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ɸʚʪʦʨʝʬʝʨʘʪ ʜʠʩʩʝʨʪʘʮʠʠ 

ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ 

ʢʘʥʜʠʜʘʪʘ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ 

 

 

 

 

 

 

 

 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 2015



ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʌʝʜʝʨʘʣʴʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʙʶʜʞʝʪʥʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ 

ʫʯʨʝʞʜʝʥʠʠ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɹʆʃʔʐʀʗʅʆɺ ɼʤʠʪʨʠʡ ʖʨʴʝʚʠʯ 

ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʢʘʬʝʜʨʳ ʛʝʦʤʦʨʬʦʣʦʛʠʠ ʀʥʩʪʠʪʫʪʘ ʥʘʫʢ ʦ 

ɿʝʤʣʝ ʉʇʙɻʋ 

ʆʬʠʮʠʘʣʴʥʳʝ ʦʧʧʦʥʝʥʪʳ: ʂʆʃʔʂɸ ɺʘʩʠʣʠʡ ɺʘʩʠʣʴʝʚʠʯ  

ʢʘʥʜʠʜʘʪ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʜʦʮʝʥʪ, ʟʘʚʝʜʫʶʱʠʡ ʣʘʙʦʨʘʪʦʨʠʝʡ  ʛʝʦʣʦʛʠʠ 

ʠ ʤʠʥʝʨʘʛʝʥʠʠ ʢʘʡʥʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ɻʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʂʦʣʴʩʢʦʛʦ 

ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈʦʩʩʠʡʩʢʦʡ ɸʢʘʜʝʤʠʠ ʅʘʫʢ 

ɹʋʃɸʅʆɺ ʉʝʨʛʝʡ ɸʥʘʪʦʣʴʝʚʠʯ  

ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ, ʚʝʜʫʱʠʡ 

ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʀʥʩʪʠʪʫʪʘ ʛʝʦʛʨʘʬʠʠ 

ʈʦʩʩʠʡʩʢʦʡ ɸʢʘʜʝʤʠʠ ʅʘʫʢ, ʣʘʙʦʨʘʪʦʨʠʷ 

ʛʝʦʤʦʨʬʦʣʦʛʠʠ 

ɺʝʜʫʱʘʷ ʦʨʛʘʥʠʟʘʮʠʷ: ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

ʠʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ʠ ʤʠʥʝʨʘʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ 

ʠʤ. ʘʢʘʜʝʤʠʢʘ ʀ. ʉ. ɻʨʘʤʙʝʨʛʘ  

(ɺʅʀʀʆʢʝʘʥʛʝʦʣʦʛʠʷ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ) 

 

ɿʘʱʠʪʘ ʩʦʩʪʦʠʪʩʷ  10 ʠʶʥʷ 2015 ʛ. ʚ 12 ʯʘʩʦʚ ʥʘ ʟʘʩʝʜʘʥʠʠ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʩʦʚʝʪʘ 

ʧʦ ʛʝʦʤʦʨʬʦʣʦʛʠʠ ʠ ʵʚʦʣʶʮʠʦʥʥʦʡ ʛʝʦʛʨʘʬʠʠ, ʬʠʟʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ ʠ 

ʙʠʦʛʝʦʛʨʘʬʠʠ, ʛʝʦʛʨʘʬʠʠ ʧʦʯʚ ʠ ʛʝʦʭʠʤʠʠ ʣʘʥʜʰʘʬʪʦʚ (ɼ 212.232.64) ʚ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʦʤ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʋʥʠʚʝʨʩʠʪʝʪʝ ʧʦ ʘʜʨʝʩʫ: 199178, ʛ. ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ, ɺ.ʆ., 10-ʷ ʣʠʥʠʷ, ʜ.33, ʮʝʥʪʨ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ çʌʝʥʠʢʩè. 

ʉ ʜʠʩʩʝʨʪʘʮʠʝʡ ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʚ ʅʘʫʯʥʦʡ ʙʠʙʣʠʦʪʝʢʝ ʠʤ. ɻʦʨʴʢʦʛʦ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ ʧʦ ʘʜʨʝʩʫ: 199034, ʉʘʥʢʪ- 

ʇʝʪʝʨʙʫʨʛ, ʋʥʠʚʝʨʩʠʪʝʪʩʢʘʷ ʥʘʙʝʨʝʞʥʘʷ, 7/9. 

E-mail:  s.lesovaya@spbu.ru 

ʊʝʣ/ʬʘʢʩ: (812)323-06-27 

ɸʚʪʦʨʝʬʝʨʘʪ ʨʘʟʦʩʣʘʥ ç      è _________  2015 ʛʦʜʘ  

 

ʋʯʝʥʳʡ ʩʝʢʨʝʪʘʨʴ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʩʦʚʝʪʘ 

ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ       ʉ.ʅ. ʃʝʩʦʚʘʷ 
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ʆɹʑɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʈɸɹʆʊʓ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙʨʘʟ ʨʝʣʴʝʬʘ ʧʦʙʝʨʝʞʠʡ ʈʦʩʩʠʡʩʢʦʛʦ ʉʝʚʝʨʘ ʤʥʦʛʦʣʠʢ ʠ ʢʦʥʪʨʘʩʪʝʥ: ʦʪ 

ʚʳʩʦʢʠʭ ʪʝʨʤʦʘʙʨʘʟʠʦʥʥʳʭ ʫʩʪʫʧʦʚ ʩ ʚʳʭʦʜʘʤʠ ʤʦʱʥʳʭ ʧʦʜʟʝʤʥʳʭ ʣʴʜʦʚ ʠ 

ʩʢʘʣʴʥʳʭ ʦʙʨʳʚʦʚ ʜʦ ʥʠʟʤʝʥʥʳʭ ʟʘʙʦʣʦʯʝʥʥʳʭ ʪʝʨʨʘʩ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʠʥʪʝʥʩʠʚʥʳʭ ʠ ɻʬʬʝʢʪʥʳʭ ʢʨʠʦʛʝʥʥʳʭ, ʙʝʨʝʛʦʚʳʭ ʠ ʠʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʦʜʠʥ ʠʟ 

ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʦʩʥʦʚʥʳʝ ʯʝʨʪʳ ʨʝʣʴʝʬʘ, ʜʝʡʩʪʚʫʝʪ ʥʝʧʨʝʨʳʚʥʦ ʚ 

ʪʝʯʝʥʠʝ ʪʩrʷʯʝʣʝʪʠʡ. ʅʝʟʘʤʝʪʥʳʝ ʚʥʝʰʥʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ 

ʚʣʠʷʶʪ ʠ ʥʘ ʚʳʩʦʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʠ ʥʘ ʥʘʙʦʨ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʢʦʪʦʨʳʝ ʤʝʥʷʶʪ ʝʝ ʦʙʣʠʢ.  

ʅʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠʤʝʥʥʦ ʥʦʚʝʡʰʠʝ (ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʠʝ) 

ʜʚʠʞʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ, ʚʦ-ʧʝʨʚʳʭ, ʦʥʠ ʧʨʠʚʝʣʠ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʨʝʣʴʝʬʘ, ʘ, ʚʦ-ʚʪʦʨʳʭ, ʜʘʥʥʳʝ ʦʙ ʠʭ ʩʢʦʨʦʩʪʷʭ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʜʦʩʪʫʧʥʳ. ɺ ʧʨʠʙʨʝʞʥʳʭ ʨʘʡʦʥʘʭ ʦʜʠʥ ʠʟ ʛʣʘʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʝʨʝʤʝʱʝʥʠʷʭ ʟʝʤʥʦʡ ʢʦʨʳ ï ʠʟʤʝʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʫʨʦʚʥʷ ʤʦʨ,̫ 

ʢʘʢ ʩʦʚʨʝʤʝʥʥʳʝ, ʪʘʢ ʠ ʜʨʝʚʥʠʝ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʘʪʠʨʦʚʘʥʠʷ ʧʦʜʥʷʪʳʭ 

ʠʣʠ ʟʘʪʦʧʣʝʥʥʳʭ ʙʝʨʝʛʦʚʳʭ ʣʠʥʠʡ. ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, 

ʛʦʣʦʮʝʥʦʚʳʤ ʜʚʠʞʝʥʠʷʤ, ʧʦʩʢʦʣʴʢʫ ʚ ʵʪʦ ʚʨʝʤʷ ʧʦʯʪʠ ʚʩʷ ʈʦʩʩʠʡʩʢʘ ̫ɸʨʢʪʠʢʘ ʙʳʣʘ 

ʩʚʦʙʦʜʥʘ ʦʪ ʧʦʢʨʦʚʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʩʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʦʙʣʘʩʪʠ 

ʥʘʭʦʜʠʣʠʩʴ ʚ ʩʭʦʜʥʳʭ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ.  

ʉʝʛʦʜʥʷ, ʙʣʘʛʦʜʘʨʷ ʚʦʟʨʦʩʰʝʤʫ ʚʥʠʤʘʥʠʶ ʢ ɿʘʧʦʣʷʨʴʶ ʠ ʨʘʟʚʠʪʠʶ ʥʦʚʳʭ 

ʤʝʪʦʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʝʦʬʠʟʠʯʝʩʢʠʭ, ʨʘʟʨʘʙʦʪʘʥʳ ʜʝʪʘʣʴʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʩʭʝʤ r

ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ ʠ ʝʛʦ ʧʦʙʝʨʝʞʠʡ. ʄʥʦʛʦʯʠʩʣʝʥʥʳ ʠ ʛʝʦʣʦʛʦ-

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ ʛʦʣʦʮʝʥʦʚʳʭ ʘʤʧʣʠʪʫʜʘʭ ʠ ʩʢʦʨʦʩʪʷʭ ʠʟʤʝʥʝʥʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʫʨʦʚʥʷ ʤʦʨʷ ʠ ʜʚʠʞʝʥʠʡ ʩʫʰʠ ʚ ʦʪʜʝʣʴʥʦ ʚʟʷʪʳʭ ʘʨʢʪʠʯʝʩʢʠʭ 

ʨʘʡʦʥʘʭ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝ ʚʩʝʛʜʘ ʥʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʘʪʠʨʦʚʘʥʠʷ ʙʝʨʝʛʦʚʳʭ ʣʠʥʠʡ ʚ 

ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ ʠ ʨʘʩʩʯʠʪʘʥʥʳʝ ʛʦʣʦʮʝʥʦʚʳʝ ʩʢʦʨʦʩʪʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ 

ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʩ ʦʩʥʦʚʥʳʤʠ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ. ʄʝʞʜʫ ʪʝʤ, ʪʘʢʦʝ 

ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʫʚʠʜʝʪʴ ʦʙʱʫʶ ʢʘʨʪʠʥʫ ʠ ʚʳʷʚʠʪʴ ʢʣʶʯʝʚʳʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʦʚ ʥʦʚʝʡʰʝʛʦ ʧʦʜʥʷʪʠʷ ʠ ʦʧʫʩʢʘʥʠʷ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʨʝʤʝʥʠ. ʂʨʦʤʝ ʪʦʛʦ, ʩ ʧʦʤʦʱʴʶ ʤʦʨʬʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ 

ʫʯʘʩʪʢʦʚ ʚ ʧʨʝʜʝʣʘʭ ʨʘʟʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʦʙʣʘʩʪʝʡ ʤʦʞʥʦ ʦʪʚʝʪʠʪʴ ʥʘ ʥʝ ʤʝʥʝʝ 

ʘʢʪʫʘʣʴʥʳʡ ʠ ʩʧʦʨʥʳʡ ʚʦʧʨʦʩ ʦ ʜʨʦʙʥʦʩʪʠ ʜʝʣʝʥʠʷ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʷʚʣʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ ʢʦʨʳ ʚ ʨʘʟʥʳʭ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʢʨʫʧʥʳʭ, ʤʘʩʰʪʘʙʘʭ. ʇʦʜʦʙʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʘʞʥʳ ʜʣʷ ʧʦʥʠʤʘʥʠʷ 

ʩʢʦʨʦʩʪʝʡ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʣʴʝʬʦʬʦʨʤʠʨʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʨʠʙʨʝʞʥʳʭ ʨʘʡʦʥʘʭ 

ɸʨʢʪʠʢʠ, ʛʜʝ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʦʩʩʠʡʩʢʦʛʦ ɿʘʧʦʣʷʨʴʷ.  

ʎʝʣʴ ʨʘʙʦʪʳ ï ʚʳʷʚʣʝʥʠʝ ʩʪʝʧʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʦʚʝʡʰʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʜʚʠʞʝʥʠʡ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʣʴʝʬʘ ʧʦʙʝʨʝʞʠʡ ʈʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʠ ʚ ʧʨʝʜʝʣʘʭ 

ʨʘʟʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʚʠʥʮʠʡ ʠ ʦʮʝʥʢʘ ʠʭ ʩʢʦʨʦʩʪʝʡ. 
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ɼʣʷ ʝʝ ʜʦʩʪʠʞʝʥʠʷ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1 - ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʦʙʱʝʡ ʢʘʨʪʠʥʳ ʠʟʤʝʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʫʨʦʚʥʷ ʤʦʨʷ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʝ ʚ ʧʦʟʜʥʝʤ ʧʣʝʡʩʪʦʮʝʥʝ-ʛʦʣʦʮʝʥʝ (ʧʦ ʜʘʥʥʳʤ ʠʟʫʯʝʥʠʷ ʜʨʝʚʥʠʭ 

ʙʝʨʝʛʦʚʳʭ ʣʠʥʠʡ) ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ (ʧʦ ʜʘʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ); 

2 ï ʫʪʦʯʥʝʥʠʝ ʜʠʥʘʤʠʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʤʦʨʷ ʚ ʧʦʟʜʥʝʤ 

ʧʣʝʡʩʪʦʮʝʥʝ-ʛʦʣʦʮʝʥʝ ʥʘ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʘʭ; 

3 - ʦʮʝʥʢʘ ʤʝʭʘʥʠʟʤʦʚ ʠ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ ʢʦʨʳ 

ʥʘ ʨʝʣʴʝʬ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʟʘʣʝʛʘʥʠʷ ʨʳʭʣʳʭ ʦʪʣʦʞʝʥʠʡ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʦʚ, 

ʨʘʩʧʦʣʘʛʘʶʱʠʭʩʷ ʚ ʨʘʟʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ;  

4 - ʚr ʚ̫ʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʣʷʮʠʦʠʟʦʩʪʘʪʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʠ ʠʭ ʚʣʠʷʥʠʷ ʥʘ 

ʠʟʚʝʩʪʥʳʝ ʘʢʪʠʚʥʳʝ ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʚ ʦʙʣʘʩʪʷʭ ʨʘʟʚʠʪʠʷ 

ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ (ʥʘ ʧʨʠʤʝʨʝ ɹʘʣʪʠʡʩʢʦʛʦ ʱʠʪʘ). 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʝʪ ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʨʝʣʴʝʬ 

ʘʨʢʪʠʯʝʩʢʠʭ ʧʦʙʝʨʝʞʠʡ ʈʦʩʩʠʠ. ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʨʦʷʚʣʝʥʠʝ ʚ ʨʝʣʴʝʬʝ 

ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, ʚʣʠʷʥʠʝ ʥʘ ʥʝʛʦ ʥʦʚʝʡʰʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʜʚʠʞʝʥʠʡ, ʩʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʨʘʟʣʦʤʦʚ, 

ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʠ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʥʝʨʦʚʥʦʩʪʷʭ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ.  

ʈʘʡʦʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʟʤʝʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʫʨʦʚʥʷ ʤʦʨʷ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʥʦʚʝʡʰʠʝ 

ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʥʘ ʧʦʙʝʨʝʞʴʝ ʈʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʠ ʦʪ 

ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʜʦ ʤʦʨʷ ʃʘʧʪʝʚʳʭ. ʂʣʶʯʝʚʳʝ ʫʯʘʩʪʢʠ ʚʳʙʨʘʥʳ ʚ ʨʘʟʥʳʭ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʢʘʭ:  

1. ɹʘʣʪʠʡʩʢʠʡ ʱʠʪ (ʧʦʙʝʨʝʞʴʝ ʂʘʥʜʘʣʘʢʰʩʢʦʛʦ ʟʘʣʠʚʘ ɹʝʣʦʛʦ ʤʦʨʷ ʠ ʫʯʘʩʪʦʢ 

ʄʫʨʤʘʥʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ)  

2.ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʘʷ ʧʣʠʪʘ (ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ ʧʦʙʝʨʝʞʴʷ ʧʦʣʫʦʩʪʨʦʚʦʚ ʗʤʘʣ ʠ 

ɻʳʜʘʥ)  

3.ɺʝʨʭʦʷʥʩʢʘʷ ʩʢʣʘʜʯʘʪʘʷ ʦʙʣʘʩʪʴ (ʧʦʙʝʨʝʞʴʝ ʛʫʙʳ ɹʫʦʨ-ʍʘʷ ʢ ʶʛʫ ʦʪ ʧʦʩ. ʊʠʢʩʠ) 

ɿʘʱʠʱʘʝʤʳʝ ʧʦʣʦʞʝʥʠʷ  

1. ʅʘ ʧʦʙʝʨʝʞʴʷʭ ʈʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʠ ʚ ʢʦʥʮʝ ʧʦʟʜʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ - ʛʦʣʦʮʝʥʝ ʩ 

ʥʘʠʙʦʣʴʰʠʤʠ ʩʨʝʜʥʠʤʠ ʩʢʦʨʦʩʪʷʤʠ (4-8,5 ʤʤ/ʛʦʜ) ʧʦʜʥʠʤʘʣʠʩʴ ɹʘʣʪʠʡʩʢʠʡ ʱʠʪ, 

ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ ɺʝʨʭʦʷʥʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʠ (ʍʘʨʘʫʣʘʭʩʢʠʡ ʭʨʝʙʝʪ), ɿʝʤʣʷ ʌʨʘʥʮʘ-

ʀʦʩʠʬʘ ʠ ʉʝʚʝʨʥʘʷ ɿʝʤʣʷ. ʐʝʣʴʬʳ ɹʘʨʝʥʮʝʚʘ ʠ ʂʘʨʩʢʦʛʦ ʤʦʨʝʡ, ʥʘʧʨʦʪʠʚ, 

ʠʥʪʝʥʩʠʚʥʦ ʦʧʫʩʢʘʣʠʩʴ (ʦʪ -9 ʜʦ -13 ʤʤ/ʛʦʜ). ʊʝʢʪʦʥʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ ʚ ʟʘʧʘʜʥʦʡ 

ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʠ ʙʳʣʠ ʥʘʠʙʦʣʝʝ ʢʦʥʪʨʘʩʪʥʳʤʠ ï ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʩʨʝʜʥʠʤʠ 

ʩʢʦʨʦʩʪʷʤʠ ʧʦʜʥʷʪʠʷ ɹʘʣʪʠʡʩʢʦʛʦ ʱʠʪʘ ʠ ʧʦʛʨʫʞʝʥʠʷ ʩʦʩʝʜʥʝʡ ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʦʡ 

ʦʙʣʘʩʪʠ ʧʨʝʚʳʰʘʣʘ 21 ʤʤ/ʛʦʜ. 

2. ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ ʥʦʚʝʡʰʠʝ ʚʝʨʪʠʢʘʣʴʥʳʝ ʜʚʠʞʝʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ 

ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʨʝʣʴʝʬʝ ʥʝ ʪʦʣʴʢʦ ʥʘ ʫʨʦʚʥʝ ʢʨʫʧʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʦʙʣʘʩʪʝʡ (ʩʦʪʥʠ 

ʢʠʣʦʤʝʪʨʦʚ), ʥʦ ʠ ʥʘ ʫʨʦʚʥʝ ʤʘʢʨʦʙʣʦʢʦʚ (ʜʝʩʷʪʢʠ ʢʠʣʦʤʝʪʨʦʚ) ʠ ʥʝʙʦʣʴʰʠʭ ʙʣʦʢʦʚ 
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(ʧʝʨʚʳʝ ʢʠʣʦʤʝʪʨʳ, ʩʦʪʥʠ ʤʝʪʨʦʚ). ʅʘ ɹʘʣʪʠʡʩʢʦʤ ʱʠʪʝ ʨʘʟʥʠʮʘ ʩʨʝʜʥʠʭ ʩʢʦʨʦʩʪʝʡ 

ʧʦʜʥʷʪʠʷ ʤʘʢʨʦʙʣʦʢʦʚ ʜʦʩʪʠʛʘʝʪ 4-5 ʤʤ ʚ ʛʦʜ, ʥʝʙʦʣʴʰʠʭ ʙʣʦʢʦʚ ï 1,5-2 ʤʤ/ʛʦʜ. 

