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ɺ ʩʙʦʨʥʠʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʪʘʪʴʠ ʧʦ ʠʪʦʛʘʤ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥ-

ʬʝʨʝʥʮʠʠ çɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʉʠʙʠʨʠ ʠ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʛʦ ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ ʨʝʛʠ-

ʦʥʘè, ʧʦʩʚʷʱʝʥʥʦʡ ʧʘʤʷʪʠ ʜ.ʛ.ʥ., ʧʨʦʬʝʩʩʦʨʘ ɺ.ʉ. ʈʝʚʷʢʠʥʘ, ʦʩʥʦʚʘʪʝʣʷ ɻʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘ-

ʢʫʣʴʪʝʪʘ (ʥʳʥʝ ʀʥʩʪʠʪʫʪʘ ʛʝʦʛʨʘʬʠʠ) ɸʣʪʘʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʆʩʥʦʚʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʢʦʥʬʝʨʝʥʮʠʠ: ʥʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʦʨʥʳʭ 

ʨʝʛʠʦʥʦʚ; ʣʘʥʜʰʘʬʪʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʮʠʬʨʦʚʳʝ ʛʝʦʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʫʩʪʦʡʯʠ-

ʚʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ; ʫʧʨʘʚʣʝʥʠʝ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ 

ʨʘʟʚʠʪʠʝ ʪʝʨʨʠʪʦʨʠʡ; ʩʦʚʨʝʤʝʥʥʦʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ ʠ ʩʦʭʨʘʥʝʥʠʝ ʧʨʠʨʦʜʥʦʛʦ ʥʘʩʣʝʜʠʷ; 

ʛʦʨʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʉʠʙʠʨʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ: ʚʦʟʤʦʞʥʦʩʪʠ, ʨʠʩʢʠ ʠ ʙʘʨʴ-

ʝʨʳ ʨʘʟʚʠʪʠʷ; ʧʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ; ʪʫʨʠʟʤ ʠ ʟʜʦʨʦ-

ʚʴʝʩʙʝʨʝʞʝʥʠʝ. 
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ɺʀʂʊʆʈ ʉɽʄɪʅʆɺʀʏ ʈɽɺʗʂʀʅ 

 
 

 

ʋɼʂ 911 

ʖ.ɺ. ʂʦʟʳʨʝʚʘ, ʀ.ʅ. ʈʦʪʘʥʦʚʘ 

 

ɻɽʆɻʈɸʌʀʏɽʉʂʆɽ ʅɸʉʃɽɼʀɽ ʀ ʆʉʅʆɺʅʓɽ ɺɽʍʀ ɾʀɿʅʀ  

ʇʈʆʌɽʉʉʆʈɸ ɺ.ʉ. ʈɽɺʗʂʀʅɸ  

 

ʂʘʞʜʦʝ ʧʦʢʦʣʝʥʠʝ ʛʝʦʛʨʘʬʦʚ ʧʨʠʚʥʦʩʠʪ ʥʦʚʳʝ ʠʜʝʠ ʚ ʨʘʟʚʠʪʠʝ ʥʘʫʢʠ, ʧʨʝʦʙʨʘʟʫʷ ʥʘʢʦʧ-

ʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʚ ʥʦʚʦʝ ʟʥʘʥʠʝ ʠ ʧʦʥʠʤʘʥʠʝ ʥʝʢʦʝʛʦ ʧʦʨʷʜʢʘ, ʩʚʦʡʩʪʚʝʥʥʦʛʦ 

ʟʝʤʥʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ. ɹʳʪʴ ʩʧʝʮʠʘʣʠʩʪʦʤ ʚ ʦʙʣʘʩʪʠ ʛʝʦʛʨʘʬʠʠ ï ʵʪʦ ʟʥʘʯʠʪ ʠʤʝʪʴ ʛʣʫʙʦʢʠʝ 

ʟʥʘʥʠʷ ʚ ʝʝ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʠ ʩʤʝʞʥʳʭ ʥʘʫʢʘʭ ʦ ɿʝʤʣʝ. 

ɺʀʂʊʆʈ ʉɽʄɽʅʆɺʀʏ ʈɽɺʗʂʀʅ ï ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʠʟʚʝʩʪ-

ʥʳʡ ʨʫʩʩʢʠʡ, ʩʠʙʠʨʩʢʠʡ ʛʝʦʛʨʘʬ, ʵʢʦʣʦʛ, ʞʠʟʥʴ ʠ ʥʘʫʯʥʘʷ ʩʫʜʴʙʘ ʢʦʪʦʨʦʛʦ ʩʚʷʟʘʥʳ ʩ ʠʟʫʯʝ-

ʥʠʝʤ ʛʣʷʮʠʦʛʠʜʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʨʝʩʫʨʩʦʚ ʢʨʫʧʥʝʡʰʝʡ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ɸʣʪʘʝ-

ʉʘʷʥʩʢʦʡ ʛʦʨʥʦʡ ʩʪʨʘʥʳ. ʀʤ ʠʩʩʣʝʜʦʚʘʥ ʨʷʜ ʣʝʜʥʠʢʦʚ ʥʘ ɸʣʪʘʝ, ʘ ʪʘʢʞʝ ʦʪʢʨʳʪʳ ʠ ʦʧʠʩʘʥʳ 

ʥʝʢʦʪʦʨʳʝ ʣʝʜʥʠʢʠ ʂʘʪʫʥʩʢʦʛʦ ʭʨʝʙʪʘ. ʅʝʦʜʥʦʢʨʘʪʥʦ ʦʩʫʱʝʩʪʚʣʷʣ ʚʦʩʭʦʞʜʝʥʠʷ ʥʘ ʛ. ɹʝʣʫʭʫ, 

ʥʘʠʚʳʩʰʫʶ ʪʦʯʢʫ ɸʣʪʘʷ. 
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ʇʦʩʪʫʧʣʝʥʠʝ ɺ.ʉ. ʈʝʚʷʢʠʥʘ ʚ ʊʦʤʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʩʚʷʟʘʣʦ ʝʛʦ ʩʫʜʴʙʫ ʩ ʧʨʦʬʝʩʩʦʨʦʤ 

ʄ.ɺ. ʊʨʦʥʦʚʳʤ, ʦʥ ʩʪʘʣ ʦʜʥʠʤ ʠʟ ʝʛʦ ʫʯʝʥʠʢʦʚ, ʘ ʚʤʝʩʪʝ ʩ ʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʝʤ ʚʳʜʘʶʱʠʭʩʷ 

ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʦʚ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ɸʣʪʘʷ ʠ ʉʘʷʥ ɻ.ʅ. ʇʦʪʘʥʠʥʘ ʠ ɺ.ɺ. ʉʘʧʦʞʥʠʢʦʚʘ. ʅʘʯʘ-

ʪʳʝ ʩ 1959 ʛ. ʠʩʩʣʝʜʦʚʘʥʠʷ ɺ.ʉ. ʈʝʚʷʢʠʥʘ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʦʬʝʩʩʦʨʘ ʄ.ɺ. ʊʨʦʥʦʚʘ ʥʘ ɸʣ-

ʪʘʝ ʩ 1963 ʛ. ʙʳʣʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʦʜʦʣʞʝʥʳ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʨʘʡʦʥʘʭ ʵʪʦʡ ʛʦʨʥʦʡ ʩʪʨʘʥʳ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʠ ʄʦʥʛʦʣʠʠ. ʈʝʟʫʣʴʪʘʪʳ ʝʛʦ ʤʥʦʛʦʣʝʪʥʠʭ ʵʢʩʧʝʜʠʮʠʡ ʧʦ ʠʟʫʯʝʥʠʶ 

ʩʪʨʫʢʪʫʨʳ, ʜʠʥʘʤʠʢʠ ʠ ʵʚʦʣʶʮʠʠ ʥʠʚʘʣʴʥʦ-ʛʣʷʮʠʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʪʨʘʞʝʥʳ ʚ ʝʛʦ ʜʠʩʩʝʨ-

ʪʘʮʠʦʥʥʳʭ ʨʘʙʦʪʘʭ ʠ ʧʫʙʣʠʢʘʮʠʷʭ, ʜʦʢʣʘʜʳʚʘʣʠʩʴ ʥʘ ʥʘʫʯʥʳʭ ʩʦʙʨʘʥʠʷʭ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ, 

ʚʢʣʶʯʘʷ ʢʦʥʬʝʨʝʥʮʠʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ɻʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʦʶʟʘ, ʩʲʝʟʜʳ ɻʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙ-

ʱʝʩʪʚʘ, ɺʩʝʩʦʶʟʥʳʝ ʛʣʷʮʠʦʣʦʛʠʯʝʩʢʠʝ ʩʠʤʧʦʟʠʫʤʳ. 

ɺ.ʉ. ʈʝʚʷʢʠʥ ʷʚʣʷʣʩʷ ʫʯʘʩʪʥʠʢʦʤ ʥʝʩʢʦʣʴʢʠʭ ʢʨʫʧʥʳʭ ʧʨʦʝʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʝʞʜʫʥʘ-

ʨʦʜʥʳʭ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ: ɸʪʣʘʩ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ (ʊʦʤ 1, 1978, ʘʚʪʦʨ ʢʘʨʪ); ʂʘʪʘʣʦʛ ʣʝʜʥʠʢʦʚ 

ʉʉʉʈ (ʦʜʠʥ ʠʟ ʩʦʘʚʪʦʨʦʚ), ɸʪʣʘʩ ʩʥʝʞʥʦ-ʣʝʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʤʠʨʘ (ʯʣʝʥ ʨʝʜʢʦʣʣʝʛʠʠ), ʄʝʞʜʫ-

ʥʘʨʦʜʥʘʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʛʨʘʤʤ (ʄɸɹ-6ʘ) (ʢʫʨʘʪʦʨ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʛʦ ʨʝʛʠʦʥʘ).  

ɺ ʪʦʧʦʥʠʤʠʠ ʛʣʷʮʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʛʦʨʥʦʡ ʩʪʨʘʥʳ ʧʦ ʠʥʠʮʠʘʪʠʚʝ 

ɺ.ʉ. ʈʝʚʷʢʠʥʘ ʚ ʂʘʪʘʣʦʛʝ ʣʝʜʥʠʢʦʚ ʉʉʉʈ ʠ ɸʪʣʘʩʝ ʩʥʝʞʥʦ-ʣʝʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʤʠʨʘ ʝʩʪʴ ʣʝʜ-

ʥʠʢʠ ʉʘʧʦʞʥʠʢʦʚʘ, ɹʨʘʪʴʝʚ ʊʨʦʥʦʚʳʭ, ʉʝʣʠʚʝʨʩʪʦʚʘ. 

ɺʘʞʥʘʷ ʩʪʦʨʦʥʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ɺ.ʉ. ʈʝʚʷʢʠʥʘ ï ʧʦʜʛʦʪʦʚʢʘ ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʢʘʜ-

ʨʦʚ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ. ɺ 1981 ʛ. ʧʦ ʧʨʠʛʣʘʰʝʥʠʶ ʨʝʢʪʦʨʘ ɸʣʪʘʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠ-

ʚʝʨʩʠʪʝʪʘ ɺ.ʉ. ʈʝʚʷʢʠʥ ʧʨʠʝʭʘʣ ʚ ɹʘʨʥʘʫʣ ʠ ʟʘʥʷʣʩʷ ʦʪʢʨʳʪʠʝʤ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ. 

ʇʦ ʝʛʦ ʠʥʠʮʠʘʪʠʚʝ ʚ ɸʣʪʘʡʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʩ 1986 ʛ. ʚʝʜʝʪʩʷ ʧʦʜʛʦʪʦʚʢʘ 

ʛʝʦʛʨʘʬʦʚ. ɺ 1986ï1989 ʛʛ. ɺ.ʉ. ʈʝʚʷʢʠʥ ʨʘʙʦʪʘʣ ʚ ʜʦʣʞʥʦʩʪʠ ʜʝʢʘʥʘ ʬʘʢʫʣʴʪʝʪʘ. ɿʘ ʚʨʝʤʷ 

ʨʘʙʦʪʳ ʚ ɸʣʪʘʡʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʠʤ ʦʨʛʘʥʠʟʦʚʘʥʳ ʢʘʬʝʜʨʳ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʣʘʥʜ-

ʰʘʬʪʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʣ ʜʠʩʩʝʨʪʘʮʠʦʥʥʳʡ ʩʦʚʝʪ, ʧʨʝʜʩʝʜʘʪʝʣʝʤ ʢʦʪʦʨʦʛʦ 

ʦʥ ʙʳʣ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʞʠʟʥʠ ɺʠʢʪʦʨ ʉʝʤʸʥʦʚʠʯ ʚʤʝʩʪʝ ʩ ʜʨʫʛʠʤʠ ʫʯʸʥʳʤʠ ʟʘʥʠ-

ʤʘʣʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ çʕʢʦʣʦʛʠʷ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷè, ʧʦʜʛʦʪʦʚʢʦʡ ʉʭʝʤʳ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʠ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. 

ɺ 1990-93 ʛʛ. ɺ.ʉ. ʈʝʚʷʢʠʥ ʠʟʙʠʨʘʣʩʷ ʥʘʨʦʜʥʳʤ ʜʝʧʫʪʘʪʦʤ ʈʦʩʩʠʠ ʧʦ ʎʝʥʪʨʘʣʴʥʦʤʫ 

ʦʢʨʫʛʫ ɹʘʨʥʘʫʣʘ ʠ ʙʳʣ ʯʣʝʥʦʤ ʇʨʝʟʠʜʠʫʤʘ ɺʉ ʈʉʌʉʈ, ʧʨʝʜʩʝʜʘʪʝʣʝʤ ʢʦʤʠʪʝʪʘ ʧʦ ʚʦʧʨʦʩʘʤ 

ʵʢʦʣʦʛʠʠ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ɺʳʩʰʝʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʚʝʪʘ ʈʦʩʩʠʠ, ʚʦʟʛʣʘʚʣʷʣ ʆʙʩʢʦʡ 

ʙʘʩʩʝʡʥʦʚʳʡ ʩʦʚʝʪ. ɿʘ ʚʨʝʤʷ ʜʝʧʫʪʘʪʩʪʚʘ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʦʚʘʣ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʵʢʦʣʦʛʦ-ʨʝʩʫʨʩ-

ʥʦʛʦ ʙʣʦʢʘ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʠ, ʠʥʠʮʠʠʨʦʚʘʣ ʧʦʜʛʦʪʦʚʢʫ ʠ ʠʟʜʘʥʠʝ ʕʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝ-

ʩʢʦʡ ʢʘʨʪʳ ʈʦʩʩʠʠ, ʧʦʜʛʦʪʦʚʢʫ ʚ ʩʦʘʚʪʦʨʩʪʚʝ ʤʦʥʦʛʨʘʬʠʠ çʇʨʦʙʣʝʤʳ ʵʢʦʣʦʛʠʠ ʈʦʩʩʠʠè.  

ɺ 1992 ʛ. ɺ.ʉ. ʈʝʚʷʢʠʥʳʤ ʚ ɹʘʨʥʘʫʣʝ ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ ʅʀʀ ʛʦʨʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘ-

ʥʠʷ ʄʠʥʥʘʫʢʠ ʈʉʌʉʈ (ʥʳʥʝ ʧʨʠ ɸʣʪʘʡʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʠʤ. 

ʀ.ʀ. ʇʦʣʟʫʥʦʚʘ). ɺ ʪʦʤ ʞʝ ʛʦʜʫ ʅʀʀ ʟʘʢʣʶʯʠʣ ʜʦʛʦʚʦʨ ʦ ʩʦʜʨʫʞʝʩʪʚʝ ʩ ʀʥʩʪʠʪʫʪʦʤ ʛʝʦʛʨʘ-

ʬʠʠ ɸʣʴʧ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʦʨʛʘʥʠʟʦʚʳʚʘʣ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʵʢʩʧʝʨʪʥʳʝ 

ʧʦʝʟʜʢʠ ʫʯʝʥʳʭ ʥʘ ɸʣʪʘʡ.  

ɺ 1993 ʛ. ʚʝʨʥʫʣʩʷ ʚ ɹʘʨʥʘʫʣ ʥʘ ʫʥʠʚʝʨʩʠʪʝʪʩʢʫʶ ʨʘʙʦʪʫ. ɺ 2001 ï 2006 ʛʛ. ʚʥʦʚʴ ʙʳʣ 

ʜʝʢʘʥʦʤ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, ʠ ʜʦ 2008 ʛ. ʟʘʚʝʜʫʶʱʠʤ ʢʘʬʝʜʨʦʡ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʣʘ-

ʥʠʨʦʚʘʥʠʷ. 

ɺ ʧʝʨʠʦʜ ʨʘʙʦʪʳ ʚ ɸʣʪʘʡʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʉ. ʈʝʚʷʢʠʥ ʘʢʪʠʚʥʦ ʩʦ-

ʪʨʫʜʥʠʯʘʣ ʩ ʫʯʝʥʳʤʠ ʚʫʟʦʚ ʈʦʩʩʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʠʙʠʨʩʢʠʤʠ: ʀʥʩʪʠʪʫʪʦʤ ʛʝʦʛʨʘʬʠʠ ʉʠʙʠʨ-

ʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈɸʅ ʠ ʀʥʩʪʠʪʫʪʦʤ ʚʦʜʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʉʆ ʈɸʅ.  

ɽʛʦ ʦʧʫʙʣʠʢʦʚʘʥʥʦʝ ʥʘʫʯʥʦʝ ʥʘʩʣʝʜʠʝ ʚʢʣʶʯʘʝʪ ʦʢʦʣʦ 200 ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ: ʢʥʠʛ, 

ʘʪʣʘʩʦʚ, ʘ ʪʘʢʞʝ ʤʦʥʦʛʨʘʬʠʡ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʦʪʯʸʪʦʚ. ʉʨʝʜʠ ʥʠʭ: çʅʘʫʯʥʦ-ʩʧʨʘʚʦʯʥʳʡ 
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ʘʪʣʘʩ ɹʘʨʥʘʫʣʘè; çɸʪʣʘʩ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ (1993) è; çʇʨʦʙʣʝʤʳ ʵʢʦʣʦʛʠʠ ʈʦʩʩʠʠè; 3 ʠʟʜʘʥʠʷ 

ʫʯʝʙʥʠʢʘ ʜʣʷ ʰʢʦʣ çɻʝʦʛʨʘʬʠʷ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷè; ʤʦʥʦʛʨʘʬʠʠ: çɹʝʣʦʢʫʨʠʭʠʥʩʢʘʷ ʣʝʯʝʙʥʦ-

ʦʟʜʦʨʦʚʠʪʝʣʴʥʘʷ ʤʝʩʪʥʦʩʪʴè; çʂʦʤʧʣʝʢʩʥʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ: ʦʪ ʯʝʨʪʸʞ-

ʥʳʭ ʢʥʠʛ ʜʦ ʫʨʙʘʥʠʩʪʠʯʝʩʢʠʭ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤè; çɺʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʛʦʨ-

ʥʳʡ ʚʘʨʠʘʥʪ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ (ɸʣʪʘʡ ï ʉʘʷʥʳ)è ʠ ʜʨ. 

ɺʠʢʪʦʨ ʉʝʤʝʥʦʚʠʯ ʙʳʣ ʘʢʪʠʚʥʳʤ ʧʨʦʧʘʛʘʥʜʠʩʪʦʤ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʟʥʘʥʠʡ. ɼʦʣʛʠʝ ʛʦʜʳ 

ʙʳʣ ʟʘʤʝʩʪʠʪʝʣʝʤ ʧʨʝʜʩʝʜʘʪʝʣʷ ʢʨʘʝʚʦʛʦ ʦʙʱʝʩʪʚʘ çɿʥʘʥʠʝè, ʚʝʣ ʪʝʣʝʚʠʟʠʦʥʥʫʶ ʧʨʦʛʨʘʤʤʫ 

çʂʨʘʡ ʨʦʜʥʦʡè, ʧʨʠʥʠʤʘʣ ʫʯʘʩʪʠʝ ʚ ʢʠʥʦʵʢʩʧʝʜʠʮʠʷʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʤʝʥʘʤʠ ʅ.ʂ. ʈʝʨʠʭʘ 

ʠ ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦ. 

