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ɸ.ʆ. ʂʦʨʥʫʩ, ɹ.ʄ. ʅʝʰʘʪʘʻʚ  

 

ɾʀʊʊʗ ɯ ʅɸʋʂʆɺɸ ɼɯʗʃʔʅɯʉʊʔ ɺ.ɼ. ʆɻɯɭɺʉʔʂʆɻʆ (1861ï1921) 

 
ʋ ʮʴʦʤʫ ʨʦʮʽ ʚʠʧʦʚʥʶʻʪʴʩʷ 155 ʨʦʢʽʚ ʟ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ɺʘʩʠʣʷ ɼʤʠʪʨʦʚʠʯʘ ʆʛʽʻʚʩʴʢʦ-

ʛʦ ï ʫʨʦʜʞʝʥʮʷ ʉʫʤʱʠʥʠ, ʚʠʜʘʪʥʦʛʦ ʚʽʪʯʠʟʥʷʥʦʛʦ ʣʽʩʽʚʥʠʢʘ ʟ ʰʠʨʦʢʠʤ ʢʨʫʛʦʟʦʨʦʤ ʛʝʦʛʨʘʬʘ 

ʪʘ ʛʝʦʙʦʪʘʥʽʢʘ, ʦʜʥʦʛʦ ʟ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʽʚ ʣʽʩʦʚʦ ʾʜʦʩʣʽʜʥʦʾ ʩʧʨʘʚʠ. ɺʠʩʚʽʪʣʝʥʦ ʞʠʪʪʚ̒ʠʡ 

ʽ ʥʘʫʢʦʚʠʡ ʰʣʷʭ ʚʯʝʥʦʛʦ. ʆʧʠʩʘʥʦ ʟʘʢʘʟʥʠʢ çɺʝʣʠʢʠʡ ʙʽʨè ʫ ʉʦʙʠʮʴʢʦʤʫ ʣʽʩʥʠʮʪʚʽ, ʜʝ ʟʨʦʩ-

ʪʘʶʪʴ ʣʽʩʦʚʽ ʢʫʣʴʪʫʨʠ ʩʦʩʥʠ, ʟʘʢʣʘʜʝʥʽ ʧʨʦʬ. ɺ.ɼ. ʆʛʽʻʚʩʴʢʠʤ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ɺ.ɼ. ʆʛʽʻʚʩʴʢʠʡ, ʣʽʩʦʚʽ ʢʫʣʴʪʫʨʠ, ʉʦʙʠʮʴʢʝ ʣʽʩʥʠʮʪʚʦ. 

ʅʘʨʦʜʠʚʩʷ ʤʘʡʙʫʪʥʽʡ ʚʯʝʥʠʡ 12 ʣʶʪʦʛʦ (30 ʩʽʯʥʷ ʟʘ ʩʪʘʨʠʤ ʩʪʠʣʝʤ) 1861 ʨ. 

ʫ ʧʦʚʽʪʦʚʦʤʫ ʤʽʩʪʽ ʂʨʦʣʝʚʝʮʴ ʪʦʛʦʯʘʩʥʦʾ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʛʫʙʝʨʥʽʾ ʫ ʜʚʦʨʷʥʩʴʢʽʡ 

ʩʽʤôʾ. ʁʦʛʦ ʙʘʪʴʢʠ ʤʘʣʠ ʜʨʫʞʥʽ ʩʪʦʩʫʥʢʠ ʟ ʊ.ɻ. ʐʝʚʯʝʥʢʦʤ, ʷʢʠʡ ʥʝʦʜʥʦʨʘʟʦʚʦ 

ʚʽʜʚʽʜʫʚʘʚ ʾʭʥʽʡ ʙʫʜʠʥʦʢ [2]. ɿʘʚʜʷʢʠ ʤʝʤʦʨʽʘʣʴʥʽʡ ʜʦʰʮʽ, ʷʢʘ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʝ-

ʨʝʙʫʚʘʥʥʷ ʪʫʪ ʊ.ɻ. ʐʝʚʯʝʥʢʘ, ʙʫʜʠʥʦʢ ʆʛʽʻʚʩʴʢʠʭ ʫ ʂʨʦʣʝʚʮʽ ʟʙʝʨʽʛʩʷ ʜʦ ʥʘʰʦ-

ʛʦ ʯʘʩʫ. 

ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʛʽʤʥʘʟʽʾ ɺʘʩʠʣʴ ɼʤʠʪʨʦʚʠʯ ʚʩʪʫʧʠʚ ʜʦ ʇʝʪʝʨʙʫʨʟʴʢʦʛʦ 

ʣʽʩʦʚʦʛʦ ʽʥʩʪʠʪʫʪʫ, ʷʢʠʡ ʟʘʢʽʥʯʠʚ 1886 ʨ. ʨʦʟʧʦʯʘʚʰʠ ʪʨʫʜʦʚʫ ʜʽʷʣʴʥʽʩʪʴ ʧʦʤʽ-

ʯʥʠʢʦʤ ʣʽʩʥʠʯʦʛʦ ʫ ʂʨʞʝʥʽʮʴʢʦʤʫ ʣʽʩʥʠʮʪʚʽ. ɿʘ ʜʚʘ ʨʦʢʠ ʡʦʛʦ ʙʫʣʦ ʧʝʨʝʚʝʜʝʥʦ 

ʜʦ 1-ʛʦ ʆʜʦʻʚʩʴʢʦʛʦ ʣʽʩʥʠʮʪʚʘ ʊʫʣʴʩʴʢʦʾ ʛʫʙʝʨʥʽʾ, ʜʝ ɺ.ɼ. ʆʛʽʻʚʩʴʢʠʡ ʪʘʢʦʞ 

ʧʦʯʘʚ ʚʠʢʣʘʜʘʪʠ ʫ ʤʽʩʮʝʚʽʡ ʣʽʩʦʚʽʡ ʰʢʦʣʽ (1888-1892). ʅʘ ʮʝʡ ʯʘʩ ʧʨʠʧʘʜʘʻ ʧʝ-

ʨʰʘ ʥʘʫʢʦʚʘ ʨʦʙʦʪʘ ʚʯʝʥʦʛʦ çʇʠʪʦʤʥʠʢ ʭʚʦʡʥʳʭ ʩʝʷʥʮʝʚ ʚ ʊʫʣʴʩʢʦʡ ʛʫʙʝʨʥʠʠè. 

ʋ ʩʝʨʧʥʽ 1892 ʨ. ɺ. ɼ. ʆʛʽʻʚʩʴʢʠʡ ʧʨʠʟʥʘʯʝʥʠʡ ʤʦʣʦʜʰʠʤ ʟʘʧʘʩʥʠʤ ʣʽʩʥʠ-

ʯʠʤ ʃʽʩʦʚʦʛʦ ʜʝʧʘʨʪʘʤʝʥʪʫ ʽ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘ 2 ʨʦʢʠ ʫ ʟʘʢʦʨʜʦʥʥʝ ʚʽʜʨʷʜʞʝʥʥʷ, 

ʧʽʩʣʷ ʧʦʚʝʨʥʝʥʥʷ ʟ ʷʢʦʛʦ ʚʽʥ ʥʘʧʠʩʘʚ ʨʷʜ ʩʪʘʪʝʡ ʧʨʦ ʦʨʛʘʥʽʟʘʮʽʶ ʣʽʩʦʚʦʾ ʥʘʫʢʦ-

ʚʦʾ ʨʦʙʦʪʠ ʚ ɸʚʩʪʨʽʾ, ɹʘʚʘʨʽʾ, ʇʨʫʩʽʾ, ʉʘʢʩʦʥʽʾ ʽ ʌʨʘʥʮʽʾ. ɺʠʚʯʝʥʥʷ ʟʘʨʫʙʽʞʥʦʛʦ 

ʜʦʩʚʽʜʫ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʚʠʟʥʘʯʠʣʦ ʡʦʛʦ ʥʘʩʪʫʧʥʫ ʥʘʫʢʦʚʫ i ʧʨʘʢʪʠʯʥʫ ʜʽʷʣʥɹʽʩʪʴ. 

ɿ 1895 ʧʦ 1909 ʨʽʢ ɺ.ɼ. ʆʛʽʻʚʩʴʢʠʡ, ʙʫʜʫʯʠ ʩʪʘʨʰʠʤ ʪʘʢʩʘʪʦʨʦʤ, ʦʯʦʣʚʁʘʚ 

ʆʩʦʙʣʠʚʫ ʪʘʢʩʘʮʽʡʥʫ ʧʘʨʪʽʶ. ɼʦ ʾʾ ʟʘʚʜʘʥʴ ʚʭʦʜʠʚ ʧʽʜʙʽʨ 60 ʦʧʦʨʥʠʭ ʧʫʥʢʪʽʚ ʪʘ 

ʟʘʢʣʘʜʢʘ ʧʦʩʪʽʡʥʠʭ ʧʨʦʙʥʠʭ ʧʣʦʱ ʟ ʧʨʦʚʝʜʝʥʥʷʤ ʥʘ ʥʠʭ ʜʦʩʣʽʜʽʚ ʽ ʩʧʦʩʪʝʨʝ-

ʞʝʥʴ. ʋʞʝ ʚ 1898 ʨ. ɺ.ɼ. ʆʛʽʻʚʩʴʢʠʤ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʦʝʢʪ ʦʨʛʘʥʽʟʘʮʽʾ ʤʝʨʝʞʽ 

ʣʽʩʦʚʠʭ ʜʦʩʣʽʜʥʠʭ ʩʪʘʥʮʽʡ ʽ ʧʨʦʛʨʘʤʘ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʦʩʥʦʚʥʠʤʠ ʥʘ-

ʧʨʷʤʢʘʤʠ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʋ ʮʽʡ ʧʨʦʛʨʘʤʽ ʛʦʣʦʚʥʠʤʠ ʙʫʣʠ ʧʠ-

ʪʘʥʥʷ ʣʽʩʦʚʦʛʦ ʥʘʩʽʥʥʠʮʪʚʘ, ʤʝʪʦʜʽʚ ʽ ʧʨʠʡʦʤʽʚ ʨʫʙʦʢ ʜʦʛʣʷʜʫ, ʭʦʜʫ ʨʦʩʪʫ ʥʘʩʘ-

ʜʞʝʥʴ, ʰʪʫʯʥʦʛʦ ʣʽʩʦʚʠʨʦʱʫʚʘʥʥʷ. ʅʘ ʢʦʞʥʽʡ ʜʦʩʣʽʜʥʽʡ ʩʪʘʥʮʽʾ ʚʽʥ ʧʨʦʧʦʥʫʚʘʚ 

ʩʪʚʦʨʠʪʠ ʤʝʪʝʦʨʦʣʦʛʽʯʥʫ ʩʪʘʥʮʽʶ, ʘ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʠʩʚʽʪʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʩʣʽʜʞʝʥʴ ï ʟʘʩʥʫʚʘʪʠ ʩʧʝʮʽʘʣʴʥʝ ʜʨʫʢʦʚʘʥʝ ʚʠʜʘʥʥʷ. ʋ 1909 ʨ. ɺ.ɼ. ʆʛʽʻʚʩʴ-

ʢʦʤʫ ʜʦʨʫʯʝʥʦ ʦʨʛʘʥʽʟʫʚʘʪʠ ʽ ʦʯʦʣʠʪʠ ʧʝʨʰʫ ʚ ʈʦʩʽʾ ʢʦʥʪʨʦʣʴʥʫ ʩʪʘʥʮʽʶ ʣʽʩʦ-
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ʚʦʛʦ ʥʘʩʽʥʥʷ. ʎʷ ʩʪʘʥʮʽʷ ʧʽʜʧʦʨʷʜʢʦʚʫʚʘʣʘʩʷ ʃʽʩʦʚʦʤʫ ʜʝʧʘʨʪʘʤʝʥʪʫ ʽ ʨʦʟʤʽʫɦ-

ʚʘʣʘʩʷ ʚ ʙʫʜʽʚʣʽ ʃʽʩʦʚʦʛʦ ʽʥʩʪʠʪʫʪʫ. ʋ ʪʦʤʫ ʞ ʨʦʮʽ ʚʽʥ ʙʫʚ ʫʜʦʩʪʦʻʥʠʡ ʟʚʘʥʥʷ 

ʨʝʚʽʟʦʨʘ ʣʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷ ʽ ʟʥʦʚʫ ʥʘʧʨʘʚʣʝʥʠʡ ʫ ʟʘʢʦʨʜʦʥʥʝ ʚʽʜʨʷʜʞʝʥʥʷ ʟ 

ʤʝʪʦʶ ʦʟʥʘʡʦʤʣʝʥʥʷ ʽʟ ʟʘʢʦʨʜʦʥʥʠʤ ʜʦʩʚʽʜʦʤ ʣʽʩʦʚʦʾ ʥʘʩʽʥʥʻʚʦʾ ʩʧʨʘʚʠ. ʋ ʞʦ-

ʚʪʥʽ-ʣʠʩʪʦʧʘʜʽ 1909 ʨ. ɺʘʩʠʣʴ ɼʤʠʪʨʦʚʠʯ ʚʽʜʚʽʜʘʚ ʢʦʥʪʨʦʣʴʥʽ ʩʪʘʥʮʽʾ ʣʽʩʦʚʦʛʦ 

ʥʘʩʽʥʥʷ ʚ ɽʙʝʨʩʚʘʣʴʜʽ, ʂʦʧʝʥʛʘʛʝʥʽ, ɻʘʤʙʫʨʟʽ, ʎʶʨʽʭʫ ʪʘ ɺʽʜʥʽ. ʊʘʤ ʞʝ ʟʘʤʦʚʠʚ 

ʜʝʷʢʝ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘʢʦʾ ʩʪʘʥʮʽʾ ʚʜʦʤʘ.  

ʋ 1910 ʨ. ɺ.ɼ. ʆʛʽʻʚʩʴʢʠʡ ʩʪʘʚ ʢʝʨʽʚʥʠʢʦʤ ʮʽʻʾ ʩʪʘʥʮʽʾ. ɼʦ ʯʝʨʚʥʷ 1910 ʨ. 

ʪʫʜʠ ʥʘʜʽʡʰʣʦ 899 ʟʨʘʟʢʽʚ ʣʽʩʦʚʦʛʦ ʥʘʩʽʥʥʷ ʽʟ 541 ʣʽʩʥʠʮʪʚʘ, ʟʽʙʨʘʥʠʭ ʚʽʜʧʦʚʽʜ-

ʥʦ ʜʦ ʩʧʝʮʽʘʣʴʥʦʾ ʽʥʩʪʨʫʢʮʽʾ. ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʽʚ ʥʘʜʩʠʣʘʣʠʩʷ ʥʘ ʤʽʩʮʷ, ʘ ʣʽʩʽʚ-

ʥʠʢʘʤ ʧʦʷʩʥʶʚʘʣʠʩʷ ʚʚʝʜʝʥʽ ʚʯʝʥʠʤ ʥʦʚʽ ʧʦʥʷʪʪʷ, ʩʝʨʝʜ ʷʢʠʭ çʝʥʝʨʛʽʷ ʧʨʦʨʦ-

ʱʫʚʘʥʥʷè, çʯʠʩʪʦʪʘ ʥʘʩʽʥʥʷè, çʚʘʛʘ 1000 ʰʪʫʢè ʪʘ ʽʥʰʽ, ʧʦʚôʷʟʘʥʽ ʟ ʽʤôʷʤ ɺ.ɼ. 

ʆʛʽʻʚʩʴʢʦʛʦ, ʫʚʽʡʰʣʠ ʚ ʫʩʽ ʧʽʜʨʫʯʥʠʢʠ ʟ ʣʽʩʦʚʦʾ ʩʧʨʘʚʠ. ɺʩʴʦʛʦ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʜʦʩʣʽʜʽʚ ʫʯʝʥʠʡ ʦʧʫʙʣʽʢʫʚʘʚ 60 ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ. 

ɼʠʚʫʻ ʰʠʨʦʪʘ ʧʠʪʘʥʴ, ʷʢʠʤʠ ʟʘʡʤʘʚʩʷ ɺ. ɼ. ʆʛʽʻʚʩʴʢʠʡ: ʧʣʦʜʦʥʦʰʝʥʥʷ ʩʦ-

ʩʥʠ; ʧʽʜʛʦʪʦʚʢʘ ʧʣʦʱʽ ʜʣʷ ʧʨʠʨʦʜʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ; ʩʧʦʩʦʙʠ ʨʫʙʦʢ; ʜʦʛʣʷʜʠ ʟʘ 

ʣʽʩʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ; ʰʢʽʜʥʠʢʠ ʢʫʣʴʪʫʨ ʽ ʟʘʭʦʜʠ ʙʦʨʦʪʴʙʠ ʟ ʥʠʤʠ; ʤʝʪʦʜʠʢʘ 

ʦʙʣʽʢʫ ʢʫʣʴʪʫʨ; ʢʦʥʪʨʦʣʴ ʟʘ ʷʢʽʩʪʶ ʥʘʩʽʥʥʷ; ʚʧʣʠʚ ʧʦʭʦʜʞʝʥʥʷ ʥʘʩʽʥʥʷ ʥʘ ʨʽʩʪ 

ʥʘʩʘʜʞʝʥʴ; ʩʧʦʩʦʙʠ ʧʽʜʩʦʯʫʚʘʥʥʷ [1]. Tʨʝʙʘ ʚʽʜʟʥʘʯʠʪʠ i ʡʦʛʦ ʯʠʩʣʝʥʥʽ ʨʦʙʦʪʠ ʟ 

ʦʨʛʘʥʽʟʘʮʽʾ ʣʽʩʦʚʦʾ ʜʦʩʣʽʜʥʦʾ ʩʧʨʘʚʠ. ʂʨʽʤ ʪʦʛʦ, ɺ.ɼ. ʆʛʽʻʚʩʴʢʠʡ ʧʦʨʷʜ ʟ ɻ.ʌ. 

ʄʦʨʦʟʦʚʠʤ, ɻ.ʄ. ɺʠʩʦʮʴʢʠʤ, ʂ.ʂ. ɻʝʜʨʦʡʮʝʤ ʽ ɼ.ɯ. ʊʦʚʩʪʦʣʽʩʦʤ ʚʭʦʜʠʚ ʜʦ 

ʩʢʣʘʜʫ ʇʦʩʪʽʡʥʦʾ ʣʽʩʦʚʦʾ ʢʦʤʽʩʽʾ ʟ ʣʽʩʦʚʦʾ ʩʧʨʘʚʠ ʧʨʠ ʃʽʩʦʚʦʤʫ ʜʝʧʘʨʪʘʤʝʥʪʽ. 

ʆʩʦʙʣʠʚʦʶ ʟʘʩʣʫʛʦʶ ɺ.ɼ. ʆʛʽʻʚʩʴʢʦʛʦ ʫ ʛʘʣʫʟʽ ʧʨʘʢʪʠʯʥʦʾ ʣʽʩʦʢʫʣʴʪʫʨʥʦʾ 

ʩʧʨʘʚʠ ʩʪʘʚ ʥʦʚʠʡ ʩʧʦʩʽʙ ʚʠʨʦʱʫʚʘʥʥʷ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ ʜʫʙʘ ʥʘ ʚʽʜʢʨʠʪʠʭ ʤʩ̔-

ʮʷʭ ï ʛʫʩʪʦʾ ʢʫʣʴʪʫʨʠ ʤʽʩʮʷʤʠ. ɻʦʣʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ ʦʩʪʘʥʥʴʦʛʦ ʘʚʪʦʨ ʚʚʘʞʘʚ 

ʧʦʩʪʫʧʦʚʠʡ ʭʽʜ ʧʨʠʨʦʜʥʦʛʦ ʚʽʜʙʦʨʫ ʟ ʚʠʞʠʚʘʥʥʷʤ ʥʘʡʢʨʘʱʠʭ, ʩʪʽʡʢʠʭ ʝʢʟʝʤʧ-

ʣʷʨʽʚ. ʇʨʠ ʛʫʩʪʠʭ ʧʦʩʘʜʢʘʭ ʫ ʚʠʛʣʷʜʽ ʙʽʦʛʨʫʧ ʜʫʙʢʠ ʜʦʙʨʝ ʟʘʭʠʱʘʣʠʩʷ ʚʽʜ ʟʘʤʦ-

ʨʦʟʢʽʚ ʪʘ ʽʥʰʠʭ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʯʠʥʥʠʢʽʚ. ʋ ʧʝʨʰʽ 2 ʨʦʢʠ, ʜʦ ʟʤʠʢʘʥʥʷ ʜʫʙʢʽʚ, ʫ 

ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʥʘ ʤʘʡʜʘʥʯʠʢʘʭ ʥʘʚʽʪʴ ʥʝ ʧʦʪʨʽʙʥʦ ʙʫʣʦ ʜʦʛʣʷʜʘʪʠ ʟʘ ˇʨʫʥ-

ʪʦʤ, ʫ ʚʽʮʽ 10-15 ʨʦʢʽʚ ʜʫʙʢʠ ʨʦʟʨʽʜʞʫʚʘʣʠʩʷ ʽʟ ʟʘʣʠʰʝʥʥʷʤ ʣʠʰʝ ʧôʷʪʠ ʢʨʘʱʠʭ. 

ɿ ʥʠʭ ʧʨʠʙʣʠʟʥʦ ʟʘ 10 ʨʦʢʽʚ ʟʘʣʠʰʘʚʩʷ ʪʽʣʴʢʠ ʦʜʠʥ, ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʠʡ ʝʢʟʝʤʧ-

ʣʷʨ, ʘ ʽʥʰʽ ʚʠʨʫʙʫʚʘʣʠʩʷ. ʈʦʟʨʦʙʣʝʥʠʡ ɺ.ɼ. ʆʛʽʻʚʩʴʢʠʤ ʩʧʦʩʽʙ ʛʫʩʪʦʾ ʢʫʣʴʪʫʨʠ 

ʤʽʩʮʷʤʠ ʟʘʨʘʟ ʚʠʟʥʘʥʠʡ ʢʣʘʩʠʯʥʠʤ [1].  

ɺ.ɼ. ʆʛʽʻʚʩʴʢʠʡ ʦʨʛʘʥʽʟʦʚʫʚʘʚ ʽ ʧʨʦʚʦʜʠʚ ʚʝʣʠʢʽ ʨʦʙʦʪʠ ʟ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ 

ʧʦʭʦʜʞʝʥʥʷ ʥʘʩʽʥʥʷ ʥʘ ʨʽʩʪ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ. ʋ 1910-1916 ʨʨ. ʥʠʤ ʟʘʧʨʦʝʢʪʦʚʘ-

ʥʘ ʽ ʩʪʚʦʨʝʥʘ ʤʝʨʝʞʘ ʛʝʦʛʨʘʬʽʯʥʠʭ ʢʫʣʴʪʫʨ ʩʦʩʥʠ ʚ 21 ʧʫʥʢʪʽ ʻʚʨʦʧʝʡʩʴʢʦʾ ʯʘʩ-

ʪʠʥʠ ʈʦʩʽʾ ʫ ʪ.ʯ. ʽ ʫ ʉʦʙʠʮʴʢʦʤʫ (ʥʠʥʽ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ) ʣʽʩʥʠʮʪʚʽ ʏʝʨʥʽʛʽʚʩʴʢʦʾ 
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ʛʫʙʝʨʥʽʾ, ʜʝ ɺ.ɼ. ʆʛʽʻʚʩʴʢʠʡ ʟʘʢʣʘʚ 253 ʩʝʨʽʾ ʜʦʚʛʦʣʽʪʥʽʭ ʜʦʩʣʽʜʽʚ. ʈʦʙʦʪʘ ʟʚʦ-

ʜʠʣʘʩʷ ʜʦ ʟʘʢʣʘʜʢʠ ʧʦʩʪʽʡʥʠʭ ʽ ʪʠʤʯʘʩʦʚʠʭ ʧʨʦʙʥʠʭ ʧʣʦʱ ʪʘ ʟʜʽʡʩʥʝʥʥʷ ʥʘʫʢʦ-

ʚʦ-ʜʦʩʣʽʜʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʇʨʦʙʥʽ ʧʣʦʱʽ ʦʩʪʦʚʧʣʶʚʘʣʠʩʷ, ʥʫʤʝʨʫʚʘʣʠʩʷ ʪʘ ʦʛʦʨʦ-

ʜʞʫʚʘʣʠʩʷ ʞʝʨʜʷʥʦʶ ʦʛʦʨʦʞʝʶ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʠ ʧʨʦʚʦʜʠʣʠʩʷ ʽʟ ʰʝ-

ʩʪʠʢʨʘʪʥʠʤ ʧʦʚʪʦʨʶʚʘʥʥʷʤ, ʢʦʞʥʘ ʦʙʣʽʢʦʚʘ ʦʜʠʥʠʮʷ (ʧʦʩʽʚʥʝ ʤʽʩʮʝ) ʤʘʣʘ ʩʚʽʡ 

ʥʦʤʝʨ. ʇʦ ʢʦʞʥʦʤʫ ʜʦʩʣʽʜʫ ʽ ʧʨʦʙʥʽʡ ʧʣʦʱʽ ʚʝʣʘʩʷ ʩʚʦʷ ʜʦʢʫʤʝʥʪʘʮʽʷ, ʟʘʚʦʜʠ-

ʣʘʩʷ ʦʢʨʝʤʘ ʩʧʨʘʚʘ ʽ ʚʽʜʧʦʚʽʜʥʠʡ ʧʣʘʥ. ʆʯʦʣʶʶʯʠ ʦʩʦʙʣʠʚʫ ʪʘʢʩʘʮʽʡʥʫ ʧʘʨʪʽʶ, 

ɺ.ɼ. ʆʛʽʻʚʩʴʢʠʡ ʦʪʨʠʤʘʚ ʙʘʟʫ ʜʣʷ ʟʠʤʦʚʦʾ (ʢʘʤʝʨʘʣʴʥʦʾ) ʨʦʙʦʪʠ ʥʘ ʩʚʦʾʡ ʙʘʪʴʢʽ-

ʚʱʠʥʽ ï ʩʧʦʯʘʪʢʫ ʫ ʂʨʦʣʝʚʮʽ, ʘ ʧʦʪʽʤ ʫ ʂʠʻʚʽ. 

ʋ 1912-1918 ʨʨ. ɺʘʩʠʣʴ ɼʤʠʪʨʦʚʠʯ ʟʘʚʽʜʫʚʘʚ ʢʘʬʝʜʨʦʶ ʫ ʃʽʩʦʚʦʤʫ ʽʥʩʪʠ-

ʪʫʪʽ, ʜʝ 14 ʣʶʪʦʛʦ 1916 ʨ. ʟʘʭʠʩʪʠʚ ʜʠʩʝʨʪʘʮʽʶ ʥʘ ʪʝʤʫ ñʆ ʞʠʟʥʠ ʭʨʫʱʘò. ʆʜ-

ʥʦʯʘʩʥʦ ʚʽʥ ʚʽʚ ʚʝʣʠʢʽ ʨʦʙʦʪʠ ʥʘ ʩʚʦʾʭ ʧʨʦʙʥʠʭ ʧʣʦʱʘʭ ʫ ʨʷʜʽ ʣʽʩʥʠʮʪʚ ʽ ʧʨʦʜʦ-

ʚʞʫʚʘʚ ʟʘʚʽʜʫʚʘʪʠ ʢʦʥʪʨʦʣʴʥʦʶ ʥʘʩʽʥʥʻʚʦʶ ʩʪʘʥʮʽʻʶ. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʦʩʪʘʥ-

ʥʴʦʾ, ʪʦ ʚʦʥʘ ʙʫʣʘ ʯʫʜʦʚʦ ʦʙʣʘʜʥʘʥʘ ʥʘ ʢʦʰʪʠ ʃʽʩʦʚʦʛʦ ʜʝʧʘʨʪʘʤʝʥʪʫ, ʪʫʪ ʟʜʽʡ-

ʩʥʶʚʘʚʩʷ ʥʝ ʪʽʣʴʢʠ ʢʦʥʪʨʦʣʴ ʟʘ ʷʢʽʩʪʶ ʥʘʩʽʥʥʷ, ʘʣʝ ʽ ʢʦʦʨʜʠʥʘʮʽʷ ʥʘʫʢʦʚʦʾ ʨʦ-

ʙʦʪʠ (ʚʠʚʯʝʥʥʷ ʧʨʠʯʠʥ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʨʦʩʪʘʥʥʷ ʽ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ, ʟʘ-

ʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʤʘʪʩʪʘʪʠʩʪʠʢʠ ʧʨʠ ʦʙʨʦʙʮʽ ʣʽʩʽʚʥʠʯʠʭ ʤʘʪʝʨʽʘʣʽʚ). 

ɼʝʷʢʽ ʦʙôʻʢʪʠ ʛʝʦʛʨʘʬʽʯʥʠʭ ʧʦʩʘʜʦʢ ʟʙʝ-

ʨʝʛʣʠʩʷ ʜʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ ʽ ʤʘʶʪʴ ʚʝʣʠʢʝ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ, ʫ ʪ.ʯ. ʷʢ ʛʝʥʝ-

ʪʠʯʥʽ ʨʝʟʝʨʚʘʪʠ. ʉʝʨʝʜ ʥʠʭ ï ʜʽʣʷʥʢʘ ʫ ʐʦʩʪ-

ʢʠʥʩʴʢʦʤʫ ʨʘʡʦʥʽ, ʜʝ ʟʙʝʨʽʛʘʶʪʴʩʷ ʛʝʦ-

ʛʨʘʬʽʯʥʽ ʢʫʣʴʪʫʨʠ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ. ʊʫʪ, ʧʦ-

ʯʠʥʘʶʯʠ ʟ 1897 p., ɺ.ɼ. ʆʛʽʻʚʩʴʢʠʡ ʧʨʦʚʦʜʠʚ 

ʩʚʦʾ ʨʦʙʦʪʠ ʟ ʣʽʩʦʚʦʾ ʩʧʨʘʚʠ. ʎʝʡ ʩʚʦʻʨʽʜʥʠʡ 

ʤʫʟʝʡ ʩʦʩʝʥ ʩʪʘʚ ʮʝʥʪʨʦʤ ʩʪʚʦʨʝʥʦʛʦ ʪʫʪ ʥʘ ʧʣʦʱʽ 1231 ʛʘ ʣʽʩʦʚʦʛʦ ʟʘʢʘʟʥʠʢʘ 

ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ "ɺʝʣʠʢʠʡ ʙʽʨ". ʁʦʛʦ ʪʝʨʠʪʦʨʽʷ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ 

ʙʦʨʦʚʽʡ ʪʝʨʘʩʽ ɼʝʩʥʠ ʥʝʧʦʜʘʣʽʢ ʩ. ʉʦʙʠʯʘ. ʇʨʦʪʷʛʦʤ 1912-1916 pp. ʙʫʣʦ ʟʘʢʣʘ-

ʜʝʥʦ 49 ʧʦʩʪʽʡʥʠʭ ʧʨʦʙʥʠʭ ʧʣʦʱ, ʥʘ ʷʢʠʭ ʙʫʣʦ ʚʠʩʘʜʞʝʥʦ ʧʦʥʘʜ 200 ʛʝʦ-

ʛʨʘʬʽʯʥʠʭ ʚʘʨʽʘʥʪʽʚ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ. ʇʫʥʢʪʠ ʟʘʛʦʪʽʚʣʽ ʥʘʩʽʥʥʷ ʥʘ ʧʽʚʥʽʯ ʩʷʛʘʣʠ 

ɺʦʣʦʛʜʠ, ʥʘ ʟʘʭʽʜ ï ʇʦʣʴʱʽ, ʥʘ ʩʭʽʜ ï ɸʢʤʦʣʠ. ʊʫʪ ʧʦʻʜʥʘʣʠʩʴ ʩʦʩʥʠ ʪʘʤʙʦʚʩʴ-

ʢʘ ʪʘ ʚʦʣʠʥʩʴʢʘ, ʯʝʨʥʽʛʽʚʩʴʢʘ ʪʘ ʦʨʣʦʚʩʴʢʘ. ɭ ʩʦʩʥʠ ʟ ʇʨʠʙʘʣʪʠʢʠ ï ʢʫʨʣʷʥʜʩʴʢʘ 

ʪʘ ʽʥʰʽ. ʎʽ ʢʫʣʴʪʫʨʠ ʧʨʠʚʝʨʪʘʣʠ ʫʚʘʛʫ ʙʘʛʘʪʴʦʭ ʚʯʝʥʠʭ ʣʽʩʦʟʥʘʚʮʽʚ, ʷʢʽ ʧʽʟʥʽʰʝ 

ʟʘʢʣʘʜʘʣʠ ʪʫʪ ʽ ʩʚʦʾ ʜʦʩʣʽʜʠ. 

ʇʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʪʫʪ ʩʬʦʨʤʫʚʘʚʩʷ ʣʽʩʦʚʠʡ ʢʦʤʧʣʝʢʩ ʟ ʥʘʙʦʨʦʤ 

ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʪʘ ʚʠʜʽʚ ʨʦʩʣʠʥ, ʧʨʠʪʘʤʘʥʥʠʭ ʩʦʩʥʦʚʠʤ ʣʽʩʘʤ ʇʦʣʽʩʩʷ. 

ʅʘ ʚʠʨʽʚʥʷʥʠʭ ʜʽʣʷʥʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʢʦʤʧʣʝʢʩ ʩʦʩʥʦʚʠʭ ʣʽʩʽʚ ʟʣʘʢʦʚʦ-



ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ ʉʫʤɼʇʋ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ  
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ʟʝʣʝʥʦʤʦʭʦʚʠʭ ʟ ʬʨʘʛʤʝʥʪʘʤʠ ʦʨʣʷʢʦʚʠʭ ʩʦʩʥʦʚʠʭ ʣʽʩʽʚ. ʅʘ ʙʽʣʴʰ ʟʚʦʣʦʞʝʥʠʭ 

ʟʥʠʞʝʥʠʭ ʜʽʣʷʥʢʘʭ ʨʦʟʤʽʱʫʶʪʴʩʷ ʩʦʩʥʦʚʽ ʣʽʩʠ ʯʦʨʥʠʮʝʚʽ. ɺ ʜʝʨʝʚʦʩʪʘʥʽ 

ʤʽʩʮʷʤʠ ʟʥʘʯʥʦʶ ʻ ʜʦʤʽʰʢʘ ʙʝʨʝʟʠ, ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ, ʢʣʝʥʘ ʛʦʩʪʨʦʣʠʩʪʦʛʦ, ʧʦ-

ʜʝʢʫʜʠ ʣʠʧʠ. ɺ ʨʦʟʨʽʜʞʝʥʦʤʫ ʷʨʫʩʽ ʧʽʜʣʽʩʢʫ ʪʫʪ ʤʦʞʥʘ ʟʫʩʪʨʽʪʠ ʙʨʫʩʣʠʥʫ ʙʦ-

ʨʦʜʘʚʯʘʩʪʫ, ʣʽʱʠʥʫ, ʫ ʚʦʣʦʛʽʰʠʭ ʤʽʩʮʷʭ ï ʢʨʫʰʠʥʫ ʣʘʤʢʫ. 

ʋ ʬʣʦʨʽ ʮʠʭ ʩʦʩʥʦʚʠʭ ʣʽʩʽʚ ʧʦʻʜʥʫʶʪʴʩʷ ʙʦʨʝʘʣʴʥʽ ʪʘ ʥʝʤʦʨʘʣʴʥʽ ʚʠʜʠ. 

ʉʝʨʝʜ ʧʝʨʰʠʭ ʟʚʠʯʘʡʥʠʤʠ ʻ ʯʦʨʥʠʮʷ, ʙʨʫʩʥʠʮʷ, ʢʦʩʪʷʥʠʮʷ, ʨʦʟʩʽʷʥʦ ʟʨʦʩʪʘʻ 

ʦʨʠʪʣʽʷ ʦʜʥʦʙʦʢʘ. ʄʘʡʞʝ ʩʢʨʽʟʴ ʤʦʞʥʘ ʟʫʩʪʨʽʪʠ ʧʘʧʦʨʦʪʽ: ʦʨʣʷʢ, ʱʠʪʥʠʢ ʯʦ-

ʣʦʚʽʯʠʡ, ʱʠʪʥʠʢ ʰʘʨʪʨʩʴʢʠʡ. ɿʨʦʩʪʘʶʪʴ ʪʫʪ ʽ ʨʦʩʣʠʥʠ ʙʘʛʘʪʰʠʭ ˇʨʫʥʪʽʚ ï 

ʩʫʧʫʪʥʠʢʠ ʜʫʙʘ ʜʟʚʦʥʠʢʠ ʧʝʨʩʠʢʦʣʠʩʪʽ, ʙʫʢʚʠʮʷ ʣʽʢʘʨʩʴʢʘ, ʩʝʨʧʽʡ ʬʘʨʙʫʚʘʣʴ-

ʥʠʡ, ʦʩʦʢʠ ʧʘʣʴʯʘʩʪʘ ʪʘ ʛʽʨʩʴʢʘ. ɿʥʘʯʥʝ ʧʦʰʠʨʝʥʥʷ ʫ ʤʘʩʠʚʽ ʤʘʻ ʮʽʥʥʘ ʣʽʢʘʨʩʴʢʘ 

ʨʦʩʣʠʥʘ ï ʧʝʨʩʪʘʯ ʙʽʣʠʡ. ɿ ʥʘʩʪʘʥʥʷʤ ʪʝʧʣʠʭ ʚʝʩʥʷʥʠʭ ʜʥʽʚ ʤʠʣʫʶʪʴ ʦʢʦ ʚʝʣʠʢʽ 

ʷʩʢʨʘʚʽ ʢʚʽʪʠ ʩʦʥʫ ʰʠʨʦʢʦʣʠʩʪʦʛʦ. ʅʘ ʯʝʩʪʴ ʟʘʩʥʦʚʥʠʢʘ ï ʧʨʦʬ. ɺ. ʆʛʽʻʚʩʴʢʦʛʦ 

ʙʫʣʘ ʚʠʨʦʱʝʥʘ ʩʦʩʥʘ-ʚʝʣʝʪʝʥʴ, ʷʢʘ ʻ ʱʝ ʦʜʥʽʻʶ ʧʘʤô̫ ʪʢʦʶ ʟʘʢʘʟʥʠʢʘ. 

ɺʽʜ 1918 ʨ. ʽ ʜʦ ʩʚʦʻʾ ʩʤʝʨʪʽ ɺ.ɼ. 

ʆʛʽʻʚʩʴʢʠʡ ʧʨʘʮʶʚʘʚ ʫ ʂʠʾʚʩʴʢʦʤʫ 

ʩʽʣɹʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʽʥʩʪʠʪʫʪʽ, ʜʝ 

ʟʘʚʽʜʫʚʘʚ ʢʘʬʝʜʨʦʶ, ʙʫʚ ʯʣʝʥʦʤ ʩʽʣʴ-

ʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʯʝʥʦʛʦ ʢʦʤʽʪʝʪʫ 

ʋʢʨʘʾʥʠ, ʦʙʨʦʙʣʷʚ ʨʝʟʫʣʴʪʘʪʠ ʽ ʚʽʚ ʥʦ-

ʚʽ ʨʦʙʦʪʠ ʥʘ ʜʦʩʣʽʜʥʠʭ ʦʙôʻʢʪʘʭ ʉʦʙʠ-

ʮʴʢʦʛʦ ʪʘ ʽʥʰʠʭ ʣʽʩʥʠʮʪʚ. ʇʦʤʝʨ ɺ.ɼ. 

ʆʛʽʻʚʩʴʢʠʡ 1 ʯʝʨʚʥʷ 1921 ʨ., ʟʘʣʠʰʠ-

ʚʰʠ ʧʽʩʣʷ ʩʝʙʝ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʥʝʟʘ-

ʚʝʨʰʝʥʠʭ ʜʦʩʣʜ̔ʞʝʥʴ. ɼʦ 100-ʨʽʯʯʷ ʚʽʜ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ, ʫ 1961 ʨʦʮʽ, ʚ ɼʦʚʛʦʤʫ 

ʙʦʨʫ ʉʦʙʠʮʢɹʦʛʦ ʣʽʩʥʠʮʪʚʘ ʩʝʨʝʜ 50-ʨʽʯʥʠʭ ʜʦʩʣʽʜʥʠʭ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ ɺʘʩʠʣʶ 

ɼʤʠʪʨʦʚʠʯʫ ʆʛʽʻʚʩʴʢʦʤʫ ʙʫʚ ʚʩʪʘʥʦʚʣʝʥʠʡ ʧʘʤôʷʪʥʠʢ-ʦʙʝʣʽʩʢ. 

ʃʽʪʝʨʘʪʫʨʘ 
1. ʄʝʨʟʣʝʥʢʦ ʂ. ɺʘʩʠʣʠʡ ɼʤʠʪʨʠʝʚʠʯ ʆʛʠʝʚʩʢʠʡ (1861ï1921) // ʋʩʪʦʡʯʠʚʦʝ ʣʝʩʦʧʦʣʴʟʦʚʘ-

ʥʠʝ. ï 2011. ï ˉ 4 (29). ï ʉ.47-48. 2. Cʦʨʦʢʠʥʘ ʃ.ʌ. ɺʠʜʘʪʥʠʡ ʚʯʝʥʠʡ-ʣʽʩʽʚʥʠʢ (ʜʦ 150-ʨʽʯʯʷ 

ʚʽʜ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ɺ.ɼ. ʆʛʽʻʚʩʴʢʦʛʦ) // ʉʫʤʩʴʢʠʡ ʽʩʪʦʨʠʢʦ-ʘʨʭʽʚʥʠʡ ʞʫʨʥʘʣ. ï 2011. ï 

ˉXɯɯ-ʍɯɯɯ. ï ʉ. 107-111. 

Summary 
A.O. Kornus, B.M. Neshataev. Life and Scientific Activity  of V.D. Ogievskii (1861-1921). 

This year marks 155 years since the birth of Vasily Dmitrievich Ogievskii - born in Sumy 

region, outstanding national forester with a broad outlook of geographer and geobotanist, one of 

the founders of the forest experimental work. The life and scientific way of the scientist are covered. 

Described reserve "Great Pinery" in Sobich forestry, where are forest pine trees plantations, 

planted by prof. V.D. Ogievskii. 

Keywords: V.D. Ogievskii, forest plantations, forestry Sobich. 
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ɯ. ɻɽʆɽʂʆʃʆɻɯʗ ʊɸ ʌɯɿʀʏʅɸ ɻɽʆɻʈɸʌɯʗ 

 

ʋɼʂ 911.9:581.9:528.7 

ɭ.ɸ. ɯʚʘʥʦʚ, ɯ.ʇ. ʂʦʚʘʣʴʯʫʢ, ʄ.ʁ. ʎʘʡʪʣʝʨ 

 

ʆʎɯʅʖɺɸʅʅʗ ʇʆʊɽʅʎɯɸʃʋ ʈɽʂʋʃʔʊʀɺɸʎɯɰ ɯ ʌɯʊʆʄɽʃɯʆʈɸʎɯɰ 

ɺɯɼɺɸʃɯɺ ɺɸʊ çɹʆʈʀʉʃɸɺʉʔʂʀʁ ʆɿʆʂɽʈʀʊè 
 

ʈʦʟʛʣʷʥʫʪʦ ʽʩʪʦʨʽʶ ʦʩʚʦʻʥʥʷ ʧʦʢʣʘʜʽʚ ɹʦʨʠʩʣʘʚʩʴʢʦʛʦ ʦʟʦʢʝʨʠʪʦʚʦʛʦ ʨʦʜʦʚʠʱʘ. ɼʣʷ 

ʚʠʚʯʝʥʥʷ ʩʧʝʢʪʨʫ ʣʘʥʜʰʘʬʪʥʦ-ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʟʘʢʣʘʜʝʥʦ ʤʦʜʝʣʴʥʫ ʜʽʣʷʥʢʫ ʚ ʤʝʞʘʭ 

ʛʽʨʥʠʯʦʛʦ ʚʽʜʚʦʜʫ ʦʟʦʢʝʨʠʪʦʚʦʾ ʢʦʧʘʣʴʥʽ ʽ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʤ. ɹʦʨʠʩʣʘʚ. ʇʨʦʚʝʜʝʥʦ ʦʮʽ-

ʥʶʚʘʥʥʷ ʩʪʫʧʝʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʽ ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʠʨʦʜʥʦ-ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʩʠʩ-

ʪʝʤ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʣʘʥʜʰʘʬʪʥʫ ʩʪʨʫʢʪʫʨʫ ʤʦʜʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʥʘ ʨʽʚʥʽ ʣʘʥʜʰʘʬʪʥʠʭ ʧʽʜʫ-

ʨʦʯʠʱ ʪʘ ʩʢʣʘʜʝʥʦ ʣʘʥʜʰʘʬʪʥʫ ʢʘʨʪʫ ʫ ʤʘʩʰʪʘʙʽ 1:1 000. ɼʦʩʣʽʜʞʝʥʦ ʧʨʠʨʦʜʥʽ ʫʤʦʚʠ ʬʦ-

ʨʤʫʚʘʥʥʷ ˇʨʫʥʪʦʚʠʭ ʩʫʙʩʪʨʘʪʽʚ ʽ ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ ʨʦʩʣʠʥʥʦʩʪʽ ʥʘ ʚʽʜʚʘʣʘʭ ʦʟʦʢʝʨʠʪʦʚʠʜʦ-

ʙʫʚʘʥʥʷ. ɻʦʣʦʚʥʫ ʫʚʘʛʫ ʧʨʠʩʚʷʯʝʥʦ ʚʠʚʯʝʥʥʶ ʧʠʪʘʥʴ ʛʝʦʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ 

ʧʦʰʠʨʝʥʥʷ ʽ ʩʫʢʮʝʩʽʾ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʥʘ ʚʽʜʚʘʣʘʭ, ʷʢʽ ʚʠʥʠʢʣʠ ʰʣʷʭʦʤ ʚʠʧʘʨʶʚʘʥʥʷ ʘʙʦ 

ʝʢʩʪʨʘʢʮʽʾ ʦʟʦʢʝʨʠʪʦʚʦʾ ʨʫʜʠ. ʆʢʨʝʩʣʝʥʦ ʘʨʝʘʣʠ ʧʦʰʠʨʝʥʥʷ ʦʙʣʽʧʠʭʠ ʢʨʫʰʠʥʦʚʠʜʥʦʾ, ʽʥʰʠʭ 

ʚʠʜʽʚ ʜʝʨʝʚ ʽ ʯʘʛʘʨʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʚʽʜʢʨʠʪʽ (ʩʠʣʴʥʦʟʘʩʦʣʝʥʽ), ʧʽʜʪʦʧʣʝʥʽ ʽ ʟʘʙʦʣʦʯʝʥʽ ʧʣʦʱʽ. 

ʈʦʟʨʦʙʣʝʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʽ ʬʽʪʦʤʝʣʽʦʨʘʮʽʾ ʘʥʪʨʦʧʦʛʝʥʥʦ-

ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ ʛʝʦʩʠʩʪʝʤ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʛʽʨʥʠʯʦʧʨʦʤʠʩʣʦʚʠʡ ʣʘʥʜʰʘʬʪ, ʘʥʪʨʦʧʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʨʝʢʫʣʴ-

ʪʠʚʘʮʽʷ, ʬʽʪʦʤʝʣʽʦʨʘʮʽʷ. 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʚʠʜʦʙʫʚʘʥʥʷ ʡ ʟʙʘʛʘʯʝʥʥʷ ʦʟʦ-

ʢʝʨʠʪʫ ʚ ʤʝʞʘʭ ɹʦʨʠʩʣʘʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʨʦʟʧʦʯʘʣʠ ʬʦʨʤʫʚʘʪʠʩʷ ʧʦʩʪʤʘʡʥʽʥ-

ʛʦʚʽ ʧʨʠʨʦʜʥʦ-ʛʦʩʧʦʜʘʨʩʴʢʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʚʠʩʦʢʦʶ ʜʠʥʘʤʽʯʥʽʩʪʶ ʽ 

ʩʢʣʘʜʥʽʩʪʶ ʩʪʨʫʢʪʫʨʥʠʭ ʩʢʣʘʜʦʚʠʭ. ʎʝ ʟʫʤʦʚʣʝʥʦ ʽʩʪʦʪʥʦʶ ʪʨʘʥʩʬʦʨʤʘʮʽʻʶ 

ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʣʘʥʜʰʘʬʪʥʠʭ ʩʠʩʪʝʤ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʾʭ ʨʦʟʚʠʪʢʫ ʪʘ ʘʢʪʠ-

ʚʥʠʤ ʧʨʦʷʚʦʤ ʣʘʥʜʰʘʬʪʦʬʦʨʤʫʶʯʠʭ ʧʨʦʮʝʩʽʚ. ʇʦʩʪʤʘʡʥʽʥʛʦʚʽ ʛʝʦʩʠʩʪʝʤʠ ʬʦ-

ʨʤʫʶʪʴʩʷ ʥʘ ʚʽʜʚʘʣʘʭ ʦʟʦʢʝʨʠʪʦʚʠʜʦʙʫʚʘʥʥʷ, ʜʣʷ ʷʢʠʭ ʚʣʘʩʪʠʚʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ 

ʬʦʨʤ ʨʝʣʴʻʬʫ ʽ ʣʽʪʦʣʦʛʽʯʥʠʭ ʚʽʜʤʽʥ ʚʽʜʢʣʘʜʽʚ, ʙʽʜʥʽʩʪʴ ʦʨʛʘʥʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ 

ʽ ʟʘʩʦʣʝʥʽʩʪʴ ˇʨʫʥʪʦʩʫʤʽʰʝʡ, ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʢʦʨʽʥʥʠʭ ʬʽʪʦʮʝʥʦʟʽʚ. ɺʠʚʯʝʥʥʷ 

ʯʠʥʥʠʢʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʣʘʥʜʰʘʬʪʥʠʭ ʩʠʩʪʝʤ ʻ ʫʤʦʚʦʶ ʜʣʷ ʫʩ-

ʧʽʰʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʙʽʦʮʝʥʦʟʽʚ ʡ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦ-

ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ. ɺʦʜʥʦʯʘʩ ʟ ʘʥʘʣʽʟʦʤ ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʣʘʥʜʰʘʬʪ-

ʥʠʭ ʩʠʩʪʝʤ ʽ ʩʘʤʦʟʘʨʦʩʪʘʥʥʷ ʚʽʜʚʘʣʽʚ ʦʟʦʢʝʨʠʪʦʚʠʜʦʙʫʚʘʥʥʷ, ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʥʘ-

ʣʝʞʠʪʴ ʦʮʽʥʶʚʘʥʥʶ ʧʦʪʝʥʮʽʘʣʫ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʽ ʬʽʪʦʤʝʣʽʦʨʘʮʽʾ ʧʦʩʪʤʘʡʥʽʥʛʦʚʠʭ 

ʧʨʠʨʦʜʥʦ-ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʩʠʩʪʝʤ ʪʘ ʨʦʟʨʦʙʣʝʥʥʶ ʨʝʢʦʤʝʥʜʘʮʽʡ ʟ ʾʭ ʥʘʩʪʫʧʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʈʽʟʥʽ ʘʩʧʝʢʪʠ ʜʦʩʣʽʜʞʫʚʘʥʦʾ 

ʪʝʤʠ ʚʠʩʚʽʪʣʝʥʦ ʫ ʥʠʟʮʽ ʧʫʙʣʽʢʘʮʽʡ ʚʯʝʥʠʭ ʨʽʟʥʠʭ ʥʘʧʨʷʤʽʚ: ʛʝʦʛʨʘʬʽʚ, ʛʝʦʣʦʛʽʚ, 

ʝʢʦʣʦʛʽʚ, ʽʩʪʦʨʠʢʽʚ ʪʘ ʽʥ. ʅʘ ʞʘʣʴ, ʙʽʣʴʰʽʩʪʴ ʧʨʘʮʴ ʤʘʻ ʚʫʟʴʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ 



ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ ʉʫʤɼʇʋ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ  
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ʭʘʨʘʢʪʝʨ. ɯʩʪʦʨʽʶ ʦʩʚʦʻʥʥʷ ʦʟʦʢʝʨʠʪʦʚʠʭ ʧʦʢʣʘʜʽʚ ʫ ɹʦʨʠʩʣʘʚʽ ʚʠʢʣʘʜʝʥʦ ʫ ʨʦ-

ʙʦʪʘʭ ɻ. ɹʦʡʢʦ, ʈ. ɼʽʜʫʣʠ ʽ ɺ. ʂʣʘʧʯʫʢʘ [1, 2, 9]. ʇʨʦʙʣʝʤʠ ʬʦʨʤʫʚʘʥʥʷ ˇʨʫʥʪʦ-

ʚʦʛʦ ʽ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʥʘ ʚʽʜʚʘʣʘʭ ʦʟʦʢʝʨʠʪʦʚʠʜʦʙʫʚʘʥʥʷ ʨʦʟʛʣʷʥʫʪʦ ʫ ʨʦ-

ʙʦʪʘʭ ɯ. ɼʨʦʟʜʘ, ɻ. ʂʣʝʧʘʯ [3], ɺ. ɯʚʘʥʮʽʚʘ, ɻ. ʂʨʝʯʢʽʚʩʴʢʦʾ, ʃ. ɹʫʩʣʝʥʢʦ [8, 10, 

11], ʄ. ʎʘʡʪʣʝʨʘ, ʊ. ʉʢʨʦʙʘʯ, ɺ. ʉʝʥʴʢʽʚʘ ʽ ʅ. ʂʫʯʤʘʥʠʯ [14-18]. ʇʠʪʘʥʥʷ ʝʢʦ-

ʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʩʪʤʘʡʥʽʥʛʦʚʠʭ ʪʝʨʠʪʦ-

ʨʽʡ ʚʽʜʦʙʨʘʞʝʥʽ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ɭ. ɯʚʘʥʦʚʘ ʪʘ ɯ. ʂʦʚʘʣʴʯʫʢʘ [5-7], ʆ. ʈʦʤʘʥʶʢʘ ʽ 

ʃ. ʐʝʚʯʠʢ [13]. 

ʌʦʨʤʫʣʶʚʘʥʥʷ ʮʽʣʝʡ ʩʪʘʪʪʽ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʦʮʽʥʶʚʘʥʥʷ ʧʦʪʝʥʮʽʘʣʫ 

ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʽ ʬʽʪʦʤʝʣʽʦʨʘʮʽʾ ʧʦʩʪʤʘʡʥʽʥʛʦʚʠʭ ʪʝʨʠʪʦʨʽʡ ɹʦʨʠʩʣʘʚʩʴʢʦʛʦ ʦʟʦ-

ʢʝʨʠʪʦʚʦʛʦ ʨʦʜʦʚʠʱʘ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʧʦʩʪʘʚʣʝʥʦ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 1) ʦʛʣʷʜ 

ʽʩʪʦʨʽʾ ʦʩʚʦʻʥʥʷ ʦʟʦʢʝʨʠʪʦʚʠʭ ʧʦʢʣʘʜʽʚ; 2) ʦʮʽʥʶʚʘʥʥʷ ʩʪʫʧʝʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʾ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʽ ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʠʨʦʜʥʦ-ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʩʠʩʪʝʤ; 3) ʜʦʩʣʽʜʞʝʥʥʷ 

ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ˇʨʫʥʪʦʚʠʭ ʩʫʙʩʪʨʘʪʽʚ ʽ ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ ʨʦʩʣʠʥʥʦʩʪʽ ʥʘ ʚʽʜ-

ʚʘʣʘʭ ʦʟʦʢʝʨʠʪʦʚʠʜʦʙʫʚʘʥʥʷ; 4) ʛʝʦʝʢʦʣʦʛʽʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʧʦʰʠ-

ʨʝʥʥʷ ʽ ʩʫʢʮʝʩʽʾ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʥʘ ʚʽʜʚʘʣʘʭ, ʷʢʽ ʚʠʥʠʢʣʠ ʰʣʷʭʦʤ ʚʠʧʘʨʶ-

ʚʘʥʥʷ ʘʙʦ ʝʢʩʪʨʘʢʮʽʾ ʦʟʦʢʝʨʠʪʦʚʦʾ ʨʫʜʠ; 5) ʨʦʟʨʦʙʣʝʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʨʝ-

ʢʫʣʴʪʠʚʘʮʽʾ ʽ ʬʽʪʦʤʝʣʽʦʨʘʮʽʾ ʧʦʩʪʤʘʡʥʽʥʛʦʚʠʭ ʛʝʦʩʠʩʪʝʤ. 

ɯʩʪʦʨʽʷ ʦʩʚʦʻʥʥʷ ʧʦʢʣʘʜʽʚ ɹʦʨʠʩʣʘʚʩʴʢʦʛʦ ʦʟʦʢʝʨʠʪʦʚʦʛʦ ʨʦʜʦʚʠʱʘ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʥʘʬʪʦʛʘʟʦʚʠʭ ʨʦʜʦʚʠʱ ʚ ʦʢʦʣʠʮʷʭ ɹʦʨʠʩʣʘʚʘ ʻ ʥʘʷʚʥʽʩʪʴ ʚ ʾʭʥʴʦ-

ʤʫ ʩʢʣʘʜʽ ʥʘʡʙʽʣʴʰʠʭ ʫ ʩʚʽʪʽ ʧʦʢʣʘʜʽʚ ʦʟʦʢʝʨʠʪʫ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ, ʛʦʣʦʚʥʦ, ʧʦ-

ʚʟʜʦʚʞʥʽʤʠ, ʧʨʘʢʪʠʯʥʦ ʚʝʨʪʠʢʘʣʴʥʠʤʠ (ʜʦ ʛʣʠʙʠʥʠ 10-300 ʤ) ʞʠʣʘʤʠ [1]. ʆʟʦ-

ʢʝʨʠʪ (ʚʽʜ ʛʨʝʮ. ·zo  ʧʘʭʥʫ ʽ ʛʨʝʮ. ker·s  ʚʽʩʢ) ï ʛʽʨʩʴʢʠʡ ʯʠ ʟʝʤʣʷʥʠʡ ʚʽʩʢ, ʤ̔ -

ʥʝʨʘʣ ʽʟ ʛʨʫʧʠ ʥʘʬʪʠʜʽʚ, ʱʦ ʩʭʦʞʠʡ ʟʘ ʟʦʚʥʽʰʥʽʤ ʚʠʛʣʷʜʦʤ ʥʘ ʙʜʞʦʣʠʥʠʡ ʚʽʩʢ. 

ɺʽʥ ʫʪʚʦʨʝʥʠʡ ʫ ʧʨʦʮʝʩʽ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʧʘʨʘʬʽʥʦʚʦʾ ʥʘʬʪʠ ʧʽʜ ʯʘʩ ʾʾ ʦʭʦʣʦʜʞʝʥ-

ʥʷ. ʉʢʣʘʜʘʻʪʴʩʷ ʟ ʧʘʨʘʬʽʥʫ, ʤʽʥʝʨʘʣʴʥʠʭ ʦʣʽʡ, ʩʤʦʣ ʪʘ ʽʥʰʠʭ ʨʝʯʦʚʠʥ. ʆʟʦʢʝʨʠʪ 

ʷʚʣʷʻ ʩʦʙʦʶ ʧʨʠʨʦʜʥʫ ʩʫʤʽʰ ʘʣʢʘʥʽʚ ʽʟ ʘʟʦʪʥʠʤʠ, ʢʠʩʥʝʚʠʤʠ ʽ ʩʽʨʯʠʩʪʠʤʠ ʩʧʦ-

ʣʫʢʘʤʠ. ɺʽʥ ʫʪʚʦʨʶʻʪʴʩʷ ʫ ʧʨʠʧʦʚʝʨʭʥʝʚʠʭ ʯʘʩʪʠʥʘʭ ʥʘʬʪʦʚʠʭ ʨʦʜʦʚʠʱ ʫʥʘʩ-

ʣʽʜʦʢ ʧʽʜʥʷʪʪʷ ʥʘʬʪʠ ʧʦ ʪʨʽʱʠʥʘʭ ʪʘ ʦʭʦʣʦʜʞʝʥʥʷ ʟ ʚʠʧʘʜʽʥʥʷʤ ʧʘʨʘʬʽʥʦʚʠʭ 

ʚʫʛʣʝʚʦʜʥʽʚ. 

ʇʨʦʷʚʠ ʦʟʦʢʝʨʠʪʫ ʧʨʠʩʫʪʥʽ ʚ ʫʩʽʭ ʥʘʬʪʦʚʠʭ ʨʦʜʦʚʠʱʘʭ ʇʝʨʝʜʢʘʨʧʘʪʪʷ, 

ʧʨʦʪʝ ʥʘʡʙʽʣʴʰʽ ʧʨʦʤʠʩʣʦʚʽ ʧʦʢʣʘʜʠ ʨʦʟʨʦʙʣʷʣʠ ʚ ʤʝʞʘʭ ɹʦʨʠʩʣʘʚʘ. ʇʦʢʣʘʜʠ 

ɹʦʨʠʩʣʘʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʦʟʦʢʝʨʠʪʫ ʚʽʜʦʤʽ ʚʽʜ 1817 ʨ. [4]. ʋ 1855 ʨ. ʣʴʚʽʚʩʴʢʠʡ 

ʧʽʜʧʨʠʻʤʝʮʴ ʈʦʙʝʨʪ ɼʦʤʩ ʨʦʟʚʽʜʘʚ ʡʦʛʦ ʪʘ ʨʦʟʧʦʯʘʚ ʚʠʜʦʙʫʚʘʥʥʷ ʦʟʦʢʝʨʠʪʫ. ʋ 

ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ ʍɯʍ ʩʪ. ʚʠʜʦʙʫʚʘʥʥʷ ʚʠʢʦʥʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʤʽʪʠʚʥʠʭ 

ʰʫʨʬʽʚ ʽ ʢʦʣʦʜʷʟʽʚ. ʋ ʧʝʨʽʦʜ ʥʘʡʘʢʪʠʚʥʽʰʦʛʦ ʚʠʜʦʙʫʚʘʥʥʷ ʦʟʦʢʝʨʠʪʫ (ʫ 1873 ʨ. 

