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ɺʚʝʜʝʥʠʝ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ɹʘʡʢʘʣʴʩʢʘʷ ʨʠʬʪʦʚʘʷ ʩʠʩʪʝʤʘ ï ʢʣʘʩʩʠʯʝʩʢʘʷ ʢʘʡʥʦʟʦʡʩʢʘʷ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʨʘʩʪʷʞʝʥʠʷ. ʎʝʥʪʨʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʚ ʥʝʡ ʟʘʥʠʤʘʝʪ ʦʟʝʨʥʘʷ ʖʞʥʦ-

ɹʘʡʢʘʣʴʩʢʘʷ ʚʧʘʜʠʥʘ, ʦʙʨʘʟʫʶʱʘʷ ʷʜʨʦ ʨʠʬʪʦʚʦʡ ʩʠʩʪʝʤʳ [ʃʦʛʘʯʝʚ, 1974, 2001]. ʉʪʨʦʝʥʠʝ 

ʨʘʟʨʝʟʘ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʧʘʜʠʥʳ ʠʟʫʯʘʣʦʩʴ ʩʝʡʩʤʠʯʝʩʢʠʤ ʧʨʦʬʠʣʠʨʦʚʘʥʠʝʤ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ ʙʫʨʝʥʠʷ ʚ ʢʨʘʝʚʳʭ ʯʘʩʪʷʭ ʠ ʥʘ ʧʦʜʥʷʪʠʷʭ ʚ ʘʢʚʘʪʦʨʠʠ ʦʟʝʨʘ [Levi et 

al., 1997; Mats et al., 2000; ɸʢʫʣʦʚ ʠ ʜʨ., 2015]. ʅʘʠʙʦʣʝʝ ʛʣʫʙʦʢʦʡ 600-ʤʝʪʨʦʚʦʡ ʩʢʚʘʞʠʥʦʡ BDP-

98, ʧʨʦʡʜʝʥʥʦʡ ʥʘ ʧʦʜʚʦʜʥʦʤ ɸʢʘʜʝʤʠʯʝʩʢʦʤ ʭʨʝʙʪʝ, ʙʳʣʠ ʚʩʢʨʳʪʳ ʦʪʣʦʞʝʥʠʷ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʨʘʟʨʝʟʘ ʩ ʚʦʟʨʘʩʪʥʳʤʠ ʦʮʝʥʢʘʤʠ ʜʦ 11, 7.2 ʠ 8.4 ʤʣʥ ʣʝʪ [ʂʘʰʠʢ, ʃʦʤʦʥʦʩʦʚʘ, 2006; 

ʂʫʟʴʤʠʥ ʠ ʜʨ., 2014; Kravchinsky, 2017]. ɹʦʣʝʝ ʜʨʝʚʥʠʝ ʦʪʣʦʞʝʥʠʷ, ʥʝ ʠʤʝʶʱʠʝ ʧʨʷʤʦʛʦ 

ʦʪʥʦʰʝʥʠʷ ʢ ʚʩʢʨʳʪʳʤ ʜʦʥʥʳʤ ʦʪʣʦʞʝʥʠʷʤ, ʬʨʘʛʤʝʥʪʘʨʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʙʥʘʞʝʥʠʷʭ ʦ-ʚʘ 

ʆʣʴʭʦʥ ʠ ʊʘʥʭʦʡʩʢʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʫʧʝʥʠ [ʃʦʛʘʯʝʚ, 1974; ʄʘʮ ʠ ʜʨ., 2001; ʄʘʱʫʢ, ɸʢʫʣʦʚ, 

2012; ʈʘʩʩʢʘʟʦʚ ʠ ʜʨ., 2014]. ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʧʦʣʥʦʡ ʦʩʘʜʦʯʥʦʡ ʣʝʪʦʧʠʩʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ɹʘʡʢʘʣʴʩʢʦʡ ʨʠʬʪʦʚʦʡ ʩʠʩʪʝʤʳ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ 

ʨʘʟʨʝʟʦʚ ʦʩʘʜʦʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʩʫʭʠʭ ɹʘʨʛʫʟʠʥʩʢʦʡ ʠ ʊʫʥʢʠʥʩʢʦʡ ʜʦʣʠʥʘʭ ï ʜʠʩʪʘʣʴʥʳʭ 

ʩʪʨʫʢʪʫʨʘʭ ʖʞʥʦ-ɹʘʡʢʘʣʴʩʢʦʡ ʚʧʘʜʠʥʳ. ɹʘʨʛʫʟʠʥʩʢʘʷ ʜʦʣʠʥʘ ʦʪʥʦʩʠʪʩʷ ʢ ɹʘʡʢʘʣʴʩʢʦʡ 

ʨʠʬʪʦʚʦʡ ʟʦʥʝ, ʚ ʢʦʪʦʨʫʶ ʦʙʲʝʜʠʥʷʶʪʩʷ ʩʪʨʫʢʪʫʨʳ ʨʘʩʪʷʞʝʥʠʷ ʦʟ. ɹʘʡʢʘʣ ʠ ʚʧʘʜʠʥ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʨʠʬʪʦʚʦʡ ʩʠʩʪʝʤʳ. ʊʫʥʢʠʥʩʢʘʷ ʜʦʣʠʥʘ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʍʘʥʛʘʡ-ɹʝʣʴʩʢʦʡ 

ʦʨʦʛʝʥʥʦʡ ʟʦʥʳ, ʢʦʪʦʨʘʷ, ʚ ʦʪʣʠʯʠʝ ʦʪ ɹʘʡʢʘʣʴʩʢʦʡ, ʨʘʟʚʠʚʘʣʘʩʴ ʚ ʫʩʣʦʚʠʷʭ ʦʙʱʝʛʦ ʩʞʘʪʠʷ 

ʣʠʪʦʩʬʝʨʳ ʩ ʬʨʘʛʤʝʥʪʘʨʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʨʠʬʪʦʚʳʭ ʩʝʛʤʝʥʪʦʚ [ʏʫʚʘʰʦʚʘ, ʈʘʩʩʢʘʟʦʚ, 2014]. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʘʣʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʡ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʨʠʬʪʦʚʦʡ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʩʪʨʦʝʥʠʷ ʨʘʟʨʝʟʘ ʦʩʘʜʦʯʥʦʛʦ 

ʥʘʧʦʣʥʝʥʠʷ ʜʠʩʪʘʣʴʥʳʭ ʩʫʭʠʭ ʜʦʣʠʥ ʖʞʥʦ-ɹʘʡʢʘʣʴʩʢʦʡ ʢʦʪʣʦʚʠʥʳ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚ ʥʠʭ 

ʦʪʣʦʞʝʥʠʡ ʪʨʘʥʩʛʨʝʩʩʠʡ ʚʦʜ ʧʘʣʝʦʦʟʝʨ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʩʢʦʧʘʝʤʦʡ ʜʠʘʪʦʤʦʚʦʡ ʬʣʦʨʳ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʧʨʝʜʝʣʠʪʴ ʭʘʨʘʢʪʝʨ ʨʘʟʚʠʪʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɹʘʡʢʘʣʴʩʢʦʡ 

ʨʠʬʪʦʚʦʡ ʩʠʩʪʝʤʳ ʧʦ ʩʦʦʪʥʦʰʝʥʠ ʁʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ʦʩʝʚʳʭ ɹʘʨʛʫʟʠʥʩʢʦʡ ʠ ʊʫʥʢʠʥʩʢʦʡ 

ʜʦʣʠʥʘʭ ʢʘʢ ʜʠʩʪʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨʘʭ ʖʞʥʦ-ɹʘʡʢʘʣʴʩʢʦʡ ʚʧʘʜʠʥʳ. 

ɿʘʜʘʯʠ: 

1. ʀʟʫʯʠʪʴ ʩʪʨʦʝʥʠʝ ʨʘʟʨʝʟʦʚ ʦʩʘʜʦʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʜʦʣʠʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʝʨʥʘ 

ʩʢʚʘʞʠʥ. 

2. ɼʘʪʴ ʣʠʪʦʣʦʛʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʩʘʜʦʯʥʳʭ ʩʪʨʘʪʦʥʦʚ, ʧʦʩʪʨʦʠʪʴ 

ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ ʢʦʣʦʥʢʠ, ʧʨʦʚʝʩʪʠ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ. 
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3. ɼʘʪʴ ʛʝʦʭʠʤʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʩʪʨʘʪʦʥʦʚ, ʚʳʷʚʠʪʴ ʚʨʝʤʝʥʥʳʝ ʚʘʨʠʘʮʠʠ 

ʩʪʝʧʝʥʠ ʚʳʚʝʪʨʠʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ ʧʦ ʩʦʜʝʨʞʘʥʠʷʤ ʧʝʪʨʦʛʝʥʥʳʭ ʦʢʩʠʜʦʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ 

ʦʩʘʜʦʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʦʧʨʝʜʝʣʠʪʴ ʠʩʪʦʯʥʠʢʠ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

4. ʋʪʦʯʥʠʪʴ ʚʦʟʨʘʩʪ ʩʪʨʘʪʦʥʦʚ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʘʣʠʥʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, 

ʦʧʨʝʜʝʣʠʪʴ ʜʠʥʘʤʠʢʫ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʧʘʣʝʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. 

5. ɺʳʧʦʣʥʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʩʢʦʧʘʝʤʳʭ ʜʠʘʪʦʤʝʡ. 

6. ʀʟʫʯʠʪʴ ʫʩʣʦʚʠʷ ʘʢʢʫʤʫʣʷʮʠʠ ʦʪʣʦʞʝʥʠʡ ʘʢʚʘʣʴʥʦʛʦ ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʷʜʘ 

ʦʩʘʜʦʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʧʣʝʡʩʪʦʮʝʥʘ ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʳ. 

7. ʇʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ɹʘʨʛʫʟʠʥʩʢʦʡ ʠ ʊʫʥʢʠʥʩʢʦʡ 

ʜʦʣʠʥʘʭ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʝʨʥʘ ʥʦʚʳʭ ʙʫʨʦʚʳʭ ʩʢʚʘʞʠʥ ʚʧʝʨʚʳʝ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥ ʧʦʣʥʳʡ ʨʘʟʨʝʟ ʦʩʘʜʦʯʥʦʛʦ ʥʘʧʦʣʥʝʥʠʷ ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʳ ʮʝʥʪʨʘʣʴʥʦʡ 

ʯʘʩʪʠ ɹʘʡʢʘʣʴʩʢʦʡ ʨʠʬʪʦʚʦʡ ʩʠʩʪʝʤʳ ï ʪʘʥʭʦʡʩʢʠʡ, ʘʥʦʩʦʚʩʢʠʡ ʠ ʧʦʩʣʝʘʥʦʩʦʚʩʢʠʡ ʢʦʤʧʣʝʢʩʳ 

ʦʪʣʦʞʝʥʠʡ. ʆʙʥʘʨʫʞʝʥ ʠ ʠʟʫʯʝʥ ʬʨʘʛʤʝʥʪ ʜʦʪʘʥʭʦʡʩʢʠʭ ʦʣʠʛʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʢʦʨʨʝʣʠʨʫʶʪʩʷ ʩ ʦʪʣʦʞʝʥʠʷʤʠ ʉʝʣʝʥʛʠʥʦ-ɺʠʪʠʤʩʢʦʛʦ ʧʨʦʛʠʙʘ. ɺ ʦʩʘʜʦʯʥʳʭ ʦʪʣʦʞʝʥʠʷʭ 

ʪʘʥʭʦʡʩʢʦʡ ʩʚʠʪʳ ɹʘʨʛʫʟʠʥʩʢʦʡ ʠ ʊʫʥʢʠʥʩʢʦʡ ʜʦʣʠʥ ʩ ʧʦʤʦʱʴʶ ʩʚʝʪʦʚʦʡ ʠ ʩʢʘʥʠʨʫʶʱʝʡ 

ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ (ʉʕʄ) ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʢʦʧʘʝʤʳʭ ʜʠʘʪʦʤʝʡ ʩ ʚʳʜʝʣʝʥʠʝʤ 

ʣʦʢʘʣʴʥʳʭ ʜʠʘʪʦʤʦʚʳʭ ʟʦʥ. ɺ ʦʪʣʦʞʝʥʠʷʭ ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʳ ʜʠʘʪʦʤʝʠ ʠʩʩʣʝʜʦʚʘʥʳ 

ʚʧʝʨʚʳʝ. ʅʘ ʦʩʥʦʚʝ ʜʝʪʘʣʴʥʳʭ ʢʦʨʨʝʣʷʮʠʡ ʦʩʘʜʦʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʦʢʘʟʘʥʦ ʩʭʦʜʩʪʚʦ ʠ ʨʘʟʣʠʯʠʝ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ɹʘʨʛʫʟʠʥʩʢʦʡ ʠ ʊʫʥʢʠʥʩʢʦʡ ʜʦʣʠʥ. ɺʧʝʨʚʳʝ ʦʙʦʟʥʘʯʝʥʳ ʣʠʪʦʪʠʧʳ 

ʩʪʨʘʪʦʥʦʚ ʚʧʘʜʠʥ ʙʘʡʢʘʣʴʩʢʦʛʦ ʪʠʧʘ. ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʣʠʪʦʣʦʛʠʯʝʩʢʠʤ, ʧʘʣʝʦʥʪʠʦʣʦʛʠʯʝʩʢʠʤ ʠ 

ʣʠʪʦʛʝʦʭʠʤʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʦʧʨʝʜʝʣʝʥʳ ʨʝʛʠʦʥʘʣʴʥʳʝ ʧʘʣʝʦʪʝʢʪʦʥʠʯʝʩʢʠʝ, 

ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʧʘʣʝʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʩʦʙʳʪʠ ̫ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʦʡ ʠʩʪʦʨʠʠ ɹʘʡʢʘʣʴʩʢʦʡ 

ʨʠʬʪʦʚʦʡ ʟʦʥʳ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ. ʈʝʟʫʣʴʪʘʪʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʠʪʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʠ 

ʧʘʣʝʦʥʪʦʣʦʛʦ-ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʨʘʟʨʝʟʦʚ ʩ ʦʙʦʩʥʦʚʘʥʠʝʤ ʜʦʪʘʥʭʦʡʩʢʦʛʦ ʩʪʨʘʪʦʥʘ ʠ 

ʧʦʜʩʚʠʪ ʪʘʥʭʦʡʩʢʦʡ ʠ ʘʥʦʩʦʚʩʢʦʡ ʩʚʠʪ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ 

ʠ ʢʦʨʨʝʣʷʮʠʡ ʦʩʘʜʦʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘʧʦʣʥʝʥʠʷ ʚʧʘʜʠʥ ʙʘʡʢʘʣʴʩʢʦʛʦ ʪʠʧʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʦʠʩʢʘ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʥʘʫʯʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ 25.00.06 ï ʣʠʪʦʣʦʛʠʷ ʠ 25.00.01 ï ʦʙʱʘʷ ʠ ʨʝʛʠʦʥʘʣʴʥʘʷ ʛʝʦʣʦʛʠʷ. 

çʆʙʲʝʢʪʘʤʠ ʨʘʩʩʤʦʪʨʝʥʠʷ ʜʠʩʩʝʨʪʘʮʠʠ ʷʚʣʷʶʪʩʷ ʧʦʨʦʜʥʦ-ʩʣʦʝʚʳʝ ʪʝʣʘ ʠ ʠʭ ʘʩʩʦʮʠʘʮʠʠ, ʠʭ 

ʚʝʱʝʩʪʚʝʥʥʦ-ʩʪʨʫʢʪʫʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ, ʬʦʨʤʘ ʧʨʦʷʚʣʝʥʠʷ, ʧʨʠʨʦʜʘ ʠ ʤʝʭʘʥʠʟʤ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʘ ʪʘʢʞʝ ʧʨʠʯʠʥʳ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʝ ʠʭ ʩʚʦʡʩʪʚʘ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝè. çʈʘʟʨʘʙʦʪʢʘ 
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ʩʪʨʫʢʪʫʨʥʦ-ʬʦʨʤʘʮʠʦʥʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʚʦʟʨʘʩʪʘ, ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ 

ʨʘʩʯʣʝʥʝʥʠʷ, ʩʦʩʪʘʚʘ ʠ ʩʪʨʦʝʥʠʷ ʚʳʜʝʣʷʝʤʳʭ ʚ ʨʝʛʠʦʥʝ ʚʝʱʝʩʪʚʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚè. 

ʌʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥ ʢʝʨʥ 11-ʪʠ 

ʩʢʚʘʞʠʥ, ʚʩʢʨʳʚʰʠʭ ʦʩʘʜʦʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʚ ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʝ, ʠ ʦʜʥʦʡ ʩʢʚʘʞʠʥʳ, 

ʧʨʦʡʜʝʥʥʦʡ ʚ ʊʫʥʢʠʥʩʢʦʡ ʜʦʣʠʥʝ. ɺ ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʚʣʝʯʝʥʦ ʙʦʣʝʝ 2500 

ʦʙʨʘʟʮʦʚ. ɺʳʧʦʣʥʝʥʦ ʠʟʫʯʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʧʦʜ 

ʙʠʥʦʢʫʣʷʨʦʤ. ʀʟʫʯʝʥʦ 150 ʰʣʠʬʦʚ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʠʟ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʪʦʣʱ. 

ʉʦʩʪʘʚʣʝʥʳ ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ ʢʦʣʦʥʢʠ ʢʝʨʥʘ ʩʢʚʘʞʠʥ ʠ ʨʘʟʨʝʟʳ ʦʩʘʜʦʯʥʳʭ ʪʦʣʱ. ɺʳʧʦʣʥʝʥ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 350 ʦʙʨʘʟʮʦʚ ʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʠ 

ʢʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʠʟ ʦʪʣʦʞʝʥʠʡ ʚʦʩʴʤʠ ʩʢʚʘʞʠʥ. ɼʣʷ ʨʘʩʯʝʪʘ 

ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠ ʣʠʪʦʭʠʤʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ ʧʨʦʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ 450 ʥʦʚʳʭ 

ʩʠʣʠʢʘʪʥʳʭ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʥʳʭ ʘʥʘʣʠʟʦʚ ʦʪʣʦʞʝʥʠʡ.  

ʆʧʨʝʜʝʣʝʥʠʷ ʧʝʪʨʦʛʝʥʥʳʭ ʦʢʩʠʜʦʚ ʚ ʧʦʨʦʜʘʭ ʚʳʧʦʣʥʝʥʳ ʚ ʀɿʂ ʉʆ ʈɸʅ ʢʦʤʧʣʝʢʩʦʤ 

ʤʝʪʦʜʦʚ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʄʠʢʨʦʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʧʦʨʦʜ ʦʧʨʝʜʝʣʝʥ 

ʤʝʪʦʜʦʤ ʠʥʜʫʢʪʠʚʥʦ-ʩʚʷʟʘʥʥʦʡ ʧʣʘʟʤʝʥʥʦʡ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ (ʀʉʇ ʄʉ). ʀʟʫʯʝʥʠʝ ʩʦʩʪʘʚʘ 

ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ ʧʨʦʚʦʜʠʣʦʩʴ ʨʝʥʪʛʝʥʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. ʉʦʩʪʘʚ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʠ 

ʚʠʚʠʘʥʪʘ ʠʟʫʯʘʣʩʷ ʥʘ ʩʚʝʪʦʚʦʤ ʤʠʢʨʦʩʢʦʧʝ ʠ ʩʢʘʥʠʨʫʶʱʝʤ ʵʣʝʢʪʨʦʥʥʦʤ ʤʠʢʨʦʩʢʦʧʝ. ɼʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʨʘʩʪʘ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ, ʜʠʥʘʤʠʢʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ 

ʨʘʡʦʥʘʭ ʨʘʙʦʪ ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʩʧʦʨ ʠ ʧʳʣʴʮʳ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʚ ʧʨʦʛʨʘʤʤʝ çʉʪʘʪʠʩʪʠʢʘè ʠ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ 

(Q-ʪʠʧ). ʇʨʠ ʠʟʫʯʝʥʠʠ ʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʚʳʧʦʣʥʝʥ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ. ɸʚʪʦʨ ʧʨʠʥʷʣ ʫʯʘʩʪʠʝ ʚ ʧʦʣʝʚʳʭ ʨʘʙʦʪʘʭ 2016ï2019 ʛʛ. ʚ 

ɹʘʨʛʫʟʠʥʩʢʦʡ ʠ ʊʫʥʢʠʥʩʢʦʡ ʜʦʣʠʥʘʭ, ʥʘ ʊʘʥʭʦʡʩʢʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʫʧʝʥʠ ʠ ʚ ʜʦʣʠʥʝ 

ʇʨʘʤʘʥʟʫʨʢʠ. ʇʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʉ.ɺ. ʈʘʩʩʢʘʟʦʚʘ ʦʧʠʩʘʣ ʦʙʨʘʟʮʳ ʢʝʨʥʘ 12 ʩʢʚʘʞʠʥ 

ɹʘʨʛʫʟʠʥʩʢʦʡ ʠ ʊʫʥʢʠʥʩʢʦʡ ʜʦʣʠʥ ʠʟ ʢʦʣʣʝʢʮʠʠ ʣʘʙʦʨʘʪʦʨʠʠ ʠʟʦʪʦʧʠʠ ʠ ʛʝʦʭʨʦʥʦʣʦʛʠʠ ʀɿʂ ʉʆ 

ʈɸʅ (ʀʨʢʫʪʩʢ). ʆʪʦʙʨʘʣ ʢʣʶʯʝʚʳʝ ʦʙʨʘʟʮʳ ʜʣʷ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉ 

ʢʦʥʩʫʣʴʪʘʮʠʷʤʠ ʊ.ɸ. ʂʦʨʥʠʣʦʚʦʡ ʚʳʧʦʣʥʠʣ ʦʧʠʩʘʥʠʝ ʠ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʰʣʠʬʦʚ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʧʝʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʧʦʨʦʜ (150 ʰʣʠʬʦʚ) ʚʳʜʝʣʠʣ ʣʠʪʦʪʠʧʳ ʩʪʨʘʪʦʥʦʚ ʚʦ 

ʚʧʘʜʠʥʘʭ ʙʘʡʢʘʣʴʩʢʦʛʦ ʪʠʧʘ. ʇʨʦʚʝʣ ʧʦʜʛʦʪʦʚʢʫ ʠ ʠʩʪʠʨʘʥʠʝ 450 ʧʨʦʙ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʡ 

ʩʦʜʝʨʞʘʥʠʡ ʧʝʪʨʦʛʝʥʥʳʭ ʦʢʩʠʜʦʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. ʉ ʢʦʥʩʫʣʴʪʘʮʠʷʤʠ ɺ.ʃ. ʂʦʣʦʤʠʡʮʘ 

ʚr ʧʦʣʥʠʣ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʦʪʣʦʞʝʥʠʡ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʛʝʦʣʦʛʠʠ ʢʘʡʥʦʟʦʷ ɻʀʅ (ʋʣʘʥ-

ʋʜʵ). ʉ ʢʦʥʩʫʣʴʪʘʮʠʷʤʠ ʄ.ɺ. ʋʩʦʣʴʮʝʚʦʡ ʧʨʦʚʝʣ ʧʦʜʛʦʪʦʚʢʫ ʧʨʦʙ ʠʟ 8 ʩʢʚʘʞʠʥ ʜʣʷ ʜʠʘʪʦʤʦʚʦʛʦ 

ʘʥʘʣʠʟʘ ʚ ʦʪʜʝʣʝ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʳ ʢʣʝʪʢʠ ʃʀʅ ʉʆ ʈɸʅ (ʀʨʢʫʪʩʢ). ʆʩʚʦʠʣ ʤʝʪʦʜʠʢʫ ʨʘʙʦʪʳ ʥʘ 

ʩʚʝʪʦʚʦʤ ʠ ʩʢʘʥʠʨʫʶʱʝʤ ʵʣʝʢʪʨʦʥʥʦʤ ʤʠʢʨʦʩʢʦʧʘʭ. ʇʨʦʚʝʣ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʫʯʝʪ ʜʠʘʪʦʤʝʡ ʚ 

ʧʨʦʙʘʭ ʦʟʝʨʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʜʘʣ ʠʥʪʝʨʧʨʝʪʘʮʠ ʁʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. ɺʳʧʦʣʥʠʣ ʩʠʥʪʝʟ ʚʩʝʭ 



7 
 

ʨʝʟʫʣʴʪʘʪʦʚ, ʧʨʦʚʝʣ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʠ ʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ 

ʚʠʟʫʘʣʠʟʘʮʠʝʡ ʚ ʚʠʜʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʩʭʝʤʳ, ʛʨʘʬʠʢʠ, ʜʠʘʛʨʘʤʤʳ). ʉ ʫʯʝʪʦʤ 

ʢʦʤʧʣʝʢʩʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʝʣ ʣʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʳʡ ʘʥʘʣʠʟ, ʢʦʨʨʝʣʷʮʠ ʁ ʨʘʟʨʝʟʦʚ 

ʦʩʘʜʦʯʥʳʭ ʪʦʣʱ ʠ ʩʦʩʪʘʚʠʣ ʣʠʪʦʣʦʛʦ-ʩʪʘʨʪʠʛʘʬʠʯʝʩʢʠʝ ʩʭʝʤʳ. ʇʦʜʛʦʪʦʚʠʣ ʢ ʧʫʙʣʠʢʘʮʠʠ 

ʧʦʣʫʯʝʥʥʳʝ ʤʘʪʝʨʠʘʣ.r 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ. ʆʩʥʦʚʫ ʨʘʙʦʪʳ ʩʦʩʪʘʚʣʷʝʪ ʥʦʚʳʡ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʡ ʬʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʧʦʣʫʯʝʥʥʳʡ ʧʦ ʩʢʚʘʞʠʥʘʤ: ʧʨʦʩʤʦʪʨʝʥʥʳʝ ʰʣʠʬʳ 

ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ, ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʩʦʩʪʘʚ ʧʝʪʨʦʛʝʥʥʳʭ 

ʦʢʩʠʜʦʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʧʨʦʙ, ʨʝʟʫʣʴʪʘʪʳ ʜʠʘʪʦʤʦʚʳʭ ʠ ʧʘʣʠʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɼʘʥʥʳʝ ʧʦʣʫʯʝʥʳ ʩʦʚʨʝʤʝʥʥʳʤʠ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʥʠʢʘʣʴʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʮʝʥʪʨʘ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʃʀʅ ʉʆ ʈɸʅ (ʛ. ʀʨʢʫʪʩʢ), ʘ ʪʘʢʞʝ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ ʀɿʂ ʉʆ ʈɸʅ (ʛ. ʀʨʢʫʪʩʢ), ɻʀʅ ʉʆ ʈɸʅ (ʛ. 

ʋʣʘʥ-ʋʜʵ) ʠ ʌɻɹʆʋ ɺʆ (ʛ. ɺʦʨʦʥʝʞ). 

ɿʘʱʠʱʘʝʤʳʝ ʧʦʣʦʞʝʥʠʷ 

1. ɺ ʦʧʦʨʥʦʤ ʨʘʟʨʝʟʝ ʋʨʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʩʦʚʤʝʱʝʥʳ ʦʣʠʛʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ 

ʉʝʣʝʥʛʠʥʦ-ɺʠʪʠʤʩʢʦʛʦ ʧʨʦʛʠʙʘ ʠ ʥʝʦʛʝʥ-ʯʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ɹʘʡʢʘʣʴʩʢʦʡ ʨʠʬʪʦʚʦʡ 

ʩʠʩʪʝʤʳ. 

2. ʈʘʥʥʠʝ ʦʪʣʦʞʝʥʠʷ ʚʧʘʜʠʥ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɹʘʡʢʘʣʴʩʢʦʡ ʨʠʬʪʦʚʦʡ ʩʠʩʪʝʤʳ 

ʚʢʣʶʯʘʶʪ ʦʟʝʨʥʳʝ ʬʘʮʠʠ ʩ ʠʩʢʦʧʘʝʤʦʡ ʜʠʘʪʦʤʦʚʦʡ ʬʣʦʨʦʡ ʨʘʥʥʝʛʦ ʤʠʦʮʝʥʘ, ʩʨʝʜʥʝʛʦ-ʧʦʟʜʥʝʛʦ 

ʤʠʦʮʝʥʘ ʠ ʧʦʟʜʥʝʛʦ ʤʠʦʮʝʥʘ-ʨʘʥʥʝʛʦ ʧʣʠʦʮʝʥʘ. ɺ ʨʘʥʥʝʤ ʤʠʦʮʝʥʝ ʠ ʧʦʟʜʥʝʤ ʤʠʦʮʝʥʝ-ʨʘʥʥʝʤ 

ʧʣʠʦʮʝʥʝ ʦʟʝʨʥʳʝ ʦʪʣʦʞʝʥʠʷ ʠʤʝʣʠ ʣʦʢʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʚ ʩʨʝʜʥʝʤ-ʧʦʟʜʥʝʤ ʤʠʦʮʝʥʝ 

ʨʘʩʧʨʦʩʪʨʘʥʷʣʠʩʴ ʦʪ ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʳ ʜʦ ɺʠʪʠʤʩʢʦʛʦ ʧʣʦʩʢʦʛʦʨʴʷ.  

3. ɺ ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʤʝʥʷʶʪʩʷ ʨʘʥʥʠʝ-ʧʦʟʜʥʠʝ ʘʥʦʩʦʚʩʢʠʝ ʠ 

ʨʘʥʥʠʝ-ʧʦʟʜʥʠʝ ʧʦʩʣʝʘʥʦʩʦʚʩʢʠʝ ʬʘʮʠʘʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ ʦʪʣʦʞʝʥʠʡ. ʊʫʥʢʠʥʩʢʘʷ ʜʦʣʠʥʘ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʳ ʨʝʟʢʦ ʧʦʣʠʬʘʮʠʘʣʴʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʧʦʩʣʝʪʘʥʭʦʡʩʢʦʛʦ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ, ʦʪʨʘʞʘʶʱʠʤ ʝʝ ʙʦʣʝʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ. 

ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ ʠ ʧʫʙʣʠʢʘʮʠʠ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʨʘʙʦʪʳ ʜʦʢʣʘʜʳʚʘʣʠʩʴ ʥʘ 

ʢʦʥʬʝʨʝʥʮʠʠ çɻʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʵʚʦʣʶʮʠʷ ʣʠʪʦʩʬʝʨʳ ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʦʛʦ ʧʦʜʚʠʞʥʦʛʦ 

ʧʦʷʩʘ (ʦʪ ʦʢʝʘʥʘ ʢ ʢʦʥʪʠʥʝʥʪʫ)è (ʀɿʂ ʉʆ ʈɸʅ, ʀʨʢʫʪʩʢ, 2016), ʢʦʥʬʝʨʝʥʮʠʠ ʩʪʫʜʝʥʪʦʚ ʠ 

ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʧʦ ʥʘʫʢʘʤ ʦ ɿʝʤʣʝ (ʀɻʋ, ʀʨʢʫʪʩʢ, 2016), ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʤʦʣʦʜʝʞʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ çʉʪʨʦʝʥʠʝ ʣʠʪʦʩʬʝʨʳ ʠ ʛʝʦʜʠʥʘʤʠʢʘè (ʀɿʂ ʉʆ ʈɸʅ, ʀʨʢʫʪʩʢ, 2016 ʠ 2019), 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʇʨʝʩʥʦʚʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ï ʩʦʚʨʝʤʝʥʥʳʝ ʚʳʟʦʚʳè (ʃʀʅ ʉʆ 

ʈɸʅ, ʀʨʢʫʪʩʢ, 2018), ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɻʝʦʜʠʥʘʤʠʢʘ ʠ 

ʤʠʥʝʨʘʛʝʥʠʷ ʉʝʚʝʨʥʦʡ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠè (ɻʀʅ ɹʅʎ ʉʆ ʈɸʅ, ʋʣʘʥ-ʋʜʵ, 2018), XII 

ʈʦʩʩʠʡʩʢʦ-ʄʦʥʛʦʣʴʩʢʦʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ (ʀʨʢʫʪʩʢ, ʀɻʋ, 2018), European 



8 
 

Geosciences Union General Assembly (ɺʝʥʘ, ɸʚʩʪʨʠʷ, 2019), ɺʩʝʨʦʩʩʠʡʩʢʦʤ ʣʠʪʦʣʦʛʠʯʝʩʢʦʤ 

ʩʦʚʝʱʘʥʠʠ "ʃʠʪʦʣʦʛʠʷ ʦʩʘʜʦʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ɽʚʨʘʟʠʠ ʠ ʰʝʣʴʬʦʚʳʭ ʦʙʣʘʩʪʝʡ" (ʂʌʋ, ʂʘʟʘʥʴ, 

2019), ɺʩʝʨʦʩʩʠʡʩʢʦʤ ʩʠʤʧʦʟʠʫʤʝ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ, ʧʦʩʚʷʱʝʥʥʦʤ 90-ʣʝʪʠʶ ʩʦ ʜʥʷ 

ʨʦʞʜʝʥʠʷ ʘʢʘʜʝʤʠʢʘ ʅ.ɸ. ʃʦʛʘʯʝʚʘ çʈʠʬʪʦʛʝʥʝʟ, ʦʨʦʛʝʥʝʟ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʧʨʦʮʝʩʩʳè (ʀɿʂ ʉʆ 

ʈɸʅ, ʀʨʢʫʪʩʢ, 2019), 4-th International Conference on Paleolimnology of Northern Eurasia, VII-th 

Vereshchagin Baikal Conference (ʃʀʅ ʉʆ ʈɸʅ, ʀʨʢʫʪʩʢ, 2020), ʢʦʥʬʝʨʝʥʮʠʠ 

çʈʘʟʣʦʤʦʦʙʨʘʟʦʚʘʥʠʝ ʚ ʣʠʪʦʩʬʝʨʝ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʧʨʦʮʝʩʩʳè (ʀɿʂ ʉʆ ʈɸʅ, ʀʨʢʫʪʩʢ, 2021), 

ɹʘʡʢʘʣʴʩʢʦʡ ʤʦʣʦʜʝʞʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʬʠʟʠʢʝ (ɻʀ ʉʆ ʈɸʅ, ʋʣʘʥ-

ʋʜʵ, 2021), ʖʙʠʣʝʡʥʦʡ ʤʝʤʦʨʠʘʣʴʥʦʡ ʥʘʫʯʥʦʡ ʩʝʩʩʠʠ, ʧʦʩʚʷʱʝʥʥʦʡ 110-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ 

ʯʣʝʥʘ-ʢʦʨʨʝʩʧʦʥʜʝʥʪʘ ɸʅ ʉʉʉʈ ɺʣʘʜʠʤʠʨʘ ʅʠʢʦʣʘʝʚʠʯʘ ʉʘʢʩʘ (ʀʅɻɻ ʉʆ ʈɸʅ, ʅʦʚʦʩʠʙʠʨʩʢ, 

2021), XVII ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɼʠʘʪʦʤʦʚʳʝ ʚʦʜʦʨʦʩʣʠ: ʤʦʨʬʦʣʦʛʠʷ, 

ʙʠʦʣʦʛʠʷ, ʩʠʩʪʝʤʘʪʠʢʘ, ʬʣʦʨʠʩʪʠʢʘ, ʵʢʦʣʦʛʠʷ, ʧʘʣʝʦʛʝʦʛʨʘʬʠʷ, ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʷè (ɹʝʣʘʨʫʩʴ, ʛ. 

ʄʠʥʩʢ 2021). ʇʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʦ 35 ʨʘʙʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ, 2 ʩʪʘʪʴʠ ʚ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʞʫʨʥʘʣʘʭ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʢʚʘʨʪʠʣʠ ʠ 5 ʩʪʘʪʝʡ ʚ ʞʫʨʥʘʣʘʭ ʠʟ ʩʧʠʩʢʘ ɺɸʂ. 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʨʘʙʦʪʳ. ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, 6 ʛʣʘʚ, ʟʘʢʣʶʯʝʥʠʷ ʠ 

ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ ʠʟ 192 ʥʘʠʤʝʥʦʚʘʥʠʡ. ʆʙʱʠʡ ʦʙʲʝʤ 207 ʩʪʨʘʥʠʮ. ʈʘʙʦʪʘ ʚʢʣʶʯʘʝʪ 97 

ʨʠʩʫʥʢʦʚ ʠ 4 ʪʘʙʣʠʮʳ. 

ɺ ʧʝʨʚʦʡ ʛʣʘʚʝ ʧʨʠʚʝʜʝʥ ʦʙʟʦʨ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʣʠʪʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ɹʘʨʛʫʟʠʥʩʢʦʡ ʠ ʊʫʥʢʠʥʩʢʦʡ ʜʦʣʠʥʘʭ, ʚʦ ʚʪʦʨʦʡ ï ʩʚʝʜʝʥʠʷ ʦʙ ʦʙʲʝʢʪʘʭ ʠ ʤʝʪʦʜʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʚ ʪʨʝʪʴʝʡ ï ʦʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʦʣʠʥ, ʚ ʯʝʪʚʝʨʪʦʡ ʠ ʧʷʪʦʡ ï ʨʝʟʫʣʴʪʘʪʳ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ, 

ʣʠʪʦʛʝʦʭʠʤʠʯʝʩʢʠʭ, ʜʠʘʪʦʤʦʚʳʭ ʠ ʧʘʣʠʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʩʘʜʦʯʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʚ 

ʰʝʩʪʦʡ ʜʘʥ ʩʠʥʪʝʟ ʧʦʣʫʯʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʦʙʦʟʥʘʯʝʥ ʭʘʨʘʢʪʝʨ ʩʪʨʫʢʪʫʨʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ɹʘʨʛʫʟʠʥʩʢʦʡ ʠ ʊʫʥʢʠʥʩʢʦʡ ʜʦʣʠʥ ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʨʘʟʚʠʪʠʝʤ ʖʞʥʦ- ɹʘʡʢʘʣʴʩʢʦʡ ʚʧʘʜʠʥʳ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʷʣʘʩʴ ʚ ʨʘʤʢʘʭ ʉʦʚʤʝʩʪʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʜʠʥʘʤʠʯʝʩʢʦʡ ʠ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ ʀɻʋ ʠ ʀɿʂ ʉʆ ʈɸʅ ʧʨʠ 

ʘʩʧʠʨʘʥʪʩʢʦʡ ʧʦʜʛʦʪʦʚʢʝ ʥʘ ʢʘʬʝʜʨʝ ʜʠʥʘʤʠʯʝʩʢʦʡ ʛʝʦʣʦʛʠʠ ʀɻʋ ʠ ʟʘʚʝʨʰʘʣʘʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ 

ʠʟʦʪʦʧʠʠ ʠ ʛʝʦʭʨʦʥʦʣʦʛʠʠ ʀɿʂ ʉʆ ʈɸʅ. ʀʩʧʦʣʴʟʦʚʘʣʩʷ ʢʝʨʥ ʩʢʚʘʞʠʥ ɹʘʡʢʘʣʴʩʢʦʛʦ ʬʠʣʠʘʣʘ 

çʉʦʩʥʦʚʛʝʦʣʦʛʠʷè ʌɻʋɻʇ çʋʨʘʥʛʝʦʣʦʛʦʨʘʟʚʝʜʢʘè ʠ ʢʝʨʥ ʩʢʚ. ʊʫʥʢʘ-13, ʧʨʦʡʜʝʥʥʦʡ ʟʘ ʩʯʝʪ 

ʩʨʝʜʩʪʚ ʈʌʌʀ. ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʘ 

Agilent 7500ce, ʩʢʘʥʠʨʫʶʱʝʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ (ʉʕʄ) Quanta-200 FEI Company ʩ ʕɼʉ-

ʩʧʝʢʪʨʦʤʝʪʨʦʤ ʎʂʇ çʋʣʴʪʨʘʤʠʢʨʦʘʥʘʣʠʟè ʃʀʅ ʉʆ ʈɸʅ ʠ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʜʠʬʨʘʢʪʦʤʝʪʨʘ 

ɼʈʆʅ-3.0 ʎʂʇ çɻʝʦʭʨʦʥʦʣʦʛʠʷ ʠ ʛʝʦʜʠʥʘʤʠʢʘè ʀɿʂ ʉʆ ʈɸʅ. ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʛʣʫʙʦʢʫʶ ʠ 

ʠʩʢʨʝʥʥʶʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʥʘʫʯʥʦʤʫ ʨʫʢʦʚʦʜʠʪʝʣʶ ʜ.ʛ.-ʤ.ʥ., ʧʨʦʬʝʩʩʦʨʫ ʉ.ɺ. ʈʘʩʩʢʘʟʦʚʫ ʠ 

ʥʘʫʯʥʦʤʫ ʢʦʥʩʫʣʴʪʘʥʪʫ ʧʦ ʜʠʘʪʦʤʦʚʳʤ ʚʦʜʦʨʦʩʣʷʤ ʢ.ʙ.ʥ. ʄ.ɺ. ʋʩʦʣʴʮʝʚʦʡ (ʃʀʅ ʉʆ ʈɸʅ), ʘ 

ʪʘʢʞʝ ʀ.ʉ. ʏʫʚʘʰʦʚʦʡ (ʀɿʂ ʉʆ ʈɸʅ, ʀɻʋ) ) ï ʟʘ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 
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ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʃ.ɸ. ʊʠʪʦʚʦʡ (ʃʀʅ ʉʆ ʈɸʅ) ï ʟʘ ʨʝʟʫʣʴʪʘʪʳ ʜʠʘʪʦʤʦʚʦʛʦ ʘʥʘʣʠʟʘ, 

ɺ.ʃ. ʂʦʣʦʤʠʡʮʫ, ʈ.ʎ. ɹʫʜʘʝʚʫ (ɻʀʅ ʉʆ ʈɸʅ) ï ʟʘ ʧʨʝʜʦʩʪʘʚʣʝʥʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʤʘʪʝʨʠʘʣʳ ʠ ʦʙʩʫʞʜʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʊ.ɸ. 

ʗʩʥʳʛʠʥʦʡ ʠ ʄ.ɽ. ʄʘʨʢʦʚʦʡ (ʀɿʂ ʉʆ ʈɸʅ) ï ʟʘ ʚʳʧʦʣʥʝʥʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʦʧʨʝʜʝʣʝʥʠʷ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʧʦʨʦʜʘʭ ʤʝʪʦʜʦʤ ʀʉʇ-ʄʉ, ʭʠʤʠʢʘʤ-ʘʥʘʣʠʪʠʢʘʤ ɻ.ɺ. ɹʦʥʜʘʨʝʚʦʡ ʠ ʄ.ʄ. 

ʉʘʤʦʡʣʝʥʢʦ (ʀɿʂ ʉʆ ʈɸʅ) ï ʟʘ ʚʳʧʦʣʥʝʥʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʪʨʦʛʝʥʥʳʭ ʦʢʩʠʜʦʚ 

ʚ ʧʦʨʦʜʘʭ, ʧʘʣʠʥʦʣʦʛʘʤ ʅ.ɺ. ʂʫʣʘʛʠʥʦʡ  (ʀɿʂ ʉʆ ʈɸʅ), ʉ.ɸ. ʈʝʰʝʪʦʚʦʡ (ʀɻʍ ʉʆ ʈɸʅ) ʠ ʊ.ʌ. 

ʊʨʝʛʫʙ (ʌɻɹʆʋ ɺʆ) ï ʟʘ ʚʳʧʦʣʥʝʥʥʳʝ ʘʥʘʣʠʟʳ ʩʧʦʨ ʠ ʧʳʣʴʮʳ, ɻ.ʅ. ɸʣʝʢʩʘʥʜʨʦʚʦʡ (ɻʀʅ ʈɸʅ) 

ʟʘ ʢʦʥʩʫʣʴʪʘʪʠʚʥʫʶ ʧʦʤʦʱʴ, ɺ.ɺ. ɸʢʫʣʦʚʦʡ ʠ ʄ.ʅ. ʈʫʙʮʦʚʦʡ (ʀɿʂ ʉʆ ʈɸʅ) ï ʟʘ ʚʳʧʦʣʥʝʥʥʳʝ 

ʨʝʥʪʛʝʥʦʤʝʪʨʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ, ʊ.ɸ. ʂʦʨʥʠʣʦʚʦʡ (ʀɿʂ ʉʆ ʈɸʅ) ï ʟʘ ʢʦʥʩʫʣʴʪʘʮʠʠ ʠ ʮʝʥʥʳʝ 

ʟʘʤʝʯʘʥʠʷ ʧʨʠ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜ ʠ ʉ.ɸ. ʉʘʩʠʤʫ (ʀɻʋ) ï ʟʘ 

ʧʦʤʦʱʴ ʚ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʠ ʰʣʠʬʦʚ. ʆʩʦʙʫʶ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ʘʚʪʦʨ ʚʳʨʘʞʘʝʪ ʜ.ʛ.-ʤ.ʥ., 

ʧʨʦʬʝʩʩʦʨʫ ɸ.ʖ. ʂʘʟʘʥʩʢʦʤʫ (ʄɻʋ; ɻʀʅ ʈɸʅ) ʠ ʢ.ʛ.-ʤ.ʥ., ɸ.ʉ. ʊʝʩʘʢʦʚʫ (ɻʀʅ ʈɸʅ) ʟʘ 

ʧʦʜʨʦʙʥʳʡ ʘʥʘʣʠʟ ʨʘʙʦʪʳ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʫʶ ʢʨʠʪʠʢʫ. ʈʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝʤ ʛʨʘʥʪʘʤʠ ʈʌʌʀ ˉ 18-35-00417 ʤʦʣ_ʘ ʠ ˉ 19-04-00746ɸ.
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ɻʣʘʚʘ 1. ʆʙʟʦʨ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʨʘʙʦʪ 

 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʩʘʜʦʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ɹʘʨʛʫʟʠʥʩʢʦʡ, ʊʫʥʢʠʥʩʢʦʡ ʜʦʣʠʥ (ʨʠʩ. 1.1.) ʠ 

ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʇʨʠʙʘʡʢʘʣʴʷ ʠ ɿʘʙʘʡʢʘʣʴʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠʚʣʝʢʘʣʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʝʩʢʦʚ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ (ʧʝʩʯʘʥʦʡ ʪʦʣʱʠ) ʚ ʩʘʤʦʡ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ. 

ʆʩʘʜʦʯʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʟʘʣʝʛʘʶʱʠʝ ʚʦ ʚʧʘʜʠʥʘʭ ʙʘʡʢʘʣʴʩʢʦʛʦ ʪʠʧʘ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠ ʥʠʞʝ 

ʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʧʝʩʢʦʚ, ʠʟʫʯʘʣʠʩʴ ʧʦ ʬʨʘʛʤʝʥʪʘʨʥʳʤ ʦʙʥʘʞʝʥʠʷʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʢʚʘʞʠʥ. 

ɹʳʣʠ ʦʪʯʝʪʣʠʚʦ ʦʙʦʟʥʘʯʝʥʳ ʫʛʣʝʥʦʩʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʦʥʢʦʟʝʨʥʠʩʪʳʝ ʦʪʣʦʞʝʥʠʷ, 

ʚʳʜʝʣʝʥʥʳʝ ʚ ʚʠʜʝ ʫʛʣʝʥʦʩʥʦʡ (ʪʘʥʭʦʡʩʢʦʡ) ʩʚʠʪʳ. ʄʝʞʜʫ ʧʝʩʯʘʥʦʡ ʪʦʣʱʝʡ ʠ ʫʛʣʝʥʦʩʥʦʡ 

ʩʚʠʪʦʡ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʦʪʣʦʞʝʥʠʷ ʦʭʨʠʩʪʦʡ (ʘʥʦʩʦʚʩʢʦʡ) ʩʚʠʪ,r ʩʣʦʞʝʥʥʦʡ ʧʝʩʢʘʤʠ, 

ʛʨʘʚʝʣʠʪʘʤʠ ʠ ʛʘʣʝʯʥʠʢʘʤʠ.  

 

ʈʠʩ. 1.1. ɹʘʩʩʝʡʥʳ ʠ ʭʨʝʙʪʳ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɹʘʡʢʘʣʴʩʢʦʡ ʨʠʬʪʦʚʦʡ ʩʠʩʪʝʤʳ. 

ɺʧʘʜʠʥʳ: 1 ï ʄʦʥʜʠʥʩʢʘʷ, 2 ï ʍʦʡʪʦʛʦʣʴʩʢʘʷ, 3 ï ʊʫʨʘʥʩʢʘʷ, 4 ï ʊʫʥʢʠʥʩʢʘʷ, 5 ï ʊʦʨʩʢʘʷ, 

6 ï ɹʳʩʪʨʠʥʩʢʘʷ, 7 ï ʊʘʥʭʦʡʩʢʘʷ, 8 ï ʖʞʥʦ-ɹʘʡʢʘʣʴʩʢʘʷ, 9 ï ʋʩʪʴ-ʉʝʣʝʥʛʠʥʩʢʘʷ, 10 ï 

ʀʪʘʥʮʠʥʩʢʘʷ, 11 ï ʍʘʤʩʢʘʷ, 12 ï ʂʦʪʦʢʝʣʴʩʢʘʷ, 13 ï ʊʫʨʢʠʥʩʢʘʷ, 14 ï ʄʘʢʩʠʤʠʭʠʥʩʢʘʷ, 15 ï 

ʗʤʙʫʡʩʢʘʷ, 16 ï ʋʩʪʴ-ɹʘʨʛʫʟʠʥʩʢʘʷ, 17 ï ɹʘʨʛʫʟʠʥʩʢʘʷ, 18 ï ʗʩʩʢʘʷ, 19 ï ɹʦʛʫʥʜʠʥʩʢʘʷ, 20 ï 

ɻʘʨʛʠʥʩʢʘʷ, 21 ï ɸʤʫʪʩʢʘʷ, 22 ï ʊʫʨʘʢʠ, 23 ï ʅʠʨʦʢʦʥʩʢʘʷ. ʊʨʘʥʩʪʝʥʩʠʦʥʥʳʝ ʩʝʛʤʝʥʪʳ: ʎɹ ï 

ʎʝʥʪʨʘʣʴʥʦ-ɹʘʨʛʫʟʠʥʩʢʠʡ, ʗʄ ï ʗʤʙʫʡʩʢʠʡ. ʀʥʚʝʨʩʠʦʥʥʳʝ ʩʝʢʪʦʨʳ ʩʞʘʪʠʷ: ɽʂ ï ɽʣʦʚʩʢʦ-

ʂʫʣʪʫʢʩʢʠʡ, ʅʄ ï ʅʠʣʦʚʩʢʦ-ʄʦʥʜʠʥʩʢʠʡ, ʖɹ ï ʖʞʥʦ-ɹʘʨʛʫʟʠʥʩʢʠʡ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ 
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ʠʩʧʦʣʴʟʦʚʘʥ ʬʨʘʛʤʝʥʪ ʩʭʝʤʳ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɹʘʡʢʘʣʴʩʢʦʡ ʨʠʬʪʦʚʦʡ ʩʠʩʪʝʤʳ ʠʟ ʨʘʙʦʪʳ 

[ʌʣʦʨʝʥʩʦʚ, 1960] ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʠ ʜʦʧʦʣʥʝʥʠʷʤʠ. 

ʃʝʛʝʥʜʘ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʚʦ ʚʧʘʜʠʥʘʭ ʙʘʡʢʘʣʴʩʢʦʛʦ ʪʠʧʘ ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʚ 1950-ʭ ʛʦʜʘʭ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʤʘʩʰʪʘʙʘ 1:1 000 000 ʣʠʩʪʘ ʄï

48 ʠ ʦʙʲʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʠ ʢ ʥʝʡ ʩʦʩʪʘʚʣʝʥʥʦʡ ʅʘʣʝʪʦʚʳʤ ʚ 1956 ʛ. ɺʦ ʚʧʘʜʠʥʘʭ ʮʝʥʪʨʘʣʴʥʦʡ 

ʯʘʩʪʠ ɹʘʡʢʘʣʴʩʢʦʡ ʨʠʬʪʦʚʦʡ ʟʦʥʳ ʙʳʣ ʦʙʦʟʥʘʯʝʥ ʝʜʠʥʳʡ ʧʨʦʮʝʩʩ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʫʛʣʝʥʦʩʥʦʡ 

ʩʚʠʪʳ ʤʠʦʮʝʥʘïʥʠʞʥʝʛʦ ʧʣʠʦʮʝʥʘ (N1ïN2
1tn), ʦʭʨʠʩʪʦʡ ʩʚʠʪʳ ʚʝʨʭʥʝʛʦ ʧʣʠʦʮʝʥʘï

ʵʦʧʣʝʡʩʪʦʮʝʥʘ (N2
2ïQɽan) ʠ ʚʳʰʝʣʝʞʘʱʠʭ ʦʭʨʠʩʪʦʡ, ʪʫʬʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʦʡ ʠ ʧʝʩʯʘʥʦʡ ʩʚʠʪ (ʨʠʩ. 

1.2). ʆʙʩʫʞʜʘʣʩʷ ʪʘʢʞʝ ʚʦʧʨʦʩ ʦ ʚʦʟʤʦʞʥʦʤ ʨʘʟʚʠʪʠʠ ʚʧʘʜʠʥ ʙʘʡʢʘʣʴʩʢʦʛʦ ʪʠʧʘ ʜʦ ʥʘʢʦʧʣʝʥʠʷ 

ʫʛʣʝʥʦʩʥʦʡ ʩʚʠʪʳ.  

 

1.1. ʋʛʣʝʥʦʩʥʘʷ (ʪʘʥʭʦʡʩʢʘʷ) ʩʚʠʪʘ 

ʉʪʨʘʪʦʪʠʧ ʫʛʣʝʥʦʩʥʦʡ ʩʚʠʪʳ ʚʳʜʝʣʝʥ ʥʘ ʶʞʥʦʤ ʧʦʙʝʨʝʞʴʝ ɹʘʡʢʘʣʘ. ʉʚʦʝ ʥʘʟʚʘʥʠʝ 

çʪʘʥʭʦʡʩʢʘʷè ʩʚʠʪʘ ʧʦʣʫʯʠʣʘ ʧʦ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʩʪʘʥʮʠʠ ʊʘʥʭʦʡ, ʥʦ ʬʘʢʪʠʯʝʩʢʠ ʚ ʝʝ 

ʦʢʨʝʩʪʥʦʩʪʷʭ ʠʤʝʶʪʩʷ ʣʠʰʴ ʬʨʘʛʤʝʥʪʘʨʥʳʝ ʚʳʭʦʜʳ ʫʛʣʝʥʦʩʥʳʭ ʥʝʦʛʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʢ ʪʦʤʫ 

ʞʝ ʩʣʘʙʦ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʝ.  

ʉʥʘʯʘʣʘ ʫʛʣʝʥʦʩʥʳʝ ʛʣʠʥʠʩʪʦ-ʘʣʝʚʨʦʣʠʪʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʥʘ ʊʘʥʭʦʡʩʢʦʡ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʫʧʝʥʠ ʶʞʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ɹʘʡʢʘʣʘ ʠ ʚ ʫʟʢʠʭ ʦʧʫʱʝʥʥʳʭ ʟʦʥʘʭ ʪʝʨʨʠʪʦʨʠʠ 

ɹʫʨʷʪʠʠ [ʄʘʟʠʣʦʚ ʠ ʜʨ., 1972]. ɺ ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʝ ʚʦʟʨʘʩʪ ʦʪʣʦʞʝʥʠʡ ʵʪʦʛʦ ʪʠʧʘ ʙʳʣ 

ʦʧʨʝʜʝʣʝʥ ʧʦ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʤ ʩʧʝʢʪʨʘʤ ʢʘʢ ʩʨʝʜʥʝʧʣʠʦʮʝʥʦʚʳʡ ʚ ʨʘʙʦʪʘʭ ʉ.ʄ. ɿʘʤʘʨʘʝʚʘ 

1952ï1954 ʛʛ. ʇʦʟʞʝ ʵʪʠ ʩʧʝʢʪʨʳ ʙʳʣʠ ʩʦʧʦʩʪʘʚʣʝʥʳ ʩʦ ʩʧʝʢʪʨʘʤʠ ʦʪʣʦʞʝʥʠʡ ʫʛʣʝʥʦʩʥʦʡ 

ʬʦʨʤʘʮʠʠ ʜʨʫʛʠʭ ʚʧʘʜʠʥ ʙʘʡʢʘʣʴʩʢʦʛʦ ʪʠʧʘ ʩ ʠʟʤʝʥʝʥʠʝʤ ʚʦʟʨʘʩʪʘ ʥʘ ʤʠʦʮʝʥʦʚʳʡ [ʃʦʛʘʯʝʚ, 

1958ʘ, ʙ].  

