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ɺɺɽɼɽʅʀɽ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʤʧʳ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʢʨʫʧʥʳʭ ʩʪʨʘʥ ʚ ʫʩʣʦʚʠʷ ʛʣʦʙʘʣʴʥʦʛʦ ʠʩʪʦʱʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ 

ʪʨʝʙʫʶʪ ʧʦʠʩʢʘ ʠ ʧʦʚʳʰʝʥʠʷ ʩʪʝʧʝʥʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. ʅʝʤʘʣʫʶ ʜʦʣʶ ʚ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʙʘʣʘʥʩʝ ʥʘʰʝʡ 

ʩʪʨʘʥʳ ʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ ʛʝʦʪʝʨʤʘʣʴʥʘʷ ʵʥʝʨʛʝʪʠʢʘ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʧʝʨʩʧʝʢʪʠʚʥʦ 

ʜʣʷ ʂʘʤʯʘʪʢʠ. ʋʞʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦ 30% ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʵʥʝʨʛʦʫʟʣʘ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. 

ʆʜʥʘʢʦ, ʩʦʛʣʘʩʥʦ ʝʞʝʛʦʜʥʦʛʦ ʜʦʢʣʘʜʘ ɻʝʦʪʝʨʤʘʣʴʥʦʡ ʕʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ɸʩʩʦʮʠʘʮʠʠ (ʉʐɸ), ʩʨʝʜʠ ʩʪʨʘʥ ʤʠʨʘ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʛʝʦʪʝʨʤʘʣʴʥʫʶ ʵʥʝʨʛʠʶ, 

ʈʦʩʩʠʷ ʟʘʥʠʤʘʝʪ ʪʦʣʴʢʦ 14 ʤʝʩʪʦ ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ɻʝʦʕʉ ʚ 

97 ʄɺʪ, ʧʨʠ ʵʪʦʤ ʙʦʣʴʰʘʷ ʝʝ ʯʘʩʪʴ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʂʘʤʯʘʪʢʫ. ɹʦʣʝʝ ʪʦʛʦ, 

ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʟʘʧʘʩʳ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʚ ʨʝʛʠʦʥʝ ʧʨʝʚʳʰʘʶʪ 2 ɻɺʪ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʥʘ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʂʘʤʯʘʪʢʠ, ʚ 

ʢʘʯʝʩʪʚʝ ʵʥʝʨʛʦʨʝʩʫʨʩʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʥʦʬʘʟʥʳʡ ʪʝʧʣʦʥʦʩʠʪʝʣʴ (ʧʘʨ ʠʣʠ ʚʦʜʘ), 

ʣʠʙʦ ʧʘʨʦʚʦʜʷʥʘʷ ʩʤʝʩʴ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ 

ʜʘʥʥʦʛʦ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʥʝʟʥʘʯʠʪʝʣʴʥʘ, ʚʩʣʝʜʩʪʚʠʝ ʝʛʦ 

ʥʝʚʳʩʦʢʦʛʦ ʵʢʩʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ʉ ʫʯʝʪʦʤ ʤʠʨʦʚʦʛʦ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ 

ʪʝʭʥʦʣʦʛʠʡ ʙʫʨʝʥʠʷ ʠ ʦʙʫʩʪʨʦʡʩʪʚʘ ʩʢʚʘʞʠʥ ʚ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʟʦʥʘʭ, 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʠʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ, ʨʘʟʨʘʙʦʪʢʘ ʦʙʣʘʩʪʝʡ ʙʣʠʟʧʦʚʝʨʭʥʦʩʪʥʳʭ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʦʯʘʛʦʚ. ɺ ʥʝʜʨʘʭ 

ʪʘʢʠʭ ʩʠʩʪʝʤ ʩʫʱʝʩʪʚʫʶʪ ʈ-ʊ ʫʩʣʦʚʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʜʢʨʠʪʠʯʝʩʢʠʭ 

ʦʙʣʘʩʪʝʡ ʬʣʶʠʜʘ. ɼʦʙʳʯʥʳʝ ʩʢʚʘʞʠʥʳ, ʧʨʦʙʫʨʝʥʥʳʝ ʚ ʪʘʢʠʝ ʦʙʣʘʩʪʠ, ʙʫʜʫʪ 

ʠʤʝʪʴ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʵʥʪʘʣʴʧʠʶ ʜʦʙʳʚʘʝʤʦʛʦ ʬʣʶʠʜʘ ʠ ʙʦʣʝʝ ʚʳʩʦʢʫʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʯʝʤ ʩʢʚʘʞʠʥʳ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʧʘʨʦʛʠʜʨʦʪʝʨʤ. ɻʣʫʙʦʢʠʝ 

ʩʢʚʘʞʠʥʳ, ʧʨʦʙʫʨʝʥʥʳʝ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ Geysers ʠ Salton Sea (ʉʐɸ), 

Kakkonda (ʗʧʦʥʠʷ), Larderello (ʀʪʘʣʠʷ), Krafla (ʀʩʣʘʥʜʠʷ) ʠ Los Humeros 

(ʄʝʢʩʠʢʘ), ʚʩʢʨʳʣʠ ʥʘ ʟʘʙʦʝ ʦʙʣʘʩʪʠ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ, ʧʨʝʚʳʰʘʶʱʝʡ 

ʢʨʠʪʠʯʝʩʢʫʶ ʪʦʯʢʫ ʚʦʜʳ ï 374Áʉ. ʅʘ ʂʘʤʯʘʪʢʝ ʥʘʣʠʯʠʝ ʙʣʠʟʧʦʚʝʨʭʥʦʩʪʥʳʭ 
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ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʦʯʘʛʦʚ ʧʦʜʪʚʝʨʞʜʝʥʦ ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʥʘ 

ʂʣʶʯʝʚʩʢʦʡ ʠ ɸʚʘʯʠʥʩʢʦ-ʂʦʨʷʢʩʢʦʡ ʛʨʫʧʧʝ ʚʫʣʢʘʥʦʚ.  

ʃʘʙʦʨʘʪʦʨʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʪʝʧʣʦʤʘʩʩʦʧʝʨʝʥʦʩʘ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ 

ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʘʭ, ʪʨʝʙʫʝʪ ʥʘʣʠʯʠʷ 

ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʩʚʷʟʠ ʩ 

ʯʝʤ, ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʚ ʤʠʨʝ ʧʦʣʫʯʠʣʦ ʨʘʟʚʠʪʠʝ ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʛʠʜʨʦʛʝʦʪʝʨʤʘʣʴʥʳʭ ʠ ʤʘʛʤʘʪʦʛʝʥʥʦ-ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʛʝʦʪʝʨʤʘʣʴʥʳʭ 

ʩʠʩʪʝʤʘʭ. ɺ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ 

ʢʦʤʧʣʝʢʩʳ (ʇʂ), ʚ ʪʦʤ ʯʠʩʣʝ ʩʚʦʙʦʜʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳʡ ʇʂ HYDROTHERM. 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʚ ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʦʩʥʦʚʳʚʘʶʪʩʷ 

ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʟʘʢʦʥʘʭ ʩʦʭʨʘʥʝʥʠʷ ʤʘʩʩʳ ʠ ʵʥʝʨʛʠʠ, ʯʝʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʨʠ ʫʩʣʦʚʠʠ ʘʜʝʢʚʘʪʥʦʡ ʢʘʣʠʙʨʦʚʢʠ 

ʯʠʩʣʝʥʥʳʭ ʤʦʜʝʣʝʡ ʧʦ ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʜʦʩʪʫʧʥʳʭ ʬʘʢʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ɸʚʘʯʠʥʩʢʘʷ ʛʝʦʪʝʨʤʘʣʴʥʘʷ ʧʣʦʱʘʜʴ ʚʥʦʚʴ ʩʪʘʣʘ 

ʧʨʠʚʣʝʢʘʪʴ ʚʥʠʤʘʥʠʝ ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʜʣʷ ʛ. 

ʇʝʪʨʦʧʘʚʣʦʚʩʢʘ-ʂʘʤʯʘʪʩʢʦʛʦ. ɺ 2015 ʛ. ʅʀɻʊʎ ɼɺʆ ʈɸʅ ʚ ʨʘʤʢʘʭ ʢʦʥʪʨʘʢʪʘ ʩ 

ʂɻɹʋ çʈʝʛʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʨʘʟʚʠʪʠʷ ʵʥʝʨʛʝʪʠʢʠ ʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷè ʚʳʧʦʣʥʠʣ 

ʨʘʙʦʪʳ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ɸʚʘʯʠʥʩʢʦʡ ʛʨʫʧʧʳ ʚʫʣʢʘʥʦʚ. 

ʉ 2016 ʛ. ʥʘʯʘʪʳ ʨʘʙʦʪʳ ʧʦ ʦʮʝʥʢʝ ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ɸʚʘʯʠʥʩʢʦʡ 

ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ, ʧʨʦʚʦʜʠʤʳʝ ɸʆ çʈʦʩʛʝʦʣʦʛʠʷè ʧʨʠ ʫʯʘʩʪʠʠ ʅʀɻʊʎ 

ɼɺʆ ʈɸʅ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʝʧʣʦʧʝʨʝʥʦʩʘ ʚ ʛʦʨʥʳʭ ʧʦʨʦʜʘʭ 

ɸʚʘʯʠʥʩʢʦʡ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦ ʠ ʥʝʦʙʭʦʜʠʤʦ ʢʘʢ ʯʘʩʪʴ 

ʢʦʤʧʣʝʢʩʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʠʩʪʝʤʳ. 

ʈʘʙʦʪʳ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʧʨʦʮʝʩʩʦʚ ʪʝʧʣʦʧʝʨʝʥʦʩʘ, ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ 

ʪʝʧʣʦʚʳʭ ʨʝʩʫʨʩʦʚ ɸʚʘʯʠʥʩʢʦʡ ʧʣʦʱʘʜʠ, ʚʳʧʦʣʥʷʣʠʩʴ ʘʢ. ʌʝʜʦʪʦʚʳʤ ʉ.ɸ., 

ʉʫʛʨʦʙʦʚʳʤ ɺ.ʄ., ʋʪʢʠʥʳʤ ʀ.ʉ., ʋʪʢʠʥʦʡ ʃ.ʀ., ʇʦʣʷʢʦʤ ɹ.ɻ., ʂʠʨʶʭʠʥʳʤ ɸ.ɺ., 

ʇʘʰʢʝʚʠʯʝʤ ʈ.ʀ. ʆʜʥʘʢʦ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʚ ʤʦʜʝʣʷʭ ʵʪʠʭ ʘʚʪʦʨʦʚ ʥʝ 

ʫʯʠʪʳʚʘʣʩʷ ʬʘʢʪʠʯʝʩʢʠʡ ʨʝʣʴʝʬ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʪʝʧʣʦʧʝʨʝʥʦʩʘ ʚ ʤʦʜʝʣʷʭ ʚʳʧʦʣʥʝʥʦ ʪʦʣʴʢʦ ʜʣʷ ʩʣʫʯʘʷ ʢʦʥʜʫʢʪʠʚʥʦʡ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʚ ʛʦʨʥʳʭ ʧʦʨʦʜʘʭ, ʙʝʟ ʫʯʝʪʘ ʢʦʥʚʝʢʪʠʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠ 
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ʚʦʟʤʦʞʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʣʘʩʪʝʡ ʩ ʥʘʜʢʨʠʪʠʯʝʩʢʠʤʠ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʤʠ 

ʫʩʣʦʚʠʷʤʠ. 

ʊʝʭʥʦʣʦʛʠʷ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ ʜʦʢʨʠʪʠʯʝʩʢʠʭ 

ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʚ 

ʪʨʫʜʘʭ ɸʣʘʜʴʝʚʘ ʀ.ʊ., ɸʨʦʥʦʚʦʡ ʅ.ʅ., ɸʨʪʝʤʴʝʚʦʡ ɺ.ʃ., ɹʦʛʫʩʣʘʚʩʢʦʛʦ ʕ.ʀ., 

ɺʦʟʥʶʢʘ ʃ.ʌ., ɻʝʥʜʣʝʨʘ ʉ.ɻ., ɼʷʜʴʢʠʥʘ ʖ.ɼ., ɽʛʦʨʦʚʘ ɸ.ɻ., ɿʘʙʘʨʥʦʛʦ ɻ.ʅ., 

ʂʦʥʦʥʝʥʢʦ ɻ.ʅ., ʂʨʝʤʥʝʚʘ ʆ.ɸ., ʄʝʨʟʣʷʢʦʚʘ ʕ.ʀ., ʄʦʨʦʟʦʚʘ ʖ.ʇ., ʇʘʚʣʦʚʘ ʀ.ɸ., 

ʇʘʨʠʡʩʢʦʛʦ ʖ.ʄ., ʇʘʰʢʝʚʠʯʘ ʈ.ʀ., ʇʠʩʢʘʯʝʚʦʡ ʊ.ʖ., ʇʫʜʦʚʢʠʥʘ ɸ.ʄ., ʈʦʤʘʥʦʚʘ 

ɺ.ɸ., ʈʳʞʝʥʢʦ ʀ.ɸ., ʉʘʣʘʤʘʪʠʥʘ ɸ.ʅ., ʉʤʠʨʥʦʚʦʡ ʅ.ʅ., ʊʨʫʩʦʚʘ ɺ.ʅ., 

ʎʳʨʫʣʴʥʠʢʦʚʘ ɸ.ʉ., ʐʫʨʯʢʦʚʘ ɸ.ɺ. ʈʘʙʦʪʳ ʧʨʠ ʥʘʜʢʨʠʪʠʯʝʩʢʠʭ ʥʘʯʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ ʠ ʚʳʧʦʣʥʝʥʳ ʣʠʰʴ ʚ ʪʨʫʜʘʭ ʇʘʰʢʝʚʠʯʘ ʈ.ʀ. ʠ 

ʊʘʩʢʠʥʘ ɺ.ɺ. ʜʣʷ ʩʠʩʪʝʤʳ ʩʢʚʘʞʠʥ ʪʠʧʘ çʪʨʠʧʣʝʪè (ʜʚʝ ʜʦʙʳʯʥʳʭ ʠ ʦʜʥʘ 

ʥʘʛʥʝʪʘʪʝʣʴʥʘʷ). ɺ ʨʘʙʦʪʘʭ ʐʫʣʶʧʠʥʘ ɸ.ʅ. ʨʘʟʨʘʙʦʪʘʥʳ ʤʦʜʝʣʠ ʪʝʯʝʥʠʷ 

ʧʘʨʦʚʦʜʷʥʦʡ ʩʤʝʩʠ ʚ ʩʠʩʪʝʤʘʭ ʜʦʙʳʯʠ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʳ ʠʟʤʝʨʝʥʠʷ ʨʘʩʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʘʨʦʚʦʜʷʥʳʭ 

ʩʢʚʘʞʠʥ. 

ʎʝʣʴ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ ʨʘʮʠʦʥʘʣʴʥʳʭ ʩʭʝʤ 

ʠʟʚʣʝʯʝʥʠʷ ʪʝʧʣʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ɸʚʘʯʠʥʩʢʦʡ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ ʥʘ ʦʩʥʦʚʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʤʘʩʩʠʚʝ ʛʦʨʥʳʭ ʧʦʨʦʜ ʤʝʪʦʜʦʤ 

ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʀʜʝʷ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʳʷʚʣʝʥʥʳʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʪʝʧʣʦʧʝʨʝʥʦʩʘ ʚ ʛʦʨʥʳʭ ʧʦʨʦʜʘʭ ʤʝʪʦʜʦʤ ʯʠʩʣʝʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʟʦʥ ʧʦʨʦʜ ʩ ʥʘʜʢʨʠʪʠʯʝʩʢʠʤ ʬʣʶʠʜʦʤ, ʘ ʪʘʢʞʝ 

ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʨʘʮʠʦʥʘʣʴʥʳʭ ʩʭʝʤ ʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʩʢʚʘʞʠʥʥʳʭ ʩʠʩʪʝʤ ʧʨʠ 

ʧʦʣʫʯʝʥʠʠ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʵʥʝʨʛʠʠ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠ :̫ 

- ʨʘʟʨʘʙʦʪʢʘ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ɸʚʘʯʠʥʩʢʦʡ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ;  

- ʨʘʟʨʘʙʦʪʢʘ ʪʨʝʭʤʝʨʥʦʡ ʯʠʩʣʝʥʥʦʡ ʪʝʨʤʦʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ɸʚʘʯʠʥʩʢʦʡ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ;  
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- ʫʩʪʘʥʦʚʣʝʥʠʝ ʥʘ ʙʘʟʝ ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʬʘʟʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʬʣʶʠʜʘ ʚ ʛʦʨʥʳʭ ʧʦʨʦʜʘʭ ʩʠʩʪʝʤʳ ʚ 

ʧʨʠʥʷʪʦʤ ʠ ʦʙʦʩʥʦʚʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʧʘʨʘʤʝʪʨʦʚ; 

- ʚʳʧʦʣʥʝʥʠʝ ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ 

ʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘʜʢʨʠʪʠʯʝʩʢʦʛʦ ʪʝʧʣʦʚʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʧʨʠ ʝʛʦ 

ʨʘʟʨʘʙʦʪʢʝ ʧʦ ʮʠʨʢʫʣʷʮʠʦʥʥʦʡ ʩʢʚʘʞʠʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʪʠʧʘ çʜʫʙʣʝʪè (ʦʜʥʘ 

ʥʘʛʥʝʪʘʪʝʣʴʥʘʷ ʠ ʦʜʥʘ ʜʦʙʳʯʥʘʷ ʩʢʚʘʞʠʥʳ); 

- ʫʩʪʘʥʦʚʣʝʥʠʝ ʨʘʮʠʦʥʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʮʠʨʢʫʣʷʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʪʠʧʘ çʜʫʙʣʝʪè ʩ ʮʝʣʴʶ ʦʩʚʦʝʥʠʷ ʪʝʧʣʦʚʳʭ ʨʝʩʫʨʩʦʚ ɸʚʘʯʠʥʩʢʦʡ 

ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ.  

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʇʨʠʥʷʪʘ ʢʦʤʧʣʝʢʩʥʘʷ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʢʣʶʯʘʶʱʘʷ: ʦʙʦʙʱʝʥʠʝ ʠ 

ʘʥʘʣʠʟ ʥʘʪʫʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʪʝʧʣʦʚʳʤ ʨʝʞʠʤʦʤ ɸʚʘʯʠʥʩʢʦʡ ʛʝʦʪʝʨʤʘʣʴʥʦʡ 

ʧʣʦʱʘʜʠ, ʘʥʘʣʠʟ ʤʠʨʦʚʦʛʦ ʦʧʳʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʛʝʦʪʝʨʤʘʣʴʥʳʭ 

ʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʪʝʧʣʦʚʦʡ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, 

ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʪʝʧʣʦʧʝʨʝʥʦʩʘ ʚ ʧʦʨʦʜʘʭ ɸʚʘʯʠʥʩʢʦʡ 

ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ ʠ ʚ ʥʘʜʢʨʠʪʠʯʝʩʢʦʤ ʛʝʦʪʝʨʤʘʣʴʥʦʤ ʢʦʣʣʝʢʪʦʨʝ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʨʘʙʦʪʳ: 

- ʨʘʟʨʘʙʦʪʘʥʘ ʪʨʝʭʤʝʨʥʘʷ ʪʝʨʤʦʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ɸʚʘʯʠʥʩʢʦʡ 

ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ, ʫʯʠʪʳʚʘʶʱʘʷ: ʬʘʟʦʚʳʝ ʧʝʨʝʭʦʜʳ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʚ 

ʧʦʣʥʦʤ ʜʠʘʧʘʟʦʥʝ ʚʦʟʤʦʞʥʳʭ ʩʦʩʪʦʷʥʠʡ (ʥʘʜʢʨʠʪʠʯʝʩʢʠʡ ʬʣʶʠʜ, ʧʝʨʝʛʨʝʪʳʡ 

ʧʘʨ, ʩʫʭʦʡ ʥʘʩʳʱʝʥʥʳʡ ʠ ʚʣʘʞʥʳʡ ʧʘʨ, ʞʠʜʢʦʩʪʴ), ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʚ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ ʠ ʜʘʚʣʝʥʠʡ 1200Áʉ ʠ 1 

ɻʇʘ, ʥʘʣʠʯʠʝ ʟʦʥ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʘ ʪʘʢʞʝ 

ʬʘʢʪʠʯʝʩʢʠʡ ʨʝʣʴʝʬ ʧʦʚʝʨʭʥʦʩʪʠ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ; 

- ʥʘ ʙʘʟʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʦʜʝʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʬʘʟʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʬʣʶʠʜʘ ʚ ʤʘʩʩʠʚʝ ʛʦʨʥʳʭ 

ʧʦʨʦʜ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ; 

- ʧʦʣʫʯʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʜʘʚʣʝʥʠʷ, 

ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʠ ʬʘʟʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʬʣʶʠʜʘ ʚ ʧʨʦʜʫʢʪʠʚʥʦʤ ʢʦʣʣʝʢʪʦʨʝ 
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ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʮʠʨʢʫʣʷʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʫʩʣʦʚʠʷʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʥʘʯʘʣʴʥʳʤ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʤ ʥʘʜʢʨʠʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ɸʚʘʯʠʥʩʢʦʡ 

ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ; 

- ʦʮʝʥʝʥʳ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʧʨʦʝʢʪʘ 

ʨʘʟʨʘʙʦʪʢʠ ʪʝʧʣʦʚʳʭ ʨʝʩʫʨʩʦʚ ɸʚʘʯʠʥʩʢʦʡ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ ʧʦ 

ʮʠʨʢʫʣʷʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʪʠʧʘ çʜʫʙʣʝʪè. 

ʆʩʥʦʚʥʳʝ ʟʘʱʠʱʘʝʤʳʝ ʧʦʣʦʞʝʥʠʷ 

1. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʪʝʧʣʦʧʝʨʝʥʦʩʘ ɸʚʘʯʠʥʩʢʦʡ ʛʝʦʪʝʨʤʘʣʴʥʦʡ 

ʧʣʦʱʘʜʠ ʚʦʟʤʦʞʥʦ ʥʘ ʙʘʟʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʪʨʝʭʤʝʨʥʦʡ ʪʝʨʤʦʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ, ʚʢʣʶʯʘʶʱʝʡ ʤʘʩʩʠʚ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʚʤʝʱʘʶʱʠʭ ʢʦʥʚʝʢʪʠʨʫʶʱʠʡ 

ʙʣʠʟʧʦʚʝʨʭʥʦʩʪʥʳʡ ʤʘʛʤʘʪʠʯʝʩʢʠʡ ʦʯʘʛ ʩ ʧʦʩʪʦʷʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʩʪʝʥʢʠ. 

2. ʇʨʠ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʨʘʟʤʝʨʘʭ ʠ ʛʣʫʙʠʥʝ ʟʘʣʝʛʘʥʠʷ ʦʯʘʛʘ ʦʙʣʘʩʪʴ ʛʦʨʥʳʭ 

ʧʦʨʦʜ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 200ï400Üʉ, ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʚʳʩʦʢʦʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʪʝʧʣʦʥʦʩʠʪʝʣʷ, ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʥʘ ʫʜʘʣʝʥʠʠ ʜʦ 3-ʭ ʢʤ 

ʦʪ ʩʪʝʥʢʠ ʦʯʘʛʘ ʠ ʥʘ ʛʣʫʙʠʥʝ ʦʪ 1,5 ʢʤ ʥʠʞʝ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʊʝʧʣʦʚʦʝ ʧʦʣʝ 

ʦʯʘʛʘ ʚʣʠʷʝʪ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʧʦʨʦʜʘʭ ʩʠʩʪʝʤʳ ʥʘ ʫʜʘʣʝʥʠʠ ʜʦ 

6 ʢʤ. 

3. ʕʢʩʧʣʫʘʪʘʮʠʷ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʮʠʨʢʫʣʷʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʪʠʧʘ çʜʫʙʣʝʪè, ʥʘ 

ʙʘʟʝ ʪʝʧʣʦʚʳʭ ʨʝʩʫʨʩʦʚ ɸʚʘʯʠʥʩʢʦʡ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ, ʚʦʟʤʦʞʥʘ ʚ ʪʝʯʝʥʠʝ 

40 ʣʝʪ ʩ ʜʝʙʠʪʦʤ ʩʢʚʘʞʠʥ 20 ʢʛ/ʩ, ʧʨʠ ʵʪʦʤ, ʟʘʙʦʡ ʥʘʛʥʝʪʘʪʝʣʴʥʦʡ ʩʢʚʘʞʠʥʳ ʚ 

ʟʦʥʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʩʣʝʜʫʝʪ 

ʨʘʩʧʦʣʘʛʘʪʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 800 ʤ ʚʳʰʝ ʟʘʙʦʷ ʜʦʙʳʯʥʦʡ ʩʢʚʘʞʠʥʳ ʩ ʮʝʣʴʶ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʠ ʩʥʠʞʝʥʠʷ ʢʘʧʠʪʘʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ 

ʙʫʨʝʥʠʝ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ 

- ʨʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ 

ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʦʩʚʦʝʥʠʠ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ɸʚʘʯʠʥʩʢʦʡ 

ʧʣʦʱʘʜʠ; 

- ʧʨʦʛʥʦʟʥʳʝ ʧʘʨʘʤʝʪʨʳ ɸʚʘʯʠʥʩʢʦʡ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ ʧʦʟʚʦʣʷʶʪ 

ʦʮʝʥʠʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʦʙʲʝʢʪʘ ʧʨʠ ʝʛʦ ʦʩʚʦʝʥʠʠ ʚ ʧʝʨʩʧʝʢʪʠʚʝ; 
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- ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʛʝʦʪʝʨʤʘʣʴʥʦʡ 

ʮʠʨʢʫʣʷʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʪʠʧʘ çʜʫʙʣʝʪè ʤʦʛʫʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʜʣʷ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʧʳʪʥʦʡ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʮʠʨʢʫʣʷʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʦʩʚʦʝʥʠʠ 

ʨʝʩʫʨʩʦʚ ʦʙʲʝʢʪʘ; 

- ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʧʨʝʜʣʦʞʝʥʳ ʚ 2015 ʛ. ʂɻɹʋ 

çʈʝʛʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʨʘʟʚʠʪʠʷ ʵʥʝʨʛʝʪʠʢʠ ʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷè ʜʣʷ ʚʥʝʜʨʝʥʠʷ, ʚ 

ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʅʀɻʊʎ ɼɺʆ ʈɸʅ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ 

çʀʩʩʣʝʜʦʚʘʥʠʝ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ɸʚʘʯʠʥʩʢʦʡ ʛʨʫʧʧʳ ʚʫʣʢʘʥʦʚè. 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʠ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʥʘʫʯʥʳʭ ʧʦʣʦʞʝʥʠʡ ʠ ʚʳʚʦʜʦʚ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ: 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʧʦʨʦʜ, ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʨʘʟʮʦʚ ʛʦʨʥʳʭ 

ʧʦʨʦʜ ɸʚʘʯʠʥʩʢʦʡ ʧʣʦʱʘʜʠ; 

- ʢʦʤʧʣʝʢʩʦʤ ʥʘʢʦʧʣʝʥʥʦʡ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ; 

- ʟʥʘʯʠʪʝʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚʳʧʦʣʥʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʯʠʩʣʝʥʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʠʩʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʟʘʢʦʥʦʚ ʩʦʭʨʘʥʝʥʠʷ ʤʘʩʩʳ ʠ ʵʥʝʨʛʠʠ ʚ 

ʦʩʥʦʚʝ ʯʠʩʣʝʥʥʦʡ ʤʦʜʝʣʠ ʪʝʧʣʦʧʝʨʝʥʦʩʘ. 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ ʟʘʢʣʶʯʘʝʪʩʷ: 

- ʚ ʧʦʩʪʘʥʦʚʢʝ ʮʝʣʠ, ʬʦʨʤʫʣʠʨʦʚʢʝ ʟʘʜʘʯ ʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠ ʦʙʨʘʙʦʪʢʝ ʛʝʦʬʠʟʠʯʝʩʢʠʭ, ʛʝʦʣʦʛʠʯʝʩʢʠʭ, 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʭ ʧʦ ʛʝʦʪʝʨʤʠʯʝʩʢʦʤʫ ʨʝʞʠʤʫ 

ɸʚʘʯʠʥʩʢʦʡ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ, ʨʘʟʨʘʙʦʪʢʝ ʤʦʜʝʣʠ, ʚʳʧʦʣʥʝʥʠʠ ʯʠʩʣʝʥʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʘ ʪʘʢʞʝ ʦʙʨʘʙʦʪʢʝ ʠʭ 

ʥʘ ʕɺʄ, ʨʘʟʨʘʙʦʪʢʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ; 

- ʚ ʫʯʘʩʪʠʠ ʚ ʧʨʦʚʝʜʝʥʠʠ ʢʦʤʧʣʝʢʩʘ ʥʘʪʫʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʢʣʶʯʘʶʱʠʭ: 

ʨʝʞʠʤʥʳʝ ʠʟʤʝʨʝʥʠʷ ʛʝʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ, ʦʪʙʦʨ ʧʨʦʙ ʚʦʜʳ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʶ 

ʜʘʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʦʪʙʦʨ ʧʨʦʙ ʛʦʨʥʳʭ ʧʦʨʦʜ ʜʣʷ 
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ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʧʣʦʱʘʜʥʦʝ ʤʘʛʥʠʪʦʪʝʣʣʫʨʠʯʝʩʢʦʝ 

ʟʦʥʜʠʨʦʚʘʥʠʝ (ʄʊɿ) ʠ ʛʣʫʙʠʥʥʦʝ ʤʘʛʥʠʪʦʪʝʣʣʫʨʠʯʝʩʢʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ (ɻʄʊɿ). 

ɸʧʨʦʙʘʮʠʷ ʜʠʩʩʝʨʪʘʮʠʠ 

ʉʦʜʝʨʞʘʥʠʝ ʠ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʠ 

ʜʦʣʦʞʝʥʳ ʥʘ: ʋʯʝʥʳʭ ʩʦʚʝʪʘʭ ʅʀɻʊʎ ɼɺʆ ʈɸʅ, ʛ. ʇʝʪʨʦʧʘʚʣʦʚʩʢ-ʂʘʤʯʘʪʩʢʠʡ ʚ 

2012-2017 ʛʛ. ʠ ʀʥʩʪʠʪʫʪʘ ʛʦʨʥʦʛʦ ʜʝʣʘ ɼɺʆ ʈɸʅ, ʛ. ʍʘʙʘʨʦʚʩʢ ʚ 2017 ʛ.; 5-ʦʡ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʤʦʣʦʜʝʞʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɹʫʜʫʱʝʝ ʥʘʫʢʠ ï 2017è, 

ʖʛʦ-ɿʘʧʘʜʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʫʨʩʢ, 2017 ʛ.; ɺʩʝʨʦʩʩʠʡʩʢʦʡ 

ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʩ ʵʣʝʤʝʥʪʘʤʠ 

ʥʘʫʯʥʦʡ ʰʢʦʣʳ çɻʦʨʥʷʮʢʘʷ ʩʤʝʥʘ ï 2017è, ʀʥʩʪʠʪʫʪ ʛʦʨʥʦʛʦ ʜʝʣʘ ʠʤ. ʅ.ɸ. 

ʏʠʥʘʢʘʣʘ ʉʆ ʈɸʅ, ʅʦʚʦʩʠʙʠʨʩʢ, 2017 ʛ.; 2-ʦʤ ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʤ ʬʦʨʫʤʝ çʇʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠ ʵʢʦʣʦʛʠʷ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ 

ʨʝʛʠʦʥʘè, ʛ. ʍʘʙʘʨʦʚʩʢ, 2017 ʛ. 

ʇʫʙʣʠʢʘʮʠʠ: ʆʩʥʦʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʜʠʩʩʝʨʪʘʮʠʠ ʠʟʣʦʞʝʥʦ ʚ 11 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʨʘʙʦʪʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ 9 ʚ ʥʘʫʯʥʳʭ ʠʟʜʘʥʠʷʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ 

ɺʳʩʰʝʡ ʘʪʪʝʩʪʘʮʠʦʥʥʦʡ ʢʦʤʠʩʩʠʝʡ ʈʌ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ɸʚʪʦʨ ʙʣʘʛʦʜʘʨʠʪ ʇʘʰʢʝʚʠʯʘ ʈ.ʀ. ʟʘ ʥʘʫʯʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ, ʧʦʩʪʘʥʦʚʢʫ 

ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʣʦʜʦʪʚʦʨʥʫʶ ʢʨʠʪʠʢʫ, ʜʝʡʩʪʚʝʥʥʫʶ ʧʦʜʜʝʨʞʢʫ ʠ ʧʦʤʦʱʴ 

ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʨʘʙʦʪʳ. 

