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ɺɺɽɼɽʅʀɽ 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ.  

ɺ ʩʠʩʪʝʤʝ ʤʦʨʩʢʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʟʘʧʘʜʥʳʡ ʩʝʢʪʦʨ ɸʨʢʪʠʢʠ ʢʘʢ ʥʘʠʙʦʣʝʝ 

ʭʦʟʷʡʩʪʚʝʥʥʦ ʦʩʚʦʝʥʥʳʡ ʨʝʛʠʦʥ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚʳʜʝʣʝʥ ʚ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʝʜʠʥʠʮʫ ʫʧʨʘʚʣʝʥʠʷ [ʄʘʪʠʰʦʚ ʠ ʜʨ., 2015].  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʝʥʘ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʤ ʦʙʲʝʢʪʘ 

ʠʟʫʯʝʥʠʷ ʚ ʘʢʚʘʪʦʨʠʠ ʘʨʢʪʠʯʝʩʢʠʭ ʤʦʨʝʡ (ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʠʡ ʠ ʅʦʨʚʝʞʩʢʦ-ɻʨʝʥʣʘʥʜʩʢʠʡ 

ʰʝʣʴʬ), ʢʦʪʦʨʦʝ ʦʩʪʘʝʪʩʷ ʬʨʘʛʤʝʥʪʘʨʥʦ ʠʟʫʯʝʥʥʳʤ.  

ʋʛʣʝʚʦʜʦʨʦʜʥʳʝ ʛʘʟʳ ʚ ʰʝʣʴʬʦʚʳʭ ʟʦʥʘʭ ʷʚʣʷʶʪʩʷ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠʥʜʠʢʘʪʦʨʘʤʠ 

ʥʘʣʠʯʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʬʪʠ ʠ ʛʘʟʘ, ʘ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʫʛʨʦʞʘʶʪ ʩʫʜʦʭʦʜʩʪʚʫ ʠ ʦʙʲʝʢʪʘʤ 

ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʠ ʨʘʟʚʝʜʢʝ, ʦʩʚʦʝʥʠʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ [ɹʦʥʜʫʨ, 2015; 

ɹʦʛʦʷʚʣʝʥʩʢʠʡ, 2012]. ʀʟʫʯʝʥʠʝ ʧʦʪʦʢʘ ʤʝʪʘʥʘ ʚ ʩʠʩʪʝʤʝ çʜʦʥʥʳʝ ʦʩʘʜʢʠ - ʚʦʜʘè ʩʪʘʥʦʚʠʪʩʷ 

ʚʘʞʥʦʡ ʚ ʥʘʫʯʥʦʤ ʠ ʧʨʠʢʣʘʜʥʦʤ ʦʪʥʦʰʝʥʠʠ ʟʘʜʘʯʝʡ. ʄʝʪʘʥ ʷʚʣʷʝʪʩʷ ʩʠʣʴʥʳʤ ʧʘʨʥʠʢʦʚʳʤ ʛʘʟʦʤ 

ʠ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʪʨʝʙʫʝʪ ʜʝʪʘʣʴʥʦʡ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʚ ʩʚʷʟʠ ʩ ʧʨʦʙʣʝʤʦʡ ʠʟʤʝʥʝʥʠʷ 

ʛʣʦʙʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ. ɻʘʟ ʤʦʞʝʪ ʤʠʛʨʠʨʦʚʘʪʴ ʚ ʩʫʙʚʝʨʪʠʢʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠʟ ʛʣʫʙʦʢʠʭ 

ʥʝʬʪʝʛʘʟʦʤʘʪʝʨʠʥʩʢʠʭ ʪʦʣʱ ʠʣʠ ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʟʘʣʝʞʝʡ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʪʦʩʬʝʨʳ ʠʣʠ 

ʛʠʜʨʦʩʬʝʨʳ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ, ʥʝʨʝʜʢʦ ʬʦʨʤʠʨʫʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʟʘʣʝʞʠ ʛʘʟʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʘʥʘʣʠʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʘʟʦʚʳʭ ʟʘʣʝʞʝʡ ʤʦʞʝʪ 

ʙʳʪʴ ʧʦʣʝʟʝʥ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʩʠʩʪʝʤ, ʧʨʦʮʝʩʩʦʚ ʛʝʥʝʨʘʮʠʠ, ʤʠʛʨʘʮʠʠ ʠ 

ʘʢʢʫʤʫʣʷʮʠʠ ʥʝʬʪʠ ʠ ʛʘʟʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʝʪ ʧʦʤʦʯʴ ʧʨʠ ʧʦʠʩʢʝ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʅʝʙʦʣʴʰʠʝ ʛʘʟʦʚʳʝ ʟʘʣʝʞʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʫ ʧʦʚʝʨʭʥʦʩʪʠ 

ʤʦʨʩʢʦʛʦ ʜʥʘ, ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʥʘ ʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ ʢʨʫʧʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʀʟʫʯʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʛʘʟʦʥʘʩʳʱʝʥʥʦʩʪʠ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʨʘʟʨʝʟʘ ʠ ʧʫʪʝʡ ʩʫʙʚʝʨʪʠʢʘʣʴʥʦʡ ʤʠʛʨʘʮʠʠ ʛʘʟʘ ʚʥʦʩʠʪ ʟʥʘʯʠʤʳʡ ʚʢʣʘʜ ʚ ʧʨʦʙʣʝʤʫ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʘ ʥʘ ɿʝʤʣʝ. 

ɺ ʮʝʣʷʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʠ ʚʳʙʨʘʥʳ ʘʢʚʘʪʦʨʠʠ ʘʨʢʪʠʯʝʩʢʦʛʦ ʰʝʣʴʬʘ ʚ ʮʝʣʷʭ ʠʟʫʯʝʥʠʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʚʦʜʝ ʠ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʨʘʩʩʤʦʪʨʝʥʠʷ ʚʦʧʨʦʩʘ ʜʝʛʘʟʘʮʠʠ ɿʝʤʣʠ ʥʘ ʤʝʣʢʦʚʦʜʥʦʤ ʘʨʢʪʠʯʝʩʢʦʤ ʰʝʣʴʬʝ, ʪʘʢ ʢʘʢ ɻ ʤʠʩʩʠʷ 

ʤʝʪʘʥʘ ʚ ʘʪʤʦʩʬʝʨʫ ʫʩʠʣʠʚʘʝʪ ʧʘʨʥʠʢʦʚʳʡ ʵʬʬʝʢʪ, ʚʣʠʷʶʱʠʡ ʥʘ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʘ ʪʘʢʞʝ ʚ 

ʮʝʣʷʭ ʠʟʫʯʝʥʠʷ ʠʭ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʦʩʚʦʝʥʠʠ 

ʨʝʩʫʨʩʦʚ ʫʛʣʝʚʦʜʦʨʦʜʦʚ.  

ʇʨʠʙʨʝʞʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ī ɻʪʦ ʨʝʛʠʦʥ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʈʦʩʩʠʠ 

ʩ ʘʨʢʪʠʯʝʩʢʠʤʠ ʛʦʩʫʜʘʨʩʪʚʘʤʠ ʧʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʚ ʤʦʨʩʢʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ ʚ ɸʨʢʪʠʢʝ ʥʘ ʩʝʛʦʜʥʷ ï ɻ ʪʦ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʠʟʫʯʝʥʥʦʩʪʠ ʠ 

ʥʝʜʦʩʪʘʪʦʢ ʜʘʥʥʳʭ ʨʝʛʫʣʷʨʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʵʪʦ ʪʝʤ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ 
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ʤʝʥʷʶʱʝʛʦʩʷ ʢʣʠʤʘʪʘ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʵʢʦʩʠʩʪʝʤʝ ʤʦʨʷ ʧʨʦʠʟʦʰʣʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ, 

ʪʘʢ ʢʘʢ ʫʚʝʣʠʯʠʣʦʩʴ ʚʣʠʷʥʠʝ ʘʪʣʘʥʪʠʯʝʩʢʠʭ ʚʦʜ. ʅʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ, ʯʪʦ ʚʦʜʦʦʙʤʝʥ ʩ ʩʦʩʝʜʥʠʤʠ 

ʤʦʨʷʤʠ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʚʦʜʥʦʤ ʙʘʣʘʥʩʝ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ.  

ɺ ʪʝʯʝʥʠʝ ʛʦʜʘ ʚ ʤʦʨʝ ʯʝʨʝʟ ʧʨʦʣʠʚʳ ʧʦʩʪʫʧʘʝʪ ʧʨʠʤʝʨʥʦ 1/4 ʯʘʩʪʴ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʚʦʜʳ ʤʦʨʷ. 

ʇʨʠ ʵʪʦʤ ʩʧʝʮʠʬʠʢʘ ɸʨʢʪʠʢʠ ʪʘʢʦʚʘ, ʯʪʦ ʩʝʨʲʝʟʥʳʝ ʣʦʢʘʣʴʥʳʝ ʟʘʛʨʷʟʥʝʥʠʷ ʤʦʛʫʪ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠʦʙʨʝʪʘʪʴ ʨʝʛʠʦʥʘʣʴʥʳʡ ʠ ʜʘʞʝ ʮʠʨʢʫʤʧʦʣʷʨʥʳʡ ʭʘʨʘʢʪʝʨ.  

ʇʨʠ ʦʩʚʦʝʥʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʫʚʝʣʠʯʝʥʠʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʚʦʟʨʘʩʪʘʝʪ ʨʠʩʢ ʟʘʛʨʷʟʥʝʥʠʷ ɸʨʢʪʠʯʝʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʥʝʬʪʷʥʳʤʠ ʫʛʣʝʚʦʜʦʨʦʜʘʤʠ (ʋɺ). 

ʆʧʨʝʜʝʣʝʥʥʳʡ ʚʢʣʘʜ ʚ ʫʛʣʝʚʦʜʦʨʦʜʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʵʪʠʭ ʨʘʡʦʥʦʚ ʚʥʦʩʷʪ ʪʘʢʞʝ ʩʞʠʛʘʥʠʝ 

ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ, ʜʘʣʴʥʠʡ ʘʪʤʦʩʬʝʨʥʳʡ ʧʝʨʝʥʦʩ ʠ ʝʩʪʝʩʪʚʝʥʥʦʝ ʚʳʩʘʯʠʚʘʥʠʝ ʥʝʬʪʠ, ʘ ʪʘʢʞʝ 

ʚʦʜʦ- ʠ ʣʴʜʦʦʙʤʝʥ ʩ ʩʦʧʨʝʜʝʣʴʥʳʤʠ ʘʢʚʘʪʦʨʠʷʤʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʩʦʩʪʦʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ɸʨʢʪʠʢʠ ʚʳʟʳʚʘʝʪ ʥʘʨʘʩʪʘʶʱʫʶ ʦʟʘʙʦʯʝʥʥʦʩʪʴ ʚ ʩʚʷʟʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ çʛʦʨʷʯʠʭ ʪʦʯʝʢè. 

ɿʘʧʘʜʥʳʡ ʩʝʢʪʦʨ ʈʦʩʩʠʡʩʢʦʡ ʯʘʩʪʠ ɸʨʢʪʠʢʠ ï ɻ ʪʦ ʢʨʫʧʥʝʡʰʠʝ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʝ 

ʧʨʦʚʠʥʮʠʡ ʤʠʨʘ: ʊʠʤʘʥʦ-ʇʝʯʦʨʩʢʘʷ ʠ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʘʷ, ʂʘʨʩʢʘʷ ʤʦʨʩʢʘʷ ʥʝʬʪʝʥʦʩʥʘʷ 

ʧʨʦʚʠʥʮʠʷ, ʦʪʢʨʳʪʘ ʢʨʫʧʥʝʡʰʘʷ ʥʝʬʪʝʛʘʟʦʥʦʩʥʘʷ ʤʝʛʘʧʨʦʚʠʥʮʠʷ ʥʘ ʟʘʧʘʜʥʦʘʨʢʪʠʯʝʩʢʦʤ 

ʰʝʣʴʬʝ: ʚ ʝʝ ʩʦʩʪʘʚʝ ʚʳʜʝʣʷʶʪʩʷ ɿʘʧʘʜʥʦ-ɹʘʨʝʥʮʝʚʩʢʘʷ, ɺʦʩʪʦʯʥʦ-ɹʘʨʝʥʮʝʚʩʢʘʷ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʝ ʧʨʦʚʠʥʮʠʠ. ɺ ʨʦʩʩʠʡʩʢʦʤ ʩʝʢʪʦʨʝ ɸʨʢʪʠʢʠ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʟʘʧʘʩʳ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʟʜʝʩʴ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʠ ʜʝʡʩʪʚʫʶʪ ʥʝʩʢʦʣʴʢʦ ʨʦʩʩʠʡʩʢʠʭ ʧʨʦʝʢʪʦʚ ʧʦ 

ʜʦʙʳʯʝ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʘ ʰʝʣʴʬʝ ɸʨʢʪʠʢʠ, ʥʘʧʨʠʤʝʨ, ʥʝʬʪʷʥʘʷ ʧʣʘʪʬʦʨʤʘ çʇʨʠʨʘʟʣʦʤʥʘʷè, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʇʨʠʨʘʟʣʦʤʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ʇʝʯʦʨʩʢʦʝ ʤʦʨʝ), ʧʦʨʪʦʚʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʢʦʤʧʣʝʢʩ çɺʘʨʘʥʜʝʡè ʚ ʨʘʡʦʥʝ ɺʘʨʘʥʜʝʡʩʢʦʡ ʛʫʙʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʤʦʨʩʢʠʤ ʧʫʪʝʤ ʵʢʩʧʦʨʪʥʦʡ ʥʝʬʪʠ ʠ ʇʝʩʯʘʥʦʦʟʸʨʩʢʦʝ ʥʝʬʪʷʥʦʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʝ (ʦ. ʂʦʣʛʫʝʚ). 

ɺ ʤʦʨʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʨʫʛʣʦʛʦʜʠʯʥʘʷ ʧʝʨʝʚʘʣʢʘ ʥʝʬʪʠ ʥʘ ʤʦʨʩʢʠʭ ʪʝʨʤʠʥʘʣʘʭ (ʇʍʂ 

çɺʘʨʘʥʜʝʡè, ʘ ʪʘʢʞʝ ʧʝʨʝʚʘʣʦʯʥʳʝ ʢʦʤʧʣʝʢʩʳ ʚ ʨʘʡʦʥʝ ʦ. ʂʦʣʛʫʝʚ), ʚʳʧʦʣʥʝʥʠʝ ʚʩʝʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʚʢʣʶʯʘʷ ʙʫʨʝʥʠʝ, ʜʦʙʳʯʫ, ʭʨʘʥʝʥʠʝ ʥʝʬʪʠ, ʧʦʜʛʦʪʦʚʢʫ ʠ ʦʪʛʨʫʟʢʫ 

ʥʝʬʪʠ ʥʘ ʄʃʉʇ çʇʨʠʨʘʟʣʦʤʥʘʷè.  

 ʅʘʯʠʥʘʷ ʩ 2010 ʛ., ʦʙʲʝʤʳ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʤʦʨʝʤ ʨʝʟʢʦ 

ʚʦʟʨʦʩʣʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʙʘʨʝʥʮʝʚʦʤʦʨʩʢʠʡ ʤʦʨʩʢʦʡ ʥʝʬʪʝʛʘʟʦʚʳʡ ʢʦʤʧʣʝʢʩ (ʄʅɻʂ) ʥʘʯʠʥʘʝʪ 

ʠʛʨʘʪʴ ʚʩʸ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʨʝʛʠʦʥʝ ʠ ʚʦʟʨʘʩʪʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʘʚʘ ʚʦʜ ʠ 

ʩʦʩʪʦʷʥʠʷ ʧʦʣʷʨʥʳʭ ʵʢʦʩʠʩʪʝʤ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʄʅɻʂ. ʇʨʠʨʦʜʥʳʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʩʣʦʞʥʦʩʪʠ 

ʘʨʢʪʠʯʝʩʢʦʛʦ ʰʝʣʴʬʘ (ʜʨʝʡʬʫʶʱʠʡ ʣʝʜ ʠ ʘʡʩʙʝʨʛʠ, ʧʝʨʝʩʝʯʝʥʥʳʡ ʨʝʣʴʝʬ ʜʥʘ, ʫʷʟʚʠʤʦʩʪʴ 

ʙʠʦʪʳ) ʩʪʠʤʫʣʠʨʫʶʪ ʧʦʠʩʢ ʠ ʚʥʝʜʨʝʥʠʝ ʙʦʣʝʝ ʥʘʜʝʞʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʦʙʳʯʠ ʠ ʪʨʘʥʩʧʦʨʪʘ 

ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ. ɻʣʘʚʥʳʤ ʚʝʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʤʠʥʠʤʠʟʘʮʠʷ 

ʨʠʩʢʘ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʟʘ ʩʯʝʪ ʪʝʭʥʦʣʦʛʠʡ çʥʫʣʝʚʳʭè ʚʳʙʨʦʩʦʚ ʚ ʤʦʨʝ ʠ 
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ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ ʠ ʛʘʟʘ ʥʘ ʙʝʨʝʛʦʚʳʭ ʦʙʲʝʢʪʘʭ. ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʳʩʪʫʧʘʝʪ ʤʦʥʠʪʦʨʠʥʛ. ʆʪʜʝʣʴʥʳʝ ʝʝ ʵʣʝʤʝʥʪʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ 

ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʥʝʜʨ ʰʝʣʴʬʘ, ʙʠʦʨʝʩʫʨʩʘʤʠ, ʢʦʤʧʦʥʝʥʪʘʤʠ ʵʢʦʩʠʩʪʝʤʳ, 

ʟʘʛʨʷʟʥʝʥʠʝʤ ʚ ʤʝʩʪʘʭ ʨʘʟʚʝʜʢʠ ʠ ʦʙʦʩʥʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʥʝʬʪʝʛʘʟʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, 

ʥʝʨʝʜʢʦ ʥʝ ʦʪʚʝʯʘʶʪ ʢʨʠʪʝʨʠʷʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʦʧʪʠʤʘʣʴʥʦʩʪʠ, ʤʝʪʦʜʠʯʝʩʢʦʡ 

ʩʪʨʦʛʦʩʪʠ ʠ ʨʝʛʫʣʷʨʥʦʩʪʠ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʦʩʚʦʝʥʠʝ ʨʝʩʫʨʩʦʚ ʚ ʩʫʨʦʚʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʷʚʣʷʝʪʩʷ ʪʨʫʜʥʦʡ 

ʪʝʭʥʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ, ʚʢʣʶʯʘʶʱʝʡ ʦʙʷʟʘʪʝʣʴʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʣʦʚʠʡ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʧʨʦʤʳʰʣʝʥʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɼʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʦʙʣʘʜʘʷ ʚʳʩʦʢʦʡ ʩʦʨʙʮʠʦʥʥʦʡ ʝʤʢʦʩʪʴʶ, ʘʢʢʫʤʫʣʠʨʫʶʪ 

ʧʦʧʘʜʘʶʱʠʝ ʚ ʥʠʭ ʧʨʠ ʨʘʟʣʠʚʘʭ ʠ ʫʪʝʯʢʘʭ ʥʝʬʪʷʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʜʣʠʪʝʣʴʥʦʝ 

ʚʨʝʤʷ ʩʦʭʨʘʥʷʪʴʩʷ, ʚʩʣʝʜʩʪʚʠʝ ʯʨʝʟʚʳʯʘʡʥʦ ʤʝʜʣʝʥʥʦ ʧʨʦʪʝʢʘʶʱʠʭ ʧʨʦʮʝʩʩʦʚ ʙʠʦʜʝʛʨʘʜʘʮʠʠ 

ʚ ʭʦʣʦʜʥʳʭ ʘʨʢʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ɺʦʩʩʪʘʥʦʚʣʝʥʥʳʝ ʤʦʨʩʢʠʝ ʦʩʘʜʢʠ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤ ʢʨʫʧʥʳʤ 

ʨʝʟʝʨʚʫʘʨʦʤ ʤʝʪʘʥʘ ʥʘ ɿʝʤʣʝ, ʢʘʢ ʚ ʨʘʩʪʚʦʨʝʥʥʦʤ ʚʠʜʝ ʚ ʧʦʨʦʚʳʭ ʚʦʜʘʭ, ʪʘʢ ʠ ʚ 

ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʦʤ ʚʠʜʝ ʚ ʛʘʟʦʛʠʜʨʘʪʘʭ [Dickens, 2003].  

ʇʦʪʦʢ ʤʝʪʘʥʘ c ʧʦʚʝʨʭʥʦʩʪʠ ʦʢʝʘʥʘ ʙʳʣ ʦʮʝʥʝʥ ʧʨʠ ʧʨʷʤʳʭ ʠʟʤʝʨʝʥʠʷʭ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʤʝʪʘʥʘ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʚʦʜʥʦʤ ʩʣʦʝ [Ehhalt, 1974], ʩʦʚʨʝʤʝʥʥʳʝ ʤʦʨʩʢʠʝ ʦʩʘʜʢʠ ʷʚʣʷʶʪʩʷ 

ʠʩʪʦʯʥʠʢʦʤ ʜʦ 3% ʦʙʱʝʛʦ ʧʦʪʦʢʘ ʤʝʪʘʥʘ ʚ ʘʪʤʦʩʬʝʨʫ [Reeburgh, 2007], ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʤʝʪʘʥʘ 

ʧʦʪʨʝʙʣʷʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʘʥʘʵʨʦʙʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʤʝʪʘʥʘ (ɸʆʄ) ʜʦ ʪʦʛʦ, ʢʘʢ ʜʦʩʪʠʛʥʝʪ 

ʧʦʚʝʨʭʥʦʩʪʠ ʜʥʘ [Boetius et al., 2000). ɹʦʣʴʰʘʷ ʜʦʣʷ ɸʆʄ ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʩʘʜʢʘʭ ʧʘʩʩʠʚʥʳʭ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʦʢʨʘʠʥ, ʛʜʝ ʧʝʨʝʥʦʩ ʨʘʩʪʚʦʨʘ ʧʦʨʦʚʳʭ ʚʦʜ ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʬʬʫʟʠʠ. ʆʜʥʘʢʦ ʜʝʪʘʣʴʥʦʩʪʴ ʧʨʷʤʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ ʤʝʪʘʥʘ ʥʘ 

ʘʢʚʘʪʦʨʠʷʭ ʨʘʟʣʠʯʥʘ, ʜʘʥʥʳʭ ʧʦ ʦʪʢʨʳʪʳʤ ʚʦʜʘʤ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦ [ʄʠʰʫʢʦʚʘ ʠ 

ʜʨ., 2021]. ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʢʚʘʞʠʥʥʦʛʦ ʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʯʘʩʪʠʯʥʦʝ ʠʣʠ 

ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʚ ʦʪʜʝʣʴʥʳʭ ʟʦʥʘʭ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ, ʩʣʘʙʘʷ ʢʦʨʨʝʣʷʮʠʷ 

ʜʘʥʥʳʭ ʨʦʩʩʠʡʩʢʦʛʦ ʠ ʥʦʨʚʝʞʩʢʦʛʦ ʩʝʢʪʦʨʦʚ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʦʩʣʦʞʥʷʶʪ ʚʳʜʝʣʝʥʠʝ ʠ ʧʨʦʛʥʦʟ 

ʟʦʥ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʟʝʨʚʫʘʨʦʚ ʥʘ ʚʩʝʡ ʘʢʚʘʪʦʨʠʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ [ʉʫʩʣʦʚʘ, 2017] 

ʚ ʮʝʣʷʭ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʦʠʩʢʦʚʦ-ʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʥʘ ʥʦʚʳʭ ʩʪʨʫʢʪʫʨʘʭ ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʦʛʦ 

ʰʝʣʴʬʘ (ɹʄʐ) ʠ ʚʳʙʦʨʘ ʦʙʲʝʢʪʦʚ ʜʣʷ ʣʠʮʝʥʟʠʨʦʚʘʥʠʷ. 

ʉʣʦʞʥʳʤʠ ʠ ʜʠʥʘʤʠʯʥʳʤʠ ʷʚʣʝʥʠʷʤʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠʤʝʩʝʡ ʚ ʤʦʨʝ ʷʚʣʷʶʪʩʷ 

ʥʝʬʪʷʥʳʝ ʧʣʝʥʢʠ - ʩʣʦʞʥʳʝ ʠ ʜʠʥʘʤʠʯʥʳʝ ʷʚʣʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠʤʝʩʝʡ ʚ ʤʦʨʝ, ʪʘʢ ʢʘʢ 

ʥʝʬʪʴ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʤʠʛʨʘʮʠʦʥʥʳʭ ʬʦʨʤʘʭ, ʧʦ ʵʪʠʤ ʧʨʠʯʠʥʘʤ ʦʩʦʙʝʥʥʦ 

ʘʢʪʫʘʣʴʥʦʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʘʥʦʚʠʪʩʷ ʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʘʷ ʦʮʝʥʢʘ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʋɺ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʘʣʠʯʠʝ ʧʨʠʨʦʜʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ (ʩʠʥʪʝʟ ʦʨʛʘʥʠʟʤʘʤʠ, 

ʚʳʩʘʯʠʚʘʥʠʝ ʠʟ ʦʩʘʜʦʯʥʦʡ ʪʦʣʱʠ) ʟʘʪʨʫʜʥʷʝʪ ʧʨʦʚʝʜʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʠʟʫʯʝʥʠʝ 
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ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʬʦʥʘ ʚ ʤʦʨʝ ï ʥʝʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ ʜʣʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʡ 

ʦʮʝʥʢʠ ʚʢʣʘʜʘ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʋɺ ʚ ʠʭ ʝʩʪʝʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʬʦʥ.  

ʋʨʦʚʥʠ ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʷʥʳʭ ʋɺ ʩʣʦʞʥʦ ʩ ʪʦʯʥʦʩʪʴʶ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢ ʠʟ-ʟʘ 

ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʋɺ, ʪʘʢ ʠ ʚ ʦʩʥʦʚʥʦʤ ʠʟ-ʟʘ ʩʣʘʙʦʡ ʠʟʫʯʝʥʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ 

ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʭ), ʘ ʪʘʢʞʝ ʠʟ-ʟʘ ʨʘʟʣʠʯʥʳʭ 

ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʚʦʟʤʦʞʥʦʩʪʷʤ ʦʪʙʦʨʘ ʧʨʦʙ, ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʇʨʦʙʣʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʥʘʫʯʥʳʭ ʦʩʥʦʚ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʝʛʫʣʠʨʦʚʘʥʠʶ 

ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʨʘʙʦʪ, ʘ ʪʘʢʞʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʝʢʪʦʨʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʤʝʝʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ, ʪʘʢ ʢʘʢ ʠʟʫʯʝʥʠʝ ʧʨʠʨʦʜʥʦʛʦ ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʬʦʥʘ 

ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʦʮʝʥʢʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ (ʚʳʷʚʣʝʥʠʷ ʘʥʦʤʘʣʠʡ).  

ʅʘʨʷʜʫ ʩ ʤʦʥʠʪʦʨʠʥʛʦʤ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʠʟʫʯʝʥʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʵʢʦʩʠʩʪʝʤ ʢ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʥʘ ʬʦʥʝ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʘʢʪʫʘʣʴʥ r

ʚʦʧʨʦʩ rʫʷʟʚʠʤʦʩʪʠ ʵʢʦʩʠʩʪʝʤʳ ʘʨʢʪʠʯʝʩʢʠʭ ʤʦʨʝʡ ʦʪ ʥʝʬʪʷʥʳʭ ʨʘʟʣʠʚʦʚ ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ 

ʧʦʥʠʤʘʥʠʷ ʵʚʦʣʶʮʠʠ ʩʦʩʪʦʷʥʠʷ ʩʨʝʜʳ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʤʝʞʜʫ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʦʩʚʦʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ, ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʇʝʯʦʨʩʢʦʛʦ ʤʦʨʷ ʠ 

ʦʧʘʩʥʦʩʪʴʶ ʫʪʨʘʪʳ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚʩʣʝʜʩʪʚʠʝ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʜʨʫʛʠʭ 

ʵʥʜʦʛʝʥʥʳʭ ʠ ʵʢʟʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʨʝʙʫʶʪ ʦʧʪʠʤʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʛʥʦʟʘ ʥʝʛʘʪʠʚʥʳʭ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʠ ʠʭ ʤʠʥʠʤʠʟʘʮʠʠ. 

ʇʨʦʮʝʩʩ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʥʘʧʨʘʚʣʝʥ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʦʟʜʘʥʠʝ 

ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʥʦʟʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ, 

ʧʨʠʥʷʪʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ.  

ʉ ʫʯʝʪʦʤ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʧʨʦʙʣʝʤʘ ʠʟʫʯʝʥʠʷ ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʠ ʩʦʜʝʨʞʘʥʠʷ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʘʨʢʪʠʯʝʩʢʠʭ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜʘʭ, ʷʚʣʷʝʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʘʢʪʫʘʣʴʥʦʡ. 

ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʘʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ʥʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʥʦʩʷʪ ʝʜʠʥʠʯʥʳʡ ʭʘʨʘʢʪʝʨ ʠʟ-ʟʘ ʩʣʦʞʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪ, ʦʩʦʙʝʥʥʦ ʚ ʟʠʤʥʠʡ 

ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠ ʪʝʤ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʧʣʦʱʘʜʥʦʡ ʛʘʟʦʛʝʦʭʠʤʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʳʷʚʣʝʥʠʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ, ʢʦʪʦʨʘʷ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʦʪʨʘʞʘʝʪ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ 

ʠʩʩʣʝʜʫʝʤʦʡ ʘʢʚʘʪʦʨʠʠ, ʘ ʩ ʜʨʫʛʦʡ ï ʧʨʦʷʚʣʝʥʠʝ ʛʘʟʦʚʳʭ ʵʤʘʥʘʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʣʠʯʠʝʤ 

ʩʢʦʧʣʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʋɺ) ʚ ʨʘʟʨʝʟʝ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ.  

ɻʝʦʭʠʤʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʥʘʢʦʧʣʝʥʠʷ ʤʦʞʝʪ ʥʘʢʣʘʜʳʚʘʪʴ ʩʚʦʡ ʦʪʧʝʯʘʪʦʢ ʚ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʋɺ). ʊʘʢ, ʥʘʢʦʧʣʝʥʠʝ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʛʘʟʦʚ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ 

ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʣʠʙʦ ʚʩʣʝʜʩʪʚʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʦʧʨʝʜʝʣʷʷ ʠʭ ʩʠʥʛʝʥʝʪʠʯʝʩʢʫʶ 

ʩʦʩʪʘʚʣʷʶʱʫʶ, ʣʠʙʦ ʟʘ ʩʯʝʪ ʛʣʫʙʠʥʥʳʭ ʵʤʘʥʘʮʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʫʶ ʢʦʤʧʦʥʝʥʪʫ. 
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ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʧʦʢʘʟʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʦʜʭʦʜʘ ʥʘ ʧʨʠʤʝʨʝ ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ. 

ɺʦʧʨʦʩʳ ʦʙʥʘʨʫʞʝʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʋɺ ʚ ʟʘʧʘʜʥʦʡ ʠ ʩʝʚʝʨʥʦʡ ʯʘʩʪʷʭ ʈʦʩʩʠʡʩʢʦʡ 

ɸʨʢʪʠʢʠ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʪʝʨʨʠʪʦʨʠʠ ʂʦʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʘʨʭʠʧʝʣʘʛʘ ɿʝʤʣʷ ʌʨʘʥʮʘ-

ʀʦʩʠʬʘ ʠ ʠʭ ʧʨʠʙʨʝʞʥʳʭ ʟʦʥ, ʩʪʘʥʦʚʷʪʩʷ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤʠ ʚ ʩʣʦʞʠʚʰʠʭʩʷ ʫʩʣʦʚʠʷʭ, ʪʘʢ 

ʢʘʢ ʥʘʨʷʜʫ ʩ ʚʦʧʨʦʩʘʤʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʦʠʩʢʘ ʠ ʜʦʙʳʯʠ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ 

ʩʳʨʴʷ, ʚ ʧʨʝʜʝʣʘʭ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ɸʨʢʪʠʯʝʩʢʦʛʦ ʰʝʣʴʬʘ ʈʦʩʩʠʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʘʩʧʝʢʪ, ʚʦʟʥʠʢʘʶʱʠʡ ʚ ʩʚʷʟʠ ʩ ʥʘʣʠʯʠʝʤ ʧʦʪʝʥʮʠʘʣʴʥʦ ʙʦʛʘʪʳʭ ʨʝʩʫʨʩʘʤʠ 

ʶʨʠʜʠʯʝʩʢʠ ʩʧʦʨʥʳʭ ʧʦʛʨʘʥʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

ɺʳʷʚʣʝʥʠʝ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʘʥʦʤʘʣʠʡ ʚ ʢʦʤʧʦʥʝʥʪʘʭ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʘʢʚʘʪʦʨʠʡ 

ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʧʨʦʛʥʦʟʘ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʥʝʜʨ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʩʦʟʜʘʝʪʩʷ ʦʩʥʦʚʘ ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʠ ʨʘʟʚʝʜʦʯʥʳʭ ʠ ʜʦʙʳʯʥʳʭ ʨʘʙʦʪʘʭ.  

ʅʘ ʣʠʮʝʥʟʠʦʥʥʳʭ ʫʯʘʩʪʢʘʭ ɸʆ çʉʝʚʝʨʥʝʬʪʝʛʘʟè ʌɻɹʋ çɺʅʀʀʆʢʝʘʥʛʝʦʣʦʛʠʷè 

ʚʳʧʦʣʥʝʥʳ ʤʦʨʩʢʠʝ ʵʢʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʮʝʣʴʶ ʤʦʥʠʪʦʨʠʥʛʘ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. ʀʭ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʙʳʣʦ ʚʳʷʚʣʝʥʠʝ ʬʦʥʦʚʳʭ ʠ ʘʥʦʤʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʢʦʤʧʣʝʢʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʠ ʚʦʜʥʦʡ ʪʦʣʱʝ ʚ 

ʢʦʥʪʫʨʘʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʚ ʧʨʦʝʢʪʥʳʭ ʪʦʯʢʘʭ ʧʝʨʚʳʭ ʛʣʫʙʦʢʠʭ ʨʘʟʚʝʜʦʯʥʳʭ ʩʢʚʘʞʠʥ 

ʧʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ ʛʣʫʙʦʢʦʛʦ ʨʘʟʚʝʜʦʯʥʦʛʦ ʙʫʨʝʥʠʷ ʥʘ ʥʝʬʪʴ ʠ ʛʘʟ, ʤʘʪʝʨʠʘʣʳ ʵʪʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠ ʦʙʦʙʱʝʥʳ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ. 

ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʫʛʣʝʚʦʜʦʨʦʜʳ (ʋɺ) ʚ ʣʠʪʦʩʬʝʨʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʠ 

ʦʙʨʘʟʫʶʪ ʫʩʪʦʡʯʠʚʳʡ ʛʝʦʭʠʤʠʯʝʩʢʠʡ ʬʦʥ. ʅʝʬʪʴ ʠ ʨʘʩʩʝʷʥʥʦʝ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ (ʈʆɺ) 

ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʠ ʧʦʨʦʜ ʩʦʜʝʨʞʘʪ ʩʭʦʜʥʳʝ ʧʦ ʩʦʩʪʘʚʫ ʢʣʘʩʩʳ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʋɺ. ʀʩʪʦʯʥʠʢʦʤ ʠʭ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʙʠʦʛʝʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʤʦʨʩʢʦʛʦ ʠ ʪʝʨʨʠʛʝʥʥʦʛʦ 

ʛʝʥʝʟʠʩʘ. ɺʦʟʤʦʞʥʦ ʪʘʢʞʝ ʧʦʩʪʫʧʣʝʥʠʝ ʋɺ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʜʦʥʥʳʝ ʦʩʘʜʢʠ ʧʨʠ ʤʠʛʨʘʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʘʭ ʠʟ ʥʠʞʝʣʝʞʘʱʠʭ ʪʦʣʱ.  ʇʨʠʩʫʪʩʪʚʠʝ ʚ ʦʩʘʜʢʘʭ ʋɺ ʥʝʬʪʷʥʦʛʦ ʨʷʜʘ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ 

ʩ ʨʘʟʤʳʚʦʤ ʠ ʧʝʨʝʦʪʣʦʞʝʥʠʝʤ ʜʨʝʚʥʠʭ ʦʩʘʜʦʯʥʳʭ ʦʪʣʦʞʝʥʠʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ 

ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ: ʚʳʷʚʠʪʴ ʛʝʦʭʠʤʠʯʝʩʢʠʡ ʬʦʥ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ ʠ ʦʧʨʝʜʝʣʠʪʴ ʧʨʠʨʦʜʫ 

ʥʘʣʦʞʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ (ʵʢʟʦʛʝʥʥʘʷ, ʵʥʜʦʛʝʥʥʘʷ). ɺʦʟʤʦʞʥʦʩʪʠ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ 

ʟʘʣʦʞʝʥʳ ʚ ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʤʝʪʦʜʦʣʦʛʠʠ, ʧʦʩʢʦʣʴʢʫ ʣʠʰʴ ʜʝʪʘʣʴʥʳʝ ʦʨʛʘʥʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʫʨʦʚʥʝ ʤʦʣʝʢʫʣʷʨʥʳʭ ʩʪʨʫʢʪʫʨ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʠʩʪʦʯʥʠʢʠ, ʧʫʪʠ 

ʧʦʩʪʫʧʣʝʥʠʷ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʋɺ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ 

ʥʝʬʪʝʛʘʟʦʧʝʨʩʧʝʢʪʠʚʥʳʭ ʨʘʡʦʥʦʚ ʘʢʚʘʪʦʨʠʡ, ʛʜʝ ʤʠʛʨʘʮʠʦʥʥʳʡ ʧʦʪʦʢ ʋɺ ʠʟ ʧʨʦʜʫʢʪʠʚʥʳʭ 

ʛʦʨʠʟʦʥʪʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʦʢʘʣʴʥʦʛʦ 

ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʬʦʥʘ. ʇʨʠ ʵʪʦʤ, ʝʛʦ ʩʧʝʮʠʬʠʢʘ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʪʩʷ ʧʨʠʨʦʜʦʡ 

ʫʛʣʝʚʦʜʦʨʦʜʥʦʡ ʟʘʣʝʞʠ (ʥʝʬʪʷʥʦʡ, ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʡ, ʛʘʟʦʚʦʡ). ʂʨʦʤʝ ʪʦʛʦ, ʚʘʨʠʘʮʠʠ ʩʦʩʪʘʚʘ ʠ 
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ʩʦʜʝʨʞʘʥʠʷ ʋɺ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ, ʦʙʫʩʣʦʚʣʝʥʳ 

ʣʦʢʘʣʴʥʳʤʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʠ ʣʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ. ʇʨʦʮʝʩʩʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʧʦʪʦʢʦʚ ʨʘʩʩʝʠʚʘʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʛʘʟʦʚ (ʋɺɻ) ʠʟ ʟʘʣʝʞʝʡ ʠ ʦʯʘʛʦʚ ʛʝʥʝʨʘʮʠʠ ʩ ʬʦʥʦʚʳʤʠ 

ʛʝʦʭʠʤʠʯʝʩʢʠʤʠ ʧʦʣʷʤʠ ʚ ʩʫʙʘʢʚʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ. 

ʅʘ ʵʪʘʧʘʭ ʧʦʩʣʝʜʫʶʱʠʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʨʘʟʚʝʜʦʯʥʦ-ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ ʥʘʨʷʜʫ ʩ ʧʨʷʤʳʤ 

ʪʝʭʥʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʦʩʘʜʢʠ ʘʢʚʘʪʦʨʠʠ, ʚʦʟʤʦʞʥʘ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʬʣʶʠʜʥʦʛʦ ʧʦʜʪʦʢʘ 

ʋɺ. ʆʧʝʨʝʞʘʶʱʠʡ ʫʛʣʝʚʦʜʦʨʦʜʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʮʝʥʘʨʠʷ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ.  

ʉʝʛʦʜʥʷ ʛʣʘʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʦʩʪʘʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʷ ʦʧʪʠʤʘʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ, ʩʦʚʤʝʱʘʶʱʝʡ ʚ ʩʝʙʝ ʨʝʛʠʦʥʘʣʴʥʳʡ ʦʭʚʘʪ ʚʩʝʡ ʦʙʣʘʩʪʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʝʬʪʝʛʘʟʦʚʳʭ ʨʘʟʨʘʙʦʪʦʢ ʠ ʣʦʢʘʣʴʥʫʶ ʜʝʪʘʣʠʟʘʮʠʶ ʚ ʥʘʠʙʦʣʝʝ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʫʷʟʚʠʤʳʭ ʨʘʡʦʥʘʭ ʤʦʨʩʢʦʡ ʨʘʟʚʝʜʢʠ, ʜʦʙʳʯʠ ʠ ʪʨʘʥʩʧʦʨʪʘ ʥʝʬʪʠ ʠ ʛʘʟʘ, ʤʝʩʪʘʭ ʥʝʨʝʩʪʘ ʮʝʥʥʳʭ 

ʛʠʜʨʦʙʠʦʥʪʦʚ, ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʟʦʥʘʭ, ʬʨʦʥʪʘʣʴʥʳʭ ʨʘʟʜʝʣʘʭ ʨʘʟʣʠʯʥʳʭ ʚʦʜʥʳʭ ʤʘʩʩ, 

ʧʨʠʢʨʦʤʦʯʥʳʭ ʦʙʣʘʩʪʷʭ. ɹʝʟ ʨʝʛʫʣʷʨʥʦʛʦ ʧʦʧʦʣʥʝʥʠʷ ʙʘʟ ʜʘʥʥʳʭ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʣʦʢʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʦʪʨʘʩʣʝʚʦʛʦ ʠʣʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʥʝ ʩʤʦʛʫʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʮʝʩʩ ʚʳʨʘʙʦʪʢʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʛʠʦʥʘ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʣʝʜʩʪʚʠʝ ʘʢʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʥʘ ʤʦʨʩʢʫʶ ʩʨʝʜʫ, ʚ ʪ.ʯ. 

ʩʚʷʟʘʥʥʦʛʦ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʦʩʚʦʝʥʠʝʤ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʘʢʪʠʚʥʳʤ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʨʘʟʚʠʪʠʝʤ ʥʘʚʠʛʘʮʠʠ ʠ ʜʨ., ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ 

ʦʯʝʚʠʜʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠ ʨʘʩʰʠʨʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʛʨʷʟʥʝʥʠʷ ʤʦʨʝʡ 

ʫʛʣʝʚʦʜʦʨʦʜʘʤʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʪʘʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠ 

ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ. 

ɸʚʪʦʨ ʥʘʜʝʝʪʩʷ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʧʨʠʚʣʝʢʫʪ ʚʥʠʤʘʥʠʝ ʢ ʨʝʰʝʥʠʶ ʜʘʥʥʳʭ ʚʦʧʨʦʩʦʚ 

ʚ ʠʭ ʥʦʚʦʡ ʩʚʷʟʠ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʘʢʚʘʪʦʨʠʷ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʨʘʡʦʥʦʚ ɹʘʨʝʥʮʝʚʘ 

ʤʦʨʷ ʩ ʜʝʪʘʣʠʟʘʮʠʝʡ ʜʣʷ ʂʦʣʴʩʢʦ-ʂʘʥʠʥʩʢʦʡ ʤʦʥʦʢʣʠʥʘʣʠ ʂʦʣʴʩʢʦʛʦ ʟʘʣʠʚʘ, ʨʘʡʦʥ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʦʝʢʪʘ ʄɸʈɽɸʅʆ (Marine Areal Database for Norwegian Coasts and Sea 

Areas), ɻʨʝʥʣʘʥʜʩʢʦʝ (ɻʨʝʥ-ʬʴʦʨʜ), ʅʦʨʚʝʞʩʢʦʝ ʠ ʇʝʯʦʨʩʢʦʝ ʤʦʨʷ. ʕʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʤʝʶʪ 

ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʰʝʣʴʬʦʚʳʭ ʟʦʥ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ ʚ ʩʚʷʟʠ ʩ ʠʭ ʚʳʩʦʢʠʤ 

ʥʝʬʪʝʛʘʟʦʛʝʥʝʨʘʮʠʦʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʠʥʪʝʥʩʠʚʥʳʤ ʧʨʦʤʳʰʣʝʥʥʳʤ 

ʦʩʚʦʝʥʠʝʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʡʦʥʳ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʨʝʜʩʪʘʚʣʷʪʁ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ.  
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ʅʘʫʯʥʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ. 

ʇʨʠ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʝʡ ʠʟʫʯʝʥʥʦʩʪʠ ʨʝʛʠʦʥʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʝʡʩʤʦʨʘʟʚʝʜʢʦʡ ʠ ʙʫʨʝʥʠʝʤ, 

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʦʩʪʘʶʪʩʷ 

ʥʝ ʚʧʦʣʥʝ ʷʩʥʳʤʠ.  

ɺʧʝʨʚʳʝ ʙʳʣ ʚʳʧʦʣʥʝʥ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʢʣʶʯʝʚʳʭ ʨʘʡʦʥʦʚ ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʦʛʦ 

ʰʝʣʴʬʘ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʢʦʤʧʣʝʢʩʥʳʭ ʛʝʦʣʦʛʦ-ʛʠʜʨʦʛʝʭʠʤʠʯʝʩʢʠʭ ʨʘʙʦʪ 

ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʥʦʡ ʨʘʟʛʨʫʟʢʠ. ʇʨʠ ʪʘʢʦʤ 

ʧʦʜʭʦʜʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʧʦʣʫʯʠʪʴ ʦʙʲʝʢʪʠʚʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʭʘʨʘʢʪʝʨʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʚʦʜʳ ʠ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ, ʚʳʷʚʠʪʴ ʚʦʟʤʦʞʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʠʨʦʜʫ ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʤʝʪʘʥʘ ʠ 

ʨʘʩʩʯʠʪʘʪʴ ʦʙʲʝʤʳ ʝʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʤʦʨʩʢʫʶ ʚʦʜʫ, ʘ ʟʘʪʝʤ ʚ ʘʪʤʦʩʬʝʨʫ. 

ɺʳʷʚʣʝʥʠʝ ʥʘʣʠʯʠʷ ʪʝʭʥʦʛʝʥʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʠ ʤʘʩʰʪʘʙʦʚ ʝʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʵʪʘʧʘʭ ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʘ ʠ ʫʨʦʚʥʷʭ ʦʨʛʘʥʠʟʘʮʠʠ ʚʝʱʝʩʪʚʘ ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʧʨʠ ʩʠʩʪʝʤʥʦʤ 

ʠʟʫʯʝʥʠʠ ʧʦʩʪʫʧʣʝʥʠʷ, ʤʠʛʨʘʮʠʠ, ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʥʘʢʦʧʣʝʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ 

ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʡ ʛʝʥʝʟʠʩ ʧʨʠʨʦʜʥʳʡ (ʵʢʟʦʛʝʥʥʳʝ, ʵʥʜʦʛʝʥʥʳʝ) ʠ ʘʢʚʘʧʦʣʠʪʝʭʥʦʛʝʥʥʳʡ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ 

ʥʘ ʧʨʠʤʝʨʝ ɿʘʧʘʜʥʦ-ɸʨʢʪʠʯʝʩʢʦʛʦ ʰʝʣʴʬʘ, ʢʦʪʦʨʘ ̫ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʜʥʦʡ 

ʪʦʣʱʠ, ʛʘʟʦʚ, ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʢʘʢ ʥʘ ʫʨʦʚʥʝ ʚʘʣʦʚʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ɿɺ, ʪʘʢ ʠ ʥʘ ʫʨʦʚʥʝ ʬʦʨʤ ʠʭ 

ʥʘʭʦʞʜʝʥʠʷ. ʇʦ ʜʘʥʥʳʤ ʤʥʦʛʦʣʝʪʥʝʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʤʦʨʝʡ ɿʘʧʘʜʥʦʡ ɸʨʢʪʠʢʠ ʠʟʫʯʝʥʘ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʨʘʡʦʥʘʭ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠ 

ʠʩʩʣʝʜʦʚʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʫʯʝʪʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ 

(ʛʘʟʦʚʳʭ ʵʤʘʥʘʮʠʡ).  

ʅʘʢʦʧʣʝʥʠʝ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʠ ʥʝʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʛʘʟʦʚ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʤʦʞʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʠʣʠ ʚʩʣʝʜʩʪʚʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʦʧʨʝʜʝʣʷʷ ʠʭ ʩʠʥʛʝʥʝʪʠʯʝʩʢʫʶ 

ʩʦʩʪʘʚʣʷʶʱʫʶ, ʠʣʠ ʟʘ ʩʯʝʪ ʛʣʫʙʠʥʥʳʭ ʵʤʘʥʘʮʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʫʶ ʢʦʤʧʦʥʝʥʪʫ. 

ʅʘ ʧʨʠʤʝʨʝ ʛʘʟʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʚʨʝʤʝʥʥʳʭ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʥʘ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤ ʰʝʣʴʬʝ ʧʦʢʘʟʘʥ rʧʨʦʷʚʣʝʥʠ ̫ʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʣʦʢʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʋɺ ʛʘʟʦʚ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʤʥʦʛʦʣʝʪʥʠʭ ʜʘʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʦʙʱʠʝ 

ʪʝʥʜʝʥʮʠʠ ʠ ʧʦʜʪʚʝʨʞʜʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʷʝʤʦʛʦ ʧʦʜʭʦʜʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʝʥʠʝ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʧʦʩʪʘʚʢʠ ʠ ʨʘʟʛʨʫʟʢʠ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʬʘʟʦʚʳʭ ʩʦʩʪʦʷʥʠʷʭ ʚ ʤʦʨʩʢʫʶ ʩʨʝʜʫ. 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʛʘʟʦʚʦʡ ʢʦʤʧʦʥʝʥʪʳ ʚ ʦʙʩʪʘʥʦʚʢʘʭ 

ʣʠʮʝʥʟʠʦʥʥʳʭ ʫʯʘʩʪʢʦʚ ʚʳʧʦʣʥʝʥʘ ʦʮʝʥʢʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʩʦʜʝʨʞʘʥʠʡ ʤʝʪʘʥʘ, ʧʨʝʜʝʣʴʥʳʭ ʠ ʥʝʧʨʝʜʝʣʴʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʫʢʘʟʳʚʘʶʱʘʷ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ 
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ʚʟʘʠʤʦʩʚʷʟʠ (ʫʥʘʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ) ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʛʘʟʦʚ ʚ ʦʩʘʜʢʘʭ ʠ ʧʨʠʜʦʥʥʦʡ ʚʦʜʝ ʚ 

ʯʘʩʪʥʦʩʪʠ, ʚ ʅʦʨʚʝʞʩʢʦʤ ʤʦʨʝ, ʚ ʇʝʯʦʨʩʢʦʤ ʤʦʨʝ, ʙʦʣʝʝ ʜʝʪʘʣʠʟʠʨʦʚʘʥʦ ʚ ʧʨʝʜʝʣʘʭ ʂʦʣʴʩʢʦ-

ʂʘʥʠʥʩʢʦʡ ʤʦʥʦʢʣʠʥʘʣʠ.  

ʌʫʥʜʘʤʝʥʪʘʣʴʥʦʩʪʴ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʦʠʪ ʚ ʠʟʫʯʝʥʠʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʘʟʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʦʣʝʡ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ ʠ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʚ 

ʠʟʫʯʘʝʤʳʭ ʤʦʨʩʢʠʭ ʨʘʡʦʥʘʭ. ʇʨʠʢʣʘʜʥʦʝ (ʧʨʘʢʪʠʯʝʩʢʦʝ) ʟʥʘʯʝʥʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ 

ʜʘʣʴʥʝʡʰʝʛʦ ʫʯʝʪʘ ʨʘʟʛʨʫʟʢʠ ʧʨʠʨʦʜʥʳʭ ʛʘʟʦʚ ʚ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʦʚ ʜʣʷ ʧʦʠʩʢʘ ʠ ʧʨʦʛʥʦʟʘ 

ʥʝʬʝʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʚ ʦʙʥʘʨʫʞʝʥʠʠ ʠʩʪʦʯʥʠʢʦʚ ʧʦʩʪʫʧʣʝʥʠʷ ʛʘʟʘ (ʤʝʪʘʥʘ). 

ʊʝʦʨʝʪʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣʠ ʨʘʙʦʪʳ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ 

ʫʯʝʥʳʭ ʧʦʩʚʷʱʝʥʥʳʝ ʠʟʫʯʝʥʠʶ ʫʨʦʚʥʝʡ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʚʦʜʝ, ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʛʘʟʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʦʣʝʡ, ʧʦʪʦʢʦʚ ʧʫʟʳʨʝʡ ʛʘʟʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʘʨʥʠʢʦʚʳʭ (ʉʅ4, ʉʆ2), ʠʟ 

ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʚʦʜʫ ʠ ʯʘʩʪʠʯʥʦ ʚ ʘʪʤʦʩʬʝʨʫ, ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ɸʨʢʪʠʯʝʩʢʦʛʦ 

ʨʝʛʠʦʥʘ. ʂʦʤʧʣʝʢʩʥʳʡ ʛʝʦʭʠʤʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʠʟʫʯʝʥʠʶ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʬʪʷʥʳʤʠ 

ʫʛʣʝʚʦʜʦʨʦʜʘʤʠ ʧʦʟʚʦʣʠʣ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʚ ʦʢʝʘʥʝ ʤʦʛʫʪ ʚʩʪʨʝʯʘʪʴʩʷ ʪʘʢʠʝ ʞʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʧʨʠʨʦʜʥʳʭ ʋɺ (ʘ ʥʝ ʪʦʣʴʢʦ ʘʥʪʨʦʧʦʛʝʥʥʳʭ), ʢʘʢ ʠ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʪ.ʝ. 

ʧʨʠʨʦʜʥʳʝ, ʥʝ ʩʚʷʟʘʥʥʳʝ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ, ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʘʥʦʤʘʣʠʠ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʚ 

ʧʨʠʨʦʜʝ.  

ɹʳʣ ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ (2013 ï 2020 ʛʛ.) ʚ ʩʚʷʟʠ (ʚ ʩʦʦʪʥʦʰʝʥʠʠ) ʩ 

ʢʦʥʪʘʢʪʥʳʤʠ ʜʘʥʥʳʤʠ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʚʷʟʠ, ʣʠʙʦ ʠʭ 

ʦʪʩʫʪʩʪʚʠʝ. ʀʟʫʯʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʣʝʥʦʯʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʛʝʥʝʟʠʩʘ ʋɺ ʚ ʚʦʜʘʭ ʠ ʦʩʘʜʢʘʭ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ 

ʚ ʨʘʤʢʘʭ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʩʦʚʤʝʩʪʥʳʡ ʘʥʘʣʠʟ 

ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʟʦʥʳ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ 

(ʫʷʟʚʠʤʳʝ ʟʦʥʳ) ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʦʮʝʥʢʠ ʠʭ ʪʝʭʥʦʛʝʥʥʦʡ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʡ ʨʘʙʦʪʳ ʠʟʫʯʝʥ ʠ ʦʙʦʙʱʝʥ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʬʘʢʪʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʧʦ ʢʦʥʮʝʥʪʨʘʮʠʷʤ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ ɹʘʨʝʥʮʝʚʦ-ʂʘʨʩʢʦʛʦ ʰʝʣʴʬʘ, 

ʘ ʪʘʢʞʝ ʅʦʨʚʝʞʩʢʦ-ɻʨʝʥʣʘʥʜʩʢʦʛʦ ʰʝʣʴʬʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʧʫʪʥʠʢʦʚʳʝ ʜʘʥʥʳʝ ʧʦ ʧʣʝʥʦʯʥʳʤ 

ʟʘʛʨʷʟʥʝʥʠʷʤ, ʜʘʥʥʳʝ ɸʀʉ, ʧʨʝʜʣʦʞʝʥʳ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠʟʚʘʥʥʳʝ 

ʦʙʝʩʧʝʯʠʪ ɹɻ ʢʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ. ʆʧʨʝʜʝʣʝʥʠʝ ʪʝʭʥʦʛʝʥʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʠ ʤʘʩʰʪʘʙʦʚ ʝʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʘ ʠ ʫʨʦʚʥʷʭ ʦʨʛʘʥʠʟʘʮʠʠ ʚʝʱʝʩʪʚʘ ʚʦʟʤʦʞʥʦ 

ʣʠʰʴ ʧʨʠ ʩʠʩʪʝʤʥʦʤ ʠʟʫʯʝʥʠʠ ʧʦʩʪʫʧʣʝʥʠʷ, ʤʠʛʨʘʮʠʠ, ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʥʘʢʦʧʣʝʥʠʷ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʡ ʛʝʥʝʟʠʩ ʧʨʠʨʦʜʥʳʡ (ʵʢʟʦʛʝʥʥʳʝ, ʵʥʜʦʛʝʥʥʳʝ) 

ʠ ʘʢʚʘ-ʧʦʣʠʪʝʭʥʦʛʝʥʥʳʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ 

ʚʢʣʘʜʦʤ ʚ ʦʧʨʝʜʝʣʝʥʠʝ ʨʦʣʠ ʤʠʛʨʘʮʠʠ ʋɺ ʛʘʟʦʚ ʠ ʋɺ ʬʣʶʠʜʦʚ ʚ ʤʦʨʝ. 
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ʇʦʣʫʯʝʥʥʳʝ ʩʚʝʜʝʥʠʷ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ 

ʩʬʝʨʝ ʤʦʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʯʝʨʝʜʥʦʡ ʰʘʛ ʥʘ ʧʫʪʠ ʦʙʦʩʥʦʚʘʥʠʷ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʠʟʫʯʘʝʤʳʭ ʫʯʘʩʪʢʦʚ ʥʘ ʂʦʣʴʩʢʦʤ ʰʝʣʴʬʝ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ 

ʨʘʙʦʪʳ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʪ.ʯ. ʢʘʢ ʯʘʩʪʴ ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠ 

ʧʦʜʛʦʪʦʚʢʝ ʢʦʤʧʣʝʢʩʥʳʭ ʧʣʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ ʤʦʨʝʡ, ʘ ʪʘʢʞʝ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ 

ʢʦʤʧʘʥʠʡ ʜʣʷ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, 

ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʘʪʝʛʠʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʝʣʴʥʦ 

ʜʦʧʫʩʪʠʤʳʭ ʥʘʛʨʫʟʦʢ ʜʣʷ ʨʝʛʠʦʥʘ. ʊʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ, ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ 

ʠʟʳʩʢʘʥʠʡ, ʨʘʙʦʪ ʧʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠ ʁ ʨʘʟʚʠʪʠʷ ʚ ʘʨʢʪʠʯʝʩʢʦʤ ʨʝʛʠʦʥʝ ʥʘ ʬʦʥʝ 

ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʨʠʨʦʜʥʦʛʦ ʬʦʥʘ ʠ ʨʘʩʰʠʨʷʶʱʝʡʩʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʚ ʩʚʷʟʠ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʭ 

ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʦʤʧʣʝʢʩʘ ʤʝʨ ʧʦ ʚʦʧʨʦʩʘʤ ʘʜʘʧʪʘʮʠʠ ʢ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ ʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʜʣʷ ʦʪʨʘʩʣʝʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʘ ʪʘʢʞʝ ʜʣʷ ʬʝʜʝʨʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ, ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʦʚʝʪʦʚ ʧʦ ʤʦʨʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠ 

ʦʙʝʩʧʝʯʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʤʦʨʩʢʠʤ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝʤ, ʤʦʨʩʢʠʤʠ 

ʨʝʩʫʨʩʘʤʠ, ʘ ʪʘʢʞʝ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʭʨʘʥʝʥʠʷ ʠ ʦʭʨʘʥʳ 

ʤʦʨʩʢʦʡ ʩʨʝʜʳ.  

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʤʦʛʫʪ ʙʳʪʴ ʚʦʩʪʨʝʙʦʚʘʥʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʠ ʥʘʫʯʥʳʤʠ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʫʯʘʩʪʚʫʶʱʠʤʠ ʚ ʚʳʨʘʙʦʪʢʝ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʚʠʜʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʘʨʢʪʠʯʝʩʢʦʤ ʰʝʣʴʬʝ 

(ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʧʦʠʩʢʦʚʳʝ, ʜʦʙʳʯʥʳʝ ʨʘʙʦʪʳ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳ ʨʘʟʥʦʛʦ 

ʫʨʦʚʥʷ, ʜʨ.). ʈʘʩʩʤʦʪʨʝʥʘ ʩʦʚʨʝʤʝʥʥʘʷ ʨʦʣʴ ʨʝʛʠʦʥʘ ʢʘʢ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠ 

ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʮʝʥʪʨʘ ʤʦʨʝʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ɸʨʢʪʠʢʝ, ʧʦʜʯʝʨʢʥʫʪʘ ʚʘʞʥʦʩʪʴ ʨʦʣʠ 

ʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ (ʟʦʥʠʨʦʚʘʥʠʷ) ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʚʝʢʪʦʨʘ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʘʨʢʪʠʯʝʩʢʠʭ ʤʦʨʝʡ, ʚ ʩʚʷʟʠ ʵʪʠʤ ʤʦʥʠʪʦʨʠʥʛ ʥʝʬʪʷʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʜʦʣʞʝʥ ʙʳʪʴ 

ʧʨʦʜʦʣʞʝʥ. 

ʊʘʢʞʝ ʥʘ ʧʨʠʤʝʨʝ ɿʘʧʘʜʥʦ-ɸʨʢʪʠʯʝʩʢʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʳ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʛʝʦʣʦʛʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʣʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʥʘʭʦʜʷʪ 

ʦʪʨʘʞʝʥʠʝ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʘʨʢʝʨʦʚ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ 

ʣʘʪʝʨʘʣʴʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʤʦʨʩʢʠʭ ʨʘʡʦʥʦʚ ʦʪ ʪʨʘʥʩʨʝʛʠʦʥʘʣʴʥʦʛʦ ʜʦ ʣʦʢʘʣʴʥʦʛʦ. 

 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʥʘʫʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʚʳʚʦʜʦʚ ʨʘʙʦʪʳ. 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʥʘʫʯʥʳʭ ʚʳʚʦʜʦʚ ʠ ʟʘʢʣʶʯʝʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʦʩʥʦʚʝ 
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ʚʳʧʦʣʥʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʣʝʞʠʪ ʦʙʰʠʨʥʳʡ ʬʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ. ʕʤʧʠʨʠʯʝʩʢʫʶ ʙʘʟʫ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣʠ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʠʭ ʵʢʩʧʝʜʠʮʠʷʭ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʝ 

ʨʝʛʫʣʷʨʥʳʭ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʛʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʦʢʝʘʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʠ 

ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʵʪʠʭ ʜʘʥʥʳʭ. ʀʟʫʯʝʥʳ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʳʭ 

ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʧʦʣʫʯʝʥʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ 

ʩʦʚʨʝʤʝʥʥʦʝ ʠʟʤʝʨʠʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʊʘʢ, ʧʨʠ ʛʠʜʨʦʟʦʥʜʠʨʦʚʘʥʠʠ ʚʦʜʥʦʡ ʪʦʣʱʠ ʚ 

ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʩʣʫʞʠʣ ʧʨʦʬʠʣʦʛʨʘʬ Seacat SBE 19 plus ʩ ʜʘʪʯʠʢʦʤ 

ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ SBE 43. ʇʨʠʙʦʨʳ ʧʦʜʦʙʥʦʛʦ ʪʠʧʘ ʦʬʠʮʠʘʣʴʥʦ ʫʪʚʝʨʞʜʝʥʳ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʦʡ ʢʦʤʠʩʩʠʝʡ ʧʨʠ ʖʥʝʩʢʦ (IOC) ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʙʦʨʦʚ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʪʦʯʥʦʩʪʠ ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ɼʣʷ ʮʝʣʝʡ 

ʨʘʙʦʪʳ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʧʫʪʥʠʢʦʚʦʛʦ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʩʧʫʪʥʠʢʦʚ Sentinel-1A ʠ Sentinel-1ɺ, ʩʥʠʤʘʶʱʠʭ ʤʦʨʝ ʧʨʘʢʪʠʯʝʩʢʠ ʝʞʝʜʥʝʚʥʦ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʫʩʣʦʚʠʡ ʧʦʛʦʜʳ ʠ ʚʨʝʤʝʥʠ ʩʫʪʦʢ [https://www.scanex.ru]. ʊʘʢʞʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʘʧʨʦʙʘʮʠʠ ʥʘʫʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʚʳʚʦʜʦʚ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʭ ʧʫʙʣʠʢʘʮʠʷ ʚ 

ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʨʦʩʩʠʡʩʢʠʭ ʞʫʨʥʘʣʘʭ, ʩʙʦʨʥʠʢʘʭ ʠ ʧʨʝʟʝʥʪʘʮʠʷ ʥʘ ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ. 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʘʚʪʦʨʦʤ ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ ʧʦʣʥʳʡ ʮʠʢʣ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ: ʥʘʯʠʥʘʷ ʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʜʝʠ ʠ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯ, ʧʨʦʚʝʣʘ ʦʙʱʠʡ ʠ 

ʣʠʪʝʨʘʪʫʨʥʳʡ ʘʥʘʣʠʟ ʠ ʦʙʦʙʱʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ, ʚʳʧʦʣʥʠʣʘ ʧʦʜʛʦʪʦʚʢʫ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʠʭ ʧʝʨʚʠʯʥʫʶ ʦʙʨʘʙʦʪʢʫ ʠ ʘʥʘʣʠʟ, ʘ ʪʘʢʞʝ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʠ 

ʚʝʨʠʬʠʢʘʮʠʶ ʜʘʥʥʳʭ, ʨʘʩʯʸʪʳ, ʛʨʘʬʠʯʝʩʢʠʝ ʧʦʩʪʨʦʝʥʠʷ, ʚʠʟʫʘʣʠʟʘʮʠʶ, ʧʦʜʛʦʪʦʚʢʫ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʢ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʶ ʠ ʦʧʫʙʣʠʢʦʚʘʥʠʶ ʩ ʩʦʘʚʪʦʨʘʤʠ ʚ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ 

ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʘʭ, ʧʨʝʜʩʪʘʚʣʷʣʘ ʦʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘ ʩʝʤʠʥʘʨʘʭ ʠ ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ.  

ʉʦʦʪʚʝʪʩʪʚʠʝ ʜʠʩʩʝʨʪʘʮʠʠ ʧʘʩʧʦʨʪʫ ʩʧʝʮʠʘʣʴʥʦʩʪʠ.  

ɺ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʘʩʧʦʨʪʫ ʥʘʫʯʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 1.6.17. çʆʢʝʘʥʦʣʦʛʠʷè (ʅʘʫʢʠ ʦ ɿʝʤʣʝ ʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ). ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʣʝʜʫʶʱʠʤ ʧʫʥʢʪʘʤ ʥʘʧʨʘʚʣʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ: 8. ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʝʨʝʥʦʩʘ ʚʝʱʝʩʪʚʘ ʠ ʵʥʝʨʛʠʠ ʚ ʦʢʝʘʥʝ. 9. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ 

ʩʠʩʪʝʤʝ ʣʠʪʦʩʬʝʨʘ ï ʛʠʜʨʦʩʬʝʨʘ ï ʘʪʤʦʩʬʝʨʘ. 10. ʇʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ʦʢʝʘʥʘ, ʠʭ ʨʘʮʠʦʥʘʣʴʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ. 13. ʄʝʪʦʜʳ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʛʠʜʨʦʬʠʟʠʯʝʩʢʠʭ ʠ 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʜ ʦʢʝʘʥʘ, ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʤʦʨʩʢʠʭ 

ʵʢʦʩʠʩʪʝʤ, ʟʘʱʠʪʳ ʨʝʩʫʨʩʦʚ ʦʢʝʘʥʘ ʦʪ ʠʩʪʦʱʝʥʠʷ ʠ ʟʘʛʨʷʟʥʝʥʠʷ.   

ɸʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. ɻʣʘʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʨʘʙʦʪʳ ʙʳʣʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʟʘʩʝʜʘʥʠʷʭ ʫʯʝʥʦʛʦ ʩʦʚʝʪʘ, ʘ ʪʘʢʞʝ ʥʘ ʩʣʝʜʫʶʱʠʭ ʨʦʩʩʠʡʩʢʠʭ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ, ʩʝʤʠʥʘʨʘʭ, ʥʘʫʯʥʳʭ ʰʢʦʣʘʭ ʠ ʩʪʘʞʠʨʦʚʢʘʭ ʚ ʧʝʨʠʦʜ ʩ 2017 ʧʦ 

2025 ʛʛ:  
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ʍV ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ: ʚʳʟʦʚʳ 

ʠ ʧʝʨʩʧʝʢʪʠʚʳè. ʌʘʢʫʣʴʪʝʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʄɻʋ ʠʤ. ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ, ʄʦʩʢʚʘ, 

25-27 ʤʘʷ 2017;  

ʍVI ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ: 

ʧʦʚʝʩʪʢʘ ʜʥʷ ʚʣʘʩʪʠ ʠ ʦʙʱʝʩʪʚʘè. ʌʘʢʫʣʴʪʝʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʄɻʋ 

ʠʤ. ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ, ʄʦʩʢʚʘ, 31 ʤʘʷ ï 02 ʠʶʥʷ 2018;  

VII ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʄʦʨʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʝè - MARESEDU 2018, 

ʄʦʩʢʚʘ, ʆʆʆ çʎʝʥʪʨ ʤʦʨʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʄɻʋ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘè, ʄʦʩʢʚʘ, 

19-22 ʥʦʷʙʨʷ 2018; 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʘʷ ʥʘʫʯʥʘʷ ʰʢʦʣʘ-ʩʝʤʠʥʘʨ (International interdisciplinary 

research school. ARCONOR in satellite Earth observation and Education: çObserving and Modelling 

the Arctic Environment ï Climate processes, prediction and projection), ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʎʝʥʪʨ ʧʦ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʤʫ ʟʦʥʜʠʨʦʚʘʥʠʶ ʠʤ. ʅʘʥʩʝʥʘ (NIERSC), 8-13 ʩʝʥʪʷʙʨʷ 2019, 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ; 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʄʦʨʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʝ - 

MARESEDU 2019è, ʀʆ ʈɸʅ, ʄɻʋ ʠʤ. ʃʦʤʦʥʦʩʦʚʘ, 28-31 ʦʢʪʷʙʨʷ 2019, ʄʦʩʢʚʘ; 

XʍIII ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ (ʰʢʦʣʘ) ʧʦ ʤʦʨʩʢʦʡ ʛʝʦʣʦʛʠʠ, ʀʆ ʈɸʅ, 18 - 22 ʥʦʷʙʨʷ 2019; 

IV ʃʘʥʜʰʘʬʪʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʯʪʝʥʠʷ. ʂʦʘʜʘʧʪʘʮʠʷ ʣʘʥʜʰʘʬʪʘ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʊʘʚʨʠʯʝʩʢʘʷ ɸʢʘʜʝʤʠʷ, ʈʦʩʩʠʷ, 22-25 ʩʝʥʪʷʙʨʷ 2020;  

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝ ʉʅɻè. ʊʘʚʨʠʯʝʩʢʠʡ 

ʜʚʦʨʝʮ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 22-24 ʦʢʪʷʙʨʷ 2020;  

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʄʦʨʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʝ - 

MARESEDU 2020è. 26-30 ʦʢʪʷʙʨʷ 2020, ʄʦʩʢʚʘ; 

ɺʪʦʨʘʷ ʚʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çʄʦʥʠʪʦʨʠʥʛ 

ʩʦʩʪʦʷʥʠʷ ʠ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʕʢʦʩʠʩʪʝʤʳ ʠ ʢʣʠʤʘʪ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳè, 

ʀʥʩʪʠʪʫʪ ʛʣʦʙʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʠ ʵʢʦʣʦʛʠʠ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʖ.ɸ. ʀʟʨʘʵʣʷ, ʀʥʩʪʠʪʫʪ ʛʝʦʛʨʘʬʠʠ 

ʈɸʅ, ʄʦʩʢʚʘ, 25-27 ʥʦʷʙʨʷ 2020; 

çʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʀʥʪʝʨʢʘʨʪʦ. ʀʥʪʝʨɻʠʩ 28è. ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ. ʄʘʡʢʦʧ, 22-23 ʦʢʪʷʙʨʷ 2022; 

IV ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʠ ʚʳʩʪʘʚʢʘ çɻʝʦɽʚʨʘʟʠʷ-2021. 

ɻʝʦʣʦʛʦʨʘʟʚʝʜʢʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʘʣʠʷʭè. 2- 4 ʤʘʨʪʘ 2021 ʛ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ;  

XVII ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ 

ʦʢʝʘʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡè (ʄʉʆʀ-2021)è. ʄʦʩʢʚʘ, ʀʆ ʈɸʅ; XI ɺʩʝʨʦʩʩʠʡʩʢʘʷ 

ʢʦʥʬʝʨʝʥʮʠʷ çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʦʧʪʠʢʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʦʜè (ONWô2021), 18-20 ʤʘʷ 2021;  
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II ʤʝʞʦʪʨʘʩʣʝʚʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚ ʦʙʣʘʩʪʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ 

ʣʠʢʚʠʜʘʮʠʠ ʨʘʟʣʠʚʦʚ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʥʘ ʤʦʨʩʢʠʭ ʘʢʚʘʪʦʨʠʷʭ ʠ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠè ɸʆ çʖʞʅʀʀʄʌè, ɸʆ çʎɸʉʕʆè. 15-17 ʩʝʥʪʷʙʨʷ 2021, ʅʦʚʦʨʦʩʩʠʡʩʢ; 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʇʨʠʨʦʜʘ ʠ ʦʙʱʝʩʪʚʦ: ʠʥʪʝʛʨʘʮʠʦʥʥʳʝ 

ʧʨʦʮʝʩʩʳè. V ʣʘʥʜʰʘʬʪʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʯʪʝʥʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ ɻ.ɽ. ɻʨʠʰʘʥʢʦʚʫ, ʉʝʚʘʩʪʦʧʦʣʴ, 

12 ï 16 ʩʝʥʪʷʙʨʷ 2022 ʛ.; 

XVIII ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ 

ʦʢʝʘʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡè (ʄʉʆʀ-2023), ʀʆ ʈɸʅ, ʄʦʩʢʚʘ;  

ʍIII ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʩʠʤʧʦʟʠʫʤ çʌʠʟʠʢʘ ɻʝʦʩʬʝʨè, ʊʆʀ ɼɺʆ ʈɸʅ, 11 ï 15 ʩʝʥʪʷʙʨʷ 2023, 

ɺʣʘʜʠʚʦʩʪʦʢ;  

XII ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʄʦʨʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʝ 

(MARESEDU - 2023), 23 ī 27 ʦʢʪʷʙʨʷ 2023, ʀʆ ʈɸʅ, ʄʦʩʢʚʘ; 

III ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çʄʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʠ 

ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ: ʧʨʠʟʝʤʥʳʡ ʢʣʠʤʘʪ, ʟʘʛʨʷʟʥʷʶʱʠʝ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ 

ʚʝʱʝʩʪʚʘè ʄʦʩʢʚʘ, 15-17 ʥʦʷʙʨʷ 2023, ʌɻɹʋ çʀɻʂʕè, ʄʦʩʢʚʘ; 

VII ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ c ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çɻʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷè 

MGO 2023 ʠʤʝʥʠ ʃ. ʅ. ʂʘʨʣʠʥʘ. 13-14 ʜʝʢʘʙʨʷ 2023, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ; 

ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ, ʧʦʩʚʷʱʝʥʥʘʷ 125-ʣʝʪʠʶ ʚʝʢʦʚʦʛʦ ʨʘʟʨʝʟʘ 

çʂʦʣʴʩʢʠʡ ʤʝʨʠʜʠʘʥè, 27-28 ʤʘʨʪʘ 2024, ʇʦʣʷʨʥʳʡ ʬʠʣʠʘʣ ʌɻɹʅʋ çɺʅʀʈʆè (ʇʀʅʈʆ), 

ʄʫʨʤʘʥʩʢ.  

8-ʦʡ ʄʝʞʜʫʥʘʨʦʜʥʳʡ ɸʨʢʪʠʯʝʩʢʠʡ ʉʘʤʤʠʪ çɸʨʢʪʠʢʘ: ʧʝʨʩʧʝʢʪʠʚʳ, ʠʥʥʦʚʘʮʠʠ ʠ ʨʘʟʚʠʪʠʝ 

ʨʝʛʠʦʥʦʚè (ʉɸʄʄʀʊ ɸʈʂʊʀʂɸ-2024), 22-24 ʤʘʷ 2024, ʆʆʆ çʇʨʦʛʥʦʟ-ʅʦʨʜè, ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ. 

ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çʈʦʩʩʠʷ ʚ 

ɼʝʩʷʪʠʣʝʪʠʠ ʆʆʅ ʥʘʫʢ ʦʙ ʦʢʝʘʥʝ. ʈʝʩʫʨʩʳ ʠ ʟʥʘʥʠʷè, ʧʨʦʚʝʜʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʄʠʥʦʙʨʥʘʫʢʠ 

ʈʦʩʩʠʠ ʠ ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʦʡ ʢʦʤʠʩʩʠʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ (ʄʅʆʂ), 6-8 ʥʦʷʙʨʷ 2024, ʈʊʋ ʄʀʈʕɸ, ʄʦʩʢʚʘ.  

ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʛʝʦʭʠʤʠʠè, 26-27 ʥʦʷʙʨʷ 2024, ʌɻɹʋ ʀʄɻʈʕ, ʄʦʩʢʚʘ. 

VIII ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʠ ʚʳʩʪʘʚʢʘ çɻʝʦɽʚʨʘʟʠʷ-2025. 

ɻʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ - ʥʘʫʢʘ ʠ ʙʠʟʥʝʩè, 14-16 ʤʘʷ, 2025, ʄɻʈʀ, ʄʦʩʢʚʘ. 

XIV ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʩʠʤʧʦʟʠʫʤ çʌʠʟʠʢʘ ʛʝʦʩʬʝʨè, 8ï12 ʩʝʥʪʷʙʨʷ 2025 ʛ., ʊʆʀ ɼɺʆ ʈɸʅ, 

ɺʣʘʜʠʚʦʩʪʦʢ. 
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ʇʫʙʣʠʢʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ɺʩʝʛʦ ʙʳʣʦ ʦʧʫʙʣʠʢʦʚʘʥʦ 25 ʥʘʫʯʥʳʭ ʨʘʙʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ 7 ʩʪʘʪʝʡ ʚ ʨʦʩʩʠʡʩʢʠʭ ʠ 

ʟʘʨʫʙʝʞʥʳʭ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʞʫʨʥʘʣʘʭ; ʠʟ ʥʠʭ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʦ 

23 ʨʘʙʦʪʳ, ʚʢʣʶʯʘʷ 6 ʩʪʘʪʝʡ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʞʫʨʥʘʣʘʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺʳʩʰʝʡ 

ʘʪʪʝʩʪʘʮʠʦʥʥʦʡ ʢʦʤʠʩʩʠʝʡ (ɺɸʂ). ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʪʘʢʞʝ ʦʩʚʝʱʝʥʳ 

ʥʘ ʨʦʩʩʠʡʩʢʠʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ, ʩʝʤʠʥʘʨʘʭ, ʥʘʫʯʥʳʭ ʰʢʦʣʘʭ ʠ ʩʠʤʧʦʟʠʫʤʘʭ, 

ʦʧʫʙʣʠʢʦʚʘʥʦ 17 ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʚ ʪʨʫʜʘʭ, ʤʘʪʝʨʠʘʣʘʭ ʠ ʩʙʦʨʥʠʢʘʭ ʜʦʢʣʘʜʦʚ.  

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʸʤ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ  

ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʦʛʣʘʚʣʝʥʠʷ, ʚʚʝʜʝʥʠʷ, 4 ʛʣʘʚ ʩ ʚʳʚʦʜʘʤʠ ʧʦ ʢʘʞʜʦʡ ʛʣʘʚʝ, 

ʟʘʢʣʶʯʝʥʠʷ, ʩʧʠʩʢʘ ʩʦʢʨʘʱʝʥʠʡ, ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʧʠʩʢʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ 264 ʥʘʠʤʝʥʦʚʘʥʠʡ, 

ʚ ʪʦʤ ʯʠʩʣʝ 73 ï ʥʘ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʘʭ, ʩʧʠʩʢʘ ʠʣʣʶʩʪʨʘʪʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʧʨʠʣʦʞʝʥʠʡ. 

ʈʘʙʦʪʘ ʠʟʣʦʞʝʥʘ ʥʘ 295 ʩʪʨʘʥʠʮʘʭ, ʩʦʜʝʨʞʠʪ 143 ʨʠʩʫʥʢʘ, 24 ʪʘʙʣʠʮ,r  

2 ʧʨʠʣʦʞʝʥʠʷ. ɺʦ ɺʚʝʜʝʥʠʠ ʧʨʠʚʝʜʝʥʘ ʦʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʙʦʪʳ, ʩʦʜʝʨʞʘʱʘʷ ʦʙʦʩʥʦʚʘʥʠʝ 

ʘʢʪʫʘʣʴʥʦʩʪʠ ʪʝʤʳ, ʦʩʥʦʚʥʳʝ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʟʘʱʠʱʘʝʤʳʝ ʧʦʣʦʞʝʥʠʷ, 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʥʘʫʯʥʘ̫ ʠ ʧʨʘʢʪʠʯʝʩʢʘ ̫ʟʥʘʯʠʤʦʩʪʴ, ʣʠʯʥʳʡ ʚʢʣʘʜ 

ʘʚʪʦʨʘ ʠ ʩʚʝʜʝʥʠʷ ʧʦ ʘʧʨʦʙʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺ ɻʣʘʚʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʠʩʩʣʝʜʫʝʤʳʤ ʧʨʦʙʣʝʤʘʤ. ʂʨʘʪʢʦ ʦʧʠʩʘʥʳ 

ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠʟʫʯʝʥʥʦʩʪʠ ʠ ʦʧʨʝʜʝʣʝʥʳ ʧʝʨʚʦʦʯʝʨʝʜʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʦ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠ 

ʥʝʬʪʝʛʘʟʦʥʦʩʪʥʦʩʪʠ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʟʫʯʝʥʳ ʦʩʥʦʚʥʳʝ ʜʘʥʥʳʝ ʦ ʩʦʚʨʝʤʝʥʥʦʤ ʨʝʩʫʨʩʥʦʤ 

ʧʦʪʝʥʮʠʘʣʝ ʠʟʫʯʘʝʤʦʛʦ ʨʘʡʦʥʘ ʠ ʦ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʰʝʣʴʬʘ. 

ɺ ɻʣʘʚʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʧʠʩʘʥʠʝ ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ 

ʢʦʥʪʘʢʪʥʳʭ (ʧʦʜʩʧʫʪʥʠʢʦʚʳʭ) ʠʟʤʝʨʝʥʠʡ ʠ ʨʝʟʫʣʴʪʘʪʳ ʩʦʚʤʝʩʪʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ʦ ʥʝʬʪʷʥʦʤ ʟʘʛʨʷʟʥʝʥʠʠ ʠ ʧʦʜʩʧʫʪʥʠʢʦʚʳʭ ʩʫʜʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. 

ʇʨʠʚʝʜʝʥʳ ʦʧʠʩʘʥʠʷ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʤʝʪʦʜʦʚ, ʦʙʩʫʞʜʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ 

ʦʢʝʘʥʦʣʦʛʠʯʝʩʢʠʭ, ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɻʣʘʚʘ 3 ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʚʘʨʠʘʮʠʡ ʛʘʟʦʥʘʩʳʱʝʥʥʦʩʪʠ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ, ʠ ʚʦʜʳ 

ʧʨʠʜʦʥʥʦ-ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ, ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʧʦʢʘʟʘʥʳ 

ʦʩʥʦʚʥʳʝ ʦʙʲʝʢʪʳ (ʨʘʡʦʥʳ) ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʨʘʟʛʨʫʟʦʢ. ʇʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʥʦʟʘ ʚʳʙʨʦʩʘ ʤʝʪʘʥʘ ʜʣʷ ʠʟʫʯʘʝʤʳʭ ʫʯʘʩʪʢʦʚ. 

ɺ ɻʣʘʚʝ 4 ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʛʘʟʦʚ, ʠʟʫʯʝʥʳ ʣʦʢʘʣʴʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʛʘʟʦʥʘʩʳʱʝʥʥʦʩʪʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʛʘʟʦʚʦʡ ʩʲʝʤʢʠ, ʨʘʩʩʤʦʪʨʝʥʳ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʦ 

ʩʪʨʫʢʪʫʨʳ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʩʪʘʥʦʚʦʢ ʣʦʢʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʂʦʣʴʩʢʦ-ʂʘʥʠʥʩʢʦʡ ʤʦʥʦʢʣʠʥʘʣʠ. 

ɺ ɿʘʢʣʶʯʝʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʚʳʚʦʜʳ. ɺ ʇʨʠʣʦʞʝʥʠ̫ ʭ ɸ, ɹ ʩʦʜʝʨʞʘʪʩʷ ʪʘʙʣʠʮʳ 

ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʥʥʳʭ, ʨʠʩʫʥʢʠ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʜʘʥʥʳʝ. 
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ʎʝʣʴʶ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʋɺ ʚ ʨʘʟʣʠʯʥʳʭ ʬʘʟʦʚʳʭ ʩʦʩʪʦʷʥʠʷʭ ʚ ʤʦʨʷʭ ɿʘʧʘʜʥʦʛʦ ʩʝʢʪʦʨʘ ɸʨʢʪʠʢʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʝʡ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʚʦʜʝ, ʚʦ ʚʟʚʝʩʠ ʠ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʚ ʧʨʦʙʘʭ, ʦʪʦʙʨʘʥʥʳʭ ʚ ʵʢʩʧʝʜʠʮʠʷʭ ʚ 

ʨʘʟʣʠʯʥʳʝ ʧʝʨʠʦʜʳ ʩ 2005 ʧʦ 2022 ʛʦʜʳ, ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ 

ʧʘʨʘʤʝʪʨʘʤʠ ʩʨʝʜʳ, ʠʟʫʯʠʪʴ ʠʟʤʝʥʯʠʚʦʩʪʴ, ʦʪʩʣʝʜʠʪʴ ʚʣʠʷʥʠʝ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ. ɼʦʩʪʠʞʝʥʠʝ ʮʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʝʰʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

ʉʦʟʜʘʪʴ ʙʘʟʫ ʜʘʥʥʳʭ ʧʦ ʠʟʫʯʘʝʤʳʤ ʨʘʡʦʥʘʤ, ʚʢʣʶʯʘʷ ʜʘʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʫʜʦʚʳʭ 

ʵʢʩʧʝʜʠʮʠʡ, ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʭ ʤʦʨʩʢʠʭ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʥʘ 

ʣʠʮʝʥʟʠʦʥʥʳʭ ʥʝʬʪʝʛʘʟʦʧʝʨʩʧʝʢʪʠʚʥʳʭ ʫʯʘʩʪʢʘʭ; 

ʇʨʦʚʝʩʪʠ ʧʝʨʚʠʯʥʫʶ ʦʙʨʘʙʦʪʢʫ ʠ ʘʥʘʣʠʟ ʧʦʜʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ, ʠʟʫʯʠʪʴ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʋɺ ʚ ʚʦʜʝ ʠ ʚ ʦʩʘʜʢʘʭ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ, ʦʙʝʩʧʝʯʠʪʴ ʚʠʟʫʘʣʠʟʘʮʠʶ 

ʨʝʟʫʣʴʪʘʪʦʚ; 

ʆʮʝʥʠʪʴ ʤʝʞʛʦʜʦʚʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚʦ ʬʴʦʨʜʘʭ 

ɹʘʨʝʥʮʝʚʦ-ʂʘʨʩʢʦʛʦ ʠ ʅʦʨʚʝʞʩʢʦ-ɻʨʝʥʣʘʥʜʩʢʦʛʦ ʙʘʩʩʝʡʥʦʚ (ʟʘʣʠʚ ɻʨʝʥʬʴʦʨʜ ʠ ʂʦʣʴʩʢʠʡ 

ʟʘʣʠʚ); 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʠʩʪʦʯʥʠʢʠ ʧʦʩʪʫʧʣʝʥʠʷ ʋɺ ʚ ʤʦʨʩʢʫʶ ʩʨʝʜʫ, ʠʟʫʯʠʪʴ 

ʧʨʦʮʝʩʩʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʋɺ ʚ ʤʦʨʝ 

(ʚ ʠʟʫʯʘʝʤʳʭ ʨʘʡʦʥʘʭ), ʫʩʪʘʥʦʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʬʦʥʦʚʳʭ ʧʦʣʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʋɺ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʧʦʣʫʯʠʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʘʨʠʘʮʠʡ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʘ ʘʢʚʘʪʦʨʠʠ ʤʦʨʝʡ, 

ʇʨʦʚʝʩʪʠ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʠ ʠʭ ʘʥʘʣʠʟ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʨʩʢʦʡ ʩʨʝʜʳ ʚ 

ʨʘʡʦʥʝ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ ʠ ʚ ʅʦʨʚʝʞʩʢʦʤ ʤʦʨʝ ʟʘ ʧʝʨʠʦʜ 2011-2022 ʛʛ. ʧʦ ʦʩʫʱʝʩʪʚʣʝʥʠʶ 

ʣʦʢʘʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʨʩʢʦʡ 

ʩʨʝʜʳ (ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʬʠʣʠʘʣʘ ʌɻɹʋ çʅʇʆ çʊʘʡʬʫʥè, ʘ ʪʘʢʞʝ ʥʘ ʦʩʥʦʚʝ ʦʪʢʨʳʪʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʜʘʥʥʳʭ ʧʦ ʧʨʦʝʢʪʫ ʄɸʈɽɸʅʆ); 

ʇʨʦʚʝʩʪʠ ʦʙʱʠʡ ʘʥʘʣʠʟ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʶ ʧʦʜʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ ʚ ʚʳʩʦʢʦʰʠʨʦʪʥʳʭ 

ʘʢʚʘʪʦʨʠʷʭ ʜʣʷ ʨʘʩʯʝʪʦʚ ʚʢʣʘʜʘ ʋɺ ʨʘʟʥʦʛʦ ʛʝʥʝʟʠʩʘ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʦʮʝʥʢʠ 

ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʘʨʢʪʠʯʝʩʢʠʭ ʚʦʜ ʥʝʬʪʷʥʳʤʠ ʫʛʣʝʚʦʜʦʨʦʜʘʤʠ; 

ʇʨʦʚʝʩʪʠ ʩʦʚʤʝʩʪʥʳʡ ʘʥʘʣʠʟ ʩʝʨʠʡ ʤʥʦʛʦʣʝʪʥʠʭ ʨʷʜʦʚ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ ʨʝʟʫʣʴʪʘʪʳ 

ʩʧʫʪʥʠʢʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʣʝʥʦʯʥʳʭ ʥʝʬʪʷʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʠ ʢʚʘʟʠʩʠʥʭʨʦʥʥʳʭ ʩʫʜʦʚʳʭ 

ʠʟʤʝʨʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʦʮʝʥʢʠ ʤʥʦʛʦʣʝʪʥʝʡ ʜʠʥʘʤʠʢʠ 

ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʅʋɺ); 

ʅʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʋɺ ʧʦ 

ʜʘʥʥʳʤ ʩʧʫʪʥʠʢʦʚʳʭ ʠ ʧʦʜʩʧʫʪʥʠʢʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʧʦʩʪʨʦʠʪʴ ʩʦʚʤʝʩʪʥʳʝ ʢʘʨʪʳ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʠ ʧʨʠʜʦʥʥʦʤ ʩʣʦʝ ʚʦʜʳ; 



18 

 

ʆʧʨʝʜʝʣʠʪʴ ʧʨʠʩʫʪʩʪʚʠʝ ʧʨʠʨʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ: ʧʦʩʪʫʧʣʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʛʘʟʦʚ (ʥʘ 

ʧʨʠʤʝʨʝ ʫʯʘʩʪʢʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ ʂʦʣʴʩʢʦʤ ʟʘʣʠʚʝ/ʠ ʚ ʇʝʯʦʨʩʢʦʤ ʤʦʨʝ); 

ʈʘʩʩʯʠʪʘʪʴ ʦʙʲʝʤ ʚʳʙʨʦʩʘ ʤʝʪʘʥʘ ʩ ʧʣʦʱʘʜʠ ʠʟʫʯʘʝʤʳʭ ʫʯʘʩʪʢʦʚ ʧʨʠ ʜʝʪʘʣʴʥʦʤ ʠʟʫʯʝʥʠʠ 

(ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʛʥʦʟ); 

ʆʧʨʝʜʝʣʠʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ 

ʛʘʟʦʚ (ʤʝʪʘʥʘ ʠ ʛʦʤʦʣʦʛʦʚ).  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʧʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ 

ʟʘʱʠʪʫ:  

ʇʝʨʚʦʝ ʟʘʱʠʱʘʝʤʦʝ ʧʦʣʦʞʝʥʠʝ: ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ 

ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʰʝʣʴʬʦʚ ʅʦʨʚʝʞʩʢʦ ï ɻʨʝʥʣʘʥʜʩʢʦʛʦ ʠ ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʦʚ ʥʦʩʠʪ 

ʟʘʢʦʥʦʤʝʨʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʦʙʫʩʣʦʚʣʝʥʦ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ, ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʠ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʤʠ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʧʨʝʜʝʣʘʭ 

ʠʟʫʯʘʝʤʳʭ ʨʘʡʦʥʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠʭ ʩʢʦʧʣʝʥʠʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʩʘʜʦʯʥʦʛʦ 

ʯʝʭʣʘ. 

ɺʪʦʨʦʝ ʟʘʱʠʱʘʝʤʦʝ ʧʦʣʦʞʝʥʠʝ: ʇʦʣʠʤʦʜʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʝʪʘʥʘ ʠ ʩʫʤʤʳ 

ʝʛʦ ʛʦʤʦʣʦʛʦʚ ʚ ʘʢʚʘʪʦʨʠʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʚ ʧʨʝʜʝʣʘʭ ʂʦʣʴʩʢʦ-ʂʘʥʠʥʩʢʦʡ ʤʦʥʦʢʣʠʥʘʣʠ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ ʩʠʥʛʝʥʝʪʠʯʝʩʢʦʡ (ʙʠʦʛʝʥʥʦʡ) ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ (ʛʣʫʙʠʥʥʦʡ) 

ʩʦʩʪʘʚʣʷʶʱʝʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʝʪ ʵʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ 

ʥʘʣʠʯʠʝʤ ʩʢʦʧʣʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʨʘʟʨʝʟʝ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ. 

ʊʨʝʪʴʝ ʟʘʱʠʱʘʝʤʦʝ ʧʦʣʦʞʝʥʠʝ: ʈʘʩʯʝʪ ʦʙʲʝʤʘ ʧʦʩʪʫʧʣʝʥʠʷ ʤʝʪʘʥʘ ʚ ʧʨʠʜʦʥʥʦ-

ʧʦʛʨʘʥʠʯʥʳʡ ʩʣʦʡ ʚʦʜʥʦʡ ʪʦʣʱʠ ʟʘ ʩʯʝʪ ʨʘʟʣʦʞʝʥʠʷ ʦʨʛʘʥʠʢʠ ʚ ʧʨʝʜʝʣʘʭ ʣʦʢʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ 

ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʦʛʦ ʰʝʣʴʬʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʝʛʦ ʦʢʠʩʣʝʥʠʝʤ ʩ ʚʳʜʝʣʝʥʠʝʤ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ 

ʧʦʟʚʦʣʷʝʪ ʜʘʪʴ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʛʥʦʟ ʤʝʪʘʥʦʚʳʭ ʨʘʟʛʨʫʟʦʢ ʢʘʢ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ, ʪʘʢ ʠ 

ʜʣʷ ʚʩʝʡ ʘʢʚʘʪʦʨʠʠ. 

ʏʝʪʚʝʨʪʦʝ ʟʘʱʠʱʘʝʤʦʝ ʧʦʣʦʞʝʥʠʝ: ʅʘʣʠʯʠʝ ʣʦʢʘʣʴʥʳʭ ʘʥʦʤʘʣʠʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʛʘʟʦʚ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʠ ʚ ʧʨʠʜʦʥʥʦ-ʧʦʛʨʘʥʠʯʥʦʤ ʩʣʦʝ ʚʦʜʥʦʡ ʪʦʣʱʠ ʚ 

ʧʨʝʜʝʣʘʭ ʶʞʥʦʡ ʯʘʩʪʠ ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʦʛʦ ʰʝʣʴʬʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʥʘʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʭ 

ʵʤʠʩʩʠʠ ʠʟ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʚ ʧʨʠʜʦʥʥʦ-ʧʦʛʨʘʥʠʯʥʳʡ ʩʣʦʡ ʚʦʜʥʦʡ ʪʦʣʱʠ ʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ 

ʛʣʫʙʠʥʥʳʭ ʛʘʟʦʚʳʭ ʵʤʘʥʘʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʟʘʣʝʞʘʤʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʨʘʟʨʝʟʝ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ. 
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ɻʃɸɺɸ 1. ʂʈɸʊʂʀʁ ʆʏɽʈʂ ʀɿʋʏɽʅʅʆʉʊʀ ɹɸʈɽʅʎɽɺʆʄʆʈʉʂʆɻʆ ʀ 

ʅʆʈɺɽɾʉʂʆ-ɻʈɽʅʃɸʅɼʉʂʆɻʆ ʐɽʃʔʌɸ 

1.1 ʇʝʨʚʦʦʯʝʨʝʜʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦ- 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ɸʨʢʪʠʢʘ ï ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʨʝʛʠʦʥ ʧʦ ʦʩʚʦʝʥʠʶ ʨʝʩʫʨʩʦʚ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʋɺ), ʧʦʩʢʦʣʴʢʫ ʧʦʤʠʤʦ ʦʪʢʨʳʚʘʶʱʠʭʩʷ ʥʦʚʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʟʜʝʩʴ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʳ ʦʛʨʦʤʥʳʝ ʨʝʩʫʨʩʳ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʝʬʪʠ ʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ. ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʠʭ ʜʦʩʪʫʧʥʦʩʪʴ 

ʧʦʚʳʰʘʝʪʩʷ ʚ ʩʚʷʟʠ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʨʝʛʠʦʥʝ, ʜʠʥʘʤʠʯʥʦʡ ʩʠʪʫʘʮʠʝʡ ʥʘ 

ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʋɺ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʦʩʚʦʝʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ 

ʩʣʦʞʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. 

ɺ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʍʍI ʚʝʢʘ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʘ ʚʦʩʧʦʣʥʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʟʘʧʘʩʦʚ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʘʪʝʛʦʨʠʡ. ʉʦʛʣʘʩʥʦ ʦʬʠʮʠʘʣʴʥʳʤ ʦʮʝʥʢʘʤ, ʟʘʧʘʩʳ ʟʘʣʝʞʝʡ 

ʨʦʩʩʠʡʩʢʦʡ ʯʘʩʪʠ ʰʝʣʴʬʘ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ (ʚʢʣʶʯʘʷ ʇʝʯʦʨʩʢʦʝ ʤʦʨʝ) ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʝʝ  

38 ʤʣʨʜ ʪ ʫ.ʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʨʦʩʩʠʡʩʢʦʛʦ 

ʩʝʢʪʦʨʘ ʦʪʢʨʳʪʦ 14 ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʫʥʠʢʘʣʴʥʦʝ ʧʦ ʟʘʧʘʩʘʤ ʛʘʟʘ 

ʐʪʦʢʤʘʥʦʚʩʢʦʝ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ 29 

ʣʠʮʝʥʟʠʦʥʥʳʭ ʫʯʘʩʪʢʘʭ ɹʘʨʝʥʮʝʚʘ ʠ ʇʝʯʦʨʩʢʦʛʦ ʤʦʨʝʡ ʦʩʫʱʝʩʪʚʣʷʶʪ ʢʦʤʧʘʥʠʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ 

ɻʨʫʧʧʝ çɻʘʟʧʨʦʤè (11 ʫʯʘʩʪʢʦʚ ʥʝʜʨ) ʠ ʇɸʆ çʅʝʬʪʷʥʘʷ ʢʦʤʧʘʥʠʷ çʈʦʩʥʝʬʪʴè 

(14 ʫʯʘʩʪʢʦʚ), ʘ ʪʘʢʞʝ ɸʆ çʉʝʚʝʨʥʘʷ ʥʝʬʪʝʛʘʟʦʚʘʷ ʢʦʤʧʘʥʠʷè (3 ʫʯʘʩʪʢʘ) 

ʠ ɸʆ çɸʨʢʪʠʢʰʝʣʴʬʥʝʬʪʝʛʘʟè (1 ʫʯʘʩʪʦʢ) [ʈʳʙʘʣʴʯʝʥʢʦ ʠ ʜʨ., 2022].  

ʊʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ (ʊʕʂ) ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʩʬʝʨʦʡ ʨʝʩʫʨʩʥʦ-

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʩʚʷʟʠ ʩ ʧʝʨʝʭʦʜʦʤ ʢ ʪʝʭʥʦʣʦʛʠʷʤ ʜʦʙʳʯʠ 

ʪʨʫʜʥʦʠʟʚʣʝʢʘʝʤʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʘ ʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ, ʰʝʣʴʬʝ ʤʦʨʝʡ ʠ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ, ʢ 

ʠʭ ʜʦʙʳʯʝ ʠʟ ʛʦʨʶʯʠʭ ʩʣʘʥʮʝʚ, ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʘ ʧʦʟʜʥʠʭ ʩʪʘʜʠʷʭ 

ʨʘʟʨʘʙʦʪʢʠ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʛʘʟʘ ʠ ʥʝʬʪʠ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʘʤ, 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʩʞʠʞʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ (ʉʇɻ), ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʙʝʥʟʠʥʘ ʠ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ 

ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ. ʇʦ ʜʘʥʥʳʤ ʄʠʥʵʥʝʨʛʦ ʈʦʩʩʠʠ, ʜʦʣʷ ʨʦʩʩʠʡʩʢʠʭ ʠ ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʜʦʙʳʯʝ ʪʨʘʜʠʮʠʦʥʥʦʡ ʥʝʬʪʠ ʜʦʩʪʠʛʘʝʪ 80 %, ʪʨʫʜʥʦʠʟʚʣʝʢʘʝʤʳʭ ʟʘʧʘʩʦʚ 

ʦʪ 40 ʜʦ 60 % ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʰʝʣʴʬʦʚʳʭ ʧʨʦʝʢʪʦʚ - ʤʝʥʝʝ 20 % [ɼʤʠʪʨʠʝʚʩʢʠʡ ʠ ʜʨ., 2017]. 

ʆʜʥʦ ʠʟ ʮʝʥʪʨʘʣʴʥʳʭ ʤʝʩʪ ʚ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ ʨʝʩʫʨʩʥʦ-ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ ʦʪʚʝʜʝʥʦ ʜʨʘʡʚʝʨʫ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ - ʥʝʬʪʷʥʦʡ ʠ ʛʘʟʦʚʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [ɽʨʝʤʠʥ ʠ ʜʨ., 2010, ɼʤʠʪʨʠʝʚʩʢʠʡ ʠ ʜʨ., 2013]. ʄʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʘʷ ʙʘʟʘ 

ʥʝʬʪʠ ʠ ʛʘʟʘ ʈʦʩʩʠʠ ʚʢʣʶʯʘʝʪ 2352 ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ 597 ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʛʘʟʘ. 

ʄʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ ʢʦʤʧʣʝʢʩ ʬʦʨʤʠʨʫʝʪ ʧʦʯʪʠ 50 % ʨʦʩʩʠʡʩʢʦʛʦ ʙʶʜʞʝʪʘ ʠ ʙʦʣʝʝ 70% 
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ʚʘʣʶʪʥʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʦʪ ʵʢʩʧʦʨʪʘ, ʠʟ ʥʠʭ 25 % ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʳʨʫʶ ʥʝʬʪʴ ʠ 17% ʥʘ ʧʨʠʨʦʜʚʳʡ 

ʛʘʟ. ʅʘ ʈʦʩʩʠʶ ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʤʝʨʥʦ 13 % ʤʠʨʦʚʳʭ ʨʝʩʫʨʩʦʚ ʥʝʬʪʠ ʠ ʦʢʦʣʦ 50 % ʤʠʨʦʚʳʭ 

ʨʝʩʫʨʩʦʚ ʛʘʟʘ; 9 % ʤʠʨʦʚʳʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʠ 30 % ʤʠʨʦʚʳʭ ʟʘʧʘʩʦʚ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ; 12,4 % 

ʤʠʨʦʚʦʡ ʜʦʙʳʯʠ ʥʝʬʪʠ ʠ 23,7 % ʤʠʨʦʚʦʡ ʜʦʙʳʯʠ ʛʘʟʘ; 5,1 % ʤʠʨʦʚʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʥʝʬʪʠ ʠ 16% 

ʤʠʨʦʚʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʛʘʟʘ [ɼʤʠʪʨʠʝʚʩʢʠʡ ʠ ʜʨ., 2017, Neftegaz.ru], ʦ ʯʝʤ ʜʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʢʘʨʪʘ ʣʠʮʝʥʟʠʦʥʥʳʭ ʫʯʘʩʪʢʦʚ (ʈʠʩʫʥʦʢ 1.1.1.).   

ɺʦʧʨʦʩ ʬʘʟʦʚʦʛʦ ʩʦʩʪʘʚʘ ʙʫʜʫʱʠʭ ʦʪʢʨʳʪʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʩ 

ʧʦʟʠʮʠʡ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʩʚʦʝʥʠʷ ʨʝʩʫʨʩʦʚ ʨʝʛʠʦʥʘ. ɽʩʣʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʘʷ 

ʛʘʟʦʥʦʩʥʦʩʪʴ ʖʞʥʦ-ʂʘʨʩʢʦʛʦ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʛʦ ʙʘʩʩʝʡʥʘ (ʅɻɹ) ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʦʩʣʝʜʥʠʤʠ 

ʦʪʢʨʳʪʠʷʤʠ ʠ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʝʜʠʥʦʡ (ʩʭʦʞʝʡ) ʤʦʜʝʣʠ ʵʚʦʣʶʮʠʠ 

ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʩʠʩʪʝʤ (ʋɺʉ) ʩʝʚʝʨʥʳʭ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʘʟʦʥʦʩʥʳʭ, ʨʘʡʦʥʦʚ ɿʘʧʘʜʥʦʡ 

ʉʠʙʠʨʠ, ʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʦʭʨʘʥʥʦʩʪʠ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʥʝʜʨʘʭ 

ɺʦʩʪʦʯʥʦ-ɹʘʨʝʥʮʝʚʩʢʦʛʦ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʛʦ ʙʘʩʩʝʡʥʘ (ɺʦʩʪʦʯʥʦ-ɹʘʨʝʥʮʝʚʩʢʠʡ ʅɻɹ) ʜʦ ʩʠʭ ʧʦʨ 

ʷʚʣʷʝʪʩʷ ʜʠʩʢʫʩʩʠʦʥʥʦʡ.  

ɼʣʷ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʘʢʪʫʘʣʴʥʦʩʪʠ ʨʘʙʦʪʳ ʠ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʫʯʝʪʘ ʧʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʠʟʫʯʘʝʤʳʝ ʨʘʡʦʥ rʚ ʜʘʥʥʦʡ 

ʛʣʘʚʝ ʨʘʩʩʤʘʪʨʠʚʘʪʁʩʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʨʝʩʫʨʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ.  

ɺ ʮʝʣʷʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ ʘʢʚʘʪʦʨʠʠ ʨʦʩʩʠʡʩʢʦʛʦ ʠ ʥʦʨʚʝʞʩʢʦʛʦ ʰʝʣʴʬʘ ʚ 

ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʠʟʫʯʝʥʠʷ ʠʭ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʙʫʨʝʥʠʷ ʥʝʬʪʝʛʘʟʦʧʦʠʩʢʦʚʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʢʚʘʞʠʥ ʠ ʧʨʠ ʦʩʚʦʝʥʠʠ ʨʝʩʫʨʩʦʚ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʨʘʩʩʤʦʪʨʝʥʠʷ ʚʦʧʨʦʩʘ ʜʝʛʘʟʘʮʠʠ ɿʝʤʣʠ ʥʘ ʤʝʣʢʦʚʦʜʥʦʤ ʘʨʢʪʠʯʝʩʢʦʤ ʰʝʣʴʬʝ, ʘ 

ʪʘʢʞʝ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʵʤʠʩʩʠʷ ʤʝʪʘʥʘ ʚ ʘʪʤʦʩʬʝʨʫ ʫʩʠʣʠʚʘʝʪ ʧʘʨʥʠʢʦʚʳʡ ʵʬʬʝʢʪ, ʚʣʠʷʶʱʠʡ 

ʥʘ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ. ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʦʢʠʩʣʷʝʪʩʷ ʦʢʦʣʦ 

14 % ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʜʘʥʥʦʡ ʘʢʚʘʪʦʨʠʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʠʟ ʥʠʭ ʪʦʣʴʢʦ ʪʨʝʪʴʷ ʯʘʩʪʴ 

ʧʦʣʥʦʩʪʴʶ ʤʠʥʝʨʘʣʠʟʫʝʪʩʷ ʜʦ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠ ʚʦʜʳ [ʇʝʨʝʪʨʫʭʠʥʘ ʀ.ɺ. ʠ ʜʨ.,2006, 

ʃʠʪʚʠʥʦʚʘ ʠ ʜʨ., 2012]. 

ʌʘʟʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʋɺ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʠ ʩ ʶʛʘ ʥʘ ʩʝʚʝʨ ʩʤʝʥʷʝʪʩʷ ʚ ʘʢʚʘʪʦʨʠʘʣʴʥʳʭ 

ʙʘʩʩʝʡʥʘʭ ʦʪ ʥʝʬʪʠ ʜʦ ʛʘʟʦʢʦʥʜʝʥʩʘʪʘ. ʂ ʟʘʧʘʜʫ (ʥʦʨʚʝʞʩʢʘʷ ʯʘʩʪʴ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ) ʠ ʶʛʫ 

(ʇʝʯʦʨʩʢʦʝ ʤʦʨʝ) ʦʪ ɺʦʩʪʦʯʥʦ-ɹʘʨʝʥʮʝʚʩʢʦʛʦ ʅɻɹ ʦʪʢʨʳʪʳ ʧʨʦʤʳʰʣʝʥʥʳʝ ʟʘʣʝʞʠ ʥʝʬʪʠ; ʥʘ 

ʚʦʩʪʦʢʝ (ʘʨʭʠʧʝʣʘʛ ʅʦʚʘʷ ɿʝʤʣʷ) ʠ ʩʝʚʝʨʝ (ʘʨʭʠʧʝʣʘʛ ɿʝʤʣʷ ʌʨʘʥʮʘ-ʀʦʩʠʬʘ) ʫʩʪʘʥʦʚʣʝʥʳ 

ʧʨʷʤʳʝ ʧʨʠʟʥʘʢʠ ʥʝʬʪʝʥʦʩʥʦʩʪʠ ʚ ʚʠʜʝ ʙʠʪʫʤʦʧʨʦʷʚʣʝʥʠʡ, ʚʩʝ ʧʨʦʙʫʨʝʥʥʳʝ ʚ ʘʢʚʘʪʦʨʠʠ 

ʩʢʚʘʞʠʥʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʫʶ ʛʘʟʦʥʦʩʥʦʩʪʴ ʙʘʩʩʝʡʥʘ [ʂʘʣʠʥʠʥ, 2021].  

ʇʦ ʦʬʠʮʠʘʣʴʥʦʡ ʦʮʝʥʢʝ ʇɸʆ çɻʘʟʧʨʦʤè, ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʟʘʧʘʩʦʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʐʪʦʢʤʘʥʦʚʩʢʦʝ ʫʥʠʢʘʣʴʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʙʦʣʝʝ 3,9 ʪʨʣʥ ʤ3 ʛʘʟʘ ʠ 

39 ʤʣʥ ʪ ʢʦʥʜʝʥʩʘʪʘ. 



21 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʐʪʦʢʤʘʥʦʚʩʢʦʝ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʷʚʣʷʝʪʩʷ 

ʝʜʠʥʩʪʚʝʥʥʳʤ, ʢʦʪʦʨʦʝ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʪʘʜʠʠ ʧʦʜʛʦʪʦʚʢʠ ʢ ʧʨʦʤʳʰʣʝʥʥʦʤʫ ʦʩʚʦʝʥʠʶ. ʆʜʥʘʢʦ 

ʦʥʦ ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ ʤʦʨʷ (ʚ ʩʨʝʜʥʝʤ ʦʢʦʣʦ 300 ʤ) ʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʜʘʣʝʥʠʠ 

ʦʪ ʙʝʨʝʛʘ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʜʝʡʩʪʚʫʶʱʠʤ ʧʨʦʝʢʪʦʤ ʧʦ ʜʦʙʳʯʝ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʘ ɸʨʢʪʠʯʝʩʢʦʤ ʰʝʣʴʬʝ ʷʚʣʷʝʪʩʷ ʣʝʜʦʩʪʦʡʢʘ ̫ʧʣʘʪʬʦʨʤʘ çʇʨʠʨʘʟʣʦʤʥʘʷè, 

ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʚ ʇʝʯʦʨʩʢʦʤ ʤʦʨʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 60 ʢʤ ʦʪ ʙʝʨʝʛʘ [ʉʫʩʣʦʚʘ, 2017]. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʦʛʦ ʰʝʣʴʬʘ ʷʚʣʷʝʪʩʷ ʛʘʟʦʚʳʤʠ, ʯʪʦ 

ʟʘʪʨʫʜʥʷʝʪ ʠ ʦʪʢʣʘʜʳʚʘʝʪ ʠʭ ʬʘʟʫ ʨʘʟʨʘʙʦʪʢʠ ʠʟ-ʟʘ ʩʣʦʞʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʜʘʣʝʥʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʪ ʙʝʨʝʛʘ [ʉʫʩʣʦʚʘ, 2017].  

 

 

 

ʈʠʩʫʥʦʢ 1.1.1. ʋʯʘʩʪʢʠ ʜʝʡʩʪʚʫʶʱʠʭ ʣʠʮʝʥʟʠʡ ʢʦʤʧʘʥʠʡ-ʥʝʜʨʦʧʦʣʴʟʦʚʘʪʝʣʝʡ  

[ʌɻɹʋ ɺʅʀʀʆʢʝʘʥʛʝʦʣʦʛʠʷ] 

 

ʆʩʥʦʚʥʳʝ ʟʘʢʦʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʨʫʧʥʳʭ ʠ ʫʥʠʢʘʣʴʥʳʭ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩʚʦʜʷʪʩʷ ʢ ʪʦʤʫ, ʯʪʦ ʟʦʥʳ ʜʣʠʪʝʣʴʥʦʛʦ ʫʩʪʦʡʯʠʚʦʛʦ ʧʦʛʨʫʞʝʥʠʷ, 
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ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʳʝ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʘʟʦʥʦʩʥʳ. 

ʅʝʬʪʷʥʳʝ ʩʢʦʧʣʝʥʠʷ, ʥʘʧʨʦʪʠʚ, ʯʘʩʪʦ ʧʨʠʫʨʦʯʝʥʳ ʢ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʚʳʩʪʫʧʘʤ ʠ ʩʚʦʜʦʚʳʤ 

ʧʦʜʥʷʪʠʷʤ ʜʨʝʚʥʝʛʦ ʟʘʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʚʨʝʤʝʥʠ 

ʦʩʪʘʚʘʣʠʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʠʧʦʜʥʷʪʳʤʠ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʙʘʩʩʝʡʥʦʚʳʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʬʣʶʠʜʦʚ ʚ ʟʘʣʝʞʠ [ʉʪʫʧʘʢʦʚʘ ʠ ʜʨ., 2014]. 

ʆʮʝʥʢʘ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʉʝʚʝʨʦ-ɹʘʨʝʥʮʝʚʩʢʦʛʦ ʰʝʣʴʬʘ 

ʧʦʢʘʟʘʣʘ, ʯʪʦ ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʙʫʜʫʱʠʭ ʚʥʫʪʨʝʥʥʠʭ ʠ ʵʢʩʧʦʨʪʥʳʭ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʩʪʨʘʥʳ ʚ ʥʝʬʪʠ ʠ ʛʘʟʝ ʙʫʜʫʪ ʠʛʨʘʪʴ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʋɺ ʘʨʢʪʠʯʝʩʢʦʛʦ ʰʝʣʴʬʘ, ʧʨʠ 

ʵʪʦʤ ʜʦʤʠʥʠʨʫʶʱʘʷ ʯʘʩʪʴ ʠʟʚʣʝʢʘʝʤʳʭ ʨʝʩʫʨʩʦʚ ʋɺ ʦʪʥʦʩʠʪʩʷ ʢ ʥʝʜʨʘʤ ʘʨʢʪʠʯʝʩʢʠʭ ʤʦʨʝʡ 

(ʦʢʦʣʦ 100 ʤʣʨʜ. ʪ ʥ.ʵ., ʚ ʪʦʤ ʯʠʩʣʝ ʙʦʣʝʝ 13,5 ʤʣʨʜ ʪ ʥʝʬʪʠ, 73 ʪʨʣʥ ʤ3 ʛʘʟʘ [Cʪʨʘʪʝʛʠʷ ʠʟʫʯʝʥʠʷ.., 

ʜʦ 2020 ʛ.., ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʩʪʨʘʪʝʛʠʷ..ʜʦ 2050 ʛ., 2025].. 