ʆʪʣʦʞʝʥʠʷ ʫʛʣʝʥʦʩʥʦʡ ʩʚʠʪʳ ʙʳʣʠ ʚʩʢʨʳʪʳ ʩʢʚʘʞʠʥʘʤʠ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʳ. ɺʳʭʦʜʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ ʦʪʤʝʯʘʣʠʩʴ ʚ ʨʘʡʦʥʝ ʧʦʩ. 

ʂʫʨʫʤʢʘʥ. ɺʙʣʠʟʠ ʩʝʣʘ ɹʦʜʦʥ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʛʦʨʝʣʴʥʠʢʠ, ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʘʤʦʚʦʟʛʦʨʘʥʠʷ ʫʛʣʝʡ ʧʨʠ ʵʢʩʧʦʥʠʨʦʚʘʥʠʠ ʠ ʦʢʠʩʣʝʥʠʠ ʥʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ [ʈʘʩʩʢʘʟʦʚ ʠ ʜʨ., 

2016ʘ]. ɹʣʠʟʢʦ ʢ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʫʛʣʝʥʦʩʥʘʷ ʩʚʠʪʘ ʚʩʢʨʳʪʘ ʩʢʚʘʞʠʥʘʤʠ ʫ ʩʝʣ ɹʦʜʦʥ ʠ ɸʣʛʘ 

(ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ ʛʣʫʙʠʥʘʭ 4 ʠ 17 ʤ ʚ ʩʢʚ. 2, 5) [ʐʘʨʦʥʦʚ, 1954].  

ʅʘʠʙʦʣʝʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦʣʫʯʝʥʳ ʧʦ ʩʢʚ. 1-ʈ, ʧʨʦʡʜʝʥʥʦʡ ʚ ʮʝʥʪʨʘʣʴʥʦʡ 

ʯʘʩʪʠ ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʳ ʫ ʩ. ʄʦʛʦʡʪʦ ʥʘ ʛʣʫʙʠʥʫ 1420 ʤ [ʂʦʥʝʚʘ, 1955]. ʅʘ ʢʦʨʝ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʤʝʪʘʧʦʨʦʜ ʜʦʢʝʤʙʨʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʜʨʝʩʚʷʥʠʩʪʦ-ʛʣʠʥʠʩʪʳʤ ʤʘʪʝʨʠʘʣʦʤ (20 ʤ) 

ʩ ʨʘʟʤʳʚʦʤ ʟʘʣʝʛʘʶʪ ʫʛʣʠʩʪʳʝ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʝ ʩʣʘʥʮʳ, ʘʣʝʚʨʦʣʠʪʳ, ʛʣʠʥʳ ʩ ʚʢʣʶʯʝʥʠʷʤʠ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʠ ʧʘʥʮʠʨʝʡ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ, ʦʪʤʝʯʝʥʥʳʭ ʚ ʠʥʪʝʨʚʘʣʝ 1268ï1267 

ʤ ʠ 1178ï1202 ʤ, ʩʣʶʜʠʩʪʳʝ ʠ ʛʣʠʥʠʩʪʳʝ ʧʝʩʯʘʥʠʢʠ ʩ ʛʨʘʚʠʝʤ, ʛʘʣʴʢʦʡ ʠ ʧʦʜʯʠʥʝʥʥʳʤʠ 
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ʧʨʦʩʣʦʷʤʠ ʙʫʨʳʭ ʫʛʣʝʡ (ʜʦ 15 ʩʤ), ʧʝʩʯʘʥʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʦʞʝʣʝʟʥʝʥʥʳʭ ʧʝʩʯʘʥʠʢʦʚ (1395ï

1115 ʤ). ʄʦʱʥʦʩʪʴ ʩʚʠʪʳ 280 ʤ. ɺʳʰʝ ʧʦ ʨʘʟʨʝʟʫ ʣʝʞʘʪ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʝ ʦʪʣʦʞʝʥʠʷ, 

ʦʪʥʝʩʝʥʥʳʝ ʢ ʤʠʦʮʝʥʫ-ʧʣʠʦʮʝʥʫ, ʤʦʱʥʦʩʪʴʶ 300 ʤ ʠ ʦʩʘʜʢʠ ʚʝʨʭʥʝʛʦ ʧʣʠʦʮʝʥʘ-ʧʣʝʡʩʪʦʮʝʥʘ 

ʤʦʱʥʦʩʪʴʶ 820 ʤ. 

 

ʈʠʩ. 1.2. 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʨʘʟʨʝʟʦʚ 

ʢʘʡʥʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ʊʫʥʢʠʥʩʢʦʡ ʜʦʣʠʥʳ (ʘ), 

ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ 

ʦʟ. ɹʘʡʢʘʣ (ʙ) ʠ 

ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʳ (ʚ) 

[ʃʦʛʘʯʝʚ, 1958ʘ]. 

1 ï ʛʣʠʥʳ, 

ʘʣʝʚʨʠʪʳ, ʘʣʝʚʨʦʣʠʪʳ; 2 ï 

ʧʝʩʢʠ; 3 ï ʧʝʩʯʘʥʠʢʠ; 4 ï 

ʢʦʥʛʣʦʤʝʨʘʪʳ, ʛʘʣʝʯʥʠʢʠ, 

ʙʨʝʢʯʠʠ, ʛʨʘʚʠʡʥʳʝ ʧʝʩʢʠ; 

5 ï ʪʫʬʳ, ʪʫʬʬʠʪʳ; 6 ï 

ʜʠʘʪʦʤʠʪʳ, ʜʠʘʪʦʤʦʚʳʝ 

ʛʣʠʥʳ; 7 ï ʙʘʟʘʣʴʪʳ; 8 ï 

ʪʦʨʬʷʥʠʢʠ; 9 ï ʙʫʨʳʝ ʫʛʣʠ; 

10 ï ʧʘʨʦʧʦʨʦʜʳ 

ʜʦʢʝʤʙʨʠʷ; 11 ï 

ʦʨʪʦʧʦʨʦʜʳ ʜʦʢʝʤʙʨʠʷ. 

ɺ ʊʫʥʢʠʥʩʢʦʡ ʜʦʣʠʥʝ ʫʛʣʝʥʦʩʥʘʷ (ʪʘʥʭʦʡʩʢʘʷ) ʩʚʠʪʘ ʩʣʦʞʝʥʘ ʩʣʘʙʦʣʠʪʠʬʠʮʠʨʦʚʘʥʥʳʤʠ 

ʘʣʝʚʨʦʣʠʪʘʤʠ, ʘʨʛʠʣʣʠʪʘʤʠ, ʛʨʘʚʝʣʠʪʘʤʠ, ʧʝʩʯʘʥʠʢʘʤʠ ʩ ʧʣʘʩʪʘʤʠ ʙʫʨʳʭ ʫʛʣʝʡ, ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ 

ʦʪʤʝʯʘʶʪʩʷ ʛʦʨʠʟʦʥʪʳ ʦʣʠʚʠʥʦʚʳʭ ʙʘʟʘʣʴʪʦʚ [ʃʦʛʘʯʝʚ, ʂʨʘʚʯʝʥʢʦ 1955]. ɻʨʫʙʦʦʙʣʦʤʦʯʥʳʝ 

ʬʘʮʠʠ ʜʣʷ ʩʚʠʪʳ ʥʝ ʭʘʨʘʢʪʝʨʥʳ. ɺ ʦʛʨʘʥʠʯʝʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚ ʥʝʡ ʚʩʪʨʝʯʘʶʪʩʷ ʣʠʰʴ ʛʨʘʚʝʣʠʪʳ 

ʠ ʤʝʣʢʦ- ʠ ʩʨʝʜʥʝʛʘʣʝʯʥʳʝ ʢʦʥʛʣʦʤʝʨʘʪʳ, ʬʠʢʩʠʨʫʶʱʠʝ ʧʦʣʦʞʝʥʠʝ ʨʝʯʥʳʭ ʨʫʩʝʣ, ʜʝʣʴʪ ʠ 

ʙʝʨʝʛʦʚʳʭ ʣʠʥʠʡ ʠʩʢʦʧʘʝʤʳʭ ʦʟʝʨ [ʃʦʛʘʯʝʚ, 1974]. 



13 
 

ʉʫʱʝʩʪʚʝʥʥʫʶ ʜʦʣʶ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʪʘʥʭʦʡʩʢʦʡ ʩʚʠʪʳ ʩʦʩʪʘʚʣʷʶʪ ʙʘʟʘʣʴʪʦʚʳʝ ʧʦʪʦʢʠ ʠ 

ʠʭ ʩʝʨʠʠ ʤʦʱʥʦʩʪʴʶ ʦʪ 5 ʜʦ 80 ʤ. ɹʘʟʘʣʴʪʦʚʳʝ ʣʘʚʳ ʠʟʚʝʨʛʘʣʠʩʴ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ 

ʊʫʥʢʠʥʩʢʦʡ ʜʦʣʠʥʳ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʝʝ ʶʞʥʦʤ ʧʣʝʯʝ (ʭʨʝʙʪʳ ʄʫʥʢʫ-ʉʘʨʜʳʢ, 

ʋʨʛʫʜʝʝʚʩʢʠʡ, ʍʘʤʘʨ-ɼʘʙʘʥ). ɺ ʫʛʣʝʥʦʩʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʊʫʥʢʠʥʩʢʦʡ ʚʧʘʜʠʥʳ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ 

ʭʘʨʘʢʪʝʨʥʳʝ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ ʢʦʤʧʣʝʢʩʳ ʩʦʯʝʪʘʥʠʷ ʭʚʦʡʥʳʭ ʠ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ 

ʧʨʠ ʫʯʘʩʪʠʠ ʪʝʧʣʦʣʶʙʠʚʳʭ ʬʦʨʤ. ɺ ʨʷʜʝ ʨʘʙʦʪ [ɾʫʨʘʣʝʚʘ, 1936; ɾʫʟʝ, 1952; ʏʝʨʝʤʠʩʠʥʦʚʘ, 

1968, 1973; ʇʦʧʦʚʘ, 1964; ʇʦʧʦʚʘ ʠ ʜʨ., 1989; ʇʘʣʠʙʠʥ, 1936 ʠ ʜʨ.] ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ 

ʧʨʝʩʥʦʚʦʜʥʳʝ ʤʠʦʮʝʥ-ʧʣʠʦʮʝʥʦʚʳʝ ʠʩʢʦʧʘʝʤʳʝ ʜʠʘʪʦʤʦʚʳʝ ʚʦʜʦʨʦʩʣʠ. ʇʦ ʩʨʘʚʥʠʪʝʣʴʥʦʤʫ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʠʭ ʩʦʩʪʘʚʘ ʚʳʜʝʣʝʥʳ ʢʦʤʧʣʝʢʩʳ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʦʪ ʩʨʝʜʥʝʛʦ ʜʦ ʧʦʟʜʥʝʛʦ 

ʤʠʦʮʝʥʘ ʠ ʧʦʟʜʥʝʛʦ ʧʣʠʦʮʝʥʘ [ʏʝʨʝʤʠʩʠʥʦʚʘ, 1973]. 

ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʣʝʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ ʚ 1993ï1999 ʛʛ. ʧʨʦʚʦʜʠʣʠʩʴ ʨʘʙʦʪʳ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʧʨʦʝʢʪʫ çɹʘʡʢʘʣ-ʙʫʨʝʥʠʝè. 

ɹʳʣʠ ʚʩʢʨʳʪʳ ʜʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ɹʘʡʢʘʣʘ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʧʦʩʣʝʜʥʠʭ 8 ʤʣʥ ʣʝʪ [ʂʫʟʴʤʠʥ 

ʠ ʜʨ., 2009]. ʅʠʞʝʣʝʞʘʱʘʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʦʩʪʘʣʘʩʴ ʥʝʠʟʫʯʝʥʥʦʡ.  

 

1.2.  ɼʦʪʘʥʭʦʡʩʢʠʝ ʦʪʣʦʞʝʥʠʷ 

ɺʦʧʨʦʩ ʦ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʦʩʘʜʦʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʦ ʚʧʘʜʠʥʘʭ ʙʘʡʢʘʣʴʩʢʦʛʦ ʪʠʧʘ 

ʨʝʰʘʣʩʷ ʥʝʦʜʥʦʟʥʘʯʥʦ. ɺ ʦʙʦʙʱʝʥʠʠ ʧʦ ʩʪʨʘʪʠʛʨʘʬʠʠ ʦʩʘʜʦʯʥʦʛʦ ʥʘʧʦʣʥʝʥʠʷ ʚʧʘʜʠʥ ʅ.ɸ. 

ʃʦʛʘʯʝʚ [1974, ʩ. 90] ʧʠʩʘʣ: çʆʜʥʦ ʚʨʝʤʷ ʢʘʟʘʣʦʩʴ, ʯʪʦ ʥʠʞʥʠʡ ʷʨʫʩ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʨʘʥʥʝʤʫ 

ʦʨʦʛʝʥʥʦʤʫ ʵʪʘʧʫ, ʥʘʯʠʥʘʝʪʩʷ ʦʪʣʦʞʝʥʠʷʤʠ ʤʠʦʮʝʥʘé, ʥʦ ʧʦʟʞʝ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʚ ʨʷʜʝ ʤʝʩʪ 

ʨʘʟʨʝʟ ʢʘʡʥʦʟʦʡʩʢʦʛʦ ʟʘʧʦʣʥʝʥʠʷ ʥʘʨʘʱʠʚʘʝʪʩʷ ʢ ʥʠʟʫ ʙʦʣʝʝ ʜʨʝʚʥʠʤʠ ʩʣʦʷʤʠè.  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʦʪʣʦʞʝʥʠʡ ʊʘʥʭʦʡʩʢʦʛʦ ʪʨʝʪʠʯʥʦʛʦ ʧʦʣʷ ʥʘ ʶʞʥʦʤ ʧʦʙʝʨʝʞʴʝ ɹʘʡʢʘʣʘ 

ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʥʠʞʥʠʝ ʩʣʦʠ ʫʛʣʝʥʦʩʥʦʡ ʩʚʠʪʳ, ʟʘʣʝʛʘʶʱʠʝ ʥʘ ʛʦʨʠʟʦʥʪʝ çʩʠʥʠʭ ʛʣʠʥè, 

ʠʤʝʶʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʜʨʝʚʥʠʡ ʚʦʟʨʘʩʪ (ʥʝ ʜʨʝʚʥʝʝ ʩʨʝʜʥʝʛʦ ʠʣʠ ʚʝʨʭʥʝʛʦ ʦʣʠʛʦʮʝʥʘ) [ʈʷʙʫʭʠʥ, 

1935; ʇʦʧʦʚʘ, 1964; ʃʦʛʘʯʝʚ, 1974]. ʆʪʣʦʞʝʥʠʷ ʚʝʨʭʥʝʛʦ ʦʣʠʛʦʮʝʥʘ ʙʳʣʠ ʚʩʢʨʳʪʳ ɾʝʤʯʫʛʩʢʦʡ 

ʩʢʚʘʞʠʥʦʡ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʊʫʥʢʠʥʩʢʦʡ ʚʧʘʜʠʥʳ ʚ ʦʩʥʦʚʘʥʠʠ ʨʘʟʨʝʟʘ ʫʛʣʝʥʦʩʥʦʡ (ʪʘʥʭʦʡʩʢʦʡ) 

ʩʚʠʪʳ [ʄʘʟʠʣʦʚ ʠ ʜʨ., 1993]. ʉʣʦʡ çʩʠʥʠʭ ʛʣʠʥè ʊʘʥʭʦʡʩʢʦʛʦ ʪʨʝʪʠʯʥʦʛʦ ʧʦʣʷ, ʜʘʪʠʨʦʚʘʥʥʳʭ ʧʦ 

ʧʘʣʠʥʦʣʦʛʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʚʝʨʭʥʠʤ ʦʣʠʛʦʮʝʥʦʤ, ʠ ʦʜʥʦʚʦʟʨʘʩʪʥʳʡ ʩʣʦʡ ʚ ʛʣʫʙʦʢʦʡ ʯʘʩʪʠ 

ʊʫʥʢʠʥʩʢʦʡ ʚʧʘʜʠʥ rʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʢʘʢ ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʬʨʘʛʤʝʥʪʳ ʜʦʪʘʥʭʦʡʩʢʦʛʦ ʩʪʨʘʪʦʥʘ 

[ʈʘʩʩʢʘʟʦʚ ʠ ʜʨ., 2014]. 

 

1.3.  ʆʭʨʠʩʪʘʷ (ʘʥʦʩʦʚʩʢʘʷ) ʩʚʠʪʘ 

ʉʪʨʘʪʦʪʠʧ ʦʭʨʠʩʪʦʡ (ʘʥʦʩʦʚʩʢʦʡ) ʩʚʠʪʳ ʚʝʨʭʥʝʛʦ ʧʣʠʦʮʝʥʘ-ʵʦʧʣʝʡʩʪʦʮʝʥʘ ʧʨʠʥʷʪ ʜʣʷ 

ʦʪʣʦʞʝʥʠʡ ʨ. ɸʥʦʩʦʚʢʘ ʶʞʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ɹʘʡʢʘʣʘ. ʆʧʦʨʥʳʝ ʨʘʟʨʝʟʳ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʧʦ 

ʨʝʢʘʤ ʐʘʥʭʘʠʭʘ ʠ ʆʩʠʥʦʚʢʘ-ʂʝʜʨʦʚʩʢʘʷ [ʄʘʮ ʠ ʜʨ., 2001]. 
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ɺ ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʝ ʢʨʘʩʥʦʮʚʝʪʥʳʝ ʧʣʠʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ, ʚʧʝʨʚʳʝ ʦʪʤʝʯʝʥʥʳʝ 

ɺ.ɺ. ʃʘʤʘʢʠʥʳʤ (1952) ʚ ʨʘʡʦʥʝ ɸʣʛʠʥʩʢʠʭ ʩʦʣʝʥʳʭ ʦʟʝʨ, ʙʳʣʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʢʘʢ ʛʣʠʥʳ 

ʙʫʨʦʚʘʪʦ-ʢʨʘʩʥʦʛʦ, ʙʫʨʦʛʦ ʠ ʩʝʨʦʛʦ ʮʚʝʪʘ ʩ ʦʭʨʠʩʪʳʤʠ ʧʝʩʢʘʤʠ ʠ ʷʨʢʦ-ʦʭʨʠʩʪʳʤʠ ʘʣʝʚʨʠʪʘʤʠ. 

ɺ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʤ ʩʧʝʢʪʨʝ ʘʣʛʠʥʩʢʠʭ ʛʣʠʥ, ʠʟʫʯʝʥʥʦʤ ɽ.ɼ. ɿʘʢʣʠʥʩʢʦʡ (1951), 

ʧʨʝʦʙʣʘʜʘʝʪ ʧʳʣʴʮʘ ʭʚʦʡʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʩʦʩʥʘʤʠ. ɺ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʚʩʪʨʝʯʘʝʪʩʷ ʧʳʣʴʮʘ ʦʣʴʭʠ. ʉʦʜʝʨʞʘʥʠʝ ʧʳʣʴʮʳ ʪʩʫʛʠ ʜʦʩʪʠʛʘʝʪ 8 %. ʐʠʨʦʢʦʣʠʩʪʚʝʥʥʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʘʧʠʥʦʡ, ʛʨʘʙʦʤ, ʠʣʴʤʦʤ, ʣʝʱʠʥʦʡ, ʦʨʝʭʦʤ ʠ ʜʨʫʛʠʤʠ ʧʦʨʦʜʘʤʠ.  

ʆʪʣʦʞʝʥʠʷ ʘʥʦʩʦʚʩʢʦʡ ʩʚʠʪʳ ʧʨʦʣʶʚʠʘʣʴʥʦ-ʜʝʣʶʚʠʘʣʴʥʦʛʦ ʛʝʥʝʟʠʩʘ ʦʪʤʝʯʝʥʳ ʚ 

ʧʨʝʜʛʦʨʥʳʭ ʢʦʪʣʦʚʠʥʘʭ ʋʣʶʥ, ɾʫʨʘʚʣʠʭʘ, ʐʘʤʘʥʢʘ. ʆʙʨʘʟʦʚʘʥʠʷ ʚʝʨʭʥʝʛʦ ʧʣʠʦʮʝʥʘ-

ʵʦʧʣʝʡʩʪʦʮʝʥʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʣʝʞʘʪ ʥʘ ʜʝʟʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʧʦʨʦʜʘʭ ʬʫʥʜʘʤʝʥʪʘ ʣʠʙʦ ʥʘ 

ʢʨʘʩʥʦʮʚʝʪʥʦʡ ʢʦʨʝ ʚʳʚʝʪʨʠʚʘʥʠʷ. ʅʘʠʙʦʣʝʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʡ ʨʘʟʨʝʟ ʩʚʠʪʳ ʚʩʢʨʳʪ ʚ ʙʘʩʩʝʡʥʝ 

ʨ. ʐʘʤʘʥʢʘ. 

ɺ ʢʝʨʥʝ ʩʢʚ. 531, ʧʨʦʡʜʝʥʥʦʡ ʚʙʣʠʟʠ ʜʝʨ. ɹʦʜʦʥ, ʚ 1 ʢʤ ʦʪ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʙʦʨʪʘ 

ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʳ, ʩʤʝʥʘ ʫʛʣʝʥʦʩʥʳʭ ʦʟʝʨʥʦ-ʙʦʣʦʪʥʳʭ ʦʪʣʦʞʝʥʠʡ ʪʘʥʭʦʡʩʢʦʡ ʩʚʠʪʳ 

ʦʭʨʠʩʪʳʤʠ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʘʥʦʩʦʚʩʢʦʡ ʩʚʠʪʳ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʚ ʛʣʫʙʠʥʥʦʤ 

ʠʥʪʝʨʚʘʣʝ 124.5 ʤ [ʈʘʩʩʢʘʟʦʚ ʠ ʜʨ., 2016ʘ]. 

ʆʪʣʦʞʝʥʠʷ ʦʭʨʠʩʪʦʡ ʩʚʠʪʳ ʤʝʞʜʫ ʫʛʣʝʥʦʩʥʦʡ ʩʚʠʪʦʡ ʠ ʧʝʩʯʘʥʦʡ ʪʦʣʱʝʡ ʬʠʢʩʠʨʦʚʘʣʠʩʴ 

ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʊʫʥʢʠʥʩʢʦʡ ʚʧʘʜʠʥʳ. ʆʪʯʝʪʣʠʚʦ ʚʳʜʝʣʷʣʦʩʴ ʪʨʠ ʪʦʣʱʠ (ʩʥʠʟʫ ʚʚʝʨʭ) 

[ʃʦʛʘʯʝʚ, 1958ʘ,ʙ; ʌʣʦʨʝʥʩʦʚ, 1960; ʈʘʚʩʢʠʡ, ɻʦʣʫʙʝʚʘ, 1960; ɻʦʣʫʙʝʚʘ, ʈʘʚʩʢʠʡ, 1962]: 

1)  ʛʨʫʙʦʦʙʣʦʤʦʯʥʘʷ ʪʦʣʱʘ ʤʦʱʥʦʩʪʴʶ ʜʦ 500 ʤ (ʦʭʨʠʩʪʘʷ ʩʚʠʪʘ, ʧʦ ʅ.ɸ. ʃʦʛʘʯʝʚʫ), 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʢʠʪʘʡʩʢʦʤʫ ʚʠʣʣʘʬʨʘʥʢʫ (ʚʝʨʭʥʝʤʫ ʧʣʠʦʮʝʥʫ ʠ ʥʠʞʥʝʤʫ ʧʣʝʡʩʪʦʮʝʥʫ); 

2) ʪʫʬʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʘʷ ʪʦʣʱʘ ʤʦʱʥʦʩʪʴʶ ʜʦ 80 ʤ;  

3) ʧʝʩʯʘʥʘʷ ʩʚʠʪʘ ʤʦʱʥʦʩʪʴʶ ʜʦ 500 ʤ ʠ ʦʟʝʨʥʦ-ʙʦʣʦʪʥʳʝ ʠ ʘʣʣʶʚʠʘʣʴʥʳʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʤʦʱʥʦʩʪʴʶ ʜʦ 18 ʤ.  

ɺ ʊʫʥʢʠʥʩʢʦʡ ʜʦʣʠʥʝ ʩʚʠʪʘ ʩʣʦʞʝʥʘ ʯʝʨʝʜʫʶʱʠʤʠʩʷ ʩʣʦʷʤʠ ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʭ 

ʢʦʥʛʣʦʤʝʨʘʪʦʚ, ʙʨʝʢʯʠʡ, ʛʨʘʚʠʡʥʠʢʦʚ, ʛʨʫʙʦʟʝʨʥʠʩʪʳʭ ʧʝʩʢʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ. ʍʘʨʘʢʪʝʨʥʦʡ 

ʯʝʨʪʦʡ ʦʧʠʩʳʚʘʝʤʳʭ ʦʩʘʜʢʦʚ ʷʚʣʷʝʪʩʷ ʠʭ ʠʥʪʝʥʩʠʚʥʦʝ ʦʞʝʣʝʟʥʝʥʠʝ, ʧʨʠʯʝʤ ʛʠʜʨʦʦʢʠʩʣʳ ʞʝʣʝʟʘ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʘʢ ʚ ʪʝʨʨʠʛʝʥʥʦʡ, ʪʘʢ ʠ ʚ ʘʫʪʦʛʝʥʥʦʡ ʬʦʨʤʘʭ ʚ ʚʠʜʝ ʢʦʥʢʨʝʮʠʡ, ʢʦʨʦʢ ʠ ʨʘʟʚʦʜʦʚ 

ʣʠʤʦʥʠʪʘ. 

 

1.4.  ʊʫʬʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʘʷ (ʘʭʘʣʠʢʩʢʘʷ) ʩʚʠʪʘ 

ʉʪʨʘʪʦʪʠʧ ʩʚʠʪʳ ʥʘʭʦʜʠʪʩʷ ʚ ʨʘʡʦʥʝ ɸʭʘʣʠʢʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʙʫʨʦʛʦ ʫʛʣʷ, ʘ ʝʝ 

ʥʘʠʙʦʣʝʝ ʧʦʣʥʳʝ ʨʘʟʨʝʟʳ ʫʩʪʘʥʦʚʣʝʥʳ ʧʦ ʨ. ʍʦʙʦʢ [ʈʝʰʝʥʠʷ..., 1981]. ʆʪʣʦʞʝʥʠʷ ʵʪʦʡ ʩʚʠʪʳ 

ʨʘʟʚʠʪʳ ʣʦʢʘʣʴʥʦ ʚ ʊʫʥʢʠʥʩʢʦʡ ʚʧʘʜʠʥʝ ʠ ʚ ʩʦʧʨʝʜʝʣʴʥʦʡ ʯʘʩʪʠ ɽʣʦʚʩʢʦʛʦ ʦʪʨʦʛʘ. ɸʭʘʣʠʢʩʢʘʷ 

ʩʚʠʪʘ ʧʝʨʝʢʨʳʚʘʝʪ ʠ ʩʤʝʥʷʝʪ ʧʦ ʣʘʪʝʨʘʣʠ ʘʥʦʩʦʚʩʢʫ  ʁʩʚʠʪʫ ʠ ʜʘʪʠʨʫʝʪʩʷ ʚʝʨʭʥʠʤ ʧʣʠʦʮʝʥʦʤ ï 
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ʵʦʧʣʝʡʩʪʦʮʝʥʦʤ (aN2
3ïQEah). ʉʚʠʪʘ ʩʣʦʞʝʥʘ ʙʘʟʘʣʴʪʦʚʳʤʠ ʪʫʬʘʤʠ ʠ ʪʫʬʬʠʪʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ 

ʦʩʪʘʪʢʠ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʠ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ. ʉʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʡ ʢʦʤʧʣʝʢʩ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʧʳʣʴʮʦʡ ʭʚʦʡʥʳʭ ʨʘʩʪʝʥʠʡ ï ʩʦʩʥʳ, ʝʣʠ, ʣʠʩʪʚʝʥʥʠʮʳ ʠ 

ʧʠʭʪʳ [ɻʝʦʣʦʛʠʷ..., 1964]. 

 

1.5.  ʄʦʱʥʳʝ ʧʝʩʯʘʥʳʝ ʪʦʣʱʠ ʠ ʧʦʣʠʬʘʮʠʘʣʴʥʳʝ ʯʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ 

ʉ ʥʘʯʘʣʘ ʠʟʫʯʝʥʠʷ ʧʝʩʢʦʚ ʠʭ ʥʘʢʦʧʣʝʥʠʝ ʩʚʷʟʳʚʘʣʦʩʴ ʩ ʚʳʩʦʢʠʤ ʩʪʦʷʥʠʝʤ ʙʘʡʢʘʣʴʩʢʠʭ 

ʚʦʜ. ʋʨʦʚʝʥʴ ʦʟ. ɹʘʡʢʘʣ ʦʧʨʝʜʝʣʷʣʩʷ ʥʘ 337 ʤ ʚʳʰʝ ʩʦʚʨʝʤʝʥʥʦʛʦ, ʘ ʚʦʟʨʘʩʪ ʦʪʣʦʞʝʥʠʡ 

ʦʮʝʥʠʚʘʣʩʷ ʢʘʢ ʧʦʩʪʧʣʠʦʮʝʥʦʚʳʡ [ʏʝʨʩʢʠʡ, 1873ï1886 ʛʛ.]. ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ ʠʭ ʦʪʣʦʞʝʥʠʝ ʚ 

ʩʠʩʪʝʤʝ çʤʥʦʛʦʦʟʝʨʴʷè ï ʮʝʧʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʭ ʠ ʥʝʛʣʫʙʦʢʠʭ ʦʪʜʝʣʴʥʳʭ ʚʦʜʦʝʤʦʚ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʩʪʫʧʝʥʷʤʠ ʥʘ ʨʘʟʥʦʡ ʚʳʩʦʪʝ ʠ ʩʦʝʜʠʥʝʥʥʳʭ ʧʨʦʪʦʢʘʤʠ ʨʝʯʥʦʛʦ ʦʙʣʠʢʘ, 

ʩʪʝʢʘʚʰʠʤʠ ʚ ɹʘʡʢʘʣ [ʆʙʨʫʯʝʚ, 1914, 1937]. ʇʝʩʢʠ ɺʝʨʭʥʝʘʥʛʘʨʩʢʦʡ, ɹʘʨʛʫʟʠʥʩʢʦʡ ʠ 

ʊʫʥʢʠʥʩʢʦʡ ʜʦʣʠʥ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʣʠʩʴ ʢʘʢ ʦʪʣʦʞʝʥʠʷ ʨʘʥʥʝʯʝʪʚʝʨʪʠʯʥʦʡ ʪʨʘʥʩʛʨʝʩʩʠʠ ʚʦʜ 

çɺʝʣʠʢʦʛʦ ɹʘʡʢʘʣʘè [ʈʷʙʫʭʠʥ, 1935]. ɼʦʧʫʩʢʘʣʦʩʴ ʥʝʢʦʪʦʨʦʝ ʫʯʘʩʪʠʝ ʚ ʥʘʢʦʧʣʝʥʠʠ ʦʩʘʜʢʦʚ 

ʵʪʦʛʦ ʪʠʧʘ ʵʦʣʦʚʳʭ ʠ ʩʢʣʦʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ [ʆʣʶʥʠʥ, 1961; ʐʝʚʯʝʥʢʦ, ʀʚʘʥʦʚʘ-ʈʘʜʢʝʚʠʯ, 1976]. 

ʇʦʜʯʝʨʢʠʚʘʣʩʷ ʧʦʣʠʛʝʥʝʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʧʝʩʢʦʚ [ɹʘʟʘʨʦʚ ʠ ʜʨ., 1981; ɹʘʟʘʨʦʚ, 1986; ʈʝʟʘʥʦʚ, 

1988] ʣʠʙʦ ʫʪʚʝʨʞʜʘʣʦʩʴ, ʯʪʦ ʧʝʩʢʠ ʠʤʝʶʪ ʯʠʩʪʦ ʵʦʣʦʚʫʶ ʧʨʠʨʦʜʫ [ʂʨʠʚʦʥʦʛʦʚ, 2010]. ʅʘʠʙʦʣʝʝ 

ʪʚʝʨʜʘʷ ʘʨʛʫʤʝʥʪʘʮʠʷ ʚ ʧʦʣʴʟʫ ʦʟʝʨʥʦ-ʧʨʦʪʦʯʥʦʛʦ ʛʝʥʝʟʠʩʘ ʤʦʱʥʳʭ ʧʝʩʯʘʥʳʭ ʪʦʣʱ ʙʳʣʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ɺ.ɺ. ʃʘʤʘʢʠʥʳʤ, ʅ.ɸ. ʌʣʦʨʝʥʩʦʚʳʤ, ʅ.ɸ. ʃʦʛʘʯʝʚʳʤ ʠ ɺ.ʃ. ʂʦʣʦʤʠʡʮʝʤ. 

ɺ.ɺ. ʃʘʤʘʢʠʥʳʤ [1952, 1957] ʧʝʩʢʠ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʢʘʢ ʦʪʣʦʞʝʥʠʷ ʦʟʝʨ ʤʝʞʣʝʜʥʠʢʦʚʦʡ 

(ʤʝʞʜʫ ʤʘʢʩʠʤʘʣʴʥʳʤ ʠ ʧʦʩʪ-ʤʘʢʩʠʤʘʣʴʥʳʤ ʦʣʝʜʝʥʝʥʠʷʤʠ) ʠʥʛʨʝʩʩʠʠ ʚʦʜ ɹʘʡʢʘʣʘ ʚ ʙʘʩʩʝʡʥʳ 

ʨʝʢ ʙʘʡʢʘʣʴʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʩʪʦʢʘ (ʊʫʥʢʠʥʩʢʘʷ, ɹʘʨʛʫʟʠʥʩʢʘʷ ʜʦʣʠʥʳ, ʨ. ʉʝʣʝʥʛʘ). 

ɼʦʧʫʩʢʘʣʦʩʴ ʩʦʚʧʘʜʝʥʠʝ ʵʪʦʡ ʠʥʛʨʝʩʩʠʠ ʧʦ ʚʨʝʤʝʥʠ ʩ ʦʙʱʠʤ ʦʧʫʩʢʘʥʠʝʤ ʪʝʨʨʠʪʦʨʠʠ ɿʘʙʘʡʢʘʣʴʷ 

ʠ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʙʘʡʢʘʣʴʩʢʠʭ ʚʦʜ ʥʘ ʝʛʦ ʦʙʰʠʨʥʫʶ ʪʝʨʨʠʪʦʨʠʶ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ 

ʢʫʧʦʣʦʦʙʨʘʟʥʦʛʦ ʧʝʩʯʘʥʦʛʦ ʤʘʩʩʠʚʘ ɹʘʜʘʨ ʚ ʊʫʥʢʠʥʩʢʦʡ ʚʧʘʜʠʥʝ ʠ ʧʝʩʯʘʥʳʭ ʢʫʡʪʫʥʦʚ ʚ 

ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʝ ʦʙʲʷʩʥʷʣʦʩʴ ʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʧʦʜʥʷʪʠʝʤ.  

ʅ.ɸ. ʌʣʦʨʝʥʩʦʚʳʤ [1960] ʙʳʣʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʜʝʪʘʣʠ ʩʪʨʦʝʥʠʷ ʧʝʩʯʘʥʳʭ ʪʦʣʱ. ʇʝʩʢʠ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʢʘʢ ʦʜʥʦʨʦʜʥʳʡ ʩʚʝʪʣʳʡ ʞʝʣʪʦʚʘʪʦ-ʩʝʨʳʡ ʤʘʪʝʨʠʘʣ, ʝʜʠʥʦʦʙʨʘʟʥʳʡ 

ʨʘʟʥʦʟʝʨʥʠʩʪʳʡ, ʨʝʞʝ ʩʦʨʪʠʨʦʚʘʥʥʳʡ ʧʦ ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʠ ʤʠʥʝʨʘʣʴʥʦʤʫ ʩʦʩʪʘʚʫ, ʩ ʥʠʟʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ (ʥʝ ʙʦʣʝʝ 15%) ʘʣʝʚʨʦ-ʧʝʣʠʪʦʚʳʭ ʯʘʩʪʠʮ ʠ ʥʘʣʠʯʠʝʤ ʣʠʥʟ ʛʨʘʚʠʷ, ʱʝʙʥʷ, ʛʘʣʝʯʥʠʢʘ 

ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʨʦʩʣʦʝʚ ʛʣʠʥ. ʊʝʢʩʪʫʨʘ ʧʝʩʢʦʚ ʦʧʠʩʳʚʘʣʘʩʴ ʢʘʢ ʧʘʨʘʣʣʝʣʴʥʘʷ, ʩʣʦʠʩʪʘʷ, ʪʦʥʢʘʷ, 

ʬʨʘʛʤʝʥʪʘʨʥʦ ʢʦʩʘʷ ʠ ʚʦʣʥʠʩʪʘʷ, ʩ ʭʘʨʘʢʪʝʨʥʦʡ ʧʨʷʤʦʣʠʥʝʡʥʦʩʪʴʶ ʩʣʦʝʚʳʭ ʠ ʩʝʨʠʡʥʳʭ ʰʚʦʚ. 

ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ ʥʘʢʦʧʣʝʥʠʝ ʧʝʩʢʦʚ ʚ ʩʫʨʦʚʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ï ʭʦʣʦʜʥʳʭ ʚʦʜʘʭ ʤʝʣʢʠʭ 

ʦʟʝʨ ʠ ʩʧʦʢʦʡʥʳʭ ʨʝʢ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʣʦʩʴ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʤ ʠ ʜʠʘʪʦʤʦʚʳʤ ʘʥʘʣʠʟʘʤʠ, 

ʥʘʭʦʜʢʘʤʠ ʤʦʣʣʶʩʢʦʚ ʠ ʭʦʣʦʜʦʣʶʙʠʚʦʡ ʤʘʤʦʥʪʦʚʦʡ ʬʘʫʥʳ. ʅʘ ʦʩʥʦʚʝ ʣʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʳʭ 
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ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʝʩʯʘʥʳʭ ʪʦʣʱ ʜʝʣʘʣʦʩʴ ʟʘʢʣʶʯʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ çʥʘʢʦʧʣʝʥʠʝ ʧʝʩʢʦʚ ʰʣʦ ʚ ʤʝʣʢʠʭ, 

ʙʳʩʪʨʦ ʟʘʥʦʩʠʚʰʠʭʩʷ ʦʩʘʜʢʘʤʠ ʦʟʝʨʘʭ, ʥʘ ʧʦʡʤʘʭ ʠ ʚ ʨʫʩʣʘʭ ʤʠʛʨʠʨʦʚʘʚʰʠʭ 

ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʭ ʧʦʪʦʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʥʝ ʤʝʥʷʚʰʝʛʦʩʷ ʩʫʨʦʚʦʛʦ ʢʣʠʤʘʪʘè [ʪʘʤ ʞʝ, ʩ. 101]. 

ʂʫʡʪʫʥʳ ɹʘʨʛʫʟʠʥʩʢʦʡ ʚʧʘʜʠʥʳ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʢʘʢ çé ʯʘʩʪʠ ʤʦʱʥʦʛʦ ʧʣʘʱʘ ʟʘʥʜʨʦʚʳʭ 

ʧʝʩʢʦʚ ʠ ʛʘʣʝʯʥʠʢʦʚ, ʚʦʚʣʝʯʝʥʥʦʛʦ ʩʦʚʤʝʩʪʥʦ ʩ ʬʫʥʜʘʤʝʥʪʦʤ ʚ ʦʙʱʝʝ ʧʦʜʥʷʪʠʝéè [ʪʘʤ ʞʝ, ʩ. 

143]. ʄʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʧʝʩʢʦʚ ʦʮʝʥʠʚʘʣʘʩʴ ʚ 500 ʤ. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʨʘʥʩʛʨʝʩʩʠʠ ʚʦʜ 

ɹʘʡʢʘʣʘ ʚ ʩʦʩʝʜʥʠʝ ʚʧʘʜʠʥʳ ʩʯʠʪʘʣʦʩʴ çʩʦʚʝʨʰʝʥʥʦ ʠʟʣʠʰʥʠʤè [ʌʣʦʨʝʥʩʦʚ, 1960, ʩ. 100]. 

ʇʦʟʞʝ ʦʩʘʜʢʦʦʙʨʘʟʦʚʘʥʠʝ ʚʦ ʚʧʘʜʠʥʘʭ ʙʘʡʢʘʣʴʩʢʦʛʦ ʪʠʧʘ ʦʙʲʷʩʥʷʣʦʩʴ ʙʳʩʪʨʳʤ ʠʭ ʟʘʧʦʣʥʝʥʠʝʤ 

ʨʝʯʥʳʤʠ ʨʘʟʣʠʚʘʤʠ ʚʚʠʜʫ ʚʨʝʤʝʥʥʦʡ ʟʘʜʝʨʞʢʠ ʪʨʘʥʟʠʪʘ ʥʘʥʦʩʦʚ ʧʦʜʥʠʤʘʶʱʠʤʠʩʷ 

ʤʝʞʜʫʚʧʘʜʠʥʥʳʤʠ ʧʝʨʝʤʳʯʢʘʤʠ [ʌʣʦʨʝʥʩʦʚ, 1968]. 

ʅ.ɸ. ʃʦʛʘʯʝʚʳʤ [1958ʘ, 1958ʙ, 1964, 1974] ʛʠʧʦʪʝʟʘ ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʦʛʦ ʛʝʥʝʟʠʩʘ ʤʦʱʥʳʭ 

ʧʝʩʯʘʥʳʭ ʪʦʣʱ ʧʦʜʜʝʨʞʠʚʘʣʘʩʴ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʟʚʠʚʘʣʘʩʴ. ʅʘʢʦʧʣʝʥʠʝ ʧʝʩʢʦʚ ʩʚʷʟʳʚʘʣʦʩʴ 

ʩ ʚʥʫʪʨʠʢʦʪʣʦʚʠʥʥʳʤʠ ʟʘʥʜʨʦʚʳʤʠ ʨʘʚʥʠʥʘʤʠ, ʚʦʟʥʠʢʰʠʤʠ ʠ ʩʫʱʝʩʪʚʦʚʘʚʰʠʤʠ ʙʣʘʛʦʜʘʨʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ ʠ ʤʦʱʥʳʤ ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʤ ʦʣʝʜʝʥʝʥʠʷʤ ʥʘ ʭʨʝʙʪʘʭ, ʦʙʨʘʤʣʷʚʰʠʭ 

ʚʧʘʜʠʥʳ, ʠ ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʢʘʢ ʧʨʦʮʝʩʩ, ʧʨʦʠʩʭʦʜʠʚʰʠʡ ʚ çé ʤʝʣʢʠʭ, ʙʳʩʪʨʦ ʟʘʥʦʩʠʚʰʠʭʩʷ 

ʦʟʝʨʘʭ ʠ ʤʠʛʨʠʨʦʚʘʚʰʠʭ ʧʦʪʦʢʘʭ, ʢʦʪʦʨʳʝ ʧʠʪʘʣʠʩʴ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʪʘʷʥʠʷ ʣʝʜʥʠʢʦʚ ʚ 

ʧʦʜʥʦʞʴʷʭ ʠ ʚʥʫʪʨʠ ʛʦʨʥʳʭ ʭʨʝʙʪʦʚè [ʃʦʛʘʯʝʚ 1974, ʩ. 140]. ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ çéʇʝʩʢʠ 

ʤʝʞʛʦʨʥʳʭ ʚʧʘʜʠʥ ʇʨʠʙʘʡʢʘʣʴʷ ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʠ ʩʚʷʟʘʥʳ ʩ ʦʣʝʜʝʥʝʥʠʷʤʠ ʠ ʷʚʣʷʶʪʩʷ ʚ 

ʦʩʥʦʚʥʦʤ ʣʠʤʥʦ- ʠ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʚʥʫʪʨʝʥʥʠʭ ʧʦʣʝʡ ʚʧʘʜʠʥ, ʥʝ 

ʟʘʥʠʤʘʚʰʠʭʩʷ ʣʝʜʥʠʢʘʤʠè [ʪʘʤ ʞʝ, ʩ. 140]. ʆʪʨʠʮʘʣʘʩʴ ʢʘʢʘʷ-ʣʠʙʦ ʩʚʷʟʴ ʤʝʞʜʫ ʠʥʛʨʝʩʩʠʝʡ 

ɹʘʡʢʘʣʘ ʚ ʤʝʞʣʝʜʥʠʢʦʚʫʶ ʵʧʦʭʫ ʠ ʚʳʟʚʘʥʥʳʤ ʝʶ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʚʦ ʚʧʘʜʠʥʘʭ ʢʨʫʧʥʳʭ ʦʟʝʨʥʳʭ 

ʚʦʜʦʝʤʦʚ. ɼʦʧʫʩʢʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʚʦʜ ɹʘʡʢʘʣʘ ʚ ʩʚʷʟʠ ʩ ʫʩʠʣʝʥʠʝʤ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʚʩʣʝʜʩʪʚʠʝ ʧʦʜʥʷʪʠʷ ʟʘʧʘʜʥʦʛʦ ʙʦʨʪʘ ʚʧʘʜʠʥʳ ʚ 

ʢʦʥʮʝ ʵʦʧʣʝʡʩʪʦʮʝʥʘ ʠ ʚ ʩʨʝʜʥʝʤ ʧʣʝʡʩʪʦʮʝʥʝ, ʚ ʵʧʦʭʫ ʩʘʤʘʨʦʚʩʢʦʛʦ ʦʣʝʜʝʥʝʥʠʷ. ʇʦʜʧʦʨ ʢʦʥʮʘ 

ʵʦʧʣʝʡʩʪʦʮʝʥʘ, ʩʦʧʨʦʚʦʞʜʘʚʰʠʡʩʷ ʧʨʝʢʨʘʱʝʥʠʝʤ ʩʪʦʢʘ ʦʟʝʨʥʳʭ ʚʦʜ ʯʝʨʝʟ ʜʦʣʠʥʫ ʧʨʘ-

ʄʘʥʟʫʨʢʠ ʚ ʃʝʥʫ, ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʢʦʣʝʙʘʥʠʡ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʙʘʟʠʩʘ ʵʨʦʟʠʠ ʧʨʠ 

ʥʘʢʦʧʣʝʥʠʠ çʪʝʧʣʳʭè (ʜʦʩʘʤʘʨʦʚʩʢʠʭ) ʧʝʩʯʘʥʳʭ ʪʦʣʱ ɿʘʧʘʜʥʦʛʦ ɿʘʙʘʡʢʘʣʴʷ ʠ ʚʧʘʜʠʥ 

ʙʘʡʢʘʣʴʩʢʦʛʦ ʪʠʧʘ. ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʢʦʥʪʨʦʣʴ ʘʢʢʫʤʫʣʷʮʠʠ ʧʝʩʯʘʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʜʥʷʪʠʝʤ 

ʙʘʟʠʩʦʚ ʵʨʦʟʠʠ ʧʨʦʜʦʣʞʘʣʩʷ ʜʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʥʛʘʨʩʢʦʛʦ ʩʪʦʢʘ ɹʘʡʢʘʣʘ. 

ɺ.ʃ. ʂʦʣʦʤʠʡʮʝʤ [2008, 2010] ʦʪʤʝʯʘʣʘʩʴ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʧʝʩʯʘʥʳʭ ʪʦʣʱ ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʢ ʢʨʫʧʥʳʤ ʚʧʘʜʠʥʘʤ ʙʘʡʢʘʣʴʩʢʦʛʦ ʪʠʧʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʤʝʣʢʠʭ ʚʧʘʜʠʥʘʭ ʬʠʢʩʠʨʦʚʘʣʩʷ 

ʪʦʣʴʢʦ ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʡ ʤʦʨʝʥʥʳʡ ʠ ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʳʡ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʡ ʤʘʪʝʨʠʘʣ. 

ʈʘʟʥʦʚʦʟʨʘʩʪʥʳʝ ʦʟʝʨʥʳʝ ʧʝʩʯʘʥʳʝ ʢʦʤʧʣʝʢʩʳ ʢʨʫʧʥʳʭ ʚʧʘʜʠʥ ʨʠʬʪʦʚʦʡ ʟʦʥʳ, 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ ʧʦ ʚʳʩʦʪʥʦʤʫ ʧʦʣʦʞʝʥʠʶ, ʦʙʦʟʥʘʯʘʣʠʩʴ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʯʝʪʳʨʝʭ 

ʪʝʢʪʦʥʠʯʝʩʢʠ-ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʠʥʛʨʝʩʩʠʡ ʚʦʜ ɹʘʡʢʘʣʘ ʚ ʦʢʨʫʞʘʶʱʝʝ ʛʦʨʥʦʝ ʦʙʨʘʤʣʝʥʠʝ.  
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ɺ.ʃ. ʂʦʣʦʤʠʡʮʝʤ ʠ ʈ.ʎ. ɹʫʜʘʝʚʳʚ ʧʝʩʯʘʥʘʷ ʪʦʣʱʘ ʫʚʘʣʘ ɺʝʨʭʥʠʡ ʂʫʡʪʫʥ ɹʘʨʛʫʟʠʥʩʢʦʡ 

ʜʦʣʠʥʳ (ʚʳʩʦʪʘ 190ï200 ʤ) ʙʳʣʘ ʠʩʩʣʝʜʦʚʘʥʘ ʚ ʦʙʥʘʞʝʥʠʷʭ ʫʯʘʩʪʢʘ ɹʦʨʦʛʦʣ-ɸʨʛʘʜʘ. ʅʘ 

ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ɸʨʛʘʜʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʨʘʜʠʦʪʝʨʤʦʣʶʤʠʥʝʩʮʝʥʪʥʳʝ ʜʘʪʠʨʦʚʢʠ ʧʝʩʢʦʚ ʧʦ 

ʧʨʦʙʘʤ, ʦʪʦʙʨʘʥʥʳʤ ʥʘ ʨʘʟʥʳʭ ʚʳʩʦʪʘʭ ʦʙʥʘʞʝʥʠʡ ʥʘʜ ʪʘʣʴʚʝʛʦʤ ʜʦʣʠʥʳ: 171 ʤ ï 140°20 ʪʳʩ. 

ʣ. (ɻʀʅ ʉʆ ʈɸʅ-587), 168 ʤ ï 234°23 ʪʳʩ. ʣ. (ɻʀʅ ʉʆ ʈɸʅ-584), 42 ʤ ï 300°28 ʪʳʩ. ʣ. (ɻʀʅ ʉʆ 

ʈɸʅ-589), 34 ʤ ï 310°28 ʪʳʩ. ʣ. (ɻʀʅ ʉʆ ʈɸʅ-591), 29 ʤ ï 380Ñ32 ʪʳʩ. ʣ. (ɻʀʅ ʉʆ ʈɸʅ-592), 

24 ʤ ï 460°40 ʪʳʩ. ʣ. (ɻʀʅ ʉʆ ʈɸʅ-593), 19 ʤ ï >830 ʪʳʩ. ʣ. (ɻʀʅ ʉʆ ʈɸʅ-594) ʠ 6 ʤ ï >790 

ʪʳʩ. ʣ. (ɻʀʅ ʉʆ ʈɸʅ-595) [Kolomiets, 2015]. ʕʪʠ ʜʘʪʠʨʦʚʢʠ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʦ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʥʘʢʦʧʣʝʥʠʠ ʧʝʩʯʘʥʦʡ ʪʦʣʱʠ. ʇʦ ʦʙʱʝʤʫ ʜʠʘʧʘʟʦʥʫ ʜʘʪʠʨʦʚʦʢ >830 ʪʳʩ. ʣ.ï

140 ʪʳʩ. ʣ., ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʚ ʧʨʝʜʝʣʘʭ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʩʨʝʜʥʝʤʫ ʧʣʝʡʩʪʦʮʝʥʫ (QII), 

cʜʝʣʘʥ ʚʳʚʦʜ ʦ ʜʣʠʪʝʣʴʥʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʥʘʢʦʧʣʝʥʠʠ ʧʝʩʢʦʚ ʫʚʘʣʘ ɺʝʨʭʥʠʡ ʂʫʡʪʫʥ, 

ʧʨʝʨʚʘʥʥʦʤ ʊʳʡʩʢʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʬʘʟʦʡ ʧʝʨʝʩʪʨʦʡʢʠ ʨʝʣʴʝʬʘ, ʦʙʦʟʥʘʯʝʥʥʦʡ ɺ.ɼ. ʄʘʮʝʤ 

[2001]. 

ʇʦʣʠʬʘʮʠʘʣʴʥʳʝ ʯʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʳ, ʨʘʟʚʠʪʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʝʝ ʧʨʠʙʦʨʪʦʚʳʭ ʯʘʩʪʷʭ, ʨʘʩʯʣʝʥʷʶʪʩʷ ʥʘ ʥʠʞʥʝ-, ʩʨʝʜʥʝʯʝʪʚʝʨʪʠʯʥʳʝ, 

ʚʝʨʭʥʝʯʝʪʚʝʨʪʠʯʥʳʝ ʠ ʩʦʚʨʝʤʝʥʥʳʝ [ʃʦʛʘʯʝʚ, 1958ʙ, 1968]. ɻʨʫʙʦʦʙʣʦʤʦʯʥʳʝ 

ʥʠʞʥʝʯʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʘʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʤ, ʪʦʥʢʦʦʙʣʦʤʦʯʥʳʝ 

ʦʩʘʜʢʠ ʩʯʠʪʘʶʪʩʷ ʦʟʝʨʥʦ-ʙʦʣʦʪʥʳʤʠ [ʃʦʛʘʯʝʚ, 1968]. ʉʨʝʜʠ ʦʪʣʦʞʝʥʠʡ ʩʨʝʜʥʝʯʝʪʚʝʨʪʠʯʥʦʛʦ 

ʚʦʟʨʘʩʪʘ (QII) ʚʳʜʝʣʷʶʪʩʷ ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʳʝ ʠ ʦʟʝʨʥʳʝ ʬʘʮʠʠ. ɺʝʨʭʥʝʯʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ 

(QIII) ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʜʝʣʷʪʩʷ ʥʘ ʘʣʣʶʚʠʘʣʴʥʳʝ, ʣʝʜʥʠʢʦʚʳʝ, ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʳʝ, 

ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʠ ʦʟʝʨʥʳʝ. ʉʦʚʨʝʤʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ (QIV) ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʣʣʶʚʠʘʣʴʥʳʤʠ, 

ʦʟʝʨʥʦ-ʙʦʣʦʪʥʳʤʠ, ʧʨʦʣʶʚʠʘʣʴʥʳʤʠ ʠ ʜʝʣʶʚʠʘʣʴʥʳʤʠ, ʘ ʪʘʢʞʝ ʵʦʣʦʚʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ 

[ʀʩʘʝʚ, 2006]. 