 

ʆʩʥʦʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʨʘʙʦʪʳ 

ɺ ʛʣʘʚʝ 1 ʧʨʠʚʝʜʝʥ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʥʝʝ ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɸʚʘʯʠʥʩʢʦʡ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ; ʫʩʪʘʥʦʚʣʝʥʳ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʝ, 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ, ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʩʠʩʪʝʤʳ; ʜʘʥʘ ʦʮʝʥʢʘ ʪʝʧʣʦʚʦʡ 

ʤʦʱʥʦʩʪʠ ʩʠʩʪʝʤʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʪʫʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʘ 

ɸʚʘʯʠʥʩʢʦʛʦ ʚʫʣʢʘʥʘ; ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʮʝʣʴ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ; 

ɺ ʛʣʘʚʝ 2 ʥʘ ʦʩʥʦʚʘʥʠʠ ʥʘʢʦʧʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʧʦʩʪʨʦʝʥʘ ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ɸʚʘʯʠʥʩʢʦʡ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ; 

ʦʮʝʥʝʥʳ ʧʘʨʘʤʝʪʨʳ ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʦʯʘʛʘ ʠ ʚʤʝʱʘʶʱʠʭ ʝʛʦ ʛʦʨʥʳʭ ʧʦʨʦʜ; 



11 

ʫʩʪʘʥʦʚʣʝʥʳ ʚʘʨʠʘʥʪʳ ʨʝʘʣʠʟʘʮʠʠ ʤʦʜʝʣʠ ʜʣʷ ʜʚʫʭ ʜʦʤʠʥʠʨʫʶʱʠʭ ʪʠʧʦʚ 

ʪʝʧʣʦʧʝʨʝʥʦʩʘ: ʢʦʥʜʫʢʪʠʚʥʦʛʦ ʠ ʢʦʥʚʝʢʪʠʚʥʦʛʦ; 

ɺ ʛʣʘʚʝ 3 ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʷʪʦʡ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʨʘʟʨʘʙʦʪʘʥʘ 

ʯʠʩʣʝʥʥʘʷ ʪʨʝʭʤʝʨʥʘʷ ʪʝʨʤʦʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ɸʚʘʯʠʥʩʢʦʡ 

ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ; ʦʧʨʝʜʝʣʝʥʳ ʨʘʟʤʝʨʳ ʤʦʜʝʣʠʨʫʝʤʦʡ ʦʙʣʘʩʪʠ ʠ ʝʝ 

ʜʦʤʝʥʦʚ; ʯʠʩʣʝʥʥʦ ʨʝʘʣʠʟʦʚʘʥʳ ʥʘʯʘʣʴʥʳʝ ʠ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʚ ʤʦʜʝʣʠ; ʥʘ 

ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʦʜʝʣʠ ʚʳʧʦʣʥʝʥ ʨʘʩʯʝʪ ʠ ʘʥʘʣʠʟ ʧʘʨʘʤʝʪʨʦʚ 

ʪʝʧʣʦʧʝʨʝʥʦʩʘ ʚ ʛʦʨʥʳʭ ʧʦʨʦʜʘʭ ɸʚʘʯʠʥʩʢʦʡ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ; 

ʫʩʪʘʥʦʚʣʝʥ rʟʘʚʠʩʠʤʦʩʪʴ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠʟʦʪʝʨʤ ʠ ʛʨʘʥʠʮʳ ʦʙʣʘʩʪʠ ʬʣʶʠʜʘ ʚ 

ʥʘʜʢʨʠʪʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʦʯʘʛʘ ʠ ʜʚʫʭ ʜʦʤʠʥʠʨʫʶʱʠʭ ʪʠʧʦʚ 

ʪʝʧʣʦʧʝʨʝʥʦʩʘ; ʦʮʝʥʝʥʳ ʪʝʧʣʦʚʳʝ ʨʝʩʫʨʩʳ ʚʤʝʱʘʶʱʠʭ ʦʯʘʛ ʛʦʨʥʳʭ ʧʦʨʦʜ; 

ɺ ʛʣʘʚʝ 4 ʚʳʧʦʣʥʝʥʦ ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʮʠʨʢʫʣʷʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʪʠʧʘ çʜʫʙʣʝʪè ʧʨʠ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʠʤ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʤ ʚ ʧʦʨʦʜʘʭ ɸʚʘʯʠʥʩʢʦʡ 

ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ; ʫʩʪʘʥʦʚʣʝʥʳ ʨʘʮʠʦʥʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ 

ʮʠʨʢʫʣʷʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩ ʮʝʣʴʶ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʧʦʣʫʯʝʥʠʷ ʛʝʦʪʝʨʤʘʣʴʥʦʡ 

ʵʥʝʨʛʠʠ; ʚʳʧʦʣʥʝʥʘ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʨʘʟʨʘʙʦʪʢʠ 

ʪʝʧʣʦʚʳʭ ʨʝʩʫʨʩʦʚ ɸʚʘʯʠʥʩʢʦʡ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ ʧʦ ʪʝʭʥʦʣʦʛʠʠ 

ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

ʆʙʲʝʤ ʠ ʩʪʨʫʢʪʫʨʘ ʨʘʙʦʪʳ. ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, 4 ʛʣʘʚ, 

ʟʘʢʣʶʯʝʥʠʷ, ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ ʠʟ 153 ʥʘʠʤʝʥʦʚʘʥʠʡ, ʩʦʜʝʨʞʠʪ 123 ʩʪʨʘʥʠʮ r

ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ, 38 ʨʠʩʫʥʢʦʚ, 11 ʪʘʙʣʠʮ. 
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1. ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʀ ʆʎɽʅʂɸ ʊɽʇʃʆɺʓʍ ʈɽʉʋʈʉʆɺ 

ɸɺɸʏʀʅʉʂʆʁ ɻɽʆʊɽʈʄɸʃʔʅʆʁ ʇʃʆʑɸɼʀ 

 

1.1. ʀʩʩʣʝʜʦʚʘʥʠʷ ʬʫʤʘʨʦʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ 

 

ɸʚʘʯʠʥʩʢʘʷ ʛʝʦʪʝʨʤʘʣʴʥʘʷ ʧʣʦʱʘʜʴ ʧʨʠʫʨʦʯʝʥʘ ʢ ʦʜʥʦʠʤʝʥʥʦʤʫ ʚʫʣʢʘʥʫ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʤʫ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʧʦʣʫʦʩʪʨʦʚʘ ʂʘʤʯʘʪʢʘ ʚ 25-30 ʢʤ ʦʪ 

ʛ. ʇʝʪʨʦʧʘʚʣʦʚʩʢʘ-ʂʘʤʯʘʪʩʢʦʛʦ (ʨʠʩʫʥʦʢ 1). ɺʫʣʢʘʥ ʨʘʩʧʦʣʦʞʝʥ ʚ ɺʦʩʪʦʯʥʦ-

ʂʘʤʯʘʪʩʢʦʤ ʚʫʣʢʘʥʠʯʝʩʢʦʤ ʧʦʷʩʝ, ʷʚʣʷʝʪʩʷ ʜʝʡʩʪʚʫʶʱʠʤ ʩ ʚʝʨʭʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ 

ʠ ʦʪʥʦʩʠʪʩʷ ʢ ʪʠʧʫ ʉʦʤʤʘ-ɺʝʟʫʚʠʡ (ʨʠʩʫʥʦʢ 2). ɸʙʩʦʣʶʪʥʘʷ ʚʳʩʦʪʘ ʧʦʩʪʨʦʡʢʠ 

ʚʫʣʢʘʥʘ ʩʦʩʪʘʚʣʷʝʪ 2751 ʤ, ʚʳʩʦʪʘ ʩʦʤʤʳ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ï 2317 ʤ. 

 

 

ʈʠʩʫʥʦʢ 1 ï ʆʙʟʦʨʥʘʷ ʢʘʨʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʫʣʢʘʥʘ ɸʚʘʯʠʥʩʢʠʡ 
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ʈʠʩʫʥʦʢ 2 ï ɸʚʘʯʠʥʩʢʠʡ ʚʫʣʢʘʥ ʠ ʬʦʨʤʠʨʫʶʱʠʡʩʷ ʄʦʣʦʜʦʡ ʢʦʥʫʩ 

 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ 60 ʪʳʩ. ʣʝʪ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʥʘ ʚʫʣʢʘʥʝ ʧʨʦʠʩʭʦʜʠʣʠ ʢʨʫʧʥʳʝ 

ʵʨʫʧʪʠʚʥʳʝ ʩʦʙʳʪʠʷ, ʧʨʠʚʝʜʰʠʝ ʢ ʨʘʟʨʫʰʝʥʠʶ ʚʝʨʰʠʥʳ ʜʨʝʚʥʝʛʦ ʚʫʣʢʘʥʘ 

(ʇʘʣʝʦ-ɸʚʘʯʘ), ʘ ʟʘʪʝʤ ʠ ʧʦʟʞʝ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʥʘ ʵʪʦʤ ʤʝʩʪʝ ʚʝʨʰʠʥʳ ʄʝʟʦ-

ɸʚʘʯʘ [3,4,36,37]. ʇʦʩʣʝʜʥʠʝ 3500 ʣʝʪ ʬʦʨʤʠʨʫʝʪʩʷ ʄʦʣʦʜʦʡ ʢʦʥʫʩ ʚʫʣʢʘʥʘ 

(ʨʠʩʫʥʦʢ 2), ʠʤʝʚʰʠʡ 15 ʠʟʚʝʨʞʝʥʠʡ ʚ ʠʩʪʦʨʠʯʝʩʢʦʝ ʚʨʝʤʷ (ʩ 1737 ʛ.) [36,37]. 

ʇʦʩʣʝʜʥʠʝ ʩʦʙʳʪʠʷ ʥʘ ɸʚʘʯʠʥʩʢʦʤ ʚʫʣʢʘʥʝ ʧʨʠʚʝʣʠ ʢ ʟʘʧʦʣʥʝʥʠʶ 200 ʤ ʢʨʘʪʝʨʘ 

ʣʘʚʦʚʦʡ ʧʨʦʙʢʦʡ (1991 ʛ.) ʠ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʪʨʝʱʠʥʳ ʚ ʥʝʡ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʘʨʦʛʘʟʦʚʦʛʦ ʚʟʨʳʚʘ ʚ 2001 ʛ. 

ʇʦʩʣʝ ʠʟʚʝʨʞʝʥʠʷ 1945 ʛ. ʄʦʣʦʜʦʡ ʢʦʥʫʩ ʚʫʣʢʘʥʘ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʜʠʠ 

ʬʫʤʘʨʦʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʠʟʫʯʝʥʠʝʤ ʢʦʪʦʨʦʡ ʜʝʪʘʣʴʥʦ ʟʘʥʠʤʘʣʠʩʴ ʀ.ʊ. 

ʂʠʨʩʘʥʦʚ, ɻ.ɻ. ʄʝʜʚʝʜʝʚʘ ʠ ɽ.ʂ. ʉʝʨʘʬʠʤʦʚʘ ʚ ʘʚʛʫʩʪʝ ʠ ʩʝʥʪʷʙʨʝ 1962 ʛ. [31]. ɺ 

ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʘʪʝʨʘ ʚʫʣʢʘʥʘ ʘʚʪʦʨʘʤʠ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʦʙʨʫʰʝʥʠʝ 

ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʦʛʦ ʫʯʘʩʪʢʘ ʰʣʘʢʦʚ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʩʪʝʥʢʠ, ʯʪʦ 

ʪʘʢʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ɸ.ʄ. ʏʠʨʢʦʚʳʤ, ʧʨʠ ʧʦʩʝʱʝʥʠʠ ʚʝʨʰʠʥʳ ʚʫʣʢʘʥʘ ʚ ʤʘʨʪʝ 

1962 ʛ. ɺ ʮʝʣʦʤ ʚ ʤʦʨʬʦʣʦʛʠʠ ʢʨʘʪʝʨʘ ʩʦ ʚʨʝʤʝʥʠ ʧʦʩʝʱʝʥʠʷ ʝʛʦ ʚ 1960 ʛ. [31] ʠ 

ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʚ 1961 ʛ. ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʥʝ ʧʨʦʠʟʦʰʣʦ. ʅʘ ʤʝʩʪʝ 

ʦʙʨʫʰʝʥʠʷ ʦʙʨʘʟʦʚʘʣʩʷ ʧʘʨʷʱʠʡ ʫʯʘʩʪʦʢ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʛʘʟʦʚ ʥʘ ʢʨʦʤʢʘʭ 65-

75Áʉ. ʏʝʪʢʦ ʚʳʨʘʞʝʥʥʳʭ ʬʫʤʘʨʦʣ ʥʘ ʫʯʘʩʪʢʝ ʥʝ ʧʨʦʷʚʣʷʣʦʩʴ, ʨʘʚʥʦʤʝʨʥʦ ʧʘʨʠʣʘ 
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ʚʩʷ ʧʣʦʱʘʜʴ. ʅʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʤʠ ʬʫʤʘʨʦʣʘʤʠ ʷʚʣʷʣʠʩʴ: çʉʝʨʥʳʡ ɻʨʝʙʝʥʴè, 

çʋʩʪʫʧè, çɺʦʩʪʦʯʥʘʷè, çʏʝʪʚʝʨʢʘè, çʄʘʣʘʷ ʉʝʨʥʘʷè ʠ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʬʫʤʘʨʦʣʳ 

ʜʥʘ [31]. ʈʘʩʧʦʣʦʞʝʥʠʝ ʬʫʤʘʨʦʣ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

 

ʈʠʩʫʥʦʢ 3 ï ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʬʫʤʘʨʦʣʴʥʳʭ ʧʦʣʝʡ ɸʚʘʯʠʥʩʢʦʛʦ ʚʫʣʢʘʥʘ ʚ 

ʧʝʨʠʦʜ ʘʚʛʫʩʪ - ʩʝʥʪʷʙʨʴ 1962 ʛ. [31]. 1 ï ʬʫʤʘʨʦʣʴʥʳʝ ʧʦʣʷ; 2 ï ʥʘʠʙʦʣʝʝ 

ʘʢʪʠʚʥʳʝ ʫʯʘʩʪʢʠ; 3 ï ʘʢʪʠʚʥʦ ʜʝʡʩʪʚʫʶʱʠʝ ʧʦʣʷ ʩ ʧʦʩʪʦʷʥʥʦ ʚʠʜʠʤʳʤʠ 

ʧʘʨʦʛʘʟʦʚʳʤʠ ʩʪʨʫʷʤʠ; 4 ï ʧʘʨʷʱʠʝ ʧʣʦʱʘʜʠ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 20ï50Üʉ; 5 ï 

ʬʫʤʘʨʦʣʳ, ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʪʨʝʱʠʥʘʤ ʚ ʣʘʚʘʭ; 6 ï ʤʝʩʪʦ ʦʪʙʦʨʘ ʛʘʟʦʚ; 7 ï 

ʪʝʤʧʝʨʘʪʫʨʘ; 8 ï ʧʣʦʱʘʜʠ, ʧʦʢʨʳʪʳʝ ʚʦʟʛʦʥʘʤʠ ʩʝʨ ;r 9 ï ʧʣʦʱʘʜʠ ʩ ʛʠʧʩʦʤ ʠ 

ʜʨʫʛʠʤʠ ʩʫʣʴʬʘʪʘʤʠ; 10 ï ʫʯʘʩʪʦʢ ʚʝʨʰʠʥʳ, ʟʘʣʠʪʳʡ ʣʘʚʘʤʠ; 11 ï ʫʯʘʩʪʦʢ 

ʚʝʨʰʠʥʳ, ʩʣʦʞʝʥʥʳʡ ʨʳʭʣʳʤ ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ʠ ʘʛʣʦʤʝʨʘʪʘʤʠ; 12 

ï ʛʨʘʥʠʮʘ ʬʫʤʘʨʦʣʴʥʳʭ ʧʦʣʝʡ 
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ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʛʦʜʘʤʠ ʚ ʢʨʘʪʝʨʝ ʘʚʪʦʨʘʤʠ [31] ʥʘʙʣʶʜʘʣʦʩʴ 

ʦʙʱʝʝ ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʬʫʤʘʨʦʣ. ɻʘʟʳ ʙʳʣʠ ʦʙʳʯʥʦ ʤʦʣʦʯʥʦ-ʙʝʣʦʛʦ, 

ʠʥʦʛʜʘ ʩʝʨʦʛʦ ʩ ʞʝʣʪʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ ʟʘ ʩʯʝʪ ʧʨʠʩʫʪʩʪʚʠʷ ʚʟʚʝʰʝʥʥʦʡ ʩʝʨʳ, 

ʢʦʪʦʨʘʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʩʦʜʝʨʞʠʪʩʷ ʚ ʛʘʟʘʭ ʬʫʤʘʨʦʣ çʋʩʪʫʧè ʠ çʉʝʨʥʳʡ 

ɻʨʝʙʝʥʴè. ɾʝʣʪʳʡ ʠ ʞʝʣʪʦʚʘʪʦ-ʦʨʘʥʞʝʚʳʡ ʥʘʣʝʪ ʩʝʨʳ ʧʨʠʩʫʪʩʪʚʦʚʘʣ ʥʘ ʫʩʪʴʷʭ 

ʙʦʣʴʰʠʥʩʪʚʘ ʬʫʤʘʨʦʣ. ʅʘ ʧʣʦʱʘʜʠ ʬʫʤʘʨʦʣʳ çʏʝʪʚʝʨʢʘè ʚʦʟʥʠʢʣʠ ʥʦʚʳʝ 

ʚʳʭʦʜʳ ʛʘʟʦʚ, ʦʢʨʫʞʠʚʰʠʝ ʦʩʥʦʚʥʳʝ ʬʫʤʘʨʦʣʳ ʥʘ ʛʨʘʥʠʮʝ ʤʝʞʜʫ ʧʨʦʩʣʦʷʤʠ 

ʣʘʚ. 

ɺ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʢʨʘʪʝʨʘ, ʥʘ ʤʝʩʪʝ ʦʪʢʨʳʪʦʡ ʪʨʝʱʠʥʳ ʩʝʚʝʨʦ-

ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ, ʘʚʪʦʨʘʤʠ [31] ʦʪʤʝʯʘʣʩʷ ʜʦʚʦʣʴʥʦ ʤʦʱʥʳʡ ʚʳʭʦʜ ʛʘʟʦʚ, 

ʚʨʝʤʝʥʘʤʠ ʩ ʜʣʠʥʦʡ ʩʪʨʫʠ 30 ʤ. ɼʣʠʥʘ ʪʨʝʱʠʥʳ ʩʦʩʪʘʚʣʷʣʘ 25ï30 ʤ, ʰʠʨʠʥʘ ï 

25ï30 ʩʤ. ɺʳʭʦʜʳ ʩʪʨʫʠ ʙʳʣʠ ʧʦʢʨʳʪʳ ʜʦʚʦʣʴʥʦ ʧʣʦʪʥʳʤ ʩʣʦʝʤ ʩʝʨʳ. 

ʌʫʤʘʨʦʣʳ ʜʥʘ ʢʨʘʪʝʨʘ ʙʳʣʠ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥ  r ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʫʯʘʩʪʢʘ, ʦʙʨʘʟʦʚʘʚ ʙʦʣʴʰʦʝ ʬʫʤʘʨʦʣʴʥʦʝ ʧʦʣʝ ʩ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʤʠ ʚʳʭʦʜʘʤʠ 

ʧʦ ʧʝʨʠʬʝʨʠʠ ð ʚ ʶʞʥʦʡ ʯʘʩʪʠ, ʚʦʩʪʦʯʥʦʡ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʘʥʥʦʛʦ ʧʦʣʷ ʦʙʨʘʟʦʚʳʚʘʣʩʷ ʩʪʦʣʙ ʩ ʧʦʜʥʷʪʠʝʤ ʥʘ ʚʳʩʦʪʫ 100ï150 

ʤ. ʊʝʤʧʝʨʘʪʫʨʘ ʛʘʟʦʚ ʥʘ ʚʳʭʦʜʝ ʚ ʧʝʨʠʬʝʨʠʡʥʦʡ ʯʘʩʪʠ ʶʞʥʦʛʦ ʫʯʘʩʪʢʘ 

ʢʦʣʝʙʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 140ï185Áʉ, ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ï 115ï125Áʉ [31].  

ɼʦʚʦʣʴʥʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʛʘʟʦʚʳʝ ʩʪʨʫʠ ʘʚʪʦʨʘʤʠ [31] ʥʘʙʣʶʜʘʣʠʩʴ ʚ 

ʟʘʧʘʜʥʦʡ ʠ ʯʘʩʪʠʯʥʦ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʩʪʝʥʢʝ ʚʳʰʝ ʬʫʤʘʨʦʣ çʋʩʪʫʧè ʠ çʄʘʣʘʷ 

ʉʝʨʥʘʷè. 

ɺ ʚʦʩʪʦʯʥʦʡ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʷʭ ʢʨʘʪʝʨʘ ʘʚʪʦʨʘʤʠ [31] ʦʪʤʝʯʝʥʳ 

ʥʝʙʦʣʴʰʠʝ ʛʨʫʧʧʢʠ ʬʫʤʘʨʦʣ, ʘ ʪʘʢʞʝ ʧʘʨʷʱʠʝ ʧʣʦʱʘʜʢʠ. 

ʄʝʥʝʝ ʘʢʪʠʚʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʬʫʤʘʨʦʣʘʤʠ ʢʨʘʪʝʨʘ ʧʨʦʷʚʣʷʣʠʩʴ ʬʫʤʘʨʦʣʳ 

ʥʘ ʚʥʝʰʥʠʭ ʩʢʣʦʥʘʭ ʢʦʥʫʩʘ ʠ ʚ ʚʝʨʭʥʝʡ ʧʨʠʢʨʘʪʝʨʥʦʡ ʯʘʩʪʠ. 

ɸʚʪʦʨʘʤʠ [31] ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʬʫʤʘʨʦʣ ʥʘ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʤ ʠ ʯʘʩʪʠʯʥʦ ʩʝʚʝʨʥʦʤ ʠ ʚʦʩʪʦʯʥʦʤ ʩʢʣʦʥʘʭ ʢʦʥʫʩʘ. ɺ ʦʩʪʘʣʴʥʳʭ ʯʘʩʪʷʭ 

ʚʝʨʰʠʥʳ, ʥʘ ʫʜʘʣʝʥʠʠ 20ï150 ʤ ʦʪ ʢʨʦʤʦʢ ʢʨʘʪʝʨʘ, ʚʥʠʟ ʧʦ ʩʢʣʦʥʫ ʧʨʦʪʷʛʠʚʘʣʠʩʴ 

ʧʨʦʛʨʝʪʳʝ ʫʯʘʩʪʢʠ. 
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ʀʟ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ʜʝʡʩʪʚʦʚʘʚʰʠʭ ʬʫʤʘʨʦʣʴʥʳʭ ʧʦʣʝʡ ʚʳʜʝʣʷʣʠʩʴ ʜʚʘ: 

ʥʘ ʶʛʦ-ʟʘʧʘʜʥʦʤ ʩʢʣʦʥʝ ï ʧʨʦʜʦʣʞʝʥʠʠ çʉʝʨʥʦʛʦ ɻʨʝʙʥʷè ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ, ʛʜʝ 

ʦʥʠ ʙʳʣʠ ʧʨʠʫʨʦʯʝʥʳ ʢ 10ï12ïʤʝʪʨʦʚʦʤʫ ʦʙʨʳʚʫ, ʩʣʦʞʝʥʥʦʤʫ, ʠʟʤʝʥʝʥʥʳʤʠ 

ʘʥʜʝʟʠʪʘʤʠ. 

ʇʝʨʚʦʝ ʬʫʤʘʨʦʣʴʥʦʝ ʧʦʣʝ ʶʛʦ-ʟʘʧʘʜʥʦʛʦ ʩʢʣʦʥʘ ʟʘʥʠʤʘʣʦ ʧʣʦʱʘʜʴ 

ʨʘʟʤʝʨʦʤ 50Ĭ80 ʤ. ʅʘ ʘʢʪʠʚʥʳʭ ʫʯʘʩʪʢʘʭ ʧʦʣʷ ʙʳʣʠ ʜʦʚʦʣʴʥʦ ʤʦʱʥʳʝ 

ʦʪʣʦʞʝʥʠʷ ʩʝʨʳ. ʊʝʤʧʝʨʘʪʫʨʘ ʧʘʨʦʛʘʟʦʚʳʭ ʩʪʨʫʡ ʥʘ ʚʳʭʦʜʝ ʢʦʣʝʙʘʣʘʩʴ ʚ 

ʧʨʝʜʝʣʘʭ 90ï95Áʉ, ʚʨʝʤʝʥʘʤʠ ʧʦʚʳʰʘʷʩʴ ʜʦ 120Üʉ [31].  

ɺ 120ï150 ʤ ʚʳʰʝ ʧʝʨʚʦʛʦ ʬʫʤʘʨʦʣʴʥʦʛʦ ʧʦʣʷ ʥʘ ʵʪʦʤ ʞʝ ʩʢʣʦʥʝ ʦʪʤʝʯʘʣʩʷ 

ʝʱʝ ʦʜʠʥ ʘʢʪʠʚʥʳʡ ʫʯʘʩʪʦʢ ʨʘʟʤʝʨʦʤ 25Ĭ40 ʤ, ʚʳʪʷʥʫʪʳʡ ʧʦ ʩʢʣʦʥʫ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ çʉʝʨʥʦʛʦ ɻʨʝʙʥʷè. ʅʘ ʚʳʭʦʜʝ ʬʫʤʘʨʦʣ ʵʪʦʛʦ ʫʯʘʩʪʢʘ ʥʘʙʣʶʜʘʣʠʩʴ 

ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʠʝ ʩʢʦʧʣʝʥʠʷ ʩʝʨʳ. ʊʝʤʧʝʨʘʪʫʨʘ ʛʘʟʦʚ ʥʘ ʫʩʪʴʷ ʢʦʣʝʙʘʣʘʩʴ ʚ 

ʧʨʝʜʝʣʘʭ 35ï90Áʉ.  

ʌʫʤʘʨʦʣʴʥʦʝ ʧʦʣʝ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʩʢʣʦʥʘ ʢʦʥʫʩʘ ʟʘʥʠʤʘʣʦ ʫʯʘʩʪʦʢ ʚ 130ï

150 ʤ ʥʠʞʝ ʢʨʦʤʢʠ ʢʨʘʪʝʨʘ ʧʣʦʱʘʜʴʶ 30Ĭ50 ʤ. ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʬʫʤʘʨʦʣ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʣʦʩʴ ʥʘ 12-ʤʝʪʨʦʚʦʤ ʦʙʨʳʚʝ, ʦʩʦʙʝʥʥʦ ʫ ʧʦʜʥʦʞʠʷ ʨʘʟʨʫʰʝʥʥʦʡ 

ʯʘʩʪʠ ʣʘʚʦʚʦʛʦ ʧʦʪʦʢʘ. ʊʝʤʧʝʨʘʪʫʨʘ ʧʘʨʦʛʘʟʦʚʳʭ ʩʪʨʫʡ ʢʦʣʝʙʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 

50ï90Üʉ. 

ɺ ʦʩʪʘʣʴʥʳʭ ʤʝʩʪʘʭ ʥʘ ʚʥʝʰʥʠʭ ʩʢʣʦʥʘʭ ʢʨʘʪʝʨʘ ʚʫʣʢʘʥʘ ʚʳʭʦʜʳ 

ʧʘʨʦʛʘʟʦʚʳʭ ʩʪʨʫʡ ʙʳʣʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʪʨʝʱʠʥʘʤ ʚ ʣʘʚʦʚʳʭ ʧʦʪʦʢʘʭ ʠ ʧʘʨʷʱʠʤ 

ʫʯʘʩʪʢʘʤ ʚ ʰʣʘʢʘʭ ʠ ʘʛʣʦʤʝʨʘʪʘʭ. ʊʝʤʧʝʨʘʪʫʨʘ ʛʘʟʦʚ ʥʘ ʚʳʭʦʜʝ ʠʟ ʪʨʝʱʠʥ 

ʢʦʣʝʙʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 50ï60Üʉ, ʥʘ ʧʘʨʷʱʠʭ ʫʯʘʩʪʢʘʭ ï 25ï75Üʉ.  

ʈʝʟʫʣʴʪʘʪʳ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʩʲʝʤʢʠ ʚʩʝʭ ʬʫʤʘʨʦʣʴʥʳʭ ʧʦʣʝʡ ʚʥʝʰʥʠʭ 

ʩʢʣʦʥʦʚ, ʧʨʦʚʝʜʝʥʥʦʡ ɽ. ʂ. ʉʝʨʘʬʠʤʦʚʦʡ ʠ ɺ. ɸ. ʇʦʜʪʘʙʘʯʥʳʤ ʚ ʩʝʥʪʷʙʨʝ 1961 ʛ. 

[31], ʧʦʢʘʟʘʣʠ ʦʜʠʥʘʢʦʚʳʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʚʛʫʩʪʦʤ, ʧʨʝʜʝʣʳ ʢʦʣʝʙʘʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ: ʥʘ ʘʢʪʠʚʥʳʭ ʬʫʤʘʨʦʣʘʭ ï 80ï95Áʉ, ʫ ʛʘʟʦʚ ʪʨʝʱʠʥ ʣʘʚʦʚʳʭ ʧʦʪʦʢʦʚ 

ï 50ï75Áʉ, ʧʘʨʷʱʠʭ ʫʯʘʩʪʢʦʚ ï20ï75Áʉ. 

ʇʦ ʜʘʥʥʳʤ ʨʝʟʫʣʴʪʘʪʦʚ ʠʥʬʨʘʢʨʘʩʥʦʡ ʩʲʝʤʢʠ 1988 ʛ., ʧʨʠʚʝʜʝʥʥʳʤ ʚ 

ʨʘʙʦʪʝ [21], ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʥʘ 

ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʩʢʣʦʥʘʭ ʢʨʘʪʝʨʘ ʥʝʠʟʤʝʥʥʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʘʥʥʳʤ 
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ʥʘʟʝʤʥʳʭ ʠʟʤʝʨʝʥʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ 1964 ʛ. ʆʜʥʘʢʦ, ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʜʥʠʱʘ 

ʢʨʘʪʝʨʘ ʙʳʣʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʥʦʚʘʷ ʪʝʨʤʦʘʥʦʤʘʣʠʷ ʚ ʪʦʤ ʤʝʩʪʝ, ʛʜʝ ʚʧʦʩʣʝʜʩʪʚʠʠ 

ʚʩʢʨʳʣʦʩʴ ʵʨʫʧʪʠʚʥʦʝ ʞʝʨʣʦ ʠʟʚʝʨʞʝʥʠʷ, ʥʘʯʘʚʰʝʛʦʩʷ ʚ 1991 ʛ.  

ʇʦʩʣʝ ʠʟʚʝʨʞʝʥʠʷ 1991 ʛ. ʩʪʨʫʢʪʫʨʘ ʪʝʨʤʦʘʥʦʤʘʣʠʡ ʦʩʪʘʣʘʩʴ ʪʘʢʞʝ 

ʥʝʠʟʤʝʥʥʦʡ ʥʘ ʫʯʘʩʪʢʘʭ, ʢʦʪʦʨʳʝ ʥʝ ʙʳʣʠ ʧʝʨʝʢʨʳʪʳ ʣʘʚʦʡ. ʅʝ ʠʟʤʝʥʠʣʘʩʴ ʠ 

ʩʦʭʨʘʥʷʣʘʩʴ ʚ ʭʦʜʝ ʠʟʚʝʨʞʝʥʠʷ ʘʢʪʠʚʥʦʩʪʴ ʬʫʤʘʨʦʣ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘʠʙʦʣʝʝ 

ʤʦʱʥʦʡ ʬʫʤʘʨʦʣʳ çʋʩʪʫʧè, ʧʦ ʜʘʥʥʳʤ ʦʙʣʝʪʘ 14 ʷʥʚʘʨʷ 1991 ʛ., ʢʦʛʜʘ ʢʨʘʪʝʨ 

ʥʘʯʘʣ ʟʘʧʦʣʥʷʪʴʩʷ ʣʘʚʦʡ [21].  