3. ʄʝʭʘʥʠʟʤʳ ʛʣʷʮʠʦʠʟʦʩʪʘʪʠʯʝʩʢʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʦʢʘʟʳʚʘʣʠ ʟʘʤʝʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ ʚʝʨʪʠʢʘʣʴʥʳʝ ʜʚʠʞʝʥʠʷ ʧʦ ʨʘʟʣʦʤʘʤ ʥʘ ɹʘʣʪʠʡʩʢʦʤ ʱʠʪʝ ʣʠʰʴ 

8-18 ʪʳʩʷʯ ʣʝʪ ʥʘʟʘʜ ï ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʘʢʪʠʚʠʟʠʨʦʚʘʣʠʩʴ ʩʙʨʦʩʳ ʣʠʥʠʠ ʂʘʨʧʠʥʩʢʦʛʦ 

ʠ ʚʟʙʨʦʩʳ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʂʦʣʴʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. ʆʞʠʚʣʝʥʠʝ ʩʤʝʱʝʥʠʡ ʧʦ 

ʨʘʟʨʳʚʥʳʤ ʥʘʨʫʰʝʥʠʷʤ ʆʥʝʞʩʢʦ-ʂʘʥʜʘʣʘʢʰʩʢʦʛʦ ʧʘʣʝʦʨʠʬʪʘ, ʧʦʚʳʰʝʥʥʘʷ 

ʩʝʡʩʤʠʯʥʦʩʪʴ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʷʞʝʥʠʡ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʛʦʣʦʮʝʥʘ (ʧʦʩʣʝʜʥʠʝ 7-

8 ʪʳʩʷʯ ʣʝʪ) ʙʳʣʠ ʦʙʫʩʣʦʚʣʝʥʳ ʩʫʛʫʙʦ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. 

4. ɺ ʧʨʝʜʝʣʘʭ ʤʦʣʦʜʳʭ ʧʣʘʪʬʦʨʤʝʥʥʳʭ ʨʘʚʥʠʥ ʩ ʤʦʱʥʳʤ ʨʳʭʣʳʤ ʯʝʭʣʦʤ (ʩʝʚʝʨ 

ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ) ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘ ʚ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʝ 

ʚʨʝʤʷ ʧʨʦʷʚʠʣʠʩʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʚʠʜʝ ʣʠʥʝʘʤʝʥʪʥʦʡ ʩʝʪʠ; ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʧʦʜʥʷʪʠʷ ʙʣʦʢʦʚ ʨʘʟʤʝʨʦʤ ʦʪ 9-10 ʢʤ ʚ ʪʦʣʱʝ ʥʦʚʝʡʰʠʭ 

ʦʪʣʦʞʝʥʠʡ ʦʙʨʘʟʦʚʘʣʠʩʴ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʜʝʬʦʨʤʘʮʠʠ. 

5. ʄʝʟʦ- ʠ ʤʘʢʨʦʨʝʣʴʝʬ ʧʦʙʝʨʝʞʴʷ ʤʦʨʷ ʃʘʧʪʝʚʳʭ ʚ ʨʘʡʦʥʝ ʧʦʩ. ʊʠʢʩʠ ʚ 

ʦʙʩʪʘʥʦʚʢʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʘʩʪʷʞʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʝʢʪʦʥʠʯʝʩʢʠʤ 

ʧʦʜʥʷʪʠʝʤ ʚʦʟʚʳʰʝʥʥʳʭ ʙʣʦʢʦʚ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ 

ʮʦʢʦʣʴʥʳʭ ʜʥʠʱ ʣʦʢʘʣʴʥʳʭ ʛʨʘʙʝʥʦʚ. ʄʦʨʬʦʣʦʛʠʷ ʠ ʠʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʪʘʢʠʭ ʛʨʘʙʝʥʦʚ 

ʥʘ ʩʫʰʝ ʩʭʦʜʥʘ ʩʦ ʩʪʨʦʝʥʠʝʤ ʠ ʨʘʟʚʠʪʠʝʤ ʤʦʣʦʜʦʡ ʨʠʬʪʦʚʦʡ ʩʠʩʪʝʤʳ ʤʦʨʷ ʃʘʧʪʝʚʳʭ.  

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʨʘʙʦʪʳ 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʦʙʩʪʚʝʥʥʳʝ ʥʦʚʳʝ ʜʘʥʥʳʝ ʦ ʧʦʜʥʷʪʳʭ ʙʝʨʝʛʦʚʳʭ 

ʣʠʥʠʷʭ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʈʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʠ: ʂʦʣʴʩʢʠʡ ʧʦʣʫʦʩʪʨʦʚ, ʗʤʘʣ, ʧʦʙʝʨʝʞʴʝ 

ʤʦʨʷ ʃʘʧʪʝʚʳʭ; ʚ ʪʦʤ ʯʠʩʣʝ, ʦʧʨʝʜʝʣʝʥʠʝ ʠʭ ʚʦʟʨʘʩʪʘ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʛʦ 

ʜʘʪʠʨʦʚʘʥʠʷ ʙʝʨʝʛʦʚʳʭ ʣʠʥʠʡ ʩʝʚʝʨʘ ʂʘʨʝʣʠʠ ʚʧʝʨʚʳʝ ʧʦʜʪʚʝʨʞʜʝʥʳ ʩ ʧʦʤʦʱʴʶ 

ʤʝʪʦʜʘ ʢʦʩʤʦʛʝʥʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ. ɺ ʩʦʯʝʪʘʥʠʠ ʩ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ ʦʥʠ 

ʚʦʰʣʠ ʚ ʩʦʩʪʘʚʣʝʥʥʳʡ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʡ ʤʘʩʩʠʚ ʜʘʥʥʳʭ ʦ ʩʢʦʨʦʩʪʷʭ ʥʦʚʝʡʰʠʭ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʠ ʠʟʤʝʥʝʥʠʷʭ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʫʨʦʚʥʷ ʤʦʨʷ ʦʪ ɹʘʨʝʥʮʝʚʘ 

ʤʦʨʷ ʥʘ ʟʘʧʘʜʝ ʜʦ ʅʦʚʦʩʠʙʠʨʩʢʠʭ ʦʩʪʨʦʚʦʚ ʥʘ ʚʦʩʪʦʢʝ. 

ɺʧʝʨʚʳʝ ʩʦʩʪʘʚʣʝʥʘ ʤʦʨʬʦʩʪʨʫʢʪʫʨʥʘʷ ʢʘʨʪʘ ʩ ʫʢʘʟʘʥʠʝʤ ʩʨʝʜʥʠʭ ʩʢʦʨʦʩʪʝʡ 

ʠʟʤʝʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʫʨʦʚʥʷ ʤʦʨʷ ʧʦʣʫʦʩʪʨʦʚʘ ʂʠʥʜʦ (ʂʘʥʜʘʣʘʢʰʩʢʠʡ ʟʘʣʠʚ) ʟʘ 

ʛʦʣʦʮʝʥ, ʘ ʪʘʢʞʝ ʤʦʨʬʦʩʪʨʫʢʪʫʨʥʳʝ ʢʘʨʪʳ ʂʘʨʝʣʴʩʢʦʛʦ ʙʝʨʝʛʘ ɹʝʣʦʛʦ ʤʦʨʷ ʩʦ 

ʩʢʦʨʦʩʪʷʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʦʜʥʷʪʠʷ ʙʣʦʢʦʚ. ɺʧʝʨʚʳʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʚ ʙʣʦʢʘʭ 

ʨʘʟʥʦʛʦ ʨʘʟʤʝʨʘ ʢʘʢ ʚ ʦʙʣʘʩʪʷʭ ʩʢʘʣʴʥʳʭ ʧʦʨʦʜ, ʪʘʢ ʠ ʚ ʧʨʝʜʝʣʘʭ ʧʣʠʪ ʩ 

ʤʥʦʛʦʢʠʣʦʤʝʪʨʦʚʳʤ ʨʳʭʣʳʤ ʯʝʭʣʦʤ. ɺʧʝʨʚʳʝ ʩ ʧʦʤʦʱʴʶ ʯʠʩʣʝʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʳʷʚʣʝʥʳ ʠʟʤʝʥʝʥʠʷ ʜʚʠʞʝʥʠʡ ʧʦ ʢʦʥʢʨʝʪʥʳʤ ʨʘʟʨʳʚʥʳʤ 

ʥʘʨʫʰʝʥʠʷʤ (ʙʦʨʪʘ ʂʘʥʜʘʣʘʢʰʩʢʦʛʦ ʛʨʘʙʝʥʘ, ʨʘʟʣʦʤ ʂʘʨʧʠʥʩʢʦʛʦ) ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʠʣʦʞʝʥʠʷ ʠ ʩʥʷʪʠʷ ʥʘʛʨʫʟʢʠ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʧʦʢʨʦʚʥʦʛʦ ʣʝʜʥʠʢʘ.  
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ 

ʈʘʙʦʪʘ ʨʘʩʰʠʨʷʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠ ̫ʦ ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʨʝʣʴʝʬʝ ʧʦʙʝʨʝʞʠʡ ʈʦʩʩʠʡʩʢʦʡ 

ɸʨʢʪʠʢʠ ʠ ʦʩʦʙʝʥʥʦʩʪʷʭ ʝʛʦ ʨʘʟʚʠʪʠʷ ʚ ʥʦʚʝʡʰʝʝ ʚʨʝʤʷ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʧʦʣʝʟʥʳ ʜʣʷ ʨʝʰʝʥʠ ̫ʨʷʜʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʉʪʨʘʪʝʛʠʯʝʩʢʦʝ 

ʨʘʟʚʠʪʠʝ ʩʝʚʝʨʥʳʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʰʠʨʝʥʠʝ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʧʨʠʙʨʝʞʥʳʭ ʘʨʢʪʠʯʝʩʢʠʭ ʦʙʣʘʩʪʷʭ. ʄʘʪʝʨʠʘʣʳ ʨʘʙʦʪʳ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʧʨʦʛʥʦʟʝ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ (ʚ ʪʦʤ ʯʠʩʣʝ 

ʜʦʣʛʦʚʨʝʤʝʥʥʦʤ, ʪʨʝʙʫʶʱʝʤʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʘʪʦʤʥʳʭ ʩʪʘʥʮʠʡ ʠʣʠ 

ʚʳʙʦʨʝ ʤʝʩʪ ʟʘʭʦʨʦʥʝʥʠʷ ʷʜʝʨʥʳʭ ʠ ʦʧʘʩʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ) ʠ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʨʘʡʦʥʠʨʦʚʘʥʠʠ, ʘ ʪʘʢʞʝ ʧʨʠ ʜʦʙʳʯʝ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠ ʦʮʝʥʢʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ: ʢ ʧʨʠʤʝʨʫ, ʚʳʷʚʣʝʥʠʝ ʥʦʚʝʡʰʝʛʦ ʧʦʜʥʷʪʠʷ ʢʫʧʦʣʦʚʠʜʥʳʭ 

ʘʥʪʠʢʣʠʥʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʩ ʧʦʤʦʱʴʶ ʤʦʨʬʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʟʚʦʣʷʝʪ ʥʘʤʝʪʠʪʴ 

ʚʦʟʤʦʞʥʳʝ ʣʦʚʫʰʢʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʘ ʣʠʥʝʘʤʝʥʪʥʳʡ ʘʥʘʣʠʟ ï ʥʝʜʦʨʦʛʦʡ ʤʝʪʦʜ 

ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʧʦʣʦʞʝʥʠʷ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʧʦʜ ʤʦʱʥʳʤ ʯʝʭʣʦʤ ʨʳʭʣʳʭ 

ʦʪʣʦʞʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʙʫʨʝʥʠʷ ʠ ʜʦʙʳʯʠ ʥʝʬʪʠ ʠ ʛʘʟʘ. 

