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ʆʉʆɹʃʀɺʆʉʊɯ ʃɸʅɼʐɸʌʊʅʆɰ ʉʊʈʋʂʊʋʈʀ ɺʆʃʀʅʉʔʂʆɻʆ 

ʇʆʃɯʉʉʗ (ɿɸ ʈɽɿʋʃʔʊɸʊɸʄʀ ʇʆʃʔʆɺʀʍ ɼʆʉʃɯɼɾɽʅʔ ʅɸ 

ʂʃʖʏʆɺʀʍ ɼɯʃʗʅʂɸʍ) 

 

ʋ ʩʪʘʪʪʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʘʨʪʫ ʯʝʪʚʝʨʪʠʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ɺʦʣʠʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ ʡ ʧʨʦʘʥʘ-

ʣʽʟʦʚʘʥʦ ʛʝʥʝʟʠʩ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʣʘʥʜʰʘʬʪʽʚ ʧʨʠʨʦʜʥʦʾ ʦʙʣʘʩʪʽ. ʇʦʙʫʜʦʚʘʥʦ 

ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʽ ʣʘʥʜʰʘʬʪʥʽ ʢʘʨʪʠ ʢʣʶʯʦʚʠʭ ʜʽʣʷʥʦʢ çɼʽʙʨʽʚʩʴʢʠʡ ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʟʘʢʘʟʥʠʢè 

(ʅʠʞʥʴʦʩʪʠʨʩʴʢʠʡ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʡ ʨʘʡʦʥ) ʪʘ çɺʝʣʠʢʽ ʦʟʝʨʘè (ʃʴʚʘ-ɻʦʨʠʥʩʴʢʠʡ ʬʽʟʠʢʦ-

ʛʝʦʛʨʘʬʽʯʥʠʡ ʨʘʡʦʥ) ʪʘ ʟʜʽʡʩʥʝʥʦ ʾʭ ʣʘʥʜʰʘʬʪʦʤʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟ. ʋʟʘʛʘʣʴʥʝʥʦ ʤʘʪʝʨʽʘʣʠ 

ʚʣʘʩʥʠʭ ʧʦʣʴʦʚʠʭ ʧʦʰʫʢʽʚ ʪʘ ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʜʞʝʨʝʣʘ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʘʪʣʘʩʫ ʋʢʨʘʾʥʠ ʡ ʨʦʟʨʦ-

ʙʣʝʥʦ ʮʠʬʨʦʚʫ ʢʘʨʪʫ ʣʘʥʜʰʘʬʪʥʦʾ ʩʪʨʫʢʪʫʨʠ ɺʦʣʠʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ. ɿʜʽʡʩʥʝʥʦ ʘʥʘʣʽʟ ʛʝʦʢʦ-

ʤʧʣʝʢʩʽʚ ʨʽʟʥʦʛʦ ʽʻʨʘʨʭʽʯʥʦʛʦ ʨʽʚʥʷ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʦʾ ʦʙʣʘʩʪʽ ʪʘ ʚʠʦʢʨʝʤʣʝʥʦ ʧʨʦʙʣʝʤʥʽ 

ʧʠʪʘʥʥʷ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʣʘʥʜʰʘʬʪʽʚ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʠ ʚʽʜʥʦ-

ʚʣʝʥʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦ-ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʣʘʥʜʰʘʬʪʥʠʭ ʩʠʩʪʝʤ ɺʦʣʠʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ ʪʘ ʦʧʪʠʤʽ-

ʟʘʮʽʡʥʽ ʟʘʭʦʜʠ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʨʝʛʽʦʥʫ ʥʘ ʟʘʩʘʜʘʭ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ɺʦʣʠʥʩʴʢʝ ʇʦʣʽʩʩʷ, ʣʘʥʜʰʘʬʪ, ʣʘʥʜʰʘʬʪʥʠʡ ʢʘʜʘʩʪʨ, ʧʨʠʨʦʜʥʠʡ ʪʝ-

ʨʠʪʦʨʽʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩ, ʣʘʥʜʰʘʬʪʥʝ ʫʨʦʯʠʱʝ, ʦʧʪʠʤʽʟʘʮʽʷ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɿ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʣʘʥʜʰʘʬʪʥʦʛʦ ʢʘʜʘʩʪʨʫ ʬʽʟʠ-

ʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʨʘʡʦʥʽʚ ɺʦʣʠʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ ʥʘʤʠ ʧʨʦʚʦʜʷʪʴʩʷ ʧʦʣʴʦʚʽ ʝʢʩ-

ʧʝʜʠʮʽʡʥʽ ʪʘ ʥʘʧʽʚʩʪʘʮʽʦʥʘʨʥʽ ʣʘʥʜʰʘʬʪʥʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʧʦʰʫʢʠ ʥʘ ʢʣʶʯʦʚʠʭ 

ʜʽʣʷʥʢʘʭ (ʂɼ) ʪʘ ʤʦʜʝʣʴʥʠʭ ʦʟʝʨʥʦ-ʙʘʩʝʡʥʦʚʠʭ ʩʠʩʪʝʤʘʭ (ʆɹʉ) ʧʨʠʨʦʜʥʦʛʦ ʨʝ-

ʛʽʦʥʫ. ʌʦʨʤʫʻʪʴʩʷ ʙʘʟʘ ʜʘʥʠʭ ʧʨʦ ʩʪʘʥ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ 

ʛʝʦʢʦʤʧʣʝʢʩʽʚ (ʧʨʠʨʦʜʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʪʘ ʘʢʚʘʣʴʥʠʭ ï ʇʊʂ ʽ ʇɸʂ) ʣʦʢʘʣʴ-

ʥʠʭ ʪʝʨʠʪʦʨʽʡ ɺʦʣʠʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ ʟ ʾʭ ʤʝʪʨʠʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʘ ʚ 

ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʟ ʦʮʽʥʢʦʶ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ, ʨʝʩʫʨʩʥʠʭ ʪʦʱʦ ʬʫʥʢʮʽʡ 

ʣʘʥʜʰʘʬʪʥʠʭ ʫʨʦʯʠʱ, ʬʘʮʽʡ. ʊʘʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʘʶʪʴ ʦʩʥʦʚʥʠʤ ʧʦʣʦ-

ʞʝʥʥʷʤ ɭʚʨʦʧʝʡʩʴʢʦʾ ʣʘʥʜʰʘʬʪʥʦʾ ʢʦʥʚʝʥʮʽʾ (2005), ʉʪʨʘʪʝʛʽʾ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ 

ʋʢʨʘʾʥʠ ʜʦ 2030 ʨʦʢʫ (2017) ʡ ʋʢʘʟʫ ʇʨʝʟʠʜʝʥʪʘ ʋʢʨʘʾʥʠ ˉ 722/2019 çʇʨʦ ʮʽʣʽ 

ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2030 ʨʦʢʫè (2019), ʘ ʪʘʢʦʞ ʧʦʪʨʝʙʘʤ ʨʦʟ-
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ʨʦʙʢʠ ʣʘʥʜʰʘʬʪʥʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʤʦʜʝʣʝʡ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥ-

ʥʷ ʣʦʢʘʣʴʥʠʭ ʪʝʨʠʪʦʨʽʡ, ʟʦʢʨʝʤʘ ʦʙôʻʜʥʘʥʠʭ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʛʨʦʤʘʜ ʘʙʦ ʆɹʉ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʣʘʥʜʰʘʬʪʥʦʾ ʩʪʨʫʢʪʫʨʠ ɺʦʣʠʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ ʫ ʩʚʽʡ ʯʘʩ ʧʨʦ-

ʚʦʜʠʣʠ ʄ. ɼ. ʆʨʝʣ (1955), ʆ. ʄ. ʄʘʨʠʥʠʯ (1962, 1963), ʇ. ɺ. ʂʣʠʤʦʚʠʯ (1963, 

2000), ʂ. ɯ. ɻʝʨʝʥʯʫʢ (1968), ʉ. ɯ. ʂʫʢʫʨʫʜʟʘ (1979), ɯ. ɯ. ɿʘʣʝʩʴʢʠʡ (1988), ɹ. ʇ. 

ʄʫʭʘ ʪʘ ʽʥ. (1998), ɯ. ɹ. ʂʦʡʥʦʚʘ (1999), ʃ. ɺ. ɯʣʴʾʥ (2009), ʆ. ɺ. ɯʣʴʾʥʘ ʪʘ ʽʥ. 

(2009), ɺ. ʆ. ʄʘʨʪʠʥʶʢ (2010) ʪʘ ʽʥʰʽ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʨʦʟʢʨʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʛʝʥʝʟʠʩʫ ʪʘ ʣʘʥʜʰʘʬʪʥʦʾ ʩʪʨʫ-

ʢʪʫʨʠ ʛʝʦʢʦʤʧʣʝʢʩʽʚ ɺʦʣʠʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ (ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽ-

ʜʞʝʥʴ ʥʘ ʂɼ ʪʘ ʆɹʉ). 

ɺ ʦʩʥʦʚʫ ʨʦʙʦʪʠ ʧʦʢʣʘʜʝʥʽ ʤʘʪʝʨʽʘʣʠ ʚʣʘʩʥʠʭ ʣʘʥʜʰʘʬʪʦʟʥʘʚʯʠʭ ʧʦʰʫʢʽʚ 

ʫ ʤʝʞʘʭ ɺʦʣʠʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ [6-8]. ʉʫʪʪʻʚʠʤ ʧʽʜˇʨʫʥʪʷʤ ʩʣʫʛʫʚʘʣʠ ʤʝʪʦʜʠʢʠ 

ʢʦʤʧʣʝʢʩʥʠʭ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʅ. ʃ. ɹʝʨʫʯʘʰʚʽʣʽ ʪʘ ʽʥ. [1], ʂ. ɯ. 

ɻʝʨʝʥʯʫʢʘ ʪʘ ʽʥ. [2], ˇʨʫʥʪʦʚʦ-ʛʝʦʭʽʤʽʯʥʠʭ ʢʘʪʝʥ ɼ. ɺ. ʃʠʢʦ ʪʘ ʽʥ. [4], ʣʘʥʜʰʘʬ-

ʪʥʦʛʦ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ɻ. ʇ. ʄʽʣʣʝʨʘ [10], ɯ. ɻ. ʏʝʨʚʘʥʴʦʚʘ ʪʘ ʽʥ. [15], ʤʝʪʨʠʟʘ-

ʮʽʾ ʣʘʥʜʰʘʬʪʥʠʭ ʩʠʩʪʝʤ [3], ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʢʣʘʜʫ ʡ ʦʩʦʙʣʠʚʦʩʪʝʡ ʯʝʪʚʝʨʪʠʥ-

ʥʠʭ ʚʽʜʢʣʘʜʽʚ ɺʦʣʠʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ [12], ʩʫʯʘʩʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʨʠʨʦʜʥʠʭ ʽ ʘʥ-

ʪʨʦʧʦʛʝʥʥʦ ʟʤʽʥʝʥʠʭ ʣʘʥʜʰʘʬʪʥʠʭ ʢʦʤʧʣʝʢʩʽʚ [14]. 

ɺʠʢʣʘʜ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʦʣʠʥʩʴʢʘ ʥʠʟʦʚʠʥʥʘ ʤʽʰʘʥʦ-ʣʽʩʦʚʘ 

ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʘ ʦʙʣʘʩʪʴ (ʌɻʆ), ʚʽʜʦʤʘ, ʟʛʽʜʥʦ ʟ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʤ ʨʘʡʦ-

ʥʫʚʘʥʥʷʤ ʷʢ ɺʦʣʠʥʩʴʢʝ ʇʦʣʽʩʩʷ [5], ʨʦʟʪʘʰʦʚʘʥʘ ʫ ʤʝʞʠʨʽʯʯʽ ɿʘʭʽʜʥʦʛʦ ɹʫʛʫ ʪʘ 

ʉʣʫʯʽ. ʇʨʠʨʦʜʥʘ ʦʙʣʘʩʪʴ ʟʘʡʤʘʻ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ɺʦʣʠʥʩʴʢʦʾ ʽ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʫ 

ʈʽʚʥʝʥʩʴʢʦʾ ʦʙʣʘʩʪʝʡ. ʉʢʣʘʜʥʽʩʪʴ ʽ ʩʧʝʮʠʬʽʢʘ ʛʝʦʣʦʛʽʯʥʦʛʦ ʽ ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʦ-

ʛʦ ʨʦʟʚʠʪʢʫ, ʩʚʦʻʨʽʜʥʽʩʪʴ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʭ, ʛʽʜʨʦʢʣʽʤʘʪʠʯʥʠʭ ʽ ˇʨʫʥʪʦʚʦ-

ʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ʇʦʣʽʩʩʷ ʨʘʟʦʤ ʽʟ ʡʦʛʦ ʟʦʥʘʣʴʥʦ-ʜʦʚʛʦʪʥʠʤ ʧʦʣʦʞʝʥʥʷʤ ʩʧʨʠʷ-

ʣʠ ʬʦʨʤʫʚʘʥʥʶ ʪʫʪ ʨʝʛʽʦʥʘʣʴʥʦ ʚʽʜʦʩʦʙʣʝʥʠʭ ʣʘʥʜʰʘʬʪʽʚ ʟ ʤʘʣʴʦʚʥʠʯʦʶ ʢʨʘ-

ʩʦʶ ʦʟʝʨ ʪʘ ʙʦʣʽʪ. 

ʌʦʨʤʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʇʊʂ ʦʙʣʘʩʪʽ ʚʽʜʙʫʚʘʣʦʩʷ ʚ ʤʝʞʘʭ ʪʝʢʪʦʥʽʯʥʠʭ 

ʩʪʨʫʢʪʫʨ ɺʦʣʠʥʦ-ʇʦʜʽʣʴʩʴʢʦʾ ʤʦʥʦʢʣʽʥʘʣʽ, ʟʘʭʽʜʥʦʛʦ ʩʭʠʣʫ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ 

ʡ ʯʘʩʪʢʦʚʦ ʇʨʠʧôʷʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ. ʉʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʛʝʥʝʟʠʩ ʣʘʥʜʰʘʬʪʽʚ ɺʦ-

ʣʠʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ ʩʧʨʠʯʠʥʠʣʘ ʥʠʟʢʘ ʟʣʝʜʝʥʽʥʴ ʫ ʧʣʝʡʩʪʦʮʝʥʽ (ʨʠʩ. 1), ʧʝʨʝʜʫ-

ʩʽʤ ʨʘʥʥʴʦʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʝ (ʈɯtl) ʦʢʩʴʢʝ (500-410 ʪʠʩ. ʨʦʢʽʚ), ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʪʠʣʽʛʫʣʴʩʴʢʦʤʫ ʢʣʽʤʘʪʦʣʽʪʫ ʧʣʘʪʬʦʨʤʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʠ ʪʘ ʩʝʨʝʜʥʴʦʥʝʦʧʣʝʡ-

ʩʪʦʮʝʥʦʚʝ (ʈɯɯdn) ʜʥʽʧʨʦʚʩʴʢʝ (290-240 ʪʠʩ. ʨʦʢʽʚ). ɿʘ ʢʘʨʪʦʶ ʯʝʪʚʝʨʪʠʥʥʠʭ ʚʽʜ-

ʢʣʘʜʽʚ ʘʪʣʘʩʫ [12], ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʛʣʷʮʽʘʣʴʥʠʭ ʧʘʣʝʦʣʘʥʜʰʘʬʪʽʚ, ʱʦ ʧʝʨʝʢʨʠ-

ʚʘʣʘ ɺʦʣʠʥʩʴʢʝ ʇʦʣʽʩʩʷ ʫ ʧʝʨʽʦʜ ʪʠʣʽʛʫʣʴʩʴʢʦʛʦ ʢʣʽʤʘʪʦʣʽʪʫ (ʦʢʩʴʢʦʛʦ ʟʣʝʜʝ-

ʥʽʥʥʷ), ʩʪʘʥʦʚʠʣʘ 19522,59 ʢʤ
2
 (71,67%). ʊʫʪ ʩʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʣʠʰʝ 0,3% 

ʧʣʦʱʽ ʚʽʜʢʣʘʜʽʚ ʥʠʞʥʴʦʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʦʾ ʣʘʥʢʠ (gPI) ʫ ʤʝʞʘʭ ɺʦʣʠʥʩʴʢʦʛʦ 

ʇʦʣʽʩʩʷ ʚʜʘʣʦʩʷ ʨʦʟʯʣʝʥʫʚʘʪʠ (ʨʠʩ. 2). ʅʘʡʙʽʣʴʰʫ ʧʣʦʱʫ (45,9%) ʌɻʆ ʩʢʣʘʜʘ-
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ʶʪʴ ʚʦʜʥʦ-ʣʴʦʜʦʚʠʢʦʚʽ ʚʽʜʢʣʘʜʠ ʩʝʨʝʜʥʴʦʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʦʾ ʣʘʥʢʠ (fPIIdn) 

ʜʥʽʧʨʦʚʩʴʢʦʛʦ ʯʘʩʫ; ʙʣʠʟʴʢʦ 5,0% ʩʪʘʥʦʚʣʷʪʴ ʣʴʦʜʦʚʠʢʦʚʽ ʚʽʜʢʣʘʜʠ (gPIIdn) 

ʮʴʦʛʦ ʞ ʯʘʩʫ. ʇʣʦʱʘ, ʱʦ ʙʫʣʘ ʟʘʡʥʷʪʘ ʣʴʦʜʦʚʠʢʦʚʦʶ ʘʢʫʤʫʣʷʮʽʻʶ ʜʥʽʧʨʦʚʩʴ-

ʢʦʛʦ ʯʘʩʫ, ʟʛʽʜʥʦ ʤʝʞʽ ʧʦʰʠʨʝʥʥʷ ʜʥʽʧʨʦʚʩʴʢʦʛʦ ʟʣʝʜʝʥʽʥʥʷ [12], ʩʢʣʘʜʘʻ 

19306,86 ʢʤ
2
 (70,88%).  

 

ʈʠʩ. 1. ʏʝʪʚʝʨʪʠʥʥʽ ʚʽʜʢʣʘʜʠ ɺʦʣʠʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ (ʧʦʙʫʜʦʚʘʥʦ ʟʘ [12]) 

 

ʋ ʧʝʨʽʦʜ ʤʘʪʝʨʠʢʦʚʠʭ ʟʣʝʜʝʥʽʥʴ ʥʠʟʦʚʠʥʥʽ ʤʽʩʮʷ ʪʝʨʠʪʦʨʽʾ ʧʨʝʜʩʪʘʚʣʷʣʠ 

ʧʝʨʠʛʣʷʮʽʘʣʴʥʫ ʟʦʥʫ ʥʘʢʦʧʠʯʝʥʥʷ ʪʘʣʠʭ ʣʴʦʜʦʚʠʢʦʚʠʭ ʚʦʜ ʫ ʚʠʛʣʷʜʽ ʦʙʰʠʨʥʠʭ 

ʦʟʝʨʥʠʭ ʙʘʩʝʡʥʽʚ ʽ ʧʦʪʦʢʽʚ, ʱʦ ʚʽʜʢʣʘʜʘʣʠ ʤʘʩʫ ʧʽʱʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʇʽʜ ʚʧʣʠ-

ʚʦʤ ʪʘʣʠʭ ʣʴʦʜʦʚʠʢʦʚʠʭ ʚʦʜ ʫ ʟʥʠʞʝʥʠʭ ʜʽʣʷʥʢʘʭ ʬʦʨʤʫʚʘʣʠʩʷ ʙʦʣʦʪʥʦ-ʦʟʝʨʥʽ 

ʇʊʂ. ʋʚʝʩʴ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʣʘʥʜʰʘʬʪʽʚ ɺʦʣʠʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ ʚʽʜʙʫʚʘʚʩʷ 

ʧʽʜ ʚʧʣʠʚʦʤ ʥʘʜʣʠʰʢʦʚʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʪʝʨʠʪʦʨʽʾ. ʅʘ ʧʨʠʧʽʜʥʷʪʠʭ ʧʽʱʘʥʠʭ ʧʨʦ-

ʩʪʦʨʘʭ ʜʦ ʚʢʨʠʪʪʷ ʾʭ ʨʦʩʣʠʥʥʽʩʪʶ ʬʦʨʤʫʚʘʚʩʷ ʛʨʷʜʦʚʦ-ʛʦʨʙʠʩʪʠʡ ʨʝʣʴʻʬ. ʏʝʪ-

ʚʝʨʪʠʥʥʽ ʚʽʜʢʣʘʜʠ ʚʝʨʭʥʴʦʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʫ ʟʘʡʤʘʶʪʴ 11,0% ʧʣʦʱʽ ɺʦʣʠʥʩʴ-

ʢʦʛʦ ʇʦʣʽʩʩʷ. 

ʇʦʥʘʜ 37,0% ʪʝʨʠʪʦʨʽʾ ʌɻʆ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʫʯʘʩʥʠʤʠ ʛʦʣʦʮʝʥʦʚʠʤʠ ʫʪʚʦ-

ʨʝʥʥʷʤʠ, ʟʦʢʨʝʤʘ ʘʣʶʚʽʘʣʴʥʠʤʠ, ʙʦʣʦʪʥʠʤʠ ʪʘ ʦʟʝʨʥʦ-ʙʦʣʦʪʥʠʤʠ ʢʦʤʧʣʝʢʩʘ-
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ʤʠ. ɹʽʣʴʰ ʜʝʪʘʣʴʥʦ ʩʪʨʫʢʪʫʨʘ ʨʦʟʧʦʜʽʣʫ ʧʣʦʱ ʯʝʪʚʝʨʪʠʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ɺʦʣʠʥ-

ʩʴʢʦʛʦ ʇʦʣʽʩʩʷ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 2.  

 

ʈʠʩ. 2. ʏʘʩʪʢʘ ʯʝʪʚʝʨʪʠʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʫ ʩʪʨʫʢʪʫʨʽ ʘʥʪʨʦʧʦʛʝʥʦʚʦʛʦ ʧʦʢʨʠʚʫ  

ɺʦʣʠʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ (ʫʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ ʜʦ ʯʝʪʚʝʨʪʠʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʜʠʚ. ʥʘ ʨʠʩ. 1) 

 

ʊʘʢʠʡ ʟʘʛʘʣʴʥʠʡ ʦʛʣʷʜ ʩʢʣʘʜʫ ʡ ʨʦʟʧʦʜʽʣʫ ʯʝʪʚʝʨʪʠʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʌɻʆ 

ʟʨʦʙʣʝʥʠʡ ʟ ʤʝʪʦʶ ʧʽʟʥʘʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʛʝʥʝʟʠʩʫ ʇʊʂ ʡ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʟʘ ʚʽ-

ʢʦʚʠʤ ʩʢʣʘʜʦʤ çʩʪʘʨʽʰʠʭè ʽ çʤʦʣʦʜʰʠʭè ʛʝʦʢʦʤʧʣʝʢʩʽʚ. 

ʋ ʤʝʞʘʭ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʨʘʡʦʥʽʚ (ʌɻʈ) ɺʦʣʠʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ ʥʘʤʠ 

ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 10 ʨʦʢʽʚ ʙʫʣʦ ʟʘʢʣʘʜʝʥʦ ʥʠʟʢʫ ʂɼ (ʨʠʩ. 3) ʟ ʤʝʪʦʶ ʦʮʽʥʢʠ 

ʩʪʨʫʢʪʫʨʠ ʇʊʂ ʣʦʢʘʣʴʥʦʛʦ ʨʽʚʥʷ ʡ ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘ ʨʝ-

ʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ. ʃʘʥʜʰʘʬʪʥʝ ʨʽʟʥʦʤʘʥʽʪʪʷ, ʥʘ ʧʨʠʢʣʘʜʽ ʂɼ çɼʽʙʨʽʚʩʴʢʠʡ ʛʽʜ-

ʨʦʣʦʛʽʯʥʠʡ ʟʘʢʘʟʥʠʢè ʪʘ çɺʝʣʠʢʽ ʦʟʝʨʘè, ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʘʭ 4-5. 

ʂɼ çɼʽʙʨʽʚʩʴʢʠʡ ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʟʘʢʘʟʥʠʢè ʨʦʟʪʘʰʦʚʘʥʘ ʫ ʅʠʞʥʴʦʩʪʠʨʩʴ-

ʢʦʤʫ ʌɻʈ ɺʦʣʠʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ. ʇʣʦʱʘ ʂɼ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 18 ʢʤ
2
. ɽʢʦʣʦʛʽ-

ʯʥʠʤ ʷʜʨʦʤ ʂɼ ʻ ʚʣʘʩʥʝ ɼʽʙʨʽʚʩʴʢʠʡ ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʟʘʢʘʟʥʠʢ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚ-

ʥʦʛʦ ʟʥʘʯʝʥʥʷ ʧʣʦʱʝʶ 8,81 ʢʤ
2
. ɿʘʢʘʟʥʠʢ ʩʪʚʦʨʝʥʠʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʩʪʘʥʦʚʠ 

ʈʘʜʠ ʄʽʥʽʩʪʨʽʚ ʋʈʉʈ ˉ 132 ʚʽʜ 25.02.1980 (ʟʽ ʟʤʽʥʘʤʠ, ʇʦʩʪʘʥʦʚʠ ʈʄ ʋʈʉʈ 

ˉ 5 ʚʽʜ 07.01.1985 ʨ. ʪʘ ʨʽʰʝʥʥʷ ʈʽʚʥʝʥʩʴʢʦʛʦ ʦʙʣʚʠʢʦʥʢʦʤʫ ˉ 98 ʚʽʜ 

18.06.1991 ʨ.). ɺ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʤʫ ʧʣʘʥʽ ʟʘʢʘʟʥʠʢ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ɿʘʨʽʯʥʝʥʩʴ-

ʢʦʤʫ ʨʘʡʦʥʽ ʈʽʚʥʝʥʩʴʢʦʾ ʦʙʣʘʩʪʽ; ʣʦʢʘʣʽʟʦʚʘʥʠʡ ʫ ɼʽʙʨʽʚʩʴʢʦʤʫ (ʢʚ. 1-4, 6-8) ʪʘ 

ʉʝʨʥʠʮʴʢʦʤʫ (ʢʚ. 20, ʚʠʜʽʣʠ 24-28) ʣʽʩʥʠʮʪʚʘʭ. ɻʦʣʦʚʥʠʤʠ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʯʘʤʠ 

ʟʘʢʘʟʥʠʢʘ ʻ ɼʇ çɿʘʨʽʯʥʝʥʩʴʢʠʡ ʣʽʩʛʦʩʧè, ɼʇ ʉʃɸʇ çɿʘʨʽʯʥʝʥʩʴʢʠʡ ʜʝʨʞʩʧʝʮ-

ʣʽʩʛʦʩʧè ʪʘ ɼʽʙʨʽʚʩʴʢʘ ʩʽʣʴʩʴʢʘ ʨʘʜʘ [11]. 

ʄʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʟʘʢʘʟʥʠʢʘ ʻ ʟʙʝʨʝʞʝʥʥʷ ʟʘʙʦʣʦʯʝʥʦʾ ʜʽʣʷʥʢʠ ʣʽʩʫ ʚ ʟʘ-

ʧʣʘʚʽ ʨ. ʉʪʠʨ ʟ ʪʠʧʦʚʦʶ ʣʫʯʥʦʶ ʪʘ ʙʦʣʦʪʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ɺʦʣʠʥʩʴʢʦʛʦ ʇʦʣʽʩ-

ʩʷ. ʅʘ ʪʝʨʠʪʦʨʽʾ ʟʘʢʘʟʥʠʢʘ ʜʚʘ ʦʟʝʨʘ ï ɹʽʣʝ (0,28 ʢʤ
2
) ʪʘ ʏʦʨʥʝ (0,14 ʢʤ

2
). ʋ ʛʽʧ-

ʩʦʤʝʪʨʠʯʥʦʤʫ ʧʣʘʥʽ ʦʟ. ɹʽʣʝ ʟʘʡʤʘʻ ʧʽʜʚʠʱʝʥʫ ʜʽʣʷʥʢʫ ʣʘʥʜʰʘʬʪʫ, ʚʽʜʤʽʪʢʘ ʨʽ-

ʚʥʷ ʚʦʜʠ ʩʢʣʘʜʘʻ 144,3 ʤ ʥ.ʨ.ʤ., ʘ ʦʟ. ʏʦʨʥʦʛʦ 143,1 ʤ ʥ.ʨ.ʤ.  
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ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʘ (ʈʫʩʴʢʘ) ʨʽʚʥʠʥʘ 

ɿʦʥʘ ʤʽʰʘʥʠʭ (ʭʚʦʡʥʦ-h ʠʨʦʢʦʣʠʩʪʷʥʠʭ) ʣ̔ʩʽʚ 

ʇʦʣʽʩʴʢʠʡ ʢʨʘʡ 

ʌʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʘ ʦʙʣʘʩʪʴ  

ɺʦʣʠʥʩʴʢʦʛʦ ʇʦʣʽʩʩ ̫
ʇʜ̔ʦʙʣʘʩʪʴ ɺʝʨʭʥʴʦʧʨʠʧôʷʪʩʴʢʦʛʦ ʇʦʣʽʩʩ.̫  

ʌʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʨʘʡʦʥʠ: 1. ʐʘʮʢɹʠʡ.  

2. ɺʝʨʭʥʴʦʧʨʠʧôʷʪʩʴʢʠʡ. 3. ʃʶʙʦʤʣʴʩʢɹʦ-

ʂʦʚʝʣʴʩʴʢʠʡ. 4. ʅʠʞʥʴʦʩʪʠʨʩʢɹʠʡ.  

ʇʽʜʦʙʣʘʩʪʴ ɹʫʛʦ-ɻʦʨʠʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ.  

ʌʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʨʘʡʦʥʠ: 5. ʄʘʥʝʚʠʮʴ-

ʢʦ-ɺʦʣʦʜʠʤʠʨʝʮʴʢʠʡ. 6. ʃʴʚʘ-

ɻʦʨʠʥʩʴʢʠʡ. 7. ʂʦʣʢʽʚʩʴʢʦ-ʉʘʨʥʝʥʩʴʢʠʡ. 

8. ʊʫʨʽʡʩʴʢʦ-ʈʦʞʠʱʝʥʩʴʢʠʡ. 9. ʂʽʚʝʨʮʽʚ-

ʩʴʢʦ-ʎʫʤʘʥʩʴʢʠʡ. 10. ʂʦʩʪʦʧʽʣʴʩʴʢʦ-

ɹʝʨʝʟʥʽʚʩʴʢʠʡ. 

ʋʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ: 

ˉ 

*ʟ/ʘ 

ʂʣʶʯʦʚʽ ʜʽʣʷʥʢʠ  

ʥʝ ʙʘʩʝʡʥʦʚʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ 

ˉ 

ʟ/ʘ 

ʂʣʶʯʦʚʽ ʜʽʣʷʥʢʠ  

ʦʟʝʨʥʦ-ʙʘʩʝʡʥʦʚʠʭ ʩʠʩʪʝʤ 

A ʅʦʙʝʣʴ M ʆʟ. ʉʚʽʪʣʝ 

B ʆʤʠʪ N ʆʟ. ɹʽʣʴʩʴʢʝ 

C ʉʦʩʥʦ O ʆʟ. ʄʠʣʷʮʴʢʝ 

D ʆʩʪʨʽʚʩʴʢʽ ʦʟʝʨʘ P ʆʟ. ʗʛʦʜʠʥʩʴʢʝ 

E ɼʽʙʨʽʚʩʴʢʠʡ ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʟʘʢʘʟʥʠʢ Q ʆʟ. ʈʘʜʦʞʠʯʽ 

F ʇʦʯʘʾʚʩʴʢʠʡ ʣʘʥʜʰʘʬʪʥʠʡ ʟʘʢʘʟʥʠʢ  R ʆʟ. ʃʶʙʠʪʽʚʩʴʢʝ 

G ɺʝʣʠʢʽ ʦʟʝʨʘ S ʆʟ. ɺʝʣʠʢʝ 

H ʉʦʤʠʥʝ T ʆʟ. ʆʟʝʨʦ 

I  ʆʨʥʽʪʦʣʦʛʽʯʥʠʡ ʟʘʢʘʟʥʠʢ çʄʘʨôʷʥʽʚʩʴʢʠʡè U ʆʟ. ɺʽʥʝʮʴ 

J ʆʨʞʽʚ V ʆʟ. ɼʦʣʴʩʴʢʝ 

K ʉʪʘʚʠ-ʂʦʨʯʠʮʴʢʝ ʤʝʞʠʨʽʯʯʷ W ʆʟ. ʆʟʝʨʷʥʩʴʢʝ 

L ʉʭʠʣ ʜʦʣʠʥʠ ʨ. ʉʣʫʯ ʍ ʆʟ. ʏʦʨʥʝ ɺʝʣʠʢʝ 

*ʟ/ʘ ï ʟʘ ʣʘʪʠʥʩʴʢʠʤ ʘʣʬʘʚʽʪʦʤ. 

ʈʠʩ. 3. ʉʭʝʤʘ ʢʣʶʯʦʚʠʭ ʜʽʣʷʥʦʢ ʫ ʤʝʞʘʭ ɺʦʣʠʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ 

 

ʃʘʥʜʰʘʬʪʥʽ ʫʤʦʚʠ ʟʘʢʘʟʥʠʢʘ ʥʝʦʜʥʦʨʽʜʥʽ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʨʝʣʴʻʬʦʤ, ʤʽʢ-

ʨʦʢʣʽʤʘʪʠʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʪʘ ʙʽʦʪʠʯʥʠʤ ʨʽʟʥʦʤʘʥʽʪʪʷʤ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫ-

ʧʦʚʘʥʴ. ɿʥʠʞʝʥʘ ʧʽʚʥʽʯʥʘ ʯʘʩʪʠʥʘ ʟʘʢʘʟʥʠʢʘ ʟʘʡʥʷʪʘ ʟʘʙʦʣʦʯʝʥʠʤ ʣʽʩʦʤ ʫ ʥʠ-

ʟʠʥʥʠʭ ʜʽʣʷʥʢʘʭ ʷʢʦʛʦ ʟʨʦʩʪʘʶʪʴ ʚʽʣʴʰʥʷʢʠ, ʘ ʥʘ ʥʝʟʥʘʯʥʠʭ ʧʽʜʚʠʱʝʥʥʷʭ ʧʝʨʝ-

ʚʘʞʘʶʪʴ ʩʦʩʥʦʚʽ ʣʽʩʠ ʯʦʨʥʠʯʥʠʢʦʚʽ. ʅʝʚʝʣʠʢʠʤʠ ʛʨʫʧʘʤʠ ʪʫʪ ʟʨʦʩʪʘʻ ʦʜʠʥ ʟ ʨʽ-

ʜʢʽʩʥʠʭ ʚʠʜʽʚ ʬʣʦʨʠ ʋʢʨʘʾʥʠ ï ʙʝʨʝʟʘ ʪʝʤʥʘ (ʙʝʨʝʟʘ ʂʦʪʫʣʘ). ʅʘʚʢʦʣʦ ʦʟ. ɹʽʣʝ 

ʚʫʟʴʢʦʶ ʩʤʫʛʦʶ ʩʬʦʨʤʫʚʘʣʦʩʷ ʩʬʘʛʥʦʚʝ ʙʦʣʦʪʦ ʟ ʦʣʽʛʦʪʨʦʬʥʠʤ ʽ ʤʝʟʦʪʨʦʬʥʠʤ 

ʞʠʚʣʝʥʥʷʤ, ʷʢʝ ʧʦʩʪʫʧʦʚʦ ʧʝʨʝʭʦʜʠʪʴ ʫ ʟʘʙʦʣʦʯʝʥʠʡ ʣʽʩ; ʥʘ ʧʽʜʚʠʱʝʥʠʭ ʜʽʣʷʥ-

ʢʘʭ ʧʨʠʦʟʝʨʥʦʾ ʪʝʨʘʩʠ ʟʨʦʩʪʘʻ ʫʛʨʫʧʦʚʘʥʥʷ ʙʝʨʝʟʠ ʙʽʣʦʾ (ʧʫʭʥʘʩʪʦʾ) ʪʘ ʧʦʚʠʩʣʦʾ. 

ʃʽʩʦʚʠʡ ʤʘʩʠʚ ʧʨʠʦʟʝʨʥʦʛʦ ʟʥʠʞʝʥʥʷ ʦʟ. ʏʦʨʥʦʛʦ ʪʘʢʦʞ ʟʘʙʦʣʦʯʝʥʠʡ. ʋ ʟʘʙʦ-

ʣʦʯʝʥʠʭ ʫʨʦʯʠʱʘʭ ʟʘʢʘʟʥʠʢʘ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʨʦʩʣʠʥʠ, ʱʦ ʟʘʥʝʩʝʥʽ ʜʦ ʏʝʨʚʦʥʦʾ 

ʢʥʠʛʠ ʋʢʨʘʾʥʠ ï ʰʝʡʭʮʝʨʽʷ ʙʦʣʦʪʥʘ, ʨʦʩʠʯʢʘ ʩʝʨʝʜʥʷ, ʤʘʣʦʧʦʰʠʨʝʥʽ ï ʦʩʦʢʘ 



ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ ʉʫʤɼʇʋ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ. ɻʝʦʛʨʘʬʽʯʥʽ ʥʘʫʢʠ. 2020. ʊ. 2. ɺʠʧ. 1 

8 

ʙʘʛʥʦʚʘ ʪʘ ʦʩʦʢʘ ʪʦʥʢʦʢʦʨʝʥʝʚʠʱʥʘ, ʦʙʨʘʟʢʠ ʙʦʣʦʪʥʽ, ʞʫʨʘʚʣʠʥʘ ʟʚʠʯʘʡʥʘ [9]. 

ʈʦʟʛʣʷʥʝʤʦ ʣʘʥʜʰʘʬʪʥʫ ʩʪʨʫʢʪʫʨʫ ʂɼ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʟʘʢʘʟʥʠʢʘ (ʨʠʩ. 4). 
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ɯ. ʄʽʩʮʝʚʽʩʪʴ ʩʝʨʝʜʥʴʦʚʠʩʦʢʠʭ ʤʝʞʠʨʽʯ, ʱʦ ʩʬʦʨʤʫʚʘʣʘʩʷ ʥʘ ʚʦʜʥʦ-ʣʴʦʜʦʚʠʢʦʚʠʭ ʚʽʜʢʣʘ-

ʜʘʭ ʟ ʙʣʠʟʴʢʠʤ ʟʘʣʷʛʘʥʥʷʤ ʢʨʝʡʜʦʚʠʭ ʚʽʜʢʣʘʜʽʚ, ʫʩʢʣʘʜʥʝʥʘ ʢʘʨʩʪʦʚʠʤʠ ʣʽʡʢʘʤʠ ʪʘ ʙʣʶʜʮʤ̫ʠ. 

ʋ ʨ ʦ ʯ ʠ ʱ ʘ: 1. ʇʽʱʘʥʽ ʛʨʷʜʠ ʟʽ ʩʧʘʜʠʩʪʠʤʠ (10-12Á) ʩʭʠʣʘʤʠ, ʚʢʨʠʪʽ ʯʦʨʥʠʯʥʠʢʦʚʦ-

ʟʝʣʝʥʦʤʦʭʦʚʠʤʠ, ʜʫʙʦʚʦ-ʩʦʩʥʦʚʠʤʠ ʪʘ ʩʦʩʥʦʚʠʤʠ ʣʽʩʘʤʠ ʥʘ ʜʝʨʥʦʚʦ-ʩʣʘʙʦ- ʪʘ ʩʝʨʝʜʥʴʦ-

ʧʽʜʟʦʣʠʩʪʠʭ ʧʽʱʘʥʠʭ ˇʨʫʥʪʘʭ. 2. ʇʨʠʚʦʜʦʜʽʣʴʥʽ ʜʽʣʷʥʢʠ ʟʽ ʩʣʘʙʦ ʩʧʘʜʠʩʪʠʤʠ (6-10Á) ʩʭʠ-

ʣʘʤʠ, ʚʢʨʠʪʽ ʩʦʩʥʦʚʠʤʠ, ʜʫʙʦʚʦ-ʩʦʩʥʦʚʠʤʠ, ʟʨʽʜʢʘ ʷʣʠʥʦʚʠʤʠ ʣʽʩʘʤʠ ʥʘ ʜʝʨʥʦʚʠʭ ʩʣʘʙʦ-

ʧʽʜʟʦʣʠʩʪʠʭ ʪʘ ʜʝʨʥʦʚʦ-ʧʨʠʭʦʚʘʥʦʧʽʜʟʦʣʠʩʪʠʭ ʧʽʱʘʥʠʭ ʪʘ ʩʫʧʽʱʘʥʠʭ ˇʨʫʥʪʘʭ, ʱʦ ʩʬʦʨ-

ʤʫʚʘʣʠʩʷ ʥʘ ʚʦʜʥʦ-ʣʴʦʜʦʚʠʢʦʚʠʭ ʚʽʜʢʣʘʜʘʭ, ʯʘʩʪʢʦʚʦ ʨʦʟʦʨʘʥʽ ʪʘ ʟʘʙʫʜʦʚʘʥʽ. 3. ʅʝʚʠʩʦʢʽ 

ʦʢʨʝʤʽ ʛʦʨʙʠ ʪʘ ʛʨʷʜʠ, ʟ ʧʦʣʦʛʠʤʠ (3-6Á) ʩʭʠʣʘʤʠ, ʚʢʨʠʪʽ ʯʦʨʥʠʯʥʠʢʦʚʦ-ʟʝʣʝʥʦʤʦʭʦʚʠʤʠ 

ʪʘ ʦʨʣʷʢʦʚʦ-ʢʚʘʩʝʥʠʮʝʚʠʤʠ ʙʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʠʤʠ ʪʘ ʩʦʩʥʦʚʠʤʠ ʣʽʩʘʤʠ ʥʘ ʜʝʨʥʦʚʦ-

ʧʽʜʟʦʣʠʩʪʠʭ ʪʘ ʜʝʨʥʦʚʦ-ʩʝʨʝʜʥʴʦʧʽʜʟʦʣʠʩʪʠʭ ˇʨʫʥʪʘʭ, ʱʦ ʩʬʦʨʤʫʚʘʣʠʩʷ ʥʘ ʚʦʜʥʦ-

ʣʴʦʜʦʚʠʢʦʚʠʭ ʚʽʜʢʣʘʜʘʭ. 4. ʗʨʠ ʪʘ ʙʘʣʢʠ, ʯʘʩʪʢʦʚʦ ʚʢʨʠʪʽ ʯʘʛʘʨʥʠʯʢʦʚʦ-ʙʝʨʝʟʦʚʦ-

ʯʦʨʥʦʚʽʣʴʭʦʚʠʤʠ ʣʽʩʘʤʠ ʥʘ ʨʦʟʤʠʪʠʭ ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʠʭ ʧʽʱʘʥʠʭ ˇʨʫʥʪʘʭ. 5. ʉʣʘʙʦʭ-

ʚʠʣʷʩʪʽ ʜʽʣʷʥʢʠ ʤʝʞʠʨʽʯ, ʚʢʨʠʪʽ ʯʘʛʘʨʥʠʯʢʦʚʦ-ʟʝʣʝʥʦʤʦʭʦʚʠʤʠ ʩʚʽʞʠʤʠ ʩʦʩʥʦʚʠʤʠ ʪʘ 

ʙʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʠʤʠ ʙʦʨʘʤʠ, ʨʽʜʰʝ ʷʣʠʥʦʚʠʤʠ ʩʫʙʦʨʘʤʠ ʥʘ ʜʝʨʥʦʚʦ-ʩʣʘʙʦ- ʪʘ ʩʝʨʝʜʥʴʦ-

ʧʽʜʟʦʣʠʩʪʠʭ ʛʣʝʶʚʘʪʠʭ ʧʽʱʘʥʠʭ ʪʘ ʩʫʧʽʱʘʥʠʭ ˇʨʫʥʪʘʭ, ʱʦ ʩʬʦʨʤʫʚʘʣʠʩʷ ʥʘ ʚʦʜʥʦ-

ʣʴʦʜʦʚʠʢʦʚʠʭ ʚʽʜʢʣʘʜʘʭ, ʯʘʩʪʢʦʚʦ ʨʦʟʦʨʘʥʽ. 6. ɿʘʤʢʥʫʪʽ ʟʘʙʦʣʦʯʝʥʽ ʧʦʥʠʞʝʥʥʷ, ʚʢʨʠʪʽ 

ʨʦʛʦʟʦʚʦ-ʨʽʟʥʦʪʨʘʚʥʦ-ʟʝʣʝʥʦʤʦʭʦʚʠʤʠ ʚʽʣʴʰʥʷʢʘʤʠ ʪʘ ʙʝʨʝʟʥʷʢʘʤʠ ʥʘ ʣʫʯʥʦ-ʙʦʣʦʪʥʠʭ 

ʪʘ ʙʦʣʦʪʥʠʭ ʤʘʣʦʧʦʪʫʞʥʠʭ ˇʨʫʥʪʘʭ, ʱʦ ʩʬʦʨʤʫʚʘʣʠʩʷ ʥʘ ʚʦʜʥʦ-ʣʴʦʜʦʚʠʢʦʚʠʭ ʚʽʜʢʣʘʜʘʭ. 

7. ʅʝʚʝʣʠʢʽ ʟʘʤʢʥʫʪʽ ʦʚʘʣʴʥʦʾ ʪʘ ʢʨʫʛʣʦʾ ʬʦʨʤʠ ʟʘʧʘʜʠʥʠ ʢʘʨʩʪʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʽʥʦʜʽ ʟ 

ʥʝʚʝʣʠʯʢʠʤʠ ʦʟʝʨʮʷʤʠ ʚ ʮʝʥʪʨʽ, ʚʢʨʠʪʽ ʧʫʭʽʚʢʦʚʦ-ʩʬʘʛʥʦʚʠʤʠ ʪʘ ʯʘʛʘʨʥʠʯʢʦʚʦ-

ʨʽʟʥʦʪʨʘʚʥʦ-ʟʝʣʝʥʦʤʦʭʦʚʠʤʠ ʫʛʨʫʧʦʚʘʥʥʷʤʠ ʥʘ ʙʦʣʦʪʥʠʭ ʤʘʣʦ- ʪʘ ʩʝʨʝʜʥʴʦʧʦʪʫʞʥʠʭ 

ˇʨʫʥʪʘʭ, ʱʦ ʩʬʦʨʤʫʚʘʣʠʩʷ ʥʘ ʚʦʜʥʦ-ʣʴʦʜʦʚʠʢʦʚʠʭ ʚʽʜʢʣʘʜʘʭ, ʷʢʽ ʧʽʜʩʪʝʣʷʶʪʴʩʷ ʢʨʝʡʜʦʶ. 

8. ʇʣʦʩʢʽ ʟʘʤʢʥʫʪʽ ʟʘʙʦʣʦʯʝʥʽ ʢʫʧʠʥʯʘʩʪʽ ʜʽʣʷʥʢʠ ʤʝʞʠʨʽʯ, ʚʢʨʠʪʽ ʯʘʛʘʨʥʠʯʢʦʚʦ-

ʩʬʘʛʥʦʚʠʤ ʪʘ ʜʨʽʙʥʦʟʣʘʢʦʚʦ-ʨʽʟʥʦʪʨʘʚʥʦ-ʟʝʣʝʥʦʤʦʭʦʚʠʤ, ʚʽʣʴʭʦʚʦ-ʙʝʨʝʟʦʚʠʤ ʪʘ ʙʝʨʝʟʦ-

ʚʦ-ʩʦʩʥʦʚʠʤ ʜʨʽʙʥʦʣʽʩʩʷʤ ʥʘ ʙʦʣʦʪʥʠʭ ʤʘʣʦ- ʪʘ ʩʝʨʝʜʥʴʦʧʦʪʫʞʥʠʭ ˇʨʫʥʪʘʭ, ʱʦ ʩʬʦʨʤʫ-

ʚʘʣʠʩʷ ʥʘ ʚʦʜʥʦ-ʣʴʦʜʦʚʠʢʦʚʠʭ ʚʽʜʢʣʘʜʘʭ. 9. ɺʫʟʴʢʽ ʧʨʠʦʟʝʨʥʽ ʪʝʨʘʩʠ, ʚʢʨʠʪʽ ʨʦʛʦʟʦʚʦ-

ʦʯʝʨʝʪʷʥʦ-ʦʩʦʢʦʚʦ-ʩʬʘʛʥʦʚʠʤʠ ʪʘ ʨʽʟʥʦʪʨʘʚʥʦ-ʟʝʣʝʥʦʤʦʭʦʚʠʤʠ ʫʛʨʫʧʦʚʘʥʥʷʤʠ ʟ ʨʽʜʢʠ-

ʤʠ ʧʦʨʦʩʪʷʤʠ ʙʝʨʝʟʠ ʯʦʨʥʦʢʦʨʦʾ ʪʘ ʚʽʣʴʭʠ ʯʦʨʥʦʾ ʥʘ ʙʦʣʦʪʥʠʭ ʩʝʨʝʜʥʴʦʧʦʪʫʞʥʠʭ ʪʘ ʧʦ-

ʪʫʞʥʠʭ ˇʨʫʥʪʘʭ, ʱʦ ʩʬʦʨʤʫʚʘʣʠʩʷ ʥʘ ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʘʭ. 10. ʆʟʝʨʥʽ ʫʣʦʛʦʚʠʥʠ ʢʨʫʛ-

ʣʦʾ ʪʘ ʦʚʘʣʴʥʦʾ ʬʦʨʤ, ʥʘ ʤʽʣʢʦʚʦʜʜʽ ʧʦʨʦʩʣʽ ʦʩʦʢʦʚʦ-ʨʦʛʦʟʦʚʦ-ʦʯʝʨʝʪʷʥʠʤʠ ʫʛʨʫʧʦʚʘʥ-

ʥʷʤʠ, ʘ ʚ ʩʫʙʣʽʪʦʨʘʣʽ ï ʨʽʜʢʠʤʠ ʚʦʜʦʨʦʩʪʷʤʠ, ʚʢʨʠʪʽ ʪʦʨʬʘʤʠ ʪʘ ʩʘʧʨʦʧʝʣʝʤ, ʱʦ ʩʬʦʨʤʫ-

ʚʘʣʠʩʷ ʥʘ ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʘʭ. 11. ɼʦʣʠʥʠ ʥʝʚʝʣʠʢʠʭ ʚʦʜʦʪʦʢʽʚ ʪʘ ʤʝʣʽʦʨʘʪʠʚʥʠʭ ʢʘ-

ʥʘʣʽʚ, ʚʢʨʠʪʽ ʟʣʘʢʦʚʦ-ʨʽʟʥʦʪʨʘʚʥʠʤʠ ʫʛʨʫʧʦʚʘʥʥʷʤʠ ʥʘ ʣʫʯʥʠʭ ʪʘ ʣʫʯʥʦ-ʙʦʣʦʪʥʠʭ ʛʣʝʡʦ-

ʚʠʭ ˇʨʫʥʪʘʭ, ʱʦ ʩʬʦʨʤʫʚʘʣʠʩʷ ʥʘ ʩʫʯʘʩʥʠʭ ʘʣʶʚʽʘʣʴʥʠʭ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʦ ʤʦʜʠʬʽʢʦʚʘʥʠʭ 

ʚʽʜʢʣʘʜʘʭ. 12. ʉʧʘʜʠʩʪʽ (3-5Á) ʧʨʠʪʝʨʘʩʥʽ ʩʭʠʣʠ, ʯʘʩʪʦ ʫʩʢʣʘʜʥʝʥʽ ʷʨʘʤʠ ʪʘ ʙʘʣʢʘʤʠ, 

ʚʢʨʠʪʽ ʚʪʦʨʠʥʥʠʤʠ ʜʨʽʙʥʦʟʣʘʢʦʚʦ-ʨʽʟʥʦʪʨʘʚʥʠʤʠ ʫʛʨʫʧʦʚʘʥʥʷʤʠ ʥʘ ʜʝʨʥʦʚʦ-ʩʝʨʝʜʥʴʦ- 

ʪʘ ʜʝʨʥʦʚʦ-ʩʣʘʙʦʧʽʜʟʦʣʠʩʪʠʭ ˇʨʫʥʪʘʭ, ʱʦ ʩʬʦʨʤʫʚʘʣʠʩʷ ʥʘ ʚʦʜʥʦ-ʣʴʦʜʦʚʠʢʦʚʠʭ ʚʽʜʢʣʘ-

ʜʘʭ, ʯʘʩʪʢʦʚʦ ʨʦʟʦʨʘʥʽ ʪʘ ʟʘʙʫʜʦʚʘʥʽ.  

ɯɯ. ɼʦʣʠʥʥʦ-ʪʝʨʘʩʦʚʘ ʤʽʩʮʝʚʽʩʪʴ ʨ. ʉʪʠʨ ʥʘ ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʘʭ. 

ʋ ʨ ʦ ʯ ʠ ʱ ʘ: 13. ɺʠʨʽʚʥʷʥʽ ʜʽʣʷʥʢʠ ʟʘʧʣʘʚʠ, ʚʢʨʠʪʽ ʨʽʟʥʦʪʨʘʚʥʦ-ʟʣʘʢʦʚʦ-ʟʝʣʝʥʦʤʦʭʦʚʠʤʠ 

ʫʛʨʫʧʦʚʘʥʥʷʤʠ ʟ ʧʦʨʦʩʪʷʤʠ ʚʽʣʴʭʠ ʡ ʚʝʨʙʠ ʥʘ ʣʫʯʥʠʭ ʰʘʨʫʚʘʪʠʭ ʽ ʣʫʯʥʦ-ʙʦʣʦʪʥʠʭ ˇʨʫʥ-

ʪʘʭ. 14. ʇʨʠʪʝʨʘʩʥʽ ʟʘʙʦʣʦʯʝʥʽ ʟʥʠʞʝʥʥʷ, ʚʢʨʠʪʽ ʨʽʟʥʦʪʨʘʚʥʦ-ʧʫʭʽʚʢʦʚʦ-ʟʝʣʝʥʦʤʦʭʦʚʠʤʠ ʽ 

ʯʘʛʘʨʥʠʯʢʦʚʦ-ʩʬʘʛʥʦʚʠʤʠ ʫʛʨʫʧʦʚʘʥʥʷʤʠ ʟ ʧʦʨʦʩʪʷʤʠ ʚʽʣʴʭʠ ʥʘ ʣʫʯʥʦ-ʙʦʣʦʪʥʠʭ ʪʘ ʙʦʣʦ-

ʪʥʠʭ ʤʘʣʦʧʦʪʫʞʥʠʭ ˇʨʫʥʪʘʭ. 15. ʇʨʠʨʫʩʣʦʚʽ ʚʘʣʠ, ʽʥʦʜʽ ʟ ʜʫʞʝ ʢʨʫʪʠʤʠ (30-45Á) ʩʭʠʣʘʤʠ, 

ʚʢʨʠʪʽ ʜʨʽʙʥʦʟʣʘʢʦʚʦ-ʨʽʟʥʦʪʨʘʚʥʠʤʠ ʫʛʨʫʧʦʚʘʥʥʷʤʠ ʥʘ ʜʝʨʥʦʚʦ-ʧʨʠʭʦʚʘʥʦʧʽʜʟʦʣʠʩʪʠʭ, 

ʽʥʦʜʽ ʛʣʝʶʚʘʪʠʭ, ʧʽʱʘʥʠʭ ˇʨʫʥʪʘʭ. 16. ʉʪʘʨʦʨʽʯʯʷ ʪʘ ʥʝʛʣʠʙʦʢʽ ʩʪʘʨʠʯʥʽ ʦʟʝʨʘ, ʟʨʽʜʢʘ ʚʢʨʠ-

ʪʽ ʧʽʜʚʦʜʥʠʤʠ ʪʘ ʥʘʜʚʦʜʥʠʤʠ ʤʘʢʨʦʬʽʪʘʤʠ ʥʘ ʧʽʱʘʥʦ-ʤʫʣʠʩʪʠʭ ʚʽʜʢʣʘʜʘʭ. 17. ʄʝʣʽʦʨʘʪʠ-

ʚʥʽ ʢʘʥʘʣʠ ʪʘʽ ʩʧʨʷʤʣʝʥʽ ʨʫʩʣʘ ʤʘʣʠʭ ʚʦʜʦʪʦʢʽʚ. 18. ʈʫʩʣʦ ʨ. ʉʪʠʨ. 

ʈʠʩ. 4. ʃʘʥʜʰʘʬʪʥʘ ʩʪʨʫʢʪʫʨʘ ʂɼ çɼʽʙʨʽʚʩʴʢʠʡ ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʟʘʢʘʟʥʠʢè 
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ɺ ʤʝʞʘʭ ʂɼ çɼʽʙʨʽʚʩʴʢʠʡ ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʟʘʢʘʟʥʠʢè ʤʠ ʚʠʦʢʨʝʤʠʣʠ ʜʚʽ 

ʣʘʥʜʰʘʬʪʥʽ ʤʽʩʮʝʚʦʩʪʽ, ʟʦʢʨʝʤʘ ʩʝʨʝʜʥʴʦʚʠʩʦʢʠʭ ʤʝʞʠʨʽʯ, ʱʦ ʩʬʦʨʤʫʚʘʣʠʩʷ 

ʥʘ ʚʦʜʥʦ-ʣʴʦʜʦʚʠʢʦʚʠʭ ʚʽʜʢʣʘʜʘʭ ʟ ʙʣʠʟʴʢʠʤ ʟʘʣʷʛʘʥʥʷʤ ʢʨʝʡʜʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʡ 

ʫʩʢʣʘʜʥʝʥʠʭ ʢʘʨʩʪʦʚʠʤʠ ʣʽʡʢʘʤʠ ʪʘ ʙʣʶʜʮʷʤʠ (16,48 ʢʤ
2
), ʘ ʪʘʢʦʞ ʜʦʣʠʥʥʦ-

ʪʝʨʘʩʦʚʫ ʤʽʩʮʝʚʽʩʪʴ ʨ. ʉʪʠʨ ʥʘ ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʘʭ (1,49 ʢʤ
2
). 

ʇʝʨʰʘ ʣʘʥʜʰʘʬʪʥʘ ʤʽʩʮʝʚʽʩʪʴ ʤʘʻ ʜʦʚʦʣʽ ʩʪʨʦʢʘʪʫ ʙʫʜʦʚʫ ʡ ʥʘʣʽʯʫʻ 12 ʛʝ-

ʦʢʦʤʧʣʝʢʩʽʚ ʨʘʥʛʫ ʫʨʦʯʠʱʝ, ʘ ʫ ʜʦʣʠʥʽ ʉʪʠʨʫ ʥʘʤʠ ʚʠʜʽʣʝʥʦ ʰʽʩʪʴ ʫʨʦʯʠʱ 

(ʪʘʙʣ. 1). ʅʘʡʙʽʣʴʰʫ ʧʣʦʱʫ (46,4%) ʫ ʧʝʨʰʽʡ ʣʘʥʜʰʘʬʪʥʽʡ ʤʽʩʮʝʚʦʩʪʽ ʧʦʩʽʜʘ-

ʶʪʴ ʫʨʦʯʠʱʘ ʩʣʘʙʦʭʚʠʣʷʩʪʠʭ ʜʽʣʷʥʦʢ ʤʝʞʠʨʽʯ (ʧ 5), ʘ ʟʘ ʯʘʩʪʦʪʦʶ ʟʫʩʪʨʽʯʥʦʩʪʽ 

(20 ʢʦʥʪʫʨʽʚ) ʚʠʜʽʣʷʶʪʴʩʷ ʫʨʦʯʠʱʘ ʟʘʤʢʥʫʪʠʭ ʟʘʙʦʣʦʯʝʥʠʭ ʧʦʥʠʞʝʥʴ (ʧ 6). 

ɺʘʞʣʠʚʝ ʤʽʩʮʝ ʫ ʤʝʞʘʭ ʤʽʩʮʝʚʦʩʪʽ ʧʦʩʽʜʘʶʪʴ ʇɸʂ ʦʟʝʨ ɹʽʣʝ, ʏʦʨʥʝ ʪʘ ʆʟʝʨʮʝ 

(ʧ 10). ʋ ʮʽʣʦʤʫ ʚ ʜʘʥʽʡ ʤʽʩʮʝʚʦʩʪʽ ʥʘʤʠ ʚʠʜʽʣʝʥʦ 85 ʣʘʥʜʰʘʬʪʥʠʭ ʢʦʥʪʫʨʽʚ, 

ʩʝʨʝʜʥʷ ʧʣʦʱʘ ʚʠʜʽʣʫ ʩʪʘʥʦʚʠʪʴ 0,194 ʢʤ
2
. ʋ ʜʦʣʠʥʦ-ʪʝʨʘʩʦʚʽʡ ʤʽʩʮʝʚʦʩʪʽ ʚʠʜʽ-

ʣʝʥʦ ʜʝʚôʷʪʴ ʣʘʥʜʰʘʬʪʥʠʭ ʢʦʥʪʫʨʽʚ, ʚʦʥʘ ʥʝʟʥʘʯʥʘ ʟʘ ʧʣʦʱʝʶ ʡ ʥʝ ʚʽʜʟʥʘʯʘʻʪʴ-

ʩʷ ʩʪʨʦʢʘʪʦʶ ʙʫʜʦʚʦʶ, ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʧʝʨʝʜʥʴʦʶ. ʅʘʡʙʽʣʴʰʫ ʧʣʦʱʫ (ʧʦʥʘʜ 

54,0%) ʟʘʡʤʘʶʪʴ ʚʠʨʽʚʥʷʥʽ ʜʽʣʷʥʢʠ ʟʘʧʣʘʚʠ ʨ. ʉʪʠʨ. ʉʝʨʝʜʥʷ ʧʣʦʱʘ ʚʠʜʫ ʫʨʦ-

ʯʠʱ ʩʢʣʘʜʘʻ 0,166 ʢʤ
2
. ʈʦʟʨʘʭʦʚʘʥʦ ʽʥʜʝʢʩʠ ʧʦʜʨʽʙʥʝʥʦʩʪʽ, ʢʦʝʬʽʮʽʻʥʪʠ ʩʢʣʘʜ-

ʥʦʩʪʽ ʪʘ ʣʘʥʜʰʘʬʪʥʦʾ ʨʦʟʜʨʽʙʥʝʥʦʩʪʽ, ʷʢʽ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ (ʪʘʙʣ. 1). 

ʂɼ çɼʽʙʨʽʚʩʴʢʠʡ ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʟʘʢʘʟʥʠʢè ʪʘ ʝʢʦʣʦʛʽʯʥʝ ʷʜʨʦ ʟʘʢʘʟʥʠʢʘ 

ʤʘʶʪʴ ʚʘʞʣʠʚʝ ʝʢʦʣʦʛʦ-ʣʘʥʜʰʘʬʪʥʝ ʟʥʘʯʝʥʥʷ, ʘ ʩʘʤʝ: ʧʽʜʪʨʠʤʘʥʥʷ ʚʦʜʥʦʛʦ 

ʨʝʞʠʤʫ ʛʽʜʨʦʤʦʨʬʥʠʭ ʇʊʂ, ʙʽʦʩʪʘʮʽʡʥʝ (ʤʽʩʮʝ ʛʥʽʟʜʽʚʣʽ ʚʦʜʦʧʣʘʚʥʠʭ ʧʪʘʭʽʚ ʥʘ 

ʦʟʝʨʘʭ), ʙʽʦʪʠʯʥʝ (ʟʙʝʨʝʞʝʥʥʷ ʨʽʜʢʽʩʥʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥʥʠʭ ʪʘ ʪʚʘʨʠʥʥʠʭ ʫʛʨʫʧʦ-

ʚʘʥʴ), ʝʢʦʣʦʛʦ-ʨʝʢʨʝʘʮʽʡʥʝ ʪʦʱʦ. ɿʽ ʟʨʦʩʪʘʥʥʷʤ ʧʦʧʠʪʫ ʥʘ ʝʢʦʩʠʩʪʝʤʥʽ ʧʦʩʣʫʛʠ 

ʟʘʧʦʚʽʜʥʦ-ʨʝʢʨʝʘʮʽʡʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʥʝʦʙʭʽʜʥʦ ʟʜʽʡʩʥʠʪʠ ʣʘʥʜʰʘʬʪʥʝ ʟʦʥʫʚʘʥʥʷ 

ɼʽʙʨʽʚʩʴʢʦʛʦ ʟʘʢʘʟʥʠʢʘ, ʚʠʜʽʣʠʪʠ ʟʦʥʫ ʩʫʚʦʨʦʾ ʦʭʦʨʦʥʠ ʟʘʙʦʣʦʯʝʥʠʭ ʜʽʣʷʥʦʢ, 

ʙʫʬʝʨʥʫ ʪʘ ʨʝʢʨʝʘʮʽʡʥʫ ʟʦʥʠ.  