ʄʥʦʛʦ ʫʩʠʣʠʡ ʚʣʦʞʠʣ ɺ.ʉ. ʈʝʚʷʢʠʥ ɺ.ʉ. ʚ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠ-

ʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʥʘ ɸʣʪʘʝ. ʆʥ ʟʘʥʠʤʘʣʩʷ ʦʨʛʘʥʠʟʘʮʠʝʡ ʂʘʪʫʥʩʢʦʛʦ ʙʠʦʩʬʝʨʥʦʛʦ ʟʘʧʦʚʝʜ-

ʥʠʢʘ, ʙʳʣ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʧʨʦʝʢʪʘ ʦʨʛʘʥʠʟʘʮʠʠ ʊʠʛʠʨʝʢʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ. 

ʆʥ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʦʚʘʣ ʚ ʨʘʟʨʘʙʦʪʢʝ ʚʘʞʥʳʭ ʧʨʦʝʢʪʦʚ ɸʣʪʘʡʩʢʦʛʦ ʨʝʛʠʦʥʘ: ʨʫʢʦʚʦʜʠ-

ʪʝʣʴ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʯʘʩʪʠ ʧʨʦʝʢʪʘ ʪʫʨʠʩʪʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ çɹʠʨʶʟʦʚʘʷ ʂʘʪʫʥʴè ʠ ʠʛʦʨʥʦʡ 

ʟʦʥʳ çʉʠʙʠʨʩʢʘʷ ʤʦʥʝʪʘè, ʚʝʜʫʱʠʡ ʫʯʘʩʪʥʠʢ ʨʘʙʦʪ ʧʦ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʝ çʕʢʦʣʦʛʠʷ ɸʣʪʘʡ-

ʩʢʦʛʦ ʢʨʘʷè; ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʝʢʪʦʚ: çɸʣʪʘʡʩʢʘʷ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʘʷ ʤʝʩʪʥʦʩʪʴè; çʌʝ-

ʜʝʨʘʣʴʥʘʷ ʮʝʣʝʚʘʷ ʧʨʦʛʨʘʤʤʘ çʏʠʩʪʘʷ ʆʙʴè, çɸʣʪʘʝ-ʉʘʷʥʩʢʠʡ ʵʢʦʨʝʛʠʦʥè, ʘ ʪʘʢʞʝ ʩʭʝʤ ʪʝʨ-

ʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ, ʥʝʩʢʦʣʴʢʠʭ ʘʜ-

ʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ, ʛʝʥʧʣʘʥʘ ʛ. ɹʝʣʦʢʫʨʠʭʠ.  

ɹʫʜʫʯʠ ʯʣʝʥʦʤ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʩʦʚʝʪʘ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʛʫʙʝʨʥʘʪʦʨʝ 

ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ, ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʦʚʘʣ ʚ ʦʙʩʫʞʜʝʥʠʠ ʚʦʧʨʦʩʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ.  

ʉ 1963 ʛ. ʈʝʚʷʢʠʥ ɺ.ʉ. ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ, ʩ 2005 ʛ. ʇʦʯʝʪʥʳʡ ʯʣʝʥ ʈɻʆ (ʠʟʙʨʘʥ ʥʘ 

XII  ʩʲʝʟʜʝ ʆʙʱʝʩʪʚʘ), ʜʦʣʛʠʝ ʛʦʜʳ ʚʦʟʛʣʘʚʣʷʣ ɸʣʪʘʡʩʢʠʡ ʬʠʣʠʘʣ ɻʆ ʉʉʉʈ. ɹʳʣ ʯʣʝʥʦʤ ʉʦ-

ʚʝʪʘ ʩʪʘʨʝʡʰʠʥ ʈɻʆ ʠ ʥʘʛʨʘʜʥʦʡ ʢʦʤʠʩʩʠʠ. ʃʘʫʨʝʘʪ ʧʨʝʤʠʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʚ ʦʙʣʘʩʪʠ ʥʘʫʢʠ 

ʠ ʪʝʭʥʠʢʠ, ʇʦʯʝʪʥʳʡ ʨʘʙʦʪʥʠʢ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʌ. ʋʜʦʩʪʦʝʥ ʩʧʝ-

ʮʠʘʣʴʥʦʡ ʧʨʝʤʠʠ ɼʝʤʠʜʦʚʩʢʦʛʦ ʬʦʥʜʘ. ʄʘʩʪʝʨ ʩʧʦʨʪʘ ʉʉʉʈ ʠ ʩʫʜʴʷ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʡ ʢʘʪʝ-

ʛʦʨʠʠ ʧʦ ʩʧʦʨʪʠʚʥʦʡ ʛʠʤʥʘʩʪʠʢʝ. 

ɺ.ʉ. ʈʝʚʷʢʠʥ ʚʝʣ ʘʢʪʠʚʥʫʶ ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ɸʣʪʘʝ, ʚʥʦʩʷ ʙʦʣʴ-

ʰʦʡ ʚʢʣʘʜ ʚ ʩʪʘʥʦʚʣʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʝʦʛʨʘʬʠ-

ʯʝʩʢʦʡ ʰʢʦʣʳ ʥʘ ɸʣʪʘʝ. ʇʨʠ ʝʛʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʫʯʘʩʪʠʠ ʧʨʦʚʦʜʠʣʠʩʴ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, 

ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ ʤʥʦʛʠʭ ʢʨʫʧʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ɸʣʪʘʡʩʢʦʤ ʨʝ-

ʛʠʦʥʝ. 
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ʇʃɽʅɸʈʅʓɽ ɼʆʂʃɸɼʓ 

 

 
 

ʋɼʂ 332.14 

ɹ.ɸ. ʂʨʘʩʥʦʷʨʦʚʘ 

 

ʆʉʆɹɽʅʅʆʉʊʀ ʉʊʈɸʊɽɻʀʏɽʉʂʆɻʆ ʇʃɸʅʀʈʆɺɸʅʀʗ  

ʖɾʅʆ-ʉʀɹʀʈʉʂʀʍ ʈɽɻʀʆʅʆɺ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʘʢʪʫʘʣʴʥʳʝ ʜʦʢʫʤʝʥʪʳ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦ-

ʚʘʥʠʷ ʨʝʛʠʦʥʦʚ ʖʞʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʤʘʢʨʦʨʝʛʠʦʥʘ (ʖʉʄʈ) ʤʝʪʦʜʘʤʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʘʥʘ-

ʣʠʟʘ. ɺʳʷʚʣʝʥʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʦʜʭʦʜʦʚ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʉʪʨʘʪʝʛʠʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠ-

ʪʠʷ ʨʝʛʠʦʥʦʚ ʈʌ ï ʘʛʣʦʤʝʨʘʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʠ ʉʪʨʘʪʝʛʠʡ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʦʚ ï ʩʫʙʲʝʢʪʦʚ ʌʝʜʝʨʘʮʠʠ ï ʢʣʘʩʪʝʨʥʳʡ ʧʦʜʭʦʜ; ʚ ʜʦʢʫʤʝʥʪʘʭ ʪʝʨʨʠʪʦʨʠ-

ʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʘʢʮʝʥʪ ʩʜʝʣʘʥ ʥʘ ʫʩʠʣʝʥʠʠ ʚʥʫʪʨʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʚʷʟʥʦʩʪʠ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ï ʣʦʛʠʩʪʠʯʝʩʢʠʤʠ, ʩʦʮʠʘʣʴʥʳʤʠ, ʠʥʳʤʠ. ʆʪʤʝʯʘʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ 

ʢʨʠʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʘʢ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʨʝʛʠʦʥʦʚ, ʪʘʢ ʠ ʧʨʠ ʦʧʨʝ-

ʜʝʣʝʥʠʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʩʮʝʥʘʨʠʝʚ ʨʘʟʚʠʪʠʷ. ʅʝ ʦʧʨʝʜʝʣʝʥʳ ʧʨʠʯʠʥʳ çʥʝʜʦ-

ʩʪʠʞʝʥʠʷè ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʰʣʦʛʦ ʧʝʨʠʦʜʘ, ʥʝ ʦʙʦʟʥʘʯʝʥʳ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʨʝʩʫʨʩʳ 

ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʮʝʣʝʚʳʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ, ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʪʝʨʨʠʪʦʨʠ-

ʘʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʖʞʥʦ-ʉʠʙʠʨʩʢʠʡ ʤʘʢʨʦʨʝʛʠʦʥ. 

 

B.A. Krasnoyarova 

 

FEATURES OF STRATEGIC PLANNING OF THE SOUTH SIBERIAN REGIONS  

 

Abstract. The article discusses current documents of strategic planning of the regions of the 

South Siberian macroregion (USMR) using diagnostic analysis methods. A variety of approaches has 

been identified in the development of Strategies for the spatial development of the regions of the 

Russian Federation ï an agglomeration approach and Strategies for the socio-economic development 

of individual regions ï subjects of the Federation ï a cluster approach; in territorial planning docu-

ments, emphasis is placed on strengthening intraïregional connectivity with infrastructure facilities - 

logistical, social, and others. There is a lack of critical analysis both in conducting a retrospective 

analysis of the regions and in determining promising areas and development scenarios. The reasons 

for the "non-achievement" of the targets of the previous period have not been identified, and potential 

resources for the implementation of targeted, usually innovative, regional development options have 

not been identified. 

Keywords: spatial development, strategic planning, territorial planning, South Siberian 

macroregion. 

 

ɺʚʝʜʝʥʠʝ. ʆʩʥʦʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʠʭ 

ʨʝʛʠʦʥʦʚ, ʷʚʣʷʶʪʩʷ ʉʪʨʘʪʝʛʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ 

ʜʦ 2025 ʠé ʜʦ 2035 ʛʦʜʘ (ʉʇʈ ʈʌ 2025 ʠ 2035)[1;2], ʉʪʨʘʪʝʛʠʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ (ʉʉʕʈ) [3;4;5;6;7;8] ʠ ʉʭʝʤʳ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ (ʉʊʇ). ɼʘʥʥʳʝ ʜʦʢʫ-

ʤʝʥʪʳ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʜʦʣʛʠʡ ï 10-15 ʣʝʪ ï ʩʨʦʢ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʢʦʨʨʝʢʪʠ-

ʨʦʚʢʠ ʠ ʧʨʦʣʦʥʛʠʨʦʚʘʥʠʷ, ʨʘʟʣʠʯʘʶʪʩʷ ʮʝʣʷʤʠ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠ. ʇʨʠ ʵʪʦʤ ʚ ʉʪʨʘʪʝʛʠʠ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʜʦ 2025 ʛʦʜʘ ʨʝʘʣʠʟʦʚʘʥ ʘʛʣʦʤʝʨʘʮʠʦʥʥʳʡ ʧʦʜʭʦʜ, ʚʳʜʝʣʝʥʳ ʛʦʨʦʜ-

ʩʢʠʝ ʘʛʣʦʤʝʨʘʮʠʠ ʨʘʟʥʦʛʦ ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʩ ʷʜʨʘʤʠ ʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʮʝʥʪʨʘʭ ï ʛʦʨʦʜʘʭ-

ʤʠʣʣʠʦʥʝʨʘʭ, ʢʨʫʧʥʳʭ ʠ ʥʝ ʦʯʝʥʴ; ʦʧʨʝʜʝʣʝʥʳ ʦʪʨʘʩʣʠ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʠ ʛʝʦʩʪʨʘʪʝʛʠʯʝʩʢʠʝ 

ʪʝʨʨʠʪʦʨʠʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʪʨʘʪʝʛʠʷʭ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 
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ʨʝʘʣʠʟʫʝʪʩʷ ʢʣʘʩʪʝʨʥʳʭ ʧʦʜʭʦʜ, ʢʦʛʜʘ ʚ ʢʘʞʜʦʤ ʨʝʛʠʦʥʝ ʚʳʜʝʣʷʶʪʩʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʠʣʠ 

ʦʪʨʘʩʣʝʚʳʭ ʢʣʘʩʪʝʨʳ, ʩʧʦʩʦʙʥʳʝ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴ ʨʝʛʠʦʥʘʣʴʥʳʝ ʨʝʩʫʨʩʳ ʥʘ ʨʝʰʝʥʠʝ ʩʘʤʳʭ 

ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʚ ʨʘʤʢʘʭ ʦʪʜʝʣʴʥʳʭ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʭ ʩʮʝʥʘʨʠʝʚ ʠʣʠ ʚʘʨʠʘʥʪʦʚ ʨʘʟʚʠʪʠʷ ï 

ʠʥʝʨʮʠʦʥʥʳʭ, ʠʥʥʦʚʘʮʠʦʥʥʳʭ, ʢʦʥʩʝʨʚʘʪʠʚʥʳʭ ʠ ʪ.ʧ. ɺ ʉʭʝʤʘʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦ-

ʚʘʥʠʷ ʘʢʮʝʥʪ ʩʜʝʣʘʥ ʥʘ ʩʚʷʟʘʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʤʠ ï ʣʦʛʠʩʪʠʯʝʩʢʠʤʠ, ʩʦʮʠ-

ʘʣʴʥʳʤʠ ʠ ʪ.ʧ. ï ʦʙʲʝʢʪʘʤʠ. 

ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢʪʦʤ ʨʘʩʩʤʦʪʨʝʥʠʷ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ̫ ʚʣʷʶʪʩʷ ʨʝ-

ʛʠʦʥʳ ʖʞʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʤʘʢʨʦʨʝʛʠʦʥʘ (ʖʉʄʈ) ï ʈʝʩʧʫʙʣʠʢʘ ɸʣʪʘʡ, ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ, ʂʝ-

ʤʝʨʦʚʩʢʘʷ, ʅʦʚʦʩʠʙʠʨʩʢʘʷ, ʆʤʩʢʘʷ ʠ ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʠ, ʮʝʣʴʶ ï ʨʘʩʩʤʦʪʨʝʥʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ 

ʜʦʢʫʤʝʥʪʦʚ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʜʘʥʥʳʭ ʩʫʙʲʝʢʪʦʚ ʈʌ ʤʝʪʦʜʘʤʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʘʥʘ-

ʣʠʟʘ, ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ.  

ʖʉʄʈ ï ɻ ʪʦ 22,3 % ʪʝʨʨʠʪʦʨʠʠ, ʦʢʦʣʦ 70 % ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʠ ʧʦʯʪʠ 64 % 

ʥʘʩʝʣʝʥʠʷ ʉʌʆ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʨʝʛʠʦʥʳ ʖʉʄʈ ʩʦ-

ʛʣʘʩʥʦ ʉʇʈ 2025[1], ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ ʯʠʩʣʫ ʛʝʦʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʤʫ 

ʧʨʠʛʨʘʥʠʯʥʦʤʫ ʩʪʘʪʫʩʫ. ʇʨʠʯʝʤ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʜʘʥʥʳʭ ʨʝʛʠʦʥʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʂʝʤʝ-

ʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʚ ʫʩʣʦʚʠʷʭ ʥʘʨʘʩʪʘʶʱʠʭ ʩʘʥʢʮʠʡ ʠ ʧʦʚʦʨʦʪʘ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʭ ʠʥʪʝʨʝʩʦʚ 

ʈʦʩʩʠʠ ʥʘ ʚʦʩʪʦʢ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʫʩʠʣʠʚʘʣʩʷ, ʚʦʟʨʘʩʪʘʣʦ ʠ ʠʭ ʛʝʦʵʢʦʥʦʤʠʯʝʩʢʦʝ ʟʥʘ-

ʯʝʥʠʝ. ʍʦʪʷ ʫʞʝ ʚ ʉʇʈ 2035[2] ʚʳʜʝʣʝʥʳ ʠʥʳʝ ʛʝʦʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʧʨʠʦʨʠʪʝʪʳ: ʠ ʵʪʦ ʢʨʦʤʝ 

ʥʦʚʳʭ ʨʝʛʠʦʥʦʚ, ʪʝʨʨʠʪʦʨʠʠ ɸʨʢʪʠʢʠ ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ.  

ʆʙʩʫʞʜʝʥʠʝ. ɺ ʉʉʕʈ ʚ ʨʝʛʠʦʥʘʭ ʖʉʄʈ ʨʝʘʣʠʟʦʚʘʥ, ʢʘʢ ʙʳʣʦ ʫʢʘʟʘʥʦ ʚʳʰʝ, ʢʣʘʩʪʝʨ-

ʥʳʡ ʧʦʜʭʦʜ. ɺ ʦʜʥʠʭ ʨʝʛʠʦʥʘʭ ʢʣʘʩʪʝʨʳ ʚʳʜʝʣʝʥʳ ʧʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤʫ ʧʨʠʥʮʠʧʫ, ʥʘʧʨʠʤʝʨ, 

ʚ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʵʪʦ ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʠʥʥʦʚʘʮʠʦʥʥʦ-ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ, ʚʢʣʶʯʘʶʱʠʡ 

ʅʦʚʦʩʠʙʠʨʩʢʫʶ ʛʦʨʦʜʩʢʫʶ ʘʛʣʦʤʝʨʘʮʠʶ, ʠ ɹʘʨʘʙʠʥʩʢʦ-ʂʫʡʙʳʰʝʚʩʢʠʡ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ 

ʨʘʟʚʠʪʠʝ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʩʪʚʘ, ʜʝʨʝʚʦʧʝʨʝʨʘʙʦʪʢʫ ʠ ʪʨʘʥʩʧʦʨʪʥʫʶ ʣʦʛʠʩʪʠʢʫ [5]. ɺ ɸʣʪʘʡ-

ʩʢʦʤ ʢʨʘʝ ʢʣʘʩʪʝʨʳ ʚʳʜʝʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩ ʦʨʠʝʥʪʘʮʠʝʡ ʥʘ ʨʘʟʚʠʪʠʝ ʦʪʜʝʣʴʥʳʭ ʪʝʨʨʠ-

ʪʦʨʠʘʣʴʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʥʘʧʨʠʤʝʨ, ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʡ, ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ ʠ ʧʨʝʜʧʨʠʷʪʠʷ ʦʪʨʘʩʣʠ ʨʘʩʧʦʣʦʞʝʥʳ ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʦ ʚ ʛʦʨʦʜʘʭ ɹʘʨʥʘʫʣ ʠ ʈʫʙʮʦʚʩʢ; ʙʠʦʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʡ ʢʣʘʩʪʝʨ ï ʚ ʛʦʨʦʜʘʭ ɹʠʡʩʢ ʠ 

ɹʘʨʥʘʫʣ; ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʡ ï ʩ ʨʘʟʤʝʱʝʥʠʝʤ ʚ ʛʦʨʦʜʝ-ʢʫʨʦʨʪʝ ɹʝʣʦʢʫʨʠʭʘ ʠ ʥʘ ʦʟʝʨʝ 

ʗʨʦʚʦʝ; ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʢʣʘʩʪʝʨ ï ʩ ʜʠʩʪʠʥʘʮʠʷʤʠ ʨʘʟʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʚ ʛʦʨʦʜʘʭ 

ʠ ʨʘʡʦʥʘʭ ʢʨʘʷ (ɹʘʨʥʘʫʣ, ɿʤʝʠʥʦʛʦʨʩʢ, ɹʠʡʩʢʠʡ, ɿʘʚʴʷʣʦʚʩʢʠʡ ʠ ʜʨ. ʨʘʡʦʥʳ)[3]. 