ʆʩʥʦʚʥʦʡ ʦʙʲʝʤ ʨʝʩʫʨʩʦʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʰʝʣʴʬʳ ɹʘʨʝʥʮʝʚʘ ʠ ʂʘʨʩʢʦʛʦ ʤʦʨʝʡ [ʂʘʤʠʥʩʢʠʡ 

ʠ ʜʨ., 2016], ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʦʪʢʨʳʪʠʷʤʠ ʫʥʠʢʘʣʴʥʳʭ ʠ ʢʨʫʧʥʳʭ ʛʘʟʦʚʳʭ ʠ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ (ʐʪʦʢʤʘʥʦʚʩʢʦʝ, ʃʝʥʠʥʛʨʘʜʩʢʦʝ, ʠʤ. ʄʘʨʰʘʣʘ ɾʫʢʦʚʘ, ʠʤ. ʄʘʨʰʘʣʘ 

ʈʦʢʦʩʩʦʚʩʢʦʛʦ ʠ ʜʨ.) ʠ ʢʨʫʧʥʳʭ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ (ʇʦʙʝʜʘ, 

ʄʘʜʘʯʘʛʩʢʦʝ, ʄʝʜʳʥʩʢʦʝ-ʤʦʨʝ, ʇʨʠʨʘʟʣʦʤʥʦʝ, ɼʦʣʛʠʥʩʢʦʝ ʠ ʜʨ.). 

 

 

 

ʈʠʩʫʥʦʢ 1.1.2. ɼʦʣʷ ʘʨʢʪʠʯʝʩʢʠʭ ʤʦʨʝʡ ʚ ʥʘʯʘʣʴʥʳʝ ʩʫʤʤʘʨʥʳʝ ʨʝʩʫʨʩʳ ʫʛʣʝʚʦʜʦʨʦʜʦʚ 

ʰʝʣʴʬʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [ʂʘʤʠʥʩʢʠʡ ʠ ʜʨ., 2016] 

 

ʆʪʝʯʝʩʪʚʝʥʥʳʤʠ ʫʯʸʥʳʤʠ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ: çʚ ʫʛʣʝʚʦʜʦʨʦʜʥʦʤ ʧʦʪʝʥʮʠʘʣʝ ʝʚʨʦʧʝʡʩʢʦʡ 

ʯʘʩʪʠ ʈʦʩʩʠʠ ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʦʩʦʙʦʝ ʤʝʩʪʦ ʙʫʜʝʪ ʟʘʥʠʤʘʪʴ ʰʝʣʴʬ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷè [ʂʦʢʦʰʠʥ, 

2006].  

ʇʦ ʚʦʧʨʦʩʘʤ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʦʮʝʥʢʠ ʧʝʨʩʧʝʢʪʠʚ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʰʝʣʴʬʘ 

ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ï ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʠ ʠʟʫʯʝʥʥʳʭ ʰʝʣʴʬʦʚʳʭ ʦʙʣʘʩʪʝʡ ʥʘʢʦʧʣʝʥ 

ʦʙʰʠʨʥʳʡ ʥʘʫʯʥʳʡ ʤʘʪʝʨʠʘʣ, ʚʳʟʳʚʘʶʱʠʡ ʠʥʪʝʨʝʩ ʚ ʩʚʷʟʠ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʧʦʠʩʢʦʚʳʭ ʠ 
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ʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʥʘ ʥʝʬʪʴ ʠ ʛʘʟ ʚ ʤʦʨʩʢʠʭ ʘʢʚʘʪʦʨʠʷʭ, ʚʢʣʶʯʘʷ ʰʝʣʴʬʦʚʳʝ ʦʙʣʘʩʪʠ [ʗʢʦʚʣʝʚʘ 

ʠ ʜʨ, 1980]. 

ɿʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ɹʘʨʝʥʮʝʚʘ ʠ ʂʘʨʩʢʦʛʦ ʤʦʨʝʡ ʩʦʩʪʘʚʣʷʝʪ ɹʘʨʝʥʮʝʚʦ-ʂʘʨʩʢʘʷ 

ʧʣʘʪʬʦʨʤʘ ʩʦ ʩʢʣʘʜʯʘʪʳʤ ʬʫʥʜʘʤʝʥʪʦʤ (ʧʨʦʪʝʨʦʟʦʡʩʢʘʷ, ʨʠʬʝʡʩʢʘʷ ʠ ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʘʷ 

ʩʢʣʘʜʯʘʪʳʝ ʩʠʩʪʝʤʳ) [ɸʪʣʘʩʦʚ, 1964]. ɺ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ ʧʝʨʝʩʝʯʝʥʘ ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ ʊʠʤʘʥʦ-

ʇʝʯʦʨʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʧʨʦʚʠʥʮʠʠ, ʦʩʥʦʚʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʟʦʥʳ ʢʦʪʦʨʦʡ ʚʳʭʦʜʷʪ ʢ 

ʧʦʙʝʨʝʞʴʶ ʠ ʧʨʦʜʦʣʞʘʶʪʩʷ ʥʘ ʰʝʣʴʬʝ [ʃʝʚʯʝʥʢʦ, 1966]. 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ɹʘʨʝʥʮʝʚʦ ʤʦʨʝ ʟʘʣʝʛʘʝʪ ʥʘ ʫʩʪʦʡʯʠʚʦʡ ʧʣʘʪʬʦʨʤʝ, 

ʩʣʦʞʝʥʥʦʡ ʦʩʘʜʦʯʥʳʤʠ ʠ ʯʘʩʪʠʯʥʦ, ʢʘʣʝʜʦʥʩʢʠʤʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʤʠ ʧʦʨʦʜʘʤʠ [Vogt, 1986]. 

ʈʘʩʩʤʦʪʨʝʥʘ ʠʩʪʦʨʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʪʣʦʚʠʥʳ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ, ʩʪʨʘʪʠʛʨʘʬʠʷ, 

ʩʪʨʫʢʪʫʨʘ ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʦʛʦ ʰʝʣʴʬʘ ʠ ʝʝ ʩʚʷʟʴ ʩ ʤʦʨʬʦʣʦʛʠʝʡ ʙʝʨʝʛʦʚ [ʇʘʥʦʚ, 1951].  

ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʯʝʨʪʳ ʤʦʨʬʦʪʝʢʪʦʥʠʢʠ, ʛʣʷʮʠʦʤʦʨʬʦʛʝʥʝʟʘ ʠ ʦʩʘʜʦʯʥʦʛʦ ʧʦʢʨʦʚʘ 

ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʙʘʨʝʥʮʝʚʦʤʦʨʩʢʦʛʦ ʰʝʣʴʬʘ, ʦʙʥʦʚʣʷʶʪʩʷ ʜʘʥʥʳʝ ʦ ʛʝʦʤʦʨʬʦʣʦʛʠʠ ʜʥʘ ʠ 

ʧʘʣʝʦʛʝʛʨʘʬʠʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ [ʄʘʪʠʰʦʚ, 1978].  

ɺ ʠʟʤʝʥʯʠʚʦʡ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʨʦʜʦʣʞʘʝʪ ʚʦʟʨʘʩʪʘʪʴ ʨʦʣʴ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʦʩʚʦʝʥʠʷ ʘʨʢʪʠʯʝʩʢʠʭ ʥʝʜʨ ʩ ʢʨʫʧʥʳʤʠ ʠ ʫʥʠʢʘʣʴʥʳʤʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤʠ, ʦ ʨʝʩʫʨʩʥʦʤ 

ʧʦʪʝʥʮʠʘʣʝ ʢʦʪʦʨʳʭ ʥʘʢʦʧʣʝʥʦ ʤʥʦʛʦ ʤʘʪʝʨʠʘʣʘ [ɼʦʜʠʥ, 2000]. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʯʘʣʴʥʳʭ ʩʫʤʤʘʨʥʳʭ ʨʝʩʫʨʩʦʚ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʰʝʣʴʬʦʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 1.1.3. 

 

 

ʈʠʩʫʥʦʢ 1.1.3. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʯʘʣʴʥʳʭ ʩʫʤʤʘʨʥʳʭ ʨʝʩʫʨʩʦʚ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʰʝʣʴʬʦʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [ʂʘʤʠʥʩʢʠʡ ʠ ʜʨ., 2016] 

 

ʉʨʝʜʠ ʚʩʝʭ ʤʦʨʝʡ, ʦʤʳʚʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʶ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ɹʘʨʝʥʮʝʚʦ ʤʦʨʝ (ɹʄ) 

ï ʩʘʤʦʝ ʢʨʫʧʥʦʝ ʧʦ ʧʣʦʱʘʜʠ (ʙʦʣʝʝ 1,4 ʤʣʥ ʢʤ2). ʇʣʦʱʘʜʴ ʨʦʩʩʠʡʩʢʦʛʦ ʩʝʢʪʦʨʘ ʩʦʩʪʘʚʣʷʝʪ 

ʧʨʠʤʝʨʥʦ 0,9 ʤʣʥ ʢʤ2, ʚ ʪʦʤ ʯʠʩʣʝ ʦʢʦʣʦ 0,082 ʤʣʥ ʢʤ2 ʧʨʠʥʘʜʣʝʞʠʪ ʘʢʚʘʪʦʨʠʠ ʇʝʯʦʨʩʢʦʛʦ ʤʦʨʷ 

(ʇʄ), ʩʨʝʜʥʷʷ ʛʣʫʙʠʥʘ ʜʦʩʪʠʛʘʝʪ 200 ʤ (ʨʠʩʫʥʦʢ 1.1.4.). 
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ʄʠʥʝʨʘʣʴʥʳʝ ʨʝʩʫʨʩʳ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ, ʧʦ ʤʥʝʥʠʶ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ, 

ʷʚʣʷʶʪʩʷ ʨʝʟʝʨʚʥʦʡ ʙʘʟʦʡ, ʩʧʦʩʦʙʥʦʡ ʚʦʟʤʝʩʪʠʪʴ ʚ ʙʫʜʫʱʝʤ ʜʝʬʠʮʠʪ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ, ʧʦ 

ʢʨʘʡʥʝʡ ʤʝʨʝ, ʚ ʜʘʣʴʥʝʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ [ɻʣʫʤʦʚ, 2005].  ɺ ʮʝʣʦʤ ʩʫʤʤʘʨʥʳʝ ʠʟʚʣʝʢʘʝʤʳʝ 

ʟʘʧʘʩʳ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʦʢʨʘʠʥ ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ ʜʦʩʪʠʛʘʶʪ 

83-110 ʤʣʨʜ. ʪ ʫ.ʝ., ʯʪʦ ʧʨʝʚʳʰʘʝʪ ʟʘʧʘʩʳ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʦʢʨʘʠʥ ʢʘʞʜʦʛʦ ʠʟ ʜʨʫʛʠʭ ʦʢʝʘʥʦʚ 

ɿʝʤʣʠ. ʊʘʢʞʝ ʫʥʠʢʘʣʴʥʦʩʪʴ ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʣʠʯʠʠ ʜʦʩʪʘʪʦʯʥʦ 

ʤʦʱʥʦʛʦ (ʢʠʣʦʤʝʪʨʳ) ʦʩʘʜʦʯʥʦʛʦ ʩʣʦʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʰʝʣʴʬʝ ʠ ʩʤʝʞʥʳʭ ʧʨʠʙʨʝʞʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ, ʥʦ ʠ ʚ ʩʦʙʩʪʚʝʥʥʦ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʟʘʰʝʣʴʬʦʚʘʥʥʳʭ ʦʙʣʘʩʪʷʭ ʦʢʝʘʥʩʢʦʡ ʘʢʚʘʪʦʨʠʠ. 

ʆʩʘʜʦʯʥʳʝ ʙʘʩʩʝʡʥʳ ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ ʠ ʝʛʦ ʧʦʙʝʨʝʞʠʡ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʬʦʨʤʠʨʫʶʪ 

ʫʥʠʢʘʣʴʥʳʡ ɸʨʢʪʠʯʝʩʢʠʡ ʦʩʘʜʦʯʥʳʡ ʩʫʧʝʨʙʘʩʩʝʡʥ.  

 

 

 

ʈʠʩʫʥʦʢ 1.1.4. ʆʙʟʦʨʥʘʷ ʩʭʝʤʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʰʝʣʴʬʘ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ.  

ʀʩʪʦʯʥʠʢ: [ʈʳʙʘʣʴʯʝʥʢʦ ʠ ʜʨ., çɻʘʟʦʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴè, ˉ 2, 2022] 

 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʘʷ ɸʨʢʪʠʯʝʩʢʘʷ ʮʠʨʢʫʤʧʦʣʷʨʥʘʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʘʷ 

ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʠʛʘʥʪʩʢʠʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʡ ʩʫʧʝʨʙʘʩʩʝʡʥ, ʙʳʣʦ ʚʳʩʢʘʟʘʥʦ 

ʚʧʝʨʚʳʝ ʥʘ ʄʠʨʦʚʦʤ ʥʝʬʪʷʥʦʤ ʢʦʥʛʨʝʩʩʝ ʚ ʃʦʥʜʦʥʝ [Gramberg et al., 1983] ʠ ʥʘʭʦʜʠʪ 

ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʚ ʥʦʚʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʘʭ [ɸʨʢʪʠʢʘ ʥʘ ʧʦʨʦʛʝ.., 2000; ʂʘʤʠʥʩʢʠʡ ʠ ʜʨ., 

2016]. ʇʦ ʵʢʩʧʝʨʪʥʳʤ ʦʮʝʥʢʘʤ ʤʠʨʦʚʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʚʦʟʨʘʩʪʝʪ 

ʜʦ 5,7 ʪʨʠʣʣʠʦʥʦʚ ʢʫʙʠʯʝʩʢʠʭ ʤʝʪʨʦʚ ʚ 2040 ʛʦʜʫ. ɺ ʪʝʯʝʥʠʝ ʙʣʠʞʘʡʰʠʭ 25 ʣʝʪ ʩʨʝʜʥʝʛʦʜʦʚʳʝ 

ʪʝʤʧʳ ʨʦʩʪʘ ʧʦʪʨʝʙʣʝʥʠʷ ʛʘʟʘ ʚ ʤʠʨʝ ʙʫʜʫʪ ʚ 3,5 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʞʠʜʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʫʛʣʷ.  

ɺ ʈʦʩʩʠʠ ʨʦʩʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʘʟʘ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ 

ʜʦʙʳʯʠ ʚ ɸʨʢʪʠʯʝʩʢʦʤ ʠ ʚʦʩʪʦʯʥʳʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ [ɼʤʠʪʨʠʝʚʩʢʠʡ, 2017] . 



25 

 

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.01.2021 ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʢ ʙʫʨʝʥʠʶ ʦʙʲʝʢʪʳ ʘʨʢʪʠʯʝʩʢʦʛʦ ʰʝʣʴʬʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʠʰʴ ʥʘ ʣʠʮʝʥʟʠʦʥʥʳʭ ʫʯʘʩʪʢʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʟʘʧʘʜʥʦ-ʘʨʢʪʠʯʝʩʢʦʡ ʯʘʩʪʠ. ʀʭ 

ʩʫʤʤʘʨʥʳʝ ʨʝʩʫʨʩʳ, ʧʦ ʜʘʥʥʳʤ ɻɹɿʇʀ, ʩʦʩʪʘʚʣʷʶʪ ʧʨʘʢʪʠʯʝʩʢʠ 7 ʤʣʨʜ ʪ ʥ. ʵ., ʵʪʦ 70 % 

ʨʝʩʫʨʩʥʦʡ ʙʘʟʳ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʰʝʣʴʬʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʈʘʟʚʠʪʠʝ ʠ ʥʘʨʘʱʠʚʘʥʠʝ ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʧʨʦʠʩʭʦʜʷʪ ʚ ʨʘʡʦʥʘʭ ʩ ʜʦʢʘʟʘʥʥʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʴʶ 

ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʨʠʩʢʘ ʜʣʷ ʥʝʜʨʦʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʩʚʷʟʠ ʩ ʥʝʟʘʚʝʨʰʝʥʥʦʩʪʴʶ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʵʪʘʧʘ ʠʟʫʯʝʥʠʷ ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ ɸʨʢʪʠʢʠ [ʉʫʚʦʨʦʚʘ, ʉʫʧʨʫʥʝʥʢʦ ʠ ʜʨ., 2023]. 

ɺ ʤʦʨʩʢʠʭ ʘʢʚʘʪʦʨʠʷʭ ʈʌ ʚʳʜʝʣʷʝʪʩʷ 19 ʤʦʨʩʢʠʭ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʠʣʠ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʧʨʦʚʠʥʮʠʡ, ʢʦʪʦʨʳʝ ʧʦ ʩʚʦʝʤʫ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤʫ ʧʦʣʦʞʝʥʠʶ 

ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʪʨʠ ʛʨʫʧʧʳ ï ʪʨʘʥʟʠʪʥʳʝ, ʰʝʣʴʬʦʚʳʝ ʠ ʛʣʫʙʦʢʦʚʦʜʥʳʝ. 

ʊʨʘʥʟʠʪʥʳʝ ʧʨʦʚʠʥʮʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘ ʩʫʰʝ ʠ ʧʨʠʣʝʛʘʶʱʝʡ 

ʘʢʚʘʪʦʨʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʭʦʨʦʰʦ ʠʣʠ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʠʟʫʯʝʥʳ ʛʝʦʣʦʛʦʨʘʟʚʝʜʢʦʡ ʠ ʦʪʥʦʩʷʪʩʷ 

ʢ ʢʘʪʝʛʦʨʠʠ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ, ʠʭ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʜʦʢʘʟʘʥʘ ʦʪʢʨʳʪʠʝʤ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʬʪʠ ʠ 

ʛʘʟʘ, ʘ ʚ ʪʘʢʠʭ ʧʨʦʚʠʥʮʠʷʭ ʢʘʢ ʊʠʤʘʥʦ-ʇʝʯʦʨʩʢʘʷ ʚʝʜʸʪʩʷ ʜʦʙʳʯʘ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ. 

ʐʝʣʴʬʦʚʳʝ ʧʨʦʚʠʥʮʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʝʜʝʣʘʭ ʘʢʚʘʪʦʨʠʡ, ʚʢʣʶʯʘʶʪ 

ʦʙʣʘʩʪʠ ʢʘʢ ʩ ʜʦʢʘʟʘʥʥʦʡ, ʪʘʢ ʠ ʩ ʧʨʦʛʥʦʟʠʨʫʝʤʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʪʴʶ. 

ɺ ʧʨʝʜʝʣʘʭ ʠʟʫʯʘʝʤʦʛʦ ʨʘʡʦʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʋɺ) ʨʘʟʥʦʛʦ ʤʘʩʰʪʘʙʘ ʦʪʢʨʳʪʳ ʚ 

ʧʨʝʜʝʣʘʭ ʪʘʢʠʭ ʰʝʣʴʬʦʚʳʭ ʧʨʦʚʠʥʮʠʡ, ʢʘʢ ɿʘʧʘʜʥʦ-ɹʘʨʝʥʮʝʚʩʢʘʷ, ɺʦʩʪʦʯʥʦ-ɹʘʨʝʥʮʝʚʩʢʘʷ, 

ʦʩʪʘʣʴʥʳʝ ʰʝʣʴʬʦʚʳʝ ʧʨʦʚʠʥʮʠʠ (ʉʝʚʝʨʦ-ʂʘʨʩʢʘʷ) ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʢʘ ʣʠʰʴ 

ʧʨʦʛʥʦʟʠʨʫʝʤʦʡ, ʪʦ ʝʩʪʴ,  ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʴʶ, ʧʦʩʢʦʣʴʢʫ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʶʞʥʳʭ ʠ ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʦʩʪʘʶʪʩʷ ʝʱʸ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʤʠ 

ʩʝʡʩʤʦʨʘʟʚʝʜʢʦʡ ʠ ʙʫʨʝʥʠʝʤ. ɻʣʫʙʦʢʦʚʦʜʥʳʝ ʧʨʦʚʠʥʮʠʠ ʠʟʫʯʝʥʳ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚʝʩʴʤʘ ʩʣʘʙʦ, ʠʭ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʦʙʱʠʤʠ 

ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ. ɺ ʠʭ ʩʦʩʪʘʚ ʚʢʣʶʯʝʥʳ ʧʦʪʝʥʮʠʘʣʴʥʦ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʝ ʘʨʢʪʠʯʝʩʢʠʝ 

ʧʨʦʚʠʥʮʠʠ: ʅʘʥʩʝʥʘ, ʧʨʠʤʳʢʘʶʱʘʷ ʩ ʩʝʚʝʨʘ ʢ ɿʘʧʘʜʥʦ-ɸʨʢʪʠʯʝʩʢʦʤʫ ʰʝʣʴʬʦʚʦʤʫ ʨʝʛʠʦʥʫ; 

ɸʤʫʥʜʩʝʥʘ, ʧʨʠʤʳʢʘʶʱʘʷ ʢ ʧʦʜʚʦʜʥʦʤʫ ʧʦʜʥʷʪʠʶ ʃʦʤʦʥʦʩʦʚʘ ʚ ʉʝʚʝʨʥʦʤ ʃʝʜʦʚʠʪʦʤ ʦʢʝʘʥʝ, 

ʠ ɺʠʣʴʢʠʮʢʦʛʦ-ʇʦʜʚʦʜʥʠʢʦʚ, ʧʨʠʤʳʢʘʶʱʘʷ ʢ ʰʝʣʴʬʦʚʦʤʫ ʨʝʛʠʦʥʫ ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʤʦʨʷ. 

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.01.2022 ʚ ʨʦʩʩʠʡʩʢʦʤ ʩʝʢʪʦʨʝ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʰʝʣʴʬʘ ɹʘʨʝʥʮʝʚʘ ʠ 

ʇʝʯʦʨʩʢʦʛʦ ʤʦʨʝʡ ʦʪʢʨʳʪʦ 14 ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʋɺ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʝʤʴ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

(ʅʄ) (ʇʨʠʨʘʟʣʦʤʥʦʝ, ɺʘʨʘʥʜʝʡ-ʤʦʨʝ, ʄʝʜʳʥʩʢʦʝ-ʤʦʨʝ, ɼʦʣʛʠʥʩʢʦʝ, ʊʦʙʦʡʩʢʦ-ʄʷʜʩʝʡʩʢʦʝ, 

ɺʦʩʪʦʯʥʦʇʝʨʝʚʦʟʥʦʝ ʠ ɺʘʨʘʥʜʝʡʩʢʦʝ), ʦʜʥʦ ʥʝʬʪʝ-ʛʘʟʦ-ʢʦʥʜʝʥʩʘʪʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ (ʅɻʂʄ) 

(ʉʝʚʝʨʦ-ɻʫʣʷʝʚʩʢʦʝ), ʪʨʠ ʛʘʟʦ-ʢʦʥʜʝʥʩʘʪʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ɻʂʄ) (ʐʪʦʢʤʘʥʦʚʩʢʦʝ, 

ʇʦʤʦʨʩʢʦʝ, ʃʝʜʦʚʦʝ) ʠ ʪʨʠ ʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ɻʄ) (ʉʝʚʝʨʦʂʠʣʴʜʠʥʩʢʦʝ, ʄʫʨʤʘʥʩʢʦʝ, 

ʃʫʜʣʦʚʷʩʢʦʝ). ʊʦʙʦʡʩʢʦ-ʄʷʜʩʝʡʩʢʦʝ, ɺʦʩʪʦʯʥʦ-ʇʝʨʝʚʦʟʥʦʝ ʠ ɺʘʨʘʥʜʝʡʩʢʦʝ ï ʪʨʘʥʟʠʪʥʳʝ ʅʄ: 

ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʠʭ ʟʘʧʘʩʦʚ ʫʯʪʝʥʘ ʧʦ ʩʫʰʝ ʊʠʤʘʥʦ-ʇʝʯʦʨʩʢʦʡ ʅɻʇ. ɺʩʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʪʢʨʳʪʳ 
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ʚ ʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ (1982ï1991 ʛʛ.), ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʨʝʭ ʅʄ: ʤʝʣʢʦʝ ɺʘʨʘʥʜʝʡʤʦʨʝ (1997 ʛ.), 

ʢʨʫʧʥʦʝ ʧʦ ʟʘʧʘʩʘʤ ʄʝʜʳʥʩʢʦʝ-ʤʦʨʝ (1995 ʛ.) ʠ ʪʨʘʥʟʠʪʥʦʝ ɺʦʩʪʦʯʥʦ-ʇʝʨʝʚʦʟʥʦʝ (2017 ʛ.) ʥʘ 

ʇʝʯʦʨʩʢʦʤ ʰʝʣʴʬʝ.  

ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʣʦʢʘʣʠʟʦʚʘʥʦ ʙʦʣʝʝ 75 ʩʪʨʫʢʪʫʨ 

ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʠʟʫʯʝʥʥʦʩʪʠ. ɿʘʧʘʩʳ ʩʚʦʙʦʜʥʦʛʦ ʛʘʟʘ ʢʘʪʝʛʦʨʠʠ ʉ1 ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʦʛʦ 

ʰʝʣʴʬʘ ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʝʝ 4,235 ʪʨʣʥ ʤ3, ʢʘʪʝʛʦʨʠʠ ʉ2 ï 0,643 ʪʨʣʥ ʤ3. ʀʟʚʣʝʢʘʝʤʳʝ ʟʘʧʘʩʳ 

ʢʦʥʜʝʥʩʘʪʘ ʧʦ ʩʫʤʤʝ ʢʘʪʝʛʦʨʠʡ C1 + ʉ2 ʩʦʩʪʘʚʣʷʶʪ 63,944 ʤʣʥ ʪ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ (ʙʦʣʝʝ 90 %) 

ʟʘʧʘʩʦʚ ʛʘʟʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʐʪʦʢʤʘʥʦʚʩʢʦʝ ɻʂʄ, ʚ ʢʦʪʦʨʦʤ ʩʦʩʨʝʜʦʪʦʯʝʥʦ 3,939 ʪʨʣʥ ʤ3 ʛʘʟʘ.  

ʅʘ ɸʨʢʪʠʯʝʩʢʦʤ ʰʝʣʴʬʝ ʚ ʦʩʥʦʚʥʦʤ ʦʪʢʨʳʪʳ ʟʘʧʘʩʳ ʛʘʟʘ. ʕʪʦ ʥʘʢʣʘʜʳʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʩʣʦʞʥʦʩʪʠ ʧʦ ʫʩʢʦʨʝʥʥʦʤʫ ʦʩʚʦʝʥʠʶ ʤʦʨʩʢʠʭ ʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʪʘʢ ʢʘʢ ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʥʝʬʪʠ, ʛʘʟ ʥʫʞʜʘʝʪʩʷ ʚ ʜʦʣʛʦʩʨʦʯʥʳʭ ʢʦʥʪʨʘʢʪʘʭ ʠ ʩʪʘʙʠʣʴʥʦʡ ʩʠʪʫʘʮʠʠ ʚ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ. 

ʅʝʬʪʝʛʘʟʦʚʳʡ ʢʦʤʧʣʝʢʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʜʘʣʝʝ - ʅɻʂ ʈʦʩʩʠʠ)  ɻʪʦ ʤʘʩʰʪʘʙʥʳʡ ʙʣʦʢ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʤʦʨʩʢʘʷ ʥʝʬʪʝʜʦʙʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʦʪʨʘʩʣʴ, ʘ ʥʘʫʯʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʟʨʘʙʦʪʢʠ ɸʨʢʪʠʯʝʩʢʠʭ ʤʦʨʩʢʠʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ - ʚ ʚʘʞʥʝʡʰʫʶ ʧʨʦʙʣʝʤʫ ʠʭ ʦʩʚʦʝʥʠʷ ʠ ʨʝʰʝʥʠʝ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʧʨʦʙʣʝʤ 

ʪʨʝʙʫʝʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ, ʧʨʠʚʣʝʯʝʥʠʝ ʢʘʧʠʪʘʣʘ ʢʦʤʤʝʨʯʝʩʢʠʭ ʬʠʨʤ ʠ ʙʘʥʢʦʚ, ʘ 

ʪʘʢʞʝ ʢʦʥʮʝʥʪʨʘʮʠʶ ʩʠʣ ʫʯʝʥʳʭ. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʩʦʚʤʝʩʪʥʦ ʩ ʥʝʬʪʷʥʳʤʠ ʠ ʛʘʟʦʚʳʤʠ ʢʦʤʧʘʥʠʷʤʠ ʩʪʨʘʥʳ ʧʦʟʚʦʣʠʪ 

ʦʩʫʱʝʩʪʚʠʪʴ ʚʳʩʦʢʦʨʝʥʪʘʙʝʣʴʥʦʝ ʚʥʝʜʨʝʥʠʝ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʘ ʠʤʝʥʥʦ: ʦʙʝʩʧʝʯʠʪʴ 

ʥʠʟʢʦʟʘʪʨʘʪʥʳʡ ʠ ʵʢʦʛʦʣʦʛʠʯʥʳʡ ʚʚʦʜ ʚ ʦʩʚʦʝʥʠʝ ɸʨʢʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʩʫʭʦʛʦ ʛʘʟʘ; ʫʩʢʦʨʠʪʴ 

ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʮʝʥʪʨʦʚ ʥʝʬʪʝʛʘʟʦʜʦʙʳʯʠ ʚ ɸʨʢʪʠʢʝ. 

ɺ ɿʘʧʘʜʥʦʡ ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ ʚʩʝ ʟʘʧʘʩʳ ʥʝʬʪʠ ʅʦʨʚʝʛʠʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤ ʰʝʣʴʬʝ ʩʪʨʘʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ ī ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʉʪʘʥʛʥʝʩʪʠʥʜ (Stangnestind), 

ʢʦʪʦʨʦʝ ʥʘʭʦʜʠʪʩʷ ʥʘ ʜʝʤʘʨʢʘʮʠʦʥʥʦʡ ʣʠʥʠʠ ʤʝʞʜʫ ʅʦʨʚʝʛʠʝʡ ʠ ʈʦʩʩʠʝʡ. Cʦʚʤʝʩʪʥʳʤʠ 

ʫʩʠʣʠʷʤʠ ʨʦʩʩʠʡʩʢʠʭ ʠ ʥʦʨʚʝʞʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʨʦʚʦʜʠʪʩʷ ʨʘʙʦʪʘ ʧʦ ʩʙʣʠʞʝʥʠʶ 

ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʧʨʦʛʨʘʤʤʘʤ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ [ʅʝʬʪʴ ʠ ʛʘʟ..., 2004].  

ʇʨʠʨʦʜʥʳʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʩʣʦʞʥʦʩʪʠ ʘʨʢʪʠʯʝʩʢʦʛʦ ʰʝʣʴʬʘ (ʜʨʝʡʬʫʶʱʠʡ ʣʝʜ ʠ 

ʘʡʩʙʝʨʛʠ, ʧʝʨʝʩʝʯʝʥʥʳʡ ʨʝʣʴʝʬ ʜʥʘ, ʫʷʟʚʠʤʦʩʪʴ ʙʠʦʪʳ) ʩʪʠʤʫʣʠʨʫʶʪ ʧʦʠʩʢ ʠ ʚʥʝʜʨʝʥʠʝ ʙʦʣʝʝ 

ʥʘʜʝʞʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʦʙʳʯʠ ʠ ʪʨʘʥʩʧʦʨʪʘ ʋɺʉ. ɻʣʘʚʥʳʤ ʚʝʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ 

ʷʚʣʷʝʪʩʷ ʤʠʥʠʤʠʟʘʮʠʷ ʨʠʩʢʘ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʟʘ ʩʯʝʪ ʪʝʭʥʦʣʦʛʠʡ çʥʫʣʝʚʳʭè 

ʚʳʙʨʦʩʦʚ ʚ ʤʦʨʝ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ ʠ ʛʘʟʘ ʥʘ ʙʝʨʝʛʦʚʳʭ ʦʙʲʝʢʪʘʭ. 

ɿʘʧʘʜʥʳʡ ʩʝʢʪʦʨ ʈʦʩʩʠʡʩʢʦʡ ʯʘʩʪʠ ɸʨʢʪʠʢʠ ï ɻ ʪʦ ʢʨʫʧʥʝʡʰʠʝ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʝ 

ʧʨʦʚʠʥʮʠʡ ʤʠʨʘ: ʊʠʤʘʥʦ-ʇʝʯʦʨʩʢʘʷ, ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʘʷ, ʂʘʨʩʢʘʷ ʤʦʨʩʢʘʷ ʥʝʬʪʝʥʦʩʥʘʷ 

ʧʨʦʚʠʥʮʠʷ, ʦʪʢʨʳʪʘ ʢʨʫʧʥʝʡʰʘʷ ʥʝʬʪʝʛʘʟʦʥʦʩʥʘʷ ʤʝʛʘʧʨʦʚʠʥʮʠʷ ʥʘ ʟʘʧʘʜʥʦʘʨʢʪʠʯʝʩʢʦʤ 
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ʰʝʣʴʬʝ: ʚ ʝʝ ʩʦʩʪʘʚʝ ʚʳʜʝʣʝʥʳ ɿʘʧʘʜʥʦ-ɹʘʨʝʥʮʝʚʩʢʘʷ, ɺʦʩʪʦʯʥʦ-ɹʘʨʝʥʮʝʚʩʢʘʷ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʝ ʧʨʦʚʠʥʮʠʠ.  

ɺ ʨʦʩʩʠʡʩʢʦʤ ʩʝʢʪʦʨʝ ɸʨʢʪʠʢʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʠ ʜʝʡʩʪʚʫʶʪ ʥʝʩʢʦʣʴʢʦ ʨʦʩʩʠʡʩʢʠʭ 

ʧʨʦʝʢʪʦʚ ʧʦ ʜʦʙʳʯʝ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʘ ʰʝʣʴʬʝ ɸʨʢʪʠʢʠ, ʥʘʧʨʠʤʝʨ, ʥʝʬʪʷʥʘʷ ʧʣʘʪʬʦʨʤʘ 

çʇʨʠʨʘʟʣʦʤʥʘʷè, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʇʨʠʨʘʟʣʦʤʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʧʦʨʪʦʚʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʢʦʤʧʣʝʢʩ çɺʘʨʘʥʜʝʡè ʚ ʨʘʡʦʥʝ ɺʘʨʘʥʜʝʡʩʢʦʡ ʛʫʙʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʤʦʨʩʢʠʤ ʧʫʪʝʤ ʵʢʩʧʦʨʪʥʦʡ ʥʝʬʪʠ ʠ ʇʝʩʯʘʥʦʦʟʸʨʩʢʦʝ ʥʝʬʪʷʥʦʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʝ (ʦ. ʂʦʣʛʫʝʚ). 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʤʝʞʜʫ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʩʚʦʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ɹʘʨʝʥʮʝʚʘ ʠ ʂʘʨʩʢʦʛʦ ʤʦʨʝʡ ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʇʝʯʦʨʩʢʦʛʦ ʤʦʨʷ, ʠ ʦʧʘʩʥʦʩʪʴʶ 

ʫʪʨʘʪʳ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚʩʣʝʜʩʪʚʠʝ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, ʜʨʫʛʠʭ ʵʢʟʦʛʝʥʥʳʭ ʠ 

ʵʥʜʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʨʝʙʫʶʪ ʢʦʤʧʣʝʢʩʥʳʭ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʦʟʜʘʥʠʝ ʝʜʠʥʦʡ 

ʩʠʩʪʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʥʦʟʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʜʨʫʛʠʭ 

ʚʠʜʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨʠʥʷʪʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ.  

ʂʨʦʤʝ ʪʦʛʦ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ ʧʨʦʮʝʩʩʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʪʦʢʦʚ ʨʘʩʩʝʠʚʘʥʠʷ 

ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʛʘʟʦʚ (ʋɺɻ) ʠʟ ʟʘʣʝʞʝʡ ʠ ʦʯʘʛʦʚ ʛʝʥʝʨʘʮʠʠ ʩ ʬʦʥʦʚʳʤʠ ʛʝʦʭʠʤʠʯʝʩʢʠʤʠ 

ʧʦʣʷʤʠ ʚ ʩʫʙʘʢʚʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ.  

ʕʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʤʝʶʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʰʝʣʴʬʦʚʳʭ ʟʦʥ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ ʚ ʩʚʷʟʠ 

ʩ ʠʭ ʚʳʩʦʢʠʤ ʥʝʬʪʝʛʘʟʦʛʝʥʝʨʘʮʠʦʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʠʥʪʝʥʩʠʚʥʳʤ 

ʧʨʦʤʳʰʣʝʥʥʳʤ ʦʩʚʦʝʥʠʝʤ, ʪʘʢ ʢʘʢ ʧʨʠʨʦʜʥʳʡ ʛʘʟ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʥʦʩʠʪ ʧʦʜʘʚʣʷʶʱʠʡ 

ʚʢʣʘʜ ʚ ʧʦʪʨʝʙʣʝʥʠʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ.  

ɺ ʇʝʯʦʨʩʢʦʤ ʤʦʨʝ ʥʘ ʘʢʚʘʪʦʨʠʘʣʴʥʦʤ ʧʨʦʜʦʣʞʝʥʠʠ ʊʠʤʘʥʦ-ʇʝʯʦʨʩʢʦʡ ʅɻʇ ʟʦʥʘ 

ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʦʛʦ ʤʝʣʢʦʚʦʜʴʷ (ɿʇʄʄ) ʩ ʛʣʫʙʠʥʘʤʠ ʤʦʨʷ ʤʝʥʝʝ 10-15 ʤ ʠ, ʦʩʦʙʝʥʥʦ, ʟʦʥʘ 

ʧʨʝʜʝʣʴʥʦʛʦ ʤʝʣʢʦʚʦʜʴʷ ʩ ʛʣʫʙʠʥʘʤʠ ʜʦ 3-5 ʤ, ʦʭʚʘʪʳʚʘʝʪ ʦʙʰʠʨʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʪʨʘʥʟʠʪʥʦʡ 

ʟʦʥʳ ï 9,8 ʪʳʩ. ʢʤ2 ʠ ʷʚʣʷʝʪʩʷ ʥʘʠʤʝʥʝʝ ʠʟʫʯʝʥʥʦʡ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʟʦʥʦʡ ʰʝʣʴʬʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʡʦʥ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʚ ʩʚʷʟʠ ʩ ʚʳʭʦʜʦʤ 

ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ ʚ ʘʢʚʘʪʦʨʠʶ ʇʝʯʦʨʩʢʦʡ ʛʫʙʳ. 

 

1.2 ʆʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ, ʧʫʪʠ 

ʤʠʛʨʘʮʠʠ, ʛʨʘʥʠʯʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʦʢʝʘʥʘ 

ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʚʦʜʥʦʡ ʪʦʣʱʝ ʦʢʘʟʳʚʘʶʪ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʨʘʡʦʥʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʪʝʯʝʥʠʡ ʠ ʩʪʨʘʪʠʬʠʢʘʮʠʠ 

ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʤʦʨʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʧʨʦʠʩʭʦʜʠʪ ʣʠʙʦ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ, ʣʠʙʦ ʚ 

ʧʨʠʜʦʥʥʦʤ ʩʣʦʝ, ʥʦ ʚ ʧʝʨʠʦʜʳ ʚʩʧʳʰʝʢ ʮʚʝʪʝʥʠʷ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʩʫʱʝʩʪʚʝʥʥʦ 

ʤʝʥʷʝʪʩʷ. ɹʘʨʝʥʮʝʚʦ ʤʦʨʝ ï ʩʘʤʘʷ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʘʷ ʘʢʚʘʪʦʨʠʷ ʥʘ ʩʝʚʝʨʝ ʈʦʩʩʠʠ. ʉʣʝʜʫʝʪ 
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ʫʯʝʩʪʴ, ʯʪʦ ʚ ʩʚʷʟʠ ʩ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʘʣʴʥʦʩʪʴʶ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʦʢʝʘʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ 

ʚ ʤʦʨʝ ʠʤʝʶʪ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʫʶ ʩʝʟʦʥʥʫʶ ʮʠʢʣʠʯʥʦʩʪʴ. 

ʉʦʜʝʨʞʘʥʠʝ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʤʠʢʨʦʩʣʦʝ (ʠʥʪʝʨʬʝʡʩ ʚʦʜʘ ï 

ʚʦʟʜʫʭ ʪʦʣʱʠʥʦʡ 200 ï 300 ʤʢʤ) ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ çʪʦʣʩʪʦʤè 

ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ, ʥʦ ʟʘʚʠʩʠʪ ʦʪ ʨʝʞʠʤʘ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʚʦʜ. ʇʨʠ ʩʠʣʝ ʚʝʪʨʘ ʙʦʣʝʝ 3 ʙʘʣʣʦʚ 

ʦʥʦ ʨʝʟʢʦ ʧʘʜʘʝʪ.  

ʇʨʠ ʧʦʧʘʜʘʥʠʠ ʥʝʬʪʠ ʚ ʤʦʨʩʢʫʶ ʩʨʝʜʫ ʩʢʣʘʜʳʚʘʝʪʩʷ ʩʣʦʞʥʘʷ ʜʠʥʘʤʠʯʥʘʷ ʩʠʩʪʝʤʘ, 

ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ ʧʨʝʚʨʘʱʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʷʚʣʷʶʪʩʷ ʬʫʥʢʮʠʝʡ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ ʠ ʚ ʥʝʤʘʣʦʡ ʩʪʝʧʝʥʠ ï ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ. ʂ ʯʠʩʣʫ 

ʚʘʞʥʝʡʰʠʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚʣʠʷʶʱʠʭ ʥʘ ʩʦʩʪʦʷʥʠʝ ʥʝʬʪʠ ʢʘʢ ʩʫʙʩʪʨʘʪʘ, 

ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʪʝʤʧʝʨʘʪʫʨʫ, ʩʦʣʝʥʦʩʪʴ ʠ ʧʣʦʪʥʦʩʪʴ ʚʦʜʳ, ʩʪʨʘʪʠʬʠʢʘʮʠʶ ʚʦʜʥʦʡ ʪʦʣʱʠ, 

ʪʝʯʝʥʠʷ ʠ ʚʦʣʥʝʥʠʝ, ʣʝʜʦʚʳʡ ʨʝʞʠʤ ʚʦʜʦʝʤʘ.  

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʜʥʦʡ ʩʨʝʜʳ ʚʣʠʷʶʪ ʥʘ ʚʷʟʢʦʩʪʴ ʥʝʬʪʠ, ʠʩʧʘʨʝʥʠʝ, 

ʨʘʩʪʝʢʘʥʠʝ, ʘ ʪʘʢʞʝ ʝʝ ʘʛʨʝʛʠʨʦʚʘʥʠʝ. ʂ ʵʪʠʤ ʬʘʢʪʦʨʘʤ ʩʣʝʜʫʝʪ ʜʦʙʘʚʠʪʴ ʩʦʜʝʨʞʘʥʠʝ 

ʚʟʚʝʰʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ. ɺʟʚʝʩʴ ʚʦ ʤʥʦʛʦʤ ʚʣʠʷʝʪ ʥʘ ʘʛʨʝʛʠʨʦʚʘʥʠʝ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʩʘʞʜʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʥʘ ʜʥʦ.  

ʆʩʦʙʝʥʥʦʩʪʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʟʘʣʠʚʘ ʦʧʨʝʜʝʣʷʶʪ ʚʳʙʦʨ ʤʝʪʦʜʦʚ ʣʠʢʚʠʜʘʮʠʠ 

ʥʝʬʪʷʥʳʭ ʧʷʪʝʥ ʚ ʘʢʚʘʪʦʨʠʠ ʧʨʠ ʘʚʘʨʠʡʥʳʭ ʨʘʟʣʠʚʘʭ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʤʝʨ, 

ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʫʤʝʥʴʰʝʥʠʝ ʚ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʡ ʩ ʩʫʜʦʚ, ʦʪ 

ʫʩʪʘʥʦʚʦʢ ʠ ʫʩʪʨʦʡʩʪʚ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʢʦʥʚʝʥʮʠʷʤʠ ʠ ʧʨʘʚʦʚʳʤʠ ʘʢʪʘʤʠ 

(ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʤʦʨʩʢʦʡ ʢʦʜʝʢʩ ʧʦ ʦʧʘʩʥʳʤ ʛʨʫʟʘʤ (1965ʛ.), ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʚʝʥʮʠʷ ʧʦ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʟʘʛʨʷʟʥʝʥʠʷ ʩ ʩʫʜʦʚ (MARPOL) (1973 ʠ 1978 ʛʛ), ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʚʝʥʮʠʷ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʛʦʪʦʚʥʦʩʪʠ ʥʘ ʩʣʫʯʘʡ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʬʪʴʶ, ʙʦʨʴʙʝ ʩ ʥʠʤ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ, 

ʢʦʥʚʝʥʮʠʷ ɹɿʅʉ/OPRC (1990ʛ.), ʢʦʥʚʝʥʮʠʷ ʆʆʅ ʧʦ ʤʦʨʩʢʦʤʫ ʧʨʘʚʫ (1982ʛ.)) (ɸʣʝʢʩʘʥʜʨʦʚʘ, 

ɸʣʝʢʩʘʥʜʨʦʚʘ, 2023). 

ʆʙʣʠʢ ʰʝʣʴʬʘ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʵʢʟʦʛʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʚ ʢʦʪʦʨʳʭ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʪʘʢʞʝ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ  

(ʚ ʪʦʤ ʯʠʩʣʝ, ʥʝʬʪʝʧʨʦʜʫʢʪʳ), ʢʘʢ ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ ʪʝʨʨʠʛʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʩʘʜʦʯʥʦʛʦ 

ʚʝʱʝʩʪʚʘ ʚʦ ʚʟʚʝʰʝʥʥʦʡ, ʢʦʣʣʦʠʜʥʦʡ, ʨʘʩʪʚʦʨʝʥʥʦʡ ʬʦʨʤʘʭ. ɺʦʟʚʨʘʱʘʷʩʴ ʢ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʠ 

ʤʦʨʬʦʩʪʨʫʢʪʫʨʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʘʢʚʘʪʦʨʠʠ, ʦʧʠʩʘʥʥʳʭ ʨʘʥʝʝ ʨʘʟʣʠʯʥʳʤʠ ʘʚʪʦʨʘʤʠ 

[ɹʠʦʛʝʦʭʠʤʠʷé,1982; ʇʘʚʣʠʜʠʩ ʠ ʜʨ, 1998; ʈʦʤʘʥʢʝʚʠʯ, ɺʝʪʨʦʚ, 2001], ʦʪʤʝʪʠʤ, ʯʪʦ ʜʣʷ 

ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʭʘʨʘʢʪʝʨʥʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʤʝʭʘʥʠʯʝʩʢʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʦʩʘʜʦʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʥʘʜ ʭʠʤʠʯʝʩʢʦʡ ʠ ʙʠʦʛʝʥʥʦʡ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʝʱʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʯʝʨʪʘʤʠ ʧʦʣʷʨʥʦʛʦ ʣʠʪʦʛʝʥʝʟʘ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ ʠ ʣʠʪʦʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʧʦʨʦʜ, 
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ʩʣʘʛʘʶʱʠʭ ʧʦʙʝʨʝʞʴʝ, ʜʥʦ ʠ ʦʩʪʨʦʚʘ ʙʘʩʩʝʡʥʘ [ʂʣʝʥʦʚʘ, 1960; ɹʠʦʛʝʦʭʠʤʠʷ..., 1982; ʗʰʠʥ ʠ ʜʨ., 

1990; ʇʘʚʣʠʜʠʩ ʠ ʜʨ., 1998]. 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʤʦʤʝʥʪʫ ʚʢʣʘʜ ʵʥʜʦʛʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʧʦʩʪʘʚʢʝ ʥʝʬʪʷʥʳʭ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ɸʨʢʪʠʯʝʩʢʠʭ ʤʦʨʷʭ ʠʟʫʯʝʥ ʩʣʘʙʦ ʠ ʥʦʩʠʪ ʬʨʘʛʤʝʥʪʘʨʥʳʡ ʭʘʨʘʢʪʝʨ. ʆʨʛʘʥʦ-

ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʳʧʦʣʥʝʥʥʳʝ ʧʦ ʨʘʟʨʝʟʫ ʩʢʚʘʞʠʥʳ ʥʘ ʐʪʦʢʤʘʥʦʚʩʢʦʤ ɻʄʂ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʠʛʨʠʨʫʶʱʠʝ ʛʘʟʳ ʷʚʣʷʶʪʩʷ ʩʚʦʝʛʦ ʨʦʜʘ ʵʣʣʶʝʥʪʦʤ, ʵʢʩʪʨʘʛʠʨʫʶʱʠʤ ʠʟ ʧʦʨʦʜ 

ʨʘʟʣʠʯʥʳʝ ʵʣʝʤʝʥʪʳ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʇɸʋ [ʇʝʪʨʦʚʘ, 1999]. ɼʝʪʘʣʴʥʳʝ ʙʠʪʫʤʠʥʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʠʟʦʪʦʧʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʧʦʜʪʚʝʨʜʠʪʴ ʵʥʜʦʛʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʧʝʨʚʠʯʥʦʛʦ ʛʣʫʙʠʥʥʦʛʦ 

ʬʣʶʠʜʘ ʪʠʧʘ çʥʝʬʪʷʥʳʭ ʚʦʜè [ʃʝʠʥ ʠ ʜʨ., 1997, 1998, ʉʦʣʦʚʴʝʚ ʠ ʜʨ., 1999].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʵʥʜʦʛʝʥʥʦʛʦ ʧʦʜʪʦʢʘ ʚ 

ʧʨʠʜʦʥʥʫʶ ʤʦʨʩʢʫʶ ʩʨʝʜʫ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʇɸʋ. ʄʘʩʰʪʘʙʳ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ 

ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʙʲʝʤʳ ʧʦʩʪʫʧʣʝʥʠʷ ʚʝʱʝʩʪʚʘ. 

 

ɻʨʘʥʠʯʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʩʪʨʫʢʪʫʨʝ ʦʢʝʘʥʘ  

ʂʦʥʪʠʥʝʥʪ ʠ ʤʦʨʩʢʠʝ ʙʘʩʩʝʡʥʳ ʷʚʣʷʶʪʩʷ ʜʚʫʤʷ ʩʦʩʪʘʚʥʳʤʠ ʯʘʩʪʷʤʠ ʝʜʠʥʦʡ ʵʢʦʩʠʩʪʝʤʳ, 

ʧʨʠʯʝʤ ʣʶʙʳʝ ʠʟʤʝʥʝʥʠʷ (ʜʘʞʝ ʩʘʤʳʝ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ) ʥʘ ʢʦʥʪʠʥʝʥʪʝ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʥʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʦʝʤʦʚ ʠ ʦʪʢʨʳʪʳʭ ʤʦʨʩʢʠʭ 

ʘʢʚʘʪʦʨʠʡ. ʇʨʦʮʝʩʩʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚʝʱʝʩʪʚʘ ʚ ʦʢʝʘʥʝ ʥʦʩʷʪ ʦʙʳʯʥʦ ʥʝʩʪʘʙʠʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʬʠʟʠʯʝʩʢʠʭ, ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʨʘʩʧʨʝʜʝʣʝʥʘ ʥʝ 

ʨʘʚʥʦʤʝʨʥʦ, ʘ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʚ ʫʟʢʠʭ ʟʦʥʘʭ ʘʢʪʠʚʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ 

ʷʚʣʷʶʪʩʷ ʛʨʘʥʠʯʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʦʢʝʘʥʘ.  

ʅʘ ʵʪʠʭ ʘʢʪʠʚʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʧʨʦʠʩʭʦʜʠʪ ʨʝʟʢʦʝ ʩʢʘʯʢʦʦʙʨʘʟʥʦʝ ʠʟʤʝʥʝʥʠʝ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʧʦ ʦʙʝ ʩʪʦʨʦʥʳ ʦʪ ʪʘʢʠʭ ʛʨʘʥʠʯʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʥʦʩʷʪ ʨʘʟʣʠʯʥʳʡ ʭʘʨʘʢʪʝʨ. ʇʦʵʪʦʤʫ ʵʪʠ ʘʢʪʠʚʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ 

ʧʨʠʨʦʜʥʳʝ ʙʘʨʴʝʨʳ. ʆʩʪʘʣʴʥʳʝ ʯʘʩʪʠ ʦʢʝʘʥʘ ʷʚʣʷʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʜʥʦʨʦʜʥʳʤʠ, ʭʠʤʠʯʝʩʢʠ 

ʠʥʝʨʪʥʳʤʠ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʤʘʣʦʘʢʪʠʚʥʳʤʠ ʦʙʣʘʩʪʷʤʠ. ʕʪʠʤ ʬʨʦʥʪʘʣʴʥʳʤ, ʙʘʨʴʝʨʥʳʤ ʟʦʥʘʤ 

ʩʚʦʡʩʪʚʝʥʥʳ ʙʦʣʴʰʠʝ ʛʨʘʜʠʝʥʪʳ ʩʢʦʨʦʩʪʠ ʠ ʧʣʦʪʥʦʩʪʠ ʚʦʜ, ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʠʥʪʝʥʩʠʚʥʳʝ 

ʩʨʝʜʥʝʤʘʩʰʪʘʙʥʳʝ ʮʠʨʢʫʣʷʮʠʠ ʥʘʧʦʜʦʙʠʝ ʘʥʪʠ- ʠ ʮʠʢʣʦʥʠʯʝʩʢʠʭ ʚʠʭʨʝʡ ʘʪʤʦʩʬʝʨʳ.  

ʉ ʦʢʝʘʥʠʯʝʩʢʠʤʠ ʚʠʭʨʷʤʠ ʩʚʷʟʘʥʳ ʚʩʝ ʬʨʦʥʪʘʣʴʥʳʝ ʨʘʟʜʝʣʳ, ʢʦʪʦʨʳʝ ʫʚʝʣʠʯʠʚʘʶʪ ʧʣʦʱʘʜʴ 

ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʚʦʜʥʳʭ ʤʘʩʩ ʠ ʚʦʚʣʝʢʘʶʪ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʛʣʫʙʠʥʥʳʝ ʠ 

ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ. ʇʦ ʦʙʝ ʩʪʦʨʦʥʳ ʦʪ ʵʪʠʭ ʨʘʟʜʝʣʦʚ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚʦʜʳ ʩ ʨʘʟʥʳʤʠ 

ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʦʣʝʥʦʩʪʠ. ʐʠʨʠʥʘ ʥʘʠʙʦʣʝʝ ʨʝʟʢʠʭ ʬʨʦʥʪʘʣʴʥʳʭ ʟʦʥ ʢʦʣʝʙʣʝʪʩʷ 

ʦʪ 50 ʜʦ 500 ʤ. ɺʠʭʨʠ ʬʨʦʥʪʘʣʴʥʳʭ ʪʝʯʝʥʠʡ ʚ ʩʚʦʠʭ ʧʦʛʨʘʥʠʯʥʳʭ ʯʘʩʪʷʭ, ʙʫʜʫʯʠ ʤʥʦʛʦ ʪʝʧʣʝʝ 

ʠʣʠ ʤʥʦʛʦ ʭʦʣʦʜʥʝʝ ʦʢʨʫʞʘʶʱʝʡ ʚʦʜʳ, ʦʙʣʘʜʘʶʪ ʨʝʟʢʦ ʦʪʣʠʯʘʶʱʠʤʠʩʷ ʦʪ ʥʝʝ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ 

ʠ ʚʠʜʦʚʳʤ ʩʦʩʪʘʚʦʤ ʬʠʪʦ- ʠ ʟʦʦʧʣʘʥʢʪʦʥʘ. ʊʘʢʠʝ çʩʢʦʧʣʝʥʠʷè ʞʠʟʥʠ ʥʘ ʛʨʘʥʠʮʘʭ ʨʘʟʜʝʣʘ 
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ʚʦʜʥʳʭ ʤʘʩʩ ʠ ʚ ʧʦʛʨʘʥʠʯʥʳʭ ʩʣʦʷʭ ʩ ʜʥʦʤ ʠ ʙʝʨʝʛʦʤ ʠʤʝʶʪ ʚʘʞʥʝʡʰʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʙʠʦʛʝʦʭʠʤʠʯʩʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʦʢʝʘʥʘ ʦʢʝʘʥʘ [ʃʝʙʝʜʝʚ, 1986].  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʚʦʜ ʦʪʢʨʳʪʳʭ ʨʘʡʦʥʦʚ 

ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʜʦʚʦʣʴʥʦ ʦʜʥʦʨʦʜʥʦ (0,05 ï 0,15 ʤʛ/ʣ) ʩ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ (ʜʦ 0,4 

ʤʛ/ʣ) ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʤʦʨʷ. ɺʙʣʠʟʠ ʥʝʬʪʷʥʳʭ ʧʣʘʪʬʦʨʤ ʠ ʚʜʦʣʴ ʦʩʥʦʚʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʤʘʨʰʨʫʪʦʚ ʩʦʜʝʨʞʘʥʠʝ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʘ ʧʦʨʷʜʦʢ ʚʳʰʝ, ʯʝʤ ʚ ʦʪʢʨʳʪʳʭ ʯʘʩʪʷʭ ʤʦʨʷ. 

ɺ ʟʘʛʨʷʟʥʝʥʥʳʭ ʵʩʪʫʘʨʠʷʭ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʝʬʪʠ ʜʦʩʪʠʛʘʝʪ 5 ï 160 ʤʛ/ʢʛ, 

ʩʥʠʞʘʷʩʴ ʚ ʦʪʣʦʞʝʥʠʷʭ ʦʪʢʨʳʪʳʭ ʤʦʨʩʢʠʭ ʦʙʣʘʩʪʝʡ ʜʦ 0.1 ï 1 ʤʛ/ʢʛ [Lemenkova, 2004]. 

 

1.3 Cʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠʟʫʯʝʥʥʦʩʪʠ  
 

ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʠʡ ʰʝʣʴʬ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʩʪʘʣ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʳʭ ʚ 

ʛʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ.  

ɺ ʩʚʷʟʠ ʩ ʧʦʣʫʯʝʥʠʝʤ ʥʦʚʦʡ ʙʘʪʠʤʝʪʨʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʟʘ ʨʫʙʝʞʦʤ ʙʳʣʠ ʩʦʟʜʘʥʳ 

ʥʦʚʳʝ ʢʘʨʪʳ ʨʝʣʴʝʬʘ ʜʥʘ ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ [Heezen, 1971; Heezen, 1975]. 

ʇʦʷʚʠʣʠʩʴ ʪʘʢʞʝ ʥʦʚʳʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʙʘʪʠʤʝʪʨʠʯʝʩʢʠʝ ʢʘʨʪʳ [ɻʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ 

ʢʘʨʪʘ ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ 1:5000000, 1963], ʦʭʚʘʪʳʚʘʶʱʠʝ ʚʩʝ ʘʢʚʘʪʦʨʠʠ ʉʝʚʝʨʥʦʛʦ 

ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ, ʢʘʨʪʘ ʨʝʣʴʝʬʘ ʜʥʘ ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ ʤʘʩʰʪʘʙʦʤ 1:5 000000 

(ʧʨʦʝʢʮʠʷ ʩʪʝʨʝʦʛʨʘʬ, ʠʟʜʘʪʝʣʴʩʪʚʘ ɻʋʅʠʆ ʄʆ, ɺʅʀʀʆʢʝʘʥʛʝʦʣʦʛʠʷ, ʈɸʅ, 1998, ʎʝʥʪʨʘʣʴʥʳʡ 

ɸʨʢʪʠʯʝʩʢʠʡ ʙʘʩʩʝʡʥ ʤʘʩʰʪʘʙʦʤ 1:2500000, ʧʦ ʧʘʨʘʣʣʝʣʠ 75 [ʇʨʦʝʢʮʠʷ ʩʪʝʨʝʦʛʨʘʬ, 

ʠʟʜʘʪʝʣʴʩʪʚʘ ɻʋʅʠʆ ʄʆ ʈʌ, 2002], ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʠʟʜʘʥʥʘʷ ʚ 1995  ʦʨʦʛʨʘʬʠʯʝʩʢʘʷ 

ʢʘʨʪʘ ɸʨʢʪʠʯʝʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʧʦʜ ʨʝʜʘʢʮʠʝʡ ɻ. ɼ. ʅʘʨʳʰʢʠʥʘ.  ʈʝʟʫʣʴʪʘʪʦʤ ʚʳʧʦʣʥʝʥʥʦʡ 

ʨʘʙʦʪʳ ʩʪʘʣʘ ʩʦʟʜʘʥʥʘʷ ʚ 2015 ʛ. ʚʦ ɺʅʀʀʆʢʝʘʥʛʝʦʣʦʛʠʷ çɻʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʉʝʚʝʨʥʦʛʦ 

ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘè ʤʘʩʰʪʘʙʘ 1: 5 000 000 [ɸʨʢʪʠʯʝʩʢʠʡ ʙʘʩʩʝʡʥ - ʛʝʦʣʦʛʠʷ ʠ ʤʦʨʬʦʣʦʛʠʷ, 2017; 

Skolotnev, 2017]. ʊʘʢ, ʚʩʝ ʧʦʢʨʳʪʠʷ ɻʀʉ ʢʘʨʪ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʶʞʥʫʶ ʯʘʩʪʴ ɹʘʨʝʥʮʝʚʦ-ʂʘʨʩʢʦʛʦ 

ʰʝʣʴʬʘ, ʜʣʷ ʫʜʦʙʩʪʚʘ ʧʦʣʴʟʦʚʘʥʠʷ ʩʦʩʪʦʷʪ ʠʟ ʦʪʜʝʣʴʥʳʭ ʧʣʘʥʰʝʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʠʟʜʘʪʝʣʴʩʢʠʤ ʣʠʩʪʘʤ ɻɻʂ-1000. ʇʦʣʥʳʡ ʥʘʙʦʨ ʜʘʥʥʳʭ ʩʦʜʝʨʞʠʪʩʷ ʚ ʦʪʜʝʣʴʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʘʢʝʪʘʭ ʧʦ ʢʘʞʜʦʤʫ ʢʦʤʧʣʝʢʪʫ ɻɻʂ-1000. ʆʩʥʦʚʥʳʝ ʢʘʨʪʳ ʢʦʤʧʣʝʢʪʦʚ ɻɻʂ-

1000: ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʣʠʪʦʣʦʛʠʯʝʩʢʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ 

(ʇʨʠʣʦʞʝʥʠʝ ɸ, ʨʠʩʫʥʦʢ 1.3.1), ʪʝʢʪʦʥʠʯʝʩʢʘ,̫ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʘ,̫ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʘ,̫ 

ʧʨʦʛʥʦʟʘ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ). 

ɺ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʫʙʣʠʢʘʮʠʠ ʢʘʨʪ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʨʘʙʦʪʳ ʧʦ ʧʨʦʙʣʝʤʝ ʚʥʝʰʥʠʭ 

ʛʨʘʥʠʮ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʰʝʣʴʬʘ (ɺɻʂʐ) ʠ ʟʘʱʠʪʝ ʟʘʷʚʢʠ, ʦʙʦʩʥʦʚʳʚʘʶʱʝʡ ʚʥʝʰʥʠʝ ʛʨʘʥʠʮʳ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʰʝʣʴʬʘ ʈʦʩʩʠʠ. ʇʨʦʜʚʠʞʝʥʠʝ ʛʨʘʥʠʮʳ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʰʝʣʴʬʘ ʈʦʩʩʠʠ ʚ 

ʛʣʫʙʴ ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ ʠʤʝʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʘʢ ʜʣʷ ʦʙʦʨʦʥʥʳʭ 
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ʠʥʪʝʨʝʩʦʚ ʩʪʨʘʥʳ, ʪʘʢ ʠ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʝʝ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ ʙʘʟʳ, ʫʯʠʪʳʚʘʷ ʚʳʩʦʢʫʶ 

ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʳʭ ʨʘʡʦʥʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ. ɻʝʦʣʦʛʠʯʝʩʢʦʝ 

ʦʙʦʩʥʦʚʘʥʠʝ ʧʦʣʦʞʝʥʠʷ ʚʥʝʰʥʝʡ ʛʨʘʥʠʮʳ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʰʝʣʴʬʘ ʩʚʦʜʠʪʩʷ ʢ ʚʳʷʚʣʝʥʠʶ 

ʝʜʠʥʩʪʚʘ ʩʪʨʫʢʪʫʨ ʦʢʝʘʥʘ, ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʦʪʥʦʩʠʪʩʷ ʢ ʩʧʦʨʥʳʤ ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʘʚʦʚʳʭ 

ʛʨʘʥʠʮ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʰʝʣʴʬʘ, ʩʦ ʩʪʨʫʢʪʫʨʘʤʠ ʥʘ ʰʝʣʴʬʝ ʠʣʠ ʧʦʙʝʨʝʞʴʝ, ʘ ʪʘʢʞʝ ʢ 

ʫʩʪʘʥʦʚʣʝʥʠʶ ʧʦʜʥʦʞʠʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʩʢʣʦʥʘ ʠ ʤʦʱʥʦʩʪʠ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʚ ʟʦʥʘʭ 

ʚʥʝʰʥʝʡ ʛʨʘʥʠʮʳ ʧʦʜʚʦʜʥʦʡ ʦʢʨʘʠʥʳ ʤʘʪʝʨʠʢʘ [ɻʣʫʤʦʚ, 2005]. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʧʨʝʜʝʣʘʭ 

ʩʦʙʩʪʚʝʥʥʦ ɸʨʢʪʠʯʝʩʢʦʛʦ ʰʝʣʴʬʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ ʚʥʝʰʥʝʡ 

ʛʨʘʥʠʮʳ ʨʦʩʩʠʡʩʢʦʡ ʩʪʦʨʦʥʦʡ ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʝʪʩʷ ʧʨʠʥʷʪʠʶ ʩʝʢʪʦʨʘʣʴʥʳʭ ʛʨʘʥʠʮ ʥʘ ʚʦʩʪʦʢʝ 

(ʩ ʉʐɸ ʚ ʏʫʢʦʪʩʢʦʤ ʤʦʨʝ) ʠ ʥʘ ʟʘʧʘʜʝ (ʩ ʅʦʨʚʝʛʠʝʡ ʚ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ) [ɸʨʢʪʠʢʘ ʥʘ ʧʦʨʦʛʝ..., 

2000], ʛʜʝ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʦʙʲʝʢʪʦʤ ʩʯʠʪʘʝʪʩʷ 70-ʢʠʣʦʤʝʪʨʦʚʦʝ ʦʙʨʘʟʦʚʘʥʠʝ - ʩʚʦʜ 

ʌʝʜʳʥʩʢʦʛʦ. ʉʦʚʨʝʤʝʥʥʘʷ ʩʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʅʦʨʚʝʛʠʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʩʚʦʝʥʠʝ ʶʞʥʳʭ ʨʘʡʦʥʦʚ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʧʝʨʝʤʝʱʝʥʠʝʤ 

ʨʘʡʦʥʦʚ ʜʦʙʳʯʠ ʥʘ ʩʝʚʝʨ [ʅʘʙʦʢ, 2011].  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʜʨʦʙʥʦʛʦ ʘʥʘʣʠʟʘ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ 

ʥʦʨʚʝʞʩʢʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʛʦʨʥʘʷ ʧʦʨʦʜʘ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ ʠʜʝʥʪʠʯʥʘ ʧʦʨʦʜʝ, 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʩʥʦʚʫ ʜʥʘ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ, ʠ ʯʪʦ ʫʛʣʝʚʦʜʦʨʦʜʳ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʟʘʣʝʛʘʶʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʩʣʘʥʮʝʚʳʭ ʥʝʬʪʝʤʘʪʝʨʠʥʩʢʠʭ ʧʦʨʦʜʘʭ. ʆʜʥʘʢʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʠʭ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 10 %, ʯʪʦ ʛʦʨʘʟʜʦ ʥʠʞʝ, ʯʝʤ ʚ ʘʥʘʣʦʛʠʯʥʳʭ ʧʦʨʦʜʘʭ ʥʘ 

ʰʝʣʴʬʝ ʉʝʚʝʨʥʦʛʦ ʤʦʨʷ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ʅʦʨʚʝʛʠʠ [R¬en, 2008]. 

ʐʧʠʮʙʝʨʛʝʥ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʦʷʚʣʝʥʠʝ ʧʨʦʪʠʚʦʨʝʯʠʚʳʭ ʤʦʜʝʣʝʡ ʨʘʟʚʠʪʠʷ ʝʛʦ ʜʨʝʚʥʠʭ 

ʩʪʨʫʢʪʫʨ: Harland, 1961; Gee, Page,1994; ʂʫʟʥʝʮʦʚ, 2009, ʠ ʜʨ., ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ, 

ʵʪʘʣʦʥʥʳʭ ʨʘʡʦʥʦʚ ʜʣʷ ʜʦʢʝʤʙʨʠʷ ɿʘʧʘʜʥʦʡ ɸʨʢʪʠʢʠ. ɽʛʦ ʠʟʫʯʝʥʠʝ ʩʦʟʜʘʝʪ ʦʩʥʦʚʫ ʜʣʷ 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʧʘʣʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʥʠʡ ʢʘʢ ʚ 

ʧʨʝʜʝʣʘʭ ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʦʛʦ, ʪʘʢ ʠ ʚ ʤʘʩʰʪʘʙʘʭ ɿʘʧʘʜʥʦ-ɸʨʢʪʠʯʝʩʢʦʛʦ ʨʝʛʠʦʥʦʚ, ʜʘʝʪ 

ʧʦʥʠʤʘʥʠʝ ʜʦʢʝʤʙʨʠʡʩʢʦʡ ï ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʦʡ ʠʩʪʦʨʠʠ ʚʩʝʛʦ ʨʝʛʠʦʥʘ. ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ 

ʩʦʩʪʦʷʥʠʷ ʠʟʫʯʝʥʥʦʩʪʠ ʚʠʜʥʦ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʩʝʡʯʘʩ ï ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʠʟʫʯʝʥʥʦʩʪʠ 

ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʛʝʦʣʦʛʠʝʡ, ʧʝʪʨʦʣʦʛʠʝʡ ʠ ʪʝʢʪʦʥʠʢʦʡ ʜʦʜʝʚʦʥʩʢʠʭ ʠ ʜʝʚʦʥʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ ʵʪʦʛʦ ʨʝʛʠʦʥʘ: ʥʝʨʝʰʝʥʥʳʤʠ ʜʣʷ ʤʥʦʛʠʭ ʩʪʨʫʢʪʫʨʥʦ-ʚʝʱʝʩʪʚʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

(ʧʨʝʞʜʝ ʚʩʝʛʦ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʭ) ʦʩʪʘʶʪʩʷ ʚʦʧʨʦʩʳ ʚʦʟʨʘʩʪʘ, ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʝʨʚʠʯʥʦʡ 

ʧʨʠʨʦʜʳ ʠ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʠʭ ʬʦʨʤʘʮʠʦʥʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʧʦʩʣʝʜʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ ʤʝʪʘʤʦʨʬʠʟʤʘ ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʠʭ ʥʘ ʵʪʘʧʳ, ʦʧʨʝʜʝʣʝʥʠʝʤ ʠʭ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʵʚʦʣʶʮʠʠ ʤʝʪʘʤʦʨʬʠʟʤʘ ʚʦ ʚʨʝʤʝʥʠ (ɿʳʢʦʚ, ʉʠʨʦʪʢʠʥ, 2022). 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʠ ʥʘʫʯʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʦʨʚʝʞʩʢʠʭ ʠ ʨʦʩʩʠʡʩʢʠʭ ʛʝʦʣʦʛʦʚ ʥʘ 

ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ ʥʘʣʠʯʠʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʜʣʷ ʘʢʢʫʤʫʣʷʮʠʠ 
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ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʩʪʨʫʢʪʫʨʥʳʭ ʫʩʣʦʚʠʡ. ɺ ʩʚʝʪʝ ʥʦʚʳʭ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʚʘʞʥʳʤ 

ʧʨʦʠʟʚʝʩʪʠ ʦʙʟʦʨ ʥʘʢʦʧʣʝʥʥʳʭ ʜʘʥʥʳʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʛʝʥʝʨʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʦʩʘʜʦʯʥʦʛʦ 

ʨʘʟʨʝʟʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʨʘʙʦʪ ʆɸʆ çʄɸɻʕè ʚ ʧʨʝʜʝʣʘʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ 

ʦʢʨʘʠʥʳ ɿʘʧʘʜʥʦʛʦ ʐʧʠʮʙʝʨʛʝʥʘ ʧʦʣʫʯʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʦ ʭʘʨʘʢʪʝʨʝ ʬʫʥʜʘʤʝʥʪʘ, 

ʦʩʦʙʝʥʥʦʩʪʷʭ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʠ ʧʝʨʩʧʝʢʪʠʚʘʭ ʥʝʬʪʝʛʘʟʦʥʦʩʪʥʦʩʪʠ 

[ɿʘʭʘʨʝʥʢʦ, 2008; ʂʘʟʘʥʠʥ ʠ ʜʨ., 2006]. ɼʘʥʥʳʝ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ MOB ʆɻʊ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘ 

ʧʨʦʬʠʣʷʭ ʚʜʦʣʴ ʧʨʦʩʪʠʨʘʥʠʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʳ ʚ ʢʨʦʚʣʝ ʠ ʧʦʜʦʰʚʝ 

ʥʠʞʥʝʵʦʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʩʝʡʩʤʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʜʢʦʤʧʣʝʢʩʘ ʚʳʜʝʣʝʥʳ ʘʥʦʤʘʣʠʠ 

ʚʦʣʥʦʚʦʛʦ ʧʦʣʷ, ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʝ ʢʘʢ ʵʨʦʟʠʦʥʥʳʝ ʢʘʥʘʣʳ (ʘʤʧʣʠʪʫʜʘ çʚʨʝʟʘè ʜʦ 200 ʤʩ), ʠ, 

ʚʝʨʦʷʪʥʦ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʨʫʩʣʘ ʩʪʦʢʘ, ʧʨʦʨʝʟʘʥʥʳʝ ʚʦ ʚʨʝʤʷ ʦʩʮʠʣʣʷʮʠʡ ʣʝʜʥʠʢʦʚʳʭ 

ʧʦʢʨʦʚʦʚ ʠ ʫʥʘʩʣʝʜʦʚʘʥʥʳʝ ʩ ʧʦʟʜʥʝʛʦ ʧʣʠʦʮʝʥʘ, ʵʪʠ ʘʥʦʤʘʣʠʠ ʚʦʣʥʦʚʦʛʦ ʧʦʣʷ ʦʪʤʝʯʝʥʳ ʤʝʞʜʫ 

ʢʦʥʫʩʘʤʠ ʚʳʥʦʩʘ ʉʪʫʨʬʴʦʨʜ ʠ ʄʝʜʚʝʞʠʥʩʢʠʡ. ʕʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʣʥʦʚʦʛʦ ʧʦʣʷ, ʚʳʷʚʣʝʥʥʳʝ ʥʘ 

ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʧʦ ʜʘʥʥʳʤ ʩʝʡʩʤʦʘʢʫʩʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʄɸɻʕ, ʦʪʤʝʯʘʶʪ ʟʦʥʫ ʛʘʟʦʥʘʩʳʱʝʥʠʷ 

ʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʦʩʘʜʢʦʚ [ɿʘʭʘʨʝʥʢʦ, 2010]. ɻʘʟʦʛʠʜʨʘʪʳ, ʩʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ 

[Posewang & Mienert, 1999], ʦʙʥʘʨʫʞʝʥʳ ʠ ʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʫ ʦʪ ʉʚʘʣʴʙʘʨʜʘ, ʠʭ ʠʟʫʯʝʥʠʝ 

ʧʨʦʚʦʜʠʣʦʩʴ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ ʩʝʡʩʤʠʢʦʡ, ʩ ʘʥʘʣʠʟʦʤ ʛʦʜʦʛʨʘʬʦʚ ʠ ʩʢʦʨʦʩʪʝʡ.  

ʇʦ ʚʦʧʨʦʩʘʤ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʦʮʝʥʢʠ ʧʝʨʩʧʝʢʪʠʚ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʰʝʣʴʬʘ 

ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ï ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʠ ʠʟʫʯʝʥʥʳʭ ʰʝʣʴʬʦʚʳʭ ʦʙʣʘʩʪʝʡ ʥʘʢʦʧʣʝʥ 

ʦʙʰʠʨʥʳʡ ʥʘʫʯʥʳʡ ʤʘʪʝʨʠʘʣ, ʚʳʟʳʚʘʶʱʠʡ ʠʥʪʝʨʝʩ ʚ ʩʚʷʟʠ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʧʦʠʩʢʦʚʳʭ ʠ 

ʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʥʘ ʥʝʬʪʴ ʠ ʛʘʟ ʚ ʤʦʨʩʢʠʭ ʘʢʚʘʪʦʨʠʷʭ, ʚʢʣʶʯʘʷ ʰʝʣʴʬʦʚʳʝ ʦʙʣʘʩʪʠ [ʗʢʦʚʣʝʚʘ 

ʠ ʜʨ., 1980]. ʊʘʢ, ʨʘʩʩʤʦʪʨʝʥʘ ʠʩʪʦʨʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʪʣʦʚʠʥʳ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ, 

ʩʪʨʘʪʠʛʨʘʬʠʷ, ʩʪʨʫʢʪʫʨʘ ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʦʛʦ ʰʝʣʴʬʘ ʠ ʝʝ ʩʚʷʟʴ ʩ ʤʦʨʬʦʣʦʛʠʝʡ ʙʝʨʝʛʦʚ [ʇʘʥʦʚ, 

1941, Prebolt H., 1951]. ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʦʙʩʣʝʜʦʚʘʥʳ ʢʨʘʪʝʨʳ ʜʠʘʤʝʪʨʦʤ 

ʦʢʦʣʦ ʢʠʣʦʤʝʪʨʘ ʢʘʞʜʳʡ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʤ ʚʳʙʨʦʩʦʤ ʤʝʪʘʥʘ, 

ʦʙʨʘʟʦʚʘʚʰʠʤʩʷ ʧʨʠ ʙʫʨʥʦʤ ʨʘʟʣʦʞʝʥʠʠ ʛʘʟʦʛʠʜʨʘʪʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʪʩʪʫʧʣʝʥʠʷ ʣʝʜʥʠʢʦʚʦʛʦ 

ʱʠʪʘ [Andreassen at al., 2017]. ɿʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ɹʘʨʝʥʮʝʚʘ ʠ ʂʘʨʩʢʦʛʦ ʤʦʨʝʡ ʩʦʩʪʘʚʣʷʝʪ 

ɹʘʨʝʥʮʝʚʦ-ʂʘʨʩʢʘʷ ʧʣʘʪʬʦʨʤʘ ʩʦ ʩʢʣʘʜʯʘʪʳʤ ʬʫʥʜʘʤʝʥʪʦʤ (ʧʨʦʪʝʨʦʟʦʡʩʢʘʷ, ʨʠʬʝʡʩʢʘʷ ʠ 

ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʘʷ ʩʢʣʘʜʯʘʪʳʝ ʩʠʩʪʝʤʳ) [ɸʪʣʘʩʦʚ ʠ ʜʨ., 1964]. ʀʩʭʦʜʷ ʠʟ ʣʠʪʦʣʦʛʠʯʝʩʢʦʡ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʯʝʭʣʘ ʧʦ ʧʣʦʱʘʜʠ, ʚʳʜʝʣʷʝʪʩʷ ʪʨʠ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʠʘʣʴʥʳʝ ʦʙʣʘʩʪʠ: ʖʞʥʘʷ, 

ʎʝʥʪʨʘʣʴʥʘʷ ʠ ʉʝʚʝʨʥʘʷ (ʇʨʠʣʦʞʝʥʠʝ ɸ, ʨʠʩʫʥʦʢ 1.3.3) [ʂʘʙʘʥʴʢʦʚ, 2001].  

ɺ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ ʧʝʨʝʩʝʯʝʥʘ ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ ʊʠʤʘʥʦ-ʇʝʯʦʨʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ 

ʧʨʦʚʠʥʮʠʠ, ʦʩʥʦʚʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʟʦʥʳ ʢʦʪʦʨʦʡ ʚʳʭʦʜʷʪ ʢ ʧʦʙʝʨʝʞʴʶ ʠ ʧʨʦʜʦʣʞʘʶʪʩʷ ʥʘ 

ʰʝʣʴʬʝ [ʃʝʚʯʝʥʢʦ, 1966]. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ɹʘʨʝʥʮʝʚʦ ʤʦʨʝ ʟʘʣʝʛʘʝʪ ʥʘ 

ʫʩʪʦʡʯʠʚʦʡ ʧʣʘʪʬʦʨʤʝ, ʩʣʦʞʝʥʥʦʡ ʦʩʘʜʦʯʥʳʤʠ ʠ ʯʘʩʪʠʯʥʦ, ʢʘʣʝʜʦʥʩʢʠʤʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʤʠ 

ʧʦʨʦʜʘʤʠ [Vogt, 1986]. ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʯʝʨʪʳ ʤʦʨʬʦʪʝʢʪʦʥʠʢʠ, ʛʣʷʮʠʦʤʦʨʬʦʛʝʥʝʟʘ ʠ 
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ʦʩʘʜʦʯʥʦʛʦ ʧʦʢʨʦʚʘ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʙʘʨʝʥʮʝʚʦʤʦʨʩʢʦʛʦ ʰʝʣʴʬʘ, ʦʙʥʦʚʣʷʶʪʩʷ ʜʘʥʥʳʝ ʦ 

ʛʝʦʤʦʨʬʦʣʦʛʠʠ ʜʥʘ ʠ ʧʘʣʝʦʛʝʛʨʘʬʠʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ [ʄʘʪʠʰʦʚ ʠ ʜʨ., 1978]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʥʝʝ 

ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʙʦʙʱʘʶʱʠʭ ʨʝʛʠʦʥʘʣʴʥʳʝ ʤʦʨʩʢʠʝ ʨʘʙʦʪʳ ʄʆɺ ʆɻʊ 2D ʚ ʦʙʲʝʤʝ 

31589,95 ʧʦʛ.ʢʤ. ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʦʛʦ ʰʝʣʴʬʘ, ʚʳʧʦʣʥʷʚʰʠʝʩʷ ʢʦʤʧʘʥʠʝʡ ʆɸʆ 

çʄɸɻʕè ʩ 2006 ʧʦ 2013 ʛ. ʠʟʫʯʝʥʳ ʛʣʫʙʠʥʥʳʡ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʧʣʘʥ, ʣʠʪʦʣʦʛʦ-

ʬʘʮʠʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʨʝʟʘ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʉʝʚʝʨʦ-ɹʘʨʝʥʮʝʚʩʢʦʛʦ ʰʝʣʴʬʘ, ʦʙʦʙʱʝʥʳ 

ʜʘʥʥʳʝ ʦ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʩʦʩʝʜʥʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʩʦʟʜʘʥʳ ʩʝʡʩʤʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ ʠ 

ʣʠʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʉʝʚʝʨʦ-ɹʘʨʝʥʮʝʚʩʢʦʛʦ ʰʝʣʴʬʘ (ʇʨʠʣʦʞʝʥʠʝ ɸ, ʨʠʩʫʥʦʢ 1.3.3).  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʮʝʥʢʠ ʨʝʩʫʨʩʦʚ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ [ɿʫʡʢʦʚʘ, 2018], ʧʨʦʚʝʜʝʥʥʦʡ ʜʦ 

ʛʣʫʙʠʥʳ 7000 ʤ (ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʧʨʝʜʝʣʴʥʫʶ ʛʣʫʙʠʥʫ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ), ʧʨʦʛʥʦʟʥʳʝ ʨʝʩʫʨʩʳ 

ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʉʝʚʝʨʦ-ɹʘʨʝʥʮʝʚʩʢʦʛʦ ʰʝʣʴʬʘ ʜʦ ʛʣʫʙʠʥʳ 7000 ʤ ʩʦʩʪʘʚʣʷʶʪ 23 439, 4 ʤʣʥ ʪ 

ʫ.ʪ., ʠʟ ʥʠʭ ʥʘ ʜʦʣʶ ʠʟʚʣʝʢʘʝʤʳʭ ʨʝʩʫʨʩʦʚ ʧʨʠʭʦʜʠʪʩʷ 18014, 88 ʤʣʥ ʪ ʫ.ʪ. ʉʫʤʤʘʨʥʘʷ ʚʝʣʠʯʠʥʘ 

ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʨʝʩʫʨʩʦʚ ʩʦʩʪʘʚʣʷʝʪ 3991,41 ʤʣʥ ʪ. ʫ. ʪ., ʠʟ ʥʠʭ 2147,64 ʤʣʥ ʪ ʫ.ʪ. ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʣʦʢʘʣʴʥʳʝ ʘʥʪʠʢʣʠʥʘʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ ɸʣʝʢʩʘʥʜʨʦʚʩʢʫʶ, ʉʝʚʝʨʥʫʶ, 

ʆʨʣʦʚʩʢʫʶ, ʉʝʚʝʨʦ-ʅʦʚʦʟʝʤʝʣʴʩʢʫʶ. ɺʘʨʥʝʢʩʢʫʶ, ʇʘʭʪʫʩʦʚʩʢʫʶ.  

ʀʩʭʦʜʷ ʠʟ ʦʮʝʥʦʢ ʧʨʦʛʥʦʟʥʳʭ ʨʝʩʫʨʩʦʚ, ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʧʝʨʩʧʝʢʪʠʚʘʤʠ ʦʙʣʘʜʘʶʪ 

ʧʝʨʤʩʢʠʝ, ʪʨʠʘʩʦʚʳʝ, ʶʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ, ʧʨʠʯʝʤ ʝʩʣʠ ʦʪʣʦʞʝʥʠʷ ʧʝʨʤʠ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʚ ʧʨʝʜʝʣʘʭ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʪʫʧʝʥʠ ʌʨʘʥʮ-ɺʠʢʪʦʨʠʷ ʠ ɸʣʝʢʩʘʥʜʨʦʚʩʢʦʡ 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʪʫʧʝʥʠ, ʪʦ ʚ ʉʝʚʝʨʦ-ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʦʡ ʩʠʥʝʢʣʠʟʝ ʠ ʥʘ ɸʣʴʙʘʥʦʚʩʢʦ-ɻʦʨʙʦʚʩʢʦʤ 

ʧʦʨʦʛʝ ʦʥʠ ʟʘʣʝʛʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʛʣʫʙʦʢʦ, ʠ ʟʜʝʩʴ ʦʩʥʦʚʥʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʫʞʝ ʪʨʠʘʩʦʚʳʤ ʠ 

ʶʨʩʢʠʤ ʦʪʣʦʞʝʥʠʷʤ.  

ʇʦʩʣʝ ʥʘʯʘʣʘ ʮʠʢʣʘ ʦʙʨʘʟʦʚʘʥʠʷ ʰʝʣʴʬʦʚʦʛʦ ʣʝʜʥʠʢʘ ʥʘ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ, ʥʘ ʩʢʣʦʥʝ ʠ 

ʙʨʦʚʢʝ ʰʝʣʴʬʘ ʦʙʨʘʟʦʚʘʣʩʷ ʦʛʨʦʤʥʳʡ ʦʧʦʣʟʝʥʴ, ʦʭʚʘʪʳʚʘʶʱʠʡ ʧʣʦʱʘʜʴ ʦʢʦʣʦ 12 000 ʢʤ2 ʠ 

ʧʝʨʝʤʝʩʪʠʚʰʠʡ ʦʢʦʣʦ 5 100 ʢʤ3 ʨʘʥʝʝ ʦʪʣʦʞʝʥʥʳʭ ʦʩʘʜʢʦʚ [Richardsen et al., 1992]. ʆʧʦʣʟʝʥʴ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʢʘʢ ʧʝʨʝʩʣʘʠʚʘʶʱʠʭʩʷ ʙʣʦʢʦʚ, ʪʘʢ ʠ ʙʦʣʝʝ ʭʘʦʪʠʯʥʳʭ ʯʘʩʪʝʡ, 

ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ, ʚʝʨʦʷʪʥʦ, ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʦʙʨʫʰʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʫʪʴʝʚʳʭ 

ʧʦʪʦʢʦʚ. ɺ ʙʦʣʴʰʝʡ ʤʝʨʝ ʵʪʦʪ ʧʨʦʮʝʩʩ ʦʪʨʘʟʠʣʩʷ ʥʘ ʦʪʣʦʞʝʥʠʷʭ ʧʦʟʜʥʝʛʦ ʤʠʦʮʝʥʘ ʠ 

ʧʣʝʡʩʪʦʮʝʥʘ, ʥʘʙʣʶʜʘʶʱʠʭʩʷ ʚ ʩʦʩʪʘʚʝ ʩʢʣʦʥʦʚʳʭ ʢʦʥʫʩʦʚ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʨʠʯʠʥʦʡ 

ʦʙʨʘʟʦʚʘʥʠʷ ʦʧʦʣʟʥʷ ʤʦʛʣʠ ʷʚʠʪʴʩʷ ʪʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʚʳʩʦʢʠʡ ʪʝʤʧ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ, 

ʩʝʡʩʩʤʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʠ ʥʘʣʠʯʠʝ ʛʘʟʘ ʚ ʦʩʘʜʢʘʭ [ɿʘʭʘʨʝʥʢʦ, 2010].  

ɼʘʣʴʥʝʡʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʧʦʠʩʢʦʚ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʥʘ ʘʨʭʠʧʝʣʘʛʝ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʥʝʬʪʠ ʠ ʛʘʟʘ, ʩʚʷʟʘʥʳ ʩ ʠʟʫʯʝʥʠʝʤ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʧʨʠʣʝʛʘʶʱʝʛʦ ʰʝʣʴʬʘ. 

ʄʦʨʩʢʠʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʥʘ ʘʨʢʪʠʯʝʩʢʦʤ ʰʝʣʴʬʝ, ʚʳʧʦʣʥʝʥʥʳʝ ʚ ʧʦʩʣʝʜʥʠʝ 

ʜʝʩʷʪʠʣʝʪʠʷ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʛʘʟʦʥʘʩʳʱʝʥʥʳʝ ʦʩʘʜʢʠ [ʃʝʚʠʪʘʥ ʠ ʜʨ., 1999; Bondarev et al., 2005]. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʥʠʞʝ ʢʨʦʚʣʠ 



34 

 

ʛʘʟʦʥʘʩʳʱʝʥʥʳʭ ʛʨʫʥʪʦʚ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʝ ʦʪʨʘʞʘʶʱʠʝ ʛʦʨʠʟʦʥʪʳ ʥʝ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ. 

ʀʤʝʶʱʠʝʩʷ ʜʘʥʥʳʝ ʠ ʦʮʝʥʢʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʟʥʘʯʠʪʝʣʴʥʦʩʪʠ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʤʦʨʩʢʠʭ ʘʢʚʘʪʦʨʠʡ (ʙʦʣʝʝ 300 ʤʣʨʜ ʪ ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ) ʠ ʝʛʦ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʥʝ ʪʦʣʴʢʦ ʢ 

ʰʝʣʴʬʦʚʳʤ, ʥʦ ʠ ʢ ʛʣʫʙʦʢʦʚʦʜʥʳʤ ʟʦʥʘʤ ʤʦʨʝʡ ʠ ʦʢʝʘʥʦʚ [ʇʘʪʠʥ, 2017].  

ɺ ʩʪʨʦʝʥʠʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʰʝʣʴʬʘ ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʫʯʘʩʪʚʫʶʪ ʜʚʘ 

ʩʪʨʫʢʪʫʨʥʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʵʪʘʞʘ: ʘʨʭʝʡʩʢʦʧʨʦʪʝʨʦʟʦʡʩʢʠʡ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʬʫʥʜʘʤʝʥʪ ʠ 

ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʦʤʝʣʦʚʦʡ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʡ ʦʩʘʜʦʯʥʳʡ ʯʝʭʦʣ. ʌʫʥʜʘʤʝʥʪ ʚ ʧʨʝʜʝʣʘʭ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʩʪʘʚʣʝʥ ʜʚʫʤʷ ʪʠʧʘʤʠ: ʵʧʠʙʘʡʢʘʣʴʩʢʠʤ ʜʣʷ ʊʠʤʘʥʦ-

ʇʝʯʦʨʩʢʦʡ ʧʣʠʪʳ ʥʘ ʶʛʝ ʚ ʘʢʚʘʪʦʨʠʠ ʇʝʯʦʨʩʢʦʛʦ ʤʦʨʷ ʠ ʵʧʠʛʨʝʥʚʠʣʴʩʢʠʤ ʜʣʷ ʉʚʘʣʴʙʘʨʜʩʢʦʡ 

(ɹʘʨʝʥʮʝʚʩʢʦʡ) ʥʘ ʩʝʚʝʨʝ ʜʣʷ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ. ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʧʦʜʦʰʚʳ 

ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 3 ï 5 ʢʤ ʚ ʢʨʘʝʚʳʭ ʯʘʩʪʷʭ ʰʝʣʴʬʘ ʜʦ 20 ʢʤ ʠ ʙʦʣʝʝ ʚ ʮʝʥʪʨʘʣʴʥʦʡ 

ʯʘʩʪʠ. ʆʩʘʜʦʯʥʳʡ ʯʝʭʦʣ ʰʝʣʴʬʘ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʠʟʫʯʝʥ ʙʫʨʝʥʠʝʤ ʜʦ ʥʠʞʥʝʪʨʠʘʩʦʚʳʭ 

ʦʪʣʦʞʝʥʠʡ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ, ʘ ʚ ʇʝʯʦʨʩʢʦʤ ʤʦʨʝ ʚʩʢʨʳʪʳ ʥʠʞʥʝʩʠʣʫʨʠʡʩʢʠʝ ʦʪʣʦʞʝʥʠʷ.  

ɺ ʮʝʣʦʤ, ʢʘʢ ʧʦʢʘʟʘʣʠ ʤʥʦʛʦʣʝʪʥʠʝ ʢʦʤʧʣʝʢʩʥʳʝ ʛʝʦʣʦʛʦ-ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʌɻɹʋ çɺʅʀʀʆʢʝʘʥʛʝʦʣʦʛʠʷè ʚ ʧʨʝʜʝʣʘʭ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʙʘʩʩʝʡʥʦʚ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʢʦʥʪʫʨʘ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʟʘʣʝʞʝʡ ʩ ʠʭ ʧʨʠʚʷʟʢʦʡ ʢ 

ʢʦʥʢʨʝʪʥʳʤ ʦʧʦʨʥʳʤ ʩʝʡʩʤʦʛʝʦʣʦʛʠʯʝʩʢʠʤ ʛʦʨʠʟʦʥʪʘʤ ʠ ʦʧʨʝʜʝʣʝʥʠʝʤ ʚʦʟʤʦʞʥʳʭ ʪʠʧʦʚ 

ʟʘʣʝʞʝʡ ʥʝʦʙʭʦʜʠʤʦ ʩʦʯʝʪʘʥʠʝ ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʭ ʠ ʛʝʦʣʦʛʦ-ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʥʝʬʪʝʛʘʟʦʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ ʜʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʣʫʙʦʢʦʛʦ ʧʦʠʩʢʦʚʦ-

ʨʘʟʚʝʜʦʯʥʦʛʦ  ʙʫʨʝʥʠʷ [ʊʢʘʯʝʥʢʦ, ɺʘʥʰʪʝʡʥ, 2018, ɹʫʨʣʠʥ, 2000]. 

ʇʦ ʜʘʥʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʘʣʘʥʩʘ ʟʘʧʘʩʦʚ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1 

ʷʥʚʘʨʷ 2017 ʛ., ʥʘ ʘʢʚʘʪʦʨʠʷʭ, ʧʨʠʣʝʪʘʶʱʠʭ ʢ ʩʫʭʦʧʫʪʥʳʤ ʪʝʨʨʠʪʦʨʠʷʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 

ʨʘʩʧʦʣʦʞʝʥʦ 82 ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʝʬʪʠ ʠ ʛʘʟʘ, ʠʟ ʢʦʪʦʨʳʭ 10 ʥʘʭʦʜʷʪʩʷ ʚ ʥʝʨʘʩʧʨʝʜʝʣʝʥʥʦʤ 

ʬʦʥʜʝ. ʊʘʢ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʰʝʣʴʬʝ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ ʩʣʦʞʠʣʩʷ ʜʠʥʘʤʠʯʥʳʡ ʚʠʜ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ī ʤʦʨʩʢʦʡ ʥʝʬʪʝʛʘʟʦʚʳʡ ʢʦʤʧʣʝʢʩ (ʄʅɻʂ), ʢʦʪʦʨʳʡ ʫʞʝ ʩʝʡʯʘʩ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦ 

30 % ʤʠʨʦʚʦʡ ʜʦʙʳʯʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʅʘʟʥʘʯʝʥʠʝ ʄʅɻʂ ʩʚʦʜʠʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢ ʠʟʚʣʝʯʝʥʠʶ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʩ ʤʦʨʩʢʦʛʦ ʜʥʘ, ʥʦ ʠ ʢ ʠʭ ʧʝʨʚʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʝ, ʭʨʘʥʝʥʠʶ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ.  

ʇʨʠ ʘʥʘʣʠʟʝ ʩʦʜʝʨʞʘʥʠʷ ʋɺ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʚʦʟʥʠʢʘʝʪ ʟʘʜʘʯʘ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʡ 

ʦʮʝʥʢʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʪ ʧʨʠʨʦʜʥʦʛʦ ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʬʦʥʘ, ʧʦʩʢʦʣʴʢʫ ʯʘʩʪʦ 

ʦʙʥʘʨʫʞʝʥʥʳʝ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʘʥʦʤʘʣʠʠ ʚ ʩʦʜʝʨʞʘʥʠʠ ʋɺ ʩʚʷʟʳʚʘʶʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩ 

ʥʝʬʪʷʥʳʤʠ ʋɺ. ʉʦʚʨʝʤʝʥʥʘʷ ʩʠʩʪʝʤʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠʟ-ʟʘ ʩʣʦʞʥʦʩʪʠ ʘʥʘʣʠʟʘ 

ʦʩʥʦʚʘʥʘ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʋɺ, ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪ ʥʝʬʪʷʥʳʤʠ (ʅʋ) [ʂʘʯʝʩʪʚʦé, 2010, 

2011]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʥʷʪʠʝ ʥʝʬʪʷʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʜʤʝʥʷʝʪʩʷ ʧʦʥʷʪʠʝʤ ʫʛʣʝʚʦʜʦʨʦʜʥʦʝ 

ʟʘʛʨʷʟʥʝʥʠʝ, ʘ ʨʦʣʴ ʥʝʨʘʩʪʚʦʨʠʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʝʬʪʠ, ʘ ʪʘʢʞʝ ʧʦʣʷʨʥʳʭ ʚʝʱʝʩʪʚ ʚ ʝʝ ʩʦʩʪʘʚʝ 

ʠʛʥʦʨʠʨʫʝʪʩʷ [ʅʝʤʠʨʦʚʩʢʘʷ, 2013]. ʇʦʵʪʦʤʫ ʠʟʫʯʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʬʦʥʘ ï 
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ʥʝʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ ʜʣʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʡ ʦʮʝʥʢʠ ʚʢʣʘʜʘ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʋɺ ʚ ʠʭ ʝʩʪʝʩʪʚʝʥʥʳʡ 

ʧʨʠʨʦʜʥʳʡ ʬʦʥ. ɼʘʥʥʳʝ ʧʦ ʠʟʫʯʝʥʠʶ ʩʧʝʮʠʬʠʢʠ ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʬʦʥʘ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʋɺ) ʚ 

ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʷʜʝ ʨʘʙʦʪ, ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʟʣʠʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ 

[ʇʝʪʨʦʚʘ, 2008, ʅʝʤʠʨʦʚʩʢʘʷ, 2004], ʚ ʦʩʥʦʚʥʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʋɺ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʚ ʩʚʷʟʠ ʩ ʨʝʰʝʥʠʝʤ ʚʦʧʨʦʩʦʚ 

ʚʳʷʚʣʝʥʠʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʦʮʝʥʢʠ ʝʛʦ ʫʨʦʚʥʷ.   

 ɺʟʚʝʩʠ, ʧʦʩʪʫʧʘʶʱʠʝ ʩ ʨʝʢʘʤʠ, ʦʙʦʛʘʱʝʥʳ ʨʘʟʣʠʯʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ ʠ ʩʪʘʥʦʚʷʪʩʷ 

ʩʚʦʝʦʙʨʘʟʥʳʤʠ çʛʝʦʭʠʤʠʯʝʩʢʠʤʠ ʣʦʚʫʰʢʘʤʠè, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤʠ ʘʢʢʫʤʫʣʷʮʠʠ ʢʦʤʧʦʥʝʥʪʦʚ 

ʨʝʯʥʦʛʦ ʩʪʦʢʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ [ʃʠʩʠʮʳʥ, 2001, 2014]. ʀʥʪʝʛʨʘʣʴʥʳʤ 

ʧʦʢʘʟʘʪʝʣʝʤ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʛʦ ʚ ʦʩʥʦʚʥʦʤ ʟʘʚʠʩʠʪ ʦʪ ʪʨʦʬʥʦʩʪʠ ʚʦʜ, ʩʦʦʪʥʦʰʝʥʠʷ ʩʢʦʨʦʩʪʝʡ 

ʧʨʦʜʫʢʮʠʦʥʥʦ-ʜʝʩʪʨʫʢʮʠʦʥʥʳʭ ʧʨʦʮʝʩʦʚ ʠ ʦʪ ʚʝʣʠʯʠʥʳ ʙʝʨʝʛʦʚʦʛʦ ʩʪʦʢʘ, ʘ ʪʘʢʞʝ ʟʘʛʨʷʟʥʝʥʠʡ, 

ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʩʠʣʠʚʘʶʱʝʡʩʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʠʯʝʩʢʦʝ 

ʚʝʱʝʩʪʚʦ (ʆɺ) [ɸʛʘʪʦʚʘ, 2012, 2021; ʅʝʤʠʨʦʚʩʢʘʷ, 2004].  

 ʄʝʞʜʫ ʪʝʤ, ʠʟʚʝʩʪʥʦ, ʯʪʦ ʥʘʨʷʜʫ ʩ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ (ʟʘʛʨʷʟʥʝʥʠʝ ʥʝʬʪʴʶ, ʧʦʩʪʫʧʣʝʥʠʝ 

ʋɺ ʩ ʧʨʦʜʫʢʪʘʤʠ ʩʞʠʛʘʥʠʷ ʠʟ ʘʪʤʦʩʬʝʨʳ ʠ ʜʨ.), ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʠʨʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʧʦʩʪʫʧʣʝʥʠʷ ʋɺ ʚ ʤʦʨʩʢʫʶ ʩʨʝʜʫ [ʅʝʤʠʨʦʚʩʢʘʷ, 2013; ʇʘʪʠʥ, 2017; NAS, 2003]: ʦʨʛʘʥʠʯʝʩʢʦʝ 

ʚʝʱʝʩʪʚʦ (ʆɺ), ʘ ʚ ʝʛʦ ʩʦʩʪʘʚʝ ʋɺ ʧʣʘʥʢʪʦʥʘ ʠ ʤʘʢʨʦʬʠʪʦʚ, ʠ ʚʝʱʝʩʪʚʦ, ʠʟʤʝʥʝʥʥʦʝ 

ʧʦʩʣʝʜʫʶʱʠʤʠ ʜʠʘʛʝʥʝʪʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʪʦʣʱʝ ʚʦʜʳ ʠ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ, 

ʫʛʣʝʚʦʜʦʨʦʜʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʧʨʠʨʦʜʥʳʭ ʛʠʜʨʦʪʝʨʤ, ʜʝʛʘʟʘʮʠʠ ʤʘʥʪʠʠ ʠ ʣʠʪʦʩʬʝʨʳ, 

ʧʦʩʪʫʧʣʝʥʠʝ ʩ ʘʵʨʦʟʦʣʴʥʳʤ ʠ ʢʦʩʤʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʆɺ, ʧʦʩʪʫʧʘʶʱʝʝ ʩ 

ʨʝʢʘʤʠ, ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʦʛʨʤʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ɸʨʢʪʠʯʝʩʢʦʛʦ ʙʘʩʩʝʡʥʘ [Fernandes, Sicre, 

2000]. 

 ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʜʝʣʴʥʦʛʦ ʧʨʦʛʥʦʟʘ ʟʦʥ ʥʝʬʪʝ - ʠ ʛʘʟʦʥʘʢʦʧʣʝʥʠʷ ʚ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ 

ʪʨʝʙʫʝʪ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʆɺ, ʘ ʪʘʢʞʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʬʪʷʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʦʪʣʦʞʝʥʠʡ ʚ ʨʘʟʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʟʦʥʘʭ ʤʦʨʷ ʦʙʲʝʤʳ ʧʦʩʪʫʧʣʝʥʠʷ ʙʠʦʛʝʥʥʦʛʦ 

ʤʝʪʘʥʘ. ɸʥʦʤʘʣʠʠ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʆɺ, ʘ ʚ ʠʭ ʩʦʩʪʘʚʝ ʋɺ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʠ 

ʧʨʠʟʥʘʢʘʤʠ ʠʭ ʛʝʥʝʟʠʩʘ. ɻʠʜʨʦʬʦʙʥʳʝ ʩʚʦʡʩʪʚʘ ʋɺ ʚʦ ʤʥʦʛʠʭ ʩʨʝʜʘʭ ʦʧʨʝʜʝʣʷʝʪ ʠʭ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ ʚʦ ʚʟʚʝʰʝʥʥʦʡ ʬʦʨʤʝ ʋɺ, ʦʩʦʙʝʥʥʦ ʚ ʨʘʡʦʥʘʭ 

ʛʜʝ ʤʥʦʛʦ ʚʟʚʝʩʠ. ɺ ʧʦʣʫʟʘʤʢʥʫʪʳʭ ʤʦʨʩʢʠʭ ʩʫʜʦʭʦʜʥʳʭ ʘʢʚʘʪʦʨʠʷʭ, ʪʘʢʠʭ ʢʘʢ ʫʩʪʴʝʚʳʝ 

ʘʢʚʘʪʦʨʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʋɺ ʪʘʢʞʝ ʤʝʥʷʶʪʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʝʬʪʷʥʳʝ ʋɺ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʫʶʪʩʷ 

ʘʚʪʦʚʪʦʥʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʚʪʦʨʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʬʦʨʤʠʨʫʶʱʠʝ ʙʠʦʛʝʥʥʳʝ 

ʬʦʥ ʋɺ ʠ ʭʣʦʨʦʬʠʣʣʘ çʘè. ɺ ʩʫʜʦʭʦʜʥʳʭ ʘʢʚʘʪʦʨʠʷʭ ʩʦʜʝʨʞʘʥʠʝ ʋɺ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ [ʅʝʤʠʨʦʚʩʢʘʷ, 2004]. 

 ʄʠʛʨʘʮʠʷ ʋɺ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʤʦʨʝ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʠʭ ʠʟʫʯʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʚ ʚʦʜʥʦʡ 
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ʪʦʣʱʝ, ʥʦ ʠ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ.  ʀʟʤʝʥʯʠʚʦʩʪʴ ʫʨʦʚʥʝʡ ʢʦʥʮʝʥʪʨʘʮʠʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʤʦʨʩʢʦʡ 

ʩʨʝʜʝ (ʚʦʜʥʦʡ ʪʦʣʱʝ ʠ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʤʠʛʨʘʮʠʠ ʠ ʥʘʢʦʧʣʝʥʠʷ 

ʚʝʱʝʩʪʚʘ, ʪʠʧʦʤ ʠ ʤʘʩʰʪʘʙʦʤ ʠʩʪʦʯʥʠʢʘ.  

 ɺ ʥʘʩʪʦʷʱʝʡ ʜʠʩʩʝʨʪʘʮʠʠ ʚʳʚʦʜʳ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʦʩʘʜʦʯʥʦ-ʤʠʛʨʘʮʠʦʥʥʦʡ ʪʝʦʨʠʠ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʥʝʬʪʠ ʠ ʛʘʟʘ, ʫʯʠʪʳʚʘʶʱʝʡ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʋɺ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʠ ʧʨʠʥʠʤʘʝʤʦʡ ʘʙʩʦʣʶʪʥʳʤ ʙʦʣʴʰʠʥʩʪʚʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 

(ɺʘʩʩʦʝʚʠʯ, 1974; ʂʦʥʪʦʨʦʚʠʯ, 1998; Tissot, Welte, 1984 ʠ ʜʨ.), ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʫʛʣʝʚʦʜʦʨʦʜʥʳʡ 

ʛʘʟ ʤʦʞʝʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʜʚʫʤʷ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ: ʙʠʦʛʝʥʥʳʤ/ʙʘʢʪʝʨʠʘʣʴʥʳʤ ʠ 

ʪʝʨʤʦʛʝʥʥʳʤ. ɹʠʦʛʝʥʥʳʡ ʛʘʟ ʛʝʥʝʨʠʨʫʝʪʩʷ ʥʘ ʩʪʘʜʠʠ ʜʠʘʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʩʘʜʢʦʚ 

ï ʥʘ ʥʝʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʘʥʘʵʨʦʙʥʦʛʦ ʨʘʟʣʦʞʝʥʠʷ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ (ʆɺ) ʞʠʚʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ (Tissot, Welte, 1984 ʠ ʜʨ.). 

ʊʝʨʤʦʛʝʥʥʳʡ ʛʘʟ ʛʝʥʝʨʠʨʫʝʪʩʷ ʥʘ ʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ ʧʨʠ ʚʳʩʦʢʠʭ ʜʘʚʣʝʥʠʷʭ ʠ ʪʝʤʧʝʨʘʪʫʨʘʭ, 

ʢʦʪʦʨʳʝ ʜʦʩʪʠʛʘʶʪʩʷ ʥʘ ʧʦʟʜʥʠʭ ʛʨʘʜʘʮʠʷʭ ʤʝʟʦʢʘʪʘʛʝʥʝʟʘ ï ʥʘʯʘʣʝ ʩʪʘʜʠʠ ʘʧʦʢʘʪʘʛʝʥʝʟʘ. 

ɼʘʥʥʳʡ ʠʥʪʝʨʚʘʣ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ ʬʘʟʦʡ ʛʘʟʦʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʥʘʩʪʫʧʘʝʪ ʧʦʩʣʝ ʬʘʟʳ 

ʥʝʬʪʝʦʙʨʘʟʦʚʘʥʠʷ (ʨʠʩʫʥʦʢ 1.3.4).  

 ʊʝʨʤʦʛʝʥʥʳʡ ʛʘʟ ʧʦʩʣʝ ʛʝʥʝʨʘʮʠʠ ʤʠʛʨʠʨʫʝʪ ʢ ʫʯʘʩʪʢʘʤ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʨʝʟʘ, 

ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʜʣʷ ʘʢʢʫʤʫʣʷʮʠʠ ʬʣʶʠʜʦʚ. ʇʨʠ ʵʪʦʤ ʤʠʛʨʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʣʘʪʝʨʘʣʴʥʦʡ, ʪʘʢ 

ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ. ɺ ʩʣʫʯʘʝ ʚʝʨʪʠʢʘʣʴʥʦʡ ʤʠʛʨʘʮʠʠ ʛʘʟ ʜʚʠʞʝʪʩʷ ʧʦ ʨʘʟʨʳʚʥʳʤ ʥʘʨʫʰʝʥʠʷʤ, 

ʟʦʥʘʤ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʠ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʘ ʧʫʪʠ ʝʛʦ ʤʠʛʨʘʮʠʠ ʥʝ 

ʧʦʷʚʠʪʩʷ ʣʦʚʫʰʢʘ ï ʧʨʦʥʠʮʘʝʤʳʡ ʧʣʘʩʪ, ʦʛʨʘʥʠʯʝʥʥʳʡ ʬʣʶʠʜʦʫʧʦʨʦʤ, ʛʜʝ ʛʘʟ ʙʫʜʝʪ ʩʧʦʩʦʙʝʥ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʟʘʣʝʞʴ. ɺ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʧʦʜʭʦʜʷʱʠʭ ʫʩʣʦʚʠʡ ʜʣʷ ʘʢʢʫʤʫʣʷʮʠʠ ʧʨʠ ʤʠʛʨʘʮʠʠ 

ʛʘʟʘ,  ʦʥ ʤʦʞʝʪ ʜʦʡʪʠ ʜʦ ʩʘʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʠ ʧʨʦʩʦʯʠʪʴʩʷ ʚ ʚʦʜʥʫʶ ʪʦʣʱʫ 

ʠʣʠ ʪʘʢʞʝ ʜʦʩʪʠʛʥʫʪʴ ʘʪʤʦʩʬʝʨʳ [Judd, Hovland, 2007]. 

 

 

 

ʈʠʩʫʥʦʢ 1.3.4. ʉʭʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʋɺ ʚ ʧʨʦʮʝʩʩʝ ʢʘʪʘʛʝʥʝʟʘ [ɸʨʭʠʧʦʚ ʠ ʜʨ., 1977; ʂʠʰʘʥʢʦʚ, 

2023]. ɻʝʥʝʨʘʮʠʷ ʋɺ: 1 ï ʛʘʟʦʦʙʨʘʟʥʳʭ ʪʝʨʤʦʛʝʥʥʳʭ [ʅʝʨʫʯʝʚ, 1973],  
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2 ï ʞʠʜʢʠʭ [ɺʘʩʩʦʝʚʠʯ ʠ ʜʨ., 1969],  3 ï ʛʘʟʦʦʙʨʘʟʥʳʭ ʙʠʦʛʝʥʥʳʭ (ʙʘʢʪʝʨʠʘʣʴʥʳʭ) [ʂʦʥʪʦʨʦʚʠʯ, 

ʈʦʛʦʟʠʥʘ, 1967] 

 

 ɺ ʩʦʧʨʝʜʝʣʴʥʦʤ ʂʘʨʩʢʦʤ ʤʦʨʝ (ʘʢʚʘʪʦʨʠʷ ʦʪ 71Á 12.973 N ʜʦ 76Á 56.873 N ʠ ʦʪ 57Á08.070 

E ʜʦ 72Á13.863 E, ʚʢʣʶʯʘʷ ʨʘʡʦʥ ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʅʦʚʦʡ ɿʝʤʣʠ ʠ ʅʦʚʦʟʝʤʝʣʴʩʢʫʶ ʚʧʘʜʠʥʫ) 

ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʙʠʦʠʥʜʠʢʘʪʦʨʥʳʭ ʪʝʨʤʦʬʠʣʴʥʳʭ  ʫʛʣʝʚʦʜʦʨʦʜʦʢʠʩʣʷʶʱʠʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʠ 

ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʤʝʪʘʥʘ (ʇʦʥʦʤʘʨʝʚʘ ʠ ʜʨ., 2021) (ʨʠʩʫʥʦʢ 1.3.5). 

 ʆʙʥʘʨʫʞʝʥʥʳʝ ʚ ʟʦʥʝ ʦʪʩʫʪʩʪʚʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʢʫʣʴʪʠʚʠʨʫʝʤʳʝ 

ʪʝʨʤʦʬʠʣʴʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʩʧʦʩʦʙʥʳʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ 

ʫʛʣʝʨʦʜʘ ʫʛʣʝʚʦʜʦʨʦʜʳ ʥʝʬʪʠ, ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʠʥʜʠʢʘʪʦʨʘʤʠ ʟʘʣʝʞʝʡ 

ʥʝʬʪʠ ʠ ʛʘʟʘ. 

 

 

ʈʠʩʫʥʦʢ 1.3.5. ʂʘʨʪʘ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʦʙʦʟʥʘʯʝʥʥʳʤʠ ʥʘ ʥʝʡ ʩʪʘʥʮʠʷʤʠ ʦʪʙʦʨʘ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʤʝʪʘʥʘ ʠ ʤʝʩʪ ʦʙʥʘʨʫʞʝʥʠʷ ʧʩʠʭʨʦ-, ʤʝʟʦ- ʠ 

ʪʝʨʤʦʬʠʣʴʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʢʠʩʣʷʶʱʠʭ ʙʘʢʪʝʨʠʡ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʂʘʨʩʢʦʛʦ ʤʦʨʷ. 

ʉʪʘʥʮʠʠ, ʥʘ ʢʦʪʦʨʳʭ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʙʘʢʪʝʨʠʠ: 1 ï ʧʩʠʭʨʦʬʠʣʴʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʦʢʠʩʣʷʶʱʠʝ, 

2 ï ʤʝʟʦʬʠʣʴʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʦʢʠʩʣʷʶʱʠʝ, 3 ï ʪʝʨʤʦʬʠʣʴʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʦʢʠʩʣʷʶʱʠʝ. 