ɼʨʫʛʘ ʂɼ çɺʝʣʠʢʽ ʦʟʝʨʘè ʨʦʟʤʽʱʝʥʘ ʫ ʜʦʣʠʥʽ ʨ. ʃʴʚʘ ʡ ʧʨʠʫʨʦʯʝʥʘ ʜʦ 

ʃʴʚʘ-ɻʦʨʠʥʩʴʢʦʛʦ ʌɻʈ ɺʦʣʠʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ. ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʂɼ, ʟʘ ʥʘʰʠʤʠ 

ʦʮʽʥʢʘʤʠ, ʩʪʘʥʦʚʠʪʴ 14,52 ʢʤ
2
. ʈʦʟʛʣʷʥʝʤʦ ʜʝʪʘʣʴʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʣʘʥʜʰʘʬʪʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʇʊʂ ʂɼ çɺʝʣʠʢʽ ʦʟʝʨʘè. ʂɼ çɺʝʣʠʢʽ 

ʦʟʝʨʘè ʚʢʣʶʯʘʻ 11 ʣʘʥʜʰʘʬʪʥʠʭ ʫʨʦʯʠʱ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʘʥʪʨʦʧʦʛʝʥʥʦ ʤʦʜʠʬʽʢʦ-

ʚʘʥʽ ʘʢʚʘʣʴʥʽ ʢʦʤʧʣʝʢʩʠ ʦʟʝʨ ɺʝʨʭʥʻ ʽ ʅʠʞʥʻ. ʋ ʢʽʥʮʽ 70-ʭ ʨʦʢʽʚ ʍʍ ʩʪ. ʧʨʦʪʦ-

ʯʥʠʡ ʨʝʞʠʤ ʦʟʝʨ ʙʫʚ ʟʤʽʥʝʥʠʡ ʥʘ ʩʪʽʯʥʠʡ. ʈʽʯʢʫ ʃʴʚʘ, ʷʢʘ ʧʨʦʪʽʢʘʣʘ ʯʝʨʝʟ ʦʟʝ-

ʨʘ, ʢʘʥʘʣʽʟʫʚʘʣʠ ʽ ʧʨʦʢʣʘʣʠ ʨʫʩʣʦ ʧʦʟʘ ʤʝʞʘʤʠ ʦʟʝʨ. ʇʣʦʱʘ ʦʟ. ɺʝʨʭʥʻ 0,46 ʢʤ
2
, 

ʘ ʦʟ. ʅʠʞʥʻ 0,14 ʢʤ
2
. ʋ ʨʝʟʫʣʴʪʘʪʽ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʧʣʦʱʘ ʦʩʪʘʥ-

ʥʴʦʛʦ ʟʤʝʥʰʠʣʘʩʷ ʥʘ ʧʦʥʘʜ 50,0%; ʬʘʢʪʠʯʥʦ ʚʦʥʦ ʧʝʨʝʪʚʦʨʠʣʦʩʷ ʚ ʦʟʝʨʥʦ-

ʙʦʣʦʪʥʠʡ ʢʦʤʧʣʝʢʩ. 
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ʊʘʙʣʠʮʷ 1 

ʆʮʽʥʦʯʥʽ ʧʦʢʘʟʥʠʢʠ ʛʝʦʢʦʤʧʣʝʢʩʽʚ ʢʣʶʯʦʚʦʾ ʜʽʣʷʥʢʠ çɼʽʙʨʽʚʩʴʢʠʡ ʟʘʢʘʟʥʠʢè 
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ɯ. ʄʽʩʮʝʚʽʩʪʴ ʩʝʨʝʜʥʴʦʚʠʩʦʢʠʭ ʤʝʞʠʨʽʯ, ʱʦ ʩʬʦʨʤʫʚʘʣʘʩʷ ʥʘ ʚʦʜʥʦ-ʣʴʦʜʦʚʠʢʦʚʠʭ ʚʽʜʢʣʘ-

ʜʘʭ ʟ ʙʣʠʟʴʢʠʤ ʟʘʣʷʛʘʥʥʷʤ ʢʨʝʡʜʦʚʠʭ ʚʽʜʢʣʘʜʽʚ, ʫʩʢʣʘʜʥʝʥʘ ʢʘʨʩʪʦʚʠʤʠ ʣʽʡʢʘʤʠ ʪʘ ʙʣʶʜ-

ʮʷʤʠ 

1 1,32 8,03 10 11,76 0,132 7,559 75,587 0,900 

2 3,33 20,22 11 12,94 0,303 3,301 36,312 0,909 

3 0,87 5,27 16 18,82 0,054 18,422 294,754 0,938 

4 0,01 0,06 2 2,35 0,005 200,823 401,647 0,500 

5 7,65 46,40 6 7,06 1,274 0,785 4,709 0,833 

6 2,09 12,66 20 23,53 0,104 9,585 191,694 0,950 

7 0,01 0,09 7 8,24 0,013 477,685 550,998 0,133 

8 0,22 1,35 1 1,18 0,222 4,497 4,497 0,000 

9 0,04 0,24 3 3,53 0,013 76,285 228,856 0,667 

10 0,43 2,62 3 3,53 0,144 6,961 20,883 0,667 

11 0,05 0,32 4 4,71 0,013 75,732 302,927 0,750 

12 0,45 2,74 2 2,35 0,226 4,423 8,846 0,500 

ʋʩʦɹʛʦ 16,48 100,00 85 100,00 0,194 5,158 438,457 0,988 

ɯɯ. ɼʦʣʠʥʥʦ-ʪʝʨʘʩʦʚʘ ʤʽʩʮʝʚʽʩʪʴ ʨ. ʉʪʠʨ ʥʘ ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʘʭ 

13 0,81 54,22 1 11,11 0,808 1,238 1,238 0,000 

14 0,58 38,64 2 22,22 0,288 3,475 6,949 0,500 

15 0,004 0,27 1 11,11 0,004 253,23 253,229 0,000 

16 0,01 0,54 2 22,22 0,004 249,875 499,750 0,500 

17* 0,04 2,69 2 22,22 0,020 50,000 100,000 0,500 

18 0,05 3,65 1 11,11 0,054 18,371 18,371 0,000 

ʋʩʦɹʛʦ 1,49 100,00 9 100,00 0,166 6,042 54,377 0,889 

 

ɼʦʤʽʥʘʥʪʥʠʤʠ ʫʨʦʯʠʱʘʤʠ (48,9% ʧʣʦʱʽ) ʚʠʩʪʫʧʘʶʪʴ ʩʣʘʙʦʭʚʠʣʷʩʪʽ ʜʽʣʷʥ-

ʢʠ ʤʝʞʠʨʽʯ (ʧ 4), ʧʝʨʝʚʘʞʥʦ ʨʦʟʦʨʘʥʽ ʪʘ ʟʘʙʫʜʦʚʘʥʽ (ʨʠʩ. 5). ɿʘ ʨʽʟʥʦʤʘʥʽʪʪʷʤ 

(ʘʙʦ ʯʘʩʪʦʪʦʶ ʟʫʩʪʨʽʯʥʦʩʪʽ) ʣʘʥʜʰʘʬʪʥʠʭ ʢʦʥʪʫʨʽʚ (18 ʰʪ.) ʚʠʜʽʣʷʶʪʴʩʷ ʫʨʦ-

ʯʠʱʘ ʛʦʨʙʠʩʪʦ-ʛʨʷʜʦʚʠʭ ʜʽʣʷʥʦʢ ʤʝʞʠʨʽʯ. ʋ ʣʘʥʜʰʘʬʪʥʦʤʫ ʤʘʣʶʥʢʫ ʂɼ çɺʝ-

ʣʠʢʽ ʦʟʝʨʘè ʜʦʩʠʪʴ ʯʽʪʢʦ ʚʠʜʽʣʷʶʪʴʩʷ ʢʦʥʪʫʨʠ ʧʽʱʘʥʠʭ ʜʶʥ (ʧ 1) ʪʘ ʧʽʱʘʥʠʭ 

ʛʨʷʜ (ʧ 2), ʷʢʽ ʧʦʩʽʜʘʶʪʴ ʥʘʡʚʠʱʠʡ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʡ ʨʽʚʝʥʴ ʫ ʨʝʣʴʻʬʽ. ɿʘʛʘʣʦʤ 

ʥʘʤʠ ʚʠʦʢʨʝʤʣʝʥʦ 55 ʣʘʥʜʰʘʬʪʥʠʭ ʢʦʥʪʫʨʽʚ ʫʨʦʯʠʱ, ʟʘ ʚʠʥʷʪʢʦʤ ʤʝʣʽʦʨʘʪʠʚ-

ʥʠʭ ʢʘʥʘʣʽʚ ʪʘ ʢʘʥʘʣʽʟʦʚʘʥʦʛʦ ʨʫʩʣʘ ʨ. ʃʴʚʘ. ɼʦʣʠʥʘ ʨ. ʃʴʚʘ ʪʨʘʥʩʬʦʨʤʦʚʘʥʘ 

ʤʝʨʝʞʝʶ ʤʝʣʽʦʨʘʪʠʚʥʠʭ ʩʠʩʪʝʤ. ʉʝʨʝʜʥʷ ʧʣʦʱʘ ʫʨʦʯʠʱ ʩʪʘʥʦʚʠʪʴ 0,26 ʢʤ
2
. 

ɹʽʣʴʰ ʜʝʪʘʣʴʥʦ ʣʘʥʜʰʘʬʪʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʂɼ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 2. 



ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ ʉʫʤɼʇʋ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ. ɻʝʦʛʨʘʬʽʯʥʽ ʥʘʫʢʠ. 2020. ʊ. 2. ɺʠʧ. 1 
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ʋʨʦʯʠʱʘ: 1. ʇʽʱʘʥʽ ʜʶʥʠ, ʚʢʨʠʪʽ ʜʫʙʦʚʦ-ʩʦʩʥʦʚʠʤʠ ʪʘ ʩʦʩʥʦʚʠʤʠ ʩʫʭʠʤʠ ʙʦʨʘʤʠ 

ʥʘ ʩʣʘʙʦ- ʪʘ ʩʝʨʝʜʥʴʦʧʽʜʟʦʣʠʩʪʠʭ ʧʽʱʘʥʠʭ ˇʨʫʥʪʘʭ. 2. ʇʨʦʜʦʚʛʫʚʘʪʽ ʧʽʱʘʥʽ ʛʨʷʜʠ ʤʽʞʨʽʯ-

ʢʦʚʠʭ ʨʽʚʥʠʥ, ʚʢʨʠʪʽ ʯʦʨʥʠʯʥʠʢʦʚʠʤʠ ʩʦʩʥʦʚʠʤʠ ʪʘ ʜʫʙʦʚʦ-ʩʦʩʥʦʚʠʤʠ ʩʚʽʞʠʤʠ ʙʦʨʘʤʠ 

ʥʘ ʩʣʘʙʦʧʽʜʟʦʣʠʩʪʠʭ ʪʘ ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʠʭ ʧʽʱʘʥʠʭ ʪʘ ʩʫʧʽʱʘʥʠʭ ˇʨʫʥʪʘʭ. 3. ɻʦʨʙʠʩʪʦ-

ʛʨʷʜʦʚʽ ʜʽʣʷʥʢʠ ʤʝʞʠʨʽʯ, ʚʢʨʠʪʽ ʟʝʣʝʥʦ-ʤʦʭʦʚʠʤʠ ʷʣʠʥʥʠʢʘʤʠ ʪʘ ʩʦʩʥʷʢʘʤʠ ʥʘ ʧʨʠʭʦʚʘ-

ʥʦ-ʧʽʜʟʦʣʠʩʪʠʭ ʪʘ ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʠʭ ʩʫʧʽʱʘʥʠʭ ˇʨʫʥʪʘʭ. 4. ʉʣʘʙʦ ʭʚʠʣʷʩʪʽ ʤʝʞʠʨʽʯʯʷ, 

ʚʢʨʠʪʽ ʩʦʩʥʦʚʠʤʠ ʩʚʽʞʠʤʠ ʙʦʨʘʤʠ ʪʘ ʷʣʠʥʦʚʠʤʠ ʩʚʽʞʠʤʠ ʩʫʙʦʨʘʤʠ ʥʘ ʜʝʨʥʦʚʠʭ ʦʧʽʜʟʦ-

ʣʝʥʠʭ ʩʫʧʽʱʘʥʠʭ ʽ ʧʽʱʘʥʠʭ ˇʨʫʥʪʘʭ, ʧʝʨʝʚʘʞʥʦ ʨʦʟʦʨʘʥʽ ʪʘ ʟʘʙʫʜʦʚʘʥʽ. 5. ʉʧʣʘʥʦʚʘʥʽ ʚʠ-

ʨʽʚʥʷʥʽ ʜʽʣʷʥʢʠ ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ ʽ ʥʠʟʴʢʠʭ ʤʝʞʠʨʽʯ ʟ ʦʩʦʢʦʚʦ-ʟʣʘʢʦʚʦ-ʨʽʟʥʦʪʨʘʚʥʠʤʠ 

ʫʛʨʫʧʦʚʘʥʥʷʤʠ ʪʘ ʯʘʩʪʢʦʚʦ ʯʦʨʥʦʚʽʣʴʭʦʚʠʤʠ ʣʽʩʘʤʠ ʥʘ ʣʫʯʥʦ-ʙʦʣʦʪʥʠʭ ʪʘ ʣʫʯʥʠʭ ʛʣʝʶ-

ʚʘʪʠʭ ʩʫʧʽʱʘʥʠʭ ˇʨʫʥʪʘʭ, ʦʩʫʰʝʥʽ ʪʘ ʯʘʩʪʢʦʚʦ ʨʦʟʦʨʘʥʽ. 6. ɺʠʨʽʚʥʷʥʽ ʧʦʥʠʞʝʥʽ ʜʽʣʷʥʢʠ 

ʤʝʞʠʨʽʯ, ʚʢʨʠʪʽ ʨʽʟʥʦʪʨʘʚʥʦ-ʦʩʦʢʦʚʦ-ʟʝʣʝʥʦʤʦʭʦʚʠʤʠ ʪʘ ʟʝʣʝʥʦʤʦʭʦʚʦ-ʦʩʦʢʦʚʦ-

ʩʠʪʥʠʢʦʚʠʤʠ ʫʛʨʫʧʦʚʘʥʥʷʤʠ ʥʘ ʩʝʨʝʜʥʴʦʧʦʪʫʞʥʠʭ ʪʘ ʧʦʪʫʞʥʠʭ ʪʦʨʬôʷʥʠʢʘʭ, ʧʝʨʝʟʚʦ-

ʣʦʞʝʥʽ. 7. ɺʝʨʭʦʚʽ ʙʦʣʦʪʘ ʟ ʙʝʨʝʟʦʚʦ-ʯʦʨʥʦʚʽʣʴʭʦʚʦ-ʩʬʘʛʥʦʚʦ-ʟʝʣʝʥʦʤʦʭʦʚʠʤ ʜʨʽʙʥʦʣʽʩ-

ʩʷʤ ʪʘ ʦʩʦʢʦʚʦ-ʩʠʪʥʠʢʦʚʦ-ʟʝʣʝʥʦʤʦʭʦʚʠʤʠ ʫʛʨʫʧʦʚʘʥʥʷʤʠ ʥʘ ʧʦʪʫʞʥʠʭ ʪʦʨʬôʷʥʠʢʘʭ, 

ʧʝʨʝʟʚʦʣʦʞʝʥʽ. 8. ʊʨʘʥʩʬʦʨʤʦʚʘʥʘ ʧʨʠʦʟʝʨʥʘ ʪʝʨʘʩʘ, ʚʢʨʠʪʘ ʯʦʨʥʦʚʽʣʴʭʦʚʦ-ʚʝʨʙʦʚʠʤ 

ʜʨʽʙʥʦʣʽʩʩʷʤ ʪʘ ʩʠʪʥʠʢʦʚʦ-ʦʩʦʢʦʚʦ-ʦʯʝʨʝʪʷʥʠʤʠ ʫʛʨʫʧʦʚʘʥʥʷʤʠ ʥʘ ʣʫʯʥʦ-ʙʦʣʦʪʥʠʭ ʛʣʝ-

ʡʦʚʠʭ ʪʘ ʙʦʣʦʪʥʠʭ ʩʝʨʝʜʥʴʦʧʦʪʫʞʥʠʭ ʽ ʧʦʪʫʞʥʠʭ ˇʨʫʥʪʘʭ, ʱʦ ʩʬʦʨʤʫʚʘʣʠʩʷ ʥʘ ʘʣʶʚʽʘ-

ʣʴʥʠʭ ʚʽʜʢʣʘʜʘʭ. 9. ʄʝʣʽʦʨʘʪʠʚʥʽ ʢʘʥʘʣʠ ʥʘ ʚʽʜʤʽʣʠʥʘʭ ʚʢʨʠʪʽ ʦʩʦʢʦʚʦ-ʦʯʝʨʝʪʷʥʠʤʠ 

ʫʛʨʫʧʦʚʘʥʥʷʤʠ ʪʘ ʚʝʨʙʦʣʦʟʦʤ. 10. ʂʘʥʘʣʽʟʦʚʘʥʝ ʨʫʩʣʦ ʨ. ʃʴʚʘ. 11. ʆʟʝʨʥʽ ʫʣʦʛʦʚʠʥʠ, ʷʢʽ 

ʥʘ ʚʽʜʤʽʣʠʥʘʭ ʧʦʨʦʩʣʽ ʦʩʦʢʦʚʦ-ʦʯʝʨʝʪʷʥʠʤʠ ʫʛʨʫʧʦʚʘʥʥʷʤʠ ʪʘ ʨʦʟʨʽʜʞʝʥʠʤʠ ʝʣʝʜʦʻʚʠʤʠ 

ʫʛʨʫʧʦʚʘʥʥʷʤʠ, ʱʦ ʧʽʜʩʪʝʣʷʶʪʴʩʷ ʧʦʪʫʞʥʠʤ ʚʦʜʦʨʦʩʪʝʚʦ-ʟʘʣʽʟʠʩʪʠʤ ʪʘ ʣʽʤʦʥʽʪʦʚʠʤ ʩʘ-

ʧʨʦʧʝʣʝʤ. 

ʈʠʩ. 5. ʃʘʥʜʰʘʬʪʥʘ ʩʪʨʫʢʪʫʨʘ ʢʣʶʯʦʚʦʾ ʜʽʣʷʥʢʠ çɺʝʣʠʢʽ ʦʟʝʨʘè 

ʊʘʙʣʠʮʷ 2 

ʆʮʽʥʦʯʥʽ ʧʦʢʘʟʥʠʢʠ ʛʝʦʢʦʤʧʣʝʢʩʽʚ ʢʣʶʯʦʚʦʾ ʜʽʣʷʥʢʠ çɺʝʣʠʢʽ ʦʟʝʨʘè 
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1 1,02 7,05 6 10,91 0,17 5,86 35,18 0,83 

2 2,48 17,08 11 20,00 0,23 4,43 48,78 0,91 

3 0,30 2,09 18 32,73 0,02 59,38 1068,92 0,94 

4 7,10 48,90 5 9,09 1,42 0,70 3,52 0,80 

5 1,94 13,34 4 7,27 0,48 2,06 8,26 0,75 

6 0,29 2,02 3 5,45 0,10 10,23 30,68 0,67 

7 0,37 2,52 4 7,27 0,09 10,93 0,02 0,75 

8 0,10 0,71 2 3,64 0,05 19,53 0,03 0,50 

9 0,21 1,43 ï* ï ï ï ï ï 

10 0,08 0,57 ï ï ï ï ï ï 

11 0,63 4,31 2 3,64 0,31 3,20 6,40 0,50 

ʋʩʴʦʛʦ 14,52 100,00 55 100,00 0,26 3,79 208,31 0,98 

* ʜʣʷ ʣʽʥʽʡʥʠʭ ʛʝʦʢʦʤʧʣʝʢʩʽʚ (ʰʪʫʯʥʽ ʜʘʤʙʠ, ʥʘʩʠʧʠ, ʤʝʣʽʦʨʘʪʠʚʥʽ ʢʘʥʘʣʠ, ʨʫʩʣʘ ʨʽʯʦʢ ʪʦɦ ʦ) 

ʨʦʟʨʘʭʫʥʢʠ ʢʽʣʴʢʦʩʪʽ ʢʦʥʪʫʨʽʚ, ʣʘʥʜʰʘʬʪʥʠʭ ʽʥʜʝʢʩʽʚ ʽ ʢʦʝʬʽʮʽʻʥʪʽʚ ʥʝ ʧʨʦʚʦʜʠʣʦʩʷ. 
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ɸʥʘʣʽʟ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʪʘ ʣʘʥʜʰʘʬʪʥʦʾ ʩʪʨʫʢʪʫʨʠ ʛʝʦʢʦʤʧʣʝʢʩʽʚ ʥʘ ʂɼ ʪʘ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʭ ʆɹʉ, ʘ ʪʘʢʦʞ ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʤʘʪʝʨʽʘʣʠ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʘʪʣʘʩʫ 

ʋʢʨʘʾʥʠ [13], ʩʪʘʣʠ ʧʽʜ̌ ʨʫʥʪʷʤ ʜʣʷ ʨʝʛʽʦʥʘʣʴʥʠʭ ʫʟʘʛʘʣʴʥʝʥʴ ʣʘʥʜʰʘʬʪʥʦ-

ʤʦʨʬʦʣʦʛʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʌɻʆ ɺʦʣʠʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ. 

ʋ ʤʝʞʘʭ ɺʦʣʠʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ 11 ʚʠʜʽʚ ʇʊʂ ʨʘʥʛʫ ʣʘʥʜ-

ʰʘʬʪʥʽ ʤʽʩʮʝʚʦʩʪʽ (ʨʠʩ. 6).  

 

ʈʠʩ. 6. ʉʪʨʫʢʪʫʨʘ ʣʘʥʜʰʘʬʪʥʠʭ ʤʽʩʮʝʚʦʩʪʝʡ ɺʦʣʠʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ (ʧʦʙʫʜʦʚʘʥʦ ʟʘ [13]) 

 

ʅʘʡʚʠʱʠʡ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʡ ʨʽʚʝʥʴ ʧʦʩʽʜʘʶʪʴ ʤʽʩʮʝʚʦʩʪʽ ʢʽʥʮʝʚʦ-

ʤʦʨʝʥʥʠʭ ʚʠʩʦʯʠʥ ʯʘʩʪʢʘ ʷʢʠʭ ʫ ʣʘʥʜʰʘʬʪʥʽʡ ʩʪʨʫʢʪʫʨʽ ɺʦʣʠʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ 

ʩʪʘʥʦʚʠʪʴ 10,5%. ʉʘʤʝ ʮʽ ʇʊʂ ʫ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʃʶʙʦ-

ʤʣʴʩʴʢʦ-ʉʪʦʣʠʥʩʴʢʦʛʦ ʧʘʩʤʘ. ɼʨʫʛʠʡ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʡ ʨʚ̔ʝʥʴ ʧʦʩʽʜʘʶʪʴ ʇʊʂ 
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ʤʦʨʝʥʥʦ-ʟʘʥʜʨʦʚʠʭ ʥʠʟʦʚʠʥ, ʧʣʦʩʢʠʭ ʪʘ ʩʣʘʙʦʭʚʠʣʷʩʪʠʭ ʽʟ ʟʘʛʘʣʴʥʦʶ ʯʘʩʪʢʦʶ 

ʧʣʦʱʽ 2,0%. ɿʘʥʜʨʦʚʽ ʥʠʟʦʚʠʥʠ, ʭʚʠʣʷʩʪʽ, ʟ ʣʝʩʦʚʠʤʠ ʦʩʪʘʥʮʷʤʠ (ʦʩʪʘʥʥʽ ʥʝ ʪʠ-

ʧʦʚʽ ʜʣʷ ʧʦʣʽʩʴʢʠʭ ʇʊʂ) ʣʦʢʘʣʽʟʦʚʘʥʽ ʫ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ɺʦʣʠʥʩʴʢʦʛʦ 

ʇʦʣʽʩʩʷ, ʟʦʢʨʝʤʘ ʫ ʙʘʩʝʡʥʽ ʨ. ʉʣʫʯ. ɰʭʥʷ ʯʘʩʪʢʘ ʩʪʘʥʦʚʠʪʴ ʣʠʰʝ 0,9% ʚʽʜ ʧʣʦʱʽ 

ʣʘʥʜʰʘʬʪʥʠʭ ʤʽʩʮʝʚʦʩʪʝʡ ʌɻʆ. ʄʽʩʮʝʚʦʩʪʽ ʟʘʥʜʨʦʚʠʭ ʥʠʟʦʚʠʥ, ʧʣʦʩʢʦ-

ʭʚʠʣʷʩʪʠʭ (2,8% ʧʣʦʱʽ) ʟʘʚʝʨʰʫʶʪʴ ʛʨʫʧʫ ʇʊʂ ʤʦʨʝʥʥʦ-ʟʘʥʜʨʦʚʠʭ ʨʽʚʥʠʥ 

(ʨʠʩ. 7).  

 

ʈʠʩ. 7. ʏʘʩʪʢʘ ʧʨʠʨʦʜʥʠʭ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʫ ʣʘʥʜʰʘʬʪʥʽʡ ʩʪʨʫʢʪʫʨʽ  

ɺʦʣʠʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ (ʫʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ ʇʊʂ 1-11 ʜʠʚ ʥʘ ʨʠʩ. 6) 

 

ɼʦ ʛʨʫʧʠ ʇʊʂ ʜʝʥʫʜʘʮʽʡʥʠʭ ʨʽʚʥʠʥ ʚʽʜʥʦʩʷʪʴʩʷ ʜʚʽ ʣʘʥʜʰʘʬʪʥʽ ʤʽʩʮʝʚʦʩ-

ʪʽ. ɿʘʛʘʣʴʥʘ ʯʘʩʪʢʘ ʮʠʭ ʇʊʂ ʩʪʘʥʦʚʠʪʴ 13,2% ʫ ʩʪʨʫʢʪʫʨʽ ʛʝʦʢʦʤʧʣʝʢʩʽʚ ɺʦʣʠʥ-

ʩʴʢʦʛʦ ʇʦʣʽʩʩʷ. ʊʨʝʪʷ ʛʨʫʧʘ ʇʊʂ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʽʩʮʝʚʦʩʪʷʤʠ ʧʽʱʘʥʦ-ʪʝʨʘʩʦʚʠʭ 

ʛʦʨʙʠʩʪʦ-ʭʚʠʣʷʩʪʠʭ (ʭʚʠʣʷʩʪʦ-ʛʦʨʙʠʩʪʠʭ) ʨʽʚʥʠʥ; ʾʭʥʷ ʟʘʛʘʣʴʥʘ ʯʘʩʪʢʘ ʩʢʣʘʜʘʻ 

21,8% ʧʣʦʱʽ ʪʝʨʠʪʦʨʽʾ ʌɻʆ. ʅʘʡʥʠʞʯʠʡ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʡ ʨʽʚʝʥʴ ʧʦʩʽʜʘʶʪʴ 

ʤʽʩʮʝʚʦʩʪʽ ʘʣʶʚʽʘʣʴʥʦ-ʟʘʥʜʨʦʚʠʭ ʥʠʟʦʚʠʥ ʪʘ ʟʘʧʣʘʚ. ɺʦʥʠ ʟʘʡʤʘʶʪʴ ʥʘʡʙʽʣʴʰʫ 

ʧʣʦʱʫ (48,9%) ʫ ʣʘʥʜʰʘʬʪʥʽʡ ʩʪʨʫʢʪʫʨʽ ɺʦʣʠʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ. ʉʝʨʝʜ ʮʽʻʾ ʛʨʫʧʠ 

ʇʊʂ ʪʘ ʫ ʮʽʣʦʤʫ ʌɻʆ, ʜʦʤʽʥʘʥʪʥʝ ʩʪʘʥʦʚʠʱʝ (23,7% ʧʣʦʱʽ) ʧʦʩʽʜʘʶʪʴ ʘʣʶʚʽʘ-

ʣʴʥʦ-ʟʘʥʜʨʦʚʽ ʥʠʟʦʚʠʥʠ, ʭʚʠʣʷʩʪʽ, ʟ ʦʟʝʨʘʤʠ. ʇʊʂ ʘʣʶʚʽʘʣʴʥʦ-ʟʘʥʜʨʦʚʠʭ ʥʠʟʦ-

ʚʠʥ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 40 ʨʦʢʽʚ ʟʘʟʥʘʣʠ ʧʦʤʽʪʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʫ ʨʝʟʫʣʴʪʘʪʽ 

ʦʩʫʰʫʚʘʣʴʥʠʭ ʤʝʣʽʦʨʘʮʽʡ, ʱʦ ʚʠʤʘʛʘʻ ʩʴʦʛʦʜʥʽ ʜʽʻʚʠʭ ʟʘʭʦʜʽʚ ʟ ʦʧʪʠʤʽʟʘʮʽʾ ʨʝ-

ʛʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ. 

ɺʠʩʥʦʚʢʠ. ʉʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʛʝʥʝʟʠʩ ʣʘʥʜʰʘʬʪʽʚ ɺʦʣʠʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ 

ʤʘʣʠ ʩʝʨʽʷ ʟʣʝʜʝʥʽʥʴ ʫ ʧʣʝʡʩʪʦʮʝʥʽ, ʥʘʡʙʽʣʴʰʽ ʟ ʷʢʠʭ ʦʢʩʴʢʝ ʪʘ ʜʥʽʧʨʦʚʩʴʢʝ. ʇʽ-

ʩʣʷ ʜʝʛʣʷʮʽʘʮʽʾ ʜʥʽʧʨʦʚʩʴʢʦʛʦ ʣʴʦʜʦʚʠʢʘ, ʷʢʠʡ ʧʨʦʽʩʥʫʚʘʚ ʣʠʰʝ 50 ʪʠʩ. ʨʦʢʽʚ ʽ 

ʧʝʨʝʢʨʠʚʘʚ ʙʣʠʟʴʢʦ 71,0% ʪʝʨʠʪʦʨʽʾ ɺʦʣʠʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ, ʨʦʟʧʦʯʘʚʩʷ çʥʫʣʴ-

ʚʘʨʽʘʥʪè ʘʙʦ ʧʦʯʘʪʢʦʚʠʡ ʝʪʘʧ ʨʦʟʚʠʪʢʫ ʣʘʥʜʰʘʬʪʽʚ, ʷʢʠʡ ʩʫʧʨʦʚʦʜʞʫʚʘʚʩʷ ʛʣʦ-

ʙʘʣʴʥʠʤʠ ʢʣʽʤʘʪʠʯʥʠʤʠ ʟʤʽʥʘʤʠ, ʟʘʢʣʘʜʘʥʥʷʤ ʽ ʨʦʟʚʠʪʢʦʤ ʝʨʦʟʽʡʥʦ-ʨʫʩʣʦʚʦʾ 

ʩʽʪʢʠ, ʝʦʣʦʚʠʤʠ ʧʨʦʮʝʩʘʤʠ ʪʦʱʦ. ʉʘʤʝ ʪʦʤʫ ʟʘʥʜʨʦʚʠʡ ʪʠʧ ʣʘʥʜʰʘʬʪʫ ʭʘʨʘʢ-

ʪʝʨʥʠʡ ʜʣʷ ʛʝʦʢʦʤʧʣʝʢʩʽʚ ɺʦʣʠʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ. 
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ɯʥʰʘ ʦʩʦʙʣʠʚʽʩʪʴ ʣʘʥʜʰʘʬʪʽʚ ʌɻʆ ï ʥʝʜʦʩʪʘʪʥʷ ʜʨʝʥʦʚʘʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ, 

ʱʦ ʩʧʨʠʷʣʘ ʰʠʨʦʢʦʤʫ ʨʦʟʧʦʚʩʶʜʞʝʥʥʶ ʙʦʣʽʪ, ʧʝʨʰ ʟʘ ʚʩʝ ʥʠʟʦʚʠʥʥʠʭ. ɹʦʣʦʪʘ 

ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʨʝʞʠʤ, ʧʦʣʽʧʰʫʶʪʴ ʛʘʟʦʚʠʡ ʩʢʣʘʜ ʘʪ-

ʤʦʩʬʝʨʠ ʽ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʫ ʩʠʪʫʘʮʽʶ, ʩʣʫʞʘʪʴ ʧʦʪʫʞʥʠʤ ʛʝʦʭʽʤʽʯʥʠʤ 

ʙʘʨôʻʨʦʤ ʽ ʧʨʠʨʦʜʥʠʤ ʬʽʣʴʪʨʦʤ. ʏʠʤʘʣʦ ʚʦʜʥʦ-ʙʦʣʦʪʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ɺʦʣʠʥʩʴ-

ʢʦʛʦ ʇʦʣʽʩʩʷ ʚʽʜʥʝʩʝʥʦ ʜʦ ʈʘʤʩʘʨʩʴʢʠʭ ʫʛʽʜʴ (çʐʘʮʴʢʽ ʦʟʝʨʘè, çʇʨʠʧôʷʪʴ-

ʉʪʦʭʽʜè, çʏʝʨʝʤʩʴʢʝ ʙʦʣʦʪʦè, çʊʦʨʬʦʚʦ-ʙʦʣʦʪʥʠʡ ʤʘʩʠʚ ʇʝʨʝʙʨʦʜʠè, çɹʦʣʦʪ-

ʥʠʡ ʤʘʩʠʚ ʉʠʨʘ ʇʦʛʦʥʷè, çɹʦʣʦʪʥʠʡ ʤʘʩʠʚ ʉʦʤʠʥʝè, çɹʽʣʝ ʦʟʝʨʦ ʪʘ ʙʦʣʦʪʦ ʂʦ-

ʟʘ-ɹʝʨʝʟʠʥʘè). 

ɻʣʦʙʘʣʴʥʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʪʘ ʘʢʪʠʚʥʘ ʛʦʩʧʦʜʘʨʩʴʢʘ ʜʽʷ-

ʣʴʥʽʩʪʴ ʣʶʜʠʥʠ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 150 ʨʦʢʽʚ ʫ ʤʝʞʘʭ ɺʦʣʠʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ ʧʨʠ-

ʟʚʝʣʠ ʜʦ ʩʫʪʪʻʚʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʛʝʦʢʦʤʧʣʝʢʩʽʚ ɺʦʣʠʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ. ɼʦ ʦʩ-

ʥʦʚʥʠʭ ʥʘʧʨʷʤʽʚ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʘʥʪʨʦʧʦʛʝʥʥʦ-ʤʦʜʠʬʽʢʦʚʘʥʠʭ 

ʣʘʥʜʰʘʬʪʥʠʭ ʩʠʩʪʝʤ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʪʘʢʽ: 

ï ʨʝʢʫʣʴʪʠʚʘʮʽʷ ʧʦʨʫʰʝʥʠʭ ʇʊʂ ʚʥʘʩʣʽʜʦʢ ʢʘʨôʻʨʥʦʛʦ ʚʠʜʦʙʫʪʢʫ ʢʦʨʠʩ-

ʥʠʭ ʢʦʧʘʣʠʥ ʪʘ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʚʠʜʦʙʫʪʢʫ ʙʫʨʰʪʠʥʫ; 

ï ʚʽʜʥʦʚʣʝʥʥʷ ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʚʦʜʦʧʨʦʧʫʩʢʥʦʾ ʤʦʞʣʠʚʦʩʪʽ ʤʝʣʽʦʨʘʪʠ-

ʚʥʠʭ ʢʘʥʘʣʽʚ ʪʘ ʩʧʨʷʤʣʝʥʠʭ ʨʫʩʝʣ ʤʘʣʠʭ ʚʦʜʦʪʦʢʽʚ; 

ï ʨʝʢʦʥʩʪʨʫʢʮʽʷ ʛʝʦʢʦʤʧʣʝʢʩʽʚ ʤʝʣʽʦʨʘʪʠʚʥʠʭ ʩʠʩʪʝʤ ʽʟ ʟʘʢʨʠʪʠʤ ʪʠʧʦʤ 

ʜʨʝʥʘʞʫ, ʜʝ ʘʢʪʠʚʽʟʫʚʘʣʠʩʷ ʚʪʦʨʠʥʥʽ ʧʨʦʮʝʩʠ ʟʘʙʦʣʦʯʫʚʘʥʥʷ; 

ï ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʚʝʜʝʥʥʷ ʦʨʛʘʥʽʯʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ (ʣʦʢʘʣʴʥʽ ʪʝʨʠʪʦʨʽʾ) ʚ 

ʘʛʨʦʢʫʣʴʪʫʨʥʠʭ ʛʝʦʢʦʤʧʣʝʢʩʘʭ, ʱʦ ʟʘʟʥʘʣʠ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʟʘ-

ʙʨʫʜʥʝʥʥʷ; 

ï ʦʧʪʠʤʽʟʘʮʽʷ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʫ ʙʘʩʝʡʥʘʭ ʤʘʣʠʭ ʨʽʯʦʢ ʪʘ ʦʟʝʨ, ʜʝ ʯʘʩʪʢʘ 

ʘʥʪʨʦʧʦʛʝʥʥʦ-ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ ʛʝʦʢʦʤʧʣʝʢʩʽʚ ʩʪʘʥʦʚʠʪʴ ʧʦʥʘʜ 50,0%; 

ï ʟʘʜʝʨʥʫʚʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʣʽʩʦʤʝʣʽʦʨʘʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʛʝʦʢʦʤʧʣʝʢʩʽʚ ʟ 

ʘʢʪʠʚʽʟʘʮʽʻʶ ʝʦʣʦʚʠʭ, ʧʽʨʦʛʝʥʥʠʭ ʪʘ ʣʽʩʦʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ; 

ï ʨʝʥʘʪʫʨʘʣʽʟʘʮʽʷ ʜʝʷʢʠʭ ʇɸʂ ʦʟʝʨ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʜʠʩʪʨʦʬʥʽʡ ʩʪʘʜʽʾ 

ʝʚʦʣʶʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʰʣʷʭʦʤ ʚʠʜʦʙʫʪʢʫ ʩʘʧʨʦʧʝʣʶ ʪʘ ʚʠʣʫʯʝʥʥʷ ʩʠʥʪʝʟʦʚʘ-

ʥʦʾ ʙʽʦʤʘʩʠ ʤʘʢʨʦʬʽʪʽʚ; 

ï ʟʘʣʫʞʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʜʽʣʷʥʦʢ ʟʘʧʣʘʚʥʦ-ʪʝʨʘʩʦʚʠʭ ʛʝʦʢʦʤʧʣʝʢʩʽʚ ʨʽʯʢʦ-

ʚʠʭ ʜʦʣʠʥ, ʷʢʽ ʟʘʟʥʘʣʠ ʧʘʩʦʚʠʱʥʦʾ ʜʠʛʨʝʩʽʾ; 

ï ʨʦʟʰʠʨʝʥʥʷ ʧʣʦʱ ʟʘʧʦʚʽʜʥʠʭ ʚʦʜʥʦ-ʙʦʣʦʪʥʠʭ ʛʝʦʢʦʤʧʣʝʢʩʽʚ ʟ ʤʝʪʦʶ ʧʽ-

ʜʪʨʠʤʘʥʥʷ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ʛʽʜʨʦʤʦʨʬʥʠʭ ʇʊʂ. 

ʅʘʚʝʜʝʥʽ ʚʠʱʝ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʠ ʪʘ ʟʘʭʦʜʠ ʟ ʚʽʜʥʦʚʣʝʥʥʷ ʫʨʘʟʣʠʚʠʭ ʜʦ ʧʨʠ-

ʨʦʜʥʠʭ ʽ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʟʤʽʥ ʣʘʥʜʰʘʬʪʥʠʭ ʩʠʩʪʝʤ ʪʘ ʾʭʥʴʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʤʘ-

ʛʘʶʪʴ ʜʝʨʞʘʚʥʦʾ ʩʪʨʘʪʝʛʽʾ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʩʴʢʦʛʦ 

ʇʦʣʽʩʩʷ, ʪʘ ɺʦʣʠʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ ʟʦʢʨʝʤʘ, ʥʘ ʟʘʩʘʜʘʭ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. 
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Summary 

Zubkovych I.V., Martyniuk V.ʆ. The Peculiarities of the Landscape Struc-

ture of Volyn Polesia (Based on Results of Field Researches on Key Areas). 

The actuality and necessities of creation of landscape cadaster of physical and geographical 

regions of Volyn Polesia have been substantiated. Such studies are consistent with the main points 

of the European Landscape Convention, the Strategy for the Sustainable Development of Ukraine, 

as well as the basic principles of balanced nature management of local territories. 
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The purpose of the study is to reveal the features of the genesis and landscape structure of the 

geo-complexes of Volyn Polesia. The basis of the study is grounded on materials of long-term expe-

ditionary and semi-stationary landscape searches within Volyn Polesia. The network of key areas 

for conducting field landscape searches of the natural area has been shown. The methods of com-

plex physical-geographical researches, soil-geochemical catenas, landscape GIS-mapping of geo-

complexes, metrization of landscape systems, taking into account paleogeographic development of 

Volyn Polesia, modern classification of natural and anthropogenically altered landscape complexes 

have become an essential basis. 

A digital map of the quaternary sediments of Volyn Polesia has been presented and the gene-

sis and features of the formation of landscapes of the physico-geographical area (FGA) have been 

analyzed. The focus has been placed on the role of Pleistocene glaciation in the development of 

landscapes in the research area. The large-scale landscape maps of the key sections of çDibrovsk 

Hydrological Reserveè (Nyzhnostryiskyi physical and geographical area) and çVelyki ozeraè (Lva-

Horynskyi physical and geographical area) have been constructed and its landscape metric analy-

sis has been made. The materials of own field searches and cartographic sources of the national at-

las of Ukraine have been summarized and the digital map of the landscape structure of Volyn 

Polesia has been developed. The analysis of geocomplexes of different hierarchical levels of FGA 

and the problematic issues of anthropogenic transformations of landscapes have been highlighted. 

The basic directions of restoration of anthropogenically-modified landscape systems and optimiza-

tion measures of the environmental management of the region on the principles of sustainable de-

velopment have been offered. 

Key words: Volyn Polesia, landscape, landscape cadaster, natural territorial complex, land-

scape tract, optimization of nature management.   
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ʉʋʏɸʉʅʀʁ ɽʂʆʃʆɻɯʏʅʀʁ ʉʊɸʅ ʄɯʉʊɸ ʂʆɺɽʃʗ  

  
ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʘʥʘʣʽʟʫ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʩʴʦʛʦʜʝʥʥʷ ʤʽʩʪʘ ʂʦʚʝʣʷ. ʈʦʟʚʠʪʦʢ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʥʘʜʤʽʨʥʝ ʫʱʽʣʴʥʝʥʥʷ ʟʘʙʫʜʦʚʠ, ʥʝʨʘ-

ʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʘ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ï ʥʝʟʥʘʯʥʝ ʬʽʥʘʥʩʫʚʘʥʥʷ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʧʨʦʛʨʘʤ, ʩʪʚʦʨʠʣʠ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʧʨʠʟʚʝ-

ʣʦ ʜʦ ʝʢʦʣʦʛʽʯʥʦʾ ʢʨʠʟʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʣʠ ʫ ʚʠʚʯʝʥʥʽ, ʘʥʘʣʽʟʽ ʪʘ ʦʮʽʥʮʽ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ 

ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʤʽʩʪʘ ʂʦʚʝʣʷ, ʟ ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ ʡʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝ-

ʨʝʜʦʚʠʱʘ ʪʘ ʫʤʦʚ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʽ ʩʪʦʩʫʚʘʣʠʩʴ ʚʠʨʽʰʝʥʥʶ ʘʢʪʫʘʣʴʥʠʭ ʧʠʪʘʥʴ 

ʚʧʣʠʚʫ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʩʪʘʥ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ˇʨʫʥʪ, ʧʦʚʝʨʭʥʝʚʽ ʪʘ ʧʽʜʟʝ-

ʤʥʽ ʚʦʜʠ. ɼʦʚʝʜʝʥʦ ʧʨʷʤʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʪʘ ʩʪʘʥʦʤ ʟʜʦ-

ʨʦʚôʷ, ʘ ʪʘʢʦʞ ʟʨʦʩʪʘʥʥʷʤ ʭʨʦʥʽʯʥʠʭ ʥʝʩʧʝʮʠʬʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʟʦʢʨʝʤʘ, ʪʘʢʠʭ, ʷʢ ʘʪʝ-

ʨʦʩʢʣʝʨʦʟ, ʭʚʦʨʦʙʠ ʩʝʨʮʷ, ʨʘʢ ʣʝʛʝʥʽʚ ʪʦʱʦ. ʈʦʟʛʣʷʥʫʪʦ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʟʘʭʦʜʠ ʨʝʛʽʦʥʘʣʴʥʦʾ 
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ʝʢʦʣʦʛʽʯʥʦʾ ʧʨʦʛʨʘʤʠ çɽʢʦʣʦʛʽʷ 2016-2020è ʂʦʚʝʣʴʩʴʢʦʾ ʤʽʩʴʢʦʾ ʈʘʜʠ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʷʢʠʭ 

ʩʧʨʠʷʪʠʤʝ ʟʥʠʞʝʥʥʶ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ ʤʽʩʪʘ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʝʢʦʣʦʛʽʷ, ʟʘʙʨʫʜʥʝʥʥʷ, ʘʥʪʨʦʧʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽ 

ʟʘʭʦʜʠ, ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʉʫʯʘʩʥʠʡ ʨʽʚʝʥʴ ʪʝʭʥʦʛʝʥʝʟʫ ʤʽʩʪ ʋʢʨʘʾʥʠ, ʫ ʪʦʤʫ 

ʯʠʩʣʽ ʽ ʤʽʩʪʘ ʂʦʚʝʣʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ 

ʟʦʥ ʽ ʧʦʩʠʣʝʥʥʷʤ ʾʭ ʥʝʛʘʪʠʚʥʦʾ ʜʽʾ ʥʘ ʜʦʚʢʽʣʣʷ, ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ, ʪʚʘʨʠʥʥʠʡ ʽ 

ʨʦʩʣʠʥʥʠʡ ʩʚʽʪ. ʈʦʟʚʠʪʦʢ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, 

ʥʘʜʤʽʨʥʝ ʫʱʽʣʴʥʝʥʥʷ ʟʘʙʫʜʦʚʠ, ʥʝʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨ-

ʩʽʚ, ʘ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ï ʥʝʟʥʘʯʥʝ ʬʽʥʘʥʩʫʚʘʥʥʷ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʧʨʦʛʨʘʤ, 

ʩʪʚʦʨʠʣʠ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʝʢʦʣʦʛʽʯ-

ʥʦʾ ʢʨʠʟʠ.  

ʉʫʯʘʩʥʝ ʤʽʩʪʦ ï ʮʝ ʜʦʩʪʘʪʥʴʦ ʢʨʫʧʥʘ ʰʪʫʯʥʘ ʝʢʦʩʠʩʪʝʤʘ, ʫ ʷʢʽʡ ʞʠʚʝ ʣʶ-

ʜʠʥʘ ʽ ʜʝ ʧʽʜ ʚʧʣʠʚʦʤ ʾʾ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʘʯʥʘ ʟʤʽʥʘ 

ʩʢʣʘʜʫ ʽ ʩʪʨʫʢʪʫʨʠ ʫʩʽʭ ʙʣʦʢʽʚ ʧʨʠʨʦʜʥʦʾ ʝʢʦʩʠʩʪʝʤʠ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘʜʟʚʠ-

ʯʘʡʥʘ ʧʦʪʫʞʥʽʩʪʴ ʤʽʞʩʠʩʪʝʤʥʠʭ ʟʚôʷʟʢʽʚ ʽ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʩʫʤʽʞʥʽ ʧʨʠʨʦ-

ʜʥʽ ʝʢʦʩʠʩʪʝʤʠ, ʥʘʛʨʦʤʘʜʞʫʻʪʴʩʷ ʥʘʜʣʠʰʦʢ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ, ʤʝʭʘʥʽʟʤʠ ʧʨʠʨʦ-

ʜʥʦʛʦ ʩʘʤʦʨʝʛʫʣʶʚʘʥʥʷ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʤʽʥʶʶʪʴʩʷ ʤʝʭʘʥʽʟʤʘʤʠ ʘʥʪʨʦʧʦʛʝʥ-

ʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ.  

ʉʝʨʡʦʟʥʽ ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʽʩʥʫʶʪʴ ʥʝ ʣʠʰʝ ʫ ʥʘʡʢʨʫʧʥʽʰʠʭ ʤʽʩʪʘʭ, ʘʣʝ 

ʡ ʫ ʪʠʭ ʤʽʩʪʘʭ, ʱʦ ʤʘʶʪʴ ʟʥʘʯʥʦ ʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ ʥʘʩʝʣʝʥʥʷ. ɼʦ ʪʘʢʠʭ ʤʽʩʪ ʥʘ-

ʣʝʞʠʪʴ ʤʽʩʪʦ ʂʦʚʝʣʴ, ʷʢʝ ʻ ʦʜʥʠʤ ʩʝʨʝʜ ʙʽʣʴʰʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʤʽʩʪ ʥʘ ʪʝʨʝʥʘʭ 

ɿʘʭʽʜʥʦʾ ʋʢʨʘʾʥʠ, ʘ ʪʦʤʫ ʧʦʪʝʥʮʽʘʣ ʡʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʦ-

ʩʠʪʴ ʟʥʘʯʥʠʡ.  

ʐʚʠʜʢʝ ʟʨʦʩʪʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʤʽʩʪʘ ʥʘ ʦʩʥʦʚʽ ʝʢʩʪʝʥʩʠʚʥʦʛʦ ʧʨʦʤʠʩʣʦʚʦʛʦ 

ʨʦʟʚʠʪʢʫ; ʚʠʩʦʢʘ ʟʘʙʨʫʜʥʝʥʽʩʪʴ ʜʦʚʢʽʣʣʷ ʧʨʦʤʠʩʣʦʚʠʤʠ ʚʠʢʠʜʘʤʠ ʽ ʚʽʜʭʦʜʘʤʠ; 

ʥʝʟʘʜʦʚʽʣʴʥʠʡ ʩʪʘʥ ʞʠʪʪʻʟʘʙʝʟʧʝʯʫʚʘʣʴʥʠʭ ʩʠʩʪʝʤ; ʥʝʩʧʨʠʷʪʣʠʚʘ ʪʝʨʠʪʦʨʽʘʣʴ-

ʥʦ-ʧʣʘʥʫʚʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʤʽʩʪʘ ʧʨʠʟʚʝʣʠ ʜʦ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦ-

ʚʢʽʣʣʷ, ʧʦʚʝʨʭʥʝʚʠʭ ʪʘ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʟʘʥʝʜʙʘʥʦʩʪʽ ʢʘʥʘʣʽʟʘʮʽʡʥʠʭ ʤʝʨʝʞ, ʩʢʦ-

ʨʦʯʝʥʥʷ ʟʝʣʝʥʠʭ ʟʦʥ ʪʦʱʦ. ɺʩʝ ʮʝ ʧʦʪʨʝʙʫʻ ʧʦʩʠʣʝʥʦʾ ʫʚʘʛʠ ʟ ʙʦʢʫ ʤʽʩʮʝʚʠʭ ʦʨ-

ʛʘʥʽʚ ʚʣʘʜʠ ʪʘ ʟʘʣʫʯʝʥʥʷ ʟʥʘʯʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ. 

ʆʩʥʦʚʥʘ ʤʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʣʘ ʫ ʚʠʚʯʝʥʥʽ, ʘʥʘʣʽʟʽ ʪʘ ʦʮʽʥʮʽ ʬʘʢʪʦʨʽʚ 

ʚʧʣʠʚʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʤʽʩʪʘ ʂʦʚʝʣʷ ʟ ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ 

ʡʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʫʤʦʚ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʙʫ-

ʣʠ ʚʠʢʦʨʠʩʪʘʥʽ: ʬʦʥʜʦʚʽ ʤʘʪʝʨʽʘʣʠ ɺʦʣʠʥʩʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʨʝʛʽʦʥʘʣʴʥʦʛʦ 

ʮʝʥʪʨʫ ʟ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʾ, ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ɺʦʣʠʥ-

ʩʴʢʦʾ ʦʙʣʜʝʨʞʘʜʤʽʥʽʩʪʨʘʮʽʾ, ʂʦʚʝʣʴʩʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ, ʂʦʚʝʣʴʩʴʢʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʚʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʂʦʚʝʣʴʩʴʢʦʛʦ ʋɺʂɻ  çʂʦʚʝʣʴʚʦʜʦʢʘʥʘʣè, ʤʦʥʦʛʨʘʬʽʾ, 

ʩʪʘʪʪʽ ʪʘ ɯʥʪʝʨʥʝʪ. 
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ɿʘʛʘʣʴʥʽ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʧʠʪʘʥʥʷ ʱʦʜʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʢʣʘʜʦʚʠʭ ʧʨʠ-

ʨʦʜʥʦ-ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʤ. ʂʦʚʝʣʷ ʨʦʟʛʣʷʜʘʣʠʩʷ ʫ ʨʦʙʦʪʘʭ ɹʝʮʝʣʶʢʘ ɺ.ɺ., ɻʦ-

ʣʫʙʘ ʉ.ʄ., ɻʦʣʫʙ ɺ.ʆ., ɺʦʣʦʱʠʥʩʴʢʦʾ ʉ.ʉ., ɺʦʣʦʰʠʥʘ ɯ.ʄ., ʂʨʘʚʮʽʚʘ ɺ.ʉ., ʃʘ-

ʭʘʷ ʖ.ʆ. ʪʘ ʽʥ.  

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʊʝʭʥʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʩʫʩʧʽʣʴʩʪʚʘ ʧʨʠʟʚʽʚ ʜʦ 

ʪʦʛʦ, ʱʦ ʧʨʦʙʣʝʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʡ ʚʠʞʠʚʘʥʥʷ ʚ 

ʥʴʦʤʫ ʣʶʜʩʪʚʘ ʚʠʡʰʣʠ ʥʘ ʧʝʨʰʠʡ ʧʣʘʥ ʘʢʪʫʘʣʴʥʠʭ ʧʠʪʘʥʴ ʩʴʦʛʦʜʝʥʥʷ. ʊʝʭʥʦ-

ʛʝʥʥʠʡ ʧʨʝʩ ʥʘ ʜʦʚʢʽʣʣʷ ʟʨʦʩʪʘʻ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ, ʘ ʦʜʥʽʻʶ ʽʟ ʡʦʛʦ ʧʨʠʯʠʥ ʻ ʫʨ-

ʙʘʥʽʟʘʮʽʷ. ɺ ʫʨʙʦʝʢʦʩʠʩʪʝʤʘʭ ʪʨʠʚʘʻ ʥʘʢʦʧʠʯʝʥʥʷ ʥʝʚʣʘʩʪʠʚʠʭ ʜʣʷ ʙʽʦʩʬʝʨʠ 

ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ-ʢʩʝʥʦʙʽʦʪʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʷʢʽ ʩʫʪʪʻʚʦ 

ʟʤʽʥʶʶʪʴ ʫʩʪʘʣʝʥʫ ʩʪʨʫʢʪʫʨʫ ʪʘ ʧʨʠʨʦʜʥʽ ʬʫʥʢʮʽʾ ʙʽʦʮʝʥʦʟʽʚ. ɺʠʟʥʘʯʝʥʥʷ ʨʝʘ-

ʣʴʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʧʨʦʤʠʩʣʦʚʠʭ ʤʽʩʪ ʟʘʚʞʜʠ ʻ ʘʢʪʫʘʣʴʥʠʤ, ʦʩʢʽʣʴʢʠ ʚʦ-

ʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʧʦʪʝʥʮʽʡʥʦ ʝʢʦʣʦʛʽʯʥʦ ʟʘʛʨʦʟʣʠʚʠʭ ʧʽʜʧʨʠ-

ʻʤʩʪʚ, ʟʘʚʘʥʪʘʞʝʥʠʤʠ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʤʘʛʽʩʪʨʘʣʷʤʠ, ʟʥʘʯʥʦʶ ʱʽʣʴʥʽʩʪʶ ʥʘʩʝ-

ʣʝʥʥʷ. ʉʴʦʛʦʜʥʽ ʦʯʝʚʠʜʥʠʡ ʬʘʢʪ ʥʝʛʘʪʠʚʥʦʾ ʜʽʾ ʤʽʩʴʢʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʘʛʣʦʤʝʨʘ-

ʮʽʡ ʥʘ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ. ʇʨʦʙʣʝʤʘ ʟʘʭʠʩʪʫ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʽʜ ʟʘ-

ʙʨʫʜʥʝʥʥʷ ʚʠʩʫʚʘʻ ʧʠʪʘʥʥʷ ʢʦʥʪʨʦʣʶ ʟʘ ʥʘʷʚʥʽʩʪʶ ʚʠʩʦʢʦʪʦʢʩʠʯʥʠʭ ʩʧʦʣʫʢ ʫ 

ˇʨʫʥʪʘʭ, ʧʦʚʝʨʭʥʝʚʠʭ ʽ ʧʽʜʟʝʤʥʠʭ ʚʦʜʘʭ, ʚ ʘʪʤʦʩʬʝʨʽ ʡ ʨʦʩʣʠʥʘʭ, ʢʽʣʴʢʽʩʪʴ ʷʢʠʭ 

ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ ɻɼʂ. ɺʘʞʢʽ ʤʝʪʘʣʠ (ɺʄ) ʩʪʘʶʪʴ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯ-

ʥʠʤʠ ʟʘʙʨʫʜʥʶʚʘʯʘʤʠ, ʷʢʽ ʚʠʧʝʨʝʜʞʘʶʪʴ ʚʽʜʭʦʜʠ ʘʪʦʤʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ [7]. 

ʂʦʚʝʣʴ ï ʤʽʩʪʦ ʦʙʣʘʩʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʨʘʡʦʥʥʠʡ ʮʝʥʪʨ, ʨʦʟʪʘʰʦʚʘʥʝ ʥʘ ʤʘ-

ʣʴʦʚʥʠʯʽʡ ʨʽʚʥʠʥʽ ɿʘʭʽʜʥʦʛʦ ʇʦʣʽʩʩʷ, ʥʘ ʙʝʨʝʛʘʭ ʨʽʯʢʠ ʊʫʨʽʷ, ʫ ʛʝʦʛʨʘʬʽʯʥʦʤʫ 

ʮʝʥʪʨʽ ɺʦʣʠʥʽ, ʟʘ 70 ʢʤ ʚʽʜ ʦʙʣʘʩʥʦʛʦ ʮʝʥʪʨʫ ï ʃʫʮʴʢʘ. ʄʽʩʪʦ ʂʦʚʝʣʴ ī ʟʘʭʽʜʥʽ 

ʚʦʨʦʪʘ ʋʢʨʘʾʥʠ ʚ ɭʚʨʦʧʫ. ɿʘ 60-70 ʢʤ ʚʽʜ ʂʦʚʝʣʷ ʧʨʦʣʛ̫ʘʶʪʴ ʜʝʨʞʘʚʥʽ ʢʦʨʜʦʥʠ: 

ʥʘ ʧʽʚʥʦʯʽ ʽʟ ɹʽʣʦʨʫʩʩʶ, ʥʘ ʟʘʭʦʜʽ ʽʟ ʇʦʣʴʱʝʶ. ʄʽʩʪʦ ʟʘʡʤʘʻ ʪʝʨʠʪʦʨʽʶ 47 ʢʤ Į 

(0,2% ʪʝʨʠʪʦʨʽʾ ɺʦʣʠʥʽ) [7]. 

ʄʽʩʪʦ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰʠʭ ʟʘʣʽʟʥʠʯʥʠʭ ʚʫʟʣʽʚ ɿʘʭʽʜʥʦʾ ʋʢʨʘʾʥʠ, ʷʢʠʡ 

ʤʘʻ ʚʘʛʦʤʝ ʩʪʨʘʪʝʛʽʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʋʢʨʘʾʥʠ, ʟ'ʻʜʥʫʶʯʠ ʾʾ ʽʟ ʙʘʛʘʪʴʤʘ ʻʚʨʦʧʝʡ-

ʩʴʢʠʤʠ ʢʨʘʾʥʘʤʠ. ɺʽʜ ʂʦʚʝʣʷ ʨʦʟʭʦʜʷʪʴʩʷ ʟʘʣʽʟʥʠʯʥʽ ʰʣʷʭʠ ʫ ʰʝʩʪʠ ʥʘʧʨʷʤʢʘʭ: 

ʜʦ ʉʘʨʥ (ʥʘ ʂʠʾʚ), ʜʦ ʂʽʚʝʨʝʮʴ (ʥʘ ʃʫʮʴʢ ʪʘ ʈʽʚʥʝ), ʜʦ ɺʦʣʦʜʠʤʠʨʘ-

ɺʦʣʠʥʩʴʢʦʛʦ (ʥʘ ʃʴʚʽʚ), ʜʦ ʍʦʣʤʫ (ʥʘ ɺʘʨʰʘʚʫ ʪʘ ɹʝʨʣʽʥ), ʜʦ ɹʨʝʩʪʘ ʪʘ ʜʦ ʂʘ-

ʤʽʥʴ-ʂʘʰʠʨʩʴʢʦʛʦ. 

ʉʫʯʘʩʥʠʡ ʂʦʚʝʣʴ ī ʟʥʘʯʥʠʡ ʧʨʦʤʠʩʣʦʚʠʡ ʮʝʥʪʨ ʋʢʨʘʾʥʠ ʽ ʚʝʣʠʢʠʡ ʾʾ ʪʨʘʥ-

ʩʧʦʨʪʥʠʡ ʚʫʟʦʣ. ʏʝʨʝʟ ʂʦʚʝʣʴ ʧʨʦʭʦʜʷʪʴ ʥʘʡʢʦʨʦʪʰʽ ʰʣʷʭʠ ʤʽʞ ʂʠʻʚʦʤ, ɺʘʨ-

ʰʘʚʦʶ ʪʘ ɹʝʨʣʽʥʦʤ, ʱʦ ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʤʽʞʥʘʨʦʜʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ 

ʪʘ ʥʘʙʫʪʪʷ ʩʪʘʪʫʩʫ ʪʨʘʥʩʻʚʨʦʧʝʡʩʴʢʦʛʦ  çʤʦʩʪʫè ʫ ʨʦʟʚʠʪʢʫ ʤʽʞʜʝʨʞʘʚʥʠʭ ʟʦʚ-

ʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʠʭ ʟʚôʷʟʢʽʚ [7].  

ʂʦʚʝʣʴ ʨʦʟʤʽʱʝʥʠʡ ʫ ʧʦʤʽʨʥʦʤʫ ʢʣʽʤʘʪʠʯʥʦʤʫ ʧʦʷʩʽ. ʅʘ ʬʦʨʤʫʚʘʥʥʷ ʢʣʽʤʘʪʫ 

ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʟʜʽʡʩʥʶʻ ɸʪʣʘʥʪʠʯʥʠʡ ʦʢʝʘʥ. ʇʝʨʝʥʝʩʝʥʥʷ ʧʦʚʽʪʨʷʥʠʭ ʤʘʩ ʟ ɸʪʣʘʥ-
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ʪʠʢʠ ʪʘ ʉʝʨʝʜʟʝʤʥʦʛʦ ʤʦʨʷ ʬʦʨʤʫʶʪʴ ʦʧʘʜʠ, ʚʠʟʥʘʯʘʶʪʴ ʤôʷʢʫ, ʟ ʯʠʩʪʠʤʠ ʚʽʜʣʠʛʘ-

ʤʠ ʟʠʤʫ, ʚʽʜʥʦʩʥʦ ʧʨʦʭʦʣʦʜʥʝ ʣʽʪʦ. ʄʽʩʪʦ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʟʦʥʽ ʟ ʜʦʩʪʘʪʥʽʤ ʨʝʞʠʤʦʤ 

ʟʚʦʣʦʞʝʥʥʷ [9].  

ɽʢʦʩʠʩʪʝʤʘ ʚʝʣʠʢʦʛʦ ʤʽʩʪʘ ʚʧʣʠʚʘʻ ʥʘ ʟʤʽʥʫ ʧʨʠʨʦʜʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝ-

ʨʠʪʦʨʽʾ, ʫ ʪ.ʯ. ʽ ʢʣʽʤʘʪʠʯʥʠʭ. ʋ ʤʝʞʘʭ ʂʦʚʝʣʷ ʚʠʜʽʣʷʶʪʴʩʷ 2 ʤʽʢʨʦʢʣʽʤʘʪʠʯʥʽ 

ʟʦʥʠ: ʟʘʧʣʘʚʘ ʨ. ʊʫʨʽʷ ʪʘ ʾʾ ʧʨʠʪʦʢ (ʥʠʞʯʘ ʪʝʤʧʝʨʘʪʫʨʘ ʽ ʚʠʱʘ ʚʦʣʦʛʽʩʪʴ); ʪʝʨʘʩʘ 

ʨ. ʊʫʨʽʷ (ʪʝʤʧʝʨʘʪʫʨʘ ʚʠʱʘ, ʥʽʞ ʥʘ ʟʘʧʣʘʚʽ, ʚʦʣʦʛʽʩʪʴ ʤʝʥʰʘ). ʇʨʠ ʨʦʟʰʠʨʝʥʥʽ 

ʧʣʦʱʽ ʤʽʩʪʘ, ʟʙʽʣʴʰʝʥʥʽ ʡʦʛʦ ʯʠʩʝʣʴʥʦʩʪʽ ʡ ʚʠʩʦʪʥʦʩʪʽ ʟʘʙʫʜʦʚʠ, ʚʩʝ ʦʜʥʦ ʪʝʥ-

ʜʝʥʮʽʷ ʟʙʝʨʽʛʘʻʪʴʩʷ. ʎʝ ʟʫʤʦʚʣʝʥʦ ʟʘʙʫʜʦʚʦʶ ʪʝʨʘʩʥʠʭ ʜʽʣʷʥʦʢ, ʟʘʧʣʘʚʥʽ ʪʝʨʠ-

ʪʦʨʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʽʜ ʩʪʚʦʨʝʥʥʷ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʭ ʛʦʨʦʜʥʽʭ ʜʽʣʷʥʦʢ, ʟʦʥ 

ʨʝʢʨʝʘʮʽʾ, ʘʙʦ ʧʽʜ ʩʘʤʦʚʽʣʴʥʽ ʟʚʘʣʠʱʘ. ʊʦʤʫ ʤʽʩʮʝʚʘ ʚʽʪʨʦʚʘ ʮʠʨʢʫʣʷʮʽʷ ʥʘ ʟʘ-

ʧʣʘʚʘʭ ʟʙʝʨʽʛʘʻʪʴʩʷ ʙʝʟ ʟʤʽʥ, ʘ ʥʘ ʪʝʨʘʩʘʭ ï ʨʽʟʢʦ ʟʤʽʥʶʻʪʴʩʷ ī ʟʤʝʥʰʫʻʪʴʩʷ, ʘ 

ʥʘ ʜʽʣʷʥʢʘʭ ʽʟ ʚʽʜʥʦʩʥʦ ʨʦʟʨʽʜʞʝʥʦʶ ʟʘʙʫʜʦʚʦʶ ʡ ʧʨʦʩʧʝʢʪʘʭ ʩʧʨʘʮʴʦʚʫʻ ʧʨʠʥ-

ʮʠʧ  çʘʝʨʦʜʠʥʘʤʽʯʥʦʾ ʪʨʫʙʠè [9]. 

ʂʦʚʝʣʴ ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʟʦʥʠ ɺʦʣʠʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ, ʥʘ ʇʦ-

ʣʽʩʴʢʽʡ ʥʠʟʦʚʠʥʽ, ʷʢʘ ʥʘʣʝʞʠʪʴ ʜʦ ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ ʨʽʚʥʠʥʠ, ʥʘ ʙʝʨʝʛʘʭ 

ʨ. ʊʫʨʽʷ. ɺ ʛʝʦʣʦʛʽʯʥʦʤʫ ʨʘʢʫʨʩʽ ʂʦʚʝʣʴ, ʷʢ ʽ ʚʩʷ ʧʽʚʥʽʯʥʘ ʯʘʩʪʠʥʘ ʦʙʣʘʩʪʽ, ʣʝ-

ʞʠʪʴ ʥʘ ʂʦʚʝʣʴʩʴʢʦʤʫ ʚʠʩʪʫʧʽ, ʷʢʠʡ ʻ ʯʘʩʪʠʥʦʶ ʜʨʝʚʥʴʦʾ ʜʦʨʠʬʝʡʩʴʢʦʾ ʉʭʽʜʥʦ-

ʻʚʨʦʧʝʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ [6,11]. 

ʋ ʪʝʢʪʦʥʽʯʥʽʡ ʙʫʜʦʚʽ ʚʽʜʧʦʚʽʜʘʻ ɺʦʣʠʥʦ-ʇʦʜʽʣʴʩʴʢʽʡ ʧʣʠʪʽ. ɿʘ ʨʝʣʴʻʬʦʤ 

ʥʠʟʦʚʠʥʘ ʤʘʻ ʥʝʚʝʣʠʢʽ ʧʽʜʚʠʱʝʥʥʷ. ɼʣʷ ʥʝʾ ʭʘʨʘʢʪʝʨʥʘ ʚʠʩʦʢʘ ʣʽʩʠʩʪʽʩʪʴ, ʟʘʙʦ-

ʣʦʯʝʥʽ ʧʣʦʱʽ (ʜʦ 30-40% ʪʝʨʠʪʦʨʽʾ ʟʘʡʥʷʪʦ ʙʦʣʦʪʘʤʠ) ʪʘ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʪʦʨ-

ʬʦʚʠʱ. ʄʽʩʪʦ ʨʦʟʪʘʰʦʚʘʥʝ ʫ ʟʦʥʽ ʤʽʰʘʥʠʭ ʣʽʩʽʚ. ʗʢʱʦ ʧʦʛʣʷʥʫʪʠ ʥʘ ʢʘʨʪʫ 

ʋʢʨʘʾʥʠ, ʪʦ ʜʫʞʝ ʨʽʜʢʦ ʤʦʞʥʘ ʟʥʘʡʪʠ ʤʽʩʪʦ, ʷʢʝ ʙʫʣʦ ʙ ʪʘʢ ʟʘʭʠʱʝʥʝ ʣʽʩʘʤʠ, ʷʢ 

ʂʦʚʝʣʴ. ʆʪʦʯʝʥʝ ʰʠʨʦʢʠʤ ʣʽʩʦʚʠʤ ʤʘʩʠʚʦʤ, ʚʽʥ ʜʠʭʘʻ ʩʚʽʞʠʤ, ʦʯʠʱʝʥʠʤ ʧʦʚʽ-

ʪʨʷʤ. ɿʥʘʤʝʥʠʪʠʡ ɿʘʜʠʙʩʴʢʠʡ ʣʽʩ, ʧʦʪʽʤ ī ʃʶʙʣʠʥʝʮʴʢʠʡ ʽ ʏʝʨʢʘʩʴʢʠʡ. ɿʘ ʄʦ-

ʱʝʥʦʶ ʜʦʚʛʘ ʩʤʫʛʘ ʣʽʩʫ ʩʷʛʘʻ ʜʦ ʉʢʫʣʠʥʘ, ɹʽʣʠʥʘ, ʘ ʧʦʪʽʤ - ʜʦ ɺʦʣʦʰʦʢ [6, 11]. 