ʉʉʕʈ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ [4] ʚʝʩʴʤʘ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʉʉʕʈ ʜʨʫʛʠʭ ʨʝʛʠʦ-

ʥʦʚ ʠ ʧʦ ʩʨʦʢʘʤ ʨʝʘʣʠʟʘʮʠʠ (ʜʦ 2035 ʛ.), ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠ. ɺ ʥʝʡ ʚʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʦ-

ʨʠʪʝʪʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʢʦʪʦʨʳʝ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʚ 7 ʢʦʥʪʫʨʦʚ, ʘ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʫʝʪ 

ʨʘʟʜʝʣ çʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʘè ʠ ʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʩʪʨʘʪʝʛʠʯʝ-

ʩʢʠʭ ʧʨʠʦʨʠʪʝʪʦʚ ʤʦʞʥʦ ʩʫʜʠʪʴ ʣʠʰʴ ʠʟ ʘʥʘʣʠʟʘ ʧʨʝʜʣʦʞʝʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʠ ʢʦʥʢʨʝʪʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ: ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘʩʝʣʝʥʠʷ, ʵʢʦʥʦʤʠʢʠ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʜʠʩʣʦʢʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʡ ʫʛʦʣʴʥʦʡ ʦʪʨʘʩʣʠ ʚ ʂʫʟʥʝʮʢʦʡ ʢʦʪʣʦʚʠʥʝ, ʚʦʟʨʘʩʪʘʶʱʝʛʦ ʚʤʝʰʘ-

ʪʝʣʴʩʪʚʘ ʚ ʧʨʠʨʦʜʥʳʝ ʩʠʩʪʝʤʳ ɻʦʨʥʦʡ ʐʦʨʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʩʚʦʝʥʠʷ ʞʝʣʝʟʦʨʫʜʥʳʭ ʠ ʤʘʨʛʘʥ-

ʮʝʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʘʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʦʙʫʩʣʦʚʣʝʥʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʤ ʨʝʛʠʦʥʘ 

ʚʜʦʣʴ ʦʩʥʦʚʥʳʭ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʢʦʨʠʜʦʨʦʚ ʤʝʞʜʫ ʎʝʥʪʨʘʣʴʥʦʡ ʈʦʩʩʠʝʡ, ʉʠʙʠ-

ʨʴʶ ʠ ɼʘʣʴʥʠʤ ɺʦʩʪʦʢʦʤ. ɺ ʉʪʨʘʪʝʛʠʠ ï 2030 [6] ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʨʘʟʚʠʪʠʝ ʨʘʥʝʝ ʩʦʟʜʘʥʥʳʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʣʘʩʪʝʨʦʚ ï ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʛʦ ʠ ʘʛʨʦʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ. ʂʨʦʤʝ ʪʦʛʦ, ʚ 

ʉʉʕʈ-2030 ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʤ ʧʨʦʝʢʪʘʤ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʨʘʟʚʠ-

ʪʠʶ ʪʨʘʥʟʠʪʥʦʛʦ ʠ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʧʦʚʳʰʝʥʠʶ ʩʚʷʟʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ, ʜʦʩʪʫʧʥʦ-

ʩʪʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ ʚʩʝʭ ʞʠʪʝʣʝʡ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ, ʚ ʪ.ʯ. ʧʨʠʛʨʘʥʠʯʥʳʭ. 

ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʰʠʨʦʪʥʳʤ ʧʨʦʪʷʞʝʥʠʝʤ ʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦʡ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ; ʥʘ ʝʝ ʪʝʨʨʠʪʦʨʠʠ ʚʳʜʝʣʷʶʪ ʪʨʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʷʩʘ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʨʠʦʨʠʪʝʪʘʤʠ ʨʘʟʚʠʪʠʷ. ʖʞʥʳʡ ʧʦʷʩ (ʙʦʣʝʝ 80% 

ʥʘʩʝʣʝʥʠʷ ʠ ʧʦʯʪʠ 50% ɺʈʇ ʠ ʠʥʚʝʩʪʠʮʠʡ) ʚʢʣʶʯʘʝʪ ʊʦʤʩʢʫʶ ʘʛʣʦʤʝʨʘʮʠʶ ʠ ʧʨʠʤʳʢʘʶʱʠʝ 
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ʢ ʥʝʡ ʶʛʦ-ʟʘʧʘʜʥʳʝ ʨʘʡʦʥʳ; ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʫʩʣʫʛʘʭ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʫʯʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷʭ ʠ ʦʪʨʘʩʣʷʭ ʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ, ʘʛʨʦ- ʠ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʬʠʣʷ. ʉʝʚʝʨʥʳʡ 

ʧʦʷʩ (ʦʢʦʣʦ 8% ʥʘʩʝʣʝʥʠʷ, ʥʦ ʙʦʣʝʝ 50% ʦʪʛʨʫʞʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ ʠ ʠʥ-

ʚʝʩʪʠʮʠʡ) ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʜʦʙʳʯʝ ʥʝʬʪʠ ʠ ʛʘʟʘ, ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʫʩʣʫʛʘʭ. ʈʘʟʚʠʪʠʝ ʙʫʜʝʪ 

ʦʧʨʝʜʝʣʷʪʴʩʷ ʩʦʟʜʘʥʠʝʤ ʜʦʨʦʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʙʲʝʤʦʤ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ, ʧʨʠ-

ʤʝʥʝʥʠʝʤ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʜʦʙʳʯʠ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʚ ʥʘʫʯʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʊʦʤʩʢʦʡ ʘʛʣʦʤʝ-

ʨʘʮʠʠ. ʎʝʥʪʨʘʣʴʥʳʡ ʧʦʷʩ (10% ʥʘʩʝʣʝʥʠʷ ʠ ʤʝʥʝʝ 1,0% ʦʪʛʨʫʞʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʚʳʧʦʣʥʝʥ-

ʥʳʭ ʨʘʙʦʪ); ʥʘʩʝʣʝʥʠʝ ʟʘʥʷʪʦ ʚ ʙʶʜʞʝʪʥʦʡ ʩʬʝʨʝ, ʣʠʯʥʳʭ ʧʦʜʩʦʙʥʳʭ ʭʦʟʷʡʩʪʚʘʭ, ʩʙʦʨʦʤ ʜʠ-

ʢʦʨʦʩʦʚ ʠ ʦʭʦʪʦʡ. ʇʝʨʩʧʝʢʪʠʚʳ ʩʚʷʟʘʥʳ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʥʦʚʦʡ ʜʦʨʦʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, 

ʩʦʟʜʘʥʠʝʤ ʧʨʝʜʧʨʠʷʪʠʡ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʧʨʦʜʫʢʮʠʠ ʩʝʣʴʩʢʦʛʦ ʠ ʣʝʩʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ, ʨʘʟʚʠʪʠʝʤ ʪʫʨʠʟʤʘ. ɼʣʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ ʢ 2030 ʛʦʜʫ 

ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʘ ʨʝʘʣʠʟʘʮʠʷ ʢʨʫʧʥʳʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʧʨʦʝʢʪʦʚ ï ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʨʘʩʰʠ-

ʨʝʥʠʝ ʞʝʣʝʟʥʳʭ ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ, ʚ ʙʦʣʝʝ ʦʪʜʘʣʝʥʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ï ʉʝʚʝʨʩʢʦʡ ʘʪʦʤ-

ʥʦʡ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʠ ʜʨ. [7]. 

ɺ ʉʉʕʈ ï 2035 ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ [8] ʚʝʨʥʫʣʠʩʴ ʢ ʠʜʝʝ "ʥʦʦʩʬʝʨʥʦʛʦ" ʨʘʟʚʠʪʠʷ ʩ ʧʨʠʦ-

ʨʠʪʝʪʘʤʠ ʚ ʦʙʣʘʩʪʠ ʙʠʦʬʘʨʤʘʮʝʚʪʠʢʠ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʷʭ, ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʩʝʣʴʩʢʦʤ ʠ ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ, ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʵʥʝʨʛʝʪʠʢʠ, ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʠʩʪʝʤ ʞʠʟʥʝʦʙʝʩ-

ʧʝʯʝʥʠʷ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ, ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʣʝʢʦʤʤʫ-

ʥʠʢʘʮʠʦʥʥʳʭ, ʤʝʜʠʮʠʥʩʢʠʭ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʨʝʩʧʫʙʣʠʢʠ, ʨʝʢʨʝ-

ʘʮʠʠ, ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʣʝʯʝʥʠʷ ʠ ʤʝʜʠʮʠʥʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʨʝʩʧʫʙʣʠʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʦʨʥʳʤ 

ʨʝʣʴʝʬʦʤ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ. ɼʚʘ ʨʘʡʦʥʘ ʨʝʩʧʫʙʣʠʢʠ (ʂʦʰ-ɸʛʘʯʩʢʠʡ ʠ ʋʣʘ-

ʛʘʥʩʢʠʡ) ʦʪʥʝʩʝʥʳ ʢ ʤʝʩʪʥʦʩʪʷʤ, ʧʨʠʨʘʚʥʝʥʥʳʤ ʢ ʨʘʡʦʥʘʤ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ, ʘ ʚʩʷ ʪʝʨʨʠʪʦʨʠʷ 

ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 100 % ʢʨʠʪʝʨʠʶ "ʛʦʨʠʩʪʦʩʪʠ". ʂ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʦʩʷʤ 

ʨʝʩʧʫʙʣʠʢʠ ʦʪʥʝʩʝʥʳ: ʦʩʥʦʚʥʘʷ ï ʏʫʡʩʢʠʡ ʪʨʘʢʪ ï ʘʚʪʦʜʦʨʦʛʘ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʧʝʨʝ-

ʩʝʢʘʶʱʘʷ ʨʝʩʧʫʙʣʠʢʫ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ; ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ ï ʘʚʪʦʜʦʨʦʛʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʤʝʩʪʥʦʛʦ 

ʟʥʘʯʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʥʫʪʨʝʥʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʚʷʟʠ ʠ ʦʧʨʝʜʝʣʷʶʱʠʝ ʩʣʦʞʠʚʰʝʝʩʷ 

ʨʘʩʩʝʣʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʠ ʨʘʟʤʝʱʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ. ʉʪʨʘʪʝʛʠʯʝʩʢʠʝ ʦʨʠʝʥʪʠʨʳ ʧʝʨ-

ʩʧʝʢʪʠʚʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʈɸ ʚ ʧʝʨʠʦʜ ʜʦ 2035 ʛʦʜʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʙʫʜʝʪ 

ʦʧʨʝʜʝʣʷʪʴʩʷ ʨʘʟʚʠʪʠʝʤ ʪʫʨʠʟʤʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʵʪʥʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʨʝʢʨʝʘʮʠʠ, ʚʥʝʜʨʝʥʠʝʤ 

ʪʝʭʥʦʣʦʛʠʡ çʟʝʣʝʥʦʡ ʵʢʦʥʦʤʠʢʠè ʚ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʜʦʙʳʯʫ ʠ ʧʝʨʚʠʯʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦ-

ʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ï ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝ-

ʩʢʦʡ, ʠʥʞʝʥʝʨʥʦʡ, ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ. 

ɺʳʚʦʜʳ. ɸʥʘʣʠʟ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ ʈʌ ʠ ʨʝʛʠʦʥʦʚ ʖʉʄʈ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ 

2018-2020 ʛʛ., ʧʦʢʘʟʘʣ, ʯʪʦ ʚʩʝ ʦʥʠ ʥʫʞʜʘʶʪʩʷ ʚ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʠ ʘʢʪʫʘʣʠʟʘʮʠʠ; ʨʘʟʣʠʯʘʶʪʩʷ 

ʨʘʟʥʳʤʠ ʧʝʨʠʦʜʘʤʠ ʜʝʡʩʪʚʠʷ ï ʜʦ 2030ʛ. ʠ 2035 ʛ.; ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʝʜʠʥʩʪʚʦʤ 

ʣʦʛʠʢʠ, ʥʦ ʨʘʟʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ ʜʝʪʘʣʴʥʦʩʪʴʶ ʧʨʦʨʘʙʦʪʢʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ. ɻʣʘʚ-

ʥʦʝ, ʯʪʦ ʦʙʲʝʜʠʥʷʝʪ ʚʩʝ ʵʪʠ ʜʦʢʫʤʝʥʪʳ, ʵʪʦ ʦʪʩʫʪʩʪʚʠʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʘʢ çʥʝʜʦʩʪʠʞʝ-

ʥʠʷè ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘ ʧʨʝʜʳʜʫʱʠʝ ʧʝʨʠʦʜʳ, ʪʘʢ ʠ ʠʭ ʦʧʨʝʜʝʣʝʥʠʠ ʥʘ ʙʫʜʫʱʝʝ. ɺ ʢʘʯʝ-

ʩʪʚʝ ʘʨʛʫʤʝʥʪʦʚ ʠʭ çʥʝʜʦʩʪʠʞʝʥʠʷè ʧʨʠʚʦʜʷʪʩʷ ʚʥʝʰʥʠʝ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʚʳʟʦʚʳ ʢʘʢ ʜʣʷ ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʦʪʜʝʣʴʥʳʭ ʩʫʙʲʝʢʪʦʚ ʈʌ, ʙʝʟ ʧʦʠʩʢʘ ʠ ʘʥʘʣʠʟʘ ʚʥʫʪʨʝʥ-

ʥʠʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʚʳʟʦʚʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ. ɺʦ ʚʩʝʭ ʘʢʮʝʥʪ ʩʜʝʣʘʥ ʥʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʦʨʠʝʥ-

ʪʠʨʘʭ ʙʫʜʫʱʝʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ, ʧʦʩʪʘʚʣʝʥʥʳʝ ʮʝʣʠ ʦʪʦʨʚʘʥʳ ʦʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʩʢʦ-

ʨʝʝ ʦʪʨʘʞʘʶʪ ʥʘʤʝʨʝʥʠʷ, ʘ ʥʝ ʚʦʟʤʦʞʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʭ ʨʝʘʣʠʟʘʮʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʮʝʣʝʚʳʭ ʩʮʝ-

ʥʘʨʠʝʚ ʚʳʙʠʨʘʶʪʩʷ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʝ ʣʠʙʦ ʠʥʥʦʚʘʮʠʦʥʥʳʝ, ʯʪʦ, ʢʦʥʝʯʥʦ, ʚʝʩʴʤʘ ʞʝʣʘʪʝʣʴʥʦ, 

ʥʦ ʥʝ ʧʦʜʢʨʝʧʣʝʥʦ ʨʝʩʫʨʩʘʤʠ. 

ʉ ʧʦʟʠʮʠʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚʦ ʚʩʝʭ ʜʦʢʫʤʝʥʪʘʭ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʜʦʣʞʘ-

ʶʱʘʷʩʷ ʪʝʥʜʝʥʮʠʷ ʫʩʠʣʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʳʭ ʮʝʥʪʨʦʚ ʠ ʦʩʣʘʙʣʝʥʠʝ ʩʚʷʟʘʥʥʦʩʪʠ ʠ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʧʝʨʠʬʝʨʠʠ. ʈʘʟʚʠʪʠʝ ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʡ ʚʦʢʨʫʛ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʮʝʥʪʨʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʥʠʭ ʥʘʩʝʣʝʥʠʷ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʩʚʦ-

ʝʛʦ ʦʢʨʫʞʝʥʠʷ, ʥʝ ʠʤʝʷ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ ʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 
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ʢʘʜʨʦʚ ʠ ʪʝʨʷʷ ʵʪʠ ʢʘʜʨʳ ʚ ʦʙʤʝʥʝ ʩ ʜʨʫʛʠʤʠ ʙʦʣʝʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʙʣʘʛʦʧʦʣʫʯʥʳʤʠ ʨʝʛʠʦʥʘʤʠ 

ʩʪʨʘʥʳ.  

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʀɺʕʇ ʉʆ ʈɸʅ FUFZ ï 2021- 0007 

 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

1. ʉʪʨʘʪʝʛʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2025 

ʛʦʜʘ ʫʪʚʝʨʞʜʝʥʘ ʨʘʩʧʦʨʷʞʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 13 ʬʝʚʨʘʣʷ 2019 ʛ. 

ˉ 207-ʨhttps://www.economy.gov.ru/material/directions/regionalnoe_razvitie/strategicheskoe_ 

planirovanie_prostranstvennogo_razvitiya/strategiya_prostranstvennogo_razvitiya_rossiyskoy_fede

racii_na_period_do_2025_goda/ 

2. ʉʪʨʘʪʝʛʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 

ʛʦʜʘ ʩ ʧʨʦʛʥʦʟʦʤ ʜʦ 2036 ʛʦʜʘ ʫʪʚʝʨʞʜʝʥʘ ʨʘʩʧʦʨʷʞʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝ-

ʨʘʮʠʠ ʦʪ 28 ʜʝʢʘʙʨʷ 2024 ʛ. ˉ 4146-ʨ. http://static.government.ru/ 

media/files/ttXJCZ4PNa7bmTrRgcuPwoIQA8SYR91B.pdf 

3. ʉʪʨʘʪʝʛʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʥʘ ʧʝʨʠʦʜ ʜʦ 2035 

ʛʦʜʘ ʫʪʚʝʨʞʜʝʥʘ ɿʘʢʦʥʦʤ ɸʣʪʘʡʩʢʦʛʦ 6 ʩʝʥʪʷʙʨʷ 2021 ʛ. ˉ 86-ɿʉ 

4. http://pravo.gov.ru/proxy/ips/?doc_itself=&backlink=1&nd=168122164&page=1&rdk=0 

5. ʉʪʨʘʪʝʛʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ - ʂʫʟʙʘʩʩ ʥʘ 

ʧʝʨʠʦʜ ʜʦ 2035 ʛʦʜʘ ʫʪʚʝʨʞʜʝʥʘ ɿʘʢʦʥʦʤ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 26 ʜʝʢʘʙʨʷ 2018 ʛʦʜʘ ˉ 122-

ʆɿ (ɺ ʨʝʜʘʢʮʠʠ ɿʘʢʦʥʦʚ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ï ʂʫʟʙʘʩʩʘ ʦʪ 23.12.2020 ʛ. ˉ 163- ʆɿ; ʦʪ 

04.10.2024 ʛ. ˉ 97-ʆɿ) https://www.economy.gov.ru/material/file/c461e87bcae53d7d6f06e406c 

0f24063/kem_obl.pdf 

6. ʉʪʨʘʪʝʛʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʧʝʨʠʦʜ 

ʜʦ 2030 ʛʦʜʘ. ʋʪʚʝʨʞʜʝʥʘ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪ 

19.03.2019 ˉ 105-ʧ http://pravo.gov.ru/proxy/ips/?doc_itself=&backlink=1&nd=page=1&rdk=0 

7. ʉʪʨʘʪʝʛʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʜʦ 2030 ʛʦʜʘ. 

ʋʪʚʝʨʞʜʝʥʘ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʪʚʘ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪ 12 ʦʢʪʷʙʨʷ 2022 ʛ. N 543-ʧ (ʚ 

ʨʝʜ. ʇʦʩʪʘʥʦʚʣʝʥʠʡ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪ 08.02.2023 N 39-ʧ, ʦʪ 22.03.2023 N 149-

ʧ) https://docs.cntd.ru/document/406260070 

8. ʉʪʨʘʪʝʛʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ ʜʦ 2030 ʛʦʜʘ. 

ʋʪʚʝʨʞʜʝʥʘ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ɿʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ɿʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ɼʫʤʳ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ 

http://pravo.gov.ru/proxy/ips/?doc_itself=&backlink=1&nd=174096048&page=1&rdk=0 

9. ʉʪʨʘʪʝʛʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ ʥʘ ʧʝʨʠʦʜ ʜʦ 

2035 ʛʦʜʘ. ʋʪʚʝʨʞʜʝʥʘ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ ʦʪ 13 ʤʘʨʪʘ 2018 ʛ. 