ʚʠʜʦʙʫʪʦ 19,7 ʪʠʩ. ʪ) ʥʘʨʘʭʦʚʫʚʘʣʠ 12 ʪʠʩ. ʢʦʣʦʜʷʟʽʚ, ʫ ʪʽʤ ʯʠʩʣʽ 4 304 ï ʜʽʶʯʠʭ 

http://uk.wikipedia.org/wiki/%D0%93%D1%80%D0%B5%D1%86%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
http://uk.wikipedia.org/wiki/%D0%93%D1%80%D0%B5%D1%86%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
http://uk.wikipedia.org/wiki/%D0%92%D1%96%D1%81%D0%BA
http://uk.wikipedia.org/wiki/%D0%9C%D1%96%D0%BD%D0%B5%D1%80%D0%B0%D0%BB
http://uk.wikipedia.org/wiki/%D0%9C%D1%96%D0%BD%D0%B5%D1%80%D0%B0%D0%BB
http://uk.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D0%B0%D1%84%D1%96%D0%BD
http://uk.wikipedia.org/w/index.php?title=%D0%9C%D1%96%D0%BD%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0_%D0%BE%D0%BB%D1%96%D1%8F&action=edit&redlink=1
http://uk.wikipedia.org/wiki/%D0%A1%D0%BC%D0%BE%D0%BB%D0%B0
http://uk.wikipedia.org/wiki/%D0%90%D0%BB%D0%BA%D0%B0%D0%BD%D0%B8


ɻʝʦʛʨʘʬʽʯʥʽ ʥʘʫʢʠ. ï 2016. ï ɺʠʧʫʩʢ 7 

9 

[2, 9]. ʋ 1890 ʨ. ʧʦʙʫʜʦʚʘʥʽ ʧʝʨʰʽ ʢʦʧʘʣʴʥʽ. ʆʙʩʷʛʠ ʚʠʜʦʙʫʚʘʥʥʷ ʦʟʦʢʝʨʠʪʫ ʫ 

80-ʠʭ ʨʨ. ʍʍ ʩʪ. ʽʩʪʦʪʥʦ ʚʧʘʣʠ ʽ ʩʪʘʥʦʚʠʣʠ 720-870 ʪ/ʨʽʢ [12]. 

ʇʣʦʱʘ ɹʦʨʠʩʣʘʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʦʟʦʢʝʨʠʪʫ ʜʦʩʷʛʘʻ 291 ʛʘ. ʅʘ ʮʽʡ ʧʣʦʱʽ 

ʙʽʣʴʰʽʩʪʴ ʰʫʨʬʽʚ, ʢʦʣʦʜʷʟʽʚ ʽ ʰʘʭʪʥʠʭ ʩʪʚʦʣʽʚ ʟʘʩʠʧʘʥʦ ʚʽʜʭʦʜʘʤʠ ʟʙʘʛʘʯʝʥʥʷ 

ʦʟʦʢʝʨʠʪʥʦʾ ʨʫʜʠ. ʋ 1997 ʨ. ʨʦʟʨʦʙʣʝʥʥʷ ʧʦʢʣʘʜʽʚ ʦʟʦʢʝʨʠʪʫ ʧʨʠʧʠʥʠʣʦʩʷ, ʘ 

ʢʦʧʘʣʴʥʷ ʟʥʘʭʦʜʠʣʘʩʴ ʫ ʩʪʘʥʽ ʩʫʭʦʾ ʢʦʥʩʝʨʚʘʮʽʾ, ʟʜʽʡʩʥʶʚʘʚʩʷ ʚʦʜʦʚʽʜʣʠʚ ʪʘ ʾʾ 

ʧʨʦʚʽʪʨʶʚʘʥʥʷ. ʆʜʥʘʢ, ʫ ʞʦʚʪʥʽ 2003 ʨ. ʧʨʠʧʠʥʝʥʦ ʧʦʩʪʘʯʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʽ 

ʨʦʟʧʦʯʘʣʦʩʷ ʟʘʪʦʧʣʝʥʥʷ ʢʦʧʘʣʴʥʽ. ʊʝʨʠʪʦʨʽʷ ʛʽʨʥʠʯʦʛʦ ʚʽʜʚʦʜʫ ʻ ʥʝʧʦʪʨʽʙʥʠʤ 

ñʙʘʣʘʩʪʦʤò ʜʣʷ ʤʽʩʪʘ ʪʘ ʥʝ ʧʽʜʣʷʛʘʻ ʚʠʢʦʨʠʩʪʘʥʥʶ ʧʽʜ ʟʘʙʫʜʦʚʫ ʯʠ ʽʥʰʝ ʛʦʩʧʦ-

ʜʘʨʩʴʢʝ ʦʩʚʦʻʥʥʷ. ɻʽʨʩʴʢʠʤ ʧʦʨʦʜʘʤ, ʚʽʜʩʠʧʘʥʠʤ ʫ ʚʽʜʚʘʣʠ, ʚʣʘʩʪʠʚʽ ʥʝʩʧʨʠʷʪ-

ʣʠʚʽ ʝʩʪʝʪʠʯʥʽ, ʬʽʟʠʯʥʽ ʡ ʘʛʨʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ. ɺ ʾʭ ʩʢʣʘʜʽ ʤʽʩʪʠʪʴʩʷ ʟʥʘʯʥʘ 

ʢʽʣʴʢʽʩʪʴ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ 

ʤʽʩʪʘ. ɿ ʤʝʪʦʶ ʦʧʪʠʤʽʟʘʮʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʥʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʦʝʢʪ 

ʩʪʚʦʨʝʥʥʷ ʟʦʥʠ ʨʝʢʨʝʘʮʽʾ ʽ ʚʽʜʧʦʯʠʥʢʫ ʚ ʤʝʞʘʭ ʛʽʨʥʠʯʦʛʦ ʚʽʜʚʦʜʫ ɺɸʊ ñɹʦʨʠʩ-

ʣʘʚʩʴʢʠʡ ʦʟʦʢʝʨʠʪò [5]. 

ɸʥʪʨʦʧʦʛʝʥʥʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʽ ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʠʨʦʜʥʦ-ʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʩʠʩʪʝʤ. ɼʣʷ ʜʝʪʘʣʴʥʽʰʦʛʦ ʚʠʚʯʝʥʥʷ ʩʧʝʢʪʨʫ ʣʘʥʜʰʘʬʪʥʦ-ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ 

ʟʘʢʣʘʜʝʥʦ ʤʦʜʝʣʴʥʫ ʜʽʣʷʥʢʫ ʚ ʤʝʞʘʭ ʛʽʨʥʠʯʦʛʦ ʚʽʜʚʦʜʫ ʦʟʦʢʝʨʠʪʦʚʦʾ ʢʦʧʘʣʴʥʽ 

ʪʘ ʦʪʦʯʫʶʯʠʭ ʨʘʡʦʥʽʚ ʤʽʩʪʘ. ʄʦʜʝʣʴʥʘ ʜʽʣʷʥʢʘ ʦʭʦʧʣʶʻ ʥʘʙʣʠʞʝʥʫ ʜʦ ʢʚʘʜʨʘʪ-

ʥʦʾ ʬʦʨʤʠ ʪʝʨʠʪʦʨʽʶ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʤ. ɹʦʨʠʩʣʘʚ ʧʣʦʱʝʶ 0,85 ʢʤ
2
. ʋ ʤʝ-

ʞʘʭ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʜʽʣʷʥʢʠ ʨʦʟʤʽʱʝʥʦ ʢʦʧʘʣʴʥʶ, ʨʫʜʦʫʧʨʘʚʣʽʥʥʷ ʪʘ ʽʥʰʽ 

ʦʙôʻʢʪʠ ɺɸʊ ñɹʦʨʠʩʣʘʚʩʴʢʠʡ ʦʟʦʢʝʨʠʪò, ʧʨʦʤʠʩʣʦʚʽ ʽ ʛʦʩʧʦʜʘʨʩʴʢʽ ʦʙôʻʢʪʠ (ʟʦ-

ʢʨʝʤʘ ʜʽʶʯʽ ʽ ʣʽʢʚʽʜʦʚʘʥʽ ʥʘʬʪʦʚʽ ʩʚʝʨʜʣʦʚʠʥʠ, ʩʪʘʥʢʠ-ʢʘʯʘʣʢʠ ʽ ʨʝʟʝʨʚʫʘʨʠ, ʪʘ-

ʨʪʘʢʠ, ʘʚʪʦʟʘʧʨʘʚʢʫ), ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʫ ʽ ʧʨʠʚʘʪʥʫ ʞʠʪʣʦʚʫ ʟʘʙʫʜʦʚʫ, ʛʘʨʘʞʽ, 

ʧʨʠʩʘʜʠʙʥʽ ʜʽʣʷʥʢʠ ʪʦʱʦ. ɼʣʷ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʚʣʘʩʪʠʚʽ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʧʨʠʨʦʜʥʽ ʫʤʦʚʠ. ɺʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʽʜʚʘʣʘʤʠ ʚʽʜʭʦʜʽʚ ʚʠʜʦʙʫʚʘʥʥʷ ʦʟʦʢʝʨʠʪʫ 

ʨʽʟʥʦʛʦ ʚʽʢʫ ʽ ʛʝʥʝʟʠʩʫ, ʤʽʞʚʽʜʚʘʣʴʥʠʤʠ ʧʨʦʩʪʦʨʘʤʠ ʽʟ ʛʦʨʙʘʤʠ, ʧʨʠʚʦʜʦʜʽʣʴ-

ʥʠʤʠ ʽ ʪʝʨʘʩʦʚʘʥʠʤʠ ʜʽʣʷʥʢʘʤʠ, ʩʭʠʣʘʤʠ ʨʽʟʥʦʾ ʢʨʫʪʠʟʥʠ ʡ ʝʢʩʧʦʟʠʮʽʾ, ʙʘʣʢʘʤʠ, 

ʜʦʣʠʥʘʤʠ ʧʦʪʦʢʽʚ ʽ ʢʘʥʘʣʽʚ ʪʦʱʦ. 

ɺʽʜʚʘʣʠ ʦʟʦʢʝʨʠʪʦʚʠʜʦʙʫʚʘʥʥʷ (ʤʽʩʮʝʚʘ ʥʘʟʚʘ ï ʚʠʩʠʧʠ) ʫʪʚʦʨʝʥʽ ʟ ʚʽʜʭʦ-

ʜʽʚ ʚʠʜʦʙʫʚʘʥʥʷ ʽ ʟʙʘʛʘʯʝʥʥʷ ʩʠʨʦʚʠʥʠ. ɺʦʥʠ ʚʽʜʩʠʧʘʥʽ ʧʦʨʷʜ ʟ ʧʨʦʤʤʘʡʜʘʥʯʠ-

ʢʘʤʠ ʦʟʦʢʝʨʠʪʦʚʠʭ ʢʦʧʘʣʝʥʴ ʽ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʧʣʦʱʽ ʧʦʥʘʜ 20 ʛʘ ʪʘ ʤʘʶʪʴ ʦʙôʻʤ 

ʙʣʠʟʴʢʦ 300 ʪʠʩ. ʤ
3
 [16]. ɼʣʷ ʾʭ ʩʢʣʘʜʫʚʘʥʥʷ ʦʙʨʘʥʦ ʧʦʥʠʞʝʥʽ ʜʽʣʷʥʢʠ ʫ ʟʘʧʣʘʚʽ 

ʧʦʪʽʯʢʘ ʂʨʫʰʝʣʴʥʠʮʷ. ɺʥʘʩʣʽʜʦʢ ʭʘʦʪʠʯʥʦʛʦ ʚʽʜʩʠʧʘʥʥʷ ʧʦʨʦʜʠ ʚʧʨʦʜʦʚʞ 150-

ʪʠ ʨʦʢʽʚ ʩʬʦʨʤʫʚʘʣʠʩʷ ʯʠʩʝʣʴʥʽ ʬʦʨʤʠ ʛʦʨʙʠʩʪʦʛʦ ʨʝʣʴʻʬʫ (ʚʝʣʠʢʽ ʚʽʜʚʘʣʠ, ʤʘ-

ʣʽ ʛʦʨʙʠ-ʚʠʩʠʧʠ, ʤʽʞʚʽʜʚʘʣʴʥʽ ʧʦʚʝʨʭʥʽ) ʟ ʨʽʟʥʠʤ ʩʫʙʩʪʨʘʪʦʤ (ˇʨʫʥʪʦʩʫʤʽʰʘʤʠ) 
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ʽ ʤʽʢʨʦʢʣʽʤʘʪʦʤ. ʇʝʨʰ ʟʘ ʚʩʝ, ʮʝ ʟʫʤʦʚʣʝʥʦ ʚʽʢʦʤ ʚʽʜʩʠʧʘʥʥʷ ʛʽʨʩʴʢʦʾ ʧʦʨʦʜʠ, 

ʪʝʭʥʦʣʦʛʽʻʶ ʟʙʘʛʘʯʝʥʥʷ ʨʫʜʠ, ʝʢʩʧʦʟʠʮʽʻʶ ʽ ʢʨʫʪʠʟʥʦʶ ʩʭʠʣʽʚ ʪʦʱʦ. 

ʋ ʛʝʦʣʦʛʽʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʜʽʣʷʥʢʠ ʚʽʜʙʫʣʠʩʷ ʽʩʪʦʪʥʽ ʪʨʘʥʩʬʦʨʤʘʮʽʡʥʽ 

ʟʤʽʥʠ, ʦʩʢʽʣʴʢʠ ʚ ʤʝʞʘʭ ʨʦʜʦʚʠʱʘ ʦʟʦʢʝʨʠʪʫ ʥʘ ʛʣʠʙʠʥʽ 100-155 ʤ ʫʪʚʦʨʝʥʦ ʧʽ-

ʜʟʝʤʥʽ ʛʽʨʥʠʯʽ ʚʠʨʦʙʢʠ ʟʘʛʘʣʴʥʦʶ ʧʨʦʪʷʞʥʽʩʪʶ 3 ʪʠʩ. ʧʦʛʦʥʥʠʭ ʤʝʪʨʽʚ [12]. 

ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʧʽʜʟʝʤʥʠʭ ʧʫʩʪʦʪ ʫ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʤʽʩʪʘ ʟʫʤʦʚʠʣʘ ʧʨʦʩʽ-

ʜʘʥʥʷ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ (ʜʦ 1,2-1,8 ʤ), ʘ ʧʽʜ ʟʘʛʨʦʟʦʶ ʫʪʚʦʨʝʥʥʷ ʧʨʦʚʘʣʽʚ ʧʝʨʝʙʫ-

ʚʘʶʪʴ ʥʘʚʢʦʣʠʰʥʽ ʙʫʜʠʥʢʠ ʽ ʩʧʦʨʫʜʠ. ʃʽʢʚʽʜʦʚʘʥʽ ʦʟʦʢʝʨʠʪʦʚʽ ʢʦʧʘʣʴʥʽ ʩʣʫ-

ʞʘʪʴ ʜʞʝʨʝʣʘʤʠ ʥʘʜʭʦʜʞʝʥʥʷ ʫ ʧʨʠʟʝʤʥʠʡ ʰʘʨ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʝʣʠʢʠʭ 

ʦʙʩ̫ʛʽʚ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʛʘʟʽʚ ʽ ʩʽʨʢʦʚʦʜʥʶ. ʋ ʩʚʦʶ ʯʝʨʛʫ, ʯʠʩʝʣʴʥʽ ʪʝʢʪʦʥʽʯʥʽ ʨʦ-

ʟʣʦʤʠ, ʪʨʽʱʠʥʠ, ʧʦʥʘʜ 300 ʩʚʝʨʜʣʦʚʠʥ ʩʧʨʠʷʶʪʴ ʤʽʛʨʘʮʽʾ ʚʫʛʣʝʚʦʜʥʽʚ ʽ ʛʘʟʽʚ ʥʘ 

ʟʝʤʥʫ ʧʦʚʝʨʭʥʶ. ʈʽʟʥʽ ʬʦʨʤʠ ʨʝʣʴʻʬʫ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜʚʘʣʽʚ ʽ ʥʘʩʠ-

ʧʽʚ. ʋ ʨʝʣʴʻʬʽ ʚʽʜʚʘʣʽʚ ʚʠʜʽʣʷʻʤʦ ʚʝʨʰʠʥʠ ʽ ʧʨʠʚʝʨʰʠʥʥʽ ʜʽʣʷʥʢʠ, ʩʭʠʣʠ ʨʽʟʥʦʾ 

ʢʨʫʪʠʟʥʠ ʡ ʝʢʩʧʦʟʠʮʽʾ, ʤʽʞʚʽʜʚʘʣʴʥʽ ʛʦʨʙʠ, ʧʣʘʢʦʨʠ, ʫʣʦʛʦʚʠʥʠ, ʟʘʧʘʜʠʥʠ ʽ ʢʘ-

ʥʘʚʠ. ʂʨʫʪʦʩʭʠʣʽ ʜʽʣʷʥʢʠ ʚʽʜʚʘʣʽʚ ʧʝʨʝʚʘʞʥʦ ʪʝʨʘʩʦʚʘʥʽ, ʚʟʜʦʚʞ ʟʘʙʦʣʦʯʝʥʠʭ 

ʟʘʧʣʘʚ ʧʦʪʦʢʽʚ ʟʜʽʡʩʥʝʥʦ ʪʝʭʥʽʯʥʝ ʧʽʜʥʷʪʪʷ ʧʦʚʝʨʭʥʽ ʡ ʦʙʚʘʣʫʚʘʥʥʷ. 

ɺʽʜ ʧʦʯʘʪʢʫ ʚʠʜʦʙʫʚʘʥʥʷ ʦʟʦʢʝʨʠʪʫ ʽ ʥʘʬʪʠ ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʠ ʜʨʝʥʫʚʘʣʠʩʷ 

ʧʦʪʦʢʦʤ ʂʨʫʰʝʣʴʥʠʮʷ, ʷʢʠʡ ñʨʦʟʨʽʟʘʚò ʢʣʶʯʦʚʫ ʜʽʣʷʥʢʫ ʟ ʧʽʚʜʥʷ ʥʘ ʧʽʚʥʽʯ. ɹʘ-

ʛʘʪʦʨʽʯʥʝ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʚʽʜʭʦʜʽʚ ʟʫʤʦʚʠʣʦ ʦʩʽʜʘʥʥʷ ʧʦʚʝʨʭʥʽ ʪʘ ʫʪʚʦʨʝʥʥʷ ʪʝ-

ʭʥʦʛʝʥʥʦʾ ʚʦʜʦʡʤʠ, ʟʘʧʦʚʥʝʥʦʾ ʟʣʠʚʦʚʠʤʠ ʚʦʜʘʤʠ ʽ ʨʽʜʢʦʶ ʬʘʟʦʶ ʚʽʜʭʦʜʽʚ ʟʙʘ-

ʛʘʯʝʥʥʷ ʨʫʜʠ. ʋ 1953 ʨ. ʮʝ ʩʧʨʠʯʠʥʠʣʦ ʟʘʪʦʧʣʝʥʥʷ ʧʽʜʟʝʤʥʠʭ ʚʠʨʦʙʽʪʦʢ ʚʦʜʘʤʠ 

ʽ ʤʫʣʦʤ ʮʽʻʾ ʚʦʜʦʡʤʠ. ʋ 60-ʭ ʨʦʢʘʭ ʍʍ ʩʪ. ʟʘʚʝʨʰʝʥʝ ʙʫʜʽʚʥʠʮʪʚʦ ʦʙʚʽʜʥʦʛʦ 

ʢʘʥʘʣʫ, ʷʢʠʤ ʥʘʜʣʠʰʢʦʚʠʡ ʧʦʚʝʨʭʥʝʚʠʡ ʩʪʽʢ ʧʝʨʝʢʠʥʫʪʦ ʟʘ ʤʝʞʽ ʛʽʨʥʠʯʦʛʦ ʚʽʜ-

ʚʦʜʫ. ɿʘʣʠʰʢʦʚʦʶ ʜʦʣʠʥʦʶ ʧʦʪʦʢʫ ʽ ʢʘʥʘʣʘʤʠ ʧʨʦʜʦʚʞʠʣʠ ʚʽʜʚʝʜʝʥʥʷ ʟʣʠʚʦ-

ʚʠʭ ʚʦʜ. ɼʣʷ ʤʦʜʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʭʘʨʘʢʪʝʨʥʝ ʧʽʜʪʦʧʣʝʥʥʷ ʽ ʟʘʙʦʣʦʯʝʥʥʷ, ʱʦ ʟʫ-

ʤʦʚʣʝʥʦ ʪʨʘʥʩʬʦʨʤʘʮʽʻʶ ʽʩʥʫʶʯʦʾ ʦʩʫʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ. ʉʴʦʛʦʜʥʽ ʧʽʜʪʦʧʣʝʥʽ 

ʧʣʦʱʽ ʟʘʡʤʘʶʪʴ ʧʣʦʱʫ 3,3 ʛʘ. 

ˆʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ ʫ ʤʝʞʘʭ ʢʣʶʯʦʚʦʾ ʜʽʣʷʥʢʠ ʚʥʘʩʣʽʜʦʢ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ 

ʩʢʣʘʜʫ ˇʨʫʥʪʦʫʪʚʦʨʶʶʯʠʭ ʚʽʜʢʣʘʜʽʚ ʽ ʩʢʣʘʜʥʦʛʦ ʨʝʣʴʻʬʫ ʻ ʩʪʨʦʢʘʪʠʤ. ʇʨʠ ʮʴʦ-

ʤʫ ʚʠʷʚʣʝʥʦ ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʽ ʧʦʚʝʨʭʥʝʚʦ ʦʛʣʝʻʥʽ, ʜʝʨʥʦʚʽ ʛʣʠʙʦʢʽ ʛʣʝʶʚʘʪʽ, 

ʙʫʨʦʟʝʤʥʦ-ʧʽʜʟʦʣʠʩʪʽ ʛʣʝʶʚʘʪʽ, ʘ ʪʘʢʦʞ ʟʤʠʪʽ ʡ ʥʘʤʠʪʽ ˇʨʫʥʪʠ. ʋ ʟʘʙʫʜʦʚʘʥʽʡ 

ʯʘʩʪʠʥʽ ʤʽʩʪʘ ʤʘʡʞʝ ʧʦʚʩʶʜʥʦ ʟʘʣʷʛʘʻ ʪʦʚʱʘ ʪʝʭʥʦʛʝʥʥʠʭ ˇʨʫʥʪʽʚ ʧʦʪʫʞʥʽʩʪʶ 

ʚʽʜ 0,5-1 ʜʦ 2-4 ʤ [10]. ɺʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʥʝʦʜʥʦʨʽʜʥʫ ʩʫʤʽʰ ʨʽʟʥʠʭ ʟʘ 

ʣʽʪʦʣʦʛʽʯʥʠʤ ʩʢʣʘʜʦʤ ʪʝʭʥʦʛʝʥʥʠʭ ʚʽʜʢʣʘʜʽʚ, ʫʪʚʦʨʝʥʠʭ ʧʽʜ ʯʘʩ ʚʠʜʦʙʫʚʘʥʥʷ 

ʦʟʦʢʝʨʠʪʫ ʽ ʥʘʬʪʠ ʟʽ ʟʥʘʯʥʠʤʠ ʦʙʩʷʛʘʤʠ ʟʘʣʠʰʢʽʚ ʜʝʨʝʚʠʥʠ, ʙʫʜʽʚʝʣʴʥʦʛʦ ʽ ʧʦ-

ʙʫʪʦʚʦʛʦ ʩʤʽʪʪʷ. 
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ʄʦʜʝʣʴʥʘ ʜʽʣʷʥʢʘ ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʤʝʞʘʭ ɼʨʦʛʦʙʠʮʴʢʦʛʦ ʇʝʨʝʜʢʘʨʧʘʪʪʷ, ʫ 

ʧʝʨʝʜʛʽʨʩʴʢʽʡ ʯʘʩʪʠʥʽ, ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʯʝʨʛʫʚʘʥʥʷʤ ʜʦʣʠʥʥʠʭ ʧʦʥʠʞʝʥʴ ʽ ʤʽʞʨʽʯ-

ʢʦʚʠʭ ʧʽʜʚʠʱʝʥʴ, ʷʢʽ ʦʨʽʻʥʪʦʚʘʥʽ ʟ ʧʽʚʜʝʥʥʦʛʦ ʟʘʭʦʜʫ ʥʘ ʧʽʚʥʽʯʥʠʡ ʩʭʽʜ. ʋ ʜʦʩ-

ʣʽʜʞʫʚʘʥʦʤʫ ʨʘʡʦʥʽ ʧʦʰʠʨʝʥʽ ʧʝʨʝʜʛʽʨʥʦ-ʚʠʩʦʯʠʥʥʽ ʣʘʥʜʰʘʬʪʠ ʟ ʧʝʨʝʚʘʞʘʥ-

ʥʷʤ ʜʝʣʶʚʽʘʣʴʥʠʭ ʪʘ ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ. ʇʽʚʜʝʥʥʽʰʝ, ʥʝʧʦʜʘʣʽʢ ʚʽʜ ʜʽʣʷʥʢʠ 

(600 800 ʤ), ʧʨʦʩʪʷʛʣʠʩʷ ʥʠʟʴʢʦʛʽʨʥʽ (ʙʝʩʢʠʜʩʴʢʽ) ʣʘʥʜʰʘʬʪʠ, ʷʢʽ ʫʪʚʦʨʝʥʽ ʩʢʠ-

ʙʘʤʠ ʪʦʥʢʦʨʠʪʤʽʯʥʦʛʦ ʘʣʝʚʨʠʪʦ-ʧʽʩʢʦʚʠʢʦʚʦʛʦ ʬʣʽʰʫ. ʇʦʛʨʘʥʠʯʥʝ ʧʦʣʦʞʝʥʥʷ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʟʫʤʦʚʠʣʦ ʩʢʣʘʜʥʽʩʪʴ ʾʾ ʣʘʥʜʰʘʬʪʥʦʾ ʩʪʨʫʢʪʫʨʠ. ʇʽʜ ʯʘʩ 

ʣʘʥʜʰʘʬʪʥʦ-ʝʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʪʚʦʨʝʥʦ ʣʘʥʜʰʘʬʪʥʫ ʢʘʨʪʫ ʥʘ ʨʽʚʥʽ ʧʽʜʫ-

ʨʦʯʠʱ. ɺ ʾʾ ʤʝʞʘʭ ʚʠʦʢʨʝʤʣʝʥʦ ʪʨʠ ʣʘʥʜʰʘʬʪʥʽ ʤʽʩʮʝʚʦʩʪʽ  ʜʚʽ ʧʨʠʨʦʜʥʦʛʦ ʪʘ 

ʦʜʥʫ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʛʝʥʝʟʠʩʫ. ʇʨʠʨʦʜʥʽ ʣʘʥʜʰʘʬʪʥʽ ʤʽʩʮʝʚʦʩʪʽ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʧʣʦʩʢʠʤʠ ʽ ʛʦʨʙʠʩʪʦ-ʭʚʠʣʷʩʪʠʤʠ ʧʦʚʝʨʭʥʷʤʠ ʟʘʧʣʘʚʥʦ-ʪʝʨʘʩʦʚʘʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 

(ʟʘʧʣʘʚʘ, ʧʝʨʰʘ  ʯʝʪʚʝʨʪʘ ʪʝʨʘʩʠ), ʷʢʽ ʩʢʣʘʜʝʥʽ ʩʫʛʣʠʥʠʩʪʦ-ʧʽʱʘʥʦ-

ʛʘʣʝʯʥʠʢʦʚʠʤ ʘʣʶʚʽʻʤ ʟ ʷʣʠʮʝʚʦ-ʜʫʙʦʚʠʤʠ ʽ ʜʫʙʦʚʦ-ʩʤʝʨʝʢʦʚʠʤʠ ʣʽʩʘʤʠ ʪʘ ʣʫ-

ʯʥʦ-ʙʦʣʦʪʥʠʤʠ ʫʛʨʫʧʦʚʘʥʥʷʤʠ ʥʘ ʜʝʨʥʦʚʠʭ, ʜʝʨʥʦʚʦ-ʙʫʨʦʟʝʤʥʠʭ ʽ ʜʝʨʥʦʚʦ-

ʧʽʜʟʦʣʠʩʪʠʭ ʧʦʚʝʨʭʥʝʚʦ-ʛʣʝʶʚʘʪʠʭ ˇʨʫʥʪʘʭ. 

ɸʥʪʨʦʧʦʛʝʥʥʘ ʤʽʩʮʝʚʽʩʪʴ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʩʠʩʪʝʤʫ ʢʨʫʪʦʩʭʠʣʦ-

ʛʦʨʙʠʩʪʠʭ ʧʦʚʝʨʭʦʥʴ ʚʽʜʚʘʣʽʚ ʪʘ ʧʣʦʩʢʠʭ, ʤʽʩʮʷʤʠ ʪʝʨʘʩʦʚʘʥʠʭ ʤʽʞʚʽʜʚʘʣʴʥʠʭ 

ʧʦʚʝʨʭʦʥʴ, ʷʢʽ ʩʢʣʘʜʝʥʽ ʥʝʩʦʨʪʦʚʘʥʠʤʠ ʛʘʣʝʯʥʠʢʦʚʦ-ʩʫʛʣʠʥʠʩʪʠʤʠ ʚʽʜʢʣʘʜʘʤʠ 

ʽʟ ʚʢʣʶʯʝʥʥʷʤʠ ʜʝʨʝʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʥʘʩʠʯʝʥʽ ʚʫʛʣʝʚʦʜʥʷʤʠ ʟ ʦʙʣʽʧʠʭʦʚʦ-

ʨʽʟʥʦʜʝʨʝʚʥʠʤʠ ʟʘʨʦʩʪʷʤʠ, ʣʫʯʥʦʶ ʽ ʙʦʣʦʪʥʦʶ ʪʘ ʨʫʜʝʨʘʣʴʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʥʘ 

ʣʽʪʦʟʝʤʘʭ ʛʝʪʝʨʦʛʝʥʥʠʭ ʽ ʤʦʨʪʦʟʝʤʘʭ ʛʣʠʥʦʤʦʨʬʥʠʭ. ʅʘʩʘʤʧʝʨʝʜ ʟʘ ʩʢʣʘʜʦʤ 

ʥʘʛʨʦʤʘʜʞʝʥʠʭ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʫ ʤʝʞʘʭ ʚʽʜʚʘʣʽʚ ʩʣʽʜ ʚʠʜʽʣʠʪʠ ʜʚʽ ʚʽʜʤʽʥʥʽ ʟʘ 

ʧʨʠʨʦʜʥʠʤʠ ʫʤʦʚʘʤʠ ʣʘʥʜʰʘʬʪʥʽ ʩʤʫʛʠ. ʇʝʨʰʘ ʣʘʥʜʰʘʬʪʥʘ ʩʤʫʛʘ ʩʢʣʘʜʝʥʘ 

ʚʽʜʢʣʘʜʘʤʠ, ʷʢʽ ʫʪʚʦʨʝʥʽ ʰʣʷʭʦʤ ʟʙʘʛʘʯʝʥʥʷ ʦʟʦʢʝʨʠʪʫ ʚʠʧʘʨʶʚʘʣʴʥʠʤ ʩʧʦʩʦ-

ʙʦʤ. ʎʝ ʩʪʘʨʽ (ʧʘʨʦʚʽ) ʚʽʜʚʘʣʠ, ʥʘʩʠʧʘʥʽ ʜʦ ʧʦʯʘʪʢʫ ɼʨʫʛʦʾ ʩʚʽʪʦʚʦʾ ʚʽʡʥʠ. ɯʥʰʘ 

ʩʤʫʛʘ ʩʬʦʨʤʫʚʘʣʘʩʷ ʥʘ ʚʽʜʢʣʘʜʘʭ, ʱʦ ʚʠʥʠʢʣʠ ʫ ʧʨʦʮʝʩʽ ʟʙʘʛʘʯʝʥʥʷ ʩʠʨʦʚʠʥʠ 

ʝʢʩʪʨʘʢʮʽʡʥʠʤ ʰʣʷʭʦʤ. ʎʽʡ ʩʤʫʟʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʦʚʽ ʚʠʩʠʧʠ, ʷʢʽ ʩʬʦʨʤʫʚʘʣʠʩʷ 

ʫ 1960-1997 ʨʨ. ɺʣʘʩʥʝ ʨʽʟʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟʙʘʛʘʯʝʥʥʷ ʩʠʨʦʚʠʥʠ ʚʠʟʥʘʯʠʣʠ ʩʢʣʘʜ 

ʣʽʪʦʣʦʛʽʯʥʠʭ ʚʽʜʢʣʘʜʽʚ, ʨʽʚʝʥʴ ʟʘʩʦʣʝʥʥʷ ˇʨʫʥʪʦʩʫʤʽʰʝʡ ʪʘ ʾʭ ʟʘʙʨʫʜʥʝʥʥʷ ʚʫʛ-

ʣʝʚʦʜʥʷʤʠ, ʘ ʪʘʢʦʞ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ. 

ʇʦʙʫʜʦʚʘ ʮʠʬʨʦʚʦʾ ʤʦʜʝʣʽ ʨʝʣʴʻʬʫ ʪʘ ʜʝʰʠʬʨʫʚʘʥʥʷ ʘʝʨʦ- ʽ ʢʦʩʤʦʟʥʽʤʢʽʚ 

ʜʘʣʠ ʟʤʦʛʫ ʚʠʦʢʨʝʤʠʪʠ ʟʘ ʦʩʥʦʚʥʠʤʠ ʜʽʘʛʥʦʩʪʠʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʣʘʥʜʰʘʬʪʥʽ 

ʫʨʦʯʠʱʘ ʽ ʧʽʜʫʨʦʯʠʱʘ. ʇʨʠ ʮʴʦʤʫ ʚʠʜʽʣʝʥʦ 43 ʚʠʜʠ ʣʘʥʜʰʘʬʪʥʠʭ ʧʽʜʫʨʦʯʠʱ ʟ 

ʟʘʟʥʘʯʝʥʥʷʤ ʽʩʥʫʶʯʠʭ ʬʦʨʤ ʨʝʣʴʻʬʫ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ. 

ɿʘʛʘʣʦʤ, ʝʢʦʣʦʛʽʯʥʫ ʩʠʪʫʘʮʽʶ ʚ ʤʝʞʘʭ ɹʦʨʠʩʣʘʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʦʟʦʢʝ-

ʨʠʪʫ ʩʣʽʜ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʷʢ ʢʨʠʪʠʯʥʫ. ʅʝʟʘʜʦʚʽʣʴʥʠʡ ʩʪʘʥ ʣʘʥʜʰʘʬʪʥʠʭ ʩʠʩ-
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ʪʝʤ ʻ ʥʘʩʣʽʜʢʦʤ ʪʨʠʚʘʣʦʛʦ ʚʠʜʦʙʫʚʘʥʥʷ ʦʟʦʢʝʨʠʪʫ ʽ ʥʘʬʪʠ ʪʘ ʥʝʚʠʢʦʥʘʥʥʷ ʚʠ-

ʤʦʛ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʧʽʜ ʯʘʩ ʾʭʥʴʦʛʦ ʨʦʟʨʦʙʣʝʥʥʷ. ʅʝʢʦʥʪʨʦʣʴʦʚʘʥʝ ʚʠʜʦʙʫ-

ʚʘʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ ʩʪʘʣʦ ʛʦʣʦʚʥʠʤ ʯʠʥʥʠʢʦʤ ʜʝʛʨʘʜʘʮʽʾ ʪʘ ʟʘʙʨʫʜʥʝʥʥʷ ʩʝʨʝʜʦ-

ʚʠʱʘ ʪʘ ʩʪʚʦʨʠʣʦ ʧʝʨʝʜʫʤʦʚʠ ʚʠʥʠʢʥʝʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ. ʉʴʦʛʦʜʥʽ ʢʦ-

ʧʘʣʴʥʽ ʽ ʟʘʚʦʜ ʽʟ ʟʙʘʛʘʯʝʥʥʷ ʦʟʦʢʝʨʠʪʦʚʦʾ ʨʫʜʠ ʥʝ ʧʽʜʣʷʛʘʶʪʴ ʚʽʜʥʦʚʣʝʥʥʶ ʯʝʨʝʟ 

ʟʥʦʰʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʚʠʤʘʛʘʶʪʴ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʠʨʦʜʥʦ-ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʩʠʩ-

ʪʝʤ. 

ɺ ʤʝʞʘʭ ʢʣʶʯʦʚʦʾ ʜʽʣʷʥʢʠ ñɹʦʨʠʩʣʘʚʩʴʢʠʡ ʦʟʦʢʝʨʠʪò ʚʠʷʚʣʝʥʦ ʧʦʤʽʨʥʦ 

ʥʝʙʝʟʧʝʯʥʝ, ʘ ʫ ʨʘʡʦʥʽ ʦʟʦʢʝʨʠʪʦʚʦʾ ʢʦʧʘʣʴʥʽ ʽ ʙʽʣʷ ʦʙôʻʢʪʽʚ ʥʘʬʪʦʚʠʜʦʙʫʚʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ï ʧʝʨʝʜʢʨʠʟʦʚʝ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʤʽʜʜʶ, ʮʠʥ-

ʢʦʤ, ʢʦʙʘʣʴʪʦʤ, ʥʽʢʝʣʝʤ, ʩʚʠʥʮʝʤ, ʢʘʜʤʽʻʤ ʽ ʚʘʥʘʜʽʻʤ. ʂʦʥʮʝʥʪʨʘʮʽʷ ʚʘʣʦʚʠʭ 

ʬʦʨʤ ʤʽʜʽ ʧʝʨʝʚʠʱʫʻ ɻɼʂ ʫ 20 ʨʘʟʽʚ, ʥʽʢʝʣʶ ï ʫ 10 ʨʘʟʽʚ, ʩʚʠʥʮʶ ï ʫ 3 ʨʘʟʠ, ʢʦ-

ʙʘʣʴʪʫ ï ʫ 2 ʨʘʟʠ, ʘ ʚʤʽʩʪ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 0,6 ʜʦ 8,0%. ʋ ˇʨʫʥ-

ʪʘʭ ʚʽʜʚʘʣʽʚ ʚʤʽʩʪ ʨʫʭʦʤʠʭ ʬʦʨʤ Mn ʚʠʱʠʡ ʟʘ ʛʨʘʥʠʯʥʦʜʦʧʫʩʪʠʤʽ ʥʦʨʤʠ ʫ 2-3 

ʨʘʟʠ, Zn ï ʚ 1,0-1,4 ʨʘʟʠ, ʘ ʚʤʽʩʪ Pb, Ni ʽ Cu ʻ ʥʘ ʨʽʚʥʽ ʥʦʨʤʠ [13]. 

ʐʘʭʪʥʽ ʚʠʨʦʙʢʠ ʦʟʦʢʝʨʠʪʦʚʦʾ ʢʦʧʘʣʴʥʽ ʟʘʪʦʧʣʝʥʦ ʚʦʜʘʤʠ ʽʟ ʟʘʛʘʣʴʥʦʶ 

ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ ʜʦ 320 ʛ/ʜʤ
3
. ʋ ʢʨʠʥʠʮʷʭ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʟʦʥʽ ʚʧʣʠʚʫ ʢʦʧʘʣʴ-

ʥʽ, ʦʢʨʽʤ ʬʝʥʦʣʴʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ (ʜʦ 20 ɻɼʂ), ʚʠʷʚʣʝʥʦ ʟʘʙʨʫʜʥʝʥʥʷ ʚʘʞʢʠʤʠ 

ʤʝʪʘʣʘʤʠ. ɿʥʘʯʥʝ ʧʝʨʝʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʢʘʜʤʽʶ ʽ ʤʘʨʛʘʥʮʶ ʟʘʬʽʢʩʦʚʘʥʦ ʙʽʣʷ ʚʽʜ-

ʚʘʣʽʚ ʦʟʦʢʝʨʠʪʦʚʠʜʦʙʫʚʘʥʥʷ ʪʘ ʚʟʜʦʚʞ ʚʫʣ. ʇʝʪʣʶʨʠ. ɺʤʽʩʪ ʢʘʜʤʽʶ ʫ ʚʦʜʘʭ 

ʢʨʠʥʠʮʴ ʧʝʨʝʚʠʱʫʻ ʜʦʧʫʩʪʠʤʽ ʥʦʨʤʠ ʫ 4-10 ʨʘʟ, ʘ ʤʘʨʛʘʥʮʶ  ʚ 1,3-7,5 ʨʘʟʠ. 

ʌʦʨʤʫʚʘʥʥʷ ˇʨʫʥʪʦʚʠʭ ʩʫʙʩʪʨʘʪʽʚ ʥʘ ʚʽʜʚʘʣʘʭ ʦʟʦʢʝʨʠʪʦʚʠʜʦʙʫʚʘʥʥʷ. 

ɺʠʜʦʙʫʚʘʥʥʷ ʦʟʦʢʝʨʠʪʦʚʠʭ ʧʦʢʣʘʜʽʚ ʧʨʠʟʚʝʣʦ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʚʘʣʽʚ, ʱʦ 

ʫʪʚʦʨʝʥʽ ʚʽʜʭʦʜʘʤʠ ʟʙʘʛʘʯʝʥʥʷ ʨʫʜʠ. ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʚʤʽʩʪ ʦʟʦʢʝʨʠʪʫ ʚ ʨʫʜʽ 

ʩʢʣʘʜʘʚ ʚʽʜ 0 ʜʦ 8%, ʧʨʘʢʪʠʯʥʦ ʚʝʩʴ ʦʙôʻʤ ʚʠʜʦʙʫʪʦʾ ʧʦʨʦʜʠ ʧʽʩʣʷ ʟʙʘʛʘʯʝʥʥʷ 

ʧʦʪʨʘʧʣʷʚ ʫ ʚʽʜʚʘʣʠ. ɺʽʜʭʦʜʠ ʚʽʜʩʠʧʘʣʠʩʴ ʫ ʧʦʥʠʞʝʥʽ ʜʽʣʷʥʢʠ ʫ ʟʘʧʣʘʚʽ ʧʦʪʽʯʢʘ 

ʂʨʫʰʝʣʴʥʠʮʷ, ʘ ʾʭ ʧʦʪʫʞʥʽʩʪʴ ʩʷʛʘʻ 40-60 ʤ. ʏʝʨʝʟ ʭʘʦʪʠʯʥʽʩʪʴ ʚʽʜʩʠʧʘʥʥʷ ʧʦ-

ʨʦʜʠ ʩʬʦʨʤʦʚʘʥʦ ʛʦʨʙʠʩʪʦ-ʭʚʠʣʷʩʪʠʡ ʨʝʣʴʻʬ ʽʟ ʨʽʟʥʠʤʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ, ʛʽʜ-

ʨʦʣʦʛʽʯʥʠʤʠ ʽ ʪʨʦʬʯ̔ʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ˇʨʫʥʪʦʚʠʭ ʩʫʙʩʪʨʘʪʽʚ. ʇʦʨʦʜʘ ʚʽʜʚʘʣʽʚ 

ʤʘʻ ʪʝʤʥʦ-ʩʽʨʠʡ, ʘ ʧʨʠ ʟʤʦʯʫʚʘʥʥʽ ï ʢʦʨʠʯʥʝʚʠʡ ʢʦʣʽʨ. ɿʘ ʩʪʨʫʢʪʫʨʦʶ ʩʫʙʩʪʨʘʪ 

ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʡ, ʟ ʯʠʩʝʣʴʥʠʤʠ ʚʢʣʶʯʝʥʥʷʤʠ ʧʦʜʨʽʙʥʝʥʦʛʦ ʜʝʨʝʚʥʦʛʦ ʤʘʪʝʨʽʘ-

ʣʫ ʪʘ ʚʢʣʶʯʝʥʥʷʤʠ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʠʭ ʟʘʣʠʰʢʽʚ ʦʟʦʢʝʨʠʪʫ ʽ ʥʘʬʪʠ. ɿʘʣʠʰʢʠ ʚʫ-

ʛʣʝʚʦʜʥʽʚ ʥʘʜʘʶʪʴ ʩʫʙʩʪʨʘʪʫ ʩʧʝʮʠʬʽʯʥʦʛʦ ʟʘʧʘʭʫ. ʇʦʨʦʜʘ ʚʽʜʚʘʣʽʚ ʤʘʻ ʥʠʟʴʢʫ 

ʚʦʜʦʧʨʦʥʠʢʥʽʩʪʴ ʽ ʧʨʠ ʟʤʦʯʫʚʘʥʽ ʫʪʚʦʨʶʻ ʣʠʧʢʫ ʪʘ ʚôʷʟʢʫ ʤʘʩʫ. ʋ ʩʢʣʘʜʽ ʩʫʙ-

ʩʪʨʘʪʫ ʧʝʨʝʚʘʞʘʶʪʴ ʛʣʠʥʠʩʪʽ ʚʽʜʢʣʘʜʠ, ʛʽʧʩ, ʢʘʨʙʦʥʘʪʠ ʢʘʣʴʮʽʶ ʽ ʤʘʛʥʽʶ. 

ɺ ʤʝʞʘʭ ʚʽʜʚʘʣʽʚ ʦʟʦʢʝʨʠʪʦʚʠʜʦʙʫʚʘʥʥʷ ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ 

ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʟ ʚʽʢʦʤ ˇʨʫʥʪʦʩʫʤʽʰʝʡ ʚʽʜ 25 ʜʦ 160 ʨʦʢʽʚ. ʅʘʡʩʪʘʨʰʽ ˇʨʫʥ-
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ʪʦʩʫʤʽʰʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʘʞʢʠʤʠ ʽ ʩʝʨʝʜʥʽʤʠ ʩʫʛʣʠʥʢʘʤʠ. ɼʣʷ ʩʫʙʩʪʨʘʪʫ ʚʠʩʠʧʽʚ 

ʭʘʨʘʢʪʝʨʥʽ ʥʝʟʘʜʦʚʽʣʴʥʽ ʛʽʜʨʦʣʦʛʽʯʥʽ ʡ ʘʛʨʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ [11]. ʋ ˇʨʫʥʪʦʩʫ-

ʤʽʰʘʭ ʚʽʜʚʘʣʽʚ ʥʘʷʚʥʽ ʫ ʥʝʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ ʦʨʛʘʥʽʯʥʽ ʡ ʦʨʛʘʥʦ-ʤʽʥʝʨʘʣʴʥʽ ʩʧʦ-

ʣʫʢʠ. ɺʤʽʩʪ ʛʫʤʫʩʫ ʻ ʜʦʩʠʪʴ ʥʠʟʴʢʠʤ ʽ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 11 ʜʦ 25 ʤʛ/ʢʛ (1,1-2,5%), 

ʘ ʚʽʜʧʦʚʽʜʥʦ ʽ ʚʤʽʩʪ ʘʟʦʪʫ ʻ ʥʝʟʥʘʯʥʠʤ (14-34 ʤʛ/ʢʛ). ʂʠʩʣʦʪʥʽʩʪʴ ʩʫʙʩʪʨʘʪʽʚ 

ʙʣʠʟʴʢʘ ʜʦ ʥʝʡʪʨʘʣʴʥʦʾ ʘʙʦ ʩʣʘʙʦʢʠʩʣʘ (ʨʅ 6,2-6,7). ɼʝʪʘʣʴʥʦ ʩʪʘʥ ˇʨʫʥʪʦʚʦʛʦ 

ʧʦʢʨʠʚʫ ʚʠʩʠʧʽʚ ʦʧʠʩʘʥʦ ʫ ʧʨʘʮʷʭ ɻ. ʂʨʝʯʢʽʚʩʴʢʦʾ, ɺ. ɯʚʘʥʮʽʚʘ ʽ ʃ. ɹʫʩʣʝʥʢʦ [8, 

10, 11]. ɺʦʜʥʦʯʘʩ, ʘʚʪʦʨʠ ʜʦʩʣʽʜʠʣʠ ʥʘʷʚʥʽʩʪʴ ˇʨʫʥʪʦʚʠʭ ʙʝʟʭʨʝʙʝʪʥʠʭ ʫ ˇʨʫʥ-

ʪʦʩʫʤʽʰʘʭ ʪʘ ʚʠʷʚʠʣʠ ʟʘʣʝʞʥʽʩʪʴ ʾʭʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʚʽʜ ʚʽʢʫ ʚʽʜʚʘʣʽʚ ʪʘ ʽʥʪʝʥʩʠʚ-

ʥʦʩʪʽ ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ. ʇʦʢʘʟʥʠʢʠ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʛʽʨʩʴ-

ʢʦʾ ʧʦʨʦʜʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʘʙʣʠʮʽ 1.  

ʊʘʙʣʠʮʷ 1 

ʇʦʢʦʤʧʦʥʝʥʪʥʠʡ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʚʽʜʢʣʘʜʽʚ ʚʽʜʚʘʣʽʚ ʦʟʦʢʝʨʠʪʦʚʠʜʦʙʫʚʘʥʥʷ 

ʚ ʤʝʞʘʭ ʤʦʜʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ñɹʦʨʠʩʣʘʚʩʴʢʠʡ ʦʟʦʢʝʨʠʪò [12, 16] 

ʂʦʤʧʦʥʝʥʪʠ 

ʇʦʩʪʤʘʡʥʽʥʛʦʚʽ ʣʘʥʜʰʘʬʪʥʽ ʩʤʫʛʠ, ʩʬʦʨʤʦʚʘʥʽ ʥʘ: 

ʚʽʜʚʘʣʘʭ, ʷʢʽ ʚʠʥʠʢʣʠ ʰʣʷ-

ʭʦʤ ʚʠʧʘʨʶʚʘʥʥʷ ʩʠʨʦʚʠʥʠ 

ʚʽʜʚʘʣʘʭ, ʷʢʽ ʚʠʥʠʢʣʠ ʰʣʷ-

ʭʦʤ ʝʢʩʪʨʘʢʮʽʾ ʩʠʨʦʚʠʥʠ 

ɺʤʽʩʪ,% 

ɺʦʣʦʛʘ 23,5 12,6 

ɺʪʨʘʪʠ ʧʨʠ ʧʨʦʞʘʨʶʚʘʥʥʽ 17,5 16,2 

SiO2 41,9 42,4 

AlO3 13,9 13,2 

CaO 11,0 11,1 

SO3 5,09 9,40 

Fe2O3 3,77 3,49 

K2O 2,53 2,42 

MgO 2,43 2,43 

Na2O 0,80 1,59 

TiO2 0,53 0,50 

Cl 0,18 1,24 

P2O5 0,12 0,60 

FeO 0,10 0,01 

MgO2 0,09 0,03 

ɺʤʽʩʪ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ppm  

(ʫ ʜʫʞʢʘʭ ï ʧʝʨʝʚʠʱʝʥʥʷ ʛʨʘʥʠʯʥʦ-ʜʦʧʫʩʪʠʤʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ, ʨʘʟʽʚ) 

SrO 780 220 

MnO 720 (1,80) 570 (1,43) 

V2O5 210 (1,40) 270 (1,80) 

ZnO 210 (2,47) 130 (1,53) 

Cr2O3 160 (1,60) 70 

NiO 85 (2,36) 48 (1,33) 

Pb2O 58 (2,90) 40 (2,00) 

ZrO2 54 86 

MoO3 ʥʝ ʚʠʟʥʘʯʝʥʦ 2 
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ʗʢ ʩʚʽʜʯʘʪʴ ʜʘʥʽ ʪʘʙʣʠʮʽ, ʚʤʽʩʪ ʩʫʣʴʬʘʪ- ʽ ʭʣʦʨʠʜ-ʡʦʥʽʚ ʫ ʚʽʜʢʣʘʜʘʭ ʥʦʚʠʭ 

ʚʽʜʚʘʣʽʚ ʽʩʪʦʪʥʦ ʚʠʱʠʡ, ʯʝʨʝʟ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʥʘʬʪʦʧʨʦʜʫʢʪʘʤʠ, ʱʦ ʧʦʷʩʥʶʻ ʾʭ 

ʩʠʣʴʥʫ ʟʘʩʦʣʝʥʽʩʪʴ ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ, ʥʝʟʘʜʦʚʽʣʴʥʠʡ ʨʽʩʪ ʨʦʩʣʠʥ. ɿʘʩʦʣʝʥʽʩʪʴ ʟʫ-

ʤʦʚʣʝʥʘ ʨʦʟʯʠʥʝʥʥʷʤ ʛʘʣʽʪʫ ʽ ʛʽʧʩʫ, ʷʢʽ ʤʽʩʪʷʪʴʩʷ ʫ ʩʫʙʩʪʨʘʪʽ. ʑʽʣʴʥʘ ʜʨʽʙʥʦʟʝ-

ʨʥʠʩʪʘ ʩʪʨʫʢʪʫʨʘ ˇʨʫʥʪʦʚʦʛʦ ʩʫʙʩʪʨʘʪʫ ʩʧʨʠʷʻ ʤʽʛʨʘʮʽʾ ʡʦʥʽʚ ʩʦʣʝʡ ʥʘ ʟʝʤʥʫ 

ʧʦʚʝʨʭʥʶ ʪʘ ʚʪʦʨʠʥʥʦʤʫ ʟʘʩʦʣʝʥʥʶ. ɯʥʰʠʤ ʣʽʤʽʪʫʶʯʠʤ ʯʠʥʥʠʢʦʤ ʻ ʚʫʛʣʝʚʦʜʥʽ 

ʥʘʬʪʠ ʪʘ ʦʟʦʢʝʨʠʪʫ, ʧʨʠʯʦʤʫ ʾʭ ʜʽʷ ʟʫʤʦʚʣʝʥʘ ʥʝ ʬʽʪʦʪʦʢʩʠʯʥʽʩʪʶ ʚʫʛʣʝʚʦʜʥʽʚ, 

ʘ ʟʤʽʥʦʶ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʬʪʦʟʘʙʨʫʜʥʝʥʦʛʦ ʩʫʙʩʪʨʘʪʫ. ʊʘʢʠʡ ʩʫʙʩʪʨʘʪ 

ʯʝʨʝʟ ʛʽʜʨʦʬʦʙʥʽʩʪʴ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʛʘʥʦ ʟʤʦʯʫʻʪʴʩʷ ʚʦʜʦʶ, ʦʜʥʘʢ ʢʨʘʱʝ ʾʾ 

ʫʪʨʠʤʫʻ. ʇʽʜ ʯʘʩ ʟʤʦʯʫʚʘʥʥʷ ʩʫʙʩʪʨʘʪ ʥʘʙʫʚʘʻ ʚôʷʟʢʦʾ ʧʣʘʩʪʠʣʽʥʦʧʦʜʽʙʥʦʾ ʢʦʥ-

ʩʠʩʪʝʥʮʽʾ. ʉʽʣʴ ʫ ʥʘʬʪʦʟʘʙʨʫʜʥʝʥʥʦʤʫ ʩʫʙʩʪʨʘʪʽ ʨʦʟʯʠʥʷʻʪʴʩʷ ʜʫʞʝ ʩʣʘʙʢʦ. ʊʦ-

ʤʫ ʧʨʦʮʝʩʠ ʨʦʟʯʠʥʝʥʥʷ ʩʦʣʝʡ ʨʦʟʚʠʚʘʶʪʴʩʷ ʧʦʚʽʣʴʥʦ, ʘ ʾʭʥʽʡ ʚʧʣʠʚ ʥʘ ʨʦʩʣʠʥʠ 

ʥʦʩʠʪʴ ñʭʨʦʥʽʯʥʠʡò ʭʘʨʘʢʪʝʨ. ʉʘʤʝ ʩʫʢʫʧʥʘ ʜʽʷ ʩʦʣʴʦʚʦʛʦ ʽ ʥʘʬʪʦʚʦʛʦ ʯʠʥʥʠʢʽʚ 

ʚʠʟʥʘʯʘʶʪʴ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ˇʨʫʥʪʦʚʦʛʦ ʩʫʙʩʪʨʘʪʫ ʪʘ ʜʝʪʝʨʤʽʥʫʶʪʴ 

ʧʨʦʮʝʩʠ ʨʦʟʚʠʪʢʫ ʧʽʦʥʝʨʥʠʭ ʬʽʪʦʮʝʥʦʟʽʚ. 

ʉʪʘʨʽ ʚʽʜʚʘʣʠ ʩʬʦʨʤʦʚʘʥʦ ʚʽʜʢʣʘʜʘʤʠ, ʱʦ ʦʪʨʠʤʘʥ ̔ʰʣʷʭʦʤ ʚʠʧʘʨʶʚʘʥ-

ʥʷ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʙʽʣʴʰʽʩʪʴ ʩʦʣʝʡ ʟ ʧʦʨʦʜʠ ʨʦʟʯʠʥʝʥʦ ʽ ʚʠʤʠʪʦ. ʆʜʥʘʢ ʚʤʽʩʪ 

ʦʢʨʝʤʠʭ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ ˇʨʫʥʪʦʩʫʤʽʰʘʭ ʧʝʨʝʚʠʱʫʻ ʛʨʘʥʠʯʥʦʜʦʧʫʩʪʠʤʽ ʢʦʥ-

ʮʝʥʪʨʘʮʽʾ ʫ 1,4-2,9 ʨʘʟʘ [12]. ʇʨʠ ʮʴʦʤʫ ʚʽʜʟʥʘʯʠʤʦ ʥʠʞʯʫ ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʶ ʥʘ 

ʥʦʚʠʭ ʚʠʩʠʧʘʭ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʽʥʪʝʥʩʠʚʥʠʤ ʚʠʤʠʚʘʥʥʷʤ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʨʦʩ-

ʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ. ɿʥʘʯʥʽ ʧʣʦʱʽ ʩʪʘʨʠʭ ʚʠʩʠʧʽʚ ʧʨʦʜʦʚʞʫʶʪʴ ʟʘʡʤʘʪʠ ʛʦʩʧʦʜʘʨ-

ʩʴʢʽ ʬʽʪʦʮʝʥʦʟʠ, ʪʦʤʫ ˇʨʫʥʪʦʪʚʦʨʥʽ ʧʨʦʮʝʩʠ ʥʘ ʥʠʭ ʚʽʜʙʫʚʘʶʪʴʩʷ ʷʢ ʰʣʷʭʦʤ 

ʧʨʠʨʦʜʥʦʛʦ ʟʘʨʦʩʪʘʥʥʷ, ʪʘʢ ʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʆʜʥʘʢ, ʚ 

ʦʩʪʘʥʥʽ ʨʦʢʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʫʪʪʻʚʝ ʩʢʦʨʦʯʝʥʥʷ ʧʣʦʱ ʧʽʜ ʧʨʠʩʘʜʠʙʥʠʤ ʜʽʣʷʥʢʘ-

ʤʠ. 

ʉʘʤʦʟʘʨʦʩʪʘʥʥʷ ʚʽʜʚʘʣʽʚ ʦʟʦʢʝʨʠʪʦʚʠʜʦʙʫʚʘʥʥʷ. ɿ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʪʘ ʦʢʨʝʩʣʝʥʥʷ 

ʰʣʷʭʽʚ ʬʽʪʦʤʝʣʽʦʨʘʮʽʾ ʚʽʜʚʘʣʽʚ ʦʟʦʢʝʨʠʪʦʚʠʜʦʙʫʚʘʥʥʷ ʤʠ ʜʝʪʘʣʴʥʦ ʦʙʩʪʝʞʠʣʠ 

ʩʪʘʥ ʽʩʥʫʶʯʦʛʦ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʷʢ ʫ ʤʝʞʘʭ ʚʽʜʚʘʣʽʚ, ʪʘʢ ʽ ʚ ʦʪʦʯʫʶʯʠʭ ʾʭ 

ʘʥʪʨʦʧʦʛʝʥʥʦ-ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ ʣʘʥʜʰʘʬʪʥʠʭ ʩʠʩʪʝʤʘʭ. ʇʣʦʱʘ ʜʦʩʣʽʜʞʫʚʘʥʦʾ 

(ʦʙʣ̔ʢʦʚʦʾ) ʪʝʨʠʪʦʨʽʾ ʩʪʘʥʦʚʠʪʴ 38,87 ʛʘ. 

ʉʝʨʝʜ ʚʠʜʽʚ ʨʦʩʣʠʥ, ʷʢʽ ʟʜʘʪʥʽ ʨʦʩʪʠ ʫ ʨʘʡʦʥʽ ʦʟʦʢʝʨʠʪʦʚʠʭ ʢʦʧʘʣʝʥʴ, ʧʝ-

ʨʝʚʘʞʘʻ ʦʙʣʽʧʠʭʘ ʢʨʫʰʠʥʦʚʠʜʥʘ (Hippophae rhamnoides L.). ɺʦʥʘ ʧʦʰʠʨʝʥʘ ʫ 

ʚʠʛʣʷʜʽ ʱʽʣʴʥʠʭ ʟʘʨʦʩʪʝʡ ʡ ʦʢʨʝʤʠʭ ʥʝʚʝʣʠʢʠʭ ʢʫʨʪʠʥ ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʦ-

ʙʨʠʤ ʩʪʘʥʦʤ ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ. ʇʽʜ ʯʘʩ ʧʦʣʴʦʚʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʽ ʜʝʰʠʬʨʫʚʘʥʥʷ 

ʘʝʨʦ- ʽ ʢʦʩʤʦʟʥʽʤʢʽʚ ʥʘʤʠ ʦʙʣʽʢʦʚʘʥʦ 134 ʦʩʝʨʝʜʢʠ ʟʘʨʦʩʪʘʥʥʷ ʧʣʦʱʝʶ ʚʽʜ 5 ʤ
2
 

ʜʦ 2,15 ʛʘ. ʅʘ ʦʙʣʽʧʠʭʦʚʽ ʫʛʨʫʧʦʚʘʥʥʷ ʧʨʠʧʘʜʘʻ 6,18 ʛʘ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ 
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(15,9% ʚʽʜ ʾʾ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ). ʆʩʦʙʣʠʚʦʩʪʽ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʦʙʣʽʧʠʭʠ ʚ 

ʮʠʭ ʫʤʦʚʘʭ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʽ ʚʯʝʥʠʤʠ-ʝʢʦʣʦʛʘʤʠ ʄ. ʎʘʡʪʣʝʨʦʤ, ʊ. ʉʢʨʦʙʘʯʝʤ, 

ɺ. ʉʝʥʴʢʽʚʠʤ ʽ ʅ. ʂʫʯʤʘʥʠʯ [14-17]. ʅʘ ʟʘʢʣʘʜʝʥʠʭ ʥʠʤʠ ʧʨʦʙʥʠʭ ʧʣʦʱʘʭ ʚ ʩʝ-

ʨʝʜʥʴʦʤʫ ʚʠʷʚʣʝʥʦ 12,8 ʪʠʩ. ʜʝʨʝʚ/ʛʘ ʽʟ ʩʝʨʝʜʥʴʦʶ ʚʠʩʦʪʦʶ 1,8 ʤ (ʦʢʨʝʤʽ ʜʝʨʝʚʘ 

ʩʷʛʘʶʪʴ ʚʠʩʦʪʠ 4,2 ʤ). ɿʥʘʯʥʽ ʚʘʨʽʘʮʽʾ ʩʚʽʜʯʘʪʴ ʧʨʦ ʨʽʟʥʠʡ ʯʘʩ ʟʘʨʦʩʪʘʥʥʷ ʚʠʩʠ-

ʧʽʚ, ʘ ʚʽʜʧʦʚʽʜʥʦ ʽ ʨʽʟʥʦʚʽʢʦʚʫ ʩʪʨʫʢʪʫʨʫ ʽʩʥʫʶʯʠʭ ʫʛʨʫʧʦʚʘʥʴ [16]. 