ɻʽʜʨʦʛʨʘʬʽʯʥʫ ʤʝʨʝʞʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʂʦʚʝʣʷ ʬʦʨʤʫʶʪʴ ʨʽʯʢʘ ʊʫʨʽʷ, ʷʢʘ ʩʣʫ-

ʛʫʻ ʧʝʚʥʦʶ ʚʽʩʩʶ ʤʽʩʪʘ ʪʘ ʾʾ ʥʝʚʝʣʠʢʽ ʧʨʠʪʦʢʠ ï ʨ. ʏʦʨʥʘ, ʨ. ɺʦʨʦʥʢʘ, ʚʦʜʦʩʭʦ-

ʚʠʱʝ ʥʘ ʨʽʯʮʽ ʊʫʨʽʷ ʪʘ ʩʪʘʚʦʢ (ʄʦʱʝʥʩʴʢʝ ʚʦʜʦʩʭʦʚʠʱʝ) [7].  

 ʆʩʥʦʚʥʽ ʨʠʩʠ ʛʽʜʨʦʛʨʘʬʽʯʥʦʾ ʤʝʨʝʞʽ ʦʙʫʤʦʚʣʝʥʽ ʚʧʣʠʚʦʤ ʢʦʤʧʣʝʢʩʫ ʬʽʟʠ-

ʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʯʠʥʥʠʢʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʧʝʨʰʦʯʝʨʛʦʚʫ ʨʦʣʴ ʛʨʘʶʪʴ ʨʝʣʴʻʬ, ʢʣʽ-

ʤʘʪʠʯʥʽ ʫʤʦʚʠ, ʛʝʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ʡ ʦʩʦʙʣʠʚʦʩʪʽ ʛʽʜʨʦʛʝʦʣʦʛʽʾ ʨʘʡʦʥʫ. 

ʈʽʯʢʦʚʘ ʤʝʨʝʞʘ ʚʽʜʦʙʨʘʞʘʻ ʩʧʝʮʠʬʽʯʥʽ ʨʠʩʠ ʚʦʣʦʛʦʦʙʽʛʫ ʫ ʤʝʞʘʭ ʚʦʜʦʟʙʦ-

ʨʫ, ʦʙʩʷʛʽʚ ʨʽʯʢʦʚʦʛʦ ʩʪʦʢʫ ʪʘ ʡʦʛʦ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ, ʦʩʦʙʣʠʚʦʩʪʽ ʚʟʘʻʤʦʜʽʾ ʧʦ-

ʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʽ ʧʽʜʩʪʠʣʴʥʦʾ ʧʦʚʝʨʭʥʽ, ʽ ʻ, ʬʘʢʪʠʯʥʦ, ʽʥʜʠʢʘʪʦʨʦʤ ʝʢʦʣʦʛʽʯʥʦ-

ʛʦ ʩʪʘʥʫ ʤ. ʂʦʚʝʣʷ [7]. 

ɺʩʷ ɺʦʣʠʥʩʴʢʘ ʦʙʣʘʩʪʴ, ʟʦʢʨʝʤʘ, ʽ ʤ. ʂʦʚʝʣʴ, ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʤʝʞʘʭ ɺʦʣʠʥʦ-

ʇʦʜʽʣʴʩʴʢʦʛʦ ʘʨʪʝʟʽʘʥʩʴʢʦʛʦ ʙʘʩʝʡʥʫ, ʫ ʷʢʦʤʫ ʧʦʰʠʨʝʥʽ ʧʨʽʩʥʽ ʽ ʤʽʥʝʨʘʣʽʟʦʚʘʥʽ 
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ʧʽʜʟʝʤʥʽ ʚʦʜʠ. ɰʭ ʬʦʨʤʫʚʘʥʥʷ ʽ ʪʝʨʠʪʦʨʽʘʣʴʥʝ ʧʦʰʠʨʝʥʥʷ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʛʝʦʣʦ-

ʛʽʯʥʦʶ ʙʫʜʦʚʦʶ ʽ ʛʝʦʭʽʤʽʯʥʦʶ ʦʙʩʪʘʥʦʚʢʦʶ ʥʘʜʨ. ʇʦʙʣʠʟʫ ʤ. ʂʦʚʝʣʴ ʙôʻ ʜʞʝ-

ʨʝʣʦ ʽʟ ʭʣʦʨʠʜʥʦ-ʥʘʪʨʽʻʚʦ-ʡʦʜʦ-ʙʨʦʤʥʠʤʠ ʚʦʜʘʤʠ. ɽʢʩʧʣʫʘʪʘʮʽʡʥʠʡ ʚʦʜʦʥʦʩ-

ʥʠʡ ʛʦʨʠʟʦʥʪ ʟʘʣʷʛʘʻ ʥʘ ʛʣʠʙʠʥʽ ʧʦʥʘʜ 1300 ʤ [2]. 
 

ʗʢʽʩʪʴ ʩʝʨʝʜʦʚʠʱʘ, ʚ ʷʢʦʤʫ ʤʠ ʞʠʚʝʤʦ ï ʮʝ ʦʜʠʥ ʽʟ ʚʘʛʦʤʠʭ ʬʘʢʪʦʨʽʚ ʥʘ-

ʰʦʛʦ ʟʜʦʨʦʚôʷ ʪʘ ʙʣʘʛʦʧʦʣʫʯʯʷ. ʆʜʥʠʤ ʽʟ ʚʠʜʽʚ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʻ ʚʠʢʠʜʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʠʭ ʽ 

ʧʝʨʝʩʫʚʥʠʭ ʜʞʝʨʝʣ. ɺ ʮʽʣʦʤʫ ʚ ʢʨʘʾʥʽ ʦʩʥʦʚʥʠʤʠ ʟʘʙʨʫʜʥʶʚʘʯʘʤʠ ʧʦʚʽʪʨʷ ʚʠ-

ʩʪʫʧʘʶʪʴ ʧʨʦʤʠʩʣʦʚʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʘ ʥʘ ɺʦʣʠʥʽ, ʚ ʪ.ʯ. ʽ ʚ ʂʦʚʝʣʽ ʧʝʨʝʚʘʞʘʶʯʘ 

ʯʘʩʪʠʥʘ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ (ʧʦʥʘʜ 85%) ʧʦʪʨʘʧʣʷʻ ʚ ʘʪʤʦʩʬʝʨʫ ʚʽʜ ʪʨʘʥʩʧʦʨʪ-

ʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʠʡ ʚ ʋʢʨʘʾʥʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʠʟʴʢʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʜʚʠʛʫʥʽʚ, 

ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʚ ʥʠʭ ʚ 1,4-1,5 ʨʘʟ ʧʝʨʝʚʠʱʫʻ ʩʚʽʪʦʚʽ ʥʦʨʤʠ [12]. 

ɿʘ ʜʘʥʠʤʠ ʦʙʣʘʩʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʩʪʘʪʠʩʪʠʢʠ ʫ 2018 ʨʦʮʽ ʦʙʩʷʛʠ ʚʠʢʠʜʽʚ 

ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʫ ʥʘ ɺʦʣʠʥʽ ʩʢʣʘʣʠ 47,4 ʪʠʩ. ʪʦʥʥ, ʪʨʝʪʠʥʘ ʷʢʠʭ 

ʧʨʠʧʘʜʘʻ ʥʘ ʬʽʣʽʶ ʧʽʜʧʨʠʻʤʩʪʚʘ  çʃʴʚʽʚʛʘʟʪʨʘʥʩè ʫ ʂʦʚʝʣʽ [4].  

ɻʦʣʦʚʥʠʤʠ ʟʘʙʨʫʜʥʶʚʘʯʘʤʠ ʘʪʤʦʩʬʝʨʠ ʻ ʧʝʨʝʩʫʚʥʽ ʟʘʩʦʙʠ, ʚʽʜ ʷʢʠʭ ʫ ʧʦ-

ʚʽʪʨʷ ʫ 2018 ʨʦʮʽ ʥʘʜʽʡʰʣʦ 89% ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʚʠʢʠʜʽʚ, ʽ ʧʨʠ ʮʴʦʤʫ ʧʦʥʘʜ 

57,8% ï ʮʝ ʚʠʢʠʜʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʛʨʦʤʘʜʷʥ. ɺʽʜ ʨʦʙʦʪʠ ʜʚʠʛʫʥʽʚ ʧʝʨʝʩʫʚʥʠʭ 

ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ ʫ ʧʦʚʽʪʨʷ ʥʘʜʽʡʰʣʦ 38,2 ʪʠʩ. ʪʦʥʥ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ, ʧʝ-

ʨʝʚʘʞʥʘ ʯʘʩʪʠʥʘ ʟ ʷʢʠʭ 34,6 ʪʠʩ. ʪʦʥʥ (ʘʙʦ 91%) ï ʮʝ ʚʠʢʠʜʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ. ʗʢʱʦ ʫ ʩʝʨʝʜʥʴʦʤʫ ʚ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʥʦʛʦ ʞʠʪʝʣʷ ʦʙʣʘʩʪʽ ʧʨʠʧʘ-

ʜʘʻ ʧʦ 36,6 ʢʛ ʚʠʢʠʜʽʚ ʚʽʜ ʧʝʨʝʩʫʚʥʠʭ ʜʞʝʨʝʣ, ʪʦ ʫ ʤʽʩʪʽ ʂʦʚʝʣʽ ī 49,8 ʢʛ [3].  

ʆʩʥʦʚʥʠʤʠ ʩʪʘʮʽʦʥʘʨʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

ʫ ʤʽʩʪʽ ʻ: ɺɸʊ  çʂʦʚʝʣʴʩʴʢʠʡ ʤôʷʩʦʢʦʤʙʽʥʘʪ (ʦʢʩʠʜʠ ʚʫʛʣʝʮʶ); ʂʦʚʝʣʴʩʴʢʝ ʧʘ-

ʩʘʞʠʨʩʴʢʝ ʚʘʛʦʥʥʝ ʜʝʧʦ (ʦʢʩʠʜʠ ʚʫʛʣʝʮʶ ʽ ʧʠʣ). ʆʩʥʦʚʥʘ ʯʘʩʪʢʘ ʚʠʢʠʜʽʚ ʰʢʽʜ-

ʣʠʚʠʭ ʨʝʯʦʚʠʥ ʧʨʠʧʘʜʘʻ ʥʘ ʧʝʨʝʩʫʚʥʽ ʜʞʝʨʝʣʘ ʟʘʙʨʫʜʥʝʥʥʷ, ʘ ʥʘ ʩʪʘʮʽʦʥʘʨʥʽ ï 

ʣʠʰʝ ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ. ʆʜʥʘʢ, ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʮʠʭ ʚʠʢʠʜʽʚ ʥʘʣʝʞʠʪʴ ʧʨʦʤʠʩ-

ʣʦʚʠʤ ʚʠʢʠʜʘʤ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ. ɼʘʥʽ ʪʦʢʩʠʢʘ-

ʥʪʠ ʧʝʨʝʙʫʚʘʶʪʴ, ʷʢ ʧʨʘʚʠʣʦ, ʫ ʩʢʣʘʜʽ ʪʚʝʨʜʠʭ ʪʘ ʛʘʟʦʧʦʜʽʙʥʠʭ ʚʠʢʠʜʘʭ. ʇʨʦʪʝ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʯʘʩʪʢʘ ʚʠʢʠʜʽʚ ʟʘ ʧʝʨʽʦʜ ʟ 2010 ʧʦ 2018 ʨʦʢʠ ʟʥʠʟʠʣʘʩʴ ʥʘ 

1,7% ʘʙʦ 145,7 ʪ. [5].  

ʊʨʘʥʩʧʦʨʪ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʩʪʘʙʽʣʴʥʦ ʟʨʦʩʪʘʻ, ʟʫʤʦʚʣʶʶʯʠ 

ʟʙʽʣʴʰʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʇʨʠʯʦʤʫ ʯʘʩʪʢʘ ʜʝʨʞʘʚ-

ʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʟʘ ʧʝʨʽʦʜ 2000-2018 ʨʨ. ʜʫʞʝ ʩʢʦʨʦʪʠʣʘʩʴ, ʘ ʯʘʩʪʢʘ ʧʨʠʚʘʪʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ʟʨʦʩʣʘ. ɸʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ ʻ ʜʞʝʨʝʣʦʤ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ 

ʚʠʩʦʢʦʪʦʢʩʠʯʥʠʤʠ ʩʧʦʣʫʢʘʤʠ, ʟʦʢʨʝʤʘ ʙʝʥʟ(ʘ)ʧʽʨʝʥʦʤ [2]. 

ʐʢʽʜʣʠʚʠʤʠ ʜʣʷ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ ʻ ʥʝ ʪʽʣʴʢʠ ʚʠʢʠʜʠ ʚʽʜ ʘʚʪʦʤʦʙʽʣʽʚ, ʘ ʡ 

ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʰʫʤ, ʷʢʠʡ ʥʝ ʣʠʰʝ ʚʧʣʠʚʘʻ ʥʘ ʩʣʫʭ, ʘ ʡ ʥʘ ʨʦʟʚʠʪʦʢ ʛʽʧʝʨʪʦʥʽʾ, 

ʚʝʛʝʪʦ-ʩʫʜʠʥʥʦʾ ʜʠʩʪʦʥʽʾ, ʜʽʘʙʝʪʫ [3]. ɺ ʫʩʽʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʰʫʤ ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ 
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ʪʷʞʢʫ ʝʢʦʣʦʛʽʯʥʫ ʘʛʨʝʩʽʶ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʣʷ ʙʦʨʦʪʴʙʠ ʟ ʥʠʤ ʷʢ ʽʥʞʝʥʝʨʥʦ-

ʪʝʭʥʽʯʥʽ, ʪʘʢ ʽ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʟʘʭʦʜʠ. 

ɸʥʘʣʽʟ ʤʘʪʝʨʽʘʣʽʚ ʤʽʩʴʢʦʾ ʉɽʉ ʤ. ʂʦʚʝʣʷ ʩʚʽʜʯʠʪʴ, ʱʦ ʦʩʥʦʚʥʠʤʠ ʜʞʝʨʝ-

ʣʘʤʠ ʰʫʤʫ ʫ ʤʽʩʪʽ ʚʠʩʪʫʧʘʶʪʴ ʪʨʘʥʩʧʦʨʪ ʥʘ ʤʘʛʽʩʪʨʘʣʷʭ, ʟʘʣʽʟʥʠʮʷ, ʧʨʦʤʠʩʣʦʚʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ, ʦʙʣʘʜʥʘʥʥʷ ʤʘʡʩʪʝʨʝʥʴ, ʦʙ'ʻʢʪʽʚ ʛʨʦʤʘʜʩʴʢʦʛʦ ʭʘʨʯʫʚʘʥʥʷ, ʤʘʛʘ-

ʟʠʥʽʚ, ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ. ʋ ʂʦʚʝʣʽ ʟʥʘʯʥʝ ʰʫʤʦʚʝ ʟʘʙʨʫʜʥʝʥʥʷ ʭʘʨʘʢʪʝʨʥʝ ʜʣʷ 

ʚʫʣʠʮʴ ʟ ʽʥʪʝʥʩʠʚʥʠʤ ʨʫʭʦʤ ʪʨʘʥʩʧʦʨʪʫ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʚʠʾʟʜʽ ʟ ʤʽʩʪʘ ʪʘ 

ʦʙôʾʟʥʠʭ ʪʨʘʩʘʭ ï ʫ ʤʝʞʘʭ 75-86 ʜɹ.  

ʅʘʡʛʦʩʪʨʽʰʘ ʧʨʦʙʣʝʤʘ ʦʙôʾʟʥʦʾ ʜʦʨʦʛʠ, ʦʩʦʙʣʠʚʦ ʽʟ ɹʨʝʩʪʩʴʢʦʛʦ ʥʘʧʨʷʤʢʫ. 

ʇʨʦʪʝ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤʠ ʡʦʛʦ ʟʘʭʠʩʪʫ ʥʝʤʦʞʣʠʚʝ ʙʝʟ ʢʦʥʪʨʦʣʶ ʟʘ ʚʤʽʩʪʦʤ 

ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ ʢʦʤʧʦʥʝʥʪʘʭ ʫʨʙʦʝʢʦʩʠʩʪʝʤʠ. ɺ ʫʩʽʭ ʧʨʦʙʘʭ ˇʨʫʥʪʫ ʫʨʙʦʝʢʦ-

ʩʠʩʪʝʤʠ ʂʦʚʝʣʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʝʨʝʚʠʱʝʥʥʷ ɻɼʂ ʟʘ ʚʤʽʩʪʦʤ ʩʚʠʥʮʶ (ʪʘʙʣ. 1) 

[3]. ʅʘʡʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʫʟʜʦʚʞ ʟʘʣʽʟʥʠʮʽ (ʧʝʨʝʚʠʱʝʥʥʷ ʫ 10,5 ʨʘʟʠ), 

ʥʘʡʤʝʥʰʽ ï ʧʦ ʚʫʣ. ɿʘʚʦʜʩʴʢʽʡ (ʫ 2,2 ʨʘʟʠ), ʘʣʝ ʡ ʪʫʪ ʚʦʥʠ ʫ 5,5 ʨʘʟʠ ʧʝʨʝʚʠʱʫ-

ʶʪʴ ʬʦʥʦʚʠʡ ʨʽʚʝʥʴ. 

ɿʘ ʩʫʢʫʧʥʠʤ ʟʘʙʨʫʜʥʝʥʥʷʤ ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ (ɺʄ) (ʦʢʨʽʤ ʤʘʨʛʘʥʮʶ) ï 

ʧʝʨʝʚʠʱʝʥʥʷʤ ʬʦʥʦʚʠʭ ʟʥʘʯʝʥʴ ʽ ɻɼʂ ï ʥʘʡʙʽʣʴʰʝ ʚʠʜʽʣʷʶʪʴʩʷ ˇʨʫʥʪʠ ʚʟʜʦʚʞ 

ʟʘʣʽʟʥʠʯʥʦʾ ʢʦʣʽʾ ʥʘ ʪʝʨʠʪʦʨʽʾ ʤ. ʂʦʚʝʣʷ. ɿʘ ʟʤʝʥʰʝʥʥʷʤ ʩʪʫʧʝʥʷ ʟʘʙʨʫʜʥʝʥʥʷ 

ʜʦʩʣʽʜʞʫʚʘʥʽ ʜʽʣʷʥʢʠ ʫʪʚʦʨʶʶʪʴ ʥʘʩʪʫʧʥʠʡ ʨʷʜ: ʟʘʣʽʟʥʠʮʷ Ÿ ʧʘʨʢ 

ʽʤ. ʊ. ɻ. ʐʝʚʯʝʥʢʘ Ÿ ʚʫʣ. ʊ. ɹʦʨʦʚʮʷ Ÿ ɸɿʉ Ÿ ʚʫʣ. ɿʘʚʦʜʩʴʢʘ. 

 ʊʘʙʣʠʮʷ 1 

ʋʤʽʩʪ ʨʫʭʦʤʠʭ ʬʦʨʤ ɺʄ ʫ ˇʨʫʥʪʘʭ (0-10 ʩʤ) ʫʨʙʦʝʢʦʩʠʩʪʝʤʠ ʤ. ʂʦʚʝʣʷ, ʤʛ/ʢʛ 

 ̄

ʟ/ʧ 
ʆʙôʻʢʪ ʜʦʩʣʜ̔ʞʝʥʴ 

ɺʘʞʢʽ ʤʝʪʘʣʠ 

Pb Cu Zn Cd Co Mn 

1. ɿʘʣʽʟʥʠʮʷ 21+1,15 12+0,87 15+0,84 0,09+0,01 1,3+0,07 26+2,69 

2. ɺʫʣ.ɿʘʚʦʜʩʴʢʘ 4,40+0,26 21+1,15 4+0,10 0,10+0,01 1,5+0,09 10+1,87 

3. ʇʘʨʢ ʽʤ.ʊ.ɻʐʝʚʯʝʥʢʘ 6,19+0,46 3,07+0,24 18+0,81 0,10+0,01 1,7+0,09 20+0,87 

4. ɺʫʣ.ʊ.ɹʦʨʦʚʮʷ 10,7+0,53 6,20+0,44 6 +0,44 0,10+0,01 1,4+0,08 17+1,67 

5. ʈʘʡʦʥ ɸɿʉ 5,30+0,30 1,90+0,12 7,01+0,46 0,10+0,01 1,2+0,09 12,2+3,67 

 

ʋʤʽʩʪ ʤʽʜʽ ʥʘʡʙʽʣʴʰ ʧʝʨʝʚʠʱʫʻ ɻɼʂ ʚ ʦʢʦʣʠʮʷʭ ʟʘʣʽʟʥʠʮʽ, ʫ ˇʨʫʥʪʘʭ ʧʦ 

ʚʫʣ. ʊ. ɹʦʨʦʚʮʷ, ʘ ʪʘʢʦʞ ʫ ʧʨʠʘʚʪʦʤʘʛʽʩʪʨʘʣʴʥʽʡ ʩʤʫʟʽ. ʂʦʥʮʝʥʪʨʘʮʽʷ ʮʠʥʢʫ, ʢʦ-

ʙʘʣʴʪʫ, ʢʘʜʤʽʶ ʡ ʤʘʨʛʘʥʮʶ ʫ ˇʨʫʥʪʦʚʦʤʫ ʧʦʢʨʠʚʽ ʂʦʚʝʣʷ ʧʝʨʝʙʫʚʘʻ ʫ ʤʝʞʘʭ 

ɻɼʂ. ʇʨʦʪʝ ʢʽʣʴʢʽʩʪʴ ʮʠʥʢʫ ʫ ˇʨʫʥʪʘʭ ʫʨʙʦʩʠʩʪʝʤʠ ʧʝʨʝʚʠʱʫʻ ʬʦʥʦʚʽ ʟʥʘʯʝʥʥʷ 

ʚʽʜ 3,33 ʜʦ 15 ʨʘʟʽʚ. ʅʘʡʙʽʣʴʰʠʡ ʡʦʛʦ ʚʤʽʩʪ ʚʠʷʚʣʝʥʦ ʫ ʧʘʨʢʫ ʽʤ. ʊ.ɻ. ʐʝʚʯʝʥʘ, 

ʙʽʣʷ ʟʘʣʽʟʥʠʮʽ (ʧʝʨʝʚʠʱʝʥʥʷ ʫ 12,5 ʨʘʟʽʚ). ʄʽʩʴʢʽ ˇʨʫʥʪʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʫ 

1,5-2,2 ʨʘʟʠ ʧʽʜʚʠʱʝʥʦʶ, ʧʦʨʽʚʥʷʥʦ ʽʟ ʬʦʥʦʚʠʤʠ ʜʽʣʷʥʢʘʤʠ, ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʢʦ-

ʙʘʣʴʪʫ. ʇʦʨʽʚʥʷʥʥʷ ʜʘʥʠʭ ʟʘ ʢʘʜʤʽʻʤ ʽʟ ʧʨʠʨʦʜʥʠʤ ʬʦʥʦʤ ʧʦʢʘʟʫʻ, ʱʦ ʥʘʡʙʽ-

ʣʴʰʝ ʧʝʨʝʚʠʱʝʥʥʷ ʜʣʷ ʧʨʦʤʤʘʡʜʘʥʯʠʢʘ ɺɸʊ  çʂʦʚʝʣʴʩʽʣʴʤʘʰè (ʚʫʣ. ʊ. ɹʦʨʦʚ-

ʮʷ ʪʘ ʚʫʣ. ɿʘʚʦʜʩʴʢʘ) ʽ ʜʝʱʦ ʤʝʥʰʝ ʜʣʷ ʽʥʰʠʭ ʦʙôʻʢʪʽʚ. 
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ʆʩʥʦʚʥʠʤʠ ʪʦʢʩʠʯʥʠʤʠ ʽʥʛʨʝʜʽʻʥʪʘʤʠ, ʷʢʠʤʠ ʟʘʙʨʫʜʥʶʚʘʣʦʩʷ ʧʦʚʽʪʨʷ ʧʽʜ 

ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʙʫʣʠ ʦʢʩʠʜ ʚʫʛʣʝʮʶ ʽ ʩʧʦʣʫʢʠ ʘʟʦʪʫ [3]. 

ɺ ʫʤʦʚʘʭ ʨʦʟʰʠʨʝʥʥʷ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʥʩʠʚʥʠʭ 

ʤʝʪʦʜʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʽ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ 

ʥʘʙʫʚʘʻ ʦʭʦʨʦʥʘ ʧʨʠʨʦʜʥʠʭ ʚʦʜ ʚʽʜ ʚʠʩʥʘʞʝʥʥʷ ʽ ʟʘʙʨʫʜʥʝʥʥʷ. ʅʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʨʦʟʚʠʪʦʢ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʡ ʟʨʦʩ-

ʪʘʥʥʷ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ.  

ʉʫʯʘʩʥʝ ʤʽʩʪʦ ʥʝ ʤʠʩʣʠʤʝ ʙʝʟ ʚʠʩʦʢʦʨʦʟʚʠʥʝʥʦʛʦ ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨ-

ʩʪʚʘ, ʧʨʦʪʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʬʦʨʪʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʨʝʩʫʨʩʽʚ ʥʘʚʢʦʣʠʰ-

ʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʝ ʚʠʩʥʘʞʫʻʪʴʩʷ ʪʘ ʟʘʙʨʫʜʥʶʻʪʴʩʷ. ʅʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʜʦʚʢʽʣʣʷ ʤʽʩʪʘ ʪʘʢʽ ʢʦʤʫʥʘʣʴʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʷʢ: ʇɸʊ çʂʦʚʝʣʴʤʦʣʦʢʦè, 

ʊʟʆɺ ʢʦʤʧʘʥʽʷ çʂʘʣʠʥʘè,  çʂʦʚʝʣʴʩʴʢʘ ʬʽʣʽʷ ʊʟʆɺ çʊʦʧ-ʊʨʝʡʜ-ʈʽʘʣ-

ɽʩʪʝʡʪè, ʂʦʚʝʣʴʩʴʢʘ ʬʽʣʽʷ ɼʇ çʋʢʨʚʝʪʩʘʥʟʘʚʦʜè, ʂʦʚʝʣʴʩʴʢʝ ʋɺʂɻ çʂʦʚʝʣʴʚʦ-

ʜʦʢʘʥʘʣè, ʇʊʄ çʂʦʚʝʣʴʪʝʧʣʦè, ʊʟʆɺ çɿʘʭʽʜʪʝʧʣʦè, ɼʇ çʂʦʚʝʣʴʩʢɹʠʡ ʣʽʩʛʦʩʧè 

ʪʘ ʽʥʰʽ. ʉʢʣʘʜ ʇʄʄ (ʥʘʬʪʦʙʘʟʘ) ʊʆɺ çɺʆɻ ʈɯʊɽʁʃè, ʂʦʚʝʣʴʩʴʢʠʡ ɻʅʇ ʬʽʣʽʾ 

çɺʦʣʠʥʩʴʢʠʡ ʦʙʣʘʩʥʠʡ ʛʘʟʦʥʘʧʦʚʥʶʶʯʠʡ ʧʫʥʢʪè ʇɸʊ çɺʦʣʠʥʴʛʘʟè, ʇɸʊ çʂʦ-

ʚʝʣʴʩʽʣʴʤʘʰè, ʂʦʚʝʣʴʩʴʢʠʡ ʤʽʞʛʦʩʧʦʜʘʨʩʴʢʠʡ ʢʦʤʙʽʢʦʨʤʦʚʠʡ ʟʘʚʦʜ ʷʚʣʷʶʪʴ 

ʩʦʙʦʶ ʧʦʪʝʥʮʽʡʥʫ ʟʘʛʨʦʟʫ ʥʘʩʝʣʝʥʥʶ ʪʘ ʜʦʚʢʽʣʣʶ ʤʽʩʪʘ ʽ ʪʦʤʫ ʚʽʜʥʝʩʝʥʽ ʜʦ ʝʢʦ-

ʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʦʙôʻʢʪʽʚ [7]. 

ɼʣʷ ʚʦʜ ʨ. ʊʫʨʽʷ ʧʦʙʣʠʟʫ ʤ. ʂʦʚʝʣʷ ʭʘʨʘʢʪʝʨʥʝ ʯʘʩʪʝ ʧʝʨʝʚʠʱʝʥʥʷ ʥʦʨʤ 

ɻɼʂ ʙʽʭʨʦʤʘʪʥʦʾ ʦʢʠʩʥʶʚʘʥʦʩʪʽ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʧʨʠʨʦʜʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ. 

ʇʝʨʝʚʠʱʝʥʥʷ ʙʽʭʨʦʤʘʪʥʦʾ ʦʢʠʩʥʶʚʘʥʦʩʪʽ ʟʫʤʦʚʣʝʥʦ ʩʢʠʜʘʤʠ ʥʝʜʦʩʪʘʪʥʴʦ 

ʦʯʠʱʝʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜ ʽʟ ʢʦʤʫʥʘʣʴʥʠʭ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ, ʘ ʪʘʢʦʞ ʧʦʙʫʪʦʚʠʤʠ 

ʩʪʦʢʘʤʠ ʧʨʠʚʘʪʥʠʭ ʙʫʜʠʥʢʽʚ ʥʘ ʙʝʨʝʛʘʭ ʨ. ʊʫʨʽʷ ʪʘ ʾʾ ʧʨʠʪʦʢ. 

ʋ ʤʽʩʪʽ ʽʩʥʫʻ ʧʨʦʙʣʝʤʘ ʧʦʚʦʜʞʝʥʥʷ ʟ ʪʚʝʨʜʠʤʠ ʧʦʙʫʪʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ, 

ʟʙʠʨʘʥʥʷ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʨʦʟʜʽʣʴʥʝ ʨʦʟʧʦʜʽʣʝʥʥʷ ʢʦʨʠʩʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʚʽʜʭʦʜʽʚ. ʂʨʽʤ ʪʦʛʦ, ʧʦʪʨʝʙʫʻ ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʥʷ ʧʨʦ ʨʝʢʦʥʩʪʨʫʢ-

ʮʽʶ ʧʦʣʽʛʦʥʫ ʊʇɺ ʚ ʫʨʦʯʠʱʽ ʃʶʙʣʠʥʝʮʴ, ʪʘʢ ʷʢ ʜʽʶʯʠʡ ʧʦʣʽʛʦʥ ʚʞʝ ʙʘʛʘʪʦ ʨʦ-

ʢʽʚ ʪʦʤʫ ʚʠʯʝʨʧʘʚ ʩʚʽʡ ʧʨʦʝʢʪʥʠʡ ʧʦʪʝʥʮʽʘʣ. ɺʽʜʪʝʨʤʽʥʫʚʘʪʠ ʚʠʨʽʰʝʥʥʷ ʧʨʦ-

ʙʣʝʤʠ ʫʪʠʣʽʟʘʮʽʾ ʊʇɺ ʚ ʤʽʩʪʽ ʥʘ ʧʝʚʥʠʡ ʯʘʩ ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʣʝʥʠʡ ʪʘ ʧʦʛʦʜʞʝ-

ʥʠʡ ʧʨʦʝʢʪ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʜʽʣʷʥʢʠ ʩʢʣʘʜʫʚʘʥʥʷ ʊʇɺ ʽʟ ʥʘʨʦʱʫʚʘʥʥʷʤ ʢʘʨʪ ʽʩ-

ʥʫʶʯʦʛʦ ʧʦʣʽʛʦʥʫ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʜʦʚʞʠʪʠ ʪʝʨʤʽʥ ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʾ.  

ʋ 2018 ʨʦʮʽ ʫ ʤʽʩʪʽ ʂʦʚʝʣʴ ʫʪʚʦʨʠʣʦʩʷ 6515,7 ʪ ʚʽʜʭʦʜʽʚ ɯ-ɯV ʢʣʘʩʽʚ ʥʝʙʝʟ-

ʧʝʢʠ. ɿ ʥʠʭ ʚʽʜʭʦʜʽʚ ɯ-ɯɯɯ ʢʣʘʩʽʚ ʥʝʙʝʟʧʝʢʠ ʫʪʚʦʨʠʣʦʩʴ 13,5 ʪ. ɺ ʨʦʟʨʘʭʫʥʢʫ ʥʘ 1 

ʦʩʦʙʫ ʥʘʷʚʥʽʩʪʴ ʚʽʜʭʦʜʽʚ ʫʩʽʭ ʢʣʘʩʽʚ ʥʝʙʝʟʧʝʢʠ ʩʪʘʥʦʚʠʪʴ 93,89 ʢʛ [7]. 

ʇʦʤʽʯʝʥʦ, ʱʦ ʫ ʤʽʩʪʽ ʂʦʚʝʣʽ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʤʽʩʪ ʫ ʧʽʜʟʝʤ-

ʥʠʭ ʽ ʨ̌ʫʥʪʦʚʠʭ ʚʦʜʘʭ ʧʝʩʪʠʮʠʜʽʚ, ʥʪ̔ʨʘʪʽʚ ʽ ʥʽʪʨʠʪʚ̔, ʤʽʩʮʷʤʠ ʽʦʥʽʚ ʘʤʦʥʽʁ , ʭʦ-

ʯʘ ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʾ ʱʝ ʥʝ ʜʦʩʷʛʘʶʪʴ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʭ. 
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ʇʦʩʪʽʡʥʽ ʘʪʤʦʩʬʝʨʥʽ ʟʘʙʨʫʜʥʝʥʥʷ ʥʝʩʧʨʠʷʪʣʠʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʘʛʘʣʴʥʫ ʟʘ-

ʭʚʦʨʶʚʘʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ. ɼʦʚʝʜʝʥʦ ʧʨʷʤʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʟʘʙʨʫʜ-

ʥʝʥʥʷ ʧʦʚʽʪʨʷ ʽ ʩʪʘʥʦʤ ʟʜʦʨʦʚôʷ, ʘ ʪʘʢʦʞ ʟʨʦʩʪʘʥʥʷʤ ʭʨʦʥʽʯʥʠʭ ʥʝʩʧʝʮʠʬʽʯʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʪʘʢʠʭ, ʷʢ ʘʪʝʨʦʩʢʣʝʨʦʟ, ʭʚʦʨʦʙʠ ʩʝʨʮʷ, ʨʘʢ ʣʝʛʝʥʽʚ ʪʦʱʦ [1]. 

ɿʘ ʜʘʥʠʤʠ ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʫ ʂʦʚʝʣʽ ʥʘʨʘʭʦʚʫʻʪʴʩʷ ʙʣʠʟʴʢʦ 38 

ʪʠʩʷʯ ʤʝʰʢʘʥʮʽʚ ʤʽʩʪʘ ʽʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʦʨʛʘʥʽʚ ʜʠʭʘʥʥʷ, ʽʟ ʥʠʭ ʤʘʡʞʝ ʜʚʽ ʪʠ-

ʩʷʯʽ ʜʽʪʝʡ, ʽ ʱʦʨʦʢʫ ʮʷ ʮʠʬʨʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 0,5%.  

ɽʢʦʣʦʛʽʯʥʘ ʩʠʪʫʘʮʽʷ ʤʽʩʪʘ ʂʦʚʝʣʷ ʜʦʟʚʦʣʷʻ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʫ ʤʝʞʘʭ ʤʽʩ-

ʪʘ ʧʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʥʘ ʬʦʥʽ ʟʥʘʯʥʦʛʦ ʨʫʡʥʫʚʘʥʥʷ ʝʢʦʥʦʤʽʢʠ, ʷʢʘ 

ʧʨʠʪʘʤʘʥʥʘ ʤʽʩʪʫ ʥʘ ʧʦʯʘʪʢʫ ʍʍɯ ʩʪʦʣʽʪʪʷ, ʧʨʦʤʠʩʣʦʚʽ ʦʙôʻʢʪʠ ʥʝ ʪʽʣʴʢʠ ʙʫʣʠ 

ʧʝʨʝʧʨʦʬʽʣʴʦʚʘʥʽ, ʘ ʡ ʥʘ ʾʭʥʻ ʫʪʨʠʤʘʥʥʷ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʠʜʽʣʷʣʠʩʷ ʢʦʰʪʠ. ʗʢ 

ʥʘʩʣʽʜʦʢ, ʥʝ ʧʽʜʪʨʠʤʫʚʘʚʩʷ ʩʪʘʥ ʥʘ ʬʦʥʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʨʫʡʥʽʚʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ 

ʚʧʣʠʚʽʚ, ʪʦʤʫ ʟʥʘʯʥʘ ʾʭ ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʙʫʚʘʻ ʫ ʥʝʟʘʜʦʚʽʣʴʥʦʤʫ ʩʪʘʥʽ [2].  

ɿ ʤʝʪʦʶ ʚʠʨʽʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʤʽʩʪʘ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʙʘʣʘʥʩʦʚʘ-

ʥʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʽ ʩʦʮʽʘʣʴʥʦʛʦ ʡʦʛʦ ʨʦʟʚʠʪʢʫ, ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʂʦʚʝʣʴʩʴʢʘ ʤʽʩʴʢʘ ʨʘʜʘ ʧʨʠʡʥʷʣʘ ʈʝʛʽʦʥʘʣʴʥʫ ʝʢʦʣʦʛʽʯʥʫ 

ʧʨʦʛʨʘʤʫ  çɽʢʦʣʦʛʽʷ 2016-2020è, ʷʢʦʶ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʽʟ ʜʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ 

ʬʽʥʘʥʩʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʧʝʨʝʦʩʥʘʱʝʥʥʷ ʪʘ ʤʦʜʝʨʥʽʟʘʮʽʾ ʂʦʚʝʣʴʩʴʢʦʾ ʬʽʣʽʾ ɼʇ 

çʋʢʨʚʝʪʩʘʥʟʘʚʦʜè, ʱʦ ʟʤʝʥʰʠʪʴ ʥʘʜʭʦʜʞʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʪʘ ʥʝ-

ʧʨʠʻʤʥʠʭ ʟʘʧʘʭʽʚ ʫ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ [8].  

ɺʠʢʦʥʘʥʥʷ ʇʨʦʛʨʘʤʠ ʜʘʩʪʴ ʟʤʦʛʫ ʧʦʢʨʘʱʠʪʠ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʤʽʩʪʘ, ʟʤʝ-

ʥʰʠʪʠ ʟʘʙʨʫʜʥʝʥʥʷ ʽ ʧʦʢʨʘʱʠʪʠ ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʨʝʞʠʤ ʨ. ʊʫʨʽʷ ʫ ʤʝʞʘʭ ʤʽʩʪʘ, 

ʟʙʝʨʝʛʪʠ ʽʩʥʫʶʯʽ ʪʘ ʩʪʚʦʨʠʪʠ ʥʦʚʽ ʟʝʣʝʥʽ ʥʘʩʘʜʞʝʥʥʷ, ʟʤʝʥʰʠʪʠ ʰʢʽʜʣʠʚʠʡ 

ʚʧʣʠʚ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʟʜʦʨʦʚôʷ ʢʦ-

ʚʝʣʴʯʘʥ, ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ, ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫ-

ʨʠ, ʟʥʘʥʴ ʪʘ ʽʥʬʦʨʤʦʚʘʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʤʽʩʪʘ. ʅʘ ʦʭʦʨʦʥʫ ʜʦʚʢʽʣʣʷ ʧʽʜʧʨʠʻʤʩʪ-

ʚʘ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʤʽʩʪʘ ʫ 2018 ʨʦʮʽ ʚʠʪʨʘʪʠʣʠ 36,5 ʤʣʥ. ʛʨʥ., ʱʦ ʫ 1,6 ʨʘʟʠ ʙʽʣʴ-

ʰʝ 2017 ʨʦʢʫ, ʢʘʧʽʪʘʣʴʥʽ ʽʥʚʝʩʪʠʮʽʾ ʚ ʦʙôʻʢʪʠ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

ʩʪʘʥʦʚʣʷʪʴ 2,4 ʤʣʥ. ʛʨʥ., ʱʦ ʫ 3,5 ʨʘʟʠ ʙʽʣʴʰʝ 2017 ʨʦʢʫ [8].  

ɺʠʩʥʦʚʢʠ. ʇʽʜʩʫʤʦʚʫʶʯʠ ʚʠʱʝʟʛʘʜʘʥʝ, ʤʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ ʜʣʷ ʂʦʚʝʣʷ 

ʝʢʦʣʦʛʽʯʥʘ ʩʠʪʫʘʮʽʷ ʻ ʩʢʣʘʜʥʦʶ ʽ ʟʘʣʠʰʘʶʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤʠ ʨʷʜ ʛʦʩʪʨʠʭ ʝʢʦʣʦ-

ʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʩʴʦʛʦʜʝʥʥʷ [6]: 

 - ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʧʝʨʝʩʫʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ; 

 - ʧʨʦʙʣʝʤʘ ʧʽʜʪʦʧʣʝʥʥʷ ʡ ʟʘʪʦʧʣʝʥʥʷ ʟʥʘʯʥʠʭ ʪʝʨʠʪʦʨʽʡ, ʪʘʢ ʷʢ ʧʨʦʙʣʝʤʘ 

ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʧʦʚôʷʟʘʥʘ ʽʟ ʽʩʥʫʚʘʥʥʷʤ ʫ ʤʝʞʘʭ ʦʢʨʝʤʠʭ ʯʘʩʪʠʥ ʤʽʩʪʘ ʨʦʟʜʽ-

ʣʴʥʦʾ ʩʠʩʪʝʤʠ ʢʘʥʘʣʽʟʫʚʘʥʥʷ ʢʦʤʫʥʘʣʴʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜ ʽ ʩʪʦʢʽʚ ʽʟ ʤʽʩʴʢʦʾ ʪʝʨʠ-

ʪʦʨʽʾ (ʜʦʱʦʚʠʭ, ʪʘʣʠʭ, ʧʦʣʠʚʦ-ʤʠʶʯʠʭ). ɺ ʽʥʰʠʭ ʯʘʩʪʠʥʘʭ ʤʽʩʪʘ ʮʽ ʚʦʜʠ ʚʽʜʚʦ-

ʜʷʪʴʩʷ ʩʧʽʣʴʥʦ, ʱʝ ʚ ʜʝʷʢʠʭ ï ʚʟʘʛʘʣʽ ʚʽʜʩʫʪʥʷ ʢʘʥʘʣʽʟʘʮʽʷ ʜʦʱʦʚʦʛʦ ʩʪʦʢʫ; 
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 - ʜʝʛʨʘʜʘʮʽʷ ˇʨʫʥʪʽʚ, ʟʫʤʦʚʣʝʥʘ ʫʪʚʦʨʝʥʥʷʤ ʚʽʜʚʘʣʽʚ ʙʽʣʷ ʥʦʚʦʙʫʜʦʚ, ʟʘ-

ʩʤʽʯʝʥʥʷ ˇʨʫʥʪʽʚ ʫ ʤʽʩʮʷʭ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʭ ʟʚʘʣʠʱ ʧʦʙʫʪʦʚʦʛʦ ʩʤʽʪʪʷ, ʟʙʽʣʴ-

ʰʝʥʥʷʤ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʢʽʣʴʢʦʩʪʽ ʜʘʯʥʠʭ ʜʽʣʷʥʦʢ ʫ ʧʨʠʤʽʩʴʢʽʡ ʟʦʥʽ; 

 - ʧʨʦʙʣʝʤʘ ʧʝʨʝʨʦʙʢʠ, ʫʪʠʣʽʟʘʮʽʾ ʪʘ ʟʘʭʦʨʦʥʝʥʥʷ ʧʦʙʫʪʦʚʠʭ ʽ ʧʨʦʤʠʩʣʦʚʠʭ 

ʚʽʜʭʦʜʽʚ; 

 - ʣʦʢʘʣʽʟʘʮʽʷ ʪʘ ʣʽʢʚʽʜʘʮʽʷ ʦʩʝʨʝʜʢʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʫ, ˇʨʫʥʪʦʚʠʭ ʪʘ ʧʽ-

ʜʟʝʤʥʠʭ ʚʦʜ ʥʘʬʪʦʧʨʦʜʫʢʪʘʤʠ; 

 - ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʥʝʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʥʝ  

ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʜʦʜʝʨʞʘʥʥʷ ʨʝʞʠʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʦʦʭʦʨʦʥʥʠʭ ʟʦʥ ʪʘ ʧʨʠʙʝ-

ʨʝʞʥʠʭ ʟʘʭʠʩʥʠʭ ʩʤʫʛ, ʥʝʜʦʩʪʘʪʥʴʦ ʝʬʝʢʪʠʚʥʦ ʧʨʘʮʶʶʪʴ ʦʯʠʩʥʽ ʩʧʦʨʫʜʠ ʧʽʜʧ-

ʨʠʻʤʩʪʚ ʤʽʩʪʘ, ʚ ʦʩʥʦʚʥʦʤʫ ʢʦʤʫʥʘʣʴʥʠʭ; ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʥʦʰʝʥʦʩʪʽ ʢʦʤʫʥʘ-

ʣʴʥʠʭ ʪʘ ʚʽʜʦʤʯʠʭ ʤʝʨʝʞ ʚʦʜʦʛʦʥʽʚ ʪʘ ʢʘʥʘʣʽʟʘʮʽʾ;  

 - ʥʝʦʙʭʽʜʥʽʩʪʴ ʪʝʭʥʽʯʥʦʛʦ ʧʝʨʝʦʟʙʨʦʻʥʥʷ ʜʽʶʯʠʭ ʦʙôʻʢʪʽʚ. ʇʨʦʚʝʜʝʥʥʷ 

ʥʘʫʢʦʚʠʭ ʨʦʟʨʦʙʦʢ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʨʝʟʫʣʴʪʘʪʦʤ ʷʢʠʭ 

ʩʪʘʥʝ ʩʫʪʪʻʚʝ ʟʥʠʞʝʥʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ. 
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Summary 

Molchak Ya.O., Myskovets I.Ya. The Current Ecological State of Kovel City . 

The article is devoted to the analysis of present ecological problems of the Kovel city. Such 

phenomena as the development of the industry, the imperfection of vehicles, the tightness of con-

struction, the irrational use of natural resources have created a deterioration of the environment 

leading to an ecological crisis. In addition, at the present stage the insignificant financing of envi-
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ronmental programs cause problems. The research was to study, to analyze and to evaluate the fac-

tors of impact on the formation of the ecological status of the Kovel city, with the aim of improving 

its natural environment and living conditions of the population. Moreover, the research was ad-

dressed to the pressing issues of influence of anthropogenic factors on the state of atmospheric air, 

soil, surface and groundwater. The direct relationship have been demonstrated between the intensi-

ty of air pollution and health status and the increase in chronic non-specific diseases, such as ath-

erosclerosis, heart disease, lung cancer, etc. Conservation measures of the regional ecological pro-

gram çEcology 2016-2020è of Kovel City Council was considered and the implementation of pro-

gram would help to reduce anthropogenic impact on the environment of the city. 

Keywords: ecology, pollution, anthropogenic load, environmental measures, environmental 

problems. 
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1
 

ʆʉʅʆɺʅɯ ʈʀʉʀ ʄɸʉʆʇʆʊʆʂɯɺ ɼɽʗʂʀʍ ɺɸɾʂʀʍ ʄɽʊɸʃɯɺ  

ʋ ʃɯʉʆʉʊɽʇʆɺʀʍ ʃɸʅɼʐɸʌʊɸʍ ʉʋʄʉʔʂʆɻʆ ʇʈʀɼʅɯʇʈʆɺôʗ 

 
ʋ ʩʪʘʪʪʽ ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʧʦʣʴʦʚʠʭ ʽ ʭʽʤʽʢʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʪʤʦʩʬʝʨ-

ʥʠʭ ʦʧʘʜʽʚ, ʨʽʯʢʦʚʠʭ ʚʦʜ ʽ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʧʨʠʨʦʜʥʠʭ ʪʘ ʪʝʭʥʦʛʝʥʥʦ ʟʤʽʥʝʥʠʭ ʣʽʩʦʩʪʝʧʦ-

ʚʠʭ ʣʘʥʜʰʘʬʪʽʚ ʉʫʤʩʴʢʦʛʦ ʇʨʠʜʥʽʧʨʦʚôʷ. ʋ ʥʘʟʚʘʥʠʭ ʢʦʤʧʦʥʝʥʪʘʭ (ʝʣʝʤʝʥʪʘʭ) ʣʘʥʜʰʘʬʪʽʚ 

ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʚʤʽʩʪ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ī ʮʠʥʢʫ, ʢʫʧʨʫʤʫ, ʬʝʨʫʤʫ, ʧʣʶʤʙʫʤʫ, ʤʘʥʛʘʥʫ ʽ ʢʦʙʘ-

ʣʪɹʫ. ʅʘʚʦʜʷʪʴʩʷ ʜʘʥʽ ʧʨʦ ʢʽʣʴʢʽʩʪʴ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʫ ʣʘʥʜʰʘʬʪʠ ʟ ʘʪʤʦʩ-

ʬʝʨʥʠʤʠ ʦʧʘʜʘʤʠ ʪʘ ʚʠʥʦʩʷʪʴʩʷ ʨʽʯʢʦʚʠʤʠ ʚʦʜʘʤʠ. ʈʦʟʨʘʭʦʚʘʥʽ ʤʦʜʫʣʽ ʥʘʜʭʦʜʞʝʥʥʷ ʽ ʤʦ-

ʜʫʣʽ ʩʪʦʢʫ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ (ʚʦʜʦʨʦʟʯʠʥʥʽ ʬʦʨʤʠ) ʜʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʾʭ ʩʝʨʝʜʥʴʦʨʽ-

ʯʥʠʡ ʛʝʦʭʽʤʽʯʥʠʡ ʙʘʣʘʥʩ ʪʘ ʚʩʪʘʥʦʚʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʤʘʩʦʦʙʤʽʥʫ ʫ ʧʨʠʨʦʜʥʠʭ ʪʘ ʪʝʭʥʦʛʝʥʥʦ 

ʟʤʽʥʝʥʠʭ ʣʘʥʜʰʘʬʪʘʭ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʘʞʢʽ ʤʝʪʘʣʠ,ʧʨʠʨʦʜʥʽ (ʬʦʥʦʚʽ)ʣʘʥʜʰʘʬʪʠ, ʪʝʭʥʦʛʝʥʥʦ ʟʤʽʥʝʥʽ ʣʘʥʜ-

ʰʘʬʪʠ, ʤʦʜʫʣʴ ʥʘʜʭʦʜʞʝʥʥʷ ʤʝʪʘʣʽʚ ʟ ʘʪʤʦʩʬʝʨʥʠʤʠ ʚʦʜʘʤʠ, ʤʦʜʫʣʴ ʚʠʥʝʩʝʥʥʷ ʤʝʪʘʣʽʚ ʟ 

ʨʽʯʢʦʚʠʤ ʩʪʦʢʦʤ, ʛʝʦʭʽʤʽʯʥʠʡ ʙʘʣʘʥʩ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɺʠʚʯʝʥʥʷ ʤʘʩʦʧʦʪʦʢʽʚ ʽ ʚʠʟʥʘʯʝʥʥʷ ʙʘʣʘʥʩʫ ʚʘʞ-

ʢʠʭ ʤʝʪʘʣʽʚ ʚ ʣʘʥʜʰʘʬʪʘʭ ʤʘʻ ʚʝʣʠʢʝ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ. ɹʘʣʘʥʩʦʚʠʡ 

ʤʝʪʦʜ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʩʪʘʥʦʚʠʪʠ ʚ ʷʢʽʡ ʢʽʣʴʢʦʩʪʽ ʥʘʜʭʦʜʷʪʴ ʚʘʞʢʽ ʤʝʪʘʣʠ ʫ 

ʧʨʠʨʦʜʥʽ ʽ ʪʝʭʥʦʛʝʥʥʦ ʟʤʽʥʝʥʽ ʣʘʥʜʰʘʬʪʠ, ʩʢʽʣʴʢʠ ʚʠʥʦʩʠʪʴʩʷ ʽʟ ʨʽʯʢʦʚʠʤ ʩʪʦ-

ʢʦʤ, ʘʙʦ ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʜʦ ʟʘʢʨʽʧʣʝʥʥʷ ʪʚʝʨʜʦʬʘʟʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʣʘʥʜ-

ʰʘʬʪʽʚ. ʇʦʨʽʚʥʷʥʥʷ ʤʦʜʫʣʽʚ ʥʘʜʭʦʜʞʝʥʥʷ ʤʝʪʘʣʽʚ ʟ ʘʪʤʦʩʬʝʨʥʠʤ ʦʧʘʜʘʤʠ ʽ 

ʤʦʜʫʣʽʚ ʚʠʥʝʩʝʥʥʷ ʾʭ ʟ ʨʽʯʢʦʚʠʤ ʩʪʦʢʦʤ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʥʘʧʨʘʚʣʝʥʽʩʪʴ ʪʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʛʝʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʣʘʥʜʰʘʬʪʘʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ. 

ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤʠ ʻ ʙʘʣʘʥʩʦʚʽ ʨʦʟʨʘʭʫʥʢʠ ʜʣʷ ʪʝʭʥʦʛʝʥʥʠʭ ʣʘʥʜʰʘʬʪʽʚ, ʷʢʽ 
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ʟʘʟʥʘʶʪʴ ʧʦʩʠʣʝʥʦʛʦ ʛʝʦʭʽʤʽʯʥʦʛʦ ʪʠʩʢʫ, ʚʥʘʩʣʽʜʦʢ ʷʢʦʛʦ ʩʫʪʪʻʚʦ ʟʤʽʥʶʶʪʴʩʷ 

ʤʽʛʨʘʮʽʡʥʽ ʧʦʪʦʢʠ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʊʦʤʫ ʚʘʞʣʠʚʦ ʦʮʽʥʠʪʠ ʩʪʫʧʽʥʴ ʾʭ ʪʨʘʥʩ-

ʬʦʨʤʘʮʽʾ ʚ ʪʝʭʥʦʛʝʥʥʠʭ ʫʤʦʚʘʭ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʨʠʩ ʤʘʩʦʧʦʪʦʢʽʚ ʚʘʞʢʠʭ 

ʤʝʪʘʣʽʚ ʫ ʣʽʩʦʩʪʝʧʦʚʠʭ ʣʘʥʜʰʘʬʪʘʭ ʉʫʤʩʴʢʦʛʦ ʇʨʠʜʥʽʧʨʦʚôʷ. 

ʄʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʴ. ʇʦʣʴʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʯʦʪʠʨʴʦʭ 

ʢʣʶʯʦʚʠʭ ʜʽʣʷʥʢʘʭ ʫ ʧʨʠʨʦʜʥʠʭ ʪʘ ʪʝʭʥʦʛʝʥʥʦ ʟʤʽʥʝʥʠʭ ʣʘʥʜʰʘʬʪʘʭ ʤ. ʉʫʤʠ 

ʪʘ ʉʫʤʩʴʢʦʛʦ ʨʘʡʦʥʫ, ʥʘ ʷʢʠʭ ʙʫʣʠ ʚʽʜʽʙʨʘʥʽ ʟʨʘʟʢʠ ʜʦʱʦʚʠʭ ʦʧʘʜʽʚ ʪʘ ʩʥʽʛʦʚʦ-

ʛʦ ʧʦʢʨʠʚʫ. ɼʣʷ ʟʙʦʨʫ ʜʦʱʦʚʠʭ ʦʧʘʜʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ 1-3 ʣ̔ʪʨʦʚʽ ʩʢʣʷʥʽ 

ʙʘʥʢʠ, ʦʙʛʦʨʥʫʪʽ ʯʦʨʥʠʤ ʧʘʧʝʨʦʤ (ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʨʦʩʪʫ ʚʦʜʦʨʦʩʪʝʡ) ʽ ʟʘʢʨʠʪʽ 

ʧʦʣʽʝʪʠʣʝʥʦʚʠʤʠ ʢʨʠʰʢʘʤʠ, ʚ ʷʢʽ ʙʫʣʘ ʚʩʪʘʥʦʚʣʝʥʘ ʣʽʡʢʘ ʜʽʘʤʝʪʨʦʤ 15 ʩʤ ʟʽ 

ʱʽʣʴʥʦʛʦ ʙʽʣʦʛʦ ʧʦʣʽʝʪʠʣʝʥʫ. ɿʨʘʟʢʠ ʚʽʜʙʠʨʘʣʠʩʴ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʪʝʧʣʦʛʦ ʧʝ-

ʨʽʦʜʫ. ɺʽʜʙʽʨ ʟʨʘʟʢʽʚ ʩʥʽʛʫ ʟʜʽʡʩʥʶʚʘʚʩʷ 2 ʨʘʟʠ ʧʨʦʪʷʛʦʤ ʟʠʤʦʚʦʛʦ ʩʝʟʦʥʫ. ʋ ʢʽ-

ʥʮʽ ʟʠʤʠ ʚʦʜʘ ʚʽʜʙʠʨʘʣʘʩʴ ʟ ʬʽʢʩʦʚʘʥʦʾ ʧʣʦʱʽ (1ʭ1 ʤ) ʽ ʨʦʟʪʦʧʣʶʚʘʣʘʩʴ ʧʨʠʨʦʜ-

ʥʠʤ ʰʣʷʭʦʤ ʫ ʣʘʙʦʨʘʪʦʨʽʾ [2]. ɺʽʜʙʽʨ ʧʨʦʙ ʨʽʯʢʦʚʠʭ ʚʦʜ ʚʠʢʦʥʫʚʘʣʦʩʴ ʟʘ ʩʪʘʥ-

ʜʘʨʪʥʠʤʠ ʛʽʜʨʦʭʽʤʽʯʥʠʤ ʤʝʪʦʜʠʢʘʤʠ [4]. ɺʤʽʩʪ ʪʘʢʠʭ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʷʢ ʬʝʨʫʤ, 

ʤʘʥʛʘʥ, ʥʽʢʦʣ, ʢʦʙʘʣʴʪ, ʮʠʥʢ, ʧʣʶʤʙʫʤ ʽ ʢʫʧʨʫʤ ʚ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʘʭ ʚʠʟʥʘ-

ʯʘʣʠ ʥʘ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʽʡʥʦʤʫ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽ ʉ-115. ɼʣʷ ʙʘʣʘʥʩʦʚʠʭ ʨʦʟʨʘ-

ʭʫʥʢʽʚ ʙʫʣʠ ʧʽʜʨʘʭʦʚʘʥʽ ʤʦʜʫʣʽ ʥʘʜʭʦʜʞʝʥʥʷ ʤʝʪʘʣʽʚ ʟ ʘʪʤʦʩʬʝʨʥʠʤʠ ʦʧʘʜʘʤʠ ʽ 

ʚʠʥʝʩʝʥʥʷ ʾʭ ʟ ʨʽʯʢʦʚʠʤ ʩʪʦʢʦʤ ʜʣʷ ʧʨʠʨʦʜʥʠʭ ʽ ʪʝʭʥʦʛʝʥʥʦ ʟʤʽʥʝʥʠʭ ʣʘʥʜʰʘʬ-

ʪʽʚ. ʂʨʽʤ ʪʦʛʦ, ʙʫʣʠ ʨʦʟʨʘʭʦʚʘʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʛʽʜʨʦʛʝʦʭʽʤʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ (ʂʅ) 

ʟʘ ʄ.ɸ ɻʣʘʟʦʚʩʴʢʦʶ [1]. ʂʅ ʤʠ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʦʜʦ-

ʨʦʟʯʥʥʠʭ ʬʦʨʤ ɺʄ, ʱʦ ʚʠʥʦʩʷʪʴʩʷ ʟ ʨʽʯʢʦʚʠʤ ʩʪʦʢʦʤ, ʜʦ ʢʽʣʴʢʦʩʪʽ, ʱʦ ʥʘʜʭʦ-

ʜʷʪʴ ʟ ʦʧʘʜʘʤʠ.  

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʅʘʜʭʦʜʞʝʥʥʷ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʟ ʘʪʤʦʩʬʝʨʥʠʤʠ ʦʧʘʜʘʤʠ. ʋ ʧʨʠʨʦʜʥʠʭ 

(ʬʦʥʦʚʠʭ) ʫʤʦʚʘʭ ʘʝʨʘʣʴʥʠʡ ʩʫʤʘʨʥʠʡ ʤʦʜʫʣʴ ʥʘʜʭʦʜʞʝʥʥʷ ʨʦʟʯʠʥʝʥʠʭ ʬʦʨʤ 

ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ (ʜʘʣʽ ɺʄ) ʤʘʢʩʠʤʘʣʴʥʠʡ ʜʣʷ ʬʝʨʫʤʫ ï 26,92 ʢʛ/ʢʤ
2
 ʥʘ ʨʽʢ, ʘ ʤʽ-

ʥʽʤʘʣʴʥʠʡ ʜʣʷ ʧʣʶʤʙʫʤʫ ï 1,67 ʢʛ/ ʢʤ
2
. ʆʩʥʦʚʥʘ ʢʽʣʴʢʽʩʪʴ ʨʦʟʯʠʥʝʥʠʭ ʬʦʨʤ 

ɺʄ ʥʘʜʭʦʜʠʪʴ ʫ ʪʝʧʣʠʡ ʩʝʟʦʥ ʨʦʢʫ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʙʽʣʴʰʦʶ 

ʢʽʣʴʢʽʩʪʶ ʦʧʘʜʽʚ, ʱʦ ʚʠʧʘʜʘʶʪʴ ʫ ʪʝʧʣʠʡ ʩʝʟʦʥ ʨʦʢʫ, ʘ ʟ ʽʥʰʦʛʦ, ʢʨʘʱʦʶ ʚʠʤʠ-

ʚʘʶʯʦʶ ʟʜʘʪʥʽʩʪʶ ʜʦʱʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʩʥʽʛʦʚʠʤʠ ʦʧʘʜʘʤʠ. ɿʚʝʨʪʘʶʪʴ ʥʘ ʩʝʙʝ 

ʫʚʘʛʫ ʙʽʣʴʰ ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʠʭ ʥʘʜʭʦʜʞʝʥʴ ʚʟʠʤʢʫ ʩʧʦʣʫʢ 

ʮʠʥʢʫ ʽ ʤʘʥʛʘʥʫ. ɹʫʣʘ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 70-80% ʮʠʭ ʜʚʦʭ ʝʣʝʤʝʥʪʽʚ ʚʦʜʦʨʦʟʯʠʥ-

ʥʽ ʫ ʩʥʽʛʦʚʠʭ ʚʦʜʘʭ. ʁʤʦʚʽʨʥʦ, ʧʦʧʦʚʥʝʥʥʷ ʫʢʘʟʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʚʦʜʘʭ ʩʥʽʛʦʚʦ-

ʛʦ ʧʦʢʨʠʚʫ ʧʦʚôʷʟʘʥʦ ʽʟ ʪʨʘʥʩʬʦʨʤʘʮʽʻʶ ʧʠʣʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ 

ʥʴʦʤʫ. ɼʣʷ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʚʠʟʥʘʯʘʣʠʩʴ, ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʽ ʘʝʨʘʣʴʥʽ ʥʘʜʭʦ-

ʜʞʝʥʥʷ ʚʟʠʤʢʫ ʫ 2-4 ʨʘʟʠ ʥʠʞʯʽ, ʥʽʞ ʫ ʪʝʧʣʠʡ ʧʝʨʽʦʜ. 
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 ʇʦʨʷʜ ʽʟ ʥʘʜʭʦʜʞʝʥʥʷʤ ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʩʧʦʣʫʢ ʥʘʤʠ ʚʠʟʥʘʯʘʣʠʩʴ ʽ ʢʽʣʴʢʦ-

ʩʪʽ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʟ ʘʪʤʦʩʬʝʨʥʠʤ ʧʠʣʦʤ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʝʨʝʜʥʷ ʢʽ-

ʣʴʢʽʩʪʴ ʧʠʣʫ, ʱʦ ʤʽʩʪʠʣʘʩʷ ʫ ʪʘʣʠʭ ʚʦʜʘʭ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʩʢʣʘʣʘ 0,57-1,56 

ʛ/ʤ
2
. ʁʤʦʚʽʨʥʦ, ʮʷ ʢʽʣʴʢʽʩʪʴ ʜʝʱʦ ʟʘʥʠʞʝʥʘ ʯʝʨʝʟ ʚʪʨʘʪʫ ʧʠʣʫ ʧʨʠ ʪʘʥʝʥʥʽ ʩʥʽ-

ʛʫ. ʗʢ ʚʠʜʥʦ ʽʟ ʪʘʙʣʠʮʽ 1 ʘʝʨʘʣʴʥʽ ʥʘʜʭʦʜʞʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʟ ʧʠʣʦʤ ʥʝʟʥʘʯʥʽ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʽʣʴʢʽʩʪʶ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʫ ʨʦʟʯʠʥʥʠʭ ʬʦʨʤʘʭ. ɺʠʢʣʶ-

ʯʝʥʥʷʤ ʻ ʬʝʨʫʤ, ʦʩʥʦʚʥʘ ʤʘʩʘ ʚʠʧʘʜʽʥʴ ʷʢʦʛʦ ʻ ʚʦʜʦʥʝʨʦʟʯʠʥʥʦʶ. 

 ʊʘʙʣʠʮʷ 1 

ʅʘʜʭʦʜʞʝʥʥʷ ɺʄ ʟ ʧʠʣʦʤ ʩʥʽʛʦʚʠʭ ʚʦʜ ʫ ʧʨʠʨʦʜʥʽ (ʬʦʥʦʚʽ)  ʣʘʥʜʰʘʬʪʠ, ʤʛ/ʤ
2
 ʥʘ ʨʽʢ 

Fe Mn N ̔ ʉʦ Zn Pb Cu 

34,2 0,43 0,040 0,0096 0,12 0,025 0,030 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ɺʄ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʫ ʩʢʣʘʜʽ ʦʧʘʜʽʚ ʻ ʧʝʨʝʚʘʞʥʦ ʚʦʜʦʨʦʟʯʠʥ-

ʥʠʤʠ, ʱʦ ʩʪʚʦʨʶʻ ʤʦʞʣʠʚʽʩʪʴ ʾʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʚʪʷʛʥʝʥʥʷ ʚ ʙʽʦʛʝʦʭʽʤʽʯʥʽ ʤʽ-

ʛʨʘʮʽʡʥʽ ʧʨʦʮʝʩʠ ʚ ʣʘʥʜʰʘʬʪʘʭ. 

ʋ ʟʦʥʽ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʧʝʨʝʚʘʞʘʶʯʘ ʯʘʩʪʠʥʘ ɺʄ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʽʟ ʘʪ-

ʤʦʩʬʝʨʥʠʤʠ ʦʧʘʜʘʤʠ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʚʦʜʦʥʝʨʦʟʯʠʥʥʠʭ ʬʦʨʤʘʭ. ʥʘʜʭʦʜʞʝʥʥʷ 

ʚʦʜʦʥʝʨʦʟʯʠʥʥʠʭ ʬʦʨʤ ʤʝʪʘʣʽʚ ʧʝʨʝʚʠʱʫʶʪʴ ʬʦʥʦʚʽ ʧʦʢʘʟʥʠʢʠ ʚ 1,4-2,2 ʨʘʟʠ. ɿ 

ʣʽʪʥʽʤʠ ʦʧʘʜʘʤʠ ʥʘʜʭʦʜʠʪʴ ʫ 9 ʨʘʟʽʚ ʙʽʣʴʰʝ ʤʘʥʛʘʥʫ, ʫ 7 ʨʘʟʽʚ ï ʬʝʨʫʤʫ, ʫ 4-6 

ʨʘʟʽʚ ï ʢʫʧʨʫʤʫ, ʮʠʥʢʫ ʽ ʧʣʶʤʙʫʤʫ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʨʠʨʦʜʥʠʤʠ ʫʤʦʚʘʤʠ ʧʨʦ-

ʩʣʽʜʢʦʚʫʻʪʴʩʷ ʧʦʤʽʪʥʝ ʟʥʠʞʝʥʥʷ ʥʘʜʭʦʜʞʝʥʥʷ ʽʟ ʩʥʽʛʦʚʠʤʠ ʚʦʜʘʤʠ ʚʦʜʦʨʦʟʯʠʥ-

ʥʠʭ ʩʧʦʣʫʢ ʮʠʥʢʫ ʽ ʤʘʥʛʘʥʫ. ʎʽ ʤʝʪʘʣʠ ʤʽʮʥʦ ʫʪʨʠʤʫʶʪʴʩʷ ʯʘʩʪʠʥʢʘʤʠ ʪʝʭʥʦ-

ʛʝʥʥʦʛʦ ʧʠʣʫ ʽ ʧʨʠ ʪʘʥʝʥʥʽ ʩʥʽʛʫ ʨʦʟʯʠʥʷʶʪʴʩʷ ʩʣʘʙʢʦ. ʂʽʣʴʢʽʩʪʴ ɺʄ, ʱʦ ʥʘʜ-

ʭʦʜʷʪʴ ʫ ʪʝʭʥʦʛʝʦʩʠʩʪʝʤʫ ʟ ʥʝʨʦʟʯʠʥʥʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ 

ʧʠʣʫ ʪʘ ʡʦʛʦ ʤʝʪʘʣʦʥʦʩʥʦʩʪʽ. ʅʘʤʠ ʘʥʘʣʽʟʫʚʘʚʩʷ ʧʠʣ ʢʫʤʫʣʷʪʠʚʥʠʭ ʧʨʦʙ ʩʥʽʛʫ. 