ʏʝʪʚʝʨʪʠʯʥʳʝ ʧʦʣʠʬʘʮʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʊʫʥʢʠʥʩʢʦʡ ʜʦʣʠʥʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʝʯʥʳʤʠ ʥʘʢʦʧʣʝʥʠʷʤʠ ʠ ʦʩʘʜʢʘʤʠ ʚʨʝʤʝʥʥʳʭ ʚʦʜʦʪʦʢʦʚ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ 

ï ɻ ʦʣʦʚʳʤʠ, ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʳʤʠ ʠ ʣʝʜʥʠʢʦʚʳʤʠ ʠ ʩʢʣʦʥʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ɺ ʣʠʪʦʣʦʛʠʯʝʩʢʦʤ 

ʦʪʥʦʰʝʥʠʠ ʵʪʠ ʦʩʘʜʢʠ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʚ ʪʨʠ ʢʦʤʧʣʝʢʩʘ: ʚʘʣʫʥʥʦʛʘʣʝʯʥʳʡ, ʧʝʩʯʘʥʳʡ ʠ 

ʧʦʢʨʦʚʥʳʡ ʣʝʩʩʦʚʠʜʥʳʡ. ɺ ʨʝʣʴʬʝ ʚʳʜʝʣʷʶʪʩʷ ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʢʦʥʫʩʳ ʠ ʦʩʪʘʥʮʳ ʣʘʚʦʚʳʭ 

ʧʦʪʦʢʦʚ. ɺʦʟʨʘʩʪ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʢ, ʜʘʪʠʨʦʚʘʥʥʳʭ KïAr ʤʝʪʦʜʦʤ ʚ ʠʥʪʝʨʚʘʣʝ 1,6ï0,8, ʤʣʥ 

ʣʝʪ [ʈʘʩʩʢʘʟʦʚ ʠ ʜʨ., 2000], ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʦʟʨʘʩʪʫ ʘʭʘʣʠʢʩʢʦʡ ʩʚʠʪʳ. ɺʜʦʣʴ ʨ. ʀʨʢʫʪ ʦʪʣʦʞʝʥʠ ̫

ʧʝʩʯʘʥʦʡ ʠ ʘʣʝʚʨʠʪʦʚʦʡ ʬʨʘʢʮʠʡ ʧʝʨʝʚʠʚʘʁʪʩʷ ʛʦʩʧʦʜʩʪʚʫʶʱʠʤʠ ʚʝʪʨʘʤʠ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ, ʬʦʨʤʠʨʫʷ ʵʦʣʦʚʳʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ. ʕʦʣʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʭʦʨʦʰʦ ʚʳʜʝʣʷʶʪʩʷ ʥʘ 

ʘʵʨʦʬʦʪʦʩʥʠʤʢʘʭ ʧʦ ʭʘʨʘʢʪʝʨʥʳʤ ʩʪʨʫʡʯʘʪʳʤ ʬʦʨʤʘʤ ʠ ʩʚʝʪʣʦʤʫ ʬʦʪʦʪʦʥʫ. ʄʦʱʥʦʩʪʴ 

ʦʪʣʦʞʝʥʠʡ ʧʨʝʚʳʰʘʝʪ 10 ʤ. 
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1.6.  ʇʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʪʨʦʝʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʚʧʘʜʠʥ ʙʘʡʢʘʣʴʩʢʦʛʦ ʪʠʧʘ  

ʄʦʱʥʦʩʪʴ ʦʩʘʜʦʯʥʳʭ ʪʦʣʱ ʚʧʘʜʠʥ ʙʘʡʢʘʣʴʩʢʦʛʦ ʪʠʧʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʥʘʯʠʥʘʷ ʩ 1951 ʛʦʜʘ. ɺ ʢʦʤʧʣʝʢʩ ʤʝʪʦʜʦʚ ʚʭʦʜʠʣʠ: ʛʨʘʚʠʤʘʛʥʠʪʥʳʝ, 

ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ ʤʝʪʦʜʦʤ ʦʪʨʘʞʝʥʥʳʭ ʚʦʣʥ (ʄʆɺ) ʠ ʧʨʝʣʦʤʣʝʥʥʳʭ ʚʦʣʥ (ʂʄʇɺ), 

ʵʣʝʢʪʨʦʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ ʤʝʪʦʜʦʤ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ (ɺʕɿ). ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ɸ.ʇ. ɹʫʣʤʘʩʦʚʘ [1959] ʖ.ɸ. ɿʦʨʠʥʳʤ [1971] 

ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʩʪʨʫʢʪʫʨʥʳʝ ʩʭʝʤʳ ɹʘʡʢʘʣʴʩʢʦʡ ʚʧʘʜʠʥʳ ʠ ʩʫʭʠʭ ʜʦʣʠʥ ɹʘʡʢʘʣʴʩʢʦʡ 

ʨʠʬʪʦʚʦʡ ʟʦʥʳ. ɺ ʩʚʷʟʠ ʩ ʧʦʠʩʢʘʤʠ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ ʙʳʣʠ ʧʨʦʡʜʝʥʳ ʩʢʚʘʞʠʥʳ ʚ ʥʘʠʙʦʣʝʝ 

ʛʣʫʙʦʢʠʭ ʯʘʩʪʷʭ ʊʫʥʢʠʥʩʢʦʡ ʠ ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥ [ʂʦʥʝʚʘ, 1955; ʇʦʚʳʰʝʚ, 1956] ʠ ʚ ʜʝʣʴʪʝ 

ʉʝʣʝʥʛʠ [ɿʘʤʘʨʘʝʚ, ʉʘʤʩʦʥʦʚ, 1959]. ɺʦ ʚʧʘʜʠʥʘʭ ʧʨʦʚʦʜʠʣʠʩʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʨʘʙʦʪʳ [ʇʠʥʥʝʢʝʨ ʠ ʜʨ., 1966; ɿʘʤʘʥʘ, 1988]. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ 

ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʝ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʩʪʨʫʢʪʫʨʝ ʥʘ ʦʙʥʘʨʫʞʝʥʠʷ ʟʘʣʝʞʝʡ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʙʳʣ ʚʳʧʦʣʥʝʥ ʢʦʤʧʣʝʢʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʪʦʯʥʝʥʠʝ ʝʝ ʩʪʨʫʢʪʫʨʳ [ʀʩʘʝʚ, 2006; ʀʩʘʝʚ, 2016]. 

ʇʦ ʭʘʨʘʢʪʝʨʫ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚʦ ʚʧʘʜʠʥʘʭ ɹʘʡʢʘʣʴʩʢʦʡ ʨʠʬʪʦʚʦʡ ʟʦʥʳ ʨʘʟʣʠʯʘʣʦʩʴ ʜʚʘ 

ʵʪʘʧʘ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ: ʨʘʥʥʝʦʨʦʛʝʥʥʳʡ (ʜʦʙʘʡʢʘʣʴʩʢʠʡ) ʠ 

ʧʦʟʜʥʝʦʨʦʛʝʥʥʳʡ (ʥʝʦʙʘʡʢʘʣʴʩʢʠʡ) [ʌʣʦʨʝʥʩʦʚ, 1960; ʃʦʛʘʯʝʚ, 1958ʘ, 1968, 1974]. 

ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʥʘ ʨʘʥʥʝʦʨʦʛʝʥʥʦʤ ʵʪʘʧʝ ʚ ʫʩʣʦʚʠʷʭ ʚʣʘʞʥʦʛʦ ʠ ʪʝʧʣʦʛʦ ʢʣʠʤʘʪʘ 

ʥʘʢʘʧʣʠʚʘʣʘʩʴ ʫʛʣʝʥʦʩʥʘʷ (ʪʘʥʭʦʡʩʢʘʷ) ʩʚʠʪʘ ʧʨʠ ʩʧʦʢʦʡʥʦʤ ʦʧʫʩʢʘʥʠʠ ʚʧʘʜʠʥ. ʅʘ 

ʧʦʟʜʥʝʦʨʦʛʝʥʥʦʤ ʵʪʘʧʝ ʧʨʦʠʩʭʦʜʠʣʘ ʘʨʠʜʠʟʘʮʠʷ ʠ ʧʦʭʦʣʦʜʘʥʠʝ ʢʣʠʤʘʪʘ ʩ ʧʝʨʝʭʦʜʦʤ ʢ 

ʥʘʢʦʧʣʝʥʠʶ çʦʭʨʠʩʪʦʡè (ʘʥʦʩʦʚʩʢʦʡ) ʩʚʠʪʳ ʧʨʠ ʨʝʟʢʦʤ ʧʦʜʥʷʪʠʠ ʛʦʨʥʳʭ ʭʨʝʙʪʦʚ ʠ ʦʧʫʩʢʘʥʠʠ 

ʚʧʘʜʠʥ. ɹʳʣʦ ʚʳʜʚʠʥʫʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʚʦ ʚʧʘʜʠʥʘʭ ʙʘʡʢʘʣʴʩʢʦʛʦ ʪʠʧʘ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʣʠʪʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʢʦʥʮʘ ʤʝʣʘ (ʤʘʘʩʪʨʠʭʪʘ) ʠ ʧʘʣʝʦʛʝʥʘ [ʄʘʮ, 1987, 2010; Mats, 

1993; ʄʘʮ ʠ ʜʨ., 2001, 2010ʙ; Mats et al., 2004]. ʆʜʥʘʢʦ ʥʘ ʶʞʥʦʤ ʧʦʙʝʨʝʞʴʝ ɹʘʡʢʘʣʘ ʦʩʘʜʦʯʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʜʨʝʚʥʝʝ ʵʦʮʝʥʦʚʳʭ ʧʦ-ʧʨʝʞʥʝʤʫ ʥʝ ʠʟʚʝʩʪʥʦ [ɸʣʴ ʍʘʤʫʜ ʠ ʜʨ., 2021]. 

ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʧʘʣʝʦʮʝʥʦʚʘʷ 60-ʤʝʪʨʦʚʘʷ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʘʷ ʪʦʣʱʘ, ʚʩʢʨʳʪʘʷ 

ʩʢʚʘʞʠʥʘʤʠ ʥʘ ɸʭʘʣʠʢʩʢʦʤ ʙʫʨʦʫʛʦʣʴʥʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ (ɽʣʦʚʩʢʠʡ ʦʪʨʦʛ ʚ ʊʫʥʢʠʥʩʢʦʡ 

ʜʦʣʠʥʝ) [ʃʦʛʘʯʝʚ, 1974], ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʝʜʠʥʠʯʥʳʡ ʬʨʘʛʤʝʥʪ ʵʪʦʛʦ ʚʦʟʨʘʩʪʘ ʩ ʥʝʷʩʥʦʡ 

ʩʪʨʫʢʪʫʨʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ.  

ʆ ʚʨʝʤʝʥʠ ʦʙʨʘʟʦʚʘʥʠʷ ʛʣʫʙʦʢʦʚʦʜʥʦʡ ɹʘʡʢʘʣʴʩʢʦʡ ʚʧʘʜʠʥʳ ʚʳʜʚʠʛʘʣʠʩʴ ʨʘʟʥʳʝ 

ʛʠʧʦʪʝʟʳ. ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ ʝʝ ʟʘʨʦʞʜʝʥʠʝ ʥʘ ʛʨʘʥʠʮʝ ʩʨʝʜʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ [ɸʥʦʩʦʚ, 

1964] (ʪ.ʝ. ʦʢʦʣʦ 126 ʪʳʩ. ʣʝʪ ʥʘʟʘʜ). ʇʦ ʩʢʦʨʦʩʪʠ ʦʪʣʦʞʝʥʠʷ ʦʩʘʜʢʦʚ ʚʨʝʤʷ ʥʘʢʦʧʣʝʥʠʷ 

ʜʝʣʴʪʦʚʳʭ ʪʦʣʱ ʨʝʢ ɺʝʨʭʥʷʷ ɸʥʛʘʨʘ ʠ ʂʠʯʝʨʘ ʦʮʝʥʠʚʘʣʘʩʴ ʚ 560 ʪʳʩ. ʣʝʪ [ɻʫʨʫʣʝʚ, 1959]. 

ɼʦʧʫʩʢʘʣʩʷ ʚʦʟʨʘʩʪ ɹʘʡʢʘʣʘ ʦʢʦʣʦ 100 ʪʳʩ. ʣʝʪ [ʃʦʧʘʪʠʥ, ʊʦʤʠʣʦʚ, 2004]. Kaygorodova et al. 
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[2007] ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʨʦʜ Lamprodrilus wagneri, ʧʦʷʚʠʚʰʠʡʩʷ ʥʘ ʦʟ. ɹʘʡʢʘʣʝ 3.3ï4.3 ʤʣʥ ʣ. ʥ. 

ʕʪʦʪ ʨʦʜ ʦʙʠʪʘʝʪ ʪʦʣʴʢʦ ʚ ʭʦʣʦʜʥʦʡ ʚʦʜʝ ʠ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 400 ʜʦ 900 ʤ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ ʙʘʩʩʝʡʥʘ ʚ ʧʨʝʜʝʣʘʭ ʩʦʚʨʝʤʝʥʥʦʡ ʚʧʘʜʠʥʳ ʦʟʝʨʘ ʫʞʝ 3.5 ʤʣʥ ʣ. 

ʥ. ɼʥʥʳʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʶʪ ʦʪʩʣʝʞʠʚʘʪʴ ʢʦʨʥʠ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʭʠʨʦʥʦʤʠʜ ï ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʦʚ (Baikolian) Sergentia, ʜʣʷ ʢʦʪʦʨʳʭ ʫʩʪʘʥʦʚʣʝʥʘ ʠʩʭʦʜʥʘʷ ʜʘʪʘ 

ʧʦʨʷʜʢʘ 25ï26 ʤʣʥ ʣ. ʥ., ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʘʛʘʪʴ ʥʘʣʠʯʠʝ ʢʨʫʧʥʳʭ ʠ ʜʦʩʪʘʪʦʯʥʦ ʛʣʫʙʦʢʠʭ 

ʦʟʝʨʥʳʭ ʙʘʩʩʝʡʥʦʚ ʫʞʝ ʚ ʤʠʦʮʝʥʝ [Kaygorodova et al., 2007; ʂʦʥʦʥʦʚ, 2012; ʂʦʥʦʥʦʚ, ʍʣʳʩʪʦʚ, 

2017]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʘʥʪʝʮʝʥʜʝʥʪʥʦʛʦ ʦʪʨʝʟʢʘ ʜʦʣʠʥʳ ʨ. ʉʝʣʝʥʛʘ ʧʦʢʘʟʘʣʠ ʦʪʩʫʪʩʪʚʠʝ ʟʜʝʩʴ 

ʦʪʣʦʞʝʥʠʡ ʜʨʝʚʥʝʝ ʵʦʧʣʝʡʩʪʦʮʝʥʦʚʳʭ [ʃʦʛʘʯʝʚ, 1974]. ʉʢʦʨʦʩʪʥʦʡ ʨʘʟʨʝʟ ʘʚʘʥʜʝʣʴʪʳ ʨ. ʉʝʣʝʥʛʘ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʣʩʷ, ʠʩʭʦʜʷ ʠʟ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʥʘʢʦʧʣʝʥʠʷ ʦʪʣʦʞʝʥʠʡ 17 ʩʤ ʟʘ 1000 ʣʝʪ. 

ʂʣʠʥʦʬʦʨʤʥʳʝ ʧʘʯʢʠ ʧʝʨʝʤʝʞʘʝʤʦʩʪʠ ʦʪʣʦʞʝʥʠʡ ʘʚʘʥʜʝʣʴʪʳ ʩ ʧʝʣʘʛʠʯʝʩʢʠʤʠ ʦʩʘʜʢʘʤʠ ʙʳʣʠ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʚ ʚʝʨʭʥʝʡ 2-ʢʠʣʦʤʝʪʨʦʚʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ. ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʜʝʧʦʮʝʥʪʨ 

ʜʝʣʴʪʳ ʨʘʟʚʠʚʘʣʩʷ ʚ ʧʦʩʣʝʜʥʠʝ 3ï2 ʤʣʥ ʣʝʪ [Scholz, Hutchinson, 2000]. ɼʣʷ ʦʙʨʘʟʦʚʘʥʠʷ 

ʛʣʫʙʦʢʦʛʦ ɹʘʡʢʘʣʘ ʪʘʢʠʝ ʦʮʝʥʢʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʨʝʘʣʴʥʳʤʠ. 

ʄʦʨʬʦʣʦʛʠʷ ʧʦʜʚʦʜʥʦʡ ʯʘʩʪʠ ɹʘʡʢʘʣʴʩʢʦʡ ʚʧʘʜʠʥʳ ʟʘʚʠʩʝʣʘ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʧʨʦʛʠʙʘʥʠʷ 

ʜʥʘ ʠ ʧʨʠʚʥʦʩʘ ʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʇʝʨʚʳʝ ʧʦʜʩʯʝʪʳ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ɹʘʡʢʘʣʝ ʜʣʷ 

ʫʜʘʣʝʥʥʳʭ ʦʪ ʙʝʨʝʛʦʚ ʫʯʘʩʪʢʦʚ ʜʘʣʠ ʦʮʝʥʢʫ ʩʢʦʨʦʩʪʠ 4.2 ʩʤ ʟʘ 1000 ʣʝʪ [ɺʦʪʠʥʮʝʚ ʠ ʜʨ., 1965]. 

ʇʦ ʧʘʣʝʦʤʘʛʥʠʪʥʳʤ ʜʘʥʥʳʤ ʧʦʣʫʯʝʥʳ ʦʮʝʥʢʠ ʩʢʦʨʦʩʪʠ ʥʘʢʦʧʣʝʥʠʷ ʦʩʘʜʢʦʚ ʚ ʉʝʚʝʨʥʦʤ ɹʘʡʢʘʣʝ 

ʥʘ ʧʦʨʷʜʦʢ ʤʝʥʴʰʝ ï 0.2ï0.7 ʩʤ ʟʘ 1000 ʣʝʪ [ʂʨʘʚʯʠʥʩʢʠʡ ʠ ʜʨ., 1971]. 

ʆ ʙʳʩʪʨʦʤ ʦʧʫʩʢʘʥʠʠ ʢʦʪʣʦʚʠʥʳ ɹʘʡʢʘʣʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʩʦʩʪʘʚ ʦʪʣʦʞʝʥʠʡ 

ʮʝʥʪʨʘʣʴʥʳʭ ʯʘʩʪʝʡ ʉʝʚʝʨʥʦʛʦ ʠ ʉʨʝʜʥʝʛʦ ɹʘʡʢʘʣʘ, ʚ ʢʦʪʦʨʳʭ ʧʦʜ 2ï3-ʤʝʪʨʦʚʳʤ ʩʣʦʝʤ 

ʧʝʣʠʪʦʚʳʭ ʠʣʦʚ ʟʘʣʝʛʘʝʪ ʧʝʩʦʢ ʠ ʛʨʘʚʠʡ. ɺʩʢʨʳʪʘʷ ʤʦʱʥʦʩʪʴ ʛʨʫʙʦʟʝʨʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ 

ʜʦʩʪʠʛʘʝʪ 7 ʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʥʝʜʘʚʥʝʤ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʰʣʦʤ ʦʩʘʜʢʠ, ʚʩʢʨʳʪʳʝ ʥʳʥʝ ʥʘ 

ʛʣʫʙʠʥʝ 1000 ʤ ʠ ʙʦʣʝʝ, ʥʘʢʦʧʠʣʠʩʴ ʥʘ ʤʝʣʢʦʚʦʜʴʝ ʚʙʣʠʟʠ ʩʫʰʠ ï ʠʩʪʦʯʥʠʢʘ ʛʨʫʙʦʟʝʨʥʠʩʪʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ʄʝʜʣʝʥʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʦʩʘʜʢʦʚ ʥʝ ʢʦʤʧʝʥʩʠʨʦʚʘʣʦ ʙʳʩʪʨʦʝ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʝ 

ʧʨʦʛʠʙʘʥʠʝ ʢʦʪʣʦʚʠʥʳ ɹʘʡʢʘʣʘ [ʃʦʛʘʯʝʚ, 1974]. 

 

*****  

 

ʇʨʝʜʰʝʩʪʚʫʶʱʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʦʩʘʜʦʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʳ ʥʘʯʘʣʦ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʪʘʥʭʦʡʩʢʦʡ ʩʚʠʪʳ ʦʛʨʘʥʠʯʝʥʦ ʤʠʦʮʝʥʦʤ, ʘ ʚ ʊʫʥʢʠʥʩʢʦʡ ʜʦʣʠʥʝ, ʥʘʨʷʜʫ ʩ 

ʤʠʦʮʝʥʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʙʳʣ ʚʩʢʨʳʪ ʬʨʘʛʤʝʥʪ ʦʪʣʦʞʝʥʠʡ ʚʝʨʭʥʝʛʦ ʦʣʠʛʦʮʝʥʘ. ɺ ʢʘʯʝʩʪʚʝ 

ʧʦʢʘʟʘʪʝʣʴʥʳʭ ʜʣʷ ʬʠʥʘʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʚ ʜʦʣʠʥʘʭ ʧʨʠʥʷʪʳ ʤʦʱʥʳʝ ʧʝʩʯʘʥʳʝ 

ʪʦʣʱʠ ʠʭ ʮʝʥʪʨʘʣʴʥʳʭ ʯʘʩʪʝʡ, ʜʣʷ ʢʦʪʦʨʳʭ ʢʦʤʧʣʝʢʩʦʤ ʜʘʥʥʳʭ ʦʙʦʩʥʦʚʘʥ ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʳʡ 
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ʦʟʝʨʥʦ-ʧʨʦʪʦʯʥʳʡ ʛʝʥʝʟʠʩ. ʅʘʨʷʜʫ ʩ ʧʝʩʯʘʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʚ ʊʫʥʢʠʥʩʢʦʡ ʜʦʣʠʥʝ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʤʦʱʥʳʝ ʥʘʢʦʧʣʝʥʠʷ ʛʨʫʙʦʦʙʣʦʤʦʯʥʦʛʦ ʘʣʣʶʚʠʷ ʘʥʦʩʦʚʩʢʦʡ ʩʚʠʪʳ, ʢʦʪʦʨʘʷ 

ʜʘʪʠʨʦʚʘʥʘ ʚʝʨʭʥʠʤ ʧʣʠʦʮʝʥʦʤ ʠ ʥʠʞʥʠʤ ʧʣʝʡʩʪʦʮʝʥʦʤ. ʇʦ ʭʘʨʘʢʪʝʨʫ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚʦ 

ʚʧʘʜʠʥʘʭ ɹʘʡʢʘʣʴʩʢʦʡ ʨʠʬʪʦʚʦʡ ʟʦʥʳ ʨʘʟʣʠʯʘʝʪʩʷ ʜʚʘ ʵʪʘʧʘ ʝʝ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ: 

ʨʘʥʥʝʦʨʦʛʝʥʥʳʡ (ʜʦʙʘʡʢʘʣʴʩʢʠʡ) ʠ ʧʦʟʜʥʝʦʨʦʛʝʥʥʳʡ (ʥʝʦʙʘʡʢʘʣʴʩʢʠʡ). 

ʀʟ ʦʙʟʦʨʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʨʘʙʦʪ ʩʣʝʜʫʝʪ, ʯʪʦ ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʨʘʟʚʠʪʠʷ 

ʨʠʬʪʦʚʳʭ ʜʦʣʠʥ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɹʘʡʢʘʣʴʩʢʦʡ ʩʠʩʪʝʤʳ ʚʧʘʜʠʥ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʝ ʟʥʘʯʝʥʠʝ 

ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʫʩʣʦʚʠʡ ʥʘʢʦʧʣʝʥʠʷ ʦʪʣʦʞʝʥʠʡ ʠʭ ʦʩʥʦʚʥʦʛʦ ʩʪʨʘʪʦʥʘ ï ʪʘʥʭʦʡʩʢʦʡ ʩʚʠʪʳ ʠ 

ʚʳʜʝʣʝʥʠʝ ʬʘʢʪʦʨʦʚ, ʦʪʣʠʯʘʶʱʠʭ ʝʝ ʦʪ ʥʠʞʝʣʝʞʘʱʠʭ ʠ ʚʳʰʝʣʝʞʘʱʠʭ ʦʩʘʜʦʯʥʳʭ ʩʣʦʝʚ. 
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ɻʣʘʚʘ 2. ʆʙʲʝʢʪʳ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 

2.1. ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʶʪʩʷ ʢʘʡʥʦʟʦʡʩʢʠʝ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʝ 

ʦʩʘʜʦʯʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ɹʘʨʛʫʟʠʥʩʢʦʡ ʠ ʊʫʥʢʠʥʩʢʦʡ ʜʦʣʠʥ, ʚʩʢʨʳʪʳʝ ʩʢʚʘʞʠʥʘʤʠ ʩ ʩʫʤʤʘʨʥʦʡ 

ʜʣʠʥʦʡ ʚʦʚʣʝʯʝʥʥʦʛʦ ʚ ʨʘʙʦʪʫ ʢʝʨʥʘ 2613 ʤ.  

ɺ ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʝ ʧʨʠ ʩʦʚʤʝʩʪʥʳʭ ʧʦʣʝʚʳʭ ʨʘʙʦʪʘʭ 2013 ʛ. ʩʦʪʨʫʜʥʠʢʦʚ ʀɿʂ ʉʆ 

ʈɸʅ, ʃʀʅ ʉʆ ʈɸʅ ʠ ɻʀʅ ʉʆ ʈɸʅ ʟʘʜʦʢʫʤʝʥʪʠʨʦʚʘʥ ʠ ʦʪʦʙʨʘʥ ʢʝʨʥ ʦʜʠʥʥʘʜʮʘʪʠ ʩʢʚʘʞʠʥ, 

ʚʩʢʨʳʚʰʠʭ ʦʩʘʜʦʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʚ ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʝ. ɹʫʨʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ɹʘʡʢʘʣʴʩʢʠʤ 

ʬʠʣʠʘʣʦʤ ʉʦʩʥʦʚʛʝʦʣʦʛʠʷè ʌɻʋɻʇ çʋʨʘʥʛʝʦʣʦʛʦʨʘʟʚʝʜʢʘè. ɼʣʷ ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʳ ʜʚʘ ʠʟ 

ʯʝʪʳʨʝʭ ʫʯʘʩʪʢʦʚ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ɼʞʠʜʠʥʩʢʦʡ (ɼʞʠʜʦʪʦʡʩʢʦʡ) ʢʦʪʣʦʚʠʥʝ: 1) ʨʘʡʦʥ ʧʦʩ. ʋʨʦ 

(ʩʢʚ. 507, 513, 517, 508 ʠ 545), 2) ʨʘʡʦʥ ʧʦʩ. ɹʦʜʦʥ (ʩʢʚ. 524, 531, 532 ʠ 533). ʊʨʝʪʠʡ ʥʘʭʦʜʠʪʩʷ 

ʥʘ ʧʦʛʨʝʙʝʥʥʦʤ ʧʨʦʜʦʣʞʝʥʠʠ ʚʦ ʚʧʘʜʠʥʫ ɸʨʛʘʜʠʥʩʢʦʛʦ ʦʪʨʦʛʘ, ʨʘʡʦʥ ʧʦʩ. ɹʦʨʦʛʦʣ (ʩʢʚ. 537), 

ʯʝʪʚʝʨʪʳʡ ï ʚ ʍʦʥʭʠʥʩʢʦʡ ʢʦʪʣʦʚʠʥʝ, ʨʘʡʦʥ ʧʦʩ. ɸʨʛʘʜʘ (ʩʢʚ. 538) (ʨʠʩ. 2.1). 

ɺ ʊʫʥʢʠʥʩʢʦʡ ʜʦʣʠʥʝ ʙʳʣʦ ʚʳʙʨʘʥʦ ʤʝʩʪʦ ʙʫʨʝʥʠʷ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʊʫʥʢʠʥʩʢʦʡ 

ʚʧʘʜʠʥʳ (ʫ ʩ. ʅʠʢʦʣʴʩʢʦʝ), ʠʩʭʦʜ ̫ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʬʨʘʛʤʝʥʪʘʨʥʳʭ ʜʘʥʥʳʭ ʦ 

ʢʝʨʥʝ ʩʢʚ. 73, ʧʨʦʡʜʝʥʥʦʡ ʚ 1980-ʭ ʛʛ. ʇɻʆ ʉʦʩʥʦʚʛʝʦʣʦʛʠʷ. ʅʦʚʦʝ ʮʝʣʝʚʦʝ ʙʫʨʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ 

ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʟʝʨʥʳʭ ʦʪʣʦʞʝʥʠʡ ʪʦʡ ʞʝ ʛʨʫʧʧʦʡ ʚ 2013 ʛ. ʩ ʥʘʡʤʦʤ ʙʫʨʦʚʦʡ ʢʦʤʧʘʥʠʠ 

ʆʆʆ çʂɸʉʂɸɼ-ʄè. ɹʳʣʘ ʧʨʦʡʜʝʥʘ ʩʢʚ. ʊʫʥʢʘ-13 (ʢʦʦʨʜʠʥʘʪʳ GPS: 51Á43'45" ʩ.ʰ.; 102Á34'35" 

ʚ.ʜ.) (ʨʠʩ. 2.2). 

 

2.2. ʅʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺr ʧʦʣʥʝʥʳ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʝr ʠʩʩʣʝʜʦʚʘʥʠ ̫ ʦʩʘʜʦʯʥʦʡ ʣʝʪʦʧʠʩʠ ʧʦ ʯʝʪʳʨʝʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʙʦʪ: 1) ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ; 2) ʠʟʫʯʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʦʩʘʜʦʯʥʳʭ ʦʪʣʦʞʝʥʠʡ; 3) ʘʥʘʣʠʟ ʤʠʢʨʦʬʣʦʨ rʠ 4) ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ. 

2.2.1. ʃʠʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʨʠ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʬʘʮʠʠ ʦʪʣʦʞʝʥʠʡ ʧʦ ʠʭ ʦʢʨʘʩʢʝ, 

ʩʦʩʪʘʚʫ, ʩʪʨʫʢʪʫʨʥʳʤ ʠ ʪʝʢʩʪʫʨʥʳʤ ʧʨʠʟʥʘʢʘʤ, ʭʘʨʘʢʪʝʨʫ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʤʠʥʝʨʘʣʴʥʳʤ ʚʢʣʶʯʝʥʠʷʤ, ʚʢʣʶʯʝʥʠʷʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʜʝʪʨʠʪʘ), ʢʦʥʪʘʢʪʘʤ ʤʝʞʜʫ 

ʩʣʦʷʤʠ, ʘ ʪʘʢʞʝ ʧʦ ʩʤʝʥʝ ʵʪʠʭ ʧʨʠʟʥʘʢʦʚ ʚ ʨʘʟʨʝʟʘʭ. ʆʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʣʠʪʦʪʠʧʦʚ 

ʧʦʨʦʜ ʢ ʛʨʫʧʧʘʤ ʬʘʮʠʡ (ʘʣʣʶʚʠʘʣʴʥʳʤ, ʦʟʝʨʥʳʤ ʠ ʙʦʣʦʪʥʳʤ). ɺ ʢʘʞʜʦʡ ʠʟ ʛʨʫʧʧ ʚʳʜʝʣʷʶʪʩʷ 

ʬʘʮʠʘʣʴʥʳʝ ʦʙʩʪʘʥʦʚʢʠ ʧʦ ʪʠʧʫ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʚ ʙʘʩʩʝʡʥʝ ʩʝʜʠʤʝʥʪʘʮʠʠ. 

ʈʝʢʦʥʩʪʨʫʠʨʫʶʪʩʷ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʬʘʮʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʷʭ. 
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ʈʠʩ 2.1. ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʟ. 

ɹʘʡʢʘʣ (ʘ) ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʩʢʚʘʞʠʥ (ʙ). 

 

ʈʠʩ 2.2. ʇʨʦʩʪʠʨʘʥʠʝ ʊʫʥʢʠʥʩʢʦʡ ʨʠʬʪʦʚʦʡ ʜʦʣʠʥʳ ʤʝʞʜʫ ʦʟʝʨʥʳʤʠ ɹʘʡʢʘʣʴʩʢʦʡ ʠ 

ʍʫʙʩʫʛʫʣʴʩʢʦʡ ʚʧʘʜʠʥʘʤʠ (ʘ) ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʩʢʚʘʞʠʥʳ ʊʫʥʢʘ-13 ʚ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʦʡ 

ʊʫʥʢʠʥʩʢʦʡ ʚʧʘʜʠʥʝ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʨʠʬʪʦʚʦʡ ʜʦʣʠʥʳ (ʙ).  ʂʦʥʪʫʨʳ ʚʧʘʜʠʥ ʧʦʢʘʟʘʥʳ ʧʦ 
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ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʦʩʘʜʦʯʥʳʭ ʦʪʣʦʞʝʥʠʡ. ʉʦʩʪʘʚʣʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʭʝʤʳ [Arzhannikova et 

al., 2018] ʩ ʫʧʨʦʱʝʥʠʷʤʠ ʠ ʜʦʧʦʣʥʝʥʠʷʤʠ. 

  

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʜʦʢʫʤʝʥʪʠʨʫʝʪʩʷ ʢʝʨʥ ʩʢʚʘʞʠʥ ʩ ʣʠʪʦʣʦʛʠʯʝʩʢʠʤ ʠʟʫʯʝʥʠʝʤ ʦʩʘʜʦʯʥʳʭ 

ʧʦʨʦʜ, ʠʭ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ, ʩʪʨʫʢʪʫʨʥʳʭ ʠ ʪʝʢʩʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʠʤʝʶʱʠʭ 

ʛʝʥʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʨʝʢʦʥʩʪʨʫʠʨʫʶʪʩʷ ʬʘʮʠʘʣʴʥʳʝ ʨʷʜr ʦʪʣʦʞʝʥʠʡ ʠ 

ʧʨʦʚʦʜʠʪʩʷ ʠʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʤʘʩhʪʘʙr ʠ ʪʠʧ r ʩʣʦʠʩʪʦʩʪʠ, 

ʚʳʷʚʣʝ̫ʪʩʷ ʭʘʨʘʢʪʝʨ ʯʝʨʝʜʦʚʘʥʠʷ ʩʣʦʝʚ ʨʘʟʥʦʛʦ ʩʦʩʪʘʚʘ, ʠʜʝʥʪʠʬʠʮʠʨʫʶʪʩʷ ʢʦʥʪʘʢʪʳ ʪʦʣʱ 

ʨʘʟʥʦʛʦ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʋʩʪʘʥʦʚʣʝʥʠʶ ʬʘʮʠʘʣʴʥʳʭ ʦʙʩʪʘʥʦʚʦʢ ʧʨʝʜʰʝʩʪʚʫʝʪ 

ʚʳʜʝʣʝʥʠʝ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʪʠʧʦʚ ʧʦʨʦʜ ʚ ʨʘʟʨʝʟʝ ʩ ʫʯʝʪʦʤ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ, ʤʠʥʝʨʘʣʦʛʦ-

ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʭ, ʩʪʨʫʢʪʫʨʥʦïʪʝʢʩʪʫʨʥʳʭ ʧʨʠʟʥʘʢʦʚ ʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʭʘʨʘʢʪʝʨʘ 

ʤʠʢʨʦʬʣʦʨʳ, ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʢʣʶʯʝʥʠʡ. ɿʘʪʝʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ 

ʣʠʪʦʪʠʧʦʚ ʧʦʨʦʜ ʢ ʛʨʫʧʧʘʤ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʬʘʮʠʡ. 

ʇʝʪʨʦʛʨʘʬʠʯʝʩʢʠʡ ʤʝʪʦʜ ʧʨʠʤʝʥʷʝʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʭ 

ʧʦʨʦʜ. ɼʣʷ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʦʙʨʘʟʮʳ ʢʝʨʥʘ ʦʪʙʠʨʘʶʪʩʷ ʠʩʭʦʜʷ ʠʟ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ 

ʦʧʠʩʘʥʠʷ ʧʦʨʦʜ. ɺʳʙʠʨʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʝ ʦʙʨʘʟʮʳ, ʦʪʨʘʞʘʶʱʠʝ ʩʤʝʥʫ ʣʠʪʦʣʦʛʠʠ 

ʧʦʨʦʜ ʚ ʨʘʟʨʝʟʝ, ʘ ʪʘʢʞʝ ʦʙʨʘʟʮʳ, ʷʚʥʦ ʦʪʣʠʯʘʶʱʠʝʩʷ ʩʚʦʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʦʪ ʜʨʫʛʠʭ ʧʦʨʦʜ. 

ʀʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʝ ʰʣʠʬʳ. ɺʳʧʦʣʥʝʥʦ ʦʧʠʩʘʥʠʝ, ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʰʣʠʬʦʚ 

ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʊ.ɸ. ʂʦʨʥʠʣʦʚʦʡ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʛʝʦʣʦʛʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʀɿʂ ʉʆ ʈɸʅ. 

ʅʘʠʙʦʣʝʝ ʥʘʜʝʞʥʳʤ ʠʥʜʠʢʘʪʦʨʦʤ ʜʠʥʘʤʠʢʠ ʩʨʝʜʳ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʩʣʫʞʠʪ ʩʪʨʫʢʪʫʨʘ 

ʦʩʘʜʦʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʩʪʨʘʪʦʥʘ [ʐʠʰʣʦʚ, 2010]. ɺ ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʝ ʚʳʜʝʣʷʶʪʩʷ ʣʠʪʦʪʠʧʳ 

ʩ ʦʙʦʟʥʘʯʝʥʠʝʤ ʙʫʢʚʝʥʥʦ-ʮʠʬʨʦʚʳʤʠ ʠʥʜʝʢʩʘʤʠ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʅ.ɺ. 

ʃʦʛʚʠʥʝʥʢʦ [1984]. ɺ ʥʘʠʤʝʥʦʚʘʥʠʠ ʣʠʪʦʪʠʧʘ ʩ ʦʢʦʥʯʘʥʠʝʤ çʳʡè ʠʣʠ çʚʦè ʫʯʠʪʳʚʘʶʪʩʷ 

ʯʘʩʪʠʮ,r ʩʦʩʪʘʚʣʷʶʱʠʝ ʙʦʣʝʝ 25 %. ɺ ʥʘʠʤʝʥʦʚʘʥʠʠ ʣʠʪʦʪʠʧʘ ʩ ʦʢʦʥʯʘʥʠʝʤ çʠʩʪʳʡè ʠʣʠ 

çʠʩʪʘʷè ʦʙʦʟʥʘʯʘʶʪʩʷ ʯʘʩʪʠʮ,r ʦʙʨʘʟʫʶʱʠʝ ʧʨʠʤʝʩʴ ʦʪ 5 ʜʦ 25 %. ʅʝʟʥʘʯʠʪʝʣʴʥʘʷ ʧʨʠʤʝʩʴ 

ʦʙʦʟʥʘʯʘʝʪʩʷ ʩʦʯʝʪʘʥʠʝʤ ʜʚʫʭ ʩʣʦʚ (ʥʘʧʨʠʤʝʨ, ʧʝʩʦʢ ʩ ʛʘʣʴʢʦʡ) [ʈʫʭʠʥ, 1953]. 

ʇʨʦʚʦʜʷʪʩʷ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʨʘʟʮʦʚ ʚ ʰʣʠʬʘʭ ʥʘ ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʤ 

ʤʠʢʨʦʩʢʦʧʝ OLYMPUSïBX53 P ʩ ʮʝʣɹʁ: 

1)  ʫʪʦʯʥʝʥʠʷ ʥʘʟʚʘʥʠʷ ʧʦʨʦʜ.r ʈʘʟʣʠʯʘʣʠʩʴ ʦʙʣʦʤʢʠ ʨʘʟʥʦʡ ʚʝʣʠʯʠʥʳ ʠ ʦʢʘʪʘʥʥʦʩʪʠ, 

ʦʮʝʥʠʚʘʣʘʩʴ ʩʪʝʧʝʥʴ ʩʦʨʪʠʨʦʚʢʠ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʦʧʨʝʜʝʣʷʣʩʷ ʭʘʨʘʢʪʝʨ ʪʝʢʩʪʫʨʳ ʩ 

ʚʳʜʝʣʝʥʠʝʤ ʧʝʨʚʠʯʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʧʦʨʦʜ, ʧʦʟʚʦʣʷʶʱʠʭ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʠʩʪʦʨʠʶ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ (ʭʘʨʘʢʪʝʨ ʧʝʨʝʩʣʘʠʚʘʥʠʷ, ʚʢʣʶʯʝʥʠʷ ʤʠʢʨʦʬʘʫʥ)r; 

2)  ʦʧʨʝʜʝʣʝʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʨʦʜ.r ɺ ʰʣʠʬʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣʠʩʴ ʛʣʘʚʥʳʝ, 

ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ ʠ ʘʢʮʝʩʩʦʨʥʳʝ ʦʙʣʦʤʦʯʥʳʝ ʤʠʥʝʨʘʣʳ, ʠ ʩʦʩʪʘʚ ʮʝʤʝʥʪʘ. ɺʳʜʝʣʷʣʠʩʴ ʦʪʜʝʣʴʥʳʝ 
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ʤʠʥʝʨʘʣʳ ʧʦ ʠʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ. ʇʨʦʚʦʜʠʣʘʩʴ ʢʦʣʠʯʝʩʪʚʝʥʥʘ ̫ʦʮʝʥʢʘ ʦʙʣʦʤʦʯʥʳʭ 

ʤʠʥʝʨʘʣʦʚ ʠ ʮʝʤʝʥʪʘ; 

3)  ʚʳʷʚʣʝʥʠʷ ʭʘʨʘʢʪʝʨʘ ʚʪʦʨʠʯʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʦʨʦʜʳ. ʆʧʨʝʜʝʣʷʣʠʩʴ ʧʨʠʟʥʘʢʠ 

ʨʘʩʪʚʦʨʝʥʠ,̫ ʟʘʤʝʱʝʥʠ,̫ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ, ʤʠʥʝʨʘʣʴʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʟʘʧʦʣʥʝʥʠʷ ʤʠʥʝʨʘʣʘʤʠ ʧʫʩʪʦʪ ʠ ʪʨʝʱʠʥ;  

4)  ʦʧʠʩʘʥʠʷ ʪʠʧʘ ʮʝʤʝʥʪʘ. ʀʟʫʯʘʣʩʷ ʩʦʩʪʘʚ ʮʝʤʝʥʪʠʨʫʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ, ʝʛʦ ʩʦʦʪʥʦʰʝʥʠʝ ʩ 

ʦʙʣʦʤʢʘʤʠ, ʩʪʨʫʢʪʫʨʘ, ʩʪʝʧʝʥʴ ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʦʨʠʝʥʪʠʨʦʚʢʘ ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʛʦ 

ʤʠʥʝʨʘʣʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʣʦʤʢʦʚ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʛʘʣʝʯʥʦ-ʛʨʘʚʠʡʥʦ-ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ 

ʦʩʘʜʦʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʝ ʧʨʦʚʦʜʠʪʩʷ ʠʭ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʠʪ ʂʉʀ ï 40; 20; 10; 5; 2.5; 1.25; 0.63; 0.315; 0.14. ʇʨʦʩʝʠʚʘʶʪʩʷ 

ʧʨʦʙʳ ʧʝʩʯʘʥʠʢʦʚ ʠ ʘʣʝʚʨʦʣʠʪʦʚ ʚʝʩʦʤ ʥʝ ʤʝʥʝʝ 500 ʛʨʘʤʤʦʚ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʩʠʪʦʚʢʠ 

ʫʪʦʯʥʷʝʪʩʷ ʥʘʟʚʘʥʠʝ ʧʦʨʦʜʳ. ʌʨʘʢʮʠʦʥʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ɻ ʥʝʨʛʠʯʥʦʡ 15-ʤʠʥʫʪʥʦʡ ʚʩʪʨʷʩʢʦʡ 

ʤʘʪʝʨʠʘʣʘ ʧʦʨʦʜʳ ʥʘ ʢʦʣʦʥʥʝ ʩʠʪ. ɿʘʪʝʤ ʢʘʞʜʘ ̫ʬʨʘʢʮʠ ̫ʧʦʨʦʜʳ ʚʟʚʝʰʠʚʘʝʪʩʷ ʠ ʚʳʯʠʩʣʷʶʪʩʷ 

ʧʨʦʮʝʥʪʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʬʨʘʢʮʠʡ [ʂʦʣʦʤʠʝʮ, 2010]. 

ɺʝʣʠʯʠʥʘ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʛʦ ʨʘʟʤʝʨʘ ʯʘʩʪʠʮ (x) ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʚʝʩʪʠ ʥʝʫʜʦʙʥʫʶ 

ʛʨʦʤʦʟʜʢʫʶ ʩʠʩʪʝʤʫ ʬʨʘʢʮʠʡ ʠ ʠʭ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʝʜʠʥʦʝ ʟʥʘʯʝʥʠʝ, ʧʦʟʚʦʣʷʶʱʝʝ 

ʩʨʘʚʥʠʚʘʪʴ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʪʠʧʳ ʦʩʘʜʢʦʚ [ʂʦʣʦʤʠʝʮ, 2010]. ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʳʡ ʨʘʟʤʝʨ 

ʯʘʩʪʠʮ (x) ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʤʝʪʦʜʫ ʧʝʨʚʳʭ ʯʝʪʳʨʝʭ ʮʝʥʪʨʘʣʴʥʳʭ ʤʦʤʝʥʪʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (m1-4) 

[ʐʘʨʘʧʦʚ, 1965; ʂʦʣʦʤʠʝʮ, 2010].  

ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ n ʦʪʨʘʞʘʝʪ ʪʫʨʙʫʣʝʥʪʥʦʩʪʴ ʚ ʩʨʝʜʝ ʩʝʜʠʤʝʥʪʘʮʠʠ ʠ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʚʝʣʠʯʠʥʫ (ʨʘʟʥʦʩʪʴ) ʨʘʟʙʨʦʩʘ ʩʨʝʜʥʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʘʷ ʩʫʱʝʩʪʚʫʝʪ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʬʘʮʠʘʣʴʥʦʡ ʦʙʩʪʘʥʦʚʢʝ. ʏʝʤ ʚʳʰʝ ʧʘʨʘʤʝʪʨ n, ʪʝʤ ʚ ʙʦʣʝʝ ʜʠʥʘʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ 

ʧʨʦʠʩʭʦʜʠʣʦ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʝ. ɼʣʷ ʦʟʝʨʥʳʭ ʦʪʣʦʞʝʥʠʡ n=0.2ï0.8, ʜʣʷ ʨʝʯʥʳʭ n=0.4ï2.0. 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʨʘʩʩʯʠʪrʘʝʪʩ ̫ ʧʦ ʬʦʨʤʫʣʝ n=s/x*, ʛʜʝ (s=m21/2) ï ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ [ʂʦʣʦʤʠʝʮ, 1998, 2010; ʈʘʩʩʢʘʟʦʚ ʠ ʜʨ., 2022]. ɺʳʧʦʣʥʝʥ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʦʪʣʦʞʝʥʠʡ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɺ.ʃ. ʂʦʣʦʤʠʡʮʘ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʛʝʦʣʦʛʠʠ ʢʘʡʥʦʟʦʷ ɻʀʅ, ʛ. ʋʣʘʥ-

ʋʜʵ. 

 

2.2.2. ʀʟʫʯʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʦʩʘʜʦʯʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʂʦʥʮʝʥʪʨʘʮʠʠ ʧʝʪʨʦʛʝʥʥʳʭ ʦʢʩʠʜʦʚ ʦʧʨʝʜʝʣʝʥʳ ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʮʝʥʪʨʝ ʀɿʂ ʉʆ ʈɸʅ 

ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ çʤʦʢʨʦʡ ʭʠʤʠʠè (ʭʠʤʠʢʠïʘʥʘʣʠʪʠʢʠ: ɻ.ɺ. ɹʦʥʜʘʨʝʚʘ ʠ ʄ.ʄ. 

ʉʘʤʦʡʣʝʥʢʦ). ʇʨʦʩʫʰʠʚʘʥʠʝʤ ʧʨʦʙʳ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 105 ↔ ʉ ʫʜʘʣʷʣʘʩʴ ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʘʷ ʚʦʜʘ 

(H2Oï) ʠ ʧʨʦʢʘʣʠʚʘʥʠʝʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 950 ↔ ʉ ï ʜʨʫʛʠʝ ʣʝʪʫʯʠʝ ʢʦʤʧʦʥʝʥʪʳ (ʇʇʇ). 
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ɺʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʤ ʧʨʦʛʨʝʚʦʤ ʠʟ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʠʟʚʣʝʢʘʣʘʩʴ ʢʦʥʩʪʠʪʫʮʠʦʥʥʘʷ ʚʦʜʘ 

ʤʠʥʝʨʘʣʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ ʛʣʠʥʠʩʪʳʭ) ʠ ʦʪʞʠʛʘʣʩʷ ʜʝʪʨʠʪʦʚʳʡ ʦʨʛʘʥʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ [ʉʠʟʳʭ, 

1985; ʈʷʱʝʥʢʦ, ʋʭʦʚʘ, 2008; ʈʘʩʩʢʘʟʦʚ ʠ ʜʨ., 2012] 

ʄʠʢʨʦʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʧʦʨʦʜ ʦʧʨʝʜʝʣʝʥ ʤʝʪʦʜʦʤ ʀʉʇ-ʄʉ ʥʘ ʧʨʠʙʦʨʝ Agilent 7500ce 

ʚ ʎʝʥʪʨʝ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ çʄʠʢʨʦʘʥʘʣʠʟè (ʃʀʅ ʉʆ ʈɸʅ) ʩ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʦʡ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ʠʟʦʪʦʧʠʠ ʠ ʛʝʦʭʨʦʥʦʣʦʛʠʠ ʀɿʂ ʉʆ ʈɸʅ (ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʘ ʄ.ɽ. ʄʘʨʢʦʚʦʡ, 

ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʊ.ɸ. ʗʩʥʳʛʠʥʦʡ). ʄʝʪʦʜʠʢʘ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ ʚ ʨʘʙʦʪʘʭ [ʗʩʥʳʛʠʥʘ ʠ ʜʨ., 

2003; ʗʩʥʳʛʠʥʘ ʠ ʜʨ., 2015]. 

ʇʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʦʪʣʦʞʝʥʠʡ ʪʘʥʭʦʡʩʢʦʡ ʩʚʠʪʳ ʢ ʦʪʣʦʞʝʥʠʷʤ ʘʥʦʩʦʚʩʢʦʡ ʩʚʠʪʳ ʚ 

ɹʘʨʛʫʟʠʥʩʢʦʡ ʚʧʘʜʠʥʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʪʘʢʞʝ ʨʝʟʢʦʝ ʚʦʟʨʘʩʪʘʥʠʝ ʦʢʠʩʣʝʥʥʦʩʪʠ ʞʝʣʝʟʘ ʩ 

ʧʦʛʨʘʥʠʯʥʳʤ ʟʥʘʯʝʥʠʝ Fe2O3/FeO = 3 [ʈʘʩʩʢʘʟʦʚ ʠ ʜʨ., 2016ʘ]. ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩʪʦʯʥʠʢʦʚ 

ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʠʘʛʨʘʤʤʳ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʈɿʕ) ʠ Th/CoïLa/Sc, [Cullers, 

2002] ʠ Na2OïK2O [Pettijohn, 1975]. ʇʨʠ ʚʳʜʝʣʝʥʠʠ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ ʫʩʣʦʚʠʡ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ, ʥʘʨʷʜʫ ʩ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʦʢʩʠʜʦʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʨʘʩʩʯʠʪʳʚʘʣʩʷ 

ʭʠʤʠʯʝʩʢʠʡ ʠʥʜʝʢʩ ʚʳʚʝʪʨʠʚʘʥʠʷ (Chemical Index of Alteration), 

CIA=100ĬAl 2O3/(Al 2O3+CaO+Na2O+K2O [Nesbitt, Young, 1982] (ʨʘʩʯʝʪ ʚ ʤʘʩ. %). ɿʘʤʝʪʥʦʝ 

ʩʥʠʞʝʥʠʝ ʟʥʘʯʝʥʠʡ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʦʪʣʦʞʝʥʠʡ, 

ʚʩʢʨʳʪʳʭ ʩʢʚ. BDPï96 ʠ BDPï98 ʥʘ ʧʦʜʚʦʜʥʦʤ ɸʢʘʜʝʤʠʯʝʩʢʦʤ ʭʨʝʙʪʝ ʦʟ. ɹʘʡʢʘʣ [ʂʘʰʠʢ, 

ʃʦʤʦʥʦʩʦʚʘ, 2006]. ʈʘʩʩʯʠʪʳʚʘʣʠʩʴ ʜʨʫʛʠʝ ʧʦʢʘʟʘʪʝʣʠ. ʉʪʝʧʝʥʴ ʭʠʤʠʯʝʩʢʦʛʦ ʚʳʚʝʪʨʠʚʘʥʠʷ 

ʦʮʝʥʠʚʘʣʘʩ ɹʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʜʝʢʩʘ ʠʟʤʝʥʝʥʠʷ ʧʣʘʛʠʦʢʣʘʟʘ (Plagioclase Index of Alteration) 

PIA=[(Al 2O3ïK2O)/(Al2O3+CaO+Na2OïK2O)]Ĭ100 [Fedo et al., 1995]. ʉʪʝʧʝʥʴ ʟʨʝʣʦʩʪʠ ʠʩʭʦʜʥʳʭ 

ʧʦʨʦʜ ʠ ʧʦʩʪʫʧʣʝʥʠʝ ʪʦʥʢʦʡ ʘʣʶʤʦʩʠʣʠʢʦʢʣʘʩʪʠʢʠ ʚ ʙʘʩʩʝʡʥ ʩʝʜʠʤʝʥʪʘʮʠʠ ʦʮʝʥʠʚʘʣʘʩʴ ʧʦ 

ʠʥʜʝʢʩʫ ʟʨʝʣʦʩʪʠ ʦʩʘʜʢʦʚ ICV (Index of Compositional Variation) 

ICV=(Fe2O3+K2O+Na2O+CaO+MgO+TiO2)/Al2O3 [Cox et al., 1995]. ʆʧʨʝʜʝʣʷʣʘʩʴ ʤʝʭʘʥʠʯʝʩʢʘʷ 

ʩʦʨʪʠʨʦʚʢʘ ʢʣʘʩʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʪʠʪʘʥʦʚʦʤʫ ʤʦʜʫʣ ʁʊʄ=TiO2/Al 2O3 [ʄʠʛʜʠʩʦʚ, 1960], 

ʚʘʨʠʘʮʠʠ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʷʪ ʦʪ ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʠʪʘʥʩʦʜʝʨʞʘʱʠʭ ʤʠʥʝʨʘʣʦʚ ʢ ʧʨʦʮʝʩʩʘʤ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʥʘʢʦʧʣʝʥʠʷ ʚ ʛʨʫʙʳʭ ʬʨʘʢʮʠʷʭ ʢʦʨ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʘʣʶʤʠʥʠʡ ʪʝʨʷʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʣʦʞʝʥʠʷ ʩʠʣʠʢʘʪʥʳʭ ʤʠʥʝʨʘʣʦʚ. ʈʘʩʩʯʠʪʳʚʘʣʩʷ 

ʛʠʜʨʦʣʠʟʘʪʥʳʡ ʤʦʜʫʣʴ ɻʄ= (ȷȽ2Ƀ3+TiO2+ʈ2ʆʟ+FeO+MnO)/SiO2 ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ. ʆʧʨʝʜʝʣʷʣʩʷ ʤʦʜʫʣ ɹ ʦʙʱʝʡ ʥʦʨʤʘʪʠʚʥʦʡ ʱʝʣʦʯʥʦʩʪʠ 

ʅʂʄ=Na2O+K2O/Al2O3, ʢʦʪʦʨʳʡ, ʥʘʨʷʜʫ ʩ ʱʝʣʦʯʥʳʤ ʤʦʜʫʣʝʤ ʑʄ=Na2O/K2O, ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʭʠʤʠʯʝʩʢʦʛʦ ʚʳʚʝʪʨʠʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʠʩʪʦʯʥʠʢʘ ʩʥʦʩʘ. ɺʳʩʦʢʠʝ 

ʟʥʘʯʝʥʠʷ ʅʂʄ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʦʩʘʜʢʘʭ, ʩʦʜʝʨʞʘʱʠʭ ʦʙʣʦʤʢʠ ʱʝʣʦʯʥʳʭ ʧʦʣʝʚʳʭ h ʧʘʪʦʚ ʠʟ 

ʧʦʨʦʜ ʦʙʣʘʩʪʠ ʩʥʦʩʘ. ʇʦʚʳʰʝʥʠʶ ʑʄ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʝ ʧʦʩʪʫʧʣʝʥʠʷ ʟʝʨʝʥ ʧʣʘʛʠʦʢʣʘʟʘ 

ʚ ʦʙʣʘʩʪʴ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ [ʖʜʦʚʠʯ, ʂʝʪʨʥʩ, 2000].  
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ʀʟʫʯʝʥʠʝ ʩʦʩʪʘʚʘ ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ ʚ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜʘʭ ʧʨʦʚʦʜʠʣʦʩʴ 

ʨʝʥʪʛʝʥʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ (ʘʥʘʣʠʪʠʢ: ʄ.ʅ. ʈʫʙʮʦʚʘ, ʀɿʂ ʉʆ ʈɸʅ). ɼʣʷ ʜʦʩʪʦʚʝʨʥʦʡ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʨʦʚʦʜʠʣʘʩʴ ʨʝʥʪʛʝʥʦʚʩʢʘʷ ʩʲʝʤʢʘ ʪʨʝʭ ʧʨʝʧʘʨʘʪʦʚ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʦʙʨʘʟʮʘ, 

ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʨʘʟʣʠʯʥʳ ʩʧʦʩʦʙʘʤʠ: 

1) ʠʩʭʦʜʥʦʛʦ, ʚ ʚʦʟʜʫʰʥʦïʩʫʭʦʤ ʩʦʩʪʦʷʥʠʠ (ɺʉ); 

2) ʥʘʩʳʱʝʥʥʦʛʦ ʵʪʠʣʝʥʛʣʠʢʦʣʝʤ ʠʣʠ ʛʣʠʮʝʨʠʥʦʤ (ʕɻ); 

3) ʧʨʦʢʘʣʝʥʥʦʛʦ ʚ ʤʫʬʝʣʴʥʦʡ ʧʝʯʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʜʦ 600 Áʉ (ʊ). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʰʠʬʨʦʚʢʠ ʜʠʬʨʘʢʪʦʛʨʘʤʤ ʧʦʣʫʯʝʥ ʬʘʟʦʚʳʡ ʩʦʩʪʘʚ ʦʙʨʘʟʮʦʚ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʷʣʘʩʴ ʩʤʝʥʘ ʩʦʩʪʘʚʘ ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ ʧʦ 

ʨʘʟʨʝʟʫ. ʇʨʦʚʦʜʠʣʩʷ ʧʦʣʫʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʬʘʟ ʩ ʨʘʩʯʝʪʘʤʠ ʤʝʪʦʜʦʤ RIR ʧʦ ʢʦʨʫʥʜʦʚʳʤ 

ʯʠʩʣʘʤ ʤʠʥʝʨʘʣʴʥʳʭ ʬʘʟ ʠʟ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʦʡ ʙʘʟʳ ʜʘʥʥʳʭ PDF-2 [Hubbard, Snyder, 1988]. 