ʆʢʨʽʤ ʦʙʣʽʧʠʭʠ, ʥʘ ʚʽʜʚʘʣʘʭ ʽ ʤʽʞʚʽʜʚʘʣʴʥʠʭ ʧʣʦʱʘʭ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʪʦʧʦ-

ʣʷ ʯʦʨʥʘ (Populus nigra L.), ʙʝʨʝʟʘ ʧʦʥʠʢʣʘ (Betula pendula L.), ʦʩʠʢʘ (Populus 

tremula L.), ʢʣʝʥ ʛʦʩʪʦʨʦʣʠʩʪʠʡ (Acer platanoides L.), ʷʩʝʥ ʟʚʠʯʘʡʥʠʡ (Fraxinus 

excelsior L.) ʪʘ ʽʥʰʽ ʚʠʜʠ ʜʝʨʝʚ ʽ ʯʘʛʘʨʥʠʢʽʚ. ʄʽʩʮʝʚʽ ʤʝʰʢʘʥʮʽ ʚ ʤʝʞʘʭ ʩʪʘʨʠʭ 

ʚʠʩʠʧʽʚ ʧʨʦʜʦʚʞʫʶʪʴ ʟʘʢʣʘʜʘʪʠ ʥʝʚʝʣʠʢʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʜʽʣʷʥʢʠ. ʅʘ ʮʠʭ 

ʜʽʣʷʥʢʘʭ ʟʨʦʩʪʘʻ ʷʙʣʫʥʷ ʣʽʩʦʚʘ (Malus sylvestris Mill.), ʛʨʫʰʘ ʜʠʢʘ (Pyrus 

communis L.) ʽ ʛʦʨʦʙʠʥʘ ʟʚʠʯʘʡʥʘ (Sorbus aucuparia L). 

ɿʘʛʘʣʦʤ, ʫ ʧʽʜʪʦʧʣʝʥʠʭ ʡ ʩʣʘʙʦʩʪʽʯʥʠʭ ʧʦʥʠʞʝʥʥʷʭ ʬʦʨʤʫʶʪʴʩʷ ʧʨʠʨʦʜʥʽ 

ʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʛʽʜʨʦʬʽʣʴʥʦʾ ʽ ʛʽʛʨʦʬʽʣʴʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ, ʘ ʥʘ ʚʝʨʰʠʥʘʭ ʚʽʜ-

ʚʘʣʽʚ ï ʤʝʟʦʬʽʣʴʥʦʾ ʽ ʢʩʝʨʦʬʽʣʴʥʦʾ. ʄʝʥʰʠʡ ʚʤʽʩʪ ʚʦʣʦʛʠ ʫ ʚʝʨʭʥʽʭ ʰʘʨʘʭ ʩʫʙ-

ʩʪʨʘʪʫ ʥʦʚʠʭ ʚʽʜʚʘʣʽʚ ʩʣʽʜ ʧʦʷʩʥʶʚʘʪʠ ʚʽʜʩʫʪʥʽʩʪʶ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ. ʋ 

ʩʚʦʶ ʯʝʨʛʫ, ʪʨʘʚôʷʥʘ ʨʦʩʣʠʥʥʽʩʪʴ ʥʘ ʩʪʘʨʠʭ ʚʠʩʠʧʘʭ ʻ ʛʦʣʦʚʥʠʤ ʯʠʥʥʠʢʦʤ 

ʫʪʨʠʤʫʚʘʥʥʷ ʚʦʣʦʛʠ ʫ ˇʨʫʥʪʽ. ʅʘ ʩʪʘʨʠʭ ʚʽʜʚʘʣʘʭ ʰʣʷʭʦʤ ʩʘʤʦʟʘʨʦʩʪʘʥʥʷ ʩʬʦ-

ʨʤʫʚʘʚʩʷ ʤʘʡʞʝ ʩʫʮʽʣʴʥʠʡ ʪʨʘʚôʷʥʠʡ ʧʦʢʨʠʚ, ʷʢʠʡ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʥʝʚʠʩʦʢʠʤ 

ʧʨʦʝʢʪʠʚʥʠʤ ʧʦʢʨʠʪʪʷʤ (ʜʦ 50%). ɼʦʤʽʥʫʶʯʠʤ ʚʠʜʦʤ ʻ ʢʫʥʠʯʥʠʢ ʥʘʟʝʤʥʠʡ 

(ʉalamagrostis epigeʽos (L.) Roth.). ʋ ʛʨʫʧʽ ʨʽʟʥʦʪʨʘʚôʷ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʧʨʝʜʩʪʘʚ-

ʥʠʢʠ ʣʷʜʚʝʥʮʷ ʨʦʛʘʪʦʛʦ (Lotus corniculatus L.), ʢʦʥʶʰʠʥʠ ʣʫʯʥʦʾ (Trifolium 

pratense L.), ʜʝʨʝʚʽʶ (Achillea millefolium L.), ʛʦʨʦʰʢʘ ʣʽʩʦʚʦʛʦ (Vicia sylvatica 

L.), ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ (Dactylis glomerata L.), ʙʠʣʠʥʮʷ ʜʦʚʛʦʨʦʛʦʛʦ (Gymnadenʽʘ 

conopsea (L.) R.Br.) ʪʦʱʦ. ʅʘ ʧʝʨʝʟʚʦʣʦʞʝʥʠʭ, ʯʘʩʦʤ ʟʘʩʦʣʝʥʠʭ ˇʨʫʥʪʘʭ ʧʦʰʠ-

ʨʶʶʪʴʩʷ ʘʩʦʮʽʘʮʽʾ ʟ ʥʘʷʚʥʽʩʪʶ ʪʘʢʠʭ ʛʽʛʨʦʬʽʪʥʠʭ ʚʠʜʽʚ, ʷʢ ʦʩʦʢʘ (ʉarex dystans 

L.), ʩʠʪʥʠʢ ʯʣʝʥʠʩʪʠʡ (Juncus articulatus L.) ʡ ʦʯʝʨʝʪ ʟʚʠʯʘʡʥʠʡ (Phragmites 

australis Trin.ex.Steud.). ʋ ʨʽʯʠʱʘʭ, ʢʘʥʘʚʘʭ ʽ ʟʘʙʦʣʦʯʝʥʠʭ ʧʦʥʠʞʝʥʥʷʭ ʩʬʦʨʤʦ-

ʚʘʥʽ ʤʦʥʦʜʦʤʽʥʘʪʥʽ ʫʛʨʫʧʦʚʘʥʥʷ ʟ ʨʦʛʦʟʫ ʰʠʨʦʢʦʣʠʩʪʷʥʦʛʦ (Typha latifolia L.), 

ʨʦʛʦʟʫ ʃʘʢʩʤʘʥʘ (Typha laxmanii Lepech) ʽ ʢʦʤʠʰʫ ʦʟʝʨʥʦʛʦ (Schoenoplectus 

lacustris L.). 

ɼʣʷ ʨʦʩʣʠʥʥʦʩʪʽ ʥʦʚʠʭ ʚʠʩʠʧʽʚ ʭʘʨʘʢʪʝʨʥʝ ʤʘʣʦʩʧʨʠʷʪʣʠʚʝ ʩʝʨʝʜʦʚʠʱʝ 

(ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʩʪʘʨʠʤʠ ʚʽʜʚʘʣʘʤʠ). ɹʣʠʟʴʢʦ 60% ʚʽʜ ʾʭʥʴʦʾ ʧʣʦʱʽ ʧʦʟʙʘʚʣʝʥʽ 

ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ, ʘ ʨʝʰʪʘ ʪʝʨʠʪʦʨʽʾ ʧʝʨʝʙʫʚʘʻ ʫ ʧʽʦʥʝʨʥʽʡ ʩʪʘʜʽʾ ʟʘʨʦʩʪʘʥʥʷ. 

ʃʽʤʽʪʫʶʯʠʤ ʯʠʥʥʠʢʦʤ ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ ʨʦʩʣʠʥʥʦʩʪʽ ʚʚʘʞʘʻʪʴʩʷ ʟʘʩʦʣʝʥʽʩʪʴ 

ʩʫʙʩʪʨʘʪʫ [12]. ʇʽʦʥʝʨʥʠʤʠ ʚʠʜʘʤʠ ʚʠʩʪʫʧʘʶʪʴ ʨʽʟʥʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʛʘʣʦʬʽʣʴʥʦʾ 
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ʬʣʦʨʠ, ʟʦʢʨʝʤʘ ʧʦʢʽʩʥʠʮʷ (Puccinella distans Parl.), ʪʨʠʟʫʙʝʮʴ ʤʦʨʩʴʢʠʡ 

(Triglochin maritimum L.) ʽ ʙʫʣʴʙʦʢʦʤʠʰ ʤʦʨʩʴʢʠʡ (Bolboschoenus maritimus (L) 

Palla.). 

ɯʩʪʦʪʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʟʘʨʦʩʪʘʥʥʷ ʚʽʜʚʘʣʴʥʠʭ ʧʦʚʝʨʭʦʥʴ ʻ ʟʥʘʯʥʘ ʫʯʘʩʪʴ ʫ 

ʩʢʣʘʜʽ ʧʽʦʥʝʨʥʦʾ ʬʣʦʨʠ ʜʦʚʛʦʢʦʨʝʥʝʚʠʱʥʠʭ ʨʦʩʣʠʥ (ʨʦʜʠʥʠ Poaceae, Fabaceae, 

Cyperaceae). ɿ 93 ʚʠʜʽʚ ʨʦʩʣʠʥ, ʷʢʽ ʚʠʷʚʣʝʥʽ ʚ ʤʝʞʘʭ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʜʽʣʷʥʢʠ, 

32  ʥʘʣʝʞʘʪʴ ʜʦ ʛʨʫʧʠ ʜʦʚʛʦʢʦʨʝʥʝʚʠʱʥʠʭ ʙʽʦʤʦʨʬ [12]. ʄʦʟʘʾʯʥʠʡ ʭʘʨʘʢʪʝʨ 

ʧʨʠʨʦʜʥʠʭ ʫʤʦʚ ʚʽʜʚʘʣʽʚ ʟʫʤʦʚʣʶʻ ʚʽʜʤʽʥʥʦʩʪʽ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʨʦʩʣʠʥʥʦʩʪʽ. 

ʅʘʡʙʽʣʴʰʠʤ ʚʠʜʦʚʠʤ ʨʽʟʥʦʤʘʥʽʪʪʷʤ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʬʽʪʦʮʝʥʦʟʠ ʟʚʦʣʦʞʝʥʠʭ 

(ʧʽʜʪʦʧʣʝʥʠʭ) ʜʽʣʷʥʦʢ. ɺʦʜʥʦʯʘʩ, ʥʘʡʙʽʜʥʽʰʠʡ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʨʦʩʣʠʥʥʦʩʪʽ ʚʣʘ-

ʩʪʠʚʠʡ ʜʣʷ ʢʨʫʪʠʭ ʩʭʠʣʽʚ, ʷʢʽ ʟʘʟʥʘʶʪʴ ʽʥʪʝʥʩʠʚʥʦʛʦ ʧʣʦʱʠʥʥʦʛʦ ʟʤʠʚʫ, ʘ ʪʘ-

ʢʦʞ ʟʘʩʦʣʝʥʠʭ ʜʽʣʷʥʦʢ ʥʦʚʠʭ ʚʠʩʠʧʽʚ. 

ʇʨʠʨʦʜʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʩʣʠʥʥʦʩʪʽ ʥʘ ʜʽʣʷʥʢʘʭ, ʱʦ ʟʘʙʨʫʜʥʝʥʽ ʥʘʬʪʦʶ 

ʯʠ ʽʥʰʠʤʠ ʚʫʛʣʝʚʦʜʥʷʤʠ, ʻ ʩʢʣʘʜʥʠʤ ʽ ʪʨʠʚʘʣʠʤ ʧʨʦʮʝʩʦʤ. ɼʦʚʢʦʣʘ ʥʘʬʪʦʚʠʭ 

ʩʚʝʨʜʣʦʚʠʥ ʬʦʨʤʫʚʘʥʥʷ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʡʜʝ ʟʘ ʪʠʧʦʤ ʧʝʨʚʠʥʥʠʭ ʩʫʢʮʝʩʽʡ 

ʥʘ ʚʽʜʢʨʠʪʦʤʫ ʩʠʣʴʥʦʟʘʙʨʫʜʥʝʥʦʤʫ ʧʨʦʩʪʦʨʽ ʧʨʦʤʤʘʡʜʘʥʯʠʢʽʚ, ʯʘʩʪʦ ʫ ʩʢʣʘʜ-

ʥʠʭ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ. ʅʘ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʬʦʨʤʫʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʽʜʙʽʨ ʽ 

ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʩʪʽʡʢʠʭ ʜʦ ʥʘʬʪʦʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʨʦʩʣʠʥ. ɺʠʜʠ ʨʦʩʣʠʥ, ʷʢʽ 

ʤʘʶʪʴ ʧʝʨʝʚʘʛʠ ʟʘ ʦʢʨʝʤʠʤʠ ʞʠʪʪʻʚʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʤʘʶʪʴ ʚʠʱʠʡ ʧʦʪʝʥʮʽʘʣ 

ʜʦ ʚʠʞʠʚʘʥʥʷ ʽ ʬʦʨʤʫʚʘʥʥʷ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ. 

ʇʦʰʠʨʝʥʥʷ ʽ ʩʫʢʮʝʩʽʡʥʽ ʟʤʽʥʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ. ɿ ʤʝʪʦʶ ʦʢʨʝʩʣʝʥʥʷ 

ʦʧʪʠʤʽʟʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʦʰʠʨʝʥʥʷ ʽ ʨʦʟʚʠʪʢʫ 

ʩʫʢʮʝʩʽʡ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʚʽʜʚʘʣʽʚ ʦʟʦʢʝʨʠʪʦʚʠʜʦʙʫʚʘʥʥʷ, ʧʨʦʚʝʜʝʥʦ ʣʘʥʜ-

ʰʘʬʪʥʦ-ʝʢʦʣʦʛʽʯʥʝ ʢʘʨʪʫʚʘʥʥʷ (ʫ ʤʘʩʰʪʘʙʽ 1:5 000) ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʤʘʪʝʨʽʘ-

ʣʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ. ʋ ʧʨʦʮʝʩʽ ʜʝʰʠʬʨʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʦ 

ʧôʷʪʴ ʨʽʟʥʦʯʘʩʦʚʠʭ ʢʦʩʤʦʟʥʽʤʢʽʚ Landsat 7 ETM+, ʷʢʽ ʜʦʩʪʫʧʥʽ ʥʘ ɯʥʪʝʨʥʝʪ-

ʨʝʩʫʨʩʽ Google Earth: 1) 26 ʢʚʽʪʥʷ 2003 ʨ.; 2) 26 ʙʝʨʝʟʥʷ 2005 ʨ.; 3) 3 ʣʠʧʥʷ 

2006 ʨ.; 4) 29 ʞʦʚʪʥʷ 2010 ʨ. (ʧʘʥʭʨʦʤʘʪʠʯʥʠʡ ʟʥʽʤʦʢ); 5) 15 ʞʦʚʪʥʷ 2012 ʨ. 

ʇʦʨʷʜ ʽʟ ʢʦʩʤʦʟʥʽʤʢʘʤʠ, ʚʠʢʦʨʠʩʪʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʘʝʨʦʬʦʪʦʟʥʽʤʘʥʥʷ (9 ʛʨʫʜʥʷ 

2015 ʨ.) ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʝʟʧʽʣʦʪʥʦʛʦ ʣʽʪʘʣʴʥʦʛʦ ʘʧʘʨʘʪʫ DJI Phantom 3, ʱʦ ʜʘʣʦ 

ʟʤʦʛʫ ʫʪʦʯʥʠʪʠ ʚʠʜʦʚʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʨʦʩʣʠʥʥʦʩʪʽ. 

ʉʪʘʥ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʜʣʷ 2003, 2006, 2010 ʽ 2015 ʨʦ-

ʢʽʚ. ʇʣʦʱʽ, ʟʘʡʥʷʪʽ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʜʝʨʝʚ ʽ ʯʘʛʘʨʥʠʢʽʚ, ʚʠʟʥʘʯʝʥʦ ʟʘ ʾʭʥʽʤ ʧʨʦʝ-

ʢʪʠʚʥʠʤ ʧʦʢʨʠʪʪʷʤ. ʈʝʟʫʣʴʪʘʪʠ ʜʣʷ ʦʩʪʘʥʥʴʦʛʦ ʧʝʨʽʦʜʫ ʦʪʨʠʤʘʥʦ ʰʣʷʭʦʤ ʘʢʪʫ-

ʘʣʽʟʘʮʽʾ ʚʽʜʜʝʰʠʬʨʦʚʘʥʠʭ ʢʦʩʤʦʟʥʽʤʢʫ ʚʽʜ 15 ʞʦʚʪʥʷ 2012 ʨ. ʪʘ ʘʝʨʦʟʥʽʤʢʽʚ. 

ʋʪʦʯʥʝʥʥʷ ʤʝʞ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʧʨʦʚʝʜʝʥʦ ʧʽʜ ʯʘʩ ʧʦʣʴʦʚʦʛʦ ʟʥʽʤʘʥʥʷ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ. 
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ʇʽʜ ʯʘʩ ʜʝʰʠʬʨʫʚʘʥʥʷ ʢʦʩʤʦʟʥʽʤʢʽʚ ʫ ʨʦʩʣʠʥʥʦʤʫ ʧʦʢʨʠʚʽ ʟʘ ʯʽʪʢʠʤʠ 

ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʤʠ ʦʟʥʘʢʘʤʠ ʚʠʦʢʨʝʤʣʝʥʦ: ʦʙʣʽʧʠʭʦʚʽ ʟʘʨʦʩʪʽ; ʽʥʰʽ ʚʠʜʠ ʜʝʨʝʚ ʽ 

ʯʘʛʘʨʥʠʢʽʚ; ʧʦʚʝʨʭʥʽ ʙʝʟ ʚʠʜʠʤʠʭ ʦʟʥʘʢ ʨʦʩʣʠʥʥʦʩʪʽ ʪʘ ʽʥʰʽ ʚʽʜʢʨʠʪʽ ʟʝʤʣʽ 

(ʫ ʪ.ʯ. ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʜʽʣʷʥʢʠ); ʟʦʥʠ ʧʽʜʪʦʧʣʝʥʥʷ ʽ ʟʘʙʦʣʦʯʝʥʥʷ. ɺʣʘʩʥʝ 

ʮʽ ʚʠʜʠ ʧʦʢʨʠʚʽʚ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚʠʟʥʘʯʘʶʪʴ ʽʩʪʦʪʥʽ ʪʨʘʥʩʬʦʨʤʘʮʽʡʥʽ ʟʤʽʥʠ ʫ 

ʩʪʨʫʢʪʫʨʽ ʨʦʩʣʠʥʥʦʩʪʽ. ɿʘʛʘʣʦʤ, ʩʪʨʫʢʪʫʨʘ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʚ ʤʝʞʘʭ ʦʙʣʽʢʦ-

ʚʦʾ ʧʣʦʱʽ ʚʽʜʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 1. ʅʘʡʙʽʣʴʰʘ ʯʘʩʪʢʘ ʚ ʥʽʡ ʧʨʠʧʘʜʘʻ ʥʘ ʧʣʦʱʽ, ʟʘ-

ʡʥʷʪʽ ʪʨʘʚôʷʥʠʤ ʧʦʢʨʠʚʦʤ (26,11% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ), ʦʙʣʽʧʠʭʦʚʠʤʠ ʟʘʨʦʩʪʷ-

ʤʠ (15,90%) ʪʘ ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʜʝʨʝʚ ʽ ʯʘʛʘʨʥʠʢʽʚ (15,79%). ɿʥʘʯʥʦ ʤʝʥʰʽ ʧʣʦ-

ʱʽ ʟʘʡʥʷʪʽ ʙʦʣʦʪʥʠʤʠ ʚʠʜʘʤʠ ʨʦʩʣʠʥ (8,49%) ʪʘ ʜʽʣʷʥʢʘʤʠ ʙʝʟ ʦʟʥʘʢ ʨʦʩʣʠʥʥʦ-

ʩʪʽ ʽ ʨʦʟʦʨʘʥʠʤʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʫʛʽʜʜʷʤʠ (8,99%). 

 
ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʚ ʤʝʞʘʭ ʦʙʣʽʢʦʚʦʾ ʧʣʦʱʽ ʩʪʘʥʦʤ ʥʘ 2015 ʨ. 

(ʤʦʜʝʣʴʥʘ ʜʽʣʷʥʢʘ ñɹʦʨʠʩʣʘʚʩʴʢʠʡ ʦʟʦʢʝʨʠʪò), ʫ ʚʽʜʩʦʪʢʘʭ 

 

ʆʩʦʙʣʠʚʘ ʨʦʣʴ ʫ ʩʫʢʮʝʩʽʾ ʚʽʜʚʘʣʴʥʠʭ ʧʦʚʝʨʭʦʥʴ ʥʘʣʝʞʠʪʴ ʮʝʥʦʧʦʧʫʣʷʮʽʾ 

ʦʙʣʽʧʠʭʠ ʢʨʫʰʠʥʦʚʠʜʥʦʾ. ʋʧʝʨʰʝ ʦʩʦʙʠʥʠ ʦʙʣʽʧʠʭʠ ʟôʷʚʠʣʠʩʴ ʥʘ ʚʽʜʚʘʣʘʭ ʫ 

1993 ʨ. [17]. ɼʣʷ ʨʦʟʚʠʪʢʫ ʾʭʥʽʭ ʦʩʦʙʠʥ ʩʬʦʨʤʦʚʘʥʽ ʩʧʨʠʷʪʣʠʚʽ ʧʨʠʨʦʜʥʽ ʫʤʦʚʠ: 

ʜʨʽʙʥʦʟʝʨʥʠʩʪʘ ʧʫʭʢʘ ʩʪʨʫʢʪʫʨʘ ʽ ʜʦʩʪʘʪʥʻ ʟʚʦʣʦʞʝʥʥʷ ʩʫʙʩʪʨʘʪʫ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ 

ʢʦʥʢʫʨʝʥʮʽʾ ʽʥʰʠʭ ʨʦʩʣʠʥ. ʅʝʚʠʙʘʛʣʠʚʽʩʪʴ ʦʙʣʽʧʠʭʠ ʜʦ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʽ ʚʦ-

ʣʦʛʠ, ʟʜʘʪʥʽʩʪʴ ʚʠʪʨʠʤʫʚʘʪʠ ʥʝʟʥʘʯʥʝ ʟʘʩʦʣʝʥʥʷ ˇʨʫʥʪʦʩʫʤʽʰʝʡ ʟʫʤʦʚʠʣʠ ʰʚʠ-

ʜʢʝ ʾʾ ʧʦʰʠʨʝʥʥʷ ʥʘ ʚʽʜʚʘʣʘʭ ʦʟʦʢʝʨʠʪʦʚʠʜʦʙʫʚʘʥʥʷ. ʅʠʥʽ ʟʘʨʦʩʪʽ ʦʙʣʽʧʠʭʠ ʨʦ-

ʟʢʠʜʘʥʦ ʧʨʘʢʪʠʯʥʦ ʧʦ ʫʩʽʭ ʜʽʣʷʥʢʘʭ ʚʽʜʚʘʣʽʚ (ʦʩʦʙʣʠʚʦ ʩʪʘʨʠʭ). ɺʦʥʠ ʟʨʦʩʪʘʶʪʴ 

ʟʜʝʙʽʣʴʰʦʛʦ ʥʘ ʩʭʠʣʘʭ, ʜʝ ʽʥʪʝʥʩʠʚʥʽʰʝ ʽʟ ˇʨʫʥʪʦʩʫʤʽʰʝʡ ʚʠʤʠʚʘʶʪʴʩʷ ʩʦʣʽ. ʋ 

2015 ʨ. ʧʣʦʱʽ, ʟʘʡʥʷʪʽ ʧʽʜ ʦʙʣʽʧʠʭʦʚʠʤʠ ʟʘʨʦʩʪʷʤʠ, ʧʝʨʝʚʠʱʠʣʠ ʧʣʦʱʽ ʟʨʦʩ-
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ʪʘʥʥʷ ʽʥʰʠʭ ʚʠʜʽʚ ʜʝʨʝʚ ʽ ʯʘʛʘʨʥʠʢʽʚ. ʗʢʱʦ ʽʩʥʫʶʯʽ ʪʝʤʧʠ ʧʦʰʠʨʝʥʥʷ ʦʙʣʽʧʠʭʠ 

ʟʙʝʨʝʞʫʪʴʩʷ, ʪʦ ʚʞʝ ʫ 2025 ʨ. ʘʨʝʘʣ ʾʾ ʟʨʦʩʪʘʥʥʷ ʩʪʘʥʦʚʠʪʠʤʝ ʙʣʠʟʴʢʦ 12,0 ʛʘ 

(31,5% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʜʽʣʷʥʢʠ). 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʝʰʠʬʨʫʚʘʥʥʷ ʢʦʩʤʦʟʥʽʤʢʫ 2003 ʨ. ʚʠʷʚʣʝʥʦ ʣʠʰʝ ʧôʷʪʴ 

ʦʩʝʨʝʜʢʽʚ ʬʦʨʤʫʚʘʥʥʷ ʟʘʨʦʩʪʝʡ ʦʙʣʽʧʠʭʠ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ 0,09 ʛʘ (ʨʠʩ. 2, 3).  

 
ʈʠʩ. 2. ʂʽʣʴʢʽʩʪʴ ʦʩʝʨʝʜʢʽʚ ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ  

ʚ ʤʝʞʘʭ ʦʙʣʽʢʦʚʦʾ ʜʣ̔ʷʥʢʠ, ʚ ʦʜʠʥʠʮʷʭ 

 

ʆʩʝʨʝʜʢʠ ʨʦʟʤʽʱʝʥʽ ʚ ʤʝʞʘʭ ʥʘʡʙʽʣʴʰʦʛʦ ʽʟ ʩʪʘʨʠʭ ʚʽʜʚʘʣʽʚ, ʧʝʨʝʚʘʞʥʦ 

ʥʘ ʜʫʞʝ ʢʨʫʪʦʤʫ ʩʭʠʣʽ ʟʘʭʽʜʥʦʾ ʝʢʩʧʦʟʠʮʽʾ. ɯʥʪʝʥʩʠʚʥʝ ʨʦʟʨʦʩʪʘʥʥʷ ʦʙʣʽʧʠʭʦʚʠʭ 

ʢʫʨʪʠʥ ʚʠʷʚʣʝʥʦ ʫ 2006-2010 ʨʨ. ʊʘʢ, ʫ 2006 ʨ. ʥʘʨʘʭʦʚʘʥʦ 131 ʦʩʝʨʝʜʦʢ ʟʘʛʘʣʴ-

ʥʦʶ ʧʣʦʱʝʶ 0,97 ʛʘ, ʘ ʫ 2010 ʨ. ï 116 ʦʩʝʨʝʜʢʽʚ ʧʣʦʱʝʶ 3,42 ʛʘ. ʉʢʦʨʦʯʝʥʥʷ ʢʽ-

ʣʴʢʦʩʪʽ ʦʩʝʨʝʜʢʽʚ ʦʙʣʽʧʠʭʠ ʚʘʨʪʦ ʧʦʚôʷʟʫʚʘʪʠ ʽʟ ʫʢʨʫʧʥʝʥʥʷʤ ʪʘ ʟʨʦʩʪʘʥʥʷʤ 

ʤʘʣʠʭ ʢʫʨʪʠʥ ʫ ʙʽʣʴʰʽ ʟʘʨʦʩʪʽ.  

 
ʈʠʩ. 3. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʣʦʱ ʦʩʥʦʚʥʠʭ ʚʠʜʽʣʽʚ ʫ ʩʪʨʫʢʪʫʨʽ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ  

ʚ ʤʝʞʘʭ ʦʙʣʽʢʦʚʦʾ ʜʽʣʷʥʢʠ, ʫ ʛʝʢʪʘʨʘʭ 
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ɿʘʚʜʷʢʠ ʦʩʦʙʣʠʚʦʩʪʷʤ ʨʦʩʪʫ, ʦʙʣʽʧʠʭʘ ʧʨʦʜʦʚʞʫʻ ʟʘʭʦʧʣʝʥʥʷ ʥʦʚʠʭ ʪʝ-

ʨʠʪʦʨʽʡ ʚʽʜ ʮʝʥʪʨʽʚ ʢʫʨʪʠʥ ʫ ʨʘʜʽʘʣʴʥʠʭ ʥʘʧʨʷʤʘʭ. ɼʦʮʽʣʴʥʦ ʚʽʜʟʥʘʯʠʪʠ ʩʪʨʽʤʢʝ 

ʧʦʰʠʨʝʥʥʷ ʦʙʣʽʧʠʭʠ ʥʘ ʥʦʚʠʭ ʚʽʜʚʘʣʘʭ, ʜʝ ʪʨʘʚôʷʥʠʡ ʧʦʢʨʠʚ ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪ-

ʥʽʡ, ʟʘ ʚʠʥʷʪʢʦʤ ʨʦʩʣʠʥ-ʛʘʣʦʬʽʪʽʚ. ʆʜʥʘʢ ʟʘʨʦʩʪʘʥʥʷ ʥʠʤʠ ʝʢʩʪʨʘʢʮʽʡʥʠʭ ʚʠʩʠ-

ʧʽʚ ʚʽʜʙʫʣʦʩʷ ʧʽʟʥʽʰʝ. ʇʝʨʰʽ ʢʫʨʪʠʥʠ ʚʠʷʚʣʝʥʦ ʫ 2006 ʨ. ɺ ʤʝʞʘʭ ʥʦʚʠʭ ʚʽʜʚʘ-

ʣʽʚ ʩʴʦʛʦʜʥʽ ʚʠʷʚʣʝʥʦ ʡ ʟʘʢʘʨʪʦʚʘʥʦ 53 ʦʩʝʨʝʜʢʠ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ 1,44 ʛʘ 

(ʪʘʙʣ. 2, 3). 

ʊʘʙʣʠʮʷ 2 

ɼʠʥʘʤʽʢʘ ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʥʘ ʚʽʜʚʘʣʘʭ ʦʟʦʢʝʨʠʪʦʚʠʜʦʙʫʚʘʥʥʷ 

ʟʘ 2003 2015 ʨʨ. (ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʝʰʠʬʨʫʚʘʥʥʷ ʘʝʨʦ- ʽ ʢʦʩʤʦʟʥʽʤʢʽʚ) 
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ʆʙʣʽʧʠʭʘ  

ʢʨʫʰʠʥʦʚʠʜʥʘ 

ɯʥʰʽ ʚʠʜʠ ʜʝʨʝʚ  

ʽ ʯʘʛʘʨʥʠʢʽʚ 

ʇʦʚʝʨʭʥʽ ʙʝʟ ʨʦʩʣʠʥ-

ʥʦʩʪʽ, ʚʽʜʢʨʠʪʽ ʟʝʤʣʽ 

ʇʽʜʪʦʧʣʝʥ ̔ʽ ʟʘ-

ʙʦʣʦʯʝʥʽ ʜʽʣʷʥʢʠ 
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ʧ
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ʦ
ʱ
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ʛ
ʘ

 

ʯ
ʘ
ʩ
ʪ
ʢ
ʘ
 
ʚ
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ʟ
ʘ
ʛ
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ʧ
ʣ
ʦ
ʱ
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%

 

ʧ
ʣ
ʦ
ʱ
ʘ
,
 
ʛ
ʘ

 

ʯ
ʘ
ʩ
ʪ
ʢ
ʘ
 
ʚ
ʽ
ʜ
 
ʟ
ʘ
ʛ
.
 

ʧ
ʣ
ʦ
ʱ
ʽ
,
 
%

 

2003 5 0,088 0,23 227 3,820 9,83 10,800 27,79 3,636 9,35 

2006 131 0,968 2,49 483 6,183 15,91 6,812 17,52 3,001 7,72 

2010 116 3,418 8,79 372 5,681 14,62 4,550 11,71 2,897 7,45 

2015 134 6,182 15,90 225 6,136 15,79 3,493 8,99 3,301 8,49 

 

ʅʘ ʞʘʣʴ, ʜʝʰʠʬʨʫʚʘʪʠ ʦʢʨʝʤʦ ʽʥʰʽ ʚʠʜʠ ʜʝʨʝʚ ʥʝ ʤʦʞʣʠʚʦ. ʎʝ ʟʫʤʦʚʣʝʥʦ 

ʧʨʠʛʥʽʯʝʥʠʤ ʩʪʘʥʦʤ ʡ ʥʠʟʴʢʦʶ ʚʠʩʦʪʦʶ ʙʽʣʴʰʦʩʪʽ ʜʝʨʝʚ, ʱʦ ʥʝ ʜʘʻ ʟʤʦʛʠ ʚʠʦʢ-

ʨʝʤʠʪʠ ʾʭ ʚʽʜ ʦʪʦʯʫʶʯʠʭ ʯʘʛʘʨʥʠʢʽʚ. ɺʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ ʽʩʪʦʪʥʝ ʟʤʝʥʰʝʥʥʷ ʦʩʝ-

ʨʝʜʢʽʚ ʟʨʦʩʪʘʥʥʷ ʜʝʨʝʚʥʦʾ ʽ ʯʘʛʘʨʥʠʢʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ (483 ʦʩʝʨʝʜʢʠ ʫ 2006 ʨ., 

225 ï ʫ 2015 ʨ.), ʦʜʥʘʢ ʾʭʥʷ ʧʣʦʱʘ ʟʘ ʮʝʡ ʯʘʩ ʟʘʣʠʰʠʣʘʩʷ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʥʦʶ. 

ʉʢʦʨʦʯʝʥʥʷ ʦʩʝʨʝʜʢʽʚ ʟʫʤʦʚʣʝʥʦ ʧʨʦʮʝʩʦʤ ʾʭ ʦʙôʻʜʥʘʥʥʷ ʡ ʫʱʽʣʴʥʝʥʥʷ ʧʨʦʝʢ-

ʪʠʚʥʦʛʦ ʧʦʢʨʠʪʪʷ ʫ ʩʪʘʨʰʠʭ ʟʘ ʚʽʢʦʤ ʜʝʨʝʚ ʽ ʯʘʛʘʨʥʠʢʽʚ. 

ɯʩʪʦʨʠʯʥʦ, ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʣʝʥʥʷ ʧʦʢʣʘʜʽʚ ʦʟʦʢʝʨʠʪʫ, ʥʘʬʪʠ ʽ ʛʘʟʫ ʙʽʣʴʰʘ 

ʯʘʩʪʠʥʘ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʙʫʣʘ ʥʝ ʚʢʨʠʪʘ ʨʦʩʣʠʥʥʽʩʪʶ. ɻʝʦʩʠʩʪʝʤʠ ʜʽʣʷ-

ʥʦʢ ʟ ʽʥʪʝʥʩʠʚʥʠʤ ʚʠʜʦʙʫʚʘʥʥʷʤ ʽ ʟʙʘʛʘʯʝʥʥʷʤ ʮʽʻʾ ʩʠʨʦʚʠʥʠ ʟʘʟʥʘʚʘʣʠ ʽʩʪʦʪʥʦʾ 

ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʡ ʛʝʦʭʽʤʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ. ʎʝ ʧʨʠʟʚʦʜʠʣʦ ʜʦ 

ʧʦʚʥʦʾ ʘʙʦ ʯʘʩʪʢʦʚʦʾ ʚʪʨʘʪʠ ˇʨʫʥʪʦʚʦʛʦ ʽ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ. ʊʘʢ, ʫ 2003 ʨ. ʥʘ 

ʧʦʚʝʨʭʥʽ ʙʝʟ ʦʟʥʘʢ ʨʦʩʣʠʥʥʦʩʪʽ ʧʨʠʧʘʜʘʣʦ 10,80 ʛʘ (27,79% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ 

ʜʽʣʷʥʢʠ), ʫ 2006 ʨ.  6,81 ʛʘ (17,52%), ʫ 2010 ʨ.  4,55 ʛʘ (11,71%), ʫ 2015 ʨ.  

34,93 ʛʘ (8,99%). ɿʥʘʯʥʝ ʩʢʦʨʦʯʝʥʥʷ ʧʣʦʱ ʧʽʜ ʚʽʜʢʨʠʪʠʤʠ ʟʝʤʣʷʤʠ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʟʤʝʥʰʝʥʥʷ ʟʘʩʦʣʝʥʥʷ ˇʨʫʥʪʽʚ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʚʠʜʦʙʫʚʘʥʥʷ ʦʟʦʢʝʨʠʪʦʚʠʭ ʧʦʢ-

ʣʘʜʽʚ. ʆʜʥʘʢ ʽ ʥʘ ʜʘʥʠʡ ʯʘʩ ʙʽʣʴʰʽʩʪʴ ʚʽʜʢʨʠʪʠʭ ʧʦʚʝʨʭʦʥʴ ʨʦʟʤʽʱʝʥʦ ʚ ʤʝʞʘʭ 

ʥʦʚʠʭ ʚʠʩʠʧʽʚ. ɯʥʰʦʶ ʧʨʠʯʠʥʦʶ ʩʢʦʨʦʯʝʥʥʷ ʧʦʚʝʨʭʦʥʴ ʙʝʟ ʨʦʩʣʠʥʥʦʩʪʽ ʻ ʚʽʜ-



ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ ʉʫʤɼʇʋ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ  
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ʤʦʚʘ ʤʽʩʮʝʚʠʭ ʤʝʰʢʘʥʮʽʚ ʚʽʜ ʨʦʟʦʨʶʚʘʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴ-

ʢʠʭ ʫʛʽʜʴ, ʷʢʽ ʚʠʥʠʢʣʠ ʥʘ ʧʣʦʩʢʠʭ ʪʝʨʘʩʦʚʘʥʠʭ ʧʦʚʝʨʭʥʷʭ ʩʪʘʨʠʭ ʚʽʜʚʘʣʽʚ. 

ʊʘʙʣʠʮʷ 3 

ʇʦʨʽʚʥʷʣʴʥʘ ʜʠʥʘʤʽʢʘ ʟʘʨʦʩʪʘʥʥʷ ʚʽʜʚʘʣʽʚ ʦʟʦʢʝʨʠʪʦʚʠʜʦʙʫʚʘʥʥʷ ʟʘ 2003-2015 ʨʨ. 

(ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʝʰʠʬʨʫʚʘʥʥʷ ʘʝʨʦ- ʽ ʢʦʩʤʦʟʥʽʤʢʽʚ) 
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ʇʦʩʪʤʘʡʥʽʥʛʦʚʽ ʣʘʥʜʰʘʬʪʥʽ ʩʤʫʛʠ, ʩʬʦʨʤʦʚʘʥʽ ʥʘ: ɯʥʰʽ ʘʥʪʨʦʧʦʛʝʥʥʦ-

ʪʨʘʥʩʬʦʨʤʦʚʘʥʽ 

ʣʘʥʜʰʘʬʪʥʽ ʩʠʩʪʝʤʠ 
ʚʽʜʚʘʣʘʭ, ʷʢʽ ʚʠʥʠʢʣʠ ʰʣʷ-

ʭʦʤ ʚʠʧʘʨʶʚʘʥʥʷ ʩʠʨʦʚʠʥʠ 

ʚʽʜʚʘʣʘʭ, ʷʢʽ ʚʠʥʠʢʣʠ ʰʣʷ-

ʭʦʤ ʝʢʩʪʨʘʢʮʽʾ ʩʠʨʦʚʠʥʠ 
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ʆʙʣʽʧʠʭʘ ʢʨʫʰʠʥʦʚʠʜʥʘ 

2003 5 0,088 0,57 0 0 0,00 0 0 0,00 

2006 99 0,815 5,24 33 0,147 2,38 5 0,006 0,03 

2010 76 2,834 18,23 44 0,563 9,11 7 0,021 0,12 

2015 85 4,561 29,33 53 1,436 23,24 17 0,184 1,07 

ɯʥʰʽ ʚʠʜʠ ʜʝʨʝʚ ʽ ʯʘʛʘʨʥʠʢʽʚ 

2003 129 1,305 8,39 10 0,1443 2,34 112 2,371 13,83 

2006 258 2,300 14,79 17 0,177 2,86 250 3,706 21,63 

2010 218 2,045 13,15 10 0,172 2,78 178 3,464 20,21 

2015 121 2,399 15,43 8 0,187 3,02 122 3,551 20,72 

 

ʊʨʘʥʩʬʦʨʤʘʮʽʷ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʤʝʞʘʭ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʜʽʣʷʥʢʠ 

ʟʫʤʦʚʠʣʘ ʧʦʨʫʰʝʥʥʷ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʟʦʥ ʧʽʜʪʦʧʣʝʥʥʷ ʽ 

ʟʘʙʦʣʦʯʝʥʥʷ. ɺʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʫ 2003-2015 ʨʨ. ʯʘʩʪʢʘ ʧʽʜʪʦʧʣʝʥʠʭ ʧʣʦʱ 

ʟʘʣʠʰʠʣʘʩʷ ʬʘʢʪʠʯʥʦ ʥʝʟʤʽʥʥʦʶ, ʘ ʥʝʟʥʘʯʥʽ ʢʦʣʠʚʘʥʥʷ ʧʦʚôʷʟʘʥʽ ʟʽ ʟʤʽʥʘʤʠ ʩʝ-

ʨʝʜʥʴʦʨʽʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʪʘ ʜʦʩʣʽʜʞʫʚʘʥʠʤ ʩʝʟʦʥʦʤ ʨʦʢʫ. 

ɺʠʚʯʝʥʥʷ ʦʥʪʦʛʝʥʝʟʫ ʨʦʩʣʠʥ, ʧʦʰʠʨʝʥʠʭ ʥʘ ʚʽʜʚʘʣʘʭ, ʜʘʣʦ ʟʤʦʛʫ ʚʠʷʚʠʪʠ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʠʥʠʢʥʝʥʥʷ ʽ ʬʦʨʤʫʚʘʥʥʷ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʪʘ ʚʠʟʥʘʯʠʪʠ 

ʰʣʷʭʠ ʧʦʜʘʣʴʰʦʾ ʬʽʪʦʤʝʣʽʦʨʘʮʽʾ ʚ ʤʝʞʘʭ ʧʦʩʪʤʘʡʥʽʥʛʦʚʠʭ ʪʝʨʠʪʦʨʽʡ. ʆʩʦʙʣʠ-

ʚʦʩʪʽ ʦʥʪʦʛʝʥʝʟʫ ʜʝʨʝʚʥʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ ʟʫʤʦʚʣʝʥʽ ʧʨʠʨʦʜʥʠʤʠ ʫʤʦʚʘʤʠ ʽʩʥʫ-

ʚʘʥʥʷ, ʪʠʧʦʤ ʞʠʪʪʻʚʦʾ ʬʦʨʤʠ. ɿʘ ʪʠʧʦʤ ʞʠʪʪʻʚʦʾ ʬʦʨʤʠ ʥʘ ʥʦʚʠʭ ʚʠʩʠʧʘʭ ʧʝ-

ʨʝʚʘʞʘʶʪʴ ʧʦʣʽʮʝʥʪʨʠʯʥʽ ʚʠʜʠ, ʘ ʥʘ ʩʪʘʨʠʭ  ʤʦʥʦʮʝʥʪʨʠʯʥʽ. ʅʘʫʢʦʚʮʽ-ʝʢʦʣʦʛʠ 

ʄ. ʎʘʡʪʣʝʨ, ʊ. ʉʢʨʦʙʘʯ ʽ ɺ. ʉʝʥʴʢʽʚ ʚʠʷʚʠʣʠ ʧʨʦʧʫʩʢ ʩʪʘʜʽʡ ʦʥʪʦʛʝʥʝʟʫ, ʥʠʟʴʢʫ 

ʞʠʪʪʻʚʽʩʪʴ, ʷʚʠʱʝ ʢʚʘʟʽʩʝʥʽʣʴʥʦʩʪʽ ʽ ʚʠʩʦʢʫ ʩʤʝʨʪʥʽʩʪʴ ʦʩʦʙʠʥ. ʇʨʠ ʮʴʦʤʫ ʤʦ-

ʞʝ ʟʤʽʥʶʚʘʪʠʩʴ ʭʘʨʘʢʪʝʨ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʨʦʩʣʠʥ, ʘ ʦʥʪʦʛʝʥʝʟ ʦʩʦʙʠʥ ʥʝʨʽʜʢʦ 

ʟʘʚʝʨʰʫʻʪʴʩʷ ʧʝʨʝʜʯʘʩʥʦ. ɺʠʷʚʣʝʥʽ ʚʽʜʤʝʨʣʽ ʨʦʩʣʠʥʠ ʙʝʨʝʟʠ ʧʦʥʠʢʣʦʾ, ʢʣʝʥʘ 

ʛʦʩʪʨʦʣʠʩʪʦʛʦ ʪʘ ʷʩʝʥʘ ʟʚʠʯʘʡʥʦʛʦ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʦʥʪʦʛʝʥʝʟʫ. ʎʝ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʩʢʦʨʦʯʝʥʠʡ ʞʠʪʪʻʚʠʡ ʮʠʢʣ, ʟʫʤʦʚʣʝʥʠʡ ʝʢʟʦʛʝʥʥʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʟʦʢʨʝʤʘ 
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ʪʦʢʩʠʯʥʽʩʪʶ ʚʽʜʢʣʘʜʽʚ ʚʽʜʚʘʣʽʚ. ʋ ʩʚʦʶ ʯʝʨʛʫ, ʮʽ ʟʤʽʥʠ ʧʦʟʥʘʯʠʣʠʩʷ ʥʘ ʭʘʨʘʢʪʝ-

ʨʽ ʚʽʢʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʮʝʥʦʧʦʧʫʣʷʮʽʡ [12]. 

ɺʠʷʚʣʝʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʨʝʢʦʤʝʥʜʘʮʽʡ ʟ 

ʦʧʪʠʤʽʟʘʮʽʾ ʩʪʘʥʫ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʩʪʤʘʡʥʽʥʛʦʚʠʭ ʣʘʥʜʰʘʬʪʽʚ. 

ʈʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʽ ʬʽʪʦʤʝʣʽʦʨʘʮʽʾ ʘʥʪʨʦʧʦʛʝʥʥʦ-

ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ ʛʝʦʩʠʩʪʝʤ. ʇʨʦʚʝʜʝʥʥʷ ʛʽʨʥʠʯʦʪʝʭʥʽʯʥʦʛʦ ʝʪʘʧʫ ʨʝʢʫʣʴʪʠ-

ʚʘʮʽʾ ʚ ʤʝʞʘʭ ʚʽʜʚʘʣʽʚ ʦʟʦʢʝʨʠʪʦʚʠʜʦʙʫʚʘʥʥʷ ʚʚʘʞʘʻʤʦ ʥʝ ʜʦʮʽʣʴʥʠʤ. ʎʝ ʟʫʤʦ-

ʚʣʝʥʦ ʬʦʨʤʫʚʘʥʥʷʤ ʩʧʨʠʷʪʣʠʚʦʛʦ ʤʽʢʨʦʢʣʽʤʘʪʫ ʽ ʨʝʞʠʤʫ ʟʚʦʣʦʞʝʥʥʷ ʪʘ ʩʪʘʙʽ-

ʣʴʥʽʩʪʶ ʘʛʨʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ˇʨʫʥʪʦʩʫʤʽʰʝʡ. ɿʘʛʘʣʦʤ, ʩʬʦʨʤʦʚʘʥʠʡ ʨʝʣʴʻʬ 

ʚʽʜʚʘʣʽʚ ʩʧʨʠʷʻ ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʶ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʽ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘ-

ʥʠʡ ʜʣʷ ʬʽʪʦʤʝʣʽʦʨʘʮʽʾ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʨʝʢʨʝʘʮʽʡʥʦʾ ʟʦʥʠ. 

ɺʘʞʣʠʚʫ ʫʚʘʛʫ ʫ ʧʨʦʮʝʩʽ ʬʽʪʦʤʝʣʽʦʨʘʮʽʾ ʚʽʜʚʘʣʽʚ ʦʟʦʢʝʨʠʪʦʚʠʜʦʙʫʚʘʥʥʷ 

ʩʣʽʜ ʧʨʠʜʽʣʷʪʠ ʧʽʜʙʦʨʫ ʩʪʽʡʢʠʭ ʨʦʩʣʠʥ ʜʦ ʟʘʩʦʣʝʥʥʷ ˇʨʫʥʪʽʚ ʽ ʾʭ ʟʘʙʨʫʜʥʝʥʥʷ 

ʥʘʬʪʦʶ. ʅʘʜ ʮʠʤ ʧʠʪʘʥʥʷʤ ʧʨʘʮʶʶʪʴ ʥʝ ʣʠʰʝ ʦʢʨʝʤʽ ʜʦʩʣʽʜʥʠʢʠ, ʘ ʡ ʮʽʣʽ ʥʘʫ-

ʢʦʚʽ ʫʩʪʘʥʦʚʠ, ʟʦʢʨʝʤʘ ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥ-

ʢʘ, ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʣʽʩʦʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ɼʨʦʛʦʙʠʮʴʢʠʡ ʜʝʨʞʘʚ-

ʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ, ɯʥʩʪʠʪʫʪ ʬʽʟʠʢʦ-ʦʨʛʘʥʽʯʥʦʾ 

ʭʽʤʽʾ ʽ ʚʫʛʣʝʭʽʤʽʾ ʅɸʅ ʋʢʨʘʾʥʠ ʪʘ ɯʥʩʪʠʪʫʪ ʝʢʦʣʦʛʽʾ ʂʘʨʧʘʪ ʅɸʅ ʋʢʨʘʾʥʠ. 

ɼʣʷ ʚʠʚʯʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʧʦʨʽʜ ʨʦʩʣʠʥ ʜʣʷ ʬʽʪʦʤʝʣʽʦʨʘ-

ʮʽʾ ʚʽʜʚʘʣʽʚ ɹʦʨʠʩʣʘʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʦʟʦʢʝʨʠʪʫ, ʫ 2009 ʨ. ʚʯʝʥʠʤʠ ʢʘʬʝʜʨʠ 

ʝʢʦʣʦʛʽʾ ɼʨʦʛʦʙʠʮʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ɯ. ʌʨʘʥʢʘ 

ʩʪʚʦʨʝʥʦ ʤʦʜʝʣʴʥʫ ʜʽʣʷʥʢʫ ʧʣʦʱʝʶ 0,12 ʛʘ ʥʘ ʥʝʟʘʨʦʩʣʽʡ ʯʘʩʪʠʥʽ ʚʽʜʚʘʣʽʚ ʦʟʦ-

ʢʝʨʠʪʦʚʠʜʦʙʫʚʘʥʥʷ. ʋ ʩʘʜʠʚʥʽ ʤʽʩʮʷ ʽʟ ʚʥʝʩʝʥʦʶ ʨʦʜʶʯʦʶ ˇʨʫʥʪʦʩʫʤʽʰʰʶ ʧʦ-

ʪʫʞʥʽʩʪʶ 0,4 ʤ ʟʘʩʘʜʞʫʚʘʣʠ ʨʽʟʥʦʚʽʢʦʚʽ ʩʽʷʥʮʽ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ, ʷʣʠʥʠ ʻʚʨʦʧʝʡ-

ʩʴʢʦʾ, ʦʙʣʽʧʠʭʠ ʢʨʫʰʠʥʦʚʠʜʥʦʾ ʡ ʦʩʠʢʠ. ɯʟ ʘʩʦʨʪʠʤʝʥʪʫ ʚʠʩʘʜʞʝʥʠʭ ʧʦʨʽʜ ʥʘʡ-

ʢʨʘʝɦ ʧʨʠʞʠʚʣʝʥʥʷ ʤʘʶʪʴ ʦʙʣʽʧʠʭʘ ʪʘ ʦʩʠʢʘ. ʍʚʦʡʥʽ ʧʦʨʦʜʠ ʧʦʛʘʥʦ ʧʝʨʝʥʦ-

ʩʷʪʴ ʟʘʩʦʣʝʥʽʩʪʴ ˇʨʫʥʪʫ. ɺʽʜʩʫʪʥʽʩʪʴ ʨʦʩʣʠʥ ʧʦʧʝʨʝʜʥʠʢʽʚ ʡ ʧʦʩʫʰʣʠʚʽ ʫʤʦʚʠ 

ʩʧʨʠʯʠʥʷʣʠ ʧʝʨʝʩʠʭʘʥʥʷ ʩʫʙʩʪʨʘʪʫ ʡ ʟʘʛʠʙʝʣʴ ʨʦʩʣʠʥ. ʆʜʥʘʢ ʧʨʘʢʪʠʯʥʦ ʫʩʽ ʩʽ-

ʷʥʮʽ ʦʙʣʽʧʠʭʠ ʟʙʝʨʝʛʣʠʩʷ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭ ʘʜʘʧʪʘʮʽʶ ʜʦ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚ ʚʽʜ-

ʚʘʣʽʚ. ɼʝʪʘʣʴʥʽʰʝ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʛʣʷʥʫʪʦ ʫ ʨʦʙʦʪʘʭ [12, 16, 18]. 

ɺʘʞʣʠʚʠʤʠ ʻ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʠʩʚʷʯʝʥʠʭ ʧʦʰʫʢʫ ʤʝʣʽʦʨʘʥʪʽʚ 

ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʥʘ ʚʽʜʚʘʣʘʭ ʦʟʦʢʝʨʠʪʦʚʠʜʦʙʫʚʘʥʥʷ. ʅʘʡ-

ʢʨʘʱʠʤ ʤʝʣʽʦʨʘʥʪʦʤ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨ ʨʦʩʣʠʥ ʥʘ ʚʠʩʠʧʘʭ ʚʠʷʚʠʣʠʩʷ 

ʤʫʣʦʚʽ ʚʽʜʭʦʜʠ ʚʦʜʦʦʯʠʱʝʥʥʷ [3]. ɸʚʪʦʨʘʤʠ ʜʦʚʝʜʝʥʦ, ʱʦ ʧʦʢʘʟʥʠʢʠ ʨʦʩʪʫ 

ʪʨʘʚôʷʥʠʭ ʨʦʩʣʠʥ ʥʘ ʜʽʣʷʥʢʘʭ ʽʟ ʦʩʘʜʘʤʠ ʩʪʽʯʥʠʭ ʚʦʜ ʚʠʱʽ, ʥʽʞ ʧʨʠ ʾʭ ʚʠʨʦʱʫ-

ʚʘʥʥʽ ʥʘ ʢʦʤʧʦʩʪʽ, ʪʠʨʩʽ ʯʠ ʧʝʨʝʛʥʦʾ. ʇʨʠ ʮʴʦʤʫ ʚʠʩʦʢʠʡ ʘʜʘʧʪʘʮʽʡʥʠʡ ʧʦʪʝʥʮʽ-

ʘʣ ʜʦ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚ ʚʽʜʚʘʣʽʚ ʚʠʷʚʠʚ ʨʘʡʛʨʘʩ ʦʜʥʦʨʽʯʥʠʡ (Lolium). 
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ʆʩʢʽʣʴʢʠ ˇʨʫʥʪʦʚʽ ʩʫʙʩʪʨʘʪʠ ʚʽʜʚʘʣʽʚ ʻ ʧʨʠʢʣʘʜʦʤ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʛʦ 

ʚʧʣʠʚʫ ʥʘ ʨʦʩʣʠʥʠ, ʪʦ ʧʦʢʨʘʱʝʥʥʷ ʫʤʦʚ ʾʭʥʴʦʛʦ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʧʦʪʨʝʙʫʻ ʥʠʟ-

ʢʠ ʟʘʩʦʙʽʚ ʩʪʠʤʫʣʷʮʽʾ, ʘ ʩʘʤʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʙʨʠʚ (ʥʽʪʨʦʘʤʦʬʦʩʢʠ), ʤʫʣʫ ʩʪʘ-

ʚʽʚ, ʚʽʜʭʦʜʽʚ ʟʦʣʦʚʽʜʚʘʣʽʚ, ʛʣʘʫʢʦʥʽʪʫ [15]. 

ɺʠʩʥʦʚʢʠ. ʇʨʦʮʝʩʠ ʬʦʨʤʫʚʘʥʥʷ ˇʨʫʥʪʦʚʠʭ ʩʫʙʩʪʨʘʪʽʚ ʽ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢ-

ʨʠʚʫ ʚ ʤʝʞʘʭ ʚʽʜʚʘʣʽʚ ɺɸʊ ñɹʦʨʠʩʣʘʚʩʴʢʠʡ ʦʟʦʢʝʨʠʪò ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʦʚʽʣʴʥʦ. 

ɻʦʣʦʚʥʠʤ ʣʽʤʽʪʫʶʯʠʤ ʯʠʥʥʠʢʦʤ ʬʦʨʤʫʚʘʥʥʷ ʬʽʪʦʮʝʥʦʟʽʚ ʥʘ ʝʢʩʪʨʘʢʮʽʡʥʠʭ ʚʽʜ-

ʚʘʣʘʭ ʻ ʩʠʣʴʥʝ ʟʘʩʦʣʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʩʫʙʩʪʨʘʪʫ. ʇʽʦʥʝʨʦʤ ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ ʨʦ-
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ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ ʛʝʦʩʠʩʪʝʤ. 
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Summary 

E.A. Ivanov, I.P. Kovalchuk, M.Y. Tsaitler. The recultivation and phytome-

lioration potential estimation of OJSC ñBoryslav ozokeriteò heap. 
A history of deposits development of Boryslav ozocerite field analyzed. For landscape-

ecological problems spectrum studying found model place within mining allotment of ozocerite 

mine and Boryslav central part. Estimated degree of anthropogenic transformation and nature-

economic systems pollution. In addition, was analyzed landscape structure of model place on land-

scape sublandfacet level and create landscape map in 1:1000 scale. Studied nature conditions of 

soil substrates and vegetation self-recovery on heap of ozocerite mining. Main attention was pay to 

geoecological modeling of vegetation cover distribution and succession development processes on 

heaps which created by ozocerite ore evaporation or extraction. Circumscribing natural habitats of 

sea buckthorn and other species of trees and bushes distribution, also opened (highly salted), flood-

ed and muddied areas. Developed recommendations for remediation and phytomelioration anthro-

pogenically transformed geosystems. 

Keywords: mining landscape, anthropogenic transformation, remediation, phytomeliora-

tion. 
 

 

ʋɼʂ 911.52(477.52)  

 ʃ.ʄ. ʅʦʚʠʢ, ʆ.ɺ. ɹʦʚʘ 

 

ʆʉʆɹʃʀɺʆʉʊɯ ɺɽʈʊʀʂɸʃʔʅʆɰ ʉʊʈʋʂʊʋʈʀ ʃɸʅɼʐɸʌʊɯɺ 

ʂʈʆʃɽɺɽʎʔʂʆɻʆ ʈɸʁʆʅʋ 

 
ʋ ʩʪʘʪʪʽ ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʚʝʨʪʠʢʘʣʴʥʦʾ (ʢʦʤʧʦʥʝʥʪʥʦʾ) ʩʪʨʫʢʪʫʨʠ 

ʣʘʥʜʰʘʬʪʽʚ ʂʨʦʣʝʚʝʮʴʢʦʛʦ ʨʘʡʦʥʫ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɿôʷʩʦʚʘʥʘ ʤʦʨʬʦʣʦʛʽʯʥʘ ʩʪʨʫʢʪʫʨʘ 

ʣʘʥʜʰʘʬʪʽʚ ʪʘ ʧʨʦʩʣʽʜʢʦʚʘʥʽ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ ʧʨʠʨʦʜʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚ ʨʽʟʥʠʭ ʣʘʥʜ-

ʰʘʬʪʥʠʭ ʫʤʦʚʘʭ. ɺʩʪʘʥʦʚʣʝʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʝʨʪʠʢʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʠʧʦʚʠʭ ʤʽʰʘʥʦʣʽ-

ʩʦʚʠʭ ʽ ʣʽʩʦʩʪʝʧʦʚʠʭ ʣʘʥʜʰʘʬʪʽʚ ʂʨʦʣʝʚʝʮʴʢʦʛʦ ʨʘʡʦʥʫ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʨʦʜʥʦ-

ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʙʫʚ ʟʘʩʪʦʩʦʚʘʥʠʡ ʤʝʪʦʜ ʧʨʦʬʽʣʶʚʘʥʥʷ, ʷʢʠʡ  ʰʠʨʦʢʦ ʚʠʢʦʨʠʩ-

ʪʦʚʫʻʪʴʩʷ ʨʽʟʥʠʤʠ ʛʝʦʛʨʘʬʽʯʥʠʤʠ ʥʘʫʢʘʤʠ  ̔ʻ ʢʦʤʧʣʝʢʩʥʠʤ ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʚʝʨʪʠʢʘʣʴʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ʣʘʥʜʰʘʬʪʽʚ. ʇʨʠ ʥʘʧʠʩʘʥʥʷ ʩʪʘʪʪʽ ʟʘ ʪʦʧʦʛʨʘʬʽʯʥʠʤʠ ʪʘ ʪʝʤʘʪʠʯʥʠʤʠ ʢʘʨ-

ʪʘʤʠ, ʬʦʥʜʦʚʠʤʠ ʪʘ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʣʘʥʜ-

ʰʘʬʪʥʠʡ ʧʨʦʬʽʣʴ ʂʨʦʣʝʚʝʮʴʢʦʛʦ ʨʘʡʦʥʫ, ʟʦʢʨʝʤʘ ʡʦʛʦ ʦʩʥʦʚʥʽ ʛʽʧʩʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ. ʈʦ-
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ʟʛʣʷʥʫʪʦ ʢʦʤʧʦʥʝʥʪʥʫ ʩʪʨʫʢʪʫʨʫ ʧôʷʪʠ ʇʊʂ, ʷʢʽ ʧʝʨʝʪʠʥʘʻ ʣʽʥʽʷ ʧʨʦʬʽʣʶ ʚ ʤʝʞʘʭ ʜʦʩʣʽ-

ʜʞʫʚʘʥʦʛʦ ʨʘʡʦʥʫ ʪʘ ʾʭ ʛʦʩʧʦʜʘʨʩʴʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʣʘʥʜʰʘʬʪ, ʣʘʥʜʰʘʬʪʥʠʡ ʧʨʦʬʽʣʴ, ʤʽʩʮʝʚʽʩʪʴ, ʚʝʨʪʠʢʘʣʴʥʘ ʩʪʨʫʢ-

ʪʫʨʘ, ʂʨʦʣʝʚʝʮʴʢʠʡ ʨʘʡʦʥ. 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɺʠʚʯʝʥʥʷ ʚʝʨʪʠʢʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʣʘʥʜʰʘʬʪʽʚ 

ʤʘʻ ʚʘʞʣʠʚʝ ʥʘʫʢʦʚʝ ʟʥʘʯʝʥʥʷ, ʙʦ ʜʘʻ ʯʽʪʢʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʪʝ, ʟ ʷʢʠʭ ʣʘʥʜʰʘʬʪ-

ʥʠʭ ʷʨʫʩʽʚ ʩʢʣʘʜʘʶʪʴʩʷ ʣʘʥʜʰʘʬʪʠ ʽ ʷʢ ʚʦʥʠ ʤʽʞ ʩʦʙʦʶ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ. ʂʨʦ-

ʣʝʚʝʮʴʢʠʡ ʨʘʡʦʥ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘʣʝʞʠʪʴ ʜʦ ʩʣʘʙʢʦ ʚʠʚʯʝʥʠʭ ʫ ʣʘʥʜʰʘʬʪ-

ʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ, ʪʦʤʫ ʨʝʟʫʣʴʪʘʪʠ, ʥʘʚʝʜʝʥʽ ʚ ʮʽʡ ʩʪʘʪʪʽ, ʧʦʚʠʥʥʽ ʩʪʘʪʠ ʬʫʥʜʘ-

ʤʝʥʪʦʤ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʣʘʥʜʰʘʬʪʥʠʭ ʪʘ ʣʘʥʜʰʘʬʪʥʦ-ʧʨʠʢʣʘʜʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʂʨʽʤ ʪʦʛʦ, ʥʘʚʝʜʝʥʠʡ ʤʘʪʝʨʽʘʣ ʤʘʻ ʢʨʘʻʟʥʘʚʯʝ ʟʥʘʯʝʥʥʷ ʽ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʠʡ 

ʜʣʷ ʚʯʠʪʝʣʽʚ ʛʝʦʛʨʘʬʽʾ. 

ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʚʝʨʪʠʢʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ 

ʪʠʧʦʚʠʭ ʤʽʰʘʥʦʣʽʩʦʚʠʭ ʽ ʣʽʩʦʩʪʝʧʦʚʠʭ ʣʘʥʜʰʘʬʪʽʚ ʂʨʦʣʝʚʝʮʴʢʦʛʦ ʨʘʡʦʥʫ. ɼʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʜʘʥʦʾ ʤʝʪʠ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʣʘʥʜʰʘʬʪʥʠʡ ʧʨʦ-

ʬʽʣʴ ʨʘʡʦʥʫ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɺʝʨʪʠʢʘʣʴʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʣʘʥʜʰʘʬʪʽʚ 

ʥʘʟʠʚʘʪʁʴ ʟʘʢʦʥʦʤʽʨʥʝ ʧʦʻʜʥʘʥʥʷ ʦʩʥʦʚʥʠʭ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ (ʣʽʪʦʛʝʥ-

ʥʦʛʦ, ʦʨʦʛʝʥʥʦʛʦ, ʢʣʽʤʘʪʦʛʝʥʥʦʛʦ, ʛʽʜʨʦʛʝʥʥʦʛʦ, ʧʝʜʦʛʝʥʥʦʛʦ ʽ ʙʽʦʛʝʥʥʦʛʦ), ʷʢʽ 

ʣʝʞʘʪʴ ʦʜʠʥ ʥʘʜ ʦʜʥʠʤ, ʪʦʙʪʦ ʤʘʶʪʴ ʚʝʨʪʠʢʘʣʴʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʨʦʟʪʘʰʫʚʘʥʥʷ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʝʨʪʠʢʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʣʘʥʜʰʘʬʪʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʟʘʩʪʦʩʦʚʫ-

ʶʪʴ ʤʝʪʦʜ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʨʦʬʽʣʶʚʘʥʥʷ. ʃʘʥʜʰʘʬʪʥʠʡ ʧʨʦʬʽʣʴ ʷʚʣʷʻ ʩʦʙʦʶ 

ʛʽʧʩʦʤʝʪʨʠʯʥʠʡ ʧʨʦʬʽʣʴ, ʷʢʠʡ ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʛʝʦʣʦʛʽʯʥʠʤ, ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʤ, 

ˇʨʫʥʪʦʚʠʤ ʽ ʙʦʪʘʥʽʯʥʠʤ ʧʨʦʬʽʣʷʤʠ ʽ ʥʘʛʣʷʜʥʦ ʚʽʜʦʙʨʘʞʫʻ ʚʝʨʪʠʢʘʣʴʥʫ ʩʪʨʫʢʪʫ-

ʨʫ ʣʘʥʜʰʘʬʪʽʚ [3]. ʃʽʥʽʷ ʧʨʦʬʽʣʶ ʚʠʙʨʘʥʘ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʧʝʨʝʪʠʥʘʻ ʨʽʟʥʽ ʛʽʧ-

ʩʦʤʝʪʨʠʯʥʽ ʪʘ ʣʘʥʜʰʘʬʪʥʽ ʨʽʚʥʽ ʂʨʦʣʝʚʝʮʴʢʦʛʦ ʨʘʡʦʥʫ, ʱʦʙ ʥʝ ʪʽʣʴʢʠ ʧʦʢʘʟʘʪʠ, 

ʘ ʡ ʚʠʷʚʠʪʠ ʚʟʘʻʤʦʜʽʶ ʚʩʽʭ ʢʦʤʧʦʥʝʥʪʽʚ ʣʘʥʜʰʘʬʪʫ. ʇʨʦʪʷʞʥʽʩʪʴ ʣʽʥʽʾ ʧʨʦʬʽʣʶ 

ʩʪʘʥʦʚʠʪʴ ʧʨʠʙʣʠʟʥʦ 50 ʢʤ. ʇʽʜ ʛʽʧʩʦʤʝʪʨʠʯʥʦʶ ʢʨʠʚʦʶ ʫʤʦʚʥʠʤʠ ʟʥʘʢʘʤʠ ʚʽ-

ʜʦʙʨʘʞʘʶʪʴʩʷ ʦʩʥʦʚʥʽ ʧʨʠʨʦʜʥʽ ʢʦʤʧʦʥʝʥʪʠ ʽ ʇʊʂ. ʅʘʜ ʛʽʧʩʦʤʝʪʨʠʯʥʦʶ ʢʨʠ-

ʚʦʶ ʥʘʥʦʩʷʪʴ ʥʘʟʚʠ ʨʽʯʦʢ ʽ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʷʢʽ ʚʦʥʘ ʧʝʨʝʪʠʥʘʻ. ʅʘʟʚʠ ʇʊʂ, ʘ 

ʪʘʢʦʞ ʜʝʪʘʣʴʥʽ ʜʘʥʽ ʧʨʦ ʘʥʪʨʦʧʦʛʝʥʦʚʽ ʚʽʜʢʣʘʜʠ, ʨʝʣʴʻʬ, ˇʨʫʥʪʠ, ʛʝʦʣʦʛʽʯʥʫ ʙʫ-

ʜʦʚʫ ʽ ʨʦʩʣʠʥʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ ʚʽʜʦʙʨʘʞʝʥʽ ʚ ʪʘʙʣʠʯʥʽʡ ʣʝʛʝʥʜʽ, ʷʢʘ ʨʦʟʤʽʱʫ̒ʪʴʩʷ 

ʧʽʜ ʣʘʥʜʰʘʬʪʥʠʤ ʧʨʦʬʽʣʝʤ [4] (ʨʠʩ. 1).  

ʃʘʥʜʰʘʬʪʥʠʡ ʧʨʦʬʽʣʴ ʧʝʨʝʪʠʥʘʻ ʪʝʨʠʪʦʨʽʶ ʨʘʡʦʥʫ ʟ ʧʽʚʥʽʯʥʦʛʦ-ʟʘʭʦʜʫ 

ʥʘ ʧʽʚʜʝʥʥʠʡ-ʩʭʽʜ ʚ ʡʦʛʦ ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ.  

ɼʦʩʣʽʜʞʫʚʘʥʠʡ ʨʘʡʦʥ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʤʝʞʘʭ ʂʨʦʣʝʚʝʮʴʢʦ-ɻʣʫʭʽʚʩʴʢʦʛʦ ʚʽ-

ʜʨʦʛʫ ʉʝʨʝʜʥʴʦʨʫʩʴʢʦʾ ʚʠʩʦʯʠʥʠ. ɺʽʜʤʽʪʢʠ ʚʠʩʦʪ ʧʦ ʣʽʥʽʾ ʧʨʦʬʽʣʶ: ʚ ʦʢʦʣʠʮʷʭ 

ʩ. ʗʨʦʩʣʘʚʮʷ ï 223 ʤ, ʩ. ʄʘʨʫʭʠ ʧʨʠʙʣʠʟʥʦ 175 ʤ, ʩ. ɸʨʪʶʭʦʚʝ ï 157 ʤ, ʩ. ʆʙʪʦ-
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ʚʦʛʦ ï 138,8 ʤ [1, 2]. ʆʨʽʻʥʪʫʶʯʠʩʴ ʥʘ ʤʘʢʩʠʤʘʣʴʥʽ ʽ ʤʽʥʽʤʘʣʴʥʽ ʚʽʜʤʽʪʢʠ ʤʦʞʥʘ 

ʩʢʘʟʘʪʠ, ʱʦ ʧʝʨʝʧʘʜ ʚʠʩʦʪ ʩʢʣʘʜʘʻ ï 84,2 ʤ.  

 
ʈʠʩ. 1. ʃʘʥʜʰʘʬʪʥʠʡ ʧʨʦʬʽʣʴ ʂʨʦʣʝʚʝʮʴʢʦʛʦ ʨʘʡʦʥʫ 

 

ʇʨʦʬʽʣʴ ʧʝʨʝʪʠʥʘʻ 5 ʇʊʂ (ʚʠʜʠ ʤʽʩʮʝʚʦʩʪʝʡ), ʷʢʽ ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʫ ʧʨʦʮʝʩʽ 

ʩʢʣʘʜʘʥʥʷ ʣʘʥʜʰʘʬʪʥʦʾ ʢʘʨʪʠ-ʩʭʝʤʠ ʂʨʦʣʝʚʝʮʴʢʦʛʦ ʨʘʡʦʥʫ. 

ʊʘʢ ʥʘ ʟʘʭʦʜʽ ʚʫʟʴʢʦʶ ʩʤʫʛʦʶ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʝʨʰʠʡ ʇʊʂ ï ʜʨʽʙʥʦʛʦʨ-

ʙʠʩʪʽ ʧʽʱʘʥʽ ʨʽʚʥʠʥʠ ʫ ʤʝʞʘʭ ɯ ʥʘʜʟʘʧʣʘʚʥʦʾ ʪʝʨʘʩʠ ʥʘ ʢʨʝʡʜʦʚʠʭ ʚʽʜʢʣʘʜʘʭ ʟ 

ʜʝʨʥʦʚʦ-ʩʝʨʝʜʥʴʦʦʧʽʜʟʦʣʝʥʠʤʠ, ʷʩʥʦ-ʩʽʨʠʤʠ ʪʘ ʪʝʤʥʦ-ʩʽʨʠʤʠ ʦʧʽʜʟʦʣʝʥʠʤʠ 

ˇʨʫʥʪʘʤʠ ʧʽʜ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʫʛʽʜʜʷʤʠ ʥʘ ʤʽʩʮʽ ʜʫʙʦʚʦ-ʩʦʩʥʦʚʠʭ ʣʽʩʽʚ. 

ʈʦʟʪʘʰʦʚʘʥʠʡ ʇʊʂ ʚ ʤʝʞʘʭ ʩʣʘʙʢʦ ʨʦʟʯʣʝʥʦʚʘʥʦʾ ʨʽʚʥʠʥʠ ʟ ʥʝʟʥʘʯʥʠʤʠ ʧʝʨʝ-

ʧʘʜʘʤʠ ʚʠʩʦʪ, ʷʢʽ ʢʦʣʠʚʘʶʪʴʩʷ ʚ ʤʝʞʘʭ 130-138 ʤ. ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʛʝʦʣʦʛʽʯʥʫ 
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ʦʩʥʦʚʫ ʇʊʂ, ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʜʘʥʘ ʪʝʨʠʪʦʨʽʷ ʩʢʣʘʜʝʥʘ ʢʨʝʡʜʷʥʠʤʠ ʧʦʨʦ-

ʜʘʤʠ ʤʘʘʩʪʨʠʭʪʩʴʢʦʛʦ ʷʨʫʩʫ, ʷʢʽ ʧʝʨʝʢʨʠʪʽ ʘʣʶʚʽʘʣʴʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ɯ ʧʽʱʘʥʦ-

ʙʦʨʦʚʦʾ ʪʝʨʘʩʠ. ɼʘʥʘ ʤʽʩʮʝʚʽʩʪʴ ʥʝ ʦʪʨʠʤʘʣʘ ʰʠʨʦʢʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʽ ʟʘ-

ʡʤʘʻ ʥʘʡʤʝʥʰʫ ʧʣʦʱʫ, ʟʘʚʜʷʢʠ ʮʴʦʤʫ ʤʝʞʘʭ ʧʨʦʬʽʣʶ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʣʠʰʝ 

ʦʜʠʥ ʚʠʜ ˇʨʫʥʪʽʚ ï ʷʩʥʦ-ʩʽʨʽ ʦʧʽʜʟʦʣʝʥʽ, ʷʢʽ ʨʦʟʦʨʘʥʽ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʣʶʜʴ-

ʤʠ ʷʢ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʫʛʽʜʜʷ. 

ɼʨʫʛʠʤ ʇʊʂ ʻ ʥʠʟʴʢʽ ʣʝʩʦʚʽ ʨʽʚʥʠʥʠ ʫ ʤʝʞʘʭ ɯɯ ʥʘʜʟʘʧʣʘʚʥʦʾ ʪʝʨʘʩʠ ʥʘ 

ʢʨʝʡʜʦʚʠʭ ʚʽʜʢʣʘʜʘʭ ʟ ʷʩʥʦ-ʩʽʨʠʤʠ ʽ ʪʝʤʥʦ ʩʽʨʠʤʠ ʦʧʽʜʟʦʣʝʥʠʤʠ ˇʨʫʥʪʘʤʠ ʧʽʜ 

ʩ/ʛ ʫʛʽʜʜʷʤʠ. ʇʦʚʝʨʭʥʷ ʨʽʚʥʠʥʥʘ, ʟʣʝʛʢʘ ʥʘʭʠʣʝʥʘ ʚ ʙʽʢ ʨʽʯʢʠ ʧʝʨʝʚʘʞʘʶʯʽ ʚʠ-

ʩʦʪʠ 140 ʤ. ɼʘʥʠʡ ʚʠʜ ʤʽʩʮʝʚʦʩʪʽ ʪʘʢʦʞ ʩʢʣʘʜʝʥʠʡ ʢʨʝʡʜʦʚʠʤʠ ʚʽʜʢʣʘʜʘʤʠ, ʘʣʝ 

ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʝʨʰʦʛʦ ʇʊʂ ʘʣʶʚʽʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʦʜʥʦʣʝʩʦʚʦʾ ʪʝʨʘʩʠ ʧʝʨʝʢʨʠʪʽ 

ʣʝʩʘʤʠ ʽ ʣʝʩʦʚʠʜʥʠʤʠ ʩʫʛʣʠʥʢʘʤʠ. ˆʨʫʥʪʠ ʜʘʥʦʾ ʤʽʩʮʝʚʦʩʪʽ ʚ ʤʝʞʘʭ ʧʨʦʬʽʣʶ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʝʤʥʦ-ʩʽʨʠʤʠ ʦʧʽʜʟʦʣʝʥʠʤʠ, ʱʦ ʩʬʦʨʤʦʚʘʥʽ ʧʝʨʝʚʘʞʥʦ ʥʘ ʣʝʩʘʭ ʽ 

ʛʣʠʥʽ  ̔ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʽʜ ʩʽʣʴʛʦʩʧʫʛʽʜʜʷ.  

ʊʨʝʪʽʤ ʇʊʂ ʻ ʥʠʟʴʢʽ ʣʝʩʦʚʽ ʨʽʚʥʠʥʠ ʫ ʤʝʞʘʭ ɯV ʥʘʜʟʘʧʣʘʚʥʦʾ ʪʝʨʘʩʠ ʥʘ 

ʢʨʝʡʜʦʚʠʭ ʚʽʜʢʣʘʜʘʭ ʟ ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʠʤʠ, ʦʧʽʜʟʦʣʝʥʠʤʠ ʽ ʪʦʨʬʦʚʠʱʘʤʠ ʧʽʜ 

ʩʽʣʴʛʦʩʧʫʛʽʜʜʷʤʠ ʽ ʙʝʨʝʟʦʚʠʤʠ ʣʽʩʘʤʠ. ʄʽʩʮʝʚʽʩʪʴ ʨʽʚʥʠʥʥʘ ʟ ʧʝʨʝʧʘʜʘʤʠ ʚʠʩʦʪ 

ʚʽʜ 140 ʜʦ 150 ʤ. ɺʽʜʤʽʥʥʽʩʪʶ ʚ ʛʝʦʣʦʛʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʶ ʚʽʜ ʜʚʦʭ ʧʦʧʝʨʝʜʥʽʭ 

ʇʊʂ ʻ ʣʠʰʝ ʪʝ, ʱʦ ʥʘ ʢʨʝʡʜʷʥʠʭ ʧʦʨʦʜʘʭ ʟʘʣʷʛʘʶʪʴ ʘʣʶʚʽʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʯʝʪʚʝ-

ʨʪʦʾ ʥʘʜʟʘʧʣʘʚʥʦʾ ʪʝʨʘʩʠ ʣʴʦʜʦʚʠʢʦʚʦʛʦ ʨʘʡʦʥʫ ʟʘʥʜʨʦʚʦʾ ʟʦʥʠ (ʧʽʩʢʠ) ʽ ʣʴʦʜʦ-

ʚʠʢʦʚʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʜʥʽʧʨʦʚʩʴʢʦʛʦ ʟʣʝʜʝʥʽʥʥʷ (ʘʣʝʚʨʦʣʽʪʠ, ʚʘʣʫʥʥʽ ʩʫʛʣʠʥʢʠ, 

ʧʽʩʢʠ), ʷʢʽ ʧʝʨʝʢʨʠʪʽ ʣʝʩʘʤʠ ʽ ʣʝʩʦʚʠʜʥʠʤʠ ʩʫʛʣʠʥʢʘʤʠ. ˆʨʫʥʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ, ʷʢ 

ʪʠʧʦʚʠʤʠ ʤʽʰʘʥʦʣʽʩʦʚʠʤʠ ʚʠʜʘʤʠ, ʩʝʨʝʜ ʷʢʠʭ ʧʝʨʝʚʘʞʘʶʪʴ ʜʝʨʥʦʚʦ-ʩʣʘʙʦ- ʽ 

ʩʝʨʝʜʥʴʦ ʦʧʽʜʟʦʣʝʥʽ ʛʣʠʥʠʩʪʦ-ʧʽʱʘʥʽ ʪʘ ʜʝʨʥʦʚʦ-ʩʝʨʝʜʥʴʦ ʦʧʽʜʟʦʣʝʥʽ ʩʫʧʽʱʘʥʽ ʽ 

ʩʫʛʣʠʥʢʦʚʽ ˇʨʫʥʪʠ, ʪʘʢ ʽ ʣʽʩʦʩʪʝʧʦʚʠʤʠ ʚʠʜʘʤʠ ʷʩʥʦ-ʩʽʨʠʭ ʽ ʪʝʤʥʦ-ʩʽʨʠʭ ʦʧʽʜʟʦʣʝ-

ʥʠʭ ˇʨʫʥʪʽʚ. ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ ʟʝʤʝʣʴʥʠʭ ʫʛʽʜʴ ʨʦʟʦʨʘʥʘ ʽ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʛʦʩʧʦ-

ʜʘʨʩʴʢʦʶ ʜʽʷʣʴʥʽʩʪʶ, ʪʘʢʦʞ ʚ ʤʝʞʘʭ ʇʊʂ ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʽʣʷʥʢʠ ʟ ʙʝʨʝʟʦʚʠʤʠ 

ʣʽʩʘʤʠ ʟ ʙʝʨʝʟʠ ʧʦʚʠʩʣʦʾ. 

ʏʝʪʚʝʨʪʠʡ ʇʊʂ ï ʧʣʦʩʢʘ ʟʘʧʣʘʚʥʘ ʨʽʚʥʠʥʘ ʥʘ ʢʨʝʡʜʦʚʦʤʫ ʡ ʧʘʣʝʦʛʝʥ-

ʥʝʦʛʝʥʦʚʦʤʫ ʬʫʥʜʘʤʝʥʪʽ ʽʟ ʣʫʯʥʠʤʠ ˇʨʫʥʪʘʤʠ ʽ ʪʦʨʬʦʚʠʱʘʤʠ ʧʽʜ ʟʘʧʣʘʚʥʠʤʠ 

ʣʫʢʘʤʠ ʽ ʩ/ʛ ʫʛʽʜʜʷʤʠ. ʇʝʨʝʩʽʯʥʽ ʚʠʩʦʪʠ ʚ ʤʝʞʘʭ ʣʽʥʽʾ ʧʨʦʬʽʣʶ 150-160 ʤ. ɻʝʦ-

ʣʦʛʽʯʥʘ ʦʩʥʦʚʘ ʜʘʥʦʛʦ ʇʊʂ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʨʦʜʘʤʠ ʨʽʟʥʦʛʦ ʚʽʢʫ ʚʽʜ ʢʨʝʡʜʦʚʠʭ 

ʤʘʘʩʪʨʠʭʪʩʴʢʦʛʦ ʷʨʫʩʫ ʜʦ ʧʘʣʝʦʛʝʥʦʚʠʭ ʙʫʯʘʮʴʢʦʾ ʩʚʠʪʠ ʽ ʥʝʦʛʝʥʦʚʠʭ ʧʦʨʽʜ 

ʚʝʨʭʥʴʦʛʦ ʛʦʨʠʟʦʥʪʫ ʧʦʣʪʘʚʩʴʢʦʾ ʩʚʠʪʠ ʪʘ ʩʚʠʪʠ ʩʪʨʦʢʘʪʠʭ ʛʣʠʥ. ɸʣʝ ʚ ʟʚôʷʟʢʫ ʟ 

ʪʠʤ, ʱʦ ʣʽʥʽʷ ʧʨʦʬʽʣʶ ʧʝʨʝʪʠʥʘʻ ʥʝʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʜʘʥʦʛʦ ʇʊʂ, ʪʦ ʧʨʝʜʩʪʘʚʣʝ-

ʥʽ ʣʠʰʝ ʢʨʝʡʜʷʥʽ ʧʦʨʦʜʠ. ɼʘʥʘ ʤʽʩʮʝʚʽʩʪʴ ʚʠʜʽʣʷʻʪʴʩʷ ʚʟʜʦʚʞ ʨʫʩʣʘ ʨ. ʈʝʪʴ ʽ 

ʤʘʻ ʚʠʛʣʷʜ ʩʤʫʛʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʘʢʪʠʚʥʠʤ ʨʦʟʚʠʪʢʦʤ ʝʨʦʟʽʡʥʦ-
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ʘʢʫʤʫʣʷʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʤʘʡʞʝ ʱʦʨʽʯʥʦʶ ʟʤʽʥʦʶ ʨʝʣʴʻʬʫ ʯʝʨʝʟ ʧʦʚʝʥʽ ʽ ʧʘ-

ʚʦʜʢʠ. ʉʢʣʘʜʝʥʘ ʟʘʧʣʘʚʘ ʩʫʯʘʩʥʠʤ ʘʣʶʚʽʻʤ, ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʽʩʢʦʤ, ʩʫʧʽʩ-

ʢʦʤ. ɺ ʤʝʞʘʭ ʧʨʦʬʽʣʶ ʫ ʟʘʧʣʘʚʽ ʨ. ʈʝʪʴ ʪʘ ʧʦʥʠʞʝʥʥʷʭ ʤʽʩʮʝʚʦʩʪʽ ʟʫʩʪʨʽʯʘʶʪʴ-

ʩʷ ʪʦʨʬʦʚʠʱʘ ʥʠʟʠʥʥʽ, ʣʫʯʥʽ ʪʘ ʜʝʨʥʦʚʽ ʰʘʨʫʚʘʪʽ ˇʨʫʥʪʠ.  

ʅʘ ʩʭʦʜʽ ʧʝʨʝʚʘʞʘʶʪʴ ʚʠʩʦʢʽ ʣʝʩʦʚʽ ʨʽʚʥʠʥʠ ʥʘ ʧʘʣʝʦʛʝʥ-ʥʝʦʛʝʥʦʚʦʤʫ 

ʬʫʥʜʘʤʝʥʪʽ ʟ ʩʽʨʠʤʠ, ʪʝʤʥʦ-ʩʽʨʠʤʠ ˇʨʫʥʪʘʤʠ ʽ ʯʦʨʥʦʟʝʤʘʤʠ ʦʧʽʜʟʦʣʝʥʠʤʠ ʧʽʜ 

ʩ/ʛ ʫʛʽʜʜʷʤʠ ʥʘ ʤʽʩʮʽ ʢʣʝʥʦʚʦ-ʣʠʧʦʚʦ-ʜʫʙʦʚʠʭ ʪʘ ʜʫʙʦʚʠʭ ʣʽʩʽʚ. ɻʽʧʩʦʤʝʪʨʠʯʥʘ 

ʢʨʠʚʘ ʚ ʤʝʞʘʭ ʇʊʂ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʥʘ ʟʥʘʯʥʫ ʚʽʜʩʪʘʥʴ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʩʧʦʩʪʝʨʽʛʘ-

ʶʪʴʩʷ ʨʽʟʥʽ ʚʠʩʦʪʠ ʚʽʜ 160 ʜʦ 223 ʤ. ɺ ʦʩʥʦʚʽ ʜʘʥʦʛʦ ʇʊʂ ʣʝʞʘʪʴ ʧʽʱʘʥʽ ʧʦʨʦʜʠ 

ʧʘʣʝʦʛʝʥ-ʥʝʦʛʝʥʦʚʦʛʦ ʪʘ ʛʣʠʥʠʩʪʽ ʧʦʨʦʜʠ ʥʝʦʛʝʥʦʚʦʛʦ ʚʽʢʫ. ɼʘʥʠʡ ʇʊʂ ʨʦʟʪʘ-

ʰʦʚʘʥʠʡ ʚ ʤʝʞʘʭ ʧʣʘʪʦ ʽ ʟʘʡʤʘʻ ʥʘʡʙʽʣʴʰʫ ʧʣʦʱʫ ʥʝ ʪʽʣʴʢʠ, ʩʝʨʝʜ ʣʽʩʦʩʪʝʧʦ-

ʚʠʭ ʣʘʥʜʰʘʬʪʽʚ, ʘ ʡ ʚʟʘʛʘʣʽ ʧʦ ʚʩʽʡ ʣʽʥʽʾ ʧʨʦʬʽʣʶ. ɺ ʤʝʞʘʭ ʧʨʦʬʽʣʶ ʧʦʰʠʨʝʥʽ 

ʩʽʨʽ, ʷʩʥʦ-ʩʽʨʽ ʪʘ ʪʝʤʥʦ ʩʽʨʽ ʦʧʽʜʟʦʣʝʥʽ ˇʨʫʥʪʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʣʽʩʦʩʪʝʧʦʚʦʾ 

ʟʦʥʠ. ʈʦʟʤʽʱʝʥʽ ʚʦʥʠ ʧʝʨʝʚʘʞʥʦ ʥʘ ʚʦʜʦʜʽʣʴʥʠʭ ʧʣʘʪʦ ʪʘ ʾʭ ʩʭʠʣʘʭ. ɺ ʤʝʞʘʭ ʣʽʥʽʾ 

ʧʨʦʬʽʣʶ ʧʝʨʝʚʘʞʘʶʪʴ ʢʣʝʥʦʚʦ-ʣʠʧʦʚʦ-ʜʫʙʦʚʽ ʣʽʩʠ ʪʘ ʩ/ʛ ʫʛʽʜʜʷ ʥʘ ʤʽʩʮʽ ʢʣʝʥʦ-

ʚʦ-ʣʠʧʦʚʦ-ʜʫʙʦʚʠʭ ʽ ʜʫʙʦʚʠʭ ʣʽʩʽʚ, ʜʘʥʽ ʟʝʤʣʽ ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜ ʛʦʩʧʦʜʘʨʩʴʢʦʶ 

ʜʽʷʣʴʥʽʩʪʶ. 

ʂʨʽʤ ʮʴʦʛʦ, ʫ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʧʨʦʬʽʣʶ ʧʨʝʜʩʪʘʚʣʝʥʽ ʷʨʫʞʥʦ-ʙʘʣʢʦʚʽ ʇʊʂ 

ʥʘ ʢʨʝʡʜʦʚʦʤʫ ʽ ʧʘʣʝʦʛʝʥ-ʥʝʦʛʝʥʦʚʦʤʫ ʬʫʥʜʘʤʝʥʪʽ ʽʟ ʟʤʠʪʠʤʠ ʜʝʨʥʦʚʦ-ʩʣʘʙʦ ʽ 

ʩʝʨʝʜʥʴʦ ʦʧʽʜʟʦʣʝʥʠʤʠ ʛʣʠʥʠʩʪʦ-ʧʽʱʘʥʠʤʠ ʽ ʩʽʨʠʤʠ ʦʧʽʜʟʦʣʝʥʠʤʠ ˇʨʫʥʪʘʤʠ ʪʘ 

ʪʝʤʥʦ-ʩʽʨʠʤʠ ʦʧʽʜʟʦʣʝʥʠʤʠ ˇʨʫʥʪʘʤʠ ʧʽʜ ʣʫʯʥʦʶ ʽ ʙʦʣʦʪʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ. ɼʘʥʽ 

ʚʠʜʠ ʤʽʩʮʝʚʦʩʪʝʡ ʚʠʜʽʣʷʶʪʴʩʷ ʚʟʜʦʚʞ ʨʽʯʦʢ ʪʘ ʙʝʟʽʤʝʥʥʠʭ ʩʪʨʫʤʢʽʚ, ʽ ʚ ʤʝʞʘʭ 

ʧʨʦʬʽʣʶ ʟʘʡʤʘʶʪʴ ʥʝʟʥʘʯʥʫ ʜʽʣʷʥʢʫ ʟ ʚʠʩʦʪʘʤʠ ʙʣʠʟʴʢʦ 180 ʤ. ɼʥʠʱʘ ʙʘʣʦʢ 

ʜʦʙʨʝ ʜʨʝʥʦʚʘʥʽ, ʽʟ ʩʫʯʘʩʥʠʤʠ ʘʣʶʚʽʘʣʴʥʠʤʠ ʩʫʧʽʱʘʥʠʤʠ ʽ ʛʣʠʥʠʩʪʠʤʠ ʚʽʜʢʣʘ-

ʜʘʤʠ. ɼʣʷ ʜʘʥʦʾ ʤʽʩʮʝʚʦʩʪʽ ʚ ʤʝʞʘʭ ʧʨʦʬʽʣʶ ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʽʨʽ-ʦʧʽʜʟʦʣʝʥʽ ˇʨʫʥ-

ʪʠ. ʋ ʧʦʥʠʞʝʥʠʭ ʜʽʣʷʥʢʘʭ ʚ ʫʤʦʚʘʭ ʧʦʩʪʽʡʥʦʛʦ ʥʘʜʤʽʨʥʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʨʦʟʚʠ-

ʥʝʥʽ ʥʠʟʠʥʥʽ ʪʨʘʚôʷʥʽ ʽ ʪʨʘʚôʷʥʦ-ʤʦʭʦʚʽ ʙʦʣʦʪʘ. 

ɺʠʩʥʦʚʢʠ. ʃʘʥʜʰʘʬʪʥʠʡ ʧʨʦʬʽʣʴ ʦʭʦʧʣʶʻ ʟʥʘʯʥʫ ʪʝʨʠʪʦʨʽʶ ʽ ʧʦʢʘʟʫʻ 

ʪʠʧʦʚʽ ʧʨʠʨʦʜʥʽ ʢʦʤʧʣʝʢʩʠ ʂʨʦʣʝʚʝʮʴʢʦʛʦ ʨʘʡʦʥʫ. ʃʘʥʜʰʘʬʪʥʽ ʢʦʤʧʣʝʢʩʠ ʜʘ-

ʥʦʾ ʪʝʨʠʪʦʨʽʾ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʥʘʯʥʦʶ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ, ʦʩʦʙʣʠʚʦʶ ʩʪʨʫʢʪʫʨʦʶ, 

ʷʢʽʩʥʠʤ ʩʢʣʘʜʦʤ ʪʦʱʦ. ʇʊʂ ʫʪʚʦʨʠʣʠʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʢʣʘʜʥʦʾ ʚʟʘʻʤʦʜʽʾ ʣʽʪʦ-

ʛʝʥʥʦʛʦ, ʦʨʦʛʝʥʥʦʛʦ, ʢʣʽʤʘʪʦʛʝʥʥʦʛʦ, ʛʽʜʨʦʛʝʥʥʦʛʦ, ʧʝʜʦʛʝʥʥʦʛʦ ʽ ʙʽʦʛʝʥʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʽʚ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɿʘʛʘʣʦʤ, ʪʝʨʠʪʦʨʽʷ ʂʨʦʣʝʚʝʮʴʢʦʛʦ ʨʘ-

ʡʦʥʫ ʥʘʣʝʞʠʪʴ ʜʦ ʤʽʰʘʥʦʣʽʩʦʚʠʭ ʽ ʣʽʩʦʩʪʝʧʦʚʠʭ ʣʘʥʜʰʘʬʪʽʚ, ʽ ʮʝ ʜʦʩʠʪʴ ʷʩʢʨʘ-

ʚʦ ʚʜ̔ʦʙʨʘʞʝʥʦ ʥʘ ʣʘʥʜʰʘʬʪʥʦʤʫ ʧʨʦʬʽʣʶ ʽ ʫ ʘʥʘʣʽʟʽ ʦʩʥʦʚʥʠʭ ʛʝʦʢʦʤʧʦʥʝʥʪʽʚ. 

ɸʥʘʣʽʟ ʚʝʨʪʠʢʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʣʘʥʜʰʘʬʪʽʚ ʧʦʢʘʟʫʻ, ʱʦ ʣʽʪʦʛʝʥʥʘ ʦʩʥʦʚʘ ʮʝ ʦʩ-

ʥʦʚʥʠʡ ʧʨʠʨʦʜʥʠʡ ʢʦʤʧʦʥʝʥʪ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʭʘʨʘʢʪʝʨ ʚʩʽʭ ʽʥʰʠʭ ʽ ʻ ʬʫʥʜʘʤʝʥ-
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ʪʦʤ ʥʘ ʷʢʦʤʫ ʬʦʨʤʫʻʪʴʩʷ ʣʘʥʜʰʘʬʪ. ʊʘʢ, ʥʘ ʩʭʦʜʽ ʇʊʂ ʙʽʣʴʰ ʩʢʣʘʜʥʽʰʽ, ʟʘʚʜʷ-

ʢʠ ʨʽʟʥʦʤʘʥʽʪʥʽʰʽʡ ʛʝʦʣʦʛʽʯʥʽʡ ʙʫʜʦʚʽ ʪʘ ʚʠʱʠʤ ʚʽʜʥʦʩʥʦ ʟʘʭʦʜʫ ʛʽʧʩʦʤʝʪʨʠʯ-

ʥʠʤ ʧʦʢʘʟʥʠʢʘʤ. ʂʨʽʤ ʣʽʪʦʣʦʛʽʾ, ʟʥʘʯʥʫ ʨʦʣʴ ʚ ʫʪʚʦʨʝʥʥʽ ʇʊʂ ʚʽʜʽʛʨʘʣʠ ʧʦʚʝʨʭ-

ʥʝʚʽ ʪʘ ʧʽʜʟʝʤʥʽ ʚʦʜʠ, ˇʨʫʥʪʠ ʪʘ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ.  
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Summary 

L.M. Novik, ʆ.V. Bova. The Peculiarities of Landscapes Vertical Structure 

in Krolevetsky District.  

The article presents an analysis of landscapes vertical structure in Krolevets district, Sumy 

region. Clarified the morphological structure of landscapes and followed the relationship between 

natural components in different landscape conditions. The regularities of the vertical structure of 

typical mixed forest and forest-steppe landscapes in Krolevets district. To study the natural territo-

rial complexes (NTC) the profiling method was used. This method is widely used in different geo-

graphical sciences, but it is a complex landscape profile display vertical structures landscapes. 

When writing for topographic and thematic maps, stock and literary sources were constructed and 

analyzed the landscape profile Krolevets district, especially its main hypsometric performance. We 

consider five tiered structure of NTC, which crosses the line profile within the study area and their 

economic use. 

Keywords: landscape, landscape profile, terrain, vertical structure, Krolevets district. 
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ɸ.ʉ. ʉʦʢʦʣʦʚ 

ʃɸʅɼʐɸʌʊʅʓɽ ɿɸʂʆʅʆʄɽʈʅʆʉʊʀ ɸʅʊʈʆʇʆɻɽʅʅʆʁ 

ʊʈɸʅʉʌʆʈʄɸʎʀʀ ʊɽʈʈʀʊʆʈʀʁ (ʅɸ ʇʈʀʄɽʈɽ ʖɻʆ-ɺʆʉʊʆʂɸ 

ɹɽʃɸʈʋʉʀ) 

 

ɼʣʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ 

ʛʝʦʩʠʩʪʝʤʥʳʡ, ʠʣʠ ʣʘʥʜʰʘʬʪʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ, ʧʦʜʭʦʜ, ʩʦʩʪʦʷʱʠʡ ʚ ʦʧʦʨʝ ʥʘ ʣʘʥʜʰʘʬʪ-

ʥʫʶ ʩʪʨʫʢʪʫʨʫ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ ʶʛʦ-ʚʦʩʪʦʢʘ ɹʝʣʘʨʫʩʠ, ʚʳʷʚʣʷʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʧʨʠ-

ʨʦʜʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʣʘʥʜʰʘʬʪʘ (ʭʘʨʘʢʪʝʨʦʤ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦʜʩʪʠʣʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ, ʛʝ-

ʥʝʟʠʩʦʤ) ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʝʛʦ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʥʘʨʫʰʝʥʥʦʩʪʴʶ ʦʙʣʘʜʘʶʪ ʣʘʥʜʰʘʬʪʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʚʠʜʘʤ ʭʦʣʤʠʩʪʦ-ʚʦʣʥʠʩʪʳʭ ʠ ʭʦʣ-

ʤʠʩʪʦ-ʫʚʘʣʠʩʪʳʭ, ʪʦ ʝʩʪʴ ʣʘʥʜʰʘʬʪʳ, ʦʙʣʘʜʘʶʱʠʝ ʥʘʠʙʦʣʝʝ ʨʘʩʯʣʝʥʸʥʥʳʤ ʨʝʣʴʝʬʦʤ ʧʦ-

ʚʝʨʭʥʦʩʪʠ. ʅʘʠʤʝʥʝʝ ʥʘʨʫʰʝʥʥʳʝ, ʥʘʦʙʦʨʦʪ, ʣʘʥʜʰʘʬʪʳ ʧʣʦʩʢʠʝ ʠ ʧʣʦʩʢʦʚʦʣʥʠʩʪʳʝ. 

ʅʘʠʙʦʣʝʝ ʥʘʨʫʰʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʣʘʥʜʰʘʬʪʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʧʦʜʨʦʜʘʤ ʩ ʧʦʢʨʦʚʦʤ ʩʫʛʣʠʥ-

ʢʦʚ (ʦʩʦʙʝʥʥʦ ʣʸʩʩʦʚʠʜʥʳʭ). ʅʘʠʤʝʥʝʝ ʥʘʨʫʰʝʥʳ ʣʘʥʜʰʘʬʪʳ ʧʦʜʨʦʜʦʚ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʟʘ-

ʣʝʛʘʥʠʝʤ ʘʣʣʶʚʠʘʣʴʥʳʭ ʧʝʩʢʦʚ ʠ ʪʦʨʬʘ. ʅʘʠʙʦʣʝʝ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥ ʨʦʜ ʚʪʦʨʠʯʥʦʤʦʨʝʥʥʳʭ 

ʣʘʥʜh ʘʬʪʦʚ, ʥʘʠʤʝʥʝʝ ï ʘʣʣʶʚʠʘʣʴʥʳʝ ʪʝʨʨʘʩʠʨʦʚʘʥʥʳʝ, ʧʦʡʤʝʥʥʳʝ ʠ ʙʦʣʦʪʥʳʝ.  
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʣʘʥʜʰʘʬʪʦʚ, ʩʪʨʫʢʪʫʨʘ ʧʨʠʨʦʜʦʧʦʣʴʟʦ-

ʚʘʥʠʷ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʣʘʥʜʰʘʬʪʦʚ. 

ɺʚʝʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʢʦʩʠʩʪʝʤʳ ʠ ʣʘʥʜʰʘʬʪʳ ʶʛʦ-ʚʦʩʪʦʢʘ ɹʝ-

ʣʘʨʫʩʠ ʠʩʧʳʪʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠ ʜʣʠʪʝʣʴʥʳʝ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʥʘʛʨʫʟʢʠ. ʅʝ-

ʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʥʘ ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ, ʩʦʭʨʘʥʠʣʦʩʴ ʥʝʤʘʣʦ ʫʯʘʩʪʢʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʣʘʙʦ ʥʘʨʫʰʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʷʚʣʷʶɦ ʠʭʩʷ çʷʜʨʘʤʠ ʩʪʘʙʠʣʠʟʘʮʠʠè ʩʦʩʝʜʥʠʭ 

ʣʘʥʜʰʘʬʪʦʚ ʠ ʧʦʪʝʥʮʠʘʣʦʤ ʠʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʤʝʩʪʦʦʙʠʪʘʥʠʝʤ ʧʦʧʫʣʷʮʠʡ 

ʨʝʜʢʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ, ʬʘʢʪʦʨʦʤ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. ʇʦʵʪʦʤʫ, ʘʢʪʫʘʣʴʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʠʩʪʝʤʘʪʠʯʝ-

ʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʣʘʥʜʰʘʬʪʦʚ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ.  

ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ 

ʠ ʩʠʪʫʘʮʠʡ ʨʘʟʨʘʙʦʪʘʥ ʩʧʝʮʠʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʧʦʜʭʦʜ ï ʵʢʦʜʠʘʛʥʦʩʪʠʢʘ. ʇʦʜ 

ʵʢʦʜʠʘʛʥʦʩʪʠʢʦʡ ʧʦʥʠʤʘʝʪʩʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʚʳʷʚʣʝʥʠʝ ʠ ʠʟʫʯʝʥʠʝ ʧʨʠʟʥʘʢʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʦʚʨʝ-

ʤʝʥʥʦʝ ʠ ʦʞʠʜʘʝʤʦʝ ʩʦʩʪʦʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʯʝʣʦʚʝʢʘ ʩʨʝʜʳ, ʵʢʦʩʠʩʪʝʤ ʠ 

ʣʘʥʜʰʘʬʪʦʚ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʦʙʥʘʨʫʞʝʥʠʷ, ʧʨʝʜʫʧʨʝ-

ʞʜʝʥʠʷ ʠ ʣʠʢʚʠʜʘʮʠʠ ʥʝʛʘʪʠʚʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ [1-4]. 

ɸʥʪʨʦʧʦʛʝʥʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʪʝʨʨʠʪʦʨʠʠ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʚʠʜʘʤʠ ʟʝʤʣʝʧʦʣʴ-

ʟʦʚʘʥʠʷ, ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʨʝʩʫʨʩʳ ʢʦʥʢʨʝʪʥʦʛʦ ʣʘʥʜ-

ʰʘʬʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʘʥʜʰʘʬʪʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʪʝʨʨʠʪʦʨʠʠ ʦʧʨʝʜʝʣʷʝʪ 

ʩʧʝʢʪʨ ʚʠʜʦʚ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʠ ʭʘʨʘʢʪʝʨʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʟʤʝʥʝʥʠʷ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ [5]. ʃʘʥʜʰʘʬʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʣʶʙʦʡ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʝʪʩʷ ʨʝ-

ʟʫʣʴʪʘʪʦʤ ʝʸ ʜʣʠʪʝʣʴʥʦʛʦ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʚ ʧʨʦ-

ʮʝʩʩʝ ʢʦʪʦʨʦʛʦ ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʨʘʟʣʠʯʥʦʛʦ ʛʝʥʝʟʠʩʘ, ʩʦʯʝʪʘʷʩʴ ʤʝʞʜʫ 

ʩʦʙʦʡ, ʦʙʨʘʟʦʚʳʚʘʣʠ ʧʨʠʨʦʜʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʩʚʷʟʘʥʥʳʝ ʤʝʞʜʫ 

ʩʦʙʦʡ ʚ ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ. ʂʘʞʜʳʡ ʇʊʂ ʦʙʣʘʜʘʝʪ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥ-

ʜʠʚʠʜʫʘʣʴʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʝʛʦ 

ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʧʨʝʜʝʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʭʦʟʷʡʩʪʚʝʥ-

ʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʜʨʫʛʠʝ ʵʤʝʨʜʞʝʥʪʥʳʝ 

ʩʚʦʡʩʪʚʘ. ʕʪʦ ʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡ ʪʦ, ʯʪʦ ʦʩʦʙʝʥʥʦʩʪʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʪʘʢʞʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝ-

ʧʝʥʠ ʦʙʫʩʣʦʚʣʝʥʳ ʧʨʠʨʦʜʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʢʦʥʢʨʝʪʥʳʭ ʇʊʂ, ʷʚʣʷʶʱʠʭʩʷ ʦʙʲ-

ʝʢʪʦʤ ʪʘʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʡ, 

ʥʘʛʨʫʟʢʠ ʥʘ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ, ʝʸ ʥʘʨʫʰʝʥʥʦʩʪʠ ʠ ʜʨʫʛʠʭ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ ʜʦʣʞʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦ ʝʩʪʝʩʪʚʝʥʥʳʤ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤ ʧʦʜ-

ʨʘʟʜʝʣʝʥʠʷʤ ï ʛʝʦʩʠʩʪʝʤʘʤ ʣʶʙʦʛʦ ʨʘʥʛʘ.  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʜʣʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʵʢʦʣʦʛʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʛʝʦʩʠʩʪʝʤʥʳʡ, ʠʣʠ ʣʘʥʜʰʘʬʪʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ, ʧʦʜ-

ʭʦʜ, ʩʦʩʪʦʷʱʠʡ ʚ ʦʧʦʨʝ ʥʘ ʣʘʥʜʰʘʬʪʥʫʶ ʩʪʨʫʢʪʫʨʫ ʪʝʨʨʠʪʦʨʠʠ. ʕʪʦʪ ʧʦʜʭʦʜ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʠʚʷʟʢʫ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʢ ʢʦʥʢʨʝʪʥʳʤ, ʦʙʲʝʢʪʠʚʥʦ ʩʫ-

ʱʝʩʪʚʫʶʱʠʤ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ 

ʠ ʩʦʧʦʩʪʘʚʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [6]. ʇʨʝʠʤʫʱʝʩʪʚʦʤ 

ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʫʯʸʪ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ, ʟʘʚʠʩʷʱʠʭ ʦʪ ʩʚʦʡʩʪʚ ʛʝʦ-

ʩʠʩʪʝʤ [7]. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʣʘʥʜʰʘʬʪʦʚ, ʦʪʨʘʞʘʶʱʘʷ ʣʘʥʜʰʘʬʪʥʫʶ ʠʝʨʘʨʭʠʶ ʪʝʨ-

ʨʠʪʦʨʠʡ, ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʚʳʜʝʣʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʳʭ ʝʜʠʥʠʮ ʛʝʦʵʢʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʥʘ ʨʘʟʥʳʭ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝ-

ʜʳ. 

ʎʝʣʴ, ʤʝʩʪʦ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʦʮʝʥʠʪʴ 

ʩʪʝʧʝʥʴ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ ʶʛʦ-ʚʦʩʪʦʢʘ ɹʝʣʘʨʫʩʠ, ʝʸ ʧʨʦʩʪʨʘʥʩʪʚʝʥ-

ʥʫʶ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʠ ʚʳʷʚʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠ-

ʝʤ ʠ ʧʨʠʨʦʜʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʣʘʥʜh ʘʬʪʦʚ.  

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʪʝʨʨʠʪʦʨʠʷ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɻʦʤʝʣʴʩʢʦʡ 

ʦʙʣʘʩʪʠ ʧʣʦɦ ʘʜʴʶ 15,4 ʪʳʩ. ʢʤ
2
. ʆʥʘ ʧʨʦʩʪʠʨʘʝʪʩʷ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ ʦʪ 53

0
20' ʩ.ʰ. 

ʜʦ 51
0
50' ʩ.ʰ., ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ï ʦʪ 29

0
50' ʚ.ʜ. ʜʦ 31

 0
48' ʚ.ʜ. 

ʅʘ ʦʩʥʦʚʝ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʥʠʤʢʘ ʠ ʦʙʱʝʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʪʣʘʩʘ ʥʘ ʠʟʫʯʘ-

ʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʪʝʨʨʠʪʦʨʠʠ: ʣʝʩʘ, ʣʫʛʘ, 

ʧʘʰʥʠ, ʛʦʨʦʜʩʢʠʝ ʥʘʩʝʣʸʥʥʳʝ ʧʫʥʢʪʳ, ʩʝʣʴʩʢʠʝ ʥʘʩʝʣʸʥʥʳʝ ʧʫʥʢʪʳ, ʚʦʜʥʳʝ 

ʦʙʲʝʢʪʳ, ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʩʪʘʣʦ ʧʦʣʫʯʝ-

ʥʠʝ ʜʘʥʥʳʭ ʦ ʩʪʨʫʢʪʫʨʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʨʘʟʣʠʯʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʣʘʥʜʰʘʬʪʘ ʦʮʝʥʠʚʘʣʠʩʴ ʧʦʢʘʟʘʪʝʣʠ: ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʵʢʦʣʦʛʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʙʘʣʘʥʩʘ (ʂʦ) ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʝʩʪʝ-

ʩʪʚʝʥʥʦʡ ʟʘʱʠʱʸʥʥʦʩʪʠ (ʂʝʟ) ɹ.ʀ. ʂʦʯʫʨʦʚʘ [1], ʢʦʵʬʬʠʮʠʝʥʪ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʩʪʠ ʇ.ɻ. ʐʠʱʝʥʢʦ (ʂʘʧ) [8] ʠ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʀ.ʉ. ɸʠʪʦʚʘ (ʂʛ) [9]. ʆʧʝʨʘʮʠʦʥʥʳʤʠ ʝʜʠʥʠʮʘʤʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʷʚʣʷʣʠʩʴ ʣʘʥʜʰʘʬʪʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʥʘʣʠʯʠʷ ʩʚʷʟʠ ʤʝʞʜʫ ʩʚʦʡ-

ʩʪʚʘʤʠ ʣʘʥʜʰʘʬʪʘ (ʚʳʨʘʞʝʥʥʳʤʠ ʯʝʨʝʟ ʝʜʠʥʠʮʳ ʝʛʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ï ʨʦʜʳ, 

ʧʦʜʨʦʜʳ ʠ ʚʠʜʳ) ʠ ʩʪʝʧʝʥʴʶ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʩʪʠ ʙʳʣʠ ʨʘʩʩʯʠ-

ʪʘʥʳ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʜʣʷ ʪʝʨʨʠʪʦʨʠʡ, ʟʘʥʷʪʳʭ ʦʧʨʝʜʝʣʸʥ-

ʥʳʤʠ ʨʦʜʘʤʠ, ʧʦʜʨʦʜʘʤʠ ʠ ʚʠʜʘʤʠ ʚ ʮʝʣʦʤ. ɿʘʪʝʤ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʨʘʚ-

ʥʠʚʘʣʠʩʴ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʦʧʨʝʜʝʣʷʣʠʩʴ ʥʘʠʙʦʣʝʝ ʥʘʨʫʰʝʥʥʳʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʝ 

ʝʜʠʥʠʮʳ (ʪʘʙʣʠʮʳ 1-3). 
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ʊʘʙʣʠʮʘ 1 

ʇʦʢʘʟʘʪʝʣʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʨʦʜʦʚ ʣʘʥʜʰʘʬʪʦʚ 

ʈʦʜ ʣʘʥʜʰʘʬʪʘ 

ʇʣʦ-

ʱʘʜʴ, 

ʢʤ
2
 

% 

ʧʣʦ-

ʘɦʜʠ 

ʊʠʧʳ ʟʝʤʝʣʴ, % 

ʂʦ ʂʝʟ ʂʛ ʂʘʧ 
1 2 3 4 5 6 

ɹʦʣʦʪʥʳʝ 877,2 5,7 58,9 36,3 4,2 0,4 0,2 0,0 0,7 0,5 2,0 4,9 

ɺʪʦʨʠʯʥʳʝ ʚʦʜʥʦ-

ʣʝʜʥʠʢʦʚʳʝ 
3685,7 23,9 42,3 48,9 5,4 0,6 2,6 0,0 1,2 0,5 1,4 5,6 

ɺʪʦʨʠʯʥʦʤʦʨʝʥʥʳʝ 1504,3 9,7 14,6 74,9 9,7 0,1 0,4 0,0 5,6 0,3 0,5 7,0 

ʇʦʡʤʝʥʥʳʝ 1617,2 10,5 16,3 8,6 3,5 3,7 62,3 5,5 0,2 0,7 0,5 4,8 

ʈʝʯʥʳʝ ʜʦʣʠʥʳ 166,7 1,1 23,4 50,5 9,8 1,3 15,1 0,0 1,6 0,4 0,8 6,2 

ɸʣʣʶʚʠʘʣʴʥʳʝ  

ʪʝʨʨʘʩʠʨʦʚʘʥʥʳʝ 
3077,1 19,9 55,9 20,4 3,9 1,1 16,0 2,5 0,3 0,6 1,9 4,5 

ʄʦʨʝʥʥʦ-ʟʘʥʜʨʦʚʳʝ 4481,2 29,0 27,2 56,9 7,0 2,6 4,2 1,7 2,0 0,4 0,9 6,2 

 

ʀʟ ʨʦʜʦʚ ʣʘʥʜʰʘʬʪʦʚ ʥʘʠʙʦʣʝʝ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥ ʨʦʜ ʚʪʦʨʠʯʥʦʤʦʨʝʥʥʳʭ 

ʣʘʥʜʰʘʬʪʦʚ, ʥʘʠʤʝʥʝʝ ï ʘʣʣʶʚʠʘʣʴʥʳʝ ʪʝʨʨʘʩʠʨʦʚʘʥʥʳʝ, ʧʦʡʤʝʥʥʳʝ ʠ ʙʦʣʦʪ-

ʥʳʝ, ʪʦ ʝʩʪʴ ʚ ʦʩʥʦʚʥʦʤ ʣʘʥʜʰʘʬʪʳ, ʩʚʦʡʩʪʚʘ ʢʦʪʦʨʳʭ (ʧʦʜʩʪʠʣʘʶʱʠʤʠ ʧʦʨʦ-

ʜʘʤʠ ʷʚʣʷʶʪʩʷ ʧʝʩʢʠ, ʫʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʙʣʠʟʢʦ ʢ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʘ ʵʪʠʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʛʨʘʥʠʯʝʥʘ ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ) 

ʦʙʫʩʣʦʚʠʣʠ ʥʘʠʙʦʣʴʰʫʶ ʠʭ ʩʦʭʨʘʥʥʦʩʪʴ. 

ʊʘʙʣʠʮʘ 2  

ʇʦʢʘʟʘʪʝʣʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʦʜʨʦʜʦʚ ʣʘʥʜʰʘʬʪʦʚ 

ʇʦʜʨʦʜ ʣʘʥʜʰʘʬʪʘ 

ʇʣʦ-

ʱʘʜʴ, 

ʢʤ
2
 

% 

ʧʣʦ-

ʱʘʜʠ 

ʊʠʧʳ ʟʝʤʝʣʴ, % 

ʂʦ ʂʝʟ ʂʛ ʂʘʧ 
1 2 3 4 5 6 

ʉ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʟʘʣʝʛʘ-

ʥʠʝʤ ʪʦʨʬʘ ʠ ʧʝʩʢʦʤ 
877,2 5,7 58,9 36,3 4,2 0,4 0,2 0,0 0,7 0,5 2,0 4,9 

ʉ ʧʦʢʨʦʚʦʤ ʚʦʜʥʦ-

ʣʝʜʥʠʢʦʚʳʭ ʩʫʧʝʩʝʡ 
2095,0 13,6 37,4 55,2 6,1 0,0 1,2 0,0 1,6 0,4 1,2 5,9 

ʉ ʧʦʢʨʦʚʦʤ ʚʦʜʥʦ-

ʣʝʜʥʠʢʦʚʳʭ ʩʫʛʣʠʥʢʦʚ 
770,8 5,0 12,3 77,9 9,1 0,0 0,7 0,0 6,7 0,3 0,4 7,1 

ʉ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʟʘʣʝʛʘ-

ʥʠʝʤ ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʳʭ 

ʧʝʩʢʦʚ 

1497,1 9,7 33,9 56,0 6,8 1,5 1,5 0,0 1,8 0,4 1,1 6,1 

ʉ ʧʦʢʨʦʚʦʤ ʣʝʩʩʦʚʠʜʥʳʭ 

ʩʫʛʣʠʥʢʦʚ 
1720,6 11,1 6,4 74,1 8,9 5,3 4,0 0,9 7,8 0,2 0,2 7,3 

ʉ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʟʘʣʝʛʘ-

ʥʠʝʤ ʘʣʣʶʚʠʘʣʴʥʳʭ ʧʝʩʢʦʚ 
4064,6 26,3 40,9 16,6 4,4 1,6 32,2 4,1 0,3 0,7 1,4 4,6 

ʉ ʧʨʝʨʳʚʠʩʪʳʤ ʧʦʢʨʦʚʦʤ 

ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʳʭ ʩʫʧʝʩʝʡ 
4413,0 28,6 42,4 40,8 5,0 1,4 8,7 1,4 0,9 0,5 1,4 5,4 

 

ɸʥʘʣʠʟʠʨʫʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʜʨʦʜʦʚ ʣʘʥʜʰʘʬʪʦʚ ʧʦ ʩʪʝʧʝʥʠ ʥʘʨʫʰʝʥʥʦ-

ʩʪʠ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʥʘʨʫʰʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʣʘʥʜʰʘʬʪʳ ʩ ʧʦ-

ʢʨʦʚʦʤ ʩʫʛʣʠʥʢʦʚ (ʦʩʦʙʝʥʥʦ ʣʸʩʩʦʚʠʜʥʳʭ). ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʚʝʩʴʤʘ ʮʝʥʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʵʪʠʭ ʧʦʨʦʜ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʘʥʜʰʘʬʪʦʚ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. 
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ʃʘʥʜʰʘʬʪʳ ʩ ʧʦʢʨʦʚʦʤ ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʳʭ ʩʫʧʝʩʝʡ ʠ ʧʝʩʢʦʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʴʶ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ. ʅʘʠʤʝʥʝʝ ʥʘʨʫʰʝʥʳ ʣʘʥʜʰʘʬʪʳ ʩ 

ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʟʘʣʝʛʘʥʠʝʤ ʘʣʣʶʚʠʘʣʴʥʳʭ ʧʝʩʢʦʚ ʠ ʪʦʨʬʘ, ʥʘʠʤʝʥʝʝ ʧʨʠʛʦʜʥʳʝ 

ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. 

ʊʘʙʣʠʮʘ 3 

ʇʦʢʘʟʘʪʝʣʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚʠʜʦʚ ʣʘʥʜʰʘʬʪʦʚ 

ɺʠʜ ʣʘʥʜʰʘʬʪʘ 

ʇʣʦ-

ʱʘʜʴ, 

ʢʤ
2
 

% 

ʧʣʦ-

ʱʘʜʠ 

ʊʠʧʳ ʟʝʤʝʣʴ, % 

ʂʦ ʂʝʟ ʂʛ ʂʘʧ 
1 2 3 4 5 6 

ɼʦʣʠʥʳ ʩ ʧʣʦʩʢʦʡ ʧʦʡ-

ʤʦʡ 
66,8 0,4 21,2 29,3 11,9 0,9 36,8 0,0 0,7 0,5 0,7 5,7 

ɺʦʣʥʠʩʪʦ-ʫʚʘʣʠʩʪʳʝ 1032,8 6,7 9,7 67,5 8,0 8,7 4,2 1,5 5,5 0,3 0,3 7,2 

ɺʦʣʥʠʩʪʳʝ ʩ ʧʨʠʜʦʣʠʥ-

ʥʳʤʠ ʟʘʥʜʨʘʤʠ 
659,8 4,3 12,8 76,7 9,6 0,0 0,9 0,0 6,3 0,3 0,4 7,1 

ɻʣʫʙʦʢʦʚʨʝʟʘʥʥʳʝ ʜʦ-

ʣʠʥʳ 
99,9 0,6 24,9 64,6 8,4 1,5 0,6 0,0 2,9 0,3 0,8 6,5 

ʇʣʦʩʢʦʚʦʣʥʠʩʪʳʝ ʩ 

ʦʩʪʘʥʮʘʤʠ ʪʝʨʨʘʩ 
877,2 5,7 58,9 36,3 4,2 0,4 0,2 0,0 0,7 0,5 2,0 4,9 

ɻʨʠʚʠʩʪʳʝ 28,8 0,2 30,1 60,8 9,1 0,0 0,0 0,0 2,3 0,4 1,0 6,3 

ʇʣʦʩʢʦʛʨʠʚʠʩʪʳʝ 734,3 4,8 14,9 8,5 4,9 6,1 56,7 8,7 0,2 0,7 0,5 4,9 

ʇʣʦʩʢʠʝ 2228,7 14,4 39,6 19,9 4,6 1,8 32,7 1,2 0,4 0,6 1,3 4,8 

ɺʦʣʥʠʩʪʳʝ 5186,6 33,6 33,9 54,4 6,7 0,5 2,8 1,2 1,6 0,4 1,1 5,9 

ʇʣʦʩʢʦʚʦʣʥʠʩʪʳʝ 3724,4 24,1 54,3 27,9 3,3 0,9 11,4 2,0 0,5 0,6 1,8 4,7 

ʍʦʣʤʠʩʪʦ-ʚʦʣʥʠʩʪʳʝ 798,8 5,2 2,4 84,1 9,7 0,3 3,1 0,0 16,9 0,2 0,1 7,4 

 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʦʡ ʥʘʨʫʰʝʥʥʦʩʪʴʶ ʦʙʣʘʜʘʶʪ ʣʘʥʜʰʘʬʪʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ 

ʚʠʜʘʤ ʭʦʣʤʠʩʪʦ-ʚʦʣʥʠʩʪʳʭ ʠ ʚʦʣʥʠʩʪʦ-ʫʚʘʣʠʩʪʳʭ, ʪʦ ʝʩʪʴ ʣʘʥʜʰʘʬʪʳ, ʦʙʣʘ-

ʜʘʶʱʠʝ ʥʘʠʙʦʣʝʝ ʨʘʩʯʣʝʥʸʥʥʳʤ ʨʝʣʴʝʬʦʤ ʧʦʚʝʨʭʥʦʩʪʠ. ʅʘʠʤʝʥʝʝ ʥʘʨʫʰʝʥ-

ʥʳʝ, ʥʘʦʙʦʨʦʪ, ʣʘʥʜʰʘʬʪʳ ʧʣʦʩʢʠʝ ʠ ʧʣʦʩʢʦʚʦʣʥʠʩʪʳʝ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, 

ʯʪʦ ʚ ʣʘʥʜʰʘʬʪʘʭ ʩ ʨʘʩʯʣʝʥʸʥʥʳʤ ʨʝʣʴʝʬʦʤ ʪʝʨʨʠʪʦʨʠʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝ-

ʥʠ ʜʨʝʥʠʨʦʚʘʥʘ ʙʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʝʩʪʝʩʪʚʝʥʥʳʭ ʜʨʝʥʘʞʝʡ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʝʸ 

ʚʳʩʦʢʫʶ ʧʨʠʛʦʜʥʦʩʪʴ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ. ʇʣʦʩʢʠʝ ʣʘʥʜʰʘʬ-

ʪʳ, ʥʘʦʙʦʨʦʪ, ʝʩʪʝʩʪʚʝʥʥʳʭ ʜʨʝʥʘʞʝʡ ʥʝ ʠʤʝʶʪ, ʧʦʵʪʦʤʫ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ ʟʘʣʝ-

ʛʘʶʪ ʙʣʠʟʢʦ ʢ ʧʦʚʝʨʭʥʦʩʪʠ, ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʪʘʢʠʭ ʣʘʥʜʰʘʬʪʦʚ ʟʘʙʦʣʦʯʝ-

ʥʳ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʠʟʢʫʶ ʧʨʠʛʦʜʥʦʩʪʴ ʪʘʢʠʭ ʣʘʥʜʰʘʬʪʦʚ ʜʣʷ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.  

