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ɺɺɽɼɽʅʀɽ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʩʪʝʧʥʳʭ ʨʘʡʦʥʘʭ ʖʛʦ-ɿʘʧʘʜʥʦʡ 

ʉʠʙʠʨʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʝʱʝ ʩʦʭʨʘʥʠʣʠʩʴ ʦʪʜʝʣʴʥʳʝ ʦʩʪʨʦʚʢʠ (ʨʝʬʫʛʠʫʤʳ) 

ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ (Pinus sylvestris L.), ʥʝʢʦʛʜʘ ʟʘʥʠʤʘʚʰʠʝ ʦʙʰʠʨʥʳʝ 

ʪʝʨʨʠʪʦʨʠʠ (ʄʝʩʦʝʜ, 1934; ɻʨʠʙʘʥʦʚ, 1954, 1960), ʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʫʥʠʢʘʣʴʥʳʝ ʧʨʠʨʦʜʥʳʝ ʦʙʲʝʪʳ (ʄʠʣʶʪʠʥ, ʅʦʚʠʢʦʚʘ ʠ ʜʨ., 

2013). ɺ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʪʘʢʠʤ ʦʙʲʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʏʫʧʠʥʩʢʠʡ ʙʦʨ, ʧʣʦʱʘʜʴ 

ʢʦʪʦʨʦʛʦ ʝʱʝ ʚ ʥʘʯʘʣʝ XVIII  ʚʝʢʘ ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 10 ʪʳʩ. ʛʘ. ʉʦʢʨʘʱʝʥʠʶ ʝʛʦ 

ʧʣʦʱʘʜʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʤʘʩʩʦʚʘʷ ʙʝʩʩʠʩʪʝʤʥʘʷ ʚʳʨʫʙʢʘ ʣʝʩʘ, ʩʪʝʧʥʳʝ ʧʦʞʘʨʳ, 

ʥʝʨʝʛʫʣʠʨʫʝʤʳʡ ʚʳʧʘʩ ʩʢʦʪʘ, ʟʘʩʫʭʠ ʠ ʩʫʭʦʚʝʠ, ʧʨʠʚʝʜʰʠʝ ʢ ʧʝʨʝʤʝʱʝʥʠ ʁ

ʧʦʯʚʳ, ʦʙʨʘʟʦʚʘʥʠ ʁ ʢʦʪʣʦʚʠʥ ʚʳʜʫʚʘʥʠʷ ʠ ʧʝʩʯʘʥʳʭ ʥʘʥʦʩʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʙʝʩʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʣʦʱʘʜʴ ʙʦʨʘ ʩʦʢʨʘʪʠʣʘʩʴ ʚ ʜʝʩʷʪʢʠ ʨʘʟ ʠ 

ʚʥʘʯʘʣʝ 1950-ʭ ʛʛ. ʫʞʝ ʩʦʩʪʘʚʠʣʘ 326 ʛʘ, ʚ ʪ.ʯ. ʩʦʩʥʳ - 253 ʛʘ. ɺʦ ʠʟʙʝʞʘʥʠʝ 

ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ, ʥʘ ʤʝʩʪʝ ʫʪʨʘʯʝʥʥʳʭ ʣʝʩʦʚ ʠ 

ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʙʦʨʘʤ ʟʝʤʣʷʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩʪʘʣʠ 

ʩʦʟʜʘʚʘʪʴʩʷ ʟʘʱʠʪʥʳʝ ʣʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʦʩʥʳ. ɿʘ ʧʦʩʣʝʜʥʠʝ 

40 ʣʝʪ ʟʜʝʩʴ ʙʳʣʦ ʩʦʟʜʘʥʦ ʦʢʦʣʦ 4 ʪʳʩ. ʛʘ ʥʦʚrʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʦʩʥʦʚʳʭ 

ʥʘʩʘʞʜʝʥʠʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʫʶ ʟʥʘʯʠʤʦʩʪʴ ʏʫʧʠʥʩʢʦʛʦ ʙʦʨʘ, ʦʥ ʜʦʣʛʠʝ ʛʦʜʳ 

ʦʩʪʘʚʘʣʩʷ ʥʝʠʟʫʯʝʥʳʤ.  

ɺ ʵʪʦʡ ʩʚʷʟʠ, ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʘʛʨʦʪʝʭʥʠʢʠ ʩʦʟʜʘʥʠʷ ʠ ʚʳʨʘʱʠʚʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʥʘ ʦʩʥʦʚʝ 

ʠʟʫʯʝʥʠʷ ʧʨʠʞʠʚʘʝʤʦʩʪʠ, ʨʦʩʪʘ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʜʨʝʚʦʩʪʦʝʚ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʚ 

ʩʪʝʧʠ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ.  

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ. ʇʨʦʙʣʝʤʦʡ ʨʦʩʪʘ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʚ ʩʪʝʧʠ, ʟʘʥʠʤʘʣʠʩʴ 

ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ (ɼʣʘʪʦʚʩʢʠʡ, 1843; ʄʦʨʦʟʦʚ, 1926; ʂʫʟʥʝʮʦʚ, 1928; 

ɻʦʣʫʙʠʥʩʢʠʡ, 1934; ʉʫʢʘʯʝʚ, 1938; ɸʭʨʦʤʝʡʢʦ, 1950; ʄʦʣʯʘʥʦʚ, 1952; ɹʘʣʴʯʫʛʦʚ, 

1953; ʀʚʘʥʴʢʦʚ, 1958; ʏʝʪʠʥ, 1958, 1961; ʂʨʳʣʦʚ, 1961;  ʍʘʨʠʪʦʥʦʚʠʯ, 1961; 
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ɹʨʳʩʦʚʘ, 1962; ʄʦʨʦʟʦʚ, 1962; ʇʘʚʣʦʚʘ, 1963; ʂʨʳʣʦʚ, ɻʘʙʝʝʚ, 1965; ɸʭʤʝʨʦʚ, 

1967; ɺʦʨʦʥʢʦʚ, 1967; ɻʘʙʝʝʚ, 1968; ɻʘʝʣʴ, 1971; ʊʘʨʘʥ, 1973; ʂʫʟʥʝʮʦʚ ʠ ʜʨ., 

1976; ɹʝʨʥʠʢʦʚ, ɿʘʡʢʦʚ, 1977; ɹʘʙʝʥʢʦ, ʂʦʨʦʙʦʚ, 1978;  ɹʠʨʶʢʦʚ ʠ ʜʨ., 1979; 

ɸʪʨʦʭʠʥ, 1980; ɽʨʫʩʘʣʠʤʩʢʠʡ, 2005; ʏʝʬʨʘʥʦʚʘ, 2015; ʆʩʠʧʝʥʢʦ, 2016; ʆʩʠʧʝʥʢʦ, 

ɿʘʣʝʩʦʚ, 2017;  ɻʦʬ, ɾʠʛʫʣʠʥ, ɿʘʣʝʩʦʚ, ʆʧʣʝʪʘʝʚ, 2019; ʀʦʟʫʩ, ɿʘʚʴʷʣʦʚ, ɹʦʡʢʦ, 

2019;  ɹʫʨʜʫʯʢʠʥʘ, 2020; ʂʦʧʳʪʢʦʚ, ɹʦʨʦʚʢʦʚ, ʊʘʠʨʙʝʨʛʝʥʦʚ, 2021; ʊʫʨʯʠʥʘ, 2022; 

ʀʟʤʘʡʣʦʚʘ, 2023; ʂʘʟʘʢʦʚ, ʇʨʦʢʘʟʠʥ, ʄʘʨʪʳʥʶʢ, 2023) ʠ ʜʨ. ɸʚʪʦʨʦʤ 

ʧʨʦʜʦʣʞʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʳʝ ʥʘ ʠʟʫʯʝʥʠʝ ʧʨʠʞʠʚʘʝʤʦʩʪʠ, ʨʦʩʪʘ, 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʥʘ 

ʧʦʯʚʘʭ ʨʘʟʣʠʯʥʦʡ ʣʝʩʦʧʨʠʛʦʜʥʦʩʪʠ ʚ ʩʪʝʧʠ ʖʛʦ-ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ.  

ɼʠʩʩʝʨʪʘʮʠʷ ʷʚʣʷʝʪʩʷ ʟʘʢʦʥʯʝʥʥʳʤ ʥʘʫʯʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ.  

ʎʝʣʠ ʠ ʟʘʜʘʯʠ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʦʩʪʘ, 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʚ 

ʩʪʝʧʠ ʖʛʦ-ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʠ ʨʘʟʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʩʦʟʜʘʥʠʶ ʠ 

ʚʳʨʘʱʠʚʘʥʠʶ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʜʨʝʚʦʩʪʦʝʚ ʥʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ 

ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ:  

ï ʦʙʦʙʱʠʪʴ ʦʧʳʪ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʣʝʩʦʚʳʨʘʱʠʚʘʥʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʣʝʩʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ ʚ ʩʪʝʧʠ; 

ï ʠʟʫʯʠʪʴ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚ ʠ ʠʭ ʧʨʠʛʦʜʥʦʩʪʴ ʜʣʷ 

ʚʳʨʘʱʠʚʘʥʠʷ ʥʘʩʘʞʜʝʥʠʡ ʭʚʦʡʥʳʭ ʧʦʨʦʜ; 

ï ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ ʞʠʚʦʛʦ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʝʛʦ ʚʣʠʷʥʠʝ ʥʘ 

ʚʳʩʘʞʝʥʥʳʝ ʩʝʷʥʮʳ ʩʦʩʥʳ; 

ï ʠʟʫʯʠʪʴ ʨʦʩʪ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʩ ʟʘʢʨʳʪʦʡ ʠ ʦʪʢʨʳʪʦʡ 

ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ (ʜʘʣʝʝ ï ɿʂʉ ʠ ʆʂʉ) ʚ ʩʪʘʜʠʠ ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʦʩʪʘ; 

ï ʠʟʫʯʠʪʴ ʨʦʩʪ, ʬʦʨʤʠʨʦʚʘʥʠʝ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʜʨʝʚʦʩʪʦʝʚ, ʥʘ ʧʦʯʚʘʭ ʨʘʟʣʠʯʥʦʡ 

ʣʝʩʦʧʨʠʛʦʜʥʦʩʪʠ; 
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ï ʦʮʝʥʠʪʴ ʩʪʨʫʢʪʫʨʫ ʠ ʤʘʩʩʫ ʥʘʟʝʤʥʳʭ ʣʝʩʥʳʭ ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ (ʜʘʣʝʝ ï

ʅʃɻʄ) 

ï ʨʘʟʨʘʙʦʪʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʚʳʰʝʥʠʶ ʣʝʩʦʢʫʣʴʪʫʨʥʦʡ ʠ ʣʝʩʦʚʦʜʩʪʚʝ-

ʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʠ ʚʳʨʘʱʠʚʘʥʠʷ ʧʦʞʘʨʦʫʩʪʦʡʯʠʚʳʭ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ.  

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ. ɺʧʝʨʚʳʝ ʜʣʷ ʣʝʩʦʚ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʦʙʦʙʱʝʥʘ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʟʘ ʧʦʩʣʝʜʥʠʝ 70 ʣʝʪ; ʜʘʥʘ ʦʮʝʥʢʘ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʧʦʯʚ ʥʘ ʠʭ ʧʨʠʛʦʜʥʦʩʪʴ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʥʘʩʘʞʜʝʥʠʡ 

ʭʚʦʡʥʳʭ ʧʦʨʦʜ; ʦʧʨʝʜʝʣʝʥʘ ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ ʞʠʚʦʛʦ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʝʛʦ 

ʚʣʠʷʥʠʝ ʥʘ ʚʳʩʘʞʝʥʥʳʝ ʩʝʷʥʮʳ ʩʦʩʥʳ; ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦ ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʠ 

ʨʦʩʪʝ ʩʝʷʥʮʝʚ ʩʦʩʥʳ ʩ ɿʂʉ ʠ ʆʂʉ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʨʝʚʝʩʥʦʛʦ ʧʦʣʦʛʘ ʠ 

ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʚ ʧʝʨʚʳʝ ʛʦʜ r ʨʦʩʪʘ ʢʫʣʴʪʫʨ; ʠʟʫʯʝʥʳ ʨʦʩʪ ʧʦ ʦʩʥʦʚʥʳʤ 

ʪʘʢʩʘʮʠʦʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʨʝʚʝʩʥʦʛʦ ʧʦʣʦʛʘ, ʠʟʤʝʥʝʥʠʝ 

ʪʘʢʩʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʢʫʣʴʪʫʨʘʭ ʩʦʩʥʳ ʨʘʟʥʳʭ ʩʭʝʤ ʠ ʛʫʩʪʦʪʳ ʧʦʩʘʜʢʠ; 

ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʠ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʜʨʝʚʦʩʪʦʝʚ, ʥʘ ʧʦʯʚʘʭ ʨʘʟʣʠʯʥʦʡ ʣʝʩʦʧʨʠʛʦʜʥʦʩʪʠ; ʜʘʥʘ 

ʢʦʣʠʯʝʩʪʚʝʥʥʘ ̫ʠ ʢʘʯʝʩʪʚʝʥʥʘ ̫ʦʮʝʥʢʘ ʥʘʟʝʤʥʳʤ ʣʝʩʥʳʤ ʛʦʨʶʯʠʤ ʤʘʪʝʨʠʘʣʘʤ ʥʘ 

ʧʦʢʨʳʪʳʭ ʠ ʥʝʧʦʢʨʳʪʳʭ ʣʝʩʦʤ ʟʝʤʣʷʭ, ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ ʛʦʨʠʤʦʩʪ ɹ

ʣʝʩʦʚ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʩʦʩʪʦʠʪ ʚ ʧʦʣʫʯʝʥʠʠ ʥʦʚʳʭ 

ʜʘʥʥʳʭ, ʨʘʩʰʠʨʷʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʨʘʱʠʚʘʥʠʷ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʧʦʩʘʜʦʯʥʳʤ 

ʤʘʪʝʨʠʘʣʦʤ ʩ ɿʂʉ ʠ ʆʂʉ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ; ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʨʝʚʝʩʥʦʛʦ ʧʦʣʦʛʘ, ʨʦʩʪʘ ʜʨʝʚʦʩʪʦʝʚ ʧʦ 

ʦʩʥʦʚʥʳʤ ʪʘʢʩʘʮʠʦʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ; ʚʳʷʚʣʝʥʳ ʧʝʨʩʧʝʢʪʠʚʳ ʚʳʨʘʱʠʚʘʥʠʷ 

ʫʩʪʦʡʯʠʚʳʭ ʠ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʥʘ ʧʦʯʚʘʭ 

ʨʘʟʣʠʯʥʦʡ ʣʝʩʦʧʨʠʛʦʜʥʦʩʪʠ; ʫʩʪʘʥʦʚʣʝʥʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʥʘʟʝʤʥʳʭ ʣʝʩʥʳʭ ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʛʦʨʠʤʦʩʪʴ 

ʣʝʩʦʚ. 
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ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦʩʣʫʞʘʪ 

ʦʩʥʦʚʦʡ ʧʨʦʝʢʪʦʚ ʩʦʟʜʘʥʠʷ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʥʘ ʧʦʯʚʘʭ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ 

ʣʝʩʦʧʨʠʛʦʜʥʦʩʪʠ ʩ ʦʙʦʩʥʦʚʘʥʠʝʤ ʰʠʨʠʥʳ ʤʝʞʜʫʨʷʜʠʡ ʠ ʛʫʩʪʦʪʳ ʧʦʩʘʜʦʢ. 

ɺʳʷʚʣʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʦʩʪʘ ʜʨʝʚʦʩʪʦʝʚ ʙʫʜʫʪ ʫʯʪʝʥʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʪʝʭʥʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʡ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʨʫʙʦʢ ʫʭʦʜʘ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ 

ʩʦʩʥʳ. ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʟʝʤʥʳʭ ʣʝʩʥʳʭ 

ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ ʣʷʛʫʪ ʚ ʦʩʥʦʚʫ ʧʨʦʝʢʪʘ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʦʙʫʩʪʨʦʡʩʪʚʘ 

ʣʝʩʦʚ ʏʫʧʠʥʩʢʦʛʦ ʙʦʨʘ. ʇʨʘʢʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʣʝʩʘʭ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ʩ ʙʣʠʟʢʠʤʠ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʘʧʨʦʙʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʠʢʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʣʝʩʦʢʫʣʴʪʫʨʥʦʤ ʜʝʣʝ (ʆʛʠʝʚʩʢʠʡ, 

ʍʠʨʦʚ, 1964; ʆʛʠʝʚʩʢʠʡ, 1966), ʤʝʪʦʜ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ (ʇʇ) (ɸʥʫʯʠʥ, 1982; 

ʆʉʊ 56-69-83) ʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʜʦʨʘʙʦʪʦʢ (ɹʫʥʴʢʦʚʘ ʠ ʜʨ., 2011; ɼʘʥʯʝʚʘ, ɿʘʣʝʩʦʚ, 

ʇʦʧʦʚ, 2023).  

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴ  ʁ ʧʨʦʛʨʘʤʤ 

Statistica 12.0 ʠ Microsoft ɽʭʩʝ1 2013. ʇʨʠ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʦʧʳʪʥʳʭ ʜʘʥʥʳʭ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʢʨʠʚʳʭ ʭʦʜʘ ʨʦʩʪʘ ʜʨʝʚʦʩʪʦʝʚ ʧʨʠʤʝʥʷʣʠʩʴ ʫʨʘʚʥʝʥʠʷ ʊʝʨʘʟʘʢʠ 

(ʂʫʟʴʤʠʯʸʚ, 1977).  

ʈʘʙʦʪʘ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ ʚ ʨʘʤʢʘʭ 

ʥʘʫʯʥʦʛʦ ʧʨʦʝʢʪʘ ˉ 20-34-90038/20 ʦʪ 18.06.2020ʛ. 

ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ: 

1. ɺʣʠʷʥʠʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ ʥʘ ʧʨʠʞʠʚʘʝʤʦʩʪʴ, ʨʦʩʪ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʚ ʚʦʟʨʘʩʪʝ ʧʨʠʞʠʚʘʥʠʷ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʦʩʪʘ; 

2. ɺʣʠʷʥʠʝ ʞʠʚʦʛʦ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʠ ʨʦʩʪ ʢʫʣʴʪʫʨ; 

3. ɺʣʠʷʥʠʝ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ ʥʘ ʪʘʢʩʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʨʦʩʪ 

ʩʦʩʥʳ ʧʦ ʜʠʘʤʝʪʨʫ, ʚʳʩʦʪʝ ʠ ʦʙʲʝʤʫ;  

4. ɺʣʠʷʥʠʝ ʛʣʫʙʠʥʳ ʟʘʣʝʛʘʥʠʷ ʢʘʨʙʦʥʘʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʥʘ ʩʦʩʪʦʷʥʠʝ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʜʨʝʚʦʩʪʦʝʚ ʩʦʩʥʳ; 
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5. ɺʣʠʷʥʠʝ ʤʘʩʩʳ ʥʘʧʦʯʚʝʥʥʳʭ ʣʝʩʥʳʭ ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʩʪʝʧʝʥʴ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ. 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʘʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʩʦʙʨʘʥʥʦʛʦ ʟʘ ʧʝʨʠʦʜ ʩ 2014 ʛ. ʧʦ 2023 ʛ., ʧʦʣʫʯʝʥʥʦʛʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʦʙʱʝʧʨʠʥʷʪʳʭ ʤʝʪʦʜʠʢ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʧʦʯʚʝʜʝʥʠʠ, ʙʦʪʘʥʠʢʝ, ʣʝʩʦʚʦʜʩʪʚʝʥʥʦʡ 

ʥʘʫʢʝ, ʧʨʠʤʝʥʝʥʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʤʝʪʦʜʦʚ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʜʦʣʦʞʝʥʳ ʥʘ XV-XVIII ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɸʛʨʘʨʥʘʷ ʥʘʫʢʘ ï ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫè (ʛ. 

ɹʘʨʥʘʫʣ, 2020-2023 ʛʛ.), III ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

(ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ) çʆʪ ʙʠʦʧʨʦʜʫʢʪʦʚ ʢ ʙʠʦʵʢʦʥʦʤʠʢʝè (ʛ. ɹʘʨʥʘʫʣ, 

2019 ʛ.), XXI ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʤʦʣʦʜʳʭ ʫʯʸʥʳʭ çʃʝʩʘ ɽʚʨʘʟʠʠ ï 

ɹʦʣʴʰʦʡ ʂʘʚʢʘʟè (ʛ. ʄʘʭʘʯʢʘʣʘ, 2022 ʛ.); XX ʚʩʝʨʦʩʩʠʡʩʢʦʡ (ʥʘʮʠʦʥʘʣʴʥʦʡ) 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʅʘʫʯʥʦʝ ʪʚʦʨʯʝʩʪʚʦ ʤʦʣʦʜʝʞʠ ï ʣʝʩʥʦʤʫ 

ʢʦʤʧʣʝʢʩʫ ʈʦʩʩʠʠè (ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ, 2024 ʛ.); XXI  ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʄʦʣʦʜʳʝ ʫʯʸʥʳʝ ʈʦʩʩʠʠè (ʛ. ʇʝʥʟʘ, 2024 ʛ.); 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɺʢʣʘʜ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʚ 

ʘʛʨʘʨʥʫʶ ʥʘʫʢʫè (ʛ. ʉʘʤʘʨʘ, 2024 ʛ.). 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʨʘʙʦʪʳ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ 11 ʩʪʘʪʴʷʭ, 3 ʠʟ ʢʦʪʦʨʳʭ 

ʨʘʟʤʝʱʝʥʳ ʞʫʨʥʘʣʘʭ, ʚʭʦʜʷʱʠʭ ʚ ʧʝʨʝʯʝʥʴ ʚʝʜʫʱʠʭ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ 

ʞʫʨʥʘʣʦʚ ɺɸʂ ʈʌ ʠ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʧʦ ʥʘʫʯʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 4.1.6., 1 ʩʪʘʪʴʷ 

ï ʚ ʠʟʜʘʥʠʷʭ, ʠʥʜʝʢʩʠʨʫʝʤʳʭ ʚ ɹɼ Scopus. 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ. ɸʚʪʦʨ ʧʨʠʥʠʤʘʣ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʫʯʘʩʪʠʝ ʥʘ ʚʩʝʭ 

ʵʪʘʧʘʭ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪʳ: ʧʦʩʪʘʥʦʚʢʝ ʮʝʣʝʡ ʠ ʟʘʜʘʯ, ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʳ  

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʟʫʯʝʥʠʠ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʘʨʭʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʦʚʝʜʝʥʠʠ 

ʧʦʣʝʚʳʭ ʠʟʳʩʢʘʥʠʡ, ʦʙʨʘʙʦʪʢʝ ʧʦʣʝʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦʜʛʦʪʦʚʢʝ ʚʳʚʦʜʦʚ ʠ 

ʧʨʝʜʣʦʞʝʥʠʡ ʧʨʦʠʟʚʦʜʩʪʚʫ, ʧʦʜʛʦʪʦʚʢʝ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ, ʥʘʧʠʩʘʥʠʠ 

ʜʠʩʩʝʨʪʘʮʠʠ ʠ ʘʚʪʦʨʝʬʝʨʘʪʘ. 
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ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʜʠʩʩʝʨʪʘʮʠʠ. ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, 6 ʛʣʘʚ, 

ʟʘʢʣʶʯʝʥʠʷ, ʧʨʝʜʣʦʞʝʥʠʡ ʧʨʦʠʟʚʦʜʩʪʚʫ, ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʧʠʩʢʘ ʠ 

ʧʨʠʣʦʞʝʥʠʡ. ʈʘʙʦʪʘ ʠʟʣʦʞʝʥʘ ʥʘ 202 ʩʪʨʘʥʠʮʘʭ ʧʝʯʘʪʥʦʛʦ ʪʝʢʩʪʘ, ʚʢʣʶʯʘʝʪ 39 

ʪʘʙʣʠʮ,r 35 ʨʠʩʫʥʢʦʚ, 5 ʧʨʠʣʦʞʝʥʠʡ. ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ ʚʢʣʶʯʘʝʪ 210 

ʥʘʠʤʝʥʦʚʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 17 ʠʩʪʦʯʥʠʢʦʚ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ. ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʠʩʢʨʝʥʥʶʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʩʚʦʝʤʫ 

ʥʘʫʯʥʦʤʫ ʨʫʢʦʚʦʜʠʪʝʣʶ, ʜ-ʨʫ ʩ.-ʭ. ʥʘʫʢ, ʜʦʮʝʥʪʫ, ʟʘʚʝʜʫʶʱʝʤʫ ʢʘʬʝʜʨʦʡ ʣʝʩʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ɸ.ɸ. ʄʘʣʝʥʢʦ, ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪʫ ʢʘʬʝʜʨʳ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ɸ.ɸ. ʄʘʣʠʥʦʚʩʢʠʭ, ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʜʦʮʝʥʪʫ ʢʘʬʝʜʨʳ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʘʛʨʦʭʠʤʠʠ 

ʉ.ʀ. ɿʘʚʘʣʠʰʠʥʫ (ʚʩʝ ʩʦʪʨʫʜʥʠʢʠ ɸʣʪʘʡʩʢʦʛʦ ɻɸʋ) ʟʘ ʧʦʤʦʱʴ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ 

ʚʳʧʦʣʥʝʥʠʷ ʜʠʩʩʝʨʪʘʮʠʠ; ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʜʦʮʝʥʪʫ ʊʦʤʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʩʪ. ʥʘʫʯ. ʩʦʪʨ. ʀʥʩʪʠʪʫʪʘ ʦʧʪʠʢʠ ʘʪʤʦʩʬʝʨʳ ʉʆ 

ʈɸʅ ɼ.ʇ. ʂʘʩʳʤʦʚʫ ʟʘ ʮʝʥʥʫʶ ʢʦʥʩʫʣʴʪʘʪʠʚʥʫʶ ʧʦʤʦʱʴ ʧʦ ʚʦʧʨʦʩʘʤ ʬʠʟʠʢʠ 

ʛʦʨʝʥʠʷ, ʘ ʪʘʢʞʝ, ʥʘʯʘʣʴʥʠʢʫ ʦʪʜʝʣʘ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʣʥʦʤʦʯʠʡ ʚ ʦʙʣʘʩʪʠ ʣʝʩʥʳʭ 

ʦʪʥʦʰʝʥʠʡ ʧʦ ʐʠʧʫʥʦʚʩʢʦʤʫ ʣʝʩʥʠʯʝʩʪʚʫ ɼ.ɺ. ɻʦʨʰʥʷʢʦʚʫ ʠ ʢʦʣʣʝʢʪʠʚʫ 

ɹʝʣʦʛʣʘʟʦʚʩʢʦʛʦ ʫʯʘʩʪʢʦʚʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ʟʘ ʧʦʤʦʱʴ ʚ ʧʨʦʚʝʜʝʥʠʠ ʧʦʣʝʚʳʭ 

ʨʘʙʦʪ.  
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ɻʃɸɺɸ I. ʇʈʀʈʆɼʅʓɽ ʋʉʃʆɺʀʗ ʏʋʇʀʅʉʂʆɻʆ ɹʆʈɸ 

 

1.1. ʄʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ 

ʏʫʧʠʥʩʢʠʡ ʙʦʨ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʶʛʦ-ʟʘʧʘʜʥʦʡ 

ʯʘʩʪʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʦʛʣʘʟʦʚʩʢʦʛʦ ʫʯʘʩʪʢʦʚʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ 

ʐʠʧʫʥʦʚʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ (ʃʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʨʝʛʣʘʤʝʥʪ é, 2023). ʇʦ 

ʩʦʩʪʦʷʥʠʶ ʥʘ 01.01.2014 ʧʣʦʱʘʜʴ ʙʦʨʘ ʩʦʩʪʘʚʣʷʝʪ 1902,6 ʛʘ (ʨʠʩʫʥʦʢ 1.1).  

 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

   - ʥʘʠʤʝʥʦʚʘʥʠʝ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ;            - ʛʨʘʥʠʮʳ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ 

     - ʛʨʘʥʠʮʳ ʐʠʧʫʥʦʚʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ;          - ʥʘʧʨʘʚʣʝʥʠʝ ʪʝʯʝʥʠʷ ʨʝʢ 

ʈʠʩʫʥʦʢ 1.1 ï ʄʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ  

 

1.2. ʃʝʩʦʨʘʩʪʠʪʝʣʴʥʘʷ ʟʦʥʘ. ʂʣʠʤʘʪ 

ʉʦʛʣʘʩʥʦ ʩʭʝʤʝ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʩʪʝʧʥʦʡ ʠ ʣʝʩʦʩʪʝʧʥʦʡ 

ʟʦʥ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ (ʂʫʤʠʥʦʚʘ, ɺʘʛʠʥʘ, ʃʘʧʰʠʥʘ, 1963) ʨʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʦʪʥʦʩʠʪʩʷ ʢ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʨʦʚʠʥʮʠʠ, ʧʦʜʧʨʦʚʠʥʮʠʠ ʣʝʚʦʙʝʨʝʞʥʦʡ 

˾͔͙ͫͨͯ͋͊͟͡ 
˴͊͊͘ͻͫͭ͊ͤ 

ˢ͚͙͚ͭ͊ͫ͟͡ ͚ͪ͊͟ 

͎Φ ˣ͊ͪͤ͊ͯ͡ 

͎Φ ˽͍͊ͦ͒͊ͪ͡ 
ͫΦ ͙͍̊ͨͯͤͦͦ 

͎Φ ˢ͔͚ͫ͟͡ 

ͪΦˮͪͭ·΄ 

ͪΦ̉͊ͪ·΄ 

ͪΦ ˻͋Έ 

͎Φ ˾ͯ͋ͼ͍ͦͫ͟ 

͙͙͚̉ͯͨͤͫ͟ ͋ͦͪ 
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ʇʨʠʦʙʩʢʦʡ ʣʝʩʦʩʪʝʧʠ, ʅʠʞʥʝ-ɸʣʝʡʩʢʦʤʫ ʣʝʩʦʩʪʝʧʥʦʤʫ ʦʢʨʫʛʫ. ʇʦ 

ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ (ɸʣʝʢʩʘʥʜʨʦʚʘ, 1958) 

ʪʝʨʨʠʪʦʨʠʷ ʙʦʨʘ ʦʪʥʝʩʝʥʘ ʢ ʧʦʜʟʦʥʝ ʙʦʛʘʪʦʨʘʟʥʦʪʨʘʚʥʦ-ʪʠʧʯʘʢʦʚʦ-ʢʦʚʳʣʴʥʳʭ 

ʩʪʝʧʝʡ ʩʪʝʧʥʦʡ ʟʦʥʳ. 

ʉʦʛʣʘʩʥʦ ʧʨʠʢʘʟʫ ʄʠʥʧʨʠʨʦʜʳ ʈʦʩʩʠʠ ʦʪ 19.02.2019 ˉ 105 ʙʦʨ ʦʪʥʝʩʝʥ ʢ 

ɸʣʪʘʝ-ʅʦʚʦʩʠʙʠʨʩʢʦʤʫ ʨʘʡʦʥʫ ʣʝʩʦʩʪʝʧʝʡ ʠ ʣʝʥʪʦʯʥʳʭ ʙʦʨʦʚ. 

ʂʣʠʤʘʪ ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʞʘʨʢʠʤ ʣʝʪʦʤ ʩ ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ ʠ ʭʦʣʦʜʥʦʡ ʟʠʤʦʡ. ɼʠʘʧʘʟʦʥ 

ʢʦʣʝʙʘʥʠʡ ʤʘʢʩʠʤʘʣʴʥʳʭ ʠ ʤʠʥʠʤʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ 

ʜʦʩʪʠʛʘʝʪ 89,6
0
ʉ, ʧʨʠ ʘʙʩʦʣʶʪʥʦʤ ʤʠʥʠʤʫʤʝ ï49,3

0
ʉ ʠ ʤʘʢʩʠʤʫʤʝ +40,3

0
ʉ. 

ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʨʘʚʥʘ +3,1
0
ʉ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʮʠ- 

ʦʥʥʦʛʦ ʧʝʨʠʦʜʘ - 196 ʩʫʪʦʢ, ʙʝʟʤʦʨʦʟʥʦʛʦ ï 115-120 ʩʫʪʦʢ. ʂʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʟʘ 

ʛʦʜ ʩʦʩʪʘʚʣʷʝʪ 320 ʤʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ - 150-200 ʤʤ. ʉʫʤʤʘ 

ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʟʘ ʧʝʨʠʦʜ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʳʰʝ 10Á ʨʘʚʥʘ 2000-2200Á. 

ɻʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ (ɻʊʂ) ɻ.ʊ. ʉʝʣʷʥʠʥʦʚʘ ʩʦʩʪʘʚʣʷʝʪ 0,8-1,0. 

ʊʝʤʧʝʨʘʪʫʨʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 

+18,3
0
ʉ ʠ ʤʘʢʩʠʤʫʤ ʜʦ 64,0

0
ʉ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʠʣʴʥʦʤʫ ʝʝ ʠʩʩʫʰʝʥʠʶ. 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʣʝʪʦʤ ʩʥʠʞʘʝʪʩʷ ʜʦ 60%. ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ 

ʧʨʝʦʙʣʘʜʘʶʪ ʚʝʪʨʳ ʶʛʦ-ʟʘʧʘʜʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʩʦ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʴʶ ʦʪ 3,5 ʜʦ 

4,6 ʤ/ʩʝʢ. ʆʩʦʙʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʠʥʦʩʷʪ ʩʫʭʦʚʝʠ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʧʳʣʴʥʳʤ ʙʫʨʷʤ, ʠʭ 

ʢʦʣʠʯʝʩʪʚʦ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 3-9 ʜʥʝʡ ʚ ʛʦʜʫ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʩ 

ʫʩʪʦʡʯʠʚʳʤ ʩʥʝʞʥʳʤ ʧʦʢʨʦʚʦʤ ʩʦʩʪʘʚʣʷʝʪ 155-160 ʜʥʝʡ. ɻʣʫʙʠʥʘ ʧʨʦʤʝʨʟʘʥʠʷ 

ʧʦʯʚʳ ʚ ʣʝʩʫ ʜʦʩʪʠʛʘʝʪ 190 ʩʤ, ʥʘ ʦʪʢʨʳʪʳʭ ʤʝʩʪʘʭ ï 250 ʩʤ. 

ʇʦ ʧʦʢʘʟʘʪʝʣʶ ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʠ ʩʪʝʧʝʥʠ ʫʚʣʘʞʥʝʥʠʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʪʝʧʣʦʤʫ ʥʝʜʦʩʪʘʪʦʯʥʦ ʫʚʣʘʞʥʝʥʥʦʤʫ 

ʨʘʡʦʥʫ (IIIʜ) (ɸʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ.., 1971).  
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1.3. ʈʝʣʴʝʬ ʠ ʧʦʯʚʘ 

ʉʦʛʣʘʩʥʦ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ (ʈʦʟʘʥʦʚ, 

1958) ʪʝʨʨʠʪʦʨʠʷ ʏʫʧʠʥʩʢʦʛʦ ʙʦʨʘ ʥʘʭʦʜʠʪʩʷ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʇʨʠʦʙʩʢʦʛʦ 

ʧʣʘʪʦ, ʦʪʣʠʯʠʪʝʣʴʥʘʷ ʯʝʨʪʘ ʢʦʪʦʨʦʛʦ - ʩʣʘʙʦʚʦʣʥʠʩʪʘʷ ʨʘʚʥʠʥʘ, ʩ ʛʨʠʚʘʤʠ ʠ 

ʫʚʘʣʘʤʠ ʨʘʟʣʠʯʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʚʳʪʷʥʫʪʳʤʠ ʧʨʠ ʵʪʦʤ ʧʘʨʘʣʣʝʣʴʥʦ ʣʦʞʙʠʥʝ 

ʜʨʝʚʥʝʛʦ ʩʪʦʢʘ. ʍʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʤʥʦʞʝʩʪʚʘ ʟʘʧʘʜʠʥ ʠ 

ʚʳʪʷʥʫʪʳʭ ʢʦʪʣʦʚʠʥ ʥʝʙʦʣʴʰʦʡ ʛʣʫʙʠʥʳ. 

ʇʦ ʧʦʯʚʝʥʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ʪʝʨʨʠʪʦʨʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚ  

ʟʦʥʝ ʯʝʨʥʦʟʝʤʦʚ, ʧʦʜʟʦʥʝ ʦʙʳʢʥʦʚʝʥʥʳʭ ʯʝʨʥʦʟʝʤʦʚ ʫʤʝʨʝʥʥʦ-ʟʘʩʫʰʣʠʚʦʡ ʠ 

ʢʦʣʦʯʥʦʡ ʩʪʝʧʠ ʜʨʝʚʥʝʘʣʣʶʚʠʘʣʴʥʳʭ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ɸʣʪʘʡʩʢʠʭ ʨʘʚʥʠʥ ʠ 

ʦʭʚʘʪʳʚʘʝʪ ʧʨʠʘʣʝʡʩʢʫʶ ʯʘʩʪʴ ʇʨʠʦʙʩʢʦʛʦ ʧʣʘʪʦ (ʈʦʟʘʥʦʚ, 1958).  

ʅʘ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʨʘʟʣʠʯʘʶʪ ʜʚʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ ʧʦʯʚ: ʧʦʯʚʳ 

ʙʦʨʦʚʦʡ ʯʘʩʪʠ ʠ ʧʦʯʚʳ ʢʦʣʦʯʥʳʭ ʣʝʩʦʚ. ɹʦʨʦʚʳʝ ʧʦʯʚʳ ʦʙʨʘʟʦʚʘʣʠʩʴ ʥʘ ʧʝʩʢʘʭ ʠ 

ʩʫʧʝʩʷʭ, ʥʘ ʨʘʥʝʝ ʦʛʣʝʝʥʥʳʭ ʩʫʛʣʠʥʢʘʭ ʚ ʫʩʣʦʚʠʷʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ 

ʧʦʜʟʦʣʠʩʪʦʛʦ ʠ ʜʝʨʥʦʚʦʛʦ ʧʨʦʮʝʩʩʦʚ ʠ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʧʦʯʚʦʛʨʫʥʪʦʚ. ʆʥʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʫʭʦʩʪʴʶ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ ʠ ʥʝʛʣʫʙʦʢʠʭ ʟʘʣʝʛʘʥʠʡ ʛʨʫʥʪʦʚ 

ʚʦʜ. ʇʦʯʚʳ ʙʦʨʦʚʦʡ ʯʘʩʪʠ ʠʤʝʶʪ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʫʶ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʩʪʴ 

ʛʦʨʠʟʦʥʪʦʚ, ʦʧʦʜʟʦʣʝʥʳ. ʅʘ ʨʘʚʥʠʥʘʭ ʠ ʤʝʣʢʠʭ ʚʩʭʦʣʤʣʝʥʠʷʭ, ʛʜʝ ʛʨʫʥʪʦʚʳʝ 

ʚʦʜʳ ʟʘʣʝʛʘʶʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʛʣʫʙʦʢʦ, ʧʦʯʚʳ ʠʤʝʶʪ ʩʣʘʙʦ ʨʘʟʚʠʪʳʡ ʧʨʦʬʠʣʴ.  

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʧʦʯʚʘʤʠ ʷʚʣʷʶʪʩʷ ʧʦʯʚʳ ʯʝʨʥʦʟʝʤʥʦʛʦ ʪʠʧʘ. 

ʇʦʯʚʳ ʘʚʪʦʤʦʨʬʥʳʝ, ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʫʤʝʨʝʥʥʦ-ʟʘʩʫʰʣʠʚʦʡ ʩʪʝʧʠ ʧʦʜ 

ʟʣʘʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ʏʝʨʥʦʟʝʤʳ ʚʩʪʨʝʯʘʶʪʩʷ ʢʘʢ ʦʜʥʦʨʦʜʥʳʤʠ ʢʦʥʪʫʨʘʤʠ, 

ʪʘʢ ʠ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʜʨʫʛʠʤʠ ʧʦʯʚʘʤʠ. ʏʝʨʥʦʟʝʤʥʦ-ʣʫʛʦʚʳʝ ʧʦʯʚʳ 

ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʤʝʰʘʥʥʦʛʦ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʠ 

ʧʦʩʪʦʷʥʥʦʛʦ ʛʨʫʥʪʦʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʣʠʙʦ ʦʜʥʦʩʪʦʨʦʥʥʝʛʦ ʫʩʪʦʡʯʠʚʦʛʦ, 

ʛʨʫʥʪʦʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʧʨʠ ʛʣʫʙʠʥʝ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ 3-6 ʤ, ʧʦʯʚʝʥʥʳʡ 

ʧʨʦʬʠʣʴ ʥʘʭʦʜʠʪʩʷ ʚ ʟʦʥʝ ʧʣʝʥʦʯʥʦ-ʢʘʧʠʣʷʨʥʦʛʦ ʧʦʜʥʷʪʠʷ ʛʨʫʥʪʦʚʦʡ ʚʣʘʛʠ 

(ʃʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʨʝʛʣʘʤʝʥʪ.., 2023). 
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ʇʦ ʚʣʘʞʥʦʩʪʠ, 92% ʧʦʯʚ ʦʪʥʝʩʝʥʳ ʢ ʢʘʪʝʛʦʨʠʠ ʩʚʝʞʠʭ. ʅʘ ʜʦʣʶ ʧʦʯʚ 

ʠʟʙʳʪʦʯʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʧʨʠʭʦʜʠʪʩʷ 0,71% ʧʣʦʱʘʜʠ. ʇʨʦʮʝʩʩʳ ʟʘʙʦʣʘʯʠʚʘʥʠʷ 

ʠʤʝʶʪ ʤʝʩʪʦ ʥʘ ʧʣʦʱʘʜʠ 206 ʛʘ.  

ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʡ ʩʦʩʪʘʚ ʚʳʱʝʣʦʯʝʥʥʳʭ ʠ ʦʙʳʢʥʦʚʝʥʥʳʭ ʯʝʨʥʦʟʝʤʦʚ ʚ 

ʦʩʥʦʚʥʦʤ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ, ʨʝʞʝ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʡ, ʦʪʣʠʯʘʶʱʠʡʩʷ 

ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʨʫʧʥʦʧʳʣʝʚʦʡ ʠ ʠʣʦʚʘʪʦʡ ʬʨʘʢʮʠʝʡ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ 

ʜʣʷ ʧʦʯʚ, ʨʘʟʚʠʪʳʭ ʥʘ ʣʸʩʩʦʚʠʜʥʳʭ ʧʦʨʦʜʘʭ. ɺʳʱʝʣʦʯʝʥʥʳʝ ʯʝʨʥʦʟʝʤʳ ʵʪʦʡ 

ʧʦʜʟʦʥʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʚʦʙʦʜʥʳʤʠ ʦʪ ʢʘʨʙʦʥʘʪʦʚ ʛʫʤʫʩʦʚʳʤʠ ʛʦʨʠʟʦʥʪʘʤʠ. ɺ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʯʝʨʥʦʟʝʤʳ ʶʞʥʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʶʪ ʟʘʣʝʛʘʶʱʠʡ ʥʘ ʛʣʫʙʠʥʝ ʦʪ 40 

ʜʦ 90 ʩʤ ʢʘʨʙʦʥʘʪʥʳʡ ʛʦʨʠʟʦʥʪ. 

 

1.4. ɻʠʜʨʦʛʨʘʬʠʷ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

ʏʫʧʠʥʩʢʠʡ ʙʦʨ ʨʘʩʧʦʣʦʞʝʥ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʆʙʴ. ɻʠʜʨʦʛʨʘʬʠʷ ʵʪʦʛʦ ʨʘʡʦʥʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʝʢʦʡ ʏʘʨʳʰ ʩ ʧʨʘʚʳʤ ʧʨʠʪʦʢʦʤ ʇʦʨʦʟʠʭʘ ʠ ʨʝʯʢʘʤʠ ʇʣʦʪʘʚʢʘ ʠ 

ʊʘʣʠʥʘ, ʧʝʨʝʩʳʭʘʶʱʠʤʠ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ʀʟʨʝʟʘʥʥʦʩʪʴ ʨʘʡʦʥʘ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʙʦʨʘ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʴʶ ʩʣʘʙʘʷ.  

ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ ʚʦʜʳ (ʜʦ 70% ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ) ʨʘʩʭʦʜʫʝʪʩʷ ʚ ʧʝʨʠʦʜ 

ʚʝʩʝʥʥʝ-ʣʝʪʥʠʭ ʧʘʚʦʜʢʦʚ: ʧʝʨʚʦʛʦ ï ʚ ʢʦʥʮʝ ʘʧʨʝʣʷ, ʚ ʧʝʨʠʦʜ ʩʥʝʛʦʪʘʷʥʠʷ ʥʘ 

ʨʘʚʥʠʥʘʭ; ʚʪʦʨʦʛʦ ï ʚʦ ʚʨʝʤʷ ʫʩʠʣʝʥʥʦʛʦ ʪʘʷʥʠʷ ʩʥʝʛʦʚ ʚ ʛʦʨʘʭ ʣʝʪʦʤ. ɹʝʨʝʛʘ ʨʝʢ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʙʨʳʚʠʩʪʳʝ. ʈʝʢʠ ʥʝ ʩʫʜʦʭʦʜʥʳ. ɻʠʜʨʦʤʝʣʠʦʨʘʪʠʚʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʠ ʙʣʠʟʣʝʞʘʱʠʭ ʟʝʤʣʷʭ 

ʩʝʣʴʭʦʟʧʦʣʴʟʦʚʘʥʠʷ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ (ʃʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʨʝʛʣʘʤʝʥʪ.., 2023). 

ʋʛʣʳ ʥʘʢʣʦʥʘ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʧʨʝʚʳʰʘʶʪ 2 ʛʨʘʜʫʩʘ, 

ʦʧʘʩʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʚʦʜʥʦʡ ʵʨʦʟʠʠ ʥʝʪ. ʉʪʝʧʝʥʴ ʜʨʝʥʠʨʦʚʘʥʥʦʩʪʠ ʨʘʡʦʥʘ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʩʝʪʴʶ ʜʦʩʪʘʪʦʯʥʘʷ. ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ (ɻɺ) 

ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ ʠ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʳ. 

ʋʨʦʚʝʥʴ ʟʘʣʝʛʘʥʠʷ ɻɺ ʚ ʧʦʡʤʘʭ ʨʝʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʘʭ ʨʝʣʴʝʬʘ 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʛʣʫʙʠʥʝ 2-2,5 ʤ., ʥʘ ʚʦʜʦʨʘʟʜʝʣʘʭ 10-15 ʤ, ʚ ʧʦʥʠʞʝʥʠʷʭ 3-4 ʤ. 

ɹʦʣʝʝ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʟʘʣʝʛʘʥʠʷ ɻɺ (ʙʦʣʝʝ 10 ʤ), ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʚʝʨʰʠʥʘʭ 
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ʫʚʘʣʦʚ. ʗʚʣʝʥʠʷ ʚʝʨʭʦʚʦʜʢʠ ʥʝ ʦʪʤʝʯʘʝʪʩʷ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʝʢ, ʧʨʦʪʝʢʘʶʱʠʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʏʫʧʠʥʩʢʦʛʦ ʙʦʨʘ, ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 1.1. 

ʊʘʙʣʠʮʘ 1.1 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʝʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʏʫʧʠʥʩʢʦʛʦ ʙʦʨʘ  

ʅʘʠʤʝʥʦ-

ʚʘʥʠʝ ʨʝʢʠ 

ʂʫʜʘ 

ʚʧʘʜʘʝʪ 

ʇʨʦʪʷʞʝʥ-

ʥʦʩʪʴ, ʢʤ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʠʟʚʠʣʠʩʪʦʩʪʠ 

ʉʢʦʨʦʩʪʴ 

ʪʝʯʝʥʠʷ, 

 ʤ/ ʩʝʢ. 

ʐʠʨʠʥʘ, ʤ ɻʣʫʙʠʥʘ, ʤ 

ʏʘʨʳʰ ʆʙʴ 135 1,5 0,5-0,8 125-250 1,0 

ʇʦʨʦʟʠʭʘ ʏʘʨʳʰ 82 1,1 0,3-0,4 3-4 0,5 

 

ʈʝʢʘ ʏʘʨʳʰ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʥʘʙʞʝʥʠʷ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ 

ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ ʠ ʦʨʦʰʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʧʦʩʨʝʜʩʪʚʦʤ 

ʏʘʨʳʰʩʢʦʛʦ ʛʨʫʧʧʦʚʦʛʦ ʚʦʜʦʧʨʦʚʦʜʘ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʙʦʨʘ ʠʤʝʶʪʩʷ 

ʧʨʝʩʥʦʚʦʜʥʳʝ ʦʟʸʨʘ: ʂʨʠʚʦʝ, ʇʝʩʲʷʥʦʝ ʠ ʊʨʘʚʷʥʦʝ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ ʟʝʨʢʘʣʘ 3,29 

ʢʤ
2
, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʮʝʣʷʭ. 

 

1.5. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʝʩʥʦʛʦ ʬʦʥʜʘ  

ʉʦʛʣʘʩʥʦ ʘʨʭʠʚʥʳʤ ʜʘʥʥʳʤ ʠ ʤʘʪʝʨʠʘʣʘʤ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ, ʚ ʢʦʥʮʝ XVII  

ʚʝʢʘ ʩʪʝʧʥʳʝ ʩʦʩʥʷʢʠ ʧʨʦʩʪʠʨʘʣʠʩʴ ʚʜʦʣʴ ʨʫʩʣʘ ʨʝʢʠ ʇʦʨʦʟʠʭʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 30 

ʢʤ ʦʪ ʩ. ɹʝʣʦʛʣʘʟʦʚʦ ʠ ʉʘʤʩʦʥʦʚʦ ʜʦ ʩ. ʋʩʪʴ-ʇʦʨʦʟʠʭʘ ʠ ʂʦʩʦʙʦʢʦʚʦ, ʛʜʝ ʙʳʣʦ 

ʧʨʠʤʝʨʥʦ 10 ʪʳʩ. ʛʘ ʧʝʩʯʘʥʳʭ ʟʝʤʝʣʴ, ʟʘʥʷʪʳʭ ʣʝʩʦʤ. ʅʘ ʤʦʤʝʥʪ ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ 

1950 ʛʦʜʘ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʏʫʧʠʥʩʢʦʛʦ ʙʦʨʘ ʩʦʩʪʘʚʣʷʣʘ ï 735,4 ʛʘ, ʠʟ ʢʦʪʦʨʳʭ 

ʟʘʥʷʪʦ ʩʦʩʥʦʡ ï 253,83 ʛʘ (77,8%). ʅʘ ʨʠʩʫʥʢʝ 1.2. ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʨʪʘ-ʩʭʝʤʘ 

ʏʫʧʠʥʩʢʦʛʦ ʙʦʨʘ. 

ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʘʤʠ ʥʘ 

ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʣʝʩʦʫʩʪʨʦʡʩʪʚ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ 1950, 1972, 1983, 1995 ʠ 2014 ʛʛ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʨʦʯʠʱʝ çʏʫʧʠʥʩʢʠʡ ʙʦʨè ʚʳʜʝʣʷʣʦʩʴ ʢʘʢ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʦʙʲʝʢʪ ʪʦʣʴʢʦ ʧʨʠ ʣʝʩʦʫʩʪʨʦʡʩʪʚʝ 1950 ʛʦʜʘ. ɺʧʦʩʣʝʜʩʪʚʠʠ, 

ʚʚʠʜʫ ʤʥʦʛʦʢʨʘʪʥʳʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʛʨʘʥʠʮʳ ʠ 

ʧʣʦɦʘʜʴ ʙʦʨʘ, ʧʨʝʪʝʨʧʝʚʘʣʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ. 
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ʈʠʩʫʥʦʢ 1.2 ï ʂʘʨʪʘ-ʩʭʝʤʘ ʏʫʧʠʥʩʢʦʛʦ ʙʦʨʘ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.01.1950 ʛ. 

 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʙʦʨʘ ʟʘ ʧʝʨʠʦʜ ʩ 1950 ʧʦ 2014 ʛʛ. ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʣʘʩʴ, 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʟʘ ʩʯʝʪ ʚʢʣʶʯʝʥʠʷ ʚ ʥʝʛʦ ʧʦʡʤʝʥʥʳʭ ʠ ʢʦʣʦʯʥʳʭ ʣʝʩʦʚ. 

ʇʦʢʨʳʪʘʷ ʣʝʩʦʤ ʧʣʦʱʘʜʴ ʫʚʝʣʠʯʠʣʘʩʴ (ʦʪ ʦʙʱʝʡ) ʩ 44,4% ʚ 1950 ʛʦʜʫ ʜʦ 89,0% ʚ 

2014 ʛʦʜʫ, ʘ ʜʦʣʷ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ - ʩ 4,3 ʜʦ 21,3% (ʪʘʙʣ. 1.2). 

ʊʘʙʣʠʮʘ 1.2 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʢʨʳʪʦʡ ʣʝʩʦʤ ʟʝʤʝʣʴ ʏʫʧʠʥʩʢʦʛʦ ʙʦʨʘ ʧʦ 

ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʧʦʨʦʜʘʤ, ʛʘ/% 

ʇʦ ʩʦʩʪʦʷʥʠʶ 

ʥʘ ʧʝʨʠʦʜ 

ʫʯʝʪʘ 

ʇʦʢʨʳʪʘʷ 

ʣʝʩʦʤ 

ʧʣʦʱʘʜʴ 

ɺ ʪ.ʯ. ʧʦ ʧʨʝʦʙʣʘʜʘʶʱʠʤ  

ʧʦʨʦʜʘʤ 

ʩʦʩʥʘ ʙʝʨʝʟʘ ʦʩʠʥʘ ʪʦʧʦʣʴ ʠʚʘ ʧʨʦʯʠʝ 

01.01.1950 ʛ. 326,4 

100 

253,83 

77,8 

63,6 

19,5 

8,97 

2,7 
- - - 

01.01.1972 ʛ. 872,77 

100 

479,44 

54,9 

25,98 

3,0 

210,94 

24,2 

6,17 

0,7 

111,7 

12,8 

38,54 

4,42 

01.01.1983 ʛ. 963,54 

100 

530,44 

55,1 

35,37 

3,7 

11,63 

1,2 

186,32 

19,3 

199,78 

20,7 
- 

01.01.1995 ʛ. 1553,2 

100 

579,82 

37,3 

79,81 

5,1 

25,98 

1,7 

160,67 

10,3 

401,81 

25,8 

305,11 

19,6 

01.01.2014 ʛ. 1710,7 

100 

876,25 

51,2 

125,0 

7,3 

35,29 

2,1 

221,72 

13,0 

170,34 

10,0 

282,1 

16,5 



 

1
6 

ʊʘʙʣʠʮʘ 1.3 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʏʫʧʠʥʩʢʦʛʦ ʙʦʨʘ ʚ ʨʘʟʣʠʯʥʳʝ ʧʝʨʠʦʜʳ ʫʯʝʪʘ, ʛʘ/% 

ʇʦ ʩʦʩʪʦʷʥʠʶ 

ʥʘ ʧʝʨʠʦʜ 

ʫʯʝʪʘ ʆ
ʙ
ʱ
ʘ
ʷ

 

ʧ
ʣ
ʦ
ʱ
ʘ
ʜ
ʴ

 

ʃʝʩʥʳʝ ʟʝʤʣʠ 
ʅʝʣʝʩʥʳʝ 

ʟʝʤʣʠ 
ʧʦʢʨʳʪʳʝ 

ʣʝʩʦʤ 
ʥʝ ʧʦʢʨʳʪʳʝ ʣʝʩʦʤ 

ʚ
ʩ
ʝ
ʛ
ʦ

 

ʣ
ʝ
ʩ
ʥ
ʳ
ʭ
 
ʟ
ʝ
ʤ
ʝ
ʣ
ʴ

 

ʠʪʦʛʦ 

ʚ ʪ.ʯ. 

ʣʝʩʥʳʝ 

ʢʫʣʴʪʫʨʳ 

ʥʝʩʦʤʢ-

ʥʫʚʰʠ- 

ʝʩʷ 

ʣʝʩʥʳʝ 

ʢʫʣʴʪʫʨʳ 

ʣʝʩʥʳʝ 

ʧʠʪʦʤ

ʥʠʢʠ, 

ʧʣʘʥʪʘ

ʮʠʠ 

ʨ
ʝ
ʜ
ʠ
ʥ
ʳ

 

ʛʘʨʠ ʠ 

ʧʦʛʠʙʰʠʝ 

ʜʨʝʚʦʩʪʦʠ 

ʝh
ʣ
ʶ
ʛ
ʘ

 

 

ʧ
ʨ
ʦ
ʛ
ʘ
ʣ
ʠ
ʥ
ʳ

, 

ʧ
ʫ
ʩ
ʪ
ʳ
ʨ
ʠ

 

ʠʪʦʛʦ ʥʝ 

ʧʦʢʨʳʪʳʭ 

ʣʝʩʦʤ 

ʟʝʤʝʣʴ 

 

ʚ
ʩ
ʝ
ʛ
ʦ

 

ʚ
 ʪ
.
ʯ
.

 

ʫ
ʛ
ʦ
ʜ
ʴ
ʷ

 

01.01.1950 ʛ. 
735,4 

100 

326,4 

44,4 

31,8 

4,3 
- - 

19,9 

2,7 
- 

108,3 

14,7 

194,4 

26,4 

322,6 

43,9 

649,0 

88,2 

26,8 

3,6 

17,4 

2,3 

01.01.1972 ʛ. 
1223,0 

100 

872,77 

65,89 
- 

21,0 

1,72 

17,3 

1,41 
- - - 

74,9 

6,13 

74,8 

6,12 

993,7 

81,25 

60,7 

4,96 

60,7 

4,96 

01.01.1983 ʛ. 
1326,1 

100 

963,54 

71,1 

35,6 

2,68 

13,8 

1,04 
- 

10,0 

0,75 
- - 

48,4 

3,65 

58,4 

4,4 

1015,1 

76,55 

311,0 

23,45 

85,7 

6,46 

01.01.1995 ʛ. 
2095,1 

100 

1553,2 

74,1 

331,5 

15,8 

144,3 

6,8 
- - - - 

334,3 

16,0 

478,6 

22,8 

2031,8 

96,9 

63,3 

3,0 

51,9 

2,4 

01.01.2014 ʛ. 
1902,6 

100 

1710,7 

89,9 

404,8 

21,3 

68,6 

3,6 
- - - - 

89,4 

4,7 

158,0 

8,3 

1868,7 

98,2 

33,9 

1,8 

25,3 

1,3 
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ʇʦʢʨʳʪʘʷ ʣʝʩʦʤ ʧʣʦʱʘʜʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʝʜʫʶʱʠʤʠ ʧʦʨʦʜʘʤʠ: ʩʦʩʥʘ 

ʦʙʳʢʥʦʚʝʥʥʘʷ (Pinus sylvestris L.), ʣʠʩʪʚʝʥʥʠʮʘ ʩʠʙʠʨʩʢʘʷ (Larix sibirica Ledeb.), 

ʙʝʨʝʟʘ ʧʦʚʠʩʣʘʷ (Betula pendula Roth), ʪʦʧʦʣʴ ʜʨʦʞʘʱʠʡ (ʦʩʠʥʘ) (Populus tremula 

L.), ʪʦʧʦʣʴ ʯʝʨʥʳʡ (Populus nigra L.), ʠʚʘ ʦʩʪʨʦʣʠʩʪʥʘʷ (Salix acutifolia Willd .) 

(ʪʘʙʣ. 1.3). 

ʅʝʧʦʢʨʳʪʳʭ ʣʝʩʦʤ ʧʣʦʱʘʜʝʡ ʩʪʘʣʦ ʤʝʥʴʰʝ - ʩ 43,9 ʜʦ 8,3%, ʜʦʣʷ ʧʨʦʛʘʣʠʥ ʠ 

ʧʫʩʪʳʨʝʡ ʫʤʝʥʴʰʠʣʘʩʴ ʩ 26,4 ʜʦ 4,7%.  

