥʝʥʠʷ ʨʷʜʘ ʝʛʦ ʚʠʜʦʚ  

ʠ ʬʦʨʤ (Borgesen, 1902; Jonsson, 1903; Powell, 1957). 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʧʣʦʪʴ ʜʦ ʩʝʨʝʜʠʥʳ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʚʩʝ 

ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʘʚʪʦʨʳ ʦʪʥʦʩʠʣʠ ʦʧʠʩʘʥʥʳʡ ʂ. ʃʠʥʥʝʝʤ ʚʠʜ F. distichus  

ʢ F. inflatus Linnaeus, ʠ ʪʦʣʴʢʦ ʚ ʩʝʨʝʜʠʥʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʅ.T. ʇʦʚʝʣ  

(Powell, 1957) ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦʩʣʝʜʥʠʡ ʷʚʣʷʝʪʩʷ ʩʠʥʦʥʠʤʦʤ F. distichus,  
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ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʥ ʚʦʩʩʪʘʥʦʚʠʣ ʚʘʣʠʜʥʦʩʪʴ ʪʠʧʦʚʦʛʦ ʚʠʜʘ ʨʦʜʘ Fucus. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʚ ʩʦʩʪʘʚʝ ʵʪʦʛʦ ʚʠʜʘ ʦʥ ʚʳʜʝʣʠʣ ʯʝʪʳʨʝ ʧʦʜʚʠʜʘ: distichus, 

ancʝps (Harv et Ward) Powell, edentatus (De la Pyl.) Powell ʠ ʝvanescens C. Ag. 

Powell. ʂ ʧʦʩʣʝʜʥʝʤʫ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʚʠʜʘ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ  

ʚ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʯʘʩʪʠ ʘʨʝʘʣʘ. 

ʇʦʟʞʝ ʖ.ɽ. ʇʝʪʨʦʚ (1965) ʚʳʩʢʘʟʘʣ ʤʳʩʣʴ ʦ ʪʦʤ, ʯʪʦ ʚʳʜʝʣʝʥʥʳʝ  

ʅ.T. ʇʦʚʝʣʦʤ ʧʦʜʚʠʜʳ F. distichus ʥʝ ʷʚʣʷʶʪʩʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠ 

ʦʙʦʩʦʙʣʝʥʥʳʤʠ ʠ, ʠʩʭʦʜʷ ʠʟ ʥʦʨʤ ʩʠʩʪʝʤʘʪʠʢʠ, ʧʨʝʜʣʦʞʝʥʥʳʭ ʕ. ʄʘʡʨʦʤ  

ʩ ʩʦʘʚʪʦʨʘʤʠ (1956), ʥʝ ʤʦʛʫʪ ʩʯʠʪʘʪʴʩʷ ʧʦʜʚʠʜʘʤʠ. ʆʥ ʧʦʣʘʛʘʣ, ʯʪʦ  

ʚ ɸʪʣʘʥʪʠʢʝ ʠ ʘʪʣʘʥʪʠʯʝʩʢʦʤ ʩʝʢʪʦʨʝ ɸʨʢʪʠʢʠ ʧʨʦʠʟʨʘʩʪʘʝʪ ʚʠʜ F. distichus 

L. emend. Powell, ʘ ʚ ʊʠʭʦʤ ʦʢʝʘʥʝ ʠ ʧʨʠʣʝʞʘʱʠʭ ʢ ʥʝʤʫ ʘʨʢʪʠʯʝʩʢʠʭ 

ʨʘʡʦʥʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʚʠʜ F. evanescens C. Ag.  

(ʇʝʪʨʦʚ, 1965). 

ʇʦʩʣʝʜʥʠʡ ʠʟ ʫʢʘʟʘʥʥʳʭ ʚʠʜʦʚ ʙʳʣ ʦʧʠʩʘʥ ʂ. ɸʛʘʨʜʦʤ (Agardh, 1820)  

ʚ ʨʘʙʦʪʝ çSpecies Algarumè ʚ ʥʘʯʘʣʝ ʧʦʟʘʧʨʦʰʣʦʛʦ ʚʝʢʘ. ɺ ʢʘʯʝʩʪʚʝ ʝʛʦ 

ʪʠʧʦʚʳʭ ʦʙʨʘʟʮʦʚ ʙʳʣʠ ʚʳʙʨʘʥʳ ʨʘʩʪʝʥʠʷ, ʩʦʙʨʘʥʥʳʝ ʫ ʂʘʤʯʘʪʢʠ 

ʝʩʪʝʩʪʚʦʠʩʧʳʪʘʪʝʣʝʤ ɸ.ʇ. ʐʘʤʠʩʩʦ, ʫʯʘʩʪʥʠʢʦʤ ʢʨʫʛʦʩʚʝʪʥʦʡ ʵʢʩʧʝʜʠʮʠʠ, 

ʩʦʚʝʨʰʝʥʥʦʡ ʚ ʧʝʨʠʦʜ 1815-1818 ʛʛ. ʥʘ ʙʨʠʛʝ çʈʶʨʠʢè ʧʦʜ ʢʦʤʘʥʜʦʚʘʥʠʝʤ 

ʆ.ɽ. ʂʦʮʝʙʫ.  

ɼʦ ʚʳʭʦʜʘ ʚ ʩʚʝʪ ʨʘʙʦʪʳ ʖ.ɽ. ʇʝʪʨʦʚʘ (1965) ʠʩʩʣʝʜʦʚʘʪʝʣʠ 

ʘʣʴʛʦʬʣʦʨʳ ʨʦʩʩʠʡʩʢʠʭ ʤʦʨʝʡ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʫʢʘʟʳʚʘʣʠ ʚ ʝʝ ʩʦʩʪʘʚʝ  

F. filiformis Gmel. (ɽ. ɿʠʥʦʚʘ, 1954ʚ; ɸ. ɿʠʥʦʚʘ, 1959; ɺʦʟʞʠʥʩʢʘʷ, 1965),  

F. inflatus L. (ɽ. ɿʠʥʦʚʘ, 1930; ʋʰʘʢʦʚ, 1953; ʂʫʩʘʢʠʥ, 1956; ɸ. ɿʠʥʦʚʘ, 1959; 

ʄʠʭʘʡʣʦʚʘ, 1959), F. edentatus De La Pyl. (ɸ. ɿʠʥʦʚʘ, 1959).  

ɺ ʷʧʦʥʩʢʦʡ ʯʘʩʪʠ ʘʨʝʘʣʘ ʦʙʩʫʞʜʘʝʤʳʡ ʚʠʜ ʯʘʱʝ ʚʩʝʛʦ ʮʠʪʠʨʦʚʘʣʩʷ ʧʦʜ 

ʥʘʟʚʘʥʠʝʤ F. distichus f. evanascens ʠʣʠ F. evanascens (Okamurʘ, 1916;  

Kawai, Kurogi, 1982; Yoshida et al., 1990). ɺ ʨʦʩʩʠʡʩʢʠʭ ʚʦʜʘʭ ɸʨʢʪʠʢʠ 

ʨʘʟʥʳʝ ʘʚʪʦʨʳ ʫʢʘʟʳʚʘʣʠ F. vesiculosus, F. serratus, F. distichus, F. spirralis 
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(ʄʝʡʝʨ, 1938; ɻʝʤʧ, 1962; ɺʦʟʞʠʥʩʢʘʷ ʠ ʜʨ., 1971; ʐʦʰʠʥʘ, 1979; 

ʄʘʢʩʠʤʦʚʘ, 1980; ɹʝʢ, ʇʦʪʘʧʦʚʘ, 1986; ʄʠʭʘʡʣʦʚʘ, 2000). 

ʉ ʧʦʷʚʣʝʥʠʝʤ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʣʠʩʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʤ ʧʦʣʦʞʝʥʠʠ 

ʨʘʟʥʳʭ ʛʨʫʧʧ ʚʦʜʦʨʦʩʣʝʡ, ʠʭ ʚʥʫʪʨʠʨʦʜʦʚʦʡ ʠ ʚʥʫʪʨʠʚʠʜʦʚʦʡ ʩʠʩʪʝʤʘʪʠʢʝ. 

ɺ ʭʦʜʝ ʨʘʟʚʠʪʠʷ ʛʝʥʦʪʠʧʠʯʝʩʢʦʡ ʩʠʩʪʝʤʘʪʠʢʠ, ʠʩʧʦʣʴʟʦʚʘʚʰʝʡ ʵʪʠ ʤʝʪʦʜʳ, 

ʙʳʣʠ ʠʟʫʯʝʥʳ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Fucus. ʕʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʚʠʜʳ F. distichus ʠ F. evanescens ʢʦʥʩʧʝʮʠʬʠʯʥʳ (Coyer et al., 2002). 

ɺ ʩʠʣʫ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʉʝʚʝʨʥʦʤ ʧʦʣʫʰʘʨʠʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Fucus ʠ ʣʝʛʢʦʩʪʠ ʠʭ ʩʙʦʨʘ ʫʧʦʤʠʥʘʥʠʷ ʦ ʬʫʢʫʩʝ 

ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʦʛʨʦʤʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʥʘʫʯʥʳʭ ʨʘʙʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʦʩʩʠʡʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ʇʝʨʚʘʷ ʨʘʙʦʪʘ, ʧʦʩʚʷʱʝʥʥʘʷ ʘʣʴʛʦʬʣʦʨʝ ʩʝʚʝʨʥʳʭ ʤʦʨʝʡ, 

ʙʳʣʘ ʥʘʧʠʩʘʥʘ ʉ.ɻ. ɻʤʝʣʠʥʳʤ ʠ ʜʘʪʠʨʫʝʪʩʷ 1768 ʛ. ɺ ʥʝʡ ʙʳʣʦ ʫʢʘʟʘʥʦ ʦʢʦʣʦ 

20 ʚʠʜʦʚ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʬʫʢʫʩ.  

ɸʢʪʠʚʥʳʤ ʠʟʫʯʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʪʜʝʣʘ Phaeophyta 

ʟʘʥʠʤʘʣʠʩʴ ʁ.ɻ. ʂʝʣʴʨʝʡʪʝʨ. ɺ 1767 ʛ. ʦʥ ʥʘ ʦʩʥʦʚʝ ʩʦʙʩʪʚʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʠʩʘʣ ʥʘʡʜʝʥʥʳʡ ʚ ɹʝʣʦʤ ʤʦʨʝ ʬʫʢʫʩ. ʀ.ʀ. ʃʝʧʝʭʠʥ. ʚ 1775 ʛ. 

ʥʘ ʦʩʥʦʚʝ ʧʦʚʪʦʨʥʦʛʦ ʠʟʫʯʝʥʠʷ ʦʙʰʠʨʥʦʛʦ ʙʝʣʦʤʦʨʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʳʜʝʣʠʣ 

ʟʜʝʩʴ 4 ʚʠʜʘ ʬʫʢʫʩʘ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʫ ʩʝʚʝʨʥʦʛʦ ʨʦʩʩʠʡʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ 

F. distichus ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʦʪ ɹʝʣʦʛʦ ʜʦ ʏʫʢʦʪʩʢʦʛʦ ʤʦʨʝʡ, ʪʦʛʜʘ ʢʘʢ ʜʨʫʛʠʝ 

ʝʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ï F. vesiculosus, F. serratus ʠ F. spiralis ï ʚʩʪʨʝʯʘʶʪʩʷ 

ʪʦʣʴʢʦ ʚ ɹʝʣʦʤ ʠ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʷʭ. 

ʅʘʠʙʦʣʝʝ ʧʦʣʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʩʦʦʙʱʝʩʪʚʘʭ ʬʫʢʫʩʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʥʘ 

ʣʠʪʦʨʘʣʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʧʨʠʚʦʜʷʪʩʷ ʚ ʨʘʙʦʪʘʭ ʨʦʩʩʠʡʩʢʠʭ ʘʣʴʛʦʣʦʛʦʚ 

(ʊʠʭʦʚʩʢʘʷ, 1948; ɻʨʠʥʪʘʣʴ, 1965; ʇʝʨʝʩʪʝʥʢʦ, 1965; ʇʝʪʨʦʚ, 1975; 

ʊʦʣʩʪʠʢʦʚʘ, 1980; ʐʦʰʠʥʘ, ɸʚʝʨʠʥʮʝʚ, 1994; ɹʣʠʥʦʚʘ, 2007; ɻʦʥʯʘʨʦʚʘ, 

ʐʦʰʠʥʘ, 2013). ʇʨʠ ʵʪʦʤ ʩʨʝʜʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ 

ʫʢʘʟʘʥʥʳʝ ʘʚʪʦʨʳ ʫʜʝʣʠʣʠ ʚʠʜʫ F. vesiculosus. ɺ ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʤ ʤʦʨʝ 
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ʖ.ɽ. ʇʝʪʨʦʚ ʫʢʘʟʳʚʘʣ ʫʞʝ ʪʦʣʴʢʦ ʦʜʠʥ ʚʠʜ ï F. distichus, ʢʘʢ F. evanescens 

(ʇʝʪʨʦʚ, 1965, 1974). ʆʥ ʩʯʠʪʘʣ, ʯʪʦ ʧʦʩʣʝʜʥʠʡ ʚʠʜ ʚʩʪʨʝʯʘʝʪʩʷ ʠ ʚ 

ɹʘʣʪʠʡʩʢʦʤ ʤʦʨʝ. ɿʜʝʩʴ ʦʥ ʩʦʩʝʜʩʪʚʫʝʪ ʩ F. vesiculosus  

(ɻʦʙʠ, 1879; ɸʨʮʠʭʦʚʩʢʠʡ, 1905; ʂʠʨʝʝʚʘ, 1960; ʊʨʝʡ, 1976). 

ʇʝʨʚʳʝ ʩʙʦʨʳ ʤʦʨʩʢʠʭ ʚʦʜʦʨʦʩʣʝʡ ʫ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʂʘʤʯʘʪʢʠ ʙʳʣʠ 

ʧʨʦʠʟʚʝʜʝʥʳ ʀ. ʈʠʜʝʨʦʤ, ʫʯʘʩʪʥʠʢʦʤ ʵʢʩʧʝʜʠʮʠʠ ɺʨʘʥʛʝʣʷ (1820-1824). 

ʆʥʠ, ʢʘʢ ʠ ʧʦʩʣʝʜʫʶʱʠʝ ʩʙʦʨʳ ɻ. ʄʝʨʪʝʥʩʘ, ʌ.ɸ. ʂʘʩʪʘʣʴʩʢʦʛʦ  

ʠ ɸ.ʌ. ʇʦʩʪʝʣʴʩʘ, ʫʯʘʩʪʚʦʚʘʚʰʠʭ ʚ ʵʢʩʧʝʜʠʮʠʠ ʃʠʪʢʝ (1826ï1829), ʣʝʛʣʠ  

ʚ ʦʩʥʦʚʫ ʤʦʥʦʛʨʘʬʠʠ ɸ. ʇʦʩʪʝʣʴʩʘ ʠ ʌ. ʈʫʧʨʝʭʪʘ (1840), ʧʦʩʚʷʱʝʥʥʦʡ 

ʦʧʠʩʘʥʠʶ ʘʣʴʛʦʬʣʦʨʳ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʦʚ ʊʠʭʦʛʦ ʦʢʝʘʥʘ. ɺ ʵʪʦʡ ʨʘʙʦʪʝ ʩʨʝʜʠ 

ʧʨʦʯʠʭ ʚʦʜʦʨʦʩʣʝʡ ʦʥʠ ʫʢʘʟʘʣʠ ʠ ʬʫʢʫʩ. ʇʝʨʚʘʷ ʘʣʴʛʦʬʣʦʨʠʩʪʠʯʝʩʢʘʷ ʩʚʦʜʢʘ 

ʧʦ ʚʦʜʦʨʦʩʣʷʤ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ ʚ 1850 ʛ. (Ruprecht, 1850).  

ɺ ʥʝʡ ʩʨʝʜʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʪʘʢʞʝ ʫʧʦʤʠʥʘʝʪʩʷ ʬʫʢʫʩ.  

ɺ ʧʨʦʰʣʦʤ ʚʝʢʝ ʚ ʨʘʟʥʳʭ ʤʦʨʷʭ ʨʦʩʩʠʡʩʢʦʛʦ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʚʝʣʦʩʴ 

ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʠʚʥʦʝ ʠʟʫʯʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʚʦʜʦʨʦʩʣʝʡ-ʤʘʢʨʦʬʠʪʦʚ, ʠ ʥʘʯʘʣʦʩʴ ʦʥʦ ʚ ʥʘʯʘʣʝ ʚʝʢʘ, ʚ 1908 ʛ. ʩ ʠʟʫʯʝʥʠʷ 

ʘʣʴʛʦʬʣʦʨʳ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʂʘʤʯʘʪʢʠ ʇ.ɺ. ʉʘʚʠʯʝʤ ʠ ʅ.ʅ. ɺʦʨʦʥʠʭʠʥʳʤ, 

ʫʯʘʩʪʥʠʢʘʤʠ ʢʦʤʧʣʝʢʩʥʦʡ ʂʘʤʯʘʪʩʢʦʡ ʵʢʩʧʝʜʠʮʠʠ ʌ.ʀ. ʈʷʙʫʰʠʥʩʢʦʛʦ, 

ʧʨʦʭʦʜʠʚʰʝʡ ʚ 1908-1909 ʛʛ. ɺ ʘʣʴʛʦʣʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪʘʭ ʦʙʦʠʭ ʘʚʪʦʨʦʚ 

ʠʤʝʶʪʩʷ ʫʧʦʤʠʥʘʥʠʷ ʦ ʬʫʢʫʩʝ, ʧʨʠ ʵʪʦʤ ʇ.ɺ. ʉʘʚʠʯ, ʧʨʦʡʜʷ ʥʘ ʰʣʶʧʝ ʚʜʦʣʴ 

ʙʝʨʝʛʦʚʦʡ ʯʝʨʪʳ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ, ʜʘʣ ʧʝʨʚʦʝ, ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʦʝ 

ʦʧʠʩʘʥʠʝ ʝʝ ʤʘʢʨʦʬʠʪʦʙʝʥʪʦʩʘ. ɺ ʩʚʦʝʡ ʨʘʙʦʪʝ ʦʥ ʦʪʤʝʪʠʣ ʧʳʰʥʦʝ ʨʘʟʚʠʪʠʝ 

ʬʫʢʫʩʘ ʧʨʘʢʪʠʯʝʩʢʠ ʚʜʦʣʴ ʚʩʝʡ ʣʠʪʦʨʘʣʴʥʦʡ ʟʦʥʳ ʝʝ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ 

(ʉʘʚʠʯ, 1914). 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʧʨʦʰʣʦʤ ʚʝʢʝ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʬʫʢʫʩ 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚʜʦʣʴ ʚʩʝʛʦ ʧʦʙʝʨʝʞʴʷ ʨʦʩʩʠʡʩʢʦʛʦ ɼʘʣʴʥʝʛʦ 

ɺʦʩʪʦʢʘ: ʫ ʏʫʢʦʪʢʠ (ɽ. ɿʠʥʦʚʘ, 1952; ʊʦʣʩʪʠʢʦʚʘ, 1973; ʂʫʩʘʢʠʥ, ʀʚʘʥʦʚʘ, 

1978), ʚʜʦʣʴ ʚʩʝʡ ʚʦʩʪʦʯʥʦʡ ʠ ʟʘʧʘʜʥʦʡ ʂʘʤʯʘʪʢʠ (ɽ. ɿʠʥʦʚʘ, 1954ʘ, 1954ʚ; 

ʉʧʘʩʩʢʠʡ, 1961; ɺʦʟʞʠʥʩʢʘʷ, 1965; ʆʰʫʨʢʦʚ ʠ ʜʨ., 1989), ʂʦʤʘʥʜʦʨʩʢʠʭ 
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ʦʩʪʨʦʚʦʚ (ɻʫʨʴʷʥʦʚʘ, 1935; ʂʫʩʘʢʠʥ, ʀʚʘʥʦʚʘ, 1978),  

ʫ ʤʘʪʝʨʠʢʦʚʦʛʦ ʧʦʙʝʨʝʞʴʷ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ ʦʪ ʐʘʥʪʘʨʩʢʠʭ ʦʩʪʨʦʚʦʚ ʜʦ 

ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʦʚ ʟʘʣʠʚʘ ʐʝʣʠʭʦʚʘ (ɿʘʢʩ, 1929; ʋʰʘʢʦʚ, 1953; ɽ. ɿʠʥʦʚʘ, 

1954ʘ; ɹʣʠʥʦʚʘ, 1968; ɺʦʟʞʠʥʩʢʘʷ, ʉʝʣʠʮʢʘʷ (ɺʠʰʥʝʚʩʢʘʷ), 1970), ʚʜʦʣʴ 

ʦʩʪʨʦʚʦʚ ʂʫʨʠʣʴʩʢʦʡ ʛʨʷʜʳ (Okamura, 1916; Nagai, 1940; ɸ. ɿʠʥʦʚʘ, 1959), ʫ 

ʧʦʙʝʨʝʞʴʷ ʦ. ʉʘʭʘʣʠʥ (ɻʘʡʣ, 1949; Tokida, 1954; ɺʦʟʞʠʥʩʢʘʷ, 1964; 

ʂʣʦʯʢʦʚʘ, 1996), ʚʜʦʣʴ ʤʘʪʝʨʠʢʦʚʦʛʦ ʧʦʙʝʨʝʞʴʷ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ, ʦʪ ʟʘʣʠʚʘ 

ʏʠʭʘʯʝʚʘ ʜʦ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʚʢʣʶʯʠʪʝʣʴʥʦ (ʄʦʢʠʝʚʩʢʠʡ, 1953; 

ɽ. ɿʠʥʦʚʘ, 1954ʘ; ʂʘʰʠʥ, 1975; ʇʝʨʝʩʪʝʥʢʦ, 1980; ʂʘʬʘʥʦʚ, ɾʫʢʦʚ, 1993). 

ʂʨʦʤʝ ʫʧʦʤʷʥʫʪʳʭ ʚʳʰʝ ʨʘʙʦʪ ʩʚʝʜʝʥʠʷ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ  

ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʨʘʟʚʠʪʠʠ ʬʫʢʫʩʘ ʚ ʨʘʟʥʳʭ ʨʘʡʦʥʘʭ ʨʦʩʩʠʡʩʢʦʛʦ ɼʘʣʴʥʝʛʦ 

ɺʦʩʪʦʢʘ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʫʙʣʠʢʘʮʠʡ, ʚʳʰʝʜʰʠʭ ʚ ʢʦʥʮʝ 

ʧʨʦʰʣʦʛʦ, ʥʘʯʘʣʝ ʥʳʥʝʰʥʝʛʦ ʩʪʦʣʝʪʠʷ (ʇʝʪʨʦʚ, 1965, 1975; ɺʠʥʦʛʨʘʜʦʚʘ  

ʠ ʜʨ., 1978; ɻʫʩʘʨʦʚʘ ʠ ʜʨ., 1993; ʂʣʦʯʢʦʚʘ, 1996; ʂʣʦʯʢʦʚʘ, ɹʝʨʝʟʦʚʩʢʘʷ, 

1997; ʂʫʩʘʢʠʥ, ʏʘʚʪʫʨ, 2000; ʉʫʭʦʚʝʝʚʘ, ʇʦʜʢʦʨʳʪʦʚʘ, 2006; ɼʫʣʝʥʠʥ, 2008; 

ɽʚʩʝʝʚʘ, 2009; ʉʝʣʠʚʘʥʦʚʘ, ɾʠʛʘʜʣʦʚʘ, 2009; ɹʝʣʳʡ, 2011; Klochkova, 1998). 

ʅʝʩʤʦʪʨʷ ʥʘ ʤʘʩʩʦʚʦʝ ʨʘʟʚʠʪʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʚʩʝʤʝʩʪʥʫʶ 

ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʬʫʢʫʩʘ ʚ ʨʦʩʩʠʡʩʢʠʭ ʤʦʨʷʭ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ, ʝʛʦ ʚʳʩʦʢʫʶ 

ʧʨʦʤʳʩʣʦʚʫʶ ʮʝʥʥʦʩʪʴ, ʙʠʦʣʦʛʠʷ ʝʛʦ ʨʘʟʚʠʪʠʷ ʚ ʧʨʠʘʟʠʘʪʩʢʦʡ ʯʘʩʪʠ ʘʨʝʘʣʘ 

ʚʧʣʦʪʴ ʜʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʫ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʂʘʤʯʘʪʢʠ  

ɺ.ɹ. ʏʤʳʭʘʣʦʚʦʡ (2005), ʥʝ ʷʚʣʷʣʘʩʴ ʧʨʝʜʤʝʪʦʤ ʩʧʝʮʠʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ. 

ʋʧʦʤʷʥʫʪʘʷ ʚʳʰʝ ʘʚʪʦʨ ʠʟʫʯʠʣʘ ʦʩʦʙʝʥʥʦʩʪʠ ʩʝʟʦʥʥʦʛʦ ʣʠʥʝʡʥʦʛʦ ʨʦʩʪʘ 

ʬʫʢʫʩʘ ʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ ʦʙʠʪʘʥʠʷ, ʩʝʟʦʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘʢʦʧʣʝʥʠʷ 

ʤʘʩʩʳ, ʚʦʟʨʘʩʪʥʫʶ ʩʪʨʫʢʪʫʨʫ ʧʦʩʝʣʝʥʠʡ ʵʪʦʛʦ ʚʠʜʘ ʚ ʨʘʟʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ. ʆʥʘ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʣʘ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ  

ʚ ʝʛʦ ʩʣʦʝʚʠʱʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʧʦʣʘʛʘʷ, ʯʪʦ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʦʪʨʘʞʘʝʪ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʤʘ. 

ʆʪʤʝʪʠʤ, ʯʪʦ, ʢʘʢ ʠ ʜʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ F. distichus (ʊʠʭʦʚʩʢʘʷ, 1955; 

ʄʘʢʩʠʤʦʚʘ, 1980), ʦʥʘ ʩʯʠʪʘʣʘ, ʯʪʦ ʵʪʦʪ ʚʠʜ ï ʤʝʜʣʝʥʥʦ ʨʘʩʪʫʱʠʡ, 
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ʬʦʨʤʠʨʫʶʱʠʡ 1-2 ʜʠʭʦʪʦʤʠʠ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʩʝʟʦʥʘ.  

ɽʝ ʥʝʧʦʣʥʳʝ ʠ ʦʰʠʙʦʯʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʤʦʨʬʦʛʝʥʝʪʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ 

ʚʠʜʘ ʧʨʠʚʝʣʠ ʝʝ ʢ ʨʷʜʫ ʚʳʚʦʜʦʚ, ʦʧʨʦʚʝʨʛʥʫʪʳʭ ʚ ʭʦʜʝ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʦʙ ʵʪʦʤ ʙʫʜʝʪ ʩʢʘʟʘʥʦ ʚ ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʥʳʥʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʨʘʟʚʠʪʠʷ  

F. distichus ʠ ʜʨʫʛʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʷʭ ʨʦʜʘ Fucus ʜʦ ʧʨʦʚʝʜʝʥʥʳʭ ʥʘʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʦʩʥʦʚʘʥʳ ʥʘ ʜʘʥʥʳʭ ʠʟʫʯʝʥʠʷ ʵʪʦʛʦ ʚʠʜʘ  

ʚ ʘʪʣʘʥʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʘʨʝʘʣʘ (ʊʠʭʦʚʩʢʘʷ, 1948; ʂʫʟʥʝʮʦʚ, 1960; ɺʦʟʞʠʥʩʢʘʷ, 

1986; ʈʳʞʠʢ, 2005; ɺʦʩʢʦʙʦʡʥʠʢʦʚ, 2006; ʄʘʣʘʚʝʥʜʘ, 2009). ʊʘʤ ʠʟʫʯʘʣʠʩʴ 

ʨʘʟʥʳʝ ʘʩʧʝʢʪʳ ʙʠʦʣʦʛʠʠ ʝʛʦ ʨʘʟʚʠʪʠʷ: ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʦʪʢʣʠʢ ʥʘ 

ʚʦʟʜʝʡʩʪʚʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʨʘʟʥʳʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, 

ʨʘʟʤʥʦʞʝʥʠʝ. ʇʦʩʣʝʜʥʝʤʫ ʘʩʧʝʢʪʫ ʙʳʣʦ ʫʜʝʣʝʥʦ ʜʦʩʪʘʪʦʯʥʦʝ ʚʥʠʤʘʥʠʝ, ʢʘʢ 

ʚ ʨʫʩʩʢʦʷʟʳʯʥʦʡ, ʪʘʢ ʠ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʝ (Torrey, Galun, 1970; Edelstein 

et al., 1976; Pearson, Brʘwley, 1996; Tatarenkov et al., 2007). ɺ ʮʝʣʦʤ ʙʳʣʦ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ ʬʫʢʫʩ ʯʨʝʟʚʳʯʘʡʥʦ ʵʚʨʠʙʠʦʥʪʥʳ  

ʠ ʵʚʨʠʪʝʨʤʥʳ. ʅʘʠʙʦʣʴʰʫʶ ʧʨʦʜʫʢʮʠʶ ʦʥʠ ʜʘʶʪ ʚ ʭʦʣʦʜʥʳʭ  

ʠ ʭʦʣʦʜʦʫʤʝʨʝʥʥʳʭ ʚʦʜʘʭ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʝʨʚʦʩʪʝʧʝʥʥʫʶ ʨʦʣʴ ʚ ʞʠʟʥʠ ʤʦʨʩʢʠʭ ʣʠʪʦʨʘʣʴʥʳʭ 

ʤʘʢʨʦʬʠʪʦʚ ʠʛʨʘʝʪ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʥʦʡ ʠ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ. ɺ ʨʘʙʦʪʘʭ 

ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʝʝ ʨʝʛʫʣʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʝʘʣʠʟʘʮʠʶ 

ʞʠʟʥʝʥʥʳʭ ʮʠʢʣʦʚ ʚʦʜʦʨʦʩʣʝʡ (ʇʝʨʝʩʪʝʥʢʦ, 1998; Luning, 1984; Cambridge  

et al., 1990), ʩʤʝʥʫ ʬʘʟ ʠʭ ʬʝʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ (Kashutin et al., 2019). 

ʇʨʠ ʵʪʦʤ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ, 

ʨʝʛʫʣʠʨʫʶʱʠʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚ, ʦʩʦʙʝʥʥʦ 

ʘʩʝʟʦʥʥʳʭ ʠ ʵʬʝʤʝʨʥʳʭ (ʆʯʝʨʝʪʷʥʘ, 2017). ʆʥʘ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ  

ʠ ʥʘ ʨʘʟʤʥʦʞʝʥʠʝ ʬʫʢʫʩʘ. 

ʉʨʘʚʥʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʘʢʨʦʬʠʪʦʚ, 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʧʦʢʘʟʘʣʦ, ʯʪʦ ʠʭ ʪʝʤʧʝʨʘʪʫʨʥʘʷ 

ʘʜʘʧʪʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʚʳʨʘʙʦʪʢʠ ʬʝʨʤʝʥʪʦʚ, ʨʝʛʫʣʠʨʫʶʱʠʭ 
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ʩʢʦʨʦʩʪʴ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ (ʍʘʡʣʦʚ, 

1971; ʍʦʯʘʯʢʘ, ʉʦʤʝʨʦ, 1977; ɻʘʧʦʯʢʘ, 1981). ʇʨʷʤʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʨʦʩʪʘ 

ʤʘʢʨʦʬʠʪʦʚ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ 

ɻ.ʄ. ɺʦʩʢʦʙʦʡʥʠʢʦʚʳʤ ʩ ʩʦʘʚʪʦʨʘʤʠ (2005). ʆʥʠ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʜʣʷ 

ʨʦʩʪʘ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟ ʥʠʭ ʦʧʪʠʤʘʣʴʥʳʤ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʜʠʘʧʘʟʦʥʦʤ 

ʷʚʣʷʝʪʩʷ 10-15Üʉ, ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ï 5-10Üʉ, ʠ ʪʦʣʴʢʦ ʜʣʷ ʝʜʠʥʠʯʥʳʭ ï  

20-22Üʉ.  

ʇʨʦʚʝʜʝʥʥʳʝ ʵʪʠʤʠ ʘʚʪʦʨʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʦʜʦʨʦʩʣʠ 

ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʩʧʦʩʦʙʥʳ ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ ʩʫʱʝʩʪʚʦʚʘʪʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

ʤʠʥʫʩ 1,5Üʉ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʥʠʟʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ 

ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʫ F. vesiculosus. ʅʝʦʙʨʘʪʠʤʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʩʣʦʝʚʠʱ ʫ ʥʝʛʦ 

ʥʘʯʠʥʘʣʠ ʧʨʦʷʚʣʷʪʴʩʷ ʪʦʣʴʢʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʤʠʥʫʩ 20Üʉ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʭʦʣʦʜʦʫʩʪʦʡʯʠʚʦʩʪʴ ʬʫʢʫʩʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: F. vesiculosus > F. distichus > F. serratus. ʇʦʣʫʯʝʥʥʳʝ 

ɻ.ʄ. ɺʦʩʢʦʙʦʡʥʠʢʦʚʳʤ ʠ ʝʛʦ ʩʦʘʚʪʦʨʘʤʠ ʚʳʚʦʜʳ ʭʦʨʦʰʦ ʦʙʲʷʩʥʷʶʪ 

ʦʩʦʙʝʥʥʦʩʪʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʬʫʢʫʩʦʚ ʥʘ ʣʠʪʦʨʘʣʠ ɹʘʨʝʥʮʝʚʘ 

ʤʦʨʷ. ʕʪʠ ʞʝ ʘʚʪʦʨʳ ʩʜʝʣʘʣʠ ʚʳʚʦʜ ʦ ʛʝʥʝʪʠʯʝʩʢʦʤ ʟʘʢʨʝʧʣʝʥʠʠ ʧʨʠʟʥʘʢʦʚ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʪʝʨʤʦʧʘʪʠʶ ʨʘʟʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Fucus. 

ɺ ʨʘʙʦʪʝ ɼ. ʇʘʨʩʦʥʘ ʠ ʉ. ɹʨʦʚʣʝʷ (Pearson, Brawley, 1996) ʧʦʢʘʟʘʥʦ, 

ʯʪʦ ʥʠʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʪʦʨʤʦʟʠʪ ʚʳʨʘʙʦʪʢʫ ʫ ʟʠʛʦʪ ʠ ʶʚʝʥʠʣʴʥʳʭ 

ʧʨʦʨʦʩʪʢʦʚ ʬʫʢʫʩʘ ʘʜʛʝʟʠʚʥʳʭ ʚʝʱʝʩʪʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʭʦʣʦʜʥʫʶ ʧʦʣʦʚʠʥʫ 

ʛʦʜʘ ʠʭ ʧʨʠʢʨʝʧʣʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʩʪʦʣʴ ʘʢʪʠʚʥʦ, ʢʘʢ ʚ ʪʝʧʣʦʝ.  

ʆʜʥʘʢʦ, ʠʤʝʥʥʦ ʚ ʵʪʦʪ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʛʦʜʘ, ʢʦʛʜʘ ʫ ʙʦʣʴʰʠʥʩʪʚʘ 

ʚʦʜʦʨʦʩʣʝʡ-ʤʘʢʨʦʬʠʪʦʚ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʚʝʛʝʪʘʮʠʷ ʠ ʦʥʠ ʦʩʚʦʙʦʞʜʘʶʪ ʜʦʥʥʳʡ 

ʩʫʙʩʪʨʘʪ, ʥʝʧʨʠʢʨʝʧʣʝʥʥʳʝ ʟʠʛʦʪʳ ʠ ʧʨʦʨʦʩʪʢʠ ʬʫʢʫʩʘ ʘʢʪʠʚʥʦ ʨʘʟʥʦʩʷʪʩʷ 

ʚʜʦʣʴ ʧʦʙʝʨʝʞʴʷ ʪʝʯʝʥʠʷʤʠ ʠ ʚʦʣʥʘʤʠ ʠ ʢʦʣʦʥʠʟʠʨʫʶʪ ʦʩʚʦʙʦʜʠʚʰʠʝʩʷ ʦʪ 

ʚʦʜʦʨʦʩʣʝʡ ʫʯʘʩʪʢʠ ʜʥʷ. 
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ʆʙ ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʬʫʢʫʩʘ ʢ ʦʪʨʠʮʘʪʝʣʴʥʳʤ 

ʪʝʤʧʝʨʘʪʫʨʘʤ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʚʤʝʨʟʘʥʠʶ ʚ ʣʝʜʦʚʳʡ ʧʨʠʧʘʡ ʩʦʦʙʱʘʝʪʩʷ  

ʚ ʨʷʜʝ ʨʘʙʦʪ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ (ʏʤʳʭʘʣʦʚʘ, ʂʦʨʦʣʝʚʘ, 2004; 

ɺʦʩʢʦʙʦʡʥʠʢʦʚ, 2006; ʂʘʰʫʪʠʥ ʠ ʜʨ., 2018; ʂʘʰʫʪʠʥ ʠ ʜʨ., 2020; Bird, 

McLachlan, 1974; Pearson, Brawley, 1996). ʊʘʢ ɻ.ʄ. ɺʦʩʢʦʙʦʡʥʠʢʦʚ (2006) ʚ 

ʭʦʜʝ ʩʚʦʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʟʘʤʦʨʘʞʠʚʘʥʠʶ Fucus vesiculosus ʧʦʢʘʟʘʣ, ʯʪʦ 

ʦʥ ʥʝ ʪʝʨʷʝʪ ʩʚʦʝʡ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʚ ʪʝʯʝʥʠʝ 6 ʤʝʩʷʮʝʚ ʜʘʞʝ ʧʨʠ 

ʟʘʤʦʨʘʞʠʚʘʥʠʠ ʝʛʦ ʚ ʞʠʜʢʦʤ ʘʟʦʪʝ ʜʦ ʤʠʥʫʩ 70 ʠ ʤʠʥʫʩ 186
ʦ
ʉ. 

ʉʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʨʘʟʤʥʦʞʝʥʠʝ 

ʚʦʜʦʨʦʩʣʝʡ ʦʢʘʟʳʚʘʝʪ ʩʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ. ʋʌ-ʠʥʜʝʢʩ, ʢʘʢ ʠʟʚʝʩʪʥʦ, 

ʧʦʚʳʰʘʝʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ ʚʳʩʦʢʠʭ ʰʠʨʦʪ ʢ ʵʢʚʘʪʦʨʫ. ɺʦʟʜʝʡʩʪʚʠʝ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʬʫʢʦʠʜʳ ʚ ʧʨʠʧʦʣʷʨʥʳʭ ʚʦʜʘʭ ʠʟʫʯʘʣ  

ʄ.ɺ. ʄʘʢʘʨʦʚ (1999). ʆʥ ʧʦʢʘʟʘʣ, ʯʪʦ ʫʨʦʚʝʥʴ ʧʨʠʨʦʜʥʦʡ ʨʘʜʠʘʮʠʠ ʥʘ 

ʧʦʙʝʨʝʞʴʝ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ  

ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 320-360 ʥʤ, ʧʦʜʘʚʣʷʝʪ ʨʦʩʪ ʬʫʢʫʩʦʚ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʚʠʜʦʚ 

ʚʦʜʦʨʦʩʣʝʡ. ʅʝʜʘʚʥʝʝ ʠʟʫʯʝʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ 

ʥʘ ʨʘʟʚʠʪʠʝ ʬʫʢʫʩʦʚ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ, ʧʨʦʚʝʜʝʥʥʦʝ ɻ.ʄ. ɺʦʩʢʦʙʦʡʥʠʢʦʚʳʤ  

ʩ ʩʦʘʚʪʦʨʘʤʠ (2015), ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʠʭ ʨʦʩʪʘ ʤʘʢʩʠʤʘʣʴʥʘ ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʆʥʘ ʦʩʪʘʝʪʩʷ ʥʘ ʪʦʤ ʞʝ ʫʨʦʚʥʝ 

ʠʣʠ ʥʝʤʥʦʛʦ ʩʥʠʞʘʝʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʫʣʴʪʨʘʬʠʦʣʝʪʘ  

ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 320-400 ʥʤ, ʟʘʤʝʪʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ  

280-320 ʥʤ. 

ʆʩʥʦʚʥʳʤ ʤʝʩʪʦʤ ʦʙʠʪʘʥʠʷ ʬʫʢʫʩʦʚ ʷʚʣʷʝʪʩʷ ʦʩʫʰʥʘʷ ʟʦʥʘ ʰʝʣʴʬʘ. 

ʆʜʥʘʢʦ ʚ ʧʨʠʧʦʣʷʨʥʳʭ ʠ ʧʦʣʷʨʥʳʭ ʨʘʡʦʥʘʭ ʦʥʠ ʩʧʦʩʦʙʥʳ ʦʧʫʩʢʘʪʴʩʷ  

ʚ ʩʫʙʣʠʪʦʨʘʣʴ. ʊʘʢ, ʅ.ɽ. ʊʦʣʩʪʠʢʦʚʘ (1980) ʧʦʢʘʟʘʣʘ, ʯʪʦ ʥʘ ʩʝʚʝʨʝ ɹʝʨʠʥʛʦʚʘ 

ʤʦʨʷ, ʚ ɸʥʘʜʳʨʩʢʦʤ ʟʘʣʠʚʝ, F. distichus ʫʭʦʜʠʪ ʥʘ ʛʣʫʙʠʥʳ 3-5 ʤ. ɸʥʘʣʠʟ 

ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʝʨʪʠʢʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʬʫʢʫʩʦʚ 

ʟʘʚʠʩʠʪ ʦʪ ʨʷʜʘ ʬʘʢʪʦʨʦʚ. ʊʘʢ ʚʝʨʭʥʶʶ ʛʨʘʥʠʮʫ ʝʛʦ ʧʨʦʠʟʨʘʩʪʘʥʠʷ 

ʦʧʨʝʜʝʣʷʶʪ ʚ ʦʩʥʦʚʥʦʤ ʘʙʠʦʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʘ ʥʠʞʥʶʶ ï ʙʠʦʪʠʯʝʩʢʠʝ, 
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ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʤʝʞʚʠʜʦʚʘʷ ʢʦʥʢʫʨʝʥʮʠʷ (Kiirikki , 1996; ʄʘʢʘʨʦʚ ʠ ʜʨ., 

2012). ɼʘʥʥʳʝ ʠʟʫʯʝʥʠʷ ʤʝʞʚʠʜʦʚʳʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʥʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʯʘʱʝ ʚʩʝʛʦ ʤʝʞʜʫ ʥʝʩʢʦʣʴʢʠʤʠ, ʘ ʥʝ ʜʚʫʤʷ ʚʠʜʘʤʠ ʠ ʷʚʣʷʝʪʩʷ 

ʥʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʚ ʠʟʤʝʥʝʥʠʠ ʩʪʨʫʢʪʫʨʳ ʤʘʢʨʦʬʠʪʦʙʝʥʪʦʩʘ. 

ʅʘʧʨʠʤʝʨ, ʚ ʨʘʙʦʪʝ ɼ. ʃʶʙʯʝʥʢʦ (Lubchenco, 1983) ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʣʦʪʥʳʝ 

ʟʘʨʦʩʣʠ ʭʦʥʜʨʫʩʘ ʧʨʝʧʷʪʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ F. vesiculosus ʠ F. evanescens.  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚʳʞʠʚʘʥʠʝ ʧʨʦʨʦʩʪʢʦʚ ʬʫʢʫʩʘ ʚ ʧʣʦʪʥʳʭ ʟʘʨʦʩʣʷʭ ʜʨʫʛʠʭ 

ʙʳʩʪʨʦʨʘʩʪʫʱʠʭ ʚʦʜʦʨʦʩʣʝʡ ʤʦʞʝʪ ʙʳʪʴ ʚʳʰʝ, ʯʝʤ ʥʘ ʛʦʣʦʤ ʩʫʙʩʪʨʘʪʝ 

(Coleman, 2003; ʅʘʙʠʚʘʡʣʦ, ʊʠʪʣʷʥʦʚ, 2006). 

ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʨʘʟʚʠʪʠʝʤ ʩʦʦʙʱʝʩʪʚ ʬʫʢʫʩʦʚ, ʧʦʟʚʦʣʠʣʠ ʚʳʷʚʠʪʴ 

ʪʘʢʦʡ ʥʝ ʤʝʥʝʝ ʚʘʞʥʳʡ ʬʘʢʪʦʨ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʫʩʧʝʭ ʚ ʢʦʣʦʥʠʟʘʮʠʠ ʠʤʠ 

ʩʫʙʩʪʨʘʪʘ, ʢʘʢ ʚʳʝʜʘʥʠʝ ʠʭ ʧʨʦʨʦʩʪʢʦʚ ʬʠʪʦʬʘʛʘʤʠ. ʊʘʢ, ʙʨʶʭʦʥʦʛʠʡ 

ʤʦʣʣʶʩʢ Littorina ʠʟ ʚʩʝʭ ʤʦʨʩʢʠʭ ʤʘʢʨʦʬʠʪʦʚ ʧʨʝʜʧʦʯʠʪʘʝʪ Enteromorpha, 

ʥʦ ʣʫʯʰʝ ʚʩʝʛʦ ʩʫʱʝʩʪʚʫʝʪ ʥʘ ʩʤʝʰʘʥʥʦʤ ʨʘʮʠʦʥʝ ʠʟ Chondrus ʠ Fucus 

(Cheney, 1982). 

ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʬʠʪʦʬʘʛʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʩʚʦʝʥʠʶ ʬʫʢʫʩʦʤ ʩʚʦʙʦʜʥʦʛʦ 

ʩʫʙʩʪʨʘʪʘ, ʧʦʩʢʦʣʴʢʫ ʝʛʦ ʛʣʘʚʥʳʡ ʢʦʥʢʫʨʝʥʪ Enteromorpha ʘʢʪʠʚʥʦ ʧʦʝʜʘʝʪʩʷ 

ʨʳʙʘʤʠ ʠ ʤʦʨʩʢʠʤ ʝʞʘʤʠ (Lubchenco, 1983). ʇʨʦʚʝʜʝʥʥʳʝ ʚ ʨʘʟʥʳʝ ʛʦʜʳ 

ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ (Pʘine, 1966; Dudgeon et al., 1999) ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʨʘʟʥʳʝ ʫʩʣʦʚʠʷ ʦʙʠʪʘʥʠʷ, ʧʦʝʜʘʥʠʝ ʞʠʚʦʪʥʳʤʠ ʦʜʥʠʭ ʨʘʩʪʝʥʠʡ  

ʠ ʙʝʟʨʘʟʣʠʯʠʝ ʢ ʜʨʫʛʠʤ ʷʚʣʷʶʪʩʷ ʬʘʢʪʦʨʘʤʠ, ʩʥʠʞʘʶʱʠʤʠ ʠʣʠ 

ʧʦʚʳʰʘʶʱʠʤʠ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʨʘʟʥʳʭ ʚʠʜʦʚ. ɺ.ɹ. ʏʤʳʭʘʣʦʚʘ 

(2010) ʪʘʢʞʝ ʦʪʤʝʯʘʣʘ, ʯʪʦ ʫ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʂʘʤʯʘʪʢʠ ʬʫʢʫʩ ʷʚʣʷʝʪʩʷ 

ʠʟʣʶʙʣʝʥʥʦʡ ʧʠʱʝʡ ʤʦʣʣʶʩʢʦʚ, ʤʦʨʩʢʠʭ ʝʞʝʡ ʠ ʜʨʫʛʠʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʢʨʫʛʣʦʛʦʜʠʯʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʨʘʟʚʠʪʠʝʤ ʬʫʢʫʩʘ  

ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʚʳʝʜʘʥʠʶ ʧʦʜʚʝʨʛʘʶʪʩʷ ʢʘʢ ʝʛʦ 

ʧʨʦʨʦʩʪʢʠ, ʪʘʢ ʠ ʚʟʨʦʩʣʳʝ ʨʘʩʪʝʥʠʷ, ʠʤʝʶʱʠʝ ʦʪ 1 ʜʦ 6-8 ʜʠʭʦʪʦʤʠʡ. 

ɼʨʫʛʠʤ ʜʦʩʪʘʪʦʯʥʦ ʚʘʞʥʳʤ ʙʠʦʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ, ʚ ʮʝʣʦʤ ʥʝʛʘʪʠʚʥʦ 

ʚʣʠʷʶʱʠʤ ʥʘ ʨʘʟʚʠʪʠʝ ʬʫʢʫʩʦʚʳʭ ʩʦʦʙʱʝʩʪʚ, ʷʚʣʷʶʪʩʷ ʵʧʠʬʠʪʳ.  
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ʆʥʠ ʩʥʠʞʘʶʪ ʩʚʝʪʦʚʦʝ ʜʦʚʦʣʴʩʪʚʠʝ (Edelstein et al., 1976), ʧʦʪʨʝʙʣʝʥʠʝ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ (Ryther et al., 1981). ʅʝʢʦʪʦʨʳʝ ʠʟ ʵʧʠʬʠʪʦʚ ʚʳʜʝʣʷʶʪ 

ʘʣʣʝʣʦʧʘʪʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʠʥʛʠʙʠʨʫʶʱʠʝ ʨʦʩʪ ʩʚʦʠʭ ʭʦʟʷʝʚ  

(Friedlander et al., 1996). ʀʭ ʧʨʠʩʫʪʩʪʚʠʝ ʥʘ ʨʘʩʪʝʥʠʠ ʫʚʝʣʠʯʠʚʘʝʪ ʝʛʦ ʤʘʩʩʫ, 

ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʭ 

ʦʪʨʳʚʫ ʦʪ ʩʫʙʩʪʨʘʪʘ. ɺ.ɹ. ʏʤʳʭʘʣʦʚʘ (2010) ʧʦʢʘʟʘʣʘ, ʯʪʦ ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ 

ʦʩʥʦʚʥʳʤʠ ʵʧʠʬʠʪʘʤʠ ʬʫʢʫʩʘ ʷʚʣʷʶʪʩʷ ʧʦʣʠʩʘʧʨʦʙʥʳʝ ʚʠʜʳ ʫʣʴʚʦʚʳʭ  

ʠ ʵʢʪʦʢʘʨʧʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ.  

ɸ.ʅ. ʂʘʤʥʝʚ (1989), ʠʟʫʯʘʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʚʦʜʦʨʦʩʣʝʡ  

ʚ ʘʣʴʛʦʮʝʥʦʟʘʭ, ʚʳʩʢʘʟʘʣ ʤʳʩʣʴ ʦ ʪʦʤ, ʯʪʦ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʚʦʜʦʨʦʩʣʠ,  

ʚ ʪʦʤ ʯʠʩʣʝ ʬʫʢʫʩʦʚʳʝ, ʨʘʩʪʫʪ ʥʝ ʚʦ ʚʩʝʭ ʧʦʜʭʦʜʷʱʠʭ ʜʣʷ ʠʭ ʨʘʟʚʠʪʠʷ 

ʤʝʩʪʘʭ, ʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʪʘʤ, ʛʜʝ ʠʭ ʧʨʠʢʨʝʧʣʝʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʥʝ 

ʧʨʝʧʷʪʩʪʚʫʶʪ ʜʨʫʛʠʝ ʚʠʜʳ. ʊʘʢ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʬʫʢʫʩʦʚʳʭ 

ʩʦʦʙʱʝʩʪʚ ʠʤʝʝʪ ʭʘʨʘʢʪʝʨ ʩʫʙʩʪʨʘʪʘ ʠ ʨʝʣʴʝʬ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ.  

ʅʘʰʠ ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʣʫʯʰʠʤ ʩʫʙʩʪʨʘʪʦʤ ʜʣʷ ʧʨʠʢʨʝʧʣʝʥʠʷ  

F. distichus ʩʣʫʞʘʪ ʢʘʤʥʠ ʠ ʩʢʘʣʴʥʳʝ ʧʦʨʦʜʳ. ʇʝʩʯʘʥʳʡ ʠ ʛʘʣʝʯʥʳʡ ʛʨʫʥʪʳ, 

ʦʩʦʙʝʥʥʦ ʚ ʧʨʠʙʦʡʥʳʭ ʫʯʘʩʪʢʘʭ ʧʦʙʝʨʝʞʴʷ ʥʝ ʥʝʧʨʠʛʦʜʥʳ ʜʣʷ ʧʨʠʢʨʝʧʣʝʥʠʷ 

ʬʫʢʫʩʘ. ʂʨʫʧʥʦʛʘʣʝʯʥʳʝ ʠ ʱʝʙʝʥʯʘʪʳʝ ʛʨʫʥʪʳ ʚ ʤʝʩʪʘʭ, ʟʘʱʠʱʝʥʥʭr ʦʪ 

ʩʠʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʣʥ, ʦʙʠʣʴʥʦ ʟʘʨʘʩʪʘʶʪ ʬʫʢʫʩʘʤʠ ʠ ʜʨʫʛʠʤʠ 

ʤʘʢʨʦʬʠʪʘʤʠ. ʕʪʦ ʦʪʤʝʯʘʣʠ ʨʘʟʥʳʝ ʘʚʪʦʨʳ (Sanderson, 1990; ɼʫʣʝʥʠʥ, 2008). 

ʂʘʞʜʳʡ ʚʠʜ ʚʦʜʦʨʦʩʣʝʡ ʧʨʠʩʧʦʩʦʙʣʝʥ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʜʠʘʧʘʟʦʥʫ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʦʥ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʤʘʢʩʠʤʫʤ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ɼʚʠʞʝʥʠʝ ʚʦʜʳ ʜʦʩʪʘʚʣʷʝʪ ʨʘʩʪʝʥʠʷʤ 

ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʠʟ ʦʤʳʚʘʶʱʝʛʦ ʠʭ ʩʣʦʷ ʚʦʜʳ. ʆʥʦ ʨʘʟʨʫʰʘʝʪ ʠ ʩʥʦʩʠʪ 

ʩʣʦʡ ʚʦʜʳ, ʣʠʰʝʥʥʳʡ ʙʠʦʛʝʥʦʚ, ʘ ʚʟʘʤʝʥ ʧʨʠʥʦʩʠʪ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ  

(Whitford, 1960). ɺʘʞʥʳʤ ʰʘʛʦʤ ʚ ʦʙʲʷʩʥʝʥʠʠ ʤʝʭʘʥʠʟʤʘ ʚʣʠʷʥʠʷ ʜʚʠʞʝʥʠʷ 

ʚʦʜʳ ʥʘ ʤʦʨʩʢʠʝ ʚʦʜʦʨʦʩʣʠ-ʤʘʢʨʦʬʠʪʳ ʙʳʣʠ ʨʘʙʦʪʳ, ʧʦʢʘʟʘʚʰʠʝ, ʯʪʦ  

ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʬʘʢʪʦʨ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʦʩʥʦʚʥʦʡ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʢʦʤʧʦʟʠʮʠʶ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚ  
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(ʇʝʪʨʦʚ, 1977; ʂʦʚʘʨʜʘʢʦʚ, 1983; ɺʦʩʢʦʙʦʡʥʠʢʦʚ ʠ ʜʨ., 2007; Blanchette, 

1997). 

ʅʘ ʨʘʟʚʠʪʠʝ ʬʫʢʫʩʘ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʦʢʘʟʳʚʘʝʪ ʧʝʨʠʦʜʠʯʝʩʢʦʝ 

ʦʙʩʳʭʘʥʠʝ ʚʦ ʚʨʝʤʷ ʦʪʣʠʚʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʄ. ʐʦʥʙʝʢʘ ʠ ʊ. ʅʦʨʪʦʥʘ 

(Schonbeck, Norton, 1978), ʄ.ɼ. ɼʨʠʥʛ ʠ ʌ.ɸ. ɹʨʦʫʥ (Dring, Brown, 1982) 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʬʫʢʫʩʦʚ ʢ ʚʝʨʭʥʝʤʫ ʫʨʝʟʫ ʚʦʜʳ 

ʧʨʝʧʷʪʩʪʚʫʝʪ ʩʠʣʴʥʦʝ ʥʝ ʩʦʚʤʝʩʪʠʤʦʝ ʩ ʞʠʟʥʴʶ ʚʳʩʳʭʘʥʠʝ. ɺ.ʇ. ɸʥʜʨʝʝʚ  

ʩ ʩʦʘʚʪʦʨʘʤʠ (2012) ʚʳʷʚʠʣʠ ʫ ʪʨʝʭ ʚʠʜʦʚ ʨʦʜʘ Fucus (F. vesiculosus,  

F. serratus ʠ F. distichus) ʢʦʨʨʝʣʷʮʠʶ ʤʝʞʜʫ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʦʩʫʰʝʥʠʷ  

ʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʤʝʥʥʦ ʵʪʠ ʦʩʦʙʝʥʥʦʩʪʠ 

ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʶʪ ʠʭ ʚʝʨʪʠʢʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʛʦʨʠʟʦʥʪʘʤ 

ʣʠʪʦʨʘʣʠ. ʇʦʣʫʯʝʥʥʳʝ ʠʤʠ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʨʘʟʣʠʯʠʷʭ ʘʜʘʧʪʠʚʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʵʪʠʭ ʚʠʜʦʚ. ʊʘʢ, ʫ ʣʠʪʦʨʘʣʴʥʳʭ ʚʠʜʦʚ F. vesiculosus  

ʠ F. distichus, ʙʣʘʛʦʜʘʨʷ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʦʡ ʚʣʘʛʦʫʜʝʨʞʠʚʘʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ, ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʜʘʞʝ ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ ʨʘʩʪʝʥʠʡ  

ʚ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʝ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʟʘʤʝʪʥʳʤ ʦʙʨʘʟʦʤ ʥʝ ʧʦʚʨʝʞʜʘʝʪʩʷ. 

ʊʦʛʜʘ ʢʘʢ ʫ F. serratus ɻ ʪʘ ʩʧʦʩʦʙʥʦʩʪʴ ʩʥʠʞʝʥʘ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʦʥ ʟʘʩʝʣʷʝʪ 

ʩʫʙʣʠʪʦʨʘʣʴʥʫʶ ʢʘʡʤʫ ʠ ʚʝʨʭʥʶʶ ʩʫʙʣʠʪʦʨʘʣʴ. 

ɺ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ ʚ ʧʝʨʠʦʜ ʩʤʝʥʳ ʧʦʣʫʩʫʪʦʯʥʳʭ ʧʨʠʣʠʚʦʚ ʥʘ 

ʩʫʪʦʯʥʳʝ ʬʫʢʫʩ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʝ ʧʦʯʪʠ 10 ʯ, ʙʦʣʴʰʘʷ 

ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʚʝʪʣʦʝ ʚʨʝʤʷ ʩʫʪʦʢ. ɿʘ ʵʪʦ ʚʨʝʤʷ ʦʥ ʚʳʩʳʭʘʝʪ 

ʜʦ ʨʦʛʦʚʠʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ (ʏʤʳʭʘʣʦʚʘ, 2010). ʆʜʥʘʢʦ ʵʪʦ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʝʛʦ 

ʛʠʙʝʣʠ. ɺ ʧʦʩʣʝʜʫʶʱʝʤ, ʚʦ ʚʨʝʤʷ ʧʨʠʣʠʚʘ, ʫ ʥʝʛʦ ʚʥʦʚʴ ʦʪʤʝʯʘʝʪʩʷ ʨʝʟʢʦʝ 

ʚʦʟʨʘʩʪʘʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ʅʘ ʨʦʩʪ, ʨʘʟʚʠʪʠʝ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʜʦʨʦʩʣʝʡ ʙʦʣʴʰʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʦʢʘʟʳʚʘʝʪ ʩʦʣʝʥʦʩʪʴ. ɺ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʥʘ ʚʣʠʷʝʪ ʥʘ ʠʭ 

ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʝ (ʂʘʣʫʛʠʥʘ-ɻʫʪʥʠʢ, 1975; ʄʘʢʩʠʤʦʚʘ, ʄʶʛʝ, 2007; 

ʂʘʰʫʪʠʥ, ʂʣʠʤʦʚʘ, 2019). ɸ.ʅ. ʂʘʤʥʝʚ (1989) ʦʙʨʘʪʠʣ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ 

ʦʙʱʠʤ ʷʚʣʝʥʠʝʤ ʫ ʨʘʩʪʝʥʠʡ, ʥʘʩʝʣʷʶʱʠʭ ʚʦʜʦʝʤʳ ʩ ʧʨʦʛʨʝʩʩʠʚʥʦ 
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ʫʙʳʚʘʶʱʝʡ ʩʦʣʝʥʦʩʪʴʶ, ʷʚʣʷʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʦʚ ʪʘʣʣʦʤʦʚ, ʯʪʦ, ʧʦ 

ʝʛʦ ʤʥʝʥʠʶ, ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʫ F. vesiculosus. 

ʇʨʦʚʝʜʷ ʵʢʩʧʝʨʠʤʝʥʪʳ ʩ ʚʠʜʦʤ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʤ ʚ ʩʫʙʣʠʪʦʨʘʣʠ  

(F. serratus) ʠ ʥʘ ʣʠʪʦʨʘʣʠ (F. vesiculosus), ʃ.ɼ. ɻʘʧʦʯʢʘ (1981) ʫʩʪʘʥʦʚʠʣʘ, 

ʯʪʦ ʣʠʪʦʨʘʣʴʥʳʝ ʚʦʜʦʨʦʩʣʠ ʙʦʣʝʝ ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ ʠʟʤʝʥʝʥʠʶ ʩʦʣʝʥʦʩʪʠ, ʯʝʤ 

ʩʫʙʣʠʪʦʨʘʣʴʥʳʝ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʩʦʜʝʨʞʘʥʠʶ F. vesiculosus ʚ ʚʦʜʝ  

ʩ ʥʠʟʢʦʡ ʩʦʣʝʥʦʩʪʴʶ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ 6 ʜʥʝʡ ʬʦʪʦʩʠʥʪʝʟ ʫ ʥʝʛʦ ʥʝ 

ʦʪʣʠʯʘʣʩʷ ʦʪ ʪʘʢʦʚʦʛʦ ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʦʙʨʘʟʮʦʚ, ʩʦʜʝʨʞʘʚʰʠʭʩʷ ʧʨʠ 

ʥʦʨʤʘʣʴʥʦʡ ʩʦʣʝʥʦʩʪʠ (35 ă). ʋ F. serratus ʫʤʝʥʴʰʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʬʦʪʦʩʠʥʪʝʟʘ ʚ ʦʧʨʝʩʥʝʥʥʦʡ ʚʦʜʝ ʥʘʙʣʶʜʘʣʦʩʴ ʯʝʨʝʟ 3 ʜʥʷ. 

ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ɻ.ʄ. ɺʦʩʢʦʙʦʡʥʠʢʦʚʘ  

ʩ ʢʦʣʣʝʛʘʤʠ (2005) ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ F. vesiculosus ʩʧʦʩʦʙʝʥ 

ʚʳʜʝʨʞʠʚʘʪʴ ʦʧʨʝʩʥʝʥʠʝ ʜʦ 2,5 ă. ʕʪʠ ʞʝ ʘʚʪʦʨʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʘʚʥʦʝ 

ʩʦʦʪʥʦʰʝʥʠʝ ʧʦʣʦʚ ʫ ʜʚʫʜʦʤʥʳʭ ʚʠʜʦʚ ʬʫʢʫʩʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʢʫʪʦʚʳʭ ʟʦʥʘʭ 

ʧʨʠ ʫʤʝʨʝʥʥʦʤ ʨʘʩʧʨʝʩʥʝʥʠʠ. ʉʦʣʝʥʦʩʪʴ ʥʠʞʝ ʢʨʠʪʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ  

(0,1-10 ă) ʫʤʝʥʴʰʘʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʨʘʩʪʝʥʠʡ ʜʦ 5-6 ʣʝʪ  

ʠ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʧʨʝʦʙʣʘʜʘʥʠʶ ʞʝʥʩʢʠʭ ʦʩʦʙʝʡ. 

ʇʝʨʚʦʝ ʫʧʦʤʠʥʘʥʠʝ ʦ ʥʘʣʠʯʠʠ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ ʫ Fucus ʚʩʪʨʝʯʘʝʪʩʷ  

ʫ ɼʝ-ʈʝʤʶ (De Reaumur, 1711), ʘ ʧʨʦʨʘʩʪʘʥʠʝ ʝʛʦ ʟʠʛʦʪ ʚʧʝʨʚʳʝ ʦʧʠʩʘʣ  

ɼ. ʉʪʘʢʭʘʫʩ (Stackhouse, 1801). ʆʪʤʝʪʠʤ, ʯʪʦ ʧʨʠ ʠʟʫʯʝʥʠʠ ʨʘʟʤʥʦʞʝʥʠʷ 

ʚʦʜʦʨʦʩʣʝʡ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʧʦʨʷʜʢʘ Fucales ʚʩʝʛʜʘ ʟʘʥʠʤʘʣʠ ʦʩʦʙʦʝ ʤʝʩʪʦ.  

ʅʝ ʫʛʘʩʘʝʪ ʠʥʪʝʨʝʩ ʢ ʠʭ ʠʟʫʯʝʥʠʶ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʆʥ ʦʙʫʩʣʦʚʣʝʥ 

ʨʘʟʥʳʤʠ ʧʨʠʯʠʥʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʝʤ, ʯʪʦ, ʢʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ, 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʵʪʦʡ ʛʨʫʧʧʳ ʠʤʝʶʪ ʥʝʦʙʳʯʥʳʡ ʜʣʷ ʜʨʫʛʠʭ ʚʦʜʦʨʦʩʣʝʡ-

ʤʘʢʨʦʬʠʪʦʚ ʤʦʥʦʛʝʥʝʪʠʯʝʩʢʠʡ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ, ʚ ʢʦʪʦʨʦʤ ʦʪʩʫʪʩʪʚʫʝʪ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʞʠʚʫʱʝʝ ʛʘʧʣʦʠʜʥʦʝ ʧʦʢʦʣʝʥʠʝ (ʇʝʪʨʦʚ, 1977). 

ʖ.ɽ. ʇʝʪʨʦʚ ʩʯʠʪʘʣ, ʯʪʦ ʬʫʢʫʩʦʚrʤ ʩʚʦʡʩʪʚʝʥʥʘ ʢʨʘʡʥʷʷ ʨʝʜʫʢʮʠʷ 

ʛʘʧʣʦʠʜʥʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʠ ʯʪʦ ʨʘʟʚʠʪʠʝ ʛʘʤʝʪʦʬʠʪʦʚ ʥʘʯʠʥʘʝʪʩʷ ʥʘ 

ʤʘʪʝʨʠʥʩʢʦʤ ʨʘʩʪʝʥʠʠ ʦʪ ʢʨʫʧʥʳʭ ʜʠʧʣʦʠʜʥʳʭ ʢʣʝʪʦʢ, ʚʦʟʥʠʢʘʶʱʠʭ ʢʘʢ 
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ʦʪʚʝʪʚʣʝʥʠʝ ʘʧʠʢʘʣʴʥʦʡ ʢʣʝʪʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʚʝʨʭʫʰʝʯʥʳʡ ʨʦʩʪ ʚʝʪʚʝʡ. 

ʇʦʩʣʝʜʫʶʱʝʝ ʜʝʣʝʥʠʝ ʪʘʢʠʭ ʢʣʝʪʦʢ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʩʣʦʷ ʢʣʝʪʦʢ, 

ʚʳʩʪʠʣʘʶʱʠʭ ʚʥʫʪʨʝʥʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʥʮʝʧʪʘʢʫʣʦʚ, ʥʘ ʢʦʪʦʨʳʭ  

ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʬʦʨʤʠʨʫʶʪʩʷ ʞʝʥʩʢʠʝ ʠ ʤʫʞʩʢʠʝ ʦʨʛʘʥʳ ʨʘʟʤʥʦʞʝʥʠʷ 

(Smith, Walker, 1980). ɿʥʘʷ ʵʪʦ, ʖ.ɽ. ʇʝʪʨʦʚ ʩʯʠʪʘʣ ʵʪʠ ʢʣʝʪʢʠ ʘʥʘʣʦʛʘʤʠ 

ʩʧʦʨ ʠ ʥʘʟʳʚʘʣ ʠʭ ʧʨʦʩʧʦʨʘʤʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʛʘʧʣʦʠʜʥʳʤʠ ʢʣʝʪʢʘʤʠ ʫ ʬʫʢʫʩʦʚʳʭ 

ʚʦʜʦʨʦʩʣʝʡ ʷʚʣʷʶʪʩʷ ʪʦʣʴʢʦ ʢʨʫʧʥʳʝ ʥʝʧʦʜʚʠʞʥʳʝ ʷʡʮʝʢʣʝʪʢʠ ʠ ʤʝʣʢʠʝ, 

ʘʢʪʠʚʥʦ ʧʝʨʝʜʚʠʛʘʶʱʠʝʩʷ ʩʧʝʨʤʘʪʦʟʦʠʜʳ. ʆʦʛʘʤʥʳʡ ʧʦʣʦʚʦʡ ʧʨʦʮʝʩʩ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʷʚʣʝʥʠʝ ʫ ʥʠʭ ʢʨʫʧʥʳʭ ʟʠʛʦʪ, ʫʜʦʙʥʳʭ ʜʣʷ ʥʘʙʣʶʜʝʥʠʡ ʟʘ 

ʵʤʙʨʠʦʥʘʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ. 

ʀʟʫʯʝʥʠʶ ʨʘʟʚʠʪʠʷ ʟʠʛʦʪ ʠ ʧʦʣʷʨʠʟʘʮʠʠ ʤʦʣʦʜʳʭ ʧʨʦʨʦʩʪʢʦʚ 

ʬʫʢʫʩʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʧʦʩʚʷʱʝʥʦ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʨʘʙʦʪ (ʄʘʢʩʠʤʦʚʘ, 

ʉʘʞʠʥ, 2010; ɽʚʩʝʝʚʘ, 2015; ʂʣʠʤʦʚʘ, ʂʘʰʫʪʠʥ, 2016; ɹʨʦʢʘʨʝʚʘ, 

ɺʦʩʢʦʙʦʡʥʠʢʦʚ, 2018; Nagasato et al., 1999). ɺ ʥʠʭ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʳ 

ʧʨʦʮʝʩʩʳ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʝʨʚʦʝ ʤʠʪʦʪʠʯʝʩʢʦʝ ʜʝʣʝʥʠʝ ʠ ʧʦʩʣʝʜʫʶʱʫʶ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʧʦʷʚʠʚʰʠʭʩʷ ʧʨʠ 

ʵʪʦʤ ʢʣʝʪʦʢ. 

ɺ ʨʷʜʝ ʜʨʫʛʠʭ ʨʘʙʦʪ ʦʪʜʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʥʘ 

ʵʤʙʨʠʦʛʝʥʝʟ ʫʩʣʦʚʠʡ ʩʨʝʜʳ: ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʨʝʞʠʤʦʚ, ʙʠʦʛʝʥʥʦʛʦ ʧʠʪʘʥʠʷ, ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʷ ʚʝʱʝʩʪʚ, ʨʝʛʫʣʠʨʫʶʱʠʭ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ (ʊʘʨʘʭʦʚʩʢʘʷ ʠ ʜʨ., 2008; Steen et al., 2004).  

ɺ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʧʫʙʣʠʢʘʮʠʷʭ ʦʙʲʝʢʪʘʤʠ ʠʟʫʯʝʥʠʷ ʙʳʣʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Fucus: F. distichus, F. vesiculosus ʠ F. serratus. 

ʀʟʫʯʝʥʠʝʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʝʟʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ F. distichus   

ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʟʘʥʠʤʘʣʠʩʴ ɺ.ɹ. ʏʤʳʭʘʣʦʚʘ (2002),  

ʆ.ʅ. ʉʝʣʠʚʘʥʦʚʘ ʠ ɻ.ɻ. ɾʠʛʘʜʣʦʚʘ (Selivanova, Zhigadlova, 2009).  

ɼʘʥʥʳʝ ʘʚʪʦʨʳ ʫʪʚʝʨʞʜʘʣʠ, ʯʪʦ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ ʨʦʩʪ ʬʫʢʫʩʘ ʚ ʦʩʫʰʥʦʡ ʟʦʥʝ, 
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ʥʘʭʦʜʷʱʝʡʩʷ ʧʦʜ ʣʝʜʦʚʳʤ ʧʨʠʧʘʝʤ, ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. ʇʨʠ ʵʪʦʤ ʦʥʠ 

ʩʩʳʣʘʣʠʩʴ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʦʜʠʤʳʝ ʚ ɸʨʢʪʠʯʝʩʢʠʭ ʤʦʨʷʭ, ʛʜʝ ʠʟ-ʟʘ 

ʪʦʣʩʪʦʛʦ ʣʝʜʦʚʦʛʦ ʧʦʢʨʦʚʘ ʚʦʜʦʨʦʩʣʠ ʚ ʣʠʪʦʨʘʣʴʥʦʡ ʟʦʥʝ ʦʙʳʯʥʦ 

ʦʪʩʫʪʩʪʚʫʶʪ. ʆʜʥʘʢʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʚʦʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʢʘʟʘʥʥʳʝ ʚʳʰʝ 

ʘʚʪʦʨʳ ʧʨʦʚʦʜʠʣʠ ʪʦʣʴʢʦ ʩ ʤʘʷ ʜʦ ʩʝʨʝʜʠʥʳ ʦʢʪʷʙʨʷ. ɺ ʧʝʨʠʦʜ ʩ ʥʦʷʙʨʷ ʧʦ 

ʤʘʡ ʤʘʪʝʨʠʘʣ ʠʤʠ ʥʝ ʩʦʙʠʨʘʣʩʷ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʠʣʦ ʠʤ ʧʦʣʫʯʠʪʴ ʧʦʣʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʢʨʫʛʣʦʛʦʜʠʯʥʦʤ ʨʘʟʚʠʪʠʠ F. distichus.  

ɺ ʮʝʣʦʤ ʘʥʘʣʠʟ ʨʘʙʦʪ, ʩʦʜʝʨʞʘʱʠʭ ʜʘʥʥʳʝ ʦ F. distichus, ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʩʚʝʜʝʥʠʷ ʦ ʙʠʦʣʦʛʠʠ ʝʛʦ ʨʘʟʚʠʪʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʷʭ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ  

ʚ ʧʨʠʘʟʠʘʪʩʢʦʡ ʯʘʩʪʠ ʘʨʝʘʣʘ ʥʫʞʜʘʶʪʩʷ ʚ ʩʝʨʴʝʟʥʦʤ ʜʦʧʦʣʥʝʥʠʠ.  
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ɻʃɸɺɸ 2. ʌʀɿʀʂʆ-ɻɽʆɻʈɸʌʀʏɽʉʂɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ 

ʈɸʁʆʅɸ 

 

ɻʦʨʠʟʦʥʪʘʣʴʥʦʝ ʠ ʚʝʨʪʠʢʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʚʦʜʦʨʦʩʣʝʡ-

ʤʘʢʨʦʬʠʪʦʚ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʫʩʣʦʚʠʡ ʠʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ. ʀʟ ʤʥʦʛʠʭ 

ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʥʘʠʙʦʣʴʰʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʥʠʭ ʦʢʘʟʳʚʘʶʪ 

ʪʝʤʧʝʨʘʪʫʨʥʳʡ, ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʧʨʠʙʨʝʞʥʳʭ 

ʚʦʜ, ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʨʘʜʠʘʮʠʠ (ʌɸʈ), 

ʩʦʣʝʥʦʩʪʴ, ʜʣʠʥʘ ʜʥʷ, ʩʦʩʪʘʚ ʛʨʫʥʪʦʚ, ʣʴʜʦʦʙʨʘʟʦʚʘʥʠʝ, ʧʨʠʣʠʚʦ-ʦʪʣʠʚʥʳʝ 

ʪʝʯʝʥʠʷ, ʤʫʪʥʦʩʪʴ. ʅʘ ʣʠʪʦʨʘʣʴʥʳʝ ʚʦʜʦʨʦʩʣʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ 

ʦʢʘʟʳʚʘʶʪ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ï ʧʨʠʙʦʡʥʦʩʪʴ ʠ ʚʦʣʥʝʥʠʝ (ʇʝʪʨʦʚ, 

1975; ʂʘʰʫʪʠʥ ʠ ʜʨ., 2017; South, Wittick, 1987; Gerard, Du Bois, 1988). 

ʇʦʣʫʦʩʪʨʦʚ ʂʘʤʯʘʪʢʘ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ɽʚʨʘʟʠʠ. ɼʣʷ 

ʥʝʛʦ, ʢʘʢ ʠ ʜʣʷ ʜʨʫʛʠʭ ʦʢʨʘʠʥʥʳʭ ʨʘʡʦʥʦʚ ʠ ʦʩʪʨʦʚʥʳʭ ʜʫʛ ʚʦʩʪʦʯʥʦʡ ɸʟʠʠ, 

ʭʘʨʘʢʪʝʨʥʘ ʯʝʪʢʘʷ ʣʠʥʝʡʥʘʷ ʟʦʥʘʣʴʥʦʩʪʴ ʛʣʘʚʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ  

ʠ ʦʨʦʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. ɺ ʨʝʣʴʝʬʝ ʵʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʯʝʨʝʜʦʚʘʥʠʠ 

ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʚʳʪʷʥʫʪʳʭ ʚʜʦʣʴ ʧʦʣʫʦʩʪʨʦʚʘ ʭʨʝʙʪʦʚ ʠ ʛʦʨ. ʃʠʰʴ ʥʘ ʩʘʤʦʤ 

ʩʝʚʝʨʝ ʧʦʣʫʦʩʪʨʦʚʘ, ʥʘ ʟʘʧʘʜʝ, ʠ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʝʛʦ ʯʘʩʪʠ, ʠʤʝʶʪʩʷ ʢʨʫʧʥʳʝ 

ʥʠʟʤʝʥʥʦʩʪʠ. 

ɹʝʨʝʛʘ ʂʘʤʯʘʪʢʠ ʦʤʳʚʘʶʪ ʚʦʜʳ ʊʠʭʦʛʦ ʦʢʝʘʥʘ, ʆʭʦʪʩʢʦʛʦ ʠ ɹʝʨʠʥʛʦʚʘ 

ʤʦʨʝʡ. ʊʠʭʦʦʢʝʘʥʩʢʦʝ ʧʦʙʝʨʝʞʴʝ ʶʛʦ-ʚʦʩʪʦʢʘ ʂʘʤʯʘʪʢʠ, ʛʜʝ ʚʝʣʠʩʴ ʥʘʰʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʘʙʦ, ʠʟʨʝʟʘʥʦ. ɿʜʝʩʴ ʝʩʪʴ ʪʦʣʴʢʦ ʥʝʩʢʦʣʴʢʦ ʢʨʫʧʥʳʭ ʰʠʨʦʢʦ 

ʦʪʢʨʳʪʳʭ ʚʦʣʥʦʚʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʟʘʣʠʚʦʚ ï ʂʘʤʯʘʪʩʢʠʡ, ʂʨʦʥʦʮʢʠʡ  

ʠ ɸʚʘʯʠʥʩʢʠʡ. 

ɸʚʘʯʠʥʩʢʘʷ ʛʫʙʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ɸʚʘʯʠʥʩʢʦʤ ʟʘʣʠʚʝ ʠ ʟʘʥʠʤʘʝʪ ʚ ʥʝʤ 

ʮʝʥʪʨʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʆʥʘ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʟʘ ʩʯʝʪ ʦʧʫʩʢʘʥʠʷ ʩʫʰʠ  

ʠ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʫʣʢʘʥʠʟʤʦʤ.  