ɽʱʝ ʦʜʥʘ ʚʘʞʥʝʡʰʘʷ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʘʜʘʯʘ - ʚʳʷʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʡ 

ʫʨʦʚʥʷ ʤʦʨʷ ʠ ʠʭ ʨʘʟʜʝʣʝʥʠʝ ʩ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʜʚʠʞʝʥʠʷʤʠ ʧʦʙʝʨʝʞʠʡ. ɺ 

ʧʨʘʢʪʠʯʝʩʢʦʤ ʩʤʳʩʣʝ ʨʝʰʝʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʚʝʣʠʯʠʥʫ ʣʦʢʘʣʴʥʳʭ 

ʢʦʣʝʙʘʥʠʡ ʫʨʦʚʥʷ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ, ʯʪʦ ʚʘʞʥʦ ʧʨʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʨʘʟʚʠʪʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʙʝʨʝʛʦʚʦʡ ʟʦʥʝ. 

 ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʜʘʥʥʳʝ ʥʘʪʫʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʘʚʪʦʨʘ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʧʨʠ ʦʙʫʯʝʥʠʠ ʩʪʫʜʝʥʪʦʚ-ʛʝʦʤʦʨʬʦʣʦʛʦʚ ʥʘ ʧʦʣʝʚʦʡ ʧʨʘʢʪʠʢʝ 2 ʢʫʨʩʘ ʢʘʬʝʜʨʳ 

ʛʝʦʤʦʨʬʦʣʦʛʠʠ ʠ ʧʘʣʝʦʛʝʦʛʨʘʬʠʠ ʄɻʋ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ.  

ʌʘʢʪʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʨʘʙʦʪʳ ʠ ʣʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ 

ɼʠʩʩʝʨʪʘʮʠʷ ʦʩʥʦʚʘʥʘ ʥʘ ʣʠʯʥʳʭ ʧʦʣʝʚʳʭ ʥʘʙʣʶʜʝʥʠʷʭ ʘʚʪʦʨʘ ʚ ʭʦʜʝ ʧʦʣʝʚʳʭ 

ʩʝʟʦʥʦʚ 2007 - 2014 ʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʨʝʣʠʠ, ʄʫʨʤʘʥʩʢʦʡ ʠ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʝʡ 

(ʵʢʩʧʝʜʠʮʠʠ ʠ ʧʦʣʝʚʳʝ ʧʨʘʢʪʠʢʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʄɻʋ), ʧʦʣʫʦʩʪʨʦʚʘ ʗʤʘʣ 

(ʵʢʩʧʝʜʠʮʠʠ çʗʤʘʣ-ɸʨʢʪʠʢʘ-2012, 2013è), ʉʝʚʝʨʦ-ʉʠʙʠʨʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʠ ʩʝʚʝʨʘ 

ʍʘʨʘʫʣʘʭʩʢʦʛʦ ʭʨʝʙʪʘ (ʵʢʩʧʝʜʠʮʠʷ çʃʝʥʘ-2011è). ʌʘʢʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʧʦ ʚʩʝʤ 

ʢʣʶʯʝʚʳʤ ʫʯʘʩʪʢʘʤ ʩʦʙʨʘʥʳ, ʦʙʨʘʙʦʪʘʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʘʚʪʦʨʦʤ. ʇʦʜʛʦʪʦʚʢʘ ʦʙʨʘʟʮʦʚ ʜʣʷ ʜʘʪʠʨʦʚʘʥʠʷ ʧʦʜʥʷʪʳʭ ʙʝʨʝʛʦʚʳʭ ʣʠʥʠʡ ʤʝʪʦʜʦʤ 

ʢʦʩʤʦʛʝʥʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ (
10

Be) ʧʨʦʚʦʜʠʣʘʩʴ ʧʨʠ ʫʯʘʩʪʠʠ ʘʚʪʦʨʘ ʚ ɺʝʩʪʬʘʣʴʩʢʦʤ 

ʋʥʠʚʝʨʩʠʪʝʪʝ (ʛ. ʄʶʥʩʪʝʨ, ɻʝʨʤʘʥʠʷ). ʈʘʙʦʪʘ ʧʦ ʩʦʟʜʘʥʠʶ ʠ ʘʥʘʣʠʟʫ ʨʝʟʫʣʴʪʘʪʦʚ 

ʯʠʩʣʝʥʥʦʡ ʤʦʜʝʣʠ ʛʣʷʮʠʦʠʟʦʩʪʘʪʠʯʝʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ɹʘʣʪʠʡʩʢʦʛʦ ʱʠʪʘ ʧʨʦʚʦʜʠʣʘʩʴ 

ʘʚʪʦʨʦʤ ʚ ʨʘʤʢʘʭ ʩʪʘʞʠʨʦʚʢʠ DAAD ʚ ʋʥʠʚʝʨʩʠʪʝʪʝ ʠʤʝʥʠ ɻ. ɺ. ʃʝʡʙʥʠʮʘ (ɻʘʥʥʦʚʝʨ, 

ɻʝʨʤʘʥʠʷ) ʚ 2012-2013 ʛʛ. 

ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʦʜʝʨʞʘʱʠʤʩʷ ʚ 

ʨʘʙʦʪʝ ʦʙʰʠʨʥʳʤ ʬʘʢʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ, ʩʦʙʨʘʥʥʳʤ ʚ ʭʦʜʝ ʩʝʤʠʣʝʪʥʠʭ ʧʦʣʝʚʳʭ 

ʨʘʙʦʪ ʚ ʨʘʟʥʳʭ ʨʘʡʦʥʘʭ ɸʨʢʪʠʢʠ.  
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ʈʝʟʫʣʴʪʘʪʳ ʜʦʢʣʘʜʳʚʘʣʠʩʴ ʥʘ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʇʨʠʨʦʜʘ ʰʝʣʴʬʘ ʠ 

ʘʨʭʠʧʝʣʘʛʦʚ ɽʚʨʦʧʝʡʩʢʦʡ ɸʨʢʪʠʢʠè (ʄʫʨʤʘʥʩʢ, 2008), ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʠʪʦʛʘʤ 

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʦʣʷʨʥʦʛʦ ʛʦʜʘ ï 2012 (IPY-2012) ʚ ʛ. ʄʦʥʨʝʘʣʴ (ʂʘʥʘʜʘ), 

ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʄʦʣʦʜʝʞʥʦʤ ʥʘʫʯʥʦʤ ʬʦʨʫʤʝ çʃʦʤʦʥʦʩʦʚ-2012è (ʄʦʩʢʚʘ), 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɻʝʦʤʦʨʬʦʣʦʛʠʷ ʠ ʯʝʪʚʝʨʪʠʯʥʘʷ ʧʘʣʝʦʛʝʦʛʨʘʬʠʷ 

ʧʦʣʷʨʥʳʭ ʨʝʛʠʦʥʦʚè ʠ ʨʦʩʩʠʡʩʢʦ-ʥʝʤʝʮʢʦʤ ʩʠʤʧʦʟʠʫʤʝ çʃʝʦʧʦʣʴʜʠʥʘè (ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ, 2012), ʜʝʩʷʪʦʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʤʝʨʟʣʦʪʦʚʝʜʝʥʠʶ 

(TICOP) (ʉʘʣʝʭʘʨʜ, 2012), ʢʦʥʬʝʨʝʥʮʠʠ çʋʧʨʘʚʣʝʥʠʝ ɸʨʢʪʠʯʝʩʢʠʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ ʥʘ 

ʙʘʟʝ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡè (ʉʘʣʝʭʘʨʜ, 2012),  ʢʦʥʬʝʨʝʥʮʠʠ ɽʚʨʦʧʝʡʩʢʦʛʦ ʆʙʱʝʩʪʚʘ ʅʘʫʢ 

ʦ ɿʝʤʣʝ, EGU (ɺʝʥʘ, ɸʚʩʪʨʠʷ, 2013), ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʩʠʤʧʦʟʠʫʤʝ Arctic Science 

Summit Week (ʛ. ʂʨʘʢʦʚ, ʇʦʣʴʰʘ, 2013), ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʄʦʨʩʢʘʷ ʙʠʦʣʦʛʠʷ, 

ʛʝʦʣʦʛʠʷ, ʦʢʝʘʥʦʣʦʛʠʷ - ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʤʦʨʩʢʠʭ ʩʪʘʮʠʦʥʘʨʘʭè, 

ʧʦʩʚʷʱʝʥʥʦʡ 75-ʣʝʪʠʶ ɹʝʣʦʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ ʠʤ. ʅ.ɸ. ʇʝʨʮʦʚʘ 

(ʄʦʩʢʚʘ, 2013), ʢʦʥʬʝʨʝʥʮʠʠ çʄʦʨʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʝè (ʄʦʩʢʚʘ, 2014), 

V ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʘʤʷʪʠ ʘʢʘʜʝʤʠʢʘ ɸ.ʇ. ʂʘʨʧʠʥʩʢʦʛʦ (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2015). 

ʂʨʦʤʝ ʪʦʛʦ, ʤʘʪʝʨʠʘʣʳ ʘʚʪʦʨʘ ʚʦʰʣʠ ʚ ʥʘʫʯʥʳʝ ʦʪʯʝʪʳ ʵʢʩʧʝʜʠʮʠʠ çʃʝʥʘ-

2011è, çʗʤʘʣ-ɸʨʢʪʠʢʘ-2012è, çʗʤʘʣ-ɸʨʢʪʠʢʘ-2013è, ʚ ʦʪʯʝʪʳ ʧʦ ʧʨʦʝʢʪʘʤ ʈʌʌʀ 

ˉ11-05-01044, 08-0500932 ʠ  ʅʀʈ ˉ 01201154424 çɻʝʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʈʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʠè, ʘ ʪʘʢʞʝ ʚ ʦʪʯʝʪʳ ʧʦ ʌʎʇ çʅʘʫʯʥʳʝ ʠ ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ 

ʢʘʜʨʳ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʈʦʩʩʠʠè ʟʘ 2009-2013 ʛʛ. (ɻʂ 14.740.11.0295 ʦʪ 17 ʩʝʥʪʷʙʨʷ 

2010 ʛ. ʠ ɻʂ ʇ516 ʦʪ 14 ʤʘʷ 2010 ʛ.) 

