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ɸʅʆʊɸʎɯʗ 

 

ʂʘʨʣʶʢ ɸ. ɸ. ʇʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʨʽʯʢʠ ʉ̔ ʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ 

ʪʘ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ 

ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ 

(ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ) ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 21.06.01 çɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘè. 

ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʫʩʪʘʥʦʚʘ çʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ 

ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤè, ʍʘʨʢʽʚ, 2019. 

 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʚʠʨʽʰʝʥʥʶ ʥʘʫʢʦʚʦʾ ʟʘʜʘʯʽ, ʷʢʘ 

ʧʦʣʷʛʘʻ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʫ ʟʦʥʽ ʚʧʣʠʚʫ 

ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʥʘ ʦʩʥʦʚʽ ʨʝʛʫʣʷʮʽʾ ʧʨʦʮʝʩʽʚ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ 

ʚʦʜ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ. 

ɺ ʋʢʨʘʾʥʽ ʨʝʟʝʨʚʠ ʩʘʤʦʦʯʠʱʝʥʥʷ ʙʽʣʴʰʦʩʪʽ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʻ ʽʩʪʦʪʥʦ 

ʚʠʩʥʘʞʝʥʠʤʠ; ʷʢʽʩʪʴ ʩʘʤʦʦʯʠʱʝʥʥʷ, ʷʢ ʝʢʦʩʠʩʪʝʤʥʦʾ ʧʦʩʣʫʛʠ, ʻ ʥʝʚʠʩʦʢʦʶ, ʘ 

ʯʘʩʪʽ ʚʠʧʘʜʢʠ ʩʘʤʦʟʘʙʨʫʜʥʝʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʮʶ ʝʢʦʩʠʩʪʝʤʥʫ ʧʦʩʣʫʛʫ, ʷʢ 

ʧʦʚôʷʟʘʥʫ ʟ ʝʢʦʣʦʛʽʯʥʠʤ ʨʠʟʠʢʦʤ. 

ɼʝʬʽʮʠʪ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʫ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʤʫ ʨʝʛʽʦʥʽ ʚʠʤʘʛʘʻ ʦʩʦʙʣʠʚʦʾ 

ʫʚʘʛʠ ʜʦ ʩʪʘʥʫ ʦʩʥʦʚʥʦʾ ʚʦʜʥʦʾ ʘʨʪʝʨʽʾ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ï 

ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʜʽʷ ʧʨʠʨʦʜʥʠʭ ʪʘ 

ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʫʻ ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ 

ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʨʽʯʢʠ  ʉʽʚʝʨʩʴʢʠʡ  ɼʦʥʝʮʴ, ʱʦ ʧʦʪʨʝʙʫʻ ʧʨʦʚʝʜʝʥʥʷ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʠʟʥʘʯʝʥʥʷ ʯʠʥʥʠʢʽʚ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʤʽʥʠ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ, ʩʪʫʧʝʥʷ ʟʘʙʨʫʜʥʝʥʦʩʪʽ ʪʘ ʟʜʘʪʥʦʩʪʽ ʚʦʜʥʦʛʦ ʦʙôʻʢʪʫ ʜʦ 

ʩʘʤʦʦʯʠʱʝʥʥʷ. 

ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ, ʧʨʠʜʽʣʷʻʪʴʩʷ ʟʘʤʘʣʦ ʫʚʘʛʠ ʧʠʪʘʥʥʷʤ ʧʦʜʘʣʴʰʦʛʦ 

ʚʠʚʯʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ, ʨʦʟʨʦʙʢʠ ʰʣʷʭʽʚ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʪʘ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʠʭ 

ʨʠʟʠʢʽʚ ʜʝʛʨʘʜʘʮʽʾ ʧʨʦʮʝʩʽʚ ʩʘʤʦʦʯʠʱʝʥʥʷ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ; ʭʦʯʘ ʮʽ ʧʠʪʘʥʥʷ 
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ʱʝ ʜʘʣʝʢʽ ʚʽʜ ʧʦʚʥʦʛʦ ʚʠʚʯʝʥʥʷ, ʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ʽ ʧʽʜʭʦʜʽʚ 

ʤʦʞʝ ʽʩʪʦʪʥʦ ʦʥʦʚʠʪʠ ʟʥʘʥʥʷ ʫ ʮʽʡ ʛʘʣʫʟʽ.  

ʄʘʩʰʪʘʙʥʘ ʛʦʩʧʦʜʘʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʫ ʨʝʛʽʦʥʽ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʨʦʟʨʦʙʢʠ ʚʽʜʧʦʚʽʜʥʠʭ ʚʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ, ʱʦʜʦ ʧʦʢʨʘʱʝʥʥʷ ʩʪʘʥʫ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ. ʈʽʯʢʘ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʪʘ ʦʟʝʨʘ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ. ʆʟʝʨʘ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʤʘʶʪʴ 

ʛʽʜʨʘʚʣʽʯʥʠʡ ʟʚô̫ ʟʦʢ ʟ ʽʥʰʠʤʠ ʚʦʜʥʠʤʠ ʦʙôʻʢʪʘʤʠ ʪʘ ʚʽʜʽʛʨʘʶʪʴ ʨʦʣʴ 

çʙʫʬʝʨʥʦʾè ʟʦʥʠ ʤʽʞ ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʚʧʣʠʚʦʤ  ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʪʘ ʨʽʯʢʦʶ 

ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ. ʊʦʤʫ ʨʝʛʫʣʶʚʘʥʥʷ  ʷʢʽʩʪʶ ʚʦʜʠ ʦʟʝʨ ʪʘ ʧʨʠʣʝʛʣʦʾ 

ʜʽʣʷʥʢʠ ʨʽʯʢʠ ʚʠʤʘʛʘʻ ʧʠʣʴʥʦʾ ʫʚʘʛʠ ʜʦ ʚʠʚʯʝʥʥʷ ʛʽʜʨʦʣʦʛʽʯʥʠʭ, ʭʽʤʽʯʥʠʭ ʽ 

ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʩʢʣʘʣʠʩʷ ʫ ʮʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʘʭ. ɺʠʟʥʘʯʝʥʥʷ ʞ 

ʟʘʭʦʜʽʚ ʟ ʨʝʘʙʽʣʽʪʘʮʽʾ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ ʦʟʝʨ ʽ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʻ ʚʢʨʘʡ ʚʘʞʣʠʚʠʤ 

ʪʘ ʘʢʪʫʘʣʴʥʠʤ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʤ ʟʘʚʜʘʥʥʷʤ. 

ʗʢ ʦʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʧʨʝʜʩʪʘʚʣʝʥʽʡ ʨʦʙʦʪʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ 

ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʽ ʧʨʦʮʝʩʠ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʦʟʝʨ 

ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ. 

ʗʢ ʧʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ, ʫ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʰʣʷʭʠ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʦʛʦ ɼʦʥʮʷ, 

ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʽ ʟʘʭʦʜʠ ʱʦʜʦ ʟʥʠʞʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ɿʤʽʾʚʩʴʢʦʾ 

ʊɽʉ ʥʘ ʷʢʽʩʪʴ ʚʦʜʠ ʮʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ. 

ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʤʝʪʦʜʠ 

ʩʠʩʪʝʤʥʦʛʦ ʪʘ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʽ ʚʠʤʽʨʶʚʘʥʥʷ, 

ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʩʫʯʘʩʥʽ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ: ʧʦʪʝʥʮʽʦʤʝʪʨʠʯʥʠʡ, 

ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʽʡʥʠʡ, ʧʦʣʫʤôʷʥʦʾ ʬʦʪʦʤʝʪʨʽʾ ʪʦʱʦ. ɼʣʷ ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ 

ʜʘʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘʩʪʦʩʦʚʫʚʘʣʘʩʴ ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ 

ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʘʥʘʣʽʟ. ʋ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜʠ: 

ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʦʣʽ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ ʪʘ 

ʚʥʫʪʨʽʰʥʴʦʚʦʜʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʬʦʨʤʫʚʘʥʥʽ ʷʢʦʩʪʽ ʚʦʜʠ ʚ ʦʟʝʨʘʭ; ʤʝʪʦʜ 
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ʍʦʣʴʪʘ ï ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʥʦʟʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ; ʝʢʦʣʦʛʽʯʥʦʾ ʦʮʽʥʢʠ ï ʜʣʷ  ʚʠʟʥʘʯʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʦʟʝʨ ʃʠʤʘʥʴʢʦʾ ʛʨʫʧʠ ʪʘ ʜʽʣʷʥʢʠ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ; 

ʙʘʣʘʥʩʦʚʠʡ ʤʝʪʦʜ ï ʜʣʷ  ʦʮʽʥʢʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʪʘ ʧʨʠʨʦʜʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʜʦʩʣʽʜʞʫʚʘʥʽ ʦʟʝʨʘ ʪʘ ʨʽʯʢʫ.  

ʋ ʭʦʜʽ ʨʦʙʦʪʠ ʜʦʩʷʛʥʫʪʽ ʨʝʟʫʣʴʪʘʪʠ, ʱʦ ʤʘʶʪʴ ʭʘʨʘʢʪʝʨ ʥʘʫʢʦʚʦʾ 

ʥʦʚʠʟʥʠ, ʟʦʢʨʝʤʘ: 

ï ʚʧʝʨʰʝ ʪʝʦʨʝʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʚʝʜʝʥʦ 

ʚʧʣʠʚ ʰʠʨʦʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʧʨʠʨʦʜʥʠʭ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ï 

ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ;  

ï ʚʧʝʨʰʝ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʙʽʦʪʠʯʥʠʭ ʪʘ ʘʙʽʦʪʠʯʥʠʭ 

ʬʘʢʪʦʨʽʚ ʧʽʜ ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʤʘʩʠʚʽʚ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʚ 

ʟʦʥʽ ʚʧʣʠʚʫ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʦʙôʻʢʪʫ ʥʘ ʧʨʠʢʣʘʜʽ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ; 

ï ʚʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʶ ʚʧʣʠʚʫ ʦʟʝʨ ʥʘ 

ʷʢʽʩʪʴ ʚʦʜʠ ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʟʘ ʨʘʭʫʥʦʢ ʚʽʜʚʝʜʝʥʥʷ ʟʘʙʨʫʜʥʝʥʠʭ ʚʦʜ 

ʪʘ ʥʘʜʭʦʜʞʝʥʥʷ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʚʦʜ ʟʽ ʩʪʚʦʨʝʥʥʷʤ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦʾ ʙʘʟʠ 

ʜʘʥʠʭ ʱʦʜʦ ʧʦʢʘʟʥʠʢʽʚ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ, ʛʽʜʨʦʭʽʤʽʯʥʦʛʦ ʪʘ 

ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʩʢʣʘʜʫ ʝʢʦʩʠʩʪʝʤʠ; 

ï ʫʜʦʩʢʦʥʘʣʝʥʦ ʩʠʩʪʝʤʫ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʚ 

ʟʦʥʽ ʚʧʣʠʚʫ ʝʥʝʨʛʦʦʙôʻʢʪʫ ʟʘ ʨʘʭʫʥʦʢ ʚʢʣʶʯʝʥʥʷ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʠʭ ʪʘ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ;  

ï ʫʜʦʩʢʦʥʘʣʝʥʦ ʽʩʥʫʶʯʽ ʩʭʝʤʠ ʜʦʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʫ ʧʨʠʨʦʜʥʠʭ 

ʚʦʜʥʠʭ ʦʙôʻʢʪʘʭ (ʙʽʦʧʣʘʪʦ ï ʏʘʡʢʘ); 

ï ʥʘʙʫʣʦ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʛʽʜʨʦʭʽʤʽʯʥʽ, ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʽ ʪʘ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʢʘʩʢʘʜʫ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ; 

ï ʥʘʙʫʣʦ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʤʝʪʦʜʠʯʥʽ ʦʩʥʦʚʠ ʘʥʘʣʽʟʫ ʧʨʦʮʝʩʽʚ 

ʩʘʤʦʦʯʠʱʝʥʥʷ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʩʠʩʪʝʤʠ 

ʦʟʝʨ.  
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ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʷʢ ʫ ʨʦʟʨʦʙʣʝʥʥʽ 

ʢʦʥʢʨʝʪʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʽʟ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʽʚ ʩʘʤʦʦʯʠʱʝʥʥʷ ʫ 

ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʩʠʩʪʝʤʽ ʦʟʝʨ, ʪʘʢ ʽ ʫ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʠʯʥʠʭ 

ʥʘʧʨʘʮʶʚʘʥʴ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʥʘ ʽʥʰʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʘʭ, 

ʫ ʪ.ʯ. ʪʠʭ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʊɽʉ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɼʠʩʝʨʪʘʮʽʡʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʘʤʦʩʪʽʡʥʦ 

ʧʽʜʛʦʪʦʚʣʝʥʦʶ ʥʘʫʢʦʚʦʶ ʧʨʘʮʝʶ. ɿʜʦʙʫʚʘʯ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʙʨʘʚ ʫʯʘʩʪʴ ʫ 

ʚʠʢʦʥʘʥʥʽ ʚʩʽʭ ʝʪʘʧʽʚ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ï ʚʽʜ ʘʥʘʣʽʟʫ ʣʽʪʝʨʘʪʫʨʥʠʭ 

ʜʞʝʨʝʣ, ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʠ ʡ ʟʘʚʜʘʥʴ, ʱʦʜʦ ʦʪʨʠʤʘʥʥʷ ʡ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ, 

ʬʦʨʤʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʣʦʞʝʥʴ ʨʦʙʦʪʠ ʪʘ ʚʠʩʥʦʚʢʽʚ. ɸʚʪʦʨʦʤ ʦʙˇʨʫʥʪʦʚʘʥʦ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʭʽʤʽʢʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ, ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ; ʚʠʟʥʘʯʝʥʦ ʚʠʙʽʨ ʧʫʥʢʪʽʚ ʢʦʥʪʨʦʣʶ ʽ 

ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ; ʚʽʜʽʙʨʘʥʽ ʧʨʦʙʠ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʪʘ ʜʦʥʥʠʭ 

ʚʽʜʢʣʘʜʝʥʴ ʥʘ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʠʡ ʪʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ; ʚʠʟʥʘʯʝʥʘ  ʨʦʣʴ 

ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ ʪʘ ʚʥʫʪʨʽʰʥʴʦʚʦʜʦʡʤʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʬʦʨʤʫʚʘʥʥʽ ʷʢʦʩʪʽ 

ʚʦʜʠ ʚ ʦʟʝʨʘʭ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ; ʚʠʢʦʥʘʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʪʘ ʩʫʯʘʩʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʜʦʩʣʽʜʞʝʥʠʭ ʚʦʜʥʠʭ 

ʦʙôʻʢʪʽʚ. ʇʦʙʫʜʦʚʘʥʦ ʤʘʩʦ-ʙʘʣʘʥʩʦʚʫ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ çʦʟʝʨʦ ʏʘʡʢʘ ï ʦʟʝʨʦ 

ʃʠʯʦʚʝè. ɺʠʢʦʥʘʥʦ ʧʨʦʛʥʦʟʥʽ ʨʦʟʨʘʭʫʥʢʠ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ 

ʚʦʜ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʪʘ ʦʟ. ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ; ʚʠʜʽʣʝʥʽ ʧʨʽʦʨʠʪʝʪʥʽ 

ʧʦʢʘʟʥʠʢʠ ʾʭ ʩʢʣʘʜʫ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʫʜʦʩʢʦʥʘʣʝʥʫ ʪʝʭʥʦʣʦʛʽʯʥʫ ʩʭʝʤʫ 

ʜʦʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʥʘ çʙʽʦʧʣʘʪʦè ʦʟʝʨʘ ʏʘʡʢʘ. ʆʙˇʨʫʥʪʦʚʘʥʦ 

ʚʦʜʦʦʭʦʨʦʥʥʽ ʟʘʭʦʜʠ, ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʨ. ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ ʪʘ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ. ʇʦʙʫʜʦʚʘʥʦ 

ʩʝʨʽʶ ʝʣʝʢʪʨʦʥʥʠʭ ʜʽʘʛʨʘʤ, ʨʠʩʫʥʢʽʚ ʪʘ ʟʜʽʡʩʥʝʥʦ ʾʭ ʽʥʪʝʨʧʨʝʪʘʮʽʶ.  

ʇʝʨʰʠʡ ʨʦʟʜʽʣ ʨʦʙʦʪʠ ʧʨʠʩʚʷʯʝʥʦ ʘʥʘʣʽʪʠʯʥʦʤʫ ʦʛʣʷʜʫ ʥʘʫʢʦʚʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʬʦʨʤʫʚʘʥʥʷ, ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʚʠʟʥʘʯʝʥʦ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʾʭ 

ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʽ ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʘʤʦʦʯʠʱʝʥʥʷ. 
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ɼʨʫʛʠʡ ʨʦʟʜʽʣ ʨʦʙʦʪʠ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʥʘʧʨʷʤʢʫ 

ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʦʧʠʩ ʦʩʥʦʚʥʠʭ ʯʠʥʥʠʢʽʚ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ. 

ʊʨʝʪʽʡ ʨʦʟʜʽʣ ʟʦʩʝʨʝʜʞʫʻʪʴʩʷ ʥʘ ʜʦʩʣʽʜʞʝʥʥʽ ʛʽʜʨʦʭʽʤʽʯʥʠʭ ʪʘ 

ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ, ʡ ʧʨʠʣʝʛʣʦʾ ʜʽʣʷʥʢʠ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ, ʘ ʪʘʢʦʞ ʥʘ ʚʩʪʘʥʦʚʣʝʥʥʽ ʟʘʣʝʞʥʦʩʪʝʡ ʟʤʽʥ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʽʦʪʠʯʥʠʭ ʫʛʨʫʧʫʚʘʥʴ ʚʽʜ ʟʤʽʥʠ ʛʽʜʨʦʭʽʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʦʟʝʨ. 

ʏʝʪʚʝʨʪʠʡ ʨʦʟʜʽʣ ʤʽʩʪʠʪʴ ʧʦʙʫʜʦʚʘʥʫ ʤʘʩʦ-ʙʘʣʘʥʩʦʚʫ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ 

çʦʟʝʨʦ ʏʘʡʢʘ ï ʦʟʝʨʦ ʃʠʯʦʚʝè, ʧʨʦʛʥʦʟʥʽ ʨʦʟʨʘʭʫʥʢʠ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ 

ʜʦʩʣʽʜʞʝʥʠʭ ʦʟʝʨ ʪʘ ʨʽʯʢʠ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʦ ʚʧʣʠʚ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʚʠʪʨʘʪ ʟ 

ʦʟʝʨʘ ʏʘʡʢʘ ʥʘ ʨʽʯʢʫ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ, ʷʢʽ ʥʘʜʭʦʜʷʪʴ ʟ ʧʦʪʦʢʦʤ ˇʨʫʥʪʦʚʠʭ 

ʚʦʜ ʪʘ ʨʦʟʨʦʙʣʝʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʚʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʨ. ʉʽʚʝʨʩʴʢʠʡ  ɼʦʥʝʮʴ ʪʘ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʚ ʟʦʥʽ 

ʚʧʣʠʚʫ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʚʠʨʽʰʝʥʦ ʟʘʜʘʯʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ 

ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʫ ʟʦʥʽ ʚʧʣʠʚʫ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʥʘ ʦʩʥʦʚʽ ʨʝʛʫʣʷʮʽʾ ʧʨʦʮʝʩʽʚ 

ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʧʦʣʦʞʝʥʥʷ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʥʘʫʢʦʚʫ 

ʥʦʚʠʟʥʫ ʢʘʥʜʠʜʘʪʩʴʢʦʾ ʜʠʩʝʨʪʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʽ ʇɸʊ çʎʝʥʪʨʝʥʝʨʛʦè 

ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʧʽʜ ʯʘʩ ʨʦʙʽʪ ʧʦʚô̫ ʟʘʥʠʭ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ 

ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʪʘ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ɿʤʽʾʚʩʴʢʦʾ 

ʊɽʉè (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 22.10.2020 ʨ.). 

ʈʦʟʨʦʙʢʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʧʨʦʚʘʜʞʝʥʦ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʧʽʜ 

ʯʘʩ ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ ʨʷʜʫ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ, ʷʢʽ ʥʘʚʯʘʶʪʴʩʷ ʚ 

ʍʘʨʢʽʚʩʴʢʦʤʫ ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʋʢʨʘʾʥʠ ʟ 

ʜʠʩʮʠʧʣʽʥ çɺʦʜʦʧʦʩʪʘʯʘʥʥʷ ʽ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷè, çʆʨʛʘʥʽʟʘʮʽʷ ʫʧʨʘʚʣʽʥʥʷ ʚ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽʡ ʜʽʷʣʴʥʦʩʪʽè (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 10.12.2019 ʨ.). 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʝʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ, ʨʽʯʢʘ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ, ʦʟʝʨʘ 

ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ, ɿʤʽʾʚʩʴʢʘ  ʊɽʉ, ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ʧʨʦʮʝʩʠ 

http://www.centrenergo.com/divisions/zmey/
http://www.centrenergo.com/divisions/zmey/
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ʩʘʤʦʦʯʠʱʝʥʥʷ, ʩʫʯʘʩʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ, 

ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʜʦʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ. 

 

ʉʇʀʉʆʂ ʆʇʋɹʃɯʂʆɺɸʅʀʍ ʇʈɸʎʔ ɿɸ ʊɽʄʆʖ ɼʀʉɽʈʊɸʎɯɰ 

 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʚ ʷʢʠʭ ʦʧʫʙʣʽʢʦʚʘʥʦ ʦʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ 

ʜʠʩʝʨʪʘʮʽʾ 

ʉʪʘʪʪʽ ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ. 

1. ʂʘʨʣʶʢ ɸ. ɸ. ɿʤʽʥʘ ʷʢʦʩʪʽ ʚʦʜʠ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʫ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʪʘ ʩʫʯʘʩʥʠʡ ʧʝʨʽʦʜʠ ʚ ʫʤʦʚʘʭ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ // ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ. 2017, ˉ 2(24). C. 90ï94. (Ulrichôs Web 

Global Serials Directory, Index Copernicus, Google Scholar, ʪʘ ʽʥ.). (ʆʩʦʙʠʩʪʠʡ 

ʚʥʝʩʦʢ ʜʠʩʝʨʪʘʥʪʘ: ʧʨʦʚʝʜʝʥʽ ʤʦʥʽʪʦʨʠʥʛʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʫ ʦʟʝʨ 

ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ, ʚʠʟʥʘʯʝʥʦ ʾʭ ʷʢʽʩʥʠʡ ʩʪʘʥ; 

ʧʦʙʫʜʦʚʘʥʽ ʛʽʩʪʦʛʨʘʤʠ ʟʤʽʥʠ ʷʢʦʩʪʽ ʚʦʜʠ ʜʦʩʣʽʜʞʝʥʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʜʣʷ 

ʨʠʙʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʪʘ ʢʫʣʴʪʫʨʥʦ-ʧʦʙʫʪʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʪʘ ʩʫʯʘʩʥʠʡ ʧʝʨʽʦʜ).  

2. ʂʘʨʣʶʢ ɸ. ɸ. ʌʦʨʤʫʚʘʥʥʷ ʛʽʜʨʦʭʽʤʽʯʥʦʛʦ ʨʝʞʠʤʫ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ 

ʛʨʫʧʠ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ, ʪʘ ʾʭ ʚʧʣʠʚ ʥʘ ʨʽʯʢʫ 

 ʉʽʚʝʨʩʴʢʠʡ  ɼʦʥʝʮʴ // ʅʘʫʢʦʚʠʡ ʚʽʩʥʠʢ ʙʫʜʽʚʥʠʮʪʚʘ. 2018, ˉ 1(91). ʉ. 273ï

277. (DOI: 10.29295, IIJIF, Google Scholar, Metadata from Crossref). 

(ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʜʠʩʝʨʪʘʥʪʘ: ʚʠʟʥʘʯʝʥʦ ʚʧʣʠʚ ʰʠʨʦʢʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʪʘ ʧʨʠʨʦʜʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ ʢʘʩʢʘʜʫ ʦʟʝʨ 

ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ; ʚʩʪʘʥʦʚʣʝʥʽ ʢʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ 

ʤʽʞ ʛʽʜʨʦʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʩʪʘʥʫ ʜʦʩʣʽʜʞʝʥʠʭ ʦʟʝʨ ʪʘ ʨ. ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ). 

3. ʂʘʨʣʶʢ ɸ. ɸ. ɺʦʜʥʠʡ ʪʘ ʭʽʤʽʯʥʠʡ ʙʘʣʘʥʩ ʦʟʝʨʘ ʏʘʡʢʘ ʪʘ ʃʠʯʦʚʝ 

(ɿʤʽʾʚʩʴʢʠʡ ʨʘʡʦʥ, ʍʘʨʢʽʚʩʴʢʘ ʦʙʣʘʩʪʴ) // ɽʢʦʣʦʛʽʯʥʽ ʥʘʫʢʠ. 2018, ˉ 2(21). ʉ. 

127ï132. (ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʜʠʩʝʨʪʘʥʪʘ: ʨʦʟʨʘʭʦʚʘʥʦ ʤʘʩʦʚʠʡ ʙʘʣʘʥʩ ʦʟʝʨʘ 

ʏʘʡʢʘ, ʃʠʯʦʚʝ ʪʘ ʧʨʦʚʝʜʝʥʘ ʦʮʽʥʢʘ ʩʘʤʦʦʯʠʱʝʥʥʷ ʜʦʩʣʽʜʞʝʥʠʭ ʦʟʝʨ). 
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4. ɺʘʩʝʥʢʦ ʆ. ɻ., ʂʘʨʣʶʢ ɸ. ɸ. ɼʦʦʯʠʱʝʥʥʷ ʦʙôʻʜʥʘʥʦʛʦ ʩʪʦʢʫ 

ɿʤʽʾʚʩʴʢʦʾ ʪʝʧʣʦʚʦʾ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʚʦʨʝʥʥʷ 

ʛʽʜʨʦʩʧʦʨʫʜʞʝʥʥʷ ʷʢ ʝʣʝʤʝʥʪʘ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʫ ʩʘʤʦʦʯʠʱʝʥʥʷ ʦʟʝʨʘ // 

ɽʢʦʣʦʛʽʯʥʽ ʥʘʫʢʠ. 2018, ˉ 3(22). ʉ. 25ï30. (ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʜʠʩʝʨʪʘʥʪʘ: 

ʫʜʦʩʢʦʥʘʣʝʥʦ ʽʩʥʫʶʯʽ ʩʭʝʤʠ ʜʦʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ, ʘ ʩʘʤʝ ʜʦʦʯʠʱʝʥʥʷ ʥʘ 

çʙʽʦʧʣʘʪʦè ʦʟʝʨʘ ʏʘʡʢʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʝʟʝʨʚʫ ʡʦʛʦ ʘʩʠʤʽʣʷʮʽʡʥʦʾ 

ʟʜʘʪʥʦʩʪʽ). 

ʉʪʘʪʪʽ ʫ ʟʘʨʫʙʽʞʥʠʭ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ. 

5. ʂʘʨʣʶʢ ɸ. ɸ. ʉʘʥʽʪʘʨʥʦ-ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʘ ʪʘ ʛʽʜʨʦʭʽʤʽʯʥʘ  

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʟʦʥʽ ʚʧʣʠʚʫ 

ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ // The scientific heritage. Hungary. 2017,  ̄14(14). ʉ. 66ï71. 

(ISI, GIF, DIIF ʪʘ ʽʥ). (ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʜʠʩʝʨʪʘʥʪʘ:  ʧʨʦʚʝʜʝʥʦ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʢʘʩʢʘʜʫ ʦʟʝʨ  ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ, ʨ. ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʾʭ ʧʨʦʮʝʩʠ ʩʘʤʦʦʯʠʱʝʥʥʷ). 

6. ɺʘʩʝʥʢʦ ʆ. ɻ., ɹʨʫʢ ɺ. ɺ., ʂʘʨʣʶʢ ɸ. ɸ., ʉʚʠʨʠʜʦʚ ʖ. ɺ. 

ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ ʚ ʨʽʯʢʘʭ ɼʫʥʘʡ ʪʘ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ // World science. Poland. 2019, ˉ 

11(51), C. 45ï49. (DOI: 10.31435/rsglobal_ws/30112019/6766, RS Global, Index 

Copernicus, Academia. edu, Google Scholar, ʪʘ ʽʥ). (ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ 

ʜʠʩʝʨʪʘʥʪʘ: ʨʦʟʨʦʙʣʝʥʘ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʤʽʥʠ ʷʢʦʩʪʽ ʚʦʜʠ ʫ ʚʦʜʥʠʭ ʦʙôʻʢʪʘʭ ʪʘ ʚʠʟʥʘʯʝʥʽ ʦʩʥʦʚʥʽ 

ʪʝʥʜʝʥʮʽʾ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʚʦʜʠ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ).  

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʷʢʽ ʜʦʜʘʪʢʦʚʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ 

ʜʠʩʝʨʪʘʮʽʾ. 

7. ɺʘʩʝʥʢʦ ʆ. ɻ., ɿʽʥʯʝʥʢʦ ɯ. ɺ., ʂʘʨʣʶʢ ɸ. ɸ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ 

ʩʘʤʦʦʯʠʱʝʥʥʷ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ (ʥʘ ʧʨʠʢʣʘʜʽ ʦʟʝʨ 

ʃʠʤʘʥʩʴʢʦʾ ɻʨʫʧʠ ʽ ʜʽʣʷʥʢʠ ʨ.  ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ) ʟʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ // ʇʨʦʙʣʝʤʠ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. 2018. ɺʠʧ. 40. ʉ. 85ï98. (ʆʩʦʙʠʩʪʠʡ 

ʚʥʝʩʦʢ ʜʠʩʝʨʪʘʥʪʘ: ʚʠʟʥʘʯʝʥʦ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʩʘʤʦʦʯʠʱʝʥʥʷ 
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ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ. ʅʘʙʫʣʦ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ 

ʤʝʪʦʜʠʯʥʽ ʦʩʥʦʚʠ ʘʥʘʣʽʟʫ ʧʨʦʮʝʩʽʚ ʩʘʤʦʦʯʠʱʝʥʥʷ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ 

ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʩʠʩʪʝʤʠ ʦʟʝʨ). 

8. ɺʘʩʝʥʢʦ ʆ. ɻ., ʂʘʨʣʶʢ ɸ. ɸ. ʆʮʽʥʢʘ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ 

ʛʨʫʧʠ, ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʾʭ ʷʢʦʩʪʽ ʚʦʜʠ // ʇʨʦʙʣʝʤʠ 

ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. 

2019. ɺʠʧ. 41. ʉ. 171ï182. (ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʜʠʩʝʨʪʘʥʪʘ: ʧʨʦʚʝʜʝʥʦ ʦʮʽʥʢʫ 

ʩʫʯʘʩʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʚʦʜ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʨ.  ʉʽʚʝʨʩʴʢʠʡ 
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ABSTRACT 

 

Karliuk A. A. Enhancement of ecological safety of the Siversky Donets river 

and Liman group lakes in the area of Zmievskaia TES impact. ï The Manuscript. 

The Thesis for the PhD degree (candidate of engineering sciences in the 

specialty of 21.06. 01 ï Environmental Safety. ï Scientific Research Institution 

çUkrainian Scientific Research Institute of Ecological Problemsè. Kharkiv, 2020. 

 

Dissertation is aimed at solving the scientific problem of support the 

ecological safety of water bodies in the Zmiev TES area by monitoring the 

processes of formation of a surface water quality in the lakes of Liman entity. 

In Ukraine, the reserves of self-purification of most aquatic ecosystems are 

significantly depleted; the quality of self-cleaning as an ecosystem service is low, 

and frequent cases of self-pollution characterize this ecosystem service as 

associated with environmental risk. 

The shortage of water resources in the north-eastern region requires special 

attention to the state of the main waterway of the Kharkiv region ï the Siversky 

Donets river. To date, the action of natural and anthropogenic factors significantly 

increases the level of environmental risk of deterioration of the Siversky Donets 

river, which requires research to determine the factors that lead to changes in 

environmental status, pollution and the ability of the water body to self-clean. 

In recent years, little attention has been paid to the further study of 

mechanisms, development of ways to intensify and assess the environmental risks 

of degradation of self-treatment processes of water bodies; although these issues 

are still far from being fully explored, the application of modern tools and 

approaches can significantly update knowledge in this area. 

Large-scale economic activity in the region necessitates the development of 

appropriate water protection measures to improve the condition of surface waters. 

The Sʽversky Donets river and the lakes of the Liman group are in the zone of 

influence of Zmiivska TPP. The lakes of the Liman group have a hydraulic 
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connection with other water bodies and play the role of a buffer zone between the 

direct impact of the Zmiivska TPP and the Siversky Donets river. Therefore the 

regulation of water quality of lakes and the adjacent part of the river requires close 

attention to the study of hydrological, chemical and biological processes that have 

developed in these water bodies. Given all the above, we note that the definition of 

measures to rehabilitate and preserve the ecological well-being of lakes and ensure 

the environmental safety of the Seversky Donets River is an extremely important 

and relevant scientific and practical task. 

As the object of research in the presented work the processes that determine 

the ecological state of water quality of the lakes of the Liman group and the 

Siversky Donets river in the zone of influence of Zmiivska TPP are considered. 

As a subject of research, the ways of increase of ecological safety of lakes of 

the Liman group and the river Siversky Donets, methods and measures for 

definition and decrease of negative influence of the Zmiivska thermal power plant 

on formation of water quality of these water objects are considered. 

During the dissertation the following methods were used: statistical, expert 

evaluations, observation, system analysis, measurement, modeling and forecasting. 

Modern instrumental methods were used for measurements: potentiometric, atomic 

absorption, flame photometry, etc. Statistical processing of results and 

retrospective analysis were used for processing and analysis of experimental 

research data. The following methods are used in the work: correlation analysis ï 

to determine the role of external influences and inland water processes in the 

formation of water quality in lakes; Holtôs method ï to perform predictive 

calculations of the formation of the quality of the studied surface waters; 

ecological assessment ï to determine the ecological condition of the lakes of the 

Liman group and the Siversky Donets river; balance method ï to assess the man-

made and natural impact on the studied lakes and rivers. 

In the course of work the results having character of scientific novelty, in 

particular are reached, in particular: 

- for the first time the influence of a wide range of natural and anthropogenic 
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factors on the formation of water quality of interconnected surface water bodies - 

lakes of the Liman group and the river Siversky Donets was theoretically 

substantiated and experimentally proved; 

- for the first time the interrelation of biotic and abiotic factors during the 

formation of the ecological state of surface water massifs in the zone of influence 

of the energy object is scientifically substantiated on the example of Zmiivska 

TPP; 

- for the first time a method was developed to determine the degree of 

impact of lakes on the water quality of the Siversky Donets river due to the 

removal of polluted waters and infiltration of filtration waters with the creation of a 

systematized database of hydrological status, hydrochemical and hydrobiological 

composition of the ecosystem; 

- the system of ecological monitoring of water bodies in the zone of 

influence of the energy object was improved due to the inclusion of 

hydrobiological and microbiological indicators; 

- the existing schemes of wastewater treatment in natural water bodies 

(bioplateau - Chaika) have been improved; 

- hydrochemical, hydrobiological and microbiological studies of the cascade 

of lakes of the Liman group were further developed; 

- the methodical bases of the analysis of processes of self-cleaning for 

concrete conditions of formation of an ecological condition of system of lakes have 

got the further development.  

The practical significance of the obtained results lies in the development of 

specific recommendations for the intensification of self-cleaning processes in the 

studied system of lakes, and in the possibility of using methodological 

developments to improve environmental safety in other water bodies, including 

those under the influence of TPP. 

Personal contribution of the applicant. The dissertation research is an 

independently prepared scientific work. The applicant directly participated in the 

implementation of all stages of research ï from the analysis of literature sources, 
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defining goals and objectives for obtaining and processing the results, the 

formation of the main principles of work and conclusions. The author substantiates 

the need for chemical-analytical and biological studies of water bodies located in 

the area of influence of Zmiiv TPP, using system analysis; the choice of control 

points and controlled parameters is determined; samples of surface waters and 

bottom sediments were taken for hydrobiological (phytoplankton, zooplankton, 

zoobenthos) and microbiological analysis; the role of external influences and 

inland water processes in the formation of water quality in the lakes of the Lyman 

group is determined; a comparative analysis of the retrospective and current 

ecological status of the studied water bodies was performed. A mass-balance model 

of the system çLake Chaika ï Lake Lichoveè in the period of time of active 

anthropogenic load is constructed. Forecast calculations of surface water quality 

formation of Siversky Donets river and Lake Liman group; priority indicators of 

their composition are allocated. An improved scheme of wastewater treatment on 

the bioplateau of Lake Chaika is proposed. Water protection measures to increase 

the environmental safety of the Siversky Donets river and the lakes of the Lyman 

group in the zone of influence of Zmiivska TPP are substantiated. A series of 

electronic diagrams, drawings was constructed and interpreted. 

The first section of the work is devoted to the analytical review of scientific 

materials. On the basis of the analysis of results of scientific researches of features 

of formation, quality of surface waters the factors influencing their ecological 

condition and ability to self-cleaning are defined. 

The second section of the work is aimed at substantiating the choice of 

research direction and a description of the main factors shaping the ecological 

status of the studied surface waters. 

The third section focuses on the study of hydrochemical and hydrobiological 

characteristics of the lakes of the Liman group and the adjacent part of the 

Siversky Donets river, as well as on establishing the dependences of changes in the 

characteristics of biotic groups on changes in hydrochemical characteristics of 

lakes. 
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The fourth section contains the built mass-balance model of the system 

çLake Chaika ï Lake Lichoveè, forecast calculations of water quality of the 

studied lakes and rivers, as well as the impact of filtration costs from lake Chaika 

on the river Siversky Donets, which come with groundwater flow and developed 

recommendations on water protection measures to increase the environmental 

safety of the Siversky Donets river and the lakes of the Liman group in the zone of 

influence of Zmiivska TPP. 

Thus the problem of ensuring the ecological safety of water bodies in the 

zone of influence of Zmiivska TPP on the basis of regulation of the processes of 

surface water quality formation of the lakes of the Liman group was solved. 

The results of scientific research and provisions that make up the scientific 

novelty of the candidateôs dissertation on çImproving the environmental safety of 

the Siversky Donets river and lakes of the Liman group in the area of influence of 

Zmiivska TPPè were used by PJSC çCenterenergoè Zmiivska TPP during work 

related to environmental safety Donets and lakes of the Liman group in the zone of 

influence of Zmiivsk TPPè. 

The development of the dissertation was introduced into the educational 

process in the preparation of students of a number of specialties studying at the 

Kharkiv National university of civil defense of Ukraine in the disciplines çWater 

supply and sewerageè, çManagement in environmental protectionè. 

Key words: Siversky Donets river, Liman group lakes, Zmiivska TES, 

surface water pollution, modern ecological state, water quality forecasting, 

ecological safety. 
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ɺʉʊʋʇ 

 

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʝʬʽʮʠʪ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʫ 

ʧʚ̔ʥʯ̔ʥʦ-ʩʭʽʜʥʦʤʫ ʨʝʛʽʦʥʽ ʋʢʨʘʾʥʠ ʚʠʤʘʛʘʻ ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʜʦ ʩʪʘʥʫ ʦʩʥʦʚʥʦʾ 

ʚʦʜʥʦʾ ʘʨʪʝʨʽʾ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ï ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ. ʅʘ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʜʽʷ ʧʨʠʨʦʜʥʠʭ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ ʩʫʪʪʻʚʦ 

ʧʽʜʚʠʱʫʻ ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ 

ʨʯ̔ʢʠ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ, ʱʦ ʧʦʪʨʝʙʫʻ ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ 

ʚʠʟʥʘʯʝʥʥʷ ʯʠʥʥʠʢʽʚ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʤʽʥʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ, ʩʪʫʧʝʥʷ 

ʟʘʙʨʫʜʥʝʥʦʩʪʽ ʪʘ ʟʜʘʪʥʦʩʪʽ ʚʦʜʥʦʛʦ ʦʙôʻʢʪʫ ʜʦ ʩʘʤʦʦʯʠʱʝʥʥʷ. 

ɺ ʋʢʨʘʾʥʽ ʨʝʟʝʨʚʠ ʩʘʤʦʦʯʠʱʝʥʥʷ ʙʽʣʴʰʦʩʪʽ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʻ ʽʩʪʦʪʥʦ 

ʚʠʩʥʘʞʝʥʠʤʠ, ʪʦʤʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʘʤʦʦʯʠʱʝʥʥʷ ʚʦʜʠ, ʷʢ ʨʝʛʫʣʶʶʯʦʾ 

ʝʢʦʩʠʩʪʝʤʥʦʾ ʧʦʩʣʫʛʠ, ʻ ʥʝʚʠʩʦʢʦʶ. ɯʩʥʫʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʟʘʩʦʙʽʚ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʽʚ ʩʘʤʦʦʯʠʱʝʥʥʷ ʚ ʧʨʠʨʦʜʥʠʭ ʯʠ ʰʪʫʯʥʠʭ ʫʤʦʚʘʭ, 

ʧʨʦʪʝ ʥʘ ʧʨʘʢʪʠʮʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʣʠʰʝ ʜʫʞʝ ʦʙʤʝʞʝʥʠʡ ʾʭ ʧʝʨʝʣʽʢ. 

ɻʦʩʧʦʜʘʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʫ ʨʝʛʽʦʥʽ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ 

ʚʽʜʧʦʚʽʜʥʠʭ ʚʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʧʦʢʨʘʱʝʥʥʷ ʩʪʘʥʫ ʧʦʚʝʨʭʥʝʚʠʭ 

ʚʦʜ. ʈʽʯʢʘ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʪʘ ʦʟʝʨʘ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʟʦʥʽ 

ʚʧʣʠʚʫ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ. ʆʟʝʨʘ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʤʘʶʪʴ ʛʽʜʨʘʚʣʽʯʥʠʡ ʟʚôʷʟʦʢ ʟ 

ʽʥʰʠʤʠ ʚʦʜʥʠʤʠ ʦʙôʻʢʪʘʤʠ ʪʘ ʚʽʜʽʛʨʘʶʪʴ ʨʦʣʴ çʙʫʬʝʨʥʦʾè ʟʦʥʠ ʤʽʞ 

ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʚʧʣʠʚʦʤ  ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʪʘ ʨʽʯʢʦʶ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ. 

ʈʝʛʫʣʶʚʘʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ ʦʟʝʨ ʪʘ ʧʨʠʣʝʛʣʦʾ ʜʽʣʷʥʢʠ ʨʽʯʢʠ ʚʠʤʘʛʘʻ ʧʠʣʴʥʦʾ 

ʫʚʘʛʠ ʜʦ ʚʠʚʯʝʥʥʷ ʛʽʜʨʦʣʦʛʽʯʥʠʭ, ʭʽʤʽʯʥʠʭ ʽ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʮʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʘʭ. ɺʠʟʥʘʯʝʥʥʷ ʟʘʭʦʜʽʚ ʟ ʨʝʘʙʽʣʽʪʘʮʽʾ ʪʘ 

ʟʙʝʨʝʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ ʦʟʝʨ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʙʝʟʧʝʢʠ ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʻ ʚʢʨʘʡ ʚʘʞʣʠʚʠʤ ʪʘ ʘʢʪʫʘʣʴʥʠʤ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʠʤ ʟʘʚʜʘʥʥʷʤ. 

ʈʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʟʘʙʝʟʧʝʯʝʥʥʶ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʫ 

ʟʦʥʽ ʚʧʣʠʚʫ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʥʘ ʦʩʥʦʚʽ ʨʝʛʫʣʷʮʽʾ ʧʨʦʮʝʩʽʚ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ. ɸʢʪʫʘʣʴʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʻ 
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ʢʦʤʧʣʝʢʩʥʘ ʦʮʽʥʢʘ ʩʪʘʥʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʥʘ ʦʟʝʨʘ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ ʨʦʣʽ ʦʩʪʘʥʥʽʭ ʫ ʬʦʨʤʫʚʘʥʥʽ ʷʢʦʩʪʽ ʚʦʜʠ ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ.  

ɿʚô̫ ʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. 

ɼʠʩʝʨʪʘʮʽʡʥʫ ʨʦʙʦʪʫ ʚʠʢʦʥʘʥʦ ʫ ʣʘʙʦʨʘʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʝʢʦʣʦʛʽʯʥʦʾ 

ʩʪʽʡʢʦʩʪʽ ʦʙôʻʢʪʽʚ ʜʦʚʢʽʣʣʷ ʪʘ ʧʨʠʨʦʜʥʠʭ ʪʝʨʠʪʦʨʽʡ ʦʩʦʙʣʠʚʦʾ ʦʭʦʨʦʥʠ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʫʩʪʘʥʦʚʠ çʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ 

ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤè (ʋʂʈʅɼɯɽʇ) ʫ ʨʘʤʢʘʭ ʥʘʧʨʷʤʢʫ ʥʘʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ 

çʈʦʟʨʦʙʢʘ ʦʩʥʦʚ ʜʝʨʞʘʚʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ, ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ ʧʽʜʪʨʠʤʢʫ 

ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʦʙô̒ ʢʪʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʢʦʤʧʣʝʢʩʥʠʭ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ 

ʦʢʨʝʤʠʭ ʧʨʠʨʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʤʝʪʦʜʠʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽ ʧʨʦʚʝʜʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫè. ʆʢʨʝʤʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ 

ʚʠʢʦʨʠʩʪʘʥʦ ʫ ʪʝʤʽ çʅʘʫʢʦʚʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʝʨʝʣʽʢʫ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʢʦʩʠʩʪʝʤʥʽ ʧʦʩʣʫʛʠ, ʪʘ ʧʦʨʷʜʦʢ ʟʜʽʡʩʥʝʥʥʷ ʦʮʽʥʢʠ ʚʘʨʪʽʩʥʦʾ 

ʮʽʥʥʦʩʪʽ ʾʭ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʨʦʟʨʦʙʣʝʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʚʽʜʥʦʚʣʝʥʥʷ ʽ 

ʟʙʝʨʝʞʝʥʥʷ ʮʠʭ ʝʢʦʩʠʩʪʝʤè ( ̄ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0117U001487, 0118U000504). 

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ. ʄʝʪʦ  ʁ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ  ̒

ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʫ ʟʦʥʽ ʚʧʣʠʚʫ ɿʤʽʾʚʩʴʢʦʾ 

ʊɽʉ ʥʘ ʦʩʥʦʚʽ ʨʝʛʫʣʷʮʽʾ ʧʨʦʮʝʩʽʚ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʦʟʝʨ 

ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʟʘʟʥʘʯʝʥʦʾ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

ï ʚʠʟʥʘʯʠʪʠ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʘʛʘʣʴʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʪʘ 

ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʊɽʉ;  

ï ʚʠʚʯʠʪʠ ʛʽʜʨʦʭʽʤʽʯʥʠʡ ʽ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʠʡ ʨʝʞʠʤʠ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ 

ʛʨʫʧʠ ʪʘ ʚʠʟʥʘʯʠʪʠ ʨʦʣʴ ʦʟʝʨ ʫ ʬʦʨʤʫʚʘʥʥʽ ʷʢʦʩʪʽ ʚʦʜʠ ʨ. ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ;  

ï ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʨʦʮʝʩʠ ʩʘʤʦʦʯʠʱʝʥʥʷ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ 

ʦʢʨʝʤʠʭ ʜʽʣʷʥʦʢ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʧʽʜ ʚʧʣʠʚʦʤ ʧʨʠʨʦʜʥʠʭ ʽ 

ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʧʣʦʱʽ ʚʦʜʦʟʙʦʨʫ;  
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ï ʦʮʽʥʠʪʠ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʜʽʣʷʥʢʠ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʚʽʜ ʩ. ʏʝʨʢʘʩʴʢʠʡ ɹʠʰʢʠʥ ʚʥʠʟ ʟʘ ʪʝʯʽʻʶ ʜʦ ʩʤʪ. 

ɼʦʥʝʮʴ; 

ï ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʦʜʥʠʡ ʽ ʤʘʩʦʚʠʡ ʙʘʣʘʥʩ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ 

(ʏʘʡʢʘ ʪʘ ʃʠʯʦʚʝ); 

ï ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʶ ʚʧʣʠʚʫ ʦʟʝʨʘ ʏʘʡʢʘ ʥʘ ʷʢʽʩʪʴ 

ʚʦʜʠ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʟʘ ʨʘʭʫʥʦʢ ʪʝʭʥʦʛʝʥʥʦʛʦ ʪʘ ʧʨʠʨʦʜʥʦ-

ʪʝʭʥʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʽʚ; 

ï ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʥʘʩʣʽʜʢʠ ʚʧʣʠʚʫ ʊɽʉ ʥʘ ʪʝʭʥʦʛʝʥʥʝ ʟʘʙʨʫʜʥʝʥʥʷ 

ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʜʽʣʷʥʢʫ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ; 

ï ʪʝʦʨʝʪʠʯʥʦ ʦʙˇʨʫʥʪʫʚʘʪʠ ʪʘ ʨʦʟʨʦʙʠʪʠ ʟʘʭʦʜʠ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʧʨʠʷʪʣʠʚʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʦʟʝʨʘ ʏʘʡʢʘ, ʟʘʧʦʙʽʛʘʥʥʷ ʽ ʟʤʝʥʰʝʥʥʷ 

ʟʘʙʨʫʜʥʝʥʥʷ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥ  ̫ ʻ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʽ ʧʨʦʮʝʩʠ ʬʦʨʤʫʚʘʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʚ ʟʦʥʽ 

ʚʧʣʠʚʫ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ  ̒ ʰʣʷʭʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ 

ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʦʛʦ ɼʦʥʮʷ, ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʽ 

ʟʘʭʦʜʠ ʱʦʜʦ ʟʥʠʞʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʥʘ ʷʢʽʩʪʴ ʚʦʜʠ ʮʠʭ 

ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʤʝʪʦʜʠ ʩʠʩʪʝʤʥʦʛʦ ʽ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʝʢʩʧʝʨʪʥʠʭ 

ʦʮʽʥʦʢ, ʩʧʦʩʪʝʨʝʞʝʥʥ̫ ʽ ʚʠʤʽʨʶʚʘʥʥʷ, ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. ɼʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʩʫʯʘʩʥʽ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ: 

ʧʦʪʝʥʮʽʦʤʝʪʨʠʯʥʠʡ, ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʽʡʥʠʡ, ʧʦʣʫʤôʷʥʦʾ ʬʦʪʦʤʝʪʨʽʾ ʪʦʱʦ. ɼʣʷ 

ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘʩʪʦʩʦʚʫʚʘʣʘʩʴ 

ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʘʥʘʣʽʟ. ʋ ʨʦʙʦʪʽ 

ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜʠ: ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʦʣʽ ʟʦʚʥʽʰʥʽʭ 

ʚʧʣʠʚʽʚ ʪʘ ʚʥʫʪʨʽʰʥʴʦʚʦʜʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʬʦʨʤʫʚʘʥʥʽ ʷʢʦʩʪʽ ʚʦʜʠ ʚ ʦʟʝʨʘʭ; 

ʤʝʪʦʜ ʍʦʣʴʪʘ ï ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʥʦʟʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ 
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ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ; ʝʢʦʣʦʛʽʯʥʦʾ ʦʮʽʥʢʠ ï ʜʣʷ  ʚʠʟʥʘʯʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʦʟʝʨ ʃʠʤʘʥʴʢʦʾ ʛʨʫʧʠ ʪʘ ʜʽʣʷʥʢʠ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ; 

ʙʘʣʘʥʩʦʚʠʡ ʤʝʪʦʜ ï ʜʣʷ  ʦʮʽʥʢʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʪʘ ʧʨʠʨʦʜʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʜʦʩʣʽʜʞʫʚʘʥʽ ʦʟʝʨʘ ʪʘ ʨʽʯʢʫ.  

ɼʣʷ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʪʘ ʛʨʘʬʽʯʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʢʦʨʠʩʪʘʥʦ 

ʧʨʦʛʨʘʤʥʠʡ ʧʘʢʝʪ MS Excel; ʜʣʷ ʧʦʙʫʜʦʚʠ ʧʨʦʛʥʦʟʥʠʭ ʤʦʜʝʣʝʡ ï ʧʨʦʛʨʘʤʫ 

ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ STATISTICA 10. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ: 

ɺʧʝʨʰʝ: 

ï ʪʝʦʨʝʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʚʝʜʝʥʦ ʚʧʣʠʚ 

ʰʠʨʦʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʧʨʠʨʦʜʥʠʭ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʷʢʦʩʪʽ ʚʦʜʠ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ï ʦʟʝʨ 

ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ;  

ï ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʙʽʦʪʠʯʥʠʭ ʪʘ ʘʙʽʦʪʠʯʥʠʭ 

ʬʘʢʪʦʨʽʚ ʧʽʜ ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʤʘʩʠʚʽʚ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʚ 

ʟʦʥʽ ʚʧʣʠʚʫ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʦʙôʻʢʪʫ ʥʘ ʧʨʠʢʣʘʜʽ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ; 

ï ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʶ ʚʧʣʠʚʫ ʦʟʝʨ ʥʘ ʷʢʽʩʪʴ ʚʦʜʠ 

ʨʯ̔ʢʠ ʉʚ̔ʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʟʘ ʨʘʭʫʥʦʢ ʚʽʜʚʝʜʝʥʥʷ ʟʘʙʨʫʜʥʝʥʠʭ ʚʦʜ ʪʘ 

ʥʘʜʭʦʜʞʝʥʥʷ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʚʦʜ ʟʽ ʩʪʚʦʨʝʥʥʷʤ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦʾ ʙʘʟʠ ʜʘʥʠʭ 

ʱʦʜʦ ʧʦʢʘʟʥʠʢʽʚ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ, ʛʽʜʨʦʭʽʤʽʯʥʦʛʦ ʪʘ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʦʛʦ 

ʩʢʣʘʜʫ ʝʢʦʩʠʩʪʝʤʠ. 

ʋʜʦʩʢʦʥʘʣʝʥʦ: 

ï ʩʠʩʪʝʤʫ ʝʢʦʣʦʛʯ̔ʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʚ ʟʦʥʽ ʚʧʣʠʚʫ 

ʝʥʝʨʛʦʦʙôʻʢʪʫ ʟʘ ʨʘʭʫʥʦʢ ʚʢʣʶʯʝʥʥʷ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʠʭ ʪʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ;  

ï ʽʩʥʫʶʯʽ ʩʭʝʤʠ ʜʦʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʫ ʧʨʠʨʦʜʥʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʘʭ 

(ʙʽʦʧʣʘʪʦ ï ʏʘʡʢʘ); 

ʅʘʙʫʣʦ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ: 

ï ʛʽʜʨʦʭ̔ʤʯ̔ʥʽ, ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʽ ʪʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʢʘʩʢʘʜʫ 

ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ; 
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ï ʤʝʪʦʜʠʯʥʽ ʦʩʥʦʚʠ ʘʥʘʣʽʟʫ ʧʨʦʮʝʩʽʚ ʩʘʤʦʦʯʠʱʝʥʥʷ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ 

ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʩʠʩʪʝʤʠ ʦʟʝʨ.  

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʈʦʟʨʘʭʦʚʘʥʠʡ ʤʘʩʦʚʠʡ 

ʙʘʣʘʥʩ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʦʮʽʥʢʘ ʩʘʤʦʦʯʠʱʝʥʥʷ ʜʦʩʣʽʜʞʝʥʠʭ ʦʟʝʨ ʥʘ 

ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ, ʧʨʦʚʝʜʝʥʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʭʽʤʽʯʥʦʾ ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ çʦʟʝʨʦ 

ʏʘʡʢʘ ï ʦʟʝʨʦ ʃʠʯʦʚʝ ï ʨʽʯʢʘ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴè, ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦ, 

ʷʢ ʤʦʜʝʣʴʥʠʡ ʦʙôʻʢʪ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʙʣ̔ʴʰ ʤʘʩʰʪʘʙʥʠʭ ʽ ʩʢʣʘʜʥʠʭ ʚʦʜʥʦ-

ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʦʤʧʣʝʢʩʽʚ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʶ ʚʧʣʠʚʫ 

ʦʟʝʨʘ ʏʘʡʢʘ ʥʘ ʷʢʽʩʪʴ ʚʦʜʠ ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʨʘʭʫʚʘʪʠ 

ʥʘʜʭʦʜʞʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʨʽʯʢʫ ʟʘ ʨʘʭʫʥʦʢ ʪʝʭʥʦʛʝʥʥʠʭ ʚʦʜ ʪʘ 

ʬ̔ ʣʪɹʨʘʮʽʾ ʟ ʦʟʝʨʘ. ʈʝʟʫʣʴʪʘʪʠ ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʨʽʯʢʠ 

ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʪʘ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʢʦʨʠʩʥʽ ʜʣʷ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ 

ʫʩʪʘʥʦʚ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʧʽʜ ʯʘʩ 

ʨʦʟʨʦʙʢʠ ʟʘʭʦʜʽʚ ʱʦʜʦ ʦʭʦʨʦʥʠ ʧʦʚʝʨʭʥʝʚʠʭ ʽ ʧʜ̔ʟʝʤʥʠʭ ʚʦʜ ʚ ʟʦʥʽ ʚʧʣʠʚʫ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʘʥʽ ʇɸʊ 

çʎʝʥʪʨʝʥʝʨʛʦè ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ (ʘʢʪ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʜʦʚʽʜʢʘ ʧʨʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮ̔ʡʥʦʾ ʨʦʙʦʪʠ ʚʽʜ 22.10.2020 ʨ.) ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʽ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʟ ʜʠʩʮʠʧʣʽʥʠ çɺʦʜʦʧʦʩʪʘʯʘʥʥʷ ʽ 

ʚʦʜʦʚʽʜʚʝʜʝʥʥʷè ʪʘ çʆʨʛʘʥʽʟʘʮʽʷ ʫʧʨʘʚʣʽʥʥʷ ʚ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽʡ ʜʽʷʣʴʥʦʩʪʽè 

ʬʘʢʫʣʴʪʝʪʫ ʪʝʭʥʦʛʝʥʥʦ-ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʋʢʨʘʾʥʠ (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 10.12.2019 ʨ.). 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɿʜʦʙʫʚʘʯ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʙʨʘʚ ʫʯʘʩʪʴ ʫ 

ʚʠʢʦʥʘʥʥʽ ʚʩʽʭ ʝʪʘʧʽʚ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ɸʚʪʦʨʦʤ ʦʙˇʨʫʥʪʦʚʘʥʦ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʭʽʤʽʢʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ [38, 39] ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ, ʚʠʟʥʘʯʝʥʦ ʧʫʥʢʪʠ ʢʦʥʪʨʦʣʶ ʽ ʢʦʥʪʨʦʣʴʦʚʘʥʽ ʧʘʨʘʤʝʪʨʠ. 

ɺʽʜʽʙʨʘʥʦ ʧʨʦʙʠ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʪʘ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʝʥʴ [64]. ʉʪʚʦʨʝʥʦ 

ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʫ ʙʘʟʫ ʜʘʥʠʭ ʱʦʜʦ ʧʦʢʘʟʥʠʢʽʚ ʛʜ̔ʨʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ, 

ʛʽʜʨʦʭʽʤʽʯʥʦʛʦ ʪʘ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʩʢʣʘʜʫ ʝʢʦʩʠʩʪʝʤʠ [52, 53]. ɺʠʟʥʘʯʝʥʦ 

ʨʦʣʴ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ ʪʘ ʚʥʫʪʨʽʰʥʴʦʚʦʜʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʬʦʨʤʫʚʘʥʥʽ ʷʢʦʩʪʽ 

http://www.centrenergo.com/divisions/zmey/
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ʚʦʜʠ ʚ ʦʟʝʨʘʭ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ, ʚʠʢʦʥʘʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʪʘ ʩʫʯʘʩʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʜʦʩʣʽʜʞʝʥʠʭ ʚʦʜʥʠʭ 

ʦʙôʻʢʪʽʚ [93ï95, 97, 103, 111, 118 ]. ɿʜʦʙʫʚʘʯʝʤ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʦʜʥʠʡ ʽ 

ʤʘʩʦʚʠʡ ʙʘʣʘʥʩ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ, ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ 

ʩʪʫʧʝʥʶ ʚʧʣʠʚʫ ʦʟʝʨʘ ʏʘʡʢʘ ʥʘ ʷʢʽʩʪʴ ʚʦʜʠ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʪʘ ʚʠʢʦʥʘʥʦ 

ʧʨʦʛʥʦʟʥʽ ʨʦʟʨʘʭʫʥʢʠ [124, 128, 133]. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʫʜʦʩʢʦʥʘʣʝʥʫ 

ʪʝʭʥʦʣʦʛʽʯʥʫ ʩʭʝʤʫ ʜʦʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʥʘ ʙʽʦʧʣʘʪʦ ʦʟʝʨʘ ʏʘʡʢʘ. 

ʆʙˇʨʫʥʪʦʚʘʥʦ ʚʦʜʦʦʭʦʨʦʥʥʽ ʟʘʭʦʜʠ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʪʘ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ 

[138, 141, 144].  

ɺʠʩʥʦʚʢʠ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʫ 

ʚʠʛʣʷʜʽ ʨʽʰʝʥʴ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʧʽʜʚʠʱʝʥʥʷʤ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ 

ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʪʘ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ɿʤʽʾʚʩʴʢʦʾ 

ʊɽʉ ʙʫʣʠ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʨʘʟʦʤ ʽʟ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ ï ʢʘʥʜ. ʙʽʦʣ. ʥʘʫʢ, 

ʩʪʘʨʰ. ʥʘʫʢ. ʩʧʽʚʨʦʙ., ʜʦʮ. ʆ. ɻ. ɺʘʩʝʥʢʦ. ɺʥʝʩʦʢ ʘʚʪʦʨʘ ʚ ʨʦʙʦʪʘʭ, 

ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ, ʥʘʚʝʜʝʥʠʡ ʫ ʩʧʠʩʢʫ ʧʨʘʮʴ ʟʘ ʪʝʤʦʶ 

ʜʠʩʝʨʪʘʮʽʾ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʽ ʨʝʟʫʣʴʪʘʪʠ 

ʚʠʢʦʥʘʥʠʭ ʨʦʙʽʪ ʜʦʧʦʚʽʜʘʣʠʩʷ ʪʘ ʦʙʛʦʚʦʨʶʚʘʣʠʩʷ ʥʘ 10 ʥʘʫʢʦʚʠʭ 

ʢʦʥʬʝʨʝʥʮʽʷʭ: ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çɽʢʦʣʦʛʽʯʥʘ 

ʙʝʟʧʝʢʘ: ʩʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʪʘ ʧʨʦʧʦʟʠʮʽʾè (ʤ. ʍʘʨʢʽʚ, 2017 ʨ.); 

ɺʩʝʫʢʨʘʾʥʩʴʢʠʡ ʟôʾʟʜ ʝʢʦʣʦʛʽʚ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ (Ecology), (ʤ. ɺʽʥʥʠʮʷ, 

2017 ʨ.); ʄʽʞʥʘʨʦʜʥʽ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽ ʢʦʥʬʝʨʝʥʮʽʾ: çɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ: 

ʧʨʦʙʣʝʤʠ ʽ ʰʣʷʭʠ ʚʠʨʽʰʝʥʥʷè (ʤ. ʍʘʨʢʽʚ, 2016, 2017, 2019, 2020 ʨʨ.), 

çɽʢʦʣʦʛʽʯʥʽ ʟʘʩʘʜʠ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫè (ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢ, 2016 ʨ.),  çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʧʫʪʠ ʨʝʰʝʥʠʷ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ 

ʙʘʟʦʚʳʭ ʦʪʨʘʩʣʝʡ, ʵʢʦʣʦʛʠʠ, ʵʥʝʨʛʦ- ʠ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷè (ʤ. ʍʘʨʢʽʚ, 2016 

ʨ.), çɽʢʦʥʦʤʽʢʦ-ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʩʫʯʘʩʥʦʩʪʽ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ʤʦʣʦʜʠʭ 

ʥʘʫʢʦʚʮʽʚè (ʤ.  ʆʜʝʩʘ, 2017 ʨ.), çʇʨʦʙʣʝʤʠ ʪʝʭʥʦʛʝʥʥʦ-ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ: 

ʦʩʚʽʪʘ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (ʤ. ʍʘʨʢʽʚ, 2019 ʨ.).  
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ʇʫʙʣʽʢʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʠʢʣʘʜʝʥʦ ʫ 18 

ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ, ʟ ʷʢʠʭ 4 ʩʪʘʪʪʽ ï ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ, 2 

ʨʦʙʦʪʠ ï ʫ ʟʘʢʦʨʜʦʥʥʦʤʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʤʫ ʥʘʫʢʦʚʦʤʫ ʚʠʜʘʥʥʽ, 2 ʩʪʘʪʪʽ ï  ʚ 

ʽʥʰʠʭ ʟʙʽʨʥʠʢʘʭ, 10 ʨʦʙʽʪ ï ʫ ʤʘʪʝʨʽʘʣʘʭ ʚʽʪʯʠʟʥʷʥʠʭ ʢʦʥʬʝʨʝʥʮʽʡ ʨʽʟʥʦʛʦ 

ʨʽʚʥʷ. 

ʉʪʨʫʢʪʫʨʘ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʚʩʪʫʧʫ, 4 

ʨʦʟʜʽʣʽʚ, ʟʘʛʘʣʴʥʠʭ ʚʠʩʥʦʚʢʽʚ, ʧʝʨʝʣʽʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʟ 144 

ʥʘʡʤʝʥʫʚʘʥʴ ʥʘ 17 ʩʪʦʨʽʥʢʘʭ ʪʘ 5 ʜʦʜʘʪʢʽʚ ʥʘ 34 ʩʪʦʨʽʥʢʘʭ. ʈʦʙʦʪʘ ʤʽʩʪʠʪʴ 47 

ʨʠʩʫʥʢʽʚ ʪʘ 31 ʪʘʙʣʠʮʶ (ʟ ʥʠʭ 1 ʪʘʙʣʠʮʷ ʥʘ ʦʢʨʝʤʽʡ ʩʪʦʨʽʥʮʽ). ʇʦʚʥʠʡ ʦʙʩʷʛ 

ʜʠʩʝʨʪʘʮʽʾ ï 239 ʩʪʦʨʽʥʦʢ, ʟ ʥʠʭ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ ï 169 ʩʪʦʨʽʥʦʢ. 
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ʈʆɿɼɯʃ 1 

ʌʆʈʄʋɺɸʅʅʗ ɽʂʆʃʆɻɯʏʅʆɻʆ ʉʊɸʅʋ ɺʆɼʅʀʍ ʆɹôɭʂʊɯɺ ʇɯɼ 

ɺʇʃʀɺʆʄ ʇʈʀʈʆɼʅʀʍ ʊɸ ɸʅʊʈʆʇʆɻɽʅʅʀʍ ʏʀʅʅʀʂɯɺ 

(ɸʅɸʃɯʊʀʏʅʀʁ ʆɻʃʗɼ) 

 

ʇʝʨʰʠʡ ʨʦʟʜʽʣ çʌʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʧʽʜ 

ʚʧʣʠʚʦʤ ʧʨʠʨʦʜʥʠʭ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚè ʧʨʠʩʚʷʯʝʥʦ ʘʥʘʣʽʪʠʯʥʦʤʫ 

ʦʛʣʷʜʫ ʥʘʫʢʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ.  

ʅʘʫʢʦʚʝ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʘ ʪʘʢʦʞ ʧʨʦʙʣʝʤʠ ʾʭ ʨʦʟʚʠʪʢʫ ʚʥʘʩʣʽʜʦʢ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ. ɺʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʜʦʟʚʦʣʠʪʴ ʦʙˇʨʫʥʪʦʚʘʥʦ ʦʮʽʥʠʪʠ ʾʭ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʪʘ 

ʧʨʦʛʥʦʟʫʚʘʪʠ ʧʦʜʘʣʴhʠʡ ʷʢʽʩʥʠʡ ʩʪʘʥ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʤʽʥ ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ ʪʘ 

ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʥʠʭ.  

ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʦʟʝʨ, ʧʦʢʘʟʘʚ, ʱʦ 

ʚʦʥʠ, ʚ ʦʩʥʦʚʥʦʤʫ, ʙʫʣʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʨʦʟʨʽʟʥʝʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʨʽʚʥʝʤ 

ʚʧʣʠʚʫ ʥʘ ʩʪʘʥ ʾʭ ʝʢʦʩʠʩʪʝʤ, ʘ ʢʦʤʧʣʝʢʩʥʦ ʩʠʩʪʝʤʠ ʦʟʝʨ, ʱʦ ʛʽʜʨʘʚʣʽʯʥʦ 

ʧʦʚôʷʟʘʥʽ ʟ ʽʥʰʠʤʠ ʚʦʜʥʠʤʠ ʦʙôʻʢʪʘʤʠ, ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʠʚʯʘʣʠʩʷ. 

ʇʨʦʙʣʝʤʘʤ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʦʟʝʨ ʚ ʫʤʦʚʘʭ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʧʨʠʩʚʷʯʝʥʦ ʙʘʛʘʪʦ ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ. ʅʘʰʫ ʫʚʘʛʫ 

ʧʨʠʚʝʨʥʫʣʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʧʨʠʩʚʷʯʝʥʽ ʚʠʚʯʝʥʥʶ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ 

ʩʠʩʪʝʤʠ ʦʟʝʨ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʨʽʯʢʦʶ ʪʘ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʟʦʥʽ ʚʧʣʠʚʫ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚʠʚʯʝʥʥʶ ʧʨʦʮʝʩʽʚ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʩʪʘʥʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʚ ʟʦʥʘʭ ʚʧʣʠʚʫ ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʙôʻʢʪʽʚ ʧʨʠʩʚ̫ʯʝʥʦ 

ʨʦʙʦʪʠ ʪʘʢʠʭ ʚʯʝʥʠʭ, ʷʢ ɸʬʘʥʘʩʴʻʚʘ ʉ. ʆ., ɺʘʩʝʥʢʘ ʆ. ɻ., ʇʣʷʮʫʢʘ ʃ. ɼ., 

ʈʦʤʘʩʷ ʄ. ɯ., ʈʽʭʪʝʨʘ ʃ. ʆ. [1ï4] ʪʘ ʽʥʰʠʭ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʧʽʜʚʠʱʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʝʥʝʨʛʝʪʠʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, 

ʧʦʪʨʝʙʫʻ ʧʝʚʥʠʭ ʝʪʘʧʽʚ ʚʠʢʦʥʘʥʥʷ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 
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ɺʠʚʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʟʦʥʽ 

ʚʧʣʠʚʫ ʪʝʧʣʦʚʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ, ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʡ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʚʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʪʠʤʘʣʴʥʠʭ ʬʦʨʤ ʫʧʨʘʚʣʽʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʻ ʦʜʥʠʤ ʟ ʘʢʪʫʘʣʴʥʠʭ ʥʘʧʨʤ̫ʢʽʚ ʜʦʩʣʽʜʞʝʥʴ 

ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. 

 

1.1 ʆʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ 

 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʧʦʪʨʝʙʫʻ ʛʣʠʙʦʢʠʭ 

ʟʥʘʥʴ ʧʨʦ ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ, ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʚ 

ʫʤʦʚʘʭ ʾʭ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʚʤʽʥʥʷ ʧʨʦʛʥʦʟʫʚʘʪʠ ʟʤʽʥʠ ʫ 

ʩʪʨʫʢʪʫʨʥʽʡ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʡ ʦʨʛʘʥʽʟʘʮʽʾ ʧʽʜ ʚʧʣʠʚʦʤ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʪʘ 

ʧʨʠʨʦʜʥʠʭ ʯʠʥʥʠʢʽʚ, ʥʘʫʢʦʚʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʧʦʧʝʨʝʜʞʝʥʥʷ ʤʦʞʣʠʚʠʭ ʥʝʛʘʪʠʚʥʠʭ ʟʤʽʥ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ 

ʪʘ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ. 

ʇʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʘ ʙʝʟʧʝʢʘ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʻ ʥʝʦʙʭʽʜʥʦʶ 

ʩʢʣʘʜʦʚʦʶ ʜʝʨʞʘʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʥʘ ʰʣʷʭʫ ʜʦ 

ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʨʦʟʚʠʪʢʫ. ɺʠʢʦʥʘʚʰʠ ʘʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ [5], ʙʫʣʦ 

ʚʠʟʥʘʯʝʥʦ, ʱʦ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʛʽʜʨʦʝʢʦʩʠʩʪʝʤ ï ʻ 

ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʠʤ ʧʠʪʘʥʥʷʤ, ʙʝʟ ʻʜʠʥʦʾ ʤʝʪʦʜʦʣʦʛʽʯʥʦʾ ʦʩʥʦʚʠ ʷʢʘ ʙ 

ʚʨʘʭʦʚʫʚʘʣʘ ʨʽʟʥʽ ʯʠʥʥʠʢʠ ʥʝʙʝʟʧʝʢʠ (ʷʢ ʘʙʽʦʪʠʯʥʽ ʪʘʢ ʽ ʙʽʦʪʠʯʥʽ). 

ɼʦʩʣʽʜʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʟʦʥʽ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʧʦʪʨʝʙʫʻ ʚʨʘʭʦʚʫʚʘʥʥʷ ʩʫʢʫʧʥʦʩʪʽ ʙʽʦʪʠʯʥʠʭ ʪʘ 

ʘʙʽʦʪʠʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ ʧʦʻʜʥʘʥʽ ʫ ʻʜʠʥʝ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʮʽʣʝ ʽ 

ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ ʧʦʪʦʢʘʤʠ ʨʝʯʦʚʠʥʠ, ʝʥʝʨʛʽʾ ʪʘ ʽʥʬʦʨʤʘʮʽʾ. 

ɿʘ ʚʠʟʥʘʯʝʥʥʷʤ ʘʚʪʦʨʽʚ [6] ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʚʦʜʥʠʭ 

ʦʙôʻʢʪʽʚ ï ʮʝ ʜʦʩʷʛʥʝʥʥʷ ʪʘʢʦʛʦ ʩʪʘʥʫ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʫ ʚʽʜʥʦʰʝʥʥʽ 

çʣʶʜʠʥʘ ï ʚʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝè, ʢʦʣʠ ʪʝʤʧʠ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʪʘ ʨʽʚʝʥʴ 

ʞʠʪʪʷ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʝʤʧʘʤ ʚʽʜʥʦʚʣʝʥʥʷ ʛʽʜʨʦʝʢʦʩʠʩʪʝʤ ʫ ʨʘʤʢʘʭ 

ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʽ ʩʪʽʡʢʦʛʦ ʨʦʟʚʠʪʢʫ. ʊʨʫʜʥʦʱʽ ʧʦʣʷʛʘʶʪʴ ʚ 
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ʦʙʤʝʞʝʥʦʩʪʽ ʩʫʯʘʩʥʠʭ ʟʥʘʥʴ ʧʨʦ ʧʨʠʨʦʜʥʽ ʧʨʦʮʝʩʠ ʫ ʚʦʜʥʠʭ ʦʙôʻʢʪʘʭ, 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʾʭ ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ, ʘ ʪʘʢʦʞ ʫ ʨʦʟʙʽʞʥʦʩʪʽ ʰʣʷʭʽʚ 

ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʞʝʥʝʨʥʦʛʦ, ʝʢʦʣʦʛʽʯʥʦʛʦ, 

ʚʦʜʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʽʜʭʦʜʽʚ. 

ʅʝʟʘʜʦʚʽʣʴʥʠʡ ʩʪʘʥ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʻ 

ʨʝʟʫʣʴʪʘʪʦʤ ʟʜʽʡʩʥʝʥʥʷ ʥʘ ʥʠʭ ʜʦʚʛʦʪʨʠʚʘʣʠʭ ʚʧʣʠʚʽʚ. ɹʝʟʧʝʢʘ ʚʦʜʥʦʛʦ 

ʦʙôʻʢʪʘ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘʧʦʙʽʛʘʥʥʷʤ ʯʠ ʫʩʫʥʝʥʥʷʤ ʧʨʠʯʠʥ ʚʠʥʠʢʥʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ. ʅʝʟʘʜʦʚʽʣʴʥʠʡ ʩʪʘʥ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʤʦʞʝ 

ʬʦʨʤʫʚʘʪʠʩʷ ʚʥʘʩʣʽʜʦʢ ʧʨʠʨʦʜʥʠʭ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʚʧʣʠʚʽʚ. ʋ ʚʠʧʘʜʢʫ 

ʚʠʥʠʢʥʝʥʥʷ ʧʨʦʙʣʝʤʠ ʟʘ ʨʘʭʫʥʦʢ ʧʨʠʨʦʜʥʦ-ʝʚʦʣʶʮʽʡʥʠʭ ʧʨʠʯʠʥ ʥʝʦʙʭʽʜʥʦ 

ʧʨʠʚʝʩʪʠ ʛʦʩʧʦʜʘʨʩʴʢʫ ʜʽʷʣʴʥʽʩʪʴ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʦ ʥʘʧʨʷʤʢʫ ʧʨʠʨʦʜʥʠʭ 

ʟʤʽʥ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ. 

ɺʥʘʩʣʜ̔ʦʢ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ, ʚʠʨʽʰʝʥʥʷ ʥʘʩʣʽʜʢʽʚ ʟʘʣʝʞʘʪʠʤʝ ʚʽʜ 

ʚʠʙʦʨʫ ʥʘʧʨʷʤʢʽʚ ʽ ʩʧʦʩʦʙʽʚ ʚʝʜʝʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʨʦʟʨʦʙʣʝʥʥʷ 

ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʪʽʡʢʦʛʦ ʨʦʟʚʠʪʢʫ ʘʥʪʨʦʧʦʛʝʥʥʦ-ʟʤʽʥʝʥʠʭ ʝʢʦʩʠʩʪʝʤ ʟ ʤʘʢʩʠʤʘʣʴʥʦ 

ʤʦʞʣʠʚʠʤ ʥʘʙʣʠʞʝʥʥʷʤ ʾʭ ʨʦʟʚʠʪʢʫ ʜʦ ʧʨʠʨʦʜʥʦʛʦ. ʗʢʱʦ ʞ ʝʢʦʣʦʛʽʯʥʘ 

ʧʨʦʙʣʝʤʘ ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʧʦʻʜʥʘʥʥʷ ʜʽʾ ʧʨʠʨʦʜʥʠʭ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʭ 

ʯʠʥʥʠʢʽʚ, ʪʦ ʾʾ ʚʠʨʽʰʝʥʥʷ ʧʦʪʨʝʙʫʚʘʪʠʤʝ ʢʦʤʧʣʝʢʩʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʧʦʣʷʛʘʪʠʤʝ 

ʫ ʧʦʻʜʥʘʥʥʽ ʟʘʭʦʜʽʚ ʟ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʩʪʘʥʫ ʧʨʦʙʣʝʤʥʠʭ ʦʙôʻʢʪʽʚ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʤʽʥʠ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʥʘʧʨʷʤʢʽʚ 

ʨʦʟʚʠʪʢʫ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʘʙʦ ʾʾ ʦʙʤʝʞʝʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ. 

ʇʨʠʨʦʜʥʽ ʚʦʜʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʦʩʦʙʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʾʭ ʬʦʨʤʫʚʘʥʥʷ ʪʘ 

ʧʨʦʮʝʩʘʤʠ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʚ ʛʽʜʨʦʝʢʦʩʠʩʪʝʤʽ. ɺʤʽʩʪ ʨʝʯʦʚʠʥ ʫ ʚʦʜʽ ʤʘʻ 

ʩʝʟʦʥʥʫ ʤʽʥʣʠʚʽʩʪʴ, ʘʣʝ ʟʘ ʚʽʜʩʫʪʥʽʩʪʶ ʟʥʘʯʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ 

ʟʙʝʨʽʛʘʻʪʴʩʷ ʚʽʜʥʦʩʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʾʭ ʩʝʨʝʜʥʴʦʨʽʯʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ [6ï8]. ʎʷ 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʠʨʦʜʥʦʾ ʝʢʦʩʠʩʪʝʤʠ ʪʘ 

ʩʘʤʦʦʯʠʱʝʥʥʽ ʚʦʜʠ ʫ ʚʦʜʥʠʭ ʦʙôʻʢʪʘʭ. 
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ɺʠʟʥʘʯʝʥʦ, ʱʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʚ 

ʟʦʥʽ ʚʧʣʠʚʫ ʝʥʝʨʛʝʪʠʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʧʦʪʨʝʙʫʻ ʧʝʚʥʠʭ ʝʪʘʧʽʚ ʚʠʢʦʥʘʥʥʷ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʨʠʩ. 1.1). 

 

 

ʈʠʩʫʥʦʢ 1.1 ï ɽʪʘʧʠ ʚʠʢʦʥʘʥʥʷ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʧʨʷʤʦʚʘʥʠʭ  ʥʘ 

ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ [9] 

 

ɺʥʘʩʣʽʜʦʢ ʛʽʜʨʘʚʣʽʯʥʦ ʧʦʚôʷʟʘʥʠʭ ʧʨʠʨʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʟʘʙʨʫʜʥʝʥʥʷ 

ʦʜʥʦʛʦ ʚʦʜʥʦʛʦ ʦʙôʻʢʪʫ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ̫ʢʩ̔ʪʴ ʚʦʜʠ ʽʥʰʠʭ ʧʦʚʝʨʭʥʝʚʠʭ 

ʚʦʜ [10]. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʦʟʝʨʘ, ʱʦ ʤʘʶʪʴ ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʟʚôʷʟʦʢ ʟ 

ʽʥʰʠʤʠ ʚʦʜʥʠʤʠ ʦʙôʻʢʪʘʤʠ ʚʠʤʘʛʘʶʪʴ ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ. ɼʣʷ ʟʜʽʡʩʥʝʥʥʷ 

ʟʘʭʦʜʽʚ, ʱʦʜʦ ʾʭ ʙʝʟʧʝʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʦʭʦʨʦʥʠ, ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʢʦʤʧʣʝʢʩʥʦʛʦ, ʥʘʫʢʦʚʦ-ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʦʟʝʨ. 
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ʅʘʫʢʦʚʝ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʟʘʚʜʘʥʥʷ ʚʠʷʚʣʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ (ʦʩʦʙʣʠʚʦ ʦʟʝʨ), ʘ ʪʘʢʦʞ 

ʧʨʦʙʣʝʤʠ ʾʭ ʨʦʟʚʠʪʢʫ ʚʥʘʩʣʽʜʦʢ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ. ɺʠʟʥʘʯʝʥʥʷ 

ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʜʦʟʚʦʣʠʪʴ 

ʦʙˇʨʫʥʪʦʚʘʥʦ ʦʮʽʥʠʪʠ ʾʭ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʪʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʧʦʜʘʣʴʰʠʡ ʷʢʽʩʥʠʡ 

ʩʪʘʥ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʤʽʥ ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ ʪʘ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʥʠʭ.  

 

1.1.1 ʌʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʧʽʜ ʚʧʣʠʚʦʤ 

ʧʨʠʨʦʜʥʠʭ ʯʠʥʥʠʢʽʚ 

 

ʉʫʯʘʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʧʝʨʝʜʙʘʯʘʻ ʚʠʚʯʝʥʥʷ 

ʧʨʦʮʝʩʽʚ ʬʦʨʤʫʚʘʥʥʷ ʾʭ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʧʽʜ ʚʧʣʠʚʦʤ ʧʨʠʨʦʜʥʠʭ ʯʠʥʥʠʢʽʚ. 

ɺ ʦʩʥʦʚʫ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʧʦʢʣʘʜʝʥʦ ʫʷʚʣʝʥʥʷ ʧʨʦ ʚʦʜʦʡʤʫ ʪʘ ʾʾ ʙʘʩʝʡʥ ʷʢ 

ʦʢʨʝʤʦʾ ʝʢʦʩʠʩʪʝʤʠ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʧʦʷʩʥʠʪʠ ʾʾ ʬʦʨʤʫʚʘʥʥʷ, ʚʠʷʚʠʪʠ ʥʘʡʙʽʣʴʰ 

ʦʧʪʠʤʘʣʴʥʽ ʚʘʨʽʘʥʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʦʭʦʨʦʥʫ. ɿ ʮʽʻʶ ʤʝʪʦʶ 

ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʚʦʜʦʟʙʽʨʥʦʾ ʪʝʨʠʪʦʨʽʾ; ʢʽʣʴʢʽʩʪʴ, 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʦʧʘʜʽʚ; ʪʝʨʤʯ̔ʥʠʡ ʨʝʞʠʤ ʚʦʜʥʦʛʦ ʦʙôʻʢʪʫ; ʚʧʣʠʚ ʚʽʪʨʫ. 

ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʪʘʢʦʞ ʤʘʶʪʴ ʪʠʧ ʞʠʚʣʝʥʥʷ, ʚʦʜʥʠʡ ʨʝʞʠʤ, ʧʦʭʦʜʞʝʥʥʷ, ʘ 

ʪʘʢʦʞ ʧʨʦʪʦʯʥʽʩʪʴ ʚʦʜʥʦʛʦ ʦʙôʻʢʪʘ. 

ʆʩʥʦʚʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ 

ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ [11ï13]: ʢʣʽʤʘʪʠʯʥʽ ʯʠʥʥʠʢʠ (ʪʝʤʧʝʨʘʪʫʨʘ, ʦʧʘʜʠ, 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʪʘ ʽʥ.), ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʚʽʪʨʶʚʘʥʥʷ, ʚʦʜʥʠʡ 

ʨʝʞʠʤ, ʰʚʠʜʢʽʩʪʴ ʭʽʤʽʯʥʠʭ ʽ ʙʽʦʣʦʛʽʯʥʠʭ ʚʥʫʪʨʽʰʥʴʦʚʦʜʥʠʭ ʧʨʦʮʝʩʽʚ ʪʦʱʦ; 

ʣʽʪʦʣʦʛʽʯʥʽ ʫʤʦʚʠ (ʛʝʦʣʦʛʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʚʦʜʦʟʙʦʨʫ, ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʛʽʨʩʴʢʠʭ 

ʧʦʨʽʜ ʽ ʩʧʽʚʚʜ̔ʥʦhʝʥʥʷ ʾʭ ʪʠʧʽʚ, ʩʪʽʡʢʽʩʪʴ ʜʦ ʭʽʤʽʯʥʦʛʦ ʚʠʚʽʪʨʶʚʘʥʥʷ), ʷʢʽ 

ʚʠʟʥʘʯʘʶʪʴ ʩʦʣʴʦʚʠʡ, ʤʽʢʨʦʝʣʝʤʝʥʪʥʠʡ ʩʢʣʘʜ ʚʦʜ ʽ ʢʦʥʮʝʥʪʨʘʮʽʶ ʨʝʯʦʚʠʥ; 

ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʜʦʟʙʦʨʫ (ʦʩʦʙʣʠʚʦʩʪʽ ʣʘʥʜʰʘʬʪʽʚ (ʧʣʦʱʘ, 

ʟʘʙʦʣʦʯʝʥʽʩʪʴ, ʪʠʧ ˇʨʫʥʪʽʚ) ʽ ʚʦʜʦʡʤʠʱ (ʧʣʦʱʘ, ʛʣʠʙʠʥʘ, ʚʠʩʦʪʘ ʥʘʜ ʨʽʚʥʝʤ 

ʤʦʨʷ ʪʘ ʽʥ.), ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʽʜʟʝʤʥʦʛʦ ʽ ʘʪʤʦʩʬʝʨʥʦʛʦ 
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ʚʦʜʥʦʛʦ ʞʠʚʣʝʥʥʷ, ʰʚʠʜʢʦʩʪʽ ʚʦʜʦʦʙʤʽʥʫ ʽ ʚʽʜʧʦʚʽʜʥʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʤʽʛʨʘʮʽʾ 

ʪʘ ʢʨʫʛʦʦʙʽʛʫ ʨʝʯʦʚʠʥ.  

ʆʟʝʨʦ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʣʘʥʜʰʘʬʪʫ, ʨʘʟʦʤ ʟ ʚʦʜʦʟʙʦʨʦʤ 

ʧʨʝʜʩʪʘʚʣʷ̒ ʩʦʙʦʶ ʩʢʣʘʜʥʫ ʻʜʠʥʫ ʧʨʠʨʦʜʥʫ ʩʠʩʪʝʤʫ, ʚ ʷʢʽʡ ʚʟʘʻʤʦʜʽʶʪʴ 

ʛʽʜʨʦʬʽʟʠʯʥʽ, ʛʽʜʨʦʭʽʤʽʯʥʽ, ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʽ ʪʘ ʽʥʰʽ ʧʨʦʮʝʩʠ. ʎʝ ʚʦʜʥʠʡ ʦʙôʻʢʪ ʟʽ 

ʩʧʦʚʽʣʴʥʝʥʠʤ ʚʦʜʦʦʙʤʽʥʦʤ, ʟ ʦʩʦʙʣʠʚʠʤʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʪʘ ʛʽʜʨʦʣʦʛʽʯʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ, ʱʦ ʚʟʘʻʤʦʜʽʻ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ [14, 15].  

ʍʘʨʘʢʪʝʨ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʢʦʤʧʦʥʝʥʪʘʤʠ ʝʢʦʩʠʩʪʝʤʠ ʦʟʝʨ ʚʠʟʥʘʯʘʻ 

ʛʽʜʨʦʣʦʛʽʯʥʽ ʪʘ ʝʢʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʞʥʦʛʦ ʟ ʦʟʝʨ ʽ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʾʭ 

ʨʦʟʚʠʪʢʫ. ʋ ʥʘʫʢʦʚʠʭ ʨʦʙʦʪʘʭ ʚʽʜʟʥʘʯʝʥʦ, ʱʦ ʚʽʜ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʟʝʨ ʟʘʣʝʞʠʪʴ ʜʠʥʘʤʽʢʘ ʾʭ ʚʦʜʥʦʾ ʤʘʩʠ, ʚʝʨʪʠʢʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ 

ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʽʥ. [16].  

ɽʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʦʟʝʨ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʧʨʠʨʦʜʥʠʤʠ ʫʤʦʚʘʤʠ. 

ɿʦʢʨʝʤʘ ʧʨʠʨʦʜʥʽ ʬʘʢʪʦʨʠ (ʘʪʤʦʩʬʝʨʥʽ ʦʧʘʜʠ, ʚʽʪʝʨ ʪʦʱʦ) ʧʨʷʤʦ ʘʙʦ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ (ʯʝʨʝʟ ʩʪʽʢ ʚʦʜʠ, ʚʽʪʨʦʚʽ ʪʝʯʽʾ ʽ ʪ. ʜ.) ʚʧʣʠʚʘʪʁʴ ʥʘ 

ʛʽʜʨʦʣʦʛʽʯʥʽ, ʛʽʜʨʦʭʽʤʽʯʥʽ ʪʘ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʚ ʦʟʝʨʘʭ [17, 18]. 

ɸʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʦʟʝʨ, 

ʧʦʢʘʟʘʚ, ʱʦ ʚʦʥʠ, ʚ ʦʩʥʦʚʥʦʤʫ, ʙʫʣʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʨʦʟʨʽʟʥʝʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʟʘ ʨʽʚʥʝʤ ʚʧʣʠʚʫ ʥʘ ʩʪʘʥ ʾʭ ʝʢʦʩʠʩʪʝʤ [19, 20]. ʂʦʤʧʣʝʢʩʥʦ ʩʠʩʪʝʤʠ ʦʟʝʨ, ʱʦ 

ʛʽʜʨʘʚʣʽʯʥʦ ʧʦʚôʷʟʘʥʽ ʟ ʽʥʰʠʤʠ ʚʦʜʥʠʤʠ ʦʙôʻʢʪʘʤʠ, ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʠʚʯʘʣʠʩʷ. 

ɿʜʘʚʥʘ ʪʘʢʘ ʩʠʩʪʝʤʘ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʤʝʞʘʭ 1-

ʾ ʪʘ 2-ʾ ʟʘʧʣʘʚʥʠʭ ʪʝʨʘʩ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ, ʥʘ ʪʝʨʠʪʦʨʽʾ ɿʤʽʾʚʩʴʢʦʛʦ 

ʨʘʡʦʥʫ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʧʨʠʚʝʨʥʫʣʘ ʫʚʘʛʫ ʜʦʩʣʽʜʥʠʢʽʚ, ʱʝ ʫ 1862 ʨ. [21]. 

ɺ 1873 ʨʦʮʽ ʧʨʦʬʝʩʦʨʦʤ ʄʦʨʦʟʦʚʠʤ ʖ. ɯ. ʧʨʦʚʝʜʝʥʦ ʤʦʨʬʦʣʦʛʽʯʥʝ ʦʧʠʩʘʥʥʷ 

ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʽ ʚʠʟʥʘʯʝʥʦ ʾʭ ʧʦʭʦʜʞʝʥʥʷ. ɺ ʧʨʘʮʽ ʃʘʚʨʝʥʢʦ ɭ. ʄ. 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʧʦʩʠʣʘʥʥʷ ʥʘ ʧʨʘʮʽ ʄʦʨʦʟʦʚʘ ʖ. ɯ., ʘ ʪʘʢʦʞ ʥʘʚʦʜʷʪʴʩʷ ʥʦʚʽ 

ʜʘʥʽ, ʱʦʜʦ ʧʣʦʱʽ ʦʟʝʨ. 

ʇʝʨʰʘ ʜʦʩʠʪʴ ʪʦʯʥʘ ʢʘʨʪʘ ʟ ʜʝʪʘʣʴʥʦʶ ʟʡʦʤʢʦʶ ʙʝʨʝʛʦʚʦʾ ʣʽʥʽʾ ʦʟʝʨ 

ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʟ ʧʨʦʤʽʨʦʤ ʾʭ ʛʣʠʙʠʥʠ ʯʝʨʝʟ ʢʦʞʥʽ 25 ʩʘʞʝʥʴ (53,3 ʤ) ʙʫʣʘ 

ʦʪʨʠʤʘʥʘ ʚ 1922 ʨʦʮʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʦʙʦʪʠ ʛʽʜʨʦʪʝʭʥʽʯʥʦʾ ʝʢʩʧʝʜʠʮ̔ʾ  
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ʍʘʨʢʽʚʩʴʢʦʛʦ ɻʫʙʟʝʤʫʧʨʘʚʣʽʥʥʷ. ʇʦʯʠʥʘʶʯʠ ʟ ʩʝʨʝʜʠʥʠ 90-ʭ ʨʦʢʽʚ 

ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʋʂʈʅɼɯɽʇ ʨʦʟʧʦʯʘʪʦ ʜʦʩʣʽʜʥʠʮʴʢʽ ʛʽʜʨʦʝʢʦʣʦʛʽʯʥʽ ʨʦʙʦʪʠ 

ʥʘ ʦʟʝʨʘʭ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ. ʈʝʟʫʣʴʪʘʪʠ ʾʭ ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʦʙʨʘʞʝʥʽ ʚ ʨʷʜʽ 

ʧʫʙʣʽʢʘʮʽʡ [22, 23]. ʉʢʣʘʩʪʠ ʟʘ ʮʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ ʮʽʣʽʩʥʫ ʪʘ ʚʠʯʝʨʧʥʫ 

ʢʘʨʪʠʥʫ ʚʽʜʥʦʩʥʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʙôʻʢʪʽʚ ʜʦʩʠʪʴ ʩʢʣʘʜʥʦ, 

ʦʩʢʽʣʴʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʣʠ ʧʝʨʝʚʘʞʥʦ ʝʧʽʟʦʜʠʯʥʠʡ ʪʘ ʦʧʠʩʫʶʯʠʡ ʭʘʨʘʢʪʝʨ.  

 

1.1.2 ʌʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʧʽʜ ʚʧʣʠʚʦʤ 

ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʚ̔ 

 

ʇʨʦʙʣʝʤʘʤ ʨʦʟʚʠʪʢʫ ʦʟʝʨ ʚ ʫʤʦʚʘʭ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʦʩʪʘʥʥʽʤ 

ʯʘʩʦʤ ʧʨʠʜʽʣʷʻʪʴʩʷ ʚʝʣʠʢʘ ʫʚʘʛʘ. ɹʽʣʴʰʽʩʪʴ ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ ʧʨʠʩʚʷʯʝʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷʤ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʦʟʝʨ, ʷʢʦʩʪʽ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʬʦʨʤʫʚʘʥʥʶ 

ʟʦʚʥʽʰʥʴʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʦʜʦʡʤʠ ʪʘ ʾʭ ʤʦʜʝʣʁʚʘʥʥʶ, ʧʨʦʩʪʦʨʦʚʦ-

ʯʘʩʦʚʠʤ ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʤ ʬʦʨʤʫʚʘʥʥʷ ʩʪʘʥʫ ʦʟʝʨ ʽ ʾʭ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʤʫ 

ʧʦʪʝʥʮʽʘʣʫ [24ï26]. 

ɸʥʪʨʦʧʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʟʝʨʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ 

ʾʭ ʚʦʜʠ ʪʘ ʚʪʨʘʪʠ ʟʜʘʪʥʦʩʪʽ ʜʦ ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ. ʇʨʦ ʮʝ ʩʚʽʜʯʘʪʴ ʥʘʫʢʦʚʽ 

ʧʨʘʮʽ: ɻʘʰʢʽʥʘ ʅ. ɸ., ɻʫʩʝʝʚʘ ʅ. ɺ., ɼʘʫʚʘʣʴʪʝʨʘ ɺ. ɸ., ʂʨʝʤʣʝʚʦʾ ʊ. ʆ., 

ʅʘʫʤʝʥʢʦ ʄ. ʆ., ʄʦʽʩʝʝʥʢʘ ʊ. ɯ., ʆʩʪʨʦʫʤʦʚʘ ʉ. ʆ., ʉʠʪʥʠʢʘ ʖ. ʄ., 

ʍʝʥʜʝʨʩʦʥ-ʉʝʣʣʝʨʩʘ ɹ., ʪʘ ʽʥʰ. [27ï32]. 

ʉʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʚʯʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ ʦʟʝʨ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʛʣʷʜ ʾʭ 

ʷʢ ʚʽʜʢʨʠʪʠʭ ʩʠʩʪʝʤ, ʚ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʙʤʽʥ ʝʥʝʨʛʽʻʶ ʪʘ ʨʝʯʦʚʠʥʦʶ ʟ 

ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ. ʗʢʽʩʪʴ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʦʚʥʽʰʥʽʤʠ 

ʚʧʣʠʚʘʤʠ ʫ ʚʠʛʣʷʜʽ ʘʣʦʭʪʦʥʥʠʭ (ʱʦ ʥʘʜʭʦʜʷʪʴ ʟʟʦʚʥʽ ʚʦʜʥʦʛʦ ʦʙôʻʢʪʘ) 

ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ [33]. ɿʦʚʥʽʰʥʽ ʜʞʝʨʝʣʘ ʚʧʣʠʚʫ ʢʣʘʩʠʬʽʢʫʶʪʩɹʷ ʟʘ: 

ʧʦʭʦʜʞʝʥʥʷʤ, ʣʦʢʘʣʽʟʘʮʽʻʶ, ʪʨʠʚʘʣʽʩʪʶ ʚʧʣʠʚʫ, ʚʠʜʫ ʜʞʝʨʝʣʘ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʚʠʜʫ ʟʘʙʨʫʜʥʝʥʥʷ. 

ɸʥʪʨʦʧʦʛʝʥʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ʦʟʝʨ ʻ ʧʨʦʤʠʩʣʦʚʽ (ʚʠʧʫʩʢʠ 

ʚʠʨʦʙʥʠʯʠʭ ʩʪʽʯʥʠʭ ʚʦʜ, ʟʘʙʨʫʜʥʝʥʽ ʪʝʨʠʪʦʨʽʾ ʧʽʜʧʨʠʻʤʩʪʚ, ʟʚʘʣʠʱʘ 
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ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʜʭʦʜ̔ʚ), ʢʦʤʫʥʘʣʴʥʽ (ʚʠʧʫʩʢʠ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʦʙʫʪʦʚʠʭ 

ʩʪʽʯʥʠʭ ʚʦʜ, ʪʝʨʠʪʦʨʽʾ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʟʚʘʣʠʱʘ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ), 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ (ʦʨʥʽ ʧʦʣʷ, ʛʦʨʦʜʠ, ʪʚʘʨʠʥʥʠʮʴʢʽ ʢʦʤʧʣʝʢʩʠ) ʽ 

ʪʨʘʥʩʧʦʨʪʥʽ (ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ, ʘʚʪʦʜʦʨʦʛʠ, ʪʨʫʙʦʧʨʦʚʦʜʠ).  

ʅʝʜʦʩʪʘʪʥ̔ʡ ʨʽʚʝʥʴ ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʙʽʣʴʰʦʩʪʽ ʥʘʩʝʣʝʥʠʭ 

ʧʫʥʢʪʽʚ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʧʦʙʣʠʟʫ ʦʟʝʨ ï ʚʽʜʩʫʪʥʽʩʪʴ ʩʫʯʘʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʥʘ 

ʦʯʠʩʥʠʭ ʩʧʦʨʫʜʘʭ ʪʘ ʚ ʚʠʨʦʙʥʠʯʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʮʠʢʣʘʭ, ʚʽʜʩʫʪʥʽʩʪʴ 

ʢʘʥʘʣʽʟʘʮʽʾ ʚ ʩʝʣʠʱʘʭ  ʧʨʠʟʚʦʜʠʪʴ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ ï ʜʦ ʧʦʛ̔ʨʰʝʥʥʷ ʷʢʦʩʪʽ 

ʚʦʜʠ, ʱʦ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦ ʩʢʠʜʘʻʪʴʩʷ ʜʦ ʦʟʝʨ, ʟ ʜʨʫʛʦʛʦ ï ʜʦ ʟʘʙʨʫʜʥʝʥʥʷ 

ʯʝʨʝʟ ʬʽʣʴʪʨʘʮʽʶ ʩʪʽʯʥʠʭ ʚʦʜ ʟ ʧʨʠʚʘʪʥʦʛʦ ʩʝʢʪʦʨʫ ʪʘ ʥʘʜʭʦʜʞʝʥʥʷ 

ʟʘʙʨʫʜʥʝʥʴ ʨʘʟʦʤ ʟ ʥʝʦʨʛʘʥʽʟʦʚʘʥʠʤ ʧʦʚʝʨʭʥʝʚʠʤ ʩʪʦʢʦʤ (ʪʘ, ʯʘʩʪʢʦʚʦ, 

ʧʽʜʟʝʤʥʠʤ ʩʪʦʢʦʤ) ʟ ʪʝʨʠʪʦʨʽʡ ʥʘʩʝʣʝʥʠʭ ʤʽʩʮʴ, ʧʨʠʚʘʪʥʠʭ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʜʽʣʷʥʦʢ. ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ 

ʥʘʜʭʦʜʠʪʴ ʜʦ ʦʟʝʨ ʟ ʧʦʚʝʨʭʥʝʚʠʤ ʩʪʦʢʦʤ ʟ ʘʚʪʦʤʘʛʽʩʪʨʘʣʝʡ ʪʘ ʚʫʣʠʮʴ ʩʝʣʠʱ.  

ʇʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʧʝʨʽʦʜʫ ʩʢʠʜʠ ʩʪʽʯʥʠʭ ʚʦʜ ʧʨʦʤʠʩʣʦʚʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʙʫʣʠ ʥʘʡʽʩʪʦʪʥʽʰʦʶ ʧʨʠʯʠʥʦʶ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʡ ʦʟʝʨ [34]. ʉʪʽʯʥʽ ʚʦʜʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʩʫʤʽʰ ʛʦʩʧʦʜʘʨʩʴʢʦ-

ʧʦʙʫʪʦʚʠʭ ʩʪʽʯʥʠʭ ʚʦʜ ʽ ʧʨʦʤʠʩʣʦʚʠʭ ʩʪʽʯʥʠʭ ʚʦʜ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʧʨʦʤʠʩʣʦʚʠʭ ʩʪʽʯʥʠʭ ʚʦʜ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʦʙʫʪʦʚʽ ʤʘʶʪʴ ʧʦʨʽʚʥʷʥʦ ʩʪʘʙʽʣʴʥʠʡ 

ʩʢʣʘʜ. ɼʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʽ ʧʝʨʝʚʘʞʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ 

ʥʘʜ ʤʽʥʝʨʘʣʴʥʠʤʠ ʪʘ ʩʪʽʡʢʠʡ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ. 

ʅʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʪʦʯʢʦʚʠʭ ʜʞʝʨʝʣ ʫ ʥʦʨʤʘʣʴʥʠʭ (ʙʝʟʘʚʘʨʽʡʥʠʭ) 

ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʦʨʽʚʥʷʥʦ ʧʦʩʪʽʡʥʝ ʟʘ ʦʙôʻʤʘʤʠ ʩʢʠʜʫ ʪʘ 

ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʥʠʭ. ɺʝʣʠʯʠʥʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ 

ʦʜʠʥʠʮʶ ʯʘʩʫ ʪʘ ʩʧʝʢʪʨ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʩʢʠʜʘʭ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʧʽʜʧʨʠʻʤʩʪʚ, ʘ ʪʦʤʫ ʚʽʜʦʤʽ ʟ ʪʠʤ ʯʠ ʽʥʰʠʤ 

ʩʪʫʧʝʥʝʤ ʜʦʩʪʦʚʽʨʥʦʩʪʽ. ʇʨʦʩʪʦʨʦʚʝ ʨʦʟʤʽʱʝʥʥʷ ʪʦʯʢʦʚʠʭ ʜʞʝʨʝʣ ʪʝʞ ʻ 

ʜʦʩʪʘʪʥʴʦ ʚʠʟʥʘʯʝʥʝ, ʱʦ ʜʘʻ ʧʨʠʥʮʠʧʦʚʫ ʤʦʞʣʠʚʽʩʪʴ ʾʭ ʤʦʥʽʪʦʨʠʥʛʫ. 

ʇʨʘʢʪʠʢʘ ʨʦʟʨʦʙʢʠ ʪʘ ʧʣʘʥʫʚʘʥʥʷ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ ʜʣʷ ʦʟʝʨ ʥʘ 

ʋʢʨʘʾʥʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʫ ʨʦʟʨʘʭʫʥʦʢ ʧʨʠʡʤʘʻʪʴʩʷ ʚʧʣʠʚ ʪʦʯʢʦʚʠʭ 
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ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ, ʪʘʢʠʭ ʷʢ, ʚʠʧʫʩʢʠ ʦʯʠʱʝʥʠʭ (ʘʙʦ ʥʝʜʦʩʪʘʪʥʴʦ 

ʦʯʠʱʝʥʠʭ) ʩʪʽʯʥʠʭ ʚʦʜ.  

ɺʘʞʣʠʚʫ ʨʦʣʴ ʚ ʟʘʙʨʫʜʥʝʥʥʽ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʚʽʜʽʛʨʘʻ ʧʦʚʝʨʭʥʝʚʠʡ ʩʪʽʢ 

ʟ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ ʽ ʪʝʨʠʪʦʨʽʡ ʧʨʦʤʠʩʣʦʚʠʭ ʤʘʡʜʘʥʯʠʢʽʚ. ʈʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘ ʦʟʝʨʘʭ, ʷʢʽʩʪʴ ʚʦʜʠ ʫ ʷʢʠʭ ʥʝ ʚʽʜʧʦʚʽʜʘʣʘ 

ʧʨʠʡʥʷʪʠʤ ʥʘʮʽʦʥʘʣʴʥʠʤ ʩʪʘʥʜʘʨʪʘʤ, ʫ 76 % ʚʠʧʘʜʢʽʚ ʚʠʟʥʘʯʘʶʯʠʤ 

ʬʘʢʪʦʨʦʤ ʟʘʙʨʫʜʥʝʥʥʷ ʙʫʣʠ ʜʠʬʫʟʥʽ ʜʞʝʨʝʣʘ [35]. ɼʠʬʫʟʥʽ ʜʞʝʨʝʣʘ 

ʟʘʙʨʫʜʥʝʥʥʷ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʪʦʯʢʦʚʠʭ ʙʽʣʴʰʠʤ ʚʧʣʠʚʦʤ ʽ ʥʝ ʟʘʚʞʜʠ 

ʧʽʜʜʘʶʪʴʩʷ ʢʦʥʪʨʦʣʶ. ʆʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦʶ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ 

ʜʝʥʴ ʧʨʦʙʣʝʤʘ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʙʽʦʛʝʥʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ 

ʧʦʚʝʨʭʥʝʚʠʤ ʩʪʦʢʦʤ ʚʽʜ ʥʝʢʘʥʘʣʽʟʦʚʘʥʠʭ ʩʽʣʴʩʴʢʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ.  

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʦʟʝʨ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʥʘʷʚʥʽʩʪʴ 

ʧʨʦʤʠʩʣʦʚʠʭ ʦʙôʻʢʪʽʚ ʚ ʤʝʞʘʭ ʚʦʜʦʟʙʦʨʫ. ʇʨʦʤʠʩʣʦʚʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʻ 

ʜʞʝʨʝʣʦʤ ʥʘʜʭʦʜʞʝʥʥʷ ʜʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʨʽʟʥʠʭ ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ 

(ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʥʘʧʨʷʤʢʫ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʽʥ.).  ɿ 

ʧʦʚʽʪʨʷʥʠʤʠ ʚʠʢʠʜʘʤʠ ʚʠʨʦʙʥʠʮʪʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʩʽʶʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʚ 

ʧʨʠʨʦʜʥʽ ʚʦʜʠ. ʋ ʨʷʜʽ ʜʦʩʣʽʜʞʝʥʴ ʜʦʚʝʜʝʥʦ, ʱʦ ʚʤʽʩʪ ʤʝʪʘʣʽʚ (Zn, Cr, Ag) ʫ 

ʚʦʜʽ ʧʝʨʝʚʘʞʥʦ ʟʫʤʦʚʣʝʥʦ ʚʠʢʠʜʘʤʠ ʚ ʘʪʤʦʩʬʝʨʫ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ [36].  

ɸʥʪʨʦʧʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʟʝʨʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʾʭ 

ʝʢʦʣʦʛʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ. ʇʨʠʪʘʤʘʥʥʽ ʝʢʦʩʠʩʪʝʤʘʤ ʪʘʢʽ ʚʘʞʣʠʚʽ ʚʣʘʩʪʠʚʦʩʪʽ ʷʢ 

ʩʪʽʡʢʽʩʪʴ, ʩʘʤʦʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʩʘʤʦʦʯʠʱʝʥʥʷ ʚʞʝ ʥʝ ʚ ʟʤʦʟʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʚʽʜʥʦʚʣʝʥʥʷ ʽ ʥʦʨʤʘʣʴʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ.  

ʇʨʦʙʣʝʤʘʤ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʚ ʫʤʦʚʘʭ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʧʨʠʩʚʷʯʝʥʦ ʙʘʛʘʪʦ ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ. ʅʘʰʫ ʫʚʘʛʫ 

ʧʨʠʚʝʨʥʫʣʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʧʨʠʩʚʷʯʝʥʽ ʚʠʚʯʝʥʥʶ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʦʟʝʨ 

ʪʘ ʨʽʯʦʢ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʟʦʥʽ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ [37]. 

ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʝʧʣʦʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʧʦʚôʷʟʘʥʦ ʟ ʚʠʢʠʜʘʤʠ ʚ ʘʪʤʦʩʬʝʨʫ 

ʜʠʤʦʚʠʭ ʛʘʟʽʚ, ʩʢʠʜʘʤʠ ʩʪʽʯʥʠʭ ʚʦʜ, ʝʢʩʧʣʫʘʪʘʮʽʻʶ ʟʦʣʦ- ʪʘ ʰʣʘʢʦʚʽʜʚʘʣʽʚ. 
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ʆʙʩʷʛ ʜʠʤʦʚʠʭ ʛʘʟʽʚ, ʱʦ ʚʠʢʠʜʘʶʪʴʩʷ ʢʨʫʧʥʠʤʠ ʊɽʉ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 

1800 ʤ3/ʩ. ʅʘʡʙʽʣʴʰʫ ʥʝʙʝʟʧʝʢʫ ʩʪʘʥʦʚʣʷʪʴ ʟʘʙʨʫʜʥʶʶʯʽ ʨʝʯʦʚʠʥʠ ʪʘʢʽ, ʷʢ 

ʟʦʣʘ, ʜʚʦʦʢʠʩ ʩʽʨʢʠ ʪʘ ʦʢʩʠʜʠ ʘʟʦʪʫ [38]. ɼʽʷʣʴʥʽʩʪʴ ʝʥʝʨʛʝʪʠʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʚ 

ʟʦʥʽ ʾʭ ʚʧʣʠʚʫ. 

ɸʚʪʦʨʦʤ ʙʫʣʦ ʦʙʨʘʥʦ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʦʟʝʨʘ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ 

(ʉʚʽʪʣʠʯʥʝ, ʉʫʭʠʡ ʃʠʤʘʥ, ʂʦʤʠʰʫʚʘʪʝ, ʏʘʡʢʘ, ʃʠʯʦʚʝ), ʱʦ ʨʦʟʤʽʱʝʥʽ ʚ ʟʦʥʽ 

ʚʧʣʠʚʫ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ. ʆʟʝʨʘ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʟʘʧʣʘʚʥʠʭ 

ʪʝʨʘʩ ʜʦʣʠʥʠ ʨʽʢʠ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ. ʆʟʝʨʘ ʩʠʩʪʝʤʠ ʧʦʻʜʥʘʥʽ ʤʽʞ ʩʦʙʦʶ 

ʧʨʠʨʦʜʥʠʤʠ ʧʨʦʪʦʢʘʤʠ: ʦʟ. ʉʚʽʪʣʠʯʥʝ ʪʘ ʉʫʭʠʡ ʣʠʤʘʥ ï ʦʟ. ʂʦʤʠʰʫʚʘʪʝ; 

ʦʟ. ʂʦʤʠʰʫʚʘʪʝ ï ʦʟ. ʏʘʡʢʘ; ʰʪʫʯʥʠʤʠ ʧʨʦʪʦʢʘʤʠ: ʦʟ. ʏʘʡʢʘ ï ʦʟ. ʃʠʯʦʚʝ; 

ʦʟ. ʃʠʯʦʚʝ ï ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ [39].  