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʟʚʦʣʠʣ ʨʘʟʜʝʣʠʪʴ ʨʦʜʳ, ʧʦʜʨʦʜʳ ʠ ʚʠʜʳ ʣʘʥʜʰʘʬ-

ʪʦʚ ʥʘ ʪʨʠ ʛʨʫʧʧʳ ï ʩʣʘʙʦʠʟʤʝʥʸʥʥʳʭ, ʩʨʝʜʥʝʠʟʤʝʥʸʥʥʳʭ ʠ ʩʠʣʴʥʦ ʠʟʤʝʥʸʥ-

ʥʳʭ (ʪʘʙʣʠʮʘ 4).  

ʉʦʯʝʪʘʥʠʝ ʫʢʘʟʘʥʥʳʭ ʬʘʢʪʦʨʦʚ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʫʨʦʚʝʥʴ ʥʘʨʫʰʝʥʥʦʩʪʠ 

ʢʦʥʢʨʝʪʥʳʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʥʘʠʙʦʣʴʰʠʤʠ ʟʥʘʯʝ-

ʥʠʷʤʠ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʦʪʣʠʯʘʶʪʩʷ ʣʘʥʜʰʘʬʪʳ: ʚʪʦʨʠʯʥʦʤʦʨʝʥʥʳʝ 
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ʭʦʣʤʠʩʪʦ-ʚʦʣʥʠʩʪʳʝ ʩ ʧʦʢʨʦʚʦʤ ʣʸʩʩʦʚʠʜʥʳʭ ʩʫʛʣʠʥʢʦʚ (ʂʦ = 40,7; ʂʛ = 0,08; 

ʂʘʥ = 7,47; ʂʝʟ = 0,36), ʤʦʨʝʥʥʦ-ʟʘʥʜʨʦʚʳʝ ʭʦʣʤʠʩʪʦ-ʚʦʣʥʠʩʪʳʝ ʩ ʧʦʢʨʦʚʦʤ 

ʣʸʩʩʦʚʠʜʥʳʭ ʩʫʛʣʠʥʢʦʚ (ʂʦ = 12,5; ʂʛ = 0,02; ʂʘʥ = 7,45; ʂʝʟ = 0,38), ʚʪʦʨʠʯ-

ʥʦʤʦʨʝʥʥʳʝ ʭʦʣʤʠʩʪʦ-ʚʦʣʥʠʩʪʳʝ ʩ ʧʦʢʨʦʚʦʤ ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʳʭ ʩʫʛʣʠʥʢʦʚ (ʂʦ 

= 7,8-15,8; ʂʛ = 0,20-0,38; ʂʘʥ = 7,01-7,24, ʂʝʟ = 0,41-0,42), ʤʦʨʝʥʥʦ-ʟʘʥʜʨʦʚʳʝ 

ʚʦʣʥʠʩʪʦ-ʫʚʘʣʠʩʪʳʝ ʩ ʧʦʢʨʦʚʦʤ ʣʸʩʩʦʚʠʜʥʳʭ ʩʫʛʣʠʥʢʦʚ (ʂʦ = 5,47; ʂʛ = 0,32; 

ʂʘʥ = 7,13, ʂʝʟ = 0,39). 

ʊʘʙʣʠʮʘ 4  

ʋʨʦʚʝʥʴ ʥʘʨʫʰʝʥʥʦʩʪʠ ʣʘʥʜʰʘʬʪʦʚ ʧʦ ʨʦʜʘʤ, ʧʦʜʨʦʜʘʤ ʠ ʚʠʜʘʤ 

ʈʘʥʛ 
ʋʨʦʚʥʠ ʥʘʨʫʰʝʥʥʦʩʪʠ 

ʥʠʟʢʠʡ ʩʨʝʜʥʠʡ ʚʳʩʦʢʠʡ 

ʈʦʜ 
ɸʣʣʶʚʠʘʣʴʥʳʝ ʪʝʨʨʘʩʠʨʦʚʘʥʥʳʝ, 

ʧʦʡʤʝʥʥʳʝ, ʙʦʣʦʪʥʳʝ 

ɺʪʦʨʠʯʥʳʝ ʚʦʜʥʦ-

ʣʝʜʥʠʢʦʚʳʝ, ʤʦʨʝʥʥʦ-

ʟʘʥʜʨʦʚʳʝ 

ɺʪʦʨʠʯʥʦʤʦʨʝʥʥʳʝ 

ʇʦʜʨʦʜ 

ʉ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʟʘʣʝʛʘʥʠʝʤ ʘʣʣʶ-

ʚʠʘʣʴʥʳʭ ʧʝʩʢʦʚ, ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤ 

ʟʘʣʝʛʘʥʠʝʤ ʪʦʨʬʘ ʠ ʧʝʩʢʦʤ, ʩ ʧʨʝʨʳ-

ʚʠʩʪʳʤ ʧʦʢʨʦʚʦʤ ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʳʭ 

ʩʫʧʝʩʝʡ 

ʉ ʧʦʢʨʦʚʦʤ ʚʦʜʥʦ-

ʣʝʜʥʠʢʦʚʳʭ ʩʫʧʝʩʝʡ, 

ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʟʘ-

ʣʝʛʘʥʠʝʤ ʚʦʜʥʦ-

ʣʝʜʥʠʢʦʚʳʭ ʧʝʩʢʦʚ 

ʉ ʧʦʢʨʦʚʦʤ ʣʸʩʩʦʚʠʜ-

ʥʳʭ ʩʫʛʣʠʥʢʦʚ, ʩ ʧʦ-

ʢʨʦʚʦʤ ʚʦʜʥʦ-

ʣʝʜʥʠʢʦʚʳʭ ʩʫʛʣʠʥʢʦʚ 

ɺʠʜ 
ʇʣʦʩʢʠʝ, ʧʣʦʩʢʦʚʦʣʥʠʩʪʳʝ, ʧʣʦʩʢʦ-

ʛʨʠʚʠʩʪʳʝ 
ɺʦʣʥʠʩʪʳʝ 

ʍʦʣʤʠʩʪʦ-ʚʦʣʥʠʩʪʳʝ, 

ʚʦʣʥʠʩʪʦ-ʫʚʘʣʠʩʪʳʝ 

ɺ ʪʘʙʣʠʮʫ ʚʦʰʣʠ ʪʦʣʴʢʦ ʨʦʜʳ, ʧʦʜʨʦʜʳ ʠ ʚʠʜʳ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʥʝ ʤʝʥʝʝ 5 % ʪʝʨʨʠʪʦʨʠʠ  

 

ʅʘʠʤʝʥʝʝ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʣʘʥʜʰʘʬʪʳ ï ʘʣʣʶʚʠʘʣʴʥʳʝ ʪʝʨʨʘʩʠʨʦ-

ʚʘʥʥʳʝ ʧʣʦʩʢʠʝ ʠ ʧʣʦʩʢʦʚʦʣʥʠʩʪʳʝ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʟʘʣʝʛʘʥʠʝʤ ʘʣʣʶʚʠʘʣʴ-

ʥʳʭ ʧʝʩʢʦʚ; ʚʪʦʨʠʯʥʳʝ ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʳʝ ʧʣʦʩʢʦʚʦʣʥʠʩʪʳʝ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤ 

ʧʦʢʨʦʚʦʤ ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʳʭ ʩʫʧʝʩʝʡ; ʚʪʦʨʠʯʥʳʝ ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʳʝ ʧʣʦʩʢʠʝ ʩ 

ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʟʘʣʝʛʘʥʠʝʤ ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʳʭ ʧʝʩʢʦʚ (ʂʦ = 0,09-0,22; ʂʛ = 2,4-

2,7; ʂʘʥ = 3,0-3,2, ʂʝʟ > 0,7). 

ɺʳʚʦʜʳ. ɼʣʷ ʢʘʞʜʦʛʦ ʣʘʥʜʰʘʬʪʘ ʠʟʫʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʶʛʦ-ʚʦʩʪʦʢʘ ɹʝ-

ʣʘʨʫʩʠ ʥʘ ʦʩʥʦʚʝ ʩʦʦʪʥʦʰʝʥʠʷ ʪʠʧʦʚ ʫʛʦʜʠʡ ʚ ʠʭ ʧʨʝʜʝʣʘʭ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ 

ʢʦʵʬʬʠʮʠʝʥʪʳ, ʦʪʨʘʞʘʶʱʠʝ ʠʭ ʘʥʪʨʦʧʦʛʝʥʥʫʶ ʥʘʨʫʰʝʥʥʦʩʪʴ ï ʛʝʦʵʢʦʣʦʛʠʯʝ-

ʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʀ.ʉ. ɸʠʪʦʚʘ (ʠʟʤʝʥʷʝʪʩʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʦʪ 0,02 

ʜʦ 2,66), ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʵʢʦʣʦʛʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʙʘʣʘʥʩʘ ɹ.ʀ. ʂʦʯʫʨʦʚʘ (ʦʪ 0,09 ʜʦ 40,75), ʢʦʵʬʬʠʮʠʝʥʪ ʝʩʪʝʩʪʚʝʥʥʦʡ ʟʘʱʠʱʸʥ-

ʥʦʩʪʠ ɹ.ʀ. ʂʦʯʫʨʦʚʘ (ʦʪ 0,37 ʜʦ 0,77) ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʧʨʝʦʙʨʘʟʦ-

ʚʘʥʥʦʩʪʠ ʇ.ɻ. ʐʠʱʝʥʢʦ (ʦʪ 3,02 ʜʦ 7,48). 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʦʡ ʥʘʨʫʰʝʥʥʦʩʪʴʶ ʦʙʣʘʜʘʶʪ ʣʘʥʜʰʘʬʪʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ 

ʚʠʜʘʤ ʭʦʣʤʠʩʪʦ-ʚʦʣʥʠʩʪʳʭ ʠ ʭʦʣʤʠʩʪʦ-ʫʚʘʣʠʩʪʳʭ, ʪʦ ʝʩʪʴ ʣʘʥʜʰʘʬʪʳ, ʦʙʣʘ-

ʜʘʶʱʠʝ ʥʘʠʙʦʣʝʝ ʨʘʩʯʣʝʥʸʥʥʳʤ ʨʝʣʴʝʬʦʤ ʧʦʚʝʨʭʥʦʩʪʠ. ʅʘʠʤʝʥʝʝ ʥʘʨʫʰʝʥ-
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ʥʳʝ, ʥʘʦʙʦʨʦʪ, ʣʘʥʜʰʘʬʪʳ ʧʣʦʩʢʠʝ ʠ ʧʣʦʩʢʦʚʦʣʥʠʩʪʳʝ. ʅʘʠʙʦʣʝʝ ʥʘʨʫʰʝʥʥʳ-

ʤʠ ʷʚʣʷʶʪʩʷ ʣʘʥʜʰʘʬʪʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʧʦʜʨʦʜʘʤ ʩ ʧʦʢʨʦʚʦʤ ʩʫʛʣʠʥʢʦʚ (ʦʩʦ-

ʙʝʥʥʦ ʣʸʩʩʦʚʠʜʥʳʭ). ʅʘʠʤʝʥʝʝ ʥʘʨʫʰʝʥʳ ʣʘʥʜʰʘʬʪʳ ʧʦʜʨʦʜʦʚ ʩ ʧʦʚʝʨʭʥʦʩʪ-

ʥʳʤ ʟʘʣʝʛʘʥʠʝʤ ʘʣʣʶʚʠʘʣʴʥʳʭ ʧʝʩʢʦʚ ʠ ʪʦʨʬʘ. ʅʘʠʙʦʣʝʝ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥ ʨʦʜ 

ʚʪʦʨʠʯʥʦʤʦʨʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʥʘʠʤʝʥʝʝ ï ʘʣʣʶʚʠʘʣʴʥʳʝ ʪʝʨʨʘʩʠʨʦʚʘʥʥʳʝ, 

ʧʦʡʤʝʥʥʳʝ ʠ ʙʦʣʦʪʥʳʝ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʫʯʠʪʳʚʘʪʴʩʷ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʩʝʪʠ ʦʩʦʙʦ 

ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʜʣʷ ʚʟʷʪʠʷ ʧʦʜ ʦʭʨʘʥʫ ʵʪʘʣʦʥʥʳʭ ʫʯʘʩʪʢʦʚ 

ʪʝʭ ʣʘʥʜʰʘʬʪʦʚ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʠʙʦʣʴʰʝʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʧʨʝʦʙ-

ʨʘʟʦʚʘʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʡ ʠ ʜʦʩʪʠʞʝʥʠʡ ʦʧʪʠʤʘʣʴʥʦ-

ʛʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʣʘʥʜʰʘʬʪʘʤʠ ʩ ʨʘʟ-

ʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʥʘʨʫʰʝʥʥʦʩʪʠ.  
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Summary 

A.S. Sokolov. Landscape Regularities ʦf Territories Anthropogenic 

Transformation (ʦn the Example of the South-East of Belarus). 

For a territorial ecological-geographic analysis geosystem, or landscape-geographical ap-

proach which is setting up on the landscape structure of territory is the universal. The features of 

anthropogenic transformation of landscapes of southeast of Belarus are discussed in the article, 

dependence between natural properties of landscape (by character of surface, laying breeds, gene-

sis) and indexes of its transformation are detected. It is shown that the highest degree of disturb-

ance is specific for landscapes related to the species of hilly-wavy and hilly-rangy, that is land-

scapes possessing the most dismembered relief of surface. Flat and flat-wavy landscapes are the 

least broken. The landscapes related to the subgenera with the cover of loams (especially loesslike) 

are the most broken. Landscape subgenera with the superficial bedding of alluvial sands and peat 

are the least broken. Genera of secondary moraine landscapes is the most transformed, terraced al-

luvial, riparian and marsh are the least transformed. 

Keywords: ecological state of landscapes, structure of nature using, ecological coefficients, 

classification of landscapes. 
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ʆ.ʉ. ɼʘʥʠʣʴʯʝʥʢʦ 

 

ɼɽʗʂɯ ʅɽʉʇʈʀʗʊʃʀɺɯ ʇʈʆʎɽʉʀ, ʉʇʈʀʏʀʅɽʅɯ ʈʆɹʆʊʆʖ 

ʈɯʏʆʂ ʊɸ ʇʆʉʀʃɽʅɯ ɼɯʗʃʔʅɯʉʊʖ ʃʖɼʀʅʀ 

(ʅɸ ʇʈʀʂʃɸɼɯ ʉʋʄʉʔʂʆɰ ʆɹʃɸʉʊɯ) 

 
ɺʠʷʚʣʝʥʦ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʦʰʠʨʝʥʥʷ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʧʨʠʨʦʜʥʠʭ ʧʨʦʮʝʩʽʚ, ʩʧʨʠʯʠʥʝ-

ʥʠʭ ʧʦʩʪʽʡʥʠʤʠ ʚʦʜʦʪʦʢʘʤʠ ʪʘ ʧʦʩʠʣʝʥʠʭ ʜʽʷʣʴʥʽʩʪʶ ʣʶʜʠʥʠ, ʪʘʢʠʭ ʷʢ ʧʽʜʪʦʧʣʝʥʥʷ ʽ ʟʘʪʦ-

ʧʣʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʽʜʪʦʧʣʝʥʥʶ ʧʽʜʣʷʛʘʻ ʣʠʰʝ 0,17% 

ʪʝʨʠʪʦʨʽʾ ʦʙʣʘʩʪʽ, ʘ ʟʘʪʦʧʣʝʥʥʶ ï ʤʝʥʰʝ 0,02%. ʄʘʢʩʠʤʘʣʴʥʦ ʧʽʜʪʦʧʣʝʥʽ ʪʝʨʠʪʦʨʽʾ ʫ ʙʘ-

ʩʝʡʥʘʭ ʨʽʯʦʢ ɼʝʩʥʠ ʪʘ ɺʦʨʩʢʣʠ, ʤʽʥʽʤʘʣʴʥʦ ï ʫ ʙʘʩʝʡʥʽ ʨʽʯʢʠ ʉʫʣʠ. ʅʘʡʙʽʣʴʰʽ ʧʣʦʱʽ ʟʘʪʦʧ-

ʣʝʥʥʷ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʙʘʩʝʡʥʫ ʨʽʯʢʠ ʉʝʡʤ, ʜʨʫʛʫ ʪʘ ʪʨʝʪʶ ʧʦʟʠʮʽʶ ʟʘʡʤʘʶʪʴ ʙʘʩʝʡʥʠ ʨʽʯʦʢ 

ʇʩʣʘ ʪʘ ʉʫʣʠ. ʈʦʟʛʣʷʥʫʪʦ ʪʘʢʽ ʥʝʩʧʨʠʷʪʣʠʚʽ ʧʨʦʮʝʩʠ, ʷʢ ʟʩʫʚʠ, ʱʦ ʧʦʰʠʨʝʥʽ ʥʘ ʧʨʘʚʠʭ ʢʦ-

ʨʽʥʥʠʭ ʩʭʠʣʘʭ ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ. ɺʩʪʘʥʦʚʣʝʥʦ ʧʦʥʘʜ 150 ʟʩʫʚʽʚ, ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʽ ʟʩʫʚʥʽ ʟʦʥʠ 

ʥʘ ʧʨʘʚʠʭ ʙʝʨʝʛʘʭ ʨʽʯʦʢ ʉʫʤʢʠ ʪʘ ʆʣʝʰʥʽ ï 26 ʟʩʫʚʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʥʝʩʧʨʠʷʪʣʠʚʽ ʧʨʦʮʝʩʠ, ʟʘʪʦʧʣʝʥʥʷ, ʧʽʜʪʦʧʣʝʥʥʷ, ʟʩʫʚʠ. 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʧʨʦ-

ʮʝʩʽʚ, ʦʩʦʙʣʠʚʦ, ʥʝʩʧʨʠʷʪʣʠʚʠʭ, ʷʢʽ ʟʘʚʜʘʶʪʴ ʤʘʪʝʨʽʘʣʴʥʦʾ ʰʢʦʜʠ ʛʦʩʧʦʜʘʨʩʪʚʫ 

ʪʘ ʧʦʛʽʨʰʫʶʪʴ ʫʤʦʚʠ ʞʠʪʪʷ ʣʶʜʝʡ ʚʘʞʣʠʚʝ ʜʣʷ ʙʫʜʴ-ʷʢʦʾ ʪʝʨʠʪʦʨʽʾ. ɸʢʪʠʚʥʘ 

ʛʦʩʧʦʜʘʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ (ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʝ, ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʝ, ʚʦʜʦʛʦʩʧʦ-

ʜʘʨʩʴʢʝ ʪʘ ʧʦʩʝʣʝʥʩʴʢʝ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ) ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʢʪʠʚʽʟʘʮʽʾ ʥʝ-

ʩʧʨʠʷʪʣʠʚʠʭ ʧʨʦʮʝʩʽʚ. ʆʩʦʙʣʠʚʝ ʤʽʩʮʝ ʩʝʨʝʜ ʥʠʭ ʧʦʩʽʜʘʶʪʴ ʥʝʩʧʨʠʷʪʣʠʚʽ ʧʨʦ-

ʮʝʩʠ, ʧʦʚôʷʟʘʥʽ ʟ ʜʽʷʣʴʥʽʩʪʶ ʨʽʯʦʢ, ʪʘʢʽ ʷʢ ʧʽʜʪʦʧʣʝʥʥʷ, ʟʘʪʦʧʣʝʥʥʷ ʪʘ ʽʥ. ʇʨʠ 

ʟʦʚʥʽʰʥʴʦʤʫ ʙʣʘʛʦʧʦʣʫʯʯʽ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚ ʜʘʥʦʤʫ ʘʩʧʝʢʪʽ (ʥʝ ʩʧʦʩʪʝʨʽʛʘ-

ʶʪʴʩʷ ʢʘʪʘʩʪʨʦʬʽʯʥʽ ʧʦʚʝʥʽ ʯʠ ʟʥʘʯʥʽ ʟʘʙʦʣʦʯʝʥʽ ʪʝʨʠʪʦʨʽʾ) ʚʠʷʚʣʷʶʪʴʩʷ ʩʫʪʪʻʚʽ 

ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʨʽʟʥʠʤʠ ʪʝʨʠʪʦʨʽʷʤʠ ʨʝʛʽʦʥʫ ʪʘ ʥʝʜʦʩʪʘʪʥʷ ʚʠʚʯʝʥʽʩʪʴ ʮʠʭ 

ʧʨʦʮʝʩʽʚ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʘʢʪʫʘʣʴʥʠʤʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʥʝʩʧʨʠʷʪʣʠʚʠʭ 

ʧʨʦʮʝʩʽʚ ʩʧʨʠʯʠʥʝʥʠʭ ʧʦʩʪʽʡʥʠʤʠ ʚʦʜʦʪʦʢʘʤʠ ʪʝʨʠʪʦʨʽʾ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʌʦʨʤʫʣʶʚʘʥʥʷ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʷʚ-

ʣʝʥʥʷ ʪʘ ʘʥʘʣʽʟ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʧʨʠʨʦʜʥʠʭ ʧʨʦʮʝʩʽʚ ʩʧʨʠʯʠʥʝʥʠʭ ʨʽʯʢʘʤʠ ʪʘ ʧʦ-

ʩʠʣʝʥʠʭ ʜʽʷʣʴʥʽʩʪʶ ʣʶʜʠʥʠ ʪʝʨʠʪʦʨʽʾ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʘ ʪʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʟʘʟʥʘʯʝʥʠʭ ʧʨʦʮʝʩʽʚ.  

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʌʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʧʨʦʮʝʩʠ, ʷʢʽ ʧʦʛʽʨʰʫ-

ʶʪʴ ʨʝʩʫʨʩʥʽ ʷʢʦʩʪʽ ʣʘʥʜʰʘʬʪʫ ʪʘ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʨʛʘʥʽʟʘʮʽʶ ʨʘʮʽʦ-

ʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʚʦʛʦ ʛʝʥʝʟʠʩʫ ʡ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, 

ʥʘʣʝʞʘʪʴ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ [3]. ɿ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʧʨʦʮʝʩʽʚ, ʩʧʨʠʯʠʥʝʥʠʭ ʜʽʷʣʴ-

ʥʽʩʪʶ ʨʽʯʦʢ ʫ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʯʽʪʢʦ ʧʨʦʷʚʣʷʶʪʴʩʷ ʧʽʜʪʦʧʣʝʥʥʷ ʪʘ ʟʘʪʦʧʣʝʥʥʷ 

ʟʝʤʝʣʴ. ʎʽ ʧʨʦʮʝʩʠ ʟʫʤʦʚʣʝʥʽ ʟʤʽʥʘʤʠ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʽʜ 

ʚʧʣʠʚʦʤ ʥʝ ʣʠʰʝ ʧʨʠʨʦʜʥʠʭ ʬʘʢʪʦʨʽʚ, ʘʣʝ ʡ ʘʥʪʨʦʧʦʛʝʥʥʠʭ. ʂʨʽʤ ʟʘʟʥʘʯʝʥʠʭ 

ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʧʨʦʮʝʩʽʚ, ʩʧʨʠʯʠʥʝʥʠʭ ʜʽʷʣʴʥʽʩʪʶ ʨʽʯʢʠ ʪʘ ʽʥʪʝʥʩʠʚʥʦʶ ʛʦʩ-

ʧʦʜʘʨʩʴʢʦʶ ʜʽʷʣʴʥʽʩʪʶ ʣʶʜʠʥʠ, ʥʘʣʝʞʘʪʴ ʪʘʢʽ: ʘʙʨʘʟʠʚʥʘ ʜʽʷʣʴʥʽʩʪʴ ʚʦʜ ʚʦʜʦʩ-
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ʭʦʚʠʱ ʪʘ ʾʭ ʟʘʤʫʣʝʥʥʷ, ʽʥʪʝʥʩʠʚʥʝ ʟʩʫʚʦʫʪʚʦʨʝʥʥʷ ʽ, ʥʘʚʧʘʢʠ, ʟʤʝʥʰʝʥʥʷ ʙʽʯʥʦʾ 

ʝʨʦʟʽʾ ʨʽʯʢʠ ʚʥʘʩʣʽʜʦʢ ʦʙʢʣʘʜʘʥʥʷ ʙʝʪʦʥʥʠʤʠ ʧʣʠʪʘʤʠ ʫʩʪʫʧʽʚ ʟʘʧʣʘʚʠ ʪʘ ʽʥ. 

ʇʽʜʪʦʧʣʝʥʥʷ. ʇʽʜʪʦʧʣʝʥʠʤʠ ʚʚʘʞʘʶʪʴʩʷ ʪʝʨʠʪʦʨʽʾ, ʚ ʤʝʞʘʭ ʷʢʠʭ ʧʽʜ 

ʚʧʣʠʚʦʤ ʧʨʠʨʦʜʥʠʭ ʯʠ ʪʝʭʥʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʩʠʯʝʥʥʷ ʚʦʜʦʶ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʥʝʛʘʪʠʚʥʽ ʟʤʽʥʠ ʛʝʦʣʦʛʽʯʥʦʛʦ ʩʝʨʝʜʦ-

ʚʠʱʘ (ʟʘʙʦʣʦʯʝʥʥʷ, ʚʪʦʨʠʥʥʝ ʟʘʩʦʣʝʥʥʷ ˇʨʫʥʪʽʚ, ʾʭ ʧʨʦʩʽʜʘʥʥʷ) [4-5]. ʂʨʠʪʝʨʽʻʤ 

ʦʮʽʥʶʚʘʥʥʷ ʧʽʜʪʦʧʣʝʥʠʭ ʟʝʤʝʣʴ ʻ ʛʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ ʚʽʜʥʦʩʥʦ ʩʫʯʘʩʥʦʾ ʧʦʚʝʨʭ-

ʥʽ ʟʝʤʣʽ ʧʝʨʰʦʛʦ ʨʽʚʥʷ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʣʽʤʘʪʠʯʥʠʭ 

ʫʤʦʚ, ʣʽʪʦʣʦʛʽʯʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʧʦʢʘʟʥʠʢʽʚ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ˇʨʫʥʪʦʚʠʭ ʚʦʜ. ʇʽʜʪʦʧ-

ʣʝʥʥʶ ʟʝʤʝʣʴ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʩʧʨʠʷʻ ʚʝʣʠʢʘ ʨʦʟʦʨʘʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ, ʷʢʘ ʤʽʩʮʷʤʠ 

ʩʷʛʘʻ 80% ʧʨʠ ʩʝʨʝʜʥʴʦʤʫ ʧʦʢʘʟʥʠʢʫ 51,5% ʪʝʨʠʪʦʨʽʾ ʨʝʛʽʦʥʫ, ʱʦ ʻ ʜʦʩʠʪʴ ʚʠ-

ʩʦʢʠʤ, ʘ ʪʘʢʦʞ ʚʠʩʦʢʽ ʨʽʚʥʽ ʚʦʜʠ ʫ ʩʪʘʚʢʘʭ ʽ ʚʦʜʦʩʭʦʚʠʱʘʭ, ʟʫʤʦʚʣʝʥʽ ʥʝ ʟʘʚʞʜʠ 

ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦʶ ʟʘʨʝʛʫʣʴʦʚʘʥʽʩʪʶ ʨʽʯʦʢ. ɿʘ ʜʘʥʠʤʠ ʉʫʤʩʴʢʦʛʦ ʦʙʣʘʩʥʦ-

ʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʫ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ ʥʘʣʽʯʫʻʪʴʩʷ 4100 ʛʘ ʧʽʜʪʦʧ-

ʣʝʥʠʭ ʟʝʤʝʣʴ ʽʟ ʛʣʠʙʠʥʦʶ ʟʘʣʷʛʘʥʥʷ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʤʝʥʰʝ 2,0 ʤ ʫ ʥʘʩʝʣʝ-

ʥʠʭ ʧʫʥʢʪʘʭ ʪʘ ʤʝʥʰʝ 1,0 ʤ ʟʘ ʾʭ ʤʝʞʘʤʠ ʥʘ ʦʨʥʠʭ ʟʝʤʣʷʭ. ʅʘ ʧʽʜʪʦʧʣʝʥʠʭ ʪʝ-

ʨʠʪʦʨʽʷʭ ʧʝʨʝʚʘʞʘʻ ʪʠʤʯʘʩʦʚʝ (ʩʝʟʦʥʥʝ) ʧʽʜʪʦʧʣʝʥʥʷ, ʧʦʩʪʽʡʥʝ ʧʽʜʪʦʧʣʝʥʥʷ ʤʘʻ 

ʜʦʩʠʪʴ ʦʙʤʝʞʝʥʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ. 

ʋʩʴʦʛʦ ʫ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ ʧʽʜʪʦʧʣʝʥʥʷ ʟʘʟʥʘʶʪʴ 66 ʩʽʣ ʪʘ 7 ʩʝʣʠʱ ʤʽʩʴ-

ʢʦʛʦ ʪʠʧʫ, ʘ ʪʘʢʦʞ ʢʽʣʴʢʘ ʤʽʩʪ. ɿʘ ʥʘʷʚʥʠʤʠ ʜʘʥʠʤʠ ʫ ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ ʫ ʟʦ-

ʥʘʭ ʧʽʜʪʦʧʣʝʥʥʷ ʧʝʨʝʙʫʚʘʶʪʴ ʧʨʠʙʣʠʟʥʦ 1850 ʙʫʜʽʚʝʣʴ ʽ 3960 ʛʦʨʦʜʽʚ (ʧʨʠʩʘ-

ʜʠʙʥʠʭ ʜʽʣʷʥʦʢ). ʅʘʡʙʽʣʴʰʽ ʤʘʩʰʪʘʙʠ ʧʽʜʪʦʧʣʝʥʥʷ ʤʘʶʪʴ ʤʽʩʮʝ ʫ ʆʭʪʠʨʩʴʢʦʤʫ 

(432 ʙʫʜʽʚʣʽ ʪʘ 423 ʛʦʨʦʜʠ), ʃʝʙʝʜʠʥʩʴʢʦʤʫ (232 ʪʘ 261), ɺʝʣʠʢʦʧʠʩʘʨʽʚʩʴʢʦʤʫ 

(217 ʪʘ 830), ʉʝʨʝʜʠʥʦ-ɹʫʜʩʴʢʦʤʫ (264 ʪʘ 235), ʐʦʩʪʢʠʥʩʴʢʦʤʫ (230 ʪʘ 149) ʽ 

ʂʨʦʣʝʚʝʮʴʢʦʤʫ (135 ʪʘ 888) ʨʘʡʦʥʘʭ. ʇʽʜʪʦʧʣʝʥʥʷ ʟʘʟʥʘʶʪʴ ʪʘʢʦʞ 1450 ʛʘ ʦʨʥʦʾ 

ʟʝʤʣʽ. ʅʘʡʙʽʣʴʰʽ ʧʣʦʱʽ ʧʽʜʪʦʧʣʝʥʠʭ ʦʨʥʠʭ ʟʝʤʝʣʴ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʉʝʨʝʜʠʥʦ-

ɹʫʜʩʴʢʦʤʫ (1100 ʛʘ) ʪʘ ʗʤʧʽʣʴʩʴʢʦʤʫ (350 ʛʘ) ʨʘʡʦʥʘʭ.  

ʋ ʨʦʟʨʽʟʽ ʙʘʩʝʡʥʽʚ ʨʽʯʦʢ ʩʢʣʘʜʘʻʪʴʩʷ ʪʘʢʘ ʩʠʪʫʘʮʽʷ: ʙʘʩʝʡʥ ɼʝʩʥʠ ï 

16,81 ʢʤ
2
 ʧʽʜʪʦʧʣʝʥʠʭ ʪʝʨʠʪʦʨʽʡ, ʉʝʡʤʫ ï 6,39 ʢʤ

2
, ʂʣʝʚʝʥʽ ï 1,31 ʢʤ

2
, ʇʩʣʘ ï 

5,52 ʢʤ
2
, ʉʫʣʠ ï 1,25 ʢʤ

2
, ɺʦʨʩʢʣʠ ï 4,81 ʢʤ

2
 [2]. ʋ ʨʦʟʨʘʭʫʥʢʫ ʧʣʦʱʽ ʧʽʜʪʦʧʣʝ-

ʥʠʭ ʪʝʨʠʪʦʨʽʡ ʙʘʩʝʡʥʽʚ ʨʽʯʦʢ ʥʘ 10000 ʢʤ
2
 ʧʝʨʰʽ ʧʦʟʠʮʽʾ ʧʦʩʽʜʘʶʪʴ ʙʘʩʝʡʥʠ ʨʨ. 

ɼʝʩʥʠ ʪʘ ɺʦʨʩʢʣʠ, ʥʘʡʤʝʥʰʝ ʧʽʜʪʦʧʣʝʥʠʭ ʟʝʤʝʣʴ ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʙʘʩʝʡʥʽ ʨ. ʉʫʣʠ 

(ʨʠʩ. 1).  

ʇʨʠʯʠʥʠ ʧʽʜʪʦʧʣʝʥʥʷ ʨʽʟʥʽ, ʘʣʝ ʦʜʥʘʢʦʚʦ ʟʫʤʦʚʣʝʥʽ ʩʧʽʣʴʥʦʶ ʜʽʻʶ ʧʨʠ-

ʨʦʜʥʠʭ ʽ ʪʝʭʥʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʧʝʨʝʚʘʞʘʶʪʴ: ʚʽʜʩʫʪʥʽʩʪʴ ʜʨʝʥʘʞʫ 

(50,2% ʧʽʜʪʦʧʣʝʥʠʭ ʟʝʤʝʣʴ), ʟʘʤʫʣʝʥʽʩʪʴ ʽ ʟʘʙʨʫʜʥʝʥʥʷ ʨʫʩʝʣ ʨʽʯʦʢ ʪʘ ʙʘʣʦʢ 

(25,2%), ʥʝʚʠʢʦʥʘʥʥʷ ʟʘʭʦʜʽʚ ʟ ʚʽʜʚʝʜʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ (22,1%), ʘ ʪʘʢʦʞ 

ʚʠʩʦʢʽ ʨʽʚʥʽ ʚʦʜʠ ʫ ʩʪʘʚʢʘʭ ʽ ʚʦʜʦʩʭʦʚʠʱʘʭ (0,6%). 
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ʋʨʘʞʝʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ ʟʩʫʚʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʟʘ ʟʩʫʚʥʠʤʠ ʨʝʛʽʦʥʘʤʠ: ʉʫʣʴʩʴʢʠʡ ʟʩʫʚʥʠʡ ʨʝʛʽʦʥ: 1.1 ï ʈʦ-
ʤʝʥʩʴʢʘ ʟʩʫʚʥʘ ʟʦʥʘ, 1.2 ï ʜʽʣʷʥʢʠ ʚ ʩʝʣʘʭ ʇʦʛʨʝʙʠ ʪʘ ɻʨʠʰʠʥʦ, 1.3 ï ʜʽʣʷʥʢʠ ʚ ʩʝʣʘʭ ɻʦʣʝʥʢʘ, ʗʨʦʰʽ-
ʚʢʘ ʪʘ ʅʦʚʘ ɻʨʝʙʣʷ, 1.4 ï ʜʽʣʷʥʢʠ ʚ ʩʝʣʘʭ ʊʝʨʥʠ, ʍʦʨʫʞʽʚʢʘ, ʂʫʣʽʰʽʚʢʘ, ʂʫʨʤʘʥʠ, 1.5 ï ɺʝʨʭʥʴʦʩʫʣʴʩʴ-
ʢʘ ʜʽʣʷʥʢʘ; ʍʦʨʦʣʴʩʴʢʠʡ ʟʩʫʚʥʠʡ ʨʝʛʽʦʥ: 2.1 ï ʃʠʧʦʚʦʜʦʣʠʥʩʴʢʘ ʜʽʣʷʥʢʘ, 2.2 ï ʉʝʤʝʥʽʚʩʴʢʘ ʜʽʣʷʥʢʘ; 
ʉʝʡʤʩʴʢʠʡ ʟʩʫʚʥʠʡ ʨʝʛʽʦʥ: 3.1 ï ʇʫʪʠʚʣʩɹʴʢʘ ʟʩʫʚʥʘ ʟʦʥʘ, 3.2 ï ɼʽʣʷʥʢʠ ʩ. ʃʠʥʦʚʦ; ʇʽʚʥʽʯʥʦ-
ʇʩʝʣʴʩʴʢʠʡ ʟʩʫʚʥʠʡ ʨʝʛʽʦʥ: 4 ï ʟʩʫʚʥʽ ʟʦʥʠ ʽ ʜʽʣʷʥʢʠ ʥʘ ʧʨʘʚʠʭ ʙʝʨʝʛʘʭ ʨʽʯʦʢ ʉʫʤʢʘ ʪʘ ʆʣʝʰʥʷ; ʇʽʚʥʽʯ-
ʥʦ-ɺʦʨʩʢʣʠʥʩʴʢʠʡ ʟʩʫʚʥʠʡ ʨʝʛʽʦʥ: 5 ï ɹʦʨʦʤʣʷʥʩʴʢʘ ʜʽʣʷʥʢʘ; ʇʽʚʜʝʥʥʦ-ʇʩʝʣɹʩʴʢʠʡ ʟʩʫʚʥʠʡ ʨʝʛʽʦʥ: 6.1 
ï ʧʽʚʜʝʥʥʘ ʟʩʫʚʥʘ ʟʦʥʘ (ʂʘʤ'ʷʥʩʴʢʘ), 6.2 ï ʧʽʚʥʽʯʥʘ ʟʩʫʚʥʘ ʟʦʥʘ (ʄʝʞʠʨʠʮʴʢʘ), 6.3 ï ʩ. ʇʘʜʘʣʢʠ; ʇʚ̔-
ʜʝʥʥʦ-ɺʦʨʩʢʣʠʥʩʴʢʠʡ ʟʩʫʚʥʠʡ ʨʝʛʽʦʥ: 7 ï ʂʫʟʝʤʠʥʩʴʢʘ ʜʽʣʷʥʢʘ. 

ʈʠʩ. 1. ɼʝʷʢʽ ʥʝʩʧʨʠʷʪʣʠʚʽ ʧʨʦʮʝʩʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ 

 

ɿʘʪʦʧʣʝʥʥʷ. ɿʘʪʦʧʣʝʥʥʷ ʧʨʠʣʝʛʣʠʭ ʜʦ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʪʝʨʠʪʦʨʽʡ ʚʽʜʙʫʚʘ-

ʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʚʦʜʠ ʚ ʨʽʯʮʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʛʘʪʠʚʥʠʭ 

ʥʘʩʣʽʜʢʽʚ ʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. ʆʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʧʦʚʝʥʝʡ ʥʘ ʨʽʯʢʘʭ ʻ ʥʘʜʭʦʜʞʝʥ-
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ʥʷ ʚʝʣʠʢʠʭ ʦʙôʻʤʽʚ ʚʦʜʠ ʟ ʚʦʜʦʟʙʦʨʫ ʯʝʨʝʟ ʩʥʽʛʦʪʘʥʝʥʥʷ, ʜʦʱʽ ʪʘ ʟʣʠʚʠ (ʚʝʩʥʷʥʽ 

ʚʦʜʦʧʽʣʣʷ, ʟʣʠʚʦʚʽ, ʩʥʽʛʦʚʦ-ʜʦʱʦʚʽ ʧʘʚʦʜʢʠ) [4]. 

ʇʦʚʝʥʝʚʽ ʷʚʠʱʘ ʫ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ ʥʘʡʙʽʣʴʰʝ ʚʠʨʘʞʝʥʽ ʥʘ ʨʽʯʢʘʭ ɼʝʩʥʘ, 

ɯʚʦʪʢʘ, ʉʝʡʤ, ʂʣʝʚʝʥʴ, ʉʫʣʘ, ʇʩʝʣ ʽ ɺʦʨʩʢʣʘ. ʅʘ ʪʝʨʠʪʦʨʽʾ ʨʝʛʽʦʥʫ ʜʦ ʟʦʥʠ ʟʘʪʦ-

ʧʣʝʥʥʷ ʧʦʪʨʘʧʣʷʻ 437,4 ʛʘ, ʘ ʩʘʤʝ: ʙʘʩʝʡʥ ɼʝʩʥʠ ï 9,9 ʛʘ, ʉʝʡʤʫ ï 193,3 ʛʘ, ʂʣʝ-

ʚʝʥʽ ï 27,1 ʛʘ, ʇʩʣʘ ï 56,7 ʛʘ, ʉʫʣʠ ï 44,5 ʛʘ, ɺʦʨʩʢʣʠ ï 15,9 ʛʘ [2].  

ʅʘʡʙʽʣʴʰʽ ʧʣʦʱʽ ʟʘʪʦʧʣʝʥʥʷ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʜʦʣʠʥʠ ʨ. ʉʝʡʤ. ʇʨʠ ʚʠʩʦʢʠʭ 

ʧʦʚʝʥʷʭ ʫ ʜʦʣʠʥʘʭ ʥʘʟʚʘʥʠʭ ʨʽʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʪʦʧʣʝʥʥʷ ʦʢʨʝʤʠʭ ʘʚʪʦʰʣʷʭʽʚ, 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ, ʛʦʨʦʜʽʚ ʽ ʞʠʪʣʦʚʠʭ ʪʘ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʨʠʤʽʱʝʥʴ ʫ 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ. ʏʘʩʪʢʦʚʦʛʦ ʟʘʪʦʧʣʝʥʥʷ ʤʦʞʫʪʴ ʟʘʟʥʘʚʘʪʠ ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ ʚ 

ʜʦʣʠʥʘʭ ʤʘʣʠʭ ʨʽʯʦʢ ï ʊʝʨʥ, ɹʦʨʦʤʣʷ, ɽʩʤʘʥʴ (ʧʨʠʪʦʢʘ ʨ. ʂʣʝʚʝʥʴ), ɻʨʫʥʴ ʪʘ ʽʥ.  

ɿʘʛʘʣʦʤ ʫ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ ʰʢʽʜʣʠʚʦʾ ʜʽʾ ʧʦʚʝʥʝʡ ʟʘʟʥʘʶʪʴ 106 ʥʘʩʝʣʝʥʠʭ 

ʧʫʥʢʪʽʚ (ʩʽʣ ʽ ʤʽʩʪ), ʫ ʷʢʠʭ ʯʘʩʪʢʦʚʦ ʟʘʪʦʧʣʶʶʪʴʩʷ ʧʨʠʙʣʠʟʥʦ 500 ʩʘʜʠʙ ʽʟ ʞʠʪ-

ʣʦʚʠʤʠ ʙʫʜʠʥʢʘʤʠ ʪʘ ʪʝʨʠʪʦʨʽʾ ʢʽʣʴʢʦʭ ʧʽʜʧʨʠʻʤʩʪʚ. ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʟʘʪʦʧʣʶ-

ʚʘʥʠʭ ʜʽʣʷʥʦʢ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʩʷʛʘʻ 200-220 ʛʘ (ʨʠʩ. 1). 

ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʨʽʯʴ ʫ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ ʚʠʩʦʢʠʭ ʧʦʚʝʥʝʡ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ. ʄʘʢʩʠʤʘʣʴʥʽ ʨʽʚʥʽ ʚʦʜʠ ʥʘʚʽʪʴ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʠʭ ʧʦʚʝʥʝʡ 2003 

ʪʘ 2006 ʨʨ. ʥʘ ʨʽʯʢʘʭ ʦʙʣʘʩʪʽ ʙʫʣʠ ʜʝʱʦ ʥʠʞʯʠʤʠ ʟʘ ʩʝʨʝʜʥʽ ʙʘʛʘʪʦʨʽʯʥʽ. ɺ ʫʩʽ 

ʽʥʰʽ ʨʦʢʠ ʧʦʚʽʥʴ ʙʫʣʘ ʥʠʟʴʢʦʶ, ʘ ʚ 2000 ʪʘ 2011 ʨʨ. ʟʘ ʩʚʦʾʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʚʦʥʘ 

ʥʘʙʣʠʞʘʣʘʩʴ ʜʦ ʥʘʡʥʠʞʯʦʾ ʟʘ ʚʝʩʴ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʴ. ʊʦʤʫ ʤʘʢʩʠʤʘʣʴʥʽ ʧʦ-

ʚʝʥʝʚʽ ʨʽʚʥʽ ʥʝ ʜʦʩʷʛʘʣʠ ʢʨʠʪʠʯʥʠʭ ʟʥʘʯʝʥʴ, ʟʘ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʪʦʧʣʝʥʥʷ 

ʞʠʪʣʘ ʪʘ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʦʙôʻʢʪʽʚ. ʃʠʰʝ ʧʽʜ ʯʘʩ ʧʦʚʝʥʝʡ 2003 ʪʘ 2006 ʨʨ. ʙʫʣʠ 

ʯʘʩʪʢʦʚʦ ʟʘʪʦʧʣʝʥʽ ʜʘʯʥʽ ʜʽʣʷʥʢʠ ʥʘ ʦʢʦʣʠʮʷʭ ʤ. ʉʫʤʠ, ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʥʠʟʴʢʦ-

ʤʫ ʨʽʚʥʽ ʟʘʧʣʘʚʠ ʨ. ʇʩʝʣ. ʅʝʛʘʪʠʚʥʽ ʚʧʣʠʚʠ ʟʘʪʦʧʣʝʥʥʷ ʪʘ ʧʽʜʪʦʧʣʝʥʥʷ ʬʽʢʩʫ-

ʶʪʴʩʷ ʥʝ ʟʘʚʞʜʠ, ʣʠʰʝ ʚ ʨʦʢʠ ʥʘʡʙʽʣʴʰʦʾ ʚʦʜʥʦʩʪʽ. 

ʉʝʨʝʜ ʽʥʰʠʭ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʧʨʦʮʝʩʽʚ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʜʽʷʣʴʥʽʩʪʶ ʨʽʯʦʢ, ʥʝ-

ʦʙʭʽʜʥʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʽʥʪʝʥʩʠʚʥʽ ʟʩʫʚʥʽ ʧʨʦʮʝʩʠ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʦ ʙʝ-

ʨʝʛʘʭ ʨʽʯʦʢ ʪʘ ʥʘ ʧʨʘʚʠʭ ʢʦʨʽʥʥʠʭ ʩʭʠʣʘʭ ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ. ʆʩʥʦʚʥʘ ʤʘʩʘ ʟʩʫʚʽʚ 

ʫʪʚʦʨʶʻʪʴʩʷ ʡ ʘʢʪʠʚʥʦ ʬʫʥʢʮʽʦʥʫʻ ʫ ʨʘʥʥʴʦʚʝʩʥʷʥʠʡ ʧʝʨʽʦʜ, ʢʦʣʠ ʧʝʨʝʟʚʦʣʦ-

ʞʝʥʥʷ ˇʨʫʥʪʫ ʪʘʣʠʤʠ ʪʘ ʜʦʱʦʚʠʤʠ ʚʦʜʘʤʠ ʟʙʽʛʘʻʪʴʩʷ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʷ ˇʨʫ-

ʥʪʦʚʠʭ ʚʦʜ. ɿʩʫʚʥʽ ʧʨʦʮʝʩʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʥʘ ʇʦʣʪʘʚʩʴʢʽʡ ʨʽʚʥʠʥʽ ʫ ʩʝʨʝʜʥʽʡ 

ʪʝʯʽʾ ʨʽʯʦʢ ʇʩʣʘ, ʉʝʡʤʫ ʪʘ ʚʝʨʭʥʴʦʾ ʪʝʯʽʾ ʉʫʣʠ. ɿʘ ʜʘʥʠʤʠ ɿɸʊ ñʉʫʤʠ-ʥʘʜʨʘò ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʦʙʣʘʩʪʽ ʚʠʷʚʣʝʥʦ ʧʦʥʘʜ 150 ʟʩʫʚʽʚ, ʟ ʷʢʠʭ 117 ʟʘʥʝʩʝʥʦ ʜʦ ʦʙʣʘʩʥʦʛʦ 

ʢʘʜʘʩʪʨʫ [1]. ʅʘʡʙʽʣʴʰʝ ʫʨʘʞʝʥʽ ʟʩʫʚʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʜʽʣʷʥʢʠ ʥʘ ʧʨʘʚʠʭ ʢʦʨʽʥ-

ʥʠʭ ʙʝʨʝʛʘʭ ʨʨ. ʉʫʤʢʠ, ʆʣʝʰʥʽ, ʉʝʡʤʫ, ʉʫʣʠ, ʊʝʨʥʫ ʪʘ ʽʥ. (ʨʠʩ. 1), ʫ ʷʢʠʭ ʩʪʚʦ-

ʨʝʥʽ ʩʪʘʮʽʦʥʘʨʥʽ ʜʽʣʷʥʢʠ ʟ ʨʝʛʫʣʷʨʥʠʤʠ ʨʝʞʠʤʥʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ ʟʘ ʨʦʟʚʠ-

ʪʢʦʤ ʟʩʫʚʥʠʭ ʧʨʦʮʝʩʽʚ.  

ʅʘ ʪʝʨʠʪʦʨʽʾ ʦʙʣʘʩʪʽ ʚʠʜʽʣʷʶʪʴʩʷ ʪʘʢʽ ʟʩʫʚʦʥʝʙʝʟʧʝʯʥʽ ʨʝʛʽʦʥʠ: ʉʫʣʴʩʴ-

ʢʠʡ, ʍʦʨʦʣʴʩʴʢʠʡ, ʉʝʡʤʩʴʢʠʡ, ʇʽʚʥʽʯʥʦ-ʇʩʝʣʴʩʴʢʠʡ, ʇʽʚʜʝʥʥʦ-ʇʩʝʣʴʩʴʢʠʡ, ʇʚ̔-
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ʥʽʯʥʦ-ɺʦʨʩʢʣʠʥʩʴʢʠʡ, ʇʽʚʜʝʥʥʦ-ɺʦʨʩʢʣʠʥʩʴʢʠʡ (ʨʠʩ. 1). ʄʘʢʩʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ 

ʟʩʫʚʽʚ ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʉʫʣʴʩʴʢʦʤʫ ʟʩʫʚʥʦʤʫ ʨʝʛʽʦʥʽ ï 38, ʘ ʪʘʢʦʞ ʫ ʇʽʚʥʽʯʥʦ-

ʇʩʝʣʴʩʴʢʦʤʫ ʟʩʫʚʥʦʤʫ ʨʝʛʽʦʥʽ ï 26. ʅʘʡʙʽʣʴʰ ʟʩʫʚʦʥʝʙʝʟʧʝʯʥʠʤʠ ʚʠʷʚʠʣʠʩʷ 

ʟʩʫʚʥʽ ʟʦʥʠ ʥʘ ʧʨʘʚʠʭ ʙʝʨʝʛʘʭ ʨʨ. ʉʫʤʢʠ ʪʘ ʆʣʝʰʥʽ (26 ʟʩʫʚʽʚ), ʈʦʤʝʥʩʴʢʘ (18) ʽ 

ʇʫʪʠʚʣʴʩʴʢʘ (16) ʟʩʫʚʥʽ ʟʦʥʠ. ɿʩʫʚʘʥʥʷ ʧʦʨʽʜ ʟʘʟʚʠʯʘʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦ ʯʝʨʚʦʥʦ-

ʙʫʨʠʤ ʩʪʨʦʢʘʪʠʤ ʛʣʠʥʘʤ ʥʝʦʛʝʥʫ, ʟʝʣʝʥʫʚʘʪʠʤ ʛʣʠʥʘʤ ʥʠʞʥʴʦʛʦ ʛʦʨʠʟʦʥʪʫ ʙʝ-

ʨʝʢʩʴʢʦʾ ʩʚʠʪʠ ʪʘ ʧʽʜʤʦʨʝʥʥʠʤ ʘʣʝʚʨʠʪʘʤ ʩʝʨʝʜʥʴʦʧʣʽʦʮʝʥʦʚʦʛʦ ʚʽʢʫ.  

ʅʝʛʘʪʠʚʥʘ ʜʽʷʣʴʥʽʩʪʴ ʧʦʩʪʽʡʥʠʭ ʚʦʜʦʪʦʢʽʚ ʧʨʦʷʚʣʷʻʪʴʩʷ ʪʘʢʦʞ ʫ ʨʫʡʥʫ-

ʚʘʥʥʽ ʙʝʨʝʛʽʚ, ʧʽʜʤʠʚʘʥʥʽ ʫʩʪʫʧʽʚ ʟʘʧʣʘʚʠ, ʨʦʟʤʠʚʘʥʥʽ ʾʾ ʦʢʨʝʤʠʭ ʜʽʣʷʥʦʢ, ʧʝʨʝ-

ʥʝʩʝʥʥʽ ʪʘ ʚʽʜʢʣʘʜʝʥʥʽ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʫʪʚʦʨʝʥʥʷ ʧʝʨʝʢʘʪʽʚ ʽ ʧʣʷʞʽʚ ʪʘ 

ʚʧʣʠʚʘʻ ʥʘ ʣʽʪʦʛʝʥʥʠʡ ʽ ʙʽʦʛʝʥʥʠʡ ʢʦʤʧʦʥʝʥʪʠ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. ʈʫʡʥʫ-

ʚʘʥʥʷ ʙʝʨʝʛʽʚ ʨʽʯʦʢ ʦʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʝ ʧʦʙʣʠʟʫ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʦʩʢʽʣʴʢʠ 

ʽʥʦʜʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʪʦʧʣʝʥʥʷ ʘʚʪʦʰʣʷʭʽʚ ʽ ʨʦʟʤʠʚʘʥʥʷ ʾʭ ʥʘʩʠʧʽʚ; ʤʦʞʣʠʚʝ 

ʪʘʢʦʞ ʨʫʡʥʫʚʘʥʥʷ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ ʪʘ ʘʚʪʦʰʣʷʭʦʚʠʭ ʤʦʩʪʽʚ.  

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʧʨʦʮʝʩʽʚ, ʩʧʨʠʯʠʥʝʥʠʭ ʨʽʯ-

ʢʘʤʠ ʪʘ ʧʽʜʩʠʣʝʥʠʭ ʛʦʩʧʦʜʘʨʩʴʢʦʶ ʜʽʷʣʴʥʽʩʪʶ ʣʶʜʠʥʠ, ʫ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ ʤʦ-

ʞʥʘ ʚʽʜʥʝʩʪʠ ʧʽʜʪʦʧʣʝʥʥʷ ʪʘ ʟʘʪʦʧʣʝʥʥʷ ʟʝʤʝʣʴ, ʘ ʪʘʢʦʞ ʟʩʫʚʠ. ʍʦʯʘ ʧʽʜʪʦʧ-

ʣʝʥʥʶ ʧʽʜʣʷʛʘʻ ʣʠʰʝ 0,17% ʪʝʨʠʪʦʨʽʾ ʦʙʣʘʩʪʽ, ʘ ʟʘʪʦʧʣʝʥʥʶ ï ʤʝʥʰʝ 0,02%, ʥʝ-

ʛʘʪʠʚʥʽ ʜʽʾ ʮʠʭ ʧʨʦʮʝʩʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʢʘʪʘʩʪʨʦʬʽʯʥʠʤʠ ʪʘ ʟʥʘʯʥʦ ʚʧʣʠʥʫʪʠ ʥʘ 

ʜʦʙʨʦʙʫʪ ʥʘʩʝʣʝʥʥʷ ʪʘ ʛʦʩʧʦʜʘʨʩʪʚʦ ʨʝʛʽʦʥʫ. 
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Summary 

O.S. Danylchenko. Some Adverse Processes Caused by River and En-

hanced by Human Activities (on the Example of Sumy Region). 
The spread of unfavorable natural processes, caused by constant water flow and aggravated 

by manôs activities, such as flooding on the territory of Sumy region were detected and analyzed. It 

was found that flooding (raise of ground water) is subject to only 0.17% of the region and flooding 

ï less than 0.02%. The maximum flooded area in the basins of the Desna and Vorskla, minimum - in 

basin Sula. The largest area of flooding characteristic of the river basin Sem̔, second and third po-

sition is occupied basins rivers Sula and Psel. Unfavorable processes such as landslides, what ex-

tended to the right, the indigenous slopes of river valleys have been considered. More than 150 

landslides were installed. The most dangerous landsliding zones on the right bank of the rivers 

Symka and Oleshniʘ ï 26 landslides. 

Keywords: adverse processes, underflooding, flooding, landslides. 



ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ ʉʫʤɼʇʋ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ  

40 

ɯI. ɻɽʆʄʆʈʌʆʃʆɻɯʗ ʊɸ ʇɸʃɽʆɻɽʆɻʈɸʌɯʗ 

 

ʋɼʂ 619:616.988 

ɺ.ɼ. ɺʘʩʠʣʝʛʘ 

 

ʇɸʃɽʆɽʂʆʃʆɻɯʏʅɯ ʋʄʆɺʀ ʊɽʈʀʊʆʈɯɰ ʉʋʄʉʔʂʆɰ ʆɹʃɸʉʊɯ  

ʋ ʇɯɿʅʔʆʂʈɽʁɼʆɺʆʄʋ ʏɸʉɯ 

 
ʇʝʪʨʦʛʨʘʬʦ-ʩʪʨʘʪʠʛʨʘʬʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʦʩʘʜʦʚʦʾ ʪʦʚʱʽ ʢʘʤʧʘʥʩʴʢʦʛʦ ʽ ʤʘʘʩʪʨʠ-

ʭʪʩʴʢʦʛʦ ʷʨʫʩʽʚ ʚʝʨʭʥʴʦʾ ʢʨʝʡʜʠ ʜʦʟʚʦʣʷʶʪʴ ʛʦʚʦʨʠʪʠ ʧʨʦ ʪʝ, ʱʦ ʜʨʫʛʘ ʧʦʣʦʚʠʥʘ ʢʨʝʡʜʦʚʦʛʦ 

ʧʝʨʽʦʜʫ ʚ ʛʝʦʣʦʛʽʯʥʦʤʫ ʣʽʪʦʧʠʩʽ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʙʫʣʘ ʦʟʥʘʤʝʥʦʚʘʥʘ ʽʩʥʫʚʘʥʥʷʤ ʚ ʾʾ ʤʝʞʘʭ 

ʩʚʦʻʨʽʜʥʦʛʦ ʤʦʨʩʴʢʦʛʦ ʙʘʩʝʡʥʫ, ʱʦ ʙʫʚ ʯʘʩʪʠʥʦʶ ʘʢʚʘʪʦʨʽʾ ʧʦʪʫʞʥʦʛʦ ʤʦʨʷ, ʷʢʝ ʚʢʨʠʚʘʣʦ 

ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʫ ʧʣʘʪʬʦʨʤʫ. ʊʝʤʧʝʨʘʪʫʨʘ, ʩʦʣʦʥʽʩʪʴ ʽ ʛʣʠʙʠʥʘ ʤʦʨʩʴʢʦʛʦ ʙʘʩʝʡʥʫ ʙʫʣʠ 

ʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʦʨʛʘʥʽʯʥʦʛʦ ʞʠʪʪʷ. ʋ ʪʝʧʣʦʤʫ ʤʦʨʽ ʟ ʥʦʨʤʘʣʴʥʦʶ ʩʦʣʦʥʽʩʪʶ 

ʰʠʨʦʢʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʦʪʨʠʤʘʣʠ ʧʨʝʜʩʪʘʚʥʠʢʠ ʙʨʘʭʽʦʧʦʜ, ʧʣʘʩʪʠʥʯʘʪʦʟʷʙʨʦʚʠʭ ʽ ʛʦʣʦ-

ʚʦʥʦʛʠʭ ʤʦʣʶʩʢʽʚ, ʬʦʨʘʤʽʥʽʬʝʨ, ʢʦʢʢʦʣʽʪʦʬʦʨʠʜ, ʢʦʨʘʣʽʚ ʽ ʙʘʛʘʪʴʦʭ ʽʥh ʠʭ ʪʠʧʽʚ ʪʘ ʢʣʘʩʽʚ 

ʪʚʘʨʠʥ ʽ ʨʦʩʣʠʥ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʘʣʝʦʝʢʦʣʦʛʽʷ, ʢʨʝʡʜʘ, ʩʢʘʤôʷʥʽʣʽ ʨʝʰʪʢʠ. 