ʅʝʟʘʣʠʪʳʝ ʢʨʫʞʢʠ ï ʩʪʘʥʮʠʠ, ʥʘ ʢʦʪʦʨʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʢʠʩʣʷʶʱʠʝ ʙʘʢʪʝʨʠʠ ʥʝ ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ (ʇʦʥʦʤʘʨʝʚʘ ʠ ʜʨ., 2021) 
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  ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʦʢʠʩʣʝʥʥʦʤ ʩʣʦʝ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʫʛʣʝʚʦʜʦʨʦʜʦʢʠʩʣʷʶʱʠʝ ʙʘʢʪʝʨʠʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʤʝʪʘʥʘ ʦʪ 8.4 ʜʦ 33.87 ʤʣ/ʣ 

ʚʜʦʣʴ ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʅʦʚʦʡ ʟʝʤʣʠ ʠ ʅʦʚʦʟʝʤʝʣʴʩʢʦʡ ʚʧʘʜʠʥʳ. ʅʘʣʠʯʠʝ ʪʝʨʤʦʬʠʣʴʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠʣʠ ʚʳʭʦʜʦʤ ʛʘʟʘ ʩ 

ʛʣʫʙʠʥ. ɼʘʥʥʳʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʢʦʩʚʝʥʥʦ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʪʝʤ, ʯʪʦ ʦʩʘʜʦʢ ʥʘ ʩʪʘʥʮʠʠ 

ʦʙʥʘʨʫʞʝʥʠʷ ʪʝʨʤʦʬʠʣʦʚ ʩʝʨʦ-ʯʝʨʥʳʡ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʫʣʴʬʠʜʦʚ, ʧʣʦʪʥʳʡ, ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʡ, ʩ 

ʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʠʜʨʦʪʨʦʠʣʠʪʘ. ʉʦʜʝʨʞʘʥʠʝ ʤʝʪʘʥʘ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʚ ʨʘʟʥʦʡ 

ʩʪʝʧʝʥʠ ʚʣʠʷʣʦ ʥʘ ʦʙʥʘʨʫʞʝʥʠʝ ʧʩʠʭʨʦ-, ʤʝʟʦ- ʠ ʪʝʨʤʦʬʠʣʴʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʢʠʩʣʷʶʱʠʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʇʩʠʭʨʦʬʠʣʴʥʳʝ ʠ ʤʝʟʦʬʠʣʴʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʚʩʪʨʝʯʘʣʠʩʴ ʩ ʦʜʠʥʘʢʦʚʦʡ 

ʯʘʩʪʦʪʦʡ. ʅʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʩʦʜʝʨʞʘʥʠʝ ʤʝʪʘʥʘ ʦʢʘʟʳʚʘʣʦ ʥʘ ʯʠʩʣʝʥʥʦʩʪʴ ʧʩʠʭʨʦʬʠʣʴʥʳʭ 

ʫʛʣʝʚʦʜʦʨʦʜʦʢʠʩʣʷʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʢ ʨʦʩʪʫ ʚ ʭʦʣʦʜʥʳʭ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ. ʄʝʟʦʬʠʣʳ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʨʝʘʛʠʨʦʚʘʣʠ ʥʘ ʠʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʤʝʪʘʥʘ. 

ʊʝʨʤʦʬʠʣʳ ʦʙʥʘʨʫʞʝʥʳ ʪʦʣʴʢʦ ʥʘ ʦʜʥʦʡ ʩʪʘʥʮʠʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʤʝʪʘʥʘ 14.8 ʤʣ/ʣ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚʙʣʠʟʠ ʧʨʦʣ. ʂʘʨʩʢʠʝ ʚʦʨʦʪʘ ʠ ʤʦʛʫʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʳ ʚʳʭʦʜʘʤʠ ʤʝʪʘʥʘ, ʯʪʦ 

ʢʦʩʚʝʥʥʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʠʧʦʤ ʦʩʘʜʢʘ. ʇʦʵʪʦʤʫ ʪʝʨʤʦʬʠʣʴʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʦʢʠʩʣʷʶʱʠʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʧʦʢʘʟʘʣʠ ʥʘʠʙʦʣʴʰʫʶ ʙʠʦʠʥʜʠʢʘʮʠʦʥʥʫʶ ʟʥʘʯʠʤʦʩʪʴ (ʇʦʥʦʤʘʨʝʚʘ ʠ ʜʨ., 

2021). 

 ʆʮʝʥʢʠ ʩʦʜʝʨʞʘʥʠʷ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʤʝʪʘʥʘ, ʚʦʜʦʨʦʜʘ ʠ ʛʝʣʠʷ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ ʂʘʨʩʢʦʛʦ 

ʤʦʨʷ ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʝʪʘʥʘ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʘʡʦʥʘʭ 

ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 1,3 ʜʦ 27 ʥʤʦʣʴ/ʣ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʪʘʥʘ ʦʙʥʘʨʫʞʝʥʳ ʚ 

ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʷʭ ʤʦʨʩʢʦʡ ʚʦʜʳ ʥʘ ʚʥʝʰʥʝʤ ʰʝʣʴʬʝ, ʚ ʟʦʥʝ ʧʨʝʩʥʦʛʦ ʩʪʦʢʘ ʨʝʢ ʆʙʴ ʠ 

ɽʥʠʩʝʡ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʤʝʪʘʥʘ ʚ ʚʦʜʥʦʡ ʪʦʣʱʝ ʅʦʚʦʟʝʤʝʣʴʩʢʦʡ ʚʧʘʜʠʥʳ ʥʝʦʜʥʦʨʦʜʥʦ ʠ, ʧʦ ʚʩʝʡ 

ʚʝʨʦʷʪʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʝʩʥʳʤ ʩʪʦʢʦʤ ʩ ʅʦʚʦʡ ɿʝʤʣʠ. ʅʘ ʥʝʢʦʪʦʨʳʭ ʩʪʘʥʮʠʷʭ ʚ ʂʘʨʩʢʦʤ 

ʤʦʨʝ ʥʘʙʣʶʜʘʝʪʩʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʚʳʩʦʢʠʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʤʝʪʘʥʘ (20 ʥʤʦʣʴ/ʣ), ʚʦʜʦʨʦʜʘ 

(8 ʥʤʦʣʴ/ʣ) ʠ ʛʝʣʠʷ (5 ʥʤʦʣʴ/ʣ) ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ ʚʦʜʥʦʡ ʪʦʣʱʠ (10ï70 ʤ). ʄʠʛʨʘʮʠʠ ʛʘʟʘ ʠʟ ʜʦʥʥʳʭ 

ʦʩʘʜʢʦʚ ʚ ʚʦʜʫ ʥʘ ʵʪʠʭ ʩʪʘʥʮʠʷʭ ʥʝ ʦʙʥʘʨʫʞʝʥʦ (ʆʙʞʠʨʦʚ ʠ ʜʨ., 2021). ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ 

ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʘʟʘ ʩʚʷʟʘʥʳ ʩ ʘʜʚʝʢʮʠʝʡ ʠʟ ʦʙʦʛʘʱʝʥʥʳʭ ʦʙʣʘʩʪʝʡ. 

 

 ʈʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʠʟʤʝʨʝʥʠʷ 

 ɺ ʫʩʣʦʚʠʷʭ ʦʩʪʨʦʛʦ ʥʝʜʦʩʪʘʪʢʘ ʜʘʥʥʳʭ ʧʨʷʤʳʭ ʥʘʙʣʶʜʝʥʠʡ ʚ ʨʝʛʠʦʥʝ, ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ 

ʠʤʝʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʠʟ ʢʦʩʤʦʩʘ. ʂʘʢ ʚ ʟʘʧʘʜʥʦʤ, ʪʘʢ ʠ ʚ 

ʚʦʩʪʦʯʥʦʤ ʩʝʢʪʦʨʝ ʘʨʢʪʠʯʝʩʢʦʛʦ ʰʝʣʴʬʘ ʩʦʜʝʨʞʘʥʠʝ ʤʝʪʘʥʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʳʨʘʞʝʥʥʳʡ ʪʨʝʥʜ 

ʢ ʫʚʝʣʠʯʝʥʠʶ [ʖʨʛʘʥʦʚ, 2017]. 

 ʅʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʝʪʘʥʘ ʚ ʪʨʦʧʦʩʬʝʨʝ ʥʘʜ ɸʨʢʪʠʯʝʩʢʠʤ 

ʰʝʣʴʬʦʤ ɽʚʨʘʟʠʠ ʧʦ ʜʘʥʥʳʤ ʀʂ-ʟʦʥʜʠʨʦʚʱʠʢʘ Atmospheric InfraRed Sounder (AIRS), 
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ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʥʘ ʩʧʫʪʥʠʢʝ Aqua, ʧʨʝʜʩʪʘʚʠʣʠ ʩʨʘʚʥʝʥʠʝ 2-ʭ ʤʘʢʨʦʨʝʛʠʦʥʦʚ ʩ ʥʝʙʦʣʴʰʠʤ 

ʚʟʘʠʤʥʳʤ ʧʝʨʝʢʨʳʪʠʝʤ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ: ʟʘʧʘʜʥʦʛʦ 

ʩʝʢʪʦʨʘ (20Á ʚ.ʜ. ï 140Á ʚ.ʜ.), ʚʢʣʶʯʘʶʱʝʛʦ ʤʦʨʷ ɹʘʨʝʥʮʝʚʦ, ʂʘʨʩʢʦʝ ʠ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʤʦʨʷ 

ʃʘʧʪʝʚʳʭ ʠ ʚʦʩʪʦʯʥʳʡ ʩʝʢʪʦʨ (120Á ʚ.ʜ. ï 160Á ʟ.ʜ.), ʚʢʣʶʯʘʶʱʠʡ ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʝ ʠ 

ʏʫʢʦʪʩʢʦʝ ʤʦʨʷ [ʐʘʢʠʨʦʚ ʠ ʜʨ., 2023].  

 ɸʥʘʣʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʟʘʧʘʜʥʦʛʦ ʠ 

ʚʦʩʪʦʯʥʦʛʦ ʩʝʢʪʦʨʦʚ ʧʦ ʟʦʥʝ ʭʨʝʙʪʘ ɻʘʢʢʝʣʷ, ʨʘʟʣʦʤʥʘʷ ʪʝʢʪʦʥʠʢʘ [ʐʝʣʴʬʦʚʳʝ ʦʩʘʜʦʯʥʳʝ 

ʙʘʩʩʝʡʥʳé, 2020] ʙʦʣʝʝ ʚʳʨʘʞʝʥʘ ʚ ʟʘʧʘʜʥʦʤ ʩʝʢʪʦʨʝ, ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʠ ʚʳʨʘʞʘʝʪʩʷ ʚ ʙʦʣʝʝ 

ʠʥʪʝʥʩʠʚʥʦʡ ʜʝʛʘʟʘʮʠʠ ʥʝʜʨ, ʢʦʥʪʨʘʩʪʠʨʫʷ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʩ ʚʦʩʪʦʯʥʳʤ ʩʝʢʪʦʨʦʤ.  

 ʊʘʢʞʝ, ʦʩʥʦʚʥʳʤ ʦʪʣʠʯʠʝʤ ʟʘʧʘʜʘ ʦʪ ʚʦʩʪʦʢʘ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʡ ʪʨʝʥʜ ʥʘ 

ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʤʝʪʘʥʘ ʚ ʟʘʧʘʜʥʦʤ ʩʝʢʪʦʨʝ. ɿʘ 2020 ï 2022 ʛʛ. ʪʨʝʥʜ ʚʳʛʣʷʜʠʪ ʛʦʨʘʟʜʦ 

ʭʘʨʘʢʪʝʨʥʝʝ, ʜʦʩʪʠʛʘʷ ʫʚʝʨʝʥʥʦʛʦ ʫʨʦʚʥʷ ʚ 2 ppm ʚ ʟʘʧʘʜʥʦʡ ʟʦʥʝ ʠ ʥʝʤʥʦʛʦ ʥʠʞʝ ʚ ʚʦʩʪʦʯʥʦʡ.  

 ɻʣʘʚʥʳʝ ʤʝʞʛʦʜʦʚʳʝ ʧʠʢʠ ʧʦʚʳʰʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʤʝʪʘʥʘ ʩʦʚʧʘʜʘʶʪ ʧʦ ʚʨʝʤʝʥʠ ʤʝʞʜʫ 

ʚʦʩʪʦʯʥʳʤ ʠ ʟʘʧʘʜʥʳʤ ʩʝʢʪʦʨʘʤʠ. ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʜʝʢʘʜʥʦʝ ʠʟʤʝʥʝʥʠʝ ʚ ʧʦʣʝ 

ʤʝʪʘʥʘ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʷʚʣʷʶʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʚʣʠʷʥʠʝʤ ʨʝʛʠʦʥʘʣʴʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ ʠ ʠʭ ʟʘʢʦʥʦʤʝʨʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ 

ʟʥʘʯʠʤʳʤʠ ʷʚʣʷʶʪʩʷ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʝ ʙʘʩʩʝʡʥʳ ʘʨʢʪʠʯʝʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʵʚʦʣʶʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ 

ʠʭ ʨʘʟʚʠʪʠʷ ʠ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʣʠʪʦʩʬʝʨʳ [ʐʘʢʠʨʦʚ  ʠ ʜʨ., 2023].   

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʤʝʪʦʜʘʤʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʧʨʦʚʦʜʠʪʩʷ ʪʘʢʞʝ 

ʦʙʥʘʨʫʞʝʥʠʝ, ʤʦʥʠʪʦʨʠʥʛ ʠ ʢʦʥʪʨʦʣʴ ʥʝʬʪʷʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ ʠ ʧʨʠ ʵʪʦʤ 

ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʨʘʜʠʦʣʦʢʘʪʦʨʳ ʩ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʘʧʝʨʪʫʨʦʡ (ʈʉɸ), ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʧʫʪʥʠʢʘʭ ɿʝʤʣʠ (ʀʉɿ), ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʝ 

ʠʟʦʙʨʘʞʝʥʠʷ (ʈʃʀ) ʤʦʨʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʦʩʚʝʱʝʥʥʦʩʪʠ ʠ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʚʘʞʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʚ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ.  

ɺʣʠʷʥʠʝ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʩʦʩʪʘʚ ʋɺ ʚ ʪʦʣʱʝ ʦʩʘʜʢʦʚ ʠ ʚ ʧʨʠʜʦʥʥʦʤ ʩʣʦʝ ʚʦʜʳ ʤʦʛʫʪ 

ʦʢʘʟʳʚʘʪʴ ʨʘʟʛʨʫʟʢʠ ʬʣʶʠʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ: ʢ ʧʨʠʤʝʨʫ, ʘʥʦʤʘʣʠʠ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʋɺ ʥʘ 

ʦʪʜʝʣʴʥʳʭ ʩʪʘʥʮʠʷʭ ʫ ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ ʠ ʚ ʄʝʜʚʝʞʠʥʩʢʦʤ ʞʝʣʦʙʝ ʤʦʨʷ ī ʟʘ ʩʯʝʪ ʚʦʟʤʦʞʥʦʛʦ 

ʪʦʯʝʯʥʦʛʦ ʚʣʠʷʥʠʷ ʧʦʪʦʢʦʚ ʋɺ ʠʟ ʪʦʣʱʠ ʦʩʘʜʢʦʚ ʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʟʥʘʢʦʤ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʥʝʬʪʝʧʨʦʷʚʣʝʥʠʡ (ʨʠʩʫʥʦʢ 1.3.6.).  

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʷʪʝʥ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʥʘ ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ ʈʃʀ, 

ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʚ 2016 ï 2018 ʛʛ. ʚ ʚʝʙ-

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʤ ʧʨʠʣʦʞʝʥʠʠ çɻʝʦʤʠʢʩʝʨè (http://geomixer.ru), ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʥʘʣʠʯʠʝ 

ʧʦʜʚʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʥʘ ʜʥʝ (ʛʨʠʬʦʥʦʚ ʠʣʠ ʩʠʧʦʚ ʦʪ ʘʥʛʣ. cold seep) ʚ ʛʣʫʙʦʢʦʚʦʜʥʦʡ ʯʘʩʪʠ 

ʤʦʨʷ ʥʘ ʛʣʫʙʠʥʝ 345 ʤ ʚ ʢʦʦʨʜʠʥʘʪʘʭ 75Á13ǋʩ.ʰ. ʠ 31Á45ǋʚ.ʜ. (ʨʠʩʫʥʦʢ 1.3.7) (ʩʤ. ʪʘʢʞʝ [ʀʚʘʥʦʚ, 

2019]. 
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ʈʠʩʫʥʦʢ 1.3.6. ʅʝʬʪʝʧʨʦʷʚʣʝʥʠʷ (ʢʨʘʩʥʳʝ ʢʚʘʜʨʘʪʳ), ʦʙʥʘʨʫʞʝʥʥʳʝ ʚ ʥʦʨʚʝʞʩʢʦʤ ʠ 

ʨʦʩʩʠʡʩʢʦʤ ʩʝʢʪʦʨʘʭ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʚ ʨʘʤʢʘʭ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʧʣʝʥʦʯʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ [ʂʫʯʝʡʢʦ ʠ ʜʨ., 2020] 

 

 

 

ʈʠʩʫʥʦʢ 1.3.7. ʇʦʣʦʞʝʥʠʝ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʛʨʫʧʧʳ ʩʠʧʦʚ ʥʘ ʦʙʟʦʨʥʦʡ ʢʘʨʪʝ ɹʘʨʝʥʮʝʚʘ 

ʤʦʨʷ (ʟʚʝʟʜʦʯʢʘ ʥʘ ʚʨʝʟʢʝ) ʠ ʥʘ ʙʘʪʠʤʝʪʨʠʯʝʩʢʦʡ ʢʘʨʪʝ,  

ʜʘʥʥʳʝ ʥʦʨʚʝʞʩʢʦʡ ʢʦʤʧʘʥʠʠ Norgeskart [ʀʚʘʥʦʚ, 2019] 

 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʧʷʪʝʥ-ʩʣʠʢʦʚ ʠʤʝʣʘ ʣʠʥʝʡʯʘʪʫʶ ʬʦʨʤʫ ʩ ʜʣʠʥʘʤʠ ʦʪ 1 ʜʦ 23 ʢʤ; ʦʥʠ 

ʧʦʷʚʣʷʣʠʩʴ ʚ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʤʝʩʪʝ ʤʦʨʷ, ʛʨʫʧʧʠʨʫʷʩʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʩʦʟʜʘʚʘʷ ʭʘʨʘʢʪʝʨʥʳʝ 

ʚʝʝʨʥʳʝ ʩʪʨʫʢʪʫʨʳ (ʈʠʩʫʥʦʢ 1.3.8). ʇʣʦʱʘʜʴ ʧʷʪʝʥ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʩʦʩʪʘʚʣʷʣʘ ʦʪ 0.2 ʜʦ 20 ʢʤ2 [ʀʚʘʥʦʚ, 2019]. 
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ʈʠʩʫʥʦʢ 1.3.8. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ ʧʷʪʝʥ-ʩʣʠʢʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴʶ ʦʙʥʘʨʫʞʝʥʥʦʡ ʛʨʫʧʧʳ ʧʦʜʚʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʅʋ (ʟʚʝʟʜʳ),  

ʥʘ ʬʨʘʛʤʝʥʪʝ ʈʃʀ ʩʧʫʪʥʠʢʘ Sentinel-1A ʦʪ 04.08.2017  

(ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʤʦʨʷ, ʥʦʨʚʝʞʩʢʠʡ ʩʝʢʪʦʨ) [ʀʚʘʥʦʚ, 2019] 

 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʋɺ ʚ ʄʠʨʦʚʦʤ ʦʢʝʘʥʝ (ʜʦ 0,6 ʤʣʥ. ʪ/ʛʦʜ ʠʣʠ 48 % ʦʪ 

ʩʫʤʤʘʨʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ), ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʦʢʨʘʠʥʥʳʭ ʤʦʨʷʭ, ʛʜʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʝʬʪʝʛʘʟʦʚʳʝ 

ʙʘʩʩʝʡʥʳ, ʷʚʣʷʶʪʩʷ ʚʳʭʦʜʳ (ʚʳʩʘʯʠʚʘʥʠʷ) ʋɺ ʚ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʨʘʡʦʥʘʭ [Oil in the Sea III: 

Inputs, Fates, 2003], ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʨʘʟʛʨʫʟʢʠ ʵʥʜʦʛʝʥʥʳʭ ʬʣʶʠʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʦʢʘʟʳʚʘʶʪ 

ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʩʦʩʪʘʚ ʋɺ ʚ ʪʦʣʱʝ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʠ ʚ ʧʨʠʜʦʥʥʳʭ ʚʦʜʘʭ. 

 

1.4 ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʚʝʜʝʥʠʷ ʦ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʷʭ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʢʘʭ  

 ʂʣʠʤʘʪ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʪʸʧʣʦʛʦ ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʦʢʝʘʥʘ ʠ 

ʭʦʣʦʜʥʦʛʦ ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ. ʏʘʩʪʳʝ ʚʪʦʨʞʝʥʠʷ ʪʸʧʣʳʭ ʘʪʣʘʥʪʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ ʠ 

ʭʦʣʦʜʥʦʛʦ ʘʨʢʪʠʯʝʩʢʦʛʦ ʚʦʟʜʫʭʘ ʦʧʨʝʜʝʣʷʶʪ ʙʦʣʴʰʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ. ɿʠʤʦʡ 

ʥʘʜ ʤʦʨʝʤ ʧʨʝʦʙʣʘʜʘʶʪ ʶʛʦ-ʟʘʧʘʜʥʳʝ, ʚʝʩʥʦʡ ʠ ʣʝʪʦʤ ð ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʝ ʚʝʪʨʳ. ʏʘʩʪʳ 

ʰʪʦʨʤʳ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʬʝʚʨʘʣʝ ʠʟʤʝʥʷʝʪʩʷ ʦʪ ī 25 ÁC ʥʘ ʩʝʚʝʨʝ ʜʦ ī 4 ÁC ʥʘ 

ʶʛʦ-ʟʘʧʘʜʝ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʘʚʛʫʩʪʘ 0ÁC, 1ÁC ʥʘ ʩʝʚʝʨʝ, 10ÁC ʥʘ ʶʛʦ-ʟʘʧʘʜʝ.  

ɺ ʪʝʯʝʥʠʝ ʛʦʜʘ ʥʘʜ ʤʦʨʝʤ ʧʨʝʦʙʣʘʜʘʝʪ ʧʘʩʤʫʨʥʘʷ ʧʦʛʦʜʘ. ɻʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʦʪ 

250 ʤʤ ʥʘ ʩʝʚʝʨʝ ʜʦ 500 ʤʤ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ. ʉʫʨʦʚʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʥʘ ʩʝʚʝʨʝ ʠ ʚʦʩʪʦʢʝ 

ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʦʧʨʝʜʝʣʷʶʪ ʝʛʦ ʙʦʣʴʰʫʶ ʣʝʜʦʚʠʪʦʩʪʴ.  

ɺʦ ʚʩʝ ʩʝʟʦʥʳ ʛʦʜʘ ʦʩʪʘʸʪʩʷ ʩʚʦʙʦʜʥʦʡ ʦʪʦ ʣʴʜʘ ʪʦʣʴʢʦ ʶʛʦ-ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʤʦʨʷ. ɿʜʝʩʴ, ʚ 

ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʤʦʨʷ, ʧʦʩʪʫʧʣʝʥʠʝ ʪʸʧʣʳʭ ʘʪʣʘʥʪʠʯʝʩʢʠʭ ʚʦʜ ʦʧʨʝʜʝʣʷʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʳʩʦʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʩʦʣʸʥʦʩʪʴ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʤʦʨʷ.  ʅʘʠʙʦʣʴʰʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 
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ʣʝʜʷʥʦʡ ʧʦʢʨʦʚ ʜʦʩʪʠʛʘʝʪ ʚ ʘʧʨʝʣʝ, ʢʦʛʜʘ ʦʢʦʣʦ 75% ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ ʟʘʥʷʪʦ ʧʣʘʚʫʯʠʤʠ 

ʣʴʜʘʤʠ. ɺ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʛʦʜʳ ʚ ʢʦʥʮʝ ʟʠʤʳ ʧʣʘʚʫʯʠʝ ʣʴʜʳ ʧʦʜʭʦʜʷʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʙʝʨʝʛʘʤ ʂʦʣʴʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. ʅʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʣʴʜʦʚ ʧʨʠʭʦʜʠʪʩʷ 

ʥʘ ʢʦʥʝʮ ʘʚʛʫʩʪʘ. ɺ ʵʪʦ ʚʨʝʤʷ ʛʨʘʥʠʮʘ ʣʴʜʦʚ ʦʪʦʜʚʠʛʘʝʪʩʷ ʟʘ 78Á ʩ. ʰ.  

 

ʆʩʦʙʝʥʥʦʩʪʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ 

ʇʨʦʮʝʩʩʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ɸʨʢʪʠʢʝ ʠʤʝʶʪ ʩʚʦʠ ʫʥʠʢʘʣʴʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ: ʧʦʩʪʫʧʣʝʥʠʝ ʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʟʘ ʩʯʝʪ ʪʘʷʥʠʷ, ʩʦʣʠʬʣʶʢʮʠʠ ʠ ʨʘʟʤʳʚʘʥʠʷ 

ʙʝʨʝʛʦʚ ʦʯʝʥʴ ʚʝʣʠʢʦ, ʪ.ʝ. ʚ ʤʦʨʷ, ʧʨʠʣʝʛʘʶʱʠʝ ʢ ʧʦʣʷʨʥʳʤ ʧʫʩʪʳʥʷʤ, ʧʦʩʪʫʧʘʝʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʝʣʠʢʪʦʚʳʡ ʦʩʘʜʦʯʥʳʡ ʤʘʪʝʨʠʘʣ.  

ʆʧʨʝʜʝʣʷʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʜʣʷ ʟʘʧʘʜʥʦ-ʘʨʢʪʠʯʝʩʢʦʛʦ ʰʝʣʴʬʘ 

ʷʚʣʷʶʪʩʷ ʧʠʪʘʶʱʠʝ ʧʨʦʚʠʥʮʠʠ. ɼʣʷ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 5 ʦʩʥʦʚʥʳʭ ʧʠʪʘʶʱʠʭ 

ʧʨʦʚʠʥʮʠʡ ʟʘʧʘʜʥʦ-ʘʨʢʪʠʯʝʩʢʦʛʦ ʰʝʣʴʬʘ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʧʦ ʧʦʩʪʫʧʣʝʥʠʶ ʪʝʨʨʠʛʝʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ [Lemenkova, 2004]: ʂʦʣʴʩʢʠʡ ʧʦʣʫʦʩʪʨʦʚ, ɹʦʣʴʰʝʟʝʤʝʣʴʩʢʫʶ ʪʫʥʜʨʫ, ʅʦʚʫʶ ɿʝʤʣʶ, 

ʐʧʠʮʙʝʨʛʝʥ, ɿʝʤʣʶ ʌʨʘʥʮʘ-ʀʦʩʠʬʘ. ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʢʘʞʜʫʶ ʠʟ ʥʠʭ. 

 I. ʂʦʣʴʩʢʠʡ ʧʦʣʫʦʩʪʨʦʚ, ʢʦʪʦʨʳʡ ʩʣʘʛʘʶʪ ʧʦʨʦʜʳ ʘʨʭʝʷ ʠ ʧʨʦʪʝʨʦʟʦʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ 

ʦʩʥʦʚʥʦʤ ʛʨʘʥʠʪʦ-ʛʥʝʡʩʘʤʠ ʠ ʨʝʞʝ ʤʘʩʩʠʚʘʤʠ ʦʩʥʦʚʥʳʭ ʠ ʫʣʴʪʨʘʦʩʥʦʚʥʳʭ ʧʦʨʦʜ, ʠʤʝʝʪ 

ʥʠʟʢʦʛʦʨʥʳʡ ʤʝʣʢʦʩʦʧʯʘʪʳʡ ʨʝʣʴʝʬ ʩʦ ʩʣʘʙʦʨʘʟʚʠʪʦʡ ʨʝʯʥʦʡ ʩʝʪʴʶ.  

ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʦʚʠʥʮʠʠ: 1. ʇʨʦʯʥʳʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʧʦʨʦʜʳ ʦʯʝʥʴ ʩʣʘʙʦ ʧʦʜʜʘʶʪʩʷ 

ʘʙʨʘʟʠʠ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʩʪʫʧʘʝʪ ʚ 

ʧʨʠʙʨʝʞʥʫʶ ʟʦʥʫ. 2. ʄʘʪʝʨʠʘʣ, ʪʝʤ ʥʝ ʤʝʥʝʝ ʧʦʩʪʫʧʘʶʱʠʡ ʚ ʘʢʚʘʪʦʨʠʶ, ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ 

ʛʨʫʙʦʟʝʨʥʠʩʪʘʷ ʩʪʨʫʢʪʫʨʫ ʠ ʧʝʩʪʨʳʡ ʤʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ. 3. ʇʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ 

ʦʪʩʫʪʩʪʚʫʝʪ ʛʣʠʥʠʩʪʦʝ ʚʝʱʝʩʪʚʦ (ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʧʝʨʚʳʭ ʜʚʫʭ ʬʘʢʪʦʨʦʚ). 

II. ɹʦʣʴʰʝʟʝʤʝʣʴʩʢʘʷ ʪʫʥʜʨʘ - ʚʘʞʥʘʷ ʧʠʪʘʶʱʘʷ ʧʨʦʚʠʥʮʠʷ. ʆʥʘ ʦʭʚʘʪʳʚʘʝʪ ʧʦʣʫʦʩʪʨʦʚ 

ʂʘʥʠʥ, ʊʠʤʘʥʩʢʠʡ ʂʨʷʞ, ʩʦʙʩʪʚʝʥʥʦ ɹʦʣʴʰʝʟʝʤʝʣʴʩʢʫʶ ʪʫʥʜʨʫ, ʇʦʣʷʨʥʳʡ ʋʨʘʣ ʠ ʭʨʝʙʝʪ ʇʘʡ-

ʍʦʡ.  

ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʦʚʠʥʮʠʠ:  

1. ʆʙʣʦʤʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦʩʪʫʧʘʝʪ ʩ ʘʣʣʶʚʠʝʤ ʨʝʢʠ ʇʝʯʦʨʳ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ 

ʦʙʰʠʨʥʳʡ ʚʦʜʦʩʙʦʨʥʳʡ ʙʘʩʩʝʡʥ, ʩʣʦʞʝʥʥʳʡ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʧʦʨʦʜ, ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʣʝʛʢʦ ʧʦʜʜʘʶʱʠʭʩʷ ʨʘʟʨʫʰʝʥʠʶ. ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʩʘʞʜʘʝʪʩʷ ʚ 

ʇʝʯʦʨʩʢʦʤ ʣʠʤʘʥʝ, ʠ ʣʠʰʴ ʪʦʥʢʦʜʠʩʧʝʨʩʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʜʦʩʪʠʛʘʝʪ ʤʦʨʷ. ʉʪʦʢ ʇʝʯʦʨʳ 

ʦʮʝʥʠʚʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʚ 130 ʢʫʙʠʯʝʩʢʠʭ ʢʠʣʦʤʝʪʨʦʚ; ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʦʡ ʤʫʪʥʦʩʪʠ (60 ʛ/ʤ3) 

ʚʟʚʝʰʝʥʥʳʡ ʩʪʦʢ ʩʦʩʪʘʚʣʷʝʪ 7,8 ʤʣʥ ʪ/ʛʦʜ. ʕʪʦ ð ʦʯʝʥʴ ʚʘʞʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʦʩʘʜʦʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ɹʘʨʝʥʮʝʚʦ ʤʦʨʝ.  
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2. ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ - ʩʫʧʝʩʝʡ, ʩʫʛʣʠʥʢʦʚ ʠ ʛʣʠʥ. ɹʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʨʝʢ, ʜʨʝʥʠʨʫʶʱʠʭ ʜʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʚʳʥʦʩʷʪ ʤʘʪʝʨʠʘʣ ʚ ɹʘʨʝʥʮʝʚʦ ʤʦʨʝ. ɺ 

ʙʘʩʩʝʡʥ ʩʝʜʠʤʝʥʪʘʮʠʠ ʧʦʩʪʫʧʘʝʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʦʩʥʦʚʥʦʤ ʛʣʠʥʠʩʪʳʡ ʤʘʪʝʨʠʘʣ.  

3. ʆʯʝʥʴ ʠʥʪʝʥʩʠʚʥʘʷ ʘʙʨʘʟʠʷ ʙʝʨʝʛʦʚ, ʯʪʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʦ. ʂʦʣʛʫʝʚ ʠ 

ʏʝʰʩʢʦʡ ɻʫʙʳ, ʛʜʝ ʪʝʤʧʳ ʘʙʨʘʟʠʠ ʜʦʩʪʠʛʘʶʪ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʦʚ ʚ ʛʦʜ. ʀ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʧʦʩʪʫʧʣʝʥʠʝ ʚ ʟʦʥʫ ʤʝʣʢʦʚʦʜʴʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʟʚʝʰʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ.  

III. ɸʨʭʠʧʝʣʘʛ ʅʦʚʘʷ ɿʝʤʣʷ. ʆʪʣʠʯʠʪʝʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ: ʨʝʟʢʦ ʨʘʩʯʣʝʥʝʥʥʳʡ ʨʝʣʴʝʬ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʜʦʣʠʥʥʳʤ ʠ ʧʦʣʫʧʦʢʨʦʚʥʳʤ ʦʣʝʜʝʥʝʥʠʝʤ. ʆʯʝʥʴ ʰʠʨʦʢʦ ʥʘ ʦʩʪʨʦʚʘʭ ʅʦʚʦʡ ɿʝʤʣʠ 

ʨʘʟʚʠʪʳ ʤʝʣʢʠʝ ʚʦʜʦʪʦʢʠ (ʢʦʨʦʪʢʠʝ ʨʝʯʢʠ ʛʦʨʥʦʛʦ ʪʠʧʘ) ʠ ʧʦʪʦʢʠ ʪʘʣʳʭ ʣʝʜʥʠʢʦʚʳʭ ʚʦʜ. 

ʄʘʪʝʨʠʘʣ, ʚʳʥʦʩʠʤʳʡ ʨʝʯʢʘʤʠ ʖʞʥʦʛʦ ʦʩʪʨʦʚʘ ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʡ (ʛʨʘʚʠʡʥʦ-ʛʘʣʝʯʥʳʡ ʠ 

ʧʝʩʯʘʥʳʡ). ʃʝʜʥʠʢʦʚʳʝ ʪʘʣʳʝ ʚʦʜʳ ʚʳʥʦʩʷʪ ʚ ʬʠʦʨʜʳ ʤʘʩʩʫ ʪʦʥʢʦʛʦ ʛʣʠʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

 IV. ɸʨʭʠʧʝʣʘʛ ɿʝʤʣʷ ʌʨʘʥʮʘ-ʀʦʩʠʬʘ. ʕʪʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ, ʦʯʝʥʴ ʩʧʝʮʠʬʠʯʝʩʢʘʷ 

ʧʨʦʚʠʥʮʠʷ. ɸʨʭʠʧʝʣʘʛ ʥʘ 90 % ʧʦʢʨʳʪ ʣʝʜʥʠʢʦʚʳʤʠ ʢʫʧʦʣʘʤʠ. ʆʩʘʜʦʯʥʳʡ ʢʦʤʧʣʝʢʩ 

ʧʨʝʜʩʪʘʚʣʝʥ ʤʝʟʦʟʦʡʩʢʠʤʠ ʧʦʨʦʜʘʤʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʝʩʯʘʥʠʢʘʤʠ, ʘʣʝʚʨʠʪʘʤʠ, 

ʠʟʚʝʩʪʥʷʢʘʤʠ, ʧʝʨʝʢʨʳʪʳʤʠ ʧʦʢʨʦʚʥʳʤʠ ʙʘʟʘʣʴʪʘʤʠ. ʇʣʘʪʦ ʨʘʩʯʣʝʥʝʥʦ ʛʣʫʙʦʢʠʤʠ ʜʦʣʠʥʘʤʠ, 

ʚʳʧʘʭʘʥʥʳʤʠ ʣʝʜʥʠʢʘʤʠ. ʆʪʣʠʯʠʪʝʣʴʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ: ʘʡʩʙʝʨʛʦʚʳʡ ʨʘʟʥʦʩ ʛʨʫʙʦʦʙʣʦʤʦʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. 

 V. ɸʨʭʠʧʝʣʘʛ ʐʧʠʮʙʝʨʛʝʥ ʦʪʣʠʯʘʝʪʩʷ ʩʣʦʞʥʳʤ ʩʠʣʴʥʦ ʨʘʩʯʣʝʥʝʥʥʳʤ ʨʝʣʴʝʬʦʤ. 

ʆʩʘʜʦʯʥʳʡ ʯʝʭʦʣ ʧʨʝʜʩʪʘʚʣʝʥ ʨʘʟʣʠʯʥʳʤʠ ʧʘʣʝʦʟʦʡʩʢʠʤʠ ʠ ʤʝʟʦʟʦʡʩʢʠʤʠ ʦʩʘʜʦʯʥʳʤʠ 

ʢʦʤʧʣʝʢʩʘʤʠ. ʆʪʣʠʯʠʪʝʣʴʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ: ʧʝʨʝʥʦʩ ʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʧʦʣʟʘʶʱʠʤʠ ʧʦ 

ʬʠʦʨʜʘʤ ʣʝʜʥʠʢʦʚʳʤʠ çʷʟʳʢʘʤʠè.  

 ɺ ʩʝʚʝʨʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʤʦʱʥʦʩʪʴ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʩʦʢʨʘʱʘʝʪʩʷ ʠ ʚ ʉʝʚʝʨʦ-

ɹʘʨʝʥʮʝʚʩʢʦʡ ʚʧʘʜʠʥʝ ʫʞʝ ʥʝ ʧʨʝʚʳʰʘʝʪ 500 ʤ ʧʦ ʜʘʥʥʳʤ ʩʝʡʩʤʦʩʪʨʘʪʠʛʨʘʬʠʠ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ ʖʞʥʦ- ʠ ʉʝʚʝʨʦ-ɹʘʨʝʥʮʝʚʩʢʠʭ ʚʧʘʜʠʥ ʚ ʨʘʟʣʠʯʥʳʭ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʖʞʥʘʷ ʚʧʘʜʠʥʘ ʥʘʣʦʞʝʥʘ ʥʘ ʩʪʨʫʢʪʫʨʳ ʜʣʠʪʝʣʴʥʦʛʦ ʫʩʪʦʡʯʠʚʦʛʦ 

ʧʦʛʨʫʞʝʥʠʷ ʎʝʥʪʨʘʣʴʥʦ-ɹʘʨʝʥʮʝʚʩʢʦʡ ʜʝʧʨʝʩʩʠʠ [Cʪʫʧʘʢʦʚʘ, 2011], ʪʦʛʜʘ ʢʘʢ ʉʝʚʝʨʦ-

ɹʘʨʝʥʮʝʚʩʢʘʷ ʚʧʘʜʠʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʧʨʝʜʝʣʘʭ ʧʨʠʧʦʜʥʷʪʦʛʦ ʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʙʣʦʢʘ 

ʉʚʘʣʴʙʘʨʜʩʢʦʡ ʧʣʠʪʳ. ɺ ʟʘʧʘʜʥʦʡ (ʥʦʨʚʝʞʩʢʦʡ) ʯʘʩʪʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʤʦʱʥʦʩʪʴ ʶʨʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 300 ʤ, ʘ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ ʠ ʚʦʚʩʝ ʥʝ ʧʨʝʚʳʰʘʝʪ 150 ʤ [Cʫʩʣʦʚʘ, 

2017]. 

 ɺ ʬʦʨʤʠʨʦʚʘʥʠʠ ʋɺ (ʛʘʟʦʚʦʛʦ) ʧʦʣʷ ʚ ʚʦʜʥʦʡ ʪʦʣʱʝ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʬʠʟʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʨʘʡʦʥʘ ï ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʩʦʣʝʥʦʩʪʴ ʚʦʜʳ, ʪʝʯʝʥʠʷ, ʛʣʫʙʠʥʘ ʤʦʨʷ, 

ʣʠʪʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʜʨ. 

 ɹʘʨʝʥʮʝʚʦ ʤʦʨʝ ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʰʝʣʴʬʝ ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ ʤʝʞʜʫ ʩʝʚʝʨʥʳʤ 

ʧʦʙʝʨʝʞʴʝʤ ɽʚʨʦʧʳ ʠ ʪʨʝʤʷ ʛʨʫʧʧʘʤʠ ʙʦʣʴʰʠʭ ʦʩʪʨʦʚʦʚ ī ʘʨʭʠʧʝʣʘʛʘʤʠ ʅʦʚʘʷ ɿʝʤʣʷ, ɿʝʤʣʷ 



44 

 

ʌʨʘʥʮʘ-ʀʦʩʠʬʘ ʠ ʐʧʠʮʙʝʨʛʝʥ. ʆʥʦ ʠʤʝʝʪ ʝʩʪʝʩʪʚʝʥʥʳʝ ʛʨʘʥʠʮʳ ʥʘ ʶʛʝ ʠ ʶʛʦ-ʚʦʩʪʦʢʝ, ʚ 

ʦʩʪʘʣʴʥʳʭ ʯʘʩʪʷʭ ʠʤʠ ʩʣʫʞʘʪ ʫʩʣʦʚʥʳʝ ʣʠʥʠʠ. ɿʘʧʘʜʥʦʡ ʛʨʘʥʠʮʝʡ ʷʚʣʷʝʪʩʷ ʣʠʥʠʷ ʤ. ʅʦʨʜʢʘʧ ī 

ʦ-ʚ ʄʝʜʚʝʞʠʡ ī ʤ. ʖʞʥʳʡ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ. ʖʞʥʘʷ ʛʨʘʥʠʮʘ ī ʧʦʙʝʨʝʞʴʝ ʉʝʚʝʨʥʦʡ 

ʅʦʨʚʝʛʠʠ, ʂʦʣʴʩʢʦʛʦ ʧ-ʦʚʘ ʠ ʣʠʥʠʷ ʤ. ʉʚʷʪʦʡ ʅʦʩ ī ʤ. ʂʘʥʠʥ ʅʦʩ, ʦʪʜʝʣʷʶʱʘʷ ɹʘʨʝʥʮʝʚʦ ʤʦʨʝ 

ʦʪ ɹʝʣʦʛʦ. ɺʦʩʪʦʯʥʦʡ ʛʨʘʥʠʮʝʡ ʩʣʫʞʠʪ ʟʘʧʘʜʥʦʝ ʧʦʙʝʨʝʞʴʝ ʦ-ʚʘ ɺʘʡʛʘʯ ʠ ʘʨʭʠʧʝʣʘʛʘ ʅʦʚʘʷ 

ɿʝʤʣʷ, ʜʘʣʝʝ ī ʣʠʥʠʷ ʤ. ɾʝʣʘʥʠʷ (ʅʦʚʘʷ ɿʝʤʣʷ) ī ʤ. ʂʦʣʟʘʪ (ɿʝʤʣʷ ʌʨʘʥʮʘ-ʀʦʩʠʬʘ).  

 ʅʘ ʩʝʚʝʨʝ ʦʥʘ ʧʨʦʭʦʜʠʪ ʧʦ ʩʝʚʝʨʥʦʡ ʦʢʨʘʠʥʝ ʦʩʪʨʦʚʦʚ ɿʝʤʣʠ ʌʨʘʥʮʘ-ʀʦʩʠʬʘ ʠ ʦʪ ʤ. ʄʵʨʠ 

ʍʘʨʤʩʫʦʨʪ (ʦ-ʚ ɿʝʤʣʠ ɸʣʝʢʩʘʥʜʨʳ) ʯʝʨʝʟ ʦ-ʚʘ ɺʠʢʪʦʨʠʠ ʠ ɹʝʣʳʡ ʢ ʤ. ʃʠ-ʉʤʠʪ, ʢʦʪʦʨʳʡ 

ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʦ-ʚʝ ʉʝʚʝʨʦ-ʚʦʩʪʦʯʥʘʷ ɿʝʤʣʷ ʘʨʭʠʧʝʣʘʛʘ ʑʧʠʮʙʝʨʛʝʥ. ɺ ʵʪʠʭ ʛʨʘʥʠʮʘʭ ʤʦʨʝ 

ʥʘʭʦʜʠʪʩʷ ʤʝʞʜʫ ʧʘʨʘʣʣʝʣʷʤʠ 81Á52' ʠ 66Á44' ʩ.ʰ. ʠ ʤʝʨʠʜʠʘʥʘʤʠ 1ʙÁ30' ʠ ʙ8Á44' ʚ.ʜ. ʇʣʦʱʘʜʴ 

ʟʝʨʢʘʣʘ ʤʦʨʷ ʨʘʚʥʘ 1417 ʪʳʩ. ʢʤ2, ʦʙʲʝʤ 282,1 ʪʳʩ. ʢʤ3. ɹʘʨʝʥʮʝʚʦ ʤʦʨʝ ï ʩʘʤʦʝ ʟʘʧʘʜʥʦʝ ʠʟ 

ʤʦʨʝʡ ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ, ʦʤʳʚʘʶʱʠʭ ʙʝʨʝʛʘ ʈʦʩʩʠʠ. ʆʥʦ ʩʚʦʙʦʜʥʦ ʩʦʦʙʱʘʝʪʩʷ ʩ 

ʅʦʨʚʝʞʩʢʠʤ ʠ ɻʨʝʥʣʘʥʜʩʢʠʤ ʤʦʨʷʤʠ, ʤʝʥʝʝ ʩʚʦʙʦʜʥʦ ī ʩ ʎʝʥʪʨʘʣʴʥʳʤ ɸʨʢʪʠʯʝʩʢʠʤ ʙʘʩʩʝʡʥʦʤ 

ʠ ʂʘʨʩʢʠʤ ʤʦʨʝʤ ʠ ʧʣʦʭʦ ī ʩ ɹʝʣʳʤ ʤʦʨʝʤ. ʆʛʨʘʥʠʯʝʥʥʦʝ ʢʦʥʪʠʥʝʥʪʦʤ ʪʦʣʴʢʦ ʥʘ ʶʛʝ ʠ 

ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʥʘ ʩʝʚʝʨʦʝʚʨʦʧʝʡʩʢʦʡ ʤʘʪʝʨʠʢʦʚʦʡ ʦʪʤʝʣʠ, ɹʘʨʝʥʮʝʚʦ ʤʦʨʝ ʦʪʥʦʩʠʪʩʷ ʢ 

ʤʘʪʝʨʠʢʦʚʳʤ ʦʢʨʘʠʥʥʳʤ ʤʦʨʷʤ. ʈʘʩʧʦʣʦʞʝʥʥʦʝ ʟʘ ʇʦʣʷʨʥʳʤ ʢʨʫʛʦʤ, ʥʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʩʚʷʟʘʥʥʦʝ ʩ ʚʦʜʘʤʠ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʠ, ʦʥʦ ʠʤʝʝʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. 

 ʇʨʠ ʥʝʙʦʣʴʰʦʡ ʛʦʜʦʚʦʡ ʘʤʧʣʠʪʫʜʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ɹʘʨʝʥʮʝʚʫ ʤʦʨʶ ʩʚʦʡʩʪʚʝʥʥʳ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʘʷ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʪʝʧʣʘʷ ʜʣʷ ʚʳʩʦʢʠʭ ʰʠʨʦʪ ʟʠʤʘ, ʢʦʨʦʪʢʦʝ ʠ ʧʨʦʭʣʘʜʥʦʝ ʣʝʪʦ. 

ʍʘʨʘʢʪʝʨʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʟʜʝʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʝʧʣʳʝ ʚʦʜʳ, 

ʧʨʠʰʝʜʰʠʝ ʠ ʟ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʠ, ʚʩʪʫʧʘʶʪ ʚ ʢʦʥʪʘʢʪ ʩ ʭʦʣʦʜʥʳʤʠ ʚʦʜʘʤʠ ʤʝʩʪʥʦʛʦ 

ʘʨʢʪʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ [ɸʡʙʫʣʘʪʦʚ, 1990]. ɿʠʤʥʷʷ ʚʝʨʪʠʢʘʣʴʥʘʷ ʢʦʥʚʝʢʮʠʷ ʦʧʨʝʜʝʣʷʝʪ 

ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʨʝʞʠʤ ʚʝʥʪʠʣʷʮʠʠ ʚʦʜʥʦʡ ʪʦʣʱʠ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʠʩʣʦʨʦʜʦʤ ʛʣʫʙʠʥʥʳʝ ʩʣʦʠ 

[Sherman, 2005]. ɻʣʫʙʠʥʘ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʟʠʤʥʝʡ ʮʠʨʢʫʣʷʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 50  

ï 75 ʤ. ɺʘʞʥʳʤ ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʣʝʜʦʚʳʡ ʧʦʢʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʡ 

ʩʝʟʦʥʥʦʩʪʴ ʩʫʢʮʝʩʩʠʠ ʧʝʣʘʛʠʯʝʩʢʠʭ ʙʠʦʮʝʥʦʟʦʚ ʥʘ ʘʢʚʘʪʦʨʠʠ ʦʪʢʨʳʪʦʛʦ ʤʦʨʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʦʙʪʝʢʘʥʠʷ ʛʣʫʙʠʥʥʳʤʠ ʘʪʣʘʥʪʠʯʝʩʢʠʤʠ ʚʦʜʘʤʠ ʧʦʜʚʦʜʥʳʭ ʚʦʟʚʳʰʝʥʥʦʩʪʝʡ ʥʘʜ ʥʠʤʠ 

ʦʙʨʘʟʫʶʪʩʷ ʩʚʝʨʭʦʭʣʘʞʜʝʥʥʳʝ ʟʦʥʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʙʘʥʦʢ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ.  

ʉʦʣʝʥʦʩʪʴ ʤʦʨʩʢʦʡ ʚʦʜʳ ʩʦʩʪʘʚʣʷʝʪ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʤʦʨʷ ʩʦʩʪʘʚʣʷʝʪ 35 ă, ʥʘ ʩʝʚʝʨʝ 

32 - 33 ă. ɺʝʨʪʠʢʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʦʣʝʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʝʝ ʫʚʝʣʠʯʝʥʠʝʤ ʦʪ 34 ă ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʜʦ 35.1 ă ʫ ʜʥʘ. ʉʦʣʝʥʦʩʪʴ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʝʛʦ 

ʦʙʤʝʥʘ ʩ ʄʠʨʦʚʳʤ ʦʢʝʘʥʦʤ ʚ ʢʘʯʝʩʪʚʝ ʚʝʜʫʱʝʛʦ ʬʘʢʪʦʨʘ, ʘ ʪʘʢʞʝ ʧʨʝʩʥʦʚʦʜʥʳʤ ʙʘʣʘʥʩʦʤ, 

ʧʨʦʮʝʩʩʘʤʠ ʣʝʜʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʪʘʷʥʠʷ ʣʴʜʘ. 

 ʉʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʭʦʜʘ ʩʦʣʝʥʦʩʪʠ ʚʳʨʘʞʝʥʳ ʜʦʚʦʣʴʥʦ ʩʣʘʙʦ. 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʦʣʝʥʦʩʪʴʶ ʥʘ ʩʪʘʥʜʘʨʪʥʳʭ ʨʘʟʨʝʟʘʭ ʠ ʚ ʩʝʚʝʨʥʳʭ ʧʨʠʛʨʘʥʠʯʥʳʭ 



45 

 

ʨʝʛʠʦʥʘʭ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʦʣʝʥʦʩʪʴ ʧʦʩʪʫʧʘʶʱʝʡ ʘʪʣʘʥʪʠʯʝʩʢʦʡ ʚʦʜʳ ʩʥʠʞʘʣʘʩʴ ʥʘʯʠʥʘʷ ʩ 

2011 ʛ. ʠ ʙʳʣʘ ʚ 2019 ʛ. ʥʘ ʪʦʤ ʞʝ ʫʨʦʚʥʝ, ʯʪʦ ʠ ʚ ʧʝʨʠʦʜ ʦʯʝʥʴ ʥʠʟʢʦʡ ʩʦʣʝʥʦʩʪʠ (ʠ ʪʝʤʧʝʨʘʪʫʨʳ) 

ʚ ʢʦʥʮʝ 1970-ʭ ʛʛ. (ʨʠʩʫʥʦʢ 1.4.1) [https://www.barentsportal.com].  

  

 

 

ʈʠʩʫʥʦʢ 1.4.1 ʊʝʤʧʝʨʘʪʫʨʘ ʠ ʩʦʣʝʥʦʩʪʴ ʥʘ ʩʪʘʥʜʘʨʪʥʳʭ ʨʘʟʨʝʟʘʭ ʠ ʚ ʩʝʚʝʨʥʳʭ ʧʨʠʛʨʘʥʠʯʥʳʭ 

ʨʝʛʠʦʥʘʭ. ʀʩʪʦʯʥʠʢ: ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʠʡ ʧʦʨʪʘʣ [https://www.barentsportal.com] 

 

 ʇʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚʦʜʥʳʝ ʤʘʩʩʳ ï ʵʪʦ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʘʪʣʘʥʪʠʯʝʩʢʠʝ ʚʦʜʳ ʩ 

ʧʦʚʳʰʝʥʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʩʦʣʝʥʦʩʪʴʶ; ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʘʨʢʪʠʯʝʩʢʠʝ ʚʦʜʳ ʩ ʧʦʥʠʞʝʥʥʳʤʠ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʩʦʣʝʥʦʩʪʴʶ; ʧʨʠʙʨʝʞʥʳʝ ʚʦʜʳ, ʧʦʩʪʫʧʘʶʱʠʝ ʠʟ ɹʝʣʦʛʦ ʤʦʨʷ, ʅʦʨʚʝʞʩʢʦʛʦ ʤʦʨʷ 

ʠ ʚʦʜʳ, ʧʦʩʪʫʧʘʶʱʠʝ ʩ ʤʘʪʝʨʠʢʦʚʳʤ ʩʪʦʢʦʤ. ʇʦʩʣʝʜʥʠʝ ʚʦʜʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʣʝʪʦʤ ʚʳʩʦʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʥʠʟʢʦʡ ʩʦʣʝʥʦʩʪʴʶ, ʘ ʟʠʤʦʡ ʥʠʟʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʠ ʩʦʣʝʥʦʩʪʠ. 

ʆʙʱʠʡ ʭʘʨʘʢʪʝʨ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʮʠʨʢʫʣʷʮʠʠ ï ʮʠʢʣʦʥʠʯʝʩʢʠʡ. ɺʘʞʥʳʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ 

ʟʚʝʥʦʤ ʙʘʨʝʥʮʝʚʦʤʦʨʩʢʦʡ ɹʄʕ ʷʚʣʷʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʛʝʥʝʪʠʯʝʩʢʠ ʨʘʟʥʦʨʦʜʥʳʭ ʚʦʜʥʳʭ ʤʘʩʩ, 

ʯʪʦ ʦʙʨʘʟʫʝʪ ʬʨʦʥʪʘʣʴʥʳʝ ʨʘʟʜʝʣʳ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʤʘʩʰʪʘʙʘ. 

  ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʚʘʞʝʥ ï ʧʦʣʷʨʥʳʡ ʬʨʦʥʪ ʠ ʧʦʣʷʨʥʘʷ ʬʨʦʥʪʘʣʴʥʘʷ ʟʦʥʘ 

(ʇʌɿ), ʦʪʥʦʩʷʱʘʷʩʷ ʢ ʪʠʧʫ ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʨʦʥʪʦʚ. ʇʦʣʷʨʥʳʡ ʬʨʦʥʪ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʛʨʘʥʠʮʘ ʚ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ, ʢʦʪʦʨʘʷ ʨʘʟʜʝʣʷʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʝʧʣʳʝ, ʩʦʣʝʥʳʝ 

ʚʦʜʥʳʝ ʤʘʩʩʳ ʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʙʦʣʝʝ ʭʦʣʦʜʥʳʝ ʠ ʧʨʝʩʥʳʝ ʚʦʜʥʳʝ ʤʘʩʩʳ 

ʘʨʢʪʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʕʪʦʪ ʬʨʦʥʪ ʦʩʦʙʝʥʥʦ ʯʝʪʢʦ ʚʳʨʘʞʝʥ ʥʝ ʪʦʣʴʢʦ ʚʦʢʨʫʛ ʙʘʥʢʠ 

ʐʧʠʮʙʝʨʛʝʥʩʢʦʡ ʙʘʥʢʠ ʠ ʚʧʘʜʠʥʳ ʍʦʧʝʥʘ, ʥʦ ʪʘʢʞʝ ʚʦʢʨʫʛ ʎʝʥʪʨʘʣʴʥʦʡ ʙʘʥʢʠ ʠ ʚ ʥʝʢʦʪʦʨʦʡ 

ʩʪʝʧʝʥʠ ʚʦʩʪʦʯʥʝʝ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ. ʀʟ-ʟʘ ʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʚʣʠʷʥʠʷ ʥʘ 

ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʵʪʘ ʪʝʨʨʠʪʦʨʠʷ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ ʦʩʦʙʝʥʥʦ ʮʝʥʥʘʷ ʠ ʫʷʟʚʠʤʘʷ. 

ɺ ʟʦʥʝ ʧʦʣʷʨʥʦʛʦ ʬʨʦʥʪʘ ʟʘ ʩʯʝʪ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʚʳʩʦʢʘʷ 

ʙʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʩʦʟʜʘʝʪʩʷ ʢʦʨʤʦʚʘʷ ʙʘʟʘ ʜʣʷ ʢʨʫʧʥʳʭ ʧʦʧʫʣʷʮʠʡ ʤʦʨʩʢʠʭ ʧʪʠʮ ʠ 
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ʤʣʝʢʦʧʠʪʘʶʱʠʭ. ʅʘ ʫʯʘʩʪʢʘʭ ʜʥʘ ʚ ʨʘʡʦʥʝ ʇʌɿ ʧʦʚʳʰʝʥʳ ʙʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʦʙʠʣʠʝ ʜʦʥʥʦʡ 

ʬʘʫʥʳ [ʄʘʪʠʰʦʚ, 2016]. 

 ʉʦʙʩʪʚʝʥʥʦ ʧʦʣʷʨʥʳʡ ʬʨʦʥʪ, ʢʦʪʦʨʳʡ ʦʪʜʝʣʷʝʪ ʘʨʢʪʠʯʝʩʢʠʝ ʚʦʜʳ ʦʪ ʘʪʣʘʥʪʠʯʝʩʢʠʭ, 

ʦʙʳʯʥʦ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚʜʦʣʴ ʠʟʦʙʘʪʳ ʜʣʠʥʦʡ ~ 200 ʤ ʚʦʢʨʫʛ ʚʩʝʡ ʚʧʘʜʠʥʳ ʍʦʧʝʥ, ʠ ʣʝʪʦʤ ʝʛʦ 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩ ʛʣʫʙʠʥʳ ʧʨʠʤʝʨʥʦ 50 ʤʝʪʨʦʚ ʠ ʥʠʞʝ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢʦ ʜʥʫ.  

 ʕʪʦʪ ʬʨʦʥʪ ʜʠʥʘʤʠʯʝʩʢʠ "ʧʘʩʩʠʚʝʥ" ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʢʘʢʦʤʫ-ʣʠʙʦ 

ʫʚʝʣʠʯʝʥʠʶ ʦʙʲʝʤʘ ʧʝʨʚʠʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʜʥʘʢʦ ʧʦʣʷʨʥʳʡ ʬʨʦʥʪ ʜʝʡʩʪʚʫʝʪ ʢʘʢ ʛʨʘʥʠʮʘ 

ʦʙʠʪʘʥʠʷ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ, ʠ ʦʥ ʪʘʢʞʝ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʟʦʥʳ ʩʢʦʧʣʝʥʠʷ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ. ʕʪʦ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʪʦʧʦʛʨʘʬʠʝʡ ʠ ʧʦʵʪʦʤʫ ʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʝʛʢʦ ʦʧʨʝʜʝʣʠʪʴ 

ʥʘ ʢʘʨʪʝ, ʠ ʦʥ ʧʨʠʩʫʪʩʪʚʫʝʪ ʢʨʫʛʣʳʡ ʛʦʜ, ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʚʥʫʪʨʠʛʦʜʦʚʳʤʠ ʠ 

ʤʝʞʛʦʜʦʚʳʤʠ ʚʘʨʠʘʮʠʷʤʠ.  

 ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʜʚʫʤ ʬʨʦʥʪʘʤ, ʫʧʦʤʷʥʫʪʳʤ ʚʳʰʝ, ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʩʫʱʝʩʪʚʫʝʪ 

ʬʨʦʥʪ ʪʘʣʦʡ ʚʦʜʳ, ʢʦʪʦʨʳʡ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚʝʩʥʦʡ ʠ ʣʝʪʦʤ. ʕʪʦʪ ʬʨʦʥʪ ʦʙʳʯʥʦ ʠʤʝʝʪ ʛʣʫʙʠʥʫ ʥʝ 

ʙʦʣʝʝ 50 ʤ ʠ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥ ʩ ʧʦʣʷʨʥʳʤ ʬʨʦʥʪʦʤ, ʥʦ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ. ʕʪʦʪ ʬʨʦʥʪ ʙʦʣʝʝ 

ʠʟʤʝʥʯʠʚ, ʠ ʧʦʵʪʦʤʫ ʝʛʦ ʪʨʫʜʥʝʝ ʥʘʥʝʩʪʠ ʥʘ ʢʘʨʪʫ ʚ ʮʝʣʦʤ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʟʘʚʠʩʠʪ ʦʪ ʪʘʷʥʠʷ 

ʤʦʨʩʢʦʛʦ ʣʴʜʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʪ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʪʝʯʝʥʠʝ ʧʨʝʜʳʜʫʱʝʡ ʟʠʤʳ. ʇʦʜʦʙʥʦ 

ʧʨʠʣʠʚʥʦʤʫ ʬʨʦʥʪʫ, ʵʪʦʪ ʬʨʦʥʪ ʪʘʢʞʝ ʚʘʞʝʥ ʜʣʷ ʜʠʥʘʤʠʢʠ ʚʝʩʝʥʥʝʛʦ ʮʚʝʪʝʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤʠ 

ʢʘʩʢʘʜʥʳʤʠ ʵʬʬʝʢʪʘʤʠ ʜʘʣʝʝ ʧʦ ʧʠʱʝʚʦʡ ʮʝʧʦʯʢʝ [Assmy at al, 2021]. 

ɹʘʨʝʥʮʝʚʦ ʤʦʨʝ ʦʪʥʦʩʠʪʩʷ ʢ ʣʝʜʦʚʠʪʳʤ ʤʦʨʷʤ, ʥʦ ʧʨʠ ʵʪʦʤ ʥʠʢʦʛʜʘ ʧʦʣʥʦʩʪʴʶ ʥʝ ʟʘʢʨʳʪʦ 

ʣʴʜʦʤ. ʇʦʚʩʝʤʝʩʪʥʦ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʣʴʜʳ ʤʝʩʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ.  

 ɺ ʪʝʯʝʥʠʝ ʛʦʜʘ ʣʝʜ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʨʷʜʝ ʨʘʡʦʥʦʚ, ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʅʦʚʦʡ ɿʝʤʣʝ, ɿʝʤʣʝ 

ʌʨʘʥʮʘ-ʀʦʩʠʬʘ ʠ ʐʧʠʮʙʝʨʛʝʥʫ. ʄʦʱʥʦʩʪʴ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʨʝʜʢʦ ʧʨʝʚʳʰʘʝʪ 1 ʤ. ʇʨʠʧʘʡ ʚ 

ʤʦʨʝ ʨʘʟʚʠʪ ʩʣʘʙʦ, ʦʜʥʘʢʦ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʤʦʨʷ ʧʨʝʦʙʣʘʜʘʶʪ ʧʣʘʚʫʯʠʝ ʣʴʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʘʡʩʙʝʨʛʠ.  

 

ʊʝʨʤʠʯʝʩʢʠʡ ʨʝʞʠʤ  

ʊʝʨʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʩʢʣʘʜʳʚʘʝʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʷʜʘ ʧʨʦʮʝʩʩʦʚ, 

ʚʝʜʫʱʠʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʦʩʝʥʥʝ-ʟʠʤʥʷʷ ʢʦʥʚʝʢʮʠʷ, ʢʦʪʦʨʘʷ ʧʨʠʚʦʜʠʪ ʢ ʚʳʨʘʚʥʠʚʘʥʠʶ 

ʪʝʤʧʝʨʘʪʫʨʳ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦ ʜʥʘ, ʠ ʣʝʪʥʠʡ ʧʨʦʛʨʝʚ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʡ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʪʝʨʤʦʢʣʠʥʘ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʪʝʨʤʦʢʣʠʥʘ ʚ ʫʩʣʦʚʠʷʭ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʷʚʣʷʝʪʩʷ ʚ 

ʦʩʥʦʚʥʦʤ ʪʝʨʤʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ, ʭʦʪʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʪʘʢʞʝ ʦʪ ʧʣʦʪʥʦʩʪʥʦʡ 

ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ.  

ʅʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʤʦʨʷ ʣʴʜʳ ʜʝʨʞʘʪʩʷ ʦʙʳʯʥʦ ʢʨʫʛʣʳʡ ʛʦʜ, ʥʦ ʚ 

ʦʪʜʝʣʴʥʳʝ, ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʛʦʜʳ ʤʦʨʝ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʜʘʞʝ ʧʦʣʥʦʩʪʴʶ 

ʦʩʚʦʙʦʞʜʘʝʪʩʷ ʦʪ ʣʴʜʦʚ. ɿʜʝʩʴ ʚ ʬʝʚʨʘʣʝ - ʤʘʨʪʝ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 
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3ÁC, 5ÁC, ʚ ʘʚʛʫʩʪʝ ʧʦʚʳʰʘʝʪʩʷ ʜʦ 7 ÁC, 9 ÁC. ʉʝʚʝʨʥʝʝ 74Á ʩ. ʰ. ʠ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʤʦʨʷ 

ʟʠʤʦʡ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʥʠʞʝ ī1 ÁC, ʘ ʣʝʪʦʤ ʥʘ ʩʝʚʝʨʝ 4 ÁC, 0 ÁC, ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ 

4 ÁC, 7 ÁC. ʃʝʪʦʤ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ ʪʸʧʣʦʡ ʚʦʜʳ ʪʦʣʱʠʥʦʡ 5-8 ʤʝʪʨʦʚ 

ʤʦʞʝʪ ʧʨʦʛʨʝʚʘʪʴʩʷ ʜʦ 11-12 ÁC.  

ɺ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʡ ʤʝʨʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ 

ʘʨʢʪʠʯʝʩʢʠʭ ʤʦʨʷʭ, ʦʧʨʝʜʝʣʷʝʪ ʚʩʝ ʧʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʣʦʪʥʦʩʪʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʚʦʜ 

(ʢʦʥʚʝʢʮʠʷ, ʦʙʨʘʟʦʚʘʥʠʝ ʩʣʦʷ ʩʢʘʯʢʘ ʠ ʜʨ.). ʂʨʦʤʝ ʪʦʛʦ, ʚ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʪʝʧʣʳʭ ʘʪʣʘʥʪʠʯʝʩʢʠʭ ʚʦʜ, 

ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʧʨʝʜʝʣʷʶʪ ʣʝʜʦʚʳʝ ʫʩʣʦʚʠʷ ʠ ʢʣʠʤʘʪ ʧʨʠʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ 

ɸʨʢʪʠʢʠ. ʊʝʨʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʷʜʘ ʧʨʦʮʝʩʩʦʚ, 

ʠʟ ʢʦʪʦʨʳʭ ʚʝʜʫʱʠʤʠ ʷʚʣʷʶʪʩʷ ʦʩʝʥʥʝ-ʟʠʤʥʷʷ ʢʦʥʚʝʢʮʠʷ, ʚʳʨʘʚʥʠʚʘʶʱʘʷ ʪʝʤʧʝʨʘʪʫʨʫ ʦʪ 

ʧʦʚʝʨʭʥʦʩʪʠ ʜʦ ʜʥʘ, ʠ ʣʝʪʥʠʡ ʧʨʦʛʨʝʚ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʡ ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

ʩʝʟʦʥʥʦʛʦ ʪʝʨʤʦʢʣʠʥʘ.  

ɹʦʣʴʰʦʡ ʧʨʠʪʦʢ ʪʝʧʣʳʭ ʘʪʣʘʥʪʠʯʝʩʢʠʭ ʚʦʜ ʜʝʣʘʝʪ ɹʘʨʝʥʮʝʚʦ ʤʦʨʝ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ 

ʪʝʧʣʳʭ ʚ ʉʝʚʝʨʥʦʤ ʃʝʜʦʚʠʪʦʤ ʦʢʝʘʥʝ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʤʦʨʷ ʦʪ ʙʝʨʝʛʦʚ ʜʦ 75Áʩ.ʰ. ʢʨʫʛʣʳʡ 

ʛʦʜ ʥʝ ʟʘʤʝʨʟʘʝʪ ʠ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. ɺʣʠʷʥʠʝ 

ʘʜʚʝʢʮʠʠ ʪʝʧʣʘ ʘʪʣʘʥʪʠʯʝʩʢʠʭ ʚʦʜ ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʤʦʨʷ ʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʠʟ-ʟʘ ʤʘʣʳʭ ʛʣʫʙʠʥ ʚ ʵʪʦʤ ʨʘʡʦʥʝ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʠʤʝʥʥʦ ʵʪʦ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʤʫ ʨʘʜʠʘʮʠʦʥʥʦʤʫ ʧʨʦʛʨʝʚʫ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ 

ʣʝʪʦʤ ʠ ʧʦʵʪʦʤʫ ʚ ʠʶʣʝ-ʘʚʛʫʩʪʝ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʟʜʝʩʴ ʜʦʩʪʠʛʘʝʪ 8Áʉ. 

ɺ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ʤʦʨʷ (9Áʉ ʚ ʠʶʥʝ-ʩʝʥʪʷʙʨʝ), ʤʠʥʠʤʘʣʴʥʘʷ (0Áʉ) ï ʫ ʢʨʦʤʢʠ ʣʴʜʘ. ʉ ʠʶʣʷ ʧʦ ʦʢʪʷʙʨʴ ʦʙʣʘʩʪʴ 

ʤʘʢʩʠʤʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʪʘʢʞʝ ʠ ʥʘ ʶʛʦ-ʚʦʩʪʦʯʥʫʶ ʯʘʩʪʴ ʤʦʨʷ, ʧʦʣʦʞʝʥʠʝ 

ʠʟʦʪʝʨʤ ʩʪʘʥʦʚʠʪʩʷ ʙʣʠʟʢʠʤ ʢ ʰʠʨʦʪʥʦʤʫ.  

ʉ 2015 ʛ. ʪʝʤʧʝʨʘʪʫʨʘ ʘʪʣʘʥʪʠʯʝʩʢʦʡ ʚʦʜʳ, ʧʦʩʪʫʧʘʶʱʝʡ ʚ ɹʘʨʝʥʮʝʚʦ ʤʦʨʝ, ʩʥʠʟʠʣʘʩʴ 

ʙʦʣʝʝ ʯʝʤ ʥʘ 1 ÁC. ʅʘ ʨʘʟʨʝʟʝ ʌʫʣʸʷ ï ʦʩʪʨʦʚ ʄʝʜʚʝʞʠʡ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʚ ʦʙʣʘʩʪʠ ʜʘʣʴʥʝʛʦ 

ʟʘʧʘʜʥʦʛʦ ʚʭʦʜʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʩʪʫʧʘʶʱʝʡ ʘʪʣʘʥʪʠʯʝʩʢʦʡ ʚʦʜʳ ʙʳʣʘ ʚ 2019 ʛ. ʥʘ ʪʦʤ ʞʝ ʫʨʦʚʥʝ, 

ʯʪʦ ʠ ʚ ʥʘʯʘʣʝ 2000-ʭ ʛʛ. ʉʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʘʪʣʘʥʪʠʯʝʩʢʦʡ ʚʦʜʳ ʩʚʷʟʘʥʦ ʩ ʙʦʣʝʝ ʥʠʟʢʠʤʠ 

ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʚʝʨʭʫ ʧʦ ʪʝʯʝʥʠʶ ʚ ʅʦʨʚʝʞʩʢʦʤ ʤʦʨʝ. ɹʦʣʝʝ ʥʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʤʝʥʴʰʠʤ ʧʨʠʪʦʢʦʤ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚʳʟʚʘʣʠ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʟʠʤʥʝʛʦ ʤʦʨʩʢʦʛʦ ʣʴʜʘ, 

ʢʦʪʦʨʦʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. ʉʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʙʳʣʦ ʤʝʥʴʰʝ ʧʨʠ ʧʨʦʜʚʠʞʝʥʠʠ 

ʜʘʣʴʰʝ ʚ ɹʘʨʝʥʮʝʚʦ ʤʦʨʝ (ʫ ɺʘʨʜʸ ï ʉʝʚʝʨ).  

ɺ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ (NW) ʧʨʦʠʟʦʰʣʦ ʩʠʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʩ 0,30 

ÁC ʚ 2018 ʛ. ʜʦ ī 1,20 ÁC ʚ 2019 ʛʛ. [ʊʨʦʬʠʤʦʚ ʠ ʜʨ., ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʠʡ ʧʦʨʪʘʣ, 2020].  
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ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

ɹʘʨʝʥʮʝʚʦ ʤʦʨʝ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʟʘʧʘʜʥʳʤ ʩʨʝʜʠ ʨʦʩʩʠʡʩʢʠʭ ʘʨʢʪʠʯʝʩʢʠʭ ʤʦʨʝʡ ʠ 

ʦʙʣʘʜʘʝʪ ʩʘʤʳʤ ʰʠʨʦʢʠʤ ʠ ʛʣʫʙʦʢʠʤ ʰʝʣʴʬʦʤ ʚ ʤʠʨʝ. ɺʦ ʤʥʦʛʦʤ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʝʛʦ 

ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʘʟʚʠʪʠʷ ʚ ʯʝʪʚʝʨʪʠʯʥʦʝ ʚʨʝʤʷ.  

ʉʪʨʦʝʥʠʝ ʜʦʯʝʪʚʝʨʪʠʯʥʦʛʦ ʮʦʢʦʣʷ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʧʨʝʜʝʣʘʭ ʢʦʨʳ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʪʠʧʘ ʜʦʢʝʤʙʨʠʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʠʤʝʶʱʝʡ ʛʝʪʝʨʦʛʝʥʥʦʝ ʩʪʨʦʝʥʠʝ.  

ɺ ʧʝʨʤʩʢʦʝ ʠ ʤʝʟʦʟʦʡʩʢʦʝ ʚʨʝʤʷ ʟʝʤʥʘʷ ʢʦʨʘ ʧʨʝʪʝʨʧʝʣʘ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ ʜʝʩʪʨʫʢʮʠʠ. 

ɺʳʜʝʣʷʶʪʩʷ ʨʘʡʦʥʳ ʩ ʚʦʟʨʘʩʪʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʳ ʘʨʭʝʡʩʢʦʛʦ, 

ʛʨʝʥʚʠʣʴʩʢʦʛʦ ʠ ʙʘʡʢʘʣʴʩʢʦʛʦ ʚʦʟʨʘʩʪʦʚ. ʇʝʨʚʘʷ ʨʘʟʚʠʪʘ ʚ ʧʨʝʜʝʣʘʭ ʧʦʜʚʦʜʥʦʛʦ ʧʨʦʜʦʣʞʝʥʠʷ 

ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʧʣʘʪʬʦʨʤʳ, ʚʪʦʨʘʷ ð ʥʘ ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʦʡ (ʉʚʘʣʴʙʘʨʜʩʢʦʡ) ʧʣʠʪʝ, 

ʪʨʝʪʴʷ ð ʚ ʊʠʤʘʥʦ-ʇʝʯʦʨʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʧʨʦʚʠʥʮʠʠ. 

ʉʝʚʝʨʥʘʷ ʯʘʩʪʴ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʚ ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʧʨʠʫʨʦʯʝʥʘ ʢ ʉʚʘʣʴʙʘʨʜʩʢʦʡ 

ʧʣʠʪʝ, ʬʫʥʜʘʤʝʥʪ ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʝʥ ʜʦʙʘʡʢʘʣʴʩʢʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ, ʚʳʩʪʫʧʘʶʱʠʤʠ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʥʘ ʚʦʩʪʦʢʝ ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ, ʥʘ ʦʩʪʨʦʚʘʭ ʄʝʜʚʝʞʠʡ, ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʘʷ ɿʝʤʣʷ, 

ɹʝʣʳʡ ʠ ʥʘ ʘʨʭ. ʅʦʚʘʷ ɿʝʤʣʷ. ɺ ʶʞʥʦʡ ʠ ʟʘʧʘʜʥʦʡ ʢʨʘʝʚʳʭ ʟʦʥʘʭ ʧʣʠʪʳ ʬʫʥʜʘʤʝʥʪ ʧʝʨʝʨʘʙʦʪʘʥ 

ʛʨʝʥʚʠʣʴʩʢʠʤʠ ʜʚʠʞʝʥʠʷʤʠ (880ï1000 ʤʣʥ ʣʝʪ - ʨʘʥʥʠʡ ʥʝʦʧʨʦʪʝʨʦʟʦʡ) ʩ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʳʤ 

ʧʝʨʝʨʳʚʦʤ ʠ ʥʝʩʦʛʣʘʩʠʝʤ ʥʘ ʛʨʘʥʠʮʝ ʩ ʧʦʟʜʥʠʤ ʨʠʬʝʝʤ ʠ ʚʝʥʜʦʤ, ʘ ʥʘ ʢʨʘʡʥʝʤ ʟʘʧʘʜʝ ʠ ʶʛʦ-

ʟʘʧʘʜʝ, ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʢ ʩʢʣʘʜʯʘʪʳʤ ʧʦʷʩʘʤ ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ ʠ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ 

ʉʢʘʥʜʠʥʘʚʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ, ð ʢʘʣʝʜʦʥʩʢʠʤʠ ʜʚʠʞʝʥʠʷʤʠ. ʉʚʘʣʴʙʘʨʜʩʢʘʷ ʧʣʠʪʘ ʦʪʜʝʣʝʥʘ ʦʪ 

ʧʦʨʦʜ ʢʘʣʝʜʦʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʩʣʘʛʘʶʱʠʭ ʩʝʚʝʨʥʫʶ ʯʘʩʪʴ ʉʢʘʥʜʠʥʘʚʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ, 

ʧʨʠʥʘʜʣʝʞʘʱʫʶ ʅʦʨʚʝʛʠʠ, ʅʦʨʜʢʘʧʩʢʦ-ʄʝʜʚʝʞʠʥʩʢʠʤ ʧʨʦʛʠʙʦʤ, ʢʦʪʦʨʦʤʫ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʨʝʣʴʝʬʝ ʦʪʚʝʯʘʝʪ ʄʝʜʚʝʞʠʥʩʢʠʡ ʧʨʦʛʠʙ, ʦʪʢʨʳʚʘʶʱʠʡʩʷ ʥʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʩʢʣʦʥ ʚ ʩʪʦʨʦʥʫ 

ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʦʢʝʘʥʘ [ɻʝʦʣʦʛʠʷ ʐʧʠʮʙʝʨʛʝʥʘ.., 2007].  

 

ʆʩʥʦʚʥʳʝ ʯʝʨʪʳ ʩʪʨʦʝʥʠʷ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʧʦʢʨʦʚʘ 

ɼʥʦ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʦʪʥʦʩʠʪʩʷ ʢ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ ʛʣʷʮʠʘʣʴʥʳʤ ʰʝʣʴʬʘʤ, ʪ. ʝ. ʪʝʤ 

ʫʯʘʩʪʢʘʤ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʰʝʣʴʬʘ, ʢʦʪʦʨʳʝ ʚ ʯʝʪʚʝʨʪʠʯʥʦʝ ʚʨʝʤʷ ʠʩʧʳʪʘʣʠ ʧʦʢʨʦʚʥʦʝ 

ʦʣʝʜʝʥʝʥʠʝ, ʩʤʝʥʠʚʰʝʝʩʷ ʧʨʦʮʝʩʩʘʤʠ ʜʝʛʣʷʮʠʘʮʠʠ ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʤʦʨʩʢʦʛʦ ʨʝʞʠʤʘ.  

ɹʨʦʚʢʘ ʰʝʣʴʬʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʦʪʤʝʪʢʘʭ 300 ï 700 ʤ, ʨʝʣʴʝʬ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʩʯʣʝʥʝʥ, 

ʭʘʨʘʢʪʝʨʥʳ ʯʝʨʝʜʦʚʘʥʠʝ ʢʨʫʧʥʳʭ ʞʝʣʦʙʦʚ ʩ ʧʦʜʥʷʪʠʷʤʠ, ʢʦʪʦʨʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪʨʘʞʘʶʪ 

ʩʪʨʦʝʥʠʝ ʢʦʨʝʥʥʦʛʦ ʩʫʙʩʪʨʘʪʘ, ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʛʨʷʜʦʦʙʨʘʟʥʦʛʦ ʨʝʣʴʝʬʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʣʝʜʥʠʢʦʚʳʭ ʧʦʢʨʦʚʦʚ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʦʪʨʘʞʘʶʱʠʭ ʚʣʠʷʥʠʝ 

ʣʝʜʥʠʢʦʚ: ʤʦʨʝʥ, ʣʝʜʥʠʢʦʚʦ-ʤʦʨʩʢʠʭ ʦʩʘʜʢʦʚ ʠ ʧʨ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʯʝʪʚʝʨʪʠʯʥʦʛʦ 

ʧʦʢʨʦʚʘ, ʢʦʪʦʨʳʡ ʯʝʪʢʦ ʚʳʜʝʣʷʝʪʩʷ, ʨʘʩʧʦʣʘʛʘʷʩʴ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠ ʚʳʰʝ ʧʦʩʣʝʜʥʝʛʦ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʥʝʩʦʛʣʘʩʠʷ, ʭʘʨʘʢʪʝʨʥʦ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʦʝ ʪʨʝʭʯʣʝʥʥʦʝ ʩʪʨʦʝʥʠʝ, 
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ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʩʤʝʥʦʡ (ʩʥʠʟʫ- ʚʚʝʨʭ) ʤʦʨʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʛʣʷʮʠʘʣʴʥʦ-ʤʦʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʠ 

ʚʝʥʯʘʶʱʠʭ ʨʘʟʨʝʟ ʤʦʨʝʥʥʳʭ ʤʦʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. 

ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʠʭ ʩʦʩʪʘʚ ʷʚʣʷʶʪʩʷ ʧʨʝʜʤʝʪʦʤ ʦʩʪʨʳʭ 

ʜʠʩʢʫʩʩʠʡ. ʇʨʠ ʥʘʣʠʯʠʠ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʫʨʦʚʳʭ ʩʢʚʘʞʠʥ ʘʥʘʣʠʟ ʚʝʱʝʩʪʚʝʥʥʦʛʦ 

ʩʦʩʪʘʚʘ ʠ ʪʝʢʩʪʫʨʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʥʝʜʦʩʪʘʪʦʯʥʳ. ɼʘʥʥʳʝ ʩʝʡʩʤʦʘʢʫʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ 

ʚʩʝʛʜʘ ʦʜʥʦʟʥʘʯʥʳ, ʪʨʘʢʪʫʶʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ ʠ ʥʝ ʤʦʛʫʪ ʙʝʟʦʛʦʚʦʨʦʯʥʦ ʧʨʠʥʠʤʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʙʘʟʳ. ɼʘʞʝ ʚʝʨʭʥʝʝ ʨʝʛʠʦʥʘʣʴʥʦʝ ʥʝʩʦʛʣʘʩʠʝ, ʢʦʪʦʨʦʝ ʦʙʳʯʥʦ ʦʪʯʝʪʣʠʚʦ 

ʚʳʜʝʣʷʝʪʩʷ ʥʘ ʩʝʡʩʤʦʛʨʘʤʤʘʭ, ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʷʭ ʙʘʨʝʥʮʝʚʦʤʦʨʩʢʦʛʦ ʰʝʣʴʬʘ 

ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʩ ʪʨʫʜʦʤ.  

ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʛʣʷʮʠʦʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʜʠʩʣʦʢʘʮʠʷʤʠ ʨʳʭʣʳʭ 

ʤʝʟʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʚ ʧʦʜʦʰʚʝ ʣʝʜʥʠʢʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʘ ʩ ʜʨʫʛʦʡ ï ʩ ʪʝʤ, ʯʪʦ ʣʠʪʦ-

ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʯʝʪʚʝʨʪʠʯʥʳʭ, ʧʘʣʝʦʛʝʥʦʚʳʭ, ʘ ʯʘʩʪʦ ʠ ʤʝʟʦʟʦʡʩʢʠʭ ʦʩʘʜʦʯʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʚʝʩʴʤʘ ʙʣʠʟʢʠ ʤʝʞʜʫ ʩʦʙʦʡ. 

ʏʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʧʦʩʣʝʜʥʝʛʦ ʛʣʷʮʠʘʣʴʥʦ-ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʦʛʦ ʮʠʢʣʘ ʦʪ ʣʝʜʥʠʢʦʚʳʭ ʜʦ ʤʦʨʩʢʠʭ 

ʛʦʣʦʮʝʥʦʚʳʭ. ɼʨʝʚʥʠʝ ʦʪʣʦʞʝʥʠʷ (ʦʪ ʵʦʧʣʝʡʩʪʦʮʝʥʘ ʜʦ ʩʨʝʜʥʝʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ) ʦʙʳʯʥʦ 

ʧʨʠʫʨʦʯʝʥʳ ʢ ʨʘʟʣʠʯʥʳʤ ʧʘʣʝʦʚʨʝʟʘʤ, ʩʫʱʝʩʪʚʫʶʱʠʤ ʢʘʢ ʚ ʦʪʢʨʳʪʦʤ, ʪʘʢ ʠ ʚ ʧʦʛʨʝʙʝʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ.  

ʃʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʩʢʦʣʴʢʠʤʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ ʩ 

ʨʘʟʣʠʯʥʳʤ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ. ʇʝʨʚʳʤ ʪʠʧʦʤ, ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ, ʷʚʣʷʶʪʩʷ ʛʨʷʜʳ. ʕʪʠ ʛʨʷʜʳ ʦʧʦʷʩʳʚʘʶʪ ʦʩʪʨʦʚʘ ʘʨʭ. ʅʦʚʘʷ ɿʝʤʣʷ, ʶʞʥʦʡ 

ʧʝʨʠʬʝʨʠʠ ʘʨʭ. ɿʝʤʣʷ ʌʨʘʥʮʘ-ʀʦʩʠʬʘ ʠ ʜʨ. ʠ ʩʚʷʟʘʥʳ ʩ ʧʨʦʥʠʢʥʦʚʝʥʠʝʤ ʣʝʜʥʠʢʦʚ ʩ ʩʫʰʠ 

(ʉʢʘʥʜʠʥʘʚʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʠ ʘʨʢʪʠʯʝʩʢʠʭ ʦʩʪʨʦʚʦʚ) ʚ ɹʘʨʝʥʮʝʚʦ ʤʦʨʝ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʙʳʣʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʠ ʣʦʢʘʣʴʥʳʝ ʮʝʥʪʨʳ ʦʣʝʜʝʥʝʥʠʷ, ʨʘʩʧʦʣʘʛʘʚʰʠʝʩʷ ʥʘ ʧʦʜʥʷʪʠʷʭ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʘ 

ʎʝʥʪʨʘʣʴʥʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ. 

ʄʦʨʝʥʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʙʨʘʟʫʶʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʬʦʨʤʳ ʜʦʥʥʦʛʦ ʨʝʣʴʝʬʘ (ʭʦʣʤʳ ʠ ʛʨʷʜʳ) 

ʩ ʨʦʚʥʦʡ ʧʦʜʦʰʚʦʡ ʠ ʧʠʣʦʦʙʨʘʟʥʦʡ ʢʨʦʚʣʝʡ. ʆʥʠ ʧʝʨʝʢʨʳʪʳ ʤʦʨʩʢʠʤʠ ʦʩʘʜʢʘʤʠ ʨʘʟʥʦʛʦ 

ʚʦʟʨʘʩʪʘ. 

ɺʪʦʨʳʤ ʪʠʧʦʤ ʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʷʚʣʷʶʪʩʷ ʦʜʥʦʨʦʜʥʳʝ ʧʦ ʘʢʫʩʪʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ 

ʦʪʣʦʞʝʥʠʷ, ʩʣʘʛʘʶʱʠʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ, ʘʙʩʦʣʶʪʥʦ ʧʨʦʟʨʘʯʥʳʝ ʜʣʷ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ. ʆʥʠ ʠʟʚʝʩʪʥʳ ʜʦʩʪʘʪʦʯʥʦ ʜʘʚʥʦ, ʚʳʜʝʣʷʶʪʩʷ ʨʘʟʥʳʤʠ ʘʚʪʦʨʘʤʠ ʧʦʜ 

ʥʘʟʚʘʥʠʝʤ çʧʨʦʟʨʘʯʥʘʷè ʪʦʣʱʘ ʠ ʩʣʘʛʘʶʪ ʦʛʨʦʤʥʳʝ ʪʝʣʘ ʧʣʦʱʘʜʴʶ ʜʦ ʜʝʩʷʪʢʦʚ ʪʳʩʷʯ 

ʢʚʘʜʨʘʪʥʳʭ ʢʠʣʦʤʝʪʨʦʚ ʠ ʤʦʱʥʦʩʪʴʶ ʜʦ 50 ï 70 ʤ. ʕʪʠ ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʥʦʩʷʪ ʢ 

ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ ʤʷʛʢʠʤ ʤʦʨʝʥʘʤ, ʬʦʨʤʠʨʫʶʱʠʤʩʷ ʧʨʠ ʙʦʣʴʰʦʤ ʫʯʘʩʪʠʠ ʪʘʣʳʭ ʚʦʜ ʠ 

ʧʨʝʦʙʣʘʜʘʶʱʝʤ ʪʦʥʢʦʟʝʨʥʠʩʪʦʤ ʩʦʩʪʘʚʝ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʠʤʝʶʪ ʬʣʶʚʠʘʣʴʥʦ-



50 

 

ʛʣʷʮʠʘʣʴʥʳʡ ʛʝʥʝʟʠʩ. ʊʨʝʪʠʡ ʪʠʧ ʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ, ʦʪʤʝʯʘʶʱʠʡʩʷ ʦʙʳʯʥʦ ʥʘ ʛʣʫʙʠʥʘʭ ʜʦ 

150 ʤ ï ʵʪʦ ʛʦʨʠʟʦʥʪ ʩ ʦʪʯʝʪʣʠʚʦʡ ʭʘʦʪʠʯʝʩʢʦʡ ʟʘʧʠʩʴʶ, ʟʘʣʝʛʘʶʱʠʡ ʦʙʳʯʥʦ ʥʘ ʢʦʨʝʥʥʳʭ 

ʧʦʨʦʜʘʭ, ʦʙʣʝʢʘʶʱʠʡ ʜʦʯʝʪʚʝʨʪʠʯʥʳʡ ʨʝʣʴʝʬ ʠ ʠʤʝʶʱʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʫʶ ʤʦʱʥʦʩʪʴ 

(ʧʝʨʚʳʝ ʤʝʪʨʳ), ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʦʩʥʦʚʥʫʶ ʤʦʨʝʥʫ. ʃʝʜʥʠʢʦʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʬʘʮʠʘʣʴʥʦ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʦʩʘʜʢʘʤʠ.  

ɺ ʧʨʝʜʝʣʘʭ ʤʝʣʢʦʚʦʜʥʦʡ ʧʣʘʪʬʦʨʤʳ ʘʨʭ. ʅʦʚʘʷ ɿʝʤʣʷ ï ɻ ʪʦ ʧʣʦʪʥʳʝ ʛʣʠʥʠʩʪʳʝ ʘʣʝʚʨʠʪʳ 

ʪʝʤʥʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ ʩ ʥʝʦʜʥʦʨʦʜʥʦʡ, ʤʝʩʪʘʤʠ ʩʣʦʠʩʪʦʡ ʪʝʢʩʪʫʨʦʡ ʠ ʩʣʘʙʦ ʧʝʩʯʘʥʠʩʪʳʤʠ ʛʣʠʥʘʤʠ 

ʠ ʘʣʝʚʨʦʛʣʠʥʘʤʠ ʩʝʨʦʛʦ ʮʚʝʪʘ ʩ ʧʦʩʪʦʷʥʥʦʡ ʧʨʠʤʝʩʴʶ ʜʨʝʩʚʳ ʠ ʛʨʘʚʠʷ. ɺ ʤʦʨʠʩʪʦʡ 

(ʛʣʫʙʦʢʦʚʦʜʥʦʡ) ʯʘʩʪʠ ʦʥʠ ʦʙʳʯʥʦ ʧʝʨʝʢʨʳʪʳ ʩʝʨʳʤʠ ʠ ʙʫʨʦʚʘʪʦ-ʩʝʨʳʤʠ ʛʣʠʥʘʤʠ (ʧʣʦʪʥʳʤʠ 

ʘʣʝʚʨʠʪʠʩʪʳʤʠ ʠʣʘʤʠ (ʧʝʣʠʪʦʚʳʤʠ ʘʣʝʚʨʠʪʘʤʠ)), ʯʘʩʪʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʩʣʦʠʩʪʳʤʠ, ʚʧʣʦʪʴ ʜʦ 

ʧʝʨʝʩʣʘʠʚʘʥʠʷ ʛʣʠʥʠʩʪʳʭ ʧʝʩʢʦʚ ʠ ʪʦʥʢʦʩʣʦʡʯʘʪʳʭ ʛʣʠʥ. ʕʪʠ ʦʪʣʦʞʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ 

ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʣʠʪʦʪʠʧʦʚ ʥʘ ʙʘʨʝʥʮʝʚʦʤʦʨʩʢʦʤ ʰʝʣʴʬʝ. ɺʩʝ ʫʢʘʟʘʥʥʳʝ ʬʘʮʠʘʣʴʥʳʝ 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʠʤʝʶʪ ʣʝʜʥʠʢʦʚʦ-ʤʦʨʩʢʦʡ ʛʝʥʝʟʠʩ, ʘ ʨʘʟʣʠʯʠʝ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʩʪʫʨʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʚʷʟʘʥʦ ʩ ʧʦʣʦʞʝʥʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʘʷ ʣʝʜʥʠʢʘ. ʇʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ ʬʨʦʥʪʘ 

ʣʝʜʥʠʢʘ ʭʘʨʘʢʪʝʨ ʦʧʠʩʳʚʘʝʤʳʭ ʦʩʘʜʢʦʚ ʠʟʤʝʥʷʝʪʩʷ. ʆʥʠ ʬʦʨʤʠʨʫʶʪ ʪʝʣʘ ʟʘʧʦʣʥʝʥʠʷ, ʦʙʣʝʢʘʥʠʷ 

ʠ ʧʦʢʨʦʚʳ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʨʠʩʪʝʝ ʢʨʘʷ ʣʝʜʥʠʢʦʚ, ʟʘʣʝʛʘʶʱʠʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ, ʣʝʜʥʠʢʦʚʦ-ʤʦʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ, ʚʝʨʦʷʪʥʦ, ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʚʠʜʝ ʩʚʦʝʦʙʨʘʟʥʳʭ 

ʧʨʠʣʝʜʥʠʢʦʚʳʭ ʚʦʜʦʝʤʦʚ, ʟʘʧʦʣʥʷʷ ʠʭ ʤʦʱʥʳʤ ʯʝʭʣʦʤ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʇʨʠ 

ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʜʝʛʣʷʮʠʘʮʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʚʝʨʩʠʠ ʵʪʠ ʦʪʣʦʞʝʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʣʠ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ. ɸ ʜʘʣʝʝ ʚ ʤʦʨʝ, ʛʜʝ ʣʝʜʥʠʢʦʚʳʡ ʧʦʢʨʦʚ ʫʞʝ ʦʪʩʫʪʩʪʚʦʚʘʣ, 

ʤʘʪʝʨʠʘʣʳ ʪʘʷʥʠʷ ʣʝʜʥʠʢʦʚ ʚʳʧʦʣʥʷʣʠ ʜʝʧʨʝʩʩʠʦʥʥʳʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ, ʢʘʢ ʵʪʦ ʠ ʧʦʣʘʛʘʝʪʩʷ ʧʨʠ 

ʥʦʨʤʘʣʴʥʦʤ ʦʩʘʜʦʯʥʦʤ ʧʨʦʮʝʩʩʝ. 

ʇʨʠ ʵʪʦʤ ʧʦʩʪʫʧʣʝʥʠʝ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʙʳʣʦ ʧʫʣʴʩʘʮʠʦʥʥʳʤ, ʪʝʩʥʦ ʩʚʷʟʘʥʥʳʤ ʩ 

ʭʘʨʘʢʪʝʨʦʤ ʪʘʷʥʠʷ ʣʝʜʥʠʢʦʚʦʛʦ ʧʦʢʨʦʚʘ. ɼʘʣʴʥʝʡʰʘʷ ʜʝʛʨʘʜʘʮʠʷ ʣʝʜʥʠʢʦʚʦʛʦ ʱʠʪʘ ʠ ʝʛʦ 

ʧʦʩʪʝʧʝʥʥʦʝ ʦʪʩʪʫʧʘʥʠʝ ʧʨʠʚʦʜʠʣʠ ʢ ʪʦʤʫ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʩʪʫʧʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚ 

ʣʝʜʥʠʢʦʚʦʛʦ ʛʝʥʝʟʠʩʘ ʫʤʝʥʴʰʘʣʘʩʴ, ʯʪʦ ʧʨʠʚʦʜʠʣʦ ʢ ʧʦʩʪʝʧʝʥʥʦʤʫ ʩʥʠʞʝʥʠʶ ʝʛʦ ʜʦʣʠ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʩʘʜʢʘ, ʘ ʪʘʢʞʝ ʢ ʫʪʦʥʴʰʝʥʠʶ ʩʘʤʦʛʦ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʢʘʟʘʥʥʳʝ ʦʩʘʜʢʠ ʯʘʩʪʦ ʩʣʘʛʘʶʪ ʦʙʰʠʨʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʤʦʨʩʢʦʤ 

ʜʥʝ. ʉ ʧʦʚʝʨʭʥʦʩʪʠ ʦʥʠ ʧʨʠʢʨʳʪʳ ʪʦʥʢʠʤ ʛʦʨʠʟʦʥʪʦʤ ʧʝʨʣʶʚʠʷ, ʠʤʝʶʱʝʛʦ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʡ 

ʩʦʩʪʘʚ, ʢʦʪʦʨʳʡ ʬʦʨʤʠʨʦʚʘʣʩʷ ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʤʦʨʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʘʩʪʠʯʥʦʛʦ ʨʘʟʤʳʚʘ 

ʣʝʜʥʠʢʦʚʦ-ʤʦʨʩʢʠʭ ʛʨʘʥʠʮ ʠ ʚʳʥʦʩʘ ʤʝʣʢʦʟʝʤʘ. 

ɸʥʘʣʠʟ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʦʡ ʠʩʪʦʨʠʠ ʨʝʛʠʦʥʘ [ʉʝʥʠʥ, 1999] ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ 

ɹʘʨʝʥʮʝʚʩʢʦʤ ʨʝʛʠʦʥʝ, ʥʘʯʠʥʘʷ ʩ ʦʨʜʦʚʠʢʘ, ʥʦ ʦʩʦʙʝʥʥʦ ʚ ʩʠʣʫʨʝ ʠ ʥʘʯʘʣʝ ʨʘʥʥʝʛʦ ʜʝʚʦʥʘ 
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ʧʨʦʠʩʭʦʜʠʣʦ ʨʘʩʰʠʨʝʥʠʝ ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʙʘʩʩʝʡʥʦʚ ʧʦ ʫʩʣʦʚʠʷʤ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ, ʚʧʣʦʪʴ 

ʜʦ ʛʣʫʙʦʢʦʚʦʜʥʳʭ, ʩʦ ʩʢʦʨʦʩʪʷʤʠ ʩʝʜʠʤʝʥʪʘʮʠʠ ʜʦ 30-50 ʤʤ/1000 ʣ. 

 

ʋʨʦʚʝʥʥʳʡ ʨʝʞʠʤ 

ɹʘʨʝʥʮʝʚʦ ʤʦʨʝ ʦʪʥʦʩʠʪʩʷ ʢ ʤʦʨʷʤ ʧʨʠʣʠʚʥʦʛʦ ʪʠʧʘ, ʧʦʩʢʦʣʴʢʫ ʧʨʠʣʠʚʳ ʚ ʥʝʤ ʦʢʘʟʳʚʘʶʪ 

ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʝʛʦ ʫʨʦʚʝʥʥʳʡ ʨʝʞʠʤ. ʍʦʪʷ ʠ ʤʝʥʴʰʠʝ, ʥʦ ʪʦʞʝ ʟʘʤʝʪʥʳʝ ʢʦʣʝʙʘʥʠʷ 

ʫʨʦʚʥʷ ʧʨʦʠʩʭʦʜʷʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʣʝʜʦʚʳʭ ʬʘʢʪʦʨʦʚ. ʇʝʨʚʳʝ 

ʚʳʟʳʚʘʶʪ ʩʛʦʥʥʦ-ʥʘʛʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʫʨʦʚʥʷ, ʜʦʩʪʠʛʘʶʱʠʝ ʚ ʧʨʠʙʨʝʞʥʳʭ ʨʘʡʦʥʘʭ ʤʦʨʷ 1 - 2 ʤ 

(ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʤʦʨʷ ʜʘʞʝ 3 - 4 ʤ), ʚʪʦʨʳʝ ʪʦʨʤʦʟʷʪ ʧʨʠʣʠʚʥʫʶ ʚʦʣʥʫ, ʫʤʝʥʴʰʘʶʪ 

ʚʝʣʠʯʠʥʫ ʧʨʠʣʠʚʘ ʠ ʚʳʟʳʚʘʶʪ ʟʘʧʘʟʜʳʚʘʥʠʝ ʚʨʝʤʝʥʠ ʥʘʩʪʫʧʣʝʥʠʷ ʧʦʣʥʳʭ ʠ ʤʘʣʳʭ ʚʦʜ. 

ʆʪʤʝʪʢʘ ʩʨʝʜʥʝʛʦ ʤʥʦʛʦʣʝʪʥʝʛʦ ʫʨʦʚʥʷ ʚ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ ʨʘʚʥʘ 0,46 ʤ. ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ 

ʧʦʜʚʝʨʞʝʥ ʤʝʞʛʦʜʦʚʳʤ ʠ ʩʝʟʦʥʥʳʤ ʢʦʣʝʙʘʥʠʷʤ. ɺ ʤʥʦʛʦʣʝʪʥʝʤ ʭʦʜʝ ʦʥ ʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 10-

30 ʩʤ, ʚ ʛʦʜʦʚʦʤ ʮʠʢʣʝ ï ʥʘ 20 - 35 ʩʤ ʚ ʧʨʠʙʨʝʞʥʳʭ ʨʘʡʦʥʘʭ (ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʫʨʦʚʥʷ 

ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʘʧʨʝʣʝ- ʤʘʝ, ʤʘʢʩʠʤʘʣʴʥʳʝ - ʚ ʦʢʪʷʙʨʝ-ʥʦʷʙʨʝ), ʠ ʥʘ 8 - 12 ʩʤ ʚ ʦʪʢʨʳʪʦʡ ʯʘʩʪʠ 

ʤʦʨʷ. 

 

ɻʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʚ 

ʚʳʩʦʢʠʭ ʰʠʨʦʪʘʭ ɸʨʢʪʠʢʠ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʩʚʷʟʴʶ ʩ ɸʨʢʪʠʯʝʩʢʠʤ ʙʘʩʩʝʡʥʦʤ. ʈʝʯʥʦʡ ʩʪʦʢ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʝʣʠʢ, ʧʦʩʪʫʧʘʝʪ ʚ ʦʩʥʦʚʥʦʤ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʫʶ ʯʘʩʪʴ ʤʦʨʷ ʠ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 

ʦʢʦʣʦ 163 ʢʤ3 ʚ ʛʦʜ.  

 

ʆʙʱʘʷ ʮʠʨʢʫʣʷʮʠʷ, ʧʝʨʝʥʦʩ ʚʦʜ  

ʆʙʲʝʤʥʳʡ ʧʝʨʝʥʦʩ ʙʳʣ ʨʘʩʩʯʠʪʘʥ [ʊʨʦʬʠʤʦʚ ʠ ʜʨ., ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʠʡ ʧʦʨʪʘʣ, 2021] ʜʣʷ 

ʦʙʣʘʩʪʠ ʜʣʷ ʦʙʣʘʩʪʠ ʦʪ 71Á15' ʜʦ 73Á45' ʩ. ʰ. ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʩʝ ʚʦʜʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʚʥʫʪʨʠ 

ʵʪʦʡ ʦʙʣʘʩʪʠ. ʈʘʟʨʝʟ ʌʫʣʸʷ ð ʦʩʪʨʦʚ ʄʝʜʚʝʞʠʡ ʦʭʚʘʪʳʚʘʝʪ ʧʨʠʪʦʢ ʘʪʣʘʥʪʠʯʝʩʢʠʭ ʠ 

ʧʨʠʙʨʝʞʥʳʭ ʚʦʜʥʳʭ ʤʘʩʩ ʠʟ ʅʦʨʚʝʞʩʢʦʛʦ ʤʦʨʷ ʚ ɹʘʨʝʥʮʝʚʦ ʤʦʨʝ, ʪʦʛʜʘ ʢʘʢ ʂʦʣʴʩʢʠʡ ʨʘʟʨʝʟ 

ʦʭʚʘʪʳʚʘʝʪ ʪʝ ʞʝ ʚʦʜʥʳʝ ʤʘʩʩʳ ʥʘ ʶʛʝ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ. ʆʙʲʝʤʥʳʡ ʧʝʨʝʥʦʩ ʚʦʜ ʚ ɹʘʨʝʥʮʝʚʦ ʤʦʨʝ 

ʚʘʨʴʠʨʫʝʪ ʩ ʧʝʨʠʦʜʦʤ ʚ ʥʝʩʢʦʣʴʢʦ ʣʝʪ.  ɺ 2003 ï 2006 ʛʛ. ʛʦʜʦʚʦʡ ʦʙʲʝʤʥʳʡ ʧʝʨʝʥʦʩ ʚʦʜ ʙʳʣ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʠʤ (ʨʠʩʫʥʦʢ 1.4.2ʘ). ʉ 2006 ʧʦ 2014 ʛ. ʧʨʠʪʦʢ ʦʩʪʘʚʘʣʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʪʘʙʠʣʴʥʳʤ, ʧʨʝʞʜʝ ʯʝʤ ʦʥ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʣʩʷ ʚ 2015 ʛ. ʧʨʠʤʝʨʥʦ ʥʘ 1 Sv ʚʳʰʝ 

ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ. ɺ 2016 ʛ. ʧʨʠʪʦʢ ʙʳʣ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʤ. 

ʉ 2017 ʛ. ʛʦʜʦʚʦʡ ʦʙʲʝʤʥʳʡ ʧʨʠʪʦʢ ʚ ɹʘʨʝʥʮʝʚʦ ʤʦʨʝ ʫʤʝʥʴʰʠʣʩʷ. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ 

ʪʝʥʜʝʥʮʠʠ ʠʟʤʝʥʝʥʠʷ ʛʦʜʦʚʦʛʦ ʦʙʲʝʤʥʦʛʦ ʧʝʨʝʥʦʩʘ ʚʦʜ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 
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ʈʘʟʜʝʣʝʥʠʝ ʦʙʲʝʤʥʦʛʦ ʧʝʨʝʥʦʩʘ ʥʘ ʢʚʘʨʪʘʣʴʥʳʝ ʧʝʨʠʦʜʳ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ 

2015 ï 2019 ʛʛ. ʵʪʦʪ ʧʝʨʝʥʦʩ ʩʥʠʞʘʣʩʷ ʟʠʤʦʡ (ʷʥʚʘʨʴ ï ʤʘʨʪ) ʠ ʚʝʩʥʦʡ (ʘʧʨʝʣʴ ï ʠʶʥʴ), ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʣʝʪʦʤ (ʠʶʣʴ ï ʩʝʥʪʷʙʨʴ) ʠ ʦʩʝʥʴʶ (ʦʢʪʷʙʨʴ ï ʜʝʢʘʙʨʴ) ʦʥ ʫʚʝʣʠʯʠʚʘʣʩʷ (ʨʠʩʫʥʦʢ 1.4.2 (b). 

ʆʜʥʘʢʦ ʚ 2020 ʛ. ʧʨʦʠʟʦʰʝʣ ʩʜʚʠʛ, ʚʦʟʤʦʞʥʦ ʠʟ-ʟʘ ʩʠʣʴʥʳʭ ʚʝʪʨʦʚ ʠ ʰʪʦʨʤʦʚʳʭ ʫʩʣʦʚʠʡ, 

ʪʘʢ ʯʪʦ ʚ ʧʝʨʚʦʤ ʢʚʘʨʪʘʣʝ 2020 ʛ. ʧʨʠʪʦʢ ʙʳʣ ʦʯʝʥʴ ʚʳʩʦʢʠʤ. ɺʝʩʥʦʡ 2020 ʛ. ʧʨʠʪʦʢ ʪʘʢʞʝ 

ʦʩʪʘʚʘʣʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʤ ï ʚʳʰʝ, ʯʝʤ ʚ 2019 ʛ., ʥʦ ʵʪʦ ʟʥʘʯʝʥʠʝ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴʩʷ ʧʦʩʣʝ 

ʦʙʥʦʚʣʝʥʠʷ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ʜʘʥʥʳʭ (ʢʦʪʦʨʳʡ ʧʨʝʨʚʘʥ ʚ ʤʘʝ 2020 ʛ.). 

 ʊʨʘʥʩʦʢʝʘʥʠʯʝʩʢʠʤʠ ʧʝʨʝʥʦʩʘʤʠ ʠ ʨʝʯʥʳʤ ʩʪʦʢʦʤ ʦʙʫʩʣʦʚʣʝʥʦ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʠ 

ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʤʦʨʩʢʦʡ ʩʨʝʜʳ ʚ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ. ʉʫʱʝʩʪʚʝʥʥʳʤʠ ʠ ʧʦʩʪʦʷʥʥʦ 

ʚʦʟʨʘʩʪʘʶʱʠʤʠ ʥʝʛʘʪʠʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʷʚʣʷʶʪʩʷ ʩʙʨʦʩʳ ʩ ʤʦʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʫʪʝʯʢʠ ʧʨʠ 

ʜʦʙʳʯʝ ʥʝʬʪʠ ʠ ʛʘʟʘ ʥʘ ʰʝʣʴʬʝ. ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ɹʘʨʝʥʮʝʚʦ ʤʦʨʝ ʩʯʠʪʘʝʪʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʯʠʩʪʦʡ ʤʦʨʩʢʦʡ ʘʢʚʘʪʦʨʠʝʡ. ʂʦʥʮʝʥʪʨʘʮʠʠ ʧʦʣʣʶʪʘʥʪʦʚ (ʥʝʬʪʝʧʨʦʜʫʢʪʳ ʠ 

ʥʝʢʦʪʦʨʳʝ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ) ʚ ʚʦʜʝ ʠ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ, ʧʨʝʚʳʰʘʶʱʠʝ ʇɼʂ, ʧʝʨʠʦʜʠʯʝʩʢʠ 

ʦʪʤʝʯʘʶʪʩʷ ʥʘ ʫʯʘʩʪʢʘʭ ʧʦʣʷʨʥʦʛʦ ʬʨʦʥʪʘ ʠ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ (ʄʘʪʠʰʦʚ, 2016).  

ɺʦʜʦʦʙʤʝʥ ʩ ʩʦʩʝʜʥʠʤʠ ʤʦʨʷʤʠ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʚʦʜʥʦʤ ʙʘʣʘʥʩʝ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ. 

ɺ ʪʝʯʝʥʠʝ ʛʦʜʘ ʚ ɹʘʨʝʥʮʝʚʦ ʤʦʨʝ ʧʦʩʪʫʧʘʝʪ ʦʢʦʣʦ 74 000 ʢʤ3 ʚʦʜʳ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 

ʯʝʪʚʝʨʪʴ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʚʦʜʳ ʚ ʤʦʨʝ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ (59 000 ʢʤ3 ʚ ʛʦʜ) ʥʝʩʸʪ 

ʪʸʧʣʦʝ ʅʦʨʜʢʘʧʩʢʦʝ ʪʝʯʝʥʠʝ. 

ɺʦʜʥʳʝ ʤʘʩʩʳ 

ʇʦʩʪʫʧʣʝʥʠʝ ʚʦʜ ʠʟ ʩʦʩʝʜʥʠʭ ʤʦʨʝʡ ʠ ʤʘʪʝʨʠʢʦʚʳʡ ʩʪʦʢ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʦʜʥʳʭ ʤʘʩʩ ʚ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ.  

ɺʳʜʝʣʷʶʪ ʯʝʪʳʨʝ ʚʦʜʥʳʝ ʤʘʩʩʳ: 

1) ɸʪʣʘʥʪʠʯʝʩʢʠʝ ʚʦʜʳ, ʧʦʩʪʫʧʘʶʱʠʝ ʩ ʟʘʧʘʜʘ ʚ ʚʠʜʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʪʝʯʝʥʠʡ ʠ 

ʧʨʠʭʦʜʷʱʠʝ ʥʘ ʛʣʫʙʠʥʘʭ ʩ ʩʝʚʝʨʘ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ʠʟ ɸʨʢʪʠʯʝʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. ʕʪʦ ʪʝʧʣʳʝ ʠ 

ʩʦʣʝʥʳʝ ʚʦʜʳ. 

2) ɸʨʢʪʠʯʝʩʢʠʝ ʚʦʜʳ, ʚʭʦʜʷʱʠʝ ʢʘʢ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʪʝʯʝʥʠʷ ʩ ʩʝʚʝʨʘ. ʆʥʠ ʠʤʝʶʪ 

ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʧʦʥʠʞʝʥʥʫʶ ʩʦʣʝʥʦʩʪʴ. 

3) ʇʨʠʙʨʝʞʥʳʝ ʚʦʜʳ ʧʨʠʭʦʜʷʪ ʩ ʤʘʪʝʨʠʢʦʚʳʤ ʩʪʦʢʦʤ, ʚʪʝʢʘʶʪ ʠʟ ɹʝʣʦʛʦ ʤʦʨʷ ʠ 

ʅʦʨʚʝʞʩʢʦʛʦ ʩ ʧʨʠʙʨʝʞʥʳʤ ʪʝʯʝʥʠʝʤ ʚʜʦʣʴ ʙʝʨʝʛʦʚ ʅʦʨʚʝʛʠʠ. ʃʝʪʦʤ ʵʪʠ ʚʦʜʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʤʘʣʦʡ ʩʦʣʝʥʦʩʪʴʶ, ʘ ʟʠʤʦʡ ï ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʩʦʣʝʥʦʩʪʴʶ. 

ɿʠʤʥʠʝ ʧʨʠʙʨʝʞʥʳʝ ʚʦʜʳ ʧʦ ʩʚʦʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʙʣʠʟʢʠ ʢ ʘʨʢʪʠʯʝʩʢʠʤ. 

4) ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʠʝ ʚʦʜʳ ʦʙʨʘʟʫʶʪʩʷ ʚ ʩʘʤʦʤ ʤʦʨʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʤʝʰʠʚʘʥʠʷ 

ʥʘʟʚʘʥʥʳʭ ʚʦʜ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʤʝʩʪʥʳʭ ʫʩʣʦʚʠʡ. ʕʪʠ ʚʦʜʳ ʦʪʣʠʯʘʶʪʩʷ ʥʠʟʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʚʳʩʦʢʦʡ ʩʦʣʝʥʦʩʪʴʶ. 
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ʈʠʩʫʥʦʢ 1.4.2. ʆʩʥʦʚʘʥʥʳʝ ʥʘ ʥʘʙʣʶʜʝʥʠʷʭ ʘʥʦʤʘʣʠʠ ʛʦʜʦʚʦʛʦ ʦʙʲʝʤʥʦʛʦ ʧʝʨʝʥʦʩʘ 

 (ʚ ʩʚʝʨʜʨʫʧʘʭ, Sv) ʯʝʨʝʟ ʨʘʟʨʝʟ çʌʫʣʸʷ ð ʦʩʪʨʦʚ ʄʝʜʚʝʞʠʡè. ʅʘ ʚʝʨʭʥʝʡ ʧʘʥʝʣʠ (a) ʧʦʢʘʟʘʥ 

ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʦʙʲʝʤʥʳʡ ʧʝʨʝʥʦʩ, ʘ ʥʘ ʯʝʪʳʨʝʭ ʥʠʞʥʠʭ ʧʘʥʝʣʷʭ (b) ð ʢʚʘʨʪʘʣʴʥʳʡ ʦʙʲʝʤʥʳʡ 

ʧʝʨʝʥʦʩ (ʯʝʨʥʘʷ ʣʠʥʠʷ), ʘ ʪʘʢʞʝ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʤʘʨʪʝ (ʛʦʣʫʙʘʷ ʣʠʥʠʷ) ʠ ʘʚʛʫʩʪʝ 

(ʢʨʘʩʥʘʷ ʣʠʥʠʷ) [ʊʨʦʬʠʤʦʚ ʠ ʜʨ., ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʠʡ ʧʦʨʪʘʣ, 2020] 

 

 ɺ ʟʠʤʥʝʝ ʚʨʝʤʷ ʚʩʷ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʤʦʨʷ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦ ʜʥʘ ʟʘʧʦʣʥʝʥʘ 

ʙʘʨʝʥʮʝʚʦʤʦʨʩʢʠʤʠ ʚʦʜʘʤʠ, ʘ ʶʛʦ-ʟʘʧʘʜʥʘʷ - ʘʪʣʘʥʪʠʯʝʩʢʠʤʠ. ʉʣʝʜʳ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜ 

ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʛʦʨʠʟʦʥʪʘʭ. ɸʨʢʪʠʯʝʩʢʠʝ ʚʦʜʳ ʩʦʚʩʝʤ ʦʪʩʫʪʩʪʚʫʶʪ. 

ʇʦʜ ʚʣʠʷʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʧʦʩʪʫʧʘʶʱʠʝ ʚ ʤʦʨʝ ʚʦʜʳ ʜʦʚʦʣʴʥʦ ʙʳʩʪʨʦ 

ʪʨʘʥʩʬʦʨʤʠʨʫʶʪʩʷ ʚ ʙʘʨʝʥʮʝʚʦʤʦʨʩʢʫʶ ʚʦʜʫ. 