ɺ 1993-1994 ʛʛ. ʘʚʪʦʨʘʤʠ [144] ʦʪʙʠʨʘʣʠʩʴ ʦʙʨʘʟʮʳ ʛʘʟʘ ʜʝʡʩʪʚʫʶʱʠʭ 

ʬʫʤʘʨʦʣ. ɹr ʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʛʘʟʦʚʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʷʚʣʷʣʘʩʴ ʚ ʫʟʢʦʡ 

ʪʨʝʱʠʥʝ ʤʝʞʜʫ ʣʘʚʦʚʦʡ ʧʨʦʙʢʦʡ ʠ ʢʨʘʝʤ ʢʨʘʪʝʨʘ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʬʫʤʘʨʦʣʴʥʳʭ 

ʧʣʦʱʘʜʦʢ, ʘ ʪʘʢʞʝ ʠʟʤʝʨʝʥʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʬʫʤʘʨʦʣ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 4. 

 

 

ʈʠʩʫʥʦʢ 4 ï ʉʭʝʤʘ ʬʫʤʘʨʦʣ ʢʨʘʪʝʨʘ ʚʫʣʢʘʥʘ ʧʦʩʣʝ ʠʟʚʝʨʞʝʥʠʷ 1991 ʛ. [144] 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʦʚ ʘʚʪʦʨʘʤʠ [144] ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʬʫʤʘʨʦʣʳ ʩ 

ʥʘʠʙʦʣʴʰʝʡ ʪʝʤʧʝʨʘʪʫʨʦʡ 473Áʉ ʚʳʙʨʘʩʳʚʘʶʪ ʯʠʩʪʳʡ ʤʘʛʤʘʪʠʯʝʩʢʠʡ ʛʘʟ. ɺ 

ʩʦʩʪʘʚʝ ʛʘʟʦʚ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʬʫʤʘʨʦʣ ʦʪʤʝʯʘʣʦʩʴ ʥʘʣʠʯʠʝ 

ʩʢʦʥʜʝʥʩʠʨʦʚʘʚʰʝʛʦʩʷ ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʛʘʟʘ ʩ ʥʝʙʦʣʴʰʦʡ ʜʦʣʝʡ ʤʝʪʝʦʨʥʳʭ ʚʦʜ.  

ʇʦ ʜʘʥʥʳʤ ʠʥʬʨʘʢʨʘʩʥʦʡ ʩʲʝʤʢʠ, ʚʳʧʦʣʥʝʥʥʦʡ ʚ 2005 ʛ., ʚ ʩʪʨʫʢʪʫʨʝ ʀʂ-

ʠʟʣʫʯʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʘʚʪʦʨʳ [21] ʚʳʜʝʣʠʣʠ ʘʥʦʤʘʣʠʠ ʪʨʝʭ ʪʠʧʦʚ: ʬʫʤʘʨʦʣʴʥʳʝ 
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ʚʳʭʦʜʳ ï ʬʫʤʘʨʦʣr  çɿʘʧʘʜʥʘʷè ʠ çɻʨʫʧʧʘ ɺʦʩʪʦʯʥʳʝè, ʨʘʜʠʘʣʴʥʳʝ ʠ 

ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʝ ʪʨʝʱʠʥʳ ʥʘ ʣʘʚʦʚʦʤ ʧʦʣʝ, çʧʘʨʷʱʠʡ ʛʨʫʥʪè ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʠ 

ʚʥʝʰʥʠʭ ʩʢʣʦʥʘʭ ʢʨʘʪʝʨʘ, ʨʠʩʫʥʦʢ 5. 

 

 

ʈʠʩʫʥʦʢ 5 ï ʉʪʨʫʢʪʫʨʘ ʀʂ-ʠʟʣʫʯʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ [21]. 1, 2 ï ʬʫʤʘʨʦʣʴʥʳʝ 

ʚʳʭʦʜʳ; 3 ï ʣʠʥʝʡʥʘʷ ʘʥʦʤʘʣʠʷ; 4 ï ʪʨʝʱʠʥʘ; *  ï ʨʝʞʠʤʥʘʷ ʬʫʤʘʨʦʣʘ 

 

ʌʫʤʘʨʦʣʳ çɻʨʫʧʧʘ ɺʦʩʪʦʯʥʳʝè ʧʦ ʜʘʥʥʳʤ [21] ʧʨʦʝʢʪʠʨʦʚʘʣʠʩʴ ʥʘ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʙʳʚʰʝʡ ʬʫʤʘʨʦʣʳ çɺʦʩʪʦʯʥʘʷè. ʌʫʤʘʨʦʣʳ çʋʩʪʫʧè ʠ 

ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʨʷʜʦʤ çʄʘʣʘʷ ʉʝʨʥʘʷè, ʧʝʨʝʢʨʳʪʳ ʣʘʚʦʡ ʠ ʤʝʩʪʦ ʚʳʭʦʜʘ 

ʩʤʝʩʪʠʣʦʩʴ ʢ ʬʫʤʘʨʦʣʝ çɿʘʧʘʜʥʘʷè. ʇʨʦʛʨʝʪʳʝ ʧʣʦʱʘʜʢʠ ʥʘ ʚʥʝʰʥʝʡ ʩʝʚʝʨʦ- ʠ 

ʶʛʦ-ʟʘʧʘʜʥʦʡ ʩʪʦʨʦʥʝ ʢʨʘʪʝʨʘ, ʘ ʪʘʢʞʝ ʥʝʧʝʨʝʢʨʳʪʳʝ ʣʘʚʦʡ ʥʘ ʚʥʫʪʨʝʥʥʝʡ 

ʩʝʚʝʨʥʦʡ ʝʛʦ ʢʨʦʤʢʝ, ʩʦʭʨʘʥʠʣʠ ʩʚʦʶ ʢʦʥʬʠʛʫʨʘʮʠʶ (ʟʦʥʳ ʦʢʦʥʪʫʨʝʥʳ ʩʧʣʦʰʥʦʡ 

ʣʠʥʠʝʡ, ʨʠʩʫʥʦʢ 5). ʂʦʥʬʠʛʫʨʘʮʠʷ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʬʫʤʘʨʦʣʴʥʳʭ ʚʳʭʦʜʦʚ (1, 2), 

ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʚ 1991 ʛ. ʥʘ ʚʥʝʰʥʝʤ ʩʢʣʦʥʝ ʥʘ ʧʨʦʜʦʣʞʝʥʠʠ ʪʨʝʱʠʥʳ, 

ʠʟʤʝʥʠʣʘʩʴ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʪʨʝʱʠʥʳ. ɺ ʧʝʨʠʦʜ 1991ï2001 ʛʛ. ʥʘ ʟʘʧʘʜʥʦʤ ʛʨʝʙʥʝ 
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ʬʫʥʢʮʠʦʥʠʨʦʚʘʣʘ ʨʝʞʠʤʥʘʷ ʬʫʤʘʨʦʣʘ (* ). ʊʨʝʱʠʥʘ (4) ʩʫʱʝʩʪʚʦʚʘʣʘ ʨʘʥʴʰʝ, 

ʘʥʦʤʘʣʠ ̫(3) ʘʚʪʦʨʘʤʠ [21] ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʚʧʝʨʚʳʝ. 

ʇʦ ʜʘʥʥʳʤ ʘʚʪʦʨʦʚ [21] ʢʦʥʪʫʨʳ ʦʙʣʘʩʪʝʡ çʧʘʨʷʱʝʛʦ ʛʨʫʥʪʘè ʥʝ 

ʠʟʤʝʥʠʣʠʩʴ ʧʦʩʣʝ ʠʟʚʝʨʞʝʥʠʷ 1991 ʛ. ʇʦ ʣʠʥʠʠ ʢʦʥʪʘʢʪʘ ʣʘʚʳ ʩ ʚʥʫʪʨʝʥʥʝʡ 

ʩʪʝʥʢʦʡ ʢʨʘʪʝʨʘ ʪʝʨʤʦʘʥʦʤʘʣʠʠ ʩʫʱʝʩʪʚʦʚʘʣʠ ʥʘ ʧʨʝʞʥʠʭ ʤʝʩʪʘʭ. ʇʨʦʠʟʦʰʣʦ 

ʫʩʠʣʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʳʥʦʩʘ ʪʝʧʣʘ ʠ ʩʝʨʳ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʢʦʥʫʩʘ, ʠʤʝʥʥʦ ʚ 

ʨʘʡʦʥʝ ʙʳʚʰʝʡ ʪʝʨʤʘʣʴʥʦʡ ʧʣʦʱʘʜʢʠ, ʧʨʠʤʳʢʘʚʰʝʡ ʢ ʬʫʤʘʨʦʣʝ çʋʩʪʫʧè. ʊʘʢʞʝ 

ʘʚʪʦʨʘʤʠ [21] ʦʪʤʝʯʘʣʦʩʴ, ʯʪʦ ʧʦʚʝʨʭʥʦʩʪʴ ʣʘʚʦʚʦʛʦ ʧʦʣʷ, ʚ ʦʩʥʦʚʥʦʤ, ʭʦʣʦʜʥʘʷ, 

ʥʦ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʳʰʝ ʬʦʥʦʚʦʡ ʜʣʷ ʜʘʥʥʦʡ ʚʳʩʦʪʳ. ʅʘʙʣʶʜʘʣʘʩʴ ʧʦʚʳʰʝʥʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʨʘʜʠʘʣʴʥʳʭ ʠ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʭ ʛʣʫʙʦʢʠʭ ʪʨʝʱʠʥʘʭ ʣʘʚʦʚʦʛʦ ʧʦʣʷ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʘʷ ʦ ʚʳʜʝʣʝʥʠʠ ʪʝʧʣʘ ʧʨʠ ʦʩʪʳʚʘʥʠʠ ʣʘʚʦʚʦʛʦ ʪʝʣʘ. ɺʳʥʦʩ 

ʪʝʧʣʘ ʥʝ ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʧʘʨʦʤ, ʢʘʢ ʥʘ çʧʘʨʷʱʠʭ ʛʨʫʥʪʘʭè. ʊʨʝʱʠʥʘ 2001 ʛ. ʥʘ 

ʠʥʬʨʘʢʨʘʩʥʦʤ ʩʥʠʤʢʝ ʦʪʦʙʨʘʞʘʣʘʩʴ ʢʘʢ ʭʦʣʦʜʥʘʷ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʬʫʤʘʨʦʣʴʥʳʭ 

ʚʳʭʦʜʦʚ ʠʟʤʝʥʠʣʦʩʴ. ʆʩʥʦʚʥʳʝ ʬʫʤʘʨʦʣʳ ʙʳʣʠ ʧʝʨʝʢʨʳʪʳ ʣʘʚʦʡ. ɺʤʝʩʪʦ 

ʬʫʤʘʨʦʣ çʋʩʪʫʧè ʠ çɺʦʩʪʦʯʥʳʝè ʥʘʯʘʣʠ ʜʝʡʩʪʚʦʚʘʪʴ çɿʘʧʘʜʥʘʷè ʠ çɻʨʫʧʧʘ 

ɺʦʩʪʦʯʥʳʝè. ʀʭ ʨʘʩʧʦʣʦʞʝʥʠʝ ʠʤʝʥʥʦ ʚʙʣʠʟʠ ʢʨʦʤʢʠ ʩʪʘʨʦʛʦ ʢʨʘʪʝʨʘ ʫʢʘʟʳʚʘʣʦ, 

ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ [21], ʥʘ ʪʦ, ʯʪʦ ʦʥʠ ʩʢʦʨʝʝ ʫʥʘʩʣʝʜʦʚʘʥʳ, ʯʝʤ ʦʙʨʘʟʦʚʘʥʳ 

ʚʥʦʚʴ, ʧʨʠʯʝʤ çɻʨʫʧʧʘ ɺʦʩʪʦʯʥʳʝè ʧʨʦʝʢʪʠʨʦʚʘʣʘʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʤʝʩʪʘ 

ʚʳʭʦʜʘ ʙʳʚʰʠʭ ʬʫʤʘʨʦʣ. 

ɺ 2012 ʛ. ʘʚʪʦʨʘʤʠ [44] ʙʳʣʠ ʠʟʤʝʨʝʥʳ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ 

ʛʘʟʦʚʳʭ ʚʳʭʦʜʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦ ʢʨʘʷʤ ʣʘʚʦʚʦʡ ʧʨʦʙʢʠ, ʢʨʦʤʝ ʶʛʦ-ʶʛʦ-

ʟʘʧʘʜʥʳʭ, ʨʠʩʫʥʦʢ 6. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʟʘʤʝʨʦʚ ʪʝʤʧʝʨʘʪʫʨʘ ʚʩʝʭ ʬʫʤʘʨʦʣʴʥʳʭ 

ʧʣʦʱʘʜʦʢ ʥʝ ʧʨʝʚʳʰʘʣʘ 94Áʉ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʬʫʤʘʨʦʣʳ çɿʘʧʘʜʥʘʷè, 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʪʨʝʱʠʥʳ ʩ ʢʨʦʤʢʦʡ ʢʨʘʪʝʨʘ. ʊʝʤʧʝʨʘʪʫʨʘ 

çʈʝʞʠʤʥʦʡè ʬʫʤʘʨʦʣʳ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 91Áʉ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʤʧʝʨʘʪʫʨʘ 

ʬʫʤʘʨʦʣʳ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʘʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʟʘʤʝʨʦʚ 1994 ʠ 

2001 ʛʛ., ʢʦʛʜʘ ʩʦʩʪʘʚʣʷʣʘ 470 ʠ 500Áʉ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ ʪʘʢʞʝ ʧʦ ʜʘʥʥʳʤ 2005 ʛ. 

ï 130Áʉ [44].  
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ʈʠʩʫʥʦʢ 6 ï ʀʟʤʝʨʝʥʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʬʫʤʘʨʦʣ ʢʨʘʪʝʨʘ ʚ 2012-2013 ʛʛ. [44]. 

ʆʚʘʣʦʤ ʦʙʚʝʜʝʥʘ ʥʝʧʨʦʤʝʨʝʥʥʘʷ ʧʣʦʱʘʜʢʘ 

 

ʌʫʤʘʨʦʣʘ çɿʘʧʘʜʥʘʷè ʦʙʨʘʟʦʚʘʣʘʩʴ ʚ ʣʘʚʦʚʦʡ ʧʨʦʙʢʝ ʥʘ ʤʝʩʪʝ ʛʣʫʙʦʢʦʡ 

ʪʨʝʱʠʥʳ 2001 ʛ. ʰʠʨʠʥʦʡ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 1ï1,5 ʤ, ʛʣʫʙʠʥʦʡ 10 ʤ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʟʘʤʝʨʦʚ ʚ 2012 ʛ. ʪʝʤʧʝʨʘʪʫʨʘ ʩʦʩʪʘʚʣʷʣʘ ʜʦ 370Áʉ, ʚ 2013 ʛ. ï ʜʦ 415Áʉ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʩʥʠʞʘʣʘʩʴ ʜʦ 85Áʉ ʩ ʫʭʦʜʦʤ ʪʨʝʱʠʥʳ ʚʥʠʟ ʧʦ ʩʢʣʦʥʫ ʢʦʥʫʩʘ [44].  

ɺ ʘʚʛʫʩʪʝ ʠ ʩʝʥʪʷʙʨʝ 2013 ʛ. ʙʳʣʠ ʟʘʤʝʨʝʥʳ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ ʚʳʭʦʜʳ 

ʛʘʟʦʚ ʥʘ ʬʫʤʘʨʦʣʴʥʦʡ ʧʣʦʱʘʜʢʝ çɺʦʩʪʦʯʥʘʷè ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʣʘʚʦʚʦʡ 

ʧʨʦʙʢʠ. ʇʣʦʱʘʜʢʘ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʚʳʭʦʜʳ ʛʘʟʦʚ ʨʘʟʤʝʨʦʤ 15Ĭ20 ʤ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʬʫʤʘʨʦʣʳ ʨʘʟʤʝʨʦʤ 1 ʤ ʜʦʩʪʠʛʘʣʘ 660Áʉ. ɺ 10 ʤ 

ʩʝʚʝʨʥʝʝ ʜʘʥʥʦʡ ʧʣʦʱʘʜʢʠ ʘʚʪʦʨʘʤʠ [44] ʙʳʣʘ ʟʘʤʝʨʝʥʘ ʬʫʤʘʨʦʣʘ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 

610Áʉ ʚ ʘʚʛʫʩʪʝ ʠ 626Áʉ ʚ ʩʝʥʪʷʙʨʝ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʩʦʩʪʘʚʘ ʛʘʟʦʚ ʘʚʪʦʨʘʤʠ [44], ʢʘʢ ʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʩʩʣʝʜʦʚʘʥʠʡ 1994 ʛ. [144], ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ 

ʬʫʤʘʨʦʣʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʳʭʦʜʳ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʛʘʟʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʟʘʤʝʨʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʚ 2012ï2013 ʛʛ., 

ʚʧʝʨʚʳʝ ʩ 1991 ʛ., ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʬʫʤʘʨʦʣʳ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʙʦʣʝʝ 660Áʉ. ɼʦ 

ʠʟʚʝʨʞʝʥʠʷ 1991 ʛ. ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʜʥʝ ʢʨʘʪʝʨʘ ʩʦʩʪʘʚʣʷʣʘ 700Áʉ 

[71]. 
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ɺ ʩʝʥʪʷʙʨʝ 2015 ʛ. ʩʦʪʨʫʜʥʠʢʘʤʠ ʀɺʠʉ ɼɺʆ ʈɸʅ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʚʠʟʫʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʫʤʘʨʦʣʴʥʳʭ ʧʣʦʱʘʜʦʢ ʩ ʠʟʤʝʨʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨ 

ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʛʘʟʦʚ. ʊʝʤʧʝʨʘʪʫʨʳ çɿʘʧʘʜʥʦʡè ʬʫʤʘʨʦʣʳ, ʠʟʤʝʨʷʣʠʩʴ ʩ 

ʧʦʤʦʱʴʶ ʧʠʨʦʤʝʪʨʘ TemPro-1200 ʩ ʨʘʩʩʪʦʷʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʦʚ ʠ ʩʦʩʪʘʚʠʣʠ ~ 

700Üʉ, ʯʪʦ ʥʘ 150Üʉ ʚʳʰʝ ʟʘʤʝʨʦʚ ʪʝʤʧʝʨʘʪʫʨ ʚ ʘʚʛʫʩʪʝ 2014 ʛ. ʠ ʘʧʨʝʣʝ 2015 ʛ. 

ʊʝʤʧʝʨʘʪʫʨʳ ʬʫʤʘʨʦʣʴʥʳʭ ʛʘʟʦʚ çɺʦʩʪʦʯʥʦʛʦè ʧʦʣʷ ʚ ʪʝʯʝʥʠʝ 2013ï2015 ʛʛ. 

ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʤʝʥʷʣʠʩʴ ʠ ʜʦʩʪʠʛʘʣʠ 665Üʉ. 

ɺ ʘʧʨʝʣʝ ʠ ʤʘʝ 2016 ʛ. ʩʦʪʨʫʜʥʠʢʘʤʠ ʂʘʤʯʘʪʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʨʘʙʦʪʳ ʥʘ ʢʨʘʪʝʨʝ ʚʫʣʢʘʥʘ. ʅʘ çɺʦʩʪʦʯʥʦʤè ʬʫʤʘʨʦʣʴʥʦʤ ʧʦʣʝ ʙʳʣʠ 

ʠʟʤʝʨʝʥʳ ʪʝʤʧʝʨʘʪʫʨʳ çʈʝʞʠʤʥʦʡè ʠ ʦʢʨʫʞʘʶʱʠʭ ʝʝ ʬʫʤʘʨʦʣ. ʊʝʤʧʝʨʘʪʫʨʘ 

ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʧʦʤʝʥʷʣʘʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʤʝʨʘʤʠ ʧʨʝʜʳʜʫʱʠʭ ʣʝʪ ʠ 

ʩʦʩʪʘʚʠʣʘ 591Üʉ. ɺʧʝʨʚʳʝ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ (10 ʣʝʪ ʠ ʙʦʣʝʝ) ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ 

ʫʜʘʣʦʩʴ ʠʟʤʝʨʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ çɿʘʧʘʜʥʦʡè ʬʫʤʘʨʦʣʳ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʠʣʘ 

ʤʘʢʩʠʤʘʣʴʥʦ 777Áʉ. ʋʯʘʩʪʦʢ ʚʜʦʣʴ ʪʨʝʱʠʥʳ, ʥʘ ʢʦʪʦʨʦʤ ʫʜʘʣʦʩʴ ʟʘʬʠʢʩʠʨʦʚʘʪʴ 

ʪʝʤʧʝʨʘʪʫʨʫ ʙʦʣʝʝ 700Áʉ, ʠʤʝʣ ʧʨʦʪʷʞʝʥʥʦʩʪʴ 3ï4 ʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʘ 

ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʬʫʤʘʨʦʣʴʥʳʭ ʛʘʟʦʚ ʟʘ ʚʩʶ ʠʩʪʦʨʠʶ 

ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʚʫʣʢʘʥʦʤ ɸʚʘʯʠʥʩʢʠʡ. 

 

1.2. ɻʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʩʠʩʪʝʤʳ 

 

ɻʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ɸʚʘʯʠʥʩʢʦʡ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ ʤʦʛʫʪ 

ʙʳʪʴ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʧʦ ʜʘʥʥʳʤ ʢʦʤʧʣʝʢʩʘ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʥʘ ɸʚʘʯʠʥʩʢʦʤ ʚʫʣʢʘʥʝ ʥʘʯʠʥʘʷ ʩ 1960-ʭ ʛʛ. ɺʫʣʢʘʥ 

ʦʙʨʘʟʫʝʪ ʛʨʫʧʧʫ ʠʟ ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥ-ʛʦʣʦʮʝʥʦʚʳʭ ʚʫʣʢʘʥʦʚ (ɸʘʛ, ɸʨʠʢ, 

ʂʦʨʷʢʩʢʠʡ, ʂʦʟʝʣʴʩʢʠʡ), ʧʨʦʪʷʛʠʚʘʶʱʠʭʩʷ ʩ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʥʘ ʶʛʦ-ʚʦʩʪʦʢ 

ʧʦʣʫʦʩʪʨʦʚʘ, ʨʠʩʫʥʦʢ 7. ɺ ʨʝʛʠʦʥʘʣʴʥʦʤ ʧʣʘʥʝ ɸʚʘʯʠʥʩʢʠʡ ʚʫʣʢʘʥ ʧʨʠʫʨʦʯʝʥ ʢ 

ʩʠʩʪʝʤʝ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʭ ʨʘʟʣʦʤʦʚ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʩ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ 

ʄʘʣʢʠʥʩʢʦ-ʇʝʪʨʦʧʘʚʣʦʚʩʢʫʶ ʟʦʥʫ ʧʦʧʝʨʝʯʥʳʭ ʜʠʩʣʦʢʘʮʠʡ, ʨʘʟʜʝʣʷʶʱʫʶ 

ʧʦʣʫʦʩʪʨʦʚ ʥʘ ʶʞʥʫʶ ʠ ʩʝʚʝʨʥʫʶ ʯʘʩʪʠ. ɺʫʣʢʘʥ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ 

ʚʫʣʢʘʥʦʪʝʢʪʦʥʠʯʝʩʢʦʡ ʜʝʧʨʝʩʩʠʠ, ʚʳʧʦʣʥʝʥʥʦʡ ʧʘʣʝʦʛʝʥ-ʥʝʦʛʝʥʦʚʳʤʠ 
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ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʤʠ ʧʦʨʦʜʘʤʠ. ʇʦʷʚʣʝʥʠʝ ʜʝʧʨʝʩʩʠʠ ʩʚʷʟʘʥʦ ʩ 

ʧʨʦʩʝʜʘʥʠʝʤ ʟʝʤʥʦʡ ʢʦʨʳ ʚʩʣʝʜʩʪʚʠʝ ʠʟʚʝʨʞʝʥʠʷ ʦʛʨʦʤʥʳʭ ʢʦʣʠʯʝʩʪʚ 

ʵʬʬʫʟʠʚʥʦ-ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʨʠʚʝʜʰʝʛʦ ʢ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʶ ʤʘʩʩ. 

ɺʫʣʢʘʥʠʯʝʩʢʘ ̫ʧʦʩʪʨʦʡʢʘ ʩʣʦʞʝʥʘ ʯʝʪʚʝʨʪʠʯʥʳʤʠ ʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʵʬʬʫʟʠʚʥʦ-

ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ [16-19].  

 

 

ʈʠʩʫʥʦʢ 7 ï ɻʝʦʣʦʛʦ-ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʩʭʝʤʘ ɸʚʘʯʠʥʩʢʦʡ ʛʨʫʧʧʳ ʚʫʣʢʘʥʦʚ (ʧʦ ʉ.ɽ. 

ɸʧʨʝʣʢʦʚʫ) [16]. 1 ï ʩʦʚʨʝʤʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ; 2 ï ʯʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ; 3 ï 

ʧʘʣʝʦʛʝʥʦʚʳʝ ʠ ʥʝʦʛʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ; 4 ï ʤʝʟʦʟʦʡʩʢʠʝ ʦʪʣʦʞʝʥʠʷ; 5 ï 

ʵʢʩʪʨʫʟʠʚʥʳʝ ʠ ʠʥʪʨʫʟʠʚʥʳʝ ʦʪʣʦʞʝʥʠʷ; 6 ï ʩʝʡʩʤʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʂʄʇɺ; 7 ï 

ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʧʦʩʪʨʦʡʢʠ (ʜʝʡʩʪʚʫʶʱʠʝ ʠ ʧʦʪʫʭʰʠʝ ʚʫʣʢʘʥʳ, h ʣʘʢʦʚʳʝ ʢʦʥʫʩʘ); 

8 ï ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ (ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʠ ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ); 9 ï ʢʦʥʪʫʨʳ 

ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ 

 

ʇʦ ʜʘʥʥʳʤ ʛʣʫʙʠʥʥʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ (ɻʉɿ) [10,16,17,18] 

ʤʦʱʥʦʩʪʴ ʟʝʤʥʦʡ ʢʦʨʳ ʧʦʜ ɸʚʘʯʠʥʩʢʠʤ ʚʫʣʢʘʥʦʤ ʫʤʝʥʴʰʝʥʘ ʜʦ 20ï22 ʢʤ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʠʣʝʛʘʶʱʠʤʠ ʨʘʡʦʥʘʤʠ. ʄʦʱʥʦʩʪʴ çʛʨʘʥʠʪʥʦʛʦè ʩʣʦʷ ʪʘʢʞʝ 

ʩʦʢʨʘʱʝʥʘ ʜʦ 6 ʢʤ, ʘ ʛʣʫʙʠʥʘ çʙʘʟʘʣʴʪʦʚʦʛʦè ʩʣʦʷ ʜʦ 9ï10 ʢʤ [72]. ʇʦʜ 

ʧʦʩʪʨʦʡʢʦʡ ʚʫʣʢʘʥʘ ʦʙʥʘʨʫʞʝʥʘ ʦʙʣʘʩʪʴ ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʧʦʛʣʦʱʘʶʱʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʠ ʠʥʚʝʨʩʠʝʡ ʩʢʦʨʦʩʪʝʡ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ, ʦʪʦʞʜʝʩʪʚʣʷʝʤʘʷ ʩ 
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ʧʝʨʠʬʝʨʠʯʝʩʢʠʤ ʤʘʛʤʘʪʠʯʝʩʢʠʤ ʦʯʘʛʦʤ, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʛʨʘʥʠʮʝ 

ʚʝʨʭʥʝʤʝʣʦʚʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʠ ʧʦʢʨʳʚʘʶʱʝʡ ʝʛʦ ʚʫʣʢʘʥʦʛʝʥʥʦʡ ʪʦʣʱʠ, ʨʠʩʫʥʦʢ 

8. 

 

 

ʈʠʩʫʥʦʢ 8 ï ɻʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʨʘʡʦʥʘ ɸʚʘʯʠʥʩʢʦʛʦ ʚʫʣʢʘʥʘ [72].  

1 ï ʚʫʣʢʘʥʦʢʣʘʩʪʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ; 2 ï ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʧʦʨʦʜʳ 

ʚʝʨʭʥʝʤʝʣʦʚʦʛʦ ʬʫʥʜʘʤʝʥʪʘ; 3 ï çʛʨʘʥʠʪʥʳʡè ʩʣʦʡ; 4 ï çʙʘʟʘʣʴʪʦʚʳʡè ʩʣʦʡ; 5 ï 

ʛʣʫʙʠʥʥʳʝ ʨʘʟʣʦʤʳ; 6 ï ʩʝʡʩʤʠʯʝʩʢʠʝ ʛʨʘʥʠʮʳ ʧʦ ʜʘʥʥʳʤ ʛʣʫʙʠʥʥʦʛʦ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ; 7 ï ʛʨʘʥʠʮʳ ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʦʯʘʛʘ ʧʦ ʩʝʡʩʤʠʯʝʩʢʠʤ 

ʜʘʥʥʳʤ ʠ ʢʦʨʦʚʦʡ ʯʘʩʪʠ ʝʛʦ ʧʠʪʘʶʱʝʛʦ ʢʘʥʘʣʘ; 8 ï ʮʝʥʪʨ ʪʷʞʝʩʪʠ ʘʥʦʤʘʣʴʥʳʭ 

ʤʘʩʩ; 9 ï ʧʨʝʜʧʦʣʘʛʘʝʤʘʷ ʬʦʨʤʘ ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʦʯʘʛʘ; 10 ï ʦʙʣʘʩʪʴ ʧʠʪʘʥʠʷ 

ɸʚʘʯʠʥʩʢʦʛʦ ʚʫʣʢʘʥʘ ʧʦ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʤ ʜʘʥʥʳʤ.  