ɼʣʷ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʥʘʷʚʥʽ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʚʧʣʠʚʽʚ. ʆʩʥʦʚʥʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ʚʧʣʠʚʫ ʥʘ ʦʟʝʨʘ  ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʻ ʥʘʜʭʦʜʞʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ ʟ ʚʠʢʠʜʘʤʠ ɿʤʽʾʚʩʢɹʦʾ ʊɽʉ, ʧʦʚʝʨʭʥʝʚʠʤ ʩʪʦʢʦʤ, ʟ ʚʦʜʦʟʙʦʨʫ ʪʘ 

ˇʨʫʥʪʦʚʠʤʠ ʚʦʜʘʤʠ. ʌʦʨʤʫʚʘʥʥʷ ʞ ʪʝʭʥʦʛʝʥʥʦʛʦ ʦʙôʻʜʥʘʥʦʛʦ ʩʪʦʢʫ ʦʟʝʨʘ 

ʏʘʡʢʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʱʝ ʟʘ ʨʘʭʫʥʦʢ: ʛʦʩʧʧʦʙʫʪʦʚʠʭ ʪʘ ʧʨʦʤʣʠʚʥʝʚʠʭ ʩʪʽʯʥʠʭ 

ʚʦʜ, ʧʝʨʝʣʠʚʥʠʭ ʚʦʜ, ʱʦ ʚʽʜʚʦʜʷʪʴʩʷ ʩʢʠʜʥʠʤ ʢʘʥʘʣʦʤ ʟʦʣʦʚʽʜʚʘʣʫ ɿʤʽʾʚʩʢɹʦʾ 

ʊɽʉ ʪʘ ˇʨʫʥʪʦʚʠʭ ʚʦʜ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʚʝʨʥʫʣʘ ʩʠʩʪʝʤʘ ʛʽʜʨʘʚʣʽʯʥʦʛʦ 

ʟʚôʷʟʢʫ ʦʟʝʨ ʟ ʽʥʰʠʤʠ ʚʦʜʥʠʤʠ ʦʙôʻʢʪʘʤʠ, ʟʦʢʨʝʤʘ ʟ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ. 

ʊʦʤʫ ʨʝʛʫʣʶʚʘʥʥʷ ʷʢʽʩʪʶ ʚʦʜʠ ʦʟʝʨʥʠʭ ʝʢʦʩʠʩʪʝʤ ʪʘ ʨʽʯʢʠ ʚʠʤʘʛʘʻ ʧʠʣʴʥʦʾ 

ʫʚʘʛʠ ʜʦ ʚʠʚʯʝʥʥʷ ʛʽʜʨʦʣʦʛʽʯʥʠʭ, ʭʽʤʯ̔ʥʠʭ ʽ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ 

ʩʢʣʘʣʠʩʷ ʚ ʜʘʥʽʡ ʛʽʜʨʦʩʠʩʪʝʤʽ.  

 

1.2 ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʩʘʤʦʦʯʠʱʝʥʥʷ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ 

 

ʇʨʦʮʝʩʠ ʩʘʤʦʦʯʠʱʝʥʥʷ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ, 

ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʛʣʷʜʘʪʠ ʦʟʝʨʘ ʷʢ ʧʨʠʨʦʜʥʽ ʬʽʣʴʪʨʠ ʜʣʷ ʜʦʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ 

ʚʦʜ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʩʘʤʦʦʯʠʱʝʥʥʷ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʘ ʟ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʶ 

ʚʩʽʭ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʥʘʩʝʣʷʶʪʴ ʚʦʜʦʡʤʠ. 
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ʂʘʧʣʽʥ ɺ. ʊ. [40] ʚʚʘʞʘʻ, ʱʦ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʡ ʧʨʦʮʝʩ ʨʦʟʚʝʜʝʥʥʷ ʡ 

ʧʦʰʠʨʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʚʦʜʥʠʭ ʦʙôʻʢʪʘʭ ʚʽʜʽʛʨʘʶʪʴ ʚ ʙʘʛʘʪʴʦʭ 

ʚʠʧʘʜʢʘʭ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʫ ʩʘʤʦʦʯʠʱʝʥʥʽ ʧʨʠʨʦʜʥʠʭ ʚʦʜ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ 

ʩʘʤʦʦʯʠʱʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʚʝʜʝʥʥʷ ʩʪʦʢʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʦʨʬʦʤʝʪʨʠʯʥʠʤʠ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʡ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʤ ʨʝʞʠʤʦʤ. 

ʆʟʝʨʘ ʤʦʞʫʪʴ ʟʘʙʨʫʜʥʶʚʘʪʠʩʷ ʥʝ ʪʽʣʴʢʠ ʨʝʯʦʚʠʥʘʤʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʫ 

ʩʪʦʢʘʭ, ʘʣʝ ʡ ʧʨʦʤ̔ʞʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʾʭʥʴʦʛʦ ʨʦʟʧʘʜʫ. ʋ ʨʷʜʽ ʚʠʧʘʜʢʽʚ 

ʧʨʦʤʽʞʥʽ ʧʨʦʜʫʢʪʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚʠʷʚʣʷʶʪʴʩʷ ʙʽʣʴʰ 

ʪʦʢʩʠʯʥʠʤʠ ʜʣʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ-ʘʛʝʥʪʽʚ ʩʘʤʦʦʯʠʱʝʥʥʷ, ʥʽʞ ʧʝʨʚʠʥʥʽ 

ʟʘʙʨʫʜʥʝʥʥʷ.  

ɿʘʙʨʫʜʥʶʶʯʽ ʨʝʯʦʚʠʥʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʢʣʘʜ ʽ ʚʣʘʩʪʠʚʦʩʪ̔ ʚʦʜʠ, 

ʟʘʚʠʩʣʠʭ ʨʝʯʦʚʠʥ ʽ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʦʟʝʨ, ʥʘ ʢʠʩʥʝʚʠʡ ʨʝʞʠʤ, ʦʙʦʨʦʪʥʽʩʪʴ 

ʙʽʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ, ʬʦʨʤʠ ʤʽʛʨʘʮʽʾ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʪʦʱʦ. ɿʤʽʰʫʚʘʥʥʷ ʡ 

ʨʦʟʙʘʚʣʝʥʥʷ ʟʘʙʨʫʜʥʝʥʠʭ ʚʦʜ ʜʦ ʧʝʚʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʨʝʯʦʚʠʥ ʽ ʧʦʜʘʣʴʰʝ 

ʾʭʥʻ ʦʢʠʩʣʶʚʘʥʥʷ, ʨʫʡʥʫʚʘʥʥʷ ʡ ʧʝʨʝʪʚʦʨʝʥʥʷ ʻ ʦʜʥʠʤ ʟ ʤʝʭʘʥʽʟʤʽʚ 

ʩʘʤʦʦʯʠʱʝʥʥʷ ʚʦʜʠ ʦʟʝʨ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʦʜʥʽ ʦʨʛʘʥʽʟʤʠ ʥʝ ʟʘʚʞʜʠ ʩʧʨʠʷʶʪʴ ʙʽʦʣʦʛʽʯʥʠʤ 

ʧʨʦʮʝʩʘʤ ʩʘʤʦʦʯʠʱʝʥʥʷ. ɼʝʷʢʽ ʦʨʛʘʥʽʟʤʠ ʚʙʠʨʘʶʪʴ ʟ ʚʦʜʠ, ʽ ʥʘʢʦʧʠʯʫʶʪʴ ʫ 

ʩʦʙʽ ʨʷʜ ʟʘʙʨʫʜʥʶʚʘʯʽʚ. ɼʝʷʢʽ ʦʨʛʘʥʽʟʤʠ-ʬʽʣʴʪʨʘʪʦʨʠ, ʦʯʠʱʘʶʯʠ ʪʦʚʫɦ ʚʦʜ 

ʚʽʜ ʥʘʬʪʦʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ, ʥʝ ʩʧʨʠʷʶʪʴ ʾʭʥʽʡ ʜʝʩʪʨʫʢʮʽʾ, ʘ ʧʝʨʝʚʦʜʷʪʴ ʫ 

ʜʦʥʥʽ ʚʽʜʢʣʘʜʠ, ʜʝ ʧʨʦʮʝʩʠ ʩʘʤʦʦʯʠʱʝʥʥʷ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʦʚʽʣʴʥʽʰʝ, ʥʽʞ ʫ 

ʪʦʚʱʽ ʚʦʜʠ. ʇʝʨʝʚʘʞʥʦ ʩʘʤʦʦʯʠʩʥʘ ʟʜʘʪʥʽʩʪʴ ʚʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʨʦʩʣʠʥ, ʪʚʘʨʠʥ, ʙʘʢʪʝʨʽʡ ʪʘ ʛʨʠʙʽʚ. 

ɿʥʠʞʝʥʥʷ ʟʜʘʪʥʦʩʪʽ ʦʟʝʨ ʜʦ ʩʘʤʦʦʯʠʱʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʨʦʟʨʠʚʫ ʚ ʦʢʨʝʤʠʭ ʣʘʥʢʘʭ ʪʨʦʬʽʯʥʦʛʦ ʣʘʥʮʶʛʘ ʪʘ ʧʦʨʫʰʝʥʥʷ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ 

ʚʥʘʩʣʽʜʦʢ ʪʦʢʩʠʯʥʦʾ ʜʽʾ ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ʊʘʢʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʦʞʫʪʴ 

ʙʫʪʠ ʉʇɸʈ, ʙʽʦʛʝʥʥʽ ʝʣʝʤʝʥʪʠ, ʚʘʞʢ̔ ʤʝʪʘʣʠ, ʧʝʩʪʠʮʠʜʠ ʟʘ ʫʤʦʚ ʥʘʜʤʽʨʥʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ. 
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ʇʦʧʦʚʘ ʅ. ʄ. ʨʦʟʛʣʷʜʘʻ ʜʚʽ ʩʪʘʜʽʾ ʩʘʤʦʦʯʠʱʝʥʥʷ [41]: ʟʥʠʞʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʙʨʫʜʥʝʥʴ ʫ ʨʝʟʫʣʴʪʘʪʽ ʟʤʽʰʫʚʘʥʥʷ ʡ ʨʦʟʙʘʚʣʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ 

ʪʘ ʧʨʦʮʝʩ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʦʨʛʘʥʽʯʥʠʭ ʟʘʙʨʫʜʥʝʥʴ ʽ ʚʽʜʤʠʨʘʥʥʷ ʙʘʢʪʝʨ̔ʡ. 

ʈʝʛʫʣʶʚʘʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ (ʦʟʝʨʘ ʘʙʦ ʨʽʯʢʠ, ʱʦ ʧʨʠʡʤʘʻ 

ʩʪʽʯʥʽ ʚʦʜʠ) ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʪʦʯʢʦʚʠʭ ʜʞʝʨʝʣʘ ʟʘʙʨʫʜʥʝʥʥʷ, ʘ ʪʘʢʦʞ ʰʣʷʭʦʤ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʚʥʫʪʨʽʰʥʴʦʩʠʩʪʝʤʥʠʭ ʧʨʦʮʝʩʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʩʘʤʦʦʯʠʱʝʥʥʷ (ʁʦʨʛʝʥʩʝʥ, 1985; ʆʢʩʽʶʢ, ʉʪʦʣʴʙʝʨʛ, 1986; ʍʝʥʜʝʨʩʦʥ-

ʉʝʣʣʝʨʩ, 1987; ʈʦʤʘʥʝʥʢʦ, 1990, ʽʥ.).  

ʌʘʢʪʦʨʠ ʩʘʤʦʦʯʠʱʝʥʥʷ ʧʽʜʨʦʟʜʽʣʷʶʪʴ ʥʘ ʪʨʠ ʛʨʫʧʠ: ʬʽʟʠʯʥʽ, ʭʽʤʽʯʥʽ ʪʘ 

ʙʽʦʣʦʛʽʯʥʽ. ɺʘʞʣʠʚʠʤ ʬʽʟʠʯʥʠʤ ʬʘʢʪʦʨʦʤ ʩʘʤʦʦʯʠʱʝʥʥʷ ʚʦʜʦʡʤ ʻ 

ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʩʦʥʮʷ. ʇʽʜ ʚʧʣʠʚʦʤ ʮʴʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʝʟʘʨʘʞʝʥʥʷ ʚʦʜʠ. ʋʣʴʪʨʘʬʽʦʣʝʪʦʚʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʤʦʞʝ 

ʚʧʣʠʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʥʘ ʟʚʠʯʘʡʥʽ ʙʘʢʪʝʨʽʾ, ʘʣʝ ʡ ʥʘ ʩʧʦʨʦʚʽ ʦʨʛʘʥʽʟʤʠ ʡ ʚʽʨʫʩʠ. 

ɼʣʷ ʙʽʣʴʰʦʩʪʽ ʤʘʢʨʦʬʽʪʽʚ ʚʽʜʟʥʘʯʝʥʘ ʚʠʩʦʢʘ ʰʚʠʜʢʽʩʪʴ ʧʦʛʣʠʥʘʥʥʷ 

ʤʘʨʛʘʥʮʶ, ʭʨʦʤʫ, ʮʠʥʢʫ ʽ ʙʽʣʴʰ ʥʠʟʴʢʘ ʜʣʷ ʟʘʣʽʟʘ, ʤʽʜʽ, ʥʽʢʝʣʶ, ʩʚʠʥʮʶ. 

ɺʠʱʽ ʚʦʜʥʽ ʨʦʩʣʠʥʠ (ɺɺʈ) ʟʜʘʪʥʽ ʟʜʽʡʩʥʶʚʘʪʠ ʜʝʪʦʢʩʠʢʘʮʽʶ ʨʽʟʥʠʭ 

ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʩʢʠʜʘʶʪʴʩʷ ʫ ʚʦʜʦʡʤʠ [42]. ɺʦʥʠ ʧʦʛʣʠʥʘʶʪʴ 

ʧʝʩʪʠʮʠʜʠ ï ɼɼʊ, ʩʝʚʽʥ, ʘʪʨʘʟʽʥ ʽ ʽʥ.  

ʊʦʢʩʠʯʥ̔ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʧʦʛʣʠʥʘʶʪʴʩʷ ʨʦʩʣʠʥʘʤʠ ʽʥʘʢʪʠʚʫʶʪʴʩʷ, 

ʧʨʦʭʦʜʷʯʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʭʽʤʽʯʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʘ ʧʦʪʽʤ ʨʘʟʦʤ ʟ ʥʘʟʝʤʥʦʶ 

ʬʽʪʦʤʘʩʦʶ ʚʠʜʘʣʷʶʪʴʩʷ ʟ ʚʦʜʦʡʤ. ɿ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʤʘʢʨʦʬʽʪʽʚ, ʯʘʩʪʽʰʝ ʟʘ 

ʚʩʝ ʜʣʷ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʯʝʨʝʪ ʟʚʠʯʘʡʥʠʡ (Phragmites 

australis (Cav.) Trin ex Stend.), ʨʦʛʦʟʠ ʚʫʟʴʢʦʣʠʩʪʠʡ (Typha angustifolia L.) ʪʘ 

ʰʠʨʦʢʦʣʠʩʪʠʡ (Typha latifolia L.), ʢʦʤʠʰ ʦʟʝʨʥʠʡ (Scirpus lacustris L.) ʪʘ 

ʜʝʷʢʽ ʽʥʰʽ ʚʠʜʠ. ɿʘ ʜʘʥʠʤʠ ɼʠʢʠʝʚʘ  ɼ. ʄ., ʇʝʪʨʦʚʘ  ɯ. ɸ. ʪʘ ʽʥʰʠʭ 

ʜʦʩʣʽʜʥʠʢʽʚ 1 ʛʘ ʟʘʨʦʩʪʝʡ ʦʯʝʨʝʪʘ ʟʚʠʯʘʡʥʦʛʦ ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʤʦʞʫʪʴ 

ʚʠʣʫʯʘʪʠ ʟ ʚʦʜʠ ʜʦ 450 ʢʛ N, 180 ʢʛ ʈ, 220 ʢʛ ʂ, 330 ʢʛ ʉl ʪʘ ʪ. ʜ. [43]. 

ɿ ʧʦʯʘʪʢʫ 60-ʭ ʨʦʢʽʚ ʚ ʽʥʩʪʠʪʫʪʽ ʽʤʝʥʽ ʄʘʢʩʘ ʇʣʘʥʢʘ (Max Plank Institute 

for Ecology) ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ, ʷʢʠʡ ʥʘʟʠʚʘʚʩʷ 
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Max Plank Institute Proces. ɺ ʪʦʡ ʞʝ ʯʘʩ ʫ ɻʦʣʣʘʥʜʽʾ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʜʦ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʠʩʪʝʤʘ ʧʽʜ ʥʘʟʚʦʶ Lelystad 

process, ʫ 70ï80 ʨʦʢʘʭ ʮʝʡ ʥʘʧʨʷʤʦʢ ʜʦʩʣʽʜʞʝʥʴ ʙʫʚ ʧʦʜʦʚʞʝʥʠʡ ʽ 

ʨʦʟʚʠʥʝʥʠʡ ʫ ʉʐɸ (Kadlec R., ʽ ʽʥʰ.), ɼʘʥʽʾ (Kickuth), ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ 

(Chalk), ʈʦʩʽʾ (ʈʦʜʟʠʣʣʝʨ ɯ., ʄʦʨʦʟʦʚ ʅ.) ʽ ʥʘ ʋʢʨʘʾʥʽ (ʆʢʩʽʶʢ ʆ., 

ʉʪʦʣʴʙʝʨʛ ʌ., ʄʝʨʝʞʢʦ ɸ., ʄʘʛʤʝʜʦʚ ɺ., ɿʘʭʘʨʯʝʥʢʦ ʄ., ʗʢʦʚʣʻʚʘ ʃ.).  

ɺ ʜʘʥʠʡ ʯʘʩ ʪʘʢʽ ʩʠʩʪʝʤʠ ʪʘ ʩʧʦʨʫʜʠ ʪʠʧʫ Constructed Wetlands (CW), ʫ 

ʦʩʥʦʚʽ ʷʢʠʭ ʣʝʞʠʪʴ ʧʨʠʨʦʜʥʠʡ ʧʨʦʮʝʩ ʩʘʤʦʦʯʠʱʝʥʥʷ, ʰʠʨʦʢʦ 

ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʚ ʙʽʣʴʰʦʩʪʽ ʢʨʘʾʥ ʩʚʽʪʫ. ɺʠʱʽ ʚʦʜʥʽ ʨʦʩʣʠʥʠ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʮʠʭ ʩʠʩʪʝʤʘʭ ʦʯʠʱʝʥʥʷ ʧʦʚʠʥʥʽ ʥʝ ʪʽʣʴʢʠ ʧʨʠʡʤʘʪʠ 

ʫʯʘʩʪʴ ʫ ʧʦʛʣʠʥʘʥʥʽ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʘʣʝ ʡ ʚʽʜʧʦʚʽʜʘʪʠ ʫʤʦʚʘʤ 

ʨʦʙʦʪʠ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʘʚʪʦʥʦʤʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ ʩʠʩʪʝʤ 

ʦʯʠʱʝʥʥʷ ʥʘ ʧʨʦʪʷʟʽ ʚʩʴʦʛʦ ʨʦʢʫ. ɺʦʥʠ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʘʜʭʦʜʞʝʥʥʷ 

ʚʦʜʥʦʛʦ ʧʦʪʦʢʫ ʫ ʥʠʞʥʽ ʧʨʦʰʘʨʢʠ ʬʽʣʴʪʨʫʶʯʦʾ ʪʦʚʱʽ, ʚʠʪʨʠʤʫʚʘʪʠ 

ʢʦʣʠʚʘʥʥʷ ʷʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʩʪʽʯʥʦʾ ʚʦʜʠ, ʥʝ ʟʘʣʝʞʠʪʝ ʚʽʜ ʦʙôʻʤʽʚ ʾʭ ʧʦʜʘʯʽ. 

ɺʩʽʤ ʮʠʤ ʚʠʤʦʛʘʤ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʦʩʣʠʥʠ, ʷʢʽ ʯʘʩʪʽʰʝ ʟʘ ʚʩʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʫ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʦʯʠʱʝʥʥʷ ï ʦʯʝʨʝʪ, ʨʦʛʽʟ ʪʘ ʢʦʤʠʰ. 

ɺ ʨʦʙʦʪʽ Gersberg R. M., Elkins B. V. (1986 ʨ.) ʙʫʣʦ ʦʮʽʥʝʥʦ ʟʜʘʪʥʽʩʪʴ 

ʪʨʴʦʭ ʚʠʜʽʚ ʚʠʱʠʭ ʚʦʜʥʠʭ ʨʦʩʣʠʥ (ʢʦʤʠʰ, ʦʯʝʨʝʪ ʽ ʨʦʛʽʟ) ʚʠʜʘʣʷʪʠ ʽʟ 

ʟʘʙʨʫʜʥʝʥʠʭ ʚʦʜ ʘʟʦʪ ʽ ʟʥʠʞʫʚʘʪʠ ɹʉʂ. ɿʘ ʫʤʦʚ ʩʝʨʝʜʥʴʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʘʤʦʥʽʶ ʫ ʩʪʽʯʥʠʭ ʚʦʜʘʭ 24,7 ʤʛ/ʣ, ʧʽʩʣʷ ʦʯʠʱʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɺɺʈ ʡʦʛʦ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʪʘʥʦʚʠʣʘ (ʤʛ/ʣ): ʜʣʷ ʢʦʤʠʰʫ ï 1,4, ʜʣʷ ʦʯʝʨʝʪʫ ï 5,3, ʜʣʷ 

ʨʦʛʦʟʫ ï 17,7. ɽʬʝʢʪʠʚʥʩ̔ʪʴ ʟʥʠʞʝʥʥʷ ɹʉʂ ʪʘʢʦʞ ʙʫʣʘ ʚʠʱʝ ʫ ʢʦʤʠʰʫ ʽ 

ʦʯʝʨʝʪʫ [44]. ɿʘ ʫʤʦʚ ʱʽʣʴʥʦʩʪʽ ʧʦʩʘʜʢʠ 150ï200 ʨʦʩʣʠʥ ʥʘ 1 ʤ2 ʦʯʠʩʥʽ 

ʩʧʦʨʫʜʠ ʧʣʦʱʝʶ 1 ʛʘ ʤʦʞʫʪʴ ʦʯʠʩʪʠʪʠ ʜʦ 10000 ʤ3 ʥʘ ʜʦʙʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʋʂʈʅɼɯɽʇ ʟ ʦʯʠʩʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ 

ɺɺʈ ʜʦʟʚʦʣʠʣʠ ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʩʣʠʥ ʚ ʩʠʩʪʝʤʘʭ 

ʦʯʠʱʝʥʥʷ ʪʠʧʫ Constructed Wetlands (CW) [45].  

ʉʧʦʨʫʜʠ ʪʠʧʫ CW ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʦʯʠʱʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʩʪʽʯʥʠʭ ʚʦʜ ʪʘ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʚ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ. ʊʘʢ, ʩʠʩʪʝʤʠ 
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ʦʯʠʱʝʥʥʷ ʰʘʭʪʥʠʭ ʚʦʜ ʥʘ ʧʣʘʥʪʘʮʽʭ̫ ʦʯʝʨʝʪʫ, ʢʦʤʠʰʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʢʨʘʾʥʘʭ ɸʤʝʨʠʢʠ. ʋʩʧʽʰʥʦ ʚʧʨʦʚʘʜʞʫʶʪʴ Constracted Wetlands ʜʣʷ ʦʯʠʱʝʥʥʷ 

ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʦʙʫʪʦʚʠʭ ʩʪʽʯʥʠʭ ʚʦʜ ʚ ʅʽʜʝʨʣʘʥʜʘʭ, ʗʧʦʥʽʾ, ʂʠʪʘʾ, ʜʣʷ 

ʦʯʠʱʝʥʥʷ ʟʘʙʨʫʜʥʝʥʦʛʦ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʚ ʅʦʨʚʝʛʽʾ, ɸʚʩʪʨʘʣʽʾ, ʪʘ ʚ ʽʥʰʠʭ 

ʢʨʘʾʥʘʭ. ʉʪʽʡʢʽʩʪʴ ʦʯʝʨʝʪʫ ʜʦ ʜʽʾ ʚʝʣʠʢʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʙʨʫʜʥʝʥʴ ʜʦʟʚʦʣʠʣʘ 

ʜʦʩʠʪʴ ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʡʦʛʦ ʜʣʷ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʢʦʤʧʣʝʢʩʽʚ 

ʟ ʨʦʟʚʝʜʝʥʥʷ ʩʚʠʥʝʡ ʫ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ.  

ɺ ʋʢʨʘʾʥʽ ʦʯʠʩʥʽ ʩʧʦʨʫʜʠ ʪʠʧʫ Constracted Wetlands ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʧ̔ ʜ ʥʘʟʚʦʶ ʙʽʦʽʥʞʝʥʝʨʥʽ ʦʯʠʩʥʽ ʩʧʦʨʫʜʠ (ɹɯʉ, ʧʘʪʝʥʪ ʋʢʨʘʾʥʠ ˉˉ 7705, 

7708, 1986 ʨ.) ʪʘ ʙʽʦʧʣʘʪʦ. ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʩʧʦʨʫʜʠ ʪʘʢʦʛʦ ʪʠʧʫ ʟʘʩʥʦʚʘʥʠʡ 

ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʮʝʩʫ ʩʘʤʦʦʯʠʱʝʥʥʷ, ʷʢʠʡ ʧʨʦʪʽʢʘʻ ʚ ʪʦʚʱʽ, 

ʱʦ ʬʽʣʴʪʨʫʻ ʪʘ ʻ ʩʫʙʩʪʨʘʪʦʤ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʙʦ̔ʛʝʦʮʝʥʦʟʽʚ ʚʠʱʠʭ ʚʦʜʥʠʭ 

ʨʦʩʣʠʥ [46]. 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʨʦʟʨʦʙʣʝʥʽ ʜʝʢʽʣʴʢʘ ʪʠʧʽʚ ɹɯʉ ʜʣʷ ʨʽʟʥʠʭ ʫʤʦʚ ʦʯʠʱʝʥʥʷ 

ʪʘ ʨʽʟʥʽ ʚʠʜʠ ʙʽʦʧʣʘʪʦ [47]. ɿ ʫʩʧʽʭʦʤ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʧʦʨʫʜʠ ʟ ʚʠʱʠʤʠ 

ʚʦʜʥʠʤʠ ʨʦʩʣʠʥʘʤʠ ʜʣʷ ʜʦʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʧʽʩʣʷ ʪʨʘʜʠʮʽʡʥʠʭ ʦʯʠʩʥʠʭ 

ʩʧʦʨʫʜ. 

ʉʫʪʪʻʚʝ ʟʥʘʯʝʥʥʷ ʫ ʩʘʤʦʦʯʠʱʝʥʥʽ ʚʦʜʠ ʦʟʝʨ ʤʘʶʪʴ ʧʨʝʜʩʪʘʚʥʠʢʠ ʛʨʫʧ 

ʙʝʟʭʨʝʙʝʪʥʠʭ ï ʚʽʣʴʥʦʞʠʚʫʯʽ ʚʦʜʥʽ ʦʜʥʦʢʣʽʪʠʥʥʽ (Protozoa) ʪʘ ʜʨʽʙʥʽ 

ʙʘʛʘʪʦʢʣʽʪʠʥʥʽ (Metazoa) ï ʢʦʣʦʚʝʨʪʢʠ, ʥʝʤʘʪʦʜʠ, ʨʘʢʦʧʦʜʽʙʥʽ ʪʦʱʦ [48]. 

ɻʽʜʨʦʙʽʦʥʪʠ, ʧʨʠʰʚʠʜʰʫʶʯʠ ʧʨʦʮʝʩʠ ʦʩʘʜʞʝʥʥʷ, ʩʧʨʠʷʁʪʴ ʦʯʠʱʝʥʥʶ ʚʦʜʠ 

ʚʽʜ ʟʘʚʠʩʣʠʭ ʯʘʩʪʠʥʦʢ ʽ ʪʨʘʥʟʠʪʫ ʾʭ ʫ ʜʦʥʥʽ ʚʽʜʢʣʘʜʝʥʥʷ. ʂʘʨʧʦ ʉ. ɸ. ʚʠʜʽʣʷʻ 

ʦʩʥʦʚʥʽ ʪʘʢʩʦʥʠ, ʧʨʝʜʩʪʘʚʥʠʢʠ ʷʢʠʭ ʧʨʠʡʤʘʶʪʴ ʥʘʡʙʽʣʴʰʫ ʫʯʘʩʪʴ ʚ 

ʦʯʠʱʝʥʥʽ ʚʦʜʠ ï ʮʝ ʪʠʧʠ: Euglenozoa, Rhizopoda, Ciliophora ʪʘ Heliozoa. 

ɹʽʦʮʝʥʦʟ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʜʘʤʙ ʘʙʦ ʽʥʰʠʭ ʛʽʜʨʦʩʧʦʨʫʜ 

ʥʦʩʠʪʴ ʥʘʟʚʫ çʦʙʨʦʩʪʘʥʥʷè ʘʙʦ ʧʝʨʠʬʽʪʦʥʫ, ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ 

ʧʨʠʢʨʽʧʣʝʥʠʭ ʬʦʨʤ, ʘ ʪʘʢʦʞ ʟ ʢʨʫʧʥʠʭ ʨʫʭʦʤʠʭ ʬʦʨʤ ʛʽʜʨʦʙʽʦʥʪʽʚ, ʱʦ 

ʧʨʠʚʝʨʥʝʥʽ ʙʽʦʮʝʥʦʟʦʤ ʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʦʙʨʦʩʪ.  

ɿʛʽʜʥʦ ʤʦʥʦʛʨʘʬʽʾ [49], ʧʝʨʠʬʽʪʦʥ ï ʮʝ ʝʢʦʣʦʛʽʯʥʝ ʫʛʨʫʧʦʚʘʥʥʷ 

ʛʽʜʨʦʙʽʦʥʪʽʚ, ʱʦ ʤʝʰʢʘʶʪʴ ʥʘ ʨʦʟʜʽʣʽ ʬʘʟ ʚʦʜʘ-ʪʚʝʨʜʠʡ ʩʫʙʩʪʨʘʪ ʙʫʜʴ-ʷʢʦʛʦ 
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ʧʦʭʦʜʞʝʥʥʷ ʽ ʧʨʠʨʦʜʠ, ʘ ʦʙʨʦʩʪʘʥʥʷ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʚʦʜʥʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʱʦ 

ʧʦʩʝʣʠʣʠʩʷ ʚ ʤʝʰʢʘʶʪʴ ʥʘ ʪʚʝʨʜʽʡ ʘʥʪʨʦʧʦʛʝʥʥʽʡ ʧʦʚʝʨʭʥʽ. ɺʦʜʥʦʯʘʩ 

ʦʙʨʦʩʪʘʥʥʷ ï ʮʝ ʽ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʫʛʨʫʧʦʚʘʥʴ ʛʽʜʨʦʙʽʦʥʪʽʚ ʥʘ 

ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʩʫʙʩʪʨʘʪʘʭ ʫ ʚʦʜʽ. ɿʘʛʘʣʦʤ, ʦʙʨʦʩʪʘʥʥʷ ï ʮʝ ʪʝʭʥʽʢʦ-

ʙʽʦʣʦʛʽʯʥʠʡ ʪʝʨʤʽʥ, ʱʦ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʩʧʝʮʠʬʽʯʥʦ ʚʘʞʣʠʚʦʾ ʯʘʩʪʠʥʠ 

ʛʦʩʧʦʜʘʨʯʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʠʬʽʪʦʥʫ.  

ʌʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʙʽʦʣʦʛʽʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ʥʘ ʪʘʢ ʟʚʘʥʦʤʫ ʰʪʫʯʥʦʤʫ 

ʨʠʬʽ ʦʙʫʤʦʚʣʝʥʽ ʬʝʥʦʤʝʥʦʤ çʟʛʫʱʝʥʥʷ ʞʠʪʪʷè ʥʘ ʨʦʟʜʽʣʽ ʬʘʟ ʚʦʜʘ-ʪʚʝʨʜʝ 

ʪʽʣʦ. ɿʘʚʜʷʢʠ ʬʝʥʦʤʝʥʫ ʥʘ ʤʘʩʰʪʘʙʥʠʭ ʞʦʨʩʪʢʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ ʰʪʫʯʥʠʭ 

ʨʠʬʽʚ ʧʦʩʠʣʶʶʪʴʩʷ ʧʨʦʜʫʢʮʽʡʥʽ ʪʘ ʜʝʩʪʨʫʢʮʽʡʥʽ ʧʨʦʮʝʩʠ ʽ ʬʦʨʤʫʻʪʴʩʷ ʙʘʛʘʪʘ 

ʟʘ ʩʢʣʘʜʦʤ ̔ ʱ̔ʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʦʙʨʦʩʪʫ. ɿʘ ʜʘʥʠʤʠ ɿʘʡʮʝʚʘ ʖ. ʇ. [49] ʰʪʫʯʥʽ 

ʨʠʬʠ ʟ ʚʘʧʥʷʢʫ ʯʝʨʝʟ 3-4 ʨʦʢʠ ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʫ ʚʦʜʽ ʜʘʚʘʣʠ ʧʽʜʚʠʱʝʥʥʷ 

ʘʣʴʛʦʤʘʩʠ ʫ ʜʝʩʷʪʢʠ ʨʘʟʽʚ, ʙʽʦʤʘʩʠ ʙʝʟʭʨʝʙʝʪʥʠʭ ï ʥʘ 2-3 ʧʦʨʷʜʢʠ, ʽʭʪʽʦʤʘʩʠ 

ï ʥʘ 1-2 ʧʦʨʷʜʢʠ, ʟʙʽʣʴʰʝʥʥʷ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʦʢʨʝʤʠʭ ʛʨʫʧ 

ʤʘʢʨʦʙʝʟʭʨʝʙʝʪʥʠʭ ï ʫ 5-10 ʨʘʟʽʚ.   

ʐʪʫʯʥʽ ʨʠʬʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʜʦʩʠʪʴ ʟʥʘʯʥʝ ʛʽʜʨʦʣʦʛʽʯʥʝ 

ʫʪʚʦʨʝʥʥʷ, ʷʢʝ ʚʧʣʠʚʘʻ ʥʘ ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʫ ʤʘʩʰʪʘʙʽ ʚʩʽʻʾ ʚʦʜʦʡʤʠ ʘʙʦ 

ʚʝʣʠʢʦʾ ʾʾ ʟʦʥʠ. ʂʨʽʤ ʪʦʛʦ, ʱʦ ʰʪʫʯʥʽ ʨʠʬʠ ʚʠʧʦʚʥʶʶʪʴ ʛʦʣʦʚʥʝ ʩʚʦ̒ 

ʧʨʠʟʥʘʯʝʥʥʷ: ʨʽʟʥʦʤʘʥʽʪʷʪʴ ʫʤʦʚʠ ʞʠʪʪʷ ʙʽʦʪʠ ʫ ʧʨʠʙʝʨʝʞʥʽʡ ʟʦʥʽ, ʟʦʢʨʝʤʘ, 

ʧʦʢʨʘʱʫʶʪʴ ʷʢʽʩʪʴ ʞʠʪʪʷ ʰʣʷʭʦʤ ʘʝʨʘʮʽʾ ʚʦʜʠ, ʜʦʜʘʪʢʦʚʦʛʦ ʥʘʜʭʦʜʞʝʥʥʷ 

ʦʙôʻʢʪʽʚ ʞʠʚʣʝʥʥʷ ʽ ʚʠʥʦʩʫ ʧʨʦʜʫʢʪʽʚ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʘʢʦʥʦʤʽʨʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʬʦʨʤ ʥʘʩʝʣʝʥʥ̫ ʙ̔ʦʪʦʧʫ ʨʠʬʫ ʽ ʜʦ ʟʜʽʙʥʦʩʪʽ 

ʦʨʛʘʥʽʟʤʽʚ ʜʦ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʩʘʤʦʦʯʠʱʝʥʥʷ ʚʦʜʠ.  

ʆʙʨʦʩʪʘʥʥʷ ʷʢ ʫ ʧʨʠʨʦʜʥʠʭ, ʪʘʢ ʽ ʫ ʰʪʫʯʥʠʭ ʫʤʦʚʘʭ ʻ ʚʘʞʣʠʚʠʤ 

ʣʘʥʮʶʛʦʤ ʢʨʫʛʦʦʙʽʛʫ ʨʝʯʦʚʠʥ ʽ ʬʘʢʪʦʨʦʤ ʧʦʩʠʣʝʥʥʷ ʩʘʤʦʟʘʭʠʩʥʦʾ ʬʫʥʢʮʽʾ 

ʚʦʜʦʡʤʠ. ʉʘʤʝ ʟ ʮʠʤʠ ʧʨʦʮʝʩʘʤʠ ʧʦʚôʟ̫ʘʥʘ ʙʽʦʧʦʟʠʪʠʚʥʘ ʨʦʣʴ 

ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ ʫ ʤʘʩʠʚʘʭ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʰʪʫʯʥʠʭ 

ʨʠʬʽʚ. 
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ɹʽʦʣʦʛʽʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʰʪʫʯʥʦʛʦ ʨʠʬʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʚʥʷ ʡʦʛʦ 

ʦʙʨʦʩʪʘʥʥʷ. ɺʠʜʽʣʷʶʪʴ 4 ʨʽʚʥʷ ʤʘʩʰʪʘʙʥʦʩʪʽ ʚʧʣʠʚʫ ʘʢʪʠʚʥʠʭ ʟʦʥ ʰʪʫʯʥʦʛʦ 

ʨʠʬʫ ʥʘ ʝʢʦʩʠʩʪʝʤʫ ʚʦʜʦʡʤʠ ʘʙʦ ʾʾ ʟʦʥʠ:  

1. ɸʢʪʠʚʥʽʩʪʴ ʟʦʥʠ ï ʫ ʤʘʩʰʪʘʙʽ ʜʝʢʽʣʴʢʘ ʤʽʣʽʤʝʪʨʽʚ ʚʽʜ ʧʦʚʝʨʭʥʽ 

ʩʫʙʩʪʨʘʪʫ. ʇʝʨʝʚʘʞʘʶʪʴ ʤʽʢʨʦʦʙʨʦʩʪʘʥʥʷ ʟ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʬʣʦʨʠ. ɼʦʤʽʥʫʶʪʴ 

ʧʨʦʮʝʩʠ ʘʜʩʦʨʙʮʽʾ ʽ ʘʜʛʝʟʽʾ, ʱʦ ʚʘʞʣʠʚʝ ʟ ʪʦʯʢʠ ʟʦʨʫ ʟʜʽʡʩʥʝʥʥʷ ʧʨʦʮʝʩʽʚ 

ʦʩʘʜʞʝʥʥʷ ʟʘʚʠʩʣʠʭ ʨʝʯʦʚʠʥ ʽ ʘʢʪʠʚʥʦʾ, ʟʙʘʣʘʥʩʦʚʘʥʦʾ ʟ ʧʨʦʜʫʢʮʽʻʶ, 

ʜʝʩʪʨʫʢʮʽʾ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ-ʜʝʩʪʨʫʢʪʦʨʘʤʠ ʽ 

ʨʝʜʫʮʝʥʪʘʤʠ.  

2. ɸʢʪʠʚʥʽʩʪʴ ʟʦʥʠ ï ʫ ʤʘʩʰʪʘʙʽ ʩʘʥʪʠʤʝʪʨʽʚ. ʇʝʨʝʚʘʞʘʶʪʴ 

ʤʘʢʨʦʬʦʨʤʠ ʦʙʨʦʩʪʘʥʥʷ: ʜʚʦʩʪʫʣʢʦʚʽ ʤʦʣʶʩʢʠ, ʨʘʢʦʧʦʜʽʙʥʽ, ʤʦʭʦʚʘʪʢʠ, 

ʙʽʣʴʰʽʩʪʴ ʟ ʷʢʠʭ ʟʘʚʜʷʢʠ ʧʨʦʮʝʩʫ ʞʠʚʣʝʥʥʷ ʟʜʽʡʩʥʶʻ ʬʽʣʴʪʨʘʮʽʶ ʪʘ 

ʩʝʜʠʤʝʥʪʘʮʽʶ ʟʘʚʠʩʣʠʭ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʪʦʙʪʦ ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʚʽʜ 

ʟʘʙʨʫʜʥʝʥʥʷ. 

3. ɸʢʪʠʚʥʽʩʪʴ ʟʦʥʠ ï ʫ ʤʘʩʰʪʘʙʽ ʤʝʪʨʽʚ. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫʩʢʣʘʜʥʝʥʥʷ 

ʙʽʦʛʝʦʮʝʥʦʟʫ ʦʙʨʦʩʪʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʚʠʪʢʫ ʫ ʧʨʦʩʪʦʨʽ ʫʛʨʫʧʦʚʘʥʴ 

ʧʨʠʢʨʽʧʣʝʥʠʭ ʽ ʧʝʨʝʩʫʚʥʠʭ ʬʦʨʤ, ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ 

ʙʽʦʪʦʧʫ ʽ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʫʤʦʚ ʤʝʰʢʘʥʥʷ. ʇʦʩʠʣʶʻʪʴʩʷ ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ, 

ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ 1 ʽ 2 ʨʽʚʥʽʚ ʘʢʪʠʚʥʦʩʪʽ ʟʦʥ. 

4. ɸʢʪʠʚʥʽʩʪʴ ʟʦʥʠ ï ʫ ʤʘʩʰʪʘʙʽ ʚʦʜʦʡʤʠ ʘʙʦ ʾʾ ʟʦʥʠ. ʌʦʨʤʫʻʪʴʩʷ 

ʙʦ̔ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʦʙôʻʢʪ ʟ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʦʨʛʘʥʽʟʤʽʚ ʙʽʦʮʝʥʦʟʫ ʦʙʨʦʩʪʘʥʥʷ ʽ ʽʟ 

ʟʥʘʯʥʠʤʠ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʷʢʽ ʩʪʘʥʦʚʣʷʪʴʩʷ ʬʘʢʪʦʨʦʤ 

ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ.  

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʦʙʨʦʩʪʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʘʙʽʦʪʠʯʥʠʭ ʽ ʙʽʦʪʠʯʥʠʭ 

ʬʘʢʪʦʨʚ̔. ɼʫʞʝ ʩʠʣʴʥʠʡ ʚʧʣʠʚ ʩʧʨʠʯʠʥʷʶʪʴ ʤʽʩʮʝʚʽ ʛʽʜʨʦʣʦʛʽʯʥʽ ʽ ʙʽʦʣʦʛʽʯʥʽ 

ʬʘʢʪʦʨʠ, ʾʭ ʟʤʽʥʘ ʽ ʪʨʠʚʘʣʽʩʪʴ ʜʽʾ. ʅʝ ʘʙʠʷʢʫ ʨʦʣʴ ʛʨʘʻ ʤʘʪʝʨʽʘʣ ʧʽʜʚʦʜʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ. ʊʦʤʫ ʦʙʨʦʩʪʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʽ ʫ ʚʠʛʣʷʜʽ ʤʘʣʦ ʧʨʠʤʽʪʥʦʾ ʧʣʽʚʢʠ 

ʙʘʢʪʝʨʽʡ, ʽ ʪʚʝʨʜʦʛʦ ʙʘʛʘʪʦʷʨʫʩʥʦʛʦ ʦʙʨʦʩʪʫ ʜʦ 100 ʢʛ/ʤ2.  

ɺʩʪʘʥʦʚʣʝʥʦ [39], ʱʦ ʥʘʡʙʽʣʴʰʘ ʱʽʣʴʥʽʩʪʴ ʦʙʨʦʩʪʘʥʥʷ ʤʦʣʶʩʢʘʤʠ 

ʜʦʩʷʛʘʻʪʴʩʷ ʥʘ ʙʝʪʦʥʥʽʡ ʧʦʚʝʨʭʥʽ ʤʘʩʠʚʥʠʭ ʽ ʬʘʩʦʥʥʠʭ ʙʣʦʢʽʚ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 



42 

ʢʘʤôʷʥʦʛʦ ʥʘʢʠʜʘʥʥʷ. ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʥʘ ʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ 

ʫʪʚʦʨʶʻʪʴʩʷ ʙʽʣʴʰ ʧʦʪʫʞʥʠʡ ʙʽʦʬʽʣʴʪʨ ̔ ʙʽʣʴʰʠʡ ʧʨʠʨʦʜʦʟʘʭʠʩʥʠʡ ʝʬʝʢʪ. 

ɺʽʜʥʦʩʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ ʫ ʧʨʦʮʝʩʘʭ ʩʘʤʦʦʯʠʱʝʥʥʷ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʘʪʝʨʽʘʣʫ ʩʧʽʚʚʽʜʥʦʩʠʪʴ ʙʝʪʦʥʥʫ ʢʣʘʜʢʫ ʜʘʤʙʠ, ʥʘʢʠʜʘʥʥʷ 

ʙʝʪʦʥʥʠʭ ʬʘʩʦʥʥʠʭ ʙʣʦʢʽʚ, ʥʘʢʠʜʘʥʥʷ ʙʝʪʦʥʥʠʭ ʤʘʩʠʚʽʚ ʽ ʢʘʤôʷʥʦʛʦ 

ʥʘʢʠʜʘʥʥʷ ʷʢ 19:10:8:1 ʚʽʜʧʦʚʽʜʥʦ. 

ʇʦʟʠʪʠʚʥʘ ʟʥʘʯʫʱʽʩʪʴ ʰʪʫʯʥʦʛʦ ʨʠʬʫ ʟʘʩʥʦʚʘʥʘ ʚ ʦʩʥʦʚʥʦʤʫ ʥʘ ʡʦʛʦ 

ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʽ ʙʽʦʣʦʛʽʯʥʠʭ ʝʬʝʢʪʘʭ. ʆʙʫʤʦʚʣʝʥʦ ʮʝ ʟʘʛʘʣʴʥʠʤ ʷʚʠʱʝʤ 

ʜʣʷ ʫʩʽʭ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʤʝʰʢʘʶʪʴ ʥʘ ʨʦʟʜʽʣʽ ʬʘʟ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʬʘʟ 

ʚʦʜʘ ï ʪʚʝʨʜʘ ʨʝʯʦʚʠʥʘ, ʷʚʠʱʝʤ ̔ʥʪʝʥʩʠʬʽʢʘʮʽʾ ʬʽʟʠʯʥʠʭ ʽ ʙʽʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʷʢʝ ʥʘʟʠʚʘʻʪʴʩʷ çʟʛʫʱʝʥʥʷ ʞʠʪʪʷè. 

ʑʦʜʦ ʙʽʦʣʦʛʽʯʥʠʭ ʝʬʝʢʪʽʚ ʚʽʜ ʩʘʤʦʦʯʠʱʝʥʥʷ, ʪʦ ʚʦʥʠ ʦʙʫʤʦʚʣʝʥʽ 

ʬʦʨʤʫʚʘʥʥʷʤ ʥʘ ʜʦʜʘʪʢʦʚʽʡ ʧʣʦʱʽ ʧʽʜʚʦʜʥʽʡ ʧʦʚʝʨʭʥʽ ʛʽʜʨʦʩʧʦʨʫʜ ʧʦʩʝʣʝʥʴ 

ʙʽʦʣʦʛʽʯʥʠʭ ʦʨʛʘʥʽʟʤʽʚ ʬʘʫʥʠ ʦʙʨʦʩʪʘʥʥʷ ̔ ʬʣʦʨʠ ʟʘʨʦʩʪʘʥʥʷ. ɹʽʣʴʰʽʩʪʴ ʟ 

ʧʨʠʢʨʽʧʣʝʥʠʭ ʬʦʨʤ ʙʝʟʭʨʝʙʝʪʥʠʭ ʦʨʛʘʥʽʟʤʽʚ ʻ ʬʽʣʴʪʨʘʪʦʨʘʤʠ ʧʦ ʪʠʧʫ 

ʞʠʚʣʝʥʥʷ ʽ ʪʦʤʫ ʘʢʪʠʚʥʠʤʠ ʫʯʘʩʥʠʢʘʤʠ ʧʨʦʮʝʩʫ ʩʘʤʦʦʯʠʱʝʥʥʷ ʚʦʜ ʚʽʜ 

ʨʦʟʯʠʥʝʥʠʭ ʪʘ ʟʘʚʠʩʣʠʭ ʨʝʯʦʚʠʥ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʚʽʜ ʦʨʛʘʥʽʯʥʦʛʦ ʽ ʥʘʬʪʦʚʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ, ʽʦʥʽʚ ʢʘʣɹʮʽʶ, ʪʦʱʦ. ɺʥʘʩʣʽʜʦʢ ʟʘʨʦʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʨʠʬʫ 

ʟʘʥʫʨʝʥʠʤʠ ʤʘʢʨʦʬʽʪʥʠʤʠ ʨʦʩʣʠʥʘʤʠ, ʜʦʩʷʛʘʻʪʴʩʷ ʝʬʝʢʪ çʙʽʦʧʣʘʪʦè, ʽ ʨʠʬ 

ʨʘʟʦʤ ʽʟ ʦʙʨʦʩʪʘʥʥʷʤ ʩʪʘʥʦʚʠʪʴʩʷ ʝʣʝʤʝʥʪʦʤ ʙʽʦʪʠʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʩʘʤʦʦʯʠʱʝʥʥʷ ʚʦʜʦʡʤʠ ʚʽʜ ʙʽʦʛʝʥʥʦʛʦ ʽ ʦʨʛʘʥʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ. 

ʇʽʜʚʠʱʝʥʥʷ ʧʦʟʠʪʠʚʥʦʩʪʽ ʚʽʜ ʩʧʦʨʫʜʞʝʥʥʷ ʰʪʫʯʥʠʭ ʨʠʬʽʚ ʤʦʞʝ 

ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʟʘ ʨʘʭʫʥʦʢ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʽ ʚʠʚʯʝʥʥʷ ʫʩʽʭ ʩʢʣʘʜʦʚʠʭ ʮʴʦʛʦ 

ʷʚʠʱʘ, ʷʢ ʞʠʚʦʾ, ʪʘʢ ʽ ʥʝʞʠʚʦʾ ʧʨʠʨʦʜʠ, ʚ ʥʘʧʨʷʤʢʫ ʾʭ ʟʙʘʣʘʥʩʫʚʘʥʥʷ ʤʽʞ 

ʩʦʙʦʶ ʽ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʥʝʦʙʭʽʜʥʽ ʢʦʤʧʣʝʢʩʥʽ ʤʦʥʽʪʦʨʠʥʛʦʚʽ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ.  

ɹʽʦʣʦʛʽʯʥʽ ʥʘʩʣʽʜʢʠ ʩʧʦʨʫʜʞʝʥʥʷ çʰʪʫʯʥʠʭ ʨʠʬʽʚè ʜʣʷ ʚʦʜʥʦʛʦ ʦʙôʻʢʪʫ 

ʜʫʞʝ ʚʘʞʣʠʚʽ. ɺʦʥʠ ʧʨʦʷʚʣʷʶʪʴʩʷ ʫ ʟʙʽʣʴʰʝʥʥʽ ʪʘʢʩʦʥʦʤʽʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ 

ʚʦʜʥʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʚ ʘʢʪʠʚʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʧʨʦʜʫʢʮʽʾ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʽ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʾʾ ʧʦ ʭʘʨʯʦʚʠʤ ʣʘʥʮʶʛʘʤ. ɿʥʘʯʥʘ ʨʦʣʴ ʤʦʣʶʩʢʽʚ ʦʙʨʦʩʪʘʥʥʷ ʚ 
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ʦʯʠʱʝʥʥʽ ʚʦʜʠ ʚʽʜ ʦʨʛʘʥʽʯʥʦʛʦ ʽ ʥʘʬʪʦʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ 

ʬʽʣʴʪʨʘʮʽʾ ʽ ʩʝʜʠʤʝʥʪʘʮʽʾ ʟʘʚʠʩʣʠʭ ʨʝʯʦʚʠʥ, ʢʦʥʮʝʥʪʨʫʚʘʥʥʷ ʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʾʭ ʫ ʬʦʨʤʠ, ʱʦ ʣʝʛʢʦ ʧʽʜʜʘʶʪʴʩʷ ʙʘʢʪʝʨʽʘʣʴʥʦʤʫ ʨʦʟʢʣʘʜʫ.  

ɼʣ̫ ʟʜʽʡʩʥʝʥʥʷ ʙʽʦʧʦʟʠʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʚʦʜʥʫ ʝʢʦʩʠʩʪʝʤʫ 

ʛʽʜʨʦʜʠʥʘʤʽʯʥʘ ʩʠʩʪʝʤʘ ʰʪʫʯʥʦʛʦ ʨʠʬʫ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʜʦʙʨʠʡ 

ʚʦʜʦʦʙʤʽʥ ʽ ʚʟʘʻʤʦʜʽʶ ʘʚʪʦʪʨʦʬʥʦʛʦ, ʛʝʪʝʨʦʪʨʦʬʥʦʛʦ ʙʣʦʢʽʚ ʦʙʨʦʩʪʘʥʥʷ ʽʟ 

ʟʦʚʥʽʰʥʽʤ ʦʪʦʯʝʥʥʷʤ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽʟ ʚʠʥʦʩʦʤ ʤʝʪʘʙʦʣʽʪʽʚ ʽ ʧʨʠʚʥʝʩʝʥʥ̫ʤ ʾʞʽ 

ʟ ʚʦʜʦʶ.  

ɽʢʦʣʦʛʽʯʥʽ ʥʘʩʣʽʜʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʦʡ ʘʙʦ ʽʥʰʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʰʪʫʯʥʦʛʦ 

ʨʠʬʫ ʦʮʽʥʶʶʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʙʘʣʘʥʩʦʚʘʥʦʩʪʽ ʧʨʦʮʝʩʽʚ 

ʙʽʦʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʽ ʜʝʩʪʨʫʢʮʽʾ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʥʘ ʧʽʜʚʦʜʥʽʡ ʧʦʚʝʨʭʥʽ, ʱʦ 

ʧʦʪʨʝʙʫʻ ʧʝʚʥʠʭ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʨʦʟʨʘʭʫʥʢʽʚ. 

ʇʨʦʙʣʝʤʘ ʩʘʤʦʦʯʠʱʝʥʥʷ ʤʘʩʠʚʽʚ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʩʪʚʦʨʝʥʥʷʤ 

ʰʪʫʯʥʠʭ ʨʠʬʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʩʪʠʢʫ ʜʝʢʽʣʴʢʦʭ ʥʘʫʢ: ʛʝʦʣʦʛʽʾ, ʛʽʜʨʦʣʦʛʽʾ, 

ʭʽʤʽʾ, ʙʽʦʣʦʛʽʾ ʽ ʻ ʧʠʪʘʥʥʷʤ ʽʥʞʝʥʝʨʥʦʾ ʚʦʜʥʦʾ ʝʢʦʣʦʛʽʾ. ʈʽʰʝʥʥʷ ʙʘʛʘʪʴʦʭ 

ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ, ʱʦ ʚʠʥʠʢʘʶʪɹ ʫ ʟʚôʷʟʢʫ ʟ ʝʢʩʧʣʫʘʪʘʮʽʻʶ ʰʪʫʯʥʠʭ 

ʨʠʬʽʚ, ʤʦʞʣʠʚʝ ʪʽʣʴʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ. ʎʝʡ 

ʧʽʜʭʽʜ ʜʦʧʦʤʘʛʘʻ ʚʠʨʽʰʝʥʥʶ ʧʠʪʘʥʥʷ ʱʦʜʦ ʥʘʧʨʘʚʣʝʥʦʩʪʽ ʚʧʣʠʚʫ ʰʪʫʯʥʠʭ 

ʨʠʬʽʚ ʥʘ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ʱʦ ʥʝʦʙʭʽʜʥʝ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʚʠʟʥʘʯʝʥʥʷ ʜʦʧʫʩʪʠʤʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʘʢʚʘʪʦʨʽʶ.  
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ɺʀʉʅʆɺʂʀ ɼʆ ʇɽʈʐʆɻʆ ʈʆɿɼɯʃʋ 

 

ɸʥʘʣʽʟ ʥʘʧʨʷʤʢʽʚ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ 

ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʧʽʜ ʚʧʣʠʚʦʤ ʧʨʠʨʦʜʥʠʭ, ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ: 

1. ʉʫʤʽʩʥʘ ʜʽʷ ʧʨʠʨʦʜʥʠʭ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʫʻ 

ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʪʘ ʩʪʘʥʫ ʾʭ 

ʝʢʦʩʠʩʪʝʤʠ, ʱʦ ʧʦʪʨʝʙʫʻ ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʠʟʥʘʯʝʥʥʷ 

ʯʠʥʥʠʢʽʚ, ʷʢʽ ʧʨʠʟʚʦʜ̫ʪʴ ʜʦ ʟʤʽʥʠ ʾʭ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ. 

2. ʆʙôʻʢʪʠʚʥʘ ʦʮʽʥʢʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʤʦʞʣʠʚʘ 

ʣʠʰʝ ʟʘ ʫʤʦʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʦʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ, ʱʦ ʚʢʣʶʯʘʻ ʛʽʜʨʦʣʦʛʽʯʥʽ, 

ʛiʜʨʦʭiʤiʯʥʽ ʪʘ ʛiʜʨʦʙiʦʣʦʛiʯʥʽ ʯʠʥʥʠʢʠ, ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʨʝʟʫʣʴʪʘʭ 

ʤʦʥʽʪʦʨʠʥʛʫ. ɻʽʜʨʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʧʦʭʦʜʞʝʥʥʷ, 

ʧʦʰʠʨʝʥʥʷ, ʨʦʟʚʠʪʦʢ ʽ ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʨʝʞʠʤ ʦʟʝʨ, ʛiʜʨʦʭiʤiʯʥʽ ʤʝʪʦʜʠ ï 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʝʨʝʚʘʞʥʦ ʧʨʦ ʩʫʯʘʩʥʠʡ ʧʨʠʨʦʜʥʠʡ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʡ 

ʚʧʣʠʚ ʥʘ ʚʦʜʦʡʤʠ i ʚʦʜʦʪʦʢʠ, ʛiʜʨʦʙiʦʣʦʛiʯʥi ʤʝʪʦʜʠ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪɹ 

ʦʮʽʥʠʪʠ ʚʽʜʧʦʚʽʜʥʫ ʨʝʘʢʮʽʶ ʙʽʦʪʠ ʥʘ ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʚʧʣʠʚʽʚ 

ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʯʘʩʫ.  

3. ɸʥʘʣʽʟ ʧʨʦʙʣʝʤ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʚ ʟʦʥʽ ʚʧʣʠʚʫ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʜʦʟʚʦʣʠʚ ʚʠʟʥʘʯʠʪʠ ʦʩʥʦʚʥʽ ʧʨʠʨʦʜʥʽ ʪʘ 

ʘʥʪʨʦʧʦʛʝʥʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪɹ ʥʘ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ. 

ɺʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʚʠʟʥʘʯʝʥʥʽ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ ʪʘ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ  ̔ ʦʮʽʥʢʠ ʾʭ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ, ʷʢʦʩʪʽ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ʷʢ ʩʝʨʝʜʦʚʠʱʘ ʽʩʥʫʚʘʥʥʷ ʛiʜʨʦʙiʦʥʪiʚ, ʩʫʢʫʧʥʠʡ ʝʬʝʢʪ 

ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʚʧʣʠʚʫ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʚʩʪʘʥʦʚʣʝʥʥʽ ʚʠʥʠʢʥʝʥʥʷ 

ʧʨʠʯʠʥ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜ ʪʘ ʚʠʟʥʘʯʝʥʥʽ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʮʝʩʫ ʩʘʤʦʦʯʠʱʝʥʥʷ. 

4. ɺʽʜʟʥʘʯʝʥʦ, ʱʦ ʦʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʨʝʟʝʨʚʠ ʩʘʤʦʦʯʠʱʝʥʥʷ ʙʽʣʴʰʦʩʪʽ 

ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʻ ʽʩʪʦʪʥʦ ʚʠʩʥʘʞʝʥʠʤʠ; ʷʢʽʩʪʴ ʩʘʤʦʦʯʠʱʝʥʥʷ, ʷʢ 

ʝʢʦʩʠʩʪʝʤʥʦʾ ʧʦʩʣʫʛʠ, ʻ ʥʝʚʠʩʦʢʦʶ. ɯʩʥʫʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʟʘʩʦʙʽʚ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʩʘʤʦʦʯʠʱʝʥʥʷ, ʷʢ ʫ ʧʨʠʨʦʜʥʠʭ, ʪʘʢ ʽ ʫ ʥʘʧʽʚʧʨʠʨʦʜʥʠʭ 
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ʫʤʦʚʘʭ, ʧʨʦʪʝ ʥʘ ʧʨʘʢʪʠʮʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʣʠʰʝ ʜʫʞʝ ʦʙʤʝʞʝʥʠʡ ʾʭ ʥʘʙʽʨ. 

ʍʦʯʘ ʧʠʪʘʥʥʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʪʘ ʨʦʟʨʦʙʢʠ ʰʣ̫ ʭʽʚ 

ʥ̔ʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʽʚ ʩʘʤʦʦʯʠʱʝʥʥʷ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʝɦ ʥʝ ʜʦʩʪʘʪʥʴʦ 

ʚʠʚʯʝʥʽ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ʽ ʧʽʜʭʦʜʽʚ ʤʦʞʝ ʽʩʪʦʪʥʦ ʦʥʦʚʠʪʠ 

ʟʥʘʥʥʷ ʫ ʮʽʡ ʛʘʣʫʟʽ.  

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʜʘʥʠʤ ʨʦʟʜʽʣʦʤ 

ʥʘʚʝʜʝʥʦ ʫ ʧʫʙʣʽʢʘʮʽʷʭ: [37, 38, 39]. 
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ʈʆɿɼɯʃ 2 

ʇʈʀʈʆɼʅɯ ʊɸ ɸʅʊʈʆʇʆɻɽʅʅɯ ʏʀʅʅʀʂʀ ʌʆʈʄʋɺɸʅʅʗ 

ɽʂʆʃʆɻɯʏʅʆɻʆ ʉʊɸʅʋ ʆɿɽʈ ʃʀʄɸʅʉʔʂʆɰ ɻʈʋʇʀ ʊɸ ɼɯʃʗʅʂʀ 

ʈɯʏʂʀ ʉɯɺɽʈʉʔʂʀʁ ɼʆʅɽʎʔ 

 

ɿ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʱʦ 

ʨʦʟʤʽʱʝʥʽ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʙôʻʢʪʽʚ, ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʟʝʨ 

ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʜʽʣʷʥʢʠ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ. ʄʝʪʦʜʦʣʦʛʽʯʥʦʶ 

ʦʩʥʦʚʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʝʢʦʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ 

ʦʩʦʙʣʠʚʦʩʪʽ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʧʽʜ ʚʧʣʠʚʦʤ ʧʨʠʨʦʜʥʠʭ ʪʘ 

ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ 

ɼʣ̫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ʱʦ 

ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʟʦʥʽ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ, ʥʝʦʙʭʽʜʥʠʤ ʻ ʚʠʨʽʰʝʥʥʷ ʧʝʚʥʠʭ 

ʟʘʜʘʯ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʚʨʘʭʫʚʘʪʠ, ʷʢ ʧʨʠʨʦʜʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʨʠʪʦʨʽʾ ʪʘʢ ʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʚʧʣʠʚʫ ʪʝʭʥʦʛʝʥʥʦʛʦ ʦʙôʻʢʪʫ. ʋ ʨʦʙʦʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʽ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʚ ʟʦʥʽ 

ʚʧʣʠʚʫ ʝʥʝʨʛʝʪʠʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. 

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ ʦʮʽʥʦʢ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʚʧʣʠʚʫ ʥʘ ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʠ, ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʧʦʰʫʢ ʟʘ ʾʭ ʜʦʧʦʤʦʛʦʶ 

ʦʧʪʠʤʘʣʴʥʠʭ ʬʦʨʤ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʻ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ 

ʥʘʧʨʷʤʢʽʚ ʜʦʩʣʽʜʞʝʥʴ. 

ʆʙʩʪʝʞʝʥʥʷ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʜʦʟʚʦʣʠʣʦ ʧʨʦʩʪʝʞʠʪʠ ʟʘ ʟʤʽʥʘʤʠ 

ʛʽʜʨʦʭʽʤʽʯʥʦʛʦ, ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ʚʽʜ ʦʟʝʨʘ ʉʚʽʪʣʠʯʥʝ ʜʦ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʪʘ ʚʠʟʥʘʯʠʪʠ ʩʧʨʦʤʦʞʥʽʩʪʴ ʚʦʜʥʠʭ ʦʙô̒ʢʪ̔ʚ ʜʦ 

ʩʘʤʦʦʯʠʱʝʥʥʷ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʥʝʦʙʭʽʜʥʠʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘ 

ʫʤʦʚ ʚʠʢʦʥʘʥʥ ̫ʢʦʤʧʣʝʢʩʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʨʘʡʦʥʽ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʚʨʘʭʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʚʧʣʠʚʫ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʦʙôʻʢʪʫ ʪʘ ʧʨʠʨʦʜʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʨʠʪʦʨʽʾ. ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 
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ʜʦʟʚʦʣʠʣʠ ʚʠʟʥʘʯʠʪʠ ʩʪʫʧʽʥʴ ʟʘʙʨʫʜʥʝʥʦʩʪʽ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ, ʾʭ 

ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʘʤʦʦʯʠʱʝʥʥʷ, ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʪʝʭʥʦʛʝʥʥʠʡ ʚʧʣʠʚ ɿʤʽʾʚʩʴʢʦʾ 

ʊɽʉ ʥʘ ʦʟʝʨʘ ʪʘ ʚʠʟʥʘʯʠʪʠ ʚʧʣʠʚ ʦʩʪʘʥʥʽʭ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ 

ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ. 

 

2.1 ɽʪʘʧʠ ʧʨʦʚʝʜʝʥʥʷ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ ʬʦʨʤʫʚʘʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʚʦʜ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ 

 

ʋ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʽʩʥʫʶʯʦʛʦ ʜʦʩʚʽʜʫ 

ʚʠʚʯʝʥʥʷ ʧʨʦʮʝʩʽʚ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʪʘ 

ʟʜʘʪʥʦʩʪʽ ʾʭ ʜʦ ʩʘʤʦʦʯʠʱʝʥʥʷ, ʨʦʟʛʣʷʥʫʪʠʡ ʫ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ. 

ʄʝʪʦʜʦʣʦʛʽʯʥʦʶ ʦʩʥʦʚʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʝʢʦʩʠʩʪʝʤʥʠʡ 

ʧʽʜʭʽʜ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʦʩʦʙʣʠʚʦʩʪʽ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʧʽʜ 

ʚʧʣʠʚʦʤ ʧʨʠʨʦʜʥʠʭ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ [50, 51]. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʊɽʉ 

ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʚʠʢʦʥʫʶʯʠ ʥʘʩʪʫʧʥʽ ʧʦʩʣʽʜʦʚʥʽ ʝʪʘʧʠ (ʨʠʩ. 2.1):  

1) ʟʙʽʨ, ʦʙʨʦʙʢʘ, ʘʥʘʣʽʟ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʽ ʫʩʝʨʝʜʥʝʥʥʷ ʚʝʣʠʯʠʥ ʢʦʞʥʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʚʦʜʥʦʛʦ ʦʙô̒ ʢʪʘ ʟʘ ʦʙʨʘʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ;  

2) ʢʦʨʝʣʷʮʽʡʥʠʡ ʪʘ ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ  ʨʦʣʽ ʟʦʚʥʽʰʥʽʭ 

ʚʧʣʠʚʽʚ ʪʘ ʚʥʫʪʨʽʰʥʴʦʚʦʜʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʬʦʨʤʫʚʘʥʥʽ ʷʢʦʩʪʽ ʚʦʜʠ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʥʘ ʦʩʥʦʚʽ ʙʘʛʘʪʦʨʽʯʥʠʭ ʜʘʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʛʽʜʨʦʭʽʤʽʯʥʠʭ 

ʪʘ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ; 

3) ʦʮʽʥʢʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʧʨʽʦʨʠʪʝʪʥʠʭ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ ʪʘ ʩʘʤʦʦʯʠʩʥʦʾ ʟʜʘʪʥʦʩʪʽ ʚʦʜ; 

4) ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʥʦʟʥʦʾ ʤʦʜʝʣʽ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʟʤʽʥ ʛʽʜʨʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʨʽʚʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ 

ʟʘ ʤʝʪʦʜʦʤ ʍʦʣʴʪʘ;  

5) ʇʦʙʫʜʦʚʘ ʤʘʩʦ-ʙʘʣʘʥʩʦʚʦʾ ʤʦʜʝʣʽ ʚʦʜʥʦʾ ʝʢʦʩʠʩʪʝʤʠ ʜʣʷ  ʦʮʽʥʢʠ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʪʘ ʧʨʠʨʦʜʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʠ, ʱʦ ʚʢʣʶʯʘʻ ʚʧʣʠʚ 
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ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʘ ʧʨʦʤʠʩʣʦʚʠʭ ʩʪʽʯʥʠʭ ʚʦʜ, ʩʪʦʢʫ ʟ ʚʠʱʝ ʨʦʟʪʘʰʦʚʘʥʦʛʦ 

ʚʦʜʥʦʛʦ ʦʙôʻʢʪʫ, ʧʦʚʝʨʭʥʝʚʦʛʦ ʪʘ ʧʽʜʟʝʤʥʦʛʦ ʩʪʦʢʫ ʟ ʧʣʦʱʽ ʚʦʜʦʟʙʦʨʫ, 

ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ, ʚʠʢʠʜʽʚ ʊɽʉ; 

6) ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʙʝʟʧʝʢʠ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʝʥʝʨʛʝʪʠʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. 

 

 

ʈʠʩʫʥʦʢ 2.1 ï ɸʣʛʦʨʠʪʤ ʧʦʩʣʽʜʦʚʥʠʭ ʜʽʡ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʙʝʟʧʝʢʠ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʝʥʝʨʛʝʪʠʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ  

 

ɻʦʣʦʚʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʬʦʨʤʫʚʘʥʥʷ 

ʷʢʦʩʪʽ ʚʦʜ ʦʟʝʨ ʃʠʤʘʥʩʢɹʦʾ ʛʨʫʧʠ (ʉʫʭʠʡ ʃʠʤʘʥ, ʉʚʽʪʣʠʯʥʝ, ʂʦʤʠʰʫʚʘʪʝ, 
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ʏʘʡʢʘ, ʃʠʯʦʚʝ) ʪʘ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ (ʚʽʜ ʩ. ʏʝʨʢʘʩʴʢʠʡ ɹʠʰʢʠʥ ʚʥʠʟ ʟʘ 

ʪʝʯʽʻʶ ʜʦ ʩʤʪ. ʏʝʨʚʦʥʠʡ ɼʦʥʝʮʴ) ʚ ʟʦʥʽ ʚʧʣʠʚʫ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʴ ʫ ʪʨʠ ʝʪʘʧʠ: ʧʽʜʛʦʪʦʚʯʠʡ, ʧʦʣʴʦʚʠʡ ʪʘ 

ʘʥʘʣʽʪʠʯʥʠʡ. ʇʨʦʪʷʛʦʤ ʧʽʜʛʦʪʦʚʯʦʛʦ ʝʪʘʧʫ ʧʨʦʚʦʜʠʣʦʩʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʚʠʙʦʨʫ ʤʽʩʮʴ ʚʽʜʙʦʨʫ ʧʨʦʙ ʟ ʤʝʪʦʶ ʦʭʦʧʠʪʠ ʪʘ ʧʦʩʣʽʜʦʚʥʦ ʧʨʦʩʪʝʞʠʪʠ ʟʘ 

ʟʤʽʥʘʤʠ ʛʽʜʨʦʭʽʤʽʯʥʦʛʦ, ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ʚʽʜ ʦʟʝʨʘ ʉʚʽʪʣʠʯʥʝ ʜʦ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʪʘ ʚʠʟʥʘʯʠʪʠ ʩʧʨʦʤʦʞʥʽʪʴ ʚʦʜʥʠʭ ʦʙô̒ʢʪ̔ʚ ʜʦ 

ʩʘʤʦʦʯʠʱʝʥʥʷ.  

ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʨʷʜ ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʜʽʣʷʥʢʠ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮ,ɹ ʟʘ 

ʫʯʘʩʪʶ ʘʚʪʦʨʘ, ʫ 2016ï2018 ʨʦʢʘʭ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʮʠʭ ʨʦʙʽʪ ʚʽʜʦʙʨʘʞʝʥʦ 

ʫ ʨʦʙʦʪʘʭ [52, 53]. ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʦʙ ʚʦʜʠ ʩʢʣʘʜʘʣʘ 140 ʟʨʘʟʢʽʚ; ʜʦʥʥʠʭ 

ʚʽʜʢʣʘʜʽʚ ï 70; ʟʨʘʟʢʽʚ ʙʽʦʪʠ ï 225, ʝʣʝʤʝʥʪʦʚʠʟʥʘʯʝʥʴ ï 2240. ɼʣʷ ʦʙʨʦʙʢʠ 

ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʘʥʦ ʭʽʤʽʯʥʽ, ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʪʘ 

ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ [54ï56]. 

ʇʨʦʪʷʛʦʤ ʪʨʝʪɹʦʛʦ ʝʪʘʧʫ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʘʨʭʽʚʥʽ ʤʘʪʝʨʽʘʣʠ ʪʘ 

ʤʘʪʝʨʽʘʣʠ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʦʟʝʨ 

ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʟʘ 

ʧʝʨʽʦʜ ʟ 1995 ʨ. ʧʦ 2018 ʨʨ. 

ɹʘʟʫ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʭ ʜʘʥʠʭ, ʥʘ ʦʩʥʦʚʽ ʷʢʦʾ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʨʦʟʨʘʭʫʥʢʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʬʦʨʤʦʚʘʥʦ ʥʘ ʬʦʥʜʦʚʠʭ ʤʘʪʝʨʽʘʣʘʭ [57] ʪʘ ʜʦʧʦʚʥʝʥʦ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ.  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʽʦʨʠʪʝʪʥʠʭ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ ʥʘ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ 

ʛʨʫʧʠ ʦʟʝʨ ʪʘ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʚʠʢʦʨʠʩʪʘʥʦ 

ʤʝʪʦʜʠ ʝʢʦʣʦʛʽʯʥʦʾ ʦʮʽʥʢʠ (ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ, ʘʥʘʣʽʟʫ, ʢʣʘʩʠʬʽʢʘʮʽʾ).  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʦʣʽ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ ʪʘ ʚʥʫʪʨʽʰʥʴʦʚʦʜʥʠʭ ʧʨʦʮʝʩʽʚ 

ʫ ʬʦʨʤʫʚʘʥʥʽ ʷʢʦʩʪʽ ʚʦʜʠ ʚ ʦʟʝʨʘʭ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜʠ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʪʘ 

ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ [58, 59]. 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʥʦʟʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʪʘ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ 
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ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜ ʍʦʣʴʪʘ [60, 61]. 

ɹʘʣʘʥʩʦʚʠʡ ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʦʮʽʥʢʠ ʪʝʭʥʦʛʝʥʥʦʛʦ (ʥʘʜʭʦʜʞʝʥʥʷ 

ʛʦʩʧʦʜʘʨʯʦ-ʧʦʙʫʪʦʚʠʭ ʪʘ ʧʨʦʤʠʩʣʦʚʦ-ʟʣʠʚʦʚʠʭ ʩʪʽʯʥʠʭ ʚʦʜ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ 

ʪʘ ʩʤʪ. ʉʣʦʙʦʞʘʥʩʴʢʝ) ʪʘ ʧʨʠʨʦʜʥʦʛʦ ʚʧʣʠʚʫ (ʬʽʣʴʪʨʘʮʽʡʥʽ ʚʪʨʘʪʠ ʽʟ ʦʟʝʨʘ) 

ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʽ ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʠ [62, 63]. 

ʈʦʟʨʘʭʫʥʢʠ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʛʨʘʬʽʯʥʫ ʚʽʟʫʘʣʽʟʘʮʽʶ ʚʠʢʦʥʘʥʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʠʢʣʘʜʥʦʾ ʧʨʦʛʨʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ Microsoft 

Excel. ɼʣʷ ʧʦʙʫʜʦʚʠ ʢʦʨʝʣʷʮʽʡʥʠʭ ʪʘ ʧʨʦʛʥʦʟʥʠʭ ʤʦʜʝʣʝʡ ʚʠʢʦʨʠʩʪʘʥʘ 

ʧʨʦʛʨʘʤʘ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ STATISTICA 10.  

ɿʘ ʜʦʧʦʤʦʛʦʶ ʟʘʟʥʘʯʝʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʨʘʭʦʚʘʥʦ ʚʧʣʠʚ 

ʧʨʠʨʦʜʥʦʾ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʩʢʣʘʜʦʚʦʾ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʽʜ ʯʘʩ 

ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ ʟʘʭʦʜʽʚ, ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ ʦʟʝʨ ʽ ʟʘʧʦʙʽʛʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ. 

 

2.1.1 ɺʠʙʽʨ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʜʽʣʷʥʦʢ ʜʦʩʣʽʜʞʝʥʴ 

 

ʊʝʨʠʪʦʨʽʷ ʥʘʚʢʦʣʦ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʫ ʨʘʜʽʫʩʽ 21 ʢʤ ʚʚʘʞʘʻʪʴʩʷ ʟʦʥʦʶ 

ʥʘʷʚʥʦʛʦ ʚʧʣʠʚʫ, ʪʝʨʠʪʦʨʽʷ ʫ ʨʘʜʽʫʩʽ 30 ʢʤ ï ʟʦʥʦʶ ʤʦʞʣʠʚʦʛʦ ʚʧʣʠʚʫ 

ʧʽʜʧʨʠʻʤʩʪʚʘ. ɺʦʜʥʽ ʦʙôʻʢʪʠ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʥʘ ʷʢʠʭ ʧʨʦʚʦʜʠʣʠʩʴ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʪʨʘʧʣʷʶʪʴ ʜʦ ʟʦʥʠ ʷʚʥʦʛʦ ʚʧʣʠʚʫ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʦʩʢʽʣʴʢʠ ʚʩʽ 

ʧʦʪʨʘʧʣʷʶʪʴ ʜʦ ʢʦʣʘ ʨʘʜʫ̔ʩʦʤ 7,7 ʢʤ ʚʽʜ ʜʞʝʨʝʣʘ ʚʠʢʠʜʫ. ʅʘʡʙʣʠʞʯʘ 

ʚʽʜʩʪʘʥʴ ʜʦ ʙʝʨʝʛʦʚʦʾ ʣʽʥʽʾ ʦʟ. ʉʚʽʪʣʠʯʥʝ ʚʽʜ ʪʨʫʙ ʝʥʝʨʛʦʙʣʦʢʽʚ ʩʪʘʥʦʚʠʪʴ 

ʙʣʠʟʴʢʦ 4,7 ʤ, ʜʦ ʦʟ. ʏʘʡʢʘ ʚʽʜʩʪʘʥʴ ʩʪʘʥʦʚʠʪʴ 4,63 ʢʤ, ʜʦ ʃʠʯʦʚʦʛʦ ï 6,5 ʢʤ 

(ʤʽʩʮʝ ʩʢʠʜʫ ʩʪʽʯʥʠʭ ʚʦʜ ʟ ʏʘʡʢʘ), ʽ ʜʦ ʤʽʩʮʷ ʚʧʘʜʽʥʥʷ ʚ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ 

7,3 ʢʤ. ʅʘʡʚʽʜʜʘʣʝʥʽʰʦʶ ʻ ʟʘʭʽʜʥʘ ʙʝʨʝʛʦʚʘ ʣʽʥʽʷ ʫʨ. ʂʦʤʠʰʫʚʘʪʦʛʦ, ʚʽʜʩʪʘʥʴ 

ʜʦ ʥʝʾ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 7,65 ʢʤ.  

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜ ʚʠʙʽʨʢʦʚʦʛʦ 

ʦʙʩʪʝʞʝʥʥʷ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ, ʟʘ ʨʘʭʫʥʦʢ ̫ʢʦʛʦ 

ʚʽʜʙʠʨʘʣʠʩʴ ʧʨʦʙʠ ʫ ʪʦʯʢʘʭ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʨʽʟʥʠʭ ʜʽʣʷʥʢʘʭ ʚʦʜʥʦʛʦ 
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ʦʙô̒ ʢʪʘ. ʇʫʥʢʪʠ ʧʨʦʙʦʚʽʜʙʦʨʫ ʙʫʣʦ ʨʦʟʪʘʰʦʚʘʥʦ ʫ ʤʽʩʮʷʭ, ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʥʘʡʙʽʣʴʰ ʪʠʧʦʚʽ ʙʽʦʪʦʧʠ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʦʟʝʨ. ʊʦʯʢʠ ʚʽʜʙʦʨʫ 

ʨʦʟʪʘʰʦʚʘʥʽ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʦʭʦʧʠʪʠ ʪʘ ʧʦʩʣʽʜʦʚʥʦ ʧʨʦʩʪʝʞʠʪʠ ʟʘ ʟʤʽʥʘʤʠ 

ʛʽʜʨʦʭʽʤʽʯʥʦʛʦ, ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ʚʽʜ ʦʟʝʨʘ ʉʚʽʪʣʠʯʥʝ ʜʦ ʨ. 

ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʪʘ ʚʠʟʥʘʯʠʪʠ ʩʧʨʦʤʦʞʥʽʩʪʴ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʜʦ 

ʩʘʤʦʦʯʠʱʝʥʥʷ [64].  

ɺʠʙʽʨ ʧʫʥʢʪʽʚ ʧʨʦʚʦʜʠʚʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ. ʊʦʯʢʠ ʚʽʜʙʦʨʫ ʨʦʟʪʘʰʦʚʘʥʽ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ 

ʦʭʦʧʠʪʠ ʪʘ ʧʦʩʣʽʜʦʚʥʦ ʧʨʦʩʪʝʞʠʪʠ ʟʘ ʟʤʽʥʘʤʠ ʛʽʜʨʦʭʽʤʽʯʥʦʛʦ, 

ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ʚʽʜ ʦʟʝʨʘ ʉʚʽʪʣʠʯʥʝ ʜʦ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʪʘ 

ʚʠʟʥʘʯʠʪʠ ʩʧʨʦʤʦʞʥʽʩʪʴ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʜʦ ʩʘʤʦʦʯʠʱʝʥʥʷ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʘ ʦʟʝʨʘʭ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʙʫʣʦ ʚʠʙʨʘʥʦ 

ʥʘʩʪʫʧʥʽ ʧʫʥʢʪʠ: ʧʫʥʢʪ ˉ1 ï ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʦʟʝʨʘ 

ʉʚʽʪʣʠʯʥʝ; ʧʫʥʢʪ ˉ 2 ï ʚ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʫʨʦʯʠʱʘ ʉʫʭʠʡ ʃʠʤʘʥ, ʚ 

ʣʽʪʦʨʘʣʴʥʽʡ ʟʦʥʽ; ʧʫʥʢʪ ˉ 3 ï ʚ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ ʫʨʦʯʠʘɦ ʂʦʤʠʰʫʚʘʪʦʛʦ ʚ 

ʧʨʦʪʦʮʽ, ʱʦ ʧʦʻʜʥʫʻ ʡʦʛʦ ʟ ʦʟʝʨʦʤ ʏʘʡʢʘ; ʧʫʥʢʪ ˉ 4 ï ʚ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ 

ʦʟʝʨʘ ʏʘʡʢʘ ʚ ʧʨʦʪʦʮʽ (ʤʽʩʮʝ ʥʘʜʭʦʜʞʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ, 

ʩ. ʉʣʦʙʦʞʘʥʩʴʢʝ ʪʘ ʚʦʜ ʟʦʣʦʚʽʜʚʘʣʫ); ʧʫʥʢʪ ˉ 5 ï ʫ ʤʽʩʮʽ ʧʨʠʡʤʘʣʴʥʦʛʦ 

ʢʦʚʰʘ ʥʘʩʦʩʥʦʾ ʩʪʘʥʮʽʾ, ʟʚʽʜʢʠ ʧʝʨʝʢʘʯʫʻʪʴʩʷ ʚʦʜʘ ʜʦ ʦʟʝʨʘ ʃʠʯʦʚʦʛʦ; ʧʫʥʢʪ 

ˉ 6 ï ʚ ʚʝʨʭʥʽʡ, ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ ʦʟʝʨʘ ʃʠʯʦʚʝ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʙʫʣʦ ʚʠʙʨʘʥʦ ʧʫʥʢʪʠ: 

ʧʫʥʢʪ ˉ 7 ï ʜʽʣʷʥʢʘ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ (ʩ. ʏʝʨʢʘʩʴʢʠʡ ɹʠʰʢʠʥ) ʪʘ ʧʫʥʢʪ 

 ̄8 ï ʜ̔ ʣʷʥʢʘ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ (ʩʤʪ. ɼʦʥʝʮʴ). 

ʅʘ ʢʦʞʥʦʤʫ ʚʦʜʥʦʤʫ ʦʙôʻʢʪʽ ʜʦʩʣʽʜʞʫʚʘʣʘʩʴ ʣʽʪʦʨʘʣʴʥʘ ʪʘ ʧʝʣʘʛʽʘʣʴʥʘ 

ʟʦʥʘ. ʆʩʢʽʣʴʢʠ ʧʝʣʘʛʽʘʣʴʥʽ ʙʽʦʮʝʥʦʟʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʩʚʦʾʤʠ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʽʜ ʣʽʪʦʨʘʣʴʥʠʭ ʪʦ ʥʘ ʜʦʩʣʽʜʞʝʥʠʭ 

ʚʦʜʥʠʭ ʦʙôʻʢʪʘʭ, ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʩʪʘʥʮʽʾ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʦʟʝʨ. ʉʭʝʤʘ 

ʨʦʟʤʽʱʝʥʥʷ ʧʫʥʢʪʽʚ ʚʽʜʙʦʨʫ ʧʨʦʙ ʥʘ ʦʟʝʨʘʭ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʜʽʣʷʥʮʽ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ʜʦʥʝʮʴ (ʚʽʜ ʩ. ʏʝʨʢʘʩʴʢʠʡ ɹʠʰʢʠʥ ʜʦ ʩʤʪ. ɼʦʥʝʮʴ) ʧʨʠʚʝʜʝʥʘ 

ʥʘ ʨʠʩ. 2.2.  
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ʈʠʩʫʥʦʢ 2.2 ï ʉʭʝʤʘ ʨʦʟʤʽʱʝʥʥʷ ʧʫʥʢʪʽʚ ʚʽʜʙʦʨʫ ʧʨʦʙ ʥʘ ʦʟʝʨʘʭ ʃʠʤʘʥʩʴʢʦʾ 

ʛʨʫʧʠ ʪʘ ʜʽʣʷʥʮʽ ʨ. ʉʽʚʝʨʩʴʢʠʡ ʜʦʥʝʮʴ (ʚʽʜ ʩ. ʏʝʨʢʘʩʴʢʠʡ ɹʠʰʢʠʥ ʜʦ 

ʩʤʪ. ɼʦʥʝʮʴ) 

 

ʇʨʠ ʚʠʙʦʨʽ ʩʪʘʥʮʽʡ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʨʘʭʦʚʫʚʘʣʠʩʴ ʦʩʦʙʣʠʚʦʩʪʽ 

ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ʦʟʝʨ. ɺʽʜʙʽʨ ʧʨʦʙ ʟʜʽʡʩʥʶʚʘʚʩʷ, ʷʢ ʧʨʘʚʠʣʦ ̔ ʚ 

ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʦʟʝʨ, ʽ ʚ ʤʽʩʮʷʭ ʧʨʠʪʦʢʫ ʚʦʜʠ ʟ ʚʠʱʝ ʨʦʟʪʘʰʦʚʘʥʠʭ 

ʚʦʜʦʡʤʠʱ.  

 

2.1.2 ʄʝʪʦʜʠ ʚʽʜʙʦʨʫ ʪʘ ʣʘʙʦʨʘʪʦʨʥʦʾ ʦʙʨʦʙʢʠ ʧʨʦʙ 

 

ʄʘʪʝʨʽʘʣʦʤ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʜʘʥʦʾ ʨʦʙʦʪʠ ʩʪʘʣʠ ʨʝʟʫʣʴʪʘʪʠ 

ʝʢʩʧʝʜʠʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ (ʉʚʽʪʣʠʯʥʝ, ʂʦʤʠʫhʚʘʪʝ, 

ʏʘʡʢʘ ʪʘ ʃʠʯʦʚʝ) ʪʘ ʜʽʣʷʥʢʠ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ (ʚʽʜ ʩ. ʏʝʨʢʘʩʴʢʠʡ ɹʠʰʢʠʥ 

ʜʦ ʩʤʪ. ɼʦʥʝʮʴ). ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʫ ʩʢʣʘʜʽ ʢʦʤʧʣʝʢʩʥʠʭ ʝʢʩʧʝʜʠʮʽʡ 



53 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ, ʟ 

ʦʭʦʧʣʝʥʥʷʤ ʚʩʽʭ ʩʝʟʦʥʽʚ. 

ʇʨʦʙʠ ʜʣʷ ʛʽʜʨʦʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʽʜʙʠʨʘʣʠʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʽʟ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʚ ʛʽʜʨʦʭʽʤʽʾ ʤʝʪʦʜʠʢʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʘʪʦʤʝʪʨʘ 

ʩʠʩʪʝʤʠ ʈʫʪʥʝʨʘ ʦʙôʻʤʦʤ 2 ʣ.  

ɺʽʜʙʽʨ ʧʨʦʙ ʚʦʜʠ ʧʨʦʚʦʜʠʚʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɼʉʊʋ ISO 5667ï4ï2003 

çʗʢʽʩʪʴ ʚʦʜʠ. ɺʽʜʙʠʨʘʥʥʷ ʧʨʦʙ. ʏʘʩʪʠʥʘ 4. ʅʘʩʪʘʥʦʚʠ ʱʦʜʦ ʚʽʜʙʠʨʘʥʥʷ ʧʨʦʙ 

ʽʟ ʦʟʝʨ, ʰʪʫʯʥʠʭ ʽ ʧʨʠʨʦʜʥʠʭ ʚʦʜʦʡʤ. ʏʘʩʪʠʥʘ 6. ʅʘʩʪʘʥʦʚʠ ʱʦʜʦ ʚʽʜʙʠʨʘʥʥʷ 

ʧʨʦʙ ʚʦʜʠ ʟ ʨʽʯʦʢ ʪʘ ʽʥʰʠʭ ʚʦʜʦʪʦʢʽʚ.è [54]. ɸʥʘʣʽʟ ʧʨʦʙ ʚʦʜʠ ʚʠʢʦʥʫʚʘʚʩʷ ʚ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʦʜʠʢ, ʜʦʧʫʱʝʥʠʭ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʉʚʽʜʦʮʪʚʦʤ ʧʨʦ ʘʪʝʩʪʘʮʽʶ ɸʥʘʣʽʪʠʯʥʦʛʦ ʮʝʥʪʨʫ ʋʂʈʅɼɯɽʇ ˉ 100ï

3714/2010 ʚʽʜ 26.07.2010 ʨ.. 

ɼʣʷ ʟô̫ ʩʫʚʘʥʥʷ ʧʠʪʘʥʥʷ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʢʦʥʮʝʥʪʨʘʮʽʷʭ 

ʛʽʜʨʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʦ ʚʦʜʦʡʤʘʤ, ʜʘʥʽ ʚʩʽʭ ʛʽʜʨʦʭʽʤʽʯʥʠʭ ʟʡʦʤʦʢ ʙʫʣʦ 

ʟʛʨʫʧʦʚʘʥʦ ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʙʽʨʢʦʚʠʭ ʩʫʢʫʧʥʦʩʪʝʡ. ɿʘ ʦʪʨʠʤʘʥʠʤʠ ʜʘʥʠʤʠ 

ʨʦʟʨʘʭʦʚʫʚʘʣʠʩʴ ʩʝʨʝʜʥʽ, ʥʘʡʙʽʣʴʰ ʽʤʦʚʽʨʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʽʜʨʦʭʽʤʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ. ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʧʨʦʚʦʜʠʣʘʩʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʨʦʛʨʘʤʠ STATISTICA 10 [65]. 

ɼʣʷ ʟʘʛʘʣʴʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢʦʩʪʽ ʚʦʜʠ ʚʠʟʥʘʯʘʣʠʩʷ: 

1) ʬʽʟʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘ ʧʦʢʘʟʥʠʢʠ ʢʠʩʥʝʚʦʛʦ ʨʝʞʠʤʫ: ʪʝʤʧʝʨʘʪʫʨʘ, 

ʧʨʦʟʦʨʽʩʪʴ, ʟʘʚʠʩʣʽ ʨʝʯʦʚʠʥʠ, ʨʅ, ʨʦʟʯʠʥʝʥʠʡ ʢʠʩʝʥʴ, ɹʉʂ5, ʍʉʂ; 

2) ʙʽʦʛʝʥʥʽ ʨʝʯʦʚʠʥʠ: ʘʟʦʪ ʘʤʦʥʽʡʥʠʡ, ʘʟʦʪ ʥʽʪʨʘʪʥʠʡ, ʘʟʦʪ ʥʽʪʨʠʪʥʠʡ, 

ʬʦʩʬʦʨ ʬʦʩʬʘʪʽʚ; 

3) ʧʦʢʘʟʥʠʢʠ ʩʦʣʴʦʚʦʛʦ ʩʢʣʘʜʫ: ʩʫʣʴʬʘʪʠ, ʭʣʦʨʠʜʠ, ʢʘʣʴʮʽʡ, ʤʘʛʥʽʡ, 

ʟʘʛʘʣʴʥʘ ʞʦʨʩʪʢʽʩʪʴ. 

ɺʠʟʥʘʯʝʥʥʷ ʛʽʜʨʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʚʦʜʠ ʧʨʦʚʝʜʝʥʦ ʚʽʜʧʦʚʽʜʥʦ 

ʥʘʩʪʫʧʥʠʤ ʤʝʪʦʜʠʯʥʠʤ ʜʦʢʫʤʝʥʪʘʤ:  

ï ʄɺɺ ˉ 081/12-0651-09 çɺʦʜʠ ʟʚʦʨʦʪʥʽ, ʧʦʚʝʨʭʥʝʚʽ, ʧʽʜʟʝʤʥʽ. 

ʄʝʪʦʜʠʢʘ ʚʠʢʦʥʘʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʽʪʨʘʪ-ʽʦʥʽʚ 

ʬʦʪʦʢʦʣʦʨʠʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤè; 
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ï ʄɺɺ  ˉ 081/12-0106-03 çɺʦʜʠ ʟʚʦʨʦʪʥʽ, ʧʦʚʝʨʭʥʝʚʽ, ʧʽʜʟʝʤʥʽ. 

ʄʝʪʦʜʠʢʘ ʚʠʢʦʥʘʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʤʦʥʽʡ-ʽʦʥʽʚ 

ʬʦʪʦʢʦʣʦʨʠʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ ʟ ʨʝʘʢʪʠʚʦʤ ʅʝʩʣʝʨʘè; 

ï ʄɺɺ ˉ 081/12-0879-13 çɺʦʜʠ ʟʚʦʨʦʪʥ̔, ʧʦʚʝʨʭʥʝʚʽ, ʧʽʜʟʝʤʥʽ. 

ʄʝʪʦʜʠʢʘ ʚʠʢʦʥʘʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʨʪʦʬʦʩʬʘʪʽʚ 

ʬʦʪʦʢʦʣʦʨʠʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤè; 

ï ʄɺɺ ˉ 081/12-0644-09 çɺʦʜʠ ʟʚʦʨʦʪʥʽ, ʧʦʚʝʨʭʥʝʚʽ, ʧʽʜʟʝʤʥʽ. 

ʄʝʪʦʜʠʢʘ ʚʠʢʦʥʘʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʘʣʴʮʽʶ ʪʘ ʤʘʛʥʽʶ 

ʪʠʪʨʠʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤè; 

ï ʄɺɺ 081/12-0004-01 çɺʦʜʠ ʟʚʦʨʦʪʥʽ, ʧʦʚʝʨʭʥʝʚʽ, ʧʽʜʟʝʤʥʽ. ʄʝʪʦʜʠʢʘ 

ʚʠʢʦʥʘʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʭʣʦʨʠʜʽʚ ʤʝʪʦʜʦʤ 

ʘʨʛʝʥʪʦʤʝʪʨʠʯʥʦʛʦ ʪʠʪʨʫʚʘʥʥʷè; 

ï ʄɺɺ ˉ 081/12-0177-05  çʄʝʪʦʜʠʢʘ ʚʠʢʦʥʘʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʤʘʩʦʚʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ  ʩʫʣʴʬʘʪʽʚ ʪʠʪʨʠʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤè; 

ï ʄɺɺ ˉ 081/12-0647-09 çɺʦʜʠ ʟʚʦʨʦʪʥʽ, ʧʦʚʝʨʭʥʝʚʽ, ʧʽʜʟʝʤʥʽ. 

ʄʝʪʦʜʠʢʘ ʚʠʢʦʥʘʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʭʽʤʽʯʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ (ʍʉʂ) 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤè; 

ï ʄɺɺ 081/12-0014-01çʄʝʪʦʜʠʢʘ ʚʠʢʦʥʘʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʙʽʦʭʽʤʽʯʥʦʛʦ 

ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ (ɹʉʂ5)è; 

ï ʄɺɺ 081/12-0008-01 çʇʦʚʝʨʭʥʝʚʽ ʪʘ ʦʯʠʱʝʥʽ ʩʪʽʯʥʽ ʚʦʜʠ. ʄʝʪʦʜʠʢʘ 

ʚʠʢʦʥʘʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ ʤʝʪʦʜʦʤ ʡʦʜʦʤʝʪʨʠʯʥʦʛʦ 

ʪʠʪʨʫʚʘʥʥʷ ʟʘ ɺʽʥʢʣʝʨʦʤè;  

ï ʄɺɺ  ˉ 081/12-0107-03 çʄʝʪʦʜʠʢʘ ʚʠʢʦʥʘʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʤʘʩʦʚʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʘʨʛʘʥʮʶ ʬʦʪʦʢʦʣʦʨʠʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ ʟ ʧʝʨʩʫʣʴʬʘʪʦʤ 

ʘʤʦʥʽʶè.  

ʆʩʥʦʚʥʽ ʛʽʜʨʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʚʠʚʯʘʣʠʩʴ ʥʘ ʚʦʜʥʠʭ ʦʙô̒ ʢʪʘʭ, 

ʘʥʘʣʽʪʠʯʥʽ ʤʝʪʦʜʠ ʾʭ ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʧʨʠʣʘʜʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ, 

ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣ. 2.1. 
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ʊʘʙʣʠʮʷ 2.1 ï ʂʦʤʧʦʥʝʥʪʠ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ, ʱʦ ʚʠʚʯʘʣʠʩʴ ʥʘ ʚʦʜʥʠʭ 

ʦʙô̒ ʢʪʘʭ ʫ ʨʘʡʦʥʽ ʚʧʣʠʚʫ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʪʘ ʤʝʪʦʜʠ ʾʭ ʚʠʟʥʘʯʝʥʥʷ 

 ̄ ɻʽʜʨʦʭʽʤʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ 

ɿʤʽʩʪ ʤʝʪʦʜʽʚ ʪʘ ʧʨʠʣʘʜʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ 

1 ʊʝʤʧʝʨʘʪʫʨʘ, 

ʚʦʜʥʝʚʠʡ ʧʦʢʘʟʥʠʢ 

ʪʘ ʤʽʥʝʨʘʣʽʟʘʮʽʷ 

ɽʣʝʢʪʨʦʧʦʪʝʥʮʽʦʤʝʪʨʠʯʥʠʡ ï çEijkelkamp 18.28è 

ɺʠʟʥʘʯʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ in situ 

2 ʇʨʦʟʦʨʽʩʪʴ  ʄʝʪʦʜ ʉʥʝʣʣʝʥʘ ï ʟʘ ʩʪʘʥʜʘʨʪʥʠʤ ʰʨʠʬʪʦʤ  

3 ʂʠʩʝʥʴ ʄʝʪʦʜ ɺʽʥʢʣʝʨʘ 

4 ɸʟʦʪ ʘʤʦʥʽʡʥʠʡ; 

ʘʟʦʪ ʥʽʪʨʘʪʥʠʡ; ʘʟʦʪ 

ʥʽʪʨʠʪʥʠʡ; ʬʦʩʬʦʨ 

ʬʦʩʬʘʪʽʚ 

ʌʦʪʦʢʦʣʦʨʠʤʝʪʨʠʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʂʌʂ-2ʄ ʟʘ ʤʝʪʦʜʦʤ ʢʘʣʽʙʨʫʚʘʣʴʥʦʛʦ ʛʨʘʬʽʢʘ, 

ʧʦʙʫʜʦʚʘʥʦʛʦ ʟʘ ʩʪʘʥʜʘʨʪʥʠʤʠ ʨʦʟʯʠʥʘʤʠ 

5 ʍʽʤʽʯʥʝ ʩʧʦʞʠʚʘʥʥʷ 

ʢʠʩʥʶ (ʍʉʂ) 

ʆʙô̒ ʤʥʠʡ ʤʝʪʦʜ ʟʘ ʂʫʙʝʣʝʤ 

6 ɹʽʦʭʽʤʽʯʥʝ 

ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ 

(ɹʉʂ5) 

ʉʢʣʷʥʢʦʚʠʡ ʤʝʪʦʜ ï ʟʘ ʨʽʟʥʠʮʝʶ ʤʽʞ ʚʤʽʩʪʦʤ 

ʢʠʩʥʶ ʜʦ ʪʘ ʧʽʩʣʷ ʽʥʢʫʙʘʮʽʾ ʧʨʦʙ ʫ ʪʝʤʨʷʚʽ 

ʧʨʦʪʷʛʦʤ 5 ʜʽʙ ʧʽʜ ʯʘʩ 20Áʉ ʙʝʟ ʜʦʩʪʫʧʫ ʧʦʚʽʪʨʷ. 

7 ɻʽʜʨʦʢʘʨʙʦʥʘʪʠ, 

ʭʣʦʨʠʜʠ, ʢʘʣʴʮʽʡ, 

ʞʦʨʩʪʢʽʩʪʴ, ʣʫʞʥʽʩʪʴ 

ʆʙô̒ ʤʥʠʡ ʤʝʪʦʜ 

8 ʉʫʣʴʬʘʪʠ ʌʦʪʦʪʫʨʙʦʜʠʤʝʪʨʠʯʥʠʡ ʤʝʪʦʜ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʂʌʂ-2ʄ 

9 ʄʘʛʥʽʡ ɿʘ ʨʽʟʥʠʮʝʶ ʤʽʞ ʞʦʨʩʪʢʽʩʪʶ ʽ ʚʤʽʩʪʦʤ ʢʘʣʴʮʽʶ ʚ 

ʤʛ-ʝʢʚ. ʬʦʨʤʽ 

10 ɿʘʚʠʩʣʽ ʨʝʯʦʚʠʥʠ ɺʘʛʦʚʠʡ ʤʝʪʦʜ ʟ ʬ̔ʣʴʪʨʘʮʽʻʶ ʧʨʦʙ ʧʽʩʣʷ ʾʭ ʚʽʜʙʦʨʫ 

11 ɿʘʣʽʟʦ, ʤʘʨʛʘʥʝʮʴ, 

ʮʠʥʢ 

ɸʪʦʤʥʦ-ʘʙʩʦʨʙʮʽʡʥʠʡ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨ çʅʽtʘʩhʽ Z 

8000è 

 

 

ʆʜʥʽʻʶ ʟ ʚʘʞʣʠʚʠʭ ʫʤʦʚ ʦʪʨʠʤʘʥʥʷ ʦʙô̒ ʢʪʠʚʥʦʾ ʪʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʾ 

ʛʽʜʨʦʭʽʤʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʽʪʥʽʭ ʤʝʪʦʜʠʢ ʘʥʘʣʽʟʫ ʧʨʠʨʦʜʥʠʭ 

ʚʦʜ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʛʘʣʴʥʦʚʽʜʦʤʠʭ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʤʝʪʦʜʽʚ. 

ɺʠʢʦʨʠʩʪʘʥʦ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʪʘʢʽ ʤʝʪʦʜʠ, ʷʢ ʝʣʝʢʪʨʦʧʦʪʝʥʮʽʦʤʝʪʨʠʯʥʠʡ, 

ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʽʡʥʠʡ, ʪʦʥʢʦʰʘʨʦʚʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ, ʧʦʣʫʤô̫ ʥʦʾ ʬʦʪʦʤʝʪʨʽʾ 

ʪʦʱʦ.  



56 

ɼʣʷ ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣ̔ ʜʞʝʥʴ 

ʟʘʩʪʦʩʦʚʫʚʘʣʘʩʴ ʤʘʪʝʤʘʪʠʢʦ-ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ, 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʘʥʘʣʽʟ ʽ ʢʘʤʝʨʘʣʴʥʦ-ʘʥʘʣʽʪʠʯʥʽ ʤʝʪʦʜʠ. 

ʆʮʽʥʢʘ ʷʢʦʩʪʽ ʚʦʜʠ ʟʘ ʛʽʜʨʦʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚʠʢʦʥʫʚʘʣʘʩʴ ʟʛʽʜʥʦ 

çʄʝʪʦʜʠʢʘ ʝʢʦʣʦʛʽʯʥʦʾ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʟʘ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʢʘʪʝʛʦʨʽʷʤʠè [117], ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ ʟʥʘʯʝʥʥʷ ʪʨʴʦʭ ʙʣʦʢʦʚʠʭ ʽʥʜʝʢʩʽʚ 

ʷʢʦʩʪʽ ʚʦʜʠ, ʘ ʩʘʤʝ ʜʣʷ ʽʥʜʝʢʩʫ ʟʘʙʨʫʜʥʝʥʥʷ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʦʣʴʦʚʦʛʦ ʩʢʣʘʜʫ 

(I1), ʜʣʷ ʪʨʦʬʦ-ʩʘʧʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʝʢʦʣʦʛʦ-ʩʘʥʽʪʘʨʥʦʛʦ ʽʥʜʝʢʩʫ (I2), ʜʣʷ 

ʽʥʜʝʢʩʫ ʩʧʝʮʠʬʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʦʢʩʠʯʥʦʾ ʜʽʾ (I3). ʄʘʶʯʠ ʟʥʘʯʝʥʥʷ ʙʣʦʢʦʚʠʭ 

ʽʥʜʝʢʩʽʚ ʷʢʦʩʪʽ ʚʦʜʠ, ʚʠʟʥʘʯʘʣʘʩʴ ʾʭ ʥʘʣʝʞʥʽʩʪʴ ʜʦ ʧʝʚʥʦʛʦ ʢʣʘʩʫ ʪʘ ʢʘʪʝʛʦʨʽʾ 

ʷʢʦʩʪʽ ʚʦʜʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ.  

ʇʨʦʙʠ ʬʽʪʦʧʣʘʥʢʪʦʥʫ ʚʽʜʙʠʨʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʘʪʦʤʝʪʨʘ ʩʠʩʪʝʤʠ 

ʈʫʪʥʝʨʘ, ʦʙôʻʤʦʤ 2 ʣ. ʇʨʦʙʠ ʦʙʨʦʙʣʷʣʠʩʴ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʚ 

ʛʽʜʨʦʙʽʦʣʦʛʽʾ ʤʝʪʦʜʘʤʠ [66]. 

ʇʨʦʙʠ ʟʦʦʧʣʘʥʢʪʦʥʫ ʚʽʜʙʠʨʘʣʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʽʪʢʠ ɼʞʝʜʽ (ʜʽʘʤʝʪʨ 

ʚʭʽʜʥʦʛʦ ʦʪʚʦʨʫ 18 ʩʤ, ʛʘʟ ˉ 73) [67]. ɺʠʙʽʨ ʩʪʘʥʮʽʡ ʧʨʦʚʦʜʠʚʩʷ ʟ ʦʛʣʷʜʫ ʥʘ 

ʛʽʜʨʦʤʦʨʬʦʤʝʪʨʠʯʥ ̔ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʟʝʨ. ʋ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʦʟʝʨ 

ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʪʦʪʘʣʴʥʠʡ ʣʦʚ ʚʽʜ ʜʥʘ ʜʦ ʧʦʚʝʨʭʥʽ, ʥʘ ʤʽʣʢʦʚʦʜʜʽ ʪʘ ʫ 

ʟʘʨʦʩʪʷʤʦʨʬʭ ʚʽʜʙʽʨ ʧʨʦʙ ʧʣʘʥʢʪʦʥʫ ʧʨʦʚʦʜʠʚʩʷ ʰʣʷʭʦʤ ʧʨʦʮʽʜʞʫʚʘʥʥʷ 100 

ʣ ʚʦʜʠ. ʌʽʢʩʘʮʽʷ ʟʜʽʡʩʥʶʚʘʣʘʩʷ 40 % ʨʦʟʯʠʥʦʤ ʬʦʨʤʘʣʽʥʫ (ʚʣʠʚʘʣʦʩʷ 

ʚʽʜʧʦʚʽʜʥʦ 1/20 ʘʙʦ 1/10 ʦʙô̒ ʤʠ ʬʦʨʤʘʣʽʥʫ ʚʽʜʥʦʩʥʦ ʦʙô̒ ʤʫ ʧʨʦʙʠ). ʇʨʦʙʠ 

ʦʙʨʦʙʣʷʣʠʩʴ ʚ ʢʘʤʝʨʽ ɹʦʛʦʨʦʚʘ ʧʽʜ ʤʽʢʨʦʩʢʦʧʦʤ ʟ ʮʠʬʨʦʚʦʶ ʬʦʪʦʥʘʩʘʜʢʦʶ. 

ʇʨʠ ʚʠʩʦʢʽʡ ʯʠʩʝʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʤʽʚ, ʧʨʦʚʦʜʠʣʘʩʴ ʚʠʙʽʨʢʘ ʰʪʝʤʧʝʣʴ-

ʧʽʧʝʪʢʦʶ, ʱʦ ʤʽʩʪʠʣʘ ʥʝ ʤʝʥʰʝ 100 ʦʩʦʙʠʥ ï ʮʝ ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʚʠʩʦʢʫ 

ʪʦʯʥʽʩʪʴ ʦʮʽʥʢʠ ʚʠʙʽʨʢʠ (ʧʦʭʠʙʢʘ ʥʝ ʙʽʣʴʰʝ 10 %). ɺʠʤʽʨʶʚʘʥʥʷ ʣʽʥʽʡʥʠʭ 

ʨʦʟʤʽʨʽʚ ʧʨʦʚʦʜʠʣʦʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʢʫʣʷʨ-ʤʽʢʨʦʤʝʪʨʘ ʟ ʮʽʥʦʶ ʧʦʜʽʣʢʠ 

50 ʤʢʤ.  

ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʙʽʦʤʘʩʠ ʟʦʦʧʣʘʥʢʪʦʥʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʩʠʨʘ 

(ʬʦʨʤʘʣʽʥʦʚʘ) ʚʘʛʘ ʦʨʛʘʥʽʟʤʽʚ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʟʤʽʨʽʚ, ʟʘ ʪʘʙʣʠʮʷʤʠ 
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ʄʦʨʜʫʭʘʡ-ɹʦʣʪʦʚʩʴʢʦʛʦ ʌ. ɼ. (1954) ʘʙʦ ʟʘ ʬʦʨʤʫʣʘʤʠ ʑʝʨʙʘʢʦʚʘ ɸ. ʇ. 

(1952), ɹʘʣʫʰʢʽʥʦʾ ʆ. ʌ. ʪʘ ɺʽʥʙʝʨʛʘ ɻ. ɻ. (1979).  

ɺʠʟʥʘʯʝʥʥʷ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʩʥʦʚʥʠʭ 

ʚʠʟʥʘʯʥʠʢʽʚ ʧʣʘʥʢʪʦʥʥʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ. ɼʣʷ ʩʘʧʨʦʙʽʦʣʦʛʽʯʥʦʾ ʦʮʽʥʢʠ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʤʝʪʦʜ 

ʩʘʧʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘ ʇʘʥʪʣʝ-ɹʫʢʢʦʤ ʫ ʤʦʜʠʬʽʢʘʮʽʾ ʉʣʘʜʝʯʝʢʘ (1973) 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʥʘʯʝʥʴ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʩʘʧʨʦʙʥʦʩʪʽ ʪʘ ʽʥʜʠʢʘʪʦʨʥʦʾ 

ʟʥʘʯʫʱʦʩʪʽ ʦʨʛʘʥʽʟʤʽʚ ʟʦʦʧʣʘʥʢʪʦʥʫ [68].  

ʂʽʣʴʢʽʩʥʽ ʧʨʦʙʠ ʤʘʢʨʦʙʝʟʭʨʝʙʝʪʥʠʭ ʚʽʜʙʠʨʘʣʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʥʦʯʝʨʧʘʢʘ ʇʝʪʝʨʩʝʥʘ, ʷʢʽʩʥʽ ʧʨʦʙʠ ʚʽʜʙʠʨʘʣʠʩʷ ʩʢʨʝʙʢʘʤʠ, ʨʦʟʤʽʨ ʩʪʘʣʴʥʦʾ 

ʩʤʫʛʠ 20ʭ2 ʪʘ 40ʭ2,5 ʩʤ. ʇʨʠ ʚʽʜʙʦʨʽ ʧʨʦʙ ʤʘʢʨʦʙʝʟʭʨʝʙʝʪʥʠʭ ʚʨʘʭʦʚʫʚʘʣʠʩʴ 

ʚʠʤʦʛʠ ʩʪʘʥʜʘʨʪʫ ISO 7828ï1985. ɼʣʷ ʚʽʜʜʽʣʝʥʥʷ ʬʘʫʥʠ ʚʽʜ ˇʨʫʥʪʫ ʧʨʦʙʫ, ʚ 

ʷʢʽʡ ʟʥʘʭʦʜʷʪʴʩʷ ʙʝʥʪʦʩʥʽ ʦʨʛʘʥʽʟʤʠ, ʧʦʤʽʱʘʣʠ ʫ ʪʘʨʫ, ʧʽʩʣʷ ʯʦʛʦ ʢʨʫʛʦʚʠʤʠ 

ʨʫʭʘʤʠ ʟʤʫʯʫʚʘʣʠ, ʥʝ ʜʘʶʯʠ ʤʫʣʫ ʪʘ ʦʨʛʘʥʽʟʤʘʤ ʩʽʩʪʠ ʥʘ ʜʥʦ, ʚʦʜʫ ʟ ʪʘʨʠ 

ʚʠʣʠʚʘʣʠ ʚ ʩʘʯʦʢ-ʧʨʦʤʠʚʘʣʢʫ ʜʽʘʤʝʪʨʦʤ 40 ʩʤ ʟ ʤʽʰʢʦʤ ʽʟ ʤʣʠʥʦʚʦʛʦ ʛʘʟʫ ˉ 

18. ʇʽʩʣʷ ʮʴʦʛʦ ʚ ʪʘʟ ʜʦʙʘʚʣʷʣʘʩʴ ʚʦʜʘ ʪʘ ʜʽʾ ʧʦʚʪʦʨʶʚʘʣʠʩʴ ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ 

ʚʦʜʘ ʥʝ ʩʪʘʚʘʣʘ ʜʦʩʪʘʪʥʴʦ ʯʠʩʪʦʶ, ʱʦʙ ʤʦʞʥʘ ʙʫʣʦ ʧʨʦʢʦʥʪʨʦʣʶʚʘʪʠ, ʱʦ ʟ 

ʧʨʦʙʠ ʚʞʝ ʥʝ ʚʠʤʠʚʘʶʪʴʩʷ ʞʠʚʽ ʦʨʛʘʥʽʟʤʠ. ʇʽʩʣʷ ʮʴʦʛʦ ʟʘʣʠʰʢʠ ˇʨʫʥʪʫ 

ʧʨʦʛʣʷʜʘʣʠʩʴ ʟ ʤʝʪʦʶ ʚʠʣʫʯʝʥʥʷ ʤʦʣʶʩʢʽʚ ʪʘ ʽʥʰʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ ʥʝ ʙʫʣʠ 

ʚʠʤʠʪʽ ʚ ʩʘʯʦʢ. ɺʤʽʩʪ ʩʘʯʢʘ ʧʝʨʝʥʦʩʠʚʩʷ ʜʦ ʧʣʘʩʪʠʢʦʚʦʾ ʙʘʥʢʠ ʽ ʬʽʢʩʫʚʘʚʩʷ. 