ɺ ʣʝʪʥʝʝ ʚʨʝʤʷ ʚʩʷ ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʟʘʧʦʣʥʝʥʘ ʘʨʢʪʠʯʝʩʢʠʤʠ ʚʦʜʘʤʠ, 

ʮʝʥʪʨʘʣʴʥʘʷ - ʘʪʣʘʥʪʠʯʝʩʢʠʤʠ, ʘ ʶʞʥʘʷ ï ʧʨʠʙʨʝʞʥʳʤʠ. ʇʨʠ ʵʪʦʤ ʘʨʢʪʠʯʝʩʢʠʝ ʠ ʧʨʠʙʨʝʞʥʳʝ 

ʚʦʜʳ ʟʘʥʠʤʘʶʪ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʛʦʨʠʟʦʥʪʳ. ʅʘ ʛʣʫʙʠʥʘʭ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʤʦʨʷ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʙʘʨʝʥʮʝʚʦʤʦʨʩʢʠʝ ʚʦʜʳ, ʘ ʚ ʶʞʥʦʡ - ʘʪʣʘʥʪʠʯʝʩʢʠʝ. ʊʘʢʘʷ ʩʪʨʫʢʪʫʨʘ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʫʩʪʦʡʯʠʚʦʝ 

ʩʦʩʪʦʷʥʠʝ ʚʦʜ ʧʦ ʚʝʨʪʠʢʘʣʠ ʠ ʟʘʪʨʫʜʥʷʝʪ ʨʘʟʚʠʪʠʝ ʚʝʪʨʦʚʦʛʦ ʧʝʨʝʤʝʰʠʚʘʥʠʷ (ʨʠʩʫʥʦʢ 1.4.3). 

ʆʙʱʘʷ ʮʠʨʢʫʣʷʮʠʷ ʚʦʜ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʩʦʚʦʢʫʧʥʳʤ ʚʣʠʷʥʠʝʤ ʚʝʪʨʦʚʦʡ 

ʦʙʩʪʘʥʦʚʢʠ, ʧʨʠʪʦʢʘ ʚʦʜ ʠʟ ʩʦʩʝʜʥʠʭ ʙʘʩʩʝʡʥʦʚ, ʧʨʠʣʠʚʦʚ, ʨʝʣʴʝʬʘ ʜʥʘ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, 

ʧʦʵʪʦʤʫ ʦʥʘ ʩʣʦʞʥʘ ʠ ʠʟʤʝʥʯʠʚʘ ʚʦ ʚʨʝʤʝʥʠ. 
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ʈʠʩʫʥʦʢ 1.4.3. ʆʙʲʝʤ, ʧʦʢʨʳʪʳʡ ʚʦʜʦʡ ʩ ʨʘʟʣʠʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʥʘ ʛʣʫʙʠʥʝ 50 ʤ 

(ʚʝʨʭʥʷʷ ʧʘʥʝʣʴ), 100 ʤ (ʩʨʝʜʥʷʷ ʧʘʥʝʣʴ) ʠ ʚʙʣʠʟʠ ʜʥʘ (ʥʠʞʥʷʷ ʧʘʥʝʣʴ) ʚ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ (71-

79Áʉʝʚʝʨʥʦʡ ʰʠʨʦʪʳ, 25-55Áɺʦʩʪʦʯʥʦʡ ʜʦʣʛʦʪʳ) ʚ ʘʚʛʫʩʪʝ - ʦʢʪʷʙʨʝ 2000-2020 ʛʦʜʦʚ.  

[Trofimov, Ingvaldsen at al, 2021], ʀʩʪʦʯʥʠʢ: [https://www.barentsportal.com] 

 

ʂʘʢ ʠ ʚ ʜʨʫʛʠʭ ʤʦʨʷʭ ʉʝʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ, ʟʜʝʩʴ ʩʫʱʝʩʪʚʫʝʪ ʦʙʱʝʝ ʜʚʠʞʝʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ, ʦʩʣʦʞʥʝʥʥʦʝ ʨʘʟʣʠʯʥʳʤʠ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʠ 

ʩʢʦʨʦʩʪʷʤ ʪʝʯʝʥʠʷʤʠ. 

ʅʘʠʙʦʣʝʝ ʤʦʱʥʳʡ ʠ ʫʩʪʦʡʯʠʚʳʡ ʧʦʪʦʢ, ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʶʱʠʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ ʤʦʨʷ, ʦʙʨʘʟʫʝʪ ʪʝʧʣʦʝ ʅʦʨʜʢʘʧʩʢʦʝ ʪʝʯʝʥʠʝ. ʆʥʦ ʚʭʦʜʠʪ ʚ ʤʦʨʝ ʩ ʟʘʧʘʜʘ ʠ ʜʚʠʞʝʪʩʷ ʥʘ 

ʚʦʩʪʦʢ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʩʦ ʩʢʦʨʦʩʪʴʶ 25 - 26 ʩʤ/ʩ, ʤʦʨʠʩʪʝʝ ʝʛʦ ʩʢʦʨʦʩʪʴ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 5-10 

ʩʤ/ʩ. ʇʨʠʤʝʨʥʦ ʥʘ 25Á ʚ. ʜ. ʵʪʦ ʪʝʯʝʥʠʝ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʇʨʠʙʨʝʞʥʦʝ ʄʫʨʤʘʥʩʢʦʝ ʠ ʄʫʨʤʘʥʩʢʦʝ 

ʪʝʯʝʥʠʷ. ʇʝʨʚʦʝ ʠʟ ʥʠʭ ʰʠʨʠʥʦʡ 20-30 ʤʠʣʴ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ ʚʜʦʣʴ ʙʝʨʝʛʦʚ 

ʂʦʣʴʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ, ʧʨʦʥʠʢʘʝʪ ʚ ɻʦʨʣʦ ɹʝʣʦʛʦ ʤʦʨʷ, ʛʜʝ ʫʩʠʣʠʚʘʝʪʩʷ ʚʳʭʦʜʥʳʤ 

ɹʝʣʦʤʦʨʩʢʠʤ ʪʝʯʝʥʠʝʤ ʠ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʦʨʷʜʢʘ 15-20 ʩʤ/ʩ ʩʣʝʜʫʝʪ ʥʘ ʚʦʩʪʦʢ. ʆʩʪʨʦʚ ʂʦʣʛʫʝʚ 

ʨʘʟʜʝʣʷʝʪ ʇʨʠʙʨʝʞʥʦʝ ʄʫʨʤʘʥʩʢʦʝ ʪʝʯʝʥʠʝ ʥʘ ʂʘʥʠʥʩʢʦʝ, ʫʭʦʜʷʱʝʝ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʫʶ ʯʘʩʪʴ 

ʤʦʨʷ ʠ ʜʘʣʝʝ ʢ ʧʨʦʣʠʚʘʤ ʂʘʨʩʢʠʝ ɺʦʨʦʪʘ ʠ ʖʛʦʨʩʢʠʡ ʐʘʨ, ʠ ʂʦʣʛʫʝʚʩʢʦʝ, ʠʜʫʱʝʝ ʚʥʘʯʘʣʝ ʥʘ 

ʚʦʩʪʦʢ, ʘ ʟʘʪʝʤ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ʫ ʧʦʙʝʨʝʞʴʷ ʅʦʚʦʡ ɿʝʤʣʠ. ʄʫʨʤʘʥʩʢʦʝ ʪʝʯʝʥʠʝ ʰʠʨʠʥʦʡ ʦʢʦʣʦ 

60 ʤʠʣʴ ʠ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʦʨʷʜʢʘ ʜʦ 5 ʩʤ/ʩ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʤʦʨʠʩʪʝʝ ʇʨʠʙʨʝʞʥʦʛʦ 

https://www.barentsportal.com/
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ʄʫʨʤʘʥʩʢʦʛʦ. ɺ ʨʘʡʦʥʝ ʤʝʨʠʜʠʘʥʘ 40Á ʚ.ʜ., ʚʩʪʨʝʪʠʚ ʧʦʚʳʰʝʥʠʝ ʜʥʘ, ʦʥʦ ʧʦʚʦʨʘʯʠʚʘʝʪ ʥʘ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ʠ ʜʘʝʪ ʥʘʯʘʣʦ ɿʘʧʘʜʥʦ-ʅʦʚʦʟʝʤʝʣʴʩʢʦʤʫ ʪʝʯʝʥʠʶ.  

ɺʤʝʩʪʝ ʩ ʯʘʩʪʴʶ ʂʦʣʛʫʝʚʩʢʦʛʦ ʪʝʯʝʥʠʷ ʠ ʧʦʩʪʫʧʘʶʱʠʤ ʯʝʨʝʟ ʂʘʨʩʢʠʝ ɺʦʨʦʪʘ ʭʦʣʦʜʥʳʤ 

ʪʝʯʝʥʠʝʤ ʃʠʪʢʝ ʦʥʦ ʦʙʨʘʟʫʝʪ ʚʦʩʪʦʯʥʫʶ ʧʝʨʠʬʝʨʠʶ ʦʙʱʝʛʦ ʜʣʷ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʮʠʢʣʦʥʠʯʝʩʢʦʛʦ 

ʢʨʫʛʦʚʦʨʦʪʘ. ʂʨʦʤʝ ʨʘʟʚʝʪʚʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʪʝʧʣʦʛʦ ʅʦʨʜʢʘʧʩʢʦʛʦ ʪʝʯʝʥʠʷ ʚ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ 

ʷʩʥʦ ʚʳʨʘʞʝʥʳ ʭʦʣʦʜʥʳʝ ʪʝʯʝʥʠʷ. ɺʜʦʣʴ ʚʦʟʚʳʰʝʥʥʦʩʪʠ "ʇʝʨʩʝʷ" ʩ ʚʦʩʪʦʢʘ ʥʘ ʟʘʧʘʜ ʧʨʦʭʦʜʠʪ 

ʪʝʯʝʥʠʝ "ʇʝʨʩʝʷ", ʩʣʠʚʘʷʩʴ ʩ ʭʦʣʦʜʥʳʤʠ ʚʦʜʘʤʠ ʫ ʦ. ʅʘʜʝʞʜʳ, ʦʥʦ ʦʙʨʘʟʫʝʪ ʄʝʜʚʝʞʠʥʩʢʦʝ 

ʪʝʯʝʥʠʝ, ʩʢʦʨʦʩʪʴ ʢʦʪʦʨʦʛʦ ʨʘʚʥʘ ʧʨʠʤʝʨʥʦ 51 ʩʤ/ʩ. ʅʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʚ ʤʦʨʝ ʧʦʩʪʫʧʘʝʪ ʪʝʯʝʥʠʝ 

ʄʘʢʘʨʦʚʘ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʦʛʦ ʧʦʨʪʘʣʘ (2020, 2021) ʩ 2000 ʛʦʜʘ ʦʙʲʝʤ ʭʦʣʦʜʥʦʡ 

ʧʨʠʜʦʥʥʦʡ ʚʦʜʳ ʙʳʣ ʩʘʤʦʡ ʙʦʣʴʰʦʡ ʚ 2003 ʛʦʜʫ ʠ ʜʦʚʦʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʚ 2007, 2008, 2012, 2016-

2018 ʛʦʜʘʭ; ʚ 2016 ʛʦʜʫ ʦʥ ʜʦʩʪʠʛ ʨʝʢʦʨʜʥʦ ʥʠʟʢʦʛʦ ʟʥʘʯʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1965 ʛʦʜʦʤ, ʘ ʟʘʪʝʤ 

ʫʚʝʣʠʯʠʚʘʣʩʷ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ ʯʝʪʳʨʝʭ ʣʝʪ; ʘ ʚ 2020 ʛʦʜʫ ʜʦʩʪʠʛ ʥʘʠʙʦʣʴʰʝʛʦ ʟʥʘʯʝʥʠʷ ʟʘ 

ʧʝʨʠʦʜ ʩ 2011 ʛʦʜʘ. 

ʇʦ ʛʣʫʙʠʥʝ, ʦʙʲʝʤ ʪʝʧʣʦʡ ʚʦʜʳ (ʚʳʰʝ 4, 3 ʠ 1 Áʉ ʥʘ ʛʣʫʙʠʥʘʭ 50, 100 ʤ ʠ ʚʙʣʠʟʠ ʜʥʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʚ ʘʚʛʫʩʪʝ ï ʦʢʪʷʙʨʝ 2020 ʛʦʜʘ, ʙʳʣ ʙʣʠʟʦʢ ʢ ʪʘʢʦʚʦʤʫ ʚ 2019 ʛʦʜʫ (ʨʠʩʫʥʦʢ 1.4.2). 

ʆʙʲʝʤ ʭʦʣʦʜʥʦʡ ʚʦʜʳ (ʥʠʞʝ 0 Áʉ), ʙʳʣ ʥʘ 3 ʠ 6 % ʙʦʣʴʰʝ, ʯʝʤ ʚ 2019 ʛʦʜʫ, ʥʘ 50 ʤ ʠ ʚʙʣʠʟʠ ʜʥʘ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʦ ʥʘ 3 % ʤʝʥʴʰʝ ï ʥʘ 100 ʤ.  

ʅʘ ʩʝʚʝʨʥʳʝ ʦʢʨʘʠʥʳ ʤʦʨʷ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʧʨʠʣʠʚʥʘʷ ʚʦʣʥʘ, ʧʨʠʭʦʜʷʱʘʷ ʠʟ ʉʝʚʝʨʥʦʛʦ 

ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʫ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʭ ʙʝʨʝʛʦʚ ʐʧʠʮʙʝʨʛʝʥʘ ʠ ʫ ɿʝʤʣʠ 

ʌʨʘʥʮʘ-ʀʦʩʠʬʘ ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʨʬʝʨʝʥʮʠʷ ʘʪʣʘʥʪʠʯʝʩʢʦʡ ʠ ʩʝʚʝʨʥʦʡ ʚʦʣʥ. ʇʨʠʣʠʚʳ ʚ 

ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ ʚʳʟʳʚʘʶʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʘʪʣʘʥʪʠʯʝʩʢʦʡ ʧʨʠʣʠʚʥʦʡ ʚʦʣʥʦʡ, ʢʦʪʦʨʘʷ 

ʚʩʪʫʧʘʝʪ ʚ ʤʦʨʝ ʩ ʟʘʧʘʜʘ ʤʝʞʜʫ ʅʦʨʜʢʘʧʦʤ ʠ ʐʧʠʮʙʝʨʛʝʥʦʤ ʠ ʜʚʠʛʘʝʪʩʷ ʥʘ ʚʦʩʪʦʢ ʜʦ ʅʦʚʦʡ 

ɿʝʤʣʠ. ɿʘʧʘʜʥʝʝ ʄʘʪʦʯʢʠʥʘ ʐʘʨʘ ʦʥʘ ʧʦʚʦʨʘʯʠʚʘʝʪ ʯʘʩʪʠʯʥʦ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ, ʘ ʯʘʩʪʠʯʥʦ ʥʘ 

ʶʛʦ-ʚʦʩʪʦʢ. ʇʨʠʣʠʚʳ ʚ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ ʧʦʣʫʩʫʪʦʯʥʳʝ, ʜʦʩʪʠʛʘʶʪ ʚʳʩʦʪʳ ʙʦʣʝʝ 6 ʤ. ɺ 

ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʳ ʩʛʦʥʥʦ-ʥʘʛʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʫʨʦʚʥʷ ʤʦʨʷ, ʦʩʦʙʝʥʥʦ ʫ 

ʂʦʣʴʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ (ʜʦ 3 ʤ) ʠ ʐʧʠʮʙʝʨʛʝʥʘ (ʜʦ 1 ʤ). ʇʨʠʣʠʚʳ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʧʦʯʪʠ ʚʝʟʜʝ 

ʥʦʩʷʪ ʧʨʘʚʠʣʴʥʳʡ ʧʦʣʫʩʫʪʦʯʥʳʡ ʭʘʨʘʢʪʝʨ, ʧʦʵʪʦʤʫ ʠ ʚʳʟʳʚʘʝʤʳʝ ʠʤʠ ʪʝʯʝʥʠʷ ʠʤʝʶʪ ʪʘʢʦʡ ʞʝ 

ʭʘʨʘʢʪʝʨ, ʥʦ ʩʤʝʥʘ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʠʣʠʚʥʳʭ ʪʝʯʝʥʠʡ ʚ ʨʘʟʥʳʭ ʨʘʡʦʥʘʭ ʤʦʨʷ ʧʨʦʠʩʭʦʜʠʪ 

ʥʝʦʜʠʥʘʢʦʚʦ. ɺʜʦʣʴ ʄʫʨʤʘʥʩʢʦʛʦ ʙʝʨʝʛʘ, ʚ ʏʝʰʩʢʦʡ ʛʫʙʝ, ʥʘ ʟʘʧʘʜʝ ʇʝʯʦʨʩʢʦʛʦ ʤʦʨʷ ʧʨʠʣʠʚʥʳʝ 

ʪʝʯʝʥʠʷ ʙʣʠʟʢʠ ʢ ʨʝʚʝʨʩʠʚʥʳʤ. ɺ ʦʪʢʨʳʪʳʭ ʯʘʩʪʷʭ ʤʦʨʷ ʥʘʧʨʘʚʣʝʥʠʝ ʪʝʯʝʥʠʡ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʤʝʥʷʝʪʩʷ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ, ʘ ʥʘ ʥʝʢʦʪʦʨʳʭ ʙʘʥʢʘʭ ʧʨʦʪʠʚ ʥʝʝ. ʉʤʝʥʘ ʥʘʧʨʘʚʣʝʥʠʡ 

ʧʨʠʣʠʚʥʳʭ ʪʝʯʝʥʠʡ ʧʨʦʠʩʭʦʜʠʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦ ʚʩʝʤʫ ʩʣʦʶ ʚʦʜʳ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦ ʜʥʘ. 

ʉʢʦʨʦʩʪʠ ʧʨʠʣʠʚʥʳʭ ʪʝʯʝʥʠʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʝʚʳʰʘʶʪ ʩʢʦʨʦʩʪʠ ʧʦʩʪʦʷʥʥʳʭ. ʀʭ 

ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ (ʦʢʦʣʦ 154 ʩʤ/ʩ) ʦʪʤʝʯʘʝʪʩʷ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ. ɹʦʣʴʰʠʤʠ ʩʢʦʨʦʩʪʷʤʠ 
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ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʠʣʠʚʥʳʝ ʪʝʯʝʥʠʷ ʚʜʦʣʴ ʄʫʨʤʘʥʩʢʦʛʦ ʙʝʨʝʛʘ, ʧʨʠ ʚʭʦʜʝ ʚ ɺʦʨʦʥʢʫ ɹʝʣʦʛʦ 

ʤʦʨʷ, ʚ ʂʘʥʠʥʩʢʦ-ʂʦʣʛʫʝʚʩʢʦʤ ʨʘʡʦʥʝ ʠ ʥʘ ʖʞʥʦ-ʐʧʠʮʙʝʨʛʝʥʩʢʦʤ ʤʝʣʢʦʚʦʜʴʝ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʜʚʠʞʝʥʠʷ ʧʨʠʣʠʚʥʦʡ ʚʦʣʥʳ. 

 

ʃʝʜʦʚʳʡ ʨʝʞʠʤ ʠ ʦʩʘʜʢʠ 

ɹʘʨʝʥʮʝʚʦ ʤʦʨʝ ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ ʣʝʜʦʚʠʪʳʭ ʤʦʨʝʡ, ʥʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʤʦʨʝʡ 

ɸʨʢʪʠʢʠ, ʦʥʦ ʥʠʢʦʛʜʘ ʥʝ ʧʦʢʨʳʚʘʝʪʩʷ ʣʴʜʦʤ ʧʦʣʥʦʩʪʴʶ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʙʣʘʛʦʜʘʨʷ ʧʨʠʪʦʢʫ 

ʘʪʣʘʥʪʠʯʝʩʢʠʭ ʚʦʜ, ʧʨʠʥʦʩʷʱʠʭ ʪʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ, ʢʦʪʦʨʦʝ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚʦʜʝ ʦʭʣʘʜʠʪʩʷ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʤʝʨʟʘʥʠʷ. ʇʦʩʢʦʣʴʢʫ ʣʝʜʦʦʙʤʝʥ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʥʝʟʥʘʯʠʪʝʣʝʥ ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 

3% ʦʪ ʣʴʜʘ ʚ ʢʦʥʮʝ ʟʠʤʳ, ʪʦ ʚ ʤʦʨʝ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʦʙʣʘʜʘʶʪ ʣʴʜʳ ʤʝʩʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ʊʦʣʴʢʦ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʧʦʩʪʫʧʘʶʪ ʤʥʦʛʦʣʝʪʥʠʝ ʣʴʜʳ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʫʶ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʫʶ 

ʯʘʩʪʠ ʤʦʨʷ, ʘ ʪʘʢʞʝ ʧʨʠʥʦʩʷʪʩʷ ʟʠʤʦʡ ʠʟ ɹʝʣʦʛʦ ʤʦʨʷ ʠ ʯʝʨʝʟ ʥʦʚʦʟʝʤʝʣʴʩʢʠʝ ʧʨʦʣʠʚʳ. 

ʃʴʜʦʦʙʨʘʟʦʚʘʥʠʝ ʚ ʤʦʨʝ ʥʘʯʠʥʘʝʪʩʷ ʥʘ ʩʝʚʝʨʝ ʚ ʩʝʥʪʷʙʨʝ, ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʡʦʥʘʭ ʚ 

ʦʢʪʷʙʨʝ ʠ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʚ ʥʦʷʙʨʝ. ɺ ʤʦʨʝ ʧʨʝʦʙʣʘʜʘʶʪ ʧʣʘʚʫʯʠʝ ʣʴʜʳ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʚʩʪʨʝʯʘʶʪʩʷ ʘʡʩʙʝʨʛʠ. ʆʙʳʯʥʦ ʦʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʫ ʅʦʚʦʡ ɿʝʤʣʠ, ɿʝʤʣʠ ʌʨʘʥʮʘ-ʀʦʩʠʬʘ ʠ ʫ 

ʐʧʠʮʙʝʨʛʝʥʘ, ʪʘʢ ʢʘʢ ʘʡʩʙʝʨʛʠ ʦʙʨʘʟʫʶʪʩʷ ʦʪ ʣʝʜʥʠʢʦʚ, ʩʧʫʩʢʘʶʱʠʭʩʷ ʢ ʤʦʨʶ ʩ ʵʪʠʭ ʦʩʪʨʦʚʦʚ. 

ʀʟʨʝʜʢʘ ʘʡʩʙʝʨʛʠ ʪʝʯʝʥʠʷʤʠ ʚʳʥʦʩʷʪʩʷ ʜʘʣʝʢʦ ʢ ʶʛʫ, ʚʧʣʦʪʴ ʜʦ ʄʫʨʤʘʥʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ. 

ʆʙʳʯʥʦ ʘʡʩʙʝʨʛʠ ʥʝ ʧʨʝʚʳʰʘʶʪ 25 ʤ ʚ ʚʳʩʦʪʫ ʠ 600 ʤ ʚ ʜʣʠʥʫ. 

ʇʨʠʧʘʡ ʚ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ ʨʘʟʚʠʪ ʩʣʘʙʦ. ʉʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʦʥ ʟʘʥʠʤʘʝʪ 

ʚ ʂʘʥʠʥʩʢʦ-ʇʝʯʦʨʩʢʦʤ ʨʘʡʦʥʝ ʠ ʫ ʅʦʚʦʡ ɿʝʤʣʠ, ʘ ʫ ʄʫʨʤʘʥʩʢʠʭ ʙʝʨʝʛʦʚ ʚʩʪʨʝʯʘʝʪʩʷ ʪʦʣʴʢʦ ʚ 

ʛʫʙʘʭ. ɺ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʤʦʨʷ ʠ ʫ ʟʘʧʘʜʥʳʭ ʙʝʨʝʛʦʚ ʅʦʚʦʡ ɿʝʤʣʠ ʚʩʶ ʟʠʤʫ ʩʦʭʨʘʥʷʶʪʩʷ 

ʟʘʧʨʠʧʘʡʥʳʝ ʧʦʣʳʥʴʠ. ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʣʴʜʦʚ ʚ ʤʦʨʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʘʧʨʝʣʝ. ɺ ʵʪʦʤ 

ʤʝʩʷʮʝ ʦʥʠ ʧʦʢʨʳʚʘʶʪ ʜʦ 75 % ʧʣʦʱʘʜʠ ʤʦʨʷ. ʊʦʣʱʠʥʘ ʨʦʚʥʦʛʦ ʤʦʨʩʢʦʛʦ ʣʴʜʘ ʤʝʩʪʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʡʦʥʦʚ ʥʝ ʧʨʝʚʳʰʘʝʪ 0,7 ï 1,0 ʤ.  

ɺ ʚʝʩʝʥʥʝ-ʣʝʪʥʝʝ ʚʨʝʤʷ ʦʜʥʦʣʝʪʥʠʝ ʣʴʜʳ ʙʳʩʪʨʦ ʪʘʶʪ. ɺ ʤʘʝ ʶʞʥʳʝ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʳʝ 

ʨʘʡʦʥʳ ʦʩʚʦʙʦʞʜʘʶʪʩʷ ʦʪʦ ʣʴʜʦʚ, ʘ ʢ ʢʦʥʮʫ ʣʝʪʘ ʧʦʯʪʠ ʚʩʝ ʤʦʨʝ ʦʯʠʱʘʝʪʩʷ ʦʪʦ ʣʴʜʦʚ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʨʘʡʦʥʦʚ, ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʅʦʚʦʡ ɿʝʤʣʝ, ʢ ɿʝʤʣʝ ʌʨʘʥʮʘ-ʀʦʩʠʬʘ ʠ ʚʦʩʪʦʯʥʳʤ 

ʙʝʨʝʛʘʤ ʑʧʠʮʙʝʨʛʝʥʘ. ʃʝʜʦʚʠʪʦʩʪʴ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʠʟʤʝʥʷʝʪʩʷ ʦʪ ʛʦʜʘ ʢ ʛʦʜʫ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ 

ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʅʦʨʜʢʘʧʩʢʦʛʦ ʪʝʯʝʥʠʷ, ʭʘʨʘʢʪʝʨʦʤ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʡ ʘʪʤʦʩʬʝʨʦʡ 

ʮʠʨʢʫʣʷʮʠʠ, ʦʙʱʠʤ ʧʦʪʝʧʣʝʥʠʝʤ ʠʣʠ ʧʦʭʦʣʦʜʘʥʠʝʤ ɸʨʢʪʠʢʠ ʚ ʮʝʣʦʤ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʩʘʜʢʦʚ ʥʘʜ ʤʦʨʝʤ ʟʘʚʠʩʷʪ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʦʪ ʭʘʨʘʢʪʝʨʘ 

ʘʪʤʦʩʬʝʨʥʦʡ ʮʠʨʢʫʣʷʮʠʠ ʠ ʤʥʦʛʦʦʙʨʘʟʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɸʢʪʠʚʠʟʘʮʠʷ ʦʩʘʜʢʦʦʙʨʘʟʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʡʦʥʝ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ɸʨʢʪʠʢʠ ʧʨʦʠʩʭʦʜʠʪ 

ʦʙʳʯʥʦ ʧʨʠ ʟʦʥʘʣʴʥʦʡ ʠ ʤʝʨʠʜʠʦʥʘʣʴʥʦʡ ʬʦʨʤʘʭ ʮʠʨʢʫʣʷʮʠʠ, ʘ ʦʩʣʘʙʣʝʥʠʝ ʠʭ - ʧʨʠ ʚʦʩʪʦʯʥʦʡ 

ʬʦʨʤʝ. ɻʣʘʚʥʘʷ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʝʞʠʤʘ ʦʩʘʜʢʦʚ ʥʘʜ ʘʢʚʘʪʦʨʠʝʡ ʤʦʨʷ ʧʨʠʥʘʜʣʝʞʠʪ 
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ʮʠʢʣʦʥʘʤ. ʇʦʚʪʦʨʷʝʤʦʩʪʴ ʠʭ ʟʠʤʦʡ ʚ 4-5 ʨʘʟ, ʘ ʣʝʪʦʤ ʚ 2-3 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʘʥʪʠʮʠʢʣʦʥʦʚ, ʠ ʚʩʝ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʫʤʤʳ ʦʩʘʜʢʦʚ ʟʜʝʩʴ ʚʳʧʘʜʘʶʪ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʬʨʦʥʪʦʚ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʦʜʦʚʳʭ ʩʫʤʤ ʦʩʘʜʢʦʚ ʚ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʯʝʪʢʦʡ ʟʦʥʘʣʴʥʦʩʪʴʶ 

ʠ ʫʤʝʥʴʰʝʥʠʝʤ ʠʭ ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ, ʦʪʨʘʞʘʷ ʪʝʤ ʩʘʤʳʤ ʧʨʝʦʙʣʘʜʘʶʱʫʶ ʨʦʣʴ ʫʩʪʦʡʯʠʚʳʭ ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʭ ʟʠʤʥʠʭ ʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʅʘʠʙʦʣʴʰʝʝ ʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʧʦʙʝʨʝʞʴʷ ʉʢʘʥʜʠʥʘʚʠʠ (1000 - 1200 ʤʤ) ʠ ʂʦʣʴʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ (600 - 700 ʤʤ), 

ʛʜʝ ʧʨʦʭʦʜʷʪ ʦʩʥʦʚʥʳʝ ʧʫʪʠ ʠʩʣʘʥʜʩʢʠʭ ʮʠʢʣʦʥʦʚ. ɺ ʫʚʝʣʠʯʝʥʠʠ ʦʩʘʜʢʦʚ ʟʜʝʩʴ ʟʘʤʝʪʥʫʶ ʨʦʣʴ 

ʠʛʨʘʶʪ ʪʝʧʣʳʝ ʅʦʨʜʢʘʧʦʢʦʝ ʠ ʄʫʨʤʘʥʩʢʦʝ ʪʝʯʝʥʠʷ, ʥʘʜ ʢʦʪʦʨʳʤʠ ʚ ʥʠʞʥʝʤ ʩʣʦʝ ʚʦʟʜʫʰʥʳʭ 

ʤʘʩʩ ʫʩʠʣʠʚʘʶʪʩʷ ʧʨʦʮʝʩʩʳ ʢʦʥʜʝʥʩʘʮʠʠ. ʂ ʩʝʚʝʨʫ ʠ ʚʦʩʪʦʢʫ ʦʪ ʵʪʦʛʦ ʨʘʡʦʥʘ ʛʦʜʦʚʳʝ ʩʫʤʤʳ 

ʦʩʘʜʢʦʚ ʥʘ ʘʢʚʘʪʦʨʠʠ ʤʦʨʷ ʜʦʚʦʣʴʥʦ ʙʳʩʪʨʦ ʫʤʝʥʴʰʘʶʪʩʷ. ɺ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʤʦʨʷ, 

ʚʦʩʪʦʯʥʝʝ ʦ. ʂʦʣʛʫʝʚ, ʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 500 ʤʤ, ʚ ʨʘʡʦʥʝ, 

ʧʨʠʣʝʛʘʶʱʝʤ ʢ ɿʝʤʣʝ ʌʨʘʥʮʘ-ʀʦʩʠʬʘ, ʥʝ ʧʨʝʚʳʰʘʝʪ 300 ʤʤ. 

ɺʳʧʘʜʘʶʱʠʝ ʥʘʜ ʤʦʨʝʤ ʦʩʘʜʢʠ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʣʠʯʥʦʝ ʬʘʟʦʚʦʝ ʩʦʩʪʦʷʥʠʝ. 

ɼʦʣʷ ʪʚʝʨʜʳʭ ʦʩʘʜʢʦʚ ʚ ʛʦʜʦʚʦʡ ʩʫʤʤʝ ʚʩʝʭ ʚʠʜʦʚ ʦʩʘʜʢʦʚ ʧʦ ʘʢʚʘʪʦʨʠʠ ʤʦʨʷ ʠʟʤʝʥʷʝʪʩʷ ʧʦʯʪʠ 

ʟʦʥʘʣʴʥʦ, ʫʚʝʣʠʯʠʚʘʷʩʴ ʦʪ 30 % ʚ ʶʞʥʳʭ ʨʘʡʦʥʘʭ ʜʦ 70 % ʥʘ ʰʠʨʦʪʝ 80Á ʩ. ʰ. ʆʙʣʘʩʪʴ ʥʘʠʙʦʣʝʝ 

ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ (85 ï 90%) ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʤʦʨʷ, ʚʢʣʶʯʘʷ ʟʦʥʫ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʬʨʦʥʪʘ ʚ ʨʘʡʦʥʝ ʅʘʜʝʞʜʠʥʩʢʦ-ʄʝʜʚʝʞʠʥʩʢʦʛʦ ʤʝʣʢʦʚʦʜʴʷ. ɺʪʦʨʘʷ ʦʙʣʘʩʪʴ 

ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ (ʙʦʣʝʝ 85 %) ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʤʦʨʷ, ʛʜʝ ʚʣʘʞʥʦʩʪʴ ʜʘʞʝ ʚ 

ʧʝʨʠʦʜ ʤʠʥʠʤʫʤʘ ʥʝ ʦʧʫʩʢʘʝʪʩʷ ʥʠʞʝ 83 %. ɸ ʧʦ ʯʠʩʣʫ ʜʥʝʡ ʩ ʚʣʘʞʥʦʩʪʴʶ ʙʦʣʝʝ 80 % ʵʪʦʪ ʨʘʡʦʥ 

ʣʠʰʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʫʩʪʫʧʘʝʪ ʩʝʚʝʨʥʦʤʫ (292 ʠ 314 ʩʫʪ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

 

1.4.1 ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʠʡ ʙʘʩʩʝʡʥ 

ʆʩʦʙʝʥʥʦʩʪʠ ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʧʨʝʜʝʣʷʶʪʩʷ ʝʛʦ 

ʧʨʠʧʦʣʶʩʥʳʤ ʧʦʣʦʞʝʥʠʝʤ ʠ ʦʪʝʧʣʷʶʱʠʤ ʚʣʠʷʥʠʝʤ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʠ. ʆʩʥʦʚʥʳʝ ʯʘʩʪʠ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʨʝʛʠʦʥʘ ï ʵʪʦ ʇʝʯʦʨʩʢʠʡ ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʡ ʙʘʩʩʝʡʥ, ʊʠʤʘʥʦ-

ʇʝʯʦʨʩʢʠʡ ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʡ ʙʘʩʩʝʡʥ ʠ ʊʠʤʘʥʦ-ʇʝʯʦʨʩʢʘʷ ʛʘʟʦʥʝʬʪʷʥʘʷ ʧʨʦʚʠʥʮʠʷ.  

ʋʩʪʴʝʚʘʷ ʦʙʣʘʩʪʴ ʨ. ʇʝʯʦʨʘ ʩʪʘʥʦʚʠʪʩʷ ʦʙʲʝʢʪʦʤ ʠʥʪʝʥʩʠʚʥʦʛʦ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ, 

ʩʚʷʟʘʥʥʦʛʦ ʩ ʦʪʢʨʳʪʠʝʤ ʛʘʟʦʚʳʭ ʠ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʫʩʪʴʝʚʦʡ 

ʦʙʣʘʩʪʠ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʥʝʡ ʨʘʡʦʥʘʭ ɹʦʣʴʰʝʟʝʤʝʣʴʩʢʦʡ ʠ ʄʘʣʦʟʝʤʝʣʴʩʢʦʡ ʪʫʥʜʨʳ, ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʨʝʢʠ 

ʷʚʣʷʝʪʩʷ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʠʡ ʨʝʛʠʦʥ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʙʘʩʩʝʡʥʦʚ ʈʦʩʩʠʠ ʩ ʜʦʢʘʟʘʥʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ. ɺʝʜʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ɺʘʨʘʥʜʝʡʩʢʦʛʦ ʥʝʬʪʝʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, 

ʨʘʟʚʝʜʦʯʥʦʝ ʙʫʨʝʥʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ ʇʨʠʨʘʟʣʦʤʥʦʛʦ ʥʝʬʪʷʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʉ ʫʯʝʪʦʤ 

ʜʦʙʳʯʠ ʥʝʬʪʠ ʠʟ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʇʨʠʨʘʟʣʦʤʥʦʝ ʠ ɺʘʨʘʥʜʝʡ-ʤʦʨʝ ʦʙʲʝʤʳ ʜʦʙʳʯʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ 



58 

 

ʫʚʝʣʠʯʘʪʩʷ ʜʦ 15-20 ʤʣʥ. ʪʦʥʥ ʚ ʛʦʜ. ɼʦʙʳʯʘ ʥʝʬʪʠ ʠ ʛʘʟʘ ʥʘ ʰʝʣʴʬʝ ʠ ʧʦʙʝʨʝʞʴʝ ʧʨʠʚʦʜʠʪ ʢ 

ʟʘʛʨʷʟʥʝʥʠʶ ʚʦʜʥʦʡ ʩʨʝʜʳ ʠ ʥʘʢʦʧʣʝʥʠʶ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ, ʙʠʦʪʝ ʨʷʜʘ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ 

ʚʢʣʶʯʘʷ ʙʝʥʟ(ʘ)ʧʠʨʝʥ ʠ ʜʨ. ʂʨʦʤʝ ʪʦʛʦ, ʩʣʝʜʩʪʚʠʝʤ ʘʚʘʨʠʡ ʥʘ ʪʨʫʙʦʧʨʦʚʦʜʘʭ, ʤʦʨʩʢʠʭ ʩʫʜʘʭ, 

ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʭ ʧʣʘʪʬʦʨʤʘʭ ʤʦʛʫʪ ʙʳʪʴ ʥʝʬʪʷʥʳʝ ʟʘʛʨʷʟʥʝʥʠʷ ʤʦʨʝʡ ʠ ʙʝʨʝʛʦʚ.  

ʆʩʥʦʚʥʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʪʢʨʳʪʠʷ ʫʥʠʢʘʣʴʥʦʛʦ ʐʪʦʢʤʘʥʦʚʩʢʦʛʦ ʠ ʢʨʫʧʥʳʭ ʃʝʜʦʚʦʛʦ, 

ʃʫʜʣʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩʚʷʟʘʥʳ ʩ ʶʨʩʢʠʤ ʢʦʤʧʣʝʢʩʦʤ ʦʪʣʦʞʝʥʠʡ, ʧʦʪʝʥʮʠʘʣ ʢʦʪʦʨʦʛʦ ʝʱʝ 

ʜʦ ʢʦʥʮʘ ʥʝ ʠʟʫʯʝʥ. ʖʨʩʢʠʝ ʧʝʩʯʘʥʳʝ ʨʝʟʝʨʚʫʘʨʳ ʧʨʦʜʫʢʪʠʚʥʳ ʠ ʚ ʥʦʨʚʝʞʩʢʦʤ ʩʝʢʪʦʨʝ 

ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ, ʛʜʝ ʩ ʥʠʤʠ ʩʚʷʟʘʥʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ʉʥʦʚʠʪ, ʍʘʚʠʩ ʠ ʉʢʨʫʛʘʨʪ). ʆʜʥʘʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʶʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʢʨʘʡʥʝ ʥʝʨʘʚʥʦʤʝʨʥʦ. ʀʭ ʤʦʱʥʦʩʪʴ ʨʝʟʢʦ ʤʝʥʷʝʪʩʷ ʥʘ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʨʘʩʩʪʦʷʥʠʷʭ ʜʦ ʧʦʣʥʦʛʦ ʦʪʩʫʪʩʪʚʠʷ ʚ ʥʘʠʙʦʣʝʝ ʧʨʠʧʦʜʥʷʪʳʭ ʟʦʥʘʭ. ʉʪʨʦʝʥʠʝ ʠ 

ʩʦʩʪʘʚ ʦʪʣʦʞʝʥʠʡ ʪʘʢʞʝ ʩʠʣʴʥʦ ʚʘʨʴʠʨʫʝʪ ʧʦ ʧʣʦʱʘʜʠ ʠ ʨʘʟʨʝʟʫ. ɺ ʢʘʯʝʩʪʚʝ ʵʧʠʮʝʥʪʨʘ ʥʘʠʙʦʣʝʝ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʦʤ ʙʘʩʩʝʡʥʝ ʦʪʯʝʪʣʠʚʦ ʚʳʜʝʣʷʶʪʩʷ 

ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʖʞʥʦ-ɹʘʨʝʥʮʝʚʩʢʦʡ ʚʧʘʜʠʥʳ. ʄʦʱʥʦʩʪʠ ʶʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʥʝʡ ʤʦʛʫʪ 

ʜʦʩʪʠʛʘʪʴ ʙʦʣʝʝ 1500 ʤ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʘʥʥʳʤʠ ɸʨʢʪʠʯʝʩʢʦʡ ʩʢʚʘʞʠʥʳ [Cʫʩʣʦʚʘ, 2014]. 

 

ʂʦʣʴʩʢʠʡ ʟʘʣʠʚ 

ʉʨʝʜʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʰʝʣʴʬʦʚ ʘʢʚʘʪʦʨʠʠ ʤʦʨʝʡ ʨʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʠ ɹʘʨʝʥʮʝʚʩʢʠʡ ʠ 

ʇʝʯʦʨʩʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʟʫʯʝʥʥʦʩʪʠ, 

ʢʘʢ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ, ʪʘʢ ʠ ʥʘ ʧʦʠʩʢʦʚʦʤ ʵʪʘʧʝ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ (ɻʈʈ). 

ʂʦʣʴʩʢʠʡ ʟʘʣʠʚ ʚʳʜʝʣʷʝʪʩʷ ʚ ʧʨʠʙʨʝʞʥʦʡ ʘʢʚʘʪʦʨʠʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʢʘʢ ʫʯʘʩʪʦʢ 

ʥʘʠʙʦʣʝʝ ʥʘʧʨʷʞʝʥʥʦʛʦ ʤʦʨʩʢʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. ɼʣʷ ʨʝʛʠʦʥʘ ʠ ʈʦʩʩʠʠ ʚ ʮʝʣʦʤ ʦʥ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʚʳʭʦʜʦʤ ʚ ʄʠʨʦʚʦʡ ʦʢʝʘʥ, ʜʦʩʪʫʧʥʳʤ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ, ʥʝ 

ʧʦʧʘʜʘʶʱʠʤ ʚ ʩʬʝʨʫ ʚʥʝʰʥʝʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʨʘʟʚʠʪʠʷ 

ʤʦʨʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʂʦʣʴʩʢʦʤ ʟʘʣʠʚʝ ʠ ʧʨʠʣʝʛʘʶʱʝʡ ʯʘʩʪʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʨʝʟʢʦ ʦʙʦʩʪʨʝʥʳ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʚʘʞʥʝʡʰʠʤʠ ʠʟ ʢʦʪʦʨʳʭ ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ ʭʠʤʠʯʝʩʢʦʝ ʠ ʥʝʬʪʷʥʦʝ 

ʟʘʛʨʷʟʥʝʥʠʝ ʤʦʨʩʢʠʭ ʚʦʜ. ɼʣʷ ʮʝʣʝʡ ʨʘʙʦʪʳ ʚʳʙʨʘʥ ʨʘʡʦʥ ʂʦʣʴʩʢʦ-ʂʘʥʠʥʩʢʦʡ ʤʦʥʦʢʣʠʥʘʣʠ,  ʛʜʝ 

ɸʆ çʉʝʚʝʨʥʝʬʪʝʛʘʟè ʠʤʝʝʪ ʣʠʮʝʥʟʠʠ ʥʘ ʧʦʠʩʢ ʠ ʨʘʟʚʝʜʢʫ ʥʘ 3 ʫʯʘʩʪʢʘʭ ʰʝʣʴʬʘ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ: 

ʂʦʣʴʩʢʠʡ-1 (1150 ʢʚ.ʢʤ), ʂʦʣʴʩʢʠʡ-2 (1100 ʢʚ.ʢʤ) ʠ ʂʦʣʴʩʢʠʡ-3 (2300 ʢʚ.ʢʤ). ʃʠʮʝʥʟʠʦʥʥʳʝ 

ʫʯʘʩʪʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚʙʣʠʟʠ ʂʦʣʴʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ, ʥʘ ʨʘʩʩʪʦʷʥʠʠ 30-70 ʢʤ ʢ ʩʝʚʝʨʫ ʦʪ 

ʧʦʙʝʨʝʞʴʷ ʠ ʧʨʠʤʝʨʥʦ 100-150 ʢʤ ʦʪ ʛ. ʄʫʨʤʘʥʩʢʘ, ʢʨʫʧʥʦʛʦ ʤʦʨʩʢʦʛʦ ʧʦʨʪʘ. ʃʠʮʝʥʟʠʦʥʥʳʝ 

ʫʯʘʩʪʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʂʦʣʴʩʢʦ-ʂʘʥʠʥʩʢʦʡ ʤʦʥʦʣʠʥʘʣʠ (ʂʂʄ) ʚ ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʦʤ ʙʘʩʩʝʡʥʝ 

ï ʚ ʶʞʥʦʡ ʯʘʩʪʠ ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʧʨʦʚʠʥʮʠʠ. ɸʢʚʘʪʦʨʠʷ, ʚ ʢʦʪʦʨʦʡ 

ʨʘʩʧʦʣʦʞʝʥʳ ʫʯʘʩʪʢʠ ʥʘʭʦʜʠʪʩʷ ʚ ʥʝʟʘʤʝʨʟʘʶʱʝʡ ʯʘʩʪʠ ʤʦʨʷ (ʨʠʩʫʥʦʢ 1.4.4). 

 

https://neftegaz.ru/tech_library/view/4069-Shtokmanovskoe-gazokondensatnoe-mestorozhdenie-GKM
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ʈʠʩʫʥʦʢ 1.4.4. ʃʠʮʝʥʟʠʦʥʥʳʝ ʫʯʘʩʪʢʠ ʥʘ ʂʦʣʴʩʢʦ-ʂʘʥʠʥʩʢʦʡ ʤʦʥʦʢʣʠʥʘʣʠ ʚ 

ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʦʤ ʙʘʩʩʝʡʥʝ (ʚ ʶʞʥʦʡ ʯʘʩʪʠ ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʧʨʦʚʠʥʮʠʠ) 

ʀʩʪʦʯʥʠʢ: ɸʆ çʉʝʚʝʨʥʝʬʪʝʛʘʟè [http://sng.nichost.ru] 

 

ʂʂʄ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʦʙʰʠʨʥʦʡ ʢʘʨʙʦʥʘʪʥʦʡ ʧʣʘʪʬʦʨʤʳ, ʧʨʦʪʷʥʫʚʰʝʡʩʷ ʦʪ ʧʣʘʪʬʦʨʤʳ 

ʌʠʥʥʤʘʨʢ ʚʜʦʣʴ ʩʝʚʝʨʥʦʡ ʦʢʨʘʠʥʳ ʢʦʥʪʠʥʝʥʪʘ ʜʦ ʅʦʚʦʡ ɿʝʤʣʠ (ʈʠʩʫʥʦʢ 1.4.5). ʇʣʘʪʬʦʨʤʘ 

ʌʠʥʥʤʘʨʢ ʠ ʂʦʣʴʩʢʦ-ʂʘʥʠʥʩʢʘʷ ʤʦʥʦʢʣʠʥʘʣʴ ʦʪʥʦʩʷʪʩʷ ʢ ʨʘʟʥʳʤ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʤ ʩʠʩʪʝʤʘʤ. 

ʇʝʨʚʘʷ ʦʪʥʦʩʠʪʩʷ ʢ ʩʠʩʪʝʤʝ ɹʴʷʨʤʝʣʘʥʜ-ʅʦʨʜʢʘʧ, ʩ ʚʝʨʭʥʝʧʝʨʤʩʢʠʤʠ, ʪʨʠʘʩʦʚʳʤʠ ʠ ʶʨʩʢʠʤʠ 

ʥʝʬʪʝʛʘʟʦʤʘʪʝʨʠʥʩʢʠʤʠ ʧʦʨʦʜʘʤʠ, ʤʠʛʨʘʮʠʝʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠʟ ʧʨʦʛʠʙʦʚ ʍʘʤʤʝʨʬʝʩʪ ʠ 

ʅʦʨʜʢʘʧ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ ʚ ʩʪʦʨʦʥʫ ʌʠʥʥʤʘʨʢʘ ʠ ɹʴʷʨʤʝʣʘʥʜʘ. ɺʪʦʨʘʷ ʦʪʥʦʩʠʪʩʷ ʢ ʖʞʥʦ-

ɹʘʨʝʥʮʝʚʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʩʠʩʪʝʤʝ ʩ ʜʝʚʦʥʩʢʠʤʠ, ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʤʠ, ʧʝʨʤʩʢʠʤʠ ʠ 

ʪʨʠʘʩʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʤʠʛʨʘʮʠʝʡ ʋɺ ʠʟ ʧʦʜʩʢʣʦʥʦʚʳʭ ʟʦʥ ʖʞʥʦ-ɹʘʨʝʥʮʝʚʩʢʦʡ ʚʧʘʜʠʥʳ. 

ʇʦ ʢʦʤʧʦʥʝʥʪʥʦʤʫ ʩʦʩʪʘʚʫ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʩʠʩʪʝʤ, ʧʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʤʫ ʜʠʘʧʘʟʦʥʫ, 

ʣʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʦʤʫ ʩʦʩʪʘʚʫ ʠ ʫʩʣʦʚʠʷʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʪʝʨʠʥʩʢʠʭ ʧʦʨʦʜ ʫʩʪʘʥʦʚʣʝʥʦ 

ʩʭʦʜʩʪʚʦ ʂʦʣʴʩʢʦ-ʂʘʥʠʥʩʢʦʡ ʤʦʥʦʢʣʠʥʘʣʠ ʩ ʦʪʜʝʣʴʥʳʤʠ ʨʘʡʦʥʘʤʠ ʊʠʤʘʥʦ-ʇʝʯʦʨʩʢʦʡ ʧʣʠʪʳ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ ʨʘʡʦʥʳ ʚ ʢʘʯʝʩʪʚʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʘʥʘʣʦʛʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʨʘʩʯʝʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʣʦʚʫʰʝʢ ʂʦʣʴʩʢʦ-ʂʘʥʠʥʩʢʦʡ ʤʦʥʦʢʣʠʥʘʣʠ 

[http://severneftegaz.ru]. 
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ʘ)  

ʙ)  

ʈʠʩʫʥʦʢ 1.4.5. ʈʘʩʧʦʣʦʞʝʥʠʝ ʩʪʘʥʮʠʡ ʧʦ ʨʘʡʦʥʘʤ ʠʟʫʯʝʥʠʷ: ʧʦ ʧʨʦʝʢʪʫ çʄɸʈɽɸʅʆè 

[https://www.mareano.no/kart-og-data], ʥʘ ʂʦʣʴʩʢʦ-ʂʘʥʠʥʩʢʦʡ ʤʦʥʦʢʣʠʥʘʣʠ, ʚ ʇʝʯʦʨʩʢʦʤ 

ʤʦʨʝ (ʘ); ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠ ʥʘ ʂʦʣʴʩʢʦ-ʂʘʥʠʥʩʢʦʡ ʤʦʥʦʢʣʠʥʘʣʠ (ʙ) 

 

ʅʘ ʚʦʩʪʦʢʝ ʂʂʄ ʧʨʠʤʳʢʘʝʪ ʢ ʊʠʤʘʥʦ-ʇʝʯʦʨʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʧʨʦʚʠʥʮʠʠ (ʊʇʇ) ʩ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʘ ʤʦʨʝ ʠ ʥʘ ʩʫʰʝ ʚ ʧʘʣʝʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ. 

ʅʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʂʂʄ ʛʨʘʥʠʯʠʪ ʩ ʧʣʘʪʬʦʨʤʦʡ ʌʠʥʥʤʘʨʢ (ʥʦʨʚʝʞʩʢʠʡ ʰʝʣʴʬ), ʫʛʣʝʚʦʜʦʨʦʜʥʳʡ 

ʧʦʪʝʥʮʠʘʣ ʢʦʪʦʨʦʡ ʩʚʷʟʘʥ ʩ ʧʝʨʤʩʢʠʤʠ ʠ ʪʨʠʘʩʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ʇʝʨʩʧʝʢʪʠʚʥʳʡ ʋɺ 

ʧʦʪʝʥʮʠʘʣ ʂʂʄ ʪʘʢʞʝ ʩʚʷʟʘʥ ʩ ʧʘʣʝʦʟʦʡʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʨʝʜʝʣʘʭ 

ʣʠʮʝʥʟʠʦʥʥʳʭ ʫʯʘʩʪʢʦʚ çʂʦʣʴʩʢʦʡ - 1, 2, 3è ʚʳʜʝʣʷʶʪʩʷ ʦʜʥʦʨʦʜʥʳʝ ʦʩʘʜʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ 

ʩʨʝʜʥʝ- ʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʧʝʩʢʘʤʠ, ʘʣʝʚʨʠʪʘʤʠ ʠ ʧʝʣʠʪʘʤʠ, ʛʜʝ ʛʦʩʧʦʜʩʪʚʫʶʱʘʷ ʛʨʫʧʧʘ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʭ ʬʨʘʢʮʠʡ ʙʦʣʝʝ 75%, ʧʨʠ ʵʪʦʤ ʩʦʜʝʨʞʘʥʠʝ ʦʜʥʦʡ ʬʨʘʢʮʠʠ ʧʨʝʚʳʰʘʝʪ 50 %. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʧʦʟʜʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʦ-ʧʝʨʤʩʢʦʝ ʚʨʝʤʷ ʧʣʘʪʬʦʨʤʘ ʌʠʥʤʘʨʢ ʠ ʂʦʣʴʩʢʘʷ 

ʤʦʥʦʢʣʠʥʴ ʷʚʣʷʣʠʩʴ ʯʘʩʪʴʶ ʝʜʠʥʦʡ ʢʘʨʙʦʥʘʪʥʦʡ ʧʣʘʪʬʦʨʤʳ. ɽʜʠʥʦʝ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʠ 
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ʩʦʦʪʚʝʪʩʪʚʠʝ ʚʦʣʥʦʚʳʭ ʧʦʣʝʡ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ ʘʥʘʣʦʛʠʯʥʫʶ ʩʭʝʤʫ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ 

ʠ ʩʭʦʜʥʳʡ ʣʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʳʡ ʩʦʩʪʘʚ ʢʘʤʝʥʥʦʫʛʦʣʴʥʦ-ʧʝʨʤʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʠ ʤʦʞʝʪ 

ʦʟʥʘʯʘʪʴ, ʯʪʦ ʨʘʡʦʥ ʠʟʫʯʝʥʠʷ, ʘ ʠʤʝʥʥʦ, ʫʯʘʩʪʦʢ ʜʝʪʘʣʠʟʘʮʠʠ ï ʂʦʣʴʩʢʦ-ʂʘʥʠʥʩʢʘʷ ʤʦʥʦʢʣʠʥʘʣʴ, 

ʠʩʧʳʪʘʣ ʝʜʠʥʦʝ ʨʘʟʚʠʪʠʝ ʩ ʧʣʘʪʬʦʨʤʦʡ ʌʠʥʥʤʘʨʢ ʠ ʩʪʨʫʢʪʫʨʘʤʠ ʇʝʯʦʨʩʢʦʡ ʧʣʠʪʳ, ʯʪʦ 

ʦʧʨʝʜʝʣʠʣʦ ʩʭʦʜʥʳʡ ʣʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʳʡ ʩʦʩʪʘʚ ʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, 

ʛʝʥʝʪʠʯʝʩʢʠʡ ʪʠʧ ʩʪʨʫʢʪʫʨ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʧʝʨʩʧʝʢʪʠʚʳ ʥʝʬʪʝʥʦʩʥʦʩʪʠ ʠ ʛʘʟʦʚʳʡ 

ʧʦʪʝʥʮʠʘʣ. 

ʇʦ ʨʘʩʯʝʪʥʳʤ ʦʮʝʥʢʘʤ, ʩʢʦʨʦʩʪʴ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʠʟʤʝʥʷʝʪʩʷ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʨʘʡʦʥʘ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪ 0,07 ʜʦ 0,38 ʩʤ/ʛʦʜ [ʆʪʯʝʪ, 2020]. ʄʘʢʩʠʤʘʣʴʥʦʝ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʝ 0,38 ʩʤ/ʛʦʜ 

ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʩʪʘʥʮʠʠ 1 ʚ ʢʫʪʦʚʦʡ ʯʘʩʪʠ ʂʦʣʴʩʢʦʛʦ ʟʘʣʠʚʘ ʠ ʩʚʷʟʘʥʦ ʩ ʚʧʘʜʝʥʠʝʤ ʜʚʫʭ 

ʢʨʫʧʥʳʭ ʨʝʢ ï ʂʦʣʳ ʠ ʊʫʣʦʤʳ, ʚʳʥʦʩʷʱʠʭ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʟʚʝʩʠ. ʅʘ ʩʪʘʥʮʠʠ 7, 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʉʨʝʜʥʝʤ ʢʦʣʝʥʝ ʂʦʣʴʩʢʦʛʦ ʟʘʣʠʚʘ, ʨʘʩʯʝʪʥʘʷ ʩʢʦʨʦʩʪʴ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ 

ʦʢʘʟʘʣʘʩʴ ʤʠʥʠʤʘʣʴʥʦʡ 0,07 ʩʤ/ʛʦʜ, ʪ.ʝ. ʵʪʦʪ ʨʘʡʦʥ ʷʚʣʷʝʪʩʷ ʟʦʥʦʡ ʪʨʘʥʟʠʪʘ ʦʩʘʜʦʯʥʦʛʦ 

ʚʝʱʝʩʪʚʘ. ʉʢʦʨʦʩʪʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ʜʨʫʛʠʭ ʪʦʯʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʤʝʥʷʶʪʩʷ ʦʪ 0,11 ʜʦ 0,19 

ʩʤ/ʛʦʜ. ɺ ʮʝʣʦʤ, ʵʪʠ ʟʥʘʯʝʥʠʷ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʨʘʥʝʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʤʠ ʜʘʥʥʳʤʠ ʧʦ 

ʩʢʦʨʦʩʪʷʤ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ʂʦʣʴʩʢʦʤ ʠ ʄʦʪʦʚʩʢʦʤ ʟʘʣʠʚʘʭ. ʊʘʢ, ʤʝʪʦʜʦʤ 

ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʙʳʣʠ ʠʟʫʯʝʥʳ ʧʨʦʮʝʩʩʳ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ ʂʦʣʴʩʢʦʛʦ ʟʘʣʠʚʘ ʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʩʢʦʨʦʩʪʠ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ, ʦʢʦʣʦ 0,38 ʩʤ/ʛʦʜ, ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʚʝʨʰʠʥʳ ʂʦʣʴʩʢʦʛʦ ʟʘʣʠʚʘ. ʅʘ ʜʨʫʛʠʭ 

ʫʯʘʩʪʢʘʭ ʩʢʦʨʦʩʪʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ 2ῐ5 ʨʘʟʘ ʥʠʞʝ [ʄʘʪʠʰʦʚ ʠ ʜʨ., 2009].  

ʇʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʂʦʣʴʩʢʠʡ ʟʘʣʠʚ ʦʪʥʦʩʠʪʩʷ ʢ ʢʨʘʝʚʳʤ ʚʦʜʦʝʤʘʤ 

ʬʴʦʨʜʦʚʦʛʦ ʪʠʧʘ [ʂʘʧʣʠʥ, 1962]. ʄʦʨʬʦʤʝʪʨʠʷ ʟʘʣʠʚʘ ï ʩʦʯʝʪʘʥʠʝ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʭ ʠ 

ʨʘʜʠʘʣʴʥʳʭ ʨʘʟʣʦʤʦʚ. ʉ ʵʪʠʤ ʩʚʷʟʘʥʳ ʢʦʣʝʥʯʘʪʳʝ ʠʟʛʠʙʳ ʠ ʧʦʧʝʨʝʯʥʳʝ ʦʪʚʝʪʚʣʝʥʠʷ, 

ʦʙʨʘʟʫʶʱʠʝ ʚʥʫʪʨʠ ʟʘʣʠʚʘ ʦʙʠʣʠʝ ʨʘʟʥʦʨʘʟʤʝʨʥʳʭ ʛʫʙ ʠ ʙʫʭʪ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʣʝʥʯʘʪʦʡ 

ʤʦʨʬʦʣʦʛʠʝʡ ʟʘʣʠʚʘ ʝʛʦ ʘʢʚʘʪʦʨʠʶ ʫʩʣʦʚʥʦ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʪʨʠ ʯʘʩʪʠ: ʩʝʚʝʨʥʫʶ, ʩʨʝʜʥʶʶ ʠ 

ʶʞʥʫʶ, ʢʦʪʦʨʳʝ ʯʘʱʝ ʥʘʟʳʚʘʶʪ ʢʦʣʝʥʘʤʠ. ʕʪʠ ʥʘʟʚʘʥʠʷ ʥʝ ʚʭʦʜʷʪ ʚ ʥʦʤʝʥʢʣʘʪʫʨʫ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʟʚʘʥʠʡ. ʄʦʨʩʢʦʡ ʛʨʘʥʠʮʝʡ ʂʦʣʴʩʢʦʛʦ ʟʘʣʠʚʘ ʠ ʝʛʦ ʩʝʚʝʨʥʦʛʦ ʢʦʣʝʥʘ ʧʨʠʥʷʪʘ 

ʣʠʥʠʷ, ʩʦʝʜʠʥʷʶʱʘʷ ʩʝʚʝʨʥʫʶ ʦʢʦʥʝʯʥʦʩʪʴ ʦ. ʊʦʨʦʩ ʠ ʤʳʩ ʃʝʪʠʥʩʢʠʡ. ʖʞʥʦʡ ʦʢʦʥʝʯʥʦʩʪʴʶ, 

ʚʝʨʰʠʥʦʡ ʟʘʣʠʚʘ, ʷʚʣʷʝʪʩʷ ʤʝʩʪʦ ʚʧʘʜʝʥʠʷ ʨ. ʊʫʣʦʤʳ. ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʟʘʣʠʚʘ ʧʦ ʩʪʚʦʨʥʳʤ 

ʣʠʥʠʷʤ ʩʦʩʪʘʚʣʷʝʪ 58.7 ʢʤ, ʘ ʧʦ ʧʨʷʤʦʡ ʦʪ ʚʝʨʰʠʥʳ ʜʦ ʫʩʪʴʷ ï 51 ʢʤ. ʐʠʨʠʥʘ ʙʝʟ ʫʯʝʪʘ 

ʦʪʚʝʪʚʣʝʥʠʡ ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʦʪ 3ï3,5 ʢʤ ʚ ʫʩʪʴʝ ʜʦ 1,5ï2,5 ʚ ʩʨʝʜʥʝʤ ʠ 1ï1,5 ʢʤ ʚ ʶʞʥʦʤ 

ʢʦʣʝʥʘʭ. ʇʨʠʣʠʚʦʦʪʣʠʚʥʳʝ ʢʦʣʝʙʘʥʠʷ ʠʟʤʝʥʷʶʪ ʰʠʨʠʥʫ ʟʘʣʠʚʘ, ʦʩʦʙʝʥʥʦ ʚ ʝʛʦ ʶʞʥʦʤ ʢʦʣʝʥʝ 

[ʂʦʣʴʩʢʠʡ ʟʘʣʠʚ, 1997]. ɻʣʫʙʠʥʘ ʟʘʣʠʚʘ ʥʘ ʛʝʥʝʨʘʣʴʥʦʤ ʧʨʦʬʠʣʝ ʤʦʥʦʪʦʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʪ 

ʚʝʨʰʠʥʳ ʢ ʫʩʪʴʶ. ɺ ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʫʩʪʴʝ ʢʦʪʣʦʚʠʥʝ ʛʣʫʙʠʥʘ ʧʨʝʚʳʰʘʝʪ 300 ʤ. ʄʦʥʦʪʦʥʥʦʩʪʴ 

ʫʢʣʦʥʘ ʜʥʘ ʩʫʱʝʩʪʚʝʥʥʦ ʥʘʨʫʰʘʝʪʩʷ ʣʠʰʴ ʧʦʜʚʦʜʥʳʤ ʧʦʨʦʛʦʤ, ʟʘʤʳʢʘʶʱʠʤ ʩ ʩʝʚʝʨʘ ʢʦʪʣʦʚʠʥʫ 



62 

 

ʠ ʦʪʜʝʣʷʶʱʠʤ ʫʩʪʴʝ ʟʘʣʠʚʘ ʦʪ ʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. ʄʠʥʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʥʘʜ ʧʦʨʦʛʦʤ 104 ʤ. 

ʇʦʜʚʦʜʥʳʝ ʧʦʨʦʛʠ ʩʫʱʝʩʪʚʫʶʪ ʠ ʚ ʥʝʢʦʪʦʨʳʭ ʙʦʢʦʚʳʭ ʛʫʙʘʭ. ɺ ʶʞʥʦʤ ʢʦʣʝʥʝ ʨʝʣʴʝʬ ʜʥʘ 

ʦʩʣʦʞʥʷʝʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʤʠ ʟʘʤʢʥʫʪʳʤʠ ʧʦʥʠʞʝʥʠʷʤʠ ʩ ʛʣʫʙʠʥʦʡ 40ï50 ʤ 

(ʨʠʩʫʥʦʢ 1.4.6).  

ʊʠʧ ʙʝʨʝʛʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʧʨʠʨʦʜʦʡ ʟʘʣʠʚʘ ï ʛʨʘʙʝʥʦʦʙʨʘʟʥʳʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ, ʨʘʩʯʣʝʥʝʥʥʳʤʠ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʙʣʦʢʠ ʨʘʟʨʳʚʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ 

[ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʙʶʣʣʝʪʝʥʴ, 2014]. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʙʝʨʝʛʘ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʟʘʧʘʜʥʦʛʦ ʙʝʨʝʛʘ 

ʟʘʣʠʚʘ ï ʩʢʘʣʴʥʦʝ ʦʩʥʦʚʘʥʠʝ. ʈʝʜʢʠʝ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʠʣʠ ʩʣʘʙʦʥʘʢʣʦʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ 

ʙʝʨʝʛʦʚʦʛʦ ʨʝʣʴʝʬʘ ʠʤʝʶʪ ʬʨʘʛʤʝʥʪʘʨʥʳʡ ʧʦʢʨʦʚ ʨʳʭʣʳʭ ʦʪʣʦʞʝʥʠʡ. ʏʘʱʝ ʚʩʝʛʦ ʵʪʦ ʤʦʨʝʥʥʳʝ 

ʧʝʩʯʘʥʦ-ʱʝʙʝʥʠʩʪʳʝ ʩ ʘʣʝʚʨʦʛʣʠʥʠʩʪʳʤ ʥʘʧʦʣʥʠʪʝʣʝʤ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʜʚʝʨʞʝʥʥʳʝ ʩʢʣʦʥʦʚʳʤ 

ʥʠʚʘʣʴʥʳʤ ʜʝʥʫʜʘʮʠʦʥʥʳʤ ʧʨʦʮʝʩʩʘʤ. ɼʝʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʢʨʫʧʥʦʦʙʣʦʤʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʩʢʘʣʴʥʳʭ ʧʦʨʦʜ ʠ ʨʘʟʚʠʪʳ ʥʘ ʩʢʣʦʥʘʭ. ɸʢʢʫʤʫʣʷʪʠʚʥʳʡ ʪʠʧ 

ʙʝʨʝʛʘ ʨʘʟʚʠʪ ʩʣʘʙʦ, ʚ ʦʩʥʦʚʥʦʤ ʚ ʶʞʥʦʤ ʢʦʣʝʥʝ ʟʘʣʠʚʘ, ʠ ʧʨʝʜʩʪʘʚʣʝʥ ʧʝʩʯʘʥʳʤʠ, ʛʨʘʚʝʣʠʩʪʦ-

ʧʝʩʯʘʥʳʤʠ ʧʣʷʞʘʤʠ ï ʨʝʟʫʣʴʪʘʪ ʜʝʥʫʜʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʈʝʜʢʠʝ ʛʘʣʝʯʥʳʝ ʠ ʛʘʣʝʯʥʦ-

ʚʘʣʫʥʥʳʝ ʧʣʷʞʠ ʦʪʤʝʯʝʥʳ ʚ ʤʝʩʪʘʭ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦʨʦʜʥʳʭ ʙʣʦʢʦʚ ʠ 

ʜʝʟʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺ ʩʝʚʝʨʥʦʤ ʢʦʣʝʥʝ ʧʨʝʦʙʣʘʜʘʶʪ ʦʯʝʥʴ ʢʨʫʪʳʝ, 

ʙʣʠʟʢʠʝ ʢ ʦʪʚʝʩʥʳʤ, ʫʩʪʫʧʳ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ.  

ɺ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʤʦʨʬʦʣʦʛʠʷ ʙʝʨʝʛʦʚ ʠʩʢʣʶʯʘʝʪ ʚʳʜʝʣʝʥʠʝ ʙʝʨʝʛʦʚʦʡ ʟʦʥʳ ʢʘʢ ʧʣʦʱʘʜʥʦʛʦ 

ʦʙʲʝʢʪʘ. ɸʢʢʫʤʫʣʷʪʠʚʥʳʡ ʪʠʧ ʙʝʨʝʛʘ ʚ ʩʝʚʝʨʥʦʤ ʢʦʣʝʥʝ ʨʘʟʚʠʪ ʦʯʝʥʴ ʣʦʢʘʣʴʥʦ ï ʚ ʨʘʟʨʳʚʥʳʭ 

ʥʘʨʫʰʝʥʠʷʭ ʧʦʨʦʜʥʳʭ ʙʣʦʢʦʚ [ʂʘʧʣʠʥ, ʠ ʜʨ., 1991; ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʘʪʣʘʩ, 1999, ʂʘʣʠʥʢʘ, 

ʐʘʚʳʢʠʥ ʠ ʜʨ, 2008].  

ʇʨʠʨʦʜʥʳʡ ʪʠʧ ʙʝʨʝʛʦʚ ʚ ʟʘʣʠʚʝ ʥʘ ʤʥʦʛʠʭ ʫʯʘʩʪʢʘʭ ʩʠʣʴʥʦ ʠʟʤʝʥʝʥ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ. ʇʦʵʪʦʤʫ ʚ ʶʞʥʦʤ ʢʦʣʝʥʝ ʜʦʤʠʥʠʨʫʝʪ ʘʥʪʨʦʧʦʛʝʥʥʦ ʠʟʤʝʥʝʥʥʳʡ ʪʠʧ 

ʙʝʨʝʛʘ, ʢʦʪʦʨʳʡ ʦʙʨʘʟʦʚʘʥ ʧʦʨʪʦʚʳʤʠ ʩʦʦʨʫʞʝʥʠʷʤʠ. ɺ ʢʫʪʦʚʦʡ ʯʘʩʪʠ ʟʘʣʠʚʘ, ʧʨʠʣʝʛʘʶʱʝʡ ʢ 

ʫʩʪʴʷʤ ʨʝʢ ʊʫʣʦʤʳ ʠ ʂʦʣʳ, ʚʘʞʥʦʡ ʯʝʨʪʦʡ ʤʦʨʬʦʣʦʛʠʠ ʙʝʨʝʛʘ ʷʚʣʷʶʪʩʷ ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʧʣʷʞʠ 

ʠ ʦʩʫʰʢʠ, ʢʦʪʦʨʳʝ ʩʪʘʥʦʚʷʪʩʷ ʚʝʜʫʱʠʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ. 

ɺʜʦʣʴ ʚʦʩʪʦʯʥʦʛʦ ʙʝʨʝʛʘ ʚ ʚʝʨʰʠʥʝ ʟʘʣʠʚʘ ʧʣʦʱʘʜʴ ʩʧʣʦʰʥʦʡ ʦʩʫʰʥʦʡ ʧʦʣʦʩʳ ʩʦʩʪʘʚʣʷʝʪ 

ʙʦʣʝʝ 2 ʢʤ2, ʘ ʩʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴ ʦʩʫʰʝʢ ʜʦʩʪʠʛʘʝʪ 16 ʢʤ2 (8 % ʧʣʦʱʘʜʠ ʟʘʣʠʚʘ). 
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ʈʠʩʫʥʦʢ 1.4.6. ɺʝʢʦʚʦʡ ʩʪʘʥʜʘʨʪʥʳʡ ʨʘʟʨʝʟ ˉ 6 (çʂʦʣʴʩʢʠʡ ʤʝʨʠʜʠʘʥè), ʧʦʣʦʞʝʥʠʝ 

ʨʘʟʨʝʟʘ çʂʦʣʴʩʢʠʡ ʤʝʨʠʜʠʘʥè ʚ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ (ʚʚʝʨʭʫ) ʠ ʪʦʧʦʛʨʘʬʠʷ ʜʥʘ ʥʘ 

ʨʘʟʨʝʟʝ (ʚʥʠʟʫ). ʀʩʪʦʯʥʠʢ: http://pinro.vniro.ru/ru/razrez-kolskij-meridian/vekovoj-

standartnyj-razrez-6-kolskij-meridian 

 

ʅʘ ʜʨʫʛʠʭ ʫʯʘʩʪʢʘʭ ʚʦʩʪʦʯʥʦʛʦ ʙʝʨʝʛʘ ʦʙʩʳʭʘʶʱʠʝ ʦʪʤʝʣʠ ʠ ʜʝʣʶʚʠʘʣʴʥʳʝ ʧʣʷʞʠ 

ʥʝʨʘʟʚʠʪʳ ʠ ʚʩʪʨʝʯʘʶʪʩʷ ʪʦʣʴʢʦ ʚ ʙʦʢʦʚʳʭ ʦʪʚʝʪʚʣʝʥʠʷʭ. ʂ ʪʠʧʫ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ 

ʜʝʥʫʜʘʮʠʦʥʥʳʭ ʬʦʨʤ ʚ ʩʨʝʜʥʝʤ ʢʦʣʝʥʝ ʦʪʥʦʩʷʪʩʷ ʨʝʜʢʠʝ ʧʣʷʞʠ ʠ ʦʙʩʳʭʘʶʱʠʝ ʣʠʪʦʨʘʣʴʥʳʝ 

ʦʪʤʝʣʠ, ʩʣʦʞʝʥʥʳʝ ʨʘʟʥʦʟʝʨʥʠʩʪʳʤʠ ʧʝʩʢʘʤʠ ʠ ʛʨʘʚʠʝʤ.  

ʊʘʢʠʝ ʬʦʨʤʳ ʙʝʨʝʛʘ ʚ ʟʘʣʠʚʝ ʚʢʣʶʯʝʥʳ ʦʪʜʝʣʴʥʳʤʠ ʨʝʜʢʠʤʠ ʬʨʘʛʤʝʥʪʘʤʠ ʚ ʙʝʨʝʛʦʚʫʶ 

ʣʠʥʠʶ ʟʘʧʘʜʥʦʛʦ ʙʝʨʝʛʘ (ʥʘʧʨʠʤʝʨ, ʧʣʷʞ ʛʫʙʳ ɹʝʣʦʢʘʤʝʥʥʘʷ). ɹʦʣʴʰʝʝ ʨʘʟʚʠʪʠʝ ʪʘʢʘʷ ʬʦʨʤʘ 

ʙʝʨʝʛʘ ʧʨʠʦʙʨʝʪʘʝʪ ʫ ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʩʨʝʜʥʝʛʦ ʢʦʣʝʥʘ ʥʘ ʫʯʘʩʪʢʘʭ ʜʠʟʲʶʥʢʪʠʚʥʳʭ 

ʥʘʨʫʰʝʥʠʡ ï ʛʫʙʳ ʈʦʩʣʷʢʦʚʘ, ɻʨʷʟʥʘʷ, ɺʘʨʣʘʤʦʚʘ ʠ ʜʨ.  

ɼʣʷ ʠʟʫʯʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʩʝʟʦʥʥʳʭ ʠ ʤʝʞʛʦʜʦʚʳʭ ʠʟʤʝʥʝʥʠʡ ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ, ʚʢʣʶʯʘʷ ʂʦʣʴʩʢʠʡ ʟʘʣʠʚ, ʚʳʷʚʣʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ 

ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʮʝʣʷʭ, ʥʝʦʙʭʦʜʠʤʳ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ ʨʷʜʳ ʥʘʙʣʶʜʝʥʠʡ. ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʟʥʘʥʠʡ ʦʙ 
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ʦʩʦʙʝʥʥʦʩʪʷʭ ʩʝʟʦʥʥʳʭ ʠ ʤʝʞʛʦʜʦʚʳʭ ʠʟʤʝʥʝʥʠʡ ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʷʚʣʷʶʪʩʷ 

ʥʘʙʣʶʜʝʥʠʷ, ʚʳʧʦʣʥʷʝʤʳʝ ʥʘ ʩʪʘʥʜʘʨʪʥʳʭ ʨʘʟʨʝʟʘʭ, ʥʘʧʨʠʤʝʨ, ʥʘ ʨʘʟʨʝʟʝ çʂʦʣʴʩʢʠʡ ʤʝʨʠʜʠʘʥè. 

ʆʜʠʥ ʠʟ ʩʘʤʳʭ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʭ ʚ ʤʠʨʝ ʨʷʜʦʚ ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ 

ʨʘʟʨʝʟʝ çʂʦʣʴʩʢʠʡ ʤʝʨʠʜʠʘʥè, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʦʙʣʘʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʝʧʣʳʭ ʚʦʜ ʩʠʩʪʝʤʳ 

ʅʦʨʜʢʘʧʩʢʦʛʦ ʪʝʯʝʥʠʷ ʠ ʦʧʨʝʩʥʝʥʥʳʭ ʚʦʜ ʇʨʠʙʨʝʞʥʦʛʦ ʄʫʨʤʘʥʩʢʦʛʦ ʪʝʯʝʥʠʷ, ʛʣʫʙʠʥʘ 

ʚʘʨʴʠʨʫʝʪ ʦʪ 150 ʜʦ 350 ʤ, ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʷ 250 ʤ (ʨʠʩʫʥʦʢ 1.4.7). 

 

 

ʈʠʩʫʥʦʢ 1.4.7. ʇʨʦʬʠʣʴ ʥʘʠʙʦʣʴʰʠʭ ʛʣʫʙʠʥ ʂʦʣʴʩʢʦʛʦ ʟʘʣʠʚʘ ʚ ʧʨʦʝʢʮʠʠ ʥʘ ʦʩʝʚʫʶ 

ʣʠʥʠʶ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʪʚʦʨʦʚ. ɿʘ ʪʦʯʢʫ ʦʪʩʯʝʪʘ ʧʨʠʥʷʪʘ ʚʝʨʰʠʥʘ ʢʫʪʦʚʦʡ ʯʘʩʪʠ ʟʘʣʠʚʘ ʫ ʤʝʩʪʘ 

ʚʧʘʜʝʥʠʷ ʨ. ʊʫʣʦʤʳ [ʂʦʣʴʩʢʠʡ ʟʘʣʠʚ, 1997] 

 

ʊʝʯʝʥʠʷ 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʞʠʤʘ ʪʝʯʝʥʠʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʚʠʜʝ ʩʨʝʜʥʠʭ 

ʤʥʦʛʦʣʝʪʥʠʭ ʠʣʠ ʧʨʝʦʙʣʘʜʘʶʱʠʭ ʟʥʘʯʝʥʠʡ ʩʢʦʨʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ʨʷʜʝ 

ʩʧʨʘʚʦʯʥʠʢʦʚ ʠ ʦʪʨʘʞʘʶʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʪʝʯʝʥʠʡ.  

ɺ ʮʝʣʦʤ, ʦʥʠ ʦʪʚʝʯʘʶʪ ʧʦʪʨʝʙʥʦʩʪʷʤ ʦʙʝʩʧʝʯʝʥʠʷ ʩʫʜʦʚʦʞʜʝʥʠʷ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʝʯʝʥʠʷʭ 

(ʦʩʦʙʝʥʥʦ ʧʨʠʜʦʥʥʳʭ) ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʣʠʩʴ ʚ ʩʚʷʟʠ ʩ ʟʘʜʘʯʘʤʠ ʤʦʨʩʢʦʡ ʥʝʬʪʝʛʘʟʦʜʦʙʳʯʠ, 

ʚʢʣʶʯʘʷ ʠ ʵʪʘʧ ʧʦʠʩʢʦʚʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ. ɺʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʦʮʝʥʢʝ ʤʘʢʩʠʤʘʣʴʥʳʭ 

ʩʢʦʨʦʩʪʝʡ ʪʝʯʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʧʨʠʜʦʥʥʦʤ ʩʣʦʝ ʤʦʨʷ, ʘ ʪʘʢʞʝ ʚ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʨʘʩʯʝʪʘʭ 

ʪʨʘʝʢʪʦʨʠʡ ʧʝʨʝʥʦʩʘ ʚʝʱʝʩʪʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʠʨʦʜʥʳʤ ʠ ʪʝʭʥʦʛʝʥʥʳʤ ʟʘʛʨʷʟʥʝʥʠʝʤ ʤʦʨʩʢʦʡ 

ʩʨʝʜʳ. ɼʣʷ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ ʩʚʝʜʝʥʠʷ ʦ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʪʝʯʝʥʠʷʭ ʦʩʚʝʱʝʥʳ ʜʦʚʦʣʴʥʦ ʧʦʣʥʦ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʜʘʥʥʳʝ ʦ ʩʢʦʨʦʩʪʷʭ ʪʝʯʝʥʠʡ ʚ ʧʨʠʜʦʥʥʦʤ ʩʣʦʝ ʚ ʦʪʢʨʳʪʦʡ ʧʫʙʣʠʢʘʮʠʠ ʠʤʝʶʪ 

ʬʨʘʛʤʝʥʪʘʨʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʦʙʦʙʱʝʥʠʷʭ, ʠʣʠ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʯʠʩʣʝʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ.  

ʆʩʥʦʚʥʫʶ ʨʦʣʴ ʚ ʩʫʤʤʘʨʥʦʤ ʪʝʯʝʥʠʠ ʠʛʨʘʝʪ ʥʝʧʝʨʠʦʜʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ, ʢʦʪʦʨʘʷ 

ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʠʨʫʶʱʝʡ ʚ ʧʝʨʝʥʦʩʝ ʚʦʜʥʳʭ ʤʘʩʩ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʙʦʪ ʥʘ 
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ʫʯʘʩʪʢʝ ʜʝʪʘʣʠʟʘʮʠʠ ʥʘ ʂʂʄ. ʀʟ ʥʝʧʝʨʠʦʜʠʯʝʩʢʠʭ ʪʝʯʝʥʠʡ ʜʣʷ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʥʘʠʙʦʣʴʰʝʝ 

ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʫʩʪʦʡʯʠʚʳʝ ʪʝʯʝʥʠʷ, ʪʝʩʥʦ ʩʚʷʟʘʥʥʳʝ ʩ ʚʦʜʦʦʙʤʝʥʦʤ ʥʘ ʝʛʦ ʛʨʘʥʠʮʘʭ, ʢʦʪʦʨʳʝ 

ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʧʦʩʪʦʷʥʥʳʤʠ, ʘ ʪʘʢʞʝ ʜʨʝʡʬʦʚʳʤʠ ʪʝʯʝʥʠʷʤʠ ʩʠʥʦʧʪʠʯʝʩʢʦʛʦ ʤʘʩʰʪʘʙʘ, 

ʨʘʟʚʠʚʘʶʱʠʤʠʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʦʣʝʡ ʚʝʪʨʘ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʙʘʨʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʥʘʜ 

ɹʘʨʝʥʮʝʚʳʤ ʤʦʨʝʤ.  

ʉʭʝʤʘ ʪʝʯʝʥʠʡ ʚ ʥʘʚʠʛʘʮʠʦʥʥʦʤ ʩʣʦʝ ʚ ʧʨʝʜʝʣʘʭ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ (ʫʯʘʩʪʢʠ 

ʜʝʪʘʣʠʟʘʮʠʠ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʝʪʚʷʤʠ ʪʝʧʣʳʭ ʪʝʯʝʥʠʡ: ʄʫʨʤʘʥʩʢʦʝ ʠ ʇʨʠʙʨʝʞʥʦʝ ʄʫʨʤʘʥʩʢʦʝ, 

ʚʭʦʜʷʱʠʭ ʚ ʩʠʩʪʝʤʫ ʉʝʚʝʨʦ-ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʩʢʦʨʦʩʪʴ ʠʭ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 2 ï 5 

ʩʤ/ʩʝʢ, ʘ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʚ ʨʘʡʦʥʝ ʂʘʥʠʥʦʛʦ ʅʦʩʘ ʜʦʩʪʠʛʘʝʪ 18 ʩʤ/ʩʝʢ.  

ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʭʝʤʳ ʧʦʩʪʦʷʥʥʳʭ ʪʝʯʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʝ ʨʘʟʥʳʤʠ 

ʤʝʪʦʜʘʤʠ, ʥʝ ʧʦʜʜʘʶʪʩʷ ʧʨʷʤʦʤʫ ʩʦʧʦʩʪʘʚʣʝʥʠʶ ʩ ʥʘʪʫʨʥʳʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ. ʊʘʢ, ʜʣʷ ʶʞʥʦʡ 

ʯʘʩʪʠ, ʥʘ ʢʦʪʦʨʫʶ ʧʨʠʭʦʜʠʪʩʷ ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʤʥʦʛʦʩʫʪʦʯʥʳʭ ʩʪʘʥʮʠʷʭ, 

ʭʘʨʘʢʪʝʨʥʳ ʩʨʝʜʥʠʝ ʩʢʦʨʦʩʪʠ ʩʫʤʤʘʨʥʳʭ ʪʝʯʝʥʠʡ ʦʪ10 ʜʦ 30 ʩʤ/ʩ, ʘ ʤʘʢʩʠʤʘʣʴʥʳʝ ʚ ʧʨʠʣʠʚʥʦʤ 

ʮʠʢʣʝ ʟʘ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʩʪʘʥʮʠʡ ï ʜʦ 50-70 ʩʤ/ʩ. ɺʝʨʪʠʢʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʪʝʯʝʥʠʡ ʥʝ 

ʦʪʣʠʯʘʝʪʩʷ ʩʣʦʞʥʦʩʪʴʶ. ʅʘʙʣʶʜʘʝʪʩʷ ʟʘʪʫʭʘʥʠʝ ʪʝʯʝʥʠʡ ʩ ʛʣʫʙʠʥʦʡ, ʩʢʦʨʦʩʪʴ ʢʦʪʦʨʳʭ ʥʘ 

ʛʦʨʠʟʦʥʪʘʭ 150 ï 200 ʤ ʩʦʩʪʘʚʣʷʝʪ 60 ï 80 % ʦʪ ʧʦʚʝʨʭʥʦʩʪʥʦʡ, ʪ.ʝ. ʦʪ 6 ï 8 ʜʦ 18 ï 24 ʩʤ/ʩ, 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʝ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ ʚ ʨʘʡʦʥʝ ʨʘʙʦʪ ʩʦʩʪʘʚʣʷʶʪ ʥʝ ʙʦʣʝʝ 10 ï 30 ʩʤ/ʩ. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʚʳʚʦʜʦʚ ʦ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪʘʭ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʥʘ ʢʦʥʮʝʩʩʠʦʥʥʳʭ ʫʯʘʩʪʢʘʭ çʂʦʣʴʩʢʠʡ- 1, 2, 3è ʚ ʧʝʨʠʦʜ ʨʘʙʦʪ ʮʝʣʝʩʦʦʙʨʘʟʥʘ ʧʦʩʪʘʥʦʚʢʘ ʜʚʫʭ 

ʤʥʦʛʦʩʫʪʦʯʥʳʭ ʙʫʡʢʦʚʳʭ ʩʪʘʥʮʠʡ ʚ ʧʨʝʜʝʣʘʭ ʩʪʨʫʢʪʫʨ ˉ 1 ʠ ˉ 9 ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʩʢʦʨʦʩʪʠ 

ʧʨʠʜʦʥʥʳʭ ʪʝʯʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʦʩʪʘʥʦʚʢʘ ʤʘʨʠʦʛʨʘʬʘ ʚ ʧ. ʊʝʨʠʙʝʨʢʘ ʜʣʷ ʦʮʝʥʢʠ ʢʦʣʝʙʘʥʠʡ ʫʨʦʚʥʷ 

ʤʦʨʷ. 

 

ɺʦʜʦʦʙʤʝʥ 

ʉʫʤʤʘʨʥʳʡ ʧʝʨʝʥʦʩ ʚʦʜ ʚ ʟʘʣʠʚʝ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʧʨʠʣʠʚʥʳʭ, ʩʪʦʢʦʚʳʭ ʠ ʚʝʪʨʦʚʳʭ 

ʪʝʯʝʥʠʡ. ɼʦʤʠʥʠʨʫʶʱʠʤʠ ʩʨʝʜʠ ʥʠʭ ʷʚʣʷʶʪʩʷ ʧʨʠʣʠʚʥʳʝ ʪʝʯʝʥʠʷ, ʚʳʟʚʘʥʥʳʝ 

ʙʘʨʝʥʮʝʚʦʤʦʨʩʢʦʡ ʧʨʠʣʠʚʥʦʡ ʚʦʣʥʦʡ. ʆʥʠ ʠʤʝʶʪ ʧʦʣʫʩʫʪʦʯʥʳʡ ʭʘʨʘʢʪʝʨ. ɺ ʩʠʟʠʛʠʶ ʩʢʦʨʦʩʪʴ 

ʩʫʤʤʘʨʥʳʭ ʪʝʯʝʥʠʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʦʣʴʰʝ, ʯʝʤ ʚ ʢʚʘʜʨʘʪʫʨʫ. ʇʨʠʣʠʚʥʳʝ ʪʝʯʝʥʠʷ ʠʤʝʶʪ 

ʨʝʚʝʨʩʠʚʥʳʡ ʭʘʨʘʢʪʝʨ. 

ɺ ʩʝʚʝʨʥʦʤ, ʩʨʝʜʥʝʤ ʠ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʶʞʥʦʛʦ ʢʦʣʝʥʘ ʤʝʞʜʫ ʤʦʤʝʥʪʘʤʠ ʧʦʣʥʳʭ (ʤʘʣʳʭ) 

ʚʦʜ ʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʩʢʦʨʦʩʪʝʡ ʧʨʠʣʠʚʥʳʭ ʪʝʯʝʥʠʡ ʩʫʱʝʩʪʚʫʝʪ ʬʘʟʦʚʳʡ ʩʜʚʠʛ 

ʚ 2ï3 ʯ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʳʝ ʩʢʦʨʦʩʪʠ ʧʨʠʣʠʚʥʳʭ (ʦʪʣʠʚʥʳʭ) ʪʝʯʝʥʠʡ ʧʨʝʜʰʝʩʪʚʫʶʪ 

ʤʦʤʝʥʪʫ ʥʘʩʪʫʧʣʝʥʠʷ ʧʦʣʥʦʡ (ʤʘʣʦʡ) ʚʦʜʳ. ɺ ʚʝʨʰʠʥʝ ʟʘʣʠʚʘ ʠ ʚ ʫʩʪʴʝ ʨ. ʊʫʣʦʤʳ ʚʩʣʝʜʩʪʚʠʝ 

ʚʣʠʷʥʠʷ ʤʝʣʢʦʚʦʜʴʷ ʥʘʩʪʫʧʣʝʥʠʝ ʧʦʣʥʳʭ ʠ ʤʘʣʳʭ ʚʦʜ ʧʨʦʠʩʭʦʜʠʪ ʩ ʟʘʧʘʟʜʳʚʘʥʠʝʤ. ʌʘʟʦʚʳʡ 

ʩʜʚʠʛ ʤʝʞʜʫ ʧʫʥʢʪʘʤʠ ʚ ʄʫʨʤʘʥʩʢʦʤ ʧʦʨʪʫ ʠ ʚ ʫʩʪʴʝ ʊʫʣʦʤʳ ʩʦʩʪʘʚʣʷʝʪ 20 ʤʠʥ ʜʣʷ ʧʦʣʥʳʭ ʚʦʜ 
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ʠ 24 ʤʠʥ ʜʣʷ ʤʘʣʳʭ ʚʦʜ. ɺʝʪʨʦʚʳʝ ʪʝʯʝʥʠʷ ʚʦʟʥʠʢʘʶʪ ʚ ʟʘʣʠʚʝ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʧʨʠ ʩʝʚʝʨʥʦʤ ʠ 

ʶʞʥʦʤ ʚʝʪʨʝ. ɺ ʩʝʚʝʨʥʦʤ ʠ ʩʨʝʜʥʝʤ ʢʦʣʝʥʘʭ ʧʨʠ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ 10 ʤ/ʩ ʩʢʦʨʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʪʝʯʝʥʠʡ ʤʦʞʝʪ ʨʘʟʚʠʪʴʩʷ ʜʦ 0,5ï0,2 ʤ/ʩ, ʘ ʚ ʶʞʥʦʤ ï ʜʦ 0,05ï0,1 ʤ/ʩ. ʇʨʠ ʰʪʦʨʤʦʚʳʭ ʚʝʪʨʘʭ (25 

ʤ/ʩ) ʵʪʠʭ ʞʝ ʥʘʧʨʘʚʣʝʥʠʡ ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʡ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 0,5ï0,6 ʤ/ʩ ʠ 0,2 ʤ/ʩ [ɸʪʣʘʩ ʪʝʯʝʥʠʡ 

ʂʦʣʴʩʢʦʛʦ ʟʘʣʠʚʘ, 1992; ɼʞʝʥʶʢ ʠ ʜʨ. ʂʦʣʴʩʢʠʡ ʟʘʣʠʚ, 2009]. 

ʇʦʩʪʦʷʥʥʳʝ ʪʝʯʝʥʠʷ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʬʦʨʤʠʨʫʶʪʩʷ ʩʪʦʢʦʤ ʨʝʢ ʊʫʣʦʤʘ ʠ ʂʦʣʘ, ʘ ʚ 

ʛʣʫʙʠʥʥʳʭ ʩʣʦʷʭ ʦʥʠ ʦʙʫʩʣʦʚʣʝʥʳ ʧʦʩʪʫʧʣʝʥʠʝʤ ʤʦʨʩʢʠʭ ʚʦʜ (ʧʣʦʪʥʦʩʪʥʳʝ ʠ ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʝ 

ʪʝʯʝʥʠʷ). ʇʦʩʪʦʷʥʥʦʝ ʩʪʦʢʦʚʦʝ ʪʝʯʝʥʠʝ ʚ ʩʝʚʝʨʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʦ ʚ ʶʞʥʦʤ 

ʢʦʣʝʥʝ ʟʘʣʠʚʘ. ʉʢʦʨʦʩʪʴ ʵʪʦʛʦ ʪʝʯʝʥʠʷ ʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʠʣʠʷ ʨʝʯʥʦʛʦ ʩʪʦʢʘ 

0,1 ï 0,2 ʤ/ʩ. ʉʨʝʜʥʝʛʦʜʦʚʦʡ ʩʪʦʢ ʜʚʫʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʫʧʥʳʭ ʨʝʢ ʊʫʣʦʤʘ ʠ ʂʦʣʘ ʚ ʚʝʨʰʠʥʫ 

ʟʘʣʠʚʘ ʩʦʩʪʘʚʣʷʝʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 7,78 ʠ 1,51 ʢʤ3, ʩʪʦʢ ʚʣʠʷʝʪ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʝʨʭʥʝʛʦ ʩʣʦʷ 

ʚʦʜ ʠ ʪʝʯʝʥʠʷ.  

ɺ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʙʦʢʦʚʳʝ ʙʫʭʪʳ ʠ ʛʫʙʳ ʚʧʘʜʘʶʪ ʤʘʣʳʝ ʨʝʢʠ ʠ ʨʫʯʴʠ, ʨʦʣʴ ʢʦʪʦʨʳʭ 

ʤʘʣʦʟʥʘʯʠʤʘ ʜʣʷ ʟʘʣʠʚʘ ʚ ʮʝʣʦʤ. ʀʭ ʩʫʤʤʘʨʥʳʡ ʩʪʦʢ ʚʘʨʴʠʨʫʝʪ ʠ ʨʘʚʝʥ ʧʨʠʤʝʨʥʦ 0,4 ʢʤ3/ʛʦʜ. 

ʉʪʦʢ ʩʘʤʦʡ ʢʨʫʧʥʦʡ ʨʝʢʠ ï ʊʫʣʦʤʳ ʟʘʨʝʛʫʣʠʨʦʚʘʥ ʢʘʩʢʘʜʦʤ ɻʕʉ ʠ ʤʘʣʦ ʠʟʤʝʥʯʠʚ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʛʦʜʘ ï ʦʪ 0, 5 ʜʦ 0, 9 ʢʤ3/ʤʝʩ.  

ʉʪʦʢ ʨ. ʂʦʣʳ ʩʦʭʨʘʥʷʝʪ ʝʩʪʝʩʪʚʝʥʥʳʡ ʨʝʞʠʤ. ʄʘʢʩʠʤʫʤ ʧʨʝʩʥʦʚʦʜʥʦʛʦ ʩʪʦʢʘ ʨʝʢʠ, ʢʘʢ ʠ 

ʜʨʫʛʠʭ ʥʝ ʟʘʨʝʛʫʣʠʨʦʚʘʥʥʳʭ ʨʝʢ, ʦʪʤʝʯʘʝʪʩʷ ʚ ʤʘʝ ï ʠʶʥʝ. ɺ ʠʶʣʝ ʧʦʣʦʚʦʜʴʝ ʩʧʘʜʘʝʪ, ʠ ʩʪʦʢ 

ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ ʜʦ ʥʘʯʘʣʘ ʟʠʤʥʠʭ ʤʝʩʷʮʝʚ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʳʭ ʦʥ ʤʠʥʠʤʘʣʝʥ.  

ɸʢʚʘʪʦʨʠʷ ʤʦʨʩʢʦʛʦ ʪʦʨʛʦʚʦʛʦ ʧʦʨʪʘ ʧʦʜʚʝʨʞʝʥʘ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʚʣʠʷʥʠʶ ʩʪʦʯʥʳʭ ʚʦʜ. 

ʅʝʬʪʝʧʨʦʜʫʢʪʳ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʚʦʜʘʭ ʂʦʣʴʩʢʦʛʦ ʟʘʣʠʚʘ ʢʘʢ ʚ ʨʘʩʪʚʦʨʝʥʥʦʤ ʚʠʜʝ, ʪʘʢ ʠ ʚ ʚʠʜʝ 

ʧʣʝʥʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ, ʷʚʣʷʶʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʟʘʛʨʷʟʥʷʶʱʠʤʠ ʚʝʱʝʩʪʚʘʤʠ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʂʦʣʴʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. ɺ 2022 ʛʦʜʫ ʢʘʯʝʩʪʚʦ ʚʦʜ ʂʦʣʴʩʢʦʛʦ ʟʘʣʠʚʘ ʚ ʨʘʡʦʥʝ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʦʜʧʦʩʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ II ʢʣʘʩʩʫ - çʯʠʩʪʘʷè, ʠʥʜʝʢʩ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʚʦʜ ʩʦʩʪʘʚʠʣ 

0,71 (ʚ 2021 ʛʦʜʫ ï 0,71) [ɼʦʢʣʘʜ ʦ ʩʦʩʪʦʷʥʠʠ.., 2022].  

ʈʝʯʥʦʡ ʩʪʦʢ ʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʨʠʣʝʛʘʶʱʝʡ ʩʫʰʠ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ ʣʠʰʴ ʚ ʶʞʥʦʤ ʢʦʣʝʥʝ. ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩʝʟʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʭʦʨʦʰʦ 

ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʧʦ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤ ʥʘʙʣʶʜʝʥʠʷʤ.  

ʀʥʪʝʥʩʠʚʥʳʡ ʚʦʜʦʦʙʤʝʥ ʩ ʤʦʨʩʢʠʤ ʙʘʩʩʝʡʥʦʤ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʚʦʜʥʘʷ ʤʘʩʩʘ ʟʘʣʠʚʘ 

ʦʙʨʘʟʦʚʘʥʘ ʤʦʨʩʢʠʤʠ ʚʦʜʘʤʠ ʧʨʠʙʨʝʞʥʦʛʦ ʪʝʯʝʥʠʷ [ʎʝʭʦʮʢʘʷ, 1985; ʆʞʝʛʠʥ, 1999]. ʇʦʵʪʦʤʫ ʜʣʷ 

ʂʦʣʴʩʢʦʛʦ ʟʘʣʠʚʘ ʭʘʨʘʢʪʝʨʥʳ ʪʝ ʞʝ ʛʠʜʨʦʬʠʟʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʯʪʦ ʠ ʜʣʷ ʧʨʠʣʝʛʘʶʱʝʡ ʯʘʩʪʠ 

ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʝʟʦʥʥʦʛʦ ʪʝʨʤʦʢʣʠʥʘ, ʦʩʝʥʥʝ-ʟʠʤʥʷʷ ʢʦʥʚʝʢʮʠʷ, ʠʟʤʝʥʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ, ʩʦʣʝʥʦʩʪʠ, ʧʣʦʪʥʦʩʪʠ ʚ ʧʨʠʣʠʚʥʦʤ ʮʠʢʣʝ. 
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ɺ ʩʨʝʜʥʝʤ ʠ ʩʝʚʝʨʥʦʤ ʢʦʣʝʥʘʭ ʧʦʩʪʦʷʥʥʦʝ ʩʪʦʢʦʚʦʝ ʪʝʯʝʥʠʝ ʦʩʣʘʙʝʚʘʝʪ ʠʟ-ʟʘ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʧʦ ʘʢʚʘʪʦʨʠʠ ʟʘʣʠʚʘ. ʉʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʚ ʩʨʝʜʥʝʤ ʢʦʣʝʥʝ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 0,05 ʤ/ʩ. 

ɺʳʭʦʜʥʦʝ ʩʪʦʢʦʚʦʝ ʪʝʯʝʥʠʝ ʚ ʫʩʪʴʝ ʟʘʣʠʚʘ ʦʪʢʣʦʥʷʝʪʩʷ ʢ ʚʦʩʪʦʯʥʦʤʫ ʙʝʨʝʛʫ. ɺʜʦʣʴ 

ʟʘʧʘʜʥʦʛʦ ʙʝʨʝʛʘ ʦʪʤʝʯʝʥʦ ʩʣʘʙʦʝ ʢʦʤʧʝʥʩʘʮʠʦʥʥʦʝ ʪʝʯʝʥʠʝ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʶʛ, ʚ ʟʘʣʠʚ. ɽʛʦ 

ʩʢʦʨʦʩʪʴ ʧʨʠʤʝʨʥʦ 0,05 ʤ/ʩ. ʕʪʠ ʪʝʯʝʥʠʷ ʠ ʷʚʣʷʶʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʮʠʨʢʫʣʷʮʠʠ ʚʦʜ ʚ ʟʘʣʠʚʝ 

ʠ ʚʦʜʦʦʙʤʝʥʘ ʩ ʤʦʨʩʢʠʤ ʙʘʩʩʝʡʥʦʤ. ɺʦʜʦʦʙʤʝʥ ʩʨʝʜʥʝʛʦ ʢʦʣʝʥʘ ʩ ʤʦʨʩʢʠʤ ʙʘʩʩʝʡʥʦʤ 

ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʛʣʫʙʠʥʦʡ ʧʦʜʥʷʪʠʷ. ɺ ʢʘʞʜʦʤ ʢʦʣʝʥʝ ʬʦʨʤʠʨʫʝʪʩʷ ʩʦʙʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘ 

ʛʣʫʙʠʥʥʦʡ ʮʠʨʢʫʣʷʮʠʠ ʚʦʜʥʳʭ ʧʦʪʦʢʦʚ. ʊʘʢ, ʚ ʩʝʚʝʨʥʦʤ ʢʦʣʝʥʝ ʧʦʪʦʢ ʚʦʜ ʠʟ ʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ 

ʚʩʪʨʝʯʘʝʪ ʧʨʝʧʷʪʩʪʚʠʝ ʚ ʚʠʜʝ ʧʦʜʥʷʪʠʷ ʜʥʘ. ʏʘʩʪʴ ʦʧʨʝʩʥʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʚʦʜʳ 

ʜʠʬʬʫʥʜʠʨʫʝʪ ʚ ʛʣʫʙʠʥʥʳʝ ʩʣʦʠ ʠ ʚʥʦʩʠʪ ʚʢʣʘʜ ʚ ʛʣʫʙʠʥʥʳʡ ʚʦʜʦʦʙʤʝʥ.  

 

ʃʝʜʦʚʳʝ ʫʩʣʦʚʠʷ ʚ ʂʦʣʴʩʢʦʤ ʟʘʣʠʚʝ ʷʚʣʷʶʪʩʷ ʟʥʘʯʠʤʳʤ ʬʘʢʪʦʨʦʤ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʦʝʤʘ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʵʢʦʩʠʩʪʝʤʳ ʠ ʢʘʯʝʩʪʚʦ ʩʨʝʜʳ. ʃʝʜʦʚʘʷ ʦʙʩʪʘʥʦʚʢʘ ʩ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʤʝʥʝʝ 5 ʙʘʣʣʦʚ 

ʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʣʝʛʢʘʷ, 5ï8 ʙʘʣʣʦʚ ï ʣʝʜʦʚʘʷ ʦʙʩʪʘʥʦʚʢʘ ʩʨʝʜʥʝʡ ʪʷʞʝʩʪʠ ʠ 8ï10 ʙʘʣʣʦʚ ï 

ʪʷʞʝʣʘʷ 1. ʃʝʜʦʚʳʝ ʷʚʣʝʥʠʷ ʚ ʂʦʣʴʩʢʦʤ ʟʘʣʠʚʝ ʦʪʣʠʯʘʶʪʩʷ ʩʣʦʞʥʦʡ ʜʠʥʘʤʠʢʦʡ ʠ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ, ʤʝʩʷʮʘ, ʣʝʜʦʚʦʛʦ ʩʝʟʦʥʘ. ɺ ʪʝʯʝʥʠʝ ʟʠʤʳ ʣʝʜ ʚ ʂʦʣʴʩʢʦʤ ʟʘʣʠʚʝ 

ʤʦʞʝʪ ʧʦʷʚʣʷʪʴʩʷ ʠ ʚʳʥʦʩʠʪʴʩʷ ʤʥʦʛʦʢʨʘʪʥʦ, ʭʦʪʷ ʧʣʘʚʫʯʠʝ ʣʴʜʳ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʪʝʯʝʥʠʝ 

ʣʝʜʦʚʦʛʦ ʩʝʟʦʥʘ ʥʝ ʝʞʝʜʥʝʚʥʦ. ʃʝʜʦʦʙʨʘʟʦʚʘʥʠʝ ʚ ʟʘʣʠʚʝ ʧʨʝʢʨʘʱʘʝʪʩʷ ʚ ʥʘʯʘʣʝ ʘʧʨʝʣʷ.  

ʂʘʢ ʧʦʢʘʟʘʣʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʜʥʦʡ ʩʨʝʜʳ ʚ ʂʦʣʴʩʢʦʤ ʟʘʣʠʚʝ ʪʝʨʤʦʭʘʣʠʥʥʳʡ ʨʝʞʠʤ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ (ʧʨʠʤʝʨʥʦ 9 Áʉ) ʠ ʩʦʣʝʥʦʩʪʠ 

(ʧʨʠʤʝʨʥʦ 28 ă) ʚʝʨʭʥʝʛʦ 5-ʤʝʪʨʦʚʦʛʦ ʩʣʦʷ, ʯʪʦ ʧʨʠ ʥʘʣʠʯʠʠ ʢ ʧʨʠʤʝʨʫ ʥʝʬʪʷʥʦʡ ʧʣʝʥʢʠ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ,  ʤʦʞʝʪ ʚʣʠʷʪʴ ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʨʘʟʣʠʪʦʡ ʥʝʬʪʠ, ʦʩʦʙʝʥʥʦ ʥʘ ʩʦʩʪʦʷʥʠʝ ʝʝ 

ʘʛʨʝʛʠʨʦʚʘʥʥʦʩʪʠ, ʧʣʦʪʥʦʩʪʠ ʠ ʧʣʘʚʫʯʝʩʪʠ ʪʷʞʝʣʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʝʬʪʠ: ʣʝʪʥʠʝ (ʠʶʣʴ ï 

ʩʝʥʪʷʙʨʴ) ʪʝʨʤʦʭʘʣʠʥʥʳʝ ʫʩʣʦʚʠʷ ʚ ʂʦʣʴʩʢʦʤ ʟʘʣʠʚʝ ʙʦʣʴʰʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʫʶ ʜʠʩʩʠʧʘʮʠʶ ʥʝʬʪʠ (ʨʘʩʪʚʦʨʝʥʠʝ, ʨʘʩʪʝʢʘʥʠʝ, ʠʩʧʘʨʝʥʠʝ), ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ 

ʫʩʠʣʠʚʘʝʪʩʷ ʬʘʢʪʦʨ ʘʛʨʝʛʠʨʦʚʘʥʠʷ ʪʷʞʝʣʳʭ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ. ɿʠʤʦʡ ʠ ʚ ʥʘʯʘʣʝ 

ʚʝʩʥʳ (ʜʦ ʢʦʥʮʘ ʘʧʨʝʣʷ) ʩʪʨʘʪʠʬʠʢʘʮʠʷ ʚʦʜ ʩʣʘʙʦʫʩʪʦʡʯʠʚʘ, ʧʦʜʚʝʨʞʝʥʘ ʧʝʨʝʤʝʰʠʚʘʥʠʶ ʠ 

ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʝʪ ʠʥʪʝʥʩʠʚʥʦʡ ʜʠʬʬʫʟʠʠ ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʭ ʧʨʠʤʝʩʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʝʬʪʷʥʳʭ 

ʘʛʨʝʛʘʪʦʚ, ʚ ʛʣʫʙʠʥʥʳʝ ʩʣʦʠ. ɺ ʜʨʫʛʠʝ ʤʝʩʷʮʳ ʚʦʜʥʘʷ ʪʦʣʱʘ ʠʤʝʝʪ ʜʚʫʭʩʣʦʡʥʫʶ ʧʣʦʪʥʦʩʪʥʫʶ 

ʩʪʨʫʢʪʫʨʫ ʩ ʭʦʨʦʰʦ ʩʬʦʨʤʠʨʦʚʘʥʥʳʤ ʧʠʢʥʦʢʣʠʥʦʤ ʚ ʩʣʦʝ ʦʪ 5 ʜʦ 10 ʤ, ʢʦʪʦʨʳʡ ʧʨʝʧʷʪʩʪʚʫʝʪ 

ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʥʝʬʪʷʥʦʡ ʧʨʠʤʝʩʠ ʚ ʛʣʫʙʠʥʥʳʝ ʩʣʦʠ. ɺ ʫʩʣʦʚʠʷʭ ʩʧʦʢʦʡʥʦʡ ʧʦʛʦʜʳ ʩʦ 

ʩʣʘʙʦʨʘʟʚʠʪʳʤ ʚʦʣʥʝʥʠʝʤ ʥʝʬʪʴ ʚ ʦʩʥʦʚʥʦʤ ʙʫʜʝʪ ʦʩʪʘʚʘʪʴʩʷ ʠ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚ ʚʝʨʭʥʝʤ 
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ʩʣʦʝ ʜʦ 5ï7 ʤ. ɺ ʫʩʣʦʚʠʷʭ ʚʝʪʨʦʚʦʛʦ ʚʦʣʥʝʥʠʷ ʚʳʰʝ 1 ʤ ʚʦʟʤʦʞʥʦ ʨʘʟʨʫʰʝʥʠʝ ʧʠʢʥʦʢʣʠʥʘ, ʯʪʦ 

ʦʩʦʙʝʥʥʦ ʚʝʨʦʷʪʥʦ ʚ ʩʝʚʝʨʥʦʤ ʢʦʣʝʥʝ. 

 

ʇʝʯʦʨʩʢʦʝ ʤʦʨʝ 

ʐʝʣʴʬ ʇʝʯʦʨʩʢʦʛʦ ʤʦʨʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʰʠʨʥʳʡ ʙʘʩʩʝʡʥ ʧʘʣʝʦʟʦʡʩʢʦ-ʤʝʟʦʟʦʡʩʢʦʡ 

ʩʝʜʠʤʝʥʪʘʮʠʠ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʡʩʷ ʥʘ ʛʝʪʝʨʦʛʝʥʥʦʤ ʘʨʭʝʡʩʢʦ-ʧʨʦʪʝʨʦʟʦʡʩʢʦʤ ʦʩʥʦʚʘʥʠʠ. 

ʊʠʤʘʥʦ-ʇʝʯʦʨʩʢʘʷ ʥʝʬʪʝʛʘʟʦʥʦʩʥʘʷ ʧʨʦʚʠʥʮʠʷ (ʊʇʇ) ï ʫʥʠʢʘʣʴʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʥʘ ʩʝʚʝʨʦ-

ʚʦʩʪʦʢʝ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ, ʦʪʢʫʜʘ ʥʘʯʘʣʠʩʴ ʧʦʠʩʢʠ, ʨʘʟʚʝʜʢʘ ʠ ʜʦʙʳʯʘ ʥʝʬʪʠ ʠ 

ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʛʘʟʘ, ʨʘʩʰʠʨʷʷʩʴ ʥʘ ʚʦʩʪʦʢ ï ʚ ɿʘʧʘʜʥʫʶ ʉʠʙʠʨʴ, ʠ ʥʘ ʩʝʚʝʨ ï ʚ 

ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʠʡ ʰʝʣʴʬ. ʊʇʇ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʝʡ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʳʨʴʝʚʦʡ ʙʘʟʦʡ 

ʥʘ ɽʚʨʦʧʝʡʩʢʦʤ ʉʝʚʝʨʝ ʈʦʩʩʠʠ. ɺ ʧʨʝʜʝʣʘʭ ʅʝʥʝʮʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ (ʅɸʆ) ʦʪʢʨʳʪʦ 76 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʝʬʪʷʥʳʭ - 64, ʥʝʬʪʝʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʭ - 6, ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʭ - 4, 

ʛʘʟʦʥʝʬʪʷʥʦʝ - 1. ɺ ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʧʣʘʥʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʠʫʨʦʯʝʥʳ ʢ ɺʘʨʘʥʜʝʡ-ɸʜʟʴʚʠʥʩʢʦʡ 

ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʟʦʥʝ, ʥʘʭʦʜʠʪʩʷ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʊʠʤʘʥʦ-ʇʝʯʦʨʩʢʦʡ ʵʧʠʙʘʡʢʘʣʴʥʦʡ 

ʧʣʠʪʳ, ʠ ʧʨʠʫʨʦʯʝʥʦ ʢ ʢʨʫʧʥʦʡ ʘʩʠʤʤʝʪʨʠʯʥʦʡ ʩʢʣʘʜʢʝ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ, 

ʍʦʨʝʡʚʝʨʩʢʦʡ ʚʧʘʜʠʥʝ ʠ ʇʝʯʦʨʦ-ʂʦʣʚʠʥʩʢʦʤʫ ʘʚʣʘʢʦʛʝʥʫ (ʩʤ. ʨʠʩʫʥʦʢ 1.4.8). ʂʦʤʧʣʝʢʩ ʧʦʨʦʜ, 

ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʥʝʬʪʝʛʘʟʦʧʨʦʠʟʚʦʜʷʱʠʤ ʠ ʥʝʬʪʝʛʘʟʦʩʦʜʝʨʞʘʱʠʤ ʧʨʠʨʦʜʥʳʤ 

ʦʙʲʝʢʪʦʤ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʊʠʤʘʥʦ-ʇʝʯʦʨʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʧʨʦʚʠʥʮʠʠ ï ʧʘʣʝʦʟʦʡʩʢʠʡ, 

ʥʘʠʤʝʥʝʝ ʠʟʫʯʝʥʥʳʡ ʚ ʘʢʚʘʪʦʨʠʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ.  

ɺ ʦʩʘʜʦʯʥʦʤ ʯʝʭʣʝ ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʚʳʜʝʣʷʝʪʩʷ ʚʦʩʝʤʴ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ (ʅɻʂ): ʥʠʞʥʝ-ʩʨʝʜʥʝʦʨʜʦʚʠʢʩʢʠʡ ʪʝʨʨʠʛʝʥʥʳʡ, ʩʨʝʜʥʝʦʨʜʦʚʠʢʩʢʦ-ʥʠʞʥʝʜʝʚʦʥʩʢʠʡ 

ʢʘʨʙʦʥʘʪʥʳʡ, ʩʨʝʜʥʝʜʝʚʦʥʩʢʦ-ʬʨʘʥʩʢʠʡ ʪʝʨʨʠʛʝʥʥʳʡ, ʜʦʤʘʥʠʢʦʚʦ-ʪʫʨʥʝʡʩʢʠʡ ʢʘʨʙʦʥʘʪʥʳʡ, 

ʥʠʞʥʝ-ʚʝʨʭʥʝʚʠʟʝʡʩʢʠʡ ʪʝʨʨʠʛʝʥʥʳʡ, ʚʝʨʭʥʝʚʠʟʝʡʩʢʦ-ʥʠʞʥʝʧʝʨʤʩʢʠʡ ʢʘʨʙʦʥʘʪʥʳʡ, 

ʥʠʞʥʝʧʝʨʤʩʢʠʡ ʛʘʣʦʛʝʥʥʦ-ʪʝʨʨʠʛʝʥʥʳʡ, ʥʠʞʥʝ-ʚʝʨʭʥʝʧʝʨʤʩʢʠʡ ʪʝʨʨʠʛʝʥʥʳʡ. 

ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʧʘʣʝʦʟʦʷ, ʠʩʢʣʶʯʘʷ ʦʨʜʦʚʠʢ, ʚ 

ʧʨʠʙʨʝʞʥʦʡ ʯʘʩʪʠ ʊʇʇ ʩʦʜʝʨʞʘʪ ʥʝʬʪʷʥʳʝ, ʥʝʬʪʝʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʝ ʠ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʝ ʟʘʣʝʞʠ 

[Neftegaz.ru: ɸʥʪʦʥʦʚʩʢʘʷ ʠ ʜʨ., 2017]. 