ʅʘ ʜʦʣʶ ʧʨʦʯʠʭ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʧʨʠʭʦʜʠʪʩʷ ʚ ʨʘʟʣʠʯʥʳʝ ʛʦʜʳ ʦʪ 4,4 ʜʦ 

19,6% ʧʦʢʨʳʪʦʡ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʧʣʦʱʘʜʠ. 

ʋʜʝʣʴʥʳʡ ʚʝʩ ʩʦʩʥʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʧʨʦʮʝʥʪʥʦʤ ʦʪʥʦʰʝʥʠʠ ʩʥʠʟʠʣʩʷ ʩ 

77,8 (ʚ 1950 ʛ.) ʜʦ 51,2% (ʚ 2014 ʛ.), ʦʜʥʘʢʦ ʧʣʦʱʘʜʴ ʜʘʥʥʳʭ ʣʝʩʦʚ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 

3,7 ʨʘʟʘ. ʇʣʦʱʘʜʴ ʙʝʨʝʟʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 125 ʛʘ, ʚ ʜʦʣʝʚʦʤ 

ʦʪʥʦʰʝʥʠʠ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 3,0 ʜʦ 19,5%. ɸʥʘʣʦʛʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʠʤʝʣʠ ʤʝʩʪʦ ʠ ʚ 

ʦʩʠʥʦʚʳʭ ʥʘʩʘʞʜʝʥʠʷʭ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 1972 ʛʦʜʘ. ʋʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʝʡ, 

ʟʘʥʷʪʳʭ ʪʦʧʦʣʝʤ ʠ ʠʚʦʡ ʦʙʲʷʩʥʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʟʘʨʘʩʪʘʥʠʝʤ ʨʝʯʥʦʡ ʧʦʡʤʳ 

ʏʘʨʳʰʘ, ʘ ʪʘʢʞʝ ʧʦʩʘʜʢʦʡ ʢʫʣʴʪʫʨ ʪʦʧʦʣʷ. 

ɺ ʣʝʩʥʦʤ ʬʦʥʜʝ ʏʫʧʠʥʩʢʦʛʦ ʙʦʨʘ ʧʨʠ ʣʝʩʦʫʩʪʨʦʡʩʪʚʝ 1950 ʛ. ʙʳʣʘ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʪʠʧʦʚ ʣʝʩʘ ʀ.ʖ. ʄʝʩʦʝʜʘ (1934). ʉʦʛʣʘʩʥʦ ʵʪʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʦʢʨʳʪʳʭ ʣʝʩʦʤ ʟʝʤʝʣʴ ʩ ʫʯʘʩʪʠʝʤ ʩʦʩʥʳ, ʙʝʨʝʟʳ 

ʠ ʦʩʠʥʳ ʦʪʥʝʩʝʥʳ ʢ ʪʠʧʫ ʣʝʩʘ ʩʚʝʞʠʡ ʙʦʨ (ɸ2). ʇʨʠ ʣʝʩʦʫʩʪʨʦʡʩʪʚʝ 1972 ʛ. 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʚʝ ʩʭʝʤʳ ʪʠʧʦʚ ʣʝʩʘ. ʏʘʩʪʴ ʣʝʩʦʚ, ʚ ʦʩʥʦʚʥʦʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʩʦʩʥʦʚʦʛʦ ʤʘʩʩʠʚʘ ʏʫʧʠʥʩʢʦʛʦ ʙʦʨʘ ʙʳʣʘ ʫʩʪʨʦʝʥʘ ʧʦ ʩʭʝʤʝ ʀ.ʖ. ʄʝʩʦʝʜʘ 

(1934), ʜʨʫʛʘʷ ʯʘʩʪʴ ʣʝʩʦʚ, ʜʦʙʘʚʣʝʥʥʘʷ ʟʘ ʩʯʝʪ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʦʡʤʝʥʥʳʭ ʠ 

ʧʨʠʨʫʩʣʦʚʳʭ ʯʘʩʪʝʡ ʨ. ʏʘʨʳʰ (ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʠʚʳ, ʦʩʠʥʳ ʠ ʪʦʧʦʣʷ) ʫʩʪʨʦʝʥʘ 

ʧʦ ʩʭʝʤʝ ɻ.ɺ. ʂʨʳʣʦʚʘ ʩ ʩʦʘʚʪ. (1958). ʕʪʦ ʙʳʣʦ ʥʝʫʜʦʙʥʦ ʧʨʠ ʥʘʟʥʘʯʝʥʠʠ ʠ 

ʧʨʦʚʝʜʝʥʠʠ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʦʭʨʘʥʝ ʦʪ ʧʦʞʘʨʦʚ ʠ ʪ.ʜ. ʇʦʵʪʦʤʫ, 

ʧʨʠ ʣʝʩʦʫʩʪʨʦʡʩʪʚʝ 1983 ʛ. ʚʩʷ ʧʦʢʨʳʪʘʷ ʣʝʩʦʤ ʧʣʦʱʘʜʴ ʏʫʧʠʥʩʢʦʛʦ ʙʦʨʘ ʠ 

ʧʨʠʣʝʛʘʶʱʠʭ ʣʝʩʦʚ ʙʳʣʘ ʫʩʪʨʦʝʥʘ ʧʦ ʩʭʝʤʝ ɻ.ɺ. ʂʨʳʣʦʚʘ (1958). ʈʘʩʧʨʝʜʝʣʝʥʠʝ 

ʧʦʢʨʳʪʦʡ ʣʝʩʦʤ ʧʣʦʱʘʜʠ ʏʫʧʠʥʩʢʦʛʦ ʙʦʨʘ ʧʦ ʪʠʧʘʤ ʣʝʩʘ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 

1.4. 
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ʊʘʙʣʠʮʘ 1.4 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʢʨʳʪʦʡ ʣʝʩʦʤ ʧʣʦʱʘʜʠ ʏʫʧʠʥʩʢʦʛʦ ʙʦʨʘ ʧʦ 

ʪʠʧʘʤ ʣʝʩʘ, % 

ʇʦʨʦʜʘ 
ʊʠʧʳ ʣʝʩʘ 

ʀʪʦʛʦ 
ɸ1 ɸ2 ɸ3 

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.01.1950 ʛ. 

ʉ 3,0 277,2 - 280,2 

ɹ - 39,47 - 39,47 

ʆʩ - 1,56 5,25 7,01 

ʀʪʦʛʦ 3,0 318,2 5,25 326,4 

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.01.1972 ʛ. 

 
(ɸ1) (ɸ2) ɹʈʊ ʀʈʊ ʊʈʊ ʀʪʦʛʦ 

ʉ 11,0 316,17 3,3 - - 330,47 

ɹ - 7,7 18,3 - - 26,0 

ʆʩ - 1,8 17,4 1,74 262,35 283,29 

ʊ - - - - 33,17 33,17 

ʀʚ - - - 131,2 - 131,2 

ɺʪ - - - 23,06 45,58 68,64 

ʀʪʦʛʦ 11,0 325,67 39,0 156,0 341,1 872,77 

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.01.1983 ʛ. 

 
ɿʄ ʀʂʊɹ ʈʊ ʈʊʇ ʇʨʦʯʠʝ ʀʪʦʛʦ 

ʉ 157,4 - 186,54 - - 343,94 

ɹ 2,7 - 36,41 - 31 70,11 

ʆʩ - - 12,05 - - 12,05 

ʊ - - 0,26 141 18 159,26 

ʀʚ - 155,4 - 164,38 53,7 373,48 

ɺ - - 2,64 2,12 - 4,76 

ʀʪʦʛʦ 160,1 155,4 237,9 307,5 102,7 963,54 

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.01.1995 ʛ. 

 
ʈʊ ʉʈʊ ɹʈʊ ʇʨʦʯʠʝ ʀʪʦʛʦ 

ʉ 329,46 337,95 2,15 - 669,59 

ɹ 18,62 26,08 37,71 0,16 82,57 

ʆʩ 17,89 - 4,3 0,64 22,83 

ʊ - - - 151,21 151,21 

ʀɺɼ - - - 101,3 101,3 

ʀɺʆ - - - 303,4 303,4 

ʉʈ - 222,33 - - 222,33 

ʀʪʦʛʦ 365,97 586,36 44,16 556,71 1553,2 

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.01.2014 ʛ. 

 
ʈʊ ʈʊʇ ʊɹ ʂʈʊ ʇʨʦʯʠʝ ʀʪʦʛʦ 

ʉ 1076,8 - - 1,02 65,08 1142,9 

ɹ 81,99 - 29,7 4,34 0,98 117,01 

ʆʩ 32,01 - - 8,44 - 40,45 

ʊ 62,26 28,46 - - 0,8 91,52 

ʀɺ 42,56 43,04 - - 2,88 88,48 

ʀɺʂ 14,14 - 216,2 - - 230,34 

ʀʪʦʛʦ 1309,76 71,5 245,9 13,8 69,74 1710,7 
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ʇʨʠʤʝʯʘʥʠʝ: 

ɻʦʜ ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ    ʊʠʧʳ ʣʝʩʘ 

1950 ʛ.  -   ɸ1 - ʩʫʭʦʡ ʙʦʨ; ɸ2 - ʩʚʝʞʠʡ ʙʦʨ; ɸ3 - ʚʣʘʞʥʳʡ ʙʦʨ 

1972 ʛ. -    ɸ1 - ʩʫʭʦʡ ʙʦʨ; ɸ2 - ʩʚʝʞʠʡ ʙʦʨ; ɹʈʊ -  ʙʝʨʝʟʥʷʢ ʨʘʟʥʦʪʨʘʚʥʳʡ;  

     ʀʈʊ - ʠʚʥʷʢ ʨʘʟʥʦʪʨʘʚʥʳʡ; ʊʈʊ - ʪʦʧʦʣʴʥʠʢ ʨʘʟʥʦʪʨʘʚʥʳʡ 

1983 ʛ. -  ɿʄ ï ʟʝʣʝʥʦʤʦʰʥʠʢʦʚʳʡ; ʀʂʊɹ - ʠʚʥʷʢ ʢʫʩʪʘʨʥʠʢʦʚʳʡ ʪʨʘʚʷʥʦ-ʙʦʣʦʪʥʳʡ;     

ʈʊ - ʨʘʟʥʦʪʨʘʚʥʳʡ; ʈʊʇ - ʨʘʟʥʦʪʨʘʚʥʦ-ʧʦʡʤʝʥʥʳʡ 

1995 ʛ. -  ʈʊ - ʨʘʟʥʦʪʨʘʚʥʳʡ; ʉʈʊ - ʩʦʩʥʷʢ ʨʘʟʥʦʪʨʘʚʥʳʡ, ɹʈʊ- ʙʝʨʝʟʥʷʢ   

 ʨʘʟʥʦʪʨʘʚʥʳʡ 

2014 ʛ. -  ʈʊ - ʨʘʟʥʦʪʨʘʚʥʳʡ, ʈʊʇ - ʨʘʟʥʦʪʨʘʚʥʦ-ʧʦʡʤʝʥʥʳʡ, ʊɹ - ʪʨʘʚʷʥʦ-ʙʦʣʦʪʥʳʡ;     

ʂʈʊ - ʢʫʩʪʘʨʥʠʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʳʡ 

 

ʃʝʩʦʫʩʪʨʦʠʪʝʣʠ ʧʨʠʚʝʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʠʧʳ ʣʝʩʘ ʧʨʝʜʳʜʫʱʝʡ ʠ 

ʧʦʩʣʝʜʫʶʱʝʡ ʩʭʝʤ ʪʠʧʦʚ ʣʝʩʘ, ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʦʩʥʦʚʥʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 

ʧʨʠʟʥʘʢʦʚ: ʜʨʝʚʝʩʥʦʡ ʧʦʨʦʜʳ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ, ʪʠʧʘ 

ʫʩʣʦʚʠʡ, ʭʘʨʘʢʪʝʨʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʟʦʙʥʦʚʣʝʥʠʷ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʥʘʩʘʞʜʝʥʠʷ, 

ʨʘʥʝʝ ʦʪʥʦʩʠʤʳʝ ʢ ʪʠʧʫ ʣʝʩʘ ʩʚʝʞʠʡ ʙʦʨ (ɸ2) ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʦʩʥʳ, ʥʘ 

ʚʳʨʦʚʥʝʥʥʳʭ ʫʯʘʩʪʢʘʭ, ʩʚʝʞʠʝ ʧʦ ʫʚʣʘʞʥʝʥʠʶ, ʩ ʥʝʛʫʩʪʳʤ ʧʦʜʣʝʩʢʦʤ ʠ ʭʦʨʦʰʦ 

ʨʘʟʚʠʪʳʤ ʞʠʚʳʤ ʥʘʧʦʯʚʝʥʥʳʤ ʧʦʢʨʦʚʦʤ (ɾʅʇ) ʠʟ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʚʦʟʦʙʥʦʚʣʝʥʠʝʤ ʩʪʘʣʠ ʦʪʥʦʩʠʪʴ ʢ ʪʠʧʫ ʣʝʩʘ ʩʦʩʥʷʢ 

ʨʘʟʥʦʪʨʘʚʥʳʡ (ʉʈʊ). 

ʉʭʝʤʘ ʪʠʧʦʚ ʣʝʩʘ ɻ.ɺ. ʂʨʳʣʦʚʘ (1958) ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʠ ʜʦʧʦʣʥʝʥʠʷʤʠ ʚ 

ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʧʦʜʭʦʜʠʪ ʜʣʷ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ 

ʏʫʧʠʥʩʢʦʛʦ ʙʦʨʘ, ʪ.ʢ. ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʦ ʭʘʨʘʢʪʝʨʫ ʨʘʟʚʠʪʠʷ ʥʘʧʦʯʚʝʥʥʦʛʦ 

ʧʦʢʨʦʚʘ, ʧʦʜʣʝʩʢʘ ʠ ʫʩʧʝʰʥʦʩʪʠ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʛʣʘʚʥʦʡ ʧʦʨʦʜʳ ʧʦʟʚʦʣʷʝʪ 

ʦʪʯʝʪʣʠʚʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʪʠʧʳ ʣʝʩʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʣʝʩʦʫʩʪʨʦʡʩʪʚʘʭ 1950 ʠ 1972 ʛʦʜʦʚ ʚ ʩʦʩʥʦʚʳʭ ʣʝʩʘʭ 

ʏʫʧʠʥʩʢʦʛʦ ʙʦʨʘ ʧʨʝʦʙʣʘʜʘʣ ʪʠʧ ʣʝʩʘ ʩʚʝʞʠʡ ʙʦʨ (ɸ2), ʪʦ ʩ 1983 ʛʦʜʘ ʧʨʦʠʟʦʰʣʦ 

ʩʤʝʱʝʥʠʝ ʚ ʩʪʦʨʦʥʫ ʨʘʟʥʦʪʨʘʚʥʦʛʦ ʪʠʧʘ ʣʝʩʘ. ʇʦʜʦʙʥʦʝ ʧʨʦʠʩʭʦʜʠʪ ʩ ʙʝʨʝʟʦʡ, 

ʦʩʠʥʦʡ ʠ ʪʦʧʦʣʝʤ, ʪʘʢ ʢʘʢ ʧʦʩʪʝʧʝʥʥʦ ʩʨʝʜʘ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʠʟ ʩʧʝʮʠʬʠʯʥʳʭ 

ʪʠʧʦʚ ʣʝʩʘ ʚ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ, ʨʘʟʥʦʪʨʘʚʥʳʡ (ʈʊ). 

ʉʦʩʥʦʚʳʝ ʣʝʩʘ ʏʫʧʠʥʩʢʦʛʦ ʙʦʨʘ, ʧʨʦʠʟʨʘʩʪʘʶʪ ʚ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʯʝʤ ʣʝʥʪʦʯʥʳʝ ʙʦʨʳ ʚ ʮʝʣʦʤ, ʚ ʢʦʪʦʨʳʭ ʩʨʝʜʥʠʡ 

ʢʣʘʩʩ ʙʦʥʠʪʝʪʘ ʩʦʩʪʘʚʣʷʝʪ II,6 ʢʣʘʩʩʘ (ʄʘʣʝʥʢʦ, 2012). 
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ɺ ʪʘʙʣʠʮʝ 1.5 ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʢʨʳʪʦʡ ʣʝʩʦʤ ʧʣʦʱʘʜʠ 

ʏʫʧʠʥʩʢʦʛʦ ʙʦʨʘ ʧʦ ʢʣʘʩʩʘʤ ʙʦʥʠʪʝʪʘ. ɼʣʷ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʨʝʜʥʠʡ ʢʣʘʩʩ 

ʙʦʥʠʪʝʪʘ ʜʣʷ ʚʩʝʭ ʧʦʨʦʜ ʩʦʩʪʘʚʠʣ ï II,2, ʜʣʷ ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ - I,6. 

ʊʘʙʣʠʮʘ 1.5 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʢʨʳʪʦʡ ʣʝʩʦʤ ʧʣʦʱʘʜʠ ʏʫʧʠʥʩʢʦʛʦ ʙʦʨʘ ʧʦ 

ʢʣʘʩʩʘʤ ʙʦʥʠʪʝʪʘ, % 

ʂʣʘʩʩʳ ʙʦʥʠʪʝʪʘ  

ʀʪʦʛʦ 

ʉʨʝʜʥʠʡ 

ʢʣʘʩʩ 

ʙʦʥʠʪʝʪʘ 
Ia I II  III  IV  V Va 

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1950 ʛ. 

- 
5,5 

8,6 

53,5 

65,0 

20,9 

25,4 

 

8,5 

12,5 
- - 

100 

100 

II ,4 

II ,3 

 

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1972 ʛ. 

- 

1,8 

4,9 

23,4 

61,6 

72,7 

13,1 

22,4 
- - - 100 

100 

I,9 

II ,2 

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1983 ʛ. 

- 

1,8 

57,6 

57,8 

19,1 

27,5 

9,0 

14,8 

- 

12,2 
- - 100 

100 

I,7 

I,6 

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1995 ʛ. 

- 
10,4 

21,7 

40,7 

76,1 

1,7 

14,9 

0,5 

31,9 

 

- 

0,6 

- 

1,5 

100 

100 

I,8 

II ,6 

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2014 ʛ. 

0,3 

0,4 

26,4 

42,0 

40,3 

54,4 

3,2 

10,3 

- 

21,0 

 

- 

1,6 

 

- 

100 

100 

I,6 

II ,2 

 

ʇʨʠʤʝʯʘʥʠʝ: ʯʠʩʣʠʪʝʣʴ - ʩʦʩʥʘ; ʟʥʘʤʝʥʘʪʝʣʴ - ʚʩʝʛʦ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ. 

 

ɺʦ ʚʨʝʤʝʥʥʦʡ ʜʠʥʘʤʠʢʝ ʟʘ ʥʝʙʦʣʴʰʠʤ ʠʩʢʣʶʯʝʥʠʝʤ ʧʨʝʦʙʣʘʜʘʶʪ 

ʥʘʩʘʞʜʝʥʠʷ II  ʢʣʘʩʩʘ ʙʦʥʠʪʝʪʘ, ʜʦʣʷ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 40,3% ʜʣʷ ʚʩʝʭ 

ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ, ʠ 54,4% ʜʣʷ ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ. 

ɿʘ ʧʝʨʠʦʜ ʩ 1950 ʧʦ 2014 ʛʛ. ʢʣʘʩʩ ʙʦʥʠʪʝʪʘ ʩʦʩʥʷʢʦʚ ʚʳʨʦʩ ʥʘ 0,8 ʝʜʠʥʠʮʳ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʚ ʮʝʣʦʤ ʧʦ ʣʝʩʥʦʤʫ ʬʦʥʜʫ ʦʥ ʦʩʪʘʣʩʷ ʥʘ ʧʨʝʞʥʝʤ ʫʨʦʚʥʝ. 

ʇʦʢʘʟʘʪʝʣʴ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʡ ʧʦʣʥʦʪʳ ʚ ʧʨʝʜʝʣʘʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʦʙʲʝʢʪʘ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʘʚʠʣ 0,65 (ʪʘʙʣʠʮʘ 1.6). ɺ ʛʨʫʧʧʝ ʥʠʟʢʦʧʦʣʥʦʪʥʳʭ ʥʘʩʘʞʜʝʥʠʡ 

ʩʨʝʜʥʷʷ ʧʦʣʥʦʪʘ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 33,3%, ʘ ʚ ʩʨʝʜʥʝʧʦʣʥʦʪʥʳʭ ʠ 

ʚʳʩʦʢʦʧʦʣʥʦʪʥʳʭ, ʥʘʧʨʦʪʠʚ, ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 28 ʠ 5,2% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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ʊʘʙʣʠʮʘ 1.6 ï  ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʢʨʳʪʦʡ ʣʝʩʦʤ ʧʣʦʱʘʜʠ ʏʫʧʠʥʩʢʦʛʦ ʙʦʨʘ ʧʦ 

ʛʨʫʧʧʘʤ ʧʦʣʥʦʪ, % 

ʉʨʦʢʠ ʫʯʝʪʘ  

(ʧʦ ʩʦʩʪʦʷʥʠʶ) ʥʘ 

ɻʨʫʧʧʳ ʧʦʣʥʦʪ  

ʀʪʦʛʦ 

ʉʨʝʜʥʷʷ 

ʧʦʣʥʦʪʘ 0,3-0,5 0,6-0,7 0,8-1,0 

01.01.1950ʛ. 62,0 12,7 25,4 100 0,56 

01.01.1972ʛ. 61,3 31,9 6,9 100 0,51 

01.01.1983ʛ. 46,9 47,7 5,4 100 0,55 

01.01.1995ʛ. 15,6 75,9 8,4 100 0,63 

01.01.2014ʛ. 28,7 40,7 30,6 100 0,65 

 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʩʘʞʜʝʥʠʡ ʏʫʧʠʥʩʢʦʛʦ ʙʦʨʘ ʧʦ ʛʨʫʧʧʘʤ ʚʦʟʨʘʩʪʘ 

ʥʝʨʘʚʥʦʤʝʨʥʦʝ. ɺ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʠʙʦʣʴʰʘʷ ʧʣʦʱʘʜʴ ʩʦʩʥʳ ʧʨʠʭʦʜʠʪʩʷ 

ʥʘ ʤʦʣʦʜʥʷʢʠ, ʧʨʠ ʙʦʣʴʰʦʡ ʜʦʣʝ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʭ ʠ ʧʨʠʩʧʝʚʘʶʱʠʭ ʜʨʝʚʦʩʪʦʝʚ, 

ʘ ʥʘʠʤʝʥʴʰʠʝ, ʧʣʦʱʘʜʠ ʩʦʩʥʷʢʦʚ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʩʧʝʣʳʝ ʠ ʧʝʨʝʩʪʦʡʥʳʝ 

ʥʘʩʘʞʜʝʥʠʷ (ʪʘʙʣʠʮʘ 1.7).  

ʊʘʙʣʠʮʘ 1.7 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʢʨʳʪʦʡ ʣʝʩʦʤ ʧʣʦʱʘʜʠ ʏʫʧʠʥʩʢʦʛʦ ʙʦʨʘ ʧʦ 

ʛʨʫʧʧʘʤ ʚʦʟʨʘʩʪʘ, % 

 

ʉʨʦʢʠ ʫʯʝʪʘ (ʧʦ 

ʩʦʩʪʦʷʥʠʶ) ʥʘ 

ʄʦʣʦʜʥʷʢʠ ʉʨʝʜʥʝ- 

ʚʦʟʨʘʩʪʥʳʝ 

ʇʨʠʩʧʝ- 

ʚʘʶʱʠʝ 

ʉʧʝʣʳʝ ʠ 

ʧʝʨʝʩʪʦʡʥʳʝ 

ʀʪʦʛʦ 

I II  

ʚʩʝʛʦ ʚ ʪ.ʯ. ʧʝʨʝ-

ʩʪʦʡʥʳʝ 

01.01.1950 ʛ. 5,5 

3,7 

58,3 

60,1 

12,3 

12,8 

21,3 

23,1 

2,5 

0,3 - 
100 

100 

01.01.1972 ʛ. 0,8 

0,9 

27,0 

56,8 

24,6 

42,3 

1,5 

- 

30,7 

- 

15,4 

- 

100 

100 

01.01.1983 ʛ. 41,0 

76,3 

18,0 

23,7 

3,6 

- 

37,3 

- 
- - 

100 

100 

01.01.1995 ʛ. 23,7 

71,6 

21,4 

9,3 

21,6 

16,9 

8,9 

- 

15,4 

1,1 

9,1 

1,1 

100 

100 

01.01.2014 ʛ. 13,8 

25,9 

23,1 

34,0 

6,0 

5,0 

23,1 

24,0 

20,7 

7,3 

13,3 

3,8 

100 

100 

ʇʨʠʤʝʯʘʥʠʝ: ʯʠʩʣʠʪʝʣʴ - ʚʩʝʛʦ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ; ʟʥʘʤʝʥʘʪʝʣʴ - ʩʦʩʥʘ. 

 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʧʘʩʦʚ ʩʦʩʥʳ (ʪʘʙʣʠʮʘ 1.8) ʧʦ ʚʦʟʨʘʩʪʥʳʤ ʛʨʫʧʧʘʤ 

ʘʥʘʣʦʛʠʯʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʧʦ ʧʣʦʱʘʜʠ.  
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ʊʘʙʣʠʮʘ 1.8 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʧʘʩʘ ʥʘʩʘʞʜʝʥʠʡ ʏʫʧʠʥʩʢʦʛʦ ʙʦʨʘ ʧʦ 

ʛʨʫʧʧʘʤ ʚʦʟʨʘʩʪʘ, ʤ
3 

ʉʨʦʢʠ ʫʯʝʪʘ 

(ʧʦ ʩʦʩʪʦʷʥʠʶ) 

ʥʘ 

ʄʦʣʦʜʥʷʢʠ ʉʨʝʜʥʝ- 

ʚʦʟʨʘʩ-

ʪʥʳʝ 

ʇʨʠʩʧʝ- 

ʚʘʶʱʠʝ 

ʉʧʝʣʳʝ ʠ 

ʧʝʨʝʩʪʦʡʥʳʝ 

 

ʀʪʦʛʦ I II  

ʚʩʝʛʦ ʚ ʪ.ʯ. 

ʧʝʨʝʩʪʦʡʥʳʝ 

01.01.1950 ʛ. 270,0 

210,0 

6090,0 

5500,0 

16340,0 

15700,0 
- - - 

22700,0 

21410,0 

01.01.1972 ʛ. 34,0 

17,0 

3786,0 

3543,5 

3794,0 

3208,4 

223,0 

- 

3382,0 

1,1 

1487,0 

- 

12706,0 

6770,0 

01.01.1983 ʛ. 5578,0 

5410,4 

2881,0 

2197,8 

311,0 

- 

3997,0 

- 
- - 

12767,0 

7608,2 

01.01.1995 ʛ. 1084,0 

1053,0 

552,0 

315,0 

4990,0 

1335,4 

1260,0 

- 

3369,0 

76,5 

2180,0 

76,5 

13435,0 

2856,4 

01.01.2014 ʛ. 1548,4 

1548,4 

7147,4 

6519,9 

4385,0 

3439,0 

8671,0 

7981,7 

10343,2 

1523,0 

6500,0 

1174,4 

32095,0 

21012,0 

ʇʨʠʤʝʯʘʥʠʝ: ʯʠʩʣʠʪʝʣʴ - ʚʩʝʛʦ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ; ʟʥʘʤʝʥʘʪʝʣʴ - ʩʦʩʥʘ. 

 

ʅʘʠʙʦʣʴʰʠʝ ʟʘʧʘʩʳ ʤʦʣʦʜʥʷʢʦʚ ʠ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʠʤʝʣʠʩʴ ʚ 

ʧʝʨʠʦʜ ʩ 1950 ʧʦ 1995 ʛʦʜ, ʘ ʧʨʠʩʧʝʚʘʶʱʠʭ, ʩʧʝʣʳʭ ʠ ʧʝʨʝʩʪʦʡʥʳʭ ʜʨʝʚʦʩʪʦʝʚ, ʚ 

ʥʘʯʘʣʝ 2000-ʭ ʛʦʜʦʚ. 

ɸʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʪʘʢʩʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʢʘʟʘʣ (ʪʘʙʣʠʮʘ 1.9), ʯʪʦ 

ʦʙʱʠʡ ʟʘʧʘʩ ʥʘʩʘʞʜʝʥʠʡ ʚ ʙʦʨʫ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.01.2014 ʩ ʧʦʢʘʟʘʪʝʣʝʤ 

32095,0 ʤ
3
, ʧʨʝʚʳʩʠʣ ʥʘ 41,4% ʘʥʘʣʦʛʠʯʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 1950 ʛ, ʪʦʛʜʘ ʢʘʢ ʧʦ ʩʦʩʥʝ 

ʦʢʘʟʘʣʩʷ ʥʘ 1,9% ʥʠʞʝ, ʯʝʤ ʚ 1950 ʛ. ʇʨʠ ʵʪʦʤ, ʦʙʱʠʡ ʩʨʝʜʥʠʡ ʧʨʠʨʦʩʪ 

ʜʨʝʚʝʩʠʥʳ ʚ 1950 ʛ. ʥʘ 11,5%, ʘ ʧʦ ʩʦʩʥʝ ʥʘ 9,8% ʦʢʘʟʘʣʩʷ ʚʳʰʝ, ʯʝʤ ʚ 2014 ʛʦʜʫ. 

ʉʨʝʜʥʠʡ ʟʘʧʘʩ ʥʘ 1 ʛʘ ʣʝʩʦʧʦʢʨʳʪʦʡ ʧʣʦʱʘʜʠ (69,0 ʤ
3
) ʚ 1950 ʛ ʧʨʝʚʳʩʠʣ 

ʘʥʘʣʦʛʠʯʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ 2014 ʛ. ʚ 3,7 ʨʘʟʘ, ʘ ʧʦ ʩʦʩʥʝ ï ʚ 3,5 ʨʘʟʘ. 

ɿʘʧʘʩ ʩʧʝʣʳʭ ʠ ʧʝʨʝʩʪʦʡʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʥʘ 1 ʛʘ ʚ 1950 ʛ. ʦʪʩʫʪʩʪʚʦʚʘʣ, ʘ ʚ 

2014 ʛ. ʩʦʩʪʘʚʠʣ: ʦʙʱʠʡ ï 121,7 ʤ
3
 ʠ ʧʦ ʩʦʩʥʝ ï 157,2 ʤ

3
 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʙʱʠʡ 

ʩʨʝʜʥʠʡ ʧʨʠʨʦʩʪ ʥʘ ʧʝʨʠʦʜ ʧʦʩʣʝʜʥʝʛʦ ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ (2014 ʛ.) ʩʦʩʪʘʚʠʣ ï 0,46 

ʤ
3
/ʛʘ, ʩʦʩʥʳ ï 0,44 ʤ

3
/ʛʘ. 

ʉʨʝʜʥʠʝ ʪʘʢʩʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʩʘʞʜʝʥʠʡ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ 

ʧʦʢʘʟʳʚʘʶʪ ʧʦʩʪʝʧʝʥʥʳʡ ʨʦʩʪ. ɺ ʙʦʨʫ, ʥʘʯʠʥʘʷ ʩ 1972 ʛʦʜʘ, ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʩʪʝʧʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʣʝʩʦʚ, ʟʘ ʩʯʝʪ ʧʦʩʘʜʢʠ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʩʦʩʥʳ ʠ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ.  
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ʊʘʙʣʠʮʘ 1.9 ï ʆʩʥʦʚʥʳʝ ʩʨʝʜʥʠʝ ʪʘʢʩʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʩʘʞʜʝʥʠʡ 

ʏʫʧʠʥʩʢʦʛʦ ʙʦʨʘ 
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ʠ
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ʠ
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ʱ
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ʡ
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ʨ
ʝ
ʜ
ʥ
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ʡ
 

ʧ
ʨ
ʠ
ʨ
ʦ
ʩ
ʪ
,
 
ʤ

3
 

ʉʨʝʜʥʠʝ 

ʪʘʢʩʘʮʠʦʥʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ 

ʉʨʝʜʥʠʡ ʟʘʧʘʩ, 

ʥʘ 1 ʛʘ, ʤ
3 

ʉʨʝʜʥʠʡ 

ʧʨʠʨʦʩʪ 

ʥʘ 1 ʛʘ 

ʧʦʢʨʳʪʦ

ʡ ʣʝʩʦʤ 

ʧʣʦʱʘʜ

ʠ, ʤ
3 
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ʩ
ʪ
ʦ
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ʥ
ʳ
ʭ
 

ʥ
ʘ
ʩ
ʘ
ʞ
ʜ
ʝ
ʥ
ʠ
ʡ

 

01.01. 

1950 ʛ. 

22700 

21410 
- 

873,07 

419,6 

26 

51 

II ,2 

II ,4 

0,56 

0,55 

69,0 

84,3 
- 

2,65 

1,65 

01.01. 

1972 ʛ. 

12706,0 

6770,0 

3382,0 

- 

231,0 

141,0 

55 

48 

I,9 

II ,2 

0,51 

0,54 

14,6 

14,1 

219,9 

- 

0,26 

0,29 

01.01. 

1983 ʛ. 

12767,0 

7608,2 
- 

532,0 

317,0 

24 

24 

I,7 

I,6 

0,55 

0,62 

13,3 

14,3 
- 

0,55 

0,60 

01.01. 

1995 ʛ. 

13435,0 

2856,4 

3369,0 

- 

407,1 

92,1 

33 

31 

II ,7 

I,8 

0,63 

0,68 

8,6 

4,9 

77,5 

- 

0,26 

0,16 

01.01. 

2014 ʛ. 

32095,0 

21012,0 

10343,2 

1523,0 

782,8 

382,0 

41 

55 

II ,3 

I,6 

0,65 

0,73 

18,8 

24,0 

121,7 

157,2 

0,46 

0,44 

ʇʨʠʤʝʯʘʥʠʝ: ʯʠʩʣʠʪʝʣʴ - ʚʩʝʛʦ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ; ʟʥʘʤʝʥʘʪʝʣʴ - ʩʦʩʥʘ. 

 

ɸʥʘʣʠʟ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʚ ʥʘʩʘʞʜʝʥʠʷʭ ʙʦʨʘ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 

01.01.2014 ʛʦʜʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʯʠʩʪʳʭ ʧʦ ʩʦʩʪʘʚʫ ʩʨʝʜʥʝ ʠ ʚʳʩʦʢʦʧʦʣʥʦʪʥʳʭ (0,6-

0,9) ʩʦʩʥʷʢʘʭ 35-80-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʚ ʪʠʧʝ ʣʝʩʘ ʨʘʟʥʦʪʨʘʚʥʳʡ ʠʤʝʝʪʩʷ 

ʙʣʘʛʦʥʘʜʝʞʥʳʡ ʧʦʜʨʦʩʪ ʩʦʩʥʳ (ʪʘʙʣʠʮʘ 1.10).  

 

ʊʘʙʣʠʮʘ 1.10 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʜʨʦʩʪʘ ʩʦʩʥʳ ʚ ʥʘʩʘʞʜʝʥʠʷʭ ʏʫʧʠʥʩʢʦʛʦ 

ʙʦʨʘ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʩʘʞʜʝʥʠʡ 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʦʟʦʙʥʦʚʣʝʥʠʷ 

ʧʣʦʱʘʜʴ, 

ʛʘ 

ʩʦʩʪʘʚ ʚʦʟʨʘʩʪ, 

ʣʝʩ 

ʧʦʣʥʦʪʘ, 

ʝʜ. 

ʪʠʧ ʣʝʩʘ ʚʦʟʨʘʩʪ, 

ʣʝʪ 

ʛʫʩʪʦʪʘ, 

ʪʳʩ. 

ʰʪ./ʛʘ 

ʚr ʩʦʪʘ, 

ʤ 

ʩʦʩʪʦʷ-

ʥʠʝ 

29,4 10ʉ 35-75 0,6 ʈʊ 10-20 0,5-1,5 1,0-2,0 ʙʣʘʛʦʥ. 

77,4 10ʉ 60-80 0,7 ʈʊ 10-15 0,5-3,0 1,0-2,0 ʙʣʘʛʦʥ. 

143,9 10ʉ 60-80 0,8 ʈʊ 10-15 1,5-3,0 1,0-2,0 ʙʣʘʛʦʥ. 

18,7 10ʉ 70 0,9 ʈʊ 10 0,5 1,0 ʙʣʘʛʦʥ. 

2,1 10ʉ 40 0,3 ʂʈʊ 20 2,0 2,0 ʙʣʘʛʦʥ. 

6,2 10ʉ 65 0,8 ʂʈʊ 10 1,5 1,0 ʙʣʘʛʦʥ. 

51,3 10ʉ 65-85 0,7 ʂʈʊ 10-20 1,0-3,0 1,0-3,0 ʙʣʘʛʦʥ. 

5,2 8ʉ2ɹ 105 0,7 ʉʂ 25 2,0 2,0 ʙʣʘʛʦʥ. 
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ɽʛʦ ʚʦʟʨʘʩʪ ʩʦʩʪʘʚʣʷʝʪ 10-20 ʣʝʪ, ʚʳʩʦʪʘ 1-2 ʤ, ʢʦʣʠʯʝʩʪʚʦ ʦʪ 0,5 ʜʦ 3,0 ʪʳʩ. 

ʰʪ./ʛʘ. ʊʘʤ ʞʝ ʚ 40-65-ʣʝʪʥʠʭ ʜʨʝʚʦʩʪʦʷʭ ʩʦʩʥʳ ʩ ʧʦʣʥʦʪʦʡ 0,3-0,8 ʚ ʪʠʧʝ ʣʝʩʘ 

ʂʈʊ ʠʤʝʝʪʩʷ ʞʠʟʥʝʩʧʦʩʦʙʥʳʡ ʧʦʜʨʦʩʪ ʚ ʢʦʣʠʯʝʩʪʚʝ ʦʪ 1,0 ʜʦ 3,0 ʪʳʩ. ʰʪ./ʛʘ, 

ʢʦʪʦʨʦʛʦ, ʢʘʢ ʠ ʚ ʪʠʧʝ ʣʝʩʘ ʈʊ, ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʙʳʚʘʝʪ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ 

ʫʩʧʝʰʥʦʛʦ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʣʝʩʘ. 

 

ɺʳʚʦʜʳ 

1. ʂʣʠʤʘʪ ʪʝʨʨʠʪʦʨʠʠ, ʟʘʥʠʤʘʝʤʦʡ ʏʫʧʠʥʩʢʠʤ ʙʦʨʦʤ ʨʝʟʢʦ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ. ʊʝʨʨʠʪʦʨʠʷ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʠ ʩʪʝʧʝʥʠ 

ʫʚʣʘʞʥʝʥʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʪʝʧʣʦʤʫ ʥʝʜʦʩʪʘʪʦʯʥʦ ʫʚʣʘʞʥʝʥʥʦʤʫ ʨʘʡʦʥʫ.  

2. ʊʝʨʨʠʪʦʨʠʷ ʙʦʨʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʇʨʠʦʙʩʢʦʛʦ ʧʣʘʪʦ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ ʩʣʘʙʦʚʦʣʥʠʩʪʫʶ ʨʘʚʥʠʥʫ, ʨʘʩʯʣʝʥʝʥʥʫʶ ʥʘ ʨʷʜ ʛʨʠʚ ʠ 

ʫʚʘʣʦʚ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʙʦʨʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʜʚʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ ʧʦʯʚ: ʧʦʯʚʳ 

ʙʦʨʦʚʦʡ ʯʘʩʪʠ ʠ ʧʦʯʚʳ ʢʦʣʦʯʥʳʭ ʣʝʩʦʚ. ɹʦʨʦʚʳʝ ʧʦʯʚʳ ʦʙʨʘʟʦʚʘʣʠʩʴ ʥʘ ʧʝʩʢʘʭ ʠ 

ʩʫʧʝʩʷʭ, ʚ ʫʩʣʦʚʠʷʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʧʦʜʟʦʣʠʩʪʦʛʦ ʠ ʜʝʨʥʦʚʦʛʦ 

ʧʨʦʮʝʩʩʦʚ ʠ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʧʦʯʚʦʛʨʫʥʪʦʚ. ʅʘ ʦʩʪʝʧʥʝʥʥʳʭ ʧʣʦʱʘʜʷʭ 

ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʤʝʶʪ ʧʦʯʚʳ ʯʝʨʥʦʟʝʤʥʦʛʦ ʪʠʧʘ. ʏʝʨʥʦʟʝʤʳ 

ʚʩʪʨʝʯʘʶʪʩʷ ʢʘʢ ʦʜʥʦʨʦʜʥʳʤʠ ʢʦʥʪʫʨʘʤʠ, ʪʘʢ ʠ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʜʨʫʛʠʤʠ ʧʦʯʚʘʤʠ. 

3. ʀʟʨʝʟʘʥʥʦʩʪʴ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʴʶ ʩʣʘʙʘʷ. 

ʋʨʦʚʝʥʴ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚ ʧʦʡʤʘʭ ʨʝʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʘʭ 

ʨʝʣʴʝʬʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʛʣʫʙʠʥʝ 2-2,5 ʤ., ʥʘ ʚʦʜʦʨʘʟʜʝʣʘʭ 10-15 ʤ, ʚ ʧʦʥʠʞʝʥʠʷʭ 3-4 

ʤ. ʅʘ ʜʦʣʶ ʧʦʯʚ ʩ ʠʟʙʳʪʦʯʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ ʧʨʠʭʦʜʠʪʩʷ 0,71% ʧʣʦʱʘʜʠ. ʇʦ 

ʚʣʘʞʥʦʩʪʠ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʦʯʚ - ʩʚʝʞʠʝ (92%).  

4. ʇʦʢʨʳʪʘʷ ʣʝʩʦʤ ʧʣʦʱʘʜʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ 70 ʣʝʪ ʫʚʝʣʠʯʠʣʘʩʴ ʩ 

44,4% ʚ 1950 ʛʦʜʫ ʜʦ 89,0% ʚ 2014 ʛʦʜʫ. ɼʦʣʷ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʚʦʟʨʦʩʣʘ ʩ 3,4 ʜʦ 

21,3%. ʅʝʧʦʢʨʳʪʘʷ ʣʝʩʦʤ ʧʣʦʱʘʜʴ ʩʥʠʟʠʣʘʩʴ ʩ 43,9 ʜʦ 8,3%. ʆʩʥʦʚʥʳʤʠ 

ʣʝʩʦʦʙʨʘʟʫʶʱʠʤʠ ʜʨʝʚʝʩʥʳʤʠ ʧʦʨʦʜʘʤʠ ʚ ʙʦʨʫ ʷʚʣʷʶʪʩʷ: ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, 

ʪʦʧʦʣʷ, ʙʝʨʝʟʘ, ʦʩʠʥʘ, ʠʚʳ. ɺ ʣʝʩʦʢʫʣʴʪʫʨʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʚʚʝʜʝʥʳ: ʣʠʩʪʚʝʥʥʠʮʘ ʩʠʙʠʨʩʢʘʷ, ʚʷʟ ʤʝʣʢʦʣʠʩʪʥʳʡ, ʚʠʰʥʷ ʩʪʝʧʥʘʷ.  
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5. ʇʨʝʦʙʣʘʜʘʶʱʠʤ ʪʠʧʦʤ ʣʝʩʘ ʷʚʣʷʝʪʩʷ ʨʘʟʥʦʪʨʘʚʥʳʡ. ʉʨʝʜʥʠʡ ʢʣʘʩʩ 

ʙʦʥʠʪʝʪʘ - II,2, ʩʦʩʥʳ - I,6. ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʘʷ ʧʦʣʥʦʪʘ - 0,65. ʆʙʱʠʡ ʟʘʧʘʩ 

ʥʘʩʘʞʜʝʥʠʡ ʚ 2014 ʛʦʜʫ ʩʦʩʪʘʚʠʣ 32095,0 ʤ
3
, ʯʪʦ ʥʘ 41,4% ʙʦʣʴʰʝ, ʘ ʩʦʩʥʳ - 

21012 ʤ
3
 ï ʥʘ 1,9% ʤʝʥʴʰʝ, ʯʝʤ ʚ 1950 ʛ. ʉʨʝʜʥʠʡ ʟʘʧʘʩ ʥʘ 1 ʛʘ ʣʝʩʦʧʦʢʨʳʪʦʡ 

ʧʣʦʱʘʜʠ ʚ 1950 ʛ. ʧʨʝʚʳʩʠʣ ʪʘʢʦʚʦʡ 2014 ʛ. ʚ - 3,7 ʨʘʟʘ, ʧʦ ʩʦʩʥʝ ʚ - 3,5 ʨʘʟʘ, ʘ 

ʦʙʱʠʡ ʩʨʝʜʥʠʡ ʧʨʠʨʦʩʪ ʥʘ 1 ʛʘ ʣʝʩʦʧʦʢʨʳʪʦʡ ʧʣʦʱʘʜʠ - ʚ 5,7 ʨʘʟ, ʧʦ ʩʦʩʥʝ - ʚ 3,7 

ʨʘʟʘ. ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ ʧʣʦʱʘʜʠ ʠ ʟʘʧʘʩʦʚ ʥʘʩʘʞʜʝʥʠʡ ʟʘ 70-ʣʝʪʥʠʡ ʧʝʨʠʦʜ, 

ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʘ ʩ ʠʟʤʝʥʝʥʠʝʤ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʛʨʘʥʠʮ ʣʝʩʥʠʯʝʩʪʚʘ ʚ ʩʪʦʨʦʥʫ 

ʫʚʝʣʠʯʝʥʠʷ. 

6. ɽʩʪʝʩʪʚʝʥʥʦʝ ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʩʦʩʥʳ ʚ ʪʠʧʘʭ ʣʝʩʘ ʩʦʩʥʷʢ ʨʘʟʥʦʪʨʘʚʥʳʡ ʠ 

ʩʦʩʥʷʢ ʢʫʩʪʘʨʥʠʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʳʡ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʙʣʘʛʦʥʘʜʝʞʥʦʛʦ ʧʦʜʨʦʩʪʘ.   
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ɻʃɸɺɸ II . ʉʆʉʊʆʗʅʀɽ ʀʉʉʃɽɼʋɽʄʆɻʆ ɺʆʇʈʆʉɸ 

 

2.1 ʆʩʦʙʝʥʥʦʩʪʠ ʨʦʩʪʘ ʩʦʩʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʬʠʪʦʮʝʥʦʟʘʭ ʩʪʝʧʠ 

ʉʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ ʩʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʫ ʣʝʩʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ ʥʘ ʶʛʝ 

ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ʅʘ ʨʦʩʪ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʵʪʦʡ ʧʦʨʦʜʳ ʚ ʫʩʣʦʚʠʷʭ ʩʫʭʦʡ, 

ʟʘʩʫʰʣʠʚʦʡ ʩʪʝʧʠ ʠ ʣʝʩʦʩʪʝʧʠ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʨʷʜ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ: ʩʚʝʪ, ʪʝʧʣʦ, ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʠ ʚʦʟʜʫʭʘ, ʧʦʯʚʝʥʥʦʝ ʧʣʦʜʦʨʦʜʠʝ, 

ʨʝʣʴʝʬ, ʫʨʦʚʝʥʴ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʩʪʨʦʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ 

ʧʦʯʚ, ʩʦʜʝʨʞʘʥʠʝ ʩʦʣʝʡ ʠ ʢʘʨʙʦʥʘʪʦʚ ʚ ʧʦʯʚʝ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ɺ.ʅ. ɻʘʙʝʝʚʘ 

(1990) ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʣʝʥʪʦʯʥʳʭ ʙʦʨʘʭ, ʣʝʩʘʭ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ʠ ʧʦʜʟʦʥʳ 

ʶʞʥʦʡ ʪʘʡʛʠ, ʩʚʷʟʴ ʧʨʠʨʦʩʪʘ ʩ ʣʶʙʳʤ ʦʪʜʝʣʴʥʦ ʚʟʷʪʳʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ 

ʩʣʘʙʘʷ.  

ʆʪʥʦʰʝʥʠʝ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʢ ʪʝʧʣʦʚʦʤʫ ʨʝʞʠʤʫ ʚʦʟʜʫʭʘ ʠ ʧʦʯʚʳ ʤʦʞʥʦ 

ʦʮʝʥʠʪʴ ʧʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʧʦʣʦʞʝʥʠʶ ʠʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʘʨʝʘʣʘ, ʧʨʠʭʦʜʷʱʝʛʦʩʷ 

ʥʘ ʩʨʝʜʥʠʝ ʰʠʨʦʪʳ ʩ ʫʤʝʨʝʥʥʦ ʭʦʣʦʜʥʳʤ ʢʣʠʤʘʪʦʤ. ʇʨʦʠʟʨʘʩʪʘʥʠʝ ʭʚʦʡʥʳʭ ʚ 

ʢʫʣʴʪʫʨʝ ʟʥʘʯʠʪʝʣʴʥʦ ʶʞʥʝʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʛʨʘʥʠʮ ʘʨʝʘʣʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʭ ʥʘ ʶʛ ʦʛʨʘʥʠʯʠʚʘʝʪ ʥʝ ʠʟʙʳʪʦʢ ʪʝʧʣʘ, ʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʫʚʣʘʞʥʝʥʠʝ. ʉʦʩʥʘ, ʚ ʦʩʪʨʦʚʥʳʭ ʙʦʨʘʭ ʚ ʫʩʣʦʚʠʷʭ ʢʦʨʦʪʢʦʛʦ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʧʨʦʥʠʢʘʝʪ ʜʘʞʝ ʜʦ ʛʨʘʥʠʮʳ ʩ 

ʧʦʣʫʧʫʩʪʳʥʝʡ ʙʣʘʛʦʜʘʨʷ ʧʝʩʯʘʥʳʤ ʧʦʯʚʘʤ, ʥʘ ʢʦʪʦʨʳʭ ʩʣʘʙʝʝ, ʯʝʤ ʥʘ ʩʫʛʣʠʥʢʘʭ, 

ʚʳʨʘʞʝʥʘ ʧʦʯʚʝʥʥʘʷ ʟʘʩʫʭʘ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ 

ʨʘʩʪʝʥʠʡ ʧʦʚʳʰʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʠʭ ʚʦʟʨʘʩʪʘ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ 

ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʪʢʘʥʝʡ ʠ ʩʪʨʫʢʪʫʨʥʦʡ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ 

(ɹʠʨʶʢʦʚ, 1979). ʊʘʢ, ʣʠʩʪʚʝʥʥʠʮʘ ʩʠʙʠʨʩʢʘʷ ʫʩʧʝʰʥʦ ʧʨʦʠʟʨʘʩʪʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʶʞʥʝʝ ʩʚʦʝʛʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʘʨʝʘʣʘ (ʄʠʨʦʥʦʚ, 1977).  

ʉʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʥʠʟʢʦʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ. ʆʜʥʘʢʦ ʦʥʘ ʥʝ ʤʦʞʝʪ ʚʳʥʦʩʠʪʴ ʜʣʠʪʝʣʴʥʦʛʦ 

ʟʘʚʷʜʘʥʠʷ ʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʧʦʩʣʝ ʵʪʦʛʦ ʪʫʨʛʦʨ, ʢʘʢ ʵʪʦ ʩʚʦʡʩʪʚʝʥʥʦ ʨʘʩʪʝʥʠʷʤ 

ʧʫʩʪʳʥʠ. ʇʦ ʤʥʝʥʠʶ ɹ.ɸ. ɸʣʠʧʦʚʘ ʠ ʜʨ. (2022), ʪʦʣʴʢʦ ʣʠʩʪʚʝʥʥʠʮʘ ʩʠʙʠʨʩʢʘʷ ʚ 

ʧʦʜʦʙʥʳʭ ʫʩʣʦʚʠʷʭ ʩʧʦʩʦʙʥʘ ʬʦʨʤʠʨʦʚʘʪʴ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ ʜʨʝʚʦʩʪʦʠ. 
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ɼʣʷ ʨʦʩʪʘ ʩʦʩʥʳ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʥʘʣʠʯʠʝ ʚ ʚʝʨʭʥʝʤ 

ʢʦʨʥʝʦʙʠʪʘʝʤʦʤ ʩʣʦʝ ʧʦʯʚʳ ʣʝʛʢʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʆʩʦʙʝʥʥʦ ʩʠʣʴʥʦ ʵʪʦ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʪʝʧʥʳʭ ʫʩʣʦʚʠʷʭ, ʠ ʚ ʤʝʥʴʰʝʡ ʤʝʨʝ ï ʚ ʣʝʩʥʦʡ ʟʦʥʝ. ʊʘʢ, ʚ 

ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʯʪʠ ʚʩʝ ʩʦʩʥʷʢʠ ʥʘ ʧʝʩʯʘʥʳʭ, ʩʫʧʝʩʯʘʥʳʭ ʠ ʜʘʞʝ ʥʘ 

ʩʫʛʣʠʥʠʩʪʳʭ ʧʦʯʚʘʭ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʟʘʙʦʣʦʯʝʥʥʳʭ) ʦʪʥʦʩʷʪʩʷ ʢ I-Iʘ ʢʣʘʩʩʘʤ 

ʙʦʥʠʪʝʪʘ (ɿʝʣʠʢʦʚ, 1971).  

ɻ.ʌ. ʄʦʨʦʟʦʚ (1921) ʦʪʤʝʯʘʣ, ʯʪʦ ʥʘ ʣʫʯʰʠʡ ʨʦʩʪ ʩʦʩʥʳ ʚ ʧʨʠʩʪʝʧʥʳʭ 

ʙʦʨʘʭ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʝ ʩʦʙʩʪʚʝʥʥʦ ʤʝʭʘʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚʳ, ʘ ʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʨʝʞʠʤ ʚʣʘʞʥʦʩʪʠ ʚʩʣʝʜʩʪʚʠʝ ʣʫʯʰʝʛʦ ʚʣʘʛʦʥʘʢʦʧʣʝʥʠʷ ʧʦʩʣʝ 

ʩʥʝʛʦʪʘʷʥʠʷ.  

ʅʘ ʙʣʠʟʢʦʚʦʜʥʳʭ ʧʝʩʢʘʭ ʩʪʝʧʥʦʡ ʟʦʥʳ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʣʫʯʰʠʡ ʨʦʩʪ 

ʩʦʩʥʳ ʥʘʙʣʶʜʘʣʩʷ ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʟʘʣʝʛʘʥʠʝʤ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʥʝ ʛʣʫʙʞʝ 1-1,5 ʤ. ʇʨʠ 

ʚʝʩʝʥʥʝʤ ʧʦʜʲʝʤʝ ʫʨʦʚʥʷ ʜʦ 0,4-0,5 ʤ ʠ ʦʧʫʩʢʘʥʠʠ ʢ ʦʩʝʥʠ ʜʦ 1,0-1,5 ʤ ʩʦʩʥʦʚʳʝ 

ʢʫʣʴʪʫʨʳ 50-55 ʣʝʪ ʨʘʟʚʠʚʘʣʠʩʴ ʧʦ 1ʘ ʢʣʘʩʩʫ ʙʦʥʠʪʝʪʘ.  

ɹʦʣʝʝ ʥʘʧʨʷʞʝʥʥʳʡ ʚʦʜʥʳʡ ʨʝʞʠʤ ʚ ʩʪʝʧʥʳʭ ʨʘʡʦʥʘʭ ʩʦʟʜʘʝʪʩʷ ʥʘ 

ʵʨʦʜʠʨʦʚʘʥʥʳʭ ʧʝʩʯʘʥʳʭ ʧʦʯʚʘʭ. ʇʨʠ ʠʭ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʨʘʟʨʫʰʝʥʠʠ ʚʦʜʥʳʡ 

ʨʝʞʠʤ ʠʟʤʝʥʷʝʪʩʷ ʤʘʣʦ, ʧʦʵʪʦʤʫ ʫʚʣʘʞʥʝʥʠʝ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʨʦʩʪ ʩʦʩʥʳ 

ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʫʭʫʜʰʘʶʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ʆʜʥʘʢʦ ʚ 20-ʣʝʪʥʠʭ ʢʫʣʴʪʫʨʘʭ 

ʩʦʩʥʳ ʧʨʠ ʵʪʦʤ ʥʝ ʦʙʥʘʨʫʞʝʥʘ ʨʘʟʥʠʮʘ ʚ ʨʦʩʪʝ, ʪʘʢ ʢʘʢ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʙʦʢʦʚʳʭ ʢʦʨʥʝʡ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʚ ʚʝʨʭʥʝʤ ʤʘʣʦ-ʚʣʘʛʦʝʤʢʦʤ ʠ 

ʙʝʜʥʦʤ ʧʝʩʢʝ, ʘ ʥʝ ʚ ʧʦʛʨʝʙʝʥʥʦʡ ʛʫʤʫʩʠʨʦʚʘʥʥʦʡ ʧʦʯʚʝ, ʜʦ ʢʦʪʦʨʦʡ ʷʢʦʨʥʳʝ 

ʢʦʨʥʠ ʜʦʙʠʨʘʶʪʩʷ ʚ ʙʦʣʝʝ ʧʦʟʜʥʝʤ ʚʦʟʨʘʩʪʝ (ʚ 40-50 ʣʝʪ), ʛʜʝ ʬʦʨʤʠʨʫʝʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʷʨʫʩ ʙʦʢʦʚʳʭ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʢʦʨʥʝʡ (ɼʘʥʴʰʠʥ, 1971). 

ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʫʚʣʘʞʥʝʥʠʝʤ ʚ ʙʫʛʨʠʩʪʳʭ ʧʝʩʢʘʭ (ɿʶʟʴ, 1968) ʥʘ 

ʦʙʣʝʩʝʥʥʦʤ ʠ ʙʝʟʣʝʩʥʦʤ ʫʯʘʩʪʢʘʭ ʩ ʛʣʫʙʦʢʠʤʠ ʛʨʫʥʪʦʚʳʤʠ ʚʦʜʘʤʠ (8-10 ʤ) 

ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʚʦʜʥʳʡ ʨʝʞʠʤ ʟʜʝʩʴ ʦʪʥʦʩʠʪʩʷ ʢ ʧʝʨʠʦʜʠʯʝʩʢʠ 

ʧʨʦʤʳʚʥʦʤʫ ʪʠʧʫ ʧʨʠ ʢʨʘʡʥʝ ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʚʣʘʛʦʟʘʨʷʜʢʝ ʧʦ ʵʣʝʤʝʥʪʘʤ ʨʝʣʴʝʬʘ. 

ɺ ʧʝʩʯʘʥʳʭ ʙʫʛʨʘʭ ʚʳʩʦʪʦʡ ʙʦʣʝʝ 2 ʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʜ ʠʭ ʚʝʨʰʠʥʘʤʠ 

(ʛʣʫʙʞʝ 1 ʤ) ʦʙʳʯʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʧʣʦʭʦ ʫʚʣʘʞʥʝʥʥʦʝ çʷʜʨʦ ʠʩʩʫʰʝʥʠʷè. ʕʪʦ 

ʪʠʧʠʯʥʳʡ ʠʤʧʝʨʤʘʮʠʜʥʳʡ ʛʦʨʠʟʦʥʪ (ʧʦ ɻ.ʅ. ɺʳʩʦʮʢʦʤʫ) ʩ ʫʚʣʘʞʥʝʥʠʝʤ ʥʘ 
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ʫʨʦʚʥʝ ʪʨʫʜʥʦʜʦʩʪʫʧʥʦʡ ʚʣʘʛʠ (ʈʦʜʝ, 1952). ʅʘ ʩʢʣʦʥʘʭ ʚʣʘʞʥʦʩʪʴ ʚʳʰʝ, ʘ ʚ 

ʢʦʪʣʦʚʠʥʘʭ ʠʥʦʛʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʜʘʞʝ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʝ ʚʝʩʝʥʥʝʝ ʧʝʨʝʫʚʣʘʞʥʝʥʠʝ, 

ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʩʢʦʧʣʝʥʠʝʤ ʩʥʝʛʘ ʥʘ ʥʝʟʘʚʝʪʨʝʥʥʳʭ ʯʘʩʪʷʭ ʩʢʣʦʥʦʚ (ɿʶʟʴ, 1968). 