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʙʫʭʪʘʤʠ ʚʦʩʪʦʯʥʦʛʦ ʙʝʨʝʛʘ ʂʘʤʯʘʪʢʠ ʦʥʘ ʠʤʝʝʪ 

ʥʘʠʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ, ʩʚʦʝʦʙʨʘʟʥʳʝ ʬʦʨʤʫ ʠ ʜʦʥʥʳʡ ʨʝʣʴʝʬ. ʇʦʩʢʦʣʴʢʫ 

ʟʜʝʩʴ ʙʳʣʦ ʩʦʙʨʘʥʦ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʥʘʤʠ 
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ʤʘʪʝʨʠʘʣʘ, ʚ ʥʘʩʪʦʷʱʝʤ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʦʯʝʨʢʝ ʜʘʝʪʩʷ ʝʝ ʧʦʜʨʦʙʥʦʝ 

ʦʧʠʩʘʥʠʝ. ʆʥʦ ʩʦʩʪʘʚʣʝʥʦ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ, ʚʟʷʪʳʭ ʠʟ ʨʘʙʦʪ  

ʇ.ɺ. ɹʘʞʘʥʦʚʘ (1943), ʀ.ʌ. ɹʘʨʘʥʦʚʘ (1944), ɺ.ɼ. ɼʤʠʪʨʠʝʚʘ, ʠ ɹ.ɺ. ɽʞʦʚʘ 

(1977), ɺ.ɸ. ɹʝʨʝʟʦʚʩʢʦʡ (1988, 1999), ʈ.ɸ. ʃʷʥʜʟʙʝʨʛʘ ʠ ɺ.ɸ. ɹʝʨʝʟʦʚʩʢʦʡ 

(1985), ɺ.ɺ. ʆʰʫʨʢʦʚʘ (2000), ɸ.ʅ. ʂʘʰʫʪʠʥʘ ʩ ʩʦʘʚʪʦʨʘʤʠ (2019). 

ʂʨʘʡʥʠʝ ʛʨʘʥʠʮʳ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʛʫʙʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ 

ʢʦʦʨʜʠʥʘʪʘʤʠ: 525̄3,0' ʠ 530̄5,8' ʩ.ʰ. ʠ 1682̄4,8' ʠ 1584̄3,0' ʚ.ʜ. ʉʦʝʜʠʥʷʷʩʴ 

ʩ ʊʠʭʠʤ ʦʢʝʘʥʦʤ ʫʟʢʠʤ ʧʨʦʣʠʚʦʤ (çʛʦʨʣʦʤè), ʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ
 
ʩʦʙʦʡ ʚʦʜʦʝʤ 

ʧʣʦʱʘʜʴʶ ʦʢʦʣʦ 215 ʢʤ
2
 ʠ ʠʤʝʝʪ ʩʞʘʪʫʶ ʦʢʨʫʛʣʫʶ ʬʦʨʤʫ  

ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʚʥʫʪʨʝʥʥʠʤʠ ʤʳʩʘʤʠ. ɼʣʠʥʘ ʚʩʝʡ ʙʫʭʪʳ ʧʦ ʤʝʨʠʜʠʘʥʫ ï 

16 ʢʤ, ʧʦ ʧʘʨʘʣʣʝʣʠ ï 12 ʢʤ, ʥʘʠʙʦʣʴʰʘʷ ʧʦ ʦʩʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ-ʶʛʦ-ʟʘʧʘʜ ï 

ʦʢʦʣʦ 20 ʢʤ. ʇʨʝʦʙʣʘʜʘʶʱʠʝ ʚ ʛʫʙʝ ʛʣʫʙʠʥʳ 15-25 ʤ ʟʘʥʠʤʘʶʪ 70% ʚʩʝʡ ʝʝ 

ʧʣʦʱʘʜʠ. ʆʙʱʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 110 ʢʤ. 

ɼʣʠʥʘ çʛʦʨʣʘè ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 8 ʢʤ, ʩʨʝʜʥʷʷ ʰʠʨʠʥʘ ï 3,5 ʢʤ. ɻʣʫʙʠʥʳ ʧʨʠ 

ʚʭʦʜʝ ʚ ʧʨʦʣʠʚ ʠʟ ɸʚʘʯʠʥʩʢʦʛʦ ʟʘʣʠʚʘ ʜʦʩʪʠʛʘʶʪ 20-27 ʤ, ʜʘʣʝʝ ʦʥʠ 

ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʶʪʩʷ ʜʦ 14 ʤ. ʇʨʠ ʚʳʭʦʜʝ ʠʟ ʛʦʨʣʘ ʚ ʮʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʴ 

ʛʫʙʳ ʛʣʫʙʠʥʳ ʚʥʦʚʴ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʠ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʩʦʩʪʘʚʣʷʶʪ 28 ʤ. 

ʀʟʦʙʘʪʳ 7-10 ʤ ʧʦʜʭʦʜʷʪ ʙʣʠʟʢʦ ʢ ʙʝʨʝʛʫ. ʆʙʰʠʨʥʦʝ ʤʝʣʢʦʚʦʜʴʝ ʨʘʟʚʠʪʦ 

ʣʠʰʴ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʛʫʙʳ ï ʚ ʨʘʡʦʥʝ ʫʩʪʴʝʚ ʨʝʢ ɸʚʘʯʘ ʠ ʇʘʨʘʪʫʥʢʘ. 

ʇʨʠʣʠʚʳ ʠ ʦʪʣʠʚʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʧʣʦʱʘʜʠ 

ʚʦʜʥʦʛʦ ʟʝʨʢʘʣʘ ʛʫʙʳ ʦʪ 230 ʜʦ 208 ʢʤ
2
. ʆʙʲʝʤ ʚʦʜʳ ʚ ʛʫʙʝ ʚ ʬʘʟʝ ʧʦʣʥʦʛʦ 

ʧʨʠʣʠʚʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 4 ʢʤ
3
. 

ʄʦʨʩʢʠʝ ʙʝʨʝʛʘ ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ ʠʟʨʝʟʘʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ 

ʥʝʙʦʣʴʰʠʤʠ ʙʫʭʪʦʯʢʘʤʠ, ʩʬʦʨʤʠʨʦʚʘʥʥrʤʠ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʚʦʣʥʦʚʳʤʠ 

ʧʨʦʮʝʩʩʘʤʠ. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʦʥʠ ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ. ʕʪʦ ʙʫʭʪʳ 

ʂʨʘʰʝʥʠʥʥʠʢʦʚʘ, ʉʝʣʴʜʝʚʘʷ, ʈʘʢʦʚʘʷ, ɹʘʙʴʷ, ʇʝʪʨʦʧʘʚʣʦʚʩʢʠʡ ʂʦʚʰ, 

ʉʝʨʦʛʣʘʟʢʘ ʠ ʄʦʭʦʚʘʷ. ʖʞʥʳʡ, ʶʛʦ-ʟʘʧʘʜʥʳʡ ʠ ʚʦʩʪʦʯʥʳʡ ʙʝʨʝʛʘ ʛʫʙʳ 

ʦʙʨʘʟʦʚʘʥʳ ʩʢʣʦʥʘʤʠ ʛʦʨ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚʳʩʦʪʦʡ  

400-500 ʤ. ʉʝʚʝʨʦ-ʟʘʧʘʜʥʳʡ ʙʝʨʝʛ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʠʟʤʝʥʥʫʶ, 

ʙʦʣʦʪʠʩʪʫʶ ʨʘʚʥʠʥʫ, ʦʙʨʘʟʦʚʘʥʥʫʶ ʜʝʣʴʪʘʤʠ ʨʝʢ ɸʚʘʯʘ ʠ ʇʘʨʘʪʫʥʢʘ. 
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ɿʘʧʘʜʥʦʝ ʧʦʙʝʨʝʞʴʝ ʛʦʨʣʘ ʛʫʙʳ ʪʷʥʝʪʩʷ ʦʪ ʤʳʩʘ ɹʝʟʳʤʷʥʥʦʛʦ ʜʦ ʤʳʩʘ 

ʋʛʣʦʚʦʛʦ ʥʘ 8 ʢʤ. ʇʦʯʪʠ ʥʘ ʚʩʝʤ ʝʛʦ ʧʨʦʪʷʞʝʥʠʠ ʙʝʨʝʛ ʩʢʘʣʠʩʪʳʡ  

ʠ ʦʙʨʳʚʠʩʪʳʡ, ʢʨʦʤʝ ʪʝʭ ʤʝʩʪ, ʛʜʝ ʦʥ ʧʨʦʨʝʟʘʥ ʜʦʣʠʥʘʤʠ ʥʝʙʦʣʴʰʠʭ ʨʝʯʝʢ, 

ʚʧʘʜʘʶʱʠʭ ʚ ʙʫʭʪʳ ɹʝʟʳʤʷʥʥʫʶ ʠ ʉʪʘʥʠʮʢʦʛʦ. 

ʂʣʠʤʘʪ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ, ʧʦ ʤʥʝʥʠʶ ɺ.ʀ. ʂʦʥʜʨʘʪʶʢʘ (1974), ʠʤʝʝʪ 

ʥʝʧʦʚʪʦʨʠʤʦʝ ʩʚʦʝʦʙʨʘʟʠʝ ʠ ʦʪʥʦʩʠʪʩʷ ʢ ʦʜʥʦʤʫ ʠʟ ʰʝʩʪʠ ʚʳʜʝʣʝʥʥʳʭ ʠʤ 

ʜʣʷ ʂʘʤʯʘʪʢʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ. ɿʠʤʘ ʟʜʝʩʴ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʷʛʢʘʷ. 

ʉʨʝʜʥʷʷ ʟʠʤʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʣʷʝʪ -5,3̄ ʉ. ʅʘʠʙʦʣʝʝ ʭʦʣʦʜʥʳʝ 

ʤʝʩʷʮʳ ï ʷʥʚʘʨʴ ʠ ʬʝʚʨʘʣʴ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʵʪʠʭ ʤʝʩʷʮʝʚ 

ʩʦʩʪʘʚʣʷʝʪ ʤʠʥʫʩ 8,8ʉ̄, ʘ ʦʙʱʘʷ ʛʦʜʦʚʘʷ ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨ 

ʚʦʟʜʫʭʘ ʜʦʩʪʠʛʘʝʪ 20-25̄ ʉ. ʉʨʝʜʥʝʤʝʩʷʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʪʤʦʩʬʝʨʥʳʭ 

ʦʩʘʜʢʦʚ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ ʜʦʩʪʠʛʘʝʪ 200 ʤʤ, ʘ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʧʨʝʚʳʰʘʝʪ  

500 ʤʤ. ɺ ʮʝʣʦʤ ʟʘ ʟʠʤʫ ʚ ʚʠʜʝ ʜʦʞʜʷ ʠ ʤʦʢʨʦʛʦ ʩʥʝʛʘ ʚʳʧʘʜʘʝʪ ʙʦʣʝʝ  

650 ʤʤ ʦʩʘʜʢʦʚ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʧʦʯʪʠ ʧʦʣʦʚʠʥʫ ʠʭ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ, ʨʘʚʥʦʛʦ 1000-1500 ʤʤ (ɺʠʥʦʛʨʘʜʦʚ, 1964). 

ɺʩʣʝʜʩʪʚʠʝ ʦʭʣʘʞʜʘʶʱʝʛʦ ʚʣʠʷʥʠʷ ʊʠʭʦʛʦ ʦʢʝʘʥʘ ʚʝʩʥʘ ʚ ʨʘʡʦʥʝ ʛʫʙʳ 

ʧʨʦʭʣʘʜʥʘʷ ʠ ʟʘʪʷʞʥʘʷ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʥʘʯʠʥʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʙʨʠʟʦʚʘʷ 

ʮʠʨʢʫʣʷʮʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʭʦʣʦʜʘʥʠʶ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʩʨʝʜʥʷʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʤʘʷ ʥʝ ʧʨʝʚʳʰʘʝʪ 1,5ʉ̄. ɺʝʩʝʥʥʝʤʫ ʚʨʝʤʝʥʠ ʩʚʦʡʩʪʚʝʥʥʳ 

ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʝ ʩʫʪʦʯʥʳʝ ʢʦʣʝʙʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ. ɺ ʦʪʜʝʣʴʥʳʝ ʜʥʠ ʦʥʠ 

ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ 5-7 ʉ̄ ʠ ʙʦʣʝʝ. ʅʘ ʚʪʦʨʫʶ ʧʦʣʦʚʠʥʫ ʚʝʩʥʳ ʧʨʠʭʦʜʠʪʩʷ 

ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ (60-100 ʤʤ). ʆʜʥʘʢʦ ʚ ʤʘʝ ʚʦʟʤʦʞʥʦ ʠʭ 

ʚʳʧʘʜʝʥʠʝ ʜʦ 20 ʤʤ ʠ ʙʦʣʝʝ. 

ʃʝʪʦ ï ʧʝʨʠʦʜ ʩʦ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ ʚʳʰʝ 10ʉ̄. ɺ ʵʪʦ 

ʚʨʝʤʷ ʥʝʛʣʫʙʦʢʠʝ ʮʠʢʣʦʥʳ ʩʤʝʱʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ. 

ɻʨʘʜʠʝʥʪʳ ʜʘʚʣʝʥʠʷ ʧʨʠ ʵʪʦʤ ʤʠʥʠʤʘʣʴʥʳ. ʆʩʥʦʚʥʦʡ ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ 

ʣʝʪʥʝʛʦ ʩʝʟʦʥʘ ʷʚʣʷʝʪʩʷ ʥʠʟʢʠʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʬʦʥ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʘʚʛʫʩʪʘ, ʩʘʤʦʛʦ ʪʝʧʣʦʛʦ ʤʝʩʷʮʘ, ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 12-13̄ ʉ. ʃʝʪʥʷʷ ʩʫʤʤʘ 

ʦʩʘʜʢʦʚ ʚ ʵʪʦ ʚʨʝʤʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝ ʚʝʣʠʢʘ ï ʤʝʥʝʝ 250 ʤʤ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʚʦʟʤʦʞʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʩʘʜʢʠ, ʢʘʢ ʵʪʦ ʠʤʝʣʦ ʤʝʩʪʦ ʣʝʪʦʤ 2018 ʛ. ʢʦʛʜʘ 

ʩʨʝʜʥʝʩʫʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʜʦʩʪʠʛʣʦ 45 ʤʤ. ɼʨʫʛʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ ʷʚʣʷʶʪʩʷ ʯʘʩʪʳʝ ʛʫʩʪʳʝ ʪʫʤʘʥʳ, ʦʩʦʙʝʥʥʦ ʚ ʫʪʨʝʥʥʠʝ ʯʘʩʳ. 
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ʆʥʠ ʟʘʜʝʨʞʠʚʘʶʪ ʥʘʛʨʝʚʘʥʠʝ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜ ʩʦʣʥʝʯʥʳʤʠ ʣʫʯʘʤʠ.  

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʪʫʤʘʥʥʳʭ ʜʥʝʡ ʚ ʪʝʯʝʥʠʝ ʣʝʪʘ ʩʦʩʪʘʚʣʷʶʪ ʚ ʩʨʝʜʥʝʤ 

ʦʢʦʣʦ 15 ʜʥʝʡ, ʘ ʤʘʢʩʠʤʘʣʴʥʦʝ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 30 ʜʥʝʡ (ʅʘʫʯʥʦ-ʧʨʠʢʣʘʜʥʦʡ 

ʩʧʨʘʚʦʯʥʠʢé, 2001). 

ʆʩʝʥʴ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʩʝʟʦʥʦʤ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʫʩʪʦʡʯʠʚʳʤ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ 

ʚʳʧʘʜʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʝʤ ʶʞʥʳʭ 

ʮʠʢʣʦʥʦʚ, ʜʦ 20-25 ʩʝʥʪʷʙʨʷ ʦʙʳʯʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʧʣʘʷ ʤʘʣʦʦʙʣʘʯʥʘʷ 

ʧʦʛʦʜʘ ʩ ʧʦʥʠʞʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʥʦʯʴʶ. ʀʥʪʝʥʩʠʚʥʦʝ ʧʦʥʠʞʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʧʨʦʠʩʭʦʜʠʪ ʦʙʳʯʥʦ ʚ ʦʢʪʷʙʨʝ. ɺ ʨʘʡʦʥʝ ɸʚʘʯʠʥʩʢʦʡ 

ʛʫʙʳ ʟʘ ʜʚʘ ʦʩʝʥʥʠʭ ʤʝʩʷʮʘ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʚʳʧʘʜʘʝʪ ʙʦʣʝʝ 250 ʤʤ. 

ɹʦʣʴʰʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʝʛʝʪʘʮʠʶ ʣʠʪʦʨʘʣʴʥʳʭ ʚʦʜʦʨʦʩʣʝʡ 

ʦʢʘʟʳʚʘʶʪ ʩʦʣʥʝʯʥʦʝ ʩʠʷʥʠʝ ʠ ʨʘʜʠʘʮʠʦʥʥʳʡ ʨʝʞʠʤ (ʄʘʢʘʨʦʚ, 1999). 

ʅʘʙʣʶʜʘʝʤʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʦʣʥʝʯʥʦʛʦ ʩʠʷʥʠʷ ʚ ʨʘʡʦʥʝ ɸʚʘʯʠʥʩʢʦʡ 

ʛʫʙʳ ʤʠʥʠʤʘʣʴʥʘ ʚ ʢʦʨʦʪʢʠʝ, ʦʙʣʘʯʥʳʝ ʟʠʤʥʠʝ ʜʥʠ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʝʛʦ 

ʟʥʘʯʝʥʠʝ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʢʦʥʝʮ ʚʝʩʥʳ ï ʥʘʯʘʣʦ ʣʝʪʘ, ʢʦʛʜʘ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʜʥʷ, ʘ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʦʙʣʘʯʥʦʩʪʠ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʝʣʠʢʘ. ɻʦʜʦʚʦʡ ʭʦʜ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʩʦʣʥʝʯʥʦʛʦ ʩʠʷʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʚʫʤʷ ʤʘʢʩʠʤʫʤʘʤʠ: ʦʢʪʷʙʨʴʩʢʠʤ (54%) 

ʠ ʤʘʨʪʦʚʩʢʠʤ (52%) ʠ ʜʚʫʤʷ ʤʠʥʠʤʫʤʘʤʠ ï ʠʶʣɹʩʢʠʤ (40%) ʠ ʜʝʢʘʙʨʴʩʢʠʤ 

(40%). 

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ 

ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ, ʷʚʣʷʝʪʩʷ ʚʝʪʝʨ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʤʝʞʩʝʟʦʥʥʳʝ ʨʘʟʣʠʯʠʷ ʩʠʣʳ 

ʠ ʯʘʩʪʦʪʳ ʚʝʪʨʦʚ ʦʪʨʘʞʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʛʠʜʨʦʣʦʛʠʠ ʚʦʜʦʝʤʘ (ʩʢʦʨʦʩʪʠ 

ʦʭʣʘʞʜʝʥʠʷ ʠ ʧʨʦʛʨʝʚʘʥʠʷ ʚʦʜ, ʠʭ ʘʵʨʘʮʠʠ, ʧʝʨʝʤʝʰʠʚʘʥʠʠ, ʠʟʤʝʥʝʥʠʠ 

ʩʦʣʝʥʦʩʪʠ ʠ ʜʨ.), ʥʦ ʠ ʥʘ ʨʘʟʚʠʪʠʠ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʚʦʜʦʨʦʩʣʝʡ.  

ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʚ ʨʘʡʦʥʝ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʩʦʩʪʘʚʣʷʝʪ 5-8 ʤ/ʩ. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʧʨʠ ʮʠʢʣʦʥʘʭ ʧʨʝʚʳʰʘʶʪ 40 ʤ/ʩ.  

ɺ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚ ʛʫʙʝ ʧʨʝʦʙʣʘʜʘʶʪ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʝ ʠ ʩʝʚʝʨʥʳʝ ʚʝʪʨʳ.  
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ʀʭ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 60-70%, ʩʠʣʘ ï 9-10 ʤ/ʩ. ɺʝʩʥʦʡ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʦʙʱʝʝ ʦʩʣʘʙʣʝʥʠʝ ʩʢʦʨʦʩʪʝʡ ʚʝʪʨʘ, ʚʦʟʤʦʞʥʦ ʠʭ ʫʩʠʣʝʥʠʝ ʜʦ ʰʪʦʨʤʦʚʦʛʦ  

ʠ ʢʨʘʡʥʝ ʨʝʜʢʦ ï ʜʦ ʫʨʘʛʘʥʥʦʛʦ. ɺ ʘʧʨʝʣʝ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ  

ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʝ ʠ ʩʝʚʝʨʥʳʝ ʚʝʪʨʳ.  

ɼʣʷ ʤʘʷ ʩʚʦʡʩʪʚʝʥʥʦ ʫʚʝʣʠʯʝʥʠʝ ʠʭ ʧʦʚʪʦʨʷʝʤʦʩʪʠ. ɺ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 

ʧʨʝʦʙʣʘʜʘʶʪ ʶʛʦ-ʚʦʩʪʦʯʥʳʝ ʚʝʪʨʳ (30-35%). ʀʭ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʚ ʵʪʦ 

ʚʨʝʤʷ ʫʤʝʥʴʰʘʝʪʩʷ ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 4 ʤ/ʩ. ʆʩʝʥʴʶ ʚ ʨʘʡʦʥʝ ɸʚʘʯʠʥʩʢʦʡ 

ʛʫʙʳ ʦʥʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 5-8 ʤ/ʩ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʚʦ ʚʨʝʤʷ 

ʮʠʢʣʦʥʦʚ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ 40 ʤ/ʩ (ʂʘʮʳʢʘ, ʉʢʨʠʧʢʦʚ, 1965). 

ɺ ʪʝʯʝʥʠʝ ʛʦʜʘ ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ ʧʨʝʦʙʣʘʜʘʝʪ ʚʝʪʨʦʚʦʝ ʚʦʣʥʝʥʠʝ  

ʩ ʚʳʩʦʪʦʡ ʚʦʣʥ 0,25 ʤ, ʝʛʦ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʣʝʪʦʤ ʜʦʩʪʠʛʘʝʪ 79%, ʘ ʟʠʤʦʡ 

ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 58%. ɿʥʘʯʠʪʝʣʴʥʦʝ ʚʦʣʥʝʥʠʝ ʩ ʚʳʩʦʪʦʡ ʚʦʣʥ 1,5 ʤ ʙʳʚʘʝʪ 

ʧʨʠ ʟʘʧʘʜʥʳʭ, ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʭ ʠ ʩʝʚʝʨʥʳʭ ʚʝʪʨʘʭ. ʆʩʝʥʴʶ ʧʦʚʪʦʨʷʝʤʦʩʪʴ 

ʪʘʢʦʛʦ ʚʦʣʥʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 2%, ʚ ʦʩʪʘʣʴʥʦʝ ʚʨʝʤʷ ʛʦʜʘ ʤʝʥʝʝ 1%. 

ɺʦʣʥʳ ʚʳʩʦʪʦʡ 2,5 ʤ ʠ ʙʦʣʝʝ ʥʘʙʣʶʜʘʶʪʩʷ ʨʝʜʢʦ ʠ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʟʠʤʦʡ 

(ʃʦʮʠʷ ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ é, 2004). 

ʊʝʤʧʝʨʘʪʫʨʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ, ʧʦʩʢʦʣʴʢʫ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʧʨʦʪʝʢʘʥʠʝ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ 

ʮʠʢʣʦʚ ʚʦʜʦʨʦʩʣʝʡ (ʄʘʢʘʨʦʚ, 1987; Bolton, Luning, 1982). ʉ ʠʟʤʝʥʝʥʠʝʤ 

ʪʝʤʧʝʨʘʪʫʨʳ ʫ ʥʠʭ ʤʝʥʷʝʪʩʷ ʩʢʦʨʦʩʪʴ ʜʳʭʘʥʠʷ, ʬʦʪʦʩʠʥʪʝʟʘ ʠ ʜʨʫʛʠʭ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ.  

ɼʘʥʥʳʝ ʨʠʩʫʥʢʘ 2.1 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʛʦʜʠʯʥʳʡ ʮʠʢʣ ʩʝʟʦʥʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʢʦʤʧʣʝʢʩʦʤ ʧʨʠʩʫʱʠʭ ʝʡ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʈʘʥʥʝʚʝʩʝʥʥʝʝ ʠʟʤʝʥʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʢʦʥʝʮ ʤʘʨʪʘ-ʘʧʨʝʣʴ, ʢʦʛʜʘ ʧʦʣʫʯʘʝʤʦʝ ʠʟ 

ʘʪʤʦʩʬʝʨʳ ʪʝʧʣʦ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʚʩʝʡ ʚʦʜʥʦʡ ʪʦʣʱʝ ʛʫʙʳ ʜʦʩʪʘʪʦʯʥʦ 

ʨʘʚʥʦʤʝʨʥʦ. ɺʝʩʝʥʥʠʝ ʠʟʤʝʥʝʥʠʷ, ʧʨʠʭʦʜʷʱʠʝʩʷ ʥʘ ʤʘʡ-ʠʶʥʴ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʨʘʩʪʘʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʚʦʜʳ. 

ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʩʪʝʧʝʥʥʦʝ ʫʭʫʜʰʝʥʠʝ ʫʩʣʦʚʠʡ ʧʝʨʝʤʝʰʠʚʘʥʠʷ, 
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ʩʚʷʟʘʥʥʦʝ ʩ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʤ ʨʘʩʧʨʝʩʥʝʥʠʝʤ ʛʫʙʳ ʪʘʣʳʤʠ ʚʦʜʘʤʠ  

ʠ ʫʤʝʥʴʰʝʥʠʝʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʝʪʨʘ. 

 

ʈʠʩ. 2.1. ʉʨʝʜʥʷʷ ʤʝʩʷʯʥʘʷ ʤʥʦʛʦʣʝʪʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ  

(ʧʦ ʜʘʥʥʳʤ ʋʂɻʄʉ) 

 

ʃʝʪʥʠʝ (ʠʶʣʴ-ʘʚʛʫʩʪ) ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳ, ʦʪ 11,5ʉ̄ ʚ ʛʦʨʣʝ ʛʫʙʳ ʜʦ 13,5ʉ̄ ʚ ʝʝ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ. 

ɿʠʤʥʷʷ (ʜʝʢʘʙʨʴ-ʤʘʨʪ) ʤʠʥʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʬʝʚʨʘʣʴ-ʤʘʨʪ. ʆʥʘ ʩʦʩʪʘʚʣʷʝʪ ʤʠʥʫʩ 1,14 ï ʤʠʥʫʩ 1,35̄ ʉ ʠ ʥʦʩʠʪ ʜʣʠʪʝʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ. ɿʘ ʵʪʦʪ ʧʝʨʠʦʜ ʚʦʜʦʝʤ ʪʝʨʷʝʪ ʝʱʝ 10-15% ʦʩʪʘʚʰʝʛʦʩʷ ʧʦʩʣʝ 

ʦʩʝʥʥʝʛʦ ʚʳʭʦʣʘʞʠʚʘʥʠʷ ʪʝʧʣʘ. ʕʪʦ ʧʨʦʮʝʩʩ, ʧʨʝʢʨʘʱʘʝʪʩʷ ʧʨʠ ʟʘʤʝʪʥʦʤ 

ʫʚʝʣʠʯʝʥʠʠ ʜʣʠʥʳ ʜʥʷ, ʢʦʛʜʘ ʧʦʚʝʨʭʥʦʩʪʴ ʛʫʙʳ ʥʘʯʠʥʘʝʪ ʠʥʪʝʥʩʠʚʥʦ 

ʧʦʛʣʦʱʘʪʴ ʩʦʣʥʝʯʥʦʝ ʪʝʧʣʦ. 

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʦʧʨʝʜʝʣʷʶʪ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʟʜʝʩʴ ʜʦʩʪʘʪʦʯʥʦ ʩʫʨʦʚʦʡ ʣʝʜʦʚʦʡ ʦʙʩʪʘʥʦʚʢʠ, ʦʢʘʟʳʚʘʶʱʝʡ 

ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʚʦʜʦʨʦʩʣʝʡ-ʤʘʢʨʦʬʠʪʦʚ, ʦʩʦʙʝʥʥʦ 

ʞʠʚʫʱʠʭ ʚ ʩʨʝʜʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʣʠʪʦʨʘʣʠ (ʂʫʟʥʝʮʦʚ, 1948; ʉʘʚʦʩʴʢʠʥ, 1967; 

ʂʘʤʥʝʚ, 1989). ɺʦʜʥʳʝ ʨʘʩʪʝʥʠʷ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʥʘ ʛʣʫʙʠʥʘʭ 0-0,5 ʤ, 

ʠʩʧʳʪʳʚʘʶʪ ʥʝ ʪʦʣʴʢʦ ʠʩʪʠʨʘʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʣʴʜʘ, ʥʦ ʠ ʚʤʝʨʟʘʥʠʝ  
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ʚ ʝʛʦ ʪʦʣʱʫ. ɼʣʷ ʚʦʜʦʨʦʩʣʝʡ, ʦʙʠʪʘʶʱʠʭ ʚ ʥʠʞʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʣʠʪʦʨʘʣʠ, 

ʣʝʜʦʚʳʡ ʧʦʢʨʦʚ ʟʘʤʝʪʥʦ ʤʝʥʷʝʪ ʩʚʝʪʦʚʦʝ ʜʦʚʦʣʴʩʪʚʠʝ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ  

ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ (ɿʚʘʣʠʥʩʢʠʡ ʠ ʜʨ., 1978; ɺʦʟʞʠʥʩʢʘʷ, ʂʘʤʥʝʚ, 

1994; ʂʘʰʫʪʠʥ ʠ ʜʨ., 2018; Dring, Brown, 1982; Gendron, 1985). 

ɸʚʪʦʨʦʤ ʚʳʧʦʣʥʝʥ ʤʥʦʛʦʣʝʪʥʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ ʣʴʜʦʦʙʨʘʟʦʚʘʥʠʶ, 

ʩʦʙʨʘʥʥʳʭ ʜʣʷ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʩ 1929 ʛ. ʧʦ 2018 ʛ. ʆʥ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ  

ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʚʳʜʝʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʫʯʘʩʪʢʦʚ ʧʦʙʝʨʝʞʴʷ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ 

ʩʨʦʢʘʤʠ ʧʦʷʚʣʝʥʠʷ ʠ ʠʩʯʝʟʥʦʚʝʥʠʷ ʣʴʜʘ, ʤʦʱʥʦʩʪʴʶ ʣʝʜʦʚʦʛʦ ʧʦʢʨʦʚʘ ʠ ʝʛʦ 

ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ (ʪʘʙʣ. 2.1). 

ʇʝʨʚʳʡ ʣʝʜ ʚ ʛʫʙʝ ʧʦʷʚʣʷʝʪʩʷ ʚ ʥʘʯʘʣʝ ʥʦʷʙʨʷ ʚ ʤʝʣʢʦʚʦʜʥʳʭ ʨʘʡʦʥʘʭ 

ʠ ʧʨʝʜʫʩʪʴʝʚʦʡ ʯʘʩʪʠ ʨ. ɸʚʘʯʘ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʦʥ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ 

ʤʝʣʢʦʚʦʜʥʳʝ ʫʯʘʩʪʢʠ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ. ɺ ʧʝʨʠʦʜ ʩ ʜʝʢʘʙʨʷ ʧʦ ʷʥʚʘʨʴ ʣʝʜ 

ʧʦʷʚʣʷʝʪʩʷ ʚ ʦʪʢʨʳʪʦʡ ʯʘʩʪʠ ʛʫʙʳ ʠ ʚ ʥʝʠʟʤʝʥʥʦʤ ʚʠʜʝ ʩʦʭʨʘʥʷʝʪʩʷ ʟʜʝʩʴ ʥʝ 

ʙʦʣʝʝ 2-3 ʜʥʝʡ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʪʢʨʳʪʳʤʠ ʫʯʘʩʪʢʘʤʠ ʧʦʙʝʨʝʞʴʷ ʛʫʙʳ, 

ʫʩʪʦʡʯʠʚʦʝ ʣʴʜʦʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʙʫʭʪʘʭ ʂʨʘʰʝʥʠʥʥʠʢʦʚʘ, ʈʘʢʦʚʘʷ, 

ɹʘʙʴʷ, ʇʝʪʨʦʧʘʚʣʦʚʩʢʠʡ ʂʦʚʰ ʠ ɹʦʛʘʪʳʨʝʚʢʘ.  

ʊʘʙʣʠʮʘ 2.1 

ʉʨʦʢʠ ʧʦʷʚʣʝʥʠʷ ʠ ʠʩʯʝʟʥʦʚʝʥʠʷ ʣʴʜʘ ʧʦ ʨʘʡʦʥʘʤ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ (ʧʦ ʜʘʥʥʳʤ ʋʂɻʄʉ) 
 

ʈʘʡʦʥ 

ʇʝʨʚʦʝ ʧʦʷʚʣʝʥʠʝ ʣʴʜʘ  

ʚ ʛʫʙʝ 

ʇʦʣʥʦʝ ʦʯʠʱʝʥʠʝ ʛʫʙʳ ʦʪ 

ʣʴʜʘ 

ʈ
ʘ
ʥ
ʥ
ʝ
ʝ

 

ʇ
ʦ
ʟ
ʜ
ʥ
ʝ
ʝ

 

ɺ
 
ʩ
ʨ
ʝ
ʜ
ʥ
ʝ
ʤ
 

 

ʈ
ʘ
ʥ
ʥ
ʝ
ʝ

 

ʇ
ʦ
ʟ
ʜ
ʥ
ʝ
ʝ

 

ɺ
 
ʩ
ʨ
ʝ
ʜ
ʥ
ʝ
ʤ
 

 

ʎʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʛʫʙʳ 27,10 14,12 21,11 21,03 24,05 20,04 

ɹʫʭ. ʂʨʘʰʝʥʠʥʥʠʢʦʚʘ 24,10 01,12 09,11 13,05 27,05 22,05 

ɹʫʭ. ɿʘʚʦʡʢʦ 23,10 06,12 11,11 13,04 10,06 14,05 

ɹʫʭ. ʇʝʪʨʦʧʘʚʣʦʚʩʢʠʡ ʂʦʚʰ 16,10 15,11 06,11 19,03 21,05 30,04 

ɹʫʭ. ʉʝʨʦʛʣʘʟʢʘ ï ʨ-ʥ ʉʈʄɿ 27,10 03,11 30,10 21,03 02,04 27,03 

ɻʦʨʣʦ ʛʫʙʳ 21,11 31,12 06,12 05,03 16,05 07,04 

 

ɼʣʷ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʭʘʨʘʢʪʝʨʥʳ ʥʝʧʨʘʚʠʣʴʥʳʝ ʧʦʣʫʩʫʪʦʯʥʳʝ 

ʧʨʠʣʠʚʳ ʩ ʩʠʣʴʥʦ ʚʳʨʘʞʝʥʥʳʤ ʩʫʪʦʯʥʳʤ ʥʝʨʘʚʝʥʩʪʚʦʤ ʧʦʣʥʳʭ ʚʦʜ, 
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ʠʤʝʶʱʠʭ ʥʝʙʦʣʴʰʠʝ ʢʦʣʝʙʘʥʠʷ ʧʦ ʚʳʩʦʪʝ (ɹʦʛʜʘʥʦʚ, 1962). ɿʠʤʦʡ ʠ ʣʝʪʦʤ 

ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʴʰʦʝ ʩʫʪʦʯʥʦʝ ʥʝʨʘʚʝʥʩʪʚʦ ʚʳʩʦʪ ʩʦʩʝʜʥʠʭ ʧʦʣʥʳʭ ʚʦʜ, 

ʧʨʠʯʝʤ ʘʤʧʣʠʪʫʜʘ ʧʨʠʣʠʚʘ ʧʨʠ ʵʪʦʤ ʤʘʣʘ, ʥʝ ʧʨʝʚʳʰʘʝʪ 80-85 ʩʤ 

(ɹʝʨʝʟʦʚʩʢʘʷ, 1999). ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʳʩʦʪʘ ʧʨʠʣʠʚʦʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ  

ʘʧʨʝʣʴ-ʠʶʥʴ. ʉʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʪʦʷʥʠʷ ʧʦʣʥʳʭ ʚʦʜ ʩʦʩʪʘʚʣʷʝʪ 

ʦʢʦʣʦ 14 ʯʘʩʦʚ. ʅʘʠʙʦʣʴʰʘʷ ʘʤʧʣʠʪʫʜʘ ʧʨʠʣʠʚʘ ʜʦʩʪʠʛʘʝʪ 160-180 ʩʤ.  

ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʩʠʟʠʛʠʡʥʳʤʠ ʠ ʢʚʘʜʨʘʪʫʨʥʳʤʠ ʚʳʩʦʪʘʤʠ  

ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʝʝ ʚʨʝʤʷ ʨʝʟʢʦ ʚʳʨʘʞʝʥʘ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʦʪʣʠʚʳ ʚ ʵʪʦʪ ʧʝʨʠʦʜ 

ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʫʪʨʝʥʥʠʝ ʠ ʜʥʝʚʥʳʝ ʯʘʩʳ. ɹʦʣʴʰʫʶ ʯʘʩʪʴ ʩʠʟʠʛʠʡʥʦʛʦ 

ʧʝʨʠʦʜʘ ʦʥʠ ʥʝ ʜʦʭʦʜʷʪ ʜʦ ʥʫʣʷ ʛʣʫʙʠʥʳ ʪʦʣʴʢʦ ʥʘ 20-30 ʩʤ. ɺʦ ʚʨʝʤʷ 

ʢʨʘʪʢʠʭ ʧʝʨʠʦʜʦʚ ʩʤʝʥʳ ʧʦʣʫʩʫʪʦʯʥʳʭ ʧʨʠʣʠʚʦʚ ʥʘ ʩʫʪʦʯʥʳʝ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʩʫʰʝʥʠʷ ʣʠʪʦʨʘʣʠ ʜʦʩʪʠʛʘʝʪ 10 ʯʘʩʦʚ. ʉ ʘʚʛʫʩʪʘ ʧʦ 

ʦʢʪʷʙʨʴ ʧʝʨʠʦʜʳ ʙʦʣʴʰʠʭ ʩʠʟʠʛʠʡʥʳʭ ʦʪʣʠʚʦʚ ʩʤʝʱʘʶʪʩʷ ʥʘ 

ʧʦʩʣʝʦʙʝʜʝʥʥʦʝ ʠ ʚʝʯʝʨʥʝʝ ʚʨʝʤʷ, ʘ ʦʩʝʥʴʶ ï ʥʘ ʥʦʯʥʳʝ ʯʘʩʳ. ʇʨʠʚʝʜʝʥʥʳʝ 

ʚʳʰʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʚʝʨʭʥʝʤ ʠ ʥʠʞʥʝʤ ʛʦʨʠʟʦʥʪʘʭ ʣʠʪʦʨʘʣʠ  

ʚ ʪʝʧʣʦʝ ʚʨʝʤʷ ʛʦʜʘ F. distichus ʠʩʧʳʪʳʚʘʝʪ ʩʠʣʴʥʦʝ ʠʩʩʫʰʝʥʠʝ  

ʠ ʟʥʘʯʠʪʝʣʴʥʫʶ ʠʥʩʦʣʷʮʠʶ, ʚ ʭʦʣʦʜʥʦʝ ï ʩʠʣʴʥʦʝ ʧʨʦʤʦʨʘʞʠʚʘʥʠʝ. 

ɼʥʦ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʦʜʚʦʜʥʳʤʠ ʘʙʨʘʟʠʮʠʦʥʥʦ-

ʘʢʢʫʤʫʣʷʪʠʚʥʳʤʠ ʪʝʨʨʘʩʘʤʠ ʥʝʩʢʦʣʴʢʠʭ ʫʨʦʚʥʝʡ ʩ ʪʳʣʦʚʳʤʠ ʰʚʘʤʠ ʜʦ 

ʛʣʫʙʠʥʳ 25 ʤ, ʩ ʚʣʦʞʝʥʥʳʤʠ ʚ ʥʠʭ ʯʘʩʪʠʯʥʦ ʟʘʤʳʪʳʤʠ ʨʝʯʥʳʤʠ ʜʦʣʠʥʘʤʠ 

(ʄʘʨʪʳʥʝʥʢʦ, 1991; ɼʠʪʤʘʨ, 2009). ʇʦʜʚʦʜʥʳʝ ʪʝʨʨʘʩʳ ʠ ʠʭ ʩʢʣʦʥʳ ʩʦ 

ʩʪʦʨʦʥʳ ʛʦʨʦʜʩʢʦʡ ʯʝʨʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʨʚʦʡ ʦʪ ʫʨʝʟʘ ʚʦʜʳ  

ʧʦʣʦʛʦ-ʥʘʢʣʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʩ ʙʨʦʚʢʦʡ ʥʘ ʛʣʫʙʠʥʝ 5 ʤ. ʆʥʘ ʦʙʨʳʚʘʝʪʩʷ 

ʧʦʜʚʦʜʥʳʤ ʩʢʣʦʥʦʤ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 7 ʜʦ 12 ʤ. ʋ ʛʦʨʦʜʩʢʦʛʦ ʙʝʨʝʛʘ ʚ ʨʷʜʝ 

ʤʝʩʪ ʠʣʳ ʜʦʭʦʜʷʪ ʜʦ ʛʣʫʙʠʥ 14-21 ʤ. ɻ.ʅ. ʏʫʷʥ ʩ ʩʦʘʚʪʦʨʘʤʠ (2001) 

ʩʚʷʟʳʚʘʝʪ ʵʪʦ ʩ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʣʠʷʥʠʝʤ. 

ɺʝʩʴʤʘ ʠʥʪʝʨʝʩʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʦʥʥʦʛʦ ʨʝʣʴʝʬʘ ʛʫʙʳ ʷʚʣʷʝʪʩʷ ʫʟʢʘʷ 

ʚʧʘʜʠʥʘ (ʰʠʨʠʥʘ ʧʦʨʷʜʢʘ 50-60 ʤ, ʛʣʫʙʠʥʘ ʜʦ 23 ʤ), ʥʘʭʦʜʷʱʘʷʩʷ  

ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʤʳʩʘ ʉʠʛʥʘʣʴʥʳʡ. ɽʝ ʢʨʫʪʳʝ ʙʦʨʪʘ  

(ʫʛʦʣ ʧʘʜʝʥʠʷ ʩʢʣʦʥʘ ʧʦʨʷʜʢʘ 40)̄ ʠ ʦʩʦʙʝʥʥʦ ʦʪʩʫʪʩʪʚʠʝ ʨʳʭʣʳʭ ʦʩʘʜʢʦʚ ʥʘ 
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ʩʢʣʦʥʘʭ ʠ ʜʥʝ ʚʧʘʜʠʥʳ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʦʥʘ ʩʚʷʟʘʥʘ ʩ ʷʜʨʦʤ 

ʘʥʪʠʢʣʠʥʘʣʠ (ʉʝʣʠʚʝʨʩʪʦʚ, 1977). 

ʅʘ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɸʚʘʯʠʥʩʢʦʡ 

ʛʫʙʳ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʨʝʯʥʦʡ ʩʪʦʢ. ʆʥ ʚʦ ʤʥʦʛʦʤ 

ʦʧʨʝʜʝʣʷʝʪ ʩʦʣʝʚʦʡ ʙʘʣʘʥʩ, ʬʦʨʤʠʨʫʝʪ ʪʝʨʤʦʢʣʠʥʦʚʫʶ ʩʪʨʫʢʪʫʨʫ, 

ʢʦʥʚʝʥʮʠʦʥʥʫʶ ʮʠʨʢʫʣʷʮʠʶ ʚʦʜʥʳʭ ʤʘʩʩ ʠ ʜʨʫʛʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.  

ɺ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʫʶ ʯʘʩʪʴ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʚʧʘʜʘʶʪ ʜʚʝ ʙʦʣʴʰʠʝ ʨʝʢʠ ï 

ɸʚʘʯʘ ʠ ʇʘʨʘʪʫʥʢʘ. ʆʥʠ ʜʘʶʪ ʦʢʦʣʦ 86% ʦʙʱʝʛʦ ʩʪʦʢʘ (ʈʝʩʫʨʩʳé, 1973). 

ʈʝʢʘ ɸʚʘʯʘ, ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʧʠʪʘʶʱʝʡ ʛʫʙʫ ʨʝʢʦʡ. ɺʦ ʚʨʝʤʷ  

ʚʝʩʝʥʥʝ-ʣʝʪʥʝʛʦ ʧʦʣʦʚʦʜʴʷ, ʢʦʛʜʘ ʧʨʦʭʦʜʠʪ 50-70% ʚʩʝʛʦ ʝʝ ʩʪʦʢʘ, ʦʥʘ ʠʤʝʝʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʥʝʛʦʚʦʝ ʧʠʪʘʥʠʝ (ʇʘʨʤʫʟʠʥ, 1967), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʦʩʥʦʚʥʦʡ ʟʠʤʥʠʡ ʩʪʦʢ ʦʙʝʩʧʝʯʠʚʘʶʪ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ. ʀʭ ʚʢʣʘʜ ʚ ʦʙʱʠʡ ʩʪʦʢ 

ʵʪʦʡ ʨʝʢʠ ʜʦʩʪʠʛʘʝʪ 25% (ʂʨʦʭʠʥ, 1965). ɻʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʚʪʦʨʦʡ ʧʦ ʚʝʣʠʯʠʥʝ ʨʝʢʠ ʇʘʨʘʪʫʥʢʘ, ʚʧʘʜʘʶʱʝʡ ʚ ʛʫʙʫ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʪʘʢʦʚʳʭ ʨ. ɸʚʘʯʘ (ɹʝʨʝʟʦʚʩʢʘʷ, 1999). 

ʄʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʜʚʠʞʝʥʠʝ ʚʦʜʳ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ 

ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʨʦʩʪ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʦʜʦʨʦʩʣʝʡ.  

(ʂʦʚʘʨʜʘʢʦʚ, 1983; Conover, 1964). ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʤʝʩʪʘʭ ʩ ʚʳʩʦʢʦʡ 

ʧʦʜʚʠʞʥʦʩʪʴʶ ʚʦʜʳ ʦʥʠ ʣʫʯʰʝ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. 

ʆʩʥʦʚʥʳʤʠ ʩʣʘʛʘʶʱʠʤʠ ʩʫʤʤʘʨʥʦʛʦ ʪʝʯʝʥʠʷ ʚ ʛʫʙʝ ʷʚʣʷʶʪʩʷ ʧʨʠʣʠʚʳ 

ʠ ʦʪʣʠʚʳ. ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʩʭʝʤ ʩʝʟʦʥʥʳʭ ʪʝʯʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ  

ʚ ʨʘʙʦʪʘʭ ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ (ɹʘʞʘʥʦʚ, 1943; ɹʝʨʝʟʦʚʩʢʘʷ, 1999; ʇʦʪʘʧʦʚ, 2014), 

ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʠʭ ʩʣʦʞʥʳʡ ʚʠʭʨʝʚʦʡ ʭʘʨʘʢʪʝʨ. ɻʣʘʚʥʦʡ ʧʨʠʯʠʥʦʡ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʦʩʪʦʷʥʥʳʭ ʪʝʯʝʥʠʡ ʚ ʛʫʙʝ ʷʚʣʷʝʪʩʷ ʠʟʙʳʪʦʢ ʚʣʠʚʘʝʤʦʡ ʚ ʥʝʝ 

ʨʝʢʘʤʠ ʠ ʨʫʯʴʷʤʠ ʧʨʝʩʥʦʡ ʚʦʜʳ. ʆʪʣʠʚʥʳʝ ʪʝʯʝʥʠʷ ʛʫʙʳ ʜʚʠʞʫʪʩʷ  

ʩ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʥʘ ʶʛʦ-ʚʦʩʪʦʢ, ʦʪ ʜʝʣʴʪʳ ʨʝʢ ɸʚʘʯʘ ʠ ʇʘʨʘʪʫʥʢʘ ʢ ʛʦʨʣʫ.  

ɺ ʛʦʨʣʝ ʩʢʦʨʦʩʪʴ ʪʦʢʘ ʚʦʜʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ɿʜʝʩʴ, ʦʩʦʙʝʥʥʦ ʚʦ ʚʨʝʤʷ ʦʪʣʠʚʘ, 

ʪʝʯʝʥʠʝ ʟʘʭʚʘʪʳʚʘʝʪ ʚʩʶ ʪʦʣʱʫ ʚʦʜʳ. ʄʝʥʝʝ ʠʥʪʝʥʩʠʚʥʦ ʦʥʦ ʚ ʧʨʠʜʦʥʥʦʤ 

ʩʣʦʝ ʯʝʤ ʧʦʚʝʨʭʥʦʩʪʥʦʤ. ʉʤʝʥʘ ʧʨʠʣʠʚʥʦʛʦ ʪʝʯʝʥʠʷ ʥʘ ʦʪʣʠʚʥʦʝ ʥʝ ʚʣʝʯʝʪ ʟʘ 
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ʩʦʙʦʡ ʩʠʣʴʥʦʛʦ ʩʤʝʰʝʥʠʷ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜ ʚ ʨʘʡʦʥʝ ʦʪ ʙʫʭ. ʄʦʭʦʚʘʷ ʜʦ ʤʳʩʘ 

ʉʠʛʥʘʣʴʥʳʡ. 

ʇʨʦʟʨʘʯʥʦʩʪʴ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʠʤʝʝʪ ʷʚʥʦ ʚʳʨʘʞʝʥʥʳʡ ʛʦʜʦʚʦʡ ʭʦʜ, 

ʜʦʩʪʠʛʘʷ ʚ ʩʨʝʜʥʝʤ 4-5 ʤ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ (ʜʝʢʘʙʨʴ-ʤʘʨʪ) ʠ 2,5-3 ʤ  

ʚ ʚʝʩʝʥʥʠʡ ʠ ʣʝʪʥʠʡ (ʤʘʡ-ʩʝʥʪʷʙʨʴ). ɺʳʩʦʢʘʷ ʧʨʦʟʨʘʯʥʦʩʪʴ ʚʦʜʳ ʚ ʛʫʙʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩ ʜʝʢʘʙʨʷ ʧʦ ʤʘʨʪ. ʆʥʘ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʩʣʘʙʳʤ 

ʨʘʟʚʠʪʠʝʤ ʧʣʘʥʢʪʦʥʘ ʠ ʤʝʥʴʰʠʤ, ʯʝʤ ʚ ʪʝʧʣʫʶ ʧʦʣʦʚʠʥʫ ʛʦʜʘ, ʚʳʥʦʩʦʤ 

ʚʟʚʝʰʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺʝʩʝʥʥʝʝ ʫʤʝʥʴʰʝʥʠʝ ʧʨʦʟʨʘʯʥʦʩʪʠ ʥʘʯʠʥʘʝʪʩʷ  

ʩ ʘʧʨʝʣʷ ʠ ʦʙʫʩʣʦʚʣʝʥʦ ʧʘʚʦʜʢʦʤ ʨʝʢ ɸʚʘʯʘ ʠ ʇʘʨʘʪʫʥʢʘ ʠ ʙʫʨʥʳʤ 

ʨʘʟʚʠʪʠʝʤ ʬʠʪʦʧʣʘʥʢʪʦʥʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʠʥʠʤʫʤ ʧʨʦʟʨʘʯʥʦʩʪʠ 

ʥʘʩʪʫʧʘʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʤʠʥʠʤʫʤʦʤ ʩʦʣʝʥʦʩʪʠ ʠ ʥʘ ʤʝʩʷʮ ʧʦʟʞʝ 

ʤʘʢʩʠʤʫʤʘ ʨʘʩʭʦʜʘ ʨʝʢ. 

ʄʝʞʜʫ ʩʦʩʪʦʷʥʠʝʤ ʚʦʜʦʨʦʩʣʝʡ ʠ ʩʨʝʜʦʡ ʦʙʠʪʘʥʠʷ ʩʫʱʝʩʪʚʫʝʪ ʪʝʩʥʘʷ 

ʚʟʘʠʤʦʩʚʷʟʴ (ɺʠʪʶʢ, 1983; Gagne et al.; 1982; Yarish et al., 1990). ɻʣʫʙʦʢʦʝ 

ʟʥʘʥʠʝ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʠ ʝʛʦ ʩʝʟʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʚʦ ʤʥʦʛʦʤ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʥʠʤʘʥʠʶ ʙʠʦʣʦʛʠʠ ʨʘʟʚʠʪʠʷ ʚʦʜʦʨʦʩʣʝʡ (ʂʦʨʝʥʥʠʢʦʚ, 1982; 

ʂʣʦʯʢʦʚʘ, 1998; ʂʣʦʯʢʦʚʘ, ɹʝʨʝʟʦʚʩʢʘʷ, 2001). ʅʠʞʝ ʜʘʥʦ ʦʧʠʩʘʥʠʝ 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʛʫʙʳ. ʆʥʦ ʦʩʥʦʚʘʥʦ ʥʘ ʜʘʥʥʳʭ ɺ.ɸ. ɹʝʨʝʟʦʚʩʢʦʡ 

(1999), ʅ.ɻ. ʂʣʦʯʢʦʚʦʡ, ɺ.ɸ. ɹʝʨʝʟʦʚʩʢʦʡ (2001), ɺ.ɺ. ʇʦʪʘʧʦʚʘ, 

ʉ.ɺ. ʄʫʨʘʜʦʚʘ (2014), ʘ ʪʘʢʞʝ ʛʦʜʦʚʳʭ ʦʪʯʝʪʦʚ ʂʘʤʯʘʪʩʢʦʛʦ ʋʂɻʉ, ʟʘ 2009-

2017 ʛʛ. 

ɸʚʘʯʠʥʩʢʘʷ ʛʫʙʘ, ʢʘʢ ʙʳʣʦ ʫʢʘʟʘʥʦ ʚʳʰʝ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʦʞʥʳʤ 

ʢʦʤʧʣʝʢʩʦʤ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʪʝʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʚʣʠʷʶʪ ʥʘ ʝʝ ʛʠʜʨʦʭʠʤʠʶ. ʀʟ ʤʥʦʞʝʩʪʚʘ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʥʘʤʠ ʨʘʩʩʤʦʪʨʝʥʳ ʪʦʣʴʢʦ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ï ʩʦʣʝʥʦʩʪʴ, ʩʦʜʝʨʞʘʥʠʝ 

ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʚ ʚʦʜʝ ʢʠʩʣʦʨʦʜʘ, ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʬʦʩʬʦʨʘ. 

ʉʦʣʝʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚʣʠʷʶʱʠʭ ʥʘ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʤʦʨʩʢʠʭ ʚʦʜʦʨʦʩʣʝʡ 

(ʂʘʣʫʛʠʥʘ-ɻʫʪʥʠʢ, 1975; ʂʘʤʥʝʚ, 1989; Dring, Brown, 1982).  

ɺ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ ʦʥʘ ʠʤʝʝʪ ʟʘʤʝʪʥʳʝ ʩʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ. ɺ ʘʧʨʝʣʝ ʝʝ 
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ʧʦʢʘʟʘʪʝʣʠ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʚʦʜʳ ʧʨʝʚʳʰʘʶʪ 30 ă, ʘ ʥʘ ʛʣʫʙʠʥʘʭ  

4 ʠ 14 ʤ ï 31 ă ʠ 32 ă, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʠʶʥʝ, ʠʶʣʝ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʝʩʥʝʥʳ 

ʚʦʜʳ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʛʫʙʳ, ʢʫʜʘ ʚʧʘʜʘʶʪ ʨʝʢʠ ɸʚʘʯʘ ʠ ʇʘʨʘʪʫʥʢʘ.  

ɺʦ ʚʨʝʤʷ ʚʝʩʝʥʥʝʛʦ ʧʘʚʦʜʢʘ ʨʘʩʧʨʝʩʥʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʛʫʙʳ ʜʦʩʪʠʛʘʝʪ 

ʤʠʥʠʤʫʤʘ ï 15,64 ă. ʇʨʝʩʥʘʷ ʨʝʯʥʘʷ ʚʦʜʘ ʧʨʦʪʝʢʘʝʪ ʚ ʦʩʥʦʚʥʦʤ ʚʜʦʣʴ 

ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʛʫʙʳ, ʧʦʵʪʦʤʫ ʩʦʣʝʥʦʩʪʴ ʚʦʜ ʟʜʝʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, 

ʯʝʤ ʚʦʩʪʦʯʥʦʛʦ ʙʝʨʝʛʘ. ʋ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʨʘʩʧʨʝʩʥʝʥʠʝ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʙʝʨʝʛʦʚʦʛʦ ʩʪʦʢʘ ʚʦ ʚʨʝʤʷ ʪʘʷʥʠʷ ʩʥʝʛʦʚ, 

ʦʙʠʣʴʥʳʭ ʦʩʘʜʢʦʚ ʠ ʩʪʦʢʘ ʨʫʯʴʝʚ. ʉ ʩʝʥʪʷʙʨʷ ʧʦ ʜʝʢʘʙʨʴ ʩʦʣʝʥʦʩʪʴ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʝʚ ʧʦʚʳʰʘʝʪʩʷ ʜʦ 25 ă. ɺ ʷʥʚʘʨʝ-ʤʘʨʪʝ ʦʥʘ ʚʦ ʚʩʝʡ 

ʪʦʣʱʝ ʚʦʜ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʥʘʠʙʦʣʴʰʘʷ. ʉʚʦʝʛʦ ʤʘʢʩʠʤʫʤʘ, 31,46 ă, ʦʥʘ 

ʜʦʩʪʠʛʘʝʪ ʚ ʷʥʚʘʨʝ. 

ʂʠʩʣʦʨʦʜ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʧʦʜʚʠʞʥʳʤ ʠ ʭʠʤʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤ 

ʢʦʤʧʦʥʝʥʪʦʤ. ɽʛʦ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʦʨʛʘʥʠʟʤʦʚ. ʂʠʩʣʦʨʦʜʥʳʡ ʨʝʞʠʤ ɸʚʘʯʠʥʩʢʦʡ 

ʛʫʙʳ ʜʦʩʪʘʪʦʯʥʦ ʠʟʤʝʥʯʠʚ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɺ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ 

ʚʦʜʳ ʩʦʜʝʨʞʘʥʠʝ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʤʝʥʷʝʪʩʷ ʦʪ 3,85 ʜʦ 13,07 ʤʣ/ʣ,  

ʚ ʧʨʠʜʦʥʥʳʭ ʩʣʦʷʭ ï ʦʪ 1,27 ʜʦ 11,62 ʤʣ/ʣ. ɺʝʩʥʦʡ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʨʝʟʢʦ 

ʚʦʟʨʘʩʪʘʝʪ ʠ ʜʦʩʪʠʛʘʝʪ 120-130% ʥʘʩʳʱʝʥʠʷ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ, ʚ ʣʝʪʥʠʡ 

ʧʝʨʠʦʜ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 115-120% ʥʘʩʳʱʝʥʠʷ. ʅʘʠʙʦʣʴʰʠʡ ʜʝʬʠʮʠʪ 

ʢʠʩʣʦʨʦʜʘ ʚ ʧʨʠʜʦʥʥʳʭ ʩʣʦʷʭ, ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʮʝʥʪʨʝ ʛʫʙʳ, ʠ ʫ ʟʘʧʘʜʥʦʛʦ 

ʙʝʨʝʛʘ (43-57% ʥʘʩʳʱʝʥʠʷ). 

ʆʩʝʥʴʶ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʚʥʦʚʴ 

ʚʦʟʨʘʩʪʘʝʪ. ɺ ʧʨʠʜʦʥʥʳʭ ʩʣʦʷʭ ʝʛʦ ʜʝʬʠʮʠʪ ʩʦʭʨʘʥʷʝʪʩʷ. ɺ ʟʠʤʥʠʡ ʧʝʨʠʦʜ 

ʩʪʝʧʝʥʴ ʥʘʩʳʱʝʥʠʷ ʢʠʩʣʦʨʦʜʦʤ ʩʪʘʙʠʣʴʥʘ. ʋ ʧʦʚʝʨʭʥʦʩʪʠ ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ  

93-95% ʥʘʩʳʱʝʥʠʷ, ʘ ʚ ʧʨʠʜʦʥʥʳʭ ʩʣʦʷʭ ï 85-87%. 

ʅʠʪʨʘʪʥʳʡ ʘʟʦʪ ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ ʧʦʜʚʝʨʞʝʥ ʩʝʟʦʥʥʳʤ ʢʦʣʝʙʘʥʠʷʤ. 

ɽʛʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 8,50 ʤʢʛ-ʘʪʦʤ/ʣ ʜʦ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʥʫʣʷ. 

ʈʘʥʥʝʡ ʚʝʩʥʦʡ ʚ ʝʝ ʧʨʠʙʨʝʞʥʳʭ ʨʘʡʦʥʘʭ, ʤʠʥʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʠ ʩʦʩʪʘʚʣʷʶʪ  
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1,7 ʤʢʛ-ʘʪʦʤ/ʣ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ  

ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʚʦʜʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʨʘʥʥʝʡ ʚʝʩʥʦʡ  

ʠ ʧʦʟʜʥʝʡ ʦʩʝʥʴʶ. 

ʌʦʩʬʦʨ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʦʨʛʘʥʠʯʝʩʢʦʡ ʠ ʤʠʥʝʨʘʣʴʥʦʡ 

ʬʦʨʤʘʭ. ʆʥ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, 

ʣʠʤʠʪʠʨʫʶʱʠʭ ʨʘʟʚʠʪʠʝ ʙʠʦʪʳ. ɺ ʚʝʨʪʠʢʘʣʴʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ,  

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʛʦʜʘ ʠ ʨʘʡʦʥʘ, ʬʦʩʬʦʨ ʜʦʚʦʣʴʥʦ ʪʦʯʥʦ ʧʦʚʪʦʨʷʝʪ 

ʢʘʨʪʠʥʫ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ.  

ɺ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0,1 ʜʦ 4,6 ʤʢʛ-ʘʪʦʤ/ʣ, ʥʘ 

ʛʣʫʙʠʥʝ ï ʦʪ 0,2 ʜʦ 5,2 ʤʢʛ-ʘʪʦʤ/ʣ. ɺ ʥʘʠʙʦʣʝʝ ʟʘʛʨʷʟʥʝʥʥʳʭ ʨʘʡʦʥʘʭ ʝʛʦ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʜʦʩʪʠʛʘʝʪ 11,2 ʤʢʛ-ʘʪʦʤ/ʣ (ʂʣʦʯʢʦʚʘ, ɹʝʨʝʟʦʚʩʢʘʷ, 2001).  

ɼʣʷ ʬʦʩʬʦʨʘ, ʢʘʢ ʠ ʜʣʷ ʘʟʦʪʘ, ʛʣʘʚʥʫʶ ʨʦʣʴ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʦ ʘʢʚʘʪʦʨʠʠ 

ʛʫʙʳ ʠʛʨʘʝʪ ʨʝʯʥʦʡ ʩʪʦʢ (ɹʝʨʝʟʦʚʩʢʘʷ, 1988, 1999).  

ʉ ʫʤʝʥʴʰʝʥʠʝʤ ʣʝʪʥʝʛʦ ʨʝʯʥʦʛʦ ʩʪʦʢʘ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʬʦʩʬʦʨʘ ʧʘʜʘʝʪ. 

ʆʩʝʥʴʶ ʥʘʙʣʶʜʘʝʪʩʷ ʝʝ ʫʚʝʣʠʯʝʥʠʝ ʧʦ ʚʩʝʡ ʘʢʚʘʪʦʨʠʠ ʛʫʙʳ, ʦʩʦʙʝʥʥʦ  

ʚ ʧʨʠʫʩʪʴʝʚʳʭ ʫʯʘʩʪʢʘʭ. ʇʦ ʜʘʥʥʳʤ ɺ.ɸ. ɹʝʨʝʟʦʚʩʢʦʡ (1999), ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʬʦʩʬʦʨʘ ʟʘʤʝʪʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʥʦʷʙʨʝ ʦʩʦʙʝʥʥʦ ʥʘ 

ʧʨʠʫʩʪʴʝʚʳʭ ʫʯʘʩʪʢʘʭ: ʜʦ 3,91 ʤʢʛ-ʘʪʦʤ/ʣ ʫ ʨ. ɸʚʘʯʘ ʠ 3,29 ʤʢʛ-ʘʪʦʤ/ʣ  

ʫ ʤ. ʂʘʟʘʢ. ɺ ʮʝʥʪʨʝ ʛʫʙʳ ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 2,81 ʤʢʛ-ʘʪʦʤ/ʣ, ʚ ʚʦʨʦʪʘʭ ʛʫʙʳ ï 

2,13 ʤʢʛ-ʘʪʦʤ/ʣ. ɺ ɸʚʘʯʠʥʩʢʦʤ ʟʘʣʠʚʝ ʦʥʘ ʚ ʵʪʦ ʚʨʝʤʷ ʜʦʩʪʠʛʘʝʪ  

1,81 ʤʢʛ-ʘʪʦʤ/ʣ. ʇʨʦʚʝʜʝʥʥʳʝ ɺ.ɺ. ɹʝʨʝʟʦʚʩʢʦʡ (1999) ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʬʦʩʬʦʨʘ ʧʦ 

ʘʢʚʘʪʦʨʠʠ ʛʫʙʳ ʧʨʦʷʚʣʷʝʪʩʷ ʢʨʫʛʣʦʛʦʜʠʯʥʦ ʠ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ 

ʧʦʣʦʚʦʜʴʝʤ. 

ʅʝʬʪʴ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʳ ʷʚʣʷʶʪʩʷ ʛʣʘʚʥʳʤʠ ʟʘʛʨʷʟʥʠʪʝʣʷʤʠ ʘʢʚʘʪʦʨʠʠ 

ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ. ʆʩʥʦʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʟʘʛʨʷʟʥʝʥʠʷ ï ʧʦʨʪʳ, ʩʫʜʦʨʝʤʦʥʪʥʳʝ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʩʫʜʘ, ʥʝʬʪʝʙʘʟʳ, ʩʪʦʯʥʳʝ ʚʦʜʳ ʠ ʜʨ. (ɹʝʨʝʟʦʚʩʢʘʷ, ʂʣʦʯʢʦʚʘ, 

1998; ʂʦʧʳʣʦʚʘ, ʇʘʚʣʦʚʘ, 1998). ʉʨʝʜʥʝʛʦʜʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʨʘʩʪʚʦʨʝʥʥʳʭ 

ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ 2017 ʛ. ʚ ʚʦʜʘʭ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʜʦʩʪʠʛʣʦ 2,8 

ʇɼʂ. ɿʘʛʨʷʟʥʝʥʠʝ ʤʦʨʩʢʠʭ ʚʦʜ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʦʪʤʝʯʘʣʦʩʴ ʩ ʤʘʷ ʧʦ 
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ʩʝʥʪʷʙʨʴ, ʥʦ ʥʘʠʙʦʣʴʰʠʤ ʦʥʦ ʙʳʣʦ ʚ ʤʘʝ (7,6 ʇɼʂ ʚ ʩʨʝʜʥʝʤ ʧʦ ʪʦʣʱʝ), 

ʦʩʦʙʝʥʥʦ ʚ ʙʫʭʪʘʭ ʄʦʭʦʚʘʷ ʠ ʂʨʘʰʝʥʠʥʥʠʢʦʚʘ, ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʠ ʥʘ ʚʳʭʦʜʝ ʠʟ ʥʝʝ. ɻʦʜʦʚʦʡ ʤʘʢʩʠʤʫʤ, 14,8 ʇɼʂ ʙʳʣ 

ʟʘʬʠʢʩʠʨʦʚʘʥ ʚ ʘʢʚʘʪʦʨʠʠ ʇʝʪʨʦʧʘʚʣʦʚʩʢʦʛʦ ʩʫʜʦʨʝʤʦʥʪʥʦʛʦ ʟʘʚʦʜʘ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ. ʂʦʥʮʝʥʪʨʘʮʠʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʧʨʝʚʳʰʘʶʱʠʝ ʥʦʨʤʫ, 

ʦʪʤʝʯʘʣʠʩʴ ʚ 78% ʚʩʝʭ ʦʪʦʙʨʘʥʥʳʭ ʧʨʦʙ, ʯʪʦ ʚ ʜʚʘ ʨʘʟʘ ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʝʡ 

2016 ʛ. 

ʉʙʨʦʩ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ɸʚʘʯʠʥʩʢʫʶ ʛʫʙʫ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ 

ʟʘʛʨʷʟʥʝʥʠʷ ʤʦʨʩʢʦʡ ʘʢʚʘʪʦʨʠʠ. ʀʭ ʧʦʩʪʫʧʣʝʥʠʝ ʚ ɸʚʘʯʠʥʩʢʫʶ ʛʫʙʫ ʪʦʣʴʢʦ 

ʯʝʨʝʟ 49 ʚʳʧʫʩʢʦʚ ʜʦʩʪʠʛʘʝʪ ʧʦʯʪʠ 15 ʤʣʥ. ʤ
3
 ʚ ʛʦʜ. ʉʙʨʦʩ ʩʪʦʯʥʳʭ ʚʦʜ ʝʱʝ  

ʩ 20 ʙʝʩʭʦʟʥʳʭ ʚʳʧʫʩʢʦʚ (Kashutin et al., 2019) ʧʨʠ ʵʪʦʤ ʥʝ ʠʟʚʝʩʪʝʥ.  

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʩʪʦʯʥʳʭ ʚʦʜʘʭ ʟʘ 2016 ʛ. 

ʦʪʥʦʩʠʪʝʣʴʥʦ 2013 ʛ. ʫʤʝʥʴʰʠʣʦʩʴ ʩ 60904,37 ʪʦʥʥ ʜʦ 52749,04 ʪʦʥʥ, ʠʣʠ ʥʘ 

13,4%. ʋʤʝʥʴʰʝʥʠʝ, ʙʦʣʝʝ ʯʝʤ ʥʘ 10%, ʦʪʤʝʯʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦ ʚʩʝʤ 

ʦʩʥʦʚʥʳʤ ʩʙʨʘʩʳʚʘʝʤʳʤ ʟʘʛʨʷʟʥʷʶʱʠʤ ʚʝʱʝʩʪʚʘʤ.  

ʂ ʬʘʢʪʦʨʘʤ ʟʘʛʨʷʟʥʝʥʠʷ ʤʦʨʩʢʠʭ ʚʦʜ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʟʘʪʦʧʣʝʥʥʳʭ ʩʫʜʦʚ. ʇʦ ʜʘʥʥʳʤ ʦʪʜʝʣʘ ʧʦ ʥʘʜʟʦʨʫ ʥʘ ʤʦʨʝ ʧʦ 

ʂʘʤʯʘʪʩʢʦʤʫ ʢʨʘʶ ʠ ʏʫʢʦʪʩʢʦʤʫ ʘʚʪʦʥʦʤʥʦʤʫ ʦʢʨʫʛʫ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ 

ʤʦʨʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʈʦʩʧʨʠʨʦʜʥʘʜʟʦʨʘ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.01.2016 ʛ.  

ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ ʥʘʭʦʜʠʪʩʷ ʙʦʣʝʝ 60 ʟʘʪʦʧʣʝʥʥʳʭ ʢʦʨʘʙʣʝʡ, ʩʫʜʦʚ  

ʠ ʠʭ ʬʨʘʛʤʝʥʪʦʚ. ʅʘʠʙʦʣʴʰʝʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʥʘʭʦʜʠʪʩʷ ʚ ʙʫʭʪʘʭ ʖʞʥʘʷ, 

ʂʨʘʰʝʥʠʥʥʠʢʦʚʘ, ʉʝʣʴʜʝʚʘʷ ʠ ʚ ʘʢʚʘʪʦʨʠʠ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ʛʫʙʳ ʚ ʨʘʡʦʥʝ 

ʤʳʩʘ ʉʘʥʥʠʢʦʚʘ (ɼʦʢʣʘʜ ʦʙ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ é, 2015). ʋʯʠʪʳʚʘʷ ʪʦʪ 

ʬʘʢʪ, ʯʪʦ ʧʦʣʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʥʝ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʟʘʪʦʧʣʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ 

ʥʘʭʦʜʷʪʩʷ ʠ ʜʨʫʛʠʝ ʥʝʫʯʪʝʥʥʳʝ ʦʙʲʝʢʪʳ. 

ʈʝʟʫʣʴʪʘʪ ʨʘʩʯʝʪʘ ʠʥʜʝʢʩʘ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʚʦʜ (ʀɿɺ), ʧʦʣʫʯʝʥʥʳʡ ʥʘ 

ʦʩʥʦʚʝ ʦʩʨʝʜʥʝʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʧʨʠʦʨʠʪʝʪʥʳʭ ʜʣʷ ʤʦʨʩʢʠʭ ʚʦʜ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ (ʬʝʥʦʣʳ, ʜʝʪʝʨʛʝʥʪʳ, ʥʝʬʪʝʧʨʦʜʫʢʪʳ)  

ʠ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʚ ʚʦʜʝ ʢʠʩʣʦʨʦʜʘ, ʧʦʢʘʟʘʣ, ʯʪʦ ʚ 2016 ʛ. ʚʩʣʝʜʩʪʚʠʝ ʨʦʩʪʘ 
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ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʝʡ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʦʩʦʙʝʥʥʦ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ  

(ʦʪ 1,4 ʜʦ 2,8 ʇɼʂ), ʀɿɺ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 50% ʠ ʚʦʜʝ ʙʳʣ ʧʨʠʩʚʦʝʥ V-ʡ ʢʣʘʩʩ 

ʢʘʯʝʩʪʚʘ ï ʛʨʷʟʥʳʝ (ɼʦʢʣʘʜ ʦʙ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ é, 2018). 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʩʪ ʦʪʙʦʨʘ ʧʨʦʙ ʬʫʢʫʩʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʫ ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ. ʅʘ ʥʠʭ ʩ ʘʧʨʝʣʷ 

2016 ʛ. ʧʦ ʥʦʷʙʨʴ 2019 ʛ. ʙʳʣʘ ʩʦʙʨʘʥʘ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ  

ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʨʦʙ, ʠ ʧʨʦʚʝʜʝʥʳ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʨʘʟʚʠʪʠʝʤ ʤʝʯʝʥʳʭ 

ʨʘʩʪʝʥʠʡ. 

ɺ ʭʦʜʝ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ ʙʳʣʠ ʚʳʜʝʣʝʥʳ 7 ʤʝʩʪ 

ʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟʨʘʩʪʘʥʠʷ F. distichus. ʕʪʠ ʫʯʘʩʪʢʠ ʨʘʟʣʠʯʘʶʪʩʷ ʦʯʝʨʪʘʥʠʷʤʠ 

ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ, ʛʨʫʥʪʘʤʠ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʀʭ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 2.2. ʅʠʞʝ 

ʧʨʠʚʝʜʝʥʦ ʠʭ ʦʧʠʩʘʥʠʝ. 

 

 

ʈʠʩ. 2.2. ʂʘʨʪʘ-ʩʭʝʤʘ ʨʘʩʧʦʣʦ-

ʞʝʥʠʷ ʫ ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ 

ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʤʝʩʪ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. 1 ï ʙʫʭ. ʉʝʨʦʛʣʘʟʢʘ, 

2 ï ʩʫʜʦʨʝʤʦʥʪʥʳʡ ʟʘʚʦʜ, 3 ï ʙʫʭ. 

ʇʝʪʨʦʧʘʚʣʦʚʩʢʠʡ ʂʦʚʰ, 4 ï ʤʳʩ 

ʉʘʥʥʠʢʦʚʘ, 5 ï ʙʫʭ. ɿʘʚʦʡʢʦ, 6 ï 

ʤʳʩ ɺʦʩʪʦʯʥʳʡ, 7 ï ʤ ʩr ʄʘʷʯʥʳʡ 

 

 

 

ʈʘʡʦʥ 1 ʨʘʩʧʦʣʦʞʝʥ ʚ ʙʫʭʪʝ ʉʝʨʦʛʣʘʟʢʘ. ɿʜʝʩʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʩʤʝʰʘʥʥʳʝ ʛʨʫʥʪʳ: ʦʜʠʥʦʯʥʦ ʨʘʟʙʨʦʩʘʥʥʳʝ ʚʘʣʫʥʳ, ʦʙʣʦʤʦʯʥʳʡ ʢʘʤʝʥʴ, 

ʱʝʙʝʥʴ ʠ ʧʝʩʦʢ. ʆʢʦʣʦ 80% ʧʣʦʱʘʜʠ ʣʠʪʦʨʘʣʠ ʟʘʥʷʪʳ ʧʦʜʚʠʞʥʳʤʠ 

ʧʝʩʯʘʥʳʤʠ, ʛʘʣʝʯʥʦ-ʧʝʩʯʘʥʳʤʠ ʛʨʫʥʪʘʤʠ ʠ ʦʪʜʝʣʴʥʳʤʠ ʚʘʣʫʥʘʤʠ. ɺ ʥʠʞʥʝʤ 

ʝʝ ʛʦʨʠʟʦʥʪʝ, ʥʘ ʢʘʤʝʥʠʩʪʳʭ ʠ ʩʢʘʣʴʥʳʭ ʛʨʫʥʪʘʭ, ʬʫʢʫʩ ʠʤʝʝʪ ʭʦʨʦʰʦ 

ʚʳʨʘʞʝʥʥʦʝ ʧʦʷʩʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʧʦʢʨʳʪʠʝ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 60-
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70%. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʦʙʝʨʝʞʴʷ ʟʘʥʷʪʘ ʧʦʜʚʠʞʥʳʤʠ 

ʛʨʫʥʪʘʤʠ, ʥʘ ʢʦʪʦʨʳʭ ʬʫʢʫʩ ʦʪʩʫʪʩʪʚʫʝʪ.  

ʈʘʡʦʥ 2, ʫʯʘʩʪʦʢ ʙʝʨʝʛʘ ʦʢʦʣʦ ʩʫʜʦʨʝʤʦʥʪʥʦʛʦ ʟʘʚʦʜʘ (ʉʈʄɿ), 

ʨʘʩʧʦʣʦʞʝʥ ʫ ʦʩʥʦʚʘʥʠʷ ʩʦʧʢʠ ʄʠʰʝʥʥʘʷ. ʃʠʪʦʨʘʣʴ ʟʜʝʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʢʘʤʝʥʠʩʪʦ-ʚʘʣʫʥʥʘʷ, ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʧʦʣʦʩʳ ʥʝʧʦʜʚʠʞʥʳʭ ʞʝʩʪʢʠʭ ʛʨʫʥʪʦʚ 

ʩʦʩʪʘʚʣʷʝʪ 370 ʤ. ʌʫʢʫʩ ʦʙʨʘʟʫʝʪ ʧʣʦʪʥʳʝ ʟʘʨʦʩʣʠ  

ʠ ʬʦʨʤʠʨʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʡ ʧʦʷʩ. ʅʘ ʛʘʣʝʯʥʦ-ʧʝʩʯʘʥʳʭ ʛʨʫʥʪʘʭ ʦʥ 

ʦʪʤʝʯʝʥ ʥʝʙʦʣʴʰʠʤʠ ʢʫʨʪʠʥʘʤʠ ʠ ʝʜʠʥʠʯʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ.  

ʈʘʡʦʥ 3 ʨʘʩʧʦʣʦʞʝʥ ʚ ʙʫʭʪʝ ʇʝʪʨʦʧʘʚʣʦʚʩʢʠʡ ʂʦʚʰ ʛʨʫʥʪʳ ʟʜʝʩʴ 

ʧʨʝʪʝʨʧʝʣʠ ʘʥʪʨʦʧʦʛʝʥʥʫʶ ʪʨʘʥʩʬʦʨʤʘʮʠʶ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʩʠʣʴʥʦʝ 

ʟʘʠʣʝʥʠʝ, ʙʝʨʝʛʘ ʠ ʜʥʦ ʙʫʭʪʳ ʟʘʛʨʷʟʥʝʥʳ ʧʨʦʤʳʰʣʝʥʥʳʤ ʠ ʙʳʪʦʚʳʤ 

ʤʫʩʦʨʦʤ. ɿʘʨʦʩʣʠ ʬʫʢʫʩʘ ʟʜʝʩʴ ʧʨʠʫʨʦʯʝʥʳ ʢ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʩʫʙʩʪʨʘʪʘʤ: 

ʦʙʣʦʤʢʘʤ ʜʨʝʚʝʩʠʥʳ, ʙʝʪʦʥʥʳʤ ʧʣʠʪʘʤ, ʢʘʥʘʪʘʤ, ʧʦʢʨʳʰʢʘʤ ʘʚʪʦʤʦʙʠʣʝʡ,  

ʘ ʪʘʢʞʝ ʢ ʱʝʪʢʘʤ ʤʠʜʠʡ. ʆʜʥʘʢʦ ʚ ʇʝʪʨʦʧʘʚʣʦʚʩʢʦʤ ʂʦʚʰʝ ʦʥ ʣʝʛʢʦ 

ʩʨʳʚʘʝʪʩʷ ʩ ʨʘʢʫʰʝʯʥʠʢʘ ʚʦʣʥʘʤʠ ʢʠʣʴʚʘʪʝʨʥʳʭ ʩʣʝʜʦʚ ʙʘʟʠʨʫʶʱʠʭʩʷ ʪʘʤ 

ʩʫʜʦʚ. 