 

2.2.3. ɸʥʘʣʠʟ ʤʠʢʨʦʬʣʦʨʳ 

ɺʦʟʨʘʩʪ ʦʩʘʜʦʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ɹʘʨʛʫʟʠʥʩʢʦʡ ʠ ʊʫʥʢʠʥʩʢʦʡ ʜʦʣʠʥ ʦʙʦʩʥʦʚʳʚʘʣʩʷ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʧʘʣʠʥʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʦʧʨʝʜʝʣʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʩʣʦʝʚ ʧʦ ʜʠʥʘʤʠʢʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʪʝʨʨʠʪʦʨʠʠ. ʉʧʦʨʦʚʦ-

ʧʳʣʴʮʝʚʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʛʝʦʣʦʛʠʠ ʤʝʟʦʟʦʷ ʠ ʢʘʡʥʦʟʦʷ ʀɿʂ ʉʆ ʈɸʅ 

ʠ ɻʢʦʣʦʛʠʯʝʩʢʦʡ ʛʝʦʭʠʤʠʠ ʠ ʵʚʦʣʶʮʠʠ ʛʝʦʩʠʩʪʝʤ ʀɻʍ ʉʆ ʈɸʅ ʠʤ. ɸ.ʇ. ɺʠʥʦʛʨʘʜʦʚʘ 

(ʧʘʣʠʥʦʣʦʛʠ ʅ.ɺ. ʂʫʣʘʛʠʥʘ ʠ ʉ.ɸ. ʈʝʰʝʪʦʚʘ) ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ [Berglund and Ralska-

Jasiewiczowa, 1986]. ʆʙʨʘʟʮʳ ʠʟ ʩʢʚ. 545 ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʚ ʣʘʙʦʨʘʪʦʨʠʠ 

ɺɻʋ (ʧʘʣʠʥʦʣʦʛ ʊ.ʌ. ʊʨʝʛʫʙ) ʠ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʧʦ ʩʝʧʘʨʘʮʠʦʥʥʦʤʫ ʤʝʪʦʜʫ ɻʨʠʯʫʢʘ, ʢʦʪʦʨʳʡ 

ʚʢʣʶʯʘʝʪ: ʦʙʨʘʙʦʪʢʫ 10% ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʦʡ (HCl), ʱʝʣʦʯʴʶ (NaOH), ʧʣʘʚʠʢʦʚʦʡ ʢʠʩʣʦʪʦʡ (HF) 

ʠ ʪʷʞʝʣʦʡ ʞʠʜʢʦʩʪʴʶ (KJ+CdJ+H2O). ʇʦʩʣʝ ʦʙʦʛʘʱʝʥʠʷ ʤʘʮʝʨʘʪ ʧʨʦʩʤʘʪʨʠʚʘʣʩʷ ʧʦʜ 

ʤʠʢʨʦʩʢʦʧʦʤ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʭ400-ʭ600. ʇʨʠʥʘʜʣʝʞʥʦʩʪʴ ʩʧʦʨ ʠ ʧʳʣʴʮʳ ʢ ʩʝʢʮʠʷʤ, ʨʦʜʘʤ ʠ 

ʚʠʜʘʤ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʧʨʠʟʥʘʢʘʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʵʢʟʠʥʳ, ʵʥʪʠʥʳ, ʘʧʝʨʪʫʨʥʦʛʦ 

ʘʧʧʘʨʘʪʘ, ʧʦʨ ʠ ʥʘʣʠʯʠʷ ʙʦʨʦʟʜ. 

ʇʨʦʚʝʜʝʥ ʪʘʢʞʝ ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʚ ʃʀʅʝ ʉʆ ʈɸʅ ʧʨʠ ʫʯʘʩʪʠʠ ʘʚʪʦʨʘ (ʜʠʘʪʦʤʠʩʪ ʄ.ɺ. ʋʩʦʣʴʮʝʚʘ). 

ɼʠʘʪʦʤʦʚʳʝ ʚʦʜʦʨʦʩʣʠ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʩʚʝʪʦʚʦʡ ʠ ʩʢʘʥʠʨʫʶʱʝʡ ʵʣʝʢʪʨʦʥʥʦʡ 

ʤʠʢʨʦʩʢʦʧʠʠ (ʉʕʄ). ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʩʚʝʪʦʚʦʤ ʤʠʢʨʦʩʢʦʧʝ ʛʦʪʦʚʠʣʠʩʴ ʧʦʩʪʦʷʥʥʳʝ 

ʧʨʝʧʘʨʘʪʳ ʩ ʧʦʤʦʱʴʶ ʩʤʦʣʳ Naphrax. ʀʟʫʯʝʥʠʝ ʠ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʩʪʚʦʨʦʢ ʚʳʧʦʣʥʷʣʦʩʴ ʩ 

ʧʦʤʦʱʴʶ ʩʚʝʪʦʚʦʛʦ ʤʠʢʨʦʩʢʦʧʘ Axiovert 200 (Zeiss, ɻʝʨʤʘʥʠʷ) c ʬʦʪʦʢʘʤʝʨʦʡ Pixera Penguin 

600CL. ɼʣʷ ʩʢʘʥʠʨʫʶʱʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʦʙʨʘʟʮʳ ʦʙʨʘʙʘʪʳʚʘʣʠʩ ɹ30% ʧʝʨʝʢʠʩʴʶ 

ʚʦʜʦʨʦʜʘ ʧʨʠ 75Áʉ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʯʘʩʦʚ ʠ ʪʨʝʭʢʨʘʪʥʦ ʦʪʤʳʚʘʣʠʩ ɹʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʳ ʧʘʥʮʠʨʝʡ ʩʪʚʦʨʢʠ ʜʠʘʪʦʤʝʡ 
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ʣʦʤʘʣʠʩ ɹʨʘʟʜʘʚʣʠʚʘʥʠʝʤ ʢʘʧʣʠ ʩ ʤʘʪʝʨʠʘʣʦʤ ʤʝʞʜʫ ʜʚʫʤʷ ʧʦʢʨʦʚʥʳʤʠ ʩʪʝʢʣʘʤʠ, ʢʦʪʦʨʳʝ 

ʟʘʪʝʤ ʨʘʟʲʝʜʠʥʷʣʠʩ ɹʠ ʧʨʠʢʣʝʠʚʘʣʠʩ ɹʢ ʩʪʦʣʠʢʫ ʜʣʷ ʉʕʄ, ʥʘʧʳʣʷʣʦʩʴ ʟʦʣʦʪʦ ʚ ʚʘʢʫʫʤʥʦʡ 

ʫʩʪʘʥʦʚʢʝ SDC 004 (BALZERS) ʠ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ SEM Quanta 200. 

ɼʠʘʪʦʤʦʚʳʡ ʘʥʘʣʠʟ ʧʨʦʚʝʜʝʥ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʧʨʠʥʷʪʦʡ ʙʦʣʴʰʠʥʩʪʚʦʤ ʨʦʩʩʠʡʩʢʠʭ ʠ 

ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [Glezer et al., 1974; Houk, 2003; Houk & Klee, 2007; ʂʫʟʴʤʠʥ ʠ ʜʨ., 

2009; Usoltseva & Tsoy, 2010], ʩ ʫʯʝʪʦʤ ʧʦʩʣʝʜʥʠʭ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʫʢʘʟʘʥʥʳʭ ʚ 

ʜʠʘʪʦʤʦʚʳʭ ʙʘʟʘʭ (Algaebase ʠ EDD). ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʚʳʷʚʣʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ 

ʠ ʭʘʨʘʢʪʝʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠʩʢʦʧʘʝʤʳʭ ʜʠʘʪʦʤʝʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ, ʠ ʫʩʣʦʚʠʡ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. 

 

2.2.4. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ 

ɺ ʦʙʨʘʙʦʪʢʝ ʧʦʣʫʯʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ ʢʘʢ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʙʲʝʢʪʦʚ, ʚʳʷʚʣʝʥʠʷ ʠʭ ʩʭʦʜʩʪʚʘ ʠ ʦʪʣʠʯʠʡ 

[ɹʝʣʦʥʠʥ ʠ ʜʨ., 1982]. ʆʩʥʦʚʥʦʡ ʩʤʳʩʣ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʜʝʣʝʥʠʠ ʠʟ ʚʩʝʡ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʝʨʝʤʝʥʥʳʭ ʪʦʣʴʢʦ ʥʝʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʣʘʪʝʥʪʥʳʭ ʥʝʟʘʚʠʩʠʤʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ 

ʛʨʫʧʧʠʨʦʚʦʢ, ʚʥʫʪʨʠ ʢʦʪʦʨʳʭ ʧʝʨʝʤʝʥʥʳʝ ʩʚʷʟʘʥʳ ʩʠʣʴʥʝʝ, ʯʝʤ ʧʝʨʝʤʝʥʥʳʝ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ 

ʨʘʟʥʳʤ ʛʨʫʧʧʠʨʦʚʢʘʤ. ʈʝʟʫʣʴʪʘʪʳ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʚʳʨʘʞʘʶʪʩʷ ʚ ʥʘʙʦʨʝ ʦʜʥʦʠʤʝʥʥʳʭ 

ʥʘʛʨʫʟʦʢ ï ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʨʨʝʣʷʮʠʠ ʢʘʞʜʦʛʦ ʠʟ ʠʩʭʦʜʥʳʭ ʧʨʠʟʥʘʢʦʚ ʩ ʢʘʞʜʳʤ ʠʟ 

ʚʳʷʚʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. ʏʝʤ ʪʝʩʥʝʝ ʩʚʷʟʴ ʜʘʥʥʦʛʦ ʧʨʠʟʥʘʢʘ ʩ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ ʬʘʢʪʦʨʦʤ, ʪʝʤ 

ʚʳʰʝ ʟʥʘʯʝʥʠʝ ʬʘʢʪʦʨʥʦʡ ʥʘʛʨʫʟʢʠ. ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʟʥʘʢ ʬʘʢʪʦʨʥʦʡ ʥʘʛʨʫʟʢʠ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʧʨʷʤʫʶ ʩʚʷʟʴ ʜʘʥʥʦʛʦ ʧʨʠʟʥʘʢʘ ʩ ʬʘʢʪʦʨʦʤ. ʆʙʲʝʢʪʫ ʩ ʙʦʣʴʰʠʤ ʟʥʘʯʝʥʠʝʤ ʬʘʢʪʦʨʥʦʛʦ ʚʝʩʘ 

ʧʨʠʩʫʱʘ ʙʦʣʴʰʘʷ ʩʪʝʧʝʥʴ ʧʨʦʷʚʣʝʥʠʷ ʩʚʦʡʩʪʚ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʜʘʥʥʳʤ ʬʘʢʪʦʨʦʤ. 

ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʬʘʢʪʦʨʥʳʡ ʚʝʩ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʝʧʝʥʠ ʧʨʦʷʚʣʝʥʠʷ ʩʚʦʡʩʪʚ ʙʦʣʴʰʝ ʩʨʝʜʥʝʡ, ʘ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ ï ʦʙʲʝʢʪʘʤ ʩʦ ʩʪʝʧʝʥʴʶ ʧʨʦʷʚʣʝʥʠʷ ʩʚʦʡʩʪʚ ʤʝʥʴʰʝ ʩʨʝʜʥʝʡ [ʏʫʚʘʰʦʚʘ, 2012]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʳʝ ʦ ʬʘʢʪʦʨʥʳʭ ʥʘʛʨʫʟʢʘʭ ʧʦʟʚʦʣʷʶʪ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʚʳʚʦʜʳ ʦ 

ʥʘʙʦʨʝ ʠʩʭʦʜʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʦʪʨʘʞʘʶʱʠʭ ʪʦʪ ʠʣʠ ʠʥʦʡ ʬʘʢʪʦʨ, ʠ ʦʙ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʚʝʩʝ 

ʦʪʜʝʣʴʥʦʛʦ ʧʨʠʟʥʘʢʘ ʚ ʩʪʨʫʢʪʫʨʝ ʢʘʞʜʦʛʦ ʬʘʢʪʦʨʘ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʘʥʥʳʝ ʦ ʬʘʢʪʦʨʥʳʭ ʚʝʩʘʭ 

ʦʧʨʝʜʝʣʷʶʪ ʨʘʥʞʠʨʦʚʢʫ ʦʙʲʝʢʪʦʚ ʧʦ ʢʘʞʜʦʤʫ ʬʘʢʪʦʨʫ. ɿʥʘʯʝʥʠʷ ʬʘʢʪʦʨʥʳʭ ʚʝʩʦʚ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʦʙʲʝʢʪʦʚ ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʘʩʧʝʢʪʝ. 

ʈʘʩʯʝʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʧʨʦʛʨʘʤʤʝ Statistica 12 ʤʝʪʦʜʦʤ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ ʙʝʟ ʨʦʪʘʮʠʠ 

ʧʦ ʧʝʪʨʦʛʝʥʥʳʤ ʦʢʩʠʜʘʤ, ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʤ ʩʧʝʢʪʨʘʤ ʠ ʩʦʦʙʱʝʩʪʚʘʤ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʚ ʢʝʨʥʝ ʩʢʚʘʞʠʥ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʚʳʷʚʣʷʣʠʩʴ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʧʝʨʝʤʝʥʥʳʤʠ ʠ ʚʳʜʝʣʷʣʠʩʴ ʥʘʠʙʦʣʝʝ 

ʟʥʘʯʠʤʳʝ ʧʝʨʝʤʝʥʥʳʝ ʬʘʢʪʨʦʚ. ʕʪʠ ʩʠʣʴʥʦ ʩʚʷʟʘʥʥʳʝ ʤʝʞʜʫ ʩʦʙʦʡ ʧʝʨʝʤʝʥʥʳʝ ʚʳʜʝʣʷʣʠʩʴ ʚ 
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ʤʘʪʨʠʮʫ, ʧʦ ʢʦʪʦʨʦʡ ʜʝʣʘʣʩʷ ʥʦʚʳʡ ʨʘʩʯʝʪ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ ʧʨʦʠʩʭʦʜʠʣʦ ʩʦʢʨʘʱʝʥʠʝ ʜʠʩʧʝʨʩʠʠ 

ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʧʦʣʫʯʘʣʘʩʴ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦʩʪʘʷ ʠ ʥʘʛʣʷʜʥʘʷ ʩʪʨʫʢʪʫʨʘ ʬʘʢʪʦʨʦʚ. 

ʇʨʦʛʨʘʤʤʘ çʉʪʘʥʜʘʨʪʥʘʷ ʩʪʘʪʠʩʪʠʢʘ Microsoft EXCELè, ʢʦʪʦʨʘʷ ʧʨʠʤʝʥʷʣʘʩʴ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ, ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʦʩʥʦʚʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ 

ʢʘʞʜʦʡ ʧʨʦʙʳ. ɹʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʍʩʨ. ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ, 

%; s ï ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ; V ï ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ. ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ (V) ʦʪʨʘʞʘʝʪ 

ʩʪʝʧʝʥʴ ʦʜʥʦʨʦʜʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ, ʧʨʠ V ʤʝʥʝʝ 0.33 ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʭ 

ʦʜʥʦʨʦʜʥʦʝ, ʧʨʠ V ʙʦʣʝʝ 0.33 - ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʘʟʥʦʨʦʜʥʦʝ [ɻʠʣʴʤʘʥʦʚʘ ʠ ʜʨ., 2020]. 

ʆʜʥʠʤ ʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʟʫʯʝʥʠʷ ʩʦʩʪʘʚʘ ʧʦʨʦʜ ʷʚʣʷʝʪʩʷ ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ. 

ʂʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ Q-ʪʠʧʘ ʠʩʩʣʝʜʫʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʦʙʲʝʢʪʘʤʠ (ʧʨʦʙʘʤʠ) ʧʦ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʨʠʟʥʘʢʦʚ. ɼʝʥʜʨʦʛʨʘʤʤʘ Q-ʪʠʧʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʨʫʧʧʠʨʦʚʘʥʠʝ ʧʨʦʙ ʧʦ 

ʩʪʝʧʝʥʠ ʩʭʦʜʩʪʚʘ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʅʘ ʜʝʥʜʨʦʛʨʘʤʤʝ ʧʦ ʚʝʨʪʠʢʘʣʠ ʫʢʘʟʳʚʘʶʪʩʷ 

ʥʦʤʝʨʘ ʧʨʦʙ, ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ï ʵʚʢʣʠʜʦʚʦ ʨʘʩʩʪʦʷʥʠʝ, ʦʪʨʘʞʘʶʱʝʝ ʤʝʨʫ ʙʣʠʟʦʩʪʠ (ʧʦʜʦʙʠʷ, 

ʩʭʦʜʩʪʚʘ) ʦʙʲʝʢʪʦʚ (ʦʪ 0 ʜʦ 1), ʯʝʤ ʚʳʰʝ ʝʛʦ ʟʥʘʯʝʥʠʝ, ʪʝʤ ʥʠʞʝ ʫʨʦʚʝʥʴ ʙʣʠʟʦʩʪʠ ʤʝʞʜʫ 

ʠʩʩʣʝʜʫʝʤʳʤʠ ʦʙʨʘʟʮʘʤʠ. ʆʮʝʥʠʚʘʝʪʩʷ ʤʝʨʘ ʙʣʠʟʦʩʪʠ ʧʨʦʙ ʚʥʫʪʨʠ ʚʳʜʝʣʝʥʥʳʭ ʛʨʫʧʧ ʠ ʤʝʞʜʫ 

ʥʠʤʠ: ʟʥʘʯʠʪʝʣʴʥʘʷ (ʵʚʢʣʠʜʦʚʦ ʨʘʩʩʪʦʷʥʠʝ ʜʦ 0.3), ʩʫʱʝʩʪʚʝʥʥʘʷ (ʜʦ 0.6) ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ 

(ʙʦʣʝʝ 0.6). ɸʚʪʦʨʩʢʘʷ ʧʨʦʛʨʘʤʤʘ [ɼʘʥʠʣʦʚ, 2001] ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʚ 

EXCEL. 

 

*****  

 

ɼʣʷ ʨʝʱʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʚ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʤʧʣʝʢʩ ʛʝʦʣʦʛʠʯʝʩʢʠʭ, 

ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ, ʣʠʪʦʛʝʦʭʠʤʠʯʝʩʢʠʭ, ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʪʘʪʠʯʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. 
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ɻʣʘʚʘ 3. ʆʙʘɦʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʦʣʠʥ 

 

3.1. ɹʘʨʛʫʟʠʥʩʢʘʷ ʜʦʣʠʥʘ 

3.1.1. ɻʝʦʤʦʨʬʦʣʦʛʠʷ ʠ ʥʝʦʪʝʢʪʦʥʠʢʘ ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʳ 

ɹʘʨʛʫʟʠʥʩʢʘʷ ʜʦʣʠʥʘ ʦʪʥʦʩʠʪʩʷ ʢ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɹʘʡʢʘʣʴʩʢʦʡ ʨʠʬʪʦʚʦʡ ʟʦʥʳ. ʆʥʘ 

ʨʘʩʧʦʣʦʞʝʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ ʧ-ʦʚʘ ʉʚʷʪʦʡ ʅʦʩ ʠ ɹʘʨʛʫʟʠʥʩʢʦʛʦ ʟʘʣʠʚʘ ʦʟ. ɹʘʡʢʘʣ ʠ ʦʪʜʝʣʝʥʘ 

ʦʪ ʦʟʝʨʘ ɹʘʨʛʫʟʠʥʩʢʠʤ ʭʨʝʙʪʦʤ (ʨʠʩ. 3.1). ɼʣʠʥʘ ʜʦʣʠʥʳ ʩʦʩʪʘʚʣʷʝʪ ʧʦʯʪʠ 200 ʢʤ ʧʨʠ ʝʝ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʰʠʨʠʥʝ ʩʝʚʝʨʥʝʝ ɸʨʛʘʜʠʥʩʢʦʛʦ ʦʪʨʦʛʘ ʜʦ 35 ʢʤ. ʆʪʤʝʪʢʠ ʜʥʠʱʘ ʧʣʘʚʥʦ 

ʧʦʚʳʰʘʶʪʩʷ ʚʜʦʣʴ ʜʦʣʠʥʳ ʩ ʶʛʦ-ʟʘʧʘʜʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ʦʪ 470 ʜʦ 600 ʤ. 

ɹʘʨʛʫʟʠʥʩʢʠʡ ʭʨʝʙʝʪ, ʚʳʩʦʪʘ ʢʦʪʦʨʦʛʦ ʧʨʝʚʳʰʘʝʪ 2700 ʤ, ʢ ʜʦʣʠʥʝ ʢʨʫʪʦ ʦʙʨʳʚʘʝʪʩʷ. ʆʪ 

ʝʛʦ ʦʩʝʚʦʡ ʯʘʩʪʠ ʚ ʩʪʦʨʦʥʫ ʜʦʣʠʥʳ ʦʪʚʝʪʚʣʷʶʪʩʷ ʜʚʘ ʧʨʦʜʦʣʴʥʳʭ ʦʪʨʦʛʘ ï ʋʣʶʥʩʢʠʡ ʠ 

ʉʘʭʫʣʠʥʩʢʠʡ. ʆʙʘ ʧʨʠʫʨʦʯʝʥʳ ʢ ʫʯʘʩʪʢʘʤ ʢʫʣʠʩʥʦʛʦ ʩʪʨʦʝʥʠʷ ʨʘʟʣʦʤʦʚ, ʦʙʨʘʟʫʶʱʠʭ ʦʩʥʦʚʥʦʡ 

ɹʘʨʛʫʟʠʥʩʢʠʡ ʩʙʨʦʩ. ɽʱʝ ʦʜʠʥ, ʥʦ ʙʦʣʝʝ ʢʦʨʦʪʢʠʡ ʚʳʩʪʫʧ, ʩʚʷʟʘʥʥʳʡ ʩ ʦʩʣʦʞʥʝʥʠʝʤ ʦʩʥʦʚʥʦʛʦ 

ʩʙʨʦʩʘ, ʥʘʭʦʜʠʪʩʷ ʚʙʣʠʟʠ ʩ. ʂʫʨʫʤʢʘʥ. 

 

ʈʠʩ. 3.1. ʈʘʩʧʦʣʦʞʝʥʠʝ ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʳ ʚ ʨʘʟʜʚʠʛʦʚʦʤ ʩʝʛʤʝʥʪʝ ɹʘʡʢʘʣʴʩʢʦʡ 

ʨʠʬʪʦʚʦʡ ʟʦʥʳ ʚ ʧʣʘʥʝ (ʘ) ʠ ʥʘ ʧʨʦʬʠʣʝ ɸɹ (ʙ) [ʈʘʩʩʢʘʟʦʚ ʠ ʜʨ., 2016ʘ]. 

ʅʘ ʩʭʝʤʝ ʘ: 1 ï ʢʦʥʪʫʨ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʧʦʣʷ; 2 ï ʚʧʘʜʠʥʘ; 3ï4 ï ʩʝʛʤʝʥʪʳ: ʨʘʟʜʚʠʛʦʚʳʡ (3) 

ʠ ʪʨʘʥʩʪʝʥʩʠʦʥʥʳʡ (4). ʅʘ ʧʨʦʬʠʣʝ ʙ: 5 ï ʚʫʣʢʘʥʠʯʝʩʢʘʷ ʪʦʣʱʘ; 6 ï ʦʩʘʜʦʯʥʳʝ ʦʪʣʦʞʝʥʠʷ 

ʚʧʘʜʠʥʳ; 7 ï ʢʨʫʪʦʡ (ʘ) ʠ ʧʦʣʦʛʠʡ (ʙ) ʙʦʨʪʘ ʚʧʘʜʠʥʳ. ɹʘʨʛʫʟʠʥʩʢʘʷ ʚʧʘʜʠʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɹʘʨʛʫʟʠʥ-ʉʝʚʝʨʦʙʘʡʢʘʣʴʩʢʦʛʦ ʨʘʟʜʚʠʛʦʚʦʛʦ ʩʝʛʤʝʥʪʘ, ʧʨʦʪʷʛʠʚʘʶʱʝʛʦʩʷ ʦʪ 
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ʉʝʚʝʨʦʙʘʡʢʘʣʴʩʢʦʡ ʚʧʘʜʠʥʳ ʜʦ ʤʘʣʳʭ ʚʧʘʜʠʥ ɺʠʪʠʤʩʢʦʛʦ ʧʣʦʩʢʦʛʦʨʴʷ, ʧʦʛʨʝʙʝʥʥʳʭ ʧʦʜ 

ʚʫʣʢʘʥʠʯʝʩʢʠʤʠ ʧʦʨʦʜʘʤʠ ɺʠʪʠʤʩʢʦʛʦ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʧʦʣʷ (ʚ.ʧ.). 

 

ʇʦ ʭʘʨʘʢʪʝʨʫ ʩʪʨʦʝʥʠʷ ɹʘʨʛʫʟʠʥʩʢʦʛʦ ʠ ʀʢʘʪʩʢʦʛʦ ʙʦʨʪʦʚ ɹʘʨʛʫʟʠʥʩʢʘʷ ʜʦʣʠʥʘ 

ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʪʨʠ ʩʝʛʤʝʥʪʘ [ʍʘʩʩʘʥ ʠ ʜʨ., 2021ʘ]: ʖʞʥʳʡ, ʎʝʥʪʨʘʣʴʥʳʡ ʠ ʉʝʚʝʨʥʳʡ (ʨʠʩ. 3.2). 

ʎʝʥʪʨʘʣʴʥʳʡ ʩʝʛʤʝʥʪ ʚʳʜʝʣʷʝʪʩʷ ʧʦ ʢʫʣʠʩʦʦʙʨʘʟʥʦʤʫ ʨʘʩʧʦʣʦʞʝʥʠʶ ʦʪʨʦʛʦʚ ʋʣʶʥʩʢʦʛʦ, 

ʉʘʭʫʣʠʥʩʢʦʛʦ ɹʘʨʛʫʟʠʥʩʢʦʛʦ ʭʨʝʙʪʘ ʠ ɸʨʛʘʜʠʥʩʢʦʛʦ, ɻʘʨʛʠʥʩʢʦʛʦ ʀʢʘʪʩʢʦʛʦ ʭʨʝʙʪʘ. ɹʦʨʪʘ 

ʚʧʘʜʠʥʳ ʚ ʩʝʚʝʨʥʦʤ ʩʝʛʤʝʥʪʝ ʠʤʝʶʪ ʧʨʦʩʪʦʝ ʩʪʨʦʝʥʠʝ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʨʦʤʝʞʫʪʦʯʥʦʡ 

ʩʨʝʜʥʝʛʦʨʥʦʡ ʩʪʫʧʝʥʠ, ʦʙʦʩʦʙʣʝʥʥʦʡ ʥʘ ʩʝʚʝʨʥʦʤ ʦʢʦʥʯʘʥʠʠ ʦʩʥʦʚʥʦʛʦ ɹʘʨʛʫʟʠʥʩʢʦʛʦ ʨʘʟʣʦʤʘ. 

ʖʞʥʳʡ ʩʝʛʤʝʥʪ ʦʙʨʘʟʫʶʪ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʩʪʫʧʝʥʠ ʧʨʠʠʢʘʪʩʢʦʛʦ ʙʦʨʪʘ ʩ ʤʠʦʮʝʥʦʚʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ ʠ ʦʩʪʘʪʢʘʤʠ ʧʦʜʩʪʠʣʘʶʱʝʡ ʠʭ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ. ʕʪʠ ʩʪʫʧʝʥʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ 

ʩʦʯʝʪʘʶʪʩʷ ʩ ɹʦʣʦʥʩʢʠʤ ʠ ɸʣʛʠʥʩʢʠʤ ʦʪʨʦʛʘʤʠ, ʠʤʝʶʱʠʤʠ ʤʝʨʠʜʠʦʥʘʣʴʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ. 

 

ʈʠʩ. 3.2. ɻʣʘʚʥʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʳ [ʍʘʩʩʘʥ ʠ ʜʨ., 2021ʘ]. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʭʝʤʳ ʅ.ɸ. ʌʣʦʨʝʥʩʦʚʘ [1960] ʠ ʅ. ɸ. ʃʦʛʘʯʝʚʘ [1974] ʩ 

ʠʟʤʝʥʝʥʠʷʤʠ ʠ ʜʦʧʦʣʥʝʥʠʷʤʠ. 
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ɺʥʫʪʨʠ ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʳ ʦʙʦʩʦʙʣʷʶʪʩʷ ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʝʭ ʪʠʧʦʚ: 

ʥʘʢʣʦʥʥʘʷ ʧʨʝʜʛʦʨʥʘʷ ʨʘʚʥʠʥʘ, ʨʘʟʚʠʪʘʷ ʚʜʦʣʴ ʫʩʪʫʧʘ ɹʘʨʛʫʟʠʥʩʢʦʛʦ ʭʨʝʙʪʘ, ʢʦʤʧʣʝʢʩ ʰʠʨʦʢʠʭ 

ʘʣʣʶʚʠʘʣʴʥʳʭ ʪʝʨʨʘʩ ʠ ʧʦʡʤ ʩ ʢʨʫʧʥʳʤʠ ʦʟʝʨʥʦïʙʦʣʦʪʥʳʤʠ ʥʠʟʠʥʘʤʠ ʠ ʧʣʦʩʢʠʝ ʧʝʩʯʘʥʳʝ 

ʚʦʟʚʳʰʝʥʥʦʩʪʠ ï çʢʫʡʪʫʥʳè. ʈʘʚʥʠʥʳ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʪʠʧʦʚ ʧʝʨʝʭʦʜʷʪ ʦʜʥʘ ʚ ʜʨʫʛʫʶ 

ʧʦʩʪʝʧʝʥʥʦ, ʧʝʩʯʘʥʳʝ ʤʘʩʩʠʚʳ ʦʙʦʩʦʙʣʝʥʳ. 

ʎʝʥʪʨʘʣʴʥʘʷ ʘʣʣʶʚʠʘʣʴʥʘʷ ʨʘʚʥʠʥʘ ʨʘʩʧʘʜʘʝʪʩʷ ʥʘ ʪʨʠ ʨʘʩʰʠʨʝʥʠʷ, ʩʦʝʜʠʥʝʥʥʳʭ 

ʩʫʞʝʥʥʦʡ ʧʦʣʦʩʦʡ ʧʦʡʤʳ ʨ. ɹʘʨʛʫʟʠʥ. ʉʘʤʦʝ ʩʝʚʝʨʥʦʝ ʠʟ ʥʠʭ ʦʙʦʟʥʘʯʘʝʪ ʤʘʣʫʶ ʟʦʥʫ ʦʧʫʩʢʘʥʠʷ 

ʚ ʤʝʩʪʝ ʩʣʠʷʥʠʷ ʨʝʢ ɹʘʨʛʫʟʠʥ, ɻʘʨʛʘ ʠ ʐʘʤʘʥʢʘ. ɼʚʘ ʙʦʣʝʝ ʶʞʥʳʭ ʨʘʩʰʠʨʝʥʠʷ ʢʨʫʧʥʝʝ. ʉʘʤʘʷ 

ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʟʘʙʦʣʦʯʝʥʥʦʩʪʠ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʯʝʪʚʝʨʪʦʛʦ (ʶʞʥʦʛʦ) ʨʘʩʰʠʨʝʥʠʷ, 

ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʫ ʐʘʤʘʥʩʢʦʛʦ ʧʦʨʦʛʘ. 

ʂʫʡʪʫʥʳ (ɺʝʨʭʥʠʡ, ʅʠʞʥʠʡ ʠ ʉʫʚʠʥʩʢʠʡ) ʟʘʥʠʤʘʶʪ ʧʦʯʪʠ ʧʦʣʦʚʠʥʫ ʪʝʨʨʠʪʦʨʠʠ 

ʚʧʘʜʠʥʳ (ʨʠʩ. 3.2). ʉʘʤʳʡ ʢʨʫʧʥʳʡ ɺʝʨʭʥʠʡ ʂʫʡʪʫʥ ʦʪʜʝʣʝʥ ʦʪ ʩʢʣʦʥʘ ʀʢʘʪʩʢʦʛʦ ʭʨʝʙʪʘ 

ʜʦʣʠʥʦʡ ʨ. ɸʨʛʘʜʘ, ʨʫʩʣʦ ʢʦʪʦʨʦʡ ʚʩʢʨʳʚʘʝʪ ʢʦʥʪʘʢʪ ʧʝʩʯʘʥʦʛʦ ʧʦʢʨʦʚʘ ʩ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤ 

ʬʫʥʜʘʤʝʥʪʦʤ. ʇʝʩʢʠ ʦʙʥʘʞʝʥʳ ʚ 100ï140-ʤʝʪʨʦʚʦʤ ʫʩʪʫʧʝ, ʧʨʦʪʷʛʠʚʘʶʱʝʤʩʷ ʧʦʯʪʠ ʚʜʦʣʴ ʚʩʝʛʦ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʦʪʨʝʟʢʘ ʨʝʢʠ. ʅʘ ʚʦʜʦʨʘʟʜʝʣʝ ʨʝʢ ɻʘʨʛʘ ʠ ɸʨʛʘʜʘ ʧʝʩʯʘʥʳʡ ʤʘʩʩʠʚ 

ʧʨʠʯʣʝʥʷʝʪʩʷ ʢ ʩʢʣʦʥʫ ʀʢʘʪʩʢʦʛʦ ʭʨʝʙʪʘ. ʅʠʞʥʠʡ ʂʫʡʪʫʥ ʠʤʝʝʪ ʠʟʦʤʝʪʨʠʯʥʫʶ ʬʦʨʤʫ (20Ĭ20 

ʢʤ) ʠ ʚʦʟʚʳʰʘʝʪʩʷ ʥʘʜ ʧʣʦʩʢʠʤ ʜʥʦʤ ʚʧʘʜʠʥʳ ʥʘ 150 ʤ ʚ ʚʠʜʝ ʧʦʣʦʛʦʛʦ ʛʦʨʙʘ. ʉ ʪʨʝʭ ʩʪʦʨʦʥ ʦʥ 

ʦʛʨʘʥʠʯʝʥ ʤʦʣʦʜʳʤ ʘʣʣʶʚʠʝʤ ʨʝʢ ɸʨʛʘʜʘ, ɹʘʨʛʫʟʠʥ ʠ ʋʣʘʥ-ɹʫʨʛʘ, ʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ 

ʧʨʠʩʣʦʥʝʥ ʢ ʦʢʦʥʯʘʥʠʶ ɸʨʛʘʜʠʥʩʢʦʛʦ ʦʪʨʦʛʘ. ʅʝʚʳʩʦʢʠʡ ʉʫʚʠʥʩʢʠʡ ʂʫʡʪʫʥ (7Ĭ4 ʢʤ) ʚʳʪʷʥʫʪ 

ʧʘʨʘʣʣʝʣʴʥʦ ʀʢʘʪʩʢʦʤʫ ʭʨʝʙʪʫ, ʦʪ ʢʦʪʦʨʦʛʦ ʦʪʜʝʣʝʥ ʫʟʢʦʡ ʟʘʙʦʣʦʯʝʥʥʦʡ ʥʠʟʠʥʦʡ, ʦʙʦʟʥʘʯʝʥʥʦʡ 

ʮʝʧʦʯʢʦʡ ɸʣʛʠʥʩʢʠʭ ʩʫʣʴʬʘʪʥʳʭ ʦʟʝʨ ʠ ʧʷʪʝʥ ʩʦʣʦʥʯʘʢʦʚ. ʇʦʚʝʨʭʥʦʩʪʴ çʢʫʡʪʫʥʦʚè ʦʩʣʦʞʥʝʥʘ 

ʵʦʣʦʚʳʤ ʨʝʣʴʝʬʦʤ ï ʩʠʩʪʝʤʦʡ ʛʨʷʜ, ʣʦʞʙʠʥ ʠ ʥʠʰ ʚʳʜʫʚʘʥʠʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʚ ʮʝʣʦʤ ʚʜʦʣʴ 

ʜʦʣʠʥʳ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ (50Á). 

ʃʦʢʘʣʠʟʘʮʠʷ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʩʝʛʤʝʥʪʝ ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʳ ʦʟʝʨʥʦ-ʙʦʣʦʪʥʳʭ ʥʠʟʠʥ 

ʥʦʚʝʡʰʝʛʦ ʧʦʛʨʫʞʝʥʠʷ, ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʛʦ ʦʪʣʦʞʝʥʠʝʤ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʘʣʣʶʚʠʷ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʟʜʥʝʤ (ʚ ʦʩʥʦʚʥʦʤ ʯʝʪʚʝʨʪʠʯʥʦʤ) ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʪʨʫʢʪʫʨ ʵʪʦʛʦ ʩʝʛʤʝʥʪʘ. 

ɺ ʫʩʣʦʚʠʷʭ ʪʨʘʥʩʪʝʥʩʠʠ, ʜʝʬʦʨʤʠʨʦʚʘʣʩʷ ʙʣʦʢ, ʦʙʨʘʟʫʶʱʠʡ ʚ ʮʝʣʦʤ ʬʦʨʤʫ ʪʨʘʧʝʮʠʠ. ʉʝʚʝʨʦ-

ʟʘʧʘʜʥʦʝ ʨʘʩʪʷʞʝʥʠʝ ʧʨʠʚʝʣʦ ʢ ʟʘʧʘʜʥʦʤʫ ʜʚʠʞʝʥʠʶ ɹʘʨʛʫʟʠʥʩʢʦʛʦ ʭʨʝʙʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʀʢʘʪʢʦʛʦ ʭʨʝʙʪʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʜʚʠʞʝʥʠʝʤ ʢ ʩʝʚʝʨʫ. ʅʘ ʉʝʚʝʨʥʳʡ ʩʝʛʤʝʥʪ 

ʙʦʢʦʚʳʝ ʜʚʠʞʝʥʠʷ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʣʠʩʴ. ɺ ʖʞʥʦʤ ʩʝʛʤʝʥʪʝ ʩʦʭʨʘʥʠʣʠʩʴ ʯʝʨʪʳ 

ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ (ʜʦʯʝʪʚʝʨʪʠʯʥʦʡ) ʩʪʨʫʢʪʫʨʳ. 

ʖʛʦ-ʟʘʧʘʜʥʦʝ ʦʢʦʥʯʘʥʠʝ ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʳ ʦʛʨʘʥʠʯʝʥʦ ʐʘʤʘʥʩʢʦʡ ʧʝʨʝʤʳʯʢʦʡ 

ʚʳʩʦʪʦʡ ʦʢʦʣʦ 1000 ʤ, ʦʙʨʘʟʫʶʱʝʡ ʩʨʝʜʥʝʛʦʨʥʳʡ ʤʘʩʩʠʚ, ʦʪʜʝʣʝʥʥʳʡ ʦʪ ɹʘʨʛʫʟʠʥʩʢʦʛʦ ʭʨʝʙʪʘ 

ʘʥʪʝʮʝʜʝʥʪʥʦʡ ʜʦʣʠʥʦʡ ʨ. ɹʘʨʛʫʟʠʥ. ɹʣʦʢ ʐʘʤʘʥʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʠʤʝʝʪ ʬʦʨʤʫ ʪʫʧʦʛʦ ʢʣʠʥʘ, 
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ʚʜʘʶʱʝʛʦʩʷ ʚ ʋʩʪʴ-ɹʘʨʛʫʟʠʥʩʢʫʶ ʪʝʢʪʦʥʠʯʝʩʢʫʶ ʩʪʫʧʝʥʴ ʠ ʨʘʩʱʝʧʣʷʶʱʝʛʦ ʝʝ ʥʘ ʩʦʙʩʪʚʝʥʥʦ 

ʋʩʪʴ-ɹʘʨʛʫʟʠʥʩʢʫʶ ʠ ɻʫʩʠʭʠʥʩʢʫʶ ʯʘʩʪʠ. 

ʉʫʜʷ ʧʦ ʥʝʧʨʝʨʳʚʥʦʤʫ ʧʨʦʩʣʝʞʠʚʘʥʠʶ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠʟ ɹʘʨʛʫʟʠʥʩʢʦʡ 

ʜʦʣʠʥʳ ʚ ʖʞʥʦ-ɹʘʡʢʘʣʴʩʢʫʶ ʚʧʘʜʠʥʫ, ʵʪʠ ʩʪʨʫʢʪʫʨʳ ʨʘʟʚʠʚʘʣʠʩʴ ʚʟʘʠʤʦʩʚʷʟʘʥʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ ʢʦʨʳ ʠʩʭʦʜʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʜʝʬʦʨʤʠʨʦʚʘʣʘʩʴ ʣʠʙʦ ʚ ʚʠʜʝ ʩʪʫʧʝʥʝʡ, ʣʠʙʦ ʚ 

ʚʠʜʝ ʠʟʛʠʙʦʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʣʦʞʘ. ʉʝʚʝʨʦ-ʟʘʧʘʜʥʳʡ ʙʦʨʪ ʜʦʣʠʥʳ ʨʝʟʢʦ ʦʛʨʘʥʠʯʝʥ ʩʙʨʦʩʦʤ, 

ʦʪʚʝʪʚʣʷʶʱʠʤʩʷ ʦʪ ɻʣʘʚʥʦʛʦ ɹʘʡʢʘʣʴʩʢʦʛʦ (ʆʙʨʫʯʝʚʩʢʦʛʦ) ʨʘʟʣʦʤʘ. ʖʛʦ-ʚʦʩʪʦʯʥʳʡ ʙʦʨʪ 

ʧʝʨʝʭʦʜʠʪ ʚ ʧʨʦʛʠʙ, ʨʘʟʦʨʚʘʥʥʳʡ ʤʘʣʦʘʤʧʣʠʪʫʜʥʳʤʠ ʩʙʨʦʩʘʤʠ. ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʥʘ ʵʪʦʤ 

ʙʦʨʪʫ ʧʨʝʦʙʣʘʜʘʣʠ ʠʟʛʠʙʦʚʳʝ ʜʝʬʦʨʤʘʮʠʠ [ʌʣʦʨʝʥʩʦʚ, 1960; ʃʘʤʘʢʠʥ, 1968]. 

ʉʝʚʝʨʦ-ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʳ ʫʧʠʨʘʝʪʩʷ ʚ ʰʠʨʦʢʦʝ ʧʦʜʥʷʪʠʝ, ʟʘ ʢʦʪʦʨʳʤ 

ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʜʘʣʝʥʠʠ ʩʣʘʙʦ ʥʘʤʝʯʘʶʪʩʷ ʤʘʣʳʝ ʢʦʪʣʦʚʠʥʳ (ɸʤʫʪʩʢʘʷ ʠ ʊʫʨʘʢʠ), 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʦʙʣʘʩʪʠ ʩʦʯʣʝʥʝʥʠʷ ʩʝʚʝʨʥʳʭ ʭʨʝʙʪʦʚ (ɹʘʨʛʫʟʠʥʩʢʦʛʦ, ʋʢʦʣʠʪʩʢʦʛʦ, ʉʝʚʝʨʦ-

ʄʫʡʩʢʦʛʦ) ʠ ʶʞʥʳʭ (ʀʢʘʪʩʢʦʛʦ, ʖʞʥʦ-ʄʫʡʩʢʦʛʦ). ʌʘʢʪʠʯʝʩʢʠ ʯʝʨʝʟ ʵʪʠ ʩʪʨʫʢʪʫʨʳ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʳ ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ ʢʨʫʧʥʳʤʠ ʦʩʝʚʳʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɹʘʡʢʘʣʴʩʢʦʡ ʨʠʬʪʦʚʦʡ ʟʦʥʳ ï ʄʫʷʢʘʥʩʢʦʡ ʠ ʜʘʣʝʝ 

ʄʫʡʩʢʦʡ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʚʧʘʜʠʥ ʙʘʡʢʘʣʴʩʢʦʛʦ ʪʠʧʘ, ʤʘʣʳʝ ʚʧʘʜʠʥʳ ɸʤʫʪʩʢʘʷ ʠ ʊʫʨʘʢʠ 

ʦʛʨʘʥʠʯʝʥʳ ʢʨʫʪʳʤ ʩʙʨʦʩʦʤ ʩ ʶʞʥʦʡ ʩʪʦʨʦʥʳ ʠ ʠʤʝʶʪ ʧʦʣʦʛʠʝ ʩʢʣʦʥʳ ʩ ʩʝʚʝʨʥʦʡ [ʌʣʦʨʝʥʩʦʚ, 

1960]. ʊʘʢʘʷ ʞʝ ʘʩʠʤʤʝʪʨʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚ ʮʝʣʦʤ ʩʪʨʫʢʪʫʨʳ ʎʠʧʘ-ʄʫʷʢʘʥʩʢʦʛʦ 

ʪʨʘʥʩʪʝʥʩʠʦʥʥʦʛʦ ʩʝʛʤʝʥʪʘ, ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʢʫʣʠʩʦʦʙʨʘʟʥʦʡ ʩʠʩʪʝʤʦʡ ʚʧʘʜʠʥ, ʧʨʦʪʷʛʠʚʘʶʱʝʡʩʷ 

ʚ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ ɺʠʪʠʤʩʢʦʛʦ ʧʣʦʩʢʦʛʦʨʴʷ ʜʦ ʉʝʚʝʨʦ-ʄʫʡʩʢʦʛʦ ʭʨʝʙʪʘ 

[ʈʘʩʩʢʘʟʦʚ ʠ ʜʨ., 2007]. 

ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʝ ʩʚʦʡʩʪʚʝʥʥʘ ʘʩʠʤʤʝʪʨʠʷ ʚʧʘʜʠʥ ɹʘʡʢʘʣʴʩʢʦʛʦ ʪʠʧʘ. ʇʦ ʩʝʚʝʨʦ-

ʟʘʧʘʜʥʦʡ ʩʪʦʨʦʥʝ ʦʥʘ ʧʨʦʚʘʣʠʚʘʝʪʩʷ ʧʦ ʤʦʱʥʦʤʫ ʩʙʨʦʩʫ-ʦʪʚʝʪʚʣʝʥʠʶ ɻʣʘʚʥʦʛʦ ɹʘʡʢʘʣʴʩʢʦʛʦ 

(ʆʙʨʫʯʝʚʩʢʦʛʦ) ʩʙʨʦʩʘ. ʖʛʦ-ʚʦʩʪʦʯʥʳʡ ʙʦʨʪ ʜʦʣʠʥʳ ʦʙʨʘʟʦʚʘʥ ʧʨʦʛʠʙʦʤ ʟʝʤʥʦʡ ʢʦʨʳ, ʢʦʪʦʨʳʡ 

ʨʘʟʦʨʚʘʥ ʚʪʦʨʦʩʪʝʧʝʥʥʳʤʠ ʩʙʨʦʩʘʤʠ [ʃʘʤʘʢʠʥ, 1968]. ʉʙʨʦʩʳ, ʠʤʝʶʱʠʝ ʤʘʢʩʠʤʘʣʴʥʳʝ 

ʘʤʧʣʠʪʫʜʳ, ʦʛʨʘʥʠʯʠʚʘʶʪ ʜʦʣʠʥʫ ʩ ʩʝʚʝʨʘ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ, ʯʪʦ ʠ ʦʙʫʩʣʦʚʣʠʚʘʝʪ çʙʘʡʢʘʣʴʩʢʫʶè 

ʘʩʠʤʤʝʪʨʠʶ. ɺʝʨʪʠʢʘʣʴʥʳʝ ʩʤʝʱʝʥʠʷ ʠʩʭʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪ ʚʝʨʰʠʥ ʧʦʜʥʷʪʠʡ ʢ ʜʥʠʱʫ 

ʜʦʣʠʥʳ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʣʠʙʦ ʩʪʫʧʝʥʯʘʪʦ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʩʙʨʦʩʘʤ, ʣʠʙʦ ʩ ʫʯʘʩʪʠʝʤ ʧʣʘʩʪʠʯʝʩʢʠʭ 

ʜʠʩʣʦʢʘʮʠʡ ʬʫʥʜʘʤʝʥʪʘ. ʅʘ ʶʞʥʳʭ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʳʭ ʙʦʨʪʘʭ ʜʦʣʠʥʳ ʯʘʩʪʦ ʧʨʝʦʙʣʘʜʘʶʪ ʧʦʣʦʛʠʝ 

ʠʟʛʠʙʳ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʣʦʞʘ. ɸʤʧʣʠʪʫʜʳ ʩʙʨʦʩʦʚ ʟʜʝʩʴ ʥʝ ʧʨʝʚʳʰʘʶʪ ʧʝʨʚʳʭ ʩʦʪʝʥ ʤʝʪʨʦʚ, 

ʥʝ ʥʘʨʫʰʘʷ ʦʙʱʫʶ ʢʘʨʪʠʥʫ ʧʣʘʚʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʤʦʱʥʦʩʪʠ ʦʪʣʦʞʝʥʠʡ [ʉʘʨʢʠʩʷʥ, 1958]. ʂ ʶʛʦ-

ʚʦʩʪʦʯʥʦʤʫ ʙʦʨʪʫ ʜʦʣʠʥʳ ʪʦʣʱʠʥʘ ʦʩʘʜʦʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʝʨʪʠʢʘʣʴʥʘʷ ʘʤʧʣʠʪʫʜʘ ʩʤʝʱʝʥʠʷ ʜʥʠʱʘ ʍʦʥʭʠʥʩʢʦʡ ʚʧʘʜʠʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʦʜʥʷʪʳʭ ʙʦʨʪʦʚ ʜʦʣʠʥʳ ʧʨʝʚʳʰʘʝʪ 5 ʢʤ. 
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ɸʢʪʠʚʥʳʝ ʨʘʟʣʦʤʳ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʜʦʣʠʥʫ, ʠʤʝʶʪ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ, ʩʫʙʰʠʨʦʪʥʦʝ, 

ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ ʠ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ [ʉʝʡʩʤʦʪʝʢʪʦʥʠʢʘé, 1968; ʉʝʡʩʤʦʛʝʦʣʦʛʠʷ 

é, 1981; ʏʠʧʠʟʫʙʦʚ ʠ ʜʨ., 2000; ʃʫʥʠʥʘ ʠ ʜʨ., 2009, ʃʫʥʠʥʘ, 2010 ʠ ʜʨ.]. ɻʣʘʚʥʫʶ 

ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʝ ʨʘʟʣʦʤʳ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʜʦʣʠʥʫ ʩ ʩʝʚʝʨʦ-

ʟʘʧʘʜʘ ʠ ʶʛʦ-ʚʦʩʪʦʢʘ [ʃʘʤʘʢʠʥ, 1968; ɿʘʤʘʨʘʝʚ ʠ ʜʨ., 1979; ʃʫʥʠʥʘ ʠ ʜʨ., 2009]: ɹʘʨʛʫʟʠʥʩʢʠʡ, 

ɻʘʨʛʠʥʩʢʠʡ, ɸʨʛʘʜʠʥʩʢʠʡ ʠ ʋʣʘʥ-ɹʫʨʛʠʥʩʢʠʡ. 

ɹʘʨʛʫʟʠʥʩʢʠʡ ʨʘʟʣʦʤ ʚʳʨʘʞʝʥ ʚ ʨʝʣʴʝʬʝ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʙʦʨʪʘ ʜʦʣʠʥʳ ʚ ʚʠʜʝ ʨʝʟʢʦʛʦ 

ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʫʩʪʫʧʘ ɹʘʨʛʫʟʠʥʩʢʦʛʦ ʭʨʝʙʪʘ ʚʳʩʦʪʦʡ ʜʦ 1500 ʤ. ʇʨʠʫʨʦʯʝʥʥʦʩʪʴ ʢ ʥʝʤʫ 

ʩʝʡʩʤʦʜʠʩʣʦʢʘʮʠʡ, ʠʩʪʦʯʥʠʢʦʚ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ ʠ ʥʝʚʳʨʘʙʦʪʘʥʥʦʩʪʴ ʧʨʦʜʦʣʴʥʦʛʦ ʧʨʦʬʠʣʷ ʨʝʢ, 

ʜʨʝʥʠʨʫʶʱʠʭ ʶʛʦ-ʚʦʩʪʦʯʥʳʡ ʩʢʣʦʥ ɹʘʨʛʫʟʠʥʩʢʦʛʦ ʭʨʝʙʪʘ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʨʘʟʚʠʪʠʠ ʨʘʟʣʦʤʘ 

ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʈʘʟʣʦʤ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʢʫʣʠʩʦʦʙʨʘʟʥʳʭ ʥʘʨʫʰʝʥʠʡ (ʢʫʣʠʩ): ʋʣʶʥʩʢʦʡ (ʶʛʦ-

ʟʘʧʘʜ), ʉʘʨʘʥʭʫʨʩʢʦʡ (ʮʝʥʪʨ) ʠ ʐʘʤʘʥʩʢʦʡ (ʩʝʚʝʨʦ-ʚʦʩʪʦʢ) [ʃʦʛʘʯʝʚ, 1974]. ʂ ʪʨʝʪʴʝʡ ʢʫʣʠʩʝ 

ʧʨʠʫʨʦʯʝʥʳ ʧʘʣʝʦʩʝʡʩʤʦʛʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ çʐʘʤʘʥʢʘè, çɸʣʣʘè, çʉʫʭʦʪʢʝè, çɼʳʨʝʥè 

[ʉʝʡʩʤʦʪʝʢʪʦʥʠʢʘé, 1968; ʉʝʡʩʤʦʛʝʦʣʦʛʠʷ..., 1981]. 

ʋʣʘʥ-ɹʫʨʛʠʥʩʢʠʡ, ɸʨʛʘʜʠʥʩʢʠʡ ʠ ɻʘʨʛʠʥʩʢʠʡ ʨʘʟʣʦʤʳ ʥʘʭʦʜʷʪʩʷ ʥʘ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ 

ʙʦʨʪʫ ʜʦʣʠʥʳ ʠ ʦʪʜʝʣʷʶʪ ʝʝ ʦʪ ʀʢʘʪʩʢʦʛʦ ʭʨʝʙʪʘ, ʩʦʧʨʷʞʝʥʥʦʛʦ ʩ ʜʦʣʠʥʦʡ ʥʠʟʢʠʤ ʧʨʝʜʛʦʨʴʝʤ, 

ʩʦʩʪʦʷʱʠʤ ʠʟ ʦʪʨʦʛʦʚ, ʚʳʩʪʫʧʦʚ, ʦʩʪʘʥʮʦʚʳʭ ʛʦʨ ʠ ʤʘʣʳʭ ʚʧʘʜʠʥ ʦʙʱʝʛʦ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ. ʋʣʘʥ-ɹʫʨʛʠʥʩʢʠʡ ʨʘʟʣʦʤ ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 40 ʢʤ ʚʜʦʣʴ ʶʛʦ-ʚʦʩʪʦʯʥʳʭ 

ʦʪʨʦʛʦʚ ɸʨʛʘʜʠʥʩʢʦʛʦ ʭʨʝʙʪʘ. ʅʘ ʶʛʦ-ʟʘʧʘʜʝ, ʧʦ ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʦʪʨʦʛ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ 

ʧʦʜ ʢʘʡʥʦʟʦʡʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʳ. ʈʘʟʣʦʤ ʦʪʯʝʪʣʠʚʦ ʚʳʨʘʞʝʥ ʚ 

ʩʦʚʨʝʤʝʥʥʦʤ ʨʝʣʴʝʬʝ ʫʩʪʫʧʦʤ ʚʳʩʦʪʦʡ ʜʦ 400 ʤ [ʀʩʘʝʚ, 2006]. ɸʨʛʘʜʠʥʩʢʠʡ ʨʘʟʣʦʤ ʨʘʩʧʦʣʦʞʝʥ 

ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʩʢʣʦʥʝ ʦʜʥʦʠʤʝʥʥʦʛʦ ʦʪʨʦʛʘ ʠ ʚʳʜʝʣʷʝʪʩʷ ʧʦ ʮʝʧʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʝʜʣʦʚʠʥ, 

ʧʨʦʪʷʛʠʚʘʶʱʠʭʩʷ ʥʘ 30 ʢʤ. ʉʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ ʢʨʳʣʦ ʨʘʟʣʦʤʘ ʦʧʫʱʝʥʦ ʠ ʦʩʚʦʝʥʦ ʜʦʣʠʥʦʡ ʨ. 