V
p 
ï ʩʢʦʨʦʩʪʴ ʧʨʦʜʦʣʴʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ 

 

ɺ 2012ï2013 ʛʛ. ʘʚʪʦʨʘʤʠ [1,2] ʤʝʪʦʜʦʤ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʠʟʫʯʘʣʘʩʴ ʛʣʫʙʠʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʨʝʜʳ ʧʦʜ 

ʚʫʣʢʘʥʦʤ ʚʜʦʣʴ ʧʨʦʬʠʣʷ ɻʉɿ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪ ʧʦʩʪʨʦʝʥ ʚʝʨʪʠʢʘʣʴʥʳʡ 

ʨʘʟʨʝʟ ʜʦ ʛʣʫʙʠʥʳ 20 ʢʤ, ʦʪʨʘʞʘʶʱʠʡ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʘʨʠʘʮʠʡ (ʚ ʜɹ) ʩʢʦʨʦʩʪʝʡ 

ʧʦʧʝʨʝʯʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ ʚ ʟʝʤʥʦʡ ʢʦʨʝ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʥʦʡ 

ʤʦʜʝʣʠ, ʨʠʩʫʥʦʢ 9.  
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ʈʠʩʫʥʦʢ 9 ï ɻʣʫʙʠʥʥʳʡ ʨʘʟʨʝʟ ʨʘʩʧʨʝʜʝʣʝʥʠ ̫ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʩʢʦʨʦʩʪʝʡ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ [1,2]. IïX ï ʚʳʜʝʣʝʥʥʳʝ 

ʘʥʦʤʘʣʠʠ (ʦʧʠʩʘʥʠʝ ʚ ʪʝʢʩʪʝ) 

 

ɸʚʪʦʨʘʤʠ [1,2] ʚʳʜʝʣʝʥʦ ʥʝʩʢʦʣʴʢʦ ʢʦʥʪʨʘʩʪʥʳʭ ʟʦʥ ʠ ʜʘʝʪʩʷ ʠʭ ʩʣʝʜʫʶʱʘʷ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ: I ï ʥʠʟʢʦʩʢʦʨʦʩʪʥʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʴʶ 4 

ʢʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʩʣʘʙʦ-ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʳʤ ʧʦʨʦʜʘʤ ʧʘʣʝʦʛʝʥ-ʥʝʦʛʝʥʦʚʦʛʦ 

ʚʦʟʨʘʩʪʘ, ʟʘʧʦʣʥʷʶʱʠʤ ʚʫʣʢʘʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʫʶ ʜʝʧʨʝʩʩʠʶ; II  ï ʦʙʰʠʨʥʘʷ 

(ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʧʦ ʧʨʦʬʠʣʶ ʦʢʦʣʦ 8 ʢʤ, ʤʦʱʥʦʩʪʴ ʜʦ 10 ʢʤ) ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʘʷ 

ʟʦʥʘ, ʚʝʨʭʥʠʡ ʢʨʘʡ ʢʦʪʦʨʦʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʨʦʚʣʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʤʝʣ-

ʧʘʣʝʦʛʝʥʦʚʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʜʝʧʨʝʩʩʠʠ, ʥʠʞʥʷʷ ʯʘʩʪʴ ʟʦʥʳ ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʜʦʰʚʝ 

ʥʠʞʥʝʡ ʢʦʨʳ; III  ï ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʘʷ ʦʙʣʘʩʪʴ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ ï 

ʚʝʨʭʥʝʡ, ʦʪʥʦʩʷʱʝʡʩʷ, ʚʝʨʦʷʪʥʦ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ [1,2], ʢ ʧʦʩʪʨʦʡʢʝ ʜʨʝʚʥʝʛʦ 

ʚʫʣʢʘʥʘ (ʇʨʘ-ɸʚʘʯʘ) ʠ ʥʠʞʥʷʷ ʯʘʩʪʴ ʜʦ ʛʣʫʙʠʥ 1,5ï2 ʢʤ ʥʠʞʝ ʫʨʦʚʥʷ ʤʦʨʷ, 

ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʧʨʠʧʦʜʥʷʪʳʡ ʙʣʦʢ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ 

ʬʫʥʜʘʤʝʥʪʘ; IV ï ʥʠʟʢʦʩʢʦʨʦʩʪʥʘʷ ʘʥʦʤʘʣʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ɸʚʘʯʠʥʩʢʦʤʫ 

ʛʨʘʙʝʥʫ, ʨʘʥʝʝ ʚʳʜʝʣʝʥʥʦʤʫ ʚ ʨʘʙʦʪʝ [39] ʠ ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ ʩʠʩʪʝʤʫ 

ʨʘʟʣʦʤʦʚ, ʚ ʢʦʪʦʨʦʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʪʝʢʘʶʪ ʘʢʪʠʚʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ, ʘ ʪʘʢʞʝ, ʚʝʨʦʷʪʥʦ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ [1,2], ʧʦʩʪʫʧʘʶʪ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʝ ʨʘʩʪʚʦʨʳ ʩ ʛʣʫʙʠʥ 25ï35 ʢʤ [18,39,43]. ɸʚʪʦʨʘʤʠ [116] ʜʘʥʥʘʷ 

ʟʦʥʘ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʢʘʢ ʩʢʨʳʪʘʷ ʥʝʩʠʤʤʝʪʨʠʯʥʘʷ ʧʘʣʝʦʢʘʣʴʜʝʨʘ; V, VI ʠ VII ï 

ʩʫʙʚʝʨʪʠʢʘʣʴʥʳʝ ʥʠʟʢʦʩʢʦʨʦʩʪʥʳʝ ʘʥʦʤʘʣʠʠ, ʫʭʦʜʷʱʠʝ ʥʘ ʙʦʣʴʰʫʶ ʛʣʫʙʠʥʫ, 

ʩʚʷʟʘʥʥʳʝ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ [1,2], ʩ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ 
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ʥʘʨʫʰʝʥʠʷʤʠ ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʠ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʢʦʣʴʮʝʚʳʤ ʨʘʟʣʦʤʘʤ, ʥʘʣʠʯʠʝ 

ʢʦʪʦʨʳʭ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʵʢʩʪʨʫʟʠʷʤʠ ʠ ʰʣʘʢʦʚʳʤʠ ʢʦʥʫʩʘʤʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚʦʢʨʫʛ ʚʫʣʢʘʥʘ; VIII  ï ʥʠʟʢʦʩʢʦʨʦʩʪʥʘʷ ʟʦʥʘ ʫʧʨʫʛʠʭ ʚʦʣʥ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʴʶ 3 ʢʤ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʧʦʨʦʜ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʭ ʧʦʪʦʢʦʚ ʘʥʜʝʟʠʪʦ-ʙʘʟʘʣʴʪʦʚʦʛʦ ʠ ʘʥʜʝʟʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ ʚ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʠ ʩʣʘʙʦ-ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʳʭ ʧʦʨʦʜ ʥʝʦʛʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ʥʠʞʥʝʡ 

ʯʘʩʪʠ; IX ï ʦʙʰʠʨʥʘʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʘʷ ʦʙʣʘʩʪ,ɹ ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʳʡ ʙʦʨʪ ʚʫʣʢʘʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʜʝʧʨʝʩʩʠʠ, ʩ ʥʘʙʣʶʜʘʝʤʳʤ ʫʤʝʥʴʰʝʥʠʝʤ 

ʪʦʣʱʠ ʨʳʭʣʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʥʝʛʣʫʙʦʢʠʤ ʟʘʣʝʛʘʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʠ ʚʝʨʭʥʝʤʝʣʦʚʦʡ 

ʪʦʣʱʠ; X ï ʩʫʙʚʝʨʪʠʢʘʣʴʥʘʷ ʥʠʟʢʦʩʢʦʨʦʩʪʥʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʩʪʦʣʙʦʦʙʨʘʟʥʦʛʦ 

ʚʠʜʘ, ʛʣʫʙʠʥʦʡ ʙʦʣʝʝ 20 ʢʤ, ʩʚʷʟʘʥʥʘʷ, ʚʝʨʦʷʪʥʦ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ [1,2], ʩ ʟʦʥʦʡ 

ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ ʚʫʣʢʘʥʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʩʠʩʪʝʤʫ 

ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ ʠ ʦʯʘʛʦʚ. ɿʦʥʘ ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʦʯʘʛʘ ʧʦ 

ʜʘʥʥʳʤ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ, ʚ ʷʚʥʦʤ ʚʠʜʝ, ʘʚʪʦʨʘʤʠ [1,2] ʥʝ 

ʚʳʜʝʣʷʝʪʩʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʨʦʝʥʠʝ ʨʘʡʦʥʘ ɸʚʘʯʠʥʩʢʦʛʦ ʚʫʣʢʘʥʘ ʠ ʧʨʠʫʨʦʯʝʥʥʦʡ ʢ 

ʥʝʤʫ ɸʚʘʯʠʥʩʢʦʡ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʦʞʥʳʤ ʠ 

ʥʝʦʜʥʦʨʦʜʥʳʤ ʩʪʨʦʝʥʠʝʤ, ʢʘʢ ʧʦ ʚʝʨʪʠʢʘʣʠ, ʪʘʢ ʠ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ, ʯʪʦ ʪʘʢʞʝ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʤʧʣʝʢʩʘ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʚʳʧʦʣʥʝʥʥʳʤʠ 

ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ ʚ ʨʘʡʦʥʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ [5,17,27,42,43]. 

 

1.3. ɻʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʩʠʩʪʝʤʳ 

 

ɻʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʨʘʡʦʥʘ ɸʚʘʯʠʥʩʢʦʡ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ 

ʦʧʨʝʜʝʣʷʪʁʩʷ ʪʘʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʢʘʢ ʢʣʠʤʘʪ, ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʠ 

ʛʝʦʪʝʢʪʦʥʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ. 

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʰʠʨʦʢʦ ʨʘʟʚʠʪʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ 

ʛʦʨʥʳʭ ʧʦʨʦʜ ʩʦʟʜʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʜʟʝʤʥʦʛʦ ʩʪʦʢʘ ʚʦʜ. 

ʉʨʝʜʥʝʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʣʷʝʪ ʯʫʪʴ ʙʦʣʴʰʝ 1000 ʤʤ ʚ ʛʦʜ. ɿʘ 

ʚʳʯʝʪʦʤ ʠʩʧʘʨʝʥʠʷ, ʢʦʪʦʨʦʝ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 200 ʤʤ. ʂʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ, 
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ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʠ ʧʦʜʟʝʤʥʳʡ ʩʪʦʢ, ʨʘʚʥʦ 800 ʤʤ ʚ ʛʦʜ. 

ʉʫʤʤʘʨʥʳʡ ʤʦʜʫʣʴ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʠ ʧʦʜʟʝʤʥʦʛʦ ʩʪʦʢʘ ʩʦʩʪʘʚʣʷʝʪ 25,3 ʣ/ʩĀʢʤ
2 

[45]. 

ʇʦ ʫʩʣʦʚʠʷʤ ʮʠʨʢʫʣʷʮʠʷ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʨʘʡʦʥʘ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 

ʧʦʨʦʚʳʝ ʠ ʧʦʨʦʚʦ-ʧʣʘʩʪʦʚʳʝ, ʮʠʨʢʫʣʠʨʫʶʱʠʝ ʚ ʨʳʭʣʳʭ ʯʝʪʚʝʨʪʠʯʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʠ ʪʨʝʱʠʥʥʳʝ, ʧʣʘʩʪʦʚʦ-ʪʨʝʱʠʥʥʳʝ ʠ ʪʨʝʱʠʥʥʦ-ʞʠʣʴʥʳʝ 

ʜʦʯʝʪʚʝʨʪʠʯʥʳʭ ʧʦʨʦʜ ʠ ʯʝʪʚʝʨʪʠʯʥʳʭ ʵʬʬʫʟʠʚʦʚ. ɻʣʫʙʠʥʘ ʮʠʨʢʫʣʷʮʠʠ ʧʦʨʦʚʳʭ, 

ʧʦʨʦʚʦ-ʧʣʘʩʪʦʚʳʭ ʠ ʪʨʝʱʠʥʥʳʭ ʚʦʜ ʢʦʣʝʙʣʝʪʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ï ʦʪ 

ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʦʚ ʜʦ 1000 ʤ, ʩʦʩʪʘʚʣʷʷ, ʚ ʦʩʥʦʚʥʦʤ, 150-200 ʤ. ʇʣʘʩʪʦʚʦ-

ʪʨʝʱʠʥʥʳʝ ʚʦʜʳ ʤʦʛʫʪ ʬʠʣʴʪʨʦʚʘʪʴʩʷ ʥʘ ʛʣʫʙʠʥʫ 1000 ʠ ʙʦʣʝʝ ʤʝʪʨʦʚ, ʘ 

ʪʨʝʱʠʥʥʦ-ʞʠʣʴʥʳʝ ï ʧʦʨʷʜʢʘ ʥʝʩʢʦʣʴʢʠʭ ʢʠʣʦʤʝʪʨʦʚ [45]. 

ʇʠʪʘʥʠʝ ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʠ ʢʦʤʧʣʝʢʩʦʚ 

ʪʝʨʨʠʪʦʨʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʸʪ ʠʥʬʠʣʴʪʨʘʮʠʠ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʪʘʣʳʭ 

ʚʦʜ, ʯʘʩʪʦ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ [45], ʟʘ ʩʯʸʪ ʧʦʛʣʦʱʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ. 

ɺʦʜʦʥʦʩʥʳʝ ʛʦʨʠʟʦʥʪʳ ʠ ʢʦʤʧʣʝʢʩʳ, ʟʘʣʝʛʘʶʱʠʝ ʥʘ ʥʠʞʥʠʭ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʭ 

ʦʪʤʝʪʢʘʭ, ʧʦʜʧʠʪʳʚʘʶʪʩʷ ʧʫʪʸʤ ʧʝʨʝʣʠʚʘ ʧʦʜʟʝʤʥʳʭ ʩʥʝʞʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʠ 

ʢʦʤʧʣʝʢʩʦʚ, ʠʤʝʶʱʠʭ ʟʝʨʢʘʣʦ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʘʙʩʦʣʶʪʥʳʤʠ ʦʪʤʝʪʢʘʤʠ. 

ɻʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʨʘʡʦʥʘ ɸʚʘʯʠʥʩʢʦʡ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ 

ʠʟʦʙʨʘʞʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 10. ʅʠʞʝ ʧʨʠʚʦʜʠʪʩʷ ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʥʦʚʥʳʭ 

ʚʳʜʝʣʷʝʤʳʭ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʠ ʢʦʤʧʣʝʢʩʦʚ ʧʦ ʜʘʥʥʳʤ ʘʚʪʦʨʦʚ [46]. 

ʉʣʘʙʦʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ ʛʦʣʦʮʝʥʦʚʳʭ ʙʦʣʦʪʥʳʭ, ʦʟʸʨʥʦ-ʙʦʣʦʪʥʳʭ 

ʦʪʣʦʞʝʥʠʡ (b,lbQIV). ɺʦʜʦʚʤʝʱʘʶʱʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʛʦʨʠʟʦʥʪʘ ʨʘʟʚʠʪʳ ʥʘ 

ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ɸʚʘʯʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʪʦʨʬʦʚ ʤʦʱʥʦʩʪʴʶ 

ʜʦ 3,5 ʤ.  

ɺʦʜʳ ʛʦʨʠʟʦʥʪʘ ʧʦʨʦʚʳʝ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʙʝʟʥʘʧʦʨʥʳʝ, ʨʝʜʢʦ 

ʩʣʘʙʦʥʘʧʦʨʥʳʝ. 

ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʜʠʥʦʯʥʳʝ ʨʦʜʥʠʢʠ ʠʤʝʶʪ ʜʝʙʠʪʳ 0,01-0,1 ʣ/ʩ.  

ʇʠʪʘʥʠʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʛʦʨʠʟʦʥʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʘʪʤʦʩʬʝʨʥʳʭ 

ʦʩʘʜʢʦʚ, ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʩʦʧʨʷʞʝʥʥʳʭ ʚʦʜʦʥʦʩʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. 

 



27 

 

 

ʈʠʩʫʥʦʢ 10 ï ʌʨʘʛʤʝʥʪ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʠ ʨʘʟʨʝʟ ʚʜʦʣʴ ʣʠʥʠʠ ɺ-ɻ [34]. 
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1 ï ʚʦʜʦʥʦʩʥʳʡ ʢʦʤʧʣʝʢʩ ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥ-ʛʦʣʦʮʝʥʦʚʳʭ ʚʫʣʢʘʥʦʛʝʥʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʩʪʨʘʪʦʚʫʣʢʘʥʦʚ ʠ ʧʦʣʝʡ ʘʨʝʘʣʴʥʦʛʦ ʚʫʣʢʘʥʠʟʤʘ (ɜQIII -IV); 2 ï 

ʩʣʘʙʦʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ ʛʦʣʦʮʝʥʦʚʳʭ ʙʦʣʦʪʥʳʭ, ʦʟʸʨʥʦ-ʙʦʣʦʪʥʳʭ ʦʪʣʦʞʝʥʠʡ 

(b,lbQIV); 3 ï ʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥ-ʛʦʣʦʮʝʥʦʚʳʭ ʤʦʨʩʢʠʭ ʠ 

ʜʝʣʴʪʦʚʳʭ ʦʪʣʦʞʝʥʠʡ (m,amQIII -IV); 4 ï ʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ ʛʦʣʦʮʝʥʦʚʳʭ 

ʧʨʦʣʶʚʠʘʣʴʥʦ-ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʭ ʠ ʧʨʦʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ (p,́p QIV); 5 ï 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦʜʦʥʦʩʥʳʡ ʢʦʤʧʣʝʢʩ ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʣʝʜʥʠʢʦʚʳʭ 

ʦʪʣʦʞʝʥʠʡ (gQIII
2+4

); 6 ï ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦʜʦʥʦʩʥʳʡ ʢʦʤʧʣʝʢʩ ʦʣʠʛʦʮʝʥ-

ʩʨʝʜʥʝʤʠʦʮʝʥʦʚʳʭ ʦʩʘʜʦʯʥʦ-ʚʫʣʢʘʥʦʛʝʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ (P3-N1
2
); 7 ï ʚʦʜʦʥʦʩʥʳʝ 

ʟʦʥʳ ʚʝʨʭʥʝʤʝʣʦʚʳʭ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ (ʂ2); 8 ï ʚʫʣʢʘʥʦʛʝʥʥʳʝ ʠ 

ʠʥʪʨʫʟʠʚʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʘ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʣʘʚʳ ʘʥʜʝʟʠʪʦʚ; 9 

ï ʚʫʣʢʘʥʦʛʝʥʥʳʝ ʠ ʠʥʪʨʫʟʠʚʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʣʘʚʳ ʙʘʟʘʣʴʪʦʚ; 10 ï ʚʠʨʦʢʣʘʩʪʠʯʝʩʢʠʝ ʨʳʭʣʳʝ 

ʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʠ ʛʦʣʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʘ; 11 

ï ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʨʳʭʣʳʝ ʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʠ ʛʦʣʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʘ; 12 ï ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʳʝ 

ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʨʳʭʣʳʝ ʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʠ ʛʦʣʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʘ; 13 ï ʛʨʘʥʠʮʳ ʬʘʮʠʘʣʴʥʳʭ ʠ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʚʦʟʨʘʩʪʘ; 14 ï ʘ) ʦʩʥʦʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʙ) ʥʘʧʨʘʚʣʝʥʠʝ ʩʥʠʞʝʥʠʷ ʥʘʧʦʨʦʚ, ʩʚʝʨʭʫ ï ʠʥʜʝʢʩ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ; 15 ï ʫʯʘʩʪʢʠ ʩʘʤʦʠʟʣʠʚʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ 

ʠʥʜʝʢʩ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ; 16 - ʫʯʘʩʪʢʠ ʧʦʛʣʦʱʝʥʠʷ ʧʦʜʟʝʤʥʦʛʦ 

ʩʪʦʢʘ; 17 - ʫʯʘʩʪʢʠ ʠʥʪʝʥʩʠʚʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ ʠʣʠ ʠʥʬʣʶʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʚʦʜ ʯʝʨʝʟ ʜʥʦ ʨʝʢ ʠ ʨʫʯʴʝʚ; 18 - ʫʯʘʩʪʢʠ ʨʝʢ, ʚ ʢʦʪʦʨʳʝ ʨʘʟʛʨʫʞʘʶʪʩʷ ʧʦʜʟʝʤʥʳʝ 

ʚʦʜʳ; 19 - ʣʠʥʠʷ ʫʨʦʚʥʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʩʦ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʩ ʠʥʜʝʢʩʦʤ 

ʚʦʜʦʥʦʩʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ: ʘ) ʫʩʪʘʥʦʚʣʝʥʥʘʷ, ʙ) ʧʨʝʜʧʦʣʘʛʘʝʤʘʷ; 20 - ʣʠʥʠʷ 

ʧʲʝʟʦʤʝʪʨʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʩ ʠʥʜʝʢʩʦʤ 

ʚʦʜʦʥʦʩʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ.  

 

 

ɺʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ ʛʦʣʦʮʝʥʦʚʳʭ ʧʨʦʣʶʚʠʘʣʴʥʦ-ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʭ ʠ 

ʧʨʦʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ (p,́p QIV). ɺʦʜʦʚʤʝʱʘʶʱʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʛʦʨʠʟʦʥʪʘ 

ʩʣʘʛʘʶʪ ʧʨʝʜʛʦʨʥʳʡ ʰʣʝʡʬ ʫ ʧʦʜʥʦʞʠʷ ɸʚʘʯʠʥʩʢʦ-ʂʦʨʷʢʩʢʦʡ ʛʨʫʧʧʳ ʚʫʣʢʘʥʦʚ. 

ɺ ʠʭ ʨʘʟʨʝʟʝ ʧʨʝʦʙʣʘʜʘʝʪ ʜʨʝʩʚʷʥʦ-ʱʝʙʝʥʠʩʪʳʡ ʠ ʛʨʘʚʝʣʠʩʪʦ-ʛʘʣʝʯʥʠʢʦʚʳʡ 

ʤʘʪʝʨʠʘʣ ʩ ʚʘʣʫʥʘʤʠ ʠ ʛʣʳʙʘʤʠ, ʩ ʩʫʧʝʩʯʘʥʳʤ, ʧʝʩʯʘʥʳʤ ʠ ʛʨʘʚʠʡʥʳʤ 

ʟʘʧʦʣʥʠʪʝʣʝʤ. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 10 ʜʦ 15 ʤ ʜʦ 80-130 ʤ.  

ʂʦʵʬʬʠʮʠʝʥʪʳ ʬʠʣʴʪʨʘʮʠʠ ʚʦʜʦʚʤʝʱʘʶʱʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʠʟʤʝʥʷʶʪʩʷ ʦʪ 

0,01-5 ʤ/ʩʫʪ ʜʦ 17-18 ʠ ʜʘʞʝ 30 ʤ/ʩʫʪ. ʆʪʣʦʞʝʥʠʷ, ʩʣʘʛʘʶʱʠʝ ʧʝʨʠʬʝʨʠʡʥʳʝ 

ʯʘʩʪʠ ʰʣʝʡʬʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʝʝ ʥʠʟʢʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʠ, 
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ʯʝʤ ʦʪʣʦʞʝʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʠʭ ʯʘʩʪʠ. ɺʦʜʳ ʛʦʨʠʟʦʥʪʘ ʧʦʨʦʚʳʝ ʠ ʧʦʨʦʚʦ-

ʧʣʘʩʪʦʚʳʝ, ʙʝʟʥʘʧʦʨʥʳʝ ʠ ʥʘʧʦʨʥʳʝ.  

ʇʨʝʦʙʣʘʜʘʶʱʠʝ ʜʝʙʠʪʳ ʦʜʠʥʦʯʥʳʭ ʨʦʜʥʠʢʦʚ ʩʦʩʪʘʚʣʷʶʪ 0,1-1,0 ʣ/ʩ. ʈʝʞʝ 

ʚʩʪʨʝʯʘʶʪʩʷ ʚʦʜʦʧʨʦʷʚʣʝʥʠʷ ʩ ʜʝʙʠʪʘʤʠ ʦʪ 5 ʜʦ 20 ʣ/ʩ. ʉʨʝʜʠ ʛʨʫʧʧʦʚʳʭ 

ʨʦʜʥʠʢʦʚ ʯʘʱʝ ʦʪʤʝʯʘʶʪʩʷ ʚʦʜʦʧʨʦʷʚʣʝʥʠʷ ʩ ʩʫʤʤʘʨʥʳʤʠ ʜʝʙʠʪʘʤʠ ʦʪ 0,1 ʜʦ 1,0 

ʣ/ʩ ʠ ʦʪ 4,0 ʜʦ 5,0 ʣ/ʩ. 

ɼʝʙʠʪʳ ʩʢʚʘʞʠʥ ʚʘʨʴʠʨʫʶʪ ʦʪ ʩʦʪʳʭ ʜʦʣʝʡ ʜʦ 10-15 ʣ/ʩ ʠ ʙʦʣʝʝ, ʘ ʫʜʝʣʴʥʳʝ 

ʜʝʙʠʪʳ ï ʦʪ ʪʳʩʷʯʥʳʭ ʠ ʩʦʪʳʭ ʜʦʣʝʡ ʜʦ 4-5 ʣ/ʩ
.
ʤ. ʉʢʚʘʞʠʥʳ, ʧʨʦʡʜʝʥʥʳʝ ʚ 

ʧʨʠʩʢʣʦʥʦʚʦʡ ʯʘʩʪʠ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʢ, ʠʤʝʣʠ ʜʝʙʠʪʳ 3 ʠ 4 ʣ/ʩ, ʫʜʝʣʴʥʳʝ 

ʜʝʙʠʪʳ ï 0,08 ʠ 0,2 ʣ/ʩ
.
ʤ [46]. ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʰʣʝʡʬʦʚ ʜʝʙʠʪʳ ʩʢʚʘʞʠʥ 

ʠʟʤʝʥʷʶʪʩʷ, ʚ ʩʨʝʜʥʝʤ, ʦʪ 7,3 ʜʦ 10 ʣ/ʩ, ʫʜʝʣʴʥʳʝ ʜʝʙʠʪʳ ï ʦʪ 1,3 ʜʦ 3,3 ʣ/ʩ
.
ʤ.  

ʆʪʥʦʩʠʪʝʣʴʥʦ ʚʦʜʦʥʦʩʥʳʡ ʢʦʤʧʣʝʢʩ ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʣʝʜʥʠʢʦʚʳʭ 

ʦʪʣʦʞʝʥʠʡ (gQIII
2+4

). ʆʪʣʦʞʝʥʠʷ ʣʝʜʥʠʢʦʚ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʩʪʘʜʠʠ 

ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʬʦʨʤʠʨʫʶʪ ʛʨʷʜʦʚʦ-ʭʦʣʤʠʩʪʦ-ʟʘʧʘʜʠʥʥʳʡ 

ʨʝʣʴʝʬ ʫ ʧʦʜʥʦʞʠʷ ɸʚʘʯʠʥʩʢʦ-ʂʦʨʷʢʩʢʦʡ ʛʨʫʧʧʳ ʚʫʣʢʘʥʦʚ.  

ʈʘʟʨʝʟ ʚʦʜʦʚʤʝʱʘʶʱʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥ ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʳʤ 

ʤʘʪʝʨʠʘʣʦʤ ʩ ʧʨʠʤʝʩʴʶ ʛʣʳʙ (ʜʦ 2 ʤ ʚ ʧʦʧʝʨʝʯʥʠʢʝ) ʠ ʱʝʙʥʷ, ʩ ʧʝʩʯʘʥʳʤ ʠ 

ʩʫʧʝʩʯʘʥʳʤ, ʨʝʞʝ ʩʫʛʣʠʥʠʩʪʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ, ʛʘʣʝʯʥʠʢʘʤʠ ʠ ʛʨʘʚʠʡʥʠʢʘʤʠ ʩ 

ʧʝʩʢʦʤ. ʆʪʣʦʞʝʥʠʷ, ʦʙʳʯʥʦ, ʦʪʣʠʯʘʶʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʩʣʦʠʩʪʦʩʪʠ ʠ ʩʦʨʪʠʨʦʚʢʠ 

ʢʨʫʧʥʳʭ ʦʙʣʦʤʢʦʚ, ʥʝʚʳʜʝʨʞʘʥʥʦʩʪʴʶ ʚ ʨʘʟʨʝʟʝ ʠ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ ʧʨʦʩʣʦʝʚ 

ʨʘʟʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 10 ʜʦ 80 ʤ. 

ɺ ʦʙʚʦʜʥʝʥʥʳʭ ʯʘʩʪʷʭ ʨʘʟʨʝʟʘ ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʨʦʚʳʝ ʠ ʧʦʨʦʚʦ-ʧʣʘʩʪʦʚʳʝ 

ʙʝʟʥʘʧʦʨʥʳʝ ʠʣʠ ʩʣʘʙʦʥʘʧʦʨʥʳʝ ʚʦʜʳ. ʇʦʷʚʣʝʥʠʝ ʧʦʩʣʝʜʥʠʭ ʦʙʫʩʣʦʚʣʝʥʦ 

ʥʘʣʠʯʠʝʤ ʚ ʨʘʟʨʝʟʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʧʨʦʥʠʮʘʝʤʳʭ ʩʫʛʣʠʥʠʩʪʳʭ ʧʨʦʩʣʦʝʚ. 

ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʢʦʤʧʣʝʢʩʘ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 1,5 ʜʦ 50 ʤ, ʚ 

ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʷ 2-7 ʤ.  

ɼʝʙʠʪʳ ʦʜʠʥʦʯʥʳʭ ʨʦʜʥʠʢʦʚ ʠʟʤʝʥʷʶʪʩʷ ʦʪ 0,01 ʜʦ 10 ʣ/ʩ, ʨʝʜʢʦ ʙʦʣʝʝ. 

ɻʨʫʧʧʦʚʳʝ ʨʦʜʥʠʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʜʝʙʠʪʘʤʠ 0,1-80 ʣ/ʩ. ɼʝʙʠʪʳ ʩʢʚʘʞʠʥ 

ʠʟʤʝʥʷʶʪʩʷ ʦʪ 3,3-5 ʣ/ʩ ʜʦ 7,5-10,0 ʣ/ʩ. ʋʜʝʣʴʥʳʝ ʜʝʙʠʪʳ ʢʦʣʝʙʣʶʪʩʷ ʦʪ 0,33-0,66 

ʣ/ʩ
.
ʤ ʜʦ 13,3 ʣ/ʩ

.
ʤ.  
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ʆʪʥʦʩʠʪʝʣʴʥʦ ʚʦʜʦʥʦʩʥʳʡ ʢʦʤʧʣʝʢʩ ʦʣʠʛʦʮʝʥ-ʩʨʝʜʥʝʤʠʦʮʝʥʦʚʳʭ ʦʩʘʜʦʯʥʦ-

ʚʫʣʢʘʥʦʛʝʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ (P3-N1
2
). ɺ ʧʨʝʜʝʣʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʚʦʜʦʚʤʝʱʘʶʱʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʘ ʚʩʢʨʳʪʳ ʪʦʣʴʢʦ ʚ ʛʣʫʙʦʢʠʭ ʩʢʚʘʞʠʥʘʭ. 

ɺʦʜʦʚʤʝʱʘʶʱʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʪʫʬʦʘʣʝʚʨʦʣʠʪʦʚ, 

ʪʫʬʦʧʝʩʯʘʥʠʢʦʚ, ʪʫʬʦʛʨʘʚʝʣʠʪʦʚ ʠ ʪʫʬʬʠʪʦʚ ʩ ʧʨʦʩʣʦʷʤʠ ʪʫʬʦʚ. ʇʦʨʦʜʳ 

ʜʠʩʣʦʮʠʨʦʚʘʥʳ ʠ, ʯʘʩʪʦ, ʩʤʷʪʳ ʚ ʧʦʣʦʛʠʝ ʩʢʣʘʜʢʠ.  

ʆʙʚʦʜʥʝʥʥʦʩʪʴ ʧʦʨʦʜ ʢʦʤʧʣʝʢʩʘ ʩʚʷʟʘʥʘ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʠʭ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ. ʇʦʨʦʚʘʷ ʧʫʩʪʦʪʥʦʩʪʴ ʨʘʟʚʠʪʘ ʩʣʘʙʦ. ʅʘʠʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ 

ʦʙʱʝʡ ʧʦʨʠʩʪʦʩʪʠ ʩʦʩʪʘʚʣʷʶʪ: ʜʣʷ ʪʫʬʦʚ ʠ ʪʫʬʬʠʪʦʚ ï 10-40%; ʪʫʬʦʧʝʩʯʘʥʠʢʦʚ 

ï ʜʦ 23%; ʪʫʬʦʘʣʝʚʨʦʣʠʪʦʚ ï 13,3%; ʪʫʬʦʢʦʥʛʣʦʤʝʨʘʪʦʚ ï 4,6-15% [46]. ʉʨʝʜʠ 

ʪʨʝʱʠʥ ʧʨʝʦʙʣʘʜʘʶʪ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʠ ʣʠʪʦʛʝʥʝʪʠʯʝʩʢʠʝ, ʨʘʩʰʠʨʝʥʥʳʝ 

ʧʨʦʮʝʩʩʘʤʠ ʚʳʚʝʪʨʠʚʘʥʠʷ.  

ʆʩʥʦʚʥʳʤ ʪʠʧʦʤ ʮʠʨʢʫʣʷʮʠʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʢʦʤʧʣʝʢʩʘ ʷʚʣʷʝʪʩʷ 

ʪʨʝʱʠʥʥʳʡ ʠ, ʨʝʞʝ, ʧʣʘʩʪʦʚʦ-ʪʨʝʱʠʥʥʳʡ. ʉ ʟʦʥʘʤʠ ʨʘʟʣʦʤʦʚ ʩʚʷʟʘʥʳ ʚʦʜʳ 

ʪʨʝʱʠʥʥʦ-ʞʠʣʴʥʦʛʦ, ʘ ʩ ʚʝʨʭʥʝʡ ʯʘʩʪʴʶ ʟʦʥʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ï ʧʦʨʦʚʦ-ʪʨʝʱʠʥʥʦʛʦ 

ʪʠʧʦʚ ʮʠʨʢʫʣʷʮʠʠ. 

ɺ ʮʝʣʦʤ ʧʦʨʦʜʳ ʢʦʤʧʣʝʢʩʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʘʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʣʘʙʦ 

ʚʦʜʦʦʙʠʣʴʥʳʝ. ʇʦ ʜʘʥʥʳʤ ʙʫʨʝʥʠʷ ʚʥʝ ʟʦʥʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʚʦʜʦʦʙʠʣʴʥʦʩʪʴ ʧʦʨʦʜ 

ʟʘʤʝʪʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʛʣʫʙʠʥʦʡ, ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ [46], ʩʚʷʟʘʥʦ ʩ 

ʫʤʝʥʴʰʝʥʠʝʤ ʩʪʝʧʝʥʠ ʠʭ ʦʙʱʝʡ ʧʦʨʠʩʪʦʩʪʠ ʠ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ.  