ʈʘʡʦʥ 4 ʫʯʘʩʪʦʢ ʣʠʪʦʨʘʣʴʥʦʡ ʟʦʥʳ ʫ ʤʳʩʘ ʉʘʥʥʠʢʦʚʘ. ɿʜʝʩʴ ʛʨʫʥʪʳ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʤʝʩʴ ʧʝʩʢʘ, ʱʝʙʥʷ, ʦʪʜʝʣʴʥʳʭ ʨʘʟʙʨʦʩʘʥʥʳʭ ʢʘʤʥʝʡ  

ʠ ʢʘʤʝʥʥʳʭ ʛʣʳʙ, ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠ ʙʳʪʦʚʦʛʦ ʤʫʩʦʨʘ. ɼʦʩʪʘʪʦʯʥʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʟʜʝʩʴ ʩʢʘʣʠʩʪʳʝ ʠ ʩʤʝʰʘʥʥʳʝ ʤʝʣʢʦ- ʠ ʢʨʫʧʥʦʚʘʣʫʥʥʳʝ 

ʛʨʫʥʪʳ. ʀʤʝʥʥʦ ʥʘ ʥʠʭ ʬʦʨʤʠʨʫʶʪʩʷ ʧʣʦʪʥʳʝ ʧʦʩʝʣʝʥʠʷ ʬʫʢʫʩʘ.  

ʈʘʡʦʥ 5, ʙʫʭʪʘ ɿʘʚʦʡʢʦ, ʠʤʝʝʪ ʬʦʨʤʫ ʧʦʜʢʦʚʳ. ɺ ʝʝ ʶʛʦ-ʟʘʧʘʜʥʦʡ 

ʯʘʩʪʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʣʦʩʢʘʷ ʩʢʘʣʘ, ʩʣʦʞʝʥʥʘʷ ʧʦʨʦʜʘʤʠ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʆʪ ʩʢʘʣʳ ʢ ʟʘʧʘʜʫ ʭʘʦʪʠʯʥʦ ʨʘʟʙʨʦʩʘʥʳ ʥʝʚʳʩʦʢʠʝ ʧʣʦʩʢʠʝ 

ʚʘʣʫʥʳ, ʥʘ ʢʦʪʦʨʳʭ ʚ ʚʝʩʝʥʥʝ-ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʭʦʨʦʰʦ ʨʘʟʚʠʚʘʝʪʩʷ ʬʫʢʫʩ.  

ʃʠʪʦʨʘʣʴʥʘʷ ʟʦʥʘ ʫ ʤʳʩʘ ɺʦʩʪʦʯʥʦʛʦ, ʨʘʡʦʥ 6, ʫʤʝʨʝʥʥʦ-ʧʨʠʙʦʡʥʘʷ.  

ɽʝ ʚʝʨʭʥʠʡ ʛʦʨʠʟʦʥʪ ʩʣʦʞʝʥ ʧʝʩʢʘʤʠ, ʩʨʝʜʥʠʡ ʠ ʥʠʞʥʠʡ ï ʚʘʣʫʥʥʦ-

ʛʣʳʙʦʚʳʤʠ ʨʦʩʩʳʧʷʤʠ, ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 300 ʤ.  

ɼʣʷ ʵʪʦʛʦ ʨʘʡʦʥʘ ʭʘʨʘʢʪʝʨʥʳ ʥʘʚʠʩʘʶʱʠʝ ʩʢʘʣʴʥʳʝ ʧʨʠʞʠʤʳ 30-75 ʤ 

ʚʳʩʦʪʳ, ʠʤʝʶʱʠʝ ʜʘʣʴʥʝʡʰʝʝ ʧʦʩʪʝʧʝʥʥʦʝ ʧʦʥʠʞʝʥʠʝ. ʌʫʢʫʩ ʟʜʝʩʴ 
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ʧʨʝʜʩʪʘʚʣʝʥ ʥʝʙʦʣʴʰʠʤʠ ʢʫʨʪʠʥʘʤʠ ʠ ʝʜʠʥʠʯʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ, 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʤʠ ʥʘ ʛʣʳʙʘʭ ʠ ʚʘʣʫʥʘʭ ʚ ʥʠʞʥʝʤ ʛʦʨʠʟʦʥʪʝ ʣʠʪʦʨʘʣʠ. 

ʂʨʫʧʥʳʝ ʚʦʣʥʳ ʟʜʝʩʴ ʛʘʩʷʪʩʷ ʤʘʣʳʤʠ ʛʣʫʙʠʥʘʤʠ, ʧʦʵʪʦʤʫ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʫ ʤʳʩʘ ɺʦʩʪʦʯʥʳʡ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʦʪʢʨʳʪʳʭ 

ʤʦʨʩʢʠʭ ʧʦʙʝʨʝʞʠʡ.  

ʈʘʡʦʥ 7 ʨʘʩʧʦʣʦʞʝʥ ʫ ʤʳʩʘ ʄʘʷʯʥʳʡ. ɹʝʨʝʛʦʚʦʡ ʧʣʷʞ ʟʜʝʩʴ ʫʟʢʠʡ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʘʤʝʥʠʩʪʦ-ʚʘʣʫʥʥʳʡ. ɺʜʦʣʴ ʙʝʨʝʛʦʚʦʡ ʯʝʨʪʳ ʨʘʩʩʝʷʥʥʦ 

ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʢʘʤʥʝʡ, ʦʩʫʰʘʝʤʳʭ ʚʦ ʚʨʝʤʷ ʦʪʣʠʚʘ. ʇʨʦʪʷʞʝʥʥʦʩʪʴ 

ʧʣʷʞʥʦʡ ʧʦʣʦʩʳ ʥʝ ʙʦʣʝʝ 200-250 ʤ. ʆʥ ʧʨʝʨʳʚʘʝʪʩʷ ʚʳʩʦʢʠʤʠ, 

ʦʙʨʳʚʠʩʪʳʤʠ, ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʣʦʥʝʥʥʳʤʠ ʩʢʘʣʘʤʠ. ɺ ʠʭ ʧʦʜʥʦʞʴʝ ʠʤʝʶʪʩʷ 

ʞʝʣʦʙʘ ʠ ʥʠʰʠ, ʚʳʨʘʙʦʪʘʥʥʳʝ ʤʦʨʩʢʠʤ ʧʨʠʙʦʝʤ. ʀʟ-ʟʘ ʤʥʦʛʦʢʨʘʪʥʦʛʦ 

ʦʪʨʘʞʝʥʠʷ ʧʨʠʣʠʚʥʳʭ ʚʦʣʥ ʦ ʩʢʘʣʳ, ʚʦʟʥʠʢʘʶʪ ʩʣʦʞʥʳʝ ʪʫʨʙʫʣʝʥʪʥʳʝ 

ʧʦʪʦʢʠ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʥʘ ʚʘʣʫʥʘʭ, ʨʘʟʙʨʦʩʘʥʥʳʭ ʚʜʦʣʴ ʧʣʷʞʥʦʡ ʟʦʥʳ, 

ʟʘʨʦʩʣʠ F. distichus ʧʨʝʜʩʪʘʚʣʝʥ rʥʝʙʦʣʴʰʠʤʠ ʢʫʨʪʠʥʘʤʠ, ʢʦʪʦʨʳʝ ʚʦ ʚʨʝʤʷ 

ʦʩʝʥʥʠʭ ʰʪʦʨʤʦʚ ʩʨʳʚʘʝʪʩʷ ʠ ʫʥʦʩʠʪʩʷ ʚ ʤʦʨʝ. 

ʇʨʦʚʝʜʝʥʥʦʝ ʥʘʤʠ ʚ ʪʝʯʝʥʠʝ 2016-2017 ʛʛ. ʠʟʫʯʝʥʠʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʝʞʠʤʘ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜ ʚ ʟʦʥʝ ʦʪ ʫʨʝʟʘ ʚʦʜʳ ʜʦ ʛʣʫʙʠʥ 0,8-1 ʤ ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʩʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʚ ʨʘʡʦʥʘʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʜʯʠʥʝʥʳ ʦʙʱʠʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ. ʆʥʠ ʠʤʝʶʪ 

ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʝ ʟʥʘʯʝʥʠʷ, ʤʝʥʷʶʪʩʷ ʦʪ -1,9ÜC ʜʦ +18,99ÜC (ʨʠʩ. 2.3). 

 

 

ʈʠʩ. 2.3. ʉʨʝʜʥʠʝ ʟʘ ʧʝʨʠʦʜ 2016-2019 ʛʛ. ʧʦʢʘʟʘʪʝʣʠ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ  

ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʚʦʜʳ ʥʘ ʛʣʫʙʠʥʘʭ ʜʦ 1 ʤ. ʚ ʨʘʟʥʳʭ ʨʘʡʦʥʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ  
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ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʥʘ ʛʨʘʬʠʢʘʭ ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʜʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʧʦʚʩʝʤʝʩʪʥʳʡ ʧʨʦʛʨʝʚ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʝʣʠʢ ʠ ʩʦʩʪʘʚʣʷʝʪ +3,38ʉ̄. ɺ ʣʝʪʥʠʡ 

ʧʝʨʠʦʜ ʷʩʥʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʩʣʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʝʧʣʦʡ ʚʦʜʳ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ, 

ʧʦʩʪʝʧʝʥʥʦ ʧʦʚʳʰʘʶʱʝʡʩʷ ʦʪ ʤʠʥʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ +8,15ʉ̄ ʜʦ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ +18,99ʉ̄. ʃʝʪʦʤ ʭʦʜ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜ 

ʚʦ ʚʩʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʚʩʝʭ ʧʦʣʠʛʦʥʘʭ ʦʩʪʘʚʘʣʩʷ ʦʜʥʦʦʙʨʘʟʥʳʤ. 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʝʝ ʧʦʢʘʟʘʪʝʣʴ, +14,86̄ʉ, ʙʳʣ ʦʪʤʝʯʝʥ ʚ ʠʶʣʝ ʤʝʩʷʮʝ. 

ʉʦʣʝʥʦʩʪʴ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜ ʥʘ ʚʳʙʨʘʥʥʳʭ ʫʯʘʩʪʢʘʭ 1-7 ʠʟʤʝʥʷʣʘʩʴ  

ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ. ɺ ʧʝʨʠʦʜ ʧʘʚʦʜʢʦʚ ʠ ʨʝʯʥʦʛʦ ʧʦʣʦʚʦʜʴʷ ʦʥʘ 

ʫʤʝʥʴʰʘʣʘʩʴ ʩ 34,43 ă ʜʦ ʤʠʥʠʤʘʣʴʥʦʛʦ ʟʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʥʘʯʝʥʠʷ ï 

6,33 ă (ʨʠʩ. 2.4). 

 

ʈʠʩ. 2.4. ʉʨʝʜʥʠʝ ʟʘ ʧʝʨʠʦʜ 2016-2019 ʛʛ. ʧʦʢʘʟʘʪʝʣʠ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʩʦʣʝʥʦʩʪʠ  

ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʚʦʜʳ ʥʘ ʛʣʫʙʠʥʘʭ ʜʦ 1 ʤ. ʚ ʨʘʡʦʥʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ  

 

ʉʨʝʜʥʝʝ ʝʝ ʟʥʘʯʝʥʠʝ ʩ ʢʦʥʮʘ ʤʘʷ ʧʦ ʥʘʯʘʣʦ ʩʝʥʪʷʙʨʷ ʩʦʩʪʘʚʠʣʦ  

26,44 ă. ʈʘʥʥʝʡ ʚʝʩʥʦʡ ʠ ʧʦʟʜʥʝʡ ʦʩʝʥʴʶ ʦʥʘ ʫʞʝ ʥʝ ʦʧʫʩʢʘʣʘʩʴ ʥʠʞʝ  

32,41 ă.  

ɿʥʘʯʝʥʠʝ ʚʦʜʦʨʦʜʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ (ʨʅ) ʚ ʚʦʜʝ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ 

ʥʘʙʣʶʜʝʥʠʡ ʤʝʥʷʣʦʩʴ ʦʪ 5,14 ʜʦ 7,85 ʠ ʩʦʩʪʘʚʠʣʦ ʚ ʩʨʝʜʥʝʤ 6,12 (ʨʠʩ. 2.5). 

0 

5 

10 

15 

20 

25 

30 

35 

40 

1 2 3 4 5 6 7 8 9 10 11 12 

ʉ
ʦ
ʣ
ʸ
ʥ
ʦ
ʩ
ʪ
ʴ
,
 
ă

 

ʄʝʩʷʮ 

ʤ. ʄʘʷʯʥʳʡ 

ʤ. ɺʦʩʪʦʯʥʳʡ 

ʙʫʭ. ɿʘʚʦʡʢʦ 

ʤ. ʉʘʥʥʠʢʦʚʘ 

ʙʫʭ. ʇʝʪʨ-ʠʡ ʂʦʚʰ 

ʉʈʄɿ- ʙ. ʉʝʨʦʛʣʘʟʢʘ 



42 

 

ʈʠʩ. 2.5. ʉʨʝʜʥʠʝ ʟʘ ʧʝʨʠʦʜ 2016-2019 ʛʛ. ʧʦʢʘʟʘʪʝʣʠ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ (ʨʅ)  

ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʚʦʜʳ ʥʘ ʛʣʫʙʠʥʘʭ ʜʦ 1 ʤ. ʚ ʨʘʡʦʥʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ  

 

ɺ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʠʟʤʝʥʝʥʠʷ ʨʅ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʘʭ ʙʳʣʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ (ʦʪ 5,96 ʜʦ 6,09). ʅʘʠʙʦʣʝʝ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʟʥʘʯʝʥʠʷ 

ʢʦʣʝʙʘʣʠʩʴ ʦʪ 6,07 ʜʦ 6,08. ʄʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʨʅ (5,08) ʦʪʤʝʯʘʣʠʩʴ  

ʚ 2016 ʛ, ʦʩʝʥʴʶ, ʫ ʤʳʩʘ ʄʘʷʯʥʳʡ. ɺ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʨʅ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ  

ʚ ʨʘʟʥʳʭ ʨʘʡʦʥʘʭ ʠʟʤʝʥʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʦʪ 5,79 ʜʦ 5,82. ʂ ʦʩʝʥʠ  

ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʘʭ ʧʨʦʠʩʭʦʜʠʪ ʜʘʣʴʥʝʡʰʝʝ ʩʥʠʞʝʥʠʝ ʨʅ ʜʦ 5,08-5,12, 

ʯʪʦ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʬʘʢʪʦʨʦʚ. ʂ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʠʟ ʥʠʭ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʫʤʝʥʴʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ (ʨʠʩ. 2.3), ʧʨʠʚʦʜʷʱʝʡ  

ʢ ʧʦʛʣʦʱʝʥʠʶ ʉʆ2, ʦʩʣʘʙʣʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʬʠʪʦʧʣʘʥʢʪʦʥʘ,  

ʘ ʪʘʢʞʝ ʦʢʠʩʣʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝ ʠʟʣʦʞʝʥʥʦʛʦ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ɸʚʘʯʠʥʩʢʘʷ 

ʛʫʙʘ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤʫ ʩʪʨʦʝʥʠʶ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʤʫ ʨʝʞʠʤʫ, ʠ 

ʭʘʨʘʢʪʝʨʫ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʦʪʥʦʩʠʪʩʷ ʩʢʦʨʝʝ ʢ ʪʠʧʠʯʥʳʤ ʣʘʛʫʥʘʤ, ʥʝʞʝʣʠ 

ʢ ʧʦʜʣʠʥʥʦ ʤʦʨʩʢʠʤ ʟʘʣʠʚʘʤ. ʋʩʣʦʚʠʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ F. distichus ʚ ʝʝ ʨʘʟʥʳʭ 

ʨʘʡʦʥʘʭ ʨʘʟʣʠʯʘʶʪʩʷ.  
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ɻʃɸɺɸ 3. ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 

 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʙʠʦʣʦʛʠʠ ʨʘʟʚʠʪʠʷ F. distichus ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʤʘʪʝʨʠʘʣʳ, ʩʦʙʠʨʘʚʰʠʝʩʷ ʚ ʨʘʟʥʳʭ ʨʘʡʦʥʘʭ ɸʚʘʯʠʥʩʢʦʛʦ ʟʘʣʠʚʘ, ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ, ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ ʚ ʧʝʨʠʦʜ 2016-2020 ʛʛ.  

ɸʥʘʪʦʤʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʠ ʨʘʥʝʝ ʨʘʟʚʠʪʠʝ ʬʫʢʫʩʘ ʦʪ ʟʠʛʦʪ ʜʦ 

ʚʠʜʠʤʳʭ ʥʝʚʦʦʨʫʞʝʥʥʳʤ ʛʣʘʟʦʤ ʧʨʦʨʦʩʪʢʦʚ ʠʟʫʯʘʣʠ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ. ʊʘʤ ʞʝ ʜʣʷ ʠʟʫʯʝʥʠʷ ʨʘʟʤʥʦʞʝʥʠʷ ʵʪʦʛʦ ʚʠʜʘ ʠ ʚʣʠʷʥʠʷ ʥʘ ʝʛʦ 

ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʚʘʞʥʝʡʰʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʝʛʦ 

ʬʝʥʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ, ʩʣʝʜʠʣʠ ʟʘ ʠʟʤʝʥʝʥʠʝʤ ʚ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʩʨʝʜʝ ʚʦ 

ʚʨʝʤʝʥʠ ʝʛʦ ʵʤʙʨʠʦʥʦʚ ʠ ʚʟʨʦʩʣʳʭ ʨʘʩʪʝʥʠʡ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʚʣʠʷʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʝʛʦ ʨʘʟʚʠʪʠʝ, ʤʦʨʬʦʛʝʥʝʟ, 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʨʘʩʩʝʣʝʥʠʝ ʚʝʣʠ ʥʘʙʣʶʜʝʥʠʷ ʠ ʢɻʩʧʝʨʠʤʝʥʪʳ ʚ ʧʦʣʝʚʳʭ 

ʫʩʣʦʚʠʷʭ. 

ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʨʝʛʫʣʷʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʟʘʨʦʩʣʝʡ 

ʬʫʢʫʩʘ ʠ ʠʭ ʨʘʟʚʠʪʠʝʤ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʥʘ 

ʚʦʩʪʦʯʥʦʤ ʧʦʙʝʨʝʞʴʝ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʙʳʣʠ ʚʳʙʨʘʥʳ 7 ʫʯʘʩʪʢʦʚ ʩ ʨʘʟʥʳʤʠ 

ʙʠʦʥʦʤʠʯʝʩʢʠʤʠ ʪʠʧʘʤʠ ʧʦʙʝʨʝʞʴʷ ʠ ʨʘʟʥʳʤ ʫʨʦʚʥʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʟʘʛʨʷʟʥʝʥʠʷ. ʀʭ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 2.2 (ʛʣʘʚʘ 2).  

ɺ ʪʦʡ ʞʝ ʛʣʘʚʝ ʜʘʥʦ ʠʭ ʦʧʠʩʘʥʠʝ. ʂ ʢʘʞʜʦʤʫ ʠʟ ʫʯʘʩʪʢʦʚ ʙʝʨʝʛʘ, ʢʨʦʤʝ 

ʤʳʩʦʚ ɺʦʩʪʦʯʥʳʡ ʠ ʄʘʷʯʥʳʡ, ʤʳ ʤʦʛʣʠ ʠʤʝʪʴ ʢʨʫʛʣʦʛʦʜʠʯʥʳʡ ʜʦʩʪʫʧ.  

ʇʨʠ ʵʪʦʤ ʩʦʙʨʘʥʥʳʡ ʚ ʨʘʡʦʥʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʘʪʝʨʠʘʣ ʚ ʪʝʯʝʥʠʝ 1-1,5 ʯʘʩʦʚ 

ʤʦʛ ʙʳʪʴ ʜʦʩʪʘʚʣʝʥ ʚ ʣʘʙʦʨʘʪʦʨʠʶ ʠ ʧʦʜʚʝʨʛʥʫʪ ʢʘʤʝʨʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ.  

ʇʨʦʙʳ ʬʫʢʫʩʘ ʚ ʙʫʭ. ʉʝʨʦʛʣʘʟʢʘ, ʉʈʄɿ, ʇʝʪʨʦʧʘʚʣʦʚʩʢʠʡ ʂʦʚʰ,  

ʤʳʩ ʉʘʥʥʠʢʦʚʘ ʠ ʙʫʭ. ɿʘʚʦʡʢʦ ʦʪʙʠʨʘʣʠ ʩ ʜʝʢʘʙʨʷ ʧʦ ʘʧʨʝʣʴ ʪʨʠ ʨʘʟʘ  

ʚ ʤʝʩʷʮ, ʥʘ ʤʳʩʘʭ ɺʦʩʪʦʯʥʳʡ ʠ ʄʘʷʯʥʳʡ ï ʜʚʘ ʨʘʟʘ ʚ ʤʝʩʷʮ. ʉʦʙʨʘʥʥʳʝ 

ʨʘʩʪʝʥʠʷ ʫʧʘʢʦʚʳʚʘʣʠ ʚ ʧʦʣʠʵʪʠʣʝʥʦʚʳʝ ʤʝʰʢʠ ʠʣʠ ʥʝʙʦʣʴʰʠʝ 

ʧʣʘʩʪʤʘʩʩʦʚʳʝ ʝʤʢʦʩʪʠ ʩ ʤʦʨʩʢʦʡ ʚʦʜʦʡ, ʩʥʘʙʞʘʣʠ ʵʪʠʢʝʪʢʦʡ ʩ ʫʢʘʟʘʥʠʝʤ ʥʘ 
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ʥʝʡ ʜʘʪʳ ʠ ʤʝʩʪʘ ʩʙʦʨʘ ʠ ʜʦʩʪʘʚʣʷʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʶ. ʉʦʙʨʘʥʥʳʡ ʤʘʪʝʨʠʘʣ  

ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʢʘʤʝʨʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʭʨʘʥʠʣʠ ʚ ʭʦʣʦʜʠʣʴʥʠʢʝ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʥʝ ʚʳʰʝ 4ʉ̄ ʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ, ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ, ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʘ ʚʠʟʫʘʣʴʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʘʜʠʡ ʟʨʝʣʦʩʪʠ ʢʦʥʮʝʧʪʘʢʫʣʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʏʘʩʪʴ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʦʙʨʘʟʮʦʚ ʧʦʜʚʝʨʛʘʣʠ 

ʛʝʨʙʘʨʠʟʘʮʠʠ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʬʝʨʪʠʣʴʥʦʩʪʠ ʨʝʮʝʧʪʘʢʫʣʦʚ  

ʫ ʦʪʜʝʣʴʥʳʭ ʦʙʨʘʟʮʦʚ, ʚ ʭʦʜʝ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʘ ʠʟʛʦʪʘʚʣʠʚʘʣʠ ʧʨʝʧʘʨʘʪʳ 

ʜʣʷ ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʷ. 

ɺ ʭʦʜʝ ʢʘʤʝʨʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʘ ʩʦʙʨʘʥʥʳʝ ʨʘʩʪʝʥʠʷ ʬʫʢʫʩʘ 

ʨʘʟʜʝʣʷʣʠ ʥʘ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ ʧʦ ʯʠʩʣʫ ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ ʚʝʪʚʝʡ, 

ʧʦʣʘʛʘʷ, ʯʪʦ ʦʥʠ ʥʘʯʘʣʠ ʩʚʦʝ ʨʘʟʚʠʪʠʝ ʦʪ ʟʠʛʦʪ ʦʩʝʚʰʠʭ, ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʦʙʳʯʥʦ ʚʳʙʦʨʢʠ ʚʢʣʶʯʘʣʠ ʦʙʨʘʟʮʳ, ʠʤʝʚʰʠʝ ʥʝ ʙʦʣʝʝ  

10 ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ ʚʝʪʚʣʝʥʠʡ. ɼʘʣʝʝ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʘʞʜʦʡ ʛʨʫʧʧʳ 

ʠʟʤʝʨʷʣʠ ʚʳʩʦʪʫ. ʂʘʞʜʳʡ ʦʙʨʘʟʝʮ ʧʦʩʣʝ ʠʟʤʝʨʝʥʠʷ ʚʟʚʝʰʠʚʘʣʠ ʥʘ 

ʵʣʝʢʪʨʦʥʥʳʭ ʚʝʩʘʭ ɺʃʂʊ.  

ɸʥʘʪʦʤʠʯʝʩʢʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʙʳʣʦ ʧʦʜʚʝʨʛʥʫʪʦ ʙʦʣʝʝ 800 ʨʘʩʪʝʥʠʡ, 

ʠʟ ʙʦʣʝʝ 6000 ʪʳʩ. ʦʙʨʘʟʮʦʚ, ʩʦʙʨʘʥʥʳʭ ʥʘ ʨʘʟʥʳʭ ʧʦʣʠʛʦʥʘʭ  

ʠ ʧʦʜʚʝʨʛʘʚʰʠʭʩʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ. ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ 

ʨʘʟʤʝʨʦʚ ʚʝʛʝʪʘʪʠʚʥʳʭ ʠ ʛʝʥʝʨʘʪʠʚʥʳʭ ʢʣʝʪʦʢ ʠ ʚʥʫʪʨʝʥʥʠʭ ʩʪʨʫʢʪʫʨ 

ʟʘʥʦʩʠʣʠ ʚ ʵʣʝʢʪʨʦʥʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ. 

ʆ ʩʪʘʜʠʠ ʟʨʝʣʦʩʪʠ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʩʫʜʠʣʠ ʧʦ ʜʘʥʥʳʤ ʠʟʫʯʝʥʠʷ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ï ʧʨʦʜʦʣʴʥʳʭ ʠ ʧʦʧʝʨʝʯʥʳʭ ʩʨʝʟʦʚ 

ʩʚʝʞʝʩʦʙʨʘʥʥʳʭ ʨʝʮʝʧʪʘʢʫʣʦʚ. ʀʭ ʠʟʛʦʪʘʚʣʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʣʝʟʚʠʷ 

ʙʝʟʦʧʘʩʥʦʡ ʙʨʠʪʚʳ ʥʘ ʧʨʝʜʤʝʪʥʦʤ ʩʪʝʢʣʝ. ʊʦʥʢʠʝ ʩʨʝʟʳ ʦʪ 6 ʜʦ 10 ʤʢʤ 

ʪʦʣʱʠʥʳ ʧʦʣʫʯʘʣʠ ʩ ʧʦʤʦʱʴʶ ʢʨʠʦʩʪʘʪ-ʤʠʢʨʦʪʦʤ Starlet 2212 (Bright, UK). 

ɼʣʷ ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʠʢʨʦʩʢʦʧ Olympus BX53, 
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ʦʩʥʘʱʝʥʥʳʡ ʬʦʪʦʥʘʩʘʜʢʦʡ DP 27. ɼʣʷ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʩʦʟʨʝʚʘʥʠʷ 

ʚʝʛʝʪʘʪʠʚʥʳʭ ʠ ʛʝʥʝʨʘʪʠʚʥʳʭ ʪʢʘʥʝʡ, ʧʦʣʦʞʝʥʥʳʭ ʚ ʦʩʥʦʚʫ ʥʘʧʠʩʘʥʠʷ ʛʣʘʚʳ 

4, ʘ ʪʘʢʞʝ ʜʣʷ ʠʟʫʯʝʥʠʷ ʨʘʟʚʠʪʠʷ ʵʤʙʨʠʦʥʘʣʴʥʳʭ ʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʩʪʘʜʠʡ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʙʳʯʥʳʡ ʠ ʠʥʚʝʨʪʠʨʦʚʘʥʥʳʡ ʤʠʢʨʦʩʢʦʧʳ Olympus BX53  

ʠ Olympus IX73. ɼʣʷ ʬʦʪʦʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ, ʦʪʨʘʞʘʶʱʠʭ 

ʨʘʟʚʠʪʠʝ ʢʦʥʮʝʧʪʘʢʫʣʦʚ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʮʠʬʨʦʚʫʶ ʬʦʪʦʢʘʤʝʨʫ Olympus DP73  

ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ Cell Sens Standard (Olympus, Japan). 

ɺ ʭʦʜʝ ʩʙʦʨʘ ʧʨʦʙ ʬʫʢʫʩʘ ʚʦ ʚʩʝʭ ʨʘʡʦʥʘʭ ʥʘʙʣʶʜʝʥʠʡ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫ ʙʝʨʝʛʘ ʠʟʤʝʨʷʣʠ ʪʝʤʧʝʨʘʪʫʨʫ (T, ÜC) ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ 

ʚʦʜʳ, ʨʘʩʪʚʦʨʝʥʥʳʡ ʢʠʩʣʦʨʦʜ (DO, ʤʛ/ʣ), ʚʦʜʦʨʦʜʥʳʡ ʧʦʢʘʟʘʪʝʣʴ (pH)  

ʠ ʩʦʣʝʥʦʩʪʴ (Sal, ă). ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʨʪʘʪʠʚʥʳʡ ʧʨʦʬʠʣʦʛʨʘʬ 

ʧʘʨʘʤʝʪʨʦʚ ʩʨʝʜʳ RINKO-AAQ171 (JFE Advantech Co., ʗʧʦʥʠʷ).  

ʈʘʙʦʪʫ ʩ ʧʨʠʙʦʨʦʤ ʚʝʣʠ ʩ ʙʝʨʝʛʘ, ʧʦʛʨʫʞʘʷ ʝʛʦ ʥʘ ʛʣʫʙʠʥʫ 30-80 ʩʤ.  

ɼʘʥʥʳʝ ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ, ʜʣʠʥʝ ʩʚʝʪʦʚʦʛʦ ʜʥʷ ʠ ʦʙʣʘʯʥʦʩʪʠ ʙʨʘʣʠ ʥʘ 

ʩʘʡʪʝ www.gismeteo.ru. ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʀʥʪʝʨʥʝʪʘ ʦʧʨʝʜʝʣʷʣʠ ʩʨʝʜʥʠʝ ʟʘ 

ʜʝʢʘʜʫ ʧʦʢʘʟʘʪʝʣʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʦʩʘʜʢʦʚ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ 

ʘʥʘʣʠʟʘ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɺ ʭʦʜʝ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʣʝʜʦʚʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʨʘʟʚʠʪʠʝ ʬʫʢʫʩʘ  

ʠ ʤʝʭʘʥʠʟʤʳ ʝʛʦ ʨʘʩʩʝʣʝʥʠʷ ʥʘ ʢʘʞʜʦʤ ʚʳʙʨʘʥʥʦʤ ʧʦʣʠʛʦʥʝ ʦʧʨʝʜʝʣʷʣʠ 

ʩʝʟʦʥʥʫʶ ʠ ʤʝʞʛʦʜʦʚʫʶ ʬʣʫʢʪʫʘʮʠʶ ʧʣʦʱʘʜʝʡ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʡ 

ʚʩʪʨʝʯʘʝʪʩʷ ʬʫʢʫʩ. ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʵʪʦ ʙʳʣʠ ʟʘʨʦʩʣʠ ʬʫʢʫʩʘ ʚ ʩʨʝʜʥʝʤ  

ʠ ʥʠʞʥʝʤ ʛʦʨʠʟʦʥʪʘʭ ʣʠʪʦʨʘʣʠ. ʇʣʦʱʘʜʴ, ʟʘʥʷʪʫʶ ʬʫʢʫʩʦʤ, ʦʧʨʝʜʝʣʷʣʠ ʢʘʢ 

ʧʨʦʠʟʚʝʜʝʥʠʝ ʜʣʠʥʳ ʫʯʘʩʪʢʘ, ʥʘ ʢʦʪʦʨʦʡ ʚʩʪʨʝʯʘʣʠʩʴ ʭʦʪʷ ʙʳ ʝʛʦ ʝʜʠʥʠʯʥʳʝ 

ʩʣʦʝʚʠʱʘ, ʥʘ ʝʛʦ ʰʠʨʠʥʫ. ʇʦʩʣʝʜʥʶʶ ʦʧʨʝʜʝʣʷʣʠ ʩ ʫʯʝʪʦʤ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʟʫʯʘʝʤʦʛʦ ʚʠʜʘ. ɸʥʘʣʠʟ ʵʪʠʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʠʣ ʩʫʜʠʪʴ  

ʦ ʧʦʧʫʣʷʮʠʦʥʥʦʤ ʨʘʟʚʠʪʠʠ ʬʫʢʫʩʘ, ʦʩʦʙʝʥʥʦʩʪʷʭ ʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 
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ʨʘʟʤʝʱʝʥʠʷ, ʨʘʜʠʫʩʝ ʨʘʩʩʝʚʘʥʠʷ ʦʧʣʦʜʦʪʚʦʨʝʥʥʳʭ ʟʠʛʦʪ, ʫʩʧʝʭʝ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʵʪʦʛʦ ʚʠʜʘ ʠ ʦʩʚʦʝʥʠʠ ʠʤ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʫʯʘʩʪʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʬʫʢʫʩʘ 

ʧʣʦʪʥʦʩʪʴ ʟʘʨʦʩʣʝʡ ʥʝ ʫʯʠʪʳʚʘʣʠ. ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʜʣʠʥʳ ʠ ʰʠʨʠʥʳ ʧʦʣʦʩʳ 

ʙʝʨʝʛʘ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʡ ʚʩʪʨʝʯʘʣʠʩʴ ʜʘʞʝ ʝʜʠʥʠʯʥʳʝ ʢʫʩʪʠʢʠ  

ʠ ʥʝʙʦʣʴʰʠʝ ʢʫʨʪʠʥʳ ʚʦʜʦʨʦʩʣʝʡ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʰʘʛʦʤʝʨ (ʐʄ-33).  

ɺ ʩʚʷʟʠ ʩ ʥʝʨʦʚʥʦʩʪʴʶ ʨʝʣʴʝʬʘ ʨʝʘʣʴʥʘʷ ʧʣʦʱʘʜʴ ʫʯʘʩʪʢʘ ʧʦʙʝʨʝʞʴʷ ʙʳʣʘ, 

ʙʝʟʫʩʣʦʚʥʦ, ʙʦʣʴʰʝ ʯʝʤ ʨʘʩʩʯʠʪʘʥʥʘʷ ʥʘʤʠ. ʆʜʥʘʢʦ ʥʝʨʦʚʥʦʩʪʠ ʨʝʣʴʝʬʘ ʥʝ 

ʧʨʠʥʠʤʘʣʠʩʴ ʚʦ ʚʥʠʤʘʥʠʝ, ʠ ʟʘ ʧʣʦʱʘʜʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʬʫʢʫʩʘ ʤʳ 

ʧʨʠʥʠʤʘʣʠ ʧʣʦʱʘʜʴ ʧʦʢʨʳʚʘʶʱʝʛʦ ʝʝ ʚʦʜʥʦʛʦ ʟʝʨʢʘʣʘ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ 

ʦʥʘ ʨʝʘʣʴʥʦ ʦʪʨʘʞʘʣʘ ʧʣʦʱʘʜʴ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʡ ʠʤʝʣ ʤʝʩʪʦ ʜʨʝʡʬ ʟʠʛʦʪ 

ʬʫʢʫʩʘ ʠ ʬʨʘʛʤʝʥʪʦʚ ʝʛʦ ʩʣʦʝʚʠʱ. 

ʆʧʠʩʘʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʬʫʢʫʩʘ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʧʨʦʚʦʞʜʘʣʠ 

ʬʦʪʦʩʲʝʤʢʦʡ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʤʝʩʪ ʩʙʦʨʘ ʤʘʪʝʨʠʘʣʘ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʬʦʪʦʘʧʧʘʨʘʪ (ʉʆʆLPX S3100). ɺ ʢʘʯʝʩʪʚʝ ʪʘʢʠʭ ʤʝʩʪ ʦʙʳʯʥʦ ʚʳʙʠʨʘʣʠ 

ʢʨʫʧʥʳʝ ʧʨʠʤʝʪʥʳʝ ʢʘʤʥʠ, ʥʝ ʤʝʥʷʶʱʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʩʠʣʴʥʦʛʦ ʚʦʣʥʝʥʠʷ. ɺ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʠʟ-ʟʘ ʧʦʜʥʷʪʠʷ ʥʦʣʷ ʛʣʫʙʠʥʳ  

ʠ ʫʤʝʥʴʰʝʥʠʷ ʘʤʧʣʠʪʫʜʳ ʧʨʠʣʠʚʦʚ ʙʦʣʴʰʠʥʩʪʚʦ ʨʝʛʫʣʷʨʥʦ 

ʬʦʪʦʛʨʘʬʠʨʫʝʤʳʭ ʤʝʩʪ ʧʦʩʪʦʷʥʥʦ ʥʘʭʦʜʠʣʠʩʴ ʧʦʜ ʚʦʜʦʡ. ɺ ʩʚʷʟʠ  

ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʧʦʜʚʦʜʥʦʡ ʚʠʜʝʦʢʘʤʝʨʳ ʬʦʪʦʩʲʝʤʢʫ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʵʪʠʭ 

ʫʯʘʩʪʢʦʚ ʥʝ ʧʨʦʚʦʜʠʣʠ. ʇʦʣʫʯʝʥʥʳʝ ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʷ ʫʯʘʩʪʢʦʚ ʜʥʘ 

ʟʘʥʦʩʠʣʠ ʚ ʵʣʝʢʪʨʦʥʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ. ɼʘʥʥʳʝ ʦʙʨʘʙʦʪʢʠ ʬʦʪʦʠʟʦʙʨʘʞʝʥʠʡ ʟʘʥʦʩʠʣʠ ʚ ʪʘʙʣʠʮʳ ʠ ʩ ʠʭ 

ʧʦʤʦʱʴʶ ʧʨʦʚʦʜʠʣʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʝʟʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩʦʩʪʦʷʥʠʷ 

ʬʫʢʫʩʦʚʳʭ ʩʦʦʙʱʝʩʪʚ ʚ ʨʘʟʥʳʭ ʨʘʡʦʥʘʭ. ʆʜʥʘ ʠʟ ʪʘʢʠʭ ʪʘʙʣʠʮ ʦʪʨʘʞʘʶʱʘʷ 

ʠʟʤʝʥʝʥʠʝ ʩʦʦʙʱʝʩʪʚʘ ʬʫʢʫʩʘ ʚ ʙʫʭ. ɿʘʚʦʡʢʦ, ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3.1. 
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ʈʠʩ. 3.1. ʀʟʤʝʥʝʥʠʝ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʟʘʨʦʩʣʝʡ ʬʫʢʫʩʘ ʚ ʙʫʭ. ɿʘʚʦʡʢʦ ʚ ʧʝʨʠʦʜ  
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ɼʣʷ ʠʟʫʯʝʥʠʷ ʤʦʨʬʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʬʫʢʫʩʘ, ʦʧʨʝʜʝʣʝʥʠʷ 

ʬʝʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʩʢʦʨʦʩʪʠ ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ 

ʚʝʪʚʣʝʥʠʡ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʦʣʝʚʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʨʦʩʪʦʤ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ 

ʤʝʯʝʥʳʭ ʨʘʩʪʝʥʠʡ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʟʘʨʦʩʣʝʡ ʬʫʢʫʩʘ, ʥʘ ʢʦʪʦʨʦʡ ʚʳʙʠʨʘʣʠʩʴ 

ʨʘʩʪʝʥʠʷ ʜʣʷ ʤʝʯʝʥʠʷ, ʩʦʩʪʘʚʣʷʣʘ 2-4 ʤ
2
. ʕʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʝʣʠ ʝʞʝʛʦʜʥʦ  

ʩ 2017 ʧʦ 2019 ʛʛ. ʩ ʘʧʨʝʣʷ ʧʦ ʜʝʢʘʙʨʴ ʚʢʣʶʯʠʪʝʣʴʥʦ, ʧʨʘʢʪʠʯʝʩʢʠ ʚʝʩʴ 

ʧʝʨʠʦʜ, ʧʦʢʘ ʤʝʯʝʥʳʝ ʦʙʨʘʟʮʳ ʥʝ ʙʳʣʠ ʧʦʢʨʳʪʳ ʣʴʜʦʤ ʠ ʩʥʝʛʦʤ.  

ɿʘ ʥʘʯʘʣʴʥʦʝ ʚʨʝʤʷ ʧʦʷʚʣʝʥʠʷ ʣʴʜʘ ʥʘ ʧʦʣʠʛʦʥʝ ʧʨʠʥʠʤʘʣʠ ʚʨʝʤʷ 

ʦʙʨʘʟʦʚʘʥʠ ̫ ʪʘʤ ʧʦʣʦʩʳ ʥʝʧʦʜʚʠʞʥʦʛʦ ʣʴʜʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʧʣʘʚʘʶʱʝʡ 

ʣʝʜʷʥʦʡ ʢʘʰʠʮʳ (ʥʠʣʘʩʘ) ʠʣʠ ʪʦʥʢʠʭ ʢʦʨʦʯʝʢ ʣʴʜʘ (ʤʦʣʦʜʠʢʘ).  

ʅʘʯʘʣʦʤ ʩʭʦʜʘ ʣʴʜʘ ʩʯʠʪʘʣʠ ʯʘʩʪʠʯʥʳʡ ʚʟʣʦʤ ʣʝʜʦʚʦʛʦ ʧʨʠʧʘʷ, ʚʳʟʚʘʥʥʳʡ 

ʜʠʥʘʤʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʝʡ ʝʛʦ ʧʨʠʢʨʦʤʦʯʥʦʡ ʟʦʥʳ. 

ʄʝʯʝʥʠʝ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʠ ʥʘ ʨʘʟʥʳʭ ʫʯʘʩʪʢʘʭ ʙʝʨʝʛʘ:  

ʚ ʙʫʭ. ʉʝʨʦʛʣʘʟʢʘ (ʨʘʡʦʥ I), ʫ ʪʝʨʨʠʪʦʨʠʠ ʥʘʩʳʧʥʦʡ ʜʘʤʙʳ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ 

ʨʷʜʦʤ ʩ ʩʫʜʦʨʝʤʦʥʪʥʳʤ ʟʘʚʦʜʦʤ (ʉʈʄɿ), (ʨʘʡʦʥ II), ʚ ʢʫʪʦʚʦʡ ʯʘʩʪʠ  

ʙʫʭ. ɿʘʚʦʡʢʦ (ʨʘʡʦʥ III ). ʂ ʥʘʯʘʣʫ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʤʝʯʝʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ  

ʚ ʟʘʨʦʩʣʷʭ ʬʫʢʫʩʘ ʠʤʝʣʠʩʴ ʦʙʨʘʟʮʳ, ʩ 1-11-ʶ ʜʠʭʦʪʦʤʠʯʝʩʢʠʤʠ ʚʝʪʚʷʤʠ, ʥʦ  

ʫ ʧʦʜʘʚʣʷʶʱʝʛʦ ʠʭ ʙʦʣʴʰʠʥʩʪʚʘ ʠʭ ʙʳʣʦ ʥʝ ʙʦʣʴʰʝ 7. ʄʝʯʝʥʠʶ ʧʦʜʚʝʨʛʘʣʠ 

ʨʘʩʪʝʥʠʷ, ʠʤʝʚʰʠʝ ʦʪ 1 ʜʦ 5 ʚʝʪʚʣʝʥʠʡ. ʀʭ ʚʳʙʠʨʘʣʠ ʥʘ ʫʯʘʩʪʢʘʭ  

ʩ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʧʦʩʝʣʝʥʠʷ ʬʫʢʫʩʘ ʠ ʧʣʦʱʘʜʴʶ ʟʘʨʦʩʣʝʡ  

2-4 ʤ
2
. ɽʛʦ ʛʨʫʧʧʦʚʦʝ ʧʨʦʠʟʨʘʩʪʘʥʠʝ ʩʣʫʞʠʣʦ ʛʘʨʘʥʪʠʝʡ ʣʫʯʰʝʡ ʩʦʭʨʘʥʥʦʩʪʠ 

ʚʳʙʨʘʥʥʳʭ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʨʘʩʪʝʥʠʡ.  

ʂ ʦʙʨʘʟʮʘʤ, ʚʳʙʨʘʥʥʳʤ ʜʣʷ ʤʝʯʝʥʠʷ, ʧʨʠʢʨʝʧʣʷʣʠ ʧʣʘʩʪʠʢʦʚʳʝ ʤʝʪʢʠ 

ʠʟ ʪʦʥʢʦʛʦ ʛʠʙʢʦʛʦ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʙʝʣʦʛʦ ʮʚʝʪʘ. ʈʘʟʤʝʨ ʤʝʪʦʢ 

ʩʦʩʪʘʚʣʷʣ 1,2Ĭ1,2 ʩʤ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʣʘʩʪʠʢʦʚʦʛʦ ʢʚʘʜʨʘʪʘ ʚʳʞʠʛʘʣʠ 

ʥʝʙʦʣʴʰʦʝ ʦʪʚʝʨʩʪʠʝ, ʯʝʨʝʟ ʢʦʪʦʨʦʝ ʧʨʦʧʫʩʢʘʣʠ ʧʣʘʩʪʤʘʩʩʦʚʳʡ ʩʪʷʞʥʦʡ 

ʭʦʤʫʪʠʢ. ʉ ʝʛʦ ʧʦʤʦʱʴʶ ʚʳʨʝʟʘʥʥʳʡ ʧʦʤʝʯʝʥʥʳʡ ʢʚʘʜʨʘʪ ʧʣʦʪʥʦ 

ʧʨʠʢʨʝʧʣʷʣʠ ʢ ʦʩʥʦʚʘʥʠʶ ʨʘʩʪʝʥʠʷ. ɼʣʷ ʵʪʠʢʝʪʠʨʦʚʘʥʠʷ ʤʝʪʦʢ 

ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʨʘʩʪʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʟʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ. ʇʨʦʨʦʩʪʢʠ  

ʩ ʨʘʟʜʚʦʝʥʥʦʡ ʚʝʨʭʫʰʢʦʡ ʦʙʦʟʥʘʯʘʣʠ ʢʘʢ D1 (ʪ.ʝ. ʠʤʝʶʱʠʝ ʦʜʥʫ ʜʠʭʦʪʦʤʠʶ), 
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ʨʘʩʪʝʥʠʷ, ʠʤʝʶʱʠʝ ʜʚʝ, ʪʨʠ, ʯʝʪʳʨʝ ʠ ʧʷʪʴ ʜʠʭʦʪʦʤʠʡ ï ʢʘʢ D2, D3, D4 ʠ D5, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʙʦʟʥʘʯʝʥʠʷ ʚʦʟʨʘʩʪʘ ʨʘʩʪʝʥʠʡ (D1, éDn) ʥʘ ʤʝʪʢʘʭ ʜʝʣʘʣʠ 

ʚʦʜʦʩʪʦʡʢʠʤ ʬʣʦʤʘʩʪʝʨʦʤ. 

ʂʘʞʜʘʷ ʨʘʟʤʝʨʥʘʷ ʛʨʫʧʧʘ ʨʘʩʪʝʥʠʡ D1, D2, D3, D4 ʠ D5 ʙʣrʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʷʪʴʶ ʦʙʨʘʟʮʘʤʠ, ʯʪʦ, ʩʫʜʷ ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʚʧʦʣʥʝ 

ʜʦʩʪʘʪʦʯʥʦ. ʊʘʢ ʚ ʨʘʙʦʪʘʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʘʚʪʦʨʦʚ ʩʦʦʙʱʘʝʪʩʷ, ʯʪʦ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʫʢʫʩʦʚ, ʧʨʦʚʦʜʷʪ 

ʠʟʤʝʨʝʥʠʷ ʥʝ ʙʦʣʝʝ ʯʝʤ ʫ 3-5 ʨʘʩʪʝʥʠʡ ʚ ʢʘʞʜʦʡ ʨʘʟʤʝʨʥʦ-ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 

(ʄʘʣʘʚʝʥʜʘ, 2009; ɻʦʥʯʘʨʦʚʘ, ʐʦʰʠʥʘ, 2013). 

ʋ ʢʘʞʜʦʛʦ ʤʝʯʝʥʦʛʦ ʨʘʩʪʝʥʠʷ ʧʝʨʠʦʜʠʯʝʩʢʠ ʦʧʨʝʜʝʣʷʣʠ ʦʙʱʫʶ ʜʣʠʥʫ, 

ʢʦʣʠʯʝʩʪʚʦ ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ ʚʝʪʚʣʝʥʠʡ, ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʮʝʧʪʘʢʫʣʦʚ  

ʠ ʩʪʝʧʝʥʴ ʠʭ ʬʝʨʪʠʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪʧʘʚʰʠʭ ʨʝʮʝʧʪʘʢʫʣʦʚ  

ʠ ʚʝʪʚʝʡ, ʧʨʝʢʨʘʪʠʚʰʠʭ ʨʦʩʪ. ʀʟʤʝʨʝʥʠʷ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ ʬʫʢʫʩʘ 

ʧʨʦʚʦʜʠʣʠ ʚʦ ʚʨʝʤʷ ʩʠʟʠʛʠʡʥʳʭ ʦʪʣʠʚʦʚ 1 ʠ 16 ʘʧʨʝʣʷ, 13 ʤʘʷ, 8 ʠʶʥʷ,  

12 ʠ 28 ʠʶʣʷ, 8 ʠ 23 ʘʚʛʫʩʪʘ, 18 ʩʝʥʪʷʙʨʷ, 7 ʦʢʪʷʙʨʷ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʤʝʪʘʣʣʠʯʝʩʢʫʶ ʣʠʥʝʡʢʫ, ʢʦʪʦʨʫʶ ʧʨʠʢʣʘʜʳʚʘʣʠ ʢ ʠʟʤʝʨʷʝʤʦʡ ʯʘʩʪʠ 

ʨʘʩʪʝʥʠʷ. ʉ ʥʦʷʙʨʷ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠ 1 ʨʘʟ ʚ ʤʝʩʷʮ, ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ, 

ʢʦʛʜʘ ʨʘʩʪʝʥʠʷ ʥʝʥʘʜʦʣʛʦ ʦʩʫʰʘʣʠʩʴ ʚʦ ʚʨʝʤʷ ʦʪʣʠʚʘ. ɼʘʥʥʳʝ ʠʟʤʝʨʝʥʠʡ 

ʨʘʩʪʝʥʠʡ ʟʘʧʠʩʳʚʘʣʠ ʥʘ ʜʠʢʪʦʬʦʥ 

ʠ ʧʦʩʣʝ ʝʛʦ ʧʨʦʩʣʫʰʠʚʘʥʠʷ ʠʭ 

ʟʘʥʦʩʠʣʠ ʚ ʢʦʤʧʴʶʪʝʨʥʫʶ ʙʘʟʫ 

ʜʘʥʥʳʭ. ʆʜʥʦ ʠʟ ʤʝʩʪ ʤʝʯʝʥʠʷ 

ʨʘʩʪʝʥʠʡ ʚ ʙʫʭ. ʉʝʨʦʛʣʘʟʢʘ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 3.2. 

ʇʦʩʢʦʣʴʢʫ ʬʫʢʫʩ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʠʥʭʨʦʥʥʳʤ 

ʨʦʩʪʦʤ ʚʝʪʚʝʡ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ 

ʧʦʨʷʜʢʘ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ 

ʧʨʠʨʦʩʪʘ ʟʘ ʧʝʨʠʦʜ ʤʝʞʜʫ ʜʚʫʤʷ 

ʠʟʤʝʨʝʥʠʷʤʠ ʫ ʢʘʞʜʦʛʦ ʠʟʫʯʘʝʤʦʛʦ 

ʈʠʩ. 3.2. ʄʝʯʝʥʳʝ ʨʘʩʪʝʥʠʷ ʚ 

ʙʫʭ. ʉʝʨʦʛʣʘʟʢʘ 
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ʦʙʨʘʟʮʘ ʠʟʤʝʨʷʣʠ ʧʦ 5-8 ʚʝʪʚʝʡ ʢʘʞʜʦʛʦ ʧʦʨʷʜʢʘ  

ʠ ʟʘʪʝʤ ʦʧʨʝʜʝʣʷʣʠ ʩʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠʭ ʜʣʠʥʳ. ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ 

ʠʟʤʝʨʝʥʠʡ ʫ ʤʝʯʝʥʳʭ ʨʘʩʪʝʥʠʡ 

ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ D1-D5, 

ʦʧʨʝʜʝʣʷʣʠ ʜʣʠʥʫ ʚʝʪʚʝʡ 

ʢʘʞʜʦʛʦ ʧʦʨʷʜʢʘ (L1éLn)  

ʠ ʦʙʱʫʶ ʜʣʠʥʫ ʢʘʞʜʦʛʦ 

ʨʘʩʪʝʥʠʷ (Lʦʙ)ɦ (ʨʠʩ. 3.3). 

ɿʥʘʯʝʥʠʷ ʧʦʩʣʝʜʥʝʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʷʯʥʦʛʦ  

ʠ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ 

(AGRʩʫʪ ʠ AGRʤʝʩ) ʨʘʩʪʝʥʠʡ  

ʚ ʢʘʞʜʦʡ ʨʘʟʤʝʨʥʦʡ ʛʨʫʧʧʝ. ʈʘʟʤʝʨʥʦʩʪʴ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʯʠʩʣʷʣʠ ʩ 

ʧʦʤʦʱʴʶ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʳ: 

AGR = (Lʦʙ)ɦ2 ï (Lʦʙ)ɦ1 / (t2 ï t1), (3.1) 

ʛʜʝ (Lʦʙ)ɦ1 ï ʥʘʯʘʣʴʥʘʷ ʦʙʱʘʷ ʜʣʠʥʘ ʨʘʩʪʝʥʠʷ; (Lʦʙ)ɦ2 ï ʢʦʥʝʯʥʘʷ ʦʙʱʘʷ ʜʣʠʥʘ 

ʨʘʩʪʝʥʠʷ; (t2ït1) ï ʢʦʣʠʯʝʩʪʚʦ ʩʫʪʦʢ, ʧʨʦʰʝʜʰʠʭ ʤʝʞʜʫ ʜʚʫʤʷ ʠʟʤʝʨʝʥʠʷʤʠ, 

ʚʳʨʘʞʝʥʥʳʡ ʚ ʩʫʪʢʘʭ ʜʣʷ AGRʩʫʪ ʠ ʚ ʤʝʩʷʮʘʭ ʜʣʷ AGRʤʝʩ. 

ʋʢʘʟʘʥʥʫʶ ʚʳʰʝ ʬʦʨʤʫʣʫ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʘʢʞʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ (AGRʤʝʩ, ʤʤ/ʤʝʩ) ʨʘʩʪʝʥʠʡ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ. ɼʣʷ ʵʪʦʛʦ ʚ ʟʥʘʤʝʥʘʪʝʣʝ ʬʦʨʤʫʣʳ ʫʯʠʪʳʚʘʣʠ 

ʢʦʣʠʯʝʩʪʚʦ ʩʫʪʦʢ, ʧʨʦʰʝʜʰʠʭ ʤʝʞʜʫ ʥʘʙʣʶʜʝʥʠʷʤʠ, ʚ ʯʠʩʣʠʪʝʣʝ ï 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʣʷ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʟʥʘʯʝʥʠʷ ʦʙʱʝʡ ʜʣʠʥʳ ʤʝʯʝʥʳʭ 

ʦʙʨʘʟʮʦʚ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʜʘʥʥʳʭ 

ʧʦʟʚʦʣʠʣ ʦʧʨʝʜʝʣʠʪʴ ʫ ʤʝʯʝʥʳʭ ʨʘʩʪʝʥʠʡ ʩʨʦʢʠ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʣʠʥʝʡʥʦʛʦ ʨʦʩʪʘ. 

ɼʣʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʩʚʦʡʩʪʚʝʥʥʳʭ ʤʝʯʝʥʳʤ ʦʙʨʘʟʮʘʤ F. distichus, ʫʯʠʪʳʚʘʣʠ ʠʟʤʝʥʝʥʠʷ ʜʣʠʥʳ 

ʚʝʪʚʝʡ ʢʘʞʜʦʛʦ ʧʦʨʷʜʢʘ. ʋ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʬʫʢʫʩʘ ʦʧʨʝʜʝʣʷʣʠ ʠʭ 

ʈʠʩ. 3.3. ʉʭʝʤʘ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ 

Fucus distichus 
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ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ (AGRʚʝʪ, ʤʤ/ʩʫʪ). ɼʣʷ ʵʪʦʛʦ ʚʳʯʠʩʣʷʣʠ ʠʟʤʝʥʝʥʠʝ 

ʜʣʠʥʳ ʚʝʪʚʝʡ ʨʘʟʥʳʭ ʧʦʨʷʜʢʦʚ ʟʘ ʧʝʨʠʦʜ, ʧʨʦʰʝʜʰʠʡ ʤʝʞʜʫ ʜʚʫʤʷ 

ʠʟʤʝʨʝʥʠʷʤʠ ʧʦ ʬʦʨʤʫʣʝ:  

AGRʚʝʪ = (Ln)2 ï (Ln)1/ (t2 ï t1), (3.2) 

ʛʜʝ (Ln)1 ï ʥʘʯʘʣʴʥʘʷ ʜʣʠʥʘ ʚʝʪʚʠ n-ʛʦ ʧʦʨʷʜʢʘ; (Ln)2 ï ʢʦʥʝʯʥʘʷ ʜʣʠʥʘ ʚʝʪʚʠ 

n-ʛʦ ʧʦʨʷʜʢʘ; (t2 ï t1) ï ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʢʦʥʝʯʥʳʤ  

ʠ ʥʘʯʘʣʴʥʳʤ ʠʟʤʝʨʝʥʠʝʤ, ʚʳʨʘʞʝʥʥʳʡ ʚ ʩʫʪʢʘʭ. 

ɼʣʷ ʫʯʝʪʘ AGRʚʝʪ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 1290 ʠʟʤʝʨʝʥʠʡ ʨʘʩʪʝʥʠʡ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʤ ʢ ʨʘʟʤʝʨʥʳʤ ʛʨʫʧʧʘʤ D1 ʠ D2, 2570 ʠʟʤʝʨʝʥʠʡ ʜʣʷ ʛʨʫʧʧ  

D3 ʠ D4, ʠ 2565 ï ʜʣʷ D5. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʟʤʝʨʝʥʠʡ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ 

AGRʚʝʪ ʧʨʝʚʳʩʠʣʦ 6000. 

ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʫ ʚʝʪʚʝʡ ʨʘʟʥʳʭ ʧʦʨʷʜʢʦʚ  

ʠ ʚ ʮʝʣʦʤ ʫ ʨʘʩʪʝʥʠʷ ʟʥʘʯʝʥʠʷ AGRʚʝʪ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʯʝʪʳʨʝ ʛʨʫʧʧʳ  

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʨʦʩʪʘ: 1) ʟʘʪʫʭʘʶʱʠʡ ʨʦʩʪ  

(AGRʚʝʪ ʦʪ 0.001 ʜʦ 0.02 ʤʤ/ʩʫʪ), 2) ʩʣʘʙʳʡ ʨʦʩʪ (AGRʚʝʪ ʦʪ 0.02 ʜʦ  

0.5 ʤʤ/ʩʫʪ),3) ʘʢʪʠʚʥʳʡ ʨʦʩʪ (AGRʚʝʪ ʦʪ 0.5 ʜʦ 0.8 ʤʤ/ʩʫʪ) ʠ 4) ʠʥʪʝʥʩʠʚʥʳʡ 

ʨʦʩʪ (AGRʚʝʪ ʙʦʣʝʝ 0.8 ʤʤ/ʩʫʪ). ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥʥʳʭ 

ʜʘʥʥʳʭ ʧʦ ʩʨʝʜʥʝʤʝʩʷʯʥʦʤʫ ʠ ʩʨʝʜʥʝʩʫʪʦʯʥʦʤʫ ʧʨʠʨʦʩʪʫ ʚʝʪʚʝʡ  

ʠ ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʦʚ ʚʳʧʦʣʥʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʦʡ ʧʨʦʛʨʘʤʤʳ 

Microsoft Office Excel 2013. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʚʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ 

ʨʘʟʚʠʪʠʝ ʬʫʢʫʩʘ ʠʟ-ʟʘ ʝʝ ʧʦʩʪʦʷʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʦʧʨʝʜʝʣʠʪʴ ʜʦʩʪʘʪʦʯʥʦ 

ʩʣʦʞʥʦ, ʥʘʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʟʚʦʣʠʚʰʠʝ 

ʚʳʷʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʬʫʢʫʩʘ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 

4
ʦ
ʉ ʠ ʩʚʝʪʦʚʦʤ ʨʝʞʠʤʝ, ʠʤʠʪʠʨʫʶʱʝʤ ʦʩʝʥʥʝʝ, ʟʠʤʥʝʝ ʠ ʨʘʥʥʝʚʝʩʝʥʥʝʝ 

ʚʨʝʤʷ. 

ɼʣʷ ʵʪʦʛʦ ʚ ʥʠʞʥʝʤ ʛʦʨʠʟʦʥʪʝ ʣʠʪʦʨʘʣʠ ʙʫʭ. ʉʝʨʦʛʣʘʟʢʘ 06.11.2018 ʛ. 

ʙʳʣʠ ʚʟʷʪʳ ʜʚʘ ʧʨʠʢʨʝʧʣʝʥʥʳʭ ʢ ʢʘʤʥʷʤ ʢʫʩʪʠʢʘ F. distichus. ʆʜʠʥ ʠʟ ʥʠʭ 

ʠʤʝʣ 8 ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ ʚʝʪʚʣʝʥʠʡ, ʜʨʫʛʦʡ ï 7. ʆʙʘ ʢʫʩʪʠʢʘ ʚʤʝʩʪʝ  

ʩ ʩʫʙʩʪʨʘʪʦʤ ʙʳʣʠ ʧʦʤʝʱʝʥʳ ʚ ʧʣʘʩʪʤʘʩʩʦʚʳʡ ʢʦʥʪʝʡʥʝʨ ʩ ʚʟʷʪʦʡ ʟʜʝʩʴ ʞʝ 



52 

ʤʦʨʩʢʦʡ ʚʦʜʦʡ ʠ ʜʦʩʪʘʚʣʝʥʳ ʚ ʣʘʙʦʨʘʪʦʨʠʶ. ʊʘʤ ʧʦʩʣʝ ʠʟʤʝʨʝʥʠʷ  

ʠ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʠʭ ʧʦʤʝʩʪʠʣʠ ʚ ʜʚʝʥʘʜʮʘʪʠʣʠʪʨʦʚʳʡ ʘʢʚʘʨʠʫʤ  

ʩ ʤʦʨʩʢʦʡ ʚʦʜʦʡ, ʘ ʩʘʤ ʘʢʚʘʨʠʫʤ ʧʦʩʪʘʚʠʣʠ ʚ ʠʥʢʫʙʘʮʠʦʥʥʫʶ ʢʘʤʝʨʫ. 

ɺʣʠʷʥʠʝ ʧʝʨʝʤʝʥʥʦʡ ʩʦʣʝʥʦʩʪʠ ʥʘ ʨʘʟʚʠʪʠʝ ʟʠʛʦʪ F. distichus  

ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʩʣʝʜʠʪʴ ʥʝ ʧʨʝʜʩʪʘʚʣʷʣʦʩʴ ʚʦʟʤʦʞʥʳʤ, ʧʦʵʪʦʤʫ 

ʠʟʫʯʝʥʠʝ ʨʘʟʚʠʪʠʷ ʟʠʛʦʪ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʄʘʪʦʯʥʳʝ ʨʘʩʪʝʥʠʷ ʬʫʢʫʩʘ ʩʦʙʠʨʘʣʠ ʚ ʩʨʝʜʥʝʤ ʠ ʥʠʞʥʝʤ ʛʦʨʠʟʦʥʪʘʭ 

ʣʠʪʦʨʘʣʴʥʦʡ ʟʦʥʝ ʙʫʭ. ʉʝʨʦʛʣʘʟʢʘ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʜʠʭʦʪʦʤʠʯʝʩʢʠ 

ʨʘʟʚʝʪʚʣʝʥʥʳʝ ʢʫʩʪʠʢʠ, ʦʙʱʠʝ ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ ʢʦʪʦʨʳʭ ʚʘʨʴʠʨʦʚʘʣʠ ʦʪ  

18 ʜʦ 24 ʩʤ. ʕʪʦ ʙʳʣʠ ʨʘʩʪʝʥʠʷ ʚʪʦʨʦʛʦ ʛʦʜʘ ʞʠʟʥʠ. ɸʧʠʢʘʣʴʥʳʝ ʚʝʪʚʠ ʫ ʚʩʝʭ 

ʦʙʨʘʟʮʦʚ, ʚʟ̫ʪʳʭ ʜʣʷ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʩʦʟʨʝʚʘʥʠʷ ʠ ʚʳʭʦʜʘ ʟʠʛʦʪ, ʙʳʣʠ 

ʬʝʨʪʠʣʴʥʳʤʠ ʠ ʠʤʝʣʠ ʨʝʮʝʧʪʘʢʫʣʳ ʩ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʤʠ ʦʨʛʘʥʘʤʠ ʧʦʣʦʚʦʛʦ 

ʨʘʟʤʥʦʞʝʥʠ ̫ʬʝʨʪʠʣʴʥʦʩʪʴʶ ʌ4-ʌ5. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʟʠʛʦʪ ʬʫʢʫʩʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ 

ʷʧʦʥʩʢʠʤʠ ʘʣʴʛʦʣʦʛʘʤʠ (Wakana, Abʝ, 1992; Motomura, 1994) ʩ ʥʝʢʦʪʦʨʳʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ. ɼʣʷ ʵʪʦʛʦ ʦʪʜʝʣʝʥʥʳʝ ʦʪ ʩʣʦʝʚʠʱʘ ʨʝʮʝʧʪʘʢʫʣʳ ʧʨʦʤʳʚʘʣʠ,  

ʚ ʘʚʪʦʢʣʘʚʠʨʦʚʘʥʥʦʡ ʤʦʨʩʢʦʡ ʚʦʜʝ ʠ ʧʝʨʝʥʦʩʠʣʠ ʚ ʩʪʝʢʣʷʥʥʳʝ ʯʘʰʢʠ ʇʝʪʨʠ 

ʨʘʟʤʝʨʦʤ 9,5³1,5 ʩʤ. ʀʭ ʧʦʤʝʱʘʣʠ ʥʘ 15-20 ʯʘʩʦʚ ʚ ʠʥʢʫʙʘʮʠʦʥʥʫʶ ʢʘʤʝʨʫ, 

ʚ ʢʦʪʦʨʦʡ ʧʦʜʜʝʨʞʠʚʘʣʠʩʴ ʥʝʧʨʝʨʳʚʥʦʝ ʣʶʤʠʥʝʩʮʝʥʪʥʦʝ ʦʩʚʝʱʝʥʠʝ  

30 ʤʢʤʦʣʴĿʬʦʪʦʥĿʤ
-2
Ŀʩ

-1
ʠ ʪʝʤʧʝʨʘʪʫʨʘ 10ÁC. ʇʦʩʣʝ ʵʪʦʛʦ ʨʝʮʝʧʪʘʢʫʣʳ 

ʩʦʜʝʨʞʘʣʠ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ ʚ ʪʝʤʥʦʪʝ ʧʨʠ ʪʦʡ ʞʝ ʪʝʤʧʝʨʘʪʫʨʝ. ɼʘʣʝʝ ʚ ʯʘʰʢʠ 

ʇʝʪʨʠ ʩ ʦʙʩʫʰʝʥʥʳʤʠ ʨʝʮʝʧʪʘʢʫʣʘʤʠ ʥʘʣʠʚʘʣʠ ʧʠʪʘʪʝʣʴʥʫʶ IMR ʩʨʝʜʫ ʜʣʷ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. ʆʥʘ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʩʦʛʣʘʩʥʦ ʧʨʦʧʠʩʠ, ʧʨʠʚʝʜʝʥʥʦʡ  

ʚ ʨʘʙʦʪʝ ʊ.ɸ. ʂʣʦʯʢʦʚʦʡ ʩ ʩʦʘʚʪʦʨʘʤʠ (Klochkova et al., 2006). 

ɼʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢʫʣʴʪʫʨʘʣʴʥʦʡ IMR-ʩʨʝʜʳ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ ʚʦʜʫ. ɺ 1 ʣ ʚʦʜʳ ʜʦʙʘʚʣʷʣʠ ʩʦʣʠ: 50 ʤʛ NaNO3,  

6,8 ʤʛ KH2PO4, ʘ ʪʘʢʞʝ 1 ʤʣ ʨʘʩʪʚʦʨʘ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ (1 ʛ FeCl3, 0,62 ʛ 

MnSO4, 0,25 ʛ ZnSO4, 0,13 ʛ Na2MoO4Ŀ2H2, O,4 ʤʛ CoCl2Ŀ6H2O,  

4 ʤʛ CuSO4Ŀ5H2O,6 ʛ EDTA ʠ 1 ʣ ddH2O) ʠ 0,1 ʤʣ ʨʘʩʪʚʦʨʘ ʚʠʪʘʤʠʥʦʚ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʟʠʛʦʪ (10 ʤʛ ʪʠʘʤʠʥʘ, 0,1 ʤʛ 
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ʮʠʘʥʦʢʘʙʘʣʘʤʠʥʘ, 0,1 ʤʛ ʙʠʦʪʠʥʘ ʠ 100 ʤʣ ddH2O). ɼʣʷ ʧʦʜʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ 

ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʠ ʙʘʢʪʝʨʠʡ ʚ ʢʫʣʴʪʫʨʘʭ ʬʫʢʫʩʘ ʢ IMR-ʩʨʝʜʝ 

ʜʦʙʘʚʣʷʣʠ ʨʘʩʪʚʦʨʳ GeO2 (1 ʤʛ/ʣ) ʠ ʘʤʧʠʮʠʣʣʠʥʘ (2 ʤʛ/ʣ), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʦʷʚʠʚʰʠʝʩʷ ʧʦʩʣʝ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʨʝʮʝʧʪʘʢʫʣʦʚ ʟʠʛʦʪʳ ʬʫʢʫʩʘ 

ʧʝʨʝʥʦʩʠʣʠ ʚ ʯʝʪʳʨʝ ʧʣʘʩʪʠʢʦʚʳʝ ʯʘʰʢʠ ʇʝʪʨʠ ʨʘʟʤʝʨʦʤ 5,5³1,3 ʩʤ. 

ʉʦʜʝʨʞʘʱʘʷʩʷ ʚ ʥʠʭ IMR-ʩʨʝʜʘ ʠʤʝʣʘ ʨʘʟʥʫʶ ʩʦʣʝʥʦʩʪʴ ï 32 ă, 20 ă, 10 ă. 

ʏʝʪʚʝʨʪʘʷ ʯʘʰʢʘ ʙʳʣʘ ʩ ʥʫʣʝʚʦʡ ʩʦʣʝʥʦʩʪʴʶ. ɿʘʜʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʣʝʥʦʩʪʠ 

ʧʦʣʫʯʘʣʠ ʧʫʪʝʤ ʨʘʟʙʘʚʣʝʥʠʷ ʤʦʨʩʢʦʡ ʚʦʜʳ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ, ʢʦʥʝʯʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʩʦʣʠ ʚ ʩʨʝʜʘʭ ʠʟʤʝʨʷʣʠ ʩ ʧʦʤʦʱʴʶ ʨʫʯʥʦʛʦ ʦʧʪʠʯʝʩʢʦʛʦ 

ʨʝʬʨʘʢʪʦʤʝʪʨʘ Master-S/Mill  M (Atago, Japan). ɼʥʦ ʯʘʰʝʢ ʇʝʪʨʠ ʙʳʣʦ 

ʨʘʩʯʝʨʯʝʥʦ ʥʘ ʢʚʘʜʨʘʪʳ 5³5 ʤʤ. ɼʣʷ ʦʮʝʥʢʠ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʟʠʛʦʪ, 

ʯʝʨʝʟ 3 ʜʥʷ ʧʨʦʚʦʜʠʣʠ ʠʟʤʝʨʝʥʠʝ ʥʝ ʤʝʥʝʝ 30 ʵʤʙʨʠʦʥʦʚ ʬʫʢʫʩʘ ʠ ʤʝʥʷʣʠ 

ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʩʦʯʝʪʘʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʘʟʚʠʪʠʝ ʧʨʦʨʦʩʪʢʦʚ ʬʫʢʫʩʘ 

ʦʪ ʩʪʘʜʠʠ ʜʚʫʭʢʣʝʪʦʯʥʳʭ ʵʤʙʨʠʦʥʦʚ ʜʦ ʶʚʝʥʠʣʴʥʳʭ ʨʘʩʪʝʥʠʡ ʨʘʟʤʝʨʦʤ  

2 ʤʤ, ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʨʘʟʥʦʛʦ ʩʚʝʪʦʚʦʛʦ ʜʦʚʦʣʴʩʪʚʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʦʪʜʝʣʴʥʳʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ. ʀʩʭʦʜʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʚʳʩʝʚʘ 

ʟʠʛʦʪ ʠ ʧʦʣʫʯʝʥʠʷ ʵʤʙʨʠʦʥʦʚ ʧʦʩʣʫʞʠʣʠ ʬʝʨʪʠʣʴʥʳʝ ʚʦʜʦʨʦʩʣʠ ʚʪʦʨʦʛʦ 

ʛʦʜʘ ʞʠʟʥʠ, ʩʦʙʨʘʥʥʳʝ 25 ʜʝʢʘʙʨʷ 2017 ʛ. ʠ 6 ʥʦʷʙʨʷ 2018 ʛ. ʚ ʣʠʪʦʨʘʣʴʥʦʡ 

ʟʦʥʝ ʙʫʭ. ʉʝʨʦʛʣʘʟʢʘ.  

ʆʧʣʦʜʦʪʚʦʨʝʥʥʳʝ ʷʡʮʝʢʣʝʪʢʠ ʩʦʜʝʨʞʘʣʠ ʚ ʯʘʰʢʘʭ ʇʝʪʨʠ. ʀʭ ʨʘʟʤʝʨʳ 

ʩʦʩʪʘʚʣʷʣʠ 68,5-86,5 ʤʢʤ. ʆʪʩʯʝʪ ʚʨʝʤʝʥʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʧʨʦʨʦʩʪʢʦʚ ʚʝʣʠ 

ʩ ʤʦʤʝʥʪʘ ʨʘʟʤʝʱʝʥʠʷ ʟʠʛʦʪ ʚ ʯʘʰʢʘʭ ʇʝʪʨʠ. ʇʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʠʤʝʣʘ 

ʩʦʣʝʥʦʩʪʴ 28 ă. ɽʝ ʟʘʤʝʥʷʣʠ ʯʝʨʝʟ ʢʘʞʜʳʝ 3-5 ʜʥʝʡ. ʂʫʣʴʪʫʨʳ ʬʫʢʫʩʘ 

ʩʦʜʝʨʞʘʣʠ ʚ ʪʨʝʭ ʨʘʟʥʳʭ ʠʥʢʫʙʘʪʦʨʘʭ ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʟʥʘʯʝʥʠʷʭ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʬʦʪʦʧʝʨʠʦʜʘ: 2ÁC ʠ ʢʦʨʦʪʢʠʡ ʜʝʥʴ (8 ʯ); 8ÁC ʠ ʢʦʨʦʪʢʠʡ ʜʝʥʴ 

(8 ʯ); 10ÁC ʠ ʬʦʪʦʧʝʨʠʦʜ 12 ʯ ʩʚʝʪʘ: 12 ʯ ʪʝʤʥʦʪʳ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʦʩʚʝʱʝʥʠʷ 

ʚʦ ʚʩʝʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʙʳʣʘ ʦʜʠʥʘʢʦʚʦʡ ʠ ʩʦʩʪʘʚʣʷʣʘ  

30 ʤʢʤʦʣʴĿʬʦʪʦʥĿʤ
ī2
Ŀʩ
ī1
. ʂʘʞʜʫʶ ʩʝʨʠʶ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʦʚʦʜʠʣʠ ʚ ʪʨʝʭ 

ʥʝʟʘʚʠʩʠʤʳʭ ʧʦʚʪʦʨʘʭ. ɼʣʷ ʩʝʨʠʡ ˉ 1-3 ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 
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ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣʘ 72 ʜʥʷ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʝʨʠʶ ˉ 1. 

ɿʘ ʦʙʱʫʶ ʜʣʠʥʫ ʧʨʦʨʦʩʪʢʘ ʧʨʠʥʠʤʘʣʠ ʩʫʤʤʫ ʟʥʘʯʝʥʠʡ ʜʣʠʥʳ ʝʛʦ 

ʨʠʟʦʠʜʘʣʴʥʦʡ ʠ ʪʘʣʣʦʤʠʯʝʩʢʦʡ ʯʘʩʪʝʡ, ʜʣʠʥʫ ʛʠʘʣʠʥʦʚʳʭ ʚʦʣʦʩʢʦʚ ʥʝ 

ʫʯʠʪʳʚʘʣʠ. ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ ʢʘʞʜʳʝ 3-5 ʩʫʪʦʢ. ʆʙʲʝʤ ʚʳʙʦʨʢʠ ʚ 

ʢʘʞʜʦʡ ʢʫʣʴʪʠʚʠʨʫʝʤʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʣʷʣ ʥʝ ʤʝʥʝʝ 30 ʧʨʦʨʦʩʪʢʦʚ. 

ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʜʣʠʥʳ ʫʩʨʝʜʥʷʣʠ ʠ ʚʳʩʯʠʪʳʚʘʣʠ ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ. ɸʙʩʦʣʶʪʥʫʶ ʩʨʝʜʥʝʩʫʪʦʯʥʫʶ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ (AGR, ʤʢʤ/ʩʫʪ) 

ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚʳʰʝ ʬʦʨʤʫʣʝ. ʆʜʥʦʚʨʝʤʝʥʥʦ  

ʩ ʠʟʤʝʨʝʥʠʷʤʠ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ ʧʨʦʨʦʩʪʢʦʚ ʬʫʢʫʩʘ ʦʪʤʝʯʘʣʠ ʩʪʘʜʠʶ ʠʭ 

ʤʦʨʬʦʛʝʥʝʟʘ. ʊʘʢʠʭ ʩʪʘʜʠʡ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 4: ʵʤʙʨʠʦʥʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ  

2-5 ʢʣʝʪʦʢ (0); ʦʜʥʦ-ʜʚʫʭʩʣʦʡʥʳʝ ʵʤʙʨʠʦʥʳ ʩ ʨʘʟʚʠʪʳʤ ʨʠʟʦʠʜʦʤ, ʜʣʠʥʘ 

ʢʦʪʦʨʦʛʦ ʧʨʝʚʳʰʘʝʪ ʪʘʢʦʚʫʶ ʪʘʣʣʦʤʠʯʝʩʢʦʡ ʯʘʩʪʠ (I); ʧʨʦʨʦʩʪʢʠ  

ʩ ʤʥʦʛʦʩʣʦʡʥʦʡ ʪʘʣʣʦʤʠʯʝʩʢʦʡ ʯʘʩʪʴʶ (II); ʧʨʦʨʦʩʪʢʠ, ʠʤʝʶʱʠʝ ʛʠʘʣʠʥʦʚʳʝ 

ʚʦʣʦʩʢʠ (III ). 

ɺ ʟʠʤʥʠʡ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʧʦʥʠʞʘʝʪʩʷ ʜʦ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʠ ʙʝʨʝʛ ʧʦʢʨʳʚʘʝʪʩʷ ʣʴʜʦʤ, ʚʝʩʪʠ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʨʘʟʚʠʪʠʝʤ ʬʫʢʫʩʘ ʥʝʚʦʟʤʦʞʥʦ. ʇʦʵʪʦʤʫ ʜʣʷ ʠʟʫʯʝʥʠʷ ʙʠʦʣʦʛʠʠ ʝʛʦ ʨʘʟʚʠʪʠʷ 

ʚ ʫʩʣʦʚʠʷʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʣʘʙʦʨʘʪʦʨʥʳʝ 

ʵʢʩʧʝʨʠʤʝʥʪʳ. 