ɸʨʛʘʜʘ. ɺʳʩʦʪʘ ʦʪʜʝʣʴʥʳʭ ʫʩʪʫʧʦʚ ʚ ʟʦʥʝ ʨʘʟʣʦʤʘ ʜʦʩʪʠʛʘʝʪ 50 ʤ [ʀʩʘʝʚ, 2006]. ʈʘʟʣʦʤ 

ʩʝʡʩʤʦʘʢʪʠʚʝʥ ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʟʠʷʶʱʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʨʘʟʨʳʚʦʚ [ʌʣʦʨʝʥʩʦʚ, 1964]. ɻʘʨʛʠʥʩʢʠʡ ʨʘʟʣʦʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʦʥʫ ʤʝʣʢʠʭ ʥʘʨʫʰʝʥʠʡ ʩ 

ʧʨʦʩʪʠʨʘʥʠʝʤ 60ï85Ü ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 50 ʢʤ ʠ ʰʠʨʠʥʦʡ ʙʦʣʝʝ 1 ʢʤ. ʂ ʨʘʟʣʦʤʫ ʠ ʦʧʝʨʷʶʱʠʤ 

ʩʪʨʫʢʪʫʨʘʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʧʨʠʫʨʦʯʝʥʳ ɻʘʨʛʠʥʩʢʠʝ ʛʦʨʷʯʠʝ ʠʩʪʦʯʥʠʢʠ. 

ɺʪʦʨʦʩʪʝʧʝʥʥʳʝ ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʨʘʟʣʦʤʦʚ ʚ ʧʨʝʜʛʦʨʴʝ 

ʀʢʘʪʩʢʦʛʦ ʭʨʝʙʪʘ ʢʦʥʪʨʦʣʠʨʫʶʪ ʟʘʣʦʞʝʥʠʝ ʜʦʣʠʥ ʤʘʣʳʭ ʨʝʢ ʠ ʚʳʭʦʜʳ ʪʨʝʱʠʥʥʳʭ ʚʦʜ, ʢʦʪʦʨʳʝ 

ʦʪʨʘʞʘʶʪʩʷ ʚ ʨʘʟʚʠʪʠʠ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ ʠ ʜʦʣʠʥʥʳʭ ʥʘʣʝʜʝʡ. ɺʝʨʭʦʚʳʝ ʨʘʟʣʦʤʥʳʝ ʙʦʣʦʪʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʧʣʦʩʢʠʭ ʚʦʜʦʨʘʟʜʝʣʘʭ ʤʝʞʜʫʨʝʯʴʷ ɸʨʛʘʜʳ ʠ ʋʣʘʥ-ɹʫʨʛʘʩʳ, ʋʣʘʥ-ɹʫʨʛʘʩʳ ʠ 

ɹʦʛʫʥʜʘ, ʚ ʚʝʨʭʦʚʴʷʭ ʨ. ʇʨʘʚʳʡ ʉʫʚʦ ʠ ʥʘ ʜʨʫʛʠʭ ʫʯʘʩʪʢʘʭ. 

ʄʘʣʳʝ ʚʧʘʜʠʥʳ ʀʢʘʪʩʢʦʛʦ ʧʨʝʜʛʦʨʴʷ ʦʙʨʘʟʫʶʪ ʨʦʤʙ (ɾʘʨʛʘʣʘʥʪʘïʗʩʩʠʥʩʢʘʷ, ʨʘʟʤʝʨ 6Ĭ5 

ʢʤ) ʠʣʠ ʨʝʟʢʦ ʚʳʪʷʥʫʪʳ (ɹʦʛʫʥʜʠʥʩʢʘʷ, ʨʘʟʤʝʨ 12Ĭ4 ʢʤ). ɼʥʠʱʘ ʚʧʘʜʠʥ ʟʘʥʠʤʘʶʪ ʣʫʛʦʚʦ-
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ʙʦʣʦʪʥʳʝ, ʩʪʝʧʥʳʝ, ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʠ ʪʘʝʞʥʳʝ ʩʦʦʙʱʝʩʪʚʘ. ɺ ʥʠʭ ʨʘʟʚʠʚʘʶʪʩʷ ʪʝʨʤʦʢʘʨʩʪʦʚʳʝ 

ʦʟʝʨʘ, ʚ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʫʶʪʩʷ ʘʣʘʩʦʧʦʜʦʙʥʳʝ ʣʘʥʜʰʘʬʪʳ ʩʨʝʜʠ ʛʦʨʥʦʡ ʪʘʡʛʠ.  

ɺ ʜʥʠʱʝ ʜʦʣʠʥʳ ʚʳʜʝʣʷʶʪʩʷ ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ, ʦʪʨʘʞʘʶʱʠʝʩʷ ʚ ʣʘʥʜʰʘʬʪʘʭ ʝʝ 

ʘʢʢʫʤʫʣʷʪʠʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʭʦʜʘʤʠ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ, ʪʝʧʣʳʭ ʠ ʩʦʣʝʥʳʭ ʦʟʝʨ, ʪʝʧʣʦʚʳʭ ʠ 

ʛʘʟʦʚʳʭ ʘʥʦʤʘʣʠʡ [ʀʩʘʝʚ, 2006]. 

 

3.1.2. ɼʦʢʘʡʥʦʟʦʡʩʢʠʡ ʬʫʥʜʘʤʝʥʪ ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʳ 

ɹʘʨʛʫʟʠʥʩʢʘʷ ʜʦʣʠʥʘ ʟʘʣʦʞʠʣʘʩʴ ʚʜʦʣʴ ʦʜʥʦʠʤʝʥʥʦʛʦ ʪʝʨʨʝʡʥʘ, ʩʦʧʨʝʜʝʣʴʥʦʛʦ ʩ 

ɹʘʡʢʘʣʦ-ʄʫʡʩʢʠʤ ʧʘʣʝʦʢʦʥʪʠʥʝʥʪʦʤ [ɹʝʣʠʯʝʥʢʦ ʠ ʜʨ., 2006]. ɹʘʨʛʫʟʠʥʩʢʠʡ ʪʝʨʨʝʡʥ ʙʳʣ 

ʦʙʦʟʥʘʯʝʥ ʢʘʢ ʇʨʠʙʘʡʢʘʣʴʩʢʠʡ ʢʦʣʣʠʟʠʦʥʥʳʡ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʡ ʧʦʷʩ [ʈʫʞʝʥʮʝʚ ʠ ʜʨ., 2012; 

ʄʠʥʠʥʘ, 2014]. 

ʄʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʧʦʨʦʜʳ ʬʫʥʜʘʤʝʥʪʘ ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʳ ʙʳʣʠ ʟʘʢʘʨʪʠʨʦʚʘʥʳ ʠ 

ʦʪʥʝʩʝʥʳ ʢ ʘʨʭʝʶ [ʈʫʜʥʝʚ, 1961]. ɺʦʟʨʘʩʪ ʵʪʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʩʣʘʙʦ ʦʙʦʩʥʦʚʘʥ. ʆʥʠ ʚʢʣʶʯʘʣʠʩʴ ʚ 

ʛʘʨʛʠʥʩʢʫʶ ʩʝʨʠʶ ʥʠʞʥʝʛʦ ʧʨʦʪʝʨʦʟʦʷ (PR1gr). ʇʦʨʦʜʳ ʦʙʥʘʞʝʥʳ ʚ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨ. ɻʘʨʛʘ 

(ʨʠʩ. 3.3) ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʠʦʪʠʪ-ʤʫʩʢʦʚʠʪʦʚʳʤʠ, ʙʠʦʪʠʪʦʚʳʤʠ, ʘʤʬʠʙʦʣ-ʙʠʦʪʠʪʦʚʳʤʠ, 

ʘʤʬʠʙʦʣ-ʧʠʨʦʢʩʝʥʦʚʳʤʠ ʛʥʝʡʩʘʤʠ, ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʩʣʘʥʮʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʧʨʦʩʣʦʠ 

ʤʨʘʤʦʨʠʟʦʚʘʥʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʢʚʘʨʮʠʪʦʚ. ʇʦʨʦʜʳ ʧʨʝʪʝʨʧʝʣʠ ʛʣʫʙʦʢʠʡ ʤʝʪʘʤʦʨʬʠʟʤ. 

ʐʠʨʦʢʦ ʨʘʟʚʠʪʳ ʧʨʦʮʝʩʩʳ ʤʠʛʤʘʪʠʟʘʮʠʠ ʠ ʢʦʥʪʘʢʪʦʚʦʛʦ ʤʝʪʘʩʦʤʘʪʦʟʘ. ʄʦʱʥʦʩʪʴ ʛʘʨʛʠʥʩʢʦʡ 

ʩʝʨʠʠ ʦʢʦʣʦ 4000 ʤ. 

ʈʠʬʝʡʩʢʘʷ ʥʷʥʜʦʥʠʥʩʢʘʷ ʩʚʠʪʘ (R2nn), ʚʳʜʝʣʝʥʥʘʷ ʃ.ʀ. ʉʘʣʦʧʦʤ [1964], ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʩʣʘʥʮʘʤʠ, ʧʝʩʯʘʥʠʢʘʤʠ ʧʦʣʠʤʠʢʪʦʚʳʤʠ, ʚʫʣʢʘʥʦʤʠʢʪʦʚʳʤʠ ʠ 

ʠʟʚʝʩʢʦʚʠʩʪʳʤʠ ʛʨʘʚʝʣʠʪʘʤʠ, ʤʝʪʘʧʝʩʯʘʥʠʢʘʤʠ, ʤʝʪʘʘʣʝʚʨʦʣʠʪʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʠʟʚʝʩʪʥʷʢʦʚ, 

ʵʬʬʫʟʠʚʦʚ ʘʥʜʝʟʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʠʭ ʪʫʬʦʚ. ɺ ɹʘʨʛʫʟʠʥʩʢʦʤ ʭʨʝʙʪʝ ʤʦʱʥʦʩʪʴ ʩʚʠʪʳ ʩʦʩʪʘʚʣʷʝʪ 

ʙʦʣʝʝ 3000 ʤ. ɹʘʨʛʫʟʠʥʩʢʘʷ ʩʚʠʪʘ (R2br), ʚʳʜʝʣʝʥʥʘʷ ɺ.ɺ. ɼʦʤʙʨʦʚʩʢʠʤ [1940], ʚʢʣʶʯʘʝʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʠʟʚʝʩʪʥʷʢʠ ʩ ʧʦʜʯʠʥʝʥʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ 

ʩʣʘʥʮʝʚ ʠ ʛʥʝʡʩʦʚ. ɺʦʟʨʘʩʪ ʙʘʨʛʫʟʠʥʩʢʦʡ ʩʚʠʪʳ ʦʧʨʝʜʝʣʝʥ ʧʦ ʥʘʭʦʜʢʘʤ ʚ ʠʟʚʝʩʪʥʷʢʘʭ ʩʨʝʜʥʝ-

ʚʝʨʭʥʝʨʠʬʝʡʩʢʠʭ ʤʠʢʨʦʬʠʪʦʣʠʪ [ɼʦʣʴʥʠʢ ʠ ʜʨ., 1986]. ɽʝ ʤʦʱʥʦʩʪʴ ʚ ɹʘʨʛʫʟʠʥʩʢʦʤ ʭʨʝʙʪʝ 

ʧʨʝʚʳʰʘʝʪ 2000 ʤ ʠ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 500 ʤ ʚ ɺʝʨʭʥʝ-ɸʥʛʘʨʩʢʦʤ ʭʨʝʙʪʝ ʜʦ 4000 ʤ ʚ ʙʘʩʩʝʡʥʝ ʨ. 

ʂʦʪʝʨʘ. 

ɹʦʣʝʝ ʤʦʣʦʜʘʷ ʢʝʤʙʨʠʡʩʢʘʷ ʜʘʚʳʢʰʠʥʩʢʘʷ ʩʚʠʪʘ (ɭ1dv) ʩʣʦʞʝʥʘ ʜʦʣʦʤʠʪʘʤʠ, 

ʠʟʚʝʩʪʥʷʢʘʤʠ ʠ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ. ʇʦʨʦʜʳ ʩʚʠʪʳ ʟʘʢʘʨʪʠʨʦʚʘʥʳ ʚ ʀʢʘʪʩʢʦʤ ʭʨʝʙʪʝ. 

ʄʘʛʤʘʪʠʯʝʩʢʠʝ ʧʦʨʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʙʦʣʴʰʠʤʠ ʪʝʣʘʤʠ ʛʘʙʙʨʦ, ʛʘʙʙʨʦ-ʜʠʦʨʠʪʦʚ ʠ 

ʜʠʦʨʠʪʦʚ ʦʨʜʦʚʠʢʩʢʦʛʦ ʘʪʘʨʭʘʥʩʢʦʛʦ ʠʥʪʨʫʟʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (ɡPZ1at) ʠ ʠʤʝʶʱʠʤʠ ʙʦʣʝʝ 

ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʤʠ ʠʥʪʨʫʟʠʚʘʤʠ ʚʠʪʠʤʢʘʥʩʢʦʛʦ ʩʠʝʥʠʪ-ʛʨʘʥʦʜʠʦʨʠʪ-

ʛʨʘʥʠʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʕʪʦʪ ʢʦʤʧʣʝʢʩ ʠʤʝʝʪ ʜʚʝ ʬʘʟʳ. ʂ ʧʝʨʚʦʡ ʬʘʟʝ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʥʘ 
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ʫʯʘʩʪʢʝ ʋʨʦ, ʦʪʥʦʩʷʪʩʷ ʢʨʫʧʥʦ- ʠ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʝ, ʥʝʨʝʜʢʦ ʧʦʨʬʠʨʦʚʠʜʥʳʝ, ʙʠʦʪʠʪʦʚʳʝ, 

ʙʠʦʪʠʪ-ʨʦʛʦʚʦʦʙʤʘʥʢʦʚʳʝ, ʨʦʛʦʚʦʦʙʤʘʥʢʦʚʳʝ ʛʨʘʥʠʪʳ, ʛʨʘʥʦʩʠʝʥʠʪʳ, ʩʠʝʥʠʪʳ, ʛʨʘʥʦʜʠʦʨʠʪʳ, 

ʢʚʘʨʮʝʚʳʝ ʜʠʦʨʠʪʳ, ʜʠʦʨʠʪʳ (gC2-3v1). ʂʦ ʚʪʦʨʦʡ ʬʘʟʝ (gɝC2-3v2), ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʚʜʦʣʴ ʶʛʦ-

ʟʘʧʘʜʥʦʛʦ ʙʦʨʪʘ ʜʦʣʠʥʳ, ʦʪʥʦʩʷʪʩʷ ʩʨʝʜʥʝ- ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ ʛʨʘʥʦʩʠʝʥʠʪʳ, ʣʝʡʢʦʢʨʘʪʦʚʳʝ ʩ 

ʙʠʦʪʠʪʦʤ ʛʨʘʥʠʪʳ, ʩʠʝʥʠʪʳ, ʛʨʘʥʠʪ-ʧʦʨʬʠʨʳ, ʘʧʣʠʪʳ, ʧʝʛʤʘʪʠʪʳ (ʨʠʩ. 3.3). 

 

ʈʠʩ. 3.3. ʌʨʘʛʤʝʥʪ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʨʘʡʦʥʘ ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʳ (ʤʘʩʰʪʘʙ 

1:2500000) [ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ, 2012]. 

1ï3 ï ʦʩʘʜʦʯʥʳʝ ʦʪʣʦʞʝʥʠʷ: 1 ï ʯʝʪʚʝʨʪʠʯʥʳʝ  ʦʪʣʦʞʝʥʠʷ (ʘʣʣʶʚʠʘʣʴʥʦ-ʦʟʝʨʥʳʝ 

ʦʪʣʦʞʝʥʠʷ, ʘʣʣʶʚʠʡ ʥʘʜʧʦʡʤʝʥʥʳʭ ʪʝʨʨʘʩ, ʵʦʣʦʚʳʝ ʧʝʩʢʠ), 2ï ʘʥʦʩʦʚʩʢʘʷ ʩʚʠʪʘ (ʦʟʝʨʥʦ-

ʘʣʣʶʚʠʘʣʴʥʳʝ ʧʝʩʢʠ, ʘʣʝʚʨʦʣʠʪʳ, ʛʣʠʥʳ), 3 ï ʪʘʥʭʦʡʩʢʘʷ ʩʚʠʪʘ (ʦʟʝʨʥʳʝ ʧʝʩʯʘʥʠʢʠ, ʘʣʝʚʨʦʣʠʪʳ, 

ʘʨʛʠʣʣʠʪʳ ʩ ʧʨʦʩʣʦʷʤʠ ʙʫʨʳʭ ʫʛʣʝʡ); 4ï5 ï ʚʠʪʠʤʢʘʥʩʢʠʡ ʠʥʪʨʫʟʠʚʥʳʡ ʢʦʤʧʣʝʢʩ: 4 ï ʚʪʦʨʘʷ 

ʬʘʟʘ (ʛʨʘʥʦʩʠʝʥʠʪʳ, ʣʝʡʢʦʢʨʘʪʦʚʳʝ ʛʨʘʥʠʪʳ, ʩʠʝʥʠʪʳ, ʛʨʘʥʠʪ-ʧʦʨʬʠʨʳ, ʘʧʣʠʪʳ, ʧʝʛʤʘʪʠʪʳ), 5 
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ï ʧʝʨʚʘʷ ʬʘʟʘ (ʛʨʘʥʠʪʳ ʧʦʨʬʠʨʦʚʠʜʥʳʝ, ʛʨʘʥʦʩʠʝʥʠʪʳ, ʩʠʝʥʠʪʳ, ʛʨʘʥʦʩʠʝʥʠʪʳ); 6 ï ʘʪʘʨʭʘʥʩʢʠʡ 

ʠʥʪʨʫʟʠʚʥʳʡ ʢʦʤʧʣʝʢʩ (ʛʘʙʙʨʦ, ʛʘʙʙʨʦʜʠʦʨʠʪʳ, ʜʠʦʨʠʪʳ); 7 ï ʣʠʪʚʠʥʮʝʚʩʢʘʷ ʩʚʠʪʘ (ʘʣʝʚʨʦʣʠʪ, 

ʠʟʚʝʩʪʥʷʢʠ, ʛʣʠʥʠʩʪʳʝ ʜʦʣʦʤʠʪʳ ʠ ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʳʝ ʙʨʝʢʯʠ); 8 ï ʜʘʚʳʢʰʠʥʩʢʘʷ ʩʚʠʪʘ 

(ʜʦʣʦʤʠʪʳ, ʠʟʚʝʩʪʥʷʢʠ, ʢʦʥʛʣʦʤʝʨʘʪʳ); 9 ï ʜʦʚʳʨʝʥʩʢʠʡ ʠ ʠʢʘʪʩʢʠʡ ʢʦʤʧʣʝʢʩʳ (ʛʘʙʙʨʦ, ʛʘʙʙʨʦ-

ʥʦʨʠʪʳ, ʥʦʨʠʪʳ, ʜʠʘʙʘʟʳ); 10 ï  ʙʘʨʛʫʟʠʥʩʢʠʡ ʠʥʪʨʫʟʠʚʥʳʡ ʢʦʤʧʣʝʢʩ (ʛʥʝʡʩʦʚʠʜʥʳʝ ʛʨʘʥʠʪʳ, 

ʛʨʘʥʦʜʠʦʨʠʪʳ); 11 ï ʙʘʨʛʫʟʠʥʩʢʘʷ ʩʚʠʪʘ (ʤʨʘʤʦʨʠʟʦʚʘʥʥʳʝ ʠʟʚʝʩʪʥʷʢʠ ʩ ʧʨʦʩʣʦʷʤʠ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʩʣʘʥʮʝʚ); 12 ï ʥʷʥʜʦʥʠʥʩʢʘʷ ʩʚʠʪʘ (ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʩʣʘʥʮʳ ʩ ʛʦʨʠʟʦʥʪʘʤʠ 

ʠʟʚʝʩʪʥʷʢʦʚ); 13 ï ʛʘʨʛʠʥʩʢʘʷ  ʪʦʣʱʘ (ʛʥʝʡʩʳ, ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʩʣʘʥʮʳ, ʤʨʘʤʦʨʠʟʦʚʘʥʥʳʝ 

ʠʟʚʝʩʪʥʷʢʠ, ʢʚʘʨʮʠʪʳ); 14 ï ʨʘʟʣʦʤʳ. 

 

3.2. ʊʫʥʢʠʥʩʢʘʷ ʜʦʣʠʥʘ 

3.2.1. ɻʝʦʤʦʨʬʦʣʦʛʠʷ ʠ ʥʝʦʪʝʢʪʦʥʠʢʘ ʊʫʥʢʠʥʩʢʦʡ ʜʦʣʠʥʳ 

ʉʨʝʜʥʝʝ ʟʚʝʥʦ ʜʦʣʠʥʳ ï ʩʦʙʩʪʚʝʥʥʦ ʊʫʥʢʠʥʩʢʘʷ ʚʧʘʜʠʥʘ ï ʷʚʣʷʝʪʩʷ ʝʝ ʩʚʦʝʦʙʨʘʟʥʳʤ 

ʮʝʥʪʨʦʤ, ʦʙʣʘʜʘʝʪ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʨʘʟʤʝʨʘʤʠ (65Ĭ32 ʢʤ) ʠ ʠʤʝʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʧʦʛʨʫʞʝʥʠʝ 

ʬʫʥʜʘʤʝʥʪʘ (ʜʦ 2500 ʤ ʥʠʞʝ ʫʨʦʚʥʷ ʤʦʨʷ). ʂ ʚʦʩʪʦʢʫ ʠ ʟʘʧʘʜʫ ʦʪ ʥʝʝ, ʟʘ ɽʣʦʚʩʢʠʤ ʠ ʅʠʣʦʚʩʢʠʤ 

ʦʪʨʦʛʘʤʠ, ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʙʦʣʝʝ ʤʝʣʢʠʝ ʠ ʤʝʥʝʝ ʛʣʫʙʦʢʠʝ ʚʧʘʜʠʥʳ: ʢ ʚʦʩʪʦʢʫ ï ʊʦʨʩʢʘʷ, ʟʘ ʥʝʡ ï 

ɹʳʩʪʨʠʥʩʢʘʷ, ʢ ʟʘʧʘʜʫ ï ʊʫʨʘʥʩʢʘʷ ʠ ʍʦʡʪʦʛʦʣʴʩʢʘʷ, ʟʘ ʥʠʤʠ ï ʄʦʥʜʠʥʩʢʘʷ. ɺʧʘʜʠʥʳ 

ʨʘʟʜʝʣʷʶʪʩʷ ʧʦʜʥʷʪʳʤʠ ʧʝʨʝʤʳʯʢʘʤʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ. 

ɻʦʨʥʦʝ ʦʙʨʘʤʣʝʥʠʝ ʊʫʥʢʠʥʩʢʦʡ ʜʦʣʠʥʳ ʢʦʥʪʨʘʩʪʥʦ. ʅʘ ʩʝʚʝʨʝ ʮʝʧʴ ʊʫʥʢʠʥʩʢʠʭ ʛʦʣʴʮʦʚ 

ʜʦʩʪʠʛʘʝʪ 3300 ʤ ʠ ʩʦʩʪʦʠʪ ʠʟ ʫʟʢʠʭ ʩʢʘʣʠʩʪʳʭ ʛʨʝʙʥʝʡ ʠ ʧʠʢʦʚ, ʨʘʟʜʝʣʝʥʥʳʭ ʛʣʫʙʦʢʠʤʠ 

ʮʠʨʢʘʤʠ, ʢʘʨʘʤʠ ʠ ʪʨʦʛʦʚʳʤʠ ʜʦʣʠʥʘʤʠ. ʂ ʜʦʣʠʥʝ ʦʥʘ ʢʨʫʪʦ ʦʙʨʳʚʘʝʪʩʷ. ɺ ʊʫʥʢʠʥʩʢʦʡ ʚʧʘʜʠʥʝ 

ʢʨʫʪʦʡ ʙʦʨʪ ʧʝʨʝʭʦʜʠʪ ʚ ʧʨʝʜʛʦʨʥʫʶ ʨʘʚʥʠʥʫ, ʥʘʢʣʦʥʝʥʥʫʶ ʢ ʶʛʫ. ʉ ʶʛʘ ʚʧʘʜʠʥʫ ʦʛʨʘʥʠʯʠʚʘʶʪ 

ʧʦʣʦʛʠʝ ʩʢʣʦʥʳ ʤʘʩʩʠʚʥʳʭ ʭʨʝʙʪʦʚ (ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ): ʄʫʥʢʫ-ʉʘʨʜʳʢ, ʋʨʛʫʜʝʝʚʩʢʠʡ ʠ ʍʘʤʘʨ-

ɼʘʙʘʥ, ʯʘʩʪʠʯʥʦ ʧʦʢʨʳʪʳʝ ʤʠʦʮʝʥʦʚʳʤʠ ʙʘʟʘʣʴʪʘʤʠ.  

ʖʞʥʳʝ ʭʨʝʙʪʳ ʥʘ 500ï700 ʤ ʥʠʞʝ ʊʫʥʢʠʥʩʢʠʭ ʛʦʣʴʮʦʚ ʠ ʜʦʩʪʠʛʘʶʪ ʤʘʢʩʠʤʘʣʴʥʳʭ 

ʦʪʤʝʪʦʢ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 20ï25 ʢʤ ʦʪ ʚʧʘʜʠʥʳ. ɺ ʊʫʥʢʠʥʩʢʠʭ ʛʦʣʴʮʘʭ, ʥʘʦʙʦʨʦʪ, ʚʳʩʦʪʳ ʥʘʨʘʩʪʘʶʪ 

ʦʯʝʥʴ ʙʳʩʪʨʦ ʜʦ ʤʘʢʩʠʤʘʣʴʥʳʭ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʢʠʣʦʤʝʪʨʦʚ ʦʪ ʢʨʘʷ ʚʧʘʜʠʥʳ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʨʘʟʤʝʱʘʶʪʩʷ ʠ ʵʣʝʤʝʥʪʳ ʣʝʜʥʠʢʦʚʦʡ ʤʦʨʬʦʩʢʫʣʴʧʪʫʨʳ. ʃʝʜʥʠʢʦʚʳʝ ʮʠʨʢʠ 

ʠ ʪʨʦʛʦʚʳʝ ʜʦʣʠʥʳ ʧʨʠʜʘʶʪ ʘʣʴʧʠʥʦʪʠʧʥʫʶ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴ ʊʫʥʢʠʥʩʢʠʤ ʛʦʣʴʮʘʤ. ʅʘ ʭʨʝʙʪʘʭ 

ʶʞʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʜʦʣʠʥʳ ʣʝʜʥʠʢʦʚʳʝ ʬʦʨʤʳ ʩʜʚʠʥʫʪʳ ʦʪ ʜʦʣʠʥʳ. 

ʕʪʘ ʨʘʟʥʠʮʘ ʚ ʤʦʨʬʦʣʦʛʠʠ, ʚʧʝʨʚʳʝ ʟʘʤʝʯʝʥʥʘʷ ʝʱʝ ʚ 19-ʤ ʚʝʢʝ ɸ.ʃ. ʏʝʢʘʥʦʚʩʢʠʤ, 

ʦʙʲʷʩʥʷʣʘʩʴ ʚ ʨʘʙʦʪʘʭ ɺ.ɺ. ʃʘʤʘʢʠʥʘ ʠ ʅ.ɸ. ʌʣʦʨʝʥʩʦʚʘ ʚ ʩʚʷʟʠ ʩʦ ʩʪʨʫʢʪʫʨʥʦʡ ʘʩʠʤʤʝʪʨʠʝʡ 

ʚʧʘʜʠʥ ʙʘʡʢʘʣʴʩʢʦʛʦ ʪʠʧʘ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʠʤʝʣʦ ʥʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʥʥʝʝ ʧʦʜʥʷʪʠʝ 

ʶʞʥʦʛʦ ʙʦʨʪʘ ʜʦʣʠʥʳ ʠ ʙʦʣʝʝ ʧʦʟʜʥʝʝ ï ʩʝʚʝʨʥʦʛʦ, ʦʪʨʘʟʠʚʰʝʝʩʷ ʚ ʩʤʝʥʝ ʠʩʪʦʯʥʠʢʦʚ ʦʩʘʜʦʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʚʩʢʨʳʪʦʛʦ ɾʝʤʯʫʛʩʢʦʡ ʩʢʚʘʞʠʥʦʡ [ʄʘʟʠʣʦʚ ʠ ʜʨ., 1993; Kashik, Mazilov, 1994]. ʃʘʚʳ 
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ʚʦʟʨʘʩʪʦʤ 16ï15 ʤʣʥ ʣʝʪ ʟʘʧʦʣʥʷʣʠ ʛʣʫʙʦʢʠʝ ʵʨʦʟʠʦʥʥʳʝ ʚʨʝʟʳ. ɹʣʘʛʦʜʘʨʷ ʥʘʢʦʧʣʝʥʠʶ ʣʘʚʦʚʳʭ 

ʪʦʣʱ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʪ ʩʪʳʢʘ ʭʨʝʙʪʦʚ ʋʨʛʫʜʝʝʚʩʢʠʡ ʠ ʍʘʤʘʨ-ɼʘʙʘʥ ʜʦ ʦʩʝʚʦʡ ʯʘʩʪʠ ʊʫʥʢʠʥʩʢʦʡ 

ʜʦʣʠʥʳ ʢ ʧʦʟʜʥʝʤʫ ʤʠʦʮʝʥʫ ʧʨʦʠʟʦʰʣʘ ʩʫʱʝʩʪʚʝʥʥʘʷ ʧʣʘʥʘʮʠʷ ʨʝʣʴʝʬʘ. ʆʙʨʘʟʦʚʘʣʘʩʴ ʣʘʚʦʚʘʷ 

ʨʘʚʥʠʥʘ, ʧʦʜʦʙʥʘʷ ʣʘʚʦʚʦʡ ʨʘʚʥʠʥʝ ɺʠʪʠʤʩʢʦʛʦ ʧʣʦʩʢʦʛʦʨʴʷ. ʇʦ ʝʝ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʚʠʚʘʣʠʩʴ 

ʤʝʘʥʜʨʳ ʨʝʢ ɿʫʥ-ʄʫʨʠʥ ʠ ʄʘʨʛʘʩʘʥ, ʢʦʪʦʨʳʝ ʦʢʘʟʘʣʠʩʴ ʚʨʝʟʘʥʥʳʤʠ ʚ ʣʘʚʦʚʫʶ ʪʦʣʱʫ, 

ʚʝʥʯʘʚʰʫʶʩʷ ʧʦʢʨʦʚʘʤʠ ʚʦʟʨʘʩʪʦʤ 10ï9 ʤʣʥ ʣʝʪ [ʈʘʩʩʢʘʟʦʚ ʠ ʜʨ., 1990]. ʍʨ. ʊʫʥʢʠʥʩʢʠʝ ɻʦʣʴʮʳ 

ʥʘʯʘʣ ʚʦʟʜʳʤʘʪʴʩʷ ʚ ʵʪʦ ʚʨʝʤʷ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʧʦʟʞʝ. ʇʦʜʥʷʪʠʝ ʭʨʝʙʪʘ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʣʘʚʥʦʛʦ ʊʫʥʢʠʥʩʢʦʛʦ ʨʘʟʣʦʤʘ ʣʠʩʪʨʠʯʝʩʢʦʛʦ ʪʠʧʘ, ʦʧʨʝʜʝʣʠʚʰʝʛʦ ʟʘʭʚʘʪ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʙʘʟʘʣʴʪʦʚʳʤʠ ʨʘʩʧʣʘʚʘʤʠ ʠʟ-ʧʦʜ ʜʦʣʠʥʳ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ 

ʫʚʝʣʠʯʝʥʠʝʤ ʝʛʦ ʛʣʫʙʠʥʳ ʦʪ ʵʪʦʛʦ ʨʘʟʣʦʤʘ ʚ ʶʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʂʩʝʥʦʣʠʪʳ ʤʘʥʪʠʠ 

ʟʘʭʚʘʪʳʚʘʣʠʩʴ ʙʘʟʘʣʴʪʦʚʳʤʠ ʨʘʩʧʣʘʚʘʤʠ ʠ ʚʳʥʦʩʠʣʠʩʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 30 ʢʤ ʦʪ 

ʊʫʥʢʠʥʩʢʠʭ ʛʦʣʴʮʦʚ ʠ ʥʘ ʙʦʣʴʰʝʤ ʨʘʩʩʪʦʷʥʠʠ [ʈʘʩʩʢʘʟʦʚ ʠ ʜʨ., 2010]. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʰʠʨʠʥʘ ʊʫʥʢʠʥʩʢʦʡ ʚʧʘʜʠʥʳ ʩʦʯʝʪʘʝʪʩʷ ʩ ʠʟʛʠʙʘʥʠʝʤ ʢ ʩʝʚʝʨʫ ʬʨʦʥʪʘ 

ʊʫʥʢʠʥʩʢʠʭ ʛʦʣʴʮʦʚ. ɼʣʠʥʘ ʵʪʦʡ ʚʧʘʜʠʥʳ ʚ ʧʨʝʜʝʣʘʭ ʢʦʥʪʫʨʘ ʦʩʘʜʦʯʥʳʭ ʦʪʣʦʞʝʥʠʡ (ʚʢʣʶʯʘʷ 

ʟʘʧʘʜʥʫʶ ʯʘʩʪʴ ɽʣʦʚʩʢʦʛʦ ʦʪʨʦʛʘ) ʚ 2 ʨʘʟʘ ʧʨʝʚʦʩʭʦʜʠʪ ʰʠʨʠʥʫ. ɼʥʦ ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʚʳʩʦʪʝ 

ʦʢʦʣʦ 720 ʤ. ɸʢʢʫʤʫʣʷʪʠʚʥʦʝ ʜʥʦ ʊʫʥʢʠʥʩʢʦʡ ʚʧʘʜʠʥʳ ʩʦʩʪʦʠʪ ʠʟ ʧʨʝʜʛʦʨʥʳʭ ʥʘʢʣʦʥʥʳʭ 

ʨʘʚʥʠʥ, ʦʙʰʠʨʥʳʭ ʦʟʝʨʥʦ-ʙʦʣʦʪʥʳʭ ʥʠʟʠʥ ʩ ʟʘʪʨʫʜʥʝʥʥʳʤ ʜʨʝʥʘʞʝʤ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ 

ʟʦʥʳ ʘʢʪʠʚʥʦʛʦ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ, ʘʣʣʶʚʠʘʣʴʥʦʡ ʪʝʨʨʘʩʠʨʦʚʘʥʥʦʡ ʨʘʚʥʠʥʳ ʨ. 

ʀʨʢʫʪ ʠ ʢʨʫʧʥʦʛʦ, ʧʦʯʪʠ ʠʟʦʣʠʨʦʚʘʥʥʦʛʦ ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ ʧʝʩʯʘʥʦʛʦ ʤʘʩʩʠʚʘ ɹʘʜʘʨ, ʟʘʥʠʤʘʶʱʝʛʦ 

ʚʩʶ ʮʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʴ ʟʘʧʘʜʥʦʡ ʧʦʣʦʚʠʥʳ ʚʧʘʜʠʥʳ. 

ʈʘʚʥʠʥʳ ʧʝʨʚʦʛʦ ʪʠʧʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʙʣʘʩʪʴ ʥʘʢʦʧʣʝʥʠʷ ʧʨʦʣʶʚʠʘʣʴʥʳʭ ʠ ʨʝʯʥʳʭ 

ʦʪʣʦʞʝʥʠʡ, ʧʝʨʝʤʝʞʘʶʱʠʭʩʷ ʩ ʣʝʜʥʠʢʦʚʳʤʠ ʠ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. 

ɸʣʣʶʚʠʘʣʴʥʘʷ ʨʘʚʥʠʥʘ ʀʨʢʫʪʘ, ʦʪʜʝʣʷʶʱʘʷ ʤʘʩʩʠʚ ɹʘʜʘʨ ʦʪ ʥʘʢʣʦʥʥʦʡ ʨʘʚʥʠʥʳ ʶʞʥʦʛʦ ʩʢʣʦʥʘ 

ʜʦʣʠʥʳ, ʦʙʨʘʟʦʚʘʥʘ ʰʠʨʦʢʦʡ ʧʦʡʤʦʡ ʠ ʥʠʟʢʠʤʠ (ʜʦ 14 ʤ) ʨʝʯʥʳʤʠ ʪʝʨʨʘʩʘʤʠ ʨ. ʀʨʢʫʪ ʠ ʧʨʘʚʳʭ 

ʧʨʠʪʦʢʦʚ ʵʪʦʡ ʨʝʢʠ. ʅʘʜ ʨʘʚʥʠʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʜʥʘ ʚʧʘʜʠʥʳ ʠ ʩʦʧʨʝʜʝʣʴʥʦʡ ʯʘʩʪʴʶ 

ɽʣʦʚʩʢʦʛʦ ʦʪʨʦʛʘ ʚʳʩʪʫʧʘʶʪ ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʧʦʩʪʨʦʡʢʠ ï ʥʝʙʦʣʴʰʠʝ ʝʜʠʥʠʯʥʳʝ ʢʦʥʫʩʳ, ʭʦʣʤʳ 

ʠ ʛʨʷʜʳ. ɺʦʟʨʘʩʪ ʧʦʩʪʨʦʝʢ ʥʝ ʤʦʣʦʞʝ ʢʦʥʮʘ ʵʦʧʣʝʡʩʪʦʮʝʥʘ. ʀʭ ʵʢʩʧʦʥʠʨʦʚʘʥʠʝ ʚ ʜʥʠʱʝ 

ʊʫʥʢʠʥʩʢʦʡ ʚʧʘʜʠʥʳ ʦʙʫʩʣʦʚʣʝʥʳ ʝʝ ʚʦʚʣʝʯʝʥʠʝʤ ʚ ʠʥʚʝʨʩʠʦʥʥʳʝ ʜʚʠʞʝʥʠʷ ʚʤʝʩʪʝ ʩ ɽʣʦʚʩʢʠʤ 

ʦʪʨʦʛʦʤ ʠ ʩʦʧʨʝʜʝʣʴʥʦʡ ʯʘʩʪʴʶ ʊʫʥʢʠʥʩʢʠʭ ʛʦʣʴʮʦʚ [ʈʘʩʩʢʘʟʦʚ ʠ ʜʨ., 2010]. 

ɺ ʨʝʣʴʝʬʝ ʜʥʘ ʊʫʥʢʠʥʩʢʦʡ ʚʧʘʜʠʥʳ ʚʳʜʝʣʷʝʪʩʷ ʦʙʰʠʨʥʘʷ ʚʥʫʪʨʝʥʥʷʷ ʚʦʟʚʳʰʝʥʥʦʩʪʴ 

ɹʘʜʘʨ (ʫʨʦʯʠʱʝ ʉʦʩʥʦʚʳʡ ʙʦʨ) ï ʧʝʩʯʘʥʳʡ ʢʫʧʦʣʦʦʙʨʘʟʥʳʡ ʤʘʩʩʠʚ ʦʚʘʣʴʥʳʭ ʦʯʝʨʪʘʥʠʡ, 

ʚʦʟʚʳʰʘʶʱʠʡʩʷ ʥʘʜ ʦʢʨʫʞʘʶʱʠʤʠ ʨʘʚʥʠʥʘʤʠ ʥʘ 130ï150 ʤ (ʨʠʩ. 3.4). ʅʘ ʩʝʚʝʨʝ ʝʛʦ 

ʧʦʚʝʨʭʥʦʩʪʴ ʧʣʘʚʥʦ ʩʥʠʞʘʝʪʩʷ ʠ ʧʝʨʝʭʦʜʠʪ ʚ ʦʟʝʨʥʦ-ʙʦʣʦʪʥʫʶ ʥʠʟʠʥʫ, ʢʦʪʦʨʘʷ ʦʪʜʝʣʷʝʪ ʝʛʦ ʦʪ 

ʥʘʢʣʦʥʥʦʡ ʨʘʚʥʠʥʳ ʧʨʝʜʛʦʨʠʡ ʊʫʥʢʠʥʩʢʠʭ ʛʦʣʴʮʦʚ. ʅʘ ʶʛʝ ʩʢʣʦʥ ʤʘʩʩʠʚʘ ʦʙʥʘʞʝʥ ʚ ʢʨʫʪʳʭ 

ʦʙʨʳʚʘʭ ʨ. ʀʨʢʫʪ ʚʳʩʦʪʦʡ 60ï80 ʤ. ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʵʪʦʛʦ ʛʨʷʜʦʚʦ-ʣʦʞʙʠʥʥʦʛʦ ʨʝʣʴʝʬʘ ʥʘ 
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ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʩʩʠʚʘ ʩʚʷʟʘʥʦ ʩ ʵʦʣʦʚʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠ ʥʘʢʦʧʣʝʥʠʝʤ ʣʝʩʩʦʚʠʜʥʳʭ ʦʪʣʦʞʝʥʠʡ. 

ʅʘ ʚʦʩʪʦʢʝ ʤʘʩʩʠʚ ʧʝʨʝʭʦʜʠʪ ʚ ʫʟʢʫʶ ʚʦʟʚʳʰʝʥʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʦʪʜʝʣʷʝʪ ʧʦʡʤʫ ʀʨʢʫʪʘ ʦʪ 

ʮʝʥʪʨʘʣʴʥʦʡ ʦʟʝʨʥʦïʙʦʣʦʪʥʦʡ ʥʠʟʠʥʳ. ɺʦʟʚʳʰʝʥʥʦʩʪʴ ʧʨʦʨʝʟʘʥʘ ʨ. ʊʫʥʢʘ, ʚʦʩʪʦʯʥʝʝ ʢʦʪʦʨʦʡ 

ʪʦʣʱʘ ʧʝʩʢʦʚ ʩ ʛʨʷʜʦʚʦ-ʣʦʞʙʠʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʧʝʨʝʭʦʜʠʪ ʥʘ ʩʢʣʦʥ ɽʣʦʚʩʢʦʛʦ ʦʪʨʦʛʘ ʠ 

ʯʘʩʪʠʯʥʦ ʧʝʨʝʩʣʘʠʚʘʝʪʩʷ ʩ ʵʦʧʣʝʡʩʪʦʮʝʥʦʚʳʤʠ ʙʘʟʘʣʴʪʘʤʠ. 

 

ʈʠʩ. 3.4. ʉʭʝʤʘ ʛʣʘʚʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʊʫʥʢʠʥʩʢʦʡ 

ʜʦʣʠʥʳ. ʉʦʩʪʘʚʣʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʭʝʤ ʅ.ɸ. ʌʣʦʨʝʥʩʦʚʘ [1960] ʠ ʅ.ɸ. ʃʦʛʘʯʝʚʘ [1974] ʩ 

ʫʧʨʦʱʝʥʠʷʤʠ ʠ ʜʦʧʦʣʥʝʥʠʷʤʠ. 

1 ï ʧʨʝʜʛʦʨʥʘʷ ʥʘʢʣʦʥʥʘʷ ʨʘʚʥʠʥʘ; 2 ï ʘʣʣʶʚʠʘʣʴʥʘʷ ʨʘʚʥʠʥʘ; 3 ï ʦʟʝʨʥʦ-ʙʦʣʦʪʥʘʷ ʥʠʟʠʥʘ 

ʟʦʥʳ ʥʦʚʝʡʰʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʦʛʨʫʞʝʥʠʷ; 4 ï ʧʝʩʯʘʥʳʡ ʤʘʩʩʠʚïʫʚʘʣ; 5 ï ʤʝʞʜʫʚʧʘʜʠʥʥʘʷ 

ʧʝʨʝʤʳʯʢʘ, ʩʣʦʞʝʥʥʘʷ ʧʦʨʦʜʘʤʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ (ʘ) ʠ ʧʝʨʝʢʨʳʪʘʷ ʥʝʦʛʝʥ-

ʯʝʪʚʝʨʪʠʯʥʦʡ ʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʦʡ ʪʦʣʱʝʡ (ʙ); 6 ï ʬʨʘʛʤʝʥʪ ʙʘʟʘʣʴʪʦʚʦʛʦ ʧʣʘʪʦ; 7 ï 

ʵʦʧʣʡʩʪʦʮʝʥʦʚʳʡ ʚʫʣʢʘʥʠʯʝʩʢʠʡ ʢʦʥʫʩ; 8 ï ʢʦʪʣʦʚʠʥʘ ʚʳʜʫʚʘʥʠʷ; 9 ï ʩʙʨʦʩʦʚʳʡ ʬʘʩ 

ʊʫʥʢʠʥʩʢʠʭ ʛʦʣʴʮʦʚ. 

 

ɼʨʫʛʠʝ ʚʧʘʜʠʥʳ ʊʫʥʢʠʥʩʢʦʡ ʜʦʣʠʥʳ ʧʨʝʪʝʨʧʝʣʠ ʠʥʚʝʨʩʠʶ ʜʚʠʞʝʥʠʡ, ʵʬʬʝʢʪ ʢʦʪʦʨʦʡ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʪ ʊʫʥʢʠʥʩʢʦʡ ʚʧʘʜʠʥʳ ʠ ʢ ʚʦʩʪʦʢʫ, ʠ ʢ ʟʘʧʘʜʫ. ʄʦʥʜʠʥʩʢʘʷ ʚʧʘʜʠʥʘ, ʥʝʩʤʦʪʨʷ 

ʥʘ ʤʘʣʳʝ ʨʘʟʤʝʨʳ (6Ĭ15 ʢʤ), ʦʙʥʘʨʫʞʠʚʘʝʪ ʪʠʧʠʯʥʳʡ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʚʧʘʜʠʥ ʙʘʡʢʘʣʴʩʢʦʛʦ 

ʪʠʧʘ ʭʘʨʘʢʪʝʨ ʘʩʠʤʤʝʪʨʠʠ: ʢʨʫʪʦʡ ʩʝʚʝʨʥʳʡ ʙʦʨʪ ʩʦ ʩʪʦʨʦʥʳ ʊʫʥʢʠʥʩʢʠʭ ʛʦʣʴʮʦʚ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʘʚʥʳʡ ʧʝʨʝʭʦʜ ʝʝ ʜʥʘ ʚ ʶʞʥʳʡ ʩʢʣʦʥ. ʉʝʚʝʨʥʳʡ ʩʢʣʦʥ ʪʝʨʨʘʩʠʨʦʚʘʥ. 

ʉʧʝʮʠʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ çʪʝʨʨʘʩè, ʧʦʢʘʟʘʣʦ ʥʘʣʠʯʠʝ ʤʝʣʢʠʭ ʩʙʨʦʩʦʚʳʭ ʩʪʫʧʝʥʝʡ, ʚʦʟʥʠʢʰʠʭ ʚ 

ʧʦʩʣʝʣʝʜʥʠʢʦʚʦʝ ʚʨʝʤʷ [ʄʝʜʚʝʜʝʚ, ʂʣʝʡʥ, 1967]. ʉʫʱʝʩʪʚʝʥʥʫʶ ʠʥʚʝʨʩʠʶ ʧʨʝʪʝʨʧʝʣʘ 
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ɹʳʩʪʨʠʥʩʢʘʷ ʚʧʘʜʠʥʘ, ʚ ʢʦʪʦʨʦʡ ʥʘʭʦʜʷʪʩʷ ʧʦʜʥʷʪʳʝ ʬʨʘʛʤʝʥʪʳ ʤʠʦʮʝʥʦʚʳʭ ʦʟʝʨʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʠ ʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʘʣʣʶʚʠʷ, ʤʘʨʢʠʨʫʶʱʝʛʦ ʩʪʦʢ ʠʟ ʦʟ. ɹʘʡʢʘʣ ʯʝʨʝʟ ʨ. ʀʨʢʫʪ 

[ʂʦʥʦʥʦʚ, 2005]. 

ɺ ʜʦʣʠʥʝ ʧʨʝʦʙʣʘʜʘʶʪ ʘʢʪʠʚʥʳʝ ʨʘʟʣʦʤʳ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʡ. ʉʨʝʜʠ ʥʠʭ ʦʩʥʦʚʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ɻʣʘʚʥʳʡ ʉʘʷʥʩʢʠʡ ʠ ʊʫʥʢʠʥʩʢʠʡ ʨʘʟʣʦʤʳ. 

ɻʣʘʚʥʳʡ ʉʘʷʥʩʢʠʡ ʨʘʟʣʦʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʨʘʝʚʦʡ ʰʦʚ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ. ʆʥ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʣʠʪʝʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʫʶ ʪʝʢʪʦʥʠʯʝʩʢʫʶ ʟʦʥʫ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʰʠʨʠʥʦʡ ʦʪ 2 ʜʦ 10 ʢʤ. ɺ ʨʝʣʴʝʬʠʝ ʨʘʟʣʦʤ ʩʣʘʙʦ ʚʳʨʘʞʝʥ. ʇʦ ʥʘʠʙʦʣʝʝ ʤʦʣʦʜʦʡ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʚ ʟʦʥʝ ʨʘʟʣʦʤʘ ʨʝʢʦʥʩʪʨʫʠʨʫʝʪʩʷ ʣʝʚʦʩʪʦʨʦʥʥʝʝ 

ʩʜʚʠʛʦʚʦʝʜʚʠʞʝʥʠʝ ʧʨʠ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʦʨʠʝʥʪʠʨʦʚʢʝ ʩʞʘʪʠʷ ʠ ʩʝʚʝʨʦ-

ʟʘʧʘʜʥʦʡ ʦʨʠʝʥʪʠʨʦʚʢʝ ʨʘʩʪʷʞʝʥʠʷ [ɿʘʤʘʨʘʝʚ ʠ ʜʨ., 1979; ʐʝʨʤʘʥ, ɼʥʝʧʨʦʚʩʢʠʡ, 1989; ʉʘʥʴʢʦʚ 

ʠ ʜʨ., 1996; Sanôkov et al., 1997; ɿʦʥʝʥʰʘʡʥ ʠ ʜʨ., 1995; Delvaux et al., 1995, 1997]. 

ʊʫʥʢʠʥʩʢʠʡ ʨʘʟʣʦʤ, ʩʦʯʣʝʥʷʶʱʠʡʩʷ ʩ ɻʣʘʚʥʳʤ ʉʘʷʥʩʢʠʤ ʨʘʟʣʦʤʦʤ, ʚʳʨʘʞʝʥ ʚ ʨʝʣʴʝʬʝ 

ʫʩʪʫʧʦʤ ʩ ʧʝʨʝʧʘʜʦʤ ʚʳʩʦʪ 1500ï2000 ʤ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠ ʵʪʦ ʩʙʨʦʩ, ʬʠʢʩʠʨʫʝʤʳʡ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʰʠʨʦʢʦʡ (250ï400 ʤ) ʟʦʥʦʡ ʢʘʪʘʢʣʘʟʠʪʦʚ. ʉʫʤʤʘʨʥʘʷ ʚʝʨʪʠʢʘʣʴʥʘʷ ʘʤʧʣʠʪʫʜʘ 

ʩʤʝʱʝʥʠʷ ʧʦ ʥʝʤʫ ʚ ʢʘʡʥʦʟʦʝ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 5000 ʤ [ʌʣʦʨʝʥʩʦʚ, 1960]. 

 

3.2.2. ɼʦʢʘʡʥʦʟʦʡʩʢʠʡ ʬʫʥʜʘʤʝʥʪ ʊʫʥʢʠʥʩʢʦʡ ʜʦʣʠʥʳ 

ʊʫʥʢʠʥʩʢʘʷ ʜʦʣʠʥʘ ʟʘʣʦʞʠʣʘʩʴ ʚʜʦʣʴ ʉʣʶʜʷʥʩʢʦʛʦ ʢʦʣʣʠʟʠʦʥʥʦʛʦ ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʛʦ ʧʦʷʩʘ, 

ʢʦʪʦʨʳʡ ʦʙʨʘʟʦʚʘʣʩʷ ʤʝʞʜʫ ʍʘʤʘʨ-ɼʘʙʘʥʩʢʠʤ ʪʝʨʨʝʡʥʦʤ ʠ ʀʣʴʯʠʨʩʢʦʡ ʟʦʥʦʡ ʊʫʚʠʥʦ-

ʄʦʥʛʦʣʴʩʢʦʛʦ ʧʘʣʝʦʢʦʥʪʠʥʝʥʪʘ, ʧʨʠʯʣʝʥʝʥʥʦʛʦ ʢ ʢʨʘʶ ʉʠʙʠʨʩʢʦʛʦ ʧʘʣʝʦʢʦʥʪʠʥʝʥʪʘ [ʐʘʬʝʝʚ, 

1970; ɹʝʣʠʯʝʥʢʦ, 1985; ɹʝʣʠʯʝʥʢʦ ʠ ʜʨ., 2006]. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪ ʘʨʭʝʷ ʜʦ ʢʘʡʥʦʟʦʷ 

(ʨʠʩ. 3.5). ʅʘ ʶʞʥʦʡ ʦʢʨʘʠʥʝ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʧʦʨʦʜʳ ʦʪʥʦʩʷʪʩʷ ʢ ʰʘʨʳʞʘʣʛʘʡʩʢʦʡ ʩʝʨʠʠ 

(AR2
1Ġr), ʩʣʦʞʝʥʥʦʡ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʩʣʘʥʮʘʤʠ ʠ ʛʥʝʡʩʘʤʠ ʜʚʫʧʠʨʦʢʩʝʥʦʚʳʤʠ, 

ʘʤʬʠʙʦʣʠʪʦʚʳʤʠ, ʛʨʘʥʘʪ-ʧʠʨʦʢʩʝʥ-ʙʠʦʪʠʪʦʚʳʤʠ, ʛʨʘʥʘʪ-ʩʠʣʣʠʤʘʥʠʪ-ʙʠʦʪʠʪʦʚʳʤʠ ʩ ʧʨʦʩʣʦʷʤʠ 

ʘʤʬʠʙʦʣʠʪʦʚ ʠ ʞʝʣʝʟʠʩʪʳʭ ʢʚʘʨʮʠʪʦʚ. ɼʣʷ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʨʦʜ ʧʦʣʫʯʝʥʳ ʜʘʪʠʨʦʚʢʘ ʧʦ 

ʮʠʨʢʦʥʘʤ UïPb-ʤʝʪʦʜʦʤ 2560 Ñ 40 ʤʣʥ ʣʝʪ [ɹʠʙʠʢʦʚʘ ʠ ʜʨ., 1981] ʠ ʜʘʪʠʨʦʚʢʘ RbïSr ʤʝʪʦʜʦʤ 

2530 Ñ 35 ʤʣʥ ʣʝʪ [ʂʨʳʣʦʚ ʠ ʜʨ., 1980], ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʥʮʫ ʘʨʭʝʷ. 

ɹʦʣʝʝ ʤʦʣʦʜʳʝ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩʣʶʜʷʥʩʢʦʡ ʩʝʨʠʠ ʍʘʤʘʨʜʘʙʘʥʩʢʦʛʦ 

ʪʝʨʨʝʡʥʘ ʦʪʥʝʩʝʥʳ ʢ ʚʝʨʭʥʝʤʫ ʘʨʭʝʶ-ʧʨʦʪʝʨʦʟʦʶ (PR1
1?sl). ʆʥʠ ʰʠʨʦʢʦ ʨʘʟʚʠʪʳ ʧʦ ʶʞʥʦʤʫ 

ʧʦʙʝʨʝʞʴʶ ʦʟ. ɹʘʡʢʘʣ, ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢ ʉʣʶʜʷʥʢʘ, ɹʦʣʴʰʘʷ ɹʳʩʪʨʘʷ, ɹʝʟʳʤʷʥʥʘʷ ʠ ʥʘ 

ʶʞʥʦʤ ʩʢʣʦʥʝ ʊʫʥʢʠʥʩʢʠʭ ɻʦʣʴʮʦʚ. ʉʣʶʜʷʥʩʢʘʷ ʩʝʨʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʨʘʤʦʨʘʤʠ, ʛʥʝʡʩʘʤʠ 

ʙʠʦʪʠʪʦʚʳʤʠ, ʛʨʘʥʘʪ-ʙʠʦʪʠʪʦʚʳʤʠ, ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʩʣʘʥʮʘʤʠ, ʘʧʘʪʠʪ-ʜʠʦʧʩʠʜ-ʢʚʘʨʮʝʚʳʤʠ 
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ʧʦʨʦʜʘʤʠ. ɺ ʨʘʡʦʥʝ ʉʣʶʜʷʥʢʠ ʚ ʩʦʩʪʘʚʝ ʩʝʨʠʠ ʚʳʜʝʣʷʶʪʩʷ ʢʫʣʪʫʢʩʢʘʷ ʠ ʧʝʨʝʢʨʳʚʘʶʱʘʷ ʝʝ 

ʧʝʨʝʚʘʣʴʥʘʷ ʩʚʠʪʳ.  