ʇʠʪʘʥʠʝ ʢʦʤʧʣʝʢʩʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʚʦʜ ʩʤʝʞʥʳʭ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. ʇʦ ʟʦʥʘʤ ʨʘʟʣʦʤʦʚ ʚʦʟʤʦʞʥʦ ʧʦʩʪʫʧʣʝʥʠʝ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʚʦʜ ʛʣʫʙʦʢʦʡ ʮʠʨʢʫʣʷʮʠʠ ʚ ʚʠʜʝ ʚʦʩʭʦʜʷʱʠʭ ʨʦʜʥʠʢʦʚ ʠʣʠ, 

ʥʘʦʙʦʨʦʪ, ʧʦʛʣʦʱʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ. 

ɺʦʜʦʥʦʩʥʳʝ ʟʦʥʳ ʚʝʨʭʥʝʤʝʣʦʚʳʭ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ (ʂ2). 

ʈʘʟʨʝʟ ʚʦʜʦʚʤʝʱʘʶʱʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥ ʢʨʝʤʥʠʩʪʳʤʠ ʩʣʘʥʮʘʤʠ, 

ʧʝʩʯʘʥʠʢʘʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ, ʘʨʛʠʣʣʠʪʘʤʠ, ʪʫʬʦʛʝʥʥʳʤʠ ʘʣʝʚʨʦʣʠʪʘʤʠ, 

ʪʫʬʬʠʪʘʤʠ ʠ ʪʫʬʘʤʠ, ʯʝʨʝʜʫʶʱʠʤʠʩʷ ʩ ʨʝʜʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʭ 

ʙʘʟʘʣʴʪʦʚ ʠ ʘʥʜʝʟʠʪʦʚ. ʄʦʱʥʦʩʪʴ ʪʦʣʱʠ ʥʝ ʤʝʥʝʝ 3000 ʤ. 
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ɺ ʩʢʚʘʞʠʥʘʭ, ʧʨʦʙʫʨʝʥʥʳʭ ʚʥʝ ʟʦʥ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʧʦʨʦʜʳ ʥʘ 

ʛʣʫʙʠʥʝ ʦʢʘʟʘʣʠʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟʚʦʜʥʳʤʠ [46]. ɺ ʧʨʦʮʝʩʩʝ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥʳ 

ɻ-1 ʧʨʠ ʚʩʢʨʳʪʦʡ ʤʦʱʥʦʩʪʠ 2434 ʤ, ʚ ʦʙʨʘʟʦʚʘʥʠʷʭ ʚʝʨʭʥʝʤʝʣʦʚʦʛʦ ʚʦʟʨʘʩʪʘ 

ʚʳʷʚʣʝʥʦ ʚʩʝʛʦ ʪʨʠ ʪʨʝʱʠʥʦʚʘʪʳʭ ʟʦʥʳ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʚʦʜʦʧʨʠʪʦʢʘʤʠ ʚ 

ʠʥʪʝʨʚʘʣʘʭ 1780-1800, 2412-2422 ʠ 2500-2530 ʤ. ʇʦ ʜʘʥʥʳʤ ʦʧʳʪʥʳʭ ʨʘʙʦʪ 

ʨʘʩʩʯʠʪʘʥʥʳʝ ʚ ʵʪʦʡ ʩʢʚʘʞʠʥʝ ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʴʝʟʦʧʨʦʚʦʜʥʦʩʪʠ ʩʦʩʪʘʚʠʣʠ 0,042 ʤ
2
/ʩʫʪ ʠ 501 ʤ

2
/ʩʫʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [45]. 

ɺ ʧʦʨʦʜʘʭ ʚʝʨʭʥʝʤʝʣʦʚʦʛʦ ʚʦʟʨʘʩʪʘ ʮʠʨʢʫʣʠʨʫʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʪʨʝʱʠʥʥʳʝ ʠ ʪʨʝʱʠʥʥʦ-ʞʠʣʴʥʳʝ ʚʦʜʳ. ʉʢʚʘʞʠʥʳ ʩ ʚʳʩʦʢʠʤʠ ʜʝʙʠʪʘʤʠ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʟʦʥ ʚʦʜʦʚʳʚʦʜʷʱʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʥʘʨʫʰʝʥʠʡ, ʪʨʝʱʠʥʥʦ-ʞʠʣʴʥʳʝ ʚʦʜʳ ʢʦʪʦʨʳʭ ʠʥʪʝʥʩʠʚʥʦ ʧʦʜʧʠʪʳʚʘʶʪ ʚʦʜʳ 

ʟʦʥʳ ʚʳʚʝʪʨʠʚʘʥʠʷ. 

 

1.4. ɻʝʦʭʠʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʩʠʩʪʝʤʳ 

 

ɺ 2015 ʛ. ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʅʀɻʊʎ ɼɺʆ ʈɸʅ 

ʚʳʧʦʣʥʠʣ ʨʝʥʪʛʝʥʦʬʘʟʦʚʳʡ ʘʥʘʣʠʟ (ʤʝʪʦʜ ʢʦʨʫʥʜʦʚʦʛʦ ʯʠʩʣʘ) ʦʙʨʘʟʮʦʚ, 

ʦʪʦʙʨʘʥʥʳʭ ʠʟ ʢʝʨʥʘ 10-ʤʝʪʨʦʚʳʭ ʪʝʨʤʦʤʝʪʨʠʯʝʩʢʠʭ ʩʢʚʘʞʠʥ, ʧʨʦʙʫʨʝʥʥʳʭ ʥʘ 

ɸʚʘʯʠʥʩʢʦʡ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʘʚʪʦʨʘʤʠ [50] 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʨʦʜ ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʨʠʩʪʳʤʠ (ʦʪ 1ï2 

ʜʦ 25%) ʧʠʨʦʢʩʝʥ-ʧʣʘʛʠʦʢʣʘʟʦʚʳʤʠ ʘʥʜʝʟʠʙʘʟʘʣʴʪʘʤʠ, ʙʘʟʘʣʴʪʘʤʠ, ʘʥʜʝʟʠʪʘʤʠ, 

ʨʝʞʝ ʪʫʬʘʤʠ. ʇʦʜʦʙʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ. ʆʥʠ 

ʧʝʩʪʨʦʦʢʨʘʰʝʥʥʳʝ: ʧʨʝʦʙʣʘʜʘʶʪ ʪʝʤʥʦ-ʩʝʨʳʝ, ʩʝʨʳʝ, ʨʦʟʦʚʘʪʦ-ʩʝʨʳʝ, ʙʦʨʜʦʚʦ-

ʢʨʘʩʥʳʝ (ʟʘ ʩʯʝʪ çʦʞʝʣʝʟʥʝʥʠʷè) ʮʚʝʪʘ; ʜʣʷ ʘʥʜʝʟʠʙʘʟʘʣʴʪʦʚ ʠ ʘʥʜʝʟʠʪʦʚ 

ʭʘʨʘʢʪʝʨʥʘ ʧʦʨʬʠʨʦʚʘʷ (ʦʪ ʤʝʣʢʦï ʜʦ ʢʨʫʧʥʦʧʦʨʬʠʨʦʚʦʡ), ʠʥʦʛʜʘ 

ʧʩʝʚʜʦʙʨʝʢʯʠʝʚʘʷ ʩʪʨʫʢʪʫʨʘ, ʜʣʷ ʙʘʟʘʣʴʪʦʚ ïʘʬʠʨʦʚʘʷ. ʆʩʥʦʚʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ 

ʧʦʨʦʜ ʷʚʣʷʶʪʩʷ ʧʣʘʛʠʦʢʣʘʟ, ʢʚʘʨʮ, ʧʠʨʦʢʩʝʥʳ, ʤʘʛʥʝʪʠʪ. ʇʣʘʛʠʦʢʣʘʟ ʧʨʝʜʩʪʘʚʣʝʥ, 

ʚ ʦʩʥʦʚʥʦʤ, ʘʥʦʨʪʠʪʦʤ (Na0,5Ca0,5Al1,5Si2,5O8). ʀʟ ʤʠʥʝʨʘʣʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʧʦ 

ʩʦʩʪʘʚʫ ʢʨʝʤʥʝʟʝʤʫ (SiO2), ʚʩʪʨʝʯʝʥʳ Ŭ-ʢʚʘʨʮ, ɓ-ʢʚʘʨʮ. ʄʠʥʝʨʘʣʳ ʛʨʫʧʧʳ 

ʤʘʛʥʝʪʠʪʘ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʧʦʨʦʜʳ ʢʘʢ ʚ ʚʠʜʝ ʩʦʙʩʪʚʝʥʥʦ ʤʘʛʥʝʪʠʪʘ (Fe3O4), ʪʘʢ ʠ 
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ʪʠʪʘʥʦʤʘʛʥʝʪʠʪʘ (Fe(Fe,Ti)2O4), ʤʘʛʥʠʝʬʝʨʨʠʪʘ (MgFe2O4). ɺ ʧʦʨʦʜʘʭ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʝ ʤʠʥʝʨʘʣʳ ʪʨʝʭʚʘʣʝʥʪʥʦʛʦ ʞʝʣʝʟʘ: ʛʝʪʠʪ 

(FeO(OH)), ʛʝʤʘʪʠʪ (Fe2O3), ʙʝʨʥʘʣʠʪ (Fe(OH)3; Fe(OH)3Ā0,25H2O), ʣʝʧʠʜʦʢʨʦʢʠʪ 

(Fe2O3ĀH2O), ʷʨʦʟʠʪ (KFe3(SO4)2(OH)6). ɺ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ 

ʜʠʘʛʥʦʩʪʠʨʫʶʪʩʷ ʦʣʠʚʠʥ, ʩʣʶʜʳ, ʵʧʠʜʦʪ, ʨʫʪʠʣ, ʪʠʪʘʥʠʪ, ʰʧʠʥʝʣʴ ʠ ʜʨ. 

ɺ ʨʘʙʦʪʝ [35] ʘʚʪʦʨʘʤʠ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʧʨʦʜʫʢʪʳ ʧʦʩʣʝʜʥʠʭ ʠʟʚʝʨʞʝʥʠʡ 

ɸʚʘʯʠʥʩʢʦʛʦ ʚʫʣʢʘʥʘ, ʘ ʪʘʢʞʝ ʝʛʦ ʢʦʥʫʩʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʨʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʙʘʟʘʣʴʪʘʤʠ, ʘʥʜʝʟʠʙʘʟʘʣʴʪʘʤʠ, ʘʥʜʝʟʠʪʘʤʠ ʠ ʜʘʮʠʪʘʤʠ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʘʥʜʝʟʠʙʘʟʘʣʴʪʳ (62%), ʘʥʜʝʟʠʪʳ (22,7%) ʠ ʙʘʟʘʣʴʪʳ (14%). 

ʉʨʝʜʠ ʙʘʟʘʣʴʪʦʚ ʘʚʪʦʨʘʤʠ [35] ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʚʳʩʦʢʦʤʘʛʥʝʟʠʘʣʴʥʳʝ 

ʭʨʦʤʜʠʦʧʩʠʜʦʚʳʝ ʙʘʟʘʣʴʪʳ ʥʝʦʙʳʯʥʦʛʦ ʩʦʩʪʘʚʘ, ʤʘʛʥʝʟʠʘʣʴʥʳʝ ʙʘʟʘʣʴʪʳ, 

ʦʙʳʯʥʳʝ ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʳʝ ʙʘʟʘʣʴʪʳ ʠ ʚʳʩʦʢʦʛʣʠʥʦʟʝʤʠʩʪʳʝ ʙʘʟʘʣʴʪʳ 

(ʪʘʙʣʠʮʘ 1). ʀʟʤʝʥʯʠʚʦʩʪ ɹʩʦʩʪʘʚʘ ʙʘʟʘʣʴʪʦʚ ʥʝ ʧʦʟʚʦʣʷʣʘ ʘʚʪʦʨʘʤ [35] ʨʘʟʜʝʣʠʪʴ 

ʠʭ ʥʘ ʪʦʣʝʠʪʦʚʫʶ ʠ ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʫʶ ʩʝʨʠʠ, ʪʘʢ ʢʘʢ ʪʦʣʴʢʦ ʦʜʠʥ ʙʘʟʘʣʴʪ ʧʦ 

ʚʩʝʤ ʢʨʠʪʝʨʠʷʤ ʦʪʚʝʯʘʣ ʩʦʜʝʨʞʘʥʠʶ ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʦʡ ʩʝʨʠʠ, ʦʩʪʘʣʴʥʳʝ 

ʠʤʝʣʠ ʧʨʠʟʥʘʢʠ, ʩʚʦʡʩʪʚʝʥʥʳʝ ʦʙʝʠʤ ʩʝʨʠʷʤ. 

ʊʘʢʞʝ, ʘʚʪʦʨʘʤʠ [35] ʫʩʪʘʥʦʚʣʝʥʦ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʧʦʨʦʜ, ʚ ʮʝʣʦʤ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʣʘʛʠʦʢʣʘʟʘ. ʆʪʤʝʯʝʥʘ ʟʥʘʯʠʪʝʣʴʥʘʷ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʧʣʘʛʠʦʢʣʘʟʘ ʧʦ ʩʦʩʪʘʚʫ ʦʪ ʦʣʠʢʦʛʣʘʟʘ ʜʦ ʘʥʦʨʪʠʪʘ, ʯʪʦ ʦʩʦʙʝʥʥʦ 

ʩʚʦʡʩʪʚʝʥʥʦ ʜʣʷ ʘʥʜʝʟʠʪʦ-ʙʘʟʘʣʴʪʦʚ ʠ ʘʥʜʝʟʠʪʦʚ. ɺ ʷʜʨʘʭ ʢʨʠʩʪʘʣʣʦʚ ʯʘʩʪʦ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʘʥʦʨʪʠʪʳ. ʀʭ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʘʚʪʦʨʘʤʠ [35] ʩʚʷʟʳʚʘʝʪʩʷ ʩ 

ʨʝʘʢʮʠʦʥʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʧʦʨʦʜ ʩʫʙʩʪʨʘʪʘ ʧʨʠ ʝʛʦ ʧʣʘʚʣʝʥʠʠ ʠ ʫʜʘʣʝʥʠʠ 

ʘʣʴʙʠʪʦʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ.  
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ʊʘʙʣʠʮʘ 1 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʨʦʜ ɸʚʘʯʠʥʩʢʦʛʦ ʚʫʣʢʘʥʘ, % ʤʘʩʩʳ [35] 

ʆʢʠʩʣʳ 
ɺʫʣʢʘʥʠʪʳ ʂʩʝʥʦʣʠʪʳ 

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

Siʆ2 50,77 50,80 51,50 52,21 54,84 58,80 65,12 43,82 43,12 50,40 53,89 59,10 

Tiʆ2 0,62 0,82 1,32 0,95 0,75 0,65 0,37 0,04 1,25 0,50 0,95 0,60 

ɸl2ʆ3 9,19 16,21 17,50 19,15 18,97 18,47 17,11 0,97 7,83 4,67 18,10 16,88 

Fe2ʆ3 2,82 2,44 3,25 3,40 3,20 3,47 2,54 1,48 2,88 1,41 3,39 2,77 

FeO 5,82 6,62 5,73 5,52 4,40 3,13 1,54 7,10 9,25 4,51 5,05 3,78 

MnO 0,15 0,14 0,20 0,15 0,14 0,17 0,15 0,30 0,06 0,06 0,14 0,14 

MgO 15,89 9,04 6,25 4,87 3,98 2,84 1,24 46,00 22,25 18,59 4,28 4,09 

CaO 11,94 10,14 9,48 9,14 8,31 6,96 5,28 0,49 11,56 18,62 9,40 7,58 

Na2ʆ 1,62 2,43 2,61 2,97 3,20 3,65 3,91 0,13 1,22 0,68 3,69 3,94 

K2ʆ 0,29 0,59 0,54 0,69 0,74 0,86 1,17 0,08 0,17 0,06 0,66 0,85 

ʅ2ʆ- 0,12 0,18 0,49 0,26 0,39 0,39 0,21 ð 0,60 0,39 0,27 0,33 

ʅ2ʆ+ 0,17 0,44 1,12 0,45 0,78 0,45 1,20 ð 0,00 0,00 0,01 ð 

P2ʆ5 0,08 0,16 0,03 0,15 0,17 0,17 0,07 ð 0,01 0,02 0,22 0,20 

ʉʫʤʤʘ 99,48 100,06 100,02 99,91 99,87 100,01 99,91 100,41 100,20 99,91 100,05 100,26 

 

ʇʨʠʤʝʯʘʥʠʝ. 1 ï ʭʨʦʤʜʠʦʧʩʠʜʦʚʳʝ ʙʘʟʘʣʴʪʳ (3. ʘʥ.); 2 ï ʤʘʛʥʝʟʠʘʣʴʥʳʝ ʙʘʟʘʣʴʪʳ (5 ʘʥ.); 3 ï ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʳʝ 

ʙʘʟʘʣʴʪʳ (7 ʘʥ.); 4 ï ʚʳʩʦʢʦʛʣʠʥʦʟʝʤʠʩʪʳʝ ʙʘʟʘʣʴʪʳ (12 ʘʥ.); 5 ï ʘʥʜʝʟʠʪʦ-ʙʘʟʘʣʴʪʳ (123 ʘʥ.); 6 ï ʘʥʜʝʟʠʪʳ (45 ʘʥ.); 7 ï 

ʜʘʮʠʪʳ (3 ʘʥ.); 8 ï ʧʝʨʠʜʦʪʠʪ (10 ʘʥ.); 9 ï ʧʠʨʦʢʩʝʥʠʪ (1 ʘʥ.); 10 ï ʧʠʨʦʢʩʝʥʠʪ (1 ʘʥ.); 11 ï ʛʘʙʙʨʦ-ʜʠʦʨʠʪ (2 ʘʥ.); 12 ï 

ʢʚʘʨʮʝʚʳʡ ʜʠʦʨʠʪ (1 ʘʥ.) 
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1.5. ʆʮʝʥʢʘ ʪʝʧʣʦʚʳʭ ʨʝʩʫʨʩʦʚ ʩʠʩʪʝʤʳ 

 

ɺ ʨʘʙʦʪʝ [99] ʘʚʪʦʨʘʤʠ ʚʳʧʦʣʥʝʥʘ ʦʮʝʥʢʘ ʤʦʱʥʦʩʪʠ ʪʝʧʣʦʚʦʡ ʨʘʟʛʨʫʟʢʠ 

ɸʚʘʯʠʥʩʢʦʛʦ ʚʫʣʢʘʥʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʛʝʦʪʝʨʤʠʯʝʩʢʦʛʦ ʦʧʨʦʙʦʚʘʥʠʷ ʧʘʨʷʱʠʭ 

ʧʣʦʱʘʜʦʢ ʠ ʬʫʤʘʨʦʣ ʢʨʘʪʝʨʘ, ʘ ʪʘʢʞʝ ʚʝʨʰʠʥʳ ʄʦʣʦʜʦʛʦ ʢʦʥʫʩʘ (ʪʘʙʣʠʮʘ 2). 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʟʦʚ ʥʘ ʜʥʝ ʢʨʘʪʝʨʘ ʜʦʩʪʠʛʘʣʘ 700Áʉ. ʇʦʣʫʯʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ ʪʝʧʣʦʚʦʡ ʤʦʱʥʦʩʪʠ ʩʦʩʪʘʚʠʣʦ 5ϊ10
4 
ʢʢʘʣ/ʩ. ʄʦʱʥʦʩʪʴ ʪʝʧʣʦʚʦʡ 

ʨʘʟʛʨʫʟʢʠ ʟʘ ʩʯʝʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʧʦʨʦʜ, ʦʧʨʝʜʝʣʝʥʥʘʷ ʩ ʧʦʤʦʱʴʶ ʧʣʦʩʢʠʭ 

ʪʝʧʣʦʤʝʨʦʚ, ʨʘʟʤʝʱʝʥʥʳʭ ʥʘ ʟʘʧʘʜʥʦʤ ʩʢʣʦʥʝ ʚʫʣʢʘʥʘ, ʧʨʝʚʳʰʘʣʘ ʬʦʥʦʚʦʝ 

ʟʥʘʯʝʥʠʝ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 1Ā10
3 
ʢʢʘʣ/ʩʝʢ. 

 

ʊʘʙʣʠʮʘ 2 

ʄʦʱʥʦʩʪʴ ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʳʭʦʜʦʚ ʪʝʧʣʘ ʚ ʢʨʘʪʝʨʝ ɸʚʘʯʠʥʩʢʦʛʦ ʚʫʣʢʘʥʘ [99] 

ʋʯʘʩʪʢʠ 
ʇʣʦʱʘʜʴ, 

ʤ
2
 

ʊʝʤʧʝʨʘʪʫʨʘ, 

Üʉ 

ʈʘʩʭʦʜ 

ʧʘʨʘ, 

ʤ
3
/ʩʝʢ 

ʋʜʝʣʴʥʳʡ 

ʚʳʥʦʩ 

ʪʝʧʣʘ, 

ʢʢʘʣ/ʤ
2
Āʯʘʩ 

ɺʳʥʦʩ 

ʪʝʧʣʘ,  

10
7
 

ʢʢʘʣ/ʯʘʩ 

ʉʧʦʩʦʙ 

ʠʟʤʝʨʝʥʠʷ 

ʉʝʚʝʨʦ-ʟʘʧʘʜʥʳʝ 

ʧʘʨʷʱʠʝ ʧʣʦʱʘʜʢʠ 
1Ā10

4
 85 ï 1000 1 ʂʦʥʫʩ 

çʂʨʘʩʥʳʡ ɻʨʝʙʝʥʴè 0,72Ā10
4
 70 ï 800 0,56 ʂʦʥʫʩ 

çʋʩʪʫʧè 0,1 160-170 4 ï 0,5 
ʊʨʫʙʢʘ 

ʇʠʪʦ 

çʉʝʚʝʨʥʳʡ 

ɻʨʝʙʝʥʴè 
0,05 100 0,1 ï 0,09 

ʊʨʫʙʢʘ 

ʇʠʪʦ 

çɺʦʩʪʦʯʥʳʝè 0,1 120 3 ï 0,36 ï 

ɼʥʦ 1 700 60 ï 3,6 ï 

ɼʥʦ ʧʘʨʷʱʝʡ 

ʧʣʦʱʘʜʢʠ 
0,4Ā10

4
 90 ï 1200 0,49 ï 

ɺʳʥʦʩ ʪʝʧʣʘ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ 
1,5Ā10

5
 ï ï 2 0,03 ʊʝʧʣʦʤʝʨ 

ʀʪʦʛʦ 6,86Ā10
7
 ʢʢʘʣ/ʯʘʩ = 1,8Ā10

7
 ʢʘʣ/ʩʝʢ 

 

ʊʘʢʞʝ ʚ ʨʘʙʦʪʝ [99] ʥʘ ʩʝʪʦʯʥʦʤ ʵʣʝʢʪʨʦʠʥʪʝʛʨʘʪʦʨʝ ʙʳʣʦ ʧʦʣʫʯʝʥʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʢʨʫʛ ʵʣʣʠʧʩʦʠʜʘ ʚʨʘʱʝʥʠʷ ʩ ʧʦʣʫʦʩʷʤʠ 5,2 ʠ 2,5 

ʢʤ ʠ ʮʝʥʪʨʦʤ ʥʘ ʛʣʫʙʠʥʝ 4 ʢʤ ʥʠʞʝ ʫʨʦʚʥʷ ʤʦʨʷ. ʊʝʤʧʝʨʘʪʫʨʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʵʣʣʠʧʩʦʠʜʘ ʧʨʠʥʠʤʘʣʘʩʴ ʨʘʚʥʦʡ 1000Áʉ. ʈʝʟʫʣʴʪʘʪʳ ʚʳʧʦʣʥʝʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 11. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 



35 

ʘʚʪʦʨʘʤʠ [99] ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʙʝʩʢʦʥʝʯʥʦ ʙʦʣʴʰʦʛʦ ʚʨʝʤʝʥʠ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʯʘʛʘ (ʩʪʘʮʠʦʥʘʨʥʳʡ ʨʝʞʠʤ) ʥʘ ʨʘʩʩʪʦʷʥʠʠ 20 ʢʤ ʪʝʧʣʦʚʦʝ ʧʦʣʝ 

ʦʯʘʛʘ ʥʝ ʩʦʟʜʘʝʪ ʛʝʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʘʥʦʤʘʣʠʠ. 

 

 

ʈʠʩʫʥʦʢ 11 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʜ ɸʚʘʯʠʥʩʢʠʤ ʚʫʣʢʘʥʦʤ ʧʦʩʣʝ 20 

ʪʳʩ. ʣʝʪ ʦʙʨʘʟʦʚʘʥʠʷ ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʦʯʘʛʘ [99]. ʉʧʣʦʰʥʳʝ ʛʝʦʠʟʦʪʝʨʤʳ ï ʧʨʠ 

ʩʪʘʮʠʦʥʘʨʥʦʤ ʨʝʞʠʤʝ, ʧʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ ï ʛʝʦʠʟʦʪʝʨʤʘ 250Áʉ ʧʦʩʣʝ 20 ʪʳʩ. ʣʝʪ 

ʦʙʨʘʟʦʚʘʥʠʷ ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʦʯʘʛʘ 

 

ɸʚʪʦʨʘʤʠ [99] ʜʘʥʘ ʦʮʝʥʢʘ ʪʝʧʣʦʚʳʭ ʟʘʧʘʩʦʚ ʧʦʨʦʜ, ʚʤʝʱʘʶʱʠʭ 

ʤʘʛʤʘʪʠʯʝʩʢʠʡ ʦʯʘʛ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʣʫʙʠʥʳ ʦʯʘʛʘ ʠ ʫʜʘʣʝʥʥʦʩʪʠ ʦʪ ʥʝʛʦ. 

ʂʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʦʯʘʛʘ ʩʦʩʪʘʚʠʣʦ 2ϊ10
17 
ʢʢʘʣ, ʟʘ 20 

ʪʳʩʷʯʝʣʝʪʥʠʡ ʧʝʨʠʦʜ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʯʘʛʘ, ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ ʚʦ ʚʤʝʱʘʶʱʠʭ 

ʦʯʘʛ ʧʦʨʦʜʘʭ ʫʚʝʣʠʯʠʪʩʷ ʥʘ 5ϊ10
16 
ʢʢʘʣ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʚʪʦʨʘʤʠ [99] ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʣʦʢ ʧʦʨʦʜ ʦʙʲʝʤʦʤ 1 ʢʤ
3
,
 
ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ 

2ϊ10
14 

 ʢʢʘʣ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʥʘ ʛʣʫʙʠʥʝ ʜʦ 5 ʢʤ ʠ ʥʘ ʫʜʘʣʝʥʠʠ 6ï8 ʢʤ ʦʪ 

ʚʫʣʢʘʥʘ. 

ɺ ʨʘʙʦʪʝ [72] ʘʚʪʦʨʘʤʠ ʦʮʝʥʝʥʳ ʟʘʧʘʩ r ʪʝʧʣʘ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʥʘʛʨʝʪʳʭ 

ʤʘʛʤʘʪʠʯʝʩʢʠʤ ʦʯʘʛʦʤ, ʩ ʤʦʤʝʥʪʘ ʝʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʩ 

ʫʯʸʪʦʤ ʧʝʨʝʤʝʥʥʳʭ ʨʘʟʤʝʨʦʚ ʦʯʘʛʘ ʚ ʧʨʦʮʝʩʩʝ ʵʚʦʣʶʮʠʠ ʠ ʥʘʢʦʧʣʝʥʠʷ ʠʤ ʪʝʧʣʘ. 

ʇʨʠ ʦʮʝʥʢʝ ʟʘʧʘʩʦʚ ʪʝʧʣʘ ʬʦʨʤʘ ʦʯʘʛʘ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʣʘʩʴ ʩʬʝʨʦʡ ʨʘʜʠʫʩʦʤ 2 

ʢʤ ʠ ʵʣʣʠʧʩʦʠʜʘʤʠ ʩ ʙʦʣʴʰʦʡ ʠ ʤʘʣʦʡ ʧʦʣʫʦʩʷʤʠ 4,6 ʠ 3 ʢʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ 
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ʪʘʢʞʝ 2,25 ʠ 1,5 ʢʤ. ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʦʚ ʦʮʝʥʠʚʘʣʩʷ ʦʙʲʝʤ ʪʦʨʦʠʜʘ, ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʤʘʩʩʠʚʦʤ 

ʛʦʨʥʳʭ ʧʦʨʦʜ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 200ï350Áʉ ʠ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ 

ʧʣʦʩʢʦʩʪʷʤʠ ʥʘ ʛʣʫʙʠʥʝ 0,9 ʠ 4 ʢʤ ʦʪ ʫʨʦʚʥʷ ʤʦʨʷ. ʆʮʝʥʢʠ ʪʝʧʣʘ, ʥʘʢʦʧʣʝʥʥʦʛʦ ʚ 

ʪʦʨʦʠʜʝ ʦʙʲʝʤʦʤ 154ï266,5 ʢʤ
3
 ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʧʦʨʦʜ 200ï350Áʉ, ʩʦʩʪʘʚʠʣʠ ʦʪ 

0,86 ʜʦ 1,48ϊ10
20

 ɼʞ. 

ʊʘʙʣʠʮʘ 3 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʪʝʧʣʘ, ʥʘʢʦʧʣʝʥʥʦʛʦ ʛʦʨʥʳʤʠ ʧʦʨʦʜʘʤʠ, 

ʚʤʝʱʘʶʱʠʤʠ ʤʘʛʤʘʪʠʯʝʩʢʠʡ ʦʯʘʛ [72] 

ɻʣʫʙʠʥʘ 

ʟʘʣʝʛʘʥʠʷ ʦʯʘʛʘ 

ʦʪ ʫʨʦʚʥʷ ʤʦʨʷ, 

ʢʤ 

ʈʘʟʤʝʨʳ ʠ ʬʦʨʤʘ 

ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʦʯʘʛʘ 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʩʪʝʥʢʠ ʦʯʘʛʘ,  

Üʉ 

ʆʙʲʝʤ ʟʦʥʳ ʧʦʨʦʜ 

ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 

200-350 Üʉ 

(ʪʦʨʦʠʜ) 

ɿʘʧʘʩʳ ʪʝʧʣʘ 

ʥʘʢʦʧʣʝʥʥʦʛʦ 

ʦʯʘʛʦʤ ʚ ʪʦʨʦʠʜʝ,  

10
20

 ɼʞ  

2,0 
ʉʬʝʨʘ, ʩʨʝʜʥʠʡ ʨʘʜʠʫʩ 

2 ʢʤ 
900 154,0 0,86 

1,5 

ʕʣʣʠʧʩʦʠʜ, ʙʦʣʴʰʘʷ 

ʧʦʣʫʦʩʴ  ï 2,3 ʢʤ, ʤʘʣʘʷ 

ʧʦʣʫʦʩʴ ï 1,53 ʢʤ 

900 177,6 0,99 

3,0 

ʕʣʣʠʧʩʦʠʜ, ʙʦʣʴʰʘʷ 

ʧʦʣʫʦʩʴ  ï 4,5 ʢʤ, ʤʘʣʘʷ 

ʧʦʣʫʦʩʴ ï 3 ʢʤ 

700 266,5 1,48 

 

 

ʊʘʢʞʝ, ʘʚʪʦʨʘʤʠ [72] ʜʘʥʳ ʦʮʝʥʢʠ ʟʘʧʘʩʦʚ ʪʝʧʣʘ ʩʦʙʩʪʚʝʥʥʦ 

ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʦʯʘʛʘ. ɼʣʷ ʤʘʣʦʛʦ ʵʣʣʠʧʩʦʠʜʘ ʩ ʧʦʣʫʦʩʷʤʠ 2,3 ʠ 1,53 ʢʤ ʟʘʧʘʩʳ 

ʩʦʩʪʘʚʠʣʠ 0,7ϊ10
20 
ɼʞ ʧʨʠ ʩʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪ 900 ʜʦ 150Áʉ, ʜʣʷ ʙʦʣʴʰʦʛʦ 

ʵʣʣʠʧʩʦʠʜʘ ʩ ʧʦʣʫʦʩʷʤʠ 4,5 ʠ 3 ʢʤ ï 4,1ϊ10
20 
ɼʞ ʧʨʠ ʩʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪ 

700 ʜʦ 150Áʉ. 