ʉʣʦʝʚʠʱʘ F. distichus, ʟʘ ʨʘʟʚʠʪʠʝʤ ʢʦʪʦʨʳʭ ʚʝʣʦʩʴ ʥʘʙʣʶʜʝʥʠʝ, ʙʳʣʠ 

ʩʦʙʨʘʥʳ 14 ʜʝʢʘʙʨʷ 2017 ʛ. ʥʘ ʣʠʪʦʨʘʣʠ ʙʫʭ. ɿʘʚʦʡʢʦ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʣʠ 

ʩʦʙʦʡ ʢʫʩʪʠʢʠ ʚʳʩʦʪʦʡ 91-118 ʤʤ, ʩ 4-7 ʜʠʭʦʪʦʤʠʯʝʩʢʠʤʠ ʚʝʪʚʣʝʥʠʷʤʠ. 

ɸʧʠʢʘʣʴʥʳʝ ʚʝʪʚʝʡ ʫ ʚʩʝʭ ʦʪʦʙʨʘʥʥʳʭ ʨʘʩʪʝʥʠʡ ʠʤʝʣʠ ʟʨʝʣʦʩʪʴ ʌ0-ʌ1. 

ɺ ʥʘʯʘʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʪʦʙʨʘʥʥʳʝ ʦʙʨʘʟʮʳ ʙʳʣʠ ʠʟʤʝʨʝʥʳ, 

ʩʬʦʪʦʛʨʘʬʠʨʦʚʘʥʳ ʠ ʧʦʤʝʱʝʥʳ ʚ ʜʚʝʥʘʜʮʘʪʠ ʣʠʪʨʦʚʫʶ ʧʣʘʩʪʤʘʩʩʦʚʫʶ 

ʝʤʢʦʩʪʴ, ʩʦʜʝʨʞʘʱʫʶ ʤʦʨʩʢʫʶ ʚʦʜʫ ʩʦʣʝʥʦʩʪʴʶ 31ă. ʆʥʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʙʳʣʘ ʧʦʤʝʱʝʥʘ ʚ ʭʦʣʦʜʠʣʴʥʫʶ ʢʘʤʝʨʫ Froster RVPRO 400 G, ʦʙʲʝʤʦʤ 

6,61 ʤ
3
 ʩ ʢʦʥʪʨʦʣʠʨʫʝʤʳʤʠ ʫʩʣʦʚʠʷʤʠ. ɺʦʜʫ ʚ ʝʤʢʦʩʪʠ ʩ ʬʫʢʫʩʦʤ ʤʝʥʷʣʠ 

ʢʘʞʜʳʝ 7 ʜʥʝʡ, ʧʨʠʥʦʩʷ ʝʝ ʠʟ ʤʝʩʪʘ ʩʙʦʨʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ.  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʤʝʥʝʥʠʷ ʩʦʣʝʥʦʩʪʠ ʚ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʩʨʝʜʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ 

ʪʘʢʦʚʳʤ ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʀʟʤʝʥʝʥʠʷ ʩʚʝʪʦʚʦʛʦ ʨʝʞʠʤʘ ʚ ʭʦʣʦʜʠʣʴʥʦʡ ʢʘʤʝʨʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʣʠʩʴ. ɺ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʦʥʠ ʧʦʚʪʦʨʷʣʠ ʪʘʢʦʚʳʝ ʚ ʧʨʠʨʦʜʥʦʡ 

ʩʨʝʜʝ. ʕʢʩʧʝʨʠʤʝʥʪ ʜʣʠʣʩʷ 132 ʜʥʷ ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʟʥʘʯʝʥʠʷʭ ʪʝʤʧʝʨʘʪʫʨʳ  

ʠ ʬʦʪʦʧʝʨʠʦʜʘ: 26 ʜʥʝʡ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 1,8ÁC ʠ ʢʦʨʦʪʢʦʤ ʜʥʝ  

(8 ʯ ʩʚʝʪʘ: 16 ʯ ʪʝʤʥʦʪʳ); 35 ʜʥʝʡ ʧʨʠ 1,1ÁC ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʜʥʷ 10 ʯ; 

34 ʜʥʷ ʧʨʠ 0,5ÁC ʠ ʬʦʪʦʧʝʨʠʦʜʝ 12:12; 30 ʩʫʪʦʢ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 0,2ÁC  

ʠ ʬʦʪʦʧʝʨʠʦʜ 13: 11 ʠ, ʥʘʢʦʥʝʮ, 20 ʩʫʪʦʢ ʧʨʠ 1,4ÁC ʠ ʬʦʪʦʧʝʨʠʦʜʝ 14:10 ʯʘʩʦʚ. 

ɺ ʭʦʜʝ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʬʫʢʫʩʘ ʦʧʨʝʜʝʣʷʣʠ ʘʙʩʦʣʶʪʥʫʶ  

ʠ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ, ʘʙʩʦʣʶʪʥʳʡ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʧʨʠʨʦʩʪ 

ʤʘʩʩʳ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʬʝʨʪʠʣʴʥʦʩʪʠ ʨʘʩʪʝʥʠʡ. ʂʘʞʜʦʝ 

ʨʘʩʪʝʥʠʝ, ʟʘ ʢʦʪʦʨʳʤ ʚʝʣʠ ʥʘʙʣʶʜʝʥʠʝ, ʠʤʝʣʦ ʤʝʪʢʫ. 

ɼʣʷ ʚʣʠʷʥʠʷ ʥʘ ʬʫʢʫʩ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʬʘʢʪʦʨʘ ʠʟʫʯʘʣʠ ʚʦʟʜʝʡʩʪʚʠʝ 

ʥʠʟʢʠʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ (-23
ʦ
ʉ) ʥʘ ʝʛʦ ɻʤʙʨʠʦʥʳ  

ʠ ʶʚʝʥʠʣʴʥʳʝ ʧʨʦʨʦʩʪʢʠ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʟʠʛʦʪ ʬʫʢʫʩʘ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʤʘʪʦʯʥʳʝ ʨʘʩʪʝʥʠʷ, ʩʦʙʨʘʥʥʳʝ 6 ʥʦʷʙʨʷ 2018 ʛ. ʚ ʙʫʭ. ʉʝʨʦʛʣʘʟʢʘ. ʕʪʦ ʙʳʣʠ 

ʚʪʦʨʦʛʦʜʥʠʝ ʤʥʦʛʦʢʨʘʪʥʦ ʜʠʭʦʪʦʤʠʯʝʩʢʠ ʨʘʟʚʝʪʚʣʝʥʥʳʝ ʢʫʩʪʠʢʠ 16-22 ʩʤ 

ʚʳʩʦʪʳ ʩ 8-11 ʜʠʭʦʪʦʤʠʯʝʩʢʠʤʠ ʚʝʪʚʣʝʥʠʷʤʠ ʠ ʤʥʦʞʝʩʪʚʝʥʥʳʤʠ 

ʨʝʮʝʧʪʘʢʫʣʘʤʠ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʨʘʟʥʦʡ ʩʪʘʜʠʠ ʩʦʟʨʝʚʘʥʠʷ. ʉʘʤʳʝ ʟʨʝʣʳʝ ʠʟ 

ʥʠʭ ʙʳʣʠ ʚʟʷʪʳ ʜʣʷ ʚʳʩʝʚʘ ʟʠʛʦʪ. ɺ ʪʝʯʝʥʠʝ 7 ʜʥʝʡ ʠʭ ʩʦʜʝʨʞʘʣʠ  

ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʩʨʝʜʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ, ʙʣʠʟʢʦʡ ʢ ʥʦʣʶ ʛʨʘʜʫʩʦʚ, 

ʬʦʪʦʧʝʨʠʦʜʝ 12:12 ʯ ʠ ʩʦʣʝʥʦʩʪʠ 28 ă. ʇʦʷʚʠʚʰʠʝʩʷ ʚ ʦʙʝʠʭ ʯʘʰʢʘʭ 

ʧʨʦʨʦʩʪʢʠ ʙʳʣʠ ʠʟʤʝʨʝʥʳ. ʀʭ ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʢ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʜʦʩʪʠʛʣʘ  

144,5 ʤʢʤ, ʧʨʠ ʘʙʩʦʣʶʪʥʦʡ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ (ɸGRʩʫʪ)  

14,45 ʤʢʤ/ʩʫʪ. 

ʇʦʩʣʝ ʵʪʦʛʦ ʦʜʥʫ ʯʘʰʢʫ ʇʝʪʨʠ ʩ ʧʨʦʨʦʩʪʢʘʤʠ ʧʝʨʝʤʝʩʪʠʣʠ  

ʚ ʤʦʨʦʟʠʣʴʥʫʶ ʢʘʤʝʨʫ ʩ ʧʦʩʪʦʷʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʤʠʥʫʩ 23ÁC ʠ ʩʦʜʝʨʞʘʣʠ 

ʪʘʤ ʚ ʧʦʣʥʦʡ ʪʝʤʥʦʪʝ ʚ ʪʝʯʝʥʠʝ 382 ʩʫʪʦʢ. ʇʦ ʠʩʪʝʯʝʥʠʠ ʫʢʘʟʘʥʥʦʛʦ ʩʨʦʢʘ ʝʝ 

ʩʦʜʝʨʞʠʤʦʝ ʙʳʣʦ ʧʦʜʚʝʨʛʥʫʪʦ ʩʪʫʧʝʥʯʘʪʦʤʫ ʨʘʟʤʦʨʘʞʠʚʘʥʠʶ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ 10-21ÁC. ʉʨʘʟʫ ʧʦʩʣʝ ʵʪʦʛʦ ʯʘʰʢʫ ʇʝʪʨʠ ʧʦʤʝʩʪʠʣʠ  
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ʚ ʠʥʢʫʙʘʪʦʨ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 8ÁC, ʬʦʪʦʧʝʨʠʦʜʦʤ 8 ʯ ʩʚʝʪʘ ʠ 16 ʯ ʪʝʤʥʦʪʳ  

ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʦʩʚʝʱʝʥʠʷ 30 ʤʢʤʦʣʴĿʬʦʪʦʥĿʤ
ī2
Ŀʩ
ī1
. ʏʝʨʝʟ ʢʘʞʜʳʝ 7 ʜʥʝʡ 

ʚ ʯʘʰʢʝ ʇʝʪʨʠ ʠʟʤʝʨʷʣʠ ʧʦ 30-35 ʧʨʦʨʦʩʪʢʦʚ, ʠʩʧʦʣʴʟʫʷ ʜʣʷ ʵʪʦʛʦ 

ʧʨʠʣʘʛʘʝʤʫʶ ʢ ʤʠʢʨʦʩʢʦʧʫ ʢʦʤʧʴʶʪʝʨʥʫʶ ʧʨʦʛʨʘʤʤʫ Cell Sens Standard. 

ʈʦʩʪ ʵʤʙʨʠʦʥʦʚ ʬʫʢʫʩʘ ʚ ʯʘʢhʘʭ ʇʝʪʨʠ, ʥʝ ʧʦʜʚʝʨʛʘʚʰʠʭʩʷ 

ʟʘʤʦʨʘʞʠʚʘʥʠʶ, ʠʟʫʯʘʣʠ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʫʶʱʠʭ 49 ʜʥʝʡ, ʩʦʜʝʨʞʘ ʠʭ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 10Áʉ ʠ ʬʦʪʦʧʝʨʠʦʜʝ 12:12 ʯ. ʈʘʟʚʠʚʘʶʱʠʝʩʷ ʚ ʥʠʭ ʧʨʦʨʦʩʪʢʠ 

ʪʘʢʞʝ ʠʟʤʝʨʷʣʠ ʯʝʨʝʟ ʢʘʞʜʳʝ 7 ʩʫʪʦʢ. ɿʘ ʦʙʱʫʶ ʠʭ ʜʣʠʥʫ ʪʘʢʞʝ ʧʨʠʥʠʤʘʣʠ 

ʩʫʤʤʫ ʟʥʘʯʝʥʠʡ ʜʣʠʥʳ ʨʠʟʦʠʜʘʣʴʥʦʡ ʠ ʪʘʣʣʦʤʠʯʝʩʢʦʡ ʯʘʩʪʝʡ. ɺʩʝʛʦ ʟʘ 

ʚʨʝʤʷ ʥʘʙʣʶʜʝʥʠʡ ʵʤʙʨʠʦʥʳ, ʧʦʜʚʝʨʛʘʚʰʠʝʩʷ ʠ ʥʝ ʧʦʜʚʝʨʛʘʚʰʠʝʩʷ 

ʟʘʤʦʨʦʟʢʝ, ʠʟʤʝʨʠʣʠ 10 ʨʘʟ. ʆʙʱʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʪʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʩʦʩʪʘʚʠʣʘ 451 ʜʝʥʴ. 

ʀʥʪʝʨʝʩ ʢ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʶ ʤʦʨʩʢʠʭ ʚʦʜʦʨʦʩʣʝʡ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ  

ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʫʙʩʪʨʘʪʘʭ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʚʦʟʨʘʩʪʘʝʪ. ɺ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʠʨʩʳ, ʙʝʪʦʥʥʳʝ ʩʦʦʨʫʞʝʥʠʷ çʧʦʛʣʦʪʠʣʠè 12 ʢʤ ʙʝʨʝʛʦʚʦʡ 

ʣʠʥʠʠ. ɺ 70-ʝ ʛʛ. ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʟʜʝʩʴ ʥʘʩʯʠʪʳʚʘʣʦʩʴ 165 ʚʠʜʦʚ  

ʚʦʜʦʨʦʩʣʝʡ-ʤʘʢʨʦʬʠʪʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʥʘ ʜʦʣʶ ʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ 

ʧʨʠʭʦʜʠʣʦʩʴ 32, ʙʫʨʳʭ ï 47 ʠ ʢʨʘʩʥʳʭ ï 86 ʚʠʜʦʚ (ʂʣʦʯʢʦʚʘ, ɹʝʨʝʟʦʚʩʢʘʷ, 

2001). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫ ʛʦʨʦʜʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʛʫʙʳ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ 

ʟʘʤʝʪʥʦ ʦʙʝʜʥʝʣ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʙʫʨʦʡ ʚʦʜʦʨʦʩʣʠ F. distichus ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ  

ʠ ʦʩʪʘʚʰʠʭʩʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʫʙʩʪʨʘʪʘʭ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʨʘʟʚʠʪʠʶ ʟʠʛʦʪ ʬʫʢʫʩʘ ʥʘ 

ʝʩʪʝʩʪʚʝʥʥʦʤ ʩʫʙʩʪʨʘʪʝ, ʥʘʤʠ ʙʳʣ ʚʳʙʨʘʥ ʢʨʫʧʥʦʦʙʣʦʤʦʯʥʳʡ ʚʘʣʫʥ  

ʚ ʥʠʞʥʝʤ ʛʦʨʠʟʦʥʪʝ ʣʠʪʦʨʘʣʠ ʙʫʭ. ʉʝʨʦʛʣʘʟʢʘ (ʛʣʘʚʘ 6, ʨʠʩ. 6.9). 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʥʘ ʥʘʯʘʣʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʦʩʪʘʚʣʷʣʘ 5,9̄ ʉ, ʚʦʟʜʫʭʘ ï + 9̄ ʉ, 

ʩʦʣʝʥʦʩʪʴ ʜʦʩʪʠʛʘʣʘ 26 ă. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʵʤʙʨʠʦʥʘʣʴʥʳʭ ʨʘʩʪʝʥʠʡ ʬʫʢʫʩʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʤʘʪʦʯʥʳʝ ʨʘʩʪʝʥʠʷ F. distichus ʩʦ ʟʨʝʣʳʤʠ ʧʦʣʦʚʳʤʠ ʧʨʦʜʫʢʪʘʤʠ, ʩʦʙʨʘʥʥʳʝ 

20 ʦʢʪʷʙʨʷ 2017 ʛ. ʚʦ ʚʨʝʤʷ ʩʠʟʠʛʠʡʥʦʛʦ ʦʪʣʠʚʘ ʚ ʣʠʪʦʨʘʣʴʥʦʡ ʟʦʥʝ  

ʙʫʭ. ʉʝʨʦʛʣʘʟʢʘ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʜʚʫʭʣʝʪʥʠʝ ʜʠʭʦʪʦʤʠʯʝʩʢʠ 



57 

ʨʘʟʚʝʪʚʣʝʥʥʳʝ ʢʫʩʪʠʢʠ 21-24 ʩʤ ʚʳʩʦʪʳ ʩ 8-9 ʜʠʭʦʪʦʤʠʯʝʩʢʠʤʠ 

ʨʘʟʚʝʪʚʣʝʥʠʷʤʠ ʠ ʤʥʦʞʝʩʪʚʝʥʥʳʤʠ ʨʝʮʝʧʪʘʢʫʣʘʤʠ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʨʘʟʥʦʡ 

ʩʪʘʜʠʠ ʩʦʟʨʝʚʘʥʠʷ. ʉʘʤʳʝ ʟʨʝʣʳʝ ʠʟ ʥʠʭ, ʬʝʨʪʠʣʴʥʦʩʪʴʶ ʌ4-ʌ5, ʙʳʣʠ 

ʧʦʤʝʱʝʥʳ ʚ ʧʣʘʩʪʤʘʩʩʦʚʳʡ ʢʦʥʪʝʡʥʝʨ ʩ ʤʦʨʩʢʦʡ ʚʦʜʦʡ ʦʙʲʝʤʦʤ 5 ʣʠʪʨʦʚ, 

ʢʦʪʦʨʳʡ ʚ ʪʝʯʝʥʠʝ 40 ʤʠʥʫʪ ʙʳʣ ʜʦʩʪʘʚʣʝʥ ʚ ʣʘʙʦʨʘʪʦʨʠʶ. ʊʘʤ ʦʪʜʝʣʝʥʥʳʝ 

ʦʪ ʩʣʦʝʚʠʱʘ ʨʝʮʝʧʪʘʢʫʣʳ ʧʦʤʝʩʪʠʣʠ ʚ 3-ʭ ʣʠʪʨʦʚʫʶ ʧʣʘʩʪʤʘʩʩʦʚʫʶ ʝʤʢʦʩʪʴ 

ʩ ʤʦʨʩʢʦʡ ʚʦʜʦʡ. ʏʝʨʝʟ ʢʘʞʜʳʝ 15 ʤʠʥ ʧʠʧʝʪʢʦʡ ʙʨʘʣʠ ʥʝʩʢʦʣʴʢʦ ʢʘʧʝʣʴ 

ʚʦʜʳ ʠ ʧʨʦʩʤʘʪʨʠʚʘʣʠ ʥʘ ʧʨʝʜʤʝʪʥʦʤ ʩʪʝʢʣʝ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ.  

ʇʦʩʣʝ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʠʟ ʢʦʥʮʝʧʪʘʢʫʣʦʚ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʷʡʮʝʢʣʝʪʦʢ  

ʠ ʘʥʪʝʨʦʟʦʠʜʦʚ ʨʝʮʝʧʪʘʢʫʣʳ ʠʟ ʧʣʘʩʪʤʘʩʩʦʚʦʡ ʝʤʢʦʩʪʠ ʙʳʣʠ ʫʜʘʣʝʥʳ. ʇʦʩʣʝ 

ʵʪʦʛʦ ʝʤʢʦʩʪʴ ʚ ʪʝʯʝʥʠʝ 25 ʤʠʥ ʙʳʣʘ ʜʦʩʪʘʚʣʝʥʘ ʥʘ ʤʝʩʪʦ ʧʨʦʚʝʜʝʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʙʫʭ. ʉʝʨʦʛʣʘʟʢʘ ʢ ʥʘʯʘʣʫ ʧʨʠʣʠʚʘ. ɻʦʣʳʡ ʚʘʣʫʥ ʧʝʨʝʜ 

ʧʦʣʠʚʢʦʡ ʝʛʦ ʩʫʩʧʝʥʟʠʝʡ ʟʠʛʦʪ ʙʳʣ ʫʚʣʘʞʥʝʥ ʤʦʨʩʢʦʡ ʚʦʜʦʡ. ɺʳʩʘʞʠʚʘʥʠʝ 

ʟʠʛʦʪ ʦʩʫʱʝʩʪʚʣʷʣʠ ʜʚʘʞʜʳ ʩ ʠʥʪʝʨʚʘʣʦʤ 15 ʤʠʥ, ʤʘʣʝʥʴʢʦʡ ʣʝʡʢʦʡ. ʏʝʨʝʟ  

1 ʯ 25 ʤʠʥ ʧʦʩʣʝ ʥʘʯʘʣʘ ʧʦʣʠʚʢʠ ʩʫʩʧʝʥʟʠʝʡ ʟʠʛʦʪ ʚʘʣʫʥ ʙʳʣ ʧʦʣʥʦʩʪʴʶ ʧʦʛʨʫʞʝʥ 

ʚ ʚʦʜʫ. 

ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʨʘʟʚʠʪʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʤʠʢʨʦʧʦʧʫʣʷʮʠʠ ʬʫʢʫʩʘ 

ʧʨʦʚʦʜʠʣʠ ʢʨʫʛʣʦʛʦʜʠʯʥʦ, ʩ 21 ʦʢʪʷʙʨʷ 2017 ʧʦ 1 ʠʶʣʷ 2019 ʛʛ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʠʟʤʝʨʝʥʠʷʤʠ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ ʫ ʚʠʜʠʤʳʭ 

ʥʝʚʦʦʨʫʞʝʥʥʳʤ ʛʣʘʟʦʤ ʧʨʦʨʦʩʪʢʦʚ ʬʫʢʫʩʘ ʦʪʤʝʯʘʣʠ ʚʨʝʤʷ ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ 

ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ ʚʝʪʚʣʝʥʠʡ. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦ ʚʳʩʘʞʝʥʥʳʭ ʨʘʩʪʝʥʠʡ  

ʚ ʢʘʞʜʳʡ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ʩʣʦʝʚʠʱ ʦʪ D1 ʜʦ D8 ʦʧʨʝʜʝʣʷʣʠ ʠʭ ʦʙʱʫʶ ʜʣʠʥʫ,  

ʫ 3-5 ʨʘʩʪʝʥʠʡ, ʚʟʷʪʳʭ ʚ ʣʘʙʦʨʘʪʦʨʠʶ, ï ʢʦʣʠʯʝʩʪʚʦ ʘʧʠʢʘʣʴʥʳʭ ʚʝʨʰʠʥ, 

ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʮʝʧʪʘʢʫʣʦʚ ʠ ʩʪʝʧʝʥʴ ʠʭ ʬʝʨʪʠʣʴʥʦʩʪʠ. ʆʧʨʝʜʝʣʷʣʠ 

ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪʧʘʚʰʠʭ ʨʝʮʝʧʪʘʢʫʣʦʚ ʠ ʚʝʪʚʝʡ, ʧʨʝʢʨʘʪʠʚʰʠʭ ʨʦʩʪ. 

ɸʙʩʦʣʶʪʥʫʶ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ (AGR, ʤʢʤ/ʩʫʪ) ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʧʨʠʚʝʜʝʥʥʦʡ 

ʚʳʰʝ ʬʦʨʤʫʣʝ. 

ɺʘʣʫʥ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʧʦʩʝʣʝʥʠʝʤ ʬʫʢʫʩʘ ʨʝʛʫʣʷʨʥʦ 

ʬʦʪʦʛʨʘʬʠʨʦʚʘʣʠ. ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʦʪʙʦʨʘ ʧʨʦʙ ʜʣʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʠʟʤʝʨʷʣʠ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʚʦʜʳ (T, ÜC), 

ʨʘʩʪʚʦʨʝʥʥʳʡ ʢʠʩʣʦʨʦʜ (DO, ʤʛ/ʣ), ʚʦʜʦʨʦʜʥʳʡ ʧʦʢʘʟʘʪʝʣʴ (pH) ʠ ʩʦʣʝʥʦʩʪʴ (Sal, ă).  
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ɺ ʢʘʯʝʩʪʚʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʩʫʙʩʪʨʘʪʘ ʜʣʷ ʦʩʘʞʜʝʥʠʷ ʟʠʛʦʪ ʙʳʣ ʚʳʙʨʘʥ 

ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʢʘʥʘʪ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚ ʩʨʝʜʥʝʤ ʛʦʨʠʟʦʥʪʝ ʣʠʪʦʨʘʣʠ  

ʚ ʙʫʭ. ʇʝʪʨʦʧʘʚʣʦʚʩʢʠʡ ʂʦʚ.h ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʥʘ ʥʘʯʘʣʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʩʦʩʪʘʚʣʷʣʘ +4,3ʉ̄, ʚʦʟʜʫʭʘ ï + 8̄ ʉ, ʩʦʣʝʥʦʩʪʴ ï 28 ă. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʧʨʦʚʦʜʠʣʠ ʢʨʫʛʣʦʛʦʜʠʯʥʦ ʩ 15 ʥʦʷʙʨʷ 2017 ʧʦ 27 ʷʥʚʘʨʷ 2020 ʛʛ.  

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʩʫʩʧʝʥʟʠʠ ʟʠʛʦʪ ʙʳʣʠ ʩʦʙʨʘʥʳ ʪʘʤ ʞʝ 13 ʥʦʷʙʨʷ 2016 ʛ. 

ʤʘʪʦʯʥʳʝ ʨʘʩʪʝʥʠʷ ʬʫʢʫʩʘ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʜʚʫʭʣʝʪʥʠʝ 

ʜʠʭʦʪʦʤʠʯʝʩʢʠ ʨʘʟʚʝʪʚʣʝʥʥʳʝ ʢʫʩʪʠʢʠ 19-23 ʩʤ ʚʳʩʦʪʳ ʩ 8-10 

ʜʠʭʦʪʦʤʠʯʝʩʢʠʤʠ ʨʘʟʚʝʪʚʣʝʥʥʳʤʠ ʨʝʮʝʧʪʘʢʫʣʘʤʠ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʨʘʟʥʳʭ 

ʩʪʘʜʠʷʭ ʟʨʝʣʦʩʪʠ. ʉʫʩʧʝʥʟʠʶ ʟʠʛʦʪ ʜʣʷ ʧʦʣʠʚʢʠ ʢʘʥʘʪʘ ʛʦʪʦʚʠʣʠ ʪʘʢʞʝ, ʢʘʢ  

ʠ ʚ ʦʧʠʩʘʥʥʦʤ ʚʳʰʝ ʩʣʫʯʘʝ ʜʣʷ ʧʦʣʠʚʢʠ ʚʘʣʫʥʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʷʚʣʝʥʥʦʡ ʪʝʤʳ ï ʠʟʫʯʝʥʠʷ ʙʠʦʣʦʛʠʠ 

ʨʘʟʚʠʪʠʷ F. distichus ï ʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʥʘʤʠ ʤʝʪʦʜʳ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʵʤʙʨʠʦʥʦʚ  

ʠ ʧʨʦʨʦʩʪʢʦʚ ʬʫʢʫʩʘ ʠ ʝʛʦ ʚʟʨʦʩʣʳʭ ʨʘʩʪʝʥʠʡ. ɼʣʷ ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʷ  

ʠ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʤʠʢʨʦʩʢʦʧʳ  

ʩ ʚʳʩʦʢʠʤʠ ʨʘʟʨʝʰʘʶʱʠʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ ʠ ʤʠʢʨʦʬʦʪʦʥʘʩʘʜʢʘʤʠ, 

ʩʥʘʙʞʝʥʥʳʤʠ ʩʧʝʮʠʘʣʴʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʠʟʤʝʨʝʥʠʷ ʢʣʝʪʦʢ ʠ ʢʣʝʪʦʯʥʳʭ 

ʩʪʨʫʢʪʫʨ ʠ ʧʨʦʚʝʜʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠʟʤʝʨʝʥʠʷ. 

 

ɻʃɸɺɸ 4. ʄʆʈʌʆʃʆɻʀʗ, ɺɽɻɽʊɸʊʀɺʅɸʗ ʀ ɻɽʅɽʈɸʊʀɺʅɸʗ 

ɸʅɸʊʆʄʀʗ ʀ ɹʀʆʃʆɻʀʗ ʈɸɿɺʀʊʀʗ ʌʋʂʋʉɸ 

 

4.1. ʆʩʦʙʝʥʥʦʩʪʠ ʤʦʨʬʦʣʦʛʦ-ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʩʪʝʥʠʡ ʠ 

ʠʭ ʠʟʤʝʥʝʥʠʷ ʚ ʦʥʪʦʛʝʥʝʟʝ  

ʉʣʦʝʚʠʱʝ F. distichus, ʢʘʢ ʠ ʫ ʜʨʫʛʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Fucus, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʘʚʠʣʴʥʦ ʜʠʭʦʪʦʤʠʯʝʩʢʠ ʨʘʟʚʝʪʚʣʝʥʥʳʡ ʢʫʩʪʠʢ.  

ɽʛʦ ʨʦʩʪ ʥʘʯʠʥʘʝʪʩʷ ʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʙʦʣʴʰʦʛʦ ʤʥʦʛʦʩʣʦʡʥʦʛʦ, 

ʫʧʣʦʱʝʥʥʦʛʦ ʧʦʙʝʛʘ ʜʦ 1 ʩʤ ʚʳʩʦʪʳ ʠ 2-3 ʤʤ ʰʠʨʠʥʳ ʚ ʩʘʤʦʡ ʰʠʨʦʢʦʡ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ. ɺʝʨʰʠʥʘ ʪʘʢʦʛʦ ʧʦʙʝʛʘ ʦʢʨʫʛʣʘʷ, ʥʦ ʚʩʢʦʨʝ, ʙʣʘʛʦʜʘʨʷ 
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ʥʝʨʘʚʥʦʤʝʨʥʦʤʫ ʜʝʣʝʥʠʶ ʠ ʚʳʪʷʛʠʚʘʥʠʶ ʘʧʠʢʘʣʴʥʳʭ ʢʣʝʪʦʢ ʩ ʢʘʞʜʦʛʦ ʢʨʘʷ 

ʧʦʙʝʛʘ, ʚ ʝʛʦ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʬʦʨʤʠʨʫʝʪʩʷ ʥʝʙʦʣʴʰʘʷ ʚʳʝʤʢʘ.  

ɼʘʣʝʝ ʚʝʨʭʫʰʝʯʥʳʡ ʨʦʩʪ ʢʨʘʝʚʳʭ ʯʘʩʪʝʡ ʧʨʦʨʦʩʪʢʘ ʦʧʝʨʝʞʘʝʪ ʪʘʢʦʚʦʡ ʚ ʝʛʦ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫ ʨʘʩʪʫʱʝʛʦ ʧʦʙʝʛʘ ʧʦʷʚʣʷʶʪʩʷ ʜʚʝ ʨʘʚʥʳʝ 

ʧʦ ʬʦʨʤʝ ʠ ʨʘʟʤʝʨʘʤ ʜʠʭʦʪʦʤʠʯʝʩʢʠʝ ʚʝʪʚʠ. ʂʘʞʜʘʷ ʠʟ ʥʠʭ ʟʘʪʝʤ ʪʘʢʠʤ ʞʝ 

ʦʙʨʘʟʦʤ ʨʘʟʜʝʣʷʝʪʩʷ ʝʝɦ ʥʘ ʜʚʝ ʚʝʪʚʠ, ʠ ʧʨʦʮʝʩʩ ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ 

ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ ʚʝʪʚʝʡ ʧʦʚʪʦʨʷʝʪʩʷ ʚʥʦʚʴ ʠ ʚʥʦʚʴ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʨʘʩʪʝʥʠʝʤ 

ʚʠʜʦʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʨʘʟʤʝʨʘ. 

ʂʦʣʠʯʝʩʪʚʦ ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ ʚʝʪʚʝʡ ʫ ʢʘʤʯʘʪʩʢʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ  

F. distichus ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 18. ʊʘʢʠʝ ʨʘʩʪʝʥʠʷ ʤʳ ʚʩʪʨʝʯʘʣʠ ʚ ʧʨʦʙʘʭ, 

ʩʦʙʨʘʥʥʳʭ ʚ ʂʘʨʘʛʠʥʩʢʦʤ ʨʘʡʦʥʝ, ʚ ʟʘʣʠʚʝ ɸʥʘʧʢʘ. ɺ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ, ʛʜʝ 

ʨʘʟʚʠʪʠʝ ʬʫʢʫʩʘ ʚ ʪʝʯʝʥʠʝ ʫʞʝ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ 

ʥʝʛʘʪʠʚʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʝʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʝ 

ʜʦʩʪʠʛʘʶʪ ʪʘʢʠʭ ʨʘʟʤʝʨʦʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʨʝʜʠ ʦʙʨʘʟʮʦʚ ʚʪʦʨʦʛʦ ʠ ʪʨʝʪʴʝʛʦ 

ʛʦʜʦʚ ʞʠʟʥʠ ʥʘʤ ʚʩʪʨʝʯʘʣʠʩʴ ʨʘʩʪʝʥʠʷ ʩ 13-15 ʜʠʭʦʪʦʤʠʯʝʩʢʠʤʠ ʚʝʪʚʷʤʠ.  

ʊʝʦʨʝʪʠʯʝʩʢʠ ʫʞʝ ʧʦʩʣʝ ʜʝʩʷʪʠʢʨʘʪʥʦʛʦ ʜʠʭʦʪʦʤʠʯʝʩʢʦʛʦ ʜʝʣʝʥʠʷ 

ʩʣʦʝʚʠʱ F. distichus ʢʦʣʠʯʝʩʪʚʦ ʘʧʠʢʘʣʴʥʳʭ ʚʝʪʚʝʡ ʫ ʥʝʛʦ ʜʦʣʞʥʦ ʙʳʣʦ ʙʳ 

ʧʨʝʚʳʩʠʪʴ 1 ʪʳʩʷʯʫ. ʆʜʥʘʢʦ, ʚ ʨʝʘʣʴʥʦʩʪʠ ʠʭ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ ʚ ʩʚʷʟʠ  

ʩ ʧʨʝʢʨʘʱʝʥʠʝʤ ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ ʚʝʪʚʝʡ ʚ ʭʦʜʝ ʨʘʟʤʥʦʞʝʥʠʷ. ɺ ʪʝʧʣʫʶ 

ʧʦʣʦʚʠʥʫ ʛʦʜʘ ʧʨʦʮʝʩʩ ʬʝʨʪʠʣʠʟʘʮʠʷ ʘʧʠʢʘʣʴʥʳʭ ʚʝʪʚʝʡ ʥʘʯʠʥʘʝʪʩʷ  

ʫ ʨʘʩʪʝʥʠʡ, ʠʤʝʶʱʠʭ ʚʩʝʛʦ ʪʨʠ-ʯʝʪʳʨʝ ʧʦʨʷʜʢʘ ʚʝʪʚʣʝʥʠʷ. ʇʦʩʣʝ 

ʟʘʚʝʨʰʝʥʠʷ ʨʘʟʤʥʦʞʝʥʠʷ, ʨʝʮʝʧʪʘʢʫʣʳ, ʚʳʧʦʣʥʠʚʰʠʝ ʩʚʦʶ ʨʝʧʨʦʜʫʢʪʠʚʥʫʶ 

ʬʫʥʢʮʠʶ, ʦʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʨʘʟʚʠʪʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʘʢʪʠʯʝʩʢʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʪʝʨʤʠʥʘʣʴʥʳʭ ʚʝʪʚʝʡ ʨʝʜʫʮʠʨʫʝʪʩʷ ʠʥʦʛʜʘ ʙʦʣʝʝ ʯʝʤ ʥʘ 50% ʦʪ 

ʪʝʦʨʝʪʠʯʝʩʢʠ ʚʦʟʤʦʞʥʦʛʦ ʠʭ ʢʦʣʠʯʝʩʪʚʘ. 

ʌʦʨʤʘ ʠ ʨʘʟʤʝʨʳ ʬʝʨʪʠʣʴʥʳʭ ʚʝʪʚʝʡ ʫ ʬʫʢʫʩʘ ʤʦʛʫʪ ʙʳʪʴ ʩʘʤʳʤʠ 

ʨʘʟʥʳʤʠ. ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʥʳʤ ʪʝʤʧʦʚ ʨʦʩʪʘ, ʩʢʦʨʦʩʪʠ ʟʘʢʣʘʜʢʠ 

ʨʝʮʝʧʪʘʢʫʣʦʚ ʠ ʧʣʦʱʘʜʠ, ʦʭʚʘʯʝʥʥʦʡ ʧʨʦʮʝʩʩʦʤ ʬʝʨʪʠʣʠʟʘʮʠʠ. ɺ ʨʘʟʥʳʝ 

ʩʝʟʦʥʳ ʛʦʜʘ ʦʥʠ ʠʤʝʶʪ ʨʘʟʥʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ. 
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ɺʝʩʥʦʡ ʚ ʧʝʨʠʦʜ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦʛʦ ʣʠʥʝʡʥʦʛʦ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ 

ʘʧʠʢʘʣʴʥʳʝ ʚʝʪʚʠ ʩ ʟʘʣʦʞʠʚʰʠʤʠʩʷ ʥʘ ʥʠʭ ʢʦʥʮʝʧʪʘʢʫʣʘʤʠ (ʨʝʮʝʧʪʘʢʫʣʳ) 

ʧʨʦʜʦʣʞʘʶʪ ʨʘʩʪʠ ʠ ʚʳʪʷʛʠʚʘʪʴʩʷ ʚ ʜʣʠʥʫ. ʅʦʚʳʭ ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ 

ʚʝʪʚʣʝʥʠʡ ʦʥʠ ʥʝ ʜʘʶʪ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʝʮʝʧʪʘʢʫʣʳ ʩʪʘʥʦʚʷʪʩʷ ʫʟʢʠʤʠ  

ʠ ʜʣʠʥʥʳʤʠ. ɺ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʩʢʦʨʦʩʪʴ ʣʠʥʝʡʥʦʛʦ ʨʦʩʪʘ ʩʥʠʞʘʝʪʩʷ, ʘ ʪʝʤʧʳ 

ʬʝʨʪʠʣʠʟʘʮʠʠ ʚʝʨʰʠʥ ʫʚʝʣʠʯʠʚʘʶʪʩʷ, ʧʦʷʚʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʜʠʭʦʪʦʤʠʯʝʩʢʠʝ, ʥʦ ʠ ʪʨʠ- ʠ ʧʦʣʠʪʦʤʠʯʝʩʢʠʝ ʨʝʮʝʧʪʘʢʫʣʳ. ʌʦʨʤʠʨʫʶʱʠʝʩʷ 

ʥʘ ʥʠʭ ʢʦʥʮʝʧʪʘʢʫʣʳ ʠʤʝʶʪ ʢʨʫʧʥʳʝ ʨʘʟʤʝʨʳ, ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʝ ʚʳʧʫʢʣʳʝ 

ʢʨʳʰʢʠ. 

ɺ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʪʝʤʧʳ ʣʠʥʝʡʥʦʛʦ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʨʝʟʢʦ 

ʩʥʠʞʘʶʪʩʷ. ɿʘʢʣʘʜʢʘ ʢʦʥʮʝʧʪʘʢʫʣʦʚ ʤʦʞʝʪ ʥʘʯʘʪʴʩʷ ʜʘʞʝ ʥʘ ʢʦʨʦʪʢʠʭ 

ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ ʚʝʪʦʯʢʘʭ. ʈʝʩʫʨʩʳ ʨʘʩʪʝʥʠʷ ʚ ʵʪʦ ʚʨʝʤʷ ʥʘʧʨʘʚʣʝʥʳ  

ʥʝ ʩʪʦʣʴʢʦ ʥʘ ʨʦʩʪ ʚʝʪʚʝʡ, ʩʢʦʣʴʢʦ ʥʘ ʥʘʢʦʧʣʝʥʠʝ ʧʣʘʩʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʨʛʘʥʦʚ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʫ  

ʢ ʟʠʤʥʝʤʫ ʧʝʨʠʦʜʫ. ʇʦʵʪʦʤʫ ʚ ʭʦʣʦʜʥʫʶ ʧʦʣʦʚʠʥʫ ʛʦʜʘ ʟʨʝʣʳʝ ʨʝʮʝʧʪʘʢʫʣʳ 

ʤʦʛʫʪ ʠʤʝʪʴ ʛʦʨʘʟʜʦ ʤʝʥʴʰʠʝ ʨʘʟʤʝʨʳ, ʯʝʤ ʣʝʪʦʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠ ʠʭ ʬʦʨʤʘ 

ʩʪʘʥʦʚʠʪʩʷ ʩʦʚʝʨʰʝʥʥʦ ʠʥʦʡ: ʦʥʠ ʤʘʣʝʥʴʢʠʝ, ʩʣʘʙʦ ʨʘʟʜʫʪʳʝ, ʩʦʜʝʨʞʘʪ 

ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʣʠʟʠ. ʌʦʨʤʠʨʫʶʱʠʝ ʥʘ ʥʠʭ ʢʦʥʮʝʧʪʘʢʫʣʳ ʠʤʝʶʪ 

ʥʝʙʦʣʴʰʦʡ ʧʦʧʝʨʝʯʥʠʢ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʦʧʠʩʘʥʠʷ ʩʪʨʦʝʥʠʷ ʨʝʮʝʧʪʘʢʫʣʦʚ ʥʝ ʠʩʯʝʨʧʳʚʘʶʪ 

ʚʩʝʛʦ ʥʘʙʣʶʜʘʝʤʦʛʦ ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ ʠʭ ʨʘʟʥʦʦʙʨʘʟʠʷ. ʅʘʰʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʩʝ 

ʤʥʦʛʦʦʙʨʘʟʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʫ ʵʪʦʛʦ ʚʠʜʘ ʥʝʣʴʟʷ ʩʚʝʩʪʠ  

ʢ ʠʟʚʝʩʪʥʳʤ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠ ʦʬʦʨʤʣʝʥʥʳʤ ʬʦʨʤʘʤ. ʆʛʨʦʤʥʦʝ ʠʭ 

ʢʦʣʠʯʝʩʪʚʦ ʜʣʷ Fucus evanescens (ʩʠʥʦʥʠʤ F. distichus) ʚ ʩʚʦʝ ʚʨʝʤʷ ʦʧʠʩʘʣ 

ʅ.ʃ. ɻʘʨʜʥʝʨ (Gardner, 1922) ʜʣʷ ʩʝʚʝʨʦ-ʪʠʭʦʦʢʝʘʥʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ɸʤʝʨʠʢʠ. 

ʏʘʩʪʴ ʤʦʨʬʦʪʠʧʦʚ ʬʫʢʫʩʘ ʅ.ʃ. ɻʘʨʜʥʝʨ ʦʪʥʝʩ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʚʠʜʘʤ  

F. furcata, F. nitens, F. edentatus ʠ F. membranatus. ɸʥʘʣʠʟ ʝʛʦ ʨʘʙʦʪʳ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ 20 ʦʧʠʩʘʥʥʳʭ ʠʤ ʬʦʨʤ ʚʠʜʘ ʚʩʪʨʝʯʘʶʪʩʷ  
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ʠ ʫ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʂʘʤʯʘʪʢʠ, ʠ ʚʩʝ ʦʥʠ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʝʛʦ ʚʦʟʨʘʩʪʥʦʡ, 

ʩʝʟʦʥʥʦʡ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ. 

ʏʨʝʟʚʳʯʘʡʥʫʶ ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʚʠʜʘ ʦʪʤʝʯʘʣʠ ʨʘʟʥʳʝ 

ʘʚʪʦʨʳ (ʏʤʳʭʘʣʦʚʘ, 2005; Powell, 1957; Edelstein, McLachlan, 1976; Rice, 

Chapman, 1982; Sideman, Mathieson, 1983). ʅʦ, ʧʦʚʪʦʨʠʤʩʷ, ʥʘʰʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘ ʤʦʨʬʦʪʠʧʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʩʣʦʝʚʠʱ  

F. distichus, ʰʠʨʠʥʫ ʚʝʪʚʝʡ, ʬʦʨʤʫ ʨʝʮʝʧʪʘʢʫʣʦʚ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ 

ʩʦʯʝʪʘʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʠ ʚʦʟʜʫʭʘ, ʩʚʝʪʦʚʦʝ ʜʦʚʦʣʴʩʪʚʠʝ, 

ʧʨʠʙʦʡʥʦʩʪʴ ʠ ʙʠʦʛʝʥʥʦʝ ʧʠʪʘʥʠʝ. ʇʨʠ ʵʪʦʤ, ʢʘʢ ʧʦʢʘʟʳʚʘʶʪ ʥʘʰʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʤʧʣʝʢʩʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʨʘʩʪʝʥʠʷ, 

ʥʘʯʘʚʰʠʝ ʩʚʦʝ ʨʘʟʚʠʪʠʝ ʚ ʨʘʟʥʳʝ ʤʝʩʷʮʳ ʛʦʜʘ, ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʥʳʤ  

ʠ ʧʨʠʚʦʜʠʪʴ ʢ ʨʘʟʥʳʤ ʬʦʨʤʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʘʤ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ, 

ʦʩʥʦʚʥʦʤ ʤʝʩʪʝ ʧʨʦʚʝʜʝʥʠʷ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʜʦʙʘʚʣʷʝʪʩʷ ʤʝʩʪʘʤʠ ʦʯʝʥʴ 

ʩʠʣʴʥʦʝ ʥʝʛʘʪʠʚʥʦʝ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. ʆʥʦ ʧʨʠʚʦʜʠʪ ʢ ʠʥʛʠʙʠʮʠʠ 

ʢʣʝʪʦʯʥʦʛʦ ʜʝʣʝʥʠʷ, ʫʤʝʥʴʰʝʥʠʶ ʨʘʟʤʝʨʦʚ ʩʣʦʝʚʠʱ, ʘʢʪʠʚʠʟʘʮʠʠ 

ʘʜʚʝʥʪʠʚʥʦʡ ʢʨʘʝʚʦʡ ʤʝʨʠʩʪʝʤʳ ʠ ʧʦʷʚʣʝʥʠʶ ʥʘ ʙʦʢʦʚʳʭ ʚʝʪʚʷʭ ʨʘʟʥʳʭ 

ʧʦʨʷʜʢʦʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʦʧʘʛʫʣʦʦʙʨʘʟʥʳʭ ʚʳʨʦʩʪʦʚ ʠʣʠ ʫʨʦʜʣʠʚʳʭ 

ʚʝʪʚʝʡ. ʀʥʦʛʜʘ ʧʦ ʠʭ ʢʨʘʶ ʬʦʨʤʠʨʫʝʪʩʷ ʮʝʣʘʷ ʱʝʪʢʘ ʚʳʨʦʩʪʦʚ, ʩʦʩʦʯʢʦʚ ʠʣʠ 

ʙʫʛʦʨʢʦʚ. ɺ ʟʘʛʨʷʟʥʝʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʫʩʪʘ ʦʯʝʥʴ 

ʙʳʩʪʨʦ ʧʨʦʠʩʭʦʜʠʪ ʜʝʛʨʘʜʘʮʠʷ ʙʦʢʦʚʳʭ ʢʨʳʣʦʚʠʜʥʳʭ ʚʳʨʦʩʪʦʚ, ʪʦʛʜʘ 

ʥʠʞʥʷʷ ʧʦʣʦʚʠʥʘ ʨʘʩʪʝʥʠʡ, ʠʤʝʶʱʠʭ ʚʦʟʨʘʩʪ D5-D9 ʪʝʨʷʝʪ 

ʚʠʜʦʩʧʝʮʠʬʠʯʝʩʢʠʡ ʦʙʣʠʢ ʠ ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʫʧʣʦʱʝʥʥʦʡ, ʘ ʚʘʣʴʢʦʚʘʪʦʡ. 

ʇʨʠʢʨʝʧʣʝʥʠʝ ʩʣʦʝʚʠʱ ʬʫʢʫʩʘ ʢ ʩʫʙʩʪʨʘʪʫ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʥʝʙʦʣʴʰʦʡ ʦʢʨʫʛʣʦʡ ʧʦʜʦʰʚʦʡ. ʆʥʘ ʜʘʞʝ ʫ ʩʘʤʳʭ ʢʨʫʧʥʳʭ ʨʘʩʪʝʥʠʡ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 10-13 ʤʤ. ʉʠʣʘ ʩʮʝʧʣʝʥʠʷ ʧʦʜʦʰʚʳ ʩ ʩʫʙʩʪʨʘʪʦʤ ʧʨʠ ʵʪʦʤ ʩʪʦʣʴ 

ʚʝʣʠʢʘ, ʯʪʦ ʝʝ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʫʜʝʨʞʘʥʠʷ ʥʘ ʛʨʫʥʪʝ ʢʨʫʧʥʳʭ ʤʥʦʛʦʢʨʘʪʥʦ 

ʨʘʟʚʝʪʚʣʝʥʥʳʭ ʬʝʨʪʠʣʴʥʳʭ ʢʫʩʪʠʢʦʚ ʜʘʞʝ ʚʦ ʚʨʝʤʷ ʩʠʣʴʥʦʛʦ ʚʦʣʥʝʥʠʷ ʚʦʜʳ. 

ʆ ʩʠʣʴʥʦʡ ʘʜʛʝʟʠʠ ʧʦʜʦʰʚʳ ʩ ʩʫʙʩʪʨʘʪʦʤ ʤʳ ʩʫʜʠʤ ʧʦ ʪʦʤʫ, ʯʪʦ ʚ ʭʦʜʝ 
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ʨʘʥʥʝʚʝʩʝʥʥʝʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʣʠʪʦʨʘʣʠ ʚ ʨʘʟʨʝʞʝʥʥʳʭ ʟʘʨʦʩʣʷʭ ʬʫʢʫʩʘ ʤʳ 

ʥʝʦʜʥʦʢʨʘʪʥʦ ʚʩʪʨʝʯʘʣʠ ʦʩʪʘʪʢʠ ʩʣʦʝʚʠʱ F. distichus, ʫ ʢʦʪʦʨʳʭ ʥʘ ʩʫʙʩʪʨʘʪʝ 

ʦʩʪʘʚʘʣʘʩʴ ʪʦʣʴʢʦ ʠʭ ʥʠʞʥʷʷ ʯʘʩʪʴ ʩ ʧʦʜʦʰʚʦʡ. ɺʝʨʭʥʷʷ, ʙʫʜʫʯʠ ʚʤʝʨʟʰʝʡ ʚ 

ʣʝʜ, ʦʪʨʳʚʘʣʘʩʴ ʧʨʠ ʝʛʦ ʩʛʦʥʝ ʙʝʟ ʧʦʜʦʰʚʳ. 

ʇʨʦʪʠʚʦʩʪʦʷʪʴ ʩʠʣʴʥʦʤʫ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ  

ʠ ʫʜʝʨʞʠʚʘʪʴ ʥʘ ʥʝʙʦʣʴʰʦʡ ʧʦʜʦʰʚʝ ʤʘʩʩʠʚʥʳʝ ʢʫʩʪʳ ʬʫʢʫʩʘ ʧʦʤʦʛʘʝʪ 

ʛʨʫʧʧʦʚʦʝ ʧʨʦʠʟʨʘʩʪʘʥʠʝ ʨʘʩʪʝʥʠʡ ʠ ʠʭ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʢ ʤʝʩʪʘʤ,  

ʚ ʢʦʪʦʨʳʭ ʦʪʩʫʪʩʪʚʫʝʪ ʧʨʷʤʦʝ ʚʦʣʥʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. ɺ ʤʝʩʪʘʭ ʩ ʩʠʣʴʥʳʤ 

ʚʦʣʥʝʥʠʝʤ ʠ ʪʫʨʙʫʣʝʥʪʥʳʤ ʜʚʠʞʝʥʠʝʤ ʚʦʜʳ ʨʘʩʪʝʥʠʷ ʩʪʘʥʦʚʷʪʩʷ 

ʢʨʷʞʠʩʪʳʤʠ, ʢʦʨʦʪʢʠʤʠ, ʫ ʥʠʭ ʤʝʥʷʝʪʩʷ ʚʥʫʪʨʝʥʥʝʝ ʩʪʨʦʝʥʠʝ.  

ʊʢʘʥʠ ʩʪʘʥʦʚʷʪʩʷ ʤʝʣʢʦʢʣʝʪʦʯʥʳʤʠ, ʘ ʢʣʝʪʢʠ ʙʦʣʝʝ ʪʦʣʩʪʦʩʪʝʥʥʳʤʠ.  

ʋ ʪʘʢʠʭ ʨʘʩʪʝʥʠʡ ʘʢʪʠʚʥʦ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʘʜʚʝʥʪʠʚʥʘʷ ʣʘʪʝʨʘʣʴʥʘʷ 

ʤʝʨʠʩʪʝʤʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʷʚʣʷʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʝʪʚʠ ʠ ʚʦʟʥʠʢʘʝʪ  

ʪʨʠ- ʠ ʧʦʣʠʪʦʤʠʷ. 

ɺʥʫʪʨʝʥʥʝʝ ʩʪʨʦʝʥʠʝ ʬʫʢʫʩʘ, ʢʘʢ ʠ ʫ ʜʨʫʛʠʭ ʤʥʦʛʦʣʝʪʥʠʭ ʙʫʨʳʭ 

ʚʦʜʦʨʦʩʣʝʡ, ʧʨʝʪʝʨʧʝʚʘʝʪ ʧʦʩʪʝʧʝʥʥʦʝ ʚʦʟʨʘʩʪʥʦʝ ʠʟʤʝʥʝʥʠʝ.  

ʆʥʦ ʩʚʦʡʩʪʚʝʥʥʦ ʢʘʢ ʚʝʛʝʪʘʪʠʚʥʳʤ, ʪʘʢ ʠ ʛʝʥʝʨʘʪʠʚʥʳʤ ʪʢʘʥʷʤ.  

ʆʙʱʝʡ ʪʝʥʜʝʥʮʠʝʡ ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʩʪʨʦʝʥʠʠ ʚʝʛʝʪʘʪʠʚʥʳʭ ʪʢʘʥʝʡ 

ʷʚʣʷʝʪʩʷ, ʫʤʝʥʴʰʝʥʠʝ ʩʦ ʚʨʝʤʝʥʝʤ ʨʘʟʤʝʨʦʚ ʢʣʝʪʦʢ, ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ 

ʩʝʨʜʮʝʚʠʥʥʦʡ ʪʢʘʥʠ, ʫʧʣʦʪʥʝʥʠʝ ʢʦʨʳ. ɺʥʫʪʨʝʥʥʝʝ ʩʪʨʦʝʥʠʝ ʩʪʝʨʠʣʴʥʳʭ 

ʚʝʪʚʝʡ ʚ ʨʘʟʥʦʡ ʩʪʘʜʠʠ ʠʭ ʟʨʝʣʦʩʪʠ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 4.1. ʋ ʤʦʣʦʜʳʭ 

ʚʝʨʭʫʰʝʢ ʢʦʨʘ ʦʜʥʦʩʣʦʡʥʘʷ, ʢʣʝʪʢʠ ʥʘʨʫʞʥʦʡ ʢʦʨʳ, ʦʩʦʙʝʥʥʦ ʪʝʨʤʠʥʘʣʴʥʳʝ, 

ʚʳʪʷʥʫʪʳʝ, 20-26 ʤʢʤ ʚʳʩʦʪʳ, 4-7 ʤʢʤ ʰʠʨʠʥʳ, ʛʫʩʪʦ ʧʠʛʤʝʥʪʠʨʦʚʘʥʳ, 
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ʈʠʩ. 4.1. ʉʪʨʦʝʥʠʝ ʚʝʛʝʪʘʪʠʚʥʳʭ ʪʢʘʥʝʡ Fucus distichus: ʧʦʧʝʨʝʯʥʳʡ ʩʨʝʟ ʯʝʨʝʟ ʤʦʣʦʜʫʶ 

ʚʝʨʭʫʰʝʯʥʫʶ ʚʝʪʚʴ (1); ʧʦʧʝʨʝʯʥʳʡ ʩʨʝʟ ʯʝʨʝʟ ʚʝʨʭʫʰʝʯʥʫʶ ʚʝʪʚʴ, ʥʘʭʦʜʷʱʫʶʩ ̫ 

ʚ ʧʨʝʜʬʝʨʪʠʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ (2); ʧʦʣʠʩʘʜʥʳʝ ʢʣʝʪʢʠ ʢʦʨʦʚʦʛʦ ʩʣʦʷ (3); ʧʦʧʝʨʝʯʥʳʡ ʩʨʝʟ 

ʯʝʨʝʟ ʩʣʠʟʠʩʪʫʶ ʢʘʤʝʨʫ; (4); ʧʦʧʝʨʝʯʥʳʡ ʩʨʝʟ ʤʝʜʫʣʣʷʨʥʦʡ ʪʢʘʥʠ (5);  

ʧʨʦʜʦʣʴʥʦ ʚʳʪʷʥʫʪʳʝ ʢʣʝʪʢʠ ʩʝʨʜʮʝʚʠʥʳ (6) 
 

ʦʙʨʘʟʫʶʪ ʧʦʣʠʩʘʜʥʳʡ ʩʣʦʡ (ʨʠʩ. 4.2). ʆʥ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ ʢʘʤʙʠʘʣʴʥʦʡ 

ʤʝʨʠʩʪʝʤʳ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʨʘʩʪʘʥʠʶ ʢʦʨʳ.  

ʇʦʜʣʝʞʘʱʠʝ ʢʣʝʪʢʠ ʧʦʜʢʦʨʢʠ ʠʤʝʶʪ ʦʚʘʣʴʥʦ-ʦʢʨʫʛʣʫʶ ʬʦʨʤʫ, 

ʨʘʩʧʦʣʦʞʝʥʳ ʚ 8-10 ʩʣʦʝʚ, ʚʝʨʭʥʠʝ ʠʟ ʥʠʭ ʧʠʛʤʝʥʪʠʨʦʚʘʥʳ. ɺ ʠʟʫʯʝʥʥʦʤ 

ʤʘʪʝʨʠʘʣʝ ʤʳ ʥʝʦʜʥʦʢʨʘʪʥʦ ʥʘʙʣʶʜʘʣʠ ʚʥʫʪʨʝʥʥʠʝ ʧʦʣʦʩʪʠ, ʥʘʧʦʤʠʥʘʶʱʠʝ 

ʩʣʠʟʠʩʪʳʝ ʭʦʜʳ ʣʘʤʠʥʘʨʠʝʚʳʭ. ʆʜʥʠ ʠʟ ʥʠʭ, ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ  

4.1, 4, ʠʤʝʶʪ ʚʳʩʪʠʣʘʶʱʠʡ ʩʣʦʡ, ʜʨʫʛʠʝ ʝʛʦ ʥʝ ʠʤʝʶʪ ʠ ʥʘʧʦʤʠʥʘʶʪ ʣʘʢʫʥʳ  
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ʫ ʣʘʤʠʥʘʨʠʝʚʳʭ ʚʦʜʦʨʦʩʣʝʡ. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʷʚʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʣʠʰʴ 

ʘʨʪʝʬʘʢʪʦʤ ʠʣʠ ̫ʚʣʷʝʪʩʷ ʦʪʚʝʪʦʤ ʥʘ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ. 

ɺ ʩʘʤʦʤ ʥʘʯʘʣʝ 

ʨʘʟʚʠʪʠʷ ʚʝʪʚʝʡ 

ʤʝʜʫʣʣʷʨʥʘʷ ʪʢʘʥʴ 

ʟʘʥʠʤʘʝʪ ʥʝ ʙʦʣʝʝ 1/4 ʠʭ 

ʦʙʱʝʡ ʪʦʣʱʠʥʳ. ʇʨʠ 

ʩʦʟʨʝʚʘʥʠʠ ʚʝʪʚʝʡ ʦʥʘ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʟʘʥʠʤʘʝʪ 

ʫʞʝ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʠʭ 

ʚʥʫʪʨʝʥʥʝʛʦ ʦʙʲʝʤʘ. 

ʉʦʩʪʦʠʪ ʤʝʜʫʣʣʘ ʠʟ ʧʣʦʪʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʜʣʠʥʥʦʮʠʣʠʜʨʠʯʝʩʢʠʭ, ʨʘʟʥʳʤ 

ʦʙʨʘʟʦʤ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʠʪʝʡ, ʩʣʘʛʘʶʱʠʭ ʛʫʩʪʫʶ ʩʝʪʴ. ɼʣʠʥʘ 

ʤʝʜʫʣʣʷʨʥʳʭ ʢʣʝʪʦʢ ʜʦʩʪʠʛʘʝʪ 800 ʤʢʤ, ʪʦʣʱʠʥʘ ï ʥʝ ʙʦʣʝʝ 10 ʤʢʤ. 

ʆʙʦʣʦʯʢʠ ʤʝʜʫʣʣʷʨʥʳʭ ʢʣʝʪʦʢ, ʢʘʢ ʵʪʦ ʩʚʦʡʩʪʚʝʥʥʦ ʜʨʫʛʠʤ ʙʫʨʳʤ 

ʚʦʜʦʨʦʩʣʷʤ, ʪʦʣʩʪʳʝ. ʉʝʪʴ ʤʝʜʫʣʣʷʨʥʳʭ ʥʠʪʝʡ ʫ ʬʫʢʫʩʘ ʧʦʛʨʫʞʝʥʘ  

ʚ ʧʦʣʠʩʘʭʘʨʠʜʥʫʶ ʩʣʠʟʴ. ɽʝ ʦʩʦʙʝʥʥʦ ʤʥʦʛʦ ʚ ʩʝʨʜʮʝʚʠʥʝ ʩʦʟʨʝʚʘʶʱʠʭ 

ʨʝʮʝʧʪʘʢʫʣʦʚ. 

 

4.1. ʈʘʟʤʥʦʞʝʥʠʝ ʬʫʢʫʩʘ 

4.2.1. ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ 

ɻʝʥʝʨʘʪʠʚʥʳʝ ʦʨʛʘʥʳ ʬʫʢʫʩʘ ʨʘʟʚʠʚʘʶʪʩʷ ʥʘ ʘʧʠʢʘʣʴʥʳʭ ʚʝʪʚʷʭ, 

ʢʦʪʦʨʳʝ ʩʦ ʚʨʝʤʝʥʝʤ ʩʪʘʥʦʚʷʪʩʷ ʨʘʟʜʫʪʳʤʠ ʠ ʧʦʢʨʳʚʘʶʪʩʷ ʢʦʥʮʝʧʪʘʢʫʣʘʤʠ. 

ʇʦʩʣʝʜʥʠʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʦʛʨʫʞʝʥʥʳʝ ʚ ʨʝʮʝʧʪʘʢʫʣʳ ʦʢʨʫʛʣʳʝ 

ʧʦʣʦʩʪʠ, ʧʦʢʨʳʪʳʝ ʤʥʦʛʦʩʣʦʡʥʳʤʠ ʢʨʳʰʢʘʤʠ, ʢʦʪʦʨʳʝ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ 

ʨʘʟʚʠʪʠʷ ʠʤʝʶʪ ʨʘʟʥʫʶ ʪʦʣʱʠʥʫ ʠ ʩʪʝʧʝʥʴ ʚʳʧʫʢʣʦʩʪʠ. ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʢʨʳʰʝʢ ʨʘʟʚʠʚʘʝʪʩʷ ʧʦʨʘ, ʥʘʟʳʚʘʝʤʘʷ ʦʩʪʠʦʣʴ. ɻʝʥʝʨʘʪʠʚʥʳʝ ʦʨʛʘʥʳ 

ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʩʪʝʥʢʝ ʢʦʥʮʝʧʪʘʢʫʣʦʚ. 

ʂʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ (ʛʣʘʚʘ 3), ʠʟʫʯʝʥʠʶ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʤʥʦʞʝʥʠʷ 

ʢʘʤʯʘʪʩʢʦʡ ʧʦʧʫʣʷʮʠʠ F. distichus ʧʨʝʜʰʝʩʪʚʦʚʘʣʘ ʨʘʟʨʘʙʦʪʢʘ ʰʢʘʣʳ 

 

ʈʠʩ. 4.2. ʇʦʧʝʨʝʯʥʳʡ ʩʨʝʟ ʯʝʨʝʟ ʩʪʝʨʠʣʴʥʫʶ ʚʝʨʰʠʥʫ 

ʘʧʠʢʘʣʴʥʦʡ ʚʝʪʚʠ. ɺʠʜʥʳ ʢʦʨʦʚʳʝ ʢʣʝʪʢʠ ʠ 

ʧʠʛʤʝʥʪʠʨʦʚʘʥʥʳʝ ʠ ʥʝ ʧʠʛʤʝʥʪʠʨʦʚʘʥʥʳʝ ʢʣʝʪʢʠ 

ʧʦʜʢʦʨʢʠ 



65 

ʟʨʝʣʦʩʪʠ ʨʝʮʝʧʪʘʢʫʣʦʚ. ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʪʘʢʦʚʦʡ ʦʙʲʷʩʥʷʣʘʩʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʧʨʦʚʝʜʝʥʠʷ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʨʘʟʚʠʪʠʝʤ ʤʝʯʝʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ  

ʠ ʨʘʩʪʝʥʠʡ, ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʙʝʟ ʠʭ ʧʦʚʨʝʞʜʝʥʠʷ, 

ʢʦʪʦʨʦʝ ʥʝʠʟʙʝʞʥʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ 

ʩʦʩʪʦʷʥʠʝʤ ʟʨʝʣʦʩʪʠ ʠʭ ʨʝʮʝʧʪʘʢʫʣʦʚ. ʉʪʘʚʷ ʟʘʜʘʯʫ ʨʘʟʨʘʙʦʪʢʠ ʰʢʘʣʳ 

ʟʨʝʣʦʩʪʠ ʨʝʮʝʧʪʘʢʫʣʦʚ, ʤʳ ʧʦʣʘʛʘʣʠ, ʯʪʦ ʠʭ ʤʦʨʬʦʣʦʛʠʷ ʠʥʪʝʛʨʘʣʴʥʦ 

ʦʪʨʘʞʘʝʪ ʧʨʦʮʝʩʩʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʪʢʘʥʝʡ ʠ ʯʪʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ 

ʚʥʝʰʥʝʤʫ ʚʠʜʫ ʨʝʮʝʧʪʘʢʫʣʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʟʨʝʣʦʩʪʠ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʚ ʠʭ ʢʦʥʮʝʧʪʘʢʫʣʘʭ ʛʝʥʝʨʘʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ. 

ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʩʪʘʜʠʡ ʟʨʝʣʦʩʪʠ ʨʝʮʝʧʪʘʢʫʣʦʚ ʚ ʧʝʨʠʦʜ ʦʪ ʟʘʢʣʘʜʢʠ 

ʢʦʥʮʝʧʪʘʢʫʣʦʚ ʜʦ ʩʦʟʨʝʚʘʥʠʷ ʠ ʚʳʭʦʜʘ ʦʦʛʦʥʠʝʚ ʠ ʘʥʪʝʨʠʜʠʝʚ ʫ ʨʘʩʪʝʥʠʡ, 

ʩʦʙʨʘʥʥʳʭ ʚ ʠʶʥʝ ʚ ʨʘʟʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʫ ʨʘʟʥʳʭ ʫʯʘʩʪʢʦʚ 

ʧʦʙʝʨʝʞʴʷ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ, ʙʳʣʦ ʚʟʷʪʦ ʙʦʣʝʝ 300 ʰʪʫʢ ʨʝʮʝʧʪʘʢʫʣʦʚ.  

ɺ ʵʪʦ ʚʨʝʤʷ ʛʦʜʘ ʬʫʢʫʩ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʜʠʠ ʘʢʪʠʚʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ, ʧʦʵʪʦʤʫ 

ʫ ʝʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʘʞʝ ʥʘ ʦʜʥʦʤ ʢʨʫʧʥʦʤ ʨʘʩʪʝʥʠʠ ʤʦʞʥʦ ʥʘʡʪʠ 

ʩʪʝʨʠʣʴʥʳʝ ʠ ʬʝʨʪʠʣʴʥʳʝ ʚʝʪʚʠ, ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʟʨʝʣʦʩʪʠ ʢʦʥʮʝʧʪʘʢʫʣʦʚ. 

ɺʥʠʤʘʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʨʝʮʝʧʪʘʢʫʣʦʚ ʧʦʟʚʦʣʠʣʦ ʨʘʟʜʝʣʠʪʴ ʠʭ ʧʦ ʚʥʝʰʥʝʤʫ ʚʠʜʫ (ʮʚʝʪʫ, 

ʩʪʝʧʝʥʠ ʫʪʦʣʱʝʥʠʷ, ʨʘʟʤʝʨʘʤ ʧʦʧʝʨʝʯʥʠʢʘ ʠ ʨʘʟʤʝʨʘʤ ʢʨʳʰʝʢ 

ʢʦʥʮʝʪʧʘʢʫʣʦʚ) ʥʘ ʧʷʪʴ ʛʨʫʧʧ. ʂ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʘʧʠʢʘʣʴʥʳʝ 

ʚʝʪʚʠ ʚ ʧʨʝʜʬʝʨʪʠʣʴʥʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ. ʆʪ ʦʙʳʯʥʳʭ ʚʝʛʝʪʘʪʠʚʥʳʭ ʚʝʪʚʝʡ 

ʦʥʠ ʦʪʣʠʯʘʣʠʩʴ ʥʘʣʠʯʠʝʤ ʧʫʯʢʦʚ ʚʦʣʦʩʢʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʤʝʩʪʘʭ ʙʫʜʫʱʝʡ 

ʟʘʢʣʘʜʢʠ ʢʦʥʮʝʧʪʘʢʫʣʦʚ. ʕʪʠ ʚʝʪʚʠ ʠʤʝʣʠ ʩʚʝʪʣʳʡ ʦʣʠʚʢʦʚʦ-ʙʫʨʳʡ ʮʚʝʪ, 

ʨʘʚʥʦʤʝʨʥʫʶ ʪʦʣʱʠʥʫ. 

ʇʫʯʢʠ ʦʜʥʦʨʷʜʥʳʭ ʜʣʠʥʥʳʭ ʥʠʪʝʡ-ʧʘʨʘʬʠʟʦʚ ʚʳʧʦʣʥʷʶʪ ʫ ʚʦʜʦʨʦʩʣʝʡ 

ʬʫʥʢʮʠʶ ʦʨʛʘʥʦʪʨʦʬʥʦʛʦ ʧʠʪʘʥʠʷ. ʀʭ ʨʘʟʚʠʪʠʝ ʚ ʤʝʩʪʝ ʟʘʢʣʘʜʢʠ 

ʢʦʥʮʝʧʪʘʢʫʣʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʦʯʝʯʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʥʘ ʵʪʦʤ ʤʝʩʪʝ ʢʦʥʮʝʧʪʘʢʫʣʦʚ.  
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ʕʪʘ ʩʪʘʜʠʷ ʩʦʟʨʝʚʘʥʠʷ ʨʝʮʝʧʪʘʢʫʣʦʚ ʙʳʣʘ ʥʘʟʚʘʥʘ ʧʨʝʜʬʝʨʪʠʣʴʥʦʡ.  

ɼʘʣʝʝ ʧʦ ʪʝʢʩʪʫ ʨʘʙʦʪʳ ʦʥʘ ʦʙʦʟʥʘʯʘʝʪʩʷ ʢʘʢ ʌ0 (ʨʠʩ. 4.3). 

 

ʈʠʩ. 4.3. ɺʥʝʰʥʠʡ ʚʠʜ ʢʫʩʪʠʢʦʚ ʠ ʨʝʮʝʧʪʘʢʫʣʦʚ Fucus distichus ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ 

ʟʨʝʣʦʩʪʠ ʢʦʥʮʝʧʪʘʢʫʣʦʚ: ʌ0 (1); ʌ1 (2-3); ʌ2 (4-5); ʌ3 (6-7); ʌ4 (8-9); ʌ5(10-11) 

 

ʂ ʩʣʝʜʫʶʱʝʡ ʩʪʘʜʠʠ ʬʝʨʪʠʣʠʟʘʮʠʠ (ʌ1) ʦʪʥʝʩʝʥʳ ʨʝʮʝʧʪʘʢʫʣʳ,  

ʫ ʢʦʪʦʨʳʭ ʪʦʣʴʢʦ ʥʘʯʠʥʘʝʪʩʷ ʫʧʣʦʪʥʝʥʠʝ ʪʢʘʥʠ, ʠʟ ʢʦʪʦʨʦʡ ʧʦʟʜʥʝʝ ʙʫʜʝʪ 

ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚʳʩʪʠʣʘʶʱʠʡ ʩʣʦʡ ʢʦʥʮʝʧʪʘʢʫʣʦʚ ʠ ʧʨʠʤʦʨʜʠʘʣʴʥʳʝ ʢʣʝʪʢʠ 

ʦʦʛʦʥʠʝʚ ʠ ʘʥʪʝʨʠʜʠʝʚ. ʋ ʩʘʤʳʭ ʟʨʝʣʳʭ ʨʘʩʪʝʥʠʡ ʚ ʩʪʘʜʠʠ ʌ1 ʫʞʝ ʠʤʝʝʪʩʷ 

ʚʥʫʪʨʝʥʥʷʷ ʧʦʣʦʩʪʴ ʢʦʥʮʝʧʪʘʢʫʣʦʚ, ʦʪʭʦʜʷʱʠʝ ʦʪ ʠʭ ʩʪʝʥʦʢ ʧʘʨʘʬʠʟʳ  

ʠ ʦʦʛʦʥʠʠ, ʨʘʟʤʝʨʳ ʢʦʪʦʨʳʭ ʥʝ ʧʨʝʚʳʰʘʶʪ 40 ʤʢʤ (ʨʠʩ. 4.4).  
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ɺ ʩʪʘʜʠʠ ʌ1 ʢʨʳʰʢʠ ʥʘʜ ʤʝʩʪʦʤ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʢʦʥʮʝʧʪʘʢʫʣʦʚ ʧʣʦʩʢʠʝ ʠʣʠ 

ʯʫʪʴ ʚʟʜʫʪʳʝ. ʎʚʝʪ ʨʝʮʝʧʪʘʢʫʣʦʚ, ʦʩʦʙʝʥʥʦ ʚʝʩʥʦʡ ʠ ʚ ʥʘʯʘʣʝ ʣʝʪʘ ʚ ʧʝʨʠʦʜ 

ʘʢʪʠʚʥʦʛʦ ʣʠʥʝʡʥʦʛʦ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ, ʦʣʠʚʢʦʚʦ-ʙʫʨʳʡ. 

 

ʈʠʩ. 4.4. ʇʦʧʝʨʝʯʥʳʝ ʩʨʝʟʳ ʢʦʥʮʝʧʪʘʢʫʣʦʚ Fucus distichus, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʪʘʜʠʠ 

ʟʨʝʣʦʩʪʠ ʌ1: ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʥʫʪʨʝʥʥʝʡ ʧʦʣʦʩʪʠ ʠ ʚʳʩʪʠʣʘʶʱʝʛʦ ʩʣʦʷ ʢʦʥʮʝʧʪʘʢʫʣʘ  

(1, 4); ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʩʪʠʦʣʠ ʢʦʥʮʝʧʪʘʢʫʣʘ (2); ʧʘʨʘʬʠʟʳ, ʟʘʧʦʣʥʷʶʱʠʝ ʢʦʥʮʝʧʪʘʢʫʣʳ 

(3) ï ʮʝʢʦʩʪʦʤʘ (5); ʚʥʫʪʨʝʥʥʷʷ ʧʦʣʦʩʪʴ ʢʦʥʮʝʧʪʘʢʫʣʘ ʩ ʧʨʠʤʦʨʜʠʷʤʠ ʘʥʪʝʨʠʜʠʝʚ (ʘ)  

ʠ ʦʦʛʦʥʠʝʚ (ʷ), ʧʦʢʘʟʘʥʳ ʩʪʨʝʣʢʘʤʠ, (6) 

 

ɺ ʩʪʘʜʠʠ ʌ2 ʨʝʮʝʧʪʘʢʫʣʳ ʟʘʤʝʪʥʦ ʫʪʦʣʱʝʥʳ. ʀʭ ʢʨʳʰʢʠ ʩʣʘʙʦ 

ʚʳʧʫʢʣʳʝ, ʭʦʨʦʰʦ ʟʘʤʝʪʥʳ, ʙʦʣʝʝ ʩʚʝʪʣʳʝ, ʯʝʤ ʦʢʨʫʞʘʶʱʠʝ ʠʭ ʩʪʝʨʠʣʴʥʳʝ 

ʫʯʘʩʪʢʠ ʩʣʦʝʚʠʱʘ. ɺ ʵʪʦʡ ʩʪʘʜʠʠ ʩʦʟʨʝʚʘʥʠʷ ʚ ʢʦʥʮʝʧʪʘʢʫʣʘʭ ʘʢʪʠʚʥʦ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘʢʣʘʜʢʘ ʚʩʝ ʥʦʚʳʭ ʘʥʪʝʨʠʜʠʝʚ ʠ ʦʦʛʦʥʠʝʚ. ʆʜʥʘʢʦ ʜʘʞʝ 
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ʩʘʤʳʝ ʩʪʘʨʰʠʝ ʠʟ ʦʦʛʦʥʠʝʚ ʝʱʝ ʥʝ ʠʤʝʶʪ ʜʝʣʝʥʠʡ. ʈʘʟʚʠʪʠʝ ʘʥʪʝʨʠʜʠʝʚ  

ʚ ʢʦʥʮʝʧʪʘʢʫʣʘʭ ʚʩʝʛʜʘ ʦʧʝʨʝʞʘʝʪ ʨʘʟʚʠʪʠʝ ʦʦʛʦʥʠʝʚ, ʯʪʦ, ʢʘʢ ʠ ʫ ʜʨʫʛʠʭ 

ʦʜʥʦʜʦʤʥʳʭ ʨʘʩʪʝʥʠʡ, ʦʛʨʘʥʠʯʠʚʘʝʪ ʧʨʦʮʝʩʩʳ ʠʭ ʩʘʤʦʦʧʣʦʜʦʪʚʦʨʝʥʠʷ. 

ɺʥʝʰʥʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʮʝʧʪʘʢʫʣʦʚ ʚ ʩʪʘʜʠʠ ʌ2 ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 

4.3, 4-5. ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʩʨʝʟʳ ʯʝʨʝʟ ʢʦʥʮʝʧʪʘʢʫʣʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʵʪʦʡ 

ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ 4.5, ʢʦʪʦʨʳʡ 

ʧʦʢʘʟʳʚʘʝʪ ʚʳʩʦʢʫʶ ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʧʪʘʢʫʣʦʚ ʧʦ 

ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʮʝʧʪʘʢʫʣʦʚ ʠ ʠʭ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʥʳʝ ʨʘʟʤʝʨʳ. 

ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʨʦʝʥʠʷ 

ʨʝʮʝʧʪʘʢʫʣʦʚ ʥʘ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ 

ʌ2 ʷʚʣʷʝʪʩʷ ʟʘʧʦʣʥʝʥʠʝ 

ʤʝʜʫʣʣʷʨʥʦʡ ʪʢʘʥʴʶ ʧʨʘʢʪʠʯʝʩʢʠ 

ʚʩʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʝʞʜʫ 

ʜʦʨʩʘʣʴʥʳʤ ʠ ʚʝʥʪʨʘʣʴʥʳʤ 

ʩʣʦʷʤʠ ʧʦʜʢʦʨʢʠ. ʋ ʨʘʟʥʳʭ 

ʨʘʩʪʝʥʠʡ ʤʝʜʫʣʣʷʨʥʘʷ ʪʢʘʥʴ 

ʤʦʞʝʪ ʙʳʪʴ ʨʳʭʣʦʡ ʠʣʠ ʙʦʣʝ 

ʤʝʥʝʝ ʧʣʦʪʥʦʡ, ʥʦ ʥʘ ʵʪʦʡ ʩʪʘʜʠʠ 

ʟʨʝʣʦʩʪʠ ʨʝʮʝʧʪʘʢʫʣʘ ʦʥʘ 

ʩʦʭʨʘʥʷʝʪ ʩʚʦʶ ʮʝʣʦʩʪʥʦʩʪʴ. 