ʍʘʥʛʘʨʫʣʴʩʢʘʷ ʩʝʨʠʷ ʩʣʦʞʝʥʘ ʤʨʘʤʦʨʘʤʠ ʠ ʛʥʝʡʩʘʤʠ ʙʠʦʪʠʪʦʚʳʤʠ, ʛʨʘʥʘʪïʙʠʦʪʠʪʦʚʳʤʠ 

ʠ ʜʠʦʧʩʠʜʦʚʳʤʠ, ʩ ʧʨʦʩʣʦʷʤʠ ʢʚʘʨʮïʨʦʛʦʚʦʦʙʤʘʥʢʦʚʦïʤʘʛʥʝʪʠʪʦʚʳʭ ʧʦʨʦʜ. ʉʝʨʠʷ ʚʢʣʶʯʘʝʪ 

ʜʚʝ ʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʶʱʠʝ ʩʚʠʪʳ: ʭʘʨʘʛʦʣʴʩʢʫʶ ʠ ʚʳʰʝʣʝʞʘʱʫʶ ʙʝʟʳʤʷʥʩʢʫʶ. ɸ.ɸ. ʐʘʬʝʝʚʳʤ 

[1970] ʭʘʨʘʛʦʣʴʩʢʘʷ ʩʚʠʪʘ ʦʪʥʦʩʠʣʘʩʴ ʢ ʩʣʶʜʷʥʩʢʦʡ, ʘ ʙʝʟʳʤʷʥʩʢʘʷ ʩʚʠʪʘ ï ʢ ʭʘʥʛʘʨʫʣʴʩʢʦʡ 

ʧʦʜʩʝʨʠʠ ʭʘʤʘʨʜʘʙʘʥʩʢʦʡ ʩʝʨʠʠ. 

ʍʘʤʘʨʜʘʙʘʥʩʢʘʷ ʩʝʨʠʷ ʨʘʟʜʝʣʝʥʘ ʥʘ ʜʚʝ ʩʚʠʪʳ. ʅʠʞʥʷʷ ʢʦʨʥʠʣʦʚʩʢʘʷ (R1?kr) 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʬʠʣʣʠʪʦʚʠʜʥʳʤʠ, ʜʚʫʩʣʶʜʷʥʳʤʠ, ʭʣʦʨʠʪïʩʝʨʠʮʠʪïʙʠʦʪʠʪʦʚʳʤʠ ʩʣʘʥʮʘʤʠ. 

ɺʝʨʭʥʷʷ ʰʫʙʫʪʫʡʩʢʘʷ (R1?Ġb) ʩʣʦʞʝʥʘ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʤʠʢʨʦʩʣʘʥʮʘʤʠ 

ʙʠʦʪʠʪʦʚʳʤʠ, ʩʝʨʠʮʠʪ-ʙʠʦʪʠʪʦʚʳʤʠ, ʤʝʩʪʘʤʠ ʤʝʪʘʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʤʝʪʘʧʝʩʯʘʥʠʢʘʤʠ [ʐʘʬʝʝʚ, 

1970]. 

 

ʈʠʩ. 3.5. ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʊʫʥʢʠʥʩʢʦʡ ʜʦʣʠʥʳ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

[ʏʫʚʘʰʦʚʘ, ʈʘʩʩʢʘʟʦʚ, 2014]. ʊʝʨʨʝʡʥ ʧʦʨʦʜ ʩʣʶʜʷʥʩʢʦʡ ʩʝʨʠʠ, ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ 

ʛʨʘʥʫʣʠʪʦʚʦʡ ʬʘʮʠʠ, ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʦ ʛʣʫʙʠʥʥʳʤ ʚʢʣʶʯʝʥʠʷʤ ʦʪ ʦʟ. ɹʘʡʢʘʣ ʜʦ ʪʦʯʢʠ 3 (ʨ. 

ʍʦʙʦʢ) ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʊʫʥʢʠʥʩʢʦʡ ʚʧʘʜʠʥʳ. ɻʣʫʙʠʥʥʳʝ ʚʢʣʶʯʝʥʠʷ ʪʦʯʝʢ 1 ʠ 2 (çʂʦʟʴʷ 

ʐʝʡʢʘè, ʨ. ʀʨʢʫʪ) ʥʘʭʦʜʷʪʩʷ ʚ ʟʦʥʝ ʩʜʚʠʛʦʚʦʛʦ ʨʘʟʣʦʤʘ, ʧʦ ʢʦʪʦʨʦʤʫ ʧʨʦʠʟʦʰʣʦ ʣʝʚʦʩʪʦʨʦʥʥʝʝ 

ʩʤʝʱʝʥʠʝ ʶʞʥʦʛʦ ʢʨʘʷ ʉʣʶʜʷʥʩʢʦʛʦ ʪʝʨʨʝʡʥʘ. ʉʜʚʠʛʦʚʳʡ ʨʘʟʣʦʤ ʧʨʦʪʷʛʠʚʘʝʪʩʷ 

ʩʫʙʧʘʨʘʣʣʝʣʴʥʦ ɻʣʘʚʥʦʤʫ ʉʘʷʥʩʢʦʤʫ ʨʘʟʣʦʤʫ, ʢʦʪʦʨʳʡ ʚ ʜʦʢʘʡʥʦʟʦʡʩʢʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʠʩʪʦʨʠʠ ʠʩʧʳʪʳʚʘʣ ʥʝʦʜʥʦʢʨʘʪʥʳʝ ʩʜʚʠʛʦʚʳʝ ʩʤʝʱʝʥʠʷ. ʉʜʚʠʛʦʚʦʤʫ ʨʘʟʣʦʤʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʛʨʘʥʠʪʥʦʛʦ ʤʘʩʩʠʚʘ. ɺ.ɻ. ɹʝʣʠʯʝʥʢʦ [ɹʝʣʠʯʝʥʢʦ, 1985] ʧʨʝʜʧʦʣʘʛʘʣʘ, ʯʪʦ 
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ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʊʫʥʢʠʥʩʢʦʡ ʜʦʣʠʥʳ ʫʥʘʩʣʝʜʦʚʘʣʘ ʧʘʣʝʦʟʦʡʩʢʫʶ ʪʝʨʤʘʣʴʥʫʶ ʘʥʦʤʘʣʠʶ. 

ʉʭʝʤʘ ʠʟ ʨʘʙʦʪʳ, ʩʦʩʪʘʚʣʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʙʦʪ ɸ.ɸ. ʐʘʬʝʝʚʘ [1970] ʠ ʃ.ɿ. ʈʝʟʥʠʮʢʦʛʦ ʠ 

ʜʨ. [1998]. 

 

ʇʦʨʦʜʳ ʚʝʥʜ-ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʍʘʤʘʨʜʘʙʘʥʩʢʦʛʦ ʪʝʨʨʝʡʥʘ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʜʞʠʜʠʥʩʢʦʡ (ɭ?) ʠ ʟʫʥʤʫʨʠʥʩʢʦʡ ʩʚʠʪʘʤʠ (ɭïʆ?), ʩʣʦʞʝʥʥʳʤʠ ʧʦʣʠʤʠʢʪʦʚʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ, 

ʢʘʨʙʦʥʘʪʥʳʤʠ ʩʣʘʥʮʘʤʠ ʠ ʠʟʚʝʩʪʥʷʢʘʤʠ. ɺ ʊʫʥʢʠʥʩʢʠʭ ɻʦʣʴʮʘʭ ʧʦʨʦʜʳ ʚʝʥʜ-ʧʘʣʝʦʟʦʡʩʢʦʛʦ 

ʚʦʟʨʘʩʪʘ ʦʙʲʝʜʠʥʝʥʳ ʚ ʘʚʪʦʭʪʦʥʥʳʡ, ʘʣʣʦʭʪʦʥʥʳʡ ʠ ʥʝʦʘʚʪʦʭʪʦʥʥʳʡ ʩʪʨʫʢʪʫʨʥʦ-ʚʝʱʝʩʪʚʝʥʥʳʝ 

ʢʦʤʧʣʝʢʩʳ [ɹʦʦʩ, 1991]. ɸʚʪʦʭʪʦʥʥʳʡ ʢʦʤʧʣʝʢʩ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʪʨʠ ʩʚʠʪʳ: ʚʝʨʭʥʝʰʫʤʘʢʩʢʫʶ 

(V?), ʛʦʨʣʳʢʩʢʫʶ (Vïɭ) ʠ ʘʨʘʦʰʝʡʩʢʫʶ (OS?). ɸʣʣʦʭʪʦʥʥʳʡ ʢʦʤʧʣʝʢʩ ʚʢʣʶʯʘʝʪ ʜʚʝ ʩʚʠʪʳ: 

ʫʨʪʘʛʦʣʴʩʢʫʶ (ɭïʆ?) ʠ ʪʦʣʪʠʥʩʢʫʶ (S). ʅʝʦʘʚʪʦʭʪʦʥʥʳʡ ʩʪʨʫʢʪʫʨʥʦ-ʚʝʱʝʩʪʚʝʥʥʳʡ ʢʦʤʧʣʝʢʩ 

ʩʣʦʞʝʥ ʩʘʛʘʥʩʘʡʨʩʢʦʡ ʩʚʠʪʦʡ (DïC), ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʧʝʩʯʘʥʠʢʘʤʠ, ʛʨʘʚʝʣʠʪʘʤʠ ʠ 

ʢʨʘʩʥʦʮʚʝʪʥʳʤʠ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʊʫʥʢʠʥʩʢʠʭ ɻʦʣʴʮʘʭ ʥʘ ʚʦʜʦʨʘʟʜʝʣʝ pʝʢ ʐʫʤʘʢ ʠ ɹʠʣʶʪʘ ʠʟʚʝʩʪʥʳ ʧʦʨʦʜʳ 

ʤʝʟʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʥʘʨʠʥʛʦʣʴʩʢʦʡ ʩʚʠʪʳ (J), ʩʣʦʞʝʥʥʦʡ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ, ʧʝʩʯʘʥʠʢʘʤʠ ʠ 

ʘʣʝʚʨʦʣʠʪʘʤʠ, ʧʝʨʝʩʣʘʠʚʘʶʱʠʤʠʩʷ ʩ ʫʛʣʠʩʪʳʤʠ ʠ ʫʛʣʠʩʪʦ-ʛʣʠʥʠʩʪʳʤʠ ʩʣʘʥʮʘʤʠ. ɺ ʤʝʟʦʟʦʝ ʠ 

ʨʘʥʥʝʤ ʢʘʡʥʦʟʦʝ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʢʦʨʘ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʬʨʘʛʤʝʥʪʘʨʥʦ ʩʦʭʨʘʥʠʚʰʘʷʩʷ ʚ ʣʦʞʝ 

ʊʫʥʢʠʥʩʢʦʡ ʜʦʣʠʥʳ [ʃʦʛʘʯʝʚ, 1974; ʄʘʮ, 1985]. 

 

*****  

 

ɹʘʨʛʫʟʠʥʩʢʘʷ ʠ ʊʫʥʢʠʥʩʢʘʷ ʜʦʣʠʥʳ ʫʥʘʩʣʝʜʦʚʘʣʠ ʩʭʦʜʥʳʝ ʤʝʞʜʫ ʩʦʙʦʡ ʢʦʣʣʠʟʠʦʥʥʳʝ 

ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʧʦʷʩʘ, ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʚ ʨʘʥʥʝʤ ʧʘʣʝʦʟʦʝ. ɺ ʨʘʡʦʥʘʭ ʦʙʝʠʭ ʜʦʣʠʥ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʝ ʠ ʤʝʥʝʝ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʝ 

ʦʩʘʜʦʯʥʳʝ ʪʦʣʱʠ, ʘ ʪʘʢʞʝ ʠʥʪʨʫʟʠʚʥʳʝ ʧʦʨʦʜʳ. 

ɺ ʜʥʠʱʘʭ ʦʙʝʠʭ ʜʦʣʠʥ ʥʘʭʦʜʷʪʩʷ ʧʝʩʯʘʥʳʝ ʫʚʘʣʳ (ʂʫʡʪʫʥʳ ʠ ɹʘʜʘʨ). ʄʘʩʩʠʚʳ 

ʚʳʧʦʣʥʝʥʳ ʪʦʣʱʘʤʠ ʘʣʝʚʨʠʪʦʚʦ-ʧʝʩʯʘʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʟʝʨʥʦ-ʨʝʯʥʦʛʦ ʠ ʨʝʯʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩ ʧʨʠʤʝʩʴʶ ʬʘʮʠʡ ʧʨʦʣʶʚʠʘʣʴʥʦʛʦ, ʜʝʣʶʚʠʘʣʴʥʦʛʦ ʠ ʵʦʣʦʚʦʛʦ ʛʝʥʝʟʠʩʘ. ʅʘ 

ʪʝʨʨʠʪʦʨʠʠ ʊʫʥʢʠʥʩʢʦʡ ʜʦʣʠʥʳ ʨʘʟʚʠʪʳ ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʠʝ ʙʘʟʘʣʴʪʦʚʳʝ ʧʦʢʨʦʚʳ (ʩʨʝʜʥʠʡ-

ʧʦʟʜʥʠʡ ʤʠʦʮʝʥ, ʧʣʠʦʮʝʥ). ɺ ʯʝʪʚʝʨʪʠʯʥʦʝ ʚʨʝʤʷ ʣʘʚʳ ʟʘʧʦʣʥʷʣʠ ʫʟʢʠʝ ʨʝʯʥʳʝ ʜʦʣʠʥʳ.  
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ɻʣʘʚʘ 4. ʈʘʟʨʝʟʳ ʦʩʘʜʦʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʝ 

 

ɺ ʛʣʘʚʝ ʧʨʠʚʦʜʷʪʩʷ ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ, ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʝ, ʣʠʪʦʛʝʦʭʠʤʠʯʝʩʢʠʝ, 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦʙ ʦʩʘʜʦʯʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ɹʘʨʛʫʟʠʥʩʢʦʡ 

ʜʦʣʠʥʳ, ʚʩʢʨʳʪʳʭ ʥʘ ʯʝʪʝʨʝʭ ʫʯʘʩʪʢʘʭ: ʋʨʦ, ɹʦʜʦʥ, ɹʦʨʦʛʦʣ ʠ ɸʨʛʘʜʘ. 

 

4.1. ʈʘʟʨʝʟ ʋʨʦ 

4.1.1.  ɼʦʪʘʥʭʦʡʩʢʘʷ ʪʦʣʱʘ 

ʆʪʣʦʞʝʥʠʷ ʜʦʪʘʥʭʦʡʩʢʦʡ ʪʦʣʱʠ ʦʣʠʛʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ ʚʩʢʨʳʪʳ ʪʦʣʴʢʦ ʥʘ ʫʯʘʩʪʢʝ ʋʨʦ 

(ʏʠʪʢʘʥʩʢʘʷ ʜʝʧʨʝʩʩʠʷ) ʚ ʩʢʚ. 545, 508, 517 ʠ 513. ʆʪʣʦʞʝʥʠʷ ʪʦʣʱʠ ʟʘʣʝʛʘʶʪ ʥʘ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʤ ʬʫʥʜʘʤʝʥʪʝ, ʩʣʦʞʝʥʥʦʤ ʛʨʘʥʠʪʦʤ, ʩʝʨʳʤ, ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʤ, ʥʝʠʟʤʝʥʝʥʥʳʤ, 

ʩʦʩʪʦʷʱʠʤ ʠʟ ʙʝʣʦʛʦ ʧʦʣʝʚʦʛʦ ʰʧʘʪʘ ʠ ʜʳʤʯʘʪʦʛʦ ʢʚʘʨʮʘ ʩ ʨʝʜʢʠʤʠ ʟʝʨʥʘʤʠ ʙʠʦʪʠʪʘ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʩʢʚ. 513. ɼʣʷ ʦʪʣʦʞʝʥʠʡ ʭʘʨʘʢʪʝʨʥʘ ʷʨʢʘʷ ʞʝʣʪʘʷ ʣʠʙʦ ʦʭʨʠʩʪʘʷ ʦʢʨʘʩʢʘ. ʅʝʨʝʜʢʦ 

ʦʙʨʘʟʫʶʪʩʷ ʧʷʪʥʘ ʛʠʜʨʦʦʢʠʩʣʦʚ ʞʝʣʝʟʘ. ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʘʣʣʶʚʠʘʣʴʥʳʝ ʦʩʘʜʢʠ ʥʘʢʘʧʣʠʚʘʣʠʩʴ 

ʚ ʫʩʣʦʚʠʷʭ ʩʣʘʙʦ ʨʘʩʯʣʝʥʥʦʛʦ ʨʝʣʴʬʘ [ʍʘʩʩʘʥ ʠ ʜʨ., 2017; 2018; 2019ʙ]. ɺʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝʤ ʨʘʟʤʝʨʘ ʦʙʣʦʤʢʦʚ ʠ ʚʦʟʨʘʩʪʘʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʟʘʧʦʣʥʠʪʝʣʷ, ʠʥʦʛʜʘ 

ʦʙʨʘʟʫʶʱʝʛʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʪʦʥʢʦʟʝʨʥʠʩʪʳʝ ʧʨʦʩʣʦʠ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʪʦʣʱʘ ʢʨʘʡʥʝ 

ʠʟʤʝʥʯʠʚʘ ʜʘʞʝ ʥʘ ʢʦʨʦʪʢʠʭ ʠʥʪʝʨʚʘʣʘʭ. 

ʇʦ ʢʨʝʥʫ ʚʳʜʝʣʷʶʪʩʷ ʨʠʪʤʳ ʯʝʨʝʜʦʚʘʥʠʷ ʧʝʩʯʘʥʠʢʦʚ ʠ ʘʣʝʚʨʦʣʠʪʦʚ, ʦʙʦʛʘʱʝʥʳʭ 

ʨʘʩʪʠʪʝʣʴʥʳʤ ʜʝʪʨʠʪʦʤ. ɺ ʩʢʚ. 545 ʠ ʩʢʚ. 508 ʠ ʩʢʚ. 517 ʪʦʣʱʘ ʨʘʩʯʣʝʥʷʝʪʩʷ ʥʘ ʪʨʠ 

ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ ʧʘʯʢʠ, ʚ ʩʢʚ. 513 ï ʩʦʩʪʘʚʣʷʝʪ ʦʜʥʫ ʧʘʯʢʫ (ʨʠʩ. 4.1). 

ʇʘʯʢʘ 1 (ʩʢʚ. 545, ʠʥʪʝʨʚʘʣ 248.0ï209.0 ʤ, ʩʢʚ. 508, ʠʥʪʝʨʚʘʣ 240.0ï209.8 ʤ, ʩʢʚ. 517 

ʠʥʪʝʨʚʘʣ 249.7ï230.5 ʤ ʠ ʩʢʚ. 513, ʠʥʪʝʨʚʘʣ 288.5ï282.0 ʤ) ʩʣʦʞʝʥʘ ʭʣʠʜʦʣʠʪʦʤ ï ʥʝʦʢʘʪʘʥʥʳʤʠ, 

ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʤʠ ʦʙʣʦʤʢʘʤʠ ʨʘʟʥʦʛʦ ʩʦʩʪʘʚʘ ʨʘʟʤʝʨʦʤ ʦʪ 60 ʜʦ 1 ʩʤ ʩ ʥʘʧʦʣʥʠʪʝʣʝʤ, 

ʩʦʩʪʦʷʱʠʤ ʠʟ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʦʣʠʪʦʚʦ-ʛʣʠʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʜʦ ʦʭʨʠʩʪʦʛʦ 

ʮʚʝʪʘ, ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʥʝʦʢʘʪʘʥʥʳʭ ʦʙʣʦʤʢʦʚ ʢʚʘʨʮʘ ʠ ʙʝʣʦʛʦ ʧʦʣʝʚʦʛʦ ʰʧʘʪʘ ʨʘʟʤʝʨʦʤ ʦʪ 

ʧʝʨʚʳʭ ʤʤ ʜʦ 2 ʩʤ. ɺ ʚʝʨʭʥʝʤ ʠʥʪʝʨʚʘʣʝ ʜʦʪʘʥʭʦʡʩʢʦʡ ʪʦʣʱʠ ʥʘʙʣʶʜʘʶʪʩʷ ʧʝʩʯʘʥʠʢʠ, 

ʘʣʝʚʨʦʣʠʪʳ ʩ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʩʝʷʥʥʳʤʠ ʦʙʣʦʤʢʘʤʠ ʪʘʢʦʛʦ ʞʝ ʩʦʩʪʘʚʘ ʨʘʟʤʝʨʦʤ ʜʦ 0.5 ʩʤ. ɺ 

ʩʦʩʪʘʚʝ ʥʝʦʢʘʪʘʥʥʦʛʦ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ ʭʣʠʜʦʣʠʪʘ ʧʨʝʦʙʣʘʜʘʶʪ ʟʝʨʥʘ 

ʙʝʣʦʛʦ ʧʦʣʝʚʦʛʦ ʰʧʘʪʘ ʠ ʜʳʤʯʘʪʦʛʦ ʢʚʘʨʮʘ, ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʪʩʷ ʟʝʨʥʘ ʘʤʬʠʙʦʣʘ. ɺ ʩʢʚ. 513 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʝʩʯʘʥʠʢ ʩʝʨʳʡ, ʦʪ ʛʨʘʚʝʣʠʩʪʦʛʦ ʜʦ ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʛʦ ʩ ʛʣʠʥʠʩʪʦ-ʘʣʝʚʨʠʪʦʚʳʤ 

ʟʘʧʦʣʥʠʪʝʣʝʤ. ʆʙʣʦʤʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʧʣʦʭʦ ʦʢʘʪʘʥ, ʚ ʦʩʥʦʚʥʦʡ ʤʘʩʩʝ ʟʘʧʦʣʥʠʪʝʣʷ ʧʨʝʦʙʣʘʜʘʶʪ 

ʟʝʨʥʘ ʧʦʣʝʚʦʛʦ ʰʧʘʪʘ ʠ ʢʚʘʨʮʘ. 
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ʈʠʩ. 4.1. ʃʠʪʦʣʦʛʠʯʝʩʢʠʝ ʢʦʣʦʥʢʠ ʩʦʩʪʘʚʣʝʥ rʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʢʝʨʥʘ ʩʢʚ. 545, 

508, 517, 513 ʠ 507. ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʩʢʚʘʞʠʥ ʩʤ. ʨʠʩ. 2.1. ʀʩʧʦʣʴʟʦʚʘʥʘ ʄʝʞʜʫʥʘʨʦʜʥʘʷ 

ʭʨʦʥʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ ʢhʘʣʘ [Cohen et al., 2020]. 

ʃʠʪʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ (1ï15): 1 ï ʘʨʛʠʣʣʠʪ; 2 ï ʘʣʝʚʨʦ-ʘʨʛʠʣʣʠʪ; 3 ï ʘʣʝʚʨʦʣʠʪ; 

4 ï ʘʣʝʚʨʦʧʝʩʯʘʥʠʢ; 5 ï ʧʝʩʯʘʥʠʢ ʩʨʝʜʥʝ-ʤʝʣʢʦʟʝʨʥʠʩʪʳʡ; 6 ï ʧʝʩʯʘʥʠʢ ʨʘʟʥʦʟʝʨʥʠʩʪʳʡ; 7 ï 

ʧʝʩʯʘʥʠʢ ʦʪ ʛʨʘʚʝʣʠʩʪʦʛʦ ʜʦ ʨʘʟʥʦʟʝʨʥʠʩʪʦʛʦ; 8 ï ʭʣʠʜʦʣʠʪ; 9 ï ʛʘʣʝʯʥʠʢ; 10 ï ʙʫʨʳʡ ʫʛʦʣʴ; 11 

ï ʦʙʣʦʤʦʢ ʛʨʘʥʠʪʘ; 12 ï ʜʝʪʨʠʪ; 13 ï ʚʠʚʠʘʥʠʪ; 14 ï ʧʠʨʠʪ, ʤʘʨʢʘʟʠʪ; 15 ï ʛʨʘʥʠʪ ʬʫʥʜʘʤʝʥʪʘ. 

ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ (16ï22): 16 ï ʯʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ (QIII -IV); 17 ï 

ʯʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ (Qv); 18 ï ʘʥʦʩʦʚʩʢʘʷ ʩʚʠʪʘ; 19 ï ʧʝʨʝʭʦʜʥʳʡ ʩʣʦʡ ʦʪ ʪʘʥʭʦʡʩʢʦʡ ʢ 
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ʘʥʦʩʦʚʩʢʦʡ ʩʚʠʪʝ; 20 ï ʪʘʥʭʦʡʩʢʘʷ ʩʚʠʪʘ; 21 ï ʜʦʪʘʥʭʦʡʩʢʘʷ ʪʦʣʱʘ; 22 ï ʚʠʪʠʤʢʘʥʩʢʠʡ 

ʠʥʪʨʫʟʠʚʥʳʡ ʢʦʤʧʣʝʢʩ; 23 ï ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ ʛʨʘʥʠʮʘ: ʘ ï ʩʦʛʣʘʩʥʘʷ, ʙ ï ʥʝʩʦʛʣʘʩʥʘʷ. 

 

ʇʘʯʢʘ 2 (ʩʢʚ. 545, ʠʥʪʝʨʚʘʣ 209.0ï184.5 ʤ, ʩʢʚ. 508, ʠʥʪʝʨʚʘʣ 209.8ï174.1 ʤ, ʩʢʚ. 517, 

ʠʥʪʝʨʚʘʣ 230.5ï220.0 ʤ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʩʯʘʥʠʢʦʤ, ʩʝʨʳʤ, ʦʪ ʛʨʘʚʝʣʠʩʪʦʛʦ ʜʦ ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʛʦ, 

ʩ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʩʝʷʥʥʳʤʠ ʦʙʣʦʤʢʘʤʠ ʜʳʤʯʘʪʦʛʦ ʢʚʘʨʮʘ ʠ ʙʝʣʦʛʦ ʧʦʣʝʚʦʛʦ ʰʧʘʪʘ ʨʘʟʤʝʨʦʤ ʜʦ 

0.5 ʩʤ, ʩ ʛʣʠʥʠʩʪʦ-ʘʣʝʚʨʦʣʠʪʦʚʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ ʞʝʣʪʦʚʘʪʦ-ʙʝʣʦʛʦ ʮʚʝʪʘ (7ï10 %). ɺ ʩʦʩʪʘʚʝ 

ʥʝʦʢʘʪʘʥʥʦʛʦ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ ʦʩʘʜʢʘ ʧʨʝʦʙʣʘʜʘʶʪ ʟʝʨʥʘ ʧʦʣʝʚʦʛʦ ʰʧʘʪʘ 

ʠ ʢʚʘʨʮʘ, ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʪʩʷ ʟʝʨʥʘ ʘʤʬʠʙʦʣʘ. 

ɺ ʩʢʚ. 517 ʧʘʯʢʘ 2 ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʧʝʩʯʘʥʠʢʦʚ ʩʝʨʳʭ, ʩʣʶʜʠʩʪʳʭ, 

ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʭ ʩ ʘʣʝʚʨʦʣʠʪʘʤʠ ʯʝʨʥʳʤʠ, ʪʝʤʥʦ-ʩʝʨʳʤʠ, ʩ ʛʣʠʥʠʩʪʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ (15ï20 %) 

ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʜʝʪʨʠʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʚ ʠʥʪʝʨʚʘʣʝ 221.5ï222.5 ʤ ʥʘʭʦʜʠʪʩʷ ʧʨʦʩʣʦʡ ʙʫʨʦʛʦ 

ʫʛʣʷ.  

ʇʘʯʢʘ 3 (ʩʢʚ. 545, ʠʥʪʝʨʚʘʣ 184.5ï170.0 ʤ, ʩʢʚ. 508, ʠʥʪʝʨʚʘʣ 174.1ï170.8 ʤ, ʩʢʚ. 517, 

ʠʥʪʝʨʚʘʣ 220.0ï66.8 ʤ) ʩʦʩʪʦʠʪ ʠʟ ʧʝʩʯʘʥʠʢʘ ʨʘʟʥʦʟʝʨʥʠʩʪʦʛʦ ʩ ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʦʣʠʪʘ, 

ʛʦʣʫʙʦʚʘʪʦ-ʩʝʨʦʛʦ ʠ ʘʨʛʠʣʣʠʪʘ ʯʝʨʥʦʛʦ, ʦʙʦʛʘʱʝʥʥʦʛʦ ʦʨʛʘʥʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ. ʇʨʠʩʫʪʩʪʚʫʶʪ 

ʦʙʣʦʤʢʠ ʧʦʣʝʚʦʛʦ ʰʧʘʪʘ ʠ ʢʚʘʨʮʘ ʨʘʟʤʝʨʦʤ ʜʦ 2 ʩʤ. ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʧʘʯʢʠ ʩʣʦʞʝʥʘ ʦʭʨʠʩʪʳʤ 

ʧʝʩʯʘʥʠʢʦʤ, ʢʨʫʧʥʦ-ʤʝʣʢʦʟʝʨʥʠʩʪʳʤ, ʩ ʯʝʨʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʜʦ 15 ʩʤ. ɺʩʪʨʝʯʘʶʪʩʷ ʧʨʦʩʣʦʠ, 

ʦʙʦʛʘʱʝʥʥʳʝ ʩʣʶʜʦʡ. ʂʚʘʨʮʝʚʳʝ ʟʝʨʥʘ ʯʘʩʪʦ ʫʧʣʦʱʝʥʳ ʠ ʠʤʝʶʪ ʦʩʪʨʦʫʛʦʣʴʥʳʡ ʦʙʣʠʢ. 

ɺ ʩʢʚ. 517 ʧʘʯʢʘ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʪʨʠ ʩʣʦʷ: ʥʠʞʥʠʡ, ʚ ʠʥʪʝʨʚʘʣʝ 220.0ï102.0 ʤ, ʧʨʝʜʩʪʘʚʣʝʥ 

ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʧʝʩʯʘʥʠʢʦʚ ʩʝʨʳʭ, ʪʝʤʥʦ-ʩʝʨʳʭ, ʞʝʣʪʦʚʘʪʳʭ, ʞʝʣʪʦʚʘʪʦ-ʙʫʨʳʭ, ʩʣʶʜʠʩʪʳʭ, 

ʨʘʟʥʦʟʝʨʥʠʩʪʳʭ ʠ ʘʣʝʚʨʠʪʦʚ ʯʝʨʥʦʛʦ ʮʚʝʪʘ ʤʦʱʥʦʩʪʴʶ ʜʦ 1 ʤ, ʦʙʦʛʘʱʝʥʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʤ 

ʤʘʪʝʨʠʘʣʦʤ; ʩʨʝʜʥʠʡ, ʚ ʠʥʪʝʨʚʘʣʝ 102.0ï75.0 ʤ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʘʣʝʚʨʠʪʦʚ, 

ʯʝʨʥʳʭ, ʦʙʦʛʘʱʝʥʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ, ʠ ʧʝʩʢʦʚ, ʩʝʨʳʭ, ʪʝʤʥʦ-ʩʝʨʳʭ, 

ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʭ ʩ ʧʨʦʩʣʦʡ ʙʫʨʦʛʦ ʫʛʣʷ ʚ ʠʥʪʝʨʚʘʣʝ ʛʣʫʙʠʥʳ 97ï95 ʤ, ʠ ʚʝʨʭʥʠʡ, ʚ ʠʥʪʝʨʚʘʣʝ 

75.0ï66.8 ʤ ï ʦʭʨʠʩʪʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ, ʤʝʩʪʘʤʠ ʞʝʣʪʦʚʘʪʳʤʠ, ʞʝʣʪʦʚʘʪʦ-ʙʫʨʳʤʠ, 

ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʤʠ, ʩ ʧʨʠʤʝʩʴʶ ʤʝʣʢʦʡ ʛʘʣʢʠ. ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʩʣʦʷ ʦʙʦʛʘʱʝʥʘ ʧʣʘʩʪʠʥʢʘʤʠ 

ʩʣʶʜʳ. 

ʉʘʤʦʩʪʦʷʪʝʣʴʥʦʝ (ʜʦʪʘʥʭʦʡʩʢʦʝ) ʟʥʘʯʝʥʠʝ ʧʦʛʨʘʥʠʯʥʳʭ ʩʣʦʝʚ ʜʦʪʘʥʭʦʡʩʢʦʡ ʪʦʣʱʠ 

ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʨʝʟʢʠʤ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝʤ ʤʦʱʥʦʩʪʠ ʦʪʣʦʞʝʥʠʡ ʵʪʦʛʦ ʩʪʨʘʪʦʥʘ ʤʦʱʥʦʩʪʷʤ 

ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʩʣʦʝʚ ʦʩʘʜʦʯʥʦʛʦ ʥʘʧʦʣʥʝʥʠʷ ʜʦʣʠʥʳ (ʪʘʥʭʦʡʩʢʦʡ, ʘʥʦʩʦʚʩʢʦʡ ʩʚʠʪ ʠ 

ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ) (ʨʠʩ. 4.2). 



45 
 

 

ʈʠʩ. 4.2. ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʩʢʚʘʞʠʥ ʫʯʘʩʪʢʘ ʋʨʦ (ʘ) ʠ ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ ʢʦʣʦʥʢʠ (ʙ), 

ʠʣʣʶʩʪʨʠʨʫʶʱʠʝ ʨʝʟʢʦʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʤʦʱʥʦʩʪʠ ʜʦʪʘʥʭʦʡʩʢʦʡ ʪʦʣʱʠ ʠ ʩ ʪʘʥʭʦʡʩʢʠʤ ʠ 

ʜʨʫʛʠʤʠ ʩʪʨʘʪʦʥʘʤʠ ʦʩʘʜʦʯʥʦʛʦ ʥʘʧʦʣʥʝʥʠʷ ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʳ ï ʪʘʥʭʦʡʩʢʦʡ ʠ ʘʥʦʩʦʚʩʢʦʡ 

ʩʚʠʪ.  ʋʩʣ. ʦʙʦʟʥ. ʩʤ. ʨʠʩ. 4.1. ʂʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʭʝʤʘ ʩʦʩʪʘʚʣʝʥʘ ʘʚʪʦʨʦʤ. 
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ʇʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʜʦʪʘʥʭʦʡʩʢʦʡ ʪʦʣʱʠ ʤʦʱʥʦʩʪʴ ʪʘʥʭʦʡʩʢʦʡ ʩʚʠʪʳ 

ʤʠʥʠʤʘʣʴʥʘ. ɺʝʨʭʥʝʦʣʠʛʦʮʝʥʦʚʳʝ-ʥʠʞʥʝʤʠʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʩʢʚ. 517 ʧʨʝʚʳʰʘʶʪ ʧʦ 

ʤʦʱʥʦʩʪʠ ʦʜʥʦʚʦʟʨʘʩʪʥʳʝ ʦʪʣʦʞʝʥʠʷ ʩʢʚ. 545 ʠ 508, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ 104.9 ʠ 113.7 ʤ. ʀ 

ʥʘʦʙʦʨʦʪ, ʯʝʤ ʙʦʣʴʰʝ ʤʦʱʥʦʩʪʴ ʪʘʥʭʦʡʩʢʦʡ ʩʚʠʪʳ ʚ ʨʘʟʨʝʟʝ ʋʨʦ, ʪʝʤ ʙʦʣʴʰʝ ʩʫʤʤʘʨʥʘʷ 

ʤʦʱʥʦʩʪʴ ʘʥʦʩʦʚʩʢʦʡ ʩʚʠʪʳ ʠ ʯʝʪʚʝʨʪʠʯʥʦʡ ʪʦʣʱʠ. 

ɺ ʩʢʚ. 513 ʧʦʣʫʯʝʥʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʩʪʨʘʪʦʥʦʚ ʥʘʧʦʣʥʝʥʠʷ ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʳ 

ʠ ʪʦʣʴʢʦ 6.5 ʤ ʧʨʦʡʜʝʥʦ ʧʦ ʜʦʪʘʥʭʦʡʩʢʦʡ ʪʦʣʱʝ (ʙʝʟ ʚʩʢʨʳʪʠʷ ʧʦʜʦʰʚʳ). ɺ ʩʢʚ. 507 

ʜʦʪʘʥʭʦʡʩʢʠʡ ʩʪʨʘʪʦʥ ʦʪʩʫʪʩʪʚʫʝʪ. ʊʘʢʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʤʦʱʥʦʩʪʝʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʜʦʪʘʥʭʦʡʩʢʦ-ʪʘʥʭʦʡʩʢʦʡ ʠʥʚʝʨʩʠʠ ʜʚʠʞʝʥʠʡ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʣʦʞʘ, ʚʩʢʨʳʪʦʛʦ ʩʢʚ. 517, 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʦʞʘ, ʥʝ ʚʩʢʨʳʪʦʛʦ ʩʢʚ. 513: ʙʣʦʢ ʩʢʚ. 517 ʦʧʫʩʢʘʣʩʷ ʚ ʧʦʟʜʥʝʤ ʦʣʠʛʦʮʝʥʝ-ʨʘʥʥʝʤ 

ʤʠʦʮʝʥʝ ʩ ʥʘʢʦʧʣʝʥʠʝʤ ʜʦʪʘʥʭʦʡʩʢʦʡ ʪʦʣʱʠ, ʥʦ ʚ ʨʘʥʥʝʤ-ʩʨʝʜʥʝʤ ʤʠʦʮʝʥʝ ʙʳʣ ʚʦʚʣʝʯʝʥ ʚ 

ʧʦʜʥʷʪʠʝ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʧʦʛʨʫʞʝʥʠʝʤ ʙʣʦʢʘ ʩʢʚ. 513. 

 

4.1.2.  ʊʘʥʭʦʡʩʢʘʷ ʩʚʠʪʘ 

ʕʪʘ ʩʚʠʪʘ ʩ ʥʝʩʦʛʣʘʩʠʝʤ ʟʘʣʝʛʘʝʪ ʥʘ ʦʪʣʦʞʝʥʠʷʭ ʜʦʪʘʥʭʦʡʩʢʦʡ ʪʦʣʱʠ ʠ ʨʘʩʯʣʝʥʷʝʪʩʷ ʚ 

ʩʢʚ. 545 ʠ 508 ʥʘ 6 ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʧʘʯʝʢ, ʚ ʩʢʚ. 513 ï ʥʘ 4 ʧʘʯʢʠ ʠ ʚ ʩʢʚ. 517 ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʝʜʠʥʩʪʚʝʥʥʦʡ ʧʘʯʢʦʡ (ʨʠʩ. 4.1): 

ʇʘʯʢʘ 1 (ʩʢʚ. 545, ʠʥʪʝʨʚʘʣ 170.0ï160.0 ʤ, ʩʢʚ. 508, ʠʥʪʝʨʚʘʣ 170.8ï160.0 ʤ, ʩʢʚ. 517, 

ʠʥʪʝʨʚʘʣ 66.8ï40.3 ʤ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʣʝʚʨʦ-ʘʨʛʠʣʣʠʪʦʤ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʠ ʧʝʩʯʘʥʠʩʪʳʤ 

ʘʣʝʚʨʦʣʠʪʦʤ ï ʚ ʚʝʨʭʥʝʡ. ɺ ʦʩʥʦʚʥʦʡ ʤʘʩʩʝ ʧʦʨʦʜʳ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʩʨʝʜʦʪʦʯʝʥʳ ʟʝʨʥʘ ʙʝʣʳʭ 

ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ, ʢʚʘʨʮʘ ʠ ʙʠʦʪʠʪʘ (ʨʝʜʢʦ ʘʤʬʠʙʦʣʘ), ʥʝ ʩʦʧʨʠʢʘʩʘʶʱʠʝʩʷ ʤʝʞʜʫ ʩʦʙʦʡ. ɺ ʩʢʚ. 

508 ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʣʝʚʨʦ-ʘʨʛʠʣʣʠʪʦʤ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʠ ʦʜʥʦʨʦʜʥʳʤ ʘʨʛʠʣʣʠʪʦʤ ï ʚ 

ʚʝʨʭʥʝʡ. ɺ ʩʢʚ. 517 ʥʘʙʣʶʜʘʝʪʩʷ ʩʣʦʡ ʘʣʝʚʨʦʣʠʪʦʚ, ʩʚʝʪʣʦ-ʩʝʨʳʭ, ʦʜʥʦʨʦʜʥʳʭ ʠ ʧʣʦʪʥʳʭ, 

ʥʝʦʙʳʯʘʡʥʦ ʣʝʛʢʠʭ ʚ ʠʥʪʝʨʚʘʣʝ 62.0ï44.5 ʤ (ʩ ʜʠʘʪʦʤʝʷʤʠ). ɺ ʥʠʞʥʝʡ ʠ ʚʝʨʭʥʝʡ ʯʘʩʪʷʭ ʩʣʦʷ (ʚ 

ʠʥʪʝʨʚʘʣʘʭ 66.8ï62.0 ʤ ʠ 44.5ï40.5) ʘʣʝʚʨʦʣʠʪʳ ʩʪʘʥʦʚʷʪʩʷ ʪʷʞʝʣʳʤʠ, ʪʝʤʥʦ-ʩʝʨʳʤʠ (ʜʠʘʪʦʤʝʠ 

ʦʪʩʫʪʩʪʚʫʶʪ). 

ʇʘʯʢʘ 2 (ʩʢʚ. 545, ʠʥʪʝʨʚʘʣ 160.0ï152.0 ʤ, ʩʢʚ. 508, ʠʥʪʝʨʚʘʣ 160.0ï152.0 ʤ) ʩʣʦʞʝʥʘ 

ʦʜʥʦʨʦʜʥʳʤ ʘʨʛʠʣʣʠʪʦʤ, ʢʨʝʤʦʚʳʤ, ʩ ʟʝʣʝʥʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ (ʧʨʠʩʫʪʩʪʚʫʝʪ ʭʣʦʨʠʪ), ʣʝʛʢʠʤ (ʩ 

ʜʠʘʪʦʤʝʷʤʠ). ɺ ʩʢʚ. 508 ʚ ʵʪʦʡ ʧʘʯʢʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʢʣʶʯʝʥʠʷ ʚʠʚʠʘʥʠʪʘ. 

ʇʘʯʢʘ 3 ʦʭʨʠʩʪʘʷ (ʩʢʚ. 545, ʠʥʪʝʨʚʘʣ 152.0ï144.6, ʩʢʚ. 508, ʠʥʪʝʨʚʘʣ 152.0ï145.0 ʤ), ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʚʳʰʝʣʝʞʘʱʠʭ ʠ ʥʠʞʝʣʝʞʘʱʠʭ ʘʣʝʚʨʦʣʠʪʦʚʳʭ ʧʘʯʝʢ, ʠʤʝʝʪ ʛʨʫʙʦʟʝʨʥʠʩʪʦʝ ʩʣʦʞʝʥʠʝ 

ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʥʦʤʘʣʴʥʳʡ ʛʦʨʠʟʦʥʪ ʚ ʦʜʥʦʨʦʜʥʦʡ ʦʟʝʨʥʦʡ ʘʣʝʚʨʦʣʠʪʦʚʦʡ ʪʦʣʱʝ. ʇʘʯʢʘ 

ʩʣʦʞʝʥʘ ʧʝʩʯʘʥʠʢʦʤ, ʨʘʟʥʦʟʝʨʥʠʩʪʳʤ, ʩ ʦʪʜʝʣʴʥʳʤʠ ʭʦʨʦʰʦ ʦʢʘʪʘʥʥʳʤʠ ʢʨʠʩʪʘʣʣʘʤʠ ʙʝʣʦʛʦ 

ʧʦʣʝʚʦʛʦ ʰʧʘʪʘ ʨʘʟʤʝʨʦʤ ʜʦ 2 ʩʤ ʠ ʜʳʤʯʘʪʦʛʦ ʢʚʘʨʮʘ.  



47 
 

ʇʘʯʢʘ 4 (ʩʢʚ. 545, ʠʥʪʝʨʚʘʣ 144.6ï130.0, ʩʢʚ. 508, ʠʥʪʝʨʚʘʣ 145.0ï133.0 ʤ) ʩʦʩʪʦʠʪ ʠʟ 

ʤʦʥʦʪʦʥʥʳʭ ʘʣʝʚʨʦ-ʘʨʛʠʣʣʠʪʦʚʳʭ ʧʨʦʩʣʦʝʚ ʢʨʝʤʦʚʦʛʦ ʮʚʝʪʘ. ʇʨʠʩʫʪʩʪʚʫʶʪ ʚʢʣʶʯʝʥʠʷ 

ʚʠʚʠʘʥʠʪʘ ʦʪ 1 ʜʦ 4 ʤʤ. ɽʛʦ ʥʘʠʙʦʣʴʰʝʝ ʩʢʦʧʣʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʩʢʚ. 545 ʚ ʠʥʪʝʨʚʘʣʝ ʛʣʫʙʠʥ 

137ï135 ʤ.  

ʇʘʯʢʘ 5 (ʩʢʚ. 545, ʠʥʪʝʨʚʘʣ 130.0ï123.0, ʩʢʚ. 508, ʠʥʪʝʨʚʘʣ 133.0ï110.4) ʚ ʩʢʚ. 545 ʩʣʦʞʥʘ 

ʦʜʥʦʨʦʜʥʳʤ ʘʣʝʚʨʦʣʠʪʦʤ ʩʝʨʦʛʦ ʮʚʝʪʘ, ʘ ʚ ʩʢʚ. 508 ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʝʨʝʜʦʚʘʥʠʝʤ ʨʘʟʥʦʟʝʨʥʠʩʪʳʭ 

ʧʝʩʯʘʥʠʢʦʚ ʠ ʘʣʝʚʨʦʣʠʪʦʚ. 

ʇʘʯʢʘ 6 (ʩʢʚ. 545, ʠʥʪʝʨʚʘʣ 123.0ï115.5 ʤ, ʩʢʚ. 508, ʠʥʪʝʨʚʘʣ 110.4ï107.2 ʤ) ʦʙʨʘʟʦʚʘʥʘ 

ʧʝʩʯʘʥʠʩʪʳʤ ʘʣʝʚʨʦʣʠʪʦʤ ʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤ ʧʝʩʯʘʥʠʢʦʤ ʙʫʨʦʚʘʪʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ. ʉʦʜʝʨʞʠʪ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʣʢʠʭ ʟʝʨʝʥ ʙʠʦʪʠʪʘ ʠ ʦʪʜʝʣʴʥʳʝ ʚʢʣʶʯʝʥʠʷ ʟʝʨʝʥ ʢʚʘʨʮʘ ʜʦ 0.3 ʤʤ. ʕʪʠ 

ʩʣʦʠ ʷʚʣʷʶʪʩʷ ʧʝʨʝʭʦʜʥʳʤʠ ʦʪ ʦʪʣʦʞʝʥʠʡ ʪʘʥʭʦʡʩʢʦʡ ʩʚʠʪʳ ʢ ʦʪʣʦʞʝʥʠʷʤ ʘʥʦʩʦʚʩʢʦʡ ʩʚʠʪʳ. 

ɺ ʩʢʚ. 513 ʪʘʥʭʦʡʩʢʘʷ ʩʚʠʪʘ ʨʘʩʯʣʝʥʷʝʪʩʷ ʥʘ 3 ʧʘʯʢʠ ʠ ʚʝʥʯʘʝʪʩʷ ʧʘʯʢʦʡ ʧʝʨʝʭʦʜʥʳʭ ʩʣʦʝʚ 

(ʩʤ. ʨʠʩ. 4.1): 

ʇʘʯʢʘ 1 (ʠʥʪʝʨʚʘʣ 282.0ï270.8 ʤ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʘʣʝʚʨʦʣʠʪʦʚ, ʩʝʨʳʭ, ʩ 

ʜʠʘʪʦʤʝʷʤʠ ʠ ʧʝʩʯʘʥʠʢʦʚ, ʪʝʤʥʦ-ʩʝʨʳʭ, ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ, ʩ ʟʝʣʝʥʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ, ʙʝʟ ʜʠʘʪʦʤʝʡ. 

ʇʘʯʢʘ 2 (ʠʥʪʝʨʚʘʣ 270.8ï240.0 ʤ) ʦʪʣʠʯʘʝʪʩʷ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʘʣʝʚʨʦ-ʘʨʛʠʣʣʠʪʦʚ, 

ʟʝʣʝʥʦʚʘʪʳʭ ʠ ʧʝʩʯʘʥʠʢʦʚ, ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʠʣʠ ʨʘʟʥʦʟʝʨʥʠʩʪʳʭ, ʩ ʢʦʩʦʡ ʩʣʦʠʩʪʦʩʪʴʶ. 

ʇʘʯʢʘ 3 (ʠʥʪʝʨʚʘʣ 240.0ï183.5 ʤ) ʠʤʝʝʪ ʩʪʨʦʝʥʠʝ, ʧʦʜʦʙʥʦʝ ʧʘʯʢʝ 2, ʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʥʝʝ 

ʦʪʯʝʪʣʠʚʦʡ ʨʠʪʤʠʯʥʦʩʪʴʶ ʠ ʢʨʝʤʦʚʳʤ ʮʚʝʪʦʤ.  

ʇʘʯʢʘ 4 ʩʢʚ. 513 (ʠʥʪʝʨʚʘʣ 183.5ï178.7 ʤ) ʧʦʜʦʙʥʘ ʧʦ ʩʦʩʪʘʚʫ ʧʝʨʝʭʦʜʥʳʤ ʩʣʦʷʤ ʦʪ 

ʦʪʣʦʞʝʥʠʡ ʪʘʥʭʦʡʩʢʦʡ ʩʚʠʪʳ ʢ ʦʪʣʦʞʝʥʠʷʤ ʘʥʦʩʦʚʩʢʦʡ ʩʚʠʪʳ ʧʘʯʢʠ 6 ʩʢʚ. 545. 

ɺ ʮʝʣʦʤ, ʦʪʣʦʞʝʥʠʷ ʪʘʥʭʦʡʩʢʦʡ ʩʚʠʪʳ ʩʢʚ. 513 ʦʙʦʛʘʱʝʥ rʜʝʪʨʠʪʦʚʳʤ ʤʘʪʝʨʠʘʣʦʤ ʠ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʦʪʣʦʞʝʥʠʡ ʜʨʫʛʠʭ ʩʢʚʘʞʠʥ ʨʘʟʨʝʟʘ ʋʨʦ, ʥʝ ʩʦʜʝʨʞʘʪ ʚʠʚʠʘʥʠʪ. 

 

4.1.3. ɸʥʦʩʦʚʩʢʘʷ ʩʚʠʪʘ 

ɸʥʦʩʦʚʩʢʘʷ ʩʚʠʪʘ ʚʩʢʨʳʪʘ ʩʢʚ. 545, 508, 513, 517 ʠ 507. 

ɺ ʩʢʚ. 545 ʩʚʠʪʘ ʤʦʱʥʦʩʪʴʶ 84.5 ʤ ʨʘʩʯʣʝʥʷʝʪʩʷ ʥʘ 3 ʧʘʯʢʠ (ʩʤ. ʨʠʩ. 4.1). 

ʇʘʯʢʘ 1 (115.5ï76.1 ʤ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʩʯʘʥʠʢʦʤ, ʨʘʟʥʦʟʝʨʥʠʩʪʳʤ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ 

ʜʦ ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ï ʚ ʚʝʨʭʥʝʡ, ʦʭʨʠʩʪʦʛʦ ʮʚʝʪʘ, ʩ ʧʨʠʤʝʩʴʶ ʜʨʝʩʚʳ ʠ ʱʝʙʥʷ ʙʝʣʳʭ ʧʦʣʝʚʳʭ 

ʰʧʘʪʦʚ, ʜʳʤʯʘʪʦʛʦ ʢʚʘʨʮʘ ʠ ʪʝʤʥʦʮʚʝʪʥʳʭ ʤʠʥʝʨʘʣʦʚ (ʙʠʦʪʠʪ, ʘʤʬʠʙʦʣ). ɺ ʠʥʪʝʨʚʘʣʘʭ ʛʣʫʙʠʥ 

101.5ï100.0 ʤ ʠ 95.5ï93.4 ʤ ʚʩʪʨʝʯʝʥʳ ʧʨʦʩʣʦʠ ʧʝʩʯʘʥʠʢʘ, ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʛʦ, ʞʝʣʪʦʚʘʪʦ-ʙʝʣʦʛʦ 

ʮʚʝʪʘ.  

ʇʘʯʢʘ 2 (76.1ï45.6 ʤ) ʩʣʦʞʝʥʘ ʧʝʩʯʘʥʠʢʦʤ, ʞʝʣʪʦʚʘʪʦ-ʙʫʨʳʤ (ʣʠʤʦʥʠʪʠʟʠʨʦʚʘʥʥʳʤ), 

ʨʘʟʥʦʟʝʨʥʠʩʪʳʤ, ʩ ʛʣʠʥʠʩʪʦ-ʘʣʝʚʨʠʪʦʚʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ (5ï7 %). ɺ ʥʠʞʥʝʡ ʠ ʚʝʨʭʥʝʡ ʯʘʩʪʷʭ 
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ʧʘʯʢʠ ʥʘʭʦʜʷʪʩʷ ʧʨʦʩʣʦʠ (ʜʦ 5 ʩʤ) ʪʝʤʥʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ ʩ ʪʦʥʢʦʜʠʩʧʝʨʩʥʳʤ ʦʨʛʘʥʠʯʝʩʢʠʤ 

ʤʘʪʝʨʠʘʣʦʤ. ɺ ʠʥʪʝʨʚʘʣʝ 62.7ï64.0 ʤ ʚʩʪʨʝʯʝʥʳ ʧʨʦʩʣʦʠ ʩʝʨʦʛʦ ʧʝʩʢʘ. 

ɺ ʧʘʯʢʝ 3 (45.6ï31.0 ʤ) ʧʝʨʝʩʣʘʠʚʘʶʪʩʷ ʧʝʩʢʠ ʩʝʨʳʝ, ʩ ʞʝʣʪʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ, 

ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ, ʩ ʧʝʩʢʘʤʠ, ʞʝʣʪʦʚʘʪʦ-ʙʫʨʳʤʠ, ʨʘʟʥʦʟʝʨʥʠʩʪʳʤʠ. ɿʘʧʦʣʥʠʪʝʣʴ ï ʛʣʠʥʠʩʪʳʡ 

ʘʣʝʚʨʠʪ (15ï20 %) ʩ ʧʨʠʤʝʩʴʶ ʜʨʝʩʚʳ ʠ ʛʨʘʚʠʷ. 

ɺ ʩʢʚ. 508 ʦʪʣʦʞʝʥʠʷ ʘʥʦʩʦʚʩʢʦʡ ʩʚʠʪʳ ʤʦʱʥʦʩʪʴʶ 166.2 ʤ ʩʠʣʴʥʦ ʣʠʤʦʥʠʪʠʟʠʨʦʚʘʥʳ. 

ʆʥʠ ʩ ʥʝʩʦʛʣʘʩʠʝʤ ʧʝʨʝʢʨʳʚʘʶʪ ʦʪʣʦʞʝʥʠʷ ʪʘʥʭʦʡʩʢʦʡ ʩʚʠʪʳ ʠ ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʩ ʥʠʞʥʝʡ 

ʯʘʩʪʴʶ ʧʘʯʢʠ 1 ʩʢʚ. 545. 

ɺ ʩʢʚ. 513 ʦʪʣʦʞʝʥʠʷ ʘʥʦʩʦʚʩʢʦʡ ʩʚʠʪʳ ʩ ʪʘʢʦʡ ʞʝ ʤʦʱʥʦʩʪʴʶ ʨʘʩʯʣʝʥʷʶʪʩʷ ʥʘ 3 

ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ ʧʘʯʢʠ. 

ʇʘʯʢʘ1 (178.7ï105.0 ʤ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʝʨʝʜʦʚʘʥʠʝʤ ʧʝʩʯʘʥʠʢʦʚ ʩʝʨʳʭ, ʩ ʞʝʣʪʦʚʘʪʳʤ 

ʦʪʪʝʥʢʦʤ, ʨʘʟʥʦʟʝʨʥʠʩʪʳʭ ʠ ʧʝʩʯʘʥʠʢʦʚ ʞʝʣʪʦʚʘʪʦ-ʙʫʨʳʭ, ʦʭʨʠʩʪʳʭ, ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ, ʩ 

ʛʣʠʥʠʩʪʦ-ʘʣʝʚʨʠʪʦʚʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ (7ï10 %) ʩ ʧʨʠʤʝʩʴʶ ʜʨʝʩʚʳ ʠ ʱʝʙʥʷ ʙʝʣʳʭ ʧʦʣʝʚʳʭ 

ʰʧʘʪʦʚ, ʜʳʤʯʘʪʦʛʦ ʢʚʘʨʮʘ, ʦʙʣʦʤʢʘʤʠ ʛʨʘʥʠʪʥʦʛʦ ʩʦʩʪʘʚʘ. ɺ ʠʥʪʝʨʚʘʣʘʭ 160.0ï155.0 ʠ 137.0ï

137.8 ʤ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʦʩʣʦʠ ʩʚʝʪʣʦ-ʩʝʨʦʛʦ ʘʣʝʚʨʦʣʠʪʘ. ʇʦʨʦʜʳ ʧʘʯʢʠ ʣʠʤʦʥʠʪʠʟʠʨʦʚʘʥ.r 

ʇʘʯʢʘ 2 (105.0ï98.2 ʤ) ʩʣʦʞʝʥʘ ʘʣʝʚʨʦʧʝʩʯʘʥʠʢʘʤʠ, ʪʝʤʥʦ-ʩʝʨʳʤʠ, ʩ ʟʝʣʝʥʦʚʘʪʳʤ 

ʦʪʪʝʥʢʦʤ, ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʯʝʨʥʦʛʦ ʜʝʪʨʠʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʇʘʯʢʘ 3 (98.2ï12.0 ʤ) ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʪʨʠ ʩʣʦʷ. ɺ ʥʠʞʥʝʤ ʩʣʦʝ (98.2ï75.0 ʤ) ʦʥʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʩʯʘʥʠʢʦʤ, ʦʭʨʠʩʪʳʤ, ʨʘʟʥʦʟʝʨʥʠʩʪʳʤ, ʚ ʩʨʝʜʥʝʤ (75.0ï50.0 ʤ) ʩʦʩʪʦʠʪ ʠʟ 

ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʭ ʘʣʝʚʨʦ-ʘʨʛʠʣʣʠʪʦʚ ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʜʝʪʨʠʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʩ 

ʧʨʦʩʣʦʝʤ ʨʘʟʥʦʟʝʨʥʠʩʪʦʛʦ ʧʝʩʯʘʥʠʢʘ, ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ (50.0ï12.0 ʤ) ʩʣʦʞʝʥʘ ʧʝʩʯʘʥʠʢʦʤ, ʩʚʝʪʣʦ-

ʢʦʨʠʯʥʝʚʳʤ (ʣʠʤʦʥʠʪʠʟʠʨʦʚʘʥʥʳʤ) ʠ ʩʚʝʪʣʦïʩʝʨʳʤ (ʩʣʘʙʦ ʣʠʤʦʥʠʪʠʟʠʨʦʚʘʥʥʳʤ), 

ʨʘʟʥʦʟʝʨʥʠʩʪʳʤ, ʩ ʛʣʠʥʠʩʪʦ-ʘʣʝʚʨʠʪʦʚʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ (5ï7 %). ʇʦʨʦʜʳ ʩʣʦʷ ʚʢʣʶʯʘʪʁ 

ʦʙʣʦʤʢʠ ʛʨʘʥʠʪʥʦʛʦ ʩʦʩʪʘʚʘ. 