ˉ 60(ɺ ʨʝʜʘʢʮʠʠ ʇʦʩʪʘʥʦʚʣʝʥʠʡ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡʦʪ 16.04.2020 ʛ. ˉ 136; ʦʪ 

26.10.2021 ʛ. ˉ 324;ʦʪ 29.03.2022 ʛ. ˉ 104; ʦʪ 28.10.2022 ʛ. ˉ 366) 
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ɸ.ʅ. ɼʫʥʝʮ 

 
ɸʃʊɸʁʉʂʆ-ɹɽʃʆʂʋʈʀʍʀʅʉʂɸʗ ʊɽʈʈʀʊʆʈʀʗ ɺ ʀʉʉʃɽɼʆɺɸʅʀʗʍ  

ʇʈʆʌɽʉʉʆʈɸ ɺ.ʉ. ʈɽɺʗʂʀʅɸ 

 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʶʞʥʦʡ ʯʘʩʪʠ ɸʣʪʘʡʩʢʦʛʦ 

ʢʨʘʷ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɺ.ʉ. ʈʝʚʷʢʠʥʘ. ʆʧʨʝʜʝʣʝʥʳ ʢʣʶʯʝʚʳʝ ʧʨʦʝʢʪʳ, ʢʦʪʦʨʳʝ ʩʪʘʣʠ ʦʩʥʦʚʦʡ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ɸʣʪʘʡʩʢʦ-ɹʝʣʦʢʫʨʠʭʠʥʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʆʧʨʝʜʝʣʝʥʳ ʢʣʶʯʝʚʳʝ ʘʪ-

ʪʨʘʢʪʦʨʳ ʜʣʷ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʨʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʦʝʢʪʳ ʧʦ ʨʘʟʚʠʪʠʶ ʪʝʨʨʠʪʦʨʠʠ, ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ, 

ɹʝʣʦʢʫʨʠʭʘ. 

 

A.N. Dunets 

THE ALTAI -BELOKURIKHA TERRITORY IN THE RESEARCH  

OF PROFESSOR V.S. REVYAKIN 

 

Abstract. The main directions of the southern research of the Altai Krai under the leadership of 

V.S. Revyakin are considered. The key projects that have become the modern development of the 

Altai-Belokurikha territory are identified. The key attractors for the further development of tourism 

are proposed.  

Keywords: mountainous territories, projects for the development of territories, Altai Kray, 

Belokurikha. 

 

ɻʦʨʥʘʷ ʯʘʩʪʴ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʚʩʝʛʜʘ ʧʨʝʜʩʪʘʚʣʷʣʘ ʠʥʪʝʨʝʩ ʜʣʷ ʛʝʦʛʨʘʬʦʚ ɸʣʪʘʡʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʆʜʥʘʢʦ ʙʦʣʴʰʠʥʩʪʚʦ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʭʦʜʠʣʦ 

ʶʞʥʝʝ, ʘ ʥʠʟʢʦʛʦʨʴʷ ʢʨʘʷ ʯʘʩʪʦ ʷʚʣʷʣʠʩʴ ʪʨʘʥʟʠʪʥʦʡ ʪʝʨʨʠʪʦʨʠʝʡ. ʉʠʪʫʘʮʠʷ ʠʟʤʝʥʠʣʘʩʴ ʚ 

1991 ʛ., ʢʦʛʜʘ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʩʫʙʲʝʢʪ ʈʌ ʙʳʣʘ ʧʨʝʦʙʨʘʟʦʚʘʥʘ ɻʦʨʥʦ-ɸʣʪʘʡʩʢʘʷ ʘʚʪʦʥʦʤ-

ʥʘʷ ʦʙʣʘʩʪʴ. ɺʦʟʥʠʢ ʟʘʧʨʦʩ ʥʘ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʢ ʦʩʥʦʚʫ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠ-

ʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. ɺ ʵʪʦʤ ʞʝ 1991 ʛ. ʙʣʘʛʦʜʘʨʷ ʘʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜ.ʛ.ʥ. 

ɺ.ʉ. ʈʝʚʷʢʠʥʘ, ʙʳʣ ʩʦʟʜʘʥ ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʛʦʨʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ 

(ʅʀʀ ɻʇ). ɺ ʧʝʨʚʳʡ ʞʝ ʛʦʜ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʅʀʀ ɻʇ, ʝʛʦ ʢʦʣʣʝʢʪʠʚ, ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɺʠʢ-

ʪʦʨʘ ʉʝʤʝʥʦʚʠʯʘ, ʚʳʧʦʣʥʠʣ ʥʘʫʯʥʫʶ ʨʘʙʦʪʫ ʧʦ ʦʧʠʩʘʥʠʶ ʧʨʠʨʦʜʥʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠ-

ʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʦʚ, ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʢʦʤʧʦʥʝʥʪʳ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚ ɸʣʪʘʡ-

ʩʢʦʤ ʨʘʡʦʥʝ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. 

ɺ 1992 ʛ. ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʂʦʥʮʝʧʮʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʖʞʥʦ-ɸʣʪʘʡʩʢʦʛʦ ʵʢʦ-

ʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʝʛʠʦʥʘ (ʖɸʕʕʈ). ʕʪʘ ʪʝʨʨʠʪʦʨʠʷ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ 10 ʶʞʥʳʭ ʧʨʝʜʛʦʨ-

ʥʳʭ ʠ ʥʠʟʢʦʛʦʨʥʳʭ ʨʘʡʦʥʦʚ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. ʅʘʫʯʥʳʤ ʢʦʣʣʝʢʪʠʚʦʤ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʪʝʦ-

ʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʦʩʤʳʩʣʝʥʘ ʢʦʥʮʝʧʮʠʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʦʙʣʝʤʳ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʱʝʩʪʚʘ ʚ ʥʦʚʳʭ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʠ ʚʳʷʚ-

ʣʝʥʳ ʧʝʨʩʧʝʢʪʠʚʳ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ 

ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʝʛʠʦʥʘ ʚʳʜʝʣʝʥʳ ʜʚʘ ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʨʝʢʨʝʘʮʠʦʥʥʳʭ 

ʨʝʛʠʦʥʘ: ɹʠʡʩʢʠʡ ʠ ɻʦʨʥʦ-ʂʦʣʳʚʘʥʩʢʠʡ. ʊʦʛʜʘ ʞʝ ʚʧʝʨʚʳʝ ʦʧʨʝʜʝʣʝʥʳ ʧʣʘʥʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ɸʣʪʘʡʩʢʦ-ɹʝʣʦʢʫʨʠʭʠʥʩʢʦʛʦ ʨʝʛʠʦʥʘ. ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʚʢʣʶʯʘʣʠ ʯʝʪʳʨʝ ʙʣʦʢʘ: ʩʦʭʨʘʥʝʥʠʝ ʧʨʠʨʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʪʝʨʨʠ-

ʪʦʨʠʠ; ʨʘʟʚʠʪʠʝ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ; ʨʘʩʰʠʨʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʦʪʝʥʮʠ-

ʘʣʘ ʩ ʫʯʝʪʦʤ ʥʘʣʠʯʠʷ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ; ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɺ 1993 ʛ. ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʥʮʝʧʮʠʷ ɹʝʣʦʢʫʨʠʭʠʥʩʢʦʛʦ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʨʘʡʦʥʘ ʚ ʩʦʩʪʘʚʝ 

ɸʣʪʘʡʩʢʦʛʦ, ʉʤʦʣʝʥʩʢʦʛʦ, ʉʦʣʦʥʝʰʝʥʩʢʦʛʦ ʨʘʡʦʥʦʚ ʠ ʛ. ɹʝʣʦʢʫʨʠʭʘ. ɺ ʧʨʦʜʦʣʞʝʥʠʝ ʵʪʦʡ 

ʢʦʥʮʝʧʮʠʠ ʜʣʷ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʨʝʛʠʦʥʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ 
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çʈʘʟʚʠʪʠʝ ɹʝʣʦʢʫʨʠʭʠʥʩʢʦʡ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʡ ʟʦʥʳè, ʘ ʪʘʢʞʝ ʠʜʝʷ ʩʦʟʜʘʥʠʷ ʧʨʠʨʦʜ-

ʥʦʛʦ ʧʘʨʢʘ ʚ ɹʝʣʦʢʫʨʠʭʝ. ʕʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʪʝʨ-

ʨʠʪʦʨʠʠ. ʉʨʝʜʠ ʦʪʜʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʦʪʤʝʪʠʤ: çɸʛʨʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʘʪʣʘʩ ɸʣʪʘʡʩʢʦʛʦ ʨʘʡ-

ʦʥʘè, çʅʘʫʯʥʳʝ ʦʩʥʦʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʩʪʙʠʱ ʚ ʩʠʩʪʝʤʝ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ɸʣʪʘʡʩʢʦʛʦ ʨʘʡ-

ʦʥʘè, çʇʨʦʛʨʘʤʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʪʨʘʚ ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʦʟʜʦʨʦʚʣʝʥʠʠ ʥʘʩʝʣʝʥʠʷ 

ʢʨʘʷè, çɸʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʣʝʩʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʫ ʢʫʨʦʨʪʘ ɹʝʣʦʢʫʨʠʭʘ ʩ ʟʦʥʠʨʦʚʘʥʠʝʤ 

ʪʝʨʨʠʪʦʨʠʠè. 

ɹʦʣʴʰʘʷ ʨʦʣʴ ʚ ʨʘʤʢʘʭ ʢʦʥʮʝʧʮʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʖɸʕʕʈ ʙʳʣʘ ʦʪʚʝʜʝʥʘ ʥʝʦʙʭʦʜʠʤʦ-

ʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʘ ʨʘʟʚʠʪʠʷ ɸʣʪʘʡʩʢʦ-ɹʝʣʦʢʫʨʠʭʠʥʩʢʦʛʦ ʨʝʛʠʦʥʘ. ʕʪʦ ʦʧʨʝʜʝʣʝʥʦ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴʶ ʩʦʭʨʘʥʝʥʠʷ ʫʥʠʢʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʝʜʛʦʨʠʡ ɸʣʪʘʷ, ʧʦʣʫʯʝʥʠʷ ʵʢʦ-

ʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʨʘʟʚʠʪʠʷ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʈʝ-

ʟʫʣʴʪʘʪʦʤ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣʦ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʡ ʘʩʩʦʮʠʘʮʠʝʡ çʉʠ-

ʙʠʨʩʢʦʝ ʩʦʛʣʘʰʝʥʠʝè ʚ 1998 ʛ. çʆ ʨʘʟʚʠʪʠʠ ɹʝʣʦʢʫʨʠʭʠʥʩʢʦʡ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʡ ʤʝʩʪ-

ʥʦʩʪʠ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʢʫʨʦʨʪʦʤ ɹʝʣʦʢʫʨʠʭʘè (ʦʪ 03.12.98 ʟʘ ˉ 1). ɺ ʧʨʠʥʷʪʦʤ ʇʦʩʪʘʥʦʚʣʝʥʠʠ 

ɸʜʤʠʥʠʩʪʨʘʮʠʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʦʪ 05.07.1999 N 498 çʆ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʡ ʨʘʙʦʪʝ ʧʦ ʫʩʪʘ-

ʥʦʚʣʝʥʠʶ ʩʪʘʪʫʩʘ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʡ ʤʝʩʪʥʦʩʪʠ ʢʨʘʝʚʦʛʦ ʟʥʘʯʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʣ-

ʪʘʡʩʢʦʛʦ, ʉʤʦʣʝʥʩʢʦʛʦ ʠ ʉʦʣʦʥʝʰʝʥʩʢʦʛʦ ʨʘʡʦʥʦʚè ʙʳʣʦ ʨʝʰʝʥʦ: ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʥʘʠʙʦʣʝʝ 

ʢʨʫʧʥʳʤ ʩʘʥʘʪʦʨʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʛʦʨʦʜʘ ɹʝʣʦʢʫʨʠʭʘ ʙʦʣʝʝ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʘʡʩʢʦʛʦ, ʉʤʦʣʝʥʩʢʦʛʦ, ʉʦʣʦʥʝʰʝʥʩʢʦʛʦ ʨʘʡʦʥʦʚ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʩʚʦʠʭ ʢʫʣʴʪʫʨʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ. ɸʜʤʠʥʠʩʪʨʘʮʠʷʤ ɸʣʪʘʡʩʢʦʛʦ, ʉʤʦʣʝʥʩʢʦʛʦ, 

ʉʦʣʦʥʝʰʝʥʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ʧʦʨʫʯʝʥʦ ʩʦʩʪʘʚʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʦʙʦʩʥʦʚʘʥʠʷ, 

ʯʪʦʙʳ ʧʨʝʜʣʦʞʠʪʴ ʠʥʚʝʩʪʦʨʘʤ ʧʝʨʚʦʦʯʝʨʝʜʥʳʝ ʦʙʲʝʢʪʳ ʜʣʷ ʨʘʟʚʠʪʠʷ (ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʝʪʠ ʜʦ-

ʨʦʛ, ʪʫʨʙʘʟ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʫʩʣʫʛ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʪʫʨʠʩʪʦʚ ʠ ʪ.ʜ.). [1]. ʆʨʛʘʥʘʤ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʚʣʘʩʪʠ ʙʳʣʦ ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʤʝʞʨʘʡʦʥʥʳʡ ʩʦʚʝʪ ʧʦ ʨʘʟʚʠʪʠʶ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ʚ ʛ. ɹʝ-

ʣʦʢʫʨʠʭʘ ʩ ʚʢʣʶʯʝʥʠʝʤ ʚ ʥʝʛʦ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʘʜʤʠʥʠʩʪʨʘʮʠʡ, ʦʨʛʘʥʠʟʘʮʠʡ, ʧʨʝʜʧʨʠʷʪʠʡ. 

ɺ 2000 ʛ. ɺ.ʉ. ʈʝʚʷʢʠʥ ʩʪʘʣ ʣʘʫʨʝʘʪʦʤ ʧʨʝʤʠʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʚ ʦʙʣʘʩʪʠ ʥʘʫʢʠ ʟʘ ʨʘʟʨʘʙʦʪʢʫ 

ʧʨʦʝʢʪʘ ɸʣʪʘʡʩʢʦʡ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʡ ʤʝʩʪʥʦʩʪʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʦʥ ʧʨʠʥʠʤʘʣ ʫʯʘʩʪʠʝ 

ʚ ʨʷʜʝ ʧʨʦʝʢʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʘʡʩʢʦ-ɹʝʣʦʢʫʨʠʭʠʥʩʢʦʡ ʟʦʥʳ. ɺ 2003 ʛ. ʫʯʘʩʪʚʦʚʘʣ ʚ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʵʢʩʧʝʜʠʮʠʠ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʦʙʦʩʥʦʚʘʥʠʷ ʆʆʇʊ çʇʨʠʨʦʜʥʳʡ ʧʘʨʢ çɸʷè. ɹʦʣʴʰʘʷ ʨʘ-

ʙʦʪʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩʦʚʤʝʩʪʥʦ ʩ ʘʨʭʠʪʝʢʪʦʨʘʤʠ ʧʦ ʧʨʦʝʢʪʫ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çɹʠʨʶʟʦʚʘʷ ʂʘʪʫʥʴè [3]. ɿʘʪʝʤ ʧʦʷʚʠʣʘʩʴ ʦʩʦʙʘʷ ʵʢʦʥʦ-

ʤʠʯʝʩʢʘʷ ʟʦʥʘ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʪʠʧʘ çɹʠʨʶʟʦʚʘʷ ʂʘʪʫʥʴè, ʫʪʚʝʨʞʜʝʥʘ ʧʦʩʪʘʥʦʚʣʝ-

ʥʠʝʤ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 03.02.2007 ʛ. ˉ 69. ʉ 2007 ʛ. ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʥʘʯʘʣʘʩʴ ʨʘʙʦʪʘ 

ʥʘʜ ʩʭʝʤʘʤʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʦʚ. ʇʨʦʝʢʪʳ ʜʣʷ ʪʝʨʨʠʪʦ-

ʨʠʡ ɸʣʪʘʡʩʢʦʛʦ, ʉʤʦʣʝʥʩʢʦʛʦ ʠ ʉʦʣʦʥʝʰʝʥʩʢʦʛʦ ʨʘʡʦʥʦʚ ʩʪʘʣʠ ʧʝʨʚʳʤʠ ʠ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ 

ʚ ɸʣʪʘʡʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ [2]. 

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ɸʣʪʘʡʩʢʦ-ɹʝʣʦʢʫʨʠʭʠʥʩʢʘʷ ʪʝʨʨʠʪʦʨʠʷ ʧʦʣʫʯʠʣʘ ʩ ʤʦʤʝʥʪʘ ʩʦʟʜʘ-

ʥʠʷ ʆʕɿ çɹʠʨʶʟʦʚʘʷ ʂʘʪʫʥʴè. ʕʪʦ ʢʣʶʯʝʚʘʷ ʧʣʦʱʘʜʢʘ ʚ ʨʘʤʢʘʭ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʡ ʢʦʥʮʝʧ-

ʮʠʠ çʌʦʨʤʠʨʦʚʘʥʠʝ ɸʣʪʘʡʩʢʦʡ ʢʫʨʦʨʪʥʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʤʝʩʪʥʦʩʪʠ (ɸʂʈʄ)è, ʢʦʪʦʨʘʷ ʙʳʣʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 2007 ʛ. ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʵʢʩʧʦʟʠʮʠʦʥʥʦʤ ʬʦʨʫʤʝ çMIPIM-2007è ʚ ɽʚʨʦʧʝ. 

ɽʱʝ ʦʜʠʥ ʧʨʦʝʢʪ, ʚ ʢʦʪʦʨʦʤ ʫʯʘʩʪʚʦʚʘʣ ɺ.ʉ. ʈʝʚʷʢʠʥ ï ʧʨʦʝʢʪ ʧʣʘʥʠʨʦʚʢʠ ʪʝʨʨʠʪʦʨʠʠ ʠʛʦʨ-

ʥʦʡ ʟʦʥʳ çʉʠʙʠʨʩʢʘʷ ʤʦʥʝʪʘè ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ, ʢʦʪʦʨʳʡ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʚ 2009 ʛ. ʕʪʘ ʨʘʙʦʪʘ 

ʚʳʧʦʣʥʷʣʘʩʴ ʩʦʚʤʝʩʪʥʦ ʩ ʆɸʆ ʊʇʀ çʆʤʩʢʛʨʘʞʜʘʥʧʨʦʝʢʪè. ʇʨʦʚʝʜʝʥʥʳʝ ʨʘʙʦʪʳ ʩʪʘʣʠ ʦʩʥʦ-

ʚʦʡ ʨʘʟʚʠʪʠʷ ʥʦʚʳʭ ʧʨʦʝʢʪʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʘʞʥʝʡʰʠʤ ʵʪʘʧʦʤ ʚ 2010 ʛ. ʩʪʘʣ ʧʨʦʝʢʪ ʩʫʙʢʣʘ-

ʩʪʝʨʘ ɹʝʣʦʢʫʨʠʭʘ 2. ɹʝʣʦʢʫʨʠʭʘ ʟʘʥʠʤʘʝʪ ʮʝʥʪʨʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʚ ɸʣʪʘʡʩʢʦ-ɹʝʣʦʢʫʨʠʭʠʥ-

ʩʢʦʡ ʟʦʥʝ. ɿʥʘʯʠʪʝʣʴʥʳʝ ʪʫʨʠʩʪʩʢʠʝ ʧʦʪʦʢʠ ʠʟ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩʫʙʲʝʢʪʦʚ ʈʌ ʥʘʧʨʘʚʣʝʥʳ ʚ ʵʪʫ 

ʪʝʨʨʠʪʦʨʠʶ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʪʫʨʙʘʟ ʥʘʭʦʜʠʪʩʷ ʥʘ ʙʝʨʝʛʫ ʨ. ʂʘʪʫʥʴ. ɿʜʝʩʴ ʧʨʝʦʙ-

ʣʘʜʘʝʪ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʡ ʪʫʨʠʟʤ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʥʝʩʣʦʞʥʳʤʠ ʢʦʨʦʪʢʠʤʠ ʤʘʨʰʨʫʪʘʤʠ ʚ ʧʨʠʨʦʜ-

ʥʦʡ ʩʨʝʜʝ [4].  
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ʆʪʤʝʪʠʤ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʛʨʘʤʤʳ ʠ ʩʪʨʘʪʝʛʠʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʫʯʠʪʳʚʘʶʪ ʧʝʨ-

ʩʧʝʢʪʠʚʳ ʶʞʥʳʭ ʨʘʡʦʥʦʚ ʨʝʛʠʦʥʘ. ɺ ʉʪʨʘʪʝʛʠʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ɸʣʪʘʡ-

ʩʢʦʛʦ ʢʨʘʷ ʜʦ 2035 ʛ. ʚʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʮʝʥʪʨʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʉʨʝʜʠ ʧʨʦʯʠʭ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʟʚʠʚʘʪʴ çʇʨʝʜʛʦʨʥʳʡè ʮʝʥʪʨ. ɽʛʦ ʷʜʨʦʤ ʷʚʣʷʝʪʩʷ ʢʫʨʦʨʪ ɹʝʣʦʢʫʨʠʭʘ, ʠʤʝʶ-

ʱʠʡ ʧʦʟʠʪʠʚʥʳʡ ʙʨʝʥʜ ʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ɸʣʪʘʡʩʢʦ-ɹʝʣʦʢʫʨʠʭʠʥʩʢʘʷ ʪʝʨʨʠʪʦʨʠʷ, ʥʘʭʦʜʷʩʴ ʚ ʥʠʟʢʦʛʦʨʥʦʡ ʟʦʥʝ 

ʢʨʘʷ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʝ ʩʚʷʟʠ ʩ ʈʝʩʧʫʙʣʠʢʦʡ ɸʣʪʘʡ ʠ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʦʡ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʣʴʮʝʚʳʭ ʪʫʨʠʩʪʩʢʠʭ ʤʘʨʰʨʫʪʦʚ, ʘ ʪʘʢʞʝ ʤʝʩʪʦʤ ʠʥʪʝʨʝʩʘ ʜʣʷ ʪʫʨʠʩʪʦʚ ʠʟ 

ʩʦʧʨʝʜʝʣʴʥʳʭ ʨʝʛʠʦʥʦʚ. ʏʝʨʝʟ ʪʝʨʨʠʪʦʨʠʶ ʧʨʦʭʦʜʷʪ ʪʨʘʥʟʠʪʥʳʝ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʦʦʙʱʝ-

ʥʠʷ ʠʟ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʂʘʟʘʭʩʪʘʥ, ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʨʘʡʦʥʦʚ ʈʝʩʧʫʙʣʠʢʠ 

ɸʣʪʘʡ ʩ ʂʘʟʘʭʩʪʘʥʦʤ.  