 

ɺʩʪʫʧ. ʛʝʦʣʦʛʽʯʥʽʡ ʙʫʜʦʚʽ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʧʦʨʦʜʠ ʜʦʢʝʤ-

ʙʨʽʡʩʴʢʦʛʦ, ʧʘʣʝʦʟʦʡʩʴʢʦʛʦ, ʤʝʟʦʟʦʡʩʴʢʦʛʦ ʽ ʢʘʡʥʦʟʦʡʩʴʢʦʛʦ ʚʽʢʫ. ʆʜʥʘʢ ʫ ʧʨʠ-

ʨʦʜʥʠʭ ʚʽʜʩʣʦʥʝʥʥʷʭ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʣʠʰʝ ʚʝʨʭʥʽ ʛʦʨʠʟʦʥʪʠ, ʷʢʽ ʫ ʚʽʢʦʚʦʤʫ ʚʽ-

ʜʥʦʰʝʥʥʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʨʝʡʜʽ, ʧʘʣʝʦʛʝʥʫ, ʥʝʦʛʝʥʫ ʽ ʘʥʪʨʦʧʦʛʝʥʫ. ɹʽʣʴʰ ʜʘʚʥʽ 

ʚʽʜʢʣʘʜʠ, ʷʢ ʧʨʘʚʠʣʦ, ʧʨʠʭʦʚʘʥʽ ʧʽʜ ʜʦʩʠʪʴ ʧʦʪʫʞʥʠʤ ʯʦʭʣʦʤ ʧʦʨʽʚʥʷʥʦ ʤʦʣʦ-

ʜʠʭ ʫʪʚʦʨʝʥʴ, ʘ ʾʭ ʧʨʠʩʫʪʥʽʩʪʴ ʚ ʤʝʞʘʭ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʣʦʱʽ ʜʦʚʦʜʠʪʴʩʷ ʙʫʨʽʥ-

ʥʷʤ. 

ɺʠʢʣʘʜʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʂʨʝʡʜʦʚʘ ʩʠʩʪʝʤʘ ʚ ʤʝʞʘʭ ʉʫʤʩʴʢʦʾ 

ʦʙʣʘʩʪʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʙʦʤʘ ʩʚʦʾʤʠ ʚʽʜʜʽʣʘʤʠ: ʥʠʞʥʽʤ ʽ ʚʝʨʭʥʽʤ. ɺʽʜʩʣʦʥʝʥʥʷ 

ʢʨʝʡʜʠ ʚ ʤʝʞʘʭ ʦʧʠʩʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ, ʤʘʶʪʴ ʜʦʩʠʪʴ ʰʠʨʦʢʝ ʧʦʰʠʨʝʥʥʷ, ʾʭ, ʟʘ 

ʨʽʜʢʠʤʠ ʚʠʥʷʪʢʘʤʠ ʤʦʞʥʘ ʟʫʩʪʨʽʪʠ ʷʢ ʥʘ ʧʽʚʜʥʽ, ʪʘʢ ʽ ʥʘ ʧʽʚʥʦʯʽ ʦʙʣʘʩʪʽ. ʋ 

ʩʢʣʘʜʽ ʥʠʞʥʴʦʛʦ ʚʽʜʜʽʣʫ ʢʨʝʡʜʦʚʦʾ ʩʠʩʪʝʤʠ ʚʠʜʽʣʷʶʪʴʩʷ ʚʘʣʘʥʞʠʥʩʴʢʠʡ, ʛʦʪʝ-

ʨʽʚʩʴʢʠʡ, ʙʘʨʝʤʩʴʢʠʡ, ʘʧʪʩʴʢʠʡ ʽ ʘʣʴʙʩʴʢʠʡ, ʘ ʚʝʨʭʥʴʦʛʦ ï ʩʝʥʦʤʘʥʩʴʢʠʡ, ʪʫ-

ʨʦʥʩʴʢʠʡ, ʢʦʥʴʷʢʩʴʢʠʡ, ʩʘʥʪʦʥʩʢɹʠʡ, ʢʘʤʧʘʥʩʴʢʠʡ ʽ ʤʘʘʩʪʨʠʭʪʩʴʢʠʡ ʷʨʫʩʠ. 

ɺʽʜʢʣʘʜʠ ʚʘʣʘʥʞʠʥʩʴʢʦʛʦ ʷʨʫʩʫ ʚʽʜʦʤʽ ʥʘ ʧʽʚʥʦʯʽ ʽ ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ ʦʙ-

ʣʘʩʪʽ, ʜʝ ʚʦʥʠ ʟʘʣʷʛʘʶʪʴ ʟ ʯʽʪʢʦ ʚʠʨʘʞʝʥʠʤ ʨʦʟʤʠʚʦʤ ʥʘ ʧʦʨʦʜʘʭ ʧʽʟʥʴʦʶʨʩʴʢʦ-

ʛʦ ʚʽʢʫ ʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʛʣʠʥʘʤʠ ʪʘ ʧʽʩʢʘʤʠ ʧʦʪʫʞʥʽʩʪʶ 1-15ʤ [1]. 

ɺʽʜʢʣʘʜʠ ʛʦʪʝʨʽʚʩʢʦʛʦ ʽ ʙʘʨʝʤʩʴʢʦʛʦ ʷʨʫʩʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʧʝʨʝʜʥʽʤʠ ʤʘ-

ʶʪʴ ʰʠʨʰʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʽ ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʥʘ ʧʽʚʥʦʯʽ, ʘʣʝ ʽ ʥʘ ʧʽʚ-

ʜʥʽ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʇʨʝʜʩʪʘʚʣʝʥʽ ʚʦʥʠ ʷʢ ʤʦʨʩʴʢʠʤʠ, ʪʘʢ ʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ 

ʫʪʚʦʨʝʥʥʷʤʠ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʦʛʦ ʩʢʣʘʜʫ ʧʦʪʫʞʥʽʩʪʶ ʜʦ 30 ʤ. 
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ʈʦʟʚʠʪʦʢ ʧʦʨʽʜ ʘʧʪʩʴʢʦʛʦ ʷʨʫʩʫ, ʥʘʚʧʘʢʠ, ʧʦʚôʷʟʫʻʪʴʩʷ, ʚ ʦʩʥʦʚʥʦʤʫ, ʟ ʧʽ-

ʚʜʝʥʥʠʤʠ ʨʘʡʦʥʘʤʠ, ʜʝ ʚʦʥʠ ʩʢʣʘʜʘʶʪʴ ʧʽʱʘʥʽ ʪʦʚʱʽ ʧʦʪʫʞʥʽʩʪʶ ʜʦ 40-45 ʤ. 

ʅʘ ʧʽʚʥʦʯʽ ʾʭ ʧʨʠʩʫʪʥʽʩʪʴ ʻ ʜʦʩʠʪʴ ʜʠʩʢʫʩʽʡʥʦʶ. ʅʘʪʦʤʽʩʪʴ ʚʽʜʢʣʘʜʠ ʥʘʩʪʫʧʥʠʭ 

ʘʣʴʙʩʢʦʛʦ ʽ ʩʝʥʦʤʘʥʩʴʢʦʛʦ ʷʨʫʩʽʚ ʦʪʨʠʤʫʶʪʴ ʜʦʩʠʪʴ ʰʠʨʦʢʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ, 

ʚʠʭʦʜʠ ʷʢʠʭ ʫ ʤʝʞʘʭ ʦʙʣʘʩʪʽ ʟʘʬʽʢʩʦʚʘʥʽ ʧʨʘʢʪʠʯʥʦ ʩʢʨʽʟʴ. ʅʘ ʧʽʚʥʦʯʽ ʛʣʠʙʠʥʘ 

ʟʘʣʷʛʘʥʥʷ ʧʦʨʽʜ ʮʴʦʛʦ ʚʽʢʫ ʙʣʠʟʴʢʦ 100 ʤ, ʥʘ ʧʽʚʜʥʽ ʦʙʣʘʩʪʽ ʾʭ ʧʦʢʨʽʚʣʷ ʦʧʫʩʢʘ-

ʻʪʴʩʷ ʜʦ 700-900 ʤ. 

ɸʣʴʙ-ʩʝʥʦʤʘʥʩʴʢʽ ʚʽʜʢʣʘʜʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʽʩʢʘʤʠ ʽ ʧʽʩʢʦʚʠʢʘʤʠ ʩʽʨʦʛʦ ʽ 

ʟʝʣʝʥʫʚʘʪʦ-ʩʽʨʦʛʦ ʢʦʣʴʦʨʫ. ʇʝʨʝʚʘʞʘʶʪʴ ʜʨʽʙʥʦʟʝʨʥʠʩʪʽ ʚʽʜʤʽʥʠ, ʘʣʝ ʟʫʩʪʨʽʯʘ-

ʶʪʴʩʷ ʽ ʪʦʥʢʦ- ʪʘ ʛʨʫʙʦʟʝʨʥʠʩʪʽ. ʇʽʩʢʠ ʛʣʘʫʢʦʥʽʪʦʚʦ-ʢʚʘʨʮʦʚʽ, ʙʣʠʞʯʝ ʜʦ ʧʦʢʨʽ-

ʚʣʽ ʢʘʨʙʦʥʘʪʥʽ, ʷʢʽ ʧʝʨʝʭʦʜʷʪʴ ʚ ʢʨʝʡʜʫ. ʋ ʜʝʷʢʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ ʩʝʨʝʜ ʧʽʩʢʽʚ 

ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʧʨʦʰʘʨʢʠ ʟʙʘʛʘʯʝʥʽ ʛʨʘʚʽʡʥʠʤ ʤʘʪʝʨʽʘʣʦʤ. ʇʦʪʫʞʥʽʩʪʴ ʘʣʴʙ-

ʩʝʥʦʤʘʥʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ 15-50 ʤ. 

ɺʽʜʢʣʘʜʠ ʪʫʨʦʥʩʴʢʦ-ʤʘʘʩʪʨʠʭʪʩʴʢʦʛʦ ʯʘʩʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʜʫʞʝ 

ʩʢʣʘʜʥʠʤ ʣʽʪʦʣʦʛʽʯʥʠʤ ʩʢʣʘʜʦʤ ʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʩʧʽʣʴʥʦ. ʋ ʪʦʡ ʞʝ ʯʘʩ, ʩʧʠʨʘʶ-

ʯʠʩʴ ʥʘ ʨʷʜ ʥʝʧʨʷʤʠʭ ʦʟʥʘʢ ʽ ʬʘʫʥʽʩʪʠʯʥʽ ʜʘʥʽ, ʩʝʨʝʜ ʦʜʥʦʤʘʥʽʪʥʦʾ ʪʦʚʱʽ ʙʽʣʦʾ 

ʢʨʝʡʜʠ, ʚʜʘʻʪʴʩʷ ʚʠʜʽʣʠʪʠ ʪʫʨʦʥʩʴʢʠʡ, ʢʦʥʴʷʢʩʴʢʠʡ, ʩʘʥʪʦʥʩʴʢʠʡ, ʢʘʤʧʘʥʩʴʢʠʡ 

ʽ ʤʘʘʩʪʨʠʭʪʩʴʢʠʡ ʷʨʫʩʠ. ɼʦ ʪʫʨʦʥʩʴʢʦʛʦ ʷʨʫʩʫ ʚʽʜʥʦʩʠʪʴʩʷ 5-80 ʤʝʪʨʦʚʘ ʧʘʯʢʘ 

ʙʽʣʦʾ ʧʠʩʘʣʴʥʦʾ ʢʨʝʡʜʠ, ʫ ʩʢʣʘʜʽ ʷʢʦʾ ʽʥʦʜʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʧʨʦʰʘʨʢʠ ʤʝʨʛʝʣʷ, 

ʢʨʝʤʝʥʷ ʽ ʢʦʥʢʨʝʮʽʾ ʧʽʨʠʪʫ. 

ʂʦʥʴʷʢʩʴʢʠʡ ʷʨʫʩ ʨʦʟʧʦʚʩʶʜʞʝʥʠʡ ʜʦʩʠʪʴ ʰʠʨʦʢʦ ʽ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʘʯ-

ʢʦʶ ʙʽʣʦʾ ʧʠʩʘʣʴʥʦʾ ʢʨʝʡʜʠ. ʅʝ ʤʝʥʰ ʰʠʨʦʢʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʤʘʶʪʴ ʽ ʚʽʜʢʣʘ-

ʜʠ ʩʘʥʪʦʥʩʴʢʦʛʦ ʷʨʫʩʫ. ɺʦʥʠ ʚʽʜʩʫʪʥʽ ʣʠʰʝ ʥʘ ʢʨʘʡʥʽʡ ʧʽʚʥʦʯʽ ʦʙʣʘʩʪʽ, ʜʝ, ʡʤʦ-

ʚʽʨʥʦ, ʟʥʠʱʝʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʤʠʚʫ. ʇʦʪʫʞʥʽʩʪʴ ʮʠʭ ʚʽʜʢʣʘʜʽʚ 30-

170 ʤ. 

ɺʽʜʢʣʘʜʠ ʢʘʤʧʘʥʩʴʢʦʛʦ ʷʨʫʩʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʨʠʙʣʠʟʥʦ ʥʘ ʪʽʡ ʞʝ ʩʘʤʽʡ 

ʧʣʦʱʽ, ʱʦ ʽ ʩʘʥʪʦʥʩʴʢʦʛʦ ʷʨʫʩʫ. ʉʢʣʘʜʝʥʽ ʚʦʥʠ ʰʘʨʦʤ ʙʽʣʦʾ ʧʠʩʘʣʴʥʦʾ ʢʨʝʡʜʠ, ʫ 

ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʟ ʪʦʥʢʠʤʠ ʧʨʦʰʘʨʢʘʤʠ ʩʚʽʪʣʦ-ʩʽʨʠʭ ʤʝʨʛʝʣʽʚ. ʇʦʪʫʞʥʽʩʪʴ ʚʽʜʢ-

ʣʘʜʽʚ ʢʘʤʧʘʥʩʴʢʦʛʦ ʷʨʫʩʫ ʜʦʩʷʛʘʻ 170-200 ʤ ʽ ʫ ʙʘʛʘʪʴʦʭ ʤʽʩʮʷʭ ʥʘ ʧʽʚʥʦʯʽ ʪʘ 

ʩʭʦʜʽ ʦʙʣʘʩʪʽ ʚʠʭʦʜʷʪʴ ʥʘ ʜʝʥʥʫ ʧʦʚʝʨʭʥʶ. 

ɺʽʥʯʘʻʪʴʩʷ ʢʨʝʡʜʦʚʠʡ ʨʦʟʨʽʟ ʤʘʘʩʪʨʠʭʪʩʴʢʠʤ ʷʨʫʩʦʤ, ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʡ ʙʽʣʦʶ ʧʠʩʘʣʴʥʦʶ ʢʨʝʡʜʦʶ ʟ ʤʘʣʦʧʦʪʫʞʥʠʤʠ ʧʨʦʰʘʨʢʘʤʠ ʢʨʝʡʜʦʧʦʜʽʙʥʽʠʭ 

ʤʝʨʛʝʣʽʚ. ʇʦʪʫʞʥʽʩʪʴ ʮʠʭ ʚʽʜʢʣʘʜʽʚ ʥʘ ʧʽʚʜʥʽ ʦʙʣʘʩʪʽ 120 ʤ, ʥʘ ʧʽʚʥʦʯʽ ʚʦʥʘ 

ʩʢʦʨʦʯʫʻʪʴʩʷ ʜʦ ʜʝʢʽʣʴʢʦʭ ʜʝʩʷʪʢʽʚ ʤʝʪʨʽʚ.  

ʇʘʣʝʦʝʢʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʨʝʡʜʦʚʦʛʦ ʧʝʨʽʦʜʫ. ʇʝʪʨʦʛʨʘʬʦ-

ʩʪʨʘʪʠʛʨʘʬʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʦʩʘʜʦʚʦʾ ʪʦʚʱʽ ʢʘʤʧʘʥʩʴʢʦʛʦ ʽ ʤʘʘʩʪʨʠʭʪʩʴʢʦʛʦ 

ʷʨʫʩʽʚ ʚʝʨʭʥʴʦʾ ʢʨʝʡʜʠ ʜʦʟʚʦʣʷʶʪʴ ʛʦʚʦʨʠʪʠ ʧʨʦ ʪʝ, ʱʦ ʜʨʫʛʘ ʧʦʣʦʚʠʥʘ ʢʨʝʡ-
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ʜʦʚʦʛʦ ʧʝʨʽʦʜʫ ʚ ʛʝʦʣʦʛʽʯʥʦʤʫ ʣʽʪʦʧʠʩʽ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʙʫʣʘ ʦʟʥʘʤʝʥʦʚʘʥʘ ʽʩ-

ʥʫʚʘʥʥʷʤ ʚ ʾʾ ʤʝʞʘʭ ʩʚʦʻʨʽʜʥʦʛʦ ʤʦʨʩʴʢʦʛʦ ʙʘʩʝʡʥʫ, ʱʦ ʙʫʚ ʯʘʩʪʠʥʦʶ ʘʢʚʘʪʦʨʽʾ 

ʧʦʪʫʞʥʦʛʦ ʤʦʨʷ, ʷʢʝ ʚʢʨʠʚʘʣʦ ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʫ ʧʣʘʪʬʦʨʤʫ. ʎʝ ʤʦʨʝ ʥʝ ʟʘ-

ʣʠʰʘʣʦʩʷ ʧʦʩʪʽʡʥʠʤ, ï ʫ ʢʘʤʧʘʥʩʢɹʠʡ ʚʽʢ ʚʽʜʙʫʚʘʣʦʩʷ ʡʦʛʦ ʧʦʩʪʫʧʦʚʝ ʩʢʦʨʦ-

ʯʝʥʥʷ, ʫ ʧʝʨʰʽʡ ʧʦʣʦʚʠʥʽ ʤʘʘʩʪʨʠʭʪʩʴʢʦʛʦ ʚʽʢʫ ï ʜʝʷʢʝ ʨʦʟʰʠʨʝʥʥʷ, ʘ ʚ ʢʽʥʮʽ 

ʤʘʘʩʪʨʠʭʪʫ ʨʦʟʤʽʨʠ ʤʦʨʩʴʢʦʾ ʘʢʚʘʪʦʨʽʾ ʟʥʦʚʫ ʩʢʦʨʦʯʫʶʪʴʩʷ, ʩʝʨʝʜ ʷʢʦʾ ʚʠʜʽʣʷ-

ʻʪʴʩʷ ʥʠʟʢʘ ʜʨʽʙʥʠʭ ʙʘʩʝʡʥʽʚ ʽʟ ʫʪʨʫʜʥʝʥʠʤ ʟʚôʷʟʢʦʤ ʤʽʞ ʩʦʙʦʶ; ʤʦʨʝ ʧʦʩʪʫʧʦ-

ʚʦ ʟʘʣʠʰʘʻ ʪʝʨʠʪʦʨʽʶ ʦʙʣʘʩʪʽ ʪʘ ʚʩʶ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʫ ʟʘʧʘʜʠʥʫ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʧʦʨʽʚʥʷʥʥʷ ʛʣʠʙʠʥ ʧʨʦʞʠʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʚʠʜʽʚ ʤʦʨʩʴʢʦʾ ʤʘʢ-

ʨʦʬʘʫʥʠ ʟ ʾʭ ʚʠʢʦʧʥʠʤʠ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʫ ʢʦʤʧʣʝʢʩʽ ʢʘʤʧʘʥ-ʤʘʘʩʪʨʠʭʪʩʴʢʠʭ 

ʰʘʨʽʚ, ʟ ʚʚʝʜʝʥʥʷʤ ʚʽʜʤʽʥʥʦʩʪʝʡ ʣʽʪʦʣʦʛʽʯʥʦʛʦ ʩʢʣʘʜʫ ʧʦʨʽʜ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʛʣʠʙʠʥʠ ʜʘʥʦʛʦ ʤʦʨʩʴʢʦʛʦ ʙʘʩʝʡʥʫ ʙʫʣʠ ʚ ʤʝʞʘʭ 80-200 ʤ. ʋʤʦʚʠ ʩʫʙʣʽʪʦʨʘʣʽ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʝʨʽʦʜʫ ʩʢʦʨʦʯʝʥʥʷ ʤʦʨʩʴʢʦʛʦ ʙʘʩʝʡʥʫ (ʢʘʤʧʘʥ, ʢʽʥʝʮʴ ʤʘʘʩʪʨʠʭ-

ʪʫ), ʧʩʝʚʜʦʘʙʽʩʘʣʴʥʽ ï ʡʦʛʦ ʨʦʟʰʠʨʝʥʥʶ (ʧʝʨʰʘ ʧʦʣʦʚʠʥʘ ʤʘʘʩʪʨʠʪʫ). ʅʘʡ-

ʤʝʥʰʽ ʢʦʣʠʚʘʥʥʷ ʛʣʠʙʠʥ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʫ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʦʙʣʘʩʪʽ, ʜʝ ʚʦʥʠ ʙʫʣʠ 

ʜʝʱʦ ʤʝʥʰʠʤʠ, ʥʽʞ ʫ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ (ʭʦʯʘ ʦʩʪʘʥʥʻ ʧʦʣʦʞʝʥʥʷ ʻ ʱʝ ʜʠʩʢʫʩʽʡ-

ʥʠʤ). 

ɿʤʽʥʘ ʛʣʠʙʠʥʥʦʾ ʦʙʩʪʘʥʦʚʢʠ ʤʦʨʷ ʥʝ ʤʦʛʣʘ ʥʝ ʧʦʟʥʘʯʠʪʠʩʷ ʥʘ ʪʝʤʧʝʨʘʪʫ-

ʨʥʦʤʫ, ʛʘʟʦʚʦʤʫ ʨʝʞʠʤʘʭ, ʩʦʣʦʥʦʩʪʽ ʚʦʜʠ ʪʘ ʽʥʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʤʦʨʩʴʢʦʛʦ 

ʙʘʩʝʡʥʫ. ʊʫʪ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʷʢ ʛʦʨʠʟʦʥʪʘʣʴʥʘ, ʪʘʢ ʽ ʚʝʨʪʠʢʘʣʴʥʘ ʮʠʨʢʫʣʷʮʽʷ 

ʚʦʜ. ʅʘ ʢʦʨʠʩʪʴ ʧʝʨʰʦʾ ʩʚʽʜʯʘʪʴ ʧʣʘʥʢʪʦʥʥʽ ʦʨʛʘʥʽʟʤʠ ʢʦʢʢʦʣʽʪʦʬʦʨʠʜʠ, ʬʦʨʘ-

ʤʽʥʽʬʝʨʠ, ʷʢʽ ʚ ʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ ʦʧʠʩʫʚʘʥʠʭ ʚʽʜʢʣʘʜʘʭ. ɻʦʨʠ-

ʟʦʥʪʘʣʴʥʘ ʮʠʨʢʫʣʷʮʽʷ ʚʦʜ ʚʠʨʘʞʘʣʘʩʷ ʫ ʚʠʛʣʷʜʽ ʧʦʚʝʨʭʥʝʚʠʭ ʽ ʜʦʥʥʠʭ ʪʝʯʽʡ, ʚʝ-

ʨʪʠʢʘʣʴʥʘ ʮʠʨʢʫʣʷʮʽʷ ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʠʜʦʥʥʠʭ ʚʦʜ, 

ʾʭ ʘʝʨʘʮʽʶ, ʧʨʠʥʝʩʝʥʥʷ ʦʨʛʘʥʽʢʠ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʙʽʣʴʰʦʩʪʽ ʙʝʥʪʦʩʥʠʭ ʦʨʛʘʥʽʟʤʽʚ. 

ʅʘʡʙʽʣʴʰʦʶ ʘʝʨʘʮʽʷ ʧʨʠʜʦʥʥʠʭ ʚʦʜ ʙʫʣʘ ʫ ʩʫʙʣʽʪʦʨʘʣʴʥʽʡ ʟʦʥʽ.  

ʊʘʢʽ ʫʤʦʚʠ ʩʧʨʠʯʠʥʠʣʠʩʷ ʜʦ ʧʦʰʠʨʝʥʥʷ ʫ ʩʢʣʘʜʽ ʬʘʫʥʠ ʪʦʛʦ ʯʘʩʫ ʷʢ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʩʪʝʥʦʛʘʣʽʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ (ʧʣʝʯʦʥʦʛʽ, ʢʦʨʘʣʠ ʪʘ ʽʥ.) (ʜʠʚ. ʨʠʩ. 1ʘ) 

ʟ ʚʫʟʴʢʠʤ ʩʦʣʴʦʚʠʤ ʨʝʞʠʤʦʤ ʽʩʥʫʚʘʥʥʷ, ʪʘʢ ʽ ʝʚʨʠʛʘʣʽʥʥʠʭ ʪʚʘʨʠʥ, ʟʜʘʪʥʠʭ 

ʘʜʘʧʪʫʚʘʪʠʩʴ ʜʦ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʩʦʣʦʥʦʩʪʽ. ʎʝ, ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʧʨʠʩʫʪʥʽʩʪʶ ʚ 

ʦʩʘʜʢʘʭ ʘʩʦʮʽʘʮʽʾ ʙʝʥʪʦʩʥʠʭ ʽ ʧʣʘʥʢʪʦʥʥʠʭ ʩʝʢʨʝʮʽʡʥʠʭ ʬʦʨʘʤʽʥʽʬʝʨ, ʟʘʣʠʰʢʽʚ 

ʢʦʢʦʣʽʪʦʬʦʨʠʜ, ʨʘʜʽʦʣʷʨʽʡ ʪʘ ʽʥʰʠʭ ʜʘʻ ʧʽʜʩʪʘʚʫ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʧʝʨʝʚʘ-

ʞʥʦ ʥʦʨʤʘʣʴʥʫ ʩʦʣʦʥʽʩʪʴ ʚʦʜ ʙʘʩʝʡʥʫ ʢʨʝʡʜʦʚʦʛʦ ʯʘʩʫ. 

ɺʽʜʦʤʦʩʪʽ ʧʨʦ ʪʝʨʤʽʯʥʠʡ ʨʝʞʠʤ ʤʦʨʩʴʢʦʛʦ ʙʘʩʝʡʥʫ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʜʘʥʠʭ 

ʘʥʘʣʽʟʫ ʦʨʛʘʥʽʯʥʦʛʦ ʩʚʽʪʫ ʽ ʣʽʪʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʦʨʽʜ, ʷʢʽ ʾʭ ʚʤʽʱʫʶʪʴ. 

ʉʢʣʘʜ ʦʨʛʘʥʽʯʥʦʛʦ ʩʚʽʪʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝʧʣʽ ʫʤʦʚʠ. ɼʣʷ ʨʘʥʥʴʦʛʦ ʢʘʤʧʘʥʫ ʭʘʨʘ-
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ʢʪʝʨʥʽ ʥʘʡʙʽʣʴʰ ʥʠʟʴʢʽ ʪʝʤʧʝʨʘʪʫʨʠ (ʙʣʠʟʴʢʦ 16 ÁC). ʋ ʧʽʟʥʴʦʤʫ ʢʘʤʧʘʥʽ ʩʝʨʝ-

ʜʥʴʦʨʽʯʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʢʦʣʠʚʘʣʠʩʷ ʚ ʤʝʞʘʭ 14-17 Áʉ. 

ʋ ʤʘʘʩʪʨʠʭʪʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜ ʜʦ 18-20 ÁC. 

ʆʜʥʘʢ ʫ ʧʦʨʚ̔ʥʷʥʥʽ ʟ ʮʝʥʪʨʘʣʴʥʠʤʠ ʦʙʣʘʩʪʷʤʠ ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ, 

ʜʝ ʪʝʤʧʝʨʘʪʫʨʠ ʢʦʣʠʚʘʣʠʩʷ ʚ ʤʝʞʘʭ 12-16 Áʉ, ʜʘʥʽ ʧʦʢʘʟʥʠʢʠ ʻ ʘʥʦʤʘʣʴʥʠʤʠ. 

ʄʦʞʣʠʚʠʤ ʧʦʷʩʥʝʥʥʷʤ ʤʦʞʝ ʙʫʪʠ ʽʩʥʫʚʘʥʥʷ ʦʧʨʽʩʥʝʥʠʭ ʫʤʦʚ ʧʽʜ ʯʘʩ ʨʝʛʨʝʩʽʾ 

ʤʦʨʷ ʥʘʧʨʠʢʽʥʮʽ ʤʘʘʩʪʨʠʭʪʫ. 

  
ʘ)       ʙ) 

ʈʠʩ. 1. ʉʢʘʤôʷʥʽʣʽ ʦʨʛʘʥʽʯʥʽ ʨʝʰʪʢʠ ʟ ʚʽʜʢʣʘʜʽʚ ʚʝʨʭʥʴʦʾ ʢʨʝʡʜʠ: ʘ) ʦʜʠʥʦʯʥʠʡ ʢʦʨʘʣ 

Parsamilia centralis, ʙ) ʨʘʢʦʚʠʥʘ Gryphaea (ʢʣʘʩ ʜʚʦʩʪʫʣʢʦʚʽ ʤʦʣʶʩʢʠ)  

(ʩ. ɹʘʨʠʣʽʚʢʘ ʂʨʘʩʥʦʧʽʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ) 

 

ʋ ʧʽʟʥʴʦʤʫ ʤʘʘʩʪʨʠʭʪʽ ʩʝʨʝʜʥʴʦʨʽʯʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʧʽʜʚʠʱʠʣʠʩʷ ʽ 

ʜʦʩʷʛʣʠ 16-18 Áʉ. ʅʘ ʢʦʨʠʩʪʴ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʛʦʚʦ-

ʨʠʪʴ ʚʝʣʠʢʘ ʯʘʩʪʢʘ ʚʘʧʥʷʥʦʛʦ ʦʩʘʜʢʦʥʘʢʦʧʠʯʝʥʥʷ ʽ ʰʠʨʦʢʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 

ʛʣʘʫʢʦʥʽʪʫ, ʷʢʠʡ ʫʪʚʦʨʶʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʧʽʜʚʦʜʥʦʛʦ ʚʠʚʽʪʨʶʚʘʥʥʷ ʽ ʨʦʟʢʣʘʜʘʥ-

ʥʷ ʥʘ ʜʥʽ ʤʦʨʷ ʘʣʶʤʦʩʠʣʽʢʘʪʥʠʭ ʯʘʩʪʠʥʦʢ, ʚʫʣʢʘʥʽʯʥʦʛʦ ʩʢʣʘ, ʘʙʦ ʚʠʧʘʜʘʻ ʚ 

ʤʦʨʩʴʢʽʡ ʚʦʜʽ ʫ ʚʠʛʣʷʜʽ ʛʝʣʶ ʟ ʢʦʣʦʾʜʥʠʭ ʨʦʟʯʠʥʽʚ, ʧʨʠʥʝʩʝʥʠʭ ʽʟ ʩʫʭʦʜʦʣʫ. 

ʋʪʚʦʨʝʥʥʷ ʛʣʘʫʢʦʥʽʪʫ ʥʘ ʜʥʽ ʤʦʨʽʚ ʟʘ ʫʯʘʩʪʶ ʜʨʽʙʥʠʭ ʦʨʛʘʥʽʟʤʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽ 

ʫ ʥʘʰ ʯʘʩ [2]. 

ʆʨʛʘʥʽʯʥʠʡ ʩʚʽʪ ʢʘʤʧʘʥ-ʤʘʘʩʪʨʠʭʪʫ ʜʦʩʠʪʴ ʯʠʩʣʝʥʥʠʡ ʽ ʨʽʟʥʦʤʘʥʽʪʥʠʡ. 

ʆʩʥʦʚʥʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʪʦʜʽ ʦʪʨʠʤʫʶʪʴ ʧʨʝʜʩʪʘʚʥʠʢʠ ʙʝʟʭʨʝʙʝʪʥʠʭ, ʟʦʢʨʝʤʘ 

ʬʦʨʘʤʽʥʽʬʝʨʠ, ʤʦʣʶʩʢʠ, ʤʦʨʩʴʢʽ ʾʞʘʢʠ, ʧʣʝʯʦʥʦʛʽ ʽ ʙʘʛʘʪʦ ʽʥh ʠʭ. 

ɿʘʣʠʰʢʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʯʝʨʝʟ ʧʦʛʘʥʝ ʟʙʝʨʝʞʝʥʥʷ ʟʫʩʪʨʽʯʘʶʪʴʩʷ 

ʨʽʜʢʦ ʽ ʧʨʦ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʬʣʦʨʠ ʤʦʞʥʘ ʩʫʜʠʪʠ ʣʠʰʝ ʥʘ ʧʽʜʩʪʘʚʽ ʜʘʥʠʭ ʩʧʦʨʦ-

ʧʠʣʢʦʚʦʛʦ ʘʥʘʣʽʟʫ. ɺʠʥʷʪʢʦʤ ʻ ʢʦʢʢʦʣʽʪʦʬʦʨʠʜʠ, ʷʢʽ ʥʘ ʜʘʥʦʤʫ ʩʪʨʘʪʠʛʨʘʬʽʯ-
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ʥʦʤʫ ʨʽʚʥʽ, ʧʦʰʠʨʝʥʽ ʜʫʞʝ ʰʠʨʦʢʦ ʽ ʤʘʶʪʴ ʧʦʨʦʜʦʫʪʚʦʨʶʶʯʝ ʟʥʘʯʝʥʥʷ. ʉʘʤʝ 

ʟʘʣʠʰʢʠ ʮʽʻʾ ʛʨʫʧʠ ʥʠʞʯʠʭ ʨʦʩʣʠʥ ʙʫʣʠ ʦʩʥʦʚʥʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʷʢʦʛʦ ʙʫʣʘ ʬʦʨʤʦʚʘʥʘ ʙʽʣʘ ʧʠʩʘʣʴʥʘ ʢʨʝʡʜʘ. 

ɼʦʩʠʪʴ ʽʩʪʦʪʥʝ ʟʥʘʯʝʥʥʷ ʷʢ ʧʦʨʦʜʦʫʪʚʦʨʶʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʧʦʨʷʜ ʟ ʢʦʢ-

ʢʦʣʽʪʦʬʦʨʠʜʘʤʠ, ʚ ʫʪʚʦʨʝʥʥʽ ʙʽʣʦʾ ʧʠʩʘʣʴʥʦʾ ʢʨʝʡʜʠ ʥʘʣʝʞʠʪʴ ʬʦʨʘʤʽʥʽʬʝʨʘʤ. 

ʈʦʜʦʚʠʡ ʪʘ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʬʦʨʘʤʽʥʽʬʝʨ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʝʣʠʢʦʶ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ. 

ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʽʚ: Lituola, Bolivinoides, Anomalina, Cibicides, 

Heterostomella, Palmula ʽ ʙʘʛʘʪʦ ʽʥʰʠʭ.  

ʋ ʤʘʘʩʪʨʠʭʪʽ ʚʠʜʽʣʷʻʪʴʩʷ ʚʝʣʠʢʘ ʛʨʫʧʘ ʚʠʜʽʚ, ʷʢʽ ʧʝʨʝʡʰʣʠ ʟ ʢʘʤʧʘʥʫ ʽ 

ʙʽʣʴʰ ʜʨʝʚʥʽʭ ʷʨʫʩʽʚ (Lituola aeguisgranensis, Plectina convergens, 

Heterostomella foveolata ʪʘ ʽʥ.). ɯʥʰʘ ʛʨʫʧʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʠʜʘʤʠ, ʷʢʽ ʚʧʝʨʰʝ 

ʟôʷʚʠʣʠʩʷ ʚ ʤʘʘʩʪʨʠʭʪʽ (Spiroplectamina suturalis, Gaudryina crassa, Plectina 

rathenica ̔  ʙʘʛʘʪʦ ʽʥʰʠʭ) ʽ, ʥʘʨʝʰʪʽ, ʜʦ ʪʨʝʪʴʦʾ ʛʨʫʧʠ ʫʚʽʡʰʣʠ ʚʠʤʠʨʘʶʯʽ ʚʠʜʠ, 

ʷʢʽ ʟʘʢʽʥʯʫʶʪʴ ʩʚʽʡ ʨʦʟʚʠʪʦʢ ʫ ʨʘʥʥʴʦʤʫ ʤʘʘʩʪʨʠʭʪʽ (Lituola aeguisgranensis, 

Heterostomella foveolata, Bolivinoides draco ʪʘ ʽʥ. ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʢʘ-

ʤʧʘʥ-ʤʘʘʩʪʨʠʭʪʩʴʢʠʭ ʬʦʨʘʤʽʥʽʬʝʨ ʻ ʾʭ ʩʪʝʥʦʛʘʣʽʥʥʽʩʪʴ (ʟʜʘʪʥʽʩʪʴ ʽʩʥʫʚʘʪʠ 

ʣʠʰʝ ʫ ʚʫʟʴʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʩʦʣʦʥʦʩʪʽ). ɹʽʣʴʰʘ ʯʘʩʪʠʥʘ ʬʦʨʤ, ʷʢʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ 

ʥʘ ʜʘʥʦʤʫ ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʤʫ ʨʽʚʥʽ, ʻ ʤʝʰʢʘʥʮʷʤʠ ʥʦʨʤʘʣʴʥʦ-ʩʦʣʦʥʠʭ ʙʘʩʝʡʥʽʚ, 

ʱʦ ʥʝ ʧʝʨʝʥʦʩʷʪʴ ʨʽʟʢʠʭ ʢʦʣʠʚʘʥʴ ʩʦʣʦʥʦʩʪʽ. 

ʇʝʨʝʚʘʞʥʠʡ ʨʦʟʚʠʪʦʢ ʙʝʥʪʦʩʥʠʭ ʬʦʨʤ ʻ ʩʚʽʜʯʝʥʥʷʤ ʥʝ ʜʫʞʝ ʚʝʣʠʢʠʭ 

ʛʣʠʙʠʥ (ʢʽʣʴʢʘ ʜʝʩʷʪʢʽʚ ʤʝʪʨʽʚ), ʘ ʰʠʨʦʢʠʡ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʛʦʚʦʨʠʪʴ ʥʘ ʢʦʨʠʩʪʴ 

ʩʧʨʠʷʪʣʠʚʠʭ ʛʘʟʦʚʦʛʦ ʽ ʪʝʨʤʽʯʥʦʛʦ ʨʝʞʠʤʽʚ. ʇʨʦ ʪʝ, ʱʦ ʚʦʜʠ ʧʽʟʥʴʦʢʨʝʡʜʦʚʦʛʦ 

ʤʦʨʷ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʷ ʚʝʣʠʢʠʤʠ ʛʣʠʙʠʥʘʤʠ, ʩʚʽʜʯʘʪʴ ʪʘʢʦʞ ʟʘʣʠʰʢʠ ʫʩʪʨʠʯʥʦʾ 

ʬʘʫʥʠ, ʷʢʽ ʩʝʨʝʜ ʚʽʜʢʣʘʜʽʚ ʙʽʣʦʾ ʧʠʩʘʣʴʥʦʾ ʢʨʝʡʜʠ ʻ ʜʦʩʠʪʴ ʯʘʩʪʠʤʠ ʥʘ ʨʽʚʥʽ ʤʘ-

ʘʩʪʨʠʭʪʩʴʢʦʛʦ ʷʨʫʩʫ. ʆʩʥʦʚʥʠʡ ʨʦʟʚʠʪʦʢ ʦʪʨʠʤʫʶʪʴ ʧʨʝʜʩʪʘʚʥʠʢʠ Ostrea  ̔

Gryphaea (ʨʠʩ. 1ʙ). ʂʨʽʤ ʫʩʪʨʠʮʴ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʪʘʢʦʞ ʧʨʝʜʩʪʘʚʥʠʢʠ ʽʥʰʠʭ 

ʧʣʘʩʪʠʥʯʘʪʦʞʘʙʝʨʥʠʭ ʤʦʣʶʩʢʽʚ: Lima, Pecten, Inoceramus, Lamis ʪʘ ʽʥ. 

ʉʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʜʝʷʢʫ ʪʦʥʢʦʩʪʽʥʥʽʩʪʴ ʨʘʢʦʚʠʥ ʽ ʥʘ ʾʭ ʚʽʜʥʦʩʥʫ ʰʠ-

ʨʠʥʫ, ʱʦ ʟʫʤʦʚʣʝʥʽ ʤôʷʢʠʤʠ ʤʫʣʠʩʪʠʤʠ ˇʨʫʥʪʘʤʠ. ʅʘ ʪʘʢʠʭ ˇʨʫʥʪʘʭ ʰʠʨʦʢʽ ʨʘ-

ʢʦʚʠʥʠ ʥʝ ʧʨʦʚʘʣʶʶʪʴʩʷ ʚ ʤʫʣ, ʘ ʩʧʦʢʽʡʥʦ ʣʝʞʘʪʴ ʥʘ ʤʦʨʩʴʢʦʤʫ ʜʥʽ. ɿʨʽʜʢʘ ʚʦ-

ʥʠ ʧʨʠʢʨʽʧʣʷʣʠʩʷ ʜʦ ʷʢʠʭ-ʥʝʙʫʜʴ ʧʨʝʜʤʝʪʽʚ ʘʙʦ ʜʦ ʚʞʝ ʧʦʨʦʞʥʽʭ ʨʘʢʦʚʠʥ ʯʠ ʾʭ 

ʫʣʘʤʢʽʚ. 

ʇʦʤʽʪʥʫ ʨʦʣʴ ʫ ʢʦʤʧʣʝʢʩʽ ʦʨʛʘʥʽʯʥʠʭ ʟʘʣʠʰʢʽʚ ʢʽʥʮʷ ʧʽʟʥʴʦʾ ʢʨʝʡʜʠ ʚʽʜʽ-

ʛʨʘʚʘʣʠ ʛʦʣʦʚʦʥʦʛʽ ʤʦʣʶʩʢʠ. ɿʦʢʨʝʤʘ ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʷʜʫ Belemnitida: 

Belemnitella mucronata, Belemnitella lanceolata ʪʘ ʽʥ., ʯʠʾ ʝʣʝʤʝʥʪʠ ʩʢʝʣʝʪʫ ï ʨʦ-

ʩʪʨʠ (ʜʠʚ. ʨʠʩ. 2ʘ) ʻ ʟʚʠʯʥʠʤʠ ʩʝʨʝʜ ʢʨʝʡʜʷʥʠʭ ʚʽʜʢʣʘʜʽʚ. ʎʝ ʘʢʪʠʚʥʽ ʥʝʢʪʦʥʥʽ 

ʬʦʨʤʠ, ʫ ʜʘʥʠʡ ʯʘʩ ʚʠʤʝʨʣʽ, ʘʣʝ ʪʦʜʽ ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʽ. ɺʦʥʠ ʚʽʜʤʽʥʥʦ 
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ʧʣʘʚʘʣʠ ʽ ʚʝʣʠ ʭʠʞʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ. ʉʝʨʝʜʦʚʠʱʝ ʾʭ ʤʝʰʢʘʥʥʷ ʧʦʰʠʨʶʚʘʣʦʩʴ, ʚ 

ʦʩʥʦʚʥʦʤʫ, ʥʘ ʰʝʣʴʬ, ʘʣʝ ʥʘʡʙʽʣʴʰʝ ʚʦʥʠ ʥʘʜʘʚʘʣʠ ʧʝʨʝʚʘʛʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ 

ʩʫʙʣʽʪʦʨʘʣʽ. 

  
ʘ)        ʙ) 

ʈʠʩ. 2. ɺʠʢʦʧʥʘ ʤʘʣʘʢʦʬʘʫʥʘ ʚʝʨʭʥʴʦʾ ʢʨʝʡʜʠ: ʘ) ʨʦʩʪʨʠ Belemnitella mucronata  

(çʯʦʨʪʦʚʽ ʧʘʣʴʮʽè), ʙ) ʙʨʘʭʽʦʧʦʜʠ (ʩ. ɹʘʨʠʣʽʚʢʘ ʂʨʘʩʥʦʧʽʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ) 

 

ʈʦʩʪʨ ʤʘʻ ʮʽʣʽʥʜʨʠʯʥʫ, ʩʠʛʘʨʦʚʠʜʥʫ ʘʙʦ ʢʦʥʽʯʥʫ ʬʦʨʤʫ ʟʘʚʜʦʚʞʢʠ 10-20 

ʩʤ, ʽʥʦʜʽ ʜʦ 0,5 ʤ ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʛʦʣʯʘʩʪʠʭ ʢʨʠʩʪʘʣʽʚ ʢʘʣʴʮʠʪʫ, ʩʧʨʷʤʦʚʘʥʠʭ ʚʽʜ 

ʮʝʥʪʨʘ ʜʦ ʧʝʨʠʬʝʨʽʾ. ʂʨʽʤ ʪʦʛʦ, ʤʦʞʥʘ ʧʦʤʽʪʠʪʠ ʢʦʥʮʝʥʪʨʠʯʥʽ ʢʦʣʘ, ʧʦʜʽʙʥʽ ʜʦ 

ʨʽʯʥʠʭ ʢʽʣʝʮʴ ʜʝʨʝʚʠʥʠ (ʟʘ ʷʢʠʤʠ ʚʠʟʥʘʯʘʶʪʴ ʩʝʟʦʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ). ʋ ʚʝʨʭʥʽʡ 

ʡʦʛʦ ʯʘʩʪʠʥʽ ʟʥʘʭʦʜʠʪʴʩʷ ʢʦʥʽʯʥʘ ʧʦʨʦʞʥʠʥʘ ï ʘʣʴʚʝʦʣʘ, ʚ ʷʢʽʡ ʤʽʩʪʠʣʘʩʷ ʟʘʜʥʷ 

ʯʘʩʪʠʥʘ ʬʨʘʛʤʦʢʦʥʘ ï ʧʦʜʦʚʞʝʥʦʛʦ  ʧʦʨʦʞʥʠʩʪʦʛʦ ʢʦʥʫʩʫ ʟ ʨʦʛʦʚʦʾ  ʨʝʯʦʚʠʥʠ, 

ʨʦʟʜʽʣʝʥʦʛʦ ʧʝʨʝʛʦʨʦʜʢʘʤʠ ʥʘ ʢʘʤʝʨʠ, ʦʩʪʘʥʥʷ ʟ ʷʢʠʭ ʙʫʣʘ ʞʠʪʣʦʚʦʶ. ɼʦʚʞʠʥʘ 

ʘʣʴʚʝʦʣʠ ʩʪʘʥʦʚʠʪʴ ʪʨʝʪʠʥʫ ʘʙʦ ʧʦʣʦʚʠʥʫ ʜʦʚʞʠʥʠ ʨʦʩʪʨʘ.  

ɿ ʽʥʰʠʭ ʛʨʫʧ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʢʘʤʧʘʥʩʴʢʦʛʦ ʽ ʤʘʘʩʪʨʠʭʪʩʴʢʦʛʦ ʷʨʫʩʽʚ, 

ʩʣʽʜ ʥʘʟʚʘʪʠ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʪʠʧʫ Braʩhiopoda (ʨʠʩ. 2ʙ). ʅʘ ʜʘʥʦʤʫ ʩʪʨʘʪʠʛʨʘʬʽ-

ʯʥʦʤʫ ʨʽʚʥʽ ʧʣʝʯʦʥʦʛʠʭ ʜʫʞʝ ʙʘʛʘʪʦ, ʘʣʝ ʦʩʥʦʚʥʠʡ ʨʦʟʚʠʪʦʢ ʦʪʨʠʤʫʶʪʴ ʪʘʢʽ 

ʨʦʜʠ ʷʢ Terebratula  ʽ Rhynchonella. ʎʝ ʙʝʥʪʦʩʥʽ ʦʨʛʘʥʽʟʤʠ, ʷʢʽ ʚʝʣʠ ʧʨʠʢʨʽʧʣʝ-

ʥʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ. ʇʨʠʢʨʽʧʣʝʥʥʷ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʽʞʢʠ, ʦʪʚʽʨ ʜʣʷ 

ʷʢʦʾ ʦʩʦʙʣʠʚʦ ʜʦʙʨʝ ʧʦʤʽʪʥʦ ʫ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ Terebratula [3] (ʨʠʩ. 3ʘ).  

ʗʢ ʽ ʙʽʣʴʰʽʩʪʴ ʥʘʟʚʘʥʠʭ ʚʠʱʝ ʦʨʛʘʥʽʟʤʽʚ, ʧʣʝʯʦʥʦʛʽ ʻ ʪʠʧʦʚʠʤʠ ʤʝʰʢʘʥ-

ʮʷʤʠ ʤʦʨʩʴʢʦʛʦ ʙʘʩʝʡʥʫ ʟ ʥʦʨʤʘʣʴʥʦ-ʩʦʣʴʦʚʠʤ ʨʝʞʠʤʦʤ. ʅʘ ʢʦʨʠʩʪʴ ʮʴʦʛʦ 

ʩʚʽʜʯʠʪʴ ʧʨʠʩʫʪʥʽʩʪʴ ʫ ʢʦʤʧʣʝʢʩʽ ʦʨʛʘʥʽʯʥʠʭ ʨʝʰʪʦʢ ʨʘʢʦʚʠʥ ʢʦʨʘʣʽʚ ʽ ʤʦʨʩʴ-

ʢʠʭ ʾʞʘʢʽʚ (ʨʠʩ. 3ʙ). ʗʢ ʚʚʘʞʘʻʪʴʩʷ, ʢʦʨʘʣʠ ʤʦʞʫʪʴ ʽʩʥʫʚʘʪʠ ʪʽʣʴʢʠ ʫ ʙʘʩʝʡʥʘʭ ʟ 

ʯʠʩʪʦʶ ʽ ʧʨʦʟʦʨʦʶ ʚʦʜʦʶ, ʪʝʤʧʝʨʘʪʫʨʘ ʷʢʦʾ ʥʝ ʥʠʞʯʝ 20 ÁC, ʘ ʩʦʣʦʥʽʩʪʴ ʟʥʘʭʦ-

ʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 33-33ă.  
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ʘ)       ʙ) 

ʈʠʩ. 3. ʇʣʝʯʦʥʦʛʽ ʪʘ ʛʦʣʢʦʰʢʽʨʽ ʟ ʚʽʜʢʣʘʜʽʚ ʚʝʨʭʥʴʦʾ ʢʨʝʡʜʠ: ʘ) ʧʨʝʜʩʪʘʚʥʠʢ ʨʦʜʫ 

Terebratula (ʢʣʘʩ ʟʘʤʢʦʚʽ ʧʣʝʯʦʥʦʛʽ), ʙ) ʟʘʣʠʰʢʠ ʧʘʥʮʠʨʘ ʽ ʛʦʣʦʢ ʤʦʨʩʴʢʦʛʦ ʾʞʘʢʘ  

(ʩ. ɹʘʨʠʣʽʚʢʘ ʂʨʘʩʥʦʧʽʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ) 

 

ʇʨʦ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʙʽʦʮʝʥʦʟʫ ʢʘʤʧʘʥ-ʤʘʘʩʪʨʠʭʪʩʴʢʦʛʦ ʤʦʨʷ ʩʚʽʜʯʘʪʴ ʪʘ-

ʢʦʞ ʟʘʣʠʰʢʠ ʟʫʙʽʚ ʘʢʫʣ, ʭʨʝʙʮʽ Reptilia, ʩʢʘʤôʷʥʽʣʘ ʣʫʩʢʘ ʨʠʙ, ʤʰʘʥʢʠ. ʅʘ ʙʝ-

ʣʝʤʥʽʪʘʭ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʢʽʣʴʯʘʩʪʽ ʯʝʨʚʠ (Serpila), ʤʦʨʩʴʢʽ ʞʦʣʫʜʽ (ʨʽʜ Balanus̔  

ʪʘ ʙʘʛʘʪʦ ʽʥh ʠʭ) (ʨʠʩ. 4). 

  
ʘ)       ʙ) 

ʈʠʩ. 4.  ʂʽʣʴʯʘʩʪʽ ʯʝʨʚʠ ʪʘ ʤʦʨʩʴʢʽ ʞʦʣʫʜʽ ʥʘ ʨʦʩʪʨʘʭ ʙʝʣʝʤʥʽʪʘ: ʘ) ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʫ 

Serpila (ʢʽʣʴʯʘʩʪʽ ʯʝʨʚʠ), ʙ) ʟʘʣʠʰʢʠ ʨʘʢʦʚʠʥ ʨʦʜʫ Balanus (ʤʦʨʩʴʢʽ ʞʦʣʫʜʽ)  

(ʩ. ɹʘʨʠʣʽʚʢʘ ʂʨʘʩʥʦʧʽʣʴʩʢɹʦʛʦ ʨʘʡʦʥʫ) 

 

ɺʠʩʥʦʚʢʠ. ʅʘ ʧʽʜʩʪʘʚʽ ʧʘʣʝʦʝʢʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ ʤʦʞʥʘ ʧʨʠʡʪʠ ʜʦ ʚʠʩʥʦʚ-

ʢʫ ʧʨʦ ʪʝ, ʱʦ ʥʘ ʪʝʨʠʪʦʨʽʾ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚ ʧʽʥʴʦʢʨʝʡʜʦʚʠʡ ʯʘʩ ʽʩʥʫʚʘʚ ʤʦʨ-

ʩʴʢʠʡ ʙʘʩʝʡʥ, ʷʢʠʡ ʙʫʚ ʯʘʩʪʠʥʦʶ ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʛʦ ʤʦʨʷ, ʦʪʞʝ ʥʝ ʦʙʤʝʞʫ-

ʚʘʚʩʷ ʉʫʤʩʴʢʦʶ ʦʙʣʘʩʪʶ, ʘ ʟʘʭʦʜʠʚ ʥʘ ʩʫʤʽʞʥʽ ʪʝʨʠʪʦʨʽʾ (ʏʝʨʥʽʛʽʚʩʴʢʘ, ʂʫʨʩʴ-

ʢʘ, ɹʻʣʛʦʨʦʜʩʴʢʘ, ʇʦʣʪʘʚʩʴʢʘ, ʍʘʨʢʽʚʩʴʢʘ ʦʙʣʘʩʪʽ), ʪʦʙʪʦ ʩʫʭʦʜʽʣ ʧʝʨʝʙʫʚʘʚ ʥʘ 

ʟʥʘʯʥʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ ʪʝʨʠʪʦʨʽʾ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ʁʤʦʚʽʨʥʦ, ʚʽʥ ʷʚʣʷʚ ʩʦʙʦʶ 
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ʚʠʨʽʚʥʷʥʫ ʧʣʦʩʢʫ ʨʽʚʥʠʥʫ, ʜʝ ʧʝʨʝʚʘʞʘʣʠ ʧʨʦʮʝʩʠ  ʭʽʤʽʯʥʦʛʦ ʚʠʚʽʪʨʶʚʘʥʥʷ. ʋ 

ʜʦʣʠʥʘʭ ʨʽʯʦʢ ʽ ʥʘ ʥʝʚʝʣʠʢʠʭ ʧʘʛʦʨʙʘʭ ʙʫʣʘ ʨʦʟʧʦʚʩʶʜʞʝʥʘ ʪʝʧʣʦʣʶʙʥʘ ʨʦʩ-

ʣʠʥʥʽʩʪʴ, ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʩʝʨʝʜ ʷʢʦʾ ʦʪʨʠʤʫʚʘʣʠ ʛʽʥʛʢʦʚʽ, ʮʠʢʘʜʦʚʽ, ʭʚʦʡʥʽ, ʘ ʩʝ-

ʨʝʜ ʧʦʢʨʠʪʦʥʘʩʽʥʥʠʭ ï ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʽʚ Credneria ʽ Castanea. 

ɼʦ ʢʽʥʮʷ ʢʨʝʡʜʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʩʭʽʜʥʠʭ ʪʝʢʪʦʥʽʯʥʠʭ ʨʫʭʽʚ ʚʽʜʙʫʚʩʷ ʟʘʛʘ-

ʣʴʥʠʡ ʧʽʜʡʦʤ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ. ʆʜʥʘʢ ʩʫʰʘ ʚ ʮʽʣʦʤʫ ʟʘʣʠʰʘʣʘʩʷ ʨʽʚ-

ʥʠʥʥʦʶ, ʟʣʝʛʢʘ ʛʦʨʙʠʩʪʦʶ; ʥʝ ʚʠʢʣʶʯʝʥʝ ʽʩʥʫʚʘʥʥʷ ʟʘʙʦʣʦʯʝʥʠʭ ʜʽʣʷʥʦʢ. ʅʘ 

ʤʝʞʽ ʢʨʝʡʜʠ ʽ ʧʘʣʝʦʛʝʥʫ ʤʦʨʝ ʨʝʛʨʝʩʫʚʘʣʦ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʦʩʪʨʦ-

ʚʽʚ. ʄʦʨʩʴʢʠʡ ʙʘʩʝʡʥ ʫ ʮʝʡ ʯʘʩ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʥʝʟʥʘʯʥʠʤʠ ʛʣʠʙʠʥʘʤʠ (ʤʦʨʝ 

ʣʘʛʫʥʥʦʛʦ ʪʠʧʫ).  

ʇʽʜʩʫʤʦʚʫʶʯʠ, ʤʦʞʝʤʦ ʩʢʘʟʘʪʠ, ʱʦ ʧʘʣʝʦʝʢʦʣʦʛʽʯʥʘ ʦʙʩʪʘʥʦʚʢʘ ʚ ʤʝʞʘʭ 

ʩʫʯʘʩʥʦʾ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʫ ʧʽʟʥʴʦʢʨʝʡʜʦʚʦʤʫ ʯʘʩʽ ʙʫʣʘ ʩʧʨʠʷʪʣʠʚʦʶ ʜʣʷ ʨʦʟʚʠ-

ʪʢʫ ʦʨʛʘʥʽʯʥʦʛʦ ʞʠʪʪʷ. ʋ ʪʝʧʣʦʤʫ ʤʦʨʽ ʰʠʨʦʢʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʦʪʨʠʤʘʣʠ ʙʨʘ-

ʭʽʦʧʦʜʠ, ʧʣʘʩʪʠʥʯʘʪʦʟʷʙʨʦʚ ̔ʽ ʛʦʣʦʚʦʥʦʛ ̔ʤʦʣʶʩʢʠ, ʬʦʨʘʤʽʥʽʬʝʨʠ, ʢʦʢʢʦʣʽʪʦʬʦ-

ʨʠʜʠ, ʢʦʨʘʣʠ  ̔ʧʨʝʜʩʪʘʚʥʠʢʠ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʪʠʧʽʚ ʪʘ ʢʣʘʩʽʚ ʪʚʘʨʠʥ ʽ ʨʦʩʣʠʥ. 

ʃʽʪʝʨʘʪʫʨʘ 
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Summary 

A.D. Vasyleha. The Territorial  Structure ʦf Health Care System ʦf Romny 

District  ʘnd Territorial  Accessibility ʦf Medical Services. 
Petrography and stratigraphic features of sedimentary rocks Campanian and Maastrichtian 

Upper Cretaceous tiers allow us to say that the second half of the Cretaceous period in the geologi-

cal record of Sumy region was marked by the existence within it a kind of sea basin, which was part 

of a large sea area, covered the East European platform. Temperature, salinity and depth of the sea 

basin were favorable for the development of organic life. The warm sea with normal salinity wide-

spread representatives of brachiopods, elasmobranch and cephalopods, foraminifera, coccolitho-

phorids, corals and many other types of animals and plants, and classes. 
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ʇɸʃɽʆɻɽʆɻʈɸʌɯʏʅɯ ʋʄʆɺʀ ɻʆʃʆʎɽʅʋ 

ʃɯɺʆɹɽʈɽɾʅʆɻʆ ʇʆʃɯʉʉʗ ʊɸ ʃɯʉʆʉʊɽʇʋ ʋʂʈɸɰʅʀ 

 
ʇʘʣʝʦʛʝʦʛʨʘʬʽʯʥʽ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʻ ʦʜʥʠʤʠ ʽʟ ʚʘʞʣʠʚʠʭ ʩʫʯʘʩʥʠʭ ʥʘʧʨʷʤʢʽʚ ʚʠʚʯʝʥʥʷ 

ʧʨʠʨʦʜʠ ʷʢ ʜʣʷ ʛʣʦʙʘʣʴʥʠʭ ʪʘʢ ʽ ʜʣʷ ʨʝʛʽʦʥʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɺʠʚʯʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʦʩʦʙʣʠʚʦ-

ʩʪʝʡ ʤʠʥʫʣʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʝʧʦʭ ʽ ʩʫʯʘʩʥʦʾ ʝʧʦʭʠ ï ʛʦʣʦʮʝʥʫ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʫʤʦʚʦʶ ʜʣʷ ʨʦʟʫʤʽʥ-
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ʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʨʦʟʚʠʪʢʫ ʽ ʟʤʽʥʠ ʣʘʥʜʰʘʬʪʽʚ ʫ ʯʘʩʽ ʽ ʧʨʦʩʪʦʨʽ. ʋ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʽ ʫʤʦʚʠ ʛʦʣʦʮʝʥʫ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʠʭ ʚʽʜʨʦʛʽʚ ʉʝʨʝʜʥʴʦʨʫʩʴʢʦʾ 

ʚʠʩʦʯʠʥʠ. ʅʘ ʦʩʥʦʚʽ ʚʠʢʦʥʘʥʦʛʦ ʘʥʘʣʽʟʫ ʨʝʛʽʦʥʘʣʴʥʠʭ ʪʠʧʽʚ ʩʧʦʨʦʚʦ-ʧʠʣʢʦʚʠʭ ʜʽʘʛʨʘʤ ʚʩʪʘ-

ʥʦʚʣʝʥʦ ʢʣʽʤʘʪʦ-ʨʦʩʣʠʥʥʽ ʫʤʦʚʠ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʦʝʪʘʧʥʦ ʦʧʠʩʘʥʘ 

ʟʤʽʥʘ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʜʣʷ ʧʦʣʽʩʴʢʦʾ ʽ ʣʽʩʦʩʪʝʧʦʚʦʾ ʯʘʩʪʠʥ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ. ʈʝ-

ʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ ʜʠʥʘʤʽʢʫ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʦʨʽʚ-

ʥʶʚʘʪʠ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʨʦʩʣʠʥʥʦʩʪʽ ʽʟ ʬʣʦʨʘʤʠ ʨʽʟʥʠʭ ʧʨʦʤʽʞʢʽʚ ʯʘʩʫ ʛʦʣʦʮʝʥʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʘʣʝʦʛʝʦʛʨʘʬʽʷ, ʛʦʣʦʮʝʥ, ʧʠʣʢʦʚʘ ʜʽʘʛʨʘʤʘ 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɺʠʨʽʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ, ʷʢʽ ʟʘʛʦʩʪʨʠʣʠ-

ʩʷ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ, ʥʝʤʦʞʣʠʚʝ ʙʝʟ ʟʘʣʫʯʝʥʥʷ ʰʠʨʦʢʦʛʦ ʥʘʫʢʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ. ɺ 

ʦʩʪʘʥʥʽ ʨʦʢʠ ʙʽʣʴʰʝ ʫʚʘʛʠ ʧʨʠʩʚʷʯʫʻʪʴʩʷ ʩʫʪʦ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʘʩʧʝʢʪʫ, ʭʦʯʘ 

ʥʝʦʙʭʽʜʥʠʤ ʻ ʨʦʟʫʤʽʥʥʷ ʭʘʨʘʢʪʝʨʫ ʷʢ ʘʥʪʨʦʧʦʛʝʥʥʠʭ, ʪʘʢ ʽ ʧʨʠʨʦʜʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʆʙʦʚôʷʟʢʦʚʦ ʧʦʪʨʽʙʥʠʡ ʝʣʝʤʝʥʪ ʣʘʥʰʘʬʪʥʦ-ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʨʦʛʥʦʟʫ, ʩʫʪʪʻʚʦʶ 

ʣʘʥʢʦʶ ʷʢʦʛʦ ʻ ʚʠʟʥʘʯʝʥʥʷ ʬʦʥʦʚʦʛʦ ʨʦʟʚʠʪʢʫ ʧʨʠʨʦʜʠ. ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ 

ʟʥʘʪʠ ʨʦʟʚʠʪʦʢ ʪʝʨʠʪʦʨʽʾ ʟʘ ʦʩʪʘʥʥʽ ʛʝʦʣʦʛʽʯʥʽ ʧʝʨʽʦʜʠ, ʟʦʢʨʝʤʘ ʛʦʣʦʮʝʥ, ʷʢʠʡ 

ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʚʠʟʥʘʯʠʚ ʦʩʦʙʣʠʚʦʩʪʽ ʩʫʯʘʩʥʦʾ ʧʨʠʨʦʜʠ.  

ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʦʧʠʩ ʧʘʣʝʦʣʘʥʜʰʘʬʪʽʚ ʛʦʣʦʮʝʥʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʽʚʜʝʥʥʦ-

ʟʘʭʽʜʥʠʭ ʚʽʜʨʦʛʽʚ ʉʝʨʝʜʥʴʦʨʫʩʴʢʦʾ ʚʠʩʦʯʠʥʠ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦʩʣʽʜʞʝʥʥʷ. ʅʘ ʪʝʨʠʪʦʨʽʾ ʉʫʤʩʴʢʦʾ ʪʘ 

ʇʦʣʪʘʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ, ʫ ʟʚôʷʟʢʫ ʟ ʾʭʥʽʤ ʛʝʦʛʨʘʬʽʯʥʠʤ ʧʦʣʦʞʝʥʥʷʤ ʪʘ ʦʩʦʙʣʠʚʦ-

ʩʪʷʤʠ ʨʝʣʴʻʬʫ, ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʫʤʦʚ 

ʦʢʨʝʤʠʭ ʨʝʛʽʦʥʽʚ. ʉʫʤʱʠʥʽ ʪʘ ʇʦʣʪʘʚʱʠʥʽ ʧʨʠʩʚʷʯʝʥʽ ʯʠʩʣʝʥʥʽ ʜʝʪʘʣʴʥʽ ʨʦʙʦ-

ʪʠ, ʪʦʤʫ ʥʝʤʘʻ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʫʧʠʥʷʪʠʩʷ ʥʘʚʽʪʴ ʥʘ ʦʢʨʝʤʠʭ ʾʭ ʬʽʟʠʢʦ-

ʛʝʦʛʨʘʬʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ. ɺʽʜʟʥʘʯʠʤʦ ʣʠʰʝ, ʱʦ ʥʘ ʮʽʡ ʪʝʨʠʪʦʨʽʾ ʷʩʢʨʘʚʦ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʚʟʘʻʤʦʜʽʷ ʟʦʥʘʣʴʥʠʭ ʪʘ ʘʟʦʥʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʜʠ-

ʬʝʨʝʥʮʽʘʮʽʶ ʩʫʯʘʩʥʠʭ ʣʘʥʜʰʘʬʪʽʚ, ʾʭ ʙʫʜʦʚʫ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʚʠ-

ʥʷʪʢʦʚʦ ʚʘʞʣʠʚʘ ʨʦʣʴ ʫ ʣʘʥʜʰʘʬʪʦʛʝʥʝʟʽ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʣʝʞʠʪʴ ʯʝʪ-

ʚʝʨʪʠʥʥʠʤ ʟʣʝʜʝʥʽʥʥʷʤ. 

ɼʣʷ ʚʠʢʣʘʜʝʥʥʷ ʧʘʣʝʦʙʦʪʘʥʽʯʥʠʭ ʨʝʢʦʥʩʪʨʫʢʮʽʡ, ʥʘʤʠ ʙʫʣʠ ʚʟʷʪʽ ʨʝʛʽʦʥʘ-

ʣʴʥʽ ʪʠʧʠ ʧʠʣʢʦʚʠʭ ʜʽʘʛʨʘʤ, ʧʨʠʚʝʜʝʥʽ ʫ ʨʦʙʦʪʽ ʄ.ɯ. ʅʝʡʰʪʘʜʪʘ [4]. ʉʧʦʨʦ-

ʧʠʣʢʦʚʠʡ ʤʝʪʦʜ ʜʦʩʪʘʪʥʴʦ ʫʪʚʝʨʜʠʚʩʷ ʷʢ ʦʜʠʥ ʟ ʦʩʥʦʚʥʠʭ ʙʽʦʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ 

ʤʝʪʦʜʽʚ ʚʠʟʥʘʯʝʥʥʷ ʚʽʢʫ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ. ʆʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʚʽʥ 

ʥʘʙʫʚʘʻ ʧʨʠ ʜʘʪʫʚʘʥʥʽ ʛʦʣʦʮʝʥʦʚʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ, ʦʩʢʽʣʴʢʠ ʚ ʮʠʭ 

ʚʽʜʢʣʘʜʘʭ, ʫ ʟʚôʷʟʢʫ ʟ ʾʭ ʛʝʦʣʦʛʽʯʥʦʶ ʤʦʣʦʜʽʩʪʶ, ʥʝ ʟʥʘʭʦʜʷʪʴ ʚʠʤʝʨʣʠʭ ʪʚʘʨʠʥ 

ʽ ʨʦʩʣʠʥ, ʷʢʽ ʤʦʛʣʠ ʙ ʜʘʪʠ ʧʽʜʩʪʘʚʠ ʜʣʷ ʨʦʟʯʣʝʥʫʚʘʥʥʷ ʛʦʣʦʮʝʥʫ ʥʘ ʦʢʨʝʤʽ ʯʘʩʦ-

ʚʽ ʚʽʜʨʽʟʢʠ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʩʧʦʨʦ-ʧʠʣʢʦʚʠʡ ʘʥʘʣʽʟ ʻ ʥʘʡʙʽʣʴʰ ʥʘʜʽʡʥʠʤ ʤʝʪʦ-

ʜʦʤ ʜʣʷ ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʛʦ ʨʦʟʯʣʝʥʫʚʘʥʥʷ ʛʦʣʦʮʝʥʫ. 

ʄ.ɯ. ʅʝʡʰʪʘʜʪ ʜʽʣʠʪʴ ʛʦʣʦʮʝʥ ʥʘ ʯʦʪʠʨʠ ʚʽʜʨʽʟʢʠ: ʧʽʟʥʽʡ (Hl4) 0-2500 ʨʦ-

ʢʽʚ ʪʦʤʫ, ʩʝʨʝʜʥʽʡ (Hl3) 2500-7000 ʨʦʢʽʚ, ʨʘʥʥʽʡ (Hl2) 7000-9000 ʨʦʢʽʚ ʽ ʜʨʝʚʥʽʡ 
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(Hl1) 9500-12000 ʨʦʢʽʚ ʪʦʤʫ [4, 6]. ʇʽʜ ʨʝʛʽʦʥʘʣʴʥʠʤ ʪʠʧʦʤ ʧʠʣʢʦʚʦʾ ʜʽʘʛʨʘʤʠ 

ʨʦʟʫʤʽʶʪʴʩʷ ʧʝʚʥʽ ʩʢʣʘʜ ʽ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʟʤʽʥ ʧʘʥʫʶʯʠʭ (ʯʠ ʭʘʨʘʢʪʝʨʥʠʭ) ʨʘʥʽ-

ʰʝ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ʽ ʪʨʘʚ, ʷʢʽ ʦʙʫʤʦʚʣʶʚʘʣʠʩʴ ʟʘʛʘʣʴʥʠʤ ʭʦʜʦʤ ʨʦʟʚʠʪʢʫ ʬʽʟʠ-

ʢʦ-ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʪʘ ʾʾ ʛʝʦʣʦʛʽʯʥʦʾ ʽʩʪʦʨʽʾ, ʽ ʚʽʜʦʙʨʘ-

ʟʠʣʠʩʴ ʫ ʟʘʢʦʥʦʤʽʨʥʠʭ ʟʤʽʥʘʭ ʧʠʣʢʦʚʠʭ ʩʧʝʢʪʨʽʚ ʨʽʟʥʠʭ ʛʦʣʦʮʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ.  

ʂʦʞʝʥ ʨʝʛʽʦʥʘʣʴʥʠʡ ʪʠʧ ʧʠʣʢʦʚʦʾ ʜʽʘʛʨʘʤʠ ʤʘʻ ʩʚʽʡ ʦʩʦʙʣʠʚʠʡ ʨʠʩʫʥʦʢ, ʫ ʷʢʦ-

ʤʫ ʟʥʘʭʦʜʷʪʴ ʩʚʦʻ ʚʠʨʘʞʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ 

ʦʢʨʝʤʠʭ ʜʽʣʥ̫ʦʢ ʪʝʨʠʪʦʨʽʾ. 

ɼʣʷ ʧʽʚʥʽʯʥʠʭ (ʧʦʣʽʩʴʢʠʭ) ʨʘʡʦʥʽʚ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚʣʘʩʪʠʚʠʡ ʩʚʽʡ ʪʠʧ 

ʨʠʩʫʥʢʫ ʧʠʣʢʦʚʦʾ ʜʽʘʛʨʘʤʠ (ʨʠʩ. 1), ʛʦʣʦʚʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʷʢʦʛʦ ʻ ʘʙʩʦʣʶʪʥʝ 

ʧʘʥʫʚʘʥʥʷ ʩʦʩʥʠ ʫ ʚʩʴʦʤʫ ʨʦʟʨʽʟʽ ʛʦʣʦʮʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ, ʚʽʜʩʫʪʥʽʩʪʴ ʧʠʣʢʫ ʛʨʘ-

ʙʘ ʽ ʥʘʷʚʥʽʩʪʴ ʫ ʚʝʨʭʥʽʡ ʧʦʣʦʚʠʥʽ ʨʦʟʨʽʟʫ ʟʘʤʢʥʫʪʦʾ ʢʨʠʚʦʾ ʷʣʠʥʠ. 

ʂʨʠʚʘ ʩʦʩʥʠ ʨʽʟʢʦ ʚʠʜʽʣʷʻʪʴʩʷ ʥʘ ʬʦʥʽ ʽʥʰʠʭ ʧʦʨʽʜ, ʩʢʦʥʮʝʥʪʨʦʚʘʥʠʭ ʫ 

ʣʽʚʽʡ ʯʘʩʪʠʥʽ ʜʽʘʛʨʘʤʠ. ɺʤʽʩʪ ʧʠʣʢʫ ʩʦʩʥʠ ʚ ʦʢʨʝʤʠʭ ʩʧʝʢʪʨʘʭ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 

93%. ɿʘ ʧʝʨʝʚʘʞʘʥʥʷʤ ʩʦʩʥʠ ʥʘʜ ʫʩʽʤʘ ʽʥʰʠʤʠ ʧʦʨʦʜʘʤʠ ʜʘʥʠʡ ʪʠʧ ʜʽʘʛʨʘʤ ʙʦ-

ʪʘʥʽʯʥʦ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʠʡ ʷʢ ʩʦʩʥʦʚʠʡ. 

ɼʨʫʛʝ ʤʽʩʮʝ, ʟʘ ʚʠʥʷʪʢʦʤ ʦʢʨʝʤʠʭ ʩʧʝʢʪʨʽʚ, ʟʘʡʤʘʻ ʢʨʠʚʘ ʙʝʨʝʟʠ, ʚʤʽʩʪ 

ʧʠʣʢʫ ʷʢʦʾ ʟʘʟʚʠʯʘʡ ʥʝ ʧʝʨʝʚʠʱʫʻ 20% ʽ ʪʽʣʴʢʠ ʟʨʽʜʢʘ ʜʦʭʦʜʠʪʴ ʜʦ 35%. ʉʫʤʘʨ-

ʥʘ ʢʨʠʚʘ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʧʦʨʽʜ, ʱʦ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ ʨʘʥʥʴʦʛʦ 

ʛʦʣʦʮʝʥʫ, ʙʣ̔ʴʰʦʶ ʯʘʩʪʠʥʦʶ ʥʝ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ 2-4% ʽ ʣʠʰʝ ʟʨʽʜʢʘ ʜʦʩʷʛʘʻ 7-

10%. ɺ ʦʢʨʝʤʠʭ ʩʧʝʢʪʨʘʭ ʧʠʣʦʢ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʧʦʨʽʜ ʤʦʞʝ ʙʫʪʠ ʚʟʘʛʘʣʽ ʚʽʜ-

ʩʫʪʥʽʤ ʽ ʪʦʜʽ ʾʭʥʷ ʢʨʠʚʘ ʧʝʨʝʨʠʚʘʻʪʴʩʷ. 

ʋ ʚʝʨʭʥʽʡ ʧʦʣʦʚʠʥʽ ʨʦʟʨʽʟʫ ʧʦʩʪʽʡʥʦ ʧʨʠʩʫʪʥʷ ʢʨʠʚʘ ʷʣʠʥʠ, ʷʢʘ ʚʽʜʩʫʪʥʷ ʫ 

ʥʠʞʥʽʡ ʡʦʛʦ ʯʘʩʪʠʥʽ. ɺʤʽʩʪ ʧʠʣʢʫ ʚʽʣʴʭʠ ʚ ʦʢʨʝʤʠʭ ʩʧʝʢʪʨʘʭ ʥʝ ʧʝʨʝʚʠʱʫʻ 

10%. ɺ ʩʘʤʦʤʫ ʧʽʜʥʽʞʞʽ ʨʦʟʨʽʟʫ, ʚ ʜʨʝʚʥʴʦʛʦʣʦʮʝʥʦʚʠʭ ʚʽʜʢʣʘʜʘʭ, ʧʦʩʪʽʡʥʦ ʬʽ-

ʢʩʫʻʪʴʩʷ ʧʠʣʦʢ ʚʝʨʙ ʫ ʢʽʣʴʢʦʩʪʽ ʜʦ 20%.   

ʇʠʣʢʦʚʽ ʢʦʤʧʣʝʢʩʠ ʛʦʣʦʮʝʥʫ ʉʫʤʩʴʢʦʛʦ ʇʦʣʽʩʩʷ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʝʜʩʪʘʚ-

ʣʝʥʽ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. 

ɼʨʝʚʥʽʡ ʛʦʣʦʮʝʥ. ʄʘʡʞʝ ʧʦʚʥʝ ʜʦʤʽʥʫʚʘʥʥʷ ʧʠʣʢʫ ʩʦʩʥʠ. ʇʨʠʩʫʪʥʽʡ ʧʠ-

ʣʦʢ ʙʝʨʝʟʠ, ʢʨʠʚʘ ʷʢʦʾ ʫʪʚʦʨʶʻ ʪʫʪ ʥʝʚʝʣʠʢʠʡ ʚʠʩʪʫʧ. ɿʨʽʜʢʘ ʟʫʩʪʨʽʯʘʶʪʴʩʷ 

ʦʢʨʝʤʽ ʧʠʣʢʦʚʽ ʟʝʨʥʘ ʷʣʠʥʠ. ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʧʠʣʢʫ ʚʝʨʙ. 

ʈʘʥʥʽʡ ʛʦʣʦʮʝʥ. ʄʘʢʩʠʤʫʤ ʚ ʧʦʰʠʨʝʥʥʽ ʽ ʘʙʩʦʣʶʪʥʝ ʧʘʥʫʚʘʥʥʷ ʩʦʩʥʠ. 

ʊʘʢʦʞ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʧʠʣʦʢ ʚʝʨʙ, ʘʣʝ ʚ ʤʝʥʰʽʡ ʢʽʣʴʢʦʩʪʽ, ʥʽʞ ʫ ʜʨʝʚʥʴʦʤʫ ʛʦʣʦ-

ʮʝʥʽ. ʇʝʨʰʘ ʧʦʷʚʘ ʧʠʣʢʦʚʠʭ ʟʝʨʝʥ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʧʦʨʽʜ. ʗʣʠʥʘ ʚʽʜʩʫʪʥʷ, ʢʽ-

ʣʴʢʽʩʪʴ ʧʠʣʢʫ ʙʝʨʝʟʠ ʟʤʝʥʰʫʻʪʴʩʷ. 

ʉʝʨʝʜʥʽʡ ʛʦʣʦʮʝʥ. ɸʙʩʦʣʶʪʥʝ ʧʘʥʫʚʘʥʥʷ ʩʦʩʥʠ, ʷʢʝ, ʦʜʥʘʢ, ʜʝʱʦ ʢʦʣʠ-

ʚʘʣʦʩʴ ʫ ʚʽʜʩʦʪʢʦʚʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʟ ʽʥʰʠʤʠ ʧʦʨʦʜʘʤʠ. ʂʨʠʚʘ ʧʠʣʢʫ ʙʝʨʝʟʠ 
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ʫʪʚʦʨʶʻ ʚʠʛʠʥ ʷʢʠʡ ʜʦʭʦʜʠʪʴ ʜʦ 20%, ʧʦʚʪʦʨʶʶʯʠ ʤʘʢʩʠʤʫʤ ʜʨʝʚʥʴʦʛʦ ʛʦʣʦ-

ʮʝʥʫ. ʄʘʢʩʠʤʫʤ ʧʦʰʠʨʝʥʥʷ ʙʝʨʝʟʠ ʩʧʽʚʧʘʜʘʻ ʽʟ ʟʥʠʞʝʥʥʷʤ ʧʦʰʠʨʝʥʦʩʪʽ ʩʦʩʥʠ. 

ʇʦʩʪʽʡʥʦ ʧʨʠʩʫʪʥʷ ʢʨʠʚʘ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʧʦʨʽʜ, ʚʤʽʩʪ ʧʠʣʢʫ ʷʢʠʭ ʟʘʟʚʠʯʘʡ ʥʝ 

ʧʝʨʝʚʠʱʫʻ 5%, ʟʨʽʜʢʘ ʜʦʭʦʜʷʯʠ ʜʦ 10%. ʄʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʠʣʢʫ ʚʽʣʴʭʠ, 

ʽʥʢʦʣʠ ʧʨʠʩʫʪʥʽʡ ʧʠʣʦʢ ʷʣʠʥʠ. 

 
ʈʠʩ. 1. ʇʠʣʢʦʚʘ ʜʽʘʛʨʘʤʘ ʧʦʣʽʩʴʢʦʾ ʯʘʩʪʠʥʠ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ 

 

ʇʽʟʥʽʡ ʛʦʣʦʮʝʥ. ɸʙʩʦʣʶʪʥʝ ʧʘʥʫʚʘʥʥʷ ʩʦʩʥʠ, ʷʢʝ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʴ ʢʦ-

ʨʦʪʢʦʯʘʩʥʠʤ ʩʧʘʜʦʤ (ʚʠʛʠʥʦʤ ʢʨʠʚʦʾ) ʜʦ 70%, ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʧʦʩʪʽʡʥʦʾ ʢʨʠʚʦʾ 

ʷʣʠʥʠ, ʧʠʣʦʢ ʷʢʦʾ ʤʽʩʪʠʪʴʩʷ ʚ ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ. ʇʦʩʪʽʡʥʘ ʢʨʠʚʘ ʰʠʨʦʢʦʣʠʩ-

ʪʷʥʠʭ ʧʦʨʽʜ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʥʝ ʚʠʭʦʜʷʯʠ ʟʘ ʤʝʞʽ 5%. ʏʘʩʪʢʘ ʙʝʨʝʟʠ, ʫ ʧʦʨʽʚʥʷʥ-

ʥʽ ʟ ʧʦʧʝʨʝʜʥʽʤʠ ʝʪʘʧʘʤʠ, ʟʥʠʟʠʣʘʩʴ, ʣʠʰʝ ʨʘʟ ʜʦʩʷʛʥʫʚʰʠ ʧʦʢʘʟʥʠʢʘ ʚʠʱʝ 

10%. ʇʠʣʦʢ ʚʝʨʙ ʚʽʜʩʫʪʥʽʡ ʘʙʦ ʟʨʽʜʢʘ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʦʢʨʝʤʠʭ ʧʠʣʢʦʚʠʭ 

ʟʝʨʝʥ. 

ʆʩʦʙʣʠʚʦʩʪʽ ʩʧʦʨʦʚʦ-ʧʠʣʢʦʚʠʭ ʜʽʘʛʨʘʤ ʇʦʣʪʘʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʪʘ ʣʽʩʦʩʪʝʧʦ-

ʚʦʾ ʯʘʩʪʠʥʠ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʧʦʣʷʛʘʻ ʫ ʧʝʨʝʚʘʞʘʥʥʽ ʢʨʠʚʠʭ ʩʦʩʥʠ ʽ ʙʝʨʝʟʠ ʧʨʠ 

ʧʦʩʪʽʡʥʽʡ ʧʨʠʩʫʪʥʦʩʪʽ ʧʠʣʢʫ ʛʨʘʙʘ ʫ ʧʽʟʥʴʦʤʫ ʛʦʣʦʮʝʥʽ, ʱʦ ʫʪʚʦʨʶʻ ʪʫʪ ʟʘ-

ʤʢʥʫʪʫ ʢʨʠʚʫ. ɿʘ ʧʝʨʝʚʘʞʘʶʯʠʤʠ ʽ ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʝʨʝʚʥʠʤʠ ʧʦʨʦʜʘʤʠ ʮʝʡ ʪʠʧ 

ʜʽʘʛʨʘʤ ʤʦʞʝ ʙʫʪʠ ʥʘʟʚʘʥʠʡ ʩʦʩʥʦʚʦ-ʙʝʨʝʟʦʚʦ-ʛʨʘʙʦʚʠʤ (ʨʠʩ. 2).  
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ʂʨʠʚʘ ʩʦʩʥʠ, ʟʘ ʥʝʚʝʣʠʢʠʤʠ ʚʠʥʷʪʢʘʤʠ, ʧʝʨʝʚʘʞʘʻ ʫ ʚʩʴʦʤʫ ʨʦʟʨʽʟʽ ʛʦʣʦ-

ʮʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ, ʧʨʠʯʦʤʫ ʾʾ ʚʤʽʩʪ ʚ ʦʢʨʝʤʠʭ ʩʧʝʢʪʨʘʭ ʜʦʩʷʛʘʻ 92%. ʅʘ ʜʨʫʛʦ-

ʤʫ ʤʽʩʮʽ ʟʥʘʭʦʜʠʪɹʩʷ ʢʨʠʚʘ ʙʝʨʝʟʠ, ʢʽʣʴʢʽʩʪʴ ʧʠʣʢʫ ʷʢʦʾ ʟʘʟʚʠʯʘʡ ʥʝ ʧʝʨʝʚʠʱʫʻ 

30%, ʘʣʝ ʤʦʞʝ ʜʦʭʦʜʠʪʠ ʽ ʜʦ 50%. ʋ ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ ʢʨʠʚʘ ʙʝʨʝʟʠ ʧʝʨʝʚʘ-

ʞʘʻ ʢʨʠʚʫ ʩʦʩʥʠ ʫ ʚʽʜʩʦʪʢʦʚʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ. 

 
ʈʠʩ. 2. ʇʠʣʢʦʚʘ ʜʽʘʛʨʘʤʘ ʣʽʩʦʩʪʝʧʦʚʦʾ ʯʘʩʪʠʥʠ ʉʫʤʩʴʢʦʾ ʪʘ ʇʦʣʪʘʚʩʴʢʦʾ ʦʙʣʘʩʪʽ 

 

ʇʠʣʦʢ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʧʦʨʽʜ ʚʽʜʩʫʪʥʽʡ ʫ ʥʠʞʥʽʭ ʰʘʨʘʭ ʨʦʟʨʽʟʽʚ ʽ ʟôʷʚʣʷ-

ʻʪʴʩʷ ʪʽʣʴʢʠ ʟ ʨʘʥʥʴʦʛʦ ʛʦʣʦʮʝʥʫ. ɰʭ ʩʫʤʘʨʥʘ ʢʨʠʚʘ ʣʠʰʝ ʚ ʨʽʜʢʠʭ ʚʠʧʘʜʢʘʭ ʚʠ-

ʭʦʜʠʪʴ ʟʘ ʤʝʞʽ 10%, ʟʘʟʚʠʯʘʡ ʞʝ ʢʽʣʴʢʽʩʪʴ ʮʴʦʛʦ ʧʠʣʢʫ ʤʝʥʰʘ. ɺʤʽʩʪ ʧʠʣʢʫ ʚʽ-

ʣʴʭʠ ʷʢ ʧʨʘʚʠʣʦ ʧʝʨʝʚʠʱʫʻ ʟʘʛʘʣʴʥʫ ʩʫʤʫ ʧʠʣʢʫ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʧʦʨʽʜ ʽ ʤʦʞʝ 

ʜʦʭʦʜʠʪʠ ʜʦ 30%, ʘ ʽʥʢʦʣʠ ʥʘʚʽʪʴ ʧʝʨʝʚʠʱʫʚʘʪʠ ʮʶ ʢʽʣʴʢʽʩʪʴ. ʇʦʢʘʟʦʚʠʤ ʻ ʥʘʜ-

ʟʚʠʯʘʡʥʦ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʠʣʢʫ ʚʝʨʙ ʫ ʥʘʡʥʠʞʯʠʭ ʰʘʨʘʭ ʛʦʣʦʮʝʥʦʚʠʭ ʚʽʜʢʣʘ-

ʜʽʚ. ɺʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ ʧʠʣʢʫ ʚʝʨʙ ʥʝʨʽʜʢʦ ʙʽʣʴʰʠʡ, ʥʽʞ ʚʤʽʩʪ ʧʠʣʢʫ ʙʝʨʝʟʠ. 

ʇʠʣʦʢ ʷʣʠʥʠ ʘʙʦ ʚʽʜʩʫʪʥʽʡ ʚʟʘʛʘʣʽ, ʘʙʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʥʘʡʧʽʚʥʽʯʥʽʰʠʭ 

ʨʘʡʦʥʘʭ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʽ ʪʦ ʪʽʣʴʢʠ ʫ ʚʝʨʭʥʽʡ ʧʦʣʦʚʠʥʽ ʛʦʣʦʮʝʥʫ ʪʘ ʚ ʥʝʟʥʘʯ-

ʥʽʡ ʢʽʣʴʢʦʩʪʽ ï 2-3%; ʟʘʟʚʠʯʘʡ ʚʦʥʘ ʥʝ ʫʪʚʦʨʶʻ ʪʫʪ ʟʘʤʢʥʫʪʦʾ ʢʨʠʚʦʾ. 

ɼʨʝʚʥʽʡ ʛʦʣʦʮʝʥ. ʄʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʠʣʢʫ ʪʨʘʚôʷʥʠʩʪʠʭ ʨʦʩʣʠʥ 

(ʦʩʦʙʣʠʚʦ ʧʦʣʠʥʽʚ). ʋ ʧʨʠʙʣʠʟʥʦ ʪʘʢʽʡ ʞʝ ʢʽʣʴʢʦʩʪʽ ʟʥʘʭʦʜʠʪʴ ʧʠʣʦʢ ʙʝʨʝʟʠ ʽ 
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ʩʦʩʥʠ. ʇʝʨʝʚʘʞʘʻ ʧʠʣʦʢ ʩʦʩʥʠ ʟʘ ʘʙʩʦʣʶʪʥʦʾ ʚʽʜʩʫʪʥʦʩʪʽ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʧʦ-

ʨʽʜ. 

ʈʘʥʥʽʡ ʛʦʣʦʮʝʥ. ʄʘʢʩʠʤʫʤ ʧʠʣʢʫ ʩʦʩʥʠ ʪʘ ʾʾ ʘʙʩʦʣʶʪʥʝ ʧʘʥʫʚʘʥʥʷ. ɿʥʘ-

ʯʥʦʶ ʟʘʣʠʰʘʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʧʠʣʢʫ ʙʝʨʝʟʠ ʽ ʧʦʣʠʥʽʚ, ʘʣʝ ʚʩʝ ʞ ʾʭ ʤʝʥʰʝ, ʥʽʞ ʫ 

ʜʨʝʚʥʴʦʤʫ ʛʦʣʦʮʝʥʽ. ʅʘ ʧʦʯʘʪʢʫ ʮʴʦʛʦ ʚʽʜʨʽʟʢʫ ʯʘʩʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʽʟʢʝ ʢʦʨʦ-

ʪʢʦʯʘʩʥʝ ʟʙʽʣʴʰʝʥʥʷ ʧʠʣʢʫ ʚʽʣʴʭʠ. ʇʝʨh ʘ ʧʦʷʚʘ ʧʠʣʢʫ ʧʦʨʽʜ ʰʠʨʦʢʦʣʠʩʪʷʥʦʛʦ 

ʣʽʩʫ. 

ʉʝʨʝʜʥʽʡ ʛʦʣʦʮʝʥ. ʈʦʟʧʦʚʩʶʜʞʝʥʥʷ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʧʦʨʽʜ (ʧʝʨʝʚʘʞʥʦ 

ʜʫʙʘ) ï ʚʤʽʩʪ ʾʭ ʧʠʣʢʫ ʜʦʩʷʛʘʻ 10%; ʤʘʢʩʠʤʫʤ ʧʦʰʠʨʝʥʥʷ ʚʽʣʴʭʠ ʽ ʟʥʘʯʥʝ ʟʙʽ-

ʣʴʰʝʥʥʷ ʯʘʩʪʢʠ ʙʝʨʝʟʠ, ʱʦ ʩʧʽʚʧʘʜʘʶʪʴ ʫ ʯʘʩʽ ʽʟ ʟʤʝʥʰʝʥʥʷʤ ʯʘʩʪʢʠ ʩʦʩʥʠ. ʅʘ 

ʬʦʥʽ ʧʦʰʠʨʝʥʥʷ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʧʦʨʽʜ ʚʧʝʨʰʝ ʟôʷʚʣʷʻʪʴʩʷ ʧʠʣʦʢ ʛʨʘʙʘ.  

ʇʽʟʥʽʡ ʛʦʣʦʮʝʥ. ʇʦʩʪʽʡʥʘ ʧʨʠʩʫʪʥʽʩʪʴ ʧʠʣʢʫ ʛʨʘʙʘ, ʷʢʘ ʫʪʚʦʨʶʻ ʟʘʤʢʥʫʪʫ 

ʢʨʠʚʫ, ʾʾ ʚʤʽʩʪ ʜʦʭʦʜʠʪʴ ʜʦ 8%. ɸʙʩʦʣʶʪʥʝ ʧʘʥʫʚʘʥʥʷ ʩʦʩʥʠ ʧʨʠ ʟʥʘʯʥʽʡ ʫʯʘʩʪʽ 

ʙʝʨʝʟʠ ʪʘ ʚʽʣʴʭʠ. ɯʥʪʝʛʨʘʣʴʥʘ ʢʨʠʚʘ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʧʦʨʽʜ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʥʝ-

ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ. 

ɿʘʨʘʟ ʨʦʟʨʦʙʣʝʥʘ ʪʝʦʨʝʪʠʯʥʘ ʤʦʜʝʣʴ ʛʦʣʦʮʝʥʫ ʥʘ ʦʩʥʦʚʽ ʨʠʪʤʽʯʥʦʛʦ ʧʽʜ-

ʭʦʜʫ [1]. ɺ ʮʽʡ ʤʦʜʝʣʽ ʟʥʘʡʰʣʠ ʚʽʜʦʙʨʘʞʝʥʥʷ ʨʠʪʤʽʯʥʽ ʢʦʣʠʚʘʥʥʷ ʟʘ ʭʦʜʦʤ 

1850-ʨʽʯʥʦʛʦ ʨʠʪʤʫ, ʚʠʷʚʣʝʥʽ ʟʘ ʧʘʣʽʥʦʣʦʛʽʯʥʠʤʠ ʜʘʥʠʤʠ ʦʙʣʘʩʪʝʡ, ʷʢʽ ʟʘʟʥʘʚʘ-

ʣʠ ʧʨʷʤʦʛʦ ʚʧʣʠʚʫ ʚʘʣʜʘʡʩʴʢʦʛʦ ʟʣʝʜʝʥʽʥʥʷ ʘʙʦ ʟʥʘʭʦʜʠʣʠʩʷ ʚ ʧʝʨʠʛʣʷʮʽʘʣʴʥʽʡ 

ʟʦʥʽ. ɼʣʷ ʪʝʨʠʪʦʨʽʾ ʉʫʤʩʴʢʦʾ ʪʘ ʇʦʣʪʘʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ ʮʽ ʢʦʣʠʚʘʥʥʷ ʥʝ ʧʨʦʩʪʝ-

ʞʫʶʪʴʩʷ, ʭʦʯʘ çʟʘʛʘʣʴʥʦʛʦʣʦʮʝʥʦʚʠʡè ʪʨʝʥʜ ʧʨʦʩʣʽʜʞʫʻʪʴʩʷ ʜʦʩʠʪʴ ʯʽʪʢʦ. ʃʠ-

ʰʝ ʜʣʷ ʥʝʜʘʣʝʢʦʛʦ ʤʠʥʫʣʦʛʦ (ʧʝʨʽʦʜʫ ʤʘʣʦʾ ʣʴʦʜʦʚʠʢʦʚʦʾ ʝʧʦʭʠ) ʚ ʨʦʙʦʪʽ 

[3,189] ʙʫʣʠ ʥʘʚʝʜʝʥʽ ʬʘʢʪʠ, ʷʢʽ ʚʢʘʟʫʚʘʣʠ ʥʘ ʥʝʦʜʥʦʨʘʟʦʚʽ ʟʤʽʥʠ ʟʚʦʣʦʞʝʥʦʩʪʽ 

ʚ ʤʝʞʘʭ ʟʘʧʣʘʚʥʠʭ ʣʘʥʜʰʘʬʪʽʚ, ʱʦ ʛʘʨʥʦ ʢʦʨʝʣʶʶʪʴʩʷ ʟ ʢʦʣʠʚʘʥʥʷʤʠ ʧʦ 1850-

ʨʽʯʥʦʤʫ ʨʠʪʤʫ. ʎʽ ʢʦʣʠʚʘʥʥʷ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʟʘ ʟʤʽʥʘʤʠ ʫ ʭʘʨʘʢʪʝʨʽ ʩʝʜʠʤʝʥʪʦ-

ʟʫ ʚ ʟʘʧʣʘʚʘʭ ʨʽʯʦʢ [5]. 

ɺʠʩʥʦʚʢʠ. ɺʠʩʚʽʪʣʝʥʽ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʄ.ɯ. ʅʝʡʰʪʘʜʪʘ ʜʦ-

ʟʚʦʣʷʶʪʴ ʥʝ ʧʦʛʦʜʠʪʠʩʷ ʟ ʜʫʤʢʦʶ ʧʨʦ ʪʝ, ʱʦ ʧʘʣʝʦʙʦʪʘʥʽʯʥʠʤʠ ʜʦʩʣʜ̔ʞʝʥʥʷʤʠ 

ʥʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʟʤʽʥʘ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʉʫʤʱʠʥʠ ʽ ʇʦʣʪʘʚʱʠʥʠ ʧʨʦʪʷ-

ʛʦʤ ʛʦʣʦʮʝʥʫ [2,117]. ɹʽʦʢʣʽʤʘʪʠʯʥʽ ʢʦʣʠʚʘʥʥʷ ʪʫʪ ʭʦʯʘ ʡ ʤʘʣʠ ʤʝʥʰʽ ʘʤʧʣʽʪʫ-

ʜʠ, ʥʽʞ ʫ ʙʽʣʴʰ ʚʠʩʦʢʠʭ ʰʠʨʦʪʘʭ, ʪʘ ʚʩʝ ʞ ʧʨʠʟʚʦʜʠʣʠ ʜʦ ʧʦʤʽʪʥʦʾ ʧʝʨʝʙʫʜʦʚʠ 

ʨʦʩʣʠʥʥʦʩʪʽ ʽ ʣʘʥʜʰʘʬʪʽʚ ʚʟʘʛʘʣʽ.  

ʂʨʽʤ ʪʦʛʦ, ʘʥʘʣʽʟ ʩʧʦʨʦʚʦ-ʧʠʣʢʦʚʠʭ ʜʽʘʛʨʘʤ, ʥʘʚʝʜʝʥʠʭ ʚ ʨʦʙʦʪʽ, ʽ ʚʠʩʚʽʪ-

ʣʝʥʥʷ ʬʦʥʦʚʦʛʦ ʨʦʟʚʠʪʢʫ ʧʨʠʨʦʜʠ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʙʽʦʢ-

ʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ ʚ ʦʩʪʘʥʥʽʡ ʛʝʦʣʦʛʽʯʥʽ ʝʧʦʩʽ ʚʽʜʙʫʚʘʣʠʩʴ ʟʘ ʧʨʠʨʦʜʥʠʤʠ ʟʘʢʦʥʘ-

ʤʠ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 
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Summary 

A.O. Kornus, V.ʅ. Yemets. Paleogeographic Conditions of Holocene Left 

Bank Polesie and Forest-Steppe of the Ukraine. 

Paleogeographic reconstruction is one of the most important directions of modern study of 

nature as well for global and regional studies. The study of the natural features of past geological 

eras and modern epoch - the Holocene are essential for understanding the patterns of development 

and landscape change in time and space. In the article described landscapes of holocene Left-bank 

polissiya and forest-steppe of the Ukraine using palaeobotanic reconstructions by analyzing the re-

gional types of spore-pollen diagrams. Incrementally described changing in vegetation cover of 

polissiya and forest-steppe zonʝs of the study area. The results showed the dynamics of the vegeta-

tion that allows to compare the current state of the vegetation with flora of different time periods of 

the Holocene.  

Keywords: palaeogeography, Holocene, pollen ʩhart. 

 

 

ʋɼʂ 551.438.5 (477.43) 

ʆ.ɺ. ʂʦʣʪʫʥ 

 

ʉʋʏɸʉʅɸ ʄʆʈʌʆʃʆɻɯʗ ʂɸʈôɭʈɯɺ ʍɯʍ ʩʪ.  

ʋ ʤ. ʍʄɽʃʔʅʀʎʔʂʆʄʋ 

 

ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʟʤʽʥʠ ʤʦʨʬʦʣʦʛʽʾ 10 ʢʘʨôʻʨʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʤ. ʍʤʝʣʴʥʠʮʴʢʦʛʦ. 

ɺʦʥʠ ʧʦʭʦʜʷʪʴ ʟ ʍɯʍ ʩʪ. ʽ ʨʦʟʨʦʙʣʷʣʠ ʮʝʛʝʣʴʥʦ-ʯʝʨʝʧʠʯʥʫ ʩʠʨʦʚʠʥʫ ï ʯʝʪʚʝʨʪʠʥʥʽ ʝʦʣʦʚʦ-

ʜʝʣʶʚʽʘʣʴʥ̔ ʣʝʩʦʧʦʜʽʙʥʽ ʩʫʛʣʠʥʢʠ ʽ ʩʫʧʽʩʢʠ ï ʫ 1860ï1980-ʭ ʨʦʢʘʭ. ʂʘʨôʻʨʠ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ 

ʩʭʠʣʘʭ ʜʚʦʭ ʧʨʘʚʠʭ ʧʨʠʪʦʢ ʇʽʚʜʝʥʥʦʛʦ ɹʫʛʫ, ʨʽʯʦʢ ʇʣʦʩʢʦʾ ʽ ʉʘʤʮʷ, ʪʘ ʥʘ ʤʝʞʠʨʽʯʯʽ ʇʽʚʜʝʥ-

ʥʦʛʦ ɹʫʛʫ ʽ ʉʘʤʮʷ. ʅʘ ʦʩʥʦʚʽ ʧʦʣʴʦʚʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʘʥʘʣʽʟʫ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʪʘ ʽʥʞʝʥʝʨ-

ʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʥʘ ʝʣʝʤʝʥʪʘʭ ʨʝʣʴʻʬʫ 6 ʢʘʨôʻʨʽʚ 

ʥʘʣʝʞʘʪʴ ʜʦ ʩʭʠʣʦʚʠʭ, 4 ï ʜʦ ʢʦʤʧʣʝʢʩʥʠʭ, ʘ ʩʘʤʝ ʜʦ ʩʭʠʣʦʚʦ-ʜʦʣʠʥʥʠʭ. ʉʝʨʝʜ ʪʠʧʽʚ ʢʦʥʪʫ-

ʨʽʚ ʧʝʨʝʚʘʞʘʻ ʥʘʧʽʚʟʘʤʢʥʫʪʠʡ. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʜʣʷ ʯʦʪʠʨʴʦʭ ʢʘʨôʻʨʽʚ ʥʝʤʦʞʣʠʚʦ ʙʫʣʦ ʦʮʽ-

ʥʠʪʠ ʮʝʡ ʧʦʢʘʟʥʠʢ ʟʘ ʙʨʘʢʦʤ ʜʦʢʫʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʞʝʥʠʭ ʜʘʥʠʭ, ʪʘʢ ʩʘʤʦ ʥʝʤʦʞʣʠʚʦ 

ʪʦʯʥʦ ʚʩʪʘʥʦʚʠʪʠ ʤʘʢʩʠʤʘʣʴʥʫ ʚʠʩʦʪʫ ʙʦʨʪʽʚ (ʫʩʪʫʧʽʚ) ʜʣʷ 4 ʢʘʨôʻʨʽʚ. ʈʝʰʪʘ 6 ʟʘ ʚʠʩʦ-

ʪʦʶ ʫʩʪʫʧʽʚ ʥʘʣʝʞʠʪʴ ʜʦ ʥʠʟʴʢʠʭ (ʤʝʥʰʝ 10 ʤ, 3 ʢʘʨôʻʨʠ) ʪʘ ʜʦ ʩʝʨʝʜʥʴʦ ʚʠʩʦʢʠʭ (10-50 ʤ, 

ʤʘʢʩʠʤʫʤ ï 17,1 ʤ, 3 ʢʘʨôʻʨʠ). ʋ 5 ʢʘʨôʻʨʘʭ ʟʘʬʽʢʩʦʚʘʥʽ ʜʽʣʷʥʢʠ ʟ ʚʝʨʪʠʢʘʣʴʥʠʤʠ ʚʽʜʩʣʦʥʝʥ-

ʥʷʤʠ ʯʝʪʚʝʨʪʠʥʥʠʭ ʣʝʩʦʧʦʜʽʙʥʠʭ ʚʽʜʢʣʘʜʽʚ. ʋʩʽ ʚʦʥʠ ʥʘʣʝʞʘʪʴ ʜʦ ʪʠʭ ʯʘʩʪʠʥ ʢʘʨôʻʨʽʚ, ʷʢʽ 

ʨʦʟʨʦʙʣʷʣʠʩʷ ʫ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ ʍʍ ʩʪ. ʇʦʚʥʽʩʪʶ ʯʠ ʯʘʩʪʢʦʚʦ ʪʝʨʘʩʦʚʘʥʽ ʧʽʜ ʟʘʙʫʜʦʚʫ ʫʩʪʫ-



ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ ʉʫʤɼʇʋ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ  

54 

ʧʠ 8 ʢʘʨôʻʨʽʚ. ɺ ʦʜʥʦʤʫ ʢʘʨôʻʨʽ ʫ ʜʥʠʱʽ ʻ ʩʪʘʚʢʠ. ɿʩʫʚʠ ʪʘ ʝʨʦʟʽʷ ʚʠʧʦʣʦʞʫʶʪʴ ʪʽ ʯʘʩʪʠʥʠ 

ʢʘʨôʻʨʽʚ, ʷʢʽ ʱʝ ʥʝ ʨʝʢʫʣʴʪʠʚʦʚʘʥʽ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʘʨôʻʨ, ʘʥʪʨʦʧʦʛʝʥʥʽ ʬʦʨʤʠ ʨʝʣʴʻʬʫ, ʤʦʨʬʦʣʦʛʽʷ ʨʝʣʴʻʬʫ, ʤ. ʍʤʝʣʴ-

ʥʠʮʴʢʠʡ. 

ɺʩʪʫʧ. ʂʘʨôʻʨ ï ʮʝ ʥʘʡʜʘʚʥʽʰʘ ʘʥʪʨʦʧʦʛʝʥʥʘ ʬʦʨʤʘ ʨʝʣʴʻʬʫ, ʷʢʘ ʜʽʡʰʣʘ 

ʜʦ ʥʘʰʠʭ ʜʥʽʚ. ʊʘʢ, ʫ ɭʛʠʧʪʽ ʚ ʜʦʣʠʥʽ ʅʽʣʫ ʚʽʜʦʤʽ ʢʦʧʘʣʴʥʽ ʟ ʚʠʜʦʙʫʪʢʫ ʢʨʝʤʝ-

ʥʷ, ʚʽʢ ʷʢʠʭ 60 ʪʠʩ. ʨʦʢʽʚ, ʘ ʫ ʉʚʘʟʽʣʝʥʜʽ ï ʢʦʧʘʣʴʥʽ ʛʝʤʘʪʠʪʘ ʚʽʢʦʤ 40 ʪʠʩ. ʨʦʢʽʚ 

[11, ʩ. 427]. ɺ ʋʢʨʘʾʥʽ ʪʘʢʠʭ ʜʘʚʥʽʭ ʢʘʨôʻʨʽʚ ʥʘʨʘʟʽ ʥʝ ʚʠʷʚʣʝʥʦ, ʦʜʥʘʢ ʚʦʥʠ  ʜʫ-

ʞʝ ʧʦʰʠʨʝʥʽ: ʟʘ ʜʘʥʠʤʠ [8, ʩ. 231], ʩʪʘʥʦʤ ʥʘ 01.01.2014 ʨ. ʪʽʣʴʢʠ ʨʦʜʦʚʠʱ ʮʝ-

ʛʝʣʴʥʦ-ʯʝʨʝʧʠʯʥʦʾ ʩʠʨʦʚʠʥʠ ʥʘʨʘʭʦʚʫʚʘʣʦʩʷ 1930. ɺʽʜʧʨʘʮʴʦʚʘʥʽ ʢʘʨôʻʨʠ ʜʦ-

ʟʚʦʣʷʶʪʴ ʧʨʦʩʪʝʞʠʪʠ ʝʚʦʣʶʮʽʶ (ʯʠ ʪʦʯʥʽʰʝ, ʨʝʛʨʝʩ) ʤʦʨʬʦʣʦʛʽʾ, ʚʠʟʥʘʯʠʪʠ 

ʰʚʠʜʢʽʩʪʴ ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʜʝʥʫʜʘʮʽʾ ʯʠ ʘʢʫʤʫʣʷʮʽʾ, ʨʽʚʝʥʴ ʾʭ ʚʧʣʠʚʫ ʥʘ ʨʦʟʚʠʪʦʢ 

ʨʝʣʴʻʬʦʪʚʽʨʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʦʜʥʠʤʠ ʟ ʥʘʡʙʽʣʴʰ ʧʨʝʟʝʥʪʘʙʝʣʴʥʠʭ 

ʧʨʠʢʣʘʜʽʚ ʪʦʛʦ, ʷʢ ʣʶʜʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʟʤʽʥʶʻ ʟʝʤʥʫ ʧʦʚʝʨʭʥʶ. ʆʩʦʙʣʠʚʦ ʚʘʞ-

ʣʠʚʦ ʧʨʦʩʪʝʞʠʪʠ ʟʤʽʥʠ ʤʦʨʬʦʣʦʛʽʾ ʢʘʨôʻʨʽʚ ʥʘ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʧʨʦʩʪʦʨʘʭ, ʦʩʢʽ-

ʣʴʢʠ ʟʘ ʙʨʘʢʦʤ ʚʽʣʴʥʠʭ ʜʽʣʷʥʦʢ ʪʝʧʝʨ ʧʽʜ ʟʘʙʫʜʦʚʫ ʜʦʚʦʜʠʪʴʩʷ ʦʩʚʦʶʚʘʪʠ ʩʘʤʝ 

ʪʘʢʽ ʟʘʢʠʥʫʪʽ ʯʠ ʨʝʢʫʣʴʪʠʚʦʚʘʥʽ ʟʝʤʣʽ. ʇʦʧʨʠ ʮʝ, ʫ ʛʝʦʤʦʨʬʦʣʦʛʽʾ ʢʘʨôʻʨʥʠʤ ʪʝ-

ʭʥʦʬʦʨʤʘʤ ʧʨʠʜʽʣʷʻʪʴʩʷ ʥʝʙʘʛʘʪʦ ʫʚʘʛʠ, ʷʢ ʩʚʽʜʯʘʪʴ ʜʦʩʣʽʜʞʝʥʥʷ [3]. 

ʉʧʦʜʽʚʘʻʤʦʩʷ ʯʘʩʪʢʦʚʦ ʟʘʧʦʚʥʠʪʠ ʮʶ ʧʨʦʛʘʣʠʥʫ ʽ ʚʩʪʘʥʦʚʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʟʤʽʥʠ 

ʤʦʨʬʦʣʦʛʽʾ ʢʘʨôʻʨʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʤʽʩʪʘ ʍʤʝʣʴʥʠʮʴʢʦʛʦ ʟʘ ʦʩʪʘʥʥʽ 150 ʨʦʢʽʚ.  

ʄʝʪʦʜʠ. ɻʦʣʦʚʥʝ ʜʞʝʨʝʣʦ ʽʥʬʦʨʤʘʮʽʾ ï ʮʝ ʚʣʘʩʥʽ ʧʦʣʴʦʚʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

1996-2001 ʽ 2014-2016 ʨʦʢʽʚ (ʦʢʨʽʤ ʤʦʨʬʦʤʝʪʨʠʯʥʦʛʦ ʽ ʤʦʨʬʦʛʨʘʬʽʯʥʦʛʦ ʤʝʪʦ-

ʜʫ, ʧʽʜʯʘʩ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʪʘʢʦʞ ʤʝʪʦʜ ʦʧʠʪʫʚʘʥʥʷ 

ʦʯʝʚʠʜʮʽʚ). ɹʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʬʦʥʜʦʚʽ ʤʘʪʝʨʽʘʣʠ ʟ ʽʥʞʝʥʝʨʥʦʾ ʛʝʦʣʦʛʽʾ ʪʘ ʢʘ-

ʨʪʦʛʨʘʬʽʯʥʽ ʤʘʪʝʨʽʘʣʠ ʍɯʍ-ʍʍ ʩʪ. ɼʣʷ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʢʘʨôʻʨʽʚ ʚʠ-

ʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜʠʢʫ ʇ. ɻʦʨʽʰʥʴʦʛʦ [3], ʧʨʠ ʯʦʤʫ ʦʙʨʘʥʦ ʪʘʢʽ ʢʨʠʪʝʨʽʾ ʧʦʜʽʣʫ, ʷʢ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘ ʝʣʝʤʝʥʪʘʭ ʨʝʣʴʻʬʫ, ʚʠʩʦʪʘ ʫʩʪʫʧʽʚ, ʟʘʤʢʥʫʪʽʩʪʴ. 

ʈʝʟʫʣʴʪʘʪʠ. ɻʝʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ʍʤʝʣʴʥʠʮʴʢʦʛʦ ʧʣʘʪʦ ʪʘ ʡʦʛʦ ʛʝʦʤʦʨʬʦ-

ʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʧʨʠʷʣʠ ʧʦʷʚʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʤʽʩʪʘ ʯʠʩʣʝʥʥʠʭ ʮʝʛʝʣʝʥʴ, ʜʣʷ 

ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʯʝʪʚʝʨʪʠʥʥʽ ʝʦʣʦʚʦ-ʜʝʣʶʚʽʘʣʴʥʽ ʣʝʩʦʧʦʜʽʙʥʽ ʩʫʛʣʠʥʢʠ ʽ 

ʩʫʧʽʩʢʠ, ʪʘ ʪʦʨʬʦʚʠʱ ʥʘ ʟʘʧʣʘʚʘʭ ʇʽʚʜʝʥʥʦʛʦ ɹʫʛʫ ʪʘ ʡʦʛʦ ʧʨʠʪʦʢ ʇʣʦʩʢʦʾ ʽ 

ʉʘʤʮʷ (ʽʥʰʘ ʥʘʟʚʘ ï ʂʫʜʨʷʥʢʘ); ʫ 1960-ʭ ʨʦʢʘʭ ʪʘʢʠʭ ʚʽʜʢʨʠʪʠʭ ʚʠʨʦʙʦʢ ʙʫʣʦ 

ʧʦʥʘʜ ʜʚʘ ʜʝʩʷʪʢʠ, ʧʨʦ ʱʦ ʤʠ ʚʞʝ ʧʠʩʘʣʠ [7]. ɻʝʦʣʦʛʽʯʥʠʡ ʨʦʟʨʽʟ ʣʽʚʦʛʦ ʙʝʨʝʛʘ 

ʨ. ʇʣʦʩʢʦʾ ʥʘ ʩʭʽʜ ʚʽʜ ʦʜʥʦʛʦ ʟ ʥʘʡʙʽʣʴʰʠʭ ʢʘʨôʻʨʽʚ ï ɼʫʙʽʚʩʴʢʦʛʦ ï ʧʦʢʘʟʘʥʠʡ 

ʥʘ ʨʠʩ. 1.  

ʉʪʘʥʦʤ ʥʘ 01.01.2014 ʫ ʤ. ʍʤʝʣʴʥʠʮʴʢʦʤʫ ʥʝʤʘʻ ʞʦʜʥʦʛʦ ʝʢʩʧʣʫʘʪʦʚʘʥʦ-

ʛʦ ʨʦʜʦʚʠʱʘ ʙʫʜʽʚʝʣʴʥʦʾ ʩʠʨʦʚʠʥʠ ʯʠ ʪʦʨʬʫ, ʥʘ ʙʘʣʘʥʩʽ ʧʝʨʝʙʫʚʘʻ ʣʠʰʝ 2 ʨʦ-

ʜʦʚʠʱʘ ʮʝʛʝʣʴʥʦ-ʯʝʨʝʧʠʯʥʦʾ ʩʠʨʦʚʠʥʠ (ɼʫʙʽʚʩʴʢʝ ʽ ɼʫʙʽʚʩʴʢʝ 1), ʷʢʽ ʥʝ ʨʦʟʨʦʙ-
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ʣʷʶʪʴʩʷ [5]. ʎʽ ʢʘʨôʻʨʠ ʧʨʘʮʶʚʘʣʠ ʜʦ ʧʦʯʘʪʢʫ 1990-ʭ ʨʦʢʽʚ, ʨʝʰʪʘ ʙʫʣʘ ʚʽʜʧʨʘ-

ʮʴʦʚʘʥʘ ʨʘʥʽʰʝ. ʈʦʜʦʚʠʱʘ ʪʦʨʬʫ ʝʢʩʧʣʫʘʪʫʚʘʣʠ ʱʝ ʟ 1930-ʭ ʨʦʢʽʚ, ʪʦʤʫ ʟʥʘʯʥʘ 

ʯʘʩʪʠʥʘ ʾʭ (ʇʣʦʩʢʽʚʩʴʢʝ, ʉʘʤʝʮʴʢʝ, ʃʝʟʥʝʚʩʴʢʝ) ʙʫʣʘ ʚʠʨʦʙʣʝʥʘ ʜʦ ʩʝʨʝʜʠʥʠ 

1960-ʭ ʨʦʢʽʚ [10]. ʂʦʣʠʰʥʽ ʪʦʨʬʦʚʠʱʘ ʟʘʪʦʧʣʝʥʽ ʩʪʘʚʢʘʤʠ ʥʘ ʚʩʽʭ ʪʨʴʦʭ ʟʛʘʜʘ-

ʥʠʭ ʨʯ̔ʢʘʭ.  

ʅʘʜʘʣʽ ʤʠ ʨʦʟʛʣʷʜʘʪʠʤʝʤʦ ʛʦʣʦʚʥʦ ʢʘʨôʻʨʠ ʙʫʜʽʚʝʣʴʥʦʾ ʩʠʨʦʚʠʥʠ, ʷʢʽ ʧʦ-

ʢʘʟʘʥʽ ʥʘ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʢʘʨʪʘʭ ʩʝʨ. ʍɯʍ ï ʧʦʯ. ʍʍ ʩʪ., ʱʦʙ ʧʨʦʩʣʽʜʢʫʚʘʪʠ ʟʤʽ-

ʥʠ ʫ ʯʘʩʽ ʧʽʜʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʢʘʨôʻʨʽʚ ʪʘ ʧʽʩʣʷ ʾʾ ʧʨʠʧʠʥʝʥʥʷ (ʨʠʩ. 2). 

 
ʋʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ: 1 ï ʩʚʝʨʜʣʦʚʠʥʘ ʟ ʚʽʜʤʽʪʢʦʶ ʟʘʙʦʶ; 2 ï ʨʽʚʝʥʴ ˇʨʫʥʪʦʚʠʭ ʚʦʜ; 3 ï ʚʘʧʥʷʢʠ (N1s2); 
4 ï ʛʣʠʥʠ (N1s2); 5 ï ʝʦʣʦʚʦ-ʜʝʣʶʚʽʘʣʴʥʽ ʣʝʩʦʧʦʜʽʙʥʽ ʩʫʛʣʠʥʢʠ (ʥʠʞʥʽʡ ʛʦʨʠʟʦʥʪ ï vd Q2, ʚʝʨʭʥʽʡ ï 
vd Q3); 6 ï ʝʦʣʦʚʦ-ʜʝʣʶʚʽʘʣʴʥʽ ʣʝʩʦʧʦʜʽʙʥʽ ʩʫʧʽʩʢʠ (vd Q2-3); 7 ï ʩʫʯʘʩʥʠʡ ˇʨʫʥʪ (Q4).   

ʈʠʩ. 1. ɻʝʦʣʦʛʽʯʥʠʡ ʧʨʦʬʽʣʴ ʚʦʜʦʜʽʣʫ ʇʽʚʜʝʥʥʦʛʦ ɹʫʛʫ ʽ ʉʘʤʮʷ 

(ʧʦʙʫʜʦʚʘʥʠʡ ʟʘ ʜʘʥʠʤʠ ñʍʤʝʣʴʥʠʮʴʢʠʡʙʫʜʨʦʟʚʽʜʫʚʘʥʥʷò) 

 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ ʍɯʍ ʩʪ., ʘ ʦʩʦʙʣʠʚʦ ʧʽʩʣʷ ʧʨʦʢʣʘ-

ʜʘʥʥʷ ʟʘʣʽʟʥʠʮʽ ʫ 1870 ʨ., ʇʨʦʩʢʫʨʽʚ ʧʦʯʠʥʘʻ ʙʫʨʭʣʠʚʦ ʨʦʟʚʠʚʘʪʠʩʷ [9], ʘ ʚʽʜʪʘʢ 

ʧʦʪʨʝʙʫʻ ʩʠʨʦʚʠʥʠ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʧʽʜʧʨʠʻʤʩʪʚ ʽ ʞʠʪʣʘ. ʊʦʤʫ ʥʝ ʜʠʚʥʦ, ʱʦ 

ʚʝʣʠʢʽ ʮʝʛʝʣʴʥʽ ʟôʷʚʣʷʶʪʴʩʷ ʥʘ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʢʘʨʪʘʭ ʣʠʰʝ ʚ ʮʝʡ ʯʘʩ [6]. ɰʭ 

ʚʩʴʦʛʦ 4: ʥʘ ʧʽʚʜʥʽ ɻʨʝʯʘʥ (ʫ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʢʘʨôʻʨ ʨʦʟʪʘʰʦʚʘ-

ʥʠʡ ʥʘ ʣʽʚʦʤʫ ʙʝʨʝʟʽ ʇʣʦʩʢʦʾ, ʢʘʨôʻʨ ˉ1 ʥʘ ʨʠʩ. 3); ʚ ʨʘʡʦʥʽ ʩʫʯʘʩʥʠʭ ʚʫʣʠʮʴ 

ʉʢʦʚʦʨʦʜʠ ʽ ʂʦʨʦʣʝʥʢʘ (ʩʭʠʣʠ ʽ ʜʥʠʱʝ ʙʘʣʢʠ ï ʧʨʘʚʦʾ ʧʨʠʪʦʢʠ ʇʣʦʩʢʦʾ, ˉ2); 

ʥʘʡʜʘʚʥʽʰʠʡ ʢʘʨôʻʨ ʩʫʯʘʩʥʦʛʦ ʮʝʛʝʣʴʥʦʛʦ ʟʘʚʦʜʫ (ʥʠʟʽʚôʷ ʙʘʣʢʠ ï ʣʽʚʦʾ ʧʨʠʪʦʢʠ 

ʉʘʤʮʷ, ˉ3); ʫ ʂʥʠʞʢʽʚʮʷʭ (ʧʨʘʚʠʡ ʩʭʠʣ ʙʘʣʢʠ ï ʧʨʘʚʦʾ ʧʨʠʪʦʢʠ ʉʘʤʮʷ, ˉ4). 
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ʅʘ ʤʝʞʽ ʍɯʍ ʽ ʍʍ ʩʪ. ʜʽʶʯʠʭ ʮʝʛʝʣʝʥʴ, ʘ ʦʪʞʝ, ʽ ʢʘʨôʻʨʽʚ 6 (ʜʠʚ. ʨʠʩ. 2ʙ), 

ʧʨʦʪʝ ʣʠʰʝ ʦʜʠʥ ʟ ʥʠʭ, ʫ ʂʥʠʞʢʽʚʮʷʭ, ʧʨʦʜʦʚʞʫʻ ʽʩʥʫʚʘʪʠ ʟ 1860-ʭ ʨʦʢʽʚ, ʪʦʜʽ 

ʷʢ ʪʨʠ ʽʥʰʽ ʚʞʝ ʥʝ ʥʘʣʝʞʘʪʴ ʜʦ ʚʝʣʠʢʠʭ ʮʝʛʝʣʝʥʴ. ʅʦʚʽ 5 ʢʘʨôʻʨʽʚ ʪʘʢʽ: ɼʫʙʽʚʩʴ-

ʢʠʡ (ʣʽʚʠʡ ʙʝʨʝʛ ʉʘʤʮʷ, ˉ5); ʥʘ ʧʽʚʜʝʥʴ ʚʽʜ ʚʫʣ. ʂʫʧʨʽʥʘ (ʢʦʣʠʩʴ ï ʙʘʣʢʘ, ʘ ʪʝ-

ʧʝʨ ï ʩʭʽʜʥʠʡ ʙʦʨʪ ʟʩʫʚʫ ʥʘ ʣʽʚʦʤʫ ʙʝʨʝʟʽ ʉʘʤʮʷ, ˉ6); ʚʝʨʭ ʚʫʣ. ɹʝʨʝʟʥʝʚʦʾ 

(ʚʝʨʭʽʚôʷ ʙʘʣʢʠ ï ʣʽʚʦʾ ʧʨʠʪʦʢʠ ʉʘʤʮʷ, ˉ7); ʥʦʚʽʰʠʡ ʢʘʨôʻʨ ʩʫʯʘʩʥʦʛʦ ʮʝʛʝʣʴ-

ʥʦʛʦ ʟʘʚʦʜʫ (ʙʘʣʢʘ ʥʘ ʣʽʚʦʤʫ ʙʝʨʝʟʽ ʉʘʤʮʷ, ˉ8); ʤʽʞ ʚʫʣʠʮʷʤʠ ʂʘʤôʷʥʝʮʴʢʦʶ, 

ɯʥʩʪʠʪʫʪʩʴʢʦʶ, ʍʦʪʦʚʠʮʴʢʦʛʦ (ʧʨʘʚʠʡ ʩʭʠʣ ʙʘʣʢʠ ï ʧʨʘʚʦʾ ʧʨʠʪʦʢʠ ʇʣʦʩʢʦʾ, 

ˉ9). ʑʝ ʦʜʥʘ ʮʝʛʝʣʴʥʷ ʚʢʘʟʘʥʘ ʥʘ ʧʣʘʥʽ ʤʽʩʪʘ 1888 ʨʦʢʫ [2], ʦʜʥʘʢ ʣʦʢʘʣʽʟʘʮʽʷ 

ʢʘʨôʻʨʫ ʩʴʦʛʦʜʥʽ ʤʦʞʣʠʚʘ ʣʠʰʝ ʧʨʠʙʣʠʟʥʦ, ʙʦ ʥʘ ʟʛʘʜʘʥʠʭ ʪʦʧʦʢʘʨʪʘʭ ʮʽʻʾ ʮʝ-

ʛʝʣʴʥʽ ʥʝʤʘʻ (ʧʨʘʚʠʡ ʙʝʨʝʛ ʇʣʦʩʢʦʾ, ˉ10). 