ɺ ʨʘʙʦʪʝ [28] ʘʚʪʦʨʦʤ ʚʳʧʦʣʥʝʥʘ ʦʮʝʥʢʘ ʪʝʧʣʦʚʦʡ ʤʦʱʥʦʩʪʠ ʬʫʤʘʨʦʣ 

ɸʚʘʯʠʥʩʢʦʛʦ ʚʫʣʢʘʥʘ ʧʦ ʚʳʩʦʪʝ ʧʦʜʲʝʤʘ ʰʣʝʡʬʘ ʥʘʜ ʢʨʘʪʝʨʦʤ ʟʘ ʧʝʨʠʦʜ ʥʦʷʙʨʴ 

2008 ʛ. ʧʦ ʷʥʚʘʨʴ 2009 ʛ. ʈʘʩʯʝʪʥʘʷ ʩʨʝʜʥʷʷ ʪʝʧʣʦʚʘʷ ʤʦʱʥʦʩʪʴ ʠ ʨʘʩʭʦʜ ʚʦʜʥʦʛʦ 

ʬʣʶʠʜʘ ʟʘ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʠʣʠ 12 ʄɺʪ ʠ 4,5 ʢʛ/ʩ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ ʛʦʜʦʚʦʡ 

ʚʳʥʦʩ ʬʣʶʠʜʘ ʩʦʩʪʘʚʠʣ 0,15 ʤʣʥ.ʪ.  
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1.6. ɺʳʚʦʜʳ ʧʦ ʛʣʘʚʝ 1 ʠ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

1. ʇʨʦʚʦʜʠʤʳʝ ʩ 1960-ʭ ʛʛ. ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ɸʚʘʯʠʥʩʢʠʤ 

ʚʫʣʢʘʥʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʝʛʦ ʧʦʩʪʦʷʥʥʦʡ ʬʫʤʘʨʦʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʬʫʤʘʨʦʣ, ʠʟʤʝʨʝʥʥʳʝ ʚ ʨʘʟʥʳʝ ʛʦʜʳ, ʩʦʩʪʘʚʣʷʶʪ 

ʙʦʣʝʝ 700Áʉ. 

2. ʇʦ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ɸʚʘʯʠʥʩʢʠʡ ʚʫʣʢʘʥ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʚʫʣʢʘʥʦʪʝʢʪʦʥʠʯʝʩʢʦʡ ʜʝʧʨʝʩʩʠʠ, ʚʳʧʦʣʥʝʥʥʦʡ ʧʘʣʝʦʛʝʥ-

ʥʝʦʛʝʥʦʚʳʤʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʤʠ ʧʦʨʦʜʘʤʠ. ɺ ʦʩʥʦʚʘʥʠʠ ʚʫʣʢʘʥʘ ʚʳʷʚʣʝʥ 

ʛʣʫʙʦʢʠʡ ʛʨʘʙʝʥ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʜ ʢʦʥʫʩʦʤ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʝʨʠʬʝʨʠʯʝʩʢʠʡ ʤʘʛʤʘʪʠʯʝʩʢʠʡ ʦʯʘʛ. 

3. ʆʙʱʘʷ ʪʝʧʣʦʚʘʷ ʤʦʱʥʦʩʪʴ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʟʤʝʨʝʥʠʡ ʚ ʢʨʘʪʝʨʝ ʚʫʣʢʘʥʘ ʚ 1977 ʛ. ʦʮʝʥʠʚʘʝʪʩʷ ʚ 75 ʄɺʪ. ʇʦ ʜʘʥʥʳʤ 

ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʚ 2008ï2009 ʛʛ. ʩʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ ʜʝʡʩʪʚʫʶʱʠʭ 

ʬʫʤʘʨʦʣ ʩʦʩʪʘʚʣʷʝʪ 12 ʄɺʪ. 

ʎʝʣʴ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ ʨʘʮʠʦʥʘʣʴʥʳʭ ʩʭʝʤ ʠʟʚʣʝʯʝʥʠʷ 

ʪʝʧʣʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ɸʚʘʯʠʥʩʢʦʡ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ ʥʘ ʦʩʥʦʚʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʤʘʩʩʠʚʝ ʛʦʨʥʳʭ ʧʦʨʦʜ ʤʝʪʦʜʦʤ 

ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʨʘʟʨʘʙʦʪʢʘ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ɸʚʘʯʠʥʩʢʦʡ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ; 

- ʨʘʟʨʘʙʦʪʢʘ ʪʨʝʭʤʝʨʥʦʡ ʯʠʩʣʝʥʥʦʡ ʪʝʨʤʦʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ɸʚʘʯʠʥʩʢʦʡ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ;  

- ʫʩʪʘʥʦʚʣʝʥʠʝ ʥʘ ʙʘʟʝ ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʬʘʟʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʬʣʶʠʜʘ ʚ ʛʦʨʥʳʭ ʧʦʨʦʜʘʭ ʩʠʩʪʝʤʳ ʚ 

ʧʨʠʥʷʪʦʤ ʠ ʦʙʦʩʥʦʚʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʧʘʨʘʤʝʪʨʦʚ;  

- ʚʳʧʦʣʥʝʥʠʝ ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ 

ʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘʜʢʨʠʪʠʯʝʩʢʦʛʦ ʪʝʧʣʦʚʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʧʨʠ ʝʛʦ 

ʨʘʟʨʘʙʦʪʢʝ ʧʦ ʮʠʨʢʫʣʷʮʠʦʥʥʦʡ ʩʢʚʘʞʠʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʪʠʧʘ çʜʫʙʣʝʪè (ʦʜʥʘ 

ʥʘʛʥʝʪʘʪʝʣʴʥʘʷ ʠ ʦʜʥʘ ʜʦʙʳʯʥʘʷ ʩʢʚʘʞʠʥʳ);  
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- ʫʩʪʘʥʦʚʣʝʥʠʝ ʨʘʮʠʦʥʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʮʠʨʢʫʣʷʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʪʠʧʘ çʜʫʙʣʝʪè ʩ ʮʝʣʴʶ ʦʩʚʦʝʥʠʷ ʪʝʧʣʦʚʳʭ ʨʝʩʫʨʩʦʚ ɸʚʘʯʠʥʩʢʦʡ 

ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ. 
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2. ʂʆʅʎɽʇʊʋɸʃʔʅɸʗ ʄʆɼɽʃʔ ɸɺɸʏʀʅʉʂʆʁ ɻɽʆʊɽʈʄɸʃʔʅʆʁ 

ʇʃʆʑɸɼʀ  

 

2.1. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʝʧʣʦʚʳʭ ʩʚʦʡʩʪʚ ʛʦʨʥʳʭ ʧʦʨʦʜ 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʝʥʠʡ ʪʝʧʣʦʚʳʭ ʩʚʦʡʩʪʚ ʛʦʨʥʳʭ ʧʦʨʦʜ ʥʝʦʙʭʦʜʠʤʦ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʨʤʦʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ɸʚʘʯʠʥʩʢʦʡ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʮʝʥʢʠ 

ʪʝʧʣʦʚʳʭ ʨʝʩʫʨʩʦʚ ʩʠʩʪʝʤʳ. ɺ 2015 ʛ. ʚ ʉʢʦʣʢʦʚʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʥʘʫʢʠ ʠ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʚ ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʢʦʤʧʘʥʠʠ ʐʣʶʤʙʝʨʞʝ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ 

ʠʟʤʝʨʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʪʝʧʣʦʚʳʭ ʩʚʦʡʩʪʚ ʦʙʨʘʟʮʦʚ ʧʦʨʦʜ, ʦʪʦʙʨʘʥʥʳʭ ʥʘ 

ɸʚʘʯʠʥʩʢʦʡ ʧʣʦʱʘʜʠ ʠ ʠʟ ʢʝʨʥʘ ʪʝʨʤʦʤʝʪʨʠʯʝʩʢʠʭ ʩʢʚʘʞʠʥ, ʧʨʦʙʫʨʝʥʥʳʭ ʚ 

ʶʞʥʦʡ ʯʘʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ [46,48].  

ʀʟʤʝʨʝʥʠʷ ʪʝʧʣʦʚʳʭ ʩʚʦʡʩʪʚ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʠʩʴ ʜʣʷ ʩʫʭʦʛʦ ʠ 

ʚʦʜʦʥʘʩʳʱʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠ,̫ ʧʨʠ ʘʪʤʦʩʬʝʨʥʳʭ ʪʝʨʤʦʙʘʨʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ. ɼʣʷ ʠʟʤʝʨʝʥʠʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʦʜʥʦʩʪʠ ʠ 

ʦʙʲʝʤʥʦʡ ʪʝʧʣʦʝʤʢʦʩʪʠ ʧʦʨʦʜ ʧʨʠʤʝʥʷʣʩʷ ʥʝʨʘʟʨʫʰʘʶʱʠʡ, 

ʙʝʩʢʦʥʪʘʢʪʥʳʡ, ʧʨʝʮʠʟʠʦʥʥʳʡ ʤʝʪʦʜ ʦʧʪʠʯʝʩʢʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ [49].  

ɺ ʭʦʜʝ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʜʣʷ ʢʘʞʜʦʛʦ ʦʙʨʘʟʮʘ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʢʝʨʥʘ ʦʧʨʝʜʝʣʷʣʠʩʴ: 

¶ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ l// ʚʜʦʣʴ ʣʠʥʠʠ ʧʘʨʘʣʣʝʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʠʶ 

ʚʳʙʫʨʠʚʘʥʠʷ ʢʝʨʥʘ (ʣʠʥʠʷ 1); 

¶ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ l̂ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʶ ʚʳʙʫʨʠʚʘʥʠʷ ʢʝʨʥʘ (ʣʠʥʠʷ 2); 

¶  ʦʙʲʝʤʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ ʉ; 

¶  ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʚʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ɓ// ʚʜʦʣʴ ʣʠʥʠʠ 1; 

¶  ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʚʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ɓ̂  ʚʜʦʣʴ ʣʠʥʠʠ 2; 

¶ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʚʦʡ ʘʥʠʟʦʪʨʦʧʠʠ ʂ. 
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ʀʟʤʝʨʝʥʠʷ ʪʝʧʣʦʚʳʭ ʩʚʦʡʩʪʚ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ ʢʦʣʣʝʢʮʠʠ ʠʟ 57 

ʦʙʨʘʟʮʦʚ. ʂʦʣʣʝʢʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ, ʚ ʦʩʥʦʚʥʦʤ, ʘʥʜʝʟʠʪʦ-ʙʘʟʘʣʴʪʘʤʠ, ʨʝʜʢʦ 

ʙʘʟʘʣʴʪʘʤʠ ʠ ʘʥʜʝʟʠʪʘʤʠ [49].  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʤʝʨʝʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʥʳʝ 

ʧʦʨʦʜʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʰʠʨʦʢʠʤʠ ʚʘʨʠʘʮʠʷʤʠ ʪʝʧʣʦʚʳʭ ʩʚʦʡʩʪʚ (ʪʘʙʣʠʮʘ 

4), ʯʪʦ, ʚ ʦʩʥʦʚʥʦʤ, ʦʙʫʩʣʦʚʣʝʥʦ ʰʠʨʦʢʠʤ ʜʠʘʧʘʟʦʥʦʤ ʧʦʨʠʩʪʦʩʪʠ (1,88ï

29,7%). ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʚʳʩʦʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ ʠ ʪʝʧʣʦʝʤʢʦʩʪʴʶ ʧʦʨʦʜ ʚ ʩʫʭʦʤ ʩʦʩʪʦʷʥʠʠ ʠ, ʩ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʧʦʨʠʩʪʦʩʪʴʶ [49], ʘ ʪʘʢʞʝ ʩʪʝʧʝʥʴ ʠʟʤʝʥʝʥʠʷ ʪʝʧʣʦʚʳʭ ʩʚʦʡʩʪʚ 

ʧʦʨʦʜ ʧʨʠ ʚʦʜʦʥʘʩʳʱʝʥʠʠ ʦʙʨʘʟʮʦʚ. ʊʘʢ, ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʧʦʨʦʜ ʧʨʠ ʚʦʜʦʥʦʩʳʱʝʥʠʠ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʥʘ 50%, 

ʪʝʧʣʦʝʤʢʦʩʪʠ ʥʘ 29%, ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʝʧʣʦʚʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʥʘ 30ï50% 

[49]. ʇʦʜʦʙʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʠ ʪʝʧʣʦʝʤʢʦʩʪʠ ʧʦʨʦʜ ʦʪ ʠʭ 

ʧʦʨʠʩʪʦʩʪʠ ʙʳʣʘ ʨʘʥʝʝ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʘ ʜʣʷ ʧʦʨʦʜ ʛʝʦʪʝʨʤʘʣʴʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʂʘʤʯʘʪʢʠ [47]. 

 

ʊʘʙʣʠʮʘ 4 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʧʣʦʚʳʭ ʩʚʦʡʩʪʚ ʧʦʨʦʜ [49] 

 ʉʫʭʠʝ ɺʦʜʦʥʘʩʳʱʝʥʥʳʝ  
ʇʘʨʘʤʝʪʨʳ 

l, 
ɺʪ/(ʤĀʂ) ʂ 

ɓ ʉ, 

ʄɼʞ/ 

(ʤ
3
Āʂ) 

l, 
ɺʪ/(ʤĀʂ) ʂ 

ɓ ʉ, 

ʄɼʞ/ 

(ʤ
3
Āʂ) 

ʇ
ʦ
ʨ
ʠ
ʩ
ʪ
ʦ
ʩ
ʪ
ʴ
,
 

%
 

ɚ|| ɚ̂ ||  ̂ ɚ|| ɚ̂ ||  ̂

ʄʘʢʩʠʤʘʣʴʥʦʝ 1,75 1,65 1,13 0,57 0,29 2,32 2,08 1,93 1,11 0,18 0,25 2,68 29,7 

ʄʠʥʠʤʘʣʴʥʦʝ 0,49 0,82 1,00 0,05 0,11 1,08 1,11 1,32 1,00 0,04 0,06 2,04 1,88 

ʉʨʝʜʥʝʝ 1,08 1,20 1,01 0,16 0,19 1,85 1,62 1,65 1,00 0,08 0,12 2,38 11,2 

ʉʨʝʜʥʝʢʚʘʜʨʘ-

ʪʠʯʝʩʢʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 

0,24 0,27 0,02 0,07 0,05 0,21 0,17 0,17 0,01 0,02 0,06 0,13 5,51 
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2.2. ʆʮʝʥʢʘ ʧʘʨʘʤʝʪʨʦʚ ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʦʯʘʛʘ ʠ ʦʢʨʫʞʘʶʱʠʭ ʝʛʦ 

ʛʦʨʥʳʭ ʧʦʨʦʜ 

 

ɺʧʝʨʚʳʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ 

ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʦʯʘʛʘ ʧʦʜ ɸʚʘʯʠʥʩʢʠʤ ʚʫʣʢʘʥʦʤ ʙʳʣʦ ʩʜʝʣʘʥʦ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʨʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʦʡ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʡ ʩʲʝʤʢʠ, ʚʳʧʦʣʥʝʥʥʦʡ ʚ 

1960-1962 ʛʛ. [76,77]. ʅʘ ʚʫʣʢʘʥʝ ʙʳʣʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ 

ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʘʥʦʤʘʣʠʷ. ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʠ ʬʦʨʤʘ ʘʥʦʤʘʣʴʥʦʛʦ ʪʝʣʘ 

ʘʚʪʦʨʘʤʠ [76,77] ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʤʝʪʦʜʦʤ ʧʦʜʙʦʨʘ. ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ 

ʚʝʨʭʥʝʡ ʢʨʦʤʢʠ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʚ 1,5ï2 ʢʤ ʥʠʞʝ ʫʨʦʚʥʷ ʤʦʨʷ. ɺ ʨʘʩʯʝʪʘʭ 

ʪʝʣʦ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʣʦʩʴ ʜʚʫʭʦʩʥʳʤ ʵʣʣʠʧʩʦʠʜʦʤ. ʈʘʟʤʝʨʳ ʧʦʣʫʦʩʝʡ 

ʩʦʩʪʘʚʠʣʠ ʧʨʠ ʧʣʦʪʥʦʩʪʠ ʪʝʣʘ 2,85 ʛ/ʩʤ
3
 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 5,2 ʠ 2,5 ʢʤ, ʘ ʜʣʷ 

ʧʣʦʪʥʦʩʪʠ 3,15 ʛ/ʩʤ
3
 ï 3,5 ʠ 1,5 ʢʤ [76]. ʈʘʩʯʝʪ, ʚʳʧʦʣʥʝʥʥʳʡ ʜʣʷ ʪʝʣʘ ʚ ʚʠʜʝ 

ʰʘʨʘ, ʜʘʣ ʛʣʫʙʠʥʫ ʟʘʣʝʛʘʥʠʷ ʮʝʥʪʨʘ 4 ʢʤ. ɼʣʷ ʫʢʘʟʘʥʥʳʭ ʧʣʦʪʥʦʩʪʝʡ 

ʛʨʘʚʠʪʠʨʫʶʱʝʝ ʪʝʣʦ ʦʪʚʝʯʘʣʦ ʙʘʟʘʣʴʪʘʤ ʠʣʠ ʫʣʴʪʨʘʦʩʥʦʚʥʳʤ ʧʦʨʦʜʘʤ [76]. 

ɸʚʪʦʨʘʤʠ [76] ʙʳʣʦ ʚʳʩʢʘʟʘʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʚʳʜʝʣʝʥʥʦʝ ʪʝʣʦ 

ʷʚʣʷʝʪʩʷ ʤʘʛʤʘʪʠʯʝʩʢʠʤ ʦʯʘʛʦʤ, ʧʠʪʘʶʱʠʤ ɸʚʘʯʠʥʩʢʠʡ ʚʫʣʢʘʥ. ɺʤʝʩʪʝ ʩ 

ʪʝʤ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʝʪʘʣʴʥʦʡ ʘʵʨʦʤʘʛʥʠʪʥʦʡ ʩʲʝʤʢʠ ʠ ʤʦʜʝʣʴʥʳʭ ʨʘʩʯʝʪʦʚ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘʜ ɸʚʘʯʠʥʩʢʠʤ ʠ ʂʦʨʷʢʩʢʠʤ ʚʫʣʢʘʥʘʤʠ 

ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʛʨʘʚʠʪʠʨʫʶʱʠʡ ʦʙʲʝʢʪ, ʟʘʣʝʛʘʶʱʠʡ ʧʦʜ ɸʚʘʯʠʥʩʢʠʤ 

ʚʫʣʢʘʥʦʤ, ʤʘʛʥʠʪʥʦʡ ʘʥʦʤʘʣʠʠ ʥʝ ʩʦʟʜʘʝʪ. ɺ ʨʘʙʦʪʘʭ [76,77] ʦʪʩʫʪʩʪʚʠʝ 

ʤʘʛʥʠʪʥʦʡ ʘʥʦʤʘʣʠʠ ʘʚʪʦʨʘʤʠ ʙʳʣʦ ʦʙʲʷʩʥʝʥʦ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʪʝʣʘ ï 

ʚʳʰʝ ʪʦʯʢʠ ʂʶʨʠ ʜʣʷ ʤʘʛʥʝʪʠʪʘ (>600ÁC). 

ʇʦʟʜʥʝʝ, ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʦʯʘʛʘ 

ɸʚʘʯʠʥʩʢʦʛʦ ʚʫʣʢʘʥʘ ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʤʠ ʨʘʙʦʪʘʤʠ 

ʤʝʪʦʜʦʤ ʂʄʇɺ [10]. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʘʥʦʤʘʣʴʥʦʝ ʪʝʣʦ ʧʝʨʝʩʝʢʘʝʪ 

ʛʨʘʥʠʮʫ ʬʫʥʜʘʤʝʥʪ ï ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʘʷ ʪʦʣʱʘ. ʈʘʜʠʫʩ ʩʬʝʨʠʯʝʩʢʦʛʦ ʦʯʘʛʘ 

ʧʦ ʨʘʩʯʝʪʘʤ ʜʣʷ ʧʨʦʜʦʣʴʥʦʛʦ ʧʨʦʬʠʣʷ (ʢʨʘʪʝʨ ʚʫʣʢʘʥʘ ï ʨ. ʄʫʪʥʘʷ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 17,1 ʢʤ ʦʪ ʢʨʘʪʝʨʘ) ʩʦʩʪʘʚʠʣ 5,2 ʢʤ. ʈʘʩʯʝʪ ʜʣʷ ʥʝʧʨʦʜʦʣʴʥʦʛʦ 

ʧʨʦʬʠʣʷ ʜʘʣ ʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʨʘʜʠʫʩʘ ï 3,6 ʢʤ, ʯʪʦ ʙʳʣʦ ʦʙʲʷʩʥʝʥʦ 
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ʘʚʪʦʨʘʤʠ [10] ʥʝʩʠʤʤʝʪʨʠʯʥʦʩʪʴʶ ʪʝʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʚʫʣʢʘʥʘ ʠ 

ʚʳʪʷʥʫʪʦʩʪʴʶ ʝʛʦ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ï ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʛʣʫʙʠʥʥʦʛʦ ʨʘʟʣʦʤʘ, ʢʦʥʪʨʦʣʠʨʫʶʱʝʛʦ ʧʦʣʦʞʝʥʠʝ 

ɸʚʘʯʠʥʩʢʦ-ʂʦʨʷʢʩʢʦʡ ʛʨʫʧʧʳ ʚʫʣʢʘʥʦʚ.  

ɺ ʨʘʙʦʪʝ [99] ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʜʦ 1976 ʛ., ʙʳʣʠ ʩʜʝʣʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ.  

1. ʇʝʨʠʬʝʨʠʯʝʩʢʠʡ ʤʘʛʤʘʪʠʯʝʩʢʠʡ ʦʯʘʛ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʛʨʘʥʠʮʝ 

ʤʝʣʦʚʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʠ ʧʦʢʨʳʚʘʶʱʝʡ ʚʫʣʢʘʥʦʛʝʥʥʦʡ ʪʦʣʱʠ.  

2. ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʧʦ ʩʝʡʩʤʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ï 1,5 ʢʤ ʦʪ ʫʨʦʚʥʷ ʤʦʨʷ, 

ʧʦ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʮʝʥʪʨ ʘʥʦʤʘʣʴʥʳʭ ʤʘʩʩ ʟʘʣʝʛʘʝʪ ʥʘ ʛʣʫʙʠʥʝ 4 

ʢʤ.  

3. ʇʦ ʜʘʥʥʳʤ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ ʦʮʝʥʦʯʥʳʡ ʨʘʜʠʫʩ ʚ ʧʣʦʩʢʦʩʪʠ 

ʬʫʥʜʘʤʝʥʪʘ ʦʯʘʛʘ ï 5,2°0,9 ʢʤ, ʨʘʜʠʫʩ ʥʘʠʙʦʣʝʝ çʨʘʟʦʛʨʝʪʦʡè ʯʘʩʪʠ ʦʯʘʛʘ ï 

3,6 ʢʤ. 

4. ʇʦ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʧʨʠ ʧʣʦʪʥʦʩʪʠ ʧʦʨʦʜ ʦʯʘʛʘ 2,85ï3,1 

ʛ/ʩʤ
3
 ʝʛʦ ʨʘʟʤʝʨʳ ï 5,2Ĭ2,6 ʢʤ. 

ɺ 1979ï1983 ʛʛ. ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʥʘ ʧʣʦʱʘʜʠ 

600 ʢʤ
2
 ʩ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʤ ʩʛʫʱʝʥʠʝʤ ʩʝʪʠ ʥʘʙʣʶʜʝʥʠʡ ʥʘ 

ʧʦʩʪʨʦʡʢʘʭ ʚʫʣʢʘʥʦʚ ɸʚʘʯʠʥʩʢʠʡ ʠ ʂʦʨʷʢʩʢʠʡ [27]. ɺ ʨʘʡʦʥʝ ʚʫʣʢʘʥʦʚ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʣʦʢʘʣʴʥʳʝ ʘʥʦʤʘʣʠʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʤ ʧʨʦʩʪʠʨʘʥʠʝʤ. ɹʳʣʦ ʚʳʧʦʣʥʝʥʦ 

ʪʨʝʭʤʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʧʦʜ ʚʫʣʢʘʥʦʤ ɸʚʘʯʠʥʩʢʠʡ. 

ʇʦʣʥʦʛʦ ʩʦʚʧʘʜʝʥʠʷ ʩ ʥʘʙʣʶʜʝʥʥʳʤ ʧʦʣʝʤ ʘʚʪʦʨʘʤʠ [27] ʜʦʩʪʠʛʥʫʪʦ ʥʝ 

ʙʳʣʦ, ʦʜʥʘʢʦ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʜʘʣʘ ʤʦʜʝʣʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʢʦʪʦʨʦʡ, ʦʯʘʛ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʛʣʫʙʠʥʝ 2ï6 ʢʤ ʥʠʞʝ ʫʨʦʚʥʷ ʤʦʨʷ, ʩ 

ʧʦʧʝʨʝʯʥʠʢʦʤ 10 ʢʤ ʠ ʢʨʦʚʣʝʡ ʧʦʜʥʠʤʘʶʱʝʡʩʷ ʜʦ ʫʨʦʚʥʷ ʤʦʨʷ.  

ʊʘʢʞʝ ʘʚʪʦʨʘʤʠ [27] ʩ ʧʦʤʦʱʴʶ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʠ 

ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʭ ʜʘʥʥʳʭ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʘʟʨʝʟʘ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʦʜʝʣʴʶ, ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʜʠʫʩ 
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ʦʯʘʛʘ ʙʳʣ ʦʮʝʥʝʥ ʚ 5 ʢʤ, ʨʘʜʠʫʩ çʨʘʟʦʛʨʝʪʦʡè ʯʘʩʪʠ ï 2,5 ʢʤ, ʛʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ 

ï ʦʪ 0 ʜʦ 6 ʢʤ ʥʠʞʝ ʫʨʦʚʥʷ ʤʦʨʷ. 

ɺ ʨʘʙʦʪʝ [39] ʥʘ ʦʩʥʦʚʝ ʠʤʝʶʱʠʭʩʷ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ, ʩʝʡʩʤʠʯʝʩʢʠʭ ʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʟʜʘʥʘ ʢʦʤʧʣʝʢʩʥʘʷ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʘʷ 

ʤʦʜʝʣʴ ʟʝʤʥʦʡ ʢʦʨʳ ʧʦʜ ɸʚʘʯʠʥʩʢʠʤ ʚʫʣʢʘʥʦʤ (ʨʠʩʫʥʦʢ 12). ʄʦʜʝʣʴ ʚʢʣʶʯʘʝʪ 

ʢʦʨʦʚʫʶ ʟʦʥʫ ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʩ ʥʘʣʠʯʠʝʤ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ 

ʨʘʩʪʚʦʨʦʚ. ʅʘ ʛʣʫʙʠʥʝ 15ï25 ʢʤ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʤʘʛʤʘʪʠʯʝʩʢʠʡ ʦʯʘʛ (D), ʚ 

ʢʦʪʦʨʳʡ, ʚʝʨʦʷʪʥʦ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ [39], ʧʦʩʪʫʧʘʝʪ ʤʘʛʤʘ ʠʟ ʚʝʨʭʥʝʡ 

ʤʘʥʪʠʠ. ɺʳʰʝ, ʥʘ ʛʣʫʙʠʥʝ 6ï10 ʢʤ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʠʥʪʨʫʟʠʷ (ʉ). ɺ ʚʝʨʭʥʠʭ ʩʣʦʷʭ 

ʟʝʤʥʦʡ ʢʦʨʳ ʚʳʜʝʣʷʝʪʩʷ ɸʚʘʯʠʥʩʢʠʡ ʛʨʘʙʝʥ (ɺ). ɺ ʠʥʪʝʨʚʘʣʝ ʛʣʫʙʠʥ 0ï2 ʢʤ 

ʧʦʜ ʧʦʩʪʨʦʡʢʦʡ ʚʫʣʢʘʥʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʝʨʠʬʝʨʠʯʝʩʢʠʡ ʤʘʛʤʘʪʠʯʝʩʢʠʡ ʦʯʘʛ 

(ɸ). 

 

 

ʈʠʩʫʥʦʢ 12 ï ɻʣʫʙʠʥʥʘʷ ʤʦʜʝʣʴ ɸʚʘʯʠʥʩʢʦʛʦ ʚʫʣʢʘʥʘ [39]. 1 ï ʛʨʘʥʠʮʳ 

ʤʝʣʦʚʦʛʦ ʬʫʥʜʘʤʝʥʪʘ (ʘ) ʠ ɸʚʘʯʠʥʩʢʦʛʦ ʛʨʘʙʝʥʘ (b); 2 ï ʟʦʥʘ ʧʦʚʳʰʝʥʥʦʡ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʩ ʥʘʣʠʯʠʝʤ ʞʠʜʢʠʭ ʬʣʶʠʜʦʚ ʧʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʜʘʥʥʳʤ; 3 

ï ʧʦ ʩʝʡʩʤʠʯʝʩʢʠʤ ʜʘʥʥʳʤ: ɸ ï ʧʝʨʠʬʝʨʠʯʝʩʢʠʡ ʤʘʛʤʘʪʠʯʝʩʢʠʡ ʦʯʘʛ; ɺ ï ʪʦ ʞʝ, 

ʯʪʦ ʚ ʧ. 2; ɽ ï ʧʨʝʜʧʦʣʘʛʘʝʤʘʷ ʟʦʥʘ ʛʣʫʙʠʥʥʦʛʦ ʨʘʟʣʦʤʘ; ʉ ï ʠʥʪʨʫʟʠʷ; D ï 

ʧʨʝʜʧʦʣʘʛʘʝʤʳʡ ʢʦʨʦʚʳʡ ʤʘʛʤʘʪʠʯʝʩʢʠʡ ʦʯʘʛ; 4 ï ʧʫʪʠ ʜʚʠʞʝʥʠʷ ʞʠʜʢʠʭ 

ʬʣʶʠʜʦʚ; 5ï ʧʨʝʜʧʦʣʘʛʘʝʤʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʤʘʛʤʳ ʠʟ ʤʘʥʪʠʡʥʦʛʦ ʠʩʪʦʯʥʠʢʘ 

 

ɺ ʨʘʙʦʪʝ [72] ʘʚʪʦʨʘʤʠ ʚʳʧʦʣʥʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 

ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʦʯʘʛʘ ɸʚʘʯʠʥʩʢʦʛʦ ʚʫʣʢʘʥʘ ʧʨʠ ʩʬʝʨʠʯʝʩʢʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʠ 

ʝʛʦ ʬʦʨʤʳ. ʇʨʠ ʨʘʩʯʝʪʘʭ ʧʨʠʥʠʤʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʛʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʦʯʘʛʘ ï 2 ʢʤ ʦʪ ʫʨʦʚʥʷ ʤʦʨʷ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʤʝʱʘʶʱʠʭ 
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ʧʦʨʦʜ ï 150Áʉ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʩʪʫʧʘʶʱʝʡ ʚ ʦʯʘʛ ʤʘʛʤʳ ï 1250Áʉ, 

ʚʳʪʝʢʘʶʱʝʡ ʠʟ ʦʯʘʛʘ ʤʘʛʤʳ ï 900Áʉ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ ʚʤʝʱʘʶʱʠʭ 

ʧʦʨʦʜ ï 900Áʉ. ɿʘʚʠʩʠʤʦʩʪʴ ʨʘʜʠʫʩʘ ʦʯʘʛʘ ʨʘʩʩʯʠʪʘʥʘ ʧʨʠ ʩʫʤʤʘʨʥʦʤ 

ʨʘʩʭʦʜʝ ʤʘʛʤʳ 380 ʢʤ
3

 ʟʘ ʚʩʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚʫʣʢʘʥʘ. ʈʘʩʯʝʪʥʦʝ 

ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦ ʨʘʜʠʫʩʘ ʩʬʝʨʠʯʝʩʢʦʛʦ ʦʯʘʛʘ ʩʦʩʪʘʚʠʣʦ 2 ʢʤ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʧʦ ʢʦʤʧʣʝʢʩʫ ʥʘʢʦʧʣʝʥʥʳʭ ʛʝʦʣʦʛʦ-

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦ ʦʙʲʝʢʪʫ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ ʜʘʥʥʳʤ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʘʟʨʝʟʘ [39], ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʥʘ ʨʠʩʫʥʢʝ 13, ʘʚʪʦʨʦʤ 

ʩʦʚʤʝʩʪʥʦ ʩ ʇʘʰʢʝʚʠʯʝʤ ʈ.ʀ. ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ 

ɸʚʘʯʠʥʩʢʦʡ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ, ʨʠʩʫʥʦʢ 14. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 

ʩʢʦʨʦʩʪʥʳʤʠ ʛʨʘʥʠʮʘʤʠ ʧʨʦʜʦʣʴʥʳʭ ʚʦʣʥ ʠ ʟʦʥʘʤʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʡ 

ʚ ʤʦʜʝʣʠ ʚʳʜʝʣʝʥʳ 8 ʩʣʦʝʚ ʛʦʨʥʳʭ ʧʦʨʦʜ (ʜʦʤʝʥʦʚ). ɺ ʪʦʤ ʯʠʩʣʝ, ʦʙʣʘʩʪʴ 

ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʚʳʜʝʣʝʥʥʘʷ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʜʘʥʥʳʭ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʟʘ ʧʝʨʠʦʜʳ 1994 ʛ. ʠ 1997 ʛ. (ʜʦʤʝʥʳ 3 ʠ 

5). ʊʘʢʞʝ, ʚʩʣʝʜʩʪʚʠʝ ʧʦʩʪʦʷʥʥʦʡ ʬʫʤʘʨʦʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʫʣʢʘʥʘ ʚ 

ʧʨʝʜʝʣʘʭ ʝʛʦ ʧʦʩʪʨʦʡʢʠ ʚʳʜʝʣʝʥʘ ʬʣʶʠʜʦʧʨʦʚʦʜʷʱʘʷ ʟʦʥʘ, ʦʙʨʘʟʦʚʘʥʥʘʷ 

ʩʠʩʪʝʤʦʡ ʢʦʥʪʨʘʢʮʠʦʥʥʳʭ ʪʨʝʱʠʥ ʠ ʩʚʷʟʳʚʘʶʱʘʷ ʤʘʛʤʘʪʠʯʝʩʢʠʡ ʦʯʘʛ ʩ 

ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʚʫʣʢʘʥʘ (ʜʦʤʝʥ 9). 