ɺ ʧʨʝʜʝʣʘʭ ʊʇʇ, ʦʪʢʨʳʪʦ ʠ ʚʚʝʜʝʥʦ ʚ ʨʘʟʨʘʙʦʪʢʫ ʙʦʣʝʝ 200 ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʙʦʣʝʝ ʪʳʩʷʯʠ 

ʟʘʣʝʞʝʡ ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʠ ʪʝʨʨʠʛʝʥʥʳʭ ʢʦʣʣʝʢʪʦʨʘʭ ʧʦ ʚʩʝʡ ʦʩʘʜʦʯʥʦʡ ʪʦʣʱʝ ʦʪ ʦʨʜʦʚʠʢʩʢʠʭ ʜʦ 

ʪʨʠʘʩʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʦʪʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʦʙʣʘʩʪʝʡ (ʅɻʆ), ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ 

ʨʘʡʦʥʦʚ (ʅɻʈ) (ʚ ʧʣʘʥʝ) ʠ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʢʦʤʧʣʝʢʩʦʚ (ʅɻʂ) (ʚ ʨʘʟʨʝʟʝ), ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ 

ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʵʣʝʤʝʥʪʘʤ ʨʘʟʥʳʭ ʧʦʨʷʜʢʦʚ ʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [ʂʨʝʤʩ, 1974]. 
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ʈʠʩʫʥʦʢ 1.4.8.  ʄʝʩʪʦʨʦʞʜʝʥʠʷ ʥʝʬʪʠ ʠ ʛʘʟʘ ʧʨʠʙʨʝʞʥʦʡ ʯʘʩʪʠ ʊʠʤʘʥʦ-ʇʝʯʦʨʩʢʦʡ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʧʨʦʚʠʥʮʠʠ ʀʩʪʦʯʥʠʢ: [Neftegaz.ru: ɸʥʪʦʥʦʚʩʢʘʷ ʠ ʜʨ., 2017] 

 

ɼʦʣʛʠʥʩʢʦʝ ʥʝʬʪʷʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʛʦ ʙʳʣʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʘ ʛʘʟʦʚʘʷ 

ʩʲʝʤʢʘ ʌɻɹʋ çɺʅʀʀʆʢʝʘʥʛʝʦʣʦʛʠʠè, ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʰʝʣʴʬʝ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʤʝʣʢʦʚʦʜʥʦʡ 

ʯʘʩʪʠ ʇʝʯʦʨʩʢʦʛʦ ʤʦʨʷ ʚ 90 ʢʤ ʦʪ ʙʣʠʞʘʡʰʝʛʦ ʙʝʨʝʛʘ ʠ ʚ 120 ʢʤ ʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʫ ʦʪ ʧʦʩ. ɺʘʨʘʥʜʝʡ 

ʅʝʥʝʮʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ, ʚ 120 ʢʤ ʢ ʶʛʫ ʦʪ ʘʨʭʠʧʝʣʘʛʘ ʅʦʚʘʷ 

ɿʝʤʣʷ ʠ ʚ 110 ʢʤ ʢ ʩʝʚʝʨʫ ʦʪ ʤʘʪʝʨʠʢʘ, ʧʣʦʱʘʜʴ ʫʯʘʩʪʢʘ ʩʦʩʪʘʚʣʷʝʪ 1173 ʢʚʘʜʨʘʪʥʳʭ ʢʠʣʦʤʝʪʨʘ 

ʠ ʙʳʣʦ ʦʪʢʨʳʪʦ ʚ 1999 ʛʦʜʫ ʧʨʠ ʠʩʧʳʪʘʥʠʠ ʥʠʞʥʝʧʝʨʤʩʢʦ-ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ ʢʘʨʙʦʥʘʪʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʚ ʩʢʚʘʞʠʥʝ, ʧʨʦʙʫʨʝʥʥʦʡ ʚ ʧʨʠʩʚʦʜʦʚʦʡ ʯʘʩʪʠ ʖʞʥʦ-ɼʦʣʛʠʥʩʢʦʡ ʩʪʨʫʢʪʫʨʳ. 

ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʩʣʦʞʥʦʡ, ʚʳʪʷʥʫʪʦʡ ʩ ʶʛʦ-ʚʦʩʪʦʢʘ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜ ʬʦʨʤʳ ʜʣʠʥʦʡ ʜʦ 80 ʢʤ ʠ 

ʰʠʨʠʥʦʡ ʦʪ 3 ʜʦ 10 ʢʤ. ɻʣʫʙʠʥʘ ʤʦʨʷ ʩʦʩʪʘʚʣʷʝʪ ʚ ʧʨʝʜʝʣʘʭ ʫʯʘʩʪʢʘ ï 19-24 ʤ, ʤʘʢʩʠʤʘʣʴʥʦ ʜʦ 

62 ʤ. ɼʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʷʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʢʨʫʧʥʦʡ ʘʩʠʤʤʝʪʨʠʯʥʦʡ ʩʢʣʘʜʢʦʡ, ʫ ʢʦʪʦʨʦʡ ʶʞʥʦʝ 

ʢʨʳʣʦ ʦʩʣʦʞʥʝʥʦ ʛʣʘʚʥʳʤ ɼʦʣʛʠʥʩʢʠʤ ʨʘʟʨʳʚʥʳʤ ʥʘʨʫʰʝʥʠʝʤ, ʠʤʝʶʱʠʤ ʩʙʨʦʩʦ-ʩʜʚʠʛʦʚʫʶ 

ʢʠʥʝʤʘʪʠʢʫ. ɸʤʧʣʠʪʫʜʳ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʤʝʱʝʥʠʷ ʧʦ ʜʘʥʥʦʤʫ ʨʘʟʣʦʤʫ ʫʤʝʥʴʰʘʶʪʩʷ ʩʥʠʟʫ- 

ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ ʦʪ 600-700 ʤ ʚ ʥʠʟʘʭ ʢʘʨʙʦʥʘ ʜʦ 150-200 ʤ ʚ ʥʠʞʥʝʤ ʪʨʠʘʩʝ. ɻʣʘʚʥʳʡ 

ɼʦʣʛʠʥʩʢʠʡ ʩʙʨʦʩʦ-ʩʜʚʠʛ ʠʤʝʝʪ ʜʨʝʚʥʝʝ ʟʘʣʦʞʝʥʠʝ ʠ ʦʧʨʝʜʝʣʷʝʪ ʤʦʨʬʦʣʦʛʠʶ ʚʘʣʘ ʢʘʢ 

ʘʩʠʤʤʝʪʨʠʯʥʦʛʦ ʛʦʨʩʪʘ. ʈʘʟʤʝʨʳ ɼʦʣʛʠʥʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦ ʝʝ ʜʣʠʥʥʦʡ ʦʩʠ, ʚʳʪʷʥʫʪʦʡ ʚʜʦʣʴ 

ɼʦʣʛʠʥʩʢʦʛʦ ʩʙʨʦʩʘ, ʚ ʧʨʠʧʦʜʥʷʪʦʤ ʩʝʚʝʨʥʦʤ ʢʨʳʣʝ ʧʦ ʨʘʟʥʳʤ ʫʨʦʚʥʷʤ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 75 ʜʦ 90 

ʢʤ. ɺʳʩʦʪʘ ʩʪʨʫʢʪʫʨʳ ʫʤʝʥʴʰʘʝʪʩʷ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ ʦʪ 500 ʤ ʠ ʙʦʣʝʝ ʚ ʢʘʨʙʦʥʘʪʥʦʡ ʯʘʩʪʠ 

ʨʘʟʨʝʟʘ ʜʦ 250 ʤ ʚ ʦʪʣʦʞʝʥʠʷʭ ʥʠʞʥʝʛʦ ʪʨʠʘʩʘ. 

https://neftegaz.ru/tech-library/geologorazvedka-i-geologorazvedochnoe-oborudovanie/141977-geokhronologicheskaya-shkala/
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ʇʦ ʣʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ɼʦʣʛʠʥʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʥʘʭʦʜʠʪʩʷ ʚ ʟʦʥʝ 

ʧʨʠʙʨʝʞʥʦʛʦ ʤʝʣʢʦʚʦʜʴʷ, ʢʦʪʦʨʘʷ ʠʩʧʳʪʳʚʘʝʪ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʟʘʪʦʧʣʝʥʠʷ ʠ ʦʙʤʝʣʝʥʠʷ, 

ʚʳʟʳʚʘʶʱʠʝ ʩʤʝʥʫ ʬʘʮʠʡ ʢʘʨʙʦʥʘʪʥʳʭ ʦʪʣʦʞʝʥʠʡ. ɺ ʮʝʣʦʤ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʬʘʮʠʘʣʴʥʳʡ ʨʷʜ 

ʦʪ ʤʝʣʢʦʚʦʜʥʦʡ ʙʘʥʢʠ ʢ ʙʘʥʢʘʤ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʛʣʫʙʣʸʥʥʦʡ ʯʘʩʪʠ ʤʝʣʢʦʚʦʜʥʦʛʦ ʰʝʣʴʬʘ ʠ 

ʚʦʜʦʨʦʩʣʝʚʳʤ ʙʠʦʛʝʨʤʘʤ. ʅʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ɼʦʣʛʠʥʩʢʦʤ (ʨʠʩʫʥʦʢ 1.4.9) ʫʩʪʘʥʦʚʣʝʥʘ 

ʧʨʦʤʳʰʣʝʥʥʘʷ ʥʝʬʪʝʥʦʩʥʦʩʪʴ ʥʠʞʥʝʧʝʨʩʤʩʢʦ-ʢʘʤʝʥʦʫʛʦʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʧʦ ʤʘʪʝʨʠʘʣʘʤ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʢʚʘʞʠʥ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʥʝʬʪʝʥʦʩʥʦʩʪʴ ʚʝʨʭʥʝʧʝʨʤʩʢʠʭ 

ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʪʘʢʞʝ ʥʝ ʠʩʢʣʶʯʝʥʘ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʪʨʠʘʩʦʚʦʛʦ ʠ ʜʝʚʦʥʩʢʦʛʦ-

ʩʠʣʫʨʠʡʩʢʦʛʦ ʢʦʤʧʣʝʢʩʦʚ, ʥʝʬʪʝʥʦʩʥʦʩʪʴ ʢʦʪʦʨʳʭ ʫʩʪʘʥʦʚʣʝʥʘ ʚ ɺʘʨʘʥʜʝʡ-ɸʜʟʲʚʠʥʩʢʦʡ 

ʩʪʨʫʢʪʫʨʥʦʡ ʟʦʥʝ. 

ʅʘ ʣʠʮʝʥʟʠʦʥʥʦʤ ʫʯʘʩʪʢʝ ɼʦʣʛʠʥʩʢʦʛʦ ʥʝʬʪʷʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩʫʱʝʩʪʚʫʝʪ ʤʝʩʪʥʳʡ 

ʬʨʦʥʪʘʣʴʥʳʡ ʨʘʟʜʝʣ ʤʝʞʜʫ ʧʨʦʛʨʝʪʳʤʠ (ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ), ʤʘʣʦʩʦʣʸʥʳʤʠ ʠ ʤʝʥʝʝ ʧʨʦʟʨʘʯʥʳʤʠ 

ʧʨʠʙʨʝʞʥʳʤʠ ʚʦʜʘʤʠ, ʠ ʭʦʣʦʜʥʳʤʠ, ʩʦʣʸʥʳʤʠ ʠ ʙʦʣʝʝ ʧʨʦʟʨʘʯʥʳʤʠ ʚʦʜʘʤʠ ʤʦʨʠʩʪʳʭ ʫʯʘʩʪʢʦʚ 

ʧʣʦʱʘʜʠ. ʌʨʦʥʪʘʣʴʥʳʤ ʨʘʟʜʝʣʦʤ ʷʚʣʷʝʪʩʷ ʧʠʢʥʦʢʣʠʥ, ʠʤʝʶʱʠʡ ʪʝʥʜʝʥʮʠʶ ʢ ʟʘʛʣʫʙʣʝʥʠʶ ʚ 

ʩʪʦʨʦʥʫ ʙʝʨʝʛʘ.  

 
  

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 1.4.9. ʈʘʩʧʦʣʦʞʝʥʠʝ ɼʦʣʛʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ [ʀʩʪʦʯʥʠʢ: 

https://ripar.ru/assets/images/news1/92.png. https://www.nedraexpert.ru/subsurface/2100026442/1] 

 

ʇʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʜʦʥʥʳʝ ʦʩʘʜʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʧʝʩʢʘʤʠ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʨʠʤʝʩʴʶ ʘʣʝʚʨʠʪʘ.  

ʏʠʩʪʳʝ ʧʝʣʠʪʦʚʳʝ ʦʩʘʜʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ, ʧʨʠʤʝʩʴ ʧʝʣʠʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ 

ʧʝʩʢʘʭ ʠʥʦʛʜʘ ʜʦʩʪʠʛʘʝʪ 15 %. ʀʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʧʘʣʝʚʦʰʧʘʪ-ʢʚʘʨʮʠʝʚʳʭ ʧʝʩʢʦʚ, 

ʦʙʣʘʜʘʶʱʠʭ ʥʠʟʢʦʡ ʩʦʨʙʮʠʦʥʥʦʡ ʝʤʢʦʩʪʴʶ, ʥʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʥʘʢʦʧʣʝʥʠʶ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ. ʆʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʠ 

ʧʨʠʜʦʥʥʳʭ ʚʦʜʘʭ ʥʠʟʢʦʝ. ɺ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʣʠʮʝʥʟʠʦʥʥʳʭ ʫʯʘʩʪʢʦʚ (ʢ ʶʛʦ-

https://ripar.ru/assets/images/news1/92.png
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ʚʦʩʪʦʢʫ) ʦʪʤʝʯʘʝʪʩʷ ʥʘʣʦʞʝʥʠʝ ʤʠʛʨʘʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ ʣʝʛʢʠʭ ʋɺ ʠʟ ʥʠʞʣʝʞʘʱʠʭ ʪʦʣʱ ʥʘ 

ʝʩʪʝʩʪʚʝʥʥʳʡ ʛʝʦʭʠʤʠʯʝʩʢʠʡ ʬʦʥ. ɺ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʧʝʩʢʘʭ ʥʝʨʝʜʢʦ ʚʩʪʨʝʯʘʝʪʩʷ ʛʘʣʴʢʘ ʚ 

ʢʦʣʠʯʝʩʪʚʝ ʜʦ 0,5 %. ʉʨʝʜʥʠʡ ʩʦʩʪʘʚ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʧʝʩʢʦʚ (ʙʝʟ ʫʯʸʪʘ ʛʘʣʝʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ), 

ʨʘʟʚʠʪʳʭ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʶʞʥʦʡ ʯʘʩʪʷʭ ʣʠʮʝʥʟʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ: ʧʝʩʢʠ ï 77,4 %; ʘʣʝʚʨʠʪʳ ï 10,6 

%; ʧʝʣʠʪʳ ï 12,0 % ʘʣʝʚʨʠʪʳ (ʚ ʩʨʝʜʥʝʤ 64 % ʘʣʝʚʨʠʪʦʚʳʭ ʯʘʩʪʠʮ), ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚ ʩʝʚʝʨʥʦʡ 

ʯʘʩʪʠ ʫʯʘʩʪʢʘ, ʩʦʜʝʨʞʘʪ, ʚ ʩʨʝʜʥʝʤ, 20,1 % ʧʝʩʢʘ ʠ 15,9 % ʧʝʣʠʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʆʯʝʥʴ ʙʣʠʟʢʠʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠʤʝʶʪ ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ ʧʝʩʢʠ. ʇʨʠʚʝʜʸʥʥʳʝ 

ʜʘʥʥʳʝ ʧʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ɼʦʣʛʠʥʩʢʦʛʦ ʫʯʘʩʪʢʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʦ ʭʦʨʦʰʝʡ ʩʦʨʪʠʨʦʚʢʝ ʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʩʪʘʙʠʣʴʥʦʤ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʤ ʨʝʞʠʤʝ. 

ʆʩʘʜʢʠ ʠ ʧʝʨʝʥʦʩʠʤʳʝ ʚʤʝʩʪʝ ʩ ʥʠʤʠ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ ʤʦʛʫʪ ʧʦʩʪʫʧʘʪʴ ʥʘ 

ʇʝʯʦʨʦʤʦʨʩʢʫʶ ʨʘʚʥʠʥʫ ʨʘʟʣʠʯʥʳʤʠ ʧʫʪʷʤʠ, ʥʘʧʨʠʤʝʨ, ʩ ʪʝʯʝʥʠʷʤʠ, ʧʨʦʥʠʢʘʶʱʠʤʠ ʩʶʜʘ ʩ 

ʟʘʧʘʜʘ, ʠʣʠ ʩ ʨʝʯʥʳʤ ʩʪʦʢʦʤ, ʘ ʪʘʢʞʝ ʩ ʧʨʦʜʫʢʪʘʤʠ ʨʘʟʨʫʰʝʥʠʷ ʙʝʨʝʛʦʚ, ʩʣʦʞʝʥʥʳʭ ʣʝʛʢʦ 

ʨʘʟʤʳʚʘʝʤʳʤʠ ʧʦʨʦʜʘʤʠ. ɽʱʸ ʦʜʥʠʤ ʤʝʩʪʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʩʥʦʩʘ ʷʚʣʷʝʪʩʷ ʛʨʷʜʘ ʦʩʪʨʦʚʘ 

ɼʦʣʛʦʛʦ. ʄʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʠʤʝʶʪ ʣʝʜʦʚʳʡ ʨʘʟʥʦʩ ʠ ʚʦʟʜʫʰʥʳʝ ʧʦʪʦʢʠ.  

ʄʦʨʩʢʦʝ ʜʥʦ ʚ ʨʘʡʦʥʝ ʣʠʮʝʥʟʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ ʧʦʜʚʝʨʞʝʥʦ ʜʝʡʩʪʚʠʶ ʚʦʣʥ, ʘ ʪʘʢʞʝ 

ʧʨʠʣʠʚʦʚ ʠ ʦʪʣʠʚʦʚ. ɸʢʪʠʚʥʘʷ ʛʠʜʨʦʜʠʥʘʤʠʢʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʶ ʧʦʩʪʫʧʘʶʱʝʛʦ 

ʩʶʜʘ ʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʳʥʦʩʦʤ ʪʦʥʢʠʭ ʬʨʘʢʮʠʡ ʚ ʙʦʣʝʝ ʛʣʫʙʦʢʦʚʦʜʥʳʝ 

ʨʘʡʦʥʳ. ʉʦʜʝʨʞʘʥʠʝ ʅʋ ʚ ʧʨʦʙʘʭ, ʚʟʷʪʳʭ ʫ ʤ. ɹʦʣʚʘʥʩʢʠʡ ʅʦʩ (0,8 ï0,9 ʤʛ/ʢʛ) ʚ 8 ï 10 ʨʘʟ 

ʧʨʝʚʳʰʘʝʪ ʩʦʜʝʨʞʘʥʠʷ ʅʋ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʛʨʘʥʠʮʳ ʛʫʙʘ-ʤʦʨʝ. ʇʦʚʳʰʝʥʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʅʋ 

ʧʨʠʫʨʦʯʝʥʳ ʢ ʘʣʝʚʨʠʪʦʚʦ-ʛʣʠʥʠʩʪʳʤ ʦʩʘʜʢʘʤ [ʇʝʯʦʨʩʢʦʝ ʤʦʨʝ: ʩʠʩʪʝʤʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 2003]. 

ɺʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʅʋ ʦʧʨʝʜʝʣʝʥʳ ʚ ʧʨʦʙʘʭ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ, ʚʟʷʪʳʭ ʫ ʧʦʙʝʨʝʞʴʷ ʚ ʨʘʡʦʥʝ ʤ. 

ʂʦʥʩʪʘʥʪʠʥʦʚʩʢʠʡ ï ʤ. ɼʚʦʡʥʠʯʥʳʡ, ʯʪʦ ʩʚʷʟʘʥʦ ʩʦ ʩʪʦʢʦʤ ʨʝʢ ʍʳʣʴʯʠʷ ʠ ɼʨʝʩʚʷʥʢʘ, ʚ ʨʘʡʦʥʘʭ 

ʢʦʪʦʨʳʭ ʚʝʜʝʪʩʷ ʨʘʟʚʝʜʦʯʥʦʝ ʙʫʨʝʥʠʝ ʥʘ ʥʝʬʪʴ. 

ʉʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʧʝʨʝʤʝʱʝʥʠʠ ʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʛʨʘʶʪ ʶʛʦ-ʚʦʩʪʦʯʥʳʝ ʚʝʪʚʠ 

ʄʫʨʤʘʥʩʢʦʛʦ ʪʝʯʝʥʠʷ, ʧʨʠʭʦʜʷʱʠʝ ʩʶʜʘ ʩʦ ʩʪʦʨʦʥʳ ʧʦʣʫʦʩʪʨʦʚʘ ʂʘʥʠʥ ʠ ʇʦʤʦʨʩʢʦʛʦ ʧʨʦʣʠʚʘ 

ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʝʩʷ ʜʘʣʝʝ ʥʘ ʚʦʩʪʦʢ ʚ ʩʪʦʨʦʥʫ ʂʘʨʩʢʠʭ ɺʦʨʦʪ.  

ʄʦʨʩʢʠʝ ʚʦʜʳ ʦʪʣʠʯʘʶʪʩʷ ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʦʡ ʩʪʨʘʪʠʬʠʢʘʮʠʝʡ, ʧʨʠʯʸʤ ʚʝʪʝʨ 

ʧʝʨʝʤʝʰʠʚʘʝʪ ʪʦʣʴʢʦ ʚʝʨʭʥʠʝ ʩʣʦʠ ʜʦ ʛʣʫʙʠʥʳ 10 ï 12 ʤ. ʇʦʩʢʦʣʴʢʫ ʪʝʤʧʝʨʘʪʫʨʘ, ʩʦʣʸʥʦʩʪʴ ʠ 

ʜʠʥʘʤʠʢʘ ʚʦʜ ʤʝʥʷʶʪʩʷ ʦʪ ʩʝʟʦʥʘ ʢ ʩʝʟʦʥʫ, ʪʦ ʧʣʦʱʘʜʴ ʨʘʟʥʦʩʘ ʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʙʫʜʝʪ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʪʴʩʷ ʚʨʝʤʝʥʝʤ ʛʦʜʘ. ɼʝʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʦ ʩʧʝʮʠʬʠʢʝ ʧʨʠʜʦʥʥʳʭ 

ʪʝʯʝʥʠʡ ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʦʪʩʫʪʩʪʚʫʶʪ, ʦʜʥʘʢʦ ʥʝʩʦʤʥʝʥʥʦ, ʯʪʦ ʧʨʠʜʦʥʥʳʝ ʪʝʯʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʨʝʣʴʝʬʦʤ ʜʥʘ [ɺʠʪʷʟʝʚ, ʉʘʚʝʥʦʢ, 2021].  

ɼʦʣʷ ʵʥʜʦʛʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʧʦʩʪʘʚʢʝ ʚʝʱʝʩʪʚʘ (ʚ ʪʦʤ ʯʠʩʣʝ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ) 

ʚ ɸʨʢʪʠʯʝʩʢʠʭ ʤʦʨʷʭ ʠʟʫʯʝʥʘ ʩʣʘʙʦ ʠ ʥʦʩʠʪ ʬʨʘʛʤʝʥʪʘʨʥʳʡ ʭʘʨʘʢʪʝʨ. ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 1992 ï 1996 ʛʦʜʘʭ ʚ ʇʝʯʦʨʩʢʦʤ ʤʦʨʝ ʠ ʨʘʡʦʥʝ ʐʪʦʢʤʘʥʦʚʩʢʦʛʦ 
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ɻʂʄ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʪʨʫʢʪʫʨʳ ʚ ʦʩʘʜʦʯʥʦʤ ʯʝʭʣʝ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʠʪ ʵʥʜʦʛʝʥʥʳʡ 

ʧʦʜʪʦʢ ʚʝʱʝʩʪʚʘ, ʚ ʪ.ʯ. ʧʦʪʦʢ ʥʝʬʪʝʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʪʨʫʡʥʦʡ ʜʝʛʘʟʘʮʠʠ. ɸʢʪʠʚʠʟʘʮʠʷ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʚ ʇʝʯʦʨʩʢʦʤ ʤʦʨʝ ʤʦʞʝʪ ʙʳʪʴ ʪʘʢʞʝ ʦʙʫʩʣʦʚʣʝʥʘ ʷʜʝʨʥʳʤʠ ʚʟʨʳʚʘʤʠ ʥʘ 

ʖʞʥʦʤ ʦʩʪʨʦʚʝ ʅʦʚʦʡ ɿʝʤʣʠ [ɸʡʙʫʣʘʪʦʚ, 2000]. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʵʥʜʦʛʝʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʷʚʣʷʶʪʩʷ ʧʦʪʦʢʠ ʤʝʪʘʥʘ, ʘ ʪʘʢʞʝ 

ʧʨʦʩʘʯʠʚʘʥʠʝ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠʟ ʤʘʪʝʨʠʥʩʢʠʭ ʧʦʨʦʜ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʩʪʘʥʦʚʣʝʥʦ 

ʥʘʣʠʯʠʝ ʵʥʜʦʛʝʥʥʦʛʦ ʧʦʜʪʦʢʘ ʚ ʧʨʠʜʦʥʥʫʶ ʤʦʨʩʢʫʶ ʩʨʝʜʫ, ʪʘʢʞʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʜʠʮʠʡ 

ʧʦʣʫʯʝʥʳ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʜʘʥʥʳʝ ʦ ʧʦʩʪʫʧʣʝʥʠʠ ʫʢʘʟʘʥʥʳʭ ʚʝʱʝʩʪʚ. 

 1.4.2 ʅʦʨʚʝʞʩʢʦ-ɻʨʝʥʣʘʥʜʩʢʠʡ ʙʘʩʩʝʡʥ  

ɺ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʨʝʛʠʦʥʘ, ʢ ʶʛʫ ʦʪ ʦ. ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ ʠ ʦ. ʕʜʞ ʨʘʩʧʦʣʦʞʝʥʘ  ʟʦʥʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʪʣʘʥʪʠʯʝʩʢʠʭ ʠ ʘʨʢʪʠʯʝʩʢʠʭ ʚʦʜ ʩ ʧʨʠʩʫʱʠʤʠ ʜʣʷ ʥʝʝ ʥʝʩʪʘʮʠʦʥʘʨʥʦʩʪʴʶ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʧʨʦʮʝʩʩʦʚ ʦʙʤʝʥʘ ʩʚʦʡʩʪʚʘʤʠ. ʉʦʭʨʘʥʷʝʪʩʷ ʦʙʱʘʷ 

ʪʝʥʜʝʥʮʠʷ ʫʤʝʥʴʰʝʥʠʷ ʪʝʧʣʦ- ʠ ʩʦʣʝʩʦʜʝʨʞʘʥʠʷ ʚʦʜʥʳʭ ʤʘʩʩ ʧʨʠ ʜʚʠʞʝʥʠʠ ʥʘ ʚʦʩʪʦʢ. ɺ ʵʪʦʤ 

ʞʝ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʚʟʚʝʰʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ.  

ɼʣʷ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʭʘʨʘʢʪʝʨʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʜʚʫʭ ʦʙʣʘʩʪʝʡ ʦʧʨʝʩʥʝʥʠʷ: 

ʚʦʢʨʫʛ ʦ-ʚʘ ʄʝʜʚʝʞʠʡ, ʛʜʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚʪʦʨʞʝʥʠʝ ʘʨʢʪʠʯʝʩʢʠʭ ʚʦʜ, ʠ ʚʙʣʠʟʠ ʥʦʨʚʝʞʩʢʦʛʦ 

ʧʦʙʝʨʝʞʴʷ, ʛʜʝ ʩʫʱʝʩʪʚʝʥʥʘ ʚʝʣʠʯʠʥʘ ʙʝʨʝʛʦʚʦʛʦ ʩʪʦʢʘ [ʋʜʠʥʮʝʚ, 1984]. 

ɺ ʮʝʣʦʤ, ʮʠʨʢʫʣʷʮʠʷ ʚʦʜ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʦʩʥʦʚʥʳʭ ʜʚʫʭ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʧʦʪʦʢʦʚ ð ʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʠ ʘʨʢʪʠʯʝʩʢʦʛʦ. ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ ʪʝʧʣʳʭ ʚʦʜ ʚ 

ɹʘʨʝʥʮʝʚʦ ʤʦʨʝ ʧʦʩʪʫʧʘʝʪ ʩ ʉʝʚʝʨʦ-ɸʪʣʘʥʪʠʯʝʩʢʠʤ ʪʝʯʝʥʠʝʤ ï ʧʨʦʜʦʣʞʝʥʠʝʤ ɻʦʣʴʬʩʪʨʠʤʘ, ʠ 

ʝʛʦ ʦʪʚʝʪʚʣʝʥʠʷʤʠ ʅʦʨʜʢʘʧʩʢʠʤ ʠ ɿʘʧʘʜʥʦ-ʐʧʠʮʙʝʨʛʝʥʦʚʩʢʠʤ.  

ɺʦʜʳ ɻʦʣʴʬʩʪʨʠʤʘ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʫ ʐʧʠʮʙʝʨʛʝʥʘ, ʅʦʚʦʡ ɿʝʤʣʠ, ʚʙʣʠʟʠ ʉʝʚʝʨʥʦʛʦ 

ʧʦʣʶʩʘ ʠ ʜʨʫʛʠʭ ʨʘʡʦʥʘʭ, ʦʧʨʝʜʝʣʷʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ ʉʝʚʝʨʦ-

ɽʚʨʦʧʝʡʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. ʆʙʣʘʩʪʴ ʧʝʨʝʭʦʜʘ ʩʨʝʜʠʥʥʦ-ʦʢʝʘʥʠʯʝʩʢʦʛʦ ʭʨʝʙʪʘ (ʉʆʍ) ʠʟ 

ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʚ ʉʝʚʝʨʥʳʡ ʃʝʜʦʚʠʪʳʡ ʦʢʝʘʥ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʥʘ ʩʝʚʝʨʝ ɻʨʝʥʣʘʥʜʩʢʦʛʦ ʤʦʨʷ, 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʣʶʯʝʚʦʡ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʵʚʦʣʶʮʠʠ ʘʨʢʪʠʯʝʩʢʦʛʦ ʨʝʛʠʦʥʘ ʚ ʢʘʡʥʦʟʦʝ, ʚʢʣʶʯʘʷ 

ʥʦʚʝʡʰʠʡ ʵʪʘʧ. ɿʜʝʩʴ, ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʩʦʩʫʱʝʩʪʚʫʶʪ ʩʧʨʝʜʠʥʛʦʚʳʝ, 

ʨʠʬʦʚʳʝ ʠ ʪʨʘʥʩʬʦʨʤʥʳʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʦʙʩʪʘʥʦʚʢʠ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʳ.  

ʅʦʨʚʝʞʩʢʦ-ɻʨʝʥʣʘʥʜʩʢʠʡ ʙʘʩʩʝʡʥ ʟʘʥʠʤʘʝʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʤʝʞʜʫ 

ɸʨʢʪʠʯʝʩʢʠʤ ʙʘʩʩʝʡʥʦʤ ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ ʠ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʦʡ, ʵʪʦʪ ʙʘʩʩʝʡʥ 

ʦʪʥʦʩʠʪʩʷ ʢ ʉʝʚʝʨʥʦʤʫ ʃʝʜʦʚʠʪʦʤʫ ʦʢʝʘʥʫ ʠ ʟʘʥʠʤʘʝʪ ʟʘʥʠʤʘʝʪ ʩʝʚʝʨʥʫʶ ʧʦʣʦʚʠʥʫ, ʦʪʜʝʣʷʝʤʫʶ 

ʦʪ ʶʞʥʦʡ ɹʨʠʪʦ-ɻʨʝʥʣʘʥʜʩʢʠʤʠ ʧʦʨʦʛʘʤʠ: ʌʘʨʝʨʦ-ʀʩʣʘʥʜʩʢʠʤ ʧʦʨʦʛʦʤ, ʦcʪʨʦʚʦʤ ʀʩʣʘʥʜʠʝʡ ʠ 

ɻʨʝʥʣʘʥʜʩʢʦ-ʀʩʣʘʥʜʩʢʠʤ ʧʦʨʦʛʦʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʫʶ ʩʪʝʧʝʥʴ ʠʟʫʯʝʥʥʦʩʪʠ, ʥʘ 
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ʥʦʨʚʝʞʩʢʦʤ ʰʝʣʴʬʝ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʜʦʙʳʯʘ ʛʘʟʘ ʚʝʜʝʪʩʷ ʠʟ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʉʥʦʚʠʪ ʩ 2006 ʛ, ʢʦʪʦʨʦʝ ʙʳʣʦ ʦʪʢʨʳʪʦ ʚ 1984 ʛ, ʥʘʭʦʜʠʪʩʷ ʚ 140 ʢʤ ʦʪ ʙʝʨʝʛʘ. ɺ ʢʘʯʝʩʪʚʝ 

ʦʩʥʦʚʥʳʭ ʩʪʨʫʢʪʫʨ ʜʥʘ ʅʦʨʚʝʞʩʢʦ-ɻʨʝʥʣʘʥʜʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʩʣʝʜʫʝʪ ʥʘʟʚʘʪʴ ʩʣʝʜʫʶʱʠʝ: 1) 

ʨʠʬʦʛʝʥʘʣʴʥʳʝ ʩʨʝʜʠʥʥʦ-ʦʢʝʘʥʠʯʝʩʢʠʝ ʭʨʝʙʪʳ - ʘʢʪʠʚʥʳʝ ʭʨʝʙʪʳ ʂʦʣʴʙʝʡʥʩʝʡ (The Kolbeinsey 

Ridge) ʠ ʄʦʥʘ (The Mohns Ridge), ʘ ʪʘʢʞʝ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʨʠʬʦʛʝʥʘʣʴʥʳʡ, ʥʦ ʫʞʝ ʥʝ 

ʘʢʪʠʚʥʳʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʭʨʝʙʝʪ ɸʝʛʠʨ (The Aegir Ridge) ʚ ʅʦʨʚʝʞʩʢʦʡ ʢʦʪʣʦʚʠʥʝ; 2) 

ʩʨʝʜʠʥʥʦ-ʦʢʝʘʥʠʯʝʩʢʦʝ ʀʩʣʘʥʜʩʢʦʝ ʧʣʘʪʦ ʠ ʩʚʷʟʘʥʥʳʡ ʩ ʥʠʤ ʘʩʝʡʩʤʠʯʥʳʡ ʙʣʦʢʦʚʳʡ ʗʥ-

ʄʘʡʝʥʩʢʠʡ ʭʨʝʙʝʪ (The Jan Mayen Ridge); 3) ɻʨʝʥʣʘʥʜʩʢʫʶ, ʅʦʨʚʝʞʩʢʫʶ ʠ ʃʦʬʦʪʝʥʩʢʫʶ 

ʦʢʝʘʥʠʯʝʩʢʠʝ ʢʦʪʣʦʚʠʥʳ; 4) ʧʦʜʚʦʜʥʳʝ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʦʢʨʘʠʥʳ ɽʚʨʦʧʳ ʩ ʢʨʘʝʚʳʤ ʧʣʘʪʦ 

ɺʦʨʠʥʛ (ʥʦʨʚ. Vßringplat¬et), ʧʦʜʥʷʪʠʝʤ ʌʘʨʝʨʦ-ʀʩʣʘʥʜʩʢʦʛʦ ʧʦʨʦʛʘ - ʥʘ ʚʦʩʪʦʢʝ ʠ ɻʨʝʥʣʘʥʜʠʠ 

ʩ ʧʦʜʥʷʪʠʝʤ ɻʨʝʥʣʘʥʜʩʢʦ-ʀʩʣʘʥʜʩʢʦʛʦ ʧʦʨʦʛʘ - ʥʘ ʟʘʧʘʜʝ; 5) ʪʨʘʥʩʬʦʨʤʥʦ ʥʘʣʦʞʝʥʥʳʝ ʥʘ ʵʪʠ 

ʩʪʨʫʢʪʫʨʳ ʟʦʥʳ ʨʘʟʣʦʤʦʚ ʂʥʠʧʦʚʠʯʘ ʠ ʉʝʥʴʷ (Senya Fault) ʥʘ ʩʝʚʝʨʝ, ʗʥ-ʄʘʡʝʥʩʢʦʛʦ ʨʘʟʣʦʤʘ 

(Jan Mayen Fracture Zone), ʨʘʟʜʝʣʷʶʱʝʛʦ ʭʨʝʙʪʳ ʄʦʥʘ ʠ ʂʦʣʴʙʝʡʥʩʝʡ (ʩ ʶʛʦ-ʚʦʩʪʦʯʥʳʤ 

ʦʪʚʝʪʚʣʝʥʠʝʤ), ʉʧʘʨ ʥʘ ʭʨʝʙʪʝ ʂʦʣʴʙʝʡʥʩʝʡ, ʠ ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ ʟʦʥʳ ʨʘʟʣʦʤʘ ʊʴʦʨʥʝʩ (Tjornes 

Fracture Zone) ʥʘ ʩʝʚʝʨʥʦʡ ʦʢʨʘʠʥʝ ʀʩʣʘʥʜʠʠ. ɺ ʧʨʝʜʝʣʘʭ ʧʦʜʚʦʜʥʳʭ ʦʢʨʘʠʥ ʢʦʥʪʠʥʝʥʪʦʚ 

ʥʘʟʦʚʝʤ ʪʘʢʞʝ ʧʝʨʠʦʢʝʘʥʠʯʝʩʢʠʝ ʛʨʘʙʝʥʳ-ʨʠʬʪʳ, ʜʦʧʦʣʥʷʶʱʠʝ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʦʢʝʘʥʠʯʝʩʢʠʭ 

ʨʠʬʪʦʚ ʠ ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʝ ʵʪʠʤ ʝʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʩʣʦʞʥʫʶ ʚʝʪʚʠʩʪʦʩʪʴ, ʘ ʚʤʝʩʪʝ ʩ ʪʝʤ 

ʜʨʦʙʣʝʥʠʝ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʦʢʨʘʠʥ ʥʘ ʩʠʩʪʝʤʫ ʢʨʘʝʚʳʭ ʙʣʦʢʦʚ. ʊʘʢʦʚʳ ʥʘ ʚʦʩʪʦʢʝ ʛʨʘʙʝʥ 

ɺʠʢʠʥʛ ʚ ʉʝʚʝʨʥʦʤ ʤʦʨʝ, ʛʨʘʙʝʥ ʌʘʨʝʨʦ-ʐʝʪʣʘʥʜʩʢʦʛʦ ʞʝʣʦʙʘ, ʉʝʚʝʨʦ-ʐʝʪʣʘʥʜʩʢʠʡ ʛʨʘʙʝʥ, 

ʛʨʘʙʝʥ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ʧʣʘʪʦ ɺʦʨʠʥʛ, ʛʨʘʙʝʥ ʄʸʨʝ ʥʘ ʰʝʣʴʬʝ ʅʦʨʚʝʛʠʠ; ʘ ʥʘ ʟʘʧʘʜʝ - ʛʨʘʙʝʥ 

ɼʘʪʩʢʦʛʦ ʧʨʦʣʠʚʘ ʠ ɺʦʩʪʦʯʥʦ-ɻʨʝʥʣʘʥʜʩʢʠʡ ʛʨʘʙʝʥ ʧʦʜ ʰʝʣʴʬʦʤ ɺʦʩʪʦʯʥʦʡ ɻʨʝʥʣʘʥʜʠʠ. 

ɺʩʝ ʩʪʨʫʢʪʫʨʳ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʦʢʨʘʠʥ ʗʥ-ʄʘʡʝʥʩʢʦʛʦ 

ʭʨʝʙʪʘ ʢʘʢ ʬʨʘʛʤʝʥʪʘ ɻʨʝʥʣʘʥʜʩʢʦʛʦ ʰʝʣʴʬʘ, ʩʪʘʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʨʠʬʦʛʝʥʥʳʭ. 

ʉʤʝʱʝʥʥʦʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʩʠʤʤʝʪʨʠʠ ʙʘʩʩʝʡʥʘ ʧʦʣʦʞʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʠʬʪʦʚʦʛʦ ʭʨʝʙʪʘ 

ʂʦʣʴʙʝʡʥʩʝʡ ʪʨʘʢʪʫʝʪʩʷ ʪʝʧʝʨʴ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʤʠʛʨʘʮʠʠ ʘʢʪʠʚʥʦʛʦ ʨʠʬʪʘ ʢ ʟʘʧʘʜʫ ʦʪ ʩʚʦʝʛʦ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ, ʦʪʤʝʯʘʝʤʦʛʦ ʦʪʤʝʨʰʠʤ ʨʠʬʪʦʚʳʤ ʭʨʝʙʪʦʤ ɸʝʛʠʨ ʚ ʅʦʨʚʝʞʩʢʦʡ 

ʢʦʪʣʦʚʠʥʝ. ɺ ʢʘʯʝʩʪʚʝ ʨʠʬʦʛʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʥʝʰʥʷʷ ʯʘʩʪʴ ʧʣʘʪʦ ɺʦʨʠʥʛ, 

ʀʩʣʘʥʜʩʢʦʝ ʧʣʘʪʦ, ɻʨʝʥʣʘʥʜʩʢʦ-ʀʩʣʘʥʜʩʢʠʡ ʠ ʌʘʨʝʨʦ-ʀʩʣʘʥʜʩʢʠʡ ʧʦʨʦʛʠ, ʘ ʟʘʯʘʩʪʫʶ ʠ 

ʦʩʥʦʚʘʥʠʝ ʌʘʨʝʨʩʢʠʭ ʦʩʪʨʦʚʦʚ [ʋʜʠʥʮʝʚ, 1984]. ʉʝʡʩʤʠʯʝʩʢʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ʚʳʷʚʠʣʦ ʪʘʤ 

ʙʦʣʴʰʫʶ ʤʦʱʥʦʩʪʴ (ʜʦ 2-3 ʢʤ) ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʧʝʨʝʢʨʳʪʦʛʦ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʪʦʥʢʠʤ ʧʦʢʨʦʚʦʤ ʙʘʟʘʣʴʪʦʚ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ [ʋʜʠʥʮʝʚ, 1972, 

ʂʦʩʤʠʥʩʢʘʷ ʠ ʜʨ., 1977]. ʄʝʩʪʘʤʠ ʩʣʦʡ ʙʘʟʘʣʴʪʦʚ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʧʨʝʨʳʚʘʣʩʷ, 

ʦʙʨʘʟʫʷ ʢʘʢ ʙʳ ʦʢʥʘ ʥʘʜ ʥʠʞʝʣʝʞʘʱʝʡ ʦʩʘʜʦʯʥʦʡ ʪʦʣʱʝʡ [ɹʝʨʝʩʥʝʚ ɸ.ʌ., ʋʜʠʥʮʝʚ ɻ.ɹ., ɹʝʣʷʝʚ 

ɸ.ɺ. ʠ ʜʨ., 1977]. 
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ʀʤʝʥʥʦ ʥʘʜ ʵʪʠʤʠ ʦʢʥʘʤʠ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʜʦʥʥʦʡ ʚʦʜʳ, ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ 

ʠ ʜʨʘʛʠʨʦʚʘʥʥʳʭ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʦʙʥʘʨʫʞʠʣʠ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ 

ʛʝʣʠʷ, ʥʝ ʩʚʦʡʩʪʚʝʥʥʦʝ ʨʠʬʪʦʛʝʥʥʳʤ ʩʪʨʫʢʪʫʨʘʤ ʵʪʦʛʦ ʨʝʛʠʦʥʘ [ɻʝʦʜʝʢʷʥ, 1977]. ʊʘʢʞʝ ʠʤʝʶʪʩʷ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʅʦʨʚʝʞʩʢʦ-ɻʨʝʥʣʘʥʜʩʢʦʛʦ ʙʘʩʩʝʡʥʘ [ʋʜʠʥʮʝʚ, 

1977; ʋʜʠʥʮʝʚ, 1982]. 

ʄʦʱʥʘʷ ʦʩʘʜʦʯʥʘʷ ʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʘʷ ʪʦʣʱʘ ʙʳʣʘ ʧʨʦʩʣʝʞʝʥʘ ʦʪ ʧʣʘʪʦ ɺʦʨʠʥʛ ʜʦ 

ʌʘʨʝʨʦ-ʀʩʣʘʥʜʩʢʦʛʦ ʧʦʨʦʛʘ ʠ ʚ ʌʘʨʝʨʦ-ʀʩʣʘʥʜʩʢʦʤ ʞʝʣʦʙʝ. ʇʨʠ ʵʪʦʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʡ ʌʘʨʝʨʦ-ʐʝʪʣʘʥʜʩʢʠʡ ʫʩʪʫʧ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ [Talwani, Eldholm, 1977] ʥʝ 

ʦʪʚʝʯʘʝʪ ʧʦʣʦʞʝʥʠʶ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʠ ʦʢʝʘʥʠʯʝʩʢʦʡ ʢʦʨʦʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʚʦʩʪʦʯʥʦʤʫ ʢʨʘʶ ʙʘʟʘʣʴʪʦʚʦʛʦ ʧʦʢʨʦʚʘ ʵʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ ʦʢʝʘʥʠʯʝʩʢʦʛʦ ʪʨʘʧʧʘ, ʣʝʞʘʱʝʛʦ ʥʘ 

5-6-ʢʠʣʦʤʝʪʨʦʚʦʡ ʪʦʣʱʝ ʤʝʟʦʟʦʡʩʢʠʭ ʦʩʘʜʢʦʚ, ʧʦʜʩʪʠʣʘʝʤʳʭ ʫʪʦʥʝʥʥʦʡ ʢʦʨʦʡ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʪʠʧʘ [Smythe, Chalmers, et al. 1983] ʘʥʘʣʦʛʠʯʥʘʷ ʢʦʨʘ ʧʦʜʩʪʠʣʘʝʪ ʌʘʨʝʨʦ-

ʐʝʪʣʘʥʜʩʢʠʡ ʞʝʣʦʙ [ʂʦʩʤʠʥʩʢʘʷ ʠ ʜʨ. 1977] ʠ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʚʥʫʪʨʝʥʥʶʶ ʯʘʩʪʴ ʧʣʘʪʦ ɺʦʨʠʥʛ. 

ɼʣʷ ʵʪʦʛʦ ʧʦʛʨʫʟʠʚʰʝʛʦʩʷ ʠ ʦʢʝʘʥʠʟʠʨʦʚʘʥʥʦʛʦ ʙʣʦʢʘ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʚ ʩʚʦʝ ʚʨʝʤʷ ʥʘʟʚʘʥʠʝ 

ʉʝʚʝʨʦ-ʐʝʪʣʘʥʜʩʢʦʛʦ ʙʣʦʢʘ [ʋʜʠʥʮʝʚ, 1977]. 

ʈʠʬʪʦʛʝʥʝʟ, ʠʛʨʘʚʰʠʡ ʚ ʝʝ ʨʘʟʚʠʪʠʠ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ, ʤʝʥʷʣʩʷ ʩʦ ʚʨʝʤʝʥʝʤ ʦʪ 

ʨʘʩʩʝʷʥʥʦʛʦ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʜʨʝʚʥʝʛʦ ʢʦʥʪʠʥʝʥʪʘ ʚ ʚʠʜʝ ʚʝʪʚʠʚʰʝʡʩʷ ʩʠʩʪʝʤʳ 

ʠʥʪʨʘʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʨʠʬʪʦʚ ʢ ʣʦʢʘʣʠʟʦʚʘʥʥʦʤʫ ʚ ʦʩʝʚʳʭ ʯʘʩʪʷʭ ʩʦʚʨʝʤʝʥʥʳʭ 

ʨʠʬʪʦʛʝʥʘʣʴʥʳʭ ʩʨʝʜʠʥʥʦ-ʦʢʝʘʥʠʯʝʩʢʠʭ ʭʨʝʙʪʦʚ ʄʦʥʘ ʠ ʂʦʣʴʙʝʡʥʩʝʡ. ʕʪʦ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ 

ʦʪʤʠʨʘʥʠʝʤ ʦʢʝʘʥʠʯʝʩʢʠʭ ʛʨʘʙʝʥʦʚ-ʨʠʬʪʦʚ ɺʠʢʠʥʛ, ʌʘʨʝʨʦ-ʐʝʪʣʘʥʜʩʢʦʛʦ, ʉʝʚʝʨʦ-

ʐʝʪʣʘʥʜʩʢʦʛʦ, ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ʧʣʘʪʦ ɺʦʨʠʥʛ ʠ ʄʸʨʝ. ɼʨʦʙʣʝʥʠʝ ʢʦʥʪʠʥʝʥʪʘ, ʘ ʟʘʪʝʤ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʦʢʨʘʠʥ ʩ ʧʦʛʨʫʞʝʥʠʝʤ ʠ ʧʝʨʝʨʘʙʦʪʢʦʡ ʦʪʜʝʣʷʝʤʳʭ ʧʝʨʠʦʢʝʘʥʠʯʝʩʢʠʤʠ 

ʨʠʬʪʘʤʠ ʙʣʦʢʦʚ, ʧʨʦʭʦʜʷʱʠʭ ʧʨʠ ʵʪʦʤ ʨʘʟʥʳʝ ʩʪʘʜʠʠ ʦʢʝʘʥʠʟʘʮʠʠ, ʤʦʞʥʦ ʚʠʜʝʪʴ ʥʘ ʧʨʠʤʝʨʝ 

ɹʨʠʪʦ-ɻʨʝʥʣʘʥʜʩʢʠʭ ʧʦʨʦʛʦʚ, ʢʨʘʝʚʳʭ ʧʣʘʪʦ ɺʦʨʠʥʛ ʠ ʌʘʨʝʨʩʢʦʛʦ, ʉʝʚʝʨʦ-ʐʝʪʣʘʥʜʩʢʦʛʦ ʙʣʦʢʘ 

ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʯʘʩʪʝʡ ʅʦʨʚʝʞʩʢʦʡ, ʃʦʬʦʪʝʥʩʢʦʡ ʠ ɻʨʝʥʣʘʥʜʩʢʦʡ ʢʦʪʣʦʚʠʥ. 

ɺ ʧʨʝʜʝʣʘʭ ʩʪʨʫʢʪʫʨ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʵʪʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʫʶ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ, ʧʨʦʷʚʣʷʶʱʫʶʩʷ ʚ ʚʘʨʠʘʮʠʷʭ ʠʭ ʤʦʨʬʦʣʦʛʠʠ 

(ʥʘʧʨʠʤʝʨ, ʤʦʨʬʦʣʦʛʠʠ ʭʨʝʙʪʦʚ ʄʦʥʘ ʠ ʂʦʣʴʙʝʡʥʩʝʡ); ʚ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʨʝʣʠʢʪʦʚʦʛʦ 

ʀʩʣʘʥʜʩʢʦʛʦ ʧʣʘʪʦ ʩ ʗʥ-ʄʘʡʝʥʩʢʠʤ ʭʨʝʙʪʦʤ; ʚ ʦʪʩʫʪʩʪʚʠʠ ʧʘʨʘʣʣʝʣʠʟʤʘ ʚ ʩʠʩʪʝʤʝ ʣʠʥʝʡʥʳʭ 

ʘʥʦʤʘʣʠʡ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ; ʚ ʦʯʝʨʪʘʥʠʷʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʦʢʨʘʠʥ, ʚʢʣʶʯʘʶʱʠʭ ʧʦʛʨʫʞʝʥʥʳʝ 

ʢʨʘʝʚʳʝ ʙʣʦʢʠ; ʚ ʦʪʩʫʪʩʪʚʠʠ ʪʨʘʥʩʬʦʨʤʥʳʭ ʨʘʟʣʦʤʦʚ ʤʝʞʜʫ ɹʨʠʪʦ-ɻʨʝʥʣʘʥʜʩʢʠʤʠ ʧʦʨʦʛʘʤʠ ʠ 

ʣʦʞʝʤ ʢʦʪʣʦʚʠʥ; ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʧʦʛʨʫʞʝʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʢʨʘʝʚʳʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʙʣʦʢʦʚ; 

ʚ ʥʝʨʘʚʥʦʤʝʨʥʦʤ ʨʘʟʚʠʪʠʠ ʙʘʟʘʣʴʪʦʚʳʭ ʧʦʢʨʦʚʦʚ [ʋʜʠʥʮʝʚ, 1984]. 

ʕʪʠ ʚʳʚʦʜʳ ʧʦʟʚʦʣʷʶʪ ʙʦʣʝʝ ʫʚʝʨʝʥʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʦʙʣʘʩʪʴ ʙʘʩʩʝʡʥʘ ʪʝʢʪʦʥʠʯʝʩʢʠ 

ʚʝʩʴʤʘ ʥʝʦʜʥʦʨʦʜʥʘ. ɺ ʨʘʟʚʠʪʠʠ ʅʦʨʚʝʞʩʢʦ-ɻʨʝʥʣʘʥʜʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʧʨʝʦʙʣʘʜʘʶʱʫʶ ʨʦʣʴ 
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ʤʦʛʫʪ ʠʛʨʘʪʴ ʚʝʨʪʠʢʘʣʴʥʳʝ ʜʚʠʞʝʥʠʷ, ʜʦʩʪʘʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʥʦ ʚʳʷʚʣʷʝʤʳʝ ʠ ʦʮʝʥʠʚʘʝʤʳʝ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʢʘʢ ʧʦ ʜʘʥʥʳʤ ʙʫʨʝʥʠʷ, ʪʘʢ ʠ ʧʦ ʜʘʥʥʳʤ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʚʢʣʶʯʘʷ 

ʘʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ. ʄʝʥʴʰʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʜʚʠʞʝʥʠʷ. 

ʀʭ ʪʨʫʜʥʦ ʦʮʝʥʠʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦ, ʧʦʩʢʦʣʴʢʫ ʝʜʠʥʩʪʚʝʥʥʳʤ ʢʨʠʪʝʨʠʝʤ ʦʮʝʥʢʠ ʜʦ ʩʠʭ ʧʦʨ 

ʷʚʣʷʶʪʩʷ ʣʠʥʝʡʥʳʝ ʘʥʦʤʘʣʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʭʨʦʥʦʣʦʛʠʯʝʩʢʠʡ ʩʤʳʩʣ ʢʦʪʦʨʳʭ ʚ 

ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʯʘʩʪʷʭ ʦʢʝʘʥʘ ʩʪʘʥʦʚʠʪʩʷ ʩʦʤʥʠʪʝʣʴʥʳʤ ʚ ʩʠʣʫ ʦʯʝʚʠʜʥʦʡ ʜʚʦʷʢʦʩʪʠ ʠʭ 

ʧʨʠʨʦʜʳ.  

ʏʝʨʪʳ ʩʭʦʜʩʪʚʘ ʚ ʩʪʨʦʝʥʠʠ ʯʘʩʪʝʡ ʅʦʨʚʝʞʩʢʦ-ɻʨʝʥʣʘʥʜʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʩʦ ʩʪʨʦʝʥʠʝʤ 

ʜʨʫʛʠʭ ʦʢʝʘʥʠʯʝʩʢʠʭ ʙʘʩʩʝʡʥʦʚ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʥʘ ʧʨʠʤʝʨʝ ʵʪʦʛʦ ʙʘʩʩʝʡʥʘ ʤʦʞʥʦ 

ʠʩʩʣʝʜʦʚʘʪʴ ʨʘʥʥʠʝ ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ ʙʦʣʝʝ ʟʨʝʣʳʭ ʦʢʝʘʥʠʯʝʩʢʠʭ ʙʘʩʩʝʡʥʦʚ.  

 

ɿʘʣʠʚ ɻʨʝʥ-ʌʴʦʨʜ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʡʦʥ ʅʦʨʚʝʞʩʢʦʛʦ ʠ ɻʨʝʥʣʘʥʜʩʢʦʛʦ ʤʦʨʝʡ ʦʩʪʘʝʪʩʷ ʦʙʲʝʢʪʦʤ 

ʘʢʪʠʚʥʳʭ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʨʘʙʦʪ. ʇʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʟʘʜʘʯ, ʥʘʯʠʥʘʷ ʩ ʩʘʤʳʭ ʨʘʥʥʠʭ ʵʢʩʧʝʜʠʮʠʡ, 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʤʥʦʛʠʝ ʧʨʦʮʝʩʩʳ ʚ ʉʝʚʝʨʦ-ɽʚʨʦʧʝʡʩʢʦʤ ʙʘʩʩʝʡʥʝ ʪʨʝʙʫʶʪ ʧʨʦʜʦʣʞʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ʊʘʢ ʦʙʲʝʢʪʦʤ ʠʟʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʟʘʣʠʚ ɻʨʝʥ-ʌʴʦʨʜ (ɻʨʝʥʣʘʥʜʩʢʦʝ ʤʦʨʝ), 

ʦʩʪʘʥʦʚʠʤʩʷ ʧʦʜʨʦʙʥʝʝ ʥʘ ʛʣʘʚʥʳʭ ʯʝʨʪʘʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ɻʨʝʥ-ʬʴʦʨʜʘ. 

ʈʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʤ ʬʠʣʠʘʣʦʤ ʌɻɹʋ çʅʇʆ çʊʘʡʬʫʥè 

ʧʨʦʚʦʜʠʣʩʷ ʦʪʙʦʨ ʧʨʦʙ ʤʦʨʩʢʦʡ ʚʦʜʳ ʠʟ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʠ ʧʨʠʜʦʥʥʦʛʦ ʩʣʦʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʫʨʦʚʥʷ ʩʦʜʝʨʞʘʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʚʢʣʶʯʘʷ ʥʝʬʪʷʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʦʭʚʘʪʳʚʘʝʪ 

ʙʘʩʩʝʡʥ ʟʘʣʠʚʘ ɻʨʝʥ-ʬʴʦʨʜ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ, ʤʝʞʜʫ 

ʧʘʨʘʣʣʝʣʷʤʠ 77Á07ᾳ ʠ 77Á58ᾳ ʩ.ʰ. ʠ ʤʝʨʠʜʠʘʥʘʤʠ 13Á56ᾳ ʠ 14Á20ᾳ ʚ.ʜ. ɿʘʣʠʚ ʧʨʦʩʪʠʨʘʝʪʩʷ 

ʤʝʨʠʜʠʦʥʘʣʴʥʦ ʥʘ ʶʛ ï ʶʛʦ-ʚʦʩʪʦʢ, ʷʚʣʷʝʪʩʷ ʶʛʦ-ʟʘʧʘʜʥʳʤ ʨʫʢʘʚʦʤ ʙʦʣʝʝ ʢʨʫʧʥʦʛʦ ʟʘʣʠʚʘ ʀʩ-

ʬʴʦʨʜ ʠ ʜʘʣʝʢʦ ʚʜʘʝʪʩʷ ʚ ʩʫʰʫ.  

ʐʧʠʮʙʝʨʛʝʥ ï ʘʨʢʪʠʯʝʩʢʠʡ ʘʨʭʠʧʝʣʘʛ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʎʝʥʪʨʘʣʴʥʦʛʦ 

ʧʦʣʷʨʥʦʛʦ ʙʘʩʩʝʡʥʘ, ʥʘ ʩʪʳʢʝ ʛʨʘʥʠʮ ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ ʠ ʝʛʦ ʦʢʨʘʠʥʥʳʭ ʤʦʨʝʡ ï 

ɻʨʝʥʣʘʥʜʩʢʦʛʦ ʠ ɹʘʨʝʥʮʝʚʘ , ʩʦʩʪʦʷʱʠʡ ʠʟ ʪʨʝʭ ʢʨʫʧʥʳʭ ʦʩʪʨʦʚʦʚ ï ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ, 

ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʘʷ ɿʝʤʣʷ ʠ ʦʩʪʨʦʚ ʕʜʞ; ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʙʦʣʝʝ ʤʝʣʢʠʭ ʦʩʪʨʦʚʦʚ. 

ʉ ʟʘʧʘʜʘ ʙʝʨʝʛʘ ʐʧʠʮʙʝʨʛʝʥʘ ʦʤʳʚʘʶʪ ʚʦʜʳ ɻʨʝʥʣʘʥʜʩʢʦʛʦ ʤʦʨʷ ï ʥʘʠʙʦʣʝʝ 

ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ ʤʦʨʷ ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ: ʝʛʦ ʩʨʝʜʥʷʷ ʛʣʫʙʠʥʘ ï 1450 ʤ, 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʧʦ ʨʘʟʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 4800 ʜʦ 5527 ʤ 

[https://global.britannica.com/place/Greenland-Sea; ʇʝʯʫʨʦʚ, 1983]. ʂ ʩʝʚʝʨʫ ʦʪ ʐʧʠʮʙʝʨʛʝʥʘ ʥʘ 

ʤʥʦʛʠʝ ʩʦʪʥʠ ʢʠʣʦʤʝʪʨʦʚ ʧʨʦʩʪʠʨʘʝʪʩʷ ʉʝʚʝʨʥʳʡ ʃʝʜʦʚʠʪʳʡ ʦʢʝʘʥ. ɿʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʧʨʠʙʨʝʞʥʦʡ ʧʦʣʦʩʳ ʚ 20-30 ʢʤ, ʢʦʪʦʨʘʷ ʚ ʠʶʣʝ ï ʩʝʥʪʷʙʨʝ ʦʙʳʯʥʦ ʦʯʠʱʘʝʪʩʷ ʦʪʦ ʣʴʜʦʚ, 
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ʧʨʠʣʝʛʘʶʱʠʝ ʢ ʐʧʠʮʙʝʨʛʝʥʫ ʚʦʜʳ ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ ʥʝ ʦʩʚʦʙʦʞʜʘʶʪʩʷ ʦʪ 

ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ. ʉʝʚʝʨʥʝʝ ʘʨʭʠʧʝʣʘʛʘ ʣʝʞʠʪ ʇʨʠʘʪʣʘʥʪʠʯʝʩʢʠʡ ʣʝʜʷʥʦʡ ʤʘʩʩʠʚ ï ʦʛʨʦʤʥʦʝ  

ʩʢʦʧʣʝʥʠʝ ʤʥʦʛʦʣʝʪʥʠʭ ʣʴʜʦʚ. 

ʉ ʚʦʩʪʦʢʘ ʠ ʶʛʦ-ʚʦʩʪʦʢʘ ʐʧʠʮʙʝʨʛʝʥ ʦʤʳʚʘʝʪ ɹʘʨʝʥʮʝʚʦ ʤʦʨʝ. ɽʛʦ ʩʨʝʜʥʷʷ ʛʣʫʙʠʥʘ 

ʩʦʩʪʘʚʣʷʝʪ 186 ï 229 ʤ, ʤʘʢʩʠʤʘʣʴʥʘʷ ï 600 ʤ [ʇʝʯʫʨʦʚ, 1983; ɹʘʨʝʥʮʝʚʦ ʤʦʨʝ, 1970]. 

ʆʮʝʥʢʫ ʩʝʟʦʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʡ ʟʘʪʨʫʜʥʷʶʪ ʫʜʘʣʝʥʥʦʩʪʴ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʠ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ ʦʪʢʨʳʪʦʡ ʚʦʜʳ.  

ɺ ʨʘʡʦʥʝ ʜʦʩʪʘʪʦʯʥʦ ʚʦʜʦʪʦʢʦʚ, ʚʳʥʦʩʳ ʢʦʪʦʨʳʭ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʩʢʦʨʝʥʥʳʤ ʪʝʤʧʘʤ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ʙʘʩʩʝʡʥʝ. ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ ʪʝʨʨʠʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʩʪʫʧʘʝʪ ʚ ʚʠʜʝ 

ʪʚʝʨʜʦʛʦ ʩʪʦʢʘ ʨʝʢ ʟʘ ʩʯʝʪ ʧʝʨʝʥʦʩʘ ʩ ʩʫʰʠ, ʧʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʩʪʫʧʣʝʥʠʝ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʚʝʱʝʩʪʚ, ʚ ʪ.ʯ. ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ (Frey, Novigatsky, 2017), 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʪʘʚʣʷʝʤʦʛʦ ʨ. ɻʨʝʥʜʘʣʝʥ ʥʘ ʜʥʦ ʟʘʣʠʚʘ ʪʝʨʨʠʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʣʝʪʦʤ ʩʦʩʪʘʚʣʷʝʪ 

ʦʢʦʣʦ 2,0 ʢʛ/ʤ2 ʝʞʝʤʝʩʷʯʥʦ (ʩʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ ʦʩʘʜʢʦʚ ï 1,4 ʤʤ/ʤʝʩ.), ʘ ʩ ʫʜʘʣʝʥʠʝʤ ʚ 

ʮʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦ 0,5 ʢʛ/ʤ2 ʝʞʝʤʝʩʷʯʥʦ (ʩʨʝʜʥʷʷ 

ʤʦʱʥʦʩʪʴ ʦʩʘʜʢʦʚ ï 0,3 ʤʤ/ʤʝʩ.). 

ɺ ʦʩʥʦʚʥʦʤ ʧʨʦʙʳ ʚ ʭʦʜʝ ʣʦʢʘʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʥʘ ʩʪʘʥʮʠʷʭ ʚ 

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʘʢʚʘʪʦʨʠʠ ʟʘʣʠʚʘ ɻʨʝʥ-ʬʴʦʨʜ, ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʪʝʨʨʠʪʦʨʠʠ ʧ. ɹʘʨʝʥʮʙʫʨʛ 

(ʨʠʩʫʥʦʢ 1.4.10).  

 

 

 

ʈʠʩʫʥʦʢ 1.4.10. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʪʘʥʮʠʡ ʚ ʨʘʡʦʥʝ ʥʘʙʣʶʜʝʥʠʡ  

ʚ ʟʘʣʠʚʝ ɻʨʝʥ-ʬʴʦʨʜ (ʦ-ʚ ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ) [ɸʣʝʢʩʘʥʜʨʦʚʘ ʠ ʜʨ, 2022] 
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ʖʞʥʦʝ ʧʦʙʝʨʝʞʴʝ ʦʢʘʡʤʣʷʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʫʧʥʳʝ ʣʝʜʥʠʢʠ. ʇʨʠ ʵʪʦʤ ʘʢʚʘʪʦʨʠʷ 

ʩʚʦʙʦʜʥʦ ʩʦʦʙʱʘʝʪʩʷ ʩ ʚʦʜʘʤʠ ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ. ɿʘʣʠʚ ʧʨʦʩʪʠʨʘʝʪʩʷ ʚ ʶʞʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʥʘ 17 ʢʤ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʩʦʩʪʘʚʣʷʝʪ 155 ʤ [ʄʝʱʝʨʷʢʦʚ, 2017]. ɺ ʨʝʣʴʝʬʝ 

ʜʥʘ ʦʪʤʝʯʘʶʪʩʷ ʜʚʘ ʙʣʶʜʮʝʦʙʨʘʟʥʳʭ ʞʝʣʦʙʘ ʩ ʛʣʫʙʠʥʘʤʠ 145 ʠ 137 ʤ, ʨʘʟʜʝʣʝʥʥʳʝ ʨʠʛʝʣʝʤ, 

ʚʝʨʰʠʥʘ ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʛʣʫʙʠʥʝ 125 ʤ.  

ɼʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʦʙʣʘʜʘʷ ʚʳʩʦʢʦʡ ʩʦʨʙʮʠʦʥʥʦʡ ʝʤʢʦʩʪʴʶ, ʘʢʢʫʤʫʣʠʨʫʶʪ ʧʦʧʘʜʘʶʱʠʝ 

ʚ ʥʠʭ ʧʨʠ ʨʘʟʣʠʚʘʭ ʠ ʫʪʝʯʢʘʭ ʥʝʬʪʷʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʢʦʪʦʨʳʝ ʚ ʭʦʣʦʜʥʳʭ ʘʨʢʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʤʦʛʫʪ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʩʦʭʨʘʥʷʪʴʩʷ ʚʩʣʝʜʩʪʚʠʝ ʯʨʝʟʚʳʯʘʡʥʦ ʤʝʜʣʝʥʥʦ ʧʨʦʪʝʢʘʶʱʠʭ 

ʧʨʦʮʝʩʩʦʚ ʙʠʦʜʝʛʨʘʜʘʮʠʠ. ɺ ʨʝʣʴʝʬʝ ʜʥʘ ʦʪʤʝʯʘʶʪʩʷ ʜʚʘ ʙʣʶʜʮʝʦʙʨʘʟʥʳʭ ʞʝʣʦʙʘ ʩ ʛʣʫʙʠʥʘʤʠ 

145 ʤ ʠ 137 ʤ, ʨʘʟʜʝʣʝʥʥʳʝ ʨʠʛʝʣʝʤ, ʚʝʨʰʠʥʘ ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʛʣʫʙʠʥʝ 125 ʤ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʉʝʚʝʨʦ-ɽʚʨʦʧʝʡʩʢʠʡ ʙʘʩʩʝʡʥ (ʉɽɹ), ʢ ʢʦʪʦʨʦʤʫ ʦʪʥʦʩʷʪʩʷ 

ʅʦʨʚʝʞʩʢʦʝ ʠ ɻʨʝʥʣʘʥʜʩʢʦʝ ʤʦʨʷ, ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʦʙʤʝʥʝ ʤʝʞʜʫ ɸʨʢʪʠʯʝʩʢʠʤ 

ɹʘʩʩʝʡʥʦʤ (ɸɹ) ʠ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʦʡ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʘ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 193 ʢʤĮ, ʠʟ 

ʢʦʪʦʨʳʭ 60 ʢʤĮ ʧʦʜʚʝʨʞʝʥʳ ʦʣʝʜʝʥʝʥʠʶ [ʊʘʨʘʩʦʚ, ʄʝʱʝʨʷʢʦʚ, 2015]. ʆʩʦʙʝʥʥʦʩʪʠ ʢʣʠʤʘʪʘ 

ʘʨʭʠʧʝʣʘʛʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘʣʠʯʠʝʤ ʪʝʧʣʦʛʦ ɿʘʧʘʜʥʦ-ʐʧʠʮʙʝʨʛʝʥʩʢʦʛʦ 

ʪʝʯʝʥʠʷ (ʩʝʚʝʨʥʳʝ ñʦʪʛʦʣʦʩʢʠò ɻʦʣʴʬʩʪʨʠʤʘ) ʚʜʦʣʴ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʠ ʭʦʣʦʜʥʦʛʦ ɺʦʩʪʦʯʥʦ-

ʐʧʠʮʙʝʨʛʝʥʩʢʦʛʦ ʪʝʯʝʥʠʷ ï ʚʜʦʣʴ ʚʦʩʪʦʯʥʦʛʦ ʙʝʨʝʛʘ (ʉʝʤʝʥʦʚ ʠ ʜʨ., 2002) (ʨʠʩʫʥʦʢ 1.4.11). ʉɽɹ 

ʦʢʘʟʳʚʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ɽʚʨʦʧʝʡʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ, ʠʛʨʘʝʪ 

ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʦʙʤʝʥʝ ʤʝʞʜʫ ɸʨʢʪʠʯʝʩʢʠʤ ɹʘʩʩʝʡʥʦʤ (ɸɹ) ʠ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʦʡ. 

 

 

 

ʈʠʩʫʥʦʢ 1.4.11. ʆʢʝʘʥʠʯʝʩʢʠʝ ʪʝʯʝʥʠʷ ʠ ʶʞʥʘʷ ʛʨʘʥʠʮʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʦʨʩʢʠʭ ʣʴʜʦʚ 

ʚ ʨʘʡʦʥʝ ʐʧʠʮʙʝʨʛʝʥʘ [ʢʘʨʪʘ ʅʦʨʚʝʞʩʢʦʛʦ ʇʦʣʷʨʥʦʛʦ ʠʥʩʪʠʪʫʪʘ  

http://miljo.npolar.no/temakart/pages/homeE.asp?category=2] 
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ʆʙʨʘʟʫʶʱʠʝʩʷ ʟʜʝʩʴ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʠ ʛʣʫʙʠʥʥʳʝ ʚʦʜʥʳʝ ʤʘʩʩʳ 

ʫʯʘʩʪʚʫʶʪ ʚ ʛʣʦʙʘʣʴʥʦʡ ʪʝʨʤʦʭʘʣʠʥʥʦʡ ʮʠʨʢʫʣʷʮʠʠ (ɸʪʣʘʥʪʠʯʝʩʢʠʡ çʢʦʥʚʝʡʝʨè) ʠ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ ʚʣʠʷʶʪ ʥʘ ʜʦʣʛʦʧʝʨʠʦʜʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚʩʝʡ ʧʣʘʥʝʪʳ.  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʜʥʳʭ ʤʘʩʩ ʚ ʅɻʄ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝʤ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ 

ʧʨʦʮʝʩʩʦʚ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʠ ʚʨʝʤʝʥʥʦʛʦ ʤʘʩʰʪʘʙʘ, ʚʢʣʶʯʘʷ ʘʜʚʝʢʮʠʶ ʩʚʦʡʩʪʚ 

ʪʝʯʝʥʠʷʤʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʘʪʤʦʩʬʝʨʦʡ ʠ ʚʥʫʪʨʝʥʥʶʶ ʪʨʘʥʩʬʦʨʤʘʮʠʶ. ɺʣʠʷʥʠʝ ʫʢʘʟʘʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʥʦʩʠʪ ʨʝʛʠʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʩʣʦʞʥʳʡ ʭʘʨʘʢʪʝʨ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʠ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʮʠʨʢʫʣʷʮʠʠ, ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʢʦʪʦʨʦʡ, ʬʦʨʤʠʨʫʶʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʜʥʳʭ ʤʘʩʩ ʚ ʵʪʠʭ ʤʦʨʷʭ.  

ɺ ʵʪʦʡ ʩʚʷʟʠ, ʩʣʝʜʩʪʚʠʷ ʘʚʘʨʠʡʥʳʭ ʨʘʟʣʠʚʦʚ ʠ ʧʨʠʨʦʜʥʳʭ ʨʘʟʛʨʫʟʦʢ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʤʦʛʫʪ 

ʦʢʘʟʳʚʘʪʴ  ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʙʘʩʩʝʡʥʦʚʳʝ ʵʢʦʩʠʩʪʝʤʳ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ. 

ʉʝʜʠʤʝʥʪʘʮʠʷ ʠʩʧʳʪʳʚʘʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ 

ʜʠʥʘʤʠʢʝ ʚʦʜʥʦʡ ʩʨʝʜʳ. ʊʘʢ, ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʟʦʥʘʣʴʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʦʩʘʜʢʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʧʨʠʙʦʷ ʥʘ ʣʠʪʦʨʘʣʠ ʦʪʣʘʛʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʛʨʘʚʠʡʥʦ-ʛʘʣʝʯʥʳʡ ʤʘʪʝʨʠʘʣ ʩ 

ʧʨʠʤʝʩʴʶ ʨʘʟʥʦʟʝʨʥʠʩʪʦʛʦ ʧʝʩʢʘ, ʘ ʙʦʣʝʝ ʪʦʥʢʦʟʝʨʥʠʩʪʳʡ ʤʘʪʝʨʠʘʣ ʚʳʥʦʩʠʪʩʷ ʤʦʨʠʩʪʝʝ.  

ɹʣʠʞʝ ʢ ʦʩʠ ʟʘʣʠʚʘ, ʚ ʫʩʪʴʝʚʦʡ ʟʦʥʝ ʨ. ɻʨʸʥʜʘʣʝʥ,  ʛʜʝ ʦʙʰʠʨʥʦʝ ʤʝʣʢʦʚʦʜʴʝ ʩʥʠʞʘʝʪ 

ʚʦʣʥʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʘ ʚʳʥʦʩʫ ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʙʦʣʝʝ ʤʦʨʠʩʪʳʝ ʫʯʘʩʪʢʠ ʟʘʣʠʚʘ 

ʧʨʝʧʷʪʩʪʚʫʶʪ ʢʦʘʛʫʣʷʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʟʦʥʝ ʩʤʝʰʝʥʠʷ ʤʦʨʩʢʠʭ ʠ ʨʝʯʥʳʭ ʚʦʜ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʨʘʜʠʝʥʪʘ ʪʝʤʧʝʨʘʪʫʨʳ, ʩʦʣʸʥʦʩʪʠ ʠ ʚʝʪʨʦʚʦʛʦ ʨʝʞʠʤʘ ʨʘʩʩʪʦʷʥʠʝ, ʥʘ 

ʢʦʪʦʨʦʝ ʚʳʥʦʩʠʪʩʷ ʪʝʨʨʠʛʝʥʥʳʡ ʤʘʪʝʨʠʘʣ, ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ. 

ʊʘʢ, ʚ ʨʘʡʦʥʝ ʫʩʪʴʝʚʦʡ ʟʦʥʳ ʨʝʢʠ ɻʨʸʥʜʘʣʝʥ ʦʩʥʦʚʥʦʡ ʚʳʥʦʩʠʤʳʡ ʨʝʢʦʡ ʤʘʪʝʨʠʘʣ ʦʩʝʜʘʝʪ 

ʚ ʧʨʝʜʝʣʘʭ 500 ï 600 ʤʝʪʨʦʚ. ɺ ʢʫʪʦʚʦʡ ʯʘʩʪʠ ʟʘʣʠʚʘ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʧʦʩʪʘʚʣʷʝʤʘʷ ʨʝʢʦʡ ɻʨʸʥ-ʬʴʦʨʜ ʠ ʨʫʯʴʸʤ ɹʨʝʪʲʸʨʥʘ ʦʩʝʜʘʝʪ ʚ ʧʨʝʜʝʣʘʭ 300 ʤ ʦʪ ʙʝʨʝʛʘ. 

ʅʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʪʝʨʨʠʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʜʥʦ ʟʘʣʠʚʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʪʝʧʣʳʡ 

ʩʝʟʦʥ (ʢʦʥʝʮ ʤʘʷ ï ʥʘʯʘʣʦ ʩʝʥʪʷʙʨʷ). ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʦʩʥʦʚʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʦʩʘʜʦʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʚ ʟʘʣʠʚ ʧʨʦʠʩʭʦʜʠʪ ʩ ʨʝʯʥʳʤ ʩʪʦʢʦʤ, ʩʦʜʝʨʞʘʥʠʝ ʚʟʚʝʩʠ ʚ ʧʝʨʝʩʯʸʪʝ ʥʘ ʤʠʥʝʨʘʣʴʥʫʶ 

ʩʦʩʪʘʚʣʷʶʱʫʶ ʦʪʤʝʯʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʚ ʠʶʥʝ ʩʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ 14,3 ʛ/ʤ2 (ʥʝ ʧʨʝʚʳʰʘʝʪ 

0,07 ʤʤ/ʤʝʩ. (0.1 ʢʛ/ʤĮ) ʟʠʤʦʡ [ȲɋɟɋɖɥɐɔɈ, 2017] .  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʙʦʪ [ʊʘʨʘʩʦʚ., ʄʝʱʝʨʷʢʦʚ, 2015] ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʩʪʘʚʣʷʝʤʦʛʦ ʥʘ ʜʥʦ ʪʝʨʨʠʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʨʘʡʦʥʝ ɻʨʝʥʜʘʣʝʥ ʣʝʪʦʤ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 

2 ʢʛ/ʤĮ ʚ ʤʝʩʷʮ (1,4 ʤʤ/ʤʝʩ.), ʘ ʩ ʫʜʘʣʝʥʠʝʤ ʚ ʮʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʴ ʟʘʣʠʚʘ ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦ 0,5 ʢʛ/ʤĮ ʚ ʤʝʩ (0,3 ʤʤ/ʤʝʩ). ɺʦʧʨʦʩʳ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ 

ʟʘʪʨʦʥʫʪʳ ʚ ʨʘʙʦʪʘʭ, ʧʦʩʚʷʱʝʥʥʳʭ ʬʴʦʨʜʦʚʳʤ ʩʠʩʪʝʤʘʤ ʠ ʧʘʣʝʛʝʦʛʝʦʛʨʘʬʠʠ ʘʨʭʠʧʝʣʘʛʘ 

[Forwick and Vorren, 2007].  
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ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʜʥʳʭ ʤʘʩʩ ʚ ʅʦʨʚʝʞʩʢʦʤ ʠ ɻʨʝʥʣʘʥʜʩʢʦʤ ʤʦʨʷʭ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʧʨʦʮʝʩʩʦʚ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʠ ʚʨʝʤʝʥʥʦʛʦ 

ʤʘʩʰʪʘʙʘ, ʚʢʣʶʯʘʷ ʘʜʚʝʢʮʠʶ ʩʚʦʡʩʪʚ ʪʝʯʝʥʠʷʤʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʘʪʤʦʩʬʝʨʦʡ ʠ ʚʥʫʪʨʝʥʥʶʶ 

ʪʨʘʥʩʬʦʨʤʘʮʠʶ. ɺ ʮʝʣʦʤ ʜʣʷ ʟʘʣʠʚʘ ɻʨʝʥ-ʬʴʦʨʜ ʭʘʨʘʢʪʝʨʥʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʤʝʞʛʦʜʦʚʘʷ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʦʙʲʝʤʘ ʚʦʜʥʳʭ ʤʘʩʩ, ʟʘʧʦʣʥʷʶʱʠʭ ʟʘʣʠʚ. 

ɺʣʠʷʥʠʝ ʫʢʘʟʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʦʩʠʪ ʨʝʛʠʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʩʣʦʞʥʳʡ 

ʭʘʨʘʢʪʝʨ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʮʠʨʢʫʣʷʮʠʠ, ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʢʦʪʦʨʦʡ, ʬʦʨʤʠʨʫʶʪʩʷ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʜʥʳʭ ʤʘʩʩ ʚ ʵʪʠʭ ʤʦʨʷʭ ʠ ʧʝʨʝʥʦʩ ʠ ʘʢʢʫʤʫʣʷʮʠʶ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ.  

ʈʝʛʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʭʘʨʘʢʪʝʨʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʮʠʨʢʫʣʷʮʠʠ, 

ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪʩʷ ʩʦʯʝʪʘʥʠʝʤ ʭʦʣʦʜʥʦʛʦ ɺʦʩʪʦʯʥʦ-ɻʨʝʥʣʘʥʜʩʢʦʛʦ ʪʝʯʝʥʠʷ, ʷʚʣʷʶʱʝʛʦʩʷ 

ʚʘʞʥʦʡ ʯʘʩʪʴʶ ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʢʦʥʚʝʡʝʨʥʦʛʦ ʧʦʷʩʘ, ʧʨʦʭʦʜʷʱʝʛʦ ʚʜʦʣʴ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ɻʨʝʥʣʘʥʜʩʢʦʛʦ ʤʦʨʷ, ʠ ʪʝʧʣʦʛʦ ʪʝʯʝʥʠʷ ʐʧʠʮʙʝʨʛʝʥʘ, ʯʘʩʪʠ ɻʦʣʴʬʩʪʨʠʤʘ, ʧʨʦʭʦʜʷʱʝʛʦ ʚʜʦʣʴ 

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɻʨʝʥʣʘʥʜʩʢʦʛʦ ʤʦʨʷ, ʩʦʟʜʘʝʪ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ ʧʦʪʦʢ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʤʦʨʷ. 

ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ, ʯʪʦ ʤʥʦʛʠʝ ʠʟ ʧʨʦʠʟʦʰʝʜʰʠʭ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ 

ʠʟʤʝʥʝʥʠʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʜʥʳʭ ʤʘʩʩ ʠ ʫʩʣʦʚʠʡ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʅʦʨʚʝʞʩʢʦʤ ʠ 

ɻʨʝʥʣʘʥʜʩʢʦʤ ʤʦʨʷʭ ʠʤʝʶʪ ʵʢʩʪʨʝʤʘʣʴʥʳʡ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʭʘʨʘʢʪʝʨ. ʉʨʝʜʠ ʥʠʭ: 

ʠʟʤʝʥʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʦʙʤʝʥʘ, ʧʦʜʘʚʣʝʥʠʝ 

ʛʣʫʙʦʢʦʡ ʢʦʥʚʝʢʮʠʠ, ʘʜʚʝʢʮʠʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʘʥʦʤʘʣʠʡ ʠʟ ʩʦʧʨʝʜʝʣʴʥʳʭ ʦʙʣʘʩʪʝʡ, 

ʩʥʠʞʝʥʠʝ ʩʦʣʝʥʦʩʪʠ ʚʦʜ, ʦʩʣʘʙʣʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʟʠʤʥʝʡ ʢʦʥʚʝʢʮʠʠ, ʚʦʟʨʘʩʪʘʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ɸʪʣʘʥʪʠʯʝʩʢʠʭ ʚʦʜ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦ ʚʩʝʭ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʢʦʪʣʦʚʠʥʘʭ, ʠʟʤʝʥʝʥʠʝ 

ʫʩʣʦʚʠʡ ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʩ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʦʡ. 

ɼʘʥʥʳʝ ʥʘʙʣʶʜʝʥʠʡ ʚ ʅʦʨʚʝʞʩʢʦʤ ʠ ɻʨʝʥʣʘʥʜʩʢʦʤ ʤʦʨʷʭ ʟʘ ʨʘʟʣʠʯʥʳʝ ʧʝʨʠʦʜʳ ʙʳʣʠ 

ʦʙʦʙʱʝʥʳ ʚ ʥʝʩʢʦʣʴʢʠʭ ʘʪʣʘʩʘʭ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʦʙʲʝʜʠʥʠʚʰʠʭ ʨʘʟʥʦʩʪʦʨʦʥʥʠʝ ʩʚʝʜʝʥʠʷ ʦ 

ʅʦʨʚʝʞʩʢʦʤ ʠ ɻʨʝʥʣʘʥʜʩʢʦʤ ʤʦʨʷʭ [ɸʣʝʢʩʝʝʚ, ʂʦʨʘʙʣʝʚ ʠ ʜʨ., 1989; ɸʣʝʢʩʝʝʚ, 

ʅʠʢʦʣʘʝʚ, 1987; ʇʠʚʦʚʘʨʦʚ, 1988; ɸʨʢʪʠʯʝʩʢʠʡ, 2017] ʠ ʚ ʪʝʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ ï ʧʦ ʟʘʣʠʚʫ ɻʨʸʥ-ʬʴʦʨʜ [ʂʘʯʝʩʪʚʦ., 2019, 2020]. ɺ ʝʞʝʛʦʜʥʠʢʘʭ çʂʘʯʝʩʪʚʦ ʤʦʨʩʢʠʭ 

ʚʦʜ ʧʦ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤè ʌɻɹʋ çɻʆʀʅè ʩʦʜʝʨʞʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʝʟʫʣʴʪʘʪʘʭ 

ʥʘʙʣʶʜʝʥʠʡ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʤʦʨʩʢʦʡ ʩʨʝʜʳ, ʧʨʦʚʦʜʠʤʳʭ 

ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʡ ʬʠʣʠʘʣ ʌɻɹʋ çʅʇʆ çʊʘʡʬʫʥè ʈʦʩʛʠʜʨʦʤʝʪʘ (ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ). ɼʣʷ 

ʫʢʘʟʘʥʥʦʡ ʘʢʚʘʪʦʨʠʡ ʚ ʮʝʣʦʤ ʠʣʠ ʠʭ ʣʦʢʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʜʘʥʘ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʚʦʜ ʧʦ 

ʦʪʜʝʣʴʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʩ ʧʦʤʦʱʴʶ ʠʭ ʢʨʘʪʥʦʩʪʠ ʟʥʘʯʝʥʠʶ ʇɼʂ, ʧʦ ʢʦʤʧʣʝʢʩʥʦʤʫ ʠʥʜʝʢʩʫ 

ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʚʦʜ ʀɿɺ ʠ/ʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʳʭ ʢʨʠʪʝʨʠʝʚ. ɼʣʷ ʦʪʜʝʣʴʥʳʭ ʨʘʡʦʥʦʚ ʩ 

ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʨʷʜʦʚ ʥʘʢʦʧʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚʳʷʚʣʝʥʳ ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʝʥʜʳ 
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ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʬʪʝʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʤʦʨʩʢʦʡ ʩʨʝʜʝ ʠʣʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʢʘʯʝʩʪʚʘ ʚʦʜ, 

ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ ʩʫʤʤʘʨʥʦʛʦ, ʩʨʝʜʥʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʦʪʜʝʣʴʥʳʝ 

ʛʦʜʳ. ʊʘʢ, ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʤʦʨʩʢʠʭ ʚʦʜ ʧʦʟʚʦʣʷʝʪ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʚʦʜʳ ʘʢʚʘʪʦʨʠʠ ʟʘʣʠʚʘ 

ɻʨʝʥʬʴʦʨʜ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 2019 ʛ. ʢʘʢ çʫʤʝʨʝʥʥʦ ʟʘʛʨʷʟʥʝʥʥʳʝè (ʀɿɺ = 0,85) ʩʦ ʩʨʝʜʥʠʤ ʠʣʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʫʨʦʚʥʝʤ ʚʦʟʜʝʡʩʪʚʠʷ ʙʝʨʝʛʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʥʘ ʤʦʨʩʢʫʶ 

ʘʢʚʘʪʦʨʠʶ, ʘ ʚʦʜʳ ʟʘʣʠʚʘ ɹʠʣʣʝʬʴʦʨʜ ð ʢʘʢ çʯʠʩʪʳʝè (ʀɿɺ = 0,70) [ʂʘʯʝʩʪʚʦ.., 2020]. 

ʂʦʥʮʝʥʪʨʘʮʠʠ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʤʦʨʩʢʠʭ ʚʦʜʘʭ ʟʘʣʠʚʘ ɻʨʝʥʬʴʦʨʜ ʠʤʝʣʠ 

ʟʥʘʯʝʥʠʷ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʧʨʠʙʨʝʞʥʳʭ ʨʘʡʦʥʦʚ ʅʦʨʚʝʞʩʢʦʛʦ ʠ ʉʝʚʝʨʥʦʛʦ ʤʦʨʝʡ.  

ɺ ʤʝʩʪʘʭ ʧʦʩʪʫʧʣʝʥʠʷ ʥʝʦʯʠʱʝʥʥʳʭ ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʥʘʙʣʶʜʘʝʪʩʷ 

ʣʦʢʘʣʴʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʤʦʨʩʢʠʭ ʚʦʜ. ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʤʦʨʩʢʠʭ ʚʦʜ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʦʨʤʘʪʠʚʦʚ ʧʦʟʚʦʣʷʝʪ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʚʦʜʳ ʦʙʩʣʝʜʦʚʘʥʥʦʡ ʘʢʚʘʪʦʨʠʠ 

ʟʘʣʠʚʘ ɻʨʝʥʬʴʦʨʜ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 2020 ʛ. ʚ ʩʨʝʜʥʝʤ ʢʘʢ çʫʤʝʨʝʥʥʦ ʟʘʛʨʷʟʥʝʥʥʳʝè ʠ ʦʪʥʝʩʪʠ ʠʭ 

ʢ III ʢʣʘʩʩʫ ʢʘʯʝʩʪʚʘ, ʘ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʢʘʢ çʯʠʩʪʳʝè (II ʢʣʘʩʩ ʢʘʯʝʩʪʚʘ).  

ʊʘʢʞʝ ʧʦ ʧʨʦʝʢʪʫ ʄɸʈɽɸʅʆ (ʧʨʦʛʨʘʤʤʘ ʜʝʪʘʣʴʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ, ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ 

ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ ʤʦʨʩʢʦʛʦ ʜʥʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʰʝʣʴʬʘ) ʥʘ ʨʝʛʫʣʷʨʥʦʡ ʦʩʥʦʚʝ ʚ 

ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʦʮʝʥʢʠ ʚʘʨʠʘʮʠʠ ʫʨʦʚʥʝʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʦʪʣʦʞʝʥʠʷʭ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɹʘʨʝʥʮʝʚʘ 

ʤʦʨʷ. ʈʘʡʦʥ ʄɸʈɽɸʅʆ ʚʢʣʶʯʘʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 80 ʜʦ 1700 ʤʝʪʨʦʚ, ʧʣʦʱʘʜʴʶ 

ʦʢʦʣʦ 14500 ʢʚʘʜʨʘʪʥʳʭ ʢʠʣʦʤʝʪʨʦʚ ʚʢʣʶʯʘʷ ʚʦʩʪʦʯʥʫʶ ʯʘʩʪʴ ʅʦʨʚʝʞʩʢʦʛʦ, ʟʘʧʘʜʥʫʶ ʯʘʩʪʴ 

ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʠ ʯʘʩʪʠʯʥʦ ʉʝʚʝʨʥʳʡ ʃʝʜʦʚʠʪʳʡ ʦʢʝʘʥ. ɽʞʝʛʦʜʥʦ ʀʥʩʪʠʪʫʪ ʤʦʨʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ (The Institute of Marine Research (IMR)) ʧʨʦʚʦʜʠʪ ʨʷʜ ʵʢʩʧʝʜʠʮʠʡ ʜʣʷ ʩʙʦʨʘ 

ʧʦʣʝʚʳʭ ʦʙʨʘʟʮʦʚ ʩ ʮʝʣʴʶ ʢʘʨʪʠʨʦʚʘʥʠʷ ʠ ʦʮʝʥʢʠ ʫʷʟʚʠʤʳʭ ʠ ʮʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʜʥʘ ʚ ʟʘʧʘʜʥʳʭ 

ʧʨʦʚʠʥʮʠʷʭ ʌʠʥʥʤʘʨʢ (Finnmark), ʊʨʦʤʩ (Troms), ʅʫʨʣʘʥʜ (Nordland), ʊʨʥʜʝʣʘʛ (Trndelag), ʘ 

ʪʘʢʞʝ ʚ ʦʢʨʫʛʘʭ ʄʨʝ (Mre) ʠ ʈʦʤʩʜʘʣ (Romsdal), ʘ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʣʫʙʠʥʳ ʠ ʪʦʧʦʛʨʘʬʠʠ, 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʩʦʩʪʘʚʘ ʦʪʣʦʞʝʥʠʡ, ʙʠʦʪʦʧʦʚ ʠ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʚ ʥʦʨʚʝʞʩʢʠʭ ʚʦʜʘʭ. 

ʃʦʬʦʪʝʥʩʢʠʝ ʦʩʪʨʦʚʘ ʠ ʧʨʠʣʝʛʘʶʱʠʡ ʨʝʛʠʦʥ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʷʚʣʷʝʪʩʷ ʟʦʥʦʡ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʢʦʥʬʣʠʢʪʦʚ ʧʨʠ ʥʘʣʠʯʠʠ ʦʜʥʠʭ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʚ ʤʠʨʝ ʨʳʙʥʳʭ ʠ ʥʝ ʤʝʥʝʝ ʟʥʘʯʠʤʳʭ 

ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʧʨʦʚʦʜʠʪʩʷ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʧʦʣʝʚʳʭ ʨʘʙʦʪ 

ʚʜʦʣʴ ʥʦʨʚʝʞʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʠ ʚʦ ʬʴʦʨʜʘʭ. ʅʦʨʚʝʞʩʢʘʷ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʘʷ ʩʣʫʞʙʘ ʧʨʦʚʦʜʠʪ 

ʤʥʦʛʦʣʫʯʝʚʫʶ ʙʘʪʠʤʝʪʨʠʶ, ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʩʣʫʞʙʘ ʅʦʨʚʝʛʠʠ (NGU) ʩʦʟʜʘʝʪ ʢʘʨʪʳ ʣʘʥʜʰʘʬʪʦʚ 

ʠ ʜʦʥʥʦʛʦ ʩʫʙʩʪʨʘʪʘ, ʘ ʅʦʨʚʝʞʩʢʠʡ ʠʥʩʪʠʪʫʪ ʤʦʨʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (IMR) ï ʦʪʙʦʨ ʧʨʦʙ. 

ʍʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʩʦʚʤʝʩʪʥʳʤʠ ʫʩʠʣʠʷʤʠ NGU ʠ IMR. ʊʘʢʞʝ MAREANO 

ʩʦʙʠʨʘʝʪ ʦʙʨʘʟʮʳ ʦʪʣʦʞʝʥʠʡ ʩ 2005 ʛʦʜʘ ʚ ʨʘʤʢʘʭ ʢʘʨʪʠʨʦʚʘʥʠʷ ʤʦʨʩʢʦʛʦ ʜʥʘ ʠ ʠʟʫʯʝʥʠʷ ʝʛʦ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʘ ʤʦʨʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʅʦʨʚʝʛʠʠ (ʧʨʦʛʨʘʤʤʘ ʭʠʤʠʠ MAREANO). ʕʪʠ 

ʦʙʨʘʟʮʳ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʧʦ ʨʷʜʫ ʧʘʨʘʤʝʪʨʦʚ, ʚ ʪ.ʯ. ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʘ ʪʘʢʞʝ 

ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʠ ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʦʤʧʦʥʝʥʪʳ, ʙʣʘʛʦʜʘʨʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ɻʝʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʦʡ 
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ʅʦʨʚʝʛʠʠ (NGU) ʠ ʀʥʩʪʠʪʫʪʘ ʤʦʨʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (IMR). ʈʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʘʥʘʣʠʟʦʚ 

ʦʙʦʙʱʘʶʪʩʷ ʚ ʛʦʜʦʚʳʭ ʦʪʯʝʪʘʭ (ʥʘ ʥʦʨʚʝʞʩʢʦʤ ʷʟʳʢʝ) NGU (ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ 

ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʢʦʤʧʦʥʝʥʪʳ) ʠ IMR (ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦ ʧʨʦʝʢʪʫ ʦʪʙʠʨʘʶʪʩʷ ʧʨʦʙʳ ʠ ʧʨʦʚʦʜʠʪʩʷ ʚʠʜʝʦʨʝʛʠʩʪʨʘʮʠʷ ʥʘ 10 

ʧʨʦʬʠʣʷʭ ʥʘ ʧʣʦʱʘʜʠ 1000 ʢʤ2 ʚ ʅʦʨʚʝʞʩʢʦʤ ʤʦʨʝ ʠ 5 ʧʨʦʬʠʣʷʭ ʥʘ ʧʣʦʱʘʜʠ 1000 ʢʤ2 ʚ 

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʥʦʨʚʝʞʩʢʦʡ ʯʘʩʪʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ. IMR ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʫʛʣʝʚʦʜʦʨʦʜʳ 

(ʇɸʋ) ʚ ʦʪʣʦʞʝʥʠʷʭ ʚ ʨʘʡʦʥʝ ʄɸʈɽɸʅʆ, ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (THC) ī ʚ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʦʪʣʦʞʝʥʠʷʭ. ʇʨʦʙʳ ʦʪʙʠʨʘʣʠʩʴ ʥʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤ ʰʝʣʴʬʝ ʚ ʅʦʨʚʝʞʩʢʦʤ ʤʦʨʝ 

(ʈʠʩʫʥʦʢ 1.4.12). ʇʦʜʨʦʙʥʝʝ ʦ ʨʘʡʦʥʝ ʨʘʙʦʪ ï ʚ ʦʪʯʝʪʘʭ ʧʨʦʝʢʪʘ ʄɸʈɽɸʅʆ [www.mareano.no]. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ɻʣʘʚʝ 2. ʊʘʢʞʝ ʥʘ ʦʩʥʦʚʝ ʦʪʢʨʳʪʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦ 

ʧʨʦʛʨʘʤʤʝ ʄɸʈɽɸʅʆ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʘʨʠʘʮʠʠ ʛʘʟʦʥʘʩʳʱʝʥʥʦʩʪʠ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʚ ʨʘʡʦʥʝ 

ʄɸʈɽɸʅʆ ʙʳʣ ʧʨʦʚʝʜʝʥ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦ ʦʮʝʥʢʝ ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʦʜʝʨʞʘʥʠʷ 

ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʛʘʟʦʚ (ʤʝʪʘʥʘ ʠ ʝʛʦ ʛʦʤʦʣʦʛʦʚ). 

 

 

 

ʈʠʩʫʥʦʢ 1.4.12. ʄʝʩʪʘ ʦʪʙʦʨʘ ʧʨʦʙ ʦʪʣʦʞʝʥʠʡ ʚ ʨʘʡʦʥʝ ʄɸʈɽɸʅʆ. ʉʪʘʥʮʠʠ, ʥʘ 

ʢʦʪʦʨʳʭ ʙʳʣʠ ʚʟʷʪʳ ʧʨʦʙʳ ʚ 2020 ʛʦʜʫ, ʧʦʢʘʟʘʥʳ ʩʠʥʠʤ ʮʚʝʪʦʤ ʠ ʦʪʤʝʯʝʥʳ ʥʦʤʝʨʘʤʠ ʩʪʘʥʮʠʡ. 

ʂʨʘʩʥʳʤʠ ʪʦʯʢʘʤʠ ʧʦʢʘʟʘʥʳ ʚʩʝ ʩʪʘʥʮʠʠ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2022 ʛ. ʀʩʪʦʯʥʠʢ: 

[http://www.mareano.no/kart/mareano.html#maps/4050; www.mareano.no] 
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ɻʃɸɺɸ 2. ʋʈʆɺʅʀ ʉʆɼɽʈɾɸʅʀʗ ʋɻʃɽɺʆɼʆʈʆɼʆɺ ɺ ʀɿʋʏɸɽʄʓʍ ʈɸʁʆʅɸʍ. 

ʌɸʂʊʀʏɽʉʂʀʁ ʄɸʊɽʈʀɸʃ. ɼɸʅʅʓɽ ʀ ʄɽʊʆɼʓ 

ʇʨʝʜʩʪʘʚʣʝʥʘ ʦʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʝʪʦʜʦʚ ʠ ʜʘʥʥʳʭ ʠ ʠʭ 

ʦʧʠʩʘʥʠʝ, ʧʝʨʝʯʠʩʣʝʥʳ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ, ʧʘʨʘʤʝʪʨʳ 

ʠʟʤʝʨʝʥʠʡ, ʩʨʦʢʠ, ʦʧʠʩʘʥ ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʨʘʡʦʥ ʩʲʝʤʦʢ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʠ ʦʙʦʙʱʝʥʠʷ ʜʘʥʥʳʭ 

ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʙʣʶʜʝʥʠʡ.  

2.1 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʘʩʩʠʚʘ, ʤʘʩʩʠʚ ʜʘʥʥʳʭ, ʤʝʪʦʜʠʢʘ ʨʘʙʦʪ 

ʅʘʫʯʥʳʝ ʧʦʣʦʞʝʥʠʷ ʠ ʚʳʚʦʜʳ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʝ ʚ ʜʠʩʩʝʨʪʘʮʠʠ, ʙʘʟʠʨʫʶʪʩʷ ʥʘ 

ʙʦʣʴʰʦʤ ʦʙʲʝʤʝ ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʠʟʫʯʝʥʠʶ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʚʦʜʝ ʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ. ʋʨʦʚʥʠ ʢʦʥʮʝʥʪʨʘʮʠʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʨʘʩʩʤʦʪʨʝʥʳ 

ʜʣʷ ʜʚʫʭ ʛʦʨʠʟʦʥʪʦʚ ʤʦʨʩʢʦʡ ʚʦʜʳ ï ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʠ ʧʨʠʜʦʥʥʦʛʦ ʩʣʦʝʚ, ʘ ʪʘʢʞʝ ʚ ʛʘʟʦʚʦʡ ʬʘʟʝ 

ï ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ. ʊʝʦʨʝʪʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʩʘʜʦʯʥʦ-ʤʠʛʨʘʮʠʦʥʥʘʷ ʪʝʦʨʠʷ 

ʥʘʬʪʠʜʦʛʝʥʝʟʘ, ʵʣʝʤʝʥʪʳ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʠ, ʩʣʫʯʘʡʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʥʝʣʠʥʝʡʥʦʡ ʜʠʥʘʤʠʢʠ. 

ʆʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʢʦʤʧʣʝʢʩʥʳʡ ʛʝʦʣʦʛʦ-ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʜʨ. ʌʘʢʪʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦʩʣʫʞʠʣʠ ʵʢʩʧʝʜʠʮʠʦʥʥʳʝ, ʣʠʪʝʨʘʪʫʨʥʳʝ ʠ ʬʦʥʜʦʚʳʝ ʜʘʥʥʳʝ ʧʦ ʨʘʡʦʥʫ ʠʟʫʯʝʥʠʷ, 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʤ ʢʦʤʧʣʝʢʩʘʤ (ʅɻʂ) ʚ ʧʨʝʜʝʣʘʭ ʚ ɹʘʨʝʥʮʝʚʦ-ʂʘʨʩʢʦʛʦ ʠ ʅʦʨʚʝʞʩʢʦ-

ɻʨʝʥʣʘʜʩʢʦʛʦ ʰʝʣʴʬʘ, ʦʪʢʨʳʪʳʝ ʩʚʝʜʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʦ ʨʝʩʫʨʩʘʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. 

ʈʝʰʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʥʘ ʦʩʥʦʚʝ ʧʦʣʦʞʝʥʠʡ ʦ ʤʠʛʨʘʮʠʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ 

ʨʘʟʨʝʟʝ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ, ʘ ʪʘʢʞʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. 

ʄʝʪʦʜʠʢʘ ʨʘʙʦʪ ʩʦʩʪʦʠʪ ʠʟ ʧʦʣʝʚʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ, ʘʥʘʣʠʟʘ ʠ ʦʮʝʥʢʠ, ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʢʘʨʪʠʨʦʚʘʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʰʝʣʴʬʦʚʳʭ ʦʙʣʘʩʪʝʡ 

ʠʟʫʯʘʝʤʳʭ ʨʘʡʦʥʦʚ. 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʘʪʝʨʠʘʣ,r ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ ʧʦʜʩʧʫʪʥʠʢʦʚʳʝ 

(ʜʘʥʥʳʝ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʨʘʙʦʪ ʠ ʤʘʪʝʨʠʘʣʳ, ʢʦʥʪʘʢʪʥʳʝ ʜʘʥʥʳʝ ʧʦ ʨʘʟʣʠʯʥʳʤ ʛʦʨʠʟʦʥʪʘʤ ʧʦ 

ʛʣʫʙʠʥʝ ʠ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ) ʠ ʩʧʫʪʥʠʢʦʚʳʝ ʜʘʥʥʳʝ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʚ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ, ʦʙʦʙʱʝʥʠʝ, ʦʙʨʘʙʦʪʢʘ ʠ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʤʥʦʛʦʣʝʪʥʠʭ ʧʦʣʝʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʘʢʚʘʪʦʨʠʠ ʉʝʚʝʨʦ-ɹʘʨʝʥʮʝʚʩʢʦʡ ʚʧʘʜʠʥʳ 

ï ʧʦʣʝʚʳʭ ʜʘʥʥʳʭ (3998 ʨʷʜʘ ʟʥʘʯʝʥʠʡ), ʘ ʠʤʝʥʥʦ: ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʵʢʩʧʝʜʠʮʠʷʤ: 

ʅʀʉ çɸʢʘʜʝʤʠʢ ʄʩʪʠʩʣʘʚ ʂʝʣʜʳʰè (2016 ï 2020 ʛʛ.) ʥʘ ʦʩʥʦʚʝ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, 

ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʅʝʤʠʨʦʚʩʢʦʡ ʀ.ɸ. (ʀʆ ʈɸʅ), ʚʳʧʦʣʥʝʥʥʦʛʦ ʠ ʠʟʣʦʞʝʥʥʦʛʦ ʚ ʩʦʚʤʝʩʪʥʳʭ 

ʨʘʙʦʪʘʭ (ʅʝʤʠʨʦʚʩʢʘʷ ʠ ʜʨ., 2020; ʅʝʤʠʨʦʚʩʢʘʷ, ɸʣʝʢʩʘʥʜʨʦʚʘ, 2021; ɸʣʝʢʩʘʥʜʨʦʚʘ ʠ ʜʨ., 2021 

ʠ ʜʨ.); ʜʘʥʥʳʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʨʦʝʢʪʘ ʈʦʩʛʠʜʨʦʤʝʪʘ çʊʈɸʅʉɸʈʂʊʀʂɸ-2019è, 

ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʘʤʢʘʭ ʢʦʤʧʣʝʢʩʥʳʭ ʵʢʩʧʝʜʠʮʠʡ ʅʕʉ çʄʠʭʘʠʣ ʉʦʤʦʚè (ʵʪʘʧ II), ʅʀʉ 

çʇʨʦʬʝʩʩʦʨ ʄʦʣʯʘʥʦʚè (ʵʪʘʧ III) ʠ ʅʀʉ çʇʨʦʬʝʩʩʦʨ ʄʫʣʴʪʘʥʦʚʩʢʠʡè (ʵʪʘʧ IV) (ʈʦʩʛʠʜʨʦʤʝʪ, 
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ʌɻɹʋ ɸɸʅʀʀ) (ʨʠʩʫʥʢʠ 2.1.1. ï 2.1.3, ʪʘʙʣʠʮʘ 2.1.1); ʜʘʥʥʳʝ ʎʄʀ ʄɻʋ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʘʤʢʘʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (2018 - 2020 ʛʛ.), ʜʘʥʥʳʝ ʧʦ ʢʦʥʮʝʥʪʨʘʮʠʷʤ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ 

ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʂʦʣʴʩʢʦʛʦ ʟʘʣʠʚʘ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ɺʩʝʨʦʩʩʠʡʩʢʠʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ 

ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʠʥʩʪʠʪʫʪʦʤ ʠʤʝʥʠ ɸ. ʇ. ʂʘʨʧʠʥʩʢʦʛʦ (ʀʥʩʪʠʪʫʪ ʂʘʨʧʠʩʢʦʛʦ) (2011-2019 ʛʛ.); 

ʝʞʝʛʦʜʥʳʝ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦ ʚʦʜʧʦʩʪʫ ʚ ʪʦʨʛʦʚʦʤ ʧʦʨʪʫ ʛ. ʄʫʨʤʘʥʩʢʘ (ɺʇʄ) ʌɻɹʋ 

çʄʫʨʤʘʥʩʢʦʛʦ ʋɻʄʉè, ʘ ʪʘʢʞʝ ʧʦ ʩʪʘʥʮʠʷʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʣʫʞʙʳ ʥʘʙʣʶʜʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ 

ʟʘʛʨʷʟʥʝʥʠʷ ʦʙʲʝʢʪʦʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ (ʩʪʘʥʮʠʠ ɻʉʅ) I ʠ II ʢʘʪʝʛʦʨʠʠ ʥʘʙʣʶʜʝʥʠʡ ʚ ʖʞʥʦʤ, 

ʉʨʝʜʥʝʤ ʠ ʉʝʚʝʨʥʦʤ çʢʦʣʝʥʘʭè ʂʦʣʴʩʢʦʛʦ ʟʘʣʠʚʘ ʟʘ 2011- 2021 ʛʛ.; ʜʘʥʥʳʝ ʫʨʦʚʥʷ ʩʦʜʝʨʞʘʥʠʷ 

ʚ ʚʦʜʝ ʩʫʤʤʘʨʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʵʢʩʧʝʜʠʮʠʡ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʬʠʣʠʘʣʘ 

ʌɻɹʋ çʅʇʆ çʊʘʡʬʫʥè ʥʘ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʩʫʜʥʝ çɹʘʨʝʥʮʙʫʨʛè ʚ ʨʘʡʦʥʝ ʘʨʭʠʧʝʣʘʛʘ 

ʐʧʠʮʙʝʨʛʝʥ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʣʦʢʘʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; ʚ 

ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʘʪʝʨʠʘʣʳ ʠ ʬʦʥʜʦʚʳʝ ʜʘʥʥʳʝ ʛʘʟʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʌɻɹʋ 

çɺʅʀʀʆʢʝʘʥʛʝʦʣʦʛʠʷè, ʄʦʨʩʢʦʛʦ ʬʠʣʠʘʣʘ ʌɻɹʋ çʈʆʉɻɽʆʃʌʆʅɼè (2005, 2009, 2013, 2016 

ʛʛ.), ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʨʘʙʦʪ ʥʘ ʩʫʜʘʭ ʅʀʉ çɻʠʜʨʦʣʦʛè ʠ ʅʀʉ çʀʚʘʥ ʇʝʪʨʦʚè. ɺ 

ʭʦʜʝ ʨʘʙʦʪʳ ʩ ʧʦʣʝʚʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʩʧʫʪʥʠʢʦʚʳʤʠ ʩʥʠʤʢʘʤʠ ʠ ʣʠʪʝʨʘʪʫʨʦʡ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ 

ʢʘʨʪʳ-ʩʭʝʤʳ ʧʦʣʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʋɺ ʚ ʩʦʦʪʥʦʰʝʥʠʠ ʩ ʢʦʥʪʝʢʩʪʥʳʤ ʦʢʨʫʞʝʥʠʝʤ, ʘ ʪʘʢʞʝ ʧʦʣʝʡ 

ʋɺ ʛʘʟʦʚ. ɺʩʝ ʵʢʩʧʝʜʠʮʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʦʩʠʣʠ ʢʦʤʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ, ʚʢʣʶʯʘʷ 

ʦʜʥʦʚʨʝʤʝʥʥʳʝ ʠʟʤʝʨʝʥʠʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʜʥʦʡ ʪʦʣʱʠ, 

ʣʠʪʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʩʝʭ ʚʠʜʦʚ ʚʟʚʝʩʠ ʠ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʚʦʜʥʦʡ ʪʦʣʱʠ ʩʦʩʪʦʠʪ ʠʟ ʛʠʜʨʦʬʠʟʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ, ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʢʦʥʩʝʨʚʘʮʠʠ ʦʪʦʙʨʘʥʥʳʭ ʧʨʦʙ ʚʦʜʳ. 

 ʉ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʠ ʩʦʩʪʘʚʝ ʋɺ ʚ 

ʅʦʨʚʝʞʩʢʦʤ ʠ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʷʭ ʙʳʣʠ ʧʨʦʚʝʜʝʥʦ ʠʭ ʠʟʫʯʝʥʠʝ ʚ ʚʦʜʥʦʡ ʚʟʚʝʩʠ ʠ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ 

(ʅʝʤʠʨʦʚʩʢʘʷ ʠ ʜʨ., 2020; ʅʝʤʠʨʦʚʩʢʘʷ, ɸʣʝʢʩʘʥʜʨʦʚʘ, 2021).  

ɻʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʙʳ ʦʪʙʠʨʘʣʠʩʴ ʚ ʧʣʘʩʪʠʢʦʚʳʝ ʙʘʪʦʤʝʪʨʳ. ʃʘʙʦʨʘʪʦʨʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʣʠ ʚ ʩʝʙʷ ʘʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ ʋɺ ʚʦ ʚʟʚʝʩʠ, ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ. ʇʨʦʙʳ ʩ ʜʦʥʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʙʠʨʘʣʠ ʜʥʦʯʝʨʧʘʪʝʣʝʤ (ɼʏ) ñʆʢʝʘʥ-0,25ò, ʘ ʥʝʥʘʨʫʰʝʥʥʳʡ ʚʝʨʭʥʠʡ ʩʣʦʡ ʩ 

ʜʠʩʢʨʝʪʥʦʩʪʴʶ 0.5ï1 ʩʤ ʩ ʧʦʤʦʱʴʶ ʤʫʣʴʪʠʢʦʨʝʨʘ (ʄʂ) KUM MiniMUC. ɺʟʚʝʩʴ ʜʣʷ ʘʥʘʣʠʟʘ ʋɺ 

ʚʳʜʝʣʷʣʠ ʥʘ ʩʪʝʢʣʦʚʦʣʦʢʥʠʩʪʳʝ ʬʠʣʴʪʨʳ GF/F (ʨʘʟʤʝʨ ʧʦʨ 0.7 ʤʢʤ), ʠ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʦʪʤʳʪʳʝ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʦʡ ʠ ʚʟʚʝʰʝʥʥʳʝ ʧʦʣʠʢʘʨʙʦʥʘʪʥʳʝ ʷʜʝʨʥʳʝ ʬʠʣʴʪʨʳ (ʨʘʟʤʝʨ ʧʦʨ 0.45 

ʤʢʤ). ɺ ʩʫʜʦʚʳʭ ʫʩʣʦʚʠʷʭ ʩʫʤʤʘʨʥʘʷ ʵʢʩʪʨʘʛʠʨʫʝʤʘʷ ʬʨʘʢʮʠʷ ʙʳʣʘ ʚʳʜʝʣʝʥʘ ʫʣʴʪʨʘʟʚʫʢʦʚʳʤ 

ʤʝʪʦʜʦʤ, ʘ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ï ʤʝʪʦʜʦʤ ʢʦʣʦʥʦʯʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʋɺ: ʘʣʠʬʘʪʠʯʝʩʢʠʝ ʠ 

ʧʦʣʠʮʠʢʣʠʯʝʩʢʠʝ ʘʨʦʤʘʪʠʯʝʩʢʠʝ (ʇɸʋ). ɸʣʠʬʘʪʠʯʝʩʢʠʝ ʋɺ ʦʧʨʝʜʝʣʷʣʠ ʀʂ-ʤʝʪʦʜʦʤ, ʘʣʢʘʥʳ ï 

ʛʘʟʦʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʤ, ʩʫʤʤʘʨʥʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʇɸʋ ï ʬʣʫʦʨʝʩʮʝʥʪʥʳʤ, ʠʭ ʩʦʩʪʘʚ ï 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ, ʉʦʨʛ ï ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʤ ʩʞʠʛʘʥʠʝʤ. 
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ʃʠʧʠʜʳ ʵʢʩʪʨʘʛʠʨʦʚʘʣʠ ʤʝʪʠʣʝʥʭʣʦʨʠʜʦʤ ʥʘ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʙʘʥʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 30Á ʉ. 

ʇʦʜʨʦʙʥʦʩʪʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ ʦʧʠʩʘʥʳ [ʅʝʤʠʨʦʚʩʢʘʷ, 2020]. 