ʌʽʢʩʘʮʽʷ ʧʨʦʙ ʧʨʦʚʦʜʠʣʘʩʴ ʨʦʟʯʠʥʦʤ ʬʦʨʤʘʣʽʥʫ [68].  

ʆʙʨʦʙʢʘ ʧʨʦʙ ʟʜʽʡʩʥʶʚʘʣʘʩʴ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʜʦ 

ʚʠʜʫ ʢʨʫʧʥʠʭ ʬʦʨʤ ʥʘ ʤʽʢʨʦʩʢʦʧʽ ʄɹʉ-9. ʂʽʥʮʝʚʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʚʠʷʚʣʝʥʠʭ ʫ 

ʧʨʦʙʘʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʤʘʢʨʦʙʝʟʭʨʝʙʝʪʥʠʭ ʚʠʢʦʥʫʚʘʣʘʩʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʽʢʨʦʩʢʦʧʘ ʪʨʠʥʦʢʫʣʷʨʘ çMIOMED ï 5è ʟ ʮʠʬʨʦʚʦʶ ʬʦʪʦʥʘʩʘʜʢʦʶ çCanon 

Power Shot A520è.  

ʈ̔ ʟʥʦʤʘʥʽʪʪʷ ʙʽʦʮʝʥʦʟʽʚ ʟʦʦʧʣʘʥʢʪʦʥʫ ʪʘ ʤʘʢʨʦʙʝʟʭʨʝʙʝʪʥʠʭ ʧʨʦʚʦʜʠʣʘʩʷ 

ʰʣʷʭʦʤ ʨʦʟʨʘʭʫʥʢʫ ʽʥʜʝʢʩʫ ʐʝʥʥʦʥʘ (Shannon, Weawer, 1949) [69]. 
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2.2 ʇʨʠʨʦʜʥʽ ʯʠʥʥʠʢʠ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʦʟʝʨ 

ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʜʽʣʷʥʢʠ ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ (ʚʽʜ 

ʩ. ʏʝʨʢʘʩʴʢʠʡ ɹʠʰʢʠʥ ʜʦ ʩʤʪ. ɼʦʥʝʮʴ) 

 

ʌʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ  ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʜʽʣʷʥʢʠ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ (ʚʽʜ ʩ. ʏʝʨʢʘʩʴʢʠʡ ɹʠʰʢʠʥ ʜʦ ʩʤʪ. ɼʦʥʝʮʴ) 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʦʤʧʣʝʢʩʥʠʤ ʚʧʣʠʚʦʤ ʧʨʠʨʦʜʥʠʭ ʬʘʢʪʦʨʽʚ, ʟʦʢʨʝʤʘ: ʢʣʽʤʘʪʫ, 

ʨʝʣʴʻʬʫ, ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ, ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚ, ʛʨʫʥʪʦʚʦ-ʨʦʩʣʠʥʥʦʛʦ 

ʧʦʢʨʠʚʫ ʪʝʨʠʪʦʨʽʾ ʚʦʜʦʟʙʦʨʫ.  

ɽʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ  ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʽʩʪʶ 

ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ʪʘ ʾʭ ʽʥʬʽʣʴʪʨʘʮʽʻʶ, ʚʠʧʘʨʦʚʫʚʘʥʥʷʤ, ʪʨʘʥʩʧʽʨʘʮʽʻʶ 

ʯʘʩʪʠʥʠ ʚʦʣʦʛʠ ʨʦʩʣʠʥʘʤʠ ʪʘ ʧʝʨʽʦʜʦʤ ʤʝʞʝʥʽ. 

ʆʩʥʦʚʥʝ ʜʞʝʨʝʣʦ ʞʠʚʣʝʥʥʷ ʚʦʜʥʠʭ ʦʙôʢ̒ʪʽʚ ʚ ʨʝʛʽʦʥʽ ï ʩʥʽʛʦʚʝ, ʱʦ 

ʩʢʣʘʜʘʻ ʚ ʩʝʨʝʜʥʴʦʤʫ 75 %. ɼʦʱʦʚʝ ʞʠʚʣʝʥʥʷ ʧʦʩʪʫʧʘʻʪʴʩʷ ʩʥʽʛʦʚʦʤʫ, ʡʦʛʦ 

ʜʦʣʷ ʩʢʣʘʜʘʻ ʚ ʨʽʟʥʽ ʨʦʢʠ ʚʽʜ 10 ʜʦ 28 % [70]. ʈʦʣʴ ʧʽʜʟʝʤʥʦʛʦ ʞʠʚʣʝʥʥʷ 

ʃʠʤʘʥʩʴʢʦʾ ʩʠʩʪʝʤʠ ʥʝʟʥʘʯʥʘ, ʚʠʢʣʶʯʝʥʥʷʤ ʩʢʣʘʜʘʻ ʣʠʰʝ ʦʟʝʨʦ ʉʚʽʪʣʠʯʥʝ, 

ʞʠʚʣʝʥʥʷ ʷʢʦʛʦ ʧʝʨʝʚʘʞʥʦ ʜʦʱʦʚʝ.  

ɺʣʽʪʢʫ ʛ̔ ʜʨʦʣʦʛʽʯʥʠʡ ʨʝʞʠʤ ʥʝʧʦʩʪʽʡʥʠʡ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʢʦʨʦʯʝʥʥʷ 

ʧʣʦʱ ʚʦʜʥʦʾ ʧʦʚʝʨʭʥʽ, ʘ ʧʽʩʣʷ ʜʦʱʽʚ ʽʥʦʜʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʨʦʟʣʠʚʠ. ɿʘ ʨʘʭʫʥʦʢ 

ʦʩʽʥʥʽʭ ʜʦʱʽʚ, ʜʦ ʧʦʯʘʪʢʫ ʣʴʦʜʦʩʪʘʚʫ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʝ ʟʘʧʦʚʥʝʥʥʷ 

ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ.  

ʋ ʚʝʩʥʷʥʠʡ ʧʝʨʽʦʜ ʪʘ ʧʽʜ ʯʘʩ ʣʠʚʥʝʚʠʭ ʧʘʚʦʜʢʽʚ ʚʠʥʠʢʘʻ ʛʽʜʨʦʛʨʘʬʽʯʥʘ 

ʤʝʨʝʞʘ ʫ ʚʠʛʣʷʜʽ ʧʦʩʪʽʡʥʠʭ ʩʪʨʫʤʢʽʚ ʪʘ ʪʠʤʯʘʩʦʚʠʭ ʚʦʜʦʪʦʢʽʚ. ɺʦʥʘ 

ʨʦʟʚʠʥʫʪʘ ʧʦʩʝʨʝʜʥʴʦ.  

ʋ ʚʥʫʪʨʽʰʥʴʦʨʽʯʥʦʤʫ ʩʪʦʮʽ ʜʦʣʷ ʚʝʩʥʷʥʦʛʦ ʩʪʦʢʫ ʩʢʣʘʜʘʻ 62 %, ʣʽʪʥʴʦ-

ʦʩʥ̔ʥʴʦʛʦ ï 31 %, ʟʠʤʦʚʦʛʦ ï 7 %. ɿʘ ʚʝʣʠʯʠʥʦʶ ʧʦʢʘʟʥʠʢʘ ʫʤʦʚʥʦʛʦ 

ʚʦʜʦʦʙʤʽʥʫ ʦʟʝʨʘ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʚʦʜʦʡʤʠʱ ʟ ʩʝʨʝʜʥʽʤ ʚʦʜʦʦʙʤʽʥʦʤ. 

ʅʘʡʤʝʥʰʠʡ ʚʦʜʦʦʙʤʽʥ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʦʟʝʨʽ ʉʚʽʪʣʠʯʥʝ. 

ɿʘ ʜʘʥʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʤʝʪʝʦʨʦʣʦʛʽʯʥʦʾ ʩʪʘʥʮʽʾ ʩʤʪ. ʉʣʦʙʦʞʘʥʩʴʢʝ, 

ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʚ ʨʘʡʦʥʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʟʝʨ ʟʘ ʧʝʨʽʦʜ ʟ 
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1990 ʧʦ 2018 ʨʦʢʠ ʩʢʣʘʜʘʣʘ ʙʣʠʟʴʢʦ 570 ʤʤ.  

ʊʘʢʠʤ ʯʠʥʦʤ ʪʝʨʠʪʦʨʽʷ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʟʦʥʠ ʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʤʠʚʘʥʥʷ ʨʦʟʯʠʥʥʠʭ ʨʝʯʦʚʠʥ ʥʘ ʚʦʜʦʟʙʦʨʽ ʪʘ ʥʘʜʭʦʜʞʝʥʥʷ ʾʭ 

ʜʦ ʚʦʜʥʠʭ ʦʙô̒ ʢʪʽʚ ʚʧʣʠʚʘʶʯʠ ʧʨʠ ʮʴʦʤʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʭʾ ʛʽʜʨʦʭʽʤʽʯʥʦʛʦ 

ʨʝʞʠʤʫ. 

 

2.2.1 ʌʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʜʽʣʷʥʢʠ ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ  

 

ɺ ʦʨʦʛʨʘʬʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʨʘʡʦʥ ʜʦʩʣʽʜʞʝʥʥʷ ʷʚʣʷʻ ʩʦʙʦʶ ʝʨʦʟʽʡʥʦ-

ʘʢʫʤʫʣʪ̫ʠʚʥʫ ʨʽʚʥʠʥʫ ʟ ʢʦʣʠʚʘʥʥʷʤ ʘʙʩʦʣʶʪʥʠʭ ʚʠʩʦʪ ʚʽʜ ʧʣʶʩ 79,0 ʤ ʫ 

ʟʘʧʣʘʚʽ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʜʦ ʧʣʶʩ 105,0ï116,0 ʤ ʫ ʧʽʚʜʝʥʥʽʡ, ʧʽʚʜʝʥʥʦ-

ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʪʝʨʠʪʦʨʽʾ ʽ 105,0ï106,0 ʤ ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ ʪʘ ʧʽʚʥʦʯʽ [71]. 

ɿʘʛʘʣʴʥʝ ʟʥʠʞʝʥʥʷ ʧʦʚʝʨʭʥʽ ʥʘʧʨʘʚʣʝʥʦ ʜʦ ʜʦʣʠʥʠ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ.  

ɺʦʜʦʜʽʣ ʙʣʠʟʴʢʦ ʧʽʜʭʦʜʠʪʴ ʜʦ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ ʨʽʯʢʠ ʪʘ ʜʘʣʝʢʦ ʚʽʜʩʪʫʧʘʻ 

ʚʽʜ ʣʽʚʦʛʦ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʧʨʘʚʠʡ ʩʭʠʣ ʚʠʩʦʢʠʡ ʽ ʢʨʫʪʠʡ, ʘ ʣʽʚʠʡ ï ʧʦʣʦʛʠʡ, 

ʨʽʚʥʠʥʥʠʡ. ʂʫʪʠ ʥʘʭʠʣʫ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ ʙʽʣʷ 12ï160, ʣʽʚʦʛʦ ï 0ï40. 

ʂʨʽʤ ʧʨʠʨʦʜʥʠʭ ʬʦʨʤ ʨʝʣʴʻʬʫ ʚ ʨʘʡʦʥʽ ʜʦʩʣʽʜʞʝʥʴ ʻ ʪʝʭʥʦʛʝʥʥʽ 

ʬʦʨʤʠ, ʧʦʚôʷʟʘʥʽ ʟ ʜʽʷʣʴʥʽʩʪʶ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʟʦʢʨʝʤʘ ʟʦʣʦʚʽʜʚʘʣ 

ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ, ʜʨʝʥʘʞʥʽ ʢʘʥʘʚʠ, ʪʘ ʽʥʰ. 

ɻ̔ ʜʨʦʛʨʘʬʽʯʥʘ ʤʝʨʝʞʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʽ ʩʠʩʪʝʤʦʶ 

ʩʪʘʨʠʯʥʠʭ ʦʟʝʨ. ʈʽʯʢʘ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ï ʥʘʡʙʽʣʴʰ ʟʥʘʯʥʘ ʧʨʠʪʦʢʘ ʨ. ɼʦʥ ʽ 

4-ʪʘ ʟʘ ʚʝʣʠʯʠʥʦʶ ʨʽʯʢʘ ʋʢʨʘʾʥʠ. ʉʝʨʝʜʥʷ ʰʠʨʠʥʘ ʨʫʩʣʘ ʩʢʣʘʜʘʻ 40ï60 ʤ, 

ʛʣʠʙʠʥʘ ï 1,25ï3,5 ʤ, ʥʘ ʧʣʝʩʘʭ ï 0,2ï0,5 ʤ [71]. 

ɺ ʟʘʛʘʣʴʥʦʤʫ ʨʽʯʥʦʤʫ ʩʪʦʮʽ ʧʽʜʟʝʤʥʝ ʞʠʚʣʝʥʥʷ ʨʽʯʢʠ ʩʢʣʘʜʘʻ 50ï60 % 

ʜʣʷ ʤʘʣʦʚʦʜʥʠʭ ʨʦʢ̔ʚ ʽ 20ï50 % ï ʜʣʷ ʙʘʛʘʪʦʚʦʜʥʠʭ. ʆʩʥʦʚʥʝ ʞʠʚʣʝʥʥʷ ʜʦ 

40ï80 % ʨʽʯʥʦʛʦ ʩʪʦʢʫ ʨʽʯʢʘ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʦʜʝʨʞʫʻ ʚ ʧʝʨʽʦʜ ʚʝʩʽʥʥʴʦʛʦ 

ʩʥʽʛʦʪʘʥʝʥʥʷ.  
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ɺʝʣʠʢʫ ʨʦʣʴ ʚ ʞʠʚʣʝʥʥʽ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʚʽʜʽʛʨʘʻ ʩʢʠʜʘʥʥʷ 

ʧʨʦʤʠʩʣʦʚʠʭ ʪʘ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʦʙʫʪʦʚʠʭ ʩʪʽʯʥʠʭ ʚʦʜ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʙʨʫʜʥʝʥʥ ̫ ʨʽʯʢʦʚʦʾ ʚʦʜʠ. ʄʽʥʝʨʘʣʽʟʘʮʽʷ ʚʦʜʠ ʧʨʠ ʮʴʦʤʫ 

ʟʤʽʥʶʻʪʴʩʷ ʚ ʧʝʨʽʦʜ ʤʝʞʝʥʽ ʚʽʜ 1,5 ʜʦ 2,2 ʛ/ʜʤ3.  

ɿʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʚ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʚʦʜʘ ʟʘʟʚʠʯʘʡ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʷʢ ʛʽʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʘ, ʛʽʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʭʣʦʨʠʜʥʘ, 

ʢʘʣʴʮʽʻʚʘ, ʥʘʪʨʽʻʚʘ. ʋ ʚʠʧʘʜʢʫ ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʦʤʠʩʣʦʚʠʤʠ ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ-

ʧʝʨʝʚʘʞʘʶʪʴ ʭʣʦʨʠʜʥʽ ʽʦʥʠ [72]. ɿʘʧʣʘʚʘ ʨʽʯʢʠ ʨʷʩʥʽʻ ʤʽʣʢʠʤʠ ʯʘʩʪʦ 

ʟʘʙʦʣʦʯʝʥʠʤʠ ʦʟʝʨʘʤʠ ʪʘ ʙʦʣʦʪʘʤʠ. 

ɻʨʫʧʘ ʃʠʤʘʥʩʴʢʠʭ ʦʟʝʨ (ʉʚʽʪʣʠʯʥʝ, ʉʫʭʠʡ ʃʠʤʘʥ, ʂʦʤʠʰʫʚʘʪʝ, ʏʘʡʢʘ, 

ʃʠʯʦʚʝ) ʧʦʚô̫ ʟʘʥʽ ʛʝʥʝʪʠʯʥʦ ï ʚʦʥʠ ʻ ʩʪʘʨʠʮʷʤʠ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʽ 

ʫʪʚʦʨʠʣʠʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʝʤʽʱʝʥʥʷ ʾʾ ʨʫʩʣʘ . 

ʅʘʡʙʽʣʴʰʝ ʦʟʝʨʦ ʥʘ ʪʝʨʠʪʦʨʽʾ ï ʃʠʤʘʥ, ʧʣʦʱʘ ʚʦʜʥʦʛʦ ʜʟʝʨʢʘʣʘ ʩʢʣʘʜʘʻ 

ʙʣʠʟʴʢʦ 12 ʢʤ2. ɺ ʜʘʥʠʡ ʯʘʩ ʮʝ ʦʟʝʨʦ ʻ ʚʦʜʦʡʤʦ -ʁʦʭʦʣʦʜʞʫʚʘʯʝʤ ɿʤʽʾʚʩʴʢʦʾ 

ʊɽʉ ʟ ʦʙʦʨʦʪʥʦʶ ʩʠʩʪʝʤʦʶ ʚʦʜʦʟʘʙʦʨʫ ʽ ʧʽʜʢʘʯʢʦʶ ʚʦʜʠ ʟ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ. ɹʝʨʝʛʘ ʦʟʝʨʘ ʧʦʣʦʛʽ, ʤʽʩʮʷʤʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʝʨʦʟʽʷ.  

ʆʟʝʨʦ ʉʚʽʪʣʠʯʥʝ ʥʘʡʤʝʥʰʝ ʟʘ ʨʦʟʤʽʨʘʤʠ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʟʝʨ, ʡʦʛʦ 

ʧʣʦʱʘ ʩʪʘʥʦʚʠʪʴ 0,353 ʢʤ2. ʆʩʦʙʣʠʚʽʩʪʶ ʦʟʝʨʘ ʉʚʽʪʣʠʯʥʝ, ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʚ 

ʮʝʥʪʨʽ ʩʝʣʠʱʘ ʃʠʤʘʥ, ʻ ʪʝ, ʱʦ ʚʦʥʦ ʦʪʦʯʝʥʝ ʧʨʘʢʪʠʯʥʦ ʟʘ  ʧʝʨʠʤʝʪʨʦʤ 

ʧʨʠʩʘʜʠʙʥʠʤʠ ʜʽʣʷʥʢʘʤʠ ʪʘ ʛʦʨʦʜʘʤʠ. ʆʟʝʨʦ ʉʚʽʪʣʠʯʥʝ ʯʝʨʝʟ ʧʨʦʪʦʢʫ ʤʘʻ 

ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʟʚô̫ ʟʦʢ ʟ ʦʟ. ʂʦʤʠʰʫʚʘʪʠʤ. ʐʠʨʠʥʘ ʧʨʦʪʦʢʠ 4,0 ʤ, ʜʦʚʞʠʥʘ ï 

180,0 ʤ, ʛʣʠʙʠʥʘ ï 1,6 ʤ.  

ʋʨʦʯʠʱʝ ʉʫʭʠʡ ʃʠʤʘʥ ï ʚʽʜʦʤʠʡ ʦʨʥʽʪʦʣʦʛʽʯʥʠʡ ʟʘʢʘʟʥʠʢ ʤʽʩʮʝʚʦʛʦ 

ʟʥʘʯʝʥʥʷ, ʱʦ ʟʘʡʤʘʻ ʧʣʦʱʫ 2,0 ʢʤ2, ʛʣʠʙʠʥʦʶ ʚ ʩʝʨʝʜʥʴʦʤʫ ʜʦ 1,5 ʤ. 

ʈʘʨʠʪʝʪʥʘ ʦʨʥʽʪʦʬʘʫʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʥʘʜ 20  ʚʠʜʘʤʠ. ʏʝʨʝʟ ʦʟʝʨʦ 

ʧʨʦʢʣʘʜʝʥʽ ʜʨʝʥʘʞʥʽ ʢʘʥʘʣʠ, ʦʙô̒ ʜʥʘʥʽ ʛʦʣʦʚʥʠʤ ʢʘʥʘʣʦʤ, ʧʦ ʷʢʦʤʫ ʚʦʜʘ 

ʧʝʨʝʢʘʯʫʻʪʴʩʷ ʚ ʦʟ. ʂʦʤʠʰʫʚʘʪʝ. 

ʆʟʝʨʦ ʂʦʤʠʰʫʚʘʪʝ ʟʘʡʤʘʻ ʧʣʦʱʫ 2,23 ʢʤ2. ɿʘʛʘʣʴʥʠʡ ʧʝʨʠʤʝʪʨ 

ʩʪʘʥʦʚʠʪʴ 6,61 ʢʤ, ʛʣʠʙʠʥʘ ʚ ʩʝʨʝʜʥʴʦʤʫ 1,4 ʤ. ʆʟʝʨʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʩʪʘʜʽʾ 

ʟʘʪʦʨʬʦʚʫʚʘʥʥʷ, ʚʦʥʦ ʥʘʩʪʽʣʴʢʠ ʩʠʣʴʥʦ ʟʘʨʦʩʣʦ ʚʠʱʦʶ ʚʦʜʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ, 
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ʱʦ ʧʣʦʱʘ ʚʽʜʢʨʠʪʠʭ ʧʣʝʩ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 8ï10 %. ɼʥʦ ʤʫʣʠʩʪʝ, ʤʫʣ 

ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʽʩʪʶ ʩʢʣʘʜʝʥʠʡ ʩʣʘʙʢʦ ʨʦʟʢʣʘʜʝʥʠʤʠ ʦʨʛʘʥʽʯʥʠʤʠ 

ʟʘʣʠʰʢʘʤʠ. 

ʆʟʝʨʦ ʏʘʡʢʘ ʤʘʻ ʧʣʦʱʫ 1,71 ʢʤ2, ʛʣʠʙʠʥʘ ʚ ʩʝʨʝʜʥʴʦʤʫ 1,0 ʤ. ɿʥʘʯʥʘ 

ʯʘʩʪʠʥʘ ʚʦʜʦʡʤʠʱʘ ʧʦʨʦʩʣʘ ʚʠʱʦʶ ʚʦʜʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ 

ʦʟʝʨʦ ʷʚʣʷʻ ʩʦʙʦʶ ʣʘʙʽʨʠʥʪ ʚʽʜʢʨʠʪʠʭ ʧʣʝʩ, ʱʦ ʩʧʦʣʫʯʘʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ. 

ɼʥʦ ʤʫʣʠʩʪʝ, ʪʦʧʢʝ, ʤʫʣ ʩʢʣʘʜʘʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʟ ʨʦʩʣʠʥʥʠʭ ʟʘʣʠʰʢʽʚ. 

ʇʽʩʣʷ ʧʫʩʢʫ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʛʽʜʨʦʤʝʣʽʦʨʘʪʠʚʥʠʭ ʨʦʙʽʪ ʚ ʟʦʥʽ 

ʨʦʟʤʽʱʝʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʦʟʝʨʦ ʏʘʡʢʘ ʩʪʘʣʦ ʚʦʜʥʠʤ ʦʙôʻʢʪʦʤ, ʱʦ ʧʨʠʡʤʘʻ 

ʦʙôʻʜʥʘʥʠʡ ʩʪʽʢ ʚʽʜ ʦʟʝʨʘ ʂʦʤʠʰʫʚʘʪʝ, ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ʩʤʪ. ʉʣʦʙʦʞʘʥʩʴʢʝ, 

ʦʩʚʽʪʣʝʥʠʭ ʚʦʜ ʟʦʣʦʚʽʜʚʘʣʫ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʪʘ ʜʨʝʥʘʞʥʽ ʚʦʜʠ ʟʦʣʦʚʽʜʚʘʣʫ.  

ʆʟʝʨʦ ʃʠʯʦʚʝ ʨʦʟʪʘʰʦʚʘʥʝ ʥʘ ʧʝʨʰʽʡ ʟʘʧʣʘʚʥʽʡ ʪʝʨʘʩʽ ʨ. ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ, ʫʪʚʦʨʠʣʦʩʴ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʝʤʽʱʝʥʥʷ ʾʾ ʨʫʩʣʘ ʪʘ ʻ ʩʪʘʨʠʮʝʶ ʨʽʯʢʠ. 

ʇʣʦʱʘ ʜʟʝʨʢʘʣʘ ʩʢʣʘʜʘʻ 0,98 ʢʤ2. ɺ 1964 ʨʦʮʽ ʙʫʣʦ ʟʙʫʜʦʚʘʥʦ ʰʪʫʯʥʠʡ 

ʩʢʠʜʥʠʡ ʢʘʥʘʣ-ʧʨʦʨʽʟ ʟ ʦʟ. ʃʠʯʦʚʝ ʜʦ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʜʣʷ ʚʽʜʚʝʜʝʥʥʷ 

ʩʢʠʜʥʦʾ ʚʦʜʠ, ʱʦ ʧʦʪʨʘʧʣʷʻ ʜʦ ʧʽʚʥʽʯʥʦʾ ʯʘʩʪʠʥʠ ʚʦʜʦʡʤʠʱʘ ʧʦ 

ʪʨʫʙʦʧʨʦʚʦʜʫ ʟ ʦʟ. ʏʘʡʢʘ.  

 

2.2.2 ʂʣʽʤʘʪʠʯʥʽ ʧʝʨʝʜʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʜʽʣʷʥʢʠ ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ 

 

ʈʘʡʦʥ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʟʘ ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʤʠ 

ʫʤʦʚʘʤʠ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʣʽʩʦʩʪʝʧʦʚʦʾ ʟʦʥʠ ʋʢʨʘʾʥʠ. ɸʥʘʣʽʟ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ 

ʧʨʦʚʦʜʠʚʩʷ ʥʘ ʦʩʥʦʚʽ ʙʘʛʘʪʦʨʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʤʝʪʝʦʨʦʣʦʛʽʯʥʦʾ ʩʪʘʥʮʽʾ 

ʩʤʪ. ʉʣʦʙʦʞʘʥʩʴʢʝ (ʨʠʩ. 2.3).  

ɿʘ ʧʝʨʽʦʜ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ (1990ï2018 ʨʨ.) ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʩʢʣʘʜʘʣʘ 8,2  ʦʉ [73]. ʉʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʠʱʝ 0 ʦʉ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟ ʢʚʽʪʥʷ ʜʦ ʣʠʩʪʦʧʘʜʫ. ɯʥʪʝʥʩʠʚʥʝ ʟʥʠʞʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʚʝʨʝʩʥʷ. 
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 ʈʠʩʫʥʦʢ 2.3 ï ʂʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ɿʤʽʾʚʩʴʢʦʛʦ ʨʘʡʦʥʫ [73]  

 

ɺʝʩʥʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʝʨʝʭʦʜʦʤ ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʭ ʪʝʤʧʝʨʘʪʫʨ 

ʧʦʚʽʪʨʷ ʟʘ 0 ʦʉ. ʎʝ, ʷʢ ʧʨʘʚʠʣʦ, ʧʦʯʠʥʘʻʪʴʩʷ ʚ 20 ʯʠʩʣʘʭ ʙʝʨʝʟʥʷ. ʆʜʥʘʢ 

ʙʫʚʘʶʪʴ ʚʽʜʭʠʣʝʥʥʷ ʚ ʪʫ ʯʠ ʽʥʰʫ ʩʪʦʨʦʥʫ. ʅʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʝ ʧʽʜʚʠʱʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʤʽʯʘʻʪʴʩʷ ʟ ʙʝʨʝʟʥʷ ʜʦ ʪʨʘʚʥʷ. 

ɺʽʜôʻʤʥʽ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʚʽʜʤʽʯʘʶʪʴʩʷ ʚ 

ʣʠʩʪʦʧʘʜʽ. ɼʣʷ ʟʠʤʦʚʦʛʦ ʧʝʨʽʦʜʫ ʭʘʨʘʢʪʝʨʥʘ ʥʝʩʪʽʡʢʘ ʧʦʛʦʜʘ, ʤʦʨʦʟʠ 

ʟʤʽʥʶʶʪʴʩʷ ʚʽʜʣʠʛʘʤʠ, ʩʥʽʛ ï ʜʦʱʝʤ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʯʝʨʛʫʚʘʥʥʷʤ 

ʮʠʢʣʦʥʽʯʥʠʭ ʪʘ ʘʥʪʠʮʠʢʣʦʥʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʟʤʽʥʦʶ ʨʫʭʫ ʧʦʚʽʪʨʷʥʠʭ ʤʘʩ. 

ɿʘ ʧʝʨʽʦʜ, ʱʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ, ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ 

ʙʫʣʘ ʚ̔ʜô̒ ʤʥʦʶ ʚ ʛʨʫʜʥʽ. ʍʦʣʦʜʥʠʡ ʧʝʨʽʦʜ (ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʦʚʽʪʨʷ 
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ʥʠʞʯʝ 0 ʦʉ) ʪʨʠʚʘʻ, ʷʢ ʧʨʘʚʠʣʦ 125 ʜʥʽʚ. ɻʣʠʙʠʥʘ ʧʨʦʤʝʨʟʘʥʥʷ ˇʨʫʥʪʫ 

ʩʢʣʘʜʘʻ ʚ ʩʝʨʝʜʥʴʦʤʫ 70,0 ʩʤ, ʜʦʩʷʛʘʶʯʠ ʚ ʦʢʨʝʤʠʭ ʤʽʩʮʷʭ 160,0 ʩʤ. 

ʃʽʪʥʽʡ ʧʝʨʽʦʜ ʧʦʤʽʨʥʦ ʪʝʧʣʠʡ, ʽʥʦʜʽ ʞʘʨʢʠʡ, ʟ ʜʦʩʪʘʪʥʴʦʶ ʢʽʣʴʢ̔ʩʪʶ 

ʦʧʘʜʽʚ. ʉʘʤʠʡ ʪʝʧʣʠʡ ʤʽʩʮʴ ï  ʣʠʧʝʥʴ. ʁʦʛʦ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ 

ʧʝʨʽʦʜ ʟ 2000 ʧʦ 2018 ʨʽʢ ʢʦʣʠʚʘʣʘʩʷ ʚʽʜ 19,5 ʦʉ ʜʦ 25,1 ʦʉ. 

ɼʣʷ ʤʽʩʮʝʚʦʩʪʽ, ʷʢʘ ʜʦʩʣʽʜʞʫʻʪʴʩʷ, ʭʘʨʘʢʪʝʨʥʠʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʡ 

ʢʣʽʤʘʪ. ʉʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʚ ʨʘʡʦʥʽ ʟʘ ʧʝʨʽʦʜ ʟ 2000 ʧʦ 

2018 ʨʽʢ ʩʢʣʘʜʘʻ 567,3 ʤʤ. ʎʝ ʚʽʜʧʦʚʽʜʘʻ ʜʦʩʪʘʪʥʽʡ ʟʦʥʽ ʟʚʦʣʦʞʝʥʥʷ. ʆʩʥʦʚʥʘ 

ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ (348,0 ʤʤ) ʧʨʠʧʘʜʘʻ ʥʘ ʪʝʧʣʠʡ ʧʝʨʽʦʜ (ʢʚʽʪʝʥʴ-ʞʦʚʪʝʥʴ). ɺ 

ʭʦʣʦʜʥʠʡ ʧʝʨʽʦʜ ʨʦʢʫ (ʣʠʩʪʦʧʘʜ-ʙʝʨʝʟʝʥʴ) ʚ ʩʝʨʝʜʥʴʦʤʫ ʚʠʧʘʜʘʻ 180,0 ʤʤ 

ʦʧʘʜʽʚ. ɺ ʩʝʨʝʜʥʴʦʤʫ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʩʢʣʘʜʘʻ ʚʽʜ 520,0 ʤʤ ʜʦ 570,0 ʤʤ. 

ɺʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʪʴ 73 %. ɺʽʪʨʠ ï ʟʤʽʥʥʽ, ʷʢ 

ʟʘ ʥʘʧʨʷʤʦʤ ʪʘʢ ʽ ʟʘ ʰʚʠʜʢʽʩʪʶ. ɿʠʤʦʶ ʧʝʨʝʚʘʞʘʶʪʴ ʚʽʪʨʠ ʩʭʽʜʥʦʛʦ, 

ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʛʦ ʪʘ ʟʘʭʽʜʥʦʛʦ ʥʘʧʨʷʤʢʫ, ʚʝʩʥʦʶ ï ʚʽʪʨʠ ʧʽʚʜʝʥʥʦʛʦ ʽ 

ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʛʦ ʥʘʧʨʷʤʢʫ, ʣʽʪʦʤ ï ʟʘʭʽʜʥʽ ʽ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽ, ʚʦʩʝʥʠ ï 

ʟʘʭʽʜʥʽ ʪʘ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽ (ʨʠʩ. 2.3). 

ʉʫʤʘʨʥʘ ʩʦʥʷʯʥʘ ʨʘʜʽʘʮʽʷ ʩʢʣʘʜʘʻ 95 ʢʢʘʣ/ʩʤ2 ʟʘ ʨʽʢ. ʅʘ ʧʨʦʪʷʟʽ ʨʦʢʫ ʾʾ 

ʚʝʣʠʯʠʥʘ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 1,6 ʢʢʘʣ/ʩʤ2 ʫ ʛʨʫʜʥʽ ʜʦ 15,2 ʢʢʘʣ/ʩʤ2 ʚ ʯʝʨʚʥʽ. ɿʘ 

ʧʝʨʽʦʜ ʟ ʢʚʽʪʥʷ ʧʦ ʚʝʨʝʩʝʥʴ ʩʫʤʘʨʥʘ ʩʦʥʷʯʥʘ ʨʘʜʽʘʮʽʷ ʩʢʣʘʜʘʻ 73,4 ʢʢʘʣ/ʩʤ2, 

ʪʦʙʪʦ ʙʽʣʷ 80 % ʨʽʯʥʦʾ ʩʫʤʠ. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʧʨʷʤʦʶ ʪʘ ʨʦʟʩʽʷʥʦʶ 

ʨʘʜʽʘʮʽʻʶ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʽʢ ʙʣʠʟʴʢʽ ʟʘ ʩʚʦʾʤʠ ʟʥʘʯʝʥʥʷʤʠ, ʘʣʝ ʚ ʪʝʧʣʠʡ 

ʧʝʨʽʦʜ ʨʦʢʫ ʧʝʨʝʚʘʞʘ̒ ʧʨʷʤʘ, ʚ ʭʦʣʦʜʥʠʡ ï ʨʦʟʩʽʷʥʘ ʨʘʜʽʘʮʽʷ [74]. 

ɺʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʢʣʽʤʘʪʦʫʪʚʦʨʝʥʥʷ ʻ ʮʠʨʢʫʣʷʮʽʡʥʽ ʧʨʦʮʝʩʠ, ʱʦ 

ʧʨʦʷʚʣʷʶʪʴʩʷ ʫ ʬʦʨʤʫʚʘʥʥʽ ʽ ʧʝʨʝʤʽʱʝʥʥʽ ʧʦʚʽʪʨʷʥʠʭ ʤʘʩ ʽ ʘʪʤʦʩʬʝʨʥʠʭ 

ʬʨʦʥʪʽʚ ʫ ʟʚôʷʟʢʫ ʟ ʥʝʨʽʚʥʦʤʽʨʥʠʤ ʧʨʦʛʨʽʚʘʥʥʷʤ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ. ʅʘʜ ʜʘʥʦʶ 

ʪʝʨʠʪʦʨʽʻʶ ʬʦʨʤʫʻʪʴʩʷ ʤʽʩʮʝʚʘ ʧʦʚʽʪʨʷʥʘ ʤʘʩʘ ï ʢʦʥʪʠʥʝʥʪʘʣʴʥʝ ʧʦʚʽʪʨʷ 

ʧʦʤʽʨʥʠʭ ʰʠʨʦʪ, ʧʦʚʪʦʨʶʚʘʥʽʩʪʴ ʷʢʦʛʦ ʫ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʽʢ ʩʢʣʘʜʘʻ 42 %. 

ɺ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʽʢ ʧʝʨʝʚʘʞʘʶʯʠʤ ʻ ʟʘʭʽʜʥʝ ʧʝʨʝʥʝʩʝʥʥʷ ʧʦʚʽʪʨʷ. 

ɺʽʜʩʦʪʢʦʚʘ ʧʦʚʪʦʨʶʚʘʥʽʩʪʴ ʥʘʧʨʷʤʢʽʚ ʚʽʪʨʫ ʥʘʜʘʥʘ ʫ ʪʘʙʣ. 2.2 [75]. 
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ʊʘʙʣʠʮʷ 2.2 ï ʇʦʚʪʦʨʶʚʘʥʽʩʪʴ (%) ʥʘʧʨʷʤʢʫ ʚʽʪʨʫ 

ʄʽʩʷʮʴ 

ʅʘʧʨʷʤʢʠ ʚʽʪʨʫ 

*ʇʥ. 
ʇʥ.-

ʉʭ. 

ʉʭ. 
ʇʜ.-

ʉʭ. 

ʇʜ. 
ʇʜ.-

ɿʭ. 

ɿʭ. 
ʇʥ.-

ɿʭ. 

ʐʪʠʣʴ 

ʉʽʯʝʥʴ 8,8 11,1 23,4 17,8 9,9 9,1 11,0 8,9 13,6 

ʃʶʪʠʡ 7,7 10,3 25,0 18,2 10,8 9,5 10,3 8,0 10,7 

ɹʝʨʝʟʝʥʴ 6,4 11,9 26,1 16,0 10,9 11,2 10,1 7,4 11,5 

ʂʚʽʪʝʥʴ 8,5 12,3 21,6 18,6 11,9 9,2 9,0 8,8 14,2 

ʊʨʘʚʝʥʴ 11,3 15,6 21,7 15,5 8,7 8,2 10,3 8,8 18,4 

ʏʝʨʚʝʥʴ 16,2 15,6 13,0 9,3 9,0 8,3 13,0 15,5 23,8 

ʃʠʧʝʥʴ 16,0 15,8 12,0 7,9 6,8 7,2 17,3 17,0 23,5 

ʉʝʨʧʝʥʴ 17,6 18,3 17,0 10,2 4,4 6,2 13,0 13,3 24,3 

ɺʝʨʝʩʝʥ ɹ 12,1 12,2 14,6 11,4 7,0 11,5 16,7 14,4 23,5 

ɾʦʚʪʝʥʴ 8,9 8,2 12,3 14,4 10,5 13,0 18,6 14,0 18,8 

ʃʠʩʪʦʧʘʜ 6,0 7,8 17,4 15,8 11,7 16,0 17,2 8,1 11,5 

ɻʨʫʜʝʥʴ 7,0 7,6 15,7 18,7 11,8 13,3 15,1 10,8 12,9 

ɺʽʜʩʦʪʢʦʚʘ 

ʧʦʚʪʦʨʶ-

ʚʘʥʽʩʪʴ 

ʥʘʧʨʷʤʢʫ 

ʚʽʪʨʫ ʟʘ 

ʨʽʢ 

10,4 12,2 18,4 14,7 9,6 10,3 13,4 11,1 17,3 

*ʇʨʠʤʽʪʢʘ ï ʇʥ. ï ʧʽʚʥʽʯʥʠʡ, ʇʥ.-ʉʭ. ï ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʠʡ, ʉʭ. ï ʩʭʽʜʥʠʡ, ʇʜ.-ʉʭ. ï 

ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʠʡ, ʇʜ. ï ʧʽʚʜʝʥʥʠʡ, ʇʜ.-ɿʭ. ï ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʠʡ, ɿʭ. ï ʟʘʭʽʜʥʠʡ ʪʘ ʇʥ.-ɿʭ. ï 

ʧ̔ ʚʥʽʯʥʦ-ʟʘʭʽʜʥʠʡ ʥʘʧʨʷʤʢʠ ʚʽʪʨʫ.  

 

ʋ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ ʘʪʤʦʩʬʝʨʥʽ ʽʥʚʝʨʩʽʾ ʤʦʞʫʪʴ ʫʪʨʠʤʫʚʘʪʠʩʴ ʚʧʨʦʜʦʚʞ 

ʫʩʽʻʾ ʥʦʯʽ ʪʘ ʜʥʷ, ʥʘʚʽʪʴ ʜʝʢʽʣʴʢʘ ʜʽʙ, ʩʪʚʦʨʶʶʯʠ ʥʝʙʝʟʧʝʯʥʽ ʩʤʦʛʦʚʽ ʩʠʪʫʘʮʽʾ. 

ʋ ʣʽʪʥʽʡ ʧʝʨʽʦʜ ʩʤʦʛʦʚʽ ʩʠʪʫʘʮʽʾ ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠʩʴ ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʩʫʭʦʾ 

ʪʘ ʩʧʝʢʦʪʥʦʾ ʧʦʛʦʜʠ. ɺʽʪʨʠ ʧʨʠ ʮʴʦʤʫ: ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽ, ʧʽʚʜʝʥʥʽ (ʩʣʘʙʢʠʡ 

ʩʫʭʦʚʽʡ) ʘʙʦ ʟʦʚʩʽʤ ʚʽʜʩʫʪʥʽ. ɸʪʤʦʩʬʝʨʥʠʡ ʪʠʩʢ ʨʦʩʪʝ ʘʙʦ ʤʘʻ ʥʫʣʴʦʚʫ 

ʪʝʥʜʝʥʮʽʶ. ʋ ʦʩʽʥʥʴʦ-ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ ʥʘ ʪʝʨʠʪʦʨʽʾ ɿʤʽʾʚʩʴʢʦʛʦ ʨʘʡʦʥʫ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʜʠʤʦʚʽ ʩʤʦʛʠ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʚʠʢʠʜʘʤʠ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ. 
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2.2.3 ɻʝʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ʪʝʨʠʪʦʨʽʾ ʚ ʨʘʡʦʥʽ ʨʦʟʤʽʱʝʥʥʷ 

ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ 

 

ʌʦʨʤʫʚʘʥʥʷ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʪʘ ʛʽʜʨʦʭʽʤʽʯʥʦʛʦ ʨʝʞʠʤʽʚ ʦʟʝʨ, ʱʦ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʪʘ ʩʪʘʥʫ ʷʢʦʩʪʽ ʚʦʜʠ ʚ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʠʤʠ 

ʬʘʢʪʦʨʘʤʠ: ʛʝʦʣʦʛʽʯʥʦʶ ʙʫʜʦʚʦʶ, ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʤʠ ʫʤʦʚʘʤʠ, ʫʤʦʚʘʤʠ 

ʚʟʘʻʤʦʟʚôʷʟʢʫ ʧʽʜʟʝʤʥʠʭ ʪʘ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ. 

ɻʝʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ. ʉʪʨʘʪʽʛʨʘʬʽʷ. ɺ ʛʝʦʣʦʛʽʯʥʽʡ ʙʫʜʦʚʽ ʨʝʛʽʦʥʫ 

ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʨʽʟʥʽ ʟʘ ʚʽʢʦʤ ʚʽʜʢʣʘʜʠ ï ʧʘʣʝʦʟʦʡʩʴʢʽ, ʤʝʟʦʟʦʡʩʴʢʽ ʪʘ 

ʢʘʡʥʦʟʦʡʩʴʢʽ [76]. 

ʋʤʦʚʠ ʾʭ ʥʘʢʦʧʠʯʝʥʥʷ, ʣʽʪʦʣʦʛʽʯʥʠʡ ʩʢʣʘʜ ʽ ʫʯʘʩʪʴ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ 

ʛʝʦʣʦʛʽʯʥʦʾ ʽʩʪʦʨʽʾ ʚʠʟʥʘʯʘʶʪʴ ʤʦʨʬʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʣʴʻʬʫ, ʥʘʧʨʷʤ ʽ 

ʛʣʠʙʠʥʫ ʝʨʦʟʽʡʥʠʭ ʩʠʩʪʝʤ, ʢʦʥʬʽʛʫʨʘʮʽʶ ʙʝʨʝʛʽʚ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ, 

ʫʤʦʚʠ ʟʘʣʷʛʘʥʥʷ ʪʘ ʨʫʭʫ ʧʽʜʟʝʤʥʠʭ ʚʦʜ. 

ʋ ʟʚôʟ̫ʢʫ ʟ ʪʠʤ, ʱʦ ʫ ʚʠʨʽʰʝʥʥʽ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʜʘʯ ʟʥʘʯʥʫ ʨʦʣʴ 

ʚʽʜʽʛʨʘʶʪʴ ˇʨʫʥʪʦʚʽ ʚʦʜʠ ʪʘ ʧʝʨʰʽ ʚʽʜ ʧʦʚʝʨʭʥʽ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ ʛʦʨʠʟʦʥʪʠ 

ʤʽʞʧʣʘʩʪʦʚʠʭ ʚʦʜ, ʦʧʠʩ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʪʝʨʠʪʦʨʽʾ ʧʨʠʚʦʜʠʪʴʩʷ ʣʠʰʝ ʚ 

ʤʝʞʘʭ ʮʽʻʾ ʯʘʩʪʠʥʠ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʨʽʟʫ. 

ɺ ʛʝʦʣʦʛʽʯʥʽʡ ʙʫʜʦʚʽ ʪʝʨʠʪʦʨʽʾ ʨʦʟʤʽʱʝʥʥʷ ʩʠʩʪʝʤʠ ʃʠʤʘʥʩʴʢʠʭ ʦʟʝʨ  

ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʢʨʝʡʜʦʚʽ, ʧʘʣʝʦʛʝʥʦʚʽ ʪʘ ʯʝʪʚʝʨʪʠʥʥʽ ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ.  

ʂʨʝʡʜʦʚʘ ʩʠʩʪʝʤʘ (ʂ). ʂʨʝʡʜʦʚʽ ʚʽʜʢʣʘʜʠ ʨʦʟʢʨʠʪʽ ʥʘ ʛʣʠʙʠʥʽ 86,0 ʤ ʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʤʝʨʛʝʣʴʥʦ-ʢʨʝʡʜʷʥʦʶ ʪʦʚʱʝʶ. ɺʽʜʢʣʘʜʠ ʢʨʝʡʜʦʚʦʾ 

ʩʠʩʪʝʤʠ ʚ ʤʝʞʘʭ ʨʘʡʦʥʫ ʤʘʶʪʴ ʧʦʚʩʶʜʥʝ ʧʦʰʠʨʝʥʥʷ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʠʞʥʽʤ 

(ʂ1) ʪʘ ʚʝʨʭʥʽʤ (ʂ2) ʚʽʜʜʽʣʘʤʠ. 

ʊʫʨʦʥʩʴʢʠʡ, ʢʦʥôʷʢʩʴʢʠʡ, ʩʘʥʪʦʥʩʴʢʠʡ, ʢʘʤʧʘʥʩʴʢʠʡ ʽ ʤʘʘʩʪʨʠʭʪʩʴʢʠʡ 

ʷʨʫʩʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʦʚʱʦʶ ʙʽʣʦʾ, ʩʽʨʫʚʘʪʦ-ʙʣ̔ʦʾ ʢʨʝʡʜʠ ʪʘ ʢʨʝʡʜʦʧʦʜʽʙʥʦʛʦ 

ʤʝʨʛʝʣʶ. ʇʨʠ ʥʝʛʣʠʙʦʢʦʤʫ ʟʘʣʷʛʘʥʥʽ (ʜʦ 100 ʤ) ʚʽʜ ʧʦʚʝʨʭʥʽ ʟʝʤʣʽ ʚʝʨʭʥʷ 

ʯʘʩʪʠʥʘ ʤʝʨʛʝʣʴʥʦ-ʢʨʝʡʜʦʚʦʾ ʪʦʚʱʽ ʪʨʽʱʠʥʫʚʘʪʘ.  

ɻʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ ʚʝʨʭʥʴʦʢʨʝʡʜʦʚʠʭ ʧʦʨʽʜ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 44,0ï60,0 ʤ 
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ʚ ʟʘʧʣʘʚʽ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʜʦ 100,0ï140,0 ʤ ʥʘ ʚʦʜʦʜʽʣʘʭ. ɿʘʛʘʣʴʥʘ 

ʧʦʪʫʞʥʽʩʪʴ ʟʤʽʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ 354ï690 ʤ. 

ʇʘʣʝʦʛʝʥʦʚʘ ʩʠʩʪʝʤʘ (P). ʇʘʣʝʦʛʝʥʦʚʽ ʚʽʜʢʣʘʜʠ ʨʦʟʚʠʥʝʥʽ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʜʦʩʣʽʜʞʝʥʴ ʜʦʩʠʪʴ ʰʠʨʦʢʦ ʽ ʟʘʣʷʛʘʶʪʴ ʥʘ ʨʦʟʤʠʪʽʡ ʧʦʚʝʨʭʥʽ ʢʨʝʡʜʦʚʠʭ ʧʦʨʽʜ 

ʤʘʘʩʪʨʠʭʪʩʴʢʦʛʦ ʷʨʫʩʫ. ɺʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʫʤʩʴʢʦʶ ʩʚʠʪʦʶ ʧʘʣʽʦʮʝʥʫ, 

ʢʘʥʽʚʩʴʢʦʶ, ʙʫʯʘʮʴʢʦʶ, ʦʙʫʭʽʚʩʴʢʦʶ ʩʚʠʪʘʤʠ ʝʦʮʝʥʫ ʪʘ ʤʝʞʠʛʽʨʩʴʢʦʶ 

ʩʚʠʪʦʶ ʦʣʽʛʦʮʝʥʫ. 

ʏʝʪʚʝʨʪʠʥʥʘ ʩʠʩʪʝʤʘ (QI-IV). ɺʽʜʢʣʘʜʠ ʯʝʪʚʝʨʪʠʥʥʦʛʦ ʚʽʢʫ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʜʦʩʣʽʜʞʝʥʴ ʤʘʶʪʴ ʰʠʨʦʢʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʢʦʤʧʣʝʢʩʦʤ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ ʚʽʜ ʥʠʞʥʴʦʯʝʪʚʝʨʪʠʥʥʦʛʦ (QI) ʜʦ 

ʩʫʯʘʩʥʦʛʦ (QIV) ʚʽʢʫ: ʘʣʶʚʽʘʣʴʥʠʤʠ, ʜʝʣʶʚʽʘʣʴʥʠʤʠ, ʝʦʣʦʚʦ-ʜʝʣʶʚʽʘʣʴʥʠʤʠ 

ʫʪʚʦʨʝʥʥʷʤʠ. ɿʥʘʯʥʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ ʘʣʶʚʽʘʣʴʥʽ ʪʘ ʝʦʣʦʚʦ-ʜʝʣʶʚʽʘʣʴʥʽ ʪʠʧʠ 

ʧʦʨʽʜ, ʽʥʰʽ ʤʘʶʪʴ ʜʨʫʛʦʨʷʜʥʝ ʟʥʘʯʝʥʥʷ.  

ɸʣʶʚʽʘʣʴʥʽ ʚʽʜʢʣʘʜʠ (ʘQI-IV) ʩʢʣʘʜʘʶʪʴ ʟʘʧʣʘʚʫ ʽ ʯʝʪʚʝʨʪʠʥʥʽ ʪʝʨʘʩʠ 

ʨ.  ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʪʘ ʜʥʠʱʘ ʙʘʣʦʢ. ɺʽʜʢʣʘʜʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʯʦʨʥʦ-ʙʫʨʠʤʠ, 

ʤʫʣʠʩʪʠʤʠ ʛʣʠʥʘʤʠ, ʣʝʛʢʠʤʠ ʩʫʛʣʠʥʢʘʤʠ ʪʘ ʧʽʩʢʘʤʠ ʩʽʨʠʤʠ, ʞʦʚʪʫʚʘʪʦ-

ʩʽʨʠʤʠ, ʢʚʘʨʮʦʚʠʤʠ, ʨʽʟʥʦʟʝʨʥʠʩʪʠʤʠ, ʛʣʠʥʠʩʪʠʤʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʩʫʧʽʩʢʽʚ ʪʘ 

ʧʽʱʘʥʠʩʪʦʾ ʛʣʠʥʠ. ʇʦʪʫʞʥʽʩʪʴ ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʚ ʜʦʣʠʥʽ ʨ. ʉ̔ ʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 6,0 ʜʦ 22,0 ʤ. 

ɽʦʣʦʚʦ-ʜʝʣʶʚʽʘʣʴʥʽ ʡ ʝʣʶʚʽʘʣʴʥʽ ʚʽʜʢʣʘʜʠ (vdeQI-III) ʫʪʚʦʨʶʶʪʴ 

ʩʫʮʽʣʴʥʠʡ ʧʦʢʨʠʚ ʥʘ ʚʦʜʦʜʽʣʘʭ, ʥʘ ʩʭʠʣʘʭ ʜʦʣʠʥʠ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʽ ʥʘ 

ʘʣʶʚʽʘʣʴʥʠʭ ʪʝʨʘʩʦʚʠʭ ʨʽʚʥʠʥʘʭ. ɺʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʰʘʨʦʤ ʩʽʨʫʚʘʪʦ-ʞʦʚʪʦʛʦ 

ʣʝʩʦʚʠʜʥʦʛʦ ʩʫʛʣʠʥʢʫ, ʟ ʢʘʨʙʦʥʘʪʥʠʤʠ ʧʨʦʞʠʣʢʘʤʠ  ʟ ʚʠʨʘʞʝʥʠʤʠ 

ʤʘʢʨʦʧʦʨʘʤʠ, ʩʫʧʽʩʢʘʤʠ ʙʫʨʠʤʠ ʪʘ ʞʦʚʪʦ-ʙʫʨʠʤʠ, ʧʦʪʫʞʥʽʩʪʶ ʚʽʜ 1,0 ʜʦ 

3,0 ʤ ʥʘ ʧʝʨʰʠʭ ʥʘʜʟʘʧʣʘʚʥʠʭ ʪʝʨʘʩʘʭ, ʜʦ 15,0ï20,0 ʤ ʚ ʦʙʣʘʩʪʽ ʧʣʘʪʦ ʽ ʥʘ 

ʧʣʽʦʮʝʥʦʚʠʭ ʪʝʨʘʩʘʭ [76]. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʚ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ 

ʟʘʚʜʘʥʴ ʤʘʻ ʚʦʜʦʥʦʩʥʠʡ ʛʦʨʠʟʦʥʪ ʛʨʫʪʦʚʠʭ ʚʦʜ ʩʬʦʨʤʦʚʘʥʠʡ ʚ ʤʝʞʘʭ ʪʝʨʘʩ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ, ʦʩʢʽʣʴʢʠ ʙʫʯʘʮʴʢʠʡ ʽ ʤʝʞʠʛʽʨʩʴʢʠʡ ʷʨʫʩʠ ʧʨʘʢʪʠʯʥʦ 

ʙʝʟʚʦʜʥʽ. 
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ɺʦʜʦʥʦʩʥʠʡ ʛʦʨʠʟʦʥʪ ʯʝʪʚʝʨʪʠʥʥʠʭ ʚʽʜʢʣʘʜʝʥʴ (ʘQ1-111) ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ˇʨʫʥʪʦʚʠʤʠ ʚʦʜʘʤʠ ʪʝʨʘʩ. ɺʦʜʦʚʤʽʩʥʦʶ ʧʦʨʦʜʦʶ ʮʴʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ 

ʛʦʨʠʟʦʥʪʫ ʩʣʫʞʘʪʴ ʜʘʚʥʴʦʘʣʶʚʽʘʣʴʥʽ, ʧʝʨʝʚʘʞʥʦ, ʜʨʽʙʥʦʟʝʨʥʠʩʪʽ ʪʘ 

ʪʦʥʢʦʟʝʨʥʠʩʪʽ ʧʽʩʢʠ, ʷʢʽ ʜʦʥʠʟʫ ʧʝʨʝʭʦʜʷʪɹ ʚ ʩʝʨʝʜʥʴʦ ï ʪʘ ʨʽʟʥʦʟʝʨʥʠʩʪʽ. 

ɿʚʝʨʭʫ ʧʽʩʢʠ ʧʨʠʢʨʠʪʽ ʤʘʣʦʧʦʪʫʞʥʠʤ ʰʘʨʦʤ ʣʝʩʦʚʠʜʥʦʛʦ ʩʫʛʣʠʥʢʫ. 

ʅʘʧʨʷʤʦʢ ˇʨʫʥʪʦʚʦʛʦ ʧʦʪʦʢʫ ʦʨʽʻʥʪʦʚʘʥʠʡ ʟ ʧʽʚʥʽʯʥʦʛʦ ʟʘʭʦʜʫ ʥʘ 

ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ, ʪʦʙʪʦ ʚʽʜ III-ʦʾ ʪʝʨʘʩʠ, ʯʝʨʝʟ ʪʦʚʱʫ ʜʨʫʛʦʾ ʜʦ ʟʘʧʣʘʚʠ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ, ʱʦ ʧ̔ʜʪʚʝʨʜʞʫʻʪʴʩʷ ʧʦʩʪʫʧʦʚʠʤ ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʷ 

ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʚ ʩʪʦʨʦʥʫ ʪʨʝʪʴʦʾ ʪʝʨʘʩʠ. 

 

2.2.4 ɻʝʦʤʦʨʬʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʝʨʠʪʦʨʽʾ 

 

ʋ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʪʝʨʠʪʦʨʽʷ ʥʘʣʝʞʠʪʴ ʜʦ ʜʦʣʠʥʠ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ, ʜʝ ʚʠʜʽʣʷʶʪʴʩʷ: ʚʣʘʩʥʝ ʟʘʧʣʘʚʘ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ, 

ʧʝʨʰʘ ʥʘʜʟʘʧʣʘʚʥʘ (ʜʦʬʽʥʦʚʩʴʢʦ-ʧʨʠʯʦʨʥʦʤʦʨʩʴʢʘ), ʜʨʫʛʘ ʥʘʜʟʘʧʣʘʚʥʘ 

(ʚʽʪʘʯʝʚʩʴʢʦ-ʙʫʟʴʢʘ) ʽ ʪʨʝʪʷ ʥʘʜʟʘʧʣʘʚʥʘ (ʧʨʠʣʫʮʴʢʦ-ʫʜʘʡʩʴʢʘ) 

ʧʽʟʥʴʦʧʣʝʡʩʪʦʮʝʥʦʚʽ ʪʝʨʘʩʠ. ɺʟʜʦʚʞ ʨʽʯʢʠ ʪʷʛʥʝʪʴʩʷ ʧʨʠʨʫʩʣʦʚʘ ʛʨʷʜʘ, ʟʘ 

ʷʢʦʶ ʟʘʧʣʘʚʘ ʧʦʩʪʽʡʥʦ ʟʥʠʞʫʻʪʴʩʷ ʫ ʥʘʧʨʷʤʽ ʜʦ ʜʨʫʛʦʾ ʪʝʨʘʩʠ. 

ɿʘʛʘʣʴʥʠʤʠ ʜʣʷ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʱʦ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʥʘ ʪʝʨʘʩʘʭ, ʻ 

ʛʝʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ʪʘ ʩʢʣʘʜ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ. ɸʣʶʚʽʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʟʘʧʣʘʚʠ 

(ʟʘʧʣʘʚʥʘ ʯʠ ʣʫʯʥʘ ʪʝʨʘʩʘ) ʣʝʞʘʪʴ ʥʘ ʧʦʨʦʜʘʭ ʤʝʞʠʛʽʨʩʴʢʦʛʦ ʦʣʽʛʦʮʝʥʫ ʪʘ 

ʩʢʣʘʜʘʶʪʴʩʷ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʟ ʧʽʩʢʽʚ, ʩʫʧʽʩʢʽʚ ʽ, ʨʽʜʰʝ, ʩʫʛʣʠʥʢʽʚ ʪʘ 

ʤʫʣʠʩʪʠʭ ʛʣʠʥ.  

ɿʘʧʣʘʚʘ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʫ ʨʘʡʦʥʽ ʜʦʩʣʽʜʞʝʥʴ ʤʘʻ ʧʣʦʩʢʦ-

ʨʽʚʥʠʥʥʠʡ ʨʝʣʴʻʬ, ʰʠʨʠʥʫ ʙʣʠʟʴʢʦ 1,0 ʢʤ. ɸʙʩʦʣʶʪʥʽ ʚʽʜʤʽʪʢʠ ʧʦʚʝʨʭʥʽ 

ʟʤʽʥʶʶʪʴʩʷ ʚ ʽʥʪʝʨʚʘʣʽ 79,0ï80,5 ʤ. ɿʘʧʣʘʚʘ ʟʘʙʦʣʦʯʝʥʘ, ʫ ʾʾ ʤʝʞʘʭ 

ʨʦʟʪʘʰʦʚʘʥʽ ʯʠʩʣʝʥʥʽ ʦʟʝʨʘ-ʩʪʘʨʠʮʽ (ʃʠʯʦʚʝ, ʂʨʠʚʝ, ɹʽʣʝ, ʇʦʧʦʚʦ ʡ ʽʥ.), 

ʩʢʣʘʜʝʥʘ ʘʣʶʚʽʻʤ ʨʫʩʣʦʚʦʾ, ʟʘʧʣʘʚʥʦʾ ʽ ʩʪʘʨʠʯʥʦʾ ʬʘʮʽʡ. ʇʦʪʫʞʥʽʩʪʴ 

ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʝʥʴ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 8,0 ʜʦ 10,0ï15,0 ʤ. ɸʣʶʚʽʘʣʴʥʽ 

ʚʽʜʢʣʘʜʠ ʧʽʜʩʪʠʣʘʶʪʴʩʷ ʢʠʾʚʩʴʢʦʶ ʪʘ ʤʝʞʠʛʽʨʩʴʢʦʶ (ʭʘʨʢʽʚʩʴʢʦʶ) ʩʚʠʪʘʤʠ 
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ʧʘʣʝʦʛʝʥʫ. ɰʭʥʷ ʧʦʢʨʽʚʣʷ ʝʨʦʜʦʚʘʥʘ, ʘʙʩʦʣʶʪʥʽ ʚʽʜʤʽʪʢʠ ʚ ʨʘʡʦʥʽ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʃʠʤʘʥʩʴʢʠʭ ʦʟʝʨ ʩʪʘʥʦʚʣʷʪʴ 65,0ï72,5 ʤ [77]. 

ʇʝʨʰʘ ʥʘʜʟʘʧʣʘʚʥʘ ʧʽʱʘʥʘ ʘʙʦ ʥʘʜʣʫʯʥʘ (ʜʦʬʽʥʦʚʩʴʢʦ-

ʧʨʠʯʦʨʥʦʤʦʨʩʴʢʘ) ʪʝʨʘʩʘ ʬʨʘʛʤʝʥʪʘʨʥʦ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʫʟʜʦʚʞ ʟʘʧʣʘʚʠ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ, ʜʦʩʷʛʘʶʯʠ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʫ ʧʦʧʝʨʝʯʥʠʢʫ 

0,8 ʢʤ. ɸʙʩʦʣʶʪʥʽ ʚʽʜʤʽʪʢʠ ʧʦʚʝʨʭʥʽ ʩʪʘʥʦʚʠʪʴ 81,0ï85,0 ʤ. ʇʝʨʝʚʠʱʝʥʥʷ 

ʥʘʜ ʫʨʽʟʦʤ ʨʽʯʢʠ ʚ ʤʝʞʝʥʥʠʡ ʧʝʨʽʦʜ ʩʢʣʘʜʘʻ 4,0ï4,5 ʤ. ʊʝʨʘʩʘ ʩʢʣʘʜʝʥʘ 

ʧʦʨʦʜʘʤʠ ʜʦʬʽʥʦʚʩʴʢʦʛʦ ʽ ʧʨʠʯʦʨʥʦʤʦʨʩʴʢʦʛʦ ʛʦʨʠʟʦʥʪʽʚ ï ʘʣʶʚʽʘʣʴʥʠʤʠ 

ʧʽʩʢʘʤʠ ʟʘʛʘʣʴʥʦʶ ʧʦʪʫʞʥʽʩʪʶ ʜʦ 5ï7,5 ʤ. ʇʽʜʦʰʚʘ ʘʣʶʚʽʶ ʤʘʻ ʘʙʩʦʣʶʪʥʽ 

ʚʽʜʤʽʪʢʠ 69,0ï76,0 ʤ [77]. ʋ ʨʘʡʦʥʽ ʜʦʩʣʽʜʞʝʥʴ ʘʣʶʚʽʡ ɯ-ʦʾ ʥʘʜʟʘʧʣʘʚʥʦʾ 

ʪʝʨʘʩʠ ʧʽʜʩʪʠʣʘʻʪʴʩʷ ʚʽʜʢʣʘʜʘʤʠ ʧʘʣʝʦʛʝʥʫ. 

ʅʘ ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ ʜʨʫʛʘ ʥʘʜʟʘʧʣʘʚʥʘ ʪʝʨʘʩʘ ʧʨʠʤʠʢʘʻ ʜʦ ʧʨʠʣʫʮʴʢʦ-

ʫʜʘʡʩʢʦʾ. ʉʪʠʢ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʩʪʨʫʢʪʫʨ ʧʨʦʭʦʜʠʪʴ ʧʽʚʥʽʯʥʽʰʝ ʩʝʣʘ 

ʃʠʤʘʥ, ʪʝʨʠʪʦʨʽʻʶ ʩʝʣʘ ɭʛʦʨʽʚʢʘ. ʅʘ ʧʽʚʜʥʽ ʽ ʧʽʚʜʝʥʥʦʤʫ ʟʘʭʦʜʽ ʚʽʪʘʯʝʚʩʴʢʦ-

ʙʫʟʴʢʘ ʪʝʨʘʩʘ ʪʘʢʦʞ ʧʨʠʤʠʢʘʻ ʜʦ ʧʨʠʣʫʮʴʢʦ-ʫʜʘʡʩʢʦʾ, ʱʦ ʨʦʟʚʠʥʫʪʘ ʪʫʪ ʫ 

ʚʠʛʣʷʜʽ ʦʩʪʘʪʢʦʚʦʛʦ ʚʘʣʫ, ʘʙʩʦʣʶʪʥʽ ʚʽʜʤʽʪʢʠ ʧʦʚʝʨʭʥʽ ʷʢʦʛʦ ʩʢʣʘʜʘʶʪʴ 

110,0ï116,5 ʤ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʪʝʨʠʪʦʨʽʾ, ʷʢʘ ʜʦʩʣʽʜʞʫʻʪʴʩʷ, ʚʽʜʢʣʘʜʠ ʚʽʪʘʯʝʚʩʴʢʦʛʦ ʽ 

ʙʫʟʴʢʦʛʦ ʛʦʨʠʟʦʥʪʽʚ ʚʠʢʦʥʫʶʪʴ ʩʚʦʻʨʽʜʥʫ ʧʦʜʦʚʞʝʥʫ ʙʦʨʦʟʥʫ ʧʘʣʝʦʨʝʣʴʻʬʫ 

ʥʘ ʤʽʩʮʽ ʩʪʘʨʦʛʦ ʨʫʩʣʘ (ʘʙʦ ʨʫʢʘʚʘ) ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ, ʦʨʽʻʥʪʦʚʘʥʫ ʟ 

ʧʽʚʥʽʯʥʦʛʦ ʟʘʭʦʜʫ ʥʘ ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ. 

ɺʽʪʘʯʝʚʩʴʢʦ-ʙʫʟʴʢʘ ʪʝʨʘʩʘ, ʥʘ ʷʢʽʡ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʦʟʝʨʘ ʉʚʽʪʣʠʯʥʝ, 

ʂʦʤʠʰʫʚʘʪʝ, ʏʘʡʢʘ, ʩʢʣʘʜʘʻʪʴʩʷ ʘʣʶʚʽʘʣʴʥʠʤʠ ʜʨʽʙʥʦ- ʽ ʩʝʨʝʜʥʴʦ-

ʟʝʨʥʠʩʪʠʤʠ, ʯʘʩʪʦ ʛʣʠʥʠʩʪʠʤʠ, ʧʽʩʢʘʤʠ. ʇʦʪʫʞʥʽʩʪʴ ʘʣʶʚʽʶ ʩʪʘʥʦʚʠʪʴ 15,0ï

20,0 ʤ. ʇʽʜʦʰʚʘ ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʬʽʢʩʫʻʪʴʩʷ ʥʘ ʚʽʜʤʽʪʢʘʭ 76,0ï80,0 ʤ. ʋ 

ʧʽʜʦʰʚʽ ʟʘʣʷʛʘʶʪʴ ʧʦʨʦʜʠ ʧʘʣʝʦʛʝʥʫ: ʧʽʩʢʠ ʽ ʛʣʠʥʠ ʤʝʞʠʛʽʨʩʴʢʦʾ 

(ʭʘʨʢʽʚʩʴʢʦʾ) ʩʚʠʪʠ; ʘʣʝʚʨʠʪʠ, ʘʣʝʚʨʦʣʽʪʠ, ʧʽʱʘʥʠʢʠ ʦʙʫʭʽʚʩʴʢʦʾ ʪʘ 

ʚʝʨʭʥʴʦʢʠʾʚʩʴʢʦʾ ʩʚʠʪʠ. ʋ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʪʦʚʱ̔ ʬʨʘʛʤʝʥʪʘʨʥʦ ʨʦʟʚʠʥʫʪʽ 

ʩʫʛʣʠʥʢʠ ʧʦʪʫʞʥʽʩʪʶ ʚ ʩʝʨʝʜʥʴʦʤʫ 0,5ï1,4 ʤ, ʚ ʦʜʠʥʠʯʥʠʭ ʚʠʧʘʜʢʘʭ ï ʜʦ 

3,5 ʤ. ʇʨʦʩʪʦʨʦʚʦ ʩʫʛʣʠʥʥʽ ʚʽʜʢʣʘʜʠ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʢʨʘʡʦʚʠʭ ʯʘʩʪʠʥ 
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ʚʽʪʘʯʝʚʩʴʢʦ-ʙʫʟʴʢʦʾ ʪʝʨʘʩʠ ʚ ʤʽʩʮʷʭ ʧʨʠʤʠʢʘʥʥʷ ʾʾ ʜʦ ʧʨʠʣʫʮʴʢʦ-ʫʜʘʡʩʢʦʾ 

ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ.  

 

2.2.5 ɻʽʜʨʦʛʝʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ɿʤʽʾʚʩʴʢʦʡ ʊɽʉ 

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʪʘ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚ 

ʚʠʜʽʣʷʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʚʦʜʦʥʦʩʥʽ ʛʦʨʠʟʦʥʪʠ, ʢʦʤʧʣʝʢʩʠ ʪʘ ʚʦʜʦʪʨʠʚʢʽ ʪʦʚʱʽ: 

ï ʚʦʜʦʥʦʩʥʠʡ ʛʦʨʠʟʦʥʪ ˇʨʫʥʪʦʚʠʭ ʚʦʜ (ʧʝʨʰʠʡ ʚʽʜ ʧʦʚʝʨʭʥʽ), ʱʦ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʚʝʨʭʥʴʦʯʝʪʚʝʨʪʠʥʥʠʭ ʘʣʶʚʽʘʣʴʥʠʭ (ʘ QIII) ʚʽʜʢʣʘʜʝʥʴ;  

ï ʚʦʜʦʥʦʩʥʠʡ ʛʦʨʠʟʦʥʪ ʧʽʜʤʝʨʛʝʣʴʥʠʭ ʚʽʜʢʣʘʜʝʥʴ ʧʘʣʝʦʛʝʥʫ: ʙʫʯʘʮʴʢʠʭ 

ʧʽʩʢʽʚ ʽ ʧʽʱʘʥʠʢʽʚ (P 1ï2bʩ); 

 ï ʚʦʜʦʥʦʩʥʠʡ ʛʦʨʠʟʦʥʪ ʪʨʽʱʠʥʫʚʘʪʦʾ ʟʦʥʠ ʤʝʨʛʝʣʴʥʦ-ʢʨʝʡʜʷʥʠʭ 

ʚʽʜʢʣʘʜʝʥʴ ʚʝʨʭʥʴʦʾ ʢʨʝʡʜʠ (ʂ2).  

 ï ʩʝʥʦʤʘʥ-ʥʠʞʥʴʦʢʨʝʡʜʷʥʠʡ ʚʦʜʦʥʦʩʥʠʡ ʢʦʤʧʣʝʢʩ (ʂ1ï2). 

ɿʛʽʜʥʦ ʟ ʛʝʦʣʦʛʽʯʥʦʶ ʙʫʜʦʚʦʶ ʚ ʨʦʟʨʽʟʽ ʚʽʜʢʣʘʜʽʚ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ 

ʪʝʨʠʪʦʨʽʶ, ʱʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ, ʧʨʠʩʫʪʥʽ 2-ʽ ʪʦʚʱʽ ʚʦʜʦʪʨʠʚʢʠʭ ʧʦʨʽʜ.  

ʇʝʨʰʠʤ ʚʽʜ ʧʦʚʝʨʭʥʽ ʨʝʛʽʦʥʘʣʴʥʠʤ ʚʦʜʦʪʨʠʚʦʤ, ʚʠʪʨʠʤʘʥʠʤ ʫ ʧʣʘʥʽ ʪʘ 

ʨʦʟʨʽʟʽ, ʻ ʧʦʨʦʜʠ ʦʙʫʭʽʚʩʴʢʦʾ ʩʚʠʪʠ ʝʦʮʝʥʫ (P2ʦʚ), ʧʨʝʜʩʪʘʚʣʝʥʽ ʱʽʣʴʥʠʤʠ 

ʤʝʨʛʝʣʷʤʠ. ɰʭ ʤʽʥʽʤʘʣʴʥʘ ʨʦʟʢʨʠʪʘ ʧʦʪʫʞʥʽʩʪʴ ʫ ʨʘʡʦʥʽ ʨʦʟʤʽʱʝʥʥʷ 

ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʩʢʣʘʜʘʻ 10,5 ʤ. ʋ ʩʝʨʝʜʥʴʦʤʫ, ʧʦʪʫʞʥʽʩʪʴ ʦʙʫʭʽʚʩʴʢʦʛʦ 

ʤʝʨʛʝʣʶ, ʩʫʤʘʨʥʦ ʟ ʦʜʥʦʚʽʢʦʚʠʤʠ ʛʣʠʥʘʤʠ, ʥʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ 

ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 20,0ï25,0 ʤ.  

ɼʨʫʛʠʤ ʚʽʜ ʧʦʚʝʨʭʥʽ ʨʝʛʽʦʥʘʣʴʥʠʤ ʚʦʜʦʪʨʠʚʦʤ ʻ ʧʦʪʫʞʥʘ ʪʦʚʱʘ (ʫ 

ʩʝʨʝʜʥʴʦʤʫ 650 ʤ) ʱʽʣʴʥʠʭ ʤʦʥʦʣʽʪʥʠʭ ʢʨʝʡʜʷʥʦʧʦʜʽʙʥʠʭ ʤʝʨʛʝʣʽʚ ʚʝʨʭʥʴʦʾ 

ʢʨʝʡʜʠ, ʱʦ ʨʦʟʜʽʣʷʻ ʚʦʜʦʥʦʩʥʠʡ ʛʦʨʠʟʦʥʪ ʪʨʽʱʠʥʫʚʘʪʦʾ ʟʦʥʠ ʚʝʨʭʥʴʦʾ ʢʨʝʡʜʠ 

(ʂ2) ʽ ʩʝʥʦʤʘʥ-ʥʠʞʥʴʦʢʨʝʡʜʷʥʠʡ ʚʦʜʦʥʦʩʥʠʡ ʢʦʤʧʣʝʢʩ (ʂ1). 

ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʫʥʘʩʣʽʜʦʢ ʚʽʜʩʫʪʥʦʩʪʽ ʥʘʜʽʡʥʦʛʦ ʚʦʜʦʪʨʠʚʫ ʫ 

ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʨʽʟʫ, ʘʣʶʚʽʘʣʴʥʠʡ ʚʦʜʦʥʦʩʥʠʡ ʛʦʨʠʟʦʥʪ ʽ ʛʦʨʠʟʦʥʪʠ 

ʤʝʞʠʛʽʨʩʴʢʦʾ ʽ ʦʙʫʭʽʚʩʴʢʦʾ ʩʚʠʪ ʧʘʣʝʦʛʝʥʫ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʻʜʠʥʫ ʚʦʜʦʥʦʩʥʫ 
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ʪʦʚʱʫ ʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʨʦʟʨʽʟʽ ʪʝʨʠʪʦʨʽʾ ʷʢ ʧʝʨʰʠʡ ʚʽʜ 

ʧʦʚʝʨʭʥʽ ʚʦʜʦʥʦʩʥʠʡ ʢʦʤʧʣʝʢʩ [77]. 

ɺʦʜʠ ʯʝʪʚʝʨʪʠʥʥʠʭ ʚʽʜʢʣʘʜʽʚ. ɺʦʜʦʥʦʩʥʠʡ ʛʦʨʠʟʦʥʪ 

ʚʝʨʭʥʴʦʯʝʪʚʝʨʪʠʥʥʠʭ ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʫ ʣʽʪʦʣʦʛʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʪʦʥʢʦ-, ʜʨʽʙʥʦ- ʽ ʩʨʝʜʥʴʦʟʝʨʥʠʩʪʠʤʠ, ʯʘʩʪʦ ï ʛʣʠʥʠʩʪʠʤʠ, 

ʧʽʩʢʘʤʠ. ʋ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʨʽʟʫ ʧʽʩʢʠ ʧʝʨʝʚʘʞʥʦ ʪʦʥʢʦ- ʽ ʜʨʽʙʥʦʟʝʨʥʠʩʪʽ, 

ʛʣʠʥʠʩʪʽ, ʫ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʚʠʥʫʪʽ ʧʽʱʘʥʽ ʚʽʜʢʣʘʜʠ, ʜʨʽʙʥʦ- ʽ 

ʩʝʨʝʜʥʴʦʟʝʨʥʠʩʪʠʭ ʬʨʘʢʮʽʡ. ɺʽʜʧʦʚʽʜʥʦ, ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʨʦʟʨʽʟʽ ʚʘʨʽʶʶʪʴ ʽ 

ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʬʽʣʴʪʨʘʮʽʾ: ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʨʽʟʫ ʚʦʥʠ ʩʢʣʘʜʘʶʪʴ 

0,5ï3,5 ʤ/ʜʦʙ, ʫ ʩʝʨʝʜʥʽʡ ʽ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʚʦʜʦʥʦʩʥʦʾ ʪʦʚʱʽ, ʾʭʥʽ ʟʥʘʯʝʥʥʷ, ʷʢ 

ʧʨʘʚʠʣʦ, ʟʤʽʥʶʶʪʴʩʷ ʚʽʜ 6,0 ʜʦ 9,0 ʤ/ʜʦʙ. 

ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʚ ʟʦʥʽ ʨʦʟʤʽʱʝʥʥʷ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ, ʫ ʧʣʘʥʦʚʦʤʫ 

ʨʦʟʧʦʜʽʣʽ ʢʦʝʬʽʮʽʻʥʪʽʚ ʬʽʣʴʪʨʘʮʽʾ ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʪʝʨʘʩ ʧʨʦʩʪʝʞʫʶʪʴʩʷ 

ʦʙʣʘʩʪʽ ʟ ʨʽʟʥʠʤʠ ʾʭ ʟʥʘʯʝʥʥʷʤʠ. ʆʙʣʘʩʪʴ ʟ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʬʽʣʴʪʨʘʮʽʾ, ʨʽʚʥʠʤʠ 

5,0ï9,0 ʤ/ʜʦʙʫ, ʦʨʽʻʥʪʦʚʘʥʘ ʟ ʧʽʚʥʽʯʥʦ-ʟʘʭʦʜʫ ʥʘ ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ ʽ ʧʨʠʫʨʦʯʝʥʘ 

ʜʦ ʧʣʦʱʽ ʨʦʟʚʠʪʢʫ ʜʨʫʛʦʾ ʥʘʜʟʘʧʣʘʚʥʦʾ ʪʝʨʘʩʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʦʟʤʽʱʝʥʥʷ ʦʟʝʨ 

ʉʫʭʠʡ ʃʠʤʘʥ ʪʘ ʉʚʽʪʣʠʯʥʝ, ʟʦʣʦʚʽʜʚʘʣʫ, ʚʦʜʦʡʤʠ-ʦʭʦʣʦʜʞʫʚʘʯʘ, ʢʘʥʘʣʫ 

ʧʽʜʢʘʯʢʠ. ʋ ʢʨʘʡʦʚʠʭ (ʧʝʨʠʬʝʨʽʡʥʠʭ) ʯʘʩʪʠʥʘʭ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʬʽʣʴʪʨʘʮʽʾ ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ ʪʝʨʠʪʦʨʽʾ ʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 

ʧʽʚʜʥʽ, ʧʽʚʜʝʥʥʦʤʫ-ʟʘʭʦʜʽ ʽ ʧʽʚʜʝʥʥʦʤʫ-ʩʭʦʜʽ. ʋ ʮʽʣʦʤʫ, ʧʽʚʜʝʥʥʘ ʯʘʩʪʠʥʘ 

ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʫ ʤʽʨʫ ʧʨʦʩʫʚʘʥʥʷ ʚʽʜ ʚʦʜʦʡʤʠ-ʦʭʦʣʦʜʞʫʚʘʯʘ ʜʦ 

ʩʫʯʘʩʥʦʛʦ ʨʫʩʣʘ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ  ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʩʪʫʧʦʚʠʤ 

ʟʙʽʣʴʰʝʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʫ ʬʽʣʴʪʨʘʮʽʾ ʘʣʶʚʽʘʣʴʥʠʭ ʧʦʨʽʜ ʽ ʫʪʚʦʨʝʥʥʷʤ 

ʩʚʦʻʨʽʜʥʦʛʦ çʬʽʣʴʪʨʘʮʽʡʥʦʛʦ ʩʭʠʣʫè. ɿʦʣʦʚʽʜʚʘʣ ʽ ʚʦʜʦʡʤʘ-ʦʭʦʣʦʜʞʫʚʘʯ 

ʨʦʟʤʽʱʝʥʽ ʥʘ ʘʣʶʚʽʘʣʴʥʠʭ ʧʽʩʢʘʭ ʟ ʚʠʩʦʢʠʤʠ ï ʚʽʜ 6,0 ʤ/ʜʦʙʫ ʜʦ 9,0ï

10,0 ʤ/ʜʦʙʫ ʟʥʘʯʝʥʥʷʤʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʬʽʣʴʪʨʘʮʽʾ. 

ʅʘ ʪʣʽ ʟʘʛʘʣʴʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʨʦʟʧʦʜʽʣʫ ʧʦʨʽʜ ʟ ʚʠʟʥʘʯʝʥʠʤʠ, ʷʢ 

ʧʨʘʚʠʣʦ, ʜʦʩʠʪʴ ʚʠʩʦʢʠʤʠ ʬʽʣʴʪʨʘʮʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʚ ʤʝʞʘʭ ʨʘʡʦʥʫ 

ʜʦʩʣʽʜʞʝʥʴ ʽʩʥʫʶʪʴ ʙʽʣʴʰ ʜʨʽʙʥʽ ʟʘʤʢʥʫʪʽ ʦʙʣʘʩʪʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʥʝʚʠʩʦʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʬʽʣʴʪʨʘʮʽʾ (k = 2,0ï4,0 ʤ/ʜʦʙʫ ): ʨʘʡʦʥ 
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ʦʟ. ʏʘʡʢʘ ʽ ʧʽʚʜʝʥʥʘ ʯʘʩʪʠʥʘ ʧʨʦʤʤʘʡʜʘʥʯʠʢ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ, ʫ ʷʢʠʭ 

ʬʽʣʴʪʨʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʽʜʢʣʘʜʽʚ ʦʙʫʤʦʚʣʶʶʪʴʩʷ ʷʢ ʧʨʠʨʦʜʥʠʤʠ 

ʬʘʢʪʦʨʘʤʠ, ʪʘʢ ʽ ʪʝʭʥʦʛʝʥʥʠʤʠ (ʧʦʨʫʰʝʥʥʷʤ ʧʨʠʨʦʜʥʦʾ ʩʪʨʫʢʪʫʨʠ ˇʨʫʥʪʽʚ ʫ 

ʧʨʦʮʝʩʽ ʙʫʜʽʚʥʠʮʪʚʘ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʚʠʣʫʯʝʥʥʷ ʟʥʘʯʥʦʛʦ ʦʙʩʷʛʫ ʧʦʨʽʜ ʽ 

ʟʘʧʦʚʥʝʥʥʷ ʢʦʪʣʦʚʘʥʽʚ ʪʝʭʥʦʛʝʥʥʠʤʠ ˇʨʫʥʪʘʤʠ ʟ ʥʠʟʴʢʠʤʠ ʬʽʣʴʪʨʘʮʽʡʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ).  

ɿʘʛʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʚʦʜʦʥʘʩʠʯʝʥʠʭ ʘʣʶʚʽʘʣʴʥʠʭ ʧʽʩʢʽʚ ʩʢʣʘʜʘʻ ʚʽʜ 

13,0 ʜʦ 20,0 ʤ. ʇʽʩʢʠ ʧʽʜʩʪʠʣʘʶʪʴʩʷ ʣʽʪʦʣʦʛʽʯʥʦ ʨʽʟʥʦʨʽʜʥʠʤʠ ʟʘ ʩʢʣʘʜʦʤ ʽ, 

ʚʽʜʧʦʚʽʜʥʦ, ʟʘ ʬʽʣʴʪʨʘʮʽʡʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʦʨʦʜʘʤʠ ʧʘʣʝʦʛʝʥʫ. 

ɾʠʚʣʝʥʥʷ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʽʥʬʽʣʴʪʨʘʮʽʾ 

ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ. ʈʝʛʽʦʥʘʣʴʥʝ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʨ. ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ. ʃʦʢʘʣʴʥʦ ˇʨʫʥʪʦʚʽ ʚʦʜʠ ʨʦʟʚʘʥʪʘʞʫʶʪʴʩʷ ʚ ʩʠʩʪʝʤʫ ʦʟʝʨ ʽ ʙʦʣʦʪʥʠʭ 

ʫʨʦʯʠʱ II ʥʘʜʟʘʧʣʘʚʥʦʾ ʪʝʨʘʩʠ (ʦʟ. ʏʘʡʢʘ, ʉʚʽʪʣʠʯʥʝ, ʫʨ. ʂʦʤʠʰʫʚʘʪʝ, ʉʫʭʠʡ 

ʃʠʤʘʥ) ʪʘ ʚ ʚʦʜʦʡʤʫ-ʦʭʦʣʦʜʞʫʚʘʯ. ɺʦʜʦʜʽʣ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʟʙʽʛʘʻʪʴʩʷ ʟ 

ʚʦʜʦʜʽʣʦʤ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ. ɿʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʚʦʜʠ ʚʝʨʭʥʴʦʯʝʪʚʝʨʪʠʥʥʦʛʦ 

ʘʣʶʚʽʘʣʴʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʻ ʧʝʨʝʚʘʞʥʦ ʩʫʣʴʬʘʪʥʦ-ʛʽʨʦʢʘʨʙʦʥʘʪʥʽ ʽ 

ʛʽʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʽ ʥʘʪʨʽʻʚʽ.  

ɺʦʜʠ ʧʘʣʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ. ɺʦʜʦʥʦʩʥʠʡ ʛʦʨʠʟʦʥʪ ʧʽʜʤʝʨʛʝʣʴʥʠʭ 

ʚʽʜʢʣʘʜʽʚ ʧʘʣʝʦʛʝʥʫ  (ʈ2bʩ
1) ʩʢʣʘʜʘʻʪʴʩʷ ʚʦʜʦʥʘʩʠʯʝʥʦʶ ʪʦʚʱʝʶ ʙʫʯʘʮʴʢʠʭ 

ʧʽʩʢʽʚ ʽ ʧʽʱʘʥʠʢʽʚ. ʇʽʩʢʠ ʨʽʟʥʦʟʝʨʥʠʩʪʽ, ʧʝʨʝʚʘʞʥʦ ʜʨʽʙʥʦʟʝʨʥʠʩʪʽ; ʧʽʱʘʥʠʢ 

ʪʨʽʱʠʥʫʚʘʪʠʡ, ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʡ, ʨʽʜʰʝ ï ʛʨʘʚʝʣʠʩʪʠʡ. ʄʘʢʩʠʤʘʣʴʥʘ ʩʫʤʘʨʥʘ 

ʧʦʪʫʞʥʽʩʪʴ ʙʫʯʘʮʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʩʢʣʘʜʘʻ ʚ ʩʝʨʝʜʥʴʦʤʫ 8,0ï12,0 ʤ, ʱʦ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʧʽʜ ʩʠʩʪʝʤʦʶ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ. 

ʊʫʪ ʙʫʯʘʮʴʢʽ ʚʽʜʢʣʘʜʠ ʟʘʧʦʚʥʶʶʪʴ ʩʚʦʻʨʽʜʥʫ ʦʚʘʣʴʥʫ çʯʘʰʫè ʫ ʧʦʢʨʽʚʣʽ 

ʢʨʝʡʜʷʥʠʭ ʧʦʨʽʜ, ʦʨʽʻʥʪʦʚʘʥʫ ʚ ʧʣʘʥʽ ʧʦ ʜʦʚʛʽʡ ʦʩʽ ʦʚʘʣʫ ʟ ʧʽʚʥʽʯʥʦ-ʟʘʭʦʜʫ ʥʘ 

ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ. ʋ ʥʘʧʨʷʤʢʫ ʜʦ ʩʫʯʘʩʥʦʛʦ ʨʫʩʣʘ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ 

ʙʫʯʘʮʴʢʽ ʚʽʜʢʣʘʜʠ ʧʦʚʥʽʩʪʶ ʚʠʢʣʠʥʶʶʪʴʩʷ: ʧʦʨʦʜʠ ʚʝʨʭʥʴʦʾ ʢʨʝʡʜʠ 

ʟʘʣʷʛʘʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʜ ʚʦʜʦʪʨʠʚʢʦʶ ʪʦʚʱʝʶ.  

ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʬʽʣʴʪʨʘʮʽʾ ʟʤʽʥʶʶʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 0,5 ʤ/ʜʦʙ ʜʦ 

30,0 ʤ/ʜʦʙ. ʅʝʦʜʥʦʨʽʜʥʽʩʪʴ ʚʦʜʦʥʦʩʥʦʾ ʪʦʚʱʽ ʟʘ ʬʽʣʴʪʨʘʮʽʡʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 
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ʬʽʢʩʫʻʪʴʩʷ ʧʽʚʜʝʥʥʽʰʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ɿʤʽʾʚʩʴʢʦ ʾ ʊɽʉ, ʚ ʥʘʧʨʷʤʢʫ ʜʦ 

ʩʫʯʘʩʥʦʛʦ ʨʫʩʣʘ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ, ʜʝ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʷʢ ʤʽʥʽʤʘʣʴʥʽ, ʪʘʢ ʽ 

ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʬʽʣʴʪʨʘʮʽʾ. ɼʣʷ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʚ 

ʨʘʡʦʥʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʟʦʣʦʚʽʜʚʘʣʫ, ʧʨʦʤʤʘʡʜʘʥʯʠʢʘ ɿʤʽʾʚʩʴʢʦʡ ʊɽʉ ʽ 

ʩʝʣʽʪʝʙʥʦʾ ʪʝʨʠʪʦʨʽʾ ʩ. ʃʠʤʘʥ, ʭʘʨʘʢʪʝʨʥʽ ʜʦʩʠʪʴ ʦʜʥʦʨʽʜʥʽ ʬʽʣʴʪʨʘʮʽʡʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ: ʢʦʝʬʽʮʽʻʥʪʠ ʬʽʣʴʪʨʘʮʽʾ ʟʤʽʥʶʶʪʴʩʷ ʪʫʪ ʚ ʽʥʪʝʨʚʘʣʽ ʚʽʜ 1,0 ʤ/ʜʦʙ 

ʜʦ 3,0 ʤ/ʜʦʙ.  

ʈʝʛʽʦʥʘʣʴʥʠʡ ʥʘʧʨʷʤʦʢ ʧʦʪʦʢʫ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʙʫʯʘʮʴʢʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ 

ʛʦʨʠʟʦʥʪʫ ï ʧʽʚʜʝʥʥʠʡ, ʫʙʽʢ ʩʫʯʘʩʥʦʛʦ ʨʫʩʣʘ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ. ʅʘ 

ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʫʥʘʩʣʽʜʦʢ ʪʽʩʥʦʛʦ ʚʟʘʻʤʦʟʚô̫ ʟʢʫ ʙʫʯʘʮʴʢʠʭ ʽ 

ʚʝʨʭʥʴʦʢʨʝʡʜʷʥʠʭ ʚʦʜ, ʩʬʦʨʤʫʚʘʣʘʩʷ ʜʝʧʨʝʩʽʡʥʘ ʣʽʡʢʘ ʟ ʮʝʥʪʨʦʤ ʜʝʧʨʝʩʽʾ ʥʘ 

ʜʽʣʷʥʮʽ ʨʦʟʤʽʱʝʥʥʷ ʚʦʜʦʟʘʙʽʨʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʥʘ ʩʭʽʜʥʽʡ ʦʢʨʘʾʥʽ 

ʩ. ʏʝʨʢʘʩʴʢʠʡ ɹʠʰʢʠʥ. 

ɺʦʜʠ ʢʨʝʡʜʷʥʠʭ ʚʽʜʢʣʘʜʽʚ (ʂ1ï2). ɺʦʜʦʥʦʩʥʠʡ ʛʦʨʠʟʦʥʪ ʪʨʽʱʠʥʫʚʘʪʦʾ 

ʟʦʥʠ ʚʝʨʭʥʴʦʾ ʢʨʝʡʜʠ (ʂ2) ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʤʝʨʛʝʣʴʥʦ-ʢʨʝʡʜʷʥʠʭ ʚʽʜʢʣʘʜʝʥʴ 

ʤʘʘʩʪʨʠʭʪʩʴʢʦʛʦ ʷʨʫʩʫ (ʂ2). ʇʦʪʫʞʥʽʩʪʴ ʛʦʨʠʟʦʥʪʫ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʛʣʠʙʠʥʦʶ 

ʟʘʣʷʛʘʥʥʷ ʛʨʘʥʠʮʽ ʝʬʝʢʪʠʚʥʦʾ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʽ ʩʢʣʘʜʘʻ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ɹʠʰʢʠʥʩʴʢʦʛʦ ʚʦʜʦʟʘʙʦʨʫ 30 ʤ. ʗʢ ʟʛʘʜʫʚʘʣʦʩʷ ʚʠʱʝ, ʚʦʜʦʥʦʩʥʠʡ ʛʦʨʠʟʦʥʪ 

ʪʨʽʱʠʥʫʚʘʪʦʾ ʢʨʝʡʜʠ ʨʘʟʦʤ ʟ ʙʫʯʘʮʴʢʠʤʠ ʧʽʩʢʘʤʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ 

ʫʪʚʦʨʶʻ ʻʜʠʥʫ ʚʦʜʦʥʦʩʥʫ ʪʦʚʱʫ. ɺʝʨʭʥʽʤ ʚʦʜʦʪʨʠʚʦʤ ʛʦʨʠʟʦʥʪʫ ʻ ʛʣʠʥʠ ʽ 

ʤʝʨʛʝʣʽ ʦʙʫʭʽʚʩʴʢʦʾ ʩʚʠʪʠ. ʅʠʞʥʽʡ ʚʦʜʦʪʨʠʚ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʱʽʣʴʥʠʤʠ 

ʤʦʥʦʣʽʪʥʠʤʠ ʢʨʝʡʜʷʥʦʧʦʜʽʙʥʠʤʠ ʤʝʨʛʝʣʷʤʠ ʧʦʪʫʞʥʽʩʪʶ ʧʦʥʘʜ 600 ʤ.  

ʂʦʝʬʽʮʽʻʥʪʠ ʬʽʣʴʪʨʘʮʽʾ ʢʨʝʡʜʷʥʠʭ ʚʽʜʢʣʘʜʽʚ ʩʢʣʘʜʘʶʪʴ: ʫ ʧʨʠʟʘʧʣʘʚʥʽʡ 

ʯʘʩʪʠʥʽ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ï 37 ʤ/ʜʦʙ, ʥʘ II ʥʘʜʟʘʧʣʘʚʥʽʡ ʚʽʪʘʯʝʚʩʴʢʦ-

ʙʫʟʴʢʽʡ ʪʝʨʘʩʽ (ʧʽʚʜʝʥʥʘ ʦʢʨʘʾʥʘ ʚʦʜʦʡʤʠ-ʦʭʦʣʦʜʞʫʚʘʯʘ) ï 1,8 ʤ/ʜʦʙ. 

ɺʦʜʦʧʨʦʚʽʜʥʽʩʪʴ ʩʪʘʥʦʚʠʪʴ ʚʽʜʧʦʚʽʜʥʦ 1100 ʤ2/ʜʦʙ ʽ 54 ʤ2/ʜʦʙ. ʋ ʮʽʣʦʤʫ, ʥʘ 

ʪʝʨʘʩʘʭ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʽ ʚʦʜʦʜʽʣʴʥʠʭ ʜʽʣʷʥʢʘʭ, ʜʝ ʚʽʜʟʥʘʯʘʻʪʴʩʷ 

ʟʘʥʫʨʝʥʥʷ ʧʦʢʨʽʚʣʽ ʚʝʨʭʥʴʦʢʨʝʡʜʷʥʠʭ ʚʽʜʢʣʘʜʝʥʴ, ʟʽ ʟʤʝʥʰʝʥʥʷʤ 

ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʢʨʝʡʜʠ ʬʽʢʩʫʻʪʴʩʷ ʧʦʛʽʨʰʝʥʥʷ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʧʦʨʽʜ ʪʘ ʟʤʝʥʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʬʽʣʴʪʨʘʮʽʾ. 
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ɻʦʨʠʟʦʥʪ ʥʘʧʽʨʥʠʡ. ɺʠʩʦʪʘ ʥʘʧʦʨʫ ʥʘʜ ʧʦʢʨʽʚʣʝʶ ʢʨʝʡʜʷʥʠʭ ʧʦʨʽʜ 

ʩʢʣʘʜʘʻ 30ï40 ʤ ʥʘ ʥʘʜʟʘʧʣʘʚʥʠʭ ʪʝʨʘʩʘʭ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ. ʋ 

ʧʨʠʟʘʧʣʘʚʥʽʡ ʯʘʩʪʠʥʽ ʛʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ ʨʽʚʥʽʚ ʚʦʜʠ ʚʽʜ ʧʦʚʝʨʭʥʽ ʚ 

ʥʝʧʦʨʫʰʝʥʠʭ ʫʤʦʚʘʭ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 4,0 ʜʦ 15,0 ʤ. 

ɺʝʨʭʥʴʦʢʨʝʡʜʷʥʽ ʚʦʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʠʪʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʩʤʪ. ʉʣʦʙʦʞʘʥʩʴʢʝ ʽ ʧʨʦʤʤʘʡʜʘʥʯʠʢʘ ɿʤʽʾʚʩʴʢʦ ʾ ʊɽʉ. 

ɽʢʩʧʣʫʘʪʘʮʽʷ ʚʦʜʦʟʘʙʦʨʘʤʠ ʤʝʨʛʝʣʴʥʦ-ʢʨʝʡʜʷʥʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ, 

ʧʨʠʚʝʣʘ ʜʦ ʫʪʚʦʨʝʥʥʷ ʣʦʢʘʣʴʥʦʾ ʜʝʧʨʝʩʽʾ ʟʽ ʟʥʠʞʝʥʥʷʤ 35,0 ʤ ʫ ʾʾ ʮʝʥʪʨʘʣʴʥʽʡ 

ʯʘʩʪʠʥʽ. ʋ ʮʽʣʦʤʫ, ʧʦ ɿʤʽʾʚʩʴʢʦʤʫ ʨʘʡʦʥʫ ʚʦʜʦʧʨʦʚʽʜʥʽʩʪʴ (km) ʢʦʤʧʣʝʢʩʫ 

ʩʢʣʘʜʘʻ ʚ ʩʝʨʝʜʥʴʦʤʫ 610 ʤ2/ʜʦʙʫ, ʢʦʝʬʽʮʽʻʥʪ ʧôʻʟʦʧʨʦʚʽʜʥʦʩʪʽ (ʘ) ï 

3,5*106 ʤ2/ʜʦʙʫ. 

ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʪʘ 

ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ:  

ɻʨʫʥʪʦʚʽ ʚʦʜʠ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʚʝʨʭʥʴʦʯʝʪʚʝʨʪʠʥʥʠʭ 

ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʝʥʴ ʻ ʥʝʟʘʭʠʱʝʥʠʤʠ ʚʽʜ ʟʘʙʨʫʜʥʝʥʥʷ ʟ ʧʦʚʝʨʭʥʽ. ɺʦʥʠ 

ʥʘʡʙʽʣʴʰ ʧʽʜʜʘʶʪʴʩʷ ʪʝʭʥʦʛʝʥʥʦʤʫ ʚʧʣʠʚʫ ʪʘ ʧʨʠ ʨʦʟʚʘʥʪʘʞʝʥʥʽ ʚ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʚʽʜʽʛʨʘʶʪʴ ʟʥʘʯʥʫ ʨʦʣʴ ʚ ʬʦʨʤʫʚʘʥʥʽ ʾʾ ʛʽʜʨʦʭʽʤʽʯʥʦʛʦ 

ʨʝʞʠʤʫ. 

ʍʘʨʘʢʪʝʨ ʨʽʯʢʦʚʦʾ ʤʝʨʝʞʽ, ʚʽʜʥʦʩʥʘ ʦʜʥʦʨʽʜʥʽʩʪʴ ʨʝʣʴʻʬʫ ʪʝʨʠʪʦʨʽʾ, 

ʥʘʨʷʜʫ ʟ ʜʨʫʛʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʚʠʟʥʘʯʘʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʚʦʜʥʦʩʪʽ 

ʪʘ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ʷʢ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʪʘʢ ʽ ʦʟʝʨ ʚ ʜʦʣʠʥʽ. 

ɺʽʜʥʦʩʥʘ ʦʜʥʦʨʽʜʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ ʨʝʣʴʻʬʫ ʪʝʨʠʪʦʨʽʾ ʪʘ ʭʘʨʘʢʪʝʨ ʨʽʯʢʦʚʦʾ 

ʤʝʨʝʞʽ ʥʘʨʷʜʫ ʟ ʜʨʫʛʠʤʠ ʯʠʥʥʠʢʘʤʠ ʚʠʟʥʘʯʘʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ 

ʚʦʜʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ʷʢ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʪʘʢ ʽ ʦʟʝʨ ʚ ʾʾ 

ʜʦʣʠʥʽ. 

ɻʝʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ʪʘ ʣʽʪʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʛʽʨʥʠʯʠʭ ʧʦʨʽʜ 

ʚʠʟʥʘʯʘʶʪʴ ʧʣʘʥʦʚʠʡ ʨʦʟʧʦʜʽʣ ʢʦʝʬʽʮʽʻʥʪʽʚ ʬʽʣʴʪʨʘʮʽʾ ʪʘ ʦʙʫʤʦʚʣʶʶʪʴ 

ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʦʟʤʽʱʝʥʥʷ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ. 
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ɻʝʦʤʦʨʬʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʦʙʫʤʦʚʣʶʻ:  

ï ʭʘʨʘʢʪʝʨ ʨʦʟʧʦʜʽʣʫ ʚ ʧʣʘʥʽ ʽ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʨʦʟʨʽʟʽ ʘʣʶʚʽʘʣʴʥʠʭ 

ʚʝʨʭʥʴʦʯʝʪʚʝʨʪʠʯʥʠʭ ʚʽʜʢʣʘʜʝʥʴ ʟ ʨʽʟʥʠʤʠ ʬʽʣʴʪʨʘʮʽʡʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ; 

ï ʬʦʨʤʫʚʘʥʥʷ ʣʦʢʘʣʴʥʠʭ ʚʦʜʦʜʽʣʽʚ ʧʦʚʝʨʭʥʝʚʠʭ ʽ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʚ 

ʦʙʣʘʩʪʽ ʨʦʟʚʠʪʢʫ ʧʨʠʣʫʮʴʢʦ-ʫʜʘʡʩʢʦʾ ʥʘʜʟʘʧʣʘʚʥʦʾ ʪʝʨʘʩʠ (ʨʝʣʽʢʪʦʚʠʡ 

ʚʘʣʦʚʠʡ ʨʝʣʴʻʬ ʫ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ ʪʝʨʠʪʦʨʽʾ); 

ï ʨʦʟʚʘʥʪʘʞʝʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʩʪʠʢʫ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʭ 

ʩʪʨʫʢʪʫʨ ï ʚʽʪʘʯʝʚʩʴʢʦ-ʙʫʟʴʢʦʾ ʽ ʧʨʠʣʫʮʴʢʦ-ʫʜʘʡʩʢʦʾ ʥʘʜʟʘʧʣʘʚʥʠʭ ʪʝʨʘʩ, ʽ, ʷʢ 

ʥʘʩʣʽʜʦʢ, ʨʦʟʚʠʪʦʢ ʚ ʮʴʦʤʫ ʨʘʡʦʥʽ ʧʨʦʮʝʩʽʚ ʧʽʜʪʦʧʣʝʥʥʷ. 

ʍʘʨʘʢʪʝʨ ʨʦʟʧʦʜʽʣʫ ʽʟʦʣʽʥʽʡ ʢʦʝʬʽʮʽʻʥʪʽʚ ʬʽʣʴʪʨʘʮʽʾ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʬʦʨʤʫʚʘʥʥʷ ʥʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʭ ʟʘ ʫʤʦʚʘʤʠ ʬʽʣʴʪʨʘʮʽʾ ʥʘʧʨʷʤʢʽʚ ʨʫʭʫ 

ʧʦʪʦʢʫ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʟ ʙʦʢʫ ʟʦʣʦʚʽʜʚʘʣʫ ʪʘ ʦʟ. ʏʘʡʢʘ: 

ï ʫʙʽʢ ʚʦʜʦʡʤʠ-ʦʭʦʣʦʜʞʫʚʘʯʘ ʽ ʜʘʣʽ ʚ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ ʜʦ 

ʩʫʯʘʩʥʦʛʦ ʨʫʩʣʘ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ; 

ï ʫ ʧʽʚʜʝʥʥʦʤʫ ʥʘʧʨʷʤʢʫ ʫʙʽʢ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʫ ʨʘʡʦʥʽ ʦʢʨʘʾʥʠ 

ʩ. ʏʝʨʢʘʩʴʢʠʡ ɹʠʰʢʠʥ ï ʦʟ. ʃʠʯʦʚʝ. 

 

2.3 ɸʥʪʨʦʧʦʛʝʥʥʽ ʯʠʥʥʠʢʠ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʜʽʣʷʥʢʠ ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ (ʚʽʜ ʩ. ʏʝʨʢʘʩʴʢʠʡ ɹʠʰʢʠʥ ʜʦ ʩʤʪ. ɼʦʥʝʮʴ) 

 

ʊʝʨʠʪʦʨʽʷ ɿʤʽʾʚʩʴʢʦʛʦ ʨʘʡʦʥʫ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʠ ʨʘʡʦʥʫ, 

ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ. ɼʦ 

ʚʦʜʥʠʭ ʦʙô̒ ʢʪʽʚ, ʱʦ ʧʽʜʧʘʜʘʶʪʴ ʧʽʜ ʚʧʣʠʚ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, 

ʥʘʣʝʞʘʪʴ: ʨʽʯʢʘ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʥʘ ʜʽʣʷʥʮʽ ʚʽʜ ʩ. ʏʝʨʢʘʩʴʢʠʡ ɹʠʰʢʠʥ ʚʥʠʟ 

ʟʘ ʪʝʯʽʻʶ ʜʦ ʩ. ʏʝʨʚʦʥʠʡ ɼʦʥʝʮʴ, ʩʪʘʚʦʢ ï ʦʭʦʣʦʜʞʫʚʘʯ ʊɽʉ, ʦʙʚʽʜʥʠʡ 

ʜʨʝʥʘʞʥʠʡ ʢʘʥʘʣ ʟʦʣʦʚʽʜʚʘʣʫ ʊɽʉ, ʦʟʝʨʘ ʉʚʽʪʣʠʯʥʝ, ʉʫʭʠʡ ʃʠʤʘʥ, 

ʂʦʤʠʰʫʚʘʪʝ, ʏʘʡʢʘ ʪʘ ʃʠʯʦʚʝ (ʨʠʩ. 2.4). 
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ʈʠʩʫʥʦʢ 2.4 ï ɼʦʩʣʽʜʞʫʚʘʥʽ ʚʦʜʦʡʤʠ ʘ) ʫʨ. ʉʫʭʠʡ ʃʠʤʘʥ; ʙ) ʦʟ. ʂʦʤʠʰʫʚʘʪʝ; 

ʚ) ʦʟ. ʏʘʡʢʘ; ʛ) ʦʟ. ʃʠʯʦʚʝ; ʜ) ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ 

 

ʌʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʽʜ ʚʧʣʠʚʦʤ ʥʘʜʭʦʜʞʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʟ ʚʠʢʠʜʘʤʠ ɿʤʽʾʚʩʴʢʦʾ 

ʊɽʉ, ʟ ʧʦʚʝʨʭʥʝʚʠʤ ʩʪʦʢʦʤ ʟ ʚʦʜʦʟʙʦʨʽʚ, ʟ ʬʽʣʴʪʨʘʮʽʡʥʠʤʠ ʚʪʨʘʪʘʤʠ ʪʘ ʟ 

ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʦʙʫʪʦʚʠʤʠ ʽ ʧʨʦʤʠʩʣʦʚʠʤʠ ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ (ʨʠʩ. 2.5). ʅʘ 

ʩʪʘʥ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʦʟʝʨʘ ʏʘʡʢʘ ʚʧʣʠʚʘʻ ʥʘʜʭʦʜʞʝʥʥʷ ʟʦʢʨʝʤʘ: ʦʯʠʱʝʥʠʭ 

ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʦʙʫʪʦʚʠʭ ʚʦʜ ʩʤʪ. ʉʣʦʙʦʞʘʥʩʴʢʝ, ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʽ ʚʦʜ 

ʟʦʣʦʚʽʜʚʘʣʫ. ɺʩʽ ʢʘʪʝʛʦʨʽʾ ʩʪʽʯʥʠʭ ʚʦʜ ʯʝʨʝʟ ʦʟ. ʏʘʡʢʘ ʪʘ ʃʠʯʦʚʝ ʩʢʠʜʘʶʪʴʩʷ ʫ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ.  
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ʈʠʩʫʥʦʢ 2.5 ï ʅʘʡʙʽʣʴʰ ʟʥʘʯʠʤʽ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʛʽʜʨʦʭʽʤʽʯʥʦʛʦ ʨʝʞʠʤʫ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ  

 

ʊʝʭʥʦʛʝʥʥʠʡ ʚʧʣʠʚ ʥʘ ʷʢʽʩʥʠʡ ʩʢʣʘʜ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ (ʦʟʝʨ, ʨʽʯʢʠ) ʪʘ 

ʟʤʽʥʘ ʾʭ ʧʨʠʨʦʜʥʦʛʦ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʚ̔ ʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʯʘʩ ʥʘʜʭʦʜʞʝʥʥʷ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ. ɿʘʣʝʞʥʦ ʚʽʜ ʰʣʷʭʽʚ ʥʘʜʭʦʜʞʝʥʥʷ ʚʠʜʽʣʷʶʪʴʩ̫ 

ʜʞʝʨʝʣʘ ʧʨʷʤʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʽʤ 

ʥʘʜʭʦʜʞʝʥʥʷʤ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʘ ʩʘʤʝ ï ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ 

ʪʘ ʦʯʠʱʝʥʠʭ ʚʦʜ ʟʦʣʦʚʽʜʚʘʣʫ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʚ ʦʟ. ʏʘʡʢʘ ʽ ʥʝʧʨʷʤʦʛʦ, ʯʝʨʝʟ 

ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʪʝʨʠʪʦʨʽʾ, ʣʘʥʮʶʞʢʦʤ: ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ Ý 

ʧʦʚʝʨʭʥʝʚʠʡ ʩʪʽʢ Ý ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʠ Ý ˇʨʫʥʪʦʚʽ ʚʦʜʠ. ɼʞʝʨʝʣʘʤʠ ʥʝʧʨʷʤʦʛʦ 

ʚʧʣʠʚʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʻ: ʟʦʣʦʚʽʜʚʘʣ, ʚ 

ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʮʠʢʣʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʷʢʦʛʦ ʧʝʨʝʜʙʘʯʝʥʘ ʧʦʜʘʯʘ ʟʦʣʦʰʣʘʢʦʚʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʛʽʜʨʘʚʣʽʯʥʠʤ ʩʧʦʩʦʙʦʤ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʚʧʣʠʚ ʥʘ ʛʽʜʨʦʭʽʤʽʯʥʠʡ 

ʩʢʣʘʜ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʽ ʜʦʜʘʪʢʦʚʝ ʽʥʬʽʣʴʪʨʘʮʽʡʥʝ ʞʠʚʣʝʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ 

ʥʘ ʥʝʚʝʣʠʢʽʡ ʧʣʦʱʽ; ʘʚʘʨʽʡʥʠʡ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʡ ʚʠʪʽʢ ʟ ʢʦʤʫʥʽʢʘʮʽʡ ʥʘ 
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ʪʝʨʠʪʦʨʽʾ ʧʨʦʤʤʘʡʜʘʥʯʠʢʘ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ; ʟʨʦʰʝʥʥʷ ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʟʘʭʦʜʽ 

ʪʝʨʠʪʦʨʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ. 

ʅʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ 

ʟʘʣʝʞʠʪʴ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʚʽʜ ʦʙʩʷʛʫ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʡ ʥʘʜʭʦʜʞʝʥʥʷ 

ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʟʽ ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ, ʪʦʙʪʦ ʚʽʜ ʜʞʝʨʝʣ ʧʨʷʤʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʚʧʣʠʚʫ. ɼʞʝʨʝʣʘ ʥʝʧʨʷʤʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ (ʯʝʨʝʟ ʘʪʤʦʩʬʝʨʫ) 

ʦʙʫʤʦʚʣʶʶʪʴ ʤʝʥʰʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ, ʘʣʝ ʚʝʣʠʢʫ ʧʣʦʱʫ ʟʘʙʨʫʜʥʝʥʥʷ [78]. ʋ 

ʧʨʦʮʝʩʘʭ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʽ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʽʩʪʦʪʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ 

ˇʨʫʥʪʠ ʟʦʥʠ ʘʝʨʘʮʽʾ: ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ˇʨʫʥʪ ʚʠʢʦʥʫ ̒ʟʘʭʠʩʥʫ ʬʫʥʢʮʽʶ ʤʘʶʯʠ 

ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʛʦʨʠʟʦʥʪʫ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʟ ʽʥʰʦʛʦ ʙʦʢʫ, ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ 

ʯʘʩʫ, ʙʫʜʫʯʠ ʟʘʙʨʫʜʥʝʥʠʤʠ, ʚʦʥʠ ʚʠʩʪʫʧʘʶʪʴ ʜʞʝʨʝʣʘʤʠ ʚʪʦʨʠʥʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ. 

 

2.3.1 ɺʠʢʠʜʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʚ ʘʪʤʦʩʬʝʨʥʝ 

ʧʦʚʽʪʨʷ  

 

ʉʝʨʝʜ ʩʪʘʮ̔ʦʥʘʨʥʠʭ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ ʫ ʍʘʨʢ̔ʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʟʘ 

ʦʙʩʷʛʦʤ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʜʦʤʽʥʫʻ 

ɿʤʽʾʚʩʴʢʘ ʊɽʉ. ɺʦʥʘ ʜʘʻ ʙʣʠʟʴʢʦ 80 % ʚʩʽʭ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ 

ʩʪʘʮʽʦʥʘʨʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ [79]. 

ʊʨʘʜʠʮʽʡʥʽ ʩʧʦʩʦʙʠ ʚʠʨʦʙʥʠʮʪʚʘ ʪʝʧʣʦʚʦʾ ʡ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʚ 

ʢʦʪʝʣʴʥʠʭ ʽ ʊɽʉ ʧʦʚôʷʟʘʥʽ ʟ ʥʝʛʘʪʠʚʥʠʤ ʣʦʢʘʣʴʥʠʤ ʽ ʛʣʦʙʘʣʴʥʠʤ ʚʧʣʠʚʦʤ ʥʘ 

ʚʦʜʥʽ ʦʙôʻʢʪʠ, ʱʦ ʟʫʤʦʚʣʝʥʽ: ʚʠʢʠʜʦʤ ʚ ʘʪʤʦʩʬʝʨʫ ʪʘʢʠʭ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ, 

ʷʢ ʦʢʠʩʠ ʩʽʨʢʠ ʪʘ ʘʟʦʪʫ, ʦʢʩʠʜʠ ʚʫʛʣʝʮʶ, ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ ʟʦʣʠ, ʢʘʥʮʝʨʦʛʝʥʥʠʭ 

ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʟʦʢʨʝʤʘ ʙʝʥʟʘʧʠʨʝʥʫ ʪʦʱʦ; ʚʠʢʠʜʦʤ ʟʥʘʯʥʠʭ ʢʽʣʴʢʦʩʪʝʡ 

ʜʚʦʦʢʠʩʫ ʚʫʛʣʝʮʶ; ʩʢʠʜʘʥʥʷʤ ʤʽʥʝʨʘʣʽʟʦʚʘʥʠʭ ʽ ʥʘʛʨʽʪʠʭ ʚʦʜ, ʩʧʦʞʠʚʘʥʥʷʤ ʫ 

ʚʝʣʠʢʠʭ ʦʙôʻʤʘʭ ʚʦʜʠ. 

ɺʠʢʠʜʠ ʊɽʉ ʦʙʣʽʢʦʚʫʶʪʴʩʷ ʟʘ ʜʚʦʤʘ ʛʨʫʧʘʤʠ: ʛʘʟʦʧʦʜʽʙʥʽ ʩʧʦʣʫʢʠ 

ʚʫʛʣʝʮʶ, ʘʟʦʪʫ, ʩʽʨʢʠ ʪʘ ʪʚʝʨʜʽ, ʜʦ ʷʢʠʭ ʥʘʣʝʞʘʪʴ ʧʠʣ, ʟʦʣʘ, ʩʘʞʘ ʪʘ 

ʩʫʩʧʝʥʜʦʚʘʥʽ ʩʦʣʽ ʽ ʩʧʦʣʫʢʠ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ. ɺʘʞʢʽ ʤʝʪʘʣʠ ʪʘ ʾʭ ʩʧʦʣʫʢʠ 
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ʧʨʠʩʫʪʥʽ ʫ ʚʠʢʠʜʘʭ ʣʝʪʢʦʾ ʟʦʣʠ ʧʨʦʧʦʨʮʽʡʥʦ ʜʦ ʾʭ ʚʤʽʩʪʫ ʚ ʦʨʛʘʥʽʯʥʦʤʫ 

ʧʘʣʠʚʽ, ʚ ʦʩʥʦʚʥʦʤʫ ʪʚʝʨʜʦʤʫ ʪʘ ʨʽʜʢʦʤʫ. 

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʜʞʝʨʝʣ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʥʘ 

ɿʤʽʾʚʩʴʢʽʡ ʊɽʉ ï 299, ̫ ʢʽ ʚʠʢʠʜʘʶʪʴ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ 53 ʟʘʙʨʫʜʥʶʶʯʽ 

[80]. ʇʨʠ ʮʴʦʤʫ ʩʫʤʘʨʥʠʡ ʚʘʣʦʚʠʡ ʚʠʢʠʜ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʩʢʣʘʜʘʻ ʚ 

ʩʝʨʝʜʥʴʦʤʫ 134815,60 ʪ/ʨʽʢ. ʆʩʥʦʚʥʠʤʠ ʚʢʣʘʜʥʠʢʘʤʠ ʚ ʟʘʛʘʣʴʥʠʡ ʚʘʣʦʚʠʡ 

ʚʠʢʠʜ ʻ ʜʠʤʦʚʽ ʪʨʫʙʠ ʢʦʪʣʦʘʛʨʝʛʘʪ̔ʚ ʙʣʦʢʽʚ ˉ 1ï10 (ʜʞʝʨʝʣʘ ˉ 1-5). 

ɿʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʠʭ ʧʨʠʟʝʤʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ 

ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʪʦʯʢʘʭ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 2.4  

 

ʊʘʙʣʠʮʷ 2.4 ï ʇʨʠʟʝʤʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ  

ʈʝʯʦʚʠʥʘ  

ʅʘʡʙʽʣɹhʝ ʟʥʘʯʝʥʥʷ ʅʘʡʤʝʥʰʝ ʟʥʘʯʝʥʥʷ 

Cmax, 

(ɻɼʂ) 

ʆʩʥʦʚʥʽ ʚʢʣʘʜʥʠʢʠ Cmax, 

(ɻɼʂ) 

ʆʩʥʦʚʥʽ ʚʢʣʘʜʥʠʢʠ 

ɼʞ. ˉ ɺʢʣʘʜ, % ɼʞ. ˉ ɺʢʣʘʜ, % 

ʇʠʣ 

ʩʫʤʘʨʥʠʡ 

3,695 

ʨ.ʪ. ˉ 11 

X= -1850 

Y=1500 

1 

2 

3 

5 

4 

34,74 

34,55 

18,38 

5,86 

3,03 

1,967 

ʨ.ʪ. ˉ 7 

X= 4800 

Y=-4300 

1 

2 

3 

5 

4 

31,33 

30,37 

20,93 

10,65 

5,63 

ɿʦʣʘ 

ʚʫʛʽʣʴʥʘ 

(ʇʉʂ 70ï

20) 

5,05 

ʨ.ʪ. ˉ 11 

X= -1850 

Y=1500 

1 

2 

3 

5 

4 

36 

35,64 

19,14 

6,06 

3,14 

2,751 

ʨ.ʪ. ˉ 6 

X= 4875 

Y=-4050 

1 

2 

3 

5 

4 

30,29 

30,08 

21,61 

11,95 

6,06 

ʇʠʣ 

ʘʥʪʨʘʮʠʪʫ 

2,837 

ʨ.ʪ. ˉ 11 

X= -1850 

Y=1500 

2 

1 

3 

31,5 

30,8 

15,9 

1,396 

ʨ.ʪ. ˉ 5 

X= 5325 

Y=-3350 

1 

2 

3 

30,39 

30,3 

19,68 

ɸʥʛʽʜʨʠʜ 

ʩʽʨʯʘʥʠʡ 

1,769 

ʨ.ʪ. ˉ 14 

X= -3050 

Y=-50 

2 

1 

3 

4 

5 

29,85 

29,05 

16,34 

11,54 

9,78 

0,535 

ʨ.ʪ. ˉ 2 

X= 175 

Y=850 

2 

1 

43,75 

28,25 

ɸʟʦʪʘ 

ʜʚʫʦʢʠʩ 

3,519 

ʨ.ʪ. ˉ 14 

X= -3050 

Y=-50 

2 

1 

4 

3 

5 

22,17 

22,67 

12,04 

11,42 

10,11 

1,662 

ʨ.ʪ. ˉ 2 

X= 175 

Y=850 

2 21,36 
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ʗʢ ʚʠʜʥʦ ʽʟ ʪʘʙʣ. 2.4 ʟʘ ʘʟʦʪʦʤ ʜʚʫʦʢʠʩʫ, ʧʠʣʦʤ ʩʫʤʘʨʥʠʤ, ʟʦʣʦʶ 

ʚʫʛʽʣʴʥʦʶ, ʧʠʣʦʤ ʘʥʪʨʘʮʠʪʫ, ʤʘʢʩʠʤʘʣʴʥʽ ʧʨʠʟʝʤʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʧʝʨʝʚʠʱʫʶʪʴ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʣʷ ʥʘʩʝʣʝʥʠʭ ʤʽʩʮʴ ʚ ʫʩʽʭ 

ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʪʦʯʢʘʭ. 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʩʧʘʣʶʚʘʥʥʷ ʧʘʣʠʚʘ ʚ ʢʦʪʣʦʘʛʨʝʛʘʪʘʭ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʠʜʽʣʝʥʥʷʤ ʜʠʤʦʚʠʭ ʛʘʟʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʦʢʩʠʜʠ ʘʟʦʪʫ, 

ʩʽʨʯʘʥʠʡ ʘʥʛʽʜʨʠʜ, ʦʢʩʠʜ ʚʫʛʣʝʮʶ, ʧʠʣ ʘʥʪʨʘʮʠʪʫ (ʢʘʤô̫ ʥʦʛʦ ʚʫʛʽʣʣʷ), ʟʦʣʫ 

ʚʫʛʽʣʴʥʫ ʪʘ ʟʦʣʫ ʤʘʟʫʪʥʫ. ɺʢʘʟʘʥʽ ʟʘʙʨʫʜʥʶʶʯʽ ʨʝʯʦʚʠʥʠ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ 

ʜʠʤʦʚʠʭ ʛʘʟʘʭ ʢʦʪʣʦʘʛʨʝʛʘʪʽʚ, ʥʘʜʭʦʜʷʪʴ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʧʽʩʣʷ ʦʯʠʩʪʢʠ 

ʚʽʜ ʧʠʣʫ ʯʝʨʝʟ ʧô̫ ʪʴ ʜʠʤʦʚʠʭ ʪʨʫʙ.  ɰʭ ʜʦʣʷ ʚ ʩʫʤʘʨʥʦʤʫ ʚʘʣʦʚʦʤʫ ʚʠʢʠʜʽ 

ʊɽʉ ʩʢʣʘʜʘʻ ʧʨʠʙʣʠʟʥʦ 99,88 %.  

ʇʦ ʘʥʛʽʜʨʠʜʫ ʩʽʨʯʘʥʦʤʫ ʤʘʢʩʠʤʘʣʴʥʽ ʧʨʠʟʝʤʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʧʝʨʝʚʠʱʫʶʪʴ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʣʷ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ 

ʧʨʘʢʪʠʯʥʦ ʚ ʫʩʽʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʪʦʯʢʘʭ, ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʨ.ʪ. ˉ 2. 

ɺʤʽʩʪ ʣʝʪʶʯʦʾ ʟʦʣʠ ʚ ʜʠʤʦʚʠʭ ʛʘʟʘʭ ʧʽʩʣʷ ʦʯʠʩʪʢʠ ʚ ʪʨʴʦʭʧʽʣʴʥʠʭ 

ʝʣʝʢʪʨʦʬʽʣʴʪʨʘʭ ʩʢʣʘʜʘʻ 1200ï1300 ʤʛ/ʤ3, ʱʦ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʽʩʥʫʶʯʽ 

ʥʦʨʤʠ. ʅʠʟʴʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʯʠʩʪʢʠ ʦʙʫʤʦʚʣʝʥʘ ʥʝʜʦʩʢʦʥʘʣʽʩʪʶ ʢʦʥʩʪʨʫʢʮʽʾ 

ʝʣʝʢʪʨʦʬʽʣʴʪʨʽʚ ʽ ʾʭ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷʤ ʜʠʤʦʚʠʤʠ ʛʘʟʘʤʠ ʽʟ-ʟʘ ʚʝʣʠʢʠʭ 

ʧʨʠʩʦʩʽʚ ʧʦʚʽʪʨʷ ʧʦ ʛʘʟʦʚʠʤ ʪʨʘʢʪʘʤ. 

ʇʨʠ ʥʝʟʥʘʯʥʠʭ ʢʦʣʠʚʘʥʥʷʭ ʧʦʪʫʞʥʦʩʪʽ ʚʠʢʠʜʫ ʤʘʢʩʠʤʘʣʴʥʽ ʧʨʠʟʝʤʥʽ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʽʟʢʦ ʟʙʽʣʴʰʫʶʪʴʩʷ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʚʠʩʦʪʠ ʜʠʤʦʚʦʾ ʪʨʫʙʠ ʚʽʜ 

250 ʤ (ʜʞʝʨʝʣʘ ˉˉ 4, 5) ʜʦ 180 ʤ (ʜʞʝʨʝʣʦ ˉ 3) ʽ 120 ʤ (ʜʞʝʨʝʣʘ ˉˉ 1, 2). 

ɿʦʥʘ ʧʝʨʝʚʠʱʝʥʥʷ ʩʘʥʽʪʘʨʥʦʾ ʥʦʨʤʠ ʟʘ ʚʤʽʩʪʦʤ ʚ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʟʦʣʠ ʚʫʛʽʣʴʥʦʾ ʧʨʠ ʨʦʙʦʪʽ ʚʩʽʭ ʜʝʩʷʪʠ ʝʥʝʨʛʦʙʣʦʢʽʚ ʥʘ 

ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʟʘʡʤʘʻ ʪʝʨʠʪʦʨʽʶ ʚ ʨʘʜʽʫʩʽ 16 ʢʤ ʚʽʜ ʜʞʝʨʝʣ 

ʚʠʢʠʜʽʚ ʢʦʪʣʦʪʫʨʙʽʥʥʠʭ ʮʝʭʽʚ. ʆʩʥʦʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʻ ʪʨʠ ʜʠʤʦʚʽ ʪʨʫʙʠ ʢʦʪʣʦʘʛʨʝʛʘʪʽʚ ʂʊʎ ˉ1 (ʜʞʝʨʝʣʘ 

ˉˉ 1ï3) [81].  
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ɿʘ ʜʘʥʠʤʠ ʈʝʛʽʦʥʘʣʴʥʦʾ ʥʘʮʽʦʥʘʣʴʥʦʾ ʜʦʧʦʚʽʜʽ ʧʨʦ ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʠʥʘʤʽʢʘ ʩʢʦʨʦʯʝʥʥʷ 

ʚʘʣʦʚʠʭ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ɿʤʽʾʚʩʴʢʦʶ ʊɽʉ (ʪʘʙʣ. 2.5) [81]. 

 

ʊʘʙʣʠʮʷ 2.5 ï ɺʠʢʠʜʠ ʦʩʥʦʚʥʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ɿʤʽʾʚʩʴʢʦʶ ʊɽʉ 

ʟʘ 2016ï2018 ʨʨ.  

 

ɿʘ ʜʘʥʠʤʠ ʪʘʙʣ. 2.5 ʚʠʜʥʦ, ʱʦ ʟʘ ʙʽʣʴʰʽʩʪʶ ʪʝʭʥʦʛʝʥʥʠʭ ʚʠʢʠʜʽʚ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʩʢʦʨʦʪʠʣʠʩʴ ʫ 2018 ʨ. ʫ ʧʦʨʽʚʥʷʥʽ ʟ 2017 ʨ. 

ʧʨʠʙʣʠʟʥʦ ʫ 4ï5 ʨʘʟʽʚ, ʘ ʩʘʤʝ: ʚʠʢʠʜʠ ʤʝʪʘʣʽʚ ʪʘ ʾʭ ʩʧʦʣʫʢ ʫ 3,5 ʨʘʟʽʚ, 

ʨʝʯʦʚʠʥ ʫ ʚʠʛʣʷʜʽ ʩʫʩʧʝʥʜʦʚʘʥʠʭ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ ï 4,4 ʨʘʟʠ, ʩʧʦʣʫʢ ʘʟʦʪʫ ï 

4,5 ʨʘʟʽʚ, ʜʽʦʢʩʠʜʫ ʩʽʨʢʠ ï 5,5 ʨʘʟʽʚ.  

ɿʤʝʥʰʝʥʥʷ ʦʙʩʷʛʽʚ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ 

ʧʦʚʽʪʨʷ ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ, ʧʦʚô̫ ʟʘʥʦ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʦʙʩʷʛʽʚ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʽʜʧʨʠʻʤʩʪʚʘ ʝʥʝʨʛʝʪʠʯʥʦʾ ʛʘʣʫʟʽ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʇɸʊ ɼɽʂ 

çʎʝʥʪʨʝʥʝʨʛʦè (ʫ 2018 ï 22645,74 ʪ/ʨʽʢ, ʫ 2017 ï 113658,83 ʪ/ʨʽʢ, 2016 ï 

164097,93 ʪ/ʨʽʢ ). 

ʑʦʨʽʯʥʘ ʢʽʣʴʢʽʩʪʴ ʪʝʭʥʦʛʝʥʥʠʭ ʚʠʢʠʜʽʚ ʚ ʘʪʤʦʩʬʝʨʫ ɿʤʽʾʚʩʴʢʦʶ ʊɽʉ 

ʩʪʘʥʦʚʠʪʴ ʧʦʥʘʜ 20 ʪʠʩ. ʪ, ʟ ʥʠʭ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ï ʙʣʠʟʴʢʦ 10 ʪ, ʱʦ ʩʪʚʦʨʠʣʦ 

ʧʨʝʮʝʜʝʥʪ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ, ʨʦʩʣʠʥʥʠʮʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʪʘ 

ʧʨʠʨʦʜʥʠʭ ʙʽʦʮʝʥʦʟʽʚ ʪʘʢʠʤʠ ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ ʷʢ ʩʚʠʥʝʮʴ, ʢʘʜʤʽʡ, ʭʨʦʤ, 

ʥʽʢʝʣʴ, ʢʦʙʘʣʴʪ, ʮʠʥʢ, ʱʦ ʚʽʜ 2 ʜʦ 20, ʘ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ (ʭʨʦʤ) ʽ ʚ 100 

ʨʘʟʽʚ ʚʠʱʝ ʚʽʜ ʚʩʪʘʥʦʚʣʝʥʠʭ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟ 

ʧʦʰʠʨʝʥʥʷʤ ʟʘ ʨʦʟʦʶ ʚʽʪʨʽʚ ʚ ʨʘʜʽʫʩʽ ʜʦ 40 ʢʤ [83]. 

 

ʅʘʟʚʘ ʟʘʙʨʫʜʥʶʶʯʦʾ ʨʝʯʦʚʠʥʠ ɺʠʢʠʜʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʪ/ʨʽʢ 

2016 ʨ. 2017 ʨ. 2018 ʨ. 

ɺʘʞʢʽ ʤʝʪʘʣʠ ʪʘ ʾʭ ʩʧʦʣʫʢʠ 41,736 38,448 11,153 

ʈʝʯʦʚʠʥʠ ʫ ʚʠʛʣʷʜʽ ʩʫʩʧʝʥʜʦʚʘʥʠʭ 

ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ 
44378,651 34983,963 8037,099 

ʉʧʦʣʫʢʠ ʘʟʦʪʫ 12503,882 8958,034 1969,625 

ɼʦ̔ʢʩʠʜ ʩʽʨʢʠ 106200,160 68985,044 12447,863 
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ʆʩʥʦʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʟʥʘʯʥʠʭ 

ʚʽʜʩʪʘʥʷʭ ʚʽʜ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʻ ʥʠʟʴʢʽ ʜʠʤʦʚʽ ʪʨʫʙʠ ʢʦʪʣʦʪʫʨʙʽʥʥʦʛʦ ʮʝʭʫ 

(ʜʞʝʨʝʣʘ ˉˉ 1ï3). ʉʫʤʘʨʥʠʡ ʚʢʣʘʜ ʚʠʩʦʢʠʭ (ʅ = 250 ʤ) ʜʠʤʦʚʠʭ ʪʨʫʙ 

ʢʦʪʣʦʪʫʨʙʽʥʥʦʛʦ ʮʝʭʫ ˉ 2 (ʜʞʝʨʝʣʘ ˉˉ 4, 5), ʚ ʩʢʣʘʜ ʷʢʦʛʦ ʚʭʦʜʠʪʴ 

ʧʘʨʦʛʝʥʝʨʘʪʦʨ ʨʝʢʦʥʩʪʨʫʡʦʚʘʥʦʛʦ ʝʥʝʨʛʦʙʣʦʢʫ ˉ 9, ʥʝʟʥʘʯʥʠʡ ï ʥʝ 

ʧʝʨʝʚʠʱʫʻ 12 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʟʘʙʨʫʜʥʝʥʦʩʪʽ. 

ʇʜ̔ ʚʧʣʠʚʦʤ ʚʠʢʠʜʽʚ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʫ ʩʥʽʛʦʚʦʤʫ ʧʦʢʨʠʚʽ ʩʫʪʪʻʚʦ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʤʽʩʪ ʩʫʣʴʬʘʪʽʚ, ʛʽʜʨʦʢʘʨʙʦʥʘʪʽʚ ʽ ʢʘʪʽʦʥʽʚ ʣʫʞʥʠʭ ʪʘ ʚʘʞʢʠʭ 

ʤʝʪʘʣʽʚ (ʦʩʦʙʣʠʚʦ Cd, Cr ʪʘ Ni), ʨʽʚʝʥʴ ʧʽʜʣʫʛʦʚʫʚʘʥʥʷ. ʍʦʯʘ ʟʘʚʜʷʢʠ ʚʝʣʠʢʽʡ 

ʚʠʩʦʪʽ ʪʨʫʙ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʚʠʢʠʜʠ ʤʦʞʫʪʴ ʧʝʨʝʥʦʩʠʪʠʩʷ ʥʘ ʟʥʘʯʥʽ ʚʽʜʩʪʘʥʽ 

(ʧʦʥʘʜ 20 ʢʤ), ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʧʦʣʶʪʘʥʪʽʚ ʦʩʽʜʘʻ ʥʘ ʚʽʜʩʪʘʥʽ ʚʽʜ 4 ʜʦ 

6,5 ʢʤ ʚʽʜ ʜʞʝʨʝʣʘ ʚʠʢʠʜʽʚ [84]. 

ʆʩʥʦʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʱʦ ʟʘʙʨʫʜʥʶʶʪʴ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ 

ʦʙô̒ ʢʪʘʤʠ ʊɽʉ, ʻ ʟʘʚʠʩʣʽ ʨʝʯʦʚʠʥʠ, ʱʦ ʤʽʩʪʷʪʴ ʚ ʪʦʤʫ ʯʠʩʣʽ ʥʝʨʦʟʯʠʥʥʽ ʽ 

ʚʘʞʢʦʨʦʟʯʠʥʥʽ ʩʧʦʣʫʢʠ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʦʢʠʩ ʚʫʛʣʝʮʶ, ʩʽʨʯʠʩʪʠʡ ʘʥʛʽʜʨʠʜ, 

ʦʢʩʠʜʠ ʘʟʦʪʫ ʪʦʱʦ. 

 

2.3.2 ɿʦʣʦʚʽʜʚʘʣ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ, ʷʢ ʜʞʝʨʝʣʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ 

 

ɿʤʽʾʚʩʴʢʘ ʊɽʉ ʤʘʻ ʟʦʣʦʰʣʘʢʦʥʘʢʦʧʠʯʫʚʘʯʽ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʟʦʣʦʰʣʘʢʽʚ 

ʚʽʜ ʩʧʘʣʶʚʘʥʥʷ ʚʫʛʽʣʣʷ ʽ ʘʟʙʝʩʪʦʚʤʽʩʥʠʭ ʚʽʜʭʦʜʽʚ (4 ʢʣʘʩ ʥʝʙʝʟʧʝʢʠ). 

ʑʦʨʽʯʥʦ ʪʫʪ ʫʪʚʦʨʶʻʪʴʩʷ ʙʽʣʴʰʝ 1 ʤʣʥ. ʪʦʥʥ ʟʦʣʦʰʣʘʢʽʚ. ɿʦʣʦʚʽʜʚʘʣ ʻ ʦʜʥʠʤ 

ʟ ʦʩʥʦʚʥʠʭ ʜʞʝʨʝʣ ʧʨʷʤʦʛʦ ʽ ʥʝʧʨʷʤʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʷʢʽʩʥʠʡ 

ʩʢʣʘʜ ˇʨʫʥʪʦʚʠʭ ʚʦʜ. ʉʧʝʮʠʬʽʢʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʦʙʫʤʦʚʣʶʻ 

ʘʢʫʤʫʣʷʮʽʶ ʚ ʟʦʣʦʚʽʜʚʘʣʘʭ ʣʫʞʥʠʭ ʚʦʜ ʧʽʜʚʠʱʝʥʦʾ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʟ 

ʨʽʟʥʦʤʘʥʽʪʥʠʤ ʩʧʝʢʪʨʦʤ ʩʧʦʣʫʢ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʟ ʥʘʩʪʫʧʥʦʶ ʾʭʥʴʦʶ 

ʬʽʣʴʪʨʘʮʽʻʶ ʚ ˇʨʫʥʪʦʚʽ ʚʦʜʠ ʧʨʠʣʝʛʣʦʾ ʪʝʨʠʪʦʨʽʾ. ʅʘʜʭʦʜʞʝʥʥʷ ʚ ˇʨʫʥʪʦʚʽ 

ʚʦʜʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʥʝʧʨʷʤʠʤ ʰʣʷʭʦʤ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ˇʨʫʥʪʠ 

ʪʝʨʠʪʦʨʽʾ, ʱʦ ʧʨʠʣʷʛʘʶʪʴ ʜʦ ʟʦʣʦʚʽʜʚʘʣʫ ʊɽʉ (ʚʠʥʝʩʝʥʥʷ ʧʠʣʫ ʟ ʧʦʚʝʨʭʥʽ 

ʟʦʣʦʚʽʜʚʘʣʫ) [85]. 
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ɿʦʣʦʚʽʜʚʘʣ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʻ ʜʚʫʭʩʝʢʮʽʡʥʦʶ ʩʧʦʨʫʜʦʶ ʪʘ ʟʘʡʤʘʻ 

ʟʘʛʘʣʴʥʫ ʧʣʦʱʫ ʙʣʠʟʴʢʦ 350 ʛʘ. ʅʠʞʥʽʡ ʷʨʫʩ ʟʦʣʦʚʽʜʚʘʣʫ ʦʙʣʘʜʥʘʥʠʡ 

ʩʠʩʪʝʤʦʶ ʟ ʚʽʜʚʦʜʫ ʜʨʝʥʘʞʥʠʭ ʚʦʜ ʟʦʣʦʚʽʜʚʘʣʘ. ʅʘʚʢʦʣʦ ʟʦʣʦʚʽʜʚʘʣʘ 

ʩʧʦʨʫʜʞʝʥʦ ʦʙʚʽʜʥʠʡ ʢʘʥʘʣ, ʷʢʠʡ ʜʨʝʥʫʻ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʽ ʚʦʜʠ ʟ 

ʥʘʩʪʫʧʥʠʤ ʩʢʠʜʘʥʥʷʤ ʾʭ ʚ ʦʟ. ʏʘʡʢʘ. 

ɿʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʟʦʣʦʰʣʘʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʦʣʦʚʽʜʚʘʣʘ ʦʩʥʦʚʥʘ 

ʯʘʩʪʢʘ ʥʘʣʝʞʠʪʴ ʦʢʠʩʣʘʤ ʢʨʝʤʥʽʶ, ʘʣʶʤʽʥʽʶ ʽ ʟʘʣʽʟʘ ï ʜʦ 90ï91 %. ʋ 

ʚʫʛʽʣʴʥʦʤʫ ʰʣʘʢʫ ʧʨʠʩʫʪʥʽ ʪʘʢʦʞ ʦʢʠʩʝʣ ʤʘʨʛʘʥʮʶ ï ʜʦ 0,25 %. ɿ ʚʘʞʢʠʭ 

ʤʝʪʘʣʽʚ ʷʢ ʜʦʤʽʰʢʠ, ʫ ʨʽʟʥʠʡ ʯʘʩ, ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʧʦʞʠʚʘʥʦʛʦ ʧʘʣʠʚʘ, ʫ 

ʟʦʣʦʰʣʘʮʽ ʧʨʠʩʫʪʥʽ: ʚʘʥʘʜʽʡ, ʭʨʦʤ, ʥʽʢʝʣʴ, ʤʽʜʴ, ʮʠʥʢ ʪʘ ʩʚʠʥʝʮʴ. ʊʝʭʥʦʛʝʥʥʽ 

ʚʦʜʠ ʟʦʣʦʚʽʜʚʘʣʫ ʻ ʛʽʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʠʤʠ ʪʘ ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʠʤʠ 

ʟʤʽʰʘʥʦʛʦ ʢʘʪʽʦʥʥʦʛʦ ʩʢʣʘʜʫ ʩʣʘʙʦʣʫʞʥʠʤʠ ï ʟ ʚʝʣʠʯʠʥʦʶ ʨʅ ʜʦ 9,5 ʽ 

ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ ʚʽʜ 1,0ï1,5 ʛ/ʜʤ3 ʜʦ 2,0 ʛ/ʜʤ3 [86]. ʍʘʨʘʢʪʝʨʥʠʤ ʝʣʝʤʝʥʪʦʤ ʚ 

ʩʢʣʘʜʽ ʟʦʣʦʰʣʘʢʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʻ ʢʘʣʴʮʽʡ. ʋ ʟʥʘʯʥʠʭ ʢʽʣʴʢʦʩʪʷʭ ʚ ʥʠʭ 

ʤʽʩʪʠʪʠʩʷ SiO2, Al2O3, Fe2O3. 

 

2.3.3 ʌʦʨʤʫʚʘʥʥʷ ʟʤʽʰʘʥʦʛʦ ʩʪʦʢʫ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ  

 

ʌʦʨʤʫʚʘʥʥʷ ʟʤʽʰʘʥʦʛʦ ʩʪʦʢʫ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʦʙʫʤʦʚʣʝʥʦ 

ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʠʤʠ ʪʘ ʪʝʭʥʦʛʝʥʥʠʤʠ ʧʨʦʮʝʩʘʤʠ.  

ɼʦ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ ʚʽʜʥʦʩʠʪʴʩʷ ʘʢʫʤʫʣʷʮʽʷ ʧʨʠʨʦʜʥʠʭ 

ʪʘ ʪʝʭʥʦʛʝʥʥʠʭ ʚʦʜ ʚ ʩʠʩʪʝʤʽ ʃʠʤʘʥʩʴʢʠʭ ʦʟʝʨ ʟ ʧʦʜʘʣʴʰʠʤ ʧʝʨʝʪʦʢʦʤ ʩʪʦʢʫ, 

ʱʦ ʫʪʚʦʨʠʚʩʷ, ʚ ʦʟʝʨʦ ʏʘʡʢʘ. ʌʦʨʤʫʚʘʥʥʷ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʦʛʦ ʩʪʦʢʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʥʘʜʭʦʜʞʝʥʥʷ ʚ ʦʟʝʨʘ ʉʫʭʠʡ ʃʠʤʘʥ, ʉʚʽʪʣʠʯʥʝ, 

ʂʦʤʠʰʫʚʘʪʝ ʪʘ ʏʘʡʢʘ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʟ ʧʣʦʱʽ ʚʦʜʦʟʙʦʨʽʚ, ʚʠʧʘʜʽʥʥʷ 

ʘʪʤʦʩʬʝʨʥʠʭ ʦʩʘʜʽʚ ʥʘ ʚʦʜʥʫ ʧʦʚʝʨʭʥʶ ʪʘ ʥʘʜʭʦʜʞʝʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ.  

ʊʝʭʥʦʛʝʥʥʝ ʬʦʨʤʫʚʘʥʥʷ ʟʤʽʰʘʥʦʛʦ ʩʪʦʢʫ ʦʙʫʤʦʚʣʝʥʦ ʧʝʨʝʭʦʧʣʝʥʥʷʤ 

ʧʦʚʝʨʭʥʝʚʠʭ ʪʘ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʚʥʘʩʣʽʜʦʢ ʧʽʜʧʦʨʫ, ʱʦ ʫʪʚʦʨʠʚʩʷ ʟ ʙʦʢʫ 

ʟʦʣʦʚʽʜʚʘʣʫ ʪʘ ʩʪʘʚʢʘ-ʦʭʦʣʦʜʞʫʚʘʯʘ; ʟʘʭʠʩʪʦʤ ʧʨʠʣʝʛʣʠʭ ʜʦ ʟʦʣʦʚʜ̔ʚʘʣʫ 

ʪʝʨʠʪʦʨʽʡ ʚʽʜ ʧʽʜʪʦʧʣʝʥʥʷ; ʚʽʜʚʝʜʝʥʥʷʤ ʛʦʩʧʦʜʘʨʯʦ-ʧʦʙʫʪʦʚʠʭ ʪʘ 
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ʧʨʦʤʠʩʣʦʚʦ-ʟʣʠʚʦʚʠʭ ʩʪʽʯʥʠʭ ʚʦʜ ʦʙʚʽʜʥʠʤ ʜʨʝʥʘʞʥʠʤ ʢʘʥʘʣʦʤ ʟʦʣʦʚʽʜʚʘʣʫ 

ʚ ʦʟ. ʏʘʡʢʘ [87]. ʉʬʦʨʤʦʚʘʥʠʡ ʪʘʢʠʤ ʯʠʥʦʤ ʟʤʽʰʘʥʠʡ ʩʪʽʢ ʚ ʦʟ. ʏʘʡʢʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʥʘʩʦʩʥʦʾ ʩʪʘʥʮʽʾ ʧʝʨʝʢʘʯʫʻʪʴʩʷ ʚ ʦʟ. ʃʠʯʦʚʝ, ʷʢʝ ʤʘʻ ʛʽʜʨʘʚʣʽʯʥʠʡ 

ʟʚô̫ ʟʦʢ  ʟ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ. 

ʉʠʩʪʝʤʘ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʛʦʩʧʦʜʘʨʯʦ-ʧʦʙʫʪʦʚʠʭ ʩʪʽʯʥʠʭ ʚʦʜ, ʾʭ ʦʯʠʩʪʢʠ ʪʘ ʩʢʠʜʫ 

ʦʯʠʝɦʥʠʭ ʚʦʜ ʨʘʟʦʤ ʟ ʧʨʦʤʠʩʣʦʚʦ-ʟʣʠʚʦʚʠʤʠ, ʧʦʚʝʨʭʥʝʚʠʤʠ (ʜʦʱʦʚʠʤʠ, 

ʩʥʛ̔ʦʚʠʤʠ) ʽ ʜʨʝʥʘʞʥʠʤʠ  ʚʦʜʘʤʠ ʫ ʨʽʯʢʫ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ. 

ɻʦʩʧʦʜʘʨʯʦ-ʧʦʙʫʪʦʚʽ ʩʪʽʯʥʽ ʚʦʜʠ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ: ʥʘʩʝʣʝʥʥʷ ʪʘ ʦʙôʻʢʪʽʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʩʤʪ. ʉʣʦʙʦʞʘʥʩʴʢʝ; 

ʧʝʨʩʦʥʘʣʫ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ; ʧʝʨʩʦʥʘʣʫ ʽʥʰʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʂʦʤʩʦʤʦʣʴʩʴʢʦʾ ʩʝʣʠʱʥʦʾ ʨʘʜʠ. 

ʇʨʦʤʠʩʣʦʚʦ-ʟʣʠʚʦʚʽ ʩʪʽʯʥʽ ʚʦʜʠ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʚʽʜʚʝʜʝʥʥʷ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʧʽʜ ʯʘʩ ʚʠʧʘʜʘʥʥʷ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ: 

ʞʠʪʣʦʚʦʛʦ ʤʘʩʠʚʫ ʩʤʪ. ʉʣʦʙʦʞʘʥʩʴʢʝ; ʧʨʦʤʠʩʣʦʚʦʛʦ ʤʘʡʜʘʥʯʠʢʘ ɿʤʽʾʚʩʴʢʦʾ 

ʊɽʉ ʪʘ ʤʘʡʜʘʥʯʠʢʽʚ ʽʥʰʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʂʦʤʩʦʤʦʣʴʩʴʢʦʾ ʩʝʣʠʱʥʦʾ ʨʘʜʠ. 

ʉʠʩʪʝʤʘ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʦʙô̒ ʜʥʫʻ 

ʦʙôʻʢʪʠ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ ʪʘ ʦʯʠʩʪʢʠ ʛʦʩʧʦʜʘʨʯʦ-ʧʦʙʫʪʦʚʠʭ ʽ ʧʨʦʤʠʩʣʦʚʦ-

ʟʣʠʚʦʚʠʭ ʩʪʽʯʥʠʭ ʚʦʜ, ʘ ʪʘʢʦʞ ʦʙôʻʢʪʠ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ ʟʤʽʰʘʥʦʛʦ ʩʪʦʢʫ. 

ɼʦ ʦʙôʻʢʪʽʚ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ ʪʘ ʦʯʠʩʪʢʠ ʛʦʩʧʦʜʘʨʯʦ-ʧʦʙʫʪʦʚʠʭ ʩʪʽʯʥʠʭ 

ʚʦʜ ʚʽʜʥʦʩʷʪʴʩʷ: ʢʘʥʘʣʽʟʘʮʽʡʥʘ ʤʝʨʝʞʘ ʛʦʩʧʦʜʘʨʯʦ-ʧʦʙʫʪʦʚʠʭ ʩʪʽʯʥʠʭ ʚʦʜ 

ʩʤʪ. ʉʣʦʙʦʞʘʥʩʴʢʝ ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʤʽʩʮʴ ʙʘʣʘʥʩʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʽ ʩʧʦʞʠʚʘʯʘʤʠ; ʢʘʥʘʣʽʟʘʮʽʡʥʘ ʤʝʨʝʞʘ ʛʦʩʧʦʜʘʨʯʦ-

ʧʦʙʫʪʦʚʠʭ ʩʪʽʯʥʠʭ ʚʦʜ ʧʨʦʤʠʩʣʦʚʦʛʦ ʤʘʡʜʘʥʯʠʢʘ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ; ʜʚʽ 

ʬʝʢʘʣʴʥʽ ʥʘʩʦʩʥʽ ʩʪʘʥʮʽʾ ʩʤʪ. ʉʣʦʙʦʞʘʥʩʴʢʝ; ʜʚʽ ʬʝʢʘʣʴʥʽ ʥʘʩʦʩʥʽ ʩʪʘʥʮʽʾ 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʤʘʡʜʘʥʯʠʢʘ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ; ʜʚʘ ʥʘʧʽʨʥʽ ʢʦʣʝʢʪʦʨʠ ʚʽʜ 

ʬʝʢʘʣʴʥʠʭ ʥʘʩʦʩʥʠʭ ʩʪʘʥʮʽʡ ʩʤʪ. ʉʣʦʙʦʞʘʥʩʴʢʝ; ʜʚʘ ʥʘʧʽʨʥʽ ʢʦʣʝʢʪʦʨʠ ʚʽʜ 

ʬʝʢʘʣʴʥʠʭ ʥʘʩʦʩʥʠʭ ʩʪʘʥʮʽʡ ʧʨʦʤʠʩʣʦʚʦʛʦ ʤʘʡʜʘʥʯʠʢʘ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ; 
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ʦʯʠʩʥʽ ʩʧʦʨʫʜʠ ʙʽʦʣʦʛʽʯʥʦʾ ʦʯʠʩʪʢʠ ʛʦʩʧʦʜʘʨʯʦ-ʧʦʙʫʪʦʚʠʭ ʩʪʽʯʥʠʭ ʚʦʜ ʩʝʣ. 

ʉʣʦʙʦʞʘʥʩʴʢʝ ʪʘ ʧʨʦʤʠʩʣʦʚʦʛʦ ʤʘʡʜʘʥʯʠʢʘ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ.  

ɼʦ ʦʙôʻʢʪʽʚ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ ʪʘ ʦʯʠʩʪʢʠ ʧʨʦʤʠʩʣʦʚʦ-ʟʣʠʚʦʚʠʭ ʩʪʽʯʥʠʭ 

ʚʦʜ ʚʽʜʥʦʩʷʪʴʩʷ: ʤʝʨʝʞʘ ʟʣʠʚʦʚʦʾ ʢʘʥʘʣʽʟʘʮʽʾ ʩʤʪ. ʉʣʦʙʦʞʘʥʩʴʢʝ; ʤʝʨʝʞʘ 

ʟʣʠʚʦʚʦʾ ʢʘʥʘʣʽʟʘʮʽʾ ʧʨʦʤʠʩʣʦʚʦʛʦ ʤʘʡʜʘʥʯʠʢʘ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ; ʜʨʝʥʘʞʥʽ 

ʥʘʩʦʩʠ ʤʘʰʠʥʥʦʛʦ ʟʘʣʫ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ; ʩʧʦʨʫʜʠ ʤʝʭʘʥʽʯʥʦʾ ʦʯʠʩʪʢʠ 

ʧʨʦʤʠʩʣʦʚʦ-ʟʣʠʚʦʚʠʭ ʚʦʜ; ʧʽʜʟʝʤʥʠʡ ʢʦʣʝʢʪʦʨ ʧʨʦʤʠʩʣʦʚʦ-ʟʣʠʚʦʚʠʭ ʚʦʜ. 

ɼʦ ʦʙôʻʢʪʽʚ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ ʟʤʽʰʘʥʦʛʦ ʩʪʦʢʫ ʚʽʜʥʦʩʷʪʴʩʷ: ʢʘʥʘʣ 

ʧʨʦʤʠʩʣʦʚʦ-ʟʣʠʚʦʚʠʭ ʚʦʜ; ʥʘʩʦʩʥʘ ʩʪʘʥʮʽʷ çʏʘʡʢʘè ʟ ʧʨʠʡʤʘʣʴʥʠʤ ʢʦʚʰʝʤ 

ʪʘ ʚʦʜʦʧʨʠʡʤʘʯʝʤ; ʥʘʧʽʨʥʠʡ ʪʘ ʩʘʤʦʧʣʠʚʥʠʡ ʚʦʜʦʚʦʜʠ ʜʣʷ ʩʢʠʜʫ ʩʫʤʽʰʽ 

ʩʪʽʯʥʠʭ ʚʦʜ ʚ ʦʟ. ʃʠʯʦʚʝ. 

ʉʪʽʯʥʽ ʚʦʜʠ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʪʘ 

ʩʤʪ. ʉʣʦʙʦʞʘʥʩʴʢʝ ʻ ʦʜʥʠʤ ʟ ʽʩʪʦʪʥʠʭ ʜʞʝʨʝʣ ʥʘʜʭʦʜʞʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʜʦ ʦʟ. ʏʘʡʢʘ. ɿʘ ʜʦʙʫ ʩʢʠʜʘʻʪʴʩʷ 

ʩʪʽʯʥʠʭ ʚʦʜ ʧʦʥʘʜ 19020 ʤ3, ʱʦ ʟʘ ʨʽʢ ʩʢʣʘʜʘʻ 6,8 ʤʣʥ. ʤ3. 
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ɺʀʉʅʆɺʂʀ ɼʆ ɼʈʋɻʆɻʆ ʈʆɿɼɯʃʋ 

 

1. ʊʝʦʨʝʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʚʧʣʠʚ ʰʠʨʦʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʧʨʠʨʦʜʥʠʭ ʪʘ 

ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ï ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ. ɺʩʪʘʥʦʚʣʝʥʽ ʦʩʥʦʚʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ  ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ 

ʚʦʜʠ ʚʦʜʥʠʭ ʦʙô̒ ʢʪʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ, ʘ ʩʘʤʝ 

ʚʠʢʠʜʠ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ, ʧʦʚʝʨʭʥʝʚʠʡ ʩʪʽʢ ʟ ʚʦʜʦʟʙʦʨʫ; ʨʦʟʚʘʥʪʘʞʝʥʥʷ 

ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʷʢ ʥʘʩʣʽʜʦʢ ʟʨʦʰʝʥʥʷ ʧʦʣʽʚ ʽ ʙʫʜʽʚʥʠʮʪʚʘ ʜʦʨʽʛ; ʪʝʭʥʦʛʝʥʥʽ 

ˇʨʫʥʪʦʚʽ ʚʦʜʠ ʟ ʙʦʢʫ ʟʦʣʦʚʽʜʚʘʣʫ, ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʦʙʫʪʦʚʽ ʪʘ ʩʪʽʯʥʽ ʚʦʜʠ, 

ʧʝʨʝʣʠʚʥʽ ʚʦʜʠ, ʱʦ ʚʽʜʚʦʜʷʪʴʩʷ ʢʘʥʘʣʦʤ ʟʦʣʦʚʽʜʚʘʣʫ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ.  

2. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʝʨʠʪʦʨʽʾ, 

ʧʨʠʣʝʛʣʦʾ ʜʦ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ, ʦʙˇʨʫʥʪʦʚʘʥʦ ʚʠʙʽʨ ʜʽʣʷʥʦʢ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʩʪʝʞʠʪʠ ʟʘ ʟʤʽʥʘʤʠ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ, ʛʽʜʨʦʭʽʤʽʯʥʦʛʦ, 

ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʦʛʦ, ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ʚʽʜ ʦʟʝʨʘ ʉʚʽʪʣʠʯʥʝ ʜʦ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ [53].  

3. ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʤʝʪʦʜʠ ʧʦʣʴʦʚʠʭ ʪʘ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʦʙ ʚʦʜʠ ʩʢʣʘʜʘʣʘ 140 ʟʨʘʟʢʽʚ; 

ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ï 70; ʟʨʘʟʢʽʚ ʙʽʦʪʠ ï 225, ʝʣʝʤʝʥʪʦʚʠʟʥʘʯʝʥʴ ï 2240. ɼʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʩʫʯʘʩʥʽ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ: 

ʧʦʪʝʥʮʽʦʤʝʪʨʠʯʥʠʡ, ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʽʡʥʠʡ, ʧʦʣʫʤôʷʥʦʾ ʬʦʪʦʤʝʪʨʽʾ. ɼʣʷ 

ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘʩʪʦʩʦʚʫʚʘʣʘʩʴ 

ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʘʥʘʣʽʟ.  

4. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʥʝʦʙʭʽʜʥʠʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ 

ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʢʦʤʧʣʝʢʩʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ 

ʨʘʡʦʥʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʚʨʘʭʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʦʙôʻʢʪʫ ʪʘ ʧʨʠʨʦʜʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʨʠʪʦʨʽʾ. 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʩʪʫʧʽʥʴ ʟʘʙʨʫʜʥʝʥʦʩʪʽ ʦʟʝʨ 

ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ, ʾʭ ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʘʤʦʦʯʠʱʝʥʥʷ, ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʪʝʭʥʦʛʝʥʥʠʡ 



86 

ʚʧʣʠʚ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʥʘ ʦʟʝʨʘ ʪʘ ʚʠʟʥʘʯʠʪʠ ʚʧʣʠʚ ʦʩʪʘʥʥʽʭ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʷʢʦʩʪʽ ʚʦʜʠ ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ [52]. 

5. ɺʠʟʥʘʯʝʥʥʷ ʨʦʣʽ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ ʪʘ ʚʥʫʪʨʽʰʥʴʦʚʦʜʥʠʭ ʧʨʦʮʝʩʽʚ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʷʢʦʩʪʽ ʚʦʜʠ ʚ ʦʟʝʨʘʭ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʚʠʢʦʥʫʚʘʣʠ ʤʝʪʦʜʦʤ 

ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ. ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʥʦʟʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʬʦʨʤʫʚʘʥʥʷ 

ʷʢʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜ ʍʦʣʴʪʘ. ɼʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʦʟʝʨ ʃʠʤʘʥʴʢʦʾ ʛʨʫʧʠ ʪʘ ʜʽʣʷʥʢʠ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜ ʝʢʦʣʦʛʽʯʥʦʾ ʦʮʽʥʢʠ. 

6. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʚʧʣʠʚ ʦʟʝʨʘ ʏʘʡʢʘ ʪʘ ʃʠʯʦʚʝ ʥʘ ʨʝʞʠʤ ʨ. ʉ̔ ʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ ʤʦʞʝ ʧʨʦʷʚʣʷʪʠʩʴ ʟʘ ʨʘʭʫʥʦʢ ʧʨʷʤʦʛʦ ʩʢʠʜʫ ʚ ʨʽʯʢʫ ʟʘʙʨʫʜʥʝʥʦʾ 

ʚʦʜʠ ʟ ʦʟʝʨ (ʪʝʭʥʦʛʝʥʥʠʡ ʩʪʽʢ), ʘ ʪʘʢʦʞ ʟʘ ʨʘʭʫʥʦʢ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʚʪʨʘʪ ʧʨʠ 

ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʽʥʬʽʣʴʪʨʘʮʽʾ ʩʪʽʯʥʠʭ ʚʦʜ ʟ ʦʟʝʨʘ ʏʘʡʢʘ ʚ ʧʽʜʟʝʤʥʽ ʚʦʜʠ ʽ ʜʘʣʽ ï 

ʚ ʨʽʯʢʫ. ɺʠʟʥʘʯʝʥʥʷ ʛʦʣʦʚʥʠʭ ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʟʝʨ ʜʦʟʚʦʣʷʶʪʴ ʦʮʽʥʠʪʠ ʚʧʣʠʚ ʥʘ ʨʝʞʠʤ ʨ. ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ 2-ʭ ʯʠʥʥʠʢʽʚ: ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ï ʚʽʜʚʝʜʝʥʥʷ ʟ ʦʟʝʨʘ ʃʠʯʦʚʝ 

ʟʘʙʨʫʜʥʝʥʠʭ ʚʦʜ ʚ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʪʘ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʦʛʦ ï 

ʥʘʜʭʦʜʞʝʥʥʷ ʚ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʧʨʦʬʽʣʴʪʨʦʚʘʥʠʭ ʟ ʦʟʝʨʘ ʟʘʙʨʫʜʥʝʥʠʭ 

ʚʦʜ [64]. ʆʮʽʥʢʫ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʦʛʦ ʪʘ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʜʦʩʣʽʜʞʫʚʘʥʽ ʦʟʝʨʘ ʪʘ ʨʽʯʢʫ ʚʠʢʦʥʫʚʘʣʠ ʙʘʣʘʥʩʦʚʠʤ ʤʝʪʦʜʦʤ. 

ʆʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ ʧʨʘʮʷʭ [52, 53, 64]. 
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ʈʆɿɼɯʃ 3 

ɼʆʉʃɯɼɾɽʅʅʗ ʌʆʈʄʋɺɸʅʅʗ ʉʊɸʅʋ ɺʆɼʅʀʍ ɽʂʆʉʀʉʊɽʄ 

ʆɿɽʈ ʃʀʄɸʅʉʔʂʆɰ ɻʈʋʇʀ ɺ ɿʆʅɯ ɺʇʃʀɺʋ ɿʄɯɰɺʉʔʂʆɰ ʊɽʉ 

 

ɺʠʚʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʟʦʥʽ 

ʚʧʣʠʚʫ ʪʝʧʣʦʚʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʻ ʦʜʥʠʤ ʟ ʘʢʪʫʘʣʴʥʠʭ ʥʘʧʨʷʤʢʽʚ ʜʦʩʣʽʜʞʝʥʴ 

ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʟ ʤʝʪʦʶ ʦʮʽʥʢʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʨʽʯʢʫ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʧʦʚʝʨʭʥʝʚʦʛʦ ʽ ʜʨʝʥʘʞʥʦʛʦ ʩʪʦʢʫ. 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʦʪʠ ʥʝʦʙʭʽʜʥʦ ʙʫʣʦ ʚʠʟʥʘʯʠʪʠ, ʷʢ ʟʤʽʥʶʻʪʴʩʷ 

ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʚʦʜʠ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʜʽʣʷʥʢʠ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ 

(ʚʽʜ ʩ. ʏʝʨʢʘʩʴʢʠʡ ɹʠʰʢʠʥ ʚʥʠʟ ʟʘ ʪʝʯʽʻʶ ʜʦ ʩʤʪ. ɼʦʥʝʮʴ) ʪʘ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ 

ʾʭ ʧʨʦʮʝʩʠ ʩʘʤʦʦʯʠʱʝʥʥʷ. 

ɸʢʪʫʘʣʴʥʦ ʙʫʣʦ ʚʠʟʥʘʯʠʪʠ ʚʧʣʠʚ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʛʽʜʨʦʭʽʤʽʯʥʦʛʦ ʨʝʞʠʤʫ ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʥʘ ʦʩʥʦʚʽ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫ ʢʦʨʝʣʷʮʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʟʘ ʛʽʜʨʦʭʽʤʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ. 

ɿʘ ʤʝʪʦʜʠʢʦʶ çɽʢʦʣʦʛʽʯʥʦʾ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʟʘ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʢʘʪʝʛʦʨʽʷʤʠè ʥʝʦʙʭʽʜʥʦ ʙʫʣʦ ʚʠʟʥʘʯʠʪʠ ʦʮʽʥʢʫ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʩʪʘʥʫ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʜʽʣʷʥʢʠ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ. 

 

3.1 ɻʽʜʨʦʣʦʛʽʯʥʠʡ ʨʝʞʠʤ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ 

 

ɻʽʜʨʦʣʦʛʽʯʥʠʡ ʨʝʞʠʤ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʨʘʡʦʥʫ ʜʦʩʣʽʜʞʝʥʴ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʦʤʧʣʝʢʩʥʠʤ ʚʧʣʠʚʦʤ ʢʣʽʤʘʪʫ, ʨʝʣʴʻʬʫ, ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ 

ʛʨʫʥʪʦʚʦ-ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʪʝʨʠʪʦʨʽʾ ʚʦʜʦʟʙʦʨʫ. ʂʣʽʤʘʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʽ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʩʦʥʷʯʥʦʾ 

ʨʘʜʽʘʮʽʾ, ʦʧʘʜʽʚ ʪʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ, ʧʝʨʝʚʘʞʥʫ ʥʘʧʨʘʚʣʝʥʽʩʪʴ ʧʦʚʽʪʨʷʥʠʭ 

ʧʦʪʦʢʽʚ, ʧʦʪʫʞʥʽʩʪʴ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʪʘ ʛʣʠʙʠʥʫ ʧʨʦʤʝʨʟʘʥʥʷ ˇʨʫʥʪʫ. 

ʈʝʣʴʻʬ ʤʽʩʮʝʚʦʩʪʽ ʨʘʟʦʤ ʟ ʤʘʪʝʨʠʥʩʴʢʠʤʠ ʧʦʨʦʜʘʤʠ ʪʝʨʠʪʦʨʽʾ, ʨʦʩʣʠʥʥʠʤ ʪʘ 
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ˇʨʫʥʪʦʚʠʤ ʧʦʢʨʠʚʦʤ ʚʧʣʠʚʘʻ ʥʘ ʭʘʨʘʢʪʝʨ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʦʧʘʜʽʚ ʫ ʩʪʽʢ ʪʘ 

ʧʨʦʮʝʩʠ ʬʦʨʤʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʩʢʣʘʜʦʚʠʭ ʩʪʦʢʫ, ʨʦʟʯʠʥʝʥʠʭ ʪʘ ʦʨʛʘʥʽʯʥʠʭ 

ʨʝʯʦʚʠʥ. 

ɺʣʽʪʢʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʢʦʨʦʯʝʥʥʷ ʧʣʦʱ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ. ɺ ʮʝʡ ʯʘʩ 

ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʨʝʞʠʤ ʥʝʧʦʩʪʽʡʥʠʡ. ʇʽʩʣʷ ʜʦʱʽʚ ʽʥʦʜʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʨʦʟʣʠʚʠ. 

ɼʦ ʧʦʯʘʪʢʫ ʣʴʦʜʦʩʪʘʚʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʝ ʟʘʧʦʚʥʝʥʥʷ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʟʘ 

ʨʘʭʫʥʦʢ ʦʩʽʥʥʽʭ ʜʦʱʽʚ. ʆʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʞʠʚʣʝʥʥʷ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʻ 

ʩʥʽʛʦʚʝ, ʱʦ ʩʢʣʘʜʘʻ ʚ ʩʝʨʝʜʥʴʦʤʫ 75 % ʜʦʱʦʚʝ ʞʠʚʣʝʥʥʷ ʧʦʩʪʫʧʘʻʪʴʩʷ 

ʩʥʽʛʦʚʦʤʫ, ʡʦʛʦ ʜʦʣʷ ʩʢʣʘʜʘʻ ʚ ʨʽʟʥʽ ʨʦʢʠ ʚʽʜ 10 ʜʦ 28 %, ʨʦʣʴ ʧʽʜʟʝʤʥʦʛʦ 

ʞʠʚʣʝʥʥʷ ʚʦʜʦʡʤʠʱ ʃʠʤʘʥʩʴʢʦʾ ʩʠʩʪʝʤʠ ʦʟʝʨ ʥʝʟʥʘʯʥʘ ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ 

ʦʟʝʨʘ ʉʚʽʪʣʠʯʥʝ ˇʨʫʥʪʦʚʝ ʞʠʚʣʝʥʥʷ ʷʢʦʛʦ ʧʝʨʝʚʘʞʘʻ ʜʦʱʦʚʝ. 

ɺʦʜʦʟʙʦʨʠ ʦʟʝʨ, ʱʦ ʚʠʚʯʘʣʠʩʷ, ʜʦʩʪʘʪʥʴʦ ʨʽʟʥʽ ʟʘ ʬʦʨʤʦʶ, ʨʦʟʤʽʨʦʤ 

ʪʘ ʩʪʫʧʝʥʝʤ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʘ ʦʪʞʝ ʽ ʚʝʣʠʯʠʥʦʶ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ. ɻʽʜʨʦʛʨʘʬʽʯʥʘ ʤʝʨʝʞʘ ʚ ʚʠʛʣʷʜʽ ʧʦʩʪʽʡʥʠʭ ʩʪʨʫʤʢʽʚ 

ʪʘ ʪʠʤʯʘʩʦʚʠʭ ʚʦʜʦʪʦʢʽʚ, ʱʦ ʜʽʶʪʴ ʚ ʚʝʩʥʷʥʠʡ ʧʝʨʽʦʜ ʪʘ ʧʽʜ ʯʘʩ ʣʠʚʥʝʚʠʭ 

ʧʘʚʦʜʢʽʚ, ʨʦʟʚʠʥʫʪʘ ʧʦʩʝʨʝʜʥʴʦ. ʋ ʚʥʫʪʨʽʰʥʴʦʨʽʯʥʦʤʫ ʩʪʦʮʽ ʜʦʣʷ ʚʝʩʥʷʥʦʛʦ 

ʩʪʦʢʫ ʩʢʣʘʜʘʻ 62 %, ʣʽʪʥʴʦ-ʦʩʽʥʥʴʦʛʦ ï 31 %, ʟʠʤʦʚʦʛʦ ï 7 %.  

ʉʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʚ ʨʘʡʦʥʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʟʝʨ ʟʘ 

ʧʝʨʽʦʜ ʟ 1995 ʧʦ 2018 ʨʽʢ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 570 ʤʤ, ʟʘ ʜʘʥʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʦʾ ʩʪʘʥʮʽʾ ʩʤʪ. Cʣʦʙʦʞʘʥʩʴʢʝ. ʆʪʞʝ ʨʘʡʦʥ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʟʦʥʠ 

ʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʤʠʚʘʥʥʷ ʨʦʟʯʠʥʥʠʭ ʨʝʯʦʚʠʥ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʚʦʜʦʟʙʦʨʫ ʪʘ ʥʘʜʭʦʜʞʝʥʥʷ ʾʭ ʜʦ ʚʦʜʥʠʭ ʦʙô̒ ʢʪʽʚ. 

ʆʟʝʨʘ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ, ʜʦʩʠʪʴ ʥʝʚʝʣʠʢʽ ʟʘ ʧʣʦʱʝʶ ʜʟʝʨʢʘʣʘ (ʚʽʜ 

0,353 ʜʦ 2,23 ʢʤ2) [88]. ʏʘʰʘ ʦʟʝʨ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʣʘʙʢʠʤ ʟʙʽʣʴʰʝʥʥʷʤ 

ʛʣʠʙʠʥʠ ʚʽʜ ʙʝʨʝʛʽʚ ʜʦ ʮʝʥʪʨʘ ʦʟʝʨʘ ʢʨʽʤ ʦʟʝʨʘ ʃʠʯʦʚʝ, ʜʝ ʥʘ ʚʽʜʩʪʘʥʽ 4 ʤ ʚʽʜ 

ʙʝʨʝʛʘ ʛʣʠʙʠʥʘ ʩʷʛʘʻ ʙʽʣʴʰʝ ʜʚʦʭ ʤʝʪʨʽʚ. ʉʝʨʝʜʥʷ ʛʣʠʙʠʥʘ ï ʚʽʜ 0,6 ʜʦ 3,2 ʤ 

(ʤʘʢʩʠʤʘʣʴʥʘ ʛʣʠʙʠʥʘ ï 4,95 ʤ ʚʽʜʤʽʯʝʥʘ ʚ ʦʟ. ʃʠʯʦʚʝ). ʆʟʝʨʦ ʂʦʤʠʰʫʚʘʪʝ 

(ʩʝʨʝʜʥʷ ʛʣʠʙʠʥʘ 1,2 ï ʤʝʪʨʘ), ʤʘʡʞʝ ʚʩʝ ʟʘʨʦʩʣʦ ʚʠʱʦʶ ʚʦʜʥʦʶ 

ʨʦʩʣʠʥʥʽʩʪʶ ʢʨʽʤ ʦʢʨʝʤʠʭ ʧʣʝʩʦʚʠʭ ʜʽʣʷʥʦʢ, ʱʦ ʟʘʡʤʘʶʪʴ ʥʝ ʙʽʣʴʰʝ 10 % 

ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʦʟʝʨʘ. ʗʢ ʚʠʜʥʦ ʟ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʟʝʨ, 
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ʱʦ ʧʨʠʚʝʜʝʥʽ ʚ ʪʘʙʣ. 3.1, ʟʛʽʜʥʦ ʢʣʘʩʠʬʽʢʘʮʽʾ Eurowaternet ʦʟʝʨʘ ʉʚʽʪʣʠʯʥʝ ʪʘ 

ʃʠʯʦʚʝ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʤʘʣʠʭ ʦʟʝʨ, ʘ ʏʘʡʢʘ ʪʘ ʫʨ. ʂʦʤʠʰʫʚʘʪʝ ʜʦ ʩʝʨʝʜʥʽʭ. 

 

ʊʘʙʣʠʮʷ 3.1 ï ʄʦʨʬʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ 

 

ʆʟʝʨʦ ɿʘʛʘʣʴʥʘ 

ʧʣʦʱʘ 

(S), ʢʤ2 

 

ʆʙôʻʤ 

ʚʦʜʥʦʾ 

ʤʘʩʠ 

(V), 

ʪʠʩ. ʤ3 

ɻʣʠʙʠʥʘ 

ʩʝʨʝʜʥʷ 

(Hʩʝʨ), ʤ 

ɼʦʚʞʠʥʘ 

(L), ʢʤ 

ɿʘʛʘʣʴʥʠʡ 

ʧʝʨʠʤʝʪʨ, 

ʢʤ 

ʅʘʡʙʽʣʴʰʘ 

ʰʠʨʠʥʘ, 

(ɺʤʘʢʩ), ʢʤ 

ʉʚʽʪʣʠʯʥʝ 0,353 600 1,7 0,74 2,16 0,6 

ʂʦʤʠʰʫ-

ʚʘʪʝ 

2,23 2676 1,2 2,43 6,61 1,25 

ʏʘʡʢʘ 1,71 1700 1 1,7 4,9 1,28 

ʃʠʯʦʚʝ 0,98 3136 3,2 2,4 5,1 0,15 
 

ɼʦ ʙʫʜʽʚʥʠʮʪʚʘ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ, ʱʦʜʦ ʦʩʫʰʫʚʘʥʥʷ 

ʙʦʣʦʪʘ ʉʫʭʠʡ ʃʠʤʘʥ ʦʟʝʨʘ ʩʧʦʣʫʯʘʣʠʩʷ ʤʽʞ ʩʦʙʦʶ ʪʘʢʠʤ ʯʠʥʦʤ ʙʦʣʦʪʦ 

ʉʫʭʠʡ ʃʠʤʘʥ ï ʦʟ. ʂʦʤʠʰʫʚʘʪʝ ï ʦʟ. ʏʘʡʢʘ ï ʦʟ. ʃʠʤʘʥ. ʆʩʪʘʥʥʻ ʚʦʜʦʡʤʠʱʝ 

ʥʝ ʤʘʣʦ ʟʚôʷʟʢʫ ʟ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ, ʪʦʙʪʦ ʙʫʣʦ ʥʝ ʧʨʦʪʦʯʥʠʤ, ʱʦ ʽ 

ʚʽʜʙʠʚʘʣʦʩʷ ʥʘ ʡʦʛʦ ʛʽʜʨʦʭʽʤʽʯʥʦʤʫ ʪʘ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʦʤʫ ʨʝʞʠʤʽ [89, 90].  

ʇʽʜ ʯʘʩ ʙʫʜʽʚʥʠʮʪʚʘ ʊɽʉ ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʨʝʞʠʤ ʦʟʝʨ ʙʫʣʦ ʟʤʽʥʝʥʦ. 

ʆʟʝʨʘ ʩʠʩʪʝʤʠ ʙʫʣʠ ʧʦʻʜʥʘʥʽ ʤʽʞ ʩʦʙʦʶ ʧʨʦʪʦʢʘʤʠ, ʧʨʠʯʦʤʫ ʨʽʟʥʠʮʷ ʾʭ 

ʨʽʚʥʽʚ ʩʢʣʘʜʘʣʘ: ʉʫʭʠʡ ʃʠʤʘʥ ï ʂʦʤʠʫhʚʘʪʝ ï 0,7 ʤ; ʂʦʤʠʰʫʚʘʪʝ ï ʏʘʡʢʘ ï 

0,23 ʤ; ʏʘʡʢʘ ï ʃʠʤʘʥ ï 0,19 ʤ. 

ʇ̔ ʩʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʦʟʝʨʦ ʃʠʯʦʚʝ ʩʪʘʣʦ ʦʩʪʘʥʥʴʦʶ 

ʣʘʥʢʦʶ ʚ ʛʽʜʨʦʣʦʛʽʯʥʦʤʫ ʣʘʥʮʶʛʫ ʃʠʤʘʥʩʴʢʠʭ ʦʟʝʨ. ɼʦ ʥʴʦʛʦ ʧʝʨʝʢʘʯʫʻʪʴʩʷ 

ʚʦʜʘ ʟ ʦʟʝʨʘ ʏʘʡʢʘ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʨʠʡʤʘʻ ʦʩʚʽʪʣʝʥʽ ʩʪʽʯʥʽ ʚʦʜʠ 

ʟʦʣʦʚʽʜʚʘʣʫ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʪʘ ʩʢʠʜʠ ʚʦʜʠ ʧʽʩʣʷ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ 

ʩʤʪ. ʂʦʤʩʦʤʦʣʴʩʴʢʠʡ ʽ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ. ʆʪʞʝ ʦʟ. ʃʠʯʦʚʝ ʚ ʧʨʦʮʝʩʽ 

ʚʦʜʦʦʙʤʽʥʫ ʟʘʟʥʘʻ ʚʧʣʠʚʫ ʟʘʛʘʣʴʥʦʾ ʟʘʙʨʫʜʥʝʥʦʩʪʽ ʧʦʧʝʨʝʜʥʽʭ ʚʦʜʦʡʤʠʱ ʽ ʻ 

ʦʩʪʘʥʥʽʤ ï ʙʫʬʝʨʥʠʤ ʚʦʜʦʡʤʠʱʝʤ ʩʪʽʯʥʠʭ ʚʦʜ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʪʘ 

ʩʤʪ. ʉʣʦʙʦʞʘʥʩʴʢʝ ʧʝʨʝʜ ʾʭ ʧʦʪʨʘʧʣʷʥʥʷʤ ʜʦ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ.  
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3.2 ɻʽʜʨʦʭʽʤʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ, ʜʽʣʷʥʢʠ 

ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʾʭ ʧʨʦʮʝʩʽʚ ʩʘʤʦʦʯʠʱʝʥʥʷ 

 

ʇʜ̔ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʥʝʦʙʭʽʜʥʦ ʙʫʣʦ ʚʠʟʥʘʯʠʪʠ, ʷʢ 

ʟʤʽʥʶʻʪʴʩʷ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʚʦʜʠ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʜʽʣʷʥʢʠ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ (ʚʽʜ ʩ. ʏʝʨʢʘʩʴʢʠʡ ɹʠʰʢʠʥ ʚʥʠʟ ʟʘ ʪʝʯʽʻʶ ʜʦ 

ʩʤʪ. ɼʦʥʝʮʴ) ʪʘ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʾʭ ʧʨʦʮʝʩʠ ʩʘʤʦʦʯʠʱʝʥʥʷ. 

ʆʩʢʽʣʴʢʠ ʛʽʜʨʦʭʽʤʽʯʥʠʡ ʨʝʞʠʤ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʨʝʟʫʣʴʪʘʪ ʚʟʘʻʤʦʜʽʾ 

ʙʘʛʘʪʴʦʭ ʛʽʜʨʦʣʦʛʽʯʥʠʭ, ʭʽʤʽʯʥʠʭ, ʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʟʘʟʥʘʶʪʴ 

ʨʽʟʥʦʤʘʩʰʪʘʙʥʠʭ ʢʦʣʠʚʘʥʴ ʥʘ ʧʨʦʪʷʟʽ ʢʦʞʥʦʛʦ ʨʦʢʫ, ʡʦʛʦ ʦʮʽʥʢʫ ʜʦʮʽʣʴʥʦ 

ʧʨʦʚʦʜʠʪʠ ˇʨʫʥʪʫʶʯʠʩʴ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʙʘʛʘʪʦʨʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ. 

ɺ ʨʦʙʦʪʽ ʇʘʰʢʦʚʦʾ ʊ. ɸ. [91] ʚʧʝʨʰʝ ʟʫʩʪʨʽʯʘʻʤʦ ʜʘʥʽ, ʱʦʜʦ 

ʛʽʜʨʦʭʽʤʽʯʥʦʛʦ ʨʝʞʠʤʫ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

1938, 1946, 1949 ʨʨ. ɹʽʣʴʰ ʜʝʪʘʣʴʥʦ ʙʫʣʦ ʚʠʚʯʝʥʦ ʦʟ. ʃʠʤʘʥ, ʯʘʩʪʢʦʚʦ ï ʦʟʝʨʘ 

ʏʘʡʢʘ ʪʘ ʂʦʤʠʰʫʚʘʪʝ. ʉʧʽʣʴʥʝ ʧʦʭʦʜʞʝʥʥʷ, ʥʘʷʚʥʽʩʪʴ ʟʚôʷʟʢʫ ʤʽʞ ʦʟʝʨʘʤʠ, 

ʩʭʦʞʽʩʪʴ ʛʝʦʣʦʛʽʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʤʘʶʪʴ ʚʢʘʟʫʚʘʪʠ 

ʥʘ ʽʜʝʥʪʠʯʥʽʩʪʴ ʯʠ ʧʦʜʽʙʥʽʩʪʴ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʚʦʜʠ ʦʟʝʨ. ʆʜʥʘʢ ʧʨʦʚʝʜʝʥʠʡ 

ʘʥʘʣʽʟ ʚʠʷʚʠʚ ʜʦʩʪʘʪʥʴʦ ʨʽʟʢʫ ʨʽʟʥʠʮʶ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ 

ʚʦʜʠ ʮʠʭ ʚʦʜʦʡʤʠʱ. 

ɿʘʛʘʣʴʥʘ ʤʽʥʝʨʘʣʽʟʘʮʽʷ ʦʟʝʨ ʏʘʡʢʘ ʪʘ ʂʦʤʠʰʫʚʘʪʝ ʤʘʣʘ ʥʝʟʥʘʯʥʽ 

ʢʦʣʠʚʘʥʥʷ. ɼʘʥʽ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 3.2.  

 

ʊʘʙʣʠʮʷ 3.2 ï ɿʘʛʘʣʴʥʘ ʤʽʥʝʨʘʣʽʟʘʮʽʷ (ʤʛ/ʣ) 

ɺʦʜʦʡʤʠʱʝ 
ʈʦʢʠ 

1938 ʨ. 1946 ʨ. 1949 ʨ. 

ʆʟ. ʏʘʡʢʘ 737,0 784,0 678,0 

ʆʟ. ʂʦʤʠʰʫʚʘʪʝ 580,0 464,0 440,0 

ʨ. ʉʽʚ. ɼʦʥʝʮʴ 543,0 469,0 - 

 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʩʥʦʚʥʠʭ ʽʦʥʽʚ ʚ ʚʦʜʽ ʦʟʝʨ ʪʘʢʦʞ ʤʘʶʪʴ ʩʚʦʾ 

ʭʘʨʘʢʪʝʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ. ʋ ʚʦʜʽ ʦʟ. ʏʘʡʢʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʢʘʣʴʮʽʶ (CaO) 
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ʚʽʜʤʽʯʝʥʘ ʥʘ ʨʽʚʥʽ 36,0 ʤʛ/ʣ, ʤʘʛʥʽʶ (MgO) ï 126,7 ʤʛ/ʣ, ʷʢ ʚʠʜʥʦ ʤʘʛʥʽʻʚʽ 

ʩʦʣʽ ʧʝʨʝʚʘʞʘʶʪʴ ʢʘʣʴʮʽʻʚʽ. ɺ ʂʦʤʠʰʫʚʘʪʦʤʫ ʢʘʣʴʮʽʡ ʧʝʨʝʚʘʞʘʻ ʥʘʜ ʩʦʣʷʤʠ 

ʤʘʛʥʽʶ (CaO ï 107,2, MgO ï 74,6 ʤʛ/ʣ); ʾʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ 

ʪʘʢʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚ ʟʘʧʣʘʚʥʠʭ ʦʟʝʨʘʭ (ʚʤʽʩʪ ʢʘʣʴʮʽʶ ʚ 3ï4 ʨʘʟʠ ʙʽʣʴʰʝ 

ʚʤʽʩʪʫ ʤʘʛʥʽʶ). ʉʫʤʘ ʽʦʥʽʚ ʥʘʪʨʽʶ ʽ ʢʘʣʽʶ ʚ ʜʘʥʽʡ ʧʨʘʮʽ ʚʢʘʟʘʥʘ ʣʠʰʝ ʜʣʷ 

ʦʟ. ʃʠʤʘʥ. 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʭʣʦʨʠʜʽʚ ʥʘʡʙʽʣʴʰʠʭ ʚʝʣʠʯʠʥ ʜʦʩʷʛʘʣʘ ʚ ʚʦʜʽ ʦʟ. ʃʠʤʘʥ 

ï 128ï210 ʤʛ/ʣ ʚ 1949 ʨ. (ʜʦ 540 ʤʛ/ʣ ʚ 1939 ʨ.); ʥʘʡʤʝʥʰʠʭ  ʚ ʂʦʤʠʰʫʚʘʪʦʤʫ 

ï 17ï20 ʤʛ/ʣ, ʱʦ ʙʣʠʟʴʢʦ ʜʦ ʾʭ ʚʤʽʩʪʫ ʚ ʟʘʧʣʘʚʥʠʭ ʚʦʜʦʡʤʠʱʘʭ ʽ ʨ. 

ʉʽʚʝʨʩʢɹʠʡ ɼʦʥʝʮʴ. ʇʨʦʤʽʞʥʝ ʧʦʣʦʞʝʥʥʷ ʤʘʚ ʮʝʡ ʧʦʢʘʟʥʠʢ ʚ ʦʟ. ʏʘʡʢʘ ï ʜʦ 

42,0 ʤʛ/ʣ. 

ɼʣʷ ʚʩʽʭ ʦʟʝʨ ʙʫʚ ʭʘʨʘʢʪʝʨʥʠʤ ʥʠʟʴʢʠʡ ʚʤʽʩʪ ʩʫʣʴʬʘʪʽʚ: ʏʘʡʢʘ ï 11,0ï

13,0 ʤʛ/ʣ, ʂʦʤʠʰʫʚʘʪʝ ï 10,0ï9,0 ʤʛ/ʣ. ʆʩʦʙʣʠʚʦʩʪʝʡ ʚʤʽʩʪʫ ʙʽʦʛʝʥʥʠʭ 

ʨʝʯʦʚʠʥ, ʩʧʦʣʫʢ ʘʟʦʪʫ ʽ ʬʦʩʬʦʨʫ, ʚʠʷʚʣʝʥʦ ʥʝ ʙʫʣʦ. ɰʭ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʢʣʘʜʘʣʠ 

ʜʝʩʷʪʽ, ʩʦʪʽ (ʩʧʦʣʫʢʠ ʘʟʦʪʫ) ʽ ʪʠʩʷʯʥʽ (ʬʦʩʬʘʪʠ) ʜʦʣʽ ʤʛ ʚ ʣʽʪʨʽ ʚʦʜʠ ʽ ʤʘʣʠ 

ʥʝʟʥʘʯʥʽ ʩʝʟʦʥʥʽ ʢʦʣʠʚʘʥʥʷ. ʉʧʦʣʫʢʘʤʠ ʢʨʝʤʥʽʶ ʚʦʜʘ ʦʟʝʨ ʥʝʙʘʛʘʪʘ, ʚʦʥʠ 

ʚʽʜʤʽʯʘʣʠʩʴ ʚ ʤʝʞʘʭ 2ï6 ʤʛ/ʣ. 

ɼʣʷ ʘʥʘʣʽʟʫ ʩʫʯʘʩʥʦʛʦ ʛʽʜʨʦʭʽʤʽʯʥʦʛʦ ʨʝʞʠʤʫ ʃʠʤʘʥʩʴʢʠʭ ʦʟʝʨ ʚ 

ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʘʥʽ ʚʽʜʦʤʯʽ ʤʘʪʝʨʽʘʣʠ, ʨʝʟʫʣʴʪʘʪʠ 

ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʨʦʙʽʪ ʋʂʈʅɼɯɽʇ ʪʘ ʚʣʘʩʥʽ ʜʘʥʽ ʦʪʨʠʤʘʥʽ ʘʚʪʦʨʦʤ ʧʨʠ 

ʟʜʽʡʩʥʝʥʥʽ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʆʜʥʽʻʶ ʟ ʚʘʞʣʠʚʠʭ ʫʤʦʚ ʦʪʨʠʤʘʥʥʷ ʦʙô̒ ʢʪʠʚʥʦʾ ʪʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʾ 

ʛʽʜʨʦʭʽʤʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʽʪʥʽʭ ʤʝʪʦʜʠʢ ʘʥʘʣʽʟʫ ʧʨʠʨʦʜʥʠʭ 

ʚʦʜ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʤʝʪʦʜʽʚ. ʆʩʥʦʚʥʽ 

ʛʽʜʨʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʚʠʚʯʘʣʠʩʴ ʥʘ ʚʦʜʥʠʭ ʦʙô̒ ʢʪʘʭ, ʘʥʘʣʽʪʠʯʥʽ ʤʝʪʦʜʠ 

ʾʭ ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʧʨʠʣʘʜʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʦʧʠʩʘʥʦ ʫ ɯɯ ʨʦʟʜʽʣʽ. 

ɼʣʷ ʢʦʞʥʦʛʦ ʚʦʜʥʦʛʦ ʦʙôʻʢʪʫ ̔ʥʬʦʨʤʘʮʽʷ ʥʘʚʝʜʝʥʘ ʫ ʚʠʛʣʷʜʽ 

ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʮʽʥʢʠ ʙʘʛʘʪʦʨʽʯʥʦʛʦ ʨʷʜʫ ʟ 1995 ʧʦ 2018 ʨʽʢ. ʋʟʘʛʘʣʴʥʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʽʚ ʧʨʦʙ ʚʦʜʠ, ʧʨʦʚʝʜʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʪʠʩʪʠʯʥʠʭ 

ʤʝʪʦʜʽʚ, ʱʦ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʷʚʠʪʠ ʷʢ ʦʢʨʝʤʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʚʣʘʩʪʠʚʽ 
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ʢʦʞʥʦʤʫ ʦʙôʻʢʪʫ, ʪʘʢ ʽ ʟʘʛʘʣʴʥʽ. ɼʣʷ ʟô̫ ʩʫʚʘʥʥʷ ʧʠʪʘʥʥʷ ʧʨʦ ʥʘʷʚʥʽʩʪʴ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʛʽʜʨʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʘʥʽ ʚʩʽʭ 

ʛʽʜʨʦʭʽʤʽʯʥʠʭ ʟʡʦʤʦʢ ʟʛʨʫʧʦʚʘʥʦ ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʙʽʨʢʦʚʠʭ ʩʫʢʫʧʥʦʩʪʝʡ. 

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʟʘʛʘʣʴʥʠʭ ʨʠʩ ʬʦʨʤʫʚʘʥʥʷ ʛʽʜʨʦʭʽʤʽʯʥʦʛʦ ʨʝʞʠʤʫ ʦʟʝʨ 

ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʚʠʙʽʨʢʦʚʽ ʩʫʢʫʧʥʦʩʪʽ (ʟ ʢʦʞʥʦʛʦ ʽʥʛʨʝʜʽʻʥʪʫ) ʩʢʣʘʜʝʥʦ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʩʽʭ ʟʡʦʤʦʢ, ʱʦ ʧʨʦʚʦʜʠʣʠʩʴ ʧʽʜ ʯʘʩ ʦʩʥʦʚʥʠʭ ʬʘʟ 

ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ. ʉʝʨʝʜʥʽ ʚʝʣʠʯʠʥʠ, ʨʦʟʨʘʭʦʚʘʥʽ ʟʘ ʮʠʤʠ ʚʠʙʽʨʢʘʤʠ, 

ʥʘʚʝʜʝʥʦ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʪʘʙʣʠʮʷʭ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʨʽʚʥʷʪʠ ʨʝʟʫʣʴʪʘʪʠ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʛʽʜʨʦʭʽʤʽʯʥʠʤ ʨʝʞʠʤʦʤ ʥʘ ʮʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʘʭ. ɿʚʝʜʝʥʥʷ 

ʙʘʛʘʪʦʨʽʯʥʠʭ ʨʷʜʽʚ ʜʘʥʠʭ ʜʦ ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʠʭ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʧʦʨʽʚʥʶʚʘʪʠ ʚʦʜʥʽ ʦʙôʻʢʪʠ ʟʘ ʛʽʜʨʦʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʽ ʚʠʷʚʠʪʠ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʾʭʥʴʦʛʦ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʪʘ ʧʨʦʩʪʦʨʦʚʦʾ ʟʤʽʥʠ. ʊʦʙʪʦ, ʚʠʙʽʨʢʦʚʽ 

ʩʫʢʫʧʥʦʩʪʽ ʬʦʨʤʫʚʘʣʠʩʷ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʩʽʭ ʛʽʜʨʦʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ 

ʢʦʞʥʦʤʫ ʦʙô̒ ʢʪʽ. ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʜʘʥʠʭ ʟʘ ʚʩʽʤʘ ʚʦʜʥʠʤʠ ʦʙôʻʢʪʘʤʠ, ʱʦ 

ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ ʪʘ ʚʠʷʚʣʝʥʥʷ ʥʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʠʭ ʤʦʤʝʥʪʽʚ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʚʦʜʠ ʥʘʚʝʜʝʥʦ ʩʝʨʝʜʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʽʜʨʦʭʽʤʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʟʘ ʚʝʩʴ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʴ. 

ʅʘ ʚʤʽʩʪ ʛʦʣʦʚʥʠʭ ʽʦʥʽʚ, ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʧʣʠʚʘʶʪʴ ʘʥʪʨʦʧʦʛʝʥʥʽ 

ʬʘʢʪʦʨʠ, ʽ ʦʩʦʙʣʠʚʦ ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ʚʧʣʠʚ ʟʦʣʦʚʽʜʚʘʣʽʚ ʥʘ ʚʤʽʩʪ ʩʫʣʴʬʘʪʽʚ ʪʘ 

ʭʣʦʨʠʜʽʚ, ʩʦʣʝʡ ʥʘʪʨʽʶ, ʤʘʛʥʽʶ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʷʢ ʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ 

ʧʫʙʣʽʢʘʮʽʷʤʠ ʥʘ ʮʶ ʪʝʤʫ, ʪʘʢ ʽ ʚʣʘʩʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ [92,93].  

ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʤʽʩʪʫ ʛʦʣʦʚʥʠʭ ʽʦʥʽʚ ʪʘ ʟʘʛʘʣʴʥʦʾ 

ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʦʟ. ʏʘʡʢʘ ʪʘ ʦʟ. ʂʦʤʠʰʫʚʘʪʦʛʦ ʜʦ ʙʫʜʽʚʥʠʮʪʚʘ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ 

ʪʘ ʚ ʧʝʨʽʦʜ 2016ï2018 ʨʨ. ʧʦʢʘʟʫʻ, ʱʦ ʚʤʽʩʪ ʩʫʣʴʬʘʪʽʚ, ʧʦʨʽʚʥʷʥʦ ʟ 1949 

ʨʦʢʦʤ ʚʠʨʽʩ ʚ ʦʟ. ʏʘʡʢʘ ʫ 18ï23 ʨʘʟʠ, ʫ ʂʦʤʠʰʫʚʘʪʦʤʫ ʫ 3ï4 ʨʘʟʠ. ɺʽʜʥʦʩʥʦ 

ʭʣʦʨʠʜʽʚ, ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʷ ʟʨʦʩʣʘ ʚ ʦʟ. ʏʘʡʮʽ ʚʜʚʽʯʽ, ʘ ʚ ʦʟ. ʂʦʤʠʰʫʚʘʪʦʤʫ ʚ 

2ï16 ʨʘʟʽʚ. ɸʥʘʣʽʟʫʶʯʠ ʟʤʽʥʠ ʛʽʜʨʦʭʽʤʽʯʥʦʛʦ ʨʝʞʠʤʫ ʜʦ ʪʘ ʧʽʩʣʷ ʙʫʜʽʚʥʠʮʪʚʘ 

ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʟʘʟʥʘʯʠʤʦ, ʱʦ ʥʘʡʙʽʣʴʰʠʭ ʟʤʽʥ ʟʘʟʥʘʚ ʛʽʜʨʦʭʽʤʽʯʥʠʡ ʩʢʣʘʜ 

ʦʟʝʨʘ ʏʘʡʢʘ. ʎʝʡ ʬʘʢʪ ʧʦʷʩʥʶʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʶ ʙʣʠʟʴʢʽʩʪʶ ʟʦʣʦʚʽʜʚʘʣʫ 

ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʪʘ ʧʦʪʨʘʧʣʷʥʥʷʤ ʟ ʥʴʦʛʦ ʩʪʽʯʥʠʭ ʚʦʜ ʜʦ ʏʘʡʢʘ.  
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ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʚʤʽʩʪʫ ʛʦʣʦʚʥʠʭ ʽʦʥʽʚ ʫ ʚʦʜʥʠʭ ʦʙôʻʢʪʘʭ ʃʠʤʘʥʩʴʢʦʾ 

ʛʨʫʧʠ ʟʘ ʧʝʨʽʦʜ 2016ï2018 ʨʨ. ʧʨʠʚʝʜʝʥʦ ʫ ʪʘʙʣ. 3.3 

 

ʊʘʙʣʠʮʷ 3.3 ï ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʚʤʽʩʪʫ ʛʦʣʦʚʥʠʭ ʽʦʥʽʚ ʫ ʚʦʜʥʠʭ 

ʦʙôʻʢʪʘʭ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ, ʚ ʦʩʥʦʚʥʠʭ ʬʘʟʘʭ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ʟʘ 

ʧʝʨʽʦʜ 2016ï2018 ʨʨ. 

ɺʦʜʥʠʡ 

ʦʙôʻʢʪ 

ɻʦʣʦʚʥʽ ʽʦʥʠ ʤʛ/ʜʤ3 

 
ʅʉʆ3

ï S04
2ï ʉlï ʉʘ2

+ ʄg+ Na++ʂ+ 
ʉʫʤʘ ʽʦʥʽʚ (Ɇ) 

ʤʛ/ʜʤ3 

ʉʚʽʪʣʠʯʥʝ 
2016ï

2018 
1121,2 295,8 808,1 69,5 235,2 627,8 3154,5 

ʉʫʭʠʡ 

ʃʠʤʘʥ 

2016ï

2018 
345,5 5,5 13,5 58,6 34,6 18,3 479,5 

ʂʦʤʠʰʫʚʘʪʝ 
2016ï

2018 
387,8 38,2 113,1 52,5 50,1 93,7 731,5 

ʏʘʡʢʘ 
2016ï

2018 
250,2 239,7 100,1 61,1 66,5 91,4 805,6 

ʃʠʯʦʚʝ 
2016ï

2018 
256,2 281,1 97,5 65,6 59,2 121,5 878,4 

 
ɿʘ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʴ 2016ï2018 ʨ. ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʥʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ 

ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʚ ʦʟʝʨʽ ʉʚʽʪʣʠʯʥʦʤʫ. ɺʩʽ ʜʦʩʣʽʜʞʝʥʽ ʦʟʝʨʘ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʧʨʽʩʥʠʭ, ʢʨʽʤ ʉʚʽʪʣʠʯʥʦʛʦ ʷʢʝ ʟʘ ʟʘʛʘʣʴʥʦʶ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ 

ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʜʦ ʩʦʣʦʥʫʚʘʪʠʭ. ʅʘʡʥʠʞʯʘ ʟʘʛʘʣʴʥʘ ʤʽʥʝʨʘʣʽʟʘʮʽʷ ʟʘʬʽʢʩʦʚʘʥʘ ʚ 

ʫʨʦʯʠʱʝ ʉʫʭʠʡ ʃʠʤʘʥ.  

ɼʦ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʱʦ ʚʽʜʤʽʯʘʶʪʴʩʷ 

ʫ ʚʦʜʘʭ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʥʘʬʪʦʧʨʦʜʫʢʪʠ, ʬʝʥʦʣʠ, ʉʇɸʈ, 

ʩʫʣʴʬʘʪʠ, ʘ ʪʘʢʦʞ ʚʘʞʢʽ ʤʝʪʘʣʠ. ɺʽʜʦʤʦʩʪʽ, ʱʦʜʦ ʚʤʽʩʪʫ ʚʢʘʟʘʥʠʭ ʧʦʣʶʪʘʥʪʽʚ 

ʜʦ ʩʝʨʝʜʠʥʠ 90-ʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʨʽʯʯʷ ʚʽʜʩʫʪʥʽ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʜʝʪʘʣʴʥʠʭ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʦʜʥʠʭ ʦʙô̒ ʢʪʽʚ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ, 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʝʭʥʦʛʝʥʥʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʚʦʜʽ 

ʦʟʝʨ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʜʦʩʠʪʴ ʚʠʩʦʢʦʶ ʤʽʥʣʠʚʽʩʪʶ. ʎʝ ʦʙʫʤʦʚʣʝʥʦ 

ʥʘʩʘʤʧʝʨʝʜ ʥʝʨʽʚʥʦʤʽʨʥʠʤ ʨʝʞʠʤʦʤ ʾʭ ʥʘʜʭʦʜʞʝʥʥʷ ʜʦ ʚʦʜʥʠʭ ʦʙô̒ ʢʪʽʚ, 

ʪʦʤʫ ʩʪʫʧʽʥʴ ʟʘʙʨʫʜʥʝʥʦʩʪʽ ʟʤʽʥʶʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʫ [94]. ʅʘʚʝʩʥʽ 
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ʢʦʥʮʝʥʪʨʘʮʽʾ ʚ 1,5ï2 ʨʘʟʠ ʚʠʱʝ ʥʽʞ ʚʟʠʤʢʫ, ʦʩʢʽʣʴʢʠ ʧʝʨʝʚʘʞʘʻ ʩʥʽʛʦʚʝ 

ʞʠʚʣʝʥʥʷ. ɿʛʽʜʥʦ ʟʘʙʨʫʜʥʝʥʥʷ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʧʝʨʝʚʠʱʫʻ ʩʝʨʝʜʥʴʦʦʙʣʘʩʥʽ 

ʧʦʢʘʟʥʠʢʠ ʫ 2 ʨʘʟʠ. 

ɺ ʦʟʝʨʘʭ ʏʘʡʢʘ ʪʘ ʃʠʯʦʚʝ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʥʘʡʚʠʱʽ ʟʥʘʯʝʥʥʷ ʨʅ, ʱʦ 

ʧʦʚôʷʟʘʥʦ ʟ ʙʽʦʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʜʘʥʠʭ ʚʦʜʦʡʤʠʱ. ʅʠʞʯʽ ʧʦʢʘʟʥʠʢʠ ʨʅ ʚ 

ʉʚʽʪʣʠʯʥʦʤʫ ʧʦʷʩʥʶʶʪʴʩʷ ʪʠʤ, ʱʦ ʚʦʥʦ ʤʘʻ ʙʽʣʴʰʽ ʛʣʠʙʠʥʠ ʪʘ ʤʝʥʰʽ 

ʧʦʢʘʟʥʠʢʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥʥʦʩʪʽ, ʘ ʚ ʏʘʡʮʽ ʧʨʘʢʪʠʯʥʦ ʚʩʝ 

ʧʣʝʩʦ ʟʘʨʦʩʪʘʻ ʟʘʥʫʨʝʥʦʶ ʚʦʜʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ. 

ɺ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʴ ʨʅ ʚ ʦʟ. ʂʦʤʠʰʫʚʘʪʦʤʫ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʢʣʘʜʘʻ 8,1-

8,3 ʦʜ. ɿʘ ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ ʚʦʜʘ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʩʣʘʙʢʦ ʣʫʞʥʠʭ. ɺ ʦʟʝʨʽ ʏʘʡʢʘ 

ʨʅ ʩʢʣʘʜʘʻ ʚʽʜ 7,7 ʜʦ 8,4 ʦʜ. ɿʚʘʞʘʶʯʠ ʥʘ ʤʽʣʢʦʚʦʜʥʽʩʪʴ ʚʦʜʦʡʤʠʱʘ ʽ ʚʠʩʦʢʽ 

ʣʽʪʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ ʧʽʜʚʠʱʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʜʦ 28 Áʉ ʽ 

ʙʽʣʴʰʝ (ʩʝʨʧʝʥʴ 2017ï2018 ʨʨ.) ʟʙʽʣʴʰʫʻʪʴʩʷ ʨʅ ʜʦ 9,0, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ  

ʥʝʙʝʟʧʝʯʥʫ ʩʠʪʫʘʮʽʶ ʜʣʷ ʝʢʦʩʠʩʪʝʤʠ. 

ɺ ʦʟʝʨʽ ʃʠʯʦʚʦʤʫ ʚʝʣʠʯʠʥʘ ʨʅ ʟʘ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʴ ʩʪʘʥʦʚʠʣʘ ʚ 

ʩʝʨʝʜʥʴʦʤʫ 8,5ï8,7 ʦʜ., ʘ ʚ ʤʽʩʮʽ ʚʠʧʫʩʢʫ ʚʦʜʠ ʟ ʦʟ. ʏʘʡʢʘ ʟʥʘʯʝʥʥʷ ʨʅ 

ʢʦʣʠʚʘʣʠʩʴ ʚ ʤʝʞʘʭ 8,9ï9,0 ʦʜ. ʇʨʠ ʮʴʦʤʫ, ʷʢ ʧʨʘʚʠʣʦ ʚ ʏʘʡʮʽ ʧʦʢʘʟʥʠʢʠ 

ʙʫʣʠ ʚʠʱʠʤʠ ʥʘ 0,2ï0,4 ʦʜ. ʆʪʞʝ ʚ ʮʽʣʦʤʫ ʚʦʜʘ ʚ ʃʠʯʦʚʦʤʫ ʟʘ ʧʦʢʘʟʥʠʢʦʤ 

ʨʅ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʩʣʘʙʢʦ ʣʫʞʥʠʭ. 

ʋ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʘʭ ʚʤʽʩʪ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʥʝʧʨʷʤʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ï ʢʦʣʽʨʥʽʩʪʶ, ʙʽʦʭʽʤʽʯʥʠʤ ʩʧʦʞʠʚʘʥʥʷʤ ʢʠʩʥʶ ʟʘ 

ʧô̫ ʪʴ ʜʽʙ (ɹʉʂ5), ʭʽʤʽʯʥʠʤ ʩʧʦʞʠʚʘʥʥʷʤ ʢʠʩʥʶ (ʍʉʂ). ɿʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 

ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʘʩʪʢʘ ʣʝʛʢʦ ʦʢʠʩʥʶʚʘʥʠʭ ʪʘ ʚʘʞʢʦ 

ʦʢʠʩʥʶʚʘʥʠʭ ʬʨʘʢʮʽʡ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʚʦʜʽ. ɹʉʂ5 ʪʘ ʍʉʂ ̒ ʦʜʥʠʤʠ ʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʥʦʨʤʫʶʯʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʚʦʜʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ 

ʝʢʦʣʦʛʽʯʥʫ ʦʮʽʥʢʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ. 

ʉʝʨʝʜʥʴʦ ʽʤʦʚʽʨʥʽ ʧʦʢʘʟʥʠʢʠ ʚʤʽʩʪʫ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʚ ʦʟʝʨʘʭ 

ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣ. 3.4. ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣ. 3.4 ʥʘʡʙʽʣʴʰ 

ʥʘʧʨʫʞʝʥʘ ʩʠʪʫʘʮʽʷ ʽʟ ʟʘʙʨʫʜʥʝʥʥʷʤ ʦʨʛʘʥʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʩʢʣʘʣʘʩʷ ʚ 

ʦʟ. ʉʚʽʪʣʠʯʥʦʤʫ, ʜʝ ɻɼʂ ʟʘ ʍʉʂ ʧʝʨʝʚʠʱʫʶʪʴʩʷ ʥʘʚʽʪʴ ʫ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ ʫ 2 
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ʨʘʟʠ, ʘ ʧʽʜ ʯʘʩ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʚʽʜ 4 ʜʦ 6 ʨʘʟ, ʘ ʟʘ ɹʉʂ5 ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʧʝʨʝʚʠʱʝʥʥʷ ʥʦʨʤʘʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʽʜ 4 ʜʦ 8 ʨʘʟ ʫ ʪʝʧʣʫ ʧʦʨʫ ʨʦʢʫ [95]. 

ʎʝ ʱʝ ʨʘʟ ʧʽʜʪʚʝʨʜʞʫʻ ʪʝ, ʱʦ ʚʧʣʠʚ ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʜʘʥʠʡ 

ʚʦʜʥʠʡ ʦʙôʻʢʪ ʻ ʽʥʪʝʥʩʠʚʥʠʤ. 

 

ʊʘʙʣʠʮʷ 3.4 ï ʉʝʨʝʜʥʴʦʽʤʦʚʽʨʥʽ ʧʦʢʘʟʥʠʢʠ ʚʤʽʩʪʫ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ 

ʪʘ ʨʅ ʚ ʦʟʝʨʘʭ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʟʘ 2016ï2018 ʨʨ. 

ɺʦʜʥʠʡ ʦʙôʻʢʪ ʨʅ 

ʇʦʢʘʟʥʠʢʠ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ 

ɹCK5  ʍʉʂ 

ʤʛʆ2/ʜʤ
3 

ʉʚʽʪʣʠʯʥʝ 8,4 6,76 205,25 

ʉʫʭʠʡ ʃʠʤʘʥ 7,7 3,17 110 

ʂʦʤʠʰʫʚʘʪʝ 8,1 11,50 122,75 

ʏʘʡʢʘ (ʦʙôʻʜʥʘʥʠʡ ʩʪʽʢ) 7,7 1,87 40 

ʏʘʡʢʘ (ʥʘʩʦʩʥʘ ʩʪʘʥʮʽʷ) 8,9 8,41 89,50 

ʃʠʯʦʚʝ 8,5 9,91 103,5 

 

ʊʘʢʦʞ ʽ ʚ ʽʥʰʠʭ ʚʦʜʦʡʤʠʱʘʭ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʟʘ ʩʝʨʝʜʥʴʦ ʽʤʦʚʽʨʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʝʨʝʚʠʱʝʥʥʷ 

ʟʥʘʯʝʥʴ ɻɼʂ ʚ 2 ʨʘʟʠ ʚ ʂʦʤʠʰʫʚʘʪʦʤʫ ʽ 1,6ï1,7 ʨʘʟ ʚ ʏʘʡʮʽ. ʃʠʰʝ ʚ 

ʃʠʯʦʚʦʤʫ ʮʽ ʧʦʢʘʟʥʠʢʠ ʘʙʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʞʘʭ ɻɼʂ, ʘʙʦ ʣʠʰʝ ʥʝʟʥʘʯʥʦ 

ʧʝʨʝʚʠʱʫʶʪʴ ʾʭ.  

ʂʠʩʥʝʚʠʡ ʨʝʞʠʤ, ʬʦʨʤʫʻʪʴʩʷ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ, ʘ ʪʘʢʦʞ ʜʦ ʚʥʫʪʨʽʰʥʴʦʚʦʜʦʡʤʥʠʭ ʛʽʜʨʦʭʽʤʽʯʥʠʭ, 

ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʪʘ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʋ ʮʽʣʦʤʫ ʜʣʷ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ 

ʛʨʫʧʠ ʭʘʨʘʢʪʝʨʥʦʶ ʨʠʩʦʶ ʻ ʪʝ, ʱʦ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʚʦʜʠ ʯʝʨʝʟ 

ʛʽʜʨʦʪʝʭʥʽʯʥʽ ʩʧʦʨʫʜʠ (ʏʘʡʢʘ ï ʃʠʯʦʚʝ) ʧʽʩʣʷ ʩʢʠʜʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʧʝʨʝʥʘʩʠʯʝʥʥʷ ʚʦʜʠ ʢʠʩʥʝʤ ʽ ʡʦʛʦ ʝʚʘʟʽʷ ʚ ʘʪʤʦʩʬʝʨʫ. ʊʘʢʦʞ ʧʨʠ ʘʝʨʘʮʽʾ 

ʚʦʜʠ ʽʥʪʝʥʩʠʬʽʢʫʶʪʴʩʷ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʽ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʨʦʮʝʩʠ ʨʽʟʥʦʛʦ 

ʩʧʨʷʤʫʚʘʥʥʷ: ʧʨʠ ʧʦʩʠʣʝʥʥʽ ʬʦʪʦʩʠʥʪʝʟʫ, ʚʦʜʘ ʟʙʘʛʘʯʫʻʪʴʩʷ ʢʠʩʥʝʤ, ʘ ʧʨʠ 

ʧʨʦʮʝʩʘʭ ʜʝʩʪʨʫʢʮʽʾ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʜʠʭʘʥʥʽ ʛʽʜʨʦʙʽʦʥʪʽʚ ʡʦʛʦ ʚʤʽʩʪ 

ʟʤʝʥʰʫʻʪʴʩʷ (ʪʘʙʣ. 3.5).  
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ʊʘʙʣʠʮʷ 3.5 ï ʇʦʢʘʟʥʠʢʠ ʢʠʩʥʝʚʦʛʦ ʨʝʞʠʤʫ ʡ ʦʢʠʩʣʶʚʘʥʦʩʪʽ ʚʦʜʠ 

ʇʫʥʢʪʠ ʚʽʜʙʦʨʫ 

ʧʨʦʙ 

ʈʦʟʯʠʥʝʥʠʡ ʢʠʩʝʥʴ, 

ʤʛʆ2/ʜʤ
3 

ʅʘʩʠʯʝʥʥʷ ʢʠʩʥʝʤ,% 

ɺʝʩʥʘ ʃʽʪʦ ʆʩʽʥʴ ɿʠʤʘ ɺʝʩʥʘ ʃʽʪʦ ʆʩʽʥʴ ɿʠʤʘ 

ʦʟ. ʂʦʤʠʰʫʚʘʪʝ 6,40 15,99 9,28 9,80 64 209 75 112 

ʦʟ. ʏʘʡʢʘ 

(ʦʙôʻʜʥʘʥʠʡ 

ʩʪʽʢ) 

11,20 1,88 5,60 3,20 114 23 47 36 

ʦʟ.ʏʘʡʢʘ 

(ʥʘʩʦʩʥʘ 

ʩʪʘʥʮʽʷ) 

13,60 21,80 11,52 18,20 135 290 91 208 

ʦʟ. ʃʠʯʦʚʝ 10,08 2,20 11,20 13,92 105 28 91 166 

ʨ. ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ 

(ʩ. ʏʝʨʢʘʩʴʢʠʡ 

ɹʠʰʢʠʥ) 

8,80 4,63 5,76 3,20 90 57 48 36 

ʨ. ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ 

(ʩʤʪ. ʏʝʨʚʦʥʠʡ 

ɼʦʥʝʮʴ) 

6,88 5,80 6,56 2,72 73 73 54 30 

 

ʇʨʦʚʝʜʝʥʽ ʥʘʪʫʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʜʦʟʚʦʣʠʣʠ ʚʠʷʚʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ 

ʬʦʨʤʫʚʘʥʥʷ ʢʠʩʥʝʚʦʛʦ ʨʝʞʠʤʫ ʚ ʦʟʝʨʘʭ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ.  

ʆʟʝʨʦ ʂʦʤʠʰʫʚʘʪʝ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʽʩʪʶ ʟʘʨʦʩʣʦ ɺɺʈ ʪʘ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ 

ʩʪʘʜʽʾ ʦʙʤʽʣʽʥʥʷ. ɺʠʤʽʨʶʚʘʥʥʷ ʨʽʚʥʷ ʢʠʩʥʶ ʚ ʦʟʝʨʽ ʧʨʦʚʦʜʠʣʦʩʴ ʫ ʧʨʦʪʦʮʽ, 

ʱʦ ʧʦʻʜʥʫʻ ʡʦʛʦ ʟ ʦʟʝʨʦʤ ʏʘʡʢʘ. ʂʠʩʥʝʚʠʡ ʨʝʞʠʤ ʪʫʪ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʽʥʰʠʭ 

ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʥʝʚʝʣʠʢʦʶ ʤʽʥʣʠʚʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʧʝʨʽʦʜʫ 

ʩʧʦʩʪʝʨʝʞʝʥʴ. ʇʦʢʘʟʥʠʢʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʠʩʥʶ ʢʦʣʠʚʘʣʠʩʴ ʚ ʤʝʞʘʭ 6,4 ï 

15,9 ʤʛʆ2/ʜʤ
3.  

ɺ ʦʟ. ʏʘʡʢʘ ʢʠʩʥʝʚʠʡ ʨʝʞʠʤ ʚʠʟʥʘʯʘʻʪʴʩʷ ʮʽʣʠʤ ʨʷʜʦʤ ʯʠʥʥʠʢʽʚ. ɺ 

ʧʝʨʰʫ ʯʝʨʛʫ ʟʚʠʯʘʡʥʦ ʮʝ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ. ʋ ʧʨʠʜʦʥʥʠʭ ʰʘʨʘʭ ʚʦʜʠ 

ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʩʧʝʢʦʪʥʦʾ ʧʦʛʦʜʠ ʚʠʥʠʢʘʻ ʛʦʩʪʨʠʡ ʜʝʬʽʮʠʪ ʢʠʩʥʶ ï ʜʦ ʡʦʛʦ 

ʧʦʚʥʦʛʦ ʟʥʠʢʥʝʥʥʷ. ʎʴʦʤʫ ʩʧʨʠʷʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʘʚʪʦʭʪʦʥʥʦʾ ʦʨʛʘʥʽʯʥʦʾ 

ʨʝʯʦʚʠʥʠ, ʱʦ ʥʘʢʦʧʠʯʠʣʘʩʴ ʫ ʚʦʜʦʡʤʠʱʽ ʟʘʚʜʷʢʠ ʽʥʪʝʥʩʠʚʥʠʤ ʧʨʦʜʫʢʮʽʡʥʠʤ 

ʧʨʦʮʝʩʘʤ. ɺʝʣʠʢʘ ʯʘʩʪʠʥʘ ʚʽʜʢʨʠʪʦʛʦ ʜʟʝʨʢʘʣʘ ʦʟʝʨʘ ʟʘʨʦʩʪʘʻ ʟʘʥʫʨʝʥʠʤʠ 

ʚʠʱʠʤʠ ʚʦʜʥʠʤʠ ʨʦʩʣʠʥʘʤʠ ʽ ʥʠʪʯʘʩʪʠʤʠ ʚʦʜʦʨʦʩʪʷʤʠ. ʇʨʠ ʚʽʜʤʠʨʘʥʥʽ ʮʽ 
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ʨʦʩʣʠʥʠ ʨʦʟʢʣʘʜʘʶʪʴʩʷ, ʥʘ ʱʦ ʩʧʦʞʠʚʘʻʪʴʩʷ ʙʘʛʘʪʦ ʢʠʩʥʶ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʚʠʥʠʢʥʝʥʥʷ ʘʥʘʝʨʦʙʥʠʭ ʟʦʥ, ʱʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʨʦʟʚʠʪʢʫ ʙʝʥʪʦʩʥʠʭ 

ʦʨʛʘʥʽʟʤʽʚ. ʋ ʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʘʭ ʚ ʮʝʡ ʯʘʩ ʟʘʚʜʷʢʠ ʘʢʪʠʚʥʠʤ ʧʨʦʮʝʩʘʤ 

ʬʦʪʦʩʠʥʪʝʟʫ, ʱʦ ʩʪʠʤʫʣʶʻʪʴʩʷ ʧʽʜʽʛʨʽʚʦʤ ʚʦʜʠ ʪʘ ʥʘʜʭʦʜʞʝʥʥʷʤ ʟ 

ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʦʙʫʪʦʚʠʤʠ ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ ʙʽʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ, 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʝʨʝʥʘʩʠʯʝʥʥʷ ʚʦʜʠ ʢʠʩʥʝʤ. ʇʝʨʝʥʘʩʠʯʝʥʥʷ ʪʘʢʦʞ 

ʥʝʙʝʟʧʝʯʥʝ, ʚʞʝ ʧʽʜ ʯʘʩ 140ï150 % ʥʘʩʠʯʝʥʥʷ ʷʢʽʩʪʴ ʚʦʜʠ ʦʮʽʥʶʻʪʴʩʷ ʷʢ 

ʧʦʛʘʥʘ, ʘ ʧʽʜ ʯʘʩ ʙʽʣʴʰʝ 150 % ʥʘʩʠʯʝʥʥʷ, ʷʢ ʜʫʞʝ ʧʦʛʘʥʘ. 

ɺʽʜʥʦʩʥʦ ʚʧʣʠʚʫ ʟʦʣʦʚʽʜʚʘʣʫ ʥʘ ʢʠʩʥʝʚʠʡ ʨʝʞʠʤ ʦʟ. ʏʘʡʢʘ ʩʣʽʜ 

ʚʽʜʤʽʪʠʪʠ, ʱʦ ʚ ʟʦʣʦʧʫʣʴʧʽ ʚʤʽʩʪ ʢʠʩʥʶ ʥʘʡʤʝʥʰʠʡ ï 2,0ï3,0 ʤʛʆ2/ʜʤ
3, ʘʣʝ 

ʚʞʝ ʫ ʚʦʜʽ ʚʽʜʩʪʽʡʥʠʢʽʚ ʟʦʣʦʚʽʜʚʘʣʽʚ ʜʦʩʷʛʘʻ 6ï8 ʤʛʆ2/ʜʤ
3 (80ï95 %). ʋ 

ʜʨʝʥʘʞʥʠʭ ʚʦʜʘʭ ʪʘ ʚ ˇʨʫʥʪʦʚʠʭ ʚʦʜʘʭ ʚʤʽʩʪ ʢʠʩʥʶ ʪʘʢʦʞ ʥʝʚʝʣʠʢʠʡ, ʙʣʠʟʴʢʦ 

4ï5 ʤʛʆ2/ʜʤ
3 (40ï60 %), ʤʘʡʞʝ ʷʢ ʽ ʚ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ. ʊʦʙʪʦ, ʟʦʣʦʚʽʜʚʘʣ ʥʘ 

ʚʤʽʩʪ ʢʠʩʥʶ ʫ ʏʘʡʮʽ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʧʣʠʚʘʻ.  

ʋ ʤʽʩʮʽ ʩʢʠʜʫ ʚʦʜʠ, ʱʦ ʧʝʨʝʢʘʯʫʻʪʴʩʷ ʟ ʦʟʝʨʘ ʏʘʡʢʘ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʫ ʚ 

ʦʟ. ʃʠʯʦʚʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʝʨʝʥʘʩʠʯʝʥʥʷ ʚʦʜʠ ʢʠʩʥʝʤ ʽ ʡʦʛʦ ʥʘʩʪʫʧʥʘ ʝʚʘʟʽʷ 

ʚ ʘʪʤʦʩʬʝʨʫ ʥʘ ʧʨʦʪʷʟʽ 60ï80 ʤ ʚʽʜ ʢʦʚʰʘ. ʂʦʥʮʝʥʪʨʘʮʽʾ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ 

ʫ ʤʽʩʮʽ ʚʠʧʫʩʢʫ ʩʪʽʯʥʠʭ ʚʦʜ ʥʘ ʧʨʦʪʷʟʽ 2016ï2018 ʨʨ. ʢʦʣʠʚʘʶʪʴʩʷ ʚ ʤʝʞʘʭ 2ï

14 ʤʛ ʆ2/ʜʤ
3. ɼʣʷ ʝʢʦʩʠʩʪʝʤʠ ʦʟ. ʃʠʯʦʚʝ ʥʘʷʚʥʽʩʪʴ ʘʝʨʘʮʽʡʥʦʾ ʟʦʥʠ, ʻ 

ʧʦʟʠʪʠʚʥʠʤ ʤʦʤʝʥʪʦʤ, ʦʩʢʽʣʴʢʠ ʮʝ ʩʧʨʠʷʻ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʠʭ ʪʘ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʜʝʩʪʨʫʢʮʽʾ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ. ʇʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ 

ʢʠʩʥʶ ʫ ʧʨʠʜʦʥʥʠʭ ʰʘʨʘʭ ʜʘʥʦʾ ʯʘʩʪʠʥʠ ʚʦʜʦʡʤʠʱʘ ʩʧʨʠʷʻ ʙʽʣʴʰ ʚʠʩʦʢʦʤʫ 

ʨʦʟʚʠʪʢʫ ʜʦʥʥʠʭ ʤʘʢʨʦʙʝʟʭʨʝʙʝʪʥʠʭ (ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʠʞʯʝ ʨʦʟʪʘʰʦʚʘʥʠʤʠ 

ʜ̔ ʣʷʥʢʘʤʠ), ʷʢʽ ʻ ʘʢʪʠʚʥʠʤʠ ʫʯʘʩʥʠʢʘʤʠ ʧʨʦʮʝʩʽʚ ʩʘʤʦʦʯʠʱʝʥʥʷ. ʊʘʢʦʞ 

ʟʘʚʜʷʢʠ ʩʪʚʦʨʶʚʘʥʽʡ ʪʝʯʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʽʣʴʰ ʧʦʚʥʝ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʚʦʜʥʦʾ 

ʤʘʩʠ, ʱʦ ʟʘʧʦʙʽʛʘʻ ʨʦʟʚʠʪʢʫ ʨʽʟʢʦʾ ʩʪʨʘʪʠʬʽʢʘʮʽʾ ʢʠʩʥʶ ʽ ʻ ʭʦʨʦʰʦʶ 

ʧʨʦʬʽʣʘʢʪʠʢʦʶ ʨʦʟʚʠʪʢʫ ʟʘʤʦʨʥʠʭ ʷʚʠʱ. 

ʗʢʽʩʪʴ ʚʦʜʠ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʜʽʣʷʥʢʠ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ 

(ʚʽʜ ʩ. ʏʝʨʢʘʩʴʢʠʡ ɹʠʰʢʠʥ ʚʥʠʟ ʟʘ ʪʝʯʽʻʶ ʜʦ ʩʤʪ. ɼʦʥʝʮʴ) ʘʥʘʣʽʟʫʚʘʣʘʩʷ 
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ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʢʫʣʴʪʫʨʥʦ-ʧʦʙʫʪʦʚʦʛʦ ʪʘ ʨʠʙʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ.  

ʈʝʟʫʣʴʪʘʪʠ ʧʝʨʝʚʠʱʝʥʥʷ ɻɼʂ [114] ʫ ʚʦʜʽ 2017ï2018 ʨʨ. ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʥʦʨʤʘʪʠʚʽʚ ʨʠʙʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʜʣʷ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ 

ʛʨʫʧʠ ʪʘ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʥʘʚʦʜʷʪʴʩʷ ʫ ʪʘʙʣ. 3.6 ʪʘ 3.7.  

 

ʊʘʙʣʠʮʷ 3.6 - ʇʦʨʫʰʝʥʥʷ ʥʦʨʤʘʪʠʚʽʚ ʚʦʜʠ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ 

(ʨʠʙʦʛʦʩʧʦʜʘʨʩʴʢʝ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ), ʨʘʟʠ 
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Cʚʽʪʣʠʯʥʝ  
2017  0,99 4,11 2,25 0,54 0,15 3,10 1,76 2,69 2,95 3,15 0,70 6,00 3,00 

2018  1,02 4,06 3,01 0,83 0,16 3,58 2,13 2,47 1,90 2,93 1,00 2,00 2,00 

ʉʫʭʠʡ ʃʠʤʘʥ  
2017  0,91 2,20 1,06 0,29 0,06 1,10 0,10 0,05 0,05 0,53 5,50 3,00 4,00 

2018  0,88 1,24 1,09 0,17 0,05 1,08 0,27 0,04 0,06 0,43 6,80 5,00 2,00 

ʂʦʤʠʰʫʚʘʪʝ  
2017  0,95 2,46 1,33 0,38 0,07 1,12 0,14 0,38 0,38 0,73 1,20 6,00 3,00 

2018  0,98 1,86 1,85 0,29 0,07 1,60 0,21 0,37 0,28 0,85 0,60 4,00 1,00 

ʏʘʡʢʘ 

(ʦʙôʻʜʥʘʥʠʡ 

ʩʪʽʢ)  

2017  0,91 0,80 0,62 1,00 0,09 0,54 2,91 0,32 2,08 0,79 3,00 4,00 1,00 

2018  0,99 1,45 2,48 1,42 0,08 0,56 3,04 0,32 1,46 0,72 2,30 9,00 2,00 

ʏʘʡʢʘ  

(ʥʘʩʦʩʥʘ 

ʩʪʘʥʮʽʷ)  

2017  1,05 1,79 2,80 0,46 0,07 1,66 0,39 0,35 2,69 0,82 2,70 2,00 3,00 

2018  1,06 1,78 4,71 1,54 0,10 1,46 0,67 0,44 2,50 0,99 1,20 7,00 1,00 

ʃʠʯʦʚʝ  
2017  1,00 2,07 3,30 1,42 0,07 2,38 0,44 0,32 2,81 0,88 3,80 4,00 5,00 

2018  1,02 1,65 4,45 0,96 0,08 2,00 2,29 0,25 1,57 0,74 0,60 9,00 2,00 

 

ʇʝʨʝʚʠʱʝʥʥʷ ɻɼʂ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʦʨʤʘʪʠʚʽʚ ʨʠʙʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʜʣʷ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʘ 10 

ʧʦʢʘʟʥʠʢʘʤʠ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ: ɹʉʂ5, ʍʉʂ, ʘʟʦʪ ʘʤʦʥʽʡʥʠʡ, ʬʦʩʬʘʪʠ, 

ʭʣʦʨʠʜʠ, ʩʫʣʴʬʘʪʠ, ʩʫʭʠʡ ʟʘʣʠʰʦʢ, ʤʘʨʛʘʥʝʮʴ, ʟʘʣʽʟʦ, ʮʠʥʢ. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʧʦʨʫʰʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ ʚ ʦʟʝʨʽ ʉʚʽʪʣʠʯʥʝ ʟʘ (ʨʘʟʠ/ʨʘʟ̔ʚ): ʍʉʂ ʚ 4,11, ɹʉʂ5 ï 

3,01, ʘʟʦʪ ʘʤʦʥʽʡʥʠʡ ï 2,25, ʭʣʦʨʠʜʠ ï 2,69, ʬʦʩʬʘʪʠ ï 1,76, ʩʫʣʴʬʘʪʠ ï 2,95, 

ʩʫʭʠʡ ʟʘʣʠʰʦʢ ï 3,15, ʤʘʨʛʘʥʝʮʴ ï 6,00, ʮʠʥʢ ï 3,00; ʉʫʭʠʡ ʃʠʤʘʥ: ʍʉʂ ʚ 

2,20, ʟʘʣʽʟʦ ï 5,50, ʤʘʨʛʘʥʝʮʴ ï5,00, ʮʠʥʢ ï 4,00; ʂʦʤʠʰʫʚʘʪʝ: ʍʉʂ ï ʚ 2,46, 

ɹʉʂ5 ï ʚ 1,85, ʘʟʦʪ ʘʤʦʥʽʡʥʠʡ ï 1,60, ʤʘʨʛʘʥʝʮʴ ï 6,00, ʮʠʥʢ ï 3,00; ʏʘʡʢʘ 
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(ʦʙôʻʜʥʘʥʠʡ ʩʪʽʢ): ʟʘ ʍʉʂ ï 1,45, ɹʉʂ5 ï 2,48, ʩʫʣʴʬʘʪʠ ï 2,08, ʮʠʥʢ ï ʚ 2,00, 

ʬʦʩʬʘʪʠ ï 3,04, ʟʘʣʽʟʦ ï 3,00, ʤʘʨʛʘʥʝʮʴ ï 9,00, ʮʠʥʢ ï ʚ 2,00; ʏʘʡʢʘ (ʥʘʩʦʩʥʘ 

ʩʪʘʥʮʽʷ): ʍʉʂ ï 1,79, ʘʟʦʪ ʘʤʦʥʽʡʥʠʡ ï 1,66, ʘʟʦʪ ʥʽʪʨʠʪʥʠʡ ï ʚ 1,54, ɹʉʂ5 ï 

4,71, ʩʫʣʴʬʘʪʠ ï 2,69, ʤʘʨʛʘʥʝʮʴ ï 7,00, ʮʠʥʢ ï 3,00; ʃʠʯʦʚʝ: ʟʘ ʍʉʂ ʚ 2,07, 

ɹʉʂ5 ï 4,45, ʘʟʦʪ ʘʤʦʥʽʡʥʠʡ ï 2,28, ʬʦʩʬʘʪʠ ï 2,29, ʮʠʥʢ ï 5, ʩʫʣʴʬʘʪʠ ï 2,81, 

ʟʘʣʽʟʦ ï 3,80, ʤʘʨʛʘʥʝʮʴ ï 9,00. 

ɺʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʩʫʣʴʬʘʪʽʚ, ʘʟʦʪʫ ʘʤʦʥʽʡʥʦʛʦ, 

ʤʘʛʥʽʶ, ʟʘʣʽʟʘ ʮʠʥʢʫ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʍʉʂ, ɹʉʂ5 ʚ ʦʟ. ʏʘʡʢʘ, ʱʦ 

ʧʦʚôʷʟʘʥʝ ʟ ʚʧʣʠʚʦʤ ʥʘʜʭʦʜʞʝʥʥʷ ʚ ʦʟʝʨʦ ʩʪʦʢʫ ʟ ʟʦʣʦʚʽʜʚʘʣʫ, ʧʨʦʤʠʩʣʦʚʦ-

ʣʠʚʥʝʚʠʭ ʪʘ ʩʪʽʯʥʠʭ ʚʦʜ ʚʽʜ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʪʘ ʩʤʪ. ʉʣʦʙʦʞʘʥʩʴʢʝ [97].  

 

ʊʘʙʣʠʮʷ 3.7 - ʇʦʨʫʰʝʥʥʷ ʥʦʨʤʘʪʠʚʽʚ ʚʦʜʠ ʜʽʣʷʥʢʠ ʨ. ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ (ʨʠʙʦʛʦʩʧʦʜʘʨʩʴʢʝ ʧʨʠʟʥʘʯʝʥʥʷ), ʨʘʟʠ 

ʉ
/
ɻ
ɼ
ʂ
ʨ

.ʛ
. 
 

ʨ
ʽ
ʢ
 

 

p
H

  

ʍ
ʉ
ʂ
 

 

ɹ
ʉ
ʂ 5 
 

N
-N

O
2
  

N
-N

O
3
  

N
-N

H
4
  

P
O

4
  

C
l 
 

S
O

4
  

C
ʫ
ʭ
ʠ
ʡ

 

ʟ
ʘ
ʣ
ʠ
ʰ
ʦ
ʢ
 

 

F
e

  

M
g

  

Z
n

  

ʈ. ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ  

(c. ʏʝʨʢʘʩʴʢʠʡ 

ɹʠʰʢʠʥ)  

2017 0,91 0,85 0,40 11,13 0,10 0,60 2,73 0,21 1,34 0,71 2,00 4,00 1,00 

2018 0,92 1,75 1,17 16,38 0,19 1,78 3,09 0,20 1,13 0,69 0,70 6,00 2,00 

ʈ. ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ  

(ʩʤʪ. ɼʦʥʝʮʴ)  

2017 0,91 0,45 0,57 10,08 0,10 0,72 2,77 0,21 1,33 0,73 2,10 2,00 2,00 

2018 0,89 0,43 0,87 10,13 0,16 0,86 3,04 0,20 1,21 0,72 0,60 6,00 1,00 

 

ɺʠʷʚʣʝʥʦ, ʱʦ ʟʘ ʨʷʜʦʤ ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʦʜʘ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ 

(ʜʽʣʷʥʢʠ ʩ. ʏʝʨʢʘʩʴʢʠʡ ɹʠʰʢʠʥ, ʩʤʪ. ɼʦʥʝʮʴ) ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʥʦʨʤʘʪʠʚʘʤ 

ʷʢʦʩʪʽ ʚʦʜʠ (ʨʠʙʦʛʦʩʧʦʜʘʨʩʴʢʠʤ ʪʘ ʢʫʣʴʪʫʨʥʦ-ʧʦʙʫʪʦʚʠʤ). ʇʝʨʝʚʠʱʝʥʥʷ 

ɻɼʂ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʦʨʤʘʪʠʚʽʚ ʨʠʙʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʜʣʷ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ (c. ʏʝʨʢʘʩʴʢʠʡ ɹʠʰʢʠʥ) ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʘ ʪʘʢʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ (ʨʘʟʠ/ʨʘʟʽʚ): ʍʉʂ ï 1,75, ʘʟʦʪ ʘʤʦʥʽʡʥʠʡ ʚ 

1,78, ʘʟʦʪ ʥʽʪʨʠʪʥʠʡ 16,4, ʬʦʩʬʘʪʠ ï 3,09, ʟʘʣʽʟʦ ï 2,00, ʤʘʨʛʘʥʝʮʴ ï 6,00 ʪʘ 

ʮʠʥʢ ʫ 2,00; ʫ ʤʽʩʮʽ ʩʤʪ. ɼʦʥʝʮʴ: ʘʟʦʪ ʥʽʪʨʠʪʥʠʡ ï 10,13, ʬʦʩʬʘʪʠ ï 3,04, 

ʟʘʣʽʟʦ ï 2,10, ʤʘʨʛʘʥʝʮʴ ï 6,00 ʪʘ ʮʠʥʢ ï 2,00 [97].  
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ɿʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ɹʉʂ5 ʚʦʜ ʦʟ. ʏʘʡʢʘ ʫ ʨʘʡʦʥʽ ʥʘʩʦʩʥʦʾ ʩʪʘʥʮʽʾ ʪʘ 

ʦʟ. ʃʠʯʦʚʝ ʧʝʨʝʚʠʱʫʶʪʴ ʚ 1,04ï1,36 ʨʘʟʠ ʜʦʧʫʩʪʠʤʽ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʜʣʷ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʢʫʣʴʪʫʨʥʦ-ʧʦʙʫʪʦʚʦʛʦ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ. ɿʘ 

ʜʘʥʠʤʠ ʛʽʜʨʦʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʦʜʘ ʦʟ. ʏʘʡʢʘ ʫ ʨʘʡʦʥʽ ʥʘʩʦʩʥʦʾ ʩʪʘʥʮʽʾ ʪʘ 

ʦʟ. ʃʠʯʦʚʝ ʟʘʙʨʫʜʥʝʥʘ ʦʨʛʘʥʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. 

ʆʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʧʨʠʜʽʣʷʶʪʴ ʢʽʥʝʪʠʯʥʠʤ ʧʘʨʘʤʝʪʨʘʤ 

ʧʦʢʘʟʥʠʢʘ ɹʉʂ, ʪʦʤʫ ʱʦ ʚʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ 

ʩʘʤʦʦʯʠʱʝʥʥʷ ʚʦʜ, ʘ, ʚʽʜʧʦʚʽʜʥʦ, ʾʭ ʩʪʽʡʢʽʩʪʴ ʜʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ [98]. 

ɺʠʟʥʘʯʝʥʘ ʧʦʪʝʥʮʽʡʥʘ ʩʘʤʦʦʯʠʩʥʘ ʟʜʘʪʥʽʩʪʴ ʚʦʜʠ ʟʘ ʤʝʪʦʜʦʤ ʂʥʝʧʧʘ, 

ʷʢ ʨʽʟʥʠʮʷ ɹʉʂ1 ʫ ʧʨʦʙʘʭ ʽʟ ʜʦʜʘʚʘʥʥʷʤ ʪʝʩʪʦʚʦʾ ʨʝʯʦʚʠʥʠ (ʛʣʶʢʦʟʠ) ʪʘ ʫ 

ʢʦʥʪʨʦʣʴʥʠʭ ʧʨʦʙʘʭ ʙʝʟ ʜʦʜʘʚʘʥʥʷ ʪʝʩʪʦʚʦʾ ʨʝʯʦʚʠʥʠ (Zʘʙʩ=ɹʉʂʛʣ-ɹʉʂ1, 

ʤʛʆ2/ʜʤ
3), ʘ ʪʘʢʦʞ ʚʽʜʥʦʰʝʥʥʷ ʮʽʻʾ ʚʝʣʠʯʠʥʠ ʜʦ ɹʉʂ1 (Zʚʽʜʥ= (ɹʉʂʛʣ-

 ɹʉʂ1)/ɹʉʂ1) [95].  

ɿʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ɹʉʂ5 ʚʦʜ ʦʟ. ʏʘʡʢʘ ʫ ʨʘʡʦʥʽ ʥʘʩʦʩʥʦʾ ʩʪʘʥʮʽʾ ʪʘ 

ʦʟ. ʃʠʯʦʚʝ ʥʘ ʚʝʩʥʽ ʧʝʨʝʚʠʱʫʶʪʴ ʚ 1,4 ʪʘ 1,5ï2 ʨʘʟʠ ʜʦʧʫʩʪʠʤʽ ʟʥʘʯʝʥʥʷ 

ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʜʣʷ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʢʫʣʴʪʫʨʥʦ-ʧʦʙʫʪʦʚʦʛʦ 

ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʨʠʙʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ. ɿʥʘʯʝʥʥʷ ɹʉʂ5 ʚʦʜ ʦʟ. ʏʘʡʢʘ ʫ 

ʨʘʡʦʥʽ ʥʘʩʦʩʥʦʾ ʩʪʘʥʮʽʾ, ʦʟ.  ʃʠʯʦʚʝ ʪʘ ʦʟ. ʂʦʤʠʰʫʚʘʪʝ ʫ ʣʽʪʢʫ ʪʘ ʥʘʚʝʩʥʽ 

ʧʝʨʝʚʠʱʫʶʪʴ ʚ 1,3ï1,8 ʨʘʟʠ ʜʦʧʫʩʪʠʤʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʜʣʷ ʚʦʜʥʠʭ 

ʦʙôʻʢʪʽʚ ʢʫʣʴʪʫʨʥʦ-ʧʦʙʫʪʦʚʦʛʦ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʚ 1,1ï3 ʨʘʟʠ ʜʦʧʫʩʪʠʤʽ 

ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʜʣʷ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʨʠʙʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜ ʦʨʛʘʥʽʯʥʠʤʠ 

ʨʝʯʦʚʠʥʘʤʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʪʝʥʮʽʡʥʘ ʩʘʤʦʦʯʠʩʥʘ ʟʜʘʪʥʽʩʪʴ ʚʦʜ ʥʘ ʚʝʩʥʽ 

ʪʘ ʚʦʩʝʥʠ ʜʦʩʠʪʴ ʥʠʟʴʢʘ, ʙʦ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʤʝʞʘʭ 0,58ï5,50, ʚ ʣʽʪʢʫ ʧʨʦʮʝʩʠ 

ʩʘʤʦʦʯʠʱʝʥʥʷ ʧʨʦʭʦʜʷʪʴ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦ (3,17ï12,75) (ʪʘʙʣ. 3.8). ɺʠʩʦʢʠʡ 

ʧʦʪʝʥʮʽʘʣ ʚʦʜʠ ʜʦ ʧʨʠʨʦʜʥʦʛʦ ʦʯʠʱʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʣʽʪʢʫ ʚ ʦʟ. ʏʘʡʢʘ ʫ 

ʤʽʩʮʽ ʦʙôʻʜʥʘʥʦʛʦ ʩʪʦʢʫ ʪʘ ʚ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʫ ʨʘʡʦʥʽ ʩʤʪ. ʏʝʨʚʦʥʠʡ 

ɼʦʥʝʮʴ. 
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ʊʘʙʣʠʮʷ 3.8 ï ʇʦʪʝʥʮʽʡʥʘ ʩʘʤʦʦʯʠʩʥʘ ʟʜʘʪʥʽʩʪʴ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ 

ˉ

  

ʇʫʥʢʪʠ ʚʽʜʙʦʨʫ 

ʧʨʦʙ 

ʇʦʪʝʥʮʽʡʥʘ ʩʘʤʦʦʯʠʩʥʘ ʟʜʘʪʥʽʩʪʴ 

Zʚʽʜʥ 

ɺʝʩʥʘ ʃʽʪʦ ʆʩʽʥʴ ɿʠʤʘ 

1 ʦʟ. ʂʦʤʠʰʫʚʘʪʝ 1,50 3,60 0,31 0,82 

2 
ʦʟ. ʏʘʡʢʘ  

(ʦʙôʻʜʥʘʥʠʡ ʩʪʽʢ) 
1,67 3,17 5,50 1,43 

3 
ʦʟ. ʏʘʡʢʘ  

(ʥʘʩʦʩʥʘ ʩʪʘʥʮʽʷ) 
0,58 - 0,27 0,33 

4 ʦʟ. ʃʠʯʦʚʝ 1,00 - 0,40 0,30 

5 
ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ  

(ʩ. ʏʝʨʢʘʩʴʢʠʡ ɹʠʰʢʠʥ) 
1,00 3,33 0,33 3,44 

6 
ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ 

 (ʩʤʪ. ʏʝʨʚʦʥʠʡ ɼʦʥʝʮʴ) 
2,25 12,75 1,33 2,29 

 

ɿ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʥʘ ʛʽʜʨʦʭʽʤʽʯʥʠʡ 

ʨʝʞʠʤ ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ ʢʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ ʤʽʞ 

ʛʽʜʨʦʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʜʦʩʣʽʜʞʝʥʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʱʦ ʥʘʚʝʜʝʥʽ ʫ 

ʜʦʜʘʪʢʫ ɹ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʽʚ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʚʦʜʠ 

ʋʂʈʅɼɯɽʇ ʪʘ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʟʘ 1993 ʧʦ 2015 ʨʦʢʠ, ʘ ʪʘʢʦʞ ʜʘʥʽ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʧʨʦʙ ʚʦʜʠ ʜʦʩʣʽʜʞʝʥʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʱʦ ʚʽʜʽʙʨʘʥʽ 

ʚʧʨʦʜʦʚʞ 2016 ʧʦ 2018 ʨʦʢʠ. ɺʠʢʦʨʠʩʪʘʥʽ ʜʘʥʽ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʚʦʜʠ 

ʦʟ. ʂʦʤʠʰʫʚʘʪʝ, ʦʟ. ʏʘʡʢʘ, ʦʟ. ʃʠʯʦʚʝ ʪʘ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ (ʜʽʣʷʥʢʘ 

ʩʤʪ. ʏʝʨʚʦʥʠʡ ɼʦʥʝʮʴ) ʟʘ ʪʘʢʠʤʠ ʛʽʜʨʦʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: ʟʘʚʠʩʣʽ 

ʨʝʯʦʚʠʥʠ, ʞʦʨʩʪʢʽʩʪʴ, ʩʫʭʠʡ ʟʘʣʠʰʦʢ, ʨʦʟʯʠʥʝʥʠʡ ʢʠʩʝʥʴ, ʭʽʤʽʯʥʝ 

ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ (ʍʉʂ), ʥʽʪʨʘʪʠ (NO3,) ʥʽʪʨʠʪʠ (NO2), ʘʟʦʪ (NH4), ʬʦʩʬʘʪʠ 

(PO4), ʟʘʣʽʟʦ (Fe), ʩʫʣʴʬʘʪʠ (SO4), ʭʣʦʨʠʜʠ (Cl). ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ, ʷʢ ʦʩʥʦʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʘ 

ʧʨʦʛʨʘʤʘ Statistica [59, 99]. 

ɿʘ ʧʨʦʚʝʜʝʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʤʽʞ 

ʛʽʜʨʦʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʦʟʝʨʘ ʂʦʤʠʰʫʚʘʪʝ ʪʘ ʏʘʡʢʘ ʩʪʘʥʦʚʠʪʴ ʟʘ ʍʉʂ 

(ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ R=0,26 ʟ ʜʦʚʽʨʣʠʚʦʶ ʚʽʨʦʛʽʜʥʽʩʪʶ P=70,9 %), ʚʤʽʩʪʦʤ 

ʩʫʣʴʬʘʪʽʚ (ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ R=0,13 ʟ ʜʦʚʽʨʣʠʚʦʶ ʚʽʨʦʛʽʜʥʽʩʪʶ P=50,6 %), 

ʭʣʦʨʠʜʽʚ, ʩʫʭʦʛʦ ʟʘʣʠʰʢʫ (ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ R=0,26 ʟ ʜʦʚʽʨʣʠʚʦʶ 
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ʚʽʨʦʛʽʜʥʽʩʪʶ P=70,9 %). ɺʽʜʩʫʪʥʷ ʢʦʨʝʣʷʮʽʷ ʟʘ ʚʤʽʩʪʦʤ ʥʽʪʨʠʪʽʚ, ʥʽʪʨʘʪʽʚ, 

ʘʤʦʥʽʶ, ʬʦʩʬʘʪʽʚ ʪʘ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʞʦʨʩʪʢʦʩʪʽ. ɿʛʽʜʥʦ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʽʩʥʫʶʯʦʛʦ ʟʥʘʯʠʤʦʛʦ ʟʚô̫ ʟʢʫ ʤʽʞ ʛʽʜʨʦʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ  ʦʟʝʨʘ 

ʂʦʤʠʰʫʚʘʪʝ ʪʘ  ʏʘʡʢʘ ʥʝ ʚʠʷʚʣʝʥʦ ʪʘʢ, ʷʢ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʻ ʥʝ 

ʧʝʨʝʚʠʱʫʻ 0,3.  

ʂʦʨʝʣʮ̫ʽʡʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ ʧʦʟʠʪʠʚʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʷʢʽʩʪʶ ʚʦʜʠ ʦʟʝʨʘ 

ʏʘʡʢʘ ʪʘ ʃʠʯʦʚʝ ʟʘ ʪʘʢʠʤʠ ʛʽʜʨʦʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢ ʨʦʟʯʠʥʝʥʠʡ 

ʢʠʩʝʥʴ (ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ R=0,69 ʟ ʜʦʚʽʨʣʠʚʦʶ ʚʽʨʦʛʽʜʥʽʩʪʶ P=99,9 %), 

ʬʦʩʬʘʪʠ (R=0,71, P=100 %), ʥʽʪʨʘʪʠ (R=0,67, P=99,8 %), ʥʽʪʨʠʪʠ (R=0,63, 

P=99,9 %), ʭʣʦʨʠʜʠ (R=0,55, P=99,8 %) ʪʘ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʞʦʨʩʪʢʦʩʪʽ (R=0,65, 

P=99,9 %). ɼʦʚʽʨʣʠʚʘ ʚʽʨʦʛʽʜʥʽʩʪʴ ʩʢʣʘʜʘʻ 99,4ï99,9 % (ʨʠʩ. 3.1ï3.6). 

ɿʥʘʯʠʤʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʛʽʜʨʦʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʦʟʝʨʘ ʏʘʡʢʘ ʪʘ  

ʃʠʯʦʚʝ ʟʘ ʟʘʣʽʟʦʤ ʪʘ ʩʫʣʴʬʘʪʘʤʠ ʥʝ ʚʠʷʚʣʝʥʦ. ɿʘ ʚʤʽʩʪʦʤ ʟʘʚʠʩʣʠʭ ʨʝʯʦʚʠʥ, 

ʧʦʢʘʟʥʠʢʦʤ ɹʉʂ5, ʍʉʂ, ʘʤʦʥʽʶ, ʩʫʭʦʛʦ ʟʘʣʠʰʢʫ ʢʦʨʝʣʷʮʽʷ ʚʽʜʩʫʪʥʷ. 

ʅʘʡʚʠʱʘ ʢʦʨʝʣʷʮʽʷ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʤʽʞ ʥʘʩʪʫʧʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: ʟʘ ʚʤʽʩʪʦʤ 

ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ, ʬʦʩʬʘʪʘʤʠ, ʥʽʪʨʘʪʘʤʠ, ʥʽʪʨʠʪʘʤʠ, ʭʣʦʨʠʜʘʤʠ ʪʘ ʟʘ 

ʧʦʢʘʟʥʠʢʦʤ ʞʦʨʩʪʢʦʩʪʽ [53]. 

 

ʈʠʩʫʥʦʢ 3.1 ï ɿʘʣʝʞʥʽʩʪʴ ʟʘ 

ʧʦʢʘʟʥʠʢʦʤ ʞʦʨʩʪʢʦʩʪʽ ʦʟʝʨʘ ʏʘʡʢʘ 

ʪʘ ʃʠʯʦʚʝ 

 

ʈʠʩʫʥʦʢ 3.2 ï ɿʘʣʝʞʥʽʩʪʴ ʟʘ 

ʧʦʢʘʟʥʠʢʦʤ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ ʚ 

ʦʟʝʨʽ ʏʘʡʢʘ ʪʘ ʃʠʯʦʚʝ 
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ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʧʽʜʪʚʝʨʜʠʚ ʜʦʤʽʥʫʶʯʫ ʨʦʣʴ ʥʽʪʨʘʪʽʚ (R=0,61, 

P=99,8 %) ʪʘ ʭʣʦʨʠʜʽʚ (R=0,55, P=99,4 %) ʚ ʦʟʝʨʽ ʃʠʯʦʚʝ ʚ ʬʦʨʤʫʚʘʥʥʽ 

ʛʽʜʨʦʭʽʤʽʯʥʦʛʦ ʨʝʞʠʤʫ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ (ʜʽʣʷʥʢʘ ʩʤʪ. ɼʦʥʝʮʴ).  

ɿʥʘʯʠʤʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʛʽʜʨʦʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ  ʦʟʝʨʘ  ʃʠʯʦʚʝ ʪʘ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʟʘ ʚʤʽʩʪʦʤ ʟʘʚʠʩʣʠʭ ʨʝʯʦʚʠʥ, ʩʫʭʠʤ ʟʘʣʠʰʢʦʤ, ʟʘ 

ʧʦʢʘʟʥʠʢʦʤ ʍʉʂ ʥʝ ʚʠʷʚʣʝʥʦ. ʅʘʡʚʠʱʘ ʢʦʨʝʣʷʮʽʷ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʤʽʞ 

ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʪʘʢʠʤʠ, ʷʢ ʥʽʪʨʘʪʠ ʪʘ ʭʣʦʨʠʜʠ. ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ 

 

ʈʠʩʫʥʦʢ 3.3 ï ɿʘʣʝʞʥʽʩʪʴ ʟʘ ʚʤʽʩʪʦʤ 

ʥʽʪʨʘʪʽʚ ʚ ʦʟʝʨʽ ʏʘʡʢʘ ʪʘ ʃʠʯʦʚʝ 

 

ʈʠʩʫʥʦʢ 3.4 ï ɿʘʣʝʞʥʽʩʪʴ ʟʘ ʚʤʽʩʪʦʤ 

ʥ̔ ʪʨʠʪʽʚ ʚ ʦʟʝʨʽ ʏʘʡʢʘ ʪʘ ʃʠʯʦʚʝ 

 

ʈʠʩʫʥʦʢ 3.5 ï ɿʘʣʝʞʥʽʩʪʴ ʟʘ ʚʤʽʩʪʦʤ 

ʬʦʩʬʘʪʽʚ ʚ ʦʟʝʨʽ ʏʘʡʢʘ ʪʘ ʃʠʯʦʚʝ 

 

ʈʠʩʫʥʦʢ 3.6 ï ɿʘʣʝʞʥʽʩʪʴ ʟʘ ʚʤʽʩʪʦʤ 

ʭʣʦʨʠʜʽʚ ʚ ʦʟʝʨʽ ʏʘʡʢʘ ʪʘ ʃʠʯʦʚʝ 
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ʤʽʞ ʛʽʜʨʦʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʢʘʟʘʚ ʚʧʣʠʚ ʦʟʝʨʘ ʃʠʯʦʚʝ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʷʢʦʩʪʽ ʚʦʜʠ ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʟʘ ʚʤʽʩʪʦʤ ʪʘʢʠʭ ʛʽʜʨʦʭʽʤʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ: ʥʽʪʨʘʪʠ, ʭʣʦʨʠʜʠ ʪʘ ʞʦʨʩʪʢʽʩʪʴ (ʨʠʩ. 3.7, 3.8) [53]. 

 

 

ʈʠʩʫʥʦʢ 3.7 ï ɿʘʣʝʞʥʽʩʪʴ ʟʘ ʚʤʽʩʪʦʤ 

ʥʽʪʨʘʪʽʚ ʚ ʦʟʝʨʽ  ʃʠʯʦʚʝ ʪʘ ʨʽʯʮʽ 

ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ 

 

ʈʠʩʫʥʦʢ 3.8 ï ɿʘʣʝʞʥʽʩʪʴ ʟʘ ʚʤʽʩʪʦʤ 

ʭʣʦʨʠʜʽʚ ʚ ʦʟʝʨʽ ʃʠʯʦʚʝ ʪʘ ʨʽʯʮʽ 

ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ 

 

ɿʛʽʜʥʦ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ, ʥʠʟʴʢʘ ʢʦʨʝʣʷʮʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʤʽʞ ʛʽʜʨʦʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʦʟʝʨʘ ʂʦʤʠʰʫʚʘʪʝ ʪʘ  

ʏʘʡʢʘ. ʆʪʨʠʤʘʥʘ ʢʦʨʝʣʷʮʽʷ ʩʚʽʜʯʠʪʴ, ʱʦ ʚʦʜʘ ʦʟʝʨʘ ʂʦʤʠʰʫʚʘʪʝ ʥʝ ʚʧʣʠʚʘʻ 

ʥʘ ʷʢʽʩʪʴ ʚʦʜʠ ʦʟʝʨʘ ʏʘʡʢʘ. ɸʥʘʣʽʟ ʢʦʨʝʣʷʮʽʡ ʧʦʢʘʟʘʚ ʧʦʟʠʪʠʚʥʠʡ ʟʚô̫ ʟʦʢ ʤʽʞ 

ʷʢʽʩʪʶ ʚʦʜʠ ʦʟʝʨʘ ʏʘʡʢʘ ʪʘ ʃʠʯʦʚʝ ʟʘ ʪʘʢʠʤʠ ʛʽʜʨʦʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, 

ʷʢ ʨʦʟʯʠʥʝʥʠʡ ʢʠʩʝʥʴ, ʬʦʩʬʘʪʠ, ʥʽʪʨʘʪʠ, ʥʽʪʨʠʪʠ, ʭʣʦʨʠʜʠ ʪʘ ʟʘ ʧʦʢʘʟʥʠʢʦʤ 

ʞʦʨʩʪʢʦʩʪʽ. ɺʧʣʠʚ ʦʟʝʨʘ ʏʘʡʢʘ ʥʘ ʷʢʽʩʪʴ ʚʦʜʠ ʦʟʝʨʘ ʃʠʯʦʚʝ ʧʦʚô̫ ʟʘʥʠʡ ʟ 

ʥʘʜʭʦʜʞʝʥʥʷʤ ʚ ʦʟʝʨʦ ʏʘʡʢʘ ʦʙôʻʜʥʘʥʦʛʦ ʩʪʦʢʫ ʟ ʦʟ. ʂʦʤʠʰʫʚʘʪʝ, ʉʚʽʪʣʠʯʥʝ, 

ʫʨ. ʉʫʭʠʡ ʃʠʤʘʥ, ʦʩʚʽʪʣʝʥʠʭ ʚʦʜ ʟʦʣʦʚʽʜʚʘʣʫ, ʧʨʦʤʠʩʣʦʚʦ-ʣʠʚʥʝʚʠʭ ʪʘ 

ʩʪʽʯʥʠʭ ʚʦʜ ʚʽʜ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ, ʩʤʪ. ʉʣʦʙʦʞʘʥʩʴʢʝ ʪʘ ˇʨʫʥʪʦʚʠʭ ʚʦʜ. 

ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʟ ʚʠʭʽʜʥʠʤʠ ʛʽʜʨʦʭʽʤʽʯʥʠʤʠ ʜʘʥʠʤʠ ʧʽʜʪʚʝʨʜʠʚ 

ʜʦʤʽʥʫʶʯʫ ʨʦʣʴ ʥʽʪʨʘʪʽʚ ʪʘ ʭʣʦʨʠʜʽʚ ʦʟʝʨʘ ʃʠʯʦʚʝ ʚ ʬʦʨʤʫʚʘʥʥʽ 
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ʛʽʜʨʦʭʽʤʽʯʥʦʛʦ ʨʝʞʠʤʫ ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ (ʜʽʣʷʥʢʘ ʩʤʪ. ʏʝʨʚʦʥʠʡ 

ɼʦʥʝʮʴ).  

ʊʘʢʠʤ ʯʠʥʦʤ ʥʘʷʚʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʢʦʨʝʣʷʮʽʡʥʠʭ ʟʚô̫ ʟʢ̔ʚ 

ʤʽʞ ʛʽʜʨʦʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʜʦʩʣʽʜʞʝʥʠʭ ʦʟʝʨ ʪʘ ʨʽʯʢʠ ʧʽʜʪʚʝʨʜʞʫʻ 

ʥʝʟʥʘʯʥʠʡ ʚʧʣʠʚ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʛʽʜʨʦʭʽʤʽʯʥʦʛʦ 

ʨʝʞʠʤʫ ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ. ʇʦʙʫʜʦʚʘʥʽ ʢʦʨʝʣʷʮʽʡʥʽ ʟʘʣʝʞʥʦʩʪʽ ʜʘʶʪʴ 

ʟʤʦʛʫ ʙʽʣʴʰ ʦʙôʻʢʪʠʚʥʦ ʦʮʽʥʠʪʠ ʚʧʣʠʚ ʦʟʝʨ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʛʽʜʨʦʭʽʤʽʯʥʦʛʦ 

ʩʪʘʥʫ ʨʽʯʢʠ, ʚʠʟʥʘʯʠʪʠ ʪʝʥʜʝʥʮʽʾ ʟʤʽʥ ʫ ʤʘʡʙʫʪʥʴʦʤʫ ʪʘ ʧʣʘʥʫʚʘʪʠ ʥʘʫʢʦʚʦ-

ʦʙˇʨʫʥʪʦʚʘʥʦ ʟʘʭʦʜʠ ʱʦʜʦ ʦʭʦʨʦʥʠ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ.  

 

3.3 ɻʽʜʨʦʙʽʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʦʩʣʽʜʞʝʥʠʭ ʚʦʜʥʠʭ ʦʙô̒ ʢʪʽʚ ʪʘ 

ʨʦʣʴ ʛʽʜʨʦʙʽʦʥʪʽʚ ʫ ʧʨʦʮʝʩʽ ʩʘʤʦʦʯʠʱʝʥʥʷ ʚʦʜʦʡʤ 

 

ɹ̔ ʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʬʽʪʦʧʣʘʥʢʪʦʥʫ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ 

ʜʽʣʷʥʢʠ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ. 

ʇʽʜ ʯʘʩ ʩʧʦʩʪʝʨʝʞʝʥʴ ʢʽʥʮʷ 19 ʩʪʦʣʽʪʪʷ, ʱʦ ʧʨʦʚʦʜʠʣʠʩʷ ʧʨʦʪʷʛʦʤ 

ʪʨʘʚʥʷ, ʪʨʴʦʭ ʣʽʪʥʽʭ ʤʽʩʷʮʽʚ ʽ ʧʦʯʘʪʢʫ ʞʦʚʪʥʷ, ʙʫʣʦ ʚʽʜʟʥʘʯʝʥʦ ʚ ʦʟ. ʏʘʡʢʘ 67, 

ʂʦʤʠʰʫʚʘʪʦʤʫ 17, ʪʘʢʩʦʥʽʚ ʚʦʜʦʨʦʩʪʝʡ [100].  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʽʣʴʢʽʩʥʦʛʦ ʨʦʟʚʠʪʢʫ ʨʽʟʥʠʭ ʪʘʢʩʦʥʽʚ ʚʦʜʦʨʦʩʪʝʡ ʫ 

ʨʦʙʦʪʘʭ ʢʽʥʮʷ 19-ʛʦ ʩʪ., ʚʽʜʩʫʪʥʷ. ʋ 1930, 1931 ʽ 1938 ʨ. ʚʦʜʦʨʦʩʪʽ ʚʦʜʦʡʤ 

ʣʽʚʦʙʝʨʝʞʥʠʭ ʪʝʨʘʩ ʜʦʣʠʥʠ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʚʠʚʯʘʣʘ ʇʨʦʰʢʽʥʘ-

ʃʘʚʨʝʥʢʦ ɸ. ɯ. ʋ ʩʚʦʾʡ ʨʦʙʦʪʽ [101] ʚʦʥʘ ʜʘʻ ʜʦʢʣʘʜʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ʚʦʜʦʨʦʩʪʝʚʠʭ ʩʧʽʚʪʦʚʘʨʠʩʪʚ ʦʟ. ʃʠʤʘʥ, ʏʘʡʢʘ, ʂʦʤʠʰʫʚʘʪʦʛʦ ʪʘ ʽʥ. 

ɿʘ ʾʾ ʜʘʥʠʤʠ ʫ 30-ʽ ʨʦʢʠ ʬʣʦʨʘ ʚʦʜʦʨʦʩʪʝʡ ʦʟ. ʂʦʤʠʰʫʚʘʪʦʛʦ ʙʫʣʘ 

ʙʘʛʘʪʘ ʽ ʨʽʟʥʦʤʘʥʽʪʥʘ. ʋ 22 ʧʨʦʙʘʭ (ʧʣʘʥʢʪʦʥʫ, ʘʣʴʛʦʬʣʦʨʠ ʽ ʬʣʦʨʠ ʧʦʚʝʨʭʥʽ 

ʤʫʣʫ ï ʷʢ ʽ ʚ ʽʥʰʠʭ ʚʦʜʦʡʤʘʭ) ʚʽʜʟʥʘʯʝʥʦ 217 ʚʠʜʽʚ, ʧʨʠʯʦʤʫ ʙʣʠʟʴʢʦ 40 % 

ʚʠʜʽʚ ʟʫʩʪʨʽʯʘʣʠʩʷ ʘʙʦ ʚ ʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ, ʘʙʦ ʨʷʩʥʦ. ʇʝʨʝʚʘʞʥʦʶ 

ʩʠʩʪʝʤʘʪʠʯʥʦʶ ʛʨʫʧʦʶ ʙʫʣʠ ʜʽʘʪʦʤʦʚʽ ï 104 ʚʠʜʠ, ʧʦʤʽʪʥʫ ʨʦʣʴ ʛʨʘʣʠ ʛʨʫʧʠ 

Flagellatae (36), Protococcales (32) ʽ Cyanophyceae (23), ʽʥʰʽ ʛʨʫʧʠ ʙʫʣʠ 
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ʧʨʝʜʩʪʘʚʣʝʥʽ ʤʘʣʦʶ ʢʽʣʴʢʽʩʪʶ ʚʠʜʽʚ, ʟʘ ʚʠʥʷʪʢʦʤ ʜʝʷʢʠʭ ʥʠʪʯʘʩʪʠʭ 

ʚʦʜʦʨʦʩʪʝʡ (ʽʟ ʛʨʫʧ Oedogonʽales, Chaetophorales, Zygnemalʽs).  

ʌʣʦʨʘ ʚʦʜʦʨʦʩʪʝʡ ʦʟʝʨʘ ʏʘʡʢʘ ʚ ʦʧʠʩʫʚʘʥʠʡ ʧʝʨʽʦʜ ʪʘʢʦʞ ʙʫʣʘ ʙʘʛʘʪʘ 

ʟʘ ʚʠʜʦʚʠʤ ʩʢʣʘʜʦʤ (218 ʚʠʜʽʚ ʫ 14 ʧʨʦʙʘʭ) ʽ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʩʭʦʞʽʩʪʴ 

ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʩʢʣʘʜʫ ʟ ʪʘʢʠʤ ʦʟ. ʂʦʤʠʰʫʚʘʪʦʛʦ (100 ʟʘʛʘʣʴʥʠʭ ʚʠʜʽʚ), 

ʭʘʨʘʢʪʝʨ ʬʣʦʨʠ ʦʟ. ʏʘʡʢʘ ʤʘʚ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʨʠʩʠ. ɻʨʫʧʘ ʜʽʘʪʦʤʦʚʠʭ ʙʫʣʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ 128 ʚʠʜʘʤʠ. ʂʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ʧʨʦʪʠʢʦʢʦʚʠʭ ʤʘʡʞʝ ʪʘʢʘ ʞ, ʷʢ ʽ ʚ 

ʦʟ. ʂʦʤʠʰʫʚʘʪʦʤʫ, ʘʣʝ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʦʩʪʘʥʥʴʦʛʦ ʪʫʪ ʚʦʥʠ ʜʦʩʷʛʘʣʠ ʟʥʘʯʥʦʛʦ 

ʧʦʰʠʨʝʥʥʷ. ʉʠʥʴʦʟʝʣʝʥʽ, ʥʘʚʧʨʦʪʠ, ʟʫʩʪʨʽʯʘʣʠʩʷ ʦʜʠʥʠʯʥʠʤʠ ʝʢʟʝʤʧʣʷʨʘʤʠ, 

ʭʦʯʘ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʾʭ ʙʫʚ ʚʽʜʥʦʩʥʦ ʨʽʟʥʦʤʘʥʽʪʥʠʤ (18 ʚʠʜʽʚ).  

ʅʘʩʝʣʝʥʥʷ ʤʫʣʫ (87 ʪʘʢʩʦʥʽʚ) ʷʢ ʽ ʚ ʦʟ. ʂʦʤʠʰʫʚʘʪʦʤʫ ʤʘʣʦ 

ʚʠʧʘʜʢʦʚʠʡ ʭʘʨʘʢʪʝʨ, ʟ ʧʝʨʝʚʘʛʦʶ ʩʝʨʝʜ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʝʧʽʬʽʪʥʠʭ 

ʜʽʘʪʦʤʦʚʠʭ (ʷʢʽ ʚʠʱʝ ʚʢʘʟʫʚʘʣʠʩʷ ʜʣʷ ʧʣʘʥʢʪʦʥʫ) ʽ Scenedesmus quadrʽcauda, 

ʱʦ ʨʦʟʚʠʚʘʚʩʷ ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʽ ʟʥʘʯʥʦ ʨʽʜʰʝ ʟʫʩʪʨʽʯʘʚʩʷ ʫ ʧʣʘʥʢʪʦʥʽ ʡ ʫ 

ʟʘʨʦʩʪʷʭ.  

ɸʥʘʣʽʟ ʬʣʦʨʠ ʚʦʜʦʨʦʩʪʝʡ ʦʟʝʨ ʏʘʡʢʘ ʪʘ ʂʦʤʠʰʫʚʘʪʝ [102] ʧʦʢʘʟʘʚ, ʱʦ 

ʩʫʩʽʜʥʽ ʦʟʝʨʘ ʙʫʣʠ ʧʦ ʬʣʦʨʠʩʪʠʯʥʦʤʫ ʩʢʣʘʜʫ ʙʽʣʴʰ ʦʜʥʦʨʽʜʥʽ, ʥʽʞ ʚʽʜʜʘʣʝʥʽ 

ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ, ʽ ʥʘʡʙʽʣʴʰʝ ʨʦʟʭʦʜʞʝʥʥʷ ʬʣʦʨʠ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʚ ʢʽʥʮʝʚʠʭ 

ʦʟʝʨʘʭ ʮʴʦʛʦ ʨʷʜʫ.  

ɺʽʜ ʉʫʭʦʛʦ ʃʠʤʘʥʫ ʜʦ ʦʟ. ʃʠʤʘʥ ʚ ʦʟʝʨʘʭ ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʢʽʣʴʢʽʩʪʴ 

ʛʘʣʦʬʽʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʝ ʪʽʣʴʢʠ ʟʘ ʚʽʜʥʦʩʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʠʜʽʚ, ʘʣʝ ʽ ʧʦ ʾʭʥʴʦʤʫ 

ʜʦʩʪʘʪʢʫ.  

ɺʽʜʟʥʘʯʘʣʦʩʷ, ʱʦ ʚʦʜʦʡʤʠ ʚʽʜʧʦʚʽʜʥʦ ʩʚʦʻʤʫ ʚʽʢʦʚʽ, ʩʪʫʧʝʥʝʚʽ 

ʟʘʙʦʣʦʯʫʚʘʥʦʩʪʽ ʽ ʧʦʪʫʞʥʦʩʪʽ ʪʦʨʬô̫ ʥʠʩʪʠʭ ʚʽʜʢʣʘʜʝʥʴ ʧʦʚʠʥʥʽ ʙʫʣʠ ʙʫʪʠ 

ʜʠʩʪʨʦʬʥʠʤʠ ʚʦʜʦʡʤʘʤʠ, ʙʽʜʥʠʤʠ ʩʦʣʷʤʠ, ʦʩʦʙʣʠʚʦ ʢʘʣʴʮʽʻʤ, ʽ ʤʘʪʠ 

ʥʝʚʠʩʦʢʫ ʙʽʦʣʦʛʽʯʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ʆʜʥʘʢ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʫʤʦʚʘʭ 

ʥʘʰʦʾ ʩʤʫʛʠ ʫ ʚʦʜʦʡʤʘʭ ʮʴʦʛʦ ʪʠʧʫ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʛʨʦʤʘʜʞʝʥʥʷ 

ʛʫʤʽʥʦʚʠʭ ʢʠʩʣʦʪ, ʘ ʥʘʚʧʨʦʪʠ, ʧʽʜʚʠʱʫʻʪʴʩʷ ʣʫʞʥʽʩʪʴ ʟʘʚʜʷʢʠ ʽʥʪʝʥʩʠʚʥʦʤʫ 

ʚʠʧʘʨʦʚʫʚʘʥʥʶ ʚʦʜʠ, ʙʘʛʘʪʦʾ ʨʦʟʯʠʥʥʠʤʠ ʩʦʣʷʤʠ, ʱʦ ʽ ʚʝʜʝ ʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʤʽʥʝʨʘʣʽʟʘʮʽʾ. ʊʦʙʪʦ ʦʟʝʨʘ ʃʠʤʘʥʩʢʦʾ ʛʨʫʧʠ ʥʝ ʧʨʦʭʦʜʠʣʠ ʩʪʘʜʽʾ ʜʠʩʪʨʦʬʥʠʭ, 
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ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʠʭ ʚʦʜʦʡʤ, ʘ ʥʘʚʧʨʦʪʠ, ʫ ʤʽʨʫ ʟʘʨʦʩʪʘʥʥʷ ʬʣʦʨʠʩʪʠʯʥʠʡ 

ʩʢʣʘʜ ʚʦʜʦʨʦʩʪʝʡ ʟʙʘʛʘʯʫʚʘʚʩʷ. ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʚʠʩʦʢʦʾ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʚʦʜʠ, 

ʢʦʣʠ ʟʥʠʢʘʣʠ ʙʘʛʘʪʦ ʧʨʽʩʥʦʚʦʜʥʠʭ ʚʠʜʽʚ ʽ ʬʦʨʤʫʚʘʣʘʩʷ ʟʙʽʜʥʝʥʘ ʦʜʥʦʤʘʥʽʪʥʘ 

ʽ ʩʧʝʮʠʬʽʯʥʘ ʬʣʦʨʘ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʦʜʦʡʤ ʧʨʦʜʦʚʞʫʚʘʣʘ ʟʘʣʠʰʘʪʠʩʷ 

ʚʠʩʦʢʦʶ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʬʽʪʦʧʣʘʥʢʪʦʥʫ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʫ 2016ï2018 ʨʨ., 

ʧʨʦʚʦʜʠʣʦʩʴ ʧʨʦʛʨʘʤʦʶ ʢʦʥʪʨʦʣʶ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʚʠʟʥʘʯʝʥʥʷ ʪʘʢʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʟʘ ʬʽʪʦʧʣʘʥʢʪʦʥʦʤ: ʟʘʛʘʣʴʥʘ ʯʠʩʝʣʴʥʽʩʪʴ ʢʣʽʪʠʥ, ʢʣ/ʩʤ3 (ʢʣ/ʤʣ); 

ʟʘʛʘʣʴʥʝ ʯʠʩʣʦ ʚʠʜʽʚ; ʤʘʩʦʚʽ ʚʠʜʠ ʪʘ ʚʠʜʠ-ʽʥʜʠʢʘʪʦʨʠ ʩʘʧʨʦʙʥʦʩʪʽ (ʥʘʟʚʘ, % 

ʟʘʛʘʣʴʥʦʾ ʯʠʩʝʣʴʥʦʩʪʽ, ʩʘʧʨʦʙʥʽʩʪʴ). 

ɸʚʪʦʨʦʤ ʧʨʦʚʝʜʝʥʦ ʫʟʘʛʘʣʴʥʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʪʘ ʨʦʟʨʘʭʫʥʦʢ ʩʘʧʨʦʙʥʦʩʪʽ 

ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʙʨʦʙʢʠ ʧʨʦʙ. ʉʧʦʩʦʙʠ ʚʽʜʙʦʨʫ ʬʽʪʦʧʣʘʥʢʪʦʥʥʠʭ ʧʨʦʙ ʽ 

ʤʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʦʧʠʩʘʥʦ ʫ ʨʦʟʜʽʣʽ ɯɯ. ʇʦʢʘʟʥʠʢʠ ʯʠʩʝʣʴʥʦʩʪʽ ʪʘ ʙʽʦʤʘʩʠ 

ʪʘ ʟʫʩʪʨʽʯʘʣʴʥʽʩʪʴ ʦʩʥʦʚʥʠʭ ʛʨʫʧ ʘʣʴʛʦʬʣʦʨʠ ʥʘʚʝʜʝʥʦ ʫ ʜʦʜʘʪʢʫ ɺ. [103] 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʩʥʦʚʥʠʭ ʪʘʢʩʦʥʦʤʽʯʥʠʭ ʛʨʫʧ ʬʽʪʦʧʣʘʥʢʪʦʥʫ ʦʟʝʨ 

ʃʠʤʘʥʩʴʢʦʾ  ʛʨʫʧʠ ʪʘ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʟʘ ʩʝʨʝʜʥʴʦʨʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʙʽʦʤʘʩʠ ʪʘ ʯʠʩʝʣʴʥʦʩʪʽ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 3.9.ï3.10. 

 

 
ʈʠʩʫʥʦʢ 3.9 - ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʩʥʦʚʥʠʭ ʪʘʢʩʦʥʦʤʽʯʥʠʭ ʛʨʫʧ ʬʽʪʦʧʣʘʥʢʪʦʥʫ 

ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʟʘ ʩʝʨʝʜʥʴʦʨʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʙʽʦʤʘʩʠ 
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ʈʠʩʫʥʦʢ 3.10 - ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʩʥʦʚʥʠʭ ʪʘʢʩʦʥʦʤʽʯʥʠʭ ʛʨʫʧ ʬʽʪʦʧʣʘʥʢʪʦʥʫ 

ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʟʘ ʩʝʨʝʜʥʴʦʨʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʯʠʩʝʣʴʥʦʩʪʽ 

 

ʆʟʝʨʦ ʂʦʤʠʰʫʚʘʪʝ. ɺʽʜʙʽʨ ʧʨʦʙ ʚ ʂʦʤʠʰʫʚʘʪʦʤʫ ʧʨʦʚʦʜʠʚʩʷ ʚ 

ʧʨʦʪʦʮʽ, ʱʦ ʧʦʻʜʥʫʻ ʡʦʛʦ ʟ ʦʟʝʨʦʤ ʏʘʡʢʘ. ɸʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʚʦʜʦʨʦʩʪʝʚʘ 

ʬʣʦʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʨʝʚʘʞʥʦ ʜʽʘʪʦʤʦʚʠʤʠ, ʷʢ ʽ ʚ 30-ʪʽ ʨʦʢʠ.  

ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʂʦʤʠʰʫʚʘʪʦʛʦ ʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʩʪʨʫʢʪʫʨʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʪʷʛʦʤ ʚʩɹʦʛʦ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʩʝʟʦʥʫ ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʜʽʘʪʦʤʦʚʠʭ 

ʚʦʜʦʨʦʩʪʝʡ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʟʤʽʥʠ ʚ 

ʢʽʣʴʢʽʩʥʦʤʫ ʨʦʟʚʠʪʢʫ ʘʣʴʛʦʬʣʦʨʠ ʚʽʜʙʫʣʠʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʦʨʛʘʥʽʯʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ, ʦʙʫʤʦʚʣʝʥʦʛʦ ʥʘʜʤʽʨʥʠʤ ʨʦʟʚʠʪʢʦʤ ʚʠʱʦʾ ʚʦʜʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ. 

ʆʟʝʨʦ ʏʘʡʢʘ. ʆʟ. ʏʘʡʢʘ, ʷʢ ʚʽʜʤʽʯʝʥʦ ʫ ʨʦʟʜʽʣʽ ɯI, ʚ 30-ʽ ʨʦʢʠ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʦʩʷ ʙʘʛʘʪʠʤ ʽ ʨʽʟʥʦʤʘʥʽʪʥʠʤ ʩʢʣʘʜʦʤ ʘʣʴʛʦʬʣʦʨʠ ʟ ʧʝʨʝʚʘʛʦʶ 

ʜʽʘʪʦʤʦʚʠʭ ʽ ʧʨʦʪʦʢʦʢʦʚʠʭ ʚʦʜʦʨʦʩʪʝʡ. ʆʜʥʘʢ, ʯʝʨʝʟ 70 ʨʦʢʽʚ ʩʪʨʫʢʪʫʨʘ 

ʚʦʜʦʨʦʩʪʝʚʦʛʦ ʩʧʽʚʪʦʚʘʨʠʩʪʚʘ ʟʘʟʥʘʣʘ ʟʥʘʯʥʠʭ ʟʤʽʥ: ʧʦʤʽʪʥʦ ʟʫʙʦʞʽʚ ʚʠʜʦʚʠʡ 

ʩʢʣʘʜ ʧʣʘʥʢʪʦʥʫ, ʟʤʽʥʠʣʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʡʦʛʦ ʢʽʣʴʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʌʽʪʦʧʣʘʥʢʪʦʥ ʦʟ. ʏʘʡʢʘ ʥʘ ʧʨʦʪʷʟʽ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʩʝʟʦʥʫ ʩʢʣʘʜʘʚʩʷ ʚ 

ʦʩʥʦʚʥʦʤʫ ʟ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʜʽʘʪʦʤʦʚʠʭ ʚʦʜʦʨʦʩʪʝʡ, ʪʘ ʟʝʣʝʥʠʭ ʧʨʦʪʦʢʦʢʦʚʠʭ. 
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ʅʘ ʧʦʯʘʪʢʫ ʣʽʪʥʴʦʛʦ ʩʝʟʦʥʫ, ʷʢ ʧʨʘʚʠʣʦ, ʜʦʤʽʥʫʚʘʚ Stephanodʽscus hantzschʽʽ ʟ 

ʜʽʘʪʦʤʦʚʠʭ, ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʛʦ ʩʢʣʘʜʘʣʠ ʙʽʣʴʰ 90 % ʚʽʜ ʫʩʽʭ 

ʜʽʘʪʦʤʦʚʠʭ. ʄʘʩʦʚʠʡ ʨʦʟʚʠʪʦʢ ʡʦʛʦ ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʝʚʪʨʦʬʥʠʭ ʚʦʜʦʡʤ. ɿ 

ʢʨʠʧʪʦʬʽʪʦʚʠʭ ʧʝʨʝʚʘʞʘʶʯʠʤʠ ʬʦʨʤʘʤʠ ʙʫʣʠ ʚʠʜʠ ʨʦʜʫ Cryptomonas 

caudata Schiller, ʨʦʟʚʠʪʦʢ ʷʢʠʭ ʪʘʢʦʞ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ 

ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ. ʋ ʣʽʪʥʽʭ ʧʨʦʙʘʭ 2016ï2018 ʨʨ. ʙʫʣʦ ʚʽʜʤʽʯʝʥʦ 

ʧʝʨʝʚʘʞʘʥʥʷ ʟʦʣʦʪʠʩʪʠʭ ʪʘ ʩʠʥʴʦʟʝʣʝʥʠʭ ʚʦʜʦʨʦʩʪʝʡ (ʯʠʩʝʣʴʥʽʩʪʴ 90 %; 

ʙʽʦʤʘʩʘ ï 85 %) ʧʨʠ ʜʦʤʽʥʫʚʘʥʥʽ ʪʘʢʠʭ ʚʠʜʽʚ, ʷʢ Chrysococcus rufescens ʪʘ 

Oscillatoriʘ planctonica. ɿʥʘʯʥʦ ʥʠʞʯʠʭ ʟʥʘʯʝʥʴ ʙʽʦʤʘʩʠ ʜʦʩʷʛʘʣʠ ʥʠʪʯʘʩʪʽ 

ʩʠʥʴʦʟʝʣʝʥʽ ʨʦʜʫ Oscillatoria ï Oscillatoria limnetica, O. planctonica, ʆ. agardii 

Gom., O. tenuis Ag. ̔ ʚʠʜʠ ʨʦʜʫ Microcystis. ɺ ʦʟʝʨʽ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʧʽʜʚʠʱʝʥʥʷ 

ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʠʜʽʚ ʚʽʜ ʥʘʩʦʩʥʦʾ ʩʪʘʥʮʽʾ (38 ʚʠʜʽʚ) ʜʦ ʩʪʚʦʨʫ 

ʦʙôʻʜʥʘʥʦʛʦ ʩʪʦʢʫ (51 ʚʠʜ), ʱʦ ʢʦʨʝʣʶʚʘʣʦ ʟʽ ʟʥʘʯʥʠʤ ʟʤʝʥʰʝʥʥʷʤ 

ʧʦʢʘʟʥʠʢʽʚ ʢʽʣʴʢʽʩʥʦʛʦ ʨʦʟʚʠʪʢʫ ʬʽʪʦʧʣʘʥʢʪʦʥʫ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ 

ʩʠʥʴʦʟʝʣʝʥʠʭ ʚʦʜʦʨʦʩʪʝʡ. ɿʛʽʜʥʦ ʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʩʪʫʧʝʥʽʚ çʮʚʽʪʽʥʥʷè 

ʚʦʜʠ, ʥʘʡʚʠʱʘ ʟ ʦʪʨʠʤʘʥʠʭ ʟʥʘʯʝʥʴ ʙʽʦʤʘʩʘ ʬʽʪʦʧʣʘʥʢʪʦʥʫ ʚ ʦʟ. ʏʘʡʢʘ ʙʽʣʷ 

ʥʘʩʦʩʥʦʾ ʩʪʘʥʮʽʾ (ʟʘʛʘʣʴʥʘ ï 127,3 ʤʛ/ʣ, ʩʠʥʴʦʟʝʣʝʥʠʭ ï 124,1 ʤʛ/ʣ) 

ʚʽʜʧʦʚʽʜʘʣʘ ʩʠʣʴʥʦʤʫ ʮʚʽʪʽʥʥʶ ʚʦʜʠ ï ʛʽʧʝʨʮʚʽʪʽʥʥʶ (ʙʽʣʴʰʝ 50 ʤʛ/ʣ) ï ʽ 

çʥʘʛʦʥʥʠʤ ʢʦʥʮʝʥʪʨʘʮʽʷʤ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʽʥʪʝʥʩʠʚʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʥʠʭ 

ʤʘʩ, ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʠʤ, ʪʦʢʩʠʯʥʠʤè [104].   

ʋ ʦʩʽʥʥʽʡ ʧʝʨʽʦʜ ʚ ʦʟ. ʏʘʡʢʘ ʚʽʜʤʽʯʘʣʦʩʷ ʧʽʜʚʠʱʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ 

ʬʽʪʦʧʣʘʥʢʪʦʥʫ ʙʽʣʴʰʝ ʥʽʞ ʚʜʚʽʯʽ ʚʽʜ ʩʪʚʦʨʫ ʙʽʣʷ ʥʘʩʦʩʥʦʾ ʩʪʘʥʮʽʾ 

(25,6 ʤʣʥ. ʢʣ/ʣ) ʜʦ ʦʙôʻʜʥʘʥʦʛʦ ʩʪʦʢʫ (58,98 ʤʣʥ. ʢʣ/ʣ) ï ʟʘ ʨʘʭʫʥʦʢ ʜʚʦʭ 

ʚʠʜʽʚ ʨʦʜʫ Microcystis, ʦʩʦʙʣʠʚʦ ʜʨʽʙʥʦʢʣʽʪʠʥʥʦʛʦ Microcystis pulverea 

(Wood) Forti em. Elenk. (ʩʠʥʴʦʟʝʣʝʥʽ), ʯʠʩʝʣʴʥʽʩʪʴ ʷʢʦʛʦ ʟʨʦʩʪʘʣʘ ʚʽʜ 3,136 ʜʦ 

32,64 ʤʣʥ. ʢʣ/ʣ. ɿʘʛʘʣʴʥʘ ʙʽʦʤʘʩʘ, ʥʘʚʧʘʢʠ, ʟʥʠʞʫʚʘʣʘʩʴ ʤʽʞ ʮʠʤʠ ʩʪʚʦʨʘʤʠ 

ʚʽʜ 7,03 ʜʦ 4,423 ʤʛ/ʣ ï ʫ ʧʝʨʰʫ ʯʝʨʛʫ, ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʢʠ 

ʜʽʘʪʦʤʦʚʠʭ, ʦʩʦʙʣʠʚʦ ʚʠʜʫ Stephanodiscus hantzschii Grun. (ʚʽʜ 4,408 ʜʦ 

0,174 ʤʛ/ʣ). ʇʨʦ ʦʨʛʘʥʽʯʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʦʟ. ʏʘʡʢʘ (ʦʙôʻʜʥʘʥʠʡ ʩʪʽʢ) ʩʚʽʜʯʘʪʴ 

ʚʠʜʠ-ʽʥʜʠʢʘʪʦʨʠ ʩʘʧʨʦʙʥʦʩʪʽ ʬʽʪʦʧʣʘʥʢʪʦʥʫ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʨ-Ŭ - 
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ʩʘʧʨʦʙʥʦʾ ʟʦʥʠ (ʧʝʨʝʭʽʜʥʦʾ ʚʽʜ ʧʦʣʽʩʘʧʨʦʙʥʦʾ ʟʦʥʠ (çʙʨʫʜʥʽè) ʜʦ Ŭ-

ʤʝʟʦʩʘʧʨʦʙʥʦʾ ʟʦʥʠ (çʟʘʙʨʫʜʥʝʥʽè) ʟ ʚʽʜʜʽʣʫ ɽʚʛʣʝʥʦʚʽ ï ʚʠʜʽʚ Euglena 

proxima Dang. ʽ E. caudata H¿bner. 

ʆʟʝʨʦ ʃʠʯʦʚʝ. ʌʽʪʦʧʣʘʥʢʪʦʥ ʦʟʝʨʘ ʃʠʯʦʚʝ ʚ ʣʽʪʥʽʡ ʧʝʨʽʦʜ ʙʫʚ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚ ʦʩʥʦʚʥʦʤʫ ʜʽʘʪʦʤʦʚʠʤʠ ʪʘ ʟʝʣʝʥʠʤʠ ʚʦʜʦʨʦʩʪʷʤʠ. ɺʠʜʦʚʠʡ 

ʩʢʣʘʜ ʘʣʴʛʦʬʣʦʨʠ ʦʟ. ʃʠʯʦʚʝ ʧʦʜʽʙʥʠʡ ʜʦ ʦʟ. ʏʘʡʢʘ, ʟ ʷʢʠʤ ʜʘʥʘ ʚʦʜʦʡʤʘ 

ʩʧʦʣʫʯʘʻʪʴʩʷ ʪʨʫʙʦʧʨʦʚʦʜʦʤ. ʊʫʪ ʪʘʢʦʞ ʜʦʤʽʥʫʚʘʣʠ Stephanodʽscus hantzschʽʽ 

ʟ ʜʽʘʪʦʤʦʚʠʭ ʽ ʚʠʜʠ ʨʦʜʫ Oscillatoria ʽʟ ʩʠʥʴʦʟʝʣʝʥʠʭ. ɿʘʛʘʣʴʥʘ ʯʠʩʝʣʴʥʽʩʪʴ 

ʬʽʪʦʧʣʘʥʢʪʦʥʫ ʚ ʦʟ. ʃʠʯʦʚʝ ʩʢʣʘʜʘʣʘ ʚʣʽʪʢʫ 233ï474,2 ʤʣʥ., ʘ ʙʽʦʤʘʩʘ 39,45ï

99,46 ʤʛ/ʜʤ3. 

ɺ ʦʟ. ʃʠʯʦʚʝ ʫ ʚʝʨʝʩʥʽïʣʠʩʪʦʧʘʜʽ ʜʦʤʽʥʫʚʘʚ ʬʽʪʦʧʣʘʥʢʪʦʥ ʚʠʜʫ 

Stephanodiscus hantzschii Grun. ʇʦʤʽʪʥʠʭ, ʘʣʝ ʟʥʘʯʥʦ ʥʠʞʯʠʭ ʟʥʘʯʝʥʴ 

ʙʽʦʤʘʩʠ, ʜʦʩʷʛʘʣʠ ʥʠʪʯʘʩʪʽ ʩʠʥʴʦ-ʟʝʣʝʥʽ ʨʦʜʫ Oscillatoria ï Oscillatoria 

planctonica Wolosz., O. limnetica Lemm., ʆ. agardii Gom., O. tenuis Ag., 

Anabaenopsis elenkinii V. Miller., Lyngbia limnetica Lemm. ɿ ʽʥʰʠʭ ʚʠʜʽʚ 

ʜʽʘʪʦʤʦʚʠʭ ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ Cyclotella kuetzingiana Thw., C. meneghiniana 

K¿tz., ʘ ʟ ʽʥʰʠʭ ʚʽʜʜʽʣʽʚ ï Cryptomonas caudata Schiller (ʢʨʠʧʪʦʬʽʪʦʚʽ), 

Peridinium cinctum Ehr. (ʜʠʥʦʬʽʪʦʚʽ), Chrysococcus rufescens Klebs (ʟʦʣʦʪʠʩʪʽ). 

ɿʘʛʘʣʴʥʘ ʯʠʩʝʣʴʥʽʩʪʴ ʚʽʜ 23,3 ʜʦ 312,8 ʤʣʥ. ʢʣ/ʣ, ʘ ʙʽʦʤʘʩʘ ʟʤʽʥʶʚʘʣʘʩʴ ʫ 

ʤʝʞʘʭ 4,99ï39,95 ʤʛ/ʣ. ʗʢ ʽ ʦʟʝʨʦ ʏʘʡʢʘ, ʜʘʥʘ ʚʦʜʦʡʤʘ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ 

ʥʘʷʚʥʽʩʪʶ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʠʜʽʚ-ʽʥʜʠʢʘʪʦʨʽʚ ʩʘʧʨʦʙʥʦʩʪʽ, ʧʦʢʘʟʥʠʢʽʚ ʨ-Ŭ - 

ʩʘʧʨʦʙʥʦʾ ʟʦʥʠ (ʧʝʨʝʭʽʜʥʦʾ ʚʽʜ ʧʦʣʽʩʘʧʨʦʙʥʦʾ ʟʦʥʠ (çʙʨʫʜʥʽè) ʪʘ Ŭ-

ʤʝʟʦʩʘʧʨʦʙʥʦʾ ʟʦʥʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʦʨʛʘʥʽʯʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʦʟʝʨʘ. 

ʈʽʯʢʘ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ. ɺʽʜʙʽʨ ʧʨʦʙ ʧʨʦʚʦʜʠʚʩʷ ʟ ʨʽʟʥʠʭ ʜʽʣʷʥʦʢ 

ʙʘʩʝʡʥʫ ʉʽʚʝʨʩʴʢʦʛʦ ɼʦʥʮʷ (ʩʤʪ. ʏʝʨʚʦʥʠʡ ɼʦʥʝʮʴ ʪʘ ʩ.  ʏʝʨʢʘʩʴʢʠʡ 

ɹʠʰʢʠʥ). ɸʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʚʦʜʦʨʦʩʪʝʚʘ ʬʣʦʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʨʝʚʘʞʥʦ 

ʜʽʘʪʦʤʦʚʠʤʠ, ʩʠʥʴʦ-ʟʝʣʝʥʠʤʠ ʪʘ ʟʝʣʝʥʠʤʠ.  

ʌʽʪʦʧʣʘʥʢʪʦʥ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʩʝʟʦʥʫ 

ʩʢʣʘʜʘʚʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʟ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʜʽʘʪʦʤʦʚʠʭ ʚʦʜʦʨʦʩʪʝʡ, ʪʘ ʟʝʣʝʥʠʭ 

ʧʨʦʪʦʢʦʢʦʚʠʭ. ʅʘ ʧʦʯʘʪʢʫ ʣʽʪʥʴʦʛʦ ʩʝʟʦʥʫ ʤʽʥʽʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ 
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ʪʘ ʙʽʦʤʘʩʠ ʧʣʘʥʢʪʦʥʥʠʭ ʚʦʜʦʨʦʩʪʝʡ ʚʽʜʤʽʯʘʣʠʩʷ ʫ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʙʽʣʷ 

ʩʤʪ. ʏʝʨʚʦʥʠʡ ɼʦʥʝʮʴ (ʯʠʩʝʣʴʥʽʩʪʴ 0,433 ʤʣʥ. ʢʣ/ʜʤ3; ʙʽʦʤʘʩʘ 0,126 ʤʛ/ʜʤ3), 

ʘ ʤʘʢʩʠʤʘʣʴʥʝ ʙʽʣʷ  ʩ. ʏʝʨʢʘʩʴʢʠʡ ɹʠʰʢʠʥ (13,61 ʤʣʥ. ʢʣ/ʜʤ3; 1,01 ʤʛ/ʜʤ3). 

ɹʫʣʘ ʚʽʜʤʽʯʝʥʘ ʧʨʠʩʫʪʥʽʩʪʴ 3-ʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨ-Ŭ ï ʩʘʧʨʦʙʥʦʾ ʟʦʥʠ 

(ʧʝʨʝʭʽʜʥʦʾ ʚʽʜ ʧʦʣʽʩʘʧʨʦʙʥʦʾ ʟʦʥʠ (çʙʨʫʜʥʽè) ʜʦ Ŭ-ʤʝʟʦʩʘʧʨʦʙʥʦʾ ʟʦʥʠ 

(çʟʘʙʨʫʜʥʝʥʽè) ʟ ʚʽʜʜʽʣʫ ɽʚʛʣʝʥʦʚʽ ʙʽʣʷ ʩ. ʏʝʨʢʘʩʴʢʠʡ ɹʠʰʢʠʥ, ʱʦ ʚʢʘʟʫʻ ʥʘ 

ʪʝʥʜʝʥʮʽʾ ʜʦ ʟʘʙʨʫʜʥʝʥʥʷ. 

ʋ ʣʽʪʥʽʭ ʧʨʦʙʘʭ ʧʝʨʝʚʘʞʘʣʠ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʨʽʯʢʦʚʦʛʦ ʬʽʪʦʧʣʘʥʢʪʦʥʫ 

ʜʽʘʪʦʤʦʚʽ, ʜʝʱʦ ʥʠʞʯʽ ʧʦʢʘʟʥʠʢʠ ʙʽʦʤʘʩʠ ʤʘʣʠ ʧʨʝʜʩʪʘʚʥʠʢʠ ʽʥʰʠʭ ʚʽʜʜʽʣʽʚ: 

ʙʽʣʷ ʩʤʪ. ʏʝʨʚʦʥʠʡ ɼʦʥʝʮʴ ï Melosira varians Ag., Cocconeis placentula Ehr. 

(ʜʽʘʪʦʤʦʚʽ), Microcystis aeruginosa, Oscillatoria planctonica (ʩʠʥʴʦʟʝʣʝʥʽ), 

Chrysococcus rufescens (ʟʦʣʦʪʠʩʪʽ), Peridinium cinctum (ʜʠʥʦʬʽʪʦʚʽ), 

Monoraphidium minutum (Nṡg.) Kom.-Legn. (ʟʝʣʝʥʽ); ʙʽʣʷ ʩ. ʏʝʨʢʘʩʴʢʠʡ 

ɹʠʰʢʠʥ ï Melosira varians, Stephanodiscus hantzschii, Cocconeis placentula 

(ʜʽʘʪʦʤʦʚʽ), Oscillatoria limnetica, O. ʘgardii, Microcystis aeruginosa 

(ʩʠʥʴʦʟʝʣʝʥʽ), Kirchneriella lunaris (Kirchn.) Mob., Scenedesmus costatus 

Schmidle, Chlorococcum infusionum (Schrṡnk) Menegh. (ʟʝʣʝʥʽ), Peridinium 

cinctum (ʜʠʥʦʬʽʪʦʚʽ), Chrysococcus rufescens (ʟʦʣʦʪʠʩʪʽ). ɿʛʽʜʥʦ ʟ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʩʪʫʧʝʥʽʚ çʮʚʽʪʽʥʥʷè ʚʦʜʠ ʧʦʢʘʟʥʠʢʠ ʙʽʣʷ ʧʛʪ. ʏʝʨʚʦʥʠʡ 

ɼʦʥʝʮʴ (1,18 ʤʛ/ʣ) ʚʽʜʧʦʚʽʜʘʣʠ çʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʤ ʢʦʥʮʝʥʪʨʘʮʽʷʤ, ʷʢʽ 

ʚʠʢʣʠʢʘʶʪʴ ʜʝʷʢʝ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠè (1ï4 ʤʛ/ʣ) [104].  

ʋ ʦʩʽʥʥʽʡ ʧʝʨʽʦʜ ʚ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ʧʣʘʥʢʪʦʥʥʠʭ ʚʦʜʦʨʦʩʪʝʡ ʫ 

ʜʦʩʣʽʜʞʝʥʠʭ ʩʪʚʦʨʘʭ ʢʦʣʠʚʘʣʘʩʷ ʚʽʜ 31ï38. ʋ 2-ʭ ʧʫʥʢʪʘʭ ʚʽʜʙʦʨʫ ʥʘ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʜʦ ʩʢʣʘʜʫ ʧʨʦʚʽʜʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚʠʜʽʚ ʬʽʪʦʧʣʘʥʢʪʦʥʫ 

ʚʭʦʜʠʣʠ Microcystis aeruginosa K¿tz. em. Elenk. ʽ Oscillatoria agardii Gom. 

(ʩʠʥʴʦʟʝʣʝʥʽ). ɺʦʜʘ 2-ʭ ʩʪʚʦʨʽʚ ʥʘ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ 

ʥʠʟʴʢʠʤ ʨʦʟʚʠʪʢʦʤ ʬʽʪʦʧʣʘʥʢʪʦʥʫ (ʯʠʩʝʣʴʥʽʩʪʴ 8,81ï12,17 ʤʣʥ. ʢʣ/ʣ; ʙʽʦʤʘʩʘ 

0,412ï1,13 ʤʛ/ʣ; ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ʫ ʩʪʚʦʨʽ 31ï38). ɿʛʽʜʥʦ ʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ 

ʩʪʫʧʝʥʽʚ çʮʚʽʪʽʥʥʷè ʚʦʜʠ ʥʘʡʥʠʞʯʽ ʟ ʦʪʨʠʤʘʥʠʭ ʟʥʘʯʝʥʴ ʙʽʦʤʘʩʠ 

ʬʽʪʦʧʣʘʥʢʪʦʥʫ ʫ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʙʽʣʷ ʩ. ʏʝʨʢʘʩʴʢʠʡ ɹʠʰʢʠʥ 
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(0,637 ʤʛ/ʣ), ʱʦ ʚʽʜʧʦʚʽʜʘ ̒çʝʢʦʣʦʛʽʯʥʦ ʥʝʰʢʽʜʣʠʚʠʤ ʢʦʥʮʝʥʪʨʘʮʽʷʤè (ʤʝʥʰʝ 

1 ʤʛ/ʣ3) ʽ ɯ (ʧʦʯʘʪʢʦʚʦʤʫ ï ʤʝʥʰʝ 1 ʤʛ/ʣ) ʩʪʫʧʝʥʶ ʮʚʽʪʽʥʥʷ ʚʦʜʠ; ʧʦʢʘʟʥʠʢ ʫ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʙʽʣʷ ʩʤʪ. ʏʝʨʚʦʥʠʡ ɼʦʥʝʮʴ (1,94 ʤʛ/ʣ) ʚʽʜʧʦʚʽʜʘʻ 

çʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʤ ʢʦʥʮʝʥʪʨʘʮʽʷʤ, ʷʢʽ ʚʠʢʣʠʢʘʶʪʴ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ 

ʚʦʜʠè. 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʚ, ʱʦ ʜʣʷ 

ʬʽʪʦʧʣʘʥʢʪʦʥʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʦʜʥʠʭ ʦʙô̒ ʢʪʽʚ ʭʘʨʘʢʪʝʨʥʘ ʚʠʩʦʢʘ ʚʠʜʦʚʘ 

ʨʦʟʤʘʾʪʽʩʪʴ, ʱʦ ʦʙʫʤʦʚʣʝʥʘ ʷʢʽʩʥʠʤ ʩʢʣʘʜʦʤ ʜʽʘʪʦʤʦʚʠʭ, ʜʝ ʜʦʤʽʥʘʥʪʘʤʠ 

ʚʠʩʪʫʧʘʣʠ ʝʚʛʣʝʥʦʚʽ ʚʦʜʦʨʦʩʪʽ. ʄʘʢʩʠʤʘʣʴʥʽ ʚʝʣʠʯʠʥʠ ʙʽʦʤʘʩʠ ʚʽʜʟʥʘʯʝʥʽ ʚ 

ʦʟ. ʏʘʡʢʘ ʪʘ ʦʟ. ʃʠʯʦʚʦʤʫ ʟʘ ʨʘʭʫʥʦʢ ʩʠʥʴʦ-ʟʝʣʝʥʠʭ ʚʦʜʦʨʦʩʪʝʡ. 

 

ɹʽʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʦʦʧʣʘʥʢʪʦʥʫ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ 

ʜʽʣʷʥʢʠ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ. 

ɿʦʦʧʣʘʥʢʪʦʥ ʻ ʦʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʝʢʦʩʠʩʪʝʤʠ ʚʦʜʦʡʤ, ʱʦ 

ʩʣʫʛʫʻ ʯʫʪʣʠʚʠʤ ʽʥʜʠʢʘʪʦʨʦʤ ʷʢʦʩʪʽ ʚʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʽʜʽʛʨʘʻ ʟʥʘʯʥʫ 

ʨʦʣʴ ʫ ʧʨʦʮʝʩʘʭ ʩʘʤʦʦʯʠʱʝʥʥʷ ʪʘ ʙʽʦʣʦʛʽʯʥʽʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪ,̔ ʚ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʽ ʝʥʝʨʛʽʾ, ʘ ʪʘʢʦʞ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ 

ʯʘʩʪʠʥʦʶ ʢʦʨʤʦʚʦʾ ʙʘʟʠ ʤʦʣʦʜʽ ʪʘ ʧʣʘʥʢʪʦʥʦʾʜʥʠʭ ʨʠʙ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ, 

ʚʠʥʠʢʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʪʨʫʢʪʫʨʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ 

ʟʦʦʧʣʘʥʢʪʦʥʥʦʛʦ ʫʛʨʫʧʦʚʘʥʥʷ ʪʘ ʚʠʷʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ 

ʬʦʨʤʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʧʦʩʠʣʝʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʪʠʩʢʫ. 

ɿʥʘʯʝʥʥʷ ʟʦʦʧʣʘʥʢʪʦʥʫ ʷʢ ʙʽʦʽʥʜʠʢʘʪʦʨʘ ʷʢʦʩʪʽ ʚʦʜʠ ʟʫʤʦʚʣʝʥʝ 

ʚʠʩʦʢʦʶ ʯʫʪʣʠʚʽʩʪʶ ʫʛʨʫʧʦʚʘʥʥʷ ʽ ʦʢʨʝʤʠʭ ʡʦʛʦ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʜʦ ʟʤʽʥʠ 

ʯʠʥʥʠʢʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʚ ʪʦʤʫ ʯʠʩʣ ̔ ʜʦ ʨʽʟʥʦʛʦ ʨʦʜʫ 

ʟʘʙʨʫʜʥʝʥʥʷ (ʭʽʤʽʯʥʦʛʦ, ʪʝʨʤʽʯʥʦʛʦ, ʙʽʦʣʦʛʽʯʥʦʛʦ, ʨʘʜʽʘʮʽʡʥʦʛʦ). ʇʨʠ ʮʴʦʤʫ 

ʨʝʘʢʮʽʾ ʟʦʦʧʣʘʥʢʪʦʥʫ ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʧʨʠʨʦʜʠ ʟʘʙʨʫʜʥʝʥʥʷ, ʥʝʩʧʝʮʠʬʽʯʥʽ, 

ʩʪʝʨʝʦʪʠʧʥʽ, ʽ ʚʠʨʘʞʘʶʪʴʩʷ ʚ ʧʝʚʥʽʡ ʟʤʽʥʽ, ʥʘʩʘʤʧʝʨʝʜ, ʩʪʨʫʢʪʫʨʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ: ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ, ʢʦʤʧʣʝʢʩʫ ʜʦʤʽʥʘʥʪʽʚ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʛʨʫʧ, 

ʪʨʦʬʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʽʥ. ʂʨʽʤ ʪʦʛʦ, ʦʨʛʘʥʽʟʤʠ 

ʟʦʦʧʣʘʥʢʪʦʥʫ ʟʘʚʜʷʢʠ ʩʚʦʾʤ ʙʽʦʣʦʛʽʯʥʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ ʰʚʠʜʢʦ ʨʦʟʚʠʚʘʶʪʴʩʷ 
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(ʦʩʦʙʣʠʚʦ ʢʦʣʦʚʝʨʪʢʠ), ʱʦ ʟʤʝʥʰʫʻ ʯʘʩ ʚʽʜʛʫʢʫ ʥʘ ʟʤʽʥʫ ʯʠʥʥʠʢʽʚ 

ʩʝʨʝʜʦʚʠʱʘ ʽ, ʚ ʪʦʡ ʞʝ ʯʘʩ, ʪʨʠʚʘʣʽʩʪʴ ʾʭ ʞʠʪʪʷ ʜʦʩʠʪʴ ʚʝʣʠʢʘ (ʙʽʣʷ ʤʽʩʷʮʷ), 

ʱʦ ʜʦʟʚʦʣʷʻ ʾʤ ʥʘʛʨʦʤʘʜʞʫʚʘʪʠ ʽ ʚʽʜʦʙʨʘʞʘʪʠ ʩʫʤʘʨʥʠʡ ʭʘʨʘʢʪʝʨ ʟʤʽʥ ʚ 

ʝʢʦʩʠʩʪʝʤʽ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʟʦʦʧʣʘʥʢʪʦʥ ʚʽʜʦʙʨʘʞʘʻ ʥʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ 

ʙʽʦʪʦʧʫ ʯʠʥʥʠʢʠ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʷʢ ʜʦʩʠʪʴ ʚʠʩʦʢʦʦʨʛʘʥʽʟʦʚʘʥʽ ʪʚʘʨʠʥʥʽ 

ʦʨʛʘʥʽʟʤʠ (ʨʘʢʦʧʦʜʽʙʥʽ) ʤʝʥʰʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭ ʢʦʣʠʚʘʥʴ, ʷʢ, ʥʘʧʨʠʢʣʘʜ, 

ʬʽʪʦʧʣʘʥʢʪʦʥ ʘʙʦ ʛʽʜʨʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ [105ï107].  

ʆʩʥʦʚʦʶ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʦʦʧʣʘʥʢʪʦʥʥʦʛʦ ʫʛʨʫʧʦʚʘʥʥʷ ʦʟʝʨ ʩʪʘʣʠ 

ʜʘʥʽ ʘʨʭʽʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ [108ï110]. ɻʽʜʨʦʙʽʦʣʦʛʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʪʘ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʧʨʦʚʦʜʠʣʠ ʟ 

ʤʝʪʦʶ ʟôʷʩʫʚʘʥʥʷ ʾʭ ʩʫʯʘʩʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʪʘ ʚʠʟʥʘʯʝʥʥʷ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʩʘʤʦʦʯʠʱʝʥʥʷ ʚ ʦʟʝʨʘʭ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʟʘʜʘʯʽ 

ʙʫʣʠ ʧʦʩʪʘʚʣʝʥʽ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: ʚʠʚʯʝʥʥʷ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ 

ʟʦʦʧʣʘʥʢʪʦʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʛʽʜʨʦʙʽʦʥʪʽʚ ʚ ʧʫʥʢʪʘʭ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʫ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʦʟʚʠʪʢʫ 

ʟʦʦʧʣʘʥʢʪʦʥʫ ʾʭ ʯʠʩʝʣʴʥʦʩʪʽ, ʙʽʦʤʘʩʠ, ʘ ʪʘʢʦʞ ʽʥʜʝʢʩʫ ʐʝʥʥʦʥʘ ʪʘ ʽʥʜʝʢʩʫ 

ʩʘʧʨʦʙʥʦʩʪʽ. ʅʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʥʜʘʨʪʥʠʭ 

ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʠʢ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʜʽʣʷʥʢʠ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ (ʩʤʪ. ʏʝʨʚʦʥʠʡ ɼʦʥʝʮʴ ʪʘ ʩ.  ʏʝʨʢʘʩʴʢʠʡ ɹʠʰʢʠʥ) ʪʘ 

ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ.  

ɺʠʙʽʨ ʩʪʘʥʮʽʡ ʧʨʦʚʦʜʠʚʩʷ ʟ ʦʛʣʷʜʫ ʥʘ ʛʽʜʨʦʤʦʨʬʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ. ɼʦʩʣʽʜʞʝʥʥʷ ʟʦʦʧʣʘʥʢʪʦʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʧʨʦʚʦʜʠʣʠ ʚ 9 

ʧʫʥʢʪʘʭ, ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʚʦʜʦʡʤ ʟ ʨʽʟʥʠʤ ʛʽʜʨʦʣʦʛʽʯʥʠʤ ʨʝʞʠʤʦʤ ʟ ʥʠʭ: ʚ 

ʨʯ̔ʮʽ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʙʽʣʷ ʩʝʣ. ʏʝʨʢʘʩʴʢʠʡ ɹʠʰʢʠʥ, ʽ ʙʽʣʷ ʩʤʪ. ï ʏʝʨʚʦʥʠʡ 

ɼʦʥʝʮʴ, ʘ ʪʘʢʦʞ ʚ ʦʟʝʨʽ ɹʦʨʦʚʝ, ʦʟʝʨʘʭ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ: ʉʫʭʠʡ ʃʠʤʘʥ, 

ʂʦʤʠʰʫʚʘʪʝ, ʏʘʡʢʘ (ʫ ʤʽʩʮʽ ʦʙôʻʜʥʘʥʦʛʦ ʩʪʦʢʫ ʪʘ ʫ ʨʘʡʦʥʽ ʥʘʩʦʩʥʦʾ ʩʪʘʥʮʽʾ) 

ʪʘ ʃʠʯʦʚʝ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚ ʨʽʟʥʽ ʧʦʨʠ ʨʦʢʫ: ʚʝʩʥʦʶ, ʣʽʪʦʤ ʪʘ 

ʚʦʩʝʥʠ. 

ɸʚʪʦʨʦʤ ʧʨʦʚʝʜʝʥʦ ʫʟʘʛʘʣʴʥʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʪʘ ʨʦʟʨʘʭʫʥʦʢ ʩʘʧʨʦʙʥʦʩʪʽ 

ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʙʨʦʙʢʠ ʧʨʦʙ. ʉʧʦʩʦʙʠ ʚʽʜʙʦʨʫ ʟʦʦʧʣʘʥʢʪʦʥʥʠʭ ʧʨʦʙ ʽ 
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ʤʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʦʧʠʩʘʥʦ ʫ ʨʦʟʜʽʣʽ ɯɯ. ʇʦʢʘʟʥʠʢʠ ʯʠʩʝʣʴʥʦʩʪʽ ʪʘ ʙʽʦʤʘʩʠ 

ʪʘ ʟʫʩʪʨʽʯʘʣʴʥʽʩʪʴ ʦʩʥʦʚʥʠʭ ʚʠʜʽʚ ʟʦʦʧʣʘʥʢʪʦʥʫ ʥʘʚʝʜʝʥʦ ʫ ʜʦʜʘʪʢʫ ɺ.  

ʆʟʝʨʦ ʂʦʤʠʰʫʚʘʪʝ. ɿʦʦʧʣʘʥʢʪʦʥ ʦʟʝʨʘ ʂʦʤʠʰʫʚʘʪʝ ʥʘʡʙʽʣʴʰ ʙʽʜʥʠʡ 

ʟʘ ʚʠʜʦʚʠʤ ʩʢʣʘʜʦʤ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʦʟʝʨʘʤʠ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ, ʱʦ 

ʦʙʫʤʦʚʣʝʥʦ ʡʦʛʦ ʛʽʜʨʦʣʦʛʽʯʥʠʤʠ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ. 

ʇʦʢʘʟʥʠʢʠ ʯʠʩʝʣʴʥʦʩʪʽ ʢʦʣʠʚʘʶʪʴʩʷ ʚʽʜ 375 ʜʦ 2800 ʝʢʟ./ʤ3 ʪʘ ʙʽʦʤʘʩʠ ʚʽʜ  0,2 

ʛ/ʤ3 ʜʦ 35,4  ʤʛ/ʤ3. ɼʦʤʽʥʫʶʯʦʶ ʛʨʫʧʦʶ ʷʢ ʟʘ ʯʠʩʝʣʴʥʽʩʪʶ ʪʘʢ ʽ ʟʘ ʙʽʦʤʘʩʦʶ 

ʥʘ ʧʨʦʪʷʟʽ ʨʦʢʫ ʻ Copepoda ʪʘ Sarcomastigophor. ɿʘ ʧʦʢʘʟʥʠʢʘʤʠ ʩʘʧʨʦʙʥʦʩʪʽ 

ʪʘ ʪʨʦʬʽʾ ʚʦʜʦʡʤʠʱʝ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʤʝʟʦʪʨʦʬʥʠʭ ʚʦʜ ɓ-ʤʝʟʦʩʘʧʨʦʙʥʦʾ ʟʦʥʠ. 

ʆʟʝʨʦ ʏʘʡʢʘ. ʈʦʟʚʠʪʦʢ ʟʦʦʧʣʘʥʢʪʦʥʫ ʚ ʦʟʝʨʽ ʏʘʡʢʘ ʟʘ ʯʠʩʝʣʴʥʽʩʪʶ 

ʩʢʣʘʜʘʻ ʚʽʜ 100 ʜʦ 4770 ʝʢʟ./ʤ3 ʪʘ ʙʽʦʤʘʩʦʶ ʚʽʜ 0,08 ʛ/ʤ3 ʜʦ 66,1 ʤʛ/ʤ3. 

ɼʦʤʽʥʫʶʯʦʶ ʛʨʫʧʦʶ ʷʢ ʟʘ ʯʠʩʝʣʴʥʽʩʪʶ ʪʘʢ ʽ ʟʘ ʙʽʦʤʘʩʦʶ ʧʨʦʪʷʛʦʤ ʨʦʢʫ ʻ 

Copepoda ʪʘ Rotatoria.  

ɼʽʷ ʪʝʭʥʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ (ʩʢʠʜʘʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ), ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʩʪʨʫʢʪʫʨʥʽ ʪʘ ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʟʦʦʧʣʘʥʢʪʦʥʥʦʛʦ ʫʛʨʫʧʦʚʘʥʥʷ, 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʚ ʨʘʡʦʥʽ ʪʨʘʥʟʠʪʫ ʩʪʽʯʥʠʭ ʚʦʜ. ʎʝ ʧʨʦʷʚʣʷʻʪʴʩʷ 

ʰʣʷʭʦʤ ʟʥʠʞʝʥʥʷʤ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʩʘʤʦʦʯʠʱʝʥʥʷ ʚʽʜʥʦʩʥʦ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʦʟʝʨʘ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʘʣʽʟʫʶʯʠ ʝʢʦʩʠʩʪʝʤʫ ʦʟ. ʏʘʡʢʘ ʟʘ ʟʦʦʧʣʘʥʢʪʦʥʥʠʤ 

ʩʧʽʚʪʦʚʘʨʠʩʪʚʦʤ, ʤʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʾʾ ʩʪʘʥ ʥʝ ʦʜʥʦʨʽʜʥʠʡ ʽ ʚʽʜʨʽʟʥʷʻʪʴʩʷ 

ʥʘ ʨʽʟʥʠʭ ʜʽʣʷʥʢʘʭ ʦʟʝʨʘ. ʎʝ ʩʪʚʦʨʶʻ ʨʽʟʥʦʤʘʥʽʪʥʽ ʫʤʦʚʠ ʩʘʧʨʦʙʥʦʩʪʽ: ʚʽʜ 

ʧʦʤʽʨʥʦ ʟʘʙʨʫʜʥʝʥʠʭ ï ʜʦ ʙʨʫʜʥʠʭ.  

ʆʟʝʨʦ ʃʠʯʦʚʝ. ɸʥʘʣʽʟʫʶʯʠ ʩʪʨʫʢʪʫʨʫ ʟʦʦʧʣʘʥʢʪʦʥʫ ʦʟʝʨʘ ʃʠʯʦʚʦʛʦ 

ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʜʦʤʽʥʫʶʯʠʤʠ ʚʠʜʘʤʠ ʻ ʢʦʣʦʚʝʨʪʢʠ Brachionus calyciflorus, 

Filinia longiseta, Asplanchna priodonta ʪʘ Synchaetidae. ʋ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ 

ʦʟʝʨʘ, ʧʦʨʽʚʥʷʥʦ ʟ ʚʝʨʭʽʚôʷʤ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʙʽʣʴʰʝ ʨʽʟʥʦʤʘʥʽʪʪʷ 

ʛʽʣʣʷʩʪʦʚʫʩʠʭ ʬʽʣʴʪʨʘʪʦʨʽʚ, ʦʩʦʙʣʠʚʦ ʚ ʣʽʪʦʨʘʣʴʥʽʡ ʟʦʥʽ. ʊʫʪ ʜʦʤʽʥʫʶʪʴ 

Chydoridae ʪʘ Bosmina longirostris.  

ɿʘ ʚʝʩʴ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʴ 2016ï2018 ʨʨ. ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʽ ʚʠʟʥʘʯʝʥʦ 48 

ʚʠʜʽʚ ʛʽʜʨʦʙʽʦʥʪʽʚ , ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 5 ʪʘʢʩʦʥʦʤʽʯʥʠʭ ʛʨʫʧ (ʨʠʩ. 3.11ï3.12) ʟ 
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ʥʠʭ: Roratoria ï 25 ʚʠʜʠ, Cladocera ï 9 ʪʘ Copepoda ï 6 ʚʠʜʽʚ, 

Sarcomastigophora ï 5 ʚʠʜʽʚ, Ciliophora ï 3 ʚʠʜʠ. 

 

 

ʈʠʩʫʥʦʢ 3.11 - ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʩʥʦʚʥʠʭ ʪʘʢʩʦʥʦʤʽʯʥʠʭ ʛʨʫʧ ʟʦʦʧʣʘʥʢʪʦʥʫ 

ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʟʘ ʩʝʨʝʜʥʴʦʨʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʯʠʩʝʣʴʥʦʩʪʽ 

 

 

ʈʠʩʫʥʦʢ 3.12 - ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʩʥʦʚʥʠʭ ʪʘʢʩʦʥʦʤʽʯʥʠʭ ʛʨʫʧ ʟʦʦʧʣʘʥʢʪʦʥʫ 

ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʟʘ ʩʝʨʝʜʥʴʦʨʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʙʽʦʤʘʩʠ 

 



116 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʥʘʡʙʽʣʴʰʝ ʚʠʜʦʚʝ ʨʟ̔ʥʦʤʘʥʽʪʪʷ 

ʪʘ ʚʠʨʽʚʥʝʥʽʩʪʴ ʩʪʨʫʢʪʫʨʠ ʟʦʦʧʣʘʥʢʪʦʥʥʦʛʦ ʙʽʦʮʝʥʦʟʫ ʤʘʻ ʦʟʝʨʦ ʃʠʯʦʚʝ. 

ʅʘʡʥʠʞʯʽ ʧʦʢʘʟʥʠʢʠ ʚʽʜʤʽʯʘʣʠʩʴ ʚ ʦʟʝʨʽ ʂʦʤʠʰʫʚʘʪʝ. ʆʩʢʽʣʴʢʠ ʂʦʤʠʰʫʚʘʪʝ 

ʤʘʡʞʝ ʚʩʝ ʟʘʨʦʩʣʦ ɺɺʈ ʽ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʩʪʘʜʽʾ ʟʘʪʦʨʬʦʚʫʚʘʥʥʷ, ʪʦ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʽ ʫʤʦʚʠ ʽ ʦʜʥʦʤʘʥʽʪʥʽʩʪʴ ʙ̔ ʦʪʦʧʫ ʥʝ ʩʧʨʠʷʶʪʴ ʚʠʩʦʢʦʤʫ 

ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʶ. 

ɺʠʷʚʣʝʥʥʷ ʫ ʚʠʜʦʚʦʤʫ ʩʢʣʘʜʽ ʟʦʦʧʣʘʥʢʪʦʥʫ ʽʥʜʠʢʘʪʦʨʥʠʭ ʚʠʜʽʚ-

ʩʘʧʨʦʙʽʦʥʪʽʚ ʜʦʟʚʦʣʠʣʦ ʦʮʽʥʠʪʠ ʩʪʫʧʽʥʴ ʦʨʛʘʥʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ ʘʙʦ 

ʩʘʧʨʦʙʥʽʩʪʴ. ʂʽʣʴʢʽʩʥʦʶ ʤʽʨʦʶ ʩʪʫʧʝʥʶ ʩʘʧʨʦʙʥʦʩʪʽ ʻ ʽʥʜʝʢʩ, ʷʢʠʡ 

ʨʦʟʨʘʭʦʚʘʥʦ ʟʘ ʤʝʪʦʜʦʤ ʇʘʥʪʣʝ ʽ ɹʫʢʢʘ. 

ɿʘʛʘʣʦʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʯʠ ʨʦʟʚʠʪʦʢ ʟʦʦʧʣʘʥʢʪʦʥʥʦʛʦ ʫʛʨʫʧʦʚʘʥʥʷ ʚ 

ʦʟʝʨʘʭ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʜʘʥʠʡ ʙʽʦʮʝʥʦʟ ʜʦʩʠʪʴ ʯʫʪʣʠʚʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʢʦʞʥʦʛʦ ʦʟʝʨʘ ʽ ʡʦʛʦ ʩʪʨʫʢʪʫʨʘ ʻ 

ʚʽʜʦʙʨʘʞʝʥʥʷʤ, ʷʢ ʛʽʜʨʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʦʞʥʦʛʦ ʚʦʜʦʡʤʠʱʘ, 

ʪʘʢ ʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ. 

 

ʄʦʥʽʪʦʨʠʥʛ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʩʪʘʥʫ ʙʘʢʪʝʨʽʦʧʣʘʥʢʪʦʥʫ. 

 

ʊʨʠʚʘʣʽ ʛʽʜʨʦʝʢʦʣʦʛʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʥʝʚʽʜô̒ ʤʥʦʶ ʯʘʩʪʠʥʦʶ ʷʢʠʭ ʻ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʜʦʟʚʦʣʷʶʪʴ ʚʽʜʨʽʟʥʠʪʠ ʮʠʢʣʽʯʥ̔ʩʪʴ ʧʨʠʨʦʜʥʠʭ 

ʧʨʦʮʝʩʽʚ ʫ ʚʦʜʥʽʡ ʝʢʦʩʠʩʪʝʤʽ ʚʽʜ ʟʤʽʥ, ʱʦ ʦʙʫʤʦʚʣʝʥʽ ʘʥʪʨʦʧʦʛʝʥʥʠʤ 

ʚʧʣʠʚʦʤ. ʇʽʜ ʯʘʩ ʚʠʟʥʘʯʝʥʥʽ ʜʦʧʫʩʪʠʤʦʾ ʤʽʨʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʧʨʠʨʦʜʥʽ ʝʢʦʩʠʩʪʝʤʠ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʨʝʘʢʮʽʶ ʥʝ ʪʽʣʴʢʠ ʤʘʢʨʦ, ʘʣʝ ʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʇʦʨʫʰʝʥʥʷ ʾʭ ʜʽ̫ʣʴʥʦʩʪʽ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʘʮʠʢʣʽʯʥʦʩʪʽ 

ʙʘʛʘʪʴʦʭ ʙʽʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʟʤʽʥʘʤ ʰʣʷʭʽʚ ʧʨʠʨʦʜʥʦʛʦ ʩʘʤʦʦʯʠʱʝʥʥʷ ʽ, ʚ 

ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ, ʜʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʟʨʠʚʫ. ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʧʣʠʚ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ 

ʚʦʜʥ̔ ʦʙôʻʢʪʠ, ʚʠʟʥʘʯʘʪʠ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʝʭʥʦʛʝʥʥʠʭ 

ʨʝʯʦʚʠʥ, ʪʝʥʜʝʥʮʽʾ ʾʭ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚ ʝʢʦʩʠʩʪʝʤʘʭ. 
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ʅʘʡʚʘʞʣʠʚʽʰʠʤ ʧʨʦʮʝʩʦʤ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʚʦʜʥʦʤʫ ʦʙôʻʢʪʽ, ʻ 

ʢʨʫʛʦʦʙʽʛ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʽ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ (ʚʫʛʣʝʮʶ, ʘʟʦʪʫ, ʩʽʨʢʠ, 

ʬʦʩʬʦʨʫ, ʟʘʣʽʟʘ, ʤʘʨʛʘʥʮʶ ʪʘ ʽʥ.), ʷʢʠʡ ʦʙʫʤʦʚʣʝʥʠʡ ʫ ʟʥʘʯʥʽʡ ʤʽʨʽ 

ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʶ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʆʨʛʘʥʽʯʥʘ ʨʝʯʦʚʠʥʘ ʫ ʚʦʜʥʦʤʫ ʦʙôʻʢʪʽ ʤʘʻ 

ʜʚʦʷʢʝ ʧʦʭʦʜʞʝʥʥʷ: ʘʣʣʦʭʪʦʥʥʘ ʦʨʛʘʥʽʯʥʘ ʨʝʯʦʚʠʥʘ ʪʘ ʘʚʪʦʭʪʦʥʥʘ ʦʨʛʘʥʽʯʥʘ 

ʨʝʯʦʚʠʥʘ. 

ʈʦʟʚʠʪʦʢ ʽ ʘʢʪʠʚʥʽʩʪʴ ʤʽʢʨʦʬʣʦʨʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʠʥʘʤʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ 

ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʤʽʞ ʚʽʜʢʣʘʜʘʤʠ ʜʥʘ ʽ ʚʦʜʷʥʦʶ ʪʦʚʱʝʶ. ɹʘʢʪʝʨʽʾ 

ʨʫʡʥʫʶʪʴ ʨʝʯʦʚʠʥʠ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (ʮʝʣʶʣʦʟʫ, ʭʽʪʠʥ, ʣʽʛʥʽʥ, 

ʚʫʛʣʝʚʦʜʠ, ʬʝʥʦʣʠ, ʩʤʦʣʠ, ʘʩʬʘʣʴʪʠ ʽ ʪ.ʜ.), ʘ ʪʘʢʦʞ ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʽ 

ʣʶʜʠʥʦʶ ʩʧʦʣʫʢʠ (ʢʩʝʥʦʙʽʦʪʠʢʠ ʨʽʟʥʦʛʦ ʭʽʤʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʉʇɸʈ, 

ʧʦʣʽʤʝʨʠ ʽ ʧʨʦʜʫʢʪʠ ʾʭ ʯʘʩʪʢʦʚʦʾ ʜʝʩʪʨʫʢʮʽʾ). ɿʘ ʫʤʦʚ ʥʘʜʣʠʰʢʫ ʚ 

ʟʦʚʥʽʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʩʧʝʮʠʬʽʯʥʠʭ ʨʝʯʦʚʠʥ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʙʘʛʘʯʝʥʥʷ 

ʩʝʨʝʜʦʚʠʱʘ ʪʠʤʠ ʙʘʢʪʝʨʽʷʤʠ, ʱʦ ʩʧʨʦʤʦʞʥʽ ʾʭ ʨʫʡʥʫʚʘʪʠ. ʅʘ ʮʴʦʤʫ 

ˇʨʫʥʪʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʢʪʝʨʽʡ ʜʣʷ ʽʥʜʠʢʘʮʽʾ ʧʝʚʥʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ. 

ʋ ʧʨʦʮʝʩʽ ʜʝʩʪʨʫʢʮʽʾ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʫʪʚʦʨʶʶʪʴ 

ʧʨʦʜʫʢʪʠ ʨʦʟʧʘʜʫ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʛʽʜʨʦʭʽʤʽʯʥʠʡ ʨʝʞʠʤ ʚʦʜʦʡʤʠ. 

ʉʧʦʞʠʚʘʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ ʢʠʩʥʶ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʡʦʛʦ ʜʝʬʽʮʠʪʫ, ʘ ʟʘ 

ʫʤʦʚ ʨʦʟʚʠʪʢʫ ʙʘʢʪʝʨʽʡ, ʫʪʚʦʨʶʻʪʴʩʷ ʩʽʨʢʦʚʦʜʝʥʴ. ɺʩʝ ʮʝ ʩʪʚʦʨʶʻ ʫʤʦʚʠ, 

ʥʝʩʧʨʠʷʪʣʠʚʽ ʜʣʷ ʨʦʟʚʠʪʢʫ ʽʥʰʠʭ ʛʨʫʧ ʛʽʜʨʦʙʽʦʥʪʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʝ ʤʘʶʯʠ 

ʫʷʚʣʝʥʥʷ ʧʨʦ ʢʽʣʴʢʽʩʥʠʡ ʨʦʟʚʠʪʦʢ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʤʽʢʨʦʬʣʦʨʠ ʚʦʜʦʡʤʠ, ʥʝ ʤʦʞʥʘ ʜʘʪʠ ʮʽʣʽʩʥʦʾ ʢʘʨʪʠʥʠ ʞʠʪʪʷ ʦʟʝʨʘ ʘʙʦ ʨʽʢʠ, ʽ 

ʙʘʛʘʪʦ ʷʚʠʱ, ʷʢʽ ʚʠʢʣʠʢʘʥʽ ʜʽʷʣʴʥʽʩʪʶ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʤʦʞʫʪʴ ʟʘʣʠʰʠʪʠʩʷ 

ʥʝʧʦʷʩʥʝʥʠʤʠ. 

ʋ 2017ï2018 ʨʨ. ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʩʘʥʽʪʘʨʥʦ-ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ 

ʧʨʦʙ ʚʦʜʠ ʟ ʨʽʟʥʠʭ ʜʽʣʷʥʦʢ ʙʘʩʝʡʥʫ ʉʽʚʝʨʩʴʢʦʛʦ ɼʦʥʮʷ (ʩʤʪ. ʏʝʨʚʦʥʠʡ 

ɼʦʥʝʮʴ, ʩ.  ʏʝʨʢʘʩʴʢʠʡ ɹʠʰʢʠʥ) ʪʘ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ (ʂʦʤʠʰʫʚʘʪʝ, 

ʏʘʡʢʘ, ʃʠʯʦʚʝ). ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʩʘʥʽʪʘʨʥʦ-ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʧʨʦʚʝʜʝʥʦ ʚʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʤʽʢʨʦʙʥʦʛʦ 
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ʯʠʩʣʘ, ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʙʘʢʪʝʨʽʾ ʛʨʫʧʠ ʢʠʰʢʦʚʦʾ ʧʘʣʠʯʢʠ, ʢʦʣʽʬʘʛʠ ʪʘ 

ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʧʘʪʦʛʝʥʥʽ ʝʥʪʝʨʦʙʘʢʪʝʨʽʾ [111].  

ɼʣʷ ʦʮʽʥʢʠ ʩʘʥʽʪʘʨʥʦ-ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʦʜʥʠʭ 

ʦʙôʻʢʪʽʚ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʟʘʛʘʣʴʥʝ ʤʽʢʨʦʙʥʝ ʯʠʩʣʦ, ʙʘʢʪʝʨʽʾ ʛʨʫʧʠ ʢʠʰʢʦʚʦʾ 

ʧʘʣʠʯʢʠ, ʢʦʣʽʬʘʛʠ ʪʘ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʧʘʪʦʛʝʥʥʽ ʝʥʪʝʨʦʙʘʢʪʝʨʽʾ. ʊʘʢʦʞ 

ʘʥʘʣʽʟʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʟʘ ʽʥʪʝʛʨʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʭʽʤʽʯʥʦʛʦ 

ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ (ʍʉʂ) ʪʘ ʙʽʦʣʦʛʽʯʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ (ɹʉʂ5). ʇʨʦʙʠ 

ʚʦʜʠ ʟ ʦʙôʻʢʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʙʠʨʘʣʠ ʥʘʚʝʩʥʽ, ʫʣʽʪʢʫ ʪʘ ʚʦʩʝʥʠ. 

ʉʘʧʨʦʬʽʪʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʨʽʟʥʠʭ ʪʘʢʩʦʥʦʤʽʯʥʠʭ ʛʨʫʧ 

ʪʘ ʫʪʠʣʽʟʫʶʪʴ ʧʨʦʜʫʢʪʠ ʨʦʟʧʘʜʫ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʚʠʟʥʘʯʘʣʠ ʷʢ 

ʜʦʜʘʪʢʦʚʠʡ ʧʦʢʘʟʥʠʢ ʩʪʫʧʝʥʶ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʨʠʩ. 3.13).  