ɺ ʩʢʚ. 517 ʘʥʦʩʦʚʩʢʘʷ ʩʚʠʪʘ ʠʤʝʝʪ ʤʦʱʥʦʩʪʴ 12.5 ʤ ʠ ʩʦʩʪʘʚʣʷʝʪ ʠʥʪʝʨʚʘʣ 40.5ï28.0 ʤ. 

ʆʥʘ ʟʘʣʝʛʘʝʪ ʥʘ ʧʦʨʦʜʘʭ ʪʘʥʭʦʡʩʢʦʡ ʩʚʠʪ rʠ ʩʣʦʞʝʥʘ ʧʝʩʯʘʥʠʢʦʤ, ʦʭʨʠʩʪʳʤ, ʞʝʣʪʦʚʘʪʦ-ʙʫʨʳʤ 

(ʣʠʤʦʥʠʪʠʟʠʨʦʚʘʥʥʳʤ), ʨʘʟʥʦʟʝʨʥʠʩʪʳʤ, ʩ ʟʘʧʦʣʥʠʪʝʣʝʤ ʛʣʠʥʠʩʪʦ-ʘʣʝʚʨʠʪʦʚʳʤ (ʜʦ 20 %). ɺ 

ʠʥʪʝʨʚʘʣʝ 31.5ï33.5 ʤ ʥʘʭʦʜʠʪʩʷ ʧʨʦʩʣʦʡ ʘʣʝʚʨʦʣʠʪʘ ʞʝʣʪʦʚʘʪʦʛʦ ʮʚʝʪʘ (ʩʤ. ʨʠʩ. 5.1). 

ɺ ʩʢʚ. 507 ʘʥʦʩʦʚʩʢʘʷ ʩʚʠʪʘ ʠʤʝʝʪ ʤʦʱʥʦʩʪʴ 114 ʤ. ʆʥʘ ʟʘʣʝʛʘʝʪ ʥʘ ʛʨʘʥʠʪʦʠʜʘʭ 

ʬʫʥʜʘʤʝʥʪʘ (ʩʤ. ʨʠʩ. 4.2). ɺ ʝʝ ʨʘʟʨʝʟʝ ʨʘʟʣʠʯʘʶʪʩʷ ʯʝʪʳʨʝ ʧʘʯʢʠ. 

ʇʘʯʢʘ 1 (119.0ï110.0 ʤ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʩʯʘʥʠʢʘʤʠ ʦʭʨʠʩʪʳʤʠ, ʞʝʣʪʦʚʘʪʳʤʠ 

ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʤʠ, ʣʠʤʦʥʠʪʠʟʠʨʦʚʘʥʥʳʤʠ, ʚʢʣʶʯʘʝʪ ʦʙʣʦʤʢʠ ʛʨʘʥʠʪʥʦʛʦ ʩʦʩʪʘʚʘ. 

ʇʘʯʢʘ 2 (110.0ï91.0 ʤ) ï ʧʝʩʯʘʥʠʢ ʦʭʨʠʩʪʳʡ, ʞʝʣʪʦʚʘʪʳʡ, ʞʝʣʪʦʚʘʪʦ-ʩʝʨʳʡ 

ʨʘʟʥʦʟʝʨʥʠʩʪʳʡ, ʣʠʤʦʥʠʪʠʟʠʨʦʚʘʥʥʳʡ.  
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ʇʘʯʢʘ 3 (91.0ï61.5 ʤ) ʩʣʦʞʝʥʘ ʘʣʝʚʨʦʧʝʩʯʘʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʞʝʣʪʦʚʘʪʦʛʦ ʮʚʝʪʘ, 

ʣʠʤʦʥʠʪʠʟʠʨʦʚʘʥʥʳʤ. ɺ ʠʥʪʝʨʚʘʣʝ 80.0ï78.0 ʤ ʥʘʭʦʜʠʪʩʷ ʧʨʦʩʣʦʡ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ 

ʦʭʨʠʩʪʦʛʦ ʮʚʝʪʘ. 

ʇʘʯʢʘ 4 (61.5ï5.0 ʤ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʟʥʦʟʝʨʥʠʩʪʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ ʩʝʨʳʤʠ, ʞʝʣʪʦʚʘʪʳʤʠ, 

ʢ ʚʝʨʭʫ ʧʦ ʨʘʟʨʝʟʫ ʦʭʨʠʩʪʳʤʠ, ʙʫʨʳʤʠ ʜʦ ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ. ɺʢʣʶʯʘʶʪ ʦʙʣʦʤʢʠ ʛʨʘʥʠʪʥʦʛʦ 

ʩʦʩʪʘʚʘ. ɺ ʠʥʪʝʨʚʘʣʝ 30.0ï30.5 ʤ ʥʘʭʦʜʷʪʩʷ ʧʨʦʩʣʦʡ ʘʣʝʚʨʦʣʠʪʘ ʩ ʬʨʘʛʤʝʥʪʘʤʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. 

 

4.1.4. ʏʝʪʚʝʨʪʠʯʥʳʝ ʧʦʣʠʬʘʮʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ  

ʆʪʣʦʞʝʥʠʷ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʦʷʤʠ ʥʝʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ ʚ ʩʢʚ. 545, 

508, 513, 517 ʠ 507 [ʍʘʩʩʘʥ ʠ ʜʨ., 2017].   

ʉʢʚ. 545 ʠ 508 ʚʩʢʨʳʪʳ ʧʣʦʪʥʳʝ ʧʝʩʯʘʥʠʢʠ, ʙʫʨʦʚʘʪʦ-ʩʝʨʳʝ, ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ, ʩ ʧʨʠʤʝʩʴʶ 

ʜʨʝʩʚʳ ʠ ʛʨʘʚʠʷ. ɺʩʪʨʝʯʝʥʳ ʦʙʣʦʤʢʠ ʛʨʘʥʠʪʦʚ ʨʘʟʤʝʨʦʤ ʜʦ 8 ʩʤ. ɹʫʨʦʚʘʪʳʡ ʮʚʝʪ ʠ ʮʝʤʝʥʪʘʮʠʷ 

ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʦʙʫʩʣʦʚʣʝʥʳ ʠʭ ʧʨʦʧʠʪʢʦʡ ʛʠʜʨʦʦʢʠʩʣʘʤʠ ʞʝʣʝʟʘ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʪʦʣʱʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʢʘʨʙʦʥʘʪʠʟʘʮʠʷ. 

ɺ ʩʢʚ. 513 ʨʘʟʨʝʟ ʚʝʥʯʘʝʪʩʷ ʧʝʩʢʘʤʠ ʩʝʨrʤʠ, ʨʘʟʥʦʟʝʨʥʠʩʪʳʤʠ, ʨʳʭʣʳʤʠ, 

ʧʦʣʠʤʠʢʪʦʚʳʤʠ, ʩ ʪʝʤʥʦʮʚʝʪʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ ʙʠʦʪʠʪʦʤ ʠ ʘʤʬʠʙʦʣʦʤ. ɺʩʪʨʝʯʘʝʪʩʷ 

ʧʦʣʫʦʢʘʪʘʥʥʘ ̫ʛʘʣʴʢʘ ʛʨʘʥʠʪʥʦʛʦ ʩʦʩʪʘʚʘ ʨʘʟʥʦʛʦ ʨʘʟʤʝʨʘ (ʜʦ 8 ʩʤ). 

ɺ ʩʢʚ. 517 ʠ 507 ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʜʥʦʨʦʜʥʳʤ ʧʝʩʢʦʤ, ʞʝʣʪʦʚʘʪʦ-ʙʫʨʳʤ, 

ʤʝʣʢʦʟʝʨʥʠʩʪʳʤ, ʧʦʣʠʤʠʢʪʦʚʳʤ, ʘʣʝʚʨʠʪʠʩʪʳʤ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʜʦ ʨʘʟʥʦʟʝʨʥʠʩʪʦʛʦ ï ʚ 

ʚʝʨʭʥʝʡ. ɺ ʠʥʪʝʨʚʘʣʝ 8.2ï7.9 ʤ ʩʢʚ. 517 ʚʩʪʨʝʯʝʥʳ ʛʘʣʴʢʠ ʛʨʘʥʠʪʦʚ (ʩʤ. ʨʠʩ. 4.1). ʕʪʠ ʦʪʣʦʞʝʥʠʷ 

ʦʪʥʦʩʷʪʩʷ ʢ ʉʫʚʠʥʩʢʦʤʫ ʠ ʅʠʞʥʝʤʫ ʧʝʩʯʘʥʳʤ ʢʫʡʪʫʥʘʤ. 

 

4.2. ʈʘʟʨʝʟ ɹʦʜʦʥ 

4.2.1. ʊʘʥʭʦʡʩʢʘʷ ʩʚʠʪʘ  

ɺ ʨʘʟʨʝʟʝ ɹʦʜʦʥ ʦʪʣʦʞʝʥʠʷ ʪʘʥʭʦʡʩʢʦʡ ʩʚʠʪʳ ʟʘʣʝʛʘʶʪ ʥʘ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʤ ʣʦʞʝ. ɺ ʝʝ 

ʨʘʟʨʝʟʝ ʚʳʜʝʣʷʶʪʩʷ ʦʪʣʦʞʝʥʠʷ ʜʚʫʭ ʬʘʮʠʡ. ʅʠʞʥʷʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʘʙʦʩʦʨʪʠʨʦʚʘʥʥʳʤʠ 

ʢʦʣʣʶʚʠʘʣʴʥʳʤʠ, ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʠ ʤʝʩʪʘʤʠ ʩʪʘʨʠʯʥʦ-ʙʦʣʦʪʥʳʤʠ ʫʛʣʝʥʦʩʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, 

ʚʝʨʭʥʷʷ ï ʪʦʥʢʦʟʝʨʥʠʩʪʳʤʠ ʦʟʝʨʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ [ʈʘʩʩʢʘʟʦʚ ʠ ʜʨ., 2016ʘ; Hassan et al., 2019; 

ʍʘʩʩʘʥ ʠ ʜʨ., 2019ʙ]. 

ʋʛʣʝʥʦʩʥʘʷ ʬʘʮʠʷ 

ɺ ʩʢʚ. 524 ʵʪʘ ʪʦʣʱʘ ʩʦʩʪʘʚʣʷʝʪ 115.8 ʤ. ɺ ʝʝ ʦʩʥʦʚʘʥʠʠ (ʛʣʫʙʠʥʘ 127.0ï118.7 ʤ) ʥʘ 

ʛʨʘʥʠʪʘʭ ʬʫʥʜʘʤʝʥʪʘ ʟʘʣʝʛʘʶʪ ʭʣʠʜʦʣʠʪʳ, ʛʣʠʥʠʩʪʦ-ʛʨʘʚʠʡʥʳʝ ʠ ʧʝʩʯʘʥʠʢʠ, ʨʘʟʥʦʟʝʨʥʠʩʪʳʝ, 

ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʝ (ʨʠʩ. 4.3). ʕʪʠ ʦʪʣʦʞʝʥʠʷ ʠʤʝʶʪ ʘʣʣʶʚʠʘʣʴʥʦïʧʨʦʣʶʚʠʘʣʴʥʳʡ ʛʝʥʝʟʠʩ. ɺʳʰʝ 

(ʠʥʪʝʨʚʘʣ 118.7ï5.0 ʤ) ʪʦʣʱʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʧʝʩʯʘʥʠʢʦʚ, ʩʨʝʜʥʝ-ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ 

ʠ ʨʘʟʥʦʟʝʨʥʠʩʪʳʭ, ʩʚʝʪʣʦ-ʩʝʨʳʭ, ʪʝʤʥʦ-ʩʝʨʳʭ ʠ ʙʫʨʦ-ʩʝʨʳʭ, ʘ ʪʘʢʞʝ ʘʣʝʚʨʦʧʝʩʯʘʥʠʢʦʚ ʠ 
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ʘʣʝʚʨʦʣʠʪʦʚ, ʩ ʜʠʘʪʦʤʝʷʤʠ ʠ ʤʘʣʦʤʦʱʥʳʤʠ ʧʦʨʦʧʣʘʩʪʢʘʤʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʜʝʪʨʠʪʘ ʯʝʨʥʦʛʦ 

ʮʚʝʪʘ. ɺ ʠʥʪʝʨʚʘʣʘʭ 76.1ï75.5 ʤ ʠ 43.3ï42.7 ʤ ʥʘʙʣʶʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʘʷ ʧʨʠʤʝʩʴ ʛʣʠʥʠʩʪʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʪʦʣʱʠ (ʠʥʪʝʨʚʘʣʳ 35.9ï32.4 ʤ ʠ 23.2ï11.2 ʤ) ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ ʩʣʦʝʚ, 

ʦʙʦʛʘʱʝʥʥʳʭ ʜʝʪʨʠʪʦʤ. ʆʪʣʦʞʝʥʠʷ ʪʝʤʥʦ-ʩʝʨʦʛʦ, ʪʝʤʥʦ-ʙʫʨʦʛʦ ʮʚʝʪʘ ʩʦʜʝʨʞʘʪ ʧʨʠʤʝʩʴ 

ʛʣʠʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʪʦʥʢʦʟʝʨʥʠʩʪʦʛʦ ʧʝʩʢʘ. 

 

ʈʠʩ. 4.3. ʃʠʪʦʣʦʛʠʯʝʩʢʠʝ ʢʦʣʦʥʢʠ ʢʝʨʥʘ ʩʢʚ. 531, 532, 524, 533 (ʫʯʘʩʪʦʢ ɹʦʜʦʥ) ʠ 537 

(ʫʯʘʩʪʦʢ ɹʦʨʦʛʦʣ). ʀʩʧʦʣʴʟʦʚʘʥʘ ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʭʨʦʥʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ ʰʢʘʣʘ [Cohen et al., 

2020]. ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʩʢʚʘʞʠʥ ʩʤ. ʨʠʩ. 2.1. ʋʩʣ. ʦʙʦʟʥ. ʩʤ. ʨʠʩ. 4.1. ʉʭʝʤʘ ʩʦʩʪʘʚʣʝʥʘ ʘʚʪʦʨʦʤ. 

 

ʆʪʣʦʞʝʥʠʷ ʩʢʚ. 532 ʤʦʱʥʦʩʪʴʶ 112 ʤ ʨʘʩʯʣʝʥʷʶʪʩʷ ʥʘ 4 ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ ʧʘʯʢʠ (ʩʤ. ʨʠʩ. 

4.3) [Hassan et al., 2019]. 
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ʇʘʯʢʘ 1 (ʠʥʪʝʨʚʘʣ 222.5-185.0 ʤ) ʩʣʦʞʝʥʘ ʭʣʠʜʦʣʠʪʘʤʠ ʠ ʛʨʘʚʝʣʠʩʪʳʤ ʧʝʩʯʘʥʠʢʦʤ, 

ʦʙʨʘʟʦʚʘʚʰʠʤʠʩʷ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʵʨʦʟʠʠ ʧʦʨʦʜ ʬʫʥʜʘʤʝʥʪʘ. ɺʳʰʝ ʟʘʣʝʛʘʝʪ ʧʝʩʯʘʥʠʢ ʩʝʨʳʡ, ʦʪ 

ʛʨʘʚʝʣʠʩʪʦʛʦ ʜʦ ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʛʦ, ʩ ʣʠʥʟʘʤʠ ʘʨʛʠʣʣʠʪʘ, ʩ ʦʨʛʘʥʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ. 

ʇʘʯʢʘ 2 (ʠʥʪʝʨʚʘʣ 185.0-152.5 ʤ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʩʝʨʳʭ ʘʨʛʠʣʣʠʪʦʚ ʠ 

ʘʨʛʠʣʣʠʪʦʚ ʩʦ ʩʣʦʷʤʠ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʭ ʘʣʝʚʨʦʣʠʪʦʚ (ʤʝʩʪʘʤʠ ʥʘʩʳʱʝʥʳ ʜʠʘʪʦʤʦʚʳʤʠ 

ʚʦʜʦʨʦʩʣʷʤʠ) ʠ ʙʫʨʳʭ ʫʛʣʝʡ.  

ʇʘʯʢʘ 3 (ʠʥʪʝʨʚʘʣ 152.5-137.5 ʤ) ʩʣʦʞʝʥʘ ʧʝʩʯʘʥʠʢʦʤ, ʩʝʨʳʤ, ʦʪ ʛʨʘʚʝʣʠʩʪʦʛʦ ʜʦ 

ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʛʦ, ʩ ʦʙʣʦʤʢʘʤʠ ʢʚʘʨʮʘ ʠ ʧʦʣʝʚʦʛʦ ʰʧʘʪʘ, ʩ ʛʣʠʥʠʩʪʦ-ʘʣʝʚʨʦʣʠʪʦʚʳʤ 

ʟʘʧʦʣʥʠʪʝʣʝʤ. 

ʇʘʯʢʘ 4 (ʠʥʪʝʨʚʘʣ 137.5-113.5 ʤ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʘʣʝʚʨʦ-ʘʨʛʠʣʣʠʪʦʚ ʩʝʨʳʭ, 

ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʭ, ʤʝʩʪʘʤʠ ʧʦʣʦʩʯʘʪʳʭ ʩʦ ʩʣʦʷʤʠ ʙʫʨʳʭ ʫʛʣʝʡ.  

ʆʪʣʦʞʝʥʠʷ ʪʦʣʱʠ ʚ ʩʢʚ. 531 ʨʘʩʯʣʝʥʷʶʪʩʷ ʥʘ 3 ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ ʧʘʯʢʠ (ʩʤ. ʨʠʩ. 4.3). 

ʇʘʯʢʘ 1 (ʠʥʪʝʨʚʘʣ 124.3ï118.2 ʤ) ʭʣʠʜʦʣʠʪʦʚʘʷ, ʧʦʜʦʙʥʘ ʧʦ ʩʦʩʪʘʚʫ ʧʘʯʢʝ 1, ʚʩʢʨʳʪʦʡ ʚ 

ʩʢʚ. 532. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʦʜʝʨʞʠʪʩʷ ʦʨʛʘʥʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʠ ʙʫʨʳʝ ʫʛʣʠ. 

ʇʘʯʢʘ 2 (ʠʥʪʝʨʚʘʣ 118.2-98.0 ʤ) ʩʣʦʞʝʥʘ ʛʫʤʫʩʠʨʦʚʘʥʥʳʤʠ, ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʤʠ (ʜʦ 

ʯʝʨʥʳʭ) ʧʝʩʢʘʤʠ ʠ ʘʣʝʚʨʦʣʠʪʘʤʠ, ʤʝʩʪʘʤʠ çʤʫʩʦʨʥʳʤʠè, ʩ ʨʘʩʩʝʷʥʥʳʤʠ ʚʢʣʶʯʝʥʠʷʤʠ ʙʝʣʳʭ 

ʠʟʤʝʥʝʥʥʳʭ ʟʝʨʝʥ ʧʦʣʝʚʦʛʦ ʰʧʘʪʘ ʨʘʟʤʝʨʦʤ 1ï2 ʤʤ.  

ɺ ʧʘʯʢʝ 3 (ʠʥʪʝʨʚʘʣ 98.0ï89.8 ʤ) ʚʦʩʴʤʠʢʨʘʪʥʦ ʯʝʨʝʜʫʶʪʩʷ ʩʣʦʠ (0.2ï0.8 ʤ) ʩʝʨʳʭ 

ʘʨʛʠʣʣʠʪʦʚ ʠ ʘʨʛʠʣʣʠʪʦʚ ʩʦ ʩʣʦʷʤʠ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʭ ʘʣʝʚʨʦʣʠʪʦʚ, ʧʝʩʯʘʥʠʢʦʚ ʠ ʙʫʨʳʭ ʫʛʣʝʡ.  

 

ʆʟʝʨʥʘʷ ʬʘʮʠʷ  

ʄʘʪʝʨʠʘʣ ʪʦʣʱʠ ʧʝcʯʘʥʦ-ʘʣʝʚpʠʪʦʚʳʡ, ʘʣʝʚʨʠʪʦʚʦ-ʜʠʘʪʦʤʦʚʳʡ, ʪʝʤʥʦ-ʩʝʨʦʛʦ, ʩʝʨʦʛʦ 

ʠʣʠ ʢʨʝʤʦʚʦʛʦ ʮʚʝʪʘ, ʤʝʩʪʘʤʠ ʩ ʟʝʣʝʥʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ. ɺ ʦʩʥʦʚʥʦʡ ʤʘʩʩʝ ʧʦʨʦʜ ʨʘʚʥʦʤʝʨʥʦ 

ʨʘʩʩʝʷʥʳ ʟʝʨʥʘ ʙʝʣʳʭ ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ, ʜʳʤʯʘʪʦʛʦ ʢʚʘʨʮʘ ʠ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʙʠʦʪʠʪʘ, ʨʝʞʝ 

ʘʤʬʠʙʦʣʘ. ɿʝʨʥʘ ʥʝ ʩʦʧʨʠʢʘʩʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ. ɺʩʪʨʝʯʘʝʪʩʷ ʭʣʦʨʠʪ. ʈʘʩʩʝʷʥ ʯʝʨʥʳʡ 

ʦʨʛʘʥʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ [Hassan et al., 2019]. 

ɺ ʩʢʚ. 532 ʦʟʝʨʥʘʷ ʪʦʣʱʘ ʤʦʱʥʦʩʪʴʶ 63.5 ʤ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 4 ʧʘʯʢʠ (ʨʠʩ. 4.3).  

ʇʘʯʢʘ 1 (ʠʥʪʝʨʚʘʣ 113.5-107.5 ʤ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʣʝʚʨʦʣʠʪʦʤ, ʦʜʥʦʨʦʜʥʳʤ, ʩʝʨʳʤ, 

ʢʨʝʤʦʚʳʤ, ʩ ʟʝʣʝʥʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ. 

ʇʘʯʢʘ 2 (ʠʥʪʝʨʚʘʣ 107.5ï76.0 ʤ) ʚʢʣʶʯʘʝʪ ʨʘʟʥʳʝ ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ ʪʠʧʳ ʦʪʣʦʞʝʥʠʡ. 

ʅʠʞʥʶʶ ʯʘʩʪʴ ʧʘʯʢʠ ʩʦʩʪʘʚʣʷʝʪ ʘʣʝʚʨʦ-ʘʨʛʠʣʣʠʪ, ʯʝʨʥʳʡ, ʪʝʤʥʦ-ʩʝʨʳʡ, ʩ ʧʨʠʤʝʩʴʶ 

ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʧʝʩʯʘʥʠʢʘ ʠ ʚʢʣʶʯʝʥʠʷʤʠ ʯʝʨʥʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺ ʠʥʪʝʨʚʘʣʝ 

ʛʣʫʙʠʥ 98.0ï96.0 ʤ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʢʣʶʯʝʥʠʷ ʚʠʚʠʘʥʠʪʘ ʨʘʟʤʝʨʦʤ ʦʪ 1 ʜʦ 4 ʤʤ. ʉʨʝʜʥʶʶ ʯʘʩʪʴ 
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ʧʘʯʢʠ, ʚ ʠʥʪʝʨʚʘʣʝ ʛʣʫʙʠʥ 93.0ï86.0 ʤ, ʦʙʨʘʟʫʝʪ ʩʣʦʡ ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʧʝʩʯʘʥʠʢʘ ʩʝʨʦʛʦ ʮʚʝʪʘ. 

ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʟʘʣʝʛʘʝʪ ʩʣʦʡ ʩʝʨʦʛʦ ʘʨʛʠʣʣʠʪʘ. 

ʇʘʯʢʘ 3 (ʠʥʪʝʨʚʘʣ 76.0ï55.0 ʤ) ʩʣʦʞʝʥʘ ʘʣʝʚʨʦʣʠʪʦʤ, ʩʝʨʳʤ, ʜʦ ʩʚʝʪʣʦ-ʩʝʨʦʛʦ, ʤʝʩʪʘʤʠ 

ʯʝʨʥʳʤ, ʪʝʤʥʦ-ʩʝʨʳʤ, ʩ ʧʨʠʤʝʩʴʶ ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʧʝʩʯʘʥʠʢʘ ʠ ʚʢʣʶʯʝʥʠʷʤʠ ʯʝʨʥʦʛʦ 

ʜʝʪʨʠʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʇʘʯʢʘ 4 (ʠʥʪʝʨʚʘʣ 55.0ï50.0 ʤ) ʩʣʦʞʝʥʘ ʘʣʝʚʨʦʧʝʩʯʘʥʠʢʦʤ, ʩʚʝʪʣʦ-ʩʝʨʳʤ, ʩʝʨʳʤ, 

ʦʙʦʛʘʱʝʥʥʳʤ ʜʝʪʨʠʪʦʚʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʩ ʧʨʦʩʣʦʷʤʠ ʧʝʩʯʘʥʠʢʘ, ʤʝʣʢʦ-ʩʨʝʜʥʝʟʝʨʥʠʩʪʦʛʦ, ʪʝʤʥʦ-

ʩʝʨʦʛʦ. 

ɺ ʩʢʚ. 531 ʦʟʝʨʥʘʷ ʪʦʣʱʘ ʤʦʱʥʦʩʪʴʶ 28.8 ʤ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 5 ʧʘʯʝʢ (ʨʠʩ. 4.3).  

ʇʘʯʢʘ 1 (ʠʥʪʝʨʚʘʣ 89.8ï76.0 ʤ) ʩʦʩʪʦʠʪ ʠʟ ʘʣʝʚʨʦʣʠʪʘ, ʩʚʝʪʣʦ-ʩʝʨʦʛʦ ʩ ʧʨʦʩʣʦʷʤʠ 

ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʧʝʩʯʘʥʠʢʘ, ʩʝʨʦʛʦ, ʥʘʩʳʱʝʥʥʦʛʦ ʯʝʨʥʳʤ ʦʨʛʘʥʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ʚ 

ʠʥʪʝʨʚʘʣʘʭ 85.2ï86.5 ʠ 80.0ï83.1 ʤ. 

ʇʘʯʢʘ 2 (ʠʥʪʝʨʚʘʣ 76.0ï72.0 ʤ) ʩʣʦʞʝʥʘ ʘʣʝʚʨʦʣʠʪʦʤ, ʩʝʨʳʤ, ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʤ, ʤʝʩʪʘʤ 

ʧʦʣʦʩʯʘʪʳʤ. 

ʇʘʯʢʘ 3 (ʠʥʪʝʨʚʘʣ 72.0ï67.0 ʤ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʠʢʨʦʩʣʦʠʩʪʳʤ ʘʨʛʠʣʣʠʪʦʤ ʠ ʦʜʥʦʨʦʜʥʳʤ 

ʘʣʝʚʨʦʣʠʪʦʤ, ʯʝʨʥʳʤ, ʪʝʤʥʦ-ʩʝʨʳʤ, ʦʙʦʛʘʱʝʥʥʳʤ ʦʨʛʘʥʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ. 

ʇʘʯʢʘ 4 (ʠʥʪʝʨʚʘʣ 67.0ï66.0 ʤ) ʠʤʝʝʪ ʩʪʨʦʝʥʠʝ, ʧʦʜʦʙʥʦʝ ʧʘʯʢʝ 2. 

ʇʘʯʢʘ 5 (ʠʥʪʝʨʚʘʣ 66.0ï61.0 ʤ) ʩʣʦʞʝʥʘ ʘʣʝʚʨʦʧʝʩʯʘʥʠʢʦʤ, ʩʝʨrʤ, ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʟʝʨʝʥ 

ʙʝʣʦʛʦ ʧʦʣʝʚʦʛʦ ʰʧʘʪʘ, ʢʚʘʨʮʘ ʠ ʧʣʘʩʪʠʥʦʢ ʙʠʦʪʠʪʘ. ʕʪʦʪ ʩʣʦʡ ʷʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜʥʳʤ ʦʪ 

ʦʪʣʦʞʝʥʠʡ ʪʘʥʭʦʡʩʢʦʡ ʩʚʠʪʳ ʢ ʘʥʦʩʦʚʩʢʦʡ. 

 

4.2.2. ɸʥʦʩʦʚʩʢʘʷ ʩʚʠʪʘ 

ɸʥʦʩʦʚʩʢʘʷ ʩʚʠʪʘ ʩ ʥʝʩʦʛʣʘʩʠʝʤ ʧʝʨʝʢʨʳʚʘʝʪ ʪʘʥʭʦʡʩʢʫʶ ʩʚʠʪʫ. ʆʥʘ ʚʩʢʨʳʪʘ ʩʢʚ. 524, 

532, 531 ʠ 533 (ʨʠʩ. 4.3). ʕʪʠ ʦʪʣʦʞʝʥʠʷ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʘʣʣʶʚʠʘʣʴʥʦʡ 

ʬʘʮʠʠ, ʭʦʪʷ ʤʦʛʣʠ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʠ ʚ ʤʘʣʳʭ ʧʨʦʪʦʯʥʳʭ ʦʟʝʨʘʭ [Hassan et al., 2019; ʍʘʩʩʘʥ ʠ ʜʨ., 

2019ʙ]. ɺ ʩʢʚ. 524 ʩʣʦʡ ʘʥʦʩʦʚʩʢʦʡ ʩʚʠʪʳ, ʩʦʩʪʘʚʣʷʶʱʠʡ 5 ʤ, ʩʣʦʞʝʥ ʧʝʩʯʘʥʠʢʦʤ, 

ʨʘʟʥʦʟʝʨʥʠʩʪʳʤ, ʦʭʨʠʩʪʦ-ʞʝʣʪʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʳʤ. ɺ ʩʢʚ. 532 (ʠʥʪʝʨʚʘʣ 50.0ï7.2 ʤ) ʠ ʚ ʩʢʚ. 531 

(ʠʥʪʝʨʚʘʣ 61.0ï24.0 ʤ) ʦʪʣʦʞʝʥʠʷ ʵʪʦʛʦ ʩʪʨʘʪʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʩʯʘʥʠʢʘʤʠ, ʦʪ 

ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʭ ʜʦ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ, ʦʭʨʠʩʪʦ-ʢʦʨʠʯʥʝʚʳʤʠ, ʟʝʣʝʥʦʚʘʪʦ-ʙʫʨrʤʠ, ʩ ʧʨʠʤʝʩʴʶ 

ʜʨʝʩʚʳ ʜʳʤʯʘʪʦʛʦ ʢʚʘʨʮʘ ʠ ʪʝʤʥʦʮʚʝʪʥʳʭ ʤʠʥʝʨʘʣʦʚ ʙʠʦʪʠʪʘ ʠ ʘʤʬʠʙʦʣʘ.  

ɺ ʩʢʚ. 531 (ʠʥʪʝʨʚʘʣ 53.8ï52.5 ʤ) ʥʘʭʦʜʠʪʩʷ ʧʨʦʩʣʦʡ ʘʣʝʚʨʠʪʘ, ʪʦʥʢʦʟʝʨʥʠʩʪʦʛʦ, ʩʚʝʪʣʦ-

ʩʝʨʦʛʦ, ʩ ʦʨʛʘʥʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ. ɺ ʩʢʚ. 532, ʵʪʦʪ ʞʝ ʧʨʦʩʣʦʡ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ 24.0ï

21.0 ʤ. 

ɺ ʩʢʚ. 533 ʬʫʥʜʘʤʝʥʪ ʥʝ ʚʩʢʨʳʪ (ʨʠʩ. 4.3). ʆʧʨʦʙʦʚʘʥʥʘʷ 117-ʤʝʪʨʦʚʘʷ ʯʘʩʪʴ ʘʥʦʩʦʚʩʢʦʡ 

ʩʚʠʪʳ ʨʘʩʯʣʝʥʷʝʪʩʷ ʥʘ 3 ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ ʧʘʯʢʠ. 
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ʇʘʯʢʘ 1 (ʠʥʪʝʨʚʘʣ 315.0ï306.0 ʤ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʣʝʚʨʦʣʠʪʦʤ ʯʝʨʥʳʤ, ʪʝʤʥʦ-ʩʝʨʳʤ 

ʪʦʥʢʦʟʝʨʥʠʩʪʳʤ, ʩ ʧʨʠʤʝʩʴʶ ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʧʝʩʯʘʥʠʢʘ ʠ ʚʢʣʶʯʝʥʠʷʤʠ ʯʝʨʥʦʛʦ ʜʝʪʨʠʪʦʚʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ʆʪʣʦʞʝʥʠʷ ʪʦʣʱʠ ʤʝʩʪʘʤʠ ʥʘʩʳʱʝʥʳ ʜʠʘʪʦʤʦʚʳʤʠ ʚʦʜʦʨʦʩʣʷʤʠ. 

ʇʘʯʢʘ 2 (ʠʥʪʝʨʚʘʣ 306.0ï240.3 ʤ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʝʨʝʜʦʚʘʥʠʝʤ ʧʝʩʯʘʥʠʢʦʚ, ʩʝʨʳʭ, ʩ 

ʞʝʣʪʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ, ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʠ ʧʝʩʯʘʥʠʢʦʚ, ʞʝʣʪʦʚʘʪʦ-ʙʫʨʳʭ, ʨʘʟʥʦʟʝʨʥʠʩʪʳʭ, ʩ 

ʛʣʠʥʠʩʪʦ-ʘʣʝʚʨʠʪʦʚʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ (15ï20 %), ʩ ʧʨʠʤʝʩʴʶ ʜʨʝʩʚʳ ʠ ʱʝʙʥʷ ʙʝʣʳʭ ʧʦʣʝʚʳʭ 

ʰʧʘʪʦʚ, ʜʳʤʯʘʪʦʛʦ ʢʚʘʨʮʘ. ɺ ʠʥʪʝʨʚʘʣʝ 252.8ï255 ʤ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʦʩʣʦʠ ʧʝʩʢʘ, ʙʫʨʦʛʦ, 

ʦʭʨʠʩʪʦʛʦ, ʧʨʦʧʠʪʘʥʥʦʛʦ ʛʠʜʨʦʦʢʠʩʣʘʤʠ ʞʝʣʝʟʘ. 

ʇʘʯʢʘ 3 (ʠʥʪʝʨʚʘʣ 240.3ï198.0 ʤ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʧʝʩʯʘʥʠʢʦʚ ʦʭʨʠʩʪʦʛʦ, 

ʨʳʞʝ-ʞʝʣʪʦʚʘʪʦʛʦ (ʣʠʤʦʥʠʪʠʟʠʨʦʚʘʥʥʦʛʦ), ʨʘʟʥʦʟʝʨʥʠʩʪʦʛʦ ʩ ʟʘʧʦʣʥʠʪʝʣʝʤ ʛʣʠʥʠʩʪʦ-

ʘʣʝʚʨʠʪʦʚʳʤ (ʜʦ 20%), ʩ ʧʨʠʤʝʩʴʶ ʜʨʝʩʚʳ ʠ ʱʝʙʝʥʷ ʙʝʣʳʭ ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ, ʜʳʤʯʘʪʦʛʦ ʢʚʘʨʮʘ 

ʠ ʪʝʤʥʦʮʚʝʪʥʳʭ ʤʠʥʝʨʘʣʦʚ (ʙʠʦʪʠʪ, ʘʤʬʠʙʦʣ). 

 

4.2.3. ʏʝʪʚʝʨʪʠʯʥʳʝ ʧʦʣʠʬʘʮʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ 

ɺ ʩʢʚ. 532 ʠ 531 ʦʪʣʦʞʝʥʠʷ ʩ ʨʘʟʤʳʚʦʤ ʟʘʣʝʛʘʶʪ ʥʘ ʘʥʦʩʦʚʩʢʦʡ ʩʚʠʪʝ ʠ ʚʢʣʶʯʘʶʪ 

ʩʤʝʰʘʥʥʳʝ ʘʣʣʶʚʠʘʣʴʥʳʝ, ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʠ ʜʝʣʶʚʠʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʩʣʦʞʝʥʥʳʝ ʩʣʘʙʦ 

ʦʢʘʪʘʥʥʳʤ ʛʘʣʝʯʥʦ-ʛʣʳʙʦʚʳʤ ʠ ʧʝʩʯʘʥʦ-ʱʝʙʥʠʩʪʳʤ ʤʘʪʝʨʠʘʣʦʤ. ɺ ʛʘʣʴʢʝ ʥʘʭʦʜʠʪʩʷ ʢʚʘʨʮ ʠ 

ʛʨʘʥʠʪʳ ʚʠʪʠʤʢʘʥʩʢʦʛʦ, ʙʘʨʛʫʟʠʥʩʢʦʛʦ ʠʥʪʨʫʟʠʚʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʇʝʩʦʢ ʠʤʝʝʪ ʧʦʣʠʤʠʢʪʦʚʳʡ 

ʩʦʩʪʘʚ. ʆʨʛʘʥʠʯʝʩʢʠʝ ʚʢʣʶʯʝʥʠʷ ʨʝʜʢʠ (ʨʠʩ. 4.3) [Hassan et al., 2019]. ʆʪʣʦʞʝʥʠʷ ʩʢʚ. 533, 

ʚʩʢʨʳʪʳʝ ʚ ʠʥʪʝʨʚʘʣʝ 198.0ï4.5 ʤ, ʠʤʝʶʪ ʧʝʩʯʘʥʳʡ ʩʦʩʪʘʚ, ʩʝʨʳʡ, ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʡ, ʩʨʝʜʥʝ-

ʤʝʣʢʦʟʝʨʥʠʩʪʳʡ ʠ ʪʦʥʢʦ-ʤʝʣʢʦʟʝʨʥʠʩʪʳʡ ʩ ʨʝʜʢʠʤ ʤʝʣʢʠʤ ʛʨʘʚʠʝʤ ʠ ʤʝʣʢʠʤʠ ʛʘʣʴʢʘʤʠ 

ʛʨʘʥʠʪʥʦʛʦ ʩʦʩʪʘʚʘ. ʅʘ ʛʣʫʙʠʥʘʭ 177.0ï178.0 ʤ ʚʩʪʨʝʯʝʥ ʧʨʦʩʣʦʡ ʩʝʨʦʛʦ ʘʣʝʚʨʦʣʠʪʘ (ʩʤ. ʨʠʩ. 4.3). 

 

4.3. ʈʘʟʨʝʟ ɹʦʨʦʛʦʣ-ɸʨʛʘʜʘ 

ʅʘ ʫʯʘʩʪʢʘʭ ɹʦʨʦʛʦʣ ʠ ɸʨʛʘʜʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʢʚ. 537 ʠ 538 ʚʩʢʨʳʪʳ ʯʝʪʚʝʨʪʠʯʥʳʝ 

ʦʪʣʦʞʝʥʠʷ. ɺ ʩʢʚ. 537 (ʫʯʘʩʪʦʢ ɹʦʨʦʛʦʣ) ʯʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʠʤʝʶʪ ʤʦʱʥʦʩʪʴ 237 ʤ. ʆʥʠ 

ʟʘʣʝʛʘʶʪ ʥʘ ʛʨʘʥʠʪʦʠʜʘʭ ʬʫʥʜʘʤʝʥʪʘ ʚʠʪʠʤʢʘʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʨʘʩʯʣʝʥʷʶʪʩʷ ʥʘ 5 

ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʧʘʯʝʢ (ʨʠʩ. 4.3). 

ʇʘʯʢʘ 1 (ʠʥʪʝʨʚʘʣ 237.0ï231.0 ʤ) ʩʣʦʞʝʥʘ ʜʨʝʩʚʷʥʥʠʢʦʤ, ʩʚʝʪʣʦ-ʩʝʨʳʤ, ʢʨʝʤʦʚʳʤ, 

ʞʝʣʪʦʚʘʪʦ-ʩʝʨʳʤ, ʩ ʧʨʠʤʝʩʴʶ ʨʘʟʥʦʟʝʨʥʠʩʪʦʛʦ ʧʝʩʢʘ ʠ ʱʝʙʥʷ ʛʨʘʥʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ. ɿʘʧʦʣʥʠʪʝʣʴ 

ʘʣʝʚʨʠʪʦ-ʛʣʠʥʠʩʪʳʡ (7ï10 %). 

ʇʘʯʢʘ 2 (ʠʥʪʝʨʚʘʣ 231.0ï220.5 ʤ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʧʝʩʯʘʥʠʢʦʚ ʩʝʨʦ- 

ʟʝʣʝʥʦʚʘʪʦʛʦ ʮʚʝʪʘ, ʨʘʟʥʦʟʝʨʥʠʩʪʳʭ, ʩ ʦʙʣʦʤʢʠ ʛʨʘʥʠʪʥʦʛʦ ʩʦʩʪʘʚʘ. 

ʇʘʯʢʘ 3 (ʠʥʪʝʨʚʘʣ 220.5ï216.5 ʤ) ʩʣʦʞʝʥʘ ʧʝʩʯʘʥʠʢʦʤ, ʟʝʣʝʥʦʚʘʪʳʤ, ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʤ, 

ʣʠʤʦʥʠʪʠʟʠʨʦʚʥʥʳʤ. ɺ ʠʥʪʝʨʚʘʣʝ 219.8ï218.7 ʤ ʥʘʭʦʜʠʪʩʷ ʩʣʦʡ ʛʣʠʥʳ, ʩʦʦʩʪʦʷʱʠʡ ʠʟ ʪʨʝʭ 
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ʧʨʦʩʣʦʝʚ: ʧʨʦʩʣʦʡ 0.2 ʤ ʛʣʠʥʳ, ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦʡ, ʧʣʦʪʥʦʡ, ʩʤʝʥʷʝʪʩʷ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ 

ʧʨʦʩʣʦʝʤ 0.6 ʤ ʛʣʠʥʳ, ʩʝʨʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʦʡ ʠ ʝʱʝ ʚʳʰʝ ï ʧʨʦʩʣʦʝʤ 0.3 ʤ ʛʣʠʥʳ, ʪʝʤʥʦ-

ʢʦʨʠʯʥʝʚʦʡ, ʩ ʪʦʥʢʠʤʠ ʯʝʨʥʳʤʠ ʩʣʦʡʢʘʤʠ. 

ʇʘʯʢʘ 4 (ʠʥʪʝʨʚʘʣ 216.5ï151.0 ʤ) ʦʙʨʘʟʦʚʘʥʘ ʧʝʩʢʦʤ, ʨʘʟʥʦʟʝʨʥʠʩʪʳʤ, ʩʚʝʪʣʦ-

ʢʦʨʠʯʥʝʚʳʤ ʩ ʥʝʙʦʣʴʰʦʡ ʧʨʠʤʝʩʴʶ ʨʘʟʥʦʨʘʟʤʝʨʥʦʡ ʛʘʣʴʢʠ (ʜʦ 5 % ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ). ʇʦ 

ʩʪʝʧʝʥʠ ʦʢʘʪʘʥʥʦʩʪʠ ʦʙʣʦʤʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 1 ʢʣʘʩʩʫ ʧʦ ʰʢʘʣʝ ʍʘʙʘʢʦʚʘ. ɻʘʣʴʢʘ 

ʨʘʟʥʦʛʦ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ (ʛʨʘʥʦʜʠʦʨʠʪ, ʛʨʘʥʠʪ, ʤʝʣʢʦʟʝʨʥʠʩʪʳʡ ʜʠʦʨʠʪ). ʇʝʩʦʢ 

ʭʦʨʦʰʦ ʧʨʦʤʳʪ. ʩʣʘʙʦ ʣʠʤʦʥʠʪʠʟʘʮʠʨʦʚʘʥ. ɺ ʛʣʫʙʠʥʥʦʤ ʠʥʪʝʨʚʘʣʝ 204.0ï203.5 ʤ ʚʩʪʨʝʯʝʥʘ 

ʛʣʳʙʘ ʠʟʤʝʥʝʥʥʦʛʦ ʛʨʘʥʦʜʠʦʨʠʪʘ (0.2 ʤ). 

ʇʘʯʢʘ 5 (ʠʥʪʝʨʚʘʣ 151.0ï0.6 ʤ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʪʣʦʞʝʥʠʷʤʠ ʧʝʩʢʘ, ʩʝʨʦʚʦʛʦ, ʩʚʝʪʣʦ-

ʢʦʨʠʯʥʝʚʦʛʦ, ʩʨʝʜʥʝ-ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʠ ʪʦʥʢʦ-ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʩ ʨʝʜʢʠʤ ʤʝʣʢʠʤ ʛʨʘʚʠʝʤ ʠ 

ʤʝʣʢʠʤʠ ʛʘʣʴʢʘʤʠ (ʜʦ 3 ʩʤ) 2ï3 ʢʣʘʩʩʘ ʦʢʘʪʘʥʥʦʩʪʠ, ʛʨʘʥʠʪʥʦʛʦ ʩʦʩʪʘʚʘ. ɺʳʰʝ (ʠʥʪʝʨʚʘʣ 0.6ï0 

ʤ) ʥʘʭʦʜʠʪʩʷ ʩʦʚʨʝʤʝʥʥʳʡ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʡ ʩʣʦʡ. 

ʉʢʚ. 538 (ʫʯʘʩʪʦʢ ɸʨʛʘʜʘ) ʚʩʢʨʳʪʳ ʦʪʣʦʞʝʥʠʷ, ʧʦʜʩʪʠʣʘʶʱʠʝ ʦʩʘʜʦʯʥʫʶ ʪʦʣʱʫ ʫʚʘʣʘ 

ɺʝʨʭʥʠʡ ʂʫʡʪʫʥ ʠ ʥʘʨʘʱʠʚʘʶʱʠʝ ʥʠʞʥʶʶ ʯʘʩʪʴ ʨʘʟʨʝʟʘ, ʩʦʩʪʘʚʣʝʥʥʦʛʦ ʜʣʷ ʧʝʩʯʘʥʦʡ ʪʦʣʱʠ 

ɺ.ʃ. ʂʦʣʦʤʠʡʮʝʤ ʠ ʈ.ʎ ɹʫʜʘʝʚʳʤ [Kolomiets, 2015] (ʨʠʩ. 4.4). ʇʨʠ ʦʙʱʝʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

ʤʘʪʝʨʠʘʣʘ ʩʢʚ. 538 ʧʝʩʢʠ, ʧʦʜʦʙʥʳʝ ʪʦʣʱʝ ʢʫʡʪʫʥʘ, ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʜʦ ʛʣʫʙʠʥʳ 100.7 ʤ. ʅʠʞʝ 

ʥʘʤʝʪʠʣʩʷ ʧʝʨʝʭʦʜ ʢ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʦʡ ʪʦʣʱʝ ʩ ʨʝʟʢʦʚʳʨʘʞʝʥʥʦʡ ʨʠʪʤʠʯʥʦʩʪʴʶ [ʍʘʩʩʘʥ ʠ 

ʜʨ., 2019ʘ]. ɺ ʠʥʪʝʨʚʣʝ 355.0ï100.7 ʤ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʘʣʣʶʚʠʘʣʴʥʳʝ ʨʠʪʤʳ, ʦʪʨʘʟʠʚʰʠʝ 

ʠʟʤʝʥʝʥʠʝ ʜʠʥʘʤʠʢʠ ʚʦʜʥʦʛʦ ʧʦʪʦʢʘ ʨʝʯʥʦʡ ʜʦʣʠʥʳ. ʂʘʞʜʳʡ ʨʠʪʤ ʥʘʯʠʥʘʣʩʷ ʩʣʦʝʤ ʧʝʩʢʘ 

ʨʘʟʣʠʯʥʦʡ ʟʝʨʥʠʩʪʦʩʪʠ, ʦʪ ʢʨʫʧʥʦʡ ʜʦ ʤʝʣʢʦʡ, ʠʥʦʛʜʘ ʧʝʨʝʭʦʜʠʚʰʝʡ ʚ ʛʨʘʚʝʣʠʪʦʚʫʶ ʠ 

ʤʝʣʢʦʛʘʣʝʯʥʠʢʦʚʫʶ ʨʘʟʤʝʨʥʦʩʪʴ, ʠ ʩʤʝʥʷʣʩʷ ʩʣʦʝʤ ʩʝʨʦʮʚʝʪʥʦʛʦ ʦʜʥʦʨʦʜʥʦʛʦ ʘʣʝʚʨʠʪʘ. 

ɺʩʢʨʳʪʘʷ ʪʦʣʱʘ ʥʘʩʯʠʪʳʚʘʝʪ 18 ʨʠʪʤʦʚ ʠ ʧʦ ʭʘʨʘʢʪʝʨʫ ʠʭ ʩʤʝʥʳ ʩʥʠʟʫ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ 

ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʯʝʪʳʨʝ ʠʥʪʝʨʚʘʣʘ. ʇʝʨʚʳʡ ʠʥʪʝʨʚʘʣ (355.0ï302.9 ʤ) ʧʨʝʜʩʪʘʚʣʝʥ ʧʷʪʴʶ 

ʨʠʪʤʘʤʠ ʯʝʨʝʜʫʶʱʝʡʩʷ ʤʦʱʥʦʩʪʠ ʦʪ ʤʠʥʠʤʘʣʴʥʦʡ (5 ʤ) ʢ ʤʘʢʩʠʤʘʣʴʥʦʡ (19 ʤ). ɺʪʦʨʦʡ 

ʠʥʪʝʨʚʘʣ (302.9ï244.0 ʤ) ʚʢʣʶʯʘʝʪ 6 ʨʠʪʤʦʚ, ʤʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʢʦʪʦʨʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʥʠʟʫ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ ʦʪ 1.7 ʜʦ 18.5 ʤ. ʊʨʝʪʠʡ ʠʥʪʝʨʚʘʣ (244ï170 ʤ) ʦʙʲʝʜʠʥʷʝʪ 

3 ʨʠʪʤʘ: ʥʘʯʘʣʴʥʳʡ ʠ ʟʘʚʝʨʰʘʶʱʠʡ ʩ ʤʦʱʥʦʩʪʴʶ ʦʪʣʦʞʝʥʠʡ 12ï14 ʤ, ʩʨʝʜʥʠʡ ʩ ʤʦʱʥʦʩʪʴʶ 

ʦʪʣʦʞʝʥʠʡ 43 ʤ. ʏʝʪʚʝʨʪʳʡ ʠʥʪʝʨʚʘʣ (170ï109 ʤ) ʚʢʣʶʯʘʝʪ 4 ʨʠʪʤʘ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʩ 

ʦʜʠʥʘʢʦʚʦʡ ʤʦʱʥʦʩʪʴʶ ʦʪʣʦʞʝʥʠʡ 15ï18 ʤ. ʈʠʪʤʠʯʥʘʷ ʪʦʣʱʘ ʚʝʥʯʘʝʪʩʷ ʧʝʨʝʭʦʜʥʳʤ ʩʣʦʝʤ 

109.0ï100.7 ʤ ʩ ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʩʣʦʠʩʪʦʩʪʴʶ (ʨʠʩ. 4.5). 
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ʈʠʩ. 4.4. ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʟ. ɹʘʡʢʘʣ (ʘ), ʛʝʦʣʦʛʠʯʝʩʢʘ ̫ʩʭʝʤʘ ʫʯʘʩʪʢʘ 

ɸʨʛʘʜʠʥʩʢʦʛʦ ʦʪʨʦʛʘ (ʙ) ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʧʦ ʣʠʥʠʠ ɸɹ (ʚ) (ʥʘ ʦʩʥʦʚʝ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʠʟ ʦʪʯʝʪʦʚ çʉʦʩʥʦʚʛʝʦʣʦʛʠʷè ʩ ʠʟʤʝʥʝʥʠʷʤʠ 

ʘʚʪʦʨʘ) [ʍʘʩʩʘʥ ʠ ʜʨ., 2019ʘ].  

1ï3 ï ʯʝʪʚʝʨʪʠʯʥʳʝ ʦʩʘʜʦʯʥʳʝ ʦʪʣʦʞʝʥʠʷ: 1 ï ʧʦʡʤʝʥʥʳʝ, 2 ï ʘʣʣʶʚʠʡ ʥʘʜʧʦʡʤʝʥʥʳʭ ʪʝʨʨʘʩ, 3 ï ʘʣʣʶʚʠʘʣʴʥʦ-ʦʟʝʨʥʳʝ; 4 ï ʘʥʦʩʦʚʩʢʘʷ 

ʩʚʠʪʘ, 5 ï ʪʘʥʭʦʡʩʢʘʷ ʩʚʠʪʘ; 6ï10 ï ʧʦʨʦʜʳ ʬʫʥʜʘʤʝʥʪʘ: 6ï7 ï ʚʠʪʠʤʢʘʥʩʢʠʡ ʠʥʪʨʫʟʠʚʥʳʡ ʢʦʤʧʣʝʢʩ ʧʝʨʚʦʡ (6) ʠ ʚʪʦʨʦʡ (7) ʬʘʟ, 8 ï ʙʘʨʛʫʟʠʥʩʢʠʡ  

ʠʥʪʨʫʟʠʚʥʳʡ ʢʦʤʧʣʝʢʩ, 9 ï ʥʷʥʜʦʥʠʥʩʢʘʷ ʩʚʠʪʘ; 10 ï ʛʘʨʛʠʥʩʢʘʷ ʩʚʠʪʘ; 11 ï ʢʨʫʧʥʳʡ ʨʘʟʣʦʤ, ʚʳʨʘʞʝʥʥʳʡ ʚ ʨʝʣʴʝʬʝ (ʘ) ʠ ʩʢʨʳʪʳʡ ʧʦʜ ʯʝʭʣʦʤ 

ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ (ʙ); 12 ï ʥʦʤʝʨ ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʩʢʚʘʞʠʥʳ; 13 ï ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʨʘʩʯʠʩʪʢʠ ʧʝʩʯʘʥʦʛʦ ʫʩʪʫʧʘ.
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ʈʠʩ. 4.5. ʉʤʝʥʘ 

ʨʠʪʤʦʚ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʦʡ 

ʪʦʣʱʠ ʦʜʥʦʨʦʜʥʦʡ ʧʝʩʯʘʥʦʡ 

ʪʦʣʱʝʡ. ʉʭʝʤʘ ʩʦʩʪʘʚʣʝʥʘ 

ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ 

ʢʝʨʥʘ ʩʢʚ. 538. 
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4.4. ʇʝʪʨʦʛʨʘʬʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʨʦʜ 

ɺ ʭʦʜʝ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʣʶʯʝʚʳʭ ʦʙʨʘʟʮʦʚ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ 

(ʜʦʪʘʥʭʦʡʩʢʦʡ ʪʦʣʱʠ, ʪʘʥʭʦʡʩʢʦʡ ʠ ʘʥʦʩʦʚʩʢʦʡ ʩʚʠʪ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʰʣʠʬʦʚ ʚʳʷʚʣʷʶʪʩʷ 

ʨʘʟʥʳʝ ʣʠʪʦʪʠʧʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʫʩʣʦʚʠ ̫ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʝ (ʨʠʩ. 4.6). 

ɺ ʦʩʥʦʚʫ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʝʩʯʘʥʳʭ ʧʦʨʦʜ ʧʦʣʦʞʝʥ ʩʦʩʪʘʚ ʦʙʣʦʤʦʯʥʳʭ ʟʝʨʝʥ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʘʛʨʘʤʤ ɺ.ʅ. ʐʚʘʥʦʚʘ [1987], ʅ.ɺ. ʃʦʛʚʠʥʝʥʢʦ [1974] ʠ ʌ.ɼʞ. ʇʝʪʪʠʜʞʦʥʘ 

[Pettijohn, 1975]. 