ʅʝʦʙʣʝʩʝʥʥʳʝ ʩʣʘʙʦ-ʟʘʨʦʩʰʠʝ ʪʨʘʚʦʡ ʙʫʛʨʳ ʥʘʥʦʩʥʦʛʦ (ʧʝʨʝʚʝʷʥʥʦʛʦ 

ʚʝʪʨʦʤ) ʧʝʩʢʘ ʦʪʣʠʯʘʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʠʤ, ʯʝʤ ʧʦʜ ʩʦʩʥʷʢʘʤʠ, ʠʩʩʫʰʝʥʠʝʤ 

ʧʝʩʢʘ ʚ ʚʝʨʭʥʠʭ ʢʦʨʥʝʦʙʠʪʘʝʤʳʭ ʩʣʦʷʭ, ʭʦʪʷ ʨʝʞʠʤ ʫʚʣʘʞʥʝʥʠʷ ʦʜʠʥʘʢʦʚʳʡ. ɺ 

ʮʝʣʦʤ ʚʩʭʦʣʤʣʝʥʠʷ ʙʫʛʨʠʩʪʳʭ ʧʝʩʢʦʚ ʚ ʩʫʭʦʡ ʩʪʝʧʠ ʧʦ ʨʝʞʠʤʫ ʫʚʣʘʞʥʝʥʠʷ 

ʧʨʠʙʣʠʞʘʶʪʩʷ ʢ ʧʝʩʯʘʥʳʤ ʟʝʤʣʷʤ ʘʨʠʜʥʳʭ ʦʙʣʘʩʪʝʡ, ʛʜʝ ʛʣʘʚʥʳʝ ʬʘʢʪʦʨʳ 

ʠʩʩʫʰʝʥʠʷ - ʩʪʝʧʝʥʴ ʠʭ ʟʘʨʘʩʪʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʠ ʫʧʣʦʪʥʝʥʠʝ (ʩʚʷʟʥʦʩʪʴ). 

ʏʝʤ ʨʳʭʣʝʝ ʧʝʩʯʘʥʘʷ ʤʘʩʩʘ, ʪʝʤ ʦʥʘ ʚ ʧʫʩʪʳʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʣʘʞʥʝʝ ʠ ʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʘ ʜʣʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (ɺʳʩʦʮʢʠʡ, 1952, 1960 ʠ ʜʨ.). ɺ ʧʝʩʢʘʭ ʩʪʝʧʥʦʡ 

ʟʦʥʳ, ʢʘʢ ʠ ʚ ʣʝʩʥʦʡ ʟʦʥʝ, ʛʣʘʚʥʳʡ ʬʘʢʪʦʨ ʠʭ ʫʚʣʘʞʥʝʥʠʷ ï ʚʣʘʛʦʝʤʢʦʩʪʴ. ʇʦ 

ʩʫʱʝʩʪʚʫ, ʧʝʩʯʘʥʳʝ ʙʫʛʨʳ ʚ ʢʘʢʦʡ-ʪʦ ʩʪʝʧʝʥʠ ʥʘʧʦʤʠʥʘʶʪ ʧʦʣʫʧʫʩʪʳʥʶ 

ʚʩʣʝʜʩʪʚʠʝ ʥʝʜʦʧʦʣʫʯʝʥʠʷ ʠʤʠ ʦʩʘʜʢʦʚ ʠʟ-ʟʘ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʣʴʝʬʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ɻ.ʅ. ɺʳʩʦʮʢʦʛʦ (1930) ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʢʦʧʠʪʝʣʷʤʠ ʚʣʘʛʠ 

ʷʚʣʷʶʪʩʷ ʥʝ ʧʝʩʯʘʥʳʝ, ʛʦʣʳʝ ʠʣʠ ʩʣʘʙʦ-ʟʘʨʦʩʰʠʝ ʙʫʛʨʳ, ʘ ʢʦʪʣʦʚʠʥʳ, ʯʝʨʝʟ 

ʢʦʪʦʨʳʝ ʟʘ ʩʯʝʪ ʥʘʢʦʧʣʝʥʠʷ ʚʝʨʭʦʚʦʜʢʠ ʧʦʧʦʣʥʷʶʪʩʷ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ. 

ʅʝ ʤʝʥʝʝ ʚʘʞʥʦʡ ʷʚʣʷʝʪʩʷ ʠ ʦʨʦʛʨʘʬʠʷ ʤʝʩʪʘ ʧʨʦʠʟʨʘʩʪʘʥʠʷ. ʃʫʯʰʠʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʚ ʘʨʠʜʥʳʭ ʫʩʣʦʚʠʷʭ 

ʩʢʣʘʜʳʚʘʶʪʩʷ ʚ ʧʦʥʠʞʝʥʠʷʭ ʨʝʣʴʝʬʘ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʘʩʘʞʜʝʥʠʷ ʚ ʧʦʥʠʞʝʥʠʷʭ 

ʠʤʝʶʪ ʙʦʣʴʰʫʶ ʩʨʝʜʥʶʶ ʚʳʩʦʪʫ ʠ ʠʥʪʝʥʩʠʚʥʦ ʧʨʠʨʘʩʪʘʶʪ ʚ ʚʳʩʦʪʫ ʩ ʧʝʨʚʳʭ 

ʣʝʪ ʧʦʩʣʝ ʧʦʩʘʜʢʠ, ʘ ʥʘ ʚʝʨʰʠʥʝ ʟʘʤʝʪʥʦ ʦʪʩʪʘʶʪ ʚ ʨʦʩʪʝ. ʇʠʢʦʚʦʝ ʟʥʘʯʝʥʠʝ 

ʪʝʢʫʱʝʛʦ ʧʨʠʨʦʩʪʘ ʚ ʚʳʩʦʪʫ ʥʘʩʪʫʧʘʝʪ ʨʘʥʴʰʝ ʚ ʥʘʩʘʞʜʝʥʠʷʭ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ 

ʧʦʥʠʞʝʥʠʷʭ (ʚ 9 ʣʝʪ), ʟʘʪʝʤ ʥʘ ʩʨʝʜʠʥʝ ʩʢʣʦʥʦʚ (18 ʣʝʪ) ʠ ʟʘʪʝʤ ʥʘ ʚʝʨʰʠʥʝ 

ʭʦʣʤʦʚ ï ʧʦʩʣʝ 20 ʣʝʪ (ʆʩʠʧʝʥʢʦ, ɿʘʣʝʩʦʚ, 2016). 

ɺ ʩʪʝʧʥʦʡ ʟʦʥʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʦʯʚʝʥʥʫʶ ʟʘʩʫʭʫ, ʚ ʩʦʩʥʦʚʳʭ ʢʫʣʴʪʫʨʘʭ ʥʘ 

ʧʝʩʢʘʭ ʜʨʝʚʝʩʥʳʡ ʧʦʣʦʛ ʫʤʝʥʴʰʘʝʪ ʠʩʧʘʨʝʥʠʝ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʨʘʩʪʠ ʩʘʤʦʡ ʩʦʩʥʝ. 

ʇʨʠ ʵʪʦʤ ʧʨʠ ʙʣʠʟʢʦʤ ʟʘʣʝʛʘʥʠʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚ ʩʪʝʧʠ ʩʪʘʥʦʚʠʪʩʷ ʟʘʤʝʪʥʦʡ 

ʠʩʩʫʰʘʶʱʘʷ ʨʦʣʴ ʣʝʩʘ (ɺʳʩʦʮʢʠʡ, 1930). 
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ʇʝʨʝʫʚʣʘʞʥʝʥʠʝ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʷʚʣʷʝʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʤ 

ʬʘʢʪʦʨʦʤ, ʫʢʦʨʘʯʠʚʘʶʱʠʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. 

ʅʘʙʣʶʜʝʥʠʷʤʠ ɺ.ɺ. ʄʠʨʦʥʦʚʘ (1977) ʚ ɹʫʟʫʣʫʢʩʢʦʤ ʙʦʨʫ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʤʦʣʦʜʳʝ ʢʫʣʴʪʫʨʳ ʩʦʩʥʳ ʣʫʯʰʠʤ ʧʨʠʨʦʩʪʦʤ ʦʪʣʠʯʘʣʠʩʴ ʚ ʛʦʜʳ ʩ ʚʝʩʝʥʥʠʤ 

ʧʦʜʪʦʧʣʝʥʠʝʤ.  

ʇʨʠ ʦʮʝʥʢʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʚ ʫʩʣʦʚʠʷʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʦʟʦʙʥʦʚʣʝʥʠʷ 

ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʩʣʝʜʫʝʪ ʦʩʦʙʦ ʧʦʜʯʝʨʢʥʫʪʴ ʟʥʘʯʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ 

ʧʦʯʚʝ (ʊʶʨʠʥ, 1940). ʍʚʦʡʥʳʝ ʧʦʨʦʜʳ ʦʪʥʦʩʷʪʩʷ ʢ ʨʘʩʪʝʥʠʷʤ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʤʠʢʦʪʨʦʬʥʦʛʦ ʪʠʧʘ ʧʠʪʘʥʠʷ (ʃʦʙʘʥʦʚ, 1953). ʇʨʠ ʩʠʣʴʥʦʤ ʥʝʜʦʩʪʘʪʢʝ ʘʟʦʪʘ ʠ 

ʤʘʣʦʤ ʩʦʜʝʨʞʘʥʠʠ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʷʭ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʘʢʪʠʚʥʦʝ 

ʨʘʟʚʠʪʠʝ ʤʠʢʦʨʠʟʥʳʭ ʛʨʠʙʦʚ ʟʘʜʝʨʞʠʚʘʝʪʩʷ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʚ ʨʷʜʝ ʝʚʨʦʧʝʡʩʢʠʭ 

ʩʪʨʘʥ ʚ ʧʦʩʝʚʥʳʭ ʦʪʜʝʣʝʥʠʷʭ ʧʠʪʦʤʥʠʢʦʚ, ʚ ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʘ, ʧʨʠʥʷʪʦ 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘ ʫʨʦʚʥʝ 6-8%. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦʯʚ ʧʦ ʣʝʩʦʧʨʠʛʦʜʥʦʩʪʠ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʜʦʣʞʥʦ ʫʜʝʣʷʪʴʩʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ, ʛʣʫʙʠʥʝ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ 

ʚʦʜ, ʩʪʝʧʝʥʠ ʠʭ ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʥʘʣʠʯʠʶ ʪʦʢʩʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʚʨʝʜʥʳʭ 

ʠʦʥʦʚ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ ʚ ʧʦʯʚʘʭ ʠ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜʘʭ, ʩʪʝʧʝʥʠ 

ʩʦʣʦʥʮʝʚʘʪʦʩʪʠ (ɸʟʙʘʝʚ ʠ ʜʨ., 2019).  

ʇʦ ʤʥʝʥʠʶ ɸ.ɸʢ. ɻʫʨʩʢʦʛʦ (2008) ʥʘ ʟʦʥʘʣʴʥʳʭ ʧʦʯʚʘʭ ʩʫʤʤʘ ʩʦʣʝʡ ʠʣʠ ʠʭ 

ʨʘʟʜʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ (ʭʣʦʨʠʜʦʚ, ʩʫʣʴʬʘʪʦʚ ʠ ʪ.ʧ.), ʛʣʫʙʠʥʘ ʠ ʤʦʱʥʦʩʪʴ 

ʟʘʣʝʛʘʥʠʷ ʢʘʨʙʦʥʘʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʨʠʟʥʘʢʦʤ 

ʫʛʥʝʪʝʥʠʷ ʚ ʨʦʩʪʝ ʜʨʝʚʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʇʦ ʜʘʥʥʳʤ ɽ.ʅ. ʏʝʰʫʠʥʦʚʘ ʠ ʖ.ʇ. 

ɼʝʤʘʢʦʚʘ (2006), ʩʦʩʥʘ ʤʝʥʝʝ ʦʪʟʳʚʯʠʚʘ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ, ʯʝʤ, ʙʝʨʝʟʘ, ʯʪʦ 

ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʜʥʦʟʥʘʯʥʦ ʩʫʜʠʪʴ ʦ ʚʟʘʠʤʦʩʚʷʟʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʚʳʞʠʚʘʝʤʦʩʪʠ 

ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʦʪ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ. ʉ.ɺ. ɿʘʣʝʩʦʚ ʩ ʩʦʘʚʪ. (2017) ʩʯʠʪʘʶʪ, 

ʯʪʦ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʣʠʤʠʪʠʨʫʶʱʠʤ ʣʝʩʦʧʨʠʛʦʜʥʦʩʪʴ ʧʦʯʚʳ, ʷʚʣʷʝʪʩʷ 

ʩʪʝʧʝʥʴ ʟʘʩʦʣʝʥʠʷ ʠ ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʘʪʨʠʷ ʠ ʤʘʛʥʠʷ. ʇʦʜʦʙʥʳʝ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʩʦʩʪʘʚʣʝʥʥʳʝ ʜʣʷ ʩʪʝʧʥʳʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ, ʫʯʠʪʳʚʘʶʱʠʝ 

ʤʝʩʪʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʤʦʛʣʠ ʙʳ ʢʘʯʝʩʪʚʝʥʥʦ ʫʣʫʯʰʠʪʴ ʨʝʟʫʣʴʪʘʪʳ 

ʣʝʩʦʢʫʣʴʪʫʨʥʳʭ ʨʘʙʦʪ. 
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ɺʳʩʦʢʘʷ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʩʦʩʥʳ ʢ ʞʝʩʪʢʠʤ ʧʦʯʚʝʥʥʦ-ʛʨʫʥʪʦʚʳʤ 

ʫʩʣʦʚʠʷʤ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʚʦʡʩʪʚʘʤʠ ʝʝ ʚʩʘʩʳʚʘʶʱʠʭ ʢʦʨʥʝʡ, 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʫʢʦʨʝʥʝʥʠʷ ʠ ʧʦʚʳʰʝʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʚʩʝʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ. ʇʦʩʣʝʜʥʝʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ ʤʝʞʜʫ 

ʧʨʠʨʦʩʪʦʤ ʜʨʝʚʝʩʠʥʳ, ʢʦʣʠʯʝʩʪʚʦʤ ʭʚʦʠ ʠ ʤʘʩʩʦʡ ʚʩʘʩʳʚʘʶʱʠʭ ʢʦʨʥʝʡ, ʪ.ʝ. ʧʦ 

ʨʘʩʯʝʪʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʨʥʝʡ ʠʣʠ ʭʚʦʠ.  

ɺ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ ʫ ʩʦʩʥʳ ʥʘʙʣʶʜʘʝʪʩʷ ʤʝʥʴʰʝʝ ʫʯʘʩʪʠʝ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ 

ʚ ʦʙʱʝʡ ʤʘʩʩʝ ʨʘʩʪʝʥʠʷ. ʊʘʢ, ʧʦ ʜʘʥʥʳʤ ɸ.ʇ. ʑʝʨʙʘʢʦʚʘ (1954), ʫ 1-ʣʝʪʥʠʭ 

ʩʝʷʥʮʝʚ ʩʦʩʥʳ ʜʦʣʷ ʢʦʨʥʝʡ ʩʦʩʪʘʚʣʷʝʪ 23%, ʝʣʠ 31%, ʣʠʩʪʚʝʥʥʠʮʳ ʩʠʙʠʨʩʢʦʡ 

56%, ʢʝʜʨʘ ʩʠʙʠʨʩʢʦʛʦ 48% ʦʪ ʦʙʱʝʡ ʤʘʩʩʳ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʢʨʦʥʘ ʩʦʩʥʳ 

ʥʘʨʘʩʪʘʝʪ ʙʳʩʪʨʦ, ʘ ʜʦʣʷ ʢʦʨʥʝʡ ʫ ʭʦʨʦʰʦ ʨʘʩʪʫʱʠʭ ʩʝʷʥʮʝʚ ʨʝʟʢʦ ʫʤʝʥʴʰʘʝʪʩʷ ï 

ʜʦ 1-3% (ʉʤʠʨʥʦʚ ʠ ʜʨ., 1975). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʠʨʦʩʪʘ 

ʜʨʝʚʝʩʥʦʡ ʤʘʩʩʳ ʩʦʩʥʘ ʥʫʞʜʘʝʪʩʷ ʚ ʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʤʝʣʢʠʭ ʢʦʨʥʝʡ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʭʚʦʡʥʳʤʠ ʧʦʨʦʜʘʤʠ. 

ɿʘʥʦʩ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʪʣʦʚʠʥ ʚʳʜʫʚʘʥʠʷ ʵʦʣʦʚʳʤ ʥʘʥʦʩʦʤ, ʜʘʞʝ ʥʝʙʦʣʴʰʠʤ 

ʩʣʦʝʤ (0,1-0,2 ʤ), ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʠʣʝʥʠʶ ʧʨʠʨʦʩʪʘ ʩʦʩʥʳ ʩ ʚʦʟʨʘʩʪʦʤ, ʪʘʢ ʢʘʢ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʤʦʱʥʦʩʪʴ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʧʦ ʧʣʦʜʦʨʦʜʠʶ ʠ ʨʳʭʣʦʩʪʠ 

ʢʦʨʥʝʦʙʠʪʘʝʤʦʛʦ ʩʣʦʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʫʩʠʣʠʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʥʘʜʟʝʤʥʦʡ 

ʯʘʩʪʠ ʠ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʚʟʘʠʤʥʘʷ ʩʪʠʤʫʣʷʮʠʷ ʟʘʚʠʩʠʤʳʭ ʧʨʦʮʝʩʩʦʚ 

(ʐʤʘʣʴʛʘʫʟʝʥ, 1961).  

ʆ ʚʳʩʰʠʭ ʧʨʝʜʝʣʘʭ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʜʣʷ ʩʦʩʥʳ ʛʦʚʦʨʠʪʴ ʪʨʫʜʥʦ, ʪʘʢ 

ʢʘʢ ʥʘ ʧʣʦʜʦʨʦʜʥʳʭ ʧʦʯʚʘʭ ʚʩʝ ʭʚʦʡʥʳʝ ʧʦʨʦʜʳ ʥʝ ʠʩʧʦʣʴʟʫʶʪ ʟʘʧʘʩʳ ʵʣʝʤʝʥʪʦʚ 

ʧʠʪʘʥʠʷ ʧʦʣʥʦʩʪʴʶ ʜʘʞʝ ʚ ʩʘʤʦʤ ʚʝʨʭʥʝʤ ʩʣʦʝ. ɺ.ɼ. ɿʝʣʠʢʦʚ (1971) ʦʧʨʝʜʝʣʠʣ, 

ʯʪʦ ʟʘʧʘʩʳ ʜʦʩʪʫʧʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ (ʬʦʩʬʦʨʘ, ʢʘʣʠʷ, ʦʙʱʝʛʦ ʘʟʦʪʘ) ʚ ʧʦʯʚʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʥʠʭ ʣʝʩʘ. ʆʜʥʘʢʦ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʩʦʩʥʷʢʠ ʯʘʩʪʦ ʨʘʩʪʫʪ ʥʘ ʧʦʯʚʘʭ, ʛʜʝ ʟʘʧʘʩʳ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʚ ʩʫʤʤʝ ʠʣʠ 

ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʚ ʦʪʜʝʣʴʥʦʩʪʠ ʥʝʜʦʩʪʘʪʦʯʥʳ ʜʣʷ ʧʦʣʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʵʪʦʡ ʧʦʨʦʜʳ. 

ɸ.ʗ. ʆʨʣʦʚ (1973) ʩʯʠʪʘʝʪ, ʯʪʦ ʫʣʫʯʰʝʥʠʝ ʨʦʩʪʘ ʩʦʩʥʳ ʩ ʧʝʨʝʭʦʜʦʤ ʦʪ 

ʙʝʜʥʳʭ ʧʦʯʚ ʢ ʙʦʣʝʝ ʧʣʦʜʦʨʦʜʥʳʤ ʚ ʣʝʩʥʦʡ ʟʦʥʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ 
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ʫʩʪʦʡʯʠʚʳʡ ʨʝʞʠʤ ʫʚʣʘʞʥʝʥʠʷ ʠ ʘʵʨʘʮʠʠ ʩʦʯʝʪʘʝʪʩʷ ʩ ʦʙʦʛʘʱʝʥʥʦʩʪʴʶ 

ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ ʟʦʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʚʩʣʝʜʩʪʚʠʝ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ 

ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʝʩʢʦʚ ʠʣʠ ʧʦʷʚʣʝʥʠʷ ʧʨʦʩʣʦʝʢ 

ʩʫʛʣʠʥʢʦʚ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʫʣʫʯʰʘʝʪʩʷ ʩʥʘʙʞʝʥʠʝ ʘʟʦʪʦʤ, ʪʦʨʤʦʟʠʪʩʷ 

ʧʦʜʟʦʣʦʦʙʨʘʟʦʚʘʥʠʝʤ ʠ, ʚʦʟʤʦʞʥʦ, ʩʪʠʤʫʣʠʨʫʝʪʩʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ɸʟʦʪ ʠ ʟʦʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʘʢʢʫʤʫʣʠʨʫʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ 

ʧʦʜʩʪʠʣʢʝ, ʥʦ ʠ ʚ ʚʝʨʭʥʠʭ ʤʠʥʝʨʘʣʴʥʳʭ ʩʣʦʷʭ ʧʦʯʚʳ, ʯʪʦ ʩʦʜʝʡʩʪʚʫʝʪ 

ʫʢʦʨʝʥʥʦʤʫ ʨʦʩʪʫ ʩʦʩʥʳ. 

ʋʩʪʘʥʦʚʣʝʥʦ (ʊʫʨʯʠʥʘ, ɹʘʥʥʠʢʦʚʘ, 2023), ʯʪʦ ʫʩʧʝʰʥʦʩʪ ɹʨʦʩʪʘ ʩʦʩʥʦʚʳʭ 

ʢʫʣʴʪʫʨ ʥʘ ʙʫʛʨʠʩʪʳʭ ʧʝʩʢʘʭ ʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʟʘʚʠʩʠʪ ʦʪ ʫʚʣʘʞʥʝʥʠʷ ʠ 

ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ. ʅʘ ʩʢʣʦʥʘʭ ʠ ʚ ʥʠʟʠʥʘʭ ʩ ʧʦʛʨʝʙʝʥʥʳʤʠ ʧʦʯʚʘʤʠ, ʨʦʩʪ 

ʢʫʣʴʪʫʨ ʩʦʩʥʳ ʜʦ 25-30 ʣʝʪ ʭʦʨʦʰʠʡ, ʟʘʪʝʤ ʩʥʠʞʘʝʪʩʷ ʩ II-III ʢʣʘʩʩʘ ʙʦʥʠʪʝʪʘ ʜʦ 

III -IV. ʊʘʤ ʞʝ ʥʘ ʙʫʛʨʘʭ ʠ ʢʨʫʪʳʭ ʩʢʣʦʥʘʭ ʚʩʣʝʜʩʪʚʠʝ ʥʘʧʨʷʞʝʥʥʦʛʦ ʚʦʜʥʦʛʦ 

ʨʝʞʠʤʘ ʧʨʠʨʦʩʪ ʩʦʩʥʳ ʥʘʯʠʥʘʝʪ ʨʝʟʢʦ ʩʥʠʞʘʪʴʩʷ ʩ 17-20 ʣʝʪ, ʘ ʚ ʢʦʪʣʦʚʠʥʘʭ 

ʚʳʜʫʚʘʥʠʷ ʨʦʩʪ ʩʦʩʥʳ ʩʦʦʪʚʝʪʩʪʚʫʝʪ Va ʢʣʘʩʩʫ ʙʦʥʠʪʝʪʘ, ʚʩʣʝʜʩʪʚʠʝ ʦʪʩʫʪʩʪʚʠʷ 

ʧʣʦʜʦʨʦʜʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ. ʆʙʳʯʥʦ ʵʪʦ ʷʚʣʝʥʠʝ ʦʙʲʷʩʥʷʶʪ ʥʝʜʦʩʪʘʪʦʯʥʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʚʝʣʠʯʠʥʫ ʧʨʠʨʦʩʪʘ, ʯʪʦ ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʦ ʧʦʧʫʣʷʮʠʷʭ ʢʘʢ 

ʩʘʤʦʨʝʛʫʣʠʨʫʶʱʠʭʩʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ. 

ɺ ʢʫʣʴʪʫʨʘʭ ʧʨʦʷʚʣʷʝʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʭʚʦʡʥʳʝ ʧʦʨʦʜʳ 

ʢʘʨʙʦʥʘʪʦʚ ʠ ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚ. ɽʩʪʝʩʪʚʝʥʥʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ 

ʩʚʷʟʘʥʳ ʩ ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʜʣʷ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʭʠʤʠʟʤʦʤ. ʅʘʣʠʯʠʝ ʢʘʨʙʦʥʘʪʦʚ 

(ʉʘʉʆ3) ʦʙʳʯʥʦ ʫʣʫʯʰʘʝʪ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ 

ʫʛʣʝʢʠʩʣʳʡ ʢʘʣʴʮʠʡ ʩʦʜʝʡʩʪʚʫʝʪ ʥʘʢʦʧʣʝʥʠʶ ʛʫʤʫʩʘ, ʧʨʝʧʷʪʩʪʚʫʝʪ 

ʦʧʦʜʟʦʣʠʚʘʥʠʶ ʣʝʩʥʳʭ ʧʦʯʚ, ʘ ʪʘʢʞʝ ʫʣʫʯʰʘʝʪ ʠʭ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ 

ʩʪʨʫʢʪʫʨʫ.  

ʅʝʨʝʜʢʦ ʚ ʣʝʩʦʩʪʝʧʥʳʭ ʦʙʣʘʩʪʷʭ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʉʉʉʈ ʝʩʪʝʩʪʚʝʥʥʳʝ 

ʦʩʪʨʦʚʥʳʝ ʙʦʨʳ ʠ ʢʫʣʴʪʫʨʳ ʩʦʩʥʳ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʨʘʩʪʫʪ ʥʘ ʤʘʣʦʤʦʱʥʳʭ ʠ 

ʩʠʣʴʥʦ ʩʤʳʪʳʭ ʩʢʣʦʥʘʭ ʧʨʠ ʧʦʜʩʪʠʣʘʥʠʠ ʧʦʯʚ ʧʣʦʪʥʳʤʠ ʢʘʨʙʦʥʘʪʥʳʤʠ 

ʧʦʨʦʜʘʤʠ. ʊʘʢ, ʥʘ ʜʝʨʥʦʚʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʯʚʘʭ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʛʜʝ 
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ʤʦʱʥʦʩʪʴ ʛʦʨʠʟʦʥʪʘ A1 ʩʦʩʪʘʚʣʷʝʪ 15-25 ʩʤ, ʘ ʩ ʛʣʫʙʠʥʳ 20-30 ʩʤ ʟʘʣʝʛʘʝʪ 

ʤʝʣʦʚʦʡ ʨʫʭʣʷʢ, ʙʳʣʠ ʠʟʫʯʝʥʳ ʥʘʩʘʞʜʝʥʠʷ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʠ ʜʫʙʘ 

(ʑʝʧʘʱʝʥʢʦ, 1972). ɺ ʤʝʣʦʚʦʤ ʨʫʭʣʷʢʝ ʢʦʨʥʝʡ ʦʢʘʟʘʣʦʩʴ ʤʘʣʦ, ʘ ʚ ʧʣʦʪʥʦʤ 

ʤʝʣʦʚʦʤ ʩʣʦʝ ʦʥʠ ʚʦʦʙʱʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʪʦʣʴʢʦ ʧʦ ʪʨʝʱʠʥʘʤ. ɺʚʠʜʫ ʤʘʣʦʡ 

ʤʦʱʥʦʩʪʠ ʢʦʨʥʝʦʙʠʪʘʝʤʦʛʦ ʩʣʦʷ ʠ ʤʝʣʢʦʛʦ ʫʢʦʨʝʥʝʥʠʷ ʜʫʙ ʨʘʩʪʝʪ ʧʣʦʭʦ, 

ʜʨʝʚʦʩʪʦʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ V ʢʣʘʩʩʘ ʙʦʥʠʪʝʪʘ ʠ ʨʝʞʝ IV. ʉʦʩʥʷʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

I-III ʢʣʘʩʩʘʤʠ ʙʦʥʠʪʝʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʱʥʦʩʪʠ ʜʝʨʥʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ ʠ 

ʛʣʫʙʠʥʳ ʫʢʦʨʝʥʝʥʠʷ, ʠʥʦʛʜʘ ʚ 50 ʣʝʪ ʜʦʩʪʠʛʘʶʪ ʩʨʝʜʥʝʡ ʚʳʩʦʪʳ 17,6 ʤ. ʇʝʨʠʦʜ 

ʙʳʩʪʨʦʛʦ ʨʦʩʪʘ ʧʨʠ ʵʪʦʤ ʙʳʣ ʫʢʦʨʦʯʝʥʥʳʡ. ɼʣʷ ʩʦʩʥʷʢʦʚ I ʢʣʘʩʩʘ ʙʦʥʠʪʝʪʘ, 

ʙʳʩʪʨʳʡ ʨʦʩʪ ʦʪʤʝʯʘʣʠ ʪʦʣʴʢʦ ʚ ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ, ʘ ʧʦʩʣʝ 20 ʣʝʪ ʥʘʩʪʫʧʘʝʪ 

ʟʘʪʫʭʘʥʠʝ ʧʨʠʨʦʩʪʘ. 

ʇʨʠʤʝʩʴ ʢʘʨʙʦʥʘʪʦʚ ʥʘ ʛʣʫʙʠʥʝ 0,2-0,7 ʤ ʚ ʧʝʩʯʘʥʳʭ ʧʦʯʚʘʭ ʣʝʩʦʩʪʝʧʥʳʭ ʠ 

ʩʪʝʧʥʳʭ ʨʘʡʦʥʦʚ ɿʘʚʦʣʞʴʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʚʦʜʠʪ ʢ ʫʣʫʯʰʝʥʠʶ ʨʦʩʪʘ ʩʦʩʥʳ ʚ 

ʢʫʣʴʪʫʨʘʭ (ʄʠʨʦʥʦʚ, 1974). 

ʇʦ ʜʘʥʥʳʤ ʃ.ʀ. ʉʪʝʧʘʥʦʚʘ (1974) ʚ ʩʦʩʥʦʚʳʭ ʢʫʣʴʪʫʨʘʭ ʣʝʥʪʦʯʥʳʭ ʙʦʨʦʚ 

ʇʘʚʣʦʜʘʨʩʢʦʛʦ ʇʨʠʠʨʪʳʰʴʷ ʢʘʨʙʦʥʘʪʳ ʚ ʚʠʜʝ ʙʝʣʦʛʣʘʟʢʠ ʠ ʧʷʪʝʥ ʤʝʨʛʝʣʷ, 

ʦʙʳʯʥʦ ʟʘʣʝʛʘʶʱʠʭ ʥʘ ʛʣʫʙʠʥʝ 70-120 ʩʤ, ʥʝ ʤʝʰʘʝʪ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤʫ ʠ 

ʭʦʨʦʰʝʤʫ ʨʦʩʪʫ ʩʦʩʥʳ ʜʘʞʝ ʧʨʠ ʥʘʣʠʯʠʠ ʠʟʚʠʣʠʩʪʦʩʪʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʢʦʨʥʝʡ. 

ɸ.ɸʢ. ɻʫʨʩʢʠʡ ʠ ʜʨ. (2008) ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʚ 

ʧʦʯʚʝ ʢʘʨʙʦʥʘʪʦʚ ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ ʩʦʩʥʳ ʚ ʚʦʟʨʘʩʪʝ 15 ʣʝʪ ʩʥʠʞʘʝʪʩʷ, ʘ ʪʘʢʞʝ 

ʫʭʫʜʰʘʝʪʩʷ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʢʫʣʴʪʫʨ. ʅʘʠʙʦʣʝʝ ʯʝʪʢʦ ʟʘʚʠʩʠʤʦʩʪʴ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʫʣʴʪʫʨ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʢʘʨʙʦʥʘʪʦʚ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ ʠʭ ʥʘʣʠʯʠʠ ʚ 

ʢʦʨʥʝʦʙʠʪʘʝʤʦʤ ʩʣʦʝ ʧʦʯʚʳ 0-50 ʩʤ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚʳʩʦʢʦʡ 

ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʴʶ. ʊʘʢʞʝ ʚʳʩʦʢʫʶ ʢʦʨʨʝʣʷʮʠʦʥʥʫʶ ʩʚʷʟʴ ʩ ʚʳʩʦʪʦʡ 

ʢʫʣʴʪʫʨ ʠʤʝʶʪ ʧʦʢʘʟʘʪʝʣʠ ʩʫʤʤʳ ʣʝʛʢʦ ʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ ʠ ʦʙʲʝʤʥʘʷ ʤʘʩʩʘ 

ʧʦʯʚʳ.  

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʇ.ʇ. ɼʤʠʪʨʠʝʚʘ ʠ ʜʨ. (1979) ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʨʦʚʝʥʴ 

ʩʦʜʝʨʞʘʥʠʷ ʚ ʧʦʯʚʝ ʢʘʨʙʦʥʘʪʦʚ ʚʣʠʷʝʪ ʥʝ ʪʦʣʴʢʦ ʥʘ ʨʦʩʪ ʜʝʨʝʚʴʝʚ ʩʦʩʥʳ, ʥʦ ʠ ʥʘ 

ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʢʫʣʴʪʫʨ. ʊʘʢ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʩ ʠʣʦʚʘʪʦ-ʧʳʣʝʚʘʪʳʤ 

ʩʫʛʣʠʥʢʦʤ ʩʦʜʝʨʞʘʥʠʝ ʢʘʨʙʦʥʘʪʦʚ ʥʘ ʫʨʦʚʥʝ 8% ʧʨʠʚʝʣʦ ʢ ʧʦʣʥʦʡ ʛʠʙʝʣʠ 



33 

ʢʫʣʴʪʫʨ ʩʦʩʥʳ, ʘ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʢʘʨʙʦʥʘʪʦʚ ʚ 0-50 ʩʤ ʩʣʦʝ ʧʦʯʚʳ ʥʘ ʫʨʦʚʥʝ 8-

9%, ʜʦʣʷ ʫʩʦʭʰʠʭ ʜʝʨʝʚʴʝʚ ʩʦʩʪʘʚʠʣʘ 65%. ʂʨʠʪʠʯʝʩʢʠʤ ʧʦʨʦʛʦʤ ʩʦʜʝʨʞʘʥʠʷ 

ʢʘʨʙʦʥʘʪʦʚ ʚ ʩʣʦʝ 0-50 ʩʤ ʜʣʷ ʨʦʩʪʘ ʩʦʩʥʳ ʷʚʣʷʝʪʩʷ ʫʨʦʚʝʥʴ ʚ 12-13%, ʧʨʠ 

ʢʦʪʦʨʦʤ ʚ ʚʦʟʨʘʩʪʝ 15-20 ʣʝʪ ʢʫʣʴʪʫʨʳ ʩʦʩʥʳ ʧʦʛʠʙʘʶʪ ʥʘ 85-90%. 

ɺʦ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʩʣʫʯʘʷʭ ʧʦʚʳʰʝʥʥʘʷ ʧʨʠʤʝʩʴ ʢʘʨʙʦʥʘʪʦʚ ʩʚʷʟʘʥʘ ʩ 

ʧʦʯʚʘʤʠ, ʠʤʝʶʱʠʤʠ ʜʝʨʥʦʚʳʡ ʛʦʨʠʟʦʥʪ ʩ ʟʘʤʝʪʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʛʫʤʫʩʘ. ɼʘʞʝ 

ʥʘ ʧʝʨʝʚʝʷʥʥʳʭ ʧʝʩʢʘʭ ʩʪʝʧʥʦʡ ʟʦʥʳ ʚ ʩʣʫʯʘʷʭ ʚʳʩʦʢʦʡ ʢʘʨʙʦʥʘʪʥʦʩʪʴʶ, 

ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʢʦʨʥʝʦʙʠʪʘʝʤʦʡ ʟʦʥʝ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 

0,3%. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʥʘʣʠʯʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʟʥʘʯʠʪʝʣʴʥʘʷ 

ʧʨʠʤʝʩʴ ʧʳʣʝʚʘʪʳʭ ʠ ʛʣʠʥʠʩʪʳʭ ʯʘʩʪʠʮ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʢʘʨʙʦʥʘʪʘʤʠ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ, ʘ ʠʥʦʛʜʘ ʠ ʭʦʨʦʰʠʝ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ. ʗʚʣʝʥʠʡ 

ʪʦʢʩʠʯʥʦʩʪʠ ʠ ʫʛʥʝʪʝʥʠʷ ʨʦʩʪʘ ʩʦʩʥʳ ʥʠʛʜʝ ʥʝ ʦʪʤʝʯʝʥʦ. ʊʦʣʴʢʦ ʚ ʩʣʫʯʘʷʭ 

ʙʣʠʟʢʦʛʦ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʣʝʛʘʥʠʷ ʧʣʦʪʥʳʭ ʢʘʨʙʦʥʘʪʥʳʭ ʧʨʦʩʣʦʝʚ (ʥʝ ʛʣʫʙʞʝ 10-

20 ʩʤ) ʚʥʝʟʘʧʥʘʷ ʟʘʩʫʭʘ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʛʠʙʝʣʴ ʩʦʩʥʳ ʚ ʤʦʣʦʜʳʭ ʢʫʣʴʪʫʨʘʭ ʧʨʠ ʠʭ 

ʤʝʣʢʦʤ ʫʢʦʨʝʥʝʥʠʠ. 

ɿʘʩʦʣʝʥʥʦʩʪʴ (ʩʦʣʦʥʯʘʢʦʚʘʪʦʩʪʴ, ʩʦʣʦʥʮʝʚʘʪʦʩʪʴ) ʠ ʜʨʫʛʠʝ ʷʚʣʝʥʠʷ 

ʥʝʞʝʣʘʪʝʣʴʥʦʛʦ ʭʠʤʠʟʤʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝʩʦʚʤʝʩʪʠʤʳ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʭʚʦʡʥʳʭ 

ʧʦʨʦʜ. ɺ ʨʘʡʦʥʘʭ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʟʘʭʩʪʘʥʘ 

ʯʝʪʚʝʨʪʠʯʥʳʝ ʜʨʝʚʥʝʘʣʣʶʚʠʘʣʴʥʳʝ ʠʣʠ ʦʟʝʨʥʦ-ʘʣʣʶʚʠʘʣʴʥʳʝ ʧʝʩʢʠ ʥʝʨʝʜʢʦ 

ʠʤʝʶʪ ʥʝʙʦʣʴʰʫʶ ʤʦʱʥʦʩʪʴ ʠ ʧʦʜʩʪʠʣʘʶʪʩʷ ʟʘʩʦʣʝʥʥʦʡ ʪʨʝʪʠʯʥʦʡ ʛʣʠʥʦʡ. ɺ 

ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʩʦʩʥʳ ʦʙʳʯʥʦ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ, 

ʚr ʰʝ ʢʘʧʠʣʣʷʨʥʦʡ ʢʘʡʤʳ ʦʪ ʟʘʩʦʣʝʥʥʳʭ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ʆʧʫʩʢʘʥʠʝ ʛʨʫʥʪʦʚʳʭ 

ʚʦʜ ʠ ʧʦʥʠʞʝʥʠʝ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʢʘʧʠʣʣʷʨʥʦʡ ʢʘʡʤʳ ʚʳʟʳʚʘʶʪ ʚʳʱʝʣʘʯʠʚʘʥʠʝ 

ʩʦʣʝʡ ʠ ʫʛʣʫʙʣʝʥʠʝ ʢʦʨʥʝʡ, ʘ ʧʦʜʲʝʤ, ʥʘʧʨʦʪʠʚ - ʦʪʤʠʨʘʥʠʝ. 

ʄʥʦʛʦʣʝʪʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨʘʭ ʩʦʩʥʳ ʥʘ ʩʦʣʦʥʮʝʚʘʪʳʭ 

ʧʦʯʚʘʭ ʠ ʩʦʣʦʥʮʘʭ ʚ ʣʝʩʦʩʪʝʧʥʳʭ ʦʙʣʘʩʪʷʭ ɿʘʫʨʘʣʴʷ ʧʦʜʪʚʝʨʜʠʣʠ ʧʦʣʦʞʝʥʠʝ ʦ 

ʪʦʤ, ʯʪʦ ʩʦʣʦʥʮʝʚʘʪʳʝ ʧʦʯʚʳ ʠ ʩʦʣʦʥʮʳ ʚ ʨʘʟʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʙʣʘʩʪʷʭ ʠ 

ʫʩʣʦʚʠʷʭ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʩʚʦʡʩʪʚ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ ʜʘʣʝʢʦ 

ʥʝʦʜʠʥʘʢʦʚʳ ʚ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʦʤ ʦʪʥʦʰʝʥʠʠ. ɺ ʣʝʩʦʩʪʝʧʥʳʭ ʦʙʣʘʩʪʷʭ ʦʥʠ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʙʦʣʝʝ ʚʳʱʝʣʦʯʝʥʳ ʠ ʣʝʩʦʧʨʠʛʦʜʥʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ 
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ʚʳʨʘʱʠʚʘʪʴ ʥʘ ʥʠʭ ʜʘʞʝ ʩʦʩʥʦʚʳʝ ʥʘʩʘʞʜʝʥʠʷ, ʭʦʪʷ ʙʦʣʝʝ ʧʨʠʛʦʜʥʳ ʜʣʷ ʵʪʠʭ 

ʮʝʣʝʡ ʣʠʩʪʚʝʥʥʳʝ ʧʦʨʦʜʳ (ʌʨʝʡʙʝʨʛ, 1968, 1972).  

ɺ.ɸ. ʋʩʦʣʴʮʝʚ ʠ ɸ.ʀ. ʂʦʣʪʫʥʦʚʘ (2012) ʦʪʤʝʯʘʶʪ ʚ ʩʚʦʝʤ ʦʙʟʦʨʝ, 

ʧʦʩʚʷʱʝʥʥʦʤ ʣʝʩʦʧʨʠʛʦʜʥʦʩʪʠ ʧʦʯʚ, ʯʪʦ ʥʘ ʜʝʨʥʦʚʦ-ʙʦʨʦʚʳʭ ʧʦʯʚʘʭ, 

ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʢʦʛʜʘ-ʪʦ ʧʦʜ ʣʝʩʦʤ ʧʨʠ ʛʣʫʙʠʥʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʜʦ 5 ʤ, 

ʬʦʨʤʠʨʫʶʪʩʷ ʫʩʪʦʡʯʠʚʳʝ ʥʘʩʘʞʜʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʝ ʢʣʘʩʩʦʤ ʙʦʥʠʪʝʪʘ ʦʪ I ʜʦ 

III, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʜʦʩʪʫʧʥʦʩʪʠ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, 

ʨʘʟʚʦʜʠʪʴ ʣʝʩ ʥʘ ʪʸʤʥʦ-ʢʘʰʪʘʥʦʚʳʝ (ʟʦʥʘʣʴʥʳʝ) ʧʦʯʚʳ ʘʚʪʦʨʳ ʩʯʠʪʘʶʪ 

ʙʝʩʧʝʨʩʧʝʢʪʠʚʥʳʤ ʚʩʣʝʜʩʪʚʠʝ ʛʣʫʙʦʢʦʛʦ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. 

ɺ ʣʝʩʦʚʦʜʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʧʣʘʩʪʠʯʥʦʩʪʴ ʢʦʨʥʝʚʦʡ 

ʩʠʩʪʝʤʳ ʩʦʩʥʳ. ʆʜʥʘʢʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʣʠʩʪʚʝʥʥʳʝ ʧʦʨʦʜʳ ʦʙʣʘʜʘʶʪ 

ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ, ʪ.ʝ. ʫʢʦʨʝʥʷʶʪʩʷ ʙʳʩʪʨʝʝ ʠ ʨʘʟʥʦʦʙʨʘʟʥʝʝ, ʯʝʤ 

ʩʦʩʥʘ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠ ʤʦʣʦʞʝ ʭʚʦʡʥʳʭ (ɺʦʩʪʨʠʢʦʚ, 1940).  

ʇʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʚʳʩʦʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʩʦʩʥʳ 

ʩʣʦʞʠʣʠʩʴ ʥʘ ʪʦʤ ʦʩʥʦʚʘʥʠʠ, ʯʪʦ ʫ ʥʝʝ ʥʘʨʷʜʫ ʩ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʤ 

ʩʪʝʨʞʥʝʚʳʤ ʢʦʨʥʝʤ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʢʦʨʥʠ ʙʳʚʘʶʪ ʪʦʣʴʢʦ ʧʦʚʝʨʭʥʦʩʪʥʳʝ. ɺ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʵʪʠ ʬʘʢʪʳ ʛʦʚʦʨʷʪ ʦ ʞʝʩʪʢʦʩʪʠ ʪʠʧʘ ʫʢʦʨʝʥʝʥʠʷ ʠ ʦʙ 

ʦʪʢʣʦʥʝʥʠʷʭ ʦʪ ʵʪʦʛʦ ʦʩʥʦʚʥʦʛʦ ʪʠʧʘ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʝʦʙʭʦʜʠʤʳʭ ʫʩʣʦʚʠʡ ʜʣʷ 

ʝʛʦ ʧʨʦʷʚʣʝʥʠʷ. ʆʩʥʦʚʥʦʡ ʪʠʧ ʫʢʦʨʝʥʝʥʠʷ-ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ (ʛʝʥʦʪʠʧʠʯʝʩʢʠʡ) - 

ʧʨʦʷʚʣʷʝʪʩʷ ʫ ʩʦʩʥʳ, ʝʩʣʠ ʦʥʘ ʧʨʦʠʟʨʘʩʪʘʝʪ ʚ ʦʧʪʠʤʘʣʴʥʳʭ ʜʣʷ ʥʝʝ ʧʦʯʚʝʥʥʦ-

ʛʨʫʥʪʦʚʳʭ ʫʩʣʦʚʠʷʭ.  

ʄ.ɽ. ʊʢʘʯʝʥʢʦ (1939) ʚʳʜʝʣʠʣ ʫ ʩʦʩʥʳ ʪʨʠ ʪʠʧʘ ʢʦʨʥʝʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʩʦʯʝʪʘʥʠʶ ʧʦʯʚʝʥʥʦ-ʛʨʫʥʪʦʚʳʭ ʫʩʣʦʚʠʡ: ʤʦʱʥʘʷ ʢʦʨʥʝʚʘʷ 

ʩʠʩʪʝʤʘ ʩ ʨʘʟʚʠʪʳʤʠ ʩʪʝʨʞʥʝʚʳʤʠ ʙʦʢʦʚʳʤʠ ʢʦʨʥʷʤʠ - ʥʘ ʧʦʯʚʘʭ ʜʦʩʪʘʪʦʯʥʦ 

ʩʚʝʞʠʭ ʠ ʭʦʨʦʰʦ ʜʨʝʥʠʨʦʚʘʥʥʳʭ; ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʩ ʤʦʱʥʳʤʠ 

ʢʦʨʥʷʤʠ ʧʨʠ ʩʣʘʙʦʤ ʨʘʟʚʠʪʠʠ ʩʪʝʨʞʥʝʚʦʛʦ ʢʦʨʥʷ - ʥʘ ʩʫʭʠʭ ʧʦʯʚʘʭ ʩ ʛʣʫʙʦʢʠʤ 

ʟʘʣʝʛʘʥʠʝʤ ʛʨʫʥʪʦʚʳʭ ʚʦʜ; ʩʣʘʙʦ ʨʘʟʚʠʪʘʷ, ʩʦʩʪʦʷʱʘʷ ʪʦʣʴʢʦ ʠʟ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʢʦʨʦʪʢʠʭ ʠ ʨʝʜʢʦ ʨʘʟʚʝʪʚʣʝʥʥʳʭ ʢʦʨʥʝʡ - ʥʘ ʠʟʙʳʪʦʯʥʦ ʫʚʣʘʞʥʷʝʤʳʭ ʠ ʙʦʣʦʪʥʳʭ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷʭ. ʕʪʠ ʪʠʧʳ ʢʦʨʥʝʡ ʩʚʦʡʩʪʚʝʥʥʳ ʠ ʜʣʷ ʣʝʩʥʦʡ ʟʦʥʳ.  



35 

ɿʘʤʝʪʥʦ ʤʝʥʷʝʪʩʷ ʩʪʨʦʝʥʠʝ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʩʦʩʥʳ ʚ ʩʪʝʧʷʭ. ʅʘ ʩʫʭʠʭ 

ʧʝʩʯʘʥʳʭ ʧʦʯʚʘʭ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʢʝʣʝʪʥʳʭ ʢʦʨʥʝʡ ʥʘʠʙʦʣʝʝ 

ʪʦʯʥʦ ʦʪʨʘʞʘʝʪ ʫʩʣʦʚʠʷ ʫʚʣʘʞʥʝʥʠʷ, ʩʚʦʡʩʪʚʝʥʥʳʝ ʪʝʤ ʠʣʠ ʠʥʳʤ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷʤ ʧʝʩʯʘʥʳʭ ʪʝʨʨʘʩ ʩʪʝʧʥʳʭ ʨʝʢ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ɺ.ɺ. ʄʠʨʦʥʦʚʘ (1974) ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʘʤ, 

ʦʧʨʝʜʝʣʷʶʱʠʤ ʛʣʫʙʠʥʫ ʫʢʦʨʝʥʝʥʠʷ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ, ʦʪʥʦʩʠʪʩʷ ʢʦʨʥʝʚʘʷ 

ʜʦʩʪʫʧʥʦʩʪʴ ʢʘʧʠʣʣʷʨʥʦ-ʧʦʜʧʝʨʪʦʡ ʚʣʘʛʠ, ʘ ʥʝ ʪʦʣʴʢʦ ʚʣʘʞʥʦʩʪʴ ʚʝʨʭʥʠʭ ʩʣʦʝʚ 

ʢʦʨʥʝʦʙʠʪʘʝʤʦʡ ʪʦʣʱʠ.  

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʫʭʦʡ ʢʣʠʤʘʪ ʩʠʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʧʨʠʞʠʚʘʝʤʦʩʪʴ 

ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʟʘʢʨʳʪʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ. ʅʘʨʫʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ 

ʧʦʩʘʜʢʠ, ʥʝʚʳʩʦʢʘʷ ʠʟʥʘʯʘʣʴʥʘʷ ʛʫʩʪʦʪʘ ʧʦʩʘʜʢʠ, ʘ ʪʘʢʞʝ ʪʝʥʜʝʥʮʠʷ ʢʦʨʥʝʡ 

ʩʝʷʥʮʝʚ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʦʨʬʘ ʚ ʩʫʙʩʪʨʘʪʝ ʢʦʤʘ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʫʩʳʭʘʥʠʶ 

ʢʦʨʥʝʡ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʛʠʙʝʣʠ ʨʘʩʪʝʥʠʡ (ɸʥʘʥʴʝʚ ʠ ʜʨ., 2017; ɻʦʬ, ɾʠʛʫʣʠʥ, 

ɿʘʣʝʩʦʚ, 2019). 

ʉʦʩʥʘ ʦʙʣʘʜʘʝʪ ʯʨʝʟʚʳʯʘʡʥʦ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʤʠ 

ʤʝʭʘʥʠʟʤʘʤʠ ʢ ʵʜʘʬʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ. ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ 

ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʚʳʙʦʨʫ ʣʝʩʦʢʫʣʴʪʫʨʥʦʡ ʧʣʦʱʘʜʠ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʧʦʯʚ, 

ʧʨʠʤʝʥʷʝʤʦʡ ʘʛʨʦʪʝʭʥʠʢʠ ʚʳʨʘʱʠʚʘʥʠʷ ʢʫʣʴʪʫʨ, ʦʧʨʝʜʝʣʠʚ ʠʭ ʮʝʣʝʚʦʝ 

ʥʘʟʥʘʯʝʥʠʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʚʦʝʚʨʝʤʝʥʥʳʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʣʝʩʦʚʦʜʩʪʚʝʥʥʳʭ 

ʫʭʦʜʦʚ ʠ ʤʝʨ ʙʦʨʴʙʳ ʩ ʚʨʝʜʠʪʝʣʷʤʠ ʩʦʩʥʳ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʬʦʨʤʠʨʫʝʤʳʭ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ (ɻʘʙʝʝʚ, 1990). 

ʃʠʩʪʚʝʥʥʠʮʘ ʩʠʙʠʨʩʢʘʷ (Larix sibirica Ledeb.) ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ 

ʙʳʩʪʨʦʨʘʩʪʫʱʘʷ ʧʦʨʦʜʘ, ʩʧʦʩʦʙʥʘʷ ʬʦʨʤʠʨʦʚʘʪʴ ʥʘʩʘʞʜʝʥʠʷ ʩ ʧʦʚʳʰʝʥʥʳʤʠ 

ʟʘʧʘʩʘʤʠ ʜʨʝʚʝʩʠʥʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʝʣʴʶ ʠ ʩʦʩʥʦʡ. ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʠʩʪʚʝʥʥʠʮʳ ʚ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨʘʭ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ 

ʝʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʦʤʧʣʝʢʩʫ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. 

ʆʛʨʦʤʥʳʡ ʝʩʪʝʩʪʚʝʥʥʳʡ ʘʨʝʘʣ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʴʰʦʡ ʩʪʦʡʢʦʩʪʠ ʢ 

ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ. ʆʩʦʙʝʥʥʦ ʤʘʣʦ ʪʨʝʙʦʚʘʪʝʣʴʥʘ ï 

ʣʠʩʪʚʝʥʥʠʮʘ ʢ ʪʝʧʣʫ ʠ ʪʝʧʣʦʚʦʤʫ ʨʝʞʠʤʫ ʧʦʯʚʳ - ʧʨʦʠʟʨʘʩʪʘʝʪ ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ 

ʤʝʨʟʣʦʪʳ. ʍʦʪʷ ʦʥʘ ʩʧʦʩʦʙʥʘ ʨʘʩʪʠ ʥʘ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʦʯʚʘʭ, ʘ ʙʣʘʛʦʜʘʨʷ 
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ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʛʣʫʙʦʢʦʤʫ ʫʢʦʨʝʥʝʥʠʶ ʜʦʚʦʣʴʥʦ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʘ, ʚʩʝ ʞʝ ʠʟ-ʟʘ 

ʪʨʝʙʦʚʘʪʝʣʴʥʦʩʪʠ ʢ ʧʣʦʜʦʨʦʜʠʶ ʚʳʩʦʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʝʝ ʢʫʣʴʪʫʨ ʥʝ ʚʩʝʛʜʘ 

ʚʦʟʤʦʞʥʘ. ʊʘʢ ʧʦ ʜʘʥʥʳʤ ɸ.ɸ. ʄʘʣʝʥʢʦ (2010, 2012) ʣʠʩʪʚʝʥʥʠʮʘ ʩʠʙʠʨʩʢʘʷ ʚ 

ʢʫʣʴʪʫʨʘʭ ʚ ʁʞʥʦʡ, ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʷʭ ʣʝʥʪʦʯʥʳʭ ʙʦʨʦʚ 

ʫʩʪʫʧʘʝʪ ʤʝʩʪʥʦʡ ʩʦʩʥʝ ʚ ʨʦʩʪʝ ʠ ʟʘʧʘʩʫ ʜʨʝʚʝʩʠʥʳ. 

ʃʠʩʪʚʝʥʥʠʮʘ ʩʠʙʠʨʩʢʘʷ ʚʝʩʴʤʘ ʦʪʟʳʚʯʠʚʘ ʥʘ ʢʘʨʙʦʥʘʪʥʦʩʪʴ ʧʦʯʚʳ. ʃʫʯʰʠʝ 

ʢʫʣʴʪʫʨʳ ʚʦ ɺʣʘʜʠʤʠʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʨʦʠʟʨʘʩʪʘʷ ʥʘ ʜʝʨʥʦʚʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʯʚʘʭ, 

ʚ ʚʦʟʨʘʩʪʝ 100 ʣʝʪ ʠʤʝʣʠ ʟʘʧʘʩ ʩʪʚʦʣʦʚʦʡ ʜʨʝʚʝʩʠʥʳ ʚ ʦʙʲʝʤʝ 800 ʤ
3
/ʛʘ, ʠʟ 

ʢʦʪʦʨʦʡ ʜʦʣʷ ʜʝʣʦʚʦʡ ʩʦʩʪʘʚʣʷʝʪ 80-90%. ʆʜʥʘʢʦ, ʥʘ ʦʙʳʯʥʳʭ ʣʝʩʥʳʭ ʠ ʙʝʜʥʳʭ 

ʠʣʠ ʩʳʨʳʭ ʧʦʯʚʘʭ, ʣʠʩʪʚʝʥʥʠʮʘ ʨʘʩʪʝʪ ʙʳʩʪʨʝʝ ʩʦʩʥʳ ʪʦʣʴʢʦ ʜʦ 20-25 ʣʝʪ, ʧʦʩʣʝ 

ʯʝʛʦ ʥʘʯʠʥʘʝʪ ʦʪʩʪʘʚʘʪʴ ʦʪ ʩʦʩʥʳ ʚ ʨʦʩʪʝ (ʂʘʣʠʥʠʯʝʥʢʦ, ʇʠʩʘʨʝʥʢʦ, ʉʤʠʨʥʦʚ, 

1967, 1973). ɹʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʣʠʩʪʚʝʥʥʠʮʘ ʩʠʙʠʨʩʢʘʷ ʠ ʉʫʢʘʯʝʚʘ ʜʣʷ 

ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ʖʛʦ-ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ʗʚʣʷʷʩʴ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʡ ʜʨʝʚʝʩʥʦʡ 

ʧʦʨʦʜʦʡ, ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʣʦʜʦʨʦʜʥʳʭ ʩʝʨʳʭ ʣʝʩʥʳʭ, ʦʧʦʜʟʦʣʝʥʥʳʭ ʠ 

ʚʳʱʝʣʦʯʝʥʥʳʭ ʯʝʨʥʦʟʝʤʘʭ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʝʩʴʤʘ ʙʳʩʪʨʳʤ ʨʦʩʪʦʤ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʌ.ʅ. ʍʘʨʠʪʦʥʦʚʠʯʘ (1968), ʚ ʣʝʚʦʙʝʨʝʞʥʦʡ ʣʝʩʦʩʪʝʧʠ 

ʋʢʨʘʠʥʳ ʥʘ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚʘʭ ʟʘʧʘʩ ʜʨʝʚʝʩʠʥʳ ʣʠʩʪʚʝʥʥʠʮʳ ʚ 32-ʣʝʪʥʝʤ 

ʚʦʟʨʘʩʪʝ ʩʦʩʪʘʚʠʣ 500 ʤ
3
/ʛʘ. ɺ ʟʘʩʫʰʣʠʚʦʡ ʩʪʝʧʠ ʂʘʟʘʭʩʪʘʥʘ ʢʫʣʴʪʫʨʳ 

ʣʠʩʪʚʝʥʥʠʮʳ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʢʫʣʴʪʫʨ ʩʦʩʥʳ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ 

ʟʘʩʫʭʘʤ, ʙʦʣʝʝ ʨʘʟʚʠʪʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ ʠ ʤʝʥʴʰʝ ʧʦʚʨʝʞʜʘʶʪʩʷ ʦʪ ʟʠʤʥʝʛʦ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʟʚʦʞʠʚʘʥʠʷ (ɺʝʨʟʫʥʦʚ, 1986). 

ɺʳʨʘʱʠʚʘʥʠʝ ʣʠʩʪʚʝʥʥʠʯʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʙʘʡʨʘʯʥʦʡ ʩʪʝʧʠ ʥʘ ʯʝʨʥʦʟʝʤʘʭ 

ʦʙʳʢʥʦʚʝʥʥʳʭ, ʘ ʪʘʢʞʝ ʚ ɹʘʰʢʠʨʠʠ, ʂʫʡʙʳʰʝʚʩʢʦʡ ʠ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʷʭ 

ʠʤʝʣʦ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ. ʇʦ ʜʘʥʥʳʤ ʌ.ʅ. ʍʘʨʠʪʦʥʦʚʠʯʘ (1968), ʚ 56-ʣʝʪʥʠʭ 

ʢʫʣʴʪʫʨʘʭ ʣʠʩʪʚʝʥʥʠʮʳ ʩʠʙʠʨʩʢʦʡ ʥʘʢʦʧʠʣʦʩʴ 400 ʤ
3
/ʛʘ ʜʨʝʚʝʩʠʥʳ.  