  
ʘ)       ʙ) 

ʘ) ʬʨʘʛʤʝʥʪ 3-ʚʝʨʩʪʦʚʦʾ ʢʘʨʪʠ  (ʟʡʦʤʢʘ 1868 ʨ.) [1]; ʙ) ï ʬʨʘʛʤʝʥʪ ʢʘʨʪʠ ɺʘʨʰʘʚʩʴʢʦʛʦ ʚʽʡʩʴʢʦʚʦʛʦ ʽʥ-
ʩʪʠʪʫʪʫ 1:100000 (ʟʡʦʤʢʘ 1890ï1908 ʨʨ.) [12]. ʎʝʛʝʣʴʥʽ ʦʙʚʝʜʝʥʦ. ʇʦʜʚʽʡʥʠʡ ʢʦʥʪʫʨ ʤʘʻ ʮʝʛʝʣʴʥʷ, ʷʢʘ 
ʧʦʟʥʘʯʝʥʘ ʥʘ ʦʙʦʭ ʢʘʨʪʘʭ. 

ʈʠʩ. 2.  ʈʦʟʪʘʰʫʚʘʥʥʷ ʮʝʛʝʣʝʥʴ ʫ ʇʨʦʩʢʫʨʦʚʽ (ʪʝʧʝʨ ï ʍʤʝʣʴʥʠʮʴʢʠʡ) ʫ ʍɯʍ ʩʪ. 

 

ʈʦʟʛʣʷʥʴʤʦ ʜʝʪʘʣʴʥʽʰʝ ʩʫʯʘʩʥʫ ʤʦʨʬʦʣʦʛʽʶ ʮʠʭ ʢʘʨôʻʨʽʚ.  

ˉ1 (ɻʨʝʯʘʥʠ): ʧʝʨʚʽʩʥʠʡ ʢʘʨôʻʨ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʧʽʜ ʚʠʾʤʢʫ ʛʽʣʢʠ ʟʘʣʽʟ-

ʥʠʯʥʦʾ ʢʦʣʽʾ ʫ ʩʝʨʝʜʠʥʽ ʍʍ ʩʪ. ʋ ʪʦʡ ʯʘʩ ʚʽʜʥʦʚʠʣʠ ʽ ʨʦʟʨʦʙʢʫ ʢʘʨôʻʨʘ ʥʘ ʩʭʽʜ 

ʚʽʜ ʧʝʨʚʽʩʥʦʛʦ, ʫʟʜʦʚʞ ʙʦʨʪʘ ʜʦʣʠʥʠ ʇʣʦʩʢʦʾ, ʷʢʫ ʧʨʠʧʠʥʠʣʠ ʜʦ ʧʦʯʘʪʢʫ 1990-ʭ 

ʨʦʢʽʚ. ɼʦ ʮʠʭ ʧʽʨ ʻ ʢʨʫʪʽ ʥʝʟʘʜʝʨʥʦʚʘʥʽ ʩʪʽʥʢʠ ʟ ʚʽʜʩʣʦʥʝʥʥʷʤʠ ʯʝʪʚʝʨʪʠʥʥʠʭ 

ʚʽʜʢʣʘʜʽʚ, ʧʨʦʪʝ ʧʝʨʝʪʚʦʨʝʥʽ ʽ ʯʘʩʪʢʦʚʦ ʚʠʧʦʣʦʞʝʥʽ ʟʩʫʚʥʠʤʠ ʪʘ ʝʨʦʟʽʡʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ. ɼʥʠʱʝ ʥʦʚʽʰʦʾ ʯʘʩʪʠʥʠ ʢʘʨôʻʨʘ ʟʘʡʥʷʪʝ ʛʘʨʘʞʘʤʠ ʽ ʧʦʚʝʨʭʥʷʤʠ ʟʽ 

ʰʪʫʯʥʠʤ ʧʦʢʨʠʪʪʷʤ. 

ˉ2 (ʚʫʣʠʮʽ ʉʢʦʚʦʨʦʜʠ ʽ ʂʦʨʦʣʝʥʢʘ): ʟʛʽʜʥʦ ʢʘʨʪʠ [1], ʮʝʛʝʣʴʥʷ ʨʦʟʪʘʰʦ-

ʚʫʚʘʣʘʩʷ ʥʘ ʙʨʽʚʮʽ ʣʽʚʦʛʦ ʩʭʠʣʫ ʙʘʣʢʠ, ʘ ʦʪʞʝ ʧʝʨʚʽʩʥʦ ʢʘʨôʻʨ ʨʦʟʪʘʰʦʚʫʚʘʚʩʷ 

ʥʘ ʣʽʚʦʤʫ ʙʝʨʝʟʽ, ʘʣʝ ʟ ʯʘʩʦʤ ʨʦʟʰʠʨʠʚʩʷ ʽ ʥʘ ʧʨʘʚʠʡ. ʉʴʦʛʦʜʥʽ ʩʭʠʣʠ ʢʦʣʠʰ-

ʥʴʦʛʦ ʢʘʨôʻʨʘ ʟʦʚʥʽ ʤʘʣʦ ʯʠʤ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʢʨʫʪʠʭ, ʪʝʨʘʩʦʚʘʥʠʭ ʧʽʜ ʟʘʙʫʜʦ-

ʚʫ ʩʭʠʣʽʚ, ʜʝ ʥʝ ʙʫʣʦ ʢʘʨôʻʨʽʚ. ʆʜʥʘʢ ʚʽʜ ʚʫʣ. ɹʘʩʝʡʥʦʾ ʥʘ ʩʭʽʜ, ʚʽʜ ʚʫʣ. ɻʝʨʦʾʚ 
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ʂʨʫʪ ʥʘ ʧʽʚʥʽʯ, ʚʽʜ ʧʨʦʚ. ʈʘʩʢʦʚʦʾ ʥʘ ʟʘʭʽʜ ʯʽʪʢʦ ʚʠʨʘʞʝʥʽ ʫʩʪʫʧʠ, ʷʢʽ ʤʘʶʪʴ 

ʢʨʫʪʽʩʪʴ ʤʽʩʮʷʤʠ ʜʦ 20
ʦ
. ɯʟ ʟʘʭʦʜʫ ʽ ʩʭʦʜʫ ʚʥʠʟ ʜʦ ʚʫʣʠʮʽ ʂʦʨʦʣʝʥʢʘ (ʢʦʣʠʰʥʻ 

ʜʥʠʱʝ ʙʘʣʢʠ ʽ ʢʘʨôʻʨʘ, ʟʘʨʘʟ ʟʘʚʰʠʨʰʢʠ 50-70 ʤ) ʪʘ ʟ ʧʽʚʜʥʷ ʜʦ ʚʫʣ. ɻʨʠʙʦʻʜʦʚʘ 

ʩʭʠʣʠ ʪʝʨʘʩʦʚʘʥʽ, ʧʝʨʝʚʘʞʥʦ ʧʽʜ ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʟʘʙʫʜʦʚʫ, ʟʘ ʚʠʥʷʪʢʦʤ ʧʽʚʥʽʯʥʦ-

ʛʦ ʟʘʭʦʜʫ, ʜʝ ʨʦʟʪʘʰʦʚʘʥʠʡ ʢʦʤʧʣʝʢʩ ʣʽʢʘʨʥʷʥʠʭ ʩʧʦʨʫʜ ʽ ʙʘʛʘʪʦʧʦʚʝʨʭʽʚʢʠ. 

ɿʦʢʨʝʤʘ, ʧʘʨʘʣʝʣʴʥʦ ʜʦ ʚʫʣ. ʂʦʨʦʣʝʥʢʘ ʽ ʧʨʦʚ. ʈʘʩʢʦʚʦʾ ʡʜʝ ʪʨʠ ʪʝʨʘʩʠ ʟʘʚʰʠ-

ʨʰʢʠ 8-10 ʤ, ʫʩʪʫʧʠ ʫʢʨʽʧʣʝʥʽ ʩʪʘʨʠʤʠ ʽ ʩʫʯʘʩʥʠʤʠ ʧʽʜʧʽʨʥʠʤʠ ʩʪʽʥʢʘʤʠ ʟʘ-

ʚʚʠʰʢʠ 2-4 ʤ. ʋ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ ʫʩʪʫʧʠ ʥʠʞʯʽ, ʧʦ 1,5-2,0 ʤ, ʽ ʪʝʨʘʩ ʙʽʣʴʰʝ. 

 
ʋʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ: 1 ï ʣʽʥʽʷ ʛʝʦʣʦʛʽʯʥʦʛʦ ʧʨʦʬʽʣʶ ʟ ʨʠʩ. 1; 2 ï ʥʘʟʚʠ ʤʽʢʨʦʨʘʡʦʥʽʚ; 3 ï ʨʦʟʪʘʰʫʚʘʥʥʷ ʽ 
ʥʦʤʝʨ ʢʘʨôʻʨʘ (ʜʠʚ. ʦʧʠʩ ʫ ʪʝʢʩʪʽ); 4 ï ʩʪʘʚʢʠ; 5 ï ʤʝʞʽ ʤʽʩʪʘ. 

ʈʠʩ. 3.  ʂʘʨôʻʨʠ XIX ʩʪ. ʥʘ ʩʫʯʘʩʥʽʡ ʢʘʨʪʦʩʭʝʤʽ ʤ. ʍʤʝʣʴʥʠʮʴʢʦʛʦ 

 

ˉ3 (ʚʫʣ. ɺʠʩʦʢʘ): ʪʝʨʘʩʦʚʘʥʠʡ, ʧʽʜ ʧʨʦʤʠʩʣʦʚʦʶ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʶ ʟʘ-

ʙʫʜʦʚʦʶ, ʩʠʪʫʘʮʽʷ ʩʭʦʞʘ ʥʘ ˉ2. 

ˉ4 (ʚʫʣ. ʉʪʨʫʤʢʦʚʘ, ʂʥʠʞʢʽʚʮʽ): ʚʠʜʦʙʫʪʦʢ ʪʘʢ ʟʚʘʥʦʾ ʛʣʠʥʠ ʪʫʪ ʨʦʟʧʦ-

ʯʘʚʩʷ ʥʘ ʧʨʘʚʦʤʫ ʙʝʨʝʟʽ ʧʨʘʚʦʾ ʧʨʠʪʦʢʠ ʉʘʤʮʷ ʫ ʩʝʨʝʜʠʥʽ ʍɯʍ ʩʪ. ʽ ʧʦʩʪʫʧʦʚʦ ʫ 

ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ ʍʍ ʩʪ. ʢʘʨôʻʨ ʜʦʩʷʛʥʫʚ ʤʝʥʰʦʾ ʙʘʣʢʠ ʥʘ ʧʨʘʚʦʤʫ ʙʝʨʝʟʽ ʟʛʘʜʘ-

ʥʦʾ ʙʽʣʴʰʦʾ. ʇʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʘ ʯʘʩʪʠʥʘ ʚʽʜʜʘʥʘ ʧʽʜ ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʟʘʙʫʜʦʚʫ ʱʝ ʫ 

ʩʝʨʝʜʠʥʽ ʍʍ ʩʪ. ʊʦʜʽ ʷʢ ʫ ʥʦʚʽʰʽʡ, ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʜʦʙʨʝ ʟʙʝʨʝʛʣʠʩʷ 

ʧʝʨʚʠʥʥʽ ʪʝʨʘʩʠ ʽ ʫʩʪʫʧʠ ʢʘʨôʻʨʘ, ʭʦʯʘ ʡ ʟʘʜʝʨʥʦʚʘʥʽ ʪʨʘʚôʷʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ. 

ʇʽʚʥʽʯʥʠʡ ʢʨʘʡ ʮʽʻʾ ʯʘʩʪʠʥʠ (ʧʦʯʘʪʦʢ ʚʫʣ. ɼʦʚʞʝʥʢʘ) ʟʤʽʥʝʥʠʡ ʟʩʫʚʥʠʤʠ ʪʘ 

ʝʨʦʟʽʡʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʧʨʦʪʝ ʪʨʘʧʣʷʶʪʴʩʷ ʦʢʨʝʤʽ ʬʨʘʛʤʝʥʪʠ ʟ ʚʽʜʩʣʦʥʝʥʥʷʤʠ 

ʯʝʪʚʝʨʪʠʥʥʠʭ ʚʽʜʢʣʘʜʽʚ (ʨʠʩ. 4). ʂʦʣʠʰʥʻ ʜʥʠʱʝ ʤʘʣʦʾ ʙʘʣʢʠ ʟʥʘʯʥʦ ʨʦʟʰʠʨʝʥʝ 

ʽ ʧʦʛʣʠʙʣʝʥʝ. ʅʘ ʚʠʧʦʣʦʞʝʥʠʭ ʜʽʣʷʥʢʘʭ ʙʽʣʷ ʧʝʨʚʽʩʥʦʾ ʧʽʜʦʰʚʠ ʚʽʜʢʦʩʽʚ ï ʩʪʠ-



ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ ʉʫʤɼʇʋ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ  

58 

ʭʽʡʥʽ ʛʦʨʦʜʠ. ʂʨʽʤ ʪʦʛʦ, ʣʶʜʠ ʽ ʜʘʣʽ ʚʠʜʦʙʫʚʘʶʪʴ ʙʫʜʽʚʝʣʴʥʫ ʩʠʨʦʚʠʥʫ ʫ ʥʝʚʝ-

ʣʠʢʠʭ ʦʙʩʷʛʘʭ. 

 
ʈʠʩ. 4. Cʭʽʜʥʘ ʯʘʩʪʠʥʘ ʢʘʨôʻʨʫ ʫ ʂʥʠʞʢʽʚʮʷʭ  (ʬʦʪʦ 2015 ʨʦʢʫ, ʚʝʨʝʩʝʥʴ) 

 

ʋ ʩʪʘʨʽʰʽʡ ʯʘʩʪʠʥʽ ʚʩʝ ʱʝ ʯʽʪʢʦ ʚʠʨʘʞʝʥʠʡ ʫʩʪʫʧ ʢʦʣʠʰʥʴʦʛʦ ʢʘʨôʻʨʘ: 

ʡʦʛʦ ʚʠʩʦʪʘ ʚʽʜ 2,5 ʤ ʥʘ ʟʘʭʦʜʽ ʜʦ 8 ʤ ʥʘ ʩʭʦʜʽ. ʅʠʞʥʷ ʯʘʩʪʠʥʘ ʫʩʪʫʧʫ ʤʽʩʮʷʤʠ 

ʤʘʻ ʜʦ ʪʨʴʦʭ ʥʝʚʠʩʦʢʠʭ ʪʝʨʘʩ ʟ ʧʽʜʧʽʨʥʠʤʠ ʩʪʽʥʢʘʤʠ. ʊʘʤ, ʜʝ ʜʦʨʦʛʘ ʽ ʙʽʣʴʰʽʩʪʴ 

ʥʠʥʽʰʥʴʦʾ ʟʘʙʫʜʦʚʠ, ʟʘ ʩʚʽʜʯʝʥʥʷʤʠ ʤʽʩʮʝʚʠʭ ʤʝʰʢʘʥʮʽʚ, ʙʫʣʠ ʢʦʨʧʫʩʠ ʮʝʛʝʣʴ-

ʥʽ ʽ ʩʫʰʢʠ, ʥʘ ʷʢʽ ʪʝʧʝʨ ʥʽʯʦʛʦ ʥʝ ʚʢʘʟʫʻ. 

ˉ5 (ɼʫʙʦʚʝ, ʚʫʣʠʮʽ ʂʫʧʨʽʥʘ, ʑʝʜʨʽʥʘ, ʎʝʛʝʣʴʥʘ): ʟʘ ʧʦʥʘʜ ʩʪʦʣʽʪʥʶ ʽʩʪʦ-

ʨʽʶ ʝʢʩʧʣʫʘʪʘʮʽʾ ʢʘʨôʻʨʘ ʟʤʽʥʝʥʦ ʜʽʣʷʥʢʫ ʩʭʠʣʫ ʉʘʤʮʷ ʟʘʚʜʦʚʞʢʠ 1,5 ʢʤ, ʪʦʤʫ 

ʟʘ ʜʦʚʞʠʥʦʶ ʮʝ ʥʘʡʙʽʣʴʰʠʡ ʢʘʨôʻʨ ʫ ʤʽʩʪʽ (ʚʢʣʶʯʥʦ ʟ ʢʘʨôʻʨʘʤʠ ʍʍ ʩʪ., ʷʢʽ ʤʠ 

ʪʫʪ ʥʝ ʨʦʟʛʣʷʜʘʻʤʦ). ʅʘʡʜʘʚʥʽʰʘ, ʩʭʽʜʥʘ, ʯʘʩʪʠʥʘ ʢʘʨôʻʨʘ ʜʘʚʥʦ ʨʝʢʫʣʴʪʠʚʦʚʘʥʘ 

ʽ ʪʝʨʘʩʦʚʘʥʘ ʧʽʜ ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʟʘʙʫʜʦʚʫ. ʋ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʱʝ 15 ʨʦʢʽʚ ʪʦʤʫ 

ʙʫʣʦ ʜʚʘ ʥʝʦʩʚʦʻʥʽ ʘʤʬʽʪʝʘʪʨʠ, ʜʥʠʱʝ ʷʢʠʭ ʥʘ ʩʴʦʛʦʜʥʽ ʧʦʚʥʽʩʪʶ ʧʝʨʝʪʚʦʨʝʥʝ: 

ʫ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʧʽʜʩʠʧʘʥʝ ʽ ʪʝʨʘʩʦʚʘʥʝ ʜʣʷ ʛʘʨʘʞʥʦʛʦ ʤʘʩʠʚʫ, ʫ ʩʭʽʜʥʽʡ ï ʧʽʜ 

ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʟʘʙʫʜʦʚʫ.  ʅʘ ʟʘʭʦʜʽ ʤʽʩʮʷʤʠ ʟʘʣʠʰʠʣʠʩʷ ʦʙʨʠʚʠʩʪʽ ʚʽʜʩʣʦʥʝʥʥʷ 

ʟʘʚʚʠʰʢʠ 3-8 ʤ (ʨʠʩ. 5), ʦʩʢʽʣʴʢʠ ʙʫʜʽʚʝʣʴʥʫ ʩʠʨʦʚʠʥʫ ʚʩʝ ʱʝ ʩʪʠʭʽʡʥʦ ʚʠʢʦʨʠ-

ʩʪʦʚʫʶʪʴ, ʜʘʣʽ ʧʣʦʱʘʜʢʘ ʟʘʚʰʠʨʰʢʠ 10-35 ʤ, ʱʝ ʦʜʠʥ ʫʩʪʫʧ ʟʘʚʚʠʰʢʠ ʜʦ 5 ʤ ʽ 

ʜʚʽ ʛʦʣʦʚʥʽ ʪʝʨʘʩʠ ʛʘʨʘʞʥʦʛʦ ʤʘʩʠʚʫ (ʘʙʩʦʣʶʪʥʽ ʚʠʩʦʪʠ 298-301 ʽ 293-295 ʤ). 

ʅʘ ʩʭʦʜʽ ʧʝʨʚʽʩʥʠʡ ʫʩʪʫʧ ʚʠʧʦʣʦʞʝʥʠʡ ʜʦ 35-45
ʦ
 ʽ ʟʘʜʝʨʥʦʚʘʥʠʡ ʪʨʘʚôʷʥʦʶ ʨʦ-

ʩʣʠʥʥʽʩʪʶ. ʋʩʶʜʠ ï ʧʨʦʷʚʠ ʟʩʫʚʥʠʭ ʧʨʦʮʝʩʽʚ, ʥʘ ʥʝʟʘʜʝʨʥʦʚʘʥʠʭ ʜʽʣʷʥʢʘʭ ï ʱʝ 
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ʡ ʝʨʦʟʽʾ. ɺʽʜʩʣʦʥʝʥʥʷ ʫ ʮʴʦʤʫ ʢʘʨôʻʨʽ ʤʘʻ ʥʘʫʢʦʚʫ ʮʽʥʥʽʩʪʴ, ʙʦ ʪʫʪ ʧʨʦʩʣʽʜʢʦ-

ʚʫʶʪʴʩʷ ʛʦʨʠʟʦʥʪʠ ʣʝʩʽʚ, ʚʝʨʭʥʴʦ- ʽ ʩʝʨʝʜʥʴʦʧʣʝʡʩʪʦʮʝʥʦʚʠʭ ʧʦʭʦʚʘʥʠʭ ˇʨʫʥ-

ʪʽʚ.  

 
ʈʠʩ. 5. ɿʘʭʽʜʥʘ ʯʘʩʪʠʥʘ ɼʫʙʽʚʩʴʢʦʛʦ ʢʘʨôʻʨʫ (ʬʦʪʦ 2016 ʨʦʢʫ, ʢʚʽʪʝʥʴ) 

 

ˉ6 (ʢʚʽʪʢʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʥʘ ʚʫʣ. ʂʫʧʨʽʥʘ): ʻ ʚʽʜʩʣʦʥʝʥʥʷ ʟʘʚʜʦʚʞʢʠ 250 

ʤ ʽ ʟʘʚʚʠʰʢʠ 2-5 ʤ, ʦʜʥʘʢ ʥʝ ʤʦʞʥʘ ʦʜʥʦʟʥʘʯʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʮʝ ʚʠʢʣʶʯʥʦ 

ʙʦʨʪ ʢʘʨôʻʨʘ, ʦʩʢʽʣʴʢʠ ʪʫʪ ʽʥʪʝʥʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʟʩʫʚʥʠʭ ʧʨʦʮʝʩʽʚ. 

ˉ7 (ʚʫʣ. ɹʝʨʝʟʥʝʚʘ): ʨʝʢʫʣʴʪʠʚʦʚʘʥʠʡ, ʟʘʙʫʜʦʚʘʥʠʡ, ʦʟʝʣʝʥʝʥʠʡ ʢʘʨôʻʨ, 

ʥʘ ʷʢʠʡ ʚʢʘʟʫʻ ʭʽʙʘ ʘʥʦʤʘʣʴʥʦ ʰʠʨʦʢʝ ʜʣʷ ʪʘʢʦʾ ʤʘʣʦʾ ʙʘʣʢʠ ʜʥʠʱʝ, ʷʢʝ ʪʝʨʘʩʦ-

ʚʘʥʝ. ɺʠʦʢʨʝʤʣʶʶʪʴʩʷ 5 ʪʝʨʘʩ: ʥʘʡʚʠʱʘ ʟʘʡʥʷʪʘ ʰʢʽʣʴʥʠʤʠ ʩʧʦʨʪʠʚʥʠʤʠ ʪʘ 

ʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʩʧʦʨʫʜʘʤʠ, ʥʠʞʯʝ ʡʜʝ ʟʘʘʩʬʘʣʴʪʦʚʘʥʠʡ ʽ ʟʘʙʫʜʦʚʘʥʠʡ ʧʨʦʩʪʽʨ 

ʘʚʪʦʰʢʦʣʠ, ʱʝ ʥʠʞʯʝ ï ʩʪʘʚ (ʨʠʩ. 6), ʥʘʩʪʫʧʥʠʡ ʨʽʚʝʥʴ ï ʟʘʙʫʜʦʚʘ ʟ ʤʘʣʠʤ ʩʪʘʚ-

ʢʦʤ, ʥʘʡʥʠʞʯʠʡ ï ʧôʷʪʠʡ ʨʽʚʝʥʴ  ï ʟʥʦʚʫ ʧʽʜ ʟʘʙʫʜʦʚʦʶ. 

ˉ8 (ʮʝʛʝʣʴʥʠʡ ʟʘʚʦʜ): ʩʪʽʥʢʠ ʢʘʨôʻʨʘ ʨʝʢʫʣʴʪʠʚʫʶʪʴʩʷ ʚʽʜ ʯʘʩʫ ʧʨʠʧʠ-

ʥʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʦʜʦʚʠʱʘ, ʦʢʨʝʤʽ ʚʽʜʩʣʦʥʝʥʥʷ ʱʝ ʟʙʝʨʽʛʘʶʪʴʩʷ. ɼʥʠʱʝ ʽ ʯʘ-

ʩʪʢʦʚʦ ʩʪʽʥʢʠ ʟʘʡʥʷʪʽ ʧʨʦʤʠʩʣʦʚʦʶ ʟʘʙʫʜʦʚʦʶ. 

 ˉ9 (ʚʫʣ. ʂʘʤôʷʥʝʮʴʢʘ, ɯʥʩʪʠʪʫʪʩʴʢʘ): ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʤʘʢʩʠʤʘʣʴʥʽ ʚʠʩʦ-

ʪʠ ʚʽʜʢʦʩʽʚ ʩʝʨʝʜ ʫʩʽʭ ʤʽʩʴʢʠʭ ʢʘʨôʻʨʽʚ, ʚʽʥ ʨʝʢʫʣʴʪʠʚʦʚʘʥʠʡ, ʩʪʽʥʢʠ ʚʠʧʦʣʦʞʝ-

ʥʽ, ʤʽʩʮʷʤʠ ʪʝʨʘʩʦʚʘʥʽ ʧʽʜ ʙʫʜʽʚʣʽ ʦʙʣʘʩʥʦʾ ʽ ʤʽʩʴʢʦʾ ʜʠʪʷʯʦʾ ʣʽʢʘʨʝʥʴ, ʟʘʩʘʜʞʝʥʽ 

ʧʘʨʢʘʤʠ. ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʦʢʨʝʤʽ ʥʝʟʘʜʝʨʥʦʚʘʥʽ ʧʦʚʝʨʭʥʽ ʥʘ ʥʝʚʝʣʠʢʠʭ ʟʩʫʚʘʭ, 

ʘʣʝ ʚʢʨʠʪʽ ˇʨʫʥʪʦʤ. ʉʭʠʣ ʥʘ ʢʽʣʴʢʦʭ ʨʽʚʥʷʭ ʫʢʨʽʧʣʝʥʠʡ ʧʽʜʧʽʨʥʠʤʠ ʩʪʽʥʢʘʤʠ ʽ 

ʩʧʝʮʽʘʣʴʥʦʶ ʧʨʦʪʠʟʩʫʚʥʦʶ ʩʧʦʨʫʜʦʶ ʫ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ ʫ ʚʠʛʣʷʜʽ ʨʷʜʫ ʧʘʣʴ ʟ 

ʧʝʨʝʨʽʟʦʤ 40ʭ40 ʩʤ. ɼʥʠʱʝ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʘʢʪʠʚʥʦ ʟʘʙʫʜʦʚʫʻʪʴʩʷ (ʨʠʩ. 7). 



ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ ʉʫʤɼʇʋ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ  

60 

 
ʈʠʩ. 6. ʉʪʘʚ ʫ ʢʦʣʠʰʥʴʦʤʫ ʢʘʨôʻʨʽ ʧʦ ʚʫʣ. ɹʝʨʝʟʥʝʚʽʡ (ʬʦʪʦ 2015 ʨ., ʚʝʨʝʩʝʥʴ) 

 

ˉ10 (ʩʪʘʨʘ ʯʘʩʪʠʥʘ ʤʽʩʪʘ ʤʽʞ ʚʫʣ. ʂʘʤôʷʥʝʮʴʢʦʶ ʽ ʨ. ʇʣʦʩʢʦʶ): ʻʜʠʥʠʡ 

ʢʘʨôʻʨ, ʪʦʯʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʷʢʦʛʦ ʥʝʚʽʜʦʤʝ, ʦʩʢʽʣʴʢʠ ʥʘ ʧʣʘʥʽ ʤʽʩʪʘ 1888 ʨʦʢʫ 

[2] ʥʝʤʘʻ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʣʴʻʬʫ, ʘ ʣʠʰʝ ʚʢʘʟʽʚʢʘ ʥʘ ʮʝʛʝʣʴʥʠʡ ʟʘ-

ʚʦʜ ʫ ʨʘʡʦʥʽ ʩʫʯʘʩʥʠʭ ʚʫʣ. ɻʘʛʘʨʽʥʘ ʽ ʧʨʦʚ. ɻʚʘʨʜʽʡʩʴʢʦʛʦ, ʘ ʥʘ ʪʦʧʦʛʨʘʬʽʯʥʠʭ 

ʢʘʨʪʘʭ ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ ʍɯʍ ʩʪ. ʥʘʚʽʪʴ ʟʛʘʜʢʠ ʧʨʦ ʟʘʚʦʜ ʥʝʤʘʻ [1, 12].  

 

   
ʈʠʩ. 7. ɿʘʙʫʜʦʚʘ ʜʥʠʱʘ  ʢʘʨôʻʨʫ ʧʦ ʚʫʣ. ɯʥʩʪʠʪʫʪʩʴʢʽʡ (ʪʨʘʚʝʥʴ 2015 ʨʦʢʫ) 
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ʎʝʡ ʩʭʠʣ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ ʇʣʦʩʢʦʾ ʪʝʨʘʩʦʚʘʥʠʡ ʧʽʜ ʧʨʦʤʠʩʣʦʚʫ ʪʘ ʞʠʪʣʦʚʫ 

ʟʘʙʫʜʦʚʫ, ʻ ʯʠʩʣʝʥʥʽ ʪʝʨʘʩʠ ʽ ʫʩʪʫʧʠ (ʢʨʫʪʽʩʪʴ ʤʽʩʮʷʤʠ 30
ʦ
, ʚʠʩʦʪʘ 1,5-8 ʤ). 

ʐʚʠʜʰʝ ʟʘ ʚʩʝ, ʩʘʤʝ ʪʫʪ ʟʥʘʭʦʜʠʣʠʩʷ ʥʘʡʜʘʚʥʽʰʽ ʢʘʨôʻʨʠ ʱʝ ʟ ʯʘʩʽʚ ʟʘʩʥʫʚʘʥʥʷ 

ʤʽʩʪʘ, ʦʩʢʽʣʴʢʠ ʨʝʰʪʘ ʦʧʠʩʘʥʠʭ ʢʘʨôʻʨʽʚ ʟʥʘʭʦʜʠʣʠʩʷ ʥʘ ʟʥʘʯʥʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ ʽʩ-

ʪʦʨʠʯʥʦʛʦ ʮʝʥʪʨʫ. 

ʆʙʛʦʚʦʨʝʥʥʷ ʽ ʚʠʩʥʦʚʢʠ. ʋ ʤʝʞʘʭ ʤʽʩʪʘ ʍʤʝʣʴʥʠʮʴʢʦʛʦ 7 ʟ 10 ʢʘʨôʻʨʽʚ, 

ʷʢʽ ʨʦʟʨʦʙʣʷʣʠʩʷ ʯʠ ʧʦʯʘʣʠ ʨʦʟʨʦʙʣʷʪʠʩʷ ʫ ʍɯʍ ʩʪ., ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʤʝʞʠʨʽʯʯʽ 

ʜʚʦʭ ʧʨʘʚʠʭ ʧʨʠʪʦʢ ʇʽʚʜʝʥʥʦʛʦ ɹʫʛʫ ï ʇʣʦʩʢʦʾ ʽ ʉʘʤʮʷ, ʧʦ ʦʜʥʦʤʫ ï ʥʘ ʧʨʘʚʦ-

ʤʫ ʙʝʨʝʟʽ ʉʘʤʮʷ, ʥʘ ʣʽʚʦʤʫ ʽ ʧʨʘʚʦʤʫ ʙʝʨʝʛʘʭ ʇʣʦʩʢʦʾ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʦʩʦʙʣʠ-

ʚʦʩʪʷʤʠ ʛʝʦʤʦʨʬʦʣʦʛʽʾ ʽ ʛʝʦʣʦʛʽʾ: ʉʘʤʝʮʴ ʽ ʇʣʦʩʢʘ ʤʘʶʪʴ ʯʠʩʣʝʥʥʽ ʧʨʠʪʦʢʠ-

ʙʘʣʢʠ ʟ ʢʨʫʪʠʤʠ ʩʭʠʣʘʤʠ, ʪʘʢʽ ʞ ʫʤʦʚʠ ʤʘʻ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʣʽʚʦʛʦ ʙʝʨʝʛʘ ʉʘʤ-

ʮʷ, ʪʦʤʫ ʜʦʩʪʫʧ ʜʦ ʧʨʦʜʫʢʪʠʚʥʦʾ ʪʦʚʱʽ ʣʝʛʢʠʡ. ʇʦʪʫʞʥʽʩʪʴ ʝʦʣʦʚʦ-

ʜʝʣʶʚʽʘʣʴʥʠʭ ʯʝʪʚʝʨʪʠʥʥʠʭ ʣʝʩʦʧʦʜʽʙʥʠʭ ʩʫʛʣʠʥʢʽʚ ʽ ʩʫʧʽʩʢʽʚ, ʷʢʽ ʩʣʫʛʫʶʪʴ ʮʝ-

ʛʝʣʴʥʦ-ʯʝʨʝʧʠʯʥʦʶ ʩʠʨʦʚʠʥʦʶ, ʜʦʩʷʛʘʻ ʪʫʪ 10-20 ʤ (ʜʠʚ. ʨʠʩ. 1). ʊʘʢʝ ʧʦʻʜʥʘʥ-

ʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʝʣʴʻʬʫ ʽ ʚʽʜʢʣʘʜʽʚ ʚʽʜʩʫʪʥʻ ʚ ʽʥʰʠʭ ʯʘʩʪʠʥʘʭ ʤʽʩʪʘ. 

ʑʦʜʦ ʧʨʠʫʨʦʯʝʥʦʩʪʽ ʜʦ ʝʣʝʤʝʥʪʽʚ ʨʝʣʴʻʬʫ, ʪʦ ʍʤʝʣʴʥʠʮʴʢʽ ʢʘʨôʻʨʠ ʥʘ-

ʣʝʞʘʪʴ ʜʦ ʜʚʦʭ ʪʠʧʽʚ: 6 ʜʦ ʩʭʠʣʦʚʠʭ (ˉˉ 1, 3, 5, 6, 9) ʽ 4 ï ʜʦ ʢʦʤʧʣʝʢʩʥʠʭ 

(ʩʭʠʣʦʚʦ-ʜʦʣʠʥʥʠʭ, ˉˉ 2, 4, 7, 8). 

ɿʘʤʢʥʫʪʽʩʪʴ ʢʦʥʪʫʨʽʚ ʥʝʤʦʞʣʠʚʦ ʚʠʟʥʘʯʠʪʠ ʜʣʷ 4 ʢʘʨôʻʨʽʚ (ˉˉ2, 3, 6, 

10) ʯʝʨʝʟ ʙʨʘʢ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʠʭ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ ʥʘ ʯʘʩ ʾʭʥʴʦʾ ʨʦʟʨʦʙʢʠ 

ʫ ʍɯʍ ʩʪ. ɿ ʰʝʩʪʠ, ʱʦ ʟʘʣʠʰʠʣʠʩʷ, 5 ʢʘʨôʻʨʽʚ ʥʘʣʝʞʘʣʠ ʜʦ ʥʘʧʽʚʟʘʤʥʫʪʠʭ (ˉˉ 

1, 5, 7-9), ˉ4  ʫ ʜʘʚʥʽʰʽʡ ʯʘʩʪʠʥʽ ʙʫʚ ʥʝʟʘʤʢʥʫʪʠʤ, ʫ ʥʦʚʽʰʽʡ ï ʥʘʧʽʚʟʘʤʥʫʪʠʤ. 

ɿʘ ʜʘʥʠʤʠ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʢʘʨʪ ʍʍ ʩʪ., ʤʘʢʩʠʤʘʣʴʥʫ ʛʣʠʙʠʥʫ ʤʘʚ ʢʘʨôʻʨ 

ˉ9 ï 17,1 ʤ ʫ ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ, 15,2 ʤ ï ʫ ʧʽʚʜʝʥʥʽʡ. ʋ ʪʦʡ ʩʘʤʠʡ ʯʘʩ ʤʘʢʩʠʤʘ-

ʣʴʥʘ ʚʠʩʦʪʘ ʙʦʨʪʽʚ ʢʘʨôʻʨʽʚ ˉ7 ʽ ˉ8 ʩʪʘʥʦʚʠʣʘ 11,5 ʤ, ʘ ʚ ʨʝʰʪʠ ʥʝ ʧʝʨʝʚʠʱʫ-

ʚʘʣʘ 7,5 ʤ. ʊʦʤʫ ʟʘ ʪʘʢʠʤ ʧʦʢʘʟʥʠʢʦʤ, ʷʢ ʚʠʩʦʪʘ ʫʩʪʫʧʽʚ 3 ʢʘʨôʻʨʠ ʥʘʣʝʞʘʪʴ ʜʦ 

ʩʝʨʝʜʥʽʭ, 3 ï ʜʦ ʥʠʟʴʢʠʭ (ʤʝʥʰʝ 10 ʤ). ʉʪʘʥʦʤ ʥʘ 2016 ʨ. ʥʘʡʚʠʱʽ ʫʩʪʫʧʠ (ʢʦ-

ʣʠʰʥʽ ʙʦʨʪʠ) ʤʘʚ ʢʘʨôʻʨ ˉ8, ʪʦʜʽ ʷʢ ʚ ʽʥʰʠʭ ʫʩʪʫʧʠ ʚʠʧʦʣʦʞʝʥʽ, ʪʝʨʘʩʦʚʘʥʽ ʘʙʦ 

ʟʤʝʥʰʝʥʽ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʩʠʧʘʥʥʷ ʜʥʠʱʘ (ʥʘʧʨʠʢʣʘʜ, ʧʽʜ ʛʘʨʘʞʥʽ ʤʘʩʠʚʠ, ʷʢ ʫ 

ʢʘʨôʻʨ ̔ˉ 5). ɿʘʟʥʘʯʠʤʦ, ʱʦ ʜʣʷ 4 ʢʘʨôʻʨʽʚ (ˉˉ 2, 3, 6, 10) ʚʠʟʥʘʯʠʪʠ ʚʠʩʦʪʠ 

ʫʩʪʫʧʽʚ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʯʠ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʥʝʾ ʥʝʤʦʞʣʠʚʦ ʟʘ ʙʨʘʢʦʤ ʪʦʯʥʠʭ 

ʜʘʥʠʭ ʟ ʍɯʍ ʩʪ.  

ʆʜʥʘʢ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʠʩʦʪʠ ʫʩʪʫʧʽʚ, ʫ 5 ʢʘʨôʻʨʘʭ (ˉˉ 1, 4-6, 8) ʜʦ ʮʠʭ 

ʧʽʨ ʻ ʜʽʣʷʥʢʠ ʟ ʚʝʨʪʠʢʘʣʴʥʠʤʠ ʚʽʜʩʣʦʥʝʥʥʷʤʠ ʯʝʪʚʝʨʪʠʥʥʠʭ ʣʝʩʦʧʦʜʽʙʥʠʭ ʚʽʜʢ-

ʣʘʜʽʚ. ʊʝʨʘʩʦʚʘʥʽ ʽ ʟʘʙʫʜʦʚʘʥʽ ʥʘ ʩʴʦʛʦʜʥʽ ʫʩʪʫʧʠ 8 ʢʘʨôʻʨʽʚ: ʫ ʜʚʦʭ ʟ ʥʠʭ ʧʦʚʥʽ-

ʩʪʶ ʽʥʜʠʚʽʜʫʘʣʴʥʘ ʟʘʙʫʜʦʚʘ (ˉ3 ʽ ˉ7), ʫ ʜʚʦʭ (ˉ2 ʽ ˉ10) ï ʽʥʜʠʚʽʜʫʘʣʴʥʘ ʽ ʙʘ-

ʛʘʪʦʧʦʚʝʨʭʦʚʘ, ʪʨʠ ï ʯʘʩʪʢʦʚʦ ʧʽʜ ʽʥʜʠʚʽʜʫʘʣʴʥʦʶ, ʯʘʩʪʢʦʚʦ ʧʽʜ ʧʨʦʤʠʩʣʦʚʦʶ 
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ʟʘʙʫʜʦʚʦʶ, ʯʘʩʪʢʦʚʦ ʱʝ ʥʝ ʨʝʢʫʣʴʪʠʚʦʚʘʥʽ (ˉˉ 4, 5 ʽ 8), ʱʝ ʫ ʦʜʥʦʤʫ (ˉ9) ʟʘ-

ʙʫʜʦʚʘ ʯʝʨʛʫʻʪʴʩʷ ʟ ʧʘʨʢʘʤʠ.  

ʊʘʤ, ʜʝ ʫʩʪʫʧʠ ʥʝ ʨʝʢʫʣʴʪʠʚʫʶʪʴʩʷ, ʜʦ ʩʧʨʘʚʠ ʚʠʧʦʣʦʞʫʚʘʥʥʷ ʙʝʨʫʪʴʩʷ  

ʟʩʫʚʠ ʪʘ ʝʨʦʟʽʷ, ʦʩʦʙʣʠʚʦ, ʷʢʱʦ ʣʶʜʠ ʚʩʝ ʞ ʜʦʣʫʯʘʶʪʴʩʷ, ʧʝʨʝʪʚʦʨʶʶʯʠ ʪʝʨʠ-

ʪʦʨʽʶ ʢʘʨôʻʨʽʚ ʥʘ ʛʦʨʦʜʠ. ʇʨʠʢʣʘʜʦʤ ʮʴʦʛʦ ʩʣʫʛʫʻ ʥʦʚʽʰʘ ʯʘʩʪʠʥʘ ʢʘʨôʻʨʫ ˉ4 ʫ 

ʂʥʠʞʢʽʚʮʷʭ (ʜʠʚ. ʨʠʩ. 4): ʛʦʨʦʜʠ ʩʧʨʦʚʦʢʫʚʘʣʠ ʥʦʚʽ ʟʩʫʚʠ ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʫʩʪʫʧʽ 

ʥʦʚʽʰʦʾ ʯʘʩʪʠʥʠ, ʪʦʜʽ ʷʢ ʥʘ ʧʽʚʜʝʥʥʦʤʫ ʜʠʢʘ ʪʨʘʚôʷʥʘ ʨʦʩʣʠʥʥʽʩʪʴ ʟʘʢʦʥʩʝʨʚʫ-

ʚʘʣʘ ʘʥʪʨʦʧʦʛʝʥʥʽ ʧʣʦʱʘʜʢʠ ʡ ʫʩʪʫʧʠ. 

ɺ ʦʜʥʦʤʫ ʢʘʨôʻʨʽ ʜʥʠʱʝ ʤʘʻ ʩʪʘʚʢʠ, ʫ ʨʝʰʪʠ ʜʥʠʱʘ ʟʘʡʥʷʪʽ ʪʽʣʴʢʠ ʰʪʫʯ-

ʥʠʤʠ ʧʦʚʝʨʭʥʷʤʠ ʽ ʟʘʙʫʜʦʚʦʶ. 

 ʊʘʢʠʤ ʯʠʥʦʤ, ʭʦʯʘ ʢʘʨôʻʨʠ ʽ ʚʠʢʣʠʢʘʶʪʴ ʜʦʢʦʨʽʥʥʽ ʥʝʟʚʦʨʦʪʥʽ ʟʤʽʥʠ ʧʝʨ-

ʚʠʥʥʠʭ ʬʦʨʤ ʨʝʣʴʻʬʫ, ʥʘ ʪʝʨʠʪʦʨʽʾ ʤʽʩʪ, ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʝ ʧʝʨʝʪʚʦ-

ʨʝʥʥʷ ʫʩʽʭ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʣʘʥʜʰʘʬʪʫ, ʟ ʯʘʩʦʤ ʥʘʚʽʪʴ ʚʦʥʠ ï ʢʘʨôʻʨʠ ï 

ʥʘʩʪʽʣʴʢʠ ʟʤʽʥʶʶʪʴ ʤʦʨʬʦʣʦʛʽʶ, ʱʦ ʤʘʣʦ ʯʠʤ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʽʥʰʠʭ ʜʽʣʷ-

ʥʦʢ, ʦʩʚʦʻʥʠʭ ʧʽʜ ʙʫʜʽʚʥʠʮʪʚʦ. ɯ ʪʽʣʴʢʠ ʢʦʣʠ ʫʩʪʫʧʠ ʢʘʨôʻʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʷʢ ʝʣʝʤʝʥʪʠ ʦʛʦʨʦʞ (ʢʘʨôʻʨʠ ˉ1, 5, 6, 8), ʘʙʦ ʚʽʜʥʦʩʷʪʴ ʜʦ ʥʝʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ 

ʟʝʤʝʣʴ (ʯʘʩʪʠʥʘ ˉ4), ʚʦʥʠ ʯʘʩʪʢʦʚʦ ʟʙʝʨʽʛʘʶʪʴʩʷ. ʇʨʦʪʝ ʟʘ ʫʤʦʚ ʚʽʜʩʫʪʥʦʩʪʽ 

ʬʽʪʦʤʝʣʽʦʨʘʮʽʾ ʩʭʠʣʦʚʽ ʧʨʦʮʝʩʠ ʟʘ 18 ʨʦʢʽʚ ʚʠʧʦʣʦʞʠʣʠ ʧʨʷʤʦʚʠʩʥʽ ʫʩʪʫʧʠ 

ʚʜʚʽʯʽ (ʥʘʧʨʠʢʣʘʜ, ʥʘ ʯʘʩʪʠʥʽ ʩʪʽʥʦʢ ʢʘʨôʻʨʽʚ ˉ 4, 5 ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʧʦʩʪʝʨʝ-

ʞʝʥʴ 1998, 2001 ʽ 2015-16 ʨʦʢʽʚ). ʎʝ ʧʦʚʽʣʴʥʽʰʝ, ʥʽʞ ʟʘʧʦʚʥʝʥʥʷ ʢʘʨôʻʨʫ ʧʣʦ-

ʱʝʶ 6 ʛʘ ʽ ʫʩʪʫʧʦʤ 9 ʤ ʦʧʣʠʚʠʥʘʤʠ ʟʘ ʜʚʘ ʨʦʢʠ [4, ʩ. 69], ʪʘ ʚʩʝ ʞ ʟʤʽʥʠ ʩʫʪʪʻʚʽ. 

ʅʘʡʛʽʨʰʠʤ ʥʘʩʣʽʜʢʦʤ ʚʽʜʩʫʪʥʦʩʪʽ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʤʘʨʢʝʨʽʚ ʢʘʨôʻʨʽʚ ʻ ʪʝ, 

ʱʦ ʚʦʥʘ ʟʤʫʰʫʻ ʽʛʥʦʨʫʚʘʪʠ ʛʣʠʙʠʥʥʽ ʥʘʩʣʽʜʢʠ ʚʽʜʢʨʠʪʦʛʦ ʚʠʜʦʙʫʪʢʫ ʙʫʜʽʚʝʣʴ-

ʥʦʾ ʩʠʨʦʚʠʥʠ, ʘ ʩʘʤʝ ʟʤʽʥʫ ʥʘʧʨʫʛ ʚ ʤʘʩʠʚʽ ʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ï ʟʨʦʩʪʘʥʥʷ ʟʩʫʚʦʥʝʙʝ-

ʟʧʝʯʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ. ʆʜʥʘʢ ʧʨʘʚʠʣʴʥʽʩʪʴ ʩʘʤʝ ʮʠʭ ʚʠʩʥʦʚʢʽʚ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʤ. 

ʍʤʝʣʴʥʠʮʴʢʦʛʦ ʧʦʪʨʝʙʫʻ ʜʝʪʘʣʴʥʽʰʦʛʦ ʚʠʚʯʝʥʥʷ.  
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Summary 

O.V. Koltun. Contemporary Morphology of the Khmelnytskyi Cityôs Nine-

teenth Century Quarries.  

In present Khmelnytskyi city are remains of 10 quarries originating in nineteenth century. 

The loam and sandy loam were extracted for brick and tile materials in the 1860-1980's.  The tem-

poral changes of quarrieôs morphology are considered in the article. Results base on field observa-

tions, XIX-XX
th
 centuries maps and geotechnical engineering data analysis. By the terrain place, 6 

quarries belong to the slope type, 4 ï to the complex type (slope-valley). There are the slopes of two 

right tributaries of the Southern Bug river, rivers Ploska and Samets. By the types of circuits, the 

half-closed type dominates. The height is unknown for 4 the oldest quarries. The rest 6 belongs to 

low type (less than 10 m, 3 quarries) and to medium high (10ï50 m, the most is 17,1 m, 3 quarries). 

The 5 quarries fix vertical outcrops of quaternary loess deposits. They belong to those parts of 

quarries that have been mined in the second half of the twentieth century. Today slopes of 8 quar-

ries are completely or partly terraced and built-up. The one former quarry has ponds on the ter-

raced bottom. The landslides and erosion make less steep the parts of quarries that have not yet 

recultivated. 

Keywords: loess quarry, artificial terrain, terrain morphology, Khmelnytskyi city. 
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ɺ.ɺ. ɺʝʨʪʝʣʴ 

 

ʇʆʊɽʅʎɯʁʅɯ ɻɽʆʃʆɻɯʏʅɯ ɿɸʇʆɺɯɼʅɯ ʆɹôɭʂʊʀ ʇʈʀʈʆɼʅʆ-

ɿɸʇʆɺɯɼʅʆɻʆ ʌʆʅɼʋ ʉʋʄʉʔʂʆɰ ʆɹʃɸʉʊɯ 

 

ɿ ʤʝʪʦʶ ʟʙʽʣʴʰʝʥʥʷ ʦʙôʻʢʪʽʚ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʘʚʪʦʨʦʤ 

ʙʫʣʠ ʟʽʙʨʘʥʽ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ ʥʘʫʢʦʚʠʤ ʦʙˇʨʫʥʪʫʚʘʥʥʷʤ ʥʦʚʦʩʪʚʦʨʝʥʠʭ ʛʝ-

ʦʣʦʛʽʯʥʠʭ ʟʘʧʦʚʽʜʥʠʭ ʪʝʨʠʪʦʨʽʡ. ɹʫʚ ʚʠʟʥʘʯʝʥʠʡ ʧʝʨʝʣʽʢ ʛʝʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʉʫʤʩʴʢʦʾ ʦʙʣʘ-

ʩʪʽ, ʷʢʠʤ ʤʦʞʣʠʚʦ ʧʨʠʩʚʦʾʪʠ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʡ ʩʪʘʪʫʩ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʪʝ-

ʨʠʪʦʨʽʾ ʦʙʣʘʩʪʽ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʨʷʜ ʧʦʪʝʥʮʽʡʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʜʣʷ ʟʘʧʦʚʽʜʘʥʥʷ. ʉʝʨʝʜ 

ʥʠʭ ʚʽʜʩʣʦʥʝʥʥʷ ʢʨʝʡʜʠ ʚ ʥʝʜʽʶʯʦʤʫ ʢʘʨôʻʨʽ ʙʽʣʷ ʩ. ɹʘʨʠʣʽʚʢʘ ʂʨʘʩʥʦʧʽʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ 

(ʦʙôʻʢʪ ˉ 1), ʚʽʜʩʣʦʥʝʥʥʷ ʢʨʝʡʜʠ ʚ ʥʝʜʽʶʯʦʤʫ ʢʘʨôʻʨʽ ʩ. ɿʘʨʫʮʴʢʝ ɻʣʫʭʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ 

(ʦʙôʻʢʪ ˉ 2), ʪʘ ʩʪʘʨʽ ʚʽʜʚʘʣʠ ʽ ʩʪʽʥʢʠ ʢʘʨôʻʨʫ ʧʦ ʚʠʜʦʙʫʪʢʫ ʧʽʩʢʦʚʠʢʫ ʚ ʩ. ɹʘʥʠʯʽ ɻʣʫʭʽʚʩʴ-

ʢʦʛʦ ʨʘʡʦʥʫ (ʦʙôʻʢʪ ˉ 3). ɯʥʬʦʨʤʘʮʽʷ, ʷʢʫ ʤʠ ʦʪʨʠʤʘʣʠ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʜʘʥʠʭ ʚʽʜʩʣʦʥʝʥʴ, 

ʫʚʽʡʰʣʘ ʜʦ ʦʬʽʮʽʡʥʦʾ ʟʘʷʚʢʦʶ ʥʘ ʚʢʣʶʯʝʥʥʷ ʮʠʭ ʦʙôʻʢʪʽʚ ʜʦ ʩʢʣʘʜʫ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦ-

ʥʜʫ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʄʘʪʝʨʽʘʣʠ, ʷʢʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ, ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ɼʝʧʘʨʪʘ-
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ʤʝʥʪʦʤ ʝʢʦʣʦʛʽʾ, ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʉʫʤʩʴʢʦʾ ʆɼɸ ʜʣʷ 

ʥʘʫʢʦʚʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʥʦʚʦʩʪʚʦʨʝʥʠʭ ʧʘʤôʷʪʦʢ ʧʨʠʨʦʜʠ. 

ɺʨʘʭʦʚʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʧʦʥʫʻʤʦ ʛʝʦʣʦʛʽʯʥʦʤʫ ʦʙôʻʢʪʫ ˉ 1 ʥʘʜʘʪʠ 

ʩʪʘʪʫʩ ʧʘʤôʷʪʢʠ ʧʨʠʨʦʜʠ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ: ʧʨʦʝʢʪʦʚʘʥʘ ʛʝʦʣʦʛʽʯʥʘ ʧʘʤôʷʪʢʘ ʥʘʣʝʞʠʪʴ 

ʜʦ ʪʠʧʫ ʧʘʣʝʦʥʪʦʣʦʛʽʯʥʦʛʦ (ʧʘʣʝʦʝʢʦʣʦʛʽʯʥʦʛʦ), ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʦʛʦ. ʆʙôʻʢʪʫ ˉ 2 ʩʣʽʜ ʥʘʜʘ-

ʪʠ ʩʪʘʪʫʩ ʧʘʤôʷʪʢʠ ʧʨʠʨʦʜʠ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ: ʧʨʦʝʢʪʦʚʘʥʘ ʛʝʦʣʦʛʽʯʥʘ ʧʘʤôʷʪʢʘ ʥʘʣʝ-

ʞʠʪʴ ʜʦ ʪʠʧʫ ʛʝʦʝʢʦʣʦʛʽʯʥʦʛʦ (ʪʝʭʥʦʛʝʥʥʦʛʦ), ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʦʛʦ. ɺʨʘʭʦʚʫʶʯʠ ʥʘʫʢʦʚʫ ʮʽʥ-

ʥʽʩʪʴ ʦʙôʻʢʪʘ ˉ 3, ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʥʘʜʘʥʥʷ ʾʡ ʩʪʘʪʫʩʫ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʾ; ʧʨʦʝʢʪʦʚʘʥʽ 

ʛʝʦʣʦʛʽʯʥʽ ʧʘʤôʷʪʢʠ ʧʨʠʨʦʜʠ ʥʘʣʝʞʠʪʴ ʜʦ ʛʝʦʝʢʦʣʦʛʽʯʥʦʛʦ (ʪʝʭʥʦʛʝʥʥʦʛʦ), ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʦ-

ʛʦ, ʧʝʪʨʦʣʦʛʽʯʥʦʛʦ ʪʠʧʽʚ. ɺʩʽ ʮʽ ʛʝʦʣʦʛʽʯʥʽ ʦʙôʻʢʪʠ ʤʘʶʪʴ ʧʝʨʩʧʝʢʪʠʚʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʥʘʫ-

ʢʦʚʦ-ʧʨʦʩʚʽʪʥʠʮʴʢʽʡ ʨʦʙʦʪʽ, ʷʢ ʧʦʣʽʛʦʥʠ ʛʝʦʣʦʛʽʯʥʠʭ ʽ ʧʘʣʝʦʥʪʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʜʣʷ ʝʢʩ-

ʢʫʨʩʽʡ ʟ ʫʯʥʷʤʠ ʪʘ ʩʪʫʜʝʥʪʘʤʠ ʧʨʠʨʦʜʥʠʯʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʛʝʦʣʦʛʽʯʥʘ ʧʘʤôʷʪʢʘ ʧʨʠʨʦʜʠ, ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʠʡ ʬʦʥʜ, ʉʫʤʩʴʢʘ ʦʙ-

ʣʘʩʪʴ. 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʋ ʩʫʯʘʩʥʠʡ ʽʩʪʦʨʠʯʥʠʡ ʧʝʨʽʦʜ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠ-

ʟʫʻʪʴʩʷ ʩʪʨʽʤʢʠʤ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʤ ʧʨʦʛʨʝʩʦʤ, ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ 

ʦʭʦʨʦʥʘ ʧʨʠʨʦʜʠ ʥʘʰʦʾ ʧʣʘʥʝʪʠ ʩʪʘʣʠ ʽʩʪʦʨʠʯʥʦʶ ʥʝʦʙʭʽʜʥʽʩʪʶ. ɿ ʤʝʪʦʶ ʟʙʽ-

ʣʴʰʝʥʥʷ ʦʙôʻʢʪʽʚ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʙʫʣʠ ʟʽʙʨʘʥʽ 

ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ ʥʘʫʢʦʚʠʤ ʦʙˇʨʫʥʪʫʚʘʥʥʷʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʟʘʧʦ-

ʚʽʜʥʠʭ ʪʝʨʠʪʦʨʽʡ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝʣʽʢʫ ʥʦʚʠʭ ʛʝʦʣʦʛʽʯʥʠʭ 

ʦʙôʻʢʪʽʚ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʷʢʠʤ ʤʦʞʣʠʚʦ ʧʨʠʩʚʦʾʪʠ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʡ ʩʪʘʪʫʩ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʦʙʣʘʩʪʽ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʨʷʜ ʧʦʪʝʥʮʽʡʥʠʭ 

ʛʝʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʜʣʷ ʟʘʧʦʚʽʜʘʥʥʷ. ɿ ʪʝʭʥʽʯʥʠʭ ʧʨʠʯʠʥ ʤʠ ʥʝ ʤʦʞʝʤʦ ʨʦʟʛ-

ʣʷʥʫʪʠ ʚʝʩʴ ʧʝʨʝʣʽʢ ʧʘʤôʷʪʦʢ, ʪʦʤʫ ʨʦʟʛʣʷʥʝʤʦ ʪʽʣʴʢʠ ʜʝʢʽʣʴʢʘ ʟ ʥʠʭ. ʉʝʨʝʜ ʥʠʭ 

ʚʽʜʩʣʦʥʝʥʥʷ ʢʨʝʡʜʠ ʚ ʥʝʜʽʶʯʦʤʫ ʢʘʨôʻʨʽ ʙʽʣʷ ʩ. ɹʘʨʠʣʽʚʢʘ ʂʨʘʩʥʦʧʽʣʴʩʴʢʦʛʦ ʨʘ-

ʡʦʥʫ (ʦʙôʻʢʪ ˉ 1), ʚʽʜʩʣʦʥʝʥʥʷ ʢʨʝʡʜʠ ʚ ʥʝʜʽʶʯʦʤʫ ʢʘʨôʻʨʽ ʩ. ɿʘʨʫʮʴʢʝ ɻʣʫʭʽʚ-

ʩʴʢʦʛʦ ʨʘʡʦʥʫ (ʦʙôʻʢʪ ˉ 2), ʪʘ ʩʪʘʨʽ ʚʽʜʚʘʣʠ ʽ ʩʪʽʥʢʠ ʢʘʨôʻʨʫ ʟ ʚʠʜʦʙʫʪʢʫ ʧʽʩʢʦ-

ʚʠʢʫ ʚ ʩ. ɹʘʥʠʯʽ ɻʣʫʭʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ (ʦʙôʻʢʪ ˉ 3). 

ɯʥʬʦʨʤʘʮʽʶ, ʷʢʫ ʤʠ ʧʦʜʘʻʤʦ, ʩʣʽʜ ʚʚʘʞʘʪʠ ʦʬʽʮʽʡʥʦʶ ʟʘʷʚʢʦʶ ʥʘ ʚʢʣʶ-

ʯʝʥʥʷ ʮʠʭ ʦʙôʻʢʪʽʚ ʜʦ ʩʢʣʘʜʫ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʄʘʪʝʨʽʘʣʠ, ʷʢʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ, ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ɼʝʧʘʨʪʘʤʝʥʪʦʤ ʝʢʦʣʦ-

ʛʽʾ, ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʉʫʤʩʴʢʦʾ ʆɼɸ 

ʜʣʷ ʥʘʫʢʦʚʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʘʤôʷʪʦʢ ʧʨʠʨʦʜʠ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɼʦ ʧʝʨʩʧʝʢʪʠʚʥʠʭ (ʧʘʣʝʦʥʪʦʣʦʛʽʯʥʠʭ, ʧʘ-

ʣʝʦʝʢʦʣʦʛʽʯʥʠʭ) ʟʘʧʦʚʽʜʥʠʭ ʦʙôʻʢʪʽʚ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʚʽʜʩʣʦʥʝʥʥʷ ʢʨʝʡʜʠ ʚ ʥʝ-
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