ʉʣʝʜʫʶʱʫʶ, ʌ3, ʩʪʘʜʠʶ 

ʨʘʟʚʠʪʠʷ ʨʝʮʝʧʪʘʢʫʣʦʚ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʙʦʣʴʰʘʷ ʠʭ ʪʦʣʱʠʥʘ ʠ ʠʭ ʙʦʣʝʝ 

ʪʝʤʥʳʡ ʦʣʠʚʢʦʚʦ-ʙʫʨʳʡ ʦʢʨʘʩ. 

ʇʦʚʝʨʭʥʦʩʪʴ ʬʝʨʪʠʣʴʥʳʭ ʚʝʪʚʝʡ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʠʭ ʟʨʝʣʦʩʪʠ ʩʪʘʥʦʚʠʪʩʷ 

ʙʫʛʦʨʯʘʪʦʡ ʠʟ-ʟʘ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʦʡ ʚʳʧʫʢʣʦʩʪʠ ʢʨʳʰʝʢ ʢʦʥʮʝʧʪʘʢʫʣʦʚ  

(ʨʠʩ. 4.3, 6-7). ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʤʦʨʬʦʣʦʛʠʠ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʘʥʘʪʦʤʠʯʝʩʢʠʤʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ (ʨʠʩ. 4.6), ʠʟ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʷʚʣʷʶʪʩʷ 

 

ʈʠʩ. 4.5. ʇʦʧʝʨʝʯʥʳʝ ʩʨʝʟʳ ʢʦʥʮʝʧʪʘʢʫʣʦʚ 

Fucus distichus, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʪʘʜʠʠ 

ʟʨʝʣʦʩʪʠ ʌ 2. (1,2). ʉʪʨʝʣʢʘʤʠ ʦʙʦʟʥʘʯʝʥʳ 

ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʥʘ ʚʳʩʪʠʣʘʶʱʝʤ ʩʣʦʝ 

ʢʦʥʮʝʧʪʘʢʫʣʘ ʦʦʛʦʥʠʠ ʠ ʘʥʪʝʨʠʜʠʠ 
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ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʨʦʝʥʠʠ ʦʦʛʦʥʠʝʚ. ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟ ʥʠʭ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, 

ʩʘʤʳʭ ʚʟʨʦʩʣʳʭ ʫʞʝ ʭʦʨʦʰʦ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʵʢʟʦʭʠʪʦʥ ï ʥʘʨʫʞʥʘʷ 

ʦʙʦʣʦʯʢʘ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʡ ʞʝʥʩʢʠʡ ʧʦʣʦʚʦʡ ʦʨʛʘʥ, ʦʦʛʦʥʠʡ, 

ʧʨʠʢʨʝʧʣʷʝʪʩʷ ʢ ʧʦʜʣʝʞʘʱʝʡ ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ ʝʛʦ ʢʣʝʪʢʝ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ 

ʟʨʝʣʦʩʪʠ ʤʥʦʛʠʝ ʦʦʛʦʥʠʠ ʠʤʝʶʪ ʜʚʦʡʥʫʶ ʚʥʫʪʨʝʥʥʶʶ ʦʙʦʣʦʯʢʫ, 

ʥʘʟʳʚʘʝʤʫʶ ʤʝʟʦ- ʠ ʵʥʜʦʭʠʪʦʥ. ʉʦʟʨʝʚʘʶʱʠʝ ʦʦʛʦʥʠʠ, ʢʨʦʤʝ ʪʦʛʦ, 

ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʧʣʦʪʥʳʤʠ ʠ ʧʠʛʤʝʥʪʠʨʦʚʘʥʥʳʤʠ, ʧʨʠʦʙʨʝʪʘʶʪ ʟʝʣʝʥʳʡ, 

ʙʫʨʦʚʘʪʦ-ʟʝʣʝʥʳʡ, ʩʚʝʪʣʦ ʠʣʠ ʪʝʤʥʦ ʢʦʨʠʯʥʝʚʳʡ ʮʚʝʪ. ʄʝʜʫʣʣʷʨʥʘʷ ʪʢʘʥʴ 

ʩʦʭʨʘʥʷʝʪ ʮʝʣʦʩʪʥʦʩʪʴ. 

ʅʘ ʩʪʘʜʠʠ ʌ3 ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʦʦʛʦʥʠʝʚ ʝʱʝ ʥʝ ʠʤʝʶʪ 

ʜʝʣʝʥʠʡ, ʘ ʪʦʣʴʢʦ ʛʦʪʦʚʷʪʩʷ ʢ ʤʝʡʦʪʠʯʝʩʢʦʤʫ ʧʨʦʮʝʩʩʫ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʷʡʮʝʢʣʝʪʦʢ. ɸʥʪʝʨʠʜʠʠ ʥʘ ʵʪʦʡ ʩʪʘʜʠʠ ʟʨʝʣʦʩʪʠ ʢʦʥʮʝʧʪʘʢʫʣʦʚ ʫʞʝ ʭʦʨʦʰʦ 

ʨʘʟʚʠʪʳ. ʆʥʠ ʠʤʝʶʪ ʚʠʜ ʪʝʨʤʠʥʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʦʜʥʦʛʥʝʟʜʥʳʭ 

ʩʪʨʫʯʢʦʚ, ʧʨʠʢʨʝʧʣʷʶʪʩʷ ʢ ʜʣʠʥʥʦ-ʮʠʣʠʥʜʨʠʯʝʩʢʠʤ ʤʘʪʝʨʠʥʩʢʠʤ ʢʣʝʪʢʘʤ, 

ʢʦʪʦʨʳʝ ʨʘʟʚʝʪʚʣʷʶʪʩʷ ʠ ʬʦʨʤʠʨʫʶʪ ʧʫʯʢʠ. ʊʘʢʦʚʳʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʦ 

ʩʪʝʥʢʘʤ ʚʥʫʪʨʝʥʥʝʡ ʧʦʣʦʩʪʠ ʢʦʥʮʝʧʪʘʢʫʣʦʚ ʤʝʞʜʫ ʦʦʛʦʥʠʷʤʠ  

ʠ ʤʥʦʞʝʩʪʚʝʥʥʳʤʠ ʤʥʦʛʦʢʣʝʪʦʯʥʳʤʠ ʧʘʨʘʬʠʟʘʤʠ (ʨʠʩ. 4.6).  

 

 

 

 

 

 

 

 

  

 

 

ʈʝʮʝʧʪʘʢʫʣʳ ʚ ʵʪʦ ʚʨʝʤʷ ʤʦʛʫʪ ʨʘʟʜʫʚʘʪʴʩʷ, ʥʦ ʝʱʝ ʥʝ ʟʘʧʦʣʥʷʶʪʩʷ 

ʚʦʟʜʫʭʦʤ. ɺ ʩʪʘʜʠʠ ʌ4 ʨʝʮʝʧʪʘʢʫʣʳ ʨʘʟʜʫʚʘʶʪʩʷ ʝʱʝ ʙʦʣʴʰʝ. ʄʝʜʫʣʣ̫ ʨʥʘʷ 

ʈʠʩ. 4.6. ʇʦʧʝʨʝʯʥʳʝ ʩʨʝʟʳ 

ʢʦʥʮʝʧʪʘʢʫʣʦʚ Fucus distichus, 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʪʘʜʠʠ 

ʟʨʝʣʦʩʪʠ ʌ3 ʥʘ ʨʘʟʥʦʤ 

ʫʚʝʣʠʯʝʥʠʠ (1-5). ʉʪʨʝʣʢʘʤʠ 

ʦʙʦʟʥʘʯʝʥʳ ʦʦʛʦʥʠʠ (ʦ)                       

ʠ ʘʥʪʝʨʠʜʠʠ (ʘ) 

 ͊

 ͦ
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ʪʢʘʥʴ ʧʨʠ ʵʪʦʤ ʨʘʟʨʳʚʘʝʪʩʷ ʠ ʚʥʫʪʨʠ ʨʝʮʝʧʪʘʢʫʣʦʚ, ʦʩʦʙʝʥʥʦ ʚ ʪʝʧʣʫʶ ʯʘʩʪʴ 

ʛʦʜʘ, ʦʙʨʘʟʫʝʪʩʷ ʧʦʣʦʩʪʴ, ʥʘʧʦʣʥʝʥʥʘʷ ʚʦʟʜʫʭʦʤ ʠʣʠ ʩʣʠʟʴʶ. ʇʦʚʝʨʭʥʦʩʪʴ 

ʨʝʮʝʧʪʘʢʫʣʦʚ ʩʪʘʥʦʚʠʪʩʷ ʙʦʨʦʜʘʚʯʘʪʦʡ. ʋ ʢʦʥʮʝʧʪʘʢʫʣʦʚ ʭʦʨʦʰʦ 

ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʪʠʦʣʠ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʧʦʣʦʚʳʝ ʧʨʦʜʫʢʪʳ ʚʳʭʦʜʷʪ ʚ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ.  

ɿʨʝʣʳʝ ʦʦʛʦʥʠʠ ʚ ʵʪʦ ʚʨʝʤʷ ʧʨʠʦʙʨʝʪʘʶʪ ʢʦʨʠʯʥʝʚʳʡ ʮʚʝʪ. ɺʥʝʰʥʠʡ 

ʚʠʜ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘ ʨʘʟʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 4.7. 

ʀʤʝʥʥʦ ʚ ʵʪʫ ʬʘʟʫ ʟʨʝʣʦʩʪʠ, ʩʫʜʷ ʧʦ ʥʘʰʠʤ ʥʘʙʣʶʜʝʥʠʷʤ, ʧʨʦʠʩʭʦʜʠʪ 

ʘʢʪʠʚʥʦʝ ʚʳʩʳʧʘʥʠʝ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ. ʇʨʦʠʩʭʦʜʠʪ ʦʥʦ ʧʦʨʮʠʦʥʥʦ, 

ʧʦʩʢʦʣʴʢʫ ʧʝʨʠʦʜ ʟʘʢʣʘʜʢʠ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ ʜʦʩʪʘʪʦʯʥʦ 

ʨʘʩʪʷʥʫʪʳʡ, ʠ ʠʭ ʩʦʟʨʝʚʘʥʠʝ ʧʨʦʪʝʢʘʝʪ ʚʝʩʴʤʘ ʥʝʨʘʚʥʦʤʝʨʥʦ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, 

ʯʪʦ ʟʘʢʣʘʜʢʘ ʢʦʥʮʝʧʪʘʢʫʣʦʚ ʥʘ ʨʝʮʝʧʪʘʢʫʣʘʭ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʪʷʥʫʪʘ ʚʦ 

ʚʨʝʤʝʥʠ. ɺʥʘʯʘʣʝ ʠʭ ʦʩʥʦʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʷʚʣʷʝʪʩʷ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ 

ʨʝʮʝʧʪʘʢʫʣʦʚ, ʟʘʪʝʤ ʧʨʦʮʝʩʩ ʟʘʢʣʘʜʢʠ ʢʦʥʮʝʧʪʘʢʫʣʦʚ ʦʭʚʘʪʳʚʘʝʪ ʚʝʨʭʥʶʶ 

ʯʘʩʪʴ ʬʝʨʪʠʣʴʥʦʡ ʚʝʪʚʠ ʠ ʝʝ ʥʠʟ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʜʠʥ ʨʝʮʝʧʪʘʢʫʣ ʤʦʞʝʪ ʙʳʪʴ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʠ ʘʢʪʠʚʥʦ ʨʘʩʩʝʠʚʘʪʴ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʷʡʮʝʢʣʝʪʢʠ  

ʠ ʘʥʪʝʨʦʟʦʠʜʳ ʚ ʪʝʯʝʥʠʝ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ɺʝʩʥʦʡ ʵʪʦ 

ʦʙʳʯʥʦ 10-14 ʜʥʝʡ, ʧʦʟʞʝ, ʣʝʪʦʤ ʠ ʦʩʝʥʴʶ, ʧʨʦʮʝʩʩ ʤʦʞʝʪ ʟʘʪʷʛʠʚʘʪʴʩʷ 

ʧʦʯʪʠ ʥʘ ʤʝʩʷʮ. 

 

ʈʠʩ. 4.7. ʇʦʧʝʨʝʯʥʳʝ ʩʨʝʟʳ ʢʦʥʮʝʧʪʘʢʫʣʦʚ Fucus distichus, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʪʘʜʠʠ 

ʟʨʝʣʦʩʪʠ ʌ4 

ʇʦʩʣʝʜʥʷʷ ʧʷʪʘʷ ʬʘʟʘ ʟʨʝʣʦʩʪʠ ʨʝʮʝʧʪʘʢʫʣʦʚ ʌ5 ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ 

ʭʘʨʘʢʪʝʨʥʳʝ ʧʨʠʟʥʘʢʠ. ʈʝʮʝʧʪʘʢʫʣʳ ʦʛʨʫʙʝʚʘʶʪ, ʧʨʠʦʙʨʝʪʘʶʪ ʨʳʞʝʚʘʪʦ-
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ʢʦʨʠʯʥʝʚʳʡ ʮʚʝʪ. ʂʦʥʮʝʧʪʘʢʫʣʳ ʚ ʵʪʦ ʚʨʝʤʷ ʠʤʝʶʪ ʰʠʨʦʢʠʝ, ʦʪʢʨʳʪʳʝ 

ʦʩʪʠʦʣʠ, ʦʙʨʘʤʣʝʥʥʳʝ ʫʧʣʦʪʥʝʥʥʳʤ ʚʘʣʠʢʦʤ. ʇʘʨʘʬʠʟʳ ʚ ʢʦʥʮʝʧʪʘʢʫʣʘʭ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ. ʅʘ ʩʪʘʜʠʠ ʌ5 ʢʦʥʮʝʧʪʘʢʫʣʳ ʩʦʜʝʨʞʘʪ ʣʠʰʴ 

ʧʦʩʣʝʜʥʠʝ ʜʦʟʨʝʚʘʶʱʠʝ ʦʦʛʦʥʠʠ ʠ ʘʥʪʝʨʠʜʠʠ (ʨʠʩ. 4.8). ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ 

ʩʪʘʥʦʚʷʪʩʷ ʫʞʝ ʧʫʩʪʳʤʠ. ʇʦʩʣʝ ʚʳʩʝʚʘ ʧʦʩʣʝʜʥʠʭ ʧʦʨʮʠʡ ʧʦʣʦʚʳʭ 

ʧʨʦʜʫʢʪʦʚ ʨʝʮʝʧʪʘʢʫʣʳ ʨʘʟʨʫʰʘʶʪʩʷ ʠʣʠ ʦʪʣʘʤʳʚʘʶʪʩʷ ʦʪ ʥʝʩʫʱʝʡ ʠʭ 

ʚʝʪʚʠ. 

 

ʈʠʩ. 4.8. ʇʦʧʝʨʝʯʥʳʝ ʩʨʝʟʳ ʢʦʥʮʝʧʪʘʢʫʣʦʚ Fucus distichus, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʪʘʜʠʠ 

ʟʨʝʣʦʩʪʠ ʌ5: ʰʠʨʦʢʦ ʦʪʢʨʳʪʳʝ ʦʩʪʠʦʣʠ ʢʦʥʮʝʧʪʘʢʫʣʦʚ (1,2); ʘʥʪʝʨʦʟʦʠʜʳ ʥʘ ʙʦʣʴʰʦʤ 

ʫʚʝʣʠʯʝʥʠʠ (3); ʘʥʪʝʨʦʟʦʠʜʳ ʚ ʘʥʪʝʨʠʜʠʠ (4); ʟʨʝʣʳʝ ʦʦʛʦʥʠʠ ʠ ʚʳʩʳʧʘʚʰʠʝʩʷ 

ʷʡʮʝʢʣʝʪʢʠ (5) 

 

ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʜʥʠ 

ʬʝʨʪʠʣʴʥʳʝ ʚʝʪʚʠ ʬʫʢʫʩʘ ʟʘʚʝʨʰʘʶʪ ʨʘʟʚʠʪʠʝ ʠ ʦʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʨʦʩʪʝ, 

ʜʨʫʛʠʝ ʝʱʝ ʧʨʦʜʦʣʞʘʶʪ ʨʘʩʪʠ ʠ ʜʘʚʘʪʴ ʥʦʚʳʝ ʜʠʭʦʪʦʤʠʯʝʩʢʠʝ ʚʝʪʚʣʝʥʠʷ.  

ʅʘ ʦʪʜʝʣʴʥʳʭ ʚʥʦʚʴ ʧʦʷʚʠʚʰʠʭʩʷ ʚʝʪʚʷʭ ʥʘʯʠʥʘʝʪʩʷ ʠʣʠ ʧʨʦʜʦʣʞʘʝʪʩʷ 

ʟʘʢʣʘʜʢʘ ʥʦʚʳʭ ʢʦʥʮʝʧʪʘʢʫʣʦʚ, ʦʩʪʘʣʴʥʳʝ ʚʝʪʚʠ ʦʩʪʘʶʪʩʷ ʩʪʝʨʠʣʴʥʳʤʠ  

ʠ ʧʨʦʜʦʣʞʘʶʪ ʩʚʦʡ ʨʦʩʪ. ʊʘʢʘʷ ʩʪʨʘʪʝʛʠʷ ʨʦʩʪʘ ʠ ʤʦʨʬʦʛʝʥʝʪʠʯʝʩʢʦʛʦ 
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ʨʘʟʚʠʪʠʷ ʩʣʦʝʚʠʱʘ F. distichus ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʩʪʦʷʥʥʦʝ 

ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʟʠʛʦʪ, ʧʦʢʠʥʫʚʰʠʭ ʤʘʪʝʨʠʥʩʢʠʝ ʨʘʩʪʝʥʠʷ. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʚʳʜʝʣʝʥʠʝ ʩʪʘʜʠʡ 

ʬʝʨʪʠʣʴʥʦʩʪʠ, ʚʝʣʦʩʴ ʠʟʫʯʝʥʠʝ ʨʘʟʤʝʨʥʳʭ ʧʨʠʟʥʘʢʦʚ ʚʝʛʝʪʘʪʠʚʥʳʭ  

ʠ ʛʝʥʝʨʘʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ. ɺʳʰʝ ʙʳʣʦ ʩʢʘʟʘʥʦ, ʯʪʦ ʨʘʟʤʝʨʳ ʢʦʥʮʝʧʪʘʢʫʣʦʚ  

ʠ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʚ ʥʠʭ ʩʪʨʫʢʪʫʨ ʧʦ ʤʝʨʝ ʩʦʟʨʝʚʘʥʠʷ ʨʝʮʝʧʪʘʢʫʣʦʚ  

ʠ ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʚ ʥʠʭ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʟʘʢʦʥʦʤʝʨʥʦ ʤʝʥʷʶʪʩʷ. 

ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʥʘʧʨʘʚʣʝʥʳ ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ 

ʨʘʟʤʝʨʦʚ ʨʝʮʝʧʪʘʢʫʣʦʚ ʠ ʢʦʥʮʝʧʪʘʢʫʣʦʚ. ʋ ʧʦʩʣʝʜʥʠʭ ʙʦʣʝʝ ʯʝʤ ʚ 10 ʨʘʟ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦʣʦʩʪʴ, ʧʦʯʪʠ ʚ 5 ʨʘʟ ʪʦʣʱʠʥʘ ʚʳʩʪʠʣʘʶʱʝʛʦ ʩʣʦʷ ʢʣʝʪʦʢ. 

ʂʨʳʰʢʠ ʢʦʥʮʝʧʪʘʢʫʣʦʚ ʧʦ ʤʝʨʝ ʠʭ ʨʘʟʚʠʪʠʷ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ 

ʤʝʣʢʦʢʣʝʪʦʯʥʳʤʠ ʠ ʙʦʣʝʝ ʪʦʣʩʪʳʤʠ. ʀʭ ʮʝʥʪʨʘʣʴʥʳʝ ʧʦʨʳ ï ʦʩʪʠʦʣʠ 

ʧʦʩʪʝʧʝʥʥʦ ʨʘʩʰʠʨʷʝʪʩʷ ʦʪ 31,18-67,24 ʤʢʤ ʜʦ 163,71-221,27 ʤʢʤ. 

ʅʝʢʦʪʦʨʳʝ ʨʘʟʤʝʨʥʳʝ ʧʨʠʟʥʘʢʠ ʨʘʩʪʝʥʠʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ 

ʬʝʨʪʠʣʴʥʦʩʪʠ ʦʪ ʌ0 ʜʦ ʌ5, ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.1. 

ʊʘʙʣʠʮʘ 4.1 

ʉʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʝʢʦʪʦʨʳʭ ʨʘʟʤʝʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʥʮʝʧʪʘʢʫʣʦʚ ʠ 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʚ ʥʠʭ ʩʪʨʫʢʪʫʨ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʬʝʨʪʠʣʴʥʦʩʪʠ 
 

ʌ
ʝ
ʨ
ʪ
ʠ
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ʴ
ʥ
ʦ
ʩ
ʪ
ʴ

 

ʇʦʧʝʨʝʯʥʠʢ 

ʦʩʪʠʦʣʠ, ʤʢʤ 

ɺʳʩʦʪʘ 

ʢʨʳʰʢʠ 

ʢʦʥʮʝʧʪʘʢʫʣʘ, 

ʤʢʤ 

ʇʦʧʝʨʝʯʥʠʢ 

ʢʦʥʮʝʧʪʘʢʫʣʘ, 

ʤʢʤ 
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ʳ
ʩ
ʪ
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ʣ
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ʶ
ʱ
ʝ
ʛ
ʦ
 
ʩ
ʣ
ʦ
ʷ
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ʤ
ʢ
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min max min max min max 

ʌ0 31,18 67,24 46,21 57,21 45,16 264,12 0 23,87 

ʌ1 54,80 91,28 70,12 96,32 49,21 298,7 23,29 31,12 

ʌ2 91,12 129,72 64,12 144,79 86,23 315,58 52,29 54,29 

ʌ3 112,03 161,34 87,43 181,15 1108 1163,8 154,12 69,21 

ʌ4 144,12 217,46 186,4 221,83 727,4 1621,7 191,84 89,07 

ʌ5 163,71 221,27 90,61 214,65 661,2 1715,1 171,62 98,32 

 

ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʢʘʢ ʧʦ ʤʝʨʝ ʩʦʟʨʝʚʘʥʠʷ  

ʚ ʢʦʥʮʝʧʪʘʢʫʣʘʭ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠʟʤʝʥʷʶʪʩʷ ʨʘʟʤʝʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʪʘʢʠʭ ʚʥʝʰʥʝ ʨʘʟʣʠʯʠʤʳʭ ʧʨʠʟʥʘʢʦʚ ʢʘʢ ʧʦʧʝʨʝʯʥʠʢ ʢʦʥʮʝʧʪʘʢʫʣʦʚ  

ʠ ʚʳʩʦʪʘ ʠʭ ʢʨʳʰʝʢ. ʇʦʩʣʝʜʥʠʝ ʥʘ ʩʪʘʜʠʠ ʟʨʝʣʦʩʪʠ ʌ5 ʟʘ ʩʯʝʪ ʨʘʟʨʘʩʪʘʥʠʷ  
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ʚ ʪʦʣʱʠʥʫ ʠ ʫʚʝʣʠʯʝʥʠʷ ʚʳʩʦʪʳ ʩʪʘʥʦʚʷʪʩʷ ʦʪ ʚ 2-4 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ  

ʚ ʩʪʘʜʠʠ ʟʨʝʣʦʩʪʠ ʌ0. ʊʦʞʝ ʢʘʩʘʝʪʩʷ ʨʘʟʤʝʨʦʚ ʦʩʪʠʦʣʝʡ. ɽʩʣʠ ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ 

ʠʭ ʨʘʟʤʝʨʳ ʢʦʣʝʙʣʶʪʩʷ ʦʪ 31 ʜʦ 67 ʤʢʤ, ʪʦ ʢ ʤʦʤʝʥʪʫ ʧʦʣʥʦʛʦ ʩʦʟʨʝʚʘʥʠʷ  

ʠ ʚʳʩʳʧʘʥʠʷ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʧʦʧʝʨʝʯʥʠʢ ʦʩʪʠʦʣʝʡ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ  

221 ʤʢʤ. ɸʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʚʦ ʚʨʝʤʝʥʠ ʪʦʣʱʠʥʳ ʚʳʩʪʠʣʘʶʱʝʛʦ ʩʣʦʷ 

ʢʦʥʮʝʧʪʘʢʫʣʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʩʦʟʨʝʚʘʥʠʷ ʦʥʘ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 4 ʨʘʟʘ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʧʦʧʝʨʝʯʥʠʢ ʦʦʛʦʥʠʝʚ ʚ ʧʝʨʠʦʜ 

ʨʘʟʚʠʪʠʷ ʦʪ ʩʪʘʜʠʠ ʌ1 ʜʦ ʩʪʘʜʠʠ ʌ5 ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 7,4 ʨʘʟʘ.  

ʉʪʦʣʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʨʘʟʤʝʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʥʮʝʧʪʘʢʫʣʦʚ  

ʠ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʚ ʥʠʭ ʩʪʨʫʢʪʫʨ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʬʝʨʪʠʣʴʥʦʩʪʠ ʧʨʠ 

ʧʨʠʦʙʨʝʪʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʥʘʚʳʢʘ ʧʦʟʚʦʣʷʶʪ ʚʠʟʫʘʣʴʥʦ ʦʮʝʥʠʚʘʪʴ 

ʩʦʩʪʦʷʥʠʶ ʟʨʝʣʦʩʪʠ ʢʦʥʮʝʧʪʘʢʫʣʦʚ. 

ʇʨʠ ʚʳʜʝʣʝʥʠʠ ʩʪʘʜʠʡ ʬʝʨʪʠʣʴʥʦʩʪʠ ʢʦʥʮʝʧʪʘʢʫʣʦʚ ʥʘʤʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʪʘʢʦʡ ʨʘʥʝʝ ʥʝ ʫʢʘʟʳʚʘʚʰʠʡʩʷ ʚ ʥʘʫʯʥʦʡ 

ʣʠʪʝʨʘʪʫʨʝ ʧʨʠʟʥʘʢ, ʢʘʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʨʦʝʥʠʷ ʧʦʣʠʩʘʭʘʨʠʜʥʳʭ ʧʨʦʙʦʢ, 

ʟʘʢʫʧʦʨʠʚʘʶʱʠʭ ʦʩʪʠʦʣʠ. ʋ ʢʦʥʮʝʧʪʘʢʫʣʦʚ, ʟʘʢʣʘʜʳʚʘʶʱʠʭʩʷ ʚ ʚʝʩʝʥʥʝʝ 

ʚʨʝʤʷ, ʧʨʦʙʢʠ, ʟʘʢʨʳʚʘʶʱʠʝ ʦʩʪʠʦʣʴ ʤʦʛʫʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ. ʀʭ ʬʫʥʢʮʠʶ 

ʚʳʧʦʣʥʷʝʪ ʧʣʦʪʥʳʡ, ʚʳʭʦʜʷʱʠʡ ʠʟ ʧʦʣʦʩʪʠ ʢʦʥʮʝʧʪʘʢʫʣʦʚ ʧʫʯʦʢ ʧʘʨʘʬʠʟʦʚ. 

ɺ ʧʝʨʠʦʜ ʘʢʪʠʚʥʦʛʦ ʣʠʥʝʡʥʦʛʦ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʦʥʠ ʘʢʪʠʚʥʦ ʧʦʛʣʦʱʘʶʪ 

ʙʠʦʛʝʥʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʫʶ ʦʨʛʘʥʠʢʫ. ʇʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ 

ʢʨʳʰʢʠ ʢʦʥʮʝʧʪʘʢʫʣʘ ʠ ʫʚʝʣʠʯʝʥʠʷ ʨʘʟʤʝʨʦʚ ʦʩʪʠʦʣʠ ʧʫʯʦʢ ʧʘʨʘʬʠʟʦʚ 

ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʨʳʭʣʳʤ. ʇʦʟʞʝ ʧʘʨʘʬʠʟʘʨʥʳʝ ʥʠʪʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʢʦʣʴʮʦʤ 

ʧʦ ʚʥʝʰʥʝʤʫ ʜʠʘʤʝʪʨʫ ʦʩʪʠʦʣʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʷʚʣʷʝʪʩʷ, ʚʳʭʦʜʥʦʝ 

ʦʪʚʝʨʩʪʠʝ, ʯʝʨʝʟ ʢʦʪʦʨʦʝ ʟʨʝʣʳʝ ʧʦʣʦʚʳʝ ʧʨʦʜʫʢʪʳ ʤʦʛʫʪ ʚʳʭʦʜʠʪʴ ʚʦ 

ʚʥʝʰʥʶʶ ʩʨʝʜʫ (ʨʠʩ. 4.9,2). 

ɺʳʭʦʜ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʫ ʬʫʢʫʩʘ ʧʨʦʠʩʭʦʜʠʪ ʙʣʘʛʦʜʘʨʷ ʜʘʚʣʝʥʠʶ, 

ʩʦʟʜʘʶʱʝʤʫʩʷ ʚʥʫʪʨʠ ʢʦʥʮʝʧʪʘʢʫʣʘ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʧʦʜʩʦʭʰʝʝ ʚʦ ʚʨʝʤʷ 

ʦʪʣʠʚʘ ʨʘʩʪʝʥʠʝ ʚʥʦʚʴ ʥʘʧʠʪʳʚʘʝʪʩʷ ʚʦʜʦʡ. ʊʫʨʛʦʨ ʢʣʝʪʦʢ ʧʨʠ ʵʪʦʤ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʧʦʪʝʨʷʚʰʘʷ ʚʦʜʫ ʩʣʠʟʴ ʨʘʟʙʫʭʘʝʪ, ʦʙʦʣʦʯʢʠ ʦʦʛʦʥʠʝʚ ʦʪ 

ʩʜʘʚʣʠʚʘʥʠʷ ʣʦʧʘʶʪʩʷ, ʩʜʘʚʣʠʚʘʶʪʩʷ, ʠ ʟʨʝʣʳʝ ʷʡʮʝʢʣʝʪʢʠ ʚʳʭʦʜʷʪ ʥʘʨʫʞʫ. 

ʅʝʨʝʜʢʦ ʠʟ ʢʦʥʮʝʧʪʘʢʫʣʦʚ ʚʳʭʦʜʷʪ ʦʦʛʦʥʠʠ ʩ ʥʝʨʘʟʦʨʚʘʚʰʠʤʠʩʷ 

ʦʙʦʣʦʯʢʘʤʠ, ʠʣʠ ʜʘʞʝ ʩ ʦʦʛʦʥʠʷʤʠ, ʥʝ ʟʘʚʝʨʰʠʚʰʠʤʠ ʨʘʟʚʠʪʠʝ  
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(ʨʠʩ. 4.9, 4-5). ʇʨʦʩʣʝʜʠʪʴ ʠʭ ʜʘʣʴʥʝʡʰʫʶ ʩʫʜʴʙʫ, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʝ ʫʜʘʣʦʩʴ. 

ɸʥʪʝʨʦʟʦʠʜʳ ʪʘʢʞʝ ʚʳʭʦʜʷʪ ʠʟ ʢʦʥʮʝʧʪʘʢʫʣʦʚ ʧʦʨʮʠʦʥʥʦ ʙʦʣʴʰʠʤʠ 

ʛʨʫʧʧʘʤʠ (ʨʠʩ. 4.9, 3), ʩʪʨʫʡʢʘʤʠ, ʯʘʩʪʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʞʝʥʩʢʠʤʠ ʧʦʣʦʚʳʤʠ 

ʧʨʦʜʫʢʪʘʤʠ (ʨʠʩ. 4.9, 2). ʀʥʦʛʜʘ ʦʥʠ ʢʘʢ ʙʳ ʚʳʩʪʨʝʣʠʚʘʶʪʩʷ ʚʦ ʚʥʝʰʥʶʶ 

ʩʨʝʜʫ. 

 

ʈʠʩ. 4.9. ʈʘʟʚʠʪʠʝ ʧʘʨʘʬʠʟʦʚ ʠ ʚʳʭʦʜ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠʟ ʢʦʥʮʝʧʪʘʢʫʣʦʚ: ʧʫʯʦʢ 

ʧʘʨʘʬʠʟʦʚ ʫ ʢʦʥʮʝʧʪʘʢʫʣʘ ʚ ʩʪʘʜʠʠ ʌ0 (1); ʦʜʥʦʚʨʝʤʝʥʥʳʡ ʚʳʭʦʜ ʦʦʛʦʥʠʝʚ ʠ 

ʘʥʪʝʨʦʟʦʠʜʦʚ ʠʟ ʢʦʥʮʝʧʪʘʢʫʣʘ ʚ ʩʪʘʜʠʠ ʌ4 (1,4-5); ʚʳʭʦʜ ʘʥʪʝʨʦʟʦʠʜʦʚ ʠʟ ʢʦʥʮʝʧʪʘʢʫʣʘ 

ʚ ʩʪʘʜʠʠ ʌ3 (3); ʚʳʭʦʜ ʠʟ ʢʦʥʮʝʧʪʘʢʫʣʘ ʚ ʩʪʘʜʠʠ ʌ5 ʷʡʮʝʢʣʝʪʦʢ, ʦʩʚʦʙʦʜʠʚʰʠʭʩʷ ʦʪ 

ʤʝʟʦ- ʠ ʵʥʜʦʭʠʪʦʥʘ, (6) 

 

ɺ ʣʝʪʥʝʝ ʠ ʦʩʝʥʥʝʝ ʚʨʝʤʷ, ʢʦʛʜʘ ʪʝʤʧʳ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʩʥʠʞʘʶʪʩʷ 

(Kashutin et al.,, 2019), ʨʘʟʚʠʪʠʝ ʢʦʥʮʝʧʪʘʢʫʣʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ 

ʠʥʘʯʝ. ʆʥʠ ʫʞʝ ʥʝ ʠʤʝʶʪ ʜʣʠʥʥʳʭ, ʚʳʭʦʜʷʱʠʭ ʥʘʨʫʞʫ ʚʦʣʦʩʢʦʚ.  
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ʀʭ ʦʩʪʠʦʣʠ, ʥʘʯʠʥʘʷ ʩ ʤʦʤʝʥʪʘ ʟʘʢʣʘʜʢʠ ʢʦʥʮʝʧʪʘʢʫʣʦʚ ʜʦ ʩʪʘʜʠʠ 

ʬʝʨʪʠʣʴʥʦʩʪʠ ʌ4, ʢʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ, ʙʳʚʘʶʪ ʟʘʢʨʳʪʳ ʧʨʦʙʢʘʤʠ 

(ʨʠʩ. 4.10). ʆʧʠʩʘʥʠʝ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʦʪʩʫʪʩʪʚʫʝʪ.  

ʆ ʧʨʠʯʠʥʘʭ ʩʤʝʥʳ ʚʦʣʦʩʢʦʚ ʥʘ ʧʨʦʙʢʝ ʤʦʞʥʦ ʪʦʣʴʢʦ ʜʦʛʘʜʳʚʘʪʴʩʷ.  

ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʨʘʩʪʝʥʠʝ ʥʘʜʝʞʥʦ ʟʘʱʠʱʘʝʪ ʚʥʫʪʨʝʥʥʶʶ 

ʧʦʣʦʩʪʴ ʢʦʥʮʝʧʪʘʢʫʣʦʚ ʠ ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʚ ʥʠʭ ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ ʢʣʝʪʢʠ ʦʪ 

ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ. 

 

ʈʠʩ. 4.10. ʂʨʳʰʢʠ ʢʦʥʮʝʧʪʘʢʫʣʦʚ ʥʘ ʨʘʟʥʦʡ ʩʪʘʜʠʠ ʬʝʨʪʠʣʴʥʦʩʪʠ: ʧʨʝʜʬʝʨʪʠʣʴʥʘʷ 

ʩʪʘʜʠʷ ʌ0 (1); ʩʪʘʜʠʷ ʌ1, ʚʠʜʥʘ ʧʨʦʙʢʘ, ʟʘʢʨʳʚʘʶʱʘʷ ʦʩʪʠʦʣʴ (2); ʩʪʘʜʠʷ ʟʨʝʣʦʩʪʠ ʌ2 

(3); ʩʪʘʜʠʷ ʌ3, ʫʚʝʣʠʯʝʥʠʝ ʧʦʧʝʨʝʯʥʠʢʘ ʧʨʦʙʢʠ (4); ʩʪʘʜʠʷ ʌ4, ʥʘʯʘʣʦ ʨʘʟʨʫʰʝʥʠʷ ʧʨʦʙʢʠ 

(5), ʧʨʦʜʦʣʞʝʥʠʝ ʧʨʦʮʝʩʩʘ ʝʝ ʨʘʟʨʫʰʝʥʠʷ (6); ʩʪʘʜʠʷ ʌ5, ʦʪʢʨʳʪʘʷ ʦʩʪʠʦʣʴ ʠ ʚʳʭʦʜ 

ʧʨʦʜʫʢʪʦʚ ʨʘʟʤʥʦʞʝʥʠʷ (7); ʟʘʚʝʨʰʝʥʠʝ ʩʪʘʜʠʠ ʌ5, ʧʫʩʪʦʡ ʢʦʥʮʝʧʪʘʢʫʣ (8) 
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4.2.2. ʇʨʦʨʘʩʪʘʥʠʝ ʟʠʛʦʪ 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʟʨʝʣʳʭ ʨʝʮʝʧʪʘʢʫʣʦʚ ʫ ʩʦʙʨʘʥʥʳʭ  

ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ ʨʘʩʪʝʥʠʡ F. distichus ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘʨʷʜʫ  

ʩ ʢʦʥʮʝʧʪʘʢʫʣʘʤʠ, ʥʝʩʫʱʠʤʠ ʘʥʪʝʨʠʜʠʠ ʠ ʦʦʛʦʥʠʠ, ʫ ʥʠʭ ʠʟʨʝʜʢʘ 

ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʣʦʩʪʠ ʙʝʟ ʦʪʚʝʨʩʪʠʡ, ʚ ʢʦʪʦʨʳʭ ʦʨʛʘʥʳ ʨʘʟʤʥʦʞʝʥʠʷ 

ʦʪʩʫʪʩʪʚʫʶʪ. ɺ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʠʭ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʮʝʢʦʩʪʦʤʘʤʠ  

(ʨʠʩ. 4.4, 3; 4.11, ʘ). ʀʭ ʨʘʟʤʝʨʳ ʜʦʩʪʠʛʘʶʪ 180-315 ʤʢʤ ʚ ʧʦʧʝʨʝʯʥʠʢʝ. 

ɿʨʝʣʳʝ ʢʦʥʮʝʧʪʘʢʫʣʳ F. distichus ʦʙʦʝʧʦʣʳʝ, ʠʭ ʨʘʟʤʝʨʳ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʘʨʴʠʨʫʶʪ ʦʪ 400 ʜʦ 700 ʤʢʤ ʚ ʧʦʧʝʨʝʯʥʠʢʝ (4.11, ʙ-ʚ). 

ʂʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ, ʢʦʥʮʝʧʪʘʢʫʣʳ ʫ ʬʫʢʫʩʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ 

ʨʘʟʚʠʚʘʶʪʩʷ ʠʟ ʦʜʥʦʡ ʠʥʠʮʠʘʣʴʥʦʡ ʢʣʝʪʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʪʘʣʣʦʤʘ. ɽʝ ʧʦʩʣʝʜʫʶʱʠʝ ʜʝʣʝʥʠʷ ʧʨʠʚʦʜʷʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʩʪʨʫʢʪʫʨ, 

ʥʝʩʫʱʠʭ ʦʨʛʘʥʳ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʤʝʞʜʫ ʥʠʤʠ ʩʪʝʨʠʣʴʥʳʝ 

ʥʠʪʠ-ʧʘʨʘʬʠʟ.r ɼʝʣʝʥʠʝ ʢʣʝʪʦʢ, ʦʢʨʫʞʘʶʱʠʭ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ ʧʨʦʩʧʦʨʫ, 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʚʳʩʪʠʣʘʶʱʝʛʦ ʩʣʦʷ ʢʦʥʮʝʧʪʘʢʫʣʘ ʧʨʠʚʦʜʠʪ  

ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʦʢʨʫʛʣʦʡ ʧʦʣʦʩʪʠ. ʅʘʜ ʢʦʥʮʝʧʪʘʢʫʣʦʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʩʣʦʝʚʠʱʘ ʨʘʟʚʠʚʘʝʪʩʷ ʫʪʦʣʱʝʥʠʝ ʠ ʭʦʨʦʰʦ ʟʘʤʝʪʥʘʷ ʧʦʨʘ. ʏʝʨʝʟ ʥʝʝ  

ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚʳʭʦʜʷʪ ʧʨʦʜʫʢʪʳ ʨʘʟʤʥʦʞʝʥʠʷ. ʅʝʨʝʜʢʦ ʜʦ ʠʭ 

ʩʦʟʨʝʚʘʥʠʷ ʠʟ ʢʦʥʮʝʧʪʘʢʫʣʘ ʪʦʨʯʘʪ ʥʘʨʫʞʫ ʧʘʨʘʬʠʟʳ (ʨʠʩ. 4.9, 1).  

ʀʟ ʧʦʣʦʩʪʝʡ, ʚ ʢʦʪʦʨʳʭ ʦʨʛʘʥʳ ʨʘʟʤʥʦʞʝʥʠʷ ʥʝ ʦʙʨʘʟʫʶʪʩʷ, ʪʘʢʞʝ ʤʦʛʫʪ 

ʚʳʩʪʫʧʘʪʴ ʥʘʨʫʞʫ ʧʘʨʘʬʠʟʳ. ʊʘʢʠʝ ʩʪʝʨʠʣʴʥʳʝ ʧʦʣʦʩʪʠ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ 

ʢʨʠʧʪʦʩʪʦʤʘʤʠ. ʊʦʨʯʘʱʠʝ ʠʟ ʥʠʭ ʥʠʪʠ, ʢʘʢ ʦʙ ʵʪʦʤ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ, 

ʫʚʝʣʠʯʠʚʘʶʪ ʧʣʦʱʘʜʴ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʩʣʦʝʚʠʱʘ ʩ ʚʦʜʥʳʤ ʧʦʪʦʢʦʤ  

ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʣʫʯʰʝʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʘʩʪʝʥʠʝʤ ʨʘʩʪʚʦʨʝʥʥʳʭ ʚ ʚʦʜʝ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. 

ʆʦʛʦʥʠʠ, ʚ ʢʦʪʦʨʳʭ ʨʘʟʚʠʚʘʶʪʩʷ ʷʡʮʝʢʣʝʪʢʠ, ʧʦʷʚʣʷʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʜʝʣʝʥʠʷ ʢʣʝʪʦʢ ʚʳʩʪʠʣʘʶʱʝʛʦ ʩʣʦʷ. ɼʘʞʝ ʚ ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ ʦʥʠ ʭʦʨʦʰʦ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʦʢʨʫʞʘʶʱʠʭ ʠʭ ʩʪʝʨʠʣʴʥʳʭ ʢʣʝʪʦʢ ʙʦʣʝʝ ʪʝʤʥʳʤ ʮʚʝʪʦʤ. 

ʇʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʦʦʛʦʥʠʠ ʟʘʚʝʨʰʘʝʪʩʷ 
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ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʫ F. distichus, ʢʘʢ ʠ ʫ ʜʨʫʛʠʭ ʚʠʜʦʚ ʨʦʜʘ Fucus  

(ʇʝʪʨʦʚ, 1977; Smith, 1955), 8 ʷʡʮʝʢʣʝʪʦʢ. ʋ ʠʟʫʯʘʝʤʦʛʦ ʚʠʜʘ ʚ ʟʨʝʣʳʭ 

ʢʦʥʮʝʧʪʘʢʫʣʘʭ ʦʦʛʦʥʠʠ ʚʩʝʛʜʘ ʨʘʟʚʠʚʘʶʪʩʷ ʩʨʝʜʠ ʧʘʨʘʬʠʟʦʚ ʠ ʠʤʝʶʪ, ʢʘʢ 

ʙʳʣʦ ʩʢʘʟʘʥʦ ʚ ʧʨʝʜʳʜʫʱʝʤ ʨʘʟʜʝʣʝ ʛʣʘʚʳ, ʪʦʣʩʪʫʶ ʪʨʝʭʩʣʦʡʥʫʶ ʩʣʠʟʠʩʪʫʶ 

ʦʙʦʣʦʯʢʫ (ʨʠʩ. 14.11, ʛ-ʜ). 

 

ʘ ʙ ʚ

ʛ ʜ ʝ

ʞ

ʠ ʢ

ʣ

*

*

*

ʈʠʩ. 4.11. ʉʪʨʦʝʥʠʝ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʠ ʧʨʦʨʘʩʪʘʥʠʝ ʟʠʛʦʪʳ ʢʘʤʯʘʪʩʢʠʭ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ Fucus distichus: ʩʪʝʨʠʣʴʥʳʡ ʢʦʥʮʝʧʪʘʢʫʣ (ʮʝʢʦʩʪʦʤ) (ʘ); 

ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʢʦʥʮʝʧʪʘʢʫʣʳ, ʠʤʝʶʱʠʝ ʞʝʥʩʢʠʝ ʠ ʤʫʞʩʢʠʝ ʛʘʤʝʪʘʥʛʠʠ (ʙ, ʚ); ʥʝʟʨʝʣʳʝ 

ʦʦʛʦʥʠʠ ʜʦ ʨʝʜʫʢʮʠʦʥʥʦʛʦ ʜʝʣʝʥʠʷ (ʦʪʤʝʯʝʥʳ ʟʚʝʟʜʦʯʢʦʡ) ʠ ʧʘʨʘʬʠʟʳ (ʦʪʤʝʯʝʥʳ 

ʩʪʨʝʣʢʦʡ) (ʛ); ʟʨʝʣʳʡ ʦʦʛʦʥʠʡ ʩ ʩʬʦʨʤʠʨʦʚʘʥʥʳʤʠ ʷʡʮʝʢʣʝʪʢʘʤʠ; ʝ ï ʚʳʰʝʜʰʠʝ ʠʟ 

ʦʦʛʦʥʠʷ ʷʡʮʝʢʣʝʪʢʠ, ʧʦʢʨʳʪʳʝ ʝʜʠʥʦʡ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʦʡ; ʞ ï ʦʪʜʝʣʠʚʰʠʝʩʷ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ ʷʡʮʝʢʣʝʪʢʠ (ʜ); ʟʨʝʣʳʝ (ʦʪʤʝʯʝʥʳ ʟʚʝʟʜʦʯʢʦʡ) ʠ ʧʫʩʪʳʝ (ʦʪʤʝʯʝʥʳ ʩʪʨʝʣʢʦʡ) 

ʘʥʪʝʨʠʜʠʠ (ʠ); ʧʝʨʚʳʝ ʜʝʣʝʥʠʷ ʪʘʣʣʦʤʠʯʝʩʢʦʡ ʢʣʝʪʢʠ ʧʨʦʨʦʩʪʢʘ (ʢ); ʨʘʟʚʠʪʠʝ 

ʧʨʦʨʦʩʪʢʘ ʥʘ 7-ʦʡ ʜʝʥʴ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ (ʣ).  

ʄʘʩʰʪʘʙ: ʘ, ʙ ï 150 ʤʢʤ, ʚ, ʛ ï 100 ʤʢʤ, ʜ-ʣ ï 50 ʤʢʤ. 
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ʉ ʚʳʩʪʠʣʘʶʱʠʤʠ ʢʣʝʪʢʘʤʠ ʢʦʥʮʝʧʪʘʢʫʣʘ ʦʦʛʦʥʠʠ ʩʦʝʜʠʥʷʶʪʩʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʢʣʝʪʦʢ. ʇʝʨʝʜ ʨʝʜʫʢʮʠʦʥʥʳʤ ʜʝʣʝʥʠʝʤ 

ʧʨʠʤʦʨʜʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʜʦʩʪʠʛʘʶʪ ʚ ʩʨʝʜʥʝʤ 115 ʤʢʤ ʚ ʚʳʩʦʪʫ, ʪʦʣʱʠʥʘ ʠʭ 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʦʙʳʯʥʦ ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ 4-15 ʤʢʤ, ʚ ʦʪʜʝʣʴʥʳʭ 

ʩʣʫʯʘʷʭ ʦʥʘ ʜʦʩʪʠʛʘʝʪ 20 ʤʢʤ. ɿʨʝʣʳʝ ʦʦʛʦʥʠʠ ʩ ʭʦʨʦʰʦ ʨʘʟʣʠʯʠʤʳʤʠ 

ʷʡʮʝʢʣʝʪʢʘʤʠ (ʨʠʩ. 4.11, ʜ) ʜʦʩʪʠʛʘʶʪ 150-180 ʤʢʤ ʚʳʩʦʪʳ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʳʭʦʜʘ ʷʡʮʝʢʣʝʪʦʢ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʚʦʜʠʣʠ 

ʩʪʠʤʫʣʷʮʠʶ ʨʝʮʝʧʪʘʢʫʣʦʚ ʦʧʠʩʘʥʥʳʤ ʚʳʰʝ ʚ ʛʣʘʚʝ 3 ʩʧʦʩʦʙʦʤ. ɿʘʪʝʤ ʚʝʣʠ 

ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʚʳʭʦʜʦʤ ʷʡʮʝʢʣʝʪʦʢ ʠ ʠʭ ʜʘʣʴʥʝʡʰʠʤ ʨʘʟʚʠʪʠʝʤ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʚʳʰʝʜʰʠʝ 

ʠʟ ʢʦʥʮʝʧʪʘʢʫʣʦʚ ʦʦʛʦʥʠʠ ʝʱʝ ʦʩʪʘʶʪʩʷ ʦʢʨʫʞʝʥʥʳʤʠ ʝʜʠʥʦʡ ʜʚʫʩʣʦʡʥʦʡ 

ʦʙʦʣʦʯʢʦʡ, ʦʙʨʘʟʦʚʘʥʥʦʡ ʤʝʟʦ-ʠ ʵʥʜʦʭʠʪʦʥʦʤ (ʨʠʩ. 4.11, ʝ). ʊʨʝʪʠʡ ʚʥʝʰʥʠʡ 

ʩʣʦʡ ʦʙʦʣʦʯʢʠ ʦʦʛʦʥʠʷ ʢɻʟʦʭʠʪʦʥ, ʦʩʪʘʚʘʣʩʷ ʧʨʠʢʨʝʧʣʝʥʥʳʤ  

ʢ ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ ʝʛʦ ʢʣʝʪʢʝ. ʋʞʝ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʤʠʥʫʪ ʜʚʫʩʣʦʡʥʳʝ 

ʦʙʦʣʦʯʢʠ, ʦʢʨʫʞʘʶʱʠʝ ʷʡʮʝʢʣʝʪʢʠ, ʨʘʟʙʫʭʘʣʠ ʠ ʨʘʟʨʳʚʘʣʠʩʴ.  

ʆʢʨʫʛʣʳʝ ʷʡʮʝʢʣʝʪʢʠ ʚʳʩʚʦʙʦʞʜʘʣʠʩʴ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ (ʨʠʩ. 4.11, ʞ).  

ʆʥʠ ʩʦʜʝʨʞʘʣʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʙʫʨʳʝ ʛʨʘʥʫʣʳ ʠ ʜʦʩʪʠʛʘʣʠ 75 ʤʢʤ  

ʚ ʧʦʧʝʨʝʯʥʠʢʝ. 

ʄʫʞʩʢʠʝ ʘʥʪʝʨʠʜʠʠ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʥʘ ʨʘʟʚʝʪʚʣʝʥʥʳʭ ʥʠʪʷʭ, 

ʦʪʭʦʜʷʱʠʭ ʦʪ ʢʣʝʪʦʢ ʚʳʩʪʠʣʘʶʱʝʛʦ ʩʣʦʷ ʢʦʥʮʝʧʪʘʢʫʣʘ, ʩʨʝʜʠ ʦʦʛʦʥʠʝʚ  

ʠ ʧʘʨʘʬʠʟ. ʆʥʠ ʨʘʟʚʠʚʘʣʠʩʴ ʥʘ ʮʝʥʪʨʘʣʴʥʦʡ ʦʩʠ ʠ ʙʦʢʦʚʳʭ ʚʝʪʚʷʭ 

ʘʥʪʝʨʠʜʠʘʣʴʥʦʛʦ ʧʫʯʢʘ (ʨʠʩ. 4.11, ʠ). ɸʥʪʝʨʠʜʠʠ ʠʤʝʣʠ ʜʚʫʭʩʣʦʡʥʫʶ 

ʦʙʦʣʦʯʢʫ, ʧʦʵʪʦʤʫ ʚʩʝ ʘʥʪʝʨʦʟʦʠʜʳ, ʧʦʢʠʜʘʷ ʛʘʤʝʪʘʥʛʠʠ, ʙʳʣʠ ʟʘʢʣʶʯʝʥʳ  

ʚ ʝʜʠʥʳʡ ʦʜʥʦʩʣʦʡʥʳʡ ʩʣʠʟʠʩʪʳʡ ʧʘʢʝʪ, ʢʦʪʦʨʳʡ ʚʩʢʦʨʝ ʨʘʟʨʳʚʘʣʩʷ. 

ɺʥʝʰʥʠʡ ʩʣʦʡ ʦʙʦʣʦʯʢʠ ʘʥʪʝʨʠʜʠʷ ʪʘʢʞʝ, ʢʘʢ ʠ ʫ ʦʦʛʦʥʠʝʚ, ʦʩʪʘʚʘʣʩʷ 

ʧʨʠʢʨʝʧʣʝʥʥʳʤ ʢ ʥʝʩʫʱʝʡ ʠʭ ʥʠʪʠ (ʨʠʩ. 4.11, ʠ). ɺ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʩʨʝʜʝ 

ʩʚʦʙʦʜʥʦʧʣʘʚʘʶʱʠʝ ʘʥʪʝʨʦʟʦʠʜʳ ʧʦʷʚʣʷʣʠʩʴ ʙʳʩʪʨʝʝ, ʯʝʤ 



79 

ʚʳʩʚʦʙʦʜʠʚʰʠʝʩʷ ʠʟ ʦʦʛʦʥʠʝʚ ʷʡʮʝʢʣʝʪʢʠ. ʆʥʠ ʠʤʝʣʠ ʧʦ 2 ʣʘʪʝʨʘʣʴʥʳʭ 

ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʭ ʞʛʫʪʠʢʘ (ʨʠʩ. 4.8, 3). 

ʗʡʮʝʢʣʝʪʢʠ ʬʫʢʫʩʘ ʚʳʜʝʣʷʶʪ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʬʝʨʦʤʦʥ 

ʬʫʢʦʩʝʨʨʘʪʝʥ, ʢʦʪʦʨʳʡ ʧʨʠʚʣʝʢʘʝʪ ʢ ʥʠʤ ʘʥʪʝʨʦʟʦʠʜʳ (M¿ller, 1973). 

ʇʨʦʩʣʝʜʠʪʴ ʤʦʤʝʥʪ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʥʝ 

ʧʨʝʜʩʪʘʚʠʣʦʩʴ ʚʦʟʤʦʞʥʳʤ. ʇʦʩʢʦʣʴʢʫ ʜʣʷ ʵʪʦʛʦ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ 

ʦʪʩʫʪʩʪʚʦʚʘʚʰʫʶ ʚ ʥʘʰʝʤ ʨʘʩʧʦʨʷʞʝʥʠʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʫʶ ʪʝʭʥʠʢʫ.  

ɿʘ ʤʦʤʝʥʪ ʧʦʷʚʣʝʥʠʷ ʟʠʛʦʪ ʤʳ ʧʨʠʥʠʤʘʣʠ ʯʝʪʳʨʝʭʯʘʩʦʚʦʡ ʧʝʨʠʦʜ, 

ʧʨʦʰʝʜʰʠʡ ʧʦʩʣʝ ʧʦʛʨʫʞʝʥʠʷ ʧʨʦʩʪʠʤʫʣʠʨʦʚʘʥʥʳʭ ʨʝʮʝʧʪʘʢʫʣʦʚ  

ʚ ʦʭʣʘʞʜʝʥʥʫʶ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ. ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʥʘʙʣʶʜʝʥʠʷ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢ ʵʪʦʤʫ ʤʦʤʝʥʪʫ ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʩʨʝʜʝ ʩ ʘʢʪʠʚʥʦ ʧʣʘʚʘʶʱʠʤʠ 

ʘʥʪʝʨʦʟʦʠʜʘʤʠ ʚʩʝ ʷʡʮʝʢʣʝʪʢʠ ʫʞʝ ʧʦʢʠʜʘʶʪ ʦʦʛʦʥʠʠ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʟʠʛʦʪ ʫ ʬʫʢʫʩʘ ʧʨʠ ʩʤʝʰʠʚʘʥʠʠ ʟʨʝʣʳʭ 

ʷʡʮʝʢʣʝʪʦʢ ʠ ʘʥʪʝʨʦʟʦʠʜʦʚ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʝʯʝʥʠʝ 30Ñ15 ʤʠʥ. (Wakana, Abe, 

1992; Motomura, 1994). ʀʭ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʚ ʧʝʨʚʳʝ ʯʘʩʳ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʟʠʛʦʪ ʠʟʫʯʝʥʦ ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʦ. ɺ ʨʘʙʦʪʘʭ ʟʘʨʫʙʝʞʥʳʭ  

ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʘʣʴʛʦʣʦʛʦʚ ʦʧʠʩʘʥʳ ʚʘʞʥʳʝ ʘʩʧʝʢʪʳ ʠʭ ʧʦʣʷʨʠʟʘʮʠʠ, 

ʧʝʨʚʳʭ ʜʝʣʝʥʠʡ, ʘ ʪʘʢʞʝ ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʝ 

ʧʝʨʝʩʪʨʦʡʢʠ (ʊʘʨʘʭʦʚʩʢʘʷ, 2006; Quatrano, 1980; Kropf, 1997; Nagasato et al., 

1999; Nagasato et al., 2015). 

ʇʝʨʚʦʝ ʜʝʣʝʥʠʝ ʫ ʟʠʛʦʪ ʬʫʢʫʩʘ ʚ ʥʘʰʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʧʨʦʠʩʭʦʜʠʣʦ 

ʯʝʨʝʟ ʩʫʪʢʠ ʧʦʩʣʝ ʠʭ ʧʦʷʚʣʝʥʠʷ. ʅʘ ʩʝʜʴʤʦʡ ʜʝʥʴ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

ʵʤʙʨʠʦʥʦʚ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʦʥʠ ʩʦʩʪʦʷʣʠ ʫʞʝ ʠʟ 3-8 ʢʣʝʪʦʢ  

(ʨʠʩ. 4.11, ʢ-ʣ). 

ʂʣʝʪʢʠ, ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʜʝʣʝʥʠʷ ʟʠʛʦʪʳ, ʫʞʝ ʠʤʝʣʠ 

ʧʝʨʚʠʯʥʫʶ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ (ʨʠʩ. 4.12, ʘ). ʆʜʥʘ ʠʟ ʥʠʭ, ʪʘʣʣʦʤʠʯʝʩʢʘʷ, ʙʳʣʘ 

ʙʦʣʝʝ ʢʨʫʧʥʦʡ ʠ ʦʢʨʫʛʣʦʡ, ʜʨʫʛʘʷ, ʨʠʟʦʠʜʘʣʴʥʘʷ, ʙʳʣʘ ʙʦʣʝʝ ʚʳʪʷʥʫʪʦʡ. 

ʊʘʣʣʦʤʠʯʝʩʢʘʷ ʢʣʝʪʢʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʝʣʠʣʘʩʴ ʙʦʣʝʝ ʘʢʪʠʚʥʦ ʠ ʬʦʨʤʠʨʦʚʘʣʘ 
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ʢʣʘʜʦʤʥʫʶ ʯʘʩʪʴ ʩʣʦʝʚʠʱʘ, ʠʟ ʢʦʪʦʨʦʡ ʧʦʟʞʝ ʧʦʷʚʣʷʣʘʩʴ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʩʣʦʝʚʠʱʘ ʬʫʢʫʩʘ ï ʜʠʭʦʪʦʤʠʯʝʩʢʠ ʨʘʟʚʝʪʚʣʝʥʥʳʡ ʢʫʩʪʠʢ, ʘ ʧʦʜʦʰʚʘ ʠ 

ʥʝʙʦʣʴʰʘʷ ʯʘʩʪʴ ʦʩʥʦʚʘʥʠʷ ʩʪʚʦʣʠʢʘ ʨʘʟʚʠʚʘʣʠʩʴ ʠʟ ʨʠʟʦʠʜʘʣʴʥʦʡ ʢʣʝʪʢʠ. ʋ 

ʠʟʫʯʝʥʥʳʭ ʥʘʤʠ ʵʤʙʨʠʦʥʦʚ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʜʚʝ 

ʨʠʟʦʠʜʘʣʴʥʳʝ ʢʣʝʪʢʠ. 

ʏʝʨʝʟ 26 ʜʥʝʡ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʬʫʢʫʩʘ ʜʣʠʥʘ ʩʘʤʳʭ ʢʨʫʧʥʳʭ 

ʧʨʦʨʦʩʪʢʦʚ ʜʦʩʪʠʛʘʣʘ 600 ʤʢʤ (ʨʠʩ. 4.12, ʘ-ʙ). ʀʭ ʨʠʟʦʠʜʘʣʴʥʘʷ ʯʘʩʪʴ ʦʙʳʯʥʦ 

ʙʳʣʘ ʥʝʨʘʟʚʝʪʚʣʝʥʥʦʡ ʠ ʩʦʩʪʦʷʣʘ ʠʟ 6-8 ʢʣʝʪʦʢ (ʨʠʩ. 4.12, ʘ). ʅʘ ʘʧʠʢʘʣʴʥʦʡ 

ʯʘʩʪʠ ʧʨʦʨʦʩʪʢʦʚ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʦʜʥʦʨʷʜʥʳʝ ʤʥʦʛʦʢʣʝʪʦʯʥʳʝ ʛʠʘʣʠʥʦʚʳʝ 

ʚʦʣʦʩʢʠ (ʨʠʩ. 4.12, ʙ). ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʶʚʝʥʠʣʴʥʳʭ ʨʘʩʪʝʥʠʡ 

ʧʨʠʚʦʜʠʣʦ ʢ ʧʦʷʚʣʝʥʠʶ 2-4-ʭ ʦʯʝʥʴ ʜʣʠʥʥʳʭ ʛʠʘʣʠʥʦʚʳʭ ʚʦʣʦʩʢʦʚ (ʨʠʩ. 

4.12, ʚ-ʛ).  

 
ʈʠʩ. 4.12. ʈʘʟʥʦʚʦʟʨʘʩʪʥʳʝ ʧʨʦʨʦʩʪʢʠ Fucus evanescens ʚ ʢʫʣʴʪʫʨʘʭ: ʛʨʫʧʧʦʚʦʝ ʨʘʟʚʠʪʠʝ 

ʶʚʝʥʠʣʴʥʳʭ ʩʧʦʨʦʬʠʪʦʚ, ʦʪʯʝʪʣʠʚʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʠʭ ʪʘʣʣʦʤʠʯʝʩʢʘʷ ʠ ʨʠʟʦʠʜʘʣʴʥʘʷ 

ʯʘʩʪʠ (ʘ); ʦʙʨʘʟʦʚʘʥʠʝ ʘʧʠʢʘʣʴʥʳʭ ʚʦʣʦʩʢʦʚ ʥʘ 26-ʳʝ ʩʫʪʢʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ (ʙ); 

ʩʧʦʨʦʬʠʪʳ ʩ ʨʘʟʚʠʪʳʤʠ ʛʠʘʣʠʥʦʚʳʤʠ ʚʦʣʦʩʢʘʤʠ (ʦʪʤʝʯʝʥʳ ʩʪʨʝʣʢʘʤʠ) ʥʘ 115-ʳʡ ʜʝʥʴ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ (ʚ, ʛ). ʄʘʩʰʪʘʙ: ʘ, ʚ ï 250 ʤʢʤ, ʙ ï 20 ʤʢʤ, ʛ ï 50 ʤʢʤ 

 

ʘ ʙ

ʚ ʛ
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ʂ ʯʝʪʚʝʨʪʦʤʫ ʤʝʩʷʮʫ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʤʦʣʦʜʳʝ ʧʨʦʨʦʩʪʢʠ ʫʞʝ ʙʳʣʠ 

ʟʘʤʝʪʥʳ ʥʝʚʦʦʨʫʞʝʥʥʳʤ ʛʣʘʟʦʤ ʠ ʜʦʩʪʠʛʘʣʠ 1,0-1,2 ʤʤ ʜʣʠʥʳ. ɸʧʠʢʘʣʴʥʘʷ 

ʯʘʩʪʴ ʠʭ ʢʣʘʜʦʤʥʳʭ ʩʣʦʝʚʠʱ ʥʝʩʣʘ 2-4 ʤʥʦʛʦʢʣʝʪʦʯʥʳʭ ʚʦʣʦʩʢʘ. ʀʭ ʨʘʟʤʝʨʳ 

ʟʘʯʘʩʪʫʶ ʧʨʝʚʳʰʘʣʠ ʦʩʪʘʣʴʥʫʶ ʯʘʩʪʴ ʧʨʦʨʦʩʪʢʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʨʘʟʚʠʪʠʝ 

ʛʠʘʣʠʥʦʚʳʭ ʚʦʣʦʩʢʦʚ ʫ ʬʫʢʦʠʜʦʚ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

ʙʠʦʛʝʥʦʚ ʚ ʩʨʝʜʝ. ʈʘʟʨʘʩʪʘʷʩʴ ʠ ʩʦʚʝʨʰʘʷ ʧʦʩʪʦʷʥʥʳʝ ʜʚʠʞʝʥʠʷ ʚ ʧʦʪʦʢʝ 

ʚʦʜʳ, ʦʥʠ, ʢʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ, ʘʢʪʠʚʥʦ ʦʩʫʱʝʩʪʚʣʷʶʪ ʬʫʥʢʮʠʶ 

ʦʨʛʘʥʦʪʨʦʬʥʦʛʦ ʧʠʪʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʨʦʩʪʢʦʚ ʚʠʜʦʚ F. distichus subsp. 

evanescens ʠ F. serratus ʧʨʦʚʦʜʠʤʳʝ ʜʨʫʛʠʤʠ ʘʚʪʦʨʘʤʠ, ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʢʦʣʠʯʝʩʪʚʦ ʠ ʜʣʠʥʘ ʛʠʘʣʠʥʦʚʳʭ ʚʦʣʦʩʢʦʚ ʠʤʝʶʪ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʢʦʨʨʝʣʷʮʠʶ 

ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʥʠʪʨʘʪʦʚ ʠ ʬʦʩʬʘʪʦʚ (Steen, Scrosat, 2004; Guiry, Guiry, 2019).  

ɸʚʪʦʨʳ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʨʘʙʦʪ ʦʪʤʝʪʠʣ ʪʘʢʞʝ, ʯʪʦ ʫ F. distichus subsp. 

evanescens ʵʪʘ ʩʚʷʟʴ ʚʳʨʘʞʝʥʘ ʩʠʣʴʥʝʡ, ʯʝʤ ʫ F. serratus ʠ ʚ ʦʙʝʜʥʝʥʥʦʡ 

ʙʠʦʛʝʥʘʤʠ ʩʨʝʜʝ ʥʘ ʦʜʥʦʤ ʝʛʦ ʧʨʦʨʦʩʪʢʝ ʤʦʞʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʟʚʠʚʘʪʴʩʷ 

ʙʦʣʝʝ 20 ʛʠʘʣʠʥʦʚʳʭ ʚʦʣʦʩʢʦʚ.  

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʧʨʦʨʦʩʪʢʦʚ F. distichus  

ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʩʨʝʜʝ ʬʦʨʤʠʨʦʚʘʣʦʩʴ ʥʝ ʙʦʣʝʝ 4 ʚʦʣʦʩʢʦʚ (ʨʠʩ. 4.12, ʚ-ʛ). 

ʕʪʦ ʛʦʚʦʨʠʪ ʣʠʰʴ ʦ ʪʦʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʚʰʘʷʩʷ ʥʘʤʠ ʢʫʣʴʪʫʨʘʣʴʥʘʷ ʩʨʝʜʘ 

ʠʤʝʣʘ ʜʦʩʪʘʪʦʯʥʫʶ ʜʣʷ ʨʘʥʥʝʛʦ ʨʘʟʚʠʪʠʷ ʬʫʢʫʩʘ ʢʦʥʮʝʥʪʨʘʮʠʶ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ. 

 
4.3. ʄʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʠ ʨʘʟʤʥʦʞʝʥʠʝ ʬʫʢʫʩʘ 

4.3.1. ʀʟʫʯʝʥʠʝ ʨʦʩʪʘ ʠ ʩʧʦʨʦʥʦʰʝʥʠʷ ʤʝʯʝʥʳʭ ʨʘʩʪʝʥʠʡ  

ʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʨʦʩʪʘ ʠ ʩʧʦʨʦʥʦʰʝʥʠʷ ʨʘʩʪʝʥʠʡ ʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʟʥʦʨʘʟʤʝʨʥʳʝ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʝ ʤʝʯʝʥʳʝ ʨʘʩʪʝʥʠʷ (ʨʠʩ. 4.13). 

ɺ ʛʣʘʚʝ çʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳè ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʳ ʤʝʪʦʜʳ ʠʭ ʤʝʯʝʥʠʷ, 

ʩʧʦʩʦʙʳ ʠʟʤʝʨʝʥʠʡ, ʦʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʠ ʩʨʝʜʥʝʤʝʩʷʯʥʦʛʦ 
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ʈʠʩ. 4.13. ʀʟʤʝʥʝʥʠʝ ʬʝʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʦʦʙʱʝʩʪʚʘ ʬʫʢʫʩʘ ʩ ʤʝʯʝʥʳʤʠ 

ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ ʚ ʧʝʨʠʦʜ ʩ 1 ʘʧʨʝʣʷ ʧʦ 4 ʥʦʷʙʨʷ 2017 ʛ. ʚ ʤʝʩʪʝ 

ʧʨʦʚʝʜʝʥʠʷ ʧʦʩʪʦʷʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʚ ʙʫʭ. ʉʝʨʦʛʣʘʟʢʘ. ʌʦʪʦʛʨʘʬʠʠ ʩʜʝʣʘʥʳ 01.04.17 

(1); 16.04.17 (2); 13.05.17 (3); 08.06.17 (4); 12.07.17 (5); 27.07.17 (6); 08.08.17 (7); 

18.09.17 (8); 04.11.17 (9) 
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ʧʨʠʨʦʩʪʘ ʚʝʪʚʝʡ. ʊʘʤ ʞʝ ʜʘʥʘ ʨʘʩʰʠʬʨʦʚʢʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʠʞʝ, ʚ ʪʝʢʩʪʝ  

ʠ ʚ ʧʦʜʧʠʩʷʭ ʢ ʨʠʩʫʥʢʘʤ ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ ʚʝʪʚʝʡ ʨʘʟʥʳʭ ʧʦʨʷʜʢʦʚ  

ʠ ʨʘʩʪʝʥʠʡ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ. 

ʅʘʧʦʤʥʠʤ, ʯʪʦ ʜʣʠʥʘ ʚʝʪʚʝʡ ʚ ʪʘʙʣʠʮʘʭ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʵʪʦʪ ʨʘʟʜʝʣ 

ʜʠʩʩʝʨʪʘʮʠʠ ʦʙʦʟʥʘʯʘʝʪʩʷ ʢʘʢ Ln, ʛʜʝ ʧʦʢʘʟʘʪʝʣʴ çnè ʧʦʢʘʟʳʚʘʝʪ ʧʦʨʷʜʦʢ 

ʚʝʪʚʠ. ʈʘʟʥʦʚʦʟʨʘʩʪʥʳʝ ʨʘʩʪʝʥʠʷ, ʠʤʝʚʰʠʝ ʥʘ ʤʦʤʝʥʪ ʤʝʯʝʥʠʷ ʨʘʟʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʜʠʭʦʪʦʤʠʡ, ʦʪʤʝʯʝʥʳ ʢʘʢ Dn, ʛʜʝ çnè ï ʧʦʢʘʟʳʚʘʝʪ ʯʠʩʣʦ 

ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ ʚʝʪʚʣʝʥʠʡ. 

ɺʳʰʝ ʙʳʣʦ ʩʢʘʟʘʥʦ, ʯʪʦ ʥʘ ʨʘʟʚʠʪʠʝ Fucus distichus ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʩʦʣʝʥʦʩʪʴ ʚʦʜʳ. ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʠʟʫʯʝʥʠʠ ʤʝʯʝʥʳʭ ʨʘʩʪʝʥʠʡ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦ ʣʠʥʝʡʥʳʡ ʨʦʩʪ F. distichus ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ ʧʨʦʠʩʭʦʜʠʣ  
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ʚ ʚʝʩʝʥʥʠʡ ʠ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜʳ, ʢʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʥʝ ʧʨʝʚʳʰʘʣʘ  

10-11ÜC, ʘ ʩʦʣʝʥʦʩʪʴ ï 10 ă. ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ʨʘʙʦʪʝ ʉ.ɺ. ʄʘʣʘʚʝʥʜʳ (2011) 

ʫʢʘʟʘʥʦ, ʯʪʦ ʘʢʪʠʚʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʥʦ-ʤʘʩʩʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʧʣʦʱʘʜʠ 

ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʫ ʙʘʨʝʥʮʝʚʦʤʦʨʩʢʦʛʦ F. distichus ʠʤʝʶʪ 

ʤʝʩʪʦ ʧʨʠ ʧʝʨʝʤʝʥʥʦʡ ʩʦʣʝʥʦʩʪʠ 10-25 ă, ʠ ʯʪʦ ʥʠʞʥʝʡ ʛʨʘʥʠʮʝʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʪʦʛʦ ʚʠʜʘ ʢ ʩʦʣʝʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʟʥʘʯʝʥʠʷ 5-10 ă. 

ɺʩʣʝʜ ʟʘ ʩʝʟʦʥʥʳʤʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ ʫ ʤʝʯʝʥʳʭ ʨʘʩʪʝʥʠʡ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʟʘʤʝʪʥʦ ʤʝʥʷʣʠʩʴ 

ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʨʠʨʦʩʪʘ ʦʙʱʝʡ ʜʣʠʥʳ (AGR). ʕʪʦ ʭʦʨʦʰʦ ʚʠʜʥʦ ʠʟ 

ʧʨʠʚʝʜʝʥʥʦʡ ʥʠʞʝ ʪʘʙʣʠʮʳ 4.2. 

ʊʘʙʣʠʮʘ 4.2 

ʄʝʩʷʯʥʘʷ (AGRʤʝʩ) ʠ ʩʫʪʦʯʥʘʷ (AGRʩʫʪ) ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʤʝʯʝʥʳʭ ʨʘʩʪʝʥʠʡ Fucus distichus 

ʠ ʢʦʣʠʯʝʩʪʚʦ ʜʠʭʦʪʦʤʠʡ, ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʚ 

ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʡ 
  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 
ʈʘʟʤʝʨʥʘʷ ʛʨʫʧʧʘ ʥʘ ʥʘʯʘʣʦ ʠʩʩʣʝʜʦʚʘʥʠʡ 

D1 D2 D3 D4 D5 

AGR ʤʝʩ (ʤʤ/ʤʝʩ) 32,8 24,2 36,7 28,0 23,0 

AGR ʩʫʪ (ʤʤ/ʩʫʪ) 1,04 0,76 1,16 0,88 0,73 

ʂʦʣʠʯʝʩʪʚʦ ʥʦʚʳʭ ʜʠʭʦʪʦʤʠʡ ʢ ʢʦʥʮʫ 

ʥʘʙʣʶʜʝʥʠʡ  
6 5 5 4 4 

 
ɸʥʘʣʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʥʝʡ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʡ 

ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʠ ʩʨʝʜʥʝʤʝʩʷʯʥʳʡ ʧʨʠʨʦʩʪ ʠʤʝʣ ʤʝʩʪʦ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʛʨʫʧʧ D1 ʠ D3, ʘ ʩʘʤʳʝ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ AGRʤʝʩ ʠ AGRʩʫʪ ʠʤʝʣʠ ʨʘʩʪʝʥʠʷ D5. 

ʆʥʠ ʞʝ ʥʘʨʷʜʫ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʛʨʫʧʧʳ D4 ʩʬʦʨʤʠʨʦʚʘʣʠ ʤʝʥʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʥʦʚʳʭ ʜʠʭʦʪʦʤʠʡ, ʯʝʤ ʙʦʣʝʝ ʤʦʣʦʜʳʝ ʨʘʩʪʝʥʠʷ. ʆʙʲʷʩʥʷʝʪʩʷ ʵʪʦ 

ʪʝʤ, ʯʪʦ ʚ ʠʟʫʯʘʝʤʦʡ ʤʠʢʨʦʧʦʧʫʣʷʮʠʠ ʙʦʣʝʝ ʚʟʨʦʩʣʳʝ ʨʘʩʪʝʥʠʷ ʘʢʪʠʚʥʝʝ 

ʚʳʧʦʣʥʷʣʠ ʬʫʥʢʮʠʶ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ.  

ʋ ʨʘʩʪʝʥʠʡ ʨʘʟʤʝʨʥʦʡ ʛʨʫʧʧʳ D3 ʧʦʢʘʟʘʪʝʣʠ AGRʤʝʩ ʠ AGRʩʫʪ 

ʩʦʩʪʘʚʠʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 36,7 ʤʤ/ʤʝʩ ʠ 1,16 ʤʤ/ʩʫʪ. ʋ ʦʙʨʘʟʮʦʚ ʬʫʢʫʩʘ  

D1 ʦʥʠ ʙʳʣʠ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʠʤʠ: 32,8 ʤʤ/ʤʝʩ ʠ 1,04 ʤʤ/ʩʫʪ. ɺ ʦʩʪʘʣʴʥʳʭ 

ʨʘʟʤʝʨʥʳʭ ʛʨʫʧʧʘʭ ʧʨʠʨʦʩʪ ʙʳʣ ʥʘ 23,7-36,7% ʤʝʥʴʰʝ, ʯʝʤ ʫ ʨʘʩʪʝʥʠʡ D3.  

ʂ ʢʦʥʮʫ ʥʘʙʣʶʜʝʥʠʡ ʦʙʱʘʷ ʜʣʠʥʘ ʨʘʩʪʝʥʠʡ ʚ ʛʨʫʧʧʘʭ D1 ʠ D4 ʚʘʨʴʠʨʦʚʘʣʘ  

ʚ ʧʨʝʜʝʣʘʭ 231-239 ʤʤ, ʚ ʛʨʫʧʧʘʭ D3 ʠ D5 ʦʪ 279 ʜʦ 284 ʤʤ, ʘ ʚ ʛʨʫʧʧʝ D2 ʦʥʘ 

ʥʝ ʧʨʝʚʳʰʘʣʘ 180 ʤʤ. 
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ɿʘ 190 ʩʫʪʦʢ ʥʘʙʣʶʜʝʥʠʡ ʫ ʤʝʯʝʥʳʭ ʬʫʢʫʩʦʚ ʦʙʨʘʟʦʚʘʣʦʩʴ ʦʪ ʯʝʪʳʨʝʭ 

ʜʦ ʰʝʩʪʠ ʥʦʚʳʭ ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ ʚʝʪʚʣʝʥʠʡ. ɺ ʛʨʫʧʧʝ D1 ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ  

6 ʥʦʚʳʭ ʜʠʭʦʪʦʤʠʡ, ʠʟ ʢʦʪʦʨʳʭ 4 ʚʦʟʥʠʢʣʠ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ (ʪʘʙʣ. 4.2).  

ɼʣʷ ʨʘʩʪʝʥʠʡ ʨʘʟʤʝʨʥʳʭ ʛʨʫʧʧ D2 ʠ D3 ʪʘʢʞʝ ʙʳʣʦ ʭʘʨʘʢʪʝʨʥʦ ʘʢʪʠʚʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʚʝʪʚʝʡ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ (4 ʠʟ 5 ʚʥʦʚʴ ʦʙʨʘʟʦʚʘʚʰʠʭʩ)̫. ʆʩʝʥʴʶ 

(ʩʝʥʪʷʙʨʴ-ʦʢʪʷʙʨʴ) ʚ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ D4 ʠ D5 ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʦʜʥʘ ʠ ʜʚʝ 

ʚʝʪʚʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ ʟʘ ʚʩʝ ʚʨʝʤʷ ʥʘʙʣʶʜʝʥʠʡ ʧʦ 4 ʚʝʪʚʠ. 

ʀʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʨʘʩʪʝʥʠʡ (D1-D5)  

ʚ ʧʨʠʢʘʤʯʘʪʩʢʠʭ ʚʦʜʘʭ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʬʫʢʫʩʳ ʨʘʟʤʝʨʥʦʡ ʛʨʫʧʧʳ  

D1 ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʠʙʦʣʴʰʝʡ ʩʢʦʨʦʩʪʴʶ ʣʠʥʝʡʥʦʛʦ ʨʦʩʪʘ. ʂ ʢʦʥʮʫ ʧʝʨʚʦʡ 

ʜʝʢʘʜʳ ʦʢʪʷʙʨʷ ʦʥʠ ʩʧʦʩʦʙʥʳ ʩʬʦʨʤʠʨʦʚʘʪʴ ʜʦ ʩʝʤʠ ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ 

ʚʝʪʚʣʝʥʠʡ ʠ ʫʞʝ ʧʨʠ ʪʨʝʭ ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ ʚʝʪʚʣʝʥʠʷʭ ʤʦʛʫʪ ʫʯʘʩʪʚʦʚʘʪʴ  

ʚ ʨʘʟʤʥʦʞʝʥʠʠ. ɿʘ ʧʝʨʠʦʜ ʩ 1 ʘʧʨʝʣʷ ʧʦ 7 ʦʢʪʷʙʨʷ ʨʘʩʪʝʥʠʷ ʛʨʫʧʧʳ D2 ʠʤʝʣʠ 

ʩʝʤʴ ʧʦʨʷʜʢʦʚ ʚʝʪʚʝʡ, ʨʘʩʪʝʥʠʷ ʛʨʫʧʧ D3 ʠ D4 ï ʚʦʩʝʤʴ ʧʦʨʷʜʢʦʚ, ʘ ʛʨʫʧʧʳ 

D5 - ʜʝʚʷʪʴ. 

ʉ 1 ʘʧʨʝʣʷ ʧʦ 13 ʤʘʷ ʫ D3 ʠ D4 ʨʘʩʪʝʥʠʡ ʙʳʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ 

ʥʘʠʤʝʥʴʰʠʡ ʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʦʙʱʝʡ ʜʣʠʥʳ (ʨʠʩ. 4.14), ʧʦʩʢʦʣʴʢʫ  

ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ ʚʦʜʦʨʦʩʣʝʡ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʠʤʝʝʪ ʤʝʩʪʦ ʘʢʪʠʚʥʳʡ 

ʣʠʥʝʡʥʳʡ ʨʦʩʪ. ʉʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʠʡ ʧʨʠʨʦʩʪ ʙʳʣ ʦʪʤʝʯʝʥ  

ʫ ʨʘʟʤʝʨʥʳʭ ʛʨʫʧʧ D1, D2 ʠ D4 ʚ ʘʚʛʫʩʪʝ. ʕʪʦ ʚʨʝʤʷ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʷʚʣʷʝʪʩʷ 

ʚʨʝʤʝʥʝʤ ʘʢʪʠʚʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʚʠʜʘ. ɺʪʦʨʦʝ ʟʘʤʝʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʧʨʠʨʦʩʪʘ ʜʣʠʥʳ ʩʣʦʝʚʠʱʘ ʫ ʚʩʝʭ ʨʘʟʤʝʨʥʦ-ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʙʳʣʦ ʦʪʤʝʯʝʥʦ 

ʦʩʝʥʴʶ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʚ ʵʪʦ ʚʨʝʤʷ ʛʦʜʘ AGR ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʘʟʥʳʭ 

ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʙʳʣʘ ʨʘʟʥʦʡ. ʋ ʨʘʟʤʝʨʥʦʡ ʛʨʫʧʧʳ D1 ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʧʨʠʨʦʩʪ ʦʙʱʝʡ ʜʣʠʥʳ 2,33 ʤʤ/ʩʫʪ ʥʘʙʣʶʜʘʣʩʷ ʚ ʤʘʝ-ʠʁ ʥʝ. 

ɸʢʪʠʚʥʳʡ ʨʦʩʪ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʛʨʫʧʧʳ D2 ʥʘʙʣʶʜʘʣʩʷ ʚ ʘʚʛʫʩʪʝ, ʦʥ 

ʩʦʩʪʘʚʣʷʣ 1,87 ʤʤ/ʩʫʪ. ɼʣʷ ʛʨʫʧʧʳ D3 ʙʳʣ ʭʘʨʘʢʪʝʨʝʥ ʨʝʟʢʠʡ ʚʩʧʣʝʩʢ 

ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʥʘʯʘʣʝ ʣʝʪʘ ʜʦ 2,26 ʤʤ/ʩʫʪ ʠ ʧʣʘʚʥʦʝ ʩʥʠʞʝʥʠʝ AGRʤʝʩ 

ʜʦ 1,19 ʤʤ/ʩʫʪ ʢ ʩʝʨʝʜʠʥʝ ʩʝʥʪʷʙʨʷ. ʋ ʨʘʩʪʝʥʠʡ ʛʨʫʧʧʳ D4, ʢʘʢ  

ʠ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʛʨʫʧʧʳ D2, ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ AGRʩʫʪ ʙʳʣʦ 
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ʦʪʤʝʯʝʥʦ ʚ ʘʚʛʫʩʪʝ ʠ ʩʦʩʪʘʚʣʷʣʦ 1.6 ʤʤ/ʩʫʪ. ʋ ʨʘʩʪʝʥʠʡ ʛʨʫʧʧʳ D5 ʟʥʘʯʝʥʠʝ 

AGRʩʫʪ ʚ ʪʝʯʝʥʠʝ ʣʝʪʘ ʚʘʨʴʠʨʦʚʘʣʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʦʪ 0,46 ʜʦ 1,08 ʤʤ/ʩʫʪ, 

ʦʜʥʘʢʦ ʚ ʩʝʨʝʜʠʥʝ ʩʝʥʪʷʙʨʷ ʫ ʥʠʭ ʙʳʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ 

AGRʩʫʪ, ʜʦ 2,21 ʤʤ/ʩʫʪ (ʨʠʩ. 4.14). 

 

ʈʠʩ. 4.14 ʇʦʤʝʩʷʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ Fucus 

distichus ʚ ʨʘʟʥʦʨʘʟʤʝʨʥʳʭ ʛʨʫʧʧʘʭ D1ïD5 

 

ɺ ʮʝʣʦʤ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ F. distichus ʚ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʚʘʨʴʠʨʦʚʘʣʘ 

ʦʪ 23,2 ʜʦ 36,7 ʤʤ/ʤʝʩ ʠʣʠ ʦʪ 0,6 ʜʦ 2,33 ʤʤ/ʩʫʪ., ʝʩʣʠ ʚʳʨʘʟʠʪʴ ʝʝ ʚ 

ʧʦʢʘʟʘʪʝʣʷʭ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ. ɺ ʨʘʙʦʪʝ ɸ.ʅ. ʂʘʤʥʝʚʘ (1999) ʜʣʷ 

ʵʪʦʛʦ ʚʠʜʘ ʫʢʘʟʳʚʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʡ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ - 0,8 ʤʤ/ʩʫʪ.  
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ɼʣʷ ʨʘʩʪʝʥʠʡ F. distichus, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʫ ʙʝʨʝʛʦʚ ɺʘʥʢʫʚʝʨʘ, 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ AGR (14 ʤʤ/ʤʝʩ) ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ ʦʩʝʥʥʝʝ ʚʨʝʤʷ 

(Ang, 1991). ʕʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ, ʯʝʤ ʫ ʠʟʫʯʝʥʥʳʭ ʥʘʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ  

F. distichus. ɺʝʨʦʷʪʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʙʠʦʛʝʥʥʳʤ ʟʘʛʨʷʟʥʝʥʠʝʤ ʨʘʡʦʥʘ 

ʧʨʦʚʝʜʝʥʠʷ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʤʝʯʝʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʙʦʣʝʝ ʶʞʥʳʤ 

ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʰʪʘʪʘ ɺʘʥʢʫʚʝʨ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩ ʙʦʣʴʰʠʤ ʧʨʦʛʨʝʚʦʤ 

ʤʦʨʩʢʠʭ ʚʦʜ, ʦʤʳʚʘʶʱʠʭ ʝʛʦ ʧʦʙʝʨʝʞʴʝ. F. distichus, ʢʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ 

ʚʳʰʝ, ʷʚʣʷʝʪʩʷ ʙʦʨʝʘʣʴʥʦ-ʘʨʢʪʠʯʝʩʢʠʤ ʚʠʜʦʤ, ʧʦʵʪʦʤʫ ʦʧʪʠʤʘʣʴʥʳʤʠ ʜʣʷ 

ʝʛʦ ʨʘʟʚʠʪʠʷ ʷʚʣʷʶʪʩʷ ʧʨʠʧʦʣʷʨʥʳʝ ʠ ʭʦʣʦʜʦʫʤʝʨʝʥʥʳʝ ʰʠʨʦʪʳ  

(L¿ning, 1984; Coyer et al., 2006). 

ɹʦʣʝʝ ʨʘʥʥʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, 

ʯʪʦ ʜʣʷ ʘʪʣʘʥʪʠʯʝʩʢʠʭ ʧʦʧʫʣʷʮʠʡ F. distichus ʟʥʘʯʝʥʠʷ AGR ʠʟʤʝʥʷʶʪʩʷ ʦʪ 

25 ʜʦ 40 ʤʤ/ʤʝʩ (Sideman, Mathieson, 1983; Keser, Larson, 1984). ɸʙʩʦʣʶʪʥʘʷ 

ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʫ ʜʨʫʛʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Fucus ʟʥʘʯʠʪʝʣʴʥʦ ʚʘʨʴʠʨʫʝʪ.  

ʋ F. vesiculosus ʦʥʘ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʦʪ 35 ʜʦ 60 ʤʤ/ʤʝʩ (Keser, Larson, 

1984). ʅʘʠʤʝʥʴʰʘʷ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ (19-28 ʤʤ/ʤʝʩ) ʦʪʤʝʯʝʥʘ ʫ F. spiralis 

(Niemeck, Mathieson, 1976). ʋʯʠʪʳʚʘʷ ʵʪʠ ʜʘʥʥʳʝ, ʢʘʤʯʘʪʩʢʫʶ ʧʦʧʫʣʷʮʠʶ  

F. distichus ʠʟ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʠʤʝʶʱʫʶ 

ʚʳʩʦʢʠʝ ʪʝʤʧʳ ʨʦʩʪʘ. ʊʘʢ ʨʘʩʪʝʥʠʷ ʥʘʠʤʝʥʴʰʝʡ ʠʟ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʥʘʤʠ 

ʨʘʟʤʝʨʥʳʭ ʛʨʫʧʧ ʬʫʢʫʩʘ D1 ʟʘ ʧʦʣʛʦʜʘ ʜʦʩʪʠʛʣʠ ʧʨʦʤʳʩʣʦʚʳʭ ʨʘʟʤʝʨʦʚ ï  

23 ʩʤ ʜʣʠʥʳ. 

ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʢʘʨʜʠʥʘʣʴʥʦ ʤʝʥʷʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ  

ʦ ʙʠʦʣʦʛʠʠ ʨʘʟʚʠʪʠʷ ʠʟʫʯʘʝʤʦʛʦ ʚʠʜʘ ʚ ʧʨʠʢʘʤʯʘʪʩʢʠʭ ʚʦʜʘʭ ʠ ʧʦʢʘʟʳʚʘʶʪ, 

ʯʪʦ ʦʥ ʥʝ ʤʝʜʣʝʥʥʦ, ʢʘʢ ʵʪʦ ʩʯʠʪʘʣʦʩʴ ʨʘʥʝʝ (ʏʤʳʭʘʣʦʚʘ, 2005), ʘ, ʥʘʧʨʦʪʠʚ, 

ʘʢʪʠʚʥʦ ʨʘʩʪʫʱʠʡ ʚʠʜ. ʕʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʝʥʷʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ  

ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʝʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ 

ʫʚʝʣʠʯʠʪʴ ʥʦʨʤʳ ʝʛʦ ʠʟʲʷʪʠʷ ʠ ʦʪʢʨʳʚʘʝʪ ʧʝʨʩʧʝʢʪʠʚʳ ʚʚʝʜʝʥʠʷ ʚʠʜʘ  

ʚ ʶʞʥʦʢʘʤʯʘʪʩʢʦʡ ʯʘʩʪʠ ʝʛʦ ʘʨʝʘʣʘ ʚ ʪʦʚʘʨʥʫʶ ʠ ʩʘʥʠʪʘʨʥʫʶ ʤʘʨʠʢʫʣʴʪʫʨʫ. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʨʘʟʤʝʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ  

ʠ ʤʦʨʬʦʛʝʥʝʪʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ ʤʝʯʝʥʳʭ ʨʘʩʪʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
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ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʥʝʥʠʷ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʚʝʪʚʝʡ ʨʘʟʥʳʭ ʧʦʨʷʜʢʦʚ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʦʙʱʘʷ ʜʣʠʥʘ ʩʣʦʝʚʠʱʘ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʛʨʫʧʧʳ D1 ʥʘʠʙʦʣʝʝ 

ʘʢʪʠʚʥʦ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʩ ʩʝʨʝʜʠʥʳ ʤʘʷ ʜʦ ʩʝʨʝʜʠʥʳ ʠʶʥʷ, ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʘ ʚʝʪʚʝʡ L2, L3, L4 ʠ L5. ʕʪʦ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 4.15.  

ʅʘ ʥʝʤ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ ʧʦʢʘʟʘʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʚʝʪʚʝʡ ʨʘʟʥʳʭ 

ʧʦʨʷʜʢʦʚ ʫ ʨʘʩʪʝʥʠʡ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ D1-D3. ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʜʣʷ ʝʛʦ 

ʧʦʩʪʨʦʝʥʠʷ ʟʥʘʯʝʥʠʷ AGR, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʟʘʪʫʭʘʶʱʠʡ, ʩʣʘʙʳʡ, ʘʢʪʠʚʥʳʡ  

ʠ ʠʥʪʝʥʩʠʚʥʳʡ ʨʦʩʪ ʫ ʚʝʪʚʝʡ, ʧʨʠʚʝʜʝʥʳ ʚ ʛʣʘʚʝ 3 çʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳè. 

ʈʠʩ. 4.15. ʈʘʟʚʠʪʠʝ ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ ʚʝʪʚʝʡ ʠ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʠʭ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ 

ʧʨʠʨʦʩʪʘ ʫ ʤʝʯʝʥʳʭ ʨʘʩʪʝʥʠʡ Fucus distichus ʨʘʟʤʝʨʥʳʭ ʛʨʫʧʧ D1ïD3 ʩ 1 ʘʧʨʝʣʷ ʧʦ  

7 ʦʢʪʷʙʨʷ 2017 ʛ. ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ AGRʩʫʪ: 1 ï ʚʝʪʚʴ ʧʨʝʢʨʘʪʠʚʰʘʷ ʨʦʩʪ, 2 ï  

ʩ ʟʘʪʫʭʘʶʱʠʤ ʨʦʩʪʦʤ, 3 ï ʩʦ ʩʣʘʙʳʤ ʨʦʩʪʦʤ, 4 ï ʩ ʘʢʪʠʚʥʳʤ ʨʦʩʪʦʤ  

ʠ 5 ï ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʨʦʩʪʦʤ 
 
ɺ ʠʶʥʝ ʜʣʠʥʘ ʜʥʷ, ʧʦʩʪʝʧʝʥʥʦ ʧʦʚʳʰʘʷʩ,ɹ ʜʦʩʪʠʛʣʘ ʤʘʢʩʠʤʫʤʘ, 

ʟʘʤʝʪʥʦ ʧʦʚʳʩʠʣʠʩʴ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʠ ʧʨʦʛʨʝʚ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜ.  

ʀʭ ʩʦʣʝʥʦʩʪʴ ʙʳʩʪʨʦ ʧʦʥʠʟʠʣʘʩʴ ʜʦ 4,9 ă. ɺ ʠʶʣʝ ʠ ʘʚʛʫʩʪʝ ʧʨʠ ʥʠʟʢʦʡ 

ʩʦʣʝʥʦʩʪʠ, ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ ʠ ʚʦʜʳ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʣʠʥʝʡʥʦʛʦ 

ʨʦʩʪʘ ʩʫʙʘʧʠʢʘʣʴʥʳʭ ʠ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʠʞʝ ʚʝʪʚʝʡ ʫ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ 

ʛʨʫʧʧ ʨʘʩʪʝʥʠʡ D1-D3 ʩʥʠʟʠʣʘʩ,ɹ ʠ ʠʭ ʩʣʘʙʳʡ ʨʦʩʪ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʪʦʣʴʢʦ ʟʘ 

ʩʯʝʪ ʨʦʩʪʘ ʘʧʠʢʘʣʴʥʳʭ ʚʝʪʚʝʡ. ɺʥʦʚʴ ʫʚʝʣʠʯʠʣʩʷ ʦʥ ʚ ʢʦʥʮʝ ʘʚʛʫʩʪʘ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʦʩʝʥʴʶ AGR ʫ ʚʝʪʚʝʡ ʨʘʟʥʳʭ ʧʦʨʷʜʢʦʚ ʙʳʣʘ ʨʘʟʥʦʡ. 

ʋ ʥʠʞʥʠʭ ʚʝʪʚʝʡ L1 ʩʘʤʳʭ ʤʣʘʜʰʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʤʝʯʝʥʳʭ ʨʘʩʪʝʥʠʡ 

D1, ʚʳʷʚʣʝʥ ʧʦʩʪʦʷʥʥʳʡ ʨʦʩʪ ʥʠʞʥʠʭ ʚʝʪʚʝʡ L1-L4 ʜʘʞʝ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ 
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ʧʷʪʦʛʦ ʜʠʭʦʪʦʤʠʯʝʩʢʦʛʦ ʚʝʪʚʣʝʥʠʷ. ɼʦʩʪʘʪʦʯʥʦ ʥʝʦʙʳʯʥʦ ʫ ʨʘʩʪʝʥʠʡ ʛʨʫʧʧʳ 

D3 ʨʦʩʣʠ ʚʝʪʚʠ L7. ʆʥʠ ʧʦʷʚʠʣʠʩʴ 8 ʠʶʥʷ. ɺ ʧʝʨʠʦʜ ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʥʠʞʝʥʠʷ 

ʩʦʣʝʥʦʩʪʠ ʚʦʜʳ ʠ ʧʦʚʳʰʝʥʠʷ ʝʝ ʪʝʤʧʝʨʘʪʫʨʳ ʨʦʩʪ ʚʝʪʚʝʡ ʩʪʘʣ ʙʦʣʝʝ 

ʘʢʪʠʚʥʳʤ, ʯʝʤ ʚ ʥʘʯʘʣʝ ʠʶʥʷ. ʉ 8 ʧʦ 23 ʘʚʛʫʩʪʘ ʨʘʩʪʝʥʠʷ ʛʨʫʧʧʳ  

D3 ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʠʥʪʝʥʩʠʚʥʳʤ ʩʨʝʜʥʝʩʫʪʦʯʥʳʤ ʧʨʠʨʦʩʪʦʤ  

ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʚʝʪʚʝʡ ʩʣʝʜʫʶʱʝʛʦ ʧʦʨʷʜʢʘ (L8). 

ʈʘʩʪʝʥʠʷ ʨʘʟʤʝʨʥʦʡ ʛʨʫʧʧʳ D4 ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʩʝʟʦʥʘ ʫʞʝ 

ʠʤʝʣʠ ʚʝʪʚʠ ʩ ʬʦʨʤʠʨʫʶʱʠʤʠʩʷ ʨʝʮʝʧʪʘʢʫʣʘʤʠ, ʧʦʵʪʦʤʫ ʠʭ ʩʣʘʙʦ 

ʚʳʨʘʞʝʥʥʳʡ ʣʠʥʝʡʥʳʡ ʨʦʩʪ ʚ ʘʧʨʝʣʝ ʧʨʦʠʩʭʦʜʠʣ ʦʜʥʦʚʨʝʤʝʥʥʦ  

ʩ ʩʦʟʨʝʚʘʥʠʝʤ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʦʨʛʘʥʦʚ (ʨʠʩ. 4.16). 

4.16. ʈʘʟʚʠʪʠʝ ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ ʚʝʪʚʝʡ ʠ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʠʭ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ 

ʧʨʠʨʦʩʪʘ ʫ ʤʝʯʝʥʳʭ ʨʘʩʪʝʥʠʡ Fucus distichus ʨʘʟʤʝʨʥʳʭ ʛʨʫʧʧ D4-D5 ʩ 1 ʘʧʨʝʣʷ  

ʧʦ 7 ʦʢʪʷʙʨʷ 2017 ʛ. ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ AGRʩʫʪ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʘʢʦʚʳʤ  

ʥʘ ʨʠʩʫʥʢʝ 4.15 

 
ɺ ʧʝʨʠʦʜ ʘʢʪʠʚʥʦʛʦ ʣʠʥʝʡʥʦʛʦ ʨʦʩʪʘ ʩʣʦʝʚʠʱ ʚʧʣʦʪʴ ʜʦ ʥʘʯʘʣʘ ʠʶʥʷ 

ʨʘʩʪʝʥʠʷ ʵʪʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ ʥʝ ʬʦʨʤʠʨʦʚʘʣʠ ʥʦʚʳʭ ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ 

ʚʝʪʚʣʝʥʠʡ. ʆʥʠ ʧʦʷʚʠʣʠʩʴ ʫ ʥʠʭ ʩ 08.06.2017 ʧʦ 12.07.2017 ʛ.  

ʉʝʜʴʤʦʝ ʜʠʭʦʪʦʤʠʯʝʩʢʦʝ ʚʝʪʚʣʝʥʠʝ ʫ ʤʝʯʝʥʳʭ ʨʘʩʪʝʥʠʡ D4 ʙʳʣʦ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ ʘʚʛʫʩʪʝ, ʘ ʚʝʪʚʠ L8 ʧʦʷʚʠʣʠʩʴ ʪʦʣʴʢʦ ʧʦʩʣʝ 18 ʩʝʥʪʷʙʨʷ. 

ɺʝʨʭʫʰʝʯʥʳʡ ʠ ʠʥʪʝʨʢʘʣʷʨʥʳʡ ʨʦʩʪ ʚʝʪʚʝʡ ʫ ʤʝʯʝʥʳʭ ʨʘʩʪʝʥʠʡ 

ʨʘʟʤʝʨʥʦʡ ʛʨʫʧʧʳ D4 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʘʢʦʚʳʤʠ ʫ ʨʘʩʪʝʥʠʡ ʛʨʫʧʧ D1 ʠ D2 ʙʳʣ 
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ʟʘʤʝʪʥʦ ʩʥʠʞʝʥ, ʦʩʦʙʝʥʥʦ ʚʦ ʚʨʝʤʷ ʘʢʪʠʚʥʦʛʦ ʚʝʩʝʥʥʝʛʦ ʨʦʩʪʘ, ʢʦʛʜʘ ʤʥʦʛʠʝ 

ʘʧʠʢʘʣʴʥʳʝ ʚʝʪʚʠ ʥʘʯʠʥʘʣʠ ʬʦʨʤʠʨʦʚʘʪʴ ʨʝʮʝʧʪʘʢʫʣʳ. ʉʘʤʳʤ ʘʢʪʠʚʥʳʤ  

ʚ ʪʝʯʝʥʠʝ ʢʦʨʦʪʢʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ ʨʦʩʪ ʚʝʪʚʝʡ L7 ʙʳʣ ʚ ʘʚʛʫʩʪʝ. 

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʨʘʟʚʠʚʘʣʠʩʴ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʛʨʫʧʧʳ D5, ʢʦʪʦʨʳʝ  

ʢ ʥʘʯʘʣʫ ʥʘʰʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ ʫʞʝ ʜʦʩʪʘʪʦʯʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʳʤʠ.  

ʂ ʘʧʨʝʣʶ ʚ ʩʚʷʟʠ ʩ ʟʘʚʝʨʰʝʥʠʝʤ ʩʦʟʨʝʚʘʥʠʷ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʯʘʩʪʴ ʚʝʪʚʝʡ  

ʫ ʨʘʩʪʝʥʠʡ ʛʨʫʧʧʳ D5 ʚʦʚʩʝ ʧʨʝʢʨʘʪʠʣʘ ʩʚʦʡ ʨʦʩʪ. 

ʅʘ ʜʨʫʛʠʭ ʚʝʪʚʷʭ ʬʫʢʫʩʦʚ ʵʪʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ ʢʦʥʮʝʧʪʘʢʫʣʳ ʝʱʝ 

ʧʨʦʜʦʣʞʘʣʠ ʨʘʟʚʠʪʠʝ, ʠ ʪʦʣʴʢʦ ʦʢʦʣʦ ʦʜʥʦʡ ʪʨʝʪʠ ʠʭ ʚʝʪʚʝʡ ʦʩʪʘʚʘʣʠʩʴ 

ʩʪʝʨʠʣʴʥʳʤʠ ʠ ʧʨʦʜʦʣʞʘʣʠ ʨʘʩʪʠ. ɺ ʧʝʨʠʦʜ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦʛʦ 

ʧʦʟʜʥʝʚʝʩʝʥʥʝʛʦ ʨʦʩʪʘ ʨʘʩʪʝʥʠʷ ʛʨʫʧʧʳ D5 ʦʙʨʘʟʦʚʘʣʠ ʝʱʝ ʦʜʥʦ ʚʝʪʚʣʝʥʠʝ, 

ʧʨʠ ʵʪʦʤ ʧʦʷʚʠʚʰʠʝʩʷ ʚʝʪʚʠ L6 ʠʥʪʝʥʩʠʚʥʦ ʨʦʩʣʠ. ɺʝʪʚʠ L7 ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ 

ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ - ʩ 27.07.2017 ʜʦ 08.08.2017 ʛ., ʥʦ ʟʘʪʝʤ ʩʢʦʨʦʩʪʴ ʠʭ ʨʦʩʪʘ 

ʩʥʠʟʠʣʘʩʴ. ʉʣʝʜʫʶʱʠʝ ʚʝʪʚʠ (L8 ʠ L9) ʧʦʷʚʠʣʠʩʴ ʫ ʨʘʩʪʝʥʠʡ ʵʪʦʡ ʛʨʫʧʧʳ 

ʪʦʣʴʢʦ ʢ ʩʝʨʝʜʠʥʝ ʩʝʥʪʷʙʨʷ, ʠ AGRʩʫʪ ʫ ʪɻʠʭ ʚʝʪʚʝʡ ʙʳʣʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʚʦʟʨʘʩʪʘ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ  

ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Fucus ʧʦʜʩʯʠʪʳʚʘʶʪ ʜʠʭʦʪʦʤʠʯʝʩʢʠʝ ʚʝʪʚʣʝʥʠʷ 

(ʂʘʤʥʝʚ, 1989). ʊʘʢ, ʚ ɹʝʣʦʤ ʠ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʷʭ ʫ ʚʠʜʦʚ F. vesiculosus  

ʠ F. distichus ʣʶʙʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ ʟʘ ʦʜʠʥ ʛʦʜ ʬʦʨʤʠʨʫʝʪʩʷ ʜʚʝ 

ʜʠʭʦʪʦʤʠʠ (ʂʫʟʥʝʮʦʚ, 1960; ʄʘʢʩʠʤʦʚʘ, 1980). ʕʪʦʪ ʧʦʜʭʦʜ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʘʨʝʥʮʝʚʦʤʦʨʩʢʠʭ ʬʫʢʫʩʦʚ 

(ʐʦʰʠʥʘ, 2001; ɽʚʩʝʝʚʘ, 2015; ʂʘʥʠʱʝʚʘ (ɻʦʥʯʘʨʦʚʘ), ʐʦʰʠʥʘ, 2015). 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ F. distichus ʦʮʝʥʠʚʘʶʪ ʧʦ-ʨʘʟʥʦʤʫ.  

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʠʟʫʯʝʥʠʶ 

ʬʫʢʫʩʦʚ, ʫʢʘʟʘʥʦ, ʯʪʦ ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 7 ʜʦ 12 ʣʝʪ ʠ ʚ ʩʨʝʜʥʝʤ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʥʝ ʧʨʝʚʳʰʘʝʪ 9 ʣʝʪ. ʅʘʧʨʠʤʝʨ, ʙʘʨʝʥʮʝʚʦʤʦʨʩʢʠʡ F. distichus ʞʠʚʝʪ 8-9 ʣʝʪ 

(ʄʘʢʩʠʤʦʚʘ, 1980), ʫ ʙʝʨʝʛʦʚ ʶʞʥʦʛʦ ʇʨʠʤʦʨʴʷ ï 7-9 ʣʝʪ (ʂʘʤʥʝʚ, 1999).  

ɺ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜʘʭ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʂʘʤʯʘʪʢʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʝʛʦ ʞʠʟʥʠ 

ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 7 ʣʝʪ (ʏʤʳʭʘʣʦʚʘ, 2010). 

ɿʘʨʫʙʝʞʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ 
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ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʠ ʘʪʣʘʥʪʠʯʝʩʢʠʭ ʧʦʧʫʣʷʮʠʡ F. distichus ʥʝ ʧʨʝʚʳʰʘʝʪ ʪʨʝʭ ʣʝʪ 

(Sideman, Mathieson, 1983; Ang, 1991). ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʟʚʦʣʷʶʪ ʩʯʠʪʘʪʴ, ʯʪʦ ʨʦʩʩʠʡʩʢʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʟʘʚʳʰʘʣʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʵʪʦʛʦ ʚʠʜʘ. ʆʥʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʝʛʦ ʩʘʤʳʝ ʤʦʣʦʜʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʤʦʛʫʪ ʜʘʚʘʪʴ 

ʨʘʟʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʠʭʦʪʦʤʠʡ (ʦʪ 4 ʜʦ 6). ʕʪʦ ʩ ʦʯʝʚʠʜʥʦʩʪʴʶ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʪʦ, ʯʪʦ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʨʘʩʪʘ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ 

ʚʝʪʚʣʝʥʠʡ ʜʣʷ ʢʘʤʯʘʪʩʢʦʡ ʧʦʧʫʣʷʮʠʠ F. distichus ʥʝ ʧʨʠʝʤʣʝʤ. ʅʘʰʠ ʜʘʥʥʳʝ 

ʙʣʠʞʝ ʢ ʚʳʚʦʜʘʤ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʩʯʠʪʘʶʱʠʭ, ʯʪʦ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʫ ʵʪʦʛʦ ʚʠʜʘ ʥʝ ʧʨʝʚʳʰʘʝʪ ʪʨʝʭ ʣʝʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʨʘʟʚʠʪʠʝʤ ʨʘʟʥʦʨʘʟʤʝʨʥʳʭ ʤʝʯʝʥʳʭ 

ʦʙʨʘʟʮʦʚ F. distichus ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʡ ʨʦʩʪ ʚ ʪʝʯʝʥʠʝ 

ʚʩʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʩʝʟʦʥʘ ʠʤʝʶʪ ʩʘʤʳʝ ʤʦʣʦʜʳʝ ʝʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ï 

ʧʨʦʨʦʩʪʢʠ ʩ ʦʜʥʠʤ ʜʠʭʦʪʦʤʠʯʝʩʢʠʤ ʚʝʪʚʣʝʥʠʝʤ. ʂ ʢʦʥʮʫ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 

ʩʝʟʦʥʘ ʠʭ ʜʣʠʥʘ ʧʦʯʪʠ ʜʦʩʪʠʛʘʝʪ ʪʘʢʦʚʦʡ ʫ ʨʘʩʪʝʥʠʡ, ʥʘʯʘʚʰʠʭ ʩʚʦʝ ʨʘʟʚʠʪʠʝ 

ʩ ʢʦʥʮʘ ʦʩʝʥʠ ʧʨʝʜʳʜʫʱʝʛʦ ʛʦʜʘ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʬʫʢʫʩʦʚ 

ʨʘʟʤʝʨʥʦʡ ʛʨʫʧʧʳ D1 ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʚ ʢʦʥʮʝ ʩʝʥʪʷʙʨʷ (2,21 ʤʤ/ʩʫʪ). 

ʋ ʤʝʯʝʥʳʭ ʦʙʨʘʟʮʦʚ ʬʫʢʫʩʘ ʥʘʨʷʜʫ ʩ ʠʟʫʯʝʥʠʝʤ ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ 

ʦʧʨʝʜʝʣʷʣʠʩʴ ʧʦʤʝʩʷʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʬʝʨʪʠʣʴʥʦʩʪʠ (ʩʤ. ʛʣʘʚʫ 3). 

ʇʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʳʝ ʧʦʢʘʟʘʥʳ ʥʠʞʝ, ʚ ʬʦʨʤʝ 

ʪʘʙʣʠʮ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʥʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʜʠʪʴ ʦ ʜʠʥʘʤʠʢʝ ʩʦʟʨʝʚʘʥʠʷ ʫ ʤʝʯʝʥʳʭ ʨʘʩʪʝʥʠʡ 

ʨʝʮʝʧʪʘʢʫʣʦʚ ʠ ʠʤʝʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʤʦʨʬʦʛʝʥʝʪʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ 

ʨʘʩʪʝʥʠʡ, ʚʳʨʘʞʘʶʱʝʤʩʷ ʚ ʫʚʝʣʠʯʝʥʠʠ ʫ ʥʠʭ ʦʙʱʝʡ ʜʣʠʥʳ, ʜʣʠʥʳ ʚʝʪʚʝʡ 

ʨʘʟʥʳʭ ʧʦʨʷʜʢʘ, ʦʧʨʝʜʝʣʷʪʴ ʚʨʝʤ̫  ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ ʜʠʭʦʪʦʤʠʡ ʠ ʥʦʚʳʭ 

ʨʝʮʝʧʪʘʢʫʣʦʚ. 

ɸʥʘʣʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʘʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ, 

ʢʨʦʤʝ ʪʦʛʦ, ʩʫʜʠʪʴ ʦʙ ʘʢʪʠʚʥʦʩʪʠ ʣʠʥʝʡʥʦʛʦ ʨʦʩʪʘ ʩʣʦʝʚʠʱʘ ʚ ʨʘʟʥʳʝ 
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ʤʝʩʷʮʳ ʛʦʜʘ ʠ ʚʨʝʤʝʥʠ ʧʨʝʢʨʘʱʝʥʠʷ ʨʦʩʪʘ ʚʝʪʚʝʡ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʦʨʷʜʢʘ. 

ɸʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʚʦ ʚʨʝʤʝʥʠ ʢʦʣʠʯʝʩʪʚʘ ʨʝʮʝʧʪʘʢʫʣʦʚ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ 

ʟʨʝʣʦʩʪʠ ʜʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʢʦʨʦʩʪʠ ʠʭ ʩʦʟʨʝʚʘʥʠʷ ʠ ʧʝʨʠʦʜʝ ʚʨʝʤʝʥʠ, 

ʥʝʦʙʭʦʜʠʤʦʤ ʜʣʷ ʧʝʨʝʭʦʜʘ ʠʟ ʦʜʥʦʡ ʬʘʟʳ ʟʨʝʣʦʩʪʠ ʚ ʜʨʫʛʫʶ. ɺʳʰʝ ʙʳʣʦ 

ʩʢʘʟʘʥʦ ʦ ʪʦʤ, ʯʪʦ ʚʳʭʦʜ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ 

ʥʘʯʠʥʘʝʪʩʷ ʚ ʩʝʨʝʜʠʥʝ ʯʝʪʚʝʨʪʦʡ ʠ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʧʷʪʦʡ ʩʪʘʜʠʡ ʟʨʝʣʦʩʪʠ 

ʨʝʮʝʧʪʘʢʫʣʦʚ. ɼʘʥʥʳʝ ʠʟʫʯʝʥʠʷ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʨʘʩʪʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ 

ʚ ʩʦʩʪʘʚʣʝʥʥʳʭ ʥʘʤʠ ʪʘʙʣʠʮʘʭ, ʜʘʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʦʤʝʩʷʯʥʳʭ 

ʠʟʤʝʥʝʥʠʷʭ ʢʦʣʠʯʝʩʪʚʘ ʬʝʨʪʠʣʴʥʳʭ ʚʝʪʚʝʡ ʚ ʩʪʘʜʠʷʭ ʟʨʝʣʦʩʪʠ ʌ4 ʠ ʌ5, ʘ ʠʭ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʜʠʪʴ ʦ ʚʨʝʤʝʥʠ ʥʘʠʙʦʣʴʰʝʡ 

ʘʢʪʠʚʥʦʩʪʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʩʪʝʥʠʡ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ. 

ʅʠʞʝ ʚ ʪʘʙʣʠʮʘʭ 4.3, 4.4 ʧʦʢʘʟʘʥʦ ʨʘʟʚʠʪʠʝ ʚʦ ʚʨʝʤʝʥʠ ʛʝʥʝʨʘʪʠʚʥʳʭ 

ʦʨʛʘʥʦʚ ʫ ʨʘʩʪʝʥʠʡ D1 ʠ D2. ɺ ʥʠʭ, ʧʨʠʚʝʜʝʥʳ ʩʨʝʜʥʠʝ ʜʣʷ ʛʨʫʧʧʳ ʟʥʘʯʝʥʠʷ 

ʚʩʝʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʆʰʠʙʢʠ ʩʨʝʜʥʠʭ ʚ ʪʘʙʣʠʮʘʭ ʥʝ ʫʢʘʟʘʥʳ ʠʟ-ʟʘ ʤʘʣʦʡ 

ʯʠʩʣʝʥʥʦʩʪʠ ʚʳʙʦʨʦʢ, ʥʦ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʧʦʪʦʤʫ, ʯʪʦ ʥʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʜʥʦʚʦʟʨʘʩʪʥʳʝ ʨʘʩʪʝʥʠʷ ʬʫʢʫʩʘ ʨʘʟʚʠʚʘʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʩʠʥʭʨʦʥʥʦ, ʠ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʨʘʟʤʝʨʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ  

ʫ ʥʠʭ ʩʪʦʣʴ ʤʘʣʘ, ʯʪʦ ʝʶ ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ, ʧʨʠʚʝʜʝʥʥʳʭ ʥʠʞʝ ʚ ʪʘʙʣʠʮʘʭ 4.3 ʠ 4.4, ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʫ ʨʘʩʪʝʥʠʡ D1, ʠʤʝʚʰʠʭ ʥʘ ʥʘʯʘʣʦ ʥʘʙʣʶʜʝʥʠʡ ʪʦʣʴʢʦ ʦʜʥʫ ʜʠʭʦʪʦʤʠʶ, 

ʧʝʨʚʳʝ ʧʨʠʟʥʘʢʠ ʬʝʨʪʠʣʠʟʘʮʠʠ ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ 8 ʠʶʥʷ, ʘ ʧʝʨʚʳʝ 

ʨʝʮʝʧʪʘʢʫʣʳ ʚ ʩʪʘʜʠʠ ʌ5 ʙr ʣʠ ʦʪʤʝʯʝʥʳ 23 ʘʚʛʫʩʪʘ. ʕʪʦ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ 

ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʧʝʨʠʦʜ ʤʝʞʜʫ ʟʘʢʣʘʜʢʦʡ ʢʦʥʮʝʧʪʘʢʫʣʦʚ ʠ ʠʭ 

ʩʦʟʨʝʚʘʥʠʝʤ ʜʦ ʩʪʘʜʠʠ ʟʨʝʣʦʩʪʠ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʚʳʩʳʧʘʥʠʷ ʟʠʛʦʪ 

ʜʣʠʣʩʷ ʦʢʦʣʦ 80 ʜʥʝʡ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʨʝʣʳʭ ʨʝʮʝʧʪʘʢʫʣʦʚ,  

20 ʰʪ., ʫ ʨʘʩʪʝʥʠʡ D1 ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 7 ʦʢʪʷʙʨʷ, ʢʦʛʜʘ ʦʥʠ ʫʞʝ ʠʤʝʣʠ 

7 ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ ʚʝʪʚʣʝʥʠʡ. ʉʦʟʨʝʣʠ ʦʥʠ, ʢʘʢ ʵʪʦ ʚʠʜʥʦ ʠʟ ʪʘʙʣ. 4.3, 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʥʦʤʦʤʝʥʪʥʦ. ɿʘʚʝʨʰʠʣʠ ʨʘʟʤʥʦʞʝʥʠʝ ʨʘʩʪʝʥʠʷ D1 4 ʥʦʷʙʨʷ. 
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ʇʦʜ ʟʠʤʫ ʦʥʠ ʫʰʣʠ, ʠʤʝʷ 7 ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ ʚʝʪʚʣʝʥʠʡ.  

ʇʨʠ ʵʪʦʤ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʭ ʘʧʠʢʘʣʴʥʳʭ ʚʝʪʚʝʡ, 34 ʠʟ 43 ʠʣʠ 79%, 

ʠʤʝʣʠ ʧʨʠʟʥʘʢʠ ʟʨʝʣʦʩʪʠ ʨʝʮʝʧʪʘʢʫʣʦʚ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʩʪʘʜʠʡ ʌ3 ʠ ʌ4. 

ʊʘʙʣʠʮʘ 4.3 

ʈʘʟʚʠʪʠʝ ʤʝʯʝʥʳʭ ʨʘʩʪʝʥʠʡ Fucus distichus (D1), ʧʨʦʠʟʨʘʩʪʘʚʰʠʭ ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ 

ʚ ʨʘʡʦʥʝ ʧʦʙʝʨʝʞʴʷ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ ʙʫʭ. ʉʝʨʦʛʣʘʟʢʘ ʚ ʧʝʨʠʦʜ 01.04.2017 ʧʦ 01.02.2018 
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ʉʪʘʜʠʠ ʟʨʝʣʦʩʪʠ 

ʨʝʮʝʧʪʘʢʫʣʦʚ 

L1 L2 L3 L4 L5 L6 L7 ʌ0 ʌ1 ʌ2 ʌ3 ʌ4 ʌ5 

1 01.04.17 ɼ 1+ 11 - - - - - - 34 2 2 - - - - - 

2 16.04.17 ɼ 1+ 12 - - - - - - 35 2 2 - - - - - 

3 13.05.17 ɼ 2+ 16 28 - - - - - 55 4 4 - - - - - 

4 08.06.17 ɼ 2+ 20 35 - - - - - 80 4 2 2 - - - - 

5 12.07.17 ɼ 5+ 21 35 20 20 25 - - 123 26 22 4 - - - - 

6 27.07.17 ɼ 5+ 21 35 20 21 28 - - 130 22 7 6 4 5 - - 

7 08.08.17 ɼ 6+ 21 35 21 21 32 10 - 160 61 34 12 8 4 3 - 

8 23.08.17 ɼ 6+ 21 35 23 23 26 15 - 166 61 18 17 15 5 4 2 

9 18.09.17 ɼ 6+ 21 35 21 26 35 35 - 177 61 9 7 10 23 8 4 

10 07.10.17 ɼ 7+ 21 35 21 27 38 43 12 215 72 2 7 14 14 15 20 

11 04.11.17 ɼ 7+ 21 35 21 27 38 45 14 221 56 - 4 12 16 20 4 

12 03.12.17 ɼ 7+ 21 35 21 27 38 45 15 223 44 5 3 2 18 16 - 

13 04.01.18 ɼ 7+ 21 35 21 27 38 45 15 223 43 5 3 2 18 15 - 

14 01.02.18 ɼ 7+ 21 35 21 27 38 45 16 225 43 5 3 2 18 15 - 

 

ʉ ʪʨʝʪʴʝʛʦ ʜʝʢʘʙʨʷ ʧʦ 1 ʬʝʚʨʘʣʷ ʩʦʩʪʦʷʥʠʝ ʬʝʨʪʠʣʴʥʦʩʪʠ ʫ ʥʠʭ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝ ʠʟʤʝʥʠʣʦʩʴ, ʠ ʙʦʣʝʝ ʟʨʝʣʳʝ ʢʦʥʮʝʧʪʘʢʫʣʳ ʚ ʵʪʦ ʥʘʠʙʦʣʝʝ ʭʦʣʦʜʥʦʝ ʚʨʝʤʷ 

ʦʪʩʫʪʩʪʚʦʚʘʣʠ. 

ʊʘʢʘʷ ʩʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʤʝʯʝʥʳʭ ʨʘʩʪʝʥʠʡ ʚʧʦʣʥʝ ʦʙʲʷʩʥʠʤʘ: 

ʛʦʪʦʚʷʩʴ ʢ ʟʠʤʦʚʢʝ, ʚ ʦʢʪʷʙʨʝ ʠ ʥʦʷʙʨʝ ʦʥʠ, ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʣʠ ʥʘʰʠ 

ʥʘʙʣʶʜʝʥʠʷ, ʟʘʚʝʨʰʠʣʠ ʚʳʙʨʦʩ ʟʠʛʦʪ, ʥʦ ʫʰʣʠ ʧʦʜ ʟʠʤʫ ʩ ʩʦʣʠʜʥʦʡ ʧʦʨʮʠʝʡ 

ʥʝʜʦʟʨʝʣʳʭ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʦʦʛʦʥʠʝʚ ʠ ʘʥʪʝʨʠʜʠʝʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ 

ʟʘʚʝʨʰʘʶʱʝʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʚ ʩʣʝʜʫʶʱʝʤ 
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ʚʝʛʝʪʘʮʠʦʥʥʦʤ ʩʝʟʦʥʝ ʠʭ ʚʝʩʝʥʥʝʝ ʨʘʟʤʥʦʞʝʥʠʝ ʙʫʜʝʪ ʙʦʣʝʝ ʘʢʪʠʚʥʳʤ, ʯʝʤ 

ʥʘ ʧʝʨʚʦʤ ʛʦʜʫ ʞʠʟʥʠ.  

ʋ ʤʝʯʝʥʳʭ ʨʘʩʪʝʥʠʡ D2 ʧʝʨʚʳʝ ʧʨʠʟʥʘʢʠ ʬʝʨʪʠʣʠʟʘʮʠʠ ʨʝʮʝʧʪʘʢʫʣʦʚ 

ʧʦʷʚʠʣʠʩʴ ʪʘʢʞʝ 8 ʠʶʥʷ, ʘ ʧʝʨʚʳʡ ʟʨʝʣʳʡ ʨʝʮʝʧʪʘʢʫʣ ʙʳʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ 

23 ʘʚʛʫʩʪʘ. ʋ ʵʪʦʛʦ ʨʘʩʪʝʥʠʷ ʧʝʨʠʦʜ ʩʦʟʨʝʚʘʥʠʷ ʧʨʠʰʝʣʩʷ ʥʘ ʣʝʪʥʝʝ ʚʨʝʤʷ  

ʠ ʙʳʣ ʯʫʪʴ ʢʦʨʦʯʝ. 

ʊʘʙʣʠʮʘ 4.4 

ʈʘʟʚʠʪʠʝ ʤʝʯʝʥʳʭ ʨʘʩʪʝʥʠʡ Fucus distichus (D2), ʧʨʦʠʟʨʘʩʪʘʚʰʠʭ ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ 

ʚ ʨʘʡʦʥʝ ʧʦʙʝʨʝʞʴʷ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʙʫʭ. ʉʝʨʦʛʣʘʟʢʘ ʚ ʧʝʨʠʦʜ 01.04.2017 ʧʦ 01.02.2018 ʛ. 
 

 ̄

ʧ/ʧ 

ɼ
ʘ
ʪ
ʘ
 
ʠ
ʟ
ʤ
ʝ
ʨ
ʝ
ʥ
ʠ
ʡ

 

ʏ
ʠ
ʩ
ʣ
ʦ

 ʜ
ʠ
ʭ
ʦ
ʪ

ʦ
ʤ
ʠ
ʯ
ʝ
ʩ
ʢ
ʠ
ʭ

 

ʚ
ʝ
ʪ
ʚ
ʣ
ʝ
ʥ
ʠ
ʡ

 

ɼʣʠʥʘ ʚʝʪʚʝʡ ʨʘʟʥʦʛʦ ʧʦʨʷʜʢʘ (ʤʤ) 

ɺ
ʳ
ʩ
ʦ
ʪ
ʘ
 
ʨ
ʘ
ʩ
ʪ
ʝ
ʥ
ʠ
ʷ

 

ʆ
ʙ
ʱ
ʝ
ʝ

 ʢ
ʦ
ʣ
ʠ
ʯ
ʝ
ʩ
ʪ
ʚ
ʦ
 

ʨ
ʝ
ʮ
ʝ
ʧ
ʪ
ʘ
ʢ
ʫ
ʣ
ʦ
ʚ

 

ʉʪʘʜʠʠ ʟʨʝʣʦʩʪʠ 

ʨʝʮʝʧʪʘʢʫʣʦʚ 

L1 L2 L3 L4 L5 L6 L7 L8 
ʌ0 ʌ1 ʌ2 ʌ3 ʌ4 ʌ5 

1 01.04.17 ɼ 2 + 10 13 - - - - - - 36 6 6 - - - - - 

2 16.04.17 ɼ 2 + 10 15 - - - - - - 38 6 6 - - - - - 

3 13.05.17 ɼ 2 + 10 24 - - - - - - 55 6 6 - - - - - 

4 08.06.17 ɼ 2 + 15 30 - - - - - - 76 6 3 3 - - - - 

5 12.07.17 ɼ 4 + 16 30 20 22 20 - - - 115 14 6 5 3 - - - 

6 27.07.17 ɼ 5+ 16 30 20 27 27 - - - 128 24 10 8 5 1 - - 

7 08.08.17 ɼ 5+ 16 30 20 27 34 - - - 133 24 8 7 6 2 1 - 

8 23.08.17 ɼ 6 + 16 30 21 28 39 15 - - 161 34 8 9 7 4 5 1 

9 18.09.17 ɼ 7+ 16 30 21 28 39 25 10 - 168 40 4 5 11 8 6 6 

10 07.10.17 ɼ 7+ 16 30 21 28 39 25 10 - 175 40 2 2 2 8 14 12 

11 04.11.17 ɼ 7+ 16 30 21 28 39 26 12 - 178 32 2 2 - 6 20 2 

12 03.12.17 ɼ 7+ 16 30 21 28 39 26 14 - 180 30 1 1 2 4 22 - 

13 04.01.18 ɼ 8+ 16 30 21 28 39 26 16 9 191 36 6 2 2 4 22 - 

14 01.02.18 ɼ 8+ 16 30 21 28 39 26 16 11 193 36 6 2 2 4 22 - 

 

ʈʘʟʤʥʦʞʘʣʠʩʴ ʨʘʩʪʝʥʠʷ D2 ʩ 18 ʦʢʪʷʙʨʷ ʜʦ 4 ʥʦʷʙʨʷ. ʇʦʜ ʟʠʤʫ ʦʥʠ 

ʫʰʣʠ ʩʪʝʨʠʣʴʥʳʤʠ, ʠʤʝʷ 8 ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ ʚʝʪʚʝʡ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʨʝʮʝʧʪʘʢʫʣʦʚ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʪʦʡ ʚʦʟʨʘʩʪʥʦʡ ʢʦʛʦʨʪʳ ʠʤʝʣʘ ʯʝʪʚʝʨʪʫʶ 

ʩʪʘʜʠʶ ʟʨʝʣʦʩʪʠ, ʠ ʦʥʘ ʦʩʪʘʚʘʣʘʩʴ ʥʝʠʟʤʝʥʥʦʡ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʟʠʤʥʝʛʦ 

ʧʝʨʠʦʜʘ, ʩ ʜʝʢʘʙʨʷ ʧʦ ʬʝʚʨʘʣʴ. 

ʉʨʘʚʥʝʥʠʝ ʤʦʨʬʦʛʝʥʝʟʘ ʠ ʨʘʟʤʥʦʞʝʥʠʷ ʨʘʩʪʝʥʠʡ D2 ʩ ʨʘʩʪʝʥʠʷʤʠ  

D1 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʪʨʘʪʝʛʠʷ ʠʭ ʩʝʟʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʮʝʣʦʤ ʦʜʠʥʘʢʦʚʘ  
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ʠ ʥʘʧʨʘʚʣʝʥʘ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ ʥʘ ʨʦʩʪ ʠ ʩʦʟʨʝʚʘʥʠʝ ʨʘʩʪʝʥʠʡ, ʯʝʤ ʥʘ ʠʭ 

ʨʘʟʤʥʦʞʝʥʠʝ. ɿʘ ʧʝʨʚʳʡ ʛʦʜ ʚʝʛʝʪʘʮʠʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʵʪʦʡ ʚʦʟʨʘʩʪʥʦʡ 

ʛʨʫʧʧʳ ʫʩʧʝʚʘʶʪ ʚʳʩʝʷʪʴ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʩ ʢʦʥʮʘ 

ʘʚʛʫʩʪʘ ʧʦ ʥʘʯʘʣʦ ʥʦʷʙʨʷ. ɿʠʤʦʡ ʨʘʩʩʝʠʚʘʥʠʝ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʟʠʛʦʪ  

ʫ ʥʠʭ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. ʄʳ ʩʫʜʠʤ ʦʙ ʵʪʦʤ ʧʦʪʦʤʫ, ʯʪʦ ʨʝʮʝʧʪʘʢʫʣʳ ʫ ʵʪʠʭ 

ʨʘʩʪʝʥʠʡ ʩ 3 ʜʝʢʘʙʨʷ ʧʦ 1 ʬʝʚʨʘʣʷ ʥʝ ʠʟʤʝʥʠʣʠ ʩʦʩʪʦʷʥʠʷ ʟʨʝʣʦʩʪʠ ʌ4 ʥʘ ʌ5. 

ʋ ʨʘʩʪʝʥʠʡ D3 (ʪʘʙʣ. 4.5), ʠʤʝʚʰʠʭ ʥʘ ʧʝʨʠʦʜ ʤʝʯʝʥʠʷ ʪʨʠ 

ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ ʚʝʪʚʣʝʥʠʷ, ʧʝʨʚʳʝ ʘʧʠʢʘʣʴʥʳʝ ʚʝʪʚʠ, ʠʤʝʶʱʠʝ ʧʨʠʟʥʘʢʠ 

ʟʘʢʣʘʜʢʠ ʢʦʥʮʝʧʪʘʢʫʣʦʚ, ʧʦʷʚʠʣʠʩʴ ʨʘʥʴʰʝ, ʯʝʤ ʫ ʙʦʣʝʝ ʤʦʣʦʜʳʭ ʨʘʩʪʝʥʠʡ 

D1 ʠ D2, ʦʜʥʘʢʦ ʚ ʨʘʟʤʥʦʞʝʥʠʝ ʦʥʠ, ʢʘʢ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʤʣʘʜʰʝʛʦ ʚʦʟʨʘʩʪʘ, 

ʚʩʪʫʧʠʣʠ ʪʦʣʴʢʦ 23 ʘʚʛʫʩʪʘ. ʈʘʟʤʥʦʞʘʣʠʩʴ ʦʥʠ ʙʦʣʝʝ ʘʢʪʠʚʥʦ  

ʠ ʚ ʪʝʯʝʥʠʝ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ï ʩ ʢʦʥʮʘ ʘʚʛʫʩʪʘ ʜʦ ʥʘʯʘʣʘ ʜʝʢʘʙʨʷ. 

ʅʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ʢʦʥʮʝʧʪʘʢʫʣʳ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʫ ʥʠʭ ʚ ʠʶʣʝ. ʊʘʢ ʧʨʠ 

ʦʙʩʣʝʜʦʚʘʥʠʠ, ʧʨʦʚʝʜʝʥʥʦʤ ʥʘʤʠ 12.07.2017, ʧʨʠʟʥʘʢʠ ʬʝʨʪʠʣʠʟʘʮʠʠ ʠʤʝʣʠ 

ʪʦʣʴʢʦ 20 ʘʧʠʢʘʣʴʥʳʭ ʚʝʪʚʝʡ, ʘ ʩʘʤʦʝ ʙʦʣʴʰʦʝ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʨʝʮʝʧʪʘʢʫʣʦʚ, ʫ ʨʘʩʪʝʥʠʡ D3 ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 18.09.2017 ʠ 7.10.2017,  

ʠ ʩʦʩʪʘʚʠʣʦ 44.  

ʊʘʙʣʠʮʘ 4.5 

ʈʘʟʚʠʪʠʝ ʤʝʯʝʥʳʭ ʨʘʩʪʝʥʠʡ Fucus distichus (D3), ʧʨʦʠʟʨʘʩʪʘʚʰʠʭ ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ  

ʚ ʨʘʡʦʥʝ ʧʦʙʝʨʝʞʴʷ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʙʫʭ. ʉʝʨʦʛʣʘʟʢʘ ʚ ʧʝʨʠʦʜ 01.04.2017 ʧʦ 01.02.2018 ʛ. 
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ʉʪʘʜʠʠ ʟʨʝʣʦʩʪʠ 

ʨʝʮʝʧʪʘʢʫʣʦʚ 

L1 L2 L3 L4 L5 L6 L7 L8 L9 ʌ0 ʌ1 ʌ2 ʌ3 ʌ4 ʌ5 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

1 01.04.17 ɼ 3 + 19 25 15 - - - - - - 64 8 8 - - - - - 

2 16.04.17 ɼ 3 + 19 26 20 - - - - - - 72 8 8 - - - - - 

3 13.05.17 ɼ 3 + 19 26 30 - - - - - - 87 8 5 3 - - - - 

4 08.06.17 ɼ 3 + 19 26 45 - - - - 
 

- 101 8 3 1 4 - - 
 

5 12.07.17 ɼ 7 + 19 26 45 20 20 20 20 - - 180 32 20 3 5 4 - - 

6 27.07.17 ɼ 7 + 19 26 45 20 20 20 35 - - 200 32 15 5 6 4 2 - 

7 08.08.17 ɼ 7 + 19 27 46 20 21 22 47 - - 221 32 8 6 7 6 5 - 

8 23.08.17 ɼ 7 + 19 27 46 20 21 22 59 - - 260 32 2 4 8 11 3 4 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 4.5  

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

9 18.09.17 ɼ 8+ 19 27 46 20 21 22 60 40 - 270 44 10 2 3 7 11 11 

10 07.10.17 ɼ 8+ 19 27 46 20 21 22 61 48 - 284 44 4 3 2 4 8 23 

11 04.11.17 ɼ 8+ 19 27 46 20 21 22 62 49 11 295 30 3 2 1 2 10 12 

12 03.12.17 ɼ 8+ 19 27 46 20 21 22 62 49 12 296 20 2 2 2 1 11 2 

13 04.01.18 ɼ 8+ 19 27 46 20 21 22 62 49 13 297 18 2 2 2 1 11 - 

14 01.02.18 ɼ 9+ 19 27 46 20 21 22 62 49 13 297 24 8 2 2 1 11  - 

 

ʋ ʦʙʩʫʞʜʘʝʤʦʡ ʛʨʫʧʧʳ ʤʝʯʝʥʳʭ ʨʘʩʪʝʥʠʡ, ʢʘʢ ʠ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʛʨʫʧʧ D1 ʠ D2, ʩ ʜʝʢʘʙʨʷ ʧʦ ʬʝʚʨʘʣʴ ʩʦʩʪʦʷʥʠʝ ʟʨʝʣʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʤʝʥʷʣʦʩʴ, ʠ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʨʝʮʝʧʪʘʢʫʣʦʚ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ ʥʘʭʦʜʠʣʘʩʴ ʚ ʩʪʘʜʠʠ 

ʟʨʝʣʦʩʪʠ ʌ4, ʢʦʪʦʨʘʷ, ʢʘʢ ʙʳʣʦ ʫʢʘʟʘʥʦ ʚʳʰʝ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʜʫʪʠʝʤ 

ʨʝʮʝʧʪʘʢʫʣʦʚ, ʥʘʣʠʯʠʝʤ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʝʞʜʫ ʢʦʥʮʝʧʪʘʢʫʣʘʤʠ ʠ ʚ ʩʘʤʠʭ 

ʢʦʥʮʝʧʪʘʢʫʣʘʭ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʘʣʴʛʠʥʘʪʥʦʡ ʩʣʠʟʠ. ʆʥʘ ʷʚʣʷʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʟʘʧʘʩʥʳʤ ʚʝʱʝʩʪʚʦʤ, ʥʦ ʪʘʢʞʝ ʚʳʧʦʣʥʷʝʪ ʢʨʠʦʧʨʦʪʝʢʪʦʨʥʫʶ 

ʬʫʥʢʮʠʶ, ʧʨʝʧʷʪʩʪʚʫʷ ʧʦʚʨʝʞʜʝʥʠʶ ʩʦʟʨʝʚʘʶʱʠʭ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ. 

ʇʨʦʚʝʜʝʥʥʦʝ ʥʘʤʠ ʠʟʫʯʝʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʨʦʝʥʠʷ ʨʝʮʝʧʪʘʢʫʣʦʚ ʧʦʢʘʟʘʣʦ, 

ʯʪʦ ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʦʛʦʥʠʠ ʝʱʝ ʥʝ ʠʤʝʶʪ ʜʝʣʝʥʠʡ ʚ ʢʦʥʮʝʧʪʘʢʫʣʘʭ 

ʚʩʪʨʝʯʘʶʪʩʷ ʫʞʝ ʚʧʦʣʥʝ ʦʬʦʨʤʣʝʥʥʳʝ ʘʥʪʝʨʠʜʠʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʫʞʩʢʠʝ 

ʧʦʣʦʚʳʝ ʧʨʦʜʫʢʪʳ ʩʦʟʨʝʚʘʶʪ ʥʘʤʥʦʛʦ ʨʘʥʴʰʝ, ʯʝʤ ʞʝʥʩʢʠʝ. 

ɺ ʪʘʙʣʠʮʝ 4.6 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʣʠʥʝʡʥʦʛʦ ʨʦʩʪʘ ʠ 

ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʬʫʢʫʩʘ (D4), ʢʦʪʦʨʳʝ ʥʘ ʤʦʤʝʥʪ ʤʝʯʝʥʠʷ ʠʤʝʣʠ ʧʦ  

4 ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ ʚʝʪʚʣʝʥʠʷ ʠ ʧʦ 24 ʘʧʠʢʘʣʴʥʳʭ ʚʝʪʚʠ. 12 ʠʟ ʥʠʭ ʠʤʝʣʠ ʝʜʚʘ 

ʥʘʤʝʪʠʚʰʠʝʩʷ ʢʨʳʰʢʠ ʢʦʥʮʝʧʪʘʢʫʣʦʚ, 8 ʥʘʭʦʜʠʣʠʩʴ ʚ ʩʪʘʜʠʠ ʌ1,  

3 ï ʚ ʩʪʘʜʠʠ ʌ2 ʠ 1 ï ʚ ʩʪʘʜʠʠ ʌ3. 

ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʵʪʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ, ʩʫʜʷ ʧʦ ʚʩʝʤʫ, ʥʘʯʘʣʠ ʩʚʦʡ 

ʨʦʩʪ ʝʱʝ ʦʩʝʥʴʶ 2016 ʛ., ʟʘʪʝʤ, ʠʤʝʷ ʥʝʩʢʦʣʴʢʦ ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ ʚʝʪʚʣʝʥʠʡ, 

ʦʥʠ ʧʝʨʝʟʠʤʦʚʘʣʠ. ɺ ʪʝʯʝʥʠʝ ʦʩʝʥʠ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ ʫ ʥʠʭ 

ʫʩʧʝʣʠ ʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʥʝʩʢʦʣʴʢʦ ʨʝʮʝʧʪʘʢʫʣʦʚ, ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ 

ʟʨʝʣʦʩʪʠ. ɺ ʩʝʨʝʜʠʥʝ ʤʘʷ ʪʦʣʴʢʦ ʦʜʠʥ ʠʟ ʥʠʭ ʙʳʣ ʚ ʩʪʘʜʠʠ ʌ4. ʇʝʨʚʳʝ ʟʨʝʣʳʝ 

ʨʝʮʝʧʪʘʢʫʣʳ ʚ ʩʪʘʜʠʠ ʌ5 ʧʦʷʚʠʣʠʩʴ ʫ ʥʠʭ ʪʦʣʴʢʦ ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʠʶʣʷ. 
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ʊʘʙʣʠʮʘ 4.6 

ʈʘʟʚʠʪʠʝ ʤʝʯʝʥʳʭ ʨʘʩʪʝʥʠʡ Fucus distichus (D4), ʧʨʦʠʟʨʘʩʪʘʚʰʠʭ ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ 

ʚ ʨʘʡʦʥʝ ʧʦʙʝʨʝʞʴʷ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʙʫʭ. ʉʝʨʦʛʣʘʟʢʘ ʚ ʧʝʨʠʦʜ 01.04.2017 ʧʦ 01.02.2018 ʛ. 
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ɼʣʠʥʘ ʚʝʪʚʝʡ ʨʘʟʥʦʛʦ ʧʦʨʷʜʢʘ (ʤʤ) 
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ʉʪʘʜʠʠ ʟʨʝʣʦʩʪʠ 

ʨʝʮʝʧʪʘʢʫʣʦʚ 

L1 L2 L3 L4 L5 L6 L7 L8 L9 L10 ʌ0 ʌ1 ʌ2 ʌ3 ʌ4 ʌ5 

1 01.04.17 
 

10 12 25 15 - - - - - - 62 12 8 3 1 - - - 

2 16.04.17 ɼ 4+ 10 12 25 17 - - - - - - 64 12 8 3 1 - - - 

3 13.05.17 ɼ 4+ 10 12 26 21 - - - - - - 69 12 4 5 2 1 - - 

4 08.06.17 ɼ 4+ 10 12 29 30 - - - - - - 81 12 3 4 3 2 - - 

5 12.07.17 ɼ 6+ 10 12 30 31 25 35 - - - - 143 29 7 11 4 5 2 1 

6 27.07.17 ɼ 6+ 10 12 32 33 28 45 - - - - 160 34 9 6 6 6 4 3 

7 08.08.17 ɼ 6+ 10 12 32 33 29 53 - - - - 169 34 3 3 6 7 6 9 

8 23.08.17 ɼ 7+ 10 12 32 33 30 54 23 - - - 194 40 5 4 7 4 9 11 

9 18.09.17 ɼ 7+ 10 12 32 33 31 54 30 - - - 202 40 3 2 4 3 15 13 

10 07.10.17 ɼ 8+ 10 12 32 33 31 54 31 12 - - 215 45 5 4 4 4 9 19 

11 04.11.17 ɼ 8+ 10 12 32 33 31 54 32 15 - - 219 26 2 2 1 3 16 2 

12 03.12.17 ɼ 9+ 10 12 32 33 31 54 32 17 7 - 228 33 8 1 2 2 19 1 

13 04.01.18 ɼ 9+ 10 12 32 33 31 54 34 22 12 - 240 33 6 3 3 2 19 - 

14 01.02.18 ɼ 10+ 10 12 32 33 31 54 34 22 14 8 250 33 4 4 4 2 19 - 

 

ʇʝʨʠʦʜ ʨʘʟʤʥʦʞʝʥʠʷ ʨʘʩʪʝʥʠʡ D4 ʜʣʠʣʩʷ ʩ ʠʶʣʷ ʜʦ ʢʦʥʮʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘ. ʇʨʠ ʵʪʦʤ ʩʘʤʘʷ ʘʢʪʠʚʥʘʷ ʝʛʦ ʬʘʟʘ ʧʨʠʰʣʘʩʴ ʥʘ ʩʝʥʪʷʙʨʴ.  

ʊʘʢ 23.08.2017, 18.09.2017 ʠ 07.10.2017 ʨʘʩʪʝʥʠʷ ʵʪʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʤʝʣʠ 11, 13 ʠ 19 ʨʝʮʝʧʪʘʢʫʣʦʚ ʚ ʩʪʘʜʠʠ ʟʨʝʣʦʩʪʠ ʌ5.  

ʆʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʬʝʨʪʠʣʴʥʳʭ ʚʝʪʚʝʡ ʵʪʦʛʦ ʨʘʩʪʝʥʠʷ ʨʝʮʝʧʪʘʢʫʣʳ  

ʌ4 ʩʦʩʪʘʚʠʣʠ ʦʢʦʣʦ 57%. ɺ ʪʝ ʞʝ ʜʘʪʳ ʦʙʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ, 

23.08.2017, 18.09.2017 ʠ 07.10.2017, ʦʥʠ ʠʤʝʣʠ ʩʘʤʦʝ ʙʦʣʴʰʦʝ ʦʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʨʝʮʝʧʪʘʢʫʣʦʚ ʥʘʭʦʜʠʚʰʠʭʩʷ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʟʨʝʣʦʩʪʠ: 40, 40  

ʠ 45, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ɺ ʷʥʚʘʨʝ ʠ ʬʝʚʨʘʣʝ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʪʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ ʩʘʤʳʤʠ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʙʳʣʠ ʨʝʮʝʧʪʘʢʫʣʳ, ʚ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ  
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ʌ5. ʇʨʠ ʵʪʦʤ ʚ ʧʝʨʠʦʜ ʩ 04.01.2018 ʧʦ 01.02.2018 ʥʠ ʦʜʠʥ ʠʟ ʨʝʮʝʧʪʘʢʫʣʦʚ 

ʟʨʝʣʦʩʪʴʶ ʌ4 ʥʝ ʧʝʨʝʰʝʣ ʚ ʩʪʘʜʠʶ ʟʨʝʣʦʩʪʠ ʌ5. ʕʪʦ ʝʱʝ ʨʘʟ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʥʘʰ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚʳʭʦʜ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʩʘʤʦʝ ʭʦʣʦʜʥʦʝ ʚʨʝʤʷ 

ʛʦʜʘ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʜʣʷ ʧʨʠʢʨʝʧʣʝʥʠʷ ʠ ʧʨʦʨʘʩʪʘʥʠʷ ʟʠʛʦʪ, 

ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ.  

ʇʦʜ ʟʠʤʫ ʤʝʯʝʥʳʝ ʨʘʩʪʝʥʠʷ ʵʪʦʡ ʛʨʫʧʧʳ, ʫʰʣʠ, ʠʤʝʷ 19 ʨʝʮʝʧʪʘʢʫʣʦʚ 

ʚ ʩʪʘʜʠʠ ʟʨʝʣʦʩʪʠ ʌ4. ʆʥʠ, ʢʘʢ ʠ ʙʦʣʝʝ ʤʦʣʦʜʳʝ ʨʘʩʪʝʥʠʷ D1-D3, ʥʝ ʠʤʝʣʠ 

ʨʝʮʝʧʪʘʢʫʣʦʚ ʚ ʩʪʘʜʠʠ ʟʨʝʣʦʩʪʠ ʌ5. ʂ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʨʘʩʪʝʥʠʷ D4 ʠʤʝʣʠ ʫʞʝ 

10 ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ ʚʝʪʚʣʝʥʠʡ, ʠ ʠʭ ʦʙʱʘʷ ʜʣʠʥʘ ʫʚʝʣʠʯʠʣʘʩʴ ʩ 62 ʜʦ 250 ʤʤ, 

ʪ.ʝ. ʚ 4 ʨʘʟʘ. 

ʈʘʩʪʝʥʠʷ D5 ʠʤʝʣʠ ʩʦʚʝʨʰʝʥʥʦ ʦʪʣʠʯʥʳʡ ʦʪ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʛʨʫʧʧʳ  

D4 ʩʮʝʥʘʨʠʡ ʨʘʟʚʠʪʠʷ (ʪʘʙʣ. 4.7). ʂʘʢ ʠ ʧʦʩʣʝʜʥʠʝ ʦʥʠ ʢ ʤʦʤʝʥʪʫ ʤʝʯʝʥʠʷ 

ʙʳʣʠ ʫʞʝ ʚʪʦʨʦʛʦʜʥʠʤʠ, ʪ.ʝ. ʚʝʛʝʪʠʨʫʶʱʠʤʠ ʚʪʦʨʦʡ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʩʝʟʦʥ. 

ʅʘ ʤʦʤʝʥʪ ʤʝʯʝʥʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʵʪʦʡ ʛʨʫʧʧʳ, ʧʦʩʣʝ ʦʩʝʥʥʝʛʦ ʨʘʩʩʝʠʚʘʥʠʷ 

ʟʠʛʦʪ, ʩʦʭʨʘʥʷʣʠ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ 23 ʨʝʮʝʧʪʘʢʫʣʘ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ 

ʬʝʨʪʠʣʴʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ ʪʨʠ ʰʪʫʢʠ ʚ ʩʪʘʜʠʠ ʟʨʝʣʦʩʪʠ ʌ5. ʇʦʵʪʦʤʫ 

ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʬʫʢʫʩʘ ʧʨʠʥʷʣʠ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʚʝʩʝʥʥʝʤ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝ ʧʦʧʫʣʷʮʠʠ ʠ ʧʨʦʜʦʣʞʘʣʠ ʨʘʟʤʥʦʞʘʪʴʩʷ ʜʦ ʠʶʥʷ 

ʚʢʣʶʯʠʪʝʣʴʥʦ. 

ʉ ʘʧʨʝʣʷ ʜʦ ʤʘʷ ʯʘʩʪʴ ʬʝʨʪʠʣʴʥʳʭ ʨʝʮʝʧʪʘʢʫʣʦʚ ʫ ʥʠʭ ʦʪʚʘʣʠʣʘʩʴ, ʥʦ  

ʚ ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ ʢʫʩʪʠʢʠ D5 ʜʘʣʠ ʥʦʚʳʝ ʜʠʭʦʪʦʤʠʯʝʩʢʠʝ ʚʝʪʚʠ. ɺ ʠʶʣʝ  

ʠ ʘʚʛʫʩʪʝ ʦʥʠ çʚʦʩʩʪʘʥʘʚʣʠʚʘʣʠ ʩʚʦʶ ʩʠʣʫè ʨʦʩʣʠ ʠ ʫʚʝʣʠʯʠʚʘʣʠ ʤʘʩʩʫ, ʥʦ, 

ʢʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 4.7, ʦʥʠ ʥʝ ʬʦʨʤʠʨʦʚʘʣʠ ʥʦʚʳʭ 

ʨʝʮʝʧʪʘʢʫʣʦʚ ʚ ʩʪʘʜʠʷʭ ʌ4 ʠ ʌ5.  

ʂ ʢʦʥʮʫ ʚʪʦʨʦʛʦ ʩʝʟʦʥʘ ʚʝʛʝʪʘʮʠʠ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ 

D5 ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ ʚʝʪʚʣʝʥʠʡ ʧʦʷʚʠʣʠʩʴ 

ʥʦʚʳʝ ʘʧʠʢʘʣʴʥʳʝ ʚʝʪʚʠ. ʂ ʜʝʢʘʙʨʶ 44 ʠʟ ʥʠʭ, ʫʞʝ ʠʤʝʣʠ ʧʨʠʟʥʘʢʠ 

ʬʝʨʪʠʣʠʟʘʮʠʠ. ʋʜʠʚʠʪʝʣʴʥʦ, ʥʦ ʚʢʣʘʜ ʚ ʦʙʱʝʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦʧʫʣʷʮʠʠ  
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ʫ ʨʘʩʪʝʥʠʡ ʵʪʦʛʦ ʚʦʟʨʘʩʪʘ ʙʳʣ ʤʝʥʴʰʠʤ, ʯʝʤ ʫ ʨʘʩʪʝʥʠʡ ʙʦʣʝʝ ʤʣʘʜʰʝʡ 

ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ D4, ʠʤʝʚʰʠʭ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʨʝʣʳʭ 

ʨʝʮʝʧʪʘʢʫʣʦʚ ʫʞʝ ʚ ʠʶʥʝ. 

ʊʘʙʣʠʮʘ 4.7 

ʈʘʟʚʠʪʠʝ ʤʝʯʝʥʳʭ ʨʘʩʪʝʥʠʡ Fucus distichus (D5), ʧʨʦʠʟʨʘʩʪʘʚʰʠʭ ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ 

ʚ ʨʘʡʦʥʝ ʧʦʙʝʨʝʞʴʷ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʙʫʭ. ʉʝʨʦʛʣʘʟʢʘ ʚ ʧʝʨʠʦʜ 01.04.2017 ʧʦ 01.02.2018 ʛ. 
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ɼʣʠʥʘ ʚʝʪʚʝʡ ʨʘʟʥʦʛʦ ʧʦʨʷʜʢʘ (ʤʤ) 
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ʉʪʘʜʠʠ ʟʨʝʣʦʩʪʠ 

ʨʝʮʝʧʪʘʢʫʣʦʚ 

L1 L2 L3 L4 L5 L6 L7 L8 L9 L10 ʌ0 ʌ1 ʌ2 ʌ3 ʌ4 ʌ5 

1 01.04.17 ɼ 5+ 25 15 22 31 21 - - - - - 135 23 3 4 6 4 3 3 

2 16.04.17 ɼ 5+ 25 15 22 32 22 - - - - - 140 23 2 2 5 7 3 4 

3 13.05.17 ɼ 5+ 25 15 23 35 25 - - - - - 151 23  -  - 4 3 10 6 

4 08.06.17 ɼ 6+ 25 15 23 35 26 29 - - - - 173 32 10 2 1 2 5 12 

5 12.07.17 ɼ 6+ 25 15 23 35 34 37 - - - - 189 20 5 3 6 2 4 1 

6 27.07.17 ɼ 6+ 25 15 24 38 37 49 - - - - 197 20 4 3 4 5 4 - 

7 08.08.17 ɼ 7+ 25 15 24 39 38 53 12 - - - 210 34 15 2 5 8 4 - 

8 23.08.17 ɼ 7+ 25 15 24 39 38 54 14 - - - 225 34 15 2 5 8 4 - 

9 18.09.17 ɼ 8+ 25 15 24 40 40 54 14 12 - - 237 42 9 5 4 6 9 9 

10 07.10.17 ɼ 8+ 25 15 24 40 40 54 14 15 - - 246 35 3 4 8 12 6 2 

11 04.11.17 ɼ 9+ 25 15 24 40 40 54 14 15 16 - 279 44 7 2 2 15 18 - 

12 03.12.17 ɼ 9+ 25 15 24 40 40 54 14 17 19 - 286 44 7 2 2 10 23 - 

13 04.01.18 ɼ 9+ 25 15 24 40 40 54 14 17 23 - 297 44 3 3 4 11 23 - 

14 01.02.18 ɼ 10+ 25 15 24 40 40 54 14 17 25 7 308 52 12 4 5 6 25 - 

 

ɺ ʠʶʣʝ ʠ ʘʚʛʫʩʪʝ ʨʘʩʪʝʥʠʷ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ D5, ʢʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ 

ʚʳʰʝ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʨʘʟʤʥʦʞʘʣʠʩʴ. ɺ ʩʝʥʪʷʙʨʝ-ʦʢʪʷʙʨʝ ʦʥʠ ʚʥʦʚʴ ʨʘʩʩʝʷʣʠ 

ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʠʛʦʪ, ʘ ʩ ʥʦʷʙʨʷ ʜʦ ʥʘʯʘʣʘ ʬʝʚʨʘʣʷ ʘʢʪʠʚʥʦʩʪʴ ʠʭ 

ʨʘʟʤʥʦʞʝʥʠʷ ʚʥʦʚʴ ʩʥʠʟʠʣʘʩʴ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʝʛʦ 

ʨʝʮʝʧʪʘʢʫʣʘʭ ʚ ʵʪʦ ʚʨʝʤʷ ʰʝʣ ʧʨʦʮʝʩʩ ʘʢʪʠʚʥʦʡ ʟʘʢʣʘʜʢʠ ʠ ʩʦʟʨʝʚʘʥʠʷ 

ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ. 

ɺ ʮʝʣʦʤ, ʘʥʘʣʠʟ ʜʘʥʥʳʭ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣ. 4.7, ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ  

ʦ ʪʦʤ, ʯʪʦ ʨʘʟʤʥʦʞʝʥʠʝ ʨʘʩʪʝʥʠʡ D5 ʧʨʦʠʩʭʦʜʠʣʦ ʠʥʘʯʝ, ʯʝʤ ʨʘʩʪʝʥʠʡ 

ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ D4. ʆʥʦ ʙʳʣʦ ʥʝ ʩʪʦʣʴ ʘʢʪʠʚʥʳʤ, ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ  
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ʚ ʪʝʯʝʥʠʝ ʙʦʣʝʝ ʩʞʘʪʦʛʦ ʩʨʦʢʘ, ʠ ʧʦʨʮʠʦʥʥʦ, ʪ.ʝ. ʜʦʩʪʘʪʦʯʥʦ ʚʷʣʦ.  