ʁʦʛʦ ʥʘʜʭʦʜʞʝʥʥʷ ʚ ʟʦʥʽ ʪʝʭʥʦʛʝʥʝʟʫ ʇʽʚʜʝʥʥʦʾ ʧʨʦʤʠʩʣʦʚʽʡ ʟʦʥʠ ʤ. ʉʫʤʠ ʟʥʘ-

ʯʥʦ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ ʦʜʥʦʤʫ ʤʽʩʮʷ ʜʦ ʽʥʰʦʛʦ. ɺ ʝʧʽʮʝʥʪʨʽ ʪʝʭʥʦʛʝʥʥʠʭ ʝʤʽʩʽʡ 

ʥʘʜʭʦʜʞʝʥʥʷ ʧʠʣʫ ʩʢʣʘʣʦ ʫ ʩʝʨʝʜʥʴʦʤʫ 16,4 ʛ/ʤ
2
, ʘ ʥʘ ʚʽʜʩʪʘʥʽ ʜʦ 1,5 ʢʤ ī 

3,2 ʛ/ʤ
2
. 

 ʊʘʙʣʠʮʷ 2  

ʅʘʜʭʦʜʞʝʥʥʷ ɺʄ ʟ ʧʠʣʦʤ ʩʥʽʛʦʚʠʭ ʚʦʜ ʫ ʪʝʭʥʦʛʝʦʩʠʩʪʝʤʫ, ʤʛ/ʤ
2
 ʥʘ ʨʽʢ 

ʟʦʥʘ Fe Mn N ̔ ʉʦ Zn Pb Cu 

1 672,4 13,12 0,82 0,30 5,25 1,39 0,66 

2 160,0 2,56 0,16 0,064 0,38 0,16 0,13 

ʇʨʠʤʽʪʢʘ: 1 ī ʟʦʥʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʪʝʭʥʦʛʝʥʝʟʫ, 2 ī ʟʦʥʘ ʧʦʤʽʨʥʦʛʦ ʪʝʭʥʦʛʝʥʝʟʫ. 

 

ʅʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 2 ʜʘʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʪʝʭʥʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʝʪʘʣʽʚ 

ʥʘʡʙʽʣʴʰʝ ʫ ʟʦʥʽ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʪʝʭʥʦʛʝʥʝʟʫ. ʊʫʪ ʧʝʨʝʚʠʱʝʥʥʷ ʘʝʨʘʣʴʥʦʛʦ ʤʦ-

ʜʫʣʷ ʥʘʜʭʦʜʞʝʥʥʷ ʤʝʪʘʣʽʚ ʥʘʜ ʬʦʥʦʤ ʩʢʣʘʜʘʻ ʜʝʩʷʪʢʠ ʨʘʟʽʚ. ʋ ʟʦʥʽ ʧʦʤʽʨʥʦʛʦ 

ʪʝʭʥʦʛʝʥʝʟʫ ʧʠʣʦʚʝ ʤʝʪʘʣʝʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʣʘʙʢʽʰʝ, ʧʝʨʝʚʠʱʝʥʥʷ ʥʘʜʭʦʜʞʝʥ-
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ʥʷ ʤʝʪʘʣʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʨʠʨʦʜʥʠʤʠ ʣʘʥʜʰʘʬʪʘʤʠ ʫ ʤʝʞʘʭ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʦʨʷʜʢʫ. 

ɺʠʥʝʩʝʥʥʷ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʟ ʚʦʜʘʤʠ ʨʽʯʢʦʚʦʛʦ ʩʪʦʢʫ ʽ ʙʘʣʘʥʩ ʨʦʟʯʠʥʝʥʠʭ 

ʬʦʨʤ ʤʝʪʘʣʽʚ ʫ ʣʘʥʜʰʘʬʪʘʭ. ʇʦʢʘʟʥʠʢʠ ʨʽʯʥʦʛʦ ʚʠʥʝʩʝʥʥʷ ʚʦʜʦʨʦʟʯʠʥʥʥʠʭ 

ʬʦʨʤ ɺʄ ʩʫʪʪʻʚʦ ʨʽʟʥʷʪʴʩʷ ʜʣʷ ʦʢʨʝʤʠʭ ʤʝʪʘʣʽʚ. ʅʘʡʙʽʣʴʰ ʝʥʝʨʛʽʡʥʦ ʚʠʥʦ-

ʩʷʪʴʩʷ ʟ ʧʨʠʨʦʜʥʠʭ ʣʘʥʜʰʘʬʪʽʚ ʬʝʨʫʤ ʽ ʤʘʥʛʘʥ. ɻʝʦʭʽʤʽʯʥʠʡ ʙʘʣʘʥʩ ʮʠʭ ʝʣʝʤʝ-

ʥʪʽʚ ʚʽʜôʻʤʥʠʡ, ʂʅ ʚʽʜʧʦʚʽʜʥʦ 3,42 ʽ 3,93. ʆʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʜʠʩʙʘʣʘʥʩʫ ʚʦ-

ʜʦʨʦʟʯʠʥʥʭ ʬʦʨʤ ʬʝʨʫʤʫ ʽ ʤʘʥʛʘʥʫ ʻ ʟʜʘʪʥʽʩʪʴ ʮʠʭ ʝʣʝʤʝʥʪʽʚ ʤʽʛʨʫʚʘʪʠ ʫ ʧʦʚʝ-

ʨʭʥʝʚʠʭ ʚʦʜʘʭ ʫ ʩʢʣʘʜʽ ʪʦʥʢʦʜʠʩʧʝʨʩʥʠʭ ʟʘʚʠʩʝʡ, ʷʢʽ ʜʦʩʠʪʴ ʚʘʞʢʦ ʚʠʜʽʣʠʪʠ ʫ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ. ʂʅ ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʬʦʨʤ ʮʠʥʢʫ, ʢʫʧʨʫʤʫ ʽ ʧʣʶʤʙʫʤʫ 

ʜʦʨʽʚʥʶʻ ʚʽʜʧʦʚʽʜʥʦ 0,97; 0,51; 0,34. ɺʽʜʧʦʚʽʜʥʦ, ʜʣʷ ʢʫʧʨʫʤʫ ʽ ʧʣʶʤʙʫʤʫ ʭʘ-

ʨʘʢʪʝʨʥʘ ʘʢʫʤʫʣʷʮʽʷ ʚ ʤʽʩʮʝʚʠʭ ʬʦʥʦʚʠʭ ʣʘʥʜʰʘʬʪʘʭ, ʘ ʚʪʨʘʪʠ ʮʠʥʢʫ ʟ ʨʽʯʢʦ-

ʚʠʤ ʩʪʦʢʦʤ ʫʨʽʚʥʦʚʘʞʫʶʪʴʩʷ ʥʘʜʭʦʜʞʝʥʥʷʤ ʡʦʛʦ ʟ ʘʪʤʦʩʬʝʨʥʠʤʠ ʦʧʘʜʘʤʠ. 

 ɼʣʷ ʟôʷʩʫʚʘʥʥʷ ʨʦʣʽ ʙʽʦʣʦʛʽʯʥʦʛʦ ʢʦʣʦʦʙʽʛʫ ʚ ʧʨʦʮʝʩʘʭ ʤʘʩʦʦʙʤʽʥʫ ʚ 

ʣʘʥʜʰʘʬʪʘʭ ʥʘʤʠ ʧʨʦʚʝʜʝʥʦ ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʥʘʜʭʦʜʞʝʥʥʷ ɺʄ ʟ ʨʦʩʣʠʥʥʠʤ ʦʧʘ-

ʜʦʤ ʫ ʢʣʝʥʦʚʦ-ʣʠʧʦʚʽʡ ʜʽʙʨʦʚʽ ʡ ʨʽʟʥʦʪʨʘʚʥʦ-ʟʣʘʢʦʚʦʤʫ ʩʪʝʧʫ ʟ ʤʦʜʫʣʷʤʠ ʨʽʯ-

ʢʦʚʦʛʦ ʚʠʥʝʩʝʥʥʷ ʪʠʭ ʞʝ ʝʣʝʤʝʥʪʽʚ. ɿôʷʩʫʚʘʣʦʩʴ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʤʝʪʘʣʽʚ, ʱʦ ʚʠʥʦ-

ʩʷʪʴʩʷ ʨʽʯʢʦʚʠʤʠ ʚʦʜʘʤʠ, ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʥʘʜʭʦʜʷʪʴ 

ʥʘ ʧʦʚʝʨʭʥʶ ʟ ʨʦʩʣʠʥʥʠʤ ʦʧʘʜʦʤ. 

ʊʘʙʣʠʮʷ 3 
ɹʘʣʘʥʩ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ  ʫ ʧʨʠʨʦʜʥʠʭ ʽ ʪʝʭʥʦʛʝʥʥʦ ʟʤʽʥʝʥʠʭ ʣʘʥʜʰʘʬʪʘʭ 

ʉʫʤʩʴʢʦʛʦ  ʇʨʠʜʥʽʧʨʦʚôʷ 

ʄʝʪʘʣʠ 

ʄʦʜʫʣʴ ʥʘʜʭʦʜʞʝʥʥʷ ʄʦʜʫʣʴ  

ʚʠʥʝʩʝʥʥʷ 
ʂʅ 

ʟ̔  ʩʥʽʛʦʤ ʟ ʜʦʱʘʤʠ ʩʫʤʘʨʥʠʡ 

1 2 1 2 1 2 1 2 1 2 

Cu 0,26 0,69 2,35 4,0 2,61 4,69 1,34 2,0 0,51 0,43 

Zn 1,83 1,18 4,24 7,42 6,07 8,60 5,87 2,69 0,97 0,31 

Mn 4,31 2,03 5,09 18,52 9,4 20,55 36,98 41,68 3,93 2,03 

Pb 0,13 0,42 1,54 1,85 1,67 2,27 0,57 0,27 0,34 0,12 

Fe ʟʘʛ. 3,35 7,26 23,37 51,19 26,29 58,38 91,94 87,45 3,42 1,50 

ʇʨʠʤʽʪʢʘ: 1 ī ʬʦʥʦʚʽ ʣʘʥʜʰʘʬʪʠ; 2 ī ʣʘʥʜʰʘʬʪʠ ʫ ʟʦʥʽ ʚʧʣʠʚʫ ʇʽʚʜʝʥʥʦʾ ʧʨʦʤʟʦʥʠ 

ʤ. ʉʫʤʠ; ʚʘʞʢʽ ʤʝʪʘʣʠ ï ʢʛ/ʢʤ
2
 ʥʘ ʨʽʢ; ʂʅ ī ʢʦʝʬʽʮʽʻʥʪ ʛʽʜʨʦʛʝʦʭʽʤʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. 

 

ɺ ʪʝʭʥʦʛʝʥʥʠʭ ʫʤʦʚʘʭ ʙʘʣʘʥʩ ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʬʦʨʤ ɺʄ, ʷʢ ʽ ʚ ʧʨʠʨʦʜʥʠʭ 

ʫʤʦʚʘʭ, ʧʦʟʠʪʠʚʥʠʡ ʣʠʰʝ ʜʣʷ ʤʘʥʛʘʥʫ ʽ ʬʝʨʫʤʫ (ʂʅ > 1). ʭʘʨʘʢʪʝʨʥʦ, ʱʦ ʤʦʜʫ-

ʣʽ ʚʠʥʝʩʝʥʥʷ ʮʠʭ ʝʣʝʤʝʥʪʽʚ ʜʫʞʝ ʙʣʠʟʴʢʽ ʜʦ ʬʦʥʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʇʝʚʥʝ ʟʥʠ-

ʞʝʥʥʷ ʂʅ ʜʣʷ ʤʘʥʛʘʥʫ ʽ ʬʝʨʫʤʫ ʦʙʫʤʦʚʣʝʥʦ ʾʭ ʘʝʨʦʪʝʭʥʽʯʥʠʤ ʧʨʠʚʥʝʩʝʥʥʷ, ʷʢʝ 

ʧʝʨʝʚʠʱʫʻ ʬʦʥʦʚʽ ʧʦʢʘʟʥʠʢʠ ʧʨʠʙʣʠʟʥʦ ʫ 2 ʨʘʟʠ. ʏʽʪʢʦ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʫ ʪʝʭ-

ʥʦʛʝʥʥʦ ʟʤʽʥʝʥʠʭ ʣʘʥʜʰʘʬʪʘʭ ʚʦʜʦʨʦʟʯʠʥʥʽ ʮʠʥʢ ʽ ʧʣʶʤʙʫʤ. ʂʅ ʮʠʭ ʤʝʪʘʣʽʚ ʫ 

3 ʨʘʟʠ ʥʠʞʯʠʡ, ʥʽʞ ʥʘ ʬʦʥʽ. ɼʦʩʪʘʪʥʴʦ ʯʽʪʢʦ ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ 

ʫʪʨʠʤʘʥʥʷ ʫ ʪʝʭʥʦʛʝʦʩʠʩʪʝʤʽ ʚʦʜʦʨʦʟʯʠʥʥʦʛʦ ʢʫʧʨʫʤʫ (ʂʅ 0,43). 
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ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʨʠʨʦʜʥʠʤʠ ʣʘʥʜʰʘʬʪʘʤʠ ʫ ʪʝʭʥʦʛʝʥʥʦ ʟʤʽʥʝʥʠʭ ʣʘʥʜʰʘ-

ʬʪʘʭ ʟʙʽʣʴʰʫʻʪʴʩʷ ʻʤʥʽʩʪʴ ʙʽʦʣʦʛʽʯʥʦʛʦ ʢʦʣʦʦʙʽʛʫ. ʈʦʩʣʠʥʠ ʚʠʚʯʝʥʠʭ ʬʽʪʦʮʝʥʦ-

ʟʽʚ (ʰʠʨʦʢʦʣʠʩʪʷʥʘ ʜʽʙʨʦʚʘ) ʫ ʩʝʨʝʜʥʴʦʤʫ ʚ 2-2,5 ʨʘʟʠ ʙʽʣʴʰ ʘʢʪʠʚʥʦ ʟʘʭʦʧʣʶ-

ʶʪʴ ʽ ʥʘʢʦʧʠʯʫʶʪʴ ʧʨʘʢʪʠʯʥʦ ʚʩʽ ɺʄ. ʋ ʟʦʥʽ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʪʝʭʥʦʛʝʥʝʟʫ ʽʥʪʝʥ-

ʩʠʚʥʽʩʪʴ ʚʙʠʨʘʥʥʷ ʤʝʪʘʣʽʚ ʨʦʩʣʠʥʘʤʠ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ 3-5 ʨʘʟʽʚ. 

ɺʠʩʥʦʚʢʠ. ɺʠʢʦʥʘʥʽ ʨʦʟʨʘʭʫʥʢʠ ʤʦʜʫʣʽʚ ʥʘʜʭʦʜʞʝʥʥʷ ʽ ʩʪʦʢʫ ɺʄ ʜʦʟʚʦ-

ʣʠʣʠ ʚʠʟʥʘʯʠʪʠ ʾʭ ʛʝʦʭʽʤʽʯʥʠʡ ʙʘʣʘʥʩ ʫ ʧʨʠʨʦʜʥʠʭ ʽ ʪʝʭʥʦʛʝʥʥʦ ʟʤʽʥʝʥʠʭ 

ʣʘʥʜʰʘʬʪʘʭ ʉʫʤʩʴʢʦʛʦ ʇʨʠʜʥʽʧʨʦʚôʷ. ʅʘʜʭʦʜʞʝʥʥʷ ɺʄ ʚ ʣʘʥʜʰʘʬʪʠ ʚʽʜʙʫʚʘ-

ʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʚʣʽʪʢʫ. ʉʝʨʝʜʥʴʦʤʽʩʷʯʥʽ ʘʝʨʘʣʴʥʽ ʥʘʜʭʦʜʞʝʥʥʷ ɺʄ ʚ ʧʨʠʨʦʜ-

ʥʠʭ ʫʤʦʚʘʭ ʚʟʠʤʢʫ ʚ 2-4 ʨʘʟʠ ʤʝʥʰʽ, ʥʽʞ ʚ ʪʝʧʣʠʡ ʧʝʨʽʦʜ. ʇʝʨʝʚʘʞʥʘ ʯʘʩʪʠʥʘ 

ɺʄ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʚ ʣʘʥʜʰʘʬʪʠ ʟ ʘʪʤʦʩʬʝʨʥʠʤʠ ʦʧʘʜʘʤʠ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʚʦʜʦ-

ʥʝʨʦʟʯʠʥʥʠʭ ʬʦʨʤʘʭ.  

ʅʘʜʭʦʜʞʝʥʥʷ ʚʦʜʦʥʝʨʦʟʯʠʥʥʠʭ ʬʦʨʤ ʚ ʪʝʭʥʦʛʝʥʥʦ ʟʤʽʥʝʥʠʭ ʣʘʥʜʰʘʬʪʘʭ 

ʧʝʨʝʚʠʱʫʻ ʬʦʥʦʚʽ ʧʦʢʘʟʥʠʢʠ ʚ 1,4-2,2 ʨʘʟʠ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʨʠʨʦʜʥʠʤʠ ʫʤʦʚʘ-

ʤʠ ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʚʠʨʘʟʥʝ ʟʤʝʥʰʝʥʥʷ ʚ ʩʥʽʛʦʚʠʭ ʚʦʜʘʭ ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʬʦʨʤ 

ʮʠʥʢʫ ʪʘ ʤʘʥʛʘʥʫ. ʎʽ ʤʝʪʘʣʠ ʤʽʮʥʦ ʫʪʨʠʤʫʶʪʴʩʷ ʯʘʩʪʠʥʢʘʤʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʠʣʫ 

ʽ ʧʨʠ ʪʘʥʝʥʥʽ ʩʥʽʛʫ ʨʦʟʯʠʥʷʶʪʴʩʷ ʩʣʘʙʢʦ. 

ɺ ʧʨʠʨʦʜʥʠʭ ʣʘʥʜʰʘʬʪʘʭ ʥʘʡʙʽʣʴʰ ʝʥʝʨʛʽʡʥʦ ʚʠʥʦʩʷʪʴʩʷ ʟ ʨʽʯʢʦʚʠʤ ʩʪʦ-

ʢʦʤ ʬʝʨʫʤ ʽ ʤʘʥʛʘʥ. ɻʝʦʭʽʤʽʯʥʠʡ ʙʘʣʘʥʩ ʜʣʷ ʮʠʭ ʝʣʝʤʝʥʪʽʚ ʚʽʜôʻʤʥʠʡ. ʇʦʟʠʪʠ-

ʚʥʠʡ ʙʘʣʘʥʩ ʤʘʶʪʴ ʧʣʶʤʙʫʤ ʽ ʢʫʧʨʫʤ. 

ɺ ʪʝʭʥʦʛʝʥʥʠʭ ʫʤʦʚʘʭ ʚʽʜʤʽʯʝʥʦ ʧʝʚʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʘʩʦʦʙʤʽʥʫ ɺʄ, ʘ ʩʘʤʝ 

ʯʽʪʢʝ ʥʘʢʦʧʠʯʝʥʥʷ ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʬʦʨʤ ʮʠʥʢʫ ʽ ʧʣʶʤʙʫʤʫ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʧʦ-

ʢʘʟʥʠʢʘʤʠ ʂʅ. ɺ ʪʝʭʥʦʛʝʥʥʦ ʟʤʽʥʝʥʠʭ ʣʘʥʜʰʘʬʪʘʭ ʟʙʽʣʴʰʝʥʘ ʻʤʥʽʩʪʴ ʙʽʦʣʦʛʽʯ-

ʥʦʛʦ ʢʦʣʦʦʙʽʛʫ ɺʄ ʟʘ ʨʘʭʫʥʦʢ ʝʥʝʨʛʽʡʥʦʛʦ ʚʙʠʨʘʥʥʷ ʾʭ ʬʽʪʦʮʝʥʦʟʘʤʠ. ʋ ʟʦʥʽ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʪʝʭʥʦʛʝʥʝʟʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʙʠʨʘʥʥʷ ɺʄ ʨʦʩʣʠʥʘʤʠ ʟʙʽʣʴʰʫʻʪʴ-

ʩʷ ʫ 3-5 ʨʘʟʽʚ, ʘ ʧʦʢʘʟʥʠʢʠ ʥʘʜʭʦʜʞʝʥʥʷ ʤʝʪʘʣʽʚ ʟ ʨʦʩʣʠʥʥʠʤ ʦʧʘʜʦʤ ʧʝʨʝʚʠ-

ʱʫʶʪʴ ʾʭ ʚʠʥʝʩʝʥʥʷ ʟ ʨʽʯʢʦʚʠʤʠ ʚʦʜʘʤʠ. 
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Summary 

Bova O.V. The main features of the mass flow of some heavy metals in the 

forest-steppe landscapes of Sumy Prydniprovia. 

The article presents the results of field and chemical-analytical studies of precipitation, river 

water and vegetation cover of natural and man-made forest steppe landscapes of Sumy Dnieper. 

The named components (elements) of the landscapes determined the content of heavy metals ī zinc, 

cuprum, iron, plumbum, manganese and cobalt. The data on the amount of heavy metals entering 

the landscape with precipitation and transported by river water are given. The calculated flow and 
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heavy metal runoff modules (water-soluble forms) made it possible to determine their average an-

nual geochemical balance and to establish the mass transfer features in natural and man-made 

landscapes. 

Keywords: heavy metals, natural (background) landscapes, man-made landscapes, atmos-

pheric water inflow module, river drainage module, geochemical balance. 
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1
 

ʈʆʃʔ ɿɸʉʆʃɽʅʀʗ ʇʆʏɺ ɺ ʆʇʋʉʊʓʅʀɺɸʅʀʀ ʃɸʅɼʐɸʌʊʆɺ 

ʂʋʈʀʅʉʂʆʁ ɺʇɸɼʀʅʓ 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʦʣʴ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ ʚ ʦʧʫʩʪʳʥʠʚʘʥʠʠ ʣʘʥʜʰʘʬʪʦʚ ʙʘʩ-

ʩʝʡʥʘ ʂʫʨʠʥʩʢʦʡ ʚʧʘʜʠʥʳ. ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʧʦʜ ʚʦʟʜʝʡʩʪ-

ʚʠʝʤ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʠʥʝʨʘʣʦʚ ʠ ʜʝʣʶʚʠʘʣʴ-

ʥʳʝ ʧʨʦʮʝʩʩʳ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʟʘʩʦʣʝʥʠʷ, ʯʪʦ 

ʥʘʧʨʷʤʫʶ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʦʧʫʩʪʳʥʠʚʘʥʠʷ. ʅʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨ-

ʨʠʪʦʨʠʠ ʧʣʦʱʘʜʴʶ 4036640 ʛʘ, ʧʨʦʮʝʩʩʳ ʟʘʩʦʣʝʥʠʷ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʧʨʦʠʩʭʦʜʠʣʠ ʥʘ 

ʣʘʥʜʰʘʬʪʘʭ ʧʣʦʱʘʜʴʶ 1410495,5 ʛʘ, 29% ʠʟ ʢʦʪʦʨʳʭ ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʝ, 25% ī ʩʨʝʜʥʝ-

ʟʘʩʦʣʝʥʥʳʝ, 16% ī ʩʠʣʴʥʦʟʘʩʦʣʝʥʥʳʝ, ʠ ʙʦʣʝʝ 30%- ʦʯʝʥʴ ʟʘʩʦʣʝʥʥʳʝ. ʉʦʚʨʝʤʝʥʥʳʝ ʘʨʝʘʣʳ 

ʣʘʥʜʰʘʬʪʦʚ, ʧʦʜʚʝʨʞʝʥʥʳʝ ʩʦʣʝʥʦʩʪʠ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʯʘʛʠ ʦʧʫ-

ʩʪʳʥʠʚʘʥʠʷ ʛʘʣʦʬʠʪʦʚʦʛʦ ʪʠʧʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʩʣʘʙʦʫʩʪʦʡʯʠʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. 

ʅʝʚʳʧʦʣʥʝʥʠʝ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʨʘʙʦʪ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʟʝʤʝʣʴ ʚ ʢʘʯʝʩʪʚʝ ʧʘʩʪʙʠʱ, 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʫʛʨʦʟʫ ʧʦʣʥʦʛʦ ʠʩʯʝʟʥʦʚʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʘʥʜʰʘʬʪʳ, ʧʦʯʚʘ, ʟʘʩʦʣʝʥʠʝ, ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ, ʦʧʫʩʪʥrʠʚʘʥʠʝ. 

 

ɺʚʝʜʝʥʠʝ. ʉʝʛʦʜʥʷ, ʧʨʦʮʝʩʩ ʦʧʫʩʪʳʥʠʚʘʥʠʷ, ʚʦʟʥʠʢʰʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝ-

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʚʠʜʦʚ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʟʣʠʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʧʨʝʚʨʘʪʠʣʩʷ ʚ ʰʠʨʦʢʦ-

ʤʘʩʰʪʘʙʥʫʶ ʛʣʦʙʘʣʴʥʫʶ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ, ʧʦʣʠʪʠʯʝʩʢʫʶ ʧʨʦʙʣʝʤʫ 

ʚ ʘʨʠʜʥʳʭ, ʩʝʤʠʘʨʠʜʥʳʭ, ʩʝʤʠʛʫʤʠʜʥʳʭ ʣʘʥʜʰʘʬʪʘʭ, ʠ ʟʘ ʧʦʩʣʝʜʥʠʝ 50 ʣʝʪ 

ʩʪʘʣ ʦʩʥʦʚʥʳʤ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʩʯʠʪʘʝʪʩʷ ʧʦʪʝ-

ʥʮʠʘʣʴʥʦʡ ʟʦʥʦʡ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʦʧʫʩʪʳʥʠʚʘʥʠʷ, ʚ ʦʩʥʦʚʥʦʤ ʩ ʘʨʠʜ-

ʥʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. 

ʀʩʩʣʝʜʫʝʤʘʷ ʂʫʨʠʥʩʢʘʷ ʤʝʞʛʦʨʥʘʷ ʚʧʘʜʠʥʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʢʘʢ ʢʨʫ-

ʧʥʝʡʰʘʷ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʘʷ, ʩʘʜʦʚʦʜʯʝʩʢʘʷ, ʟʝʨʥʦʚʘʷ, ʭʣʦʧʢʦʚʘʷ, ʢʦʨʤʦʚʘʷ ʙʘʟʘ 
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ʠ ʦʩʥʦʚʥʦʡ ʮʝʥʪʨ ʘʛʨʘʨʥʦʡ ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʧʨʦʞʠʚʘʶʱʝʛʦ ʚ ʩʪʨʘʥʝ. ʕʪʦ 

ʦʧʨʝʜʝʣʷʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʝʥʠʷ ʦʧʫʩʪʳʥʠʚʘʥʠʷ ʣʘʥʜʰʘʬʪʦʚ. 

ɹʣʘʛʦʜʘʨʷ ʦʩʚʦʝʥʠ ʁʧʨʠʨʦʜʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʪʝʨʨʠʪʦʨʠʠ ʩ ʜʨʝʚʥʠʭ ʚʨʝʤʝʥ 

ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʮʝʣʝʡ ʠ ʠʭ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʤʥʦʛʦʚʝʢʦʚʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝ-

ʣʴʥʦʩʪʴʶ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ, ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʨʷʜ ʬʘʢʪʦʨʦʚ ʦʧʫʩʪʳʥʠʚʘʥʠʷ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʩʚʷʟʠ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʦʨʦʰʝʥʠʝʤ ʥʘ ʨʘʚʥʠʥʘʭ ʥʘʨʫʰʘʣʩʷ ʨʝ-

ʞʠʤ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʤʝʥʷʣʠʩʴ ʠʭ ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʘ ʚ ʥʠʟʢʦʛʦʨʴʷʭ ʠ ʧʨʝʜ-

ʛʦʨʴʷʭ ʨʘʟʚʠʚʘʣʠʩʴ ʵʢʟʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ ʧʨʦʮʝʩʩʘ ʦʧʫʩʪʳʥʠʚʘʥʠʷ, ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ 

ʠʟʫʯʠʪʴ ʨʘʟʣʠʯʥʳʝ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʦʩʥʦʚʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʩʰʠ-

ʨʝʥʠʷ ʦʯʘʛʦʚ ʦʧʫʩʪʳʥʠʚʘʥʠʷ. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʦʧʨʝʜʝʣʝʥʠʝ ʨʦʣʠ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʧʨʦʮʝʩʩʘ ʦʧʫʩ-

ʪʳʥʠʚʘʥʠʷ ʣʘʥʜʰʘʬʪʦʚ ʂʫʨʠʥʩʢʦʡ ʚʧʘʜʠʥʳ, ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʭ ʩʦʚʨʝʤʝʥ-

ʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

ʆʙʲʝʢʪ ʠ ʪʝʨʨʠʪʦʨʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʂʨʫʧʥʝʡʰʘʷ ʧʨʠʨʦʜʥʘʷ ʦʙʣʘʩʪʴ ʨʝ-

ʩʧʫʙʣʠʢʠ, ʦʭʚʘʪʳʚʘʶʱʘʷ ʂʫʨʠʥʩʢʫʶ ʤʝʞʛʦʨʥʫʶ ʚʧʘʜʠʥʫ, ʷʚʣʷʶʱʘʩ̫ʷ ʩʝʣʴʩ-

ʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʙʘʟʦʡ ʩʪʨʘʥʳ, ʠʤʝʝʪ ʦʙʱʫʶ ʧʣʦʱʘʜʴ 40 366,4 ʢʤ
2
. 

ʆʧʫʩʪʳʥʠʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ, ʜʣʠʪʝʣʴʥʦʡ ʧʦʪʝʨʝ ʠʣʠ ʧʦʣʥʦʤʫ ʠʩʯʝʟʥʦʚʝʥʠʶ ʙʠʦʣʦʛʠ-

ʯʝʩʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʌʘʢʪʦʨʳ, ʷʚʣʷʶʱʠʝʩʷ ʧʨʠʯʠʥʦʡ ʧʨʦʮʝʩʩʘ ʦʧʫʩʪʳʥʠ-

ʚʘʥʠʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʘʟʣʠʯ-

ʥʦʡ ʩʪʝʧʝʥʴʶ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʧʦʷʚʣʝʥʠʷ ʦʯʘʛʦʚ ʦʧʫʩʪʳʥʠʚʘʥʠʷ ʣʘʥʜʰʘʬʪʦʚ 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʦʩʚʦʝʥʥʳʭ ʣʶʜʴʤʠ ʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʦʩʥʦʚʥʦʤ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʮʝʣʷʭ, ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʦʯʚʳ ʧʦʜʚʝʨʞʝʥʳ ʨʘʟʣʠʯʥʦʡ 

ʩʪʝʧʝʥʠ ʟʘʩʦʣʝʥʠʷ. ɿʘʩʦʣʝʥʠʝ ʧʦʯʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʦʧʫʩʪʳʥʠʚʘʥʠʷ ʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦ-

ʨʦʚ. ɺ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʚʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʛʨʫʥʪʦ-

ʚʳʝ ʚʦʜʳ ʠ ʜʝʣʶʚʠʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʘʩʦʣʝʥʠʷ ʥʘʨʫʰʘʝʪʩʷ ʚʦʜʥʳʡ ʨʝʞʠʤ ʨʘʩʪʝʥʠʡ, ʦʥʠ ʧʦʛʣʦʱʘ-

ʶʪ ʙʦʣʴʰʝ ʚʨʝʜʥʳʭ ʩʦʣʝʡ ʠʟ ʧʦʯʚʳ. ʉʦʣʠ, ʧʦʧʘʜʘʶʱʠʝ ʚ ʪʢʘʥʠ ʨʘʩʪʝʥʠʡ, ʥʘʨʫ-

ʰʘʶʪ ʧʨʦʮʝʩʩ ʬʦʪʦʩʠʥʪʝʟʘ, ʟʘʜʝʨʞʠʚʘʶʪ ʠʭ ʨʘʟʚʠʪʠʝ ʚ ʥʘʯʘʣʴʥʦʡ ʬʘʟʝ [8, 9]. 

ɸʥʘʣʠʟ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʥʠʟʢʦʛʦʨʥʳʭ 

ʫʯʘʩʪʢʘʭ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠʤʝʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʡ ʜʨʝʥʘʞ, ʘ ʛʣʫʙʠʥʘ 

ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʘʙʩʦʣʶʪʥʦʡ ʚʳʩʦʪʳ. ʍʦʪ̫ 

ʟʘʩʫʰʣʠʚʳʡ ʢʣʠʤʘʪ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʛʣʫʙʦʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʚʝʣʠʯʝʥʠʶ ʘʨʠʜʥʦʩʪʠ ʧʦʯʚ, ʦʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʫʯʘʩʪʚʫʶʪ ʚ 

ʧʨʦʮʝʩʩʝ ʟʘʩʦʣʝʥʠʷ. ʆʜʥʘʢʦ ʥʘ ʨʘʚʥʠʥʘʭ, ʦʩʦʙʝʥʥʦ ʚ ʂʫʨʘ-ɸʨʘʟʩʢʦʡ 
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ʥʠʟʤʝʥʥʦʩʪʠ, ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ ʧʦ ʛʣʫʙʠʥʝ ʟʘʣʝʛʘʥʠʷ ʠ ʩʪʝʧʝʥʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ 

ʨʝʟʢʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʜʨʫʛʠʭ ʨʘʡʦʥʦʚ ʩʪʨʘʥʳ. ɿʜʝʩʴ ʨʝʞʠʤ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ 

ʚʦʜ ʷʚʣʷʝʪʩʷ ʜʠʥʘʤʠʯʥʳʤ ʠ ʨʝʟʢʦ ʨʝʘʛʠʨʫʝʪ ʥʘ ʧʨʠʨʦʜʥʳʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ 

ʚʦʟʜʝʡʩʪʚʠʷ. 

ɸʥʘʣʠʟ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʜʘʥʥʳʭ ʋʧʨʘʚʣʝʥʠʷ ʚʦʜʥʳʤ ʭʦʟʷʡʩʪʚʦʤ ʠ ʤʝʣʠʦ-

ʨʘʮʠʠ ʧʦ ʢʘʜʘʩʪʨʫ ʤʝʣʠʦʨʘʮʠʠ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ (2014), ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ 

5,2% ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʥʘ ʂʫʨʘ-ɸʨʘʟʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʧʨʝʦʙʣʘʜʘʶʱʘʷ ʛʣʫ-

ʙʠʥʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 1 ʤ, ʘ ʥʘ 84,2% ī ʢʦʣʝʙʣʝʪʩʷ ʤʝʞʜʫ 1-3 

ʤ. ɻʣʫʙʠʥʘ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʥʘ 9,9% ʪʝʨʨʠʪʦʨʠʠ ʐʠʨʚʘʥʘ, ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ʐʠʨ-

ʚʘʥʩʢʦʡ ʨʘʚʥʠʥʝ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 1 ʤ, ʥʘ 78,7% ī 1-3 ʤʝʪʨʘ, ʥʘ ʄʫʛʘʥ-

ʉʘʣʴʷʥʩʢʦʡ ʨʘʚʥʠʥʝ ī 3,9% ʠ 93,7%, ʥʘ ʄʠʣʴ-ʂʘʨʘʙʘʭʩʢʦʡ ʨʘʚʥʠʥʝ ʵʪʦ 3% ʠ 

78,2% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ ʫʢʘʟʘʥʥʳʭ ʨʘʡʦʥʘʭ ʘʨʝʘʣʳ ʛʣʫʙʠʥʳ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʤʝʥʝʝ 1 ʤ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʚ ʦʪʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʜʝʧʨʝʩʩʠʠ ɻʘʨʘʩʫ ʥʘ ʐʠʨʚʘʥʩʢʦʡ ʨʘʚʥʠʥʝ, ʚ 

ʨʘʡʦʥʝ ɺʝʨʭʥʝʛʦ ʐʠʨʚʘʥʩʢʦʛʦ ʢʘʥʘʣʘ, ʥʘ ʧʝʨʠʬʝʨʠʠ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ, ʚ ʨʘʡʦ-

ʥʘʭ ʜʨʝʚʥʠʭ ʜʝʣʴʪ ʂʫʨʳ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʐʠʨʚʘʥʘ (ʩʝʣʝʥʠ ̫ɻʘʨʘʯʘʣʘ ʠ ɹʦʷʪ), 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʦʨʦʰʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʄʫʛʘʥʦ-ʉʘʣʴʷʥʩʢʦʡ ʨʘʚʥʠʥʳ, ʥʘ 

ʧʝʨʠʬʝʨʠʠ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ ʄʠʣʴ-ʂʘʨʘʙʘʭʩʢʦʡ ʨʘʚʥʠʥʳ, ʚ ʮʝʥʪʨʝ ʄʠʣʴʩʢʦʡ 

ʨʘʚʥʠʥʳ ʠ ʚʧʘʜʠʥʘʭ ʦʟʝʨ ʉʘʨʳʩʫ, ɸʛʛʦʣʴ, ʄʝʭʤʘʥʛʝʣʴ. 

ʇʦ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʂʫʨʠʥʩʢʦʡ ʚʧʘʜʠʥʳ (ʪʘʙʣʠʮʘ 1), ʘʨʝʘʣʳ ʛʨʫʥ-

ʪʦʚʳʭ ʚʦʜ ʩ ʛʣʫʙʠʥʦʡ ʤʝʥʝʝ 1 ʤ ʩʦʩʪʘʚʣʷʶʪ 314450,9 ʛʘ (7,8%), ʘʨʝʘʣʳ ʩ ʛʣʫʙʠ-

ʥʦʡ 1-2 ʤ ī 1320887,1 ʛʘ (32,7%). ʊʝʨʨʠʪʦʨʠʠ ʩ ʛʣʫʙʠʥʦʡ 2-5 ʤ ʟʘʥʠʤʘʶʪ 

938234,7 ʛʘ (23,3%) ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʠʟ ʢʦʪʦʨʳʭ 85,3% ʥʘʙʣʶʜʘʶʪʩʷ ʚ 

ʂʫʨʘ-ɸʨʘʟʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ. ɸʨʝʘʣʳ ʩ ʛʣʫʙʠʥʦʡ ʛʨʫʥʪʦʚʳʭ ʚʦʜ 5-10 ʤ ʠ ʙʦʣʝʝ, 

ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʨʘʚʥʠʥʥʳʭ ʠ ʧʨʝʜʛʦʨʥʳʭ ʩʢʣʦʥʦʚ ʠ ʠʤʝʶʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʧʣʦʱʘʜʠ 763881,2 ʛʘ (18,9%) 699190 ʛʘ (17,3%). ʇʨʝʩʥʳʝ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ ʚ ʥʘ-

ʢʣʦʥʥʳʭ ʧʨʝʜʛʦʨʥʳʭ ʨʘʚʥʠʥʘʭ ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʫʛʨʦʟʳ ʦʧʫʩʪʳʥʠʚʘʥʠʷ. 

ʊʘʙʣʠʮʘ 1 

ʇʣʦʱʘʜʠ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʂʫʨʠʥʩʢʦʡ ʚʧʘʜʠʥʳ ʧʦ ʛʣʫʙʠʥʝ (2014) 

ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ (ʤ) 
ʇʣʦʱʘʜʴ (ʛa) 

ʛʘ % 

<1 314450,9 7,8 

1-2 1320887,1 32,7 

2-5 938234,7 23,3 

5-10 763881,2 18,9 

>10 699190 17,3 

ɺʩʝʛʦ 4036644 100 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, ʧʨʝʦʙʣʘʜʘʶʱʘʷ ʛʣʫʙʠʥʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʥʘ ʚʩʝʡ 

ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʜʦ 2 ʤ) ʩʦʩʪʘʚʣʷʝʪ 1635338 ʛʘ (40,5%), ʠ, ʷʚʣʷʷʩʴ 

ʧʨʠʯʠʥʦʡ ʟʘʩʦʣʝʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʠʛʨʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʦʧʫʩʪʳ-
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ʥʠʚʘʥʠʠ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. ɸʥʘʣʠʟ ʢʘʨʪ, ʦʪʨʘʞʘʶʱʠʭ ʛʣʫʙʠʥʫ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ ʩʪʝʧʝʥʴ ʠʭ ʤʠʥʝʨʘʣʠʟʘʮʠʠ [1, 2], ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʩʥʦʚʥʳʝ 

ʦʯʘʛʠ ʦʧʫʩʪʳʥʠʚʘʥʠʷ ʚ ʣʘʥʜʰʘʬʪʘʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʯʘʩʪʢʘʤ ʩ ʚʳʩʦʢʠʤ ʩʦ-

ʜʝʨʞʘʥʠʝʤ ʤʠʥʝʨʘʣʦʚ, ʟʘʣʝʛʘʥʠʝʤ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʙʣʠʟʢʦ ʢ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʣʦ-

ʱʘʜʷʤ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟ ʩʪʦʢʘ, ʪʠʧʠʯʥʳ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʂʫʨʘ-ɸʨʘʟʩʢʦʡ ʥʠʟʤʝʥ-

ʥʦʩʪʠ. ʅʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʚʦʩʪʦʢʫ, ʚ ʩʚʷʟʠ ʩ ʫʚʝʣʠ-

ʯʝʥʠʝʤ ʛʣʫʙʠʥʳ ʟʘʣʝʛʘʥʠʷ ʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʘʨʝʘʣʳ ʦʧʫʩʪʳʥʠ-

ʚʘʥʠʷ ʨʘʩʰʠʨʷʶʪʩʷ. 

ʉ ʪʝʨʨʠʪʦʨʠʠ ʧʣʦʱʘʜʴʶ 1 ʛʘ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʂʫʨʘ-ɸʨʘʟʩʢʦʡ ʥʠʟʤʝʥʥʦ-

ʩʪʠ ʚ ʪʝʯʝʥʠʠ ʛʦʜʘ ʠʩʧʘʨʷʝʪʩʷ 10 000 ʤ
3 
ʚʦʜʳ, ʘ ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ ʧʦʯʚʳ ʥʘʢʘʧʣʠ-

ʚʘʝʪʩʷ ʜʦ 25 ʪʦʥʥ ʩʦʣʠ [4]. ʕʪʦʪ ʪʠʧ ʧʨʦʮʝʩʩʘ ʟʘʩʦʣʝʥʠʷ ʧʨʠʚʦʜʠʪ ʚ ʦʩʥʦʚʥʦʤ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʦʯʘʛʦʚ ʦʧʫʩʪʳʥʠʚʘʥʠʷ ʩ ʛʘʣʦʬʠʪʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ɼʘʥʥʳʡ 

ʧʨʦʮʝʩʩ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʥʘ ʦʨʦʰʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʥʦ ʠ ʥʘ ʦʢʨʫʞʘʶ-

ʱʠʭ ʟʠʤʥʠʭ ʧʘʩʪʙʠʱʘʭ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 

ɻʨʫʥʪʦʚʳʝ ʚʦʜʳ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʧʨʦʮʝʩʩʝ ʦʧʫʩʪʳʥʠʚʘʥʠʷ, ʩ ʧʨʝʦʙʣʘʜʘʥʠ-

ʝʤ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʙʦʣʝʝ 1 ʛ / ʣ, (ʪʘʙʣʠʮʘ 2), ʟʘʥʠʤʘʶʪ ʧʣʦʱʘʜʴ 2 360 499 ʛʘ 

(58,5%) ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʊʘʙʣʠʮʘ 2 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʂʫʨʠʥʩʢʦʡ ʚʧʘʜʠʥʳ ʧʦ ʩʪʝʧʝʥʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ (2014) 

ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʛ/ʣ ʇʣʦʱʘʜʴ (ʛa) % 

<1 1676145 41,5 

1-2 604244,6 14,9 

2-5 342857,4 8,5 

5-10 380246,4 9,5 

10-50 779291,3 19,3 

>50 253859,2 6,3 

ɺʩʝʛʦ 4036644 100 

 

ɸʨʝʘʣʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʩ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʙʦʣʝʝ 10 ʛ / ʣ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʩʠʣʴʥʦʟʘʩʦʣʝʥʥʳʤʠ ʧʦʯʚʘʤʠ, ʩʦʩʪʦʷʪ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʧʦʣʫ-

ʧʫʩʪʳʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʩ ʩʠʣʴʥʳʤ ʦʧʫʩʪʳʥʠʚʘʥʠʝʤ. ʕʪʠ ʦʯʘʛʠ ʦʧʫʩʪʳʥʠʚʘʥʠʷ 

ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʂʫʨʘ-ɸʨʘʟʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ. 

ɸʥʘʣʠʟ ʤʘʪʝʨʠʘʣʦʚ ʥʘʢʣʦʥʘ ʩʪʦʢʘ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦ-

ʨʠʠ [3,10] ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʪʝʧʝʥʴ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʥʘʷ ʩʦ ʩʪʦ-

ʢʦʤ, ʥʘʠʙʦʣʴʰʠʝ ʝʸ ʟʥʘʯʝʥʠʷ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʜʝʧʨʝʩʩʠʷʭ, ʤʝʞʢʦʥʫʩʥʳʭ ʚʧʘʜʠ-

ʥʘʭ, ʧʝʨʠʬʝʨʠʷʭ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ. ʕʪʠ ʫʯʘʩʪʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩ ̫ʧʨʘʢʪʠʯʝʩʢʠ 

ʦʪʩʫʪʩʪʚʠʝʤ ʩʪʦʢʘ ʠ ʟʘʩʦʣʝʥʥʳʤʠ ʧʦʯʚʘʤʠ. 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʘʛʨʦ-ʠʨʨʠʛʘʮʠʦʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠ-

ʪʦʨʠʠ ʚ 2015 ʛʦʜʫ ʩʦʩʪʘʚʠʣʘ 866 395 ʛʘ. 

ɼʣʠʥʘ ʚʩʝʡ ʩʝʪʠ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʢʘʥʘʣʘ ʠ ʢʦʣʣʝʢʪʦʨʦʚ, ʩʦʟʜʘʥʥʳʭ ʜʣʷ 

ʦʨʦʰʝʥʠʷ, ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 50 000 ʢʤ [7]. ɸʥʘʣʠʟ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʜʘʥʥʳʭ 
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ʋʧʨʘʚʣʝʥʠʷ ʚʦʜʥʳʤ ʭʦʟʷʡʩʪʚʦʤ ʠ ʤʝʣʠʦʨʘʮʠʠ ʧʦ ʢʘʜʘʩʪʨʫ ʤʝʣʠʦʨʘʮʠʠ ʦʨʦhʘ-

ʝʤʳʭ ʟʝʤʝʣʴ (2014), ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 62,5% ʘʛʨʦ-ʠʨʨʠʛʘʮʠʦʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦʜʚʝʨʞʝʥʳ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʟʘʩʦʣʝʥʠʷ (ʪʘʙʣ. 3). 

ʊʘʙʣʠʮʘ 3 

ɿʘʩʦʣʝʥʠʝ ʘʛʨʦ-ʠʨʨʠʛʘʮʠʦʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʂʫʨʠʥʩʢʦʡ ʚʧʘʜʠʥʳ 

 

ʆʙʱʘʷ 

ʧʣʦʱʘʜʴ 

ʦʨʦʰʝʥʠʷ 

ʛʘ 

% 

ɿʘʩʦʣʝʥʠʝ 

ʇʣʦʱʘʜʠ ʥʝ ʧʦʜ-

ʚʝʨʞʝʥʥʳʝ ʟʘʩʦ-

ʣʝʥʠʶ 

ʛa 

% 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ 

ʧʦʜʚʝʨʞʝʥʥʘʷ 

ʟʘʩʦʣʝʥʠʶ 

ʛa 

% 

ʉʪʝʧʝʥʴ ʟʘʩʦʣʝʥʠʷ 

ʩʣʘʙʦ 

ʛa 

% 

ʩʨʝʜʥʝ 

ʛa 

% 

ʩʠʣʴʥʦ 

ʛa 

% 

866395 

100 

324964 

37,5 

541431 

62,5 

317402 

36,6 

137272 

15,8 

86757 

10,1 

 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʧʨʦʮʝʩʩʘ ʟʘʩʦʣʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʂʫʨʘ-ɸʨʘʟʩʢʦʡ ʥʠʟʤʝʥ-

ʥʦʩʪʠ, ʛʜʝ ʧʨʦʚʦʜʠʪʩʷ ʠʥʪʝʥʩʠʚʥʦʝ ʦʨʦʰʝʥʠʝ, ʠ ʫʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʙʦʣʝʝ 

ʜʠʥʘʤʠʯʥʳʡ (ʪʘʙʣʠʮʘ 4). 

ʊʘʙʣʠʮʘ 4 

ʉʦʩʪʦʷʥʠʝ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ ʚ ʘʛʨʦ-ʠʨʨʠʛʘʮʠʦʥʥʳʭ ʣʘʥʜʰʘʬʪʘʭ ʨʘʚʥʠʥ  

ʂʫʨʘ-ɸʨʘʟʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ 

  ɿʘʩʦʣʝʥʠʝ 

ʈʘʚʥʠʥʳ 

ʆʙʱʘʷ 

ʧʣʦʱʘʜʴ 

ʦʨʦʰʝʥʠʷ 

ʛʘ 

% 

ʅʝ ʧʦʜʚʝʨʞʝʥ-

ʥʳʝ ʟʘʩʦʣʝʥʠʶ 

ʛa 

% 

 

ʇʦʜʚʝʨʞʝʥʥʳʝ 

ʟʘʩʦʣʝʥʠʶ 

ʛa 

% 

ʉʪʝʧʝʥʴ ʟʘʩʦʣʝʥʠʷ 

ʩʣʘʙʦ 

ʛa 

% 

ʩʨʝʜʥʝ 

ʛa 

% 

ʩʠʣʴʥʦ 

ʛa 

% 

ʂʘʨʘʙʘʭʩʢʘʷ 
91988 

13,8 

69225 

75,3 

22763 

24,7 

8449 

9,2 

11655 

12,6 

2659 

2,9 

ʄʠʣʴʩʢʘʷ 
148257 

22,3 

86046 

58 

62211 

42 

25615 

17,3 

18427 

12,4 

18169 

12,3 

ʄʫʛʘʥ-

ʉʘʣʴʷʥʩʢʘʷ  

159583 

24 

70249 

44,1 

89334 

55,9 

66291 

41,5 

20254 

12,7 

2789 

1,7 

ʖʛʦ-ʚʦʩʪʦʯʥʳʡ 

ʐʠʨʚʘʥ  

92881 

14 

12300 

13,2 

80581 

86,8 

40307 

43,4 

22566 

24,3 

17708 

19,1 

ʐʠʨʚʘʥ 
172634 

25,9 

54125 

31,4 

118509 

68,6 

60215 

34,9 

35278 

20,4 

23016 

13,3 

ɺʩʝʛʦ 
665343 

100 

291945 

43,9 

373398 

56,1 

200877 

30,2 

108180 

16,2 

64341 

9,7 

 

ʂʘʢ ʚʠʜʥʦ, 56,1% ʘʛʨʦ-ʠʨʨʠʛʘʮʠʦʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʥʠʟʤʝʥʥʦʩʪʠ ʧʦʜʚʝʨ-

ʞʝʥʳ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʟʘʩʦʣʝʥʠʷ, ʠʟ ʢʦʪʦʨʳʭ 30,2% ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʣʘʙʦʡ 

ʩʦʣʝʥʦʩʪʴʶ, 16,2% ī ʩʨʝʜʥʝʡ ʩʦʣʝʥʦʩʪʴʶ ʠ 9,7% ī ʩʠʣʴʥʦʡ ʟʘʩʦʣʝʥʥʦʩʪʴʶ.  

ɺ ʟʘʩʦʣʝʥʥʳʭ ʨʘʡʦʥʘʭ ʐʠʨʚʘʥʩʢʦʡ, ʄʫʛʘʥʩʢʦʡ, ʄʠʣʴʩʢʦʡ, ʖʛʦ-

ɺʦʩʪʦʯʥʦ-ʐʠʨʚʘʥʩʢʦʡ ʨʘʚʥʠʥ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʪʨʘʚʷʥʦʛʦ ʧʦʢʨʦʚʘ ʭʘʨʘʢʪʝʨʠʟʫ-

ʝʪʩʷ ʤʝʥʝʝ ʯʝʤ 1,2 ʮ/ʛʘ [6]. ʕʪʠ ʨʘʡʦʥʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʦʜ ʟʠʤʥʠʝ 

ʧʘʩʪʙʠʱʘ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ, ʥʳʥʝ ʧʨʝʚʨʘʪʠʣʠʩʴ ʚ ʦʯʘʛʠ ʦʧʫʩʪʳ-
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ʥʠʚʘʥʠʷ. ʕʪʠ ʧʨʦʮʝʩʩʳ ʚ, ʦʩʥʦʚʥʦʤ, ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʘʣʣʶʚʠʘʣʴʥʦ-

ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʨʘʚʥʠʥ ʩ ʛʘʣʦʬʠʪʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ.  

ɺ ʧʦʣʫʧʫʩʪʳʥʥʳʭ ʣʘʥʜʰʘʬʪʘʭ ʪʝʨʨʠʪʦʨʠʠ, ʧʦʯʚʳ ʧʦʜʚʝʨʞʝʥʳ ʩʠʣʴʥʦʤʫ 

ʟʘʩʦʣʝʥʠʶ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʨʝʜʥʠʤ ʠʣʠ ʩʠʣʴʥʳʤ ʦʧʫʩʪʳʥʠʚʘʥʠʝʤ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʛʫʣʷʨʥʳʭ ʢʦʣʣʝʢʪʦʨʥʳʭ ʙʫʨʝʥʠʡ, ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦ-

ʨʠʠ ʦʙʨʘʟʫʶʪʩʷ ʧʣʦʪʠʥʳ ʚ ʣʠʥʝʡʥʦʡ ʬʦʨʤʝ, ʚʳʩʦʪʘ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʝʪ 5-6 ʤ. 

ʆʙʱʘʷ ʜʣʠʥʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʜʝʩʴ ʢʦʣʣʝʢʪʦʨʦʚ ʩʦʩʪʘʚʣʷʝʪ 1488 ʢʤ [5]. ɺ ʟʘʩʫ-

ʰʣʠʚʳʡ ʩʝʟʦʥ ʵʪʠ ʧʣʦʪʠʥʳ ʨʘʟʨʫʰʘʶʪʩʷ ʠ ʚʦʜʳ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘ ʦʢʨʫʞʘ-

ʶʱʠʝ ʥʠʟʤʝʥʥʦʩʪʠ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʥʘ ʵʪʠʭ ʧʣʦʱʘʜʷʭ ʧʨʦʠʩʭʦʜʠʪ ʣʠʥʝʡʥʦʝ 

ʟʘʩʦʣʝʥʠʝ ʧʦʯʚ. ʀʟ-ʟʘ ʩʠʣʴʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ ʚ ʢʦʣʣʝʢʪʦʨʘʭ, ʚʦ ʚʨʝʤʷ ʠʭ 

ʦʯʠʩʪʢʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʪʝʨʨʠʪʦʨʠʶ ʪʘʢʞʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʩʦʣʝʥʦʡ ʚʦʜʳ, ʯʪʦ ʧʦʜʚʝʨʛʘʝʪ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʜʝʛʨʘʜʘʮʠʠ.  

ɺ ʟʘʩʦʣʝʥʠʠ ʧʦʯʚ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʶʪ ʜʝʣʶ-

ʚʠʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ. ʕʪʦʪ ʪʠʧ ʟʘʩʦʣʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʚ ʥʠʟʢʦʛʦʨʴʷʭ ʠ ʭʨʝʙʪʘʭ, 

ʩʦʩʪʦʷʱʠʭ ʠʟ ʢʘʨʙʦʥʘʪʥʳʭ, ʛʠʧʩʦʚʦ-ʛʣʠʥʠʩʪʳʭ, ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʩʣʦʝʚ, 

ʚʩʣʝʜʩʪʚʠʝ ʚʳʚʝʪʨʠʚʘʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʘʢʢʫʤʫʣʷʮʠʠ ʥʘ ʨʘʚʥʠʥʘʭ ʚ ʢʦʥʫʩʘʭ 

ʛʨʷʟʝʚʳʭ ʚʫʣʢʘʥʦʚ, ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʐʠʨʚʘʥʩʢʦʡ ʨʘʚʥʠʥʳ, ɼʞʝʡʨʘʥ-

ʯʦʣʴʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ, ʶʛʦ-ʟʘʧʘʜʥʦʛʦ ʩʢʣʦʥʘ ʂʘʨʘʙʘʭʩʢʦʡ ʠ ʄʠʣʴʩʢʦʡ ʨʘʚʥʠʥ, 

ʛʁʦ-ʚʦʩʪʦʯʥʦʡ ʐʠʨʚʘʥʩʢʦʡ ʨʘʚʥʠʥʳ, ʚ ʧʦʜʥʷʪʠʷʭ ɹʘʙʘʟʘʥ, ʂʫʨʦʚʜʘʛ, ɼʫʟʜʘʛ, 

ɹʘʥʜʦʚʘʥ, ɼʫʨʦʚʜʘʛ, ʍʠʜʠʨʣʠ, ɹʦʟʜʘʛ, ʂʫʨʩʘʥʛʠ ʠ ʜʨ. 

ɸʥʘʣʠʟ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 43206,5 ʛʘ ʜʝʣʶʚʠʘʣʴʥʳʭ 

ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʯʝʪʣʠʚʦ ʚʠʜʥʳ ʢʘʢ ʧʦʣʫʧʫʩʪʳʥʥʳʝ ʠ ʟʘ-

ʩʫʰʣʠʚʳʝ ʩʪʝʧʥʳʝ ʣʘʥʜʰʘʬʪʳ, ʠ ̫ʚʣʷʶʪʩʷ ʦʯʘʛʘʤʠ ʦʧʫʩʪʳʥʠʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʫʯʝʪʦʤ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, ʚ ʧʨʝʜʝʣʘʭ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨ-

ʨʠʪʦʨʠʠ ʂʫʨʠʥʩʢʦʡ ʚʧʘʜʠʥʳ, ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʩʦʚʨʝʤʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʩ ʨʘʟ-

ʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʟʘʩʦʣʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 1410495,5 ʛʘ. ʀʟ ʥʠʭ 406 105,9 ʛʘ ʙʳʣʠ 

ʧʦʜʚʝʨʞʝʥʳ ʩʣʘʙʦʤʫ ʟʘʩʦʣʝʥʠʶ (29%), 349 269 ʛʘ ï ʩʨʝʜʥʝʤʫ ʟʘʩʦʣʝʥʠʶ (25%), 

229 865,7 ʛʘ ï ʩʠʣʴʥʦʤʫ ʟʘʩʦʣʝʥʠʶ (16%) ʠ 425 254,9 ʛʘ ï ʦʯʝʥʴ ʩʠʣʴʥʦʤʫ ʟʘʩʦ-

ʣʝʥʠʶ (30%). ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ Landsat 8 ʠʩʩʣʝʜʫ-

ʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ArcGis ʧʦʢʘʟʳ-

ʚʘʝʪ, ʯʪʦ ʧʦʯʚʳ ʥʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʳ ʢ ʟʘʩʦʣʝʥʠʶ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʧʨʝʠʤʫ-

ʱʝʩʪʚʝʥʥʦ ʚ ʪʝʭ ʘʨʝʘʣʘʭ, ʛʜʝ ʫʨʦʚʝʥʴ ʚʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʛʨʫʥʪʦʚʳʭ ʚʦʜ 

ʙʣʠʟʦʢ ʚ ʧʦʚʝʨʭʥʦʩʪʠ. ʕʪʠ ʘʨʝʘʣʳ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤʠ ʦʯʘʛʘʤʠ ʦʧʫ-

ʩʪʳʥʠʚʘʥʠʷ. 

ɺʳʚʦʜʳ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʘʩʦʣʝʥʠʝ ʧʦʯʚ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʷʚʣʷʝʪʩʷ ʠʥʜʠʢʘʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʦʩʥʦʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʦʧʫʩʪʳʥʠʚʘʥʠʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. ɺ ʵʪʦʤ ʧʨʦʮʝʩʩʝ 

ʦʩʦʙʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʩʪʝʧʝʥʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʛʣʫʙʠʥʝ ʟʘʣʝ-

ʛʘʥʠʷ ʠ ʜʝʣʶʚʠʘʣʴʥʳʤ ʧʨʦʮʝʩʩʘʤ. ɸʨʝʘʣʳ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠ-
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ʪʦʨʠʠ ʂʫʨʠʥʩʢʦʡ ʚʧʘʜʠʥʳ ʩ ʛʣʫʙʠʥʦʡ ʤʝʥʝʝ 1 ʤ ʩʦʩʪʘʚʣʷʝʪ 314450,9 ʛʘ (7,8%), 

ʘ ʛʣʫʙʠʥʦʡ 1-2 ʤ ī 1320887,1 (32,7%) ʛʘ. ʅʘ 5,2% ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʂʫʨʘ-

ɸʨʘʟʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʧʨʝʦʙʣʘʜʘʶʱʘʷ ʛʣʫʙʠʥʘ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʩʦʩʪʘʚʣʷʝʪ ʤʝ-

ʥʝʝ 1 ʤ, ʘ ʚ 84,2% ʦʥʘ ʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 1-3 ʤ. 

ʇʨʝʦʙʣʘʜʘʶʱʘʷ ʛʣʫʙʠʥʘ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʥʘ ʚʩʝʡ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

(ʜʦ 2 ʤ) ʩʦʩʪʘʚʣʷʝʪ 1635338 ʛʘ (40,5%), ʠ, ʷʚʣʷʷʩʴ ʧʨʠʯʠʥʦʡ ʟʘʩʦʣʝʥʠʷ, ʠʛʨʘʝʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʦʧʫʩʪʳʥʠʚʘʥʠʠ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. 

ɻʨʫʥʪʦʚʳʝ ʚʦʜʳ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʧʨʦʮʝʩʩʝ ʦʧʫʩʪʳʥʠʚʘʥʠʷ ʩ ʧʨʝʦʙʣʘʜʘʥʠ-

ʝʤ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʙʦʣʝʝ 1 ʛ / ʣ, ʟʘʥʠʤʘʶʪ ʧʣʦʱʘʜʴ 2 360 499 ʛʘ (58,5%) ʠʩʩʣʝ-

ʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɸʨʝʘʣʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʙʦʣʝʝ 10 ʛ/ʣ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʩʠʣʴʥʦʟʘʩʦʣʝʥʥʳʤʠ ʧʦʯʚʘʤʠ, 

ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʪʦʷʪ ʠʟ ʧʦʣʫʧʫʩʪʳʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʩ ʨʝʟʢʠʤ ʦʧʫʩʪʳʥʠʚʘʥʠʝʤ. 

ʕʪʠ ʦʯʘʛʠ ʦʧʫʩʪʳʥʠʚʘʥʠʷ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʂʫʨʘ-ɸʨʘʟʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ.  

ʅʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 62,5% ʘʛʨʦ-ʠʨʨʠʛʘʮʠʦʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʧʦʜ-

ʚʝʨʛʘʣʠʩʴ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʟʘʩʦʣʝʥʠʷ. ʅʘ ʂʫʨʘ-ɸʨʘʟʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʵʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʝʪ 56,1%. 

ʇʦʯʚʳ ʩ ʜʝʣʶʚʠʘʣʴʥʦʡ ʬʦʨʤʦʡ ʟʘʩʦʣʝʥʠʷ 43206,5 ʛʘ, ʦʪʯʝʪʣʠʚʦ ʥʘʙʣʶʜʘ-

ʶʪʩʷ ʚ ʧʦʣʫʧʫʩʪʳʥʥʳʭ, ʩʫʭʦʩʪʝʧʥʳʭ ʣʘʥʜʰʘʬʪʘʭ, ʠ ʷʚʣʷʶʪʩʷ ʦʯʘʛʘʤʠ ʦʧʫʩʪʳ-

ʥʠʚʘʥʠʷ. 

ɺ ʧʨʝʜʝʣʘʭ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʂʫʨʠʥʩʢʦʡ ʚʧʘʜʠʥʳ, ʦʙʱʘʷ ʧʣʦʱʘʜʴ 

ʟʘʩʦʣʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʩ ʫʯʝʪʦʤ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ ʩʦʩʪʘʚʣʷʝʪ 1410495,5 ʛʘ. ʀʟ 

ʥʠʭ 29% ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʝ, 25% ī ʩʨʝʜʥʝʟʘʩʦʣʝʥʥʳʝ, 16% ī ʩʠʣʴʥʦʟʘʩʦʣʝʥʥʳʝ, 

ʠ ʙʦʣʝʝ 30% ī ʦʯʝʥʴ ʟʘʩʦʣʝʥʥʳʝ ʣʘʥʜʰʘʬʪʳ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʣʘʥʜʰʘʬʪʥʳʝ ʘʨʝʘʣʳ, ʧʦʜʚʝʨʞʝʥʥʳʝ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʩʦ-

ʣʝʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʦʚʨʝʤʝʥʥʳʝ ʦʯʘʛʠ ʦʧʫʩʪʳʥʠʚʘʥʠʷ ʛʘʣʦʬʠʪʥʦʛʦ 

ʪʠʧʘ. ʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʚ ʵʪʠʭ ʘʨʝʘʣʘʭ ʩʣʘʙʦʫʩʪʦʡʯʠʚʳʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʘʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʧʦʜ ʧʘʩʪʙʠʱʘ ʠʣʠ ʥʝʚʳʧʦʣʥʝʥʠʝ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʨʘʙʦʪ, 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʫʛʨʦʟʫ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʛʦ ʠʩʯʝʟʥʦʚʝʥʠʷ ʟʜʝʩʴ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 
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Summary 

Mikayilov ɸ.M. Role of Soil Salinization in Desertification of the Land-

scapes of Kura Depression. 

The article examines the role of soil salinization in the desertification of landscapes typical 

for the Kura depression. It was found that the rise of table of groundwater of high mineral content 

under the influence of natural and anthropogenic factors together with the effect of deluvial pro-

cesses entail salinization which directly contributes to the formation and development of desertifi-

cation hubs. 

Of 4036640 hectares of the studied area, 1410495.5 hectares of landscape area is affected by 

salinization at various levels, including 29% of it at low, 25% at medium, 16% at severe and 30% 

at very severe level. Modern landscape areas, subjected to salinization at different degrees are ex-

pressed as halophyte-type desert foci, characterized by prevalence of poor sustainable vegetation. 

Lack of reclamation measures as well as using of the territory as a pasture poses a threat of com-

plete loss of biological productivity. 