ɺ ʏʫʧʠʥʩʢʦʤ ʙʦʨʫ ʠʤʝʶʪʩʷ ʩʤʝʰʘʥʥʳʝ ʧʦʩʘʜʢʠ ʣʠʩʪʚʝʥʥʠʮʳ ʩʠʙʠʨʩʢʦʡ ʠ 

ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʚ ʚʦʟʨʘʩʪʝ ʟʘʚʝʨʰʝʥʠʷ II  ʢʣʘʩʩʘ ʚʦʟʨʘʩʪʘ, ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʧʨʠʚʝʜʝʥʳ ʚ ʨʘʙʦʪʝ ʜʘʣʝʝ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʥʘʨʫʰʝʥʠʶ ʠ ʜʝʛʨʘʜʘʮʠʠ 

ʣʝʩʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ ʚ ʦʩʪʨʦʚʥʳʭ ʩʪʝʧʥʳʭ ʙʦʨʘʭ, ʷʚʣʷʶʪʩʷ ʣʝʩʥʳʝ ʧʦʞʘʨʳ. 
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ɺʦʟʥʠʢʘʷ ʚ ʩʫʭʠʭ ʠ ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʧʝʩʯʘʥʳʭ ʧʦʯʚʘʭ, ʧʦʞʘʨʳ ʜʦʩʪʠʛʘʶʪ 

ʙʦʣʴʰʠʭ ʤʘʩʰʪʘʙʦʚ, ʫʥʠʯʪʦʞʘʷ ʣʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ, ʥʘʥʦʩʷ ʙʦʣʴʰʦʡ ʫʱʝʨʙ 

ʵʢʦʩʠʩʪʝʤʝ ʚ ʮʝʣʦʤ. ɺ ʨʘʙʦʪʘʭ ɺ.ʀ. ɿʘʙʣʦʮʢʦʛʦ (2000, 2006); ɸ.ɸ. ʄʘʣʠʥʦʚʩʢʠʭ 

(2001, 2003, 2015ʘ, 2015ʙ); ɸ.ʅ. ʂʫʧʨʠʷʥʦʚʘ ʜʨ. (2003), ʃ.ɺ. ɹʫʨʷʢ (2007, 2021); 

ʅ.ʉ. ɻʘʤʦʚʘ (2014); ʠ ʜʨ., ʦʪʤʝʯʘʣʘʩʴ ʥʝ ʪʦʣʴʢʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʳʩʦʢʘʷ 

ʧʨʠʨʦʜʥʘʷ ʧʦʞʘʨʥʘʷ ʦʧʘʩʥʦʩʪʴ ʩʪʝʧʥʳʭ ʣʝʩʦʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʥʦ ʠ ʥʠʟʢʘʷ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʜʨʝʚʦʩʪʦʝʚ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʦʛʥʷ, ʯʪʦ ʧʨʠʚʦʜʠʣʦ ʢ ʠʭ ʛʠʙʝʣʠ ʠ 

ʦʙʨʘʟʦʚʘʥʠʶ ʥʝʧʦʢʨʳʪʳʭ ʣʝʩʦʤ ʧʣʦʱʘʜʝʡ, ʧʦʩʪʝʧʝʥʥʦ ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʠʭʩʷ ʚ 

ʩʪʝʧʥʳʝ ʪʨʘʚʷʥʠʩʪʳʝ ʘʩʩʦʮʠʘʮʠʠ. ʊʘʢʞʝ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʟʘʪʨʘʛʠʚʘʣʩʷ ʚʦʧʨʦʩ 

ʥʘʢʦʧʣʝʥʠʷ ʥʘʧʦʯʚʝʥʥʳʭ ʣʝʩʥʳʭ ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ (ʀʚʘʥʦʚʘ, 1985; ʌʫʨʷʝʚ, 

ɿʘʙʣʦʮʢʠʡ, ʏʝʨʥʳʭ, 2005; ɹʫʨʷʢ, ʗʥʢʦʚʩʢʠʡ, 2007; ɹʫʨʷʢ, ʉʫʭʠʥʠʥ, 

ʄʦʩʢʘʣʴʯʝʥʢʦ, 2008; ʄʘʥʘʝʥʢʦʚ, ɽʛʦʨʦʚʘ, 2013; ʌʫʨʷʝʚ, 2013; ʉʘʚʠʥ ʠ ʜʨ., 2018; 

ʉʘʚʠʥ, ʄʘʣʝʥʢʦ, ʇʦʥʦʤʘʨʝʚ, 2019; ʅʦʚʦʢʰʦʥʦʚ, ɿʘʣʝʩʦʚ, 2020; ʀʚʘʥʦʚʘ, ʀʚʘʥʦʚ, 

2020; ʉʘʚʠʥ, ʠ ʜʨ., 2023). ɼʠʥʘʤʠʢʘ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʠʣʴʥʦ ʨʘʟʥʠʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ, ʧʦʨʦʜʥʦʛʦ ʩʦʩʪʘʚʘ, ʚʦʟʨʘʩʪʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʣʝʩʦʚ, ʘ ʪʘʢʞʝ ʤʝʨ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʦʙʫʩʪʨʦʡʩʪʚʘ ʠ 

ʣʝʩʦʚʦʜʩʪʚʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ɺ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʳʪ 

ʚʳʨʘʱʠʚʘʥʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʢʫʣʴʪʫʨ ʩʦʩʥʳ ʚ ʙʝʨʝʟʦʚʳʭ ʥʘʩʘʞʜʝʥʠʷʭ 

ʣʝʩʦʩʪʝʧʥʦʛʦ ɿʘʫʨʘʣʴʷ. ʆʩʥʦʚʥʳʤ ʣʠʤʠʪʠʨʫʶʱʠʤ ʬʘʢʪʦʨʦʤ ʘʚʪʦʨʳ ʩʯʠʪʘʶʪ 

ʦʩʚʝʱʝʥʥʦʩʪʴ, ʘ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ï ʫʙʦʨʢʫ ʜʨʝʚʦʩʪʦʷ ʙʝʨʝʟʳ ʯʝʨʝʟ 3-5 ʣʝʪ 

ʧʦʩʣʝ ʧʦʩʘʜʢʠ ʩʦʩʥʳ (ɿʘʣʝʩʦʚ ʠ ʜʨ., 2016). 

ʉʦʤʢʥʫʪʦʩʪʴ ʧʦʣʦʛʘ ʟʘʚʠʩʠʪ ʦʪ ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʠ ʚ ʨʘʟʣʠʯʥʳʭ 

ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ ʚʦʟʨʘʩʪ ʩʤʳʢʘʥʠʷ ʙʫʜʝʪ ʨʘʟʣʠʯʥʳʡ. ʊʘʢ, ʚ ʇʨʠʩʪʝʧʥʳʭ ʙʦʨʘʭ 

ʋʢʨʘʠʥʳ ʦʙʱʝʝ ʩʤʳʢʘʥʠʝ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʥʘʩʪʫʧʘʝʪ ʚ 7-8 ʣʝʪ (ʉʪʘʨʦʩʪʝʥʢʦ, 

1968), ʥʘ ʇʨʠʜʦʥʩʢʠʭ ʧʝʩʢʘʭ ï ʚ 6-7 ʣʝʪ (ɹʦʥʜʘʨʝʥʢʦ, 1966). ʇʦ ʜʘʥʥʳʤ ɺ.ɽ. 

ʉʤʠʨʥʦʚʘ (1966) ʚ ʣʝʥʪʦʯʥʳʭ ʙʦʨʘʭ ʩʤʳʢʘʥʠʝ ʩʦʩʥʦʚʳʭ ʢʫʣʴʪʫʨ, 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚʘʭ ʠ ʯʝʨʥʦʟʝʤʦʚʠʜʥʳʭ ʩʫʧʝʩʷʭ, ʥʘʩʪʫʧʘʝʪ ʚ 

6-7 ʣʝʪ, ʯʪʦ ʩʣʫʞʠʪ ʦʜʥʠʤ ʠʟ ʢʨʠʪʝʨʠʝʚ ʧʝʨʝʚʦʜʘ ʠʭ ʚ ʧʦʢʨʳʪʳʝ ʣʝʩʦʤ ʟʝʤʣʠ.  
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ʊʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ɸ.ʀ. ʂʦʣʪʫʥʦʚʦʡ (2005) ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʯʚʝʥʥʳʝ 

ʬʘʢʪʦʨʳ ʥʘʧʨʷʤʫʶ ʚʣʠʷʶʪ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʜʨʝʚʦʩʪʦʝʚ, ʠʥʜʠʢʘʪʦʨʦʤ ʯʝʛʦ 

ʷʚʣʷʶʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʬʠʪʦʤʘʩʩʳ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʝʜʠʥʠʮʝ 

ʧʣʦʱʘʜʠ. 

ʗʨʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʦʪʨʘʞʘʶʱʠʤ ʨʦʩʪ ʜʝʨʝʚʴʝʚ ʚ ʧʨʦʰʣʦʤ ʠ ʩʦʩʪʦʷʥʠʝ ʠʭ 

ʚ ʥʘʩʪʦʷʱʠʝ ʚʨʝʤʷ, ʷʚʣʷʝʪʩʷ ʭʦʜ ʨʦʩʪʘ ʚ ʚʳʩʦʪʫ. ɺ.ɻ. ʅʝʩʪʝʨʦʚ (1961) ʩʯʠʪʘʝʪ, ʯʪʦ 

ʪʝʥʜʝʥʮʠʷ ʫʩʠʣʝʥʠʷ ʠʣʠ ʧʘʜʝʥʠʷ ʧʨʠʨʦʩʪʘ ʧʦ ʚʳʩʦʪʝ ʷʚʣʷʝʪʩʷ ʷʨʢʠʤ ʧʨʠʟʥʘʢʦʤ 

ʨʘʟʚʠʪʠʷ ʜʝʨʝʚʘ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʩʥʠʞʘʶʱʠʭ ʧʨʠʨʦʩʪ ʧʦ 

ʚʳʩʦʪʝ, ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʢ ʩʚʝʪʘ ʜʣʷ ʘʩʩʠʤʠʣʷʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʟʘʪʝʥʝʥʥʦʡ 

ʯʘʩʪʠ ʢʨʦʥ ʜʝʨʝʚʴʝʚ. ʊʘʢ, ʠʩʩʣʝʜʦʚʘʥʠʝ ɸ.ʉ. ʂʘʩʘʪʢʠʥʘ (2012) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʣʷ 

ʜʦʤʠʥʘʥʪʥʳʭ ʜʝʨʝʚʴʝʚ ʨʘʩʩʪʦʷʥʠʝ, ʥʘ ʢʦʪʦʨʦʤ ʮʝʥʪʨʘʣʴʥʦʝ ʜʝʨʝʚʦ ʤʘʢʩʠʤʘʣʴʥʦ 

ʯʫʚʩʪʚʫʝʪ ʢʦʥʢʫʨʝʥʪʦʚ ʠ ʵʪʦʪ ʧʨʦʮʝʩʩ ʧʨʦʪʝʢʘʝʪ ʥʘʠʙʦʣʝʝ ʦʞʝʩʪʦʯʸʥʥʦ, ʨʘʚʥʦ 8 

ʤ, ʜʣʷ ʩʨʝʜʥʝʨʘʟʚʠʪʳʭ ï 4 ʤ, ʜʣʷ ʫʛʥʝʪʸʥʥʳʭ ï 3 ʤ. 

ʀʟʫʯʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʦʩʪʘ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʦʩʥʳ ʚ ʫʩʣʦʚʠʷʭ 

ʜʝʬʠʮʠʪʘ ʚʣʘʛʠ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʠ ʣʝʩʦʨʘʟʚʝʜʝʥʠʷ ʚ ʩʪʝʧʠ, ʘ ʪʘʢʞʝ ʥʘ ʚʳʨʫʙʢʘʭ ʠ ʛʘʨʷʭ. ʕʪʠ ʧʨʦʙʣʝʤ rʚ ʩʚʦʠʭ 

ʨʘʙʦʪʘʭ ʧʦʜʥʠʤʘʣʠ ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ (ɼʣʘʪʦʚʩʢʠʡ, 1843; ʄʦʨʦʟʦʚ, 1926; 

ʂʫʟʥʝʮʦʚ, 1928; ɻʦʣʫʙʠʥʩʢʠʡ, 1934; ʉʫʢʘʯʝʚ, 1938; ɸʭʨʦʤʝʡʢʦ, 1950; ʄʦʣʯʘʥʦʚ, 

1952; ɹʘʣʴʯʫʛʦʚ, 1953; ʀʚʘʥʴʢʦʚ, 1958;  ʏʝʪʠʥ, 1958, 1961; ʂʨʳʣʦʚ, 1961; 

ʍʘʨʠʪʦʥʦʚʠʯ, 1961; ɹʨʳʩʦʚʘ, 1962; ʄʦʨʦʟʦʚ, 1962; ʇʘʚʣʦʚʘ, 1963; ʂʨʳʣʦʚ, 

ɻʘʙʝʝʚ, 1965; ɺʦʨʦʥʢʦʚ, 1967; ɸʭʤʝʨʦʚ, 1967; ɻʘʙʝʝʚ, 1968; Ichim, 1968; ɻʘʝʣʴ, 

1971; ʊʘʨʘʥ, 1973; ʂʫʟʥʝʮʦʚ ʠ ʜʨ., 1976; ɹʝʨʥʠʢʦʚ, ɿʘʡʢʦʚ, 1977; ɹʘʙʝʥʢʦ, 

ʂʦʨʦʙʦʚ, 1978;  ɹʠʨʶʢʦʚ ʠ ʜʨ., 1979; ɸʪʨʦʭʠʥ, 1980; ɽʨʫʩʘʣʠʤʩʢʠʡ, 2005; 

Crecente-Campo, Pommerening, Rodr²guez-Soalleiro, 2009; ʏʝʬʨʘʥʦʚʘ, 2015; 

ʆʩʠʧʝʥʢʦ, 2016; ʆʩʠʧʝʥʢʦ, ɿʘʣʝʩʦʚ, 2017; Kara, Topa­oĵlu, 2018; ɻʦʬ ʠ ʜʨ., 2019; 

ʀʦʟʫʩ, ɿʘʚʴʷʣʦʚ, ɹʦʡʢʦ, 2019; Navarro-Cerrillo, S§nchez-Salguero, Rodriguez, 2019; 

ɹʫʨʜʫʯʢʠʥʘ, 2020; Samec, Zapletal, Lukeġ, Rotter, 2020; ʂʦʧʳʪʢʦʚ, ɹʦʨʦʚʢʦʚ, 

ʊʘʠʨʙʝʨʛʝʥʦʚ, 2021; Ting Zhang, Lining Song, Jiaojun Zhu, 2021; ʊʫʨʯʠʥʘ, 2022; 

ʀʟʤʘʡʣʦʚʘ, 2023; ʂʘʟʘʢʦʚ, ʇʨʦʢʘʟʠʥ, ʄʘʨʪʳʥʶʢ, 2023; Jitang Li , Yuyang Xie, Tuya 
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Wulan, 2023; Navarro-Cerrillo et al., 2023; Vospernik, et al., 2023) ʠ ʜʨ. ʉʦʛʣʘʩʥʦ 

ʜʘʥʥʳʤ ɻ.ʈ. ʕʡʪʠʥʛʝʥʘ (1962), ʚ ʩʝʚʝʨʥʳʭ ʰʠʨʦʪʘʭ ʥʘʠʙʦʣʴʰʘʷ ʚʝʣʠʯʠʥʘ 

ʧʨʠʨʦʩʪʘ ʚ ʚʳʩʦʪʫ ʥʘʩʪʫʧʘʝʪ ʚ 40 ʣʝʪ ʠ ʧʦʟʞʝ, ʚ ʩʨʝʜʥʝʡ ʧʦʣʦʩʝ ʈʦʩʩʠʠ ʵʪʘ 

ʚʝʣʠʯʠʥʘ ʩʦʩʪʘʚʣʷʝʪ 25 ʣʝʪ, ʘ ʚ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ - ʚ 15-ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ. 

ɺʧʦʩʣʝʜʩʪʚʠʠ ʵʪʦ ʧʦʜʪʚʝʨʜʠʣ ɺ.ɻ. ʅʝʩʪʝʨʦʚ (1961), ʩʚʷʟʘʚ ʚʦʟʨʘʩʪ ʥʘʯʘʣʘ 

ʧʨʦʚʝʜʝʥʠʷ ʨʫʙʦʢ ʩ ʰʠʨʦʪʦʡ ʤʝʩʪʥʦʩʪʠ. 

ɺ ʢʫʣʴʪʫʨʘʭ ʩʦʩʥʳ ʨʘʟʣʠʯʥʦʡ ʛʫʩʪʦʪʳ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʢʫʣʴʤʠʥʘʮʠʷ 

ʧʨʠʨʦʩʪʘ ʚ ʚʳʩʦʪʫ ʥʘʩʪʫʧʘʝʪ ʚ 9-10 ʣʝʪ (ɻʘʙʝʝʚ, 1971), ʥʘ ʯʝʨʥʦʟʝʤʘʭ 

ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʤʝʣʢʦʩʦʧʦʯʥʠʢʘ - ʚ ʚʦʟʨʘʩʪʝ 13-15 ʣʝʪ (ʄʘʢʘʨʝʥʢʦ, 1978), ʚ 

ʇʨʠʩʪʝʧʥʳʭ ʙʦʨʘʭ ʋʢʨʘʠʥʳ - ʚ 7 - 8 ʣʝʪ (ʉʪʘʨʦʩʪʝʥʢʦ, 1968), ʥʘ ʇʨʠʜʦʥʩʢʠʭ 

ʧʝʩʢʘʭ - ʚ 6 - 7 ʣʝʪ (ɹʦʥʜʘʨʝʥʢʦ, 1966). ɺ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʣʝʥʪʦʯʥʳʭ 

ʙʦʨʦʚ ʢʫʣʴʤʠʥʘʮʠʷ ʥʘʩʪʫʧʘʝʪ ʩ 9-ʪʠ ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ. ʇʨʠ ʵʪʦʤ ʚ ʣʝʩʥʳʭ 

ʢʫʣʴʪʫʨʘʭ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʠʧʦʚ ʧʦʩʘʜʢʠ ʠ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʤʦʣʦʜʥʷʢʘʭ, 

ʢʫʣʴʤʠʥʘʮʠʷ ʥʘʩʪʫʧʘʝʪ ʧʨʠʤʝʨʥʦ ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʨʝʤʷ (ʉʤʠʨʥʦʚ, 1966). 

ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʙʦʙʱʝʥʠʷ ʣʠʪʝʨʘʪʫʨʥʳʭ 

ʜʘʥʥʳʭ ʧʦ ʭʦʜʫ ʨʦʩʪʘ (ʂʫʟʴʤʠʯʝʚ, 1963; ʆʛʠʝʚʩʢʠʡ, 1966) ʠ ʧʦ ʚʳʩʦʪʝ ʢʫʣʴʪʫʨ 

(ʇʦʣʷʢʦʚ, 1957; ʉʠʙʠʪʝʚ, 1959; ʏʝʪʠʥ, 1961; ɹʝʨʥʠʢʦʚʘ, ɿʘʡʢʦʚʘ, 1977). ɺ.ʅ. 

ɻʘʙʝʝʚʳʤ (1982) ʚʳʷʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʭʦʜʘ ʨʦʩʪʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʡ 

ʩʦʩʥʳ ʚ ʚʳʩʦʪʫ ʠ ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʥʘ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʧʦʯʚ ʚʦ ʚʩʝʭ 

ʨʘʡʦʥʘʭ ʣʝʩʦʩʪʝʧʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ʀʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʘ ʥʝʢʦʪʦʨʳʤ 

ʠʩʢʣʶʯʝʥʠʝʤ ʥʘ ʚʩʝʭ ʧʦʯʚʘʭ ʣʝʩʦʩʪʝʧʥʳʭ ʨʘʡʦʥʦʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʢʫʣʴʪʫʨʳ 

ʩʦʩʥʳ ʭʦʨʦʰʦ ʨʘʩʪʫʪ ʠ ʬʦʨʤʠʨʫʶʪ ʜʨʝʚʦʩʪʦʠ 1ʘ ʠ II ʢʣʘʩʩʦʚ ʙʦʥʠʪʝʪʘ. 

ʅʘʩʘʞʜʝʥʠʷ ʙʦʣʝʝ ʥʠʟʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʨʘʩʪʘʶʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʥʘ 

ʩʦʣʦʥʮʘʭ, ʩʦʣʦʥʯʘʢʘʭ, ʣʫʛʦʚʦ-ʩʦʣʦʥʮʝʚʘʪʳʭ ʠ ʦʩʦʣʦʜʝʣʦ-ʩʦʣʦʥʯʘʢʦʚʘʪʳʭ ʧʦʯʚʘʭ 

(IV ʢʣ. ʙʦʥʠʪʝʪʘ), ʯʝʨʥʦʟʝʤʘʭ ʦʧʦʜʟʦʣʝʥʥʳʭ ʩ ʙʣʠʟʢʠʤ ʫʨʦʚʥʝʤ ʟʘʣʝʛʘʥʠʷ 

ʟʘʩʦʣʝʥʥʳʭ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʩʦʣʦʥʮʘʭ ʛʣʫʙʦʢʦʩʪʦʣʙʯʘʪʳʭ ʠ ʦʙʳʢʥʦʚʝʥʥʳʭ 

ʯʝʨʥʦʟʝʤʘʭ ʩ ʟʘʩʦʣʝʥʥʦʡ ʧʦʜʧʦʯʚʦʡ (III  ʢʣ. ʙʦʥʠʪʝʪʘ), ʘ ʪʘʢʞʝ ʥʘ ʣʫʛʦʚʦ-

ʯʝʨʥʦʟʝʤʥʳʭ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʯʚʘʭ, ʝʩʣʠ ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʩʦʢʦʝ ʩʢʦʧʣʝʥʠʝ 

ʢʘʨʙʦʥʘʪʦʚ ʚʙʣʠʟʠ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ. ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʝʥʠʷ ʭʦʜʘ ʨʦʩʪʘ ʢʫʣʴʪʫʨ 

ʩ ʜʘʥʥʳʤʠ ʙʦʥʠʪʝʪʥʦʡ ʰʢʘʣ rʄ.ʄ. ʆʨʣʦʚʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʝʨʚʳʝ 10 ʣʝʪ, ʘ 
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ʠʥʦʛʜʘ ʠ ʧʦʟʞʝ, ʢʫʣʴʪʫʨʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʫʩʪʫʧʘʶʪ ʧʦ ʚʳʩʦʪʝ ʚʳʩʦʢʦʙʦʥʠʪʝʪʥʳʤ 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʜʨʝʚʦʩʪʦʷʤ. ʅʦ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʦʥʠ ʙʳʩʪʨʦ ʧʝʨʝʭʦʜʷʪ ʚ ʙʦʣʝʝ 

ʚʳʩʦʢʠʝ ʢʣʘʩʩʳ ʙʦʥʠʪʝʪʘ, ʩʦʭʨʘʥʷʷ ʙʦʣʴʰʫʶ ʵʥʝʨʛʠʶ ʨʦʩʪʘ ʚʦ II ʠ III ʢʣʘʩʩʘʭ 

ʚʦʟʨʘʩʪʘ. ʆ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʫʣʴʪʫʨ ʥʘ ʣʫʛʦʚʳʭ, ʘʣʣʶʚʠʘʣʴʥʳʭ, ʣʫʛʦʚʦ-

ʙʦʣʦʪʥʳʭ, ʙʦʣʦʪʥʳʭ ʧʦʯʚʘʭ, ʩʦʣʦʥʮʘʭ, ʩʦʣʦʥʯʘʢʘʭ, ʘ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʥʘ 

ʣʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʥʳʭ ʧʦʯʚʘʭ ʠ ʯʝʨʥʦʟʝʤʘʭ ʶʞʥʳʭ ʩʣʝʜʫʝʪ ʩʫʜʠʪʴ ʚ ʚʦʟʨʘʩʪʝ 

ʩʪʘʨʰʝ 25-30 ʣʝʪ. 

 

2.2. ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʏʫʧʠʥʩʢʦʛʦ ʙʦʨʘ 

ʅʘʯʘʣʦʤ ʧʨʦʚʝʜʝʥʠʷ ʣʝʩʦʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʏʫʧʠʥʩʢʦʛʦ ʙʦʨʘ ʩʯʠʪʘʝʪʩʷ ʩʦʟʜʘʥʠʝ ʟʘʱʠʪʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʠʟ ʰʝʣʶʛʠ ʢʨʘʩʥʦʡ 

(Salix acutifolia Willd  ) ʠ ʢʫʣʴʪʫʨ ʪʦʧʦʣʷ ʙʘʣʴʟʘʤʠʯʝʩʢʦʛʦ ʩʠʙʠʨʩʢʦʛʦ (Populus 

balsamifera L.) ʚ 40-ʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʩ ʮʝʣʴʶ ʟʘʢʨʝʧʣʝʥʠʷ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ  

I-ʡ ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʩʳ ʠ ʜʝʬʣʷʮʠʦʥʥʦ-ʦʧʘʩʥʳʭ ʩʢʣʦʥʦʚ ʣʝʚʦʛʦ ʙʝʨʝʛʘ ʨ. 

ʏʘʨʳʰ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʩ. ɻʦʣʦʤʳʩʢʠʥʦ, ʂʦʩʦʙʦʢʦʚʦ ʠ ʜʨ. (ʉʤʠʨʥʦʚ, 1966). 

ʆʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʥʘ ʚʳʨʦʚʥʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʧʨʦʚʦʜʠʣʘʩʴ ʙʦʨʦʟʜʘʤʠ, 

ʧʦʜʛʦʪʦʚʣʝʥʥʳʤʠ ʢʦʥʥʳʤ ʧʣʫʛʦʤ ʠ ʧʣʦʱʘʜʢʘʤʠ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʤʝʩʪʘʭ 

(ʀʟʚʝʢʦʚʘ, 2003). ʏʝʨʝʥʢʠ ʠ ʧʨʫʪ ʰʝʣʶʛʠ ʟʘʛʦʪʦʚʣʷʣʠʩʴ ʚ ʟʘʱʠʪʥʳʭ ʧʦʣʦʩʘʭ 

ʚʨʝʤʝʥʥʦʛʦ ʧʠʪʦʤʥʠʢʘ, ʟʜʝʩʴ ʞʝ ʚʳʨʘʱʠʚʘʣʠʩʴ ʫʢʦʨʝʥʝʥʥʳʝ ʯʝʨʝʥʢʠ ʪʦʧʦʣʷ. 

ɺʩʝʛʦ ʜʦ 1950 ʛʦʜʘ ʨʫʯʥʳʤ ʩʧʦʩʦʙʦʤ ʙʳʣʦ ʩʦʟʜʘʥʦ 108,3 ʛʘ ʟʘʱʠʪʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ ʰʝʣʶʛʠ ʠ 31,8 ʛʘ ʢʫʣʴʪʫʨ ʪʦʧʦʣʷ. 

ʇʝʨʚʳʝ ʢʫʣʴʪʫʨʳ ʩʦʩʥʳ ʙʳʣʠ ʩʦʟʜʘʥʳ ʚ 1956 ʛ. ʧʦ ʛʨʘʥʠʮʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʣʝʩʘ ʠ ʧʨʠʣʝʛʘʱʝʡ ʩʪʝʧʠ, ʟʘʢʘʥʯʠʚʘʶʱʝʡʩʷ ʣʝʚʳʤ ʙʝʨʝʛʦʤ ʨ. ʏʘʨʳʰ. ʇʦʯʚʘ 

ʜʝʨʥʦʚʦ-ʢʘʨʙʦʥʘʪʥʘʷ ʩʨʝʜʥʝʤʦʱʥʘʷ (ʥʘʚʝʷʥʥʘʷ) ʠ ʧʦʛʨʝʙʝʥʥʘʷ (ʯʝʨʥʦʟʝʤ 

ʦʙʳʢʥʦʚʝʥʥʳʡ) ʦʙʨʘʙʦʪʘʥʘ ʧʣʫʞʥʳʤʠ ʙʦʨʦʟʜʘʤʠ, ʧʦʩʘʜʢʘ ʩʦʩʥʳ ʨʫʯʥʘʷ, 

ʧʨʦʚʝʜʝʥʘ ʧʦ ʩʭʝʤʝ 2,5Ĭ0,7 ʧʦʩʘʜʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʩʦʩʥʳ 2-ʣʝʪʢʠ, ʚʳʨʘʱʝʥʥʦʡ 

ʚ ʣʝʥʪʦʯʥʳʭ ʙʦʨʘʭ. ʂʫʣʴʪʫʨʳ ʨʦʩʣʠ ʧʦ Ia ʢʣʘʩʩʫ ʙʦʥʠʪʝʪʘ, ʚ ʚʦʟʨʘʩʪʝ 64 ʛ. ʠʤʝʣʠ 

ʟʘʧʘʩ 468 ʤ
3
/ʛʘ (ʨʠʩʫʥʦʢ 2.1). ʅʘ ʨʠʩʫʥʢʝ 2.2 ʧʨʠʚʝʜʝʥ ʩʭʝʤʘʪʠʯʝʩʢʠʡ ʧʣʘʥ 

ʨʘʟʤʝʱʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʣʦʱʘʜʝʡ ʣʝʩʦʧʦʩʘʜʦʢ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʝ ʛʦʜʳ ʚ 

ʏʫʧʠʥʩʢʦʤ ʙʦʨʫ. 
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ʈʠʩʫʥʦʢ 2.1 ï 64-ʣʝʪʥʠʝ ʢʫʣʴʪʫʨʳ ʩʦʩʥʳ, ʛʫʩʪʦʪʘ ï 870 ʰʪ/ʛʘ, ʢʣ. ʙʦʥʠʪʝʪʘ ï Ia,      

ʟʘʧʘʩ ï 468 ʤ
3
/ʛʘ. 

  

ʄʘʩʩʦʚʳʝ ʧʦʩʘʜʢʠ ʩʦʩʥʳ ʚ ʙʦʨʫ ʩʪʘʣʠ ʩʦʟʜʘʚʘʪʴʩʷ ʩ 1965 ʛ. 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʝʛʦ ʯʘʩʪʠ (ʩʝʢʪʦʨ 1) ʠ ʟʘʚʝʨʰʘʣʠʩʴ ʚ ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ ʚʦʩʪʦʯʥʦʛʦ ʩʢʣʦʥʘ (ʨʠʩʫʥʦʢ 2.3, 2.4), ʘ ʪʘʢʞʝ I-ʡ ʠ II-ʡ ʥʘʜʧʦʡʤʝʥʥʳʭ 

ʪʝʨʨʘʩʘʭ ʨ. ʏʘʨʳʰ (ʨʠʩʫʥʦʢ 2.5, 2.6).  

ʃʝʩʦʢʫʣʴʪʫʨʥʘʷ ʧʣʦʱʘʜʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʩʪʝʧʥʝʥʥʦʡ ʧʨʦʛʘʣʠʥʦʡ, 

ʠʟʨʝʟʘʥʥʦʡ ʩʠʣʴʥʦ ʧʝʨʝʩʝʯʝʥʥʳʤ ʨʝʣʴʝʬʦʤ, ʥʘʣʠʯʠʝʤ ʜʝʬʣʷʮʠʦʥʥʦ-ʦʧʘʩʥʳʭ 

ʫʯʘʩʪʢʦʚ, ʦʩʣʦʞʥʷʶʱʠʭ ʧʨʦʚʝʜʝʥʠʝ ʣʝʩʦʧʦʩʘʜʦʢ. ʂʫʣʴʪʫʨʳ ʩʦʩʥʳ ʩʦ ʩʪʦʨʦʥʳ 

ʛʦʩʧʦʜʩʪʚʫʶʱʠʭ ʶʛʦ-ʟʘʧʘʜʥʳʭ ʚʝʪʨʦʚ, ʩʦʟʜʘʚʘʣʠʩʴ ʟʘʛʫʱʝʥʥʦʡ ʧʦʩʘʜʢʦʡ, ʜʦʩʪʠ- 

ʛʘʶʱʝʡ ʛʫʩʪʦʪʳ ʜʦ 10-13 ʪʳʩ. ʰʪ./ʛʘ.  

ʂʫʣʴʪʫʨʳ ʚ ʦʢʨʝʩʥʦʩʪʷʭ ʩ. ʉʘʤʩʦʥʦʚʦ (ʩʝʢʪʦʨ 2) ʩʦʟʜʘʥʳ ʥʘ ʙʳʚʰʠʭ 

ʧʘʭʘʪʥʳʭ ʟʝʤʣʷʭ ʧʦ ʨʦʚʥʦʤʫ ʨʝʣʴʝʬʫ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʩʘʜʢʦʡ ʩʦʩʥʳ ʧʘʨʥʳʤʠ 

ʨʷʜʘʤʠ ʠ ʰʠʨʦʢʠʤʠ ʤʝʞʜʫʨʷʜʴʷʤʠ ʧʦ ʩʭʝʤʝ 4-2,0Ĭ0,7ʤ, ʛʫʩʪʦʪʦʡ 5-6 ʪʳʩ. ʰʪ./ʛʘ 

(ʨʠʩʫʥʦʢ 2.7).  
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ʈʠʩʫʥʦʢ. 2.2 ï ʉʭʝʤʘʪʠʯʝʩʢʠʡ ʧʣʘʥ ʣʝʩʦʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʚ ʏʫʧʠʥʩʢʦʤ 

ʙʦʨʫ 

 - ʥʦʤʝʨ ʩʝʢʪʦʨʘ,  ï ʝʩʪʝʩʪʚʝʥʥʳʡ ʜʨʝʚʦʩʪʦʡ,  ï ʣʝʩʥʳʝ ʢʫʣʴʪʫʨʳ 

 
ʈʠʩʫʥʦʢ 2.3 ï ʂʫʣʴʪʫʨʳ ʩʦʩʥʳ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʢʣʦʥʘ  ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ʨ. ʏʘʨʳʰ 

1 

2 

3 

1 

2 

3 

1 
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ʈʠʩʫʥʦʢ 2.4 ï 27-ʣʝʪʥʠʝ ʢʫʣʴʪʫʨʳ ʩʦʩʥʳ ʟʘʛʫʱʝʥʥʦʡ ʧʦʩʘʜʢʠ ʥʘ ʩʝʨʦʡ ʣʝʩʥʦʡ 

ʧʦʛʨʝʙʝʥʥʦʡ ʩʫʧʝʩʯʘʥʦʡ (ʥʘʚʝʷʥʥʦʡ) ʧʦʯʚʝ 

 

 
ʈʠʩʫʥʦʢ 2.5 ï 25-ʣʝʪʥʠʝ ʢʫʣʴʪʫʨʳ ʩʦʩʥʳ ʥʘ I-ʡ ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʝ 
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ʈʠʩʫʥʦʢ 2.6 ï 25-ʣʝʪʥʠʝ ʢʫʣʴʪʫʨʳ ʩʦʩʥʳ ʥʘ II-ʡ ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʝ 

 

 
ʈʠʩʫʥʦʢ 2.7 ï ʈʘʟʥʦʚʦʟʨʘʩʪʥʳʝ ʢʫʣʴʪʫʨʳ ʩʦʩʥʳ ʥʘ ʟʝʤʣʷʭ, ʚʳʰʝʜʰʠʭ ʠʟ 

ʩʝʣʴʭʦʟʧʦʣʴʟʦʚʘʥʠʷ 

 



45 

ʇʦʩʘʜʢʠ ʩʦʩʥʳ ʚ ʩʝʢʪʦʨʝ-2 (ʨʠʩʫʥʦʢ 2.8, 2.9) ʩ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʩʪʦʨʦʥʳ ʙʦʨʘ 

ʩʦʟʜʘʚʘʣʠʩʴ ʥʘ ʧʣʦʱʘʜʷʭ ʩʦ ʩʨʝʜʥʝʚʩʭʦʣʤʣʝʥʥʳʤ ʙʫʛʨʠʩʪʦ-ʛʨʷʜʦʚʳʤ ʨʝʣʴʝʬʦʤ, 

ʯʪʦ ʨʝʟʢʦ ʦʛʨʘʥʠʯʠʚʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ. 

 
ʈʠʩʫʥʦʢ 2.8 ï ʂʫʣʴʪʫʨʳ ʩʦʩʥʳ ʥʘ ʥʘʚʝʷʥʥʳʭ ʧʦʯʚʘʭ ʩʦ ʩʣʦʞʥʳʤ ʙʫʛʨʠʩʪʦ-

ʛʨʷʜʦʚʳʤ ʨʝʣʴʝʬʦʤ 

 

 
ʈʠʩʫʥʦʢ 2.9 ï ʂʫʣʴʪʫʨʳ ʩʦʩʥʳ ʥʘ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʛʨʘʥʠʮʝ ʙʦʨʘ 
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ɿʘ 40-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʚ ʣʝʩʥʦʤ ʬʦʥʜʝ ʏʫʧʠʥʩʢʦʛʦ ʙʦʨʘ (ʩ 1985 ʧʦ 2012 ʛ.) 

ʙʳʣʦ ʩʦʟʜʘʥʦ 3458 ʛʘ ʭʚʦʡʥʳʭ, ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʣʝʩʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ ʩ ʆʂʉ, ʘ ʧʝʨʩʦʥʘʣ ʥʘʨʘʙʦʪʘʣ ʙʦʣʴʰʦʡ ʦʧʳʪ ʧʦ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʆʂʉ ʠ ɿʂʉ. ʇʨʠʞʠʚʘʝʤʦʩʪʴ 

ʣʝʩʦʢʫʣʴʪʫʨ ʚ ʧʝʨʚʳʡ ʛʦʜ ʨʦʩʪʘ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʘ 51-73% (ʠʩʢʣʶʯʝʥʠʝ 

ʩʦʩʪʘʚʠʣ 1996 ʛ. ï 41%) (ʪʘʙʣ. 2.1). 

ʊʘʙʣʠʮʘ 2.1 ï ʈʝʟʫʣʴʪʘʪʳ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʏʫʧʠʥʩʢʦʛʦ ʙʦʨʘ ʧʦʩʘʜʦʯʥʳʤ 

ʤʘʪʝʨʠʘʣʦʤ ʩ ʦʪʢʨʳʪʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ 

ʆʙʲʝʤʳ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦ ʛʦʜʘʤ, ʛʘ 

ɻʦʜʳ 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 

ʆʙʲʝʤ 50 50 88 - 80 200 160 220 80 75 150 

ɻʦʜʳ 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 

ʆʙʲʝʤ 140 150 140 93 100 110 100 115 115 115 165 

ɻʦʜʳ 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

ʆʙʲʝʤ 162 150 200 150 150 150 - - - - - 

ʀʪʦʛʦ 3458 ʛʘ 

 

ʉ ʚʝʜʝʥʠʝʤ ʚ ʣʝʩʦʢʫʣʴʪʫʨʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʧʦʩʘʜʦʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʩ ʟʘʢʨʳʪʳʤʠ ʢʦʨʥʷʤʠ, ʪʘʢʠʝ ʧʦʩʘʜʢʠ ʩʪʘʣʠ ʩʦʟʜʘʚʘʪʴʩʷ ʠ ʚ ʏʫʧʠʥʩʢʦʤ 

ʙʦʨʫ. ʅʘʯʠʥʘʷ ʩ 2014 ʧʦ 2023 ʛ. ʟʜʝʩʴ ʙʳʣʦ ʩʦʟʜʘʥʦ 285 ʛʘ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ. ʇʨʠ 

ʚʝʩʝʥʥʝʡ ʧʦʩʘʜʢʝ ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʩʦʩʥʳ ʚ ʧʝʨʚʳʡ ʛʦʜ ʨʦʩʪʘ ʙʳʣʘ ʚʳʩʦʢʘʷ ʠ 

ʧʨʝʚʳʰʘʣʘ ʧʦʢʘʟʘʪʝʣʴ ʢʫʣʴʪʫʨ ʩ ʦʪʢʨʳʪʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ. ʇʨʠ ʦʩʝʥʥʝʡ 

ʧʦʩʘʜʢʝ ʣʠʩʪʚʝʥʥʠʮʳ ʦʩʥʦʚʥʘʷ ʧʣʦʱʘʜʴ ʢʫʣʴʪʫʨ ʙʳʣʘ ʩʧʠʩʘʥʘ (ʪʘʙʣ. 2.2).  

 

ʊʘʙʣʠʮʘ 2.2 ï ɼʠʥʘʤʠʢʘ ʩʦʟʜʘʥʠʷ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʩ ɿʂʉ 

ɻʦʜʳ ʇʣʦʱʘʜʴ, ʛʘ ʇʦʨʦʜʘ ʉʝʟʦʥ ʧʦʩʘʜʢʠ ʇʨʠʞʠʚʘʝʤʦʩʪʴ, % ʉʧʠʩʘʥʦ, ɻʘ 

2014 53 ʉʦʩʥʘ ɺʝʩʥʘ 72 ï 

2015 46 ʉʦʩʥʘ ɺʝʩʥʘ 72 ï 

2016 46 ʉʦʩʥʘ ɺʝʩʥʘ 71 ï 

2017 24 ʃʠʩʪʚʝʥʥʠʮʘ ɺʝʩʥʘ ï 23,5 

2018 26 ʉʦʩʥʘ ʆʩʝʥʴ 71 ï 

2019 10 ʉʦʩʥʘ ɺʝʩʥʘ 71 ï 

2020 10 ʉʦʩʥʘ ɺʝʩʥʘ 85 ï 

2021 39 ʉʦʩʥʘ ɺʝʩʥʘ 58 ï 

2022 10 ʉʦʩʥʘ ɺʝʩʥʘ 88 ï 

2023 21 ʉʦʩʥʘ ɺʝʩʥʘ 87 ï 

ʀʪʦʛʦ 285 ï ï ï ï 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʳʨʘʱʠʚʘʥʠʶ ʢʫʣʴʪʫʨ ʩʦʩʥʳ ʩ ɿʂʉ ʙʫʜʫʪ 

ʧʨʠʚʝʜʝʥʳ ʚ 5 ʛʣʘʚʝ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ. 

ʏʫʧʠʥʩʢʠʡ ʙʦʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʳʡ ʧʦ ʩʚʦʝʡ ʟʥʘʯʠʤʦʩʪʠ 

ʧʨʠʨʦʜʥʳʡ ʦʙʲʝʢʪ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʇʣʘʥʦʤ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʨʘʟʚʠʪʠʶ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʝʪʝʡè ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ɸʜʤʠʥʠʩʪʨʘʮʠʠ 

ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʦʪ 06.04.2001 ˉ 251 çʆ ʩʭʝʤʝ ʨʘʟʚʠʪʠʷ ʠ ʨʘʟʤʝʱʝʥʠʷ ʦʩʦʙʦ 

ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷè: ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʐʠʧʫʥʦʚʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʨʛʘʥʠʟʦʚʘʪʴ ʙʦʨʦʚʦʡ ʟʘʢʘʟʥʠʢ 

çʏʫʧʠʥʩʢʠʡ ʙʦʨè (ʀʟʚʝʢʦʚʘ, 2003). 

 

ɺʳʚʦʜʳ 

ɺ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʥʦ, ʯʪʦ: 

1. ʉʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ ʥʝʧʨʠʭʦʪʣʠʚʘ ʢ ʫʩʣʦʚʠʷʤ ʢʣʠʤʘʪʘ ʠ ʧʦʯʚʳ. ʀ, ʪʝʤ 

ʥʝ ʤʝʥʝʝ, ʥʘ ʧʨʠʞʠʚʘʝʤʦʩʪʴ, ʨʦʩʪ ʠ ʧʨʦʜʫʪʠʚʥʦʩʪʴ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʵʪʦʡ ʧʦʨʦʜʳ, 

ʦʢʘʟʳʚʘʪʁ ʚʣʠʷʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ, ʵʜʘʬʠʯʝʩʢʠʝ, ʦʨʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʜʨ. ʬʘʢʪʦʨʳ, 

ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʩʦʟʜʘʥʠʠ ʠ ʚʳʨʘʱʠʚʘʥʠʠ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ 

ʩʪʝʧʠ.  

2. ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʠʟʨʘʩʪʘʥʠʝ ʩʦʩʥʳ ʚ ʩʪʝʧʠ ʦʢʘʟʳʚʘʝʪ ʚʝʪʨʦʚʦʡ 

ʨʝʞʠʤ, ʤʝʭʘʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʫʚʣʘʞʥʝʥʠʝ ʧʦʯʚ,r ʨʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ, ʟʘʩʦʣʝʥʠʝ 

ʧʦʯʚʦʛʨʫʥʪʦʚ ʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ. 

3. ʉʦʜʝʨʞʘʥʠʝ ʚ ʧʦʯʚʝ ʩʦʣʝʡ ʢʘʨʙʦʥʘʪʘ ʦʢʘʟʳʚʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠ ʥʘ 

ʧʨʠʞʠʚʘʝʤʦʩʪʴ, ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʩʦʩʥʳ. ɹʣʠʟʢʦʝ ʢ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʦʯʚʳ ʟʘʣʝʛʘʥʠʝ ʢʘʨʙʦʥʘʪʥʦʛʦ ʩʣʦʷ ʧʨʠʚʦʜʠʪ ʢ ʛʠʙʝʣʠ ʚʳʩʘʞʝʥʥʳʭ ʨʘʩʪʝʥʠʡ.  

4. ʂʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʭʦʨʦʰʦ ʨʘʟʚʠʪʘ, ʥʦ ʧʦ ʩʪʨʦʝʥʠʶ 

ʠ ʬʦʨʤʝ ʟʥʘʯʠʪʝʣʴʥʦ ʚʘʨʴʠʨʫʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʯʚʝʥʥʦ-ʛʨʫʥʪʦʚʳʭ ʫʩʣʦʚʠʡ. 

5. ʃʝʩʦʨʘʩʪʠʪʝʣʴʪʥʳʝ ʫʩʣʦʚʠʷ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʪ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʩʨʦʢʘ ʠʭ ʚʳʨʘʱʠʚʘʥʠʷ. 

6. ɸʣʴʪʝʨʥʘʪʠʚʦʡ ʚʳʨʘʱʠʚʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʩʦʩʥʳ ʚ ʩʪʝʧʷʭ 

ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ, ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ 

ʣʠʩʪʚʝʥʥʠʮʘ ʩʠʙʠʨʩʢʘʷ. 
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7. ʃʝʩʦʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʚ ʏʫʧʠʥʩʢʦʤ ʙʦʨʫ ʩʪʘʣʠ ʧʨʦʚʦʜʠʪʴʩʷ ʚ 

ʧʨʝʜʚʦʝʥʥʳʝ ʛʦʜʳ ʚ ʮʝʣʷʭ ʟʘʱʠʪʳ ʧʦʯʚʳ ʦʪ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ. ʉ ʩʝʨʝʜʠʥʳ 50-ʭ 

ʛʦʜʦʚ ʚ ʙʦʨʫ ʩʪʘʣʠ ʚʳʩʘʞʠʚʘʪʴ ʩʦʩʥʫ ʧʦʩʘʜʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʩ ʦʪʢʨʳʪʦʡ 

ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ. ʆʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʧʨʦʚʦʜʠʣʘʩʴ ʧʣʫʞʥʳʤʠ ʙʦʨʦʟʜʘʤʠ, 

ʦʧʨʦʙʠʨʦʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʩʭʝʤʳ ʠ ʛʫʩʪʦʪʘ ʧʦʩʘʜʢʠ. ɹʳʣʠ ʩʦʟʜʘʥʳ ʩʤʝʰʘʥʥʳʝ 

ʥʘʩʘʞʜʝʥʠʷ ʩʦʩʥʳ ʩ ʣʠʩʪʚʝʥʥʠʮʝʡ. ʉ 2014 ʛʦʜʘ ʚ ʙʦʨʫ ʩʪʘʣʠ ʩʦʟʜʘʚʘʪʴʩʷ 

ʢʫʣʴʪʫʨʳ ʩʦʩʥʳ ʩ ʟʘʢʨʳʪʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ. ɺʩʝʛʦ ʟʘ 60-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʙʳʣʦ 

ʩʦʟʜʘʥʥʦ ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʠ ʙʳʚʰʠʭ ʩʝʣʴʭʦʟʫʛʦʜʴʷʭ ʙʦʣʝʝ 4,0 ʪʳʩ. ʛʘ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʦʩʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʩʭʝʤʦʡ ʠ ʛʫʩʪʦʪʦʡ ʧʦʩʘʜʢʠ, 

ʧʦʢʘʟʘʪʝʣʷʤ ʨʦʩʪʘ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʠ 

ʚʳʨʘʱʠʚʘʥʠʠ ʥʘʩʘʞʜʝʥʠʡ ʥʝ ʙʳʣʠ ʫʯʪʝʥʳ ʧʦʯʚʝʥʥʳʝ ʫʩʣʦʚʠʷ, ʢʦʥʢʫʨʝʥʪʥʦʝ 

ʚʣʠʷʥʠʝ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʧʨʠʞʠʚʘʝʤʦʡʩʪʴ ʠ ʨʦʩʪ ʢʫʣʴʪʫʨ ʩ ʆʂʉ ʠ 

ɿʂʉ, ʘ ʪʘʢʞʝ ʬʘʢʪʦʨʳ, ʦʧʨʝʜʝʣʷʱʠʝ ʠʭ ʨʦʩʪ ʠ ʧʦʞʘʨʦʫʩʪʦʡʯʠʚʦʩʪʴ. ɼʘʥʥʘʷ 

ʨʘʙʦʪʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʠʟʫʯʝʥʠʝ ʦʪʤʝʯʝʥʥʳʭ ʚʳʰʝ ʚʦʧʨʦʩʦʚ, ʩ ʮʝʣʴʶ ʫʩʪʨʘʥʝʥʠʷ 

ʟʘʤʝʯʘʥʠʡ ʧʦ ʩʦʟʜʘʥʠʶ ʠ ʚʳʨʘʱʠʚʘʥʠ ʁ ʫʩʪʦʡʯʠʚʳʭ ʠ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ 

ʩʦʩʥʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʩʪʝʧʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ. 
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ɻʃɸɺɸ III . ʇʈʆɻʈɸʄʄɸ, ʄɽʊʆɼʀʂɸ ʀ ʆɹʒɪʄ  

ɺʓʇʆʃʅɽʅʅʓʍ ʈɸɹʆʊ 

 

3.1. ʇʨʦʛʨʘʤʤʘ ʨʘʙʦʪ 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʴʶ ʠ ʟʘʜʘʯʘʤʠ, ʧʨʦʛʨʘʤʤʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʢʣʶʯʘʣʘ 

ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ, ʪʨʝʙʫʶʱʠʝ ʠʟʫʯʝʥʠ:̫ 

1. ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʧʦ ʚʦʧʨʦʩʘʤ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʣʝʩʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʩʪʝʧʠ ʠ ʚʣʠʷʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʨʦʩʪ ʠ 

ʨʘʟʚʠʪʠʝ ʜʨʝʚʦʩʪʦʝʚ ʭʚʦʡʥʳʭ ʧʦʨʦʜ; 

2. ʀʟʫʯʝʥʠʝ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʦʙʲʝʢʪʘ 

ʠʩʩʣʝʜʦʚʘʥʠʡ; 

3. ʇʦʜʙʦʨ ʫʯʘʩʪʢʦʚ ʠ ʟʘʢʣʘʜʢʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ; ʠʟʫʯʝʥʠʝ ʞʠʚʦʛʦ 

ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʣʝʩʥʦʡ ʧʦʜʩʪʠʣʢʠ;  

4. ʇʦʜʛʦʪʦʚʢʘ ʧʦʣʥʦʧʨʦʬʠʣʴʥʳʭ ʧʦʯʚʝʥʥʳʭ ʨʘʟʨʝʟʦʚ, ʚʟʷʪʠʝ ʧʦʯʚʝʥʥʳʭ 

ʦʙʨʘʟʮʦʚ; 

5. ʇʨʦʚʝʜʝʥʠʝ ʩʧʣʦʰʥʦʛʦ ʧʝʨʝʯʝʪʘ ʜʝʨʝʚʴʝʚ ʧʦ ʜʠʘʤʝʪʨʫ, ʟʘʤʝʨʳ 

ʧʘʨʘʤʝʪʨʦʚ ʢʨʦʥʳ, ʦʪʙʦʨ ʤʦʜʝʣʴʥʳʭ ʜʝʨʝʚʴʝʚ, ʟʘʤʝʨʳ ʚʳʩʦʪ; 

6. ɺʟʷʪʠʝ ʤʦʜʝʣʴʥʳʭ ʜʝʨʝʚʴʝʚ, ʨʘʟʤʝʪʢʘ ʠ ʨʘʩʧʠʣʦʚʢʘ ʩʪʚʦʣʦʚ ʥʘ 1-2 ʤ 

ʦʪʨʝʟʢʠ, ʚʟʷʪʠʝ ʧʦʧʝʨʝʯʥʳʭ ʩʧʣʠʣʦʚ ʪʦʣʱʠʥʦʡ 5-7 ʩʤ; ʟʘʤʝʨʳ ʧʨʠʨʦʩʪʦʚ ʧʦ ʛʦʜʘʤ 

ʨʦʩʪʘ ʧʦ ʤʫʪʦʚʢʘʤ; 

7. ɿʘʤʝʨʳ ʨʘʜʠʘʣʴʥʳʭ ʧʨʠʨʦʩʪʦʚ ʥʘ ʜʠʩʢʘʭ, ʦʙʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʘ;  

8. ʉʠʩʪʝʤʘʪʠʟʘʮʠʷ ʤʘʪʝʨʠʘʣʘ, ʦʙʨʘʙʦʪʢʘ ʧʦʣʝʚʳʭ ʜʘʥʥʳʭ; 

9. ɸʥʘʣʠʟ ʤʘʪʝʨʠʘʣʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʠʩʘʥʠʝ ʩʪʘʪʝʡ, ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ 

ʨʘʙʦʪʳ ʠ ʧʨʝʜʣʦʞʝʥʠʡ ʧʨʦʠʟʚʦʜʩʪʚʫ. 

 

3.2 ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʏʫʧʠʥʩʢʦʤ ʙʦʨʫ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ 2014-2023 ʛʛ. ɺ 

ʦʩʥʦʚʫ ʠʭ ʧʦʣʦʞʝʥ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʚʢʣʶʯʘʶʱʠʡ ʠʟʫʯʝʥʠʝ ʧʦʯʚʳ, ʞʠʚʦʛʦ 

ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʨʘʟʥʳʭ 

ʚʦʟʨʘʩʪʦʚ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʦʪʙʦʨ ʥʘʩʘʞʜʝʥʠʡ ʜʣʷ ʟʘʢʣʘʜʢʠ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ 
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ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʪʘʢʩʘʮʠʦʥʥʳʭ ʦʧʠʩʘʥʠʡ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʠ ʥʘʪʫʨʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʏʫʧʠʥʩʢʦʛʦ ʙʦʨʘ. 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʘʧʨʦʙʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʠʢʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ 

ʣʝʩʦʢʫʣʴʪʫʨʥʦʤ ʜʝʣʝ (ʆʛʠʝʚʩʢʠʡ, ʍʠʨʦʚ, 1964; ʆʛʠʝʚʩʢʠʡ, 1966), ʤʝʪʦʜ ʧʨʦʙʥʳʭ 

ʧʣʦʱʘʜʝʡ (ʇʇ) (ɸʥʫʯʠʥ, 1982; ʆʉʊ 56-69-83, 1983) ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ (ɹʫʥʴʢʦʚʘ, ɿʘʣʝʩʦʚ ʠ ʜʨ., 2011; ɼʘʥʯʝʚʘ, ɿʘʣʝʩʦʚ, ʇʦʧʦʚ, 2023).  

ɺʨʝʤʝʥʥʳʝ ʧʨʦʙʥʳʝ ʧʣʦʱʘʜʠ (ʇʇ) ʢʚʘʜʨʘʪʥʦʡ ʠʣʠ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʬʦʨʤʳ 

ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʚ ʥʘʠʙʦʣʝʝ ʪʠʧʠʯʥʦʤ ʜʣʷ ʦʧʠʩʳʚʘʝʤʦʛʦ ʥʘʩʘʞʜʝʥʠʷ ʤʝʩʪʝ, 

ʦʪʚʝʯʘʶʱʝʤ ʧʨʝʜʲʷʚʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʟʘʜʘʯʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʨʝʚʦʩʪʦʠ ʚ 

ʧʨʝʜʝʣʘʭ ʇʇ ʠʤʝʣʠ ʦʜʠʥʘʢʦʚʳʡ ʩʦʩʪʘʚ, ʧʦʣʥʦʪʫ, ʩʦʤʢʥʫʪʦʩʪʴ ʢʨʦʥ, ʠʩʪʦʨʠʶ 

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʜʨʫʛʠʝ ʧʨʠʟʥʘʢʠ. ɼʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʩʪʨʘʥʝʥʠʷ 

ʚʣʠʷʥʠʷ ʙʦʢʦʚʦʛʦ ʦʩʚʝʱʝʥʠʷ ʩʦ ʩʪʦʨʦʥʘʤʠ ʧʦʣʷ, ʜʦʨʦʛʠ, ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ ʠ 

ʜʨʫʛʠʭ, ʥʝ ʧʦʢʨʳʪʳʭ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʧʣʦʱʘʜʝʡ, ʇʇ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ ʥʝ ʤʝʥʝʝ 30 ʤ ʦʪ ʥʠʭ. ʈʘʟʤʝʨ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ ʧʦʜʙʠʨʘʣʩʷ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʭʚʘʪʠʪ ɹʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʝʨʝʚʴʝʚ, ʦʙʝʩʧʝʯʠʚ ʧʨʠ ʵʪʦʤ 

ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʜʠʘʤʝʪʨʦʚ ʩʪʚʦʣʦʚ 2-3% ʧʨʠ ʫʨʦʚʥʝ ʥʘʜʸʞʥʦʩʪʠ 0,68. ɺ 

ʥʘʪʫʨʝ ʚʩʝ ʇʇ ʦʪʛʨʘʥʠʯʠʚʘʣʠʩʴ ʚʠʟʠʨʘʤʠ ʠ ʟʘʢʨʝʧʣʷʣʠʩʴ ʧʦ ʫʛʣʘʤ ʚʝʰʢʘʤʠ. ʅʘ 

ʢʘʞʜʦʡ ʇʇ ʙʳʣʠ ʩʜʝʣʘʥʳ ʬʦʪʦʛʨʘʬʠʠ ʜʨʝʚʦʩʪʦʷ, ʩʫʭʦʩʪʦʡʥʦʛʦ ʣʝʩʘ, ʧʦʜʨʦʩʪʘ ʠ 

ɾʅʇ. ʉʪʦʨʦʥʳ ʇʇ ʠʟʤʝʨʷʣʠʩʴ ʤʝʨʥʦʡ ʣʝʥʪʦʡ (50 ʤ) ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,1 ʤ. 