ɼʣʷ ʪʝʨʨʠʪʦʨʠʡ ʭʘʨʘʢʪʝʨʥʳ ʫʥʠʢʘʣʴʥʳʝ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ ʧʦʟ-

ʚʦʣʷʶʪ ʨʘʟʚʠʚʘʪʴ ʜʠʚʝʨʩʠʬʠʮʠʨʦʚʘʥʥʳʡ ʪʫʨʠʩʪʩʢʠʡ ʧʨʦʜʫʢʪ. ʋʩʣʦʚʠʷ ʜʣʷ ʚʩʝʩʝʟʦʥʥʦʛʦ 

ʦʟʜʦʨʦʚʣʝʥʠʷ ʠʤʝʶʪʩʷ ʚ ʛʦʨʦʜʝ-ʢʫʨʦʨʪʝ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ɹʝʣʦʢʫʨʠʭʘ ʠ ʚ ʦʩʦʙʦʡ ʵʢʦ-

ʥʦʤʠʯʝʩʢʦʡ ʟʦʥʝ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʪʠʧʘ çɹʠʨʶʟʦʚʘʷ ʂʘʪʫʥʴè. ʂʣʶʯʝʚʳʝ ʘʪʪʨʘʢʪʦʨʳ 

ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʤʦʪʠʚʦʤ ʪʫʨʠʩʪʦʚ ʜʣʷ ʧʦʩʝʱʝʥʠʷ ʤʝʩʪ ʦʪʜʳʭʘ. ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ 5 ʥʘʠʙʦ-

ʣʝʝ ʟʥʘʯʠʤʳʭ. 

1. ʄʝʩʪʥʦʩʪʴ ʥʘ ʩʪʳʢʝ çʨʘʚʥʠʥʘ ï ʛʦʨʳè. ʅʘʠʙʦʣʝʝ ʧʝʡʟʘʞʥʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʝ ʤʝʩʪʘ 

ʥʘʭʦʜʷʪʩʷ ʥʘ ʩʪʳʢʝ ʧʨʠʨʦʜʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. ɿʜʝʩʴ ʪʫʨʠʩʪʳ ʦʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʯʘʱʝ ʚʩʝʛʦ. ʇʝ-

ʨʝʭʦʜ ʦʪ ʨʘʚʥʠʥʳ ʢ ʛʦʨʘʤ ʥʘʠʙʦʣʝʝ ʚʳʨʘʟʠʪʝʣʝʥ ʚ ɸʣʪʘʡʩʢʦʤ ʠ ʉʤʦʣʝʥʩʢʦʤ ʨʘʡʦʥʘʭ. ʆʩʦ-

ʙʝʥʥʦ ʪʘʤ, ʛʜʝ ʨʝʢʠ ʚʳʭʦʜʷʪ ʠʟ ʛʦʨ: ʜʦʣʠʥʳ ʨʝʢ ʇʝʩʯʘʥʦʡ, ɹʝʣʦʢʫʨʠʭʘ, ʇʦʧʝʨʝʯʥʘʷ, ʂʘʤʝʥʢʘ. 

ɻʨʘʥʠʮʘ ʤʝʞʜʫ ʛʦʨʘʤʠ ʠ ʨʘʚʥʠʥʘʤʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʷʨʢʦ ʚʳʨʘʞʝʥʘ ʚ ʚʠʜʝ ʨʝʟʢʦʛʦ ʫʩʪʫʧʘ, 

ʢʦʪʦʨʳʡ ʥʘʟʳʚʘʝʪʩʷ çʌʘʩ ɸʣʪʘʷè. ɸʤʧʣʠʪʫʜʘ ʚʳʩʦʪ 300-750 ʤ. ʅʘʟʚʘʥʠʝ ʫʩʪʫʧʫ ʜʘʣ ʠʟʚʝʩʪ-

ʥʳʡ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢ, ʛʝʦʣʦʛ ʠ ʛʝʦʛʨʘʬ ʘʢʘʜʝʤʠʢ ɺʣʘʜʠʤʠʨ ʆʙʨʫʯʝʚ, ʢʦʪʦʨʳʡ ʠʩʩʣʝʜʦʚʘʣ ɸʣ-

ʪʘʡ ʚ ʥʘʯʘʣʝ XX ʚ. ɺ ʢʨʘʝ ʩʫʱʝʩʪʚʫʶʪ ʧʝʨʩʧʝʢʪʠʚʳ ʩʦʟʜʘʥʠʷ ʛʝʦʧʘʨʢʘ ʩ ʪʘʢʠʤ ʥʘʟʚʘʥʠʝʤ, 

ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ɹʝʣʦʢʫʨʠʭʠʥʩʢʠʡ ʤʘʩʩʠʚ ʠ ɸʥʫʡʩʢʠʡ ʛʦʨʥʳʡ ʭʨʝʙʝʪ.  

2. ʃʝʯʝʙʥʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ ɹʝʣʦʢʫʨʠʭʠ. ɸʟʦʪʥʦ-ʢʨʝʤʥʠʩʪʳʝ ʪʝʨʤʘʣʴʥʳʝ ʨʘʜʦʥʦʩʦ-

ʜʝʨʞʘʱʠʝ ʚʦʜʳ ï ʦʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ʨʘʟʚʠʪʠʷ ʢʫʨʦʨʪʘ ɹʝʣʦʢʫʨʠʭʠ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ. ʆʥʠ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʣʝʯʝʙʥʦʡ ʧʨʘʢʪʠʢʝ ʩʘʥʘʪʦʨʠʝʚ. ʄʠʥʝʨʘʣʴ-

ʥʳʝ ʚʦʜʳ ̫ ʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʣʝʯʝʙʥʳʤ ʬʘʢʪʦʨʦʤ: ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ ʢʦʩʪʥʦ-ʤʳʰʝʯ-

ʥʦʛʦ ʢʘʨʢʘʩʘ, ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ, ʧʠʱʝʚʘʨʝʥʠʷ, ʤʦʯʝʧʦʣʦʚʦʡ ʠ ʥʝʨʚ-

ʥʦʡ ʩʠʩʪʝʤ. 

3. ʈʝʢʘ ʂʘʪʫʥʴ. ʕʪʦ ʩʘʤʘʷ ʜʣʠʥʥʘʷ ʠ ʧʦʣʥʦʚʦʜʥʘʷ ʨʝʢʘ ɸʣʪʘʷ. ʆʥʘ ʙʝʨʝʪ ʥʘʯʘʣʦ ʩ ʩʘʤʦʡ 

ʚʳʩʦʢʦʡ ʚʝʨʰʠʥʳ ɸʣʪʘʷ ʠ ʉʠʙʠʨʠ ï ʛʦʨʳ ɹʝʣʫʭʘ (4506 ʤ). ʃʝʚʦʙʝʨʝʞʥʘʷ ʯʘʩʪʴ ʥʠʞʥʝʛʦ ʪʝʯʝ-

ʥʠʷ ʨ.ʂʘʪʫʥʴ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʦ ʜʦʩʪʫʧʥʦʡ ʠ ʧʦʧʫʣʷʨʥʦʡ ʫ ʪʫʨʠʩʪʦʚ. ʇʦ ʧʨʘʚʦʤʫ ʙʝʨʝʛʫ ʧʨʦʭʦ-

ʜʠʪ ʩʦʚʨʝʤʝʥʥʳʡ ʏʫʡʩʢʠʡ ʪʨʘʢʪ ʈ-256, ʘ ʪʘʢʞʝ ʨʘʩʧʦʣʦʞʝʥ ʘʵʨʦʧʦʨʪ. ʇʦ ʣʝʚʦʤʫ ʙʝʨʝʛʫ ʧʨʦ-

ʭʦʜʠʪ ɸʡʩʢʠʡ ʪʨʘʢʪ, ʩʦʝʜʠʥʷʶʱʠʡ ʪʫʨʠʩʪʩʢʫʶ ʤʝʩʪʥʦʩʪʴ çʆʟʝʨʦ ɸʷè ʠ ʪʝʨʨʠʪʦʨʠʶ çɹʠʨʶ-

ʟʦʚʘʷ ʂʘʪʫʥʴè.  

4. ʄʝʩʪʦ ʦʙʨʘʟʦʚʘʥʠʷ ʆʙʠ. ɺ ʪʦʯʢʝ ʩʣʠʷʥʠʷ ʂʘʪʫʥʠ ʠ ɹʠʠ ʥʘʭʦʜʠʪʩʷ ʢʨʫʧʥʳʡ ʦʩʪʨʦʚ 

ʀʢʦʥʥʠʢʦʚ. ʅʘ ʥʝʤ ʨʘʩʧʦʣʦʞʝʥʘ ʥʝʙʦʣʴʰʘʷ ʜʝʨʝʚʥʷ ʩ ʦʜʥʦʠʤʝʥʥʳʤ ʥʘʟʚʘʥʠʝʤ. ʉʫʞʘʷʩʴ ʚ 

ʩʪʨʝʣʢʝ ʩʣʠʷʥʠʷ ʨʝʢ, ʦʩʪʨʦʚ ʀʢʦʥʥʠʢʦʚ ʧʝʨʝʭʦʜʠʪ ʚ ʦʪʤʝʣʠ ʠ ʥʝʙʦʣʴʰʠʝ ʧʝʩʯʘʥʳʝ ʦʩʪʨʦʚʘ. 

ɺʦ ʚʨʝʤʷ ʚʝʩʝʥʥʝʛʦ ʧʦʣʦʚʦʜʴʷ ʦʥʠ ʟʘʪʘʧʣʠʚʘʶʪʩʷ ʚʦʜʦʡ. ʇʣʦʱʘʜʴ ʦʩʪʨʦʚʘ ʙʦʣʝʝ 13 ʢʚ. ʢʤ, ʦʥ 

ʦʪʜʝʣʝʥ ʦʪ ʤʝʞʜʫʨʝʯʴʷ ʧʨʦʪʦʢʦʡ ʂʘʪʫʥʠ, ʧʦ ʢʦʪʦʨʦʡ ʝʱʝ ʚ XVIII ʚ. ʰʣʦ ʦʩʥʦʚʥʦʝ ʨʫʩʣʦ. 

ʄʝʩʪʦ ʩʣʠʷʥʠʷ ʨʝʢ ɹʠʠ ʠ ʂʘʪʫʥʴ ʚʳʛʣʷʜʠʪ ʞʠʚʦʧʠʩʥʦ. ɼʚʝ ʨʝʢʠ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʦʱʥʳʝ, 

ʥʝʩʫʪ ʩʚʦʠ ʚʦʜʳ, ʩʭʦʜʷʩʴ ʚ ʝʱʸ ʙʦʣʝʝ ʤʦʱʥʳʡ ʧʦʪʦʢ, ʚ ʨʝʢʫ ʆʙʴ. ʃʝʪʦʤ ʠ ʦʩʝʥʴʶ ʂʘʪʫʥʴ 

ʠʤʝʝʪ ʟʝʣʝʥʦʚʘʪʳʡ ʠʣʠ ʙʠʨʶʟʦʚʳʡ ʮʚʝʪ, ʘ ɹʠʷ - ʪʝʤʥʦ-ʩʝʨʳʡ. 

ʄʝʩʪʦ ʩʣʠʷʥʠʷ ɹʠʠ ʠ ʂʘʪʫʥʠ ʷʚʣʷʣʦʩʴ ʠʩʪʦʨʠʯʝʩʢʠ ʚʘʞʥʳʤ. ɿʜʝʩʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦ-

ʛʠʭ ʚʝʢʦʚ ʥʘʭʦʜʠʣʘʩʴ ʧʝʨʝʧʨʘʚʘ, ʢ ʢʦʪʦʨʦʡ ʧʦʜʭʦʜʠʣʠ ʜʨʝʚʥʠʝ ʧʫʪʠ ʠʟ ɸʣʪʘʡʩʢʠʭ ʛʦʨ ʥʘ ʨʘʚ-

ʥʠʥʫ. ʄʝʩʪʦ, ʛʜʝ ʙʝʨʝʪ ʥʘʯʘʣʦ ʆʙʴ, ʫ ʦʢʨʝʩʪʥʳʭ ʘʣʪʘʡʩʢʠʭ ʧʣʝʤʝʥ ʩʯʠʪʘʣʦʩʴ ʩʘʢʨʘʣʴʥʳʤ. 

ɺ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʧʨʝʜʩʪʦʠʪ ʩʦʟʜʘʪʴ ʠ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʦʝʢʪ ʧʦ ʪʫʨʠʩʪʩʢʦʤʫ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʫ 

ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ.  
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5. ɼʝʥʠʩʦʚʘ ʧʝʱʝʨʘ ï ʤʝʩʪʦ ʥʘʫʯʥʦʛʦ ʦʪʢʨʳʪʠʷ ɼʝʥʠʩʦʚʩʢʦʛʦ ʯʝʣʦʚʝʢʘ. ʕʪʦ ʥʦʚʳʡ ʚʠʜ 

ʜʨʝʚʥʝʛʦ ʯʝʣʦʚʝʢʘ, ʦʪʣʠʯʘʶʱʠʡʩʷ ʦʪ ʥʝʘʥʜʝʨʪʘʣʴʮʝʚ ʠ Homo sapiens. ʊʫʨʠʩʪʩʢʠʡ ʧʦʪʝʥʮʠʘʣ 

ʧʨʠʨʦʜʥʦ-ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ɼʝʥʠʩʦʚʘ ʧʝʱʝʨʘ ʦʙʫʩʣʦʚʣʝʥ ʩʦʯʝʪʘʥʠʝʤ ʧʨʠʚʣʝʢʘ-

ʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʥʠʟʢʦʛʦʨʥʦʡ ʠ ʩʨʝʜʥʝʛʦʨʥʦʡ ʟʦʥʳ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʊʘʢʞʝ ʚʳʛʦʜʥʦ ʠ ʝʝ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʚ ʚʝʨʭʦʚʴʷʭ. ʈʝʢʘ ɸʥʫʡ - ʞʠʚʦʧʠʩʥʳʝ ʣʘʥʜʰʘʬʪʳ, ʚʦʜʦʧʘʜʳ, ʛʝʦʣʦʛʠʯʝʩʢʠʝ 

ʦʙʲʝʢʪʳ (ʦʪʧʝʯʘʪʢʠ ʜʨʝʚʥʝʡ ʤʦʨʩʢʦʡ ʬʘʫʥʳ ʚ ʠʟʚʝʩʪʥʷʢʘʭ, ʟʦʣʦʪʦʥʦʩʥʳʝ ʜʦʣʠʥʳ ʨʝʢ, ʧʝ-

ʱʝʨʳ, ʛʨʦʪʳ, ʧʝʡʟʘʞʥʳʝ ʩʢʘʣʳ). ɺ ʦʢʨʝʩʪʥʦʩʪʷʭ ɼʝʥʠʩʦʚʦʡ ʧʝʱʝʨʳ ʥʘʭʦʜʷʪʩʷ ʜʚʘ ʟʘʢʘʟʥʠʢʘ: 

çɹʘʱʝʣʘʢʩʢʠʡè ʠ çʂʘʩʢʘʜ ʚʦʜʦʧʘʜʦʚ ʥʘ ʨ. ʐʠʥʦʢè, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʚʦʜʦʧʘʜ 

ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ (72 ʤ). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʘʣʠʟʫʶʪʩʷ ʧʨʦʝʢʪʳ ʧʦ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʫ ʵʪʦʡ 

ʪʫʨʠʩʪʩʢʦʡ ʣʦʢʘʮʠʠ.  

ʇʨʦʝʢʪʥʳʝ ʨʘʙʦʪʳ ʟʘ ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʛʦʜʳ ʩʪʘʣʠ ʦʩʥʦʚʦʡ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʧʣʘʥʦʚ ʧʦ 

ʨʘʟʚʠʪʠʶ ʶʞʥʦʡ ʯʘʩʪʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. ɺ 2024 ʛ. ɺ ʨʘʤʢʘʭ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çʊʫʨʠʟʤ 

ʠ ʠʥʜʫʩʪʨʠʷ ʛʦʩʪʝʧʨʠʠʤʩʪʚʘè ʩʦʟʜʘʥ ʤʘʩʪʝʨ-ʧʣʘʥ ʜʣʷ ʤʘʢʨʦʪʝʨʨʠʪʦʨʠʠ çɹʦʣʴʰʦʡ ɸʣʪʘʡè. 