Key words: landscape, soil, salinization, groundwater, desertification 
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ɺʆɼʅʆ-ɹʆʃʆʊʅɯ ʋɻɯɼɼʗ ʗʂ ʋʅɯʂɸʃʔʅɯ ʆɹôɭʂʊʀ  
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ʧʨʠʜʽʣʷʻʪʴʩʷ ʫʛʽʜʜʷʤ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʞʘʭ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʘ ʩʘʤʝ ʤʽʞʥʘʨʦʜʥʦʤʫ ï 

ɿʘʧʣʘʚʘ ɼʝʩʥʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ï ɿʘʧʣʘʚʘ ʉʫʣʠ, ʟʘʧʣʘʚʘ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʨʽʯʢʠ ʇʩʝʣ (ɺʦ-

ʨʦʞʙ̫ʥʩʴʢʝ), ʚʝʨʭʽʚôʷ ʨʽʯʢʠ ɹʠʪʠʮʷ (ɺʘʢʘʣʽʚʩʴʢʝ), ʟʘʧʣʘʚʘ ɺʦʨʩʢʣʠ (ɺʦʨʩʢʣʷʥʩʴʢʝ). ʋ ʚʠʩʥʦʚ-

ʢʫ ʘʚʪʦʨʠ ʛʦʚʦʨʷʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʧʣʘʚʠ ʨʽʯʢʠ ʉʝʡʤ ʷʢ ʥʘʡʙʽʣʴʰ ʟʘʙʦʣʦ-

ʯʝʥʦʾ ʪʝʨʠʪʦʨʽʾ ʚ ʨʝʛʽʦʥʽ, ʱʦ ʧʦʪʨʝʙʫʻ ʜʝʪʘʣʴʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʜʣʷ ʚʠʟʥʘʥʥʷ ʾʾ, ʷʢ ʧʝʨʩʧʝʢ-

ʪʠʚʥʦʛʦ ʚʦʜʥʦ-ʙʦʣʦʪʥʦʛʦ ʫʛʽʜʜʷ ʋʢʨʘʾʥʠ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʦʜʥʦ-ʙʦʣʦʪʥʽ ʫʛʽʜʜʷ, ʈʘʤʩʘʨʩʴʢʘ ʂʦʥʚʝʥʮʽʷ, ʤʽʞʥʘʨʦʜʥʽ ʚʦʜʥʦ-

ʙʦʣʦʪʥʽ ʫʛʽʜʜʷ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʇʨʦʙʣʝʤʘ ʜʝʬʽʮʠʪʫ ʧʨʽʩʥʦʾ ʚʦʜʠ ʥʘʨʘʟʽ ʫ ʩʚʽʪʽ 

ʥʘʜʟʚʠʯʘʡʥʦ ʛʦʩʪʨʘ. ʆʆʅ ʫ ʩʚʦʾʡ ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ ʟʘʟʥʘʯʘʻ, ʱʦ ʮʷ ʧʨʦʙʣʝʤʘ ʻ 

ʦʜʥʽʻʶ ʟ ʥʘʡʛʦʣʦʚʥʽʰʠʭ, ʘʜʞʝ ʜʦ 2025 ʨ. 3,2 ʤʽʣʴʷʨʜʘ ʞʠʪʝʣʽʚ ʧʣʘʥʝʪʠ ʙʫʜʫʪʴ 

ʩʪʨʘʞʜʘʪʠ ʚʽʜ ʥʝʩʪʘʯʽ ʧʨʽʩʥʦʾ ʚʦʜʠ. ʇʨʦʙʣʝʤʘ ʥʝʩʪʘʯʽ ʷʢʽʩʥʠʭ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ï 

ʮʝ ʥʝ ʧʨʠʨʦʜʥʠʡ ʧʨʦʮʝʩ, ʘ ʨʝʟʫʣʴʪʘʪ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɺʦʜʥʦ-ʙʦʣʦʪʥʽ ʫʛʽʜʜʷ 

(ɺɹʋ) ʻ ʧʨʠʨʦʜʥʠʤ ʨʝʟʝʨʚʫʘʨʦʤ ʪʘ ʬʽʣʴʪʨʦʤ ʦʯʠʱʝʥʥʷ ʧʨʽʩʥʦʾ ʚʦʜʠ. ʆʢʨʽʤ 

ʮʴʦʛʦ, ʚʦʥʠ ʻ ʨʝʛʫʣʷʪʦʨʘʤʠ ʩʪʦʢʫ ʨʽʯʦʢ, ʟʘʭʠʱʘʶʪʴ ʚʽʜ ʧʦʚʝʥʝʡ, ʧʦʩʫʭʠ ʪʘ ʽʥ-

ʰʠʭ ʢʘʪʘʩʪʨʦʬ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʦʜʦʚʦʣʴʩʪʚʦʤ ʪʘ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʶ ʤʽʣʴʡʦʥʠ 

ʣʶʜʝʡ, ʧʽʜʪʨʠʤʫʶʪʴ ʙʘʛʘʪʝ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʽ ʟʙʝʨʽʛʘʶʪʴ ʙʽʣʴʰʝ ʚʫʛʣʝʮʶ, ʥʽʞ 

ʙʫʜʴ-ʷʢʘ ʽʥʰʘ ʝʢʦʩʠʩʪʝʤʘ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʟ 1700 ʨ. ʣʶʜʩʪʚʦ ʚʪʨʘʪʠʣʦ ʙʣʠʟʴʢʦ 

87% ʩʚʽʪʦʚʠʭ ʟʘʧʘʩʽʚ ʚʦʜʥʦ-ʙʦʣʦʪʥʠʭ ʨʝʩʫʨʩʽʚ, ʮʝ ʚʪʨʠʯʽ ʰʚʠʜʰʝ ʥʽʞ ʚʪʨʘʪʘ 

ʧʨʠʨʦʜʥʠʭ ʣʽʩʽʚ. ɿʘʟʥʘʯʝʥʽ ʧʦʣʦʞʝʥʥʷ ʚʠʟʥʘʯʘʶʪʴ ʘʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ 

ɺɹʋ, ʷʢ ʫʥʽʢʘʣʴʥʠʭ ʦʙôʻʢʪʽʚ.  

ɸʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʦʙʣʝʤʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ɺɹʋ ʟʘʡʤʘʣʠʩʷ: 

ɻ.ɹ. ʄʘʨʫʰʝʚʩʴʢʠʡ, ɯ.ʉ. ɾʘʨʫʢ [3], ɺ.ʆ. ɼʝʤʯʝʥʢʦ, ʆ.ɹ. ʇʝʪʨʦʚʠʯ [7], ʅ.ɺ. 

ʌʨʦʣʦʚʘ [10] ʪʘ ʽʥ. ʄʝʪʦʜʠʯʥʽ ʧʦʣʦʞʝʥʥʷ ʧʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʦʨʛʘʥʽʟʘʮʽʾ ʽʥʚʝʥʪʘ-

ʨʠʟʘʮʽʾ, ʦʮʽʥʮʽ ɺɹʋ, ʘ ʪʘʢʦʞ ʩʢʣʘʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʦʧʠʩʫ ʚʠʢʣʘʜʝʥʽ ʫ ʧʨʘʮʽ 

ɺ.ʆ. ɼʝʤʯʝʥʢʘ, ʆ.ɹ. ʇʝʪʨʦʚʠʯ [7]. 

ʌʦʨʤʫʣʶʚʘʥʥʷ ʤʝʪʠ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʩʪʫʧʘʶʪʴ ɺɹʋ ʨʝʛʽʦʥʘʣʴ-

ʥʦʛʦ ʪʘ ʣʦʢʘʣʴʥʦʛʦ ʨʽʚʥʷ; ʧʨʝʜʤʝʪʦʤ ï ʢʽʣʴʢʽʩʥʠʡ ʘʩʧʝʢʪ ɺɹʋ ʫ ʩʚʽʪʽ ʪʘ ʋʢʨʘʾʥʽ, 

ʜʠʥʘʤʽʢʘ ʾʭ ʯʠʩʝʣʴʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʛʽʜʴ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʄʝʪʘ 

ʩʪʘʪʪʽ ï ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ɺɹʋ ʫ ʩʚʽʪʽ ʪʘ ʋʢʨʘʾʥʽ ʽ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ɺɹʋ 

ʉʫʤʩʴʢʦ ʾʦʙʣʘʩʪʽ.  

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɺɹʋ, ʘʙʦ ʚʦʣʦʛʽ ʟʝʤʣʽ (ʘʥʛʣ. wetlands) ï ʜ̔ -

ʣʷʥʢʠ ʤʽʩʮʝʚʦʩʪʽ, ˇʨʫʥʪ ʷʢʠʭ ʻ ʘʢʚʽʬʝʨʦʤ ʟ ʧʦʩʪʽʡʥʦʶ ʘʙʦ ʩʝʟʦʥʥʦʶ ʚʦʣʦʛʽʩʪʶ 

[1]. ʊʘʢʽ ʜʽʣʷʥʢʠ ʤʽʩʮʝʚʦʩʪʽ ʤʦʞʫʪʴ ʙʫʪʠ ʯʘʩʪʢʦʚʦ ʘʙʦ ʧʦʚʥʽʩʪʶ ʟʘʡʥʷʪʽ ʚʦʜʦʡ-

ʤʠʱʘʤʠ. ʎʝʡ ʪʝʨʤʽʥ ʧʦʨʷʜ ʽʟ ʧʦʥʷʪʪʷʤ çʙʦʣʦʪʦè ʧʦʯʘʣʠ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫ-

ʚʘʪʠ ʚ 70-ʭ ʨʦʢʘʭ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ, ʘ ʤʘʩʦʚʦʛʦ ʧʦʰʠʨʝʥʥʷ ʚʽʥ ʥʘʙʫʚ ʧʽʩʣʷ ʈʘ-

ʤʩʘʨʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ. ɿʛʽʜʥʦ ʷʢʦʾ, ʧʽʜ ʚʦʜʥʦ-ʙʦʣʦʪʷʥʠʤʠ ʫʛʽʜʜʷʤʠ ʨʦʟʫʤʽʶʪʴ ʨʘ-

ʡʦʥʠ ʤʘʨʰʽʚā ʙʦʣʽʪ, ʜʨʘʛʦʚʠʥ, ʪʦʨʬʦʚʠʱ ʘʙʦ ʚʦʜʦʡʤ ï ʧʨʠʨʦʜʥʠʭ ʘʙʦ ʰʪʫʯʥʠʭ, 

ʧʦʩʪʽʡʥʠʭ ʘʙʦ ʪʠʤʯʘʩʦʚʠʭ, ʩʪʦʷʯʠʭ ʘʙʦ ʧʨʦʪʦʯʥʠʭ, ʧʨʽʩʥʠʭ, ʩʦʣʦʥʢʫʚʘʪʠʭ ʘʙʦ 
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ʩʦʣʦʥʠʭ, ʚʢʣʶʯʘʶʯʠ ʤʦʨʩʴʢʽ ʘʢʚʘʪʦʨʽʾ, ʛʣʠʙʠʥʘ ʷʢʠʭ ʥʝ ʧʝʨʝʚʠʱʫʻ ʰʽʩʪʴ ʤʝʪ-

ʨʽʚ [8]. 

ɺ ʋʢʨʘʾʥʽ ʦʬʽʮʽʡʥʝ ʚʠʟʥʘʯʝʥʥʷ ɺɹʋ ʜʘʻʪʴʩʷ ʫ ʇʦʩʪʘʥʦʚʽ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪ-

ʨʽʚ ʇʨʦ ʇʦʨʷʜʦʢ ʥʘʜʘʥʥʷ ʚʦʜʥʦ-ʙʦʣʦʪʥʠʤ ʫʛʽʜʜʷʤ ʩʪʘʪʫʩʫ ʤʽʞʥʘʨʦʜʥʦʛʦ ʟʥʘ-

ʯʝʥʥʷ ʚʽʜ 29 ʩʝʨʧʥʷ 2002 ʨ., ʟʛʽʜʥʦ ʷʢʦʶ ɺɹʋ ʤʽʞʥʘʨʦʜʥʦʛʦ ʟʥʘʯʝʥʥʷ ʚʠʟʥʘʯʘ-

ʶʪʴʩʷ ʷʢ ʮʽʥʥʽ ʧʨʠʨʦʜʥʽ ʢʦʤʧʣʝʢʩʠ ʙʦʣʽʪ, ʟʘʧʣʘʚʥʠʭ ʣʫʢ ʽ ʣʽʩʽʚ, ʘ ʪʘʢʦʞ ʚʦʜʥʠʭ 

ʦʙôʻʢʪʽʚ ï ʧʨʠʨʦʜʥʠʭ, ʘʙʦ ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʠʭ, ʧʦʩʪʽʡʥʠʭ ʯʠ ʪʠʤʯʘʩʦʚʠʭ, ʩʪʦʷʯʠʭ 

ʘʙʦ ʧʨʦʪʦʯʥʠʭ, ʧʨʽʩʥʠʭ, ʩʦʣʦʥʢʫʚʘʪʠʭ ʯʠ ʩʦʣʦʥʠʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʤʦʨʩʴʢʠʭ ʘʢʚʘ-

ʪʦʨʽʡ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʡ ʪʘ ʦʙôʻʢʪʽʚ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦ-

ʥʜʫ, ʟʝʤʝʣʴ ʚʦʜʥʦʛʦ ʪʘ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ ʋʢʨʘʾʥʠ [6]. ɿʛʽʜʥʦ ɺʦʜʥʦʛʦ ʢʦʜʝʢʩʫ 

ʋʢʨʘʾʥʠ ɺɹʋ ʚʽʜʥʦʩʷʪʴ ʜʦ ʟʝʤʝʣʴ ʚʦʜʥʦʛʦ ʬʦʥʜʫ, ʷʢʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʪʘ ʦʙʣʽʢʦ-

ʚʫʶʪʴʩʷ, ʷʢ ʟʝʤʝʣʴʥʽ ʪʘ ʻ ʦʙʤʝʞʝʥʠʤʠ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʝʤʣʝʚʣʘʩʥʠʢʘʤʠ ʪʘ ʟʝʤ-

ʣʝʢʦʨʠʩʪʫʚʘʯʘʤʠ [2].  

ʇʨʠ ʨʦʙʦʪʽ ʟ ʜʦʩʣʽʜʞʝʥʥʷ ɺɹʋ, ʧʝʨʰ ʟʘ ʚʩʝ, ʧʦʪʨʽʙʥʦ ʧʽʜʛʦʪʫʚʘʪʠ ʛʝʦʜʘʥʽ 

ʪʘ ʢʘʨʪʦʛʨʘʬʽʯʥʠʡ ʤʘʪʝʨʽʘʣ. ʉʘʤʝ ʧʽʜʛʦʪʦʚʢʘ ʢʘʨʪʦʛʨʘʬʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʻ ʚʘʞ-

ʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʽʥʚʝʥʪʘʨʠʟʘʮʽʾ ɺɹʋ, ʱʦ ʚ ʧʦʜʘʣʴʰʦʤʫ ʬʦʨʤʫʻ ʫʷʚʣʝʥʥʷ ʧʨʦ 

ʦʙôʻʢʪ ʪʘ ʚʠʟʥʘʯʘʻ ʧʨʦʛʨʘʤʫ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʻ ʦʪʨʠ-

ʤʘʥʥʷ ʢʦʥʪʫʨʫ ʫʛʽʜʜʷ, ʜʣʷ ʮʴʦʛʦ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʟʚʠʯʘʡʥʽ ʢʘ-

ʨʪʠ ʽ ʙʽʣʴʰ ʽʥʥʦʚʘʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ. ʊʘʢ, ʧʨʠ ʨʦʙʦʪʽ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʝʣʝʢ-

ʪʨʦʥʥʽ ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʤʘʪʝʨʽʘʣʠ, ʧʫʙʣʽʯʥʫ ʢʘʜʘʩʪʨʦʚʫ ʢʘʨʪʫ, ʨʝʟʫʣʴʪʘʪʠ ʢʦʩʤʦʟ-

ʡʦʤʢʠ, ʛʝʦʜʝʟʠʯʥʽ ʢʘʣʴʢʫʣʷʪʦʨʠ ʪʘ ʢʦʤʧôʶʪʝʨʥʽ ʧʨʦʛʨʘʤʠ. ʆʢʨʝʤʠʤ ʝʪʘʧʦʤ ʻ 

ʪʘʢʦʞ ʢʦʨʠʛʫʚʘʥʥʷ ʢʦʥʪʫʨʫ ɺɹʋ, ʢʦʣʠ ʜʦʩʣʽʜʥʠʢʫ ʧʦʪʨʽʙʥʦ ʢʦʥʩʫʣʴʪʫʚʘʪʠʩʷ ʟ 

ʬʘʭʽʚʮʷʤʠ, ʱʦ ʤʦʞʫʪʴ ʥʘʜʘʪʠ ʥʝʦʙʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʱʦʜʦ ʨʝʘʣʴʥʦʾ ʩʠʪʫʘʮʽʾ. 

ɿʘʢʣʶʯʥʠʤ ʝʪʘʧʦʤ ʻ ʧʽʜʛʦʪʦʚʢʘ ʢʘʨʪ, ʟʘʟʚʠʯʘʡ ʾʭ ʧʦʜʘʶʪʴ ʜʚʦʤʘ ʤʦʚʘʤʠ ï ʫʢʨʘ-

ʾʥʩʴʢʦʶ ʪʘ ʘʥʛʣʽʡʩʴʢʦʶ [7]. ʆʢʨʽʤ ʢʘʨʪʦʛʨʘʬʽʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʪʨʽʙʥʠʡ 

ʜʝʪʘʣʴʥʠʡ ʦʧʠʩ ʙʦʪʘʥʽʯʥʠʭ, ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʠʭ, ʝʥʪʦʤʦʣʦʛʽʯʥʠʭ, ʽʭʪʽʦʣʦʛʽʯʥʠʭ, 

ʙʘʪʨʘʭʦʛʝʨʧʝʪʦʣʦʛʽʯʥʠʭ, ʦʨʥʽʪʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʜʦʧʦʤʦʞʫʪʴ ʟôʷʩʫʚʘʪʠ, 

ʜʦ ʷʢʠʭ ʢʨʠʪʝʨʽʾʚ ʩʣʽʜ ʚʽʜʥʦʩʠʪʠ ʫʛʽʜʜʷ ʪʘ ʚʩʪʘʥʦʚʠʪʠ ʡʦʛʦ ʮʽʥʥʽʩʪʴ. ʊʘʢʦʞ ʚʨʘ-

ʭʦʚʫʶʪʴʩʷ ʦʩʥʦʚʥʽ ʧʽʜʭʦʜʠ ʜʦ ʦʧʠʩʫ ʬʽʟʠʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚʦʜʥʦ-ʙʦʣʦʪʥʦʾ 

ʝʢʦʩʠʩʪʝʤʠ, ʧʽʩʣʷ ʯʦʛʦ ʚʩʪʘʥʦʚʣʶʶʪʴ ʯʠʩʝʣʴʥʽʩʪʴ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ. 

ʅʘʨʘʟʽ ʥʝʚʽʜʦʤʦ, ʷʢʘ ʯʘʩʪʠʥʘ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʟʘʡʥʷʪʘ ʟʘʙʦʣʦʯʝʥʠʤʠ ʜʽʣʷʥ-

ʢʘʤʠ. ʎʝʥʪʨ ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ çThe UNEP-Worldè ʟʘʧʨʦʧʦʥʫ-

ʚʘʚ ʦʮʽʥʢʫ ʧʨʠʙʣʠʟʥʦ ʚ 570 ʤʣʥ. ʛʘ (5,7 ʤʣʥ. ʢʤ
2
), ʮʝ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 6% ʚʽʜ 

ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ. ʉʫʤʘʨʥʠʡ ʦʙôʻʤ ʙʦʣʦʪʥʠʭ ʚʦʜ ʩʚʽʪʫ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 11 ʪʠʩ. 

ʢʤ
3
, ʱʦ ʫ ʧôʷʪʴ ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʻ ʨʘʟʦʚʠʡ ʦʙôʻʤ ʚʦʜʠ ʚ ʨʫʩʣʘʭ ʨʽʯʦʢ [8]. ɺʧʝʨʰʝ 

ʧʠʪʘʥʥʷ ʧʨʦ ʟʘʛʘʣʴʥʫ ʧʣʦʱʫ ɺɹʋ ʙʫʣʦ ʧʽʜʥʷʪʦ ʱʝ ʥʘ ʟʘʩʽʜʘʥʥʽ ʈʘʤʩʘʨʩʴʢʦʾ 

ʢʦʥʚʝʥʮʽʾ ʫ 1999 ʨ., ʧʨʦʪʝ ʚʦʥʠ ʧʽʜʪʚʝʨʜʠʣʠ, ʱʦ ʥʝʤʦʞʣʠʚʦ ʪʦʯʥʦ ʚʩʪʘʥʦʚʠʪʠ ʾʭ 

ʨʦʟʤʽʨʠ. ʅʘʨʘʟʽ ʧʣʦʱʘ ʟʘʙʦʣʦʯʝʥʠʭ ʟʝʤʝʣʴ ʟʘ ʨʽʟʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʢʦʣʠʚʘʻʪʴʩʷ 

ʚʽʜ 748 ʜʦ 778 ʤʣʥ. ʛʘ.  
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ʉʪʘʥʦʤ ʥʘ 25 ʣʶʪʦʛʦ 2020 ʨ., ʜʦ ʉʧʠʩʢʫ ʤʽʞʥʘʨʦʜʥʠʭ ɺɹʋ ʧʦʛʦʜʞʝʥʠʭ 

ʈʘʤʩʘʨʩʴʢʦʶ ʢʦʥʚʝʥʮʽʻʶ, ʚʭʦʜʠʪʴ 2388 ɺɹʋ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ 253,87 ʤʣʥ. ʛʘ 

[9]. ɼʠʥʘʤʽʢʘ ʥʘʜʘʥʥʷ ʤʽʞʥʘʨʦʜʥʦʛʦ ʩʪʘʪʫʩʫ ɺɹʋ ʧʦʜʘʥʘ ʥʘ ʨʠʩ. 1. ɿʘ 45 ʨʦʢʽʚ 

ʢʽʣʴʢʽʩʪʴ ʫʛʽʜʴ ʟʨʦʩʣʘ ʟ 33 (1974 ʨ.) ʜʦ 2387 (2019 ʨ.). 

 

ʈʠʩ. 1. ɼʠʥʘʤʽʢʘ ʥʘʜʘʥʥʷ ʤʽʞʥʘʨʦʜʥʦʛʦ ʩʪʘʪʫʩʫ ɺɹʋ ʫ ʩʚʽʪʽ 

 

ɿʘʛʘʣʦʤ 43% ʧʣʦʱʽ ɺɹʋ (110 ʤʣʥ. ʛʘ) ʟʥʘʭʦʜʠʪʴʩʷ ʫ ɸʬʨʠʮʽ, 24% (61,6 

ʤʣʥ. ʛʘ) ï ʫ ʇʽʚʜʝʥʥʽʡ ɸʤʝʨʠʮʽ, ʪʨʝʪʶ ʧʦʟʠʮʽʶ ʟʘʡʤʘʻ ɭʚʨʦʧʘ ʮʝ 11% (28 21,4 

ʤʣʥ. ʛʘ), ʧʦ 9% ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ɺɹʋ ʫ ʇʽʚʥʽʯʥʽʡ ɸʤʝʨʠʮʽ ʪʘ ɸʟʽʾ ï 23,6 ʪʘ 21,4 

ʤʣʥ. ʛʘ ʚʽʜʧʦʚʽʜʥʦ (ʨʠʩ. 2).  

 

ʈʠʩ. 2. ʄʽʞʥʘʨʦʜʥʽ ɺɹʋ ʥʘ ʢʦʥʪʠʥʝʥʪʘʭ (ʤʣʥ. ʛʘ) 

 

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʦʬʽʮʽʡʥʘ ʜʘʪʘ ʥʘʙʨʘʥʥʷ ʯʠʥʥʦʩʪʽ ʈʘʤʩʘʨʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ 

ʜʣʷ ʋʢʨʘʾʥʠ ï 15 ʣʠʩʪʦʧʘʜʘ 1997 ʨ. ɿʛʽʜʥʦ ʩʧʠʩʢʫ ɺɹʋ ʤʽʞʥʘʨʦʜʥʦʛʦ ʟʥʘʯʝʥʥʷ, 

ʦʧʫʙʣʽʢʦʚʘʥʦʛʦ 2 ʣʶʪʦʛʦ 2020 ʨ. ʥʘ ʦʬʽʮʽʡʥʦʤʫ ʩʘʡʪʽ ʢʦʥʚʝʥʮʽʾ, ʚ ʋʢʨʘʾʥʽ 50 

ɺɹʋ, ʱʦ ʤʘʶʪʴ ʤʽʞʥʘʨʦʜʥʝ ʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ 802604 ʛʘ ʮʝ ʣʠʰʝ 
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0,3% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʤʽʞʥʘʨʦʜʥʠʭ ʫʛʽʜʴ ʫ ʩʚʽʪʽ (ʨʠʩ. 3). ɿʘ ʢʽʣʴʢʽʩʪʶ ʢʦʤ-

ʧʣʝʢʩʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʜʘʥʦʛʦ ʩʧʠʩʢʫ, ʋʢʨʘʾʥʘ ʨʘʟʦʤ ʽʟ ʌʨʘʥʮʽʻʶ ʟʘʡʤʘʶʪʴ 5 

ʤʽʩʮʝ ʚ ɭʚʨʦʧʽ ʪʘ 8 ʫ ʩʚʽʪʽ, ʟ ʥʠʭ ʦʜʥʝ ʨʦʟʪʘʰʦʚʘʥʝ ʚ ʤʝʞʘʭ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ï  

ʮʝ çɿʘʧʣʘʚʘ ɼʝʩʥʠè. 

 
ʈʠʩ. 3. ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ɺɹʋ ʫ ʩʚʽʪʽ ʪʘ ʋʢʨʘʾʥʽ (ʛʘ) 

 

ɺɹʋ çɿʘʧʣʘʚʘ ɼʝʩʥʠè ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʪʘ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩ-

ʪʝʡ (ʚʢʣʶʯʝʥʝ ʜʦ ɺɹʋ ʤʽʞʥʘʨʦʜʥʦʛʦ ʟʥʘʯʝʥʥʷ ʫ 2004 ʨ.), ʧʣʦʱʘ 4270 ʛʘ, ʨʦʟʪʘʰʦ-

ʚʘʥʝ ʚ ʤʝʞʘʭ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʫ çɼʝʩʥʷʥʩʴʢʦ-ʉʪʘʨʦʛʫʪʩʴʢʠʡè. 

ʋʛʽʜʜʷ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʰʠʨʦʢʫ ʟʘʧʣʘʚʫ ʨʽʯʢʠ ɼʝʩʥʘ ʟ ʯʠʩʣʝʥʥʠʤʠ ʩʪʘʨʠʮʷʤʠ, 

ʟʘʧʣʘʚʥʠʤʠ ʦʟʝʨʘʤʠ ʟ ʨʦʟʚʠʥʫʪʦʶ ʧʨʠʙʝʨʝʞʥʦ-ʚʦʜʷʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ, ʪʦʨʬʦʚʠʤʠ 

ʙʦʣʦʪʘʤʠ ʽ ʣʫʢʘʤʠ, ʥʝʚʝʣʠʯʢʠʤʠ ʜʽʣʷʥʢʘʤʠ ʟʘʧʣʘʚʥʠʭ ʣʽʩʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʥʘʣʝʞ-

ʥʽ ʫʤʦʚʠ ʜʣʷ ʚʽʜʪʚʦʨʝʥʥʷ ʤʽʩʮʝʚʦʾ ʚʦʜʥʦ-ʙʦʣʦʪʷʥʦʾ ʦʨʥʽʪʦʬʘʫʥʠ, ʘ ʪʘʢʦʞ ʽʭʪʽʦʬʘ-

ʫʥʠ. ʎʝ ʦʜʥʘ ʟ ʥʘʡʙʽʣʴʰ ʟʙʝʨʝʞʝʥʠʭ ʜʽʣʷʥʦʢ ʜʦʣʠʥʠ ʨ. ɼʝʩʥʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ 

(ʨʠʩ. 4).  

ʅʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʨʦʟʪʘʰʦʚʘʥʽ ʜʚʘ ɺɹʋ, ʱʦ ʧʦʜʘʥʽ ʥʘ ʨʦʟʛʣʷʜ ʉʝʢʨʝʪʘ-

ʨʽʘʪʫ ʈʘʤʩʘʨʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ, ʘ ʩʘʤʝ ɺʝʨʭʽʚôʷ ʨʽʯʢʠ ʋʞ ʪʘ ʌʦʨʥʦʰ. ʆʢʨʽʤ ʮʴʦʛʦ, 

ʥʘʨʘʭʦʚʫʻʪʴʩʷ 17 ɺɹʋ, ʱʦ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʚʠʟʥʘʥʥʷ ʂʦʥʚʝʥʮʽʻʶ, ʟʘʛʘʣʴ-

ʥʦʶ ʧʣʦʱʝʶ 168044 (ʨʠʩ. 3). ʉʝʨʝʜ ʥʠʭ ʯʦʪʠʨʠ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ: ɿʘʧʣʘʚʘ ʉʫʣʠ, ʟʘʧʣʘʚʘ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʨʽʯʢʠ ʇʩʝʣ (ɺʦ-

ʨʦʞʙôʷʥʩʴʢʝ), ʚʝʨʭʽʚôʷ ʨʽʯʢʠ ɹʠʪʠʮʷ (ɺʘʢʘʣʽʚʩʴʢʝ), ʟʘʧʣʘʚʘ ʨʽʯʢʠ ɺʦʨʩʢʣʠ (ɺʦʨʩ-

ʢʣʷʥʩʴʢʝ). 

ɿʘʧʣʘʚʘ ʉʫʣʠ ï ʟʘʡʤʘʻ ʯʘʩʪʠʥʫ ɹʽʣʦʧʽʣʴʩʴʢʦʛʦ, ʅʝʜʨʠʛʘʡʣʽʚʩʴʢʦʛʦ, ʃʝʙʝ-

ʜʠʥʩʴʢʦʛʦ ʪʘ ʈʦʤʝʥʩʴʢʦʛʦ ʨʘʡʦʥʽʚ ʨʝʛʽʦʥʫ. ɼʦʚʞʠʥʘ ʮʴʦʛʦ ʚʦʜʥʦ-ʙʦʣʦʪʥʦʛʦ 

ʫʛʽʜʜʷ ʩʪʘʥʦʚʠʪʴ 80 ʢʤ, ʘ ʧʣʦʱʘ 10598 ʛʘ. ʗʚʣʷʻ ʩʦʙʦʶ ʢʦʤʧʣʝʢʩ ʟʘʧʣʘʚʠ ʪʘ 

ʥʘʜʟʘʧʣʘʚʥʦʾ ʪʝʨʘʩʠ ʨʽʯʢʠ ʉʫʣʠ. ʇʨʘʚʠʡ ʩʭʠʣ ʚʠʩʦʢʠʡ, ʩʪʨʽʤʢʦ ʩʧʫʩʢʘʻʪʴʩʷ ʜʦ 

ʨʫʩʣʘ, ʘ ʣʽʚʠʡ ï ʥʠʟʠʥʥʠʡ, ʟʘʧʣʘʚʘ ʨʽʯʢʠ ʟʘʙʦʣʦʯʝʥʘ. ʅʘ ʪʝʨʠʪʦʨʽʾ ʟʘʧʣʘʚʠ ʉʫʣʠ 

ʚʽʜʤʽʯʝʥʽ ʚʠʜʠ ʨʦʩʣʠʥ ʪʘ ʪʚʘʨʠʥ, ʟʘʥʝʩʝʥʽ ʜʦ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ (ʨʠʩ. 5).  
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ʈʠʩ. 4. ɿʘʧʣʘʚʘ ɼʝʩʥʠ ï ɺɹʋ ʤʽʞʥʘʨʦʜʥʦʛʦ ʟʥʘʯʝʥʥʷ [3] 

 

 
ʈʠʩ. 5. ɿʘʧʣʘʚʘ ʉʫʣʠ ï ʧʝʨʩʧʝʢʪʠʚʥʝ ɺɹʋ [3] 

 

ɿʘʧʣʘʚʘ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʨʽʯʢʠ ʇʩʝʣ (ɺʦʨʦʞʙô̫ ʥʩʴʢʝ) ï ʧʣʦʱʘ ʩʪʘʥʦʚʠʪʴ 

4860 ʛʘ, ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʝʛʽʦʥʫ ʚ ʃʝʙʝʜʠʥʩʴʢʦʤʫ ʨʘʡʦʥʽ. ɺɹʋ ʟʥʘʭʦ-

ʜʠʪʴʩʷ ʫ ʜʦʣʠʥʽ ʨʽʯʢʠ ʇʩʝʣ. ʃʽʚʠʡ ʙʝʨʝʛ ʤʘʻ ʚʠʨʘʞʝʥʫ ʙʦʨʦʚʫ ʪʝʨʘʩʫ, ʟʘʙʦʣʦʯʝ-

ʥʽ ʧʨʠʪʝʨʘʩʥʽ ʜʽʣʷʥʢʠ ʟʘʧʣʘʚʠ ʧʝʨʝʪʠʥʘʶʪʴ ʦʟʝʨʘ, ʙʦʣʦʪʘ ʪʘ ʯʠʩʣʝʥʥʽ ʩʪʘʨʠʮʽ. 

ʅʘ ʧʨʘʚʦʤʫ ʙʝʨʝʟʽ, ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ ʢʨʫʪʠʡ ʙʝʨʝʛ, ʧʦʨʦʩʣʠʡ ʤʽʰʘʥʠʤ ʣʽʩʦʤ, ʪʘ-
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ʢʦʞ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʩʪʘʨʠʮʽ, ʙʦʣʦʪʘ ʪʘ ʧʝʨʝʟʚʦʣʦʞʝʥʽ ʣʫʢʠ. ʇʨʠʪʝʨʘʩʥʘ ʟʘʧʣʘʚʘ 

ʪʘʢʦʞ ʟʘʙʦʣʦʯʝʥʘ, ʙʦʣʦʪʘ ʧʦʨʦʩʣʠ ʚʽʣʴʭʦʚʦ-ʙʝʨʝʟʦʚʠʤ ʣʽʩʦʤ. ʎ̫  ʜʽʣʷʥʢʘ ʻ ʪʠ-

ʧʦʚʠʤ ʬʨʘʛʤʝʥʪʦʤ ʽʥʪʨʘʟʦʥʘʣʴʥʦʛʦ ʣʘʥʜʰʘʬʪʫ ʨʽʚʥʠʥʥʦʾ ʨʽʯʢʠ, ʜʝ ʟʙʝʨʝʛʣʠʩʷ 

ʫʩʽ ʤʦʨʬʦʣʦʛʽʯʥʽ ʝʣʝʤʝʥʪʠ ʨʽʯʢʦʚʦʾ ʜʦʣʠʥʠ ʪʘ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʟʙʝʨʝʞʝʥʠʡ ʫ ʛʘ-

ʨʥʦʤʫ ʩʪʘʥʽ ʧʨʠʨʦʜʥʠʡ ʢʦʤʧʣʝʢʩ (ʨʠʩ. 6).  

 
ʈʠʩ. 6. ɿʘʧʣʘʚʘ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʨʽʯʢʠ ʇʩʝʣ ï ʧʝʨʩʧʝʢʪʠʚʥʝ ɺɹʋ [3] 

 

ɺʝʨʭʽʚôʷ ʨʽʯʢʠ ɹʠʪʠʮʷ (ɺʘʢʘʣʽʚʩʴʢʝ) ʟʘʡʤʘʻ ʧʣʦʱʫ 1500 ʛʘ ʪʘ ʷʚʣʷʻ ʩʦʙʦʶ 

ʯʘʩʪʠʥʫ ʨʦʟʯʣʝʥʦʚʘʥʠʭ ʙʘʣʦʢ ʟ ʥʝʟʥʘʯʥʠʤʠ ʟʘ ʧʣʦʱʝʶ ʙʦʣʦʪʘʤʠ (ʨʠʩ.7). ɺɹʋ 

ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʟʘʣʽʩʥʝʥʽ ʧʘʛʦʨʙʠ, ʨʦʟʩʽʯʝʥʽ ʩʠʩʪʝʤʦʶ ʧʝʨʝʟʚʦʣʦʞʝʥʠʭ ʪʘ 

ʟʘʙʦʣʦʯʝʥʠʭ ʷʨʽʚ. ɹʽʣʴʰʘ ʯʘʩʪʠʥʘ ʚʝʨʭʽʚôʷ ʨʽʯʢʠ ʚʢʨʠʪʘ ʟʘʙʦʣʦʯʝʥʠʤʠ ʚʽʣʴʰʥʷ-

ʢʘʤʠ, ʟ ʥʝʚʝʣʠʢʠʤʠ ʟʘʧʣʘʚʥʠʤʠ ʙʦʣʦʪʘʤʠ ʪʘ ʦʟʝʨʮʷʤʠ. ʋ ʮʽʡ ʤʽʩʮʝʚʦʩʪʽ ʟʙʝʨʝ-

ʞʝʥʘ ʮʽʣʘ ʥʠʟʢʘ ʚʨʘʟʣʠʚʠʭ ʪʘ ʨʽʜʢʽʩʥʠʭ ʚʠʜʽʚ ʢʦʤʘʭ, ʧʣʘʟʫʥʽʚ ʪʘ ʧʪʘʭʽʚ, ʱʦ 

ʚʢʣʶʯʝʥʽ ʜʦ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ ʪʘ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʏʝʨʚʦʥʦʛʦ ʩʧʠʩʢʫ [5]. 

  
ʈʠʩ. 7. ɺʚʝʨʭʽʚôʷ ʨʽʯʢʠ ɹʠʪʠʮʷ ï ʧʝʨʩʧʝʢʪʠʚʥʝ ɺɹʋ [3] 
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ɿʘʧʣʘʚʘ ʨʽʯʢʠ ɺʦʨʩʢʣʠ (ɺʦʨʩʢʣʠʥʩʴʢʝ). ʇʣʦʱʘ ʮʴʦʛʦ ɺɹʋ ʩʪʘʥʦʚʠʪʴ 13500 

ʛʘ. ʊʝʨʠʪʦʨʽʷ ʟʘʧʣʘʚʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʙʝʨʝʞʝʥʠʤ ʧʨʠʨʦʜʥʠʤ ʤʝʘʥʜʨʦʚʠʤ ʨʽʯʠ-

ʱʝʤ, ʪʠʧʦʚʠʤʠ ʣʘʥʜʰʘʬʪʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʟ ʭʘʨʘʢʪʝʨʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ. ʊʫʪ 

ʜʦʙʨʝ ʟʙʝʨʝʛʣʠʩʷ ʟʘʙʦʣʦʯʝʥʽ ʜʽʣʷʥʢʠ ʟ ʝʚʪʨʦʬʥʠʤʠ ʙʦʣʦʪʘʤʠ, ʷʢʽ ʟʘ ʟʘʛʘʣʴʥʦʶ 

ʧʣʦʱʝʶ ʻ ʥʘʡʙʽʣʴʰʠʤʠ ʟ ʮʴʦʛʦ ʪʠʧʫ ʫ ʃʽʚʦʙʝʨʝʞʥʦʤʫ ʣʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ. ʆʩʢʽ-

ʣʴʢʠ ɺɹʋ ʧʨʝʜʩʪʘʚʣʝʥʝ ʪʠʧʦʚʠʤʠ ʟʘʧʣʘʚʥʠʤʠ ʙʦʣʦʪʘʤʠ ʽ ʟʥʘʯʥʠʤʠ ʧʣʦʱʘʤʠ 

ʟʚʦʣʦʞʝʥʠʭ ʪʘ ʧʝʨʝʟʚʦʣʦʞʝʥʠʭ ʣʫʢ, ʪʦ ʜʣʷ ʮʽʻʾ ʤʽʩʮʝʚʦʩʪʽ ʧʨʠʪʘʤʘʥʥʘ ʨʽʜʢʽʩʥʘ 

ʬʣʦʨʘ ʪʘ ʬʘʫʥʠ (ʨʠʩ. 8).  

 
ʈʠʩ. 8. ʟʘʧʣʘʚʘ ʨʽʯʢʠ ɺʦʨʩʢʣʠ ï ʧʝʨʩʧʝʢʪʠʚʥʝ ɺɹʋ [3] 

 

ɼʦʩʣʽʜʞʫʶʯʠ ʟʘʙʦʣʦʯʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘʤʠ ʙʫʣʦ ʚʩʪʘʥʦʚ-

ʣʝʥʦ, ʱʦ ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʟʘʙʦʣʦʯʝʥʦʩʪʽ (ʧʦʥʘʜ 3%) ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʨʽʯʦʢ ʙʘ-

ʩʝʡʥʫ ʉʝʡʤʫ (ɺʠʨ, ʄʦʣʯ, ʂʫʢʦʣʢʘ ʪʘ ʽʥ.) [4], ʩʘʤʝ ʫ ʤʝʞʘʭ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʣʘʥʜ-

ʰʘʬʪʥʦʛʦ ʧʘʨʢʫ çʉʝʡʤʩʴʢʠʡè, ʱʦ ʻ ʥʘʡʙʽʣʴʰʠʤ ʨʝʛʽʦʥʘʣʴʥʠʤ ʣʘʥʜʰʘʬʪʥʠʤ 

ʧʘʨʢʦʤ ʚ ʋʢʨʘʾʥʽ ʽ ʥʘʡʙʽʣʴʰʦʶ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʶ ʪʝʨʠʪʦʨʽʻʶ ʨʝʛʽʦʥʫ. ʎʝ 

ʤʽʩʮʝ ʫʥʽʢʘʣʴʥʝ ʱʝ ʡ ʪʠʤ, ʱʦ ʧʦʥʘʜ 100 ʨʦʢʽʚ ʪʦʤʫ ʪʫʪ ʧʦʯʘʣʦʩʷ ʦʩʫʰʝʥʥʷ ʙʦ-

ʣʽʪ, ʘʣʝ ʧʨʠʨʦʜʥʽ ʧʨʦʮʝʩʠ ʥʝ ʪʘʢ ʣʝʛʢʦ ʧʝʨʝʤʦʛʪʠ. ʅʘ ʦʩʫʰʝʥʠʭ ʙʦʣʦʪʘʭ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʡ ʢʦʤʧʣʝʢʩ ʧʨʠʨʦʜʥʠʭ ʪʘ ʰʪʫʯʥʠʭ ʣʫʢ, ʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʥʠʟʠʥʥʠʭ 

ʙʦʣʽʪ ʟ ʦʩʦʢʘʤʠ, ʯʘʛʘʨʥʠʢʘʤʠ, ʚʽʣʴʰʥʷʢʘʤʠ ʪʘ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷʤ, ʱʦ ʧʦʪʨʝʙʫʻ 

ʚʠʚʯʝʥʥʷ. ʋʥʽʢʘʣʴʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ, ʟʥʘʯʥʘ ʧʣʦʱʘ ʟʘʙʦʣʦʯʝʥʦʩʪʽ  ̔ʥʘʷʚʥʽʩʪʴ ʙʘʛʘ-

ʪʴʦʭ ʚʘʞʣʠʚʠʭ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʦʙôʻʢʪʽʚ, ʧʦʪʨʝʙʫʻ ʚʩʝʙʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʦʧʠʩʫ ʥʘ ʧʨʝʜʤʝʪ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʈʘʤʩʘʨʩʴʢʠʤ ʢʨʠʪʝʨʽʷʤ  ̔ʤʦʞ-

ʣʠʚʦʩʪʽ ʚʠʟʥʘʥʥʷ ʟʘʧʣʘʚʠ ʨʽʯʢʠ ʉʝʡʤ, ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ɺɹʋ ʋʢʨʘʾʥʠ, ʱʦ ʫ 

ʤʘʡʙʫʪʥʴʦʤʫ ʤʦʞʝ ʦʪʨʠʤʘʪʠ ʩʪʘʪʫʩ ʤʽʞʥʘʨʦʜʥʦʛʦ.   

ɺʠʩʥʦʚʢʠ. ʆʪʞʝ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʙʝʨʝʞʝʥʥʷ ɺɹʋ ʫ ʩʚʽʪʽ ʻ ʚʢʨʘʡ ʥʘʛʘʣʴʥʦʶ, 

ʘʜʞʝ ʪʫʪ ʟʦʩʝʨʝʜʞʫʻʪʴʩʷ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʽʩʥʦʾ ʚʦʜʠ. ɼʦʩʠʪʴ ʜʦʚʛʠʡ ʧʝʨʽʦʜ 

ʯʘʩʫ ʮʽ ʧʨʠʨʦʜʥʽ ʢʦʤʧʣʝʢʩʠ ʟʘʟʥʘʚʘʣʠ ʟʥʠʱʝʥʥʷ, ʧʨʦʪʝ ʥʘʧʨʠʢʽʥʮʽ ʤʠʥʫʣʦʛʦ 
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ʩʪʦʣʽʪʪʷ ʟʘ ʽʥʽʮʽʘʪʠʚʠ ʈʘʤʩʘʨʩʴʢʦʾ ʂʦʥʚʝʥʮʽʾ ʨʦʟʧʦʯʘʣʘʩʷ ʨʦʙʦʪʘ ʥʘʜ ʟʙʝʨʝʞʝʥ-

ʥʷʤ ʪʘ ʦʭʦʨʦʥʦʶ ʮʠʭ ʪʝʨʠʪʦʨʽʾ. ɺ ʋʢʨʘʾʥʽ ʟʥʘʭʦʜʠʪʴʩʷ 50 ʤʽʞʥʘʨʦʜʥʠʭ ʪʘ 19 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ɺɹʋ. ʅʘ ʪʝʨʠʪʦʨʽʾ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʣʠʰʝ ʦʜʥʝ ï çɿʘʧʣʘʚʘ ɼʝʩ-

ʥʠè ʻ ʤʽʞʥʘʨʦʜʥʠʤ, ʘ ʯʦʪʠʨʠ ī ʧʝʨʩʧʝʢʪʠʚʥʽ ɺɹʋ. ɺʠʚʯʠʚʰʠ ʩʪʫʧʽʥʴ ʟʘʙʦʣʦʯʝ-

ʥʦʩʪʽ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘ ʙʘʩʝʡʥʦʚʠʤ ʧʨʠʥʮʠʧʦʤ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʝʨʠʪʦʨʽʾ ʙʘ-

ʩʝʡʥʫ ʨʽʯʢʠ ʉʝʡʤ ʻ ʥʘʡʙʽʣʴʰ ʟʘʙʦʣʦʯʝʥʦ  ʁʚ ʨʝʛʽʦʥʽ ʽ ʧʦʪʨʝʙʫʻ ʜʝʪʘʣʴʥʦʛʦ ʤʦ-

ʥʽʪʦʨʠʥʛʫ ʜʣʷ ʚʠʟʥʘʥʥʷ ʾʾ ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ɺɹʋ ʋʢʨʘʾʥʠ, ʱʦ ʙʫʜʝ ʧʨʝʜʤʝʪʦʤ 

ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ.  
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Summary 

Danylchenko O.S., Herasymenko M.M. Wetlands as Unique Objects (at the 

Regional and Local Levels). 
The article focuses on wetlands as unique objects that are natural reservoirs and filters for 

fresh water treatment and require conservation and protection. The purpose of the article is to ana-

lyze the number of wetlands in the world and Ukraine and to characterize the wetlands of Sumy re-

gion. It is found that about 6% of the earth's surface is occupied by wetlands, the total volume of 

wetlands in the world is about 11 thousand km3, which is five times higher than the one-time vol-

ume of river runoff. It is established that as of February 25, 2020, the List of International Wet-

lands, as agreed by the Ramsar Convention, includes 2,388 wetlands with a total area of 253.87 

million hectares. The results show that in Ukraine there are 50 international wetlands and 19 pro-

spective territories, two of which are submitted to the Ramsar Secretariat, the total area of which is 

970648 ha, of which 802604 ha are international, 168044 ha are promising. Particular attention is 

paid to wetlands located in the Sumy region, namely the international - the Desna floodplain and 
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the perspective - the Sula floodplain, the floodplain of the middle part of the river Psel (Vorozhbi-

anske), the upper reaches of the river Bytytsya (Vakalivske), the Vorskla floodplain (Vorsklinskaya). 

In conclusion, the authors point to the need to explore the Seimas Basin, namely the floodplains as 

the most wetland in the region, within the Seimas Regional Landscape Park, which is the largest 

regional landscape park in Ukraine and the largest nature reserve in the region requiring detailed 

mooring and a description of information on compliance with the Ramsar criteria and the possibil-

ity of recognizing the Seim River floodplain as a promising wetland of Ukraine. 

Keywords: wetlands, Ramsar Convention, wetlands of international importance. 
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ʉʊɯʁʂɯʉʊʔ ʇʆɺɽʈʍʅɽɺʀʍ ɺʆɼ ʉʋʄʉʔʂʆɰ ʆɹʃɸʉʊɯ 

 

ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʜʦʩʣʽʜʞʝʥʥʶ ʩʪʽʡʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʋ 

ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʪʝʦʨʝʪʠʯʥʽ ʟʘʩʘʜʠ ʪʘ ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʦʮʽʥʢʠ ʩʪʽʡʢʦʩʪʽ, ʜʝʪʘʣʴʥʦ 

ʦʧʠʩʘʥʘ ʤʝʪʦʜʠʢʘ ʦʮʽʥʢʠ ʩʪʽʡʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ. ɺʩʪʘʥʦʚʣʝʥʦ ʨʽʚʥʽ ʧʦʪʝʥʮʽʘʣʫ ʩʪʽʡʢʦ-

ʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʨʝʛʽʦʥʫ, ʤʘʢʩʠʤʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʥʘʡʙʽʣʴʰʠʭ ʨʽʯʦʢ ʨʝʛʽʦʥʫ 

ï ʨ. ɼʝʩʥʠ ʪʘ ʨ. ʉʝʡʤ (ʜʫʞʝ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʩʪʽʡʢʦʩʪʽ) ʪʘ ʨʽʯʦʢ ʇʩʝʣ ʪʘ ɺʦʨʩʢʣʘ (ʚʠʩʦʢʠʡ 

ʨʽʚʝʥʴ ʩʪʽʡʢʦʩʪʽ), ʘ ʤʽʥʽʤʘʣʴʥʽ ï ʜʣʷ ʤʘʣʠʭ ʨʽʯʦʢ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʜʫʞʝ ʥʠʟʴʢʠʤ ʧʦ-

ʪʝʥʮʽʘʣʦʤ ʩʪʽʡʢʦʩʪʽ ʟ ʽʥʪʝʛʨʘʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʤʝʥʰʝ 0,05. ʋ ʚʠʩʥʦʚʢʫ ʘʚʪʦʨʠ ʛʦʚʦʨʷʪʴ, 

ʧʨʠʨʦʜʥʠʡ ʧʦʪʝʥʮʽʘʣ ʩʘʤʦʦʯʠʱʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴ-

ʢʽʩʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʦʢʫ ʨʽʯʢʠ ï ʩʝʨʝʜʥʴʦʾ ʙʘʛʘʪʦʨʽʯʥʦʾ ʚʠʪʨʘʪʠ ʚʦʜʠ ʪʘ ʦʙʝʨʥʝʥʦ 

ʧʨʦʧʦʨʮʽʡʥʦ ï ʚʽʜ ʢʦʣʴʦʨʦʚʦʩʪʽ ʚʦʜʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʪʽʡʢʽʩʪʴ, ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʠ, ʉʫʤʩʴʢʘ ʦʙʣʘʩʪʴ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʇʨʦʙʣʝʤʘ ʩʪʽʡʢʦʩʪʽ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʟʘ-

ʛʘʣʽ ʪʘ ʦʢʨʝʤʠʭ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʟʦʢʨʝʤʘ ʚ ʫʤʦʚʘʭ ʥʘʨʦʩʪʘʥʥʷ ʪʝʭʥʦ-

ʛʝʥʥʦʛʦ ʪʠʩʢʫ, ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʛʦʩʪʨʦʶ. ʇʨʠ ʟʜʽʡʩʥʝʥʥʽ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʚʦʜʥʠʭ ʨʝ-

ʩʫʨʩʽʚ, ʚʨʘʭʦʚʫʻʪʴʩʷ ʩʪʽʡʢʽʩʪʴ ʚʦʜ ʜʦ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʪʘʢ ʷʢ ʚʦʜʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʣʝʛʢʦ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠ ʩʚʦʶ ʢʦʥʬʽʛʫʨʘʮʽʶ ʪʘ ʧʦʢʘʟʥʠʢʠ ʧʨʠ ʥʠʟʴʢʠʭ 

ʧʦʢʘʟʥʠʢʘʭ ʩʪʽʡʢʦʩʪʽ ʽ ʥʘʚʧʘʢʠ. ɿʜʘʪʥʽʩʪʴ ʚʽʜʥʦʚʣʶʚʘʪʠ ʩʚʽʡ ʩʪʘʥ, ʘ ʩʘʤʝ ʟʜʘʪ-

ʥʽʩʪʴ ʜʦ ʩʘʤʦʦʯʠʱʝʥʥʷ ʚʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʻ, ʙʝʟʫʤʦʚʥʦ, ʘʢʪʫʘʣʴʥʦʶ ʽ ʚʘʞʣʠ-

ʚʦʶ ʧʨʦʙʣʝʤʦʶ ʙʫʜʴ-ʷʢʦʾ ʪʝʨʠʪʦʨʽʾ, ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ ʜʝʬʽʮʠʪʫ ʷʢʽʩʥʠʭ ʚʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ ʩʴʦʛʦʜʝʥʥʷ, ʽ ʪʝʨʠʪʦʨʽʷ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʫ ʮʴʦʤʫ ʩʝʥʩʽ ʥʝ ʻ ʚʠʥʷʪʢʦʤ.  

ʌʦʨʤʫʣʶʚʘʥʥʷ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʘ ʨʦʙʦʪʠ ï ʦʮʽʥʠʪʠ ʩʪʽʡʢʽʩʪʴ ʧʦ-

ʚʝʨʭʥʝʚʠʭ ʚʦʜ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʠ, ʘ ʩʘʤʝ 

ʨʽʯʢʠ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʧʨʝʜʤʝʪ ï ʧʨʠʨʦʜʥʠʡ ʧʦʪʝʥʮʽʘʣ ʩʘʤʦʦʯʠʱʝʥʥʷ ʧʦʚʝʨʭ-

ʥʝʚʠʭ ʚʦʜ ʨʝʛʽʦʥʫ.  

                                                 

É ɼʘʥʠʣʴʯʝʥʢʦ ʆ.ʉ., ɻʘʚʨʠʰ ɺ.ɺ., ɺʠʥʘʨʯʫʢ ʆ.ʆ., 2020. 
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ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʇʦʥʷʪʪʷ ʩʪʽʡʢʦʩʪʽ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʘʚʪʦʨʠ ʪʨʘʢʪʫʶʪʴ ʧʦ-ʨʽʟʥʦʤʫ, ʧʨʦʪʝ ʚ ʟʘʛʘʣʴʥʦʤʫ ʾʭ ʜʫʤʢʠ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʽ ʤʽʞ 

ʩʦʙʦʶ. ʋ ʰʠʨʦʢʦʤʫ ʨʦʟʫʤʽʥʥʽ ʩʪʽʡʢʽʩʪʴ ï ʮʝ ʚʣʘʩʪʠʚʽʩʪʴ ʩʠʩʪʝʤʠ ʯʠ ʦʙôʻʢʪʘ ʩʘ-

ʤʦʩʪʽʡʥʦ ʧʦʚʝʨʪʘʪʠʩʷ ʟʽ ʟʤʽʥʝʥʦʛʦ ʩʪʘʥʫ ʚ ʩʪʘʣʠʡ [2]. ɸʣʝ ʩʪʽʡʢʽʩʪʴ ʥʝ ʪʦʪʦʞʥʘ 

ʘʙʩʦʣʶʪʥʽʡ ʩʪʘʙʽʣʴʥʦʩʪʽ, ʥʘʚʧʘʢʠ, ʚʦʥʘ ʧʝʨʝʜʙʘʯʘʻ ʢʦʣʠʚʘʥʥʷ ʥʘʚʢʦʣʦ ʧʝʚʥʦʛʦ 

ʩʝʨʝʜʥʴʦʛʦ ʩʪʘʥʫ, ʪʦʙʪʦ ʜʠʥʘʤʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ. ɿʘ ɺ.ɸ. ɹʘʨʘʥʦʚʩʴʢʠʤ ʩʪʽʡʢʽʩʪʴ ï 

ʮʝ ʚʥʫʪʨʽʰʥʷ ʟʜʘʪʥʽʩʪʴ ʧʨʠʨʦʜʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʱʦ ʚʠʷʚʣʷʻʪʴʩʷ 

ʣʠʰʝ ʚ ʨʘʟʽ ʧʨʠʨʦʜʥʦʛʦ ʘʙʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ [1]. ɿʘ ʖ.ɸ. ʆʣʽ-

ʰʝʚʩʴʢʦʶ, ʩʪʽʡʢʽʩʪʴ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʝ ʟʤʽʥʶʚʘʪʠ ʩʚʦʶ 

ʢʦʥʬʽʛʫʨʘʮʽʶ, ʩʪʨʫʢʪʫʨʫ ʽ ʬʫʥʢʮʽʾ, ʚʥʘʩʣʽʜʦʢ ʚʧʣʠʚʫ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ [7]. 

ʅʘʡˇʨʫʥʪʦʚʥʽʰʦʶ ʧʨʘʮʝʶ ʟ ʜʘʥʦʾ ʧʨʦʙʣʝʤʘʪʠʢʠ ʻ ʤʦʥʦʛʨʘʬʽʷ ʄ.ɼ. ɻʨʦʜʟʠʥʩʴ-

ʢʦʛʦ, ʚ ʷʢʽʡ ʘʚʪʦʨ ʨʦʟʢʨʠʚ ʚʝʩʴ ʩʧʝʢʪʨ ʪʣʫʤʘʯʝʥʴ ʩʪʽʡʢʦʩʪʽ ʪʘ ʚʠʟʥʘʯʠʚ ʦʩʥʦʚʥʽ 

ʬʦʨʤʠ ʩʪʽʡʢʦʩʪʽ ʛʝʦʩʠʩʪʝʤ, ʜʦ ʷʢʠʭ ʚʽʜʥʽʩ: ʽʥʝʨʪʥʽʩʪʴ ï ʚʣʘʩʪʠʚʽʩʪʴ, ʱʦ ʚʠʥʠʢʘʻ 

ʚʥʘʩʣʽʜʦʢ ʜʽʾ ʥʘ ʧʨʠʨʦʜʥʠʡ ʦʙôʻʢʪ ʟʦʚʥʽʰʥʴʦʛʦ ʬʘʢʪʦʨʘ, ʟʙʝʨʽʛʘʪʠ ʩʪʘʣʠʡ ʩʪʘʥ ʚ 

ʤʝʞʘʭ ʚʠʜʽʣʝʥʦʾ ʦʙʣʘʩʪʽ ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʯʘʩʫ; ʚʽʜʥʦʚʣʶʚʘʥʽʩʪʴ ï ʚʣʘʩʪʠʚʽʩʪʴ 

ʛʝʦʩʠʩʪʝʤʠ ʧʦʚʝʨʪʘʪʠʩʷ ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʩʪʘʥʫ ʧʽʩʣʷ ʚʠʭʦʜʫ ʟ ʥʴʦʛʦ; ʧʣʘʩʪʠʯ-

ʥʽʩʪʴ ï ʟʜʘʪʥʽʩʪʴ ʧʝʨʝʙʫʚʘʥʥʷ ʛʝʦʩʠʩʪʝʤʠ ʚ ʜʝʢʽʣʴʢʦʭ ʩʪʘʥʘʭ, ʟ ʤʦʞʣʠʚʽʩʪʶ ʧʝ-

ʨʝʭʦʜʫ ʚʥʘʩʣʽʜʦʢ ʜʽʾ ʟʦʚʥʽʰʥʴʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚʽʜ ʦʜʥʽʻʾ ʦʙʣʘʩʪʽ ʜʦ ʽʥʰʦʾ [5]. 

ʊʘʢʦʞ ʄ.ɼ. ɻʨʦʜʟʠʥʩʴʢʠʡ ʜʝʪʘʣʽʟʫʚʘʚ ʩʫʪʥʽʩʪʴ ʩʪʽʡʢʦʩʪʽ: ʩʪʽʡʢʽʩʪʴ ʛʝʦʩʠʩʪʝʤʠ 

ʧʦʣʷʛʘʻ ʚ ʾʾ ʟʜʘʪʥʦʩʪʽ ʫ ʨʘʟʽ ʜʽʾ ʟʦʚʥʽʰʥʴʦʛʦ ʯʠʥʥʠʢʘ ʧʝʨʝʙʫʚʘʪʠ ʚ ʦʜʥʽʡ ʦʙʣʘʩʪʽ 

ʩʪʘʥʽʚ ʽ ʧʦʚʝʨʪʘʪʠʩʴ ʜʦ ʥʝʾ ʟʘʚʜʷʢʠ ʽʥʝʨʪʥʦʩʪʽ ʡ ʚʽʜʥʦʚʣʶʚʘʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʧʝʨʝ-

ʭʦʜʠʪʠ ʟʘʚʜʷʢʠ ʧʣʘʩʪʠʯʥʦʩʪʽ ʟ ʦʜʥʽʻʾ ʦʙʣʘʩʪʽ ʩʪʘʥʽʚ ʜʦ ʽʥʰʠʭ, ʥʝ ʚʠʭʦʜʷʯʠ ʧʨʠ 

ʮʴʦʤʫ ʟʘ ʨʘʤʢʠ ʽʥʚʘʨʽʘʥʪʥʠʭ ʟʤʽʥ ʫʧʨʦʜʦʚʞ ʟʘʜʘʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʯʘʩʫ [5]. 

ʄʝʪʦʜʠʯʥʽ ʘʩʧʝʢʪʠ ʚʠʟʥʘʯʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʨʦʟʨʦʙ-

ʣʷʣʠ ɺ.ɸ. ɹʘʨʘʥʦʚʩʴʢʠʡ, ʇ.ɻ. ʐʠʰʯʝʥʢʦ, ʄ.ɸ. ɻʣʘʟʦʚʩʴʢʘ ʪʘ ʽʥ. ʇʨʦʪʝ, ʚʠʟʥʘ-

ʯʝʥʦʛʦ ʤʝʪʦʜʫ ʦʮʽʥʢʠ ʩʪʽʡʢʦʩʪʽ ʛʝʦʩʠʩʪʝʤ ʡ ʜʦʩʽ ʥʝ ʽʩʥʫʻ. ʅʘʧʨʠʢʣʘʜ, ʇ.ɻ. ʐʠ-

ʱʝʥʢʦ ʦʮʽʥʢʫ ʩʪʽʡʢʦʩʪʽ ʛʝʦʩʠʩʪʝʤ ʨʦʙʠʚ ʥʘ ʦʩʥʦʚʽ ʚʠʷʚʣʝʥʥʷ ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ 

ʥʠʭ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʽ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʾʭʥʶ ʩʪʽʡ-

ʢʽʩʪʴ, ʪʘʢʠʭ ʷʢ: ʟʘʣʽʩʥʝʥʽʩʪʴ, ʟʘʣʫʞʝʥʽʩʪʴ, ʨʦʟʦʨʘʥʽʩʪʴ, ʢʨʫʪʠʟʥʘ ʧʦʚʝʨʭʥʽ, ʢʽʣʴ-

ʢʽʩʪʴ ʛʨʦʟ, ʧʦʚʪʦʨʶʚʘʥʽʩʪʴ ʩʠʣʴʥʠʭ ʚʽʪʨʽʚ ʪʘ ʽʥ. [8]. ʄ.ɸ. ɻʣʘʟʦʚʩʴʢʘ, ʦʮʽʥʶʶʯʠ 

ʩʪʽʡʢʽʩʪʴ, ʚʠʜʽʣʷʻ ʦʩʥʦʚʥʽ ʯʠʥʥʠʢʠ, ʱʦ ʩʧʨʠʷʶʪʴ ʩʘʤʦʦʯʠʱʝʥʥʶ ʛʝʦʩʠʩʪʝʤʠ. 

ʎʝ ʪʘʢʽ ʷʢ ʥʘʭʠʣ ʧʦʚʝʨʭʥʽ, ʛʣʠʙʠʥʘ ʨʦʟʯʣʝʥʫʚʘʥʥʷ ʨʝʣʴʻʬʫ, ʧʦʚʪʦʨʶʚʘʥʽʩʪʴ ʽʥ-

ʪʝʥʩʠʚʥʠʭ ʦʧʘʜʽʚ, ʩʠʣʴʥʠʭ ʚʽʪʨʽʚ, ʚʠʩʦʢʘ ʚʦʜʦʧʨʦʥʠʢʥʽʩʪʴ ˇʨʫʥʪʽʚ ʪʘ ʽʥ. [4]. ʅʘ-

ʫʢʦʚʮʽ ɺ.ɸ. ɹʘʨʘʥʦʚʩʴʢʠʡ ʪʘ ʇ.ɻ. ʐʠʰʯʝʥʢʦ ʨʦʟʨʦʙʠʣʠ ʤʝʪʦʜʠʯʥʽ ʦʩʥʦʚʠ ʦʮʽ-

ʥʢʠ ʩʪʽʡʢʦʩʪʽ ʥʘ ʦʩʥʦʚʽ ʧʦʢʦʤʧʦʥʝʥʪʥʦʾ ʦʮʽʥʢʠ ʤʝʪʝʦʨʦʣʦʛʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʘʪʤʦʩʬʝʨʠ, ʧʦʪʝʥʮʽʘʣʫ ʩʪʽʡʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʪʘ ˇʨʫʥʪʽʚ, ʘ ʪʘʢʦʞ ʙʽʦʪʠʯʥʦ-

ʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʩʪʚʦʨʠʣʠ ʢʘʨʪʫ ʩʪʽʡʢʦʩʪʽ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠ [1]. 
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ɺʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʤʘʻ ʟʜʘʪʥʽʩʪʴ ʦʯʠʱʘʪʠʩʷ, ʘʣʝ ʰʚʠʜʢʽʩʪʴ ʩʘʤʦʦʯʠʱʝʥʥʷ 

ʢʦʞʥʦʛʦ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʦʙôʻʢʪʫ ʨʽʟʥʘ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʠʟʢʠ ʬʘʢʪʦʨʽʚ: ʜʽʷʣʴʥʦʩʪʽ 

ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʽʥ. ʑʦʜʦ ʦʮʽʥʢʠ ʩʪʽʡʢʦʩʪʽ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ʄ.ɸ. ɻʣʘʟʦʚʩʴʢʘ ʚʠʜʽʣʷʻ ʧʨʦʮʝʩʠ, ʱʦ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʥʝʡʪʨʘʣʽ-

ʟʘʮʽʾ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʨʽʟʥʠʤʠ ʰʣʷʭʘʤʠ, ʘ ʩʘʤʝ ʤʝʭʘʥʽʯʥʠʤ, ʭʽʤʽʯʥʠʤ ʪʘ ʙʽʦʣʦʛʽ-

ʯʥʠʤ [4]. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ: ʧʨʦʟʦʨʽʩʪʴ ʽ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʚʦʜʠ, ʰʚʠʜʢʽʩʪʴ ʪʝʯʽʾ, 

ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ, ʙʽʦʪʠʯʥʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʽʥ. ʉʪʽʡʢʽʩʪʴ (ʧʨʠʨʦʜʥʠʡ ʧʦʪʝ-

ʥʮʽʘʣ ʩʘʤʦʦʯʠʱʝʥʥʷ) ʚʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ï ʮʝ ʩʢʣʘʜʥʠʡ ʧʨʦʮʝʩ ʙʽʦʭʽʤʽʯʥʦʾ ʪʘ 

ʙʽʦʣʦʛʽʯʥʦʾ ʩʪʘʣʦʩʪʽ ʩʘʤʦʦʯʠʱʝʥʥʷ ʚʦʜʠ, ʥʘ ʷʢʠʡ ʚʧʣʠʚʘʶʪʴ ʨʽʟʥʽ ʛʨʫʧʠ ʬʘʢʪʦ-

ʨʽʚ, ʘ ʩʘʤʝ: ʪʝʤʧʝʨʘʪʫʨʘ, ʢʦʣʴʦʨʦʚʽʩʪʴ ʽ ʛʽʜʨʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ [3]. 

ʊʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʟʫʤʦʚʣʶʻ ʧʨʦʮʝʩ ʙʽʦʪʠʯʥʦʛʦ ʩʘʤʦʦʯʠʱʝʥʥʷ ʰʣʷ-

ʭʦʤ ʤʥ̔ʝʨʘʣʽʟʘʮʽʾ ʧʨʠʨʦʜʥʠʭ ʽ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʜʦʤʽʰʦʢ ʫ ʚʦʜʽ. ɼʦʚʝʜʝʥʦ, ʱʦ ʧʽʜ 

ʯʘʩ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʚʽʜ 20Áʉ ʜʦ 16Áʉ ʧʨʦʮʝʩ ʩʘʤʦʦʯʠʱʝʥʥʷ ʫʧʦʚʽ-

ʣʴʥʶʻʪʴʩʷ ʥʘ ʙʣʠʟʴʢʦ 20%, ʱʦ ʻ ʜʦʧʫʩʪʠʤʠʤ [3]. ʂʦʣʴʦʨʦʚʽʩʪʴ ʚʦʜʠ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʫʤʽʥʦʚʠʭ ʽ ʬʫʣʴʚʦʢʠʩʣʦʪ, ʷʢʽ ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʚʦʜʥʠʡ ʦʙôʻʢʪ 

ʯʝʨʝʟ ʟʥʠʱʝʥʽ ʧʨʠʙʝʨʝʞʥʽ ʟʘʭʠʩʥʽ ʩʤʫʛʠ ʰʣʷʭʦʤ ʚʠʥʦʩʫ ˇʨʫʥʪʫ, ʾʭ ʢʦʥʮʝʥʪʨʘ-

ʮʽʷ ʧʨʦʧʦʨʮʽʡʥʘ ʟʙʽʣʴʰʝʥʥʶ ʢʦʣʴʦʨʦʚʦʩʪʽ ʚʦʜʠ. ɹʽʦʪʠʯʥʘ ʩʢʣʘʜʦʚʘ ʧʦʪʝʥʮʽʘʣʫ 

ʩʘʤʦʦʯʠʱʝʥʥʷ ʚʦʜʠ ʚʠʟʥʘʯʘʣʘʩʴ ʟʘ ʬʦʨʤʫʣʦʶ 1. 

,        (1) 

ʜʝ ɹ ï ʙʽʦʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʩʘʤʦʦʯʠʱʝʥʥʷ ʚʦʜʠ, ʘ ï ʢʽʣʴʢʽʩʪʴ ʜʥʽʚ ʧʨʦʪʷʛʦʤ ʨʦʢʫ ʟ ʪʝʤʧʝʨʘ-

ʪʫʨʦʶ ʚʦʜʠ ʧʦʥʘʜ 16Üʉ, j ï ʽʥʜʝʢʩ ʢʦʣʴʦʨʦʚʦʩʪʽ ʚʦʜʠ. 
 

ɯʥʜʝʢʩ ʢʦʣʴʦʨʦʚʦʩʪʽ ʚʦʜʠ ʩʪʘʥʦʚʠʪʴ 1 ï ʧʨʠ ʢʦʣʴʦʨʦʚʦʩʪʽ ʜʦ 30Ü; 0,9 ï ʧʨʠ 

ʢʦʣʴʦʨʦʚʦʩʪʽ 30-60Ü; 0,8 ï 60-90Ü; 0,7 ï 90-120Ü ʪʘ 0,6 ï ʧʨʠ ʢʦʣʴʦʨʦʚʦʩʪʽ ʙʽʣʴʰʝ 

120Ü. ʉʝʨʝʜʥʴʦʨʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʢʦʣʴʦʨʦʚʦʩʪʽ ʚʦʜʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʚ ʦʩʥʦʚ-

ʥʦʤʫ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 0 ʜʦ 30Á, ʟʥʘʯʥʦ ʤʝʥʰʝ ʧʦʢʘʟʥʠʢʽʚ ʚʽʜ 30Á ʜʦ 60Á, 

ʘ ʙʽʣʴʰʝ 60Á ʤʘʶʪʴ ʣʠʰʝ ʜʝʷʢʽ ʨʽʯʢʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʙʽʦʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʧʦ-

ʚʝʨʭʥʝʚʠʭ ʚʦʜ ʙʽʣʴʰʦʩʪʽ ʨʽʯʦʢ ʋʢʨʘʾʥʠ ʧʦʥʠʞʝʥʠʡ [6]. ɺʠʩʦʢʝ ʘʥʪʨʦʧʦʛʝʥʥʝ 

ʟʘʙʨʫʜʥʝʥʥʷ ʨʽʯʦʢ, ʦʩʦʙʣʠʚʦ ʤʘʣʠʭ, ʩʪʚʦʨʶʻ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʙʽʦʪʠ ʚʦʜʥʠʭ 

ʦʙôʻʢʪʽʚ. ʎʷ ʥʝʙʝʟʧʝʢʘ ʥʘʩʘʤʧʝʨʝʜ ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʦʣʦʚʥʦʾ ʢʽʣʴʢʽʩʥʦʾ ʭʘʨʘʢʪʝʨʠʩ-

ʪʠʢʠ ʩʪʦʢʫ ʨʽʯʢʠ ï ʩʝʨʝʜʥʴʦʾ ʙʘʛʘʪʦʨʽʯʥʦʾ ʚʠʪʨʘʪʠ ʚʦʜʠ. 

ʇʦʪʝʥʮʽʘʣ ʩʪʽʡʢʦʩʪʽ, ʘʙʦ ʩʘʤʦʦʯʠʱʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʚʠʨʘʭʦʚʫʻʪʴʩʷ 

ʰʣʷʭʦʤ ʤʥʦʞʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʙʽʦʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʥʘ ʢʦʝʬʽʮʽʻʥʪ ʚʠʪʨʘʪ (ʬʦ-

ʨʤʫʣʘ 2) 

,       (2) 

ʜʝ ɺ ï ʩʪʽʡʢʽʩʪʴ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ɹ ï ʙʽʦʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʩʘʤʦʦʯʠʱʝʥʥʷ ʚʦʜʠ, h ï ʢʦʝʬʽʮʽ-

ʻʥʪ ʚʠʪʨʘʪ ʚʦʜʠ 
 

ʂʦʝʬʽʮʽʻʥʪ ʚʠʪʨʘʪ ʚʦʜʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʰʣʷʭʦʤ ʜʽʣʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚʠʪʨʘʪ 

ʚʦʜʠ ʧʝʚʥʦʛʦ ʚʦʜʦʤʽʨʥʦʛʦ ʧʦʩʪʘ ʥʘ ʩʝʨʝʜʥʻ ʡʦʛʦ ʟʥʘʯʝʥʥʷ (ʜʣʷ ʨʽʯʦʢ ʋʢʨʘʾʥʠ ï 

138 ʤ
3
/ʩ).  
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ɿʘʚʜʷʢʠ ʜʘʥʠʤ ʨʦʟʨʘʭʫʥʢʘʤ ʤʦʞʣʠʚʝ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʩʪʽʡʢʦʩʪʽ ʧʦʚʝʨʭʥʝ-

ʚʠʭ ʚʦʜ ʜʦ ʟʘʙʨʫʜʥʝʥʥʷ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ ʟʘ ʙʘʩʝʡʥʦʚʠʤ ʧʨʠʥʮʠʧʦʤ, ʤʝʪʦʜʦʤ 

ʣʽʥʽʡʥʦʾ ʽʥʪʝʨʧʦʣʷʮʽʾ. ɺʢʣʶʯʘʻ ʚ ʩʝʙʝ ʧʦʟʥʘʯʝʥʥʷ ʤʽʞ ʚʦʜʦʤʽʨʥʠʤʠ ʧʦʩʪʘʤʠ 

ʽʟʦʣʽʥʽʡ ʨʽʚʥʠʭ ʟʥʘʯʝʥʴ ʧʦʪʝʥʮʽʘʣʫ ʩʪʽʡʢʦʩʪʽ, ʘ ʚʦʜʦʜʽʣʴʥʽ ʣʽʥʽʾ ʦʩʥʦʚʥʠʭ ʙʘʩʝʡ-

ʥʽʚ ʨʽʯʦʢ ʧʨʠʡʤʘʶʪʴʩʷ ʟʘ ʥʫʣʴʦʚʝ ʟʥʘʯʝʥʥʷ. 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʢʘʨʪʠ ʩʪʽʡʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʋʢʨʘʾʥʠ [6] ʚʩʪʘʥʦʚ-

ʣʶʻ, ʱʦ ʧʨʠʨʦʜʥʠʡ ʧʦʪʝʥʮʽʘʣ ʩʘʤʦʦʯʠʱʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 

ʤʝʥʰʝ 0,05 (ʜʫʞʝ ʥʠʟʴʢʠʡ) ʜʦ 2 ʽ ʚʠʱʝ (ʜʫʞʝ ʚʠʩʦʢʠʡ). ʄʘʢʩʠʤʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ 

ʩʪʽʡʢʦʩʪʽ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʥʘʡʙʽʣʴʰʠʭ ʨʽʯʦʢ ï ɼʫʥʘʡ ʪʘ ɼʥʽʧʨʦ, ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠ-

ʢʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʽʥʰʠʤ ʚʝʣʠʢʠʤ ʨʽʯʢʘʤ ʋʢʨʘʾʥʠ, ʘ ʩʘʤʝ: ɼʥʽʩʪʝʨ, ɼʝʩʥʘ, ʇʽʚ-

ʜʝʥʥʠʡ ɹʫʛ, ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ. ʄʘʣʽ ʨʽʯʢʠ ʋʢʨʘʾʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʤʽʥʽʤʘ-

ʣʴʥʠʤ ʽ ʜʫʞʝ ʥʠʟʴʢʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʩʘʤʦʦʯʠʱʝʥʥʷ, ʱʦ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 0,1 ʜʦ 

0,05 ʽ ʥʠʞʯʝ. ʑʦʜʦ ʨʽʯʦʢ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʪʦ ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʩʪʽʡʢʦʩʪʽ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʚʠʟʥʘʯʘʶʪʴʩʷ ʜʣʷ ʨ. ɼʝʩʥʠ ʪʘ ʨ. ʇʩʝʣ ʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʷʢ 

ʩʝʨʝʜʥʽʡ ʧʦʪʝʥʮʽʘʣ ʩʘʤʦʦʯʠʱʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ (ʨ. ɼʝʩʥʘ) ʪʘ ʥʠʟʴʢʠʡ (ʨ. 

ʇʩʝʣ). ɺʩʽ ʽʥʰʽ ʨʽʯʢʠ ʨʝʛʽʦʥʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʜʫʞʝ ʥʠʟʴʢʠʤ ʧʦʪʝʥʮʽʘʣʦʤ 

ʩʪʽʡʢʦʩʪʽ.   

ʇʦ ʪʝʨʠʪʦʨʽʾ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʧʨʦʪʽʢʘʻ 1 ʚʝʣʠʢʘ ʨʽʯʢʘ ï ɼʝʩʥʘ, 6 ʩʝʨʝʜʥʽʭ 

ʨʽʯʦʢ: ʉʝʡʤ, ʂʣʝʚʝʥʴ, ʉʫʣʘ, ʇʩʝʣ, ʍʦʨʦʣ, ɺʦʨʩʢʣʘ ʪʘ 1536 ʤʘʣʠʭ ʨʽʯʦʢ ʽ ʩʪʨʫʤ-

ʢʽʚ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʜʝʪʘʣʴʥʦʾ ʦʮʽʥʢʠ ʧʦʪʝʥʮʽʘʣʫ ʩʪʽʡʢʦʩʪʽ. ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʩʪʽʡʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʙʫʣʦ ʦʙʨʘʥʦ 23 ʨʽʯʢʠ (1 ʚʝʣʠʢʫ, 6 

ʩʝʨʝʜʥʽʭ ʪʘ 16 ʤʘʣʠʭ), ʱʦ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʻ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʤʠ ʜʣʷ ʜʘʥʦʛʦ ʜʦ-

ʩʣʽʜʞʝʥʥʷ. ɺʠʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ ʫ ʤʝʞʘʭ ʦʩʥʦʚʥʠʭ ʙʘʩʝʡʥʽʚ ʨʽʯʦʢ ʨʝʛʽʦʥʫ ʚʠʢʦ-

ʨʠʩʪʦʚʫʚʘʣʘʩʷ ʟʘ ʜʘʥʠʤʠ ʈʝʛʽʦʥʘʣʴʥʦʛʦ ʦʬʽʩʫ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʫ ʉʫʤʩʴʢʽ ʦʙʣʘʩ-

ʪʽ. ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʽʥʬʦʨʤʘʮʽʶ ʧʦ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʫ ʨʽʯʢʦʚʦʾ ʚʦʜʠ, ʢʦ-

ʣʴʦʨʦʚʦʩʪʽ ʪʘ ʩʝʨʝʜʥʽʭ ʙʘʛʘʪʦʨʽʯʥʠʭ ʚʠʪʨʘʪ ʚʦʜʠ ʧʦ ʦʙʨʘʥʠʤ ʨʽʯʢʘʤ, ʚʩʪʘʥʦʚʠ-

ʣʠ, ʱʦ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʽʭ ʙʘʛʘʪʦʨʽʯʥʠʭ ʚʠʪʨʘʪ ʚʦʜʠ ʜʣʷ ʨʽʯʦʢ ʨʝʛʽʦʥʫ 

ʩʪʘʥʦʚʠʪʴ 16,8 ʤ
3
/ʩ.  

ɿʘ ʚʠʱʝʚʠʢʣʘʜʝʥʦʶ ʤʝʪʦʜʠʢʦʶ ʦʙʨʘʭʦʚʘʥʦ ʩʪʽʡʢʽʩʪʴ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʨʝʛʽ-

ʦʥʫ (ʪʘʙʣ. 1). ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʷʶʪʴ ʚʠʜʽʣʠʪʠ ʨʽʚʥʽ ʧʦʪʝʥʮʽʘʣʫ ʩʪʽʡʢʦ-

ʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʄʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦ-

ʢʘʟʥʠʢʫ ʦʪʨʠʤʘʥʦ ʜʣʷ ʨ. ɼʝʩʥʠ ʪʘ ʨ. ʉʝʡʤ ï 3,342 ʪʘ 2,008 ʚʽʜʧʦʚʽʜʥʦ, ʱʦ ʽʜʝʥ-

ʪʠʬʽʢʫʶʪʴʩʷ ʷʢ ʜʫʞʝ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ. ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʦʪʝʥʮʽʘʣʫ ʩʪʽʡʢʦʩʪʽ ʭʘʨʘʢ-

ʪʝʨʥʠʡ ʜʣʷ ʨ. ʇʩʝʣ ʪʘ ʨ. ɺʦʨʩʢʣʘ ï 0,582 ʪʘ 0,351 ʚʽʜʧʦʚʽʜʥʦ. ʉʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʧʦ-

ʪʝʥʮʽʘʣʫ ʩʘʤʦʦʯʠʱʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʚʽʜʧʦʚʽʜʘʻ ʨ. ʉʫʣʘ ʪʘ ʨ. ʂʣʝʚʝʥʴ ï 0,199 

ʪʘ 0,116 ʚʽʜʧʦʚʽʜʥʦ. ɼʦ ʥʠʟʴʢʦʛʦ ʨʽʚʥʷ ʧʦʪʝʥʮʽʘʣʫ ʩʪʽʡʢʦʩʪʽ ʚʽʜʥʦʩʷʪʴʩʷ ʨʽʯʢʠ 

ʍʦʨʦʣ, ʈʦʤʝʥ, ɺʠʨ ʪʘ ɯʚʦʪʢʘ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ï 0,055, 0,057, 0,075 ʪʘ 0,061 ʚʽʜʧʦʚʽ-

ʜʥʦ. ɸ ʙʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʤʘʣʠʭ ʨʽʯʦʢ ʨʝʛʽʦʥʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʜʫʞʝ ʥʠ-

ʟʴʢʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʩʪʽʡʢʦʩʪʽ ʟ ʽʥʪʝʛʨʘʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʤʝʥʰʝ 0,05. 
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ʊʘʙʣʠʮʷ 1 

ʉʪʽʡʢʽʩʪʴ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ɹʘʩʝʡʥ 

ʦʩʥʦʚʥʠʭ 

ʨʽʯʦʢ ʨʝ-

ʛʽʦʥʫ 

ʈʽʯʢʘ 
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ɼʝʩʥʘ 

(ʙʝʟ 

ʉʝʡʤʫ) 

ɼʝʩʥʘ 29.05-25.09 114 24 1 180 10,7 3,342   

ɿʥʦʙʽʚʢʘ 01.06-30.08 91 51,5 0,9 2,94 0,18 0,04 

0,041 0,867 ɯʚʦʪʢʘ 01.06-30.08 91 33,6 0,9 4,6 0,27 0,061 

ʐʦʩʪʢʘ 28.05-20.09 116 37,6 0,9 1,4 0,08 0,023 

ʉʝʡʤ 

Cʝʡʤ 27.05-22.09 119 24,4 1 103,5 6,16 2,008  

0,45 

ʂʣʝʚʝʥʴ 07.06-25.08 80 28,2 1 9,8 0,53 0,116  

ɭʟʫʯ 25.05-25.09 123 34,1 0,9 2,3 0,14 0,042 

0,042 ɺʠʨ 10.05-20.09 133 38 0,9 3,9 0,23 0,075 

ʏʘʰʘ 30.05-15.09 108 35 0,9 0,44 0,03 0,008 

ʉʫʣʘ 

ʉʫʣʘ 25.05-30.09 128 34,9 0,9 10,6 0,63 0,199  

0,097 ʊʝʨʥ 30.05-27.09 121 33,6 0,9 2,02 0,12 0,036 
0,047 

ʈʦʤʝʥ 25.05-30.09 128 32,1 0,9 3,02 0,18 0,057 

ʇʩʝʣ 

ʇʩʝʣ 20.05-15.09 118 27,7 1 30,2 1,80 0,582  

0,091 

ʍʦʨʦʣ 05.05-25.09 143 29,7 1 1,48 0,09 0,055  

ʉʫʤʢʘ 18.05-10.09 115 40 0,9 1,16 0,07 0,02 

 

0,019 

ɺʽʣʴʰʘʥʢʘ 30.05-15.09 108 30,7 0,9 0,48 0,03 0,008 

ʉʠʨʦʚʘʪʢʘ 18.05-15.09 120 48 0,9 1,8 0,11 0,033 

ɹʝʟʜʨʠʢ 30.04-01.10 155 25,5 1 0,23 0,01 0,004 

ɻʨʫʥʴ 18.05-15.09 120 27,9 1 1,67 0,10 0,033 

ʈʠʙʠʮʷ 18.05-15.09 120 28 1 0,81 0,05 0,013 

 

ɺʦʨʩʢʣʘ 

ɺʦʨʩʢʣʘ 20.05-23.09 126 34,7 0,9 19 1,13 0,351  

0,144 ɺʦʨʩʢʣʠʮʷ 25.05-20.09 118 30,5 0,9 2,9 0,17 0,049 
0,041 

ɹʦʨʦʤʣʷ 18.05-23.09 128 49 0,9 1,7 0,10 0,032 

 

ʋ ʮʽʣʦʤʫ ʚʝʣʠʢʘ ʪʘ ʩʝʨʝʜʥʽ ʨʽʯʢʠ ʨʝʛʽʦʥʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʜʫʞʝ ʚʠʩʦʢʠʤ, 

ʚʠʩʦʢʠʤ ʪʘ ʩʝʨʝʜʥʽʤ ʨʽʚʥʷʤʠ ʩʪʽʡʢʦʩʪʽ, ʘ ʤʘʣʽ ʨʽʯʢʠ ï ʥʠʟʴʢʠʤ ʪʘ ʜʫʞʝ ʥʠʟʴʢʠʤ 

ʟ ʩʝʨʝʜʥʽʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚʽʜ 0,019 ʫ ʙʘʩʝʡʥʽ ʨ. ʇʩʝʣ ʜʦ 0,047 ʫ ʙʘʩʝʡʥʽ ʨ. ʉʫʣʘ. 

ʋ ʨʦʟʨʽʟʽ ʙʘʩʝʡʥʽʚ ʛʦʣʦʚʥʠʭ ʨʽʯʦʢ ʦʙʣʘʩʪʽ ʥʘʩʪʫʧʥʘ ʩʠʪʫʘʮʽʷ: ʤʘʢʩʠʤʘʣʴʥʽ ʧʦʢʘ-

ʟʥʠʢʠ ʩʪʽʡʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʨʽʯʦʢ ʙʘʩʝʡʥʫ ɼʝʩʥʠ (0,867 ʩʝ-

ʨʝʜʥʻ ʟʥʘʯʝʥʥʷ) ʪʘ ʙʘʩʝʡʥʫ ʉʝʡʤʫ (0,45), ʤʽʥʽʤʘʣʴʥʽ ï ʜʣʷ ʨʽʯʦʢ ʙʘʩʝʡʥ 

ʇʩʣʘ (0,091). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠʨʦʜʥʠʡ ʧʦʪʝʥʮʽʘʣ ʩʘʤʦʦʯʠʱʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʧʨʤ̫ʦ 

ʧʨʦʧʦʨʮʽʡʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʽʩʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʦʢʫ ʨʽʯʢʠ ï ʩʝʨʝʜʥʴʦʾ 

ʙʘʛʘʪʦʨʽʯʥʦʾ ʚʠʪʨʘʪʠ ʚʦʜʠ ʪʘ ʦʙʝʨʥʝʥʦ ʧʨʦʧʦʨʮʽʡʥʦ ï ʚʽʜ ʢʦʣʴʦʨʦʚʦʩʪʽ ʚʦʜʠ.  

ɺʠʩʥʦʚʢʠ. ʆʪʞʝ, ʩʪʽʡʢʽʩʪʴ ʚʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ï ʮʝ ʩʢʣʘʜʥʠʡ ʧʨʦʮʝʩ ʙʽʦ-

ʭʽʤʽʯʥʦʾ ʪʘ ʙʽʦʣʦʛʽʯʥʦʾ ʩʪʘʣʦʩʪʽ ʩʘʤʦʦʯʠʱʝʥʥʷ ʚʦʜʠ, ʥʘ ʷʢʠʡ ʚʧʣʠʚʘʶʪʴ ʨʽʟʥʽ 

ʬʘʢʪʦʨʠ, ʪʘʢʽ ʷʢ: ʪʝʤʧʝʨʘʪʫʨʘ, ʢʦʣʴʦʨʦʚʽʩʪʴ ʽ ʛʽʜʨʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʦʢʫ 

ʪʘ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘʚʜʷʢʠ ʤʥʦʞʝʥʥʶ ʢʦʝʬʽʮʽʻʥʪʘ ʚʠʪʨʘʪʠ ʚʦʜʠ ʥʘ ʜʘʥʽ ʙʽʦʪʠʯʥʦ-
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ʛʦ ʧʦʪʝʥʮʽʘʣʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚʩʪʘ-

ʥʦʚʠʣʦ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘʬʽʢʩʦʚʘʥʽ ʜʣʷ ʥʘʡʙʽʣʴʰʠʭ ʨʽʯʦʢ ʨʝʛʽʦʥʫ ï 

ʨ. ɼʝʩʥʠ ʪʘ ʨ. ʉʝʡʤ, ʷʢʽ  ʩʪʘʥʦʚʣʷʪʴ 3,342 ʪʘ 2,008 ʚʽʜʧʦʚʽʜʥʦ, ʘ ʤʽʥʽʤʘʣʴʥʽ ï ʜʣʷ 

ʥʘʡʤʝʥʰʠʭ ʤʘʣʠʭ ʨʽʯʦʢ ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʜʫʞʝ ʥʠʟʴʢʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʩʪʽʡ-

ʢʦʩʪʽ ʟ ʽʥʪʝʛʨʘʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʤʝʥʰʝ 0,05. ʏʠʤ ʙʽʣʴʰʘ ʨʽʯʢʘ, ʙʽʣʴʰʠʡ ʧʦʢʘʟ-

ʥʠʢ ʚʠʪʨʘʪ ʚʦʜʠ ʪʠʤ ʙʽʣʴʰʠʡ ʧʨʠʨʦʜʥʠʡ ʧʦʪʝʥʮʽʘʣ ʩʘʤʦʦʯʠʱʝʥʥʷ ʪʘ ʙʽʣʴʰ 

ʩʪʽʡʢʘ ʚʦʥʘ ʜʦ ʪʝʭʥʦʛʝʥʥʠʭ ʚʧʣʠʚʽʚ ʽ, ʥʘʚʧʘʢʠ, ʯʠʤ ʤʝʥʰʘ ʨʽʯʢʘ ï ʪʠʤ ʥʠʞʯʽʡ 

ʧʦʢʘʟʥʠʢ ʩʪʽʡʢʦʩʪʽ ʽ ʚʦʥʘ ʙʽʣʴʰ ʚʨʘʟʣʠʚʘ. 
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Summary 

Danylchenko O.S., Havrysh V.V., Vinarchuk O.O. Stability of Surface Waters 

of Sumy Region. 

The article is devoted to the research of stability (natural potential of self-purification) of 

surface waters of Sumy region. The purpose of the work is to assess the stability of surface waters, 

namely the rivers of the region. The article deals with theoretical aspects, namely approaches to 

interpretations of the concept of sustainability and methodical approaches to its evaluation, 

describes in detail the methodology for assessing the stability of surface waters.  The levels of 

stability of surface water of the region have been established: very high, high, medium, low, very 

low. The maximum stability indicators are characteristic of the largest rivers in the region - the 

Desna River and the Seimas River (very high level of stability) with values of 3,342 and 2,008, 

respectively, and the Psel and Vorskla Rivers (high level of stability) with values of 0,582 and 0,351 

respectively, and the minimum values for the small rivers characterized by a very low stability 

potential with an integral index of less than 0.05. In general, large and medium-sized rivers in the 

region are characterized by very high, high and medium levels of sustainability, while small rivers 

are characterized by low and very low levels of sustainability, with averages ranging from 0.019 in 

the Psel River basin to 0.047 in the Sula River basin. In conclusion, the authors say, the natural 

potential for surface water self-purification is directly proportional to the quantitative 

characteristics of river runoff - average perennial expenses of water and inversely proportional to 

the color of the water. 

Keywords: stability, surface waters, Sumy region. 
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ɼʘʥʯʝʥʢʦ ʆ.ʉ., ʇʘʣʽʥʢʘʰ ɺ.ɯ., ʐʝʚʢʦʧʣʷʩ ʊ.ʖ.
1
 

ʖɺɽʃɯʈʅʆ-ɺʀʈʆɹʅɯ ɯ ɺʀʈʆɹʅɯ ʂɸʄɽʅɯ ɻɽʆʃʆɻɯʏʅʆɰ  

ʂʆʃɽʂʎɯɰ ʂɸʌɽɼʈʀ ɻɽʆɻʈɸʌɯɰ ʅɸʎɯʆʅɸʃʔʅʆɻʆ ʋʅɯɺɽʈʉʀʊɽʊʋ 

çʏɽʈʅɯɻɯɺʉʔʂʀʁ ʂʆʃɽɻɯʋʄè ɯʄɽʅɯ ʊ. ɻ. ʐɽɺʏɽʅʂɸ 

 

ɺ ʩʪʘʪʪʽ ʥʘʚʝʜʝʥʦ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʯʘʩʪʠʥʫ ʛʝʦʣʦʛʽʯʥʦʾ ʢʦʣʝʢʮʽʾ ʢʘʬʝʜʨʠ ʛʝʦʛʨʘʬʽʾ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʏʝʨʥʽʛʽʚʩʴʢʠʡ ʢʦʣʝʛʽʫʤè ʽʤʝʥʽ ʊ.ɻ. ʐʝʚʯʝʥʢʘ, ʷʢʘ ʩʪʦʩʫʻʪʴʩʷ 

ʶʚʝʣʽʨʥʦ-ʚʠʨʦʙʥʠʭ ʽ ʚʠʨʦʙʥʠʭ ʢʘʤʝʥʽʚ, ʚ ʟʘʛʘʣʴʥʠʭ ʨʠʩʘʭ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʢʨʠʪʝʨʽʾ ʚʽʜʥʝʩʝʥʥʷ 

ʪʠʭ ʯʠ ʽʥʰʠʭ ʤʽʥʝʨʘʣʽʚ ʪʘ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʜʦ ʥʘʧʽʚʜʦʨʦʛʦʮʽʥʥʠʭ ʡ ʚʠʨʦʙʥʠʭ ʢʘʤʝʥʽʚ. ʅʘʡʙʽʣʴʰ 

ʮʽʢʘʚʽ ʟʨʘʟʢʠ ʨʦʟʛʣʷʥʫʪʦ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ, ʟʦʢʨʝʤʘ ʞʘʜʝʾʪ, ʥʝʬʨʠʪ, ʤʘʨʤʫʨʦʚʠʡ ʦʥʽʢʩ, ʘʛʘʪ, 

ʘʤʝʪʠʩʪ. ʊʘʢʦʞ ʚʠʩʚʽʪʣʝʥʦ ʦʨʽʻʥʪʦʚʥʫ ʩʪʨʫʢʪʫʨʫ ʛʝʦʣʦʛʽʯʥʦʾ ʢʦʣʝʢʮʽʾ, ʦʩʢʽʣʴʢʠ ʨʦʙʦʪʘ ʧʦ 

ʾʾ ʩʪʚʦʨʝʥʥʶ ʱʝ ʥʝ ʟʘʚʝʨʰʝʥʘ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʽʥʝʨʘʣʠ, ʛʽʨʩʴʢʽ ʧʦʨʦʜʠ, ʶʚʝʣʽʨʥʦ-ʚʠʨʦʙʥʽ ʪʘ ʚʠʨʦʙʥʽ ʢʘʤʝʥʽ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɻʝʦʣʦʛʽʯʥʘ ʢʦʣʝʢʮʽʷ ʥʘ ʢʘʬʝʜʨʽ ʛʝʦʛʨʘʬʽʾ 

ʟôʷʚʠʣʘʩʷ ʥʝʱʦʜʘʚʥʦ (2016-2018 ʨʨ.) ʽ ʨʦʙʦʪʘ ʧʦ ʾʾ ʩʪʚʦʨʝʥʥʶ ʪʨʠʚʘʻ. ʆʩʥʦʚʦʶ 

ʢʦʣʝʢʮʽʾ ʻ ʟʨʘʟʢʠ, ʧʝʨʝʜʘʥʽ ʢʘʬʝʜʨʽ ʜʦʮʝʥʪʦʤ ʢʘʬʝʜʨʠ ʬʽʟʠʯʥʦʾ ʛʝʦʛʨʘʬʽʾ ʄʝʣʽ-

ʪʦʧʦʣʴʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʖʨʽʻʤ ɯʚʘʥʦʚʠʯʝʤ ɻʣʫ-

ʱʝʥʢʦʤ ʪʘ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʛʝʦʣʦʛʽʯʥʦʛʦ ʤʫʟʝʶ ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽ-

ʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ʥʘ ʯʦʣʽ ʟ ʜʦʢʪʦʨʦʤ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝ-

ʩʦʨʦʤ ʢʘʬʝʜʨʠ ʛʝʦʣʦʛʽʾ ʥʘʬʪʠ ʽ ʛʘʟʫ ɺʽʢʪʦʨʦʤ ɸʥʪʦʥʦʚʠʯʝʤ ʅʝʩʪʝʨʦʚʩʴʢʠʤ. 

ʈʷʜ ʟʨʘʟʢʽʚ ʙʫʣʦ ʧʝʨʝʜʘʥʦ ʜʦ ʢʦʣʝʢʮʽʾ ʜʦʢʪʦʨʦʤ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨʦʤ 

ʢʘʬʝʜʨʠ ʬʽʟʠʯʥʦʾ ʛʝʦʛʨʘʬʽʾ, ʛʝʦʤʦʨʬʦʣʦʛʽʾ ʪʘ ʧʘʣʝʦʛʝʦʛʨʘʬʽʾ ʏʝʨʥʽʚʝʮʴʢʦʛʦ ʥʘ-

ʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʖʨʽʷ ʌʝʜʴʢʦʚʠʯʘ ɹʦʛʜʘʥʦʤ ʊʘʨʘʩʦʚʠʯʝʤ ʈʽʜʫ-

ʰʝʤ. 

ɿʥʘʯʥʫ ʜʦʧʦʤʦʛʫ ʫ ʚʠʟʥʘʯʝʥʽ ʡ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʛʝʦʣʦʛʽʯʥʦʾ ʢʦʣʝʢʮʽʾ ʥʘʜʘʣʠ 

ʚʠʢʣʘʜʘʯʽ ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ʜʦ-

ʮʝʥʪʠ ʢʘʬʝʜʨʠ ʟʝʤʣʝʟʥʘʚʩʪʚʘ ʪʘ ʛʝʦʤʦʨʬʦʣʦʛʽʾ, ʢʘʥʜʠʜʘʪʠ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ 

ʅʘʪʘʣʽʷ ʄʠʭʘʡʣʽʚʥʘ ʂʦʚʪʦʥʶʢ ʪʘ ʆʣʴʛʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ ʇʦʛʦʨʽʣʴʯʫʢ. 

ʌʦʨʤʫʣ ʚʁʘʥʥʷ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɻʝʦʣʦʛʽʯʥʘ ʢʦʣʝʢʮʽʷ ï ʥʝʚʽʜôʻʤʥʘ 

ʩʢʣʘʜʦʚʘ ʧʨʘʢʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ-ʛʝʦʛʨʘʬʽʚ. ʉʘʤʝ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʽʟ ʟʨʘ-
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ʟʢʘʤʠ ʟʘʢʨʽʧʣʶʶʪʴʩʷ ʟʥʘʥʥʷ, ʦʪʨʠʤʘʥʽ ʧʽʜ ʯʘʩ ʦʪʨʠʤʘʥʥʷ ʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʪʘ ʬʦʨʤʫʶʪʴʩʷ ʥʘʚʠʯʢʠ ʫ ʚʠʟʥʘʯʝʥʥ ̔ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʪʘ ʤʽʥʝʨʘʣʽʚ. ʉʪʚʦʨʝʥʘ ʧʨʠ 

ʢʘʬʝʜʨʽ ʛʝʦʛʨʘʬʽ ʾʅʋʏʂ ʽʤʝʥʽ ʊ.ɻ. ʐʝʚʯʝʥʢʘ ʛʝʦʣʦʛʽʯʥʘ ʢʦʣʝʢʮʽʷ ʥʘʜʘʻ ʪʘʢʫ 

ʤʦʞʣʠʚʽʩʪʴ. ʇ̔ ʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʟʘʥʷʪʴ ʚ ʢʘʙʽʥʝʪʽ ʛʝʦʛʨʘʬʽʾ ʩʪʫʜʝʥʪʠ ʟʜʽʡʩʥʶ-

ʶʪʴ ʦʧʠʩ ʪʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʶ ʟʨʘʟʢʽʚ ʛʝʦʣʦʛʽʯʥʦʾ ʢʦʣʝʢʮʽʾ, ʚʠʚʯʘʶʪʴ ʫʤʦʚʠ ʬʦʨ-

ʤʫʚʘʥʥʷ, ʧʦʰʠʨʝʥʥʷ, ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʤʦʨʬʦʣʦʛʽʶ ʧʦʨʽʜ, ʤʽʥʝʨʘʣʽʚ ʪʘ ʢʦʨʠʩʥʠʭ 

ʢʦʧʘʣʠʥ. ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʨʘʟʢʽʚ ʫ ʥʘʟʚʘʥʽʡ ʢʦʣʝʢʮʽʾ ʚʠʢʣʠʢʘʣʦ ʥʝʦʙʭʽʜ-

ʥʽʩʪʴ ʾʭ ʦʧʠʩʫ ʪʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ, ʱʦ ʡ ʟʫʤʦʚʠʣʦ ʚʠʙʽʨ ʤʝʪʠ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɼʦʨʦʛʦʮʽʥʥʽ ʪʘ ʥʘʧʽʚʜʦʨʦʛʦʮʽʥʥʽ ʢʘʤʝʥʽ ʩʫ-

ʧʨʦʚʦʜʞʫʶʪʴ ʣʶʜʩʪʚʦ ʧʨʦʪʷʛʦʤ ʚʩʽʻʾ ʡʦʛʦ ʽʩʪʦʨʽʾ ʪʘ ʟʘʡʤʘʶʪʴ ʧʦʤʽʪʥʝ ʤʽʩʮʝ ʚ 

ʞʠʪʪʽ ʣʶʜʠʥʠ. ɼʣʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʣʫʯʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʽʥʰʠʭ ʙʘʞʘʶʯʠʭ 

ʜʦ ʚʠʚʯʝʥʥʷ ʛʝʦʣʦʛʽʾ, ʦʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ ʤʦʤʝʥʪʽʚ ʻ ʚʢʣʶʯʝʥʥʷ ʜʦ ʩʫʪʦ ʪʝʦʨʝʪʠ-

ʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʮʽʢʘʚʠʭ ʬʘʢʪʽʚ, ʣʝʛʝʥʜ ʧʨʦ ʦʢʨʝʤʽ ʟʨʘʟʢʠ ʤʽʥʝʨʘʣʽʚ ʪʘ ʛʽʨʩʴʢʠʭ 

ʧʦʨʽʜ, ʽʩʪʦʨʽʶ ʾʭ ʚʽʜʢʨʠʪʪʷ, ʨʦʣʴ ʽ ʟʥʘʯʝʥʥʷ ʜʣʷ ʣʶʜʠʥʠ ʚ ʤʠʥʫʣʦʤʫ ʽ ʩʫʯʘʩʥʦ-

ʤʫ. ʗʢ ʧʦʢʘʟʘʣʘ ʧʨʘʢʪʠʢʘ, ʩʘʤʝ ʮʽʢʘʚʽʩʪʴ ʩʪʫʜʝʥʪʽʚ ʜʦ ʶʚʝʣʽʨʥʦ-ʚʠʨʦʙʥʠʭ ʪʘ 

ʚʠʨʦʙʥʠʭ ʢʘʤʝʥʽʚ ʢʦʣʝʢʮʽʾ ʢʘʬʝʜʨʠ, ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʚʠʟʥʘʯʘʻ ʽʥʪʝʨʝʩ ʩʪʫʜʝʥʪʽʚ 

ʜʦ ʚʠʚʯʝʥʥʷ ʛʝʦʣʦʛʽʾ. 

ɿʘʛʘʣʦʤ ʩʠʩʪʝʤʘʪʠʯʥʘ ʯʘʩʪʠʥʘ ʛʝʦʣʦʛʽʯʥʦʾ ʢʦʣʝʢʮʽʾ ʢʘʬʝʜʨʠ ʥʘʣʽʯʫʻ 108 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʽʟʥʠʭ ʢʣʘʩʽʚ ʤʽʥʝʨʘʣʽʚ (66 ʥʘʟʚ) ʪʘ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ (42 ʥʘʡʤʝʥʫ-

ʚʘʥʥʷ). ʖʚʝʣʽʨʥʦ-ʚʠʨʦʙʥʽ ʪʘ ʚʠʨʦʙʥʽ ʢʘʤʝʥʽ ʟʜʝʙʽʣʴʰʦʛʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʤʽʥʝ-

ʨʘʣʽʚ. 

ɺʠʭʦʜʷʯʠ ʟ ʥʘʷʚʥʠʭ ʟʨʘʟʢʽʚ ʤʽʥʝʨʘʣʽʚ ʪʘ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʢʦʣʝʢʮʽʷ ʟʛʨʫʧʦ-

ʚʘʥʘ ʧʦ ʜʝʢʽʣʴʢʦʭ ʨʦʟʜʽʣʘʭ: 1) ʤʦʨʬʦʣʦʛʽʷ ʤʽʥʝʨʘʣʽʚ ʪʘ ʝʪʘʣʦʥʥʽ ʤʽʥʝʨʘʣʠ ʰʢʘ-

ʣʠ ʌ. ʄʦʦʩʘ; 2) ʤʽʥʝʨʘʣʦʛʽʯʥʘ ʯʘʩʪʠʥʘ; 3) ʧʝʪʨʦʛʨʘʬʽʯʥʘ ʯʘʩʪʠʥʘ; 4) 

ʩʢʘʤôʷʥʽʣʦʩʪʽ.  

ɺ ʩʪʘʜʽʾ ʟʘʚʝʨʰʝʥʥʷ ʻ ʧʝʨʰʽ ʪʨʠ ʨʦʟʜʽʣʠ ʢʦʣʝʢʮʽʾ. ʇʘʣʝʦʥʪʦʣʦʛʽʯʥʘ ʯʘʩʪʠʥʘ 

ʱʝ ʧʦʪʨʝʙʫʻ ʜʦʦʧʨʘʮʶʚʘʥʥʷ ʡ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ. ʇʣʘʥʫʻʪʴʩʷ ʪʘʢʦʞ ʩʪʚʦʨʠʪʠ ʨʦʟ-

ʜʽʣ, ʧʨʠʩʚʷʯʝʥʠʡ ʢʦʨʠʩʥʠʤ ʢʦʧʘʣʠʥʘʤ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʩʝʨʝʜ ʟʨʘʟʢʽʚ ʤʽʥʝʨʘʣʽʚ ʪʘ 

ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʯʘʩʪʠʥʘ (27 ʥʘʡʤʝʥʫʚʘʥʴ) ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʶʚʝʣʽʨʥʦ-ʚʠʨʦʙʥʠʭ ʡ 

ʚʠʨʦʙʥʠʭ ʢʘʤʝʥʽʚ. ʊʦʤʫ ʜʦʮʽʣʴʥʠʤ ʙʫʜʝ ʩʪʚʦʨʝʥʥʷ ʧʽʜʨʦʟʜʽʣʫ, ʧʨʠʩʚʷʯʝʥʦʛʦ 

ʜʘʥʽʡ ʪʝʤʘʪʠʮʽ. 

ɺʠʨʦʙʥʠʤʠ ʢʘʤʝʥʷʤʠ ʥʘʟʠʚʘʶʪʴ ʤʽʥʝʨʘʣʠ ʡ ʤʽʥʝʨʘʣʴʥʽ ʘʛʨʝʛʘʪʠ, ʧʨʠʜʘʪ-

ʥʽ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʭʫʜʦʞʥʽʭ ʧʨʝʜʤʝʪʽʚ ʪʘ ʩʫʚʝʥʽʨʽʚ. ɼʝʷʢʽ ʟ ʥʠʭ ʫʩʧʽʰʥʦ ʚʠ-

ʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʶʚʝʣʽʨʥʠʭ ʯʠ ʶʚʝʣʽʨʥʦ-ʛʘʣʘʥʪʝʨʝʡʥʠʭ ʚʠʨʦʙʘʭ ʽ ʚʽʜʥʦʩʷʪʴʩʷ 

ʜʦ ʛʨʫʧʠ ʶʚʝʣʽʨʥʦ-ʚʠʨʦʙʥʠʭ ʢʘʤʝʥʽʚ, ʷʢʽ ʟʘʡʤʘʶʪʴ ʚ ʟʘʛʘʣʴʥʽʡ ʩʠʩʪʝʤʘʪʠʮʽ ʩʘ-

ʤʦʮʚʽʪʽʚ ʧʨʦʤʽʞʥʝ ʧʦʣʦʞʝʥʥʷ ʤʽʞ ʶʚʝʣʽʨʥʠʤʠ (ʜʦʨʦʛʦʮʽʥʥʠʤʠ) ʽ ʚʣʘʩʥʝ ʚʠʨʦ-

ʙʥʠʤʠ ʢʘʤʝʥʷʤʠ. ɭʜʠʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʶʚʝʣʽʨʥʠʭ ʪʘ ʚʠʨʦʙʥʠʭ ʢʘʤʝʥʽʚ ʥʝ ʽʩʥʫʻ, 

ʪʘʢ ʩʘʤʦ ʷʢ ʽ ʥʝ ʽʩʥʫʻ ʻʜʠʥʠʭ ʧʦʛʣʷʜʽʚ ʥʘ ʚʽʜʥʝʩʝʥʥʷ ʪʠʭ ʯʠ ʽʥʰʠʭ ʤʽʥʝʨʘʣʽʚ ʪʘ 

ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʜʦ ʦʢʨʝʤʠʭ ʛʨʫʧ ʽ ʧʦʨʷʜʢʽʚ ʶʚʝʣʽʨʥʠʭ ʪʘ ʚʠʨʦʙʥʠʭ ʢʘʤʝʥʽʚ. ɿʘ-
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ʛʘʣʦʤ ʞʝ ʯʠ ʥʝ ʧʝʨʰʠʤ ʢʨʠʪʝʨʽʻʤ ʜʣʷ ʪʘʢʦʛʦ ʚʽʜʥʝʩʝʥʥʷ, ʥʘ ʱʦ ʟʚʝʨʪʘʣʠ ʫʚʘʛʫ 

ʣʶʜʠ ʱʝ ʚ ʜʘʚʥʠʥʫ, ʻ ʡʦʛʦ ʙʣʠʩʢ, ʢʦʣʽʨ ʪʘ ʨʠʩʫʥʦʢ. ʎʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʘʡʙʽʣʴʰ ʷʩ-

ʢʨʘʚʦ ʧʨʦʷʚʣʷʶʪʴʩʷ ʚ ʧʦʣʽʨʦʚʘʥʦʤʫ ʢʘʤʽʥʥʽ. ʊʦʤʫ ʟʜʘʪʥʽʩʪʴ ʧʨʠʡʤʘʪʠ ʜʟʝʨʢʘ-

ʣʴʥʫ ʧʦʣʽʨʦʚʢʫ ï ʱʝ ʦʜʥʘ ʚʘʞʣʠʚʘ ʦʩʦʙʣʠʚʽʩʪʴ ʚʠʨʦʙʥʦʛʦ ʢʘʤʽʥʥʷ, ʟʫʤʦʚʣʝʥʘ ʚ 

ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʾʭ ʜʨʽʙʥʦʟʝʨʥʠʩʪʦʶ ʯʠ ʧʨʠʭʦʚʘʥʦʢʨʠʩʪʘʣʽʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʜʦʨʦʛʦʮʽʥʥʠʭ ʢʘʤʝʥʽʚ, ʚʦʥʠ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝʧʨʦʟʦʨʽ ʘʙʦ ʧʨʦʩʚʽ-

ʯʫʶʪʴ ʚ ʧʦʨʽʚʥʷʥʦ ʪʦʥʢʠʭ ʩʢʦʣʘʭ. 

ʎʽʥʥʽʩʪʴ ʢʘʤʝʥʽʚ ʢʨʽʤ ʝʩʪʝʪʠʯʥʠʭ ʧʝʨʝʚʘʛ (ʚʧʦʜʦʙʘʥʴ) ʚʠʟʥʘʯʘʻʪʴʩʷ ʬʽʟʠʯ-

ʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ [1]. 

ʇʝʨʝʣʽʢ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʫ ʛʝʦʣʦʛʽʯʥʽʡ ʢʦʣʝʢʮʽʾ ʟʨʘʟʢʽʚ ʧʦʜʘʥʦ ʚ ʾʭ ʩʠʩʪʝʤʘ-

ʪʠʯʥʦʤʫ ʧʦʣʦʞʝʥʥʽ (ʪʘʙʣ. 1). ɺ ʪʘʢʦʤʫ ʚʠʛʣʷʜʽ ʾʭ ʚʠʚʯʝʥʥʷ ʧʽʜ ʯʘʩ ʟʘʥʷʪʴ ʻ ʧʦʩ-

ʣʽʜʦʚʥʠʤ ʽ ʥʝ ʚʠʤʘʛʘʻ ʜʦʜʘʪʢʦʚʦʛʦ ʚʠʪʨʘʯʝʥʥʷ ʯʘʩʫ [2, 3]. ʅʘʡʙʽʣʴʰ ʮʽʢʘʚʠʤʠ 

ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʢʦʰʪʦʚʥʦʛʦ ʽ ʚʠʨʦʙʥʦʛʦ ʢʘʤʽʥʥʷ ʢʦʣʝʢʮʽʾ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʘʤʝ-

ʪʠʩʪ, ʭʘʣʮʝʜʦʥ, ʦʧʘʣ, ʩʝʨʜʦʣʽʢ, ʷʢʽ ʻ ʨʽʟʥʦʚʠʜʘʤʠ ʢʚʘʨʮʫ; ʘʛʘʪ (ʨʽʟʥʦʚʠʜ ʭʘʣʮʝ-

ʜʦʥʫ), ʞʘʜʝʾʪ, ʥʝʬʨʠʪ, ʣʘʟʫʨʠʪ, ʤʘʣʘʭʽʪ, ʤʘʨʤʫʨʦʚʠʡ ʦʥʽʢʩ. 

ɸʤʝʪʠʩʪ. ʎʝʡ ʨʽʟʥʦʚʠʜ ʢʚʘʨʮʫ ʚʠʛʽʜʥʦ ʚʠʨʽʟʥʷʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʥʠʤ 

ʟʘʙʘʨʚʣʝʥʥʷʤ: ʚʽʜ ʥʽʞʥʦ-ʬʽʘʣʢʦʚʦʛʦ ʜʦ ʛʫʩʪʦ-ʧʫʨʧʫʨʦʚʦʛʦ ʽ ʯʦʨʥʦ-ʬʽʦʣʝʪʦʚʦʛʦ. 

ʂʦʣʽʨ ʧʦʚôʷʟʫʶʪʴ ʟ ʜʦʤʽʰʢʘʤʠ ʟʘʣʽʟʘ ʽ ʥʘʪʨʽʶ [4]. ɿʛʽʜʥʦ ʢʣʘʩʠʬʽʢʘʮʽʾ ɭ.ʗ. ʂʠʻ-

ʚʣʝʥʢʦ ʽ ʄ.ʄ. ʉʝʥʢʝʚʠʯʘ, ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʶʚʝʣʽʨʥʠʭ ʢʘʤʝʥʽʚ ɯV ʧʦʨʷʜʢʫ [1]. ʅʘ-

ʟʚʘ ʧʦʭʦʜʠʪʴ ʚʽʜ ʛʨʝʮʴʢʦʛʦ çʥʝʧôʷʥʽʶʯʠʡè, ʱʦ ʧʦʚôʷʟʫʶʪʴ ʟ ʣʝʛʝʥʜʘʤʠ ʧʨʦ ʟʜʘ-

ʪʥʽʩʪʴ ʘʤʝʪʠʩʪʫ ʫʙʝʨʽʛʘʪʠ ʚʽʜ ʧôʷʥʩʪʚʘ. ɺʽʜʦʤʠʡ ʟ ʘʥʪʠʯʥʠʭ ʯʘʩʽʚ, ʜʫʞʝ ʮʽʥʫʚʘ-

ʚʩʷ ʷʢ ʥʘ ʉʭʦʜʽ, ʪʘʢ ʽ ʚ ɭʚʨʦʧʽ. ɺ ɭʚʨʦʧʽ ʪʘ ʈʦʩʽʾ ʢʘʤʽʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʧʝʨʝ-

ʚʘʞʥʦ ʩʣʫʞʠʪʝʣʷʤʠ ʮʝʨʢʚʠ, ʟ ʯʠʤ ʽ ʧʦʚôʷʟʘʥʘ ʡʦʛʦ ʥʘʟʚʘ ɭʧʠʩʢʦʧʩʴʢʠʡ (ʚ ɭʚʨʦ-

ʧʽ) ʪʘ ɸʨʭʽʻʨʝʡʩʴʢʠʡ (ʚ ʈʦʩʽʾ) ʢʘʤʽʥʴ. ɿ ʍVɯɯɯ ʩʪʦʣʽʪʪʷ ʘʤʝʪʠʩʪ ʩʪʘʚ ʰʠʨʦʢʦ ʚʠ-

ʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʫ ʩʚʽʪʩʴʢʠʭ ʧʨʠʢʨʘʩʘʭ.  

ʊʨʘʧʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʦʢʨʝʤʠʭ ʢʨʠʩʪʘʣʽʚ, ʟʨʦʩʪʢʽʚ ʪʘ ʜʨʫʟ. ʈʦʟʤʽʨ ʢʨʠʩʪʘ-

ʣʽʚ ʚʘʨʽʶʻ ʚʽʜ ʢʽʣʴʢʦʭ ʤʽʣʽʤʝʪʨʽʚ ʜʦ ʜʝʩʷʪʢʽʚ ʩʘʥʪʠʤʝʪʨʽʚ. ʇʽʜ ʚʧʣʠʚʦʤ ʩʦʥʷʯ-

ʥʠʭ ʧʨʦʤʝʥʽʚ ʧʦʩʪʫʧʦʚʦ ʚʠʮʚʽʪʘʻ ʽ ʧʝʨʝʭʦʜʽʪʴ ʚ ʛʽʨʩʴʢʠʡ ʢʨʠʰʪʘʣʴ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʨʝʥʪʛʝʥʽʚʩʴʢʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ ʢʦʣʽʨ ʚʽʜʥʦʚʣʶʻʪʴʩʷ. ʅʘʡʙʽʣʴʰ ʚʽʜʦʤʽ ʩʚʦʻʶ ʢʨʘ-

ʩʦʶ ʘʤʝʪʠʩʪʠ ɹʨʘʟʠʣʽʾ, ʋʨʫʛʚʘʶ, ʐʨʽ-ʃʘʥʢʠ [4]. 

ɸʛʘʪ. ʗʚʣʷʻ ʩʦʙʦʶ ʨʽʟʥʦʟʘʙʘʨʚʣʝʥʽ ʟʦʥʘʣʴʥʽ ʫʪʚʦʨʝʥʥʷ ʭʘʣʮʝʜʦʥʫ. ʄʽʢʨʦ-

ʩʢʦʧʽʯʥʦ ʘʛʘʪʠ ï ʮʝ ʢʨʠʧʪʦ(ʤʽʢʨʦ)ʢʨʠʩʪʘʣʽʯʥʽ ʘʛʨʝʛʘʪʠ ʨʽʟʥʠʭ ʤʽʥʝʨʘʣʽʚ ʢʨʝʤʥʝ-

ʟʝʤʫ ʟ ʯʽʪʢʦ ʚʠʨʘʞʝʥʦʶ ʰʘʨʫʚʘʪʽʩʪʶ ʽ ʚʧʦʨʷʜʢʦʚʘʥʦʶ ʩʪʨʫʢʪʫʨʦʶ. ʎʝ ʛʽʜʨʦ-

ʛʝʥʥʽ ʫʪʚʦʨʝʥʥʷ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʝʨʝʚʘʞʥʦ ʟ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʠʭ (ʜʦ ʭʦʣʦʜ-

ʥʠʭ) ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ, ʽ  ̒ʪʠʧʦʚʠʤ ʧʨʦʜʫʢʪʦʤ ʚʠʧʦʚʥʝʥʥʷ ʧʦʨʦʞʥʠʥ. ʅʝʨʽʜʢʦ ʚ 

ʮʝʥʪʨʘʣʴʥʠʭ ʯʘʩʪʠʥʘʭ ʤʠʛʜʘʣʠʥ ʟʙʝʨʽʛʘʻʪʴʩʷ ʨʝʣʽʢʪʦʚʘ ʧʦʨʦʞʥʠʥʘ, ʩʪʽʥʢʠ ʷʢʦʾ 

ʫʪʚʦʨʝʥʽ ʥʘʪʽʯʥʠʤ ʭʘʣʮʝʜʦʥʦʤ, ʢʚʘʨʮʦʚʠʤʠ ʯʠ ʢʚʘʨʮ-ʘʤʝʪʠʩʪʦʚʠʤʠ ʱʽʪʢʘʤʠ.  
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ʅʘʟʚʫ ʧʦʚôʷʟʫʶʪʴ ʟ ʜʘʚʥʴʦʶ ʥʘʟʚʦʶ ʨ. ɼʽʨʠʣʦ (ʉʠʮʠʣʽʷ) ï ɸʭʘʪʝʩ. ɺʠʢʦ-

ʨʠʩʪʘʥʥʷ ʘʛʘʪʽʚ ʧʦʯʘʣʦʩʷ ʱʝ ʢʽʣʴʢʘ ʪʠʩʷʯʦʣʽʪʴ ʪʦʤʫ. ʐʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʜʘʥʠʡ ʤʽʥʝʨʘʣ ʥʘʙʫʚ ʚ ʛʣʽʧʪʠʮʽ. ʆʜʠʥ ʟ ʥʘʡʙʽʣʴʰ ʢʨʫʧʥʠʭ ʚʠʨʦʙʽʚ ʟ ʘʛʘʪʫ ï 

ʤʘʡʞʝ ʧʣʦʩʢʝ ʙʣʶʜʦ ʜʽʘʤʝʪʨʦʤ 75 ʩʤ, ʚʠʨʽʟʘʥʝ ʟ ʮʽʣʦʛʦ ʢʘʤʝʥʶ, ʚʠʛʦʪʦʚʣʝʥʝ ʚ 

ʊʨʽʨʽ ʚ IV ʩʪ. ʜʦ ʥ.ʝ. ʅʘʡʙʽʣʴʰʦʾ ʧʦʧʫʣʷʨʥʽʩʪʴ ʘʛʘʪ ʥʘʙʫʚ ʧʽʜ ʯʘʩ ʭʨʝʩʪʦʚʠʭ ʧʦ-

ʭʦʜʽʚ, ʢʦʣʠ ʙʘʛʘʪʦ ʘʥʪʠʯʥʠʭ ʧʨʠʢʨʘʩ ʙʫʣʠ ʚʠʚʝʟʝʥʽ ʚ ɭʚʨʦʧʫ. ʇʦʤʽʪʥʠʡ ʩʪʨʠʙʦʢ 

ʚʽʜʙʫʚʩʷ ʪʘʢʦʞ ʚ ʩʝʨʝʜʠʥʽ ʍɯʍ ʩʪ. ʚ ʨʝʟʫʣʴʪʘʪʽ ʽʤʧʦʨʪʫ ʢʘʤʝʥʶ ʟ ɹʨʘʟʠʣʽʾ ʪʘ 

ʋʨʫʛʚʘʶ. 

ɺʠʟʥʘʯʘʣʴʥʘ ʜʝʢʦʨʘʪʠʚʥʘ ʦʟʥʘʢʘ ʘʛʘʪʫ ʷʢ ʶʚʝʣʽʨʥʦ-ʚʠʨʦʙʥʦʛʦ ʢʘʤʝʥʶ ï 

ʩʤʫʛʘʩʪʠʡ ʨʠʩʫʥʦʢ, ʟʫʤʦʚʣʝʥʠʡ ʟʦʥʘʣʴʥʦʶ ʙʫʜʦʚʦʶ. ɼʝʢʦʨʘʪʠʚʥʽ ʷʢʦʩʪʽ ʟʘʣʝ-

ʞʘʪʴ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʤʫʛ, ʾʭ ʰʠʨʠʥʠ, ʢʦʣʴʦʨʫ, ʯʽʪʢʦʩʪʽ ʨʠʩʫʥʢʫ, 

ʩʪʝʧʝʥʽ ʢʦʥʪʨʘʩʪʥʦʩʪʽ ʦʢʨʘʩʫ, ʧʨʦʩʚʽʯʫʚʘʥʦʩʪʽ ʢʘʤʝʥʶ, ʘ ʪʘʢʦʞ ʚʽʜ ʥʘʷʚʥʦʩʪʽ 

ʚʢʣʶʯʝʥʴ, ʷʢʽ ʝʬʝʢʪʠʚʥʦ ʜʦʧʦʚʥʶʶʪʴ ʨʠʩʫʥʦʢ [4]. 

ɸʛʘʪʠ ʜʫʞʝ ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘ ʜʝʢʦʨʘʪʠʚʥʠʤ ʤʘʣʶʥʦʢ ʽ ʟʘʙʘʨʚʣʝʥʥʶ. ʉʝʨʝʜ 

ʥʠʭ ʚʠʜʽʣʷʶʪʴ ʪʘʢʽ ʦʩʥʦʚʥʽ ʨʽʟʥʦʚʠʜʠ: ʩʪʨʽʯʢʦʚʠʡ, ʦʥʽʢʩ (ʩʤʫʛʘʩʪʠʡ), ʦʜʥʦʨʽʜ-

ʥʦʟʘʙʘʨʚʣʝʥʠʡ (ʩʝʨʜʦʣʽʢ, ʢʘʨʥʝʦʣ, ʩʘʨʜʝʨ ʪʦʱʦ), ʽʨʠʟʫʶʯʠʡ ʘʙʦ ʨʘʡʜʫʞʥʠʡ, ʤʦ-

ʭʦʚʠʡ ʽ ʩʘʛʝʥʽʪʦʚʠʡ, ʝʥʛʽʜʨʦʩ (ʟ ʢʨʫʧʥʠʤʠ ʚʢʣʶʯʝʥʥʷʤʠ ʨʽʜʠʥʠ), ʧʣʷʤʠʩʪʠʡ 

(ʛʝʣʽʦʪʨʦʧ, ʤʽʨʠʢʽʪ) [1]. 

ɾʘʜʝʾʪ. ɼʫʞʝ ʱʽʣʴʥʠʡ ʪʘ ʚôʷʟʢʠʡ, ʟʚʠʯʘʡʥʦ ʟʝʣʝʥʠʡ ʘʙʦ ʟʝʣʝʥʫʚʘʪʦ-ʩʽʨʠʡ 

ʢʘʤʽʥʴ. ʉʚʦʶ ʥʘʟʚʫ ʚʽʥ ʦʪʨʠʤʘʚ ʚʽʜ ʩʣʦʚʘ çʞʘʜè ï ʩʧʨʦʱʝʥʦʛʦ ʽʩʧʘʥʩʴʢʦʛʦ 

piedro de jade, ʷʢʝ ʦʟʥʘʯʘʻ ʧʦʧʝʨʝʢʦʚʠʡ ʘʙʦ ʥʠʨʢʦʚʠʡ ʢʘʤʽʥʴ, ʯʝʨʝʟ ʧʨʠʧʠʩʫʚʘ-

ʥʫ ʡʦʤʫ ʚ ʍVɯ ʩʪ. ʟʜʘʪʥʦʩʪʽ ʧʦʟʙʘʚʣʷʪʠ ʙʦʣʽ ʚ ʥʠʨʮʽ. ʊʘʢ ʻʚʨʦʧʝʡʮʽ ʥʘʟʠʚʘʣʠ 

ʟʦʚʥʽ ʜʫʞʝ ʧʦʜʽʙʥʽ, ʧʨʦʪʝ, ʷʢ ʧʦʪʽʤ ʚʠʷʚʠʣʦʩʷ, ʨʽʟʥʽ ʤʽʥʝʨʘʣʴʥʽ ʫʪʚʦʨʝʥʥʷ, ʱʦ 

ʥʘʜʭʦʜʠʣʠ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʟ ʂʠʪʘʶ. ʊʽʣʴʢʠ ʚ ʜʨʫʛʽʡ ʧʦʣ. ʍɯʍ ʩʪ. ʬʨʘʥʮʫʟʴʢʦ-

ʤʫ ʤʽʥʝʨʘʣʦʛʫ ɸ. ɼʝʤʫʨʫ ʚʜʘʣʦʩʷ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʪʘʢ ʟʚʘʥʠʡ ʢʠʪʘʡʩʴʢʠʡ ʞʘʜ 

ʤʘʻ ʜʚʽ ʨʽʟʥʦʚʠʜʥʦʩʪʽ, ʦʜʥʘ ʟ ʷʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʽʢʨʦʚʦʣʦʢʥʠʩʪʠʤ ʘʤʬʽʙʦʣʦʤ, 

ʘ ʽʥʰʘ ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʤ ʣʫʞʥʠʤ ʧʽʨʦʢʩʝʥʦʤ. ʇʝʨʰʫ ʚʽʥ ʥʘʟʚʘʚ ʥʝʬʨʠʪʦʤ, ʘ 

ʜʨʫʛʫ ʞʘʜʝʾʪʦʤ.  ɺ ʟʘʨʫʙʽʞʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʜʦ ʮʠʭ ʧʽʨ ʞʘʜʦʤ ʥʝʨʽʜʢʦ ʽʤʝʥʫʶʪʴ 

ʷʢ ʥʝʬʨʠʪ, ʪʘʢ ʽ ʞʘʜʝʾʪ, ʡ ʥʘʚʽʪʴ ʩʭʦʞʽ ʥʘ ʥʠʭ ʪʦʥʢʦʟʝʨʥʠʩʪʽ ʘʛʨʝʛʘʪʠ ʛʽʜʨʦʛʨʦ-

ʩʫʣʷʨʫ (ʪʨʘʥʩʚʘʘʣʴʩʴʢʠʡ ʞʘʜ), ʚʝʟʫʚʽʘʥʫ (ʢʘʣʽʬʦʨʥʽʡʩʴʢʠʡ ʞʘʜ), ʩʝʨʧʝʥʪʠʥʫ 

(ʩʝʨʧʝʥʪʠʥʦʚʠʡ ʞʘʜ) ʪʦʱʦ. 

ɾʘʜʝʾʪʦʚʘ ʧʦʨʦʜʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʣʶʜʠʥʦʶ ʱʝ ʚ ʢʘʤôʷʥʦʤʫ ʚʽʮʽ, ʧʦʨʷʜ 

ʟ ʥʝʬʨʠʪʦʤ ʽ ʢʨʝʤʝʥʷʤʠ, ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʢʨʝʙʢʽʚ, ʜʦʣʦʪ ʪʘ ʽʥʰʠʭ ʽʥʩʪʨʫʤʝʥ-

ʪʽʚ. ɺ ʤʽʨʫ ʨʦʟʚʠʪʢʫ ʮʠʚʽʣʽʟʘʮʽʾ, ʚʦʥʘ ʧʦʯʠʥʘʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʫ ʚʠʨʦʙʘʭ ʨʝ-

ʣʽʛʽʡʥʦʛʦ ʡ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ɾʘʜʝʾʪ, ʚʽʜʦʤʠʡ ʧʽʜ ʥʘʟʚʦʶ ʯʘʣʯʽʭʫʽʪ-

ʣʘ ʫ ʘʮʪʝʢʩʴʢʠʭ ʧʣʝʤʝʥ ʄʝʢʩʠʢʠ, ʧʽʜ ʯʘʩ ʟʘʚʦʶʚʘʥʥʷ ʾʾ ʽʩʧʘʥʮʷʤʠ ʮʽʥʫʚʘʚʩʷ 

ʜʦʨʦʞʯʝ ʟʘ ʟʦʣʦʪʦ. ʎʝ ʙʫʚ ʢʫʣʴʪʦʚʠʡ ʜʦʨʦʛʦʮʽʥʥʠʡ ʢʘʤʽʥʴ ʘʮʪʝʢʩʴʢʦʾ ʟʥʘʪʽ, ʧʦ-

ʜʽʙʥʦ ʥʝʬʨʠʪʫ ʚ ʂʠʪʘʾ. ɺʠʨʦʙʠ ʟ ʞʘʜʝʾʪʫ ʙʫʜʠ ʥʝʟʤʽʥʥʠʭ ʘʪʨʠʙʫʪʦʤ ʚ ʨʠʪʫʘʣʘʭ, 

ʧʦʚôʷʟʘʥʠʭ ʟ ʢʫʣʴʪʦʤ ʉʦʥʮʷ, ʽ ʩʣʫʛʫʚʘʣʠ ʚ ʷʢʦʩʪʽ ʟʘʩʦʙʽʚ, ʷʢʽ ʟʮʽʣʷʣʠ ʚʽʜ ʩʤʝʨ-
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ʪʝʣʴʥʠʭ ʭʚʦʨʦʙ. ɿʘʚʜʷʢʠ ʢʨʘʩʠʚʦʤʫ ʟʘʙʘʨʚʣʝʥʥʶ, ʚʝʣʠʢʽʡ ʪʚʝʨʜʦʩʪʽ, ʟʜʘʪʥʦʩʪʽ 

ʧʨʠʡʤʘʪʠ ʜʟʝʨʢʘʣʴʥʫ ʧʦʣʽʨʦʚʢʫ, ʞʘʜʝʾʪ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʩʫʯʘʩʥʦʤʫ 

ʶʚʝʣʽʨʥʦʤʫ ʽ ʢʘʤôʷʥʦʨʽʟʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ. 