 

 

ʈʠʩʫʥʦʢ 3.13 ï ʏʠʩʣʦ ʩʘʧʨʦʬʽʪʥʠʭ ʙʘʢʪʝʨʽʡ 

(ʟʘʛʘʣʴʥʝ ʤʽʢʨʦʙʥʝ ʯʠʩʣʦ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ (22Ñ1) Áʉ ʪʘ (37Ñ1) Áʉ) 

 

ɿʄʏ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ʽʥʢʫʙʘʮʽʾ (37Ñ1) Áʉ ï ʮʝ ʽʥʜʠʢʘʪʦʨʥʘ ʛʨʫʧʘ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʤʽʩʪʠʪʴ ʘʣʣʦʭʪʦʥʥʫ ʤʽʢʨʦʬʣʦʨʫ, ʷʢʘ ʧʦʪʨʘʧʣʷʻ ʫ 

ʚʦʜʦʡʤʫ ʚ ʨʝʟʫʣʴʪʘʪʽ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʘʙʦ ʙʽʦʣʦʛʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ, 

ʧʝʨʝʚʘʞʥʦ ʬʝʢʘʣʴʥʦʛʦ. ɿʄʏ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ʽʥʢʫʙʘʮʽʾ (22Ñ1) Áʉ ï ʮʝ ʛʨʫʧʘ 
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ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʤʽʩʪʠʪʴ, ʦʢʨʽʤ ʤʽʢʨʦʬʣʦʨʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, 

ʧʨʠʨʦʜʥʫ ʤʽʢʨʦʬʣʦʨʫ ʮʽʻʾ ʚʦʜʦʡʤʠ ï ʘʚʪʦʭʪʦʥʥʫ (ʨʠʩ. 3.14). 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʘʤʦʦʯʠʱʝʥʥʷ ʚʦʜʥʦʛʦ ʦʙôʻʢʪʫ ʟʘ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʙʫʚ ʨʦʟʨʘʭʦʚʘʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʩʘʤʦʦʯʠʱʝʥʥʷ, 

ʷʢʠʡ ʚʠʨʘʞʘʻʪʴʩʷ ʫ ʚʽʜʥʦʰʝʥʥʽ ʢʽʣʴʢʦʩʪʽ ʘʚʪʦʭʪʦʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (ɿʄʏ 

22 Áʉ) ʜʦ ʢʽʣʴʢʦʩʪʽ ʘʣʣʦʭʪʦʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (ɿʄʏ 37 Áʉ). ʗʢʱʦ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʨʦʮʝʩʠ ʩʘʤʦʦʯʠʱʝʥʥʷ,  ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʥʘʙʣʠʞʘʻʪʴʩʷ 

ʜʦ 4-ʭ ʽ ʚʠʱʝ [112, 113]. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʘʙʣ. 3.10 ʪʘ 

3.11. 

 

ʊʘʙʣʠʮʷ 3.10 ï ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʤʽʢʨʦʙʥʦʛʦ ʯʠʩʣʘ 

ʩʘʧʨʦʬʽʪʥʠʭ ʙʘʢʪʝʨʽʡ ʚ ʦʟʝʨʘʭ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ 

ʇʫʥʢʪʠ 

ʚʽʜʙʦʨʫ 

ʧʨʦʙ 

ʏʠʩʣʦ ʩʘʧʨʦʬʽʪʥʠʭ ʙʘʢʪʝʨʽʡ, ʂʋʆ/ʩʤ3 ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʠʡ 

ʢʦʝʬʽʮʽʻʥʪ 

ʩʘʤʦʦʯʠʱʝʥʥʷ 

(ɿʄʏ 22Á/ɿʄʏ 

37Áʉ), ʦʜ 

ɸʚʪʦʭʪʦʥʥʘ 

ʤʽʢʨʦʬʣʦʨʘ 

ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ 

(22Ñ1)Áʉ 

ɸʣʣʦʭʪʦʥʥʘ 

ʤʽʢʨʦʬʣʦʨʘ 

ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ 

(37Ñ1)Áʉ 

ɺʝʩʥʘ ʃʽʪʦ ʆʩʽʥʴ ɺʝʩʥʘ ʃʽʪʦ ʆʩʽʥʴ ɺʝʩʥʘ ʃʽʪʦ ʆʩʽʥʴ 

ʦʟ. 

ʂʦʤʠʰʫʚʘʪʝ 
1944 20000 1650 1044 12000 580 1,9 1,6 2,8 

ʦʟ. ʏʘʡʢʘ 

(ʦʙôʻʜʥʘʥʠʡ 

ʩʪʽʢ) 

1072 29000 4680 762 14000 1300 1,4 2,1 3,6 

ʦʟ. ʏʘʡʢʘ  

(ʥʘʩʦʩʥʘ ʩʪ.) 
986 9000 1900 792 4000 528 1,2 2,3 3,6 

ʦʟ. ʃʠʯʦʚʝ 1196 16000 2800 748 9000 718 1,6 1,7 3,9 

ʨ. ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ  

(ʩ. ʏʝʨʢʘʩʴʢʠʡ 

ɹʠʰʢʠʥ) 

2980 18000 1560 2100 10000 890 1,4 1,8 1,7 

ʨ. ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ 

(ʩʤʪ. ʏʝʨʚʦʥʠʡ 

ɼʦʥʝʮʴ) 

1108 28000 1370 840 13000 110 1,3 2,2 4,4 

 

ɿ ʜʘʥʠʭ ʪʘʙʣʠʮʴ ʚʠʜʥʦ, ʱʦ ʟʘʛʘʣʴʥʝ ʤʽʢʨʦʙʥʝ ʯʠʩʣʦ, ʫ ʮʽʣʦʤʫ, 

ʚʽʜʧʦʚʽʜʘʻ ʱʽʣʴʥʦʩʪʽ ʩʘʧʨʦʬʽʪʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʣʷ ʜʦʩʣʽʜʞʝʥʠʭ ʩʝʟʦʥʽʚ.  
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ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʝʬʽʮʽʻʥʪ ʩʘʤʦʦʯʠʱʝʥʥʷ (ɿʄʏ 22 Áʉ/ɿʄʏ 37 Áʉ) ʜʣʷ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʨʦʙ ʚʦʜʠ ʦʟʝʨ ʪʘ  ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʥʘʚʝʩʥʽ ʪʘ ʚʣʽʪʢʫ 

ʜʦʩʠʪʴ ʥʠʟʴʢʠʡ ʙʦ ʟʥʘʭʦʜʠʚʩʷ ʫ ʤʝʞʘʭ 1,2ï2,3, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ. ʂʦʝʬʽʮʽʻʥʪ ʩʘʤʦʦʯʠʱʝʥʥʷ ʚ ʦʩʽʥʥʽʡ ʧʝʨʽʦʜ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʦʶ (6ï7) Áʉ. (ʪʘʙʣ. 3. 11) ʟʙʽʣʴʰʠʚʩʷ ʪʘ ʢʦʣʠʚʘʚʩʷ ʫ ʤʝʞʘʭ ʚʽʜ 3,6  

ʜʦ 4,4, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʨʠʨʦʜʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʚʦʜʠ ʦʟʝʨ 

ʏʘʡʢʘ, ʃʠʯʦʚʝ ʪʘ ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ (ʩʤʪ.  ʏʝʨʚʦʥʠʡ ɼʦʥʝʮʴ). ɺ 

ʦʩʽʥʥʽʡ ʧʝʨʽʦʜ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ (25ï29) Áʉ (ʪʘʙʣ. 3.11) 2018 ʨ. ʢʦʝʬʽʮʽʻʥʪ 

ʩʘʤʦʦʯʠʱʝʥʥʷ ʩʢʣʘʜʘʚ ʚʽʜ 1,4 ʜʦ 1,8, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʛʘʣʴʤʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ 

ʩʘʤʦʦʯʠʱʝʥʥʷ (ʨʠʩ. 3.14) [111].  
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ʈʠʩʫʥʦʢ 3.14 ï ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʩʘʤʦʦʯʠʱʝʥʥʷ ʜʦʩʣʽʜʞʝʥʠʭ ʚʦʜʥʠʭ 

ʦʙô̒ ʢʪʽʚ 

 

ʊʘʙʣʠʮʷ 3.11 ï ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ ʚ ʦʟʝʨʘʭ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʨʽʯʮʽ 

ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʟʘ ʧʝʨʽʦʜ ʚʽʜʙʦʨʫ ʧʨʦʙ. 

ʇʫʥʢʪʠ ʚʽʜʙʦʨʫ ʧʨʦʙ 
ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ, Áʉ 

ɺʝʩʥʘ ʃʽʪʦ ʆʩʽʥʴ 

ʦʟ. ʂʦʤʠʰʫʚʘʪʝ 15,4 28,6 21,30 

ʦʟ. ʏʘʡʢʘ (ʦʙôʻʜʥʘʥʠʡ ʩʪʽʢ) 16 25,5 20,8 

ʦʟ. ʏʘʡʢʘ (ʥʘʩʦʩʥʘ ʩʪ.) 15 29,5 21,6 

ʦʟ. ʃʠʯʦʚʝ 17 26,9 23,70 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ (ʩ. ʏʝʨʢʘʩʴʢʠʡ ɹʠʰʢʠʥ) 16,4 25,6 20,90 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ (ʩʤʪ. ɼʦʥʝʮʴ) 17,7 26,7 20,30 

 

ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʪʘʙʣ. 3.12, ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʨʷʜʽ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ 

ʟʥʘʯʝʥʥʷ ʍʉʂ ʪʘ ɹʉʂ5 ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʫ ʚʦʜʽ ʨʝʯʦʚʠʥ, ʷʢʽ 
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ʦʢʠʩʣʶʶʪʴʩʷ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʦʨʛʘʥʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ɺ ʦʟʝʨʘʭ ʃʠʤʘʥʩʴʢʦʾ 

ʛʨʫʧʠ ʚʽʜʤʽʯʝʥʽ ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ ɹʉʂ5 ʫ ʚʝʨʝʩʥʽ 2018 ʨ. ʱʦ, ʡʤʦʚʽʨʥʦ, 

ʧʦʚôʷʟʘʥʽ ʟ ʘʥʪʨʦʧʦʛʝʥʥʠʤ ʪʘ ʚʪʦʨʠʥʥʠʤ  ʟʘʙʨʫʜʥʝʥʥʷʤ ʫ ʥʘʩʣʽʜʦʢ 

ʝʚʪʨʦʬʽʢʘʮʽʾ  (çʮʚʽʪʽʥʥʷè) ʚʦʜʠ ʚ ʫʤʦʚʘʭ ʜʦʩʠʪʴ ʚʠʩʦʢʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʨʝʞʠʤʫ ï (20 ï 24) Áʉ.  

ɿʘ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʟʥʘʯʘʣʠ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ ʟʘ ʽʥʪʝʛʨʘʣʴʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʍʉʂ ʽ ɹʉʂ5. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʜʘʥʽ ʫ ʪʘʙʣ. 3.12. 

 

ʊʘʙʣʠʮʷ 3.12 ï ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʚ ʦʟʝʨʘʭ 

ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʨʽʯʮʽ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ (2017 ʪʘ 2018 ʨʨ.) 

ʇʫʥʢʪʠ ʚʽʜʙʦʨʫ 

ʧʨʦʙ 
ʂʠʩʝʥʴ, ʤʛʆ2/ʜʤ3 ɹʉʂ5, ʤʛʆ2/ʜʤ3 ʍʉʂ, ʤʛʆ/ʜʤ3 

 
ɺʝʩʥʘ  

 

ʃʽʪʦ 

 

ʆʩʽʥʴ 

 

ɺʝʩʥʘ  

 

ʃʽʪʦ 

 

ʆʩʽʥʴ 

 

ɺʝʩʥʘ  

 

ʃʽʪʦ 

 

ʆʩʽʥʴ 

 

ʦʟ. ʂʦʤʠʰʫʚʘʪʝ 6,4 15,9 9,8 1,6 2,35 9,84 60 116 119 

ʦʟ. ʏʘʡʢʘ 

(ʦʙôʻʜʥʘʥʠʡ 

ʩʪʽʢ) 

11,2 1,8 3,2 2,56 2,82 11,04 23 14 115 

ʦʟ. ʏʘʡʢʘ  

(ʥʘʩʦʩʥʘ 

ʩʪʘʥʮʽʷ) 

13,6 21,8 18,2 6,08 6,59 16,92 38 149 115 

ʦʟ. ʃʠʯʦʚʝ 10,1 2,2 13,9 4,64 6,9 18,72 36 154 119 

ʨ. ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ 

(ʩ. ʏʝʨʢʘʩʴʢʠʡ 

ɹʠʰʢʠʥ) 

8,8 4,6 3,2 1,44 5,64 6,24 52 30 23 

ʨ. ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ 

(ʩʤʪ. ʏʝʨʚʦʥʠʡ 

ɼʦʥʝʮʴ) 

6,8 5,8 2,7 1,44 1,88 1,68 10 43 52 

 

ʆʟʝʨʦ ʂʦʤʠʰʫʚʘʪʝ ʧʨʠʡʤʘʻ ʟʘʙʨʫʜʥʝʥʽ ʚʦʜʠ ʟ ʦʟ. ʉʚʽʪʣʠʯʥʝ, ʱʦ 

ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʟʦʥʽ ʽʥʪʝʥʩʠʚʥʦʛʦ ʧʨʠʩʘʜʠʙʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʮʴʦʤʫ ʻ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷʤ ʟʥʘʯʝʥʥʷ ʍʉʂ ʪʘ ʽʥʪʝʥʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʘʣʣʦʭʪʦʥʦʾ 

ʤʽʢʨʦʬʣʦʨʠ.  

ʆʪʨʠʤʘʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʩʘʤʦʦʯʠʱʝʥʥʷ (ɿʄʏ 22Á/ɿʄʏ 37 Áʉ) ʜʦʩʠʪʴ 

ʥʠʟʴʢʠʡ ʚ ʫʩʽ ʜʦʩʣʽʜʞʝʥʽ ʩʝʟʦʥʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ 
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ʩʘʤʦʦʯʠʱʝʥʥʷ ʚʦʜʠ ʩʘʧʨʦʬʽʪʥʠʤʠ ʙʘʢʪʝʨʽʷʤʠ. ʎʝ ʢʦʨʝʩʧʦʥʜʫʻʪʴʩʷ ʟ ʜʘʥʠʤʠ 

ʪʘʙʣ. 3.12 ï ʟʘ ʥʘʷʚʥʦʩʪʽ ʫ ʚʦʜʽ ʚʠʩʦʢʠʭ ʟʥʘʯʝʥʴ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ, 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʘʣʣʦʭʪʦʥʥʦʾ ʤʽʢʨʦʬʣʦʨʠ, ʷʢ ʥʘʩʣʽʜʦʢ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ (ʧʨʠʡʤʘʥʥʷ ʩʪʦʢʫ ʟ ʚʠʱʝ ʨʦʟʪʘʰʦʚʘʥʠʭ ʦʟʝʨ), 

ʧʨʦʚʝʜʝʥʥʷ ʤʝʣʽʦʨʘʪʠʚʥʠʭ ʨʦʙʽʪ ʪʘ ʧʦʩʪʫʧʦʚʠʤ ʦʙʤʽʣʽʥʥʷʤ ʮʴʦʛʦ ʦʟʝʨʘ. 

ʆʟʝʨʦ ʏʘʡʢʘ ʟʘʟʥʘʻ ʥʘʡʙʽʣʴʰʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʪʠʩʢʫ, ʪʘʢ ʷʢ ʦʟʝʨʦ 

ʧʨʠʡʤʘʻ ʩʪʽʯʥʽ ʚʦʜʠ ʚʽʜ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ʪʘ ʚʽʜ ʜʨʝʥʘʞʥʦʛʦ ʢʘʥʘʣʫ 

ʟʦʣʦʚʽʜʚʘʣʫ. ʆʟʝʨʦ ʃʠʯʦʚʝ ʧʨʠʡʤʘʻ ʟʘʙʨʫʜʥʝʥʽ ʚʦʜʠ ʦʟ. ʏʘʡʢʘ.  

ʇʨʦʮʝʩʠ ʩʘʤʦʦʯʠʱʝʥʥʷ ʚ ʦʟʝʨʽ ʏʘʡʢʘ ʪʘ ʃʠʯʦʚʝ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʣʠʰʝ 

ʚʦʩʝʥʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ (6ï8) Áʉ. ʅʘʚʝʩʥʽ ʪʘ ʚʣʽʪʢʫ ʚʦʜʥʽ ʦʙôʻʢʪʠ ʥʝ 

ʩʧʨʘʚʣʷʣʠʩʷ ʟ ʘʥʪʨʦʧʦʛʝʥʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ (ʢʦʝʬʽʮʽʻʥʪ ʩʘʤʦʦʯʠʱʝʥʥʷ 

ʜʦʨʽʚʥʶʚʘʚ 1,2ï2,3), ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʧʨʠʡʤʘʥʥʷʤ ʩʪʽʯʥʠʭ ʚʦʜ, 

ʥʝʦʨʛʘʥʽʟʦʚʘʥʦʛʦ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ ʝʚʪʨʦʬʽʢʘʮʽʾ  

(çʮʚʽʪʽʥʥʷè) ʚʦʜʠ ʚ ʫʤʦʚʘʭ ʜʦʩʠʪʴ ʚʠʩʦʢʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ï (18ï

30) Áʉ.  

ɺ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʚ ʨʘʡʦʥʽ ʩ. ʏʝʨʢʘʩʴʢʠʡ ɹʠʰʢʠʥ ʪʘ 

ʩʤʪ. ʏʝʨʚʦʥʠʡ ɼʦʥʝʮʴ ʧʨʦʮʝʩʠ ʩʘʤʦʦʯʠʱʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ  

ʥʘʚʝʩʥʽ ʪʘ ʚʣʽʪʢʫ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ (17ï26) Áʉ ʚʽʜʙʫʚʘʣʠʩʷ ʜʦʩʠʪʴ ʧʦʚʽʣʴʥʦ. ɺ 

ʨʘʡʦʥʽ ʩʤʪ. ʏʝʨʚʦʥʠʡ ɼʦʥʝʮʴ ʚ ʦʩʽʥʥʽʡ ʩʝʟʦʥ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ (7ï8) Áʉ 

ʧʨʦʮʝʩʠ ʩʘʤʦʦʯʠʱʝʥʥʷ ʧʨʦʭʦʜʠʣʠ ʽʥʪʝʥʩʠʚʥʽʰʝ, ʮʴʦʤʫ ʻ ʧʽʜʪʚʝʨʜʞʝʥʥʷʤ 

ʟʥʘʯʝʥʥʷ ɹʉʂ (ʪʘʙʣ. 3.13).  

ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʱʦ 

ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ, ʚʠʟʥʘʯʘʣʠ ʙʘʢʪʝʨʽʾ ʛʨʫʧʠ ʢʠʰʢʦʚʦʾ ʧʘʣʠʯʢʠ, ʚʦʜʥʽ ʚʽʨʫʩʠ ï

ʢʦʣʽʬʘʛʠ, ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʽ ʪʘ ʧʘʪʦʛʝʥʥʽ ʝʥʪʝʨʦʙʘʢʪʝʨʽʾ (ʫ ʪ. ʯ. ʨʦʜʫ 

ʉʘʣʴʤʦʥʝʣʘ).  

ɹʘʢʪʝʨʽʡ ʛʨʫʧʠ ʢʠʰʢʦʚʦʾ ʧʘʣʠʯʢʠ (ɹɻʂʇ) ʩʢʣʘʜʘʶʪʴ ʩʘʥʽʪʘʨʥʦ-

ʧʦʢʘʟʦʚʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʪʘ ʻ ʽʥʜʠʢʘʪʦʨʦʤ ʬʝʢʘʣʴʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ 

ʩʝʨʝʜʦʚʠʱʘ. ɼʦ ɹɻʂʇ ʚʽʜʥʦʩʷʪʴʩʷ ʣʘʢʪʦʟʦʧʦʟʠʪʠʚʥʽ ʢʠʰʢʦʚʽ ʧʘʣʠʯʢʠ, ʚʤʽʩʪ 

ʷʢʠʭ ʣʽʤʽʪʫʻʪʴʩʷ ʩʘʥʽʪʘʨʥʠʤ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ. ʅʘʷʚʥʽʩʪʴ ʾʭ ʚ ʩʪʽʯʥʠʭ ʚʦʜʘʭ ʚ 

ʥʘʜʥʦʨʤʘʪʠʚʥʠʭ ʟʥʘʯʝʥʥʷʭ ʩʚʽʜʯʠʪʴ ʧʨʦ ʬʝʢʘʣʴʥʝ ʟʘʙʨʫʜʥʝʥʥʷ (ʨʠʩ. 3.15).  
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ʈʠʩʫʥʦʢ 3.15 ï ɹʘʢʪʝʨʽʡ ʛʨʫʧʠ ʢʠʰʢʦʚʦʾ ʧʘʣʠʯʢʠ  

 

ɺʤʽʩʪ ɹɻʂʇ ʥʝ ʧʦʚʠʥʝʥ ʧʝʨʝʚʠʱʫʚʘʪʠ 5000ï10000 ʢʣʽʪʠʥ ʚ 1 ʢʫʙ. ʜʤ 

(ʟʘʣʝʞʥʦ ʚʽʜ ʧʨʠʟʥʘʯʝʥʥʷ ʚʦʜʥʦʛʦ ʦʙôʻʢʪʫ) [96]. ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʢʦʣʦʥʽʻʫʪʚʦʨʶʶʯʠʭ ʦʜʠʥʠʮʴ (ʂʋʆ) ʙʘʢʪʝʨʽʡ ʃʂʇ ʥʘʜʘʥʽ ʫ ʪʘʙʣ. 3.13. 

 

ʊʘʙʣʠʮʷ 3.13 ï ɺʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʙʘʢʪʝʨʽʡ ʛʨʫʧʠ ʢʠʰʢʦʚʦʾ ʧʘʣʠʯʢʠ 

ʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʨʦʙʘʭ 

ʇʫʥʢʪʠ ʚʽʜʙʦʨʫ ʧʨʦʙ 
ʂʦʣʽ-ʪʠʪʨ ʃʂʇ, ʂʋʆ/ʜʤ3 

ɺʝʩʥʘ ʃʽʪʦ ʆʩʽʥʴ  

ɻʽʛʽʻʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʩʢʣʘʜʫ ʽ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʚʦʜʠ ʢʫʣʴʪʫʨʥʦ-ʧʦʙʫʪʦʚʦʛʦ ʚʦʜʦʢʦʨʠʩʪʘʥʥʷ 
5000 

ʦʟ. ʂʦʤʠʰʫʚʘʪʝ 42000 68000 60000 

ʦʟ. ʏʘʡʢʘ (ʦʙôʻʜʥʘʥʠʡ ʩʪʽʢ) 36000 50000 52000 

ʦʟ. ʏʘʡʢʘ (ʥʘʩʦʩʥʘ ʩʪ.) 16000 ʜʦ 5000 11600 

ʦʟ. ʃʠʯʦʚʝ 6000 84000 89000 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ (ʩ. ʏʝʨʢʘʩʴʢʠʡ ɹʠʰʢʠʥ) 44000 81000 10500 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ  (ʩʤʪ. ɼʦʥʝʮʴ) 8000 20000 18000 

 

ʅʘʡʙʽʣʴʰʘ ʱʽʣʴʥʽʩʪʴ ʃʂʇ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʦʟʝʨʘʭ ʂʦʤʠʰʫʚʘʪʝ, ʏʘʡʢʘ 

ʚ ʨʘʡʦʥʽ ʦʙôʻʜʥʘʥʦʛʦ ʩʪʦʢʫ, ʃʠʯʦʚʝ ʪʘ ʚ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ  

(ʩʤʪ. ʏʝʨʚʦʥʠʡ ɼʦʥʝʮʴ). ɹɻʂʇ (ʨʠʩ. 3.16) ʧʨʠʩʫʪʥʽ ʚ ʫʩʽʭ ʜʦʩʣʽʜʞʝʥʠʭ 
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ʚʦʜʥʠʭ ʦʙôʻʢʪʘʭ ʚ ʫʩʽ ʩʝʟʦʥʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʩʪʽʡʥʠʡ ʚʧʣʠʚ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ.  

 

 

ʈʠʩʫʥʦʢ 3.16 ï ʅʘʷʚʥʽʩʪʴ ʙʘʢʪʝʨʽʡ ʛʨʫʧʠ ʢʠʰʢʦʚʦʾ ʧʘʣʠʯʢʠ ʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʚʦʜʥʠʭ ʦʙôʻʢʪʘʭ 

 

ʅʘʡʙʽʣʴʰ ʟʘʙʨʫʜʥʝʥʠʤʠ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʃʂʇ ʙʫʣʠ ʧʨʦʙʠ ʚʦʜʠ, ʱʦ 

ʚʽʜʽʙʨʘʥʽ ʚ 2017 ʨ. ʥʘʚʝʩʥʽ ʟ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʚ ʨʘʡʦʥʽ ʩ. ʏʝʨʢʘʩʴʢʠʡ 

ɹʠhʢʠʥ, ʚ ʦʟ. ʂʦʤʠʰʫʚʘʪʝ  ʪʘ ʚ ʦʟ. ʏʘʡʢʘ (ʦʙôʻʜʥʘʥʠʡ ʩʪʽʢ), ʚʣʽʪʢʫ ï 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʚ ʨʘʡʦʥʽ ʩ. ʏʝʨʢʘʩʴʢʠʡ ɹʠʰʢʠʥ, ʚ ʦʟ.  ʂʦʤʠʰʫʚʘʪʝ, ʚ 

ʦʟ. ʃʠʯʦʚʝ ʪʘ ʚʦʩʝʥʠ ï ʚ ʦʟ.  ʂʦʤʠʰʫʚʘʪʝ, ʦʟ. ʏʘʡʢʘ, ʚ ʦʟ.  ʃʠʯʦʚʝ ï 

ʧʝʨʝʚʠʱʝʥʥʷ ʥʦʨʤʘʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʫ ʧʫʥʢʪʘʭ 

ʢʫʣʴʪʫʨʥʦ-ʧʦʙʫʪʦʚʦʛʦ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʥʘʚʝʩʥʽ ʩʢʣʘʜʘʻ ʫ 9 ʨʘʟ, 8  ʨʘʟ, 7 ʨʘʟ, 

ʫʣʽʪʢʫ 16 ʨʘʟ, 14 ʨʘʟ, 17 ʨʘʟ ʪʘ ʚʦʩʝʥʠ 12 ʨʘʟ, 10 ʨʘʟ, 18 ʨʘʟ. ɺʦʩʝʥʠ 2018 ʨ. 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʃʂʇ ʚ 

ʦʟ. ʂʦʤʠʰʫʚʘʪʝ, ʦʟ. ʏʘʡʢʘ, ʚ ʦʟ.  ʃʠʯʦʚʝ ʪʘ ʥʘ ʦʙʦʭ ʜʽʣʷʥʢʘʭ ʨ. ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ. 

ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʃʂʇ ʚ ʦʟ. ʂʦʤʠʰʫʚʘʪʝ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʧʦʚô̫ ʟʘʥʠʡ ʟ 

ʥʘʜʭʦʜʞʝʥʥʷ ʚʦʜʠ ʟ ʦʟ. ʉʚʽʪʣʠʯʥʝ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʟʦʥʽ 

ʽʥʪʝʥʩʠʚʥʦʛʦ ʧʨʠʩʘʜʠʙʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʧʨʠʡʤʘʻ ʥʝʦʨʛʘʥʽʟʦʚʘʥʠʡ 

ʜʦʱʦʚʠʡ ʩʪʽʢ ʟ ʩʝʣʠʱ. ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʚ ʦʟ. ʏʘʡʢʘ ʩʢʠʜʘʶʪʴ ʩʪʽʯʥʽ ʚʦʜʠ 

ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ, ʩʤʪ. ʉʣʦʙʦʞʘʥʩʴʢʝ ʪʘ ʥʘʜʭʦʜʠʪʴ ʚʦʜʘ ʟ, ʦʟ. ʂʦʤʠʰʫʚʘʪʝ ʪʦ 

ʚʤʽʩʪ ʃʂʇ ʚ ʨʘʡʦʥʽ ʦʙôʻʜʥʘʥʦʛʦ ʩʪʦʢʫ ʪʘʢʦʞ ʚʠʩʦʢʠʡ.  
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ʊʘʢʦʞ ʫ ʚʩʽʭ ʜʦʩʣʽʜʞʝʥʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʘʭ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ  ʽʥʰʽ 

ʝʥʪʝʨʦʙʘʢʪʝʨʽʾ, ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʫʤʦʚʥʦ ʧʘʪʦʛʝʥʥʽ. ʇʦʧʝʨʝʜʥʷ 

ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʧʦʢʘʟʘʣʘ ʥʘʷʚʥʽʩʪʴ ʝʥʪʝʨʦʙʘʢʪʝʨʽʡ ʨʦʜʽʚ Proteus, Citrobacter, 

Enterobacter, ʘ ʪʘʢʦʞ Bacillus, Pseudomonas ʽ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʚʦʜʥʠʭ ʛʨʠʙʽʚ.  

ʅʘʷʚʥʽʩʪʴ ʧʘʪʦʛʝʥʥʠʭ ʝʥʪʝʨʦʙʘʢʪʝʨʽʡ, ʫ ʪ.ʯ. ʟ ʨʦʜʫ ʉʘʣʴʤʦʥʝʣʠ (ʚ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʪʘ ʦʟʝʨʘʭ ʏʘʡʢʘ, ʂʦʤʠʰʫʚʘʪʝ ʪʘ ʃʠʯʦʚʝ) ʟʘ ʜʘʥʠʡ 

ʧʝʨʽʦʜ ʥʝ ʚʠʷʚʣʝʥʦ. 

ɼʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʬʝʢʘʣʴʥʦʛʦ, ʘ ʪʘʢʦʞ, ʚʽʨʫʩʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ 

ʚʠʟʥʘʯʘʣʠ ʥʘʷʚʥʽʩʪʴ ʢʦʣʽʬʘʛʽʚ. ɿʘ ʥʘʷʚʥʦʩʪʽ ʢʦʣʽʬʘʛʽʚ ʫ ʧʨʦʙʽ ʜʦʩʣʽʜʞʫʚʘʥʦʾ 

ʚʦʜʠ ʚʽʜʙʫʚʘʣʘʩʷ ʢʦʥʪʘʤʽʥʘʮʽʷ ʬʘʛʽʚ ʽ ʢʣʽʪʠʥ ʢʠʰʢʦʚʦʾ ʧʘʣʠʯʢʠ, ʱʦ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ  ʫ ʚʠʛʣʷʜʽ ʙʣʷʰʦʢ (ʟʦʥ ʚʽʜʩʫʪʥʦʩʪʽ ʟʨʦʩʪʘʥʥʷ) ʥʘ 

ʜʽʘʛʥʦʩʪʠʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʆʙʣʽʢ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʦʜʠʣʠ ʫ ʢʽʣʴʢʦʩʪʽ ʙʣʷʰʦʢ 

ʫ ʜʤ3 (ɹʋʆ) (ʨʠʩ. 3.17).  

 

 

ʈʠʩʫʥʦʢ 3.17 ï ʂʦʣʽʬʘʛʠ  

(ɿʘ ʥʘʷʚʥʦʩʪʽ ʢʦʣʽʬʘʛʽʚ ʚʽʜʙʫʚʘʣʘʩʷ ʢʦʥʪʘʤʽʥʘʮʽʷ ʬʘʛʽʚ ʽ ʢʣʽʪʠʥ ʢʠʰʢʦʚʦʾ 

ʧʘʣʠʯʢʠ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʙʣʷʰʦʢ) 
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ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʫ ʚʝʩʥʷʥʠʡ ʧʝʨʽʦʜ ʚ ʦʟʝʨʽ ʂʦʤʠʰʫʚʘʪʝ 

ʥʘʷʚʥʽʩʪʴ ʢʦʣʽʬʘʛʽʚ ʩʢʣʘʜʘʣʘ 450 ɹʋʆ/ʜʤ3, ʱʦ ʧʝʨʝʚʠʱʫʻ ʥʦʨʤʘʪʠʚʥʽ 

ʟʥʘʯʝʥʥʷ (100 ɹʋʆ/ʜʤ3) [96] ʫ 4,5 ʨʘʟʠ ʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʬʝʢʘʣʴʥʝ ʪʘ ʤʦʞʣʠʚʝ 

ʚʽʨʫʩʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʥʦʛʦ ʦʙôʻʢʪʫ. ɺ ʽʥʰʠʭ ʧʨʦʙʘʭ, ʷʢʽ ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ, 

ʢʦʣʽʬʘʛʠ ʥʝ ʚʠʷʚʣʝʥʽ. ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʢʦʣʽʬʘʛʽʚ ʚ ʜʦʩʣʽʜʞʝʥʠʭ ʧʨʦʙʘʭ 

ʧʦʜʘʥʽ ʫ ʪʘʙʣ. 3.14.  

 

ʊʘʙʣʠʮʷ 3.14 ï ɺʠʟʥʘʯʝʥʥʷ ʢʦʣʽʬʘʛʽʚ  ʢʠʰʢʦʚʦʾ ʧʘʣʠʯʢʠ ʚ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʨʦʙʘʭ 

 

ʋ ʣʽʪʥʽʡ ʧʝʨʽʦʜ ʣʠʰʝ ʚ ʦʟ. ʏʘʡʢʘ (ʥʘʩʦʩʥʘ ʩʪʘʥʮʽʷ) ʢʦʣʽʬʘʛʠ ʥʝ ʙʫʣʠ 

ʚʠʷʚʣʝʥʽ. ɺ ʽʥʰʠʭ ʧʨʦʙʘʭ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʧʝʨʝʚʠʱʝʥʥʷ ʥʦʨʤʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ 

ʧʦʢʘʟʥʠʢʘ: ʚ ʦʟ. ʃʠʯʦʚʝ ʚ 7,2 ʨʘʟʠ, ʚ ʦʟ. ʏʘʡʢʘ (ʦʙô̒ ʜʥʘʥʠʡ ʩʪʽʢ) ʚ 1,8 ʨʘʟʠ, ʚ 

ʦʟ. ʂʦʤʠʰʫʚʘʪʝ ʚ 4,5 ʨʘʟʠ, ʚ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ (ʩʤʪ. ʏʝʨʚʦʥʠʡ ɼʦʥʝʮʴ ʪʘ 

ʩ. ʏʝʨʢʘʩʴʢʠʡ ɹʠʰʢʠʥ) ʚ 2,7 ʨʘʟʠ. ɺʦʩʝʥʠ ʢʦʣʽʬʘʛʠ ʚʠʷʚʣʝʥʽ ʚ ʫʩʽʭ 

ʜʦʩʣʽʜʞʝʥʠʭ ʦʙôʻʢʪʘʭ. ɺʽʜʤʽʯʝʥʦ ʧʝʨʝʚʠʱʝʥʥʷ ʥʦʨʤʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ 

ʧʦʢʘʟʥʠʢʘ ʚ ʦʟ. ʃʠʯʦʚʝ ʪʘ ʂʦʤʠʰʫʚʘʪʝ ʚ 1,8 ʨʘʟʠ, ʚ ʦʟ.  ʏʘʡʢʘ (ʥʘʩʦʩʥʘ 

ʩʪʘʥʮʽʷ) ʚ 1,5 ʨʘʟʠ, ʫ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ (ʩʤʪ. ʏʝʨʚʦʥʠʡ ɼʦʥʝʮʴ) ʚ 1,8 ʨʘʟʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʩʘʥʽʪʘʨʥʦ-ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʦʜʠ 

ʦʟʝʨ ʂʦʤʠʰʫʚʘʪʝ, ʏʘʡʢʘ, ʃʠʯʦʚʝ ʪʘ ʜʽʣʷʥʢʠ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʟ 2017ï

2018 ʨʨ. ʚ ʫʩʽʭ ʜʦʩʣʽʜʞʝʥʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʘʭ ʚʠʷʚʣʝʥʽ ʙʘʢʪʝʨʽʾ ʛʨʫʧʠ 

ʢʠʰʢʦʚʦʾ ʧʘʣʠʯʢʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ, ʣʘʢʪʦʟʦʧʦʟʠʪʠʚʥʽ, ʷʢʽ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʚʘʣʠ 

ʥʦʨʤʘʪʠʚʥʽ ʟʥʘʯʝʥʥʷ (2ï17 ʨʘʟʽʚ), ʱʦ ʚʩʪʘʥʦʚʣʝʥʽ ʜʝʨʞʘʚʥʠʤ ʩʘʥʽʪʘʨʥʠʤ 

ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʜʣʷ ʚʦʜʠ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ [96]. ʋ ʙʽʣʴʰʦʩʪʽ 

ʜʦʩʣʽʜʞʝʥʠʭ ʧʨʦʙ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʥʘʷʚʥʽʩʪʴ ʢʦʣʽʬʘʛʽʚ, ʟʥʘʯʝʥʥʷ ʷʢʠʭ 

ʧʝʨʝʚʠʱʫʚʘʣʠ ʥʦʨʤʘʪʠʚʥʽ ʚʠʤʦʛʠ.  

ʇʫʥʢʪʠ ʚʽʜʙʦʨʫ ʧʨʦʙ 
ɹʋʆ, ʜʤ3 

ɺʝʩʥʘ ʃʽʪʦ ʆʩʽʥʴ 

ʦʟ. ʂʦʤʠʰʫʚʘʪʝ 450 450 180 

ʦʟ. ʏʘʡʢʘ (ʦʙôʻʜʥʘʥʠʡ ʩʪʽʢ) ʚʽʜʩʫʪʥ ̔ 180 <100 

ʦʟ. ʏʘʡʢʘ (ʥʘʩʦʩʥʘ ʩʪʘʥʮʽʷ) ʚʽʜʩʫʪʥʽ ʚʽʜʩʫʪʥʽ 150 

ʦʟ. ʃʠʯʦʚʝ ʚʽʜʩʫʪʥʽ 720 <180 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ (ʩ. ʏʝʨʢʘʩʴʢʠʡ ɹʠʰʢʠʥ) ʚʽʜʩʫʪʥʽ 270 <100 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ (ʩʤʪ. ɼʦʥʝʮʴ) ʚʽʜʩʫʪʥʽ 270 <180 
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ʋ ʚʩʽʭ ʧʨʦʙʘʭ ʚʠʷʚʣʝʥʽ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʽ ʝʥʪʝʨʦʙʘʢʪʝʨʽʾ, ʷʢʽ ʤʦʞʫʪʴ 

ʷʚʣʷʪʠ ʧʦʪʝʥʮʽʡʥʫ ʟʘʛʨʦʟʫ ʟʜʦʨʦʚôʶ ʣʶʜʠʥʠ, ʧʨʦʪʝ ʧʘʪʦʛʝʥʥʽ ʝʥʪʝʨʦʙʘʢʪʝʨʽʾ, 

ʫ ʪʦʤʫ ʯʠʩʣʽ ʨʦʜʫ ʩʘʣʴʤʦʥʝʣʘ, ʥʝ ʚʠʟʥʘʯʝʥʽ.  

ɺʠʟʥʘʯʝʥʠʡ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʩʘʤʦʦʯʠʱʝʥʥʷ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʥʘʷʚʥʽʩʪʴ ʙʽʦʣʦʛʽʯʥʦʛʦ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʧʦʚʽʣʴʥʽ ʧʨʦʮʝʩʠ 

ʩʘʤʦʦʯʠʱʝʥʥʷ ʚʦʜʠ ʚ ʜʦʩʣʽʜʞʝʥʠʭ ʦʟʝʨʘʭ ʪʘ ʥʘ ʜʽʣʷʥʢʘʭ ʨ. ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʦʩʽʥʥʽʡ ʧʝʨʽʦʜ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ (6ï7) Áʉ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ɿʄʏ 22Á/ɿʄʏ 37 Áʉ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ 4-ʭ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʧʦʟʠʪʠʚʥʫ ʜʠʥʘʤʽʢʫ ʧʨʦʮʝʩʽʚ ʩʘʤʦʦʯʠʱʝʥʥʷ ʚʦʜʠ ʦʟ. ʏʘʡʢʘ, ʃʠʯʦʚʝ ʪʘ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʚ ʨʘʡʦʥʽ ʩʤʪ. ʏʝʨʚʦʥʠʡ ɼʦʥʝʮʴ. 

ʆʟʝʨʦ ʏʘʡʢʘ ʟʘʟʥʘʻ ʥʘʡʙʽʣʴʰʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʪʠʩʢʫ, ʪʘʢ ʷʢ ʦʟʝʨʦ 

ʧʨʠʡʤʘʻ ʩʪʽʯʥʽ ʚʦʜʠ ʚʽʜ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ʪʘ ʚʽʜ ʜʨʝʥʘʞʥʦʛʦ ʢʘʥʘʣʫ 

ʟʦʣʦʚʽʜʚʘʣʫ. ʇʨʦʮʝʩʠ ʩʘʤʦʦʯʠʱʝʥʥʷ ʚ ʜʦʩʣʽʜʞʝʥʦʤʫ ʦʟʝʨʽ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ 

ʣʠʰʝ ʚʦʩʝʥʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ (5ï8) Áʉ, ʚ ʽʥʰʽ ʩʝʟʦʥʠ (ʢʦʝʬʽʮʽʻʥʪ 

ʩʘʤʦʦʯʠʱʝʥʥʷ ʜʦʨʽʚʥʶʚʘʚ 1,2ï2,3) ʚʦʜʥʠʡ ʦʙôʻʢʪ ʥʝ ʩʧʨʘʚʣʷʚʩʷ ʟ 

ʘʥʪʨʦʧʦʛʝʥʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ.  

 

3.4 ɺʟʘʻʤʦʟʚô̫ ʟʦʢ ʟʤʽʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʽʦʪʠʯʥʠʭ ʫʛʨʫʧʫʚʘʥʴ ʚʽʜ 

ʟʤʽʥʠ ʛʽʜʨʦʭʽʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʟʝʨ 

 

ɺ ʦʟʝʨʽ ʏʘʡʢʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʦʮʝʩ ʥʽʪʨʠʬʽʢʘʮʽʾ ʫ ʪʝʧʣʠʡ ʧʝʨʽʦʜ 

ʨʦʢʫ. ɼʞʝʨʝʣʦʤ ʥʽʪʨʘʪʽʚ ʚ ʦʟ. ʏʘʡʢʘ ʻ ʩʪʽʢ ʟ ʦʟ. ʂʦʤʠʫhʚʘʪʝ (ʨʠʩ. 3.18). ʋ 

ʭʦʣʦʜʥʠʡ ʧʝʨʽʦʜ ʢʽʣʴʢʽʩʪʴ ʥʽʪʨʘʪʽʚ ʚ ʦʟ. ʏʘʡʢʘ ʟʤʝʥʰʫʻʪʴʩʷ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʪʘʢʦʞ ʧʨʦʮʝʩ ʜʝʥʽʪʨʠʬʽʢʘʮʽʾ ʟʘ ʨʘʭʫʥʦʢ ʚʠʱʦʾ ʚʦʜʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ.  

 

ʈʠʩʫʥʦʢ 3.18 ï ɺʟʘʻʤʦʟʚôʷʟʦʢ ʟʤʽʥʠ ʙʽʦʤʘʩʠ ʬʽʪʦʧʣʘʥʢʪʦʥʫ ʚʽʜ ʟʤʽʥʠ ʘʟʦʪʫ 

ʥʽʪʨʘʪʥʦʛʦ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ 
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ɺ ʦʟʝʨ ̔ ʂʦʤʠʫhʚʘʪʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʝʟʦʥʥʘ ʜʠʥʘʤʽʢʘ 

ʭʣʦʨʠʜʽʚ (ʨʠʩ. 3.19). 

 

 

ʈʠʩʫʥʦʢ 3.19 ï ɺʟʘʻʤʦʟʚôʷʟʦʢ ʟʤʽʥʠ ʙʽʦʤʘʩʠ ʬʽʪʦʧʣʘʥʢʪʦʥʫ ʚʽʜ ʟʤʽʥʠ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʭʣʦʨʠʜʽʚ ʚ ʦʟʝʨʘʭ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ 

 

ɺ ʦʟʝʨʽ ʏʘʡʢʘ ʫ ʪʝʧʣʠʡ ʧʝʨʽʦʜ ʨʦʢʫ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʨʦʮʝʩʠ ʮʚʽʪʽʥʥʷ. 

ɺʩʪʘʥʦʚʣʝʥʘ ʢʦʨʝʣʷʮʽʷ ʟʤʽʥʠ ʙʽʦʤʘʩʠ ʬʽʪʦʧʣʘʥʢʪʦʥʫ ʚʽʜ ʟʤʽʥʠ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʘʟʦʪʫ ʘʤʦʥʽʡʥʦʛʦ. ɼʞʝʨʝʣʦʤ ʘʤʦʥʽʶ ʚ ʦʟ. ʏʘʡʢʘ ʚʠʩʪʫʧʘʻ ʚʪʦʨʠʥʥʝ 

ʟʘʙʨʫʜʥʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ, ʘ ʧʦʩʪʽʡʥʠʤ ʜʞʝʨʝʣʦʤ ʻ ʩʪʽʢ ʟ 

ʦʟ. ʂʦʤʠʫhʚʘʪʝ (ʨʠʩ. 3.20). 

 

 

ʈʠʩʫʥʦʢ 3.20 ï ɺʟʘʻʤʦʟʚôʷʟʦʢ ʟʤʽʥʠ ʙʽʦʤʘʩʠ ʬʽʪʦʧʣʘʥʢʪʦʥʫ ʚʽʜ ʟʤʽʥʠ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʟʦʪʫ ʘʤʦʥʽʡʥʦʛʦ ʚ ʦʟʝʨʘʭ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ 
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ɼʞʝʨʝʣʦʤ ʟʘʙʨʫʜʥʝʥʥʷ ʦʟ. ʏʘʡʢʘ ʻ ʩʪʽʢ ʟ ʦʟ. ʂʦʤʠʫhʚʘʪʝ (ʟʘ ʨʘʭʫʥʦʢ 

ʟʘʚʠʩʣʠʭ ʨʝʯʦʚʠʥ). ɺ ʧʝʨʽʦʜ çʮʚʽʪʽʥʥʷè ʜʞʝʨʝʣʦʤ ʚʧʣʠʚʫ ʻ ʙʽʦʤʘʩʘ 

ʬʽʪʦʧʣʘʥʢʪʦʥʫ (ʨʠʩ. 3.21). 

ɺ ʦʟʝʨʽ ʏʘʡʢʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʚʪʦʨʠʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ. 

ʅʠʟʴʢʠʡ ʨʽʚʝʥʴ ɹʉʂ, ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʘʤʦʥʽʶ ʪʘ ʚʠʩʦʢʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʥʽʪʨʘʪʽʚ 

ʚ ʦʟ. ʏʘʡʢʘ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʪʘʙʽʣʴʥʫ ʙʽʦʣʦʛʽʯʥʫ ʦʯʠʩʪʢʫ ʩʪʽʯʥʠʭ ʚʦʜ (ʦʯʠʩʥʠʤʠ 

ʩʧʦʨʫʜʘʤʠ) (ʨʠʩ. 3.22). 

 

 

ʈʠʩʫʥʦʢ 3.21 ï ɺʟʘʻʤʦʟʚôʷʟʦʢ ʟʤʽʥʠ ʙʽʦʤʘʩʠ ʬʽʪʦʧʣʘʥʢʪʦʥʫ ʚʽʜ ʟʤʽʥʠ 

ʚʝʣʠʯʠʥʠ ʭʽʤʽʯʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ ʚ ʦʟʝʨʘʭ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ 

 

 

ʈʠʩʫʥʦʢ 3.22 ï ɺʟʘʻʤʦʟʚôʷʟʦʢ ʟʤʽʥʠ ʙʽʦʤʘʩʠ ʬʽʪʦʧʣʘʥʢʪʦʥʫ ʚʽʜ ʟʤʽʥʠ 

ʚʝʣʠʯʠʥʠ ʙʽʦʣʦʛʽʯʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ ʚ ʦʟʝʨʘʭ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ 
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ɺ ʦʟʝʨʽ ʏʘʡʢʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʝʟʦʥʥʘ ʜʠʥʘʤʽʢʘ ʧʨʦʜʫʢʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ: 

ʜʝʬʽʮʠʪ ʢʠʩʥʶ ʚ ʭʦʣʦʜʥʫ ʧʦʨʫ, ʚ ʪʝʧʣʠʡ ʧʝʨʽʦʜ ï ʧʝʨʝʥʘʩʠʯʝʥʥʷ. ʋ ʭʦʣʦʜʥʠʡ 

ʧʝʨʽʦʜ ʨʦʢʫ ʚ ʦʟ. ʏʘʡʢʘ ʜʝʩʪʨʫʢʮʽʷ ʨʝʯʦʚʠʥ ʧʝʨʝʚʘʞʘʻ ʥʘʜ ʧʨʦʜʫʢʮʽʻʶ 

(ʨʠʩ. 3.23). 

ɼʞʝʨʝʣʦ ʥʘʜʭʦʜʞʝʥʥʷ ʟʘʣʽʟʘ ʚ ʦʟ. ʏʘʡʢʘ (ʥʘʩʦʩʥʘ ʩʪʘʥʮʽʷ), ʷʢ 

ʙʽʦʛʝʥʥʦʛʦ ʝʣʝʤʝʥʪʘ, ʻ ʦʙô̒ ʜʥʘʥʠʡ ʩʪʽʢ ʽ ʚʪʦʨʠʥʥʝ ʟʘʙʨʫʜʥʝʥʥʷ (ʜʦʥʥʽ 

ʚʽʜʢʣʘʜʠ) (ʨʠʩ. 3.24). 

 

 

ʈʠʩʫʥʦʢ 3.23 ï ɺʟʘʻʤʦʟʚôʷʟʦʢ ʟʤʽʥʠ ʙʽʦʤʘʩʠ ʬʽʪʦʧʣʘʥʢʪʦʥʫ ʚʽʜ ʟʤʽʥʠ 

ʚʝʣʠʯʠʥʠ ʢʠʩʥʶ ʚ ʦʟʝʨʘʭ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ 

 

 

ʈʠʩʫʥʦʢ 3.24 ï ɺʟʘʻʤʦʟʚôʷʟʦʢ ʟʤʽʥʠ ʙʽʦʤʘʩʠ ʬʽʪʦʧʣʘʥʢʪʦʥʫ ʚʽʜ ʟʤʽʥʠ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʘʣʴʮʽʶ ʚ ʦʟʝʨʘʭ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ 
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ɺʩʪʘʥʦʚʣʝʥʘ ʩʝʟʦʥʥʘ ʜʠʥʘʤʽʢʘ ʥʘʜʭʦʜʞʝʥʥʷ ʪʘʣʠʭ ʚʦʜ ʚ 

ʦʟ. ʂʦʤʠʰʫʚʘʪʝ ʽ ʜʨʝʥʘʞʥʠʭ ʚʦʜ ʚ ʦʟ. ʏʘʡʢʘ (ʦʙôʻʜʥʘʥʠʡ ʩʪʽʢ) (ʨʠʩ. 3.26). 

 

 

ʈʠʩʫʥʦʢ 3.25 ï ɺʟʘʻʤʦʟʚôʷʟʦʢ ʟʤʽʥʠ ʙʽʦʤʘʩʠ ʬʽʪʦʧʣʘʥʢʪʦʥʫ ʚʽʜ ʟʤʽʥʠ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʣʽʟʘ ʟʘʛʘʣʴʥʦʛʦ ʚ ʦʟʝʨʘʭ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ 

 

ʂʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʙʽʦʤʘʩʦʶ ʬʽʪʦʧʣʘʥʢʪʦʥʫ (ʪʠʩ. ʝʢʟ./ʤ3) ʪʘ 

ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚʦʜʠ (ʤʛ/ʜʤ3) ʦʟʝʨʘ ʏʘʡʢʘ (ʦʙôʻʜʥʘʥʠʡ ʩʪʽʢ) ʥʘʚʝʜʝʥʦ 

ʫ ʪʘʙʣ. 3.15. 

 

ʊʘʙʣʠʮʷ 3.15 - ʇʦʢʘʟʥʠʢʠ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʭʽʤʽʯʥʠʤʠ ʪʘ ʙʽʦʣʦʛʽʯʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʷʢʦʩʪʽ ʚʦʜʠ ʦʟʝʨʘ ʏʘʡʢʘ 

 

ʍʽʤʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ 

ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʟʘ 

B ʬʽʪʦʧʣ. * (ʦʟ. ʏʘʡʢʘ 

ʦʙôʻʜʥ. ʩʪʽʢ), ʪʠʩ. ʝʢʟ./ʤ3 

ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʟʘ 

B ʬʽʪʦʧʣ.* (ʦʟ. ʏʘʡʢʘ ʥ. ʩʪ.),  

ʪʠʩ. ʝʢʟ./ʤ3 

ʨʅ, ʦʜ 0,40 0,68 

ʂʠʩʝʥʴ, ʤʛʆ/ʜʤ3 - 0,71 

ʍʉʂ, ʤʛʆ/ʜʤ3 - 0,77 

N-NO3, ʤʛ/ʜʤ
3 0,53 0,82 

N-NH4, ʤʛ/ʜʤ
3 0,52 0,99 

Ca, ʤʛ/ʜʤ3 - 0,75 

Mg, ʤʛ/ʜʤ3 0,56 0,78 

Cl, ʤʛ/ʜʤ3 0,69 0,40 

Fe, ʤʛ/ʜʤ3 - 0,84 

Mn, ʤʛ/ʜʤ3 - 0,66 

*B ʬʽʪʦʧʣ. - ʙʽʦʤʘʩʘ ʬʽʪʦʧʣʘʥʢʪʦʥʫ 
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ʊʘʢʠʤ ʯʠʥʦʤ ʚʩʪʘʥʦʚʣʝʥʦ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʟʤʽʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʙʽʦʪʠʯʥʠʭ ʫʛʨʫʧʫʚʘʥʴ ʬʽʪʦʧʣʘʥʢʪʦʥʫ ʚʽʜ ʟʤʽʥʠ ʛʽʜʨʦʭʽʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ. ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ ʧʦʟʠʪʠʚʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ 

ʙʽʦʤʘʩʦʶ ʬʽʪʦʧʣʘʥʢʪʦʥʫ ʪʘ ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚʦʜʠ ʦʟʝʨʘ ʏʘʡʢʘ 

(ʥʘʩʦʩʥʘ ʩʪʘʥʮʽʷ), ʪʘʢʠʤʠ ʷʢ ʚʦʜʥʝʚʠʡ ʧʦʢʘʟʥʠʢ (R=0,68 ʟ ʜʦʚʽʨʣʠʚʦʶ 

ʚʽʨʦʛʽʜʥʽʩʪʶ P=86,6 %), ʨʦʟʯʠʥʝʥʠʡ ʢʠʩʝʥʴ (R=0,71, P=88,9 %), ʭʽʤʽʯʥʝ 

 ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ (R=0,77, P=93,2 %), ʥʽʪʨʘʪʠ (R=0,82, P=95,5 %), ʘʟʦʪ 

ʘʤʦʥʽʡʥʠʡ (R=0,99, P=100 %), ʤʘʛʥʽʡ (R=0,75, P=75,9 %), ʭʣʦʨʠʜʠ (R=0,78, 

P=87,2 %), ʟʘʣʽʟʦ (R=0,84, P=96,4 %), ʤʘʨʛʘʥʝʮʴ (R=0,66, P=85,1 %). ɺ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʜʘʥʠʭ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʜʦʚʽʨʣʠʚʘ ʚʽʨʦʛʽʜʥʽʩʪʴ ʩʢʣʘʜʘʻ 

75,9ï95,5 %. 

 

3.5 ʆʮʽʥʢʘ ʩʫʯʘʩʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ 

ʜʽʣʷʥʢʠ ʙʘʩʝʡʥʫ ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʚ ʟʦʥʽ ʾʭ ʚʧʣʠʚʫ 

 

ɺʠʚʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʟʦʥʽ 

ʚʧʣʠʚʫ ʪʝʧʣʦʚʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʻ ʦʜʥʠʤ ʟ ʘʢʪʫʘʣʴʥʠʭ ʥʘʧʨʷʤʢʽʚ ʜʦʩʣʽʜʞʝʥʴ 

ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʟ ʤʝʪʦʶ ʦʮʽʥʢʠ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʨʽʯʢʫ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʧʦʚʝʨʭʥʝʚʦʛʦ ʽ ʜʨʝʥʘʞʥʦʛʦ 

ʩʪʦʢʫ. 

ɻʽʜʨʘʚʣʽʯʥʠʡ ʟʚô̫ ʟʦʢ ʦʟʝʨ ʟ ʽʥʰʠʤʠ ʚʦʜʥʠʤʠ ʦʙôʻʢʪʘʤʠ, ʟʦʢʨʝʤʘ ʟ 

ʨʽʯʢʦʶ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ, ʧʨʠʚʝʨʥʫʚ ʫʚʘʛʫ ʜʦʩʣʽʜʥʠʢʽʚ ʱʝ ʥʘ ʧʦʯʘʪʢʫ 21-ʛʦ 

ʩʪʦʨʽʯʯʷ. ɺʞʝ ʥʘ ʪʦʡ ʯʘʩ ʚʠʥʠʢʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʾʭ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʫʤʦʚʘʭ 

ʧʦʩʠʣʝʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʪʠʩʢʫ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʚʯʝʥʥʷ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʚʽʜʦʙʨʘʞʝʥʽ ʚ ʨʦʙʦʪʘʭ ɺʘʩʝʥʢʦ ʆ. ɻ., 

ɭʨʤʦʣʝʥʢʦ ɺ. ɸ., ʂʦʣʽʩʥʠʢʘ ɸ. ɺ. ʪʘ ʽʥʰʠʭ [115, 116]. ɸʢʪʫʘʣʴʥʠʤ ʻ 

ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʷʢʦʩʪʽ 

ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʚʥʘʩʣʽʜʦʢ ʜʽʷʣʴʥʦʩʪʽ 

ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʥʘ ʜʘʥʠʡ ʯʘʩ. 
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ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʟʘʛʘʣʴʥʠʭ ʨʠʩ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ʦʟʝʨ 

ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʙʫʣʦ ʩʢʣʘʜʝʥʦ ʚʠʙʽʨʢʦʚʽ ʩʫʢʫʧʥʦʩʪʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʩʽʭ 

ʛʽʜʨʦʭʽʤʽʯʥʠʭ ʪʘ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʠʭ ʟʡʦʤʦʢ, ʱʦ ʧʨʦʚʦʜʠʣʠʩʴ ʧʽʜ ʯʘʩ ʦʩʥʦʚʥʠʭ 

ʬʘʟ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ï ʣʽʪʥʴʦʾ, ʦʩʽʥʥʴʦʾ ʪʘ ʟʠʤʦʚʦʾ ʤʝʞʝʥʽ, ʚʝʩʥʷʥʦʾ 

ʧʦʚʝʥʽ. ʆʮʽʥʢʘ ʷʢʦʩʪʽ ʚʦʜʠ ʟʘ ʦʢʨʝʤʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚʠʢʦʥʫʚʘʣʘʩʴ ʰʣʷʭʦʤ 

ʚʠʟʥʘʯʝʥʥʷ ʟʥʘʯʝʥʥʷ ʪʨʴʦʭ ʙʣʦʢʦʚʠʭ ʽʥʜʝʢʩʽʚ ʷʢʦʩʪʽ ʚʦʜʠ, ʘ ʩʘʤʝ ʜʣʷ ʽʥʜʝʢʩʫ 

ʟʘʙʨʫʜʥʝʥʥʷ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʦʣʴʦʚʦʛʦ ʩʢʣʘʜʫ (Iʩ), ʜʣʷ ʪʨʦʬʦ-

ʩʘʧʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʝʢʦʣʦʛʦ-ʩʘʥʽʪʘʨʥʦʛʦ ʽʥʜʝʢʩʫ (Iʪ-ʩ), ʜʣʷ ʽʥʜʝʢʩʫ 

ʩʧʝʮʠʬʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʦʢʩʠʯʥʦʾ ʜʽʾ (Iʪ). ʄʘʶʯʠ ʟʥʘʯʝʥʥʷ ʙʣʦʢʦʚʠʭ ʽʥʜʝʢʩʽʚ 

ʷʢʦʩʪʽ ʚʦʜʠ, ʚʠʟʥʘʯʘʣʘʩʴ ʾʭ ʥʘʣʝʞʥʽʩʪʴ ʜʦ ʧʝʚʥʦʛʦ ʢʣʘʩʫ ʪʘ ʢʘʪʝʛʦʨʽʾ ʷʢʦʩʪʽ 

ʚʦʜʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ. ɿʥʘʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʽʥʜʝʢʩʫ ʷʢʦʩʪʽ ʚʦʜʠ ʚʠʟʥʘʯʘʣʦʩʴ ʟʘ ʬʦʨʤʫʣʦʶ (1) ʤʝʪʦʜʠʢʠ ʝʢʦʣʦʛʽʯʥʦʾ 

ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʟʘ ʚʽʜʧʦʚʽʜʥʠʤʠ ʢʘʪʝʛʦʨʽʷʤʠ [117]. 

ʉʝʨʝʜʥʴʦʨʽʯʥʽ ʚʝʣʠʯʠʥʠ ʙʣʦʢʦʚʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʽʥʜʝʢʩʫ, ʨʦʟʨʘʭʦʚʘʥʽ 

ʟʘ ʮʠʤʠ ʚʠʙʽʨʢʘʤʠ, ʥʘʚʝʜʝʥʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʚʠʛʣʷʜʽ ʜʽʘʛʨʘʤ ʥʘ ʨʠʩ. 3.26 ï 

3.31, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʠʪʠ ʛʽʜʨʦʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʚʦʜʦʡʤʠʱ. 

 

 

ʈʠʩʫʥʦʢ 3.26 ï ɼʠʥʘʤʽʢʘ ʙʣʦʢʦʚʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʽʥʜʝʢʩʫ ʟʘ ʩʦʣʴʦʚʠʤ 

ʩʢʣʘʜʦʤ (Iʩ) ʚ ʦʟʝʨʘʭ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ 

 

ʗʢ ʚʠʜʥʦ ʟ ʧʨʠʚʝʜʝʥʦʛʦ ʚʠʱʝ ʛʨʘʬʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʨʠʩ. 3.26), ʨʽʚʝʥʴ 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʦ ʢʦʤʧʦʥʝʥʪʘʭ ʩʦʣʴʦʚʦʛʦ ʩʢʣʘʜʫ, ʟʘ ʨʦʟʛʣʷʥʫʪʠʡ ʧʝʨʽʦʜ 
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ʢʦʣʠʚʘʚʩʷ ʚ ʦʟ. ʏʘʡʢʘ ʚʽʜ 4,0 ʜʦ 5,5; ʚ ʦʟ. ʃʠʯʦʚʦʤʫ ʚʽʜ 4,0 ʜʦ 5,0, ʚ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʚʽʜ 2,5 ʜʦ 4,5. ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ (2016ï2018) ʡʦʛʦ 

ʟʥʘʯʝʥʥʷ ʟʤʝʥʰʠʣʦʩʷ ʚʽʜ 5,5 ʜʦ 5 ʚ ʦʟ. ʏʘʡʢʘ; 5,0 ʜʦ 4,0 ʚ ʦʟ. ʃʠʯʦʚʦʤʫ, ʪʘ 

ʟʙʽʣʴʰʠʣʦʩʷ ʚʽʜ 4 ʜʦ 4,5 ʚ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ.  

 

 

ʈʠʩʫʥʦʢ 3.27 ï ɼʠʥʘʤʽʢʘ ʙʣʦʢʦʚʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʽʥʜʝʢʩʫ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ 

ʪʦʢʩʠʯʥʦʩʪʽ (Iʪ) ʚ ʦʟʝʨʘʭ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ  ʪʘ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ  

 

 

ʈʠʩʫʥʦʢ 3.28 ï ɼʠʥʘʤʽʢʘ ʙʣʦʢʦʚʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʽʥʜʝʢʩʫ ʪʨʦʬʦ-

ʩʘʧʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʚʦʜ (Iʪ-ʩ) (ʟʘ ʛʽʜʨʦʭʽʤʽʯʥʦʶ ʯʘʩʪʠʥʦʶ ʧʦʢʘʟʥʠʢʽʚ) ʚ 

ʦʟʝʨʘʭ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ  

 

ɿʘ ʙʣʦʢʦʤ ʩʧʝʮʠʬʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʦʢʩʠʯʥʦʾ ʜʽʾ (ʨʠʩ. 3.27) 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʤʽʥʘ ʧʦʢʘʟʥʠʢʽʚ ʚʽʜ 4,0 ʜʦ 5,3 ʚ ʦʟ. ʏʘʡʢʘ; ʚʽʜ 3,5 ʜʦ 4,3 ʚ 
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ʦʟ. ʃʠʯʦʚʝ; ʚʽʜ 3,5 ʜʦ 5,3 ʚ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ. ʇʦʨʽʚʥʷʥʦ ʟ 2016 ʨ. 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʟʥʘʯʝʥʴ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʥʘ 2018 ʨ ʚ ʦʟ. ʃʠʯʦʚʝ 

ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʚ ʦʟ. ʏʘʡʢʘ ʪʘ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ. 

ʋ ʟʚôʷʟʢʫ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʨʝʛʫʣʷʨʥʠʭ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʜʦ 

2016 ʨ. (Iʪ-ʩ) ʟʥʘʯʝʥʥʷ ʪʨʦʬʦ-ʩʘʧʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʽʥʜʝʢʩʫ ʪʘ ʟʘʛʘʣʴʥʠʡ 

ʝʢʦʣʦʛʽʯʥʠʡ ʽʥʜʝʢʩ ʨʦʟʨʘʭʦʚʘʥʦ ʟʘ ʧʝʨʽʦʜ 2004ï2007 ʨʨ. ʪʘ 2016ï2018 ʨʨ. 

 

 

ʈʠʩʫʥʦʢ 3.29 ï ɼʠʥʘʤʽʢʘ ʙʣʦʢʦʚʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʽʥʜʝʢʩʫ ʟʘ ʪʨʦʬʦ-

ʩʘʧʨʦʙʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ (Iʪ-ʩ) ʚ ʦʟʝʨʘʭ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ  

 

ɿʘ ʟʥʘʯʝʥʥʷʤ ʝʢʦʣʦʛʽʯʥʦʛʦ ʽʥʜʝʢʩʫ ʪʨʦʬʦ-ʩʘʧʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʚʦʜ 

(ʛʽʜʨʦʭʽʤʽʯʥʘ ʯʘʩʪʠʥʘ ʧʦʢʘʟʥʠʢʽʚ) (ʨʠʩ. 3.28) ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʤʽʥʘ 

ʧʦʢʘʟʥʠʢʽʚ ʚ ʦʟ. ʏʘʡʢʘ ʚʽʜ 5,0 ʜʦ 4,5; ʚ ʦʟ. ʃʠʯʦʚʝ ʚʽʜ 3,2 ʜʦ 2,7; ʚ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʚʽʜ 4,3 ʜʦ 4,0. ɿʘ ʪʨʦʬʦ-ʩʘʧʨʦʙʽʦʣʦʛʽʯʥʠʤ ʙʣʦʢʦʤ 

(ʨʠʩ. 3.29) ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʤʽʥʘ ʧʦʢʘʟʥʠʢʽʚ ʚ ʦʟ. ʏʘʡʢʘ ʚʽʜ 3,2 ʜʦ 2,9; ʚ 

ʦʟ. ʃʠʯʦʚʝ ʚʽʜ 3,2 ʜʦ 2,9; ʚ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʚʽʜ 3,0 ʜʦ 2,9. ʇʦʨʽʚʥʷʥʦ ʟ 

2004 ʨ. ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʟʥʘʯʝʥʴ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʟʝʨʘʭ ʪʘ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ. ɿʛʽʜʥʦ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʙʽʦʪʘ ʧʨʠʩʪʦʩʫʚʘʣʘʩʷ ʜʦ ʣʦʢʘʣʴʥʠʭ ʫʤʦʚ ʽʩʥʫʚʘʥʥʷ. 
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 ʈʠʩʫʥʦʢ 3.30 ï ɼʠʥʘʤʽʢʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʽʥʜʝʢʩʫ (Iʝ) ʚ ʦʟʝʨʘʭ ʃʠʤʘʥʩʴʢʦʾ 

ʛʨʫʧʠ ʪʘ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴʟʘ ʧʝʨʽʦʜ 1995ï2018 ʨʨ. 

 

 ʈʠʩʫʥʦʢ 3.31 ï ɼʠʥʘʤʽʢʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʽʥʜʝʢʩʫ (Iʝ) ʚ ʦʟʝʨʘʭ ʃʠʤʘʥʩʴʢʦʾ 

ʛʨʫʧʠ ʪʘ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʟʘ 2004ï2007 ʨʨ. ʪʘ 2016ï2018 ʨʨ. 

 

ɿʘ ʩʝʨʝʜʥʽʤʠ ʟʥʘʯʝʥʥʷʤʠ ʝʢʦʣʦʛʽʯʥʠʭ ʽʥʜʝʢʩʽʚ (ʨʠʩ. 3.30, 3.31), 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘʡʛʽʨʰʠʡ ʩʪʘʥ ʷʢʦʩʪʽ ʚʦʜʠ ʚ ʦʟʝʨʽ ʏʘʡʢʘ. ɺ ʦʟ. ʃʠʯʦʚʝ 

ʚʠʷʚʣʝʥʘ ʥʝʩʪʘʙʽʣʴʥʘ ʩʠʪʫʘʮʽʷ, ʱʦ ʧʦʚôʷʟʘʥʘ ʟ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʦʟʝʨʘ ʥʘ 

ʧʝʨʰʽʡ ʙʦʨʦʚʽʡ ʪʝʨʘʩʽ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ, ʥʘʩʠʯʝʥʥʷʤ ʚʦʜʠ ʢʠʩʥʝʤ, ʱʦ 

ʬʦʨʤʫʻʪʴʩʷ ʧʽʩʣʷ ʩʢʠʜʫ ʟ ʦʟ. ʏʘʡʢʘ ʪʘ ʩʧʦʣʫʯʝʥʥʷʤ ʟ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ. 

ʂʦʣʠʚʘʥʥʷ ʟʥʘʯʝʥʴ ʝʢʦʣʦʛʽʯʥʠʭ ʽʥʜʝʢʩʽʚ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʧʦʚôʷʟʘʥʝ ʟ  

ʚʧʣʠʚʦʤ ʩʪʦʢʫ ʟ ʦʟʝʨ ʃʠʯʦʚʝ ʪʘ ʏʘʡʢʘ, ʱʦ ʧʨʠʡʤʘʻ ʦʯʠʱʝʥʽ ʚʦʜʠ 

ʟʦʣʦʚʽʜʚʘʣʫ, ʜʨʝʥʘʞʥʽ ʚʦʜʠ ʪʘ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʦʙʫʪʦʚʽ ʩʪʽʯʥʽ ʚʦʜʠ ɿʤʽʾʚʩʴʢʦʾ 

ʊɽʉ ʪʘ ʩ. ʉʣʦʙʦʞʘʥʩʴʢʝ. 
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ʉʪʘʥ ʷʢʦʩʪʽ ʚʦʜʠ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʚ 2016ï2018 ʨʨ. ʟʘ ʩʝʨʝʜʥʽʤʠ 

ʟʥʘʯʝʥʥʷʤʠ ʝʢʦʣʦʛʽʯʥʠʭ ʽʥʜʝʢʩʽʚ (ʪʘʙʣ. 3.16), ʢʦʣʠʚʘʶʪʴʩʷ ʤʽʞ ɯɯ ʪʘ III 

ʢʣʘʩʦʤ (3ï5 ʢʘʪʝʛʦʨʽʷʤʠ), ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʩʪʘʥʦʤ ʚʦʜ, ʷʢ çʜʦʙʨʽè, 

çʟʘʜʦʚʽʣʴʥʽè, ʪʘ çʧʦʛʘʥʽè ʡ ʟʘ ʩʪʫʧʝʥʝʤ ʟʘʙʨʫʜʥʝʥʦʩʪʽ, ʷʢ çʯʠʩʪʽè, 

çʟʘʙʨʫʜʥʝʥʽè (ʨʠʩ. 3.32ï3.33) [118].  

 

ʊʘʙʣʠʮʷ 3.16 - ɽʢʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ ʩʪʘʥʫ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ 

ʇʫʥʢʪ  

ʈʽʢ 

ɹʣʦʢʦʚʽ ʽʥʜʝʢʩʠ ɿʘʛʘʣʴʥʘ ʦʮʽʥʢʘ 

ʉʦʣʴʦʚʦʛʦ  

ʩʢʣʘʜʫ 

ʊʨʦʬʦ-

ʩʘʧʨʦʙʥʦʩʪʽ 

ʉʧʝʮʠʬʽʯʥʠʭ 

ʨʝʯʦʚʠʥ 

ɯʥʜʝʢʩ ʂʣʘʩ ʂʘʪʝʛʦʨʽʷ 

ɯʥʜʝʢʩ ɯʥʜʝʢʩ ɯʥʜʝʢʩ ɯʥʜʝʢʩ ʂʣʘʩ ʂʘʪʝʛʦʨʽʷ 

ʆʟ. ʉʚʽʪʣʠʯʥʝ 

2016 6,0 4,6 3,8 4,8 III  5 

2017 6,7 3,3 3,4 4,5 III  5 

2018 6,3 3,7 2,7 4,1 III  4 

ʋʨ. ʉʫʭʠʡ ʣʠʤʘʥ 

2016 1,0 5,2 2,9 3,1 II  3 

2017 1,3 4,7 2,8 2,9 II  3 

2018 1,0 2,9 4,7 2,9 II  3 

ʆʟ. ʂʦʤʠʰʫʚʘʪʝ 

2016 2,3 3,8 2,8 3,0 II  3 

2017 2,3 4,0 2,4 2,9 II  3 

2018 2,5 2,6 2,3 2,5 II  3 

ʆʟ. ʏʘʡʢʘ, 

ʦʙô̒ ʜʥʘʥʠʡ ʩʪʽʢ 

2016 4,3 4,4 2,8 3,8 III  4 

2017 4,3 3,3 2,6 3,4 II  3 

2018 4,1 2,9 3,3 3,4 II  3 

ʆʟ. ʏʘʡʢʘ, ʥʘʩʦʩʥʘ 

ʩʪʘʥʮʽʷ 

2016 4,7 4,0 2,7 3,8 III  4 

2017 4,3 4,3 3,0 3,9 III  4 

2018 5 3,3 3,7 4,0 III  4 

ʆʟ. ʃʠʯʦʚʝ 

2016 5,0 2,9 4,0 4,0 III  4 

2017 4,0 2,8 4,0 3,6 III  4 

2018 4,0 2,9 3,7 3,5 III  4 

ʈ. ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ, 

ʩ. ʏʝʨʢʘʩʴʢʠʡ 

ɹʠʰʢʠʥ 

2016 3,7 3,8 2,6 3,4 II  3 

2017 3,0 3,3 2,5 2,9 II  3 

2018 3,5 3,2 3 3,2 II  3 

ʈ. ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ, 

ʩʤʪ. ɼʦʥʝʮ ɹ

2016 4,0 2,7 3,7 3,5 III  4 

2017 4,5 2,7 3,7 3,6 III  4 

2018 4,5 2,9 4 3,8 III  4 
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ʈʠʩʫʥʦʢ 3.32 ï ɼʠʥʘʤʽʢʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʽʥʜʝʢʩʫ (Iʝ) ʚ ʦʟʝʨʘʭ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ 

ʟʘ 2016ï2018 ʨʨ. 

 

 

ʈʠʩʫʥʦʢ 3.33 ï ɼʠʥʘʤʽʢʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʽʥʜʝʢʩʫ (Iʝ) ʜʽʣʷʥʢʠ ʨ. ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ ʟʘ 2016ï2018 ʨʨ. 

 

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʷʢʽʩʪʴ ʚʦʜʠ ʦʟ. ʂʦʤʠʰʫʚʘʪʝ ʪʘ ʫʨ. ʉʫʭʠʡ ʃʠʤʘʥ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ɯɯ ʢʣʘʩʫ, 3 ʢʘʪʝʛʦʨʽʾ), ʱʦ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʷʢ çʜʦʙʨʽè ʟʘ ʩʪʘʥʦʤ 

ʚʦʜ ʪʘ çʜʦʩʠʪʴ ʯʠʩʪʽè ʟʘ ʩʪʫʧʝʥʝʤ ʟʘʙʨʫʜʥʝʥʦʩʪʽ ʚʦʜ. ʇʨʦʪʠʣʝʞʥʘ ʩʠʪʫʘʮʽʷ 

ʩʢʣʘʣʘʩʴ ʚ ʦʟʝʨʽ ʉʚʽʪʣʠʯʥʝ, ʷʢʽʩʪʴ ʚʦʜʠ ʷʢʦʾ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ III (4ï5 ʢʘʪʝʛʦʨʽʾ), 

ʱʦ ʢʣʘʩʠʬʽʢʫʻʪʴʩʷ ʷʢ çʟʘʜʦʚʽʣʴʥʽè ʟʘ ʩʪʘʥʦʤ ʚʦʜ ʪʘ çʟʘʙʨʫʜʥʝʥʽè ʟʘ ʩʪʫʧʝʥʝʤ 

ʟʘʙʨʫʜʥʝʥʦʩʪʽ ʚʦʜ. ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʚʦʜʠ ʦʟʝʨʘ ʏʘʡʢʘ ʪʘ ʃʠʯʦʚʝ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ɯɯɯ ʢʣʘʩʫ (4  ʢʘʪʝʛʦʨʽʾ) ʷʢʦʩʪʽ, ʱʦ ʢʣʘʩʠʬʽʢʫʻʪʴʩʷ ʷʢ çʟʘʜʦʚʽʣʴʥʽè 

ʟʘ ʩʪʘʥʦʤ ʚʦʜ ʪʘ çʟʘʙʨʫʜʥʝʥʽè ʟʘ ʩʪʫʧʝʥʝʤ ʟʘʙʨʫʜʥʝʥʦʩʪʽ ʚʦʜ [118].  

ʗʢʽʩʪʴ ʚʦʜʠ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ (ʩ. ʏʝʨʢʘʩʴʢʠʡ ɹʠʰʢʠʥ) ʚʽʜʧʦʚʽʜʘʻ ɯɯ 

ʢʣʘʩʫ (3  ʢʘʪʝʛʦʨʽʾ), ʱʦ ʢʣʘʩʠʬʽʢʫʻʪʴʩʷ ʷʢ çʜʦʙʨʽè ʟʘ ʩʪʘʥʦʤ ʚʦʜ ʪʘ çʜʦʩʠʪʴ 
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ʯʠʩʪʽè ʟʘ ʩʪʫʧʝʥʝʤ ʟʘʙʨʫʜʥʝʥʦʩʪʽ ʚʦʜ, ʧʨʦʪʝ ʞ ʷʢʽʩʪʴ ʚʦʜʠ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ (ʩʤʪ. ɼʦʥʝʮʴ) ʚʽʜʧʦʚʽʜʘʻ ʟʘʜʦʚʽʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ 

ʝʢʦʣʦʛʽʯʥʠʭ ʽʥʜʝʢʩʽʚ ï ɯɯɯ ʢʣʘʩ (4 ʢʘʪʝʛʦʨʽʾ) ï çʟʘʜʦʚʽʣʴʥʽè ʟʘ ʩʪʘʥʦʤ ʚʦʜ ʪʘ 

çʟʘʙʨʫʜʥʝʥʽè ʟʘ ʩʪʫʧʝʥʝʤ ʟʘʙʨʫʜʥʝʥʦʩʪʽ. 

ɿʘ ʩʝʨʝʜʥʽʤʠ ʟʥʘʯʝʥʥʷʤʠ ʝʢʦʣʦʛʽʯʥʠʭ ʽʥʜʝʢʩʽʚ, ʥʘʡʢʨʘʱʘ ʷʢʽʩʪʴ ʚʦʜʠ 

ʙʫʣʘ ʚʽʜʤʽʯʝʥʘ ʚ ʦʟʝʨʘʭ ʂʦʤʠʰʫʚʘʪʝ, ʉʫʭʠʡ ʃʠʤʘʥ ʪʘ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ 

(ʩ. ʏʝʨʢʘʩʴʢʠʡ ɹʠʰʢʠʠʥ), ʥʘʡʛʽʨʰʘ ï ʚ ʦʟʝʨʽ ʉʚʽʪʣʠʯʥʝ, ʏʘʡʢʘ (ʥʘʩʦʩʥʘ 

ʩʪʘʥʮʽʷ) ʪʘ ʃʠʯʦʚʝ. 
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ɺʀʉʅʆɺʂʀ ɼʆ ʊʈɽʊʔʆɻʆ ʈʆɿɼɯʃʋ 

 

1. ɼʦʩʣʽʜʞʝʥʦ ʛʽʜʨʦʭʽʤʽʯʥʠʡ ʪʘ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʠʡ ʨʝʞʠʤ ʦʟʝʨ 

ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʜʽʣʷʥʢʠ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ. ʆʩʥʦʚʥʠʤʠ 

ʟʘʙʨʫʜʥʶʶʯʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʫ ʚʦʜʘʭ ʦʟʝʨ 

ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʜʽʣʷʥʢʠ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ (ʚʽʜ ʩ. ʏʝʨʢʘʩʴʢʠʡ 

ɹʠʰʢʠʥ ʜʦ ʩʤʪ. ɼʦʥʝʮʴ) ʻ ʩʫʣʴʬʘʪʠ, ʥʽʪʨʠʪʠ, ʘʟʦʪ ʘʤʦʥʽʡʥʠʡ, ʬʦʩʬʘʪʠ ʪʘ 

ʚʘʞʢʽ ʤʝʪʘʣʠ [94, 95, 103].  

2. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʜʠʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʦʟʝʨʘ 

ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʜʽʣʷʥʢʠ ʨ.  ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ (ʚʽʜ ʩ. ʏʝʨʢʘʩʴʢʠʡ 

ɹʠʰʢʠʥ ʜʦ ʩʤʪ. ɼʦʥʝʮʴ) ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʠʙʦʛʦʩʧʦʜʘʨʩʴʢʠʤ ʥʦʨʤʘʪʠʚʘʤ 

ʷʢʦʩʪʽ ʚʦʜʠ. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʝ ʧʦʨʫʰʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ ʚ ʦʟʝʨʘʭ 

ʉʚʽʪʣʠʯʥʝ ʟʘ ʚʤʽʩʪʦʤ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʙʽʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ, ʭʣʦʨʠʜʽʚ, 

ʩʫʣʴʬʘʪʽʚ, ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ; ʏʘʡʢʘ: ʟʘ ʚʤʽʩʪʦʤ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʙʽʦʛʝʥʥʠʭ 

ʨʝʯʦʚʠʥ, ʩʫʣʴʬʘʪʽʚ, ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ; ʃʠʯʦʚʝ: ʟʘ ʚʤʽʩʪʦʤ ʦʨʛʘʥʽʯʥʠʭ, 

ʙʽʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ, ʩʫʣʴʬʘʪʽʚ, ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʪʘ ʨ̔ ʯʮʽ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ: ʟʘ 

ʚʤʽʩʪʦʤ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʙʽʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ [97]. 

3. ɺʩʪʘʥʦʚʣʝʥʦ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʩʫʣʴʬʘʪʽʚ ʪʘ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʚ 

ʦʟ. ʏʘʡʢʘ ʧʽʜ ʚʧʣʠʚʦʤ ʩʪʦʢʽʚ ʟ ʦʟ. ʂʦʤʠʰʫʚʘʪʝ, ʟʦʣʦʚʽʜʚʘʣʫ, ʧʨʦʤʟʣʠʚʦʚʠʭ ʪʘ 

ʩʪʽʯʥʠʭ ʚʦʜ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʪʘ ʩʤʪ. ʉʣʦʙʦʞʘʥʩʴʢʝ. ɸʥʘʣʽʟ ʚʧʣʠʚʫ ʚʠʢʠʜʽʚ 

ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʥʘ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʚʦʜʠ ʚ ʦʟ. ʏʘʡʢʘ ʧʽʜʪʚʝʨʜʠʚ ʟʥʘʯʠʤʠʡ 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ (R ï 0,93) ʤʽʞ ʚʠʢʠʜʘʤʠ ʩʽʨʢʠ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʪʘ ʟʤʽʥʦʶ 

ʚʤʽʩʪʫ ʩʽʨʢʠ ʚ ʦʟʝʨʽ ʏʘʡʢʘ. ɺʩʪʘʥʦʚʣʝʥʦ ʚʧʣʠʚ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʛʽʜʨʦʭʽʤʽʯʥʦʛʦ ʨʝʞʠʤʫ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʟʘ ʪʘʢʠʤʠ 

ʛʽʜʨʦʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢ ʞʦʨʩʪʢʽʩʪʴ, ʭʣʦʨʠʜʠ ʪʘ ʥʽʪʨʘʪʠ [93]. 

4. ʅʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʙʽʦʪʠʯʥʠʭ ʪʘ ʘʙʽʦʪʠʯʥʠʭ 

ʬʘʢʪʦʨʽʚ ʧʽʜ ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʤʘʩʠʚʽʚ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʚ 

ʟʦʥʽ ʚʧʣʠʚʫ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʦʙôʻʢʪʫ ʥʘ ʧʨʠʢʣʘʜʽ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ [103]. 

ɺʠʚʯʝʥʦ ʚʠʜʦʚʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʬʽʪʦʧʣʘʥʢʪʦʥʫ, ʟʦʦʧʣʘʥʢʪʦʥʥʠʭ ʪʘ 

ʙʝʥʪʦʩʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʡʙʽʣʴʰʝ ʚʠʜʦʚʝ ʨʽʟʥʦʤʘʥʽʪʪʷ 
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ʟʦʦʧʣʘʥʢʪʦʥʥʦʛʦ ʪʘ ʙʝʥʪʦʩʥʦʛʦ ʙʽʦʮʝʥʦʟʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʦʟʝʨʽ ʃʠʯʦʚʝ, 

ʥʘʡʤʝʥʰʝ ï ʚ ʦʟʝʨʽ ʂʦʤʠʰʫʚʘʪʝ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʚʽʜʥʦʚʣʶʚʘʪʠ 

ʚʣʘʩʥʫ ʩʠʩʪʝʤʫ ʙʽʦʣʦʛʽʯʥʦʛʦ ʩʘʤʦʦʯʠʱʝʥʥʷ ʦʟʝʨʘ ʏʘʡʢʘ ʟʘ ʨʘʭʫʥʦʢ ʥʘʷʚʥʦʛʦ 

ʙʽʦʮʝʥʦʟʫ ʾʾ ʘʢʚʘʪʦʨʽʾ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʟʚôʷʟʦʢ ʟʤʽʥʠ ʙʽʦʪʠʯʥʠʭ ʫʛʨʫʧʫʚʘʥʴ ʬʽʪʦʧʣʘʥʢʪʦʥʫ ʪʘ 

ʛʽʜʨʦʭʽʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʟʝʨʘ ʏʘʡʢʘ. ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ 

ʟʥʘʯʠʤʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʙʽʦʤʘʩʦʶ ʬʽʪʦʧʣʘʥʢʪʦʥʫ ʪʘ ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʪʘʢʠʤʠ, ʷʢ ʥʽʪʨʘʪʥʠʡ ʘʟʦʪ, ʭʣʦʨʠʜʠ, ʭʽʤʽʯʥʝ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ ʪʘ ʟʘʣʽʟʦ, 

ʤʘʛʥʽʡ ʪʘ ʤʘʨʛʘʥʝʮʴ, ʘʟʦʪ ʘʤʦʥʽʡʥʠʡ.  

5. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʨʦʮʝʩʠ ʩʘʤʦʦʯʠʱʝʥʥʷ ʚ ʦʟʝʨʘʭ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ 

ʪʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʦʢ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ. ʇʨʠ ʦʮʽʥʶʚʘʥʥʽ ʩʘʥʽʪʘʨʥʦ-

ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʚʠʷʚʣʝʥʦ ʙʘʢʪʝʨʽʾ 

ʛʨʫʧʠ ʢʠʰʢʦʚʦʾ ʧʘʣʠʯʢʠ, ʢʽʣʴʢʽʩʪʴ ʷʢʠʭ ʧʝʨʝʚʠʱʫʻ ʥʦʨʤʘʪʠʚʥʽ ʚʠʤʦʛʠ: ʚ 

ʦʟ. ʃʠʯʦʚʝ ʚ 7,2 ʨʘʟʠ, ʚ ʦʟ. ʏʘʡʢʘ ʚ 1,8 ʨʘʟʠ, ʚ ʦʟ. ʂʦʤʠʰʫʚʘʪʝ ʚ 4,5 ʨʘʟʠ, ʚ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʚ 2,7 ʨʘʟʠ. ɼʦʩʣʽʜʞʝʥʦ ʨʦʣʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚ ʧʨʦʮʝʩʘʭ 

ʩʘʤʦʦʯʠʱʝʥʥʷ ʦʟʝʨʘ ʂʦʤʠʰʫʚʘʪʝ, ʏʘʡʢʘ, ʃʠʯʦʚʝ ʪʘ ʜʽʣʷʥʢʠ ʨ. ʉʽʚʝʨʩʴʢʠʡ 

 ɼʦʥʝʮʴ (ʚʽʜ ʩ. ʏʝʨʢʘʩʴʢʠʡ ɹʠʰʢʠʥ ʜʦ ʩʤʪ. ɼʦʥʝʮʴ) ʟʘ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: 

ʟʘʛʘʣʴʥʝ ʤʽʢʨʦʙʥʝ ʯʠʩʣʦ, ʥʘʷʚʥʽʩʪʴ ʙʘʢʪʝʨʽʡ ʛʨʫʧʠ ʢʠʰʢʦʚʦʾ ʧʘʣʠʯʢʠ, 

ʢʦʣʽʬʘʛʠ, ʧʘʪʦʛʝʥʥʽ ʝʥʪʝʨʦʙʘʢʪʝʨʽʾ. ɺʩʪʘʥʦʚʣʝʥʦ ʩʝʟʦʥʥʫ ʜʠʥʘʤʽʢʫ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʮʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʾʭ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ [95, 111].  

6. ʇʨʦʚʝʜʝʥʦ ʦʮʽʥʢʫ ʩʫʯʘʩʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ 

ʛʨʫʧʠ ʪʘ ʜʽʣʷʥʢʠ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ (ʚʽʜ ʩ. ʏʝʨʢʘʩʴʢʠʡ ɹʠʰʢʠʥ ʜʦ 

ʩʤʪ. ɼʦʥʝʮʴ). ɺʠʢʦʥʘʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʪʘ ʩʫʯʘʩʥʦʛʦ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ [93]. 

ɺʠʷʚʣʝʥʦ, ʱʦ ʩʧʨʠʷʪʣʠʚʘ ʝʢʦʣʦʛʽʯʥʘ ʩʠʪʫʘʮʽʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʦʟʝʨʘʭ 

ʉʫʭʠʡ ʃʠʤʘʥ, ʂʦʤʠʰʫʚʘʪʝ ʪʘ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ (ʩ. ʏʝʨʢʘʩʴʢʠʡ ɹʠʰʢʠʥ), 

ʘ ʥʘʡʛʽʨʰʘ ʚ ʦʟʝʨʽ ʉʚʽʪʣʠʯʥʝ, ʏʘʡʢʘ, ʃʠʯʦʚʝ ʪʘ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ 

(ʩʤʪ. ɼʦʥʝʮʴ).  

ʆʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ ʧʨʘʮʷʭ [93ï95, 97, 

103, 111, 118]. 
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ʈʆɿɼɯʃ 4 

ɺʇʃʀɺ ʆɿɽʈ ʃʀʄɸʅʉʔʂʆɰ ɻʈʋʇʀ ʅɸ ʌʆʈʄʋɺɸʅʅʗ ʗʂʆʉʊɯ 

ɺʆɼʀ ʈɯʏʂʀ ʉɯɺɽʈʉʔʂʀʁ ɼʆʅɽʎʔ 

 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʟʨʦʩʪʘʻ ʚʧʣʠʚ ʥʘ ʚʦʜʥʠʡ ʙʘʣʘʥʩ ʦʟʝʨ, ʟʦʢʨʝʤʘ ʧʦʚô̫ ʟʘʥʠʡ 

ʽʟ ʧʨʠʡʤʘʥʥʷʤ ʩʪʽʯʥʠʭ ʚʦʜ ʪʘ ʩʪʦʢʫ ʚʦʜ ʟ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ. ʊʦʤʫ 

ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʻ ʚʠʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ ʙʘʣʘʥʩʫ ʧʨʠ ʦʮʽʥʮʽ 

ʥʘʢʦʧʠʯʫʚʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʩʘʤʦʦʯʠʱʝʥʥʷ ʦʟʝʨ. ɼʦʩʣʽʜʞʝʥʥʷ ʦʟʝʨ ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʪʘ ʤʘʩʦʙʘʣʘʥʩʫ ʙʫʣʠ ʚʠʢʦʥʘʥʽ 

ɸʩʪʨʘʭʘʥʮʝʚʦʶ ʆ. ʖ. [119], ɺʽʢʫʣʽʥʦʡ ɿ. ɸ. [120], ʄʝʜʚʝʜʻʚʦʶ ʖ. ʉ. [121], 

ʅʝʞʠʭʦʚʩʴʢʠʤ ʈ. ɸ. [122], ʅʦʚʽʢʦʚʠʤ ɸ. ɸ. [123] ʪʘ ʽʥ.  

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʟ ʤʝʪʦʶ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʪʘ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘʩʣʽʜʢʽʚ ʚʧʣʠʚʫ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʦʟʝʨʘ 

ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʟʘ ʦʢʨʝʤʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʪʘ ʨʦʟʨʦʙʢʠ ʟʘʭʦʜʽʚ, ʱʦʜʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ ʦʟʝʨ ʽ ʟʘʧʦʙʽʛʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ 

ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ.  

ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʜʦʩʣʽʜʞʝʥʥʷ ʭʽʤʽʯʥʦʛʦ ʙʘʣʘʥʩʫ ʩʠʩʪʝʤʠ çʦʟʝʨʦ 

ʏʘʡʢʘ ï ʦʟʝʨʦ ʃʠʯʦʚʝ ï ʨʽʯʢʘ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴè ʤʝʪʦʜʦʤ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʱʝ ʥʽʢʠʤ ʨʘʥʽʰʝ ʥʝ ʧʨʦʚʦʜʠʣʠʩʷ, ʙʫʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ 

ʩʪʚʦʨʝʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʾ ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ çʦʟʝʨʦ ʏʘʡʢʘ ï ʦʟʝʨʦ ʃʠʯʦʚʝ ï 

ʨʽʯʢʘ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴè. ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʙʫʣʠ ʧʦʩʪʘʚʣʝʥʽ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

1. ʧʨʝʜʩʪʘʚʠʪʠ ʩʭʝʤʫ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʫ ʩʠʩʪʝʤʽ çʦʟʝʨʦ ʏʘʡʢʘ ï ʦʟʝʨʦ 

ʃʠʯʦʚʝ ï ʨʽʯʢʘ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴè; 

2. ʩʪʚʦʨʠʪʠ ʚʦʜʥʫ ʙʘʣʘʥʩʦʚʫ ʤʦʜʝʣʴ ʚʩʽʭ ʧʦʪʦʢʽʚ ʽ ʚʠʪʨʘʪ ʩʠʩʪʝʤʠ 

çʦʟʝʨʦ ʏʘʡʢʘ ï ʦʟʝʨʦ ʃʠʯʦʚʝè ʫ ʚʽʜʨʽʟʦʢ ʯʘʩʫ ʘʢʪʠʚʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ; 

3. ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʦʜʥʠʡ ʽ ʤʘʩʦʚʠʡ ʙʘʣʘʥʩ ʩʠʩʪʝʤʠ çʦʟʝʨʦ ʏʘʡʢʘ ï 

ʦʟʝʨʦ ʃʠʯʦʚʝ ï ʨʽʯʢʘ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴè; 

4. ʚʠʟʥʘʯʠʪʠ ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ ʦʟʝʨʘ ʏʘʡʢʘ ʥʘ ʷʢʽʩʪʴ ʚʦʜʠ 

ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ. 
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ʇʦ ʤʽʨʽ ʟʨʦʩʪʘʥʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʟʝʨʘ ʃʠʤʘʥʩʴʢʦʾ 

ʛʨʫʧʠ ʪʘ ʨʽʯʢʫ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʝʛʘʪʠʚʥʽ ʥʝʟʚʦʨʦʪʥʽ ʟʤʽʥʠ, 

ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʚʩʽʭ ʩʪʦʨʽʥ ʽʩʥʫʚʘʥʥʷ ʚʦʜʥʦʾ ʝʢʦʩʠʩʪʝʤʠ. ʇʨʠ ʫʧʨʘʚʣʽʥʥʽ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʻ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ 

ʚʘʛʦʤʠʭ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ ʦʟʝʨ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʚʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ ʧʨʠ ʤʽʥʽʤʘʣʴʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʚʠʪʨʘʪʘʭ. ɺʠʟʥʘʯʝʥʥʷ 

ʙʘʣʘʥʩʫ (ʚ ʦʜʠʥʠʮʷʭ ʤʘʩʠ) [121] ʜʦʟʚʦʣʠʪʴ ʦʮʽʥʠʪʠ ʝʬʝʢʪ ʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʟʘʭʦʜʽʚ, ʧʦʚô̫ ʟʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʧʦʙʘʯʠʪʠ ʩʫʢʫʧʥʠʡ 

ʚʧʣʠʚ ʫʩʽʭ ʯʠʥʥʠʢʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʤʽʥʫ ʟʘʧʘʩʽʚ ʚʦʜʠ ʚ ʦʟʝʨʽ. 

 

4.1. ɺʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ (ʦʟʝʨʘ ʏʘʡʢʘ ʪʘ 

ʃʠʯʦʚʝ) ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ 

 

ɺ ʨʘʡʦʥʽ ʨʦʟʤʽʱʝʥʥʷ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʦʩʥʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʚʧʣʠʚʫ ʥʘ 

ʦʟʝʨʘ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ (ʏʘʡʢʘ ʪʘ ʃʠʯʦʚʝ) ʻ ʥʘʜʭʦʜʞʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ ʟ: ʚʠʢʠʜʘʤʠ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ, ʧʦʚʝʨʭʥʝʚʠʤ ʩʪʦʢʦʤ ʟ ʧʣʦʱʽ ʚʦʜʦʟʙʦʨʫ 

ʪʘ ˇʨʫʥʪʦʚʠʤʠ ʚʦʜʘʤʠ (ʨʠʩ. 4.1).  

  

 

ʈʠʩʫʥʦʢ 4.1 ï ʉʭʝʤʘ ʚʟʘʻʤʦʚʧʣʠʚʫ ʦʟ. ʏʘʡʢʘ, ʧʽʜʟʝʤʥʠʭ ʚʦʜ  ʪʘ ʧʦʚʝʨʭʥʝʚʠʭ 

ʚʦʜ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ 
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ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ, ʦʮʽʥʠʤʦ ʚʧʣʠʚ ʥʘ ʨʝʞʠʤ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ 2-ʭ 

ʯʠʥʥʠʢʽʚ:  

1) ʪʝʭʥʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ï ʚʽʜʚʝʜʝʥʥʷ ʟ ʦʟʝʨʘ ʏʘʡʢʘ ï ʃʠʯʦʚʝ 

ʟʘʙʨʫʜʥʝʥʠʭ ʚʦʜ ʚ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ;  

2) ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ï ʥʘʜʭʦʜʞʝʥʥʷ ʚ ʨ. ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ ʧʨʦʬʽʣʴʪʨʦʚʘʥʠʭ ʟ ʦʟʝʨʘ ʟʘʙʨʫʜʥʝʥʠʭ ʚʦʜ.  

 

4.1.1 ʊʝʭʥʦʛʝʥʥʠʡ ʬʘʢʪʦʨ ʚʧʣʠʚʫ ʦʟʝʨʘ ʏʘʡʢʘ ï ʚʽʜʚʝʜʝʥʥʷ ʟ ʦʟʝʨʘ 

ʟʘʙʨʫʜʥʝʥʠʭ ʚʦʜ ʜʦ ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ  

 

ɺʦʜʥʠʡ ʪʘ ʭʽʤʽʯʥʠʡ ʙʘʣʘʥʩ ʦʟʝʨʘ ʏʘʡʢʘ ʪʘ ʃʠʯʦʚʝ. 

ʌʦʨʤʫʚʘʥʥʷ ʦʙôʻʜʥʘʥʦʛʦ ʩʪʦʢʫ ʦʟʝʨʘ ʏʘʡʢʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

1) ʧʨʠʨʦʜʥʠʭ ʪʘ 2) ʪʝʭʥʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ: ʧʝʨʝʪʽʢʘʥʥʷ ʩʪʦʢʫ ʧʦ ʚʽʜʢʨʠʪʦʤʫ 

ʢʘʥʘʣʫ ʟ ʫʨʦʯʠʱʘ ʂʦʤʠʰʫʚʘʪʝ;  ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʟ ʧʣʦʱʽ ʚʦʜʦʟʙʦʨʫ; ï 

ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ; ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʦʙʫʪʦʚʠʭ, ʧʨʦʤʠʩʣʦʚʦ-ʣʠʚʥʝʚʠʭ ʪʘ 

ʩʪʽʯʥʠʭ ʚʦʜ; ʧʝʨʝʣʠʚʥʠʭ ʚʦʜ, ʱʦ ʚʽʜʚʦʜʷʪʴʩʷ ʩʢʠʜʥʠʤ ʢʘʥʘʣʦʤ ʟʦʣʦʚʽʜʚʘʣʫ 

ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ. ɺʩʽ ʢʘʪʝʛʦʨʽʾ ʦʙôʻʜʥʘʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜ ʩʢʠʜʘʶʪʴʩʷ ʫ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ.  

ʉʠʩʪʝʤʘ çʆʟʝʨʦ ʏʘʡʢʘ ï ʦʟʝʨʦ ʃʠʯʦʚʝ ï ʨʽʯʢʘ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴè ʤʘʻ 

ʚʠʟʥʘʯʝʥʽ ʭʽʤʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʧʦʚôʷʟʘʥʘ ʧʦʪʦʢʘʤʠ ʨʝʯʦʚʠʥ ʤʽʞ 

ʚʦʜʥʠʤʠ ʦʙôʻʢʪʘʤʠ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ 

ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʨʦʟʨʘʭʫʥʢʠ ʙʘʣʘʥʩʫ ʦʟʝʨʘ ʏʘʡʢʠ ʪʘ 

ʃʠʯʦʚʝ. ɼʣʷ ʟʘʛʘʣʴʥʦʾ ʦʮʽʥʢʠ ʚʥʝʩʢʫ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ ʫ ʬʦʨʤʫʚʘʥʥʷ 

ʛʽʜʨʦʭʽʤʽʯʥʦʛʦ ʨʝʞʠʤʫ ʦʟʝʨ ʪʘ ʜʽʣʷʥʢʠ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʚʧʝʨʰʝ 

ʚʠʢʦʥʘʥʦ ʨʦʟʨʘʭʫʥʦʢ ʙʘʣʘʥʩʫ (ʚ ʦʜʠʥʠʮʷʭ ʤʘʩʠ) ʚ ʩʠʩʪʝʤʽ çʦʟʝʨʦ ʏʘʡʢʘ ï 

ʦʟʝʨʦ ʃʠʯʦʚʝ ï ʨʽʯʢʘ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴè. 

ɼʣʷ ʙʘʣʘʥʩʦʚʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʚʠʢʦʨʠʩʪʘʥʦ ʜʘʥʽ ʷʢʦʩʪʽ ʚʦʜʠ ʚ ʥʘʩʪʫʧʥʠʭ 

ʪʦʯʢʘʭ ʩʧʦʩʪʝʨʝʞʝʥʴ: ʦʟ. ʂʦʤʠʰʫʚʘʪʝ ï ʭʘʨʘʢʪʝʨʠʟʫʻ ʷʢʽʩʪʴ ʚʦʜʠ, ʱʦ 

ʥʘʜʭʦʜʠʪʴ ʚ ʦʟ. ʏʘʡʢʘ ʜʦ ʚʧʘʜʽʥʥʷ ʦʙʚʽʜʥʦʛʦ ʢʘʥʘʣʫ ʟʦʣʦʚʽʜʚʘʣʫ; ʦʙʚʽʜʥʠʡ 

ʢʘʥʘʣ ʟʦʣʦʚʽʜʚʘʣʫ ï ʭʘʨʘʢʪʝʨʠʟʫʻ ʷʢʽʩʪʴ ʚʦʜʠ, ʱʦ ʩʬʦʨʤʦʚʘʥʘ ʩʪʦʢʘʤʠ ʚʦʜʠ 
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ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ʩʤʪ. ʉʣʦʙʦʞʘʥʩʴʢʝ, ʬʽʣʴʪʨʘʮʽʡʥʠʤʠ ʚʦʜʘʤʠ ʟʦʣʦʚʽʜʚʘʣʫ ʪʘ 

ʧʨʦʤʣʠʚʥʝʚʠʤʠ ʩʪʦʢʘʤʠ ʊɽʉ; ʦʟ. ʃʠʯʦʚʝ ï ʭʘʨʘʢʪʝʨʠʟʫʻ ʷʢʽʩʪʴ ʚʦʜʠ, ʱʦ 

ʥʘʜʭʦʜʠʪʴ ʜʦ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʧʽʩʣʷ ʟʤʽʰʫʚʘʥʥʷ ʚʩʽʭ ʧʦʪʦʢʽʚ ʟ ʚʦʜʦʶ 

ʦʟ. ʏʘʡʢʘ, ʨʦʟʙʘʚʣʝʥʥʷ ʪʘ ʩʘʤʦʦʯʠʱʝʥʥʷ. 

ɺʦʜʥʠʡ ʙʘʣʘʥʩ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʩʠʩʪʝʤʠ çʦʟʝʨʦ ʏʘʡʢʘ ï ʦʟʝʨʦ 

ʃʠʯʦʚʝè ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʦʮʝʩʘʤʠ ʥʘʜʭʦʜʞʝʥʥʷ ʪʘ ʚʠʪʨʘʪʘʤʠ ʚʦʜʠ. ʅʘ ʦʩʥʦʚʽ 

ʘʥʘʣʽʟʫ ʧʨʦʚʝʜʝʥʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʾ ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ çʦʟʝʨʦ 

ʏʘʡʢʘ ï ʦʟʝʨʦ ʃʠʯʦʚʝ ï ʨʯ̔ʢʘ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴè ʙʫʚ ʚʠʟʥʘʯʝʥʠʡ ʚʦʜʥʠʡ ʪʘ 

ʭʽʤʽʯʥʠʡ ʙʘʣʘʥʩ ʦʟʝʨʘ ʏʘʡʢʘ ʪʘ ʃʠʯʦʚʝ. ʈʦʟʨʘʭʫʥʢʠ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʟʘ 

ʙʘʛʘʪʦʨʽʯʥʠʤʠ ʜʘʥʠʤʠ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʚʦʜʠ ʜʦʩʣʽʜʞʝʥʠʭ ʦʟʝʨ, ʦʙôʻʤʘʤʠ 

ʧʨʠʨʦʜʥʦʛʦ, ʪʝʭʥʦʛʝʥʥʦʛʦ ʪʘ ʦʙô̒ ʜʥʘʥʦʛʦ ʩʪʦʢʽʚ. 

ɺʦʜʥʠʡ ʨʝʞʠʤ ʦʟʝʨʘ ʏʘʡʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʨʠʪʦʢʫ ʚʦʜʠ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ 

ʽ ʚʽʜʪʦʢʫ ʫ ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʝʪʦʢʫ ʾʾ ʚ ʦʟʝʨʦ ʃʠʯʦʚʝ. ʉʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʽ 

ʚʝʣʠʯʠʥʠ ʧʨʠʪʦʢʫ ʚʦʜʠ ʚ ʦʟʝʨʦ ʏʘʡʢʘ ʩʢʣʘʜʘʶʪʴ (ʫ ʪʠʩ. ʤ3 ʥʘ ʨʽʢ): ʦʙôʻʤ 

ʩʪʦʢʫ ʟ ʦʟ. ʂʦʤʠʰʫʚʘʪʝ ʪʘ ʧʦʚʝʨʭʥʝʚʠʡ ʩʪʽʢ ï 4898; ʪʝʭʥʦʛʝʥʥʠʡ ʩʪʽʢ ï 3995. 

ʉʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʽ ʜʘʥʽ ʱʦʜʦ ʧʝʨʝʢʘʯʫʚʘʥʥʷ ʚʦʜʠ ʚ ʦʟʝʨʦ ʃʠʯʦʚʝ 

ʩʢʣʘʜʘʶʪʴ 7012 ʪʠʩ. ʤ3/ʨʽʢ (ʪʘʙʣ. 4.1). ʇʨʠʪʦʢ ʚʦʜʠ ʚ ʦʟʝʨʦ ʃʠʯʦʚʝ ʩʢʣʘʜʘʻ ï 

7728 ʪʠʩ. ʤ3/ʨʽʢ, ʘ ʚʠʪʨʘʪʥʘ ʯʘʩʪʠʥʘ ï 6700 ʪʠʩ. ʤ3/ʨʽʢ [124]. 

 

ʊʘʙʣʠʮʷ 4.1 ï ɺʦʜʥʠʡ ʙʘʣʘʥʩ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ 

ʇʨʠʭʽʜʥʘ ʯʘʩʪʠʥʘ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ɺʠʪʨʘʪʥʘ ʯʘʩʪʠʥʘ ʚʦʜʥʦʛʦ 

ʙʘʣʘʥʩʫ 

ʆʙôʻʤ 

ʪʝʭʥʦʛʝʥ-

ʥʦʛʦ 

ʩʪʦʢʫ, 

ʪʠʩ.ʤ3/ʨʽʢ 

ʊʝʭʥʦʛʝʥ-

ʥʠʡ ʩʪʽʢ, 

% 

ʆʙôʻʤ 

ʧʨʠʨʦʜʥʦ-

ʪʝʭʥʦʛʝʥ-

ʥʦʛʦ ʩʪʦʢʫ  

ʤ3/ʨʽʢ 

ɿʘʛʘʣʴʥʠʡ 

ʩʝʨʝʜʥʴʦ-

ʨʽʯʥʠʡ ʩʪʽʢ, 

% 

ɺʠʧʘʨʦʚʫ-

ʚʘʥʥʷ, 

ʪʠʩ.ʤ3/ʨʽʢ 

ʌʽʣʴʪ-

ʨʘʮʽʷ, 

ʪʠʩ.ʤ3/

ʨʽʢ 

ʉʢʠʜ 

ʩʪʽʯʥʠʭ 

ʚʦʜ, 

ʪʠʩ.ʤ3/ʨʽʢ 

ɿʘʛʘʣʴʥʠʡ ʦʙôʻʤ ʩʪʦʢʫ    

ʆʟʝʨʦ ʏʘʡʢʘ 

3995 45 % 4898 55 % 1792 88 7012 

ʆʟʝʨʦ ʃʠʯʦʚʝ 

7728 1028 - 6700 
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ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʙʘʣʘʥʩʫ (ʚ ʦʜʠʥʠʮʷʭ ʤʘʩʠ) [121] ʩʠʩʪʝʤʠ çʦʟʝʨʦ ʏʘʡʢʘ 

ï ʦʟʝʨʦ ʃʠʯʦʚʝ ï ʨʽʯʢʘ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴè ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʤʽʛʨʘʮʽʶ ʪʘ 

ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʚ ʦʟʝʨʘʭ, ʘ ʩʘʤʝ ʩʝʨʝʜʥʶ ʙʘʛʘʪʦʨʽʯʥʫ 

ʘʢʫʤʫʣʷʮʽʶ ʨʝʯʦʚʠʥ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʚ ʦʟʝʨʘ ʏʘʡʢʘ ʪʘ ʃʠʯʦʚʝ. 

ʈʦʟʨʘʭʦʚʘʥʦ ʭʽʤʽʯʥʠʡ ʙʘʣʘʥʩ ʦʟʝʨʘ ʏʘʡʢʘ, ʪ/ʨʽʢ 

 

×miʧʯ ï ×miʚʯ = (mi1ʯ + mi2ʯ) ï mi3ʯ,                                 (4.1) 

 

ʜʝ: 

miʧʣ/ʚʣ ï ʤʘʩʘ ʨʝʯʦʚʠʥʠ ʚ ʦʟʝʨʽ, ʪ/ʨʽʢ. 

 

miʧʣ/ʚʣ = C .Ö Q,                                                    (4.2) 

 

ʜʝ: 

ʩ ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʝʯʦʚʠʥ, ʤʛ/ʤ3; 

Q ï ʚʠʪʨʘʪʘ ʚʦʜʠ, ʤ3/ʨʽʢ; 

×miʧʯ ï ʧʨʠʭʽʜʥʘ ʯʘʩʪʠʥʘ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ; 

×miʚʯ ï ʚʠʪʨʘʪʥʘ ʯʘʩʪʠʥʘ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ; 

mi1ʯ ï ʧʨʠʪʦʢ ʚʦʜ ʦʙôʻʜʥʘʥʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʩʪʦʢʫ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ 

(ʬʽʣʴʪʨʘʮʽʡʥʽ ʪʘ ʧʝʨʝʣʠʚʥʽ ʚʦʜʠ ʟʦʣʦʚʽʜʚʘʣʫ, ʧʨʦʤʟʣʠʚʦʚʾ ʚʦʜʠ ɿʤʽʾʚʩʴʢʦʾ 

ʊɽʉ, ʦʯʠʱʝʥʽ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʦʙʫʪʦʚʽ ʩʪʽʯʥʽ ʚʦʜʠ ʩ. ʉʣʦʙʦʞʘʥʩʴʢʝ ʪʘ 

ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ), ʱʦ ʥʘʜʭʦʜʷʪʴ ʜʦ ʦʟ. ʏʘʡʢʘ; 

mi2ʯ ï ʧʨʠʪʦʢ ʚʦʜ ʽʟ ʦʟ. ʂʦʤʠʰʫʚʘʪʝ, ʘ ʪʘʢʦʞ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʟ 

ʧʣʦʱʽ ʚʦʜʦʟʙʦʨʫ; 

mi3ʯ ï ʚʠʪʨʘʪʠ ʚʦʜʠ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʟ ʦʟ. ʏʘʡʢʘ ʜʦ ʦʟʝʨʘ ʃʠʯʦʚʝ. 