ɺ ʨʘʤʢʘʭ ʨʘʙʦʪ ʧʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ ʪʫʨʠʟʤʘ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʥʘʠʙʦʣʴʰʠʝ 

ʧʝʨʩʧʝʢʪʠʚʳ ʩʚʷʟʘʥʳ ʩ ʨʘʟʚʠʪʠʝʤ ɸʣʪʘʡʩʢʦ-ɹʝʣʦʢʫʨʠʭʠʥʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʦʪʤʝʪʠʤ, ʯʪʦ ʚ ʢʦʥʮʝ 2024 ʛ. ʥʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥ ʜʦʢʣʘʜ ʦ ʩʦʩʪʦʷʥʠʠ ʠ ʧʝʨ-

ʩʧʝʢʪʠʚʘʭ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʘ ʟʘʩʝʜʘʥʠʠ ʢʦʤʠʪʝʪʘ ʧʦ ʧʨʦʤʳʰʣʝʥʥʦ-

ʩʪʠ, ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʫ ʠ ʪʫʨʠʟʤʫ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʝʚʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʛʦ ʩʦʙʨʘʥʠʷ. ɺ ʧʨʠ-

ʥʪ̫ʦʡ ʨʝʟʦʣʶʮʠʠ (ˉ 2/02/6-03 ʦʪ 03.03.2025 ʛ.) ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʚ ʩʪʨʘʪʝʛʠʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʜʦ 2035 ʛ. çʇʨʝʜʛʦʨʴʷ ɸʣʪʘʷè ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤ ʮʝʥ-

ʪʨʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʪʠʧʘ. ʊʝʨʨʠʪʦʨʠʶ ʇʨʝʜʛʦʨʴʷ 

ɸʣʪʘʷ ʥʘʟʳʚʘʶʪ çɸʣʪʘʡʩʢʦ-ɹʝʣʦʢʫʨʠʭʠʥʩʢʠʡ ʢʫʨʦʨʪʥʦ-ʪʫʨʠʩʪʩʢʠʡ ʨʝʛʠʦʥè. ʂʦʥʮʝʧʮʠʷ ʨʘʟ-

ʚʠʪʠʷ ʨʝʛʠʦʥʘ ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʪʫʨʠʩʪʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʫʙʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷï 

ʵʪʦ ʢʣʶʯʝʚʦʡ ʘʨʝʘʣ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʚ ʤʘʢʨʦʪʝʨʨʠʪʦʨʠʠ çɹʦʣʴʰʦʡ ɸʣʪʘʡè ʚ ʨʘʤʢʘʭ ʅʘʮʠʦ-

ʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çʊʫʨʠʟʤ ʠ ʠʥʜʫʩʪʨʠʷ ʛʦʩʪʝʧʨʠʠʤʩʪʚʘè. ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʧʦʟʚʦ-

ʣʠʣʦ ʚʳʜʝʣʠʪʴ ʟʦʥʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʩʮʝʥʘʨʠʝʚ ʪʫʨʠʟʤʘ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʟʝʤʝʣʴʥʳʝ 

ʫʯʘʩʪʢʠ. 
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ɹʀʆʂʃʀʄɸʊʀʏɽʉʂʀɽ ʈɽʉʋʈʉʓ ʈɽʂʈɽɸʎʀʆʅʅʆɻʆ  

ʇʈʀʈʆɼʆʇʆʃʔɿʆɺɸʅʀʗ ʈɽʉʇʋɹʃʀʂʀ ʊʓɺɸ ɺ ʃɽʊʅʀʁ ʇɽʈʀʆɼ 

 

ɸʥʥʦʪʘʮʠʷ. ɻʦʨʥʦʝ ʨʝʢʨʝʘʮʠʦʥʥʦʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʥʘʫʯʥʳʤ 

ʠ ʧʨʘʢʪʠʯʝʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ. 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʈʝʩʧʫʙʣʠʢʠ ʊʳʚʘ. ʇʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ ʦʩ-

ʥʦʚʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʢʨʝʘʮʠʦʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʝʩʫʨ-

ʩʦʚ ʚ ʧʨʝʜʝʣʘʭ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʛʦʨʥʦʡ ʩʪʨʘʥʳ ʠ ʈʝʩʧʫʙʣʠʢʠ ʊʳʚʘ, ʚ ʯʘʩʪʥʦʩʪʠ. ʈʘʩʩʤʦʪʨʝʥʳ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʣʘʩʩʦʚ ʧʦʛʦʜʳ ʤʦʤʝʥʪʘ ʚ ʫʩʣʦʚʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ʊʳʚʘ ʚ ʣʝʪ-

ʥʠʡ ʧʝʨʠʦʜ. ɺʳʧʦʣʥʝʥʘ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʦʚ ʊʳʚʘ ʜʣʷ ʨʝʢʨʝʘʮʠʦʥ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʂʫʨʦʨʪʥʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʊʳʚʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʨʝʢʨʝʘ-

ʮʠʦʥʥʦʡ ʦʪʨʘʩʣʠ ʨʝʛʠʦʥʘ ʠ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʦʩʚʦʝʥʠʶ ʢʫʨʦʨʪʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʨʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ, ʢʣʘʩʩʳ ʧʦʛʦʜʳ, ʢʣʠ-

ʤʘʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ.  

 

V.V. Sevastyanov, A.D. Sambuu 

 

BBIOCLIMATIC RESOURCES OF RECREATIONAL NATURE MANAGEMENT 

OF THE REPUBLIC OF TUVA IN SUMMER  

 

Abstract. Mountain recreational nature management is an important scientific and practical area 

of   state activity in various countries of the world. The article considers the bioclimatic resources of 

the Republic of Tyva. The values of the main complex specialized indicators of recreational and 

climatic resources within the Altai-Sayan mountain country and the Republic of Tuva, in particular, 

are given. The regularities of distribution of weather classes of the moment in the conditions of the 

Republic of Tyva in the summer period are considered. Bioclimatic assessment of various areas of 

Tuva for recreational activities was performed. The resort and recreational potential of Tuva contrib-

utes to the development of the recreational industry in the region and the rational development of 

resort resources. 

Keywords: mountainous territories, bioclimatic potential, weather classes, climatic indicators, 

recreational resources. UBLIC OF TUVA IN THE SUMMER PERIOD 
 

ɺʚʝʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʦʝ ʛʦʨʥʦʝ ʨʝʢʨʝʘʮʠʦʥ-

ʥʦʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʦʪʜʳʭʘ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʜʦʨʦʚʴʷ ʠ 

ʩʠʣ ʣʶʜʝʡ. ʕʪʦ ʥʘʫʯʥʦʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʛʦʩʫʜʘʨʩʪʚʘʭ, 

ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʛʦʨʥʳʝ ʨʝʛʠʦʥʳ.  

ɹʦʣʝʝ 40 % ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʩʦʩʪʘʚʣʷʶʪ ʛʦʨʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʩ ʚʳʩʦʪʦʡ ʙʦʣʝʝ 1000 ʤ 

ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. ʆʩʥʦʚʥʳʝ ʛʦʨʥʳʝ ʨʝʛʠʦʥʳ ʈʦʩʩʠʠ (ʍʠʙʠʥʳ, ʂʘʚʢʘʟ, ʋʨʘʣ, ɸʣʪʘʡ, ʉʘʷʥʳ, 

ʂʫʟʥʝʮʢʠʡ ɸʣʘʪʘʫ, ʭʨʝʙʪʳ ʇʨʠʙʘʡʢʘʣʴʷ ʠ ɿʘʙʘʡʢʘʣʴʷ, ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʠ ʜʨ.) ʧʦʩʪʝʧʝʥʥʦ 

ʦʩʚʘʠʚʘʶʪʩʷ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʠ ʩʧʦʨʪʠʚʥʦʡ ʩʬʝʨʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʊʝʨʨʠʪʦʨʠʷ ʈʝʩʧʫʙʣʠʢʠ ʊʳʚʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʧʨʝʜʝʣʘʭ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʛʦʨʥʦʡ ʦʙʣʘ-

ʩʪʠ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʙʣʘʩʪʝʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʨʠ-

ʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ [4, 5, 10]. ʇʨʠ ʵʪʦʤ ʩʪʝʧʝʥʴ ʠʟʫʯʝʥʥʦʩʪʠ ʝʝ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʚ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʥʝʜʦʩʪʘʪʦʯʥʘʷ. ʕʪʦ ʩʚʷʟʘʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ ʤʘʣʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʤʝʪʝʦʨʦ-

ʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʚ ʛʦʨʘʭ. ɹʦʣʴʰʠʥʩʪʚʦ ʩʪʘʥʮʠʡ ʥʘʭʦʜʠʪʩʷ ʚ ʰʠʨʦʢʠʭ ʜʦʣʠʥʘʭ ʠ ʢʦʪʣʦʚʠ-

ʥʘʭ, ʧʦʵʪʦʤʫ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʦʩʦʙʝʥʥʦ ʚʝʨʭʥʠʝ ʫʨʦʚʥʠ, ʦʢʘʟʳʚʘʶʪʩʷ ʩʦ-

ʚʝʨʰʝʥʥʦ ʥʝʦʩʚʝʱʝʥʥʳʤʠ ʚ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ, ʭʦʪʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʵʪʦʤ ʩʪʘ-

ʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʦʯʝʚʠʜʥʦʡ ʧʦ ʤʥʦʛʠʤ ʧʨʠʯʠʥʘʤ, ʚʢʣʶʯʘʷ ʪʫʨʠʟʤ ʠ ʨʝʢʨʝʘʮʠʶ, ʨʘʟʚʠʪʠʝ 

ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʝ ʦʮʝʥʢʠ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʪʝʨʨʠʪʦʨʠʠ. 
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ʀʩʧʦʣʴʟʫʝʤʳʝ ʤʘʪʝʨʠʘʣʳ. ɺ ʨʷʜʝ ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʶ ʟʘʢʦʥʦʤʝʨʥʦ-

ʩʪʝʡ ʠʟʤʝʥʝʥʠʷ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʛʦʨʘʭ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʦʤʧʣʝʢʩʥʳʝ ʤʝʪʝʦʨʦʣʦ-

ʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ï ʢʣʘʩʩʳ ʧʦʛʦʜʳ ʤʦʤʝʥʪʘ (ʂʇʄ). ʕʪʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʛʦʜʳ ʥʘʠʙʦʣʝʝ 

ʧʦʣʥʦ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʪʝʨʨʠʪʦʨʠʡ [7, 8, 9]. 

ɺ ʧʨʝʜʝʣʘʭ ʈʝʩʧʫʙʣʠʢʠ ʊʳʚʘ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʢʣʘʩʩʦʚ ʧʦʛʦʜʳ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʜʣʷ ʩʪʘʥ-

ʮʠʡ ʂʳʟʳʣ, ʏʘʜʘʥ ʠ ʕʨʟʠʥ (ʪʘʙʣ. 1). 
ʊʘʙʣʠʮʘ 1 

ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʳʚʘ 

ʉʪʘʥʮʠʷ 
ɻʨʘʜʫʩʳ 

ʩ. ʰ. 

ɻʨʘʜʫʩʳ 

ʚ. ʜ. 
ɺʳʩʦʪʘ, ʤ 

ʂʳʟʳʣ 51,4 94,3 628 

ʏʘʜʘʥ 51,2 91,4 817 

ʕʨʟʠʥ 50,3 95,1 1101 

 

ʌʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣ. 2. 

 
ʊʘʙʣʠʮʘ 2 

ʌʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʊʫʚʳ 

ʉʪʘʥ-

ʮʠʷ 
ʌʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ 

ʂʳʟʳʣ 

ʈʘʩʧʦʣʦʞʝʥʘ ʚ ʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ, ʚ ʦʙʰʠʨʥʦʡ ʊʫʚʠʥʩʢʦʡ ʢʦʪʣʦʚʠʥʝ, ʚ ʜʦʣʠʥʝ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨ. 

ɽʥʠʩʝʡ. ʂʦʪʣʦʚʠʥʘ ʚʳʪʷʥʫʪʘ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʠ ʦʛʨʘʥʠʯʝʥʘ ʩ ʩʝʚʝʨʘ ʮʝʧʷʤʠ ɿʘʧʘʜʥʦʛʦ ʠ ɺʦʩʪʦʯ-

ʥʦʛʦ ʉʘʷʥʘ, ʩ ʶʛʘ ï ʭʨʝʙʪʦʤ ʊʘʥʥʫ-ʆʣʘ. ʄʝʩʪʥʦʩʪʴ, ʦʢʨʫʞʘʶʱʘʷ ʩʪʘʥʮʠʶ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʣʘʙʦʭʦʣʤʠʩʪʫʶ ʩʪʝʧʴ, ʧʦʢʨʳʪʫʶ ʩʦʣʦʥʯʘʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. 

ʏʘʜʘʥ 
ʈʘʩʧʦʣʦʞʝʥʘ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʠʥʩʢʦʡ ʢʦʪʣʦʚʠʥʳ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʦʜʥʦʠʤʝʥʥʦʡ ʨʝʢʠ. ʂ ʩʝ-

ʚʝʨʫ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʍʝʤʯʠʢʩʠʡ ʭʨʝʙʝʪ, ʷʚʣʷʶʱʠʡʩʷ ʦʪʨʦʛʦʤ ɿʘʧʘʜʥʦʛʦ ʉʘʷʥʘ. 

ʕʨʟʠʥ 

ʈʘʩʧʦʣʦʞʝʥʘ ʚ ʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʋʙʩʫʥʫʨʩʢʦʡ ʢʦʪʣʦʚʠʥʳ. ʂ ʩʝʚʝʨʫ ʦʪ 

ʩʪʘʥʮʠʠ ʧʨʦʭʦʜʷʪ ʦʪʨʦʛʠ ʭʨʝʙʪʘ ʊʘʥʥʫ-ʆʣʘ. ɺʳʩʦʪʘ ʛʦʨ ʩʦʩʪʘʚʣʷʝʪ 150ï200 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʩʪʘʥ-

ʮʠʠ. ʉʢʣʦʥʳ ʠ ʚʝʨʰʠʥʳ ʛʦʨ ʧʦʢʨʳʪʳ ʨʝʜʢʠʤ ʪʨʘʚʦʩʪʦʝʤ ʧʦʣʫʧʫʩʪʳʥʥʦʛʦ ʪʠʧʘ.  

 

ʉʪʨʫʢʪʫʨʘ ʢʣʠʤʘʪʘ ʊʳʚʳ ʚ ʧʦʛʦʜʘʭ ʤʦʤʝʥʪʘ, ʠʭ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʳ ʠʟ ɹʠʦʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʘʪʣʘʩʘ ʉʠʙʠʨʠ ʠ ɼʘʣʴʥʝʛʦ ʚʦʩʪʦʢʘ, ʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʊʦʤ-

ʩʢʠʤ ʅʀʀ ʢʫʨʦʨʪʦʣʦʛʠʠ ʠ ʬʠʟʠʦʪʝʨʘʧʠʠ [2].  

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʈʝʩʧʫʙ-

ʣʠʢʝ ʊʳʚʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʣʘʩʩʦʚ ʧʦʛʦʜʳ ʤʦʤʝʥʪʘ 

(ʂʇʄ) ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ. ʂʦʤʧʣʝʢʩ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʢʣʘʩʩʦʚ ʧʦʛʦʜʳ 

ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʡ. ʆʥ ʩʦʜʝʨʞʠʪ ʯʝʪʳʨʝ ʢʦʤʧʦʥʝʥʪʘ: ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ, 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʠ ʦʙʣʘʯʥʦʩʪʴ. ʂʘʞʜʳʡ ʢʣʘʩʩ ʧʦʛʦʜʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʨʦʛʦ ʦʛʨʘʥʠ-

ʯʝʥʥʳʤʠ ʠʥʪʝʨʚʘʣʘʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ, ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʥʠʞ-

ʥʝʡ ʦʙʣʘʯʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʥʠʞʥʷʷ ʦʙʣʘʯʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʢʦʩʚʝʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʨʘ-

ʜʠʘʮʠʦʥʥʦʛʦ ʨʝʞʠʤʘ, ʪʘʢ ʢʘʢ ʜʘʥʥʳʭ ʦ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʥʝʜʦʩʪʘʪʦʯʥʦ.  

ʊʘʢʦʝ ʚʳʜʝʣʝʥʠʝ ʢʣʘʩʩʦʚ ʧʦʛʦʜʳ ʧʦʣʫʯʠʣʦ ʧʨʠʟʥʘʥʠʝ ʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʨʝʜʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʚʦʧʨʦʩʘʤʠ ʙʠʦʢʣʠʤʘʪʦʣʦʛʠʠ, ʪʘʢ ʢʘʢ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʪʨʘʞʘʝʪ 

ʢʦʤʧʣʝʢʩʥʦʝ ʚʣʠʷʥʠʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ ʥʘ ʪʝʧʣʦʚʦʡ ʙʘʣʘʥʩ ʯʝʣʦʚʝʢʘ. ɺ ʪʘʙʣ. 3 ʧʨʠ-

ʚʝʜʝʥʳ ʢʣʘʩʩʳ ʧʦʛʦʜʳ ʤʦʤʝʥʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ.  
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ʊʘʙʣʠʮʘ 3 

ʂʣʘʩʩʳ ʧʦʛʦʜʳ ʤʦʤʝʥʪʘ ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʦʟʜʫʭʘ [7, 8] 

ʅʠʞʥʷʷ ʦʙ-

ʣʘʯʥʦʩʪʴ, 

ʙʘʣʣʳ 

ʆʪʥʦʩʠ-

ʪʝʣʴʥʘʷ 

ʚʣʘʞʥʦʩʪʴ, 

% 

ʉʢʦʨʦʩʪʴ 

ʚʝʪʨʘ, ʤ/ʩ 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, Áʉ 

ʚʳʰʝ 

35 

30,0ï

34,9 

25,0ï

29,9 

20,0ï

24,9 

15,0ï

19,9 

10,0ï

14,9 

5,0ï

9,9 

0,0ï

4,9 

0ï5 

(ʷʩʥʦ) 

0ï29 

0ï1 I I II  III  III  IV V VI  

2ï3 I I II  III  IV V VI  VI  

4ï7 I II  III  IV IV V VI  VI  

8ï15 I II  III  IV V VI  VI  VI  

30ï59 

0ï1 I I II  III  III  IV V VI  

2ï3 I I II  III  IV V VI  VI  

4ï7 I II  III  IV IV V VI  VI  

8ï15 I II  III  IV V VI  VI  VI  

60ï79 

0ï1 VII  I II  II  III  IV V VI  

2ï3 VII  I II  III  IV V VI  VI  

4ï7 VII  II  III  IV V VI  VI  VI  

8ï15 VII  II  III  IV V VI  VI  VI  

80ï100 

0ï1 VII  VII  VII  VII  III  IV V VI  

2ï3 VII  VII  VII  III  IV V VI  VI  

4ï7 VII  VII  VII  IV V VI  VI  VI  

8ï15 VII  VII  III  IV V VI  VI  VI  

6ï10 

(ʦʙʣʘʯʥʦ) 

0ï29 

0ï1 II  II  III  IV IV V V VI  

2ï3 II  III  III  IV V V VI  VI  

4ï7 II  III  IV IV V VI  VI  VI  

8ï15 II  III  IV IV V VI  VI  VI  

30ï59 

0ï1 I II  III  III  IV V V VI  

2ï3 I II  III  IV V VI  VI  VI  

4ï7 II  III  IV IV V VI  VI  VI  

8ï15 II  III  IV V V VI  VI  VI  

60ï79 

0ï1 VII  II  II  III  IV V V VI  

2ï3 VII  II  III  IV V VI  VI  VI  

4ï7 VII  II  III  IV V VI  VI  VI  

8ï15 VII  III  IV V VI  VI  VI  VI  

80ï100 

0ï1 VII  VII  VII  III  IV V V VI  

2ï3 VII  VII  III  IV V VI  VI  VI  

4ï7 VII  II  III  IV V VI  VI  VI  

8ï15 VII  II  III  IV V VI  VI  VI  

ʇʨʠʤʝʯʘʥʠʝ. ʇʨʠ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʙʦʣʴʰʝ 15 ʤ/ʩ ʧʨʠ ʣʶʙʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ ʚʩʝ ʪʠʧʳ 

ʧʦʛʦʜʳ ʦʪʥʦʩʷʪʩʷ ʢ ʍIII  ʢʣʘʩʩʫ ʧʦʛʦʜʳ ʤʦʤʝʥʪʘ. 

 

ɺ ʪʘʙʣ. 4 ʧʨʠʚʝʜʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʣʘʩʩʘ ʧʦʛʦʜʳ ʤʦʤʝʥʪʘ (ʂʇʄ) ʩ ʫʯʝʪʦʤ ʩʪʝʧʝʥʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʠʩʪʝʤ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ ʯʝʣʦʚʝʢʦʤ ʠ ʧʨʝʦʙʣʘʜʘʶʱʝʛʦ ʪʝʧʣʦ-

ʦʱʫʱʝʥʠʷ ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ ʫʩʣʦʚʠʷ ʢʣʠʤʘʪʦʪʝʨʘʧʠʠ.  

ɼʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʙʣʘʛʦʧʨʠʷʪʥʦʩʪʠ ʢʣʠʤʘʪʘ ʜʣʷ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʳʚʘ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʣʠʤʘʪʦʛʨʘʤʤʳ ʂʇʄ ʟʘ ʣʝʪ-

ʥʠʡ ʧʝʨʠʦʜ ʩ ʠʶʥʷ ʧʦ ʘʚʛʫʩʪ ʚʢʣʶʯʠʪʝʣʴʥʦ [2].  
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ʊʘʙʣʠʮʘ 4 

ʉʪʝʧʝʥʴ ʥʘʧʨʷʞʝʥʠʷ ʩʠʩʪʝʤʳ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ ʯʝʣʦʚʝʢʘ (ʉʅʉʊ) ʠ ʪʝʧʣʦʦʱʫʱʝʥʠʝ ʧʨʠ ʨʘʟʥʳʭ ʢʣʘʩʩʘʭ 

ʧʦʛʦʜʳ ʤʦʤʝʥʪʘ ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ [7] 

ʇʦʢʘʟʘ-

ʪʝʣʴ 

ʂʣʘʩʩʳ ʧʦʛʦʜʳ ʤʦʤʝʥʪʘ 

I II  III  IV V VI  VII  

ʌʅʉʊ ʉʠʣʴʥʦʝ 
ʉʣʘʙʦʝ ʠ 

ʩʨʝʜʥʝʝ 
ʄʠʥʠʤʘʣʴʥʦʝ ʉʣʘʙʦʝ ʉʨʝʜʥʝʝ ʉʠʣʴʥʦʝ ʏʨʝʟʤʝʨʥʦʝ 

ʋʩʣʦʚʠʷ 

ʢʣʠʤʘ-

ʪʦʪʝ-ʨʘ-

ʧʠʠ 

ʆʛʨʘʥʠ 

ʯʝʥʳ 

ɺʦʟʤʦʞʥʳ 

ʚʩʝ ʚʠʜʳ 

ʧʨʠ ʩʪʨʦʛʦʤ 

ʢʦʥʪʨʦʣʝ 

ɺʩʝ ʚʠʜʳ, 

ʧʨʠ ʦʙʣʘʯʥʦʡ 

ʧʦʛʦʜʝ ʠʩ-

ʢʣʶʯʝʥʘ ʛʝ-

ʣʠʦʪʝʨʘʧʠʷ 

ɺʩʝ ʚʠʜʳ ʚ ʩʦ-

ʯʝʪʘʥʠʠ ʩ ʬʠ-

ʟʠʯʝʩʢʠʤʠ 

ʫʧʨʘʞʥʝʥʠʷʤʠ 

ɺʦʟʤʦʞʥʦ ʜʣʠʪʝʣʴ-

ʥʦʝ ʧʨʝʙʳʚʘʥʠʝ ʥʘ 

ʚʦʟʜʫʭʝ 

ʆʛʨʘʥʠʯʝʥʳ 

ʊʝʧʣʦ-

ʦʱʫʱʝʥʠʷ 

ɾʘʨʢʦ ʠ 

ʩʫʭʦ 
ʊʝʧʣʦ ʂʦʤʬʦʨʪʥʦ 

ʋʤʝʨʝʥʥʦ ʭʦ-

ʣʦʜʥʦ 
ʍʦʣʦʜʥʦ 

ʈʝʟʢʦ 

ʭʦʣʦʜʥʦ 

ɾʘʨʢʦ ʠ 

ʚʣʘʞʥʦ 

ʇʨʠʤʝʯʘʥʠʝ. ʌʅʉʊ ï ʩʪʝʧʝʥʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʠʩʪʝʤ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ ʧʨʠ ʵʢʩʧʦʟʠʮʠʠ ʥʘ ʦʪʢʨʳ-

ʪʦʤ ʚʦʟʜʫʭʝ 5 ʤʠʥ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ 

ʢʣʘʩʩʦʚ ʧʦʛʦʜʳ ʧʨʠ ʷʩʥʦʡ ʠ ʧʘʩʤʫʨʥʦʡ ʧʦʛʦʜʝ ʟʘ ʣʝʪʥʠʝ ʤʝʩʷʮʳ ʧʦ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤ ʩʪʘʥ-

ʮʠʷʤ ʊʳʚʳ. ʇʨʠʚʝʜʝʥʳ ʧʦʚʪʦʨʷʝʤʦʩʪʠ (ʪʘʙʣ. 5) ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʧʦʛʦʜʳ ʟʘ ʦʪʜʝʣʴʥʳʝ 

ʣʝʪʥʠʝ ʤʝʩʷʮʳ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ VII ʢʣʘʩʩ ʧʦʛʦʜʳ ʤʦʤʝʥʪʘ (ʞʘʨʢʦ ʠ ʚʣʘʞʥʦ) ʥʘ ʧʨʠʚʝʜʝʥ-

ʥʳʭ ʩʪʘʥʮʠʷʭ ʊʳʚʳ ʥʝ ʙʳʣ ʦʪʤʝʯʝʥ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʦʩʦʙʝʥʥʦ-

ʩʪʷʤʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʊʳʚʳ, ʘʙʩʦʣʶʪʥʦʡ ʚʳʩʦʪʦʡ ʤʝʩʪʥʦʩʪʠ, ʦʨʦʛʨʘʬʠʯʝʩʢʠʤʠ 

ʫʩʣʦʚʠʷʤʠ. 
 

ʊʘʙʣʠʮʘ 5 

ʇʦʚʪʦʨʷʝʤʦʩʪʴ (%) ʢʣʘʩʩʦʚ ʧʦʛʦʜʳ ʤʦʤʝʥʪʘ (ʂʇʄ) ʧʨʠ ʥʠʞʥʝʡ ʦʙʣʘʯʥʦʩʪʠ (ʙʘʣʣʳ)  

ʚ 13 ʯ ʤʝʩʪʥʦʛʦ ʜʝʢʨʝʪʥʦʛʦ ʚʨʝʤʝʥʠ. ʈʝʩʧʫʙʣʠʢʘ ʊʳʚʘ 

ʂʇʄ 
ʆʙʣʘʯʥʦʩʪʴ, 

ʙʘʣʣʳ  

ʂʳʟʳʣ, 628 ʤ ʏʘʜʘʥ, 817 ʤ ʕʨʟʠʥ, 1101 ʤ 

ʄʝʩʷʮ 

ʀʶʥʴ ʀʶʣʴ ɸʚʛʫʩʪ ʀʶʥʴ ʀʶʣʴ ɸʚʛʫʩʪ ʀʶʥʴ ʀʶʣʴ 
ɸʚ-

ʛʫʩʪ 

I 
0ï5 4 7 4 0 8 0 0 0 4 

6ï10 0 0 0 0 0 0 0 0 0 

II  
0ï5 12 26 26 11 14 20 4 4 20 

6ï10 0 0 0 0 0 0 0 0 2 

III  
0ï5 23 30 36 26 29 33 14 13 18 

6ï10 0 4 2 0 8 7 0 0 11 

IV 
0ï5 21 8 10 17 6 7 17 16 6 

6ï10 10 13 12 9 14 13 5 5 25 

V 
0ï5 6 0 0 12 0 0 12 12 2 

6ï10 11 12 10 15 12 11 10 11 12 

VI  
0ï5 2 0 0 0 0 0 8 8 0 

6ï10 11 0 0 10 9 9 30 31 0 

 

ʋʩʪʘʥʦʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʫʤʝʥʴʰʝʥʠʷ ʧʦʚʪʦʨʷʝʤʦʩʪʠ çʪʝʧʣʳʭè IïIV ʂʇʄ ʢʣʘʩʩʦʚ ʧʦ-

ʛʦʜʳ ʦʪ ʘʙʩʦʣʶʪʥʦʡ ʚʳʩʦʪʳ ʤʝʩʪʥʦʩʪʠ.  

ɼʣʷ ʠʥʪʝʛʨʘʣʴʥʦʡ ʦʮʝʥʢʠ ʢʣʠʤʘʪʦʨʝʢʨʝʘʮʠʦʥʥʳʭ ʨʝʩʫʩʦʚ ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘ-

ʪʫʨʘʭ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʚʤʝʩʪʦ ʩʝʤʠ ʂʇʄ ʠʩʧʦʣʴʟʫʶʪʩʷ ʯʝʪʳʨʝ ʛʨʫʧʧʳ ʧʦʛʦʜ: ʦʧʪʠʤʘʣʴʥʳʝ 

(ʆʇ), ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ (ʋʇ), ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ (ʅʋʇ) ʠ ʢʨʘʡʥʝ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴ-

ʥʳʝ (ʂʅʋʇ) [1].  

ɺ ʛʨʫʧʧʫ (ʆʇ) ʚʭʦʜʷʪ ʂʇʄ II, ʂʇʄ III  ʠ ʂʇʄ IV. ɼʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʳ ʧʦʛʦʜʳ ʤʘʣʦʦʙ-

ʣʘʯʥʳʝ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʤʠʥʠʤʘʣʴʥʳʤ ʠʣʠ ʩʨʝʜʥʠʤ ʥʘʧʨʷʞʝʥʠʝʤ ʩʠʩʪʝʤ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ 

ʯʝʣʦʚʝʢʘ. ʆʧʪʠʤʘʣʴʥʳʝ ʧʦʛʦʜʳ (ʆʇ) ʭʦʨʦʰʦ ʧʝʨʝʥʦʩʷʪʩʷ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ ʟʜʦʨʦʚʳʤʠ ʠ 

ʙʦʣʴʥʳʤʠ ʣʶʜʴʤʠ, ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʧʦʭʦʜʳ, ʧʨʦʛʫʣʢʠ, ʢʣʠʤʘʪʦʪʝʨʘʧʠʶ. 

ʈʘʙʦʪʳ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ ʚʝʜʫʪʩʷ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʷ.  
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ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʧʦʛʦʜʳ (ʋʇ) ʦʙʲʝʜʠʥʷʶʪ ʤʘʣʦʦʙʣʘʯʥʳʝ ʠ ʷʩʥʳʝ ʧʦʛʦʜʳ ʂʇʄ V ʠ 

ʂʇʄ VI. ʉʪʝʧʝʥʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʠʩʪʝʤ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ ʩʨʝʜʥʷʷ ʠ ʩʠʣʴʥʘʷ. 

ʕʪʠ ʧʦʛʦʜʳ ʥʝ ʚʳʟʳʚʘʶʪ ʜʠʩʢʦʤʬʦʨʪʥʳʭ ʪʝʧʣʦʦʱʫʱʝʥʠʡ, ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʪʫʨʠʩʪʠʯʝ-

ʩʢʠʝ ʧʦʭʦʜʳ ʠ ʨʘʙʦʪʳ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ. 

ʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʧʦʛʦʜʳ (ʅʋʇ) ʚʢʣʶʯʘʶʪ ʚʩʝ ʦʙʣʘʯʥʳʝ ʧʦʛʦʜʳ ʦʪ ʂʇʄ II  ʜʦ 

ʂʇʄ VI. ɺʣʠʷʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦʡ ʦʙʣʘʯʥʦʩʪʠ ʥʠʞʥʝʛʦ ʷʨʫʩʘ ʜʣʷ ʦʮʝʥʢʠ ʫʩʣʦʚʠʡ ʦʪʜʳʭʘ ʠ ʨʘ-

ʙʦʪʳ ʟʥʘʯʠʪʝʣʴʥʦ ʩʣʦʞʥʝʝ ʠʟ-ʟʘ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʪʝʧʣʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʢʘ ʠ ʚʣʠʷʥʠʷ ʨʘʟ-

ʣʠʯʥʳʭ ʘʪʤʦʩʬʝʨʥʳʭ ʷʚʣʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʧʦʷʚʣʝʥʠʶ ʜʠʩʢʦʤʬʦʨʪʘ ʫ ʟʜʦʨʦʚʳʭ ʣʶ-

ʜʝʡ, ʘ ʫ ʙʦʣʴʥʳʭ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʥʘʨʫʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ (ʦʙʦʩʪʨʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʭʨʦ-

ʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʤʝʪʝʦʧʘʪʠʠ). 

ɻʨʫʧʧʘ ʢʨʘʡʥʝ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʭ ʧʦʛʦʜ (ʂʅʋʇ) ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʪʝʧʝʥʴ ʥʘʧʨʷʞʝʥʠʷ 

ʩʠʩʪʝʤ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ ʢʘʢ ʩʠʣʴʥʫʶ ʠ ʯʨʝʟʤʝʨʥʫʶ. ɺ ʥʝʝ ʦʪʥʝʩʝʥʳ ʂʇʄ I, ʂʇʄ VII  

ʠ ʂʇʄ ʍIII . 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʝʜʣʦʞʝʥʥʳʝ ʯʝʪʳʨʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʛʨʫʧʧʳ ʧʦʛʦʜʳ ʜʣʷ ʮʝʣʝʡ ʛʦʨ-

ʥʦʛʦ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʝʱʝ ʦʙʲʝʜʠʥʝʥʳ. ʊʘʢ, ʦʧʪʠʤʘʣʴʥʳʝ 

(ʆʇ) ʠ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʧʦʛʦʜʳ (ʋʇ) ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʝʜʠʥʝʥʳ ʚ ʛʨʫʧʧʫ ʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʧʦʛʦʜ (ɹʇ), ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʜʣʷ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʛʦʨʘʭ. 

ʂ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʦʛʦʜʘʤ (ʅɹʇ) ʦʪʥʦʩʷʪʩʷ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ (ʅʋʇ) ʠ ʢʨʘʡʥʝ 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʧʦʛʦʜʳ (ʂʅʋʇ). ɺʩʝ ʦʙʣʘʯʥʳʝ ʧʦʛʦʜʳ (ʥʠʞʥʷʷ ʦʙʣʘʯʥʦʩʪʴ ʙʦʣʝʝ ʰʝ-

ʩʪʠ ʙʘʣʣʦʚ) ʦʪʥʝʩʝʥʳ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʦʛʦʜʘʤ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʣʝʪʥʝʛʦ ʩʝʟʦʥʘ ʚ ʚʳʩʦʢʦʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʚ ʣʝʪʥʠʝ ʤʝ-

ʩʷʮʳ ʦʪʜʝʣʴʥʳʭ ʜʥʝʡ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʦʟʜʫʭʘ ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ. ʇʦʚʪʦʨʷʝ-

ʤʦʩʪʴ ʪʘʢʠʭ ʜʥʝʡ ʩ ʠʶʥʷ ʧʦ ʘʚʛʫʩʪ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 13 ʜʦ 17 %. ɺʩʝ ʵʪʠ ʩʣʫʯʘʠ ʦʪʥʦʩʷʪʩʷ ʫʩʣʦʚʥʦ 

ʢ ʂʇʄ VI ʢʣʘʩʩʘ (ʨʝʟʢʦ ʭʦʣʦʜʥʦ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʦʞʝʥʥʳʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʛʨʫʧʧʳ ʧʦʛʦʜʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʩʪʝʧʝʥʴ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʠʩʪʝʤ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, ʠ ʧʦʵʪʦʤʫ ʣʫʯʰʠʤ 

ʦʙʨʘʟʦʤ ʦʪʨʘʞʘʶʪ ʠʭ ʧʨʠʛʦʜʥʦʩʪʴ ʢʘʢ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʡ, ʪʘʢ ʠ ʪʫ-

ʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʀʭ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʩʦʙʦʡ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣ. 6.  

 
ʊʘʙʣʠʮʘ 6 

ʀʥʪʝʛʨʘʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʣʘʩʩʦʚ ʧʦʛʦʜʳ ʤʦʤʝʥʪʘ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ [1] 

ɻʨʫʧʧʳ ʧʦʛʦʜʳ ʂʣʘʩʩ ʧʦʛʦʜʳ ʤʦʤʝʥʪʘ 

ɹʣʘʛʦʧʨʠʷʪʥʳʝ 

(ɹʇ) 

ʆʧʪʠʤʘʣʴʥʳʝ (ʆʇ) II , III , IVï ʚʩʝ ʧʦʛʦʜʳ ʩ ʦʙʣʘʯʥʦʩʪʴʶ 0ï5 ʙʘʣʣʦʚ  

ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ (ʋʇ) V, VI  ï ʩ ʦʙʣʘʯʥʦʩʪʴʶ 0ï5 ʙʘʣʣʦʚ  

ʅʝʙʣʘʛʦʧʨʠʷʪʥʳʝ 

(ʅɹʇ) 

ʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ (ʅʋʇ) 
II , III , IV , V, VI  ï ʧʦʛʦʜʳ ʩ ʦʙʣʘʯʥʦʩʪʴʶ 6ï10 ʙʘʣ-

ʣʦʚ 

ʂʨʘʡʥʝ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ 

(ʂʅʋʇ) 
I, VII, ʍIII  ï ʷʩʥʳʝ ʠ ʦʙʣʘʯʥʳʝ ʧʦʛʦʜʳ 

 

ɺ ʪʘʙʣ. 7 ʧʨʠʚʝʜʝʥʦ ʩʨʝʜʥʝʝ ʤʥʦʛʦʣʝʪʥʝʝ ʯʠʩʣʦ ʜʥʝʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʛʨʫʧʧ ʧʦʛʦʜʳ ʥʘ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʷʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʨʘʟʣʠʯ-

ʥʳʭ ʨʘʡʦʥʘʭ ʈʝʩʧʫʙʣʠʢʠ ʊʳʚʘ. ʇʨʠʚʝʜʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʙʠʦʢʣʠ-

ʤʘʪʘ ʟʘ ʧʝʨʠʦʜ ʣʝʪʥʝʛʦ ʩʝʟʦʥʘ ʩ ʠʶʥʷ ʧʦ ʘʚʛʫʩʪ. ʕʪʦʪ ʧʝʨʠʦʜ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪ-

ʥʳʤ ʜʣʷ ʣʶʙʦʡ ʢʫʨʦʨʪʥʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

 
ʊʘʙʣʠʮʘ 7 

ʏʠʩʣʦ ʜʥʝʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʛʨʫʧʧʘʤʠ ʧʦʛʦʜ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʳʚʘ 

ɻʨʫʧʧʳ ʧʦʛʦʜʳ 

ʂʳʟʳʣ, 628 ʤ ʏʘʜʘʥ, 817ʤ ʕʨʟʠʥ, 1101 ʤ 

ʄʝʩʷʮ 

ʀʶʥʴ ʀʶʣʴ ɸʚʛʫʩʪ ʀʶʥʴ ʀʶʣʴ ɸʚʛʫʩʪ ʀʶʥʴ ʀʶʣʴ ɸʚʛʫʩʪ 

ɹʇ 
ʆʇ 16,8 19,8 22,3 16,2 15,2 18,6 10,5 10,9 13,6 

ʋʇ 2,4 0 0 3,6 0 0 6,0 6,2 0,6 

ʅɹʇ 
ʅʋʇ 9,6 9,0 7,4 10,8 13,3 12,4 13,5 13,9 15,5 

ʂʅʋʇ  1,2 2,2 1,3 0 2,5 0 0 0 1,2 
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ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʨʝʢʨʝʘʮʠʦʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʘʜʤʠʥʠ-
ʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʘʭ ʠʭ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ ʛʦʜʘ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 8.  