 

 

 

ʈʠʩʫʥʦʢ 2.1.1. ʉʪʘʥʮʠʠ ʚʦ ʚʨʝʤʷ ʨʝʡʩʘ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʨʦʝʢʪʘ 

çʊʨʘʥʩʘʨʢʪʠʢʘ-2019è, ʚ ʨʘʤʢʘʭ ʢʦʤʧʣʝʢʩʥʳʭ ʵʢʩʧʝʜʠʮʠʡ ʅʕʉ çʄʠʭʘʠʣ ʉʦʤʦʚè 

 (ʵʪʘʧ II). çʊʨʘʥʩʘʨʢʪʠʢʘ-2019è [ʈʦʩʛʠʜʨʦʤʝʪ, ʌɻɹʋ çɸɸʅʀʀè] 

 

 

 

ʈʠʩʫʥʦʢ 2.1.2. ʉʪʘʥʮʠʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʨʦʝʢʪʘ çʊʨʘʥʩʘʨʢʪʠʢʘ-2019è, 

ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʘʤʢʘʭ ʢʦʤʧʣʝʢʩʥʳʭ ʵʢʩʧʝʜʠʮʠʡ ʅʀʉ çʇʨʦʬʝʩʩʦʨ ʄʦʣʯʘʥʦʚè (ʵʪʘʧ III) 

[ʈʦʩʛʠʜʨʦʤʝʪ, ʌɻɹʋ çɸɸʅʀʀè]  
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ʈʠʩʫʥʦʢ 2.1.3. ʉʪʘʥʮʠʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʨʦʝʢʪʘ çʊʨʘʥʩʘʨʢʪʠʢʘ-2019è, 

ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʘʤʢʘʭ ʢʦʤʧʣʝʢʩʥʳʭ ʵʢʩʧʝʜʠʮʠʡ 

ʅʀʉ çʇʨʦʬʝʩʩʦʨ ʄʫʣʴʪʘʥʦʚʩʢʠʡè (ʵʪʘʧ IV) [ʈʦʩʛʠʜʨʦʤʝʪ, ʌɻɹʋ çɸɸʅʀʀè] 

 

ʊʘʙʣʠʮʘ 2.1.1. ʇʨʠʤʝʨ ʧʝʨʝʯʥʝʡ ʩʪʘʥʮʠʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʚ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ, 

ʩʜʝʣʘʥʥʳʭ ʚ ʠʶʣʝ 2019 ʛʦʜʘ, ʩ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ, ʛʣʫʙʠʥʘʤʠ ʚʦ ʚʨʝʤʷ ʵʢʩʧʝʜʠʮʠʠ 

ʧʨʦʝʢʪʘ çʊʨʘʥʩʘʨʢʪʠʢʘ ï 3è ʀʩʪʦʯʥʠʢ: ɸɸʅʀʀ [https://www.aari.ru/projects/transarktika-2019]. 

 

 

 

ʊʘʢʞʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʙʨʘʙʦʪʢʘ ʠ  ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʜʘʥʥʳʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʦʪʢʨʳʪʦʤ 

ʜʦʩʪʫʧʝ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʡʩʘʭ ʀʥʩʪʠʪʫʪʘ ʤʦʨʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʅʦʨʚʝʛʠʠ (IMR) ʧʨʦʝʢʪʘ 

MAREANO ʟʘ ʧʝʨʠʦʜ ʩ 2011 ʧʦ 2021 ʛʛ. ʇʨʦʙʳ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʥʘ 
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ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʘʢʠʭ, ʢʘʢ ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ (Total Hydrocarbon Content ï THC) ʠ ʧʦʣʠʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʇɸʋ). 

ɸʥʘʣʠʟ ʧʨʦʙ ʙʳʣ ʚʳʧʦʣʥʝʥ ʚ ʘʢʢʨʝʜʠʪʦʚʘʥʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ IMR ʠ ʩʦʜʝʨʞʠʪ ʥʘʙʦʨ ʜʘʥʥʳʭ ʩ 

ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʜʣʷ ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚʦ ʚʩʝʭ ʧʨʦʙʘʭ ʚ 

ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ. ʄʘʪʝʨʠʘʣʳ ʠʟʤʝʨʝʥʠʡ ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʟʘ 

ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ ʦʧʫʙʣʠʢʦʚʘʥʳ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʧʨʦʝʢʪʘ [www.mareano.no]. ʀʥʬʦʨʤʘʮʠʷ 

ʪʘʢʞʝ ʜʦʩʪʫʧʥʘ ʚ ʚʠʜʝ ʟʘʛʨʫʞʘʝʤʦʛʦ ʬʘʡʣʘ ʜʘʥʥʳʭ (ʙʘʟʘ ʜʘʥʥʳʭ ʭʠʤʠʠ MAREANO (309 

ʟʥʘʯʝʥʠʡ). ʈʘʩʩʤʦʪʨʝʥʳ ʤʘʪʝʨʠʘʣʳ ʠ ʜʘʥʥʳʝ ʦʪʯʝʪʦʚ ʦ ʩʦʚʤʝʩʪʥʦʤ ʥʦʨʚʝʞʩʢʦ-ʨʦʩʩʠʡʩʢʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʵʢʦʩʠʩʪʝʤ ʚ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʚʦʜʘʭ.  

ɺʩʝ ʭʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʦʪʣʦʞʝʥʠʡ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʢʢʨʝʜʠʪʦʚʘʥʥʳʭ 

ʤʝʪʦʜʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ IMR ʜʣʷ ʘʥʘʣʠʟʘ ʇɸʋ/THC. ʋʨʦʚʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ 

ʩʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʅʦʨʚʝʞʩʢʠʤ ʫʧʨʘʚʣʝʥʠʝʤ ʧʦ ʢʦʥʪʨʦʣʶ ʟʘ ʟʘʛʨʷʟʥʝʥʠʝʤ 

(SFT 2007). ʕʪʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʜʣʷ ʦʮʝʥʢʠ ʟʘʛʨʷʟʥʝʥʠʷ ʬʴʦʨʜʦʚ ʠ ʧʨʠʙʨʝʞʥʳʭ 

ʚʦʜ ʠ ʫʧʦʤʠʥʘʝʪʩʷ ʟʜʝʩʴ ʜʣʷ ʩʚʝʜʝʥʠʷ. THC ʚʳʜʝʣʷʣʩʷ ʠʟ ʚʦʜʳ ʠʣʠ ʦʩʘʜʢʘ ʛʦʨʷʯʝʡ ʵʢʩʪʨʘʢʮʠʝʡ 

ʥʝʧʦʣʷʨʥʳʤ ʨʘʩʪʚʦʨʠʪʝʣʝʤ (ʛʝʢʩʘʥ, ʭʣʦʨʠʩʪʳʡ ʤʝʪʠʣʝʥ). ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ 

ʜʦʩʪʫʧʥʦ ʧʦ ʘʜʨʝʩʫ [https://www.mareano.no/kart-og-data/kjemidata]. ɺ IMR ʫʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ 

ʚʦʟʣʦʞʝʥʦ ʥʘ NMD (Norsk Marint Datasenter = ʅʦʨʚʝʞʩʢʠʡ ʮʝʥʪʨ ʤʦʨʩʢʠʭ ʜʘʥʥʳʭ), ʢʦʪʦʨʳʡ 

ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ IMR. THC ʙʳʣʠ ʘʥʘʣʠʟʠʨʦʚʘʥʳ ʤʝʪʦʜʦʤ ʛʘʟʦʚʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʩ ʧʣʘʤʝʥʥʦ-

ʠʦʥʠʟʘʮʠʦʥʥʳʤ ʜʝʪʝʢʪʦʨʦʤ (GC-FID). ʇʨʝʜʝʣʳ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʣʠ 0,5 

ʥʛ/ʛ ʩʫʭʦʛʦ ʚʝʩʘ ʜʣʷ ʇɸʋ ʠ 1,0 ʥʛ/ʛ ʩʫʭʦʛʦ ʚʝʩʘ ʜʣʷ THC 

[Boitsov at al, 2009]. 

ɺ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ, ʧʦʣʫʯʝʥʥʳʝ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʈʦʩʛʠʜʨʦʤʝʪʘ ʈʦʩʩʠʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʝ ʧʦʣʝʚʳʭ ʠ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʨʘʙʦʪ ʥʘ 

ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ. ɺʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʜʘʥʥʳʭ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʨʩʢʦʡ ʩʨʝʜʳ ʟʘʣʠʚʘ ɻʨʝʥ-ʌʴʦʨʜ ɻʨʝʥʣʘʥʜʩʢʦʛʦ ʤʦʨʷ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʤ 

ʬʠʣʠʘʣʦʤ ʌɻɹʋ çʅʇʆ çʊʘʡʬʫʥè (ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ) ʥʘ ʅʀʉ çɹʘʨʝʥʮʙʫʨʛè ʚ ʨʘʡʦʥʝ 

ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ ʟʘ ʧʝʨʠʦʜ 2012 ï 2022 ʛʛ. ʧʦ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʣʦʢʘʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚʢʣʶʯʘʶʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʭʠʤʠʢʦ-

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ. ʕʢʩʧʝʜʠʮʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʦʩʠʣʠ ʢʦʤʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ, ʚʢʣʶʯʘʷ 

ʦʜʥʦʚʨʝʤʝʥʥʳʝ ʠʟʤʝʨʝʥʠʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʜʥʦʡ ʪʦʣʱʠ. ɺ 

ʭʦʜʝ ʨʘʙʦʪ ʙʳʣʠ ʦʪʦʙʨʘʥʳ 386 ʧʨʦʙ ʥʘ ʥʝʬʪʷʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʠ ʧʨʠʜʦʥʥʦʤ 

ʩʣʦʷʭ ʤʦʨʩʢʦʡ ʚʦʜʳ. ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʩʪʘʣʠ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʜʦʢʫʤʝʥʪʳ, 

ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʝ ʧʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ  

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʬʦʥʦʚʳʭ ʫʨʦʚʥʷʭ ʟʘʛʨʷʟʥʝʥʠʷ ʤʦʨʩʢʦʡ 

ʩʨʝʜʳ ʚ ʮʝʣʷʭ ʠʟʫʯʝʥʠʷ ʠʭ ʤʝʞʛʦʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ 
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ʙʘʣʘʥʩʘ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʥʘ ʩʪʘʥʮʠʷʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʫʯʘʩʪʢʘʭ ʙʘʩʩʝʡʥʘ, ʛʜʝ ʦʪʤʝʯʘʶʪʩʷ 

ʙʦʣʝʝ ʥʠʟʢʠʝ ʫʨʦʚʥʠ ʟʘʛʨʷʟʥʝʥʠʷ, ʠʣʠ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʯʠʩʪʳʭ ʚʦʜʘʭ, ʚʳʧʦʣʥʷʶʪʩʷ ʬʦʥʦʚʳʝ 

ʥʘʙʣʶʜʝʥʠʷ ʦʜʠʥ ʨʘʟ ʚ ʩʝʟʦʥ. ɼʘʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʚ ʨʘʡʦʥʘʭ, ʚ ʢʦʪʦʨʳʝ 

ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ ʤʦʛʫʪ ʧʦʧʘʩʪʴ ʪʦʣʴʢʦ ʚʩʣʝʜʩʪʚʠʝ ʠʭ ʛʣʦʙʘʣʴʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ɿɺ 

ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʘʡʦʥʘʭ, ʚ ʢʦʪʦʨʳʝ ʦʥʠ ʧʦʩʪʫʧʘʶʪ ʚʩʣʝʜʩʪʚʠʝ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʤʠʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ.  

ʇʨʠ ʵʪʦʤ ʢʘʪʝʛʦʨʠʷ ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʩʪʘʥʮʠʡ ʬʦʥʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʤʦʛʫʪ 

ʢʦʨʨʝʢʪʠʨʦʚʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʠʥʘʤʠʢʠ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʤʦʨʩʢʦʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʚ ʩʚʷʟʠ 

ʩ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʦʙʲʝʢʪʦʚ ʢʦʥʪʨʦʣʷ. ʆʮʝʥʢʫ ʩʝʟʦʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʡ ʟʘʪʨʫʜʥʷʶʪ 

ʫʜʘʣʝʥʥʦʩʪʴ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ ʦʪʢʨʳʪʦʡ ʚʦʜʳ. ʇʨʦʙʳ ʚ ʭʦʜʝ ʣʦʢʘʣʴʥʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʥʘ ʩʪʘʥʮʠʷʭ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʘʢʚʘʪʦʨʠʠ ʟʘʣʠʚʘ ɻʨʝʥ-ʬʴʦʨʜ, 

ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʪʝʨʨʠʪʦʨʠʠ ʧ. ɹʘʨʝʥʮʙʫʨʛ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ 2012 ï 2022 ʛʛ., ʘ ʠʤʝʥʥʦ ʜʘʥʥʳʝ 

ʫʨʦʚʥʷ ʩʦʜʝʨʞʘʥʠʷ ʚ ʚʦʜʝ ʩʫʤʤʘʨʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʵʢʩʧʝʜʠʮʠʡ ʉʝʚʝʨʦ-

ɿʘʧʘʜʥʦʛʦ ʬʠʣʠʘʣʘ ʌɻɹʋ çʅʇʆ ñʊʘʡʬʫʥòè ʥʘ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʩʫʜʥʝ çɹʘʨʝʥʮʙʫʨʛè ʚ 

ʨʘʡʦʥʝ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʣʦʢʘʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʛʨʷʟʥʝʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚʢʣʶʯʘʶʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʭʠʤʠʢʦ-

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ. ʕʢʩʧʝʜʠʮʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʦʩʠʣʠ ʢʦʤʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ, ʚʢʣʶʯʘʷ 

ʦʜʥʦʚʨʝʤʝʥʥʳʝ ʠʟʤʝʨʝʥʠʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʜʥʦʡ.  

ɺʩʝ ʭʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʪʚʝʨʞʜʝʥʥʦʡ ʤʝʪʦʜʠʢʦʡ ʚ 

ʨʫʢʦʚʦʜʷʱʝʤ ʜʦʢʫʤʝʥʪʝ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʧʦ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʫ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ï ʈɼ 52.10.779-2013 ʦʪ 10.10.2013 çʄʘʩʩʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʝʬʪʷʥʳʭ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʧʨʦʙʘʭ ʤʦʨʩʢʦʡ ʚʦʜʳè, ʢʦʪʦʨʳʡ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʤʝʪʦʜʠʢʫ ʠʟʤʝʨʝʥʠʡ ʤʘʩʩʦʚʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʧʨʦʙʘʭ ʤʦʨʩʢʦʡ ʚʦʜʳ ʤʝʪʦʜʦʤ ʠʥʬʨʘʢʨʘʩʥʦʡ 

ʩʧʝʢʪʨʦʤʝʪʨʠʠ. 

ɼʠʘʧʘʟʦʥ ʦʧʨʝʜʝʣʷʝʤʳʭ ʤʘʩʩʦʚʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʅʋɺ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 40 ʜʦ 2000 ʤʢʛ/ʜʤ3 

ʧʨʠ ʇɼʂ ʜʣʷ ʤʦʨʩʢʠʭ ʚʦʜ 50 ʤʢʛ/ʜʤ3. ʈɼ 52.10.779-2013 ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʣʘʙʦʨʘʪʦʨʠʷʭ, ʚʳʧʦʣʥʷʶʱʠʭ ʠʟʤʝʨʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʛʨʷʟʥʝʥʠʷ ʤʦʨʩʢʦʡ ʩʨʝʜʳ 

ʥʝʬʪʷʥʳʤʠ ʫʛʣʝʚʦʜʦʨʦʜʘʤʠ ʠ ʨʘʟʨʘʙʦʪʘʥ ʚʟʘʤʝʥ ʈɼ 52.10.243-92 çʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ 

ʘʥʘʣʠʟʫ ʤʦʨʩʢʠʭ ʚʦʜè ʚ ʯʘʩʪʠ ʨʘʟʜʝʣʘ çʅʝʬʪʝʧʨʦʜʫʢʪʳè. ʄʝʪʦʜ ʠʥʬʨʘʢʨʘʩʥʦʡ ʩʧʝʢʪʨʦʤʝʪʨʠʠ 

ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʨʷʪʴ ʩʦʜʝʨʞʘʥʠʝ ʥʝʧʦʣʷʨʥʳʭ ʠ ʤʘʣʦʧʦʣʷʨʥʳʭ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʧʦʩʣʝ ʠʭ 

ʚʳʜʝʣʝʥʠʷ ʠʟ ʧʨʦʙʳ ʩ ʧʦʤʦʱʴʶ ʢʦʣʦʥʦʯʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ. 

ɺ ʂʦʣʴʩʢʦʤ ʟʘʣʠʚʝ ʦʧʨʝʜʝʣʝʥʠʝ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʪʦʨʛʦʚʦʤ ʧʦʨʪʫ ʄʫʨʤʘʥʩʢʘ ʥʘ 

ʩʪʘʥʮʠʠ ɺʇʄ ʧʨʦʚʝʜʝʥʦ ʣʘʙʦʨʘʪʦʨʠʝʡ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʤʦʨʩʢʠʭ ʚʦʜ 

(ʃʄɺ) ʎʝʥʪʨʘ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʎʄʉ) ʌɻɹʋ çʄʫʨʤʘʥʩʢʦʝ 

ʋɻʄʉè ʟʘ ʧʝʨʠʦʜ ʩ 2008 ʛ. (89 ʧʨʦʙ) (ʈʠʩʫʥʦʢ 2.1.4). 
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 ʆʪʙʦʨ ʧʨʦʙ ʧʨʦʜʦʣʞʘʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʘ ʩʪʘʥʮʠʷʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʣʫʞʙʳ 

ʥʘʙʣʶʜʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʟʘʛʨʷʟʥʝʥʠʷ ʦʙʲʝʢʪʦʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ï ʩʪʘʥʮʠʠ ɻʉʅ I ʠ II ʢʘʪʝʛʦʨʠʠ 

ʥʘʙʣʶʜʝʥʠʡ, ʧʨʠ ʵʪʦʤ, ʩʪʘʥʮʠʷ ʚʦʜʧʦʩʪʘ ʚ ʪʦʨʛʦʚʦʤ ʧʦʨʪʫ 

ʛ. ʄʫʨʤʘʥʩʢʘ (ɺʇʄ) ï ʝʜʠʥʠʯʥʘʷ ʢʦʥʪʨʦʣʴʥʘʷ ʩʪʘʥʮʠʷ I ʢʘʪʝʛʦʨʠʠ, ʢʦʪʦʨʘʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʤʦʨʷ. 

ɺ ʧʝʨʠʦʜ 2011-2021 ʛʛ. ʟʜʝʩʴ ʟʥʘʯʝʥʠʷ ʚʳʰʝ ʇɼʂ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʢʘʞʜʳʡ ʛʦʜ. ʅʘʯʠʥʘʷ ʩ 

2014 ʛ. ʥʘʙʣʶʜʘʝʪʩʷ ʟʘʤʝʪʥʘʷ ʪʝʥʜʝʥʮʠʷ ʫʤʝʥʴʰʝʥʠʷ ʢʘʢ ʤʘʢʩʠʤʘʣʴʥʳʭ, ʪʘʢ ʠ ʩʨʝʜʥʝʛʦʜʦʚʳʭ 

ʟʥʘʯʝʥʠʡ ʩʦʜʝʨʞʘʥʠʷ ʅʋ [ʏʝʢʤʝʥʝʚʘ, ɼʦʣʛʦʚʘ, 2023]. 

 

 
 

ʈʠʩʫʥʦʢ 2.1.4. ʉʪʘʥʮʠʠ ʚ ʂʦʣʴʩʢʦʤ ʟʘʣʠʚʝ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ (ɺʇʄ). 

ʀʩʪʦʯʥʠʢ: ʌɻɹʋ çʄʫʨʤʘʥʩʢʦʝ ʋɻʄʉè 

 

ɼʣʷ ʦʮʝʥʢʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʛʘʟʦʚ (ʤʝʪʘʥʘ ʠ ʝʛʦ 

ʛʦʤʦʣʦʛʦʚ) ʥʘ ʣʦʢʘʣʴʥʦʤ ʫʨʦʚʥʝ ʙʳʣʠ ʚʳʙʨʘʥʳ ʚʘʞʥʳʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ, 

ʦʙʲʝʢʪʘ ʂʦʣʴʩʢʦ-ʂʘʥʠʥʩʢʘʷ ʤʦʥʦʢʣʠʥʘʣʴ, ʨʘʡʦʥ ɼʦʣʛʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚ ʇʝʯʦʨʩʢʦʤ ʤʦʨʝ 

ʠ ʨʘʡʦʥ ʄɸʈɽɸʅʆ. 

ɺʳʙʨʘʥʥʳʝ ʦʙʲʝʢʪʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ, ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʢʘʢ ʠʩʪʦʯʥʠʢʦʚ ʧʦʩʪʫʧʣʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʪʘʢ ʠ 

ʧʫʪʝʡ ʤʠʛʨʘʮʠʠ, ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʥʘʢʦʧʣʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʚʳʙʨʘʥʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠʤʝʶʪ 

ʨʘʟʣʠʯʥʫʶ ʛʝʥʝʪʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʣʝʜʠʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʠʨʦʜʥʳʭ 

ʵʥʜʦʛʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. 

ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʠʢʠ ʛʝʦʣʦʛʦ-ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʘʨʢʪʠʯʝʩʢʦʤ ʰʝʣʴʬʝ 

ʦʩʥʦʚʘʥʘ ʥʘ ʤʥʦʛʦʣʝʪʥʝʤ ʘʧʨʦʙʠʨʦʚʘʥʥʦʤ ʦʧʳʪʝ ʌɻɹʋ çɺʅʀʀʆʢʝʘʥʦʣʦʛʠʷè, ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʥʘ ʤʦʨʷʭ ʈʦʩʩʠʠ ʠ ʉʅɻ, ʟʘʢʣʶʯʘʶʱʠʤʩʷ ʚ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʠ ʩ ʩʝʡʩʤʦʨʘʟʚʝʜʢʦʡ ʠ ʚ ʚʳʷʚʣʝʥʠʠ 

ʵʧʠʛʝʥʝʪʠʯʥʳʭ ʘʥʦʤʘʣʠʡ ʪʦʣʴʢʦ ʞʠʜʢʠʭ ʠ ʛʘʟʦʦʙʨʘʟʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʤʠʛʨʠʨʫʶʱʠʭ ʠʟ 
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ʟʘʣʝʞʝʡ ʥʝʬʪʠ ʠ ʛʘʟʘ ʚ ʜʦʥʥʳʝ ʦʩʘʜʢʠ ʠ ʚʦʜʥʫʶ ʪʦʣʱʫ.  

ʈʘʙʦʪʳ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤ ʘʥʘʣʠʟʝ ʚʨʝʤʝʥʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʨʘʟʨʝʟʦʚ, ʚ 

ʩʦʧʦʩʪʘʚʣʝʥʠʷʭ ʭʘʨʘʢʪʝʨʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʨʫʧʧʦʚʦʛʦ ʩʦʩʪʘʚʘ ʞʠʜʢʠʭ ʥʝʬʪʝʧʦʜʦʙʥʳʭ 

ʭʣʦʨʦʬʦʨʤʝʥʥʳʭ ʙʠʪʫʤʦʠʜʦʚ, ʧʘʨʘʬʠʥʦʚ, ʤʝʪʘʥʘ ʠ ʩʫʤʤʳ ʝʛʦ ʛʦʤʦʣʦʛʦʚ, ʘ ʪʘʢʞʝ  ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʩʪʨʫʢʪʫʨʳ ʚʦʜʥʦʡ ʪʦʣʱʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʩʫʙʤʘʨʠʥʥʳʤʠ ʬʣʶʠʜʥʳʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʪʝʧʣʳʭ 

ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʚʦʜ ʠ ʛʘʟʦʚ.  

ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʝʨʝʥʥʦʛʦ ʧʨʦʛʥʦʟʘ ʥʘʣʠʯʠʷ ʟʘʣʝʞʝʡ ʥʝʬʪʠ ʠ ʛʘʟʘ ʚ ʨʘʟʨʝʟʝ 

ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ, ʨʘʟʛʨʫʞʘʶʱʠʭʩʷ ʚ ʨʝʘʣʴʥʦʤ ʨʝʞʠʤʝ ʚʨʝʤʝʥʠ, ʠ ʧʦʟʚʦʣʷʝʪ ʩʫʜʠʪʴ ʦʙ ʠʭ 

ʚʝʨʦʷʪʥʦʤ ʢʦʥʪʫʨʝ ʠ ʪʠʧʝ ʩ ʧʨʠʚʷʟʢʦʡ ʢ ʢʦʥʢʨʝʪʥʳʤ ʦʧʦʨʥʳʤ ʩʝʡʩʤʦʛʝʦʣʦʛʠʯʝʩʢʠʤ ʛʦʨʠʟʦʥʪʘʤ.  

ɺʩʝ ʨʘʙʦʪʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʚʦʜʠʣʠʩʴ ʜʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʣʫʙʦʢʦʛʦ ʧʦʠʩʢʦʚʦ-ʨʘʟʚʝʜʦʯʥʦʛʦ 

ʙʫʨʝʥʠʷ ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʣʦʢʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨʘʭ ʩ ʠʭ ʦʮʝʥʢʦʡ ʥʘ ʥʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ 

ʩʢʦʧʣʝʥʠʡ ʥʝʬʪʠ, ʛʘʟʘ ʠ ʛʘʟʦʢʦʥʜʝʥʩʘʪʘ ʚ ʨʘʟʨʝʟʝ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʵʪʦ 

ʧʦʜʪʚʝʨʞʜʘʣʦʩʴ ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʣʫʙʦʢʦʛʦ ʙʫʨʝʥʠʷ. ʆʧʳʪ ʤʥʦʛʦʣʝʪʥʠʭ ʢʦʤʧʣʝʢʩʥʳʭ ʛʝʦʣʦʛʦ-

ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʙʘʩʩʝʡʥʦʚ, ʘ ʪʘʢʞʝ ʧʨʠʚʝʜʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪ ʧʦʢʘʟʳʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʭ ʠ 

ʛʝʦʣʦʛʦ- ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʥʝʬʪʝʛʘʟʦʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ ʜʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʣʫʙʦʢʦʛʦ ʧʦʠʩʢʦʚʦ-ʨʘʟʚʝʜʦʯʥʦʛʦ ʙʫʨʝʥʠʷ.   

ɺ ʮʝʣʦʤ, ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʧʨʝʜʧʦʣʘʛʘʝʤʳʡ ʢʦʥʪʫʨ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʟʘʣʝʞʝʡ ʩ 

ʠʭ ʧʨʠʚʷʟʢʦʡ ʢ ʢʦʥʢʨʝʪʥʳʤ ʦʧʦʨʥʳʤ ʩʝʡʩʤʦʛʝʦʣʦʛʠʯʝʩʢʠʤ ʛʦʨʠʟʦʥʪʘʤ ʠ ʦʧʨʝʜʝʣʝʥʠʝʤ 

ʚʦʟʤʦʞʥʳʭ ʪʠʧʦʚ ʟʘʣʝʞʝʡ [ʊʢʘʯʝʥʢʦ, ɺʘʥʰʪʝʡʥ, 2018; ɹʫʨʣʠʥ, ʉʪʫʧʘʢʦʚʘ, 2000]. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʛʘʟʦʚʦʡ ʢʦʤʧʦʥʝʥʪʳ (ʤʝʪʘʥʘ ʠ ʝʛʦ ʛʦʤʦʣʦʛʦʚ) ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ 

ʧʨʦʙʦʦʪʙʦʨʘ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʚʳʜʝʣʷʣʘʩʴ ʛʘʟʦʚʘʷ ʢʦʤʧʦʥʝʥʪʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʚ ʥʝʡ ʩʦʜʝʨʞʘʥʠʷ ʋɺ ʛʘʟʦʚ (ʙʦʢʩʢʦʨʝʨʦʤ) ʠ CTD- ʟʦʥʜʠʨʦʚʘʥʠʷ ʚʦʜʥʦʡ ʪʦʣʱʠ ʩ 

ʦʪʙʦʨʦʤ ʧʨʦʙ ʚʦʜʳ ʠʟ ʧʨʠʜʦʥʥʦ-ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ ʚʦʜʥʦʡ ʪʦʣʱʠ ʚ ʨʝʡʩʝ ʅʀʉ çʀʚʘʥ ʇʝʪʨʦʚè 

ʚ ʦʢʪʷʙʨʝ 2016 ʚ ʇʝʯʦʨʩʢʦʤ ʤʦʨʝ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʣʠʮʝʥʟʠʦʥʥʳʭ ʫʯʘʩʪʢʘʭ çʂʦʣʴʩʢʠʡ-1è, çʂʦʣʴʩʢʠʡ-2è, 

çʂʦʣʴʩʢʠʡ-3è ʚ ʧʝʨʠʦʜ ʩ 25 ʦʢʪʷʙʨʷ ʧʦ 13 ʥʦʷʙʨʷ 2005 ʛ. ʚ ʨʝʡʩʝ ʅʀʉ çʀʚʘʥ ʇʝʪʨʦʚè 

(270 ʟʥʘʯʝʥʠʡ). ʉʫʜʥʦ ʦʩʥʘʱʝʥʦ ʥʝʦʙʭʦʜʠʤʳʤʠ ʣʝʙʝʜʢʘʤʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʠʭ 

ʨʘʙʦʪ ʠ ʦʧʨʦʙʦʚʘʥʠʷ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ. ʉʫʜʥʦ ʠʤʝʝʪ ʪʨʠ ʣʘʙʦʨʘʪʦʨʠʠ: ʛʝʦʣʦʛʠʯʝʩʢʘʷ, ʤʦʢʨʦʡ 

ʭʠʤʠʠ ʠ ʛʝʦʬʠʟʠʯʝʩʢʘʷ.  

ɺ ʧʝʨʠʦʜ ʵʢʩʧʝʜʠʮʠʠ ʚʳʧʦʣʥʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʨʘʙʦʪ: ʩʝʡʩʤʦʘʢʫʩʪʠʯʝʩʢʦʝ 

ʧʨʦʬʠʣʠʨʦʚʘʥʠʝ, ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʦʝ ʧʨʦʬʠʣʠʨʦʚʘʥʠʝ, ʩʲʝʤʢʘ ʤʦʨʩʢʦʛʦ ʜʥʘ ʛʠʜʨʦʣʦʢʘʪʦʨʦʤ 

ʙʦʢʦʚʦʛʦ ʦʙʟʦʨʘ, ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʢʣʶʯʘʶʱʠʝ: ʟʦʥʜʠʨʦʚʘʥʠʝ ʚʦʜʥʦʡ ʪʦʣʱʠ; 

ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʦʧʨʦʙʦʚʘʥʠʝ, ʚʢʣʶʯʘʶʱʝʝ: ʦʧʠʩʘʥʠʝ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ, ʦʪʙʦʨ ʧʨʦʙ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ 

ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʛʘʟʦʚʦʡ ʢʦʤʧʦʥʝʥʪʳ, ʦʪʙʦʨ ʧʨʦʙ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʥʘ ʣʶʤʠʥʠʩʮʝʥʪʥʦ-
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ʙʠʪʫʤʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟʘ ʞʠʜʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʦʪʙʦʨ ʧʨʦʙ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʥʘ ʘʥʘʣʠʟ ʞʠʜʢʠʭ 

(ʘʨʦʤʘʪʠʯʝʩʢʠʭ) ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʘ çʇʘʥʦʨʘʤʝè, ʦʪʙʦʨ ʧʨʦʙ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʥʘ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʠ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟʳ, ʦʪʙʦʨ ʧʨʦʙ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ 

ʉʦʨʛ, ʦʪʙʦʨ ʧʨʦʙ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʦʪʙʦʨ ʧʨʦʙ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ 

ʥʘ ʠʟʤʝʨʝʥʠʝ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʧʨʦʙʦʚʘʥʠʝ ʧʨʠʜʦʥʥʦʡ ʚʦʜʳ, ʚʢʣʶʯʘʶʱʝʝ: ʦʪʙʦʨ ʧʨʦʙ 

ʚʦʜʳ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʛʘʟʦʚʦʡ ʢʦʤʧʦʥʝʥʪʳ; ʦʪʙʦʨ ʧʨʦʙ ʚʦʜʳ ʜʣʷ ʘʥʘʣʠʟʘ ʩʫʤʤʘʨʥʦʛʦ ʩʦʩʪʘʚʘ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʞʠʜʢʠʭ (ʘʨʦʤʘʪʠʯʝʩʢʠʭ) ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʚʦʜʝ ʥʘ çʇʘʥʦʨʘʤʝè; ʦʪʙʦʨ ʧʨʦʙ ʚʦʜʳ 

ʥʘ ʚʳʜʝʣʝʥʠʝ ʚʟʚʝʰʝʥʥʦʡ ʠ ʨʘʩʪʚʦʨʝʥʥʦʡ ʬʦʨʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ; ʦʪʙʦʨ ʧʨʦʙ 

ʚʦʜʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ pH; ʦʪʙʦʨ ʧʨʦʙ ʚʦʜʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ Hg. 

ʃʠʮʝʥʟʠʦʥʥʳʝ ʫʯʘʩʪʢʠ çʂʦʣʴʩʢʠʡ-1è, çʂʦʣʴʩʢʠʡ-2è, çʂʦʣʴʩʢʠʡ-3è (ʥʠʞʝ ʧʦ ʪʝʢʩʪʫ ʦʥʠ 

ʦʙʦʟʥʘʯʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢʘʢ ʂ-1, ʂ-2 ʠ ʂ-3) ʨʘʩʧʦʣʦʞʝʥʳ, ʚ ʦʩʥʦʚʥʦʤ, ʚ ʧʨʝʜʝʣʘʭ ʩʝʚʝʨʥʦʛʦ 

ʩʢʣʦʥʘ ʂʦʣʴʩʢʦʛʦ (ʅʦʨʜʢʘʧʩʢʦʛʦ) ʞʝʣʦʙʘ. 

ʋʯʘʩʪʢʠ ʜʝʪʘʣʠʟʘʮʠʠ ʉ1, ʉ9 ʠ ʉ12, ʚ ʦʩʥʦʚʥʦʤ, ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʟʦʥʝ ʪʨʘʥʟʠʪʘ, ʢʘʢ 

ʥʠʩʭʦʜʷʱʠʭ, ʪʘʢ ʠ ʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʚ 

ʩʣʫʯʘʝ ʧʦʩʪʫʧʣʝʥʠʷ ʟʜʝʩʴ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʧʨʠʜʦʥʥʫʶ ʩʨʝʜʫ ʚ ʟʦʥʝ ʜʚʠʞʝʥʠʷ 

ʘʪʣʘʥʪʠʯʝʩʢʠʭ ʚʦʜ, ʚʦʟʤʦʞʝʥ ʨʘʟʥʦʩ ʟʘʛʨʷʟʥʝʥʠʡ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʩʩʪʦʷʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ, ʚ 

ʮʝʥʪʨʘʣʴʥʳʝ ʨʘʡʦʥʳ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ. ɼʦʣʠʥʦʦʙʨʘʟʥʳʝ ʧʦʥʠʞʝʥʠʷ ʥʘ ʩʢʣʦʥʝ ʩʧʦʩʦʙʥʳ 

ʚʳʧʦʣʥʷʪʴ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʥʘʥʦʩʦʚ ʚʥʠʟ ʧʦ ʩʢʣʦʥʫ, ʚ ʠʭ ʫʩʪʴʷʭ ʚʦʟʤʦʞʥʦ 

ʥʘʢʦʧʣʝʥʠʝ ʚʝʱʝʩʪʚʘ, ʧʦʩʪʫʧʠʚʰʝʛʦ, ʚ ʪʦʤ ʯʠʩʣʝ, ʩ ʄʫʨʤʘʥʩʢʦʡ ʙʘʥʢʠ. ɼʥʠʱʝ ʞʝʣʦʙʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʝʛʠʦʥʘʣʴʥʫʶ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʣʦʚʫʰʢʫ ʦʩʘʜʢʦʚ, ʥʘ ʵʪʦʤ ʬʦʥʝ 

ʣʦʢʘʣʴʥʳʝ ʚʧʘʜʠʥʳ ʠ ʟʘʧʘʜʠʥʳ ʚ ʜʥʠʱʝ ʞʝʣʦʙʘ ʷʚʣʷʶʪʩʷ ʢʦʥʝʯʥʳʤʠ ʧʨʝʜʝʣʴʥʳʤʠ ʟʘʤʢʥʫʪʳʤʠ 

ʣʦʚʫʰʢʘʤʠ, ʛʜʝ ʢʦʥʮʝʥʪʨʠʨʫʶʱʘʷ ʬʫʥʢʮʠʷ ʨʝʣʴʝʬʘ ʧʨʦʷʚʣʝʥʘ ʥʘʠʙʦʣʝʝ ʷʨʢʦ. 

ɺʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ʩʝʚʝʨʥʦʛʦ ʩʢʣʦʥʘ ʂʦʣʴʩʢʦʛʦ ʞʝʣʦʙʘ (ʙʨʦʚʢʘ) ʚ ʨʘʡʦʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʧʦʣʠʛʦʥʦʚ ʧʨʦʭʦʜʠʪ ʥʘ ʛʣʫʙʠʥʘʭ 130-150 ʤ, ʘ ʦʪʤʝʪʢʠ ʦʩʥʦʚʘʥʠʷ ʩʢʣʦʥʘ ʩʦʩʪʘʚʣʷʶʪ 180-200 ʤ, 

ʚʦʟʨʘʩʪʘʷ, ʘ ʚ ʛʨʘʥʠʮʘʭ ʧʦʣʠʛʦʥʘ ʂ-1 ʜʦ 210-220 ʤ. ʋʢʣʦʥʳ ʜʥʘ ʚ ʧʨʝʜʝʣʘʭ ʩʢʣʦʥʘ ʚ ʩʨʝʜʥʝʤ 

ʩʦʩʪʘʚʣʷʶʪ 0,003-0,005, ʨʝʞʝ ʜʦ 0,008.  

ʅʘʠʙʦʣʝʝ ʢʨʫʪʦʡ ʷʚʣʷʝʪʩʷ ʩʨʝʜʥʷʷ ʯʘʩʪʴ ʩʢʣʦʥʘ. ʅʘ ʣʦʢʘʣʴʥʳʭ ʦʪʨʝʟʢʘʭ, ʫʢʣʦʥʳ ʤʦʛʫʪ 

ʧʨʝʚʦʩʭʦʜʠʪʴ ʫʢʘʟʘʥʥʳʝ ʟʥʘʯʝʥʠʷ. ʉʢʣʦʥ ʨʘʟʚʠʪ, ʚ ʦʩʥʦʚʥʦʤ, ʥʘ ʧʦʨʦʜʘʭ ʩʨʝʜʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ 

ʪʨʠʘʩʘ, ʧʝʨʝʢʨʳʪʳʭ ʯʝʪʚʝʨʪʠʯʥʳʤʠ (ʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʳʤʠ) ʦʙʨʘʟʦʚʘʥʠʷʤʠ [ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷé, 

2000]. ʄʦʱʥʦʩʪʴ ʧʦʩʣʝʜʥʠʭ ʩʦʩʪʘʚʣʷʝʪ 25-50 ʤ, ʠʟʨʝʜʢʘ ʚʦʟʨʘʩʪʘʷ ʚ ʩʪʦʨʦʥʫ ʄʫʨʤʘʥʩʢʦʡ 

ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʜʦ 75 ʤ. ʀʩʢʣʶʯʝʥʠʝʤ ʷʚʣʷʶʪʩʷ ʨʘʡʦʥʳ, ʛʜʝ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ 

ʥʘʨʫʰʝʥʘ ʵʨʦʟʠʦʥʥʳʤʠ ʧʘʣʝʦʚʨʝʟʘʤʠ. ɺ ʪʘʢʠʭ ʚʨʝʟʘʭ ʥʝ ʪʦʣʴʢʦ ʚʦʟʨʘʩʪʘʝʪ ʤʦʱʥʦʩʪʴ ʥʦʚʝʡʰʠʭ 

ʦʪʣʦʞʝʥʠʡ, ʥʦ ʠ ʨʘʩʰʠʨʷʝʪʩʷ ʠʭ ʚʦʟʨʘʩʪʥʦʡ ʜʠʘʧʘʟʦʥ, ʧʦʩʢʦʣʴʢʫ ʚ ʦʩʥʦʚʘʥʠʠ ʚʳʧʦʣʥʝʥʠʷ ʚʨʝʟʦʚ 

ʧʦʷʚʣʷʶʪʩʷ ʧʣʠʦʮʝʥʦʚʳʝ ʦʩʘʜʢʠ. ʄʦʱʥʦʩʪʴ ʧʦʩʣʝʜʥʠʭ ʩʦʩʪʘʚʣʷʝʪ 60-80 ʤ, ʘ ʦʙʱʘʷ ʤʦʱʥʦʩʪʴ 

ʦʩʘʜʢʦʚ ʚʦ ʚʨʝʟʘʭ ʜʦʩʪʠʛʘʝʪ 150 ʤ ʠ ʙʦʣʝʝ [ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷé, 2000; ɾʫʨʘʚʣʝʚ ʠ ʜʨ., 2003].  
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ʆʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʪʘʢʠʭ ʚʨʝʟʦʚ ʧʝʨʝʩʝʢʘʝʪ ʫʯʘʩʪʦʢ ʜʝʪʘʣʠʟʘʮʠʠ ʉ-9 ʩ ʩʝʚʝʨʦ-

ʟʘʧʘʜʘ ʥʘ ʶʛʦ-ʚʦʩʪʦʢ, ʠʩʧʳʪʳʚʘʷ ʠʟʛʠʙ ʚ ʧʣʘʥʝ. ɻʦʣʦʮʝʥʦʚʳʝ ʦʩʘʜʢʠ ʥʘ ʄʫʨʤʘʥʩʢʦʡ 

ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʦʪʩʫʪʩʪʚʫʶʪ, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ ʦʙʩʪʘʥʦʚʢʝ ʨʘʟʤʳʚʘ ʠ ʧʝʨʝʤʳʚʘ. ʅʘ ʩʢʣʦʥʘʭ ʞʝʣʦʙʘ 

ʦʥʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʥʝ ʧʦʚʩʝʤʝʩʪʥʦ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ, ʚ ʥʠʞʥʠʭ ʯʘʩʪʷʭ ʩʢʣʦʥʘ ʠ ʚ ʜʥʠʱʝ ʞʝʣʦʙʘ ʠʭ 

ʤʦʱʥʦʩʪʴ ʚʦʟʨʘʩʪʘʝʪ. 

ɺ ʂʦʣʴʩʢʦʤ ʟʘʣʠʚʝ ʚʩʝʛʦ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ 11 ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʭ ʧʨʦʬʠʣʝʡ ʛʣʫʙʦʢʦʚʦʜʥʳʤ 

ʛʠʜʨʦʣʦʢʘʪʦʨʦʤ ʙʦʢʦʚʦʛʦ ʦʙʟʦʨʘ, ʦʙʱʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 175,0 ʧʛ ʢʤ. 

ʇʨʦʬʠʣʠ ʩʝʡʩʤʦʘʢʫʩʪʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʥʘ ʪʨʝʭ ʧʦʣʠʛʦʥʘʭ, 

ʩʦʦʙʨʘʟʫʷʩʴ ʧʨʦʩʪʠʨʘʥʠʝʤ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ. ɺʩʝʛʦ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʜʝʚʷʪʴ 

ʩʝʡʩʤʦʘʢʫʩʪʠʯʝʩʢʠʭ ʧʨʦʬʠʣʝʡ ʦʙʱʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 202,5 ʧʛ ʢʤ. 

ʎʝʣʴʶ ʛʣʫʙʦʢʦʚʦʜʥʦʡ ʛʠʜʨʦʣʦʢʘʮʠʦʥʥʦʡ ʩʲʝʤʢʠ ʷʚʣʷʣʩʷ ʧʦʠʩʢ ʦʙʲʝʢʪʦʚ (ʩʪʨʫʢʪʫʨ), 

ʩʚʷʟʘʥʥʳʭ ʩ ʦʯʘʛʘʤʠ ʨʘʟʛʨʫʟʢʠ ʬʣʶʠʜʦʚ ʠʣʠ ʛʘʟʘ, ʘ ʪʘʢʞʝ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʜʥʘ. ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʦʧʨʦʙʦʚʘʥʠʷ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: ʧʝʨʚʦʝ ï 

ʦʧʨʦʙʦʚʘʥʠʝ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʩ ʮʝʣʴʶ ʚʳʜʝʣʝʥʠʷ ʛʘʟʦʚʦʡ ʢʦʤʧʦʥʝʥʪʳ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ, 

ʚʪʦʨʦʝ ï ʠʥʞʝʥʝʨʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ. ʆʧʨʦʙʦʚʘʥʠʝ ʧʨʠʜʦʥʥʦʡ 

ʚʦʜʳ (ʨʠʩʫʥʦʢ 2.1.5) ʧʨʠ ʢʦʤʧʣʝʢʩʥʳʭ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ 

ʢʘʞʜʦʡ ʩʪʘʥʮʠʠ 5-ʪʠ ʣʠʪʨʦʚʳʤ ʙʘʪʦʤʝʪʨʦʤ ʚʳʧʦʣʥʝʥʥʳʤ ʠʟ ʠʥʝʨʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʀʟ ʙʘʪʦʤʝʪʨʘ 

ʦʪʙʠʨʘʣʠʩʴ ʧʨʦʙʳ ʚʦʜʳ ʜʣʷ ʜʝʛʘʟʘʮʠʠ, ʦʙʲʝʤ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʣʷʣ 1 ʣʠʪʨ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʠʟ 

ʙʘʪʦʤʝʪʨʘ ʦʪʙʠʨʘʣʠʩʴ ʧʨʦʙʳ ʚʦʜʳ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʡ ʞʠʜʢʠʭ (ʘʨʦʤʘʪʠʯʝʩʢʠʭ) 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʘ çʇʘʥʦʨʘʤʝè, ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ pH ʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ Hg ʚ ʩʪʘʮʠʦʥʘʨʥʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ. ɼʣʷ ʦʮʝʥʢʠ ʩʦʜʝʨʞʘʥʠʡ ʚ ʧʨʠʜʦʥʥʦʡ ʚʦʜʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʚʟʚʝʰʝʥʥʦʡ ʠ 

ʨʘʩʪʚʦʨʝʥʥʦʡ ʬʦʨʤʘʭ ʠ ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʡ ʙʠʦʛʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠ ʦʧʨʦʙʦʚʘʥʠʠ 

ʧʨʠʜʦʥʥʦʡ ʚʦʜʳ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 10-ʪʠ ʣʠʪʨʦʚʳʡ ʙʘʪʦʤʝʪʨ, ʚʳʧʦʣʥʝʥʥʳʡ ʠʟ ʠʥʝʨʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʪʙʠʨʘʣʦʩʴ ʧʷʪʴ ʣʠʪʨʦʚ ʚʦʜʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʜʝʨʞʘʥʠʡ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, 

ʦʜʠʥ ʣʠʪʨ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʙʠʦʛʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, 100 ʤʣ ʜʣʷ ʘʥʘʣʠʟʘ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʨʪʫʪʠ ʠ 200 ʤʣ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʡ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ɺ ʧʨʦʙʘʭ 

ʚʦʜʳ ʠʟʤʝʨʷʣʠʩʴ ʟʥʘʯʝʥʠʷ pH. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠ ̫ ʞʠʜʢʠʭ (ʘʨʦʤʘʪʠʯʝʩʢʠʭ) 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʧʨʠʜʦʥʥʦʡ ʚʦʜʝ ʧʨʠʤʝʥʝʥʘ  ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʘ ̫ ʌɻɹʋ 

çɺʅʀʀʆʢʝʘʥʛʝʦʣʦʛʠʷè ʤʝʪʦʜʠʢʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʧʝʢʪʨʦʬʣʶʦʨʝʩʮʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ 

çʇʘʥʦʨʘʤʘè. ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʙʠʦʛʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʥʠʪʨʘʪʳ, 

ʥʠʪʨʠʪʳ, ʬʦʩʬʘʪʳ ʨʘʩʪʚʦʨʝʥʥʳʡ ʢʨʝʤʥʠʡ (ʤʦʥʦ- ʠ ʜʠʩʠʣʠʢʘʪʦʚ) ʚ ʧʨʠʜʦʥʥʦʡ ʚʦʜʝ. ʇʨʠ 

ʚʳʜʝʣʝʥʠʠ ʨʘʩʪʚʦʨʝʥʥʳʭ ʬʦʨʤ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʬʠʣʴʪʨʘʮʠʷ ʧʨʦʙ ʧʨʠʜʦʥʥʦʡ ʚʦʜʳ ʯʝʨʝʟ 

ʷʜʝʨʥʳʝ ʬʠʣʴʪʨʳ ʜʣʷ ʦʩʘʞʜʝʥʠʷ ʚʟʚʝʰʝʥʥʦʡ ʬʦʨʤʳ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʧʨʝʜʝʣʝʥʠʝʤ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ ʚʦ ʚʟʚʝʰʝʥʥʦʡ ʠ ʨʘʩʪʚʦʨʝʥʥʦʡ ʬʦʨʤʘʭ ʚ ʩʪʘʮʠʦʥʘʨʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ.  
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ɺ ʮʝʣʷʭ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʨʤʦʭʘʣʠʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʚʦʜ ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚʜʦʣʴ 

ʧʨʦʬʠʣʝʡ ʥʘ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʷʭ ʚʳʧʦʣʥʷʣʦʩʴ ʚʝʨʪʠʢʘʣʴʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ʚʦʜʥʦʡ ʪʦʣʱʠ 

ʠ ʧʨʦʙʦʦʪʙʦʨ ʚʦʜʳ ʩ ʧʨʠʜʦʥʥʦʛʦ ʛʦʨʠʟʦʥʪʘ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʪʝʨʤʦʭʘʣʠʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʜ 

ʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 

ʩʣʫʞʠʣ ʧʨʦʬʠʣʦʛʨʘʬ Seacat SBE 19 plus ʩ ʜʘʪʯʠʢʦʤ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ SBE 43 

(ʧʨʦʠʟʚʦʜʠʪʝʣʴ SeaBird Electronics, Inc., ʉʐɸ). ʇʨʠʙʦʨʳ ʧʦʜʦʙʥʦʛʦ ʪʠʧʘ ʦʬʠʮʠʘʣʴʥʦ 

ʫʪʚʝʨʞʜʝʥʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʦʡ ʢʦʤʠʩʩʠʝʡ ʧʨʠ ʖʥʝʩʢʦ (IOC) ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʠʙʦʨʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʪʦʯʥʦʩʪʠ ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

ɿʦʥʜʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʷʣʦʩʴ, ʧʦʩʣʝ ʪʦʛʦ ʢʘʢ ʩʫʜʥʦ ʣʦʞʠʣʦʩʴ ʚ ʜʨʝʡʬ, ʩʢʦʨʦʩʪʴ ʩʧʫʩʢʘ ʩʦʩʪʘʚʣʷʣʘ 

0,4-0,7 ʤ/ʩ (ʧʦ ʠʥʩʪʨʫʢʮʠʠ ï ʜʦ 1 ʤ/ʩ), ʯʘʩʪʦʪʘ ʦʧʨʦʩʘ ʜʘʪʯʠʢʦʚ ï 4 ɻʮ, ʧʝʨʠʦʜ ʦʩʨʝʜʥʝʥʠʷ ï 1 ʩ.  

 

 

 

ʈʠʩʫʥʦʢ 2.1.5. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʪʘʥʮʠʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʦʧʨʦʙʦʚʘʥʠʷ  

[ʧʦ ʜʘʥʥʳʤ ʌɻɹʋ çɺʅʀʀʆʢʝʘʥʛʝʦʣʦʛʠʷè] 

 

ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʦʧʨʦʙʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʜʝʛʘʟʘʮʠʝʡ 

ʧʨʦʙ ʠ ʦʧʨʝʜʝʣʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʡ ʤʝʪʘʥʘ ʠ ʝʛʦ ʛʦʤʦʣʦʛʦʚ ʚ ʛʘʟʦʚʦʡ ʬʘʟʝ. ʆʙʨʘʙʦʪʘʥʥʳʝ 

ʜʘʥʥʳʝ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ ʠ ʛʨʘʬʠʢʠ ʧʨʠʚʝʜʝʥʳ ʚ ʇʨʠʣʦʞʝʥʠʠ ɹ. 
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ʊʘʢʞʝ ʧʨʠ ʧʦʤʦʱʠ ʛʣʫʙʦʢʦʚʦʜʥʦʡ ʛʠʜʨʦʣʦʢʘʮʠʦʥʥʦʡ ʩʲʝʤʢʠ ʧʨʦʚʦʜʠʣʩʷ ʧʦʠʩʢ ʦʙʲʝʢʪʦʚ 

(ʩʪʨʫʢʪʫʨ), ʩʚʷʟʘʥʥʳʭ ʩ ʦʯʘʛʘʤʠ ʨʘʟʛʨʫʟʢʠ ʬʣʶʠʜʦʚ ʠʣʠ ʛʘʟʘ, ʘ ʪʘʢʞʝ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʥʘ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʢʦʥʮʝʩʩʠʦʥʥʳʭ ʧʣʦʱʘʜʝʡ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʦʥʘʣʴʥʦʩʪʴʶ, ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʛʣʫʙʠʥʦʡ ʤʦʨʷ ʠ ʨʝʣʴʝʬʦʤ 

ʜʥʘ, ʘ ʪʘʢʞʝ ʧʦʜʚʦʜʥʳʤʠ ʪʝʯʝʥʠʷʤʠ ʠ ʩʝʡʩʤʠʯʥʦʩʪʴʶ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʨʘʥʥʝʜʠʘʛʝʥʝʪʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʦʩʘʜʢʘʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʢʘʢ 

ʠʩʪʦʯʥʠʢʘ ʧʦʩʪʫʧʣʝʥʠʷ ʤʝʪʘʥʘ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʣʠʪʦʬʘʮʠʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ. ʊʘʢ, ʧʦʣʷ 

ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʠʣʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʧʝʩʯʘʥʳʝ ʧʨʦʩʣʦʠ ʠ ʣʠʥʟʳ, 

ʧʨʠʫʨʦʯʝʥʳ ʢ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʣʦʚʫʰʢʘʤ ʥʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤ ʩʢʣʦʥʝ ʠ ʢ ʝʛʦ ʧʦʜʥʦʞʴʶ, ʘ 

ʪʘʢʞʝ ʢ ʫʩʪʫʧʘʤ ʚ ʨʝʣʴʝʬʝ ʜʥʘ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʟʣʦʤʥʦʡ ʪʝʢʪʦʥʠʢʦʡ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʣʘ ʨʘʟʛʨʫʟʢʘ 

ʚʟʚʝʩʝʥʝʩʫʱʠʭ ʧʦʪʦʢʦʚ. ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʧʨʦʙʘʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ 

ʦʧʨʝʜʝʣʷʣʠʩʴ ʟʥʘʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ (ʉʦʨʛ) ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʦʮʝʥʢʠ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʤʝʪʘʥʘ ʧʨʠ ʨʘʟʣʦʞʝʥʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ. ʈʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʘʩʯʝʪʘ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʤʝʪʘʥʦʚʳʭ ʨʘʟʛʨʫʟʦʢ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ (ʉʦʨʛ) ʠ ʢʘʨʙʦʥʘʪʥʦʛʦ (ʉʢʘʨʙ) ʫʛʣʝʨʦʜʘ ʧʨʦʚʦʜʠʣʠ 

ʤʝʪʦʜʦʤ ʂʥʦʧʘ (ʭʠʤʠʯʝʩʢʦʝ ʩʞʠʛʘʥʠʝ). ʄʘʪʝʨʠʘʣʦʤ ʧʦʩʣʫʞʠʣʠ ʦʩʘʜʢʠ, ʦʪʦʙʨʘʥʥʳʝ ʚ ʨʘʟʣʠʯʥʳʝ 

ʛʦʜʳ ʚ ʨʝʡʩʘʭ ʅʀʉ ñɸʢʘʜʝʤʠʢ ʂʘʨʧʠʥʩʢʠʡò (1991ʛ), ñɻʝʦʣʦʛ ʌʝʨʩʤʘʥò (1992, 1993ʛʛ.), 

ñʇʨʦʬʝʩʩʦʨ ʃʦʛʘʯʝʚò (1994ʛ), çʗʢʦʚ ʉʤʠʨʥʠʮʢʠʡè (1995), çʀʚʘʥ ʇʝʪʨʦʚè(2001, 2002ʛʛ.), ʅʕʉ 

çʄʠʭʘʠʣ ʉʦʤʦʚè (2003ʛ),  ɻʠʉʋ çɻʠʜʨʦʣʦʛè (2002, 2005ʛʛ.) ʠ ʨʷʜʘ ʜʨʫʛʠʭ (ʜʘʣʝʝ ï ʤʥʦʛʦʣʝʪʥʠʝ 

ʥʘʙʣʶʜʝʥʠʷ). 

ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʧʨʦʮʝʜʫʨʘ ʠʟʫʯʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ (ʆɺ) ʚʢʣʶʯʘʣʘ: ʵʢʩʪʨʘʢʮʠʶ 

ʙʠʪʫʤʦʠʜʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ ʠʭ ʛʨʫʧʧʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʝ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩ 

ʚʳʜʝʣʝʥʠʝʤ ʩʫʤʤʳ ʤʝʪʘʥʦ-ʥʘʬʪʝʥʦʚʦʡ ʠ ʘʨʦʤʘʪʠʯʝʩʢʦʡ ʬʨʘʢʮʠʡ ʋɺ, ɻʍ-ʄʉ ʘʥʘʣʠʟ ʥ-ʘʣʢʘʥʦʚ, 

ʮʠʢʣʠʯʝʩʢʠʭ ʠ ʧʦʣʠʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. 

ɺ 1994 ʛ. ʚ ʨʘʤʢʘʭ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʦʛʨʘʤʤʳ ñʋʛʣʝʚʦʜʦʨʦʜʥʳʡ ʤʦʥʠʪʦʨʠʥʛ 

ɸʥʪʘʨʢʪʠʜʳò, ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ɹʨʠʪʘʥʩʢʦʡ ɸʥʪʘʨʢʪʠʯʝʩʢʦʡ ʉʣʫʞʙʦʡ (ʂʝʤʙʨʠʜʞ, 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ), ʜʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʨʦʰʣʘ ʠʥʪʝʨʢʘʣʠʙʨʦʚʢʫ. ɺ 2005 ʛ.  ʤʝʪʦʜʠʢʘ ʧʨʦʰʣʘ 

ʧʦʚʪʦʨʥʫʶ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʠʥʪʝʨʢʘʣʠʙʨʦʚʢʫ ʚ ʭʦʜʝ ʧʦʜʛʦʪʦʚʢʠ ñAMAP 2006 Oil and Gas 

Assessment Reportò. ɺ 2001 ʠ 2005 ʛʛ. ʤʝʪʦʜʠʢʘ ʙʳʣʘ ʘʢʢʨʝʜʠʪʦʚʘʥʘ ɻʦʩʩʪʘʥʜʘʨʪʦʤ ʈʦʩʩʠʠ 

(  ̄ ʈʆʉʉ RU.0001. 512785 ʦʪ 18.07.2001 ʛ.). 

ɺ ʧʝʨʝʯʝʥʴ ʠʟʫʯʘʝʤʳʭ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚʭʦʜʷʪ ʪʦʣʴʢʦ ʪʝ, ʢʦʪʦʨʳʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʟʘʣʝʞʘʭ ʥʝʬʪʠ ʠ ʛʘʟʘ, ʪ.ʝ. ʷʚʣʷʶʪʩʷ ʧʨʷʤʳʤʠ ʤʠʛʨʘʮʠʦʥʥʳʤʠ 

ʠʥʜʠʢʘʪʦʨʘʤʠ ʠʭ ʩʢʦʧʣʝʥʠʡ ï ʵʪʦ ʛʘʟʦʦʙʨʘʟʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ ʦʪ ʤʝʪʘʥʘ ʜʦ ʧʝʥʪʘʥʘ 

ʚʢʣʶʯʠʪʝʣʴʥʦ. ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʷʚʣʷʣʩʷ ʘʥʘʣʠʟ ʩʚʷʟʠ ʧʣʦʱʘʜʠ ʩʪʨʫʢʪʫʨ (ʫʯʘʩʪʢʦʚ) ʠ 
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ʛʘʟʦʥʘʩʳʱʝʥʥʦʩʪʠ. ɺ ʠʪʦʛʝ ʙʳʣʠ ʦʙʦʙʱʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʛʘʟʦʤʝʪʨʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʩʦʟʜʘʥʘ 

ʮʠʬʨʦʚʘʷ ʙʘʟʘ ʛʠʜʨʦʛʘʟʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦ ʠʟʫʯʘʝʤʳʤ ʫʯʘʩʪʢʘʤ. 

ʇʨʦʙʦʦʪʙʦʨ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ (ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʭʝʤʳ ʦʧʨʦʙʠʨʦʚʘʥʠʷ ʧʦ ʜʘʥʥʳʤ 

 ʌɻɹʋ çɺʅʀʀʆʢʝʘʥʛʝʦʣʦʛʠʷè) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ 

(ʙʦʢʩʢʦʨʝʨ, ʛʨʝʡʬʝʨ, ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʘʷ, ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʠ ʚʠʙʨʦʧʦʨʰʥʝʚʘʷ ʪʨʫʙʢʠ), 

ʩʦʚʤʝʱʝʥʥʳʤʠ ʩ ʙʘʪʦʤʝʪʨʘʤʠ ʠʟ ʠʥʝʨʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʦʪʙʦʨʘ ʧʨʦʙ ʚʦʜʳ ʠʟ ʧʨʠʜʦʥʥʦ-

ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ ʚʦʜʥʦʡ ʪʦʣʱʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʭʝʤʘʤʠ (ʨʠʩʫʥʢʠ 2.1.6.ï 2.1.8).  

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʙʦʨʪʫ ʩʫʜʥʘ ʧʨʦʚʦʜʠʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʘ, 

ʚʢʣʶʯʘʶʱʘʷ ʜʝʛʘʟʘʮʠʶ ʠ ʭʣʦʨʦʬʦʨʤʝʥʥʫʶ ʵʢʩʪʨʘʢʮʠʶ ʞʠʜʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʋɺɾ) ʠʟ ʧʨʦʙ 

ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʠ ʚʦʜʳ, ʘ ʪʘʢʞʝ ʩʫʤʤʘʨʥʦʝ ʬʣʫʦʨʝʩʮʝʥʪʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʷ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʠ 

ʚʦʜʳ.  

 

 

ʈʠʩʫʥʦʢ 2.1.6. ʉʭʝʤʘ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʦʧʨʦʙʦʚʘʥʠʷ ʥʘ ʩʪʨʫʢʪʫʨʝ ˉ 1  

 

 

ʈʠʩʫʥʦʢ 2.1.7. ʉʭʝʤʘ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʦʧʨʦʙʦʚʘʥʠʷ ʥʘ ʩʪʨʫʢʪʫʨʝ ˉ 9 
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ʈʠʩʫʥʦʢ 2.1.8. ʉʭʝʤʘ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʦʧʨʦʙʦʚʘʥʠʷ ʥʘ ʩʪʨʫʢʪʫʨʝ ˉ 12  

 

 

 

ʈʠʩʫʥʦʢ 2.1.9. ʈʘʟʨʝʟ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʦʪʦʙʨʘʥʥʳʭ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʪʨʫʙʢʦʡ.  

ʌʦʪʦ: ʌɻɹʋ çɺʅʀʀʆʢʝʘʥʛʝʦʣʦʛʠʷè 

 

ʆʩʥʦʚʳ ʤʝʪʦʜʠʢʠ ʛʝʦʣʦʛʦ-ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʥʦʛʦʢʨʘʪʥʦ 

ʘʧʨʦʙʠʨʦʚʘʣʠʩʴ ʠ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʚʳʷʚʣʝʥʠʠ ʤʠʛʨʠʨʫʶʱʠʭ ʠʟ ʩʢʦʧʣʝʥʠʡ ʥʝʬʪʠ ʠ ʛʘʟʘ ʚ ʨʘʟʨʝʟʝ 

ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʵʧʠʛʝʥʝʪʠʯʥʳʭ ʘʥʦʤʘʣʠʡ ʞʠʜʢʠʭ ʠ ʛʘʟʦʦʙʨʘʟʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʧʦʟʜʥʝ-

ʯʝʪʚʝʨʪʠʯʥʳʭ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʠ ʚ ʚʦʜʝ ʠʟ ʧʨʠʜʦʥʥʦ-ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ ʚʦʜʥʦʡ ʪʦʣʱʠ ʚʧʣʦʪʴ ʜʦ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʤʠʢʨʦʩʣʦʷ. 

ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʩʦʧʫʪʩʪʚʫʶʱʝʝ ʠʟʫʯʝʥʠʝ ʛʠʜʨʦʬʠʟʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʪʨʫʢʪʫʨʳ 

ʚʩʝʡ ʚʦʜʥʦʡ ʪʦʣʱʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʚʣʠʷʥʠʝʤ ʬʣʶʠʜʥʳʭ ʩʫʙʤʘʨʠʥʥʳʭ ʨʘʟʛʨʫʟʦʢ ʥʝʬʪʷʥʳʭ ʠ 

ʛʘʟʦʦʙʨʘʟʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʦʪʨʘʞʘʶʱʠʭ ʥʘʣʠʯʠʝ ʟʘʣʝʞʝʡ ʚ ʨʘʟʨʝʟʝ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ, ʚ 

ʨʝʘʣʴʥʦʤ ʨʝʞʠʤʝ ʚʨʝʤʝʥ, ʯʪʦʙʳ ʩʫʜʠʪʴ ʦ ʨʝʘʣʴʥʦʡ ʥʝʬʪʷʥʦʡ ʠʣʠ ʛʘʟʦʚʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʟʘʣʝʞʝʡ ʚ ʢʦʥʢʨʝʪʥʦʡ ʣʦʢʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʝ.  

ɺ ʮʝʣʦʤ, ʚ ʤʝʪʦʜʠʯʝʩʢʦʤ ʧʣʘʥʝ ʤʦʨʩʢʠʝ ʵʢʩʧʝʜʠʮʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʢʣʘʜʳʚʘʶʪʩʷ ʠʟ 

ʜʚʫʭ ʵʪʘʧʦʚ, ʧʝʨʚʳʡ ʵʪʘʧ ï ʨʝʛʠʦʥʘʣʴʥʦ-ʨʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʳʡ ʧʨʦʚʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʙʘʩʩʝʡʥʦʚ ʧʦ ʧʨʦʬʠʣʷʤ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ 2D ʩʠʥʭʨʦʥʥʦ ʠʣʠ ʧʦ ʨʘʥʝʝ 
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ʧʨʦʚʝʜʝʥʥʳʤ ʧʨʦʬʠʣʷʤ. ʈʘʙʦʪʳ ʥʘ ʢʘʞʜʦʤ ʩʝʡʩʤʠʯʝʩʢʦʤ ʧʨʦʬʠʣʝ ʥʘʯʠʥʘʶʪʩʷ ʩ ʧʨʦʚʝʜʝʥʠʷ 

ʦʧʝʨʝʞʘʶʱʠʭ ʧʨʦʙʦʦʪʙʦʨ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ ʠ ʤʥʦʛʦʣʫʯʝʚʦʛʦ 

ʵʭʦʣʦʪʠʨʦʚʘʥʠʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʨʝʣʴʝʬʘ ʠ ʚʳʷʚʣʝʥʠʷ ʫʯʘʩʪʢʦʚ ʜʥʘ ʠ ʚ ʧʨʠʜʦʥʥʦʡ ʚʦʜʥʦʡ ʤʘʩʩʝ ʩ 

ʧʨʠʟʥʘʢʘʤʠ ʩʫʙʤʘʨʠʥʥʳʭ ʨʘʟʛʨʫʟʦʢ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʚʦʜ ʠ ʛʘʟʦʚ. ʀʭ ʮʝʣʝʚʦʝ ʥʘʟʥʘʯʝʥʠʝ ï 

ʫʪʦʯʥʝʥʠʝ ʨʝʛʫʣʷʨʥʦʛʦ ʰʘʛʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʪʘʥʮʠʡ ʢʦʤʧʣʝʢʩʥʦʛʦ ʛʝʦʣʦʛʦ-ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʦʛʦ 

ʧʨʦʙʦʦʪʙʦʨʘ ʩ ʦʭʚʘʪʦʤ ʚʳʩʦʢʦʘʤʧʣʠʪʫʜʥʳʭ ʘʢʫʩʪʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʡ, çʧʦʢʤʘʨʦʢè ʠ çʛʘʟʦʚʳʭ 

ʬʘʢʝʣʦʚè.  

ʂʦʤʧʣʝʢʩʥʳʡ ʧʨʦʙʦʦʪʙʦʨ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ, ʚʦʜʳ ʠʟ ʧʨʠʜʦʥʥʦ-ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ ʠ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʤʠʢʨʦʩʣʦʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ CTD-ʟʦʥʜʠʨʦʚʘʥʠʝʤ ʚʦʜʥʦʡ ʪʦʣʱʠ ʩ ʤʝʪʘʥʦʚʳʤ 

ʜʘʪʯʠʢʦʤ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʷʚʣʝʥʠʝ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚ ʩʪʨʫʢʪʫʨʝ ʚʦʜʥʦʡ ʪʦʣʱʠ ʧʦ 

ʛʠʜʨʦʬʠʟʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʩʫʙʤʘʨʠʥʥʳʤʠ ʬʣʶʠʜʥʳʤʠ ʨʘʟʛʨʫʟʢʘʤʠ ʠʟ 

ʩʢʦʧʣʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʨʘʟʨʝʟʝ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ.  

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʧʨʦʚʦʜʷʪʩʷ ʦʪʜʝʣʴʥʳʝ ʧʨʦʬʠʣʴʥʳʝ ʨʘʙʦʪʳ ʚ ʧʨʝʜʝʣʘʭ ʚʳʷʚʣʝʥʥʳʭ 

ʣʦʢʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʚʢʨʝʩʪ ʠʣʠ ʚʜʦʣʴ ʠʭ ʧʨʦʩʪʠʨʘʥʠʷ, ʠʣʠ ʜʝʪʘʣʴʥʳʝ ʧʣʦʱʘʜʥʳʝ ʧʦ ʨʝʛʫʣʷʨʥʦʡ 

ʩʝʪʠ ʩʠʥʭʨʦʥʥʦ ʩ ʩʝʡʩʤʦʨʘʟʚʝʜʢʦʡ 2D ʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ çʣʝʛʢʠʭè ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, 

ʫʢʘʟʘʥʥʳʭ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ, ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʠ ʚ ʨʘʟʨʝʟʝ ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʳʭ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ.  

ɺ ʢʘʤʝʨʘʣʴʥʳʡ ʧʝʨʠʦʜ ʩʪʨʦʷʪʩʷ ʢʦʤʧʣʝʢʩʥʳʝ ʛʝʦʣʦʛʦ-ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʬʠʣʠ, 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʚʤʝʱʘʶʱʠʝ ʛʣʫʙʠʥʥʳʝ ʦʧʦʨʥʳʝ ʩʝʡʩʤʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʨʝʟʳ ʦʩʘʜʦʯʥʦʛʦ 

ʯʝʭʣʘ, ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʝ ʠʣʠ ʩʝʡʩʤʦʘʢʫʩʪʠʯʝʩʢʠʝ ʨʘʟʨʝʟʳ ʝʛʦ ʚʝʨʭʥʝʡ ʯʘʩʪʠ, ʵʭʦʛʨʘʤʤʳ 

ʤʥʦʛʦʣʫʯʝʚʦʛʦ ʵʭʦʣʦʪʘ ʩ ʨʝʣʴʝʬʦʤ ʜʥʘ, ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʨʝʟʳ ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʳʭ ʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʟʘʣʝʛʘʶʱʠʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʥʘ, ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʚʦʜʥʦʡ ʪʦʣʱʠ, 

ʢʨʠʚʳʝ ʠʣʠ ʛʠʩʪʦʛʨʘʤʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʞʠʜʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʛʘʟʦʚʦʡ ʬʘʟʳ ʚ 

ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʠ ʚʦʜʥʦʡ ʪʦʣʱʝ. 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʪʘʢʠʭ ʢʦʤʧʣʝʢʩʥʳʭ ʧʨʦʬʠʣʝʡ ʠ ʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʢʘʨʪ ʧʦ 

ʦʧʦʨʥʳʤ ʩʝʡʩʤʦʛʝʦʣʦʛʠʯʝʩʢʠʤ ʛʦʨʠʟʦʥʪʘʤ ʥʘʛʣʷʜʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʚʩʝʭ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʚʳʚʦʜʘʤʠ ʦ ʥʘʣʠʯʠʠ ʩʢʦʧʣʝʥʠʡ ʥʝʬʪʠ ʠ ʛʘʟʘ ʚ ʨʘʟʨʝʟʝ ʦʩʘʜʦʯʥʦʛʦ 

ʯʝʭʣʘ, ʦʧʨʝʜʝʣʝʥʠʝ ʠʭ ʢʦʥʪʫʨʦʚ ʠ ʧʨʠʚʷʟʢʫ ʢ ʢʦʥʢʨʝʪʥʳʤ ʦʧʦʨʥʳʤ ʩʝʡʩʤʦʛʝʦʣʦʛʠʯʝʩʢʠʤ 

ʛʦʨʠʟʦʥʪʘʤ.  

ɺ ʭʦʜʝ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʨʘʙʦʪ ʥʘ ʅʀʉ çʀʚʘʥ ʇʝʪʨʦʚè ʧʨʦʚʦʜʠʣʦʩʴ ʧʨʦʬʠʣʠʨʦʚʘʥʠʝ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ çʉʆʅʀʂ-3ʄè. ʄʝʪʦʜ 

ʛʘʟʦʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ ʨʝʘʣʠʟʦʚʘʣʩʷ ʧʫʪʸʤ ʥʝʧʨʝʨʳʚʥʦʡ ʟʘʢʘʯʢʠ ʤʦʨʩʢʦʡ ʚʦʜʳ 

ʥʘ ʙʦʨʪ ʩʫʜʥʘ, ʝʸ ʜʝʛʘʟʘʮʠʠ (ʨʠʩʫʥʦʢ 2.1.10) ʠ ʘʥʘʣʠʟʘ ʚʳʜʝʣʝʥʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʀʟʤʝʨʝʥʠʷ 

ʚʳʧʦʣʥʷʣʠʩʴ ʥʘ ʭʦʜʫ ʩʫʜʥʘ ʥʘ ʩʢʦʨʦʩʪʠ ʦʢʦʣʦ 5 ʫʟʣʦʚ, ʮʠʢʣ ʠʟʤʝʨʝʥʠʡ ï 1 ʤʠʥʫʪʘ. ʀʟ ʛʘʟʦʚʦʛʦ 

ʧʣʘʩʪʘ ʘʥʘʣʠʟʠʨʫʝʤʘʷ ʩʤʝʩʴ ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʫʶ ʢʦʣʦʥʢʫ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ 
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ʩʫʤʤʘʨʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʛʘʟʦʚ ʢʦʣʦʥʢʘ ʟʘʧʦʣʥʷʝʪʩʷ ʢʚʘʨʮʝʚʳʤ ʩʪʝʢʣʦʤ 

ʬʨʘʢʮʠʝʡ ʦʪ 0,2 ʜʦ 0,3 ʤʤ.  

ɸʥʘʣʠʟʠʨʫʝʤʘʷ ʛʘʟʦʚʘʷ ʩʤʝʩʴ ʧʦʩʪʫʧʘʝʪ ʚ ʧʣʘʤʝʥʥʦ-ʠʦʥʠʟʘʮʠʦʥʥʳʡ ʜʝʪʝʢʪʦʨ, 

ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʠ ʦʮʠʬʨʦʚʳʚʘʝʪʩʷ ʜʣʷ ʚʚʦʜʘ ʚ ʢʦʤʧʴʶʪʝʨ. ɼʘʥʥʳʝ ʦʪ ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ ʘʧʧʘʨʘʪʘ 

ʯʝʨʝʟ ʙʫʢʩʠʨʦʚʦʯʥʳʡ ʢʘʙʝʣʴ ʧʝʨʝʜʘʚʘʣʠʩʴ ʚ ʥʘʙʦʨʪʥʫʶ ʨʝʛʠʩʪʨʠʨʫʶʱʫʶ ʩʪʘʥʮʠʶ ʥʘ ʙʘʟʝ IBM-

ʩʦʚʤʝʩʪʠʤʦʛʦ ʢʦʤʧʴʶʪʝʨʘ. ʆʪʦʙʨʘʥʥʳʝ ʧʨʦʙʳ ʛʘʟʘ ʢʦʥʩʝʨʚʠʨʦʚʘʣʠʩʴ ʩʦʣʝʚʳʤ ʟʘʪʚʦʨʦʤ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʚ ʩʪʘʮʠʦʥʘʨʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ. ʂʘʢ ʚ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʝ, ʪʘʢ ʠ ʚ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ, ʦʪʦʙʨʘʥʥʳʝ ʧʨʦʙʳ ʛʘʟʳ ʢʦʥʩʝʨʚʠʨʫʶʪʩʷ ʩʦʣʝʚʳʤ ʟʘʪʚʦʨʦʤ, ʯʪʦ 

ʩʦʭʨʘʥʷʪ ʠʭ ʧʝʨʚʠʯʥʳʡ ʩʦʩʪʘʚ ʠ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʩʪʘʮʠʦʥʘʨʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ. ɺ ʩʪʘʮʠʦʥʘʨʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʚʦ ʚʩʝʭ ʧʨʦʙʘʭ ʧʨʦʚʦʜʠʪʩʷ 

ʤʘʩʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʝ ʦʧʨʝʜʝʣʝʥʠʷ ʉ10-ʉ40 ʠ ʚʳʙʦʨʦʯʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʠʟʦʪʦʧʥʦʛʦ ʩʦʩʪʘʚʘ 

ʫʛʣʝʨʦʜʘ ʤʝʪʘʥʘ ʠ ʚʦʜʦʨʦʜʘ ʚ ʛʘʟʦʚʦʡ ʬʘʟʝ, ʘ ʪʘʢʞʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʩʪʘʚʘ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ 

ʤʘʨʢʝʨʦʚ ʈʆɺ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ.  

ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʛʘʟʦʚʦʡ ʢʦʤʧʦʥʝʥʪʳ ʠʟ ʜʝʛʘʟʠʨʦʚʘʥʥʳʭ ʧʨʦʙ 

ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʠ ʧʨʠʜʦʥʥʦʡ ʚʦʜʳ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʭʨʦʤʘʪʦʛʨʘʬʝ. 

 

 

ʈʠʩʫʥʦʢ 2.1.10. ʉʭʝʤʘ ʜʝʛʘʟʘʪʦʨʘ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʛʘʟʦʚ ʠʟ ʚʦʜʳ ʠ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ 

 [ʌɻɹʋ çɺʅʀʀʆʢʝʘʥʛʝʦʣʦʛʠʷè] 

 

ɼʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʜʘʥʥʳʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʡ 

ʢʦʤʧʣʝʢʩ çʄʫʣʴʪʠʭʨʦʤ-1.5è ʢʦʤʧʘʥʠʠ çɸʤʧʝʨʩʝʥʜè (ʨʝʛʠʩʪʨʘʮʠʷ ʚ ɻʦʩʨʝʝʩʪʨʝ ʩʨʝʜʩʪʚ 
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ʠʟʤʝʨʝʥʠʡ ʈʌ ˉ 13473-98) ʩ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʳʤ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ ɸʎʇ 7214 ʩ ʜʠʘʧʘʟʦʥʦʤ 0,3 

ʤʢɺ ï1,5 ɺ. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʜ Windows XP ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʛʠʩʪʨʘʮʠʶ ʜʘʥʥʳʭ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʛʨʘʜʫʠʨʦʚʢʫ ʠ ʧʦʩʣʝʜʫʶʱʫʶ ʦʙʨʘʙʦʪʢʫ ʭʨʦʤʘʪʦʛʨʘʤʤ. ʆʪʢʣʠʢ ʜʣʷ ʢʘʞʜʦʛʦ 

ʛʘʟʘ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʧʣʦʱʘʜʴ ʧʠʢʦʚ, ʚʳʨʘʞʝʥʥʫʶ ʚ ʤɺ*ceʢ. ɻʨʘʜʫʠʨʦʚʢʘ ʭʨʦʤʘʪʦʛʨʘʬʘ 

ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʧʦ ʛʘʟʦʚʦʡ ʩʤʝʩʠ ʚ ʩʦʩʪʘʚʝ: ʤʝʪʘʥ CH4, ʵʪʠʣʝʥ C2H4, ʵʪʘʥ C2H6, ʧʨʦʧʘʥ C3H8, 

ʠʟʦʙʫʪʘʥ i-C4H10, ʙʫʪʘʥ n-C4H10, ʜʦʧʦʣʥʝʥʥʦʡ ʘʟʦʪʦʤ N2. ʉʤʝʩʴ ʥʘʭʦʜʠʣʘʩʴ ʚ ʙʘʣʣʦʥʝ ʠʟ 

ʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ, ʚʤʝʩʪʠʤʦʩʪʴʶ 2 ʜʤ3, ʜʘʚʣʝʥʠʠ 3,49 ʄʇʘ.  

ɸʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʩ ʜʝʪʝʢʪʦʨʦʤ ʇʀɼ (ʧʣʘʤʝʥʥʦ-ʠʦʥʠʟʘʮʠʦʥʥʳʡ ʜʝʪʝʢʪʦʨ) ʠ ʥʘʩʘʜʦʯʥʦʡ 

ʢʦʣʦʥʢʦʡ: ʜʣʠʥʘ 3 ʤ, ʜʠʘʤʝʪʨ 3 ʤʤ, ʩʦʨʙʝʥʪ - ʧʦʣʠʩʦʨʙ 1 0,15-0,25 ʤʤ.  

ʇʠʪʘʥʠʝ ʚʦʜʦʨʦʜʦʤ ʠ ʘʟʦʪʦʤ ʦʪ ʛʘʟʦʚʳʭ ʙʘʣʣʦʥʦʚ ʤʘʨʢʠ ʆʏ ʩ ʜʘʚʣʝʥʠʝʤ ʧʦʩʣʝ ʨʝʜʫʢʪʦʨʘ 

3,5 ʙʘʨ, ʚʦʟʜʫʭ ʦʪ ʙʝʟʤʘʩʣʷʥʥʦʛʦ ʢʦʤʧʨʝʩʩʦʨʘ ʯʝʨʝʟ ʨʝʩʠʚʝʨ 25 ʣ ʧʨʠ ʜʘʚʣʝʥʠʠ 5 ʙʘʨ. 

ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʟʘʧʠʩʳʚʘʣʘʩʴ ʚ ʮʠʬʨʦʚʦʤ ʚʠʜʝ ʠʟʦʪʝʨʤʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

ʢʦʣʦʥʢʠ 97 ʛʨʘʜʫʩʦʚ ʠ ʪʝʤʧʝʨʘʪʫʨʝ ʠʩʧʘʨʠʪʝʣʷ 130 ʛʨʘʜʫʩʦʚ ʎʝʣʴʩʠʷ. ɺʨʝʤʷ ʟʘʧʠʩʠ 10 ʤʠʥʫʪ. 

ʊʘʢʞʝ, ʚ ʦʢʪʷʙʨʝ 2016 ʛ. ʚ ʨʝʡʩʝ ʅʀʉ çʀʚʘʥ ʇʝʪʨʦʚè ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʢʦʤʧʣʝʢʩʥʳʝ 

ʛʝʦʣʦʛʦ-ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʇʝʯʦʨʩʢʦʤ ʤʦʨʝ. ɹʳʣ ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʜʘʥʥʳʭ 

ʧʨʦʙʦʦʪʙʦʨʘ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ (ʙʦʢʩʢʦʨʝʨ) ʠ CTD- ʟʦʥʜʠʨʦʚʘʥʠʷ ʚʦʜʥʦʡ ʪʦʣʱʠ ʩ ʦʪʙʦʨʦʤ ʧʨʦʙ 

ʚʦʜʳ ʠʟ ʧʨʠʜʦʥʥʦ-ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ ʚʦʜʥʦʡ ʪʦʣʱʠ ʚ ʧʨʝʜʝʣʘʭ ɼʦʣʛʠʥʩʢʦʛʦ ʥʝʬʪʷʥʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ɺ ʧʝʨʠʦʜ ʵʢʩʧʝʜʠʮʠʠ ʚʳʧʦʣʥʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʨʘʙʦʪ: ʩʝʡʩʤʦʘʢʫʩʪʠʯʝʩʢʦʝ 

ʧʨʦʬʠʣʠʨʦʚʘʥʠʝ, ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʦʝ ʧʨʦʬʠʣʠʨʦʚʘʥʠʝ, ʩʲʝʤʢʘ ʤʦʨʩʢʦʛʦ ʜʥʘ ʛʠʜʨʦʣʦʢʘʪʦʨʦʤ 

ʙʦʢʦʚʦʛʦ ʦʙʟʦʨʘ, ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʟʦʥʜʠʨʦʚʘʥʠʝ ʚʦʜʥʦʡ ʪʦʣʱʠ; ʛʝʦʣʦʛʠʯʝʩʢʦʝ 

ʦʧʨʦʙʦʚʘʥʠʝ (ʦʧʠʩʘʥʠʝ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ; ʦʪʙʦʨ ʧʨʦʙ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʛʘʟʦʚʦʡ 

ʢʦʤʧʦʥʝʥʪʳ; ʦʪʙʦʨ ʧʨʦʙ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʥʘ ʣʶʤʠʥʠʩʮʝʥʪʥʦ-ʙʠʪʫʤʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟʘ ʞʠʜʢʠʭ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ; ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ).  

 

 

ʈʠʩʫʥʦʢ 2.1.11. ʇʷʪʠʣʠʪʨʦʚʳʡ ʙʘʪʦʤʝʪʨ ʜʣʷ ʚʟʷʪʠʷ ʧʨʦʙ ʧʨʠʜʦʥʥʦʡ ʚʦʜʳ. ʌʦʪʦ: ʌɻɹʋ 

çɺʅʀʀʆʢʝʘʥʛʝʦʣʦʛʠʷè 
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ɺ ʭʦʜʝ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʨʘʙʦʪ ʧʨʦʚʦʜʠʣʦʩʴ ʧʨʦʬʠʣʠʨʦʚʘʥʠʝ ʪʘʢʞʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ çʉʆʅʀʂ-3ʄè.  

ʇʨʦʬʠʣʠ ʩʝʡʩʤʦʘʢʫʩʪʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʥʘ ʪʨʝʭ ʧʦʣʠʛʦʥʘʭ, 

ʩʦʦʙʨʘʟʫʷʩʴ ʧʨʦʩʪʠʨʘʥʠʝʤ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ.  

ʉʧʫʪʥʠʢʦʚʳʝ ʜʘʥʥʳʝ   

ɼʣʷ ʦʮʝʥʢʠ ʣʘʪʝʨʘʣʴʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʢʦʥʮʝʥʪʨʘʮʠʡ ʋɺ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʠʥʪʝʛʨʘʣʴʥʳʝ 

ʢʘʨʪʳ. ʉʦʦʪʥʦʩʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʙʦʣʴʰʠʭ ʛʨʫʧʧ ʧʷʪʝʥ-ʩʣʠʢʦʚ, ʚʳʷʚʣʝʥʥʳʭ ʧʦ ʜʘʥʥʳʤ 

ʨʘʜʠʦʣʦʢʘʮʠʠ, ʩ ʫʯʝʪʦʤ ʨʘʡʦʥʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʫʜʦʭʦʜʩʪʚʘ ʠ 

ʨʳʙʦʣʦʚʩʪʚʘ, ʫʩʠʣʠʚʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʤ ʧʦʜʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ ʢʦʥʪʘʢʪʥʳʭ ʠʟʤʝʨʝʥʠʡ.  

ɹʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ʩʧʫʪʥʠʢʦʚʦʛʦ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʧʣʝʥʦʯʥʳʭ/ʥʝʬʪʷʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ 2015ï2020 ʛʛ. (ʠʟʦʙʨʘʞʝʥʠ ̫

SAR ʚ ʚʠʜʝ ʨʘʟʣʠʚʦʚ ʥʝʬʪʠ) (ʂʫʯʝʡʢʦ ʠ ʜʨ., 2020, ɸʣʝʢʩʘʥʜʨʦʚʘ ʠ ʜʨ., 2021; ɸʣʝʢʩʘʥʜʨʦʚʘ, 

ʀʚʘʥʦʚ, 2022).  

ʈʘʜʠʦʣʦʢʘʮʠʷ ʠʟ ʢʦʩʤʦʩʘ ï ʯʘʩʪʦ ʝʜʠʥʩʪʚʝʥʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ 

ʩʠʛʥʘʣʘ ʢ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʰʝʨʦʭʦʚʘʪʦʩʪʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ (ʈʃʀ) 

ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦ ʦʧʨʝʜʝʣʷʪʴ ʧʦʣʦʞʝʥʠʝ ʠ ʧʣʦʱʘʜʠ ʧʣʝʥʦʯʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ. 

ɻʣʘʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʨʘʜʠʦʣʦʢʘʪʦʨʦʚ ʩ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʘʧʝʨʪʫʨʦʡ (ʈʉɸ) ï ʵʪʦ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ ʈʃʀ ʤʦʨʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʨʝʤʝʥʠ ʩʫʪʦʢ, ʩʪʝʧʝʥʠ 

ʦʩʚʝʱʝʥʥʦʩʪʠ, ʚ ʣʶʙʳʭ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. 

ʄʦʥʠʪʦʨʠʥʛ ʧʣʝʥʦʯʥʳʭ/ʥʝʬʪʷʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʙʳʣ ʦʩʥʦʚʘʥ ʥʘ ʩʙʦʨʝ 

ʠ ʘʥʘʣʠʟʝ ʈʃʀ ʝʚʨʦʧʝʡʩʢʠʭ ʩʧʫʪʥʠʢʦʚ Sentinel-1A ʠ Sentinel-1B, ʚʳʙʦʨʝ ʥʝʦʙʭʦʜʠʤʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʲʝʤʢʠ ʜʣʷ ʟʘʜʘʯ ʤʦʥʠʪʦʨʠʥʛʘ ʧʣʝʥʦʯʥʳʭ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʠʡ (ʧʦʣʦʩʘ ʦʙʟʦʨʘ, 

ʧʦʣʷʨʠʟʘʮʠʷ, ʨʘʟʨʝʰʝʥʠʝ, ʫʛʣʳ ʧʘʜʝʥʠʷ ʣʫʯʝʡ, ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʦʙʟʦʨʘ). ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʦʩʳ 

ʦʙʟʦʨʘ ɹʘʨʝʥʮʝʚʦ ʤʦʨʝ ʧʦʢʨʳʚʘʝʪʩʷ ʦʪ 18 ʜʦ 22 ʈʃʀ ʝʞʝʜʥʝʚʥʦ. 

ʈʃʀ ʩʧʫʪʥʠʢʦʚ Sentinel-1 ʥʘ ɹʘʨʝʥʮʝʚʦ ʤʦʨʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʨʝʞʠʤʘʭ Interferometric 

Wide (IW) ʠ Extra Wide (EW) ʩ ʨʘʟʨʝʰʝʥʠʝʤ 10 ʠ 40 ʤ ʠ ʧʦʣʦʩʦʡ ʦʙʟʦʨʘ 250 ʠ 400 ʢʤ (ʪʘʙʣʠʮʘ 

2.3.1). ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʥʠʤʢʠ Sentinel-1 (IW-VVVH) ʠʟ ʦʪʢʨʳʪʦʡ ʙʘʟʳ ʜʘʥʥʳʭ 

Copernicus. ɺ ʩʠʣʫ ʦʯʝʚʠʜʥʦʡ ʨʘʟʥʦʩʪʠ ʢʦʥʪʨʘʩʪʦʚ, ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚʠʟʫʘʣʴʥʳʡ ʢʨʠʪʝʨʠʡ 

ʚʳʜʝʣʝʥʠʷ ʧʣʝʥʦʢ ʠ ʩʣʠʢʦʚ.  

ʂʘʢ ʧʦʢʘʟʘʣ ʦʧʳʪ ʧʨʝʜʳʜʫʱʠʭ ʨʘʙʦʪ,ʚ ʟʘʣʠʚʘʭ ʠʩʭʦʜʷ ʠʟ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʰʠʨʠʥʳ 

ʟʘʣʠʚʘ, ʜʣʷ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ (ʈʃ) ʤʦʥʠʪʦʨʠʥʛʘ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʨʝʞʠʤʦʤ ʩʲʝʤʢʠ ʈʃ-

ʩʧʫʪʥʠʢʦʚ  ʷʚʣʷʝʪʩʷ ʨʝʞʠʤ Standard ʩ ʨʘʟʤʝʨʦʤ ʢʘʜʨʘ 100Ĭ100 ʢʤ ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʦʣʷʨʠʟʘʮʠʝʡ 

ʩʠʛʥʘʣʘ, ʩʲʝʤʢʫ ʞʝʣʘʪʝʣʴʥʦ ʧʨʦʚʦʜʠʪʴ ʚ ʤʘʣʦʚʝʪʨʝʥʫʶ ʧʦʛʦʜʫ ï ʧʨʠ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ 3 ï 6 ʤ/ʩ 



100 

 

[ʂʦʣʴʩʢʠʡ ʟʘʣʠʚ ʠ ʥʝʬʪʴ.., 2018]. 

ɺ ʨʘʤʢʘʭ ʈʃ- ʤʦʥʠʪʦʨʠʥʛʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦ ʥʝʬʪʷʥʦʤ ʧʣʝʥʦʯʥʦʤ ʟʘʛʨʷʟʥʝʥʠʠ. ɼʣʷ 

ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ ʈʃ-ʩʴʝʤʢʠ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʚʝʙ-ɻʀʉ ʧʨʠʣʦʞʝʥʠʝ çɻʝʦʤʠʢʩʝʨè (ʨʘʟʨʘʙʦʪʢʠ ɻʂ 

çʉʂɸʅʕʂʉè) ʠ ʩʧʝʮʠʘʣʴʥʦ ʩʦʟʜʘʥʥʳʡ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʙʘʨʝʥʮʝʚʦʤʦʨʩʢʠʡ ʛʝʦʧʦʨʪʘʣ. ʅʘ ʥʝʤ, 

ʧʦʤʠʤʦ ʤʘʩʩʠʚʘ ʈʃʀ, ʙʳʣʦ ʩʦʙʨʘʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ɹʘʨʝʥʮʝʚʦ ʤʦʨʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʚʠʜʝ ʚʝʢʪʦʨʥʳʭ ʠʣʠ ʨʘʩʪʨʦʚʳʭ ʩʣʦʝʚ 

[ʂʫʯʝʡʢʦ ʠ ʜʨ., 2020, Ivanov et al., 2018]. 

ɼʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʈʃʀ ʧʦʨʪʘʣ ʙʳʣ ʧʦʧʦʣʥʝʥ ʜʝʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʙʘʪʠʤʝʪʨʠʠ, 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʄʅɻʂ ʠ ʜʘʥʥʳʤʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʩʫʜʦʚ (ɸʀʉ). ɺʦʟʤʦʞʥʦʩʪʠ ʛʝʦʧʦʨʪʘʣʘ ʧʦʟʚʦʣʠʣʠ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ɻʀʉ-

ʧʦʜʭʦʜʘ ʠ ʧʨʠʤʝʥʷʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʤʝʪʦʜʠʢʫ [ɽʚʪʫʰʝʥʢʦ, 2018] ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʣʝʥʦʯʥʳʭ 

ʟʘʛʨʷʟʥʝʥʠʡ ʠ ʠʭ ʠʩʪʦʯʥʠʢʦʚ, ʙʣʘʛʦʜʘʨʷ ʦʙʲʝʜʠʥʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʜʘʥʥʳʭ (ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ ʈʃʀ, 

ʜʘʥʥʳʭ ʦ ʚʝʪʨʝ ʠ ɸʀʉ), ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʠ ʘʥʘʣʠʟʫ. ɼʣʷ ʦʮʝʥʢʠ ʠʟʫʯʝʥʥʦʩʪʠ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʵʢʦʩʠʩʪʝʤʫ ʨʝʛʠʦʥʘ ʨʘʡʦʥʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʤʦʨʩʢʠʝ ʥʘʚʠʛʘʮʠʦʥʥʳʝ ʠ ʙʘʪʠʤʝʪʨʠʯʝʩʢʠʝ ʢʘʨʪʳ, ʣʦʮʠʠ, ʜʘʥʥʳʝ (ɸʀʉ) ī ʧʦ ʤʘʪʝʨʠʘʣʘʤ UNEP 

ʠ ʖʅɽʇ/ɻʕʌ, ITOPF.  

ɺ ʠʪʦʛʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʜʘʥʥʳʭ ʦ ʤʦʨʩʢʦʤ ʙʘʩʩʝʡʥʝ, ʘ ʠʤʝʥʥʦ: 

ʜʠʩʪʘʥʮʠʦʥʥʳʭ, ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ, ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩ ʫʯʝʪʦʤ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʠ ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʧʦʟʚʦʣʷʝʪ ʥʘ ʚʳʭʦʜʝ ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʠʧʘʭ ʠ 

ʠʩʪʦʯʥʠʢʘʭ ʥʝʬʪʷʥʦʛʦ/ʧʣʝʥʦʯʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. 

ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʦʥʦʚʥʳʝ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʯʝʨʪʳ ʚʩʝʭ ʟʘʛʨʷʟʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ 

ʧʣʝʥʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ ʠ ʪʝʤʥʳʝ ʩʠʛʥʘʪʫʨʳ ʥʘ ʈʃʀ ï ʵʪʦ ʬʦʨʤʘ, ʨʘʟʤʝʨʳ, ʢʦʥʪʨʘʩʪ, ʪʠʧ 

ʛʨʘʥʠʮʳ ʧʷʪʝʥ ʠ ʜʨ. 

 

ʇʦʜʭʦʜʳ ʢ ʜʝʰʠʬʨʠʨʦʚʘʥʠʶ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ 

ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʡ ʵʪʘʧ ʚ ʧʨʦʮʝʩʩʝ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʝʬʪʷʥʳʭ ʧʷʪʝʥ ï ʚʳʜʝʣʝʥʠʝ ʧʷʪʝʥ ʥʘ 

ʈʃʀ (ʩʝʛʤʝʥʪʘʮʠʷ ʈʃʀ)  ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ, ʠʭ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ. ɽʩʣʠ ʧʷʪʥʦ-

ʩʣʠʢ ʠʤʝʝʪ ʭʦʨʦʰʠʡ ʥʘʙʦʨ ʦʪʣʠʯʠʪʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʪʦ ʤʦʞʥʦ ʦʞʠʜʘʪʴ, ʯʪʦ ʨʝʟʫʣʴʪʘʪ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʙʫʜʝʪ ʦʙʥʘʜʝʞʠʚʘʶʱʠʤ, ʠ, ʥʘʦʙʦʨʦʪ, ʝʩʣʠ ʩʣʠʢ ʩ ʪʨʫʜʦʤ ʫʜʘʝʪʩʷ ʚʳʜʝʣʠʪʴ ʧʫʪʝʤ 

ʩʝʛʤʝʥʪʘʮʠʠ, ʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʢʦʨʨʝʢʪʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʘ. ʆʩʥʦʚʥʳʝ 

ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʯʝʨʪʳ ʧʣʝʥʦʯʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʥʘ ʈʃʀ ʵʪʦ ʨʘʟʤʝʨʳ, ʬʦʨʤʘ, 

ʛʨʘʥʠʮʳ ʧʷʪʝʥ, ʢʦʥʪʨʘʩʪ ʧʷʪʥʦ ï ʯʠʩʪʘʷ ʚʦʜʘ, ʚʝʪʨʦʚʘʷ çʨʘʟʤʘʟʢʘè ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʚʝʪʨʘ, ʯʘʩʪʦ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʝʨʴʝʚʠʜʥʳʡ ʢʨʘʡ ʩ ʧʦʜʚʝʪʨʝʥʥʦʡ ʩʪʦʨʦʥʳ. ɺ ʩʚʷʟʠ ʩ ʘʥʪʨʦʧʦʛʝʥʥʳʤ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ ʧʦʜʦʙʥʳʝ ʟʘʛʨʷʟʥʝʥʠʷ ʯʘʱʝ ʚʩʝʛʦ ʠʤʝʶʪ ʢʦʥʪʝʢʩʪʥʦʝ ʦʢʨʫʞʝʥʠʝ ï 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʧʨʠʚʷʟʘʥʳ ʢ ʩʫʜʘʤ, ʤʦʨʩʢʠʤ ʚʳʰʢʘʤ ʠ ʧʣʘʪʬʦʨʤʘʤ, ʧʨʠʙʨʝʞʥʳʤ ʪʝʨʤʠʥʘʣʘʤ 
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ʠ ʧʦʨʪʘʤ, ʫʩʪʴʷʤ ʢʨʫʧʥʳʭ ʨʝʢ, ʨʝʛʠʦʥʘʣʴʥʳʤ ʠʣʠ ʤʝʩʪʥʳʤ ʩʫʜʦʭʦʜʥʳʤ ʪʨʘʩʩʘʤ, ʨʘʡʦʥʘʤ 

ʜʦʙʳʯʠ ʠʣʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʥʝʬʪʠ. 

ʇʨʦʮʝʩʩ ʚʳʜʝʣʝʥʠʷ ʧʷʪʝʥ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʩʦʩʪʦʠʪ ʠʟ ʨʷʜʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ 

ʵʪʘʧʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʝ ʥʘ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʷʪʥʘ-ʩʣʠʢʘ ʥʘ ʈʃʀ ʠ 

ʢʦʥʪʝʢʩʪʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʘ ʠʤʝʥʥʦ: 

1) ʨʘʟʤʝʨ (ʜʣʠʥʘ ʠ ʰʠʨʠʥʘ), ʬʦʨʤʘ ʠ ʩʦʦʪʥʦʰʝʥʠʝ ʜʣʠʥʳ ʩʣʠʢʘ ʢ ʝʛʦ ʰʠʨʠʥʝ; 

2) ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʡ ʢʦʥʪʨʘʩʪ ʩʣʠʢ ï ʯʠʩʪʘʷ ʚʦʜʘ; 

3) ʩʢʦʨʦʩʪʴ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʪʨʘ ʚʦ ʚʨʝʤʷ ʩʲʝʤʢʠ; 

4) ʧʨʠʨʦʜʘ ʢʨʘʷ ʩʣʠʢʘ (ʨʝʟʢʘʷ, ʨʘʟʤʳʪʘʷ, ʛʨʘʜʠʝʥʪʥʘʷ, ʧʝʨʴʝʚʠʜʥʘʷ ʠ ʜʨ.); 

5) ʥʘʣʠʯʠʝ ʩʚʷʟʝʡ ʩʣʠʢʘ ʩ ʷʚʣʝʥʠʷʤʠ ʚ ʘʪʤʦʩʬʝʨʝ ʠ ʦʢʝʘʥʝ, ʵʣʝʤʝʥʪʘʤʠ ʧʦʜʚʦʜʥʦʡ 

ʪʦʧʦʛʨʘʬʠʠ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʠ, ʦʪʦʙʨʘʞʝʥʥʳʤʠ ʥʘ ʈʃʀ, ʠ ʦʨʠʝʥʪʘʮʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʭ. ʉʨʝʜʠ 

ʥʠʭ ʚʳʜʝʣʷʶʪ ʰʪʠʣʝʚʳʝ ʦʙʣʘʩʪʠ, ʢʦʥʚʝʢʪʠʚʥʳʝ ʠ ʜʦʞʜʝʚʳʝ ʷʯʝʡʢʠ, ʟʦʥʳ ʠʥʪʝʥʩʠʚʥʳʭ 

ʦʩʘʜʢʦʚ, ʚʝʪʨʦʚʳʝ ʚʦʣʥʳ, ʢʨʫʧʥʳʝ ʚʦʣʥʳ ʠ ʟʳʙʴ, ʚʥʫʪʨʝʥʥʠʝ ʚʦʣʥʳ, ʛʨʘʥʠʮʳ ʪʝʯʝʥʠʡ (ʩʜʚʠʛʠ 

ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ), ʬʨʦʥʪʳ, ʚʠʭʨʠ, ʘʧʚʝʣʣʠʥʛ, ʚʳʥʦʩʳ ʨʝʢ, ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʠ ʩʦʣʝʥʦʩʪʥʳʝ 

ʘʥʦʤʘʣʠʠ, ʦʙʣʘʩʪʠ ʙʫʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ʬʠʪʦʧʣʘʥʢʪʦʥʘ (ʮʚʝʪʝʥʠʝ ʚʦʜ), ʧʨʠʣʠʚʥʳʝ ʷʚʣʝʥʠʷ, ʥʘʣʠʯʠʝ 

ʨʠʬʦʚ ʠ ʤʝʣʝʡ, ʧʦʜʚʦʜʥʳʭ ʛʨʷʟʝʚʳʭ ʚʫʣʢʘʥʦʚ, ʛʨʠʬʦʥʦʚ ʠ ʩʠʧʦʚ ʠ ʜʨ.; 

6) ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʚ ʧʦʣʝ ʪʝʯʝʥʠʡ; 

7) ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʚʦ ʚʨʝʤʝʥʠ; 

8) ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʘʣʠʯʠʝ ʛʨʫʧʧ ʠʣʠ ʢʣʘʩʪʝʨʦʚ ʧʦʭʦʞʠʭ ʩʣʠʢʦʚ, ʪʦʯʝʢ ʠʭ 

çʩʭʦʞʜʝʥʠʷè; 

9) ʧʦʣʦʞʝʥʠʝ ʩʣʠʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʭʦʜʷʱʠʭ ʩʫʜʦʚ, ʩʫʜʦʭʦʜʥʳʭ ʪʨʘʩʩ, ʥʝʬʪʷʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʭ ʠ ʙʫʨʦʚʳʭ ʧʣʘʪʬʦʨʤ, ʚʳʥʦʩʥʳʭ ʪʝʨʤʠʥʘʣʦʚ, ʤʝʩʪ 

ʧʝʨʝʛʨʫʟʢʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʧʦʜʚʦʜʥʳʭ ʥʝʬʪʝʧʨʦʚʦʜʦʚ, ʧʦʨʪʦʚ, ʷʢʦʨʥʳʭ ʩʪʦʷʥʦʢ, ʫʩʪʴʝʚ ʨʝʢ, 

ʚʳʭʦʜʦʚ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʠ ʩʪʦʯʥʳʭ ʩʠʩʪʝʤ ʠ ʜʨ. 

ʅʝʢʦʪʦʨʳʝ ʠʟ ʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʛʫʪ ʙʳʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʪʦʯʥʠʢʘ 

ʧʣʝʥʦʯʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʜʣʷ ʟʘʜʘʯ ʦʧʝʨʘʪʠʚʥʦʛʦ ʩʧʫʪʥʠʢʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʧʷʪʥʘ ʧʣʝʥʦʯʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1) ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʟʘʛʨʷʟʥʝʥʠʷ, ʦʙʨʘʟʫʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʤʳʰʣʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ ʥʘ ʩʫʰʝ ʠ ʚ ʤʦʨʝ. ʅʘ ʈʃʀ ʧʣʝʥʢʠ, ʦʙʨʘʟʦʚʘʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʟʘʛʨʷʟʥʝʥʠʡ, ʠʤʝʶʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ ʢʦʥʪʨʘʩʪ ʩ ʤʦʨʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʯʝʪʢʫʶ ʛʨʘʥʠʮʫ ʠ 

ʥʝʦʜʥʦʨʦʜʥʫʶ ʪʝʢʩʪʫʨʫ. ʀʭ ʬʦʨʤʘ ʠʟʤʝʥʯʠʚʘ ʠ ʥʝʦʜʥʦʨʦʜʥʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʘʥʪʨʦʧʦʛʝʥʥʳʝ 

ʟʘʛʨʷʟʥʝʥʠʷ ʠʤʝʶʪ ʧʨʠʚʷʟʢʫ ʢ ʩʚʦʝʤʫ ʠʩʪʦʯʥʠʢʫ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʠ ʪʝʯʝʥʠʡ. ʂ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʟʘʛʨʷʟʥʝʥʠʷʤ ʦʪʥʦʩʷʪʩʷ ʘʚʘʨʠʡʥʳʝ 

ʨʘʟʣʠʚʳ (ʩʳʨʘʷ ʥʝʬʪʴ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʳ), ʧʣʝʥʦʯʥʳʝ ʟʘʛʨʷʟʥʝʥʠʷ, ʦʙʨʘʟʦʚʘʥʥʳʝ ʚ ʭʦʜʝ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʝʨʝʛʦʚʳʭ ʧʨʝʜʧʨʠʷʪʠʡ (ʥʝʬʪʝʧʨʦʜʫʢʪʳ, ʩʪʦʯʥʳʝ ʚʦʜʳ, ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʇɸɺ), 
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ʚʳʥʦʩʳ ʩ ʨʝʯʥʳʤ ʩʪʦʢʦʤ (ʥʝʬʪʝʧʨʦʜʫʢʪʳ, ʩʪʦʯʥʳʝ ʚʦʜʳ, ʇɸɺ) ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʧʨʠʙʨʝʞʥʳʭ 

ʨʘʡʦʥʘʭ ʠ ʥʘ ʰʝʣʴʬʝ, ʚ ʤʝʩʪʘʭ ʧʨʦʤʳʰʣʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʆʙʥʘʨʫʞʠʚʘʶʪʩʷ ʧʨʠ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʦʪ 2ï3 ʜʦ 10ï12 ʤ/ʩ, ʩʫʱʝʩʪʚʫʶʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʜʦ 36 ʯ. ʄʦʛʫʪ ʠʤʝʪʴ ʨʘʟʣʠʯʥʳʝ ʨʘʟʤʝʨʳ, ʪʦʣʱʠʥʘ ʧʣʝʥʢʠ ʚʘʨʴʠʨʫʝʪ; 2) ʚʝʨʦʷʪʥʳʝ 

ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʟʘʛʨʷʟʥʝʥʠʷ (ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʨʘʟʣʠʚ ʠʤʝʝʪ ʭʘʨʘʢʪʝʨʥʳʝ ʬʦʨʤʫ, ʪʝʢʩʪʫʨʫ ʠ 

ʢʦʥʪʨʘʩʪʳ, ʥʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʥʝ ʧʨʠʚʷʟʘʥ ʥʠ ʢ ʦʜʥʦʤʫ ʠʟ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʤʦʨʝ ʠʣʠ 

ʥʘ ʙʝʨʝʛʫ, ʪ. ʝ. ʤʦʞʝʪ ʙʳʪʴ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ ʪʦʣʴʢʦ ʩ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʴʶ ʚʝʨʦʷʪʥʦʩʪʠ); 3) 

ʩʫʜʦʚʳʝ ʨʘʟʣʠʚʳ, ʦʙʨʘʟʫʶʪʩʷ: ʙʘʣʣʘʩʪʥʳʤʠ ʚʦʜʘʤʠ, ʢʦʪʦʨʳʤʠ ʟʘʧʦʣʥʷʶʪ ʪʘʥʢʠ ʥʝʬʪʝʥʘʣʠʚʥʳʭ 

ʩʫʜʦʚ ï ʦʙʳʯʥʦ ʩʤʝʩʠ ʩʦ ʩʣʝʜʘʤʠ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʩ ʚʦʜʦʡ, ʤʦʝʯʥʳʤʠ ʚʦʜʘʤʠ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʤʠ ʩʦʙʦʡ ʩʤʝʩʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʠ ʜʨʫʛʠʭ ʤʘʩʣʷʥʠʩʪʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʠ ʤʦʶʱʠʤʠ 

ʚʝʱʝʩʪʚʘʤʠ, ʦʙʨʘʟʦʚʘʥʥʳʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʦʡʢʠ ʪʘʥʢʦʚ ʥʝʬʪʝʥʘʣʠʚʥʳʭ ʪʘʥʢʝʨʦʚ ʠ ʪʘʥʢʝʨʦʚ-

ʭʠʤʦʚʦʟʦʚ ʠ ʦʪʭʦʜʘʤʠ ʤʘʰʠʥʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ï ʩʤʝʩʷʤʠ [ɽʚʪʫʰʝʥʢʦ, ʀʚʘʥʦʚ, 2018]. 

ʅʘ ʨʠʩʫʥʢʘʭ 2.1.12 ï 2.1.13 ʧʦʢʘʟʘʥʳ ʥʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳʝ ʧʨʠʤʝʨʳ ʧʷʪʝʥ ʢʨʫʧʥʳʭ 

ʧʣʝʥʦʯʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʚ ʭʦʜʝ ʤʦʥʠʪʦʨʠʥʛʘ 

[ʂʫʯʝʡʢʦ  ʠ ʜʨ., 2020].  

 

 

 

 ʈʠʩʫʥʦʢ 2.1.12. ʉʚʦʜʥʘʷ ʢʘʨʪʘ ʧʣʝʥʦʯʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʚʩʝʭ ʪʠʧʦʚ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ 

ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ (ʘ) ʠ ʚ ʂʦʣʴʩʢʦʤ ʟʘʣʠʚʝ, ʘ ʪʘʢʞʝ ʥʘ ʧʦʜʭʦʜʘʭ ʢ ʥʝʤʫ (ʙ), ʚ ʨʘʤʢʘʭ 

ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 2017 ï 2019 ʛʛ. (ʢʨʘʩʥʳʡ ʮʚʝʪ ï 2017, ʟʝʣʝʥʳʡ ï 2018, 

ʩʠʥʠʡ ï 2019; ʬʠʦʣʝʪʦʚʳʡ ï ʛʨʘʥʠʮʳ ʤʦʨʷ, ʯʝʨʥʳʡ ï ʛʨʘʥʠʮʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʚʦʜ, 

ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʡ ï ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʤʦʨʩʢʠʭ ʟʦʥ ʚ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ) 

 [É ESA] [ʂʫʯʝʡʢʦ  ʠ ʜʨ., 2020]. 

 

ɸʥʘʣʠʟ ʙʳʣ ʩʦʩʨʝʜʦʪʦʯʝʥ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʦʙʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʠ 

ʚʨʝʤʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʥʝʬʪʷʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ. 
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ʀʩʪʦʯʥʠʢʠ ʨʘʟʣʠʚʦʚ ʥʝʬʪʠ ʧʣʦʱʘʜʴʶ ʦʪ 0,5 ʜʦ 90 ʢʤ2 ʙʳʣʠ ʚʝʨʠʬʠʮʠʨʦʚʘʥʳ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ 

(ɸʀʉ), ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʩʫʜʦʭʦʜʩʪʚʘ ʠ ʨʳʙʦʣʦʚʩʪʚʘ.  

 

  

ʘ) 

  

ʙ) 

  

ʩ) 

ʈʠʩʫʥʦʢ 2.1.13. ʘ) ī ʢʨʫʧʥʳʝ ʧʷʪʥʘ ʧʣʝʥʦʯʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ (ʩʫʜʦʚʳʝ ʨʘʟʣʠʚʳ) ʚ ʨʦʩʩʠʡʩʢʦʤ 

ʩʝʢʪʦʨʝ ʤʦʨʷ. ʉʣʝʚʘ: 7.08.2017 (03:49 UTC) (81.3 ʢʤ, 29.5 ʢʤ2); ʩʧʨʘʚʘ: 29.05.2017 (03:32 UTC) 

(154 ʢʤ, 73 ʢʤ2) [É ESA].  

ʙ) ī ʢʨʫʧʥʳʝ ʧʷʪʥʘ ʧʣʝʥʦʯʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʚ ʨʘʡʦʥʘʭ ʨʳʙʦʣʦʚʩʪʚʘ. 

 ʉʣʝʚʘ: ʨʦʩʩʠʡʩʢʠʡ ʩʝʢʪʦʨ 20.09.2017 (04:21 UTC) (12 ʢʤ2);  ʩʧʨʘʚʘ: ʥʦʨʚʝʞʩʢʠʡ ʩʝʢʪʦʨ 

26.09.2018 (06:18 UTC) (64.7 ʢʤ2) [É ESA];  
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ʩ) ī ʧʷʪʥʘ ʧʨʦʯʠʭ ʧʣʝʥʦʯʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ [É ESA],  ʩʣʝʚʘ: 9.08.2018 (04:30 UTC) ʩʫʜʦʚʦʡ 

ʨʘʟʣʠʚ ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʚʦʜʘʭ ʈʌ ʥʘ ʧʦʜʭʦʜʘʭ ʢ ʂʦʣʴʩʢʦʤʫ ʟʘʣʠʚʫ (34 ʢʤ, 3.2 ʢʤ2). 

 ʉʧʨʘʚʘ: 28.06.2019 (04:21 UTC) ʧʷʪʥʦ ʟʘʛʨʷʟʥʝʥʠʡ  

ʚ ʨʘʡʦʥʝ ʧʣʘʪʬʦʨʤʳ çʇʨʠʨʘʟʣʦʤʥʘʷè  (3 ʢʤ2) [É ESA] [ʂʫʯʝʡʢʦ ʠ ʜʨ., 2020] 

 

ɼʘʣʝʝ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʝʨʠʡ ʤʥʦʛʦʣʝʪʥʠʭ ʜʘʥʥʳʭ: ʨʝʟʫʣʴʪʘʪʳ 

ʩʧʫʪʥʠʢʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʣʝʥʦʯʥʳʭ ʥʝʬʪʷʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʠ ʢʚʘʟʠʩʠʥʭʨʦʥʥʳʭ ʩʫʜʦʚʳʭ 

ʠʟʤʝʨʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʦʮʝʥʢʠ ʤʥʦʛʦʣʝʪʥʝʡ ʜʠʥʘʤʠʢʠ 

ʩʦʜʝʨʞʘʥʠʷ ʋɺ. ɹʳʣʘ ʚʳʧʦʣʥʝʥʘ ʦʮʝʥʢʘ ʢʦʥʪʨʘʩʪʦʚ (ʩʦʚʧʘʜʝʥʠʡ) ʧʦʣʦʞʝʥʠʷ ʥʝʬʪʷʥʳʭ ʧʷʪʝʥ, 

ʩʣʠʢʦʚ ʧʦ ʈʃʀ ʠ ʧʦʜʩʧʫʪʥʠʢʦʚʳʤ ʜʘʥʥʳʤ. ʀʥʪʝʨʧʦʣʷʮʠʷ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʤʝʪʦʜʦʤ Kriging ʚ 

ʧʨʦʛʨʘʤʤʝ Surfer.  

ʅʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʧʫʪʝʤ ʧʦʩʪʨʦʝʥʠʷ ʠ ʩʨʘʚʥʝʥʠʷ ʢʘʨʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʷʪʝʥ 

ʧʣʝʥʦʯʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʠ ʩʦʜʝʨʞʘʥʠʷ ʋɺ ʚ ʜʦʥʥʳʭ ʛʦʨʠʟʦʥʪʘʭ, ʧʨʦʚʦʜʠʣʩʷ ʩʦʚʤʝʩʪʥʳʡ ʘʥʘʣʠʟ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ ʧʦʣʫʯʝʥʥʳʭ ʩʧʫʪʥʠʢʦʚʳʤʠ ʠ ʧʦʜʩʧʫʪʥʠʢʦʚʳʤʠ ʤʝʪʦʜʘʤʠ. 

ɸʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʩʚʦʜʥʳʝ ʢʘʨʪʳ ʧʷʪʝʥ ʧʣʝʥʦʯʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʤʦʨʷ, ʦʙʥʘʨʫʞʝʥʥʳʭ, 

ʚʝʨʠʬʠʮʠʨʦʚʘʥʥʳʭ ʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʈʃ-ʤʦʥʠʪʦʨʠʥʛʘ. 

ʅʝʬʪʴ (ʥʝʬʪʝʧʨʦʜʫʢʪʳ, ʧʨʦʯʠʝ ʤʘʩʣʷʥʠʩʪʳʝ ʚʝʱʝʩʪʚʘ) ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ ʦʙʨʘʟʫʶʪ 

ʥʝʬʪʷʥʳʝ ʧʣʝʥʢʠ, ʩʦʟʜʘʶʪ ʦʙʣʘʩʪʠ ʚʳʛʣʘʞʠʚʘʥʠʷ (ʩʣʠʢʠ) ʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʪʝʤʥʳʤ ʪʦʥʦʤ ï 

ʩʦʟʜʘʶʪ ʪʝʤʥʳʝ ʧʷʪʥʘ ʥʘ ʈʃʀ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʦʨʤ ʠ ʨʘʟʤʝʨʦʚ. ʈʘʜʠʦʣʦʢʘʮʠʦʥʥʦʝ ʠʟʣʫʯʝʥʠʝ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦ ʢ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʤʦʨʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟ-ʟʘ ʚʝʪʨʦʚʦʛʦ ʤʝʣʢʦʤʘʩʰʪʘʙʥʦʛʦ 

ʚʦʣʥʝʥʠʷ. ʅʘʯʘʣʴʥʳʝ ʚʠʜʳ ʚʦʣʥ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʝʪʨʘ, 

ʥʘʟʳʚʘʶʪʩʷ ʢʘʧʠʣʣʷʨʥʳʤʠ, ʦʥʠ ʠʤʝʶʪ ʜʣʠʥʫ ʥʝʩʢʦʣʴʢʦ ʤʠʣʣʠʤʝʪʨʦʚ. ʄʘʩʣʷʥʠʩʪʘʷ ʧʣʝʥʢʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʝʪʨʘ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʤʦʨʷ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʦʩʣʘʙʣʝʥʠʶ ʛʝʥʝʨʘʮʠʠ ʢʘʧʠʣʣʷʨʥʳʭ ʠ ʤʝʣʢʠʭ ʛʨʘʚʠʪʘʮʠʦʥʥʦ-ʢʘʧʠʣʣʷʨʥʳʭ ʚʦʣʥ. 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʛʘʰʝʥʠʝ ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʭ ʚʦʣʥ ʥʝʬʪʷʥʦʡ ʧʣʝʥʢʦʡ ʧʨʠʚʦʜʠʪ ʢ ʨʝʟʢʦʤʫ 

ʫʤʝʥʴʰʝʥʠʶ ʨʘʩʩʝʷʥʠʷ ʨʘʜʠʦʚʦʣʥ ʚ ʩʪʦʨʦʥʫ ʘʥʪʝʥʥʳ, ʯʪʦ ʠ ʩʦʟʜʘʝʪ ʪʝʤʥʳʝ ʧʷʪʥʘ ʥʘ ʈʃʀ 

[ʀʚʘʥʦʚ, 2007]. ʇʣʝʥʦʯʥʳʝ ʟʘʛʨʷʟʥʝʥʠʷ, ʦʪʦʙʨʘʞʝʥʥʳʝ ʥʘ ʈʃʀ ʚ ʚʠʜʝ ʪʝʤʥʳʭ ʦʙʣʘʩʪʝʡ 

ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʦʚ, ʫʤʝʥʴʰʘʶʪ ʦʙʨʘʪʥʦʝ ʨʘʩʩʝʷʥʠʝ ʦʪ ʤʦʨʷ, ʧʦʜʘʚʣʷʷ 

ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʝ ʚʝʪʨʦʚʳʝ ʚʦʣʥʳ. ʇʦʜ ʧʣʝʥʦʯʥʳʤʠ ʟʘʛʨʷʟʥʝʥʠʷʤʠ ʧʦʥʠʤʘʶʪ ʚʩʝ ʧʨʠʨʦʜʥʳʝ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʤʘʩʣʷʥʠʩʪʳʝ ʚʝʱʝʩʪʚʘ, ʚʢʣʶʯʘʷ ʥʝʬʪʴ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʳ, ʩʧʦʩʦʙʥʳʝ 

ʦʙʨʘʟʦʚʳʚʘʪʴ ʧʣʝʥʢʠ ʥʘ ʤʦʨʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ [ʀʚʘʥʦʚ, ɿʘʪʷʛʘʣʦʚʘ, 2007]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʜʘʥʥʳʭ ʦ ʤʦʨʩʢʦʤ ʙʘʩʩʝʡʥʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʝʪʘʣʴʥʳʭ 

ʜʘʥʥʳʭ ʙʘʪʠʤʝʪʨʠʠ ʠ ʜʘʥʥʳʭ ɸʀʉ, ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ, ʜʘʥʥʳʭ ʦ ʄʅɻʂ ʩ ʫʯʝʪʦʤ 

ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʙʥʘʨʫʞʝʥʥʳʭ 

ʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʷʪʝʥ  ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʚʦʟʤʦʞʥʳʝ ʠʩʪʦʯʥʠʢʠ.  
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ʊʘʢ, ʚ ʩʚʷʟʠ ʩ ʪʝʭʥʦʛʝʥʥʳʤ ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʟʘʛʨʷʟʥʝʥʠʷ ʠʤʝʶʪ 

ʢʦʥʪʝʢʩʪʥʦʝ ʦʢʨʫʞʝʥʠʝ ï ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʧʨʠʚʷʟʢʫ ʢ ʨʝʛʠʦʥʘʣʴʥʳʤ, ʠʣʠ ʤʝʩʪʥʳʤ 

ʩʫʜʦʭʦʜʥʳʤ ʪʨʘʩʩʘʤ, ʢʦʥʢʨʝʪʥʳʤ ʩʫʜʘʤ, ʦʙʲʝʢʪʘʤ ʄʅɻʂ ʢʘʢ ʚ ʤʦʨʝ, ʪʘʢ ʠ ʥʘ ʧʦʙʝʨʝʞʴʝ, ʨʝʡʜʘʤ 

ʠ ʧʦʨʪʘʤ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʜʦʙʳʯʘ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʠ ʧʝʨʝʚʘʣʢʘ ʞʠʜʢʠʭ ʛʨʫʟʦʚ, ʠ ʧʨʦʯʠʤ 

ʧʨʦʤʳʰʣʝʥʥʳʤ ʦʙʲʝʢʪʘʤ [ʀʚʘʥʦʚ, ɿʘʪʷʛʘʣʦʚʘ, 2007; Topouzelis, 2008; V., ʂʫʯʝʡʢʦ ʠ ʜʨ., 2020, 

Ivanov at al, 2018]. 

 

2.2 ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʧʦ ʜʘʥʥʳʤ ʧʦʣʝʚʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ (ʧʦʜʩʧʫʪʥʠʢʦʚʳʭ ʠʟʤʝʨʝʥʠʡ) 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʨʘʙʦʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʋɺ) ʚ ʚʦʜʝ ʠ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʟʘ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʜʘʥʥʳʝ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʤʦʟʘʠʯʥʦʩʪʴ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʋɺ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʘʭ ʚ ʦʪʜʝʣʴʥʳʭ ʨʘʡʦʥʘʭ, ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʘ 

ʩʤʝʰʝʥʠʝʤ ʚʦʜ ʨʘʟʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ.  

ɺ ʥʦʨʚʝʞʩʢʦʤ ʩʝʢʪʦʨʝ ʤʦʨʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ ʃʦʬʦʪʝʥʩʢʦʡ ʢʦʪʣʦʚʠʥʳ ʩʦʜʝʨʞʘʥʠʝ ʋɺ 

ʧʦʩʪʝʧʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʦʪ 5 ʤʢʛ/ʣ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʢ ʐʧʠʮʙʝʨʛʝʥʩʢʦʡ ʙʘʥʢʝ, ʦ. ʄʝʜʚʝʞʠʡ ʠ 

ʮʝʥʪʨʘʣʴʥʦʤʫ ʨʘʡʦʥʫ ʤʦʨʷ. ʅʘ ʟʘʧʘʜʥʦʤ ʰʝʣʴʬʝ ʨʦʩʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʋɺ (ʜʦ 37 ï 41 ʤʢʛ/ʣ) 

ʥʘʙʣʶʜʘʝʪʩʷ ʶʞʥʝʝ ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ.  

ʇʨʠ ʪʘʷʥʠʠ ʣʴʜʦʚ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʧʨʠʤʝʩʝʡ, ʫ ʢʨʦʤʢʠ ʩʦʟʜʘʶʪʩʷ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʇʇ, ʯʝʤ ʤʦʞʝʪ ʦʙʫʩʣʘʚʣʠʚʘʪʴʩʷ ʚʦʟʨʘʩʪʘʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʋɺ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʚʟʚʝʩʴ ī ʩ 4 ʜʦ 10, 3 ʤʢʛ/ʤʛ. ʇʦʭʦʞʠʡ ʧʨʦʮʝʩʩ ʥʘʙʣʶʜʘʣʩʷ ʫ ʶʞʥʦʡ 

ʦʢʦʥʝʯʥʦʩʪʠ ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥʚ 2017 ʛ., ʛʜʝ ʩʦʜʝʨʞʘʥʠʝ ʋɺ ʫʚʝʣʠʯʠʣʦʩʴ ʜʦ 92 ʤʢʛ/ʣ (ʚ ʧʝʨʝʩʯʝʪʝ 

ʥʘ ʚʟʚʝʩʴ ï 177 ʤʢʛ/ʤʛ) (ʅʝʤʠʨʦʚʩʢʘʷ, 2020). ʇʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʋɺ ʚ ʩʨʝʜʥʝʤ ʜʦ 67 ʤʢʛ/ʣ 

(48ï87 ʤʢʛ/ʣ) ʧʨʠʫʨʦʯʝʥʦ ʢ ʟʦʥʘʤ ʨʘʟʣʦʤʦʚ (ʢ ʧʨʠʤʝʨʫ, ʫ ʄʝʜʚʝʞʠʥʩʢʦʛʦ ʞʝʣʦʙʘ), ʟʜʝʩʴ 

ʨʘʟʛʨʫʟʢʠ ʵʥʜʦʛʝʥʥʳʭ ʬʣʶʠʜʥʳʭ ʧʦʪʦʢʦʚ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʩʦʩʪʘʚ ʋɺ ʚ 

ʧʨʠʜʦʥʥʳʭ ʚʦʜʘʭ. ɺʦʟʨʘʩʪʘʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʋɺ ī ʢ ʩʝʚʝʨʫ ʦʪ ʄʫʨʤʘʥʩʢʦʡ ʙʘʥʢʠ, ʯʪʦ 

ʚʳʨʘʞʘʝʪʩʷ ʚ ʥʘʢʣʦʥʝ ʠʟʦʣʠʥʠʡ, ʧʨʠ ʩʨʝʜʥʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʦʢʦʣʦ 40 ʤʢʛ/ʣ ʠ ʧʣʶʤʦʚʠʜʥʦʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ. ʅʘ ʚʳʭʦʜʝ ʠʟ ʂʦʣʴʩʢʦʛʦ ʟʘʣʠʚʘ (49 ï 50 ʤʢʛ/ʣ) ʠ ʚ ʦʪʣʦʞʝʥʠʷʭ ʧʨʠʙʨʝʞʴʷ 

ʂʦʣʴʩʢʦʛʦ ʧ-ʦʚʘ, ʘ ʪʘʢʞʝ ʚ ʨʘʡʦʥʝ ʚʳʭʦʜʘ ʠʟ ɻʦʨʣʘ ɹʝʣʦʛʦ ʤʦʨʷ (26 ï 30 ʤʢʛ/ʣ), ʩʦʜʝʨʞʘʥʠʝ ʅʋ 

ʥʘ ʧʦʨʷʜʦʢ ʚʳʰʝ, ʯʝʤ ʚ ʦʪʢʨʳʪʳʭ ʯʘʩʪʷʭ ʤʦʨʷ. 

ɺʦʟʨʘʩʪʘʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʋɺ ʫ ʜʥʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʨʠʙʨʝʞʥʳʭ ʨʘʡʦʥʘʭ ʇʝʯʦʨʩʢʦʛʦ ʤʦʨʷ 

(12 ï 17 ʤʢʛ/ʣ) ʠ ʫ ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʳ ʤʦʨʷ (ʜʦ 24 ʤʢʛ/ʣ). ɺ ʦʪʢʨʳʪʦʡ ʯʘʩʪʠ ʵʪʦʡ ʘʢʚʘʪʦʨʠʠ 

ʩʦʜʝʨʞʘʥʠʝ ʋɺ ʚ ʧʨʠʜʦʥʥʦʡ ʚʦʜʝ ʤʝʥʷʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʦʪ 3,7 ʜʦ 7,5 ʤʢʛ/ʣ, ʣʦʢʘʣʴʥʦ ʧʦʚʳʰʘʷʩʴ ʜʦ 

8 ï 9 ʤʢʛ/ʣ (ʫ ʦ. ɺʘʡʛʘʯ). ʃʦʢʘʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʋɺ ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʤ. ʂʘʥʠʥ 
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ʅʦʩ (ʜʦ 26 ï 49 ʤʢʛ/ʣ), ʫ ʩʝʚʝʨʥʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʦ. ʂʦʣʛʫʝʚ (24 ʤʢʛ/ʣ) ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʫʚʝʣʠʯʝʥʠʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʢ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ (ʨʠʩʫʥʦʢ 2.2.1, 2.2.2). 

ʀʟʫʯʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʋɺ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʠ ʨʘʟʚʝʜʦʯʥʳʭ ʠ ʜʦʙʳʯʥʳʭ ʨʘʙʦʪʘʭ. ʇʨʠ ʵʪʦʤ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʧʨʠʨʦʜʥʳʡ ʫʛʣʝʚʦʜʦʨʦʜʥʳʡ ʬʦʥ, ʚʦʟʥʠʢʘʶʱʠʡ ʚʩʣʝʜʩʪʚʠʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʠ ʚʳʩʘʯʠʚʘʥʠʷ ʋɺ ʠʟ ʦʩʘʜʦʯʥʦʡ ʪʦʣʱʠ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʤʦʨʝʡ 

ʨʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʠ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʛʝʥʥʳʭ ʥʘʛʨʫʟʦʢ ʧʦʚʳʰʝʥʥʦʝ ʥʘʢʦʧʣʝʥʠʝ 

ʋɺ ʚ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʦʪʣʦʞʝʥʠʷʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʞʝʣʦʙʘ ʠ ʛʫʙ (ʟʘʣʠʚʦʚ) ʩ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʧʦʨʪʦʚ, ʧʨʠ ʵʪʦʤ ʥʘʢʦʧʣʝʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʦʪʢʨʳʪʳʭ 

ʨʘʡʥʦʚ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʠʤʝʝʪ ʤʦʟʘʠʯʥʳʡ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʉʦʜʝʨʞʘʥʠʝ ʋɺ ʚ ʩʨʝʜʥʝʤ 

ʤʝʥʷʝʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ ʩʣʝʜʦʚʳʭ ʚʝʣʠʯʠʥ ʜʦ 80 ï 90 ʤʢʛ/ʣ. ɹʦʣʝʝ ʥʠʟʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʋɺ (ʚ 

ʩʨʝʜʥʝʤ ʦʢʦʣʦ 8 ʤʢʛ/ʣ) ʧʨʠʫʨʦʯʝʥʳ ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʦʙʫʩʣʦʚʣʝʥʦ ʫʜʘʣʝʥʥʦʩʪʴʶ ʦʪ ʢʦʥʪʠʥʝʥʪʘ, ʘ ʪʘʢʞʝ ʧʦʩʪʫʧʣʝʥʠʝʤ ʥʠʟʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʚʦʜ 

ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ. 

ʆʪʤʝʯʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʝʞʛʦʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʦʜʝʨʞʘʥʠʷ ʋɺ ʫ ʜʥʘ ʟʘ 

ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ɺ ʦʪʢʨʳʪʦʡ ʯʘʩʪʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʋɺ ʚʦ ʚʟʚʝʩʠ ʚ 2016 ʛ. ʦʢʘʟʘʣʠʩʴ ʥʠʞʝ, 

ʯʝʤ ʚ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ, ʛʜʝ ʠʭ ʚʝʣʠʯʠʥʳ ʚ 2011 ʛ. ʩʦʩʪʘʚʠʣʠ ʚ ʩʨʝʜʥʝʤ 12 ʤʢʛ/ʣ. ɺ ʚʝʨʭʥʝʤ ʩʣʦʝ 

ʦʩʘʜʢʦʚ ʩʦʜʝʨʞʘʥʠʝ ʋɺ ʠʟʤʝʥʷʣʦʩʴ ʚ 2016 ʛ. ʚ ʠʥʪʝʨʚʘʣʝ 3ï44 ʤʢʛ/ʛ, ʘ ʚ 2017 ʛ. ï ʦʪ 4 ʜʦ 57 ʤʢʛ/ʛ. 

ɺ 2016 ʛ. ʤʘʢʩʠʤʫʤ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʧʨʠʫʨʦʯʝʥ ʢ ʨʘʡʦʥʫ ʄʝʜʚʝʞʠʥʩʢʦʛʦ ʞʝʣʦʙʘ, ʘ ʚ 2017 ʛ. ï ʢ 

ʩʝʚʝʨʥʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʘʨʭ. ʅʦʚʘʷ ɿʝʤʣʷ. ʇʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʋɺ ʦʪʤʝʯʘʣʦʩʴ ʠ ʚ 

ʫʛʣʝʨʦʜʠʩʪʳʭ ʦʩʘʜʢʘʭ ʥʘ ʰʝʣʴʬʝ ʐʧʠʮʙʝʨʛʝʥʘ (37 ʤʢʛ/ʛ). 

ɺ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʋɺ ʚ 2017 ʛ. ʦʪʤʝʯʘʣʦʩʴ ʦʪʩʫʪʩʪʚʠʝ ʢʦʨʨʝʣʷʮʠʠ ʩ ʦʨʛʘʥʠʯʝʩʢʠʤ 

ʫʛʣʝʨʦʜʦʤ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʤʦʨʷ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʤʝʥʴʰʠʤ ʚʣʠʷʥʠʝʤ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʋɺ.  

ɺ 2019 ʛ. ʩʦʜʝʨʞʘʥʠʝ ʋɺ ʠʟʤʝʥʷʣʦʩʴ ʦʪ 5 ʜʦ 51 ʤʢʛ/ʛ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚ 

ʦʩʘʜʢʘʭ ʚ ʟʦʥʘʭ ʨʘʟʣʦʤʦʚ ʠ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ ʤʦʨʷ. ʇʦ ʜʘʥʥʳʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʧʨʦʝʢʪʘ çʊʨʘʥʩʘʨʢʪʠʢʘ-2019è, ʧʦʣʫʯʝʥʥʳʤ ʚ ʨʘʤʢʘʭ ʢʦʤʧʣʝʢʩʥʳʭ ʵʢʩʧʝʜʠʮʠʡ ʅʕʉ çʄʠʭʘʠʣ 

ʉʦʤʦʚè (ʵʪʘʧ II), ʅʀʉ çʇʨʦʬʝʩʩʦʨ ʄʦʣʯʘʥʦʚè (ʵʪʘʧ III) ʠ ʅʀʉ çʇʨʦʬʝʩʩʦʨ ʄʫʣʴʪʘʥʦʚʩʢʠʡè 

(ʵʪʘʧ IV) ʚʩʝ ʧʨʦʙʳ ʥʘ ʅʋ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪ 0, ʪ.ʝ. ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʦ ʚʩʝʭ ʧʨʦʙʘʭ ʙʳʣʘ ʥʠʞʝ 

ʧʨʝʜʝʣʘ ʦʙʥʘʨʫʞʝʥʠʷ ï 0,005 ʤʛ/ʜʤ3. ʕʪʦʪ ʫʨʦʚʝʥʴ ʩʦʩʪʘʚʣʷʝʪ 0,1 ʇɼʂ ʥʘ ʅʋ. ʅʘ ʚʝʨʪʠʢʘʣʴʥʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʋɺ ʚ ʟʦʥʝ ʧʦʩʪʫʧʣʝʥʠʷ ʘʪʣʘʥʪʠʯʝʩʢʠʭ ʚʦʜ, ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ 

ʧʨʦʮʝʩʩʳ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʚʦʜ, ʚ ʪʦʤ ʯʠʩʣʝ, ʦʙʨʘʟʦʚʘʥʠʝ ʧʠʢʥʦʢʣʠʥʘ. 
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ʈʠʩʫʥʦʢ 2.2.1. ʉʦʜʝʨʞʘʥʠʝ ʋɺ ʚ ʧʨʠʜʦʥʥʦʤ ʩʣʦʝ ʚʦʜʳ, ʤʢʛ/ʣ 

 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʛʨʘʜʠʝʥʪʘ ʧʣʦʪʥʦʩʪʠ ʚʳʰʝ ʠ ʩʦʜʝʨʞʘʥʠʝ ʋɺ ʚ ʩʣʦʝ ʧʠʢʥʦʢʣʠʥʘ, ʯʪʦ 

ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʝʤ ʚʟʚʝʩʠ, ʪʘʢ ʠ ʠʥʪʝʥʩʠʚʥʳʤ ʨʘʟʚʠʪʠʝʤ ʟʜʝʩʴ ʤʠʢʨʦʧʣʘʥʢʪʦʥʘ. ɺ 

ʦʩʥʦʚʥʦʤ ʥʘ ʦʢʨʘʠʥʝ ʤʘʪʝʨʠʢʦʚʦʛʦ ʩʢʣʦʥʘ ʠ ʚ ʦʪʢʨʳʪʳʭ ʨʘʡʦʥʘʭ ʤʦʨʷ ʩʦʜʝʨʞʘʥʠʝ ʋɺ ʚ ʪʦʣʱʝ 

ʚʦʜʳ ʫʤʝʥʴʰʘʣʦʩʴ. 

ɺ 2020 ʛ. ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʦʚ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʜʠʘʧʘʟʦʥ ʢʦʥʮʝʥʪʨʘʮʠʡ ʩʦʩʪʘʚʠʣ ʦʪ 2,4 

ʜʦ 186 ʤʢʛ/ʛ ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʚ ʨʘʡʦʥʝ ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ, ʦʪʤʝʯʘʣʦʩʴ, ʯʪʦ ʦʩʘʜʢʠ 

ʵʪʦʛʦ ʨʘʡʦʥʘ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʠʤ ʥʝʬʪʝʛʘʟʦʛʝʥʝʨʘʮʠʦʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ [ʅʝʤʠʨʦʚʩʢʘʷ ʠ ʜʨ., 

2020]. ɼʣʷ ʇɸʋ ʜʠʘʧʘʟʦʥ ʢʦʥʮʝʥʪʨʘʮʠʡ ʙʳʣ ʝʱʝ ʚʳʰʝ: 16ï7540 ʥʛ/ʛ, ʩ ʤʘʢʩʠʤʫʤʘʤʠ ʚ 

ʅʦʨʢʘʧʩʢʦʤ ʞʝʣʦʙʝ ʠ ʄʝʜʚʝʞʠʥʩʢʦʤ ʞʝʣʦʙʝ. ʈʘʟʥʘʷ ʧʨʠʨʦʜʘ ʵʪʠʭ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʢʣʘʩʩʦʚ 

ʧʨʠʚʦʜʠʪ ʢ ʦʪʩʫʪʩʪʚʠʶ ʩʚʷʟʠ ʚ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʠ [ʅʝʤʠʨʦʚʩʢʘʷ, ɸʣʝʢʩʘʥʜʨʦʚʘ, 2021] . 

ɺʣʠʷʥʠʝ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʩʦʩʪʘʚ ʋɺ ʚ ʪʦʣʱʝ ʦʩʘʜʢʦʚ ʠ ʚ ʧʨʠʜʦʥʥʦʤ ʩʣʦʝ ʚʦʜʳ ʤʦʛʣʠ 

ʦʢʘʟʳʚʘʪʴ ʨʘʟʛʨʫʟʢʠ ʬʣʶʠʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ: ʢ ʧʨʠʤʝʨʫ, ʘʥʦʤʘʣʠʠ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʋɺ ʥʘ 

ʦʪʜʝʣʴʥʳʭ ʩʪʘʥʮʠʷʭ ʫ ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ ʠ ʚ ʄʝʜʚʝʞʠʥʩʢʦʤ ʞʝʣʦʙʝ ʤʦʨʷ ī ʟʘ ʩʯʝʪ ʚʦʟʤʦʞʥʦʛʦ 

ʪʦʯʝʯʥʦʛʦ ʚʣʠʷʥʠʷ ʧʦʪʦʢʦʚ ʋɺ ʠʟ ʪʦʣʱʠ ʦʩʘʜʢʦʚ ʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʟʥʘʢʦʤ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʥʝʬʪʝʧʨʦʷʚʣʝʥʠʡ (ʨʠʩʫʥʢʠ 2.2.1, 2.2.2). ʄʘʨʢʝʨʳ ʩʦʩʪʘʚʘ ʘʣʢʘʥʦʚ ʠ ʩʧʝʢʪʨʳ ʀʂ-ʌʫʨʴʝ 

[ʅʝʤʠʨʦʚʩʢʘʷ ʠ ʜʨ., 2020] ʫʢʘʟʳʚʘʣʠ ʢʘʢ ʥʘ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʡ (ʄʫʨʤʘʥʩʢʘʷ ʙʘʥʢʘ, ʰʝʣʴʬ ɿʌʀ), 

ʪʘʢ ʠ ʥʘ ʪʦʯʝʯʥʳʡ ʵʥʜʦʛʝʥʥʳʡ ʠʩʪʦʯʥʠʢ ʋɺ (ʰʝʣʴʬ ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ, ʄʝʜʚʝʞʠʥʩʢʠʡ ʞʝʣʦʙ).  

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʨʦʙ ʧʨʠʜʦʥʥʦʡ ʚʟʚʝʩʠ ī ʥʘʠʣʢʘ, ʦʪʦʙʨʘʥʥʦʛʦ ʤʫʣʴʪʠʢʦʨʝʨʦʤ ʠ 

ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ ʧʝʨʝʭʦʜʥʫʶ ʬʦʨʤʫ ʤʘʪʝʨʠʘʣʘ ʤʝʞʜʫ ʧʨʠʜʦʥʥʦʡ ʚʟʚʝʩʴʶ ʠ ʜʦʥʥʳʤ 
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ʦʩʘʜʢʦʤ. ʂʦʥʮʝʥʪʨʘʮʠʠ ʋɺ ʚ ʥʘʠʣʢʝ ʦʢʘʟʘʣʠʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʚʦ ʚʟʚʝʩʠ, ʚʳʜʝʣʝʥʥʦʡ ʠʟ 

ʧʨʠʜʦʥʥʦʡ ʚʦʜʳ ʚ 3,9ï17,7 ʨʘʟ, ʘʣʢʘʥʦʚ ʚ 13ï30 ʨʘʟ. ʂʨʦʤʝ ʪʦʛʦ, ʦʙʨʘʟʦʚʘʥʠʝ ʥʝʬʝʣʦʠʜʥʳʭ ʩʣʦʝʚ 

ʧʨʠ ʚʟʤʫʯʠʚʘʥʠʠ ʦʩʘʜʢʦʚ ʪʘʢʞʝ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʋɺ ʚ ʧʨʠʜʦʥʥʦʤ ʛʦʨʠʟʦʥʪʝ 

[ʅʝʤʠʨʦʚʩʢʘʷ ʠ ʜʨ, 2021]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʩʦʜʝʨʞʘʥʠʷ ʋɺ ʥʘ ʛʨʘʥʠʮʝ ʚʦʜʘ ï ʦʩʘʜʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʧʨʦʜʦʣʞʝʥʠʝ ʦʪʙʦʨʘ 

ʧʨʦʙ ʚ ʜʘʥʥʦʤ ʩʣʦʝ ʠ ʧʨʦʚʝʜʝʥʠʝ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

 

 

ʈʠʩʫʥʦʢ 2.2.2. ʉʦʜʝʨʞʘʥʠʝ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʚ ʤʢʛ/ʣ) ʚ ʧʨʠʜʦʥʥʳʭ ʚʦʜʘʭ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ (ʚ 

ʤʢʛ/ʣ) ʠ ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ (ʤʢʛ/ʛ; ʩʠʥʠʡ ʧʫʥʢʪʠʨ)  

ʧʦ ʜʘʥʥʳʤ ʩʫʜʦʚʳʭ ʠʟʤʝʨʝʥʠʡ 2016 - 2020 ʛʛ. [ɸʣʝʢʩʘʥʜʨʦʚʘ ʠ ʜʨ., 2021,  

ɸʣʝʢʩʘʥʜʨʦʚʘ, ʀʚʘʥʦʚ, 2022] 

 

ʇʦ ʜʘʥʥʳʤ ʩʫʜʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʧʝʨʠʦʜ ʩ 2016 ʧʦ 2020 ʛ. ʠ ʥʘ ʦʩʥʦʚʝ ʦʙʦʙʱʝʥʠʷ 

ʜʘʥʥʳʭ ʧʦʣʝʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʧʦʩʪʨʦʝʥʘ ʢʘʨʪʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʦʜʝʨʞʘʥʠʷ ʋɺ 

ʚ ʧʨʠʜʦʥʥʳʭ ʚʦʜʘʭ ʠ ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ (ʨʠʩ. 2.2.2). ʉʦʛʣʘʩʥʦ ʨʠʩʫʥʢʫ, ʩʦʜʝʨʞʘʥʠʝ 

ʋɺ ʫ ʜʥʘ ʚ ʨʘʟʥʳʭ ʨʘʡʦʥʘʭ ʚʘʨʴʠʨʫʝʪ ʚ ʩʨʝʜʥʝʤ ʦʪ 5,4 ʜʦ 77,5 ʤʢʛ/ʣ ʧʨʠ ʣʦʢʘʣʴʥʦʤ ʤʘʢʩʠʤʘʣʴʥʦʤ 

ʟʥʘʯʝʥʠʠ 107,9 ʤʢʛ/ʣ, ʧʨʠ ʵʪʦʤ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʋɺ ʚ ʧʨʠʜʦʥʥʦʤ ʩʣʦʝ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ 

ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ ʦʩʥʦʚʥʳʝ ʟʦʥʳ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ī ʟʘʧʘʜʥʘʷ, ʮʝʥʪʨʘʣʴʥʘʷ ʠ ʚʦʩʪʦʯʥʘʷ. 

ʂʘʢ ʨʘʥʝʝ ʦʪʤʝʯʘʣʦʩʴ, ʧʦʚʳʰʝʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʋɺ ʚ ʧʨʠʜʦʥʥʦʤ ʛʦʨʠʟʦʥʪʝ ʤʦʛʫʪ ʙʳʪʴ 

ʦʙʫʩʣʦʚʣʝʥʳ ʘʢʪʠʚʥʦʡ ʛʠʜʨʦʜʠʥʘʤʠʢʦʡ ʧʨʠʜʦʥʥʳʭ ʚʦʜ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʧʨʠʜʦʥʥʦʤ ʩʣʦʝ ʚʦʜ ʠ ʚ 

ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʬʦʨʤʠʨʦʚʘʥʠʶ ʫʨʦʚʥʝʡ ʋɺ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʠʭ 

ʧʦʩʪʫʧʣʝʥʠʝ ʠʟ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʧʨʦʚʠʥʮʠʡ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʣʦʢʘʣʴʥʦʝ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʝ ʋɺ ʚ ʧʨʠʜʦʥʥʳʭ ʚʦʜʘʭ ï ʷʚʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʝ, ʦʩʦʙʝʥʥʦ ʚ ʘʢʚʘʪʦʨʠʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʚ ʨʘʡʦʥʝ ʛʨʷʟʝʚʦʛʦ ʚʫʣʢʘʥʠʟʤʘ, ʛʜʝ ʦʙʳʯʥʦ ʦʪʤʝʯʘʶʪʩʷ ʛʝʦʭʠʤʠʯʝʩʢʠʝ 

ʘʥʦʤʘʣʠʠ, ʪʘʢ ʢʘʢ ʤʦʛʫʪ ʚʳʩʘʯʠʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʤʝʪʘʥʦʚʳʝ, ʥʦ ʠ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʋɺ.  
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ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ [ʅʝʤʠʨʦʚʩʢʘʷ ʠ ʜʨ, 2020; ʇʝʪʨʦʚʘ ʠ ʜʨ., 2003], ʯʪʦ ʜʦʚʦʣʴʥʦ ʥʠʟʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʋɺ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʩʫʭʫʶ ʤʘʩʩʫ (ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ 4,4 ï 18,6 ʤʢʛ/ʛ; ʥʘ ʛʦʨʠʟʦʥʪʝ 

10 ï 20 ʩʤ ï 7,8 ï 84,6 ʤʢʛ/ʛ) ʠ ʚ ʩʦʩʪʘʚʝ ʉʦʨʛ (ʚ ʩʨʝʜʥʝʤ Ò 1%) ʦʙʫʩʣʦʚʣʝʥʳ ʩʥʠʞʝʥʠʝʤ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʬʣʶʠʜʥʳʭ ʧʦʪʦʢʦʚ, ʪʘʢ ʢʘʢ ʫʛʣʝʚʦʜʦʨʦʜʥʳʝ ʟʘʣʝʞʠ ʐʪʦʢʤʘʥʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʝʨʝʢʨʳʪʳ ʥʝʧʨʦʥʠʮʘʝʤʦʡ ʪʦʣʱʝʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ.  

ɺ 2019 ʛ. ʩʦʜʝʨʞʘʥʠʝ ʋɺ ʠʟʤʝʥʷʣʦʩʴ ʚ ʠʥʪʝʨʚʘʣʝ 5ï51 ʤʢʛ/ʛ. ʇʨʠʯʝʤ, ʢʘʢ ʤʠʥʠʤʘʣʴʥʳʝ, ʪʘʢ ʠ 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʨʘʡʦʥʝ ʨʘʟʣʦʤʘ ʗʥ-ʄʘӢʡʝʥ ʚ ʅʦʨʚʝʞʩʢʦʤ ʤʦʨʝ, ʩ 

ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʪʦʥʢʦʜʠʩʧʝʨʩʥʳʭ ʦʩʘʜʢʘʭ. ʇʦʚʳʰʝʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʋɺ ʚ 

ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʧʨʠʫʨʦʯʝʥʳ ʢ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʰʝʣʴʬʘ ʐʧʠʮʙʝʨʛʝʥʘ, 

ɿʶʡʜʢʘʧʩʢʦʤʫ ʠ ʄʝʜʚʝʞʠʥʩʢʦʤʫ ʞʝʣʦʙʘʤ. ʆʙʳʯʥʦ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʩʦʜʝʨʞʘʥʠʝ ʋɺ ʚ ʩʦʩʪʘʚʝ 

ʉʦʨʛ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,28 ï0,56 % [ʅʝʤʠʨʦʚʩʢʘʷ, 2013], ʥʦ ʚ ʘʢʚʘʪʦʨʠʷʭ ʩ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ 

ʥʝʬʪʷʥʳʤʠ ʧʦʩʪʫʧʣʝʥʠʷʤʠ, ʛʨʷʟʝʚʳʤ ʚʫʣʢʘʥʠʟʤʦʤ, ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠʣʠ 

ʵʥʜʦʛʝʥʥʦʡ ʤʠʛʨʘʮʠʝʡ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʝʚʳʰʘʶʪ 1 %.  

ʅʝʦʙʳʯʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʋɺ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʦʩʘʜʦʯʥʦʡ ʪʦʣʱʝ ʚ ʉʪʫʨʬʠʦʨʜʝ (2020 ʛ), 

ʩʦʜʝʨʞʘʥʠʝ ʋɺ ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ ʦʩʘʜʢʦʚ  ʩʦʩʪʘʚʠʣʦ 37 ʤʢʛ/ʛ, ʛʜʝ ʥʝ ʧʨʦʠʩʭʦʜʠʣʦ ʧʣʘʚʥʦʛʦ 

ʫʤʝʥʴʰʝʥʠʷ ʠʭ ʩʦʜʝʨʞʘʥʠʷ ʚ ʦʩʘʜʦʯʥʦʡ ʪʦʣʱʝ, ʥʦ ʩʦʜʝʨʞʘʥʠʝ ʋɺ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʧʦʯʪʠ ʚ 5 ʨʘʟ 

ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʢ ʩʣʦʶ 6-7 ʩʤ (ʧʨʠʤʝʨʥʦ ʩ 37 ʜʦ 218 ʤʢʛ/ʛ), ʯʪʦ ʚʦʟʤʦʞʥʦ ʚ 

ʩʚʷʟʠ ʩ ʟʥʘʯʠʪʝʣʴʥʳʤ ʬʣʶʠʜʥʳʤ ʧʦʪʦʢʦʤ ʠʟ ʦʩʘʜʦʯʥʦʡ ʪʦʣʱʠ, ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʘʬʪʘʣʠʥʦʚ 

ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʟʜʝʩʴ ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʪʦʣʱʝ ʦʩʘʜʢʦʚ. ʅʘʠʙʦʣʝʝ 

ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʇɸʋ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʰʝʣʴʬʝ ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ [ʅʝʤʠʨʦʚʩʢʘʷ ʠ ʜʨ., 

2020], ʛʜʝ ʠ ʨʘʥʝʝ ʚ ʫʛʣʠʩʪʳʭ ʦʩʘʜʢʘʭ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʧʦʚʳʰʝʥʥʳʝ ʠʭ ʚʝʣʠʯʠʥʳ [Dahle at al, 

2006]. ʉʧʝʮʠʬʠʢʘ ʵʪʦʡ ʘʥʦʤʘʣʠʠ ʠʤʝʝʪ ʫʩʪʦʡʯʠʚʳʡ ʭʘʨʘʢʪʝʨ, ʪʘʢ ʢʘʢ ʦʪʤʝʯʘʝʪʩʷ ʤʥʦʛʠʤʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ [AMAP, 2007; Dahle at al, 2006].  

ɺʦʟʚʨʘʱʘʷʩʴ ʢ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʠ ʤʦʨʬʦʩʪʨʫʢʪʫʨʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʘʢʚʘʪʦʨʠʠ, 

ʦʧʠʩʘʥʥʳʭ ʨʘʥʝʝ ʨʘʟʣʠʯʥʳʤʠ ʘʚʪʦʨʘʤʠ [ɹʠʦʛʝʦʭʠʤʠʷé,1982, ʇʘʚʣʠʜʠʩ ʠ ʜʨ, 1998, ʈʦʤʘʥʢʝʚʠʯ, 

ɺʝʪʨʦʚ. 2001], ʦʪʤʝʪʠʤ, ʯʪʦ ʜʣʷ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʭʘʨʘʢʪʝʨʥʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʧʨʦʮʝʩʩʦʚ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘʜ ʭʠʤʠʯʝʩʢʦʡ ʠ ʙʠʦʛʝʥʥʦʡ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʝʱʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ 

ʯʝʨʪʘʤʠ ʧʦʣʷʨʥʦʛʦ ʣʠʪʦʛʝʥʝʟʘ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ ʠ 

ʣʠʪʦʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʧʦʨʦʜ, ʩʣʘʛʘʶʱʠʭ ʧʦʙʝʨʝʞʴʝ, ʜʥʦ ʠ ʦʩʪʨʦʚʘ ʙʘʩʩʝʡʥʘ 

[ʂʣʝʥʦʚʘ, 1960; ɹʠʦʛʝʦʭʠʤʠʷ..., 1982 ʗʰʠʥ ʠ ʜʨ., 1990; ʇʘʚʣʠʜʠʩ ʠ ʜʨ., 1998]. 

ʉʦʜʝʨʞʘʥʠʝ ʋɺ ʥʘ ʦʪʜʝʣʴʥʳʭ ʩʪʘʥʮʠʷʭ ʫʤʝʥʴʰʘʣʦʩʴ ʚ ʦʩʘʜʢʘʭ ʩ ʠʭ ʛʣʫʙʠʥʦʡ. ʊʘʢ, ʚ 

ʨʘʡʦʥʝ ʃʦʬʦʪʝʥʩʢʦʡ ʢʦʪʣʦʚʠʥʳ (ʅʦʨʚʝʞʩʢʦʝ ʤʦʨʝ), ʷʚʣʷʶʱʝʡʩʷ ʤʦʱʥʳʤ ʥʘʢʦʧʠʪʝʣʝʤ 

ʘʪʣʘʥʪʠʯʝʩʢʠʭ ʚʦʜ, ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʩʣʦʷ 0ï5 ʩʤ ʢ ʩʣʦʶ 5ï10 ʩʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʋɺ ʫʤʝʥʴʰʘʣʠʩʴ 

ʚ 14 ʨʘʟ. ʉʠʣɹʥʦ ʚʦʩʩʪʘʥʦʚʣʝʥʥʘʷ ʩʨʝʜʘ ʩ ʘʢʪʠʚʥʦ ʧʨʦʪʝʢʘʶʱʠʤʠ ʧʨʦʮʝʩʩʘʤʠ 
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ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ, ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʋɺ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʢ ʧʦʜʧʦʚʝʨʭʥʦʩʪʥʦʤʫ ʩʣʦʶ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ. ɼʠʘʛʝʥʝʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ 

ʦʩʣʦʞʥʝʥʳ ʝʱʝ ʠ ʪʝʤ, ʯʪʦ ʦʩʘʜʢʠ ʚ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʥʘ ʵʪʠʭ ʩʪʘʥʮʠʷʭ ʦʜʥʦʚʦʟʨʘʩʪʥʳʝ ʠ 

ʛʣʫʙʠʥʘ ʩʣʦʷ ʧʝʨʝʤʝʰʠʚʘʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʙʠʦʪʫʨʙʘʮʠʝʡ, ʣʝʞʠʪ ʚ ʧʨʝʜʝʣʘʭ 6ï9 ʩʤ.  

ʅʘ ʦʪʜʝʣʴʥʳʭ ʩʪʘʥʮʠʷʭ ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʥʘʧʨʦʪʠʚ ï ʚʦʟʨʘʩʪʘʣʦ, ʪʘʢ, ʥʘ ʩʪʘʥʮʠʠ 5555 ʚ 

ʨʘʡʦʥʝ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ (ʛʣʫʙʠʥʘ 200 ʤ) ʦʪ ʩʣʦʷ 0ï5 ʢ ʩʣʦʶ 5ï10 ʩʤ ʢʦʥʮʝʥʪʨʘʮʠʷ ʋɺ 

ʚʦʟʨʦʩʣʘ ʚ 53 ʨʘʟʘ [ʅʝʤʠʨʦʚʩʢʘʷ ʠ ʜʨ., 2020, ʅʝʤʠʨʦʚʩʢʘʷ, ɸʣʝʢʩʘʥʜʨʦʚʘ, 2021] (ʨʠʩʫʥʦʢ 2.2.3).  

 

 

 

ʈʠʩʫʥʦʢ 2.2.3. ʀʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʋɺ ʚ ʩʦʩʪʘʚʝ ʉʦʨʛ (%)  

ʩ ʛʣʫʙʠʥʦʡ ʚ ʦʩʘʜʢʘʭ  ʥʘ ʦʪʜʝʣʴʥʳʭ ʩʪʘʥʮʠʷʭ (2017 ʛ., 68 ʨʝʡʩ ʅʀʉ çɸʢʘʜʝʤʠʢ ʄʩʪʠʩʣʘʚ 

ʂʝʣʜʳʰè) [ʅʝʤʠʨʦʚʩʢʘʷ ʠ ʜʨ., 2020] 

 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʋɺ ʥʘ ʵʪʦʡ ʩʪʘʥʮʠʠ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʩʫʭʦʡ ʦʩʘʜʦʢ (272 ʤʢʛ/ʛ) 

ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʛʦʨʠʟʦʥʪʝ 15 ï 20 ʩʤ. ʆʪʤʝʯʘʣʦʩʴ, ʯʪʦ ʦʩʘʜʢʠ ʵʪʦʛʦ ʨʘʡʦʥʘ ʪʘʢʞʝ ʦʪʣʠʯʘʶʪʩʷ 

ʚʳʩʦʢʠʤ ʥʝʬʪʝʛʘʟʦʛʝʥʝʨʘʮʠʦʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ [ʅʝʤʠʨʦʚʩʢʘʷ ʠ ʜʨ., 2020]. ɸʥʦʤʘʣʠʠ ʚ ʩʦʩʪʘʚʝ 

ʘʣʠʬʘʪʠʯʝʩʢʠʭ ʋɺ ʠ ʇɸʋ ʩ ʛʣʫʙʠʥʦʡ ʟʘʭʦʨʦʥʝʥʠʷ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ ʚ 

ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʠʭ ʧʦʩʪʫʧʣʝʥʠʝ ʠʟ ʥʠʞʝʣʝʞʘʱʠʭ ʛʦʨʠʟʦʥʪʦʚ, ʘ ʫʯʠʪʳʚʘʷ ʚʳʩʦʢʠʡ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʡ ʧʦʪʝʥʮʠʘʣ ʰʝʣʴʬʘ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ (ʂʘʤʠʥʩʢʠʡ ʠ ʜʨ., 2016; ɸʣʝʢʩʘʥʜʨʦʚʘ, 

ʉʤʠʨʥʦʚ, 2019) ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʩʢʦʛʦ ʜʥʘ (ʚʦʨʦʥʢʠ ʧʦʢʤʘʨʢʦʚ) (ʨʠʩʫʥʢʠ 4.3.7, 

4.3.8 ʇʨʠʣʦʞʝʥʠʷ ɹ), ʜʘʥʥʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʚʧʦʣʥʝ ʦʙʦʩʥʦʚʘʥʥʳʤ [ʅʝʤʠʨʦʚʩʢʘʷ 

ʠ ʜʨ., 2020]. ɸʥʘʣʠʟ ʣʘʪʝʨʘʣʴʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʇɸʋ ʧʦʢʘʟʳʚʘʝʪ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʫʶ ʢʘʨʪʠʥʫ ʨʘʩʧʨʝʜʝʣʝʥʧʠʷ, ʦʪʨʘʞʘʶʱʫʶ ʤʥʦʛʦʦʙʨʘʟʠʝ ʠʩʪʦʯʥʠʢʦʚ 
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ʧʦʩʪʫʧʣʝʥʠʷ ʠ ʬʘʢʪʦʨʦʚ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʧʝʨʝʤʝʱʝʥʠʝ ʠ ʥʘʢʦʧʣʝʥʠʝ ʇɸʋ. ʄʘʨʢʝʨʳ ʩʦʩʪʘʚʘ 

ʘʣʢʘʥʦʚ ʠ ʩʧʝʢʪʨʳ ʀʂ-ʌʫʨʴʝ [ʅʝʤʠʨʦʚʩʢʘʷ ʠ ʜʨ., 2020] ʫʢʘʟʳʚʘʣʠ ʢʘʢ ʥʘ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʡ 

(ʄʫʨʤʘʥʩʢʘʷ ʙʘʥʢʘ, ʰʝʣʴʬ ɿʌʀ), ʪʘʢ ʠ ʥʘ ʪʦʯʝʯʥʳʡ ʵʥʜʦʛʝʥʥʳʡ ʠʩʪʦʯʥʠʢ ʋɺ (ʰʝʣʴʬ ʘʨʭ. 

ʐʧʠʮʙʝʨʛʝʥ, ʄʝʜʚʝʞʠʥʩʢʠʡ ʞʝʣʦʙ). ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʋɺ ʤʦʛʫʪ ʜʚʠʛʘʪʴʩʷ ʚʦ ʬʣʶʠʜʥʳʭ ʧʦʪʦʢʘʭ 

ʢʘʢ ʦʪʜʝʣʴʥʘʷ ʬʘʟʘ ʧʦ ʧʦʨʘʤ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʠ ʦʩʪʘʚʣʷʪʴ ʛʝʦʭʠʤʠʯʝʩʢʠʡ ʩʣʝʜ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʦʩʘʜʢʘʭ ʙʣʘʛʦʜʘʨʷ ʘʢʢʫʤʫʣʷʮʠʠ, ʦʩʦʙʝʥʥʦ ʚ ʤʝʩʪʘʭ ʛʘʟʦʚʦʡ ʨʘʟʛʨʫʟʢʠ. [England, 1987]. ɸʥʦʤʘʣʠʠ 

ʚ ʠʭ ʩʦʩʪʘʚʝ ʩ ʛʣʫʙʠʥʦʡ ʚ ʦʩʘʜʦʯʥʦʡ ʪʦʣʱʝ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʠʭ 

ʧʦʩʪʫʧʣʝʥʠʝ ʠʟ ʥʠʞʝʣʝʞʘʱʠʭ ʛʦʨʠʟʦʥʪʦʚ [ʅʝʤʠʨʦʚʩʢʘʷ, ɸʣʝʢʩʘʥʜʨʦʚʘ, 2021].  

ʂʨʦʤʝ ʪʦʛʦ, ʧʦʚʳʰʝʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʳ ʘʢʪʠʚʥʦʡ 

ʛʠʜʨʦʜʠʥʘʤʠʢʦʡ ʧʨʠʜʦʥʥʳʭ ʚʦʜ (Frey et al., 2017), ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʚʟʤʫʯʠʚʘʥʠʶ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ, ʪʘʢʞʝ ʥʘʠʙʦʣʝʝ ʟʘʛʨʷʟʥʝʥʥʳʝ ʜʦʥʥʳʝ ʦʩʘʜʢʠ 

(ʪʝʭʥʦʛʝʥʥʳʝ ʇɸʋ ʠ ɸʋɺ) ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʧʨʠʧʦʨʪʦʚʳʭ ʘʢʚʘʪʦʨʠʷʭ ʠ ʵʩʪʫʘʨʥʳʭ ʟʦʥʘʭ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʦʩʘʞʜʝʥʠʝʤ ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ ʩʦʨʙʠʨʦʚʘʥʥʳʭ ʚʦʜʥʦʡ ʚʟʚʝʩʴʶ ʨʘʟʣʠʚʦʚ ʅʇ ʚ ʦʙʣʘʩʪʠ 

ʤʘʨʛʠʥʘʣʴʥʳʭ ʬʠʣʴʪʨʦʚ. ʂ ʧʨʠʤʝʨʫ, ʩʦʜʝʨʞʘʥʠʝ ʅʋ ʚ ʧʨʦʙʘʭ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʙʳʣʦ ʚʳʰʝ 

ʧʨʝʜʝʣʘ ʦʙʥʘʨʫʞʝʥʠʷ (1.8 ɼʂ) (ʅʦʨʤʘʪʠʚʳ ʢʘʯʝʩʪʚʘ ʚʦʜʳé, 2015) ʥʘ ʦʜʥʦʡ ʩʪʘʥʮʠʠ ʚ ʙʦʣʝʝ 

ʟʘʛʨʷʟʥʝʥʥʦʤ ʨʘʡʦʥʝ, ʧʦʜʚʝʨʞʝʥʥʦʤ ʚʳʥʦʩʫ ʚʦʜ ʠʟ ʂʦʣʴʩʢʦʛʦ ʟʘʣʠʚʘ (ʂʦʨʰʝʥʢʦ ʠ ʜʨ., 2020). ʅʘ 

ʟʘʧʘʜʝ ʪʘʢʞʝ ʛʣʘʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʋɺ ʤʦʛʫʪ ʙʳʪʴ ʘʪʣʘʥʪʠʯʝʩʢʠʝ ʚʦʜʳ. ʊʘʢʞʝ, ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ, ʦʪʤʝʯʝʥʥʳʝ ʩʝʚʝʨʥʝʝ ʐʧʠʮʙʝʨʛʝʥʘ (ʜʦ 0,67 ʤʢʛ/ʣ), ʀʩʪ-ʌʴʦʨʜʝ, ʛʝʦʪʨʘʚʝʨʩʝ 

ʐʧʠʮʙʝʨʛʝʥ-ɿʌʀ (0,55 ʤʢʛ/ʣ), ʤʦʛʫʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʳ ʚʣʠʷʥʠʝʤ ʅʦʨʜʢʘʧʩʢʦʡ ʚʝʪʚʠ 

ɻʦʣʴʬʩʪʨʠʤʘ ʠ ʧʦʩʪʫʧʣʝʥʠʝʤ ʇɸʋ ʟʘ ʩʯʝʪ ʙʝʨʝʛʦʚʦʛʦ ʩʪʦʢʘ. ɺʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ 

ʛʝʦʪʨʘʚʝʨʩʝ, ʧʦʤʠʤʦ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʛʦ, ʤʦʛʫʪ ʙʳʪʴ ʨʝʟʫʣʴʪʘʪʦʤ ʨʘʟʤʳʚʘ ʥʠʞʝʣʝʞʘʱʠʭ 

ʫʛʣʝʩʦʜʝʨʞʘʚʱʠʭ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ [Petrova, Batova, 1996]. ʅʘ ʚʦʩʪʦʢʝ, ʚʝʨʦʷʪʥʦ, ʛʣʘʚʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʬʝʥʦʣʦʚ ʷʚʣʷʝʪʩʷ ʚʳʥʦʩ ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ ʠʟ ɻʦʨʣʘ ɹʝʣʦʛʦ ʤʦʨʷ. ʂʘʢ ʧʨʘʚʠʣʦ, 

ʥʘʠʙʦʣʝʝ ʟʘʛʨʷʟʥʝʥʥʳʝ ʫʯʘʩʪʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʚʳʰʝʥʥʳʤʠ ʩʦʜʝʨʞʘʥʠʷʤʠ ʚʟʚʝʰʝʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ.  

ʉʫʱʝʩʪʚʫʶʱʘʷ ʛʝʦʭʠʤʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʥʘʢʦʧʣʝʥʠʷ ʠ ʫʩʣʦʚʠʷ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʆɺ ʥʘʭʦʜʷʪ ʦʪʨʘʞʝʥʠʝ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʋɺ [ʅʝʤʠʨʦʚʩʢʘʷ, ɸʣʝʢʩʘʥʜʨʦʚʘ, 2021]. 

ɺ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʨʘʡʦʥʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʦʙʫʩʣʦʚʣʝʥʦ ʢʘʢ 

ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤʠ (ʙʠʦʪʠʯʝʩʢʠʤʠ), ʪʘʢ ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ 

ʧʨʠʨʦʜʥʳʝ ʧʨʦʮʝʩʩʳ, ʪʘʢʠʝ ʢʘʢ ʙʠʦʛʝʥʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʙʠʦʩʠʥʪʝʟ 

ʞʠʚʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ, ʜʝʛʨʘʜʘʮʠʷ ʘʚʪʦʭʪʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʦʯʘʛʠ ʬʣʶʠʜʦʨʘʟʛʨʫʟʢʠ ʚ ʚʝʨʭʥʝʤ 

ʩʣʦʝ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ, ʘ ʪʘʢʞʝ ʣʝʜʦʚʳʡ ʨʘʟʥʦʩ, ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʋɺ ʚ ʨʝʛʠʦʥʝ, ʯʝʤ ʘʥʪʨʦʧʦʛʝʥʥʳʝ. 
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2.2.1 ʉʦʜʝʨʞʘʥʠʝ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚʦ ʬʴʦʨʜʘʭ ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʦʛʦ ʠ ʅʦʨʚʝʞʩʢʦ-

ɻʨʝʥʣʘʥʜʩʢʦʛʦ ʙʘʩʩʝʡʥʦʚ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʥʪʘʢʪʥʳʭ ʥʘʙʣʶʜʝʥʠʡ/ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʨʘʙʦʪ 

 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚʦ 

ʬʴʦʨʜʘʭ ʩʤʝʞʥʳʭ ʘʢʚʘʪʦʨʠʡ ɹʘʨʝʥʮʝʚʘ ʠ ʅʦʨʚʝʞʩʢʦʛʦ ʤʦʨʝʡ, ʘ ʠʤʝʥʥʦ ʚ ʟʘʣʠʚʝ ɻʨʝʥ-ʌʴʦʨʜ 

(ɻʨʝʥʣʘʥʜʩʢʦʝ ʤʦʨʝ, ʦ-ʚ ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ) ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʤʥʦʛʦʣʝʪʥʠʭ ʜʘʥʥʳʭ ʧʦ 

ʵʢʩʧʝʜʠʮʠʷʤ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ  ʬʠʣʠʘʣʘ ʌɻɹʋ çʅʇʆ çʊʘʡʬʫʥè ʠ ʚ ʂʦʣʴʩʢʦʤ ʟʘʣʠʚʝ ʧʦ ʜʘʥʥʳʤ 

ɺʇʄ (ɹʘʨʝʥʮʝʚʦ ʤʦʨʝ). 

2.2.1.1 ɿʘʣʠʚ ɻʨʝʥ-ʌʴʦʨʜ (ɻʨʝʥʣʘʥʜʩʢʦʝ ʤʦʨʝ, ʦ-ʚ ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ) 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʩʫʱʝʩʪʚʣʝʥʠ ̫ʣʦʢʘʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʛʨʷʟʥʝʥʠʷ ʤʦʨʩʢʦʡ ʩʨʝʜʳ ʙʳʣʠ 

ʠʟʫʯʝʥʳ ʜʘʥʥʳʝ ʫʨʦʚʥʷ ʩʦʜʝʨʞʘʥʠʷ ʚ ʚʦʜʝ ʩʫʤʤʘʨʥʳʭ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʧʦʣʫʯʝʥʥʳʝ ʚ 

ʭʦʜʝ ʵʢʩʧʝʜʠʮʠʡ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʬʠʣʠʘʣʘ ʌɻɹʋ çʅʇʆ çʊʘʡʬʫʥè ʥʘ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʩʫʜʥʝ çɹʘʨʝʥʮʙʫʨʛè ʚ ʨʘʡʦʥʝ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ 

ʣʦʢʘʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚʢʣʶʯʘʶʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ 

ʥʘʙʣʶʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʭʠʤʠʢʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ.  

ʕʢʩʧʝʜʠʮʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʦʩʠʣʠ ʢʦʤʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ, ʚʢʣʶʯʘʷ ʦʜʥʦʚʨʝʤʝʥʥʳʝ 

ʠʟʤʝʨʝʥʠʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʜʥʦʡ ʪʦʣʱʠ. ɺ ʭʦʜʝ ʨʘʙʦʪ ʙʳʣʦ 

ʚʳʧʦʣʥʝʥʦ 17 ʩʪʘʥʮʠʡ ʠ ʦʙʨʘʙʦʪʘʥʦ 384 ʧʨʦʙ ʥʘ ʥʝʬʪʷʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʠ 

ʧʨʠʜʦʥʥʦʤ ʩʣʦʷʭ ʤʦʨʩʢʦʡ ʚʦʜʳ.  

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʬʦʥʦʚʳʭ ʫʨʦʚʥʷʭ ʟʘʛʨʷʟʥʝʥʠʷ ʤʦʨʩʢʦʡ 

ʩʨʝʜʳ ʚ ʮʝʣʷʭ ʠʟʫʯʝʥʠʷ ʠʭ ʤʝʞʛʦʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ 

ʙʘʣʘʥʩʘ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʥʘ ʩʪʘʥʮʠʷʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʫʯʘʩʪʢʘʭ ʙʘʩʩʝʡʥʘ, ʛʜʝ ʦʪʤʝʯʘʶʪʩʷ 

ʙʦʣʝʝ ʥʠʟʢʠʝ ʫʨʦʚʥʠ ʟʘʛʨʷʟʥʝʥʠʷ, ʠʣʠ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʯʠʩʪʳʭ ʚʦʜʘʭ, ʚʳʧʦʣʥʷʶʪʩʷ ʬʦʥʦʚʳʝ 

ʥʘʙʣʶʜʝʥʠʷ ʦʜʠʥ ʨʘʟ ʚ ʩʝʟʦʥ.  

ɼʘʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʚ ʨʘʡʦʥʘʭ, ʚ ʢʦʪʦʨʳʝ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ ʤʦʛʫʪ 

ʧʦʧʘʩʪʴ ʪʦʣʴʢʦ ʚʩʣʝʜʩʪʚʠʝ ʠʭ ʛʣʦʙʘʣʴʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʊʘʢʞʝ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ 

ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʘʡʦʥʘʭ, ʚ ʢʦʪʦʨʳʝ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ ʧʦʩʪʫʧʘʶʪ 

ʚʩʣʝʜʩʪʚʠʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʤʠʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʇʨʠ ʵʪʦʤ ʢʘʪʝʛʦʨʠʷ ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ 

ʩʪʘʥʮʠʡ ʬʦʥʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʤʦʛʫʪ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʠʥʘʤʠʢʠ ʫʨʦʚʥʷ 

ʟʘʛʨʷʟʥʝʥʠʷ ʤʦʨʩʢʦʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʚ ʩʚʷʟʠ ʩ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʦʙʲʝʢʪʦʚ ʢʦʥʪʨʦʣʷ. 

ɺʩʝ ʭʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʪʚʝʨʞʜʝʥʥʳʤʠ ʤʝʪʦʜʠʢʘʤʠ 

ʚ ʨʫʢʦʚʦʜʷʱʠʭ ʜʦʢʫʤʝʥʪʘʭ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʧʦ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʫ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʈɼ 52.10.243-92 çʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʤʦʨʩʢʠʭ ʚʦʜè (1993) 
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ʠ ʈɼ 52.10.556-95 çʆʧʨʝʜʝʣʝʥʠʝ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʤʦʨʩʢʠʭ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʠ ʚʟʚʝʩʠè 

(1996). ʋɺ ʚʳʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʢʦʣʦʥʦʯʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʩʪʘʥʮʠʡ ʚʳʙʠʨʘʣʦʩʴ ʩ 

ʫʯʝʪʦʤ ʛʝʦʤʦʨʬʦʣʦʛʠʠ ʜʥʘ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʟʘʣʠʚʘ. 

 

ʇʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ ʚʦʜʳ 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʚʦʜʳ ʚ ʠʟʫʯʘʝʤʦʤ ʨʘʡʦʥʝ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʭ ʩʫʤʤʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ 2012 ʛ. ʚ ʚʦʜʘʭ ʘʢʚʘʪʦʨʠʠ ʟʘʣʠʚʘ ɻʨʝʥ-ʬʴʦʨʜ 

ʥʘʭʦʜʠʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 9 ʜʦ 39 ʤʢʛ/ʜʤ3. 

ɺ 2013 ʛ. ʚ ʚʦʜʘʭ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʟʘʣʠʚʘ ɻʨʝʥ-ʬʴʦʨʜ ʩʦʜʝʨʞʘʥʠʝ ʅʋ ʩʦʩʪʘʚʣʷʣʦ ʦʪ 2 (ʚ 

ʨʘʡʦʥʝ ʚʦʜʦʟʘʙʦʨʘ) ʜʦ 86 ʤʢʛ/ʜʤ3 (ʚ ʨʘʡʦʥʝ ʚʧʘʜʝʥʠʷ ʨʫʯʴʷ, ʧʨʦʪʝʢʘʶʱʝʛʦ ʯʝʨʝʟ ʧ. ɹʘʨʝʥʮʙʫʨʛ) 

ʧʨʠ ʩʨʝʜʥʝʤ ʟʥʘʯʝʥʠʠ 10 ʤʢʛ/ʜʤ3. ɺ 2014 ʛ. ʦʥʦ ʚʘʨʴʠʨʦʚʘʣʦʩʴ ʦʪ 2 (ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʟʘʣʠʚʘ) ʜʦ 

70 ʤʢʛ/ʜʤ3 (ʚ ʨʘʡʦʥʝ ʚʧʘʜʝʥʠʷ ʫʢʘʟʘʥʥʦʛʦ ʨʫʯʴʷ) ʧʨʠ ʩʨʝʜʥʝʤ ʟʥʘʯʝʥʠʠ 26 ʤʢʛ/ʜʤ3. ɺ 2015 ʛ. 

ʩʦʜʝʨʞʘʥʠʝ ʅʋ ʠʟʤʝʥʷʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ 5-70 ʤʢʛ/ʜʤ3 ʧʨʠ ʩʨʝʜʥʝʤ ʟʥʘʯʝʥʠʠ 25 ʤʢʛ/ʜʤ3. 

ɺ 2016 ʛ. ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠʟʤʝʥʷʣʠʩʴ ʦʪ 5 ʜʦ 42 ʤʢʛ/ʜʤ3 ʧʨʠ 

ʩʨʝʜʥʝʤ ʟʥʘʯʝʥʠʠ 25 ʤʢʛ/ʜʤ3, ʚ 2017 ʛ. ï ʦʪ 0 ʜʦ 5 ʤʢʛ/ʜʤ3, ʚ 2018 ʛ. ï ʦʪ 7 (ʥʘ ʚʳʭʦʜʝ ʠʟ ʟʘʣʠʚʘ) 

ʜʦ 23 ʤʢʛ/ʜʤ3 (ʩʪʘʥʮʠʷ 27, ʩʝʚʝʨʥʝʝ ʧ. ɹʘʨʝʥʮʙʫʨʛ, ʩʤ. ʨʠʩʫʥʦʢ 1.4.10) ʧʨʠ ʩʨʝʜʥʝʤ ʟʥʘʯʝʥʠʠ 

12 ʤʢʛ/ʜʤ3, ʚ 2019 ʛ. ï ʦʪ 1 (ʥʘ ʚʳʭʦʜʝ ʠʟ ʟʘʣʠʚʘ) ʜʦ 32 ʤʢʛ/ʜʤ3 (ʚ ʨʘʡʦʥʝ ʚʧʘʜʝʥʠʷ ʨʫʯʴʷ ʩʝʚʝʨʥʝʝ 

ʧ. ɹʘʨʝʥʮʙʫʨʛ), 2021 ʛ. ï ʦʪ 3 ʜʦ 5 ʤʢʛ/ʜʤ3. 

ɺʦʟʨʘʩʪʘʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʦʪ 33 ʜʦ 70 

ʤʢʛ/ʜʤ3 ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʧʨʠʙʨʝʞʥʳʭ ʨʘʡʦʥʘʭ ʟʘʣʠʚʘ (ʩʪʘʥʮʠʠ 28, 26) ʚ 2014 ʛʛ. 

ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʤʘʢʩʠʤʫʤʳ ʩʦʜʝʨʞʘʥʠʷ ʫʤʝʥʴʰʘʣʠʩʴ ʠ ʚ 2021 ʛ. ʜʦʩʪʠʛʣʠ 3-5 

ʤʢʛ/ʜʤ3.  ɺ 2016 ʛ. ʩʨʝʜʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʙʣʶʜʘʣʠʩʴ ʧʨʠʤʝʨʥʦ ʥʘ ʫʨʦʚʥʝ 2015 ʛ., ʠʭ ʚʝʣʠʯʠʥʳ 

ʚ 2014 ʠ 2013 ʛʛ. ʩʦʩʪʘʚʣʷʣʠ ʚ ʩʨʝʜʥʝʤ 38-29 ʤʢʛ/ʜʤ3 (ʨʠʩʫʥʦʢ 2.2.4). ɺ 2017 ʠ 2018 ʛʛ. ʤʘʢʩʠʤʫʤʳ 

ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʚʦʜʳ ʤʝʥʷʣʠʩʴ ʚ ʩʨʝʜʥʝʤ ʦʪ 5 ʜʦ 23 

ʤʢʛ/ʜʤ3 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʪʤʝʯʘʣʠʩʴ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʩʭʦʜʥʳʝ ʟʥʘʯʝʥʠʷ ʩʨʝʜʥʝʡ ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʩʣʦʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʫ ʜʥʘ ʫ ʥʘʠʙʦʣʝʝ ʦʪʜʘʣʝʥʥʳʭ ʦʪ ʙʝʨʝʛʘ ʩʪʘʥʮʠʡ (ʪʘʙʣʠʮʘ 

2.2.2.) [ɸʣʝʢʩʘʥʜʨʦʚʘ ʠ ʜʨ, 2022]. ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʩʫʤʤʘʨʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʷʥʳʭ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʟʘ ʧʝʨʠʦʜ ʩ 2012 ʧʦ 2023 ʛʛ. ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʘʭ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ ʟʘʣʠʚʘ 

ʚʘʨʴʠʨʦʚʘʣʠ ʦʪ 19 (ʚ ʦʪʢʨʳʪʦʡ ʯʘʩʪʠ ʟʘʣʠʚʘ) ʜʦ 86 ʤʢʛ/ʜʤ3 (ʚ ʨʘʡʦʥʝ ʚʧʘʜʝʥʠʷ ʨʫʯʴʷ, 

ʧʨʦʪʝʢʘʶʱʝʛʦ ʯʝʨʝʟ ʧ. ɹʘʨʝʥʮʙʫʨʛ). ɺ 2022 ʛ. ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʜʦʩʪʠʛʘʣʠ 28 

ʤʢʛ/ʜʤ3(ʩʪʘʥʮʠʷ 26) ʅʘʯʠʥʘʷ ʩ 2021 ʛʛ. ʤʘʢʩʠʤʫʤʳ ʩʦʜʝʨʞʘʥʠʷ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʚʦʜ 

ʫʤʝʥʴʰʘʣʠʩʴ ʚ ʩʨʝʜʥʝʤ ʜʦ 5 ʤʢʛ/ʜʤ3 ï ʢ 2023 ʛ. [ɸʣʝʢʩʘʥʜʨʦʚʘ ʠ ʜʨ., 2025]. 

ɼʣʷ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʦʚ ʤʦʨʷ ʩʨʝʜʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ 

ʠʟʫʯʘʝʤʦʤ ʨʘʡʦʥʝ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ ʫʤʝʥʴʰʘʣʠʩʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: ʦʪ ʩʪʘʥʮʠʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʨʘʡʦʥʝ ʚʧʘʜʝʥʠʷ ʨʫʯʴʷ, ʧʨʦʪʝʢʘʶʱʝʛʦ ʯʝʨʝʟ ʧ. ɹʘʨʝʥʮʙʫʨʛ (22 ʤʢʛ/ʜʤ3), ʢ 
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ʩʪʘʥʮʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʩʝʚʝʨʥʝʝ ʧ. ɹʘʨʝʥʮʙʫʨʛ (9 ʤʢʛ/ʜʤ3), ʠ ʢ ʦʪʢʨʳʪʦʡ ʯʘʩʪʠ ʟʘʣʠʚʘ 

(5 ʤʢʛ/ʜʤ3).  

 

ʈʠʩʫʥʦʢ 2.2.4.  ʄʥʦʛʦʣʝʪʥʠʝ ʠʟʤʝʥʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠ ʩʨʝʜʥʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʤʢʛ/ʜʤ3 ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʚʦʜʳ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ ʟʘʣʠʚʘ 

ɻʨʝʥ-ʬʴʦʨʜ (ʧʦ ʩʪʘʥʮʠʷʤ) ʟʘ ʧʝʨʠʦʜ 2012ï2022 ʛʛ. [ɸʣʝʢʩʘʥʜʨʦʚʘ ʠ ʜʨ, 2022] 

 

ʇʨʠʜʦʥʥʳʡ ʩʣʦʡ ʚʦʜʳ 

ʀʟʫʯʝʥʠʝ ʩʫʤʤʘʨʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʟʘ ʤʥʦʛʦʣʝʪʥʠʡ ʧʝʨʠʦʜ 

ʧʦʢʘʟʘʣʦ ʥʘʣʠʯʠʝ ʟʥʘʯʠʤʳʭ ʤʝʞʛʦʜʦʚʳʭ ʠʟʤʝʥʝʥʠʡ ʠʭ ʩʦʜʝʨʞʘʥʠʷ. ʉʫʤʤʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ 2012 ʛ. ʚ ʧʨʠʜʦʥʥʳʭ ʚʦʜʘʭ ʟʘʣʠʚʘ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʙʳʣʦ ʦʪ 7 (ʥʘ 

ʩʪʘʥʮʠʠ 27, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʩʝʚʝʨʥʝʝ ʧ. ɹʘʨʝʥʮʙʫʨʛ) ʜʦ 35 ʤʢʛ/ʜʤ3 (ʥʘ ʩʪʘʥʮʠʠ 26, ʚ ʨʘʡʦʥʝ 

ʚʦʜʦʟʘʙʦʨʘ), ʧʨʠ ʩʨʝʜʥʝʤ ʟʥʘʯʝʥʠʠ 19 ʤʢʛ/ʜʤ3 (ʩʤ. ʪʘʙʣ. 2.2.2). 

ɺ 2013 ʛ. ʚ ʚʦʜʘʭ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʟʘʣʠʚʘ ɻʨʝʥ-ʬʴʦʨʜ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʝʬʪʷʥʳʭ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʩʦʩʪʘʚʣʷʣʘ ʦʪ 2 (ʩʪʘʥʮʠʷ 14) ʜʦ 4 ʤʢʛ/ʜʤ3 (ʩʪʘʥʮʠʷ 15) ʧʨʠ ʩʨʝʜʥʝʤ ʟʥʘʯʝʥʠʠ 3 

ʤʢʛ/ʜʤ3, ʚ 2014 ʛ. ï ʦʪ 5 (ʩʪʘʥʮʠʷ 32) ʜʦ 34 ʤʢʛ/ʜʤ3 (ʩʪʘʥʮʠʷ 15) ʧʨʠ ʩʨʝʜʥʝʤ ʟʥʘʯʝʥʠʠ 13 ʤʢʛ/ʜʤ3, 

ʚ 2015 ʛ. ï ʦʪ 4 (ʩʪʘʥʮʠʷ 32) ʜʦ 39 ʤʢʛ/ʜʤ3 (ʩʪʘʥʮʠʷ 26) ʧʨʠ ʩʨʝʜʥʝʤ ʟʥʘʯʝʥʠʠ 20, ʚ 2016 ʛ. ï ʦʪ 4 

(ʚ ʦʪʢʨʳʪʦʡ ʯʘʩʪʠ ʟʘʣʠʚʘ) ʜʦ 35 ʤʢʛ/ʜʤ3 (ʙʣʠʞʝ ʢ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ) ʧʨʠ ʩʨʝʜʥʝʤ ʟʥʘʯʝʥʠʠ 16 

ʤʢʛ/ʜʤ3, ʚ 2017 ʛ. ï ʦʪ 1 ʜʦ 8 ʤʢʛ/ʜʤ3 (ʚ ʦʪʢʨʳʪʦʡ ʯʘʩʪʠ ʟʘʣʠʚʘ ʠ ʚ ʘʢʚʘʪʦʨʠʠ ʟʘʣʠʚʘ ʙʣʠʞʝ ʢ 

ʨʘʡʦʥʫ ʚʦʜʦʟʘʙʦʨʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʚ ʩʨʝʜʥʝʤ ï ʦʢʦʣʦ 3 ʤʢʛ/ʜʤ3 (ʨʠʩʫʥʦʢ 2.2.5). 

ʇʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʘ ʛʦʨʠʟʦʥʪʘʭ ʛʣʫʙʠʥ 20,5 ï 110,0 ʤ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʨʘʡʦʥʦʚ ʩ ʚʳʩʦʢʠʤ ʫʛʣʝʚʦʜʦʨʦʜʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ.  

ɺ ʦʪʢʨʳʪʦʡ ʯʘʩʪʠ ʟʘʣʠʚʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ 2017 ʛ. ʙʳʣʠ ʥʠʞʝ 
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(ʦʢʦʣʦ 4 ʤʢʛ/ʜʤ3), ʯʝʤ ʚ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ (ʥʘʧʨʠʤʝʨ, ʚ 2016 ʛ. ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʜʦʩʪʠʛʘʣ ʚ 

ʩʨʝʜʥʝʤ 21 ʤʢʛ/ʜʤ3). ɺ 2021, 2022 ʛʛ. ʙʦʣʝʝ ʥʠʟʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʛʦʜʘʤʠ ʤʦʛʫʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʳ ʩʥʠʞʝʥʠʝʤ ʥʝʬʪʷʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ 

ʠ ʫʩʠʣʝʥʠʝʤ ʦʭʨʘʥʥʳʭ ʤʝʨ. 

 

ʊʘʙʣʠʮʘ 2.2.2. ʉʦʜʝʨʞʘʥʠʝ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʠ ʧʨʠʜʦʥʥʦʤ ʩʣʦʝ 

ʚʦʜʳ ʟʘʣʠʚʘ ɻʨʝʥ-ʬʴʦʨʜ ʚ 2012 ï 2022 ʛʛ.  

 

 

ʅʦʤʝʨ 

ʩʪʘʥʮʠʠ 

ʂʦʦʨʜʠʥʘʪʳ 

ʂʦʣʠʯʝʩ

ʪʚʦ 

ʧʨʦʙ 

ʉʫʤʤʘʨʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ 

ʚ 

ʧʦʚʝʨʭʥʦʩʪʥʦʤ 

ʩʣʦʝ ʚʦʜʳ , 

ʤʢʛ/ʜʤ3, 

ʠʥʪʝʨʚʘʣ* 

 

ʉʫʤʤʘʨʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ, 

ʚ ʧʨʠʜʦʥʥʦʤ 

ʩʣʦʝ ʚʦʜʳ, 

ʤʢʛ/ʜʤ3, 

ʠʥʪʝʨʚʘʣ* 

 

ʰʠʨʦʪʘ, ʩ.ʰ. ʜʦʣʛʦʪʘ, ʚ.ʜ. 

10 78,049 14,194 9/9 3-24 

 

12-22 

 

11 78,055 14,192 9/9 2-27 

 

6-22 

 

12 78,078 14,169 10/10 2-42 

 

2-42 

 

13 78,049 14,209 13/13 1-36 

 

5-24 

 

28 78,050 14,202 12/12 4-33 

 

6-22 

 

29 78,060 14,197 11/11 4-28 

 

4-21 

 

30 78,066 14,184 9/9 2-19 

 

3-21 

 

31 78,066 14,192 12/11 3-36 

 

2-24 

 

32 78,080 14,176 10/10 4-37 

 

3-35 

 

33 78,063 14,184 10/10 0-19 

 

1-26 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2.2.2. 

ʅʦʤʝʨ 

ʩʪʘʥʮʠʠ 

ʂʦʦʨʜʠʥʘʪʳ 

ʂʦʣʠʯʝʩ

ʪʚʦ 

ʧʨʦʙ 

ʉʫʤʤʘʨʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ 

ʚ 

ʧʦʚʝʨʭʥʦʩʪʥʦʤ 

ʩʣʦʝ ʚʦʜʳ , 

ʤʢʛ/ʜʤ3, 

ʠʥʪʝʨʚʘʣ* 

 

ʉʫʤʤʘʨʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ, 

ʚ ʧʨʠʜʦʥʥʦʤ 

ʩʣʦʝ ʚʦʜʳ, 

ʤʢʛ/ʜʤ3, 

ʠʥʪʝʨʚʘʣ* 

 

  

34 78,064 14,192 11/10 2-23 

 

5-16 

 

14 78,062 14,198 15/14 2-86 

 

1-27 

26 78,060 14,205 16/16 2-70 

 

2-39 

 

27 78,078 14,192 14/14 2-26 

 

2-39 

 

89 78,656 16,308 1/1 <5 <5 

90 78,655 16,392 1/1 <5 <5 

 

*ʇʨʠʤʝʯʘʥʠʝ: ʠʥʪʝʨʚʘʣ: ʦʪ ʤʠʥ.ʜʦ ʤʘʢʩ.ʟʥʘʯʝʥʠʡ 

 

 

 

ʈʠʩʫʥʦʢ 2.2.5. ʄʥʦʛʦʣʝʪʥʠʝ ʠʟʤʝʥʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠ ʩʨʝʜʥʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʤʢʛ/ʜʤ3) ʚ ʧʨʠʜʦʥʥʦʤ ʩʣʦʝ ʚʦʜʳ ʦʪʜʝʣʴʥʳʭ ʨʘʡʦʥʦʚ ʟʘʣʠʚʘ ɻʨʝʥ-

ʬʴʦʨʜ (ʧʦ ʩʪʘʥʮʠʷʤ) ʟʘ 2012-2022 ʛʛ. [ɸʣʝʢʩʘʥʜʨʦʚʘ ʠ ʜʨ., 2022] 
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ɺ 2022 ʛ. ʚʩʝ ʟʥʘʯʝʥʠʷ ʚ ʦʪʦʙʨʘʥʥʳʭ ʧʨʦʙʘʭ ʚ ʧʨʠʜʦʥʥʦʤ ʩʣʦʝ ʚʦʜʳ ʩʦʩʪʘʚʣʷʣʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʥʝʝ 5 ʤʢʛ/ʜʤ3. ʉʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ (2021, 2022) ʤʦʞʝʪ ʙʳʪʴ ʪʘʢʞʝ ʦʙʫʩʣʦʚʣʝʥʦ 

ʫʤʝʥʴʝhʥʠʝʤ ʠʭ ʧʦʩʪʫʧʣʝʥʠʷ ʠ ʧʝʨʝʥʦʩʘ ʚ ʧʨʠʜʦʥʥʦʤ ʩʣʦʝ ʠ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʧʨʦʷʚʣʷʶʱʝʛʦʩʷ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʚʦʜʳ. 

ɺ ʮʝʣʦʤ ʦʪʤʝʯʘʝʪʩʷ ʚʢʣʘʜ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʚʥʝʡ 

ʩʦʜʝʨʞʘʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʤʦʨʩʢʠʭ ʚʦʜʘʭ ʟʘʣʠʚʘ ɻʨʝʥ-ʬʴʦʨʜ, ʨʘʥʝʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʦʙʨʘʱʘʣʦʩʴ ʚʥʠʤʘʥʠʝ ʥʘ ʟʘʛʨʷʟʥʝʥʠʝ ʦʪʣʦʞʝʥʠʡ ʥʝʬʪʷʥʳʤʠ ʫʛʣʝʚʦʜʦʨʦʜʘʤʠ. ʊʘʢ, ʤʦʨʩʢʠʝ 

ʜʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ çʟʥʘʯʠʪʝʣʴʥʦʡè ʩʪʝʧʝʥʴʶ ʟʘʛʨʷʟʥʝʥʠʷ ʙʝʥʟ/a/ʧʠʨʝʥʦʤ 

(27 ï 47 ʥʛ/ʛ ʚ ʟʘʣʠʚʝ ɻʨʝʥ-ʬʴʦʨʜ) [ʄʝʱʝʨʷʢʦʚ, 2017], ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʦʪʙʦʨʦʤ ʧʨʦʙ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʝʨʠʦʜ ʪʘʷʥʠʷ ʣʴʜʦʚ. ɺʳʭʦʜʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʨʫʜʥʠʢʘ 

ɹʘʨʝʥʮʙʫʨʛ ʠ ʦʪʚʘʣʳ ʧʦʨʦʜʳ, ʩʦʜʝʨʞʘʱʝʡ ʧʨʠʤʝʩʴ ʫʛʣʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʪʝʨʨʘʩʝ ʧʨʘʚʦʛʦ 

ʩʢʣʦʥʘ ʜʦʣʠʥʳ ʨ. ɻʨʝʥʜʘʣʝʥ, ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʠʩʪʦʯʥʠʢʦʤ ʟʘʛʨʷʟʥʝʥʠʷ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʫʩʪʴʷ 

ʵʪʦʛʦ ʚʦʜʦʪʦʢʘ. ʇʦʚʳʰʝʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʦʞʥʦ ʩʚʷʟʘʪʴ ʠ ʩ ʧʦʩʪʫʧʣʝʥʠʝʤ ʥʝʬʪʷʥʳʭ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʩʫʜʦʭʦʜʥʳʭ ʨʘʡʦʥʘʭ.  

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʝʞʝʛʦʜʥʦ ʨʝʛʠʩʪʨʠʨʫʝʪ ʇɸʋ ʚ ʟʘʣʠʚʝ ɻʨʝʥ-ʌʴʦʨʜ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʬʠʢʩʘʮʠʶ 16 ʚʠʜʦʚ ʇɸʋ ʠ ʠʭ ʩʫʤʤʳ (ɆPAH): ʥʘʬʪʘʣʠʥ (Naph); 

ʘʮʝʥʘʬʪʠʣʝʥ (Ace); ʬʣʫʦʨʝʥ (Flu); ʘʮʝʥʘʬʪʝʥ (Acen); ʬʝʥʘʥʪʨʝʥ (Phe); ʘʥʪʨʘʮʝʥ (Ant); 

ʬʣʫʦʨʘʥʪʝʥ (Fluo); ʧʠʨʝʥ (Pyr); ʙʝʥʟʦ(ʘ)ʘʥʪʨʘʮʝʥ (BaA); ʭʨʠʟʝʥ (Chry); ʙʝʥʟʦ(b)ʬʣʫʦʨʘʥʪʝʥ 

(ʙʝʥʟʦ(b)); ʙʝʥʟʦ(k)ʬʣʫʦʨʘʥʪʝʥ (ʙʝʥʟʦ(k)); ʙʝʥʟʦ(ʘ)ʧʠʨʝʥ (BaP); ʜʠʙʝʥʟʦ(a, h) ʘʥʪʨʘʮʝʥ (Diben); 

ʠʥʜʝʥʦ (1,2,3cd) ʧʠʨʝʥ (Ind); ʙʝʥʟʦ(g,h,i)ʧʝʨʠʣʝʥ (BghiP)). ɹʦʣʴʰʫ  ʁʯʘʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ʥʘʬʪʘʣʠʥ, 

ʩʣʝʜʫʶʱʠʤ ʧʦ ʧʨʝʦʙʣʘʜʘʥʠʶ ʇɸʋ ʷʚʣʷʝʪʩʷ ʬʝʥʘʥʪʨʝʥ, ʭʨʠʟʝʥ, ʥʘʠʤʝʥʴʰʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ï 

ʧʠʨʝʥ ʠ, ʜʘʣʝʝ ï ʙʝʥʟʦ(ʘ)ʧʠʨʝʥ. ʉ ʥʘʯʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʟʘʣʠʚʝ ɻʨʝʥ-ʬʴʦʨʜ (2012 ʛ.) ʧʦ ʜʘʥʥʳʤ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʥʘʙʣʶʜʘʪʝʣʴʥʦʡ ʩʝʪʠ ʇɸʋ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʝʞʝʛʦʜʥʦ, ʠ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʭʦʨʦʰʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʘʢʦʚʳʤ ʚ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʦʪʢʨʳʪʳʭ ʜʘʥʥʳʭ.  

ɼʦ 2015 ʛ. ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʇɸʋ ʤʦʛʣʦ ʜʦʩʪʠʛʘʪʴ 1390 ʥʛ/ʜʤ3. ʉ 2015 

ʛʦʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʇɸʋ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʅʘʬʪʘʣʠʥ, 

ʬʝʥʘʥʪʨʝʥ ʠ ʭʨʠʟʝʥ ʝʞʝʛʦʜʥʦ ʧʨʝʦʙʣʘʜʘʶʪ ʩʨʝʜʠ ʥʘʠʙʦʣʝʝ ʢʘʥʮʝʥʦʛʝʥʥʳʭ ʇɸʋ, ʘ ʧʠʨʝʥʠ 

ʙʝʥʟʦ(ʘ)ʧʠʨʝʥ ʠʤʝʶʪ ʩʘʤʳʝ ʥʠʟʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ. 

ɺ 2016 ʛ. ʇɸʋ ʚ ʤʦʨʩʢʠʭ ʚʦʜʘʭ ʥʝ ʦʧʨʝʜʝʣʷʣʠʩʴ, ʚ 2017 ï 2018 ʛʦʜʘʭ ʥʘʙʣʶʜʘʝʪʩʷ 

ʥʝʙʦʣʴʰʦʡ ʨʦʩʪ, ʥʦ ʩ 2019 ʛʦʜʘ ʩʥʦʚʘ ʩʦʭʨʘʥʷʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

ʟʘ ʜʝʩʷʪʠʣʝʪʥʠʡ ʧʝʨʠʦʜ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2012 ʠ 2014 ʛʛ. ʄʝʞʛʦʜʦʚʘʷ ʜʠʥʘʤʠʢʘ ʩʨʝʜʥʝʛʦ 

ʩʫʤʤʘʨʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʇɸʋ ʧʦʢʘʟʳʚʘʝʪ ʥʝʢʦʪʦʨʫʶ ʪʝʥʜʝʥʮʠʶ ʢ ʩʥʠʞʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʡ ʚ 

ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ ʫʢʘʟʘʥʥʦʛʦ ʧʝʨʠʦʜʘ.  
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ʀʟ ʩʦʝʜʠʥʝʥʠʡ ʇɸʋ ʧʨʝʦʙʣʘʜʘʣʦ ʩʦʜʝʨʞʘʥʠʝ ʬʣʫʦʨʘʥʪʝʥʘ (2014, 2019 ï 2023) ʠ ʧʠʨʝʥʘ 

(2013, 2020-2023) ʛʛ., ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʤʘʨʢʝʨʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʩʤʝʩʴʶ ʛʘʟʦʦʙʨʘʟʥʳʭ ʚʝʱʝʩʪʚ ï 

ʧʨʦʜʫʢʪʦʚ ʧʦʣʥʦʛʦ ʩʛʦʨʘʥʠʷ (ʦʪʨʘʙʦʪʚʰʠʤʠ ʛʘʟʘʤʠ) (Banger et al., 2010), ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʪʦʤ 

ʯʠʩʣʝ ʚ ʪʚʝʨʜʳʭ ʘʵʨʘʣʴʥʳʭ ʚʳʧʘʜʝʥʠʷʭ. ʊʘʢʞʝ, ʢʘʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʙʦʣʝʝ ʨʘʥʥʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʠʟʫʯʘʝʤʦʤ ʨʘʡʦʥʝ, ʣʦʢʘʣʴʥʳʝ ʧʨʠʨʦʜʥʳʝ ʠʩʪʦʯʥʠʢʠ ʥʘ ʐʧʠʮʙʝʨʛʝʥʝ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʠʯʠʥʦʡ ʧʦʚʳʰʝʥʥʳʭ ʫʨʦʚʥʝʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʧʨʠʜʦʥʥʦʡ ʚʦʜʝ, ʘ ʪʘʢʞʝ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ 

ʦʪʜʝʣʴʥʳʭ ʨʘʡʦʥʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʦʪʚʘʣʳ ʧʦʨʦʜ ʩ ʧʨʠʤʝʩʴʶ ʫʛʣʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʪʝʨʨʘʩʝ 

ʧʨʘʚʦʛʦ ʩʢʣʦʥʘ ʜʦʣʠʥʳ ʨ. ɻʨʝʥʜʘʣʝʥ. ʅʘ ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ ʥʘʙʣʶʜʘʝʤʳʝ 

ʫʨʦʚʥʠ ʇɸʋ ʚ ʦʩʥʦʚʥʦʤ ʤʦʛʫʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʳ ʩʣʦʞʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʦʩʘʞʜʝʥʠʷ, ʥʘ ʢʦʪʦʨʳʝ 

ʚʣʠʷʶʪ ʙʠʦʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʘʪʤʦʩʬʝʨʥʳʡ ʧʝʨʝʥʦʩ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʠʣʠ ʤʦʨʩʢʠʝ 

ʪʝʯʝʥʠʷ.  

ʉʨʝʜʥʝʝ ʩʫʤʤʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ ʪʘʢʞʝ ʧʦʢʘʟʘʣʦ 

ʚʳʨʘʞʝʥʥʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʠ ʩʦʩʪʘʚʣʷʝʪ, ʥʘʧʨʠʤʝʨ, 23 ʤʢʛ/ʜʤį ʚ 2012 ʛ. ʠ 4 ʤʢʛ/ʜʤ3 ʚ 2023 ʚ 

ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʚʦʜʳ, 25 ʤʢʛ/ʜʤ3 ʚ 2012 ʠ 6-7 ʤʢʛ/ʜʤ3 ʚ 2023 ʛ. ʚ ʧʨʠʜʦʥʥʦʤ ʩʣʦʝ ʚʦʜʳ 

(ʨʠʩʫʥʦʢ 2.2.6).  

ɺʣʠʷʥʠʝ ʥʘ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʧʨʠʜʦʥʥʦʤ ʩʣʦʝ ʚʦʜʳ ʚ ʨʘʡʦʥʝ ʠʟʫʯʝʥʠʷ 

ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʪʨʘʥʩʛʨʘʥʠʯʥʳʡ ʧʝʨʝʥʦʩ ʪʝʯʝʥʠʷʤʠ, ʧʝʨʝʥʦʩ ʠ ʦʩʘʞʜʝʥʠʝ ʘʵʨʦʟʦʣʴʥʳʭ ʯʘʩʪʠʮ, 

ʨʘʟʛʨʫʟʢʠ ʬʣʶʠʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʦʪʚʘʣʳ ʛʦʨʥʳʭ ʧʦʨʦʜ ʩ ʧʨʠʤʝʩʴʶ ʫʛʣʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʩʣʫʞʠʪʴ ʠʩʪʦʯʥʠʢʦʤ ʟʘʛʨʷʟʥʝʥʠʷ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ [ɸʣʝʢʩʘʥʜʨʦʚʘ ʠ ʜʨ., 2025].  

ɻʨʘʬʠʢʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʜʣʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʟʘʣʠʚʘ ɻʨʝʥ-ʬʴʦʨʜ ʥʘʙʣʶʜʘʝʪʩʷ 

ʦʙʱʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʤʝʥʴʰʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʡ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʯʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʟʘʣʠʚʝ 

ɻʨʝʥ-ʬʴʦʨʜ (2012) ʚ ʧʦʩʣʝʜʥʠʝ ʪʨʠ ʛʦʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʱʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʚʦʜʳ: ʦʪ 23ï39 ʤʢʛ/ʜʤį ʜʦ 5ï7 ʤʢʛ/ʜʤį ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʚʤʝʩʪʝ ʩ ʪʝʤ, ʥʘʣʠʯʠʝ ʣʦʢʘʣʴʥʳʭ ʤʘʢʩʠʤʫʤʦʚ ʤʦʞʝʪ ʙʳʪʴ ʩʣʝʜʩʪʚʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ. ʅʘʠʙʦʣʴʰʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʚʦʜʳ ʥʘʙʣʶʜʘʣʠʩʴ ʚ 2013-2016, 

2019, ʥʘʠʤʝʥʴʰʠʝ ï ʚ 2013, 2017, 2021-2023 ʛʛ. ɺ ʧʨʠʜʦʥʥʦʤ ʩʣʦʝ ʧʦʚʳʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚ 2012, 

2014-2016, 2018-2019 ʛʛ. [ɸʣʝʢʩʘʥʜʨʦʚʘ ʠ ʜʨ., 2025].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʥʠʪʦʨʠʥʛʘ ʣʦʢʘʣʴʥʦ ʥʘʙʣʶʜʘʶʪʩʷ ʧʦʚʳʰʝʥʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʤʦʨʩʢʠʭ ʚʦʜʘʭ ʟʘʣʠʚʘ ɻʨʝʥ-ʬʴʦʨʜ, ʧʦʜ ʜʝʡʩʪʚʠʝʤ 
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ʈʠʩʫʥʦʢ 2.2.6. ʉʨʝʜʥʝʝ ʩʫʤʤʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ 

ʧʦʚʝʨʭʥʦʩʪʥʦʤ (ʩʣʝʚʘ)  ʠ ʚ ʧʨʠʜʦʥʥʦʤ (ʩʧʨʘʚʘ) ʩʣʦʝ ʤʦʨʩʢʦʡ ʚʦʜʳ, ʤʢʛ/ʜʤ3  

[ɸʣʝʢʩʘʥʜʨʦʚʘ ʠ ʜʨ., 2025] 

 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʜʥʳʭ ʤʘʩʩ ʧʨʦʠʩʭʦʜʠʪ ʠʭ ʧʝʨʝʥʦʩ ʠ ʘʢʢʫʤʫʣʷʮʠʷ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʜʥʳʭ ʤʘʩʩ (ʘʪʣʘʥʪʠʯʝʩʢʦʡ, ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʘʪʣʘʥʪʠʯʝʩʢʦʡ, 

ʧʦʚʝʨʭʥʦʩʪʥʦʡ, ʧʨʦʤʝʞʫʪʦʯʥʦʡ, ʣʦʢʘʣʴʥʦʡ ʠ ʟʠʤʥʝʡ ʦʭʣʘʞʜʝʥʥʦʡ ʚʦʜʥʳʭ ʤʘʩʩ) ʚ ʠʟʫʯʘʝʤʦʤ 

ʨʘʡʦʥʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝʤ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʧʨʦʮʝʩʩʦʚ, ʚʢʣʶʯʘʷ ʘʜʚʝʢʮʠʶ ʪʝʯʝʥʠʷʤʠ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʘʪʤʦʩʬʝʨʦʡ ʠ ʚʥʫʪʨʝʥʥʶʶ ʪʨʘʥʩʬʦʨʤʘʮʠʶ. ʀʭ ʚʣʠʷʥʠʝ ʥʦʩʠʪ ʨʝʛʠʦʥʘʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʩʣʦʞʥʳʡ ʭʘʨʘʢʪʝʨ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʮʠʨʢʫʣʷʮʠʠ, ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʢʦʪʦʨʦʡ, ʬʦʨʤʠʨʫʶʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʜʥʳʭ ʤʘʩʩ, 

ʧʝʨʝʥʦʩ ʦʩʘʜʢʦʚ ʠ ʚʝʱʝʩʪʚʘ. 

ɼʣʷ ʠʟʫʯʘʝʤʦʡ ʘʢʚʘʪʦʨʠʡ ʚ ʮʝʣʦʤ ʠ ʣʦʢʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 

ʨʷʜʦʚ ʥʘʢʦʧʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚʳʷʚʣʝʥʳ ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʝʥʜʳ ʠ ʪʝʥʜʝʥʮʠʠ  ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦ 

ʠʟʫʯʘʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ, ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ ʩʫʤʤʘʨʥʦʛʦ, ʩʨʝʜʥʝʛʦ ʩʫʤʤʘʨʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ, ʯʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʦ ʜʣʷ 

ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ (ʥʝʬʪʷʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ) ʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʩʦʜʝʨʞʘʥʠʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ 

ʤʦʨʩʢʦʡ ʩʨʝʜʝ ʠ ʠʭ ʚʦʟʤʦʞʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ. ʈʝʛʫʣʷʨʥʳʡ (ʝʞʝʛʦʜʥʳʡ) ʵʢʦʣʦʛʠʯʝʩʢʠʡ 

ʤʦʥʠʪʦʨʠʥʛ ʠ ʩʙʦʨ ʜʘʥʥʳʭ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʚʝʜʝʥʠʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨʘʤʢʘʭ ʆɺʆʉ, ʚʳʷʚʠʪʴ 

ʟʦʥʳ ʩ ʧʦʚʳʰʝʥʥʳʤ ʟʘʛʨʷʟʥʝʥʠʝʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʨ ʧʦ ʝʛʦ ʩʥʠʞʝʥʠʶ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʮʝʣʷʭ 

ʨʝʘʣʠʟʘʮʠʠ ʉʪʨʘʪʝʛʠʠ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʐʧʠʮʙʝʨʛʝʥ ʜʦ 2030 ʛ., ʘ ʪʘʢʞʝ 

ʧʦʟʚʦʣʷʝʪ ʦʪʩʣʝʞʠʚʘʪʴ ʠʟʫʯʘʝʤʳʝ ʧʨʦʮʝʩʩʳ ʚ ʜʠʥʘʤʠʢʝ. 
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2.2.1.2 ʂʦʣʴʩʢʠʡ ʟʘʣʠʚ (ɹʘʨʝʥʮʝʚʦ ʤʦʨʝ) 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ 

ʧʨʠʜʦʥʥʦʤ ʩʣʦʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʟʘʛʨʷʟʥʝʥʥʳʤ ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʨʘʡʦʥ, ʧʦʜʚʝʨʞʝʥʥʳʡ 

ʚʳʥʦʩʫ ʚʦʜ ʠʟ ʂʦʣʴʩʢʦʛʦ ʟʘʣʠʚʘ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʂʦʣʴʩʢʠʡ ʟʘʣʠʚ ʠ ʘʢʚʘʪʦʨʠʷ, ʧʨʠʤʳʢʘʶʱʘʷ ʢ 

ʥʝʤʫ, ʘ ʪʘʢʞʝ ʘʢʚʘʪʦʨʠʷ, ʧʨʠʤʳʢʘʶʱʘʷ ʢ ʄʫʨʤʘʥʩʢʦʤʫ ʙʝʨʝʛʫ, ʯʪʦ ʚ ʮʝʣʦʤ ʩʦʦʪʥʦʩʠʪʩʷ ʠ ʩ 

ʧʦʣʫʯʝʥʥʳʤʠ ʨʘʥʝʝ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦ ʜʘʥʥʳʤ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʡ ʩʲʝʤʢʠ (ɽʚʪʫʰʝʥʢʦ, ʀʚʘʥʦʚ, 

2018). 

ʊʘʢʞʝ, ʚ ʩʝʨʝʜʠʥʝ 90-ʭ ʛʦʜʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʣʩʷ ʠʥʪʝʨʝʩ ʢ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʤ 

ʨʘʙʦʪʘʤ ʥʘ ʂʦʣʴʩʢʦʤ ʰʝʣʴʬʝ, ʚ ʩʚʷʟʠ ʩ ʙʣʠʟʦʩʪʴʶ ʵʪʦʛʦ ʨʘʡʦʥʘ ʢ ʄʫʨʤʘʥʩʢʫ ʠ ʧʨʦʛʥʦʟʠʨʫʝʤʳʤʠ 

ʚʳʩʦʢʠʤʠ ʧʝʨʩʧʝʢʪʠʚʘʤʠ ʚ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʤ ʦʪʥʦʰʝʥʠʠ.  

ʂʦʣʴʩʢʠʡ ʟʘʣʠʚ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʦʙʲʝʢʪʦʤ ʈʦʩʩʠʠ. 

ɸʢʚʘʪʦʨʠʷ ʂʦʣʴʩʢʦʛʦ ʟʘʣʠʚʘ ʥʝ ʟʘʤʝʨʟʘʝʪ ʠ ʭʦʨʦʰʦ ʟʘʱʠʱʝʥʘ ʦʪ ʩʠʣʴʥʳʭ ʚʝʪʨʦʚ. ʂʦʣʴʩʢʠʡ 

ʟʘʣʠʚ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʂʦʣʴʩʢʦʛʦ ʧ-ʦʚʘ ʠ ʩʦʦʙʱʘʝʪʩʷ ʩ ɹʘʨʝʥʮʝʚʳʤ ʤʦʨʝʤ. ʆʙʱʘʷ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʟʘʣʠʚʘ ʧʦ ʩʪʚʦʨʘʤ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 55 ʢʤ, ʰʠʨʠʥʘ ï 1ï7 ʢʤ. ʅʘ ʙʝʨʝʛʘʭ ʟʘʣʠʚʘ 

ʥʘʭʦʜʷʪʩʷ ʪʘʢʠʝ ʢʨʫʧʥʳʝ ʛʦʨʦʜʘ ʢʘʢ ʄʫʨʤʘʥʩʢ, ʉʝʚʝʨʦʤʦʨʩʢ, ʂʦʣʘ, ʇʦʣʷʨʥʳʡ. ʉʝʚʝʨʥʦʡ 

ʛʨʘʥʠʮʝʡ ʟʘʣʠʚʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʪʦʯʢʫ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ 69Á20◌ ʩ. ʰ. ʠ 33Á30◌ ʚ. ʜ., ʫʩʪʴʝʤ ʟʘʣʠʚʘ ï 

68Á58◌ ʩ. ʰ. ʠ 33Á00◌ ʚ. ʜ. (ʨʠʩʫʥʦʢ 2.2.7). 

 

 

 

ʈʠʩʫʥʦʢ 2.2.7. ɸʢʚʘʪʦʨʠʷ ʂʦʣʴʩʢʦʛʦ ʟʘʣʠʚʘ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ. ʖʞʥʦʝ, ʉʨʝʜʥʝʝ ʠ ʉʝʚʝʨʥʦʝ 

çʢʦʣʝʥʘè, ʩʪʘʥʮʠʷ ɺʇʄ ʚ ʪʦʨʛʦʚʦʤ ʧʦʨʪʫ ʛ. ʄʫʨʤʘʥʩʢ (ʥʝʬʪʷʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ) [ʌɻɹʋ 

çʄʫʨʤʘʥʩʢʦʝ ʋɻʄʉè; ʂʘʯʝʩʪʚʦ..., 2019, 2020 ]  

 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʜʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʂʦʣʴʩʢʦʛʦ ʟʘʣʠʚʘ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʡ ʥʘ ʉʝʚʝʨʦ-ɿʘʧʘʜʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ [ʉʠʩʪʝʤʘ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ, 2021]. ʂʦʣʴʩʢʠʡ ʟʘʣʠʚ ʚʳʜʝʣʷʝʪʩʷ ʚ 

ʧʨʠʙʨʝʞʥʦʡ ʘʢʚʘʪʦʨʠʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʢʘʢ ʫʯʘʩʪʦʢ ʥʘʠʙʦʣʝʝ ʥʘʧʨʷʞʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
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ʤʦʨʩʢʠʭ ʨʝʩʫʨʩʦʚ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʨʘʟʚʠʪʠʷ ʤʦʨʩʢʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʂʦʣʴʩʢʦʤ ʟʘʣʠʚʝ ʠ ʧʨʠʣʝʛʘʶʱʝʡ ʯʘʩʪʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʦʙʦʩʪʨʷʶʪʩʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʚʘʞʥʝʡʰʠʤʠ ʠʟ ʢʦʪʦʨʳʭ ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ ʭʠʤʠʯʝʩʢʦʝ ʠ ʥʝʬʪʷʥʦʝ 

ʟʘʛʨʷʟʥʝʥʠʝ.  

ɺ ʧʨʦʜʦʣʞʝʥʠʝ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʩʧʫʪʥʠʢʦʚʦʛʦ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʨʘʡʦʥʦʚ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʦʧʨʝʜʝʣʠʪʴ ʥʘʣʠʯʠʝ (ʦʪʩʫʪʩʪʚʠʝ) ʧʣʝʥʦʯʥʳʭ 

ʟʘʛʨʷʟʥʝʥʠʡ ʚ ʂʦʣʴʩʢʦʤ ʟʘʣʠʚʝ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʘ ʪʘʢʞʝ ʠʟʫʯʠʪʴ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ 

ʚʦʟʜʝʡʩʪʚʠʷ (ʚʢʣʶʯʘʷ ʧʝʨʝʤʝʱʝʥʠʝ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʜʨʝʡʬʘ ʧʣʝʥʢʠ) ʥʘ ʧʣʝʥʦʯʥʳʝ ʥʝʬʪʷʥʳʝ 

ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʠʟʫʯʘʝʤʦʛʦ ʨʘʡʦʥʘ. ɹʳʣʠ ʠʟʫʯʝʥʳ ʤʘʪʝʨʠʘʣʳ ʦ ʨʝʟʫʣʴʪʘʪʘʭ 

ʧʨʦʜʦʣʞʘʶʱʝʛʦʩʷ ʩʧʫʪʥʠʢʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʂʦʣʴʩʢʦʛʦ ʟʘʣʠʚʘ, ʚʦ ʤʥʦʛʠʭ ʠʟ ʢʦʪʦʨʳʭ ʧʦʢʘʟʘʥʘ 

ʨʦʣʴ ʩʫʜʦʭʦʜʩʪʚʘ ʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʟʣʘ ʚ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʫʷʟʚʠʤʦʩʪʴ ʟʦʥʳ ʧʨʠʙʨʝʞʥʳʭ 

ʤʝʣʢʦʚʦʜʠʡ ʂʦʣʴʩʢʦʛʦ ʟʘʣʠʚʘ ʦʪ ʥʝʬʪʠ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ (ʨʠʩʫʥʦʢ 2.2.8) ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʣʝʜʳ 

ʩʫʜʦʭʦʜʩʪʚʘ ʠ ʪʠʧʠʯʥʳʡ ʩʙʨʦʩ ʩ ʩʫʜʥʘ. 

ɺʩʝ ʧʣʝʥʦʯʥʳʝ ʟʘʛʨʷʟʥʝʥʠʷ ʥʘ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʷʭ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʚʠʜʝ 

ʪʝʤʥʳʭ ʧʷʪʝʥ. ʉʫʜʘ, ʧʨʦʭʦʜʷʱʠʝ ʧʦ ʟʘʣʠʚʫ, ʦʩʪʘʚʣʷʶʪ ʘ ʩʦʙʦʡ ʢʠʣʴʚʘʪʝʨʥʳʝ ʩʣʝʜʳ, ʢʦʪʦʨʳʝ 

ʩʦʭʨʘʥʷʶʪʩʷ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ. ʅʘ ʤʥʦʛʠʭ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʷʭ 

ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʧʣʝʥʢʠ ʘʛʨʝʛʠʨʫʶʪʩʷ ʥʘ ʪʘʢʠʭ ʫʯʘʩʪʢʘʭ, ʘ ʪʘʢʞʝ ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ ʜʨʝʡʬʦʚʘʪʴ 

ʦʪ ʙʝʨʝʛʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʮʝʥʪʨʫ ʟʘʣʠʚʘ, ʘ ʟʘʪʝʤ ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʚʜʦʣʴ ʛʣʘʚʥʦʛʦ 

ʬʘʨʚʘʪʝʨʘ. ɼʘʥʥʳʝ ʦ ʥʝʬʪʷʥʦʤ ʟʘʛʨʷʟʥʝʥʠʠ, ʘ ʠʤʝʥʥʦ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ (ʈʃʀ), 

ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʨʘʤʢʘʭ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʧʫʪʥʠʢʦʚ Sentinel -1 (IW-VVVH).  

ʈʘʜʠʦʣʦʢʘʪʦʨʳ ʩ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʘʧʝʨʪʫʨʦʡ (SAR), ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʩʧʫʪʥʠʢʘʭ 

Sentinel-1, ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʣʫʯʝʥʠʝ ʈʃʀ ʤʦʨʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʦʩʚʝʱʝʥʥʦʩʪʠ ʠ 

ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʭʦʨʦʰʦ ʧʦʢʘʟʳʚʘʶʪ ʛʨʘʥʠʮʳ ʤʦʨʩʢʦʛʦ ʣʴʜʘ ʠ ʦʩʪʨʦʚʦʚ, ʧʦʣʦʞʝʥʠʝ ʩʫʜʦʚ, 

ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ, ʫʯʠʪʳʚʘʷ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ.  

ɺ ʩʠʣʫ ʦʯʝʚʠʜʥʦʡ ʨʘʟʥʦʩʪʠ ʢʦʥʪʨʘʩʪʦʚ, ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚʠʟʫʘʣʴʥʳʡ ʢʨʠʪʝʨʠʡ ʚʳʜʝʣʝʥʠʷ 

ʧʣʝʥʦʢ ʠ ʩʣʠʢʦʚ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʪʣʠʯʠʪʴ ʥʝʬʪʷʥʳʝ ʧʷʪʥʘ ʦʪ ʜʨʫʛʠʭ ʧʣʝʥʦʯʥʳʭ ʩʣʠʢʦʚ ʥʘ ʈʃʀ, 

ʩʣʝʜʫʝʪ ʫʯʝʩʪʴ, ʯʪʦ ʚ ʥʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ ʥʝʬʪʴ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ 

ʬʦʨʤʠʨʫʶʪ ʧʷʪʥʘ ʩʘʤʦʡ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʦʚ ï ʦʪ ʫʟʢʠʭ ʜʣʠʥʥʳʭ, 

ʤʥʦʛʦʢʠʣʦʤʝʪʨʦʚʳʭ ʧʦʣʦʩ ʚ ʩʣʝʜʝ ʟʘ ʚʦʜʥʳʤʠ ʩʫʜʘʤʠ ʜʦ ʤʘʣʝʥʴʢʠʭ ʦʢʨʫʛʣʳʭ ʧʷʪʝʥ, ʯʘʱʝ ʚʩʝʛʦ 

ʥʝʬʪʷʥʳʝ ʧʣʝʥʢʠ ʥʝ ʦʪʩʣʝʞʠʚʘʶʪ ʧʦʣʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʪʝʯʝʥʠʡ [oceanfromspace.scanex.ru].  
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ʈʠʩʫʥʦʢ 2.2.8. ʌʨʘʛʤʝʥʪʳ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʂʦʣʴʩʢʦʛʦ ʟʘʣʠʚʘ ʩʦ ʩʧʫʪʥʠʢʘ 

Sentinel-1 (IW-VVVH) ʩʚʝʨʭʫ-ʚʥʠʟ: ʩʫʜʦʚʦʡ ʨʘʟʣʠʚ ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʚʦʜʘʭ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʦʜʭʦʜʘʭ ʢ ʂʦʣʴʩʢʦʤʫ ʟʘʣʠʚʫ (2018.08.09): ʧʣʝʥʦʯʥʳʝ ʟʘʛʨʷʟʥʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʩ 

ʟʘʣʠʚʘ (2017.08.17), ʥʝʬʪʷʥʳʝ ʧʷʪʥʘ, ʨʘʟʣʠʚʳ (2019.08.16), ʥʝʬʪʷʥʳʝ ʧʷʪʥʘ, ʩʣʝʜʳ ʩʫʜʦʭʦʜʩʪʚʘ 

(2020.08.05). [ʀʩʪʦʯʥʠʢ: https://dataspace.copernicus.eu; https.sentinel-hub.com] 

[ɸʣʝʢʩʘʥʜʨʦʚʘ, ɾʝʨʜʝʚ, 2024] 
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ʅʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ, ʯʪʦ ʩʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ [ʂʦʣʴʩʢʠʡ ʟʘʣʠʚ ʠ ʥʝʬʪʴ.., 2018], 

ʚ ʠʟʫʯʘʝʤʦʤ ʨʘʡʦʥʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʨʘʟʣʠʪʦʡ ʥʝʬʪʠ, ʦʩʦʙʝʥʥʦ ʥʘ ʩʦʩʪʦʷʥʠʝ ʘʛʨʝʛʠʨʦʚʘʥʥʦʩʪʠ, 

ʧʣʦʪʥʦʩʪʠ ʠ ʧʣʘʚʫʯʝʩʪʠ ʪʷʞʝʣʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʝʬʪʠ, ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʪʝʨʤʦʭʘʣʠʥʥʳʡ ʨʝʞʠʤ 

ʚʦʜʥʦʡ ʩʨʝʜʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʠʟʤʝʥʝʥʠʝʤ (ʩʨʝʜʥʠʭ ʚʝʣʠʯʠʥ)  ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʨʠʤʝʨʥʦ 9 Áʉ ʠ ʩʦʣʝʥʦʩʪʠ ʧʨʠʤʝʨʥʦ 28 ă ʚʝʨʭʥʝʛʦ 5-ʤʝʪʨʦʚʦʛʦ ʩʣʦʷ. ʃʝʪʥʠʝ (ʠʶʣʴ ï ʩʝʥʪʷʙʨʴ) 

ʪʝʨʤʦʭʘʣʠʥʥʳʝ ʫʩʣʦʚʠʷ ʚ ʂʦʣʴʩʢʦʤ ʟʘʣʠʚʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʫʶ ʜʠʩʩʠʧʘʮʠʶ 

ʥʝʬʪʠ (ʨʘʩʪʚʦʨʝʥʠʝ, ʨʘʩʪʝʢʘʥʠʝ, ʠʩʧʘʨʝʥʠʝ). ɺ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʫʩʠʣʠʚʘʝʪʩʷ ʬʘʢʪʦʨ 

ʘʛʨʝʛʠʨʦʚʘʥʠʷ ʪʷʞʸʣʳʭ ʬʨʘʢʮʠʡ ʥʝʬʪʠ. ɿʠʤʦʡ ʠ ʚ ʥʘʯʘʣʝ ʚʝʩʥʳ (ʜʦ ʢʦʥʮʘ ʘʧʨʝʣʷ) ʩʪʨʘʪʠʬʠʢʘʮʠʷ 

ʚʦʜ ʩʣʘʙʦʫʩʪʦʡʯʠʚʘ ʠ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʝʪ ʠʥʪʝʥʩʠʚʥʦʡ ʜʠʬʬʫʟʠʠ ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʭ ʧʨʠʤʝʩʝʡ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʥʝʬʪʷʥʳʭ ʘʛʨʝʛʘʪʦʚ, ʚ ʛʣʫʙʠʥʥʳʝ ʩʣʦʠ. ɺ ʜʨʫʛʠʝ ʤʝʩʷʮʳ ʚʦʜʥʘʷ ʪʦʣʱʘ ʠʤʝʝʪ 

ʜʚʫʭʩʣʦʡʥʫʶ ʧʣʦʪʥʦʩʪʥʫʶ ʩʪʨʫʢʪʫʨʫ ʩ ʧʠʢʥʦʢʣʠʥʦʤ ʚ ʩʣʦʝ 5 ï 10 ʤ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʤ 

ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʥʝʬʪʷʥʦʡ ʧʨʠʤʝʩʠ ʚ ʛʣʫʙʠʥʥʳʝ ʩʣʦʠ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ ʩʦ ʩʣʘʙʦʨʘʟʚʠʪʳʤ ʚʦʣʥʝʥʠʝʤ ʨʘʟʣʠʪʘʷ ʥʝʬʪʴ ʚ ʦʩʥʦʚʥʦʤ ʙʫʜʝʪ ʦʩʪʘʚʘʪʴʩʷ ʠ 

ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚ ʚʝʨʭʥʝʤ 5-7-ʤʝʪʨʦʚʦʤ ʩʣʦʝ.  