ʉʧʣʦʰʥʦʡ ʧʝʨʝʯʸʪ ʜʝʨʝʚʴʝʚ ʧʦ ʜʠʘʤʝʪʨʫ ʧʨʦʠʟʚʦʜʠʣʩʷ ʰʪʘʥʛʝʥʮʠʨʢʫʣʝʤ 

ʥʘ ʚʳʩʦʪʝ 1,3 ʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʩ ʪʦʯʥʦʩʪʴʶ 1 ʩʤ; ʫʯʪʸʥʥʳʝ ʜʝʨʝʚʴʷ 

ʧʦʤʝʯʘʣʠ ʤʝʣʦʤ. ɼʘʥʥʳʝ ʟʘʤʝʨʦʚ ʟʘʧʠʩʳʚʘʣʠʩʴ ʚ ʧʦʣʝʚʫʶ ʚʝʜʦʤʦʩʪʴ, ʧʦʩʣʝ ʯʝʛʦ 

ʤʘʪʝʨʠʘʣ ʦʙʨʘʙʘʪʳʚʘʣʩ ̫ʚ ʢʘʤʝʨʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʥʝʡ ʚʳʩʦʪʳ ʜʨʝʚʦʩʪʦ ̫ʦʪʙʠʨʘʣʠʩʴ 20-25 ʤʦʜʝʣʴʥʳʭ 

ʜʝʨʝʚʘ, ʫ ʢʦʪʦʨʳʭ ʟʘʤʝʨʷʣʩʷ ʜʠʘʤʝʪʨ ʩʪʚʦʣʘ ʜʝʨʝʚʘ ʠ ʚʳʩʦʪʘ, ʩ ʧʦʤʦʱʴʶ 

ʚʳʩʦʪʦʤʝʨʘ Suunto KB-14 PM-5. ʊʦʯʥʦʩʪʴ ʟʘʤʝʨʦʚ 0,1 ʤ. ʇʦ ʜʘʥʥʳʤ ʦʙʤʝʨʘ 

ʚʳʩʦʪ ʠ ʜʠʘʤʝʪʨʦʚ ʜʝʨʝʚʴʝʚ ʩʪʨʦʠʣʩʷ ʛʨʘʬʠʢ ʢʨʠʚʦʡ ʚʳʩʦʪ, ʧʦ ʢʦʪʦʨʦʤʫ 

ʦʧʨʝʜʝʣʷʣʘʩʴ ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ ʜʨʝʚʦʩʪʦʷ. 

ʇʨʠ ʧʝʨʝʯʝʪʝ ʢʘʞʜʦʤʫ ʜʝʨʝʚʫ ʧʨʠʩʚʘʠʚʘʣʩʷ ʢʣʘʩʩ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʧʦ 

ʂʨʘʬʪʫ, ʘ ʪʘʢʞʝ ʢʘʪʝʛʦʨʠʷ ʝʛʦ ʩʦʩʪʦʷʥʠʷ ï ʩʳʨʦʨʘʩʪʫʱʝʝ, ʩʫʭʦʩʪʦʡʥʦʝ, 
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ʚʝʪʨʦʚʘʣʴʥʦʝ, ʙʫʨʝʣʦʤʥʦʝ. 

ʊʘʢʩʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʨʝʚʦʩʪʦʝʚ ʥʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ ʨʘʩʩʯʠʪʳʚʘʣʠ 

ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʚ ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ ʤʝʪʦʜʘʤʠ: ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ï ʪʘʢʩʘʮʠʦʥʥʳʡ, 

ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ ï ʛʨʘʬʠʯʝʩʢʘʷ (ʧʦ ʛʨʘʬʠʢʫ ʚʳʩʦʪ), ʧʦʣʥʦʪʘ ï ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʠʩʧʨʘʚʣʝʥʥʳʤʠ ʩʪʘʥʜʘʨʪʥʳʤʠ ʪʘʙʣʠʮʘʤʠ, ʢʣʘʩʩ ʙʦʥʠʪʝʪʘ ï ʧʦ hʢʘʣʝ ʄ.ʄ. 

ʆʨʣʦʚʘ, ʟʘʧʘʩ ï ʧʦ ʦʙʲʝʤʥʳʤ ʪʘʙʣʠʮʘʤ ʜʣʷ ʜʨʝʚʦʩʪʦʝʚ ɿʘʧʘʜʥʦʡ ʠ ɺʦʩʪʦʯʥʦʡ 

ʉʠʙʠʨʠ: ʜʣʷ ʩʦʩʥʳ (ʪʘʙʣʠʮʘ - 20), ʙʝʨʝʟʳ (ʪʘʙʣʠʮʘ - 29), ʪʦʧʦʣʷ (ʪʘʙʣʠʮʘ - 30) 

(ʆʙʱʝʩʦʶʟʥʳʝ ..., 1992). ɺʦʟʨʘʩʪ ʢʫʣʴʪʫʨ ʩʦʩʥʳ ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʤʫʪʦʚʢʘʤ, ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʚʝʨʷʣʩʷ ʩ ʜʘʥʥʳʤʠ ʢʥʠʛʠ ʫʯʝʪʘ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʜʠʥʘʤʠʢʠ ʩʦʤʢʥʫʪʦʩʪʠ ʜʨʝʚʝʩʥʦʛʦ ʧʦʣʦʛʘ ʥʘ 1/4 ʯʘʩʪʠ ʢʘʞʜʦʡ 

ʧʨʦʙʳ ʧʨʦʚʦʜʠʣʠ ʟʘʤʝʨʳ ʨʘʜʠʫʩʦʚ ʢʨʦʥʳ ʜʝʨʝʚʴʝʚ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ ʚʜʦʣʴ ʠ 

ʧʦʧʝʨʝʢ ʨʷʜʘ (ʚʩʝʛʦ 4 ʟʘʤʝʨʘ). ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʜʝʨʝʚʷʥʥʘʷ ʣʠʥʝʡʢʘ 

ʩ ʜʝʣʝʥʠʝʤ ʟʥʘʯʝʥʠʡ ʯʝʨʝʟ 10 ʩʤ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʜʦ ʵʪʦʛʦ ʧʨʦʠʟʚʦʜʠʣʦʩʴ 

ʢʘʨʪʠʨʦʚʘʥʠʝ ʥʘ ʤʝʩʪʥʦʩʪʠ ʨʘʩʧʦʣʦʞʝʥʠ ̫ʢʘʞʜʦʛʦ ʜʝʨʝʚʘ. ɼʣʷ ʵʪʦʛʦ ʩ ʧʦʤʦʱʴʶ 

ʤʝʨʥʦʡ ʣʝʥʪʳ ʟʘʤʝʨʷʣʠʩʴ ʨʘʩʩʪʦʷʥʠʷ ʚʜʦʣʴ ʠ ʧʦʧʝʨʝʢ ʨʷʜʘ. ɺ ʢʘʤʝʨʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ ʢʦʦʨʜʠʥʘʪʳ ʢʘʞʜʦʛʦ ʜʝʨʝʚʘ ʠ ʧʘʨʘʤʝʪʨʳ ʢʨʦʥ ʥʘʥʦʩʠʣʠʩʴ ʥʘ 

ʤʠʣʣʠʤʝʪʨʦʚʢʫ. ɼʘʣʝʝ ʧʦ ʨʠʩʫʥʢʘʤ ʢʨʦʥ ʜʝʨʝʚʴʝʚ ʥʘʥʝʩʝʥʳʭ ʥʘ ʙʫʤʘʛʫ ʜʝʣʘʣʠ 

ʚʳʨʝʟʢʠ ʦʪʢʨʳʪʳʭ ʤʝʩʪ, ʧʣʦʱʘʜʝʡ ʟʘʥʷʪʳʭ ʢʨʦʥʘʤʠ ʜʝʨʝʚʴʝʚ ʠ ʫʯʘʩʪʢʦʚ, 

ʧʝʨʝʢʨʳʚʘʶʱʠʭʩʷ ʢʨʦʥʘʤʠ ʥʝʩʢʦʣʴʢʠʭ ʜʝʨʝʚʴʝʚ. ʇʦ ʚʝʩʦʚʦʤʫ ʩʦʦʪʥʦʰʝʥʠʶ 

ʚʟʚʝʰʘʥʥʳʭ ʯʘʩʪʝʡ, ʨʘʩʯʠʪʳʚʘʣʠʩʴ ʧʦʢʘʟʘʪʝʣʠ ʩʦʤʢʥʫʪʦʩʪʠ ʢʨʦʥ ʥʘ ʧʨʦʙʘʭ.  

ʉʪʨʦʝʥʠʝ ʢʦʨʥʝʚʳʭ ʩʠʩʪʝʤ ʤʦʜʝʣʴʥʳʭ ʜʝʨʝʚʴʝʚ ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʦʩʣʝ ʠʭ 

ʨʘʩʢʦʧʢʠ (ʆʛʠʝʚʩʢʠʡ, 1966). 

ʂʦʤʧʣʝʢʩʥʳʡ ʦʮʝʥʦʯʥʳʡ ʧʦʢʘʟʘʪʝʣʴ (ʂʆʇ) ʢʦʥʢʨʝʪʥʦʛʦ ʜʨʝʚʦʩʪʦʷ ʨʘʩ- 

ʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (ʀʩʢʘʢʦʚ ʠ ʜʨ., 2013) (3.1): 

ʂʆʇ =  
Ὄz 100

Ὃ1.3
=
Ὄ 100

“zὈ1.3
2 / 4

,                                  (3.1) 

ʛʜʝ ʂʆʇ ï ʢʦʤʧʣʝʢʩʥʳʡ ʦʮʝʥʦʯʥʳʡ ʧʦʢʘʟʘʪʝʣʴ (ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʧʨʷ- 

ʞʝʥʥʦʩʪʠ ʨʦʩʪʘ), ʩʤ/ʩʤ
2
; ʅ ï ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ ʜʨʝʚʦʩʪʦʷ, ʤ; Dm ï ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ 

ʜʨʝʚʦʩʪʦʷ ʥʘ ʚʳʩʦʪʝ 1,3 ʤ, ʩʤ; G ï ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʩʨʝʜʥʝʛʦ ʜʝʨʝʚʘ 

ʥʘ ʚʳʩʦʪʝ 1,3 ʤ, ʩʤ
2
; ˊ ï ʯʠʩʣʦ çʧʠè, ʨʘʚʥʦʝ 3,14. 
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ʀʟʫʯʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʧʨʦʚʝʜʝʥʦ ʥʘ ʧʦʣʥʦʧʨʦʬʠʣʴʥʳʭ ʧʦʯʚʝʥʥʳʭ 

ʨʘʟʨʝʟʘʭ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʚʩʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʛʦʨʠʟʦʥʪʳ. ʆʧʠʩʘʥʠʝ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʧʨʦʬʠʣʷ ʧʦʯʚ, ʦʪʙʦʨ ʦʙʨʘʟʮʦʚ ʜʣʷ ʠʟʫʯʝʥʠʷ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚ, ʧʨʦʚʝʜʝʥʳ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ (ʆʙʱʝʩʦʶʟʥʘʷ 

ʠʥʩʪʨʫʢʮʠʷ ..., 1973; ɽʛʦʨʦʚ, 1977; ɻʆʉʊ 17.4.4.01-84; ɻʆʉʊ 26423 - 85; ɻʆʉʊ 

12536 - 2014; ɻʆʉʊ 26212 - 2021; ɻʆʉʊ 26213 - 2021).  

ʇʦʩʣʝ ʦʧʠʩʘʥʠʷ ʨʘʟʨʝʟʦʚ ʠʟ ʚʳʜʝʣʝʥʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʛʦʨʠʟʦʥʪʦʚ ʙʝʨʫʪ 

ʦʙʨʘʟʮʳ ʧʦʯʚ ʚʝʩʦʤ ʥʝ ʤʝʥʝʝ 0,5 ʢʛ ʢʘʞʜʳʡ (ʠʟ ʚʩʝʭ ʧʦʣʥʳʭ ʨʘʟʨʝʟʦʚ ʠ ʥʝʢʦʪʦʨʳʭ 

ʧʦʣʫʷʤ) ʩ ʮʝʣʴʶ ʧʨʦʩʤʦʪʨʘ ʠ ʦʪʙʦʨʘ ʜʣʷ ʘʥʘʣʠʟʘ. ʆʙʨʘʟʮʳ ʦʪʙʠʨʘʶʪ ʩ 

ʟʘʯʠʱʝʥʥʦʡ ʦʧʠʩʳʚʘʝʤʦʡ ʩʪʝʥʢʠ ʨʘʟʨʝʟʘ, ʥʘʯʠʥʘʷ ʩʥʠʟʫ, ʠʟ ʩʝʨʝʜʠʥʳ ʠʣʠ 

ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʪ ʛʝʥʝʪʠʯʝʩʢʠʭ ʛʦʨʠʟʦʥʪʦʚ ʩʣʦʷʤʠ ʤʦʱʥʦʩʪʴʶ ʥʝ ʙʦʣʝʝ 10 ʩʤ 

(ʆʙʱʝʩʦʶʟʥʘʷ ʠʥʩʪʨʫʢʮʠʷ.., 1973). 

ʂʣʘʩʩ ʣʝʩʦʧʨʠʛʦʜʥʦʩʪʠ ʧʦʯʚ ʦʧʨʝʜʝʣʷʣʩʷ ʩʦʛʣʘʩʥʦ ʧʨʠʢʘʟʫ ʬʝʜʝʨʘʣʴʥʦʡ 

ʩʣʫʞʙ rʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʦʩʩʠʠ ˉ 43 ʦʪ 21.03.96. ʂʨʠʪʝʨʠʠ ʢʣʘʩʩʦʚ ʫʢʘʟʘʥʳ ʚ 

ʪʘʙʣʠʮʝ 6 ʚʳʰʝʫʢʘʟʘʥʥʦʛʦ ʧʨʠʢʘʟʘ (ʆʙ ʫʪʚʝʨʞʜʝʥʠʠ.., 1996). 

ʋʯʝʪ ʠ ʦʧʠʩʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʝʛʦ ʦʙʨʘʙʦʪʢʘ 

ʧʨʦʚʦʜʠʣʠʩʴ ʩʪʘʥʜʘʨʪʥʳʤʠ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ (ʇʦʥʷʪʦʚʩʢʘʷ, 1964; 

ʄʠʨʢʠʥ, 1978). 

ʉʙʦʨ ʧʦʣʝʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʦʙʱʝʧʨʠʟʥʘʥʥʳʭ ʤʝʪʦʜʦʚ: ʨʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʳʡ, ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ, ʫʯʝʪʥʳʭ 

ʧʣʦʱʘʜʦʢ, ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ, ʩʙʦʨʘ ʛʝʨʙʘʨʠʷ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚ 

ʬʣʦʨʳ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʠʤ, ʵʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ, ʞʠʟʥʝʥʥʳʤ ʬʦʨʤʘʤ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ ʦʩʥʦʚʝ ʘʧʨʦʙʠʨʦʚʘʥʥʳʭ ʧʦʜʭʦʜʦʚ. ʉʪʝʧʝʥʴ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ 

ʩʭʦʜʩʪʚʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʭʦʜʩʪʚʘ 

ʉʲʝʨʝʥʩʝʥʘ-ʏʝʢʘʥʦʚʩʢʦʛʦ (ʇʦʥʷʪʦʚʩʢʘʷ, 1964; ʄʠʨʢʠʥ, ʈʦʟʝʥʙʝʨʛ, 1978; 

ɸʥʜʨʝʚʘ, 2002). 

ʇʝʨʝʯʝʥʴ ʚʠʜʦʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʚʳʩʰʠʤʠ 

ʩʦʩʫʜʠʩʪʳʤʠ ʨʘʩʪʝʥʠʷʤʠ. ʃʘʪʠʥʩʢʠʝ ʠ ʨʫʩʩʢʠʝ ʥʘʟʚʘʥʠʷ ʚʠʜʦʚ ʧʨʠʚʝʜʝʥʳ ʧʦ 

ʩʚʦʜʢʝ ʉ.ʂ. ʏʝʨʝʧʘʥʦʚʘ (1995). 

ʆʪʙʦʨ ʦʙʨʘʟʮʦʚ ʣʝʩʥʦʡ ʧʦʜʩʪʠʣʢʠ ʧʨʦʚʦʜʠʣʩʷ ʤʝʪʦʜʦʤ ʨʘʤʢʠ-ʰʘʙʣʦʥʘ, 
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ʠʤʝʶʱʝʛʦ ʨʘʟʤʝʨʳ 20Ĭ25 ʩʤ (ʂʫʨʙʘʪʩʢʠʡ, 1970; ʑʘʚʨʦʚʩʢʠʡ, 1973). ʅʘ ʧʨʦʙʥʦʡ 

ʧʣʦʱʘʜʠ ʧʨʠ ʨʘʚʥʦʤʝʨʥʦʤ ʨʘʟʤʝʱʝʥʠʠ ʰʘʙʣʦʥʦʚ ʦʪʙʠʨʘʣʦʩʴ ʧʦ 25-30 ʦʙʨʘʟʮʦʚ 

ʧʦʜʩʪʠʣʢʠ. ʆʪʦʙʨʘʥʥʳʝ ʦʙʨʘʟʮʳ ʧʦʤʝʱʘʣʠʩʴ ʚ ʩʠʪʮʝʚʳʝ ʤʝʰʦʯʢʠ, ʚʳʩʫʰʠʚʘʣʠʩʴ 

ʚ ʩʫʰʠʣʴʥʦʤ ʰʢʘʬʝ ʜʦ ʩʫʭʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 90-100
0
ʉ, ʨʘʟʜʝʣʷʣʠʩʴ 

ʥʘ ʬʨʘʢʮʠʠ (ʧʦ ʩʪʨʫʢʪʫʨʝ, ʧʨʦʠʩʭʦʞʜʝʥʠʶ, ʨʘʟʤʝʨʘʤ) ʠ ʚʟʚʝʰʠʚʘʣʠʩʴ ʥʘ 

ʵʣʝʢʪʨʦʥʥʳʭ ʚʝʩʘʭ CAS MWP-300H ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,005 ʛ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʝʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʫʯʝʙʥʠʢʫ 

(ɼʦʩʧʝʭʦʚ, 1979). ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʝʨʝʯʝʪʥʳʭ ʚʝʜʦʤʦʩʪʝʡ, 

ʟʘʤʝʨʦʚ ʧʨʠʨʦʩʪʘ ʤʦʜʝʣʴʥʳʭ ʜʝʨʝʚʴʝʚ ʧʦ ʚʳʩʦʪʝ ʠ ʜʠʘʤʝʪʨʫ ʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦʯʚ ʚʳʧʦʣʥʷʣʘʩʴ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤ Statistica 

12.0 ʠ ʧʘʢʝʪʘ ʘʥʘʣʠʟʘ Microsoft ɽʭʩʝ1 2013. ʇʨʠ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʦʧʳʪʥʳʭ ʜʘʥʥʳʭ 

ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʨʠʚʳʭ ʭʦʜʘ ʨʦʩʪʘ ʜʨʝʚʦʩʪʦʝʚ ʙʳʣʦ ʚʳʙʨʘʥʦ ʫʨʘʚʥʝʥʠʝ ʊʝʨʘʟʘʢʠ 

(ʂʫʟʴʤʠʯʸʚ, 1977) ʢʘʢ ʬʫʥʢʮʠ ̫ ʩ ʥʘʠʙʦʣʴʰʠʤ ʟʥʘʯʝʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʜʝʪʝʨʤʠʥʘʮʠʠ (R
2
), ʩ ʥʘʠʤʝʥʴʰʠʤ ʟʥʘʯʝʥʠʝʤ ʩʨʝʜʥʝʡ ʦʰʠʙʢʠ 

ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʥʠʷ ʠ ʥʘʠʙʦʣʝʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘ ̫ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʠʨʦʜʝ 

ʠʟʫʯʘʝʤʦʛʦ ʦʙʲʝʢʪʘ. 

ʇʦ ʚʝʣʠʯʠʥʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʜʣʷ ʣʠʥʝʡʥʦʡ ʩʚʷʟʠ ʠ 

ʢʦʨʨʝʣʷʮʠʦʥʥʦʤʫ ʦʪʥʦʰʝʥʠʶ ʜʣʷ ʣʠʥʝʡʥʦʡ ʠ ʥʝʣʠʥʝʡʥʦʡ ʩʚʷʟʝʡ 

ʫʩʪʘʥʘʚʣʠʚʘʣʘʩʴ ʪʝʩʥʦʪʘ ʩʚʷʟʠ ʧʦ ʰʢʘʣʝ ʏʘʨʣʴʟʘ ɻʠʣʙʝʨʪʘ ʏʝʜʜʦʢʘ (ɼʚʦʨʝʮʢʠʡ, 

1971; ɹʘʨʘʟ, 2005). ʊʦʯʥʦʩʪʴ ʫʨʘʚʥʝʥʠʡ ʦʮʝʥʠʚʘʣʘʩʴ ʧʦ ʚʝʣʠʯʠʥʝ ʦʩʥʦʚʥʦʡ 

(ʩʨʝʜʥʝʡ ʢʚʘʜʨʘʪʠʯʥʦʡ) ʦʰʠʙʢʠ (ɻʫʩʝʚ, 2002). 

  

3.3. ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠ ̫ ʷʚʣʷʶʪʩʷ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʠ ʝʩʪʝʩʪʚʝʥʥʳʝ 

ʥʘʩʘʞʜʝʥʠʷ ʭʚʦʡʥʳʭ ʧʦʨʦʜ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʦʩʥʳ), ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʚ ʣʝʩʥʦʤ 

ʬʦʥʜʝ ɹʝʣʦʛʣʘʟʦʚʩʢʦʛʦ ʫʯʘʩʪʢʦʚʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ʐʠʧʫʥʦʚʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ 

(ʏʫʧʠʥʩʢʠʡ ʙʦʨ) ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. 

ʀʩʩʣʝʜʫʝʤʳʝ ʩʦʩʥʦʚʳʝ ʜʨʝʚʦʩʪʦʠ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ 

ʷʚʣʷʶʪʩʷ ʯʠʩʪʳʤʠ ʧʦ ʩʦʩʪʘʚʫ, ʦʜʥʦʷʨʫʩʥʳʤʠ, ʦʜʥʦʚʦʟʨʘʩʪʥʳʤʠ (ʠʩʢʫʩʩʪʚʝʥʥʳʝ 

ʩʦʩʥʷʢʠ) ʠ ʫʩʣʦʚʥʦ ʦʜʥʦʚʦʟʨʘʩʪʥʳʤʠ (ʝʩʪʝʩʪʚʝʥʥʳʝ ʩʦʩʥʷʢʠ). ʇʨʦʙʥʳʝ ʧʣʦʱʘʜʠ 
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ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʚ ʜʨʝʚʦʩʪʦʷʭ ʩ I ʧʦ IV ʢʣʘʩʩ ʚʦʟʨʘʩʪʘ ʥʝ ʧʦʜʚʝʨʛʥʫʪʳʭ 

ʭʦʟʷʡʩʪʚʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ.  

ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʜʨʝʚʦʩʪʦʠ ʩʦʟʜʘʚʘʣʠʩʴ ʨʫʯʥʳʤ ʠ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʤ 

ʩʧʦʩʦʙʦʤ ʜʚʫʭʣʝʪʥʠʤʠ ʩʝʷʥʮʘʤʠ ʩʦʩʥʳ ʠ ʣʠʩʪʚʝʥʥʠʮʳ, ʚʳʨʘʱʝʥʥʳʭ ʚ 

ʙʣʠʟʣʝʞʘʱʠʭ ʣʝʩʭʦʟʘʭ. ʇʨʠ ʵʪʦʤ ʧʦʩʘʜʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʩʭʝʤʘʤ: ʩʭʝʤʘ-1 ï 

ʨʷʜʦʚʳʝ ʢʫʣʴʪʫʨʳ ʩʦʩʥʳ; ʩʭʝʤʘ-2 ï ʨʷʜʦʚʳʝ ʢʫʣʴʪʫʨʳ ʩʦʩʥʳ ʠ ʣʠʩʪʚʝʥʥʠʮʳ ʩ 

ʧʦʨʷʜʥʳʤ ʩʤʝʰʝʥʠʝʤ ʧʦʨʦʜ; ʩʭʝʤʘ-3 ï ʜʚʫʭʨʷʜʥʳʝ ʧʦʣʦʩʥʳʝ ʢʫʣʴʪʫʨʳ ʩʦʩʥʳ. 

ʅʘʯʠʥʘʷ ʩ 2014 ʛ. ʧʨʠ ʧʦʩʘʜʢʝ ʢʫʣʴʪʫʨ ʩʪʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʝʷʥʮʳ ʩʦʩʥʳ ʩ 

ʟʘʢʨʳʪʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ, ʧʦ ʩʭʝʤʘʤ 1 ʠ 3, ʧʨʠʚʝʜʝʥʥʳʤ ʚʳʰʝ. 

ʈʘʩʩʯʠʪʘʥʥʳʝ ʥʘʤʠ ʣʝʩʦʚʦʜʩʪʚʝʥʥʦ-ʪʘʢʩʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠʩʩʣʝʜʫʝʤʳʭ 

ʜʨʝʚʦʩʪʦʝʚ ʧʨʠʚʝʜʝʥʳ ʚ ʧʨʠʣʦʞʝʥʠʠ 4. 

 

3.4. ʆʙʲʸʤ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ 

ɿʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ 2014 ʧʦ 2023 ʛʦʜʳ ʥʘʤʠ ʙʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ ʚʩʝ 

ʚʳʜʝʣʘ, ʟʘʥʷʪʳʝ ʭʚʦʡʥʳʤʠ ʧʦʨʦʜʘʤʠ ʠ ʦʪʜʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ, 

ʠʤʝʶʱʠʝʩʷ ʚ ʙʦʨʫ. ɺ ʥʘʩʘʞʜʝʥʠʷʭ ʙʳʣʦ ʟʘʣʦʞʝʥʦ 97 ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ʥʘ 7 

ʧʨʦʛʘʣʠʥʘʭ, ʧʨʠʤʳʢʘʶʱʠʭ ʢ ʣʝʩʫ, ʙʳʣʠ ʚʟʷʪ r ʦʙʨʘʟʮ r ʥʘʧʦʯʚʝʥʥʳʭ ʣʝʩʥʳʭ 

ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ (ʅʃɻʄ). ʉʧʠʣʝʥʦ 34 ʤʦʜʝʣʴʥʳʭ ʜʝʨʝʚʘ ʜʣʷ ʠʟʫʯʝʥʠʷ ʭʦʜʘ 

ʨʦʩʪʘ. ʀʭ ʩʪʚʦʣʳ ʙʳʣʠ ʨʘʟʤʝʯʝʥʳ ʠ ʨʘʩʧʠʣʝʥʳ ʥʘ 1-2 ʤ ʦʪʨʝʟʢʠ. ʉ ʢʘʞʜʦʛʦ 

ʦʪʨʝʟʢʘ ʙʨʘʣʠʩʴ ʜʠʩʢʠ, ʥʘ ʢʦʪʦʨʳʭ ʟʘʤʝʨʷʣʠʩʴ ʧʨʠʨʦʩʪ rʜʣʷ ʘʥʘʣʠʟʘ ʭʦʜʘ ʨʦʩʪʘ ʠ 

ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʦʚ. ʂʨʦʥʳ ʜʝʨʝʚʴʝʚ ʟʘʤʝʨʷʥʳ ʥʘ 56 ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ. 

ɿʘʣʦʞʝʥ 31 ʧʦʣʥʦʧʨʦʬʠʣʴʥʳʡ ʧʦʯʚʝʥʥʳʡ ʨʘʟʨʝʟ, ʠʟ ʢʦʪʦʨʳʭ ʚ ʦʙʱʝʡ 

ʩʣʦʞʥʦʩʪʠ ʙʳʣʦ ʚʟʷʪʦ 145 ʦʙʨʘʟʮʦʚ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ, ʢʦʪʦʨʳʝ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʌɻɹʋ ʎɸʉ çɸʣʪʘʡʩʢʠʡè.  

ɺʩʝ ʚʠʜʳ ʨʘʙʦʪ ʧʦ ʠʟʫʯʝʥʠʶ ʩʦʩʪʘʚʘ ʠ ʩʪʨʫʢʪʫʨʳ ɾʅʇ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʧʨʝʜʝʣʘʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ. ɺr ʧʦʣʥʝʥʦ 61 ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ, ʟʘʣʦʞʝʥʦ 

ʙʦʣʝʝ 200 ʫʯʝʪʥʳʭ ʧʣʦʱʘʜʦʢ, ʩʦʙʨʘʥʦ 150 ʛʝʨʙʘʨʥʳʭ ʦʙʨʘʟʮʦʚ, ʩʜʝʣʘʥʦ ʙʦʣʝʝ 500 

ʬʦʪʦʛʨʘʬʠʡ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʠ ʩʦʩʪʘʚʘ ɾʅʇ ʠ ʩʙʦʨʘ ʅʃɻʄ ʚʟʷʪʦ 600 

ʦʙʨʘʟʮʦʚ.  
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ɻʃɸɺɸ IV. ʃɽʉʆʈɸʉʊʀʊɽʃʔʅʓɽ ʆʉʆɹɽʅʅʆʉʊʀ  

ʏʋʇʀʅʉʂʆɻʆ ɹʆʈɸ 

 

4.1. ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ  

ɻ.ʌ. ʄʦʨʦʟʦʚ (1949) ʩʯʠʪʘʣ, ʯʪʦ ʧʦʯʚʝʥʥʦ-ʛʨʫʥʪʦʚʳʝ ʫʩʣʦʚʠʷ ʥʝʠʟʤʝʥʥʦ 

ʦʪʨʘʞʘʶʪʩʷ ʥʘ ʩʦʩʪʘʚʝ ʣʝʩʘ ʠ çʷʚʣʷʶʪʩʷ ʧʝʨʚʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʚʳʜʝʣʘ 

ʥʘʩʘʞʜʝʥʠʡ, ʪʦ ʝʩʪʴ ʦʪʥʝʩʝʥʠʝʤ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʫʯʘʩʪʢʘ ʣʝʩʘ ʢ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ 

ʪʠʧʫè. ʅ.ɺ. ʆʨʣʦʚ (1973) ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʵʚʦʣʶʮʠʶ ʧʦʯʚ, ʩʯʠʪʘʷ, ʯʪʦ ʙʝʟ 

ʟʥʘʥʠʷ ʠʩʪʦʨʠʠ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʥʝʚʦʟʤʦʞʥʦ ʧʨʘʚʠʣʴʥʦ ʦʮʝʥʠʪʴ ʧʣʦʜʦʨʦʜʠʝ 

ʣʝʩʥʳʭ ʧʦʯʚ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʠʟʫʯʘʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʥʝʦʜʥʦʨʦʜʥʳʡ ʠ ʧʦʯʚʳ ʨʘʟʣʠʯʘʶʪʩʷ ʥʘ ʪʠʧʦʚʦʤ ʫʨʦʚʥʝ. ɼʣʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʚʝʜʝʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʧʦʯʚ ʧʦ ʧʦʯʚʝʥʥʳʤ 

ʨʘʟʨʝʟʘʤ, ʟʘʣʦʞʝʥʥʳʤ ʥʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ. ʉʚʦʜʥʘʷ ʚʝʜʦʤʦʩʪʴ ʠʟʫʯʝʥʥʳʭ ʧʦʯʚ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 4.1. 

ʊʘʙʣʠʮʘ 4.1 ï ʉʚʦʜʥʘʷ ʚʝʜʦʤʦʩʪʴ ʠʟʫʯʝʥʥʳʭ ʧʦʯʚ 

ˉ 

ʧʦʯʚ. 

ʨʘʟʨʝʟʘ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʯʚʳ 

ʈʅ ʚʦʜʥʘʷ 

ɻʆʉʊ 

26423-85 

ɻʫʤʫʩ, % 

ɻʆʉʊ 

26213-85 

ʂʘʪʝʛʦʨʠʷ 

ʣʝʩʦʧʨʠʛʦʜʥʦʩʪʠ 

ʇʨʠʢʘʟ ˉ 43 ʦʪ 

21.03.96  

1 2 3 4 5 

1 ɸʣʣʶʚʠʘʣʴʥʦ-ʜʝʨʥʦʚʘʷ ʩʣʦʠʩʪʘʷ ʩʚʷʟʥʦ-

ʧʝʩʯʘʥʘʷ 

6,6 0,6 I 

2 ʉʝʨʘʷ ʣʝʩʥʘʷ ʧʦʛʨʝʙʝʥʥʘʷ ʩʫʧʝʩʯʘʥʘʷ 

(ʥʘʚʝʷʥʥʘʷ) 

7,2 2,1 I 

3 ɼʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ ʛʣʫʙʦʢʘʷ ʩʚʷʟʥʦ-

ʧʝʩʯʘʥʘʷ 

7,4 2,7 I 

4 ɼʝʨʥʦʚʦ-ʢʘʨʙʦʥʘʪʥʘʷ ʩʫʧʝʩʯʘʥʘʷ 5,8 5,1 II  

5 ʉʝʨʘʷ ʣʝʩʥʘʷ ʧʦʛʨʝʙʝʥʥʘʷ ʩʫʧʝʩʯʘʥʘʷ 

(ʥʘʚʝʷʥʥʘʷ) 

8,1 2,1 II  

6 ɼʝʨʥʦʚʦ-ʢʘʨʙʦʥʘʪʥʘʷ ʧʝʩʯʘʥʘʷ 7,9 0,1 IV  

7 ʊʝʤʥʦ-ʩʝʨʘʷ ʣʝʩʥʘʷ ʩʫʧʝʩʯʘʥʘʷ 6,2 1,2 I 

8 ʏʝʨʥʦʟʝʤ ʦʙʳʢʥʦʚʝʥʥʳʡ ʩʨʝʜʥʝʤʦʱʥʳʡ 

ʩʫʧʝʩʯʘʥʳʡ 

6,7 2,0 I 

9 ʏʝʨʥʦʟʝʤ ʚʳʱʝʣʦʯʝʥʥʳʡ ʤʘʣʦʤʦʱʥʳʡ 

ʩʫʧʝʩʯʘʥʳʡ 

6,7 3,8 I 

10 ʏʝʨʥʦʟʝʤ ʚʳʱʝʣʦʯʝʥʥʳʡ ʩʨʝʜʥʝʤʦʱʥʳʡ 

ʩʣʘʙʦʛʫʤʫʩʠʨʦʚʘʥʥʳʡ ʧʝʩʯʘʥʳʡ 

5,2 2,4 I 

11 ʃʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʥʘʷ ʢʘʨʙʦʥʘʪʥʘʷ 

ʩʨʝʜʥʝʤʦʱʥʘʷ ʩʫʧʝʩʯʥʘʷ 

7,4 1,4 II  
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 4.1 

1 2 3 4 5 

12 ʏʝʨʥʦʟʝʤ ʦʙʳʢʥʦʚʝʥʥʳʡ ʩʨʝʜʥʝʤʦʱʥʳʡ 

ʩʣʘʙʦʛʫʤʫʩʠʨʦʚʘʥʥʳʡ ʩʫʧʝʩʯʘʥʳʡ 

6,4 3,8 I 

13 ʏʝʨʥʦʟʝʤ ʦʙʳʢʥʦʚʝʥʥʳʡ ʢʘʨʙʦʥʘʪʥʳʡ 

ʤʘʣʦʤʦʱʥʳʡ ʩʣʘʙʦʛʫʤʫʩʥʳʡ 

ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ 

7,6 3,1 IV  

14 ʏʝʨʥʦʟʝʤ ʦʙʳʢʥʦʚʝʥʥʳʡ ʢʘʨʙʦʥʘʪʥʳʡ 

ʤʘʣʦʤʦʱʥʳʡ ʤʘʣʦʛʫʤʫʩʥʳʡ 

ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ 

7,7 2,1 III  

15 ʇʦʛʨʝʙʝʥʥʘʷ ʩʝʨʘʷ ʣʝʩʥʘʷ ʧʝʩʯʘʥʘʷ 8,1 0,4 I 

16 ʉʝʨʘʷ ʣʝʩʥʘʷ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʘʷ 5,9 2,7 I 

17 ɼʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ ʩʨʝʜʥʝʧʦʜʟʦʣʠʩʪʘʷ 

ʩʫʧʝʩʯʘʥʘʷ 

3,9 2,5 I 

18 ɼʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ 

ʥʝʛʣʫʙʦʢʦʧʦʜʟʦʣʠʩʪʘʷ ʩʫʧʝʩʯʘʥʘʷ 

4,0 0,6 I 

19 ʏʝʨʥʦʟʝʤ ʚʳʱʝʣʦʯʝʥʥʳʡ ʩʨʝʜʥʝʤʦʱʥʳʡ 

ʤʘʣʦʛʫʤʫʩʥʳʡ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ 

4,8 3,8 I 

20 ʉʝʨʘʷ ʣʝʩʥʘʷ ʩʫʧʝʩʯʘʥʘʷ  4,4 0,4 I 

21 ʉʝʨʘʷ ʣʝʩʥʘʷ ʩʫʧʝʩʯʘʥʘʷ 7,3 0,2 I 

22 ɼʝʨʥʦʚʦ-ʢʘʨʙʦʥʘʪʥʘʷ ʩʫʧʝʩʯʘʥʘʷ 5,4 1,4 III  

23 ʇʦʛʨʝʙʝʥʥʘʷ ʩʚʝʪʣʦ-ʩʝʨʘʷ ʣʝʩʥʘʷ 

ʩʫʧʝʩʯʘʥʘʷ 

4,7 1,0 I 

24 ɸʣʣʶʚʠʘʣʴʥʘʷ ʜʝʨʥʦʚʘʷ ʩʣʘʙʦʨʘʟʚʠʪʘʷ 2,5 4,7 I 

25 ɼʝʨʥʦʚʦ-ʢʘʨʙʦʥʘʪʥʘʷ ʩʨʝʜʥʝʤʦʱʥʘʷ 

(ʥʘʚʝʷʥʥʘʷ) ʩ ʧʦʛʨʝʙʝʥʥʳʤ ʛʦʨʠʟʦʥʪʦʤ 

(ʯʝʨʥʦʟʝʤ ʦʙʳʢʥʦʚʝʥʥʳʡ) 

4,2 3,2 II  

26 ɼʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ ʩʣʘʙʦʜʝʨʥʦʚʘʷ 

ʩʫʧʝʩʯʘʥʘʷ  

4,1 5,0 I 

27 ʅʘʚʝʷʥʥʘʷ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ ʧʝʩʯʘʥʘʷ 5,7 0,8 I 

28 ʅʘʚʝʷʥʥʘʷ ʜʝʨʥʦʚʦ-ʢʘʨʙʦʥʘʪʥʘʷ 

ʩʫʧʝʩʯʘʥʘʷ 

5,4 0,7 I 

29 ʏʝʨʥʦʟʝʤ ʦʙʳʢʥʦʚʝʥʥʳʡ ʢʘʨʙʦʥʘʪʥʳʡ 

ʩʨʝʜʥʝʤʦʱʥʳʡ ʩʣʘʙʦʛʫʤʫʩʠʨʦʚʘʥʥʳʡ 

ʩʫʧʝʩʯʘʥʳʡ  

6,5 3,4 IV  

30 ʏʝʨʥʦʟʝʤ ʚʳʱʝʣʦʯʝʥʥʳʡ ʩʨʝʜʥʝʤʦʱʥʳʡ 

ʤʘʣʦʛʫʤʫʩʥʳʡ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʡ  

5,6 1,2 I 

31 ɼʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ ʧʝʩʯʘʥʘʷ 7,2 5,2 I 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʪʨʠ 

ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʧʦʯʚ: 

- ʯʝʨʥʦʟʝʤʳ (ʢʘʢ ʦʙʳʢʥʦʚʝʥʥʳʝ, ʪʘʢ ʠ ʚʳʱʝʣʦʯʝʥʥʳʝ), ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 

ʟʦʥʳ ʟʘʩʫʰʣʠʚʦʡ ʩʪʝʧʠ 

- ʜʝʨʥʦʚʦ- ʧʦʜʟʦʣʠʩʪʳʝ (ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʦʧʦʜʟʦʣʝʥʥʦʩʪʠ), ʧʨʝʦʙʣʘʜʘʶʪ 

ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʩʦʭʨʘʥʠʚʰʠʤʠʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʜʨʝʚʦʩʪʦʷʤʠ 
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 - ʩʝʨʳʝ ʣʝʩʥʳʝ, ʥʘ ʢʦʪʦʨʳʭ ʧʨʦʠʟʨʘʩʪʘʶʪ ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʳʝ, ʪʘʢ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʜʨʝʚʦʩʪʦʠ ʩʪʘʨʰʝ 30 ʣʝʪ. 

ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʪʠʧʳ ʧʦʯʚ, ʘ ʠʤʝʥʥʦ ʯʝʨʥʦʟʝʤʳ ʚʳʱʝʣʦʯʝʥʥʳʝ, 

ʪʝʤʥʦ-ʩʝʨʳʝ ʣʝʩʥʳʝ ʠ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ ʷʚʣʷʶʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤʠ ʜʣʷ 

ʚʳʨʘʱʠʚʘʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʬʠʪʦʤʘʩʩʳ ʚ ʥʘʠʙʦʣʝʝ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ 

(ɻʘʙʝʝʚ, 1990).  

ʈʘʟʤʝʱʝʥʠʝ ʧʦʯʚʝʥʥʳʭ ʨʘʟʨʝʟʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 4.1. 

 

ʈʠʩʫʥʦʢ 4.1 ï ʂʘʨʪʘ ʧʦʯʚʝʥʥʳʭ ʨʘʟʨʝʟʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʏʫʧʠʥʩʢʦʛʦ ʙʦʨʘ 

 

ʍʘʨʘʢʪʝʨʥʦ, ʯʪʦ ʥʘ ʥʝʢʦʪʦʨʳʭ ʨʘʟʨʝʟʘʭ (ʈ-2, ʈ-5, ʈ-15, ʈ-23, ʈ-25, ʈ-27, ʈ-28  

ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʘʣʠʯʠʝ ʧʦʛʨʝʙʝʥʥʳʭ ʠʣʠ ʥʘʚʝʷʥʳʭ ʛʦʨʠʟʦʥʪʦʚ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʬʘʢʪ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʧʨʦʰʣʦʤ. 

ʅʠʞʝ ʧʨʠʚʦʜʠʪʩʷ ʧʦʜʨʦʙʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʯʚʝʥʥʳʭ ʨʘʟʨʝʟʦʚ: 

ʈʘʟʨʝʟ 1. ɿʘʣʦʞʝʥ ʥʘ ʚʳʨʦʚʥʝʥʥʦʤ ʫʯʘʩʪʢʝ ʧʨʠʨʫʩʣʦʚʦʡ ʧʦʡʤʳ. ʇʦʯʚʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʘʣʣʶʚʠʘʣʴʥʦ-ʜʝʨʥʦʚʘʷ ʩʣʦʠʩʪʘʷ ʩʚʷʟʥʦ-ʧʝʩʯʘʥʘʷ, ʠʤʝʝʪ 

ʦʜʥʦʨʦʜʥʳʡ ʩʚʷʟʥʦ-ʧʝʩʯʘʥʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ 

ʛʦʨʠʟʦʥʪʘ, ʩʣʘʙʦʢʠʩʣʘʷ, ʩʣʘʙʦ ʛʫʤʫʩʠʨʦʚʘʥʥʘʷ, ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ - ʩʨʝʜʥʝ 

ʤʝʣʢʠʡ. ɺʩʢʠʧʘʥʠʝ ʦʪ 10% HCl ʚ ʧʨʦʬʠʣʝ ʥʝ ʦʪʤʝʯʘʝʪʩʷ, ʞʝʣʝʟʠʩʪʳʝ ʚʳʜʝʣʝʥʠʷ 
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ʩ ʛʣʫʙʠʥʳ 21 ʩʤ. 

ʈʘʟʨʝʟ 2. ɿʘʣʦʞʝʥ ʥʘ ʚʳʨʦʚʥʝʥʥʦʤ ʫʯʘʩʪʢʝ ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʳ. 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʩʝʨʘʷ ʣʝʩʥʘʷ ʧʦʛʨʝʙʝʥʥʘʷ ʩʫʧʝʩʯʘʥʘʷ (ʥʘʚʝʷʥʥʘʷ), 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚ - ʩʚʷʟʥʦ-ʧʝʩʯʘʥʳʡ, ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ - ʤʝʣʢʠʡ, pH 

ï ʥʝʡʪʨʘʣʴʥʘʷ, ʤʘʣʦ ʛʫʤʫʩʠʨʦʚʘʥʥʘʷ, ɺʩʢʠʧʘʥʠʝ ʦʪ 10% HCl ʚ ʧʨʦʬʠʣʝ ʥʝ 

ʦʪʤʝʯʘʝʪʩʷ. ɺ ʧʦʯʚʝ ʥʘ ʛʣʫʙʠʥʝ 40 ʩʤ ʦʙʥʘʨʫʞʝʥ ʧʦʛʨʝʙʝʥʥʳʡ ʛʦʨʠʟʦʥʪ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʥʪʝʥʩʠʚʥʦʤ ʨʘʟʚʠʪʠʠ ʥʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʧʨʦʰʣʦʤ 

ʵʦʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʦʪʣʦʞʝʥʠʷ ʧʝʩʢʘ. 

ʈʘʟʨʝʟ 3. ɿʘʣʦʞʝʥ ʥʘ ʚʝʨʰʠʥʝ ʫʚʘʣʘ. ʇʦʯʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʜʝʨʥʦʚʦ-

ʧʦʜʟʦʣʠʩʪʘʷ ʛʣʫʙʦʢʘʷ ʩʚʷʟʥʦ-ʧʝʩʯʘʥʘʷ, ʠʤʝʝʪ ʦʜʥʦʨʦʜʥʳʡ ʩʚʷʟʥʦ-ʧʝʩʯʘʥʳʡ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʛʦʨʠʟʦʥʪʘ, ʤʘʣʦ 

ʛʫʤʫʩʠʨʦʚʘʥʥʘʷ, pH ï ʥʝʡʪʨʘʣʴʥʘʷ, ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ - ʤʝʣʢʠʡ. ɺʩʢʠʧʘʥʠʝ ʦʪ 

10% HCl ʚ ʧʨʦʬʠʣʝ ʥʝ ʦʪʤʝʯʘʝʪʩʷ. 

ʈʘʟʨʝʟ 4. ɿʘʣʦʞʝʥ ʥʘ ʚʳʨʦʚʥʝʥʥʦʤ ʫʯʘʩʪʢʝ ʫ ʧʦʜʥʦʞʠʷ ʫʚʘʣʘ. ʇʦʯʚʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʜʝʨʥʦʚʦ-ʢʘʨʙʦʥʘʪʥʘʷ ʩʫʧʝʩʯʘʥʘʷ, ʠʤʝʝʪ ʦʜʥʦʨʦʜʥʳʡ 

ʩʫʧʝʩʯʘʥʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʩʠʣʴʥʦ ʛʫʤʫʩʠʨʦʚʘʥʥʘʷ, pH ï 

ʥʝʡʪʨʘʣʴʥʘʷ, ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ - ʤʝʣʢʠʡ. ɺʩʢʠʧʘʥʠʝ ʦʪ 10% HCl ʚ ʧʨʦʬʠʣʝ 

ʦʪʤʝʯʘʝʪʩʷ ʩ ʛʣʫʙʠʥʳ 28 ʩʤ. 

ʈʘʟʨʝʟ 5. ɿʘʣʦʞʝʥ ʥʘ ʧʦʣʦʛʦʤ ʩʢʣʦʥʝ ʰʠʨʦʢʦʛʦ ʫʚʘʣʘ. ʇʦʯʚʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʩʝʨʘʷ ʣʝʩʥʘʷ ʧʦʛʨʝʙʝʥʥʘʷ ʩʫʧʝʩʯʘʥʘʷ (ʥʘʚʝʷʥʥʘʷ), ʠʤʝʝʪ 

ʦʜʥʦʨʦʜʥʳʡ ʩʫʧʝʩʯʘʥʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʤʘʣʦ ʛʫʤʫʩʠʨʦʚʘʥʥʘʷ, pH ï 

ʥʝʡʪʨʘʣʴʥʘʷ, ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ï ʩʨʝʜʥʝ ʤʝʣʢʠʡ. ɺʩʢʠʧʘʥʠʝ ʦʪ 10% HCl ʚ 

ʧʨʦʬʠʣʝ ʥʝ ʦʪʤʝʯʘʝʪʩʷ. ɺ ʧʨʦʬʠʣʝ ʧʦʯʚʳ ʥʘ ʛʣʫʙʠʥʝ 29 ʩʤ ʦʙʥʘʨʫʞʝʥ 

ʧʦʛʨʝʙʝʥʥʳʡ ʛʦʨʠʟʦʥʪ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʥʪʝʥʩʠʚʥʦʤ ʨʘʟʚʠʪʠʠ ʥʘ ʵʪʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʚ ʧʨʦʰʣʦʤ ʵʦʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʦʪʣʦʞʝʥʠʷ ʧʝʩʢʘ. 

ʈʘʟʨʝʟ 6. ɿʘʣʦʞʝʥ ʚ ʤʝʞʫʚʘʣʴʥʦʤ ʧʦʥʠʞʝʥʠʠ ʩ ʚʳʨʘʞʝʥʥʳʤ 

ʤʠʢʨʦʨʝʣʴʝʬʦʤ. ʇʦʯʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʜʝʨʥʦʚʦ-ʢʘʨʙʦʥʘʪʥʘʷ ʧʝʩʯʘʥʘʷ, ʠʤʝʝʪ 

ʦʜʥʦʨʦʜʥʳʡ ʩʫʧʝʩʯʘʥʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʦʯʝʥʴ ʩʣʘʙʦ 

ʛʫʤʫʩʠʨʦʚʘʥʥʘʷ, pH ï ʩʣʘʙʦ ʱʝʣʦʯʥʘʷ, ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ï ʤʝʣʢʠʡ. ɺʩʢʠʧʘʥʠʝ 
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ʦʪ 10% HCl ʚ ʧʨʦʬʠʣʝ ʦʪʤʝʯʘʝʪʩʷ ʩ ʛʣʫʙʠʥʳ 10 ʩʤ, ʩ ʛʣʫʙʠʥʳ 36 ʩʤ ʦʪʤʝʯʘʶʪʩʷ 

ʩʢʦʧʣʝʥʠʷ ʦʢʠʩʥʦʡ ʬʦʨʤʳ ʞʝʣʝʟʘ. 

ʈʘʟʨʝʟ 7. ɿʘʣʦʞʝʥ ʚ ʧʦʥʠʞʝʥʠʠ, ʤʠʢʨʦʨʝʣʴʝʬ ʥʝ ʚʳʨʘʞʝʥ. ʇʦʯʚʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʪʝʤʥʦ-ʩʝʨʘʷ ʣʝʩʥʘʷ ʩʫʧʝʩʯʘʥʘʷ, ʠʤʝʝʪ ʦʜʥʦʨʦʜʥʳʡ 

ʩʫʧʝʩʯʘʥʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʩʣʘʙʦ ʛʫʤʫʩʠʨʦʚʘʥʥʘʷ, pH ï 

ʩʣʘʙʦʢʠʩʣʘʷ, ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ï ʩʨʝʜʥʝʤʦʱʥʳʡ. ɺʩʢʠʧʘʥʠʝ ʦʪ 10% HCl ʚ 

ʧʨʦʬʠʣʝ ʥʝ ʦʪʤʝʯʘʝʪʩʷ.  

ʈʘʟʨʝʟ 8. ɿʘʣʦʞʝʥ ʥʘ ʚʳʨʦʚʥʝʥʥʦʤ ʫʯʘʩʪʢʝ, ʤʠʢʨʦʨʝʣʴʝʬ ʥʝ ʚʳʨʘʞʝʥ. 

ʇʦʯʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʯʝʨʥʦʟʝʤ ʦʙʳʢʥʦʚʝʥʥʳʡ ʩʨʝʜʥʝʤʦʱʥʳʡ ʩʫʧʝʩʯʘʥʳʡ, 

ʠʤʝʝʪ ʦʜʥʦʨʦʜʥʳʡ ʩʫʧʝʩʯʘʥʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʤʘʣʦ 

ʛʫʤʫʩʠʨʦʚʘʥʥʘʷ, pH ï ʩʣʘʙʦ ʢʠʩʣʘʷ, ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ï ʩʨʝʜʥʝʤʦʱʥʳʡ. 

ɺʩʢʠʧʘʥʠʝ ʦʪ 10% HCl ʚ ʧʨʦʬʠʣʝ ʦʪʤʝʯʘʝʪʩʷ ʩ ʛʣʫʙʠʥʳ 59 ʩʤ.  

ʈʘʟʨʝʟ 9. ɿʘʣʦʞʝʥ ʥʘ ʚʳʨʦʚʥʝʥʥʦʤ ʫʯʘʩʪʢʝ, ʤʠʢʨʦʨʝʣʴʝʬ ʥʝ ʚʳʨʘʞʝʥ. 

ʇʦʯʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʯʝʨʥʦʟʝʤ ʚʳʱʝʣʦʯʝʥʥʳʡ ʤʘʣʦʤʦʱʥʳʡ ʩʫʧʝʩʯʘʥʳʡ, 

ʠʤʝʝʪ ʦʜʥʦʨʦʜʥʳʡ ʩʫʧʝʩʯʘʥʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʩʨʝʜʥʝ 

ʛʫʤʫʩʠʨʦʚʘʥʥʘʷ, pH ï ʩʣʘʙʦ ʢʠʩʣʘʷ, ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ï ʤʘʣʦʤʦʱʥʳʡ. 

ɺʩʢʠʧʘʥʠʝ ʦʪ 10% HCl ʚ ʧʨʦʬʠʣʝ ʦʪʤʝʯʘʝʪʩʷ ʩ ʛʣʫʙʠʥʳ 52 ʩʤ.  

ʈʘʟʨʝʟ 10. ɿʘʣʦʞʝʥ ʥʘ ʚʳʨʦʚʥʝʥʥʦʤ ʫʯʘʩʪʢʝ, ʤʠʢʨʦʨʝʣʴʝʬ ʥʝ ʚʳʨʘʞʝʥ. 

ʇʦʯʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʯʝʨʥʦʟʝʤ ʚʳʱʝʣʦʯʝʥʥʳʡ ʩʨʝʜʥʝʤʦʱʥʳʡ 

ʩʣʘʙʦʛʫʤʫʩʠʨʦʚʘʥʥʳʡ ʧʝʩʯʘʥʳʡ, ʠʤʝʝʪ ʦʜʥʦʨʦʜʥʳʡ ʧʝʩʯʘʥʳʡ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʤʘʣʦ ʛʫʤʫʩʠʨʦʚʘʥʥʘʷ, ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ï 

ʩʨʝʜʥʝʤʦʱʥʳʡ. ɺʩʢʠʧʘʥʠʝ ʦʪ 10% HCl ʚ ʧʨʦʬʠʣʝ ʦʪʤʝʯʘʝʪʩʷ ʩ ʛʣʫʙʠʥʳ 82 ʩʤ. 

ʉʢʦʧʣʝʥʠʷ ʛʠʧʩʘ ʩ ʛʣʫʙʠʥʳ 96 ʩʤ. ʈʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʚʝʨʭʥʠʭ 

ʛʦʨʠʟʦʥʪʘʭ ʩʣʘʙʦʢʠʩʣʘʷ ʠ ʙʣʠʟʢʘʷ ʢ ʥʝʡʪʨʘʣʴʥʦʡ, ʚ ʩʨʝʜʥʠʭ ʠ ʥʠʞʥʠʭ - 

ʩʣʘʙʦʱʝʣʦʯʥʘʷ ʠ ʩʨʝʜʥʝʱʝʣʦʯʥʘʷ. 

ʈʘʟʨʝʟ 11. ɿʘʣʦʞʝʥ ʥʘ ʚʳʨʦʚʥʝʥʥʦʤ ʫʯʘʩʪʢʝ, ʤʠʢʨʦʨʝʣʴʝʬ ʥʝ ʚʳʨʘʞʝʥ. 

ʇʦʯʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʣʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʥʘʷ ʢʘʨʙʦʥʘʪʥʘʷ ʩʨʝʜʥʝʤʦʱʥʘʷ 

ʩʫʧʝʩʯʘʥʘʷ, ʠʤʝʝʪ ʦʜʥʦʨʦʜʥʳʡ ʩʫʧʝʩʯʘʥʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʩʣʘʙʦ 

ʛʫʤʫʩʠʨʦʚʘʥʥʘʷ, ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ï ʤʘʣʦʤʦʱʥʳʡ. ɺʩʢʠʧʘʥʠʝ ʦʪ 10% HCl ʚ 

ʧʨʦʬʠʣʝ ʦʪʤʝʯʘʝʪʩʷ ʩ ʛʣʫʙʠʥʳ 34 ʩʤ, ʞʝʣʝʟʠʩʪʳʝ ʚʳʜʝʣʝʥʠʷ ʩ ʛʣʫʙʠʥʳ 63 ʩʤ. 
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ʇʦʯʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ. ʈʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ 

ʨʘʩʪʚʦʨʘ ʚ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʩʣʘʙʦʱʝʣʦʯʥʘʷ, ʚ ʩʨʝʜʥʠʭ ʠ ʥʠʞʥʠʭ - 

ʩʨʝʜʥʝʱʝʣʦʯʥʘʷ. 

ʈʘʟʨʝʟ 12. ɿʘʣʦʞʝʥ ʥʘ ʚʳʨʦʚʥʝʥʥʦʤ ʫʯʘʩʪʢʝ, ʤʠʢʨʦʨʝʣʴʝʬ ʥʝ ʚʳʨʘʞʝʥ. 

ʇʦʯʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʯʝʨʥʦʟʝʤ ʦʙʳʢʥʦʚʝʥʥʳʡ ʩʨʝʜʥʝʤʦʱʥʳʡ 

ʩʣʘʙʦʛʫʤʫʩʠʨʦʚʘʥʥʳʡ ʩʫʧʝʩʯʘʥʳʡ, ʠʤʝʝʪ ʦʜʥʦʨʦʜʥʳʡ ʩʫʧʝʩʯʘʥʳʡ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ. ʇʦʯʚʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʛʫʤʫʩʘ ï ʩʨʝʜʥʝ 

ʛʫʤʫʩʠʨʦʚʘʥʥʘʷ, ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ï ʩʨʝʜʥʝʤʦʱʥʳʡ. ɺʩʢʠʧʘʥʠʝ ʦʪ 10% HCl ʚ 

ʧʨʦʬʠʣʝ ʦʪʤʝʯʘʝʪʩʷ ʩ ʛʣʫʙʠʥʳ 65 ʩʤ. ʈʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʚʝʨʭʥʠʭ 

ʛʦʨʠʟʦʥʪʘʭ ʥʝʡʪʨʘʣʴʥʘʷ, ʚ ʩʨʝʜʥʠʭ ʠ ʥʠʞʥʠʭ - ʩʨʝʜʥʝʱʝʣʦʯʥʘʷ. 

ʈʘʟʨʝʟ 13. ɿʘʣʦʞʝʥ ʥʘ ʧʦʣʦʛʦʤ ʩʢʣʦʥʝ, ʤʠʢʨʦʨʝʣʴʝʬ ʥʝ ʚʳʨʘʞʝʥ. ʇʦʯʚʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʯʝʨʥʦʟʝʤ ʦʙʳʢʥʦʚʝʥʥʳʡ ʢʘʨʙʦʥʘʪʥʳʡ ʤʘʣʦʤʦʱʥʳʡ 

ʩʣʘʙʦʛʫʤʫʩʠʨʦʚʘʥʥʳʡ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ, ʠʤʝʝʪ ʦʜʥʦʨʦʜʥʳʡ 

ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ. ʇʦʯʚʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʛʫʤʫʩʘ ï 

ʩʨʝʜʥʝ ʛʫʤʫʩʠʨʦʚʘʥʥʘʷ, ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ï ʤʘʣʦʤʦʱʥʳʡ. ɺʩʢʠʧʘʥʠʝ ʦʪ 10% 

HCl ʚ ʧʨʦʬʠʣʝ ʦʪʤʝʯʘʝʪʩʷ ʩ ʛʣʫʙʠʥʳ 5 ʩʤ. ʈʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ 

ʩʨʝʜʥʝʱʝʣʦʯʥʘʷ. 

ʈʘʟʨʝʟ 14. ɿʘʣʦʞʝʥ ʥʘ ʚʳʨʦʚʥʝʥʥʦʤ ʫʯʘʩʪʢʝ, ʤʠʢʨʦʨʝʣʴʝʬ ʥʝ ʚʳʨʘʞʝʥ. 

ʇʦʯʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʯʝʨʥʦʟʝʤ ʦʙʳʢʥʦʚʝʥʥʳʡ ʢʘʨʙʦʥʘʪʥʳʡ ʤʘʣʦʤʦʱʥʳʡ 

ʩʣʘʙʦʛʫʤʫʩʠʨʦʚʘʥʥʳʡ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʡ, ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ï ʩʨʝʜʥʝ 

ʤʝʣʢʠʡ. ɺʩʢʠʧʘʥʠʝ ʦʪ 10% HCl ʚ ʧʨʦʬʠʣʝ ʦʪʤʝʯʘʝʪʩʷ ʩ ʛʣʫʙʠʥʳ 5 ʩʤ. ʇʦʯʚʘ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʛʫʤʫʩʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʩʣʘʙʦ ʛʫʤʫʩʠʨʦʚʘʥʥʘʷ. ʈʝʘʢʮʠʷ 

ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʩʨʝʜʥʝʱʝʣʦʯʥʘʷ. ɺʩʢʠʧʘʥʠʝ ʦʪ 10% HCl ʚ ʧʨʦʬʠʣʝ 

ʦʪʤʝʯʘʝʪʩʷ ʩ ʛʣʫʙʠʥʳ 3 ʩʤ. ɾʝʣʝʟʠʩʪʳʝ ʚʳʜʝʣʝʥʠʷ ʩ ʛʣʫʙʠʥʳ 74 ʩʤ. ʈʝʘʢʮʠʷ 

ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʩʨʝʜʥʝʱʝʣʦʯʥʘʷ. 

ʈʘʟʨʝʟ 15. ɿʘʣʦʞʝʥ ʥʘ ʚʳʨʦʚʥʝʥʥʦʤ ʫʯʘʩʪʢʝ, ʤʠʢʨʦʨʝʣʴʝʬ ʥʝ ʚʳʨʘʞʝʥ. 

ʇʦʯʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʧʦʛʨʝʙʝʥʥʘʷ ʩʝʨʘʷ ʣʝʩʥʘʷ ʧʝʩʯʘʥʘʷ, ʠʤʝʝʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʝʩʯʘʥʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ. ʇʦʯʚʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʛʫʤʫʩʘ ï ʦʯʝʥʴ ʩʣʘʙʦʛʫʤʫʩʠʨʦʚʘʥʥʘʷ, ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ï ʩʨʝʜʥʝʤʦʱʥʳʡ. 
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ɺʩʢʠʧʘʥʠʝ ʦʪ 10% HCl ʚ ʧʨʦʬʠʣʝ ʥʝ ʦʪʤʝʯʘʝʪʩʷ. ɾʝʣʝʟʠʩʪʳʝ ʚʳʜʝʣʝʥʠʷ ʩ 

ʛʣʫʙʠʥʳ 139 ʩʤ. ʈʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʩʨʝʜʥʝʱʝʣʦʯʥʘʷ. 

ʈʘʟʨʝʟ 16. ɿʘʣʦʞʝʥ ʥʘ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʫʚʘʣʘ, ʤʠʢʨʦʨʝʣʴʝʬ ʥʝ ʚʳʨʘʞʝʥ. 

ʇʦʯʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʩʝʨʘʷ ʣʝʩʥʘʷ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʘʷ, ʠʤʝʝʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ. ʇʦʯʚʘ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʛʫʤʫʩʘ ï ʤʘʣʦ ʛʫʤʫʩʠʨʦʚʘʥʥʘʷ, ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ï ʩʨʝʜʥʝ 

ʤʝʣʢʠʡ. ɺʩʢʠʧʘʥʠʝ ʦʪ 10% HCl ʚ ʧʨʦʬʠʣʝ ʥʝ ʦʪʤʝʯʘʝʪʩʷ. ʈʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ 

ʨʘʩʪʚʦʨʘ ʙʣʠʟʢʘʷ ʢ ʥʝʡʪʨʘʣʴʥʦʡ. 

ʈʘʟʨʝʟ 17. ɿʘʣʦʞʝʥ ʥʘ ʪʝʨʨʘʩʝ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʩʢʣʦʥʘ, ʤʠʢʨʦʨʝʣʴʝʬ ʥʝ 

ʚʳʨʘʞʝʥ. ʇʦʯʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ ʩʨʝʜʥʝʧʦʜʟʦʣʠʩʪʘʷ 

ʩʫʧʝʩʯʘʥʘʷ, ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʫʧʝʩʯʘʥʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ. 

ʇʦʯʚʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʛʫʤʫʩʘ ï ʤʘʣʦ ʛʫʤʫʩʠʨʦʚʘʥʥʘʷ, ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ï

ʤʝʣʢʠʡ. ɺʩʢʠʧʘʥʠʝ ʦʪ 10% HCl ʚ ʧʨʦʬʠʣʝ ʥʝ ʦʪʤʝʯʘʝʪʩʷ. ɾʝʣʝʟʠʩʪʳʝ ʚʳʜʝʣʝʥʠʷ 

ʩ ʛʣʫʙʠʥʳ 36 ʩʤ. ʈʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʩʠʣʴʥʦʢʠʩʣʘʷ. 

ʈʘʟʨʝʟ 18. ɿʘʣʦʞʝʥ ʚ ʤʝʞʫʚʘʣʴʥʦʤ ʧʦʥʠʞʝʥʠʠ, ʤʠʢʨʦʨʝʣʴʝʬ ʥʝ ʚʳʨʘʞʝʥ. 

ʇʦʯʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ ʥʝʛʣʫʙʦʢʦʧʦʜʟʦʣʠʩʪʘʷ 

ʩʫʧʝʩʯʘʥʘʷ, ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʫʧʝʩʯʘʥʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ. 

ʇʦʯʚʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʛʫʤʫʩʘ ï ʩʣʘʙʦ ʛʫʤʫʩʠʨʦʚʘʥʥʘʷ, ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ï

ʢʨʘʡʥʝ ʤʝʣʢʠʡ. ɺʩʢʠʧʘʥʠʝ ʦʪ 10% HCl ʚ ʧʨʦʬʠʣʝ ʥʝ ʦʪʤʝʯʘʝʪʩʷ. ɾʝʣʝʟʠʩʪʳʝ 

ʚʳʜʝʣʝʥʠʷ ʩ ʛʣʫʙʠʥʳ 39 ʩʤ, ʧʷʪʥʘ ʦʛʣʝʝʥʠʷ ʩ ʛʣʫʙʠʥʳ 106 ʩʤ. ʈʝʘʢʮʠʷ 

ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʠʩʣʘʷ, ʚʥʠʟ ʧʦ ʧʨʦʬʠʣʶ ʠʟʤʝʥʷʝʪʩʷ ʢ 

ʥʝʡʪʨʘʣʴʥʦʡ ʠ ʜʘʣʝʝ ʢ ʩʨʝʜʥʝʱʝʣʦʯʥʦʡ. 

ʈʘʟʨʝʟ 19. ɿʘʣʦʞʝʥ ʥʘ ʧʦʣʦʛʦʤ ʩʢʣʦʥʝ, ʤʠʢʨʦʨʝʣʴʝʬ ʥʝ ʚʳʨʘʞʝʥ. ʇʦʯʚʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʯʝʨʥʦʟʝʤ ʚʳʱʝʣʦʯʝʥʥʳʡ ʩʨʝʜʥʝʤʦʱʥʳʡ ʤʘʣʦʛʫʤʫʩʥʳʡ 

ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ, ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ. ʇʦʯʚʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʛʫʤʫʩʘ ï ʦʯʝʥʴ ʩʣʘʙʦ 

ʛʫʤʫʩʠʨʦʚʘʥʥʘʷ, ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ï ʩʨʝʜʥʝʤʦʱʥʳʡ. ɺʩʢʠʧʘʥʠʝ ʦʪ 10% HCl ʚ 

ʧʨʦʬʠʣʝ ʦʪʤʝʯʘʝʪʩʷ ʩ ʛʣʫʙʠʥʳ 93 ʩʤ.  

ʈʘʟʨʝʟ 20. ɿʘʣʦʞʝʥ ʥʘ ʚʳʨʦʚʥʝʥʥʦʤ ʫʯʘʩʪʢʝ, ʤʠʢʨʦʨʝʣʴʝʬ ʥʝ ʚʳʨʘʞʝʥ. 

ʇʦʯʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʩʝʨʘʷ ʣʝʩʥʘʷ ʩʫʧʝʩʯʘʥʘʷ, ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 
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ʩʫʧʝʩʯʘʥʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ. ʇʦʯʚʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʛʫʤʫʩʘ ï ʦʯʝʥʴ 

ʩʣʘʙʦ ʛʫʤʫʩʠʨʦʚʘʥʥʘʷ, ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ï ʩʨʝʜʥʝʤʦʱʥʳʡ. ɺʩʢʠʧʘʥʠʝ ʦʪ 10% 

HCl ʚ ʧʨʦʬʠʣʝ ʥʝ ʦʪʤʝʯʘʝʪʩʷ. ʈʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʢʠʩʣʘʷ. 

ʈʘʟʨʝʟ 21. ɿʘʣʦʞʝʥ ʥʘ ʧʦʣʦʛʦʤ ʩʢʣʦʥʝ ʧʝʨʚʦʡ ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʳ, 

ʤʠʢʨʦʨʝʣʴʝʬ ʥʝ ʚʳʨʘʞʝʥ. ʇʦʯʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʩʝʨʘʷ ʣʝʩʥʘʷ ʩʫʧʝʩʯʘʥʘ,̫ 

ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʫʧʝʩʯʘʥʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ. ʇʦʯʚʘ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʛʫʤʫʩʘ ï ʦʯʝʥʴ ʩʣʘʙʦ ʛʫʤʫʩʠʨʦʚʘʥʥʘʷ, ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ï ʤʝʣʢʠʡ. 

ɺʩʢʠʧʘʥʠʝ ʦʪ 10% HCl ʚ ʧʨʦʬʠʣʝ ʥʝ ʦʪʤʝʯʘʝʪʩʷ. ʈʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʠʩʣʘʷ, ʚʥʠʟ ʧʦ ʧʨʦʬʠʣʶ ʠʟʤʝʥʷʝʪʩʷ ʢ ʥʝʡʪʨʘʣʴʥʦʡ ʠ ʜʘʣʝʝ ʢ 

ʩʨʝʜʥʝʱʝʣʦʯʥʦʡ. 

ʈʘʟʨʝʟ 22. ɿʘʣʦʞʝʥ ʥʘ ʧʦʣʦʛʦʤ ʩʢʣʦʥʝ ʧʝʨʚʦʡ ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʳ, 

ʤʠʢʨʦʨʝʣʴʝʬ ʥʝ ʚʳʨʘʞʝʥ. ʇʦʯʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʜʝʨʥʦʚʘʷ ʢʘʨʙʦʥʘʪʥʘʷ 

ʩʫʧʝʩʯʘʥʘʷ, ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʫʧʝʩʯʘʥʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ. 

ʇʦʯʚʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʛʫʤʫʩʘ ï ʩʣʘʙʦ ʛʫʤʫʩʠʨʦʚʘʥʥʘʷ, ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ï 

ʢʨʘʡʥʝ ʤʝʣʢʠʡ. ɺʩʢʠʧʘʥʠʝ ʦʪ 10% HCl ʚ ʧʨʦʬʠʣʝ ʦʪʤʝʯʘʝʪʩʷ ʩ ʛʣʫʙʠʥʳ 6 ʩʤ. 

ɾʝʣʝʟʠʩʪʳʝ ʚʳʜʝʣʝʥʠʷ ʩ ʛʣʫʙʠʥʳ 7 ʩʤ. ʈʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ 

ʩʣʘʙʦʱʝʣʦʯʥʘʷ. 

ʈʘʟʨʝʟ 23. ɿʘʣʦʞʝʥ ʚ ʤʝʞʫʚʘʣʴʥʦʤ ʧʦʥʠʞʝʥʠʠ. ʇʦʯʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ 

ʧʦʛʨʝʙʝʥʥʘʷ ʩʚʝʪʣʦ-ʩʝʨʘʷ ʣʝʩʥʘʷ ʩʫʧʝʩʯʘʥʘʷ, ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʫʧʝʩʯʘʥʳʡ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ. ʇʦʯʚʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʛʫʤʫʩʘ ï ʩʣʘʙʦ 

ʛʫʤʫʩʠʨʦʚʘʥʥʘʷ, ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ï ʤʘʣʦʤʦʱʥʳʡ. ɺʩʢʠʧʘʥʠʝ ʦʪ 10% HCl ʚ 

ʧʨʦʬʠʣʝ ʥʝ ʦʪʤʝʯʘʝʪʩʷ. ʈʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʚʝʨʭʥʝʤ ʛʦʨʠʟʦʥʪʝ ʢʠʩʣʘʷ, 

ʚʥʠʟ ʧʦ ʧʨʦʬʠʣʶ ʠʟʤʝʥʷʝʪʩʷ ʜʦ ʥʝʡʪʨʘʣʴʥʦʡ. 

ʈʘʟʨʝʟ 24. ɿʘʣʦʞʝʥ ʥʘ ʚʳʨʦʚʥʝʥʥʦʤ ʫʯʘʩʪʢʝ, ʤʠʢʨʦʨʝʣʴʝʬ ʥʝ ʚʳʨʘʞʝʥ. 

ʇʦʯʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʘʣʣʶʚʠʘʣʴʥʘʷ ʜʝʨʥʦʚʘʷ ʩʣʘʙʦʨʘʟʚʠʪʘ,̫ ʠʤʝʝʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʫʧʝʩʯʘʥʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ. ʇʦʯʚʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʛʫʤʫʩʘ ï ʩʨʝʜʥʝʛʫʤʫʩʠʨʦʚʘʥʥʘʷ, ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ï ʤʝʣʢʠʡ. ɺʩʢʠʧʘʥʠʝ ʦʪ 

10% HCl ʚ ʧʨʦʬʠʣʝ ʦʪʤʝʯʘʝʪʩʷ ʥʘ ʛʣʫʙʠʥʝ 120 ʩʤ. ʈʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚ 

ʚʝʨʭʥʝʤ ʛʦʨʠʟʦʥʪʝ ʩʣʘʙʦʢʠʩʣʘʷ, ʚʥʠʟ ʧʦ ʧʨʦʬʠʣʶ ʠʟʤʝʥʷʝʪʩʷ ʜʦ ʥʝʡʪʨʘʣʴʥʦʡ. 
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ʈʘʟʨʝʟ 25. ɿʘʣʦʞʝʥ ʥʘ ʚʳʨʦʚʥʝʥʥʦʤ ʫʯʘʩʪʢʝ, ʤʠʢʨʦʨʝʣʴʝʬ ʥʝ ʚʳʨʘʞʝʥ. 

ʇʦʯʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʜʝʨʥʦʚʦ-ʢʘʨʙʦʥʘʪʥʘʷ ʩʨʝʜʥʝʤʦʱʥʘʷ (ʥʘʚʝʷʥʥʘʷ) ʩ 

ʧʦʛʨʝʙʝʥʥʳʤ ʛʦʨʠʟʦʥʪʦʤ (ʯʝʨʥʦʟʝʤ ʦʙʳʢʥʦʚʝʥʥʳʡ), ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʩʫʧʝʩʯʘʥʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ. ʇʦʯʚʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʛʫʤʫʩʘ ï 

ʩʨʝʜʥʝʛʫʤʫʩʠʨʦʚʘʥʥʘʷ, ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ï ʩʨʝʜʥʝ ʤʝʣʢʠʡ. ɺʩʢʠʧʘʥʠʝ ʦʪ 10% 

HCl ʚ ʧʨʦʬʠʣʝ ʦʪʤʝʯʘʝʪʩʷ ʥʘ ʛʣʫʙʠʥʝ 120 ʩʤ. ʈʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚ 

ʚʝʨʭʥʝʤ ʛʦʨʠʟʦʥʪʝ ʩʣʘʙʦʢʠʩʣʘʷ, ʚʥʠʟ ʧʦ ʧʨʦʬʠʣʶ ʠʟʤʝʥʷʝʪʩʷ ʜʦ ʥʝʡʪʨʘʣʴʥʦʡ. 

ʈʘʟʨʝʟ 26. ɿʘʣʦʞʝʥ ʥʘ ʚʳʨʦʚʥʝʥʥʦʤ ʫʯʘʩʪʢʝ, ʤʠʢʨʦʨʝʣʴʝʬ ʥʝ ʚʳʨʘʞʝʥ. 

ʇʦʯʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ ʩʣʘʙʦʜʝʨʥʦʚʘʷ ʩʫʧʝʩʯʘʥʘʷ, ʠʤʝʝʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʫʧʝʩʯʘʥʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ. ʇʦʯʚʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʛʫʤʫʩʘ ï ʩʨʝʜʥʝʛʫʤʫʩʠʨʦʚʘʥʥʘʷ, ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ï ʤʘʣʦʤʦʱʥʳʡ. ɺʩʢʠʧʘʥʠʝ 

ʦʪ 10% HCl ʚ ʧʨʦʬʠʣʝ ʥʝ ʦʪʤʝʯʘʝʪʩʷ. ʈʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʚʝʨʭʥʝʤ 

ʛʦʨʠʟʦʥʪʝ ʩʣʘʙʦʢʠʩʣʘʷ, ʚʥʠʟ ʧʦ ʧʨʦʬʠʣʶ ʠʟʤʝʥʷʝʪʩʷ ʜʦ ʩʣʘʙʦʱʝʣʦʯʥʦʡ. 

ʈʘʟʨʝʟ 27. ɿʘʣʦʞʝʥ ʥʘ ʚʳʨʦʚʥʝʥʥʦʤ ʫʯʘʩʪʢʝ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʣʝʩʥʦʤ 

ʤʘʩʩʠʚʝ, ʤʠʢʨʦʨʝʣʴʝʬ ʥʝ ʚʳʨʘʞʝʥ. ʇʦʯʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʥʘʚʝʷʥʥʘʷ 

ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ ʧʝʩʯʘʥʘʷ, ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʝʩʯʘʥʳʡ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ. ʇʦʯʚʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʛʫʤʫʩʘ ï ʩʣʘʙʦ 

ʛʫʤʫʩʠʨʦʚʘʥʥʘʷ, ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ï ʩʨʝʜʥʝ ʤʝʣʢʠʡ. ɺʩʢʠʧʘʥʠʝ ʦʪ 10% HCl ʚ 

ʧʨʦʬʠʣʝ ʥʝ ʦʪʤʝʯʘʝʪʩʷ. ʈʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʚʝʨʭʥʝʤ ʛʦʨʠʟʦʥʪʝ 

ʩʣʘʙʦʱʝʣʦʯʥʘʷ, ʚʥʠʟ ʧʦ ʧʨʦʬʠʣʶ ʠʟʤʝʥʷʝʪʩʷ ʜʦ ʩʨʝʜʥʝʱʝʣʦʯʥʦʡ. 

ʈʘʟʨʝʟ 28. ɿʘʣʦʞʝʥ ʥʘ ʫʚʘʣʝ. ʇʦʯʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʥʘʚʝʷʥʥʘʷ ʜʝʨʥʦʚʦ-

ʢʘʨʙʦʥʘʪʥʘʷ ʩʫʧʝʩʯʘʥʘʷ, ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʫʧʝʩʯʘʥʳʡ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ. ʇʦʯʚʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʛʫʤʫʩʘ ï ʩʣʘʙʦ 

ʛʫʤʫʩʠʨʦʚʘʥʥʘʷ, ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ï ʩʨʝʜʥʝ ʤʝʣʢʠʡ. ɺʩʢʠʧʘʥʠʝ ʦʪ 10% HCl ʚ 

ʧʨʦʬʠʣʝ ʦʪʤʝʯʘʝʪʩʷ ʩ ʛʣʫʙʠʥʳ 6 ʩʤ. ʈʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʚʝʨʭʥʝʤ 

ʛʦʨʠʟʦʥʪʝ ʩʣʘʙʦʱʝʣʦʯʥʘʷ, ʚʥʠʟ ʧʦ ʧʨʦʬʠʣʶ ʠʟʤʝʥʷʝʪʩʷ ʜʦ ʩʨʝʜʥʝʱʝʣʦʯʥʦʡ, ʘ ʚ 

ʛʦʨʠʟʦʥʪʝ ɺʉ - ʩʣʘʙʦʱʝʣʦʯʥʘʷ. 

ʈʘʟʨʝʟ 29. ɿʘʣʦʞʝʥ ʥʘ ʙʫʛʨʝ. ʇʦʯʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʯʝʨʥʦʟʝʤ 

ʦʙʳʢʥʦʚʝʥʥʳʡ ʢʘʨʙʦʥʘʪʥʳʡ ʩʨʝʜʥʝʤʦʱʥʳʡ ʩʣʘʙʦʛʫʤʫʩʠʨʦʚʘʥʥʳʡ ʩʫʧʝʩʯʘʥʳʡ, 

ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʫʧʝʩʯʘʥʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ. ʇʦʯʚʘ ʧʦ 
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ʩʦʜʝʨʞʘʥʠʶ ʛʫʤʫʩʘ ï ʩʨʝʜʥʝ ʛʫʤʫʩʠʨʦʚʘʥʥʘʷ, ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ï 

ʩʨʝʜʥʝʤʦʱʥʳʡ. ɺʩʢʠʧʘʥʠʝ ʦʪ 10% HCl ʚ ʧʨʦʬʠʣʝ ʦʪʤʝʯʘʝʪʩʷ ʩ ʛʣʫʙʠʥʳ 30 ʩʤ. 

ʈʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʚʝʨʭʥʝʤ ʛʦʨʠʟʦʥʪʝ ʥʝʡʪʨʘʣʴʥʘʷ, ʚʥʠʟ ʧʦ ʧʨʦʬʠʣʶ 

ʠʟʤʝʥʷʝʪʩʷ ʜʦ ʩʨʝʜʥʝʱʝʣʦʯʥʦʡ, ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʨʦʬʠʣʷ ʩʠʣʴʥʦʱʝʣʦʯʥʘʷ. 

ʈʘʟʨʝʟ 30. ɿʘʣʦʞʝʥ ʥʘ ʚʳʨʦʚʥʝʥʥʦʤ ʫʯʘʩʪʢʝ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʣʝʩʥʦʤ 

ʤʘʩʩʠʚʝ, ʤʠʢʨʦʨʝʣʴʝʬ ʥʝ ʚʳʨʘʞʝʥ. ʇʦʯʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʯʝʨʥʦʟʝʤ 

ʚʳʱʝʣʦʯʝʥʥʳʡ ʩʨʝʜʥʝʤʦʱʥʳʡ ʤʘʣʦʛʫʤʫʩʥʳʡ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʡ, ʠʤʝʝʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ. ʇʦʯʚʘ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʛʫʤʫʩʘ ï ʩʨʝʜʥʝ ʛʫʤʫʩʠʨʦʚʘʥʥʘʷ, ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ï 

ʤʘʣʦʤʦʱʥʳʡ. ɺʩʢʠʧʘʥʠʝ ʦʪ 10% HCl ʚ ʧʨʦʬʠʣʝ ʥʝ ʦʪʤʝʯʘʝʪʩʷ. ʈʝʘʢʮʠʷ 

ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʙʣʠʟʢʘʷ ʢ ʥʝʡʪʨʘʣʴʥʦʡ, ʚ ʩʨʝʜʥʝʡ ʠ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʨʦʬʠʣʷ 

ʠʟʤʝʥʷʝʪʩʷ ʜʦ ʩʣʘʙʦʱʝʣʦʯʥʦʡ. 

ʈʘʟʨʝʟ 31. ɿʘʣʦʞʝʥ ʥʘ ʫʚʘʣʝ. ʇʦʯʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʜʝʨʥʦʚʦ-

ʧʦʜʟʦʣʠʩʪʘʷ ʧʝʩʯʘʥʘʷ, ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʝʩʯʘʥʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ. ʇʦʯʚʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʛʫʤʫʩʘ ï ʩʣʘʙʦʛʫʤʫʩʠʨʦʚʘʥʥʘʷ, ʛʫʤʫʩʦʚʳʡ 

ʛʦʨʠʟʦʥʪ ï ʤʘʣʦʤʦʱʥʳʡ. ɺʩʢʠʧʘʥʠʝ ʦʪ 10% HCl ʚ ʧʨʦʬʠʣʝ ʦʪʤʝʯʘʝʪʩʷ ʩ ʛʣʫʙʠʥʳ 

70 ʩʤ. ʅʘ ʵʪʦʡ ʞʝ ʛʣʫʙʠʥʝ ʦʪʤʝʯʝʥʦ ʚʳʜʝʣʝʥʠʝ ʢʘʨʙʦʥʘʪʦʚ ʚ ʚʠʜʝ ʧʷʪʝʥ. ʈʝʘʢʮʠʷ 

ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʙʣʠʟʢʘʷ ʢ ʥʝʡʪʨʘʣʴʥʦʡ, ʚ ʩʨʝʜʥʝʡ ʠ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʨʦʬʠʣʷ 

ʠʟʤʝʥʷʝʪʩʷ ʜʦ ʩʣʘʙʦʱʝʣʦʯʥʦʡ. 

ʇʦʜʨʦʙʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʯʚʝʥʥʳʭ ʨʘʟʨʝʟʦʚ ʧʨʠʚʝʜʝʥʘ ʚ ʧʨʠʣʦʞʝʥʠʷʭ 1, 

2, 3. 

 

4.2. ɾʠʚʦʡ ʥʘʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ 

ɾʠʚʦʡ ʥʘʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ (ɾʅʇ) ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʥʘʩʘʞʜʝʥʠʷʭ, ʥʘ ʦʪʢʨʳʪʳʭ ʤʝʩʪʘʭ, ʨʘʟʚʠʚʘʝʪʩʷ, ʧʦʜʯʠʥʷʷʩʴ ʟʦʥʘʣʴʥʳʤ ʙʦʪʘʥʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ (ɻʨʠʙʘʥʦʚ, 1954; ɹʫʛʘʝʚ, ʂʦʩʘʨʝʚ, 1988). ʆʩʥʦʚʫ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʜʨʝʚʦʩʪʦʝʚ ʦʙʨʘʟʫʝʪ ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʨʝʞʝ ʩʦʩʥʘ 

ʦʙʳʢʥʦʚʝʥʥʘʷ ʠ ʣʠʩʪʚʝʥʥʠʮʘ ʩʠʙʠʨʩʢʘʷ. ɺ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʜʨʝʚʦʩʪʦʡ 

ʦʙʨʘʟʦʚʘʥ ʩʦʩʥʦʡ ʦʙʳʢʥʦʚʝʥʥʦʡ ʩ ʧʨʠʤʝʩʴʶ ʙʝʨʝʟʳ ʧʦʚʠʩʣʦʡ, ʦʩʠʥʳ, ʥʘ ʩʳʨʳʭ 

ʫʯʘʩʪʢʘʭ ʧʨʝʦʙʣʘʜʘʝʪ ʙʝʨʝʟʘ ʠ ʦʩʠʥʘ (ʂʨʳʣʦʚ, 1961).  
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ʇʦʜʣʝʩʦʢ ʨʘʟʥʦʡ ʛʫʩʪʦʪʳ ʩʦʩʪʦʠʪ ʠʟ ʣʝʩʥʳʭ ʢʫʩʪʘʨʥʠʢʦʚ (ʢʘʨʘʛʘʥʘ 

ʜʨʝʚʦʚʠʜʥʘʷ, ʢʨʫʰʠʥʘ ʣʦʤʢʘʷ ʠ ʜʨ.), ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ (ʨʷʙʠʥʘ 

ʩʠʙʠʨʩʢʘʷ, ʯʝʨʝʤʫʭʘ ʦʙʳʢʥʦʚʝʥʥʘʷ ʠ ʜʨ.), ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ (ʢʣʸʥ 

ʷʩʝʥʝʣʠʩʪʥʳʡ ʠ ʜʨ.). ʆʩʥʦʚʫ ʞʠʚʦʛʦ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʩʦʩʪʘʚʣʷʶʪ 

ʤʥʦʛʦʣʝʪʥʠʝ ʟʣʘʢʠ, ʦʩʦʢʠ ʠ ʨʘʟʥʦʪʨʘʚʴʝ. ʅʘ ʦʪʢʨʳʪʳʭ ʫʯʘʩʪʢʘʭ: ʤʝʞʜʫʨʷʜʴʷʭ, 

ʧʨʦʛʘʣʠʥʘʭ, ʦʧʫʰʢʘʭ ʧʨʦʠʩʭʦʜʠʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʟʘʜʝʨʥʝʥʠʝ ʧʦʯʚʳ, ʠʜʫʪ ʧʨʦʮʝʩʩʳ 

ʦʣʫʛʦʚʝʥʠʷ ʣʠʙʦ ʦʩʪʝʧʥʝʥʠʷ. ɺʩʝʛʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 187 ʚʠʜʦʚ ʚʳʩʰʠʭ 

ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʠʟ 136 ʨʦʜʦʚ ʦʪʥʦʩʷʱʠʭʩʷ ʢ 44 ʩʝʤʝʡʩʪʚʘʤ. ɺ ʩʨʝʜʥʝʤ ʚ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʚ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨʘʭ ʩʦʩʥʳ ʩ ʩʦʤʢʥʫʪʳʤ ʧʦʣʦʛʦʤ 

ʦʪʤʝʯʝʥʦ 15 ʚʠʜʦʚ, ʚ ʢʫʣʴʪʫʨʘʭ ʙʝʟ ʩʦʤʢʥʫʪʦʛʦ ʧʦʣʦʛʘ - 16 ʚʠʜʦʚ, ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ 

ʩʦʩʥʷʢʝ - 35 ʚʠʜʦʚ, ʥʘ ʦʪʢʨʳʪʳʭ ʤʝʩʪʘʭ (ʦʧʫʰʢʠ, ʧʨʦʛʘʣʠʥʳ ʠ ʪ.ʧ.) - 22 ʚʠʜʘ, ʥʘ 

ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʧʦʣʦʩʘʭ - 17 ʚʠʜʦʚ. 

ʈʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʚ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʦʙʣʘʜʘʶʪ ʚʩʝʤʠ 

ʧʨʠʟʥʘʢʘʤʠ ʬʠʪʦʮʝʥʦʟʘ: ʦʜʥʦʨʦʜʥʦʩʪʴʶ, ʚʠʜʦʚʳʤ ʩʦʩʪʘʚʦʤ, ʩʪʨʫʢʪʫʨʦʡ, 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʝʤ ʚʠʜʦʚ ʢ ʩʦʚʤʝʩʪʥʦʤʫ ʧʨʦʠʟʨʘʩʪʘʥʠʶ ʠ ʚʣʠʷʥʠʶ ʚʥʝʰʥʠʭ 

ʫʩʣʦʚʠʡ. ʉʚʷʟʴ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʩʨʝʜʳ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ ʧʦ ʭʘʨʘʢʪʝʨʫ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (ʄʠʨʢʠʥ ʠ ʜʨ., 2002; ʄʘʣʝʥʢʦ, 

ʄʘʣʠʥʦʚʩʢʠʭ, 2011). ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʭʘʨʘʢʪʝʨ ʫʚʣʘʞʥʝʥʠʷ ʧʦʯʚʳ, 

ʢʦʪʦʨʳʡ ʚʣʠʷʝʪ ʥʘ ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʫ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʧʦʜ ʧʦʣʦʛʦʤ ʠ ʥʘ 

ʦʪʢʨʳʪʳʭ ʫʯʘʩʪʢʘʭ.  

ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʤʳ ʚʳʙʨʘʣʠ ʦʧʠʩʘʥʠʷ, ʚʳʧʦʣʥʝʥʥʳʝ ʥʘ ʨʘʟʥʳʭ 

ʫʯʘʩʪʢʘʭ: ʧʦʜ ʧʦʣʦʛʦʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, 

ʦʪʢʨʳʪʳʭ ʫʯʘʩʪʢʘʭ, ʟʘʨʘʩʪʘʶʱʠʭ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʧʦʣʦʩʘʭ.  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʫʚʣʘʞʥʝʥʠʶ ʚ ʥʘʩʘʞʜʝʥʠʷʭ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʠ ʥʘ ʧʨʠʣʝʛʘʶʱʠʭ ʫʯʘʩʪʢʘʭ 

ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʝ 4.2. 

ɺ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨʘʭ ʩ ʩʦʤʢʥʫʪʳʤ ʧʦʣʦʛʦʤ ʯʘʩʪʦ ʨʘʟʚʠʪʳ ʤʝʨʪʚʦʧʦʢʨʦʚʥʳʝ 

ʘʩʩʦʮʠʘʮʠʠ ʣʠʙʦ ʘʩʩʦʮʠʘʮʠʠ ʩ ʦʯʝʥʴ ʨʝʜʢʠʤ, ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʧʦʢʨʦʚʦʤ (ʨʠʩ. 4.2).  
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ʊʘʙʣʠʮʘ 4.2 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ʧʦ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ ʧʦ ʫʚʣʘʞʥʝʥʠʶ ʧʦʯʚʳ ʚ ʥʘʩʘʞʜʝʥʠʷʭ ʩʦʩʥʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʫʯʘʩʪʢʘʭ  

 

ɻʨʫʧʧʳ 

ʃʝʩʥʳʝ ʢʫʣʴʪʫʨʳ 

ʩ ʩʦʤʢʥʫʪ. 

ʧʦʣʦʛʦʤ 

ʃʝʩʥʳʝ ʢʫʣʴʪʫʨʳ 

ʙʝʟ ʩʦʤʢʥʫʪ. 

ʧʦʣʦʛʘ 

ʆʪʢʨʳʪʳʝ 

ʫʯʘʩʪʢʠ 

ʄʠʥʝʨʘʣ. 

ʧʦʣʦʩʳ 

ɽʩʪʝʩʪʚʝʥ. 

ʥʘʩʘʞʜ. 

ʂʩʝʨʦʬʠʪʳ 5/41,7 3/13,0 4/23,5 1/5,0 2/4,3 

ʄʝʟʦʢʩʝʨʦʬʠʪʳ 1/8,3 5/21,7 8/47,1 8/40,0 3/6,4 

ʄʝʟʦʬʠʪʳ 5/41,7 15/65,3 5/29,4 11/55,0 37/78,7 

ʄʝʟʦʛʠʛʨʦʬʠʪʳ 1/8,3 - - - 5/10,6 

ʀʪʦʛʦ 12/100 23/100 17/100 20/100 47/100 

ʇʨʠʤʝʯʘʥʠʝ: ʚ ʯʠʩʣʠʪʝʣʝ - ʯʠʩʣʦ ʚʠʜʦʚ, ʚ ʟʥʘʤʝʥʘʪʝʣʝ - % ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ 

 

ɼʨʝʚʦʩʪʦʡ ʯʠʩʪʳʡ, ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʡ ʜʨʝʚʝʩʥʦʡ ʧʦʨʦʜʳ ʢʩʝʨʦʬʠʪʘ (Pinus 

sylvestris L.). ʆʩʥʦʚʫ ʨʝʜʢʦʛʦ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʩʦʩʪʘʚʣʷʶʪ ʚʠʜʳ ʛʨʫʧʧʳ 

ʩʪʝʧʥʳʭ ʠ ʣʫʛʦʚʦ-ʩʪʝʧʥʳʭ ʢʩʝʨʦʬʠʪʦʚ (Carex supina Willd ., Hieracium echioides 

Lumn., Gypsophila paniculata L. ʠ ʜʨ.), ʩ ʫʯʘʩʪʠʝʤ ʤʝʟʦʢʩʝʨʦʬʠʪʦʚ (Berteroa 

incana L. ʠ ʜʨ.). ʄʝʟʦʬʠʪʳ (Hieracium umbellatum L., Chimaphila umbellata L., 

Orthilia secunda L. ʠ ʜʨ.), ʤʝʟʦʛʠʛʨʦʬʠʪʳ (Neottianthe cucullata L. ʠ ʜʨ.) 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʤʝʥʴʰʝʤ ʦʙʠʣʠʠ ʣʝʩʥʳʤʠ ʚʠʜʘʤʠ. 

 

ʈʠʩʫʥʦʢ 4.2 ï ɾʅʇ ʚ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨʘʭ ʩ ʩʦʤʢʥʫʪʳʤ ʧʦʣʦʛʦʤ 
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ɺ ʯʠʩʪʳʭ ʩʦʩʥʦʚʳʭ, ʨʝʞʝ ʩʤʝʰʘʥʥʳʭ ʩʦʩʥʦʚʦ-ʣʠʩʪʚʝʥʥʠʯʥʳʭ ʣʝʩʥʳʭ 

ʢʫʣʴʪʫʨʘʭ ʩ ʰʠʨʦʢʠʤʠ ʤʝʞʜʫʨʷʜʴʷʤʠ ʥʝʪ ʩʦʤʢʥʫʪʦʛʦ ʜʨʝʚʝʩʥʦʛʦ ʧʦʣʦʛʘ. ʆʙʠʣʠʝ 

ʩʚʝʪʘ ʚ ʪʘʢʠʭ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨʘʭ ʧʨʠʚʦʜʠʪ ʢ ʩʠʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ ʞʠʚʦʛʦ 

ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʯʘʱʝ ʚʩʝʛʦ 

ʨʘʟʥʦʪʨʘʚʥʦ-ʟʣʘʢʦʚʳʤʠ ʠ ʟʣʘʢʦʚʳʤʠ ʘʩʩʦʮʠʘʮʠʷʤʠ (ʨʠʩ. 4.3). 

 

ʈʠʩʫʥʦʢ 4.3 ï ɾʅʇ ʚ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨʘʭ ʙʝʟ ʩʦʤʢʥʫʪʦʛʦ ʧʦʣʦʛʘ 

 

ʇʨʝʦʙʣʘʜʘʶʪ ʣʫʛʦʚʳʝ, ʦʧʫʰʝʯʥʦ-ʣʫʛʦʚʳʝ, ʩʪʝʧʥʳʝ ʤʝʟʦʬʠʪʳ (Medicago 

falcata L., Elytrigia repens L., Dactylis glomerata L. ʠ ʜʨ.). ʏʘʩʪʦ ʦʙʠʣʴʥʳ ʠʟ-ʟʘ 

ʧʨʦʮʝʩʩʦʚ ʦʩʪʝʧʥʝʥʠʷ ʤʝʟʦʢʩʝʨʦʬʠʪʳ (Poa angustifolia L., Scabiosa ochroleuca L. ʠ 

ʜʨ.), ʪʨʘʚʷʥʠʩʪʳʝ ʢʩʝʨʦʬʠʪʳ (Carex supina Willd.), ʨʝʞʝ ʢʫʩʪʘʨʥʠʢʦʚʳʝ (Spiraea 

hypericifolia L.) ʢʩʝʨʦʬʠʪʳ. 

ʈʘʟʚʠʪʠʝ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʦʪʢʨʳʪʳʭ ʫʯʘʩʪʢʘʭ ʟʘʚʠʩʠʪ ʦʪ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʚ ʨʝʣʴʝʬʝ: ʚ ʧʦʥʠʞʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʨʘʟʚʠʪʳ ʣʫʛʦʚʳʝ, ʥʘ ʩʢʣʦʥʘʭ, 

ʦʧʫʰʢʘʭ ʠ ʧʨʠʧʦʜʥʷʪʳʭ ʛʨʠʚʘʭ - ʩʪʝʧʥʳʝ ʘʩʩʦʮʠʘʮʠʠ. ʆʩʥʦʚʫ ʥʘʧʦʯʚʝʥʥʦʛʦ 

ʧʦʢʨʦʚʘ ʩʦʩʪʘʚʣʷʶʪ ʣʫʛʦʚʦ-ʩʪʝʧʥʳʝ ʠ ʩʪʝʧʥʳʝ ʤʝʟʦʢʩʝʨʦʬʠʪʳ (Galium verum L., 

Galatella biflora (L.) Nees, Achillea nobilis L. ʠ ʜʨ.). ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʛʨʫʧʧʘ 

ʣʫʛʦʚʳʭ ʠ ʩʦʨʥʳʭ ʤʝʟʦʬʠʪʦʚ (Medicago falcata L., Taraxacum officinale F.H. Wigg, 
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Poa pratensis L. ʠ ʜʨ.). ʅʘ ʪʨʝʪʴʝʤ ʤʝʩʪʝ ʧʦ ʯʠʩʣʫ ʚʠʜʦʚ ʢʩʝʨʦʬʠʪʳ (Stipa capillata 

L., Artemisia frigida Willd . ʠ ʜʨ.), ʦʜʥʘʢʦ ʠʭ ʨʦʣʴ ʚ ʩʪʨʫʢʪʫʨʝ ʩʦʦʙʱʝʩʪʚʘ ʯʘʩʪʦ 

ʨʝʰʘʶʱʘʷ - ʦʥʠ ʦʙʨʘʟʫʶʪ ʦʩʥʦʚʫ ʦʩʪʝʧʥʝʥʥʦʛʦ ʪʨʘʚʦʩʪʦʷ. ʅʘ ʦʧʫʰʢʘʭ ʠ 

ʧʨʦʛʘʣʠʥʘʭ ʦʪʤʝʯʝʥʳ ʨʝʜʢʠʝ ʵʢʟʝʤʧʣʷʨʳ ʩʦʩʥʳ (Pinus sylvestris L.). 

ʄʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʧʦʣʦʩʳ, ʧʨʦʣʦʞʝʥʥʳʝ ʚʜʦʣʴ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ, ʦʧʫʰʝʢ 

ʙʳʩʪʨʦ ʟʘʨʘʩʪʘʶʪ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. 

ʄʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʧʦʣʦʩʳ ʠʤʝʶʪ ʥʘʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʠʟ ʩʦʨʥʳʭ ʠ ʩʦʨʥʦ-

ʣʫʛʦʚʳʭ ʤʝʟʦʬʠʪʦʚ (Taraxacum officinale F.H. Wigg, Conyza canadensis L., Elytrigia 

repens L. ʠ ʜʨ.), ʩ ʟʘʤʝʪʥʳʤ ʫʯʘʩʪʠʝʤ ʩʦʨʥʳʭ ʠ ʣʫʛʦʚʦ-ʣʝʩʥʳʭ ʤʝʟʦʢʩʝʨʦʬʠʪʦʚ 

(Berteroa incana L., Calamagrostis epigeios L. ʠ ʜʨ.). ɽʜʠʥʠʯʥʦ ʦʪʤʝʯʝʥʳ ʩʪʝʧʥʳʝ 

ʢʩʝʨʦʬʠʪʳ (Agropyron pectinatum (M. Bieb.) P. Beauv.). 

ɺ ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʦʩʥʦʚʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʪʠʧ ʣʝʩʘ 

ʩʦʩʥʷʢ ʨʘʟʥʦʪʨʘʚʥʳʡ ʩ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʤ ʩʦʩʥʦʚʳʤ ʜʨʝʚʦʩʪʦʝʤ ʩ ʧʨʠʤʝʩʴʶ 

ʙʝʨʝʟʳ ʠ ʦʩʠʥʳ. ʇʦʜ ʧʦʣʦʛʦʤ ʣʝʩʘ ʠʤʝʝʪʩʷ ʛʫʩʪʦʡ ʧʦʜʣʝʩʦʢ, ʩʦʩʪʦʷʱʠʡ ʚ 

ʦʩʥʦʚʥʦʤ ʠʟ ʤʝʟʦʬʠʪʥʳʭ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ (Sorbus sibirica Hedl., Rubus 

idaeus L., Caragana arborescens Lam. ʠ ʜʨ.). ʊʨʘʚʷʥʠʩʪʳʡ ʥʘʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ 

ʨʘʟʥʦʦʙʨʘʟʥʳʡ, ʝʛʦ ʦʩʥʦʚʫ ʩʦʩʪʘʚʣʷʶʪ ʣʝʩʥʳʝ, ʦʧʫʰʝʯʥʦ-ʣʝʩʥʳʝ ʤʝʟʦʬʠʪʳ 

(Rubus saxatilis L., Polygonatum odoratum (Mill .) Druce, Brachypodium pinnatum (L.) 

Beauv. ʠ ʜʨ.). ʈʝʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʦʧʫʰʝʯʥʦ-ʩʪʝʧʥʳʝ ʠ ʦʧʫʰʝʯʥʦ-ʣʫʛʦʚʳʝ 

ʤʝʟʦʢʩʝʨʦʬʠʪʳ (Artemisia gmelinii Weber ex Stechm., Sedum telephium L. ʠ ʜʨ.) ʠ 

ʣʝʩʥʳʝ ʤʝʟʦʛʠʛʨʦʬʠʪʳ (Neottianthe cucullata (L.) Schlechter, Pulmonaria mollis 

Wulfen ex Hornem. ʠ ʜʨ.). 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ʧʦ ʵʢʦʣʦʛʦ-

ʮʝʥʦʪʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ ʚ ʥʘʩʘʞʜʝʥʠʷʭ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʠ ʧʨʠʣʝʛʘʶʱʠʭ 

ʫʯʘʩʪʢʘʭ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʝ 4.3. 

ɺ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʣʝʩʥʦʤ ʥʘʩʘʞʜʝʥʠʠ ʤʝʨʪʚʦʧʦʢʨʦʚʥʦʛʦ ʪʠʧʘ ʧʨʝʦʙʣʘʜʘʶʪ 

ʚʠʜʳ ʨʘʩʪʝʥʠʡ ʠʟ ʩʪʝʧʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. ʉʦʤʢʥʫʪʳʡ ʧʦʣʦʛ ʚ ʧʦʜʦʙʥʳʭ 

ʥʘʩʘʞʜʝʥʠʷʭ çʧʝʨʝʭʚʘʪʳʚʘʝʪè ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʦʩʘʜʢʦʚ, ʧʣʦʪʥʘʷ ʣʝʩʥʘʷ 

ʧʦʜʩʪʠʣʢʘ ʠ ʦʧʘʜ ʧʨʝʧʷʪʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʤʝʟʦʬʠʪʥʦʛʦ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ 
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ʧʦʜʣʝʩʢʘ ʣʝʩʥʦʛʦ ʪʠʧʘ, ʧʦʵʪʦʤʫ ʧʦʣʫʯʘʝʪ ʨʘʟʚʠʪʠʝ ʩʪʝʧʥʘʷ ʛʨʫʧʧʘ ʚʠʜʦʚ (Festuca 

polesica Zapağ., Carex supina Willd . ex Wahlenb. ʠ ʜʨ.). 

ɺʠʜʳ ʵʪʦʡ ʛʨʫʧʧʳ ʨʘʩʩʝʷʥʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʜ ʧʦʣʦʛʦʤ, ʙʦʣʝʝ ʦʙʠʣʴʥʦ 

ʨʘʟʨʘʩʪʘʶʪʩʷ ʚ ʤʠʢʨʦʧʨʦʛʘʣʠʥʘʭ ʠ çʦʢʥʘʭè ʚ ʧʦʣʦʛʝ. 

ʊʘʙʣʠʮʘ 4.3 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ʧʦ 

ʵʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ ʚ ʥʘʩʘʞʜʝʥʠʷʭ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʠ 

ʧʨʠʣʝʛʘʶʱʠʭ ʫʯʘʩʪʢʘʭ  

ɻʨʫʧʧʳ ʃʝʩʥʳʝ 

ʢʫʣʴʪʫʨʳ ʩ 

ʩʦʤʢʥʫʪ. 

ʧʦʣʦʛʦʤ 

ʃʝʩʥʳʝ 

ʢʫʣʴʪʫʨʳ ʙʝʟ 

ʩʦʤʢʥʫʪ. ʧʦʣʦʛʘ 

ʆʪʢʨʳʪʳʝ 

ʫʯʘʩʪʢʠ 

ʄʠʥʝʨʘʣ. 

ʧʦʣʦʩʳ 

ɽʩʪʝʩʪʚʝʥ. 

ʥʘʩʘʞʜ. 

ʃʝʩʥʦʡ ʢʦʤʧʦʥʝʥʪ 

ʃʝʩʥʘʷ 4/33,3 6/26,1 1/5,9 - 16/34,0 

ʆʧʫʰʝʯʥʦ-ʣʝʩʥʘʷ - - - 1/5,0 13/27,7 

ʃʫʛʦʚʦ-ʣʝʩʥʘʷ - 1/4,3 - 1/5,0 1/2,1 

ɹʦʣʦʪʥʦ-ʣʝʩʥʘʷ - 1/4,3 - - 2/4,3 

ʃʫʛʦʚʦʡ ʢʦʤʧʦʥʝʥʪ 

ʃʫʛʦʚʘʷ - - 2/11,8 - - 

ʆʧʫʰʝʯʥʦ-ʣʫʛʦʚʘʷ 1/8,3 1/4,3 2/11,8 1/5,0 5/10,6 

ʉʪʝʧʥʦʡ ʢʦʤʧʦʥʝʥʪ 

ʉʪʝʧʥʘʷ 3/25,0 1/4,3 2/11,8 1/5,0 - 

ʃʫʛʦʚʦ-ʩʪʝʧʥʘʷ 2/16,7 4/17,4 8/47,1 5/25,0 - 

ʆʧʫʰʝʯʥʦ-ʩʪʝʧʥʘʷ 1/8,3 1/4,3 - - 3/6,4 

ʉʠʥʘʥʪʨʦʧʥʳʡ ʢʦʤʧʦʥʝʥʪ 

ʉʦʨʥʘʷ 1/8,3 8/34,8 2/11,8 11/55,0 7/14,9 

ʀʪʦʛʦ 12/100 23/100 17/100 20/100 47/100 

ʇʨʠʤʝʯʘʥʠʝ: ʚ ʯʠʩʣʠʪʝʣʝ - ʯʠʩʣʦ ʚʠʜʦʚ, ʚ ʟʥʘʤʝʥʘʪʝʣʝ - % ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ 

 

ʆʪʤʝʯʝʥʳ ʪʘʢʞʝ ʚʠʜʳ ʣʫʛʦʚʦ-ʩʪʝʧʥʦʡ (Hieracium echioides Lumn. ʠ ʜʨ.) ʠ 

ʦʧʫʰʝʯʥʦ-ʩʪʝʧʥʦʡ (Astragalus onobrychis L.) ʛʨʫʧʧ. ɺʠʜʳ ʠʟ ʩʦʩʪʘʚʘ ʣʫʛʦʚʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʧʫʰʝʯʥʦ-ʣʫʛʦʚʦʡ (Hieracium umbellatum L.,) ʛʨʫʧʧʦʡ. 

ɺʠʜʳ ʣʝʩʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʝʩʥʦʡ ʛʨʫʧʧʦʡ (Pinus sylvestris L., 

Neottianthe cucullata L. ʠ ʜʨ.), ʚʪʦʨʦʡ ʧʦ ʯʠʩʣʫ ʚʠʜʦʚ ʚ ʩʦʩʪʘʚʝ ʬʣʦʨʳ. ʀʟʨʝʜʢʘ 

ʦʪʤʝʯʘʶʪʩʷ ʚʠʜʳ ʠʟ ʩʦʨʥʦʡ (Berteroa incana (L.) ʵʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʝʩʢʦʡ ʛʨʫʧʧʳ, 

ʦʪʥʦʩʷʱʝʡʩʷ ʢ ʩʠʥʘʥʪʨʦʧʥʦʤʫ ʢʦʤʧʦʥʝʥʪʫ. 
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ɺ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʣʝʩʥʦʤ ʥʘʩʘʞʜʝʥʠʠ ʙʝʟ ʩʦʤʢʥʫʪʦʛʦ ʧʦʣʦʛʘ ʪʘʢʞʝ 

ʧʨʝʦʙʣʘʜʘʶʪ ʚʠʜʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʦʪʢʨʳʪʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʠʟ ʩʦʩʪʘʚʘ 

ʣʫʛʦʚʦʛʦ, ʩʪʝʧʥʦʛʦ ʠ ʩʠʥʘʥʪʨʦʧʥʦʛʦ ʢʦʤʧʦʥʝʥʪʦʚ. ɺ ʰʠʨʦʢʠʭ ʤʝʞʜʫʨʷʜʴʷʭ 

ʨʘʩʪʫʪ ʚʠʜʳ ʦʧʫʰʝʯʥʦ-ʣʫʛʦʚʦʡ (Dactylis glomerata L.), ʣʫʛʦʚʦ-ʩʪʝʧʥʦʡ (Medicago 

falcata L., Scabiosa ochroleuca L. ʠ ʜʨ.), ʩʪʝʧʥʦʡ (Carex supina Willd. ex Wahlenb), 

ʩʦʨʥʦʡ (Elytrigia repens (L.) Nevski, Convolvulus arvensis L. ʠ ʜʨ.) ʛʨʫʧʧ. ʂ ʚʠʜʘʤ 

ʣʝʩʥʦʡ ʛʨʫʧʧʳ ʦʪʥʦʩʷʪʩʷ ʜʨʝʚʝʩʥʳʝ (Pinus sylvestris L., Larix sibirica Ledeb.), 

ʢʫʩʪʘʨʥʠʢʦʚʳʝ (Frangula alnus Mill. ʠ ʜʨ.), ʪʨʘʚʷʥʠʩʪʳʝ (Polygonatum odoratum 

(Mill.) Druce ʠ ʜʨ.) ʚʠʜʳ ʨʘʩʪʝʥʠʡ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʚʣʘʞʥʝʥʠʷ ʧʦʯʚʳ ʤʦʛʫʪ ʧʦʣʫʯʘʪʴ ʙʦʣʴʰʝʝ ʨʘʟʚʠʪʠʝ ʚʠʜʳ 

ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʟʣʘʢʦʚ (ʙʦʣʝʝ ʩʫʭʠʝ ʫʯʘʩʪʢʠ) ʠʣʠ 

ʤʝʟʦʬʠʪʥʦʛʦ ʪʨʘʚʷʥʠʩʪʦʛʦ ʨʘʟʥʦʪʨʘʚʴʷ ʩ ʫʯʘʩʪʠʝʤ ʣʝʩʥʳʭ ʢʫʩʪʘʨʥʠʢʦʚ. 

ʅʘ ʦʧʫʰʢʝ ʚʦʟʣʝ ʩʦʩʥʦʚʳʭ ʢʫʣʴʪʫʨ ʬʣʦʨʠʩʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ 

ʩʦʩʪʦʠʪ ʠʟ ʩʪʝʧʥʦʛʦ ʠ ʣʫʛʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʦʚ, ʩ ʝʜʠʥʠʯʥʳʤ ʫʯʘʩʪʠʝʤ ʩʦʨʥʳʭ ʠ 

ʣʝʩʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ (ʨʠʩ. 4.4). 

 

ʈʠʩʫʥʦʢ 4.4 ï ɾʅʇ ʥʘ ʧʦʣʷʥʝ ʤʝʞʜʫ ʩʪʝʥʦʡ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʣʝʩʘ ʠ ʣʝʩʥʳʤʠ 

ʢʫʣʴʪʫʨʘʤʠ 
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ʂʦʣʠʯʝʩʪʚʝʥʥʦ ʧʨʝʦʙʣʘʜʘʶʪ ʚʠʜʳ ʣʫʛʦʚʦ-ʩʪʝʧʥʦʡ ʛʨʫʧʧʳ (Galium verum L., 

Medicago falcata L. ʠ ʜʨ.), ʦʜʥʘʢʦ ʦʩʥʦʚʫ ʪʨʘʚʦʩʪʦʷ ʦʙʨʘʟʫʶʪ ʚʠʜʳ ʩʪʝʧʥʦʡ (Stipa 

capillata L.) ʠ ʣʫʛʦʚʦʡ (Poa pratensis L.) ʛʨʫʧʧ. 

ɺ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʠʜʳ ʦʧʫʰʝʯʥʦ-ʣʫʛʦʚʦʡ (Phlomoides 

tuberosa (L.) Moench ʠ ʜʨ.) ʠ ʩʦʨʥʦʡ (Taraxacum officinale F.H. Wigg. ʠ ʜʨ.) ʛʨʫʧʧ. 

ʅʘ ʧʦʜʦʙʥʳʭ ʫʯʘʩʪʢʘʭ ʛʦʩʧʦʜʩʪʚʫʝʪ ʪʨʘʚʷʥʠʩʪʘʷ ʤʥʦʛʦʣʝʪʥʷʷ ʟʣʘʢʦʚʘʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʩ ʫʯʘʩʪʠʝʤ ʨʘʟʥʦʪʨʘʚʴʷ, ʦʙʨʘʟʫʝʪ ʤʦʱʥʫʶ ʜʝʨʥʠʥʫ ʠʟ ʢʦʨʥʝʡ ʠ 

ʢʦʨʥʝʚʠʱ. ʅʘ ʧʨʠʧʦʜʥʷʪʳʭ, ʙʦʣʝʝ ʩʫʭʠʭ ʫʯʘʩʪʢʘʭ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʩʪʝʧʥʦʛʦ ʪʠʧʘ, 

ʚ ʥʠʞʥʝʡ ʪʨʝʪʠ ʩʢʣʦʥʦʚ, ʚ ʧʦʥʠʞʝʥʠʷʭ ʙʦʣʝʝ ʤʝʟʦʬʠʪʥʘʷ, ʣʫʛʦʚʦ-ʩʪʝʧʥʦʛʦ, 

ʣʫʛʦʚʦʛʦ ʪʠʧʘ. 

ʅʘ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʧʦʣʦʩʘʭ, ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʥʘʤʠ, ʬʣʦʨʠʩʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʙʦʣʝʝ ʯʝʤ ʥʘʧʦʣʦʚʠʥʫ ʩʦʩʪʦʠʪ ʠʟ ʛʨʫʧʧʳ ʩʦʨʥʳʭ, ʦʜʥʦ-ʜʚʫʣʝʪʥʠʭ, ʚʝʛʝʪʘʪʠʚʥʦ-

ʧʦʜʚʠʞʥʳʭ ʚʠʜʦʚ (Echium vulgare L., Elytrigia repens (L.) Nevski ʠ ʜʨ.). ɺʪʦʨʦʝ 

ʤʝʩʪʦ ʧʦ ʯʠʩʣʫ ʚʠʜʦʚ ʧʨʠʥʘʜʣʝʞʠʪ ʚʠʜʘʤ ʣʫʛʦʚʦ-ʩʪʝʧʥʦʡ ʛʨʫʧʧʳ (Senecio 

jacobaea L., Achillea asiatica Serg. ʠ ʜʨ.), ʧʦʩʝʣʷʶʱʠʭʩʷ ʥʘ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʡ 

ʧʦʣʦʩʝ ʟʘ ʩʯʝʪ ʩʦʩʝʜʥʠʭ ʦʩʪʝʧʥʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʩ ʟʦʥʘʣʴʥʦʡ ʩʪʝʧʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ.  

ɺ ʩʦʩʪʘʚ ʚʭʦʜʷʪ ʪʘʢʞʝ ʚʠʜʳ ʩʪʝʧʥʦʡ (Agropyron pectinatum (M. Bieb.) P. 

Beauv.), ʦʧʫʰʝʯʥʦ-ʣʫʛʦʚʦʡ (Potentilla canescens Besser) ʛʨʫʧʧ. ɺʠʜʳ ʠʟ ʩʦʩʪʘʚʘ 

ʣʝʩʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʪʘʢʞʝ ʫʯʘʩʪʚʫʶʪ ʚ ʟʘʨʘʩʪʘʥʠʠ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʡ ʧʦʣʦʩʳ 

(Geum aleppicum Jacq., Calamagrostis epigeios (L.) Roth). ʇʦ ʥʘʰʠʤ ʥʘʙʣʶʜʝʥʠʷʤ 

ʝʩʣʠ ʥʝ ʦʙʥʦʚʣʷʪʴ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʧʦʣʦʩʳ, ʪʦ ʥʘ 4-5 ʛʦʜ ʦʥʠ ʧʦʣʥʦʩʪʴʶ 

ʟʘʨʘʩʪʘʶʪ ʤʥʦʛʦʣʝʪʥʠʤʠ ʟʣʘʢʦʚʳʤʠ ʪʨʘʚʘʤʠ ʩ ʫʯʘʩʪʠʝʤ ʣʫʛʦʚʦʛʦ ʠ ʩʦʨʥʦʛʦ 

ʨʘʟʥʦʪʨʘʚʴʷ. 

ʅʘ ʫʯʘʩʪʢʝ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤ ʣʝʩʥʳʤ ʩʦʩʥʦʚʳʤ ʥʘʩʘʞʜʝʥʠʝʤ ʚ ʩʦʩʪʘʚʝ ʬʣʦʨʳ 

ʟʘʤʝʪʥʦ ʧʨʝʦʙʣʘʜʘʶʪ (68,1%) ʚʠʜʳ ʣʝʩʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ.  

ʅʘʠʙʦʣʴʰʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ (34,0%) ʠʤʝʝʪ ʛʨʫʧʧʘ ʣʝʩʥʳʭ ʚʠʜʦʚ (Pinus 

sylvestris L., Rosa majalis Herrm., Brachypodium pinnatum (L.) Beauv. ʠ ʜʨ.). ɿʘ ʥʠʤʠ 

ʩʣʝʜʫʶʪ (27,7%) ʚʠʜʳ ʠʟ ʦʧʫʰʝʯʥʦ-ʣʝʩʥʦʡ ʛʨʫʧʧʳ (Lonicera tatarica L., Fragaria 
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vesca L. ʠ ʜʨ.). ʄʝʥʴʰʝ ʚʠʜʦʚ ʚ ʩʦʩʪʘʚʝ ʙʦʣʦʪʥʦ-ʣʝʩʥʦʡ (Athyrium filix-femina (L.) 

Roth ʠ ʜʨ.) ʠ ʣʫʛʦʚʦ-ʣʝʩʥʦʡ (Agrimonia pilosa Ledeb.) ʛʨʫʧʧ. 

ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʧʦ ʯʠʩʣʫ ʚʠʜʦʚ ʥʘʭʦʜʠʪʩʷ ʩʠʥʘʥʪʨʦʧʥʳʡ ʢʦʤʧʦʥʝʥʪ, ʚ 

ʩʦʩʪʘʚʝ ʩʦʨʥʦʡ ʛʨʫʧʧʳ ʢʦʪʦʨʦʛʦ ʚʠʜʳ ʨʘʩʪʝʥʠʡ ʥʘʨʫʰʝʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ, 

ʜʦʨʦʛ, ʧʫʩʪʳʨʝʡ (Acer negundo L., Artemisia vulgaris L. ʠ ʜʨ.). ʇʨʠʩʫʪʩʪʚʠʝ ʩʦʨʥʳʭ 

ʚʠʜʦʚ ʩʚʷʟʘʥʦ ʩ ʥʘʣʠʯʠʝʤ ʜʦʨʦʛ ʠ ʧʨʦʩʝʢ ʚʥʫʪʨʠ ʤʘʩʩʠʚʘ, ʧʨʦʚʝʜʝʥʠʝʤ ʨʫʙʦʢ, 

ʙʣʠʟʦʩʪʴʶ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ɹʝʣʦʛʣʘʟʦʚʦ ʠ ʏʫʧʠʥʦ. ʃʫʛʦʚʦʡ ʢʦʤʧʦʥʝʥʪ 

ʟʘʥʠʤʘʝʪ ʪʨʝʪʴʝ ʤʝʩʪʦ ʧʦ ʯʠʩʣʫ ʚʠʜʦʚ ʬʣʦʨʳ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʥʘʩʘʞʜʝʥʠʷ (10,6%), 

ʧʨʝʜʩʪʘʚʣʝʥ ʦʧʫʰʝʯʥʦ-ʣʫʛʦʚʦʡ ʛʨʫʧʧʦʡ (Galium boreale L. ʠ ʜʨ.). ʉʪʝʧʥʦʡ 

ʢʦʤʧʦʥʝʥʪ ʨʘʟʚʠʪ ʥʝʩʢʦʣʴʢʦ ʩʣʘʙʝʝ, ʚʠʜʳ ʠʟ ʩʦʩʪʘʚʘ ʦʧʫʰʝʯʥʦ-ʩʪʝʧʥʦʡ ʛʨʫʧʧʳ 

(Artemisia gmelinii Weber ex Stechm. ʠ ʜʨ.) ʦʪʤʝʯʝʥʳ ʥʘ ʧʨʦʛʘʣʠʥʘʭ, ʦʧʫʰʢʘʭ ʣʝʩʘ, 

ʚʜʦʣʴ ʜʦʨʦʛ. 

ɺ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʩʦʩʥʦʚʦʤ ʥʘʩʘʞʜʝʥʠʠ ʩ ʚʳʩʦʢʦʡ ʛʫʩʪʦʪʦʡ ʧʦʩʘʜʢʠ ʠ 

ʩʦʤʢʥʫʪʳʤ ʧʦʣʦʛʦʤ ʩʨʝʜʠ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ ʧʨʝʦʙʣʘʜʘʶʪ ʪʨʘʚʷʥʠʩʪʳʝ 

ʧʦʣʠʢʘʨʧʠʯʝʩʢʠʝ ʨʘʩʪʝʥʠʷ (ʜʘʣʝʝ - ʧʦʣʠʢʘʨʧʠʢʠ) (66,6%). ʉʨʝʜʠ ʥʠʭ ʚʳʜʝʣʷʝʪʩʷ 

ʛʨʫʧʧʘ ʤʥʦʛʦʣʝʪʥʠʭ ʩʪʝʨʞʥʝʢʦʨʥʝʚʳʭ ʨʘʩʪʝʥʠʡ (Gypsophila paniculata L., 

Hieracium echioides Lumn. ʠ ʜʨ.), ʘ ʪʘʢʞʝ ʦʙʥʘʨʫʞʝʥʦ ʧʦ 1 ʚʠʜʫ 

ʢʦʨʦʪʢʦʢʦʨʥʝʚʠʱʥʳʭ (Hieracium umbellatum L.), ʜʣʠʥʥʦʢʦʨʥʝʚʠʱʥʳʭ (Carex 

supina Willd . ex Wahlenb.) ʠ ʜʨʫʛʠʭ ʛʨʫʧʧ ʪʨʘʚʷʥʠʩʪʳʭ ʧʦʣʠʢʘʨʧʠʢʦʚ. ɼʨʝʚʝʩʥʳʝ 

ʠ ʧʦʣʫʜʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷ ʟʘʥʠʤʘʶʪ ʚʪʦʨʦʝ ʤʝʩʪʦ ʧʦ ʫʜʝʣʴʥʦʤʫ ʚʝʩʫ (25,0%) ʚ 

ʩʦʩʪʘʚʝ ʬʣʦʨʳ ʩʦʦʙʱʝʩʪʚʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʨʫʧʧʘʤʠ ʜʝʨʝʚʴʝʚ (Pinus sylvestris L.) 

ʠ ʢʫʩʪʘʨʥʠʯʢʦʚ (Chimaphila umbellata (L.) W.P.C. Barton, Orthilia secunda (L.) 

House). ʊʨʘʚʷʥʠʩʪʳʝ ʤʦʥʦʢʘʨʧʠʯʝʩʢʠʝ ʨʘʩʪʝʥʠʷ (ʜʘʣʝʝ - ʤʦʥʦʢʘʨʧʠʢʠ) 

ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʪʨʝʪʴʝʤ ʤʝʩʪʝ ʧʦ ʫʜʝʣʴʥʦʤʫ ʚʝʩʫ (8,3%) ʚʦ ʬʣʦʨʝ ʩʦʦʙʱʝʩʪʚʘ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ 1 ʚʠʜʦʤ ʠʟ ʛʨʫʧʧʳ ʜʚʫʣʝʪʥʠʭ (Berteroa incana (L.) DC.). ʊʘʢʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ ʚ ʩʦʦʙʱʝʩʪʚʝ ʧʦʣʥʦʩʪʴʶ ʟʘʚʠʩʠʪ ʦʪ ʧʦʨʦʜʳ 

ʣʝʩʦʦʙʨʘʟʦʚʘʪʝʣʷ, ʧʦʩʘʞʝʥʥʦʡ ʨʷʜʘʤʠ ʩ ʚʳʩʦʢʦʡ ʥʘʯʘʣʴʥʦʡ ʛʫʩʪʦʪʦʡ. ʕʪʦ 

ʧʨʠʚʝʣʦ ʢ ʨʘʥʥʝʤʫ ʩʤʳʢʘʥʠʶ ʢʨʦʥ ʚ ʥʘʩʘʞʜʝʥʠʠ, ʦʙʨʘʟʦʚʘʥʠʠ ʩʦʤʢʥʫʪʦʛʦ 

ʧʦʣʦʛʘ, ʢʦʪʦʨʳʡ çʧʝʨʝʭʚʘʪʳʚʘʝʪè ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʦʩʘʜʢʦʚ, ʩʚʝʪʘ ʠ ʪʝʧʣʘ, 

ʧʨʝʧʷʪʩʪʚʫʷ ʨʘʟʚʠʪʠʶ ʧʦʜʣʝʩʢʘ ʠ ʞʠʚʦʛʦ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. 



73 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ʧʦ ʞʠʟʥʝʥʥʳʤ 

ʬʦʨʤʘʤ ʚ ʥʘʩʘʞʜʝʥʠʷʭ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʫʯʘʩʪʢʘʭ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 4.4. 

ʊʘʙʣʠʮʘ 4.4 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ʧʦ 

ʞʠʟʥʝʥʥʳʤ ʬʦʨʤʘʤ ʚ ʥʘʩʘʞʜʝʥʠʷʭ ʩʦʩʥʳ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʫʯʘʩʪʢʘʭ 

ɾʠʟʥʝʥʥʘʷ ʬʦʨʤʘ ʃʝʩʥʳʝ 

ʢʫʣʴʪʫʨʳ ʩ 

ʩʦʤʢʥʫʪ. 

ʧʦʣʦʛʦʤ 

ʃʝʩʥʳʝ 

ʢʫʣʴʪʫʨʳ 

ʙʝʟ 

ʩʦʤʢʥʫʪ. 

ʧʦʣʦʛʘ 

ʆʪʢʨʳʪʳʝ 

ʫʯʘʩʪʢʠ 

ʄʠʥʝʨʘʣ. 

ʧʦʣʦʩʳ 

ɽʩʪʝʩʪʚʝʥ. 

ʥʘʩʘʞʜ. 

ɼʨʝʚʝʩʥʳʝ ʠ ʧʦʣʫʜʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷ 

ɼʝʨʝʚʴʷ 1/8,3 3/13,0 1/5,9 - 11/23,4 

ʂʫʩʪʘʨʥʠʢʠ - 3/13,0 - - 8/17,0 

ʇʦʣʫʢʫʩʪʘʨʥʠʢʠ - - - - 1/2,1 

ʂʫʩʪʘʨʥʠʯʢʠ 2/16,7 - - - - 

ʇʦʣʫʢʫʩʪʘʨʥʠʯʢʠ - - 1/5,9 - - 

ʊʨʘʚʷʥʠʩʪʳʝ ʧʦʣʠʢʘʨʧʠʯʝʩʢʠʝ ʨʘʩʪʝʥʠʷ 

ʉʪʝʨʞʥʝʢʦʨʥʝʚʳʝ 4/33,3 5/21,7 5/29,4 3/15,0 3/6,4 

ʂʦʨʦʪʢʦʢʦʨʥʝʚʠʱʥʳʝ 1/8,3 1/4,3 4/23,5 5/25,0 14/29,8 

ɼʣʠʥʥʦʢʦʨʥʝʚʠʱʥʳʝ 1/8,3 5/21,7 3/17,6 3/15,0 6/12,8 

ɼʝʨʥʦʚʠʥʥʳʝ 1/8,3 2/8,7 1/5,9 1/5,0 - 

ʂʠʩʪʝʢʦʨʥʝʚʳʝ - - - - - 

ʂʦʨʥʝʢʣʫʙʥʝʚʳʝ 1/8,3 - 1/5,9 - 2/4,3 

ʂʦʨʥʝʦʪʧʨʳʩʢʦʚʳʝ - - - - - 

ʃʫʢʦʚʠʯʥʳʝ - - - - - 

ʃʠʘʥʳ - 1/4,3 - - 1/2,1 

ʊʨʘʚʷʥʠʩʪʳʝ ʤʦʥʦʢʘʨʧʠʯʝʩʢʠʝ ʨʘʩʪʝʥʠʷ 

ʆʜʥʦʣʝʪʥʠʝ - 1/4,3 - 1/5,0 1/2,1 

ɼʚʫʣʝʪʥʠʝ 1/8,3 2/8,7 1/5,9 7/35,0 - 

ʀʪʦʛʦ 12/100 23/100 17/100 20/100 47/100 

ʇʨʠʤʝʯʘʥʠʝ: ʚ ʯʠʩʣʠʪʝʣʝ - ʯʠʩʣʦ ʚʠʜʦʚ, ʚ ʟʥʘʤʝʥʘʪʝʣʝ - % ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ 

 

ɺ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʣʠʩʪʚʝʥʥʠʯʥʦ-ʩʦʩʥʦʚʦʤ ʥʘʩʘʞʜʝʥʠʠ ʩ ʰʠʨʦʢʠʤʠ 

ʤʝʞʜʫʨʷʜʴʷʤʠ, ʙʝʟ ʩʦʤʢʥʫʪʦʛʦ ʜʨʝʚʝʩʥʦʛʦ ʧʦʣʦʛʘ ʩʨʝʜʠ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ 

ʧʨʝʦʙʣʘʜʘʶʪ ʪʨʘʚʷʥʠʩʪʳʝ ʧʦʣʠʢʘʨʧʠʢʠ (56,4%). ʅʘʠʙʦʣʝʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦ 

ʫʜʝʣʴʥʦʤʫ ʚʝʩʫ ʩʪʝʨʞʥʝʢʦʨʥʝʚʳʝ (Medicago falcata L. ʠ ʜʨ.) ʠ 

ʜʣʠʥʥʦʢʦʨʥʝʚʠʱʥʳʝ (Elytrigia repens (L.) Nevski ʠ ʜʨ.) ʛʨʫʧʧʳ ʚʠʜʦʚ. ɺ ʩʦʩʪʘʚʝ 

ʬʣʦʨʳ ʩʦʦʙʱʝʩʪʚʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʠʜʳ ʨʘʩʪʝʥʠʡ ʜʝʨʥʦʚʠʥʥʦʡ (Poa angustifolia L. 
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ʠ ʜʨ.) ʠ ʢʦʨʦʪʢʦʢʦʨʥʝʚʠʱʥʦʡ (Viola canina L.) ʛʨʫʧʧʳ. ɺ ʩʦʩʪʘʚʝ ʩʦʦʙʱʝʩʪʚʘ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʜʝʨʝʚʴʷ (Pinus sylvestris L. ʠ ʜʨ.), ʢʫʩʪʘʨʥʠʢʠ (Frangula alnus Mill ., 

Sambucus sibirica Nakai ʠ ʜʨ.), ʢʦʪʦʨʳʝ ʚʤʝʩʪʝ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʜʝʣʴʥʳʡ ʚʝʩ 

(26,0%) ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʠʜʦʚ.  

ʊʨʘʚʷʥʠʩʪʳʝ ʧʦʣʠʢʘʨʧʠʯʝʩʢʠʝ ʨʘʩʪʝʥʠʷ ʟʘ ʩʯʝʪ ʦʩʚʝʪʣʝʥʠʷ ʚʩʪʨʝʯʘʶʪʩʷ 

ʯʘʱʝ, ʯʝʤ ʚ ʩʦʤʢʥʫʪʳʭ ʩʦʩʥʦʚʳʭ ʥʘʩʘʞʜʝʥʠʷʭ, ʠʤʝʷ ʙʦʣʴʰʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ 

(13,0%) ʠ ʩʦʩʪʦʷʪ ʠʟ ʛʨʫʧʧ ʦʜʥʦʣʝʪʥʠʭ (Fallopia convolvulus (L.) Ć. Lºve) ʠ 

ʜʚʫʣʝʪʥʠʭ (Cynoglossum officinale L. ʠ ʜʨ.) ʚʠʜʦʚ. 

ʅʘ ʦʪʢʨʳʪʦʤ ʫʯʘʩʪʢʝ - ʦʩʪʝʧʥʝʥʥʦʡ ʦʧʫʰʢʝ ʚʦʟʣʝ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʩʦʩʥʳ, 

ʥʘʠʙʦʣʴʰʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ (82,3%) ʚ ʩʦʩʪʘʚʝ ʩʦʦʙʱʝʩʪʚʘ ʠʤʝʶʪ ʪʨʘʚʷʥʠʩʪʳʝ 

ʧʦʣʠʢʘʨʧʠʢʠ. ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʚʠʜʦʚ ʩʦʜʝʨʞʘʪ ʛʨʫʧʧʳ ʩʪʝʨʞʥʝʢʦʨʥʝʚʳʭ 

(Dianthus versicolor Fisch. ex Link, Medicago falcata L. ʠ ʜʨ.), ʢʦʨʦʪʢʦʢʦʨʥʝʚʠʱʥʳʝ 

(Achillea nobilis L. ʠ ʜʨ.), ʜʣʠʥʥʦʢʦʨʥʝʚʠʱʥʳʝ (Galium verum L. ʠ ʜʨ.) ʚʠʜʦʚ 

ʨʘʩʪʝʥʠʡ. ɽʜʠʥʠʯʥʦ ʚ ʩʦʩʪʘʚʝ ʩʦʦʙʱʝʩʪʚʘ ʦʪʤʝʯʝʥʳ ʜʨʝʚʝʩʥʳʝ ʚʠʜʳ (Pinus 

sylvestris L.) ʚ ʚʠʜʝ ʚʩʭʦʜʦʚ ʠ ʧʦʜʨʦʩʪʘ, ʘ ʪʘʢʞʝ ʪʨʘʚʷʥʠʩʪʳʝ ʤʦʥʦʢʘʨʧʠʢʠ ʠʟ 

ʛʨʫʧʧʳ ʜʚʫʣʝʪʥʠʭ (Bertero aincana (L.) DC.). 

ʅʘ ʟʘʨʘʩʪʘʶʱʠʭ ʥʘʨʫʰʝʥʥʳʭ ʫʯʘʩʪʢʘʭ (ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʘʷ ʧʦʣʦʩʘ) ʚ ʩʦʩʪʘʚʝ 

ʩʦʦʙʱʝʩʪʚʘ ʥʝʪ ʜʨʝʚʝʩʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ (ʨʠʩ. 4.5).  

 

ʈʠʩʫʥʦʢ 4.5 ï ɾʅʇ ʥʘ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʡ ʧʦʣʦʩʝ 
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ʅʘʠʙʦʣʴʰʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ (60,0%) ʠʤʝʶʪ ʪʨʘʚʷʥʠʩʪʳʝ ʧʦʣʠʢʘʨʧʠʢʠ, 

ʩʦʩʪʦʷʱʠʝ ʠʟ ʢʦʨʦʪʢʦʢʦʨʥʝʚʠʱʥʳʭ (Senecio jacobaea L. ʠ ʜʨ.), 

ʜʣʠʥʥʦʢʦʨʥʝʚʠʱʥʳʭ (Elytrigia repens (L.) Nevski ʠ ʜʨ.), ʩʪʝʨʞʥʝʢʦʨʥʝʚʳʭ 

(Taraxacum officinale F.H. Wigg. ʠ ʜʨ.), ʜʝʨʥʦʚʠʥʥʳʭ (Agropyron pectinatum (M. 

Bieb.) P. Beauv.) ʛʨʫʧʧ ʚʠʜʦʚ. ɿʥʘʯʠʪʝʣʴʥʳʡ ʫʜʝʣʴʥʳʡ ʚʝʩ (40,0%) ʠʤʝʝʪ ʛʨʫʧʧʘ 

ʪʨʘʚʷʥʠʩʪʳʭ ʩʦʨʥʳʭ ʤʦʥʦʢʘʨʧʠʢʦʚ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʦʜʥʦʣʝʪʥʠʭ (Conyza canadensis 

(L.) Cronquist) ʠ ʜʚʫʣʝʪʥʠʭ (Lappula squarrosa (Retz.) Dumort. ʠ ʜʨ.) ʛʨʫʧʧ ʚʠʜʦʚ. 

ʇʦʷʚʣʝʥʠʝ ʜʨʝʚʝʩʥʳʭ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʚʠʜʦʚ ʚʦʟʤʦʞʥʦ ʧʦʟʜʥʝʝ, ʧʦʩʣʝ 

çʧʨʦʭʦʞʜʝʥʠʷè ʩʫʢʮʝʩʩʠʦʥʥʦʛʦ ʵʪʘʧʘ ʤʘʣʦʣʝʪʥʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ. 

ɽʩʪʝʩʪʚʝʥʥʦʝ ʩʦʩʥʦʚʦʝ ʣʝʩʥʦʝ ʥʘʩʘʞʜʝʥʠʝ (ʩʦʩʥʷʢ ʨʘʟʥʦʪʨʘʚʥʳʡ) (ʨʠʩ. 4.6) 

ʦʪʣʠʯʘʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʚ ʬʣʦʨʠʩʪʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʪʨʘʚʷʥʠʩʪʳʭ ʧʦʣʠʢʘʨʧʠʢʦʚ 

(55,4%).  

 

ʈʠʩʫʥʦʢ 4.6 ï ɾʅʇ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʥʘʩʘʞʜʝʥʠʠ 

 

ʅʘʠʙʦʣʝʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʨʫʧʧʘ ʢʦʨʦʪʢʦʢʦʨʥʝʚʠʱʥʳʭ (Athyrium filix -femina 

(L.) Roth, Galium boreale L. ʠ ʜʨ.) ʚʠʜʦʚ, ʤʝʥʝʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʣʠʥʥʦʢʦʨʥʝʚʠʱʥʳʝ 

(Aegopodium podagraria L., Brachypodium pinnatum (L.) Beauv. ʠ ʜʨ.), 

ʩʪʝʨʞʥʝʢʦʨʥʝʚʳʝ (Glechoma hederacea L. ʠ ʜʨ.) ʛʨʫʧʧʳ ʚʠʜʦʚ, ʩ ʫʯʘʩʪʠʝʤ ʜʨʫʛʠʭ 



76 

ʛʨʫʧʧ ʪʨʘʚʷʥʠʩʪʳʭ ʧʦʣʠʢʘʨʧʠʢʦʚ. ɺʪʦʨʦʝ ʤʝʩʪʦ ʧʦ ʫʜʝʣʴʥʦʤʫ ʚʝʩʫ (42,5%) ʚ 

ʩʦʩʪʘʚʝ ʩʦʦʙʱʝʩʪʚʘ ʧʨʠʥʘʜʣʝʞʠʪ ʜʨʝʚʝʩʥʳʤ ʠ ʧʦʣʫʜʨʝʚʝʩʥʳʤ ʨʘʩʪʝʥʠʷʤ, 

ʦʙʨʘʟʫʶʱʠʤ ʜʨʝʚʦʩʪʦʡ ʠ ʧʦʜʣʝʩʦʢ ʚ ʣʝʩʥʦʤ ʥʘʩʘʞʜʝʥʠʠ. ʆʪʤʝʯʝʥʦ 11 ʚʠʜʦʚ 

ʜʝʨʝʚʴʝʚ (Pinus sylvestris L, Sorbus sibirica Hedl. ʠ ʜʨ.), 8 ʚʠʜʦʚ ʢʫʩʪʘʨʥʠʢʦʚ 

(Lonicera tatarica L., Cotoneaster melanocarpus Lodd., G. Lodd. & W. Lodd. ʠ ʜʨ.), ʘ 

ʪʘʢʞʝ 1 ʧʦʣʫʢʫʩʪʘʨʥʠʢ (Artemisia gmelinii Weber ex Stechm.). ʊʨʘʚʷʥʠʩʪʳʝ 

ʤʦʥʦʢʘʨʧʠʯʝʩʢʠʝ ʨʘʩʪʝʥʠʷ ʥʝ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʣʝʩʥʦʛʦ ʥʘʩʘʞʜʝʥʠʷ 

ʠ ʚʩʪʨʝʯʘʶʪʩʷ ʝʜʠʥʠʯʥʦ ʚ ʩʦʩʪʘʚʝ ʛʨʫʧʧʳ ʦʜʥʦʣʝʪʥʠʭ (Fallopia convolvulus (L.) Ć. 

Lºve) ʚʠʜʦʚ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʩʭʦʜʩʪʚʘ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠʟʫʯʝʥʥʳʭ 

ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʘ ʜʝʥʜʨʦʛʨʘʤʤʘ ʩʭʦʜʩʪʚʘ (ʨʠʩʫʥʦʢ 4.7). 

 

ʇʨʠʤʝʯʘʥʠʝ: 1 ï ʃʝʩʥʳʝ ʢʫʣʴʪʫʨʳ ʩ ʩʦʤʢʥʫʪʳʤ ʧʦʣʦʛʦʤ; 2 ï ʃʝʩʥʳʝ ʢʫʣʴʪʫʨʳ ʙʝʟ ʩʦʤʢʥʫʪʦʛʦ 

ʧʦʣʦʛʘ; 3 ï ʆʪʢʨʳʪʳʝ ʫʯʘʩʪʢʠ; 4 ï ʄʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʧʦʣʦʩʳ; 5 ï ɽʩʪʝʩʪʚʝʥʥʦʝ ʥʘʩʘʞʜʝʥʠʝ 

 

ʈʠʩʫʥʦʢ 4.7 ï ɼʝʥʜʨʦʛʨʘʤʤʘ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ ʣʝʩʥʳʭ ʠ ʥʝʣʝʩʥʳʭ 

ʫʯʘʩʪʢʦʚ ʚ ʣʝʩʥʦʤ ʬʦʥʜʝ ʏʫʧʠʥʩʢʦʛʦ ʙʦʨʘ (ʤʝʪʦʜ ʩʭʦʜʩʪʚʘ - UPGMA, ʤʝʨʘ 

ʩʭʦʜʩʪʚʘ - Cʲʸʨʝʥʩʝʥ-ʏʝʢʘʥʦʚʩʢʠʡ) 
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ʉʣʘʙʘʷ ʩʪʝʧʝʥʴ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ ʦʙʥʘʨʫʞʝʥʘ ʤʝʞʜʫ ʣʝʩʥʳʤʠ 

ʢʫʣʴʪʫʨʘʤʠ ʙʝʟ ʩʦʤʢʥʫʪʦʛʦ ʧʦʣʦʛʘ ʠ ʦʩʪʘʣʴʥʳʤʠ ʠʟʫʯʝʥʥʳʤʠ ʫʯʘʩʪʢʘʤʠ (ʂ = 

0,23-0,28). ʉʣʘʙʘʷ ʩʪʝʧʝʥʴ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ ʦʪʤʝʯʝʥʘ ʤʝʞʜʫ ʣʝʩʥʳʤʠ 

ʢʫʣʴʪʫʨʘʤʠ ʩ ʩʦʤʢʥʫʪʳʤ ʧʦʣʦʛʦʤ ʠ ʦʪʢʨʳʪʳʤʠ ʫʯʘʩʪʢʘʤʠ (ʂ = 0,21), ʘ ʪʘʢʞʝ 

ʤʝʞʜʫ ʦʪʢʨʳʪʳʤʠ ʫʯʘʩʪʢʘʤʠ ʠ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʤʠ ʧʦʣʦʩʘʤʠ (ʂ = 0,27). ɺʦ ʚʩʝʭ 

ʦʩʪʘʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ ʩʨʘʚʥʝʥʠʷ ʬʣʦʨʠʩʪʠʯʝʩʢʦʝ ʩʭʦʜʩʪʚʦ ʦʯʝʥʴ ʩʣʘʙʦʝ (0,03-

0,13). ɺ ʩʣʫʯʘʝ ʩʣʘʙʦʛʦ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ ʤʝʞʜʫ ʣʝʩʥʳʤʠ ʠ ʥʝʣʝʩʥʳʤʠ 

ʫʯʘʩʪʢʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʥʦʩ ʚʠʜʦʚ ʠ ʠʭ ʜʦʩʪʘʪʦʯʥʦ ʫʩʧʝʰʥʦʝ çʚʥʝʜʨʝʥʠʝè 

ʚ ʩʦʩʪʘʚ ʩʦʦʙʱʝʩʪʚʘ. ʇʨʠ ʦʯʝʥʴ ʩʣʘʙʦʤ ʬʣʦʨʠʩʪʠʯʝʩʢʦʤ ʩʭʦʜʩʪʚʝ ʧʝʨʝʥʦʩ ʠ 

çʚʥʝʜʨʝʥʠʝè ʚʠʜʦʚ ʧʨʦʠʩʭʦʜʷʪ ʩʣʫʯʘʡʥʦ, ʝʜʠʥʠʯʥʦ, ʪ.ʢ. ʫʩʣʦʚʠʷ ʤʝʩʪʦʦʙʠʪʘʥʠʷ, 

ʯʘʱʝ ʚʩʝʛʦ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʵʢʦʣʦʛʠʠ ʠ ʙʠʦʣʦʛʠʠ ʚʠʜʦʚ. 

 

ɺʳʚʦʜʳ 

1. ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʘʣʣʶʚʠʘʣʴʥʦ-ʜʝʨʥʦʚʳʤʠ ʩʣʦʠʩʪʳʤʠ, 

ʩʝʨʳʤʠ ʣʝʩʥʳʤʠ ʧʦʛʨʝʙʝʥʥʳʤʠ ʥʘʚʝʷʥʥʳʤʠ, ʜʝʨʥʦʚʦ-ʢʘʨʙʦʥʘʪʥʳʤʠ, ʪʝʤʥʦ-

ʩʝʨʳʤʠ ʣʝʩʥʳʤʠ ʧʦʯʚʘʤʠ, ʯʝʨʥʦʟʝʤʘʤʠ ʦʙʳʢʥʦʚʝʥʥʳʤʠ ʠ ʚʳʱʝʣʦʯʝʥʥʳʤʠ, 

ʦʪʥʦʩʷʱʠʤʠʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʪʘʢʩʘʮʠʦʥʥʳʤ ʝʜʠʥʠʮʘʤ, ʦʙʣʘʜʘʶʱʠʤʠ 

ʥʝʦʜʠʥʘʢʦʚʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ ʥʝʦʜʥʦʪʠʧʥʳʭ ʫʩʣʦʚʠʡ 

ʜʣʷ ʨʘʟʚʠʪʠʷ ʙʠʦʮʝʥʦʟʦʚ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ ʚ 

ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ (ʦʪ 0,6 ʜʦ 2,1%). ʏʝʨʥʦʟʝʤʳ ʚ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʠʤʝʶʪ 

ʥʝʡʪʨʘʣʴʥʫʶ ʨʝʘʢʮʠʶ ʩʨʝʜʳ, ʚʥʠʟ ʧʦ ʧʨʦʬʠʣʶ ʦʥʘ ʠʟʤʝʥʷʝʪʩʷ ʜʦ ʩʣʘʙʦ- ʠ 

ʩʨʝʜʥʝʱʝʣʦʯʥʦʡ. ʧʨʠʤʝʯʘʪʝʣʝʥ ʬʘʢʪ ʥʘʣʠʯʠʷ ʧʦʛʨʝʙʝʥʥʳʭ ʩʝʨʳʭ ʣʝʩʥʳʭ 

ʧʝʩʯʘʥʳʭ ʧʦʯʚ ʥʘ ʛʣʫʙʠʥʝ 37-60 ʩʤ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʥʘʣʠʯʠʠ ʚ ʥʝʜʘʚʥʝʤ ʧʨʦʰʣʦʤ 

ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ ʥʘ ʵʪʠʭ ʟʝʤʣʷʭ. 

2. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʛʝʥʝʪʠʯʝʩʢʠʝ ʛʦʨʠʟʦʥʪʳ ʧʦʯʚ ʫʚʣʘʞʥʝʥʳ ʠ 

ʩʣʘʙʦʛʫʤʫʩʠʨʦʚʘʥʳ, ʯʪʦ ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʨʘʟʚʠʪʠʠ ʩʪʝʨʞʥʝʚʦʡ 

ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ. ʆʜʥʘʢʦ, ʥʘʣʠʯʠʝ ʢʘʨʙʦʥʘʪʦʚ ʠ ʞʝʣʝʟʠʩʪʳʭ ʚʳʜʝʣʝʥʠʡ ʥʘ 

ʢʘʞʜʦʤ ʚʪʦʨʦʤ ʨʘʟʨʝʟʝ, ʘ ʪʘʢʞʝ, ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʥʘʣʠʯʠʝ 

ʥʝʡʪʨʘʣʴʥʦʡ ʠʣʠ ʱʝʣʦʯʥʦʡ ʩʨʝʜʳ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʢʘʢ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʪʝʨʞʥʝʚʦʛʦ ʢʦʨʥʷ, ʪʘʢ ʠ ʥʘ ʦʙʱʝʤ ʨʘʟʚʠʪʠʠ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ. 
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3. ʌʣʦʨʠʩʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ 

ʚʢʣʶʯʘʝʪ 187 ʚʠʜʦʚ ʚʳʩʰʠʭ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʠʟ 136 ʨʦʜʦʚ ʦʪʥʦʩʷʱʠʭʩʷ ʢ 44 

ʩʝʤʝʡʩʪʚʘʤ. ɪʤʢʦʩʪʴ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʚ ʩʨʝʜʥʝʤ, ʩʦʩʪʘʚʣʷʝʪ: ʣʝʩʥʳʝ 

ʢʫʣʴʪʫʨʳ ʩ ʩʦʤʢʥʫʪʳʤ ʧʦʣʦʛʦʤ - 15 ʚʠʜʦʚ, ʣʝʩʥʳʝ ʢʫʣʴʪʫʨʳ ʙʝʟ ʩʦʤʢʥʫʪʦʛʦ 

ʧʦʣʦʛʘ - 16 ʚʠʜʦʚ, ʝʩʪʝʩʪʚʝʥʥʳʝ ʥʘʩʘʞʜʝʥʠʷ - 35 ʚʠʜʦʚ, ʦʪʢʨʳʪʳʝ ʤʝʩʪʘ (ʦʧʫʰʢʠ, 

ʧʨʦʛʘʣʠʥʳ ʠ ʪ.ʧ.) - 22 ʚʠʜʘ, ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʧʦʣʦʩʳ - 17 ʚʠʜʦʚ. 

4. ɽʩʪʝʩʪʚʝʥʥʳʝ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʣʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʧʦ-ʨʘʟʥʦʤʫ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʭʨʘʥʝʥʠʶ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ ʠ ʩʦʟʜʘʥʠʶ ʤʠʢʨʦʢʣʠʤʘʪʘ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʦʣʝʡ ʫʯʘʩʪʠʷ ʚ ʠʭ ʬʣʦʨʠʩʪʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʛʨʫʧʧʳ ʤʝʟʦʬʠʪʦʚ: 

ʣʝʩʥʳʝ ʢʫʣʴʪʫʨʳ ʩ ʩʦʤʢʥʫʪʳʤ ʧʦʣʦʛʦʤ - 41,7%, ʣʝʩʥʳʝ ʢʫʣʴʪʫʨʳ ʙʝʟ ʩʦʤʢʥʫʪʦʛʦ 

ʧʦʣʦʛʘ - 65,3%, ʝʩʪʝʩʪʚʝʥʥʳʝ ʥʘʩʘʞʜʝʥʠʷ - 78,7%, ʦʪʢʨʳʪʳʝ ʤʝʩʪʘ (ʦʧʫʰʢʠ, 

ʧʨʦʛʘʣʠʥʳ ʠ ʪ.ʧ.) - 29,4%, ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʧʦʣʦʩʳ - 55,0% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ 

ʚʠʜʦʚ. ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʣʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʫʞʝ ʯʝʨʝʟ 15-20 ʣʝʪ ʧʦʩʣʝ ʧʦʩʘʜʢʠ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪ ʠʩʭʦʜʥʳʡ ʥʝʣʝʩʥʦʡ (ʣʫʛʦʚʦʡ, ʩʪʝʧʥʦʡ) 

ʪʠʧ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. ʉʠʣʴʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʧʦʣʥʦʤ 

ʩʤʳʢʘʥʠʠ ʜʨʝʚʝʩʥʦʛʦ ʧʦʣʦʛʘ (0,7-1,0 ʝʜ.), ʯʘʩʪʠʯʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ - ʧʨʠ ʥʝ 

ʧʦʣʥʦʤ ʩʤʳʢʘʥʠʠ ʜʨʝʚʝʩʥʦʛʦ ʧʦʣʦʛʘ (0,3-0,6 ʝʜ.) ʚ ʩʦʩʥʦʚʳʭ ʧʦʩʘʜʢʘʭ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʦʯʝʥʴ ʩʣʘʙʦʡ (ʩʣʘʙʦʡ) ʩʪʝʧʝʥʴʶ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ 

ʣʝʩʥʳʭ ʠ ʥʝʣʝʩʥʳʭ ʫʯʘʩʪʢʦʚ. 

5. ʇʦʜ ʚʣʠʷʥʠʝʤ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʧʨʦʠʩʭʦʜʠʪ ʟʘʤʝʪʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʚʠʜʦʚ ʠʟ ʩʦʩʪʘʚʘ ʣʝʩʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʬʣʦʨʳ: ʣʝʩʥʳʝ ʢʫʣʴʪʫʨʳ ʩ ʩʦʤʢʥʫʪʳʤ 

ʧʦʣʦʛʦʤ - 33,3%, ʣʝʩʥʳʝ ʢʫʣʴʪʫʨʳ ʙʝʟ ʩʦʤʢʥʫʪʦʛʦ ʧʦʣʦʛʘ - 34,7%, ʝʩʪʝʩʪʚʝʥʥʳʝ 

ʥʘʩʘʞʜʝʥʠʷ - 68,1%, ʦʪʢʨʳʪʳʝ ʤʝʩʪʘ (ʦʧʫʰʢʠ, ʧʨʦʛʘʣʠʥʳ ʠ ʪ.ʧ.) - 5,9%, 

ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʧʦʣʦʩʳ - 10,0% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʠʜʦʚ. 

7. ʕʜʠʬʠʢʘʪʦʨʥʦʝ ʚʣʠʷʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʣʝʩʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ ʧʨʠʚʦʜʠʪ ʢ ʟʘʤʝʪʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʬʨʘʢʮʠʠ ʜʨʝʚʝʩʥʳʭ ʠ 

ʧʦʣʫʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʩʦʦʙʱʝʩʪʚʘʭ: ʣʝʩʥʳʝ ʢʫʣʴʪʫʨʳ ʩ ʩʦʤʢʥʫʪʳʤ ʧʦʣʦʛʦʤ - 

25,0%, ʣʝʩʥʳʝ ʢʫʣʴʪʫʨʳ ʙʝʟ ʩʦʤʢʥʫʪʦʛʦ ʧʦʣʦʛʘ - 26,0%, ʝʩʪʝʩʪʚʝʥʥʳʝ ʜʨʝʚʦʩʪʦʠ - 

42,5%, ʦʪʢʨʳʪʳʝ ʤʝʩʪʘ (ʦʧʫʰʢʠ, ʧʨʦʛʘʣʠʥʳ ʠ ʪ.ʧ.) - 11,8%, ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ 

ʧʦʣʦʩʳ - 0,01% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʠʜʦʚ.  
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ɻʃɸɺɸ V. ʈʆʉʊ ɽʉʊɽʉʊɺɽʅʅʓʍ ʀ ʀʉʂʋʉʉʊɺɽʅʅʓʍ ɼʈɽɺʆʉʊʆɽɺ 

ʅɸ ʇʆʏɺɸʍ ʈɸɿʃʀʏʅʆʁ ʃɽʉʆʇʈʀɻʆɼʅʆʉʊʀ 

 

5.1. ʇʨʠʞʠʚʘʝʤʦʩʪʴ ʠ ʨʦʩʪ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʩʦʩʥʳ ʠ ʣʠʩʪʚʝʥʥʠʮʳ  

ʩ ʦʪʢʨʳʪʳʤʠ ʠ ʟʘʢʨʳʪʳʤʠ ʢʦʨʥʷʤʠ 

ɺ ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʧʦʩʘʜʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʩ ʦʪʢʨʳʪʳʤʠ ʢʦʨʥʷʤʠ ʙʦʣʴʰʠʭ 

ʧʨʦʙʣʝʤ ʥʝ ʚʦʟʥʠʢʘʣʦ. ʊʦʣʴʢʦ ʟʘ ʧʝʨʠʦʜ ʩ 1983 ʧʦ 2000 ʛʛ. ʚ ʣʝʩʥʦʤ ʬʦʥʜʝ ʢʨʘʷ 

ʙʳʣʦ ʩʦʟʜʘʥʦ ʦʢʦʣʦ 190 ʪʳʩ. ʛʘ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ (ʇʘʨʘʤʦʥʦʚ ʠ ʜʨ., 2000). ʀʟ ʥʠʭ ʚ 

ʏʫʧʠʥʩʢʦʤ ʙʦʨʫ ʩ 1985 ʧʦ 2021 ʛʛ. ʙʳʣʦ ʚʳʩʘʞʝʥʦ ʦʢʦʣʦ 3,5 ʪʳʩ. ʛʘ ʣʝʩʥʳʭ 

ʢʫʣʴʪʫʨ ʩʦʩʥʳ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ 

(ʏʠʯʢʘʨʝʚ, ʄʘʣʝʥʢʦ, ʄʠʰʫʩʪʠʥ, 2021; ʏʠʯʢʘʨʝʚ, ʄʠʰʫʩʪʠʥ, 2021; ʏʠʯʢʘʨʝʚ, 

ʄʘʣʝʥʢʦ, ɹʘʞʝʥʦʚ, 2021). 

ʇʝʨʝʭʦʜ ʣʝʩʦʢʫʣʴʪʫʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʢʨʘʝ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʟʘʢʨʳʪʳʤʠ ʢʦʨʥʷʤʠ ʩʦʛʣʘʩʥʦ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʨʘʚʠʣ 

ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ..., 2021) ʢʦʩʥʫʣʩʷ ʠ ʏʫʧʠʥʩʢʦʛʦ ʙʦʨʘ.  ɿʘ ʧʝʨʠʦʜ ʩ 2014 ʧʦ 

2023 ʛʦʜ ʟʜʝʩʴ ʙʳʣʦ ʩʦʟʜʘʥʦ ʙʦʣʝʝ 250 ʛʘ ʣʝʩʦʧʦʩʘʜʦʢ ʩ ɿʂʉ. ʇʨʠ ʵʪʦʤ ʜʦ 

ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʙʳʣʘ ʜʘʥʘ ʚʩʝʩʪʦʨʦʥʥʷʷ ʦʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ 

ʩʦʟʜʘʥʥʳʭ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʩ ɿʂʉ. 

ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʜʛʦʪʦʚʢʘ ʧʦʯʚʳ ʧʦʜ ʣʝʩʥʳʝ ʢʫʣʴʪʫʨʳ 

ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʧʣʫʛʦʤ ʇʂʃ-70 ʥʘ ʛʣʫʙʠʥʫ 30-35 ʩʤ, ʧʦ ʩʭʝʤʘʤ:1) ʦʜʠʥʦʯʥʳʤʠ 

ʨʷʜʘʤʠ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʥʠʤʠ ʦʪ 1,7 ʜʦ 4,9 ʤ ʠ 2) ʧʘʨʥʳʤʠ ʨʷʜʘʤʠ ʩ ʰʠʨʠʥʦʡ 

ʤʝʞʜʫʨʷʜʠʡ ʦʪ 1,5 ʜʦ 3,5 ʤ ʠ ʰʠʨʦʢʠʤʠ ʤʝʞʜʫʨʷʜʴʷʤʠ ʦʪ 3,7 ʜʦ 5,0 ʤ, ʯʪʦ 

ʦʧʨʝʜʝʣʠʣʦ ʨʘʟʥʫʶ ʠʩʭʦʜʥʫʶ ʛʫʩʪʦʪʫ. 

ʇʦʩʘʜʢʘ ʩʦʩʥʳ ʨʫʯʥʘʷ, ʧʦʩʘʜʦʯʥʦʡ ʪʨʫʙʦʡ ʚ ʜʥʦ ʧʣʫʞʥʦʡ ʙʦʨʦʟʜʳ. ʇʨʠ 

ʩʦʟʜʘʥʠʠ ʢʫʣʴʪʫʨ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʦʩʘʜʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʩ ɿʂʉ, ʚʳʨʘʱʝʥʥʳʡ ʥʘ 

ɸʣʪʘʡʩʢʦʤ ʣʝʩʥʦʤ ʩʝʣʝʢʮʠʦʥʥʦ-ʩʝʤʝʥʦʚʦʜʯʝʩʢʦʤ ʮʝʥʪʨʝ. ʇʨʠ ʝʛʦ ʚʳʨʘʱʠʚʘʥʠʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʘʩʩʝʪʳ ʤʦʜʝʣʠ ɺɺʉ SideSlit 81 (ʪʠʧʘ Plantek) c ʚʥʝʰʥʠʤʠ 

ʨʘʟʤʝʨʘʤʠ 38,5Ĭ38,5Ĭ8,5 ʩʤ, ʩ ʨʘʟʤʝʨʦʤ ʷʯʝʡʢʠ 4,1Ĭ4,1Ĭ8,5 ʩʤ, ʢʦʣʠʯʝʩʪʚʦʤ ʷʯʝʝʢ 
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81 ʰʪ., ʦʙʲʝʤʦʤ 100 ʩʤ
3
 ʢʘʞʜʘʷ. ɸʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʫʭʦʜʳ, ʘ ʪʘʢʞʝ ʜʦʧʦʣʥʝʥʠʝ 

ʢʫʣɹʪʫʨ ʥʝ ʧʨʦʚʦʜʠʣʠ (ʨʠʩ. 5.1). 

   

ʘ) ʏʝʨʥʦʟʝʤ ʦʙʳʢʥʦʚʝʥʥʳʡ (ʇʇ-73; ʈ-12)     ʙ) ʏʝʨʥʦʟʝʤ ʦʙʳʢʥʦʚʝʥʥʳʡ ʢʘʨʙʦʥʘʪʥʳʡ  

            (ʇʇ-71 ʠ ʇʇ-72; ʈ-13) 

   

ʚ) ʏʝʨʥʦʟʝʤ ʦʙʳʢʥʦʚʝʥʥʳʡ ʢʘʨʙʦʥʘʪʥʳʡ           ʛ) ʅʘʚʝʷʥʥʘʷ ʜʝʨʥʦʚʦ- ʢʘʨʙʦʥʘʪʥʘʷ ʩʫʧʝʩʯʘʥʘʷ 

     (ʇʇ-74; ʈ-14)                                                              (ʇʇ-92;  ʈ-28) 

 

ʜ) ʏʝʨʥʦʟʝʤ ʦʙʳʢʥʦʚʝʥʥʳʡ ʢʘʨʙʦʥʘʪʥʳʡ (ʇʇ-87; ʈ-29) 

ʈʠʩʫʥʦʢ 5.1  ï ʉʦʩʪʦʷʥʠʝ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʠ ɾʅʇ ʥʘ ʨʘʟʥʳʭ ʧʦʯʚʘʭ 
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ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʯʝʨʥʦʟʝʤʘʤʠ ʦʙʳʢʥʦʚʝʥʥʳʤʠ, ʧʦʛʨʝʙʝʥʥʦʡ 

ʩʝʨʦʡ ʣʝʩʥʦʡ ʠ ʜʝʨʥʦʚʦ-ʢʘʨʙʦʥʘʪʥʦʡ ʧʦʯʚʦʡ, ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ ʨʘʟʥʳʤ 

ʪʘʢʩʘʮʠʦʥʥʳʤ ʝʜʠʥʠʮʘʤ ʠ ʦʙʣʘʜʘʶʪ ʥʝʦʜʠʥʘʢʦʚʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʪʨʘʚʷʥʠʩʪʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʣʝʩʥʳʭ 

ʙʠʦʮʝʥʦʟʦʚ. 

5.1.1. ʇʨʠʞʠʚʘʝʤʦʩʪʴ ʠ ʨʦʩʪ 

ʊʨʘʚʷʥʠʩʪʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʤʦʞʝʪ 

ʦʢʘʟʳʚʘʪʴ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʦʝ (ʟʘʱʠʪʘ ʧʦʯʚ ʦʪ ʵʨʦʟʠʠ, ʩʦʟʜʘʥʠʝ ʤʠʢʨʦʢʣʠʤʘʪʘ, 

ʥʘʢʦʧʣʝʥʠʝ ʛʫʤʫʩʘ), ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʝ (ʢʦʨʥʝʚʘʷ ʢʦʥʢʫʨʝʥʮʠʷ, ʟʘʜʝʨʥʝʥʠʝ 

ʧʦʯʚʳ) ʚʣʠʷʥʠʝ ʥʘ ʜʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷ. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʪʨʘʚʷʥʠʩʪʳʭ ʬʠʪʦʮʝʥʦʟʦʚ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʩʣʦʚʠʷ ʤʝʩʪʦʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘ ʩʚʦʡʩʪʚʘ ʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʯʚʳ (ʪʘʙʣ. 5.1). 

ʊʘʙʣʠʮʘ 5.1 ï ʂʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʬʠʪʦʮʝʥʦʟʦʚ ʚ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨʘʭ 

ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʨʘʟʥʦʡ ʛʫʩʪʦʪʳ ʠ ʩʦʭʨʘʥʥʦʩʪʠ 

 

ˉ  

ʇʇ 

ʂʦʣʠʯʝʩʪʚʦ 

ʚʠʜʦʚ,  

ʘʙʩ. ʝʜ. 

ʆʙʱʝʝ 

ʧʨʦʝʢʪʠʚʥʦʝ 

 ʧʦʢʨʳʪʠʝ, % 

ʉʨʝʜʥʷʷ 

ʚʳʩʦʪʘ 

ʪʨʘʚʷʥʦʛʦ 

ʷʨʫʩʘ, ʩʤ 

ʇʨʝʦʙʣʘʜʘʶʱʠʝ 

ʚʠʜʳ ʨʘʩʪʝʥʠʡ 

6 15ï20 80ï90 60ï80 Bromus inermis (Leyss.), Poa pratensis L., 

Stipa capillata L. 8 15ï20 80ï90 60ï80 

71 20ï24 35ï100 40 Calamagrostis epigeios (L.) Roth,  

Stipa capillata L. 

72 23ï26 45ï100 42 Calamagrostis epigeios (L.) Roth 

73 10ï20 80ï100 50 Calamagrostis epigeios (L.) Roth, Stipa 

pennata L. ssp. Sabulosa (Pacz.) Tzvelev 

74 22ï25 90ï100 55 Calamagrostis epigeios (L.) Roth,  

Stipa capillata L. 

76 20ï30 75ï90 50 Calamagrostis epigeios (L.) Roth,  

Artemisia frigid Willd. 

87 7ï15 80ï100 50 Leymus racemosus (Lam.) 

Tzvelev ssp. Crassinervius 

(Kar. & Kir.) Tzvelev,  

Calamagrostis epigeios (L.) Roth 

92 20ï25 90ï100 55 Calamagrostis epigeios (L.) Roth,  

Stipa capillata L. 

ʇʨʠʤʝʯʘʥʠʝ: ʇʇ-6 ʠ ʇʇ-8 ï ʣʝʩʥʳʝ ʢʫʣʴʪʫʨʳ ʩʦʩʥʳ ʩ ʆʂʉ. 

 

https://www.plantarium.ru/page/taxonomy/taxon/6983.html
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ʇʦʯʚʝʥʥʳʝ ʨʘʟʥʦʩʪʠ ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʣʝʩʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʩʦʩʥʳ ʦʢʘʟʳʚʘʶʪ 

ʚʣʠʷʥʠʝ ʥʝ ʪʦʣʴʢʦ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ, ʥʦ ʠ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʞʠʚʦʛʦ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠʟ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ. ʅʘ ʙʦʣʴʰʠʥʩʪʚʝ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʫʯʘʩʪʢʦʚ (ʇʇ-6, ʇʇ-8) ʧʨʝʦʙʣʘʜʘʝʪ ʚʝʡʥʠʢ ʥʘʟʝʤʥʳʡ 

(Calamagrostis epigeios (L.) Roth) ï ʤʥʦʛʦʣʝʪʥʠʡ ʜʣʠʥʥʦʢʦʨʥʝʚʠʱʥʳʡ ʟʣʘʢ. ʕʪʦ 

ʨʘʩʪʝʥʠʝ ʧʨʝʜʧʦʯʠʪʘʝʪ ʧʦʯʚʳ ʣʝʛʢʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʟʘ ʩʯʝʪ 

ʩʠʩʪʝʤʳ ʨʘʟʚʝʪʚʣʝʥʥʳʭ ʢʦʨʥʝʚʠʱ ʨʘʟʨʘʩʪʘʝʪʩʷ ʚ ʤʝʞʜʫʨʷʜʴʷʭ ʠ ʥʘ ʦʧʫʰʢʘʭ 

ʩʦʟʜʘʚʘʝʤʳʭ ʧʦʩʘʜʦʢ. ɺʝʡʥʠʢ ʦʙʨʘʟʫʝʪ ʯʠʩʪʳʝ ʠʣʠ ʩʤʝʰʘʥʥʳʝ ʩ ʜʨʫʛʠʤʠ 

ʪʨʘʚʷʥʠʩʪʳʤʠ ʚʠʜʘʤʠ ʩʦʦʙʱʝʩʪʚʘ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʳʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʪʝʧʥʳʝ, 

ʣʫʛʦʚʳʝ ʠ ʩʦʨʥʳʝ ʚʠʜʳ. ʅʘ ʩʫʛʣʠʥʠʩʪʳʭ ʠ ʙʦʣʝʝ ʛʫʤʫʩʠʨʦʚʘʥʥʳʭ ʧʦʯʚʘʭ ʢ 

ʚʝʡʥʠʢʫ ʧʨʠʤʝʰʠʚʘʝʪʩʷ ʢʦʚʳʣʴ ʚʦʣʦʩʘʪʠʢ (Stipa capillata L.), ʧʦʣʳʥʴ ʭʦʣʦʜʥʘʷ 

(Artemisia frigida Willd.), ʥʘ ʧʦʯʚʘʭ ʣʝʛʢʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ï 

ʢʦʣʦʩʥʷʢ ʢʠʩʪʠʩʪʳʡ (Leymus racemosus ssp. crassinervius (Kar.&Kir.), ʢʘʯʠʤ 

ʤʝʪʝʣʴʯʘʪʳʡ (Gypsophila paniculata L.), ʣʘʧʯʘʪʢʘ ʜʣʠʥʥʦʣʠʩʪʥʘʷ (Potentilla 

longifolia Willd.) ʠ ʜʨ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʨʘʩʪʝʥʠʡ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʦʪʥʦʩʠʪʩʷ ʢ ʥʝʪʨʝʙʦʚʘʪʝʣʴʥʳʤ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʚʣʘʛʝ ʚʠʜʘʤ ï ʢʩʝʨʦʬʠʪʘʤ ʠ ʤʝʟʦʢʩʝʨʦʬʠʪʘʤ. ʅʘ ʦʪʜʝʣʴʥʳʭ 

ʫʯʘʩʪʢʘʭ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʫʚʣʘʞʥʝʥʠʝʤ ʥʘʤʠ ʦʪʤʝʯʝʥʳ ʥʝʙʦʣʴʰʠʝ ʧʦ ʧʣʦʱʘʜʠ 

ʩʦʦʙʱʝʩʪʚʘ ʩ ʫʯʘʩʪʠʝʤ ʤʝʟʦʬʠʪʦʚ ï ʧʳʨʝʡ ʧʦʣʟʫʯʠʡ (Elytrigia repens (L.) Nevski), 

ʟʦʧʥʠʢ ʢʣʫʙʥʝʥʦʩʥʳʡ (Phlomis tuberosa L.) ʠ ʜʨ. ɺ ʠʟʫʯʝʥʥʳʭ ʬʠʪʦʮʝʥʦʟʘʭ 

ʦʪʩʫʪʩʪʚʫʶʪ ʦʙʣʠʛʘʪʥʳʝ ʛʘʣʦʬʠʪʳ, ʦʜʥʘʢʦ ʚʩʪʨʝʯʘʶʪʩʷ ʬʘʢʫʣʴʪʘʪʠʚʥʳʝ 

ʛʘʣʦʬʠʪʳ ï ʚʝʡʥʠʢ ʥʘʟʝʤʥʳʡ, ʚʠʜʳ ʧʦʣʳʥʠ, ʣʘʪʫʢ ʪʘʪʘʨʩʢʠʡ (Lactuca tatarica (L.) 

C.A. Mey) ʠ ʜʨ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʠʩʫʪʩʪʚʠʝ ʢʘʨʙʦʥʘʪʦʚ ʚ ʧʦʯʚʝʥʥʦʤ ʧʨʦʬʠʣʝ 

ʠʟʫʯʘʝʤʳʭ ʫʯʘʩʪʢʦʚ (ʇʇ-6, ʇʇ-8, ʇʇ-72, ʇʇ-74, ʇʇ-76). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ 

ʤʝʞʜʫʨʷʜʴʷʭ ʢʫʣʴʪʫʨ ʩʦʩʥʳ ʬʦʨʤʠʨʫʶʪʩʷ ʚʪʦʨʠʯʥʳʝ ʣʫʛʦʚʳʝ, ʨʘʟʥʦʪʨʘʚʥʦ-

ʣʫʛʦʚʳʝ ʠ ʣʫʛʦʚʦ-ʩʪʝʧʥʳʝ ʪʨʘʚʷʥʠʩʪʳʝ ʬʠʪʦʮʝʥʦʟʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʩʪʝʧʥʦʡ 

ʧʨʠʨʦʜʥʦʡ ʟʦʥʳ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʣʝʩʥʳʝ ʢʫʣʴʪʫʨʳ ʩʦʩʥʳ ʩ ʦʪʢʨʳʪʦʡ ʠ ʟʘʢʨʳʪʦʡ 

ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ ʥʘ ʧʦʯʚʘʭ, ʦʙʣʘʜʘʶʱʠʭ ʥʝʦʜʠʥʘʢʦʚʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʩʠʣʴʥʦ 

ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʩʦʭʨʘʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʚ 7-8-ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ. ʊʘʢ, ʩʦʩʥʳ ʩ ʆʂʉ ʥʘ 
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ʯʝʨʥʦʟʝʤʝ ʚʳʱʝʣʦʯʝʥʥʦʤ (ʇʇ-6 ʠ ʇʇ-8) ʠʤʝʶʪ ʭʫʜʰʫʶ ʩʦʭʨʘʥʥʦʩʪʴ, ʯʝʤ  

ʢʫʣʴʪʫʨʳ ʩ ɿʂʉ ʥʘ ʯʝʨʥʦʟʝʤʝ ʦʙʳʢʥʦʚʝʥʥʦʤ (ʇʇ-73 ʠ ʇʇ-87), ʧʦʛʨʝʙʝʥʥʦʡ ʩʝʨʦʡ 

ʣʝʩʥʦʡ ʧʝʩʯʘʥʦʡ (ʇʇ-76) ʠ ʥʘʚʝʷʥʥʦʡ ʜʝʨʥʦʚʦ-ʢʘʨʙʦʥʘʪʥʦʡ ʩʫʧʝʩʯʘʥʦʡ (ʇʇ-92) 

ʧʦʯʚʘʭ. ʉʘʤʘʷ ʥʠʟʢʘʷ ʩʦʭʨʘʥʥʦʩʪʴ ʢʫʣʴʪʫʨ ʩʦʩʥʳ ʩ ɿʂʉ (28,3 ʠ 43,5%) 

ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʥʘ ʯʝʨʥʦʟʝʤʝ ʦʙʳʢʥʦʚʝʥʥʦʤ ʢʘʨʙʦʥʘʪʥʦʤ (ʇʇ-71 ʠ ʇʇ-72) ʠʟ-ʟʘ 

ʥʘʣʠʯʠʷ ʢʘʨʙʦʥʘʪʦʚ ʢʘʣʴʮʠʷ ʚ ʚʝʨʭʥʝʤ ʢʦʨʥʝʦʙʠʪʘʝʤʦʤ ʩʣʦʝ ʧʦʯʚʳ (ʪʘʙʣ. 5.2).  

ʊʘʙʣʠʮʘ 5.2 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʩʦʩʥʳ, ʩʦʟʜʘʥʥʳʭ 

ʧʦʩʘʜʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʩ ʦʪʢʨʳʪʦʡ ʠ ʟʘʢʨʳʪʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ 

 

 ̄

ʇʇ 

ˉ
 
ʨ
ʘ
ʟ
ʨ
ʝ
ʟ
ʘ

 

 

ʇʦʯʚʘ ʉ
ʭ
ʝ
ʤ
ʘ

 

ʧ
ʦ
ʩ
ʘ
ʜ
ʢ
ʠ
,
 
ʤ

 

ɺ
ʦ
ʟ
ʨ
ʘ
ʩ
ʪ
,

 

ʃ
ʝ
ʪ 

ɻʫʩʪʦʪʘ, ʪʳʩ. 