ɺ ʟʦʥʽ ʚʧʣʠʚʫ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʦʟʝʨʦ ʏʘʡʢʘ ʚʽʜʛ̔ʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ, ʘ 

ʩʘʤʝ: ʧʨʠʡʤʘʻ ʚʦʜʠ ʟ ʦʟʝʨʘ ʂʦʤʠʰʫʚʘʪʝ, ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʟ ʧʣʦʱʽ 

ʚʦʜʦʟʙʦʨʫ ʪʘ ʪʝʭʥʦʛʝʥʥʽ ʚʦʜʠ ʟ ʜʦʦʯʠʱʝʥʥʷʤ ʦʩʪʘʥʥʽʭ ʥʘ ʧʨʠʨʦʜʥʦʤʫ 

ʦʟʝʨʥʦʤʫ çʙʽʦʧʣʘʪʦè, ʟʘʭʠʱʘʻ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʚʽʜ ʟʘʙʨʫʜʥʝʥʥʷ 

ʤʦʞʣʠʚʠʤʠ ʘʚʘʨʽʡʥʠʤʠ ʩʢʠʜʘʤʠ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ. ɺ ʪʘʙʣ. 4.2 ʙʫʣʠ ʚʽʜʦʙʨʘʞʝʥʽ 
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ʬʘʢʪʠʯʥʽ ʟʤʽʥʠ ʚʤʽʩʪʫ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʦʙôʻʜʥʘʥʦʛʦ ʪʘ ʧʨʠʨʦʜʥʦʛʦ ʩʪʦʢʫ, 

ʧʽʩʣʷ ʡʦʛʦ ʧʨʦʭʦʜʞʝʥʥʷ ʯʝʨʝʟ ʦʟʝʨʦ ʏʘʡʢʘ. 

 

ʊʘʙʣʠʮʷ 4.2 ï ɺʧʣʠʚ ʦʟʝʨʘ ʏʘʡʢʘ ʥʘ ̫ʢʽʩʪʴ ʚʦʜʠ ʦʟʝʨʘ ʃʠʯʦʚʝ 

 

ʂʦʤʧʦʥʝʥʪʠ 

ʭʽʤʽʯʥʦʛʦ 

ʙʘʣʘʥʩʫ 

ʇʨʠʭʽʜʥʘ ʯʘʩʪʠʥʘ 

ʤʘʩʦʙʘʣʘʥʩʫ 

ɺʠʪʨʘʪʥʘ 

ʯʘʩʪʠʥʘ 

ʤʘʩʦ-

ʙʘʣʘʥʩʫ 
ʉʧʽʚʚʽʜ-

ʥʦʰʝʥʥʷ 

ʤʽʞ 

ʧʨʠʪʦ-

ʢʦʤ ʪʘ 

ʚʠʪʨʘʪʘ-

ʤʠ ʚʦʜʠ, 

ʦʜ. 

ʉʪʫʧʽʥʴ 

ʦʯʠʱʝʥ-

ʥʷ 

ʟʤʽʰʘ-

ʥʦʛʦ 

ʩʪʦʢʫ 

ʧʝʨʝʜ 

ʩʢʠʜʦʤ ʫ 

ʨʽʯʢʫ, % 

ɺʤʽʩʪ ʨʝʯʦʚʠʥ ʧʨʠʪʦʢʫ 

ʦʟʝʨʘ ʏʘʡʢʘ, ʪ/ʨʽʢ ɿʘʛʘʣʴ-

ʥʠʡ 

ʚʤʽʩʪ 

ʨʝʯʦ-

ʚʠʥ, 

ʪ/ʨʽʢ 

ʉʪʽʢ ʟ ʦʟ. 

ʏʘʡʢʘ, ʱʦ 

ʧʦʩʪʫʧʘʻ 

ʜʦ ʦʟ. 

ʃʠʯʦʚʝ, 

ʪ/ʨʽʢ 

ɺʦʜʠ 

ʪʝʭʥʦʛʝʥ-

ʥʦʛʦ ʩʪʦʢʫ 

ɿʤʽʾʚʩʴʢʦʾ 

ʊɽʉ 

ʇʨʠʪʦʢ 

ʩʪʦʢʫ ʟ 

ʦʟ. 

ʂʦʤʠʰʫ-

ʚʘʪʝ 

 

1 2 3 4 5 6 

ʉʫʭʠʡ 

ʟʘʣʠʰʦʢ 
3531 2542 6037 7125,39 0,8 - 

ʍʣʦʨʠʜʠ 304 253,8 558 563,85 0,9 - 

ɸʟʦʪ ʘʤʦʥʽ-

ʡʥʠʡ 
1,6 2,64 4,24 3,15 1,3 25 

ʉʫʣʴʬʘʪʠ 960,7 190,5 1151,2 2258,35 0,5 - 

ʌʦʩʬʘʪʠ 5,7 1,37 7,07 10,69 0,6 - 

ʃʝʛʢʦʦʢʠ-

ʩʣʶʚʘʥʽ 

ʨʝʯʦʚʠ- 

ʥʠ ʟʘ 

ɹʉʂʧʦʚ 

23 19,42 42,42 45,57 0,9 - 

ɸʟʦʪ 

ʥʽʪʨʠʪʥʠʡ 
0,42 0,34 0,76 0,83 0,9 - 

ɸʟʦʪ 

ʥʽʪʨʘʪʥʠʡ 
13,7 9,25 22,95 24,65 0,9 - 

ɿʘʚʠʩʣʽ 

ʨʝʯʦʚʠʥʠ 
42 46,28 88,28 114,66 0,7 - 

ʅʘʬʪʦʧʨʦ-

ʜʫʢʪʠ 
0,15 0,83 0,98 0,47 2,08 52 

ɿʘʣʽʟʦ  0,58 0,97 1,55 1,16 1,3 25 

ʉʇɸʈ 0,37 1,12 1,49 1,77 0,8 - 

ʍʉʂ 156 260,12 416,12 340,84 1,2 18 

 

ɿʛʽʜʥʦ ʨʦʟʨʘʭʦʚʘʥʦʛʦ ʭʽʤʽʯʥʦʛʦ ʙʘʣʘʥʩʫ (ʚ ʦʜʠʥʠʮʷʭ ʤʘʩʠ) ʦʟʝʨʘ ʏʘʡʢʘ, 

ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʟʥʘʯʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʭʽʤʽʯʥʦʛʦ ʙʘʣʘʥʩʫ ʪʝʭʥʦʛʝʥʥʦʛʦ 
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ʩʪʦʢʫ ʚʠʱʽ ʚʽʜ ʩʪʦʢʫ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʟ ʚʠʱʝ ʨʦʟʤʽʰʝʥʦʛʦ ʦʟʝʨʘ: ʟʘ ʩʫʭʠʤ 

ʟʘʣʠʰʢʦʤ (3531 ʪ/ʨʽʢ), ʭʣʦʨʠʜʘʤʠ (304 ʪ/ʨʽʢ), ʩʫʣʴʬʘʪʘʤʠ (960,7 ʪ/ʨʽʢ), 

ʬʦʩʬʘʪʘʤʠ (5,7 ʪ/ʨʽʢ),  ʥʽʪʨʠʪʘʤʠ (0,42 ʪ/ʨʽʢ), ʥʽʪʨʘʪʘʤʠ (13,7 ʪ/ʨʽʢ) ʪʘ ʟʘ 

ʟʥʘʯʝʥʥʷʤ ɹʉʂʧʦʚ (23 ʪ/ʨʽʢ), ʘ ʥʠʞʯʽ ï ʟʘ ʘʟʦʪʦʤ ʘʤʦʥʽʡʥʠʤ (1,6 ʪ/ʨʽʢ), 

ʟʘʚʠʩʣʠʤʠ ʨʝʯʦʚʠʥʘʤʠ (42 ʪ/ʨʽʢ), ʥʘʬʪʦʧʨʦʜʫʢʪʘʤʠ (0,15 ʪ/ʨʽʢ), ʟʘʣʽʟʦʤ 

(0,58), ʉʇɸʈ (0,37 ʪ/ʨʽʢ) ʪʘ ʟʘ ʟʥʘʯʝʥʥʷʤ ʍʉʂ (156 ʪ/ʨʽʢ). ɻʦʣʦʚʥʠʤ 

ʬʘʢʪʦʨʦʤ ʙʽʣʴʰʦʛʦ ʧʨʠʪʦʢʫ ʭʽʤʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʟʘʚʠʩʣʠʭ ʨʝʯʦʚʠʥ, ʟʘʣʽʟʘ, 

ʘʟʦʪʫ ʘʤʦʥʽʡʥʦʛʦ, ʉʇɸʈ ʪʘ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʪʦʢʫ ʻ 

ʥʝʦʨʛʘʥʽʟʦʚʘʥʠʡ ʩʢʠʜ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʦʙʫʪʦʚʠʭ ʩʪʽʯʥʠʭ ʚʦʜ, ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʙʨʠʚ, ʩʪʽʢ, ʱʦ ʧʦʩʪʫʧʘʻ ʚ ʦʟʝʨʘ ʂʦʤʠʰʫʚʘʪʝ ʟ ʚʠʱʝ 

ʨʦʟʪʘʰʦʚʘʥʠʭ ʦʟʝʨ (ʉʚʽʪʣʠʯʥʝ, ʉʫʭʠʡ ʃʠʤʘʥ). ɻʦʣʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʙʽʣʴʰʦʛʦ 

ʚʤʽʩʪʫ ʨʝʯʦʚʠʥ ʚ ʪʝʭʥʦʛʝʥʥʦʤʫ ʩʪʦʮʽ ʻ ʥʘʜʭʦʜʞʝʥʥʷ ʚ ʦʟʝʨʦ ʏʘʡʢʘ 

ʧʨʦʤʟʣʠʚʦʚʠʭ, ʩʪʽʯʥʠʭ ʚʦʜ ʪʘ ʚʦʜ ʟʦʣʦʚʽʜʚʘʣʫ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ. ʆʩʦʙʣʠʚʦ ʩʣʽʜ 

ʚʽʜʟʥʘʯʠʪʠ ʚʧʣʠʚ ʟʦʣʦʚʽʜʚʘʣʫ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʥʘ ʚʤʽʩʪ ʩʫʣʴʬʘʪʽʚ ʚ ʚʦʜʘʭ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʩʪʦʢʫ [93]. 

ɿʛʽʜʥʦ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʷʚʣʝʥʦ ʨʽʟʥʠʮʶ ʤʽʞ ʧʨʠʪʦʢʦʤ ʚʦʜʠ, ʱʦ 

ʥʘʜʭʦʜʠʪʴ ʜʦ ʦʟʝʨʘ ʏʘʡʢʘ ʪʘ ʚʽʜʪʦʢʦʤ ʚʦʜʠ ʟ ʦʟʝʨʘ ʏʘʡʢʘ, ʱʦ ʧʝʨʝʪʽʢʘʻ ʜʦ 

ʦʟʝʨʘ ʃʠʯʦʚʝ ʟʘ ʜʝʷʢʠʤʠ ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ.  

ɺʠʪʨʘʪʥʘ ʯʘʩʪʠʥʘ ʙʘʣʘʥʩʫ (ʚ ʦʜʠʥʠʮʷʭ ʤʘʩʠ) ʦʟʝʨʘ ʏʘʡʢʘ ʤʝʥʰʘ, 

ʧʦʨʽʚʥʶʶʯʠ ʟ ʧʨʠʪʦʢʦʤ, ʟʘ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢ ʟʘʣʽʟʦ, ʘʟʦʪ ʘʤʦʥʽʡʥʠʡ, 

ʥʘʬʪʦʧʨʦʜʫʢʪʠ ʪʘ ʍʉʂ. ʊʘʢʘ ʟʤʽʥʘ ʚʤʽʩʪʫ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʚ ʧʨʠʪʦʮʽ ʪʘ 

ʚʠʪʨʘʪʘʭ ʚ ʦʟʝʨʽ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʚ ʦʟʝʨʽ ʏʘʡʢʘ ʧʨʦʭʦʜʷʪʴ ʧʨʦʮʝʩʠ 

ʩʘʤʦʦʯʠʱʝʥʥʷ, ʘʣʝ ʜʫʞʝ ʩʣʘʙʢʦ (ʜʦ 2 %). ʇʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʯʝʨʝʟ ʟʘʨʦʩʪʽ 

ʨʦʩʣʠʥ ʤʘʩʘ ʨʝʯʦʚʠʥ ʩʪʦʢʫ ʟʤʝʥʰʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʦʩʘʜʞʝʥʥʷ ʟʘʚʠʩʣʠʭ 

ʨʝʯʦʚʠʥ ʥʘ ʾʭ ʚʝʛʝʪʘʪʠʚʥʠʭ ʦʨʛʘʥʘʭ ʽ ʧʦʛʣʠʥʘʥʥʽ ʚ ʧʨʦʮʝʩʽ ʤʝʪʘʙʦʣʽʟʤʫ [125ï

127]. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʫ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʝʥʥʷʭ ʦʟʝʨʘ ʏʘʡʢʘ ʥʘʢʦʧʠʯʫʶʪʴʩʷ 

ʚʽʜʤʝʨʣʽ ʢʦʤʧʦʥʝʥʪʠ ʙʽʦʪʠʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ʝʢʦʩʠʩʪʝʤʠ ʽ ʜʝʷʢʽ ʨʝʯʦʚʠʥʠ 

ʘʜʩʦʨʙʫʶʪʴʩʷ, ʱʦ ʟʤʝʥʰʫʻ ʤʘʩʦʧʝʨʝʥʝʩʝʥʥʷ ʨʝʯʦʚʠʥ ʜʦ ʦʟʝʨʘ ʃʠʯʦʚʝ. 

ʉʘʤʦʦʯʠʱʝʥʥʷ ʦʙôʻʜʥʘʥʦʛʦ ʩʪʦʢʫ ʚ ʦʟʝʨʽ ʏʘʡʢʘ ʟʘ ʭʽʤʽʯʥʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ, ʪʘʢʠʤʠ, ʷʢ ʩʫʭʠʡ ʟʘʣʠʰʦʢ, ʭʣʦʨʠʜʠ, ʩʫʣʴʬʘʪʠ, ʬʦʩʬʘʪʠ, 
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ʥʽʪʨʠʪʠ, ʥʽʪʨʘʪʠ, ʟʘʚʠʩʣʽ ʨʝʯʦʚʠʥʠ, ʉʇɸʈ ʪʘ ɹʉʂʧʦʚ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ. ʋ ʤʽʩʮʽ 

ʚʧʘʜʽʥʥʷ ʢʘʥʘʣʫ ʚ ʦʟʝʨʦ, ʯʝʨʝʟ ʨʽʟʢʝ ʧʘʜʽʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʦʜʠ ʚ ʦʟʝʨʽ 

ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʟ ʨʝʯʦʚʠʥʠ. ʆʙʩʪʝʞʝʥʥʷ ʦʟʝʨʘ ʏʘʡʢʘ ʧʦʢʘʟʘʣʦ, ʱʦ ʚʦʜʘ, ʱʦ 

ʥʘʜʭʦʜʠʪʴ ʜʦ ʦʟʝʨʘ ʟ ʦʙʚʽʜʥʦʛʦ ʢʘʥʘʣʫ ʟʦʣʦʚʽʜʚʘʣʫ, ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʦʟʝʨʽ 

ʥʝʟʥʘʯʥʠʡ ʯʘʩ. ɺʠʪʽʢʘʶʯʠ ʟ ʢʘʥʘʣʫ, ʧʦʪʽʢ ʚʽʜʨʘʟʫ ʧʦʚʝʨʪʘʻ ʽ ʧʨʘʢʪʠʯʥʦ ʧʦ 

ʧʨʷʤʽʡ ʥʘʜʭʦʜʠʪʴ ʚ ʧʽʜʚʽʜʥʠʡ ʢʘʥʘʣ ʥʘʩʦʩʥʦʾ ʩʪʘʥʮʽʾ. ʊʦʙʪʦ ʚ ʦʟʝʨʽ ʥʝ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʚʥʦʮʽʥʥʦʛʦ ʩʘʤʦʦʯʠʱʝʥʥʷ ʚʦʜʠ ʦʩʢʽʣʴʢʠ ʦʙôʻʜʥʘʥʠʡ ʩʪʽʢ, ʱʦ 

ʥʘʜʭʦʜʠʪʴ ʧʦ ʦʙʚʽʜʥʦʤʫ ʢʘʥʘʣʫ ʟʦʣʦʚʽʜʚʘʣʫ, ʤʘʻ ʟʘʥʘʜʪʦ ʤʘʣʠʡ ʯʘʩ 

ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʦʟʝʨʽ ʏʘʡʢʘ ʜʣʷ ʧʦʚʥʦʛʦ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʟ ʧʨʠʨʦʜʥʠʤ ʩʪʦʢʦʤ ʽ 

ʙʽʦʣʦʛʽʯʥʦʛʦ ʩʘʤʦʦʯʠʱʝʥʥʷ [128]. 

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ ʚʠʩʦʢʫ ʨʽʟʥʠʮʶ ʤʽʞ ʚʤʽʩʪʦʤ ʧʨʠʪʦʢʫ ʚʦʜʠ ʟʘ 

ʩʫʣʴʬʘʪʘʤʠ ʪʘ ʾʭ ʚʠʪʨʘʪʘʤʠ ʚ ʦʟʝʨʽ ʏʘʡʢʘ. ʊʦʙʪʦ ʚʠʪʨʘʪʠ ʚʦʜʠ ʟʘ ʩʫʣʴʬʘʪʘʤʠ 

ʚ 2 ʨʘʟʠ ʚʠʱʽ ʥʽʞ ʾʭ ʧʨʠʪʦʢ. ʎʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʚʧʣʠʚʦʤ ʚʠʢʠʜʽʚ ɿʤʽʾʚʩʴʢʦʾ 

ʊɽʉ ʥʘ ʭʽʤʽʯʥʠʡ ʙʘʣʘʥʩ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ. ɹʫʚ ʚʩʪʘʥʦʚʣʝʥʠʡ ʟʥʘʯʠʤʠʡ 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ 0,93 ʤʽʞ ʚʠʢʠʜʘʤʠ ʩʽʨʢʠ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʪʘ ʟʤʽʥʦʶ 

ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʩʽʨʢʠ ʚ ʦʟʝʨʽ ʃʠʯʦʚʝ [93]. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʥʘʩʣʽʜʦʢ ʘʢʪʠʚʥʠʭ ʙʽʦʩʝʜʠʤʝʥʪʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚ 

ʦʟ. ʏʘʡʢʘ, ʜʦʥʥʽ ʚʽʜʢʣʘʜʠ ʩʪʘʣʠ ʧʦʪʫʞʥʠʤ ʜʦʜʘʪʢʦʚʠʤ ʜʞʝʨʝʣʦʤ 

ʥʘʜʭʦʜʞʝʥʥʷ ʙʽʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʩʫʣʴʬʘʪʽʚ ʫ ʚʦʜʫ. ɿʛʽʜʥʦ ʧʨʦʚʝʜʝʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʚʤʽʩʪ ʩʧʦʣʫʢ ʘʟʦʪʫ (ʥʽʪʨʠʪʽʚ), ʬʦʩʬʦʨʫ ʚ ʜʦʥʥʠʭ ʚʠʪʷʞʢʘʭ 

ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʝʥʥʷʭ ʦʟʝʨʘ ʏʘʡʢʘ ʥʘ ʧʦʨʷʜʦʢ ʧʝʨʝʚʠʱʫʻ ʾʭʥʽʡ ʚʤʽʩʪ ʫ ʚʦʜʽ. ʋ 

ʧʝʨʽʦʜ ʨʦʟʚʠʪʢʫ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʫʤʦʚ ʚ ʦʟʝʨʽ ʧʨʠ ʨʅ 7,8 ʽ ʤʝʥʰʝ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʭʽʜ ʦʢʨʝʤʠʭ ʙʽʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ, ʘ ʪʘʢʦʞ ʩʫʣʴʬʘʪʽʚ ʟ ʜʦʥʥʠʭ 

ʚʽʜʢʣʘʜʝʥʴ ʫ ʚʦʜʫ. ʎʝʡ ʧʨʦʮʝʩ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʦʚʠʥʦʩʫ 

ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʟ ʦʟʝʨʘ ʏʘʡʢʘ ʚ ʦʟʝʨʦ ʃʠʯʦʚʝ. 

ʈʦʟʨʘʭʦʚʘʥʠʡ ʭʽʤʽʯʥʠʡ ʙʘʣʘʥʩ ʦʟʝʨʘ ʃʠʯʦʚʝ ʙʫʜʝ ʩʢʣʘʜʘʪʠ (ʪ/ʨʽʢ):  

 

                                         ×miʧʣ ï ×miʚʣ = (mi1ʣ + mi2ʣ) ï mi3ʣ,                                            (4.3) 

 

ʜʝ: 
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miʧʣ/ʚʣ ï ʤʘʩʘ ʨʝʯʦʚʠʥʠ ʚ ʦʟʝʨʽ, ʪ/ʨʽʢ. 

 

                                     miʧʣ/ʚʣ = C .Ö Q,                                                (4.4) 

ʜʝ: 

c ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʝʯʦʚʠʥ, ʤʛ/ʤ3; 

Q ï ʚʠʪʨʘʪʘ ʚʦʜʠ, ʤ3/ʨʽʢ; 

×miʧʣ ï ʧʨʠʭʽʜʥʘ ʯʘʩʪʠʥʘ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ; 

×miʚʣ ï ʚʠʪʨʘʪʥʘ ʯʘʩʪʠʥʘ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ; 

mi1ʣ ï ʧʨʠʪʦʢ ʚʦʜ ʟ ʦʟ. ʏʘʡʢʘ ʜʦ ʦʟ. ʃʠʯʦʚʝ; 

mi2ʣ ï ʧʨʠʪʦʢ ʧʨʠʨʦʜʥʦʛʦ ʩʪʦʢʫ ʚ ʦʟ. ʃʠʯʦʚʝ (ʥʘʜʭʦʜʞʝʥʥʷ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʟ ʧʣʦʱʽ ʚʦʜʦʟʙʦʨʫ); 

mi3ʣ ï ʚʠʪʨʘʪʠ ʚʦʜʠ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʟ ʦʟ. ʃʠʯʦʚʝ ʜʦ ʨ. ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ. 

ʉʪʦʩʦʚʥʦ ʧʨʠʪʦʢʫ ʚʦʜʠ ʟ ʦʟʝʨʘ ʃʠʯʦʚʝ ʜʦ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ, ʪʦ ʩʣʽʜ 

ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʨʽʟʥʠʮʷ ʤʽʞ ʧʨʠʪʦʢʦʤ ʪʘ ʚʠʪʨʘʪʘʤʠ ʚʦʜʠ, ʟʘ ʜʦʩʣʽʜʞʝʥʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʭʽʤʽʯʥʦʛʦ ʙʘʣʘʥʩʫ, ʥʝ ʟʥʘʯʥʘ, ʦʢʨʽʤ ʪʘʢʠʭ ʨʝʯʦʚʠʥ, ʷʢ ʟʘʚʠʩʣʽ 

ʨʝʯʦʚʠʥʠ, ʉʇɸʈ ʪʘ ɹʉʂʧʦʚ. ʇʨʠ ʮʴʦʤʫ ʫ ʤʽʩʮʽ ʩʢʠʜʫ ʚʦʜʠ, ʱʦ ʧʝʨʝʢʘʯʫʻʪʴʩʷ 

ʟ ʦʟ. ʏʘʡʢʘ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʫ ʚ ʦʟ. ʃʠʯʦʚʝ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʝʨʝʥʘʩʠʯʝʥʥʷ 

ʚʦʜʠ ʢʠʩʥʝʤ. ɼʣʷ ʝʢʦʩʠʩʪʝʤʠ ʦʟʝʨʘ ʃʠʯʦʚʝ ʥʘʷʚʥʽʩʪʴ ʘʝʨʘʮʽʡʥʦʾ ʟʦʥʠ, ʻ 

ʧʦʟʠʪʠʚʥʠʤ ʤʦʤʝʥʪʦʤ, ʦʩʢʽʣʴʢʠ ʮʝ ʩʧʨʠʷ̒ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʠʭ ʪʘ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʜʝʩʪʨʫʢʮʽʾ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, 

ʚ ʦʟʝʨʽ ʃʠʯʦʚʝ ʧʨʦʮʝʩ ʩʘʤʦʦʯʠʱʝʥʥʷ ʧʨʦʭʦʜʠʪʴ ʩʣʘʙʢʦ (ʚʽʜ 14 % ʜʦ 30 %), 

ʦʢʨʽʤ ʧʨʠʪʦʢʫ ʟʘ ʪʘʢʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʷʢ ʟʘʚʠʩʣʽ ʨʝʯʦʚʠʥʠ, ʉʇɸɺ, ʘ ʪʘʢʦʞ 

ʟʘ ʟʥʘʯʝʥʥʤ̫ ɹʉʂ (ʚʽʜ 30 % ʜʦ 60 %) (ʪʘʙʣ. 4.3). 

ɿʛʽʜʥʦ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʧʨʠʭʽʜʥʘ 

ʯʘʩʪʠʥʘ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʪʝʭʥʦʛʝʥʥʦʛʦ ʩʪʦʢʫ ʤʝʥʰʘ ʥʘ 10 % ʚʽʜ ʩʪʦʢʫ, ʱʦ 

ʥʘʜʭʦʜʠʪʴ ʟ ʦʟʝʨʘ ʂʦʤʠʰʫʚʘʪʝ ʪʘ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʟ ʧʣʦʱʽ ʚʦʜʦʟʙʦʨʫ. 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʜʦʟʚʦʣʠʣʠ ʚʠʷʚʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʙʘʣʘʥʩʫ 

ʦʟʝʨ ʏʘʡʢʘ ʪʘ ʃʠʯʦʚʝ. 
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ʊʘʙʣʠʮʷ 4.3 ï ɺʧʣʠʚ ʦʟʝʨʘ ʃʠʯʦʚʝ ʥʘ ̫ʢʽʩʪʴ ʚʦʜʠ ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ 

ʂʦʤʧʦʥʝʥʪʠ 

ʭʽʤʽʯʥʦʛʦ 

ʙʘʣʘʥʩʫ 

ʇʨʠʭʽʜʥʘ ʯʘʩʪʠʥʘ 

ʤʘʩʦʙʘʣʘʥʩʫ 

ɺʠʪʨʘʪʥʘ 

ʯʘʩʪʠʥʘ 

ʤʘʩʦʙʘʣʘʥʩʫ ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʤʽʞ ʧʨʠʪʦʢʦʤ 

ʪʘ ʚʠʪʨʘʪʘʤʠ 

ʚʦʜʠ, ʦʜ. 

ʉʪʫʧʽʥʴ 

ʦʯʠʱʝʥʥʷ 

ʟʤʽʰʘʥʦʛ

ʦ ʩʪʦʢʫ 

ʧʝʨʝʜ 

ʩʢʠʜʦʤ ʫ 

ʨʽʯʢʫ, % 

ɿʘʛʘʣʴʥʠʡ ʚʤʽʩʪ 

ʨʝʯʦʚʠʥ ʧʨʠʪʦʢʫ 

ʦʟʝʨʘ ʃʠʯʦʚʝ, 

ʪ/ʨʽʢ 

ʉʪʽʢ ʟ ʦʟ. 

ʃʠʯʦʚʝ, ʱʦ 

ʧʦʩʪʫʧʘʻ ʜʦ  

ʨ. ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ, ʪ/ʨʽʢ 

1 2 3 4 

ʉʫʭʠʡ ʟʘʣʠʰʦʢ 7843,35 6103,35 1,2 22 

ʍʣʦʨʠʜʠ 620,66 512,95 1,2 17 

ɸʟʦʪ ʘʤʦʥʽʡʥʠʡ 3,47 2,86 1,2 18 

ʉʫʣʴʬʘʪʠ 2485,89 1708,42 1,4 31 

ʌʦʩʬʘʪʠ 11,77 9,57 1,2 19 

ʃʝʛʢʦʦʢʠʩʣʶʚʘʥ

ʽ ʨʝʯʦʚʠʥʠ ʟʘ 

ɹʉʂʧʦʚ 

50,16 29,57 1,6 41 

ɸʟʦʪ ʥʽʪʨʠʪʥʠʡ 0,91 0,70 1,3 23 

ɸʟʦʪ ʥʽʪʨʘʪʥʠʡ 27,13 23,30 1,2 14 

ɿʘʚʠʩʣʽ 

ʨʝʯʦʚʠʥʠ 
126,21 78,46 1,6 38 

ʅʘʬʪʦʧʨʦʜʫʢʪʠ 52 41 1,2 21 

ɿʘʣʽʟʦ 1,28 1,09 1,2 15 

ʉʇɸʈ 1,95 0,61 3,2 69 

ɿʘʙʨʫʜʥʶʶʯʽ 

ʨʝʯʦʚʠʥʠ ʟʘ 

ʍʉʂ 

375,18 267,13 1,4 29 

 

ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʙʘʣʘʥʩʫ (ʚ ʦʜʠʥʠʮʷʭ ʤʘʩʠ) ʩʠʩʪʝʤʠ çʦʟʝʨʦ ʏʘʡʢʘ ï 

ʦʟʝʨʦ ʃʠʯʦʚʝè ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʦʟʝʨʽ ʏʘʡʢʘ ʙʽʣʴʰʽʩʪʴ ʭʽʤʽʯʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʚʠʪʨʘʪ ʚʦʜʠ ʧʝʨʝʚʘʞʘʶʪʴ ʥʘʜ ʾʾ ʧʨʠʪʦʢʦʤ. ɺ ʧʝʨʰʫ ʯʝʨʛʫ ʮʝ 

ʧʦʚôʷʟʘʥʦ ʟ ʥʝʚʨʘʭʦʚʘʥʠʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ, ʘ ʩʘʤʝ 

ʦʩʽʜʘʥʥʷ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʚ ʦʟʝʨʦ ʏʘʡʢʘ, ʷʢʽ ʧʦʪʨʘʧʣʷʶʪʴ ʟ ʚʠʢʠʜʘʤʠ ʚ 

ʘʪʤʦʩʬʝʨʫ. ʊʘʢʦʞ ʚʧʣʠʚ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʟʤʽʥʫ ʧʨʠʪʦʢʫ 

ʚʦʜʠ ʚ ʦʟʝʨʽ. ʅʘʡʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʭʽʤʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʪʘʢʠʭ ʷʢ 

ʩʫʣʴʬʘʪʠ ʪʘ ʬʦʩʬʘʪʠ ʚʽʜʤʽʯʘʶʪʴʩʷ ʚ ʪʝʭʥʦʛʝʥʥʦʤʫ ʩʪʦʮʽ ʦʟʝʨʘ ʏʘʡʢʘ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʣʠʰʝ ʢʦʥʮʝʥʪʨʘʮʽʷ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʫ ʚʦʜʽ, ʷʢʘ ʧʦʩʪʫʧʘʻ ʜʦ 

ʦʟ. ʃʠʯʦʚʝ ʟ ʦʟ. ʏʘʡʢʘ ʤʝʥʰʘ ʚ 2 ʨʘʟʠ, ʧʦʨʽʚʥʶʶʯʠ ʟ ʧʨʠʪʦʢʦʤ ʚʦʜʠ, ʪʘʢ, ʷʢ 
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ʪʝʭʥʦʛʝʥʥʠʡ ʩʪʽʢ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʧʦ ʦʙʚʽʜʥʦʤʫ ʢʘʥʘʣʫ ʟʦʣʦʚʽʜʚʘʣʫ, ʤʘʻ 

ʟʘʥʘʜʪʦ ʤʘʣʠʡ ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʦʟʝʨʽ ʏʘʡʢʘ ʜʣʷ ʧʦʚʥʦʛʦ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʟ 

ʧʨʠʨʦʜʥʠʤ ʩʪʦʢʦʤ ʽ ʙʽʦʣʦʛʽʯʥʦʛʦ ʩʘʤʦʦʯʠʱʝʥʥʷ. ɺ ʽʩʥʫʶʯʠʭ ʫʤʦʚʘʭ ʨʦʣʴ 

ʦʟʝʨʘ ʏʘʡʢʘ ʚ ʧʦʣʽʧʰʝʥʥʽ ʷʢʦʩʪʽ ʚʦʜʠ ʦʙô̒ ʜʥʘʥʦʛʦ ʩʪʦʢʫ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ 

ʥʝʟʥʘʯʥʘ.  

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʦʟʝʨʘ ʃʠʯʦʚʝ, ʪʦ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ 

ʝʢʦʩʠʩʪʝʤʘ ʦʟʝʨʘ ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʫ ʟʤʝʥʰʝʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʡ ʜʝʷʢʠʭ ʭʽʤʽʯʥʠʭ 

ʨʝʯʦʚʠʥ ʩʢʠʜʥʠʭ ʚʦʜ ʦʙôʻʜʥʘʥʦʛʦ ʩʪʦʢʫ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ (ʪʘʙʣ. 4.3). ɺʥʘʩʣʽʜʦʢ 

ʧʨʦʮʝʩʽʚ ʩʘʤʦʦʯʠʱʝʥʥʷ ʚ ʦʟʝʨʽ ʜʦ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʧʦʪʨʘʧʣʷʻ ʚʦʜʘ ʟʽ 

ʟʤʝʥʰʝʥʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ (ʪʘʙʣ. 4.4).  

 

ʊʘʙʣʠʮʷ 4.4 ï ʌʘʢʪʠʯʥʽ cʝʨʝʜʥʴʦʨʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʭʽʤ̔ʯʥʦʛʦ ʩʢʣʘʜʫ ʚʦʜ 

ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ (ʦʟ. ʏʘʡʢʘ ʪʘ ʃʠʯʦʚʝ) 

ʇʦʢʘʟʥʠʢʠ ʭʽʤʽʯʥʦʛʦ 

ʩʢʣʘʜʫ 

ʌʘʢʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʚʦʜ ʦʟʝʨ 

ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ, ʤʛ/ʜʤ3 

ʆʟ. ʏʘʡʢʘ ʆʟ. ʃʠʯʦʚʝ 

ɿʘʚʠʩʣʽ ʨʝʯʦʚʠʥʠ 16,15 11,56 

ɹʉʂʧʦʚ. 6,42 4,36 

ʍʉʂ 48,01 39,35 

ʅʽʪʨʘʪʠ 3,47 3,43 

ʅʽʪʨʠʪʠ 0,12 0,10 

ɸʟʦʪ ʘʤʦʥʽʡʥʠʡ 0,91 0,42 

ʆʪʨʪʦʬʦʩʬʘʪʠ 2,15 1,41 

ɿʘʣʽʟʦ ʟʘʛ. 0,16 0,16 

ʉʫʣʴʬʘʪʠ 318,07 251,68 

ʍʣʦʨʠʜʠ 91,30 75,57 

ʉʫʭʠʡ ʟʘʣʠʰ. 1003,55 899,13 

ʇɸʈ 0,25 0,09 

ʅʘʬʪʦʧʨʦʜʫʢʪʠ 0,07 0,06 

 

ʆʟʝʨʦ ʃʠʯʦʚʝ, ʷʢ çʙʽʦʧʣʘʪʦè ʜʦʦʯʠʱʝʥʥ̫ ʚ ʧʘʚʦʜʢʦʚʽ ʩʝʟʦʥʠ 

ʟʘʪʦʧʣʶʻʪʴʩʷ ʚʦʜʦʶ ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʽ ʪʦʤʫ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʻ 

ʧʠʪʘʥʥʷ ʜʦʦʯʠʩʪʢʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʩʪʦʢʫ ʚ ʦʟʝʨʽ ʏʘʡʢʘ ʤʝʪʦʜʦʤ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ 

ʧʨʦʮʝʩʽʚ ʩʘʤʦʦʯʠʱʝʥʥʷ.  
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4.1.2 ʄʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʶ ʚʧʣʠʚʫ ʦʟʝʨʘ ʏʘʡʢʘ ʥʘ ʷʢʽʩʪʴ ʚʦʜʠ 

ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ 

 

ɺʠʟʥʘʯʝʥʥʷ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʚʠʪʨʘʪ ʟ ʦʟʝʨʘ ʏʘʡʢʘ. 

ʆʟʝʨʘ ʏʘʡʢʘ ʪʘ ʃʠʯʦʚʝ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʟʦʥʽ ʜʨʝʥʫʚʘʥʥʷ ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ, ʾʭ ʚʧʣʠʚ ʥʘ ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʨʝʞʠʤ ʪʘ ʷʢʽʩʪʴ ʨʽʯʥʠʭ ʚʦʜ ʧʨʦʷʚʣʷʻʪʴʩʷ 

ʟʘ ʨʘʭʫʥʦʢ ʥʘʜʭʦʜʞʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʨʝʟʫʣʴʪʘʪʽ ʬʽʣʴʪʨʘʮʽʡʥʠʭ 

ʚʠʪʨʘʪ. 

ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʬʽʣʴʪʨʘʮʽʡʥʽ ʚʪʨʘʪʠ ʟ ʦʟ. ʃʠʯʦʚʝ ʚ ʤʝʞʝʥʝʚʠʡ 

ʧʝʨʽʦʜ ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʽ ï ʦʟʝʨʦ ʤʘʡʞʝ ʧʝʨʝʩʠʭʘʻ, ʪʦʤʫ ʽʥʬʽʣʴʪʨʘʮʽʷ ʟ ʦʟʝʨʘ 

ʚ ʧʽʜʟʝʤʥʽ ʚʦʜʠ ʚ ʨʦʟʨʘʭʫʥʢʘʭ ʥʝ ʚʨʘʭʦʚʫʚʘʣʘʩʴ. ʋ ʚʠʧʘʜʢʫ ʟʘʧʦʚʥʝʥʥʷ ʦʟʝʨʘ, 

ʽʥʬʽʣʴʪʨʘʮʽʡʥʝ ʞʠʚʣʝʥʥʷ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʚ ʨʝʟʫʣʴʪʘʪʽ ʬʽʣʴʪʨʘʮʽʾ ʙʫʜʝ 

ʚʨʘʭʦʚʫʚʘʪʠʩʴ ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʬʽʣʴʪʨʘʮʽʾ ʟ ʦʟʝʨʘ ʏʘʡʢʘ ʜʦ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ. 

ɿʘ ʜʘʥʠʤ ʤʝʪʦʜʦʤ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʶ ʚʧʣʠʚʫ ʦʟʝʨʘ ʏʘʡʢʠ ʥʘ ʷʢʽʩʪʴ 

ʚʦʜʠ ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʙʫʣʦ ʨʦʟʨʘʭʦʚʘʥʦ:  

1. ʌ̔ʣʴʪʨʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʟ ʦʟʝʨʘ ʏʘʡʢʘ, ʷʢʽ ʥʘʜʭʦʜʷʪʴ 

ʟ ʧʦʪʦʢʦʤ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʚ ʨʽʯʢʫ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʦʜʥʦ-ʙʘʣʘʥʩʦʚʦʛʦ ʤʝʪʦʜʫ; 

2. ʌ̔ ʣʴʪʨʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʟ ʦʟʝʨʘ ʏʘʡʢʘ, ʷʢʽ ʥʘʜʭʦʜʷʪʴ 

ʚ ʨʽʯʢʫ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʥʘʣʽʪʠʯʥʦʛʦ ʤʝʪʦʜʫ; 

3. ʂ̔ ʣʴʢʽʩʪʴ  ʥʘʜʭʦʜʞʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʨʽʯʢʫ ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ ʟʘ ʨʘʭʫʥʦʢ ʬʽʣʴʪʨʘʮʽʾ ʟ ʦʟ. ʏʘʡʢʘ. 

ɺʦʜʥʠʡ ʙʘʣʘʥʩ ʦʟʝʨʘ ʏʘʡʢʘ. 

ɺʧʣʠʚ ʦʟʝʨʘ ʏʘʡʢʘ ʥʘ ʩʪʘʥ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʚʠʟʥʘʯʘʚʩʷ ʰʣʷʭʦʤ 

ʨʦʟʨʘʭʫʥʢʫ ʤʘʩʦʚʦʛʦ ʙʘʣʘʥʩʫ. ʇʨʠ ʮʴʦʤʫ ʚʨʘʭʦʚʫʚʘʣʠʩʷ ʪʝʭʥʦʛʝʥʥʽ ʪʘ 

ʧʨʠʨʦʜʥʽ ʬʘʢʪʦʨʠ ʚʧʣʠʚʫ ʥʘ ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʽ ʛʽʜʨʦʭʽʤʽʯʥʠʡ ʨʝʞʠʤʠ 

ʟʘʟʥʘʯʝʥʦʛʦ ʦʟʝʨʘ. 

ʄʽʞ ʢʽʣʴʢʽʩʪʶ ʩʪʽʯʥʠʭ ʚʦʜ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʚ ʦʟʝʨʦ ʏʘʡʢʘ (Vʩʪ), 

ʢʽʣʴʢʽʩʪʶ ʚʦʜ, ʚʠʣʫʯʝʥʠʭ ʽʟ ʥʴʦʛʦ, ʪʘ ʟʤʽʥʦʶ ʚʦʜʥʦʾ ʤʘʩʠ ʟʘ ʧʝʚʥʠʡ ʧʨʦʤʽʞʦʢ 

ʯʘʩʫ, ʽʩʥʫʻ ʨʽʚʥʦʚʘʛʘ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʚʦʜʥʠʡ ʙʘʣʘʥʩ (ʨʠʩ. 4.2). 
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ʈʠʩʫʥʦʢ 4.2 ï ʉʭʝʤʘ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʦʟʝʨʘ ʏʘʡʢʘ 

 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʨʠʭʽʜʥʠʭ, ʚʠʪʨʘʪʥʠʭ ʪʘ ʘʢʫʤʫʣʷʪʠʚʥʠʭ ʩʢʣʘʜʦʚʠʭ 

ʙʘʣʘʥʩʫ ʦʟʝʨʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ, ʛʦʣʦʚʥʠʤʠ ʟ ʷʢʠʭ ʻ: ʢʣʽʤʘʪʠʯʥʽ 

ʪʘ ʩʝʟʦʥʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʘʡʦʥʫ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʟʝʨʘ, ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʽ ʫʤʦʚʠ, 

ʘʥʪʨʦʧʦʛʝʥʥʝ (ʪʝʭʥʦʛʝʥʥʝ) ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʦʟʝʨʘ (ʨʦʟʤʽʨʠ ʢʦʪʣʦʚʠʥʠ, ʧʣʦʱʽ ʪʘ ʦʙʩʷʛʠ ʚʦʜʥʦʾ ʧʦʚʝʨʭʥʽ). 

ɸʥʘʣʽʟ ʧʝʨʝʣʽʯʝʥʠʭ ʬʘʢʪʦʨʽʚ ʜʦʟʚʦʣʠʚ ʚʠʜʽʣʠʪʠ ʦʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ 

ʧʨʠʭʦʜʥʦʾ ʪʘ ʚʠʪʨʘʪʥʦʾ ʯʘʩʪʠʥ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʦʜʥʦʛʦ 

ʙʘʣʘʥʩʫ ʦʟʝʨʘ ʏʘʡʢʘ. ʅʠʤʠ ʻ: 

ï ʘʪʤʦʩʬʝʨʥʽ ʦʧʘʜʠ; 

ï ʥʘʜʭʦʜʞʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ; 

ï ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʟ ʚʦʜʥʦʾ ʧʦʚʝʨʭʥʽ; 

ï ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʪʨʘʥʩʧʽʨʘʮʽʾ ʚʠʱʦʶ ʚʦʜʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ; 

ï ʬʽʣʴʪʨʘʮʽʡʥʽ ʚʪʨʘʪʠ (ʯʝʨʝʟ ʜʥʦ ʪʘ ʙʝʨʝʛʠ ʦʟʝʨʘ), ʚʧʣʠʚ ʷʢʠʭ 

ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʷʢʦʩʪʽ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʽ ʥʘ ʷʢʦʩʪʽ ʨʽʯʢʦʚʦʾ ʚʦʜʠ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ, ʷʢʘ ʜʨʝʥʫʻ ˇʨʫʥʪʦʚʽ ʚʦʜʠ. 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʚ ʣʽʪʥʽʡ ʪʘ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʝʣʝʤʝʥʪʽʚ 

ʙʘʣʘʥʩʫ ʙʫʜʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩʷ, ʘ ʪʘʢʦʞ ʚʠʭʦʜʷʯʠ ʟ ʨʝʞʠʤʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʟʝʨʘ 

(ʨʝʞʠʤ ʩʢʠʜʘʥʥʷ ʦʩʚʽʪʣʝʥʠʭ ʚʦʜ ʟʦʣʦʚʽʜʚʘʣʫ), ʨʦʟʨʘʭʫʥʦʢ ʬʽʣʴʪʨʘʮʽʡʥʠʭ 

ʚʪʨʘʪ ʚ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʩʣʽʜ ʚʝʩʪʠ ʚ ʫʤʦʚʘʭ ʢʨʠʪʠʯʥʦʛʦ ʨʝʞʠʤʫ ʚʦʜʥʦʛʦ 
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ʦʙô̒ ʢʪʘ ʪʘ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʚ ʧʝʨʽʦʜ ʣʽʪʥʴʦ-ʦʩʽʥʥʴʦʾ ʤʝʞʝʥʽ, ʷʢ ʥʘʡʙʽʣʴʰ 

ʝʢʦʣʦʛʽʯʥʦ ʥʘʧʨʫʞʝʥʦʛʦ ʨʝʞʠʤʫ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ. 

ɺʦʜʥʠʡ ʙʘʣʘʥʩ ʦʟʝʨʘ ʚ ʣʽʪʥʴʦ-ʦʩʽʥʥʶ ʤʝʞʝʥʴ ʤʦʞʣʠʚʦ ʧʨʝʜʩʪʘʚʠʪʠ ʚ 

ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ: 

 

V2 ï V1 = Vʩʪ + Vʘʦ ï (Vʪʩ + Vʚʠʧ + Vʪʨ + Vʬ),      (4.5) 

ʜʝ: 

V1 ʪʘ V2 ï ʦʙôʻʤʠ ʚʦʜʠ ʚ ʦʟʝʨʽ, ʤ
3; 

Vʩʪ ï ʦʙôʻʤ ʩʪʽʯʥʠʭ ʚʦʜ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʜʦ ʦʟʝʨʘ, ʤ3/ʜʦʙʫ; 

Vʘʦ ï ʦʙôʻʤ ʚʦʜʠ, ʱʦ ʥʘʜʽʡʰʦʚ ʟʘ ʨʘʭʫʥʦʢ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ʥʘ ʧʣʦʱʫ 

ʘʢʚʘʪʦʨʽʾ ʦʟʝʨʘ, ʤ3; 

Vʪʩ ï ʦʙʩʷʛ ʪʝʭʥʦʛʝʥʥʦʛʦ ʩʢʠʜʫ ʟ ʦʟʝʨʘ, ʤ
3; 

Vʚʠʧ ï ʦʙôʻʤ ʚʦʜʠ, ʱʦ ʚʠʧʘʨʫʚʘʚʩʷ ʽʟ ʚʽʜʢʨʠʪʦʾ ʚʦʜʥʦʾ ʧʦʚʝʨʭʥʽ, ʤ
3; 

Vʪʨ ï ʦʙôʻʤ ʚʦʜʠ, ʱʦ ʚʠʧʘʨʫʚʘʚʩʷ, ʤ3; 

Vʬ ï ʦʙʩʷʛ ʩʧʽʣʴʥʠʭ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʚʪʨʘʪ, ʤ
3. 

 

ɿ ʨʽʚʥʷʥʥʷ 4.5 ʚʠʭʦʜʠʪʴ, ʱʦ: 

 

Vʬ = Vʩʪ + Vʘʦ ï Vʪʩ ï Vʚʠʧ ï Vʪʨ ï æV.   (4.6) 

 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʩʢʣʘʜʦʚʽ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, 

ʱʦ ʚʧʣʠʚ ʦʟ. ʏʘʡʢʘ ʥʘ ʨʝʞʠʤ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʤʦʞʝ ʧʨʦʷʚʣʷʪʠʩʴ ʟʘ 

ʨʘʭʫʥʦʢ  ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʚʪʨʘʪ ʟ ʦʟʝʨʘ. ʌʽʣʴʪʨʘʮʽʡʥʽ ʚʪʨʘʪʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʷʢ 

ʯʝʨʝʟ ʜʥʦ (Vʬʜ), ʪʘʢ ʽ ʯʝʨʝʟ ʙʝʨʝʛʠ ʦʟʝʨʘ (Vʬʙ). ɺʝʣʠʯʠʥʘ Vʬʚ. ʧʨʝʜʩʪʘʚʣʷʻ 

ʩʫʤʫ ʮʠʭ ʚʪʨʘʪ. 

 

 Vʬ = Vʬʜ + Vʬʙ. (4.7) 

 

ɿʤʽʥʘ ʦʙô̒ ʤʫ ʚʦʜʠ ʚ ʦʟʝʨʽ ʟʘ ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʧʝʨʽʦʜ (ȹV = V2 ï V1) 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʢʦʥʪʨʦʣʴʥʠʤʠ ʟʘʤʽʨʘʤʠ ʨʽʚʥʽʚ ʚ ʦʟʝʨʽ ʥʘ ʧʦʯʘʪʢʫ (h1) ʽ ʚ ʢʽʥʮʽ 

(h2) ʮʴʦʛʦ ʧʝʨʽʦʜʫ ʟʘ ʬʦʨʤʫʣʦʶ: 

  

 æV = (h2 ï h1) .Ö S, (4.8) 
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 h2 ï h1 = | h|, ʪʦʙʪʦ, æV = | h| .Ö S, (4.9) 

 

ʜʝ: 

S ï ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʚʦʜʥʦʾ ʧʦʚʝʨʭʥʽ ʦʟʝʨʘ ʏʘʡʢʘ ʥʘ ʤʽʣʢʦʚʦʜʜʽ 

(ʚʠʟʥʘʯʘʣʘʩʴ ʟʘ ʘʥʘʣʽʟʦʤ ʢʦʩʤʽʯʥʦʛʦ ʟʥʽʤʢʫ 2018 ʨ. (ʨʠʩ. 2.2), ʤ2. 

ɿʤʽʥʘ ʦʙô̒ ʤʫ ʨʽʜʠʥʠ ʚ ʦʟʝʨʽ ʟʘ ʨʘʭʫʥʦʢ ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ 

ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʘʤʠ: 

 

 Vʘʦ = hʘʦ .Ö S, (4.10) 

 

 Vʚʠʧ = hʚʠʧ .Ö Sʩʚ, (4.11) 
 

 Vʪʨ = hʪʨ .Ö Sʨʦʩʣ, (4.12) 

 

 

ʜʝ: 

hʘʦ ï ʢʽʣʴʢʽʩʪʴ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ʟʘ ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʧʝʨʽʦʜ, ʤ; 

hʚʧ ï ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ, ʱʦ ʚʠʧʘʨʫʚʘʣʘʩʷ ʟ ʚʽʜʢʨʠʪʦʾ ʧʦʚʝʨʭʥʽ ʚʦʜʠ (ʟʘ 

ʥʘʪʫʨʥʠʤʠ ʪʘ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ), ʤ; 

hʪʨ ï ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ, ʱʦ ʚʠʧʘʨʫʚʘʣʘʩʷ ʟ ʘʢʚʘʪʦʨʽʾ ʦʟʝʨʘ, ʱʦ ʟʘʨʦʩʣʘ 

ʚʠʱʦʶ ʚʦʜʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ (ɺɺʈ), (ʚʠʟʥʘʯʘʻʪʴʩʷ 3-ʤʘ ʩʧʦʩʦʙʘʤʠ ʟʘ 

ʥʘʪʫʨʥʠʤʠ ʪʘ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ), ʤ; 

Sʚʧ ï ʧʣʦʱʘ ʚʦʜʥʦʾ ʧʦʚʝʨʭʥʽ (ʘʢʚʘʪʦʨʽʾ) ʦʟʝʨʘ, ʤ
2. 

Sʨʦʩ ï ʧʣʦʱʘ ʤʽʣʢʦʚʦʜʜʷ ʧʨʠ ʟʘʜʘʥʽʡ ʚʽʜʤʽʪʮʽ ʛʦʨʠʟʦʥʪʫ ʚʦʜʠ ʤ
2.      

ʇʝʨʝʧʠʰʝʤʦ ʬʦʨʤʫʣʫ (4.5) ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʱʝʚʠʢʣʘʜʝʥʦʛʦ: 

 

 Vʬʚ = Q .Ö t + hʘʦ .Ö Sʚʧ ï hʚʠʧ .Ö Sʩʚ ï hʪʨ .Ö Sʨʦʩʣ ï | h | .Ö S ï Qʪʩ .Ö t. (4.13) 

 

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ. 

ɿʘ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ [129, 130] ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ 

ʚʦʜʥʦʾ ʧʦʚʝʨʭʥʽ, ʟʘʪʽʥʝʥʦʾ ʚʠʠɦʤʠ ʚʦʜʥʠʤʠ ʨʦʩʣʠʥʘʤʠ, ʩʪʘʥʦʚʠʪʴ 15ï30% 

ʚʽʜ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʟ ʚʽʜʢʨʠʪʦʾ ʧʦʚʝʨʭʥʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʝʣʠʯʠʥʘ 

ʝʚʘʧʦʪʨʘʥʩʧʽʨʘʮʽʾ ʙʫʜʝ ʜʦʨʽʚʥʶʚʘʪʠ: 
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 hʝʚʛʨ = Hʪʨ + hʚʠʧ, (4.14) 

 

ʜʝ: 

hʚʠʧʟ ï ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʜʠ ʟ ʟʘʪʽʥʝʥʦʾ ʧʦʚʝʨʭʥʽ. 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ hʚʠʧ = hʚʠʧ .Ö (0,15 / 0,3), 

 

 hʝʚʪʨ = (Hʪʨ + Hʚʠʧ) .Ö (0,15 / 0,3), (4.15) 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʨʷʜʫ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʝʣʠʯʠʥʘ 

ʪʨʘʥʩʧʽʨʘʮʽʾ ɺɺʈ, ʟʦʢʨʝʤʘ ʫʛʨʫʧʫʚʘʥʥʷʤʠ ʦʯʝʨʝʪʫ ʟʚʠʯʘʡʥʦʛʦ, ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʤʝʞʘʭ ʚʽʜ 2,0 ʜʦ 17,0 ʤʤ/ʜʦʙʫ. ɺʽʜʦʤʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʚʠʟʥʘʯʘʪʠ ʚʝʣʠʯʠʥʫ 

ʪʨʘʥʩʧʽʨʘʮʽʾ ʦʯʝʨʝʪʫ ʟʚʠʯʘʡʥʦʛʦ, ʱʦ ʨʦʩʪʝ ʚ ʩʝʨʝʜʥʽʡ ʩʤʫʟʽ ʢʨʘʾʥʠ, ʚʠʭʦʜʷʯʠ 

ʟ ʪʦʛʦ, ʱʦ 1,0 ʤ3 ʟʘʨʦʩʪʝʡ ʪʨʘʥʩʧʽʨʫʻ (ʚʠʧʘʨʦʚʫʻ) ʟʘ 7 ʤʽʩʷʮʽʚ, ʟ ʢʚʽʪʥʷ ʧʦ 

ʞʦʚʪʝʥʴ, 1,0 ʤ3 ʚʦʜʠ. ʋ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʰʘʨ ʚʦʜʠ ʮʝ ʜʦʨʽʚʥʶʻ 5 ʤʤ/ʜʦʙʫ. 

ɿʘ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ [131], ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʨʦʩʣʠʥʥʦʩʪʽ, ʫ ʚʦʜʦʡʤʽ 

ʨʽʟʢʦ ʟʤʽʥʶʶʪʴʩʷ ʚʪʨʘʪʠ ʚʦʜʠ ʥʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ. ʗʢʱʦ ʧʨʠʡʥʷʪʠ ʟʘ 100 % 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʟ ʚʽʜʢʨʠʪʦʾ ʚʦʜʥʦʾ ʧʦʚʝʨʭʥʽ, ʪʦ ʜʣʷ ʟʘʨʦʩʣʦʾ ʚʦʜʥʦʾ ʧʦʚʝʨʭʥʽ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʩʢʣʘʜʘʻ 150ï200 % ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʫ ɺɺʈ ʪʘ ʾʭ ʱʽʣʴʥʦʩʪʽ. 

ɼʣʷ ʧʝʨʝʨʘʭʫʥʢʫ ʚʝʣʠʯʠʥ ʚʠʧʘʨʦʚʫʚʘʥʥʷ, ʦʪʨʠʤʘʥʠʭ ʥʘ ʜʦʩʣʽʜʥʦʤʫ ʚʦʜʥʦ-

ʚʠʧʘʨʥʦʤʫ ʤʘʡʜʘʥʯʠʢʫ ʥʘ ʢʦʥʢʨʝʪʥʽ ʚʦʜʦʡʤʠ ʚʩʪʘʥʦʚʣʝʥʽ ʧʝʨʝʭʽʜʥʽ 

ʢʦʝʬʽʮʽʻʥʪʠ (kʧ), ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʚʽʜʥʦʰʝʥʥʷ ʚʝʣʠʯʠʥʠ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʟ 

ʟʘʨʦʩʪʝʡ ʜʦ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʜʠ ʫ ʚʽʜʢʨʠʪʽʡ ʯʘʩʪʠʥʽ ʚʦʜʦʡʤʠ. ɼʣʷ ʚʦʜʦʡʤ, 

ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʢʦʝʬʽʮʽʻʥʪ (kʧ) ʟʤʽʥʶʶʪʴʩʷ ʚʽʜ 1,6 ʜʦ 1,9 . 

ʋ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʣʽʤʘʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʘʡʦʥʫ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʟʝʨʘ ʏʘʡʢʘ, ʧʝʨʝʭʽʜʥʠʡ ʢʦʝʬʽʮʽʻʥʪ (kʧ) ʧʨʠʡʤʝʤʦ ʨʽʚʥʠʤ 1,8, 

ʪʦʜʽ: 

                                                     kn = hʝʚʛʨ / hʚʠʧ = 1,8, (4.16) 

 hʝʚ.ʛʨ. = 1,8 .Ö hʚʠʧ. (4.17) 

 

ɿʘ ʜʘʥʠʤʠ, ʦʪʨʠʤʘʥʠʤʠ ɺʅɼɯɺʆ (ʥʘʨʘʟʽ ʋʂʈʅɼɯɽʇ), ʧʽʜ ʯʘʩ 
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ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʫ ʜʘʥʦʤʫ ʦʙô̒ ʢʪʽ (ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʚ 

ʥʘʪʫʨʥʠʭ ʫʤʦʚʘʭ), ʚʝʣʠʯʠʥʘ ʝʚʘʧʦʪʨʘʥʩʧʽʨʘʮʽʾ ʩʢʣʘʣʘ 11,0 ʤʤ/ʜʦʙʫ, 

ʂʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʘʥʘʣʦʛʽʯʥʽ ʫʤʦʚʘʤ, ʚ ʷʢʠʭ ʨʦʟʪʘʰʦʚʘʥʽ ʃʠʤʘʥʩʴʢʽ ʦʟʝʨʘ 

[131]. ʋ ʨʦʟʨʘʭʫʥʢʘʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʘʤʝ ʮʝ ʟʥʘʯʝʥʥʷ ʝʚʘʧʦʪʨʘʥʩʧʽʨʘʮʽ.ʾ 

ɿʘ ʜʘʥʠʤʠ ʢʦʥʪʨʦʣʴʥʠʭ ʟʘʤʽʨʽʚ ʟ ʢʚʽʪʥʷ ʧʦ ʞʦʚʪʝʥʴ 2007 ʨ. (214 ʜʽʙ), 

ʨ̔ ʚʝʥʴ ʚʦʜʠ ʚ ʦʟʝʨʽ ʏʘʡʢʘ ʟʨʽʩ ʥʘ 0,31 ʤ (ʟ 86,78 ʤ ʜʦ 87,09 ʤ); ʧʨʠ ʮʴʦʤʫ 

ʦʙʩʷʛ ʩʪʽʯʥʠʭ ʚʦʜ, ʱʦ ʙʫʚ ʚʽʜʚʝʜʝʥʠʡ ʫ ʦʟʝʨʦ ʟʘ ʮʝʡ ʧʝʨʽʦʜ, ʩʪʘʥʦʚʠʚ 

5213981 ʪʠʩ.ʤ3. 

ʇʣʦʱʘ ʘʢʚʘʪʦʨʽʡ ʦʟʝʨʘ ʩʢʣʘʜʘʻ 171000 ʤ2. ɿʘ ʮʝʡ ʧʝʨʽʦʜ ʘʪʤʦʩʬʝʨʥʽ 

ʦʧʘʜʠ ʩʢʣʘʣʠ 611 ʤʤ ʘʙʦ 0,61 ʤ, ʢʦʨʝʛʫʶʯʠʡ ʢʦʝʬʽʮʽʻʥʪ ʜʣʷ ʫʨʘʭʫʚʘʥʥʷ 

ʦʙʩʷʛʫ ʦʧʘʜʽʚ, ʱʦ ʧʦʪʨʘʧʠʣʠ ʜʦ ʦʟʝʨʘ ʚ ʤʝʞʘʭ ʚʦʜʦʟʙʦʨʫ, ʩʢʣʘʜʘʻ 0,85;  

ɺʠʧʘʨʦʚʫʚʘʥʥʷ ʟ ʚʽʜʢʨʠʪʦʾ ʚʦʜʥʦʾ ʧʦʚʝʨʭʥʽ (hʚʠʧ) ï 484 ʤʤ  ʘʙʦ   

0,484 ʤ. ɺʠʧʘʨʦʚʫʚʘʥʥʷ ʟ ʟʘʪʽʥʝʥʦʾ ʚʦʜʥʦʾ ʧʦʚʝʨʭʥʽ ʟʘ ʮʝʡ ʧʝʨʽʦʜ ʩʢʣʘʣʦ 410 

ʤʤ ʘʙʦ 0,41ʤ.  

ɺʝʣʠʯʠʥʘ ʝʚʘʧʦʪʨʘʥʩʧʽʨʘʮʽʾ (ʧʨʠ ʨʽʟʥʠʭ ʛʨʘʥʠʯʥʠʭ ʟʥʘʯʝʥʥʷʭ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʟ ʟʘʪʽʥʝʥʦʾ ʚʦʜʥʦʾ ʧʦʚʝʨʭʥʽ), ʜʦʨʽʚʥʶʻ: 

 

 hʝʚʪʨ = hʪʨ + hʚʠʧ .Ö (0,15 / 0,3), (4.18) 

hʝʚʪʨ = 5,55 ʤʤ/ʜʦʙʫ. 

 

ʈʦʟʨʘʭʫʥʦʢ ʟʘ ʬʦʨʤʫʣʦʶ ʽʟ ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʩʢʣʘʜʦʚʠʭ ʤʘʻ 

ʚʠʛʣʷʜ: 

 

 Vʬ = Q + hʦʧ .Ö S ï hʚʠʧ. Ö (Sʚʚ ï Sʨʦʩʣ) ï hʛʨ .Ö Sʨʦʩʣ ï | h | .Ö S ï Qʪʩ. (4.19) 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʧʣʦʱʽ ʚʽʜʢʨʠʪʦʾ ʪʘ ʟʘʨʦʩʣʦʾ ʚʦʜʥʦʾ ʧʦʚʝʨʭʥʽ ʦʟʝʨʘ, 

ʨʽʚʥʦʾ ʫ ʣʽʪʥʽʡ ʧʝʨʽʦʜ ʚʽʜʧʦʚʽʜʥʦ 855000 ʤ2, ʽ ʩʝʨʝʜʥʽʡ ʚʝʣʠʯʠʥʽ 

ʝʚʘʧʦʪʨʘʥʩʧʽʨʘʮʽʾ, ʨʽʚʥʽʡ 5,52 ʤʤ/ʜʦʙʫ, ʩʝʨʝʜʥʴʦʜʦʙʦʚʽ ʬʽʣʴʪʨʘʮʽʡʥʽ ʚʠʪʨʘʪʠ 

ʟ ʦʟʝʨʘ ʏʘʡʢʘ ʩʢʣʘʣʠ 2045 ʤ3/ʜʦʙʫ (ʚʠʪʨʘʪʘ ʚʦʜʠ ʟ ʦʟʝʨʘ, ʷʢʘ ʥʘʜʭʦʜʠʪʴ ʚ 

ˇʨʫʥʪʦʚʽ ʚʦʜʠ). 
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ɼʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʧʣʠʚʫ ʦʟʝʨʘ ʏʘʡʢʘ ʥʘ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʨʽʯʢʦʚʦʾ ʚʦʜʠ 

ʪʘ ʥʘ ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʨʝʞʠʤ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ, ʚʝʣʠʯʠʥʘ ʞʠʚʣʝʥʥʷ ʨʽʯʢʠ ʟʘ 

ʨʘʭʫʥʦʢ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʚʪʨʘʪ ʽʟ ʦʟʝʨʘ  ʢʦʨʠʛʫʚʘʣʘʩʷ ʰʣʷʭʦʤ ʾʭ ʚʠʟʥʘʯʝʥʥʷ 

ʢʨʽʤ ʚʦʜʥʦ-ʙʘʣʘʥʩʦʚʦʛʦ ʽ ʘʥʘʣʽʪʠʯʥʠʤ ʤʝʪʦʜʦʤ.  

 

4.1.3 ɺʧʣʠʚ ʦʟʝʨ ʏʘʡʢʘ ʪʘ ʃʠʯʦʚʝ ʥʘ ʷʢʽʩʪʴ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʨʽʯʢʠ 

ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ  

 

ʌʽʣʴʪʨʘʮʽʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʟ ʦʟʝʨʘ ʏʘʡʢʘ ʚ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ.  

ʋ ʯʝʪʚʝʨʪʦʤʫ ʨʦʟʜʽʣʽ ʥʘʚʦʜʠʪʴʩʷ ʦʧʠʩ ʚʽʣʴʥʦʾ ʬʽʣʴʪʨʘʮʽʾ ʧʦʚʝʨʭʥʝʚʠʭ 

ʚʦʜ ʟ ʦʟ. ʏʘʡʢʘ ʚ ʫʤʦʚʘʭ ʡʦʛʦ ʚʟʘʻʤʦʟʚô̫ ʟʢʫ ʟ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʩʢʠʜʫ ʦʯʠʱʝʥʠʭ ʚʦʜ ʟʦʣʦʚʽʜʚʘʣʫ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ.  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʚʠʪʨʘʪ ʟ ʦʟ. ʏʘʡʢʘ ʪʘ ʩʪʫʧʝʥʷ ʡʦʛʦ 

ʚʧʣʠʚʫ ʥʘ ʨʽʚʥʽ ʪʘ ʷʢʽʩʪʴ ʚʦʜʠ ʚ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ, ʩʭʝʤʘʪʠʟʫʻʤʦ ʫʤʦʚʠ ʾʭ 

ʚʟʘʻʤʦʜʽʾ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ (ʨʠʩ. 4.3). 

ʋ ʚʦʜʦʧʨʦʥʠʢʥʽʡ ʪʦʚʱʽ ʯʝʪʚʝʨʪʠʥʥʠʭ ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʝʥʴ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʦʤ ʬʽʣʴʪʨʘʮʽʾ k = 3,5 ʤ/ʜʽʙ ʪʘ ʧʽʜʩʪʠʣʘʶʯʠʤ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʚʦʜʦʪʨʠʚʦʤ (ʤʝʞʠʛʽʨʩʴʢʦ-ʦʙʫʭʽʚʩʴʢʽ ʛʣʠʥʠʩʪʽ ʤʝʨʛʝʣʽ ʪʘ 

ʘʣʝʚʨʠʪʠ), ʟʥʘʭʦʜʠʪʴʩʷ ʦʟ. ʏʘʡʢʘ ʟ ʰʠʨʠʥʦʶ ʧʦ ʛʦʨʠʟʦʥʪʫ ʚʦʜʠ ɺ = 1700 ʤ. 

ɻʦʨʠʟʦʥʪ ʚʦʜʠ ʚ ʦʟʝʨʽ ʚʠʱʝ ʧʦʢʨʽʚʣʽ ʚʦʜʦʪʨʠʚʫ ʥʘ 15 ʤ (ʅʦ = 15 ʤ.) ʅʘ 

ʧʽʚʜʝʥʴ ʚʽʜ ʦʟʝʨʘ (ʟʘ ʪʝʯʽʻʶ ʨʽʯʢʠ ï ʧʨʘʚʦʨʫʯ) ʥʘ ʚʽʜʩʪʘʥʽ L = 2000 ʤ ʧʨʦʪʽʢʘʻ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ, ʷʢʘ ʜʨʝʥʫʻ ʘʣʶʚʽʘʣʴʥʠʡ ʚʦʜʦʥʦʩʥʠʡ ʛʦʨʠʟʦʥʪ. ɼʥʦ 

ʨʽʯʢʠ ʟʥʘʭʦʜʠʪʴʩʷ ʚʠʱʝ ʚʦʜʦʪʨʠʚʫ ʥʘ 9,0 ʤ (ʅ = 9,0 ʤ). 

ʈʦʟʛʣʷʥʫʪʘ ʩʭʝʤʘ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʢʦʤʙʽʥʘʮʽʶ ʚʠʧʘʜʢʫ ʬʽʣʴʪʨʘʮʽʾ ʟ 

ʢʘʥʘʣʫ ʧʨʠ ʦʜʥʦʩʪʦʨʦʥʥʴʦʤʫ ʧʽʜʧʦʨʽ ʪʘ ʚʠʧʘʜʢʫ ʦʜʥʦʩʪʦʨʦʥʥʴʦʛʦ ʧʨʠʪʦʢʫ 

ʜʦ ʥʝʩʢʽʥʯʝʥʥʦ ʰʠʨʦʢʦʾ ʜʨʝʥʠ (ʨʠʩ. 4.3). 
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ʈʠʩʫʥʦʢ 4.3 ï ʉʭʝʤʘ ʬʽʣʴʪʨʘʮʽʾ ʟʘʙʨʫʜʥʝʥʠʭ ʚʦʜ ʟ ʦʟ. ʏʘʡʢʘ ʚ ʫʤʦʚʘʭ 

ʚʟʘʻʤʦʟʚôʷʟʢʫ ʟ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ 

 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʽʰʝʥʥʷ ʜʣʷ ʟʘʟʥʘʯʝʥʠʭ ʚʠʧʘʜʢʽʚ, ʥʘʚʝʜʝʥʽ ʚ ʨʦʙʦʪʽ 

ʅʫʤʝʨʦʚʘ ʉ. ʅ. ʪʘ ɸʨʘʚʽʥʘ ɺ. ɯ. çʌʽʣʴʪʨʘʮʽʡʥʽ ʨʦʟʨʘʭʫʥʢʠ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ 

ʩʧʦʨʫʜè, ʯʘʩʪʠʥʠ ʢʨʠʚʦʾ ʜʝʧʨʝʩʽʾ ʥʘʙʣʠʞʝʥʦ ʘʧʨʦʢʩʠʤʫʻʤʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ 

ʧʨʷʤʦʶ (ʧʫʥʢʪʠʨʥʽ ʣʽʥʽʾ) ʽ ʧʘʨʘʙʦʣʦʶ ɼʶʧʶʾ (ʩʫʮʽʣʴʥʽ ʣʽʥʽʾ) [132], ʷʢʽ 

ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩʫʥʢʫ 4.3 ʪʘ 4.6. 

ʇʨʠ ʦʜʥʦʩʪʦʨʦʥʥʴʦʤʫ ʧʨʠʪʦʮʽ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʚ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ, 

ʬʽʢʪʠʚʥʽ ʛʣʠʙʠʥʠ ʅʆ
1; ʅʦ11 ʪʘ ʅ1, ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩʫʥʢʫ 4.3, ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʟʘʣʝʞʥʦʩʪʷʤʠ: 

 

ʅʦ1/ʅʦ = ʌ1; (ʅʦ
11/ʅʦ)2 = ʌ1

2 ï qr /ʅʦ ʌ2; (ʅ
1/ʅ)2 =ʌ3,    (4.20) 

ʜʝ: 

qr ï ʥʘʚʝʜʝʥʽ ʧʠʪʦʤʽ ʬʽʣʴʪʨʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʟ ʦʟʝʨʘ; 

ʌ ï ʬʽʣʴʪʨʘʮʽʡʥʠʡ ʦʧʽʨ:  

ʌ1 ʪʘ ʌ2 ï ʬʫʥʢʮʽʾ ʘʨʛʫʤʝʥʪʫ ʚʽʜʧʦʚʽʜʥʦ ɺ/ʅʦ ʪʘ qr/ʅʦ, ʱʦ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʛʨʘʬʽʢʘʤʠ ʥʘ ʨʠʩʫʥʢʘʭ 4.4 ʘ,ʙ ʽ 4.5, ʘ ʬʫʥʢʮʽʷ ʌ3 ï ʘʨʛʫʤʝʥʪʽʚ 

b1/ʅ = Ð ʪʘ qr/ʅ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʛʨʘʬʽʢʦʤ ʥʘ ʨʠʩ. 4.4, ʜʝ ʅʦ ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ 

(ʅ), ʘ (qr)ʜʨ ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ (qr). 
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                        ʘ)                                                                  ʙ) 

ʈʠʩʫʥʦʢ ï 4.4 ɻʨʘʬʽʢʠ ʬʫʥʢʮʽʡ ʌ1 ʽ  ʌ2 ʘʨʛʫʤʝʥʪʽʚ  ɺ/ʅʦ  ̔qr /ʅʦ 

ʘ) ʛʨʘʬʽʢ ʬʫʥʢʮʽʾ ʌ1 ʘʨʛʫʤʝʥʪʽʚ  ɺ/ʅʦ ʽ qr /ʅʦ; ʙ) ʛʨʘʬʽʢ ʬʫʥʢʮʽʾ ʌ2  ʘʨʛʫʤʝʥʪʽʚ ɺ/ʅʦ ʽ qr/ʅʦ 

 

 

ʈʠʩʫʥʦʢ ï 4.5 ɻʨʘʬʽʢ ʬʫʥʢʮʽʾ ʌ3  ʘʨʛʫʤʝʥʪʽʚ  b1/ʅ  ̔   (qr)ʜʨ /ʅʦ 

 

ʅʝʚʽʜʦʤʽ ʚʝʣʠʯʠʥʠ ʅʦ1; ʅʦ11, ʅ1 ʪʘ qr ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʦʩʣʽʜʦʚʥʠʤʠ 

ʥʘʙʣʠʞʝʥʥʷʤʠ. ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʨʦʟʨʘʭʫʥʢʽʚ, ʚ ʧʝʨʰʦʤʫ ʥʘʙʣʠʞʝʥʥʽ 



162 

ʧʨʠʡʤʘʻʤʦ ʌ1=ʌ3=1; ʌ2=0. ɿʥʘʯʝʥʥʷ ʬʫʥʢʮʽʡ ʌ1 ʪʘ ʌ2 ʚ ʥʘʩʪʫʧʥʠʭ 

ʥʘʙʣʠʞʝʥʥʷʭ ʦʙʯʠʩʣʶʻʤʦ ʟʘ ʟʥʘʯʝʥʥʷʤ ɺ/ʅʦÓ5=0,75 ʪʘ ʟʥʘʯʝʥʥʷʤ ʚʝʣʠʯʠʥʠ 

qr/ʅʦ ʚ ʧʦʧʝʨʝʜʥʽʭ ʥʘʙʣʠʞʝʥʥʷʭ. ɿʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʌ3 ʚ ʜʨʫʛʦʤʫ ʪʘ 

ʥʘʩʪʫʧʥʠʭ ʥʘʙʣʠʞʝʥʥʷʭ ʦʙʯʠʩʣʶʻʤʦ ʟʘ ʟʥʘʯʝʥʥʷʤ b1/ʅ=Ð ʪʘ ʟʥʘʯʝʥʥʷʤ 

ʚʝʣʠʯʠʥʠ qr/ʅ ʚ ʧʦʧʝʨʝʜʥʽʭ ʥʘʙʣʠʞʝʥʥʷʭ. 

ʗʢʱʦ ʚʝʣʠʯʠʥʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʅʦ1; ʅʦ11, ʅ1 ʽ qr ʚ ʪʨʝʪʴʦʤʫ ʪʘ 

ʯʝʪʚʝʨʪʦʤʫ ʥʘʙʣʠʞʝʥʥʷʭ ʟʙʽʛʘʶʪʴʩʷ ʚ ʤʝʞʘʭ ʪʦʯʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʽʚ, 

ʦʙʯʠʩʣʝʥʥʷ ʧʨʠʧʠʥʷʶʪʴʩʷ. 

ɺʠʢʦʥʘʻʤʦ ʨʦʟʨʘʭʫʥʢʠ ʬʽʣʴʪʨʘʮʽʾ ʟ ʦʟ. ʏʘʡʢʘ ʚ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʾʭ ʧʘʨʘʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 4.5. 

 

ʊʘʙʣʠʮʷ 4.5 ï ʄʦʨʬʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʟʝʨʘ ʏʘʡʢʘ ʪʘ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ  

ɺʦʜʥʠʡ ʦʙôʻʢʪ ɿʘʛʘʣʴʥʘ 

ʧʣʦʱʘ 

(S), ʢʤ2 

 

ɻʣʠʙʠʥʘ ɼʦʚʞʠʥʘ 

(L), ʢʤ 

ʅʘʡʙʽʣʴʰʘ 

ʰʠʨʠʥʘ, 

(ɺʤʘʢʩ), ʢʤ 
ʩʝʨʝʜʥʷ 

(Hʩʝʨ), ʤ 

ʤʘʢʩʠʤʘʣʴʥʘ 

(Hʤʘʢʩ), ʤ 

ʏʘʡʢʘ 1,71 1,0 1,6 1,7 1,28 

ʈʽʯʢʘ 

ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ 

- 3,0 6,0 2,0 - 

 

ʆʩʢʽʣʴʢʠ ʚʝʣʠʯʠʥʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʅʦ1; ʅʦ11,  ʅ1 ʪʘ qr ʚ ʰʦʩʪʦʤʫ ʪʘ 

ʩʴʦʤʦʤʫ ʪʘ ʥʘʙʣʠʞʝʥʥʷʭ ʟʙʽʛʘʶʪʴʩʷ ʚ ʤʝʞʘʭ ʪʦʯʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʽʚ, 

ʦʙʯʠʩʣʝʥʥʷ ʙʫʣʠ ʧʨʠʧʠʥʝʥʽ. 

ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʽ ʨʝʟʫʣʴʪʘʪʠ ʦʙʯʠʩʣʝʥʴ ʥʘʚʝʜʝʥʽ 

ʚ ʪʘʙʣ. 4.6. 
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ʊʘʙʣʠʮʷ 4.6 ï ɺʠʭʽʜʥʽ ʜʘʥʽ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʚʠʪʨʘʪ ʩʪʽʯʥʠʭ ʚʦʜ ʽʟ ʦʟ. ʏʘʡʢʘ, ʱʦ ʙʫʜʫʪʴ 

ʥʘʜʭʦʜʠʪʠ ʚ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʥʘ ʧʝʨʽʦʜ ʤʝʞʝʥʽ (ʧʨʠ ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʠʭ ʟʥʘʯʝʥʥʷʭ ʨʽʚʥʽʚ, ʚʠʪʨʘʪ ʽ ʭʽʤʽʯʥʦʛʦ 

ʩʢʣʘʜʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ)  
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1 2000 1700 15 
0,75 

(Ó5) 
1 0 1 15 225 15 81 9,0 0,036 0,0024 0,004 9,0 

0,121 241,8 

2 2000 1700 15 
0,75 

(Ó5) 
0,995 0,54 1,01 14,925 222,46 14,92 81,81 9,045 0,03516 0,00236 0,00391 9,0 

3 

 
2000 1700 15 

0,75 

(Ó5) 
0,993 0,52 1,015 14,895 221,59 14,89 82,215 9,0673 0,0348 0,00232 0,00387 9,0 

4 

 
2000 1700 15 

0,75 

(Ó5) 
0,991 0,52 1,014 14,865 220,70 14,86 82,134 9,0628 0,0346 0,00231 0,00384 9,0 

5 

 
2000 1700 15 

0,75 

(Ó5) 
0,990 0,52 1,014 14,85 220,52 14,85 82,134 9,0628 0,0346 0,00231 0,00384 9,0 

6 

 
2000 1700 15 

0,75 

(Ó5) 
0,990 0,52 1,014 14,85 220,25 14,84 82,134 9,0628 0,0345 0,00230 0,00384 9,0 

7 

 
2000 1700 15 

0,75 

(Ó5) 
0,990 0,52 1,014 14,85 220,25 14,84 82,134 9,0628 0,0345 0,00230 0,00384 9,0 
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ʈʠʩʫʥʦʢ 4.6 ï ʂʘʨʪʘ-ʩʭʝʤʘ ʧʦʣʦʞʝʥʥʷ ʨʽʚʥʽʚ ʛʨʫʥʪʦʚʠʭ ʚʦʜ 

(ʚʝʨʭʥʝʯʝʪʚʝʨʪʠʯʥʠʡ ʘʣʶʚʽʘʣʴʥʠʡ ʛʦʨʠʟʦʥʪ) 

 

ɿʛʽʜʥʦ ʟ ʨʦʟʨʘʭʫʥʢʘʤʠ, ʦʩʪʘʪʦʯʥʦ ʧʨʠʡʤʘʻʤʦ ʥʘʩʪʫʧʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ 

ʟʥʘʯʝʥʥʷ: ʅʦ1 = 14,85 ʤ; ʅʦ11 = 14,84 ʤ; ʅ1 = 9,06 ʤ ʽ qr = 0,03453 ʤ.  

ʊʦʜʽ ʜʣʷ ʤʝʞʝʥʝʚʦʛʦ ʧʝʨʽʦʜʫ ʧʠʪʦʤʘ ʬʽʣʴʪʨʘʮʽʡʥʘ ʚʠʪʨʘʪʘ (q) ʩʪʽʯʥʠʭ 

ʚʦʜ ʟ ʦʟ. ʏʘʡʢʘ ʚ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʧʨʠ ʢʦʝʬʽʮʽʻʥʪʽ ʬʽʣʴʪʨʘʮʽʾ 

k = 3,5 ʤ/ʜʦʙ, ʜʦʨʽʚʥʶʚʘʪʠʤʝ:  

q = k .Ö qr = 3,5 ʤ/ʜʦʙ .Ö 0,03453 ʤ2/ʜʦʙ ʤ = 0,1209 ʤ2/ʜʦʙ ʤ ʘʙʦ 0,0014 ʣ/ʩʝʢ ʤ.  

ɿʘʛʘʣʴʥʽ ʬʽʣʴʪʨʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʟ ʦʟ. ʏʘʡʢʘ (Q) (ʨʦʟʨʘʭʦʚʘʥʽ ʟ ʟʘʧʘʩʦʤ 

ʥʘʜʽʡʥʦʩʪʽ ï ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʝʢʨʘʥʫʶʯʦʛʦ ʝʬʝʢʪʫ ʤʫʣʠʩʪʠʭ ʚʽʜʢʣʘʜʝʥʴ ʚ ʡʦʛʦ 

ʜʥʽ), ʷʢʽ ʙʫʜʫʪʴ ʥʘʜʭʦʜʠʪʠ ʚ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʥʘ ʜʽʣʷʥʮʽ ʜʦʚʞʠʥʦʶ (L), 

ʨʽʚʥʽʡ ʰʠʨʠʥʽ ʟʦʥʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʧʣʠʚʫ ʦʟʝʨʘ ʜʦʨʽʚʥʶʚʘʪʠʤʫʪʴ:  
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Q = q .Ö L                                                (4.21) 

 

ʇʨʠ ʜʦʚʞʠʥʽ ʜʽʣʷʥʢʠ (L), ʷʢʘ ʜʦʨʽʚʥʶʻ 2000 ʤ (ʨʠʩʫʥʦʢ 4.6), 

ʬʽʣʴʪʨʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʚʦʜʠ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʟ ʦʟ. ʏʘʡʢʘ ʚ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ, 

ʩʪʘʥʦʚʠʪʠʤʫʪʴ:  

 

Q = q .Ö L = 0,121 .Ö 2000 = 241,8 ʤ3/ʜʦʙ ʘʙʦ 0,0028 ʤ3/ʩʝʢ ʘʙʦ 2,8 ʣ/ʩʝʢ. 

 

4.1.4 ɺʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʦʟʝʨʘ ʏʘʡʢʘ ʥʘ ʛʽʜʨʦʭʽʤʽʯʥʠʡ ʨʝʞʠʤ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ  

 

ɺʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʦʟ. ʏʘʡʢʘ ʥʘ ʛʽʜʨʦʭʽʤʽʯʥʠʡ ʨʝʞʠʤ ʨ. ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ ʟʘ ʨʘʭʫʥʦʢ ʪʝʭʥʦʛʝʥʥʠʭ ʚʦʜ ʪʘ ʟʘ ʨʘʭʫʥʦʢ ʬʽʣʴʪʨʘʮʽʾ. 

ɿʤʽʥʘ ʭ̔ ʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʚʦʜʠ ʚ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ 

ʩʧʨʠʯʠʥʝʥʘ ʩʢʠʜʦʤ ʪʝʭʥʦʛʝʥʥʠʭ ʚʦʜ ʪʘ ʬʽʣʴʪʨʘʮʽʾ ʟ ʦʟ. ʏʘʡʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭ 

ʚʠʪʨʘʪ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʡ. ʂʦʥʮʝʥʪʨʘʮʽʷ ʚ ʨʽʯʮʽ ʥʦʨʤʦʚʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚ 

ʧʨʠʧʫʱʝʥʥʽ ʤʠʪʪʻʚʦʛʦ ʟʤʽʰʫʚʘʥʥʷ ʚʠʟʥʘʯʘʣʘʩʴ ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʩʧʦʩʦʙʦʤ ʟʘ 

ʬʦʨʤʫʣʘʤʠ: 

 ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ 

 

ʉʪ = (ʉʪ .Ö Qʪ+ ʉʨ Ö Qp) / (Qʪ + Qp),                           (4.22) 

ʜʝ: 

ʉʪ ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʟʘʙʨʫʜʥʶʶʯʦʾ ʨʝʯʦʚʠʥ ʚ ʪʝʭʥʦʛʝʥʥʠʭ ʚʦʜʘʭ, ʷʢʽ 

ʩʢʠʜʘʶʪʴʩʷ ʚ ʨʽʯʢʫ, ʤʛ/ʜʤ3; 

ʉʨ ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʮ̔ ʻʾ ʨʝʯʦʚʠʥʠ ʚ ʨʽʯʢʦʚʽʡ ʚʦʜʽ, ʤʛ/ʜʤ3; 

Qʪ ï ʚʠʪʨʘʪʘ ʪʝʭʥʦʛʝʥʥʠʭ ʚʦʜ, ʱʦ ʩʢʠʜʘʶʪʴʩʷ ʚ ʨʽʯʢʫ ʟ ʦʟ. ʏʘʡʢʘ, ʤ
3/ʩ; 

Qp ï ʚʠʪʨʘʪʘ ʨʽʯʢʠ, ʤ
3/ʩ. 

ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʬʽʣʴʪʨʘʮʽʾ ʟ ʦʟ. ʏʘʡʢʘ  

  

ʉʌ = (ʉʌ .Ö Qʌ + ʉʌ. Ö Qʌ) / (Qʌ + Qʌ),                            (4.23) 
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ʜʝ: 

ʉʬ ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʟʘʙʨʫʜʥʶʶʯʦʾ ʨʝʯʦʚʠʥʠ, ʱʦ ʧʨʦʬʽʣʴʪʨʫʚʘʣʘʩʴ ʟ 

ʦʟ. ʏʘʡʢʘ ʜʦ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ, ʤʛ/ʜʤ3; 

ʉʨ ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʮʽʻʾ ʨʝʯʦʚʠʥʠ ʚ ʨʽʯʢʦʚʽʡ ʚʦʜʽ, ʤʛ/ʜʤ
3; 

Qʬ ï ʬʽʣʴʪʨʘʮʽʡʥʽ ʚʪʨʘʪʠ ʚʦʜʠ ʟ ʦʟ. ʏʘʡʢʘ, ʤ
3/ʩ; 

Qp ï ʚʠʪʨʘʪʘ ʨʽʯʢʠ, ʤ
3/ʩ. 

ɺʠʭʽʜʥʽ ʜʘʥ̔  ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʠʚʦʜʷʪʴʩʷ ʚ ʪʘʙʣ. 4.7, 4.8. 

ɺʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, 

ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʢʽʣʴʢʽʩʥʠʭ ʦʮʽʥʦʢ ʽ ʧʨʦʛʥʦʟʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʟ ʤʝʪʦʶ ʦʭʦʨʦʥʠ 

ʧʽʜʟʝʤʥʠʭ ʽ ʨʽʯʢʦʚʠʭ ʚʦʜ ʧʦʩʣʫʞʠʣʠ  ʤʘʪʝʨʽʘʣʠ ʥʘʪʫʨʥʠʭ, ʧʦʣʴʦʚʠʭ, 

ʜʦʩʣʽʜʥʦ-ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʚʝʣʠʯʠʥʠ.  

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʤʦʞʝ ʥʘʜʽʡʪʠ 

ʟ ʦʟ. ʏʘʡʢʘ ʜʦ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭ ʚʤʽʩʪʫ ʚ ʚʦʜʽ ʦʟʝʨʘ, ʷʢʽʩʪʴ 

ʷʢʦʾ ʩʬʦʨʤʫʚʘʣʘʩʴ ʧʽʜ ʚʧʣʠʚʦʤ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ. 

ʈʦʟʨʘʭʦʚʘʥʽ ʟʘ ʬʦʨʤʫʣʦʶ ʟʤʽʰʫʚʘʥʥʷ ʧʨʦʛʥʦʟʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʥʦʨʤʦʚʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ ʙʫʜʫʪʴ ʬʦʨʤʫʚʘʪʠ ʭʽʤʽʯʥʠʡ ʪʘ ʙʽʦʣʦʛʽʯʥʠʡ ʩʢʣʘʜ 

ʚʦʜʠ ʚ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ, ʟʘ ʨʘʭʫʥʦʢ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʪʘ ʟʘ ʨʘʭʫʥʦʢ 

ʬʽʣʴʪʨʘʮʽʾ ʦʟ. ʏʘʡʢʘ ʙʫʜʫʪʴ ʜʦʩʷʛʘʪʠ ʥʘʩʪʫʧʥʠʭ ʟʥʘʯʝʥʴ (ʪʘʙʣ. 4.7ï4.8). 

ʇʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʧʨʦʛʥʦʟʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ 

ʥʘʜʭʦʜʷʪʴ ʚ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʟ ʬʽʣʴʪʨʘʮʽʡʥʠʤ ʧʦʪʦʢʦʤ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, 

ʱʦ ʯʘʩ ʟʙʝʨʝʞʝʥʥʷ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʩʘʥʽʪʘʨʥʦ-ʧʦʢʘʟʦʚʠʭ ʙʘʢʪʝʨʽʡ ʢʠʰʢʦʚʦʾ 

ʧʘʣʠʯʢʠ (ʝʥʪʝʨʦʢʦʢʘ) ʚ ʧʽʱʘʥʠʭ ˇʨʫʥʪʘʭ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 100 ʜʦ 400 ʜʽʙ ʧʨʠ 

ʱʽʣʴʥʦʩʪʽ ʟʘʨʘʞʝʥʥʷ ʚʽʜ 104 ʜʦ 108 ʤ.  

ʄʦʞʣʠʚʠʡ ʚʧʣʠʚ ʚ ʫʤʦʚʘʭ ʚʽʜʚʝʜʝʥʥʷ ʪʝʭʥʦʛʝʥʥʠʭ ʚʦʜ ʚ ʨ. ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ ʯʝʨʝʟ ʦʟ. ʃʠʯʦʚʝ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʧʦʰʠʨʝʥʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚ 

ʨʽʯʢʦʚʽʡ ʚʦʜʽ. ɿʛʽʜʥʦ ʟ ʨʦʟʨʘʭʫʥʢʘʤʠ ʧʨʠʨʽʩʪ ʢʦʥʮʝʥʪʨʘʮʽʾ ʣʘʢʪʦʟʦʧʦʟʠʪʠʚʥʦʾ 

ʢʠʰʢʦʚʽ ʧʘʣʠʯʢʠ ʙʫʜʝ ʩʢʣʘʜʘʪʠ 439 ʂʋʆ/ʜʤ3, ʢʦʣʽʬʘʛ ï 2 ɹʋʆ/ʜʤ3 (ʪʘʙʣ. 4.7). 

 

 

 



167 

ʊʘʙʣʠʮʷ 4.7 ï ʇʨʦʛʥʦʟʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ  

 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʦʜʝʨʞʘʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʚ 

ʟʦʥʽ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʻ ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʤʘʢʩʠʤʫʤʦʤ ʽ ʤʘʻ çʝʢʦʣʦʛʽʯʥʠʡ 

ʟʘʧʘʩ ʥʘʜʽʡʥʦʩʪʽè, ʦʩʢʽʣʴʢʠ ʚʠʟʥʘʯʘʣʠʩʷ [133]: 

ï ʜʣʷ ʫʤʦʚ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʠʭ ʚʪʨʘʪ ʚʦʜʠ ʟ ʦʟ. ʏʘʡʢʘ; 

ï ʜʣʷ ʫʤʦʚ ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʝʯʦʚʠʥ ʫ ʚʦʜʽ ʦʟ. ʏʘʡʢʘ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʠʡ ʚʧʣʠʚ ʚ ʫʤʦʚʘʭ ʚʽʜʚʝʜʝʥʥʷ 

ʪʝʭʥʦʛʝʥʥʠʭ ʚʦʜ ʚ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʯʝʨʝʟ ʦʟ. ʃʠʯʦʚʝ ʧʨʦʷʚʠʪʴʩʷ ʚ 

ʬʦʨʤʫʚʘʥʥʽ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʩʦʣʝʚʤʽʩʪʫ ʨʽʯʢʦʚʦʾ ʚʦʜʠ. ɿʛʽʜʥʦ ʟ 

ʨʦʟʨʘʭʫʥʢʘʤʠ ʧʨʠʨʽʩʪ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʫʣʴʬʘʪʽʚ ʙʫʜʝ ʩʢʣʘʜʘʪʠ 2,85 ʤʛ/ʜʤ3, 

ʭʣʦʨʠʜʽʚ ï 1,03 ʤʛ/ʜʤ3. ʉʦʣʝʚʤʽʩʪ ʟʙʽʣʴʰʠʪʴʩʷ ʥʘ 11,51 ʤʛ/ʜʤ3. 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʬʽʣʴʪʨʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʟ ʦʟ. ʏʘʡʢʘ, ʩʢʣʘʜʘʶʪʴ 

0,121 ʤ3/ʜʦʙʫ, ʬʽʣʴʪʨʘʮʽʷ ʟ ʦʟʝʨʘ ʚ ʨʦʟʨʘʭʦʚʘʥʽʡ ʢʽʣʴʢʦʩʪʽ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʚʧʣʠʚʘʻ ʥʘ ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʨʝʞʠʤ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʽ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ 

ʨʽʯʢʦʚʠʭ ʚʦʜ (ʪʘʙʣ. 4.8). 

 

 

 

ʇʦʢʘʟʥʠʢʠ 

ʤʽʢʨʦʙʽʦʣʦ-  

ʛʽʯʥʦʛʦ 

ʩʢʣʘʜʫ 

 

ɻɼʂ 

ʌʘʢʪʠʯʥʽ ʩʘʥʽʪʘʨʥʦ-

ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʇʨʦʛʥʦʟʥʽ ʢʦʥʮʝʨʥʪʨʘʮʽʾ   

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʚ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ 

ʆʟʝʨʦ 

ʏʘʡʢʘ 

ʆʟʝʨʦ 

ʃʠʯʦʚʝ 

ʈ̔ ʯʢʘ 

ʉʽʚʝʨ-

ʩʴʢʠʡ 

ɼʦʥʝʮʴ 

ɿ ʫʨʘʭʫʚʘʥ-

ʥʷʤ 

ʪʝʭʥʦʛʝʥ-

ʥʦʛʦ ʩʪʦʢʫ 

ʇʨʠʨʽʩʪ 

ʢʦʥʮʝʥʪ-

ʨʘʮʽʡ ʚ 

ʨʽʯʥʽʡ ʚʦʜʽ 

ʃʘʢʪʦʟʦʧʦʟʠ-

ʪʠʚʥʽ ʢʠʰʢʦʚʽ 

ʧʘʣʠʯʢʠ, 

ʂʋʆ/ʜʤ3 

5000 46000 59667 15333 15772 439 

ʂʦʣʽʬʘʛʠ, 

ɹʋʆ/ʜʤ3 
100 140 450 225 227 2 
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ʊʘʙʣʠʮʷ 4.8 ï ʂʦʥʮʝʥʪʨʘʮʽʾ ʥʦʨʤʦʚʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚ ʨ. ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ 

ʇʦʢʘʟʥʠʢʠ 

ʭʽʤʽʯʥʦʛʦ 

ʩʢʣʘʜʫ 

ʌʘʢʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ, ʤʛ/ʜʤ
3
 

ʈʦʟʨʘʭʫʥʢʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ, ʤʛ/ʜʤ
3
 

ʆʟʝʨʦ 

ʏʘʡʢʘ 

ʆʟʝʨʦ 

ʃʠʯʦʚʝ 

ʈʽʯʢʘ 

ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ 

ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʩʪʦʢʫ 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ 

ʬʽʣʴʪʨʘʮʽʾ ʟ 

ʦʟ. ʏʘʡʢʘ 

ɿʘʚʠʩʣʽ 

ʨʝʯʦʚʠʥʠ 
16,00 11,00 8,00 8,00 8,00 

ɹʉʂʧʦʚ. 6,42 4,36 2,85 2,89 2,85 

ʍʉʂ 48,01 39,35 42,00 42,46 42,00 

ɸʟʦʪ ʥʽʪʨʘʪʥʠʡ 3,47 3,43 5,19 5,24 5,19 

ɸʟʦʪ ʥʽʪʨʠʪʥʠʡ 0,12 0,10 0,43 0,43 0,43 

ɸʟʦʪ 

ʘʤʦʥʽʡʥʠʡ 
0,91 0,42 0,39 0,40 0,39 

ʆʪʨʪʦʬʦʩʬʘʪʠ 2,15 1,41 2,04 2,06 2,04 

ɿʘʣʽʟʦ ʟʘʛ. 0,16 0,16 0,13 0,13 0,13 

ʉʫʣʴʬʘʪʠ 318,07 251,68 127,00 129,85 127,04 

ʍʣʦʨʠʜʠ 91,30 75,57 62,00 63,03 62,01 

ʉʫʭʠʡ ʟʘʣʠʰ. 1003,00 899,00 973,00 984,00 973,00 

ʇɸʈ 0,25 0,09 0,06 0,06 0,06 

ʅʘʬʪʦʧʨʦʜʫʢʪʠ 0,07 0,06 0,03 0,03 0,03 

 

ɿʛ̔ʜʥʦ ʟ ʨʦʟʨʘʭʫʥʢʘʤʠ, ʦʟʝʨʦ ʏʘʡʢʘ ʥʝ ʙʫʜʝ ʟʥʘʯʥʦ ʚʧʣʠʚʘʪʠ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʨʽʯʢʦʚʠʭ ʚʦʜ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʧʨʠ 

ʽʩʥʫʶʯʽʡ ʩʠʩʪʝʤʽ ʚʽʜʚʝʜʝʥʥʷ ʦʯʠʱʝʥʠʭ ʛʦʩʧʦʜʘʨʯʦ-ʧʦʙʫʪʦʚʠʭ ʪʘ 

ʧʨʦʤʠʩʣʦʚʦ-ʟʣʠʚʦʚʠʭ ʩʪʽʯʥʠʭ ʚʦʜ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʪʘ ʩʤʪ. ʉʣʦʙʦʞʘʥʩʴʢʝ. 

 

4.2 ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ 

ʜʽʣʷʥʢʠ ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ  

 

ʇʨʠ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ ʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ 

ʛʨʫʧʠ (ʦʟ. ʏʘʡʢʘ, ʦʟ. ʃʠʯʦʚʝ) ʪʘ ʜʽʣʷʥʢʠ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ (ʩʤʪ. ɼʦʥʝʮʴ) 

ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʤʝʪʦʜ ʍʦʣʴʪʘ, ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʯʘʩʦʚʦʛʦ ʨʷʜʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʝʨʝʜʥʴʦʨʽʯʥʠʭ ʟʥʘʯʝʥʴ [134].  
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ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ  ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʟʘ ʤʝʪʦʜʦʤ 

ʍʦʣʴʪʘ [135, 136]: 

1. ɽʢʩʧʦʥʝʥʮʽʘʣʴʥʦ ʟʛʣʘʜʞʝʥʠʡ ʨʷʜ 

 

Lt = Ŭ.Ö yt + (1 ï Ŭ) .Ö ( Lt-1 ï Tt-1),                            (4.24) 

 

2. ʆʮʽʥʢʘ ʪʨʝʥʜʫ 

 

Tt = ɓ .Ö (Lt  ï Lt-1) + (1 + ɓ) .Ö Tt-1,                               (4.25) 

 

3. ʇʨʦʛʥʦʟ ʥʘ ʨ ʧʝʨʽʦʜʽʚ ʚʧʝʨʝʜ 

 

yt =  Lt +  ʨ .Ö Tt,                                               (4.26) 

 

ʜʝ: 

Lt ï ʧʨʦʛʥʦʟʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʦʪʦʯʥʦʛʦ ʤʦʤʝʥʪʫ ʯʘʩʫ;  

Tt ï ʚʠʟʥʘʯʝʥʥʷ ʪʝʥʜʝʥʮʽʾ ʟʥʘʯʝʥʴ;  

yt ï ʧʨʦʛʥʦʟʥʝ ʟʥʘʯʝʥʥʷ ʥʘ t ʧʝʨʽʦʜʽʚ ʫ ʤʘʡʙʫʪʥʻ; 

Ŭ, ɓ ï ʧʦʩʪʽʡʥʽ ʟʛʣʘʜʞʫʚʘʥʥʷ ʟ ʽʥʪʝʨʚʘʣʫ [0,1]. 

ʄʝʪʦʜ ʍʦʣʴʪʘ ʫʩʧʽʰʥʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ ʨʦʟʨʦʙʣʝʥʥʽ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ 

ʧʨʦʛʥʦʟʽʚ [137]. ʆʧʪʠʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ Ŭ, ɓ  ʧʽʜʙʠʨʘʣʠʩʷ ʰʣʷʭʦʤ ʤʽʥʽʤʽʟʘʮʽʾ 

ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʾ ʧʦʤʠʣʢʠ ʧʨʦʛʥʦʟʫ ʨʦʟʧʦʜʽʣʫ ʧʦʣʷ ʢʦʥʮʝʥʪʨʘʮʽʾ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʥʦʟʥʠʭ ʟʥʘʯʝʥʴ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʫʪʦʯʥʝʥʥʷ ʟʥʘʯʝʥʴ 

(ʛʽʜʨʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ) ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ʘ ʪʘʢʦʞ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ 

ʧʣʘʥʫʚʘʥʥʷ ʚʦʜʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʨʦʟʨʦʙʢʠ ʥʘʫʢʦʚʦ-

ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ, ʷʢʽ ʙʫʜʫʪʴ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʚʠʨʽʰʝʥʥʷ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʧʨʦʙʣʝʤ ʟʘ ʚʽʜʧʦʚʽʜʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. 

ʋ ʨʦʙʦʪʽ ʧʨʦʚʝʜʝʥʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ 

ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʪʘ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ [138] (ʪʘʙʣ. 4.9ï4.11). 
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ʊʘʙʣʠʮʷ 4.9 ï ʇʨʦʛʥʦʟʥʽ ʟʥʘʯʝʥʥʷ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʚʦʜʽ ʦʟ. ʏʘʡʢʘ 

ˉ 

ʟ/ʧ ʇʦʢʘʟʥʠʢʠ 
ʇʨʦʛʥʦʟ 

2021 

ʇʨʦʛʥʦʟ 

2022 

ʇʨʦʛʥʦʟ 

2023 

ʇʨʦʛʥʦʟ 

2024 

ʇʨʦʛʥʦʟ 

2025 

1 2 3 4 5 6 7 

1 ɿʚ. ʨ-ʥʠ, ʤʛ/ʜʤ3 23,14 26,99 30,84 34,70 38,55 

2 ɹʉʂ5, ʤʛ/ʜʤ3 7,40 8,57 8,93 9,31 9,67 

3 ʍʉʂ, ʤʛ/ʜʤ3 54,28 55,44 56,59 57,74 58,89 

4 NO3, ʤʛ/ʜʤ3 5,73 6,02 6,31 6,59 6,87 

5 NO2, ʤʛ/ʜʤ3 0,08 0,08 0,08 0,08 0,08 

6 NH4, ʤʛ/ʜʤ3 0,67 0,65 0,64 0,63 0,62 

7 PO4,  ʤʛ/ʜʤ3 1,93 1,89 1,85 1,81 1,76 

8 Fe, ʤʛ/ʜʤ3 0,10 0,16 0,16 0,17 0,18 

9 SO4, ʤʛ/ʜʤ3 337 318 299 280 260 

10 Cl, ʤʛ/ʜʤ3 90 90 90 91 91 

11 ʉʫʭʠʡ ʟʘʣʠʰʦʢ, ʤʛ/ʜʤ3 798 782 767 751 735 

12 ʉʇɸʈ, ʤʛ/ʜʤ3 0,11 0,07 0,04 0,04 0,02 

13 ʅʘʬʪʦʧʨʦʜʫʢʪʠ, ʤʛ/ʜʤ3 0,05 0,05 0,04 0,04 0,04 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ (ʪʘʙʣ. 4.9), ʟʥʘʯʝʥʥʷ ʭʽʤʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʚ ʦʟ. ʏʘʡʢʘ ʥʘ 2025 ʨʽʢ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʟʘ 

ʥʘʩʪʫʧʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ (ʤʛ/ʜʤ3): ʟʚ. ʨ-ʥʠ ï ʟ 23,14,72 ʜʦ 38,55; ɹʉʂ5 ï ʟ 

8,20 ʜʦ 9,67; NO3
- ï ʟ 5,73 ʜʦ 6,87; Cl- ï ʟ 90 ʜʦ 91; Fe ï ʟ 0,23 ʜʦ 0,18.  

 

ʊʘʙʣʠʮʷ 4.10 ï ʇʨʦʛʥʦʟʥʽ ʟʥʘʯʝʥʥʷ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʚʦʜʽ ʦʟ. ʃʠʯʦʚʝ 

ˉ 

ʟ/ʧ 
ʇʦʢʘʟʥʠʢʠ 

ʇʨʦʛʥʦʟ 

2021 

ʇʨʦʛʥʦʟ 

2022 

ʇʨʦʛʥʦʟ 

2023 

ʇʨʦʛʥʦʟ 

2024 

ʇʨʦʛʥʦʟ 

2025 

1 ɿʚ. ʨ-ʥʠ,  ʤʛ/ʜʤ3 13,55 13,89 14,23 14,58 14,92 

2 ɹʉʂ5, ʤʛ/ʜʤ3 6,87 7,12 7,37 7,62 7,87 

3 ʍʉʂ, ʤʛ/ʜʤ3 40,97 40,72 40,47 40,23 39,98 

4 NO3, ʤʛ/ʜʤ3 4,43 3,99 3,56 3,12 2,68 

5 NO2, ʤʛ/ʜʤ3 0,057 0,053 0,048 0,044 0,039 

6 NH4, ʤʛ/ʜʤ3 0,65 0,69 0,73 0,77 0,82 

7 PO4,  ʤʛ/ʜʤ3 1,1 0,96 0,83 0,69 0,56 

8 Fe, ʤʛ/ʜʤ3 0,07 0,06 0,05 0,04 0,03 

9 SO4, ʤʛ/ʜʤ3 181 168 154 141 128 

10 Cl, ʤʛ/ʜʤ3 79,30 78,15 76,99 75,83 74,67 

11 ʉʫʭʠʡ ʟʘʣʠʰʦʢ, ʤʛ/ʜʤ3 678 654 629 605 580 

12 ʉʇɸʈ, ʤʛ/ʜʤ3 0,11 0,11 0,11 0,11 0,11 

13 ʅʘʬʪʦʧʨʦʜʫʢʪʠ, ʤʛ/ʜʤ3 0,05 0,05 0,05 0,05 0,05 
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ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ (ʪʘʙʣ. 4.10), ʟʥʘʯʝʥʥʷ ʭʽʤʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʚ ʦʟ. ʃʠʯʦʚʝ ʥʘ 2025 ʨʽʢ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʧʦʛʽʨʰʝʥʥʷ 

ʟʘ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ (ʤʛ/ʜʤ3): ʟʘʚʠʩʣʽ ʨ-ʥʠ ï ʟ 13,55 ʜʦ 14,92; NH4 ï ʟ 0,65 

ʜʦ 0,82.  

ʊʘʙʣʠʮʷ 4.11 ï ʇʨʦʛʥʦʟʥʽ ʟʥʘʯʝʥʥʷ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʚʦʜʽ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ (ʩʤʪ. ɼʦʥʝʮʴ) 

ˉ 

ʟ/ʧ 
ʇʦʢʘʟʥʠʢʠ 

ʇʨʦʛʥʦʟ 

2021 

ʇʨʦʛʥʦʟ 

2022 

ʇʨʦʛʥʦʟ 

2023 

ʇʨʦʛʥʦʟ 

2024 

ʇʨʦʛʥʦʟ 

2025 

1 ɿʚ. ʨ-ʥʠ,  ʤʛ/ʜʤ3 8,23 8,00 7,78 7,55 7,33 

2 ɹʉʂ5, ʤʛ/ʜʤ3 5,14 5,23 5,32 5,41 5,49 

3 ʍʉʂ, ʤʛ/ʜʤ3 38,52 39,03 39,54 40,05 40,56 

4 NO3, ʤʛ/ʜʤ3 10,28 10,22 10,16 10,11 10,05 

5 NO2, ʤʛ/ʜʤ3 0,19 0,20 0,22 0,24 0,26 

6 NH4, ʤʛ/ʜʤ3 0,32 0,32 0,33 0,33 0,34 

7 PO4,  ʤʛ/ʜʤ3 1,81 2,12 2,42 2,73 3,04 

8 Fe, ʤʛ/ʜʤ3 0,09 0,09 0,09 0,09 0,09 

9 SO4, ʤʛ/ʜʤ3 157 157 151 148 145 

10 Cl, ʤʛ/ʜʤ3 56,83 55,96 55,09 54,22 53,35 

11 ʉʫʭʠʡ ʟʘʣʠʰʦʢ, ʤʛ/ʜʤ3 540,7 531,3 521,9 512,5 503,2 

12 ʉʇɸʈ, ʤʛ/ʜʤ3 0,06 0,04 0,04 0,03 0,02 

13 ʅʘʬʪʦʧʨʦʜʫʢʪʠ, ʤʛ/ʜʤ3 0,02 0,02 0,02 0,02 0,01 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ (ʪʘʙʣ. 4.11), ʟʥʘʯʝʥʥʷ ʭʽʤʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʚ ʨʽʯʮʽ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ (ʩʤʪ. ɼʦʥʝʮʴ) ʥʘ 2025 ʨʽʢ 

ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʟʘ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ (ʤʛ/ʜʤ3): 

ɹʉʂ5 ï ʟ 5,14 ʜʦ 5,49; ʍʉʂ ï ʟ 38,52 ʜʦ 40,56; NO2 ï ʟ 0,19 ʜʦ 0,26; NH4 ï ʟ 

0,32 ʜʦ 0,34; PO4 ï ʟ 1,81 ʜʦ 3,04. 

ɺʠʢʦʥʘʥʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʦʟʝʨʘ 

ʏʘʡʢʠ, ʃʠʯʦʚʝ ʪʘ ʜʽʣʷʥʢʠ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ (ʩʤʪ. ɼʦʥʝʮʴ) ʥʘ 2025 ʨ., ʱʦ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʜʦʜʘʪʢʫ ɻ. ʇʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ ʚ ʦʟ. ʏʘʡʢʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʟʘ ʪʘʢʠʤʠ ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢ ɹʉʂ5, NO3
-, Cl-, Fe2+; ʦʟ. ʃʠʯʦʚʝ ï NH4

+; 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ï ʍʉʂ, ɹʉʂ5, NH4
+, NO2

-, NO3
-, PO4

3. ʇʨʦʛʥʦʟʥʽ 

ʟʥʘʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʦʮʽʥʢʠ ʩʪʘʥʫ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʜʽʣʷʥʢʠ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ (ʩʤʪ. ɼʦʥʝʮʴ) ʥʘ 2021ï2025 ʨʨ. ʧʽʜʪʚʝʨʜʞʫʶʪʴ 

ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ. 
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4.3 ʈʦʟʨʦʙʢʘ ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ 

ʦʟʝʨ ʃʠʤʘʥʩʴʢʦ ʾ ʛʨʫʧʠ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʶ ʨʽʯʢʠ 

ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ 

 

ɺʠʚʯʝʥ ̔ʬʘʢʪʦʨʠ ʧʨʠʨʦʜʥʦʛʦ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ, 

ʧʦʚô̫ ʟʘʥ ̔ʟ ʚʧʣʠʚʦʤ ɿʤʽʾʚʩʴʢʦʶ ʊɽʉ ʥʘ ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʠ ʛʨʘʶʪʴ ʚʘʞʣʠʚʫ 

ʨʦʣʴ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʧʽʜʭʦʜʽʚ ʱʦʜʦ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʜʣʷ 

ʧʦʢʨʘʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʤʘʩʠʚʽʚ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʫ ʜʘʥʦʤʫ ʨʝʛʽʦʥʽ. 

ɺʠʟʥʘʯʝʥʥʷ ʤʘʩʠʚʽʚ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ (ʄʇɺ) ʫ ʨʘʡʦʥʽ ʙʘʩʝʡʥʫ ʨʽʯʢʠ 

ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʄʝʪʦʜʠʢʠ ʚʠʟʥʘʯʝʥʥʷ 

ʤʘʩʠʚʽʚ ʧʦʚʝʨʭʥʝʚʠʭ ʪʘ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʟʘʪʚʝʨʜʞʝʥʦʾ ʅʘʢʘʟʦʤ ʄʽʥʽʩʪʝʨʩʪʚʘ 

ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ ˉ 5 ʚʽʜ 14 ʩʽʯʥʷ 2019 ʨ. [139]. 

ɺʽʜʧʦʚʽʜʥʦ ʩʪ. 1 ɺʦʜʥʦʛʦ ʢʦʜʝʢʩʫ ʋʢʨʘʾʥʠ ʤʘʩʠʚ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ï ʮʝ 

ʧʦʚʝʨʭʥʝʚʠʡ ʚʦʜʥʠʡ ʦʙôʻʢʪ ʘʙʦ ʡʦʛʦ ʯʘʩʪʠʥʘ.  