ʉʪʨʫʢʪʫʨʘ ʞʘʜʝʾʪʽʚ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ ʜʫʞʝ ʪʦʥʢʦ- ʜʦ ʩʝʨʝʜʥʴʦ- ʽ ʢʨʫʧʥʦʟʝʨ-

ʥʠʩʪʦʾ. ɺ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ, ʟʝʨʥʠʩʪʘ ʩʪʨʫʢʪʫʨʘ ʚʠʜʥʘ ʥʝʦʟʙʨʦʻʥʠʤ ʦʢʦʤ ʯʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʣʫʧʠ, ʱʦ ʚʽʜʨʽʟʥʷʻ ʾʭ ʚʽʜ ʩʭʦʞʠʭ ʟʦʚʥʽ ʥʝʬʨʠʪʽʚ, ʢʦʪʨʽ ʚʦʣʦʜʽʶʪʴ 

ʥʘʜʟʚʠʯʘʡʥʦ ʪʦʥʢʦʶ ʩʧʣʫʪʘʥʦ-ʚʦʣʦʢʥʠʩʪʦʶ ʩʪʨʫʢʪʫʨʦʶ, ʚ ʷʢʽʡ ʚʦʣʦʢʥʘ ʘʤʬʽ-

ʙʦʣʫ ʥʝʚʠʜʠʤʽ ʥʘʚʽʪʴ ʧʨʠ 50-ʢʨʘʪʥʦʤʫ ʟʙʽʣʴʰʝʥʥʽ. ʇʨʠ ʪʘʢʦʤʫ ʟʙʽʣʴʰʝʥʥʽ ʥʘ-

ʚʽʪʴ ʚ ʩʤʘʨʘʛʜʦʚʦ-ʟʝʣʝʥʦʤʫ ʶʚʝʣʽʨʥʦʤʫ ʞʘʜʝʾʪʠʪʽ, ʱʦ ʻ ʥʘʡʙʽʣʴʰ ʪʦʥʢʦʢʨʠʩʪʘ-

ʣʽʯʥʠʤ, ʯʽʪʢʦ ʚʠʜʥʘ ʤʦʟʘʾʢʘ ʟʨʦʩʣʠʭ ʟʝʨʝʥ [1].  

ʅʝʬʨʠʪ. ʉʣʦʚʦ ʥʝʬʨʠʪ ʧʦʭʦʜʠʪʴ ʚʽʜ ʛʨʝʮʴʢʦʛʦ çʥʝʬʨʦʩè, ʱʦ ʦʟʥʘʯʘʻ ʥʠʨ-

ʢʘ. ʅʘʟʚʘ ʟôʷʚʠʣʘʩʷ ʚ XVI ʩʪ. ʡ ʧʦʚôʷʟʘʥʘ ʟ ʧʦʚʽʨôʷʤ, ʱʦ ʮʝʡ ʤʽʥʝʨʘʣ ʟʜʘʪʥʠʡ 

ʧʦʣʝʛʰʫʚʘʪʠ ʥʠʨʢʦʚʽ ʙʦʣʽ. 

ʅʝʬʨʠʪ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʣʶʜʠʥʦʶ ʟ ʢʘʤôʷʥʦʛʦ ʚʽʢʫ. ɺ ʙʘʛʘʪʴʦʭ ʨʘʡʦʥʘʭ 

ɭʚʨʦʧʠ, ɸʟʽʾ, ɸʤʝʨʠʢʠ, ɸʚʩʪʨʘʣʽʾ ʧʨʠ ʘʨʭʝʦʣʦʛʽʯʥʠʭ ʨʦʟʢʦʧʢʘʭ ʟʥʘʡʜʝʥʽ ʥʘʡʜʘ-

ʚʥʽʰʽ ʧʨʠʤʽʪʠʚʥʽ ʥʝʬʨʠʪʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʟʙʨʦʷ, ʧʨʠʢʨʘʩʠ ʽ ʧʨʝʜʤʝʪʠ ʢʫʣʴʪʫ. 

ɺʞʝ ʫ ɯɯ ʪʠʩ. ʜʦ ʥ.ʝ. ʨʽʚʝʥʴ ʦʙʨʦʙʢʠ ʥʝʬʨʠʪʫ ʙʫʚ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʡ. 

ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʟʘʡʤʘʻ ʥʝʬʨʠʪ ʚ ʽʩʪʦʨʽʾ ʢʫʣʴʪʫʨʠ ʂʠʪʘʶ. ɿ ʥʝʬʨʠ-

ʪʫ ʚʠʨʽʟʘʣʠʩʷ ʟʥʘʢʠ ʚʽʜʤʽʥʥʦʩʪʽ ʚʝʣʴʤʦʞ, ʚʠʩʦʢʦʭʫʜʦʞʥʽ ʧʨʝʜʤʝʪʠ ʧʦʙʫʪʦʚʦʛʦ 

ʡ ʨʝʣʽʛʽʡʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʨʽʟʥʽ ʧʨʠʢʨʘʩʠ. ʅʝʬʨʠʪ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʪʘʢʦʞ ʚ 

ʷʢʦʩʪʽ ʪʘʣʽʩʤʘʥʫ ï ʦʙʝʨʝʛʫ ʚʽʜ ʦʪʨʫʻʥʥʷ, ʭʚʦʨʦʙ, ʫʜʘʨʫ ʙʣʠʩʢʘʚʢʠ. ɺ ʂʠʪʘʾ ʦʩʦ-

ʙʣʠʚʦ ʮʽʥʫʚʘʚʩʷ ʙʽʣʠʡ ʥʝʬʨʠʪ, ʢʦʪʨʠʡ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʟʝʣʝʥʦʛʦ ʚʦʣʦʜʽʻ ʟʜʘʪʥʽʩ-

ʪʶ ʟʚʫʯʘʪʠ ʚ ʪʦʥʢʠʭ ʧʣʘʩʪʠʥʢʘʭ. ʇʦʢʨʠʪʽ ʚʠʰʫʢʘʥʦʶ ʨʽʟʴʙʦʶ ʧʣʘʩʪʠʥʢʠ ʥʝʬ-

ʨʠʪʫ, ʧʽʜʚʽʰʝʥʽ ʜʦ ʧʦʷʩʫ ʯʠ ʛʦʣʦʚʥʦʛʦ ʫʙʦʨʫ, ʚʠʜʘʚʘʣʠ ʧʽʜ ʯʘʩ ʭʦʜʴʙʠ ʤʝʣʦʜʽʡ-

ʥʠʡ ʜʟʚʽʥ, ʷʢʠʡ, ʟʘ ʧʦʚʽʨôʷʤʠ, ʚʽʜʣʷʢʫʚʘʚ ʟʣʠʭ ʜʫʭʽʚ. 

ɺ XVII- XVIII ʩʪ. ʢʠʪʘʡʩʴʢʝ ʤʠʩʪʝʮʪʚʦ ʨʽʟʴʙʣʝʥʥʷ ʧʦ ʢʘʤʝʥʶ ʜʦʩʷʛʣʦ ʥʘʡ-

ʚʠʱʦʛʦ ʨʦʟʢʚʽʪʫ, ʧʨʠʜʚʦʨʥʽ ʤʘʡʩʪʝʨʥʽ ʂʠʪʘʶ ʚʠʛʦʪʦʚʣʷʣʠ ʨʽʟʥʽ ʥʝʬʨʠʪʦʚʽ ʯʘʰʽ, 

ʢʫʙʢʠ, ʚʘʟʠ, ʬʣʘʢʦʥʠ ʪʘ ʽʥʰʽ ʥʘʩʪʽʣʴʥʽ ʧʨʠʢʨʘʩʠ, ʱʦ ʚʨʘʞʘʣʠ ʜʦʩʢʦʥʘʣʽʩʪʶ ʚʠ-

ʢʦʥʘʥʥʷ ʽ ʥʘʜʟʚʠʯʘʡʥʦʶ ʢʨʘʩʦʶ ʪʘ ʪʝʥʜʽʪʥʽʩʪʶ ʨʝʣʴʻʬʥʠʭ ʬʽʛʫʨ. ʇʦʜʽʙʥʽ ʰʝʜʝ-

ʚʨʠ ʮʽʥʫʚʘʣʠʩʷ ʜʫʞʝ ʜʦʨʦʛʦ. ɺ ʢʽʥʮʽ XVIII ʩʪ., ʥʘʧʨʠʢʣʘʜ, ʟʘ ʥʝʬʨʠʪʦʚʠʡ ʢʫʙʦʢ 

ʧʣʘʪʠʣʠ ʜʦ 70 ʪʠʩ. ʬʨʘʥʢʽʚ. 

ʅʝʬʨʠʪ ï ʮʝ ʱʽʣʴʥʠʡ ʜʨʽʙʥʦʢʨʠʩʪʘʣʽʯʥʠʡ ʨʽʟʥʦʚʠʜ ʘʤʬʽʙʦʣʽʪʫ ʪʨʝʤʦʣʽʪ-

ʘʢʪʠʥʦʣʽʪʦʚʦʛʦ ʽʟʦʤʦʨʬʥʦʛʦ ʨʷʜʫ, ʱʦ ʚʦʣʦʜʽʻ ʩʧʣʫʪʘʥʦ-ʚʦʣʦʢʥʠʩʪʦʶ ʤʽʢʨʦ-

ʩʪʨʫʢʪʫʨʦʶ. ɺ ʷʢʦʩʪʽ ʜʦʤʽʰʦʢ ʫ ʥʝʬʨʠʪʽ ʚʽʜʤʽʯʘʶʪʴʩʷ ʭʨʦʤ, ʥʽʢʝʣʴ, ʢʦʙʘʣʴʪ, 

ʪʠʪʘʥ, ʚʘʥʘʜʽʡ ʪʘ ʽʥʰʽ ʝʣʝʤʝʥʪʠ. 

ʅʝʬʨʠʪ ʢʨʠʩʪʘʣʽʟʫʻʪʴʩʷ ʚ ʤʦʥʦʢʣʽʥʥʽʡ ʩʠʥʛʦʥʽʾ; ʪʨʘʧʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ 

ʱʽʣʴʥʠʭ ʪʦʥʢʦ ʢʨʠʩʪʘʣʽʯʥʠʭ ʜʦ ʢʨʠʧʪʦʢʨʠʩʪʘʣʽʯʥʠʭ ʤʘʩ, ʱʦ ʚʦʣʦʜʽʶʪʴ ʚʠʥʪ̫-

ʢʦʚʦ ʚʠʩʦʢʦʶ ʚôʷʟʢʽʩʪʶ ʽ ʤʽʮʥʽʩʪʶ. ʎʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʙʫʤʦʚʣʝʥʽ ʪʦʥʢʦʶ ʩʧʣʫʪʘ-

ʥʦ-ʚʦʣʦʢʥʠʩʪʦʶ ʤʽʢʨʦʩʪʨʫʢʪʫʨʦʶ ʤʽʥʝʨʘʣʫ. ɺʽʜʦʤʦ, ʱʦ ʢʫʙʠʢ ʥʝʬʨʠʪʫ ʨʫʡʥʫ-
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ʻʪʴʩʷ ʪʽʣʴʢʠ ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʽ ʥʝ ʤʝʥʰʝ 7 ʪ ʩ/ʩʤ
2
. ʏʝʨʝʟ ʚʝʣʠʢʫ ʚôʷʟʢʽʩʪʴ ʤʽʥʝ-

ʨʘʣʫ ʚʽʜ ʛʣʠʙʠ ʤʦʥʦʣʽʪʥʦʛʦ ʥʝʬʨʠʪʫ ʟʚʠʯʘʡʥʦ ʥʝ ʫʜʘʻʪʴʩʷ ʚʽʜʢʦʣʦʪʠ ʤʦʣʦʪʢʦʤ 

ʥʘʚʽʪʴ ʥʝʚʝʣʠʢʠʡ ʟʨʘʟʦʢ. 

ʂʦʣʽʨ ʯʠʩʪʦʛʦ ʥʝʬʨʠʪʫ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʥʝ ʙʽʣʴʰʝ 1% ʜʚʦʚʘʣʝʥʪʥʦʛʦ ʟʘʣʽʟʘ, 

ʙʽʣʠʡ. ɿʚʠʯʘʡʥʠʡ ʦʢʨʘʩ ʥʝʬʨʠʪʫ ʟʝʣʝʥʠʡ ʟʽ ʟʥʘʯʥʦʶ ʚʘʨʽʘʮʽʻʶ ʟʝʣʝʥʠʭ ʚʽʜʪʽʥ-

ʢʽʚ. ɺ ʤʽʨʫ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʟʘʢʠʩʫ ʟʘʣʽʟʘ ʚ ʥʝʬʨʠʪʽ ʧʦʩʠʣʶʻʪʴʩʷ ʛʫʩʪʦʪʘ ʡʦʛʦ 

ʟʝʣʝʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʟʙʽʣʴʰʫʻʪʴʩʷ ʛʫʩʪʠʥʘ ʤʽʥʝʨʘʣʫ. ɼʣʷ ʥʝʬʨʠʪʫ ʥʝ 

ʭʘʨʘʢʪʝʨʥʽ ʯʠʩʪʽ, ʷʩʢʨʘʚʽ ʪʦʥʠ, ʚʣʘʩʪʠʚʽ ʞʘʜʝʾʪʫ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʚʭʦʜʞʝʥʥʷʤ 

ʭʨʦʤʫ ʚ ʢʨʠʩʪʘʣʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʤʽʥʝʨʘʣʫ.  

ʇʨʘʢʪʠʯʥʠʡ ʽʥʪʝʨʝʩ ʩʪʘʥʦʚʣʷʪʴ ʚʘʣʫʥʥʽ ʨʦʟʩʠʧʠ ʥʝʬʨʠʪʫ ʽ ʢʦʨʽʥʥʽ ʨʦʜʦ-

ʚʠʱʘ ʚ ʩʝʨʧʝʥʪʠʥʽʪʘʭ. ʅʘʡʙʽʣʴʰ ʢʨʫʧʥʽ ʨʦʜʦʚʠʱʘ ʩʢʦʥʮʝʥʪʨʦʚʘʥʽ ʚ ʈʦʩʽʾ, 

ʉʐɸ, ʅʦʚʽʡ ɿʝʣʘʥʜʽʾ [1]. 

ʃʘʟʫʨʠʪ ï ʫʣʶʙʣʝʥʠʡ ʢʘʤʽʥʴ ʉʭʦʜʫ ï ʦʪʨʠʤʘʚ ʩʚʦʶ ʥʘʟʚʫ ʟʘ ʷʩʢʨʘʚʦ-

ʩʠʥʽʡ ʦʢʨʘʩ. ɺʽʥ ʚʽʜʦʤʠʡ ʪʘʢʦʞ ʷʢ ʣʘʟʫʨʦʚʠʡ ʢʘʤʽʥʴ ʘʙʦ ʣʷʧʽʩ-ʣʘʟʫʨ, ʧʨʦʪʝ ʮʽ 

ʪʝʨʤʽʥʠ ʟʚʠʯʘʡʥʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʘʛʨʝʛʘʪʫ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʟʝʨʝʥ 

ʣʘʟʫʨʠʪʫ ʽ ʩʫʧʫʪʥʽʭ ʡʦʤʫ ʤʽʥʝʨʘʣʽʚ. 

ʗʢ ʚʠʨʦʙʥʝ ʢʘʤʽʥʥʷ ʣʘʟʫʨʠʪ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʱʝ ʟʘ ʢʽʣʴʢʘ ʪʠʩʷʯʦʣʽʪʴ ʜʦ 

ʥʘʰʦʾ ʝʨʠ ʚ ʜʘʚʥʽʭ ʮʠʚʽʣʽʟʘʮʽʷʭ ʄʝʩʦʧʦʪʘʤʽʾ, ɯʨʘʥʫ, ɯʥʜʽʾ. ɺ ɼʘʚʥʴʦʤʫ ɭʛʠʧʪʽ 

ʚʽʥ ʮʽʥʫʚʘʚʩʷ ʥʘʨʽʚʥʽ ʽʟ ʟʦʣʦʪʦʤ, ʚʚʘʞʘʶʯʠʩʴ ʩʚʷʱʝʥʥʠʤ ʢʘʤʝʥʝʤ ʞʝʨʮʽʚ ʽ ʬʘ-

ʨʘʦʥʽʚ. ɼʨʝʚʥʽ ʛʨʝʢʠ ʥʘʟʠʚʘʣʠ ʡʦʛʦ ʢʽʘʥʦʩ (ʟʘʨʘʟ ʪʘʢ ʥʘʟʠʚʘʶʪʴ ʩʠʥʽʡ ʤʽʥʝʨʘʣ 

ʢʽʘʥʽʪ), ʘ ʇʣʽʥʽʡ, ʩʣʽʜʦʤ ʟʘ ʊʝʦʬʨʘʩʪʦʤ ï ʩʘʧʬʝʡʨʦʩʦʤ (ʩʘʧʬʽʨʦʤ). ɿ ʣʘʟʫʨʠʪʫ 

ʚʠʨʽʟʘʣʠ ʘʤʫʣʝʪʠ, ʬʽʛʫʨʢʠ ʙʦʛʽʚ ʽ ʪʚʘʨʠʥ, ʨʦʟʪʠʨʘʣʠ ʟ ʚʦʩʢʦʤ ʽ ʤʘʩʣʦʤ ʡ ʦʪʨʠ-

ʤʫʚʘʣʠ ʯʫʜʦʚʫ ʷʩʢʨʘʚʦ-ʩʠʥʶ ʬʘʨʙʫ. ʃʘʟʫʨʠʪ ʟʜʘʚʥʘ ʧʦʧʫʣʷʨʥʠʡ ʚ ʂʠʪʘʾ ʽ ʥʘ 

ɸʨʘʙʩʴʢʦʤʫ ʉʭʦʜʽ, ʜʝ ʦʩʦʙʣʠʚʦ ʣʶʙʠʣʠ ʪʝʤʥʦ-ʩʠʥʽ ʢʘʤʝʥʽ ʟ ʚʢʨʘʧʣʝʥʥʷʤ ʟʦʣʦ-

ʪʠʩʪʦʛʦ ʧʽʨʠʪʫ, ʱʦ ʥʘʛʘʜʫʚʘʣʦ ʟʽʨʢʦʚʝ ʥʝʙʦ. ɺʩʝ ʮʝ ʙʝʟ ʩʫʤʥʽʚʫ ʙʫʚ ʣʘʟʫʨʠʪ ʟ 

ʘʬʛʘʥʩʴʢʦʛʦ ɹʘʜʘʭʰʘʥʫ, ʢʦʪʨʠʡ ʥʘʜʭʦʜʠʚ ʜʦ ʄʘʣʦ ʾɸʟʽʾ ʽ ɭʚʨʦʧʠ ʚ ʦʩʥʦʚʥʦʤʫ 

ʯʝʨʝʟ ɯʨʘʥ ʽ ɹʫʭʘʨʫ, ʘ ʚ ʂʠʪʘʡ ī ʟ̔ ɿʘʭʦʜʫ, ʨʘʟʦʤ ʟ ʥʝʬʨʠʪʦʤ, ʯʝʨʝʟ ʂʘʰʛʘʨ ʽ ʗʨ-

ʢʝʥʜ. ɺ ɿʘʭʽʜʥʽʡ ɭʚʨʦʧʽ ʪʘ ʈʦʩʽʾ ʣʘʟʫʨʠʪ ʙʫʚ ʜʫʞʝ ʨʽʜʢʽʩʥʠʤ ʜʦ ʍɯʍ ʩʪ., ʢʦʣʠ 

ʟʨʦʩʣʠ ʡʦʛʦ ʧʦʩʪʘʚʢʠ ʟ ɹʫʭʘʨʠ ʽ ʙʫʣʠ ʚʽʜʢʨʠʪʽ ʥʦʚʽ ʨʦʜʦʚʠʱʘ ʚ ʇʨʠʙʘʡʢʘʣʣʽ.  

ɿʘʚʜʷʢʠ ʢʨʘʩʠʚʦʤʫ ʟʘʙʘʨʚʣʝʥʥʶ ʽ ʟʜʘʪʥʦʩʪʽ ʜʦʙʨʝ ʧʨʠʡʤʘʪʠ ʧʦʣʽʨʦʚʢʫ, ʣʘ-

ʟʫʨʠʪ ʜʦ ʮʠʭ ʧʽʨ ʟʙʝʨʽʛʘʻ ʨʝʧʫʪʘʮʽʶ ʧʝʨʰʦʢʣʘʩʥʦʛʦ ʚʠʨʦʙʥʦʛʦ ʢʘʤʝʥʷ. ɺʽʥ ʚʠ-

ʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʰʢʘʪʫʣʦʢ, ʯʘʰ, ʧʠʩʴʤʦʚʠʭ ʧʨʠʣʘʜʽʚ, ʩʪʘʪʫʝ-

ʪʦʢ ʪʘ ʽʥʰʠʭ ʧʦʜʽʙʥʠʭ ʨʝʯʝʡ, ʽʥʦʜʽ ʚ ʧʦʻʜʥʘʥʥʷ ʟ ʟʦʣʦʪʦʤ ʯʠ ʙʨʦʥʟʦʶ.  

ɺ ɸʬʛʘʥʽʩʪʘʥʽ, ʷʢʠʡ ʻ ʧʦʩʪʘʯʘʣʴʥʠʢʦʤ ʥʘʡʢʨʘʱʦʛʦ ʚ ʩʚʽʪʽ ʣʘʟʫʨʠʪʫ, ʥʘʡʙʽ-

ʣʴʰʝ ʮʽʥʷʪʴʩʷ ʽʥʜʠʛʦʚʦ-ʩʠʥʽ ʛʫʩʪʦʟʘʙʘʨʚʣʝʥʽ ʢʘʤʝʥʽ, ʷʢʽ ʦʪʨʠʤʘʣʠ ʥʘʟʚʫ çʥʽʽʣʽè, 

ʤʝʥʰʝ ī ʥʝʙʝʩʥʦ-ʩʠʥʽ ʽ ʙʣʘʢʠʪʥʽ çʘʩʤʘʥʽè ʽ ʱʝ ʤʝʥʰʝ ʟʝʣʝʥʫʚʘʪʦ-ʩʠʥʽ ï çʩʫʬ-

ʩʽè. ɺʢʣʶʯʝʥʥʷ ʟʦʣʦʪʠʩʪʦʛʦ ʽ ʷʩʢʨʘʚʦ-ʙʨʦʥʟʦʚʦʛʦ ʧʽʨʠʪʫ ʧʦʢʨʘʱʫʻ ʟʦʚʥʽʰʥʽʡ 

ʚʠʜ ʢʘʤʝʥʶ. 
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ʅʘʡʙʽʣʴʰʝ ʨʦʜʦʚʠʱʝ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʣʘʟʫʨʠʪʫ ʉʘʨʠ-ʉʘʥʛ, ʚʽʜʦʤʝ ʱʝ ʟʘ 5-6 

ʪʠʩ. ʨ. ʜʦ ʥ.ʝ., ʨʦʟʪʘʰʦʚʘʥʝ ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ ɸʬʛʘʥʽʩʪʘʥʫ ʚ ʧʨʦʚʽʥʮʽʾ ɹʘʜʘʭ-

ʰʘʥ ʫ ʚʝʨʭʽʚôʾ ʨ. ʂʦʢʯʽ, ʩʝʨʝʜ ʚʘʞʢʦʜʦʩʪʫʧʥʠʭ ʛʽʨ ʉʭʽʜʥʦʛʦ ɻʽʥʜʫʢʫʰʫ. ʏʠʣʽʡ-

ʩʴʢʽ ʨʦʜʦʚʠʱʘ ʚʠʨʦʙʥʦʛʦ ʣʘʟʫʨʠʪʫ ʚʽʜʦʤʽ ʟ ʜʘʚʥʽʭ ʯʘʩʽʚ ʫ ʚʠʩʦʢʦʛʽʨʥʦʤʫ ʨʘʡʦʥʽ 

ʯʠʣʽʡʩʴʢʠʭ ɸʥʜ [1]. 

ʄʘʣʘʭʽʪ. ʉʝʨʝʜ ʢʨʘʱʠʭ ʶʚʝʣʽʨʥʦ-ʚʠʨʦʙʥʠʭ ʢʘʤʝʥʽʚ ʯʽʣʴʥʝ ʤʽʩʮʝ ʥʘʣʝʞʠʪʴ 

ʤʘʣʘʭʽʪʫ, ʪʦʥʢʦʟʝʨʥʠʩʪʽ ʘʛʨʝʛʘʪʠ ʢʦʪʨʦʛʦ ʚʦʣʦʜʽʶʪʴ ʛʫʩʪʦ-ʟʝʣʝʥʠʤ ʢʦʣʴʦʨʦʤ ʟ 

ʘʪʣʘʩʥʠʤ ʚʽʜʣʠʚʦʤ ʽ ʩʤʫʛʘʩʪʠʤ ʨʠʩʫʥʢʦʤ. ʄʘʣʘʭʽʪ ʚʠʩʦʢʦ ʮʽʥʫʚʘʚʩʷ ʱʝ ʫ ʜʘʚʥʽ 

ʯʘʩʠ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʚ ʶʚʝʣʽʨʥʽʡ ʩʧʨʘʚʽ, ʘ ʪʘʢʦʞ ʜʣʷ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʩʧʦʨʫʜ 

(ʥʘʧʨʠʢʣʘʜ, ʭʨʘʤ ɼʽʘʥʠ ʚ ɽʬʝʩʽ). ʐʠʨʦʢʫ ʧʦʧʫʣʷʨʥʽʩʪʴ ʮʝʡ ʢʘʤʽʥʴ ʦʪʨʠʤʘʚ ʫ 

XVIII -XIX ʩʪ. ʧʽʩʣʷ ʚʽʜʢʨʠʪʪʷ ʫʨʘʣʴʩʴʢʠʭ ʨʦʜʦʚʠʱ. 

ɺ ʧʝʨʰʽʡ ʧʦʣʦʚʥʽ XIX ʩʪ. ʥʘ ʋʨʘʣʽ ʱʦʨʽʯʥʦ ʜʦʙʫʚʘʣʠ ʙʽʣʷ 15 ʪ ʢʘʤʝʥʶ ʽ 

ɭʢʘʪʝʨʠʥʙʫʨʟʴʢʘ ʛʨʘʥʠʣʴʥʘ ʬʘʙʨʠʢʘ ʧʨʦʩʣʘʚʠʣʘʩʷ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʤʘʣʘʭʽʪʦ-

ʚʠʤʠ ʚʠʨʦʙʘʤʠ, ʟʦʢʨʝʤʘ ʤʘʣʘʭʽʪʦʚʠʤ ʛʘʨʥʽʪʫʨʦʤ ʟ ʩʪʦʣʫ, ʢʘʥʜʝʣʷʙʨʽʚ ʽ ʚʘʟʠ, 

ʧʦʜʘʨʦʚʘʥʠʭ ʅʘʧʦʣʝʦʥʫ ʆʣʝʢʩʘʥʜʨʦʤ ɯ, ʯʘʰʝʶ ʨʦʟʤʽʨʦʤ 2Ĭ1,43 ʤ ʽ ʚʘʟʦʶ ʚʠ-

ʩʦʪʦʶ 2,5 ʤ, ʚʠʩʪʘʚʣʝʥʠʤʠ ɼʝʤʠʜʦʚʠʤ ʥʘ ʇʘʨʠʟʴʢʽʡ ʚʠʩʪʘʚʮʽ 1878 ʨ, ʘ ʪʘʢʦʞ 

ʦʙʣʠʮʴʦʚʘʥʽ ʤʘʣʘʭʽʪʦʤ ʢʽʤʥʘʪʠ ɿʠʤʦʚʦʛʦ ʡ ɸʥʽʯʢʦʚʦʛʦ ʧʘʣʘʮʽʚ. 

ʄʽʥʝʨʘʣ ʦʪʨʠʤʘʚ ʩʚʦʶ ʥʘʟʚʫ ʚʽʜ ʛʨʝʮʴʢʦʛʦ çʤʘʣʘʭʝè ï ʷʩʢʨʘʚʦ-ʟʝʣʝʥʦʾ ʨʦ-

ʩʣʠʥʠ, ʷʢʫ ʚ ʥʘʩ ʥʘʟʠʚʘʶʪʴ ʤʘʣʴʚʦʶ. ɼʦʙʨʝ ʦʛʨʘʥʦʚʘʥʽ ʢʨʠʩʪʘʣʠ ʜʫʞʝ ʨʽʜʢʽʩʥʽ; 

ʭʘʨʘʢʪʝʨʥʽ ʟʝʤʣʠʩʪʽ ʤʘʩʠ ʡ ʥʠʨʢʦʚʠʜʥʽ ʘʙʦ ʩʪʘʣʘʢʪʠʪʦʚʽ ʥʘʪʽʯʥʽ ʘʛʨʝʛʘʪʠ ʢʦʥ-

ʮʝʥʪʨʠʯʥʦ-ʟʦʥʘʣʴʥʦʛʦ ʡ ʨʘʜʽʘʣʴʥʦ-ʧʨʦʤʝʥʝʚʦʾ ʙʫʜʦʚʠ. ʂʦʣʽʨ ʟʝʣʝʥʠʡ ʚʽʜ ʷʩʢ-

ʨʘʚʦʛʦ ʩʤʘʨʘʛʜʦʚʦʛʦ ʜʦ ʪʝʤʥʦʛʦ, ʤʘʡʞʝ ʯʦʨʥʦʛʦ. ɻʫʩʪʦʪʘ ʦʢʨʘʩʫ ʤʘʣʘʭʽʪʫ ʟʘʣʝ-

ʞʠʪʴ ʚʽʜ ʨʦʟʤʽʨʽʚ ʡʦʛʦ ʚʦʣʦʢʦʥ ʚ ʧʦʧʝʨʝʯʥʠʢʫ: ʯʠʤ ʪʦʥʰʽ ʚʦʣʦʢʥʘ, ʪʠʤ ʩʚʽʪʣ̔-

ʰʠʡ ʢʘʤʽʥʴ. ɺ ʩʦʣʷʥʽʡ ʢʠʩʣʦʪʽ ʧʦʨʦʰʦʢ ʤʘʣʘʭʽʪʫ ʨʦʟʯʠʥʷʻʪʴʩʷ ʟ ʰʠʧʽʥʥʷʤ, ʱʦ 

ʚʠʨʽʟʥʷʻ ʡʦʛʦ ʚʽʜ ʽʥʰʠʭ ʟʝʣʝʥʠʭ ʤʽʥʝʨʘʣʽʚ ʤʽʜʽ. 

ʄʘʣʘʭʽʪ ʚʥʘʩʣʽʜʦʢ ʥʝʚʝʣʠʢʦʾ ʪʚʝʨʜʦʩʪʽ ʣʝʛʢʦ ʦʙʨʦʙʣʶʻʪʴʩʷ, ʜʦʙʨʝ ʩʧʨʠʡ-

ʤʘʻ ʧʦʣʽʨʦʚʢʫ. ɺʽʥ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʜʨʽʙʥʠʭ ʶʚʝʣʽʨʥʠʭ ʚʠʨʦʙʘʭ, ʘ ʚ ʧʝ-

ʨʽʦʜʠ ʚʝʣʠʢʦʛʦ ʜʦʙʫʪʢʫ ʽ ʫ ʚʝʣʠʢʠʭ ʢʘʤʝʥʝʨʽʟʘʣʴʥʠʭ ʚʠʨʦʙʘʭ ï ʰʢʘʪʫʣʢʘʭ, ʧʠ-

ʩʴʤʦʚʠʭ ʧʨʠʣʘʜʘʭ, ʚʘʟʘʭ, ʦʟʜʦʙʣʶʚʘʥʥʽ ʩʪʦʣʽʚ, ʢʘʤʽʥʽʚ, ʢʦʣʦʥ. ʂʨʫʧʥʽ ʨʝʯʽ ʚʠ-

ʛʦʪʦʚʣʷʶʪʴʩʷ ʟʚʠʯʘʡʥʦ ʥʝ ʟ ʮʽʣʦʛʦ ʢʘʤʝʥʶ, ʘ ʪʽʣʴʢʠ ʦʙʣʠʮʴʦʚʫʶʪʴʩʷ (ʬʘʥʝʨʫ-

ʶʪʴʩʷ) ʪʦʥʢʠʤʠ ʤʘʣʘʭʽʪʦʚʠʤʠ ʧʣʘʩʪʠʥʢʘʤʠ, ʷʢʽ ʥʘʤʘʛʘʶʪʴʩʷ ʧʽʜʽʙʨʘʪʠ ʧʦ ʤʦʞ-

ʣʠʚʦʩʪʽ ʟ ʨʠʩʫʥʢʦʤ, ʱʦʙ ʥʝ ʙʫʣʦ ʚʠʜʥʦ ʛʨʫʙʠʭ ʰʚʽʚ. ʊʘʢʘ ʚʠʥʘʡʜʝʥʘ ʱʝ ʫ 

ʍVɯɯɯ ʩʪ. çʨʫʩʴʢʘ ʤʦʟʘʾʢʘè ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽ ʥʝʚʝʣʠʢʽ ʢʘʤʝʥʽ, ʨʦʟʤʽ-

ʨʦʤ ʙʽʣʷ 1 ʩʤ. ʄʘʣʘʭʽʪ, ʷʢ ʢʘʨʙʦʥʘʪ, ʧʦʩʪʫʧʦʚʦ ʨʦʟôʾʜʘʻʪʴʩʷ ʚʦʜʦʶ, ʱʦ ʤʽʩʪʠʪʴ 

ʚʫʛʣʝʢʠʩʣʦʪʫ, ʧʦʣʽʨʦʚʢʘ ʢʘʤʝʥʶ ʪʴʤʷʥʽʻ ʽ ʧʦʪʨʝʙʫʻ ʦʙʥʦʚʣʝʥʥʷ. 

ɻʦʣʦʚʥʽ ʨʦʜʦʚʠʱʘ ʚʠʨʦʙʥʦʛʦ ʢʘʤʽʥʥʷ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʉʝʨʝʜʥʴʦʤʫ ʋʨʘʣʽ, ʚ 

ɸʬʨʠʮʽ ï ʄʽʜʥʠʡ ʧʦʷʩ ʈʝʩʧʫʙʣʽʢʠ ɿʘʾʨ (ʂʦʣʚʝʟʽ) ʽ ɿʘʤʙʽʾ (ɹʚʘʥʘ ʄʢʫʙʚʘ ʪʘ ʽʥ.).  

ʂʨʘʱʽ ʢʘʤʝʥʽ ʫ ʚʠʛʣʷʜʽ ʥʘʪʽʯʥʠʭ ʘʛʨʝʛʘʪʽʚ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʧʫʩʪʦʪʘʭ ʚʘʧʥʷ-

ʢʽʚ ʢʘʨʩʪʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʋʣʘʤʢʠ ʤʘʣʘʭʽʪʫ ʥʝʨʽʜʢʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʚʪʦʨʠʥʥʦ-
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ʤʫ ʟʘʣʷʛʘʥʥʽ ʩʝʨʝʜ ʧʝʨʝʚʽʜʢʣʘʜʝʥʠʭ ʧʫʭʢʠʭ ʨʫʜ ʽ ʛʣʠʥʠʩʪʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʢʦʪʨʽ 

ʚʠʧʦʚʥʶʶʪʴ ʢʨʫʧʥʽ ʢʘʨʩʪʦʚʽ ʜʝʧʨʝʩʽʾ. ʉʘʤʦʩʪʽʡʥʦʛʦ ʟʥʘʯʝʥʥʷ ʨʦʜʦʚʠʱʘ ʤʘʣʘ-

ʭʽʪʫ ʥʝ ʤʘʶʪʴ, ʽ ʮʝʡ ʤʽʥʝʨʘʣ ʜʦʙʫʚʘʻʪʴʩʷ ʧʦʧʫʪʥʦ ʟ ʨʦʟʨʦʙʢʦʶ ʦʢʠʩʥʝʥʠʭ ʤʽʜ-

ʥʠʭ ʪʘ ʟʘʣʽʟʥʠʭ ʨʫʜ [1]. 

ʄʘʨʤʫʨʦʚʠʤ ʦʥʽʢʩʦʤ ʧʨʠʡʥʷʪʦ ʚʚʘʞʘʪʠ ʱʽʣʴʥʽ ʘʛʨʝʛʘʪʠ ʢʘʣʴʮʠʪʫ ʯʠ ʘʨʘʛʦ-

ʥʽʪʫ, ʱʦ ʧʨʦʩʚʽʯʫʶʪʴ, ʟʘʙʘʨʚʣʝʥʽ ʚ ʤôʷʢʽ ʞʦʚʪʽ, ʨʦʞʝʚʽ, ʢʨʝʤʦʚʽ, ʟʝʣʝʥʫʚʘʪʽ, ʽ ʢʦ-

ʨʠʯʥʝʚʽ ʪʦʥʠ. ɼʫʞʝ ʭʘʨʘʢʪʝʨʥʠʡ ʩʪʨʽʯʢʦʚʠʡ ʯʠ ʢʦʥʮʝʥʪʨʠʯʥʠʡ ʨʠʩʫʥʦʢ ʟ ʯʽʪʢʠʤʠ 

ʤʦʣʦʯʥʦ-ʙʽʣʠʤʠ ʩʤʫʛʘʤʠ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʽ ʧʽʰʣʘ ʥʘʟʚʘ ʢʘʤʝʥʶ (ʜʘʚʥʴʦʛʨʝʮʴʢʝ 

çʦʥʽʩè ï ʥʽʛʦʪʴ ï ʪʦʥʢʦʩʤʫʛʘʩʪʽ ʘʛʘʪʠ ʟ ʢʦʥʪʨʘʩʪʥʠʤʠ ʙʽʣʠʤʠ ʽ ʪʝʤʥʠʤʠ ʩʤʫʛʘʤʠ).  

ʄʘʨʤʫʨʦʚʠʡ ʦʥʽʢʩ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʘʟ, ʰʢʘʪʫʣʦʢ, ʧʦʨʪ-

ʩʠʛʘʨʽʚ, ʧʠʩʴʤʦʚʠʭ ʧʨʠʣʘʜʽʚ, ʧʽʜʩʪʘʚʦʢ ʜʣʷ ʛʦʜʠʥʥʠʢʽʚ ʽ ʩʢʫʣʴʧʪʫʨ. ʆʩʦʙʣʠʚʦʛʦ 

ʛʘʨʥʠʡ ʚʽʥ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʙʨʦʥʟʦʶ. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʘʨʤʫʨʦʚʠʡ ʦʥʽʢʩ ʽ ʷʢ ʜʝ-

ʢʦʨʘʪʠʚʥʦ-ʦʙʣʠʮʶʚʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʜʣʷ ʧʨʠʢʨʘʰʘʥʥʷ ʫʥʽʢʘʣʴʥʠʭ ʙʫʜʽʚʝʣʴ ʽ 

ʧʘʤôʷʪʥʠʢʽʚ. ʆʥʽʢʩʦʤ ʧʨʠʢʨʘʰʝʥʽ ʙʘʣʶʩʪʨʘʜʠ ʛʦʣʦʚʥʠʭ ʩʭʦʜʽʚ ɺʝʣʠʢʦʾ ʆʧʝʨʠ ʚ 

ʇʘʨʠʞʽ ʽ ʚʥʫʪʨʽʰʥʽ ʧʨʠʤʽʱʝʥʥʷ ʤʘʚʟʦʣʝʶ ɻʫʨ-ɽʤʽʨ ʚ ʉʘʤʘʨʢʘʥʜʽ (XV ʩʪ.). ɸʬ-

ʨʠʢʘʥʩʴʢʠʡ (ʻʛʠʧʝʪʩʴʢʠʡ ʪʘ ʘʣʞʠʨʩʴʢʠʡ) ʤʘʨʤʫʨʦʚʠʡ ʦʥʽʢʩ ʙʫʚ ʜʦʙʨʝ ʚʽʜʦʤʠʡ 

ʱʝ ʚ ɼʘʚʥʴʦʤʫ ʈʠʤʽ ʽ ʟʛʘʜʘʥʠʡ ʇʣʽʥʽʻʤ ʧʽʜ ʥʘʟʚʦʶ çʩʭʽʜʥʦʛʦ ʘʣʝʙʘʩʪʨʫè (ʌʝʨ-

ʩʤʘʥ, 1962). 

ʄʘʨʤʫʨʦʚʠʡ ʦʥʽʢʩ ʟʫʩʪʨʽʯʘʻʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʚ ʦʙʣʘʩʪʷʭ ʤʦʣʦʜʦʛʦ ʢʘʡʥʦ-

ʟʦʡʩʴʢʦʛʦ ʚʫʣʢʘʥʽʟʤʫ, ʫʪʚʦʨʶʶʯʠʩʴ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʽʷʣʴʥʦʩʪʽ ʛʘʨʷʯʠʭ ʚʫʛʣʝʢʠʩ-

ʣʠʭ ʚʦʜ, ʙʘʛʘʪʠʭ ʙʽʢʘʨʙʦʥʘʪʦʤ ʢʘʣʴʮʽʶ. ʁʦʛʦ ʩʢʫʧʯʝʥʥʷ ʟʘʣʷʛʘʶʪʴ ʫ ʚʘʧʥʷʢʘʭ ʡ 

ʽʥʰʠʭ ʩʫʪʪʻʚʦ ʢʘʨʙʦʥʘʪʥʠʭ ʧʦʨʦʜʘʭ, ʥʝʨʽʜʢʦ ʚ ʪʽʩʥʽʡ ʘʩʦʮʽʘʮʽʾ ʟ ʪʨʘʚʝʨʪʠʥʘʤʠ ï 

ʧʦʨʠʩʪʠʤʠ ʚʘʧʥʷʢʦʚʠʤʠ ʪʫʬʘʤʠ, ʱʦ ʚʽʜʢʣʘʜʘʶʪʴʩʷ ʚ ʛʠʨʣʘʭ ʤʽʥʝʨʘʣʴʥʠʭ ʜʞʝ-

ʨʝʣ ʪʘ ʛʝʡʟʝʨʽʚ [1].  

ɺʠʩʥʦʚʢʠ. ʈʦʟʜʽʣ ʶʚʝʣʽʨʥʠʭ, ʶʚʝʣʽʨʥʦ-ʚʠʨʦʙʥʠʭ ʪʘ ʚʠʨʦʙʥʠʭ ʢʘʤʝʥʽʚ ʻ 

ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʛʝʦʣʦʛʽʯʥʦʾ ʢʦʣʝʢʮʽʾ ʅʋʏʂ ʽʤʝʥʽ ʊ.ɻ. ʐʝʚʯʝʥʢʘ. ɰʾ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ ʚʽʜʢʨʠʚʘʻ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʽʥʰʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟʘ-

ʩʚʦʾʪʠ ʮʽʢʘʚʠʡ ʤʘʪʝʨʽʘʣ, ʧʦʚôʷʟʘʥʠʡ ʟ ʽʩʪʦʨʽʻʶ ʚʽʜʢʨʠʪʪʷ, ʣʝʛʝʥʜʘʤʠ, ʟʘʩʪʦʩʫ-

ʚʘʥʥʷʤ ʶʚʝʣʽʨʥʦ-ʚʠʨʦʙʥʠʭ ʪʘ ʚʠʨʦʙʥʠʭ ʢʘʤʝʥʽʚ. ɰʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʥʘʚʯʘʣʴʥʦ-

ʤʫ ʧʨʦʮʝʩʽ ʜʦʟʚʦʣʷʻ ʥʝ ʪʽʣʴʢʠ ʫʨʽʟʥʦʤʘʥʽʪʥʠʪʠ ʘʫʜʠʪʦʨʥʽ ʟʘʥʷʪʪʷ ʟ ʛʝʦʣʦʛʽʾ, ʘ 

ʟʨʦʙʠʪʠ ʚʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʙʽʣʴʰ ʮʽʢʘʚʠʤ ʽ ʨʽʟʥʦʤʘʥʽʪʥʠʤ. ɺʠʢʦʨʠʩ-

ʪʘʥʥʷ ʛʝʦʣʦʛʽʯʥʦʾ ʢʦʣʝʢʮʽʾ ʷʢ ʝʢʩʢʫʨʩʽʡʥʦʛʦ ʦʙôʻʢʪʫ ʜʣʷ ʰʢʦʣʷʨʽʚ ʜʦʟʚʦʣʷʻ ʨʦ-

ʟʰʠʨʠʪʠ ʘʫʜʠʪʦʨʽʶ ʧʦʪʝʥʮʽʡʥʠʭ ʘʙʽʪʫʨʽʻʥʪʽʚ. 

ʅʘ ʟʘʚʝʨʰʝʥʥʷ ʚʠʩʣʦʚʣʶʻʤʦ ʱʠʨʫ ʧʦʜʷʢʫ ʫʩʽʤ, ʭʪʦ ʜʦʧʦʤʽʛ ʫ ʩʪʚʦʨʝʥʥʽ ʪʘ 

ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʛʝʦʣʦʛʽʯʥʦʾ ʢʦʣʝʢʮʽʾ ʢʘʬʝʜʨʠ ʛʝʦʛʨʘʬʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠ-

ʪʝʪʫ çʏʝʨʥʽʛʽʚʩʴʢʠʡ ʢʦʣʝʛʽʫʤè ʽʤʝʥʽ ʊ.ɻ. ʐʝʚʯʝʥʢʘ. 
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Summary 

Nasedkin I.Yu., Slyuta V.B., Savenko D.ʆ., Palinkash V.I., Danchenko A.S., 

Shevkoplyas T.Yu. Jewelry Productional ʘnd Productional Stones from 

Geological Collection of the Geography Department of Taras Shevchenko 

National University çChernihiv Collegiumè. 
The article contains information about the part of the geological collection geography 

cathedra of Taras Shevchenko National University çChernihiv collegiumè which is mainly about 

jewelry productional and productional stones, in general terms are examined relativity minerals 

and rocks to semi-precious and productional stones. More interesting examples are considered 

more meticulously, in particular jade, nephritis, marble onyx, agate, amethyst. Also are shown 

approximate structure of geological collection since the work on this creation hasn't finished yet, 

the formation process of collection is still going on. 

Key words: minerals, rocks, jewelry productional and productional stones. 

 

 

ʋɼʂ  551.438.5 

DOI: doi.org/10.5281/zenodo.3762459 

ʃʝʤʝʥʪʘʨʯʫʢ ʖ.ʆ., ʂʦʣʪʫʥ ʆ.ɺ.
1
 

ɸʅʊʈʆʇʆɻɽʅʅɸ ʊʈɸʅʉʌʆʈʄɸʎɯʗ ʈɽʃʔɭʌʋ ʄɯʉʊɸ ɺʀʅʅʀʂʀ 

 

ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʚʠʚʯʝʥʥʶ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʨʝʣʴʻʬ ʤʽʩʪ-ʩʘʪʝʣʽʪʽʚ ʫ ʘʛ-

ʣʦʤʝʨʘʮʽʷʭ, ʘ ʩʘʤʝ ʤʽʩʪʫ ɺʠʥʥʠʢʠ ʙʽʣʷ ʃʴʚʦʚʘ (ʥʘʩʝʣʝʥʥʷ ʥʘ 2015 ʨ. 17 ʪʠʩ. ʦʩʽʙ, ʧʣʦʱʘ 6,67 

ʢʤ
2
). ɸʥʪʨʦʧʦʛʝʥʥʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʨʝʣʴʻʬʫ ʤʽʩʪʘ ɺʠʥʥʠʢʠ ʦʮʽʥʝʥʘ ʜʣʷ ʧ'ʷʪʠ ʯʘʩʦʚʠʭ ʟʨʽʟʽʚ 

ʚʽʜ 1779 ʜʦ 2019 ʨ. ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʽʟʥʦʯʘʩʦʚʠʭ ʢʘʨʪ 

ʽ ʩʫʯʘʩʥʠʭ ʢʦʩʤʦʟʥʽʤʢʽʚ. ʗʢʱʦ ʩʧʦʯʘʪʢʫ ʧʝʨʝʪʚʦʨʶʚʘʣʠ ʨʝʣʴʻʬ ʫ ʜʦʣʠʥʽ ʨʽʯʢʠ ʄʘʨʫʥʴʢʠ ʪʘ 

ʾʾ ʧʨʠʪʦʢ, ʪʦ ʟʛʦʜʦʤ, ʦʩʦʙʣʠʚʦ ʫ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ ʍʍïʥʘ ʧʦʯʘʪʢʫ ʍɯʍ ʩʪ., ʘʥʪʨʦʧʦʛʝʥʥʦ ʪʨʘ-

ʥʩʬʦʨʤʦʚʘʥʠʤ ʩʪʘʚ ʽ ʨʝʣʴʻʬ ʣʝʩʦʚʠʭ ʧʘʩʦʤ. ɿ'ʷʩʫʚʘʣʦʩʷ, ʱʦ ʟʘ ʤʘʡʞʝ ʜʚʘ ʟ ʧʦʣʦʚʠʥʦʶ ʩʪʦ-

ʣʽʪʪʷ ʢʦʝʬʽʮʽʻʥʪ ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʨʝʣʴʻʬʫ ʜʣʷ ɺʠʥʥʠʢ ʟʤʽʥʠʚʩʷ ʚʽʜ 0,19 ʜʦ 

0,88 (ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʝ ʟʥʘʯʝʥʥʷ 1,00 ï ʧʦʚʥʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʧʨʠʨʦʜʥʦʛʦ ʨʝʣʴʻʬʫ), ʧʨʠ-

ʯʦʤʫ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʪʨʠʚʘʻ ʡ ʥʘʜʘʣʽ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʥʪʨʦʧʦʛʝʥʥʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʨʝʣʴʻʬʫ, ʛʝʦʤʦʨʬʦʣʦʛʽʷ ʤʽʩʪ, ʘʥʪʨʦʧʦ-

ʛʝʥʥʘ ʛʝʦʤʦʨʬʦʣʦʛʽʷ, ɺʠʥʥʠʢʠ. 

 

ɺʩʪʫʧ. ɿ ʯʘʩʫ ʥʘʰʠʭ ʧʝʨʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʨʝ-

ʣʴʻʬʫ ʤʽʩʪ ʥʘ ʧʦʯʘʪʢʫ 2000-ʭ ʨʨ. [3] ʩʪʘʣʦ ʟʨʦʟʫʤʽʣʠʤ, ʱʦ ʥʝʚʧʠʥʥʠʭ ʟʤʽʥ ʟʘ-

ʟʥʘʻ ʨʝʣʴʻʬ ʥʝ ʪʽʣʴʢʠ ʫ ʤʝʛʘʧʦʣʽʩʘʭ, ʤʽʩʪʘʭ-ʤʽʣʴʡʦʥʥʠʢʘʭ, ʘʣʝ ʡ ʫ ʤʘʣʠʭ ʤʽʩʪʘʭ, 

ʦʩʦʙʣʠʚʦ ʷʢʱʦ ʚʦʥʠ ʩʘʪʝʣʽʪʠ ʟʥʘʯʥʦ ʙʽʣʴʰʠʭ. ʊʘʢʠʤ ʤʽʩʪʦʤ ʻ ɺʠʥʥʠʢʠ, ʚʦʥʦ 
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ʤʘʻ ʚʣʘʩʥʫ ʤʽʩʴʢʫ ʨʘʜʫ ʽ ʙʶʜʞʝʪ, ʧʨʦʪʝ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʃʠʯʘʢʽʚʩʴʢʦʛʦ ʨʘʡʦ-

ʥʫ ʤʽʩʪʘ ʃʴʚʦʚʘ [5]. 

ɸʥʪʨʦʧʦʛʝʥʥʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʨʝʣʴʻʬʫ ʷʢ ʧʨʦʮʝʩ ʟʤʽʥʠ ʧʨʠʨʦʜʥʠʭ ʬʦʨʤ 

ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ, ʚʠʥʠʢʥʝʥʥʷ ʽ/ʘʙʦ ʩʪʚʦʨʝʥʥʷ, ʟʛʦʜʦʤ ʽ ʨʦʟʚʠʪʢʫ ʘʥʪʨʦʧʦʛʝʥʥʠʭ 

ʚʥʘʩʣʽʜʦʢ ʧʨʷʤʦʾ ʯʠ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʾ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʘ ʟ ʽʩ-

ʪʦʨʠʯʥʠʤʠ ʪʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʤʠ ʫʤʦʚʘʤʠ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʽʩʥʫʚʘʥʥʷ 

ʤʽʩʪ ʪʘ ʽʥʰʠʭ ʛʝʦʤʦʨʬʦʩʠʩʪʝʤ, ʪʦʤʫ ʦʢʨʽʤ ʩʫʪʦ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʥʝʦʙʭʽʜʥʝ ʟʘʣʫʯʝʥʥʷ ʘʨʭʝʦʣʦʛʽʯʥʠʭ ʪʘ ʽʩʪʦʨʠʯʥʠʭ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʪʦʧʦʛʨʘʬʽʯ-

ʥʠʭ ʢʘʨʪ, ʧʣʘʥʽʚ, ʢʦʩʤʦʟʥʽʤʢʽʚ ʚʽʜ ʥʘʡʧʝʨʰʠʭ ʚʽʜʦʤʠʭ ʽ ʜʦ ʩʴʦʛʦʜʥʽ. ɼʫʞʝ ʚʘʞ-

ʣʠʚʠʤ ʻ ʪʝ, ʱʦ ʘʥʪʨʦʧʦʛʝʥʥʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʨʝʣʴʻʬʫ ʤʦʞʝ ʩʪʘʪʠ ʥʘʚʽʪʴ ʦʩʥʦ-

ʚʦʶ ʜʣʷ ʚʠʚʯʝʥʥʷ ʨʦʟʚʠʪʢʫ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʭʘʨʘʢʪʝ-

ʨʫ [1]. 

ʄʝʪʘ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ï ʦʮʽʥʠʪʠ ʩʪʫʧʽʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʨʝʣʴʻʬʫ ʤʽʩʪʘ ɺʠʥʥʠʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʩʪʦʨʠʢʦ-ʢʘʨʪʦʛʨʘʬʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʨʝ-

ʟʫʣʴʪʘʪʽʚ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ 2019 ʨ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ʂʦʝʬʽʮʽʻʥʪ ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʨʝʣʴʻʬʫ (ɸʊʈ) ï ʮʝ ʧʦʢʘʟʥʠʢ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʫʩʽ ʚʠʜʠ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʧʝʨʝʪʚʦ-

ʨʝʥʴ ʨʝʣʴʻʬʫ, ʥʘʩʘʤʧʝʨʝʜ ʥʘ ʧʝʚʥʽʡ ʧʣʦʱʽ. ʍʦʯʘ ʤʦʞʥʘ ʚʨʘʭʦʚʫʚʘʪʠ ʽ ʚʝʨʪʠʢʘ-

ʣʴʥʽ ʟʤʽʥʠ (ʧʝʨʝʪʚʦʨʝʥʥʷ ʫʛʣʠʙ ʽ ʚ ʚʠʩʦʪʫ), ʪʘ ʚ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʠ ʟʦʩʝʨʝ-

ʜʠʣʠʩʷ ʩʘʤʝ ʥʘ ʧʣʦʱʠʥʥʽʡ ʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʦʩʢʽʣʴʢʠ ʜʘʥʽ ʧʨʦ ʥʝʾ ʟʘ ʪʦʧʦʛʨʘʬʽʯ-

ʥʠʤʠ ʢʘʨʪʘʤʠ ʜʦʩʪʦʚʽʨʥʽ.  

ɻʦʣʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʨʝʣʴʻʬʫ ʧʽʜ ʟʘʙʫʜʦʚʫ ʫ ɺʠʥʥʠʢʘʭ ʪʘʢʽ: ʫ 

ʨʽʯʢʦʚʠʭ ʜʦʣʠʥʘʭ ï ʟʤʽʥʘ ʢʦʥʬʽʛʫʨʘʮʽʾ ʛʽʜʨʦʤʝʨʝʞʽ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ, ʧʦʚʥʘ 

ʢʘʥʘʣʽʟʘʮʽʷ ʚʦʜʦʪʦʢʽʚ ʽ ʧʽʜʩʠʧʘʥʥʷ ʟʥʘʯʥʠʭ ʧʣʦʱ ʟʘʧʣʘʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʣʦʱʘ-

ʜʦʢ ʙʫʜʽʚʥʠʮʪʚʘ ʥʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ ʽ ʚʣʘʩʥʝ ʩʪʚʦʨʝʥʥʷ ʬʦʨʤ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ 

ʨʝʣʴʻʬʫ ʥʘ ʟʘʚʝʨʰʘʣʴʥʦʤʫ; ʥʘ ʩʭʠʣʘʭ ʛʦʣʦʚʥʠʡ ʚʠʜ ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʪʨʘʥʩʬʦʨ-

ʤʘʮʽʾ ʨʝʣʴʻʬʫ ï ʩʪʚʦʨʝʥʥʷ ʰʪʫʯʥʠʭ ʪʝʨʘʩ ʜʣʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʬʦʨʤ ʘʨʭʽʪʝʢʪʫʨ-

ʥʦʛʦ ʨʝʣʴʻʬʫ; ʥʘ ʚʦʜʦʜʽʣʴʥʠʭ ʧʦʚʝʨʭʥʷʭ ʡʜʝ ʚʠʨʽʚʥʶʚʘʥʥʷ ʧʝʨʚʽʩʥʠʭ ʬʦʨʤ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʧʣʦʱʘʜʦʢ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʽ, ʟʥʦʚʫ ʞ ʪʘʢʠ, ʥʘ ʟʘʚʝʨ-

ʰʘʣʴʥʦʤʫ ʝʪʘʧʽ ï ʩʧʦʨʫʜʞʝʥʥʷ ʪʘʤ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʬʦʨʤ.  

ɻʽʨʥʠʯʦʧʨʦʤʠʩʣʦʚʠʡ ʨʝʣʴʻʬ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʢʽʣʴʢʦʤʘ ʥʝʚʝʣʠʢʠʤʠ ʢʘʨ'ʻʨʘ-

ʤʠ, ʧʣʦʱʘ ʷʢʠʭ ʪʝʞ ʦʙʦʚ'ʷʟʢʦʚʦ ʚʨʘʭʦʚʫʚʘʣʘʩʷ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʢʦʝʬʽʮʽʻʥʪʘ 

ɸʊʈ. ʊʘʢʦʞ ʚʨʘʭʦʚʫʚʘʣʠʩʷ ʧʣʦʱʽ, ʟʘʡʥʷʪʽ ʤʝʣʽʦʨʘʪʠʚʥʠʤʠ ʨʝʣʴʻʬʦʤ (ʩʪʘʚʢʘʤʠ, 

ʤʝʣʽʦʨʘʪʠʚʥʠʤʠ ʢʘʥʘʣʘʤʠ ʽ ʩʠʩʪʝʤʘʤʠ). 

ɼʣʷ 2019 ʨ. ʜʘʥʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʥʝ ʟ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʜʞʝʨʝʣ, ʘ ʟ ʨʝʟʫʣʴʪʘʪʽʚ 

ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʜʣʷ ʜʽʣʷʥʦʢ ʥʦʚʽʪʥʴʦʾ ʟʘʙʫʜʦʚʠ) ʪʘ ʟ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʢʦʩʤʦ-

ʟʥʽʤʢʽʚ. ɼʘʥʽ GoogleEarth ʜʘʶʪʴ ʟʤʦʛʫ ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʮʠʬʨʦʚʦʶ ʤʦʜʝʣʣʶ ʨʝ-

ʣʴʻʬʫ (ʘʥʛʣ. DigitalElevationModel, DEM). ʅʘ ʪʝʨʠʪʦʨʽʾ ɺʠʥʥʠʢ ʚʦʥʘ ʭʘʨʘʢʪʝʨʠ-

ʟʫ̒ʪʴʩʷ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ ʽ ʢʦʨʝʣʶʻʪʴʩʷ ʟ ʪʦʧʦʛʨʘʬʽʯʥʠʤʠ ʢʘʨʪʘʤʠ, ʘ ʪʘʢʦʞ ʜʘʻ 
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ʪʦʯʥʽ ʽ ʛʦʣʦʚʥʝ, ʩʫʯʘʩʥʽ ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ɸʊʈ. ɼʣʷ ʜʘʚʥʽʰʠʭ ʯʘʩʦʚʠʭ ʟʨʽʟʽʚ 

ʚʠʢʦʨʠʩʪʘʥʽ ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʤʘʪʝʨʽʘʣʠ 1779ï1977 ʨʨ. [6, 9ï11]. 

ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʤʠ ʦʙʨʘʣʠ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ɸʊʈ, ʷʢʠʡ ˇʨʫʥʪʫʻʪʴʩʷ 

ʥʘ ʦʮʽʥʮʽ ʧʣʦʱʽ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʨʝʣʴʻʬʫ, ʘ ʩʘʤʝ ʚʽʜʥʦʰʝʥʥʷ ʧʣʦʱ, ʟʘʡʥʷʪʠʭ 

ʘʥʪʨʦʧʦʛʝʥʥʠʤʠ ʬʦʨʤʘʤʠ ʨʝʣʴʻʬʫ (Sʘ), ʜʦ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʦʙʨʘʥʦʾ ʜʽʣʷʥʢʠ (S): 

ʂɸʊʈ= Sʘ/S. 

ɼʦ ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ ʜʽʣʷʥʦʢ ʚʽʜʥʦʩʷʪʴʩʷ ʟʘʙʫʜʦʚʘʥʽ, ʟʽ ʰʪʫʯʥʠʤ ʧʦʢʨʠʪ-

ʪʷʤ, ʟʘʡʥʷʪʽ ʩʪʘʚʢʘʤʠ, ʢʘʨôʻʨʘʤʠ, ʥʘʩʠʧʘʤʠ ʪʘ ʽʥʰʠʤʠ ʬʦʨʤʘʤʠ ʘʥʪʨʦʧʦʛʝʥʥʦ-

ʛʦ ʧʦʭʦʜʞʝʥʥʷ [4]. ɸʣʛʦʨʠʪʤ ʜʽʡ ʪʘʢʠʡ: ʚʠʷʚʣʷʣʠ ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʨʝʣʴʻʬ ʥʘ ʢʘ-

ʨʪʽ ʜʣʷ ʢʦʞʥʦʛʦ ʯʘʩʦʚʦʛʦ ʟʨʽʟʫ ʽ ʟʥʘʭʦʜʠʣʠ ʯʘʩʪʢʫ ʪʘʢʦʾ ʪʝʨʠʪʦʨʽʾ ʟ ʘʥʪʨʦʧʦʛʝʥ-

ʥʦ ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʤ ʨʝʣʴʻʬʦʤ ʚʽʜʥʦʩʥʦ ʧʣʦʱʽ ʤʽʩʪʘ ʫ ʤʝʞʘʭ 2019 ʨʦʢʫ (667 

ʛʘ). ɿʘ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʠʢʘʤʠ ʜʦʩʣʽʜʞʫʚʘʥʫ ʪʝʨʠʪʦʨʽʶ ʨʦʟʙʠʚʘʶʪʴ ʥʘ ʨʽʚ-

ʥʦʚʝʣʠʢʽ ʢʚʘʜʨʘʪʠ ʽ ʨʦʟʨʘʭʫʥʢʠ ʧʨʦʚʦʜʷʪʴ ʩʘʤʝ ʧʦ ʢʚʘʜʨʘʪʘʭ, ʧʨʦʪʝ ʧʣʦʱʘ 

ɺʠʥʥʠʢ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʘ, ʽʩʪʦʨʠʯʥʽ ʢʘʨʪʠ ʨʽʟʥʠʭ ʤʘʩʰʪʘʙʽʚ, ʪʦʤʫ ʮʴʦʛʦ ʨʘʟʫ 

ʨʦʟʙʠʚʘʥʥʷ ʥʘ ʢʚʘʜʨʘʪʠ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʣʦʱʘ ʜʽʣʷʥʦʢ ʟ ʘʥʪʨʦʧʦʛʝʥʥʦ ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʤ (ʷʢ ʩʠʥʦ-

ʥʽʤ, ʚʞʠʚʘʻʪʴʩʷ ʪʘʢʦʞ ʧʨʠʢʤʝʪʥʠʢ ʧʝʨʝʪʚʦʨʝʥʠʤ) ʨʝʣʴʻʬʦʤ ʧʽʜʨʘʭʦʚʫʚʘʣʘʩʷ 

ʜʣʷ ʢʦʞʥʦʛʦ ʯʘʩʦʚʦʛʦ ʟʨʽʟʫ ʷʢ ʩʫʤʘ ʧʣʦʱ, ʟʘʡʥʷʪʠʭ ʘʥʪʨʦʧʦʛʝʥʥʠʤʠ ʪʘ ʧʨʠʨʦʜ-

ʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʠʤʠ ʬʦʨʤʘʤʠ ʩʝʣʠʪʝʙʥʦʛʦ (ʟʤʽʥʘ ʧʨʠʨʦʜʥʠʭ ʬʦʨʤ ʨʝʣʴʻʬʫ ʽ 

ʩʪʚʦʨʝʥʥʷ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʧʽʜ ʚʧʣʠʚʦʤ ʟʘʙʫʜʦʚʠ), ʛʽʨʥʠʯʦʧʨʦʤʠʩʣʦʚʦʛʦ, ʤʝʣʽʦ-

ʨʘʪʠʚʥʦʛʦ, ʚʽʡʩʴʢʦʚʦ-ʦʙʦʨʦʥʥʦʛʦ ʪʘ ʽʥʰʠʭ ʪʠʧʽʚ ʨʝʣʴʻʬʫ. ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʢʦʝ-

ʬʽʮʽʻʥʪʘ ɸʊʈ 0-0,25, ʪʦ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʥʝʚʝʣʠʢʘ; 0,26-0,50 ï ʩʝʨʝʜʥʷ; ʙʽʣʴʰʝ 

0,51 ï ʟʥʘʯʥʘ (ʨʦʟʧʦʜʽʣ ʟʥʘʯʝʥʴ ï ʟʘ [4]). 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʠʥʥʠʢʠ ʟʥʘʭʦʜʷʪʴʩʷ 4 ʢʤ ʥʘ ʩʭʽʜ ʚʽʜ ʃʴʚʦʚʘ, 

ʤʘʶʪʴ ʥʘʩʝʣʝʥʥʷʤ 17 ʪʠʩ. ʦʩʽʙ (2015) ʪʘ ʧʣʦʱʫ 6,67 ʢʤĮ [7]. ɻʝʦʤʦʨʬʦʣʦʛʽʯʥʦ 

ʤʽʩʪʦ ʨʦʟʪʘʰʦʚʘʥʝ ʥʘ ʤʝʞʽ ʜʚʦʭ ʨʘʡʦʥʽʚ ɺʦʣʠʥʦ-ʇʦʜʽʣʴʩʴʢʦʾ ʚʠʩʦʯʠʥʠ ï ʇʘʩ-

ʤʦʚʦʛʦ ʇʦʙʫʞʞʷ (ʯʘʩʪʠʥʽ ʄʘʣʦʛʦ ʇʦʣʽʩʩʷ; ʜʦ ʪʝʨʠʪʦʨʽʾ ʤʽʩʪʘ ʥʘʣʝʞʠʪʴ ɺʠʥʥʠ-

ʢʽʚʩʴʢʝ ʧʘʩʤʦ ʪʘ ʯʘʩʪʢʦʚʦ ʏʠʰʢʽʚʩʴʢʝ) ʪʘ ʃʴʚʽʚʩʴʢʦʛʦ ʧʣʘʪʦ (ʯʘʩʪʠʥʽ ʇʦʜʽʣʴʩʴ-

ʢʦʾ ʚʠʩʦʯʠʥʠ) [8]. 

ʇʝʨʰʘ ʟʛʘʜʢʘ ʧʨʦ ʤʽʩʪʦ ɺʠʥʥʠʢʠ ï 1352 ʨ., ʭʦʯʘ ʣʶʜʠ ʞʠʣʠ ʪʫʪ ʱʝ ʟ ʯʘʩʽʚ 

ʧʘʣʝʦʣʽʪʫ [2]. ɯʩʪʦʨʠʯʥʠʡ ʮʝʥʪʨ ʤʽʩʪʘ ʟʥʘʭʦʜʠʚʩʷ ʚ ʙʘʩʝʡʥʽ ʨʽʯʢʠ ʄʘʨʫʥʴʢʠ, ʥʘ 

ʙʝʨʝʟʽ ʾʾ ʣʽʚʦʾ ʧʨʠʪʦʢʠ, ʱʦ ʥʝ ʟʙʝʨʝʛʣʘʩʷ ʚ ʥʘʰ ʯʘʩ, ʪʦʜʽ ʷʢ ʩʫʯʘʩʥʝ ʤʽʩʪʦ ʪʘʢʦʞ 

ʣʦʢʘʣʽʟʦʚʘʥʝ ʡ ʥʘ ɺʠʥʥʠʢʽʚʩʴʢʦʤʫ ʧʘʩʤʽ. ɸʙʩʦʣʶʪʥʽ ʚʠʩʦʪʠ ʩʝʨʝʜʤʽʩʪʷ ʩʪʘʥʦʚ-

ʣʷʪʴ 280 ʤ, ʤʘʢʩʠʤʘʣʴʥʠʡ ʧʝʨʝʧʘʜ ʚʠʩʦʪ 87 ʤ. ɻʦʣʦʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʫʯʘʩʥʦʛʦ 

ʨʝʣʴʻʬʫ ï ʽ ʧʨʠʨʦʜʥʦʛʦ, ʽ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ï ʚʽʜʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩ. 1. 