ʇʝʣʠʪʦʚʳʝ ʠ ʘʣʝʚʨʠʪʦ-ʧʝʣʠʪʦʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʂʦʣʴʩʢʦʤ ʰʝʣʴʬʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ 

ʛʣʠʥʠʩʪʳʤʠ ʠ ʘʣʝʚʨʠʪʦ-ʛʣʠʥʠʩʪʳʤʠ ʠʣʘʤʠ ʞʠʜʢʦ-ʪʝʢʫʯʝʡ ʠ ʪʝʢʫʯʝ-ʧʣʘʩʪʠʯʥʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ, 

ʦʙʣʘʜʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʩʦʨʙʮʠʦʥʥʦʡ ʝʤʢʦʩʪʴʶ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʢʘʢ ʛʘʟʦʚʦʡ ʬʘʟʳ ʪʘʢ ʠ 

ʞʠʜʢʠʭ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ɼʠʬʬʫʟʠʷ ʥʝʬʪʷʥʳʭ ʘʛʨʝʛʘʪʦʚ ʚ ʚʦʜʥʦʡ ʪʦʣʱʝ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʪʝʢʫʱʠʤʠ ʫʩʣʦʚʠʷʤʠ ʧʣʦʪʥʦʩʪʥʦʡ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʚʦʜ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʚʦʣʥʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʘʢʞʝ, ʨʘʟʨʫʰʝʥʠʝ ʚʦʣʥʳ ʫ ʙʝʨʝʛʦʚ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʩʠʣʴʥʳʤ ʬʘʢʪʦʨʦʤ 

ʵʤʫʣʴʛʠʨʦʚʘʥʠʷ ʥʝʬʪʠ, ʚʳʙʨʦʩʘ ʝʝ ʧʨʠʙʦʝʤ ʚ ʟʦʥʫ ʟʘʧʣʝʩʢʘ ʠ ʫʚʣʝʯʝʥʠʷ ʥʝʬʪʷʥʳʭ ʘʛʨʝʛʘʪʦʚ 

ʩʪʦʢʦʚʳʤ ʪʝʯʝʥʠʝʤ ʚ ʧʨʠʜʦʥʥʳʡ ʩʣʦʡ, ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʪʘʢʠʤ ʧʨʦʮʝʩʩʘʤ ʧʦʜʚʝʨʞʝʥʳ 

ʙʝʨʝʛʘ ʩʨʝʜʥʝʛʦ ʠ ʦʩʦʙʝʥʥʦ ʩʝʚʝʨʥʦʛʦ ʢʦʣʝʥʘ, ʛʜʝ ʨʘʟʨʫʰʝʥʠʝ ʚʦʣʥ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʨʠʙʨʝʞʥʦʡ 

ʧʦʣʦʩʝ ʦʪ ʠʟʦʙʘʪʳ ʧʨʠʤʝʨʥʦ 10 ʤ. ɺʳʥʦʩ ʥʝʬʪʷʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʚ ʤʦʨʩʢʦʡ ʙʘʩʩʝʡʥ ʙʫʜʝʪ 

ʟʘʚʠʩʝʪʴ ʠ ʦʪ ʩʢʦʨʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ ʨʘʟʣʠʪʦʡ ʥʝʬʪʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʩʢʦʨʦʩʪʝʡ ʩʫʤʤʘʨʥʦʛʦ ʪʝʯʝʥʠʷ ʠ ʢʘʩʘʪʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʪʨʝʥʠʷ ʚʝʪʨʘ ʚ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʧʷʪʝʥ ʙʫʜʝʪ ʩʚʦʡʩʪʚʝʥʥʘ ʶʞʥʦʤʫ ʢʦʣʝʥʫ, ʚ ʢʦʪʦʨʦʤ ʩʢʦʨʦʩʪʴ 

ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʪʝʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʘ. ʊʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ ʧʷʪʝʥ ʥʝʬʪʠ ʙʫʜʝʪ ʠʤʝʪʴ 

ʪʝʥʜʝʥʮʠʶ ʦʪʢʣʦʥʝʥʠʷ ʢ ʚʦʩʪʦʯʥʦʤʫ ʙʝʨʝʛʫ ʚʦ ʚʨʝʤʷ ʦʪʣʠʚʘ. 

ʉʦʛʣʘʩʥʦ ʪʘʢʦʡ ʩʭʝʤʝ ʠ ʚʩʣʝʜʩʪʚʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʧʝʨʝʥʦʩʘ, ʚʦʩʪʦʯʥʳʡ 

ʙʝʨʝʛ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʦʜʚʝʨʞʝʥ ʙʦʣʴʰʝʤʫ ʨʠʩʢʫ ʥʝʬʪʷʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, ʥʝʞʝʣʠ ʟʘʧʘʜʥʳʡ ʚ 

ʩʣʫʯʘʝ ʘʚʘʨʠʡʥʳʭ ʨʘʟʣʠʚʦʚ ʚʥʫʪʨʠ ʟʘʣʠʚʘ [ʐʘʚʳʢʠʥ, 2010]. ʂʨʦʤʝ ʪʦʛʦ, ʩʭʝʤʘ ʧʝʨʝʥʦʩʘ 

ʥʝʬʪʷʥʳʭ ʧʷʪʝʥ ʤʦʞʝʪ ʦʩʣʦʞʥʷʪʴʩʷ ʚʝʪʨʦʚʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ.  

ʃʝʜʦʚʳʡ ʧʦʢʨʦʚ ʠʛʨʘʝʪ ʥʝʦʜʥʦʟʥʘʯʥʫʶ ʨʦʣʴ ʚ ʧʨʦʙʣʝʤʝ ʥʝʬʪʷʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʟʘʣʠʚʘ ʠ 

ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʤ ʨʘʩʪʝʢʘʥʠʶ ʥʝʬʪʠ ʧʦ ʘʢʚʘʪʦʨʠʠ ʟʘʣʠʚʘ. ʉʦ ʣʴʜʦʤ ʥʝʬʪʴ 
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ʚʳʥʦʩʠʪʩʷ ʚ ʤʦʨʝ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʣʝʜ ʟʘʢʨʳʚʘʝʪ ʩʢʦʧʣʝʥʠʷ ʥʝʬʪʠ ʠ ʦʩʣʦʞʥʷʝʪ ʣʠʢʚʠʜʘʮʠʶ 

ʥʝʬʪʷʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʥʘ ʘʢʚʘʪʦʨʠʠ ʠ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʟʘʣʠʚʘ. ɺ ʮʝʣʦʤ ʣʝʜʦʚʘʷ ʦʙʩʪʘʥʦʚʢʘ, 

ʢʘʢ ʠ ʟʠʤʥʠʝ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ, ʦʮʝʥʠʚʘʶʪʩʷ ʢʘʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʬʘʢʪʦʨʳ ʧʨʠ ʣʠʢʚʠʜʘʮʠʠ 

ʘʚʘʨʠʡʥʳʭ ʨʘʟʣʠʚʦʚ ʥʝʬʪʠ. ɿʠʤʦʡ ʣʝʜ ʚ ʂʦʣʴʩʢʦʤ ʟʘʣʠʚʝ ʤʦʞʝʪ ʧʦʷʚʣʷʪʴʩʷ ʠ ʚʳʥʦʩʠʪʴʩʷ 

ʤʥʦʛʦʢʨʘʪʥʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʧʣʦʯʝʥʥʦʩʪʴ ʵʪʦʛʦ ʣʴʜʘ ʥʝʟʥʘʯʠʪʝʣʴʥʘ (ʦʢʦʣʦ 1ï2 ʙʘʣʣʦʚ). 

ʃʝʜʦʚʳʡ ʧʦʢʨʦʚ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʩʣʦʞʥʦʩʪʠ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʦʨʩʢʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚ ʶʞʥʦʤ ʢʦʣʝʥʝ ʣʝʜʦʩʪʘʚʫ ʧʨʝʧʷʪʩʪʚʫʶʪ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ: 

ʩʙʨʦʩʳ ʪʝʧʣʳʭ ʩʪʦʯʥʳʭ ʚʦʜ, ʧʦʧʫʩʢ ʚʦʜʳ ʩ ʂʘʩʢʘʜʘ ʊʫʣʦʤʩʢʠʭ ɻʕʉ, ʨʘʟʨʫʰʝʥʠʝ ʣʴʜʘ ʩʫʜʘʤʠ. 

ʃʝʜ ʚʟʣʘʤʳʚʘʝʪʩʷ ʩʫʜʘʤʠ ʧʦ ʤʘʨʰʨʫʪʫ ʩʣʝʜʦʚʘʥʠʷ, ʚ ʦʩʥʦʚʥʦʤ ï ʚʜʦʣʴ ʚʦʩʪʦʯʥʦʛʦ ʙʝʨʝʛʘ.  

ɼʣʷ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ ʩʧʫʪʥʠʢʦʚʘʷ ʨʘʜʠʦʣʦʢʘʮʠʷ ʷʚʣʷʝʪʩʷ ʥʝʟʘʤʝʥʠʤʳʤ ʩʨʝʜʩʪʚʦʤ 

ʤʦʥʠʪʦʨʠʥʛʘ, ʢʦʪʦʨʳʡ ʧʦʢʘʟʳʚʘʝʪ ʚʢʣʘʜ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʫʤʤʘʨʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʥʝʬʪʷʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ, ʣʠʙʦ ʚʦʟʤʦʞʥʦʝ ʪʦʯʝʯʥʦʝ ʚʣʠʷʥʠʝ ʧʦʪʦʢʦʚ ʋɺ ʠʟ ʪʦʣʱʠ ʦʩʘʜʢʦʚ, ʯʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʟʥʘʢʦʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʝʬʪʝʧʨʦʷʚʣʝʥʠʡ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʢʦʤʧʣʝʢʩʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʂʦʣʴʩʢʦʛʦ ʟʘʣʠʚʘ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʡ 

ʢʨʫʛʣʦʛʦʜʠʯʥʦ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʝʰʝʥʠʶ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʙʥʘʨʫʞʝʥʠʝʤ ʠ ʣʦʢʘʣʠʟʘʮʠʝʡ 

ʥʝʬʪʷʥʳʭ ʧʣʝʥʦʢ ʥʘ ʤʦʨʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʠ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʦʜʦʣʞʝʥ.  

ʇʦ ʜʘʥʥʳʤ ʣʘʙʦʨʘʪʦʨʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʤʦʨʩʢʠʭ ʚʦʜ (ʃʄɺ) 

ʎʝʥʪʨʘ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʎʄʉ) ʌɻɹʋ çʄʫʨʤʘʥʩʢʦʝ ʋɻʄʉè 

ʠʟʫʯʝʥ ʘʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʂʦʣʴʩʢʦʤ ʟʘʣʠʚʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʝʜʝʣʴʥʦ 

ʜʦʧʫʩʪʠʤʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ (ʇɼʂ) ʟʘ ʧʝʨʠʦʜ ʩ 2011 ʧʦ 2021 ʛʛ. (ʂʘʯʝʩʪʚʦ ʤʦʨʩʢʠʭ ʚʦʜé, 

2021). 

ʆʧʨʝʜʝʣʝʥʠʝ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʚʳʧʦʣʥʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ ʥʘ ʙʠʦʛʝʥʥʳʝ 

ʠ ʜʨʫʛʠʝ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ ʧʨʦʚʦʜʠʪ ʣʘʙʦʨʘʪʦʨʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʛʨʷʟʥʝʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʤʦʨʩʢʠʭ ʚʦʜ (ʃʄɺ) ʎʝʥʪʨʘ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

(ʎʄʉ) ʌɻɹʋ çʄʫʨʤʘʥʩʢʦʝ ʋɻʄʉè, ʧʨʠ ʵʪʦʤ ʥʘʣʠʯʠʝ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʪʦʨʛʦʚʦʤ 

ʧʦʨʪʫ ʄʫʨʤʘʥʩʢʘ ʥʘ ʩʪʘʥʮʠʠ ɺʇʄ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦ. 

ʆʪʙʦʨ ʧʨʦʙ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʩʪʘʥʮʠʷʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʣʫʞʙʳ ʥʘʙʣʶʜʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ 

ʟʘʛʨʷʟʥʝʥʠʷ ʦʙʲʝʢʪʦʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ï ʩʪʘʥʮʠʠ ɻʉʅ I ʠ II ʢʘʪʝʛʦʨʠʠ ʥʘʙʣʶʜʝʥʠʡ. ʉʪʘʥʮʠʷ 

ʚʦʜʧʦʩʪʘ ʚ ʪʦʨʛʦʚʦʤ ʧʦʨʪʫ ʛ. ʄʫʨʤʘʥʩʢʘ (ɺʇʄ) ï ʝʜʠʥʠʯʥʘʷ ʢʦʥʪʨʦʣʴʥʘʷ ʩʪʘʥʮʠʷ I ʢʘʪʝʛʦʨʠʠ, 

ʢʦʪʦʨʘʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʤʦʨʷ.   

ɺ ʧʝʨʠʦʜ  2011 ï 2021 ʛʛ. ʟʥʘʯʝʥʠʷ ʚʳʰʝ ʇɼʂ ʙʳʣʠ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʢʘʞʜʳʡ ʛʦʜ. ʅʘʯʠʥʘʷ 

ʩ 2014 ʛ. ʥʘʙʣʶʜʘʝʪʩʷ ʟʘʤʝʪʥʘʷ ʪʝʥʜʝʥʮʠʷ ʫʤʝʥʴʰʝʥʠʷ ʢʘʢ ʤʘʢʩʠʤʘʣʴʥʳʭ, ʪʘʢ ʠ ʩʨʝʜʥʝʛʦʜʦʚʳʭ 

ʟʥʘʯʝʥʠʡ ʩʦʜʝʨʞʘʥʠʷ ʅʋ. ɺ ʧʝʨʠʦʜ 2016-2018 ʛʛ. ʦʪʤʝʯʝʥʦ ʫʤʝʥʴʰʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʟʥʘʯʝʥʠʡ 

ʜʦ ʙʣʠʟʢʦʛʦ ʢ ʇɼʂ ʫʨʦʚʥʶ ï 0,05ʤʛ/ʜʤ3 [ʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʥʦʨʤʘʪʠʚʦʚ ʢʘʯʝʩʪʚʘ ʚʦʜ, 2016]. 
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ɺ 2019 ʛ. ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʩʫʱʝʩʪʚʝʥʥʳʡ ʨʦʩʪ ʩʨʝʜʥʝʛʦʜʦʚʦʡ (0,09 ʤʛ/ʜʤ3) ʠ 

ʤʘʢʩʠʤʘʣʴʥʦʡ (0,26 ʤʛ/ʜʤ3) ʢʦʥʮʝʥʪʨʘʮʠʠ ʅʋ. ɸ ʚ 2020 ʠ 2021 ʛʛ. ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʦʧʷʪʴ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʦʩʴ ʠ ʚʝʨʥʫʣʦʩʴ ʢ ʧʨʝʜʳʜʫʱʠʤ ʟʥʘʯʝʥʠʷʤ.  

ɸʥʘʣʠʟ ʤʥʦʛʦʣʝʪʥʝʡ ʜʠʥʘʤʠʢʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ 2020 ʛ. ʚʧʝʨʚʳʝ ʩʨʝʜʥʷʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʙʣrʘ ʥʘ ʫʨʦʚʥʝ ʟʥʘʯʝʥʠʷ ʇɼʂ (0,05 ʤʛ/ʜʤ3), ʘ ʚ 2021 ʛ. ʥʠʞʝ ʫʨʦʚʥʷ ʇɼʂ ï 0,03 ʤʛ/ʜʤ3. ɺ 2022 ʛ. 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʥʦʚʘ ʦʩʪʘʣʦʩʴ ʥʘ ʫʨʦʚʥʝ ʇɼʂ (0,051 ʤʛ/ʜʤ3), ʘ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʦʩʪʘʚʠʣʦ 1,3 

ʇɼʂ (0,065 ʤʛ/ʜʤ3) [ʂʘʯʝʩʪʚʦ ʤʦʨʩʢʠʭ ʚʦʜ.., 2021].  

ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʥʘ ʩʪʘʥʮʠʠ ɺʇʄ ʧʨʠʩʫʪʩʪʚʠʝ ʨʘʩʪʚʦʨʸʥʥʳʭ ʅʋ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ 

ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ, ʪʘʢ ʢʘʢ ʜʘʥʥʘʷ ʩʪʘʥʮʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʨʘʡʦʥʝ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʫʜʦʭʦʜʩʪʚʘ ʠ ʚʙʣʠʟʠ ʪʦʨʛʦʚʦʛʦ ʧʦʨʪʘ, ʚʤʝʩʪʝ ʩ ʪʝʤ, ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʷ ʩʙʨʦʩʘ ʠ ʧʦʩʪʫʧʣʝʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʦʪ ʧʨʝʜʧʨʠʷʪʠʡ. ɺ 

ʨʘʙʦʪʘʭ ʄʄɹʀ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʩʝʟʦʥʥʳʝ ʢʘʨʪʦʩʭʝʤʳ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʠʥʪʝʛʨʘʣʴʥʦʡ ʫʷʟʚʠʤʦʩʪʠ 

ʂʦʣʴʩʢʦʛʦ ʟʘʣʠʚʘ ʦʪ ʥʝʬʪʠ [ʂʦʣʴʩʢʠʡ ʟʘʣʠʚ ʠ ʥʝʬʪʴ, 2018] ʠ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʤʠ ʨʘʡʦʥʘʤʠ 

ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʷʚʣʷʶʪʩʷ ʧʨʠʙʨʝʞʥʳʝ: ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʧʨʠʙʨʝʞʥʳʝ ʨʘʡʦʥʳ ʄʫʨʤʘʥʘ ï 

ʧʦʣʦʩʘ ʰʠʨʠʥʦʡ ʦʪ 20 ʢʤ ʟʠʤʦʡ, ʜʦ 35ï160 ʢʤ ʚʝʩʥʦʡ, 20ï70 ʢʤ ʣʝʪʦʤ ʠ ʜʦ 160 ʢʤ ʦʩʝʥʴʶ (ʚʜʦʣʴ 

ʧʦʙʝʨʝʞʴʷ ʂʦʣʴʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ), ʢ ʫʷʟʚʠʤʳʤ ʪʘʢʞʝ ʦʪʥʝʩʝʥʘ ʧʨʠʙʨʝʞʥʘʷ ʧʦʣʦʩʘ ʰʠʨʠʥʦʡ ʜʦ 

30ï40 ʢʤ ʚʜʦʣʴ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʘʨʭʠʧʝʣʘʛʘ ʅʦʚʘʷ ɿʝʤʣʷ (ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʫʷʟʚʠʤʦʩʪʴ ʚ 

ʨʘʤʢʘʭ ʢʦʥʢʨʝʪʥʦʛʦ ʩʝʟʦʥʘ ï ʣʝʪʦʤ ʠ ʦʩʝʥʴʶ) ʠ ʚʦʩʪʦʯʥʳʝ ʨʘʡʦʥʳ ʇʝʯʦʨʩʢʦʛʦ ʤʦʨʷ (ʪʘʢʞʝ ʣʝʪʦʤ 

ʠ ʦʩʝʥʴʶ), ʦʩʪʘʣʴʥʳʝ ʨʘʡʦʥʳ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʠʤʝʶʪ ʤʝʥʴʰʫʶ ʫʷʟʚʠʤʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʫʢʘʟʘʥʥʳʭ ʨʘʡʦʥʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʩʝʟʦʥʘ.  

ɺ ʧʝʨʩʧʝʢʪʠʚʝ, ʩ ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʪʨʝʙʫʝʪʩʷ ʜʝʪʘʣʴʥʦʝ ʦʙʩʫʞʜʝʥʠʝ 

ʫʢʘʟʘʥʥʳʭ ʢʘʨʪʦʩʭʝʤ ʠʥʪʝʛʨʘʣʴʥʦʡ ʫʷʟʚʠʤʦʩʪʠ ʟʘʣʠʚʘ ʦʪ ʥʝʬʪʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʦʟʤʦʞʥʦʡ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ, ʜʦʧʦʣʥʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʨʪ ʫʷʟʚʠʤʦʩʪʠ ʚ ʧʣʘʥʘʭ ʃʈʅ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʦʧʝʨʘʮʠʡ ʧʦ ʃʈʅ ʠ ʚ ʜʨʫʛʠʭ ʩʬʝʨʘʭ ʤʦʨʝʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʦ ʜʘʥʥʳʤ ʧʨʦʰʣʳʭ ʣʝʪ ʥʘ ʩʪʘʥʮʠʷʭ ʚ ʘʢʚʘʪʦʨʠʠ ʂʦʣʴʩʢʦʛʦ ʟʘʣʠʚʘ ʬʠʢʩʠʨʦʚʘʣʠʩʴ 

ʟʥʘʯʝʥʠʷ ʅʋ ʠ ʝʞʝʛʦʜʥʦ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʟʥʘʯʝʥʠʷ ʚʳʰʝ ʇɼʂ. ʊʘʢ, ʚ ʠʶʥʝ 2013 ʛ. ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʉʨʝʜʥʝʤ ʠ ʉʝʚʝʨʥʦʤ çʢʦʣʝʥʘʭè. ʅʝʬʪʷʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ 

ʪʦʣʴʢʦ ʥʘ ʩʪʘʥʮʠʠ 11 ï ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʦʩʪʘʚʠʣʘ 0,113 ʤʛ/ʜʤ3 (2,7 ʇɼʂ), ʥʘ ʦʩʪʘʣʴʥʳʭ ʩʪʘʥʮʠʷʭ 

ʠʭ ʟʥʘʯʝʥʠʷ ʥʝ ʧʨʝʚʳʰʘʣʠ ʧʨʝʜʝʣʘ ʦʙʥʘʨʫʞʝʥʠʷ. ɺ 2014 ʛ. ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʖʞʥʦʝ ʠ ʉʨʝʜʥʝʝ 

çʢʦʣʝʥʦè. ɺ ʉʨʝʜʥʝʤ ʢʦʣʝʥʝ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʟʥʘʯʝʥʠʷ ʚʳʰʝ ʇɼʂ ʥʘ ʪʨʸʭ ʩʪʘʥʮʠʷʭ ʠʟ 

ʯʝʪʳʨʸʭ [ʂʘʯʝʩʪʚʦ ʤʦʨʩʢʠʭ ʚʦʜé, 2021; ɸʣʝʢʩʘʥʜʨʦʚʘ ʠ ʜʨ., 2023] (ʨʠʩʫʥʦʢ 2.2.9).  
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ʈʠʩʫʥʦʢ 2.2.9. ʂʘʨʪʦʩʭʝʤʳ ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ 

ʘʢʚʘʪʦʨʠʠ ʂʦʣʴʩʢʦʛʦ ʟʘʣʠʚʘ ʥʘ ʩʪʘʥʮʠʠ ɻʉʅ ʚ ʉʝʚʝʨʥʦʤ, ʉʨʝʜʥʝʤ ʠ ʖʞʥʦʤ çʢʦʣʝʥʘʭè 

(ʤʛ/ʜʤ3) [ʏʝʢʤʝʥʝʚʘ, ɼʦʣʛʦʚʘ, 2023; ɸʣʝʢʩʘʥʜʨʦʚʘ ʠ ʜʨ., 2023] 

 

ʆʜʥʘʢʦ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʥʠʭ ʧʨʦʚʦʜʠʣʠʩʴ ʜʦ 2014 ʛ. ʚʢʣʶʯʠʪʝʣʴʥʦ. ɼʣʷ ʩʚʷʟʠ 

ʧʨʠʩʫʪʩʪʚʠʷ ʨʘʩʪʚʦʨʸʥʥʳʭ ʬʦʨʤ ʅʋ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ ʩ ʛʝʦʭʠʤʠʯʝʩʢʠʤ ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ ʠ 

ʧʨʠʨʦʜʥʳʤ ʧʦʩʪʫʧʣʝʥʠʝʤ ʠʟ ʤʦʨʩʢʠʭ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʠ ʥʠʞʝʣʝʞʘʱʠʭ ʪʦʣʱ ʩʪʦʠʪ ʧʨʦʚʝʩʪʠ 

ʘʥʘʣʠʟ ʤʥʦʛʦʣʝʪʥʝʡ ʜʠʥʘʤʠʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʅʋ ʪʘʢʞʝ ʥʘ ʜʨʫʛʠʭ ʩʪʘʥʮʠʷʭ ʩʠʩʪʝʤʳ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦ ʚʩʝʡ ʘʢʚʘʪʦʨʠʠ ʂʦʣʴʩʢʦʛʦ ʟʘʣʠʚʘ. ʕʪʦ 

ʩʪʘʥʮʠʠ II ʢʘʪʝʛʦʨʠʠ ʚ ʖʞʥʦʤ, ʉʨʝʜʥʝʤ ʠ ʉʝʚʝʨʥʦʤ çʢʦʣʝʥʘʭè, ʠ ʦʥʠ ʦʪʥʦʩʷʪʩʷ ʢ ʝʜʠʥʠʯʥʳʤ 

ʩʪʘʥʮʠʷʤ ʠʣʠ ʨʘʟʨʝʟʘʤ ʠ ʩʣʫʞʘʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʟʘʛʨʷʟʥʝʥʠʠ 

ʤʦʨʩʢʠʭ ʠ ʫʩʪʴʝʚʳʭ ʚʦʜ, ʘ ʪʘʢʞʝ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʝʟʦʥʥʦʡ ʠ ʤʝʞʛʦʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʥʘ ʩʪʘʥʮʠʷʭ ɻʉʅ ʚ ʖʞʥʦʤ, ʉʨʝʜʥʝʤ ʠ ʉʝʚʝʨʥʦʤ çʢʦʣʝʥʘʭè 

ʂʦʣʴʩʢʦʛʦ ʟʘʣʠʚʘ, ʘ ʪʘʢʞʝ ʥʘ ʩʪʘʥʮʠʠ ʚ ʪʦʨʛʦʚʦʤ ʧʦʨʪʫ 

ʛ. ʄʫʨʤʘʥʩʢ, ʧʦʢʘʟʘʣʠ ʨʘʟʥʳʝ ʟʥʘʯʝʥʠʷ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʨʘʟʥʳʝ ʛʦʜʳ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ 

ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʝʥʠʷ ʚʦʧʨʦʩʘ ʦ ʚʟʘʠʤʦʩʚʷʟʠ ʩʦʜʝʨʞʘʥʠʷ ʨʘʩʪʚʦʨʸʥʥʳʭ ʬʦʨʤ ʅʋ 

ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ ʩ ʛʘʟʦʚʦʡ ʵʤʘʥʘʮʠʝʡ ʠʟ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʚ ʂʦʣʴʩʢʦʤ ʟʘʣʠʚʝ ʠ ʧʨʠʣʝʞʘʱʝʡ 

ʘʢʚʘʪʦʨʠʠ. 

 

 

 

 

 

 



127 

 

2.2.2. ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ çʄɸʈɽɸʅʆè 

 

ʇʦ ʦʪʢʨʳʪʳʤ ʜʘʥʥʳʤ ʧʨʦʝʢʪʘ ʄɸʈɽɸʅʆ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɹʘʨʝʥʮʝʚʘ 

ʤʦʨʷ (ʨʠʩʫʥʦʢ 2.2.10). ʅʘ ʨʠʩʫʥʢʝ ʩʪʘʥʮʠʠ ʄʘʨʝʘʥʦ ʦʙʦʟʥʘʯʝʥʳ ʨʦʟʦʚʳʤʠ ʢʚʘʜʨʘʪʘʤʠ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʅʋ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ, ʧʦʩʪʨʦʝʥʥʦʝ ʧʦ ʜʘʥʥʳʤ ʄʘʨʝʘʥʦ ʦʙʦʟʥʘʯʝʥʦ ʣʠʥʠʝʡ 

ʩʠʥʝʛʦ ʮʚʝʪʘ. ʏʝʨʥʳʤ ʮʚʝʪʦʤ ʠʟʦʙʨʘʞʝʥʳ ʚʩʝ ʦʙʥʘʨʫʞʝʥʥʳʝ ʧʷʪʥʘ-ʩʣʠʢʠ, ʧʨʠ ʵʪʦʤ ʦʙʣʘʩʪʠ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʳʜʝʣʝʥʳ ʢʨʘʩʥʳʤʠ ʢʚʘʜʨʘʪʘʤʠ, ʛʨʘʥʠʮʳ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ 

ʦʙʦʟʥʘʯʝʥʳ ʬʠʦʣʝʪʦʚʳʤ ʮʚʝʪʦʤ, ʛʨʘʥʠʮʳ ʥʦʨʚʝʞʩʢʦʛʦ ʠ ʨʦʩʩʠʡʩʢʦʛʦ ʩʝʢʪʦʨʦʚ ʤʦʨʷ 

ʢʦʨʠʯʥʝʚʦʡ ʰʪʨʠʭʦʚʘʥʥʦʡ ʣʠʥʠʝʡ.  

 

 

ʈʠʩʫʥʦʢ 2.2.10. ʂʘʨʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʧʦ 

ʜʘʥʥʳʤ ʧʨʦʝʢʪʘ ʄɸʈɽɸʅʆ ʩ 2011 ʧʦ 2021 ʛʛ., (ʤʢʛ/ʜʤ3) 

 

ʅʘ ʨʠʩʫʥʢʝ 2.2.11 ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʪʘʥʮʠʡ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʝʬʪʷʥʳʭ ʧʷʪʝʥ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ, ʟʥʘʯʠʤʦʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ ʥʘ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʤʝʞʜʫ ʩʣʠʢʘʤʠ (ʥʝʬʪʷʥʳʤʠ 

ʧʣʝʥʢʘʤʠ) ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʋɺ ʚ ʦʩʘʜʢʘʭ ʥʝ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ. 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʝʡʩʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ 

ʤʦʨʩʢʦʛʦ ʜʥʘ ʀʥʩʪʠʪʫʪʘ ʤʦʨʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (Norwegian Institute of Marine Research, IMR), 

ʢʦʪʦʨʳʡ ʥʘ ʨʝʛʫʣʷʨʥʦʡ ʦʩʥʦʚʝ ʧʨʦʚʦʜʠʪ ʤʦʥʠʪʦʨʠʥʛ ʟʘʛʨʷʟʥʝʥʠʡ ʚ ʤʦʨʩʢʠʭ ʨʘʡʦʥʘʭ 

ɹʘʨʝʥʮʝʚʘ, ʅʦʨʚʝʞʩʢʦʛʦ, ʉʝʚʝʨʥʦʛʦ ʤʦʨʝʡ ʠ ʥʦʨʚʝʞʩʢʦʡ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ (ʨʘʡʦʥ 

ʄɸʈɽɸʅʆ).  
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ʈʠʩʫʥʦʢ 2.2.11. ʂʘʨʪʘ ʩʪʘʥʮʠʡ ʧʨʦʛʨʘʤʤʳ ʄɸʈɽɸʅʆ [https://www.mareano.no/ 

kart-og-data/kjemidata], ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ 

ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ, (ʤʢʛ/ʜʤ3), (ʜʘʥʘ ʥʘ ʬʦʥʝ ʢʘʨʪʳ ʧʣʝʥʦʯʥʦʛʦ ʥʝʬʪʷʥʦʛʦ 

ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʧʝʨʠʦʜ 2015 ï 2021 ʛʛ. É ESA) 

(ʩʦʩʪʘʚʣʝʥʦ ʚ ʩʦʘʚʪʦʨʩʪʚʝ [ɸ.ʖ. ʀʚʘʥʦʚ], 2023) 

 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʬʦʥʦʚʳʭ ʫʨʦʚʥʷʭ ʟʘʛʨʷʟʥʝʥʠʷ ʤʦʨʩʢʦʡ 

ʩʨʝʜʳ ʚ ʮʝʣʷʭ ʠʟʫʯʝʥʠʷ ʠʭ ʤʝʞʛʦʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʥʘ ʩʪʘʥʮʠʷʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʫʯʘʩʪʢʘʭ 

ʙʘʩʩʝʡʥʘ, ʛʜʝ ʦʪʤʝʯʘʶʪʩʷ ʙʦʣʝʝ ʥʠʟʢʠʝ ʫʨʦʚʥʠ ʟʘʛʨʷʟʥʝʥʠʷ, ʠʣʠ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʯʠʩʪʳʭ ʚʦʜʘʭ 

ʚʳʧʦʣʥʷʶʪʩʷ ʬʦʥʦʚʳʝ ʥʘʙʣʶʜʝʥʠʷ ʦʜʠʥ ʨʘʟ ʚ ʩʝʟʦʥ. ɼʘʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʚ 

ʨʘʡʦʥʘʭ, ʚ ʢʦʪʦʨʳʝ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ ʤʦʛʫʪ ʧʦʧʘʩʪʴ ʪʦʣʴʢʦ ʚʩʣʝʜʩʪʚʠʝ ʠʭ ʛʣʦʙʘʣʴʥʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʊʘʢʞʝ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʘʡʦʥʘʭ, ʚ 

ʢʦʪʦʨʳʝ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ ʧʦʩʪʫʧʘʶʪ ʚʩʣʝʜʩʪʚʠʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʤʠʛʨʘʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ. 

ʇʨʠ ʵʪʦʤ ʢʘʪʝʛʦʨʠʷ ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʩʪʘʥʮʠʡ ʬʦʥʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʤʦʛʫʪ 

ʢʦʨʨʝʢʪʠʨʦʚʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʠʥʘʤʠʢʠ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʤʦʨʩʢʦʡ ʩʨʝʜʳ [ʂʘʯʝʩʪʚʦ.., 

2019, 2020]. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʇɸʋ, ʧʦʧʘʜʘʶʱʠʭ ʚ ʤʦʨʩʢʫʶ ʩʨʝʜʫ, ʧʦʧʘʜʘʝʪ ʚ ʦʪʣʦʞʝʥʠʷ. ɺʳʙʦʨ 

ʦʪʙʦʨʘ ʧʨʦʙ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʥʝ ʩʣʫʯʘʝʥ. ɺ ʛʫʩʪʦʥʘʩʝʣʝʥʥʳʭ ʠ ʧʨʦʤʳʰʣʝʥʥʦ ʨʘʟʚʠʪʳʭ 

ʨʘʡʦʥʘʭ ʫʨʦʚʥʠ ʇɸʋ ʚ ʤʦʨʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʯʘʩʪʦ ʧʦʚʳʰʝʥʳ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʠ 

ʩʥʠʞʘʶʪʩʷ ʩ ʛʣʫʙʠʥʦʡ ʚ ʷʜʨʝ ʦʪʣʦʞʝʥʠʡ.ʆʪʣʦʞʝʥʠʷ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʥʘ ʙʦʣʴʰʦʡ ʛʣʫʙʠʥʝ, 

ʤʦʛʫʪ ʠʤʝʪʴ ʥʠʟʢʠʝ ʠ ʧʦʩʪʦʷʥʥʳʝ ʫʨʦʚʥʠ ʇɸʋ. ʅʘʧʨʠʤʝʨ, ʵʧʦʭʘ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ 
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ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʫʨʦʚʥʷʭ ʇɸʋ ʚ ʧʨʦʙʘʭ ʦʪʣʦʞʝʥʠʡ, ʚʟʷʪʳʭ ʚ ʉʢʘʛʝʨʨʘʢʝ, ʧʨʠʯʝʤ ʩʘʤʳʝ ʚʳʩʦʢʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʦʪʣʦʞʝʥʠʷʭ [Longva, 1998].  

ɺ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʪʘʢ ʚʳʨʘʞʝʥʦ ʚ ʩʚʷʟʠ ʩ ʦʪʜʘʣʝʥʥʦʩʪʴʶ 

ʥʘʩʝʣʝʥʥʳʭ ʠʣʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʫʨʦʚʥʠ ʇɸʋ ʤʦʛʫʪ ʦʩʪʘʚʘʪʴʩʷ ʥʘ ʬʦʥʦʚʳʭ 

ʫʨʦʚʥʷʭ, ʘ ʣʶʙʳʝ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʝʡ ʤʦʛʫʪ ʦʪʨʘʞʘʪʴ ʜʨʫʛʠʝ ʧʨʦʮʝʩʩʳ, ʧʦʤʠʤʦ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ.  

ʂʘʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʨʦʙ ʧʦ ʧʨʦʝʢʪʫ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʬʦʥʦʚʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʋɺ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʠ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʅʋ ʚ ʦʩʘʜʢʘʭ ʚ ʥʦʨʚʝʞʩʢʦʤ 

ʩʝʢʪʦʨʝ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ, ʦʩʦʙʝʥʥʦ ʠʭ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ ʦʪ ʐʧʠʮʙʝʨʛʝʥʘ ʥʦʩʷʪ 

ʧʨʠʨʦʜʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʛʝʥʝʪʠʯʝʩʢʠ ʩʚʷʟʘʥʳ ʩ ʫʛʣʠʩʪʳʤ ʦʩʘʜʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʦʩʥʦʚʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʩʥʦʩʘ ï ʘʨʭʠʧʝʣʘʛʦʚ ʐʧʠʮʙʝʨʛʝʥ ʠ ɿʌʀ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʵʧʠʛʝʥʝʪʠʯʝʩʢʫʶ 

ʩʦʩʪʘʚʣʷʶʱʫʶ, ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʬʬʫʟʠʝʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠʟ ʧʨʦʜʫʢʪʠʚʥʳʭ 

ʛʦʨʠʟʦʥʪʦʚ. 

ɻʝʦʛʨʘʬʠʯʝʩʢʠ ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ ʇɸʋ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʥʘʙʣʶʜʘʶʪʩʷ 

ʚʙʣʠʟʠ ʐʧʠʮʙʝʨʛʝʥʘ. ʐʧʠʮʙʝʨʛʝʥ ï ʵʪʦ ʪʝʨʨʠʪʦʨʠʷ ʩ ʢʨʫʧʥʳʤʠ ʟʘʧʘʩʘʤʠ ʫʛʣʷ, ʛʜʝ ʜʦʙʳʯʘ 

ʫʛʣʷ ʚʝʜʝʪʩʷ ʫʞʝ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ. ɿʜʝʩʴ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʜʦʙʳʯʝ 

ʥʝʬʪʠ ʠ ʛʘʟʘ. ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʥʥʳʡ ʦʪʣʦʞʝʥʠʡ, ʩʦʙʨʘʥʥʳʭ ʥʘ ʰʝʣʴʬʝ 

ʐʧʠʮʙʝʨʛʝʥʘ, ʠ ʧʦʯʚ ʩ ʦ-ʚʘ ɿʘʧʘʜʥʳʡ ʐʧʠʮʙʝʨʛʝʥ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʠʩʪʦʯʥʠʢʦʤ 

ʇɸʋ ʷʚʣʷʝʪʩʷ ʵʨʦʟʠʷ ʫʛʣʝʥʦʩʥʳʭ ʧʦʨʦʜ ʐʧʠʮʙʝʨʛʝʥʘ [Dahle et al., 2006].  

ʆʙʩʫʞʜʘʶʪʩʷ ʠʟʤʝʨʝʥʠʷ ʩʫʤʤʘʨʥʦʡ ʤʘʩʩʳ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʊʅʉ (total hydrocarbons) 

(ʤʢʛ/ʢʛ) ʚ ʦʩʘʜʢʘʭ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʘʷ ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʤʦʨʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʚ ʅʦʨʚʝʛʠʠ ʦʩʥʦʚʘʥʘ ʥʘ ʇʦʣʦʞʝʥʠʠ ʦʙ ʫʧʨʘʚʣʝʥʠʷ 

ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ (ɺʦʜʥʳʝ ʧʨʘʚʠʣʘ). 

ʅʦʨʚʝʞʩʢʦʝ ʘʛʝʥʪʩʪʚʦ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʫʩʪʘʥʦʚʠʣʦ ʧʨʝʜʝʣʴʥʳʝ 

ʜʦʧʫʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʣʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ (ʄ-608, 2016 ʛ., 

ʧʝʨʝʩʤʦʪʨʝʥʦ ʚ 2020 ʛ.), ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʫ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʢʣʘʩʩʘʤʠ, 

ʫʢʘʟʘʥʥʳʤʠ ʚ ʪʘʙʣʠʮʝ 2.2.3 (ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ 

ʤʦʨʩʢʠʭ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ).  

ʆʩʥʦʚʥʳʝ ʧʨʘʚʠʣʘ ʨʘʩʯʝʪʘ ʠʥʜʝʢʩʘ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʚʦʜ ʦʧʨʝʜʝʣʝʥʳ ʄʝʪʦʜʠʯʝʩʢʠʤʠ 

ʈʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʦ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʡ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʤʦʨʩʢʠʭ 

ʚʦʜ ʧʦ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤè, ʚʳʧʫʱʝʥʥʳʤʠ ʚ 1988 ʛ. (ʄʈ, 1988). ɼʣʷ ʤʦʨʩʢʠʭ ʚʦʜ 

ʧʨʠ ʨʘʩʯʝʪʝ ʠʥʜʝʢʩʘ ʠʩʧʦʣʴʟʫʶʪ ʯʝʪʳʨʝ ʧʘʨʘʤʝʪʨʘ ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʚʢʣʶʯʝʥʠʝʤ ʚ ʵʪʦʪ ʩʧʠʩʦʢ 

ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ. 
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ʊʘʙʣʠʮʘ 2.2.3. ʂʣʘʩʩʳ ʩʦʩʪʦʷʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʚ ʥʦʨʤʘʤʠ ʅʦʨʚʝʞʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ ʧʦ 

ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ï ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ʤʦʨʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ, ʚ ʤʢʛ/ʢʛ (ɼʠʨʝʢʮʠʷ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 2016, 

2020). ʀʩʪʦʯʥʠʢ: NGU RAPPORT 2021.018  [https://www.mareano.no/kart-og-data/kjemidata ] 

 

 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʤʦʨʩʢʠʭ ʚʦʜ ʧʦ 

ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʦʨʤʘʪʠʚʘʭ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʣʷ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʦʚ. ʈʘʩʰʠʨʝʥʠʝ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ 

IMR ʠ PINRO, ʚʝʨʦʷʪʥʦ, ʧʦʟʚʦʣʷʝʪ ʤʦʞʝʪ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʜʫʨʳ ʤʦʥʠʪʦʨʠʥʛʘ ʤʝʞʜʫ 

ʠʥʩʪʠʪʫʪʘʤʠ ʠ, ʚʦʟʤʦʞʥʦ, ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʉʨʝʜʥʠʡ, ʤʠʥʠʤʘʣʴʥʳʡ ʠ ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʥʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ (0 ï2 ʩʤ) ʠʟ ʰʝʩʪʠ ʤʝʩʪ ʚ ʆʣʝʩʫʥʥʝ ʠ ɻʠʩʢʝ (ʅʦʨʚʝʞʩʢʦʝ ʘʛʝʥʪʩʪʚʦ ʧʦ ʦʭʨʘʥʝ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ). ʂʣʘʩʩʳ ʩʦʩʪʦʷʥʠʷ ʧʦʢʘʟʘʥʳ ʮʚʝʪʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʙʣʠʮʝʡ 2.2.3. 

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʜʣʷ ʦʧʠʩʘʥʠʷ ʢʘʯʝʩʪʚʘ ʤʦʨʩʢʠʭ ʚʦʜ ʠ 

ʩʨʘʚʥʝʥʠʷ ʧʦ ʵʪʦʤʫ ʧʘʨʘʤʝʪʨʫ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʦʚ ʘʢʚʘʪʦʨʠʠ ʤʦʨʝʡ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʨʘʩʯʝʪʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʥʜʝʢʩʘ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʚʦʜ (ʀɿɺ), ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʦʪʥʝʩʪʠ ʚʦʜʳ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʢʣʘʩʩʫ ʯʠʩʪʦʪʳ (ʪʘʙʣʠʮʘ 2.2.4.). 

ɺ ʧʣʘʥʝ ʵʢʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʧʦʢʘ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʳʭ ʩʦʧʦʩʪʘʚʠʤʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʫʨʦʚʥʷʤ ʢʦʥʮʝʥʪʨʘʮʠʡ ɿɺ ʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ ʰʝʣʴʬʦʚʳʭ ʟʦʥ. ʀʟʚʝʩʪʥʳʝ ʇɼʂ, 
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ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʜʣʷ ʚʦʜʥʳʭ ʤʘʩʩ ʧʨʝʩʥʦʚʦʜʥʴʛʭ ʙʘʩʩʝʡʥʦʚ, ʧʨʠʯʝʤ ʣʠʰʴ ʜʣʷ ʦʛʨʘʥʠʯʝʥʥʦʛʦ 

ʯʠʩʣʘ ɿɺ, ʤʦʛʫʛ ʙʴʛʛʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʰʝʣʴʬʦʚʳʭ ʟʦʥ ʪʦʣʴʢʦ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʚʠʯʥʦʡ ʙʘʟʳ 

ʩʨʘʚʥʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʜʝʣʴʥʳʡ ʢʦʤʙʠʥʘʪʦʨʥʳʡ ʠʥʜʝʢʩ 

ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʚʦʜʳ, ʢʦʪʦʨʳʡ ʦʙʦʟʥʘʯʘʶʪ ʘʙʙʨʝʚʠʘʪʫʨʦʡ ʋʂʀɿɺ, ʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʢʦʣʠʯʝʩʪʚʦ ʟʘʛʨʷʟʥʷʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʚ ʝʜʠʥʠʮʝ ʦʙʲʝʤʘ ʚʦʜʳ (ʥʘʧʨʠʤʝʨ, ʚ 1 ʤʣ). 

 

ʊʘʙʣʠʮʘ 2.2.4. ʂʣʘʩʩʳ ʢʘʯʝʩʪʚʘ ʤʦʨʩʢʠʭ ʚʦʜ ʠ ʟʥʘʯʝʥʠʷ ʀɿɺ [ʆʮʝʥʢʘ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ.., 2023] 

 

 

 ʆʮʝʥʢʘ ʧʨʦʚʦʜʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʨʫʢʦʚʦʜʷʱʝʛʦ ʜʦʢʫʤʝʥʪʘ ʈɼ 

52.24.643-2002 [https://rcycle.net/ekologiya/gidrosfera/indeks-zagryazneniya-vody-metodika-

rascheta-i-osnovnye-pokazateli]. ʇʨʠ ʵʪʦʤ, ʥʝʬʪʝʧʨʦʜʫʢʪʳ ʫʯʠʪʳʚʘʶʪ ʚ ʨʘʩʯʝʪʘʭ ʩʫʤʤʘʨʥʦ. 

ʀʤʝʶʱʠʝʩʷ ʝʜʠʥʳʝ ʥʦʨʤʳ ʇɼʂ ʠʤʝʶʪ ʚʝʩʴʤʘ ʫʩʣʦʚʥʳʡ ʭʘʨʘʢʪʝʨ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʩʯʝʪʘ ʬʦʥʦʚʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ɿɺ ʜʣʷ ʢʘʞʜʦʛʦ ʫʨʦʚʥʷ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʲʝʢʪʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʩʰʪʘʙʘ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʪʘʢ ʢʘ ʢʘʞʜʘʷ ʛʝʦʩʠʩʪʝʤʘ ʠʤʝʝʪ ʩʚʦʡ ʛʝʦʭʠʤʠʯʝʩʢʠʡ 

ʬʦʥ ʠ ʧʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ, ʧʦʵʪʦʤʫ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʦʛʦ ʫʨʦʚʥʷ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʝʭʥʦʛʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʵʢʦʩʠʩʪʝʤʫ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʟʥʘʯʠʤʳʤʠ ʦʢʘʟʘʣʦʩʴ ʧʨʦʚʝʜʝʥʠʝ ʢʦʥʪʘʢʪʥʦʛʦ ʦʪʙʦʨʘ ʧʨʦʙ 

ʚ ʟʦʥʝ ʧʨʝʜʝʣʴʥʦʛʦ ʤʝʣʢʦʚʦʜʴʷ. ʂʘʯʝʩʪʚʦ ʤʦʨʩʢʠʭ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʨʦʩʩʠʡʩʢʠʭ 

ʚʦʜ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʠ ʥʝʪ ʥʦʨʤʘʪʠʚʥʦ ʟʘʢʨʝʧʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ  

ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʘʥʘʣʦʛʠʯʥʦ ʇɼʂ ʜʣʷ ʚʦʜʥʦʡ ʪʦʣʱʝ. 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʧʨʦʚʝʜʝʥʠʷ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʭʠʤʠʯʝʩʢʠʤ ʟʘʛʨʷʟʥʝʥʠʝʤ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʠʟʣʦʞʝʥʳ ʚ çʄʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʷʭ ʧʦ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʯʘʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʦʜʝʨʞʘʥʠʝʤ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚè [ʇʨʠʢʘʟ ˉ 112 ʄʠʥʧʨʠʨʦʜʳ 

ʈʦʩʩʠʠ ʦʪ 24 ʬʝʚʨʘʣʷ 2014 ʛ., ʂʘʯʝʩʪʚʦ., 2018].  

ʆʮʝʥʢʘ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʦʧʠʨʘʝʪʩʷ ʥʘ ʥʘʣʠʯʠʝ ʩʨʝʜʥʝʡ ʭʘʨʘʢʪʝʨʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʚʝʱʝʩʪʚʘ ʚ ʧʦʜʚʝʨʞʝʥʥʦʤ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʚʦʜʦʝʤʝ, ʧʦʣʫʯʝʥʥʦʡ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʙʣʶʜʝʥʠʡ. ɼʣʷ ʤʦʨʩʢʠʭ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʮʝʥʠʚʘʪʴ ʩʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʦ ʢʨʠʪʝʨʠʷʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ 

ʂʣʘʩʩ ʢʘʯʝʩʪʚʘ ʚʦʜ ɼʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ ʀɿɺ 

ʆʯʝʥʴ ʯʠʩʪʳʝ I  ʀɿɺ Ò 0,25 

ʏʠʩʪʳʝ II  0,25 < ʀɿɺ ¢ 0,75 

ʋʤʝʨʝʥʥʦ ʟʘʛʨʷʟʥʝʥʥʳʝ III  0,75 < ʀɿɺ ¢ 1,25 

ɿʘʛʨʷʟʥʝʥʥʳʝ IV  1,25 < ʀɿɺ ¢ 1,75 

ɻʨʷʟʥʳʝ V 1,75 < ʀɿɺ ¢ 3,00 

ʆʯʝʥʴ ʛʨʷʟʥʳʝ VI  3,00 < ʀɿɺ ¢ 5,00 

ʏʨʝʟʚʳʯʘʡʥʦ ʛʨʷʟʥʳʝ VII  ʀɿɺ > 5,00 
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ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʛʨʫʥʪʦʚ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʥʦʨʤʘʪʠʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ, 

ʥʘʧʨʠʤʝʨ ʧʦ çʛʦʣʣʘʥʜʩʢʠʤ ʣʠʩʪʘʤè [Warmer, 2002]. ʇʦʣʫʯʝʥʥʳʝ ʝʜʠʥʠʮʳ ʧʨʝʚʳʰʝʥʠʷ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʜʦʧʫʩʪʠʤʳʭ ʛʨʘʥʠʮ ʟʘʛʨʷʟʥʝʥʠʷ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ (çɼʦʧʫʩʪʠʤʘʷ 

ʂʦʥʮʝʥʪʨʘʮʠʷè, ɼʂ) ʥʝ ʷʚʣʷʶʪʩʷ ʶʨʠʜʠʯʝʩʢʠʤ ʥʦʨʤʘʪʠʚʥʳʤ ʟʥʘʯʝʥʠʝʤ, ʘ ʪʦʣʴʢʦ ʥʘʛʣʷʜʥʦ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʘʩʢʦʣʴʢʦ ʨʝʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʨʝʜʥʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʨʦʙʝ ʧʨʝʚʳʰʘʝʪ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʟʫʤʥʳʡ ʧʨʝʜʝʣ. ʕʪʠ ʮʠʬʨʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʫʧʨʦʱʝʥʥʦʡ 

ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʦʚ ʘʢʚʘʪʦʨʠʠ ʤʦʨʷ, ʠʣʠ ʜʣʷ 

ʦʮʝʥʢʠ ʤʝʞʛʦʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ. 

ʇʦ ʜʘʥʥʳʤ ʄɸʈɽAʅʆ ʚ 2021 ʛ. ʘʥʘʣʠʟʳ ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʧʦʢʘʟʘʣʠ 

ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (THC), ʘ ʪʘʢʞʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʝ 

ʫʨʦʚʥʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʇɸʋ). ɺ ʩʦʩʪʘʚʝ ʇɸʋ ʧʨʝʦʙʣʘʜʘʶʪ ʩʦʝʜʠʥʝʥʠʷ ʇɸʋ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʛʦʨʝʥʠʝʤ, ʯʪʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ. ʀ PAH16, ʠ ʙʝʥʟʦ[ʘ]ʧʠʨʝʥ 

ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ II ʢʣʘʩʩʘ (ʭʦʨʦʰʝʝ) (ʪʘʙʣʠʮʘ 2.2.5.). 

 

ʊʘʙʣʠʮʘ 2.2.5. ʉʨʝʜʥʠʡ, ʤʠʥʠʤʘʣʴʥʳʡ ʠ ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʥʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʦʪʣʦʞʝʥʠʷʭ (0ï2 ʩʤ) (ʅʦʨʚʝʞʩʢʦʝ ʘʛʝʥʪʩʪʚʦ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ) 

 

ʇʨʠʤʝʯʘʥʠʝ: ʢʣʘʩʩʳ ʩʦʩʪʦʷʥʠʷ ʧʦʢʘʟʘʥʳ ʮʚʝʪʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʙʣʠʮʝʡ 2.2.3 

 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ THC ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʜʠʮʠʠ 2021 ʛ., ʧʦʢʘʟʘʥʥʦʝ ʥʘ ʢʘʨʪʝ 

ʥʘ ʨʠʩʫʥʢʝ 2.2.12 ʩʦʩʪʘʚʣʷʝʪ 69 ʤʛ/ʢʛ ʩʫʭʦʛʦ ʚʝʩʘ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʥʘ ʜʨʫʛʠʭ ʫʯʘʩʪʢʘʭ 

- 31 ʤʛ/ʢʛ. ʊʘʢ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʊHC ʥʘ ʩʪʘʥʮʠʠ 8 ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥ ʩ ʚʳʩʦʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʊʆʉ (4,5 %). ʆʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʦʙʳʯʥʦ ʧʝʨʝʥʦʩʷʪʩʷ ʚ ʦʪʣʦʞʝʥʠʷ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʯʘʩʪʠʮʘʤʠ, ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪʢʣʘʜʳʚʘʶʪʩʷ ʪʘʤ, ʛʜʝ ʤʥʦʛʦ 

ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʪʘʢʦʛʦ ʢʘʢ ʛʣʠʥʘ ʠ ʠʣ (ʨʘʟʤʝʨ ʟʝʨʝʥ < 63 ʤʢʤ). 

ʆʩʪʘʣʴʥʳʝ ʧʷʪʴ ʩʪʘʥʮʠʡ, ʧʦ ʢʦʪʦʨʳʤ ʧʨʦʚʦʜʠʣʠʩʴ ʘʥʘʣʠʟʳ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʧʦʢʘʟʘʣʠ 

ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʊʆʉ (2,2% ʥʘ ʩʪʘʥʮʠʠ 4 ʠʣʠ ʤʝʥʴʰʝ) ʠ ʫʨʦʚʥʠ ʊHC (38 ʤʛ/ʢʛ 

ʜʚʘʞʜʳ ʥʘ ʩʪʘʥʮʠʠ 4 ʠʣʠ ʥʠʞʝ). ʅʦʨʚʝʞʩʢʦʝ ʘʛʝʥʪʩʪʚʦ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʝ 

ʫʩʪʘʥʦʚʠʣʦ ʢʣʘʩʩʳ ʩʦʩʪʦʷʥʠʷ ʜʣʷ ʊHC, ʥʦ ʫʨʦʚʝʥʴ ʥʠʞʝ 50 ʤʛ/ʢʛ ʩʫʭʦʛʦ ʚʝʩʘ ʩʯʠʪʘʝʪʩʷ ʥʠʟʢʠʤ 

(OSPAR, 2009). 
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ʈʠʩʫʥʦʢ 2.2.12. ʋʨʦʚʥʠ THC ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʦʪʣʦʞʝʥʠʷʭ.  

ʀʩʪʦʯʥʠʢ: NGU RAPPORT, 2021 [https://www.mareano.no/kart-og-data/kjemidata ] 

 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʧʨʦʙ ʫʨʦʚʝʥʴ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, ʯʝʤ ʚ ʦʪʢʨʳʪʦʡ 

ʯʘʩʪʠ ʅʦʨʚʝʞʩʢʦʛʦ ʤʦʨʷ, ʚ ʪ.ʯ. ʢʘʢ ʨʘʥʝʝ ʩʦʦʙʱʘʣʘ ʧʨʦʛʨʘʤʤʘ MAREANO [Boitsov, 2009], ʯʪʦ 

ʚ ʮʝʣʦʤ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʧʨʠʙʨʝʞʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʦʙʲʷʩʥʷʝʪʩʷ ʩʪʦʢʦʤ ʚʦʜ ʦʪ ʧʦʙʝʨʝʞʴʷ. 

ʅʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʢ ʖɺ ʦʪ ʐʧʠʮʙʝʨʛʝʥʘ. ɺ 2003-2005 ʛʛ., ʧʝʨʝʜ 

ʟʘʧʫʩʢʦʤ ʧʨʦʛʨʘʤʤʳ ʄɸʈɽɸʅʆ ʠʩʩʣʝʜʦʚʘʥʠʷ (IMR) ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʛʝʦʣʦʛʠʯʝʩʢʠʤ 

ʆʙʱʝʩʪʚʦʤ ʅʦʨʚʝʛʠʠ (NGU) ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʤʦʥʠʪʦʨʠʥʛʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʩʝʛʦ ʨʘʡʦʥʘ 

ɿʘʧʘʜʥʦʛʦ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ. 

ɺ 2020 ʛ. ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʝ ʫʨʦʚʥʠ ʇɸʋ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ ʦʪʣʦʞʝʥʠʷʭ ʥʘ ʚʩʝʭ 

ʠʟʫʯʘʝʤʳʭ ʫʯʘʩʪʢʘʭ ʥʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤ ʰʝʣʴʬʝ ʅʦʨʚʝʞʩʢʦʛʦ ʤʦʨʷ. ɹʝʥʟʦ[ʘ]ʧʠʨʝʥ ʥʘʭʦʜʠʣʩʷ 

ʚ ʂʣʘʩʩ I (çʌʦʥè) ʠʣʠ ʢʣʘʩʩ II (çʍʦʨʦʰʝʝ ʩʦʩʪʦʷʥʠʝè) ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʅʦʨʚʝʞʩʢʦʛʦ 

ʘʛʝʥʪʩʪʚʘ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʪʦʛʜʘ ʢʘʢ PAH16 ʧʦʚʩʝʤʝʩʪʥʦ ʦʪʥʦʩʠʣʩʷ ʢ ʢʣʘʩʩʫ I. 

ʇʨʦʬʠʣʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʇɸʋ ʚ ʢʝʨʥʘʭ ʦʪʣʦʞʝʥʠʡ ʧʦʢʘʟʘʣʠ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʝʡ ʧʠʨʦʛʝʥʥʳʭ 

ʇɸʋ ʚ ʩʦʚʨʝʤʝʥʥʦʝ ʚʨʝʤʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ɺ ʥʝʩʢʦʣʴʢʠʭ ʢʝʨʥʘʭ ʠʟ 

ʯʘʩʪʝʡ ʨʘʡʦʥʘ ʉʢʣʠʥʥʘʜʶʧʝʪ ʪʘʢʞʝ ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʠ ʧʝʪʨʦʛʝʥʥʳʭ ʇɸʋ ʚ 

ʩʘʤʳʭ ʥʠʞʥʠʭ ʯʘʩʪʷʭ ʢʝʨʥʦʚ ʦʪʣʦʞʝʥʠʡ, ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʦʙʲʷʩʥʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤʠ 

ʧʦʩʪʫʧʣʝʥʠʷʤʠ. ʋʨʦʚʥʠ ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʙʳʣʠ 

ʥʠʟʢʠʤʠ ʠʣʠ ʦʯʝʥʴ ʥʠʟʢʠʤʠ ʜʣʷ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʪʦʯʝʢ.  

ʇʨʝʦʙʣʘʜʘʶʱʘʷ ʯʘʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʦʪʣʦʞʝʥʠʡ ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʠʤʝʝʪ 

ʥʝʙʠʦʣʦʛʠʯʝʩʢʦʝ (ʦʙʣʦʤʦʯʥʦʝ) ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʘ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʪʨʘʥʩʧʦʨʪ ʚ ʦʩʥʦʚʥʦʤ 
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ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʠʜʦʥʥʳʤʠ ʪʝʯʝʥʠʷʤʠ. ʀʟʤʝʥʯʠʚʦʩʪʴ ʦʙʱʝʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ (ʊʆʉ) 

ʠ ʨʘʟʤʝʨ ʯʘʩʪʠʮ ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʜʘʝʪ ʪʠʧʠʯʥʫʶ ʢʘʨʪʠʥʫ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʩʝʜʠʤʝʥʪʦʣʦʛʠʯʝʩʢʦʡ 

ʦʙʩʪʘʥʦʚʢʠ ʚ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ. ʄʝʣʢʦʟʝʨʥʠʩʪʳʝ ʦʪʣʦʞʝʥʠʷ, ʙʦʛʘʪʳʝ TOC, ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ 

ʰʝʣʴʬʝ ʚʦ ʚʧʘʜʠʥʘʭ ʠ ʨʘʩʱʝʣʠʥʘʭ ʚʜʦʣʴ ʧʦʣʷʨʥʦʛʦ ʬʨʦʥʪʘ, ʛʜʝ ʘʨʢʪʠʯʝʩʢʘʷ ʚʦʜʘ ʚʩʪʨʝʯʘʝʪʩʷ 

ʩ ʚʦʜʘʤʠ ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʦʢʝʘʥʘ. ɿʜʝʩʴ ʚʳʩʦʢʠʡ ʧʦʪʦʢ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʠ 

ʪʝʨʨʠʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʚʷʟʘʥ ʩ ʙʣʠʟʦʩʪʴʶ ʢ ʢʨʦʤʢʝ ʣʝʜʥʠʢʦʚʦʛʦ ʱʠʪʘ ʠʣʠ ʧʦʛʨʘʥʠʯʥʦʡ 

ʣʝʜʷʥʦʡ ʟʦʥʝ (MIZ) [ʈʝʡʛʩʪʘʜ ʠ ʜʨ., 2002]. ʇʦʛʨʘʥʠʯʥʘʷ ʣʝʜʦʚʘʷ ʟʦʥʘ (MIZ) - ʵʪʦ ʧʝʨʝʭʦʜʥʘʷ 

ʦʙʣʘʩʪʴ ʤʝʞʜʫ ʦʪʢʨʳʪʳʤ ʦʢʝʘʥʦʤ ʠ ʧʘʢʦʚʳʤ ʣʴʜʦʤ [Marcello Vichi, 2021] ʂʨʦʤʝ ʪʦʛʦ, 

ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʩʦʭʨʘʥʷʶʪcʷ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʘʜʩʦʨʙʠʨʫʷʩʴ ʥʘ ʛʣʠʥʠʩʪʳʭ 

ʠ ʦʢʩʠʜʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ. ʊʨʘʥʩʧʦʨʪ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ ʦʪ (MIZ) ʜʦ ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʳ ɹʘʨʝʥʮʝʚʘ 

ʤʦʨʷ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥ ʧʨʠʜʦʥʥʳʤʠ ʪʝʯʝʥʠʷʤʠ, ʯʪʦ ʩʣʝʜʫʝʪ ʠʟ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʧʨʦʛʠʙʝ ʉʪʫʨʬʴʦʨʜ, ʦʙʦʛʘʱʝʥʥʳʤʠ ʊʆʉ ʠ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʠʩʪʦʯʥʠʢ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ [ʌʦʛʪ ʠ ʜʨ., 2001]. ʅʘʧʨʦʪʠʚ, ʦʪʣʦʞʝʥʠʷ ʚ 

ʶʞʥʦʡ ʯʘʩʪʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ, ʛʜʝ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʤʠʥʝʨʘʣʠʟʫʝʪʩʷ ʚ 

ʤʝʥʝʝ ʧʨʦʜʫʢʪʠʚʥʳʭ, ʥʝʟʘʤʝʨʟʘʶʱʠʭ ʚʦʜʘʭ. ɼʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʟʜʝʩʴ ʢʘʢ ʧʨʘʚʠʣʦ, ʛʦʨʘʟʜʦ 

ʛʨʫʙʝʝ. ʇʨʠʣʠʚʥʳʝ ʪʝʯʝʥʠʷ ʥʘ ʶʛʝ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʧʨʠʚʦʜʷʪ ʢ ʦʪʣʦʞʝʥʠʶ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʧʨʠʙʨʝʞʥʳʭ ʟʦʥʘʭ, ʪʦʛʜʘ ʢʘʢ ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ ʦʩʘʜʢʠ 

ʧʝʨʝʥʦʩʷʪʩʷ ʠ ʦʪʢʣʘʜʳʚʘʶʪʩʷ ʚ ʧʨʠʣʝʛʘʶʱʠʭ ʚʧʘʜʠʥʘʭ ʠ ʚʧʘʜʠʥʘʭ ʥʘ ʙʦʣʴʰʝʡ ʛʣʫʙʠʥʝ, ʚ 

ʢʦʪʦʨʳʭ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʧʦʪʝʥʮʠʘʣ ʥʘʢʦʧʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʠ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʚʝʱʝʩʪʚ. ʆʜʥʘʢʦ ʵʪʦʪ ʧʨʝʜʧʦʣʘʛʘʝʤʳʡ ʧʦʪʝʥʮʠʘʣ ʤʦʞʥʦ ʧʨʦʚʝʨʠʪʴ ʪʦʣʴʢʦ ʚʳʡʜʷ ʟʘ ʨʘʤʢʠ 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʝʪʢʠ ʠ ʩʦʩʨʝʜʦʪʦʯʠʚ ʚʥʠʤʘʥʠʝ ʥʘ ʤʝʣʢʠʝ ʦʯʘʛʠ ʘʢʢʫʤʫʣʷʮʠʠ/ʵʨʦʟʠʠ ʥʘ ʶʛʝ 

ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʫʨʦʚʥʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʯʘʩʪʦ ʥʦʨʤʘʣʠʟʫʶʪʩʷ ʜʦ ʧʝʣʠʪʦʚʦʡ ʬʨʘʢʮʠʠ 

(ʤʝʣʢʠʝ ʦʩʘʜʢʠ, ʨʘʟʤʝʨ ʯʘʩʪʠʮ ʤʝʥʝʝ 63 ʤʢʤ) ʠʣʠ ʢ ʦʙʱʝʤʫ ʩʦʜʝʨʞʘʥʠʶ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʫʛʣʝʨʦʜʘ. ɼʠʘʧʘʟʦʥʳ ʫʨʦʚʥʝʡ ʇɸʋ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʩʠʣʴʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʦʪ 

ʩʪʘʥʮʠʠ ʢ ʩʪʘʥʮʠʠ, ʦʭʚʘʪʳʚʘʷ ʧʷʪʴ ʧʦʨʷʜʢʦʚ ʚʝʣʠʯʠʥʳ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 2.2.13. 

ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʢʦʥʮʝʥʪʨʘʮʠʡ ʥʘʙʣʶʜʘʝʪʩʷ ʜʣʷ ʜʠʙʝʥʟʦʪʠʦʬʝʥʦʚ, ʘ ʪʘʢʞʝ 

ʬʝʥʘʥʪʨʝʥʦʚ ʠ ʥʘʬʪʘʣʠʥʦʚ, ʪʦʛʜʘ ʢʘʢ ʠʥʜʝʥʦ[1,2,3-cd] ʧʠʨʝʥ ʦʙʣʘʜʘʝʪ ʥʘʠʤʝʥʴʰʠʤ 

ʜʠʘʧʘʟʦʥʦʤ. 
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ʈʠʩʫʥʦʢ 2.2.13. ɼʠʘʧʘʟʦʥ ʢʦʥʮʝʥʪʨʘʮʠʡ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʇɸʋ ʚ ʦʪʣʦʞʝʥʠʷʭ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ (0-1 ʩʤ). ɻʨʘʥʠʮʳ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ʫʢʘʟʳʚʘʶʪ ʥʘ 25-ʡ ʠ 75-ʡ 

ʧʨʦʮʝʥʪʠʣʠ, ʫʩʳ ʫʢʘʟʳʚʘʶʪ ʥʘ 10-ʡ ʠ 90-ʡ ʧʨʦʮʝʥʪʠʣʴ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʪʦʯʢʠ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʚʩʝ ʚʳʙʨʦʩʳ. ʊʦʥʢʦʡ ʣʠʥʠʝʡ ʚʥʫʪʨʠ ʨʘʤʢʠ ʦʪʤʝʯʝʥʳ ʤʝʜʠʘʥʥʳʝ ʟʥʘʯʝʥʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʪʦʣʩʪʘʷ ʣʠʥʠʷ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ [Boitsov, 2007] 

 

ɺ ʮʝʣʦʤ, ʜʘʥʥʳʝ ʧʦ ʫʛʣʝʚʦʜʦʨʦʜʘʤ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʵʢʩʧʝʜʠʮʠʷʭ ʄɸʈɽɸʅʆ ʠ 

ʨʝʟʫʣʴʪʘʪʳ ʠʭ ʘʥʘʣʠʟʘ, ʦʪʨʘʞʝʥʥʳʝ ʚ ʧʦʩʣʝʜʥʠʭ ʦʪʯʝʪʘʭ ʧʦ ʧʨʦʝʢʪʫ, ʘ ʪʘʢʞʝ ʚʠʟʫʘʣʠʟʘʮʠʷ 

ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʠʟʫʯʝʥʥʦʤ ʨʘʡʦʥʝ ɹʘʨʝʥʮʝʚʦ ʤʦʨʝ ʦʩʪʘʝʪʩʷ ʯʠʩʪʦʡ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʦʡ, ʥʘ ʢʦʪʦʨʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʦʢʘʟʳʚʘʝʪ ʣʠʰʴ ʩʣʘʙʦʝ ʚʣʠʷʥʠʝ. ʃʦʢʘʣʴʥʳʝ 

ʠʩʪʦʯʥʠʢʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʇɸʋ ʚ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ, ʚ ʯʘʩʪʥʦʩʪʠ ʚʙʣʠʟʠ ʐʧʠʮʙʝʨʛʝʥʘ. ʅʘ ʦʩʪʘʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ ʥʘʙʣʶʜʘʝʤʳʝ ʫʨʦʚʥʠ ʇɸʋ ʚ ʦʩʥʦʚʥʦʤ ʦʙʫʩʣʦʚʣʝʥʳ ʩʣʦʞʥʳʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʦʩʘʞʜʝʥʠʷ, ʥʘ ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʙʠʦʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʘʪʤʦʩʬʝʨʥʳʡ ʧʝʨʝʥʦʩ ʥʘ 

ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʠʣʠ ʤʦʨʩʢʠʝ ʪʝʯʝʥʠʷ. ʇʦ ʜʘʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʥʝ ʚʳʷʚʣʝʥʦ ʷʚʥʦʛʦ ʠ 

ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ, ʪʘʢ ʢʘʢ 

ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʥʝʚʳʩʦʢʠʝ. ʂʨʦʤʝ ʪʦʛʦ, ʢʘʢ ʧʦʢʘʟʳʚʘʶʪ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʡʦʥʘ ʦ-ʚʘ ʐʧʠʮʙʝʨʛʝʥ ʠ ʣʠʪʝʨʘʪʫʨʥʳʡ ʦʙʟʦʨ ʣʦʢʘʣʴʥʳʝ ʧʨʠʨʦʜʥʳʝ 

ʠʩʪʦʯʥʠʢʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʥʷʤ ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. 
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2.3 ʉʦʚʤʝʩʪʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʜʘʥʥʳʭ ʩʧʫʪʥʠʢʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʥʝʬʪʷʥʳʭ ʧʣʸʥʦʢ ʠ 

ʧʦʜʩʧʫʪʥʠʢʦʚʳʭ ʠʟʤʝʨʝʥʠʡ 

 

ʀʟʫʯʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʣʝʥʦʯʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ 

ʛʝʥʝʟʠʩʘ ʋɺ ʚ ʚʦʜʘʭ ʠ ʦʩʘʜʢʘʭ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʚ ʨʘʤʢʘʭ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ.  

ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʠʟʤʝʥʯʠʚʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʋɺ ʚ ʤʦʨʝ ʙʳʣʠ ʩʦʚʤʝʩʪʥʦ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʩʧʫʪʥʠʢʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ 

2015-2020 ʛʛ. ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʠ ʜʘʥʥʳʝ 

ʧʦʜʩʧʫʪʥʠʢʦʚʳʭ ʩʫʜʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʋɺ ʚ ɹʘʨʝʥʮʝʚʦʤ ʠ ʅʦʨʚʝʞʩʢʦʤ ʤʦʨʷʭ.  

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʚʩʝ ʠʤʝʶʱʠʝʩʷ ʤʘʪʝʨʠʘʣʳ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʠ 

ʚʠʟʫʘʣʠʟʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʧʦʤʦʱʴʶ ʢʘʨʪʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʚʳʷʚʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦ ʫʷʟʚʠʤʳʝ 

ʨʘʡʦʥʳ, ʪʨʝʙʫʶʱʠʝ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ [ɸʣʝʢʩʘʥʜʨʦʚʘ, 2021]. 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʩ ʧʦʣʝʚʳʤʠ ʵʢʩʧʝʜʠʮʠʦʥʥʳʤʠ ʜʘʥʥʳʤʠ, ʩʧʫʪʥʠʢʦʚʳʤʠ ʩʥʠʤʢʘʤʠ ʚ ʮʝʣʷʭ 

ʩʦʚʤʝʩʪʥʦʛʦ ʩʦʧʦʩʪʘʚʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʢʘʨʪʳ-ʩʭʝʤʳ ʧʦʣʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʋɺ 

ʚ ʩʦʦʪʥʦʰʝʥʠʠ ʩ ʢʦʥʪʝʢʩʪʥʳʤ ʦʢʨʫʞʝʥʠʝʤ.  

ʉ ʫʯʝʪʦʤ ʧʨʠʨʦʜʥʦʛʦ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʬʦʥʘ ʠ ʚʳʩʘʯʠʚʘʥʠʷ ʋɺ ʠʟ ʦʩʘʜʦʯʥʦʡ ʪʦʣʱʠ, ʚ 

ʩʦʩʪʘʚʝ ʋɺ ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʪʝʭʥʦʛʝʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʧʦʧʘʜʘʶʱʠʝ ʚ ʚʦʜʥʫʶ ʩʨʝʜʫ 

(ʦʩʦʙʝʥʥʦ ʥʘ ʤʝʣʢʦʚʦʜʴʝ) ʠ ʜʦʥʥʳʝ ʦʩʘʜʢʠ ʩ ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʧʨʠ ʟʘʛʨʷʟʥʝʥʠʠ ʠʤʠ 

ʘʢʚʘʪʦʨʠʡ [AMAP, 2007]. ʇʦʵʪʦʤʫ ʠʟʫʯʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʣʝʥʦʯʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ, ʘ ʪʘʢʞʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʛʝʥʝʟʠʩʘ ʋɺ ʚ ʚʦʜʘʭ ʠ ʦʩʘʜʢʘʭ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʚ ʨʘʤʢʘʭ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ.  

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʥʝʩʢʦʣʴʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʪʘʢʦʚʳʤʠ ʧʦ ʄʠʨʦʚʦʤʫ ʦʢʝʘʥʫ 

[ʀʟʨʘʵʣʴ, ʎʳʙʘʥʴ, 1989; Oil in the Sea, 1995] ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʦʩʥʦʚʥʦʤ ʩʦʜʝʨʞʘʥʠʝ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ (ɿɺ), ʚʢʣʶʯʘʷ ʥʝʬʪʷʥʳʝ ʋɺ ʚ ʧʨʠʜʦʥʥʦʤ ʩʣʦʝ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ, ʚ ʮʝʣʦʤ 

ʥʠʞʝ, ʯʝʤ ʚ ʉʝʚʝʨʥʦʤ, ɹʘʣʪʠʡʩʢʦʤ ʠ ʏʝʨʥʦʤ ʤʦʨʷʭ [ʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ,1994).  

ɼʘʥʥʳʝ ʧʦ ʜʨʫʛʠʤ ʘʨʢʪʠʯʝʩʢʠʤ ʤʦʨʷʤ ʧʦʢʘʟʘʣʠ ʩʭʦʜʥʫʶ ʢʘʨʪʠʥʫ [Melnikov, 1994]. 

ɼʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʦʤ ʙʘʩʩʝʡʥʝ ʭʘʨʘʢʪʝʨʥʦ, 

ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʘʢʚʘʪʦʨʠʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʠʤʝʝʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʠʞʝ ʧʦʨʦʛʘ ʦʙʥʘʨʫʞʝʥʠʷ (ʧʦ 

ʜʘʥʥʳʤ ʧʨʦʝʢʪʘ çʊʨʘʥʩʘʨʢʪʠʢʘ-2019è), ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʟʘʧʘʜʥʦʛʦ, ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ, ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʛʦ ʫʯʘʩʪʢʦʚ ʘʢʚʘʪʦʨʠʠ. 

ʉʦʦʪʥʦʩʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʙʦʣʴʰʠʭ ʛʨʫʧʧ ʥʝʬʪʷʥʳʭ ʧʷʪʝʥ, ʚʳʷʚʣʝʥʥʳʭ ʧʦ ʜʘʥʥʳʤ 

ʩʧʫʪʥʠʢʦʚʦʡ ʨʘʜʠʦʣʦʢʘʮʠʠ, ʩ ʫʯʝʪʦʤ ʨʘʡʦʥʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʩʫʜʦʭʦʜʩʪʚʘ ʠ ʨʳʙʦʣʦʚʩʪʚʘ ʫʩʠʣʠʚʘʝʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʜʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ ʢʦʥʪʘʢʪʥʳʭ 

ʠʟʤʝʨʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ: ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʈʃʀ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʛʨʘʣʴʥʦʡ ʢʘʨʪʳ 
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ʬʘʢʪʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʣʝʥʦʯʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ (ʨʠʩʫʥʦʢ 2.3.1; ʪʘʙʣʠʮʘ 2.3.1,  

ʇʨʠʣʦʞʝʥʠʝ ɸ), ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ.  

ʅʘʠʙʦʣʴʰʘʷ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʩʪʴ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʥʝʬʪʷʥʳʭ ʧʣʝʥʦʢ ʪʷʛʦʪʝʝʪ ʢ ʧʨʦʣʠʚʫ 

ʂʘʨʩʢʠʝ ʚʦʨʦʪʘ (ʯʝʨʝʟ ʦ. ʂʦʣʛʫʝʚ) ï ʢ ʂʦʣʴʩʢʦʤʫ ʟʘʣʠʚʫ ï ʚ ʧʦʨʪʳ ʄʫʨʤʘʥʩʢ ʠ ʜʘʣʝʝ ʥʘ ʟʘʧʘʜ, 

ʪʘʢʞʝ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ, ʭʦʪʴ ʠ ʤʝʥʝʝ ʚʳʨʘʞʝʥʦ ī ʚ ʨʘʡʦʥʝ ʥʝʬʪʝʜʦʙʳʯʠ ʚ ʇʝʯʦʨʩʢʦʤ ʤʦʨʝ 

[ɸʣʝʢʩʘʥʜʨʦʚʘ ʠ ʜʨ., 2021; ɸʣʝʢʩʘʥʜʨʦʚʘ, ʀʚʘʥʦʚ, 2022].  

ʆʪʤʝʯʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʦʚʳʰʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʚ ʩʘʤʦʡ 

ʶʞʥʦʡ ʯʘʩʪʠ ʤʝʞʜʫ ʦ. ʂʦʣʛʫʝʚ ʠ ʄʫʨʤʘʥʩʢʠʤ ʙʝʨʝʛʦʤ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʦʚʤʝʩʪʥʦʛʦ ʘʥʘʣʠʟʘ ʮʝʥʪʨʘʣʴʥʘʷ, ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʘʷ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʘʷ 

(ʇʝʯʦʨʩʢʦʝ ʤʦʨʝ) ʯʘʩʪʠ ʨʘʡʦʥʘ ʠʟʫʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ, ʢʘʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʯʠʩʪʳʝ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʋɺ ʠ ʧʦ ʠʭ ʠʥʪʝʛʨʘʣʴʥʦʤʫ ʩʫʤʤʘʨʥʦʤʫ ʤʥʦʛʦʣʝʪʥʝʤʫ ʧʦʢʨʳʪʠʶ ʥʝʬʪʷʥʳʤʠ 

ʧʣʝʥʢʘʤʠ (ʧʷʪʥʘ, ʩʣʠʢʠ), ʪʘʢ ʢʘʢ ʢʦʥʮʝʥʪʨʘʮʠʷ ʠ ʯʘʩʪʦʪʘ ʧʦʷʚʣʝʥʠʷ ʧʷʪʝʥ ʟʜʝʩʴ ʥʘʙʣʶʜʘʝʪʩʷ ʚ 

ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʚ ʟʘʧʘʜʥʦʡ ʠ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʷʭ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʚ ʇʝʯʦʨʩʢʦʤ ʤʦʨʝ 

ʦʪʤʝʯʘʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʧʷʪʥʘ. ʊʘʢ, ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʷʪʝʥ ʟʘʛʨʷʟʥʝʥʠʡ ʥʘʙʣʶʜʘʝʪʩʷ 

ʚʙʣʠʟʠ ʨʦʩʩʠʡʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ (ʧ-ʦʚʘ ʈʳʙʘʯʠʡ ʠ ʧʨʠʤʳʢʘʶʱʝʡ ʘʢʚʘʪʦʨʠʠ), ʘ ʪʘʢʞʝ ʫ 

ʥʦʨʚʝʞʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʤʦʨʷ. 

ɼʣʷ ʂʦʣʴʩʢʦʛʦ ʟʘʣʠʚʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ [ʂʦʣʴʩʢʠʡ ʟʘʣʠʚ ʠ 

ʥʝʬʪʴ.., 2018; ʂʫʯʝʡʢʦ ʠ ʜʨ., 2020] ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳ ʪʝʭʥʦʛʝʥʥʳʝ ʟʘʛʨʷʟʥʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʙʝʨʝʛʦʚʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʋ ʚʭʦʜʘ ʚ ʂʦʣʴʩʢʠʡ ʟʘʣʠʚ ʯʘʩʪʦ ʥʘʙʣʶʜʘʶʪʩʷ ʩʫʜʦʚʳʝ 

ʨʘʟʣʠʚʳ, ʟʜʝʩʴ ʚ ʦʩʥʦʚʥʦʤ ʜʝʪʝʢʪʠʨʫʶʪʩʷ ʪʦʥʢʠʝ ʬʨʘʢʮʠʠ ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʭ ʚʝʱʝʩʪʚ. ʕʪʠ 

ʧʣʝʥʢʠ ʥʝʫʩʪʦʡʯʠʚʳ ʠ ʨʘʟʨʫʰʘʶʪʩʷ ʧʨʠ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʙʦʣʝʝ 5ï7 ʤ/ʩ, ʦʜʥʘʢʦ ʤʦʛʫʪ 

ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʠ ʧʣʝʥʢʠ ʩʳʨʦʡ ʥʝʬʪʠ ʠ ʪʷʞʝʣʳʭ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʦʭʨʘʥʷʪʴʩʷ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ ʧʨʠ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʜʦ 9 ï 12 ʤ/ʩ ʠ ʩʫʱʝʩʪʚʦʚʘʪʴ ʙʦʣʝʝ ʩʫʪʦʢ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʈʃʀ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʛʨʘʣʴʥʦʡ ʢʘʨʪʳ ʬʘʢʪʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʧʣʝʥʦʯʥʳʭ ʥʝʬʪʷʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ (ʨʠʩʫʥʦʢ 2.3.3), ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʚʨʝʤʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ. ʂʘʨʪʘ ʧʣʝʥʦʯʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʈʃ 

ʤʦʥʠʪʦʨʠʥʛʘ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʚ 2015ï2020 ʛʛ., ʙʳʣʘ ʜʘʥʘ ʥʘ ʬʦʥʝ ʢʘʨʪʳ ʛʦʜʦʚʦʛʦ ʪʨʘʬʠʢʘ ʚʩʝʭ 

ʪʠʧʦʚ ʩʫʜʦʚ (ʧʦ ʜʘʥʥʳʤ ɸʀʉ, ʩʝʨʚʠʩ marinetraffic.com) ʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʷʪʝʥ 

ʟʘʛʨʷʟʥʝʥʠʡ ʠʤʝʝʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʮʝʣʦʛʦ ʨʷʜʘ ʧʨʠʯʠʥ, ʚʢʣʶʯʘʷ 

ʧʦʣʦʞʝʥʠʝ ʩʫʜʦʭʦʜʥʳʭ ʪʨʘʩʩ ʠ ʨʳʙʦʣʦʚʥʳʭ ʟʦʥ, ʦʙʲʝʢʪʦʚ ʄʅɻʂ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝ 

ʥʝʬʪʝʧʨʦʷʚʣʝʥʠʷ. 
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a)  

ʙ)   

 

ʈʠʩʫʥʦʢ 2.3.1. ʉʦʚʤʝʩʪʥʳʡ ʘʥʘʣʠʟ: ʘ) ʠʥʪʝʛʨʘʣʴʥʘʷ ʢʘʨʪʘ ʧʣʝʥʦʯʥʳʭ/ʥʝʬʪʷʥʳʭ 

ʟʘʛʨʷʟʥʝʥʠʡ (ʯʝʨʥʳʝ ʧʷʪʥʘ), ʦʙʥʘʨʫʞʝʥʥʳʭ ʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʚ 2015ï2020 ʛʛ.: ʜʘʥʘ ʥʘ ʬʦʥʝ ʢʘʨʪʳ ʛʦʜʦʚʦʛʦ 

ʩʫʜʦʚʦʛʦ ʪʨʘʬʠʢʘ (ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʫʜʦʭʦʜʩʪʚʘ) ʧʦ ʜʘʥʥʳʤ ɸʀʉ ʩʝʨʚʠʩʘ marinetraffic.com 

(ɸʀʉ) [ʂʫʯʝʡʢʦ ʠ ʜʨ., 2020]. ʙ) ʉʚʦʜʥʘʷ ʢʘʨʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʣʝʥʦʯʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ, 

ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʨʘʤʢʘʭ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʠ ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ  

(ʚ ʤʢʛ/ʣ) ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʚʦʜʳ ʧʦ ʜʘʥʥʳʤ ʩʫʜʦʚʳʭ ʠʟʤʝʨʝʥʠʡ  

2016-2020 ʛʛ. [ɸʣʝʢʩʘʥʜʨʦʚʘ, ʀʚʘʥʦʚ, 2022] 
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ʈʠʩʫʥʦʢ 2.3.2. ʉʚʦʜʥʘʷ ʢʘʨʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʣʝʥʦʯʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ  

ʠ ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʚ ʤʢʛ/ʣ) ʫ ʜʥʘ  

ʧʦ ʜʘʥʥʳʤ ʩʫʜʦʚʳʭ ʠʟʤʝʨʝʥʠʡ 2016-2020 ʛʛ. [ɸʣʝʢʩʘʥʜʨʦʚʘ, ʀʚʘʥʦʚ, 2022] 

 

ɼʣʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʘ ʪʘʢʞʝ ʧʦʩʪʨʦʝʥʘ ʩʚʦʜʥʘʷ ʢʘʨʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʧʣʝʥʦʯʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʠ ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʤʦʨʷ (ʚ ʤʢʛ/ʣ) ʫ ʜʥʘ ʧʦ ʜʘʥʥʳʤ ʩʫʜʦʚʳʭ 

ʠʟʤʝʨʝʥʠʡ (ʨʠʩʫʥʦʢ 2.3.2) [ɸʣʝʢʩʘʥʜʨʦʚʘ, ʀʚʘʥʦʚ, 2022]. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʜʩʧʫʪʥʠʢʦʚʳʤʠ 

ʜʘʥʥʳʤʠ ʧʦʚʳʰʝʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʋɺ ʥʘʙʣʶʜʘʶʪʩʷ ʟʜʝʩʴ ʚ ʧʨʠʜʦʥʥʦʤ ʩʣʦʝ ʚ ʟʦʥʘʭ ʞʝʣʦʙʦʚ 

ʠ ʚ ʰʝʣʴʬʦʚʦʡ ʟʦʥʝ ʚ ʨʘʡʦʥʝ ʂʦʣʴʩʢʦʛʦ ʟʘʣʠʚʘ. ʅʘʠʙʦʣʴʰʠʡ ʜʠʘʧʘʟʦʥ ʢʦʥʮʝʥʪʨʘʮʠʡ ʋɺ ʚ 

ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʥʘʙʣʶʜʘʣʩʷ ʚ 2020 ʛ. ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʦʚ ɹʘʨʝʥʮʝʚʘ 

ʤʦʨʷ ï ʦʪ 3 ʜʦ 186 ʤʢʛ/ʛ ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ  ʚ ʨʘʡʦʥʝ ʘʨʭʠʧʝʣʘʛʘ ʐʧʠʮʙʝʨʛʝʥ. 

ʈʝʟʫʣʴʪʘʪʳ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʘʥʘʣʠʟ ʠʥʪʝʛʨʘʣʴʥʦʡ ʢʘʨʪʳ ï ʨʠʩʫʥʦʢ 2.3.1, ʘ ʪʘʢʞʝ ʨʠʩʫʥʦʢ 

2.3.2, ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʚʳʚʦʜʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ 

[ʂʘʯʝʩʪʚʦ.., 2020]. ʊʘʢ, ʠʥʜʝʢʩ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʚʦʜ (ʀɿɺ) ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʟʨʝʟʦʚ ʚ ɹʘʨʝʥʮʝʚʦʤ 

ʤʦʨʝ ʩʦʩʪʘʚʠʣ 0,50ï0,74, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʤʦʨʩʢʫʶ ʚʦʜʫ ʢʘʢ çʯʠʩʪʫʶè, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʨʘʡʦʥʘ, 

ʧʦʜʚʝʨʞʝʥʥʦʛʦ ʚʳʥʦʩʫ ʚʦʜ ʠʟ ʂʦʣʴʩʢʦʛʦ ʟʘʣʠʚʘ ī çʟʘʛʨʷʟʥʝʥʥʘʷè.  

ʀʟʫʯʝʥʠʝ ʩʦʩʪʘʚʘ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʛʝʥʝʟʠʩʘ ʋɺ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ 

ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʠ ʨʘʟʚʝʜʦʯʥʳʭ ʠ ʜʦʙʳʯʥʳʭ ʨʘʙʦʪʘʭ.  

ʇʦ ʜʘʥʥʳʤ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʙʣʶʜʝʥʠʡ ʌɻɹʋ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʤ. ɸ. ʇ. ʂʘʨʧʠʥʩʢʦʛʦ ʜʦʥʥʳʝ ʦʩʘʜʢʠ ʂʦʣʴʩʢʦʛʦ ʟʘʣʠʚʘ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʈʦʩʩʠʠ ʬʦʥʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

ʛʝʢʩʘʥʨʘʩʪʚʦʨʠʤʳʭ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ (ʩʨʝʜʥʝʝ ʛʘʨʤʦʥʠʯʝʩʢʦʝ ī 1,615 ʤʛ/ʛ), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 
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ʬʦʥʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʨʝʛʠʦʥʘ ʚ ʮʝʣʦʤ ʩʦʩʪʘʚʣʷʝʪ 0,032 ʤʛ/ʛ 

[ʐʘʭʚʝʨʜʦʚ, 2016], ʯʪʦ ʪʦʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʛʝʦʩʠʩʪʝʤʫ ʟʘʣʠʚʘ. ʂ ʨʝʰʝʥʠʶ ʜʘʥʥʳʭ ʚʦʧʨʦʩʦʚ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢʦʤʧʣʝʢʩʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ 

ʤʦʥʠʪʦʨʠʥʛ ʂʦʣʴʩʢʦʛʦ ʟʘʣʠʚʘ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʡ ʢʨʫʛʣʦʛʦʜʠʯʥʦ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʙʣʶʜʝʥʠʡ 

ʦʧʨʝʜʝʣʝʥʳ ʟʦʥʳ ʨʠʩʢʘ: ʶʞʥʘ ̫ ʯʘʩʪ ɹ ʤʦʨʷ, ʛʜʝ ʤʦʨʩʢʦʝ ʩʫʜʦʭʦʜʩʪʚʦ ʥʝʧʨʝʨʳʚʥʦ, ʚʜʦʣʴ 

ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʂʦʣʴʩʢʦʛʦ ʟʘʣʠʚʘ. ʊʘʢʞʝ ʫʤʝʨʝʥʥʳʝ ʫʨʦʚʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʟʦʥʘʭ 

ʨʳʙʦʣʦʚʩʪʚʘ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʤʦʨʷ. ʋʤʝʨʝʥʥʳʝ ʫʨʦʚʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʥʝʬʪʷʥʳʤʠ ʫʛʣʝʚʦʜʦʨʦʜʘʤʠ (ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ) ð ʵʪʦ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʢʦʪʦʨʳʝ ʥʝ ʦʢʘʟʳʚʘʶʪ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʠʨʦʜʫ, ʥʦ ʪʨʝʙʫʶʪ ʫʩʪʨʘʥʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʟʘʛʨʷʟʥʝʥʠʷ. 

ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʵʪʠʭ ʟʘʛʨʷʟʥʝʥʠʡ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʦʣʶ ʚʳʭʦʜʘ ʠʟ ʪʨʝʱʠʥ ʠ ʨʘʟʣʦʤʦʚ ʤʦʨʩʢʦʛʦ 

ʜʥʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʥʘ ʩʪʘʥʮʠʷʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʝʪʠ ʥʘʙʣʶʜʝʥʠʡ ʚ ʖʞʥʦʤ, 

ʉʨʝʜʥʝʤ ʠ ʉʝʚʝʨʥʦʤ çʢʦʣʝʥʘʭè ʂʦʣʴʩʢʦʛʦ ʟʘʣʠʚʘ, ʘ ʪʘʢʞʝ ʥʘ ʩʪʘʥʮʠʠ ʚ ʪʦʨʛʦʚʦʤ ʧʦʨʪʫ 

ʛ. ʄʫʨʤʘʥʩʢ, ʧʦʢʘʟʘʣʠ ʨʘʟʥʳʝ ʟʥʘʯʝʥʠʷ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʨʘʟʥʳʝ ʛʦʜʳ. ʂʨʦʤʝ ʪʦʛʦ, 

ʠʤʝʶʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʣʝʥʦʯʥʳʭ ʧʷʪʝʥ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʚʦʟʥʠʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʝʥʠ ̫ʚʦʧʨʦʩʘ ʦ ʚʟʘʠʤʦʩʚʷʟʠ ʩʦʜʝʨʞʘʥʠʷ ʨʘʩʪʚʦʨʸʥʥʳʭ ʬʦʨʤ ʅʋ ʚ ʤʦʨʩʢʦʡ 

ʚʦʜʝ ʩ ʛʘʟʦʚʦʡ ʵʤʘʥʘʮʠʝʡ ʠʟ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʥʘ ʧʨʠʣʝʞʘʱʝʡ ʘʢʚʘʪʦʨʠʠ ʚ ʨʘʡʦʥʝ ʂʦʣʴʩʢʦ-

ʂʘʥʠʥʩʢʦʡ ʤʦʥʦʢʣʠʥʘʣʠ. 

 

2.4 ɻʠʜʨʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʘʷ ʠʟʫʯʝʥʥʦʩʪʴ ʫʯʘʩʪʢʘ ʜʝʪʘʣʠʟʘʮʠʠ  

(ʂʦʣʴʩʢʦ-ʂʘʥʠʥʩʢʘʷ ʤʦʥʦʢʣʠʥʘʣʴ) ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʨʩʢʠʭ ʨʘʙʦʪ  

 

ʂʘʢʠʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʠʚʥʦʩʷʪʩʷ ʠʟ ʥʝʜʨ, ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʦʙʨʘʟʫʷ ʩʫʤʤʘʨʥʳʡ 

ʧʘʨʘʤʝʪʨ ï ʛʘʟʦʛʝʦʭʠʤʠʯʝʩʢʦʝ ʧʦʣʝ? ʂʘʢʠʝ ʧʨʠ ʵʪʦʤ ʬʦʨʤʠʨʫʶʪʩʷ ʟʘʢʦʥʦʤʝʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʚʦʜʝ, ʦʩʘʜʢʘʭ? ɺʩʝ ʵʪʠ ʚʦʧʨʦʩʳ ʚʘʞʥʳ ʜʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʦʢʝʘʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʝʡ. 

 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʇʨʠ ʦʧʠʩʘʥʠʠ ʩʠʥʦʧʪʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʨʘʙʦʪ 

ʢʨʦʤʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʤʝʪʝʦʫʩʣʦʚʠʷʤʠ ʥʘ ʙʦʨʪʫ ʩʫʜʥʘ ʧʨʠʚʣʝʢʘʣʠʩʴ ʦʙʟʦʨʥʳʝ 

ʢʘʨʪʳ ʧʨʠʟʝʤʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʙʘʨʠʯʝʩʢʦʡ ʪʦʧʦʛʨʘʬʠʠ H500, ʩʦʩʪʘʚʣʝʥʥʳʝ ʚ ʎʝʥʪʨʝ ʣʝʜʦʚʦʡ ʠ 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʌɹɻʋ çɸɸʅʀʀè (ʎʝʥʪʨ çʉɽɺɽʈè) ʜʣʷ ʚʩʝʛʦ ʩʝʚʝʨʥʦʛʦ 

ʧʦʣʫʰʘʨʠʷ ʧʦ ʯʝʪʳʨʝʭʩʨʦʯʥʳʤ (0, 6, 12, 18 ʯ ʤʦʩʢʦʚʩʢʦʛʦ ʚʨʝʤʝʥʠ) ʥʘʙʣʶʜʝʥʠʷʤ ʥʘ 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʷʭ (ɻʄʉ). ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʥʘʜ ʨʘʡʦʥʦʤ ʨʘʙʦʪ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʮʠʢʣʦʥʠʯʥʦʩʪʴʶ. ɺʩʝʛʦ, ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ, ʙʳʣʦ ʦʪʤʝʯʝʥʦ 

ʧʨʦʭʦʞʜʝʥʠʝ ʯʝʨʝʟ ɹʘʨʝʥʮʝʚʦ ʤʦʨʝ ʪʨʝʭ ʛʣʫʙʦʢʠʭ ʘʪʣʘʥʪʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ. 



141 

 

ɸʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʨʘʙʦʪ ʠʟʤʝʥʷʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ 

ʦʪ 989 ʜʦ 1024 ʛʇʘ. ɸʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ ʚʦ ʚʨʝʤʷ ʨʝʡʩʘ ʦʪʣʠʯʘʣʦʩʴ ʧʦʥʠʞʝʥʥʳʤ ʬʦʥʦʤ. 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʜʘʚʣʝʥʠʷ ʟʘ ʧʝʨʠʦʜ ʩʦʩʪʘʚʠʣʦ 1006.8 ʛʇʘ. ɺ ʮʝʣʦʤ, ʜʘʥʥʳʡ ʨʘʡʦʥ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʮʠʨʢʫʣʷʮʠʝʡ (ɻʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʷ, 1990).  

ɺ ʧʝʨʠʦʜ ʩ ʥʦʷʙʨʷ ʧʦ ʤʘʡ ʫ ʂʦʣʴʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʧʦ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʥʘʙʣʶʜʘʶʪʩʷ 

ʩʠʣʴʥʳʝ ʚʝʪʨʳ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʝʪʚʝʨʪʠ ʚʧʣʦʪʴ ʜʦ ʰʪʦʨʤʦʚʳʭ, ʥʝʨʝʜʢʠ ʦʩʘʜʢʠ ʠ ʨʝʟʢʠʝ ʧʝʨʝʧʘʜʳ 

ʪʝʤʧʝʨʘʪʫʨ. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʫʨʦʚʥʝʤ ʤʦʨʷ 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʦʨʩʢʠʭ ʨʘʙʦʪ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʨʘʡʦʥʝ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ 

ʣʠʤʠʪʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʷʚʣʷʶʪʩʷ ʚʝʪʨʦ-ʚʦʣʥʦʚʳʝ ʫʩʣʦʚʠʷ.  

ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʚʦʣʥʝʥʠʝʤ ʥʘ ʅʀʉ çʀʚʘʥ ʇʝʪʨʦʚè ʧʨʦʚʦʜʠʣʠʩʴ 6 ʨʘʟ ʚ ʩʫʪʢʠ, ʩʢʦʨʦʩʪʴ ʠ 

ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʪʨʘ ʦʧʨʝʜʝʣʷʣʠʩʴ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦ, ʚʦʣʥʝʥʠʝ ï ʚʠʟʫʘʣʴʥʦ ʧʦ ʰʢʘʣʝ ʩʪʝʧʝʥʠ 

ʚʦʣʥʝʥʠʷ (ʪʘʙʣʠʮʘ 2.4.1).  

ʊʘʙʣʠʮʘ 2.4.1. ʐʢʘʣʘ ʩʪʝʧʝʥʠ ʚʦʣʥʝʥʠʷ 

ɺʳʩʦʪʘ ʚʦʣʥ, ʤ ɹʘʣʣ ʩʪʝʧʝʥʠ 

ʚʦʣʥʝʥʠʷ 

ʉʣʦʚʝʩʥʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʚʦʣʥʝʥʠʷ ʦʪ 

(ʚʢʣʶʯʠʪʝʣʴʥʦ) 

ʜʦ 

(ʠʩʢʣʶʯʠʪʝʣʴʥʦ) 

- - 0 ɺʦʣʥʝʥʠʝ ʦʪʩʫʪʩʪʚʫʝʪ 

0 0,25 I ʉʣʘʙʦʝ 

0,25 0,75 II  ʋʤʝʨʝʥʥʦʝ 

0,75 1,25 III  ɿʥʘʯʠʪʝʣʴʥʦʝ 

1,25 2,0 IV  

2,0 3,5 V ʉʠʣʴʥʦʝ 

3,5 6,0 VI  

6,0 8,5 VII  ʆʯʝʥʴ ʩʠʣʴʥʦʝ 

 

ʉʚʝʜʝʥʠʷ ʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦ ʚʝʪʨʦ-ʚʦʣʥʦʚʳʤ ʫʩʣʦʚʠʷʤ ʧʝʨʠʦʜʘʭ ʚʨʝʤʝʥʠ ʚ ʨʘʡʦʥʘʭ 

ʨʘʙʦʪ ʅʀʉ çʀʚʘʥ ʇʝʪʨʦʚè ʩ 26 ʥʦʷʙʨʷ ʧʦ 12 ʥʦʷʙʨʷ 2005 ʛ. ʧʦ ʜʘʥʥʳʤ ʌɻɹʋ 

çɺʅʀʀʆʢʝʘʥʛʝʦʣʦʛʠʠè ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.4.2.  

 

ʊʘʙʣʠʮʘ 2.4.2. ʉʚʝʜʝʥʠʷ ʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦ ʚʝʪʨʦ-ʚʦʣʥʦʚʳʤ ʫʩʣʦʚʠʷʤ ʧʝʨʠʦʜʘʭ  

ʚʨʝʤʝʥʠ ʚ ʨʘʡʦʥʘʭ ʨʘʙʦʪ ʅʀʉ çʀʚʘʥ ʇʝʪʨʦʚè ʩ 26 ʥʦʷʙʨʷ ʧʦ 12 ʥʦʷʙʨʷ 2005 ʛ. 

[ʌɻɹʋ çɺʅʀʀʆʢʝʘʥʛʝʦʣʦʛʠʷè] 

 

ɼʘʪʘ ʠ 

ʚʨʝʤʷ 

ʥʘʯʘʣʘ 

ɼʘʪʘ ʠ 

ʚʨʝʤʷ 

ʦʢʦʥʯʘʥʠʷ 

ʇʨʦʜʦʣʞʠʪʝ

ʣʴʥʦʩʪʴ, ʯʘʩ 

ʉʢʦʨʦʩʪʴ 

ʚʝʪʨʘ 

(ʤ/ʩ) 

ʅʘʧʨʘʚʣʝʥʠ

ʝ 

(ʛʨʘʜ.) 

 ʉʪʝʧʝʥʴ 

ʚʦʣʥʝ 

ʥʠʷ 

(ʙʘʣʣʳ) 
27.10 6:00 28.10 18:00 36 8-15 220-360  V,VI  
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29.10 2:00 29.10 14:00 12 11-15 225-250  V 

29.10 22:00 31.10 2:00 28 15-25 230-270  V,VII  

1.11 2:00 1.11 18:00 16 15-17 230-300  V 

3.11 18:00 4.11 18:00 24 10-17 210-270  V 

5.11 10:00 6.11 6:00 20 14-18 270-330  V-VII  

8.11 2:00 9.11 6:00 28 15-17 150-220  V 

 

 

ʘ) 

29-Oct 30-Oct 31-Oct 1-Nov 2-Nov 3-Nov 4-Nov 5-Nov 6-Nov 7-Nov

-200

-100

0

100

200
ʋ
ʨ
ʦʚ
ʝʥɹ

 ʤ
ʦʨ̫

, 
ʩʤ

 
ʙ) 

29-Oct 30-Oct 31-Oct 1-Nov 2-Nov 3-Nov 4-Nov 5-Nov 6-Nov 7-Nov

-200

-100

0

100

200

ʋ
ʨ
ʦʚ
ʝʥɹ

 ʤ
ʦʨ̫

, 
ʩʤ

 
 

ʈʠʩʫʥʦʢ 2.4.1.  ʍʦʜ ʫʨʦʚʥʷ ʤʦʨʷ ʚ ʪʦʯʢʘʭ ʧʦʩʪʘʥʦʚʢʠ ʜʦʥʥʦʡ ʩʪʘʥʮʠʠ ʥʘ ʩʪʨʫʢʪʫʨʘʭ  

1 (ʘ)  ʠ 9 (ʙ) (ʚʝʣʠʯʠʥʳ ʫʨʦʚʥʷ ʜʘʥʳ ʚ ʦʪʢʣʦʥʝʥʠʷʭ ʦʪ ʩʨʝʜʥʝʛʦ ʟʘ ʧʝʨʠʦʜ ʨʘʙʦʪʳ ʩʪʘʥʮʠʡ) 

 

ɺ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʨʘʙʦʪ ʚ ʛʫʙʝ ʊʝʨʠʙʝʨʩʢʘʷ ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ ʧʦʩʪ ʩ 

ʘʚʪʦʥʦʤʥʳʤ ʠʟʤʝʨʠʪʝʣʝʤ ʫʨʦʚʥʷ ʤʦʨʷ. ʕʪʠ ʜʘʥʥʳʝ ʙʳʣʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʤʘʪʝʨʠʘʣʦʚ ʜʦʥʥʳʭ ʩʪʘʥʮʠʡ. ɺ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ, ʘʥʘʣʠʟʫ ʧʦʜʚʝʨʛʩʷ ʨʷʜ 

ʝʞʝʯʘʩʥʳʭ ʟʥʘʯʝʥʠʡ ʫʨʦʚʥʷ, ʧʨʠʚʷʟʘʥʥʳʭ ʢ ɹʘʣʪʠʡʩʢʦʡ ʩʠʩʪʝʤʝ ʚʳʩʦʪ, ʜʣʠʥʦʡ 372 ʟʥʘʯʝʥʠʷ 

(15.5 ʩʫʪʦʢ).  

ʆʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʝʨʠʦʜʦʚ ʩʣʫʞʠʣʦ ʚʦʣʥʝʥʠʝ V ʠ 

ʙʦʣʝʝ ʙʘʣʣʦʚ. ɺʨʝʤʝʥʥʦʡ ʭʦʜ ʩʫʤʤʘʨʥʦʛʦ ʫʨʦʚʥʷ ʥʘ ʜʦʥʥʳʭ ʩʪʘʥʮʠʷʭ ʥʘ ʩʪʨʫʢʪʫʨʘʭ 1 ʠ 9 

ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 2.4.1. ɺʦ ʚʨʝʤʝʥʥʦʤ ʭʦʜʝ ʫʨʦʚʥʷ ʥʘ ʦʙʝʠʭ ʩʪʘʥʮʠʷʭ ʦʪʯʝʪʣʠʚʦ 

ʧʨʦʩʣʝʞʠʚʘʣʦʩʴ ʚʣʠʷʥʠʝ ʧʨʠʣʠʚʦʚ. ʈʘʟʤʘʭ ʧʨʠʣʠʚʥʳʭ ʢʦʣʝʙʘʥʠʡ ʫʨʦʚʥʷ ʟʘ ʧʝʨʠʦʜ ʨʘʙʦʪʳ ʥʘ 

ʩʪʨʫʢʪʫʨʝ 1 ʩʦʩʪʘʚʠʣ 297,6 ʩʤ, ʥʘ ʩʪʨʫʢʪʫʨʝ 9 ï 305,5 ʩʤ. 

 

ʉʫʤʤʘʨʥʳʝ ʪʝʯʝʥʠʷ ʠ ʥʝʧʝʨʠʦʜʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʥʘ ʩʪʨʫʢʪʫʨʘʭ 1 ʠ 9 
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ɺ ʭʦʜʝ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʨʘʙʦʪ ʌɻɹʋ çɺʅʀʀʆʢʝʘʥʦʣʦʛʠʷè ʥʘ ʅʀʉ çʀʚʘʥ ʇʝʪʨʦʚè ʥʘ 

ʩʪʨʫʢʪʫʨʘʭ 1 ʠ 9 ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʧʦʩʪʘʥʦʚʢʘ ʜʦʥʥʳʭ ʩʪʘʥʮʠʡ ʩ ʠʟʤʝʨʠʪʝʣʷʤʠ ʪʝʯʝʥʠʡ çɺʝʢʪʦʨ-

2è. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʩʪʨʫʢʪʫʨʝ 1 (ʜʦʥʥʘʷ ʩʪʘʥʮʠʷ ˉ 1) ʩʦʩʪʘʚʠʣʘ 9,06 ʩʫʪʦʢ, 

ʥʘ ʩʪʨʫʢʪʫʨʝ 9 (ʜʦʥʥʘʷ ʩʪʘʥʮʠʷ ˉ 2) ï 8,75 ʩʫʪʦʢ, ʛʦʨʠʟʦʥʪ ʥʘʙʣʶʜʝʥʠʡ ï ʧʨʠʜʦʥʥʳʡ (2 ʤ ʦʪ 

ʜʥʘ). ʈʝʣʴʝʬ ʜʥʘ ʠ ʛʣʫʙʠʥʳ ʚ ʨʘʡʦʥʝ ʧʦʩʪʘʥʦʚʢʠ ʩʪʘʥʮʠʡ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 2.4.3 ʠ 2.4.4, 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʜʦʥʥʳʭ ʪʝʯʝʥʠʡ ʧʦ ʥʘʙʣʶʜʝʥʠʷʤ ʥʘ ʜʦʥʥʳʭ ʩʪʘʥʮʠʷʭ ʚ 

ʧʝʨʠʦʜ 29 ʦʢʪʷʙʨʷ ï 7 ʥʦʷʙʨʷ 2005 ʛ. ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.4.4. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʧʨʠʜʦʥʥʳʭ ʪʝʯʝʥʠʡ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ ʥʘ ʩʪʨʫʢʪʫʨʝ 1, ʩʦʩʪʘʚʠʣʘ 

39,3 ʩʤ/ʩ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 350Á, ʥʘ ʩʪʨʫʢʪʫʨʝ 9 ï 32,0 ʩʤ/ʩ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 301Á. 

ɺ ʦʙʦʠʭ ʨʘʡʦʥʘʭ ʦʩʥʦʚʥʘʷ ʜʦʣʷ ʠʟʤʝʥʯʠʚʦʩʪʠ ʪʝʯʝʥʠʡ ʩʚʷʟʘʥʘ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʨʠʣʠʚʥʳʭ 

ʩʠʣ. ɺʝʢʪʦʨ ʩʨʝʜʥʝʛʦ ʧʝʨʝʥʦʩʘ ʚ ʨʘʡʦʥʝ ʩʪʘʥʮʠʠ ˉ 1 ʥʘʧʨʘʚʣʝʥ ʚʜʦʣʴ ʠʟʦʙʘʪ (331Á), ʚ ʨʘʡʦʥʝ 

ʩʪʘʥʮʠʠ ˉ 2 ʩʨʝʜʥʠʡ ʧʝʨʝʥʦʩ ʥʝʟʥʘʯʠʪʝʣʝʥ, ʥʘʧʨʘʚʣʝʥ ʢ ʧʦʙʝʨʝʞʴʶ ʠ ʩʦʩʪʘʚʣʷʝʪ 1,3 ʩʤ/ʩ. 

 

ʊʘʙʣʠʮʘ 2.4.3. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʜʦʥʥʳʭ ʪʝʯʝʥʠʡ ʧʦ ʥʘʙʣʶʜʝʥʠʷʤ ʌɻɹʋ 

çɺʅʀʀʆʢʝʘʥʛʝʦʣʦʛʠʷè ʥʘ ʜʦʥʥʳʭ ʩʪʘʥʮʠʷʭ ʚ ʧʝʨʠʦʜ 29 ʦʢʪʷʙʨʷ ï 7 ʥʦʷʙʨʷ 2005 ʛ. 

 

 ʉʨʝʜ

ʥʠʡ 

ʤʦʜʫ

ʣʴ 

ʩʢʦʨʦ

ʩʪʠ, 

ʩʤ/ʩ 

ʄʘʢʩ. 

ʩʢʦʨʦʩʪʴ 

(ʥʘʧʨʘʚʣʝʥʠ

ʝ), ʩʤ/ʩ 

ɼʠʩʧʝʨʩʠʷ 

ʤʦʜʫʣʷ, 

ʩʤ2/ʩ2 

ʉʨʝʜʥʠʡ 

ʚʝʢʪʦʨ, 

ʤʦʜʫʣʴ ʩʤ/ʩ 

(ʥʘʧʨʘʚʣʝʥʠʝ) 

% 

ʀʟʤʝʥʯʠ-

ʚʦʩʪʠ 

ɼʦʥʥʘʷ ʩʪʘʥʮʠʷ ˉ 1 (ʩʪʨʫʢʪʫʨʘ 1) 

ʉʫʤʤʘʨʥʳʝ 

ʪʝʯʝʥʠʷ 16,3 39,3 (350) 86,3 10,3 (331) 100 

ʅʝʧʝʨʠʦʜʠʯʝʩʢʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ 
11,7 23,0 (347) 19,8 10,3 (331) 19,2 

ɼʦʥʥʘʷ ʩʪʘʥʮʠʷ ˉ 2 (ʩʪʨʫʢʪʫʨʘ 9) 

ʉʫʤʤʘʨʥʳʝ 

ʪʝʯʝʥʠʷ 
14,5 32,0 (301) 41,0 1,3 (192) 100 

ʅʝʧʝʨʠʦʜʠʯʝʩʢʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ 
9,1 23,3 (51) 22,8 1,3 (192) 41,9 
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ʈʠʩʫʥʦʢ 2.4.2. ʈʝʣʴʝʬ ʜʥʘ ʠ ʛʣʫʙʠʥʳ ʚ ʨʘʡʦʥʝ ʧʦʩʪʘʥʦʚʢʠ ʜʦʥʥʦʡ ʩʪʘʥʮʠʠ ˉ1  

(ʩʪʨʫʢʪʫʨʘ 1) [ʌɻɹʋ çɺʅʀʀʆʢʝʘʥʦʣʦʛʠʷè] 

 

 
 

ʈʠʩʫʥʦʢ 2.4.3. ʈʝʣʴʝʬ ʜʥʘ ʠ ʛʣʫʙʠʥʳ ʚ ʨʘʡʦʥʝ ʧʦʩʪʘʥʦʚʢʠ ʜʦʥʥʦʡ ʩʪʘʥʮʠʠ ˉ 2 (ʩʪʨʫʢʪʫʨʘ 9) 

[ʌɻɹʋ çɺʅʀʀʆʢʝʘʥʦʣʦʛʠʷè] 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʫʤʤʘʨʥʳʭ ʪʝʯʝʥʠʡ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʥʘ ʩʪʘʥʮʠʠ ˉ 

1 ʠʤʝʝʪ ʥʘʠʙʦʣʴʰʫʶ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʚ ʉʉɺ ʥʘʧʨʘʚʣʝʥʠʠ, ʘ ʥʘ ʩʪʘʥʮʠʠ ˉ 2 ʪʝʯʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʳ 

ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʜʦʩʪʘʪʦʯʥʦ ʨʘʚʥʦʤʝʨʥʦ (ʨʠʩʫʥʦʢ 2.4.4). 
















































































































































































































































