ʉʫʜʷ ʧʦ ʪʦʤʫ, ʯʪʦ ʚ ʟʠʤʫ ʨʘʩʪʝʥʠʷ D5 ʫʰʣʠ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʜʦʟʨʝʚʘʶʱʠʭ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʤʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ, ʧʝʨʝʟʠʤʦʚʘʚ, ʦʥʠ 

ʧʨʦʜʦʣʞʘʪ ʩʚʦʝ ʨʘʟʚʠʪʠʝ ʠ ʚ ʪʝʯʝʥʠʝ ʪʨʝʪʴʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʩʝʟʦʥʘ. 

ʆʙʦʙʱʘʷ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʤʝʯʝʥʳʭ ʨʘʩʪʝʥʠʡ ʢʘʤʯʘʪʩʢʦʡ 

ʧʦʧʫʣʷʮʠʠ F. distichus, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʜʘʥʥʳʡ ʤʥʦʛʦʣʝʪʥʠʡ ʚʠʜ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʠ ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʩʝʟʦʥʘ, ʧʨʦʠʟʨʘʩʪʘʷ ʚ ʣʠʪʦʨʘʣʴʥʦʡ ʟʦʥʝ, ʝʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʩʧʦʩʦʙʥʳ ʬʦʨʤʠʨʦʚʘʪʴ 6-7 ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ ʚʝʪʚʣʝʥʠʡ. 

ɺ ʨʘʟʥʳʝ ʩʝʟʦʥʳ ʛʦʜʘ ʘʢʪʠʚʥʦʩʪʴ ʨʘʟʤʥʦʞʝʥʠʷ ʫ ʬʫʢʫʩʘ ʨʘʟʥʘʷ, ʥʦ ʢʘʢ 

ʵʪʦ ʚʠʜʥʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʨʘʙʦʪʝ ʜʘʥʥʳʭ, ʦʥʦ ʧʨʦʠʩʭʦʜʠʪ ʧʨʘʢʪʠʯʝʩʢʠ 

ʧʦʩʪʦʷʥʥʦ ʠ ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʥʘ ʢʦʨʦʪʢʠʡ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʧʨʠ 

ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ. ʆʜʥʘʢʦ, ʩʫʜʷ ʧʦ ʥʘʨʘʩʪʘʥʠʶ ʩʪʝʧʝʥʠ 

ʬʝʨʪʠʣʴʥʦʩʪʠ ʨʝʮʝʧʪʘʢʫʣʦʚ, ʫ ʠʟʫʯʘʝʤʦʛʦ ʥʘʤʠ ʚʠʜʘ ʜʘʞʝ ʚ ʵʪʦ ʚʨʝʤʷ ʦʯʝʥʴ 

ʤʝʜʣʝʥʥʦ ʧʨʦʜʦʣʞʘʝʪʩʷ ʨʘʟʚʠʪʠʝ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ. ɼʦ ʥʘʩʪʫʧʣʝʥʠʷ ʟʠʤʥʠʭ 

ʤʝʩʷʮʝʚ ʫ ʨʘʩʪʝʥʠʡ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʫʩʧʝʚʰʠʝ ʩʦʟʨʝʪʴ ʧʦʣʦʚʳʝ 

ʧʨʦʜʫʢʪʳ, ʷʡʮʝʢʣʝʪʢʠ ʠ ʘʥʪʝʨʦʟʦʠʜʳ, ʜʘʶʪ ʟʠʛʦʪʳ, ʢʦʪʦʨʳʝ ʨʘʩʩʝʠʚʘʶʪʩʷ 

ʚʧʣʦʪʴ ʜʦ ʥʘʯʘʣʘ ʭʦʣʦʜʥʦʛʦ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ. 

ɿʠʤʫʶʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ, ʠʤʝʷ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʨʝʮʝʧʪʘʢʫʣʦʚ ʚ ʩʪʘʜʠʠ, ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʧʦʣʥʦʤʫ ʩʦʟʨʝʚʘʥʠʶ.  

ʇʨʦʙʢʠ ʚ ʦʩʪʠʦʣʷʭ ʢʦʥʮʝʧʪʘʢʫʣʦʚ ʧʨʝʧʷʪʩʪʚʫʶʪ ʚʳʩʳʧʘʥʠʶ ʟʠʛʦʪ.  

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʧʦʩʣʝ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʟʠʤʥʝʛʦ ʧʦʢʦʷ ʚ ʤʘʨʪʝ ʫ ʥʠʭ, ʩʫʜʷ ʧʦ 

ʚʩʝʤʫ, ʧʨʦʠʩʭʦʜʠʪ ʧʦʣʥʦʝ ʜʦʟʨʝʚʘʥʠʝ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʠ ʚ ʘʧʨʝʣʝ-ʤʘʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʥʥʝʚʝʩʝʥʥʠʡ ʧʠʢ ʤʘʩʩʦʚʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ. 

ʉʣʦʞʝʥʠʝ ʢʘʣʝʥʜʘʨʥʳʭ ʩʨʦʢʦʚ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʳʭ ʨʘʟʥʳʝ ʤʝʯʝʥʳʝ 

ʨʘʩʪʝʥʠʷ ʬʫʢʫʩʘ ʚʳʙʨʘʩʳʚʘʣʠ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʟʠʛʦʪʳ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʨʘʟʤʥʦʞʝʥʠʝ ʫ ʢʘʤʯʘʪʩʢʦʡ ʧʦʧʫʣʷʮʠʠ F. distichus ʧʨʦʠʩʭʦʜʠʪ ʧʨʘʢʪʠʯʝʩʢʠ 

ʧʦʩʪʦʷʥʥʦ, ʢʨʦʤʝ ʩʘʤʳʭ ʭʦʣʦʜʥʳʭ ʤʝʩʷʮʝʚ ʛʦʜʘ ï ʷʥʚʘʨʷ ʠ ʬʝʚʨʘʣʷ, ʢʦʛʜʘ 

ʣʠʪʦʨʘʣʴʥʘʷ ʟʦʥʘ ï ʦʩʥʦʚʥʦʝ ʤʝʩʪʦ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʬʫʢʫʩʘ ï ʙʳʚʘʝʪ ʧʦʢʨʳʪʘ 

ʧʨʠʧʘʡʥʳʤ ʣʴʜʦʤ ʠ ʧʣʦʪʥʳʤ ʩʥʝʞʥʳʤ ʧʦʢʨʦʚʦʤ. ʈʘʩʪʷʥʫʪʳʝ ʩʨʦʢʠ ʠ 

ʘʢʪʠʚʥʦʩʪʴ ʨʘʟʤʥʦʞʝʥʠʷ ʷʚʣʷʶʪʩʷ ʛʘʨʘʥʪʠʝʡ ʫʩʧʝʭʘ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʚʠʜʘ ʠ 

ʩʦʭʨʘʥʝʥʠʷ ʝʛʦ ʧʦʧʫʣʷʮʠʡ ʦʪ ʚʳʤʠʨʘʥʠʷ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ 
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ʧʨʦʠʟʨʘʩʪʘʥʠʷ. ʕʪʦʡ ʞʝ ʧʨʠʯʠʥʦʡ, ʛʠʙʢʦʩʪʴʶ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, ʤʦʞʥʦ 

ʦʙʲʷʩʥʠʪʴ ʠ ʚʳʩʦʢʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʚʠʜʘ ʢ ʩʦʭʨʘʥʝʥʠʶ ʠ ʨʘʩʰʠʨʝʥʠʶ ʘʨʝʘʣʘ. 

 

4.3.2. ʀʟʫʯʝʥʠʝ ʨʘʟʚʠʪʠʷ ʚʟʨʦʩʣʳʭ ʨʘʩʪʝʥʠʡ ʬʫʢʫʩʘ  

ʚ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʩʨʝʜʝ 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʬʝʨʪʠʣʠʟʘʮʠʠ ʬʫʢʫʩʘ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ ʥʝ ʙʦʣʝʝ +4Ñ1
ʦ
ʉ ʠ ʩʚʝʪʦʚʦʤ ʜʦʚʦʣʴʩʪʚʠʠ, ʙʣʠʟʢʦʤ  

ʢ ʪʘʢʦʚʦʤʫ ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ, ʚʟʨʦʩʣʳʝ ʨʘʩʪʝʥʠʷ ʬʫʢʫʩʘ ʩʦʜʝʨʞʘʣʠ  

ʚ ʘʢʚʘʨʠʫʤʝ. ɼʣʷ ʵʪʦʛʦ ʠʟ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʙʳʣʠ ʚʟʷʪʳ ʜʚʘ ʦʙʨʘʟʮʘ  

(D6 ʠ D7), ʩ 6-ʶ ʠ 7-ʶ ʜʠʭʦʪʦʤʠʯʝʩʢʠʤʠ ʚʝʪʚʣʝʥʠʷʤʠ.  

ʆʥʠ ʙʳʣʠ ʧʦʤʝʱʝʥʳ ʚ ʥʝʙʦʣʴʰʦʡ ʘʢʚʘʨʠʫʤ ʩ ʧʨʦʬʠʣʴʪʨʦʚʘʥʥʦʡ ʤʦʨʩʢʦʡ 

ʚʦʜʦʡ. ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʥ ʥʘʭʦʜʠʣʩʷ ʚ ʠʥʢʫʙʘʪʦʨʝ, ʠʤʝʶʱʝʤ 

ʩʪʝʢʣʷʥʥʫʶ ʜʚʝʨʮʫ, ʧʨʦʧʫʩʢʘʚʰʫʶ ʝʩʪʝʩʪʚʝʥʥʳʡ ʩʚʝʪ. 

ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʨʘʟʚʠʪʠʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʩʪʝʥʠʡ ʚʝʣʠ  

ʩ 06.11.2018 ʧʦ 06.05.2019 ʛʛ. ʏʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ ʠʭ 

ʜʦʩʪʘʚʘʣʠ ʠʟ ʚʦʜʳ, ʩʣʝʛʢʘ ʦʩʫʰʘʣʠ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʦʡ ʠ ʧʦʜʩʯʠʪʳʚʘʣʠ 

ʢʦʣʠʯʝʩʪʚʦ ʜʠʭʦʪʦʤʠʡ, ʘʧʠʢʘʣʴʥʳʭ ʚʝʪʚʝʡ ʚ ʩʪʝʨʠʣʴʥʦʤ ʠ ʬʝʨʪʠʣʴʥʦʤ 

ʩʦʩʪʦʷʥʠʠ. ʋ ʬʝʨʪʠʣʴʥʳʭ ʚʝʪʚʝʡ ʧʦ ʦʧʠʩʘʥʥʳʤ ʚʳʰʝ, ʚ ʨʘʟʜʝʣʝ 4.1, 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʦʧʨʝʜʝʣʷʣʠ ʩʪʘʜʠʶ ʬʝʨʪʠʣʴʥʦʩʪʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʨʝʜʝʣʷʣʠ ʥʝ ʪʦʣʴʢʦ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʬʝʨʪʠʣʴʥʳʭ 

ʨʝʮʝʧʪʘʢʫʣʦʚ, ʥʦ ʠ ʢʦʣʠʯʝʩʪʚʦ ʨʝʮʝʧʪʘʢʫʣʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ 

ʩʦʟʨʝʚʘʥʠʷ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ. 

ʆʜʠʥ ʨʘʟ ʚ ʥʝʜʝʣʶ ʚ ʘʢʚʘʨʠʫʤʝ ʤʝʥʷʣʠ ʤʦʨʩʢʫʶ ʚʦʜʫ ʠ ʧʨʝʜʤʝʪʥʳʝ 

ʩʪʝʢʣʘ. ʇʨʠ ʟʘʤʝʥʝ ʚʦʜʳ ʬʦʪʦʛʨʘʬʠʨʦʚʘʣʠ ʝʛʦ ʜʥʦ. ʇʦ ʧʣʦʪʥʦʩʪʠ 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʥʘ ʥʝʤ ʧʨʦʨʦʩʪʢʦʚ ʠ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʫʯʝʥʠʷ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ 

ʣʝʞʘʱʠʭ ʥʘ ʜʥʝ ʧʨʝʜʤʝʪʥʳʭ ʩʪʝʢʦʣ ʩʫʜʠʣʠ ʦʙ ʫʩʧʝʭʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʅʘʣʠʯʠʝ ʥʘ ʥʠʭ ʧʨʠʢʨʝʧʣʝʥʥʳʭ ʟʠʛʦʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʧʨʦʮʝʩʩʘʭ ʠʭ 

ʚʳʩʳʧʘʥʠʷ. ɺʳʥʫʪʳʝ ʠʟ ʚʦʜʳ ʘͪʩʪʝʥʠʷ ʨʝʛʫʣʷʨʥʦ ʬʦʪʦʛʨʘʬʠʨʦʚʘʣʠ. 

ʀʟʤʝʥʝʥʠʝ ʚʦ ʚʨʝʤʝʥʠ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʬʫʢʫʩʘ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʘʭ 4.17 ʠ 4.18. 
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ʈʠʩ. 4.17. Fucus distichus ʚ ʘʢʚʘʨʠʫʤʝ (ɸ, ɹ), ʚʥʝ ʘʢʚʘʨʠʫʤʘ (ɻ, ɼ), ʧʣʦʪʥʦʩʪʴ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʵʤʙʨʠʦʥʦʚ ʥʘ ʜʥʝ ʘʢʚʘʨʠʫʤʘ (ɺ) ʚ ʧʝʨʠʦʜ 

ʩ 06.11.2018 ʛ. ʧʦ 16.01.2019 ʛ. ʅʘ ʚʨʝʟʢʘʭ ʨʠʩʫʥʢʦʚ ʚ ʨʷʜʘʭ ɻ ʠ ɼ ʜʘʥʳ ʫʚʝʣʠʯʝʥʥʳʝ ʬʨʘʛʤʝʥʪʳ ʩʪʝʨʠʣʴʥʳʭ ʚʝʪʚʝʡ (1); ʨʝʮʝʧʪʘʢʫʣʦʚ  

ʚ ʩʪʘʜʠʷʭ ʟʨʝʣʦʩʪʠ ʌ1-ʌ2 (2); ʌ3-ʌ4 (3); ʌ4-ʌ5 (4)  
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ʈʠʩ. 4.18. Fucus distichus ʚ ʘʢʚʘʨʠʫʤʝ, ʚʥʝ ʘʢʚʘʨʠʫʤʘ, ʧʣʦʪʥʦʩʪʴ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʵʤʙʨʠʦʥʦʚ ʥʘ ʜʥʝ ʘʢʚʘʨʠʫʤʘ (ʮʝʥʪʨʘʣʴʥʳʝ ʬʦʪʦʛʨʘʬʠʠ) ʚ 

ʧʝʨʠʦʜ ʩ 30.01.2019 ʛ. ʧʦ 29.04.2019 ʛ. ʅʘ ʚʨʝʟʢʘʭ ʨʠʩʫʥʢʦʚ (1 ʠ 2) ʫʚʝʣʠʯʝʥʥʳʝ ʬʨʘʛʤʝʥʪʳ ʚʝʪʚʝʡ ʩ ʨʝʮʝʧʪʘʢʫʣʘʤʠ ʚ ʩʪʘʜʠʷʭ ʟʨʝʣʦʩʪʠ ʌ5 

(1) ʠ ʚʝʪʚʝʡ, ʨʝʛʝʥʝʨʠʨʦʚʘʚʰʠʭ ʧʦʩʣʝ ʨʘʟʨʫʰʝʥʠʷ ʨʝʮʝʧʪʘʢʫʣʦʚ (2) 
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ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʫ ʠʟʫʯʘʝʤʳʭ ʨʘʩʪʝʥʠʡ ʦʙʱʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʬʝʨʪʠʣʴʥʳʭ ʨʝʮʝʧʪʘʢʫʣʦʚ ʠ ʨʝʮʝʧʪʘʢʫʣʦʚ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ 

ʬʝʨʪʠʣʴʥʦʩʪʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʡ ʚʝʣʠ ʠʟʤʝʨʝʥʠʝ ʜʣʠʥʳ 

ʚʝʪʚʝʡ ʢʘʞʜʦʛʦ ʧʦʨʷʜʢʘ, ʥʘʯʠʥʘʷ ʩ ʚʝʪʚʠ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ L1.  

ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʦʧʠʩʘʥʥʦʛʦ ʚʳʰʝ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʧʨʝʜʩʪʘʚʣʝʥʳ  

ʚ ʪʘʙʣʠʮʘʭ 4.8 ʠ 4.9. 

ʊʘʙʣʠʮʘ 4.8 

ʀʟʤʝʥʝʥʠʝ ʨʘʟʤʝʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʩʦʩʪʦʷʥʠʷ ʬʝʨʪʠʣʴʥʦʩʪʠ ʨʝʮʝʧʪʘʢʫʣʦʚ ʫ Fucus 

distichus (D6) ʚ ʧʝʨʠʦʜ ʵʢʩʧʝʨʠʤʝʥʪʘ 
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ɼʣʠʥʘ ʚʝʪʚʝʡ ʨʘʟʥʦʛʦ ʧʦʨʷʜʢʘ 

(ʤʤ) 

Lʦʙ ɦ

ʆ
ʙ
ʱ
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ʝ
 
ʢ
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ʉʪʘʜʠʠ ʟʨʝʣʦʩʪʠ 

ʨʝʮʝʧʪʘʢʫʣʦʚ 

L1 L2 L3 L4 L5 L6 ʌ0 ʌ1 ʌ2 ʌ3 ʌ4 ʌ5 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

1 06.11.18 6 16 18 14 21 20 24 186 36 36 0 0 0 0 0 

2 14.11.18 6 16 18 14 21 20 24 186 36 36 0 0 0 0 0 

3 20.11.18 6 16 18 14 21 20 24 186 36 36 0 0 0 0 0 

4 26.11.18 6 16 18 14 21 20 24 187 36 36 0 0 0 0 0 

5 03.12.18 6 16 18 14 21 20 24 187 36 36 0 0 0 0 0 

6 10.12.18 6 16 18 14 21 20 24 187 36 36 0 0 0 0 0 

7 17.12.18 6 16 18 14 21 20 24 187 36 36 0 0 0 0 0 

8 20.12.18 6 16 18 14 21 20 24 189 36 36 0 0 0 0 0 

9 27.12.18 6 16 18 14 21 20 24 190 36 36 0 0 0 0 0 

10 09.01.19 6 16 18 14 21 20 24 190 36 24 12 0 0 0 0 

11 16.01.19 6 16 18 14 21 20 24 190 36 24 12 0 0 0 0 

12 23.01.19 6 16 18 14 21 20 24 190 36 15 14 7 0 0 0 

13 30.01.19 6 16 18 14 21 20 24 190 36 15 14 7 0 0 0 

14 06.02.19 6 16 18 14 21 20 24 190 36 7 17 12 0 0 0 

15 14.02.19 6 16 18 14 21 20 24 190 36 3 5 19 9 0 0 

16 20.02.19 6 16 18 14 21 20 24 190 36 0 5 10 17 4 0 

17 27.02.19 6 16 18 14 21 20 24 190 36 0 4 8 12 10 2 

18 06.03.19 6 16 18 14 21 20 24 190 36 0 4 6 8 10 8 

19 13.03.19 6 16 18 14 21 20 24 192 36 0 0 8 10 10 8 

20 21.03.19 6 16 18 14 21 20 24 192 36 0 0 4 8 16 8 

21 27.03.19 6 16 18 14 21 20 24 190 36 0 0 1 6 13 16 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 4.8 

 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

22 08.04.19 6 16 18 14 21 20 24 190 36 0 0 0 2 9 25 

23 15.04.19 6 16 18 14 21 20 24 171 26 0 0 0 0 4 22 

24 29.04.19 6 16 18 14 21 20 24 154 15 0 0 0 0 0 15 

25 06.05.19 6 16 18 14 21 20 24 132 6 0 0 0 0 0 6 

 
ɸʥʘʣʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʘʭ ʜʘʥʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ 

ʨʘʟʥʳʝ ʢʫʩʪʠʢʠ ʬʫʢʫʩʘ ʚ ʧʝʨʠʦʜ ʵʢʩʧʝʨʠʤʝʥʪʘ ʨʘʟʚʠʚʘʣʠʩʴ ʧʦ-ʨʘʟʥʦʤʫ. 

ʈʘʩʪʝʥʠʝ D6 ʚ ʥʘʯʘʣʝ ʥʘʙʣʶʜʝʥʠʡ (06.11.2018) ʠʤʝʣʦ ʜʣʠʥʫ 186 ʤʤ,  

ʠ ʥʘʭʦʜʠʣʦʩʴ ʚ ʧʨʝʜʬʝʨʪʠʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ (ʌ0). ʊʘʢʠʤ ʦʥʦ ʦʩʪʘʚʘʣʦʩʴ ʜʦ 

27.12.2018 ʛ. ɺ ʥʘʯʘʣʝ ʷʥʚʘʨʷ 12 ʨʝʮʝʧʪʘʢʫʣʦʚ ʧʝʨʝʰʣʠ ʚ ʩʣʝʜʫʶʱʫʶ ʬʘʟʫ 

ʬʝʨʪʠʣʴʥʦʩʪʠ (ʌ1). ʇʨʦʮʝʩʩ ʩʦʟʨʝʚʘʥʠʷ ʨʝʮʝʧʪʘʢʫʣʦʚ ʠʤʝʣ ʤʝʩʪʦ ʚʧʣʦʪʴ ʜʦ 

ʢʦʥʮʘ ʵʢʩʧʝʨʠʤʝʥʪʘ. 06.05.19, ʫ ʨʘʩʪʝʥʠʷ D6 ʝʱʝ ʦʩʪʘʚʘʣʠʩʴ 6 ʬʝʨʪʠʣʴʥʳʭ 

ʨʝʮʝʧʪʘʢʫʣʦʚ ʚ ʩʪʘʜʠʠ ʌ5. ɼʣʠʥʘ ʨʘʩʪʝʥʠʷ ʟʘ ʩʯʝʪ ʨʘʟʨʫʰʝʥʠʷ 

ʦʪʚʝʛʝʪʠʨʦʚʘʚʰʠʭ ʨʝʮʝʧʪʘʢʫʣʦʚ ʢ 6 ʤʘʷ ʫʤʝʥʴʰʠʣʘʩʴ ʜʦ 132 ʤʤ. 

ɸʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʜʣʠʥʳ ʨʘʩʪʝʥʠʷ D6 (ʪʘʙʣ. 4.8) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ  

ʦ ʪʦʤ, ʯʪʦ ʦʥʘ ʧʦʯʪʠ ʜʦ ʢʦʥʮʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʩʪʘʣʦʩʴ ʙʝʟ ʠʟʤʝʥʝʥʠʡ.  

ʆʥʘ, ʪʦ ʥʝʩʢʦʣʴʢʦ ʫʜʣʠʥʷʣʘʩʴ, ʦʩʦʙʝʥʥʦ ʩ ʬʝʚʨʘʣʷ ʧʦ ʤʘʨʪ, ʪʦ ʚʥʦʚʴ 

ʩʪʘʥʦʚʠʣʘʩʴ ʢʦʨʦʯʝ ʠʟ-ʟʘ ʨʘʟʨʫʰʝʥʠʷ ʨʝʮʝʧʪʘʢʫʣʦʚ, ʟʘʚʝʨʰʠʚʰʠʭ ʩʚʦʶ 

ʨʝʧʨʦʜʫʢʪʠʚʥʫʶ ʬʫʥʢʮʠʶ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʚʝʩʴ 

ʧʝʨʠʦʜ ʚʳʨʘʱʠʚʘʥʠʷ ʦʩʪʘʚʘʣʩʷ ʥʝʠʟʤʝʥʥʳʤ. ʅʘ ʘʢʪʠʚʠʟʘʮʠʶ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ 

ʚ ʤʘʨʪʝ ʧʦʚʣʠʷʣʦ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʫʣʫʯʰʝʥʠʝ ʩʚʝʪʦʚʦʛʦ ʨʝʞʠʤʘ, 

ʚʳʨʘʟʠʚʰʝʝʩʷ ʚ ʫʚʝʣʠʯʝʥʠʠ ʜʣʠʥʳ ʜʥʷ. 

ʊʘʙʣʠʮʘ 4.9 

ʀʟʤʝʥʝʥʠʝ ʨʘʟʤʝʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʩʦʩʪʦʷʥʠʷ ʬʝʨʪʠʣʴʥʦʩʪʠ ʨʝʮʝʧʪʘʢʫʣʦʚ ʫ Fucus 

distichus (D7) ʚ ʧʝʨʠʦʜ ʵʢʩʧʝʨʠʤʝʥʪʘ 
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ɼʣʠʥʘ ʚʝʪʚʝʡ ʨʘʟʥʦʛʦ ʧʦʨʷʜʢʘ 

(ʤʤ) 

Lʦʙ ɦ

ʆ
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ʦ
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ʉʪʘʜʠʠ ʟʨʝʣʦʩʪʠ 

ʨʝʮʝʧʪʘʢʫʣʦʚ 

L1 L2 L3 L4 L5 L6 L7 ʌ0 ʌ1 ʌ2 ʌ3 ʌ4 ʌ5 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

1 06.11.18 7 23 28 29 28 22 16 17 189 44 0 0 10 19 10 5 

2 14.11.18 7 23 28 29 28 22 16 17 189 44 0 0 6 14 16 8 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 4.9 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

3 20.11.18 7 23 28 29 28 22 16 17 194 44 0 0 0 17 15 12 

4 26.11.18 7 23 28 29 28 22 16 17 190 40 0 0 0 13 15 12 

5 03.12.18 7 23 28 29 28 22 16 17 190 38 0 0 0 7 14 17 

6 10.12.18 7 23 28 29 28 22 16 17 187 36 0 0 0 5 18 16 

7 17.12.18 7 23 28 29 28 22 16 17 187 26 0 0 0 0 5 21 

8 20.12.18 7 23 28 29 28 22 16 17 182 21 0 0 0 0 3 18 

9 27.12.18 7 23 28 29 28 22 16 17 182 17 0 0 0 0 1 16 

10 09.01.19 7 23 28 29 28 22 16 17 168 9 0 0 0 0 0 9 

11 16.01.19 7 23 28 29 28 22 16 17 152 5 0 0 0 0 0 3 

12 23.01.19 7 23 28 29 28 22 16 17 129 0 0 0 0 0 0 0 

13 30.01.19 7 23 28 29 28 22 16 17 129 0 0 0 0 0 0 0 

14 06.02.19 6 23 28 29 28 22 16 17 129 0 0 0 0 0 0 0 

15 14.02.19 6 23 28 29 28 22 16 17 129 0 0 0 0 0 0 0 

16 20.02.19 6 23 28 29 28 22 16 17 129 0 0 0 0 0 0 0 

17 27.02.19 6 23 28 29 28 22 16 17 129 0 0 0 0 0 0 0 

18 06.03.19 7 23 28 29 28 22 16 17 131 0 0 0 0 0 0 0 

19 13.03.19 7 23 28 29 28 22 16 17 132 0 0 0 0 0 0 0 

20 21.03.19 7 23 28 29 28 22 16 17 132 0 0 0 0 0 0 0 

21 27.03.19 7 23 28 29 28 22 16 17 134 0 0 0 0 0 0 0 

22 08.04.19 7 23 28 29 28 22 16 17 136 0 0 0 0 0 0 0 

23 15.04.19 7 23 28 29 28 22 16 17 137 0 0 0 0 0 0 0 

24 29.04.19 7 23 28 29 28 22 16 17 137 0 0 0 0 0 0 0 

25 06.05.19 7 23 28 29 28 22 16 17 139 0 0 0 0 0 0 0 

 

ʆʙʨʘʟʝʮ D7 ʚ ʥʘʯʘʣʝ ʥʘʙʣʶʜʝʥʠʡ ʠʤʝʣ ʜʣʠʥʫ 189 ʤʤ (ʪʘʙʣ. 4.9).  

ʂ 20 ʥʦʷʙʨʷ ʦʥ ʚʳʪʷʥʫʣʩʷ ʜʦ 194 ʤʤ ʟʘ ʩʯʝʪ ʧʨʠʨʦʩʪʘ ʜʣʠʥʳ ʩʘʤʳʭ ʟʨʝʣʳʭ 

ʨʝʮʝʧʪʘʢʫʣʦʚ. ʇʦʩʣʝ ʨʘʟʨʫʰʝʥʠʷ ʵʪʠʭ ʠ ʚʩʝʭ ʧʦʷʚʠʚʰʠʭʩʷ ʧʦʩʣʝ ʥʠʭ 

ʨʝʮʝʧʪʘʢʫʣʦʚ ʦʙʱʘʷ ʜʣʠʥʘ ʨʘʩʪʝʥʠʷ ʫʤʝʥʴʰʠʣʘʩʴ ʜʦ 139 ʩʤ. ʋ ʵʪʦʛʦ ʦʙʨʘʟʮʘ 

ʚ ʧʝʨʠʦʜ ʩ 06.11.2018 ʧʦ 09.01.2019 ʥʝʧʨʝʨʳʚʥʦ ʩʦʟʨʝʚʘʣʠ ʨʝʮʝʧʪʘʢʫʣʳ  

ʠ ʚʳʩʳʧʘʣʠʩʴ ʧʦʣʦʚʳʝ ʧʨʦʜʫʢʪʳ. 23.01.2019 ʫ ʥʝʛʦ ʦʩʪʘʣʦʩʴ ʪʦʣʴʢʦ ʪʨʠ 

ʨʝʮʝʧʪʘʢʫʣʘ ʚ ʩʪʘʜʠʠ ʟʨʝʣʦʩʪʠ ʌ5, ʘ ʧʦʩʣʝ 23.01.2019 ʥʘʯʘʣʘʩʴ ʟʘʢʣʘʜʢʘ 

ʥʦʚʳʭ. ɺ ʧʝʨʠʦʜ ʝʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʜʦʣʞʘʣʩʷ ʣʠʥʝʡʥʳʡ ʨʦʩʪ ʩʣʦʝʚʠʱʘ.  

ʆʥ ʙʳʣ, ʦʯʝʥʴ ʤʝʜʣʝʥʥʳʤ. ʂ 15.01.2019 ʛ. ʧʦʩʣʝ ʨʘʟʨʫʰʝʥʠʷ ʚʝʨʭʫʰʝʯʥʳʭ 

ʘʧʠʢʘʣʴʥʳʭ ʚʝʪʚʝʡ ʜʣʠʥʘ ʵʪʦʛʦ ʢʫʩʪʠʢʘ ʫʤʝʥʴʰʠʣʘʩʴ ʜʦ  
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129 ʤʤ, ʢ 06.05.2019 ʛ. ʦʥʘ ʚʥʦʚʴ ʫʚʝʣʠʯʠʣʘʩʴ, ʥʦ ʣʠʰʴ ʥʘ 10 ʤʤ. ʇʨʠ ʵʪʦʤ  

ʫ ʨʘʩʪʝʥʠʷ D7 ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʥʦʚʘʷ ʜʠʭʦʪʦʤʠʷ.  

ɺ ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ ʠʟʤʝʥʝʥʠʷ ʜʣʠʥʳ ʨʘʩʪʝʥʠʡ D6 ʠ D7, 

ʩʦʜʝʨʞʘʚʰʠʭʩʷ ʚ ʘʢʚʘʨʠʫʤʝ ʚ ʧʝʨʠʦʜ ʩ 06.11.2018 ʧʦ 30.04.2019 ʛʛ., 

ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 4.19. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʥʝʤ ʢʨʠʚʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ  

ʦ ʪʦʤ, ʯʪʦ ʦʩʦʙʝʥʥʦʩʪʴʶ ʨʘʟʚʠʪʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʠʟʫʯʘʝʤʦʛʦ ʚʠʜʘ ʷʚʣʷʝʪʩʷ 

ʪʦ, ʯʪʦ ʚʝʩʴʤʘ ʙʣʠʟʢʠʝ ʧʦ ʨʘʟʤʝʨʥʦ-ʚʦʟʨʘʩʪʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʨʘʩʪʝʥʠʷ  

ʚ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠʤʝʶʪ ʨʘʟʥʫʶ ʩʪʨʘʪʝʛʠʶ ʨʦʩʪʘ.  

ʀʭ ʨʘʟʤʝʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʪʝʯʝʥʠʝ ʧʦʣʫʛʦʜʘ ʤʝʥʷʣʠʩʴ ʧʦ-ʨʘʟʥʦʤʫ, 

ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʧʨʠʨʦʩʪ ʜʣʠʥʳ ʩʣʦʝʚʠʱ ʠʤʝʣ ʤʝʩʪʦ ʚ ʨʘʟʥʳʝ ʤʝʩʷʮʳ, ʥʦ 

ʠʤʝʣ ʧʨʠ ʵʪʦʤ ʜʦʩʪʘʪʦʯʥʦ ʦʜʠʥʘʢʦʚʫʶ ʚʝʣʠʯʠʥʫ.  

ʇʨʦʚʝʜʝʥʥʳʝ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʙʣʶʜʝʥʠʷ, ʢʨʦʤʝ ʪʦʛʦ, 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʥʠʞʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʝ ʧʨʝʧʷʪʩʪʚʫʝʪ ʟʘʢʣʘʜʢʝ 

ʢʦʥʮʝʧʪʘʢʫʣʦʚ, ʩʦʟʨʝʚʘʥʠʶ ʧʦʣʦʚʳʭ ʢʣʝʪʦʢ ʠ ʧʨʦʨʘʩʪʘʥʠʶ ʟʠʛʦʪ.  

ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʭʦʣʦʜʥʫʶ ʧʦʣʦʚʠʥʫ ʛʦʜʘ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʝʝ ʚʝʩʝʥʥʠʤ ʠ ʦʩʝʥʥʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʨʘʩʪʝʥʠʷ 

ʫʩʧʝʰʥʦ ʧʨʦʜʦʣʞʘʶʪ ʩʚʦʡ ʨʦʩʪ ʠ ʨʘʟʤʥʦʞʝʥʠʝ. 

 

ʈʠʩ. 4.19. ʀʟʤʝʥʝʥʠʝ ʜʣʠʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʩʪʝʥʠʡ D6 ʠ D7 ʚ ʧʝʨʠʦʜ ʩ 06.11.2018 ʛ. 

ʧʦ 30.04.2019 ʛ. 
 

ʕʢʩʧʝʨʠʤʝʥʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʯʝʥʴ ʙʣʠʟʢʠʝ ʧʦ ʚʦʟʨʘʩʪʫ ʨʘʩʪʝʥʠʷ ʤʦʛʫʪ 

ʨʘʟʚʠʚʘʪʴʩʷ ʩʦʚʝʨʰʝʥʥʦ ʧʦ-ʨʘʟʥʦʤʫ. ʋ ʦʙʨʘʟʮʘ D6 ʩ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ 

(06.11.2018 ʛ.) ʜʦ 09.04.2019 ʛ. ʠʤʝʣ ʤʝʩʪʦ ʤʝʜʣʝʥʥʳʡ ʨʦʩʪ ʠ ʰʣʘ ʟʘʢʣʘʜʢʘ 
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ɼʘʪʘ ʠʟʤʝʨʝʥʠʡ
ɹ

ʌ5

ʌ4

ʌ3

ʌ2

ʌ1

ʉ

ʦʨʛʘʥʦʚ ʨʘʟʤʥʦʞʝʥʠʷ. ʇʦʩʣʝ ʠʭ ʩʦʟʨʝʚʘʥʠʷ ʚ ʪʝʯʝʥʠʝ ʜʦʩʪʘʪʦʯʥʦ ʢʦʨʦʪʢʦʛʦ 

ʧʝʨʠʦʜʘ ʦʥ ʨʘʩʩʝʷʣ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʦʧʣʦʜʦʪʚʦʨʝʥʥʳʝ ʷʡʮʝʢʣʝʪʢʠ.  

ɺʪʦʨʦʝ ʨʘʩʪʝʥʠʝ, D7, ʢ ʥʘʯʘʣʫ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʤʝʣʦ ʫʞʝ ʨʘʟʚʠʪʳʝ 

ʨʝʮʝʧʪʘʢʫʣʳ. ɺ ʘʢʚʘʨʠʫʤʝ ʫ ʥʝʛʦ ʧʨʦʜʦʣʞʘʣʦʩʴ ʠʭ ʜʦʟʨʝʚʘʥʠʝ  

ʠ ʝhʣ ʧʦʩʪʝʧʝʥʥʳʡ ʚʳʩʝʚ ʟʨʝʣʳʭ ʦʧʣʦʜʦʪʚʦʨʝʥʥʳʭ ʷʡʮʝʢʣʝʪʦʢ.  

ʇʦʪʝʨʷʚ ʢ 23 ʷʥʚʘʨʷ ʚʩʝ ʨʝʮʝʧʪʘʢʫʣʳ, ʟʘʚʝʨʰʠʚʰʠʝ ʨʘʟʤʥʦʞʝʥʠʝ, ʵʪʦ 

ʨʘʩʪʝʥʠʝ ʩʪʘʣʦ ʚʥʦʚʴ ʩʪʝʨʠʣʴʥʳʤ ʠ ʦʩʪʘʚʘʣʦʩʴ ʪʘʢʦʚʳʤ ʜʦ ʢʦʥʮʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘ, ʧʨʦʜʦʣʞʘʷ ʤʝʜʣʝʥʥʦ ʨʘʩʪʠ ʟʘ ʩʯʝʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʜʚʝʥʪʠʚʥʦʡ 

ʤʝʨʠʩʪʝʤʳ. ʅʘ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʥʠʞʝ ʨʠʩʫʥʢʝ 4.20 ʧʦʢʘʟʘʥʦ ʠʟʤʝʥʝʥʠʝ  

ʚʦ ʚʨʝʤʝʥʠ ʢʦʣʠʯʝʩʪʚʘ ʨʝʮʝʧʪʘʢʫʣʦʚ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʬʝʨʪʠʣʴʥʦʩʪʠ,  

ʫ ʦʙʦʠʭ ʨʘʩʪʝʥʠʡ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 4.20. ʀʟʤʝʥʝʥʠʝ ʚʦ ʚʨʝʤʝʥʠ ʢʦʣʠʯʝʩʪʚʘ ʨʝʮʝʧʪʘʢʫʣʦʚ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ 

ʟʨʝʣʦʩʪʠ ʬʝʨʪʠʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʫ ʧʨʦʠʟʨʘʩʪʘʚʰʠʭ ʚ ʘʢʚʘʨʠʫʤʝ 

ʨʘʩʪʝʥʠʡ Fucus distichus D7 (ɸ) ʠ D6 (ɹ) 
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ɸʥʘʣʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʵʪʦʤ ʨʠʩʫʥʢʝ ʜʘʥʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ  

ʦ ʪʦʤ, ʯʪʦ ʫʞʝ ʪʦʣʴʢʦ ʜʚʘ ʨʘʩʪʝʥʠʷ ʬʫʢʫʩʘ ʩʧʦʩʦʙʥʳ ʦʙʝʩʧʝʯʠʪʴ ʧʦʩʪʦʷʥʥʦʝ 

ʧʦʩʪʫʧʣʝʥʠʝ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʦʧʣʦʜʦʪʚʦʨʝʥʥʳʭ ʷʡʮʝʢʣʝʪʦʢ ʚ ʪʝʯʝʥʠʝ 

ʧʦʣʫʛʦʜʘ. ɸ ʵʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʟʚʦʣʠʪ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʠʭ ʨʘʟʥʳʝ 

ʚʦʟʨʘʩʪʥʳʝ ʢʦʛʦʨʪʳ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʷʭ, ʤʦʛʫʪ 

ʦʙʝʩʧʝʯʠʚʘʪɹ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʩʪʦʷʥʥʦʝ ʪʦ ʙʦʣʝʝ, ʪʦ ʤʝʥʝʝ ʘʢʪʠʚʥʦʝ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʚʠʜʘ. 

 

 

ɻʃɸɺɸ 5. ɺʃʀʗʅʀɽ ʕʂʆʃʆɻʀʏɽʉʂʀʍ ʌɸʂʊʆʈʆɺ ʅɸ ʈɸɿɺʀʊʀɽ 

ʌʋʂʋʉɸ 

 

ɺʠʜ F. distichus ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʰʠʨʦʢʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʧʣʘʩʪʠʯʥʦʩʪʴʶ. ɻʠʙʢʘʷ ʩʪʨʘʪʝʛʠʷ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʘʩʪʷʥʫʪʳʝ ʩʨʦʢʠ 

ʨʘʟʤʥʦʞʝʥʠʷ, ʢʘʢ ʵʪʦ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚ ʧʨʝʜʳʜʫʱʝʡ ʛʣʘʚʝ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʝʤʫ 

ʰʠʨʦʢʠʝ ʛʨʘʥʠʮʳ ʘʨʝʘʣʘ. ʅʘ ʨʦʩʩʠʡʩʢʦʤ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ, ʢʘʢ ʠ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʜʨʫʛʠʭ ʨʘʡʦʥʦʚ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ, ʦʥ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʣʠʪʦʨʘʣʠ 

ʥʘ ʞʝʩʪʢʠʭ ʛʨʫʥʪʘʭ, ʚ ʭʦʣʦʜʦʫʤʝʨʝʥʥʳʭ ʰʠʨʦʪʘʭ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʚʩʝʤʝʩʪʥʦ 

ʬʦʨʤʠʨʫʝʪ ʧʣʦʪʥʳʝ ʟʘʨʦʩʣʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʢʘʨʢʘʩ ʣʠʪʦʨʘʣʴʥʳʭ 

ʘʣʴʛʦʮʝʥʦʟʦʚ.  

ɺ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ, ʩʫʜʷ ʧʦ ʜʘʥʥʳʤ ʘʚʪʦʨʦʚ, ʠʟʫʯʘʚʰʠʭ ʨʘʥʝʝ ʩʦʩʪʘʚ  

ʠ ʩʪʨʫʢʪʫʨʫ ʝʝ ʤʘʢʨʦʬʠʪʦʙʝʥʪʦʩʘ (ʉʘʚʠʯ, 1914; ɿʠʥʦʚʘ, 1954ʚ; ɹʝʨʝʟʦʚʩʢʘʷ, 

2002), ʵʪʦʪ ʚʠʜ, ʚ ʤʝʩʪʘʭ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʝʛʦ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʚʩʪʨʝʯʘʣʩʷ 

ʥʝʢʦʛʜʘ ʧʦʚʩʝʤʝʩʪʥʦ. ʅʳʥʝ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ 

ʦʯʝʨʪʘʥʠʷ ʝʝ ʧʦʙʝʨʝʞʴʷ ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʠʣʠʩʴ, ʫʭʫʜʰʠʣʩʷ 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʠʟ-ʟʘ ʟʘʛʨʷʟʥʝʥʠʷ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ, 

ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ, ʬʝʥʦʣʘʤʠ ʠ ʜʨʫʛʠʤʠ ʧʦʣʣʶʪʘʥʪʘʤʠ. ɺʩʝ ʵʪʦ,  

ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʚʝʣʦ ʢ ʜʝʛʨʘʜʘʮʠʠ ʩʦʩʪʘʚʘ ʠ ʩʪʨʫʢʪʫʨʳ 

ʤʘʢʨʦʬʠʪʦʙʝʥʪʦʩʘ (ʂʣʦʯʢʦʚʘ, ɹʝʨʝʟʦʚʩʢʘʷ, 2001). ʌʫʢʫʩ, ʧʦʩʣʝʜʥʠʡ ʠʟ ʝʛʦ 

ʤʥʦʛʦʣʝʪʥʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʚʩʝʤʝʩʪʥʦ ʩʦʭʨʘʥʷʝʪ ʟʜʝʩʴ ʩʚʦʝ 
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ʧʨʠʩʫʪʩʪʚʠʝ, ʦʜʥʘʢʦ ʜʘʞʝ ʚ ʨʘʡʦʥʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʞʝʩʪʢʠʭ ʛʨʫʥʪʦʚ ʝʛʦ 

ʧʦʷʩ ʧʨʝʨʚʘʥ. ʕʪʦ ï ʩʢʦʨʝʝ ʝʛʦ ʧʷʪʥʘ, ʦʪʜʝʣʴʥʳʝ ʢʫʨʪʠʥʳ, ʘ ʠʥʦʛʜʘ ʪʦʣʴʢʦ 

ʦʜʠʥʦʯʥʳʝ ʩʣʦʝʚʠʱʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʠʭ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʜʘʞʝ  

ʚ ʨʘʡʦʥʘʭ ʩ ʩʠʣʴʥʝʡʰʠʤ ʢʦʤʧʣʝʢʩʥʳʤ ʟʘʛʨʷʟʥʝʥʠʝʤ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜ. 

ʀʟʫʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ F. distichus ʚʜʦʣʴ ʧʦʙʝʨʝʞʴʷ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ 

ʧʨʘʚʦʤʝʨʥʦ ʚʳʟʳʚʘʣʦ ʚʦʧʨʦʩ ï ʯʝʤ ʦʙʫʩʣʦʚʣʝʥʘ ʝʛʦ ʠʩʢʣʶʯʠʪʝʣʴʥʘʷ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʚ ʩʫʨʦʚʳʭ ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʥʘ ʣʠʪʦʨʘʣʠ, ʛʜʝ ʧʦʩʪʦʷʥʥʦ 

ʧʨʦʠʩʭʦʜʷʪ ʩʠʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʦʣʝʥʦʩʪʠ, ʠʤʝʝʪ ʤʝʩʪʦ ʚr ʩʦʢʘʷ 

ʠʥʩʦʣʷʮʠʷ, ʠʟʤʝʥʝʥʠʷ ʩʚʝʪʦʚʦʛʦ ʜʦʚʦʣʴʩʪʚʠʷ, ʦʪ ʤʦʱʥʦʛʦ UV ʠʟʣʫʯʝʥʠʷ ʜʦ 

ʧʦʜʣʝʜʥʦʡ ʪʝʤʥʦʪʳ, ʛʜʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʝ ʦʩʫʰʝʥʠʝ, ʚ ʧʝʨʠʦʜ 

ʥʘʩʪʫʧʣʝʥʠʷ ʩʫʪʦʯʥʳʭ ʧʨʠʣʠʚʦʚ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʴʥʦʝ. ɺ ʭʦʜʝ ʧʦʣʫʯʝʥʠʷ 

ʦʪʚʝʪʦʚ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʥʘʤ ʫʜʘʣʦʩʴ ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ ʦʪʚʝʪʥʳʝ ʨʝʘʢʮʠʠ ʥʘ 

ʚʦʟʜʝʡʩʪʚʠʝ ʨʘʟʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʠ ʚʳʷʚʠʪʴ ʩʧʦʩʦʙʳ ʤʠʛʨʘʮʠʠ ʝʛʦ 

ʟʠʛʦʪ ʠ ʧʨʦʨʦʩʪʢʦʚ ʚʜʦʣʴ ʧʦʙʝʨʝʞʴʷ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ.  

 

5.1. ɺʣʠʷʥʠʝ ʣʝʜʦʚʦʛʦ ʧʦʢʨʦʚʘ 

ʅʘʫʯʥʘʷ ʣʠʪʝʨʘʪʫʨʘ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʘʷ ʵʢʦʣʦʛʠʶ ʬʫʢʫʩʘ ʠ ʝʛʦ 

ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʞʠʚʘʪʴ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʦʙʠʪʘʥʠʷ ʜʦʩʪʘʪʦʯʥʦ 

ʦʙʰʠʨʥʘ (ʇʝʪʨʦʚ, 1977; ɺʦʩʢʦʙʦʡʥʠʢʦʚ, 2005; ʈʳʞʠʢ ʠ ʜʨ., 2014; ʂʘʰʫʪʠʥ  

ʠ ʜʨ., 2020; Quatrano, 1980; Motomura, 1994). ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʩʫʜʠʪʴ  

ʦ ʧʨʝʜʝʣʘʭ ʝʛʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʪʝʭ ʠʣʠ ʠʥʳʭ ʬʘʢʪʦʨʦʚ. ʆʜʥʘʢʦ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʜʣʠʪʝʣʴʥʫʶ ʠʩʪʦʨʠʶ ʠʟʫʯʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʝʛʝʪʘʮʠʠ  

F. distichus ʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ, ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʚʦʟʜʝʡʩʪʚʠʷ ʣʴʜʘ ʥʘ 

ʝʛʦ ʧʦʩʝʣʝʥʠʷ ʚ ʣʠʪʦʨʘʣʴʥʦʡ ʟʦʥʝ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʧʨʦʚʦʜʠʣʘʩʴ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʦ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʣʝʜʦʚʦʛʦ ʧʦʢʨʦʚʘ ʥʘ 

ʧʨʦʮʝʩʩʳ ʠʟʤʝʥʝʥʠʷ ʦʯʝʨʪʘʥʠʡ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʠ ʧʝʨʝʤʝʱʝʥʠʝ ʚʤʝʨʟʰʝʛʦ  

ʚ ʣʝʜ ʣʠʪʦʨʘʣʴʥʦʛʦ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ: ʢʘʤʥʝʡ, ʱʝʙʥʷ ʛʘʣʴʢʠ ʠ ʛʨʘʚʠʷ. 

ɿʥʘʯʝʥʠʶ ʣʴʜʘ ʚ ʨʘʟʥʦʩʝ ʪʝʨʨʠʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʝʛʦ ʩʝʜʠʤʝʥʪʘʮʠʠ 

ʧʦʩʚʷʱʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ (ʃʝʚʠʪʘʥ ʠ ʜʨ., 2007; Nurnberg  

et ʘl., 1994). ʊʘʢ ɺ.ɻ. ʏʫʚʘʨʜʠʥʩʢʠʡ (1985) ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 
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ʧʨʠʧʘʡʥʳʡ ʣʝʜ, ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʧʦʜʚʠʞʥʦʩʪʠ, ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʨʘʟʥʦʩ ʠ ʧʝʨʝʤʝʱʝʥʠʝ ʪʝʨʨʠʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʤʝʣʢʦʚʦʜʴʝ ɹʝʣʦʛʦ 

ʤʦʨʷ. ɼʣʷ ʏʫʢʦʪʩʢʦʛʦ ʤʦʨʷ ʧʨʦʮʝʩʩʳ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ  

ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʪʝʨʨʠʛʝʥʥʳʭ 

ʦʩʘʜʢʦʚ ʦʧʠʩʘʥʳ ʖ.ɼ. ʐʫʡʩʢʠʤ ʠ ɺ.ʀ. ʆʛʦʨʦʜʥʠʢʦʚʳʤ (1981).  

ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʘʚʪʦʨʳ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ 

ʨʘʙʦʪ ʧʨʦʚʦʜʠʣʠ ʘʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʪʦʣʱʝ ʧʨʠʧʘʡʥʦʛʦ ʣʴʜʘ ʚʤʝʨʟʰʠʭ  

ʚ ʥʝʛʦ ʬʨʘʛʤʝʥʪʦʚ ʞʝʩʪʢʠʭ ʧʦʜʚʠʞʥʳʭ ʛʨʫʥʪʦʚ. ʀʥʪʝʨʝʩʥʳʝ ʜʘʥʥʳʝ  

ʦ ʨʘʟʥʦʩʝ ʪʝʨʨʠʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʠ ʜʣʷ ʘʨʢʪʠʯʝʩʢʠʭ ʤʦʨʝʡ 

(ʆʛʦʨʦʜʦʚ, 2003). ɺ ʧʦʩʣʝʜʥʝʡ ʨʘʙʦʪʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʢʘʟʘʥʘ ʨʦʣʴ ʤʦʨʩʢʠʭ 

ʣʴʜʦʚ ʚ ʜʠʥʘʤʠʢʝ ʦʯʝʨʪʘʥʠʡ ʙʝʨʝʛʦʚʦʡ ʟʦʥʳ ʠ ʧʝʨʝʬʦʨʤʠʨʦʚʘʥʠʠ ʨʝʣʴʝʬʘ 

ʇʝʯʦʨʩʢʦʛʦ ʤʦʨʷ.  

ɺ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ ʧʦʜʦʙʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ. 

ʕʪʦʪ ʚʦʜʦʝʤ, ʢʘʢ ʫʞʝ ʙʳʣʦ ʫʧʦʤʷʥʫʪʦ ʚʳʰʝ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘʢʨʳʪʫʶ 

ʙʫʭʪʫ, ʚʝʩʴʤʘ ʩʚʦʝʦʙʨʘʟʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ (ɹʝʨʝʟʦʚʩʢʘʷ, 1999)  

ʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ɼʤʠʪʨʠʝʚ, ɽʞʦʚ, 1977). ɺ ʝʝ ʧʨʠʙʨʝʞʴʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚʩʝ 

ʠʟʚʝʩʪʥʳʝ ʜʣʷ ʣʠʪʦʨʘʣʴʥʦʡ ʟʦʥʳ ʪʠʧʳ ʛʨʫʥʪʦʚ. ʄʥʦʛʦʣʝʪʥʠʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʩʦʩʪʦʷʥʠʝʤ ʜʦʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʵʪʦʛʦ ʚʦʜʦʝʤʘ (ʂʣʠʤʦʚʘ, ʊ. ʂʣʦʯʢʦʚʘ, 

2014); ʠ ʟʘʨʦʩʣʝʡ ʬʫʢʫʩʘ (ʏʤʳʭʘʣʦʚʘ, 2005) ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʣʦʪʥʦʩʪʴ ʝʛʦ 

ʧʦʩʝʣʝʥʠʡ, ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʨʘʟʤʝʨʥʦ-ʚʦʟʨʘʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ʝʛʦ ʩʦʦʙʱʝʩʪʚ ʧʦʜʚʝʨʞʝʥʳ ʟʥʘʯʠʪʝʣʴʥʳʤ ʩʝʟʦʥʥʳʤ ʠ ʤʝʞʛʦʜʦʚʳʤ 

ʢʦʣʝʙʘʥʠʷʤ.  

ʇʨʠʯʠʥʳ, ʚʳʟʳʚʘʶʱʠʝ ʟʘʤʝʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʣʦʱʘʜʝʡ ʜʥʘ, ʟʘʥʷʪʳʭ 

ʩʦʦʙʱʝʩʪʚʦʤ ʬʫʢʫʩʘ, ʜʦ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʩʪʘʚʘʣʠʩʴ ʥʝ ʠʟʚʝʩʪʥʳʤʠ.  

ɺ ʥʘʰʝʡ ʩʪʘʪʴʝ (ʂʘʰʫʪʠʥ ʠ ʜʨ., 2018) ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʠʩʢʣʶʯʠʪʝʣʴʥʘʷ ʨʦʣʴ  

ʚ ʨʘʟʥʦʩʝ ʬʫʢʫʩʦʚʦʛʦ çʧʦʩʝʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘè (ʟʠʛʦʪ, ʨʝʮʝʧʪʘʢʫʣʦʚ, ʦʙʨʳʚʢʦʚ 

ʩʣʦʝʚʠʱ) ʣʴʜʘ, ʢʦʪʦʨʳʡ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʨʘʟʥʳʭ ʨʘʡʦʥʘʭ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʦʪ 

3 ʜʦ 5 ʤʝʩʷʮʝʚ.  

ɺ ʮʝʣʦʤ ʣʝʜʦʚʘʷ ʦʙʩʪʘʥʦʚʢʘ ʦʢʘʟʳʚʘʝʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʨʘʟʚʠʪʠʝ ʤʘʢʨʦʬʠʪʦʙʝʥʪʦʩʘ ʚ ʟʦʥʝ ʧʨʠʣʠʚʦʚ ʠ ʦʪʣʠʚʦʚ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʠʟ-ʟʘ 
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ʝʛʦ ʠʩʪʠʨʘʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʉ ʧʦʷʚʣʝʥʠʝʤ ʣʴʜʘ ʜʣʷ ʣʠʪʦʨʘʣʴʥʳʭ 

ʚʦʜʦʨʦʩʣʝʡ ʟʘʤʝʪʥʦ ʩʦʢʨʘʱʘʝʪʩʷ ʩʚʝʪʦʚʦʝ ʜʦʚʦʣʴʩʪʚʠʝ, ʠʟʤʝʥʷʶʪʩʷ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʥʠʞʘʝʪʩʷ 

ʫʨʦʚʝʥʴ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʨʘʜʠʘʮʠʠ, ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ 

ʪʝʤʧʝʨʘʪʫʨʘ, ʨʝʟʢʦ ʧʦʚʳʰʘʝʪʩʷ ʩʦʣʝʥʦʩʪʴ, ʧʦʜʘʚʣʷʝʪʩʷ ʜʝʡʩʪʚʠʝ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ, ʤʝʥʷʝʪʩʷ ʭʘʨʘʢʪʝʨ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʣʦʝʚʠʱ  

ʩ ʚʦʜʦʡ. ʇʨʠ ʚʤʝʨʟʘʥʠʠ ʚ ʣʝʜ ʦʥʘ ʠ ʨʘʩʪʚʦʨʝʥʥʝr ʚ ʥʝʡ ʙʠʦʛʝʥʥʳʝ ʚʝʱʝʩʪʚʘ 

ʩʪʘʥʦʚʷʪʩʷ ʜʣʷ ʥʠʭ ʥʝʜʦʩʪʫʧʥʳʤʠ.  

ɺʩʣʝʜʩʪʚʠʝ ʧʨʠʩʫʱʠʭ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ  

ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʠʥʘʤʠʢʘ ʣʝʜʦʚʦʛʦ ʧʦʢʨʦʚʘ ʟʜʝʩʴ ʠʥʘʷ, ʯʝʤ  

ʚ ʩʦʩʝʜʥʠʭ ʨʘʡʦʥʘʭ ʧʦʙʝʨʝʞʴʷ, ʰʠʨʦʢʦ ʦʪʢʨʳʪʳʭ ʚʦʟʜʝʡʩʪʚʠʶ 

ʪʠʭʦʦʢʝʘʥʩʢʦʡ ʚʦʜʥʦʡ ʤʘʩʩʳ. ʇʨʠʚʝʜʝʥʥʳʡ ʥʠʞʝ ʦʙʟʦʨ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʣʝʜʦʚʦʛʦ ʧʦʢʨʦʚʘ ʚ ʛʫʙʝ ʩʦʩʪʘʚʣʝʥ ʥʘ ʦʩʥʦʚʝ ʩʦʙʩʪʚʝʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ  

ʠ ʩʚʝʜʝʥʠʡ, ʣʶʙʝʟʥʦ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʥʘʤ ʩʦʪʨʫʜʥʠʢʘʤʠ ʌɻɹʋ ʋʂɻʄʉ. 

ɺ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ ʚʳʜʝʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʨʘʡʦʥʦʚ, ʦʪʣʠʯʘʶʱʠʭʩʷ 

ʩʨʦʢʘʤʠ ʧʦʷʚʣʝʥʠʷ ʠ ʠʩʯʝʟʥʦʚʝʥʠʷ ʣʴʜʘ, ʝʛʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ  

ʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʆʪʜʝʣʴʥʳʤ ʦʯʘʛʦʤ ʣʴʜʦʦʙʨʘʟʦʚʘʥʠʷ 

ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʳʡ ʨʘʡʦʥ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ʛʫʙʳ. ʆʥ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 

70% ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʝʝ ʚʦʜʥʦʛʦ ʟʝʨʢʘʣʘ. ʆʩʦʙʳʤ ʦʙʨʘʟʦʤ ʧʨʦʠʩʭʦʜʠʪ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʝʜʦʚʦʛʦ ʧʨʠʧʘʷ ʚ ʙʫʭʪʘʭ, ʦʙʨʘʤʣʷʶʱʠʭ ʧʦʙʝʨʝʞʴʝ ʛʫʙʳ,  

ʚ ʛʦʨʣʝ ʠ ʝʝ ʢʫʪʦʚʦʡ ʯʘʩʪʠ. 

ɺ ʦʙʳʯʥʳʝ ʟʠʤʳ ʣʝʜ ʨʘʥʴʰʝ ʚʩʝʛʦ ʧʦʷʚʣʷʝʪʩʷ ʠ ʧʦʟʜʥʝʝ ʚʩʝʛʦ ʠʩʯʝʟʘʝʪ 

ʚ ʢʫʪʫ. ʇʦʟʜʥʝʝ ʚʩʝʛʦ ʦʥ ʧʦʷʚʣʷʝʪʩʷ ʠ ʨʘʥʴʰʝ ʚʩʝʛʦ ʠʩʯʝʟʘʝʪ ʚ ʮʝʥʪʨʘʣʴʥʦʡ 

ʯʘʩʪʠ ʠ ʛʦʨʣʝ ʛʫʙʳ. ʅʘ ʤʝʣʢʦʚʦʜʴʝ ʥʘʨʘʩʪʘʥʠʝ ʣʝʜʦʚʦʛʦ ʧʨʠʧʘʷ ʚʙʣʠʟʠ 

ʙʝʨʝʛʘ ʥʘʯʠʥʘʝʪʩʷ ʨʘʥʴʰʝ ʚʩʝʛʦ. ɿʜʝʩʴ ʚ ʣʠʪʦʨʘʣʴʥʦʡ ʟʦʥʝ ʬʦʨʤʠʨʫʝʪʩʷ 

ʥʝʨʘʚʥʦʤʝʨʥʘʷ ʧʦ ʰʠʨʠʥʝ ʧʦʣʦʩʘ ʟʘʙʝʨʝʛʦʚ. ʅʘ ʣʘʡʜʝ, ʧʨʠʣʝʞʘʱʝʡ  

ʢ ʜʝʣʴʪʘʤ ʨʝʢ ɸʚʘʯʘ ʠ ʇʘʨʘʪʫʥʢʘ, ʠ ʚ ʛʣʫʙʦʢʦ ʚʨʝʟʘʥʥʳʭ ʚ ʙʝʨʝʛ ʛʫʙʳ ʙʫʭʪʘʭ 

ʈʘʢʦʚʘʷ ʠ ʂʨʘʰʝʥʠʥʥʠʢʦʚʘ ʣʝʜʦʚʳʡ ʧʨʠʧʘʡ ʜʝʨʞʠʪʩʷ ʚʩʶ ʟʠʤʫ.  

ɼʣʷ ʝʝ ʦʪʢʨʳʪʦʡ ʯʘʩʪʠ ʦʙʳʯʝʥ ʧʣʘʚʫʯʠʡ ʣʝʜ, ʚ ʦʩʥʦʚʥʦʤ, ʘʚʪʦʭʪʦʥʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʆʥ ʤʘʣʦʧʦʜʚʠʞʥʳʡ, ʪʘʢ ʢʘʢ ʦʙʣʘʩʪʴ ʝʛʦ ʜʨʝʡʬʘ ʦʛʨʘʥʠʯʝʥʘ.  
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ʇʦʣʦʩʘ ʥʝʧʦʜʚʠʞʥʦʛʦ ʣʴʜʘ ʚʜʦʣʴ ʙʝʨʝʛʘ ʚ ʚʠʜʝ ʟʘʙʝʨʝʛʦʚ ʧʦʷʚʣʷʝʪʩʷ 

ʠʟ-ʟʘ ʙʳʩʪʨʦʛʦ ʚʳʭʦʣʘʞʠʚʘʥʠʷ ʚʦʜʳ. ʇʦʩʪʝʧʝʥʥʦ ʥʘʨʘʩʪʘʷ, ʟʘʙʝʨʝʛʠ 

ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʙʦʣʝʝ ʰʠʨʦʢʫʶ ʧʦʣʦʩʫ ʣʴʜʘ ï ʙʝʨʝʛʦʚʦʡ ʧʨʠʧʘʡ. ʇʨʠʧʘʡʥʳʡ 

ʣʝʜ ʚ ʨʘʡʦʥʘʭ ʧʨʦʚʝʜʝʥʠʷ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʷʚʣʷʝʪʩʷ ʦʙʳʯʥʦ ʚ ʧʝʨʠʦʜ  

ʩ ʥʦʷʙʨʷ ʧʦ ʜʝʢʘʙʨʴ. ʉʪʘʥʦʚʣʝʥʠʝ ʧʨʠʧʘʷ ʧʨʝʨʳʚʘʝʪʩʷ ʠʣʠ ʟʘʤʝʜʣʷʝʪʩʷ 

ʪʦʣʴʢʦ ʚʦ ʚʨʝʤʷ ʮʠʢʣʦʥʦʚ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʰʪʦʨʤʦʚʳʤʠ ʚʝʪʨʘʤʠ, 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʚʳʥʦʩʦʤ ʪʝʧʣʘ ʠ ʘʢʪʠʚʥʳʤ ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʩʣʦʝʚ ʤʦʨʩʢʦʡ ʚʦʜʳ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʛʨʘʥʠʮʳ ʧʨʠʧʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ, ʩʦʩʪʘʚʦʤ ʛʨʫʥʪʦʚ ʠ ʧʨʠʙʦʡʥʦʩʪʴʶ.  

ɺ ʨʘʟʥʳʝ ʧʦ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʫʩʣʦʚʠʷʤ ʟʠʤʳ ʦʥ ʤʦʞʝʪ ʧʦʷʚʣʷʪʴʩʷ  

ʩ ʩʝʨʝʜʠʥʳ ʦʢʪʷʙʨʷ ʜʦ ʥʘʯʘʣʘ ʜʝʢʘʙʨʷ, ʘ ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʘʪʴ ʚ ʧʝʨʠʦʜ  

ʩ ʥʘʯʘʣʘ ʤʘʨʪʘ ʠ ʚ ʦʪʜʝʣʴʥʳʝ ʥʘʠʙʦʣʝʝ ʩʫʨʦʚʳʝ ʟʠʤʳ ʜʦ ʥʘʯʘʣʘ ʠʶʥʷ  

(ʪʘʙʣ. 5.1). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʢʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʣʴʜʘ ʣʠʪʦʨʘʣʴʥʘʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʝʞʝʛʦʜʥʦ ʠʩʧʳʪʳʚʘʝʪ 4-5 ʠ ʙʦʣʝʝ ʤʝʩʷʮʝʚ.  

ʊʘʙʣʠʮʘ 5.1 

ʉʨʦʢʠ ʧʦʷʚʣʝʥʠʷ ʠ ʠʩʯʝʟʥʦʚʝʥʠʷ ʣʴʜʘ ʧʦ ʨʘʡʦʥʘʤ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ (ʧʦ ʜʘʥʥʳʤ ʋʂɻʄʉ) 
 

ʈʘʡʦʥ 

ʇʝʨʚʦʝ ʧʦʷʚʣʝʥʠʝ ʣʴʜʘ ʚ 

ʛʫʙʝ 

ʇʦʣʥʦʝ ʦʯʠʱʝʥʠʝ ʛʫʙʳ ʦʪ 

ʣʴʜʘ 

ʈʘʥʥʝʝ ʇʦʟʜʥʝʝ ɺ ʩʨʝʜʥʝʤ ʈʘʥʥʝʝ ʇʦʟʜʥʝʝ ɺ ʩʨʝʜʥʝʤ 

ʎʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʛʫʙʳ 27,10 14,12 21,11 21,03 24,05 20,04 

ɹʫʭ. ʂʨʘʰʝʥʠʥʥʠʢʦʚʘ 24,10 01,12 09,11 13,05 27,05 22,05 

ɹʫʭ. ɿʘʚʦʡʢʦ 23,10 06,12 11,11 13,04 10,06 14,05 

ɹʫʭ. ʇʝʪʨʦʧʘʚʣʦʚʩʢʠʡ ʂʦʚʰ 16,10 15,11 06,11 19,03 21,05 30,04 

 ɹʫʭ. ʉʝʨʦʛʣʘʟʢʘ ï ʨ-ʥ ʉʈʄɿ 27,10 03,11 30,10 21,03 02,04 27,03 

ɻʦʨʣʦ ʛʫʙʳ 21,11 31,12 06,12 05,03 16,05 07,04 
 

ɸʥʘʣʠʟ ʤʥʦʛʦʣʝʪʥʠʭ ʜʘʥʥʳʭ ʧʦ ʣʴʜʦʦʙʨʘʟʦʚʘʥʠʶ, ʩʦʙʨʘʥʥʳʭ ʩ 1929 ʛ. 

ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʥʝʠʟʤʝʥʥʦʤ ʚʠʜʝ ʣʝʜʦʚʘʷ ʦʙʩʪʘʥʦʚʢʘ 

ʚ ʛʫʙʝ ʩʦʭʨʘʥʷʝʪʩʷ ʥʝ ʙʦʣʝʝ 2-3 ʜʥʝʡ. ɺ ʝʝ ʛʦʨʣʝ ʣʝʜʦʩʪʘʚʘ ʥʝ ʙʳʚʘʝʪ.  

ɿʜʝʩʴ ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʣʝʛʢʠʝ ʧʣʘʚʫʯʠʝ ʣʴʜʳ. ɺʦ ʚʥʫʪʨʝʥʥʝʡ 

ʯʘʩʪʠ ʇʝʪʨʦʧʘʚʣʦʚʩʢʦʛʦ ʂʦʚʰʘ, ʫ ʧʠʨʩʦʚ ʠ ʧʨʠʯʘʣʴʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʥʘ 

ʣʝʜʦʚʫʶ ʦʙʩʪʘʥʦʚʢʫ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʙʘʟʠʨʫʶʱʠʝʩʷ 

ʟʜʝʩʴ ʩʫʜʘ. ʄʥʦʛʦʢʨʘʪʥʳʡ ʚʟʣʦʤ ʧʨʠʧʘʷ, ʝʛʦ ʧʦʜʚʠʞʢʠ ʠ ʧʦʩʣʝʜʫʶʱʝʝ 

ʩʤʝʨʟʘʥʠʝ ʧʨʠʚʦʜʷʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʪʦʨʦʩʦʚ. ʃʝʜʦʚʳʡ ʧʦʢʨʦʚ, ʧʦʢʨʳʚʘʶʱʠʡ 
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ʈʠʩ. 5.1. ʅʝʧʦʜʚʠʞʥʳʡ ʣʝʜʦʚʳʡ ʧʨʠʧʘʡ  

ʠ ʧʣʘʚʫʯʠʡ ʣʝʜ ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ ʚ ʨʘʡʦʥʝ 

ʩʫʜʦʨʝʤʦʥʪʥʦʛʦ ʟʘʚʦʜʘ 

ʧʨʠʙʨʝʞʥʫʶ ʟʦʥʫ, ʤʦʞʝʪ ʙʳʪʴ, ʩʧʣʦʰʥʳʤ, ʥʦ ʠʟ-ʟʘ ʝʛʦ ʣʦʤʢʠ ʦʥ ʤʦʞʝʪ 

ʧʦʜʧʠʨʘʪʴʩʷ ʧʣʘʚʘʶʱʠʤ ʣʴʜʦʤ, ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 5.1. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʛʫʙʳ ʯʘʩʪʠʯʥʳʡ ʚʟʣʦʤ ʧʨʠʧʘʷ 

ʥʘʙʣʶʜʘʝʪʩʷ ʝʞʝʛʦʜʥʦ. ʇʦʷʚʣʝʥʠʝ ʧʣʘʚʘʶʱʠʭ ʣʴʜʠʥ ʠ ʠʭ ʥʘʜʚʠʛʠ ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ ʫʩʠʣʠʚʘʶʪ ʠʩʪʠʨʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʣʴʜʘ, ʩ ʜʨʫʛʦʡ, ʢʘʢ ʵʪʦ ʙʫʜʝʪ 

ʧʦʢʘʟʘʥʦ ʥʠʞʝ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʥʦʩʫ ʚʜʦʣʴ ʙʝʨʝʛʘ ʨʝʮʝʧʪʘʢʫʣʦʚ ʠ ʟʠʛʦʪ 

ʬʫʢʫʩʘ. 

ɺ ʫʤʝʨʝʥʥʳʝ ʠ ʦʩʦʙʝʥʥʦ 

ʚ ʩʫʨʦʚʳʝ ʟʠʤʳ, ʧʨʦʠʩʭʦʜʠʪ 

ʨʝʟʢʦʝ ʧʦʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʝ 

ʚʳʭʦʣʘʞʠʚʘʥʠʝ ʧʨʠʚʦʜʠʪ ʢ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚ ʪʦʣʱʝ ʣʴʜʘ. ʇʨʠ ʵʪʦʤ 

ʪʝʤʧʝʨʘʪʫʨʘ ʫ ʥʠʞʥʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʣʴʜʘ ʩʪʘʥʦʚʠʪʩʷ 

ʚʳʰʝ, ʯʝʤ ʫ ʚʝʨʭʥʝʡ. 

ʀʟʤʝʥʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʪʦʢʘ 

ʪʝʧʣʘ, ʧʨʦʥʠʟʳʚʘʶʱʝʛʦ ʣʝʜʷʥʦʡ ʧʦʢʨʦʚ ʩʥʠʟʫ ʚʚʝʨʭ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʟʜʫʭʘ, ʚʳʟʳʚʘʝʪ ʝʛʦ ʪʘʷʥʠʝ ʫ ʥʠʞʥʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʣʴʜʠʥʳ. ʊʘʢ ʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʫ ʧʨʠʧʘʷ 

ʪʦʣʱʠʥʦʡ 70 ʩʤ ʧʦʩʣʝ ʧʦʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʜʦ ʤʠʥʠʤʫʤʘ ʪʘʷʥʠʝ 

ʥʘʯʠʥʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʯʝʨʝʟ 20 ʜʥʝʡ (ɹʦʛʦʨʦʜʩʢʠʡ ʠ ʜʨ., 2007). 

ʅʝʨʦʚʥʦʩʪʠ ʨʝʣʴʝʬʘ ʥʘ ʛʨʘʥʠʮʝ ʤʦʨʷ ʠ ʩʫʰʠ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʥʝʧʣʦʪʥʦʝ 

ʧʨʠʣʝʛʘʥʠʝ ʢʦ ʜʥʫ ʧʦʜʦʰʚʳ ʧʨʠʧʘʷ. ɹʣʘʛʦʜʘʨʷ ʩʣʘʙʦʤʫ ʚʦʜʦʦʙʤʝʥʫ, 

ʩʦʭʨʘʥʷʶʱʘʷʩʷ ʫ ʜʥʘ ʚʦʜʘ ʤʦʞʝʪ ʧʨʠʦʙʨʝʪʘʪʴ ʧʦʚʳʰʝʥʥʫʶ ʩʦʣʝʥʦʩʪʴ, ʜʦ 

80-85 ă, (ɻʝʦʨʛʠʝʚ, 2013; Marchenko et ʘl., 2004). ʈʘʩʯʝʪʳ, ʚʳʧʦʣʥʝʥʥʳʝ 

ʫʢʘʟʘʥʥʳʤʠ ʚʳʰʝ ʘʚʪʦʨʘʤʠ, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʪʘʢʦʚʘʷ ʧʦʜʦ ʣʴʜʦʤ ʤʦʞʝʪ 

ʜʦʩʪʠʛʘʪʴ 315 ă. ʇʦ ʤʝʨʝ ʧʦʚʳʰʝʥʠʷ ʩʦʣʝʥʦʩʪʠ ʚʦʜʳ ʩʢʦʨʦʩʪʴ ʟʘʤʝʨʟʘʥʠʷ 
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ʝʝ ʦʩʦʣʦʥʝʥʥʦʛʦ ʩʣʦʷ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʢʦʨʦʩʪʴ ʥʘʨʘʩʪʘʥʠʷ ʪʦʣʱʠʥʳ ʣʴʜʘ 

ʥʘʜ ʛʠʧʝʨʩʦʣʝʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʫʤʝʥʴʰʘʝʪʩʷ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʧʦʚʳʰʝʥʠʝ ʩʦʣʝʥʦʩʪʠ ʚʦʜʳ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʣʠʥʟʘʭ ʤʦʨʩʢʦʛʦ ʜʥʘ, 

ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʝʝ ʟʘʤʝʨʟʘʥʠʝ ʠ ʩʦʭʨʘʥʷʝʪ ʚ ʞʠʜʢʦʤ ʩʦʩʪʦʷʥʠʠ ʜʘʞʝ ʧʨʠ 

ʩʘʤʦʡ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʬʫʢʫʩ ʩʦʭʨʘʥʷʝʪʩʷ ʦʪ 

ʟʠʤʥʝʛʦ ʚʳʤʦʨʘʞʠʚʘʥʠʷ, ʧʦʪʝʨʠ ʚʣʘʛʠ ʠ ʧʦʣʥʦʛʦ ʚʤʝʨʟʘʥʠʷ ʚ ʣʝʜ,  

ʘ ʢ ʚʳʩʦʢʦʡ ʠ ʥʠʟʢʦʡ ʩʦʣʝʥʦʩʪʠ ʦʥ, ʢʘʢ ʵʪʦ ʧʦʢʘʟʳʚʘʶʪ ʥʘʰʠ ʥʘʙʣʶʜʝʥʠʷ, 

ʭʦʨʦʰʦ ʧʨʠʩʧʦʩʦʙʣʝʥ. 

ʀʟʨʝʟʘʥʥʳʡ ʤʝʟʦ- ʠ ʤʠʢʨʦʨʝʣʴʝʬ ʣʠʪʦʨʘʣʴʥʦʡ ʟʦʥʳ ʜʨʦʙʠʪ ʚʦʣʥʫ  

ʠ ʟʘʱʠʱʘʝʪ ʢʨʫʧʥʳʝ ʪʘʣʣʦʤʳ ʬʫʢʫʩʘ ʦʪ ʩʠʣʴʥʦʛʦ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʫʜʘʨʘ. ʆʜʥʘʢʦ ʟʘʩʝʣʝʥʠʝ ʨʘʩʪʝʥʠʷʤʠ ʚʝʨʭʫʰʝʢ ʚʘʣʫʥʦʚ ʥʝ ʟʘʱʠʱʘʝʪ ʠʭ ʦʪ 

ʠʩʪʠʨʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʣʴʜʘ, ʧʦʩʢʦʣʴʢʫ, ʧʨʠ ʦʪʣʠʚʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʩʦʙʩʪʚʝʥʥʦʡ ʪʷʞʝʩʪʠ ʦʥ ʦʙʣʘʤʳʚʘʝʪʩʷ (ʨʠʩ. 5.2). ʇʨʦʩʝʜʘʶʱʠʝ ʚ ʦʪʣʠʚ  

ʠ ʧʦʜʥʠʤʘʶʱʠʝʩʷ ʚʦ ʚʨʝʤʷ ʧʨʠʣʠʚʘ ʦʙʣʦʤʢʠ ʣʴʜʠʥ ʩʢʨʝʙʫʪ ʢʘʤʥʠ  

ʠ ʠʩʪʠʨʘʶʪ ʧʨʠʢʨʝʧʣʝʥʥʳʝ ʢ ʥʠʤ ʤʘʢʨʦʬʠʪʳ. ɺ ʤʝʩʪʘʭ, ʛʜʝ ʧʨʝʦʙʣʘʜʘʶʪ 

ʤʘʣʳʝ ʛʣʫʙʠʥʳ, ʣʝʜ ʣʦʞʠʪʩʷ ʥʘ ʜʥʦ, ʦʙʨʘʟʫʷ ʧʦʜʦʰʚʫ ʧʨʠʧʘʷ.  

ɽʛʦ ʧʦʣʦʞʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠʛʣʫʙʦʩʪʴʶ ʙʝʨʝʛʦʚʦʡ ʟʦʥʳ, ʘʤʧʣʠʪʫʜʦʡ 

ʧʨʠʣʠʚʥʦ-ʦʪʣʠʚʥʳʭ ʢʦʣʝʙʘʥʠʡ ʠ ʪʦʣʱʠʥʦʡ ʣʴʜʘ. ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ 

ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʜʦʰʚʳ ʧʨʠʧʘʷ ʚ ʧʝʨʠʦʜʳ 

ʤʘʢʩʠʤʘʣʴʥʳʭ ʧʨʠʣʠʚʦʚ ʙʳʚʘʝʪ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ  

ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʧʣʘʚʘʶʱʝʛʦ ʣʴʜʘ. ɺ ʜʨʫʛʦʝ ʚʨʝʤʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʣʘʚʘʶʱʝʛʦ 

ʣʴʜʘ ʨʘʩʧʦʣʦʞʝʥʘ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜʦʰʚʳ ʧʨʠʧʘʷ.  