ʇʽʜ ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʤʽʩʪʘ ʫ ʩʢʣʘʜʽ ɸʚʩʪʨʽʡʩʴʢʦʾ, ʟʛʦʜʦʤ  ɸʚʩʪʨʦ-ʋʛʦʨʩʴʢʦʾ 

ʽʤʧʝʨʽʾ (1772ï1914 ʨʨ.) [2] ʦʩʥʦʚʥʠʤ ʤʽʩʮʝʤ ʧʝʨʝʪʚʦʨʝʥʴ ʨʝʣʴʻʬʫ ʙʫʣʘ ʧʽʚʜʝʥʥʘ 

ʯʘʩʪʠʥʘ ʤʽʩʪʘ ï ʤʽʞʧʘʩʤʦʚʝ  ʧʦʥʠʞʝʥʥʷ ʟ ʜʦʣʠʥʦʶ ʨʽʯʢʠ ʄʘʨʫʥʴʢʠ. ɸʥʪʨʦʧʦ-

ʛʝʥʥʽʡ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʨʝʣʴʻʬʫ ɺʠʥʥʠʢ ʫ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ ʍɯʍ ʩʪ. ʉʧʨʠʷʣʠ ʧʨʦ-
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ʤʠʩʣʦʚʠʡ ʨʦʟʚʠʪʦʢ ʤʽʩʪʘ ʪʘ ʙʫʜʽʚʥʠʮʪʚʦ ʟʘʣʽʟʥʠʮʽ ʇʽʜʟʘʤʯʝïɺʠʥʥʠʢʠï

ʇʝʨʝʤʠʰʣʷʥʠïɹʝʨʝʞʘʥʠïʇʽʜʛʘʡʮʽ. ɿʘʨʘʟ ʚʽʜ ʥʝʾ ʣʠʰʠʚʩʷ ʣʠʰʝ ʥʘʩʠʧ ʧʽʜ ʟʘʣʽʟ-

ʥʠʯʥʫ ʣʽʥʽʶ ʟʘʚʜʦʚʞʢʠ 3,3 ʢʤ. ʉʘʤʝ ʧʨʦʢʣʘʜʘʥʥʷ ʟʘʣʽʟʥʠʮʽ ʩʪʘʣʘ ʧʦʯʘʪʢʦʤ ʧʝ-

ʨʝʪʚʦʨʝʥʥʷ ʨʝʣʴʻʬʫ ʪʘʢ ʟʚʘʥʦʾ ʚ ʥʘʨʦʜʽ ñʚʝʨʭʥʴʦʾò ʯʘʩʪʠʥʠ ʤʽʩʪʘ.  

 
ʈʠʩ. 1. ɻʝʦʤʦʨʬʦʣʦʛʽʯʥʘ ʢʘʨʪʘ ɺʠʥʥʠʢ ʪʘ ʦʢʦʣʠʮʴ 

 

ɿ ʧʨʠʭʦʜʦʤ ʨʘʜʷʥʩʴʢʦʾ ʚʣʘʜʠ ʪʘ ʟʘʩʥʫʚʘʥʥʷʤ ʚʽʡʩʴʢʦʚʦʾ ʯʘʩʪʠʥʠ ʟʨʦʩʣʘ 

ʧʦʪʨʝʙʘ ʫ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʘʭ ʜʣʷ ʩʽʤʝʡ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ. ɺ ʽʥʞʝʥʝʨʥʦʤʫ 

ʧʣʘʥʽ ʙʦʣʦʪʥʽ ʚʽʜʢʣʘʜʠ ʤʘʣʦʧʨʠʜʘʪʥʽ ʜʣʷ ʧʦʙʫʜʦʚʠ ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʠʭ ʙʫʜʠʥʢʽʚ, 

ʙʽʣʴʰ ʩʪʽʡʢʠʤʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʣʦʢʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʻ ʣʝʩʠ ʥʘ ʧʘʩʤʘʭ. ʇʦʙʫ-

ʜʦʚʘ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ ʫ ʧʘʩʤʦʚʽʡ ʯʘʩʪʠʥʽ ɺʠʥʥʠʢ ʩʧʨʠʷʣʘ ʨʦʟʚʠʪʢʦʚʽ ʽʥʬʨʘ-

ʩʪʨʫʢʪʫʨʠ ʤʽʩʪʘ, ʟʦʢʨʝʤʘ, ʧʨʦʢʣʘʜʘʥʥʶ ʘʚʪʦʰʣʷʭʽʚ, ʪʘ ʡʦʛʦ ʥʘʩʪʫʧʥʽʡ ʟʘʙʫʜʦʚʽ. 

ʅʘ ʧʦʯʘʪʢʫ ʍʍɯ ʩʪ. ɺʠʥʥʠʢʠ ʩʪʘʣʠ ʦʜʥʠʤ ʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʨʘʡʦʥʽʚ ʥʦʚʦʾ ʞʠ-

ʪʣʦʚʦʾ ʟʘʙʫʜʦʚʠ ʫ ʃʴʚʦʚʽ ʪʘ ʡʦʛʦ ʘʛʣʦʤʝʨʘʮʽʾ.  

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʜʠʥʘʤʽʢʠ ʪʨʘʥʩʬʦʨʤʘʮʽʾ  ʨʝʣʴʻʬʫ ʤʽʩʪʘ ɺʠʥʥʠʢʠ ʤʠ ʟʘʜʽ-

ʷʣʠ ʧôʷʪʴ ʯʘʩʦʚʠʭ ʟʨʽʟʽʚ ï 1779, 1860, 1921, 1977 ʪʘ 2019 ʨʨ. (ʨʠʩ. 2ï6).  

 
ʈʠʩ. 2. ɸʥʪʨʦʧʦʛʝʥʥʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʨʝʣʴʻʬʫ ʫ 1779 ʨ. 
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ʈʠʩ. 3. ɸʥʪʨʦʧʦʛʝʥʥʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʨʝʣʴʻʬʫ ʫ 1860 ʨ. 

 

 

 

 
ʈʠʩ. 4. ɸʥʪʨʦʧʦʛʝʥʥʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʨʝʣʴʻʬʫ ʫ 1921 ʨ. 
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ʈʠʩ. 5. ɸʥʪʨʦʧʦʛʝʥʥʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʨʝʣʴʻʬʫ ʫ 1977 ʨ. 

 

 
ʈʠʩ. 6. ɸʥʪʨʦʧʦʛʝʥʥʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʨʝʣʴʻʬʫ ʫ 2019 ʨ. 

 

ʅʘʡʜʘʚʥʽʰʝ ʽʩʪʦʨʠʯʥʝ ʷʜʨʦ (ʷʢʱʦ ʥʝ ʚʨʘʭʦʚʫʚʘʪʠ ʩʝʣʘ ʄʣʠʥʽʚʮʽ, ʷʢʝ ʪʝʧʝʨ 

ʯʘʩʪʢʦʚʦ ʫ ʤʝʞʘʭ ɺʠʥʥʠʢ), ʥʘ ʷʢʦʤʫ ʟʙʫʜʫʚʘʣʠ ʟʘʤʦʢ ʽ ʩʝʣʠʱʝ ʟ ʤʣʠʥʘʤʠ, ʟʘ-

ʡʤʘʣʦ ʧʣʦʱʫ ʙʣʠʟʴʢʦ 110 ʛʘ ʩʪʘʥʦʤ ʥʘ 1779 ʨ. (ʨʠʩ. 2). ʅʘ ʢʘʨʪʘʭ ʢʽʥʮʷ ʍɯʍ ʩʪ. 

ʽ ʧʝʨʰʦʾ ʧʦʣʦʚʠʥʠ ʍʍ ʩʪ. ʟʘʩʚʽʜʯʝʥʝ ʨʦʟʨʦʩʪʘʥʥʷ ʤʽʩʪʘ  ʧʝʨʝʚʘʞʥʦ ʚʟʜʦʚʞ ʄʘ-

ʨʫʥʴʢʠ (ʨʠʩ. 3ï4) ɿ ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ ʍʍ ʩʪ. ʽ ʜʦʪʝʧʝʨ ʘʢʪʠʚʥʦ ʟʘʙʫʜʦʚʫʻʪʴʩʷ ʧʽ-

ʚʥʽʯʥʘ ʧʘʩʤʦʚʘ ʯʘʩʪʠʥʘ  (ʨʠʩ. 5ï6), ʘ ʚʽʜʪʘʢ ʩʝʣʠʪʝʙʥʠʡ ʪʠʧ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʨʝ-

ʣʴʻʬʫ ʩʪʘʻ ʜʦʤʽʥʘʥʪʥʠʤ ʟʘ ʧʣʦʱʝʶ ʧʦʰʠʨʝʥʥʷ ʽ ʚʧʣʠʚʦʤ ʥʘ ʢʦʝʬʽʮʽʻʥʪ ɸʊʈ, 
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ʥʘʚʽʪʴ ʨʝʣʴʻʬ ʫ ʜʦʣʠʥʽ ʨʽʢʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʝ ʤʝʣʽʦʨʘʪʠʚʥʠʤʠ ʯʠ ʛʽʜʨʦʪʝʭʥʽʯ-

ʥʠʤʠ ʘʥʪʨʦʧʦʛʝʥʥʠʤʠ ʬʦʨʤʘʤʠ, ʷʢ ʮʝ ʙʫʣʦ ʫ XVIIIïXIX ʩʪ., ʘ ʟʥʦʚʫ ʞ ʪʘʢʠ, ʩʝ-

ʣʠʪʝʙʥʠʤʠ: ʩʪʘʥʦʤ  ʥʘ 2019 ʨ. ʮʷ ʪʝʨʠʪʦʨʽʷ ʧʦʚʥʽʩʪʶ ʟʘʙʫʜʦʚʘʥʘ.  

ɼʝʪʘʣʽ ʜʠʥʘʤʽʢʠ ʢʦʝʬʽʮʽʻʥʪʘ ɸʊʈ ʪʘ ʡʦʛʦ ʪʨʝʥʜ ï ʥʘ ʨʠʩ. 7 ʽ ʚ ʪʘʙʣʠʮʽ 1. 

 
ʈʠʩ. 7. ɿʤʽʥʘ ʧʣʦʱ ʟ ʘʥʪʨʦʧʦʛʝʥʥʦ ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʤ ʨʝʣʴʻʬʦʤ (ʰʢʘʣʘ ʟʣʽʚʘ)  

ʪʘ ʢʦʝʬʮ̔ʽʻʥʪʫ ɸʊʈ (ʰʢʘʣʘ ʩʧʨʘʚʘ) ʫ ʤ. ɺʠʥʥʠʢʠ. 

 

ʗʢ ʙʘʯʠʤʦ ʟ ʪʘʙʣʠʮʽ, ʫ 1779 ʨ. ʢʦʝʬʽʮʽʻʥʪ ɸʊʈ ʙʫʚ ʥʝʚʝʣʠʢʠʤ, ʟ 1860 ʨ. ʽ ʜʦ 

1977 ʨ. ʧʦʢʘʟʥʠʢ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ, ʷʢ ʩʝʨʝʜʥʽʡ, ʘ ʫ 2019 ʨ. ʚʞʝ ʷʢ ʟʥʘʯʥʠʡ.  

ʊʘʙʣʠʮʷ 1 

ɼʠʥʘʤʽʢʘ ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʨʝʣʴʻʬʫ (ɸʊʈ) ʤʽʩʪʘ ɺʠʥʥʠʢʠ 

ʈʽʢ ʇʣʦʱʘ ʜʽʣʷʥʦʢ ʟ ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʤ ʨʝʣʴʻʬʦʤ, ʛʘ ʂʦʝʬʽʮʽʻʥʪ ɸʊʈ ɸʊʈ 

1779 125,41 0,18 ʅʝʚʝʣʠʢʘ 

1860 176 0,26 ʉʝʨʝʜʥʷ 

1921 216 0,32 ʉʝʨʝʜʥʷ 

1977 322 0,48 ʉʝʨʝʜʥʷ 

2019 581,88 0,86 ɿʥʘʯʥʘ 

 

ɺʠʩʥʦʚʢʠ. ʋ ʤʝʞʘʭ ʧôʷʪʠ ʯʘʩʦʚʠʭ ʟʨʽʟʽʚ, ʱʦ ʤʠ ʜʦʩʣʽʜʞʫʚʘʣʠ, ʧʨʦʩʪʝʞʫ-

ʻʪʴʩʷ ʯʽʪʢʘ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʨʝʣʴʻʬʫ. 

ʉʧʦʯʘʪʢʫ ʥʘʡʙʽʣʴʰʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʟʘʟʥʘʣʘ ʨʽʯʢʘ ʄʘʨʫʥʴʢʘ. ʅʘ ʥʽʡ ʙʫʣʦ ʟʙʫ-

ʜʦʚʘʥʦ ʢʘʩʢʘʜ ʩʪʘʚʽʚ. ɿʛʦʜʦʤ ʧʨʦʤʠʩʣʦʚʠʡ ʨʦʟʚʠʪʦʢ ʤʽʩʪʘ ʪʘ  ʧʨʦʢʣʘʜʘʥʥʷ ʟʘʣʽ-

ʟʥʠʮʽ ʩʧʨʠʷʚ ʦʩʚʦʻʥʥʶ ʽ ʧʝʨʝʪʚʦʨʝʥʥʶ ʧʽʚʥʽʯʥʦʾ ʧʘʩʤʦʚʦʾ ʯʘʩʪʠʥʠ ʤʽʩʪʘ, ʷʢʽ 

ʧʨʦʜʦʚʞʠʣʠʩʷ ʽ ʚ ʨʘʜʷʥʩʴʢʠʡ ʯʘʩ. ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩ ʥʘʩʠʧʥʠʭ ʨʦʙʽʪ ʜʣʷ 

ʚʠʨʽʚʥʶʚʘʥʥʷ ʙʘʣʢʦʚʠʭ ʬʦʨʤ ʪʘ ʟʙʫʜʦʚʘʥʦ ʧʝʨʰʽ ʙʘʛʘʪʦʧʦʚʝʨʭʽʚʢʠ. ʇʘʩʤʦ ï ʮʝ 

ʨʘʡʦʥ ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʦʾ ʟʘʙʫʜʦʚʠ, ʘ ʧʘʩʤʦʚʽ ʧʦʥʠʞʝʥʥʷ ï  ʤʘʣʦʧʦʚʝʨʭʦʚʦʾ.   

ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʚʠʩʦʢʠʡ ʢʦʝʬʽʮʽʻʥʪ ɸʊʈ ʫ 2019 ʨ. ï 0,88 ʟ ʤʘʢʩʠʤʘʣʴʥʦ 

ʤʦʞʣʠʚʦʛʦ 1,00 ï ʯʝʨʝʟ ʩʧʨʠʷʪʣʠʚʽ ʧʨʠʨʦʜʥʽ ʫʤʦʚʠ ʤʽʩʪʘ ʪʘ ʽʥʚʝʩʪʠʮʽʡʥʫ ʧʨʠ-
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ʚʘʙʣʠʚʽʩʪʴ, ʮʝʡ ʧʦʢʘʟʥʠʢ ʽ ʥʘʜʘʣʽ ʙʫʜʝ ʨʦʩʪʠ, ʙʦ ɺʠʥʥʠʢʠ ʻ ʯʠ ʥʝ ʥʘʡʧʦʧʫʣʷʨ-

ʥʽʰʠʤ ʤʽʩʮʝʤ ʜʣʷ ʞʠʪʣʦʚʦʾ ʟʘʙʫʜʦʚʠ ʟ ʫʩʽʭ ʧʝʨʝʜʤʽʩʪʴ ʃʴʚʦʚʘ. 
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Summary 

Lementarchuk Y. O., Koltun O. V. The Anthropogenic Transformation of the 

Vynnyky Town Landforms.  

The anthropogenic transformation of landforms (ATL) is an indicator that takes into account 

all the types of the anthropogenic landforms (quarries, built-up areas, ponds, reclamation channels, 

etc.), primarily in a particular area. This study focuses on the plane transformation, not vertical. 

The coefficient of ATL is proportion of the area occupied by anthropogenic landforms to the total 

selected area. If the value of the coefficient of ATL is 0.00ï0.25, then the transformation is small; 

0.26ï0.50 ï moderate; 0.51ï0.99 ï large; 1,00 ï complete.  
Vynnyky is a small satellite town near to Lviv. Its population in 2015 counts 17,000 people, 

the town territory occupies 667 ha. We have estimated the anthropogenic transformation of the 

Vynnyky landforms according to five periods of time from 1779 till 2019, and used the different 

methods, including the interpretation of topographic maps, data of field research in 2019 and mod-

ern aerial photographs. In 18th century by human action was transformed the terrain within the 

valley of the Marunka River and its tributaries, then later, especially in the second half of the 20th 

centuryïin the beginning of the 21st century, the built-up areas had replaced fluvial landforms in 

the northern part of the town and the terrain of loess forest hills. The hill slopes has goten the arti-

ficial terrassed shape, meanwhile the watersheds has become smoothed. After almost two and a half 

centuries the coefficient of ATL grew up from 0.19 till 0.88. Now Vynnyky is an investment attrac-

tive suburban area and construction development here continuous, so, the landform transformation 

will continue too. 
Keywords: anthropogenic transformation of landforms, urban geomorphology, anthropogenic 

geomorphology, Vynnyky. 

 

https://city-adm.lviv.ua/lmr/district-administration/lychakivska-raiadministratsiia
https://city-adm.lviv.ua/lmr/district-administration/lychakivska-raiadministratsiia
http://freemap.com.ua/karty-ukrainy/polskie-karty/polskie-karty-kvadrat-p49s38
https://vynnyky-rada.gov.ua/misto-sogodni/
https://vynnyky-rada.gov.ua/misto-sogodni/
http://www.etomesto.ru/mapukraine_galizienundbukowina/?x=23.977852&y=50.05554
http://freemap.com.ua/karty-ukrainy/polskie-karty/polskie-karty-kvadrat-p49s38
http://www.etomesto.ru/map-ukraine_karta-fon-miga/


ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ ʉʫʤɼʇʋ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ. ɻʝʦʛʨʘʬʽʯʥʽ ʥʘʫʢʠ. 2020. ʊ. 2. ɺʠʧ. 1 

72 

ʋɼʂ 551.89(477.44) 

DOI: doi.org/10.5281/zenodo.3762571 

ʄʘʪʚʽʾʰʠʥʘ ɾ.ʄ., ʇʘʨʭʦʤʝʥʢʦ ʆ.ɻ.
1
 

ʇɸʃɽʆʇɽɼʆʃʆɻɯʏʅɯ ɼʆʉʃɯɼɾɽʅʅʗ ˆʈʋʅʊɯɺ ɼɺʆʐɸʈʆɺʆɻʆ 

ʇʆʉɽʃɽʅʅʗ ʅɽʇʆɼɸʃɯʂ ʉ. ʂʈʀɺʆʍʀɾʀʅʎɯ ʅɸ ɺɯʅʅʀʏʏʀʅɯ 

 

ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʧʠʪʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʣʝʦʧʝʜʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ ʜʣʷ ʚʽʜʪʚʦʨʝʥʥʷ 

ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʠʭ ʦʙʩʪʘʥʦʚʦʢ ʤʠʥʫʣʦʛʦ ʷʢ ʫʤʦʚ ʧʨʦʞʠʚʘʥʥʷ ʜʘʚʥʴʦʾ ʣʶʜʠʥʠ ʚ ʦʢʨʝʤʽ ʯʘʩʦʚʽ 

ʽʥʪʝʨʚʘʣʠ ʛʦʣʦʮʝʥʫ. ʅʘ ʘʨʭʝʦʣʦʛʽʯʥʦʤʫ ʦʙôʻʢʪʽ ï ʜʚʦʰʘʨʦʚʦʤʫ ʧʦʩʝʣʝʥʥʽ ʥʝʧʦʜʘʣʽʢ 

ʩ. ʂʨʠʚʦʭʠʞʠʥʮʽ ʥʘ ɺʽʥʥʠʯʯʠʥʽ (ʬʫʥʢʮʽʦʥʫʚʘʣʦ ʫ ʜʚʘ ʧʝʨʽʦʜʠ: ʧʽʟʥʽʡ ʧʘʣʝʦʣʽʪ ï ʤʝʟʦʣʽʪ ʪʘ ʫ 

ʧʝʨʽʦʜ ʝʥʝʦʣʽʪʫ ï ʪʨʠʧʽʣʴʩʴʢʘ ʢʫʣʴʪʫʨʘ, ʝʪʘʧ ɺɯ (4500-4200 ʨ. ʜʦ ʥ. ʝ.) ʢʦʤʧʣʝʢʩʥʦ ʜʦʩʣʽ-

ʜʞʝʥʦ ˇʨʫʥʪʠ ʧʽʟʥʴʦʛʦ ʧʘʣʝʦʣʽʪʫ-ʝʥʝʦʣʽʪʫ. ʂʫʣʴʪʫʨʥʠʡ ʰʘʨ ʫ ʨʦʟʢʦʧʽ (ʚ ʤʝʞʘʭ ʷʢʦʛʦ ʟʘʢʣʘ-

ʜʝʥʦ ʨʦʟʯʠʩʪʢʫ ˉ1) ʥʘʩʠʯʝʥʠʡ ʨʫʭʦʤʠʤ ʘʨʭʝʦʣʦʛʽʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʫ ʚʠʛʣʷʜʽ ʢʨʝʤôʷʥʠʭ ʚʠ-

ʨʦʙʽʚ ʪʘ ʣʽʧʥʦʛʦ ʢʝʨʘʤʽʯʥʦʛʦ ʧʦʩʫʜʫ. ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʣʝʦʧʝʜʦʣʦʛʽʯʥʦʛʦ ʤʝʪʦʜʫ, ʚʢʣʶʯʘ-

ʶʯʠ ʤʽʢʨʦʤʦʨʬʦʣʦʛʽʯʥʠʡ, ʚʠʟʥʘʯʝʥʦ ʪʠʧʠ ʨʽʟʥʦʚʽʢʦʚʠʭ ʛʦʣʦʮʝʥʦʚʠʭ ˇʨʫʥʪʽʚ: ˇʨʫʥʪ ʜʘʚʥʴʦʛʦ 

ʧʦʩʝʣʝʥʥʷ ï ʙʫʨʠʡ ʣʽʩʦʚʠʡ, ʩʫʯʘʩʥʠʡ (ʬʦʥʦʚʠʡ) ʛʨʫʥʪ ï ʩʚʽʪʣʦ-ʩʽʨʠʡ ʦʧʽʜʟʦʣʝʥʠʡ ʣʽʩʦʚʠʡ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʛʦʣʦʮʝʥ, ˇʨʫʥʪ, ʣʘʥʜʰʘʬʪ. 

 

ʅʘʷʚʥʽʩʪʴ ʧʨʦʙʣʝʤʠ. ʋ ʥʘʰ ʯʘʩ ʚʩʝ ʙʽʣʴʰʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʶʪʴ ʧʘʤôʷʪʢʠ 

ʢʫʣʴʪʫʨʠ. ɺʩʝʙʽʯʥʝ ʚʠʚʯʝʥʥʷ ʘʨʭʝʦʣʦʛʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʜʘʻ ʥʘʤ ʤʦʞʣʠʚʽʩʪʴ 

ʙʽʣʴʰ ʪʦʯʥʦ ʚʽʜʪʚʦʨʠʪʠ ʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʝʚʦʣʶʮʽʾ ʜʘʚʥʴʦʛʦ ʩʫʩʧʣ̔ʴʩʪʚʘ. ɺ 

ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʨʽʯʯʷ ʧʨʦʚʦʜʷʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʘʨʭʝʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʤʝʪʦʜʘʤʠ 

ʘʨʭʝʦʣʦʛʽʾ ʪʘ ʧʘʣʝʦʛʝʦʛʨʘʬʽʾ ʟ ʤʝʪʦʶ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʭʘʨʘʢʪʝʨʫ ʟʤʽʥ ʣʘʥʜʰʘʬʪʽʚ 

ʨʘʡʦʥʫ ʜʦʩʣʽʜʞʝʥʥʷ.  

ɸʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ɺʘʞʣʠʚʫ ʨʦʣʴ ʚ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʜʘʥʠʭ ʟ ʘʨ-

ʭʝʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʝʜʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʚʽʜʽʛʨʘʣʠ ʜʦʩʣʽ-

ʜʞʝʥʥʷ ɯ.ɺ. ɯʚʘʥʦʚʘ [1], ɺ.ɸ. ɼʴʦʤʢʽʥʘ [2], ʆ.ʃ. ɸʣʝʢʩʘʥʜʨʦʚʩʴʢʦʛʦ [3], 

ʖ.ɻ. ʏʝʥʜʻʚʘ [4], ʘ ʚ ʋʢʨʘʾʥʽ ï ɾ.ʄ. ʄʘʪʚʽʾʰʠʥʦʾ [5], ʅ.ʇ. ɻʝʨʘʩʠʤʝʥʢʦ [6], 

ɼʤʠʪʨʫʢʘ ʖ.ʄ. [7], ʆ.ɻ. ʇʘʨʭʦʤʝʥʢʘ [8], ʉ.ʇ. ɼʦʨʦʰʢʝʚʠʯʘ [9], ʉ.ʇ. ʂʘʨʤʘʟʠ-

ʥʝʥʢʘ [10], ɸ.ʉ. ʂʫʰʥʽʨʘ [11] ʪʘ ʽʥ. [12-22]. ʄʝʪʦʜʠʢʠ ʧʘʣʝʦʧʝʜʦʣʦʛʽʯʥʠʭ, ʫ ʪ.ʯ. 

ʤʽʢʨʦʤʦʨʬʦʣʦʛʽʯʥʠʭ, ʜʦʩʣʽʜʞʝʥʴ ʜʝʪʘʣʴʥʦ ʧʦʜʘʥʽ ʚ ʤʦʥʦʛʨʘʬʽʾ ʄ.ʌ. ɺʝʢʣʠʯʘ, 

ɾ.ʄ. ʄʘʪʚʽʾʰʠʥʦʾ, ɺ.ɺ. ʄʝʜʚʝʜʻʚʘ ʪʘ ʽʥ. [23].  

ʄʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʚʯʝʥʥʷ ʨʽʟʥʦʚʽʢʦʚʠʭ ˇʨʫʥʪʽʚ ʽ ʚʩʪʘʥʦʚʣʝʥ-

ʥʷ ʪʨʝʥʜʽʚ ʾʭ ʨʦʟʚʠʪʢʫ ʥʘ ʦʩʥʦʚʽ ʧʝʜʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ˇʨʫʥʪʽʚ, ʨʝʢʦʥʩʪʨʫʢʮʽʷ 

ʟʦʥʘʣʴʥʠʭ ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʠʭ ʦʙʩʪʘʥʦʚʦʢ ʯʘʩʫ ʬʦʨʤʫʚʘʥʥʷ ʧʘʤôʷʪʢʠ. 

                                                 

ʄʘʪʚʽʾʰʠʥʘ ɾ.ʄ., ʇʘʨʭʦʤʝʥʢʦ ʆ.ɻ., 2020. 
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ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʧʘʣʝʦʧʝʜʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ, 

ʘ ʪʘʢʦʞ ʤʝʪʦʜ ʭʨʦʥʦʨʷʜʽʚ (ʛʝʦʘʨʭʝʦʣʦʛʽʯʥʠʡ ʥʘʧʨʷʤʦʢ) ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫ-

ʶʪʴʩʷ ʧʽʜ ʯʘʩ ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʫʤʦʚ ʧʨʠʨʦʜʥʦ-

ʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʨʦʞʠʚʘʥʥʷ ʜʘʚʥʴʦʾ ʣʶʜʠʥʠ ʥʘ ʢʦʥʢʨʝʪʥʠʭ ʘʨʭʝʦʣʦʛʽʯʥʠʭ 

ʧʘʤôʷʪʢʘʭ. ɺʨʘʭʫʚʘʥʥʷ ʽʩʪʦʨʽʾ ʨʦʟʚʠʪʢʫ ˇʨʫʥʪʽʚ ʜʦʟʚʦʣʷʻ ʧʦ ʥʦʚʦʤʫ ʧʽʜʽʡʪʠ ʜʦ 

ʧʨʦʙʣʝʤ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʽʣʶ ʩʫʯʘʩʥʠʭ ˇʨʫʥʪʽʚ, ʢʦʣʠ ʦʢʨʝʤʽ ʛʝʥʝʪʠʯʥʽ ʛʦʨʠʟʦ-

ʥʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʷʩʥʝʥʽ ʥʝ ʣʠʰʝ ʷʢ ʧʣʽʜ ʻʜʠʥʦʛʦ ˇʨʫʥʪʦʫʪʚʦʨʶʚʘʣʴʥʦʛʦ ʧʨʦ-

ʮʝʩʫ, ʘʣʝ ʽ ʷʢ ʦʢʨʝʤʽ ʯʘʩʪʠʥʠ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʧʨʦʬʽʣʶ, ʱʦ ʩʬʦʨʤʫʚʘʣʠʩʷ ʚ ʨʽʟʥʠʭ 

ʽ ʟʤʽʥʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʮʽʢʘʚʠʤ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʻ 

ˇʨʫʥʪʠ ʜʘʚʥʽʭ ʧʦʩʝʣʝʥʴ, ʚ ʷʢʠʭ ʫ ʧʝʨʚʠʥʥʠʭ ʦʟʥʘʢʘʭ ʟʘʬʽʢʩʦʚʘʥʦ ʦʩʦʙʣʠʚʦʩʪʽ 

ʧʨʦʬʽʣʶ ˇʨʫʥʪʫ ʯʘʩʫ ʽʩʥʫʚʘʥʥʷ ʧʦʩʝʣʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʚʯʘʪʠ ʘʥʪʨʦʧʦʛʝʥʥʫ 

ʝʚʦʣʶʮʽʶ ˇʨʫʥʪʽʚ. ʅʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ˇʨʫʥʪʠ ʚʠʚʯʘʣʠʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʢʦʤʧʣʝʢʩʫ ʧʘʣʝʦʧʝʜʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ (ʥʘʩʘʤʧʝʨʝʜ, ʤʘʢʨʦ- ʪʘ ʤʽʢʨʦʤʦʨʬʦʣʦʛʽ-

ʯʥʦʛʦ). ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʜʘʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ˇʨʫʥʪʦʚʦʛʦ ʧʨʦʬʽ-

ʣʶ ʧʽʜ ʚʧʣʠʚʦʤ ʧʨʠʨʦʜʥʠʭ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ. 

ʉʢʣʘʜʥʽʩʪʴ ʢʫʣʴʪʫʨʥʦ-ʽʩʪʦʨʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʝʥʝʦʣʽʪʫ ʟʤʫʰʫʻ ʧʨʠʜʽʣʷʪʠ 

ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʚʠʚʯʝʥʥʶ ʦʢʨʝʤʠʭ ʨʝʛʽʦʥʽʚ ʪʘ ʤʽʢʨʦʨʝʛʽʦʥʽʚ. ɼʦʩʠʪʴ ʮʽʢʘʚʠʤʠ ʫ 

ʮʴʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʻ ʧʘʤôʷʪʢʠ ʄʘʣʴʯʽʚʮʽ-1, ʇʨʠʤʦʱʘʥʠʮʷ-ʄʘʨôʷʥʽʚʢʘ-1, ʉʫʧʽʚ-

ʢʘ-2 ʪʘ ʂʨʠʚʦʭʠʞʠʥʮʽ-1 ʪʝʨʠʪʦʨʽʾ ɹʘʨʩʴʢʦʛʦ ʪʘ ʄʫʨʦʚʘʥʦ-ʂʫʨʠʣʽʚʝʮʴʢʦʛʦ ʨʘ-

ʡʦʥʽʚ ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ, ʥʘ ʷʢʠʭ ʤʠ ʧʨʦʚʦʜʠʣʠ ʧʘʣʝʦʧʝʜʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʟʘ ʟʘʧʨʦʰʝʥʥʷʤ ʜʠʨʝʢʪʦʨʘ ʨʷʪʽʚʥʦʾ ʘʨʭʝʦʣʦʛʽʯʥʦʾ ʩʣʫʞʙʠ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʛʦ 

ʮʝʥʪʨʫ ɯʥʩʪʠʪʫʪʫ ʘʨʭʝʦʣʦʛʽʾ ʅɸʅʋ ʆ. ʆʩʘʫʣʴʯʫʢʘ. (ʨʠʩ. 1). ʋ ʩʪʘʪʪʽ ʤʠ ʟʫʧʠʥʠ-

ʤʦʩʷ ʥʘ ʢʣʶʯʦʚʽʡ ʜʽʣʷʥʮʽ ʂʨʠʚʦʭʠʞʠʥʮʽ-1. 

ʇʦʩʝʣʝʥʥʷ ʂʨʠʚʦʭʠʞʠʥʮʽ-1 ʨʦʟʪʘʰʦʚʘʥʝ ʥʘ ʧʽʚʜʝʥʥʦʤʫ ʢʨʫʪʦʤʫ ʩʭʠʣʽ ʣʽ-

ʚʦʛʦ ʙʝʨʝʛʫ ʨ. ɾʚʘʥ, ʫ ʤʽʩʮʽ ʚʧʘʜʽʥʥʷ ʣʽʚʦʾ ʙʝʟʽʤʝʥʥʦʾ ʧʨʠʪʦʢʠ, ʥʘ ʩʭʽʜʥʽʡ ʦʢʦ-

ʣʠʮʽ ʩ. ʂʨʠʚʦʭʠʞʠʥʮʽ (ʯʘʩʪʢʦʚʦ ʟʘʡʤʘʻ ʪʝʨʠʪʦʨʽʶ ʩʝʣʘ). ʅʘ ʧʽʚʥʦʯʽ ʦʙôʻʢʪ ʦʙ-

ʤʝʞʝʥʠʡ ʢʨʫʪʠʤ ʩʭʠʣʦʤ ʣʽʚʦʛʦ ʙʝʨʝʛʘ ʙʝʟʽʤʝʥʥʦʛʦ ʩʪʨʫʤʢʘ, ʥʘ ʟʘʭʦʜʽ ʜʦʣʠʥʦʶ 

ʨ. ɾʚʘʥ, ʥʘ ʧʽʚʥʦʯʽ ʙʘʣʢʦʶ ʽʟ ʧʝʨʝʩʠʭʘʶʯʠʤ ʩʪʨʫʤʢʦʤ. ʎʝʥʪʨʘʣʴʥʘ ʯʘʩʪʠʥʘ ʧʦ-

ʩʝʣʝʥʥʷ ʨʦʟʨʽʟʘʥʘ ʙʘʣʢʦʶ. 

ɺ ʘʨʭʝʦʣʦʛʽʯʥʠʭ ʨʦʟʢʨʠʪʪʷʭ ʨʝʰʪʦʢ ʩʪʘʮʽʦʥʘʨʥʠʭ ʩʧʦʨʫʜ ʥʝ ʚʠʷʚʣʝʥʦ, ʢʫ-

ʣʴʪʫʨʥʠʡ ʰʘʨ ʫ ʨʦʟʢʦʧʽ ʥʘʩʠʯʝʥʠʡ ʨʫʭʦʤʠʤ ʘʨʭʝʦʣʦʛʽʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʫ ʚʠ-

ʛʣʷʜʽ ʢʨʝʤᾷʷʥʠʭ ʚʠʨʦʙʽʚ ʪʘ ʣʽʧʥʦʛʦ ʢʝʨʘʤʽʯʥʦʛʦ ʧʦʩʫʜʫ. ʇʦʩʝʣʝʥʥʷ ʜʚʦʰʘʨʦʚʝ ʽ 

ʬʫʥʢʮʽʦʥʫʚʘʣʦ ʫ ʜʚʘ ʧʝʨʽʦʜʠ ï ʧʽʟʥʽʡ ʧʘʣʝʦʣʽʪ ï ʤʝʟʦʣʽʪ ʪʘ ʫ ʧʝʨʽʦʜ ʝʥʝʦʣʽʪʫ ï 

ʪʨʠʧʽʣʴʩʴʢʘ ʢʫʣʴʪʫʨʘ, ʝʪʘʧ ɺɯ (4500-4200 ʨ. ʜʦ ʥ. ʝ.) [24]. ʊʝʨʠʪʦʨʽʷ ʜʦʩʣʽʜʞʝʥʴ 

ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʤʝʞʘʭ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʦʾ ʇʨʠʜʥʽʩʪʨʦʚʩʴʢʦ-ʇʦʜʽʣʴʩʴʢʦʾ ʣʽʩʦʩ-

ʪʝʧʦʚʦʾ ʣʘʥʜʰʘʬʪʥʦʾ ʦʙʣʘʩʪʽ (ʮʝʥʪʨʘʣʴʥʘ ʪʘ ʧʽʚʥʽʯʥʘ ʯʘʩʪʠʥʘ), ʷʢʘ ʟʘʡʤʘʻ ʧʨʠ-

ʜʥʽʩʪʨʦʚʩʴʢʠʡ ʩʭʠʣ ʇʦʜʽʣʴʩʴʢʦʾ ʚʠʩʦʯʠʥʠ ʪʘ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʚʽʜ ʊʦʚʪʨʦʚʦʛʦ 

ʢʨʷʞʫ ʥʘ ʟʘʭʦʜʽ ʜʦ ʨ. ʂʘʤôʷʥʢʘ ʥʘ ʩʭʦʜʽ. ʇʽʚʥʽʯʥʘ ʤʝʞʘ ʦʙʤʝʞʫʻʪʴʩʷ ʜʦʣʠʥʘʤʠ-

ʢʘʥʴʡʦʥʘʤʠ ʣʽʚʠʭ ʧʨʠʪʦʢ ʨ. ɼʥʽʩʪʝʨ, ʽʟ ʧʽʚʜʥʷ ʦʙʤʝʞʝʥʘ ʜʦʣʠʥʦʶ ɼʥʽʩʪʨʘ.  
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ʈʠʩ. 1. ʈʦʟʪʘʰʫʚʘʥʥʷ ʧʘʤᾷʷʪʦʢ: 1 ï ʄʘʣʴʯʽʚʮʽ-1; 2 ï ʇʨʠʤʦʱʘʥʠʮʷ-ʄʘʨᾷʷʥʽʚʢʘ-1; 3 ï ʉʫʧ̔-

ʚʢʘ-2; 4 ï ʂʨʠʚʦʭʠʞʠʥʮʽ-1 (ʘ ï ʨʦʟʯʠʩʪʢʘ ˉ1 ʚ ʤʝʞʘʭ ʜʘʚʥʴʦʛʦ ʧʦʩʝʣʝʥʥʷ; ʙ ï ʨʦʟʯʠʩʪʢʘ ˉ2 

(ʬʦʥʦʚʠʡ ʨʦʟʨʽʟ). ʄʘʩʰʪʘʙ: 1 : 100 000. ʅʫʤʝʨʘʮʽʷ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʦʤʝʨ ʢʣʶʯʦʚʦʾ ʜʽʣʷʥʢʠ ʽ 

ʤʽʩʮʷ ʾʾ ʨʦʟʪʘʰʫʚʘʥʥʷ. 

 

ʅʘʤʠ ʜʦʩʣʽʜʞʝʥʦ ʨʦʟʨʽʟʠ ˇʨʫʥʪʽʚ ʷʢ ʫ ʤʝʞʘʭ ʜʘʚʥʴʦʛʦ ʧʦʩʝʣʝʥʥʷ, ʪʘʢ ʽ ʧʦʟʘ 

ʡʦʛʦ ʤʝʞʘʤʠ (ʬʦʥʦʚʘ ʨʦʟʯʠʩʪʢʘ) (ʨʠʩ. 2). ɿ ʨʦʟʯʠʩʪʦʢ ʚʽʜʽʙʨʘʥʦ ʟʨʘʟʢʠ ʥʘ ʨʽʟʥʽ 

ʚʠʜʠ ʘʥʘʣʽʟʽʚ (ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ, ʚʘʣʦʚʠʡ ʭʽʤʽʯʥʠʡ, ʤʽʢʨʦʤʦʨʬʦʣʦʛʽʯʥʠʡ), 

ʟʨʦʙʣʝʥʦ ʧʦʣʴʦʚʽ ʤʘʩʰʪʘʙʥʽ ʟʘʨʠʩʦʚʢʠ ʟ ʧʨʠʤʘʟʢʘʤʠ ʥʘʪʫʨʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʤʽʢʨʦʤʦʨʬʦʣʦʛʽʶ ˇʨʫʥʪʽʚ ʟʘ ʛʝʥʝʪʠʯʥʠʤʠ ʛʦʨʠʟʦʥʪʘʤʠ ʚ 11 

ʰʣʽʬʘʭ ʟ ʥʝʧʦʨʫʰʝʥʦʶ ʩʪʨʫʢʪʫʨʦʶ.  
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ʈʠʩ. 2. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʨʦʟʯʠʩʪʦʢ ʥʘ ʬʦʥʽ ʩʫʯʘʩʥʠʭ ʣʘʥʜʰʘʬʪʽʚ: ʘ ï ˇʨʫʥʪ ʜʘʚʥʴʦʛʦ 

ʜʚʦʰʘʨʦʚʦʛʦ ʧʦʩʝʣʝʥʥʷ; ʙ ï ʩʫʯʘʩʥʠʡ (ʬʦʥʦʚʠʡ) ˇʨʫʥʪ. 

 

ʈʆɿʏʀʉʊʂɸ ˉ1 (48Á48.564ËN; 027Á33.905Ëɽ). ɿʘʢʣʘʜʝʥʦ ʚ 300 ʤ ʚʽʜ ʩʭʽʜ-

ʥʦʾ ʦʢʦʣʠʮʽ ʩ. ʂʨʠʚʦʭʠʞʠʥʮʽ, ʥʘ ʟʘʭʽʜ ʚʽʜ ʣʽʥʽʾ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ (ʦʧʦʨʘ ˉ142), ʚ 

30 ʤ ʚʽʜ ʫʨʽʟʫ ʷʨʫ. ˆʨʫʥʪ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʪʘʢʠʤʠ ʛʝʥʝʪʠʯʥʠʤʠ ʛʦʨʠʟʦʥʪʘʤʠ 

(ʨʠʩ. 3). 

     
ʈʠʩ. 3. ʈʦʟʨʽʟ ʧʦʩʝʣʝʥʥʷ ʪʨʠʧʽʣʴʩʴʢʦʛʦ ʯʘʩʫ: ʣʽʚʦʨʫʯ (ɸ) ï ʬʦʪʦ ʨʦʟʯʠʩʪʢʠ; ʧʨʘʚʦʨʫʯ  

(ɹ) ï ʢʦʣʴʦʨʦʚʘ ʧʦʣʴʦʚʘ ʟʘʤʘʣʴʦʚʢʘ ʟ ʧʨʠʤʘʟʢʘʤʠ ʧʨʠʨʦʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

 

ɸ 

ɹ 
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ˆʨʫʥʪ ʜʘʚʥʴʦʛʦ ʧʦʩʝʣʝʥʥʷ 

ʅɽglʦʨʥ.ï 

0,0-0,2 ʤ 

ɹʫʨʫʚʘʪʦ-ʩʽʨʠʡ, ʟʚʝʨʭʫ ʜʝʨʥʠʥʘ ʜʦ 0,05 ʤ, ʜʨʽʙʥʦ ʛʨʫʜʢʫʚʘʪʠʡ, ʧʠʣʫʚʘʪʠʡ 

ʩʝʨʝʜʥʽʡ ʜʦ ʚʘʞʢʦʛʦ ʩʫʛʣʠʥʦʢ, ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʧʦʦʜʠʥʦʢʽ ʬʨʘʛʤʝʥʪʠ ʢʝʨʘʤʽʢʠ. 

ʇʝʨʝʭʽʜ ʽ ʤʝʞʘ ʜʦʩʠʪʴ ʯʽʪʢʽ. 

ʋ ʰʣʽʬʘʭ ʛʦʨʠʟʦʥʪʫ ʅɽglʦʨʥ. ʧʽʜ ʤʽʢʨʦʩʢʦʧʦʤ (ʨʠʩ. 4) ʤʘʪʝʨʽʘʣ ʩʚʽʪʣʦ-

ʩʽʨʠʡ, ʛʫʙʯʘʩʪʦʾ ʙʫʜʦʚʠ, ʥʝʦʜʥʦʨʽʜʥʦ ʟʘʙʘʨʚʣʝʥʠʡ, ʟ ʷʩʢʨʘʚʦ ʚʠʨʘʞʝʥʠʤʠ ʧʣʷ-

ʤʘʤʠ ʦʛʣʝʻʥʥʷ, ʥʘʩʠʯʝʥʠʡ ʧʨʠʩʠʧʢʦʶ SiO2, ʚʠʦʢʨʝʤʣʶʶʪʴʩʷ ʧʣʷʤʠ, ʟʘʙʘʨʚʣʝʥʽ 

ʟʘʣʽʟʠʩʪʦ-ʛʫʤʫʩʦʚʦʶ ʨʝʯʦʚʠʥʦʶ, ʛʫʤʫʩ ʧʝʨʝʚʘʞʥʦ ʜʠʩʧʝʨʛʦʚʘʥʠʡ, ʘʣʝ ʤʘʩʘ 

ʤʘʻ ʦʟʥʘʢʠ ʦʧʽʜʟʦʣʝʥʥʷ, ʜʝʷʢʽ ʜʽʣʷʥʢʠ ʟ ʥʘʧʽʚʟʨʫʡʥʦʚʘʥʠʤʠ ʩʢʣʘʜʥʠʤʠ ʤʽʢʨʦʘʛ-

ʨʝʛʘʪʘʤʠ ʽ ʪʝʤʥʦʟʘʙʘʨʚʣʝʥʽ, ʻ ʜʽʣʷʥʢʠ ñʚʽʜʤʠʪʽò ʚʽʜ ʛʫʤʫʩʫ ʽ ʟʘʣʽʟʘ ʟ ʚʽʜʥʦʩ-

ʥʠʤ ʥʘʢʦʧʠʯʝʥʥʷʤ ʧʠʣʫʚʘʪʠʭ ʟʝʨʝʥ ʢʚʘʨʮʫ. ʉʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʦʟʥʘʢʠ ʧʝʨʝʨʦʟ-

ʧʦʜʽʣʫ ʟʘʣʽʟʘ ʽ ʛʫʤʫʩʫ, ʨʦʟʚʠʥʝʥʽ ʧʘʨʘʣʝʣʴʥʽ ʧʦʨʠ, ʤʘʩʘ ʧʫʭʢʘ, ʛʫʙʯʘʩʪʘ, ʻ ʢʦʥ-

ʮʝʥʪʨʘʮʽʾ ʢʦʣʦʤʦʨʬʥʠʭ ʛʣʠʥ (0,02 ʤʤ). ɸʛʨʝʛʘʪʠ ʫ ʬʦʨʤʽ ʙʣʦʢʽʚ ʥʘʩʠʯʝʥʽ ʛʣʠ-

ʥʦʶ. ɺʠʜʽʣʷʶʪʴʩʷ ʟʙʘʛʘʯʝʥʽ ʥʘ ʛʣʠʥʫ ʽ ʛʫʤʫʩ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʦʣʦʤʦʨʬʥʠʭ ʛʣʠʥ 

ʧʦ ʧʦʨʘʭ (0,05 ʤʤ), ʥʝʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʽ ʛʫʤʫʩ, ʟʘʣʽʟʦ. ɭ ñʚʽʜʤʠʪʽò ʜʽʣʷʥ-

ʢʠ ʽ ʜʽʣʷʥʢʠ ʟ ʢʦʣʦʤʦʨʬʥʠʤʠ ʛʣʠʥʘʤʠ, ʷʢʽ ʧʨʦʩʦʯʫʶʪʴ ʧʣʘʟʤʫ. ɿʝʨʥʘ ʤʽʥʝʨʘʣʴ-

ʥʦʛʦ ʩʢʝʣʝʪʫ ʩʢʣʘʜʘʶʪʴ 30-40% ʧʣʦʱʽ ʰʣʽʬʘ. 

ʅEgl ï  

0,2-0,35 ʤ 

ɹʫʨʠʡ, ʤʝʥʰ ʱʽʣʴʥʠʡ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʠʱʝʣʝʞʘʯʠʤ, ʜʦʥʠʟʫ ʩʚʽʪʣʽʰʘʻ, ʛʨʫʜ-

ʢʫʚʘʪʦ-ʟʝʨʥʠʩʪʠʡ, ʧʩʝʚʜʦʦʛʣʝʻʥʠʡ ʚʽʜ ʟʘʩʪʦʶ ʚʦʜ, ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʧʣʷʤʠ ʧʨʠ-

ʩʠʧʢʠ SiO2, ʯʝʨʚʦʨʠʾʥʠ, ʢʨʦʪʦʚʠʥ ʤʘʣʦ, ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʢʦʨʽʥʥʷ ʨʦʩʣʠʥ. ʇʠʣʫ-

ʚʘʪʠʡ ʩʝʨʝʜʥʽʡ ʩʫʛʣʠʥʦʢ, ʧʝʨʝʭʽʜ ʯʽʪʢʠʡ ʽ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʟʘ ʧʦʩʠʣʝʥʥʷʤ ʽʥʪʝ-

ʥʩʠʚʥʦʩʪʽ ʩʽʨʫʚʘʪʦʛʦ ʢʦʣʴʦʨʫ.  

ʋ ʰʣʽʬʽ ʛʦʨʠʟʦʥʪʫ ʅEgl (ʨʠʩ. 5) ʤʘʪʝʨʽʘʣ ʧʦʜʽʙʥʠʡ ʜʦ ʪʦʛʦ, ʷʢʠʡ ʤʠ ʩʧʦ-

ʩʪʝʨʽʛʘʣʠ ʫ ʧʦʧʝʨʝʜʥʴʦʤʫ ʰʣʽʬʽ ʟ ʧʦʤʽʪʥʦ ʟʨʫʡʥʦʚʘʥʠʤʠ ʤʽʢʨʦʘʛʨʝʛʘʪʘʤʠ, 

ʥʘʷʚʥʽ ʚʠʦʢʨʝʤʣʝʥʥʷ ʢʦʣʦʤʦʨʬʥʠʭ ʛʣʠʥ, ñʚʽʜʤʠʪʽò ʜʽʣʷʥʢʠ. 

Ih ï  

0,35-0,55 ʤ 

ʉʽʨʫʚʘʪʦ-ʙʫʨʠʡ, ʜʨʫʛʠʡ ʛʫʤʫʩʦʚʠʡ ʛʦʨʠʟʦʥʪ, ʪʝʤʥʽʰʠʡ ʥʽʞ ʚʠʱʝʣʝʞʘʯʠʡ, 

ʫʱʽʣʴʥʝʥʠʡ, ʛʨʫʜʢʫʚʘʪʦ-ʟʝʨʥʠʩʪʠʡ ʟ ʧʝʨʝʭʦʜʦʤ ʜʦ ʜʨʽʙʥʦʛʦʨʽʭʫʚʘʪʦʛʦ ʟ ʯʠʩ-

ʣʝʥʥʠʤʠ ʢʦʨʽʥʮʷʤʠ ʨʦʩʣʠʥ, ʯʝʨʚʦʨʠʾʥʘʤʠ, ʧʠʣʫʚʘʪʠʡ ʚʘʞʢʠʡ ʩʫʛʣʠʥʦʢ. ɼʦʥʠ-

ʟʫ ʩʚʽʪʣʽʰʘʻ, ʧʝʨʝʭʽʜ ʯʽʪʢʠʡ ʟʘ ʢʦʣʴʦʨʦʤ ʽ ʩʪʨʫʢʪʫʨʦʶ. ʅʘʷʚʥʘ ʤʘʨʛʘʥʮʝʚʘ ʧʫ-

ʥʢʪʘʮʽʷ, ʦʢʨʝʤʽ ʙʦʙʦʚʠʥʠ.  

ʋ ʜʨʫʛʦʤʫ ʛʫʤʫʩʦʚʦʤʫ ʛʦʨʠʟʦʥʪʽ (Ih)(ʨʠʩ.6), ʱʦ ʻ ʦʜʥʦʯʘʩʥʦ ʽʣʶʚʽʘʣʴʥʠʤ ʤʘ-

ʩʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫʱʽʣʴʥʝʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʩʽʨʦ-ʙʫʨʠʤ ʟʘ ʢʦʣʴʦʨʦʤ, ʥʝʦʜʥʦʨʽʜʥʦ 

ʟʘʙʘʨʚʣʝʥʠʤ ʟʘʚʜʷʢʠ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʛʫʤʫʩʫ ʽ ʟʘʣʽʟʘ; ʩʢʣʘʜʝʥʥʷ ʫ ʬʦʨʤʽ ʟʣʠʪʠʭ 

ʙʣʦʢʽʚ, ʢʨʘʾ ʷʢʠʭ ʟʽ ʱʽʣʴʥʠʤʠ ʟʘʣʽʟʠʩʪʦ-ʛʫʤʫʩʦʚʠʤʠ ʧʣʽʚʢʘʤʠ. ʄʘʡʞʝ ʥʝ ʨʦʟ-

ʚʠʥʝʥʽ ʚʥʫʪʨʽʰʥʴʦʘʛʨʝʛʘʪʥʽ ʧʦʨʠ, ʻ ʧʦʨʠ-ʪʨʽʱʠʥʠ ʚʩʝʨʝʜʠʥʽ ʙʣʦʢʽʚ ʽ ʤʽʞ ʥʠ-

ʤʠ, ʛʫʤʫʩ ʧʝʨʝʨʦʟʧʦʜʽʣʝʥʠʡ, ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚʠʦʢʨʝʤʣʝʥʥʷ ʢʦʣʦʤʦʨʬʥʠʭ ʛʣʠʥ 

(ʪʝʤʥʦ-ʙʫʨʽ ʥʘʧʣʠʚʠ, ʧʨʦʩʦʯʝʥʥʷ ʧʣʘʟʤʠ). ʇʣʘʟʤʘ ʚʤʽʱʫʻ ʛʨʫʙʽ ʯʘʩʪʦʯʢʠ ʛʫ-

ʤʫʩʫ ʽ ʛʣʠʥ, ʷʢʽ ʢʦʥʮʝʥʪʨʫʶʪʴʩʷ ʙʽʣʷ ʧʦʨ ʽ ʽʥʢʨʫʩʪʫʶʪʴ ʧʦʨʠ-ʪʨʽʱʠʥʠ. ʇʦʤʽ-

ʪʥʽ ñʚʽʜʤʠʪʽò ʜʽʣʷʥʢʠ, ʟʙʘʛʘʯʝʥʽ ʥʘ ʟʝʨʥʘ ʢʚʘʨʮʫ. ɿʝʨʥʘ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʝʣʝʪʫ 

ʱʽʣʴʥʦ ʫʧʘʢʦʚʘʥʽ ʫ ʛʣʠʥʠʩʪʽʡ ʧʣʘʟʤʽ, ʟʘʡʤʘʶʪʴ ʜʦ 60% ʧʣʦʱʽ ʰʣʽʬʘ ʽ ʧʨʝʜ-

ʩʪʘʚʣʝʥʽ ʧʝʨʝʚʘʞʥʦ ʢʨʫʧʥʦʧʠʣʫʚʘʪʠʤʠ ʟʝʨʥʘʤʠ, ʧʦʦʜʠʥʦʢʠʤʠ ʫʣʘʤʢʘʤʠ ʧʦ-

ʨʽʜ ʜʦ 0,2 ʤʤ ʫ ʜʽʘʤʝʪʨʽ. ʇʨʦʷʚʣʷʶʪʴʩʷ ʦʟʥʘʢʠ ʝʣʶʚʽʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

ɯgl ï  

0,55-0,7 ʤ 

ɹʫʨʠʡ, ʱʽʣʴʥʠʡ, ʦʜʥʦʨʽʜʥʠʡ ʟʘ ʢʦʣʴʦʨʦʤ, ʚôʷʟʢʠʡ, ʜʨʽʙʥʦʛʦʨʽʭʫʚʘʪʠʡ ʚʘʞ-

ʢʠʡ ʩʫʛʣʠʥʦʢ ʽʟ ʩʠʟʠʤʠ ʧʣʷʤʘʤʠ ʦʛʣʝʻʥʥʷ, ʟ ʤʘʨʛʘʥʮʝʚʦʶ ʧʫʥʢʪʘʮʽʻʶ ʧʦ 

ʚʩʴʦʤʫ ʧʨʦʬʽʣʶ, ʦʟʘʣʽʟʥʝʥʠʡ, ʟ ʦʢʨʝʤʠʤʠ ʙʦʙʦʚʠʥʘʤʠ, ʘʣʝ ʩʘʤʝ ʚ ʮʴʦʤʫ ʛʦʨʠ-

ʟʦʥʪʽ ʾʭ ʥʘʜʣʠʰʦʢ. ʇʦʤʽʪʥʽ ʚʠʦʢʨʝʤʣʝʥʥʷ ʤʘʨʛʘʥʮʶ ʧʦ ʭʦʜʘʤ ʨʝʰʪʦʢ ʨʦʩʣʠʥ, 

ʟ ʧʣʷʤʘʤʠ ʦʟʘʣʽʟʥʝʥʥʷ. ʇʝʨʝʭʽʜ ʧʦʩʪʫʧʦʚʠʡ, ʜʦʙʨʝ ʧʦʤʽʪʥʠʡ ʟʘ ʦʩʚʽʪʣʝʥʥʷʤ ʽ 

ʧʦʞʦʚʪʽʥʥʷʤ ʤʘʩʠ.  

ʋ ʰʣʽʬʽ ʛʦʨʠʟʦʥʪʫ Igl (ʨʠʩ. 7) ʤʘʪʝʨʽʘʣ ʙʫʨʠʡ, ʥʝʦʜʥʦʨʽʜʥʦ ʟʘʙʘʨʚʣʝʥʠʡ, ʟ 

ʪʝʤʥʠʤʠ ʽ ʩʚʽʪʣʠʤʠ ʜʽʣʷʥʢʘʤʠ, ʨʦʟʙʠʪʠʡ ʩʧʨʷʤʣʝʥʠʤʠ ʪʨʽʱʠʥʘʤʠ ʥʘ ʟʣʠʪʽ 

ʙʣʦʢʠ, ʢʨʘʾ ʷʢʠʭ ʤʘʶʪʴ ʪʝʤʥʦ-ʙʫʨʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʣʽʟʠʩʪʦ-ʛʣʠʥʠʩʪʦʾ ʨʝʯʦʚʠ-

ʥʠ. ʇʦʨʠ-ʪʨʽʱʠʥʠ ʽʥʢʨʫʩʪʦʚʘʥʽ ʪʝʤʥʽʰʦʶ ʟʘʣʽʟʠʩʪʦ-ʛʣʠʥʠʩʪʦʶ ʨʝʯʦʚʠʥʦʶ, ʟ 
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ʪʝʤʥʦ-ʙʫʨʠʤʠ ʥʘʧʣʠʚʘʤʠ ʢʦʣʦʤʦʨʬʥʠʭ ʛʣʠʥ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʛʨʫʙʽ ʯʘʩʪʦʯʢʠ 

ʛʫʤʫʩʫ ʽ ʛʣʠʥ. ɺʮʽʣʦʤʫ, ʥʘʧʣʠʚʽʚ ʤʝʥʰʝ, ʥʽʞ ʫ ʧʦʧʝʨʝʜʥʴʦʤʫ ʰʣʽʬʽ. ʆʩʦʙʣʠʚʽʩ-

ʪʶ ʻ ʪʝ, ʱʦ ʤʘʪʝʨʽʘʣ ʥʝʦʜʥʦʨʽʜʥʦ ʧʨʦʬʘʨʙʦʚʘʥʠʡ ʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʣʽʟʠʩʪʦ-

ʛʣʠʥʠʩʪʦʾ ʨʝʯʦʚʠʥʠ ʧʨʦʷʚʣʷʶʪʴʩʷ ʧʦ ʢʨʘʷʭ ʧʦʨ. ɿʝʨʥʘ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʝʣʝʪʫ 

ʩʢʣʘʜʘʶʪʴ ʜʦ 60% ʧʣʦʱʽ ʰʣʽʬʘ ʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʢʨʫʧʥʦ- ʽ ʩʝʨʝʜʥʴʦʧʠʣʫʚʘʪʠʤʠ 

ʟʝʨʥʘʤʠ, ʜʝʷʢʽ ʜʽʣʷʥʢʠ ʧʨʦʩʦʯʝʥʽ ʢʦʣʦʤʦʨʬʥʠʤʠ ʛʣʠʥʘʤʠ. ʅʘʷʚʥʽ ʩʠʟʽ ʧʣʷʤʠ 

ʦʛʣʝʻʥʥʷ. 

Ip(k) ï  

0,7-0,9 ʤ 

ɾʦʚʪʫʚʘʪʦ-ʙʫʨʠʡ, ʦʛʣʝʻʥʠʡ, ʚôʷʟʢʠʡ, ʟʤʝʥʰʫʻʪʴʩʷ ʚʤʽʩʪ ʤʘʨʛʘʥʮʶ ʫ ʚʠʛʣʷʜʽ 

ʮʷʪʦʯʦʢ, ʘʣʝ ʟôʷʚʣʷʶʪʴʩʷ ʦʢʨʝʤʽ ʤʽʮʝʣʷʨʥʽ ʢʘʨʙʦʥʘʪʠ. 

ʋ ʰʣʽʬʘʭ ʛʦʨʠʟʦʥʪʫ Ip(k) (ʨʠʩ. 8) ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʙʫʨʘ ʥʝʦʜʥʦʨʽʜʥʦ ʟʘʙʘʨʚ-

ʣʝʥʘ ʤʘʩʘ, ʙʫʜʦʚʘ ʧʠʣʫʚʘʪʦ-ʧʣʘʟʤʝʥʥʘ ʫ ʬʦʨʤʽ ʟʣʠʪʠʭ ʙʣʦʢʽʚ, ʘʣʝ ʻ ʜʽʣʷʥʢʠ, ʜʝ 

ʧʨʦʷʚʣʷʶʪʴʩʷ ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʽ ʘʛʨʝʛʘʪʠ ʽ ʛʫʙʯʘʩʪʽʩʪʴ ʤʽʢʨʦʙʫʜʦʚʠ. 

ɺʩʝʨʝʜʠʥʽ ʙʣʦʢʽʚ ʻ ʦʢʨʫʛʣʽ ʜʦ 0,2 ʤʤ ʢʦʥʮʝʥʪʨʠʯʥʽ ʟʘʣʽʟʠʩʪʦ-ʛʣʠʥʠʩʪʽ ʫʪʚʦ-

ʨʝʥʥʷ ʟʽ ʩʣʘʙʢʦʨʦʟʚʠʥʝʥʠʤʠ ʧʦʨʘʤʠ-ʪʨʽʱʠʥʘʤʠ, ʷʢʽ ʨʦʟʜʽʣʷʶʪʴ ʢʘʨʙʦʥʘʪʥʦ-

ʛʣʠʥʠʩʪʽ ʘʛʨʝʛʘʪʠ. ʅʘʧʣʠʚʠ ʚʽʜʩʫʪʥʽ, ʧʣʘʟʤʘ ʩʣʘʙʢʦ ʧʨʦʩʦʯʝʥʘ ʤʽʢʨʦʢʨʠʩʪʘ-

ʣʽʯʥʠʤ ʢʘʣʴʮʠʪʦʤ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʢʦʘʛʫʣʷʮʽʾ ʟʘʣʽʟʠʩʪʦ-ʛʣʠʥʠʩʪʦʾ ʨʝʯʦʚʠ-

ʥʠ. ʅʘ ʟʘʛʘʣʴʥʦʤʫ ʬʦʥʽ ʧʦʤʽʪʥʽ ʪʝʤʥʦʙʫʨʽ ʜʽʣʷʥʢʠ, ʧʦʦʜʠʥʦʢʽ ʤʽʢʨʦʦʨʰʪʝʡʥʠ 

ʜʦ 0,3 ʤʤ ʪʘ ʯʽʪʢʠʡ ʧʝʨʝʭʽʜ ʜʦ ʣʽʩʦʚʦʾ ʤʽʢʨʦʙʫʜʦʚʠ ʫ ʚʠʛʣʷʜʽ ʩʢʣʘʜʥʠʭ ʘʛʨʝʛʘ-

ʪʽʚ. ɿʝʨʥʘ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʝʣʝʪʫ ʩʢʣʘʜʘʶʪʴ ʙʽʣʷ 70% ʧʣʦʱʽ ʰʣʽʬʘ ʽ ʻ ʧʝʨʝʚʘ-

ʞʥʦ ʧʨʝʜʩʪʘʚʣʝʥʠʤʠ ʢʨʫʧʥʦʧʠʣʫʚʘʪʠʤʠ ʯʘʩʪʦʯʢʘʤʠ. ʅʘʷʚʥʽ ʦʢʨʝʤʽ ʢʨʠʩʪʘ-

ʣʠ ʢʘʣʴʮʠʪʫ ʧʦ ʧʦʨʘʭ ʚʩʝʨʝʜʠʥʽ ʙʣʦʢʽʚ. ʂʨʘʾ ʧʦʨ ʟʘʙʘʨʚʣʝʥʽ ʟʘʣʽʟʠʩʪʦ-

ʛʣʠʥʠʩʪʦʶ ʨʝʯʦʚʠʥʦʶ.  

Pik ï  

0,9-1,0 ʤ 

ɾʦʚʪʫʚʘʪʦ-ʩʚʽʪʣʦ-ʙʫʨʠʡ ʚʘʞʢʠʡ ʩʫʛʣʠʥʦʢ-ʛʣʠʥʘ, ʱʽʣʴʥʠʡ, ʛʦʨʽʭʫʚʘʪʠʡ ʢʘʨ-

ʙʦʥʘʪʥʠʡ ʛʦʨʠʟʦʥʪ. 

ʋ ʰʣʽʬʽ ʧʦʨʦʜʠ (ʨʠʩ. 9) ʤʘʪʝʨʽʘʣ ʛʫʙʯʘʩʪʠʡ, ʧʫʭʢʠʡ, ʩʢʣʘʜʝʥʠʡ ʣʝʩʦʚʠʤʠ ʯʘ-

ʩʪʦʯʢʘʤʠ ʜʦ 0,02-0,04 ʤʤ ʟʽ ʟʚʠʚʠʩʪʠʤʠ ʧʦʨʘʤʠ, ʷʢʽ ʟʘʡʤʘʶʪʴ ʙʽʣʷ 40% ʧʣʦ-

ʱʽ ʰʣʽʬʘ. ʄʽʢʨʦʙʫʜʦʚʘ ʣʝʩʦʚʘ, ʟ ʧʦʦʜʠʥʦʢʠʤʠ ʤʽʢʨʦʦʨʰʪʝʡʥʘʤʠ  ʜʦ 0,1 ʤʤ ʚ 

ʜʽʘʤʝʪʨʽ ʢʦʥʮʝʥʪʨʠʯʥʦʾ ʙʫʜʦʚʠ, ʤʘʩʘ ʧʨʦʩʦʯʝʥʘ ʤʽʢʨʦ- ʽ ʜʨʽʙʥʦʢʨʠʩʪʘʣʽʯʥʠʤ 

ʢʘʣʴʮʠʪʦʤ. ʄʽʥʝʨʘʣʴʥʠʡ ʩʢʝʣʝʪ ʩʪʘʥʦʚʠʪʴ 70% ʧʣʦʱʽ ʰʣʽʬʘ ʽ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʡ ʢʨʫʧʥʦ- ʽ ʩʝʨʝʜʥʴʦʧʠʣʫʚʘʪʠʤʠ ʟʝʨʥʘʤʠ ʢʚʘʨʮʫ. ʉʪʨʫʢʪʫʨʘ ʛʣʠʥ ʧʝʨʝʭʨʝʩ-

ʥʦ-ʣʫʩʢʫʚʘʪʘ.  
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