ʉʪʨʫʢʪʫʨʘ ʨʘʙʦʪʳ 

ʈʘʙʦʪʘ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʛʣʘʚ, ʚʚʝʜʝʥʠʷ, ʟʘʢʣʶʯʝʥʠʷ ʠ ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ ʦʙʱʠʤ 

ʦʙʲʝʤʦʤ  236 ʩʪʨʘʥʠʮ, ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʘ 113 ʨʠʩʫʥʢʘʤʠ ʠ ʬʦʪʦʛʨʘʬʠʷʤʠ, ʩʦʜʝʨʞʠʪ 

7 ʚʥʫʪʨʠʪʝʢʩʪʦʚʳʭ ʪʘʙʣʠʮ ʠ 2 ʧʨʠʣʦʞʝʥʠʷ. ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʚʢʣʶʯʘʝʪ 297 ʥʘʟʚʘʥʠʡ, 

ʚ ʪʦʤ ʯʠʩʣʝ 112 ʥʘ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʘʭ.  

ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ɸʚʪʦʨ ʠʩʢʨʝʥʥʝ ʙʣʘʛʦʜʘʨʝʥ ʩʚʦʝʤʫ ʥʘʫʯʥʦʤʫ ʨʫʢʦʚʦʜʠʪʝʣʶ, ʜ.ʛ.ʥ., ʧʨʦʬʝʩʩʦʨʫ 

ɼ.ʖ. ɹʦʣʴʰʠʷʥʦʚʫ ʟʘ ʨʫʢʦʚʦʜʩʪʚʦ, ʧʦʜʜʝʨʞʢʫ ʠ ʚʥʠʤʘʥʠʝ; ʙʣʘʛʦʜʘʨʠʪ ʩʚʦʝʛʦ ʫʯʠʪʝʣʷ 

ʢ.ʛ.ʥ. ʌ.ɸ. ʈʦʤʘʥʝʥʢʦ ʟʘ ʥʝʦʮʝʥʠʤʫʶ ʧʦʤʦʱʴ ʠ ʫʯʘʩʪʠʝ; ʧʨʦʬʝʩʩʦʨʘ ʋʥʠʚʝʨʩʠʪʝʪʘ 

ʠʤʝʥʠ ɻ.ɺ. ʃʝʡʙʥʠʮʘ (ʛ. ɻʘʥʥʦʚʝʨ) ɸ. ʍʘʤʧʝʣʴ ʠ ʧʨʦʬʝʩʩʦʨʘ ʋʥʠʚʝʨʩʠʪʝʪʘ ʛ. ʄʶʥʩʪʝʨ 

ʈ. ʍʝʪʮʝʣʷ ʟʘ ʨʫʢʦʚʦʜʩʪʚʦ ʯʠʩʣʝʥʥʤr ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʛʣʷʮʠʦʠʟʦʩʪʘʪʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʜʘʪʠʨʦʚʘʥʠʝʤ ʤʝʪʦʜʦʤ ʢʦʩʤʦʛʝʥʥʳʭ ʥʫʢʣʠʜʦʚ.  

ɸʚʪʦʨ ʧʨʠʟʥʘʪʝʣʝʥ ʥʘʯʘʣʴʥʠʢʫ ʵʢʩʧʝʜʠʮʠʡ çʗʤʘʣ-ɸʨʢʪʠʢʘè, ʨʫʢʦʚʦʜʠʪʝʣʶ 

ʥʘʫʯʥʦʡ ʛʨʫʧʧʳ çɸʨʢʪʠʢ-ʈʝʛʠʦʥè ɺ.ɸ. ʆʥʦʰʢʦ; ʢʦʣʣʝʢʪʠʚʫ ʢʘʬʝʜʨʳ ʛʝʦʤʦʨʬʦʣʦʛʠʠ 

ʀʥʩʪʠʪʫʪʘ ʅʘʫʢ ʦ ɿʝʤʣʝ ʉʇʙɻʋ ʠ ʟʘʚʝʜʫʶʱʝʤʫ ʢʘʬʝʜʨʦʡ ɸ.ʀ. ɾʠʨʦʚʫ; ʢʦʣʣʝʢʪʠʚʫ 

ʅʀʃ ʛʝʦʵʢʦʣʦʛʠʠ ʉʝʚʝʨʘ ʄɻʋ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ, ɺ.ʀ. ʉʦʣʦʤʘʪʠʥʫ ʠ ʉ.ɸ. 

ʆʛʦʨʦʜʦʚʫ; ʊ.ʖ. ʈʝʧʢʠʥʦʡ, ʅ.ɽ. ɿʘʨʝʮʢʦʡ, ʅ.ɻ. ɹʝʣʦʚʦʡ ʠ ɼ.ɺ. ʅʘʟʘʨʦʚʫ ʟʘ 

ʧʣʦʜʦʪʚʦʨʥʳʝ ʦʙʩʫʞʜʝʥʠʷ; ɸ.ʆ. ʈʦʤʘʥʦʚʫ; ʩʦʪʨʫʜʥʠʢʘʤ ʦʪʜʝʣʘ ʛʝʦʛʨʘʬʠʠ ʧʦʣʷʨʥʳʭ 
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ʩʪʨʘʥ ɸɸʅʀʀ ʠ ʣʠʯʥʦ ʉ.ʈ. ɺʝʨʢʫʣʠʯʫ ʠ ɸ.ʉ. ʄʘʢʘʨʦʚʫ. ɸʚʪʦʨ ʙʣʘʛʦʜʘʨʠʪ ʩʚʦʠʭ 

ʪʦʚʘʨʠʱʝʡ ʧʦ ʧʦʣʝʚʳʤ ʨʘʙʦʪʘʤ, ʦʜʥʦʢʫʨʩʥʠʢʦʚ, ʜʨʫʟʝʡ ʠ ʙʣʠʟʢʠʭ, ʧʦʤʦʛʘʚʰʠʭ ʠ 

ʧʦʜʜʝʨʞʠʚʘʚʰʠʭ ʚ ʧʦʜʛʦʪʦʚʢʝ ʜʠʩʩʝʨʪʘʮʠʠ.  

ʉʆɼɽʈɾɸʅʀɽ 

ɻʃɸɺɸ 1. ʄʝʪʦʜʠʢʘ ʠʟʫʯʝʥʠʷ ʥʦʚʝʡʰʠʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʜʚʠʞʝʥʠʡ ʠ ʩʪʨʦʝʥʠʷ ʜʠʟʲʶʥʢʪʠʚʥʦʡ ʩʝʪʠ 

ʉʢʦʨʦʩʪʠ ʛʦʣʦʮʝʥʦʚʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʦʮʝʥʠʚʘʣʠʩʴ, 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʧʦ ʩʦʙʩʪʚʝʥʥʳʤ ʠ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʜʘʪʠʨʦʚʘʥʠʷ ʧʦʜʥʷʪʳʭ ʠ 

ʟʘʪʦʧʣʝʥʥʳʭ ʙʝʨʝʛʦʚʳʭ ʣʠʥʠʡ. ʇʨʠ ʦʮʝʥʢʝ ʫʯʠʪʳʚʘʣʦʩʴ ʪʦ, ʯʪʦ ʠʭ ʚʳʩʦʪʘ ʦʪʨʘʞʘʝʪ 

ʘʤʧʣʠʪʫʜʫ ʢʦʣʝʙʘʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʫʨʦʚʥʷ ʤʦʨʷ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʩʘʤʦʛʦ 

ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʠʣʠ ʦʧʫʩʢʘʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʵʚʩʪʘʪʠʯʝʩʢʦʛʦ (ʘʙʩʦʣʶʪʥʦʛʦ) 

ʫʨʦʚʥʷ ʤʦʨʷ. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʣʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ ʦ ʩʦʚʨʝʤʝʥʥʳʭ 

ʜʚʠʞʝʥʠʷʭ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʠʟʤʝʨʝʥʠʷʭ: ʧʦʚʪʦʨʥʳʭ ʥʠʚʝʣʠʨʦʚʢʘʭ, 

ʥʘʙʣʶʜʝʥʠʷʭ ʥʘ ʫʨʦʚʥʝʤʝʨʥʳʭ ʧʦʩʪʘʭ ʠ ʜʨ. ʉʦʙʨʘʥʥʳʝ ʜʘʥʥʳʝ ʦ ʩʢʦʨʦʩʪʷʭ 

ʥʦʚʝʡʰʠʭ ʜʚʠʞʝʥʠʡ ʥʘʥʦʩʠʣʠʩʴ ʥʘ ʢʘʨʪʫ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʧʘʢʝʪʝ ArcGIS ʠ ʟʘʪʝʤ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ. ɺʩʝ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʜʣʷ ʨʘʩʯʝʪʦʚ ʨʘʜʠʦʫʛʣʝʨʦʜʥʳʝ 

ʜʘʪʳ ʙʳʣʠ ʦʪʢʘʣʠʙʨʦʚʘʥʳ ʚ ʧʨʦʛʨʘʤʤʝ OxCal. 

ʄʝʪʦʜʠʢʘ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʧʨʦʚʝʜʝʥʠʠ ʛʝʦʣʦʛʦ-

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ ʠ ʟʘʤʝʨʦʚ, ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʠ ʠ 

ʧʨʦʬʠʣʠʨʦʚʘʥʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ GPS ʠ ʥʠʚʝʣʠʨʦʚʘʥʠʷ. ɿʘʪʝʤ, ʜʣʷ ʘʥʘʣʠʟʘ ʩʚʷʟʠ 

ʥʦʚʝʡʰʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʩʦ ʩʪʨʫʢʪʫʨʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʪʝʨʨʠʪʦʨʠʠ 

ʧʨʦʚʦʜʠʣʦʩʴ ʣʠʥʝʘʤʝʥʪʥʦʝ ʠ ʤʦʨʬʦʩʪʨʫʢʪʫʨʥʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʨʫʧʥʦ- ʠ ʩʨʝʜʥʝʤʘʩʰʪʘʙʥʳʭ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ, ʙʘʪʠʤʝʪʨʠʯʝʩʢʠʭ ʠ 

ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʢʘʨʪ, ʩʧʫʪʥʠʢʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʜʘʥʥʳʭ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʠ 

ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʩʲʝʤʢʠ. ɸʥʘʣʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʣʠʥʝʘʤʝʥʪʦʚ ʠ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ 

ʧʨʦʚʦʜʠʣʩʷ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ 

ʤʝʪʦʜʘʤʠ. ɺʣʠʷʥʠʝ ʛʣʷʮʠʦʠʟʦʩʪʘʪʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʠʩʩʣʝʜʦʚʘʣʦʩʴ ʩ ʧʦʤʦʱʴʶ 

ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠʣʦʞʝʥʠʷ ʠ ʩʥʷʪʠʷ ʣʝʜʥʠʢʦʚʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʣʠʪʦʩʬʝʨʫ 

ɹʘʣʪʠʡʩʢʦʛʦ ʱʠʪʘ ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʢʦʤʤʝʨʯʝʩʢʠʡ ʧʨʦʛʨʘʤʤʥʳʡ 

ʧʨʦʜʫʢʪ ABAQUS Standard). 