 

 

ʈʠʩʫʥʦʢ 13 ï ʉʝʡʩʤʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʚʜʦʣʴ ʧʨʦʬʠʣʷ ɻʉɿ [39]. 1  ʩʢʦʨʦʩʪʥʳʝ 

ʛʨʘʥʠʮʳ (ʘ) ʠ ʚʳʜʝʣʝʥʥʘʷ ʛʨʘʥʠʮʘ ʤʝʣʦʚʦʛʦ ʬʫʥʜʘʤʝʥʪʘ (b); 2 ï ʦʪʨʘʞʘʶʱʠʝ 

ʧʣʦʱʘʜʢʠ; 3 ï ʵʧʠʮʝʥʪʨʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʟʘ ʧʝʨʠʦʜʳ 1994 ʛ. ʠ 1997 ʛ.; 4 ï 

ʪʦʯʢʠ ʜʠʬʨʘʢʮʠʠ; 5 ï ʟʦʥʳ ʩʝʡʩʤʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʡ ʩʢʦʨʦʩʪʠ (B, C, D)  ʠ 

ʧʦʛʣʦʱʝʥʠʷ (ɸ); 6 ïʩʢʦʨʦʩʪʠ Vp ʚʦʣʥ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʧʦʩʦʙʦʤ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʪʦʤʦʛʨʘʬʠʠ 
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ʈʠʩʫʥʦʢ 14 ï ʈʘʟʨʝʟ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʩ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʧʦʨʦʜ ʠ 

ʤʘʛʤʘʪʠʯʝʩʢʠʤ ʦʯʘʛʦʤ. ʂʨʫʛʘʤʠ ʧʦʢʘʟʘʥʳ ʵʧʠʮʝʥʪʨʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ 

ʜʘʥʥʳʤ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʘʟʨʝʟʘ 

 

ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʩʣʘʛʘʶʱʠʭ ʜʦʤʝʥʳ 

ʤʦʜʝʣʠ, ʦʧʨʝʜʝʣʝʥʳ ʧʦ ʜʘʥʥʳʤ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʨʝʟʘ ʧʦ ʉ.ɽ. ɸʧʨʝʣʢʦʚʫ 

[45] (ʨʠʩʫʥʦʢ 15) ʠ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 5. ɿʥʘʯʝʥʠʷ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʧʨʠʥʷʪʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʤʝʨʝʥʠʡ ʥʘ ʦʙʨʘʟʮʘʭ, ʦʪʦʙʨʘʥʥʳʭ ʚ ʧʨʝʜʝʣʘʭ 

ɸʚʘʯʠʥʩʢʦʡ ʧʣʦʱʘʜʠ [46,48]. ʀʟʤʝʨʝʥʠʷ ʩʚʦʡʩʪʚ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʉʢʦʣʢʦʚʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ ʠ ʚ ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʢʦʤʧʘʥʠʠ 

ʐʣʶʤʙʝʨʞʝ. ʊʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʧʨʦʰʣʳʭ ʣʝʪ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʦʙʨʘʟʮʘʤ ʢʝʨʥʘ ʩʢʚʘʞʠʥ, ʧʨʦʙʫʨʝʥʥʳʭ 

ʟʘ ʛʨʘʥʠʮʝʡ ʤʦʜʝʣʠʨʫʝʤʦʡ ʦʙʣʘʩʪʠ. ɻʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʩʣʘʛʘʶʱʠʭ ʜʦʤʝʥʳ ʤʦʜʝʣʠ, ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 5. 

 

 

ʈʠʩʫʥʦʢ 15 ï ʌʨʘʛʤʝʥʪ ʩʭʝʤʘʪʠʯʝʩʢʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʨʘʡʦʥʘ 

ɸʚʘʯʠʥʩʢʦʛʦ ʚʫʣʢʘʥʘ, ʩʦʩʪʘʚʣʝʥʥʦʡ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʉ.ɽ. ɸʧʨʝʣʢʦʚʘ [45]. 
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ʏʝʪʚʝʨʪʠʯʥʘʷ ʩʠʩʪʝʤʘ: 1 - ʉʦʚʨʝʤʝʥʥʳʡ ʦʪʜʝʣ. ɸʥʜʝʟʠʪʳ, ʙʘʟʘʣʴʪʳ ʠ ʠʭ 

ʪʫʬʳ. 2 - ɺʝʨʭʥʠʡ ʠ ʩʦʚʨʝʤʝʥʥʳʡ ʦʪʜʝʣʳ. ɼʝʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʝ 

ʦʪʣʦʞʝʥʠʷ. 3 - ɺʝʨʭʥʠʡ ʠ ʩʦʚʨʝʤʝʥʥʳʡ ʦʪʜʝʣʳ. ɸʥʜʝʟʠʪʳ, ʙʘʟʘʣʴʪʳ ʠ ʠʭ 

ʪʫʬʳ. 4 - ɺʝʨʭʥʠʡ ʦʪʜʝʣ. ʊʫʬʳ ʘʥʜʝʟʠʪʦʚ ʠ ʙʘʟʘʣʴʪʦʚ. 5 - ʉʨʝʜʥʠʡ ʠ ʚʝʨʭʥʠʡ 

ʦʪʜʝʣʳ. ʊʫʬʳ ʙʘʟʘʣʴʪʦʚ ʠ ʘʥʜʝʟʠʪʦʚ, ʨʝʞʝ ʜʘʮʠʪʦʚ.  

ʇʘʣʝʦʛʝʥʦʚʘʷ ʠ ʥʝʦʛʝʥʦʚʘʷ ʩʠʩʪʝʤʳ: 6 - ɺʝʨʭʥʠʡ ʤʠʦʮʝʥ-ʧʣʠʦʮʝʥ. 

ɸʣʥʝʡʩʢʘʷ ʩʝʨʠʷ. ɸʥʜʝʟʠʪʳ, ʙʘʟʘʣʴʪʳ, ʠʭ ʪʫʬʳ ʠ ʪʫʬʬʠʪʳ.  

ʄʝʣʦʚʘʷ ʩʠʩʪʝʤʘ: 7 - ʀʨʫʥʝʡʩʢʘʷ. ʂʨʝʤʥʠʩʪʳʝ ʩʣʘʥʮʳ, ʘʣʝʚʨʦʧʝʣʠʪʦʚʳʝ, 

ʧʩʘʤʤʠʪʦʚʳʝ ʪʫʬʬʠʪʳ, ʪʫʬʳ, ʧʦʨʬʠʨʠʪʳ. 8 - ʍʦʟʛʦʥʩʢʘʷ ʩʚʠʪʘ. 

ʈʘʩʩʣʘʥʮʦʚʘʥʥʳʝ ʧʝʩʯʘʥʠʢʠ, ʬʠʣʣʠʪʳ.  

9 - ʈʘʟʣʦʤʳ ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ. 10 - ʄʘʛʤʘʪʠʯʝʩʢʠʡ ʦʯʘʛ  

 

 

2.3. ʆʮʝʥʢʘ ʥʘʯʘʣʴʥʳʭ ʠ ʛʨʘʥʠʯʥʳʭ ʪʝʨʤʦʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

 

ɻʝʦʪʝʨʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʨʘʡʦʥʘ ɸʚʘʯʠʥʩʢʦʡ ʧʣʦʱʘʜʠ ʤʦʞʥʦ ʦʮʝʥʠʪʴ 

ʧʦ hʝʩʪʠ ʩʢʚʘʞʠʥʘʤ: ɻʂ-1, ɻʂ-2, ɻʂ-2ʘ, ɻ-1, ʈ-2, ʈ-3, ʥʘʭʦʜʷʱʠʤʩʷ ʚ 15-25 

ʢʤ ʦʪ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦ ʩʢʚʘʞʠʥʘʤ ʥʘʙʣʶʜʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ 

ʚʘʨʠʘʮʠʠ ʟʥʘʯʝʥʠʡ ʛʝʦʪʝʨʤʠʯʝʩʢʦʛʦ ʛʨʘʜʠʝʥʪʘ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ 

ʦʪʣʦʞʝʥʠʡ, ʯʪʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʥʝʢʦʪʦʨʦʝ ʫʧʣʦʪʥʝʥʠʝ ʧʦʨʦʜ ʚʥʠʟ ʧʦ 

ʨʘʟʨʝʟʫ [45]. ɺ ʩʨʝʜʥʝʤ ʛʝʦʪʝʨʤʠʯʝʩʢʠʡ ʛʨʘʜʠʝʥʪ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 1,6ï

2,6Üʉ/100 ʤ.  

ɺ ʨʘʙʦʪʘʭ [52-54] ʘʚʪʦʨ ʜʣʷ ʨʘʡʦʥʘ ʂʦʨʷʢʩʢʦ-ɸʚʘʯʠʥʩʢʦʡ ʛʨʫʧʧʳ 

ʚʫʣʢʘʥʦʚ ʦʧʨʝʜʝʣʠʣ ʩʨʝʜʥʠʡ ʛʝʦʪʝʨʤʠʯʝʩʢʠʡ ʛʨʘʜʠʝʥʪ ʨʘʚʥʳʡ 3,75Üʉ/100 ʤ, 

ʘ ʪʘʢʞʝ ʦʮʝʥʠʣ ʧʣʦʪʥʦʩʪʴ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʚ 105 ʤɺʪ/ʤ
2
 ʚ 

ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʟʦʥʝ ʂʘʤʯʘʪʢʠ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʦʮʝʥʢʘʭ ʦʙʲʝʤʘ 

ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʠʟʚʝʨʞʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ɺʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʙʫʨʦʚʳʭ ʨʘʙʦʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʠʩʩʣʝʜʫʝʤʦʤ 

ʦʙʲʝʢʪʝ, ʫʨʦʚʝʥʴ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ ʨʝʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʘʚʣʝʥʠʷ ʬʣʶʠʜʘ 

ʚ ʛʦʨʥʳʭ ʧʦʨʦʜʘʭ ʥʝʠʟʚʝʩʪʥʳ. ɺ ʨʘʙʦʪʝ [32] ʚʳʧʦʣʥʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ɸʚʘʯʠʥʩʢʦ-ʂʦʨʷʢʩʢʦʤ ʚʫʣʢʘʥʦʛʝʥʥʦʤ 

ʙʘʩʩʝʡʥʝ ʜʘʣʦ ʟʥʘʯʝʥʠʝ ʫʨʦʚʥʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʦʜ ʧʦʩʪʨʦʡʢʘʤʠ ʚʫʣʢʘʥʦʚ 

ɸʚʘʯʠʥʩʢʠʡ ʠ ʂʦʨʷʢʩʢʠʡ ʨʘʚʥʦʝ + 900 ʤ ʘʙʩ. ʊʘʢʞʝ ʘʚʪʦʨʘʤʠ [32] 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʙʣʘʩʪʴʶ ʚʦʜʥʦʛʦ ʧʠʪʘʥʠʷ ʂʦʨʷʢʩʢʠʭ ʅʘʨʟʘʥʦʚ, ʀʟʦʪʦʚʩ- 
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ʊʘʙʣʠʮʘ 5 

ɻʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʤʝʥʦʚ ʤʦʜʝʣʠ ɸʚʘʯʠʥʩʢʦʡ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ 

 ̄

ʜʦʤʝʥʘ 

ʤʦʜʝʣʠ 

ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʇʦʨʠʩʪʦʩʪʴ 
ʇʣʦʪʥʦʩʪʴ, 

ʢʛ/ʤ
3 

ʊʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ, 

ɺʪ/ʤĀʂ 

ʊʝʧʣʦʝʤʢʦʩʪʴ, 

ʢɼʞ/ʢʛĀʂ ʉʠʩʪʝʤʘ 
ʅʘʟʚʘʥʠʝ ʦʪʜʝʣʘ, 

ʩʝʨʠʷ 
ʇʦʨʦʜʳ 

1 ʏʝʪʚʝʨʪʠʯʥʘʷ 
ʉʦʚʨʝʤʝʥʥʳʡ 

ʩʨʝʜʥʠʡ ʠ ʚʝʨʭʥʠʡ 

ɸʥʜʝʟʠʪʳ, ʙʘʟʘʣʴʪʳ ʠ ʠʭ 

ʪʫʬʳ 
0,07 [33] 2600 [33] 1,6 [46,48] 1 [47,49] 

2 
ʇʘʣʝʦʛʝʥʦʚʘʷ 

ʠ ʥʝʦʛʝʥʦʚʘʷ 

ɺʝʨʭʥʠʡ ʤʠʦʮʝʥ-

ʧʣʠʦʮʝʥ. ɸʣʥʝʡʩʢʘʷ 

ʩʝʨʠʷ 

ɸʥʜʝʟʠʪʳ, ʙʘʟʘʣʴʪʳ ʠʭ 

ʪʫʬʳ ʠ ʪʫʬʬʠʪʳ 
0,01 [33] 2500 [75] 2,7 [45] 1 [47,49] 

3*
 

ʇʘʣʝʦʛʝʥʦʚʘʷ 

ʠ ʥʝʦʛʝʥʦʚʘʷ 

ɺʝʨʭʥʠʡ ʤʠʦʮʝʥ-

ʧʣʠʦʮʝʥ 

ɸʣʥʝʡʩʢʘʷ ʩʝʨʠʷ 

ɸʥʜʝʟʠʪʳ, ʙʘʟʘʣʴʪʳ ʠʭ 

ʪʫʬʳ ʠ ʪʫʬʬʠʪʳ 

0,05 [33] 2600 [75] 2,0 [81] 0,9 [11,75] 

ʄʝʣʦʚʘʷ ʀʨʫʥʝʡʩʢʘʷ ʩʚʠʪʘ 

ʂʨʝʤʥʠʩʪʳʝ ʩʣʘʥʮʳ 

ʘʣʝʚʨʦʧʝʣʠʪʦʚʳʝ, 

ʧʩʘʤʤʠʪʦʚʳʝ, ʪʫʬʬʠʪʳ, 

ʪʫʬʳ, ʧʦʨʬʠʨʠʪʳ 

4 ʄʝʣʦʚʘʷ 

ʀʨʫʥʝʡʩʢʘʷ ʩʚʠʪʘ 

ʂʨʝʤʥʠʩʪʳʝ ʩʣʘʥʮʳ 

ʘʣʝʚʨʦʧʝʣʠʪʦʚʳʝ, 

ʧʩʘʤʤʠʪʦʚʳʝ, ʪʫʬʬʠʪʳ, 

ʪʫʬʳ, ʧʦʨʬʠʨʠʪʳ 
0,01 [75] 2650 [75] 2,7 [81] 0,9 [11] 

ʍʦʟʛʦʥʩʢʘʷ ʩʚʠʪʘ 
ʈʘʩʩʣʘʥʮʦʚʘʥʥʳʝ 

ʧʝʩʯʘʥʠʢʠ, ʬʠʣʣʠʪʳ 

5**
 

-ç- -ç- -ç- 0,07 [45] 2650 [75] 2,7 [81] 0,9 [11] 

6 ʄʝʣʦʚʘʷ ʍʦʟʛʦʥʩʢʘʷ ʩʚʠʪʘ 
ʈʘʩʩʣʘʥʮʦʚʘʥʥʳʝ 

ʧʝʩʯʘʥʠʢʠ, ʬʠʣʣʠʪʳ 
0,01 [75] 2700 [75] 2,7 [81] 0,9 [11] 

7 -ç- -ç- -ç- 0,07 [45] 2700 [75] 2,7 [81] 0,9 [11] 

8 -ç- -ç- -ç- 0,01 [75] 2700 [75] 2,7 [81] 0,9 [11] 

9 ʏʝʪʚʝʨʪʠʯʥʘʷ 
ʉʦʚʨʝʤʝʥʥʳʡ 

ʩʨʝʜʥʠʡ ʠ ʚʝʨʭʥʠʡ 

ɸʥʜʝʟʠʪʳ, ʙʘʟʘʣʴʪʳ ʠ ʠʭ 

ʪʫʬʳ 
0,05 [33] 2600 [75] 2,0 [81] 0,9 [11] 

* - ʟʦʥʘ ʩ ʵʧʠʮʝʥʪʨʘʤʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʟʘ ʧʝʨʠʦʜʳ 1994 ʛ. ʠ 1997 ʛ.  

** - ʟʦʥʘ ʩʝʡʩʤʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʡ ʩʢʦʨʦʩʪʠ ʠ ʧʦʛʣʦʱʝʥʠʷ 
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ʢʦʛʦ ʠ ʇʠʥʘʯʝʚʩʢʦʛʦ ʠʩʪʦʯʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʩʢʚʘʞʠʥ ɹʳʩʪʨʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʧʨʝʩʥʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʷʚʣʷʶʪʩʷ ʩʢʣʦʥʳ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʚʫʣʢʘʥʦʚ, ʟʘ ʩʯʝʪ 

ʪʘʷʥʠʷ ʣʝʜʥʠʢʦʚ ʥʘ ʦʪʤʝʪʢʘʭ 1800ï2500 ʤ ʘʙʩ. 

 

2.4. ʋʩʪʘʥʦʚʣʝʥʠʝ ʚʘʨʠʘʥʪʦʚ ʨʝʘʣʠʟʘʮʠʠ ʤʦʜʝʣʠ ʜʣʷ ʜʚʫʭ ʩʣʫʯʘʝʚ 

ʜʦʤʠʥʠʨʫʶʱʝʛʦ ʪʝʧʣʦʧʝʨʝʥʦʩʘ ʚ ʛʦʨʥʳʭ ʧʦʨʦʜʘʭ: ʢʦʥʜʫʢʪʠʚʥʦʛʦ ʠ 

ʢʦʥʚʝʢʪʠʚʥʦʛʦ 

 

ɻʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ɸʚʘʯʠʥʩʢʦʡ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ 

ʠʟʚʝʩʪʥʳ ʪʦʣʴʢʦ ʜʣʷ ʥʝʙʦʣʴʰʦʛʦ ʫʯʘʩʪʢʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʥʘ ʛʨʘʥʠʮʝ 

ʤʦʜʝʣʠʨʫʝʤʦʡ ʦʙʣʘʩʪʠ ï ʧʦ ʜʘʥʥʳʤ ʩʢʚʘʞʠʥʳ ɻʂ-2ʘ, ʣʠʢʚʠʜʠʨʦʚʘʥʥʦʡ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʊʝʧʣʦʧʝʨʝʥʦʩ ʚ ʛʦʨʥʳʭ ʧʦʨʦʜʘʭ ɸʚʘʯʠʥʩʢʦʡ ʧʣʦʱʘʜʠ ʤʦʞʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʢʘʢ ʢʦʥʚʝʢʮʠʝʡ, ʪʘʢ ʠ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ (ʢʦʥʜʫʢʮʠʝʡ). 

ʂʦʥʜʫʢʪʠʚʥʳʡ ʪʠʧ ʧʨʝʦʙʣʘʜʘʝʪ ʧʨʠ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ʤʝʥʝʝ 10
-3
 ʤɼ. 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʘʟʨʝʟʘ ʚʜʦʣʴ ʧʨʦʬʠʣʷ ɻʉɿ (ʨʠʩʫʥʦʢ 

13) ʦʙʣʘʩʪʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ʩ ʥʘʠʙʦʣʴʰʝʡ ʧʣʦʪʥʦʩʪʴʶ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʟʘ ʧʝʨʠʦʜʳ 1994 ʛ ʠ 1997 ʛ. ʘʚʪʦʨʦʤ ʩʦʚʤʝʩʪʥʦ ʩ ʇʘʰʢʝʚʠʯʝʤ ʈ.ʀ. ʙʳʣʠ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʳ ʢʘʢ ʦʙʣʘʩʪʠ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʚ ʢʦʪʦʨʳʭ 

ʧʨʦʠʩʭʦʜʠʪ ʢʦʥʚʝʢʪʠʚʥʳʡ ʪʝʧʣʦʧʝʨʝʥʦʩ (ʜʦʤʝʥʳ 3 ʠ 5), ʨʠʩʫʥʦʢ 14. 

ɼʦʤʠʥʠʨʫʶʱʠʡ ʢʦʥʜʫʢʪʠʚʥʳʡ ʪʠʧ ʪʝʧʣʦʧʝʨʝʥʦʩʘ ʨʝʘʣʠʟʦʚʳʚʘʣʩʷ ʟʘʜʘʥʠʝʤ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ʨʘʚʥʦʡ 10
-3
 ʤɼ. ɺ ʩʣʫʯʘʝ ʜʦʤʠʥʠʨʫʶʱʝʛʦ 

ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʪʝʧʣʦʧʝʨʝʥʦʩʘ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʛʦʨʥʳʭ ʧʦʨʦʜ ʧʦʩʪʨʦʡʢʠ 

ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʜʦ 1 ʤɼ, ʘ ʦʙʣʘʩʪʠ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʜʦ 5 ʤɼ. 

ʇʦʩʣʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠʥʷʪʦ ʧʦ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʬʠʣʴʪʨʘʮʠʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʙʥʳʭ ʦʪʢʘʯʝʢ ʚ ʩʢʚʘʞʠʥʝ ɻʂ-2ʘ [45]. 

 

2.5. ɺʳʚʦʜʳ ʧʦ ʛʣʘʚʝ 2 

 

1. ʇʦ ʢʦʤʧʣʝʢʩʫ ʥʘʢʦʧʣʝʥʥʦʡ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ɸʚʘʯʠʥʩʢʦʡ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ ʚʢʣʶʯʘʝʪ: 8 ʜʦʤʝʥʦʚ 
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(ʩʣʦʝʚ ʛʦʨʥʳʭ ʧʦʨʦʜ), ʚʳʜʝʣʝʥʥʳʭ ʧʦ ʩʢʦʨʦʩʪʥʳʤ ʛʨʘʥʠʮʘʤ ʧʨʦʜʦʣʴʥʳʭ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʙʣʘʩʪʴ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʛʦʨʥʳʭ 

ʧʦʨʦʜ, ʚʳʜʝʣʝʥʥʘʷ ʧʦ ʜʘʥʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ; 

ʤʘʛʤʘʪʠʯʝʩʢʠʡ ʦʯʘʛ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʧʦʜ ʢʦʥʫʩʦʤ ʚʫʣʢʘʥʘ; ʬʣʶʠʜʦʧʨʦʚʦʜʷʱʫʶ 

ʟʦʥʫ, ʦʙʨʘʟʦʚʘʥʥʫʶ ʩʠʩʪʝʤʦʡ ʢʦʥʪʨʘʢʮʠʦʥʥʳʭ ʪʨʝʱʠʥ. 

2. ɼʝʡʩʪʚʠʪʝʣʴʥʘʷ ʬʦʨʤʘ ʠ ʨʘʟʤʝʨʳ ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʦʯʘʛʘ ʥʝʠʟʚʝʩʪʥʳ. 

ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʤʠ ʷʚʣʷʶʪʩʷ ʨʘʟʤʝʨʳ 5,2 ʢʤ ʜʣʷ ʙʦʣʴʰʦʡ ʠ 2,5 ʢʤ ʜʣʷ ʤʘʣʦʡ 

ʧʦʣʫʦʩʠ, ʣʠʙʦ 3,5 ʠ 1,5 ʢʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʘʷ ʬʦʨʤʘ ʦʯʘʛʘ ï 

ʵʣʣʠʧʩʦʠʜ. 

3. ʊʝʧʣʦʧʝʨʝʥʦʩ ʚ ʛʦʨʥʳʭ ʧʦʨʦʜʘʭ ɸʚʘʯʠʥʩʢʦʡ ʧʣʦʱʘʜʠ ʤʦʞʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʢʘʢ ʢʦʥʚʝʢʮʠʝʡ, ʪʘʢ ʠ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ (ʢʦʥʜʫʢʮʠʝʡ). 

ʂʦʥʜʫʢʪʠʚʥʳʡ ʪʠʧ ʪʝʧʣʦʧʝʨʝʥʦʩʘ ʧʨʝʦʙʣʘʜʘʝʪ ʧʨʠ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʛʦʨʥʳʭ ʧʦʨʦʜ 

ʤʝʥʝʝ 10
-3
 ʤɼ. 
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3. ʊʈɽʍʄɽʈʅɸʗ ʏʀʉʃɽʅʅɸʗ ʊɽʈʄʆɻʀɼʈʆɼʀʅɸʄʀʏɽʉʂɸʗ 

ʄʆɼɽʃʔ ɸɺɸʏʀʅʉʂʆʁ ɻɽʆʊɽʈʄɸʃʔʅʆʁ ʇʃʆʑɸɼʀ 

 

3.1. ʈʘʟʨʘʙʦʪʢʘ ʯʠʩʣʝʥʥʦʡ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ 

 

3.1.1. ʇʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʝʧʣʦʤʘʩʩʦʧʝʨʝʥʦʩʘ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʛʨʘʤʤʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ (ʇʂ) ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʪʝʧʣʦʧʝʨʝʥʦʩʘ ʚ ʧʦʨʦʜʘʭ 

ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʫʯʠʪʳʚʘʶʱʠʭ ʩʚʦʡʩʪʚʘ ʚʦʜʳ ʚ ʥʘʜʢʨʠʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʪʘʙʣʠʮʘ 6, ʚ ʪʦʤ ʯʠʩʣʝ ʩʚʦʙʦʜʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳʡ ʇʂ HYDROTHERM, 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚ ɻʝʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʝ ʉʐɸ ʚ ʧʝʨʠʦʜ 1970ï2008 ʛʛ. [104,110]. 

ʇʂ ʩʧʝʮʠʘʣʴʥʦ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʜʣʷ ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʥʦʛʦʬʘʟʥʦʛʦ 

ʧʦʪʦʢʘ ʚʦʜʳ ʠ ʪʝʧʣʘ ʚ ʧʨʦʥʠʮʘʝʤʳʭ ʩʨʝʜʘʭ ʚ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʘʚʣʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0ï1200
ʦ
ʉ ʠ 0,05ï1000 ʄʇʘ, ʚʢʣʶʯʘʶʱʝʡ ʦʙʣʘʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʚʦʜʳ ʚ ʥʘʜʢʨʠʪʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʧʦʵʪʦʤʫ ʘʜʝʢʚʘʪʥʦʤ ʫʩʣʦʚʠʷʤ, 

ʚʩʪʨʝʯʘʶʱʠʤʩʷ ʚ ʟʘʜʘʯʘʭ ʦʩʪʳʚʘʥʠʷ ʠʥʪʨʫʟʠʡ, ʪʝʧʣʦʧʝʨʝʥʦʩʘ ʚ ʤʘʩʰʪʘʙʝ ʟʝʤʥʦʡ 

ʢʦʨʳ ʠ ʛʣʫʙʦʢʠʭ ʟʦʥ ʙʦʣʴʰʠʭ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʤʘʛʤʘ- ʠ 

ʚʫʣʢʘʥʦʛʝʦʪʝʨʤʘʣʴʥʳʭ ʩʠʩʪʝʤ. ʇʂ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ: ʤʘʛʤʘ-

ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʩʠʩʪʝʤ ʚʫʣʢʘʥʦʚ ʂʘʩʢʘʜʥʳʭ ʛʦʨ, ʉʐɸ; ʚʟʨʳʚʦʚ ʧʦʩʪʨʦʡʢʠ 

ʚʫʣʢʘʥʘ ʄʘʡʦʥ, ʌʠʣʣʠʧʠʥʳ, ʟʘ ʩʯʝʪ ʥʘʛʨʝʚʘ ʦʪ ʫʜʘʣʝʥʥʦʡ ʤʘʛʤʘʪʠʯʝʩʢʦʡ 

ʠʥʪʨʫʟʠʠ; ʚʫʣʢʘʥʦʤʘʛʥʠʪʥʳʭ ʵʬʬʝʢʪʦʚ, ʥʘʙʣʶʜʘʚʰʠʭʩʷ ʥʘ ʚʫʣʢʘʥʘʭ ɸʩʦ, ʗʧʦʥʠʷ 

ʠ ɺʫʣʴʢʘʥʦ, ʀʪʘʣʠʷ, ʚʳʟʳʚʘʝʤʳʭ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ; ʤʘʛʤʘ-

ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʚʫʣʢʘʥʘ ʋʥʟʝʥ, ʗʧʦʥʠʷ; ʠʟʤʝʥʝʥʠʷ ʨʝʞʠʤʘ ʤʘʛʤʘ-

ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʚʫʣʢʘʥʘ ʂʫʜʞʫ, ʗʧʦʥʠʷ, ʧʦʩʣʝ ʬʨʝʘʪʠʯʝʩʢʦʛʦ 

ʠʟʚʝʨʞʝʥʠʷ 1995 ʛ.; ʪʝʧʣʦʧʝʨʝʥʦʩʘ ʚ ʧʦʨʦʜʘʭ ʄʫʪʥʦʚʩʢʦʡ ʤʘʛʤʘʛʝʦʪʝʨʤʘʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ʥʘ ʂʘʤʯʘʪʢʝ, ʈʌ; ʕʚʛʘʥʠʡʩʢʦʛʦ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʧʦʣʷ ʩ ʮʝʣʴʶ 

ʚʝʨʠʬʠʢʘʮʠʠ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ, ʉʝʚʝʨʥʘʷ ʀʪʘʣʠʷ; ʚʦʟʤʦʞʥʦʛʦ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʚ ʏʝʩʘʧʠʢʩʢʦʤ ʫʜʘʨʥʦʤ 

ʢʨʘʪʝʨʝ, ʉʐɸ. 
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ʊʘʙʣʠʮʘ 6 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʝʧʣʦʧʝʨʝʥʦʩʘ  

ʚ ʧʦʨʦʜʘʭ ʤʘʛʤʘʛʝʦʪʝʨʤʘʣʴʥʳʭ ʩʠʩʪʝʤ 

ʅʘʠʤʝʥʦʚʘʥʠʝ  (ʨʘʟʨʘʙʦʪʯʠʢ) 
ɼʠʘʧʘʟʦʥ ʧʘʨʘʤʝʪʨʦʚ ʆʙʲʝʢʪ ʧʨʠʣʦʞʝʥʠʷ ʧʨʠ ʥʘʜʢʨʠʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʘʭ 

(ʠʩʪʦʯʥʠʢ) ɼʘʚʣʝʥʠʝ, ʄʇʘ ʊʝʤʧʝʨʘʪʫʨʘ, 
ʦ
ʉ 

HYDROTHERM [104,110] 0,05ï1000 0ï1200 

ʄʘʛʤʘʛʝʦʪʝʨʤʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʚʫʣʢʘʥʦʚ ʂʫʜʞʫ, ʗʧʦʥʠʷ 

[97], ʋʥʟʝʥ, ʗʧʦʥʠʷ [100], ʂʘʩʢʘʜʥʳʭ ʛʦʨ, ʉʐɸ [107], 

ʄʝʨʘʧʠ, ʀʥʜʦʥʝʟʠʷ [103], ʄʘʡʦʥ, ʌʠʣʣʠʧʠʥʳ [134], 

ʄʫʪʥʦʚʩʢʠʡ, ʈʦʩʩʠʷ [126], ʋʥʛʘʨʘʥ, ʀʥʜʦʥʝʟʠʷ [140], 

ʥʝʬʪʷʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ [129], ʏʝʩʘʧʠʢʩʢʠʡ ʫʜʘʨʥʳʡ 