 

ʈʠʩ. 4.6. ʃʠʪʦʣʦʛʠʯʝʩʢʠʝ ʢʦʣʦʥʢʠ ʢʝʨʥʘ ʩʢʚ. 545, 508, 513 (ʫʯʘʩʪʦʢ ʋʨʦ), 531 ʠ 532 

(ʫʯʘʩʪʦʢ ɹʦʜʦʥ) ʩ ʚʳʜʝʣʝʥʠʝʤ ʣʠʪʦʪʠʧʦʚ (ʦʙʲʷʩʥʝʥʠʷ ʚ ʪʝʢʩʪʝ). ʄʘʣʦʤʦʱʥʦʝ ʧʝʨʝʩʣʘʠʚʘʥʠʝ, 

ʥʝʚʦʟʤʦʞʥʦʝ ʧʦʢʘʟʘʪʴ ʚ ʤʘʩʰʪʘʙʝ, ʧʦʢʘʟʘʥʦ*. ʋʩʣ. ʦʙʦʟʥ. ʩʤ. ʨʠʩ. 4.1. ʉʭʝʤʘ ʩʦʩʪʘʚʣʝʥʘ ʘʚʪʦʨʦʤ. 
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ʅʘ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʡ ʜʠʘʛʨʘʤʤʝ ʅ.ɺ. ʃʦʛʚʠʥʝʥʢʦ (ʨʠʩ. 4.7 ʘ) ʬʠʛʫʨʘʪʠʚʥʳʝ ʪʦʯʢʠ 

ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʨʦʜ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʧʦʣʝ ʘʨʢʦʟʦʚ, ʘʨʢʦʟʦʛʨʘʫʚʘʢʢ, ʢʚʘʨʮʝʚʦʧʦʣʝʚʦʰʧʘʪʦʚʳʭ ʠ 

ʣʠʪʦʠʜʥʳʭ ʘʨʢʦʟʦʚ. 

ʅʘ ʨʠʩ. 4.7 ʙ ʬʠʛʫʨʘʪʠʚʥʳʝ ʪʦʯʢʠ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʨʦʜ ʧʦʧʘʜʘʶʪ ʚ ʧʦʣʝ ʧʦʣʝʚʦʰʧʘʪʦʚʳʭ 

ʠ ʧʦʣʝʚʦʰʧʘʪʦʚʳʭ ʛʨʘʫʚʘʢʢ, ʚ ʤʝʥʴʰʝ ʩʪʝʧʝʥʠ ʚ ʧʦʣʝ ʘʨʢʦʟʦʚ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʦʜʥʦʡ ʧʨʦʙʳ 

ʪʘʥʭʦʡʩʢʦʡ ʩʚʠʪʳ (ʦʙʨ. 508/110.4), ʢʦʪʦʨʘʷ ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ ʢʚʘʨʮʝʚʳʭ ʛʨʘʫʚʘʢʢ, ʘ ʥʘ 

ʜʠʘʛʨʘʤʤʝ ʌ.ɼʞ. ʇʝʪʪʠʜʞʦʥʘ (ʨʠʩ. 4.7 ʚ) ï ʚ ʧʦʣʝ ʘʨʢʦʟʦʚ ʠ ʘʨʢʦʟʦʚʳʭ ʘʨʝʥʠʪʦʚ. 

 

ʈʠʩ. 4.7.  ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʝʩʯʘʥʳʭ ʧʦʨʦʜ ʜʦʪʘʥʭʦʡʩʢʦʡ ʪʦʣʱʠ, ʪʘʥʭʦʡʩʢʦʡ ʠ ʘʥʦʩʦʚʩʢʦʡ 

ʩʚʠʪ (ʫʯʘʩʪʢʠ ɹʦʜʦʥ ʠ ʋʨʦ): ʘ ï ʧʦ ʅ.ɺ. ʃʦʛʚʠʥʝʥʢʦ [Logvinenko, 1974] ʙ ï ʧʦ ɺ. ʅ. ʐʚʘʥʦʚʫ 

[1987]; ʚ ï ʧʦ ʌ.ɼʞ. ʇʝʪʪʠʜʞʦʥʫ [Pettijohn, 1975]. 

 

ʉʦʦʪʥʦʰʝʥʠʷ ʤʠʥʝʨʘʣʦʚ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʨʝʥʪʛʝʥʦʬʘʟʦʚʳʤ ʘʥʘʣʠʟʦʤ ʚ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ɹʘʨʛʫʟʠʥʩʢʦʡ ʜʦʣʠʥʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 4.1. ʆʙʱʝʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʠʩʩʣʝʜʫʝʤʳʭ 

ʦʪʣʦʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʚ ʤʠʥʝʨʘʣʴʥʦʤ ʩʦʩʪʘʚʝ ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ 

(ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 45.56 %; ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ï 0.13), ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʦʜʥʦʨʦʜʥʳʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ (ʪʘʙʣ. 4.1). 
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ʉʨʝʜʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʩʪʘʣʴʥʳʭ ʤʠʥʝʨʘʣʦʚ ʩʦʩʪʘʚʣʷʶʪ (%): 21.67 (ʢʚʘʨʮ), 15 (ʢʘʦʣʠʥʠʪ), 

6.72 (ʛʠʜʨʦʩʣʶʜʘ), 4.17 (ʩʤʝʢʪʠʪ), 1.22 (ʭʣʦʨʠʪ), 1.44 (ʩʤʝʰʘʥʦʩʣʦʡʥʳʝ). ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʠʭ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʘʟʥʦʨʦʜʥʦʝ (ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʘʨʠʘʮʠʠ ʙʦʣʝʝ 0.40). 

ʄʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʦʪʣʦʞʝʥʠʡ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣ. 4.2 (ʩʥʠʟʫ ʚʚʝʨʭ). ʆʟʝʨʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ʨʘʥʥʝʛʦ ʤʠʦʮʝʥʘ ʪʘʥʭʦʡʩʢʦʡ ʩʚʠʪʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʦʣʝʚʳʭ 

ʰʧʘʪʦʚ. ʇʨʠ ʵʪʦʤ ʢʚʘʨʮ ʠ ʛʣʠʥʠʩʪʳʝ ʤʘʪʝʨʠʘʣʳ ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʨʘʚʥʦʤ ʢʦʣʠʯʝʩʪʚʝ 

(23.33 % ʠ 24.67 %). ʉʨʝʜʠ ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ ʧʨʝʦʙʣʘʜʘʶʪ ʢʘʦʣʠʥʠʪ (ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ 15 

%) ʠ ʛʠʜʨʦʩʣʶʜʘ (5.67 %). ɼʘʥʥʘʷ ʪʦʣʱʘ ʦʪʣʠʯʘʝʪʩʷ ʦʜʥʦʨʦʜʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʡ 

ʚʩʝʭ ʦʩʥʦʚʥʳʭ ʤʠʥʝʨʘʣʦʚ. 

ʊʘʙʣʠʮʘ 4.1 

ʈʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʦʪʣʦʞʝʥʠʡ 

 

ʇʨʠʤʝʯʘʥʠʝ: ʍʩʨ. ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ, %; s ï ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ; V ï ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ; 

ʤʠʥʝʨʘʣʳ: ʂʚ ï ʢʚʘʨʮ, ʇ.ʰʧ. ï ʧʦʣʝʚʦʡ ʰʧʘʪ, ʂ ïʢʘʦʣʠʥʠʪ, ɻʩ ï ʛʠʜʨʦʩʣʶʜʘ, ʉʤ ï ʩʤʝʢʪʠʪ, ʍ ï ʭʣʦʨʠʪ, ɻʩ-ʉʤ ï 

ʩʤʝʰʘʥʦʩʣʦʡʥʳʡ ʤʠʥʝʨʘʣ ʛʠʜʨʦʩʣʶʜʘ-ʩʤʝʢʪʠʪ. 

 

ʊʦʣʱʘ ˉ ʦʙʨʘʟʮʘ ʂʚ ʇ.ʰʧ. ʂ ɻʩ ʉʤ ʍ ɻʩ-ʉʤ 

   

ɸ
ʥ
ʦ
ʩ
ʦ
ʚ
ʩ
ʢ
ʘ
ʷ
 
ʩ
ʚ
ʠ
ʪ
ʘ

 

  

531/43 25 55 10 5 5 0 2 

531/53.5 15 45 25 15 0 0 0 

531/59 20 50 10 5 5 2 5 

531/61 10 40 25 10 5 2 5 

532/10 5 35 15 5 15 0 0 

532/23 35 50 5 5 0 5 0 

45/455 30 55 10 5 2 2 0 

96/545 20 50 15 10 2 0 0 

ɺ
ʝ
ʨ
ʭ
ʥ
ʷ
ʷ
 

ʪ
ʦ
ʣ
ʱ
ʘ
 

ʪ
ʘ
ʥ
ʭ
ʦ
ʡ
ʩ
ʢ
ʦ
ʡ
 

ʩ
ʚ
ʠ
ʪ
ʳ

 (
ʦ
ʟ
ʝ
ʨ
ʥ
ʘ
ʷ
 

ʬ
ʘ
ʮ
ʠ
ʷ
)

 

531/63 35 40 10 10 0 0 0 

532/58 20 40 25 10 2 5 0 

532/82 20 40 15 10 10 0 5 

ʅ
ʠ
ʞ
ʥ
ʷ
ʷ
 
ʪ
ʦ
ʣ
ʱ
ʘ
 

ʪ
ʘ
ʥ
ʭ
ʦ
ʡ
ʩ
ʢ
ʦ
ʡ
 
ʩ
ʚ
ʠ
ʪ
ʳ

 

ɸ
ʣ
ʣ
ʶ
ʚ
ʠ
ʘ
ʣ
ʴ

-

ʥ
ʳ
ʝ
 
ʠ
 

ʦ
ʟ
ʝ
ʨ
ʥ
ʦ

-

ʙ
ʦ
ʣ
ʦ
ʪ
ʥ
ʳ
ʝ
 

ʬ
ʘ
ʮ
ʠ
ʠ

 

531/111.5 35 45 10 5 5 0 0 

531/121 15 45 10 5 2 2 0 

532/131 20 55 10 2 10 0 2 

532/201 15 40 30 2 10 0 5 

 

ʆ
ʟ
ʝ
ʨ
ʥ
ʘ
ʷ
 

ʬ
ʘ
ʮ
ʠ
ʷ

 

545/125 35 45 5 5 2 0 2 

545/144.4 20 50 20 2 0 2 0 

545/167 15 40 20 10 0 2 0 

ʍʩʨ. 21,67 45.56 15.00 6.72 4.17 1.22 1.44 

s 8.82 5.98 7.26 3.52 4.30 1.62 2.03 

V 0.41 0.13 0.48 0.52 1.03 1.32 1.41 
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ʋʛʣʝʥʦʩʥʳʝ ʦʪʣʦʞʝʥʠʷ ʥʠʞʥʝʡ ʪʦʣʱʠ ʪʘʥʭʦʡʩʢʦʡ ʩʚʠʪʳ (ʫʯʘʩʪʦʢ ɹʦʜʦʥ) ʠʤʝʶʪ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ (46.25 %) ʠ ʩʨʝʜʥʝʝ ï ʢʚʘʨʮʘ ʠ ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʡ ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ ʥʦʩʠʪ ʨʘʟʥʦʨʦʜʥʳʡ ʭʘʨʘʢʪʝʨ 

(ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ 0.58). ɺ ʦʩʥʦʚʥʦʤ ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʦʣʠʥʠʪʦʤ (15 %) ʠ ʩʤʝʢʪʠʪʦʤ 

(6.75 %). 

ʆʟʝʨʥʳʝ ʦʪʣʦʞʝʥʠʷ ʚʝʨʭʥʝʡ ʪʦʣʱʠ ʪʘʥʭʦʡʩʢʦʡ ʩʚʠʪʳ (ʫʯʘʩʪʦʢ ɹʦʜʦʥ) ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʤʘʢʩʠʤʘʣʴʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʚʘʨʮʘ (ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 27.5 %; ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ 0.26) ʠ 

ʧʦʚʳʰʝʥʥʳʤ ï ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ (29.75 %), ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʦʣʠʥʠʪʦʤ (15 %) ʠ 

ʛʠʜʨʦʩʣʶʜʦʡ (8.75 %). 

ʆʪʣʦʞʝʥʠʷ ʘʥʦʩʦʚʩʢʦʡ ʩʚʠʪʳ ʦʪʣʠʯʘʶʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʣʠʥʠʩʪʳʭ 

ʤʠʥʝʨʘʣʦʚ (ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 30.71 %; ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ 0.33) ʠ ʤʠʥʠʤʘʣʴʥʳʤʠ ï ʢʚʘʨʮʘ 

(17.86 %) ʠ ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ (41.14 %). ɻʣʠʥʠʩʪʳʝ ʤʠʥʝʨʘʣʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʦʣʠʥʠʪʦʤ (15.71 

%), ʛʠʜʨʦʩʣʶʜʦʡ (7.86 %) ʠ ʩʤʝʢʪʠʪʦʤ (4.86 %). 

ʊʘʙʣʠʮʘ 4.2 

ʈʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ  

ʇʨʠʤʝʯʘʥʠʝ: n ï ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʟʮʦʚ. 

  

 

4.4.1. ɼʦʪʘʥʭʦʡʩʢʘʷ ʪʦʣʱʘ 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ 

ʉʦʜʝʨʞʘʥʠʝ ʤʠʥʝʨʘʣʦʚ, % 

ʂʚʘʨʮ ʇʦʣʝʚʳʝ ʰʧʘʪʳ ɻʣʠʥʠʩʪʳ ʤʠʥʝʨʘʣʳ 

ɸʥʦʩʦʚʩʢʘʷ ʩʚʠʪʘ (n=7) 

ʍʩʨ. 17.86 41.14 30.71 

s 8.01 6.74 10.05 

V 0.45 0.14 0.33 

ɺʝʨʭʥʷʷ ʧʦʜʩʚʠʪʘ ʪʘʥʭʦʡʩʢʦʡ ʩʚʠʪʳ (ʦʟʝʨʥʘʷ ʬʘʮʠʷ) (n=4) 

ʍʩʨ. 27.5 42.5 29.75 

s 7.18 4.73 11.58 

V 0.26 0.11 0.39 

ʅʠʞʥʷʷ ʧʦʜʩʚʠʪʘ ʪʘʥʭʦʡʩʢʦʡ ʩʚʠʪʳ (ʫʛʣʝʥʦʩʥʘʷ ʬʘʮʠʷ) (n=4) 

ʍʩʨ. 21.25 46.25 24.75 

s 3.29 6.24 14.41 

V 0.15 0.13 0.58 

ʅʠʞʥʷʷ ʧʦʜʩʚʠʪʘ ʪʘʥʭʦʡʩʢʦʡ ʩʚʠʪʳ (ʦʟʝʨʥʘʷ ʬʘʮʠʷ) (n=3) 

ʍʩʨ. 23.33 45 24.67 

s 4.19 5 5.04 

V 0.18 0.11 0.20 
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ɸʥʘʣʠʟ ʨʘʟʨʝʟʦʚ ʚʝʨʭʥʝʛʦ ʦʣʠʛʦʮʝʥʘ ʜʦʪʘʥʭʦʡʩʢʦʡ ʪʦʣʱʠ ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ ʜʚʘ 

ʩʪʨʫʢʪʫʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʘ ʩʣʦʝʚ ï ʧʩʝʬʠʪʦ-ʧʩʘʤʤʠʪʦʚʦʛʦ (ʚʢʣʶʯʘʝʪ DT-I ʠ DT-II) ʠ 

ʘʣʝʚʨʦʧʝʣʠʪʦʚʦʛʦ (DT-III).  

ʆʪʣʦʞʝʥʠʷ ʣʠʪʦʪʠʧʘ DT-I ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʘʥʠʝ ʨʘʟʨʝʟʘ ʜʦʪʘʥʭʦʡʩʢʦʡ ʪʦʣʱʠ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʣʠʤʠʢʪʦʚʳʤ ʛʨʘʚʝʣʠʪʦʤ (ʨʘʟʤʝʨ ʬʨʘʢʮʠʡ: 0.3ï0.6ï1 ʤʤ; 1.5ï2.1ï3 ʤʤ), 

ʧʝʩʯʘʥʠʩʪʳʤ ʛʨʘʚʝʣʠʪʦʤ (ʨʘʟʤʝʨ ʬʨʘʢʮʠʡ: 0.001ï0.1ï0.3ï1ï8.5 ʤʤ, ʝʜʠʥʠʯʥʳʝ 10.3 ʤʤ ʠ 12 ʤʤ) 

ʠʣʠ ʛʨʘʚʠʡʥʳʤ ʧʝʩʯʘʥʠʢʦʤ (ʨʘʟʤʝʨ ʬʨʘʢʮʠʡ: 0.001ï0.1; 0.1ï1.0 ʤʤ; 1.2ï4.8 ʤʤ), ʢʦʪʦʨʳʝ 

ʩʣʦʞʝʥʳ ʥʝ ʩʦʨʪʠʨʦʚʘʥʥʳʤ ʧʦʣʫʦʢʘʪʘʥʥʳʤ (ʜʦ 10 %), ʠ ʦʩʪʘʣʴʥʳʝ ï ʫʛʣʦʚʘʪʳʤ, ʥʝ ʦʢʘʪʘʥʥʳʤ 

ʦʙʣʦʤʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. ɼʣʷ ʛʨʘʚʝʣʠʪʦʚ, ʦʪʤʝʯʘʝʪʩʷ ʩʨʝʜʥʷʷ ʩʪʝʧʝʥʴ ʩʦʨʪʠʨʦʚʢʠ ʛʨʘʚʠʡʥʳʭ 

ʦʙʣʦʤʢʦʚ. ʉʨʝʜʠ ʥʠʭ ʨʘʟʣʠʯʘʶʪʩʷ ʦʢʘʪʘʥʥʳʝ (ʝʜʥʠʯʥʳʝ), ʧʦʣʫʦʢʘʪʘʥʥʳʝ (85 %) ʠ ʥʝʦʢʘʪʘʥʥʳʝ 

(15 %) ʦʙʣʦʤʢʠ. ɺ ʮʝʣʦʤ, ʜʣʷ ʧʦʨʦʜʳ ʭʘʨʘʢʪʝʨʥʘ ʧʩʝʬʠʪʦʚʘʷ, ʨʝʞʝ ʧʩʝʬʠʪʦ-ʧʩʘʤʤʠʪʦʚʘʷ 

ʩʪʨʫʢʪʫʨʘ ʠ ʧʷʪʥʠʩʪʘʷ ʪʝʢʩʪʫʨʘ (ʨʠʩ. 4.8). ʎʝʤʝʥʪ (18ï28 %) ʛʣʠʥʠʩʪʳʡ, ʞʝʣʝʟʠʩʪʦ-ʛʣʠʥʠʩʪʳʡ, 

ʙʘʟʘʣʴʥʦ-ʧʦʨʦʚʳʡ, ʚ ʦʙʨ. 513/287 (18 %) ï ʩʤʝʰʘʥʥʳʡ, ʧʦʨʦʚʳʡ, ʭʘʣʮʝʜʦʥʦʚʳʡ. ɺ ʩʦʩʪʘʚʝ 

ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʝʦʙʣʘʜʘʶʪ ʢʘʣʠʝʚʳʝ ʧʦʣʝʚʳʝ ʰʧʘʪʳ (27ï38 %), ʧʣʘʛʠʦʢʣʘʟ (14ï24 %) 

ʠ ʢʚʘʨʮ (18ï25 %). ɺʪʦʨʦʩʪʝʧʝʥʥʳʝ ʤʠʥʝʨʘʣʳ ï ʘʤʬʠʙʦʣ (1ï4 %) ʠ ʙʠʦʪʠʪ (2ï6 %), ʨʫʜʥʳʡ 

ʤʠʥʝʨʘʣ (ʤʘʛʥʝʪʠʪ) ï 1 %. ɸʢʮʝʩʩʦʨʥʳʝ ʤʠʥʝʨʘʣʳ: ʪʠʪʘʥʠʪ, ʣʝʡʢʦʢʩʝʥ, ʮʠʨʢʦʥ ʠ ʘʧʘʪʠʪ. ʂʨʦʤʝ 

ʪʦʛʦ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʦʙʣʦʤʢʠ (18ï25 %) ʚ ʦʩʥʦʚʥʦʤ ʛʨʘʥʠʪʘ. ʀʥʦʛʜʘ ʦʙʣʦʤʢʠ ʩʠʣʴʥʦ ʠʟʤʝʥʝʥʳ. 

ɺʩʪʨʝʯʝʥ ʦʙʣʦʤʦʢ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʨʝʣʠʢʪʦʚ ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʠ. 

ʏʘʩʪʴ ʦʙʣʦʤʢʦʚ ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ ʩʝʨʠʮʠʪʠʟʠʨʦʚʘʥʘ ʠ ʧʝʣʠʪʠʟʠʨʦʚʘʥʘ. ʂʘʣʠʰʧʘʪ ʚ 

ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥ ʤʠʢʨʦʢʣʠʥʦʤ. ʏʝʰʫʡʢʠ ʙʠʦʪʠʪʘ ʜʝʬʦʨʤʠʨʦʚʘʥʳ, ʯʘʩʪʴʶ 

ʭʣʦʨʠʪʠʟʠʨʦʚʘʥʳ, ʛʠʜʨʘʪʠʨʦʚʘʥʳ. ʀʭ ʢʨʘʷ ʨʘʩʱʝʧʣʝʥʳ. ɻʣʠʥʠʩʪʳʡ ʮʝʤʝʥʪ ʦʙʦʛʘʱʝʥ 

ʛʠʜʨʦʦʢʠʩʣʘʤʠ ʞʝʣʝʟʘ. ʆʪʤʝʯʘʝʪʩʷ ʪʘʢʞʝ ʠʣʴʤʝʥʠʪ ʚ ʣʝʡʢʦʢʩʝʥʦʚʦʤ ʘʛʨʝʛʘʪʝ. ɺ ʛʨʘʚʝʣʠʪʘʭ (ʦʙʨ. 

513/287) ʮʝʤʝʥʪʠʨʫʶʱʠʡ ʢʦʤʧʦʥʝʥʪ ʨʘʩʧʨʝʜʝʣʝʥ ʥʝʨʘʚʥʦʤʝʨʥʦ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʧʦʨ ʚ 

ʧʦʨʦʜʝ ʚʳʧʦʣʥʝʥʘ ʭʘʣʮʝʜʦʥʦʤ, ʦʙʨʘʟʫʶʱʠʤ ʪʘʢʞʝ ʢʨʫʩʪʠʬʠʢʘʮʠʦʥʥʳʝ ʧʨʝʨʳʚʠʩʪʳʝ ʦʙʦʣʦʯʢʠ. 

ɺ ʜʦʪʘʥʭʦʡʩʢʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʦʩʪʨʦʫʛʦʣʴʥʳʝ ʦʙʣʦʤʢʠ ʧʦʨʦʜ ʨʘʟʤʝʨʦʤ 

ʜʦ 60 ʩʤ. ʇʦʜ ʤʠʢʨʦʩʢʦʧʦʤ ʚʠʜʝʥ ʛʨʘʥʠʪʥʳʡ ʩʦʩʪʘʚ ʦʙʣʦʤʢʦʚ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʢʚʘʨʮʘ ʜʦ 30 %. ɺ 

ʩʦʩʪʘʚʝ ʦʙʣʦʤʢʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ: ʧʦʣʝʚʳʝ ʰʧʘʪʳ (ʢʘʣʠʰʧʘʪ ï 40 %, ʧʣʘʛʠʦʢʣʘʟ ï 27 %), ʢʚʘʨʮ ï 

30 %, ʙʠʦʪʠʪ ï 2 % ʠ ʨʫʜʥʳʡ ʤʠʥʝʨʘʣ ï 1 % (ʨʠʩ. 5.8 ʜ ʠ ʝ). ɸʢʮʝʩʩʦʨʥʳʝ ʤʠʥʝʨʘʣʳ: ʮʠʨʢʦʥ ʠ 

ʤʫʩʢʦʚʠʪ. ʂʘʣʠʰʧʘʪ ʪʨʝʱʠʥʦʚʘʪ. ɺ ʥʝʤ ʧʦʯʪʠ ʚʝʟʜʝ ʦʪʤʝʯʘʝʪʩʷ ʤʢʨʦʢʣʠʥʦʚʘʷ ʜʚʦʡʥʠʢʦʚʘʷ 

ʨʝʰʝʪʢʘ. ɺ ʧʨʠʢʦʥʪʘʢʪʦʚʳʭ ʟʦʥʘʭ ʩ ʢʘʣʠʰʧʘʪʦʤ ʚ ʧʣʘʛʠʦʢʣʘʟʝ ʦʪʤʝʯʘʶʪʩʷ ʤʠʨʤʝʢʠʪʦʚʳʝ 

ʚʨʦʩʪʢʠ ʢʚʘʨʮʘ. ʇʣʘʛʠʦʢʣʘʟ ʪʨʝʱʠʥʦʚʘʪ, ʩʣʘʙʦ ʟʦʥʘʣʝʥ ʠ ʩʣʝʛʢʘ ʩʝʨʠʮʠʪʠʟʠʨʦʚʘʥ. 

ɺ ʧʣʘʛʠʦʢʣʘʟʝ ʦʪʤʝʯʝʥʳ ʝʜʠʥʠʯʥʳʝ ʚʢʣʶʯʝʥʠʷ ʟʝʨʥ ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʠ. ʂʚʘʨʮ 

ʢʩʝʥʦʤʦʨʬʝʥ, ʚʳʧʦʣʥʷʝʪ ʧʨʦʤʝʞʫʪʢʠ ʤʝʞʜʫ ʜʨʫʛʠʤʠ ʤʠʥʝʨʘʣʘʤʠ ʧʦʨʦʜʳ. ʆʥ ʪʘʢ ʞʝ 

ʪʨʝʱʠʥʦʚʘʪ ʠ ʩʦʜʝʨʞʠʪ ʚʢʣʶʯʝʥʠʷ ʨʫʜʥʦʛʦ ʤʠʥʝʨʘʣʘ ï ʤʘʛʥʝʪʠʪʘ. ʄʘʛʥʝʪʠʪ, ʢʨʦʤʝ ʪʦʛʦ, 

ʚʳʧʦʣʥʷʝʪ ʤʝʞʟʝʨʥʦʚʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɹʠʦʪʠʪ, ʢʘʢ ʠ ʧʣʘʛʠʦʢʣʘʟ, ʦʙʨʘʟʫʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ 
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ʠʜʠʦʤʦʨʬʥʳʝ ʟʝʨʥʘ. ʆʥ ʯʘʩʪʠʯʥʦ ʭʣʦʨʠʪʠʟʠʨʦʚʘʥ. ɺ ʝʜʠʥʠʯʥʳʭ ʯʝʰʫʡʢʘʭ ʙʠʦʪʠʪʘ ʦʪʤʝʯʘʶʪʩʷ 

ʚʢʣʶʯʝʥʠʷ ʮʠʨʢʦʥʘ. ʇʦʨʦʜʘ ʩʣʘʙʦ ʢʘʪʘʢʣʘʟʠʨʦʚʘʥʘ, ʢʘʣʠʰʧʘʪ ʧʝʣʠʪʠʟʠʨʦʚʘʥ, ʧʣʘʛʠʦʢʣʘʟ 

ʩʝʨʠʮʠʪʠʟʠʨʦʚʘʥ, ʙʠʦʪʠʪ ʭʣʦʨʠʪʠʟʠʨʦʚʘʥ. 

 

ʈʠʩ. 4.8. ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʠ ʰʣʠʬʦʚ ʧʦʨʦʜ ʜʦʪʘʥʭʦʡʩʢʦʡ ʪʦʣʱʠ, ʣʠʪʦʪʠʧ DT-I: ʘïʙï 

508/222; ʚïʛï 508/219 ʠ ʜïʝï508/212 (ʦʙʣʦʤʢ ʛʨʘʥʠʪʦʛʦ ʩʦʩʪʘʚʘ). ʅʘ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʷʭ ʘïʛ 

ʦʪʤʝʯʘʶʪʩʷ ʢʘʪʘʢʣʘʟ ʧʦʨʦʜʳ, ʧʝʣʠʪʠʟʘʮʠʷ ʢʘʣʠʰʧʘʪʘ, ʩʝʨʠʮʠʪʠʟʘʮʠʷ ʧʣʘʛʠʦʢʣʘʟʘ. ʅʘ 

ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʷʭ ʜïʝ ʥʘʙʣʶʜʘʝʪʩʷ ʢʦʥʬʦʨʤʥʦʩʪʴ ʛʨʘʥʠʮ ʟʝʨʝʥ. ʆʙʦʟʥʘʯʝʥʠʷ: ʘm ï ʘʤʬʠʙʦʣ; 

bt ï ʙʠʦʪʠʪ; fsp ï ʢʘʣʠʝʚʳʡ ʠ ʧʦʣʝʚʦʡ ʰʧʘʪ; ca ï ʢʘʣʴʮʠʪ; Q ï ʢʚʘʨʮ; mu ï ʤʫʩʢʦʚʠʪ; px ï 

ʧʠʨʦʢʩʝʥ; pl ï ʧʣʘʛʠʦʢʣʘʟ; sp ï ʧʦʣʝʚʦʡ ʰʧʘʪ; sph ï ʪʠʪʘʥʠʪ; zr ï ʮʠʨʢʦʥ; ep ï ʵʧʠʜʦʪ; f.r ï 

ʦʙʣʦʤʦʢ ʧʦʨʦʜʳ. ɺʠʜ ʚ ʰʣʠʬʘʭ ʘ, ʚ, ʜ ʩʦ ʩʢʨʝʱʝʥʥʳʤʠ ʥʠʢʦʣʷʤʠ, ʚʠʜ ʚ ʰʣʠʬʘʭ ʙ, ʛ, ʝ ï ʩ 

ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʥʠʢʦʣʷʤʠ. 
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ʃʠʪʦʪʠʧ DT-II  ʧʨʝʜʩʪʘʚʣʝʥ ʛʨʘʚʝʣʠʩʪʳʤ ʧʝʩʯʘʥʠʢʦʤ (ʨʠʩ. 4.9). ɺ ʧʦʨʦʜʝ ʦʪʤʝʯʘʝʪʩʷ 

ʧʩʝʬʠʪʦ-ʧʩʘʤʤʠʪʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʠ ʥʝ ʷʩʥʦ ʚʳʨʘʞʝʥʥʘʷ ʩʣʦʠʩʪʘʷ ʪʝʢʩʪʫʨʘ, ʢʦʪʦʨʘʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ 

ʯʝʨʝʜʦʚʘʥʠʠ ʩʣʦʝʚ ʨʘʟʥʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ (ʛʨʘʚʝʣʠʪ ʠ ʧʝʩʯʘʥʠʢ ʨʘʟʥʦʟʝʨʥʠʩʪʳʡ). 

ʇʣʦʭʦ ʦʢʘʪʘʥʥʳʝ ʦʙʣʦʤʢʠ ʛʨʘʚʝʣʠʪʘ (1.2ï3.6 ʤʤ) ʩʦʩʪʦʷʪ ʠʟ ʧʣʘʛʠʦʢʣʘʟʘ, ʢʚʘʨʮʘ ʠ ʢʘʣʠʰʧʘʪʘ, ʘ 

ʪʘʢʞʝ ʦʙʣʦʤʢʦʚ ʛʨʘʥʠʪʘ ʠ ʢʚʘʨʮʠʪʘ. ʎʝʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʛʣʠʥʠʩʪʳʡ ʤʘʪʝʨʠʘʣ. 

 

ʈʠʩ. 4.9. ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʠ ʰʣʠʬʦʚ ʜʦʪʘʥʭʦʡʩʢʦʡ ʪʦʣʱʠ, ʣʠʪʦʪʠʧ DT-II: ʘïʙ ï 545/209; 

ʚïʛ ï 508/193 ʠ ʜïʝ ï 508/173. ʆʙʣʦʤʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʥʝ ʩʦʨʪʠʨʦʚʘʥ. ʎʝʤʝʥʪ ʦʙʦʛʘʱʝʥ 

ʛʠʜʨʦʦʢʠʩʣʘʤʠ ʞʝʣʝʟʘ. ɺʠʜ ʚ ʰʣʠʬʘʭ ʘ, ʚ, ʜ ʩʦ ʩʢʨʝʱʝʥʥʳʤʠ ʥʠʢʦʣʷʤʠ, ʚʠʜ ʚ ʰʣʠʬʘʭ ʙ, ʛ, ʝ ï ʩ 

ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʥʠʢʦʣʷʤʠ. ʋʩʣ. ʦʙʦʟʥ. ʩʤ. ʨʠʩ. 4.8. 

 

ɺ ʛʨʘʚʝʣʠʪʦʚʦʤ ʩʣʦʡʢʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʩʘʤʤʠʪʦʚʳʡ ʟʘʧʦʣʥʷʶʱʠʡ ʤʘʪʝʨʠʘʣ ʢʚʘʨʮï

ʧʦʣʝʚʦʰʧʘʪʦʚʦʛʦ ʩʦʩʪʘʚʘ. ʉʣʦʝʢ ʛʨʘʚʝʣʠʪʘ ʯʝʨʝʜʫʝʪʩʷ ʩʦ ʩʣʦʡʢʦʤ ʧʝʩʯʘʥʠʢʘ. ʇʝʩʯʘʥʠʢ 
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ʨʘʟʥʦʟʝʨʥʠʩʪʳʡ (0.1ï1 ʤʤ). ʆʙʣʦʤʢʠ ʥʝ ʦʢʘʪʘʥʥʳʝ, ʥʝ ʩʦʨʪʠʨʦʚʘʥʥʳʝ. ʎʝʤʝʥʪ ʛʣʠʥʠʩʪʳʡ, 

ʧʦʨʦʚʳʡ. ʉʨʝʜʠ ʦʙʣʦʤʢʦʚ (12ï28 %) ʧʨʝʦʙʣʘʜʘʝʪ ʧʣʘʛʠʦʢʣʘʟ (17ï30 %), ʢʘʣʠʰʧʘʪ (28ï32 %) ʠ 

ʢʚʘʨʮ (18ï24 %). ɺʪʦʨʦʩʪʝʧʝʥʥʳʝ ʤʠʥʝʨʘʣʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʠʦʪʠʪʦʤ (2ï5 %) ʠ ʘʤʬʠʙʦʣʦʤ (1ï4 

%). ʀʟ ʘʢʮʝʩʩʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʪʠʪʘʥʠʪ, ʣʝʡʢʦʢʩʝʥ, ʮʠʨʢʦʥ ʠ ʵʧʠʜʦʪ (ʚ ʦʙʨ. 508/173 

ʜʦ 1 %). 

ɺ ʮʝʣʦʤ, ʦʙʣʦʤʢʠ ʪʨʝʱʠʥʦʚʘʪʳ, ʜʘʚʣʝʥʳ. ʇʦʣʝʚʳʝ ʰʧʘʪʳ ʠʥʪʝʥʩʠʚʥʝʝ ʜʨʫʛʠʭ 

ʧʠʛʤʝʥʪʠʨʦʚʘʥʳ ʦʢʠʩʣʘʤʠ ʞʝʣʝʟʘ. ʄʠʢʨʦʚʢʣʶʯʝʥʠʷʤʠ ʛʠʜʨʦʦʢʠʩʣʦʚ ʞʝʣʝʟʘ ʧʨʦʥʠʟʘʥʘ ʚʩʷ 

ʮʝʤʝʥʪʠʨʫʶʱʘʷ ʛʣʠʥʠʩʪʘʷ ʤʘʩʩʘ. ʏʝʰʫʡʢʠ ʙʠʦʪʠʪʘ ʜʝʬʦʨʤʠʨʦʚʘʥʳ, ʛʠʜʨʘʪʠʨʦʚʘʥʳ. 

ʆʪʤʝʯʘʝʪʩʷ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʣʦʤʢʦʚ ʟʝʣʝʥʦʛʦ ʘʤʬʠʙʦʣʘ (ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʠ). ɺ ʦʙʨ. 

545/209 ʦʧʨʝʜʝʣʝʥʝ ʝʜʠʥʠʯʥʘʷ ʤʝʣʢʘʷ ʛʘʣʴʢʘ ʚʝʣʠʯʠʥʦʡ 12 ʤʤ. ɺ ʦʙʨ. 508/173 ʦʪʤʝʯʘʶʪʩʷ 

ʝʜʠʥʠʯʥʳʝ ʦʙʨʳʚʢʠïʦʙʣʦʤʢʠ ʦʨʛʘʥʠʯʝʩʢʦʡ (?) ʪʢʘʥʠ, ʧʦʭʦʞʠʝ ʥʘ ʜʠʘʪʦʤʦʚʳʝ ʚʦʜʦʨʦʩʣʠ. ɼʣʠʥʘ 

ʦʙʨʳʚʢʘ (ʦʙʣʦʤʢʘ) 1.5 ʤʤ, ʰʠʨʠʥʘ ï 3ï7 ʤʤ. ʆʨʛʘʥʠʯʝʩʢʘʷ ʬʦʨʤʘ ʧʨʦʧʠʪʘʥʘ (ʧʩʝʚʜʦʤʦʨʬʥʦ 

ʟʘʤʝʱʝʥʘ) ʢʨʝʤʥʝʟʝʤʦʤ ʠ ʛʠʜʨʦʦʢʠʩʣʘʤʠ ʞʝʣʝʟʘ ʠ ʜʝʬʦʨʤʠʨʦʚʘʥʘ. 

ʃʠʪʦʪʠʧ DT-III  ï ʘʣʝʚʨʦʧʝʣʠʪʦʚʘ ̫ ʧʦʨʦʜʘ, ʩ ʤʠʢʨʦʩʣʦʠʩʪʦʡ ʪʝʢʩʪʫʨʦʡ (ʨʠʩ. 4.10). 

ʊʝʢʩʪʫʨʘ ʦʙʫʩʣʦʚʣʝʥʘ ʧʘʨʘʣʣʝʣʴʥʦʡ ʠ ʩʫʙʧʘʨʘʣʣʝʣʴʥʦʡ ʦʨʠʝʥʪʠʨʦʚʢʦʡ ʣʠʩʪʦʯʢʦʚ ʙʠʦʪʠʪʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʦʩʪʠ ʥʘʩʣʦʝʥʠʷ. ɺʳʜʝʣʷʝʪʩʷ ʥʝʷʩʥʦʝ ʯʝʨʝʜʦʚʘʥʠʝ ʤʠʢʨʦʩʣʦʡʢʦʚ, ʚ ʢʦʪʦʨʳʭ 

ʙʠʦʪʠʪ ʦʪʩʫʪʩʪʚʫʝʪ. ʉʪʨʫʢʪʫʨʘ ʘʣʝʚʨʠʪʦʚʘʷ, ʘʣʝʚʨʦʧʝʣʠʪʦʚʘʷ ʩ ʨʘʟʤʝʨʦʤ ʟʝʨʝʥ 0.001ï0.03ï0.06ï

0.1 ʤʤ, ʨʝʜʢʦ, 0.1ï0.3ï0.9 ʤʤ ʠ 1.5ï2.7 ʤʤ. 

ʆʙʣʦʤʢʠ ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ (34ï38 %) ʩʮʝʤʝʥʪʠʨʦʚʘʥʳ ʛʣʠʥʠʩʪʳʤʠ ʤʠʥʝʨʘʣʘʤʠ. ʎʝʤʝʥʪ 

ʙʘʟʘʣʴʥʳʡ, ʩʤʝʰʘʥʥʦʛʦ ʩʦʩʪʘʚʘ, ʚʝʨʦʷʪʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʛʠʜʨʦʩʣʶʜʳ ʜʦ 39 %. ɺʪʦʨʦʩʪʝʧʝʥʥʳʝ 

ʤʠʥʝʨʘʣʳ: ʢʚʘʨʮ (9 %), ʙʠʦʪʠʪ (6ï9 %), ʭʣʦʨʠʪ (4 %) ʠ ʘʤʬʠʙʦʣ (ʜʦ 3 %). ɸʢʮʝʩʩʦʨʥʳʝ ʤʠʥʝʨʘʣʳ: 

ʮʠʨʢʦʥ ʠ ʪʠʪʘʥʠʪ. ʉʨʝʜʠ ʦʙʣʦʤʢʦʚ (2ï3 %) ʧʨʠʩʫʪʩʪʚʫʶʪ ʟʝʣʝʥʳʝ ʦʩʢʦʣʢʠ ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʠ. 

ʆʪʤʝʯʘʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʛʨʘʥʠʪʥʳʝ ʦʙʣʦʤʢʠ ʜʦ 2.7 ʤʤ, ʧʦʣʫʦʢʘʪʘʥʥʳʝ, ʩʦʩʪʦʷʱʠʝ ʠʟ 

ʧʝʨʣʠʪʦʚʦʛʦ ʢʘʣʠʰʧʘʪʘ ʠ ʢʚʘʨʮʘ, ʘ ʪʘʢʞʝ ʨʝʣʠʢʪʦʚʦʛʦ ʧʣʘʛʠʦʢʣʘʟʘ. ʉʣʦʠʩʪʦʩʪʴ ʧʦʨʦʜʳ 

ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʧʦʩʣʦʡʥʳʤ ʦʙʦʛʘʱʝʥʠʝʤ ʛʠʜʨʦʦʢʠʩʣʘʤʠ ʞʝʣʝʟʘ. ɹʠʦʪʠʪ ʚ ʧʦʨʦʜʝ ʩʣʘʙʦ 

ʜʝʬʦʨʤʠʨʦʚʘʥ ʠ ʭʣʦʨʠʪʠʟʠʨʦʚʘʥ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʦʙʨ. 508/170.8 ʧʨʠʩʫʪʩʪʚʫʶʪ ʦʙʦʭʨʝʥʥʳʝ 

ʦʙʨʳʚʢʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʜʝʪʨʠʪʘ (?) ʠ ʤʢʨʦʬʦʩʩʠʣʠʠ 0.06 ʤʤ ʚ ʜʠʘʤʝʪʨʝ. ʄʠʢʨʦʬʦʩʩʠʣʠʠ ʯʝʨʥʳʝ, 

ʥʝʧʨʦʟʨʘʯʥʳʝ, ʦʚʘʣʴʥʦʡ ʬʦʨʤʳ, ʦʙʨʘʟʫʶʪ ʩʢʦʧʣʝʥʠʷ. ʏʝʰʫʡʢʠ ʙʠʦʪʠʪʘ ʯʘʩʪʠʯʥʦ 

ʭʣʦʨʠʪʠʟʠʨʦʚʘʥʥʳ, ʜʝʬʦʨʤʠʨʦʚʘʥʳ. ʈʘʟʣʠʯʘʶʪʩʷ ʦʙʣʦʤʢʠ ʛʨʘʥʠʪʘ. 
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ʈʠʩ. 4.10. ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʠ ʰʣʠʬʦʚ ʜʦʪʘʥʭʦʡʩʢʦʡ ʪʦʣʱʠ, ʣʠʪʦʪʠʧ DT-III: ʘïʙ ï 

508/171.5; ʚïʛ ï 508/170.8. ɺʠʜ ʚ ʰʣʠʬʘʭ ʘ, ʚ ʩʦ ʩʢʨʝʱʝʥʥʳʤʠ ʥʠʢʦʣʷʤʠ, ʚʠʜ ʚ ʰʣʠʬʘʭ ʙ, ʛ ï ʩ 

ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʥʠʢʦʣʷʤʠ. ʋʩʣ. ʦʙʦʟʥ. ʩʤ. ʨʠʩ. 4.8. 

 

4.4.2. ʊʘʥʭʦʡʩʢʘʷ ʩʚʠʪʘ 

ɺ ʥʠʞʥʝʪʘʥʭʦʡʩʢʦʡ ʫʛʣʝʥʦʩʥʦʡ ʬʘʮʠʠ (ʫʯʘʩʪʦʢ ɹʦʜʦʥ) ʦʧʨʝʜʝʣʷʶʪʩʷ ʣʠʪʦʪʠʧʳ: 

ʧʩʝʬʠʪʦʚʦ-ʧʩʘʤʤʠʪʦʚʳʡ (CT-I ʠ CT- III), ʙʫʨʦʛʦ ʫʛʦʣʴʷ (CT-II), ʘʣʝʚʨʦʧʝʣʠʪʦʚʳʡ (CT-IV ʠ CT-

V). ɺ ʨʘʥʥʝʡ, ʩʨʝʜʥʝʡ ʠ ʚʝʨʭʥʝʡ ʪʘʥʭʦʡʩʢʦʡ ʦʟʝʨʥʳʭ ʬʘʮʠʷʭ ʚʳʜʝʣʷʶʪʩʷ ʜʦʤʠʥʠʨʫʶʱʠʝ 

ʣʠʪʦʪʠʧʳ: ʘʣʝʚʨʦʧʝʣʠʪʦʚʳʡ (lT-I, lT-II ʠ lT-IV) ʠ ʧʩʘʤʤʦʘʣʝʚʨʠʪʦʚʳʡ (lT-III ʠ laT-VI), ʘ ʪʘʢʞʝ 

ʣʠʪʦʪʠʧʳ, ʠʛʨʘʶʱʠʝ ʧʦʜʯʠʥʝʥʥʫʶ ʨʦʣʴ: ʧʩʝʬʠʪʦʚʦ-ʧʩʘʤʤʠʪʦʚʳʡ (laT-V) ʠ ʧʩʘʤʤʠʪʦʚʳʡ (laT-

VII).  

 

ʋʛʣʝʥʦʩʥʘʷ ʬʘʮʠʷ ʪʘʥʭʦʡʩʢʦʡ ʩʚʠʪʳ (ʫʯʘʩʪʦʢ ɹʦʜʦʥ) 

ɼʣʷ ʵʪʦʡ ʧʦʜʩʚʠʪʳ ʚ ʢʝʨʥʝ ʩʢʚ. 531 ʠ 532 ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʷʪʴ ʣʠʪʦʪʠʧʦʚ: CT-I, CT-II , CT- 

III , CT- IV ʠ CT-V. 

ʃʠʪʦʪʠʧ CT-I ï ʛʨʘʚʠʡʥʳʡ ʧʝʩʯʘʥʠʢ, ʩʣʦʞʝʥʥʳʡ ʦʙʣʦʤʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʧʣʦʭʦ 

ʦʪʩʦʨʪʠʨʦʚʘʥʥʳʤ, ʥʝ ʦʢʘʪʘʥʥʳʤ (85ï95 %), ʧʦʣʫʦʢʘʪʘʥʥʳʤ (5ï15 %), ʠʟʨʝʜʢʘ ʦʢʘʪʘʥʥʳʤ (ʥʝ 

ʙʦʣʝʝ 1 %). ʈʘʟʤʝʨ ʟʝʨʝʥ ʚ ʧʝʩʯʘʥʠʢʘʭ ʦʪ 0.1 ʜʦ 3 ʤʤ. ʈʝʜʢʦ ʚʩʪʨʝʯʘʶʪʩʷ ʦʙʣʦʤʢʠ 3.0ï7.5 ʤʤ. 

ʉʪʨʫʢʪʫʨʘ ʧʦʨʦʜʳ ʧʩʝʬʠʪʦ-ʧʩʘʤʤʠʪʦʚʘʷ (ʨʠʩ. 4.11). 
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ʈʠʩ. 4.11. ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʠ ʰʣʠʬʦʚ ʦʪʣʦʞʝʥʠʡ ʥʠʞʥʝʡ ʧʦʜʩʚʠʪʳ ʪʘʥʭʦʡʩʢʦʡ ʩʚʠʪʳ, 

ʣʠʪʦʪʠʧ CT-I: ʘïʙ ï ʦʙʨ. 532/205; ʚïʛ ï ʦʙʨ. 532/192.8 ʠ ʜïʝ ï ʦʙʨ. 532/195.3. ʂʨʘʷ ʟʝʨʝʥ ʥʝʨʦʚʥʳʝ, 

ʨʝʘʢʮʠʦʥʥʳʝ, ʟʘʤʝʱʘʶʪʩʷ (ʨʘʟʲʝʜʘʶʪʩʷ) ʛʣʠʥʠʩʪʳʤʠ ʤʠʥʝʨʘʣʘʤʠ ʮʝʤʝʥʪʘ. ɺʠʜ ʚ ʰʣʠʬʘʭ ʘ, ʚ, ʜ 

ʩʦ ʩʢʨʝʱʝʥʥʳʤʠ ʥʠʢʦʣʷʤʠ, ʚʠʜ ʚ ʰʣʠʬʘʭ ʙ, ʛ, ʝ ï ʩ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʥʠʢʦʣʷʤʠ. ʋʩʣ. ʦʙʦʟʥ. ʩʤ. 

ʨʠʩ. 5.8. 

 

ʊʝʢʩʪʫʨʘ ʧʷʪʥʠʩʪʘʷ, ʤʘʩʩʠʚʥʘʷ. ʈʝʞʝ ʥʘʙʣʶʜʘʶʪʩʷ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ 

ʯʝʰʫʡʢʠ ʛʠʜʨʦʩʣʶʜʳ ʠʣʠ ʩʣʦʠʩʪʘʷ ʪʝʢʩʪʫʨʘ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʯʝʨʝʜʦʚʘʥʠʝʤ ʧʨʦʩʣʦʝʚ ʨʘʟʣʠʯʥʦʛʦ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʎʝʤʝʥʪ ʙʘʟʘʣʴʥʳʡ, ʧʦʨʦʚʦ-ʙʘʟʘʣʴʥʳʡ, ʩʤʝʰʘʥʥʦʛʦ ʛʣʠʥʠʩʪʦ-

ʛʠʜʨʦʩʣʶʜʠʩʪʦʛʦ ʩʦʩʪʘʚʘ, ʠʥʦʛʜʘ ʩʤʝʰʘʥʥʳʡ ʦʙʣʦʤʦʯʥʦ-ʛʣʠʥʠʩʪʳʡ. ʂʦʣʠʯʝʩʪʚʦ ʮʝʤʝʥʪʘ 

ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 12 ʜʦ 38 %. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʮʝʤʝʥʪʘ ʥʝʨʘʚʥʦʤʝʨʥʦʝ. 
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ɺ ʩʦʩʪʘʚʝ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʝʩʯʘʥʠʢʦʚ ʧʨʝʦʙʣʘʜʘʶʪ ʢʘʣʠʝʚʳʝ ʧʦʣʝʚʳʝ ʰʧʘʪʳ (28ï

45 %), ʧʣʘʛʠʦʢʣʘʟ (20ï35 %) ʠ ʢʚʘʨʮ (18ï20 %). ɺʪʦʨʦʩʪʝʧʝʥʥʳʡ ʤʠʥʝʨʘʣ ï ʙʠʦʪʠʪ (2ï5 %). 

ʀʥʦʛʜʘ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʣʫʦʢʘʪʘʥʥʳʝ ʟʝʨʥʘ ʘʤʬʠʙʦʣʘ ʦʪ ʝʜʠʥʠʯʥʳʭ ʜʦ 3 %, ʛʠʜʨʦʦʢʠʩʣʳ ʞʝʣʝʟʘ 

ʜʦ 2 % ʠ ʨʫʜʥʳʝ ʤʠʥʝʨʘʣʳ ʜʦ 1%. 

ɸʢʮʝʩʩʦʨʥʳʝ ʤʠʥʝʨʘʣʳ: ʮʠʨʢʦʥ, ʪʠʪʘʥʠʪ, ʪʠʪʘʥʠʪïʣʝʡʢʦʢʩʝʥ, ʘʧʘʪʠʪ, ʠʣʴʤʝʥʠʪ 

ʟʘʤʝʩʪʠʣʩʷ ʣʝʡʢʦʢʩʝʥʦʤ. ʉʦʜʝʨʞʘʥʠʝ ʦʙʣʦʤʢʦʚ ʛʨʘʥʠʪʦʠʜʦʚ (ʠʥʦʛʜʘ, ʵʬʬʫʟʠʚʦʚ ʢʠʩʣʦʛʦ 

ʩʦʩʪʘʚʘ) ï 9ï10 %, ʨʝʞʝ ʜʦ 30 %. ʆʙʣʦʤʢʠ ʪʨʝʱʠʥʦʚʘʪʳ, ʢʘʪʘʢʣʘʟʠʨʦʚʘʥʳ. ʇʦ ʪʨʝʱʠʥʘʤ 

ʨʘʟʚʠʚʘʝʪʩʷ ʛʠʜʨʦʩʣʶʜʘ. ʅʘʙʣʶʜʘʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʟʝʨʥʘ ʩʝʨʠʮʠʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʣʘʛʠʦʢʣʘʟʘ. 

ʂʚʘʨʮ ʠʤʝʝʪ ʚʦʣʥʠʩʪʦʝ ʧʦʛʘʩʘʥʠʝ ʠ ʥʝʨʘʚʥʦʤʝʨʥʦ ʦʩʢʦʣʴʯʘʪʳʝ ʢʦʥʪʫʨʳ ʦʙʣʦʤʢʦʚ. 

ʆʪʤʝʯʝʥ ʧʝʨʪʠʪʦʚʳʡ ʤʠʢʨʦʢʣʠʥ (ʘʣʴʙʠʪ). ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚʳʨʘʞʝʥʳ 

ʭʣʦʨʠʪʠʟʘʮʠʝʡ ʙʠʦʪʠʪʘ ʠ ʘʨʛʠʣʣʠʟʘʮʠʝʡ ʢʘʣʠʝʚʳʭ ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ, ʘ ʪʘʢʞʝ ʣʠʤʦʥʠʪʠʟʘʮʠʝʡ, 

ʨʘʟʚʠʪʠʝʤ ʛʠʜʨʦʩʣʶʜʠʩʪʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʮʝʤʝʥʪʠʨʫʶʱʝʤ ʤʘʪʨʠʢʩʝ, ʨʘʟʜʘʚʣʝʥʥʦʩʪʴʶ ʠ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʴʶ ʘʤʬʠʙʦʣʘ. ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʨʫʜʥʳʝ ʤʠʥʝʨʘʣʳ ʟʘʤʝʱʝʥʳ ʣʝʡʢʦʢʩʝʥʦʤ. ɺ 

ʦʙʨ. 531/124.5 ʛʠʜʨʦʦʢʠʩʣʳ ʞʝʣʝʟʘ ʧʩʝʚʜʦʤʦʨʬʥʦ ʟʘʤʝʱʘʶʪ ʦʨʛʘʥʠʯʝʩʢʦʝ (?) ʚʝʱʝʩʪʚʦ ʦʚʘʣʴʥʦʡ 

ʬʦʨʤʳ ʩ ʜʠʘʤʝʪʨʦʤ 2.7 ʤʤ. 

ʃʠʪʦʪʠʧ CT-II  ï ʙʫʨʳʡ ʫʛʦʣʴ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʨʠʤʝʩʴʶ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʨʠʩ. 

4.12). ɺ ʩʦʩʪʘʚʝ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʝʦʙʣʘʜʘʶʪ ʟʝʨʥʘ ʨʘʟʤʝʨʦʤ ʦʪ 0.06 ʜʦ 0.6 ʤʤ. ɺ 

ʤʠʥʝʨʘʣʴʥʦʤ ʩʦʩʪʘʚʝ ʦʙʣʦʤʢʦʚ, ʚ ʦʩʥʦʚʥʦʤ: ʢʚʘʨʮ, ʧʣʘʛʠʦʢʣʘʟ ʠ ʢʘʣʠʝʚʳʡ ʧʦʣʝʚʦʡ ʰʧʘʪ. ʂʨʘʷ 

ʦʙʣʦʤʢʦʚ ʥʝʨʦʚʥʳʝ, ʚʳʨʘʞʝʥʘ ʨʝʛʝʥʝʨʘʮʠʷ ʟʝʨʝʥ. ʆʪʤʝʯʘʶʪʩʷ ʧʨʦʞʠʣʢʠ ʢʚʘʨʮʘ ʦʪ 0.03 ʤʤ ʜʦ 

0.2 ʤʤ. ʋʛʣʠ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʥʦʦʙʨʘʟʥʳ ʠ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʜʝʣʝʥʳ ʥʘ ʨʷʜ ʣʠʪʦʣʦʛʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʪʠʧʦʚ. ʆʜʥʘʢʦ ʵʪʘ ʨʘʙʦʪʘ ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʚ ʦʙʣʘʩʪʠ 

ʫʛʣʝʧʝʪʨʦʛʨʘʬʠʠ. 

 

ʈʠʩ. 4.12. ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʠ ʰʣʠʬʦʚ ʪʘʥʭʦʡʩʢʦʡ ʪʦʣʱʠ ʣʠʪʦʪʠʧʘ CT-II: ʘïʙ ï 531/92.5 

(ʧʨʦʞʣʢʠ ʢʚʘʨʮʘ); ʚïʛ ï 532/121 (ʢʣʝʪʦʯʥʦʝ ʩʪʨʦʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʡ ʪʢʘʥʠ). ʅʦʢʦʣʠ ʧʘʨʘʣʣʝʣʴʥʳ. 

ʋʩʣ. ʦʙʦʟʥ. ʩʤ. ʨʠʩ. 4.8. 

 






























































































































































































































