ʰʪ./ʛʘ 

ʉ
ʦ
ʭ
ʨ
ʘ
ʥ
ʥ
ʦ
ʩ
ʪ
ʴ
,
 

%
 

ʠ
ʩ
ʭ
ʦ
ʜ
ʥ
ʘ
ʷ

 

ʪʝ
ʢ
ʫ
ʱ
ʘ
ʷ

 

ʃʝʩʥʳʝ ʢʫʣʴʪʫʨʳ ʩ ʆʂʉ 

6 10 ʏʝʨʥʦʟʝʤ ʚʳʱʝʣʦʯʝʥʥʳʡ ʩʨʝʜʥʝʤʦ- 

ʱʥʳʡ ʩʣʘʙʦʛʫʤʫʩʠʨʦʚʘʥʥʳʡ 

ʧʝʩʯʘʥʳʡ 

1,7Ĭ0,8 7 7,3 4,4 60,3 

8 4,6-1,5Ĭ0,7 8 4,5 2,85 63,3 

ʃʝʩʥʳʝ ʢʫʣʴʪʫʨʳ ʩ ɿʂʉ 

71 13 ʏʝʨʥʦʟʝʤ ʦʙʳʢʥʦʚʝʥʥʳʡ ʢʘʨʙʦʥʘʪ-

ʥʳʡ ʤʘʣʦʤʦʱʥʳʡ ʩʣʘʙʦʛʫʤʫʩʠʨʦ-

ʚʘʥʥʳʡ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ 

4,9Ĭ0,9 7 2,3 0,65 28,3 

72 4,9Ĭ0,9 7 2,3 1,00 43,5 

73 12 ʏʝʨʥʦʟʝʤ ʦʙʳʢʥʦʚʝʥʥʳʡ ʩʨʝʜʥʝʤʦ- 

ʱʥʳʡ ʩʣʘʙʦʛʫʤʫʩʠʨʦʚʘʥʥʳʡ 

ʩʫʧʝʩʯʘʥʳʡ  

4,6-3,5Ĭ0,8 7 3,47 2,45 

 

70,6 

 

74 14 ʏʝʨʥʦʟʝʤ ʦʙʳʢʥʦʚʝʥʥʳʡ ʢʘʨʙʦʥʘʪ-

ʥʳʡ ʤʘʣʦʤʦʱʥʳʡ ʩʣʘʙʦʛʫʤʫʩʠʨʦʚʘ- 

ʥʥʳʡ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʡ  

5,0-2,0Ĭ0,8 7 3,6 1,94 53,9 

76 15 ʇʦʛʨʝʙʝʥʥʘʷ ʩʝʨʘʷ ʣʝʩʥʘʷ ʧʝʩʯʘʥʘʷ  3,7-2,2Ĭ1,0 8 3,6 2,65 73,6 

87 29 ʏʝʨʥʦʟʝʤ ʦʙʳʢʥʦʚʝʥʥʳʡ ʢʘʨʙʦʥʘʪ- 

ʥʳʡ  ʩʨʝʜʥʝʤʦʱʥʳʡ ʩʣʘʙʦʛʫʤʫʩʠ-

ʨʦʚʘʥʥʳʡ 

3,8Ĭ1,1 8 2,4 1,7 70,8 

92 28 ʅʘʚʝʷʥʥʘʷ ʜʝʨʥʦʚʦ-ʢʘʨʙʦʥʘʪʥʘʷ 

ʩʫʧʝʩʯʘʥʘʷ  

4,4Ĭ1,0 7 4,0 2,9 72,5 

 

ʆʩʝʥʥʠʡ ʫʯʝʪ ʧʦʢʘʟʘʣ ʚʳʩʦʢʫʶ ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʩʝʷʥʮʝʚ ʩʦʩʥʳ ʚ ʧʝʨʚʳʡ ʛʦʜ 

ʨʦʩʪʘ (ʪʘʙʣ. 5.3), ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʠʣʘ: ʫ ʩʝʷʥʮʝʚ ʩ ʆʂʉ ï 72,2ï74,6%, ʩʝʷʥʮʝʚ  ʩ 

ɿʂʉ ï 70,3ï79,6% (ʧʨʠ ʧʣʘʥʦʚʦʡ ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʜʣʷ ʵʪʠʭ ʫʩʣʦʚʠʡ ï 65,0%). 

ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ ʩʝʷʥʮʳ ʩʦʩʥʳ ʩ ɿʂʉ, ʚʳʩʘʞʝʥʥʳʝ ʥʘ ʯʝʨʥʦʟʝʤʝ 
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ʦʙʳʢʥʦʚʝʥʥʦʤ ʢʘʨʙʦʥʘʪʥʦʤ ʤʘʣʦʤʦʱʥʦʤ ʩʣʘʙʦʛʫʤʫʩʠʨʦʚʘʥʥʦʤ ʩʨʝʜʥʝʩʫʛʣʠ-

ʥʠʩʪʦʤ (ʇʇ-71 ʠ ʇʇ-72). 

ɻʠʙʝʣʴ ʩʝʷʥʮʝʚ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ (1,6ï9,6%) ʧʨʦʠʩʭʦʜʠʣʘ ʥʘ ʚʩʝʭ ʧʨʦʙʥʳʭ 

ʧʣʦʱʘʜʷʭ ʠ ʥʘ ʚʪʦʨʦʡ ʛʦʜ ʨʦʩʪʘ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʪʤʠʨʘʥʠʝ ʩʦʩʥʳ 

ʟʘʚʝʨʰʠʣʦʩʴ ʥʘ ʪʨʝʪʠʡ ʛʦʜ ʨʦʩʪʘ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʢʫʣʴʪʫʨ, ʩʦʟʜʘʥʥʳʭ ʥʘ ʧʦʯʚʘʭ, 

ʩʦʜʝʨʞʘʱʠʭ ʚ ʚʝʨʭʥʝʤ ʢʦʨʥʝʦʙʠʪʘʝʤʦʤ ʩʣʦʝ (3ï5 ʩʤ) ʢʘʨʙʦʥʘʪʳ (ʇʇ-71 ʠ 72). 

ʉʦʭʨʘʥʥʦʩʪʴ ʢʫʣʴʪʫʨ ʚ 5-ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ ʩ ʆʂʉ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʥʦʨʤʘʪʠʚʥʦʡ 

(60% ï ʩʦʛʣʘʩʥʦ ʰʢʘʣʝ ʥʦʨʤʘʪʠʚʥʦʡ ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʧʦ ʣʝʩʥʠʯʝʩʪʚʘʤ ɸʣʪʘʡʩʢʦʛʦ 

ʢʨʘʷ). ɺ ʢʫʣʴʪʫʨʘʭ ʩ ɿʂʉ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʦʩʪʘʝʪʩʷ ʚʳʰʝ ʥʦʨʤʘʪʠʚʥʦʛʦ (70,6ï

73,6%) ʥʘ ʣʝʩʦʧʨʠʛʦʜʥʳʭ ʧʦʯʚʘʭ (ʇʇ-73, ʇʇ-76, ʇʇ-92) ʠ ʥʠʞʝ ʥʦʨʤʘʪʠʚʥʦʛʦ ʥʘ 

ʥʝʣʝʩʦʧʨʠʛʦʜʥʳʭ ʧʦʯʚʘʭ ʥʘ ʇʇ-71 ʠ ʇʇ-72 (28,8ï43,5%) (ʇʨʠʢʘʟ ʌʝʜʝʨʘʣʴʥʦʡ 

ʩʣʫʞʙʳé, 1996). ʉʦʭʨʘʥʥʦʩʪʴ ʢʫʣʴʪʫʨ ʩʦʩʥʳ ʥʘ ʇʇ-87 ʦʩʪʘʝʪʩʷ ʚʨʝʤʝʥʥʦ 

ʚʳʩʦʢʦʡ (70,8%) ʥʝʩʤʦʪʨʷ ʥʘ ʥʝʣʝʩʦʧʨʠʛʦʜʥʦʩʪʴ ʧʦʯʚʳ. 

ʊʘʙʣʠʮʘ 5.3. ï ʇʨʠʞʠʚʘʝʤʦʩʪʴ ʩʝʷʥʮʝʚ ʠ ʩʦʭʨʘʥʥʦʩʪ ɹ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ 

ʩʦʩʥʳ, ʩʦʟʜʘʥʥʳʭ ʨʘʟʣʠʯʥʳʤ ʧʦʩʘʜʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, %, ʚ ʚʦʟʨʘʩʪʝ, ʣʝʪ 

ˉ 

ʇʇ 

ʇʦʩʘʜʦʯʥʳʡ 

ʤʘʪʝʨʠʘʣ 

ʇʨʠʞʠʚʘʝʤʦʩʪʴ  ʉʦʭʨʘʥʥʦʩʪʴ 

1 2 3 4 5 6 7 8 

6 ʆʂʉ 72,2 64,4 60,3 60,3 60,3 60,3 60,3 ï 

8 ʆʂʉ 74,6 66,8 63,3 63,3 63,3 63,3 63,3 63,3 

71 ɿʂʉ 40,2 32,7 30,1 29,8 28,8 28,3 28,3 ï 

72 ɿʂʉ 57,8 51,4 47,8 45,5 43,5 43,5 43,5 ï 

73 ɿʂʉ 79,6 75,1 70,6 70,6 70,6 70,6 70,6 ï 

74 ɿʂʉ 70,3 60,7 55,7 53,9 53,9 53,9 53,9 ï 

76  ɿʂʉ 79,2 77,6 73,6 73,6 73,6 73,6 73,6 73,6 

87 ɿʂʉ 78,2 74,8 70,8 70,8 70,8 70,8 70,8 70,8 

92 ɿʂʉ 78,8 74,8 72,5 72,5 72,5 72,5 72,5 ï 

 

ʊʨʘʚʷʥʠʩʪʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʙʦʣʝʝ ʧʨʠʩʧʦʩʦʙʣʝʥʥʘʷ ʢ ʜʘʥʥʳʤ ʫʩʣʦʚʠʷʤ, 

ʩʦʩʪʘʚʠʣʘ ʢʦʥʢʫʨʝʥʮʠʶ ʩʦʩʥʦʚʳʤ ʢʫʣʴʪʫʨʘʤ ʚ ʙʦʨʴʙʝ ʟʘ ʚʣʘʛʫ ʠ ʧʠʪʘʪʝʣʴʥʳʝ 

ʚʝʱʝʩʪʚʘ ʚ ʧʦʯʚʝ, ʯʪʦ ʦʪʨʘʟʠʣʦʩʴ ʥʝ ʪʦʣʴʢʦ ʥʘ ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʩʝʷʥʮʝʚ, ʥʦ ʠ ʥʘ ʠʭ 

ʨʦʩʪʝ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 3 ʣʝʪ ʧʦʩʣʝ ʧʦʩʘʜʢʠ. ɿʘʤʝʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʨʠʨʦʩʪʘ ʩʦʩʥʳ 

ʚ ʚʳʩʦʪʫ ʩ 4ï5-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʥʠʞʝʥʠʠ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ 
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ʪʨʘʚʦʩʪʦʷ ʥʘ ʢʫʣʴʪʫʨʳ. ʀʟʥʘʯʘʣʴʥʦ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʡ ʨʦʩʪ ʩʦʩʥʳ ʚ ʚʳʩʦʪʫ 

ʦʪʤʝʯʝʥ ʚ ʢʫʣʴʪʫʨʘʭ ʩ ʆʂʉ (ʇʇ-8), ʠ ʚ ʢʫʣʴʪʫʨʘʭ ʩ ɿʂʉ ʥʘ ʇʇ-73 ʠ ʇʇ-87 (ʪʘʙʣ. 

5.4).  

 

ʊʘʙʣʠʮʘ 5.4 ï ʇʨʠʨʦʩʪ ʩʦʩʥʳ ʧʦ ʚʳʩʦʪʝ ʩ ʚʦʟʨʘʩʪʦʤ ʢʫʣʴʪʫʨ, ʤ 

 ̄

ʇʇ 

ʇʦʩʘʜʦʯʥʳʡ 

ʤʘʪʝʨʠʘʣ 

ʇʨʠʨʦʩʪ ʢʫʣʴʪʫʨ ʩʦʩʥʳ ʧʦ ʚʳʩʦʪʝ, ʤ, ʚ ʚʦʟʨʘʩʪʝ, ʣʝʪ (ʄ Ñ m) 

1 2 3 4 5 6 7 8-ʡ 

6 ʆʂʉ 0,16 

Ñ0,003 

0,11 

Ñ0,009 

0,29 

Ñ0,007 

0,17 

Ñ0,007 

0,24 

Ñ0,012 

0,51 

Ñ0,007 

0,56 

Ñ0,011 

ï 

8 ʆʂʉ 0,20 

Ñ0,002 

0,27 

Ñ0,005 

0,33 

Ñ0,009 

0,29 

Ñ0,009 

0,43 

Ñ0,012 

0,50 

Ñ0,014 

0,70 

Ñ0,013 

0,58  

Ñ0,019 

71 ɿʂʉ 0,18 

Ñ0,003 

0,13 

Ñ0,006 

0,22 

Ñ0,007 

0,25 

Ñ0,01 

0,24 

Ñ0,013 

0,34 

Ñ0,018 

0,43 

Ñ0,024 

ï 

72 ɿʂʉ 0,19 

Ñ0,003 

0,11 

Ñ0,004 

0,20 

Ñ0,008 

0,24 

Ñ0,008 

0,29 

Ñ0,011 

0,29 

Ñ0,014 

0,46 

Ñ0,018 

ï  

73 ɿʂʉ 0,15 

Ñ0,003 

0,10 

Ñ0,004 

0,25 

Ñ0,008 

0,25 

Ñ0,006 

0,30 

Ñ0,009 

0,70 

Ñ0,011 

0,85 

Ñ0,010 

ï  

74 ɿʂʉ 0,10 

Ñ0,002 

0,15 

Ñ0,003 

0,24 

Ñ0,007 

0,26 

Ñ0,005 

0,51 

Ñ0,008 

0,50 

Ñ0,013 

0,55 

Ñ0,012 

ï  

76 ɿʂʉ 0,10 

Ñ0,001 

0,20 

Ñ0,003 

0,25 

Ñ0,007 

0,30 

Ñ0,003 

0,45 

Ñ0,006 

0,56 

Ñ0,010 

0,52 

Ñ0,010 

0,64 

Ñ0,01  

87 ɿʂʉ 0,10 

Ñ0,005 

0,15 

Ñ0,004 

0,30 

Ñ0,005 

0,40 

Ñ0,004 

0,45 

Ñ0,004 

0,60 

Ñ0,005 

0,70 

Ñ0,009 

0,69 

Ñ0,01  

92 ɿʂʉ 0,16 

Ñ0,001 

0,16 

Ñ0,002 

0,30 

Ñ0,003 

0,25 

Ñ0,003 

0,29 

Ñ0,003 

0,29 

Ñ0,006 

0,47 

Ñ0,010 

ï  

 

5.1.2. ʌʦʨʤʠʨʦʚʘʥʠʝ ʜʨʝʚʝʩʥʦʛʦ ʧʦʣʦʛʘ 

ɺ ʩʪʝʧʥʦʤ ʣʝʩʦʨʘʟʚʝʜʝʥʠʠ ʧʨʦʮʝʩʩ ʩʤʳʢʘʥʠʷ ʢʨʦʥ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ 

ʜʣʷ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ ʮʝʥʦʟʘ, ʩʧʦʩʦʙʥʦʛʦ ʫʩʧʝʰʥʦ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ ʦʢʨʫʞʘʶʱʠʤʠ 

ʢʦʨʝʥʥʳʤʠ ʩʪʝʧʥʳʤʠ ʘʩʩʦʮʠʘʮʠʷʤʠ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʩʦʟʜʘʚʘʝʤʦʝ 

ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʨʘʩʧʘʜʘʝʪʩʷ, ʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʪʝʧʥʳʝ ʬʦʨʤʘʮʠʠ 

(ɺʜʦʚʝʥʢʦ, 1974; ʉʠʜʦʨʦʚ, ʌʨʠʢʢʝʣʴ, 1975). 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʩʦʩʥʦʚʳʭ ʢʫʣʴʪʫʨ 7ï8-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ 

ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʢʨʦʥʳ, ʨʘʚʥʳʝ ʠʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʱʠʝʩʷ ʧʦ ʜʠʘʤʝʪʨʫ ʠ 

ʠʤʝʶʱʠʝ ʦʢʨʫʛʣʫʶ ʠʣʠ ʩʣʘʙʦ ʨʘʟʣʠʯʠʤʫʶ ʵʣʣʠʧʩʦʚʠʜʥʫʶ ʬʦʨʤʫ, ʜʣʠʥʥʘʷ 

ʩʪʦʨʦʥʘ ʢʦʪʦʨʳʭ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʧʦʧʝʨʝʢ ʨʷʜʘ (ʨʠʩ. 5.2).  

ɺ ʮʝʣʦʤ ʨʦʩʪ ʢʫʣʴʪʫʨ ʩʦʩʥʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʘʢʦʥʦʤʝʨʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ 

ʜʠʘʤʝʪʨʘ ʠ ʚʳʩʦʪʳ ʜʝʨʝʚʴʝʚ ʩ ʚʦʟʨʘʩʪʦʤ, ʜʦʩʪʠʛʘʷ ʥʘʠʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʡ ʚ 8-

ʣʝʪʥʠʭ ʢʫʣʴʪʫʨʘʭ, ʩʦʟʜʘʥʥʳʭ ʩʝʷʥʮʘʤʠ ʩ ʆʂʉ (ʇʇ-8) ʠ ʩ ɿʂʉ (ʇʇ-76 ʠ ʇʇ-87)  
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(ʪʘʙʣ. 5.5). ʉʘʤʳʝ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʠʤʝʶʪ ʢʫʣʴʪʫʨʳ ʩʦʩʥʳ ʥʘ ʯʝʨʥʦʟʝʤʝ 

ʦʙʳʢʥʦʚʝʥʥʦʤ ʢʘʨʙʦʥʘʪʥʦʤ (ʇʇ-71 ʠ ʇʇ-72), ʟʜʝʩʴ ʞʝ ʦʪʤʝʯʘʝʪʩʷ ʥʘʠʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʜʝʨʝʚʴʝʚ ʩʦʩʥʳ, ʥʝ ʜʦʩʪʠʛʰʠʭ ʚʳʩʦʪʳ 1,3 ʤ. 

 
ʘ)   8-ʣʝʪʥʠʝ ʢʫʣʴʪʫʨʳ ʩʦʩʥʳ ʦʜʠʥʦʯʥʳʤʠ ʨʷʜʘʤʠ (ʇʇ-87) 

 

 
ʙ) 8-ʣʝʪʥʠʝ ʢʫʣʴʪʫʨʳ ʩʦʩʥʳ, ʧʦʩʘʜʢʘ ʧʘʨʥʳʤʠ ʨʷʜʘʤʠ (ʇʇ-76) 

ʈʠʩʫʥʦʢ 5.2 ï ʉʭʝʤʘʪʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʧʨʦʝʢʮʠʡ ʢʨʦʥ 

ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʩ ɿʂʉ  
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ʇʨʠ ʨʘʩʩʪʦʷʥʠʠ ʤʝʞʜʫ ʜʝʨʝʚʴʷʤʠ ʚ ʨʷʜʫ 0,7-1,1 ʤ ʠ ʰʠʨʠʥʝ ʤʝʞʜʫʨʷʜʠʡ 

1,5-2,0 ʤ ʚʝʪʚʠ ʜʝʨʝʚʴʝʚ ʩʦʧʨʠʢʘʩʘʶʪʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʇʨʠ ʙʦʣʝʝ ʰʠʨʦʢʠʭ 

ʤʝʞʜʫʨʷʜʴʷʭ (2,2-5,0 ʤ) ʵʪʦʛʦ ʥʝ ʧʨʦʠʩʭʦʜʠʪ.   

ʉʦʤʢʥʫʪʦʩʪʴ ʢʨʦʥ (ʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʠ ʢʨʦʥ ʢ ʧʣʦʱʘʜʠ ʫʯʘʩʪʢʘ) ʜʦʩʪʠʛʘʝʪ 

ʥʘʠʙʦʣʴʰʝʛʦ ʟʥʘʯʝʥʠʷ (0,42-0,66) ʚ ʢʫʣʴʪʫʨʘʭ ʩ ʥʘʠʙʦʣʴʰʝʡ ʛʫʩʪʦʪʦʡ (ʇʇ-6, ʇʇ-

8 ʠ ʇʇ-76).  

ʊʘʙʣʠʮʘ 5.5 ï ɹʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʦʩʪʘ ʢʫʣʴʪʫʨ ʩʦʩʥʳ 

 ̄

ʇʇ 

 ̄

ʨʘʟʨʝʟʘ 

ʇ
ʦ
ʩ
ʘ
ʜ
ʦ
ʯ
ʥ
ʳ
ʡ

 

ʤ
ʘ
ʪ
ʝ
ʨ
ʠ
ʘ
ʣ

 

ɺ
ʦ
ʟ
ʨ
ʘ
ʩ
ʪ
,

 

ʣ
ʝ
ʪ

 

ɻ
ʫ
ʩ
ʪ
ʦ
ʪ
ʘ
 

ʪ
ʝ
ʢ
ʫ
ʱ
ʘ
ʷ
,
 
ʪ
ʳ
ʩ
.
 

ʰ
ʪ
.
/
ʛ
ʘ

 

ɼʠʘʤʝʪʨ ʩʪʚʦʣʠʢʘ, ʩʤ 

ɺʳʩʦʪʘ 

ʦʙʱʘʷ, ʤ 

 

ɼʦʣʷ 

ʢʫʣʴʪʫʨ, 

ʥʝ ʜʦʩʪʠʛ-

ʰʠʭ ʚʳʩʦ-

ʪʳ 1,3 ʤ, 

% 

ʥʘ 

ʢʦʨʥʝʚʦʡ 

ʰʝʡʢʝ 

ʥʘ ʚʳʩʦʪʝ 

1,3 ʤ 

6 
1 

ʆʂʉ 7 4,4 5,2Ñ0,01 2,5Ñ0,01 2,04Ñ0,03 7,4 

8 ʆʂʉ 8 2,85 6,5Ñ0,01 4,3Ñ0,01 3,31Ñ0,01 ï 

71 
3 

ɿʂʉ 7 0,65 4,7Ñ0,06 2,2Ñ0,03 1,79Ñ0,02 23,8 

72 ɿʂʉ 7 1,00 4,8Ñ0,01 2,3Ñ0,01 1,78Ñ0,02 30,8 

73 2 ɿʂʉ 

ʩʦʛʨʘ 
7 2,45 5,2Ñ0,01 2,5Ñ0,01 2,6Ñ0,01 ï 

74 4 ɿʂʉ 7 1,94 5,2Ñ0,02 2,5Ñ0,01 2,31Ñ0,01 ï 

76 5 ɿʂʉ 8 2,65 6,7Ñ0,02 3,5Ñ0,01 3,02Ñ0,01 ï 

87 6 ɿʂʉ 8 1,7 7,9Ñ0,01 5,0Ñ0,02 3,36Ñ0,01 ï 

92 7 ɿʂʉ 7 2,9 4,8Ñ0,02 2,2Ñ0,01 1,92Ñ0,09 1,5 

 

ɺ ʢʫʣʴʪʫʨʘʭ ʩ ʰʠʨʦʢʠʤʠ ʤʝʞʜʫʨʷʜʴʷʤʠ ʠ ʥʝʙʦʣʴʰʦʡ ʛʫʩʪʦʪʦʡ ʩʦʤʢʥʫʪʦʩʪʴ 

ʢʨʦʥ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 6 ʜʦ 20% ʧʣʦʱʘʜʠ ʫʯʘʩʪʢʘ. ʉʦʤʢʥʫʪʦʩʪʴ ʧʦʣʦʛʘ (ʦʪʥʦʰʝʥʠʝ 

ʧʣʦʱʘʜʠ ʢʨʦʥ ʢ ʧʣʦʱʘʜʠ ʫʯʘʩʪʢʘ ʟʘ ʤʠʥʫʩʦʤ ʧʣʦʱʘʜʠ ʧʝʨʝʢʨʳʪʠʷ ʢʨʦʥ) 

ʠʟʤʝʥʷʝʪʩʷ ʚ ʪʦʡ ʞʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʯʪʦ ʠ ʩʦʤʢʥʫʪʦʩʪʴ ʢʨʦʥ (ʪʘʙʣ. 5.6). 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʢʨʳʪʠʷ ʢʨʦʥ ʠʤʝʝʪ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ (1,3 ʝʜ.) ʚ 8-

ʣʝʪʥʠʭ ʢʫʣʴʪʫʨʘʭ ʩ ɿʂʉ (ʇʇ-76) ʚʩʣʝʜʩʪʚʠʝ ʥʘʣʠʯʠʷ ʜʚʫʭ ʜʝʨʝʚʴʝʚ ʚ ʦʜʥʦʤ 

ʧʦʩʘʜʦʯʥʦʤ ʤʝʩʪʝ, ʩʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴ ʧʝʨʝʢʨʳʪʠʡ ʢʨʦʥ, ʢʦʪʦʨʘ ̫ ʧʨʝʚʳʩʠʣʘ 

ʧʣʦʱʘʜʴ ʦʩʥʦʚʥʦʛʦ ʧʦʣʦʛʘ ʜʨʝʚʦʩʪʦʷ. ɺ ʢʫʣʴʪʫʨʘʭ ʩʦʩʥʳ ʩ ʆʂʉ ʠ ɿʂʉ 

ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʢʨʳʪʠʷ ʢʨʦʥ, ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,23ï0,44, ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʩʦʩʪʦʷʥʠʝ ʜʨʝʚʝʩʥʦʛʦ ʧʦʣʦʛʘ, ʚ ʢʦʪʦʨʦʤ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʤʘʩʩʦʚʦʝ ʦʪʤʠʨʘʥʠʝ ʭʚʦʠ 

ʥʘ ʥʠʞʥʠʭ ʚʝʪʚʷʭ ʚ ʚʦʟʨʘʩʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟ-ʟʘ ʭʦʨʦʰʝʛʦ ʙʦʢʦʚʦʛʦ ʦʩʚʝʱʝʥʠʷ.  
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ɺ ʮʝʣʦʤ ʠʩʩʣʝʜʫʝʤʳʝ ʣʝʩʥʳʝ ʢʫʣʴʪʫʨʳ ʧʦ ʩʦʩʪʦʷʥʠʶ ʩʦʤʢʥʫʪʦʩʪʠ 

ʜʨʝʚʝʩʥʦʛʦ ʧʦʣʦʛʘ ʷʚʣʷʶʪʩʷ ʥʝʩʦʤʢʥʫʚʰʠʤʠʩʷ, ʧʦʩʢʦʣʴʢʫ ʧʨʦʝʢʮʠʷ ʧʦʣʦʛʘ ʚ ʥʠʭ 

ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʢʘʟʘʪʝʣʶ (80%), ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʌ.ʄ. ɿʦʣʦʪʫʭʠʥʳʤ (1966). 

ʊʘʙʣʠʮʘ 5.6 ï ʇʦʢʘʟʘʪʝʣʠ ʜʨʝʚʝʩʥʦʛʦ ʧʦʣʦʛʘ ʚ ʢʫʣʴʪʫʨʘʭ ʩʦʩʥʳ 

 

 ̄

ʇʇ 

ɺ
ʦ
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ʠ
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ɼʠʘʤʝʪʨ ʢʨʦʥʳ, ʤ 

ʉ
ʦ
ʤ
ʢ
ʥ
ʫ
ʪ
ʦ
ʩ
ʪ
ʴ
 

ʢ
ʨ
ʦ
ʥ
,
 
ʝ
ʜ
.

 

ʉ
ʦ
ʤ
ʢ
ʥ
ʫ
ʪ
ʦ
ʩ
ʪ
ʴ

 

ʧ
ʦ
ʣ
ʦ
ʛ
ʘ
,
 
ʝ
ʜ
.

 

ʂ
ʦ
ʵ
ʬ
ʬ
ʠ
ʮ
ʠ
ʝ
ʥ
ʪ
 

ʧ
ʝ
ʨ
ʝ
ʢ
ʨ
ʳ
ʪ
ʠ
ʷ

 

ʚʜʦʣʴ  

ʨʷʜʘ 

ʧʦʧʝʨʸʢ 

ʨʷʜʘ 

ʂʫʣʴʪʫʨʳ ʩʦʩʥʳ ʩ ʆʂʉ 

6 7 1,7Ĭ0,8 4,4 0,9Ñ0,002 0,9Ñ0,003 0,44 0,35 0,28 

8 8 4,6ï1,5Ĭ0,7 2,85 1,2Ñ0,004 1,4Ñ0,004 0,42 0,29 0,44 

ʂʫʣʴʪʫʨʳ ʩʦʩʥʳ ʩ ɿʂʉ 

71 7 4,9Ĭ0,9 0,65 1,0Ñ0,004 1,0Ñ0,005 0,06 0,06 0 

72 7 4,9Ĭ0,9 1,00 1,0Ñ0,014 1,0Ñ0,013 0,19 0,12 0,03 

73 7 4,6ï3,5Ĭ0,8 2,45 1,0Ñ0,003 1,1Ñ0,004 0,20 0,17 0,23 

74 7 5,0ï2,0Ĭ0,8 1,94 1,0Ñ0,008 1,0Ñ0,009 0,16 0,12 0,31 

76 8 3,7ï2,2Ĭ1,0 2,65 1,2Ñ0,003 1,3Ñ0,03 0,66 0,28 1,35 

87 8 3,8Ĭ1,1 1,7 0,98Ñ0,003 1,0Ñ0,005 0,36 0,33 0,10 

92 7 4,4Ĭ1,0 2,9 0,92Ñ0,004 0,96Ñ0,004 0,17 0,17 0 

 

ɼʣʷ ʨʝʜʢʦʩʪʦʡʥʳʭ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʧʝʨʝʢʨʳʪʠʷ ʦʪ 0 ʜʦ 0,1 ʩʚʦʡʩʪʚʝʥʥʳ ʥʘʣʠʯʠʝ ʰʠʨʦʢʠʭ, ʭʦʨʦʰʦ ʦʩʚʝʱʝʥʥʳʭ 

ʤʝʞʧʦʣʦʩʥʳʭ ʢʦʨʠʜʦʨʦʚ, ʠʥʪʝʥʩʠʚʥʦ ʟʘʨʦʩʰʠʭ ʤʥʦʛʦʣʝʪʥʠʤʠ ʟʣʘʢʦʚʳʤʠ 

ʢʦʨʥʝʚʠʱʥʳʤʠ ʚʠʜʘʤʠ (ʢʦʩʪʨʝʮ ʙʝʟʦʩʪʳʡ (Bromopsis inermis Leyss.), ʧʳʨʝʡ 

ʧʦʣʟʫʯʠʡ (Elytrigia repens L.), ʢʦʪʦʨʳʝ ʩʤʝʥʷʶʪʩʷ ʚʪʦʨʠʯʥʦʡ ʨʘʟʥʦʪʨʘʚʥʦ-

ʢʦʚʳʣʴʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ (ʢʦʚʳʣʴ ʚʦʣʦʩʘʪʠʢ (Stipa capillata L.), ʤʷʪʣʠʢ 

ʣʫʛʦʚʦʡ (Poa pratensis L.) ʥʘ ʧʨʦʪʷʞʝʥʠʠ 18ï20 ʣʝʪ. ɺ ʪʘʢʦʤ ʩʦʩʪʦʷʥʠʠ ʧʦʩʘʜʢʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʦʚʳʰʝʥʥʫʶ ʧʦʞʘʨʥʫʶ ʦʧʘʩʥʦʩʪʴ.  

 

5.1.3. ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ 

ʀʟʫʯʝʥʠʝ ʢʦʨʥʝʚʳʭ ʩʠʩʪʝʤ ʩʦʩʥʳ ʚ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨʘʭ, ʩʦʟʜʘʥʥʳʭ 

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ ʧʦʩʘʜʢʦʡ ʩʝʷʥʮʝʚ ʩ ʆʂʉ ʠ ʨʫʯʥʦʡ ʧʦʩʘʜʢʦʡ ʩ ɿʂʉ, ʧʦʢʘʟʘʣʦ 

ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʜʝʬʦʨʤʘʮʠʠ ʢʦʨʥʝʡ. ɺ ʫʩʣʦʚʠʷʭ ʏʫʧʠʥʩʢʦʛʦ ʙʦʨʘ ʫ ʩʦʩʥʳ, 

ʚʳʨʘʱʝʥʥʦʡ ʠʟ ʩʝʷʥʮʝʚ ʩ ʦʪʢʨʳʪʳʤʠ ʠ ʟʘʢʨʳʪʳʤʠ ʢʦʨʥʷʤʠ ʥʘ ʣʝʩʦʧʨʠʛʦʜʥʳʭ 

ʧʦʯʚʘʭ (ʯʝʨʥʦʟʝʤʳ ʚʳʱʝʣʦʯʝʥʥʳʝ ʠ ʦʙʳʢʥʦʚʝʥʥʳʝ, ʧʦʛʨʝʙʝʥʥʘʷ ʩʝʨʘʷ ʣʝʩʥʘʷ ʠ 
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ʜʝʨʥʦʚʦ-ʢʘʨʙʦʥʘʪʥʘʷ), ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʩʪʝʨʞʥʝʚʘʷ ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʘʷ ʭʦʨʦʰʝʤʫ ʨʦʩʪʫ ʫʩʪʦʡʯʠʚʳʭ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ.  

ʅʘ ʯʝʨʥʦʟʝʤʘʭ ʦʙʳʢʥʦʚʝʥʥʳʭ ʩ ʛʣʫʙʦʢʠʤ ʟʘʣʝʛʘʥʠʝʤ ʢʘʨʙʦʥʘʪʦʚ ʫ ʩʦʩʥʳ ʩ 

ɿʂʉ ʦʙʨʘʟʫʝʪʩʷ ʩʪʝʨʞʥʝʚʦʡ ʢʦʨʝʥʴ, ʜʣʠʥʘ ʢʦʪʦʨʦʛʦ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʛʣʫʙʠʥʦʡ 

ʟʘʣʝʛʘʥʠʷ ʢʘʨʙʦʥʘʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʯʪʦ ʩʥʠʞʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʦʩʥʳ ʢ ʟʘʩʫʭʘʤ. 

ʇʨʠ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʟʘʣʝʛʘʥʠʠ ʢʘʨʙʦʥʘʪʦʚ ʥʘ ʵʪʠʭ ʧʦʯʚʘʭ (ʥʝʣʝʩʦʧʨʠʛʦʜʥʳʝ) 

ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ 

ʦʪʧʘʜʘ ʜʝʨʝʚʴʝʚ ʫʞʝ ʚ ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ (ʨʠʩ. 5.3-5.4). 

  

ʈʠʩʫʥʦʢ 5.3. ï ʉʦʩʥʘ ʩ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʤ ʩʪʝʨʞʥʝʚʳʤ ʢʦʨʥʝʤ 

  

ʈʠʩʫʥʦʢ 5.4. ï ʉʦʩʥʘ ʩ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ, ʩʪʝʨʞʥʝʚʦʡ ʢʦʨʝʥʴ 

ʦʪʩʫʪʩʪʚʫʝʪ 
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ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦ ʚʩʝʭ ʧʦʩʘʜʢʘʭ ʩʦʩʥʳ ʩ ɿʂʉ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʩʦʩʥʳ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ 7-ʣʝʪʥʠʝ ʢʫʣʴʪʫʨʳ, 

ʩʦʟʜʘʥʥʳʝ ʥʘ ʥʘʚʝʷʥʥʦʡ ʜʝʨʥʦʚʦ-ʢʘʨʙʦʥʘʪʥʦʡ ʩʫʧʝʩʯʘʥʦʡ (ʇʇ-9) ʧʦʯʚʝ, ʛʜʝ 

ʧʨʦʠʟʨʘʩʪʘʶʪ ʝʜʠʥʠʯʥʳʝ ʩʦʩʥʳ ʧʨʠʩʧʝʚʘʶʱʝʛʦ ʚʦʟʨʘʩʪʘ. ʀʤʝʶʱʠʡʩʷ ʟʜʝʩʴ 5-6-

ʣʝʪʥʠʡ ʧʦʜʨʦʩʪ ʧʦ ʙʦʨʦʟʜʘʤ ʦʪʣʠʯʘʝʪʩʷ ʭʦʨʦʰʠʤ ʨʦʩʪʦʤ, ʥʝ ʫʩʪʫʧʘʝʪ ʚ ʨʦʩʪʝ 

ʚʳʩʘʞʝʥʥʦʡ ʩʦʩʥʝ ʠ ʬʦʨʤʠʨʫʝʪ ʩʪʝʨʞʥʝʚʫʶ ʢʦʨʥʝʚʫʶ ʩʠʩʪʝʤʫ. 

ʉʦʛʣʘʩʥʦ ʦʪʯʝʪʥʳʤ ʜʘʥʥʳʤ, ʚ 2017 ʛ. ʙʦʨʫ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʩʦʩʥʦʡ, ʙʳʣʠ 

ʩʦʟʜʘʥʳ ʣʝʩʥʳʝ ʢʫʣʴʪʫʨʳ ʣʠʩʪʚʝʥʥʠʮʳ ʩʠʙʠʨʩʢʦʡ ʩ ɿʂʉ ʥʘ ʧʣʦʱʘʜʠ 24,0 ʛʘ. ʇʦ 

ʵʪʠʤ ʞʝ ʜʘʥʥʳʤ ʧʦʩʘʜʢʠ ʣʠʩʪʚʝʥʥʠʮʳ ʥʝ ʧʨʠʞʠʣʠʩʴ ʚ ʧʝʨʚʳʡ ʛʦʜ ʨʦʩʪʘ ʥʘ 

ʧʣʦʱʘʜʠ 23,5 ʛʘ. ʇʨʠʯʠʥʳ ʛʠʙʝʣʠ ʥʝ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ. ʆʙʩʣʝʜʫʝʤʳʝ ʥʘʤʠ 

ʣʝʩʦʧʦʩʘʜʢʠ ʧʦʜʪʚʝʨʜʠʣʠ ʛʠʙʝʣʴ ʣʠʩʪʚʝʥʥʠʮʳ. ɽʜʠʥʠʯʥʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ 

ʞʠʟʥʝʩʧʦʩʦʙʥʳʝ ʦʩʦʙʠ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʭʦʨʦʰʠʤ ʨʦʩʪʦʤ, ʥʦ ʩʬʦʨʤʠʨʦʚʘʣʠ 

ʩʪʝʨʞʥʝʚʦʡ ʢʦʨʝʥʴ (ʨʠʩ. 5.5).  

 

ʈʠʩʫʥʦʢ 5.5 ï ʂʦʨʝʥʴ ʣʠʩʪʚʝʥʥʠʮʳ 

 

5.1.4. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʦʩʥʦʚʦ-ʣʠʩʪʚʝʥʥʠʯʥʳʭ ʢʫʣʴʪʫʨ 

ɺ ʙʦʨʫ ʠʤʝʶʪʩʷ 11-ʣʝʪʥʠʝ ʩʦʩʥʦʚʦ-ʣʠʩʪʚʝʥʥʠʯʥʳʝ ʢʫʣʴʪʫʨʳ, ʩʦʟʜʘʥʥʳʝ ʩ 

ʦʪʢʨʳʪʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ (ʨʠʩ. 5.6).  

ʆʥʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʩʪʝʧʥʦʡ ʯʘʩʪʠ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ʇʦʨʦʟʠʭʘ. ʈʝʣʴʝʬ ʩʣʘʙʦ 

ʚʩʭʦʣʤʣʝʥʥʳʡ, ʧʦʣʦʞʝʥʠʝ ʧʨʦʙʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʣʴʝʬʘ ï ʩʣʘʙʦ ʧʦʢʘʪʦʝ. ʇʦʯʚʘ 

ʧʦʜ ʢʫʣʴʪʫʨʘʤʠ ʧʦʜʛʦʪʦʚʣʝʥʘ ʧʣʫʞʥʳʤʠ ʙʦʨʦʟʜʘʤʠ ʧʘʨʥʳʤʠ ʨʷʜʘʤʠ ʯʝʨʝʟ 2 ʤ ʩ 
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ʯʝʨʝʜʦʚʘʥʠʝʤ ʥʝʦʙʨʘʙʦʪʘʥʥʳʭ ʧʦʣʦʩ ʰʠʨʠʥʦʡ 4-4,5 ʤ, ʰʘʛ ʧʦʩʘʜʢʠ ï 0,6 ʤ. 

ʇʦʩʘʜʢʘ ʚʝʩʝʥʥʷʷ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʘʷ (ʄʃʋ-1). ʇʦʩʘʜʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʩʣʫʞʠʣʠ 

ʩʝʷʥʮʳ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʠ ʣʠʩʪʚʝʥʥʠʮʳ ʩʠʙʠʨʩʢʦʡ 2-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ, 

ʚʳʨʘʱʝʥʥʳʝ ʚ ʧʠʪʦʤʥʠʢʝ ʚ ʣʝʩʥʠʯʝʩʪʚʘ ʠʟ ʩʝʤʷʥ ʩʦʩʥʳ ʤʝʩʪʥʦʡ ʨʝʧʨʦʜʫʢʮʠʠ ʠ 

ʣʠʩʪʚʝʥʥʠʮʳ, ʧʨʠʚʝʟʝʥʥʳʭ ʠʟ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ. 

 

ʈʠʩʫʥʦʢ 5.6 ï 11-ʣʝʪʥʠʝ ʩʦʩʥʦʚʦ-ʣʠʩʪʚʝʥʥʠʯʥʳʝ ʢʫʣʴʪʫʨʳ ʚ ʩʪʝʧʠ 

 

ʇʦʯʚʘ ʧʦʜ ʣʝʩʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʣʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʥʘʷ 

ʢʘʨʙʦʥʘʪʥʘʷ ʩʨʝʜʥʝʤʦʱʥʘʷ; ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʧʨʦʬʠʣʷ ʠʤʝʝʪ ʦʜʥʦʨʦʜʥʳʡ 

ʩʫʧʝʩʯʘʥʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ (ɸ ï 1,4%; 

ɸɺ ï 1,1%). ʈʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʩʣʘʙʦʱʝʣʦʯʥʘʷ, ʚ 

ʩʨʝʜʥʠʭ ʠ ʥʠʞʥʠʭ ï ʩʨʝʜʥʝʱʝʣʦʯʥʘʷ. ɺʩʢʠʧʘʥʠʝ ʦʪ 10% HCl ʚ ʧʨʦʬʠʣʝ 

ʦʪʤʝʯʘʝʪʩʷ ʩ ʛʣʫʙʠʥʳ 34 ʩʤ, ʞʝʣʝʟʠʩʪʳʝ ʚʳʜʝʣʝʥʠʷ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʩ ʛʣʫʙʠʥʳ 

63 ʩʤ. ɺ ʮʝʣʦʤ, ʧʦʯʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʧʣʦʜʦʨʦʜʠʷ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʠʭ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʥʘʩʘʞʜʝʥʠʡ ʩʦʩʥʳ ʠ ʣʠʩʪʚʝʥʥʠʮʳ.  

ɺ ʤʝʞʜʫʨʷʜʴʷʭ ʠ ʨʷʜʘʭ ʩʦʩʥʳ ʠ ʣʠʩʪʚʝʥʥʠʮʳ ʦʙʱʝʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʷ 

ʩʦʩʪʘʚʠʣʦ 70%, ʟʜʝʩʴ ʦʪʤʝʯʝʥʦ 24 ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʚʠʜʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ, ʚ ʦʩʥʦʚʥʦʤ, ʣʫʛʦʚʦ-ʩʪʝʧʥʳʤʠ ʪʨʘʚʘʤʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 
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ʧʦʜʤʘʨʝʥʥʠʢ ʥʘʩʪʦʷʱʠʡ (Galium verum L.), ʩʠʥʝʛʦʣʦʚʥʠʢ ʧʣʦʩʢʠʡ (Eringium 

planum L.), ʞʝʣʪʦʮʚʝʪ ʦʙʳʢʥʦʚʝʥʥʳʡ (Senecio jacobaea L.), ʚʘʩʠʣʸʢ ʰʝʨʦʭʦʚʘʪʳʡ 

(Centaurea scabiosa L.), ʛʝʪʝʨʦʧʘʧʧʫʩ ʘʣʪʘʡʩʢʠʡ (Heteropappus altaicus Wild.). 

ɼʦʤʠʥʘʥʪʥʳʤ ʚʠʜʦʤ ʷʚʣʷʝʪʩʷ ʢʦʚʳʣʴ ʚʦʣʦʩʘʪʠʢ (Stipa capillata L.). ɹʦʣʝʝ 

ʧʦʣʦʚʠʥʳ ʚʠʜʦʚ (58%) ʦʪʥʦʩʠʪʩʷ ʢ ʢʩʝʨʦʤʝʟʦʬʠʪʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʝ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʷʭ ʠ ʜʝʬʠʮʠʪʝ ʚʣʘʛʠ ʚ ʧʦʯʚʝ. 

ʀʩʩʣʝʜʫʝʤʳʝ ʣʝʩʥʳʝ ʢʫʣʴʪʫʨʳ ʩ ʧʦʨʷʜʥʳʤ ʩʤʝʰʝʥʠʝʤ ʧʦʨʦʜ 

ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʨʝʞʠʤʝ ʩʘʤʦʠʟʨʝʞʠʚʘʥʠʷ. ɺ 11-ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ ʢʫʣʴʪʫʨʳ ʩ 

ʫʯʘʩʪʠʝʤ ʜʚʫʭ ʧʦʨʦʜ ʥʘ ʪʨʝʭ ʨʘʟʥʳʭ ʫʯʘʩʪʢʘʭ ʠʤʝʣʠ ʩʠʣʴʥʦ ʨʘʟʣʠʯʠʤʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʩʦʭʨʘʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʠʣʠ ʫ ʩʦʩʥʳ ï 55,2, 37,2 ʠ 51,6%, ʚ 

ʩʨʝʜʥʝʤ ï 48,0%, ʫ ʣʠʩʪʚʝʥʥʠʮʳ ï 62,4, 26,4 ʠ 36,4%, ʚ ʩʨʝʜʥʝʤ ï 36,4%. 

ɺ ʢʫʣʴʪʫʨʘʭ, ʩʦʛʣʘʩʥʦ ʧʨʠʥʷʪʦʡ ʩʭʝʤʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʝʨʝʚʴʝʚ ʚ ʨʷʜʘʭ ʠ ʠʭ 

ʩʦʭʨʘʥʥʦʩʪʠ, ʩʦʟʜʘʣʠʩʴ ʥʝʨʘʚʥʦʟʥʘʯʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʨʦʥʳ 

ʜʝʨʝʚʴʝʚ ʜʚʫʭ ʧʦʨʦʜ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʨʘʟʚʠʪʠʶ ʵʣʣʠʧʩʦʚʠʜʥʦʡ ʬʦʨʤʳ ʢʨʦʥʳ (ʪʘʙʣ. 

5.7). ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʵʪʦ ʧʨʠʚʝʣʦ ʢ ʙʳʩʪʨʦʤʫ ʩʤʳʢʘʥʠʶ ʢʨʦʥʳ ʚ ʨʷʜʘʭ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʤʦʤʝʥʪʦʤ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʩʦʟʜʘʥʠʶ ʣʝʩʥʦʡ ʩʨʝʜʳ, ʩ 

ʜʨʫʛʦʡ ï ʧʦʚʳʰʝʥʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʜʝʨʝʚʴʝʚ ʠ ʟʘʤʝʜʣʝʥʠʶ ʠʭ ʨʦʩʪʘ. ɺ ʢʫʣʴʪʫʨʘʭ 

ʩ ʧʦʨʷʜʥʳʤ ʩʤʝʰʝʥʠʝʤ ʧʦʨʦʜ, ʩʦʩʥʘ ʩʬʦʨʤʠʨʦʚʘʣʘ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʧʘʨʘʤʝʪʨʦʚ ʢʨʦʥʳ, ʯʝʤ ʣʠʩʪʚʝʥʥʠʮʘ, ʯʪʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʩʦʤʢʥʫʪʦʩʪʠ ʢʨʦʥʳ ʠ 

ʧʦʣʦʛʘ ʧʦʜ ʢʘʞʜʦʡ ʧʦʨʦʜʦʡ. 

ʊʘʙʣʠʮʘ 5.7 ï ʇʦʢʘʟʘʪʝʣʠ ʜʨʝʚʝʩʥʦʛʦ ʧʦʣʦʛʘ ʚ 11-ʣʝʪʥʠʭ ʢʫʣʴʪʫʨʘʭ ʩʦʩʥʳ ʠ 

ʣʠʩʪʚʝʥʥʠʮʳ 

ʇ
ʦ
ʨ
ʦ
ʜ
ʘ

 

ɻʫʩʪʦʪʘ 

ʪʝʢʫʱʘʷ, 

ʪʳʩ. 

ʰʪ./ʛʘ 

ʇʦʢʘʟʘʪʝʣʠ ʢʨʦʥʳ 

ʜʠʘʤʝʪʨ ʢʨʦʥʳ, ʤ ʧʣʦʱ. 

ʢʨʦʥʳ 

1-ʛʦ 

ʜʝʨʝʚʘ, 

ʤ
2
 

ʧʣʦʱ. 

ʢʨʦʥʳ, 

ʤ
2
 

ʩʦʤʢʥ. 

ʢʨʦʥʳ, 

ʝʜ-ʮ  r

ʩʦʤʢʥ. 

ʧʦʣʦʛʘ, 

ʝʜ-ʮ  r

ʢʦʵʬ-ʪ 

ʧʝʨʝʢʨʳʪ. 
ʚʜʦʣʴ 

ʨʷʜʘ 

ʧʦʧʝʨʝʢ 

ʨʷʜʘ 

ʉʦʩʥʘ 1,08 1,59 

Ñ0,01 

1,92 

Ñ0,01 

2,59 108,71 0,4 0,40 0,19 

ʃʠʩʪʚʝʥʥʠʮʘ 0,81 0,81 

Ñ0,01 

0,86 

Ñ0,01 

0,94 30,92 0,14 0,13 0,03 

ʆʙʱʝʝ 1,89 - - - 139,63 0,55 0,53 0,22 

 



93 

ɺ ʩʣʦʞʠʚʰʠʭʩʷ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʥʘ ʚʳʩʦʪʝ 1,3 

ʤ ʩʦʩʪʘʚʠʣ: ʫ ʩʦʩʥʳ 6,5Ñ0,06 ʩʤ, ʣʠʩʪʚʝʥʥʠʮʳ 2,7Ñ0,03 ʩʤ, ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ 

4,4Ñ0,05 ʤ ʠ 3,6Ñ0,07 ʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʩʥʦʚʦ-ʣʠʩʪʚʝʥʥʠʯʥʳʭ ʢʫʣʴʪʫʨ ʩ ʧʦʨʷʜʥʳʤ 

ʨʘʟʤʝʱʝʥʠʝʤ ʧʦʨʦʜ ʥʘ ʣʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʥʦʡ ʢʘʨʙʦʥʘʪʥʦʡ ʩʨʝʜʥʝʤʦʱʥʦʡ 

ʩʫʧʝʩʯʘʥʦʡ ʧʦʯʚʝ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʫʰʣʠʚʦʡ ʩʪʝʧʠ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ, 

ʩʚʦʡʩʪʚʝʥʥʳʤ ʜʨʫʛʠʤ ʨʝʛʠʦʥʘʤ. ɺ ʩʣʦʞʠʚʰʠʭʩʷ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 

ʤʝʩʪʥʘʷ ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ ʧʦ ʩʦʭʨʘʥʥʦʩʪʠ, ʜʠʘʤʝʪʨʫ ʩʪʚʦʣʦʚ, ʚʳʩʦʪʝ ʠ 

ʧʦʢʘʟʘʪʝʣʷʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʜʨʝʚʝʩʥʳʡ ʧʦʣʦʛ, ʧʨʝʚʦʩʭʦʜʠʪ ʣʠʩʪʚʝʥʥʠʮʫ 

ʩʠʙʠʨʩʢʫʶ.  

 

5.2. ʌʦʨʤʠʨʦʚʘʥʠʝ ʜʨʝʚʝʩʥʦʛʦ ʧʦʣʦʛʘ ʢʫʣʴʪʫʨ ʆʂʉ ʩʪʘʨʰʝ 10 ʣʝʪ 

ɺ ʧʨʝʜʳʜʫʱʝʤ ʨʘʟʜʝʣʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʢʫʣʴʪʫʨʘʭ ʩʦʩʥʳ 7-8-

ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʩʦʟʜʘʥʥʳʭ ʩ ʦʪʢʨʳʪʳʤʠ ʠ ʟʘʢʨʳʪʳʤʠ ʢʦʨʥʷʤʠ, ʧʦʣʥʘʷ 

ʩʦʤʢʥʫʪʦʩʪʴ ʧʦʣʦʛʘ ʥʝ ʥʘʩʪʫʧʘʝʪ. ɺ ʧʨʦʜʦʣʞʝʥʠʝ ʚʦʧʨʦʩʘ, ʩʯʠʪʘʝʤ ʚʘʞʥʳʤ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʘʣʴʥʝʡʰʠʝ ʠʟʤʝʥʝʥʠʷ, ʧʨʦʭʦʜʷʱʠʝ ʚ ʜʨʝʚʝʩʥʦʤ ʧʦʣʦʛʝ 

ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʩʪʘʨʰʝ 10-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʩʦʟʜʘʥʥʳʭ ʩ ʦʪʢʨʳʪʦʡ ʢʦʨʥʝʚʦʡ 

ʩʠʩʪʝʤʦʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʚ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨʘʭ ʥʘ 56 ʧʨʦʙʥr ʭ 

ʧʣʦʱʘʜʷʭ, ʧʦʢʘʟʘʣʠ ʥʘ ʙʦʣʴʦhʝ ʨʘʩʭʦʞʜʝʥʠʝ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʩʦʤʢʥʫʪʦʩʪʠ ʧʦʣʦʛʘ, 

ʢʦʪʦʨʳʝ ʟʘʚʠʩʷʪ ʦʪ ʨʘʟʤʝʱʝʥʠ ̫ʜʝʨʝʚʴʝʚ ʥʘ ʧʣʦʱʘʜʠ, ʪʘʢ ʠ ʠʭ ʚʦʟʨʘʩʪʘ. ʈʘʟʥʘʷ 

ʩʪʝʧʝʥʴ ʩʦʤʢʥʫʪʦʩʪʠ ʜʨʝʚʝʩʥʦʛʦ ʧʦʣʦʛʘ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʨʘʟʣʠʯʥʳʭ ʧʦ 

ʩʦʩʪʘʚʫ ʠ ʩʪʨʦʝʥʠʶ ʪʠʧʦʚ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. ʊʘʢ ʚ 11-ʣʝʪʥʠʭ ʨʷʜʦʚʳʭ 

ʢʫʣʴʪʫʨʘʭ (ʨʠʩ. 5.7) ʬʦʨʤʠʨʫʝʪʩʷ ʨʘʟʥʦʪʨʘʚʥʦ-ʟʣʘʢʦʚʳʡ ʣʫʛʦʚʦʡ, ʚ 13 ʠ 18-ʣʝʪʥʠʭ 

ʧʦʩʘʜʢʘʭ (ʨʠʩ. 5.8 ʠ ʨʠʩ. 5.9) ï ʟʣʘʢʦʚʳʡ ʦʩʪʝʧʥʝʥʥʳʡ, ʘ ʚ 21-ʣʝʪʥʠʭ (ʨʠʩ. 5.10) 

ʢʫʣʴʪʫʨʘʭ ï ʤʝʨʪʚʦʧʦʢʨʦʚʥʳʡ ʪʠʧ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ.  

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʚʦʟʨʘʩʪʘ ʠ ʰʠʨʠʥʳ ʤʝʞʜʫʨʷʜʠʡ ʜʠʘʤʝʪʨʳ ʢʨʦʥʳ ʜʝʨʝʚʴʝʚ ʚ 

ʦʙʦʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʚʦʟʨʘʩʪʘʶʪ. ɺ ʢʫʣʴʪʫʨʘʭ ʩʦʩʥʳ ʧʦʣʦʩʥʦʛʦ ʪʠʧʘ ʜʠʘʤʝʪʨʳ 

ʢʨʦʥ ʜʝʨʝʚʴʝʚ ʚʜʦʣʴ ʠ ʧʦʧʝʨʝʢ ʨʷʜʘ ʧʦʣʫʯʠʣʠ ʝʱʝ ʙʦʣʴʰʝʝ ʨʘʟʚʠʪʠʝ, ʯʝʤ ʚ 

ʧʝʨʚʦʤ ʩʣʫʯʘʝ, ʦʩʦʙʝʥʥʦ ʚ ʩʪʦʨʦʥʫ ʰʠʨʦʢʠʭ ʢʦʨʠʜʦʨʦʚ. ʇʨʠ ʵʪʦʤ ʨʘʟʥʠʮʘ ʚ 



94 

ʨʘʟʤʝʨʘʭ ʢʨʦʥʳ ʜʝʨʝʚʴʝʚ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ ʚʜʦʣʴ ʠ ʧʦʧʝʨʝʢ ʨʷʜʘ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ 

ʩʦʭʨʘʥʷʝʪʩʷ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ (tʪʘʙʣ.< tʬʘʢʪ.) (ʨʠʩ. 5.11). 

 

ʈʠʩʫʥʦʢ 5.7 ï 11-ʣʝʪʥʠʝ ʢʫʣʴʪʫʨʳ (ʇʇ-68) ʧʘʨʥʳʤʠ ʨʷʜʘʤʠ, ʩʭʝʤʘ 4,0-1,6Ĭ0,8 ʤ 

 

 
ʈʠʩʫʥʦʢ 5.8 ï 13-ʣʝʪʥʠʝ ʢʫʣʴʪʫʨʳ (ʇʇ-1) ʧʘʨʥʳʤʠ ʨʷʜʘʤʠ, ʩʭʝʤʘ 5,0-1,5Ĭ0,7 ʤ 
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ʈʠʩʫʥʦʢ 5.9 ï 18-ʣʝʪʥʠʝ ʢʫʣʴʪʫʨʳ ʩʦʩʥʳ (ʇʇ- 78) ʧʘʨʥʳʤʠ ʨʷʜʘʤʠ,  

ʩʭʝʤʘ 4,0-2,0Ĭ0,6 ʤ 

 

 

ʈʠʩʫʥʦʢ 5.10 ï 21-ʣʝʪʥʠʝ ʢʫʣʴʪʫʨʳ (ʇʇ-84) ʩʧʣʦʰʥʦʛʦ ʪʠʧʘ, ʩʭʝʤʘ 4,0-3,3Ĭ1,0 ʤ 
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ʘ) 13-ʣʝʪʥʠʝ ʢʫʣʴʪʫʨʳ ʩʦʩʥʳ ʧʘʨʥʳʤʠ ʨʷʜʘʤʠ ʇʇ-1 

 

ʙ) 24 -ʣʝʪʥʠʝ ʢʫʣʴʪʫʨʳ ʨʷʜʦʚʦʡ ʧʦʩʘʜʢʠ ʇʇ-23 

 

ʚ) 18-ʣʝʪʥʠʝ ʢʫʣʴʪʫʨʳ ʩʦʩʥʳ ʧʘʨʥʳʤʠ ʨʷʜʘʤʠ ʇʇ-87 

ʈʠʩʫʥʦʢ 5.11 ï ʉʭʝʤʘʪʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʧʨʦʝʢʮʠʡ ʢʨʦʥ 

ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ (ʆʂʉ) 

 - ʥʘʧʨʘʚʣʝʥʠʝ ʨʷʜʘ;           - ʢʨʦʥʘ;      - ʧʝʨʝʢʨʳʪʠʷ ʢʨʦʥ 