ʢʨʘʪʝʨ, ʉʐɸ [136], ɻʠʜʨʦʪʝʨʤʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʃʘʩʩʝʥʘ, 

ʂʘʣʠʬʦʨʥʠʷ, ʉʐɸ [108] ʕʚʛʘʥʠʡʩʢʦʝ ʛʝʦʪʝʨʤʘʣʴʥʦʝ 

ʧʦʣʝ, ʉʝʚʝʨʥʘʷ ʀʪʘʣʠʷ [128]  

STAR, ʨʘʩʰʠʨʝʥʠʝ HOTH20 [131] 0,1ï100 0ï800 ɺʫʣʢʘʥ ʋʩʫ, ʗʧʦʥʠʷ [121] 

TOUGH2, ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʘʷ 

ʚʝʨʩʠʷ ʂʠʩʣʠʥʛʘ [112] 
0ï200 0ï2000 ɺʫʣʢʘʥʠʯʝʩʢʘʷ ʟʦʥʘ ʊʘʫʧʦ, ʅʦʚʘʷ ɿʝʣʘʥʜʠʷ [113]  

TOUGH2, ʙʣʦʢ ʩʚʦʡʩʪʚ ʚʦʜʳ 

EOS1SC, ʨʘʩʰʠʨʝʥʠʝ ɹʨʠʢʦʚʩʢʦʛʦ 

[92] 

0ï100 0ï1000 
ʅʘʜʢʨʠʪʠʯʝʩʢʠʡ ʚʘʨʠʘʥʪ ʪʝʩʪʦʚʦʡ ʟʘʜʘʯʠ ʇʨʫʝʩʩʘ RFP 

[92,132] 

TOUGH2, ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʘʷ ʚʝʨʩʠʷ 

ʂʨʦʫʯʝʨʘ ʠ ʉʫʣʣʠʚʘʥʘ [95]  
0ï100 0ï800 ʅʘʜʢʨʠʪʠʯʝʩʢʠʡ ʚʘʨʠʘʥʪ ʪʝʩʪʦʚʦʡ ʟʘʜʘʯʠ RFP [95] 
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ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʚ ʇʂ HYDROTHERM ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʩʠʩʪʝʤʝ 

ʫʨʘʚʥʝʥʠʡ ʩʦʭʨʘʥʝʥʠʷ ʤʘʩʩʳ ʠ ʵʥʝʨʛʠʠ, ʚʳʨʘʞʝʥʥʳʭ ʯʝʨʝʟ ʚʝʣʠʯʠʥʳ ʜʘʚʣʝʥʠʷ ʠ 

ʵʥʪʘʣʴʧʠʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʚʣʝʥʠʷ ʠ ʵʥʪʘʣʴʧʠʠ ʚ ʢʘʯʝʩʪʚʝ ʟʘʚʠʩʠʤʳʭ 

ʧʝʨʝʤʝʥʥʳʭ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʝʪ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʬʣʶʠʜʘ ʠ ʚ 

ʦʜʥʦ- ʠ ʚ ʜʚʫʭʬʘʟʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ, ʢʨʦʤʝ ʪʦʛʦ, ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʪʨʫʜʥʦʩʪʠ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʢʨʠʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʚʦʜʳ, ʚʢʣʶʯʘʷ 

ʩʠʥʛʫʣʷʨʥʦʩʪʴ ʪʝʧʣʦʝʤʢʦʩʪʠ ʠ ʨʘʩʭʦʞʜʝʥʠʝ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʧʣʦʪʥʦʩʪʠ 

[104]. 
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ʛʜʝ ‰ ï ʧʦʨʠʩʪʦʩʪʴ; ɟw, ɟs, ɟr ï ʧʣʦʪʥʦʩʪʴ ʞʠʜʢʦʩʪʠ, ʧʘʨʘ ʠ ʧʦʨʦʜ; krw, krs ï 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʬʘʟʦʚʳʝ ʧʨʦʥʠʮʘʝʤʦʩʪʠ; Õw, Õs ï ʜʠʥʘʤʠʯʝʩʢʠʝ 

ʚʷʟʢʦʩʪʠ ʞʠʜʢʦʩʪʠ ʠ ʧʘʨʘ; ʂʘ ï ʵʬʬʝʢʪʠʚʥʘʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʥʘʩʳʱʝʥʥʦʡ 

ʞʠʜʢʦʩʪʴʶ ʠ ʧʘʨʦʤ ʩʨʝʜʳ; hw, hs, hr ï ʵʥʪʘʣʴʧʠʠ ʞʠʜʢʦʩʪʠ, ʧʘʨʘ ʠ ʧʦʨʦʜ; I  ï 

ʝʜʠʥʠʯʥʳʡ ʪʝʥʟʦʨ, qsf ʠ qsh ï ʨʘʩʭʦʜʳ ʤʘʩʩʳ ʠ ʪʝʧʣʘ ʠʩʪʦʯʥʠʢʦʚ ʠ ʩʪʦʢʦʚ. 

ɺ ʤʦʜʝʣʠ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʫʧʨʦʱʝʥʠʷ: ʬʣʶʠʜ ʷʚʣʷʝʪʩʷ ʯʠʩʪʦʡ ʚʦʜʦʡ; 

ʩʧʨʘʚʝʜʣʠʚ ʦʙʦʙʱʝʥʥʳʡ ʟʘʢʦʥ ɼʘʨʩʠ; ʢʘʧʠʣʣʷʨʥʳʤʠ ʵʬʬʝʢʪʘʤʠ ʤʦʞʥʦ 

ʧʨʝʥʝʙʨʝʯʴ; ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʷʚʣʷʶʪʩʷ ʬʫʥʢʮʠʷʤʠ ʥʘʩʳʱʝʥʠʷ 

ʚʦʜʦʡ, ʥʝ ʠʤʝʶʱʠʤʠ ʛʠʩʪʝʨʝʟʠʩʘ; ʧʦʨʦʜʘ ʠ ʚʦʜʘ ʥʘʭʦʜʷʪʩʷ ʚ ʣʦʢʘʣʴʥʦʤ 

ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʤ ʨʘʚʥʦʚʝʩʠʠ; ʪʝʧʣʦʧʝʨʝʜʘʯʝʡ, ʜʠʩʧʝʨʩʠʝʡ ʠ ʠʟʣʫʯʝʥʠʝʤ 

ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ; ʧʦʨʠʩʪʦʩʪʴ ʣʠʥʝʡʥʦ ʟʘʚʠʩʠʪ ʦʪ ʜʘʚʣʝʥʠʷ; ʵʥʪʘʣʴʧʠʷ ʧʦʨʦʜʳ 

ʣʠʥʝʡʥʦ ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ; ʧʦʨʠʩʪʦʩʪʴ, ʘʙʩʦʣʶʪʥʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʠ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʤʦʛʫʪ ʠʟʤʝʥʷʪʴʩʷ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ; ʧʣʦʪʥʦʩʪʴ ʠ 

ʪʝʧʣʦʝʤʢʦʩʪʴ ʧʦʨʦʜ ʷʚʣʷʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ. 
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3.1.2. ʆʧʨʝʜʝʣʝʥʠʝ ʨʘʟʤʝʨʦʚ ʤʦʜʝʣʠʨʫʝʤʦʡ ʦʙʣʘʩʪʠ ʠ ʩʚʦʡʩʪʚ ʝʝ ʜʦʤʝʥʦʚ 

 

ʅʘ ʦʩʥʦʚʝ ʧʨʠʥʷʪʦʡ ʚʦ 2 ʛʣʘʚʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ɸʚʘʯʠʥʩʢʦʡ 

ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ, ʘʚʪʦʨʦʤ ʩʦʚʤʝʩʪʥʦ ʩ ʇʘʰʢʝʚʠʯʝʤ ʈ.ʀ. ʨʘʟʨʘʙʦʪʘʥʘ 

ʪʨʝʭʤʝʨʥʘʷ ʯʠʩʣʝʥʥʘʷ ʪʝʨʤʦʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ. 

ʄʦʜʝʣʴ ɸʚʘʯʠʥʩʢʦʡ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʤʘʩʩʠʚ 

ʛʦʨʥʳʭ ʧʦʨʦʜ ʚʤʝʱʘʶʱʠʭ ʤʘʛʤʘʪʠʯʝʩʢʠʡ ʦʯʘʛ. ʆʙʣʘʩʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʳʪʷʥʫʪʘ 

ʚ ʧʣʘʥʝ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʩʠʤʤʝʪʨʠʯʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʝʚʦʡ 

ʣʠʥʠʠ ʦʯʘʛʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʧʦʜ ʢʦʥʫʩʦʤ ɸʚʘʯʠʥʩʢʦʛʦ ʚʫʣʢʘʥʘ, ʨʠʩʫʥʦʢ 16. 

ʈʘʟʤʝʨ ʦʙʣʘʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʧʣʘʥʝ ʩʦʩʪʘʚʣʷʝʪ 9Ĭ26 ʢʤ. ɹʦʢʦʚʳʝ ʠ ʥʠʞʥʷʷ 

ʛʨʘʥʠʮʳ ʤʦʜʝʣʠ ʧʨʠʥʷʪʳ ʧʣʦʩʢʠʤʠ, ʛʣʫʙʠʥʘ ʤʦʜʝʣʠ ʥʠʞʝ ʫʨʦʚʥʷ ʤʦʨʷ ï 5 ʢʤ, ʩ 

ʫʯʝʪʦʤ ʧʦʩʪʨʦʡʢʠ ʚʫʣʢʘʥʘ ï 8 ʢʤ. ɺʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ʟʘʜʘʚʘʣʘʩʴ ʩ ʫʯʝʪʦʤ 

ʬʘʢʪʠʯʝʩʢʦʛʦ ʨʝʣʴʝʬʘ ʚʫʣʢʘʥʘ.  

 

 

ʈʠʩʫʥʦʢ 16 ï ʆʙʣʘʩʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʢʦʦʨʜʠʥʘʪʥʦʡ ʩʝʪʢʦʡ (ʚʠʜ ʩʚʝʨʭʫ) ʠ 

ʧʨʦʝʢʮʠʝʡ ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʦʯʘʛʘ (ʦʢʨʫʞʥʦʩʪʴ). i=21, i=24, j=13 ï ʚʝʨʪʠʢʘʣʴʥʳʝ 

ʨʘʟʨʝʟʳ ʤʦʜʝʣʠ; ɻʂ-2ʘ ï ʩʢʚʘʞʠʥʘ 
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ʄʘʛʤʘʪʠʯʝʩʢʠʡ ʦʯʘʛ ʧʨʠʥʷʪ ʧʦ ʢʦʤʧʣʝʢʩʫ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ 

ʚʠʜʝ ʵʣʣʠʧʩʦʠʜʘ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʚʨʘʱʝʥʠʷ ʩ ʨʘʟʤʝʨʦʤ ʙʦʣʴʰʦʡ ʧʦʣʫʦʩʠ 2,25 ʢʤ ʠ 

ʤʘʣʦʡ ï 1,5 ʢʤ [5-10,16-19,27,39,40,65-71,76,77]. ʇʦʣʦʞʝʥʠʝ ʚʝʨʭʥʝʡ ʢʨʦʤʢʠ 

ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʦʯʘʛʘ ʧʨʠʥʷʪʦ ʥʘ ʫʨʦʚʥʝ ʤʦʨʷ ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ [39,40]. ʈʘʩʯʝʪʳ 

ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʜʣʷ ʪʨʝʭ ʚʘʨʠʘʥʪʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʩʪʝʥʢʠ ʦʯʘʛʘ: 700, 900 ʠ 1000Üʉ. 

ɺ ʧʦʩʪʨʦʡʢʝ ʚʫʣʢʘʥʘ ʟʘʜʘʥʘ ʬʣʶʠʜʦʧʨʦʚʦʜʷʱʘʷ ʟʦʥʘ ʨʘʟʤʝʨʦʤ 900Ĭ900 ʤ ʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʩʝʯʝʥʠʠ, ʛʠʜʨʘʚʣʠʯʝʩʢʠ ʩʚʷʟʳʚʘʶʱʘʷ ʜʥʝʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʠ 

ʤʘʛʤʘʪʠʯʝʩʢʠʡ ʦʯʘʛ. ɿʦʥʘ ʦʙʨʘʟʦʚʘʥʘ ʩʠʩʪʝʤʦʡ ʢʦʥʪʨʘʢʮʠʦʥʥʳʭ ʪʨʝʱʠʥ, 

ʚʦʟʥʠʢʰʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʩʪʳʚʘʥʠʷ ʞʝʨʣʘ. 

ʅʘ ʨʠʩʫʥʢʝ 17 ʠʟʦʙʨʘʞʝʥ ʮʝʥʪʨʘʣʴʥʳʡ ʨʘʟʨʝʟ ʯʠʩʣʝʥʥʦʡ ʤʦʜʝʣʠ ʩ 

ʠʟʦʙʨʘʞʝʥʠʝʤ ʜʦʤʝʥʦʚ, ʘ ʪʘʢʞʝ ʥʘʯʘʣʴʥʳʭ ʠ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ. ɺ ʤʦʜʝʣʠ 

ʧʨʠʥʷʪʦ ʥʘʯʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʩʨʝʜʥʝʤʫ 

ʛʝʦʪʝʨʤʠʯʝʩʢʦʤʫ ʛʨʘʜʠʝʥʪʫ ʚ 30Áʉ/ʢʤ, ʠ ʜʘʚʣʝʥʠʝ ʨʘʚʥʦʝ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʤʫ. ʅʘ 

ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʝ ʤʦʜʝʣʠ ʧʨʠʥʷʪʳ ʧʦʩʪʦʷʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 10Áʉ ʠ ʘʪʤʦʩʬʝʨʥʦʝ 

ʜʘʚʣʝʥʠʝ 0,1ʄʇʘ, ʥʘ ʥʠʞʥʝʡ ʛʨʘʥʠʮʝ ï ʧʦʩʪʦʷʥʥʳʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ 120 ʤɺʪ/ʤ
2
. 

ʅʘ ʙʦʢʦʚʳʭ ʛʨʘʥʠʮʘʭ ʦʙʣʘʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʜʘʚʘʣʦʩʴ ʦʪʩʫʪʩʪʚʠʝ ʧʦʪʦʢʘ 

ʬʣʶʠʜʦʚ. 

 

 
ʈʠʩʫʥʦʢ 17 ï ʎʝʥʪʨʘʣʴʥʳʡ ʨʘʟʨʝʟ ʯʠʩʣʝʥʥʦʡ ʤʦʜʝʣʠ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʜʦʤʝʥʦʚ, 

ʥʘʯʘʣʴʥʳʭ ʠ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ. ʕʣʣʠʧʩ ï ʤʘʛʤʘʪʠʯʝʩʢʠʡ ʦʯʘʛ; ʮʠʬʨʳ ʚ ʢʨʫʞʢʘʭ 

ï ʥʦʤʝʨʘ ʜʦʤʝʥʦʚ (ʩʣʦʝʚ ʧʦʨʦʜ); q ï ʨʝʛʠʦʥʘʣʴʥʳʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ; Q ï ʤʘʩʩʦʚʳʡ 

ʨʘʩʭʦʜ ʥʘ ʛʨʘʥʠʮʘʭ ʤʦʜʝʣʠ; ʊ, ʈ ï ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʜʘʚʣʝʥʠʝ; ʈʘʪʤ, ʈʛʩʪ ï 

ʘʪʤʦʩʬʝʨʥʦʝ ʠ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ; k=12, k=14 ï ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ 

 ʨʘʟʨʝʟ rʤʦʜʝʣʠ 
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ʇʣʦʪʥʦʩʪʴ, ʪʝʧʣʦʝʤʢʦʩʪʴ, ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʠ ʧʦʨʠʩʪʦʩʪʴ ʧʦʨʦʜ ʧʨʠʥʷʪʳ 

ʨʘʟʣʠʯʥʳʤʠ ʜʣʷ ʢʘʞʜʦʛʦ ʜʦʤʝʥʘ, ʪʘʙʣʠʮʘ 5. ɿʥʘʯʝʥʠʷ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 7. 

 

ʊʘʙʣʠʮʘ 7 

ʇʘʨʘʤʝʪʨʳ, ʚʘʨʴʠʨʫʝʤʳʝ ʚ ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ 

ʊʠʧ ʤʦʜʝʣʠ ɸ B 

ʉʧʦʩʦʙ ʪʝʧʣʦʧʝʨʝʥʦʩʘ ʢʦʥʜʫʢʪʠʚʥʳʡ ʢʦʥʚʝʢʪʠʚʥʳʡ 

ʌʦʨʤʘ ʦʯʘʛʘ 
ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ 

ʵʣʣʠʧʩʦʠʜ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ 

ʵʣʣʠʧʩʦʠʜ 

ʈʘʟʤʝʨʳ ʙʦʣʴʰʦʡ ʠ ʤʘʣʦʡ ʧʦʣʫʦʩʝʡ 

ʦʯʘʛʘ, ʢʤ 
2,25;1,5 2,25;1,5 

ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʮʝʥʪʨʘ ʦʯʘʛʘ ʥʠʞʝ 

ʫʨʦʚʥʷ ʤʦʨʷ, ʢʤ 
1,5 1,5 

ʊʝʤʧʝʨʘʪʫʨʘ ʩʪʝʥʢʠ ʦʯʘʛʘ, Üʉ 700; 900; 1000 700; 900; 1000 

ʈʝʛʠʦʥʘʣʴʥʳʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ, ʤɺʪ/ʤ
2 

120 120 

ʇʣʦʪʥʦʩʪʴ ʧʦʨʦʜ, ʢʛ/ʤ
3 

2500...2700 2500...2700 

ʇʨʦʥʠʮʘʝʤʦʩʪʴ ʧʦʨʦʜ, ʤɼ 0,001 0,001...5 

ʇʦʨʠʩʪʦʩʪʴ ʧʦʨʦʜ 0,01...0,07 0,01...0,07 

ʊʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʧʦʨʦʜ, ɺʪ/ʤ ʂ 1,6...2,7 1,6...2,7 

ʊʝʧʣʦʝʤʢʦʩʪʴ ʧʦʨʦʜ, ʢɼʞ/ʢʛ ʂ 0,9...1 0,9...1 

 

 

 

3.1.3. ɼʠʩʢʨʝʪʠʟʘʮʠʷ ʜʦʤʝʥʦʚ ʩʠʩʪʝʤʳ ʠ ʧʘʨʘʤʝʪʨʦʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʝʪʢʠ 

 

ɺʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʝʪʢʘ ʤʦʜʝʣʠ ʩʛʝʥʝʨʠʨʦʚʘʥʘ ʚ ʧʨʝʧʨʦʮʝʩʩʦʨʝ ʇʂ 

HYDROTHERM [104,110]. ɼʣʷ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʬʘʢʪʠʯʝʩʢʦʛʦ ʨʝʣʴʝʬʘ ɸʚʘʯʠʥʩʢʦʡ 

ʧʣʦʱʘʜʠ ʚ ʇʆ Global Mapper ʘʚʪʦʨʦʤ ʩʪʨʦʠʣʠʩʴ ʨʘʟʨʝʟʳ ʚʜʦʣʴ ʤʦʜʝʣʠʨʫʝʤʦʡ 

ʦʙʣʘʩʪʠ (ʨʠʩʫʥʦʢ 18) ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʥʘʣʦʞʝʥʠʝʤ ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʡ ʚ 

ʧʨʝʧʨʦʮʝʩʩʦʨʝ ʯʠʩʣʝʥʥʦʡ ʩʝʪʢʠ. ɺʩʝʛʦ ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ ʙʦʣʝʝ 100 ʨʘʟʨʝʟʦʚ 

(ʧʨʦʬʠʣʝʡ) ʩ ʰʘʛʦʤ 50 ʤ.  
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ʈʠʩʫʥʦʢ 18 ï ʎʝʥʪʨʘʣʴʥʳʡ ʨʘʟʨʝʟ ʤʦʜʝʣʠ, ʧʦʣʫʯʝʥʥʳʡ ʠʟ ʇʆ Global Mapper 

 

ʉʢʦʨʦʩʪʴ ʯʠʩʣʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦʤ ʙʣʦʢʦʚ ʯʠʩʣʝʥʥʦʡ 

ʤʦʜʝʣʠ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʘʥʘʣʠʟʘ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʘʨʠʘʥʪʦʚ 

ʨʘʩʯʝʪʘ, ʥʝʦʙʭʦʜʠʤʦ ʫʧʨʦʱʘʪʴ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʩʝʪʢʫ ʤʦʜʝʣʠ, ʦʩʪʘʚʣʷʷ ʝʝ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʩʪʦʨʦʥʳ. ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʧʦʣʫʯʝʥʥʘʷ ʩʝʪʢʘ 

ʨʘʟʨʝʞʘʣʘʩʴ ʚ ʦʙʣʘʩʪʷʭ, ʥʝ ʧʦʜʚʝʨʞʝʥʥʳʭ ʚʣʠʷʥʠʶ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ, 

ʩʦʟʜʘʚʘʝʤʦʛʦ ʦʯʘʛʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʭʦʜʥʘʷ ʯʠʩʣʝʥʥʘʷ ʩʝʪʢʘ ʙʳʣʘ ʫʧʨʦʱʝʥʘ 

ʜʦ ʥʝʨʝʛʫʣʷʨʥʳʭ ʨʘʟʤʝʨʦʚ ʩ ʥʘʠʙʦʣʝʝ ʤʝʣʢʠʤʠ ʙʣʦʢʘʤʠ ʨʘʟʤʝʨʦʤ 300Ĭ300 ʤ ʚ 

ʦʙʣʘʩʪʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʢ ʦʯʘʛʫ ʠ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʨʘʟʤʝʨʦʤ 

900Ĭ900 ʤ ʫ ʙʦʢʦʚʳʭ ʛʨʘʥʠʮ ʤʦʜʝʣʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʚʰʘʷʩʷ ʩʝʪʢʘ ʩʦʩʪʦʠʪ ʠʟ 

52, 25 ʠ 26 ʫʟʣʦʚ ʧʦ ʦʩʷʤ x, y, z ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʣʦʢʦʚ ï 

33800 ʰʪ. ɹʦʢʦʚʳʝ ʛʨʘʥʠʮʳ ʤʦʜʝʣʠ ʟʘʜʘʥʳ ʥʝʧʨʦʥʠʮʘʝʤʳʤʠ ʪʦʣʱʠʥʦʡ ʧʦ 50 ʤ. 

ʂʦʦʨʜʠʥʘʪʥʘʷ ʩʝʪʢʘ ʤʦʜʝʣʠ ʚʜʦʣʴ ʧʣʦʩʢʦʩʪʠ xy ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 16. 

ʇʦʣʫʯʝʥʥʳʝ ʨʘʟʨʝʟʳ ʤʦʜʝʣʠ ʚ ʧʣʦʩʢʦʩʪʠ xz ʩ ʜʠʩʢʨʝʪʠʟʘʮʠʝʡ ʨʝʣʴʝʬʘ ʠ ʜʦʤʝʥʦʚ 

ʤʦʜʝʣʠ ʠʟʦʙʨʘʞʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 19. ɹʣʦʢʠ ʤʦʜʝʣʠ, ʚʳʜʝʣʝʥʥʳʝ ʙʝʣʳʤ ʮʚʝʪʦʤ ï 

ʥʝʘʢʪʠʚʥʳʝ, ʧʦ ʪʝʨʤʠʥʦʣʦʛʠʠ, ʧʨʠʥʷʪʦʡ ʚ ʨʫʢʦʚʦʜʩʪʚʝ ʇʂ HYDROTHERM 

[104,110].  
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ʈʠʩʫʥʦʢ 19 ï ɺʝʨʪʠʢʘʣʴʥʳʝ ʨʘʟʨʝʟʳ ʯʝʨʝʟ ʤʦʜʝʣʴ ʧʦ ʦʩʠ y ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʜʦʤʝʥʦʚ. ʇʦʨʷʜʢʦʚʘʷ ʥʫʤʝʨʘʮʠʷ ʨʘʟʨʝʟʦʚ ʦʪ 

ʚʦʩʪʦʯʥʦʡ ʛʨʘʥʠʮʳ ʤʦʜʝʣʠ (ʨʠʩʫʥʦʢ 16) 
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3.2. ʈʝʟʫʣʴʪʘʪʳ ʠ ʘʥʘʣʠʟ ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ 

ʪʝʧʣʦʧʝʨʝʥʦʩʘ ʚ ʛʦʨʥʳʭ ʧʦʨʦʜʘʭ ʩʠʩʪʝʤʳ 

 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʪʝʧʣʦʧʝʨʝʥʦʩʘ ʚ ʛʦʨʥʳʭ ʧʦʨʦʜʘʭ ɸʚʘʯʠʥʩʢʦʡ 

ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ ʘʚʪʦʨʦʤ ʩʦʚʤʝʩʪʥʦ ʩ ʇʘʰʢʝʚʠʯʝʤ ʈ.ʀ. ʚʳʧʦʣʥʝʥʘ ʩʝʨʠʷ 

ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʜʚʫʤ ʪʠʧʘʤ ʤʦʜʝʣʝʡ ɸ ʠ ɺ. ʄʦʜʝʣʠ ʚʢʣʶʯʘʶʪ 

ʤʘʛʤʘʪʠʯʝʩʢʠʡ ʦʯʘʛ ʩ ʧʦʩʪʦʷʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʦʢʨʫʞʘʶʱʠʝ 

ʝʛʦ ʛʦʨʥʳʝ ʧʦʨʦʜʳ. ʇʦ ʜʚʫʤ ʤʦʜʝʣʷʤ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʩʝʨʠʷ ʨʘʩʯʝʪʦʚ ʜʣʷ 

ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨ rʩʪʝʥʢʠ ʦʯʘʛʘ ʨʘʚʥʦʡ 700, 900 ʠ 1000Üʉ. ɺ ʤʦʜʝʣʠ ɸ ʜʣʷ 

ʦʢʨʫʞʘʶʱʠʭ ʦʯʘʛ ʛʦʨʥʳʭ ʧʦʨʦʜ ʟʘʜʘʚʘʣʩʷ ʢʦʥʜʫʢʪʠʚʥʳʡ ʩʧʦʩʦʙ ʪʝʧʣʦʧʝʨʝʥʦʩʘ, 

ʜʣʷ ʤʦʜʝʣʠ ɺ ï ʢʦʥʚʝʢʪʠʚʥʳʡ. ʌʦʨʤʘ ʦʯʘʛʘ ï ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʵʣʣʠʧʩʦʠʜ ʩ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʴʶ ʚʨʘʱʝʥʠʷ ʩ ʙʦʣʴʰʦʡ ʠ ʤʘʣʦʡ ʧʦʣʫʦʩʷʤʠ 2,25 ʠ 1,5 ʢʤ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʜʦ ʚʨʝʤʝʥʠ 60 ʪʳʩ. ʣʝʪ, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʦʟʨʘʩʪʫ ɸʚʘʯʠʥʩʢʦʛʦ ʚʫʣʢʘʥʘ [69]. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʪʝʨʤʦʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʦʣʫʯʝʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 

ʬʘʟʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʬʣʶʠʜʘ. 

ʅʘ ʨʠʩʫʥʢʘʭ 20 ʠ 21 ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʩʣʫʯʘʝʚ 

ʜʦʤʠʥʠʨʫʶʱʝʛʦ ʢʦʥʜʫʢʪʠʚʥʦʛʦ ʠ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʪʝʧʣʦʧʝʨʝʥʦʩʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʅʘ ʨʠʩʫʥʢʝ 22 ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʝʨʪʠʢʘʣʴʥʳʡ ʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʨʘʟʨʝʟʳ ʯʝʨʝʟ ʦʙʣʘʩʪʴ ʛʦʨʥʳʭ ʧʦʨʦʜ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 200ï400Áʉ ʚ 

ʟʦʥʝ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ (ʜʦʤʝʥ 3 ʠ 5) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʩʪʝʥʢʠ ʦʯʘʛʘ 

ʨʘʚʥʦʡ 1000Áʉ.  
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ʈʠʩʫʥʦʢ 20 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʬʘʟʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʬʣʶʠʜʘ ʥʘ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 60 ʪʳʩ. ʣʝʪ ʚ ʚʘʨʠʘʥʪʝ ʩ 

ʜʦʤʠʥʠʨʫʶʱʠʤ ʢʦʥʜʫʢʪʠʚʥʦʤ ʪʝʧʣʦʧʝʨʝʥʦʩʦʤ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʩʪʝʥʢʠ ʦʯʘʛʘ: ʘ ï 700Üʉ, ʙ ï 900Üʉ, ʚ ï 

1000Üʉ. ʅʘ ʚʝʨʪʠʢʘʣʴʥʳʭ ʨʘʟʨʝʟʘʭ (j=13 ʠ i=24) ʧʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ ï ʛʣʫʙʠʥʘ (ʢʤ), ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ï ʰʠʨʠʥʘ (ʢʤ), ʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʨʘʟʨʝʟʝ (k=12) ʧʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ ï ʰʠʨʠʥʘ (ʢʤ), ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ï ʜʣʠʥʘ (ʢʤ) 
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ʈʠʩʫʥʦʢ 21 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʬʘʟʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʬʣʶʠʜʘ ʥʘ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 60 ʪʳʩ. ʣʝʪ ʚ ʚʘʨʠʘʥʪʝ ʩ 

ʜʦʤʠʥʠʨʫʶʱʠʤ ʢʦʥʚʝʢʪʠʚʥʳʤ ʪʝʧʣʦʧʝʨʝʥʦʩʦʤ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʩʪʝʥʢʠ ʦʯʘʛʘ: ʘ ï 700Üʉ, ʙ ï 900Üʉ, ʚ ï 1000Üʉ 
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ʈʠʩʫʥʦʢ 22 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʩʝʯʝʥʠʠ ʤʦʜʝʣʠ (ʨʘʟʨʝʟ 

i=21, ʨʠʩʫʥʦʢ 16) ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ (ʨʘʟʨʝʟ k=14, ʨʠʩʫʥʦʢ 17) 

 

 

3.2.1. ɺʘʨʠʘʥʪ ʜʦʤʠʥʠʨʫʶʱʝʛʦ ʢʦʥʜʫʢʪʠʚʥʦʛʦ ʪʝʧʣʦʧʝʨʝʥʦʩʘ 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʦʢʨʫʛ ʦʯʘʛʘ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʚʝʨʭʥʝʡ ʝʛʦ ʯʘʩʪʠ, ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1ï1,5 ʢʤ ʦʪ ʩʪʝʥʢʠ, ʨʘʟʚʠʚʘʝʪʩʷ 

ʟʦʥʘ ʢʦʥʚʝʢʮʠʠ ʥʘʜʢʨʠʪʠʯʝʩʢʦʛʦ ʬʣʶʠʜʘ (ʨʠʩʫʥʦʢ 20). ɺʙʣʠʟʠ ʧʦʚʝʨʭʥʦʩʪʠ ʦʯʘʛʘ 

ʦʙʨʘʟʫʝʪʩʷ ʦʙʣʘʩʪʴ ʧʝʨʝʛʨʝʪʦʛʦ ʧʘʨʘ ʰʠʨʠʥʦʡ ʦʢʦʣʦ 1 ʢʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʩʦʢʦʛʦ 

ʛʠʜʨʦʛʘʟʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦʨʦʜ ʧʦʩʪʨʦʡʢʠ ʧʝʨʠʬʝʨʠʡʥʘʷ ʦʙʣʘʩʪʴ 

ʚʣʘʞʥʦʛʦ ʧʘʨʘ ʦʪʩʫʪʩʪʚʫʝʪ. 

ʉ ʨʦʩʪʦʤ ʧʨʠʥʠʤʘʝʤʦʡ ʚ ʨʘʩʯʝʪʘʭ ʪʝʤʧʝʨʘʪʫʨʳ ʩʪʝʥʢʠ ʦʯʘʛʘ ʧʨʦʠʩʭʦʜʠʪ 

ʨʘʩʰʠʨʝʥʠʝ ʦʙʣʘʩʪʝʡ ʢʦʥʚʝʢʮʠʠ ʥʘʜʢʨʠʪʠʯʝʩʢʦʛʦ ʬʣʶʠʜʘ ʠ ʧʝʨʝʛʨʝʪʦʛʦ ʧʘʨʘ. 