ɻʃɸɺɸ 2. ʆʮʝʥʢʘ ʢʦʣʝʙʘʥʠʡ ʫʨʦʚʥʷ ʤʦʨʷ ʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ 

ʢʦʨʳ ʥʘ ʧʦʙʝʨʝʞʴʷʭ ʈʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʠ 

ɼʣʷ ʦʮʝʥʢʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʦʚʝʡʰʠʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʠ ʙʳʣʠ ʦʙʦʙʱʝʥʳ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠ ʩʦʙʩʪʚʝʥʥʳʝ ʧʦʣʝʚʳʝ ʜʘʥʥʳʝ 

ʦʙ ʠʭ ʩʢʦʨʦʩʪʷʭ, ʢʘʢ ʩʦʚʨʝʤʝʥʥʳʭ (ʧʦʚʪʦʨʥʳʝ ʥʠʚʝʣʠʨʦʚʢʠ ʠ ʫʨʦʚʥʝʤʝʨʥʳʝ 

ʥʘʙʣʶʝʥʠʷ), ʪʘʢ ʠ ʜʨʝʚʥʠʭ (ʜʘʪʠʨʦʚʘʥʠʝ ʙʝʨʝʛʦʚʳʭ ʣʠʥʠʡ ʚʦʟʨʘʩʪʦʤ ʦʪ 17 ʪʳʩ. ʣʝʪ 

ʥʘʟʘʜ ʠ ʤʦʣʦʞʝ). ʆʥʠ ʥʘʥʦʩʠʣʠʩʴ ʥʘ ʩʭʝʤʫ ʦʩʥʦʚʥʳʭ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ 

ʈʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʠ (ʨʠʩ. 1), ʩʦʩʪʘʚʣʝʥʥʫʶ ʧʦ ʢʘʨʪʘʤ ʥʦʚʝʡʰʝʡ ʪʝʢʪʦʥʠʢʠ ʠ 

ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʩʭʝʤʘʤ (ʂʘʨʪʘ ʥʦʚʝʡʰʝʡ ʪʝʢʪʦʥʠʢʠ ʈʦʩʩʠʠé, 1995, ʊʝʢʪʦʥʠʯʝʩʢʘʷé, 

1996, 1998, 2011, ɺʝʨʥʠʢʦʚʩʢʠʡ ʠ ʜʨ., 2013). 
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ʈʠʩ. 1. ʅʦʚʝʡʰʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨ rʧʦʙʝʨʝʞʠʡ ʈʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʠ ʠ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʪʦʯʝʢ ʦʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʠʟʤʝʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʫʨʦʚʥʷ ʤʦʨʷ ʚ 

ʛʦʣʦʮʝʥʝ  
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ʏʪʦʙʳ ʦʮʝʥʠʪʴ ʚʝʣʠʯʠʥʫ ʠʤʝʥʥʦ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʙʝʟ 

ʚʣʠʷʥʠʷ ʵʚʩʪʘʪʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʠʟ ʚʳʩʦʪ ʜʨʝʚʥʠʭ ʙʝʨʝʛʦʚʳʭ ʣʠʥʠʡ ʚʳʯʠʪʘʣʦʩʴ 

ʧʦʣʦʞʝʥʠʝ ʘʙʩʦʣʶʪʥʦʛʦ ʫʨʦʚʥʷ ʄʠʨʦʚʦʛʦ ʆʢʝʘʥʘ ʚ ʤʦʤʝʥʪ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ, 

ʩʦʛʣʘʩʥʦ ʦʙʦʙʱʝʥʥʦʡ ʩʨʝʜʥʝʤʠʨʦʚʦʡ ʢʨʠʚʦʡ ʜʣʷ ʛʦʣʦʮʝʥʘ (Fairbanks, 1989, Bard et 

al., 1990, Fleming et al., 1998, Johnson and Lambeck, 1999). ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʘʤʧʣʠʪʫʜ ʠ 

ʚʨʝʤʝʥʠ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʠʣʠ ʦʧʫʩʢʘʥʠʷ ʚʳʯʠʩʣʷʣʠʩʴ ʩʢʦʨʦʩʪʠ ʜʣʷ ʢʘʞʜʦʡ 

ʪʦʯʢʠ. ɹʣʘʛʦʜʘʨʷ ʠʭ ʧʦʩʣʝʜʫʶʱʝʤʫ ʦʩʨʝʜʥʝʥʠʶ ʧʦ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʦʙʣʘʩʪʷʤ ʠ 

ʢʨʫʧʥʳʤ ʙʣʦʢʘʤ ʟʘ ʚʩʝ ʚʨʝʤʷ ʩ 17 ʪʳʩ. ʣʝʪ ʥʘʟʘʜ, ʛʠʧʦʪʝʪʠʯʝʩʢʠ ʚʦʟʤʦʞʥʳʝ 

ʥʘʣʦʞʝʥʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʵʚʩʪʘʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʤʦʨʷ ʚ ɸʨʢʪʠʢʝ ʦʪ ʦʙʱʝʤʠʨʦʚʦʛʦ, 

ʜʘʞʝ ʝʩʣʠ ʦʥʠ ʠ ʥʘʙʣʶʜʘʣʠʩʴ, ʜʦʣʞʥʳ ʩʦʩʪʘʚʣʷʪʴ ʦʜʥʦ ʠ ʪʦ ʞʝ ʟʥʘʯʝʥʠʝ. ʇʦʵʪʦʤʫ 

ʚʦʟʤʦʞʥʦ ʩʨʘʚʥʝʥʠʝ ʩʨʝʜʥʠʭ ʩʢʦʨʦʩʪʝʡ ʚʝʨʪʠʢʘʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʚ 

ʨʘʟʥʳʭ ʨʘʡʦʥʘʭ ɸʨʢʪʠʢʠ (ʨʠʩ. 2).  

 

ʈʠʩ. 2. ʂʘʨʪʘ ʩʨʝʜʥʠʭ ʩʢʦʨʦʩʪʝʡ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ ʢʦʨʳ ʟʘ 

ʧʦʩʣʝʜʥʠʝ 17 ʪʳʩ. ʣʝʪ  

ɻʣʘʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ, ʙʨʦʩʘʶʱʘʷʩʷ ʚ ʛʣʘʟʘ, ï ʧʨʝʦʙʣʘʜʘʶʱʝʝ ʧʦʜʥʷʪʠʝ ʚʩʝʭ 

ʦʙʣʘʩʪʝʡ ʩʫʰʠ. ɺʝʨʪʠʢʘʣʴʥʳʝ ʜʚʠʞʝʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʟʥʘʢʘ ʙʳʣʠ ʪʘʢʞʝ 

ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʜʥʘ ʤʦʨʷ ʃʘʧʪʝʚʳʭ (1,5 ʤʤ/ʛʦʜ) ʠ ʶʛʘ ʂʘʨʩʢʦʛʦ ʤʦʨʷ 

(0,6 ʤʤ/ʛʦʜ). ɻʣʫʙʦʢʦʚʦʜʥʳʝ ʯʘʩʪʠ ʰʝʣʴʬʦʚ, ʥʘʧʨʦʪʠʚ, ʠʩʧʳʪʳʚʘʣʠ ʧʦʛʨʫʞʝʥʠʝ. 

ʅʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʦʧʫʩʢʘʣʘʩʴ ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʘʷ ʦʙʣʘʩʪʴ (-12,9 ʤʤ/ʛʦʜ), ʤʝʥʝʝ 
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ʘʢʪʠʚʥʦ ï ʂʘʨʩʢʘʷ (-9,2 ʤʤ/ʛʦʜ) ʠ ʤʝʜʣʝʥʥʝʝ ʚʩʝʛʦ ï ʃʘʧʪʝʚʦʤʦʨʩʢʘʷ (-0,4 ʤʤ/ʛʦʜ ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʠ -3,8 ʤʤ/ʛʦʜ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ).  

ɺ ʩʨʝʜʥʝʤ, ʙʳʩʪʨʝʝ ʦʩʪʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʧʦʜʥʠʤʘʣʠʩʴ ɹʘʣʪʠʡʩʢʠʡ ʱʠʪ (ʜʦ 8,4 

ʤʤ/ʛʦʜ, ʧʨʠʯʝʤ ʤʘʢʩʠʤʘʣʴʥʳʝ ʩʢʦʨʦʩʪʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʂʘʨʝʣʴʩʢʦʛʦ ʙʣʦʢʘ), ʤʘʩʩʠʚ 

ɿʝʤʣʠ ʌʨʘʥʮʘ-ʀʦʩʠʬʘ (4,3 ʤʤ/ʛʦʜ), ʘʨʭʠʧʝʣʘʛ ʉʝʚʝʨʥʘʷ ɿʝʤʣʷ (4,1 ʤʤ/ʛʦʜ), 

ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ (3,9 ʤʤ/ʛʦʜ) ʠ ɺʝʨʭʦʷʥʩʢʘʷ ʦʙʣʘʩʪʴ ʚ ʨʘʡʦʥʝ ʍʘʨʘʫʣʘʭʩʢʦʛʦ 

ʭʨʝʙʪʘ (3 ʤʤ/ʛʦʜ).  

ʗʤʘʣʦ-ɻʳʜʘʥʩʢʘʷ ʦʙʣʘʩʪʴ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ, ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʈʫʩʩʢʦʡ 

ʧʣʠʪʳ ʠ ʊʘʡʤʳʨʩʢʘʷ ʩʢʣʘʜʯʘʪʘʷ ʦʙʣʘʩʪʴ ʦʙʣʘʜʘʶʪ ʧʦʭʦʞʠʤʠ ʥʝʚʳʩʦʢʠʤʠ 

ʩʢʦʨʦʩʪʷʤʠ ʥʦʚʝʡʰʝʛʦ ʧʦʜʥʷʪʠʷ (1,5-2,5 ʤʤ/ʛʦʜ), ʦʜʥʘʢʦ, ʩʫʜʷ ʧʦ ʠʟʤʝʥʝʥʠʶ 

ʩʢʦʨʦʩʪʝʡ ʚʦ ʚʨʝʤʝʥʠ, ʤʝʭʘʥʠʟʤʳ ʠʭ ʨʘʟʥʳʝ: ʜʚʠʞʝʥʠʷ ʈʫʩʩʢʦʡ ʧʣʠʪ rʩʚʷʟʘʥ rʩ 

ʜʠʥʘʤʠʢʦʡ ɹʘʣʪʠʡʩʢʦʛʦ ʱʠʪʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʝʨʪʠʢʘʣʴʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ɿʘʧʘʜʥʦ-

ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ ʨʘʟʚʠʚʘʶʪʩʷ ʥʝʟʘʚʠʩʠʤʦ. ʅʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳ ʚ ʛʦʣʦʮʝʥʝ, ʚ 

ʩʨʝʜʥʝʤ, ʙʳʣʠ ʊʠʤʘʥʦ-ʇʝʯʦʨʩʢʘʷ ʧʣʠʪʘ, ʤʝʣʢʦʚʦʜʥʳʡ ʰʝʣʴʬ ʗʤʘʣʦ-ɻʳʜʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʠ ʨʘʡʦʥ ʜʝʣʴʪʳ ʗʥʳ.  