ʋ ɺʦʜʥʽʡ ʨʘʤʢʦʚʽʡ ʜʠʨʝʢʪʠʚʽ ɭʉ [140] ʧʽʜ ʤʘʩʠʚʦʤ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ 

ʨʦʟʫʤʽʻʪʴʩʷ ʦʢʨʝʤʠʡ ʪʘ ʟʥʘʯʥʠʡ ʝʣʝʤʝʥʪ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ʥʘ ʷʢʠʡ 

ʩʧʨʷʤʦʚʘʥʘ ʛʦʣʦʚʥʘ ʩʪʨʘʪʝʛʽʯʥʘ ʤʝʪʘ ï ʜʦʩʷʛʥʝʥʥʷ ʜʦʙʨʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʩʪʘʥʫ. ɺʠʟʥʘʯʝʥʥʷ ʤʘʩʠʚʽʚ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʝʨʞʘʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚʦʜ, ʨʦʟʨʦʙʣʝʥʥʷ ʧʣʘʥʽʚ ʫʧʨʘʚʣʽʥʥʷ 

ʨʽʯʢʦʚʠʤʠ ʙʘʩʝʡʥʘʤʠ ʪʘ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʾʭ ʚʠʢʦʥʘʥʥʷ. 

ʋ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʥʘʪʫʨʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʷʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ʘ ʪʘʢʦʞ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʽʩʥʫʶʯʽ ʚʽʜʦʤʦʩʪʽ ʟ ʥʘʫʢʦʚʠʭ, ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʪʘ 

ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʧʨʦ ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ɿʤʽʾʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʽ ʬʘʢʪʦʨʠ ʧʨʠʨʦʜʥʦʛʦ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʜʦʚʢʽʣʣʷ, ʧʦʚô̫ ʟʘʥʽ ʟ ɿʤʽʾʚʩʴʢʦʶ ʊɽʉ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʜʽʡʩʥʝʥʦ ʦʮʽʥʢʫ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ɿʤʽʾʚʴʢʦʾ ʊɽʉ  ̔

ʧʨʦʧʦʥʫʶʪʴʩʷ ʟʘʭʦʜʠ, ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ ʦʟʝʨ 

ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʶ ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ. 
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ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʦʩʥʦʚʥʠʤ ʟʘʙʨʫʜʥʶʚʘʯʝʤ ʥʘ ʪʝʨʠʪʦʨʽʾ ɿʤʽʾʚʩʴʢʦʛʦ 

ʨʘʡʦʥʫ ʻ ɿʤʽʾʚʩʴʢʘ ʊɽʉ, ʥʝʦʙʭʽʜʥʦ, ʧʝʨʰ ʟʘ ʚʩʝ, ʧʨʦʚʝʩʪʠ ʢʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ, 

ʦɦ ʩʧʨʠʷʪʠʤʫʪʴ ʟʤʝʥʰʝʥʥʶ ʾʾ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʩʪʘʥ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ.  

ɼʣʷ ʩʪʘʙʽʣʽʟʘʮʽʾ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʱʦ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ, ʧʨʦʧʦʥʫʻʤʦ: 

ï ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘ ʦʟʝʨʘʭ 

ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ; 

ï ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʢʠʩʥʝʚʦʛʦ ʨʝʞʠʤʫ ʪʘ ʘʩʠʤʽʣʷʮʽʡʥʦʾ ʽ 

ʨʦʟʙʘʚʣʶʚʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʦʟ. ʏʘʡʢʘ, ʧʨʦʚʝʩʪʠ ʜʥʦʧʦʛʣʠʙʣʶʚʘʣʴʥʽ ʨʦʙʦʪʠ ʪʘ 

ʙʫʜʽʚʥʠʮʪʚʦ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ; 

ï ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʦʟ. ʉʚʽʪʣʠʯʥʝ ʪʘ 

ʫʨ. ʂʦʤʠʰʫʚʘʪʝ ʟ ʤʝʪʦʶ ʟʘʧʦʙʽʛʘʥʥʷ ʧʨʦʮʝʩʽʚ ʧʽʜʪʦʧʣʝʥʥʷ ʩ. ʃʠʤʘʥ, 

ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʜʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ ʟ ʧʽʜʪʨʠʤʘʥʥʷ ʢʘʥʘʣʫ, ʱʦ ʩʧʦʣʫʯʘʻ 

ʮʽ ʚʦʜʥʽ ʦʙôʻʢʪʠ, ʫ ʨʦʙʦʯʦʤʫ ʩʪʘʥʽ ʥʘ ʧʨʦʪʷʟʽ ʚʩʴʦʛʦ ʨʦʢʫ; ʧʨʦʚʝʜʝʥʥʷ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ, ʟ ʚʦʜʦʟʙʽʨʥʦʾ 

ʧʣʦʱʽ ʦʟ. ʉʚʽʪʣʠʯʥʝ, ʱʦ ʟʤʝʥʰʠʪʴ ʢʽʣʴʢʽʩʪʴ ʘʣʣʦʭʪʦʥʥʦʾ ʦʨʛʘʥʽʯʥʦʾ 

ʨʝʯʦʚʠʥʠ, ʷʢʘ ʧʦʪʨʘʧʣʷʻ ʜʦ ʦʟʝʨʘ ʟ ʧʦʚʝʨʭʥʝʚʠʤ ʩʪʦʢʦʤ, ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʦʟʝʨʘ ʃʠʯʦʚʝ ʧʨʦʚʝʩʪʠ ʛʽʜʨʦʪʝʭʥʽʯʥʽ ʟʘʭʦʜʠ, ʱʦʜʦ 

ʧʦʣʽʧʰʝʥʥʷ ʩʘʤʦʦʯʠʱʫʚʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʚ ʧʨʠʡʤʘʣʴʥʦʤʫ ʢʦʚʰʽ ʦʟ. ʏʘʡʢʘ. 

ʆʩʢʽʣʴʢʠ ʟʦʣʦʚʽʜʚʘʣ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʻ ʧʦʪʫʞʥʠʤ ʜʞʝʨʝʣʦʤ ʟʘʙʨʫʜʥʝʥʥʷ 

ʧʦʚʝʨʭʥʝʚʠʭ ʪʘ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ˇʨʫʥʪʽʚ, ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʜʣʷ ʟʥʠʞʝʥʥʷ 

ʡʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʠʣʠʚʫ ʥʝʦʙʭʽʜʥʦ: 

ï ʧʨʦʚʝʩʪʠ ʟʘʭʦʜʠ ʱʦʜʦ ʧʦʧʝʨʝʜʞʝʥʥ ̫ʚʠʥʦʩʫ ʧʠʣʫ ʚ̔ ʜ ʟʦʣʦʚʽʜʚʘʣʫ 

ʊɽʉ (ʥʘ ʧʝʨʽʦʜ ʥʝʟʘʜʦʚʽʣʴʥʠʭ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ); 

ï ʥʝʦʙʭʽʜʥʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʧʨʘʢʪʠʢʫ ʚʽʜʚʘʥʪʘʞʝʥʥʷ ʟʦʣʦʰʣʘʢʽʚ 

ʥʘʩʝʣʝʥʥʶ ʪʘ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʜʣʷ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʙʽʪ, ʱʦ ʩʧʨʠʷʪʠʤʝ ʤʝʥʰʦʤʫ 

ʥʘʜʭʦʜʞʝʥʥʶ ʟʦʣʦʰʣʘʢʽʚ ʫ ʟʦʣʦʚʽʜʚʘʣ;  

ï ʥʘ ʪʝʨʠʪʦʨʽʾ ɿʤʽʾʚʩʴʢʦʛʦ ʨʘʡʦʥʫ, ʘ ʦʩʦʙʣʠʚʦ ʫ 30-ʪʠ ʢʤ ʟʦʥʽ ʚʧʣʠʚʫ 

ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʥʝʦʙʭʽʜʥʝ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʶ ʧʨʦʛʨʘʤʦʶ. ʈʝʛʣʘʤʝʥʪʦʤ 
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ʤʦʥʽʪʦʨʠʥʛʫ ʦʙˇʨʫʥʪʦʚʘʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʭʽʤʽʢʦ-

ʘʥʘʣʽʪʠʯʥʠʭ ʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʊɽʉ; 

ï ʧʨʦʧʦʥʫʻʪʴʩʷ ʫʜʦʩʢʦʥʘʣʠʪʠ ʩʠʩʪʝʤʫ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʝʥʝʨʛʦʦʙôʻʢʪʽʚ ʟʘ ʨʘʭʫʥʦʢ ʜʦʧʦʚʥʝʥʥʷ ʧʝʨʝʣʽʢʫ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʠʤʠ (ʬʽʪʦʧʣʘʥʢʪʦʥ, ʟʦʦʧʣʘʥʢʪʦʥ, ʟʦʦʙʝʥʪʦʩ) ʪʘ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ (ʟʘʛʘʣʴʥʝ ʤʽʢʨʦʙʥʝ ʯʠʩʣʦ, ʙʘʢʪʝʨʽʾ ʛʨʫʧʠ 

ʢʠʰʢʦʚʦʾ ʧʘʣʠʯʢʠ, ʢʦʣʽʬʘʛʠ, ʧʘʪʦʛʝʥʥʽ ʝʥʪʝʨʦʙʘʢʪʝʨʽʾ), ʱʦ ʜʦʟʚʦʣʠʪʴ 

ʢʦʤʧʣʝʢʩʥʦ ʦʮʽʥʠʪʠ ʾʭ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ. 

ʇʽʜ ʯʘʩ ʘʢʪʠʚʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʟʝʨʦ ʏʘʡʢʘ ʩʪʘʻ 

ʚʩʝ ʙʽʣʴʰ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʜʘʪʥʦʩʪʽ ʝʢʦʩʠʩʪʝʤʠ ʦʟʝʨʘ 

ʟʙʝʨʽʛʘʪʠ ʩʚʦʶ ʩʪʨʫʢʪʫʨʫ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʉʢʠʜʘʥʥʷ ʦʯʠʱʝʥʠʭ 

ʩʪʽʯʥʠʭ ʚʦʜ ʚ ʦʟʝʨʘ ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʡʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʩʪʘʥʫ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʨʦʟʙʘʚʣʝʥʥʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʩʪʦʢʫ ʚʦʜʦʶ ʦʟʝʨʘ 

ʏʘʡʢʘ ʧʨʠʨʦʜʥʠʤ ʩʪʦʢʦʤ (ʱʦ ʥʘʜʭʦʜʠʪʴ ʟ ʫʨ. ʂʦʤʠʫhʚʘʪʝ) ʥʝ ʻ ʜʦʩʪʘʪʥʴʦ 

ʝʬʝʢʪʠʚʥʠʤ. ʎʝ ʧʦʚô̫ ʟʘʥʦ ʟ ʚʧʣʠʚʦʤ ʥʘʩʪʫʧʥʠʭ ʬʘʢʪʦʨʽʚ: ʪʝʭʥʦʛʝʥʥʠʡ ʩʪʽʢ, 

ʱʦ ʥʘʜʭʦʜʠʪʴ ʦʙʚʽʜʥʠʤ ʢʘʥʘʣʦʤ ʟʦʣʦʚʽʜʚʘʣʫ, ʤʘʻ ʟʘʥʘʜʪʦ ʤʘʣʠʡ ʯʘʩ 

ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʦʟ. ʏʘʡʢʘ ʜʣʷ ʧʦʚʥʦʛʦ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʟ ʧʨʠʨʦʜʥʠʤ ʩʪʦʢʦʤ ʽ 

ʙʽʦʣʦʛʽʯʥʦʛʦ ʩʘʤʦʦʯʠʱʝʥʥʷ. ɺʦʜʘ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʦʙʚʽʜʥʠʤ ʢʘʥʘʣʦʤ 

ʟʦʣʦʚʽʜʚʘʣʫ ʚ ʦʟ. ʏʘʡʢʘ, ʜʦʣʘʻ ʥʘʡʤʝʥʰʫ ʚʽʜʩʪʘʥ ɹʚʽʜ ʣʽʚʦʛʦ ʙʝʨʝʛʘ ʢʘʥʘʣʫ ʜʦ 

ʧʦʯʘʪʢʫ ʧʽʜʚʽʜʥʦʛʦ ʢʘʥʘʣʫ ʥʘʩʦʩʥʦʾ ʩʪʘʥʮʽʾ ʫʟʜʦʚʞ ʩʭʽʜʥʦʛʦ ʙʝʨʝʛʘ ʦʟʝʨʘ. 

ʇʨʦ ʮʝ ʩʚʽʜʯʠʪʴ ʩʣʘʙʢʘ ʪʝʯʽʷ ʪʘ ʨʝʛʫʣʷʨʥʘ ʧʦʷʚʘ ʩʫʮʽʣʴʥʦʛʦ ʢʠʣʠʤʫ 

ʧʣʘʚʘʶʯʠʭ ʥʠʪʯʘʩʪʠʭ ʚʦʜʦʨʦʩʪʝʡ [141].  

ʅʝʦʙʭʽʜʥʦ ʚʽʜʥʦʚʣʶʚʘʪʠ ʚʣʘʩʥʫ ʩʠʩʪʝʤʫ ʙʽʦʣʦʛʽʯʥʦʛʦ ʩʘʤʦʦʯʠʱʝʥʥʷ 

ʦʟʝʨʘ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʝʟʝʨʚ ʘʩʠʤʽʣʷʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʧʨʠʨʦʜʥʦʛʦ 

ʙʽʦʣʦʛʽʯʥʦʛʦ ʧʣʘʪʦ, ʩʪʚʦʨʶʶʯʠ ʟʘ ʨʘʭʫʥʦʢ ʚʠʱʦʾ ʚʦʜʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ 

(ʦʯʝʨʝʪʫ ʟʚʠʯʘʡʥʦʛʦ, ʨʦʛʦʟʫ ʰʠʨʦʢʦʣʠʩʪʥʦʛʦ) ʫʤʦʚʠ ʜʣʷ ʜʦʦʯʠʱʝʥʥʷ 

ʦʙô̒ ʜʥʘʥʦʛʦ ʩʪʦʢʫ ʧʝʨʝʜ ʚʠʧʫʩʢʦʤ ʫ ʨʽʯʢʫ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ. 

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ, ʱʦ ʦʧʠʩʘʥʠʡ ʫ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ, ʧʦʢʘʟʘʚ, 

ʱʦ ʦʜʥʠʤ ʟ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʦʯʠʩʪʢʠ ʚʦʜ ʻ ʙʽʦʣʦʛʽʯʥʘ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʷʻ 

ʩʦʙʦʶ ʽʥʬʽʣʴʪʨʘʮʽʡʥʽ ʙʘʩʝʡʥʠ ʟ ʧʦʩʘʜʢʘʤʠ ʚʠʱʠʭ ʚʦʜʥʠʭ ʨʦʩʣʠʥ (ɺɺʈ). 
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ʆʩʥʦʚʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʰʪʫʯʥʦ ʩʬʦʨʤʦʚʘʥʦʛʦ ʙʽʦʮʝʥʦʟʫ ʮʠʭ ʩʧʦʨʫʜ ʻ ɺɺʈ, 

ʙʘʢʪʝʨʽʾ, ʛʨʠʙʠ, ʘʢʪʠʥʦʤʽʮʝʪʠ, ʙʝʟʭʨʝʙʝʪʥʽ, ʚʦʜʦʨʦʩʪʽ ʪʘ ʧʨʦʜʫʢʪʠ ʾʭ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ. ɺʩʽ ʚʦʥʠ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʙʽʦʣʦʛʽʯʥʦʤʫ ʩʘʤʦʦʯʠʱʝʥʥʽ ʚʦʜʠ 

ʚʽʜ ʟʘʚʠʩʣʠʭ ʨʝʯʦʚʠʥ (91ï97 %), ʙʽʦʛʝʥʥʠʭ (73ï96 %) ʪʘ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ 

(69ï93 %), ʟʘʣʽʟʘ (ʜʦ 58,4 %), ʩʫʣʴʬʘʪʽʚ (33 %), ʭʣʦʨʠʜʽʚ (ʜʦ 77 %) [142]. 

ʊʝʭʥʽʯʥʽ ʨʽʰʝʥʥʷ ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ ʘʥʘʣʦʛʘʤʠ ʪʠʭ ʙʽʦʪʦʧʽʚ, ʷʢʽ ʙʫʜʫʪʴ 

ʦʩʥʦʚʦʶ ʩʫʙʩʪʨʘʪʽʚ ʜʣʷ ʩʧʨʷʤʦʚʘʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʙʽʦʮʝʥʦʟʽʚ. ɽʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʣʫʯʝʥʥʷ ʙʽʦʛʝʥʽʚ ʟ ʚʦʜʠ ʨʦʟʚʠʥʝʥʠʤ ʧʝʨʝʬʽʪʦʥʦʤ ʩʢʣʘʜʘʻ 90ï97 %, ɹʉʂ5 ï 

97 %, ʍʉʂ ï 87%, ʟʘʚʠʩʣʠʭ ʨʝʯʦʚʠʥ ï 71 % [143]. 

ʅʘ ʧʽʜʩʪʘʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʫʜʦʩʢʦʥʘʣʝʥʘ ʩʭʝʤʘ ʜʦʦʯʠʱʝʥʥʷ (ʨʠʩ. 4.7) ʦʙô̒ ʜʥʘʥʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʩʪʦʢʫ 

ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʽ ʩʝʣ. ʉʣʦʙʦʞʘʥʩʴʢʦʛʦ ʥʘ çʙʽʦʧʣʘʪʦè, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʧʨʠʨʦʜʥʠʡ ʧʨʦʮʝʩ ʩʘʤʦʦʯʠʱʝʥʥʷ ʥʘʷʚʥʦʛʦ ʙʽʦʮʝʥʦʟʫ ʘʢʚʘʪʦʨʽʾ ʦʟ. ʏʘʡʢʘ. ɺ 

ʦʟʝʨʽ ʏʘʡʢʘ ʧʨʦʧʦʥʫʻʪʴʩʷ ʩʪʚʦʨʝʥʥʷ ʥʝʛʣʠʙʦʢʦʛʦ ʢʦʚʰʘ ʟ ʤʝʪʦʶ 

ʧʝʨʝʭʦʧʣʝʥʥʷ ʦʙôʻʜʥʘʥʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʩʪʦʢʫ.  

ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ ʩʪʚʦʨʝʥʥʷ ʜʘʤʙʠ, ʱʦ ʩʧʨʠʷʪʠʤʝ ʟʤʝʥʰʝʥʥʶ ʰʚʠʜʢʦʩʪʽ 

ʧʦʪʦʢʫ ʦʙôʻʜʥʘʥʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʩʪʦʢʫ, ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ ʧʣʘʚʥʦʛʦ 

ʨʦʟʪʽʢʘʥʥʷ ʧʦʪʦʢʫ, ʘ ʪʘʢʦʞ ʩʧʨʠʷʪʠʤʝ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ 

ʩʦʤʦʦʯʠʩʥʦʾ ʟʜʘʪʥʦʩʪʽ ʦʟ. ʏʘʡʢʘ. ʇʽʩʣʷ ʜʘʤʙʠ ʧʦʯʠʥʘʻʪʴʩʷ ʩʘʤʝ çʙʽʦʧʣʘʪʦè, 

ʦʙʤʝʞʝʥʝ ʟ ʧʽʚʜʝʥʥʦʛʦ ʙʦʢʫ ʩʪʨʫʻʥʘʧʨʘʚʣʷʶʯʦʶ ʜʘʤʙʦʶ, ʟ ʧʽʚʥʽʯʥʦʾ ï 

ʦʛʦʨʦʜʞʫʚʘʣʴʥʦʶ ʜʘʤʙʦʶ, ʽʟ ʟʘʭʦʜʫ ʟʘʢʽʥʯʫʻʪʴʩʷ ʛʠʨʣʦʚʠʤ ʙʽʦʧʣʘʪʦ.  

ɺ ʷʢʦʩʪʽ ʜʦʦʯʠʩʪʢʠ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʝʨʝʬʽʪʦʥ, ʷʢʠʡ 

ʦʙʨʦʩʪʘʪʠʤʝ ʩʪʨʫʻʥʘʧʨʘʚʣʷʶʯʫ ʜʘʤʙʫ, ʱʦ ʥʘʚʝʜʝʥʠʡ ʫ ʜʦʜʘʪʢʫ ɺ. ʅʘ ʦʩʥʦʚʽ 

ʧʨʦʚʝʜʝʥʠʭ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʨʝʢʦʤʝʥʜʦʚʘʥʠʡ ʚʠʜʦʚʠʡ ʩʢʣʘʜ 

ʧʝʨʝʬʽʪʦʥʫ ʟʘ ʦʩʥʦʚʥʠʤʠ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ: Lymnaea stagnalis, Lymnaea ovate, 

Viviparus viviparous, Bithynia tentaculata, Physa acuta, Planorbis planorbis ʽ 

ʪ. ʜ. [144]. 
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ʈʠʩʫʥʦʢ 4.7 ï ɻʽʜʨʦʩʧʦʨʫʜʘ, ʷʢ ʝʣʝʤʝʥʪ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʫ 

ʩʘʤʦʦʯʠʱʝʥʥʷ ʦʟʝʨʘ 

ɻʽʜʨʦʩʧʦʨʫʜʘ, ʷʢ ʝʣʝʤʝʥʪ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʫ ʩʘʤʦʦʯʠʱʝʥʥʷ ʦʟʝʨʘ ʏʘʡʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

1) ʜʨʝʥʘʞʥʦʛʦ ʢʘʥʘʣʫ, 2) ʦʛʦʨʦʜʞʫʚʘʣʴʥʦʾ ʜʘʤʙʠ, 3) ʙʽʦʧʣʘʪʦ, 4) ʩʪʨʫʤʝʥʝʥʘʧʨʘʚʣʷʶʯʦʾ 

ʜʘʤʙʠ, 5) ʩʪʨʫʤʝʥʝʨʦʟʜʽʣʴʥʦʾ ʜʘʤʙʠ, 6) ʢʦʚʰʘ ʦʙô̒ ʜʥʘʥʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʩʪʦʢʫ. 

 

ɿ ʦʛʣʷʜʫ ʥʘ ʧʨʘʢʪʠʢʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʽʦʧʣʘʪʦ ʚ ʋʢʨʘʾʥʽ 

ʪʘ ʽʥʰʠʭ ʢʨʘʾʥʘʭ, ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ ʪʝ, ʱʦ ʦʙô̒ ʜʥʘʥʠʡ ʪʝʭʥʦʛʝʥʥʠʡ ʩʪʽʢ, 

ʧʨʦʡʰʦʚʰʠ çʙʽʦʧʣʘʪʦè, ʚʩʶ ʘʢʚʘʪʦʨʽʶ ʦʟ. ʏʘʡʢʘ, ʧʽʜʜʘʻʪʴʩʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤ 

ʽ ʙʽʦʭʽʤʽʯʥʠʤ ʚʧʣʠʚʘʤ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʮʝʩʽʚ ʦʯʠʱʝʥʥʷ, ʯʘʩʪʠʥʘ ʨʝʯʦʚʠʥ, 

ʚʠʜʘʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʛʘʟʽʚ (CO2, N2, H, CH4, H2S), ʽʥʰʘ ʚ ʨʦʟʯʠʥʝʥʦʤʫ ʩʪʘʥʽ ʟ 

ʦʯʠʱʝʥʦʶ ʨʽʜʠʥʦʶ, ʪʨʝʪʷ ï ʟ ʬʽʪʦʤʘʩʦʶ ɺɺʈ, ʙʽʦʤʘʩʦʶ ʙʘʢʪʝʨʽʡ ʽ 

ʚʦʜʦʨʦʩʪʝʡ, ʯʘʩʪʠʥʘ ʨʝʯʦʚʠʥ ʟʘʣʠʰʘʻʪʴʩʷ ʚ ʦʟʝʨʽ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʨʦʩʣʠʥʘʤʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ. ɼʦʜʘʪʢʦʚʠʤ ʬʘʢʪʦʨʦʤ ʦʯʠʱʝʥʥʷ ʙʫʜʝ 

ʩʣʫʛʫʚʘʪʠ ʬʽʣʴʪʨʘʮʽʡʥʘ ʟʜʘʪʥʽʩʪʴ ʧʝʨʝʬʽʪʦʥʫ (ʙʽʦʬʽʣʴʪʨʘʪʦʨʠ), ʱʦ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠʤʝ ʽʥʪʝʥʩʠʚʥʝ ʟʤʝʥʰʝʥʥʷ ʟʘʚʠʩʣʠʭ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ.  

ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʣʽʪʝʨʘʪʫʨʥʽ ʜʘʥʽ, ʧʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʽʥʪʝʥʩʠʬʽʢʘʮʽʶ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʩʘʤʦʦʯʠʱʝʥʥʷ ʦʟʝʨʘ, 

ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʟʥʠʞʝʥʥʷ ʪʘʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʷʢ 
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ʟʘʚʠʩʣʽ ʨʝʯʦʚʠʥʠ ʥʘ 91ï97 %, ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ ï 69ï97 %, ʙʽʦʛʝʥʥʽ 

ʨʝʯʦʚʠʥʠ ï 73ï97 %, ʩʫʣʴʬʘʪʠ ï 33 %, ʭʣʦʨʠʜʠ ï 77 %, ʟʘʣʽʟʦ ï 58 %. 

ʇʨʦʧʦʥʫʻʪʴʩʷ ʨʦʟʨʘʭʫʥʦʢ ʧʘʨʘʤʝʪʨʽʚ ʛʽʜʨʦʪʝʭʥʽʯʥʦʾ ʩʧʦʨʫʜʠ ʜʣʷ 

ʧʦʣʽʧʰʝʥʥʷ ʫʤʦʚ ʨʦʟʙʘʚʣʝʥʥʷ ʪʘ ʙʽʦʣʦʛʽʯʥʦʛʦ ʩʘʤʦʦʯʠʱʝʥʥʷ (ʪʘʙʣ. 4.12). 

ʅʘʡʚʘʞʣʠʚʽʰʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʧʽʜ ʯʘʩ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ 

ʧʘʨʘʤʝʪʨʽʚ ʛʽʜʨʦʪʝʭʥʽʯʥʦʾ ʩʧʦʨʫʜʠ ʻ ʤʽʥʽʤʘʣʴʥʦ ʥʝʦʙʭʽʜʥʠʡ ʯʘʩ ʢʦʥʪʘʢʪʫ 

ʚʦʜʠ, ʱʦ ʧʽʜʜʘʻʪʴʩʷ ʦʯʠʱʝʥʥʶ ʟ ʙʽʦʛʝʦʮʝʥʦʟʦʤ. ʊʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ 

ʯʘʩ ʧʨʦʭʦʜʞʝʥʥʷ ʚʦʜ ʦʙô̒ ʜʥʘʥʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʩʪʦʢʫ Q ʟ ʦʙʚʽʜʥʦʛʦ ʢʘʥʘʣʫ 

ʯʝʨʝʟ çʙʽʦʧʣʘʪʦè. ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʨʠʡʤʘʣʠʩʷ ʪʘʢʽ ʜʘʥʽ: 

ï ʚʠʪʨʘʪʘ ʚʦʜ ʪʝʭʥʦʛʝʥʥʦʛʦ ʩʪʦʢʫ  ï 3994,6 ʪʠʩ. ʤ3/ʨʽʢ ʘʙʦ 0,12 ʤ3/ʩ; 

ï ʜʦʚʞʠʥʘ ɹɯʉ ï 1250 ʤ. 

ï ʩʪʨʫʻʨʦʟʜʽʣʴʥʘ ʜʘʤʙʘ ʜʦʚʞʠʥʦʶ ï 220 ʤ; 

ï ʚʠʩʦʪʘ ʬʽʣʴʪʨʫʶʯʦʛʦ ʰʘʨʫ ʚʦʜʠ ʚ ʙʽʦʧʣʘʪʦ ʜʦʨʽʚʥʶʻ (ʚʣʽʪʢʫ) ï 0,4 ʤ 

ï ʚʠʩʦʪʘ ʬʽʣʴʪʨʫʶʯʦʛʦ ʰʘʨʫ ʚʦʜʠ ʚ ʙʽʦʧʣʘʪʦ ʜʦʨʽʚʥʶʻ (ʚʟʠʤʢʫ) ï 0,9 ʤ 

ʈʦʟʨʘʭʫʥʢʠ ʧʨʦʚʦʜʠʣʠʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʪʨʘʪ ʚʦʜ ʪʝʭʥʦʛʝʥʥʦʛʦ ʩʪʦʢʫ 

Q, ʷʢʠʡ ʟʘʣʠʰʘʻʪʴʩʷ ʨʽʚʥʠʤ ʚ ʦʜʠʥʠʮʶ ʯʘʩʫ ʜʦ ʪʘ ʧʽʩʣʷ ʥʘʜʭʦʜʞʝʥʥʷ ʚ 

ʙʽʦʧʣʘʪʦ, ʚʚʘʞʘʶʯʠ, ʱʦ ʙʘʣʘʥʩ ʜʦ ʪʘ ʧʽʩʣʷ ʩʪʨʫʻʨʦʟʜʽʣʴʥʦʾ ʜʘʤʙʠ ʚ ʙʽʦʧʣʘʪʦ 

ʚʞʝ ʚʩʪʘʥʦʚʠʚʩʷ. 

 

                                                             V1 .Ö S1 =  Q1,                                                                                  (4.27) 

                                       V2 Ö S2 =  Q2,                                                                                    (4.28) 

ʜʝ: 

Q1 ï ʫʩʝʨʝʜʥʝʥʽ ʚʠʪʨʘʪʠ ʦʙô̒ ʜʥʘʥʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʩʪʦʢʫ ʜʦ ʙʽʦʧʣʘʪʦ; 

Q2 ï ʫʩʝʨʝʜʥʝʥʽ ʚʠʪʨʘʪʠ ʦʙô̒ ʜʥʘʥʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʩʪʦʢʫ ʧʽʩʣʷ 

ʙʽʦʧʣʘʪʦ; 

V1 ï ʰʚʠʜʢʽʩʪʴ ʦʙô̒ ʜʥʘʥʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʩʪʦʢʫ ʚʠʤʽʨʶʚʘʥʦʾ ʜʽʣʷʥʢʠ 

ʦʙʚʽʜʥʦʛʦ ʢʘʥʘʣʫ; 

V2 ï ʰʚʠʜʢʽʩʪʴ ʧʨʦʭʦʜʞʝʥʥʷ ʦʙô̒ ʜʥʘʥʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʩʪʦʢʫ ʧʦ 

ʚʠʤʽʨʶʚʘʥʽʡ ʜʽʣʷʥʮʽ ʙʽʦʧʣʘʪʦ; 

S1 ï ʧʣʦʱʘ ʧʝʨʝʪʠʥʫ ʚ ʦʙʚʽʜʥʦʤʫ ʢʘʥʘʣʽ; 

S2 ï ʧʣʦʱʘ ʧʝʨʝʪʠʥʫ ʚ ʙʽʦʧʣʘʪʦ. 

 

                                                      V1  = L1 / t1,                                                                              (4.29) 
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                                                         V2  = L2 / t2,                                                                      (4.30)                                                                           

                                    

ʜʝ: 

L1 ï ʜʦʚʞʠʥʘ ʚʠʤʽʨʶʚʘʥʦʾ ʜʽʣʷʥʢʠ ʦʙʚʽʜʥʦʛʦ ʢʘʥʘʣʫ; 

L2 ï ʜʦʚʞʠʥʘ ʚʠʤʽʨʶʚʘʥʦʾ ʜʽʣʷʥʢʠ ʙʽʦʧʣʘʪʦ; 

t1 ï ʯʘʩ ʧʨʦʭʦʜʞʝʥʥʷ ʦʙô̒ ʜʥʘʥʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʩʪʦʢʫ ʧʦ ʚʠʤʽʨʶʚʘʥʽʡ 

ʜʽʣʷʥʮʽ ʦʙʚʽʜʥʦʛʦ ʢʘʥʘʣʫ; 

t2 ï ʯʘʩ ʧʨʦʭʦʜʞʝʥʥʷ ʦʙô̒ ʜʥʘʥʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʩʪʦʢʫ ʧʦ ʚʩʽʡ ʧʣʦʱʽ 

ʙʽʦʧʣʘʪʦ, 

ʦʪʨʠʤʫʻʤʦ ʜʣʷ Q1 ʽ Q2: 

  

                                                                             Q1 = (L1 .Ö S1) / t1,                                                                   (4.31) 

                                                             Q2 = (L2 .Ö S2) / t2,                                            (4.32) 

                                                             Q1 = Q2 =  Q2,                                                  (4.33) 

ʜʝ: 

Q ï ʫʩʝʨʝʜʥʝʥʽ ʚʠʪʨʘʪʠ ʦʙô̒ ʜʥʘʥʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʩʪʦʢʫ, ʱʦ 

ʟʘʣʠʰʘʶʪʴʩʷ ʨʽʚʥʠʤʠ ʚ ʦʜʠʥʠʮʶ ʯʘʩʫ ʜʦ ʽ ʧʽʩʣʷ ʥʘʜʭʦʜʞʝʥʥʷ ʚ ʙʽʦʧʣʘʪʦ, 

ʤʘʻʤʦ: 

 

                                                                t2 = (L2 .Ö S2 ) / Q2.                                                                 (4.34) 

ʆʪʨʠʤʫʻʤʦ: 

t2 = (1250 .Ö 220 .Ö 0,4) / 0,12 = 916667 c = 11 ʜ̔ ʙ 

 

ʊʘʙʣʠʮʷ 4.12 - ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʛʽʜʨʦʩʧʦʨʫʜʠ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʫ ʩʘʤʦʦʯʠʱʝʥʥʷ ʦʟʝʨʘ ʏʘʡʢʘ 

ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʛʽʜʨʦʩʧʦʨʫʜʠ 

ʋʩʝʨʝʜʥʝʥʽ ʚʠʪʨʘʪʠ ʦʙô̒ ʜʥʘʥʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʩʪʦʢʫ  0,12 ʤ3/ʩ  

ʉʪʨʫʤʝʥʝʚʦʥʘʧʨʘʚʣʷʶʯʘ ʜʘʤʙʘ ʜʦʚʞʠʥʦʶ  1250 ʤ  

ʉʪʨʫʤʝʥʝʚʦʨʦʟʜʽʣʴʥʘ ʜʘʤʙʘ ʜʦʚʞʠʥʦʶ  220 ʤ  

ɿʘʭʠʩʥʘ ʜʘʤʙʘ ʜʦʚʞʠʥʦʶ  1850 ʤ  

ɼʨʝʥʘʞʥʠʡ ʢʘʥʘʣ ʜʦʚʞʠʥʦʶ  1650 ʤ  
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣʠʮʽ 4.12 

ʉʝʨʝʜʥʷ ʰʠʨʠʥʘ ʙʽʦʧʣʘʪʦ  220 ʤ  

ʇʣʦʱʘ ʙʽʦʧʣʘʪʦ  30 ʛʘ  

ʐʚʠʜʢʽʩʪʴ ʪʝʯʽʾ ʥʘ ʚʭʦʜʽ ʚ ʙʽʦʧʣʘʪʦ  0,0486 ʤ/ʩ  

ʉʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʧʦʪʦʢʫ ʚ ʙʽʦʧʣʘʪʦ  0,00193 ʤ/ʩ  

ʏʘʩ ʧʨʦʭʦʜʞʝʥʥʷ ʧʦʪʦʢʫ ʯʝʨʝʟ ʙʽʦʧʣʘʪʦ  11 ʜʽʙ  

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʯʘʩ ʧʨʦʭʦʜʞʝʥʥʷ ʚʦʜʠ ʯʝʨʝʟ çʙʽʦʧʣʘʪʦè 

ʚʣʽʪʢʫ ʩʪʘʥʦʚʠʪʴ ʚ ʩʝʨʝʜʥʴʦʤʫ t2 = 11 ʜʽʙ. 

ʇʽʜ ʯʘʩ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʶ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʩʘʤʦʦʯʠʱʝʥʥʷ ʦʟʝʨʘ ʏʘʡʢʘ, ʤʦʞʥʘ 

ʜʦʩʷʛʪʠ ʟʥʠʞʝʥʥʷ ʪʘʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʷʢ ʦʨʛʘʥʽʯʥʽ 

ʨʝʯʦʚʠʥʠ ï 60ï80%, ʙʽʦʛʝʥʥʽ ʨʝʯʦʚʠʥʠ ï 70ï98%, ʩʫʣʴʬʘʪʠ ï 36ï40%,  ʟʘʣʽʟʦ 

ï 14ï90% ʪʘ ʥʘʬʪʦʧʨʦʜʫʢʪʠ ï 80ï90 % (ʪʘʙʣ. 4.13). 

 

ʊʘʙʣʠʮʷ 4.13 - ʇʨʦʛʥʦʟʦʚʘʥʠʡ ʩʢʣʘʜ ʦʯʠʱʝʥʦʾ ʚʦʜʠ ʦʟʝʨʘ ʏʘʡʢʘ 

ˉ  

ʧ/ʧ  

ɻɼʂʨ.ʛ.  ɻɼʂʢ.ʧ.  ʅʘʡʤʝʥʫʚʘʥʥʷ  

ʢʦʤʧʦʥʝʥʪʽʚ,  

ʫ ʤʛ/ʜʤ3 

ɼʦ 

ʦʯʠʱʝʥ-

ʥʷ  

ʇʽʩʣʷ 

ʦʯʠʱʝʥʥʷ  

ɽʬʝʢʪ 

ʦʯʠʱʝʥʥʷ,

%  

1  50 15-30 ʍʉʂ  61,3 18,39 60-80 

2  9,1 10,2 ɸʟʦʪ ʥʽʪʨʘʪʥʠʡ  0,65 0,03 95-98 

3  0,024 1 ɸʟʦʪ ʥʽʪʨʠʪʥʠʡ  0, 034 0,004 95-98 

4  0,5 2 ɸʟʦʪ ʘʤʦʥʽʡʥʠʡ  0,83 0,17 70-90 

5  0,61 3,5 ʌʦʩʬʘʪʠ  2,1 0,84 ʜʦ 80 

6  100 500 ʉʫʣʴʬʘʪʠ  269 167 36-40 

7  0,1 0,3 ɿʘʣʽʟʦ  0,27 0,13 14-90 

8  0,05 0,3 ʅʘʬʪʦʧʨʦʜʫʢʪʠ  0,0938 0,023 80-90 

 

ɸʥʘʣʽʟ ʷʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʚʦʜ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʜʽʣʷʥʢʠ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʧʦʢʘʟʘʚ, ʱʦ ʦʩʥʦʚʥʠʤʠ ʟʘʙʨʫʜʥʶʶʯʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʻ: 

ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ, ʙʽʦʛʝʥʥʽ ʨʝʯʦʚʠʥʠ, ʩʫʣʴʬʘʪʠ ʪʘ ʚʘʞʢʽ ʤʝʪʘʣʠ.  

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ, ʱʦ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʨʦʣʴ ʦʟʝʨʘ 

ʏʘʡʢʘ ʫ ʧʦʣʽʧʰʝʥʥʽ ʷʢʦʩʪʽ ʚʦʜʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʩʪʦʢʫ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʥʝʟʥʘʯʥʘ. 
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ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʫʜʦʩʢʦʥʘʣʝʥʘ ʩʭʝʤʘ ʜʦʦʯʠʱʝʥʥʷ ʥʘ çʙʽʦʧʣʘʪʦè ʦʟʝʨʘ ʏʘʡʢʘ, 

ʱʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʧʨʠʨʦʜʥʠʡ ʙʽʦʮʝʥʦʟ.  

ʆʩʥʦʚʥʠʤ ʬʘʢʪʦʨʦʤ ʙʽʦʣʦʛʽʯʥʦʾ ʦʯʠʩʪʢʠ ʩʪʽʯʥʦʾ ʚʦʜʠ, ʱʦ ʧʦʩʪʫʧʘʻ ʜʦ 

ʦʟʝʨʘ ʏʘʡʢʘ, ʚ ʘʢʚʘʪʦʨʽʾ ʽʥʪʝʥʩʠʚʥʦʛʦ ʩʘʤʦʦʯʠʱʝʥʥʷ ʻ ʤʽʢʨʦʬʣʦʨʘ ʥʘ ɺɺʈ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʝʩʪʨʫʢʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʦʨʛʘʥʽʯʥʦʾ 

ʨʝʯʦʚʠʥʠ. ɼʦʜʘʪʢʦʚʠʤ ʬʘʢʪʦʨʦʤ ʦʯʠʱʝʥʥʷ ʻ ʬʽʣʴʪʨʘʮʽʡʥʘ ʟʜʘʪʥʽʩʪʴ 

ʟʦʦʮʝʥʦʟʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʽʥʪʝʥʩʠʚʥʝ ʟʤʝʥʰʝʥʥʷ ʟʘʚʠʩʣʠʭ ʦʨʛʘʥʽʯʥʠʭ 

ʨʝʯʦʚʠʥ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʩʧʦʩʽʙ ʜʦʦʯʠʱʝʥʥʷ ʥʝ ʚʠʤʘʛʘʻ 

ʟʥʘʯʥʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ, ʧʨʦʩʪʠʡ ʚ ʙʫʜʽʚʥʠʮʪʚʽ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ.  

ʇʽʜ ʯʘʩ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʶ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʩʘʤʦʦʯʠʱʝʥʥʷ ʦʟʝʨʘ ʏʘʡʢʠ, ʤʦʞʥʘ 

ʜʦʩʷʛʪʠ ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʪʘʢʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʷʢ ʦʨʛʘʥʽʯʥʽ 

ʨʝʯʦʚʠʥʠ ï 60-80%, ʙʽʦʛʝʥʥʽ ʨʝʯʦʚʠʥʠ ï 70ï98 %, ʩʫʣʴʬʘʪʠ ï 36ï40 %, ʟʘʣʽʟʦ 

ï 14ï90 % ʪʘ ʥʘʬʪʦʧʨʦʜʫʢʪʠ ï 80ï90  %. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʩʭʝʤʘ ʜʦʦʯʠʱʝʥʥʷ ʦʙ'ʻʜʥʘʥʦʛʦ ʩʪʦʢʫ ʥʘ çʙʽʦʧʣʘʪʦè 

ʦʟʝʨʘ ʏʘʡʢʠ, ʱʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʧʨʠʨʦʜʥʠʡ ʙʽʦʮʝʥʦʟ, ʜʦʟʚʦʣʠʪʴ ʜʦʩʷʛʪʠ 

ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ (ʤʛ/ʜʤ3): ʍʉʂ ï ʜʦ 18,39, 

ʘʟʦʪ ʥʽʪʨʘʪʥʠʡ ï ʜʦ 0,03, ʘʟʦʪ ʥʽʪʨʠʪʥʠʡ ï ʜʦ 0,004, ʘʟʦʪ ʘʤʦʥʽʡʥʠʡ ï ʜʦ 0,17, 

ʬʦʩʬʘʪʠ ï ʜʦ 0,84, ʩʫʣʴʬʘʪʠ ï ʜʦ 167,0, ʟʘʣʽʟʦ ï ʜʦ 0,13 ʪʘ ʥʘʬʪʦʧʨʦʜʫʢʪʠ ï 

ʜʦ 0,023. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʟʘʭʦʜʽʚ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʠʪʴ ʨʽʚʝʥʴ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʪʘ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʚ ʨʘʡʦʥʽ 

ʚʧʣʠʚʫ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ. 
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ɺʀʉʅʆɺʂʀ ɼʆ ʏɽʊɺɽʈʊʆɻʆ ʈʆɿɼɯʃʋ 

 

1. ɼʣʷ ʟʘʛʘʣʴʥʦʾ ʦʮʽʥʢʠ ʚʥʝʩʢʫ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ ʫ ʬʦʨʤʫʚʘʥʥʷ 

ʛʽʜʨʦʭʽʤʽʯʥʦʛʦ ʨʝʞʠʤʫ ʦʟʝʨ ʪʘ ʜʽʣʷʥʢʠ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʚʧʝʨʰʝ 

ʚʠʢʦʥʘʥʦ ʨʦʟʨʘʭʫʥʦʢ ʙʘʣʘʥʩʫ ʚ ʩʠʩʪʝʤʽ çʦʟʝʨʦ ʏʘʡʢʘ ï ʦʟʝʨʦ ʃʠʯʦʚʝ ï ʨʽʯʢʘ 

ʉ̔ ʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴè [124]. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ 

ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʙʽʣʴʰ ʤʘʩʰʪʘʙʥʠʭ ʽ ʩʢʣʘʜʥʠʭ ʚʦʜʥʦ-ʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʦʤʧʣʝʢʩʽʚ. ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʠʣʠ, ʱʦ ʚ ʦʟʝʨʽ ʏʘʡʢʘ ʥʝ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʚʥʦʮʽʥʥʦʛʦ ʩʘʤʦʦʯʠʱʝʥʥʷ ʚʦʜʠ ʦʩʢʽʣʴʢʠ ʦʙôʻʜʥʘʥʠʡ ʩʪʽʢ, ʱʦ 

ʥʘʜʭʦʜʠʪʴ ʦʙʚʽʜʥʠʤ ʢʘʥʘʣʦʤ ʟʦʣʦʚʽʜʚʘʣʫ, ʤʘʻ ʟʘʥʘʜʪʦ ʤʘʣʠʡ ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ 

ʚ ʦʟʝʨʽ ʜʣʷ ʧʦʚʥʦʛʦ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʟ ʧʨʠʨʦʜʥʠʤ ʩʪʦʢʦʤ ʽ ʙʽʦʣʦʛʽʯʥʦʛʦ 

ʩʘʤʦʦʯʠʱʝʥʥʷ [128]. 

2. ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʠʭ ʘʥʘʣʽʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ 

ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʶ ʚʧʣʠʚʫ ʦʟʝʨʘ ʏʘʡʢʘ ʥʘ ʷʢʽʩʪʴ ʚʦʜʠ ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʨʘʭʫʚʘʪʠ ʥʘʜʭʦʜʞʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʨʽʯʢʫ 

ʟʘ ʨʘʭʫʥʦʢ ʪʝʭʥʦʛʝʥʥʠʭ ʚʦʜ ʪʘ ʬʽʣʴʪʨʘʮʽʾ ʟ ʦʟʝʨʘ [133]. ɺʠʟʥʘʯʝʥʦ ʪʘ ʥʘʫʢʦʚʦ 

ʦʙˇʨʫʥʪʦʚʘʥʦ ʚʧʣʠʚ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʚʠʪʨʘʪ ʟ ʦʟʝʨʘ ʏʘʡʢʘ ʥʘ ʨʽʯʢʫ, ʷʢʽ 

ʥʘʜʭʦʜʷʪʴ ʟ ʧʦʪʦʢʦʤ ˇʨʫʥʪʦʚʠʭ ʚʦʜ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʬʽʣʴʪʨʘʮʽʷ ʟ ʦʟʝʨʘ ʏʘʡʢʘ 

ʚ ʨʦʟʨʘʭʦʚʘʥʽʡ ʢʽʣʴʢʦʩʪʽ ʥʝ ʚʠʢʣʠʯʝ ʧʨʦʙʣʝʤ ʟ ʛʽʜʨʦʣʦʛʽʯʥʠʤ ʨʝʞʠʤʦʤ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʽ ʭʽʤʽʯʥʠʤʠ ʩʢʣʘʜʦʤ ʨʽʯʢʦʚʠʭ ʚʦʜ. 

3. ʉʧʨʦʛʥʦʟʦʚʘʥʦ ʪʘ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʥʘʩʣʽʜʢʠ ʚʧʣʠʚʫ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʦʟʝʨʘ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʜʽʣʷʥʢʫ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ. ʇʨʦʛʥʦʟ ʟʤʽʥ ʷʢʦʩʪʽ ʚʦʜ ʦʟʝʨʘ ʏʘʡʢʘ, ʃʠʯʦʚʝ ʪʘ 

ʜʽʣʷʥʢʠ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ (ʩʤʪ. ɼʦʥʝʮʴ) ʜʦ 2025 ʨ. ʩʚʽʜʯʠʪʴ ʧʨʦ ʤʦʞʣʠʚʝ 

ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ ʚ ʦʟ. ʏʘʡʢʘ ʟʘ ʪʘʢʠʤʠ ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢ 

ʟʘʚʠʩʣʽ ʨʝʯʦʚʠʥʠ, ʥʽʪʨʘʪʠ, ʭʣʦʨʠʜʠ, ʙʽʦʣʦʛʽʯʥʝ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ ʪʘ ʟʘʣʽʟʦ, ʚ 

ʦʟ. ʃʠʯʦʚʝ ï ʟʘʚʠʩʣʽ ʨʝʯʦʚʠʥʠ ʪʘ ʘʟʦʪ ʘʤʦʥʽʡʥʠʡ, ʚ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ 

(ʩʤʪ. ɼʦʥʝʮʴ) ï ʭʽʤʽʯʥʝ ʪʘ ʙʽʦʣʦʛʽʯʥʝ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ, ʥʽʪʨʠʪʠ, ʘʟʦʪ 

ʘʤʦʥʽʡʥʠʡ ʪʘ ʬʦʩʬʘʪʠ [138]. 
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4. ʆʙˇʨʫʥʪʦʚʘʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʭʽʤʽʢʦ-

ʘʥʘʣʽʪʠʯʥʠʭ ʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʊɽʉ. 

ʇʨʦʧʦʥʫʻʪʴʩʷ ʫʜʦʩʢʦʥʘʣʠʪʠ ʩʠʩʪʝʤʫ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚʦʜʥʠʭ 

ʦʙôʻʢʪʽʚ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʝʥʝʨʛʦʦʙôʻʢʪʽʚ ʟʘ ʨʘʭʫʥʦʢ ʜʦʧʦʚʥʝʥʥʷ ʧʝʨʝʣʽʢʫ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʠʤʠ (ʬʽʪʦʧʣʘʥʢʪʦʥ, ʟʦʦʧʣʘʥʢʪʦʥ, ʟʦʦʙʝʥʪʦʩ) ʪʘ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ (ʟʘʛʘʣʴʥʝ ʤʽʢʨʦʙʥʝ ʯʠʩʣʦ, ʙʘʢʪʝʨʽʾ ʛʨʫʧʠ 

ʢʠʰʢʦʚʦʾ ʧʘʣʠʯʢʠ, ʢʦʣʽʬʘʛʠ, ʧʘʪʦʛʝʥʥʽ ʝʥʪʝʨʦʙʘʢʪʝʨʽʾ), ʱʦ ʜʦʟʚʦʣʠʪʴ 

ʢʦʤʧʣʝʢʩʥʦ ʦʮʽʥʠʪʠ ʾʭ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ [95]. 

5. ʊʝʦʨʝʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʪʘ ʨʦʟʨʦʙʣʝʥʦ ʟʘʭʦʜʠ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʧʨʠʷʪʣʠʚʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʦʟʝʨʘ ʏʘʡʢʘ ʽ ʟʘʧʦʙʽʛʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ [141]. 

ʋʜʦʩʢʦʥʘʣʝʥʦ ʪʝʭʥʦʣʦʛʽʯʥʫ ʩʭʝʤʫ ʜʦʦʯʠʱʝʥʥʷ ʦʙôʻʜʥʘʥʦʛʦ ʩʪʦʢʫ ʚ 

ʦʟʝʨʽ ʏʘʡʢʘ, ʱʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʢʦʤʧʣʝʢʩ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ ʪʘ ʧʨʠʨʦʜʥʠʭ 

ʙʽʦʮʝʥʦʟʽʚ, ʘ ʩʘʤʝ ʨʠʬʠ. 

ɿʘ ʧʨʦʛʥʦʟʥʠʤʠ ʦʮʽʥʢʘʤʠ ʮʝ ʜʦʟʚʦʣʠʪʴ ʜʦʩʷʛʪʠ ʟʥʠʞʝʥʥʷ ʚ ʦʟʝʨʽ ʏʘʡʢʘ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʪʘʢʠʭ ʷʢ ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ ï 60ï

80 %, ʙʽʦʛʝʥʥʽ ʨʝʯʦʚʠʥʠ ï 70ï98 %, ʩʫʣʴʬʘʪʠ ï 36ï40 %, ʟʘʣʽʟʦ ï 14ï90 % ʪʘ 

ʥʘʬʪʦʧʨʦʜʫʢʪʠ ï 80ï90 %. ɺʧʨʦʚʘʜʞʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʟʘʭʦʜʽʚ ʩʫʪʪʻʚʦ 

ʧʽʜʚʠʱʠʪʴ ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʪʘ 

ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʚ ʨʘʡʦʥʽ ʚʧʣʠʚʫ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ [144]. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʟʘʭʦʜʽʚ ʟʘʙʝʟʧʝʯʠʪʴ ʝʢʦʣʦʛʽʯʥʫ ʙʝʟʧʝʢʫ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ, ʰʣʷʭʦʤ ʟʘʧʦʙʽʛʘʥʥʷ ʾʾ ʟʘʙʨʫʜʥʝʥʥʷ 

ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʤʠ ʪʘ ʘʚʘʨʽʡʥʠʤʠ ʩʢʠʜʘʤʠ ʩʪʽʯʥʠʭ ʚʦʜ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ. 

ʆʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ ʧʨʘʮʷʭ [124, 128, 

133, 138, 141, 144]. 
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ɿɸɻɸʃʔʅɯ ɺʀʉʅʆɺʂʀ 

 

ɼʠʩʝʨʪʘʮʽʷ ʻ ʟʘʚʝʨʰʝʥʦʶ ʥʘʫʢʦʚʦʶ ʧʨʘʮʝʶ, ʫ ʷʢʽʡ ʨʦʟʚôʷʟʘʥʘ 

ʘʢʪʫʘʣʴʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʟʘʜʘʯʘ ʟ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ 

ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ  ɼʦʥʝʮʴ ʪʘ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ɿʤʽʾʚʩʴʢʦʾ 

ʊɽʉ ʥʘ ʦʩʥʦʚʽ ʨʝʛʫʣʷʮʽʾ ʧʨʦʮʝʩʽʚ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʝʨʪʘʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʜʝʨʞʘʥʦ ʪʘʢʽ ʥʘʫʢʦʚʽ ʪʘ 

ʧʨʘʢʪʠʯʥʽ ʨʝʟʫʣʴʪʘʪʠ: 

1. ɺʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ ʘʥʪʨʦʧʦʛʝʥʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʚ ʟʦʥʽ ʚʧʣʠʚʫ 

ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ, ʘ ʩʘʤʝ: ʚʠʢʠʜʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ, 

ʧʦʚʝʨʭʥʝʚʠʡ ʩʪʽʢ ʟ ʧʣʦʱʽ ʚʦʜʦʟʙʦʨʫ, ʨʦʟʚʘʥʪʘʞʝʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʷʢ 

ʥʘʩʣʽʜʦʢ ʟʨʦʰʝʥʥʷ ʧʦʣʽʚ ʽ ʙʫʜʽʚʥʠʮʪʚʘ ʜʦʨʽʛ, ʪʝʭʥʦʛʝʥʥʽ ˇʨʫʥʪʦʚʽ ʚʦʜʠ ʟ ʙʦʢʫ 

ʟʦʣʦʚʽʜʚʘʣʫ, ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʦʙʫʪʦʚʽ ʪʘ ʩʪʽʯʥʽ ʚʦʜʠ, ʧʝʨʝʣʠʚʥʽ ʚʦʜʠ, ʱʦ 

ʚʽʜʚʦʜʷʪʴʩʷ ʢʘʥʘʣʦʤ ʟʦʣʦʚʽʜʚʘʣʫ ʊɽʉ. 

2. ɼʦʩʣʽʜʞʝʥʦ ʛʽʜʨʦʭʽʤʽʯʥʠʡ ʽ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʠʡ ʨʝʞʠʤʠ ʦʟʝʨ 

ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʜʽʣʷʥʢʠ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ. ʆʩʥʦʚʥʠʤʠ 

ʟʘʙʨʫʜʥʶʶʯʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʫ ʚʦʜʘʭ ʦʟʝʨ 

ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʜʽʣʷʥʢʠ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ (ʚʽʜ ʩ. ʏʝʨʢʘʩʴʢʠʡ 

ɹʠʰʢʠʥ ʜʦ ʩʤʪ. ɼʦʥʝʮʴ) ʻ ʩʫʣʴʬʘʪʠ, ʥʽʪʨʠʪʠ, ʘʟʦʪ ʘʤʦʥʽʡʥʠʡ, ʬʦʩʬʘʪʠ ʪʘ 

ʚʘʞʢʽ ʤʝʪʘʣʠ.  

ɺʩʪʘʥʦʚʣʝʥʦ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʩʫʣʴʬʘʪʽʚ ʪʘ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʚ 

ʦʟ. ʏʘʡʢʘ ʧʽʜ ʚʧʣʠʚʦʤ ʩʪʦʢʽʚ ʟ ʦʟ. ʂʦʤʠʰʫʚʘʪʝ, ʟʦʣʦʚʽʜʚʘʣʫ, ʧʨʦʤʟʣʠʚʦʚʠʭ ʪʘ 

ʩʪʽʯʥʠʭ ʚʦʜ ɿʤʽʾʚʩʴʢʦʾ  ʊɽʉ ʪʘ ʩʤʪ. ʉʣʦʙʦʞʘʥʩʴʢʝ. ɸʥʘʣʽʟ ʚʧʣʠʚʫ ʚʠʢʠʜʽʚ 

ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʥʘ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʚʦʜʠ ʚ ʦʟ.  ʏʘʡʢʘ ʧʽʜʪʚʝʨʜʠʚ ʟʥʘʯʠʤʠʡ 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ (R ï 0,93) ʤʽʞ ʚʠʢʠʜʘʤʠ ʩʽʨʢʠ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ ʪʘ ʟʤʽʥʦʶ 

ʚʤʽʩʪʫ ʩʽʨʢʠ ʚ ʦʟʝʨʽ ʏʘʡʢʘ. ɺʩʪʘʥʦʚʣʝʥʦ ʚʧʣʠʚ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʛʽʜʨʦʭʽʤʽʯʥʦʛʦ ʨʝʞʠʤʫ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʟʘ ʪʘʢʠʤʠ 

ʛʽʜʨʦʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢ ʞʦʨʩʪʢʽʩʪʴ, ʭʣʦʨʠʜʠ ʪʘ ʥʽʪʨʘʪʠ. 
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ɺʠʟʥʘʯʝʥʦ ʨʦʣʴ ʙʽʦʪʠʯʥʠʭ ʪʘ ʘʙʽʦʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʤʘʩʠʚʽʚ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʚ ʟʦʥʽ ʜʽʾ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʦʙôʻʢʪʫ 

(ʊɽʉ) ʥʘ ʧʨʠʢʣʘʜʽ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʟʚôʷʟʦʢ ʟʤʽʥʠ ʙʽʦʪʠʯʥʠʭ ʫʛʨʫʧʫʚʘʥʴ ʬʽʪʦʧʣʘʥʢʪʦʥʫ ʪʘ 

ʛʽʜʨʦʭʽʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʟʝʨʘ ʏʘʡʢʘ. ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ 

ʟʥʘʯʠʤʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʙʽʦʤʘʩʦʶ ʬʽʪʦʧʣʘʥʢʪʦʥʫ ʪʘ ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʪʘʢʠʤʠ, ʷʢ ʥʽʪʨʘʪʥʠʡ ʘʟʦʪ, ʭʣʦʨʠʜʠ, ʭʽʤʽʯʥʝ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ ʪʘ ʟʘʣʽʟʦ 

(R=0,8), ʤʘʛʥʽʡ ʪʘ ʤʘʨʛʘʥʝʮʴ (R=0,7), ʘʟʦʪ ʘʤʦʥʽʡʥʠʡ (R=0,9).  

3. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʨʦʮʝʩʠ ʩʘʤʦʦʯʠʱʝʥʥʷ ʚ ʦʟʝʨʘʭ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ 

ʪʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʦʢ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ. ʇʨʠ ʦʮʽʥʶʚʘʥʥʽ ʩʘʥʽʪʘʨʥʦ-

ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʚʠʷʚʣʝʥʦ ʙʘʢʪʝʨʽʾ 

ʛʨʫʧʠ ʢʠʰʢʦʚʦʾ ʧʘʣʠʯʢʠ, ʢʽʣʴʢʽʩʪʴ ʷʢʠʭ ʧʝʨʝʚʠʱʫʻ ʥʦʨʤʘʪʠʚʥʽ ʚʠʤʦʛʠ: ʚ ʦʟ. 

ʃʠʯʦʚʝ ʚ 7,2 ʨʘʟʠ, ʚ ʦʟ.  ʏʘʡʢʘ ʚ 1,8 ʨʘʟʠ, ʚ ʦʟ.  ʂʦʤʠʰʫʚʘʪʝ ʚ 4,5 ʨʘʟʠ, ʚ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʚ 2,7 ʨʘʟʠ. ɼʦʩʣʽʜʞʝʥʦ ʨʦʣʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚ ʧʨʦʮʝʩʘʭ 

ʩʘʤʦʦʯʠʱʝʥʥʷ ʦʟʝʨʘ ʂʦʤʠʰʫʚʘʪʝ, ʏʘʡʢʘ, ʃʠʯʦʚʝ ʪʘ ʜʽʣʷʥʢʠ ʨ.  ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ (ʚʽʜ  ʩ.  ʏʝʨʢʘʩʴʢʠʡ ɹʠʰʢʠʥ ʜʦ ʩʤʪ. ɼʦʥʝʮʴ) ʟʘ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: 

ʟʘʛʘʣʴʥʝ ʤʽʢʨʦʙʥʝ ʯʠʩʣʦ, ʥʘʷʚʥʽʩʪʴ ʙʘʢʪʝʨʽʡ ʛʨʫʧʠ ʢʠʰʢʦʚʦʾ ʧʘʣʠʯʢʠ, 

ʢʦʣʽʬʘʛʠ, ʧʘʪʦʛʝʥʥʽ ʝʥʪʝʨʦʙʘʢʪʝʨʽʾ. ɺʩʪʘʥʦʚʣʝʥʦ ʩʝʟʦʥʥʫ ʜʠʥʘʤʽʢʫ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʮʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʾʭ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ. 

4. ʇʨʦʚʝʜʝʥʦ ʦʮʽʥʢʫ ʩʫʯʘʩʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ 

ʛʨʫʧʠ ʪʘ ʜʽʣʷʥʢʠ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ (ʚʽʜ ʩ.  ʏʝʨʢʘʩʴʢʠʡ ɹʠʰʢʠʥ ʜʦ 

ʩʤʪ. ɼʦʥʝʮʴ). ɺʠʢʦʥʘʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʪʘ ʩʫʯʘʩʥʦʛʦ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ. 

ɺʠ̫ʚʣʝʥʦ, ʱʦ ʩʧʨʠʷʪʣʠʚʘ ʝʢʦʣʦʛʽʯʥʘ ʩʠʪʫʘʮʽʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʦʟʝʨʘʭ 

ʉʫʭʠʡ ʃʠʤʘʥ, ʂʦʤʠʰʫʚʘʪʝ ʪʘ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ (ʩ. ʏʝʨʢʘʩʴʢʠʡ ɹʠʰʢʠʥ), 

ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ 3 ʢʘʪʝʛʦʨʽʾ II ʢʣʘʩʫ (ʜʦʙʨʽ, ʜʦʩʪʘʪʥʴʦ ʯʠʩʪʽ), ʘ ʥʘʡʛʽʨʰʘ ʚ 

ʦʟʝʨʽ ʉʚʽʪʣʠʯʥʝ, ʏʘʡʢʘ, ʃʠʯʦʚʝ ʪʘ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ (ʩʤʪ. ɼʦʥʝʮʴ), ʷʢʘ 

ʚʽʜʧʦʚʽʜʘʻ III ʢʣʘʩʫ (ʟʘʜʦʚʽʣʴʥʽ, ʟʘʙʨʫʜʥʝʥʽ), 4-5 ʢʘʪʝʛʦʨʽʾ (ʟʘʜʦʚʽʣʴʥʽ ï 

ʧʦʩʝʨʝʜʥʽ, ʩʣʘʙʢʦ ï ʧʦʤʽʨʥʦ ʟʘʙʨʫʜʥʝʥʽ).  
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5. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦʾ ʭʽʤʽʯʥʦʾ ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ çʦʟʝʨʦ 

ʏʘʡʢʘ ï ʦʟʝʨʦ ʃʠʯʦʚʝ ï ʨʽʯʢʘ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴè, ʨʦʟʨʦʙʣʝʥʦ ʧʽʜʭʽʜ, ʷʢʠʡ 

ʧʦʣʷʛʘʻ ʫ ʨʦʟʨʘʭʫʥʢʫ ʤʘʩʦʚʦʛʦ ʙʘʣʘʥʩʫ ʩʠʩʪʝʤʠ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʪʘ ʜʦʟʚʦʣʷʻ 

ʦʮʽʥʠʪʠ ʾʭ ʧʨʦʮʝʩʠ ʩʘʤʦʦʯʠʱʝʥʥʷ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʽʥʰʠʭ ʚʦʜʥʦ-ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʦʤʧʣʝʢʩʽʚ. 

6. ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʠʭ ʘʥʘʣʽʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ 

ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʶ ʚʧʣʠʚʫ ʦʟʝʨʘ ʏʘʡʢʘ ʥʘ ʷʢʽʩʪʴ ʚʦʜʠ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʚʨʘʭʫʚʘʪʠ ʥʘʜʭʦʜʞʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʜʦ ʚʦʜʥʦʛʦ 

ʦʙôʻʢʪʫ ʟʘ ʨʘʭʫʥʦʢ ʪʝʭʥʦʛʝʥʥʠʭ ʚʦʜ ʪʘ ʬʽʣʴʪʨʘʮʽʾ ʟ ʦʟʝʨʘ. ɺʠʟʥʘʯʝʥʦ ʪʘ 

ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʚʧʣʠʚ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʚʠʪʨʘʪ ʟ ʦʟʝʨʘ ʏʘʡʢʘ ʥʘ ʨʽʯʢʫ, ʷʢʽ 

ʥʘʜʭʦʜʷʪʴ ʟ ʧʦʪʦʢʦʤ ˇʨʫʥʪʦʚʠʭ ʚʦʜ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʬʽʣʴʪʨʘʮʽʷ ʟ ʦʟʝʨʘ 

ʏʘʡʢʘ ʚ ʨʦʟʨʘʭʦʚʘʥʽʡ ʢʽʣʴʢʦʩʪʽ ʥʝ ʚʠʢʣʠʯʝ ʧʨʦʙʣʝʤ ʟ ʛʽʜʨʦʣʦʛʽʯʥʠʤ ʨʝʞʠʤʦʤ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʽ ʭʽʤʽʯʥʠʤʠ ʩʢʣʘʜʦʤ ʨʽʯʢʦʚʠʭ ʚʦʜ. 

7. ʉʧʨʦʛʥʦʟʦʚʘʥʦ ʪʘ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʥʘʩʣʽʜʢʠ ʚʧʣʠʚʫ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʦʟʝʨʘ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʪʘ ʜʽʣʷʥʢʫ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ. ʇʨʦʛʥʦʟ ʟʤʽʥ ʷʢʦʩʪʽ ʚʦʜ ʦʟʝʨʘ ʏʘʡʢʘ, ʃʠʯʦʚʝ ʪʘ 

ʜʽʣʷʥʢʠ ʨ.  ʉʽʚʝʨʩʴʢʠʡ  ɼʦʥʝʮʴ (ʩʤʪ. ɼʦʥʝʮʴ) ʜʦ 2025 ʨ. ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʤʦʞʣʠʚʝ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ ʚ ʦʟ. ʏʘʡʢʘ ʟʘ ʪʘʢʠʤʠ ʭʽʤʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢ ʟʘʚʠʩʣʽ ʨʝʯʦʚʠʥʠ, ʥʽʪʨʘʪʠ, ʭʣʦʨʠʜʠ, ʙʽʦʣʦʛʽʯʥʝ ʩʧʦʞʠʚʘʥʥʷ 

ʢʠʩʥʶ ʪʘ ʟʘʣʽʟʦ, ʚ ʦʟ. ʃʠʯʦʚʝ ï ʟʘʚʠʩʣʽ ʨʝʯʦʚʠʥʠ ʪʘ ʘʟʦʪ ʘʤʦʥʽʡʥʠʡ, ʚ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ (ʩʤʪ. ɼʦʥʝʮʴ) ï ʭʽʤʽʯʥʝ ʪʘ ʙʽʦʣʦʛʽʯʥʝ ʩʧʦʞʠʚʘʥʥʷ 

ʢʠʩʥʶ, ʥʽʪʨʠʪʠ, ʘʟʦʪ ʘʤʦʥʽʡʥʠʡ ʪʘ ʬʦʩʬʘʪʠ. 

8. ʊʝʦʨʝʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʪʘ ʨʦʟʨʦʙʣʝʥʦ ʟʘʭʦʜʠ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʧʨʠʷʪʣʠʚʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʦʟʝʨʘ ʏʘʡʢʘ ʽ ʟʘʧʦʙʽʛʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ. 

ʋʜʦʩʢʦʥʘʣʝʥʦ ʪʝʭʥʦʣʦʛʽʯʥʫ ʩʭʝʤʫ ʜʦʦʯʠʱʝʥʥʷ ʦʙôʻʜʥʘʥʦʛʦ ʩʪʦʢʫ ʚ 

ʦʟʝʨʽ ʏʘʡʢʘ, ʱʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʢʦʤʧʣʝʢʩ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ ʪʘ 

ʧʨʠʨʦʜʥʠʭ ʙʽʦʮʝʥʦʟʽʚ, ʘ ʩʘʤʝ ʨʠʬʠ. 

ɿʘ ʧʨʦʛʥʦʟʥʠʤʠ ʦʮʽʥʢʘʤʠ ʮʝ ʜʦʟʚʦʣʠʪʴ ʜʦʩʷʛʪʠ ʟʥʠʞʝʥʥʷ ʚ ʦʟʝʨʽ ʏʘʡʢʘ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʪʘʢʠʭ ʷʢ ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ ï 60ï80 
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%, ʙʽʦʛʝʥʥʽ ʨʝʯʦʚʠʥʠ ï 70ï98 %, ʩʫʣʴʬʘʪʠ ï 36ï40 %, ʟʘʣʽʟʦ ï 14ï90 % ʪʘ 

ʥʘʬʪʦʧʨʦʜʫʢʪʠ ï 80ï90 %. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʟʘʭʦʜʽʚ ʟʘʙʝʟʧʝʯʠʪʴ ʝʢʦʣʦʛʽʯʥʫ ʙʝʟʧʝʢʫ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ, ʰʣʷʭʦʤ ʟʘʧʦʙʽʛʘʥʥʷ ʾʾ ʟʘʙʨʫʜʥʝʥʥʷ 

ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʤʠ ʪʘ ʘʚʘʨʽʡʥʠʤʠ ʩʢʠʜʘʤʠ ʩʪʽʯʥʠʭ ʚʦʜ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ. 

9. ʆʙˇʨʫʥʪʦʚʘʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʭʽʤʽʢʦ-

ʘʥʘʣʽʪʠʯʥʠʭ ʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʊɽʉ. 

ʇʨʦʧʦʥʫʻʪʴʩʷ ʫʜʦʩʢʦʥʘʣʠʪʠ ʩʠʩʪʝʤʫ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚʦʜʥʠʭ 

ʦʙôʻʢʪʽʚ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʝʥʝʨʛʦʦʙôʻʢʪʽʚ ʟʘ ʨʘʭʫʥʦʢ ʜʦʧʦʚʥʝʥʥʷ ʧʝʨʝʣʽʢʫ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʠʤʠ (ʬʽʪʦʧʣʘʥʢʪʦʥ, ʟʦʦʧʣʘʥʢʪʦʥ, ʟʦʦʙʝʥʪʦʩ) ʪʘ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ (ʟʘʛʘʣʴʥʝ ʤʽʢʨʦʙʥʝ ʯʠʩʣʦ, ʙʘʢʪʝʨʽʾ ʛʨʫʧʠ 

ʢʠʰʢʦʚʦʾ ʧʘʣʠʯʢʠ, ʢʦʣʽʬʘʛʠ, ʧʘʪʦʛʝʥʥʽ ʝʥʪʝʨʦʙʘʢʪʝʨʽʾ), ʱʦ ʜʦʟʚʦʣʠʪʴ 

ʢʦʤʧʣʝʢʩʥʦ ʦʮʽʥʠʪʠ ʾʭ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ. 
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ʚʽʜ ʚʤʽʩʪʫ ʟʘʣʽʟʘ 

 

 

 
ʈʠʩʫʥʦʢ ɹ.6 ï ʂʦʨʝʣʷʮʽʷ ʚʧʣʠʚʫ ʦʟʝʨʘ ʏʘʡʢʠ ʥʘ ʦʟʝʨʦ ʃʠʯʦʚʝ ʚ ʟʘʣʝʞʥʦʩʪʽ 
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ʈʠʩʫʥʦʢ ɹ.7 ï ʂʦʨʝʣʷʮʽʷ ʚʧʣʠʚʫ ʦʟʝʨʘ ʏʘʡʢʠ ʥʘ ʦʟʝʨʦ ʃʠʯʦʚʝ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʜ̔ ʚʤʽʩʪʫ ʩʫʣʴʬʘʪʽʚ 
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ʈʠʩʫʥʦʢ ɹ.9 ï ɺʧʣʠʚ ʦʟʝʨʘ ʃʠʯʦʚʝ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ ʨ.ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ (ʟʘ ʚʤʽʩʪʦʤ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ) 

 
 

 
ʈʠʩʫʥʦʢ ɹ.10 ï ɺʧʣʠʚ ʦʟʝʨʘ ʃʠʯʦʚʝ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ ʨ.ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ (ʟʘ ʚʤʽʩʪʦʤ ʥʽʪʨʘʪʽʚ) 
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ʈʠʩʫʥʦʢ ɹ.11 ï ɺʧʣʠʚ ʦʟʝʨʘ ʃʠʯʦʚʝ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ ʨ.ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ (ʟʘ ʚʤʽʩʪʦʤ ʥʽʪʨʠʪʽʚ ) 

 

 

 
ʈʠʩʫʥʦʢ ɹ.12 ï ɺʧʣʠʚ ʦʟʝʨʘ ʃʠʯʦʚʝ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ ʨ.ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ (ʟʘ ʞʦʨʩʪʢʽʩʪʶ) 
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ʈʠʩʫʥʦʢ ɹ.13 ï ɺʧʣʠʚ ʦʟʝʨʘ ʃʠʯʦʚʝ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ ʨ.ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ (ʟʘ ʣʫʞʥʽʩʪʶ) 
 

 

 
ʈʠʩʫʥʦʢ ɹ.14 ï ɺʧʣʠʚ ʦʟʝʨʘ ʃʠʯʦʚʝ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ ʨ.ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ (ʟʘ ʚʤʽʩʪʦʤ ʭʣʦʨʠʜʽʚ) 
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ɼʆɼɸʊʆʂ ɺ 

 

ʊʘʙʣʠʮʷ ɺ.1 ï ɺʠʜʦʚʠʡ ʩʢʣʘʜ ʬʽʪʦʧʣʘʥʢʪʦʥʫ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʪʘ 

ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʚ 2017ï2018 ʨʨ. 
 

ˉʟ/ʧ ʊʘʢʩʦʥʠ ʊʝʨʤʽʥ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ 

1 2 3 4 5 

  ʚʝʩʥʘ ʣʽʪʦ ʦʩʽʥʴ 

  ʉʠʥʴʦʟʝʣʝʥʽ + + + 

1 Aphanizomenon flos-aquae (L.) Ralfs + + + 

2 Gloeocapsa turgida (K¿tz.) Hollerb.   + + + 

3 Merismopedia glauca (Ehr.) N■g. + + + 

4 M. tenuissima Lemm. + + + 

5 Microcystis aeruginosa K¿tz. em. Elenk. + + + 

6 M. pulverea (Wood) Forti em. Elenk. + + + 

7 Oscillatoria agardii Gom. + + + 

8 O. limnetica Lemm. + + + 

9 O. planctonica Wolosz. + + + 

10 O. tenuis Ag. + + + 

11 Spirulina subtilissima K¿tz. + + + 

 ɼʠʥʦʬʽʪʦʚʽ + + + 

12 Peridinium cinctum Ehr. + + + 

 ʂʨʠʧʪʦʬʽʪʦʚʠʭ                      + + + 

13 Cryptomonas caudata Schiller + + + 

14 C. ovata Ehr. + + + 

 ɿʦʣʦʪʠʩʪʽ + + + 

15 Chrysococcus biporus Skuja + + + 

15 C. rufescens  Klebs + + + 

 ɾʦʚʪʦʟʝʣʝʥʽ + + + 

17 Ophiocytium capitatum Wolle + + + 

18 Trachychloron biconicum Pasch. + + + 

 ɼʽʘʪʦʤʦʚʽ + + + 

19 Achnanthes delicatula  (K¿tz.) Grun. + + + 

20 A. hauckiana Grun. + + + 

21 A. lanceolata f. ventricosa Hust. + + + 

22 Amphora ovalis K¿tz. + + + 

23 A. veneta K¿tz. + + + 

24 Cocconeis pediculus Ehr. + + + 

25 C. B132 + + + 

26 Cyclotella glomerata Bachmann + + + 

27 C. kuetzingiana Thw. + + + 

28 C. meneghiniana K¿tz. + + + 

29 Cymbella cistula (Hemp.) Grun.  + + + 
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.1 
1 2 3 4 5 

30 C. hustedtii Krasske  + + + 

31 C. pusilla Grun. + + + 

32 C. turgida (Greg.) Grun.  + + + 

33 Diatoma elongatum (Lyngb.) Ag. + + + 

34 G. augur Ehr.  + + 

35 G. constrictum var. capitatum (Ehr.) Cl.  + + 

36 G. olivaceum  (Lyngb.) K¿tz. + + + 

37 G. parvulum var. subellipticum Cl. + + + 

38 M. varians Ag. + + + 

39 Navicula crucicula (W. Sm.) Donk. + + + 

40 N. exigua (Greg.) O. M¿ll. + + + 

41 N. gregaria Donk. + + + 

42 N. hungarica var. capitata (Ehr.) Cl. + + + 

43 N. laterostrata Hust. + + + 

44 N. placentula f. lanceolata Grun. + + + 

45 N. pupula K¿tz. + + + 

46 N. radiosa K¿tz. + + + 

47 N. frustulum (K¿tz.) Grun. + + + 

48 N. hantzschiana Rabenh. + + + 

49 N. intermedia Hantzsch + + + 

50 N. kuetzingiana Hilse + + + 

51 N. linearis W. Sm. + + + 

52 N. palea (K¿tz.) W. Sm. + + + 

53 N. spectabilis (Ehr.) Ralfs + + + 

54 N. thermalis K¿tz. + + + 

55 N. thermalis var. minor Hilse + + + 

56 Rhoicosphaenia curvata (K¿tz.) Grun. + + + 

57 Stephanodiscus  hantzschii Grun. + + + 

58 Synedra tabulata (Ag.) K¿tz. + + + 

59 S. ulna var. danica (K¿tz.) Grun. + + + 

60 S. ulna var. oxyrhynchus (K¿tz.) V.H. + + + 

 ɽʚʛʣʝʥʦʚʽ + + + 

61 Euglena ornata Roll. + + + 

62 Trachelomonas granulosa Playf. + + + 

63 T. oblonga Lemm. + + + 

64 T. volvocina Ehr. + + + 

 ɿʝʣʝʥʽ + + + 

65 Carteria globosa Korsch. + + + 

66 C. klebsii France + + + 

67 Chlamydomonas sp. + + + 
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.1 
1 2 3 4 5 

68 Chlorococcum infusionum (Schr■nk) Menegh. + + + 

69 Closterium acutum (Lyngb.) Breb. + + + 

70 C. sphaericum Nªg. + + + 

71 Cosmarium punctulatum Breb. + + + 

72 Cosmoastrum orbiculare (Ralfs) Pal.-Mordv. + + + 

73 C. rectangulare Grun. + + + 

74 Crucigenia apiculata (Lemm.) Schmidle   + + + 

75 Didymocystis planctonica Korsch. + + + 

76 Hyaloraphidium contortum Pasch. et Korsch. + + + 

77 Ki rchneriella lunaris (Kirchn.) Mob. + + + 

78 Lagerheimia geneviensis Chod. + + + 

79 Monoraphidium arcuatum (Korsch.) Hind. + + + 

80 M. contortum (Thur.) Kom.-Legn. + + + 

81 M. irregulare (G. M. Smith) Kom.-Legn. + + + 

82 M. minutum (N■g.) Kom.-Legn. + + + 

83 M. tortile (W. et G.S. West) Kom.-Legn. + + + 

84 Oocystis borgei Snow + + + 

85 O. lacustris Chod. + + + 

86 Pediastrum boryanum (Turp.) Menegh. + + + 

87 P. duplex Meyen + + + 

88 P. tetras (Ehrenb.) Ralfs + + + 

89 Scenedesmus acutus Meyen + + + 

90 S. bicaudatus Deduss.  + + + 

91 S. costatus Schmidle  + + + 

92 S. denticulatus Lagerh.  + + + 

93 S. ellipticus Corda + + + 

94 S. magnus Meyen + + + 

95 S. obliquus (Turp.) K¿tz.  + + + 

96 S. quadricauda (Turp.) Breb. + + + 

97 Schroederia setigera (Schr◕d.) Lemm. + + + 

98 Sphaerocystis planctonica (Korsch.) Bourr. + + + 

99 Tetraedron triangulare Korsch. + + + 

100 Tetrastrum glabrum (Roll) Ahlstr. et Tiff. + + + 

101 T. staurogeniaforme (Schr◕d.) Lemm. + + + 

  ʈɸɿʆʄ 98 101 101 
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ʊʘʙʣʠʮʷ ɺ.2 ï ʂʽʣʴʢʽʩʪʴ ʚʠʜʽʚ, ʦʜʠʥʠʮʴ ʬʽʪʦʧʣʘʥʢʪʦʥʫ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʪʘ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ  
 

ɼʘʪʘ 

ʊʘʢʩʦʥʠ ʨ. ʉʽʚ. ɼʦʥʝʮʴ, 

ʩ. ʏʝʨʢʘʩʴʢʠʡ 

ɹʠʰʢʠʥ 

ʦʟ. ʂʦʤʠʰʫ-

ʚʘʪʝ 

ʦʟ. ʏʘʡʢʘ 

(ʦʙôʻʜʥʘʥʠʡ 

ʩʪʽʢ) 

ʦʟ. ʏʘʡʢʘ 

(ʥʘʩʦʩʥʘ 

ʩʪʘʥʮʽʷ) 

ʦʟ. ʃʠʯʦʚʝ ʨ. ʉʽʚ. ɼʦʥʝʮʴ, 

ʩʤʪ. ʏʝʨʚʦʥʠʡ 

ɼʦʥʝʮʴ 

ʆʩʽʥʴ 

2016 

Cyanophyta - ʉʠʥʴʦʟʝʣʝʥʽ  6  4 5 8 11 - 

Bacillariophyta - ɼʽʘʪʦʤʦʚʽ 23  37 34 15 23 - 

Chlorophyta - ɿʝʣʝʥʽ 20  10 11 14 17 - 

ʈɸɿʆʄ 58  66 57 53 60 - 

ɺʝʩʥʘ 

2017 

Cyanophyta - ʉʠʥʴʦʟʝʣʝʥʽ  3  6 7 6 10 1 

Bacillariophyta - ɼʽʘʪʦʤʦʚʽ 31  16 41 4 35 19 

Chlorophyta - ɿʝʣʝʥʽ 16  7 8 18 29 3 

ʈɸɿʆʄ 54  36 64 32 87 25 

ʃʽʪʦ  

2017 

Cyanophyta - ʉʠʥʴʦʟʝʣʝʥʽ  7  12 6 8 11 4 

Bacillariophyta - ɼʽʘʪʦʤʦʚʽ 30  28 32 13 34 9 

Chlorophyta - ɿʝʣʝʥʽ 17  18 6 9 15 10 

ʈɸɿʆʄ 63  69 51 38 62 29 

ʆʩʽʥʴ 

2017 

Cyanophyta - ʉʠʥʴʦʟʝʣʝʥʽ  6  6 4 9 11 3 

Bacillariophyta - ɼʽʘʪʦʤʦʚʽ 23  26 24 21 30 36 

Chlorophyta - ɿʝʣʝʥʽ 18 14 2 28 19 3 

ʈɸɿʆʄ 53 53 35 66 68 49 

ɺʝʩʥʘ 

2018 

Cyanophyta - ʉʠʥʴʦʟʝʣʝʥʽ  3 6 3 12 7 2 

Bacillariophyta - ɼʽʘʪʦʤʦʚʽ 19 19 31 15 17 5 

Chlorophyta - ɿʝʣʝʥʽ 14 9 6 32 39 7 

ʈɸɿʆʄ 44 45 45 73 74 19 

ʆʩʽʥʴ 

2018 

Cyanophyta - ʉʠʥʴʦʟʝʣʝʥʽ  4 8 9 9 10 5 

Bacillariophyta - ɼʽʘʪʦʤʦʚʽ 23 33 52 7 30 12 

Chlorophyta - ɿʝʣʝʥʽ 3 11 5 14 33 8 

ʈɸɿʆʄ 30 52 66 30 73 25 
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ʊʘʙʣʠʮʷ ɺ.3 ï ʏʠʩʝʣʴʥʽʩʪʴ (ʤʣʥ. ʢʣ/ʜʤ3) ʽ ʙʽʦʤʘʩʘ (ʤʛ/ʜʤ3) ʬʽʪʦʧʣʘʥʢʪʦʥʫ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʪʘ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ 

ʛʨʫʧʠ 

ɼʘʪʘ ʊʘʢʩʦʥʠ 

ʨ. ʉʽʚ. ɼʦʥʝʮʴ, 

ʩ. ʏʝʨʢʘʩʴʢʠʡ 

ɹʠʰʢʠʥ  

ʦʟ. ʂʦʤʠʰʫʚʘʪʝ 

 

ʦʟ. ʏʘʡʢʘ 

(ʦʙôʻʜʥʘʥʠʡ 

ʩʪʽʢ) 

ʦʟ. ʏʘʡʢʘ 

(ʥʘʩʦʩʥʘ 

ʩʪʘʥʮʽʷ) 

ʦʟ. ʃʠʯʦʚʝ 

 

ʨ. ʉʽʚ. ɼʦʥʝʮʴ, 

ʩʤʪ. ʏʝʨʚʦʥʠʡ 

ɼʦʥʝʮʴ 

 

ʏ ɹ ʏ ɹ ʏ ɹ ʏ ɹ ʏ ɹ ʏ ɹ 

 2 3 4 5 6 7 8 9 10 11 12 13 14 

ʆʩʽʥʴ 

2016 

ʉʠʥʴʦʟʝʣʝʥʽ 9,48 0,24 21,59 0,43 12,77 0,11 15,26 0,7 97,63 4,71 - - 

ɼʠʥʦʬʽʪʦʚʽ - - 0,036 0,29 - - 1,156 1,783 - - - - 

ʂʨʠʧʪʦʬʽʪʦʚʽ 0,017 0,03 0,24 0,243 - - 4,22 10,7 3,844 1,583 - - 

ɼʽʘʪʦʤʦʚʽ 1,97 0,059 2,12 1,29 1,074 0,67 2,51 0,945 5,07 1,82 1,97 0,59 

ɽʚʛʣʝʥʦʚʽ 0,076 0,157 0,547 3,37 0,024 0,044 0,077 0,29 0,16 0,15 0,076 0,157 

ɿʝʣʝʥʽ 1,012 0,22 1,35 0,55 0,444 0,092 5,44 3,23 10,66 1,98 1,012 0,22 

ʈɸɿʆʄ 13,38 1,29 27,32 6,28 15,87 1,03 29,28 17,68 121,01 10,42 13,38 1,29 

ɺʝʩʥʘ 

2017 

ʉʠʥʴʦʟʝʣʝʥʽ 11,28 0,219 5,88 0,196 9,58 0,553 5,39 0,24 13,32 0,613 0,07 0,002 

ɼʠʥʦʬʽʪʦʚʽ - -   0,008 0,009 0,011 0,027 0,007 0,054 - - 

ʂʨʠʧʪʦʬʽʪʦʚʽ 0,004 0,011 0,016 0,003 - - - - 0,144 0,16 0,003 0,022 

ɼʽʘʪʦʤʦʚʽ 0,65 0,519 0,17 0,106 1,59 1,54 0,65 0,53 1,275 0,923 0,126 0,092 

ɽʚʛʣʝʥʦʚʽ 0,009 0,078 0,008 0,002 0,09 0,36 0,049 0,254 0,223 0,504 0,004 0,002 

ɿʝʣʝʥʽ 0,58 0,112 0,573 0,257 0,47 0,082 0,935 0,52 1,92 0,58 0,23 0,008 

ʈɸɿʆʄ 13,61 1,01 6,97 0,752 13,35 2,64 7,26 1,59 18,4 2,93 0,433 0,126 

ʃʽʪʦ  

2017 

ʉʠʥʴʦʟʝʣʝʥʽ 2,98 0,127 13,74 0,75 17,79 0,275 695,2 124,1 474,23 93,02 9,3 0,142 

ɼʠʥʦʬʽʪʦʚʽ 0,004 0,038 0,054 0,306   0,102 0,206   0,005 0,043 

ʂʨʠʧʪʦʬʽʪʦʚʽ 0,027 0,001 0,009 0,044 0,03 0,005 0,017 0,002 0,017 0,071 0,08 0,004 

ɼʽʘʪʦʤʦʚʽ 0,69 0,716 1,89 2,04 0,595 0,388 11,03 2,227 6,15 4,73 0,16 0,199 

ɽʚʛʣʝʥʦʚʽ 0,031 0,045 0,205 0,485 0,045 0,018 0,067 0,108 0,034 0,025 0,009 0,004 

ɿʝʣʝʥʽ 0,96 0,208 2,42 0,518 0,42 0,058 1,213 0,252 1,735 1,61 0,84 0,093 

ʈɸɿʆʄ 5,35 1,18 19,62 4,28 22,47 0,99 712,1 127,3 482,17 99,46 11,53 0,55 
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.3 

 2 3 4 5 6 7 8 9 10 11 12 13 14 

ʆʩʽʥʴ  

2017 

ʉʠʥʦɹʟʝʣʝʥʽ 13,3 0,147 10,06 0,306 39,51 0,887 229,2 9,042 277,4 10,12 18,94 0,174 

ɼʠʥʦʬʽʪʦʚʽ - - 0,128 0,258 - - 0,162 0,387 0,056 0,335 0,005 0,012 

ʂʨʠʧʪʦʬʽʪʦʚʽ - - 0,056 0,189 - - 0,286 0,617 0,4 1,62 0,01 0,042 

ɼʽʘʪʦʤʦʚʽ 0,59 0,248 0,779 0,935 0,383 0,45 6,108 11,81 25,39 25,85 2,165 1,443 

ɽʚʛʣʝʥʦʚʽ 0,027 0,021 0,008 0,01 0,013 0,03 0,1 0,24 0,069 0,335 0,005 0,029 

ɿʝʣʝʥʽ 0,677 0,15 1,14 0,462 0,035 0,007 6,58 1,125 6,9 1,544 0,22 0,053 

ʈɸɿʆʄ 15,65 0,637 13,01 2,223 41,22 1,45 247,9 23,45 312,8 39,95 23,64 1,94 

ɺʝʩʥʘ  

2018 

ʉʠʥʴʦʟʝʣʝʥʽ 5,015 0,105 4,482 0,153 3,813 0,084 64,31 2,524 33,3 1,822 4,8 0,08 

ɼʠʥʦʬʽʪʦʚʽ 0,003 0,009 0,04 0,196 - - 0,208 0,87 0,066 0,183   

ʂʨʠʧʪʦʬʽʪʦʚʽ 0,014 0,002 0,024 0,025 0,014 0,005 0,338 1,307 0,003 0,013 0,01 0,014 

ɼʽʘʪʦʤʦʚʽ 0,338 0,18 0,367 0,185 1,58 1,397 3,494 1,425 2,092 0,873 0,2 0,097 

ɽʚʛʣʝʥʦʚʽ 0,031 0,068 0,017 0,051 0,018 0,014 0,053 0,178 0,05 0,154 0,006 0,002 

ɿʝʣʝʥʽ 0,484 0,084 0,257 0,045 0,303 0,039 5,354 0,95 10,17 2,154 0,123 0,028 

ʈɸɿʆʄ 6,84 0,52 5,548 0,686 6,624 1,6 78,73 7,54 2,092 0,873 5,57 0,265 

ʆʩʽʥʴ 

2018 

ʉʠʥʴʦʟʝʣʝʥʽ 4,456 0,201 34,9 4,87 56,01 1,107 371,43 72,66 558,8 16,22 9,254 0,185 

ɼʠʥʦʬʽʪʦʚʽ - - 3,46 6,97 - - 0,208 0,516 0,16 1,535 - - 

ʂʨʠʧʪʦʬʽʪʦʚʽ - - 1,73 4,28 0,615 0,079 0,236 0,514 2,58 0,182 0,016 0,002 

ɼʘ̔ʪʦʤʦʚʽ 0,593 0,385 4,136 2,345 6,7 3,574 6,35 1,04 6,613 5,205 0,39 0,155 

ɽʚʛʣʝʥʦʚʽ 0,085 0,047 0,114 0,53 0,57 0,863 0,065 0,22 0,161 0,83 0,007 0,107 

ɿʝʣʝʥʽ 1,91 0,207 2,09 0,667 2,265 0,28 2,336 0,533 162,01 31,62 1,513 0,186 

ʈɸɿʆʄ 7,044 0,210 46,430 19,660 66,160 5,903 380,62 75,483 730,32 55,592 11,18 0,635 
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ʊʘʙʣʠʮʷ ɺ.4 ï ɺʠʜʦʚʠʡ ʩʢʣʘʜ ʟʦʦʧʣʘʥʢʪʦʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʨ. ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ ʪʘ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʚ 2017ï2018 ʨʨ. 
 

 ̄

ʧ/ʧ 

ʊʘʢʩʦʥʠ* ʊʝʨʤʽʥ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ 

ʚʝʩʥʘ ʣʽʪʦ ʦʩʽʥʴ ʟʠʤʘ 

1 2 3 4 5 6 

 ʊʠʧ SARCOMASTIGOPHORA     

1 Arcella vulgaris Ehrenberg, 1830 + + + + 

2 Arcella dentate  0 + 0 0 

3 Centropyxis discoides Deflandre, 1929 0 + + + 

4 Centropyx aculeate Ehrenberg, 1840 0 0 + + 

5 ɸctinosphaericus eichhorni Ehrenberg, 1840 0 0 + 0 

 Tʠʧ CILIOPHORA     

6 Astylozoon faurei Kahl, 1935 0 0 + + 

7 Vorticella companula Ehrenberg, 1831 0 0 + + 

8 Vorticella microstoma Ehrenberg, 1830 0 0 0 + 

 ʊʠʧ ROTATORIA     

9 Asplanchna herricki de Guerne, 1888 0 0 0 + 

10 Brachionus angularis angularis Gosse, 1851 0 + + + 

11 B. calyciflorus calyciflorus Pallas, 1766 + 0 + 0 

12 B. calyciflorus anuraeiformis Brehm, 1885 0 0 + 0 

13 B. calyciflorus dorcas Gosse, 1851 0 0 + 0 

14 B. calyciflorus spinosus Wierzejski, 1891 + 0 + 0 

15 B. leudigii rotunda Rousselet, 1907 0 0 + 0 

16 B. quadridentatus quadridentatus Herman, 1783 + 0 0 0 

17 B. quadridentatus cluniorbicularis Scoricov, 1894 0 + + 0 

18 Euchlanis dilatata dilatata (Ehrenberg, 1832)+ 0 + +  0   

19 Keratella cochlearis tecta (Gosse, 1851) 0 0 + 0 

20 Keratella quadrata (Muller, 1786) + 0 + 0 

21 Lecana luna Muller, 1776 + 0 + 0 

22 Lecana lunaris (Ehrenberg, 1832) 0 + 0 0 

23 Lecana cornuta rotunda (Fadeev, 1927) 0 + 0 0 

24 Lecana infula Harring et Myers, 1926 0 + 0 0 

25 L. nana nana (Murray,1913) 0 + + 0 

26 L. bulla bulla (Go sse, 1832) 0 + + 0 

27 L. qudridentata (Ehrenberg, 1832) 0 + 0 0 

28 Mytilina mucronata mucronata (Muller, 1773) 0 + 0 0 

29 Polyarrthra dolichoptera dolichoptera Idelson, 

1925 

0 0 + 0 

30 Platyias quadricornis (Ehrenberg, 1832) 0 + 0 0 

31 Pleuroxus trigonellus O.F. Muller, 1785 0 0 0 + 

32 Trichotria tetractis pauperra (Ehrenberg, 1830) 0 + 0 0 

33 Rotatoria sp. + + 0 0 

 ʊʠʧ ARTHROPODA     

 CLADOCERA     

34 Alona affinus Leydig, 1860 + 0 0 0 

35 A. quadrangularis (O.F.Muller,1785) 0 + 0 0 

36 A.rectangula Sars, 1862 0 0 + 0 

37 Chydorus sphaericus (O.F.Muller,1785) + 0 0 0 

38 Diaphanosoma brachiurum (Lievin, 1848) jvn. 0 + 0 0 
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.4 

1 2 3 4 5 6 

39 Peracantha truncate (O.F.Muller,1785) + 0 0 0 

40 Rhynchjtalona rostrata (Koch, 1841 0 0 + 0 

41 Scapholeberis mucronata (O.F.Muller,1785) + 0 0 0 

42 Simocephalus vetulus (O. F. Muller, 1776) 0 0 + 0 

 COPEPODA 0 0 0 0 

43 Cyclops vicinus, Uljnine, 1875 0 + + 0 

44 Cʫclops strenuus Fischer, 1851 0 + + 0 

45 Harpacticʦidae sp. + 0 0 0 

46 Nauplii + + + + 

47 Copepoditii cyclopoda + + + + 

48 Copepoditii diaptomus + 0 0 0 

 ʈɸɿʆʄ 14 22 27 11 

 

 *ʂʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʣʠʚʘʣʦʩʷ ʚ ʰʠʨʦʢʠʭ ʤʝʞʘʭ ʚʽʜ 11 

ʚʦʩʝʥʠ ʜʦ 27 ʚ ʣʽʪʢʫ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʩʝʟʦʥʥʦʶ ʜʠʥʘʤʽʢʦʶ ʨʦʟʚʠʪʢʫ ʛʽʜʨʦʙʽʦʥʪʽʚ. 
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ʊʘʙʣʠʮʷ ɺ.5 ï ʏʠʩʝʣʴʥʽʩʪʴ ʪʘ ʙʽʦʤʘʩʘ ʦʩʥʦʚʥʠʭ ʟʦʦʧʣʘʥʢʪʦʥʥʠʭ  

ʫʛʨʫʧʦʚʘʥʴ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʪʘ ʦʟʝʨ ʃʠʤʘʥʩʴʢʦʾ ʛʨʫʧʠ (ʯʠʩʝʣʴʥʽʩʪʴ (ʏ), 

ʝʢʟ/ʤ3; ʙʽʦʤʘʩʘ (ɹ), ʤʛ/ʤ3). 
ʄʽʩʷʮʽ 

ʜʦʩʣʽ-

ʜʞʝʥʴ 

 

ʊʘʢʩʦʥʦʤ

ʽʯʥʽ 

ʛʨʫʧʠ 

 

ʇʦ

ʢʘ

ʟ-

ʥʠ

ʢʠ 

ʇʫʥʢʪʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ 

ʈ. ʉʽʚ. 

ɼʦʥʝʮʴ, 

ʩ. ɹʠʰʢ

ʠʥ 

ʈ. ʉʽʚ. 

ɼʦʥʝʮʴ, 

ʩʤʪ. ʏʝ

ʨʚʦʥʠʡ 

ɼʦʥʝʮʴ 

ʋʨʦʯ

ʠʱʝ 

ʉʫʭʠ

ʡ 

ʃʠʤʘ

ʥ 

ʆʟ. 

ʂʦʤʠʰ

ʫʚʘʪʝ 

ʆʟ. 

ʏʘʡʢʘ, 

ʦʙôʻʜʥ

ʘʥʠʡ 

ʩʪʽʢ 

ʆʟ. ʏʘ

ʡʢʘ, 

ʥʘʩʦʩ

ʥʘ ʩʪ. 

ʆʟ. ʃʠ

ʯʦʚʝ  

1 2 3 4 5 6 7 8 9 10 

ʆʩʽʥʴ 

2016 

Rotatoria ʏ 6800 0 13600 0 2170 58600 9000 

ɹ 39,1 0 36,97 0 7,8 7,68 54,8 

Cladocera ʏ 6000 0 7000 0 1470 1500 12000 

ɹ 186,1 0 127,2 0 29,2 31,1 424 

Copepoda ʏ 5600 0 14200 0 11130 2900 11100 

ɹ 138,5 0 254,8 0 35 62,8 238,9 

ʈɸɿʆʄ ʏ 18400 0 34800 0 4770 10000 32100 

ɹ 364 0 418,9

7 

0 72 101,6 717,6 

ɺʝʩʥʘ 

2017 

Sarcomast

igophora 

ʏ 0 100 0 0 500 0 800 

ɹ 0 0,76 0 0 0,38 0 0,61 

Rotatoria ʏ 500 100 0 0 500 0 4000 

ɹ 0,45 0,22 0 0 1,225 0 488,4 

Cladocera ʏ 0 300 0 0 500 0 1200 

ɹ 0 1,0 0 0 60,0 0 162,0 

Copepoda ʏ 750 300 0 0 6000 0 2000 

ɹ 5,55 0,22 0 0 4,49 0 16,88 

ʈɸɿʆʄ ʏ 1250 800 0 0 7500 0 8000 

ɹ 6,0 2,2 0 0 66,1 0 671,1 

ʃʽʪʦ 

2017 

Sarcomast

igophora 

ʏ 1818 600 1125 375 600 0 5000 

ɹ 1,36 0,45 0,51 0,2 0,45 0 3,8 

Rotatoria ʏ 1818 3600 125 0 2400 0 1200 

ɹ 1,593 3,28 0,113 0 0,54 0 1,4 

Cladocera ʏ 0 0 125 0 0 0 0 

ɹ 0 0 0,113 0 0 0 0 

Copepoda ʏ 104838 1600 1000 0 800 0 2600 

ɹ 721,14 9,76 6,1 0 1,72 0 11,28 

ʈɸɿʆʄ ʏ 108474 5800 2375 375 3800 0 8800 

ɹ 724,09 13,5 6,836 0,2 2,71 0 16,48 

 

 

 

Sarcomast

i-gophora 

ʏ 300 1200 750 1000 100 0 1200 

ɹ 0,228 0,85 2,273

5 

0,69 0,076 0 0,9 

Ciliophora ʏ 0 100 0 0 0 0 400 

ɹ 0 0,04 0 0 0 0 0,006 
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.5 

1 2 3 4 5 6 7 8 9 10 

 Rotatoria ʏ 300 100 3250 400 0 4000 7600 

ʆʩʽʥ ɹ

2017 

ɹ 0,27 0,8 4,105 0,28 0 19,2 16,52 

Cladocera ʏ 150 1000 250 100 0 0 0 

ɹ 3,0 7,0 51,25 29,0 0 0 0 

Copepoda ʏ 300 800 500 500 0 400 3200 

ɹ 2,085 15,2 2,9 5,42 0 5,2 24,32 

ʈɸɿʆʄ ʏ 1050 2300 4750 2000 100 4400 12400 

ɹ 5,583 2,38 60,53 35,4 0,076 24,4 41,75 

ɿʠʤʘ 

2017 

Sarcomastigophora ʏ 1200 0 300 0 1000 2800 300 

ɹ 0,776 0 0,126 0 0,76 1,12 0,16 

Ciliophora ʏ 400 0 0 0 0 13000 0 

ɹ 0,0056 0 0 0 0 0,182 0 

Rotatoria ʏ 0 0 0 0 1000 0 0 

ɹ 0 0 0 0 13,47 0 0 

Cladocera ʏ 200 0 0 0 0 0 0 

ɹ 4,0 0 0 0 0 0 0 

Copepoda ʏ 600 0 0 0 500 0 0 

ɹ 6,0 0 0 0 1,1 0 0 

ʈɸɿʆʄ ʏ 2400 0 300 0 2500 15800 300 

ɹ 11,336 0 0,126 0 15,33 1,302 0,16 

 

ɺʝʩʥʘ 

2018 

Sarcomasti-

gophora 

ʏ 0 500 1000 200 200 0 2400 

ɹ 0 0,335 0,76 0,152 0,152 0 4,34 

Rotatoria ʏ 0 0 750 0 200 100 0 

ɹ 0 0 1,7505 0 0,243 0,5 0 

Cladocera ʏ 0 0 1000 100 0 0 1600 

ɹ 0 0 15,0 1,8 0 0 259,0 

Copepoda ʏ 0 250 3500 2500 800 600 3400 

ɹ 0 0,9 11,9 19,3 2,6 2,16 15,32 

ʈɸɿʆʄ ʏ 0 750 6250 2800 1200 900 7600 

ɹ 0 1,24 29,41 21,252 2,995 2,812 278,81 

 

 

ʆʩʽʥʴ 

2018 

Sarcomasti-

gophora 

ʏ 400 100 400 0 200 400 700 

ɹ 0,0441 0,076 0,119 0 0,152 0,304 1,89 

Ciliophora ʏ 0 0 200 0 0 0 0 

ɹ 0 0 0,0028 0 0 0 0 

Rotatoria ʏ 0 200 0 0 200 200 800 

ɹ 0 4,0 0 0 0,083 4,0 4,29 

Cladocera ʏ 0 600 0 0 0 0 100 

ɹ 0 15,0 0 0 0 0 1,7 

Copepoda ʏ 400 600 0 0 300 200 0 

ɹ 1,44 4,44 0 0 1,44 2,0 0 

ʈɸɿʆʄ ʏ 800 1500 600 0 700 800 1600 

ɹ 1,48 23,516 0,12 0 1,675 6,50 7,88 
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ɼʆɼɸʊʆʂ ɻ 

ʇʈʆɻʅʆɿ ɺʄɯʉʊʋ ʍɯʄɯʏʅʀʍ ʈɽʏʆɺʀʅ ɺ ʆɿɽʈɸʍ ʃʀʄɸʅʉʔʂʆɰ 

ɻʈʋʇʀ (ʏɸʁʂʀ, ʃʀʏʆɺɽ) ʊɸ ʈ. ʉɯɺɽʈʉʔʂʀʁ ɼʆʅɽʎʔ (ʉʄʊ. ɼʆʅɽʎʔ) 

(ɺ ʄɽɾɸʍ ɿʄɯɰɺʉʔʂʆɻʆ ʈɸʁʆʅʋ) 

 

ʈ. ʉɯɺɽʈʉʔʂʀʁ ɼʆʅɽʎʔ (ʉʄʊ. ɼʆʅɽʎʔ) 

 

 
 

ʈʠʩʫʥʦʢ ɻ.1 ï ʇʨʦʛʥʦʟ ʚʤʽʩʪʫ ʟʘʚʠʩʣʠʭ ʨ-ʠʥ ʚ ʨ. ʉʽʚ. ɼʦʥʝʮʴ (ʩʤʪ. ɼʦʥʝʮʴ) 

 

 
 

ʈʠʩʫʥʦʢ ɻ.2 ï ʇʨʦʛʥʦʟ ʟʥʘʯʝʥʴ ɹʉʂ5 ʚ ʨ. ʉ̔ ʚ. ɼʦʥʝʮʴ (ʩʤʪ. ɼʦʥʝʮʴ) 

 
 

ʈʠʩʫʥʦʢ ɻ.3 ï ʇʨʦʛʥʦʟ ʟʥʘʯʝʥʴ ʍʉʂ ʚ ʨ. ʉʽʚ. ɼʦʥʝʮʴ (ʩʤʪ. ɼʦʥʝʮʴ) 
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ʈʠʩʫʥʦʢ ɻ.4 ï ʇʨʦʛʥʦʟ ʚʤʽʩʪʫ ʥʽʪʨʘʪʽʚ ʚ ʨ. ʉʽʚ. ɼʦʥʝʮʴ (ʩʤʪ. ɼʦʥʝʮʴ) 

 

 
 

ʈʠʩʫʥʦʢ ɻ.5 ï ʇʨʦʛʥʦʟ ʚʤʽʩʪʫ ʥʽʪʨʠʪʽʚ ʚ ʨ. ʉʽʚ. ɼʦʥʝʮʴ (ʩʤʪ. ɼʦʥʝʮʴ) 

 

 
 

ʈʠʩʫʥʦʢ ɻ.6 ï ʇʨʦʛʥʦʟ ʚʤʽʩʪʫ ʘʟʦʪʫ ʘʤʦʥʽʡʥʦʛʦ ʚ ʨ. ʉʽʚ. ɼʦʥʝʮʴ 

(ʩʤʪ. ɼʦʥʝʮʴ) 
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ʈʠʩʫʥʦʢ ɻ.7 ï ʇʨʦʛʥʦʟ ʚʤʽʩʪʫ ʦʨʪʦʬʦʩʬʘʪʽʚ ʚ ʨ. ʉʽʚ. ɼʦʥʝʮʴ (ʩʤʪ. ɼʦʥʝʮʴ) 

 

 
 

ʈʠʩʫʥʦʢ ɻ.8 ï ʇʨʦʛʥʦʟ ʚʤʽʩʪʫ ʟʘʣʽʟʘ ʟʘʛʘʣʴʥʦʛʦ ʚ ʨ. ʉʽʚ. ɼʦʥʝʮʴ (ʩʤʪ. ɼʦʥʝʮʴ) 

 

 
 

ʈʠʩʫʥʦʢ ɻ.9 ï ʇʨʦʛʥʦʟ ʚʤʽʩʪʫ ʩʫʣʴʬʘʪʽʚ ʚ ʨ. ʉʽʚ. ɼʦʥʝʮʴ (ʩʤʪ. ɼʦʥʝʮʴ) 
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ʈʠʩʫʥʦʢ ɻ.10 ï ʇʨʦʛʥʦʟ ʚʤʽʩʪʫ ʭʣʦʨʠʜʽʚ ʚ ʨ. ʉʽʚ. ɼʦʥʝʮʴ (ʩʤʪ. ɼʦʥʝʮʴ) 

 

 
 

ʈʠʩʫʥʦʢ ɻ.11 ï ʇʨʦʛʥʦʟ ʚʤʽʩʪʫ ʩʫʭʦʛʦ ʟʘʣʠʰʢʫ ʚ ʨ. ʉʽʚ. ɼʦʥʝʮʴ (ʩʤʪ. ɼʦʥʝʮʴ) 

 

 
 

ʈʠʩʫʥʦʢ ɻ.12 ï ʇʨʦʛʥʦʟ ʚʤʽʩʪʫ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʚ ʨ. ʉʽʚ. ɼʦʥʝʮʴ (ʩʤʪ. ɼʦʥʝʮʴ) 
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ʆɿɽʈʆ ʏɸʁʂɸ 

 

 
 

ʈʠʩʫʥʦʢ ɻ.13 ï ʇʨʦʛʥʦʟ ʚʤʽʩʪʫ ʟʘʚʠʩʣʠʭ ʨ-ʠʥ ʚ ʦʟ. ʏʘʡʢʘ 

 

 
 

ʈʠʩʫʥʦʢ ɻ.14 ï ʇʨʦʛʥʦʟ ʟʥʘʯʝʥʴ ɹʉʂ5 ʚ ʦʟ. ʏʘʡʢʘ 

 

 
 

ʈʠʩʫʥʦʢ ɻ.15 ï ʇʨʦʛʥʦʟ ʟʥʘʯʝʥʴ ʍʉʂ ʚ ʦʟ. ʏʘʡʢʘ 
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ʈʠʩʫʥʦʢ ɻ.16 ï ʇʨʦʛʥʦʟ ʚʤʽʩʪʫ ʥʽʪʨʠʪʽʚ ʚ ʦʟ. ʏʘʡʢʘ 

 

 
 

ʈʠʩʫʥʦʢ ɻ.17 ï ʇʨʦʛʥʦʟ ʚʤʽʩʪʫ ʘʟʦʪʫ ʘʤʦʥʽʡʥʦʛʦ ʚ ʦʟ. ʏʘʡʢʘ 

 

 
 

ʈʠʩʫʥʦʢ ɻ.18 ï ʇʨʦʛʥʦʟ ʚʤʽʩʪʫ ʦʨʪʦʬʦʩʬʘʪʽʚ ʚ ʦʟ. ʏʘʡʢʘ 

 



232 

 
 

ʈʠʩʫʥʦʢ ɻ.19 ï ʇʨʦʛʥʦʟ ʚʤʽʩʪʫ ʟʘʣʽʟʘ ʟʘʛʘʣʴʥʦʛʦ ʚ ʦʟ. ʏʘʡʢʘ 

 

 
 

ʈʠʩʫʥʦʢ ɻ.20 ï ʇʨʦʛʥʦʟ ʚʤʽʩʪʫ ʩʫʣʴʬʘʪʽʚ ʚ ʦʟ. ʏʘʡʢʘ 

 

 

 
 

ʈʠʩʫʥʦʢ ɻ.21 ï ʇʨʦʛʥʦʟ ʚʤʽʩʪʫ ʭʣʦʨʠʜʽʚ ʚ ʦʟ. ʏʘʡʢʘ 
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ʆɿɽʈʆ ʃʀʏʆɺɽ 

 

 
 

ʈʠʩʫʥʦʢ ɻ.22 ï ʇʨʦʛʥʦʟ ʚʤʽʩʪʫ ʟʘʚʠʩʣʠʭ ʨ-ʠʥ ʚ ʦʟ. ʏʘʡʢʘ 

 

 
 

ʈʠʩʫʥʦʢ ɻ.23 ï ʇʨʦʛʥʦʟ ʟʥʘʯʝʥʴ ɹʉʂ5 ʚ ʦʟ. ʃʠʯʦʚʝ 

 

 
 

ʈʠʩʫʥʦʢ ɻ.24 ï ʇʨʦʛʥʦʟ ʟʥʘʯʝʥʴ ʍʉʂ ʚ ʦʟ. ʃʠʯʦʚʝ 
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ʈʠʩʫʥʦʢ ɻ.25 ï ʇʨʦʛʥʦʟ ʚʤʽʩʪʫ ʥʽʪʨʘʪʽʚ ʚ ʦʟ. ʏʘʡʢʘ (ʩʤʪ. ɼʦʥʝʮʴ) 

 

 

 
 

ʈʠʩʫʥʦʢ ɻ.26 ï ʇʨʦʛʥʦʟ ʚʤʽʩʪʫ ʥʽʪʨʠʪʽʚ ʚ ʦʟ. ʃʠʯʦʚʝ 

 

 
 

ʈʠʩʫʥʦʢ ɻ.27 ï ʇʨʦʛʥʦʟ ʚʤʽʩʪʫ ʘʟʦʪʫ ʘʤʦʥʽʡʥʦʛʦ ʚ ʦʟ. ʃʠʯʦʚʝ 