ʇʨʠʣʠʚʥʦ-ʦʪʣʠʚʥʳʝ ʢʦʣʝʙʘʥʠʷ ʧʨʠʚʦʜʷʪ ʢ ʜʝʬʦʨʤʘʮʠʠ ʣʝʜʦʚʦʛʦ 

ʧʦʢʨʦʚʘ, ʧʦʷʚʣʝʥʠʶ ʚ ʥʝʤ ʪʨʝʱʠʥ (ɼʝʝʚ, 2002). ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʫʨʦʚʥʷ ʤʦʨʷ 

ʚʦʜʘ ʧʨʦʥʠʢʘʝʪ ʢʦ ʜʥʫ ʠ ʦʙʨʘʟʫʝʪ ʧʦʜ ʧʨʠʧʘʝʤ ʥʝʙʦʣʴʰʠʝ ʩʢʦʧʣʝʥʠʷ, 

ʟʘʱʠʱʘʶʱʠʝ ʨʘʩʪʝʥʠʷ ʦʪ ʧʨʦʤʝʨʟʘʥʠʷ ʠ ʧʦʣʥʦʛʦ ʧʦʛʨʫʞʝʥʠʷ ʚ ʣʝʜ.  

ɺʝʨʪʠʢʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʬʫʢʫʩʘ ʚʜʦʣʴ 

ʧʦʙʝʨʝʞʴʷ, ʢʘʢ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʝʜʦʚʦʛʦ ʧʨʠʧʘʷ, ʟʘʚʠʩʷʪ ʦʪ 
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ʦʯʝʨʪʘʥʠʡ ʧʦʙʝʨʝʞʴʷ, ʪʠʧʘ ʛʨʫʥʪʦʚ (ʊʦʣʩʪʠʢʦʚʘ, 1973). ʇʦʩʣʝʜʥʠʝ ʥʘ 

ʣʠʪʦʨʘʣʠ ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʢʘʣʘʤʠ, 

ʚʘʣʫʥʥʦ-ʛʣʳʙʦʚʳʤʠ ʨʦʩʩʳʧʷʤʠ ʠ ʚʘʣʫʥʘʤʠ ʩ ʧʦʜʩʪʠʣʘʶʱʠʤ ʠʭ ʧʝʩʢʦʤ, 

ʢʘʤʝʥʠʩʪʦʡ ʨʦʩʩʳʧʴʶ, ʛʘʣʴʢʦʡ ʠ ʱʝʙʥʝʤ. ʇʨʠ ʵʪʦʤ ʫ ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ 

ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʤʝʰʘʥʥʳʝ ʛʨʫʥʪʳ. 

 

ʈʠʩ. 5.2. ʄʝʭʘʥʠʟʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʝʜʷʥʳʭ ʰʘʪʨʦʚ: 1 ï ʚʘʣʫʥ ʚ ʟʦʥʝ ʣʠʪʦʨʘʣʠ;  

2 ï ʧʨʠʧʘʡʥʳʡ ʣʝʜ; 3 ï ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʚʦʜʳ ʚ ʧʨʠʣʠʚ ʠ ʦʪʣʠʚ; 4 ï ʦʙʣʦʤʦʯʥʳʡ 

ʤʘʪʝʨʠʘʣ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʘʣʫʥʘ (ʈʦʤʘʥʝʥʢʦ ʠ ʜʨ., 2012) 

 

ʀʟʫʯʝʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʣʴʜʘ ʥʘ ʟʘʨʦʩʣʠ ʬʫʢʫʩʘ ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ 

ʧʨʦʚʦʜʠʣʠ ʥʘ 7, ʦʧʠʩʘʥʥʳʭ ʚ ʛʣʘʚʝ 2, ʫʯʘʩʪʢʘʭ ʙʝʨʝʛʘ, ʦʪʣʠʯʘʶʱʠʭʩʷ 

ʫʨʦʚʥʝʤ ʧʨʠʙʦʡʥʦʩʪʠ ʠ ʪʠʧʦʤ ʛʨʫʥʪʦʚ, ʘ ʪʘʢʞʝ ʩʨʦʢʘʤʠ ʧʦʷʚʣʝʥʠʷ ʠ 

ʠʩʯʝʟʥʦʚʝʥʠʷ ʣʴʜʘ. ɺ ʢʘʞʜʦʤ ʠʟ ʚʳʙʨʘʥʥʳʭ ʨʘʡʦʥʦʚ ʥʘ ʨʝʛʫʣʷʨʥʦʡ ʦʩʥʦʚʝ 

ʦʧʨʝʜʝʣʷʣʠ ʧʣʦʱʘʜʴ ʜʥʘ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʡ ʚʩʪʨʝʯʘʣʩʷ F. distichus ʠ 

ʠʟʫʯʘʣʠ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʥʝʛʦ ʣʝʜʦʚʦʛʦ ʧʦʢʨʦʚʘ. 

ɺʳh ʝ ʙʳʣʦ ʩʢʘʟʘʥʦ, ʯʪʦ ʫ ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ 

ʚʩʪʨʝʯʘʶʪʩʷ ʢʘʢ ʧʦʜʚʠʞʥʳʡ ʩʚʦʙʦʜʥʦ ʧʣʘʚʘʶʱʠʡ, ʪʘʢ ʠ ʧʨʠʧʘʡʥʳʡ ʣʝʜ. 

ʇʝʨʚʳʡ, ʢʦʥʪʘʢʪʠʨʫʷ ʩ ʧʨʠʙʨʝʞʥʳʤ ʩʫʙʩʪʨʘʪʦʤ, ʚʳʟʳʚʘʝʪ ʧʦʚʨʝʞʜʝʥʠʷ 

ʙʝʥʪʦʩʘ. ɺʪʦʨʦʡ, ʥʘʧʨʦʪʠʚ, ʟʘʱʠʱʘʝʪ ʝʛʦ ʠ ʧʦʚʝʨʭʥʦʩʪʴ ʣʠʪʦʨʘʣʠ ʦʪ ʥʘʧʦʨʘ 

ɺʳʩʦʢʘʷ ʚʦʜʘ 

ʉʨʝʜʥʷʷ ʚʦʜʘ 

ʅʠʟʢʘʷ ʚʦʜʘ 
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ʧʣʘʚʫʯʠʭ ʣʴʜʦʚ. ɺʦʟʜʝʡʩʪʚʠʝ ʣʴʜʘ ʥʘ ʦʙʠʪʘʪʝʣʝʡ ʣʠʪʦʨʘʣʠ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ 

ʤʝʭʘʥʠʯʝʩʢʠʤ ʠʩʪʠʨʘʥʠʝʤ. ɺ ʩʘʤʦʤ ʥʘʯʘʣʝ ʣʝʜʦʩʪʘʚʘ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ 

ʧʦʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʦʪʣʠʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʥʥʦʛʦ ʩʫʙʩʪʨʘʪʘ 

ʦʙʨʘʟʫʝʪʩʷ ʣʝʜʷʥʘʷ ʢʦʨʢʘ, ʧʦʢʨʳʚʘʶʱʘʷ ʚʩʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʤʘʢʨʦʬʠʪʳ, ʢʘʢ 

ʵʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 5.3. ɺʦ ʚʨʝʤʷ ʧʨʠʣʠʚʘ ʠʟ-ʟʘ ʢʦʥʪʘʢʪʘ ʩ ʙʦʣʝʝ ʪʝʧʣʦʡ 

ʚʦʜʦʡ ʦʥʘ ʪʘʝʪ. ʅʦ ʧʨʦʮʝʩʩ ʪʘʷʥʠʷ ʟʘʥʠʤʘʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ, ʠ ʧʦʢʘ 

ʢʦʨʢʘ, ʧʦʢʨʳʚʘʶʱʘʷ ʨʘʩʪʝʥʠʝ, ʥʝ ʨʘʩʪʘʝʪ ʧʦʣʥʦʩʪʴʶ, ʦʥʦ ʦʩʪʘʝʪʩʷ ʥʝ 

ʧʦʢʨʳʪʳʤ ʤʦʨʩʢʦʡ ʚʦʜʦʡ. ʕʪʦ ʢʘʢ ʙʳ ʫʚʝʣʠʯʠʚʘʝʪ ʚʨʝʤʷ ʝʛʦ ʦʩʫʰʢʠ. 

 

 

 
 

 
 
 
 

 
 
 
 
 
 
 
 
 

 
 

 

ʈʠʩ. 5.3. ʃʠʪʦʨʘʣʴ ʚʦ ʚʨʝʤʷ ʦʪʣʠʚʘ ʫ ʤʳʩʘ ʉʘʥʥʠʢʦʚʘ: ʢʘʤʝʥʴ ʩ ʨʘʩʪʫʱʠʤʠ ʥʘ ʥʝʤ 

ʚʦʜʦʨʦʩʣʷʤʠ ʧʦʢʨʳʪʳʡ ʩʧʣʦʰʥʦʡ ʢʦʨʢʦʡ ʣʴʜʘ(1); ʚʤʝʨʟʘʥʠʝ ʚ ʣʝʜ ʩʣʦʝʚʠʱ ʬʫʢʫʩʘ (2) 

 

ʇʝʨʠʦʜ ʪʘʷʥʠʷ ʧʦʢʨʳʚʘʶʱʝʛʦ ʬʫʢʫʩ ʣʝʜʷʥʦʛʦ ʧʘʥʮʠʨʷ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʝʛʦ ʪʦʣʱʠʥʦʡ, ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʜʳ ʠ ʚʦʟʜʫʭʘ. ʇʦ ʤʝʨʝ ʝʝ ʩʥʠʞʝʥʠʷ ʦʥ ʥʝ 

ʫʩʧʝʚʘʝʪ ʨʘʩʪʘʷʪʴ ʢʦ ʚʨʝʤʝʥʠ ʥʦʚʦʛʦ ʧʨʠʣʠʚʘ ʠ ʧʦʩʪʝʧʝʥʥʦ ʪʦʣʴʢʦ ʥʘʨʘʩʪʘʝʪ. 

ʕʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʪʘʤ, ʛʜʝ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʣʝʜʦʚʦʛʦ ʩʝʟʦʥʘ, ʧʦʜʦʰʚʘ ʧʨʠʧʘʷ 

ʦʩʪʘʝʪʩʷ ʧʨʠʤʝʨʟʰʝʡ ʢ ʛʨʫʥʪʫ. 

ʇʨʠʧʘʡ ʧʦ ʤʝʨʝ ʫʪʦʣʱʝʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʝʝ ʛʠʙʢʠʤ ʠ ʚ ʦʪʣʠʚ 

ʩʦʧʨʠʢʘʩʘʝʪʩʷ ʩ ʜʥʦʤ ʪʦʣʴʢʦ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʦʯʢʘʭ. ʇʦʵʪʦʤʫ ʤʝʭʘʥʠʯʝʩʢʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʣʴʜʘ ʫʤʝʥʴʰʘʝʪʩʷ ʠ ʩʪʘʥʦʚʠʪʩʷ ʜʘʞʝ ʧʦʣʦʞʠʪʝʣʴʥʳʤ, ʧʦʩʢʦʣʴʢʫ 

ʧʦ ʤʝʨʝ ʥʘʨʘʩʪʘʥʠʷ ʝʛʦ ʪʦʣʱʠʥʳ ʫʣʫʯʰʘʝʪʩʷ ʝʛʦ ʪʝʨʤʦʠʟʦʣʠʨʫʶʱʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ. 

ʆʙʳʯʥʦ ʵʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʣʠʪʦʨʘʣʠ.  

ʇʦ ʤʝʨʝ ʥʘʨʘʩʪʘʥʠʷ ʛʣʫʙʠʥʳ ʣʝʜʷʥʘʷ ʢʦʨʢʘ, ʩʪʘʥʦʚʷʩʴ ʜʦʩʪʘʪʦʯʥʦ ʪʦʣʩʪʦʡ, 
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ʚʩʧʣʳʚʘʝʪ, ʦʙʨʘʟʫʷ ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʧʨʠʧʘʷ, ʥʘʭʦʜʷʱʫʶʩʷ ʚʦ ʚʨʝʤʷ ʧʨʠʣʠʚʘ 

ʥʘ ʧʣʘʚʫ. ʃʝʞʘʱʠʝ ʥʘ ʜʥʝ ʤʝʣʢʦʚʘʣʫʥʥʳʝ, ʢʘʤʝʥʠʩʪʳʝ ʠ ʱʝʙʝʥʯʘʪʳʝ 

ʬʨʘʢʮʠʠ ʛʨʫʥʪʘ, ʩʦʧʨʠʢʘʩʘʷʩʴ ʩ ʧʦʜʦʰʚʦʡ ʣʝʜʷʥʦʡ ʢʦʨʢʠ, ʚʤʝʨʟʘʶʪ ʚ ʣʝʜ 

ʚʤʝʩʪʝ ʩ ʵʧʠʣʠʪʥʳʤ ʙʝʥʪʦʩʦʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʚʦʟʚʳʰʘʶʱʠʤʠʩʷ ʥʘʜ 

ʩʫʙʩʪʨʘʪʦʤ ʤʘʢʨʦʬʠʪʘʤʠ. ʇʦʢʘ ʢʦʨʢʘ ʪʦʥʢʘʷ, ʚ ʦʪʣʠʚ ʦʥʘ ʢʘʞʜʳʡ ʨʘʟ ʚʥʦʚʴ 

ʣʦʞʠʪʩʷ ʥʘ ʜʥʦ ʠ ʤʦʞʝʪ ʧʦʚʪʦʨʥʦ ʧʨʠʤʝʨʟʘʪʴ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʩʣʦʝʚʠʱʘ 

ʬʫʢʫʩʘ, ʘ ʚʦ ʚʨʝʤʷ ʧʨʠʣʠʚʘ ʚʩʧʣʳʚʘʪʴ ʠ ʦʙʨʳʚʘʪʴ ʚʝʨʭʫʰʢʠ ʝʛʦ ʚʝʪʚʝʡ  

ʩ ʨʝʮʝʧʪʘʢʫʣʘʤʠ ʠʣʠ ʦʪʨʳʚʘʪʴ ʦʪ ʛʨʫʥʪʘ ʚʩʝ ʨʘʩʪʝʥʠʝ. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʟʠʤʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʳ ʥʝʦʜʥʦʢʨʘʪʥʦ ʥʘʙʣʶʜʘʣʠ, 

ʢʘʢ ʧʨʠ ʚʟʣʘʤʳʚʘʥʠʠ ʧʨʠʧʘʷ ʢʫʩʢʠ ʣʴʜʘ ʟʘʭʚʘʪʳʚʘʶʪ ʠ ʧʝʨʝʥʦʩʷʪ ʥʘ ʜʨʫʛʦʝ 

ʤʝʩʪʦ ʬʨʘʛʤʝʥʪʳ ʞʝʩʪʢʠʭ ʧʦʜʚʠʞʥʳʭ ʛʨʫʥʪʦʚ ʚʤʝʩʪʝ ʩ ʨʘʩʪʝʥʠʷʤʠ.  

ʇʨʠ çʦʪʯʘʣʠʚʘʥʠʠè ʧʨʠʧʘʷ ʦʪ ʙʝʨʝʛʘ, ʦʥ ʤʦʞʝʪ ʟʘʭʚʘʪʳʚʘʪʴ ʩ ʩʦʙʦʡ 

ʜʦʩʪʘʪʦʯʥʦ ʢʨʫʧʥʳʝ ʚʤʝʨʟʰʠʝ ʚ ʥʝʛʦ ʢʘʤʥʠ ʠ ʜʘʞʝ ʥʝʙʦʣʴʰʠʝ ʚʘʣʫʥʳ  

(ʨʠʩ. 5.4). ʇʨʝʞʜʝ ʯʝʤ ʢʘʤʝʥʴ ʦʪʚʘʣʠʪʩʷ, ʣʴʜʠʥʘ ʤʦʞʝʪ ʦʪʧʣʳʪʴ ʜʦʩʪʘʪʦʯʥʦ 

ʜʘʣʝʢʦ ʠ çʧʨʠʯʘʣʠʪʴè ʚʤʝʨʟʰʠʡ ʚ ʣʝʜ ʬʫʢʫʩ ʚ ʜʨʫʛʦʤ ʤʝʩʪʝ ʠ ʥʘ ʜʨʫʛʦʡ 

ʛʣʫʙʠʥʝ. ʆʜʥʘʢʦ, ʯʘʱʝ ʚʩʝʛʦ ʬʨʘʛʤʝʥʪʳ ʛʨʫʥʪʘ ʦʩʝʜʘʶʪ ʚ ʚʝʨʭʥʝʤ ʛʦʨʠʟʦʥʪʝ 

ʣʠʪʦʨʘʣʠ. 

 

 
 

ʈʠʩ. 5.4. ɼʨʝʡʬʫʶʱʠʡ ʣʝʜ ʚ ʙʫʭ. ʉʝʨʦʛʣʘʟʢʘ ʩ ʚʤʝʨʟʰʠʤʠ ʚ ʥʝʛʦ ʢʘʤʥʷʤʠ ʠ 

ʥʝʙʦʣʴʰʠʤʠ ʚʘʣʫʥʘʤʠ (1); ʦʪʪʘʷʚʰʝʝ ʦʜʠʥʦʯʥʦʝ ʩʣʦʝʚʠʱʝ ʬʫʢʫʩʘ, ʧʨʠʥʝʩʝʥʥʦʝ 

ʜʨʝʡʬʫʶʱʠʤ ʣʴʜʦʤ ʥʘ ʤʝʣʢʦʛʘʣʝʯʥʫʶ ʣʠʪʦʨʘʣʴ (2) 
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ʈʠʩ. 5.5. ʊʨʘʚʤʠʨʦʚʘʥʥʳʝ ʢʫʩʪʠʢʠ Fucus 

distichus ʧʦʩʣʝ ʩʭʦʜʘ ʣʴʜʘ 

ɺʦʟʤʦʞʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʘʜʚʠʛʦʚ ʣʝʜʷʥʦʛʦ ʧʨʠʧʘʷ ʥʘ ʙʝʨʝʛʘ 

ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʟʘʚʠʩʠʪ ʦʪ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ, ʜʠʩʪʘʥʮʠʠ ʥʘʢʦʧʣʝʥʠʷ ʚʝʪʨʦʚʳʭ 

ʥʘʧʨʷʞʝʥʠʡ ʠ ʨʘʟʤʝʨʦʚ ʧʦʜʦʰʚʳ ʧʨʠʧʘʷ. ʆʥʘ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʟʘʚʠʩʠʪ ʦʪ 

ʦʪʣʦʛʦʩʪʠ ʠ ʩʪʝʧʝʥʠ ʚʳʨʦʚʥʝʥʥʦʩʪʠ ʜʥʘ, ʦʩʘʜʢʠ ʧʨʠʧʘʷ. ʐʠʨʠʥʘ ʧʦʜʦʰʚʳ 

ʧʨʠʧʘʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠ ʧʦʥʠʞʝʥʠʠ ʫʨʦʚʥʷ ʤʦʨʷ ʠ ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʠ ʝʛʦ 

ʧʦʚʳʰʝʥʠʠ. ʇʦʵʪʦʤʫ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʥʘʚʘʣʦʚ ʣʴʜʘ ʥʘ 

ʙʝʨʝʛ ʩʦʟʜʘʶʪʩʷ ʚ ʧʝʨʠʦʜ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʦʜʲʝʤʘ ʫʨʦʚʥʷ ʚʦʜʳ ʚʦ ʚʨʝʤʷ 

ʩʠʟʠʛʠʡʥʳʭ ʧʨʠʣʠʚʦʚ. ʊʘʢʦʚʳʝ ʚ ʧʝʨʠʦʜ ʣʝʜʦʩʪʘʚʘ ʠʤʝʶʪ ʚʳʩʦʢʫʶ  

ʠ ʤʘʢʩʠʤʘʣʴʥʫʶ ʘʤʧʣʠʪʫʜʫ. 

ʇʦʜʚʠʞʢʠ ʧʨʠʧʘʷ ʫʩʠʣʠʚʘʶʪ ʪʨʘʚʤʠʨʦʚʘʥʠʝ ʠ ʤʝʭʘʥʠʯʝʩʢʦʝ 

ʠʩʪʠʨʘʥʠʝ ʚʤʝʨʟʰʠʭ ʚ ʣʝʜ ʨʘʩʪʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʨʘʩʪʫʱʠʭ ʥʘ ʚʝʨʰʠʥʝ ʚʘʣʫʥʦʚ. 

ʕʪʦ ʭʦʨʦʰʦ ʚʠʜʥʦ ʧʦʩʣʝ ʩʭʦʜʘ ʣʴʜʘ (ʨʠʩ. 5.5).  

ʅʘ ʫʯʘʩʪʢʘʭ  

ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʥʘʨʘʩʪʘʥʠʝʤ 

ʛʣʫʙʠʥʳ ʥʘʜʚʠʛʠ ʣʴʜʘ ʥʘ ʙʝʨʝʛ 

ʚʦʟʤʦʞʥʳ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʦʛʦ 

ʤʝʩʷʮʘ ʣʝʜʦʩʪʘʚʘ, ʧʨʠ ʚʝʪʨʘʭ 

ʧʦʨʷʜʢʘ 20 ʤ/ʩ ʠ ʪʦʣʱʠʥʝ ʣʴʜʘ 

ʤʝʥʝʝ 20 ʩʤ. ʇʨʝʦʙʣʘʜʘʥʠʝ  

ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ ʚ ʵʪʦʪ  

ʧʝʨʠʦʜ ʚʝʪʨʦʚ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʩʦ 

ʩʢʦʨʦʩʪʴʶ ʜʦ 20 ʤ/ʩ ʠ ʚʳʰʝ, 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʙʦʣʴʰʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʜʘʚʣʠʚʘʥʠʷ ʣʴʜʘ ʥʘ ʙʝʨʝʛ ʚ ʨʘʡʦʥʝ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʤʝʞʜʫ ʉʈʄɿ ʠ ʧʨʠʯʘʣʘʤʠ ʆʆʆ çɸʢʨʦʩè. ʀʤʝʥʥʦ ʟʜʝʩʴ ʤʳ 

ʥʘʙʣʶʜʘʣʠ ʘʢʪʠʚʥʳʡ ʨʘʟʥʦʩ ʩʦʨʚʘʥʥʳʭ ʣʴʜʦʤ ʚʝʨʭʫʰʝʢ ʩʣʦʝʚʠʱ, ʥʝʩʫʱʠʭ 

ʨʝʮʝʧʪʘʢʫʣʳ ʠʣʠ ʮʝʣʳʭ ʨʘʩʪʝʥʠʡ ʠ ʠʭ ʥʘʭʦʞʜʝʥʠʝ ʚ ʤʝʩʪʘʭ, ʛʜʝ ʬʫʢʫʩ ʨʘʥʝʝ 

ʦʪʩʫʪʩʪʚʦʚʘʣ. ʕʪʠ ʥʘʙʣʶʜʝʥʠʷ ʦʜʥʦʟʥʘʯʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʘʢʪʠʚʥʦʤ 

ʫʯʘʩʪʠʠ ʣʴʜʘ ʚ ʤʠʛʨʘʮʠʠ çʬʫʢʫʩʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘè ʚʜʦʣʴ ʧʦʙʝʨʝʞʴʷ 

ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ. 
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ɺ ʧʨʝʜʳʜʫʱʝʡ ʛʣʘʚʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʜ ʟʠʤʫ ʤʥʦʛʠʝ ʨʘʩʪʝʥʠʷ, 

ʥʘʯʘʚʰʠʝ ʩʚʦʝ ʨʘʟʚʠʪʠʝ ʚ ʧʝʨʚʫʶ ʧʦʣʦʚʠʥʫ ʛʦʜʘ, ʫʭʦʜʷʪ ʩ ʫʞʝ 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʤʠ ʢʦʥʮʝʧʪʘʢʫʣʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʧʦʣʦʚʳʝ ʧʨʦʜʫʢʪʳ  

ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʟʨʝʣʦʩʪʠ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʜʦʣʞʘʝʪʩʷ ʣʠ 

ʨʘʟʚʠʪʠʝ F. distichus ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʟʠʤʥʝʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʥʘʤʠ ʙʳʣ 

ʧʨʦʚʝʜʝʥ ʩʣʝʜʫʶʱʠʡ ʵʢʩʧʝʨʠʤʝʥʪ. ʅʝʩʢʦʣʴʢʦ ʝʛʦ ʨʘʩʪʝʥʠʡ, ʩʦʙʨʘʥʥʳʭ  

ʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ ʚ ʥʘʯʘʣʝ ʜʝʢʘʙʨʷ, ʩʦʜʝʨʞʘʣʠ ʚ ʭʦʣʦʜʥʦʡ ʢʦʤʥʘʪʝ  

ʩ ʨʝʛʫʣʠʨʫʝʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʩʨʝʜʳ. ʆʥʠ ʧʨʦʜʦʣʞʘʣʠ ʪʘʤ ʩʚʦʝ ʨʘʟʚʠʪʠʝ, 

ʙʫʜʫʯʠ ʧʦʛʨʫʞʝʥʥrʤʠ ʚ ʧʷʪʥʘʜʮʘʪʠʣʠʪʨʦʚʫʶ ʝʤʢʦʩʪʴ ʩ ʧʨʦʬʠʣʴʪʨʦʚʘʥʥʦʡ 

ʤʦʨʩʢʦʡ ʚʦʜʦʡ. ʆʩʚʝʱʝʥʥʦʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʠ ʚʦʟʜʫʭʘ ʚ ʭʦʣʦʜʥʦʡ 

ʢʦʤʥʘʪʝ ʚʝʩʴ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʤʠʪʠʨʦʚʘʣʠ ʪʘʢʦʚʳʝ  

ʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ.  

ʋ ʩʦʜʝʨʞʘʚʰʠʭʩʷ ʚ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʩʨʝʜʝ ʨʘʩʪʝʥʠʡ ʥʝ ʨʝʞʝ ʦʜʥʦʛʦ ʨʘʟʘ 

ʚ ʥʝʜʝʣʶ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʩʢʦʧʦʚ ʦʧʨʝʜʝʣʷʣʠ ʩʦʩʪʦʷʥʠʝ ʟʨʝʣʦʩʪʠ ʧʦʣʦʚʳʭ 

ʧʨʦʜʫʢʪʦʚ. ʆʪʜʝʣʴʥʦ ʠʟʫʯʘʣʠ ʨʘʟʚʠʪʠʝ ʚ ʪʦʡ ʞʝ ʭʦʣʦʜʥʦʡ ʢʦʤʥʘʪʝ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʫʣʴʪʫʨ ʵʤʙʨʠʦʥʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʟʠʛʦʪ ʬʫʢʫʩʦʚ, ʚʟʷʪʳʭ ʜʣʷ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ  

ʚ ʫʩʣʦʚʠʷʭ, ʩʭʦʜʥʳʭ ʩ ʪʘʢʦʚʳʤʠ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ ʚ ʧʨʠʨʦʜʝ, ʨʘʟʚʠʪʠʝ ʧʦʣʦʚʳʭ 

ʧʨʦʜʫʢʪʦʚ ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. ʆʥʦ ʦʯʝʥʴ ʤʝʜʣʝʥʥʦʝ, ʪʝʤ ʥʝ ʤʝʥʝʝ, 

ʧʨʦʜʦʣʞʘʶʱʝʝʩʷ. ɺ ʫʩʣʦʚʠʷʭ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʝʬʠʮʠʪʘ ʩʚʝʪʘ 

ʦʧʣʦʜʦʪʚʦʨʝʥʥʳʝ ʷʡʮʝʢʣʝʪʢʠ ʥʘ ʩʝʜʴʤʦʡ ʜʝʥʴ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʧʨʦʨʦʩʪʢʠ, 

ʩʦʩʪʦʷʱʠʝ ʠʟ 8-10 ʢʣʝʪʦʢ. ʏʝʨʝʟ 48 ʜʥʝʡ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʦʥʠ ʝʜʚʘ 

ʜʦʩʪʠʛʘʣʠ 1,1-1,2 ʤʤ, ʯʪʦ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʪʝʧʣʦʝ ʚʨʝʤʷ ʛʦʜʘ. 

ʈʘʟʚʠʪʠʝ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʠʭ ʚʳʭʦʜ ʠʟ ʨʝʮʝʧʪʘʢʫʣʦʚ, ʩʫʜʷ ʧʦ 

ʧʦʣʫʯʝʥʥʳʤ ʥʘʤʠ ʜʘʥʥʳʤ (ʛʣʘʚʘ 4), ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʜʦ ʢʦʥʮʘ 

ʜʝʢʘʙʨʷ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʜʦ ʥʘʯʘʣʘ ʣʝʜʦʩʪʘʚʘ ʠ ʚʦ ʚʨʝʤʷ 

ʜʝʢʘʙʨʴʩʢʠʭ ʧʦʜʚʠʞʝʢ ʣʴʜʘ ʧʨʦʠʩʭʦʜʠʪ ʠʭ ʨʘʩʩʝʠʚʘʥʠʝ ʠ ʨʘʟʥʦʩ ʣʴʜʠʥʘʤʠ.  

ʉ ʷʥʚʘʨʷ ʧʦ ʤʘʡ ʩʣʫʯʘʝʚ ʤʘʩʩʦʚʦʛʦ ʚʳʭʦʜʘ ʟʠʛʦʪ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ, ʥʦ  

ʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ ʚ ʵʪʦ ʚʨʝʤʷ ʠʤʝʝʪ ʤʝʩʪʦ ʘʢʪʠʚʥʘʷ ʤʠʛʨʘʮʠʷ çʧʦʩʘʜʦʯʥʦʛʦ 

ʬʫʢʫʩʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘè, ʢʦʪʦʨʳʡ ʧʝʨʝʥʦʩʠʪʩʷ ʩ ʚʤʝʨʟʰʠʤʠ ʚ ʣʝʜ ʛʘʣʴʢʦʡ  

ʠ ʥʝʙʦʣʴʰʠʤʠ ʢʘʤʥʷʤʠ. ʇʨʠ ʵʪʦʤ ʥʘʨʷʜʫ ʩ ʬʨʘʛʤʝʥʪʘʤʠ ʠ ʮʝʣʳʤʠ 
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ʚʟʨʦʩʣʳʤʠ ʩʣʦʝʚʠʱʘʤʠ ʥʘ ʜʨʝʡʬʫʶʱʝʤ ʛʨʫʥʪʝ ʧʝʨʝʥʦʩʷʪʩʷ ʦʩʝʚʰʠʝ ʥʘ ʥʝʛʦ 

ʞʠʟʥʝʩʧʦʩʦʙʥʳʝ ʟʠʛʦʪʳ. ʊʘʢʠʤ ʩʧʦʩʦʙʦʤ çʧʦʩʘʜʦʯʥʳʡ ʬʫʢʫʩʦʚʳʡ 

ʤʘʪʝʨʠʘʣè ʤʦʞʝʪ ʜʦʩʪʘʚʣʷʪʴʩʷ ʚ ʤʝʩʪʘ, ʨʘʥʝʝ ʥʝ ʟʘʥʷʪʳʝ ʟʘʨʦʩʣʷʤʠ ʬʫʢʫʩʘ.  

ʏʪʦʙʳ ʧʨʦʚʝʨʠʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʬʫʢʫʩʘ, ʧʨʦʠʟʨʘʩʪʘʶʱʝʛʦ ʚ ɸʚʘʯʠʥʩʢʦʡ 

ʛʫʙʝ ʚ ʫʩʣʦʚʠʷʭ ʩʠʣʴʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʥʠʟʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ, ʦʪʜʝʣʴʥʳʝ ʦʙʨʘʟʮʳ ʩʦ ʟʨʝʣʳʤʠ ʨʝʮʝʧʪʘʢʫʣʘʤʠ ʧʦʜʚʝʨʛʘʣʠ 

ʰʦʢʦʚʦʡ ʟʘʤʦʨʦʟʢʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʤʠʥʫʩ 18
ʦ
ʉ ʠ ʭʨʘʥʠʣʠ ʚ ʭʦʣʦʜʠʣʴʥʠʢʝ 

ʧʨʠ ʪʦʡ ʞʝ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʪʝʯʝʥʠʝ ʥʝʜʝʣʠ. ʇʦʩʣʝ ʨʘʟʤʦʨʦʟʢʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

ʧʣʶʩ 2-4
ʦ
ʉ ʠʭ ʧʦʤʝʱʘʣʠ ʚ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ. ʅʘ ʚʪʦʨʳʝ ʩʫʪʢʠ ʚ ʯʘʰʢʘʭ 

ʇʝʪʨʠ ʧʦʷʚʠʣʠʩʴ ʚʳʰʝʜʰʠʝ ʠʟ ʢʦʥʮʝʧʪʘʢʫʣʦʚ ʟʠʛʦʪʳ. ʇʨʦʚʝʜʝʥʥʳʡ 

ʵʢʩʧʝʨʠʤʝʥʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʟʘʤʦʨʘʞʠʚʘʥʠʝ ʨʘʩʪʝʥʠʡ ʥʝ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʠʭ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. 

ʏʪʦʙʳ ʫʙʝʜʠʪʴʩʷ ʚ ʚʳʩʦʢʦʤ ʟʥʘʯʝʥʠʠ ʣʴʜʘ ʚ ʨʘʟʥʦʩʝ çʧʦʩʘʜʦʯʥʦʛʦ 

ʬʫʢʫʩʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘè ʠ ʚʳʷʩʥʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʩʪʘʙʠʣʴʥʳ ʧʦʩʝʣʝʥʠʷ  

F. distichus ʚ ʩʝʤʠ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʨʘʡʦʥʘʭ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ, ʧʨʦʚʦʜʠʣʠ 

ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʠʟʤʝʥʝʥʠʝʤ ʧʣʦʱʘʜʝʡ ʜʥʘ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʳʭ ʦʥ ʚʩʪʨʝʯʘʣʩʷ 

ʚ ʢʘʞʜʦʤ ʠʟ ʨʘʡʦʥʦʚ. ʀʭ ʠʟʤʝʨʝʥʠʷ ʚʝʣʠ ʝʞʝʤʝʩʷʯʥʦ ʩ ʘʧʨʝʣʷ 2016 ʧʦ 

ʜʝʢʘʙʨʴ 2019 ʛʛ. ʄʝʪʦʜʠʢʘ ʚʳʯʠʩʣʝʥʠ ̫ ʪɻʠʭ ʧʣʦʱʘʜʝʡ ʦʧʠʩʘʥʘ ʚ ʛʣʘʚʝ 3. 

ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨʘʡʦʥʝ ʧʦʙʝʨʝʞʴʷ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ ʨʘʡʦʥʝ ʤʳʩ ʉʝʨʦʛʣʘʟʢʘ ï ʉʈʄɿ ʠ ʚ ʇʝʪʨʦʧʘʚʣʦʚʩʢʦʤ 

ʂʦʚʰʝ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 5.2. ɸʥʘʣʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʥʝʡ ʜʘʥʥʳʭ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫ ʦʙʦʠʭ ʫʯʘʩʪʢʦʚ ʧʦʙʝʨʝʞʴʷ ʧʣʦʱʘʜʴ, ʟʘʥʷʪʘʷ ʬʫʢʫʩʦʤ, 

ʟʘʤʝʪʥʦ ʤʝʥʷʣʘʩʴ.  

ɺ 2016 ʛ. ʚ ʨʘʡʦʥʝ ʧʦʙʝʨʝʞʴʷ ʙʫʭ. ʉʝʨʦʛʣʘʟʢʘ ï ʉʈʄɿ  

ʩ ʘʧʨʝʣʷ ʧʦ ʥʘʯʘʣʦ ʥʦʷʙʨʷ ʦʥʘ ʧʦʩʪʝʧʝʥʥʦ ʚʦʟʨʘʩʪʘʣʘ. ʂ ʢʦʥʮʫ ʥʦʷʙʨʷ ï 

ʥʘʯʘʣʫ ʜʝʢʘʙʨʷ ʦʥʘ ʨʝʟʢʦ ʫʚʝʣʠʯʠʣʘʩʴ ʟʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ ʢ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʥʘ 

ʣʠʪʦʨʘʣʠ ʚ ʤʘʩʩʦʚʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʦʷʚʠʣʠʩʴ ʤʦʣʦʜʳʝ ʧʨʦʨʦʩʪʢʠ ʬʫʢʫʩʘ ʠʟ 

ʟʠʛʦʪ, ʦʩʝʚʰʠʭ ʚ ʣʝʪʥʝ-ʦʩʝʥʥʝʝ ʚʨʝʤʷ. ʆʥʠ ʟʘʥʷʣʠ ʥʦʚʳʝ ʧʣʦʱʘʜʠ ʜʥʘ  

ʚ ʚʝʨʭʥʝʤ ʠ ʥʠʞʥʝʤ ʛʦʨʠʟʦʥʪʘʭ ʦʩʫʰʥʦʡ ʟʦʥʳ ʠ ʨʘʩʧʨʦʩʪʨʘʥʠʣʠʩʴ ʜʘʣʝʢʦ 

ʚʜʦʣʴ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʚ ʩʪʦʨʦʥʫ ʤʳʩʘ ʉʝʨʦʛʣʘʟʢʘ. ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʢ ʥʝʤʫ ʧʨʠʣʠʚʥʳʝ ʪʝʯʝʥʠʷ, ʥʝʩʫʱʠʝ ʦʧʣʦʜʦʪʚʦʨʝʥʥʳʝ 

ʷʡʮʝʢʣʝʪʢʠ ʬʫʢʫʩʘ. 
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ʊʘʙʣʠʮʘ 5.2 

ʇʦʤʝʩʷʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʣʦʱʘʜʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ Fucus distichus ʚ ʨʘʡʦʥʝ ʧʦʙʝʨʝʞʴʷ  

ʙʫʭ. ʉʝʨʦʛʣʘʟʢʘ ï ʉʫʜʦʨʝʤʦʥʪʥʳʡ ʟʘʚʦʜ ʠ ʇʝʪʨʦʧʘʚʣʦʚʩʢʠʡ ʂʦʚʰ ʚ 2016ï2019 ʛʛ. 
 

ɻʦʜ ʄʝʩʷʮ 

IV V VI  VII  VIII  IX X XI  XII  

ʈʘʡʦʥ ʧʦʙʝʨʝʞʴʷ ʙʫʭ. ʉʝʨʦʛʣʘʟʢʘïʉʈʄɿ 

2016 1078,12 1078,12 1203,3 1221,3  1221,3  2245,0  2301,0  2301,0 2214,2 

2017 2056,0  2839,0 2839,0 3040,3 3040,3 3040,0 3048,0  3048,0 3048,0 

2018 2021,33 2021,33 2134,12 2433,18 2433,18 2442,78 2501,15 2476,26 2476,12 

2019 2235,64 2235,64 2301,32 2457,21 2458,24 2501,03 2982,15 2901,21 2896,27 

ʈʘʡʦʥ ʇʝʪʨʦʧʘʚʣʦʚʩʢʦʛʦ ʂʦʚʰʘ 

2016 214,12 214,12 278,0 292,0  320,0  320,0  111,0 24,0 0,5 

2017 0,0  0,1  0,1  1,37 1,37
 

2,1
 

2,1 
 

2,1 
 

2,0 
 

2018 0,32 0,32 0,49 0,57 0,98 1,12 1,12 1,01 1,0 

2019 0,45 0,45 1,21 3,22 2,33 1,14 1,1 0,14 0,1 

 

ʇʦʩʣʝ ʟʠʤʳ ʢ ʥʘʯʘʣʫ ʥʦʚʦʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʩʝʟʦʥʘ ʙʦʣʴʰʠʥʩʪʚʦ ʵʪʠʭ 

ʨʘʩʪʝʥʠʡ ʧʦʛʠʙʣʠ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʨʝʟʢʦʝ ʩʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʠ 

ʨʘʩʩʝʣʝʥʠʷ ʬʫʢʫʩʘ ʚ ʘʧʨʝʣʝ 2017 ʛ. ʕʪʦ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 5.2. ɺ ʪʝʯʝʥʠʝ 

ʚʩʝʛʦ 2017 ʛ. ʬʫʢʫʩ ʜʦʩʪʘʪʦʯʥʦ ʧʦʩʪʝʧʝʥʥʦ ʨʘʩʰʠʨʷʣ ʛʨʘʥʠʮʳ ʩʚʦʝʛʦ 

ʧʨʦʠʟʨʘʩʪʘʥʠʷ. ʉʢʘʯʝʢ ʚ ʫʚʝʣʠʯʝʥʠʠ ʧʣʦʱʘʜʠ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʧʨʦʠʟʦʰʝʣ ʚ ʤʘʝ ʠ ʟʘʪʝʤ ʝʱʝ ʨʘʟ ʚ ʥʘʯʘʣʝ ʠʶʣʷ, ʢʦʛʜʘ ʦʥʘ ʫʚʝʣʠʯʠʣʘʩʴ 

ʩʥʘʯʘʣʘ ʥʘ 783 ʤ
2
, ʘ ʟʘʪʝʤ ʥʘ 201 ʤ

2
. ʕʪʦ, ʤʳ ʧʦʣʘʛʘʝʤ, ʩʚʷʟʘʥʦ ʩ ʫʩʧʝʭʦʤ 

ʤʘʩʩʦʚʦʛʦ ʚʝʩʝʥʥʝʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʬʫʢʫʩʘ ʠ ʨʘʩʪʷʥʫʪʳʤ ʚʧʣʦʪʴ ʜʦ ʥʘʯʘʣʘ 

ʠʶʣʷ ʧʦʷʚʣʝʥʠʝʤ ʩʝʛʦʣʝʪʥʠʭ ʨʘʩʪʝʥʠʡ.  

ʍʦʣʦʜʥʦʡ ʟʠʤʦʡ 2018 ʛ. ʣʝʜʦʚʳʡ ʧʨʠʧʘʡ ʩʢʦʚʘʣ ʚʩʝ ʚʦʩʪʦʯʥʦʝ 

ʧʦʙʝʨʝʞʴʝ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ. ɸʢʪʠʚʥʦʝ ʩʫʜʦʭʦʜʩʪʚʦ ʫ ʧʨʠʯʘʣʦʚ  

ʆɸʆ çʆʢʝʘʥʨʳʙʬʣʦʪè ʠ ʆʆʆ çɸʢʨʦʩè, ʘ ʪʘʢʞʝ ʰʪʦʨʤʦʚʳʝ ʚʟʣʦʤʳ ʧʨʠʧʘʷ 

ʧʨʠʚʝʣʠ ʢ ʫʤʝʥʴʰʝʥʠʶ ʧʣʦʱʘʜʠ ʜʥʘ, ʟʘʥʷʪʦʡ ʬʫʢʫʩʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ  

ʢ ʘʧʨʝʣʶ 2018 ʛ., ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʢʘʙʨʝʤ 2017 ʛ., ʦʥʘ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 

1026,67 ʤ
2
. ʏʘʩʪʳʝ ʟʠʤʥʠʝ ʰʪʦʨʤʘ 2019 ʛ. ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʝʱʝ ʙʦʣʴʰʝʤʫ 

ʩʥʠʞʝʥʠʶ ʧʣʦʱʘʜʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʬʫʢʫʩʘ, ʠ ʢ ʥʘʯʘʣʫ ʘʧʨʝʣʷ 2019 ʛ. ʦʥʘ 

ʩʦʩʪʘʚʠʣʘ 2235,64 ʤ
2
. 

ʈʘʡʦʥ ʇʝʪʨʦʧʘʚʣʦʚʩʢʦʛʦ ʂʦʚʰʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʟʘʛʨʷʟʥʝʥʥʳʭ 

ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ. ɿʜʝʩʴ ʧʦʩʪʦʷʥʥʦ ʧʣʘʚʘʶʪ ʥʝʬʪʷʥʳʝ ʧʣʝʥʢʠ  
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ʠ ʛʫʙʠʪʝʣʴʥʳʝ ʜʣʷ ʚʦʜʦʨʦʩʣʝʡ ʧʷʪʥʘ ʤʘʟʫʪʘ. ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʟʜʝʩʴ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʩʫʱʝʩʪʚʫʶʪ ʵʬʝʤʝʨʥʳʝ 

ʟʘʨʦʩʣʠ ʬʫʢʫʩʘ, ʧʦʩʢʦʣʴʢʫ ʩʶʜʘ ʜʦʩʪʘʪʦʯʥʦ ʨʝʛʫʣʷʨʥʦ ʟʘʥʦʩʷʪʩʷ ʝʛʦ ʟʠʛʦʪʳ 

ʠʣʠ ʦʪʦʨʚʘʥʥʳʝ ʨʘʩʪʝʥʠʷ. ʆʜʥʘʢʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʚ ʇʝʪʨʦʧʘʚʣʦʚʩʢʦʤ ʂʦʚʰʝ 

ʧʦʩʪʦʷʥʥʦʛʦ ʧʦʩʝʣʝʥʠʷ ʚʠʜʘ ʧʨʝʧʷʪʩʪʚʫʝʪ ʚʦʟʜʝʡʩʪʚʠʝ ʣʴʜʘ. ʕʪʦ ʚʠʜʥʦ ʧʦ 

ʪʦʤʫ, ʯʪʦ ʢ ʦʢʪʷʙʨʶ 2016 ʛ. ʟʘʨʦʩʣʠ ʬʫʢʫʩʘ ʟʜʝʩʴ ʨʝʟʢʦ ʩʦʢʨʘʪʠʣʠʩʴ,  

ʚ ʜʝʢʘʙʨʝ ʵʪʦ ʙʳʣʠ ʣʠʰʴ ʝʜʠʥʠʯʥʳʝ ʢʫʨʪʠʥʳ ʥʘ ʧʣʦʱʘʜʠ 0,5 ʤ
2
. ɺ ʪʝʯʝʥʠʝ 

ʟʠʤʳ ʦʥʠ ʧʦʛʠʙʣʠ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʘʥʦʩʘ ʩʶʜʘ ʥʦʚʳʭ ʨʘʩʪʝʥʠʡ ʢ ʥʘʯʘʣʫ ʜʝʢʘʙʨʷ 2017 ʛ. 

ʬʫʢʫʩ ʨʘʩʩʝʣʠʣʩʷ ʥʘ ʧʣʦʱʘʜʠ 2 ʤ
2
. ʂ ʘʧʨʝʣʶ 2018 ʛ. ʦʥ ʙʳʣ ʥʘʡʜʝʥ ʪʦʣʴʢʦ ʥʘ 

ʙʦʣʴʰʠʭ ʢʘʤʥʷʭ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʟʘʱʠʱʝʥʳ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʣʴʜʘ 

ʧʨʠʢʨʳʚʘʚʰʠʤʠ ʠʭ ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʧʣʠʪʘʤʠ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ, ʟʘʥʷʪʘʷ 

ʬʫʢʫʩʦʤ, ʫʤʝʥʴʰʠʣʘʩʴ ʟʜʝʩʴ ʥʘ 1,68 ʤ
2
. ɺ 2019 ʛ. ʥʘʠʙʦʣʴʰʝʡ ʧʣʦʱʘʜʴ ʝʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʳʣʘ ʚ ʠʶʣʝ. ʆʥʘ ʩʦʩʪʘʚʠʣʘ 3,22 ʤ
2
. ɺ ʜʝʢʘʙʨʝ 2019 ʛ. 

ʧʣʦʱʘʜʴ ʧʦʢʨʳʪʠʷ ʬʫʢʫʩʦʤ ʚʥʦʚʴ ʫʤʝʥʴʰʠʣʘʩʴ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʣʦʚʠʷ, ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʨʘʟʨʫʰʝʥʠʷ ʧʨʠʧʘʡʥʦʛʦ 

ʣʴʜʘ (ʘʢʪʠʚʥʦʝ ʩʫʜʦʭʦʜʩʪʚʦ, ʧʨʠʣʠʚ, ʦʪʞʠʤʥʦʡ ʚʝʪʝʨ), ʘ ʪʘʢʞʝ ʩʠʣʴʥʦʝ 

ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʚʳʟʳʚʘʝʪ ʧʦʯʪʠ ʧʦʣʥʦʝ ʫʥʠʯʪʦʞʝʥʠʝ 

ʦʙʩʫʞʜʘʝʤʦʛʦ ʚʠʜʘ. ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʬʫʢʫʩʦʚʳʡ 

ʤʘʪʝʨʠʘʣ ʧʦʩʪʫʧʘʝʪ ʚ ʇʝʪʨʦʧʘʚʣʦʚʩʢʠʡ ʂʦʚʰ ʜʦʩʪʘʪʦʯʥʦ ʨʝʛʫʣʷʨʥʦ, ʥʦ 

ʫʩʣʦʚʠʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʚʥʦʚʴ ʦʩʝʚʰʠʭ ʟʠʛʦʪ ʬʫʢʫʩʘ ʥʝ ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʜʝʩʴ ʫʩʪʦʡʯʠʚʦʛʦ ʧʦʩʝʣʝʥʠʷ.  

ɺ ʙʫʭ. ɿʘʚʦʡʢʦ ʠ ʫ ʤʳʩʘ ʉʘʥʥʠʢʦʚʘ ʬʫʢʫʩ ʨʘʟʚʠʚʘʣʩʷ ʠʥʘʯʝ  

ʠ ʬʣʫʢʪʫʘʮʠʷ ʧʣʦʱʘʜʝʡ ʜʥʘ ʚ ʣʠʪʦʨʘʣʴʥʦʡ ʟʦʥʝ ʰʝʣʴʬʘ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʡ 

ʚʩʪʨʝʯʘʣʠʩʴ ʝʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠ, ʙʳʣʘ ʠʥʦʡ (ʪʘʙʣ. 5.3). 

ɺ 2016 ʛ. ʩ ʘʧʨʝʣʷ ʧʦ ʘʚʛʫʩʪ ʚ ʙʫʭ. ɿʘʚʦʡʢʦ, ʧʣʦʱʘʜʴ ʥʘ ʢʦʪʦʨʦʡ 

ʚʩʪʨʝʯʘʣʠʩʴ ʭʦʪʷ ʙʳ ʝʜʠʥʠʯʥʳʝ ʨʘʩʪʝʥʠʷ F. distichus ʟʘ ʩʯʝʪ ʧʦʷʚʣʝʥʠʷ 

ʤʦʣʦʜʳʭ ʧʨʦʨʦʩʪʢʦʚ ʫʚʝʣʠʯʠʣʘʩʴ ʩ 53,14 ʜʦ 194,78 ʤ
2
,
 
ʘ ʫ ʤʳʩʘ ʉʘʥʥʠʢʦʚʘ ï 

ʩ 309,3 ʜʦ 456 ʤ
2
. ɿʘʪʝʤ ʟʘ ʩʯʝʪ ʛʠʙʝʣʠ ʤʦʣʦʜʳʭ ʧʨʦʨʦʩʪʢʦʚ ʠ ʨʘʩʪʝʥʠʡ, 

ʟʘʚʝʨʰʠʚʰʠʭ ʩʚʦʝ ʨʘʟʚʠʪʠʝ, ʦʥʘ ʩʪʘʣʘ ʩʦʢʨʘʱʘʪʴʩʷ. ɺ 2017 ʛ. ʚ ʦʙʦʠʭ 
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ʨʘʡʦʥʘʭ, ʧʣʦʱʘʜʴ, ʥʘ ʢʦʪʦʨʦʡ ʚʩʪʨʝʯʘʣʠʩʴ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʬʫʢʫʩʘ, ʙʳʣʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʩʪʦʷʥʥʦʡ.  

ʆʪʤʝʪʠʤ, ʯʪʦ ʫ ʤʳʩʘ ʉʘʥʥʠʢʦʚʘ ʧʦʟʜʥʝʡ ʦʩʝʥʴʶ ʠʤʝʣʘ ʤʝʩʪʦ ʤʘʩʩʦʚʘʷ 

ʛʠʙʝʣʴ ʨʘʩʪʝʥʠʡ, ʠ ʟʠʤʫ ʥʠ ʦʜʥʦ ʠʟ ʥʠʭ ʥʝ ʧʝʨʝʞʠʣʦ. ɺ ʥʘʯʘʣʝ ʤʘʷ ʟʜʝʩʴ 

ʧʦʷʚʠʣʠʩʴ ʩʝʛʦʣʝʪʥʠʝ ʧʨʦʨʦʩʪʢʠ ʬʫʢʫʩʘ, ʘ ʢ ʥʘʯʘʣʫ ʜʝʢʘʙʨʷ ʦʥʠ 

ʨʘʩʧʨʦʩʪʨʘʥʠʣʠʩʴ ʫʞʝ ʥʘ ʧʣʦʱʘʜʠ 3,35 ʤ
2
. ʂ ʘʧʨʝʣʶ 2018 ʛ. ʚ ʙʫʭ. ɿʘʚʦʡʢʦ  

F. distichus ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟ. ʆʥ ʙʳʣ ʠʩʪʝʨʪ ʣʴʜʘʤʠ ʠ ʟʘʤʳʪ ʧʝʩʢʦʤ.  

ʆʩʦʙʝʥʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʤʳʩʘ ʉʘʥʥʠʢʦʚʘ, ʦʪʩʫʪʩʪʚʠʝ ʟʜʝʩʴ 

ʩʫʜʦʭʦʜʩʪʚʘ ʠ ʩʠʣʴʥʳʭ ʪʝʯʝʥʠʡ, ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʢʪʠʚʥʦʤʫ ʧʝʨʝʥʦʩʫ 

ʧʣʘʚʫʯʝʛʦ ʣʴʜʘ ʠ ʚʳʜʘʚʣʠʚʘʥʠʶ ʝʛʦ ʥʘ ʧʨʠʧʘʡʥʳʡ ʣʝʜ. ɺ ʵʪʦʤ ʨʘʡʦʥʝ ʦʥ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʶ ʟʠʤʫ ʦʩʪʘʝʪʩʷ ʥʝʧʦʜʚʠʞʥʳʤ, ʧʦʵʪʦʤʫ ʫ ʤʳʩʘ ʉʘʥʥʠʢʦʚʘ  

ʢ ʘʧʨʝʣʶ 2018 ʛ. ʫʤʝʥʴʰʝʥʠʷ ʧʣʦʱʘʜʠ ʜʥʘ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʡ  

ʚ ʣʠʪʦʨʘʣʴʥʦʡ ʟʦʥʝ ʚʩʪʨʝʯʘʣʩʷ ʬʫʢʫʩ, ʥʝ ʧʨʦʠʟʦʰʣʦ. ɺ 2019 ʛ. ʦʥʘ 

ʩʦʢʨʘʪʠʣʘʩʴ. 

ʊʘʙʣʠʮʘ 5.3 

ʇʦʤʝʩʷʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʣʦʱʘʜʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ Fucus distichus ʚ ʙʫʭ. ɿʘʚʦʡʢʦ ʠ ʫ ʤʳʩʘ 

ʉʘʥʥʠʢʦʚʘ ʚ 2016-2019 ʛʛ. 

 

ɻʦʜ ʄʝʩʷʮ 

IV V VI  VII  VIII  IX X XI  XII  

ɹʫʭ.ɿʘʚʦʡʢʦ 

2016 53,14 53,14 157,34 176,9  194,78  194,78  125,12 103,1 68,82 

2017 52,08  54,37  54,37  53,5 54,18 55,11  55,11  43,38  34,17 

2018 0,0 0,0 0,02 1,12 2,07 2,07 3,05 2,05 0,04 

2019 3,12 4,0 4,15 4,89 5,02 5,02 4,23 2,01 1,15 

ʄʳʩ ʉʘʥʥʠʢʦʚʘ 

2016 309,3 309,3 316,0 456,0 465,0  465,0  459,0  459,0 67,0 

2017 0,0  0,6  0,6  2,75 2,75 2,75 3,35 3,35 3,35 

2018 1,21 1,21 3,97 5,64 5,64 6,12 6,12 3,87 3,0, 

2019 0,75 0,75 1,95 2,56 3,78 3,82 3,1 3,0 2,89 

 

 

ʄʳʩʳ ɺʦʩʪʦʯʥʳʡ ʠ ʄʘʷʯʥʳʡ ʜʦʩʪʘʪʦʯʥʦ ʫʜʘʣʝʥʳ ʦʪ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ 

ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʠ ʟʘʨʦʩʣʠ ʬʫʢʫʩʘ ʫ ʚʦʩʪʦʯʥʦʛʦ ʙʝʨʝʛʘ ʛʦʨʣʘ, ʨʘʟʜʝʣʷʶʱʝʛʦ 

ʚʭʦʜʥʦʡ ʤʳʩ ʦʪ ʰʠʨʦʢʦʡ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ʛʫʙʳ ʧʦʚʩʝʤʝʩʪʥʦ ʦʪʩʫʪʩʪʚʫʶʪ. 

ʅʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʩʪʘʙʠʣʴʥʳʝ ʧʦʩʝʣʝʥʠʷ ʬʫʢʫʩʘ ʟʜʝʩʴ, ʢʘʢ ʵʪʦ ʤʦʞʥʦ 

ʚʠʜʝʪʴ ʠʟ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 5.4, ʦʪʩʫʪʩʪʚʫʶʪ.  
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ʊʘʙʣʠʮʘ 5.4 

ʇʦʤʝʩʷʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʣʦʱʘʜʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ Fucus distichus ʫ ʤʳʩʦʚ ɺʦʩʪʦʯʥʳʡ ʠ 

ʄʘʷʯʥʳʡ ʚ 2016ï2018 ʛʛ. 

 

ɻʦʜ ʄʝʩʷʮ 

IV V VI  VII  VIII  IX X XI  XII  

ʄʳʩ ɺʦʩʪʦʯʥʳʡ 

2016 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 

2017 0,0 0,4 0,4 1,58 1,58 2,01 2,01 1,12 0,87 

2018 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 

2019 0,0 0,0 0,1 0,1 0,19 0.19 0.0 0,0 0,0 

ʄʳʩ ʄʘʷʯʥʳʡ 

2016 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 

2017 0,0 1,2 1,2 5,72 5,81 5,81 5,81 5,81 4,71 

2018 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 

2019 0,0 0,0 0,05 0,08 0,07 0,07 0,02 0.0 0,0 

ɺ ʪʝʯʝʥʠʝ 2016 ʛ. ʠʭ ʥʝ ʙʳʣʦ ʥʠ ʫ ʦʜʥʦʛʦ ʠʟ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʤʳʩʦʚ. 

ʇʝʨʚʳʝ ʧʨʦʨʦʩʪʢʠ ʬʫʢʫʩʘ ʧʦʷʚʠʣʠʩʴ ʟʜʝʩʴ ʚ ʤʘʝ 2017 ʛ. ʄʦʞʥʦ 

ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʟʠʛʦʪʳ, ʠʟ ʢʦʪʦʨʳʭ ʦʥʠ ʚʳʨʦʩʣʠ ʜʦ ʚʠʜʠʤʳʭ ʨʘʟʤʝʨʦʚ, 

ʧʦʷʚʠʣʠʩʴ ʟʜʝʩʴ ʨʘʥʴʰʝ, ʚ ʤʘʨʪʝ ʠʣʠ ʘʧʨʝʣʝ, ʢʦʛʜʘ ʯʝʨʝʟ ʛʦʨʣʦ ʛʫʙʳ 

ʚʳʥʦʩʠʣʩʷ ʜʨʝʡʬʫʶʱʠʡ ʣʝʜ.  

ɺ ʘʧʨʝʣʝ 2018 ʛ. ʬʫʢʫʩ ʥʘ ʤʳʩʘʭ ɺʦʩʪʦʯʥʳʡ ʠ ʄʘʷʯʥʳʡ ʦʪʩʫʪʩʪʚʦʚʘʣ, 

ʙʫʜʫʯʠ ʠʩʪʝʨʪ ʣʴʜʦʤ. ʇʝʨʚʳʝ ʧʨʦʨʦʩʪʢʠ ʬʫʢʫʩʘ ʚ 2019 ʛ. ʥʘ ʦʙʦʠʭ ʤʳʩʘʭ 

ʧʦʷʚʠʣʠʩʴ ʚ ʠʶʥʝ ʠ ʫʞʝ ʚ ʥʦʷʙʨʝ ʤʦʣʦʜʳʝ ʢʫʩʪʠʢʠ ʬʫʢʫʩʘ, ʠʤʝʶʱʠʝ 

ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʫʶ ʧʦʜʦʰʚʫ, ʙʳʣʠ ʟʘʤʳʪʳ ʧʝʩʢʦʤ ʠ ʩʦʨʚʘʥʳ ʰʪʦʨʤʘʤʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʶʪ ʛʦʚʦʨʠʪʴ, ʯʪʦ 

ʧʣʦʱʘʜʴ ʧʦʩʝʣʝʥʠʷ ʬʫʢʫʩʘ ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ ʧʦʜʚʝʨʛʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʠʟʤʝʥʝʥʠʷʤ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʧʨʠʧʘʡʥʦʛʦ ʠ ʧʣʘʚʫʯʝʛʦ ʣʴʜʘ. ɽʛʦ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʦʩʝʣʝʥʠʷ  

F. distichus ʚʳʨʘʞʘʝʪʩʷ ʚ ʠʩʪʠʨʘʶʱʝʤ ʚʦʟʜʝʡʩʪʚʠʠ, ʘ ʚ ʩʣʫʯʘʝ 

ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʧʦʜʦʰʚʳ ʧʨʠʧʘʡʥʦʛʦ ʣʴʜʘ ʩ ʛʨʫʥʪʦʤ ʙʣʦʢʠʨʦʚʘʥʠʠ ʜʦʩʪʫʧʘ 

ʢ ʨʘʩʪʝʥʠʷʤ, ʦʩʦʙʝʥʥʦ ʧʨʦʠʟʨʘʩʪʘʶʱʠʤ ʚ ʚʝʨʭʥʝʤ ʛʦʨʠʟʦʥʪʝ ʣʠʪʦʨʘʣʠ, 

ʢʠʩʣʦʨʦʜʘ, ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʤʦʨʩʢʦʡ ʚʦʜ.r ʇʦʜʦ ʣʴʜʦʤ ʦʥʠ 

ʠʩʧʳʪʳʚʘʶʪ ʜʝʬʠʮʠʪ ʩʚʝʪʘ, ʚʦʟʜʝʡʩʪʚʠʝ ʚʳʩʦʢʦʡ ʩʦʣʝʥʦʩʪʠ ʚʦʜʳ, ʥʠʟʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ. ʅʦ ʠ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ F. distichus ʩʦʭʨʘʥʷʝʪ ʩʚʦʶ 
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ʘ 

ʙ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ. ʅʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʝ ʷʚʣʷʶʪʩʷ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʨʦʩʪʘ 

ʠ ʨʘʟʚʠʪʠʷ ʫ ʥʝʛʦ ʦʨʛʘʥʦʚ ʨʘʟʤʥʦʞʝʥʠʷ, ʭʦʪʷ ʩʢʦʨʦʩʪʴ ʟʠʤʥʝʛʦ ʨʘʟʚʠʪʠʷ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʪʘʢʦʚʦʡ ʚ ʪʝʧʣʳʡ ʧʝʨʠʦʜ ʛʦʜʘ ʟʘʤʝʪʥʦ ʟʘʤʝʜʣʷʝʪʩʷ. 

 

ʈʠʩ. 5.6. ʀʟʤʝʥʝʥʠʷ ʧʣʦʱʘʜʝʡ ʜʥʘ (ʤ
2
), ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʳʭ ʚ ʨʘʟʥʳʝ ʛʦʜʳ 20016-2017 (ʘ)  

ʠ 2018-2019 (ʙ) Fucus distichus ʚʩʪʨʝʯʘʣʩʷ ʚ ʣʠʪʦʨʘʣʴʥʦʡ ʟʦʥʝ ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ 

ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ. ɼʣʷ ʢʘʞʜʦʛʦ ʛʦʜʘ ʦʪʤʝʯʝʥʳ ʤʠʥʠʤʘʣʴʥʦʝ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʷ 

ʧʣʦʱʘʜʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʠʜʘ 

 

ʈʘʩʩʝʣʝʥʠʝ ʬʫʢʫʩʘ ʚʜʦʣʴ ʧʦʙʝʨʝʞʴʷ ʚ ʭʦʣʦʜʥʦʝ ʚʨʝʤʷ ʛʦʜʘ  

ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʧʝʨʝʥʦʩʘ ʩʦʨʚʘʥʥʳʭ 

ʨʘʩʪʝʥʠʡ, ʠʭ ʯʘʩʪʝʡ, ʧʨʠʢʨʝʧʣʝʥʥʳʭ ʢ ʜʨʝʡʬʫʶʱʝʤʫ ʛʨʫʥʪʫ ʶʚʝʥʠʣʴʥʳʭ 

ʧʨʦʨʦʩʪʢʦʚ ʠ ʦʩʝʚʰʠʭ ʥʘ ʥʝʛʦ ʟʠʛʦʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʝʜ ʦʢʘʟʳʚʘʝʪ ʥʝ ʪʦʣʴʢʦ 

ʘ 

ʙ 
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ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʣʠʪʦʨʘʣʴʥʳʭ ʟʘʨʦʩʣʝʡ F. distichus, 

ʥʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʩʚʦʝʥʠʶ ʠʤ ʥʦʚʳʭ ʫʯʘʩʪʢʦʚ ʜʥʘ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, 

ʚʦʟʦʙʥʦʚʣʝʥʠʶ ʠ ʩʦʭʨʘʥʝʥʠʶ ʵʪʦʛʦ ʚʠʜʘ ʚ ʘʣʴʛʦʬʣʦʨʝ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ. 

ʆʪʤʝʪʠʤ ʝʱʝ ʦʜʥʫ ʜʝʪʘʣʴ. ʅʘ ʨʠʩʫʥʢʝ 5.6 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʦ 

ʬʣʫʢʪʫʘʮʠʠ ʧʣʦʱʘʜʝʡ ʜʥʘ, ʟʘʥʷʪʳʭ ʬʫʢʫʩʦʤ ʚ ʧʝʨʠʦʜ 2016-2019 ʛʛ.  

ʀʭ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʚʩʝʤʝʩʪʥʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ 

ʩʦʢʨʘʱʝʥʠʠ ʧʣʦʱʘʜʝʡ ʜʥʘ, ʟʘʥʷʪʳʭ ʬʫʢʫʩʦʤ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʛʦʚʦʨʠʪ  

ʦ ʧʨʦʜʦʣʞʘʶʱʝʡʩʷ ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ ʜʝʩʪʨʫʢʮʠʠ ʤʘʢʨʦʬʠʪʦʙʝʥʪʦʩʘ. 

 

 

5.2. ʉʦʣʝʥʦʩʪʴ ʢʘʢ ʬʘʢʪʦʨ ʨʘʟʚʠʪʠʷ ʬʫʢʫʩʘ  

5.2.1 ʈʘʟʚʠʪʠʝ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʡ ʬʫʢʫʩʘ ʚ ʫʩʣʦʚʠʷʭ 

ʠʟʤʝʥʷʶʱʝʡʩʷ ʩʦʣʝʥʦʩʪʠ 

ʉʦʣʝʥʦʩʪʴ ʚʦʜʳ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʨʦʩʪ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʦʨʩʢʠʭ ʚʦʜʦʨʦʩʣʝʡ. ɺʠʜʳ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʥʘ 

ʣʠʪʦʨʘʣʠ, ʙʦʣʝʝ ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ ʝʝ ʠʟʤʝʥʝʥʠʶ, ʯʝʤ ʪʝ, ʢʦʪʦʨʳʝ ʧʨʠʫʨʦʯʝʥʳ  

ʢ ʩʫʙʣʠʪʦʨʘʣʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʠʩʧʳʪʳʚʘʶʪ ʧʦʩʪʦʷʥʥʦʝ ʦʧʨʝʩʥʷʶʱʝʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. ʆʙʱʝʡ ʪʝʥʜʝʥʮʠʝʡ ʨʘʟʚʠʪʠʷ ʜʣʷ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Fucus, ʥʘʩʝʣʷʶʱʠʭ ʚʦʜʦʝʤʳ ʩ ʧʨʦʛʨʝʩʩʠʚʥʦ 

ʫʙʳʚʘʶʱʝʡ ʩʦʣʝʥʦʩʪʴʶ, ʷʚʣʷʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʦʚ ʠʭ ʩʣʦʝʚʠʱ 

(ʂʘʤʥʝʚ, 1989). ɼʣʷ ʙʘʨʝʥʮʝʚʦʤʦʨʩʢʦʡ ʧʦʧʫʣʷʮʠʠ F. distichus ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʚ ʩʪʝʥʦʛʘʣʠʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʥ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʪʦʣʴʢʦ ʦʛʨʘʥʠʯʝʥʥʦʝ 

ʚʨʝʤʷ, ʥʝ ʙʦʣʝʝ ʪʨʝʭ ʥʝʜʝʣʴ (ʄʘʣʘʚʝʥʜʘ, 2007), ʪʦʛʜʘ ʢʘʢ F. vesiculosus 

ʩʧʦʩʦʙʝʥ ʚʳʜʝʨʞʠʚʘʪʴ ʦʧʨʝʩʥʝʥʠʝ ʜʦ 2,5 ă (ɺʦʩʢʦʙʦʡʥʠʢʦʚ ʠ ʜʨ., 2015). 

ʆʜʥʘʢʦ ʩʦʣʝʥʦʩʪʴ ʥʠʞʝ ʢʨʠʪʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ, 0,1-10 ă, ʫʤʝʥʴʰʘʝʪ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʭ ʞʠʟʥʠ (ʄʘʣʘʚʝʥʜʘ, 2007).  

ʉʧʦʩʦʙʥʦʩʪʴ ʬʫʢʫʩʘ ʨʘʟʚʠʚʘʪʴʩʷ ʚ ʫʩʣʦʚʠʷʭ ʨʘʟʥʦʡ ʩʦʣʝʥʦʩʪʠ ʘʚʪʦʨ 

ʠʟʫʯʘʣ ʚ ʭʦʜʝ ʥʘʙʣʶʜʝʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ,  

ʠ ʚ ʫʩʣʦʚʠʷʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ 

ʬʫʢʫʩ ʠʟʤʝʥʷʶʱʝʡʩʷ ʩʦʣʝʥʦʩʪʠ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʙʝʨʝʛʦʚ 
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ʂʘʤʯʘʪʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ, ʦʥ ʥʝʨʝʜʢʦ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʦʧʨʝʩʥʝʥʠʷ. ɺ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʩʶʜʘ ʚʦ ʚʨʝʤʷ ʧʨʠʣʠʚʘ 

ʧʦʩʪʫʧʘʶʪ ʚʦʜʳ ɸʚʘʯʠʥʩʢʦʛʦ ʟʘʣʠʚʘ, ʰʠʨʦʢʦ ʦʪʢʨʳʪʦʛʦ ʚʣʠʷʥʠʶ 

ʪʠʭʦʦʢʝʘʥʩʢʦʡ ʚʦʜʥʦʡ ʤʘʩʩʳ. ʆʥʠ ʠʤʝʶʪ ʩʦʣʝʥʦʩʪʴ 31-32 ă  

ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʚʜʦʣʴ ʚʩʝʛʦ ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʚʜʦʣʴ 

ʟʘʧʘʜʥʦʛʦ ʙʝʨʝʛʘ ʛʫʙʳ ʚʦ ʚʨʝʤʷ ʦʪʣʠʚʘ ʧʨʦʪʝʢʘʶʪ ʧʨʝʩʥʳʝ ʚʦʜʳ ʨʝʢ ɸʚʘʯʘ  

ʠ ʇʘʨʘʪʫʥʢʘ. ʏʘʩʪʠʯʥʦ, ʚʦ ʚʨʝʤʷ ʦʪʣʠʚʘ ʦʥʠ ʧʨʦʥʠʢʘʶʪ ʠ ʚ ʙʫʭʪʳ ʄʦʭʦʚʘʷ  

ʠ ʉʝʨʦʛʣʘʟʢʘ (ʃʝʧʩʢʘʷ ʠ ʜʨ., 2014). ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʩʦʣʝʥʦʩʪʴ  

ʚ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜʘʭ ʵʪʠʭ ʙʫʭʪ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʥʦ ʤʦʞʝʪ ʩʥʠʞʘʪʴʩʷ 

ʜʦ 4,9 ă (ʂʘʰʫʪʠʥ, ʂʣʠʤʦʚʘ, 2018). ɸʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ, ʥʝʨʝʜʢʦ 

ʧʨʠʭʦʜʷʱʠʝʩʷ ʥʘ ʚʨʝʤʷ ʦʪʣʠʚʘ, ʝʱʝ ʙʦʣʝʝ ʦʧʨʝʩʥʷʶʪ ʤʝʩʪʘ ʧʨʦʠʟʨʘʩʪʘʥʠʷ 

ʬʫʢʫʩʘ.  

ʈʝʟʫʣʴʪʘʪʦʤ ʢʦʣʝʙʘʥʠʷ ʩʦʣʝʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʨʘʞʝʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʧʣʦʪʥʦʩʪʠ ʝʛʦ ʧʦʩʝʣʝʥʠʡ ʚ ʤʝʩʪʘʭ 

ʧʦʩʪʦʷʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʝʩʥʳʭ ʚʦʜ. ʆʥʠ ʚʳʨʘʞʘʶʪʩʷ ʚ ʫʤʝʥʴʰʝʥʠʠ 

ʨʘʟʤʝʨʦʚ ʨʘʩʪʝʥʠʡ ʠ ʧʣʦʪʥʦʩʪʠ ʠʭ ʧʦʩʝʣʝʥʠʡ. ɺ ʤʝʩʪʘʭ ʧʦʩʪʦʷʥʥʦʛʦ 

ʩʠʣʴʥʦʛʦ ʦʧʨʝʩʥʝʥʠʷ ʨʘʩʪʝʥʠʷ ʪʦʥʢʠʝ, ʠʤʝʶʪ ʥʝ ʙʦʣʝʝ 4-ʭ ʜʠʭʦʪʦʤʠʡ. 

ɼʦʤʠʥʠʨʫʶʪ ʚ ʪʘʢʠʭ ʧʦʩʝʣʝʥʠʷʭ ʶʚʝʥʠʣʴʥʳʝ ʨʘʩʪʝʥʠʷ. 

 

5.2.2. ɺʣʠʷʥʠʝ ʩʦʣʝʥʦʩʪʠ ʥʘ ʨʘʟʚʠʪʠʝ ʧʨʦʨʦʩʪʢʦʚ 

ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʦʙʲʝʢʪʦʤ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʩʦʣʝʥʦʩʪʠ ʥʘ 

ʨʘʟʚʠʪʠʝ F. distichus ʙʳʣʠ ʝʛʦ ʧʨʦʨʦʩʪʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʧʦʩʣʝ ʚʳʩʝʚʘ ʟʠʛʦʪ  

ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʤʙʨʠʦʥʦʚ. ʄʘʪʝʨʠʥʩʢʠʝ ʨʘʩʪʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʚʰʠʝʩʷ ʜʣʷ 

ʠʭ ʧʦʣʫʯʝʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʙʳʣʠ ʩʦʙʨʘʥʳ ʥʘ ʣʠʪʦʨʘʣʴʥʦʡ 

ʟʦʥʝ ʙʫʭ. ʉʝʨʦʛʣʘʟʢʘ, ʫ ʧʦʜʥʦʞʠʷ ʩʦʧʢʠ ʄʠʰʝʥʥʘʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʩʦʣʝʥʦʩʪʠ ʥʘ ʨʘʟʚʠʪʠʝ ʧʨʦʨʦʩʪʢʦʚ  

F. distichus ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʥʝʜʝʣʴ ʧʨʠ ʧʦʩʪʦʷʥʥʳʭ ʟʥʘʯʝʥʠʷʭ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʬʦʪʦʧʝʨʠʦʜʘ. ɼʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʫʣʴʪʫʨʘʣʴʥʳʝ 

ʩʨʝʜʳ ʩ ʩʦʣʝʥʦʩʪʴʶ 0 ă (ʩʝʨʠʷ ˉ 1); 10 ă (ʩʝʨʠʷ ˉ 2); 20 ă (ʩʝʨʠʷ ˉ 3)  

ʠ 32 ă (ʩʝʨʠʷ ˉ 4) (ʩʤ. ɻʣʘʚʘ 3). ʇʨʦʨʦʩʪʢʠ, ʨʘʟʚʠʚʘʚʰʠʝʩʷ ʚ ʩʨʝʜʝ  

ʩ ʩʦʣʝʥʦʩʪʴʶ 32 ă, ʷʚʣʷʣʠʩʴ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. ʋʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 5.5.  



128 

 

ʊʘʙʣʠʮʘ 5.5 

ʋʩʣʦʚʠʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʧʨʦʨʦʩʪʢʦʚ Fucus distichus 

 

ʉʝʨʠʷ ˉ ʉʦʣʝʥʦʩʪʴ, ă ʊʝʤʧʝʨʘʪʫʨʘ, Üʉ ʌʦʪʦʧʝʨʠʦʜ, ʯ 
ɼʣʠʪʝʣʴʥʦʩʪʴ 

ʵʢʩʧʝʨʠʤʝʥʪʘ, ʩʫʪ 

1 0 

10 12:12 21 
2 10 

3 20 

4 32 

 

ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʜʚʫʭ 

ʩʫʪʦʢ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʨʘʟʚʠʪʠʠ ʧʨʦʨʦʩʪʢʦʚ, ʩʦʜʝʨʞʘʚʰʠʭʩʷ  

ʚ ʩʨʝʜʝ ʩ ʩʦʣʝʥʦʩʪʴʶ 10 ă ʠ ʚʳʰʝ, ʦʪʩʫʪʩʪʚʦʚʘʣʠ. ʕʪʦ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 5.7. 

ʆʥʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʧʦʩʣʝ ʜʚʫʭʩʫʪʦʯʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʧʨʦʨʦʩʪʢʦʚ ʚ ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʩʨʝʜʘʭ ʦʥʠ ʜʦʩʪʠʛʣʠ ʚ ʩʨʝʜʥʝʤ 169,6 ʤʢʤ 

ʜʣʠʥʳ, ʠ ʚʩʝ ʧʦʷʚʠʚʰʠʝʩʷ ʚ ʭʦʜʝ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ 

ʵʤʙʨʠʦʥʳ ʙʳʣʠ ʧʨʠʢʨʝʧʣʝʥʳ ʢʦ ʜʥʫ ʯʘʰʝʢ ʇʝʪʨʠ. ʇʨʠ ʵʪʦʤ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʜʣʠʥʘ ʧʨʦʨʦʩʪʢʦʚ, 187,3 ʤʢʤ, ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʚ ʩʨʝʜʝ ʩ ʩʦʣʝʥʦʩʪʴʶ 32 ă  

(ʩʝʨʠʷ ˉ 4) (ʨʠʩ. 5.7, 1). ʀʭ AGR ʩʦʩʪʘʚʠʣʘ 54,9 ʤʢʤ/ʩʫʪ.  

 
 

ʈʠʩ. 5.7. ʈʘʟʚʠʪʠʝ ʧʨʦʨʦʩʪʢʦʚ Fucus distichus ʚ ʫʩʣʦʚʠʷʭ ʨʘʟʥʦʡ ʩʦʣʝʥʦʩʪʠ ʩʨʝʜʳ: 

ʠʟʤʝʥʝʥʠʝ ʜʣʠʥʳ ʧʨʦʨʦʩʪʢʦʚ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʨʦʩʪʘ, ʧʫʥʢʪʠʨʥʦʡ ʣʠʥʠʝʡ ʚʳʜʝʣʝʥ ʧʝʨʠʦʜ 

ʵʣʠʤʠʥʘʮʠʠ (1); ʘʙʩʦʣʶʪʥʘʷ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ (AGR (2). ʋʩʣʦʚʠʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ  

ʠ ˉ ʩʝʨʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʘʢʦʚʳʤ ʚ ʪʘʙʣʠʮʝ 5.5. ʉʪʘʜʠʠ ʤʦʨʬʦʛʝʥʝʟʘ 0ïIII  ʦʧʠʩʘʥʳ  

ʚ ʨʘʟʜʝʣʝ çʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳè 

 

1 2 