ɺ ʮʝʣʦʤ, ʚʝʨʪʠʢʘʣʴʥʳʝ ʜʚʠʞʝʥʠʷ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʠ 

ʦʪʣʠʯʘʣʠʩʴ ʢʦʥʪʨʘʩʪʥʦʩʪʴʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʦʩʪʦʯʥʦʡ. ʂ ʧʨʠʤʝʨʫ, ʨʘʟʥʠʮʘ ʩʨʝʜʥʠʭ 

ʩʢʦʨʦʩʪʝʡ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ ʢʦʨʳ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ɹʘʣʪʠʡʩʢʠʤ 

ʱʠʪʦʤ ʠ ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʦʡ ʦʙʣʘʩʪʴʶ, ʛʨʘʥʠʯʘʱʠʤʠ ʧʦ ʩʠʩʪʝʤʝ ʨʘʟʣʦʤʦʚ, 

ʥʘʟʳʚʘʝʤʦʡ ʣʠʥʠʝʡ ʂʘʨʧʠʥʩʢʦʛʦ, ʧʨʝʚʳʰʘʝʪ 21 ʤʤ/ʛʦʜ.  

ɻʃɸɺɸ 3. ʅʦʚʝʡʰʠʝ ʚʝʨʪʠʢʘʣʴʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ ʥʘ ʫʯʘʩʪʢʘʭ 

ʧʦʙʝʨʝʞʴʷ ʈʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʠ ʩ ʨʘʟʥʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʦʡ  

3.1. ʂʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʱʠʪʳ ʜʨʝʚʥʠʭ ʧʣʘʪʬʦʨʤ (ɹʘʣʪʠʡʩʢʠʡ ʱʠʪ) 

3.1.1 ɺʝʨʪʠʢʘʣʴʥʳʝ ʜʚʠʞʝʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ ʠ ʤʦʨʬʦʩʪʨʫʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ɼʚʠʞʝʥʠ ̫ ʟʝʤʥʦʡ ʢʦʨʳ ʥʘ ʂʘʨʝʣʴʩʢʦʤ ʙʝʨʝʛʫ ɹʝʣʦʛʦ ʤʦʨʷ ʚ ʛʦʣʦʮʝʥʝ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʘʣʦʞʝʥʠʝʤ ʮʝʣʦʛʦ ʨʷʜʘ ʬʘʢʪʦʨʦʚ. ʇʝʨʚʳʡ - ʧʨʠʩʫʪʩʪʚʠʝ ʧʦʩʪʦʷʥʥʳʭ 

ʚʦʩʭʦʜʷʱʠʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʚ ʪʝʯʝʥʠʝ ʚʨʝʤʝʥʠ, ʛʦʨʘʟʜʦ ʙʦʣʝʝ 

ʜʣʠʪʝʣʴʥʦʛʦ, ʯʝʤ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʡ ʵʪʘʧ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʚʳʰʣʠ ʛʣʫʙʠʥʥʳʝ ʧʦʨʦʜʳ ʘʨʭʝʷ ʠ ʧʨʦʪʝʨʦʟʦʷ. ɺʪʦʨʦʡ ï ʤʝʭʘʥʠʟʤ ʫʥʘʩʣʝʜʦʚʘʥʥʦʛʦ 

ʨʠʬʪʠʥʛʘ. ʅʦʚʝʡʰʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ ʜʥʘ ʠ ʙʝʨʝʛʦʚ ʂʘʥʜʘʣʘʢʰʩʢʦʛʦ ʟʘʣʠʚʘ 

ʚʦ ʤʥʦʛʦʤ ʧʨʝʜʦʧʨʝʜʝʣʝʥʳ ʘʢʪʠʚʠʟʘʮʠʝʡ ʩʝʨʠʠ ʛʨʘʙʝʥʦʚ, ʟʘʣʦʞʠʚʰʠʭʩʷ ʚ ʧʦʟʜʥʝʤ 

ʨʠʬʝʝ, ï ʆʥʝʞʩʢʦ-ʂʘʥʘʜʘʣʘʢʰʩʢʦʛʦ ʨʠʬʪʘ (ɹʘʣʫʝʚ ʠ ʜʨ., 2009). ʅʘ ʵʪʫ 

ʥʝʦʜʥʦʟʥʘʯʥʫʶ ʢʘʨʪʠʥʫ ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʛʣʷʮʠʦʠʟʦʩʪʘʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʚʳʟʚʘʥʥʳʝ 

ʧʣʝʡʩʪʦʮʝʥʦʚʳʤʠ ʦʣʝʜʝʥʝʥʠʷʤʠ ʌʝʥʥʦʩʢʘʥʜʠʠ. ʇʦʜ ʚʝʩʦʤ ʣʴʜʘ ʣʠʪʦʩʬʝʨʘ 

ʧʨʦʛʠʙʘʣʘʩʴ, ʘ ʟʘʪʝʤ, ʧʦʩʣʝ ʨʘʟʛʨʫʟʢʠ, ʧʨʦʠʩʭʦʜʠʣʦ ʢʦʤʧʝʥʩʘʮʠʦʥʥʦʝ ʧʦʜʥʷʪʠʝ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʩʦʯʝʪʘʥʠʷ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʘʢʪʠʚʠʟʠʨʦʚʘʣʠʩʴ ʜʨʝʚʥʠʝ ʨʘʟʣʦʤʳ 

ʠ ʦʩʣʘʙʣʝʥʥʳʝ ʟʦʥʳ, ʠ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʥʦʚʳʝ, ʤʝʥʷʣʠʩʴ ʨʝʣʴʝʬ ʠ ʩʠʩʪʝʤʘ ʥʘʧʨʷʞʝʥʠʡ. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʦʚʝʡʰʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʚ ʧʨʝʜʝʣʘʭ 

ɹʘʣʪʠʡʩʢʦʛʦ ʱʠʪʘ ʤʳ ʧʨʦʚʝʣʠ ʣʠʥʝʘʤʝʥʪʥʳʡ ʠ ʤʦʨʬʦʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ 

ʂʘʨʝʣʴʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ɹʝʣʦʛʦ ʤʦʨʷ ʦʪ ʧʦʩ. ʃʝʩʦʟʘʚʦʜʩʢʦʛʦ ʜʦ ʦ.ʆʣʝʥʴʝʛʦ (ʈʠʩ. 3).  
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ʈʠʩ. 3. ʄʦʨʬʦʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʫʯʘʩʪʢʘ ʂʘʨʝʣʴʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ɹʝʣʦʛʦ ʤʦʨʷ  

ɼʚʘ ʛʣʘʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷ ʣʠʥʝʘʤʝʥʪʦʚ ï ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ, ʧʘʨʘʣʣʝʣʴʥʦʝ ʙʦʨʪʘʤ 

ʆʥʝʞʩʢʦ-ʂʘʥʜʘʣʘʢʰʩʢʦʛʦ ʨʠʬʪʘ, ʭʘʨʘʢʪʝʨʥʦʝ ʣʠʰʴ ʜʣʷ ʧʨʦʪʷʞʝʥʥʳʭ ʛʣʘʚʥʳʭ 

ʨʘʟʣʦʤʦʚ, ʠ ʧʨʝʦʙʣʘʜʘʶʱʝʝ ʚʦʩʪʦʯʥʦʝ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʝ, ʧʨʠʩʫʱʝʝ ʙʦʣʝʝ ʤʝʣʢʠʤ 
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ʩʝʢʫʱʠʤ ʠ ʦʧʝʨʷʶʱʠʤ ʠʭ ʥʘʨʫʰʝʥʠʷʤ. ʉʚʦʝʦʙʨʘʟʠʝ ʂʘʨʝʣʴʩʢʦʛʦ ʙʝʨʝʛʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ, ʧʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʢʫʪʦʚʦʡ ʯʘʩʪʠ ʂʘʥʜʘʣʘʢʰʩʢʦʛʦ ʟʘʣʠʚʘ, ʣʠʥʝʘʤʝʥʪʳ 

ʚʩʝʭ ʤʘʩʰʪʘʙʦʚ, ʦʪ ʢʨʫʧʥʳʭ ʨʘʟʣʦʤʦʚ ʜʦ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʚ ʧʦʨʦʜʘʭ, çʧʦʚʦʨʘʯʠʚʘʶʪè ʢ 

ʩʝʚʝʨʫ, ʠ ʫʛʦʣ ʤʝʞʜʫ ʠʭ ʩʝʨʠʷʤʠ ʫʤʝʥʴʰʘʝʪʩʷ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʷ ʦʙ ʠʟʤʝʥʝʥʠʠ 

ʥʘʧʨʷʞʝʥʠʡ ʙʣʠʞʝ ʢ ʚʝʨʰʠʥʝ ʘʢʪʠʚʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʛʨʘʙʝʥʦʚ.  

ʂʘʞʜʳʡ ʠʟ ʚʳʜʝʣʝʥʥʳʭ (ʨʠʩ. 3) ʤʘʢʨʦʙʣʦʢʦʚ ʦʙʣʘʜʘʝʪ ʩʚʦʠʤ ʨʠʩʫʥʢʦʤ 

ʣʠʥʝʘʤʝʥʪʥʦʡ ʩʝʪʠ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ. ʀʟʤʝʥʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʡ 

ʣʠʥʝʘʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʦʩʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʛʣʘʚʥʦʛʦ ʥʦʨʤʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ů1, 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦ ʘʥʘʣʠʟʫ ʩʦʧʨʷʞʝʥʥʳʭ ʩʝʨʠʡ ʪʨʝʱʠʥ ʩʢʘʣʳʚʘʥʠʷ, ʧʨʦʠʩʭʦʜʷʪ ʧʦ ʦʙʝ 

ʩʪʦʨʦʥʳ ʦʪ ʢʨʫʧʥʝʡʰʠʭ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ. ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʨʘʟʣʦʤ ʛʫʙʳ 

ʈʫʛʦʟʝʨʩʢʦʡ, ʦʪʜʝʣʷʶʱʠʡ ʃʝʩʦʟʘʚʦʜʩʢʠʡ ʙʣʦʢ ʦʪ ʈʫʛʦʟʝʨʩʢʦ-ʂʫʟʦʢʦʮʢʦʛʦ, ʘ ʪʘʢʞʝ 

ʨʘʟʣʦʤʳ ʛʫʙʳ ʏʫʧ,r ʦʪʜʝʣʷʶʱʠʝ ʍʝʪʦʣʘʤʙʠʥʩʢʠʡ ʙʣʦʢ ʦʪ ʏʢʘʣʦʚʩʢʦʛʦ ʠ ʙʣʦʢʘ 

ʦʩʪʨʦʚʦʚ ʂʝʨʝʪʩʢʦʛʦ ʘʨʭʠʧʝʣʘʛʘ. ʀʤʝʥʥʦ ʧʦ ʏʫʧʠʥʩʢʠʤ ʨʘʟʨʳʚʥʳʤ ʥʘʨʫʰʝʥʠʷʤ 

ʥʘʧʨʘʚʣʝʥʠʝ ʦʩʠ ů1, ʢʘʢ ʠ ʣʠʥʝʘʤʝʥʪʦʚ 1 ʧʦʨʷʜʢʘ, ʤʝʥʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʝʟʢʦ (ʨʠʩ. 3), ʯʪʦ 

ʛʦʚʦʨʠʪ ʦ ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʝ ʚ ʩʪʨʦʝʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʙʣʦʢʦʚ ʧʦ ʦʙʝ ʩʪʦʨʦʥʳ ʦʪ ʛʫʙʳ. 

ʊʘʢʠʝ ʨʘʟʣʠʯʠʷ ʧʦʜʪʚʝʨʞʜʘʪʁ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ (ʇʨʞʠʷʛʣʦʚʩʢʠʡ ʠ ʜʨ., 

2007) ʦ ʪʦʤ, ʯʪʦ ʣʠʰʴ ʶʞʥʘʷ ʯʘʩʪʴ ʂʘʥʜʘʣʘʢʰʩʢʦʛʦ ʟʘʣʠʚʘ ʦʪ ʤʝʨʠʜʠʘʥʘ ʇʦʨʴʝʡ ʛʫʙʳ 

(ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʜʨʫʛʦʤ ʙʝʨʝʛʫ ʟʘʣʠʚʘ ʧʨʦʪʠʚ ʚʳʭʦʜʘ ʠʟ ʛʫʙʳ ʏʫʧr) ʠ ʚʦʩʪʦʯʥʝʝ 

ʥʘʩʣʝʜʫʝʪ ʩʝʛʤʝʥʪ ʨʠʬʪʦʚʦʡ ʩʠʩʪʝʤʳ ʨʠʬʝʡʩʢʦʛʦ ʟʘʣʦʞʝʥʠʷ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʝʚʝʨʦ-

ʟʘʧʘʜʥʦʡ, ʦʬʦʨʤʠʚʰʝʡʩʷ ʦʢʦʥʯʘʪʝʣʴʥʦ ʢʘʢ ʛʨʘʙʝʥʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʣʠʰʴ ʚ ʢʘʡʥʦʟʦʝ. 

ʈʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʙʳʣʠ ʘʢʪʠʚʥʳ ʚ ʛʦʣʦʮʝʥʦʚʦʝ ʚʨʝʤʷ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʦʩʣʝʣʝʜʥʠʢʦʚʳʝ ʩʝʡʩʤʦʜʠʩʣʦʢʘʮʠʠ: ʦʙʚʘʣʳ ʥʘ ʉʦʥʦʩʪʨʦʚʝ, 

ʩʝʡʩʤʦʫʱʝʣʴʷ ʚ ʙʫʭʪʝ ɹʠʦʬʠʣʴʪʨʦʚ ʠ ʩʝʡʩʤʦʨʦʚ ʥʘ ʦ. ʂʦʢʦʠʭʘ. ʇʦʩʣʝʜʥʠʡ, ʧʦ ʜʘʥʥʳʤ 

ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠ ̫ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʠʞʝ ʠ ʚʳʰʝ 

ʩʝʡʩʤʦʢʦʣʣʶʚʠʷ, ʦʙʨʘʟʦʚʘʣʩʷ ʧʨʠ ʠʩʪʦʨʠʯʝʩʢʦʤ ʟʝʤʣʝʪʨʷʩʝʥʠʠ 1542 ʛʦʜʘ, ʫʧʦʤʠʥʘʥʠʝ 

ʦ ʢʦʪʦʨʦʤ ʩʦʜʝʨʞʠʪʩʷ ʚ ʣʝʪʦʧʠʩʷʭ ʠ ʭʨʦʥʠʢʘʭ (ʄʘʨʘʭʘʥʦʚ, ʈʦʤʘʥʝʥʢʦ, 2014).  

ʈʘʟʜʝʣʝʥʥʳʝ ʛʣʘʚʥʳʤʠ ʨʘʟʣʦʤʘʤʠ ʠ ʢʨʫʧʥʳʤʠ ʣʠʥʝʘʤʝʥʪʘʤʠ ʤʘʢʨʦʙʣʦʢʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʠ ʨʘʟʥʳʤʠ ʩʢʦʨʦʩʪʷʤʠ ʛʦʣʦʮʝʥʦʚʦʛʦ ʧʦʜʥʷʪʠʷ. ʈʫʛʦʟʝʨʩʢʦ-

ʂʫʟʦʢʦʮʢʠʡ ʙʣʦʢ ʠʩʧʳʪʘʣ ʩʘʤʳʝ ʙʳʩʪʨʳʝ ʚʦʩʭʦʜʷʱʠʝ ʜʚʠʞʝʥʠʷ, ʚʳʨʘʞʝʥʥʳʝ ʢʘʢ ʚ 

ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ ʨʝʣʴʝʬʘ (ʛʦʨʘ ʈʫʛʦʟʝʨʩʢʘʷ ʩ ʦʪʤʝʪʢʦʡ 99,7 ʤ ʚʦʟʚʳʰʘʝʪʩʷ 

ʥʘʜ ʦʢʨʫʞʘʶʱʝʡ ʨʘʚʥʠʥʦʡ ʩʦ ʩʨʝʜʥʠʤʠ ʚʳʩʦʪʘʤʠ ʜʦ 20-30 ʤ), ʪʘʢ ʠ ʚ ʩʚʝʞʠʭ 

ʪʝʢʪʦʛʝʥʥʳʭ ʬʦʨʤʘʭ: ʦʪʚʝʩʥʳʭ ʫʩʪʫʧʘʭ, ʫʱʝʣʴʷʭ, ʩʪʫʧʝʥʯʘʪʳʭ ʩʢʣʦʥʘʭ. ɻʦʣʦʮʝʥʦʚʳʝ 

ʙʝʨʝʛʦʚʳʝ ʣʠʥʠʠ ʟʜʝʩʴ ʥʘʭʦʜʷʪʩʷ ʥʘ ʜʝʩʷʪʢʠ ʤʝʪʨʦʚ ʚʳʰʝ, ʯʝʤ ʦʜʥʦʚʦʟʨʘʩʪʥʳʝ ʠʤ ʥʘ 

ʜʨʫʛʠʭ ʙʣʦʢʘʭ ʧʦʙʝʨʝʞʴʷ (ʨʠʩ. 4ɸ). ʉʢʦʨʦʩʪʠ ʚʦʟʜʳʤʘʥʠʷ ʟʘ ʛʦʣʦʮʝʥ ʩʦʩʪʘʚʣʷʣʠ ʦʪ 5 

ʜʦ 9 ʤʤ/ʛʦʜ. ʊʘʢʞʝ ʧʦʜʥʷʪ rʉʦʥʦʩʪʨʦʚʩʢʦʡ ʙʣʦʢ, ʙʣʦʢ ʦ. ʆʣʝʥʴʝʛʦ ʠ ʃʝʩʦʟʘʚʦʜʩʢʠʡ 

(ʦʪ 3,5 ʜʦ 9 ʤʤ/ʛʦʜ). ɹʣʦʢ ʦʩʪʨʦʚʦʚ ʂʝʨʝʪʩʢʦʛʦ ʘʨʭʠʧʝʣʘʛʘ ʦʪʩʪʘʝʪ ʚ ʧʦʜʥʷʪʠʠ, ʢʘʢ ʠ 

ʕʥʛʦʟʝʨʩʢʠʡ. ɺ ʥʘʯʘʣʝ ʛʦʣʦʮʝʥʘ, ʦʢʦʣʦ 10 ʪʳʩ. ʣʝʪ ʥʘʟʘʜ, ʝʛʦ ʩʢʦʨʦʩʪʴ ʩʦʩʪʘʚʣʷʣʘ 3 

ʤʤ/ʛʦʜ, ʚ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʈʫʛʦʟʝʨʩʢʦ-ʂʫʟʦʢʦʮʢʠʡ ʙʣʦʢ ʧʦʜʥʠʤʘʣʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 8-9 

ʤʤ/ʛʦʜ (ʨʠʩ. 4ɹ).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʪʚʝʨʞʜʝʥʦ ʥʘʣʠʯʠʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʜʚʠʞʝʥʠʡ 

ʤʘʢʨʦʙʣʦʢʦʚ (ʨʘʟʤʝʨʦʤ ʚ ʜʝʩʷʪʢʠ ʢʠʣʦʤʝʪʨʦʚ), ʩ ʨʘʟʥʠʮʝʡ ʚ ʩʢʦʨʦʩʪʷʭ, 

ʜʦʩʪʠʛʘʶʱʝʡ 5-6 ʤʤ/ʛʦʜ. 
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ʈʠʩ. 4. ʉʢʦʨʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʦʜʥʷʪʠʷ ʈʫʛʦʟʝʨʩʢʦ-ʂʫʟʦʢʦʮʢʦʛʦ ʙʣʦʢʘ ʠ ʠʭ 

ʩʨʘʚʥʝʥʠʝ ʩ ʩʦʩʝʜʥʠʤʠ ʨʘʡʦʥʘʤʠ (ʂʦʣʴʢʘ ʠ ʜʨ., 2005, 2012, ʂʦʣʴʢʘ, ʂʦʨʩʘʢʦʚʘ, 2010) ʠ 

ʢʦʣʝʙʘʥʠʷʤʠ ʫʨʦʚʥʷ ɹʘʨʝʥʮʝʚʘ ʠ ɹʝʣʦʛʦ ʤʦʨʷ ʚ ʛʦʣʦʮʝʥʝ (ʂʦʰʝʯʢʠʥ, 1979) 