 

ʊʘʙʣʠʮʘ 8 
ɿʥʘʯʝʥʠʷ ʦʩʥʦʚʥʳʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʢʨʝʘʮʠʦʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ  

ʚ ʧʨʝʜʝʣʘʭ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʛʦʨʥʦʡ ʩʪʨʘʥʳ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ [10] 

ʇʦʢʘʟʘʪʝʣʠ ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ 

ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʝʜʠʥʠʮʘ 

ʈʝʩʧʫʙ-
ʣʠʢʘ ʊʳʚʘ 

ʂʨʘʩʥʦʷʨ-
ʩʢʠʡ ʢʨʘʡ 
(ʶʛ) 

ʈʝʩʧʫʙʣʠʢʘ 
ʍʘʢʘʩʠʷ 

ʈʝʩʧʫʙʣʠʢʘ 
ɸʣʪʘʡ 

ʈʝʩʧʫʙʣʠʢʘ 
ɹʫʨʷʪʠʷ 

ʈʘʜʠʘʮʠʦʥʥʦ-ʵʢʚʠʚʘʣʝʥʪʥʦ-ʵʬʬʝʢʪʠʚ-
ʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ (ʈʕʕʊ, Áʉ) 20,6 20,8 21,1 20,6 21,2 

ʋʣʴʪʨʘʬʠʦʣʝʪʦʚʘʷ ʨʘʜʠʘʮʠʷ (ʋʌʈ) 
(ʧʦʣʫʜʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʫʤʤʘʨʥʦʡ ʵʨʠ-
ʪʝʤʥʦʡ ʨʘʜʠʘʮʠʠ (ɸ+ɺ)), ʤʵʨ/ʤ2 

300 350 340 300 300 

ʏʠʩʣʦ ʩʦʣʥʝʯʥʳʭ ʜʥʝʡ 89 89 89 89 86 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ 
ʧʝʨʠʦʜʘ ʜʣʷ ʦʪʜʳʭʘ ʠ ʪʫʨʠʟʤʘ, ʜʥʠ 95 90 95 100 90 

ʏʠʩʣʦ ʜʥʝʡ ʩʦ ʩʨʝʜʥʝʡ ʩʫʪʦʯʥʦʡ ʪʝʤ-
ʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ Ó 20 Áʉ 32 20 29 4 27 

ʏʠʩʣʦ ʜʥʝʡ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦ-
ʩʪʴʶ ʚʦʟʜʫʭʘ Ó 80 % 3 17 6 5 5 

 

ʉʠʩʪʝʤʘ ʜʘʥʥʳʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʢʨʝʘʮʠʦʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʝʩʫʨ-
ʩʦʚ ʦʪʨʘʞʘʝʪ ʚʣʠʷʥʠʝ ʢʣʠʤʘʪʘ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫ-
ʛʠʤʠ ʨʝʛʠʦʥʘʤʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʟʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ 
ʨʘʟʥʳʭ ʩʝʟʦʥʦʚ ʛʦʜʘ. ɺʩʷ ʪʝʨʨʠʪʦʨʠʷ ʈʌ ʧʦʜʝʣʝʥʘ ʥʘ ʪʨʠ ʟʦʥʳ (ʦʪ III  ï ɸʨʢʪʠʯʝʩʢʘʷ ʟʦʥʘ ʜʦ 
VI ʟʦʥʳ) ʩ ʤʘʢʩʠʤʘʣʴʥʦ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʢʣʠʤʘʪʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. ʎʝʥʥʦʩʪʴ ʪʘ-
ʢʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʦʮʝʥʝʥʘ ʚ ʫʩʣʦʚʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʝʜʠʥʠʮʘʭ (ʫ. ʝ.). 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʛʦʨʥʦʡ ʩʪʨʘʥʳ ʧʦ ʨʝʢʨʝʘʮʠ-
ʦʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʨʝʩʫʨʩʘʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 9.  

ʊʘʙʣʠʮʘ 9 
ɿʦʥʠʨʦʚʘʥʠʝ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʛʦʨʥʦʡ ʩʪʨʘʥʳ ʧʦ ʟʥʘʯʝʥʠʷʤ ʦʩʥʦʚʥʳʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ  

ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʢʨʝʘʮʠʦʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ. ʃʝʪʦ [10] 

ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʝʜʠʥʠʮʘ ʅʦʤʝʨ ʟʦʥʳ (ʛʨʘʜʘʮʠʷ ʨʝʩʫʨʩʦʚ, ʫ. ʝ.) 

ʈʝʩʧʫʙʣʠʢʘ ʊʳʚʘ V ʟʦʥʘ (10,05ï12,55) 

ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ (ʶʛ) V ʟʦʥʘ (10,05ï12,55) 

ʈʝʩʧʫʙʣʠʢʘ ʍʘʢʘʩʠʷ V ʟʦʥʘ (10,05ï12,55) 

ʈʝʩʧʫʙʣʠʢʘ ɸʣʪʘʡ VI  ʟʦʥʘ (12,55ï15,05) 

ʈʝʩʧʫʙʣʠʢʘ ɹʫʨʷʪʠʷ V ʟʦʥʘ (10,05ï12,55) 

ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ IV ʟʦʥʘ (7,55ï10,05) 

ʈʝʩʧʫʙʣʠʢʘ ɼʘʛʝʩʪʘʥ IV ʟʦʥʘ (7,55ï10,05) 

 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʚ ʪʘʙʣ. 9 ʧʨʠʚʝʜʝʥʳ ʨʝʢʨʝʘʮʠʦʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʂʨʘʩʥʦʜʘʨ-
ʩʢʦʛʦ ʢʨʘʷ ʠ ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ. ʕʪʠ ʨʘʡʦʥʳ ʪʨʘʜʠʮʠʦʥʥʦ ʩʯʠʪʘʶʪʩʷ ʩʘʤʳʤʠ ʧʨʠʚʣʝʢʘʪʝʣʴ-
ʥʳʤʠ ʜʣʷ ʦʪʜʳʭʘ ʨʦʩʩʠʷʥ. ʆʜʥʘʢʦ ʚʳʩʦʢʠʝ ʈʕʕʊ (ʙʦʣʝʝ 27 ), ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʜʥʝʡ (ʙʦʣʝʝ 
160) ʩʦ ʩʨʝʜʥʝʡ ʩʫʪʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ ʚʳʰʝ 20  ʦʛʨʘʥʠʯʠʚʘʶʪ ʧʦʢʘʟʘʪʝʣʠ ʨʝʢʨʝ-
ʘʮʠʦʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʚ ʣʝʪʥʠʝ ʤʝʩʷʮʳ. 

ɺʳʚʦʜʳ. ʉ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʳʚʘ ʚ ʪʝʧʣʳʡ 
ʧʝʨʠʦʣ ʧʨʝʦʙʣʘʜʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦʛʦʜʳ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 
ʢʘʢ ʦʧʪʠʤʘʣʴʥʳʝ ʜʣʷ ʢʫʨʦʨʪʥʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʜʥʝʡ ʩ 
ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʧʦʛʦʜʘʤʠ ʦʪʤʝʯʘʝʪʩʷ ʚ ʣʝʪʥʠʝ ʤʝʩʷʮʳ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʭ ʨʘʡʦʥʘʭ 
ʊʫʚʠʥʩʢʦʡ ʢʦʪʣʦʚʠʥʳ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʘʙʩʦʣʶʪʥʦʡ ʚʳʩʦʪʳ ʤʝʩʪʥʦʩʪʠ ʯʠʩʣʦ ʜʥʝʡ ʩ 
ʦʧʪʠʤʘʣʴʥʦʡ ʧʦʛʦʜʦʡ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ 1ï2 ʜʥʷ ʚ ʤʝʩʷʮ ʥʘ ʢʘʞʜʳʝ 100 ʤ ʫʚʝʣʠʯʝʥʠʷ ʚʳʩʦʪʳ 
ʤʝʩʪʥʦʩʪʠ. 



20 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʊʳʚʳ ʜʝʡʩʪʚʫʝʪ ʮʝʣʳʡ ʨʷʜ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʭ, ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴ-
ʥʳʭ, ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ. ʈʝʢʨʝʘʮʠʦʥʥʘʷ ʮʝʥʥʦʩʪʴ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʤʝʩʪʥʦ-
ʩʪʝʡ ʚ ʨʝʛʠʦʥʝ ʦʙʫʩʣʦʚʣʝʥʘ ʫʥʠʢʘʣʴʥʳʤ ʩʦʯʝʪʘʥʠʝʤ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ, ʨʘʟʥʦʦʙʨʘʟʥʳʭ 
ʬʦʨʤ ʨʝʣʴʝʬʘ ʚ ʛʦʨʥʦ-ʢʦʪʣʦʚʠʥʥʳʭ ʣʘʥʜʰʘʬʪʘʭ ʊʳʚʳ.  

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʢʫʨʦʨʪʥʳʭ ʤʝʩʪʥʦʩʪʝʡ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʳʚʘ ʧʦ ʣʝʯʝʙʥʦʤʫ ʠ ʦʟʜʦ-
ʨʦʚʠʪʝʣʴʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʤʦʛʫʪ ʩʨʘʚʥʠʪʴʩʷ ʩ ʠʟʚʝʩʪʥʳʤʠ ʢʫʨʦʨʪʘʤʠ ʂʘʚʢʘʟʘ, ʚ ʪʦʤ ʯʠʩʣʝ 
ʉʦʯʠ, ɸʣʪʘʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʦ ʯʠʩʣʫ ʯʘʩʦʚ ʩʦʣʥʝʯʥʦʛʦ ʩʠʷʥʠʷ, ʧʦ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ 
ʧʦʛʦʜ ʜʣʷ ʢʣʠʤʘʪʦʣʝʯʝʥʠʷ ʠ ʨʝʢʨʝʘʮʠʠ. 

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ ʠ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʙʠʟʥʝʩʘ ʚ ʊʳʚʝ ʙʫʜʝʪ 
ʫʩʠʣʠʚʘʪʴ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʦʟʜʘʥʠʝ 
ʩʝʨʚʠʩʥʳʭ ʫʩʣʫʛ ʠ ʨʝʘʣʠʟʘʮʠʶ ʩʦʚʦʢʫʧʥʦʛʦ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʧʨʦʜʫʢʪʘ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʩ ʫʯʝʪʦʤ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ 
ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʅʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʩʦʟʜʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 
ʩʠʩʪʝʤʳ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʦʷʚʣʝʥʠʝ ʚʦʟʤʦʞʥʳʭ 
ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʚ ʵʪʦʡ ʩʚʷʟʠ. 
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A PRACTICAL PATHWAY TOWARDS ENHANCING TRANSBOUNDARY  

CONSERVATION UNDER RESOURCE UTILIZATION PRESSURE  

IN THE ALTAI MOUNTAINS 

Abstract. The interrelated ecosystems of China, Russia, Kazakhstan, and Mongolia in the Altai 

Mountains require effective collaboration on conservation efforts. As a hub node in the Belt and Road 

Initiative, this region also faces nonnegligible ecological risks arising from resource utilization activ-

ities. However, the current conservation planning has shortcomings in terms of transboundary con-

servation and protecting ecosystems from anthropogenic disturbance. To address this issue, this study 

identified its ecological status and risks in the Altai Mountains from existing literature and field sur-

vey, pointed out some challenges and difficulties, and proposed its strategic pathways from four as-

pects towards enhancing transboundary conservation, aiming to deal with the challenges in ecological 

conservation of the Altai Mountains and provide some useful reference to the international coopera-

tion on conservation plannings among neighboring countries. 

Keywords: Transboundary conservation, Ecological risks, Resource utilization, Conservation 

planning; The Altai Mountains. 

 

1. Introduction. Transboundary conservation is a pivotal issue in safeguarding global ecosys-

tems. The distribution range of endangered wildlife and important ecosystems rarely coincide with 

the borderline of administrative regions [1], and so do the challenges and risk factors to ecosystem 

health [2], which makes it necessary for neighboring countries to figure out the strategic pathway of 

enhancing transboundary conservation and take collaborative conservation measures. Transbound-

ary conservation has also been an important agenda of the International Union for Conservation of 

Nature (IUCN) and Convention on Biological Diversity (CBD), and is conducive to the realization 

of sustainable development [3]. 

The Altai Mountains are representative transboundary areas in Central Asia, spanning across 

four countries including China, Russia, Kazakhstan and Mongolia. As one of the global 200 ecore-

gions, the Altai Mountains are biodiversity hotspots in the border area of the four countries, home to 

endemic species such as snow leopard and golden eagle [4]. Meanwhile, the Altai Mountains are in 

the hub node of the Belt and Road Initiative, and are western gateways of China in connection with 

Russia and Central Asia. The strategic location of the Altai Mountains brings about socioeconomic 

development potential in this region, inducing resource utilization pressure, as well as anthropogenic 

disturbance to ecosystems [5]. 

The protected area system in the Altai Mountains faces challenges in fully protect the important 

ecosystems under resource utilization pressure [6]. Existing literature explored ecological conditions 

in different local locations of the Altai Mountains [7,8], yet a comprehensive understanding of the 

status, risks, and challenges of ecological conservation under resource utilization pressure is still 

lacking. Therefore, this study aims to conclude the key points, challenges, and solutions for coopera-

tion among neighboring countries to serve as scientific reference for collaborative conservation plan-

ning in the Altai Mountains. 

2. Materials and methods. In this study, we focused on the transboundary area of the Altai 

Mountains, mainly including 6 administrative regions, the Altai Prefecture in China, the East Ka-

zakhstan State in Kazakhstan, the Altai Krai and the Altai Republic in Russia, the Khovd province 

and the Bayan-Olgii Province in Mongolia. This area is also known as ñthe Great Altaiò. The cur-

rent ecological status and risks were concluded by means of literature review through Web of Sci-

ence (WOS) database and China National Knowledge Infrastructure (CNKI) database using key-

words ñtransboundary conservationò, ñecosystemsò, ñbiodiversityò, ñecological riskò, ñprotected 

areaò, ñresource utilizationò in the study area of the Altai Mountains. In addition, field survey was 

carried out from 2023 to 2024 in the Altai Mountains, focusing on the status of protected areas and 
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conservation measures, based on which the challenges and practical pathway towards transboundary 

conservation were concluded. The detailed survey routes and entailed protected areas are shown 

in Fig. 1. 

 
Fig. 1. Field survey routes in transboundary area of the Altai Mountains. 

3. Transboundary ecological features of the Altai Mountains 

China, Russia, Kazakhstan and Mongolia are ecologically bonded with each other in the Altai 

Mountains, embodying in three aspects including ecosystems, habitats, and ecological corridors. 

Findings from existing studies highlight the necessity to enhance transboundary conservation and 

take cooperation actions for protecting ecosystems in the Altai Mountains. 

3.1 Transboundary ecosystems 

Ecosystems are fundamental for providing ecosystem services and maintaining the ecological 

cycle in the Altai Mountains. Based on evaluation of ecosystem services, ecological vulnerability and 

ecological intactness area, it is shown that the extremely important areas of ecosystems in the Altai 

Mountains are contiguously distributed with transboundary characteristics, and the important ecosys-

tems in the Altai Mountains canôt be fully protected through the efforts of barely a single country [8]. 

However, gaps exist between important ecosystems and existing protected areas [7], and the areas with 

extremely important ecosystem services only accounted for 20.26 % of the total area in protected 

areas [8]. 

3.2 Transboundary habitats 

The diversified ecosystems ranging from mountain forests to desert-steppe provide important 

habitats for endemic species. By comprehensively evaluating the distribution suitability of endan-

gered species enlisted by the four countries, researchers identified over half of the total mountain area 

as core habitats [6]. Taking the flagship species snow leopard as an example, the density of which is 

estimated to reach 1.31 individuals/100 km2, denoting the crucial role of the Altai Mountains as major 

habitats [9]. Around 82833.5 km2 of core habitats havenôt been covered by existing protected areas, 

accounting for 24.86 % of the total area in the Altai Mountains [6]. 

3.3 Transboundary ecological networks 

Ecological networks in the Altai Mountains are mainly constituted with core habitats and eco-

logical corridors which provide paths for wildlife migration between habitats. Previous study identi-

fied ecological corridors with a total length of 1.1¦104 km in the Altai Mountains with high proba-

bility of species migration, three of which straddle borderlines [7]. However, the border fence or walls 

could impede transboundary migration of wildlife. The border between China and Mongolia, as well 

as that between Mongolia and Russia is almost fully fenced, posing great challenge to large mammals 

such as impeding the international migration [10]. 
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4. Ecological risks faced by the Altai Mountains under resource utilization pressure 

As the border area of four countries, the Altai Mountains are exposed to sparse human activities, 

and the anthropogenic pressure to ecosystems remains relatively steady over past twenty years [11]. 

However, ecological risks under resource utilization such as mining and grazing are nonnegligible. 

In view of the abundant natural resources and ecological importance, it is imperative to coordinate 

resource utilization with ecological conservation in the Altai Mountains. 

4.1 Ecological risk of mining 

The utilization of mineral resources is accompanied with transformation in land-surface or un-

derground environments. The Altai Mountains are abundant in non-ferrous metal and non-metallic 

mineral resources. In history, the utilization of mineral resources in the Altai Mountains has led to 

vegetation degradation and changes in soil composition [12]. After the restriction of mining rights 

within the ecological red line and the implementation of ecological restoration in mining areas, the 

ecological condition has been significantly restored in the Chinaôs part of the Altai Mountains [13]. 

4.2 Ecological risk of agriculture 

The croplands of the Altai Mountains are mainly distributed in the Altai Krai and Eastern Ka-

zakhstan State, as well as in the valley plain of the Altai Prefecture of China. The piedmont plain of 

the Altai Mountains is suitable for cultivating multiple types of crops including wheat, maize, sun-

flower, and barley [14]. Through eco-geographical mapping of the Altai Krai, Russian scholars pointed 

out that agricultural production is the major anthropogenic factor leading to loss of natural vegetation 
[15]. In Kazakhstan, road construction and expansion of agriculture caused threats to forest ecosystems 
[16]. 

4.3 Ecological risk of grazing 

The Altai Mountains have a long history of grazing, and serve as important livestock bases of 

the four countries. On the Chinese side of the Altai Mountains, grazing extended from traditional 

grazing zones to forests, which is an important factor related to forest degradation [17]. The Kulunda 

Steppe in the south of the Altai Krai has been exposed to overgrazing, and the original grassland 

community was replaced by secondary grassland communities with lower eatable grass yield [18]. 

Meanwhile, in the Khovd Province and the Bayan-¥lgii Province in Mongolia, the increasing trend 

in grazing density caused drop in soil moisture [19]. 

4.4 Ecological risk of wind and photovoltaic energy 

Under the Belt and Road Initiative, recent years have seen increasing wind and photovoltaic 

power farms along the piedmont plains, especially in the Altai Prefecture of China [20]. The construc-

tion of wind and photovoltaic energy is widely deemed to be a threatening factor of wildlife and could 

cause negative effects such as bird mortality [21]. As an emerging type of resource utilization, the 

ecological influence of wind and photovoltaic energy development hasnôt been comprehensively 

evaluated in the Altai Mountains, which is a key issue to be solved in future study. 

 

5. Challenges and difficulties of current conservation plannings in the Altai Mountains 

Although there are several bilateral cooperation initiatives for conservation endangered species, 

the current conservation plannings are mainly carried out separately by the four countries, and four 

major challenges and difficulties in the current conservation plannings should be addressed to realize 

favorable conservation outcomes in the Altai Mountains. 

5.1 Limited conservation objectives 

The protected areas in the Altai Mountains were established with various objectives in different 

countries, most of which aim to protect endangered flora and fauna within the range of a certain 

country, with less concern to ecological corridors and ecosystem services. For example, over 20 spe-

cies of mammals and 600 species of birds have suitable habitats ranging across borderlines in the 

Altai Mountains [4], yet the potential migration routes of wildlife across borderlines, as well as the 

intersection points between ecological corridors and borderlines, havenôt been fully considered in 

current conservation planning. 
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5.2 Incompatibility between ecological conservation and resource utilization 

In traditional conservation plannings, ecological conservation and resource utilization are usu-

ally deemed to be incompatible, which strictly forbid all kinds of resource utilization activities [22]. A 

negative impact of such practice is opportunity costs for ecological conservation, denoting forgone 

opportunities of resource utilization due to establishment of protected areas [23]. Traditional lifestyle 

in mountainous areas relies on resource utilization activities such as grazing. However, strict conser-

vation could be at odds with the livelihood interests, which results in drops of willing from local 

people for supporting protected areas [24]. Furthermore, the threshold in the influence of resource 

utilization on ecosystems [25, 26] hasnôt been quantified in the Altai Mountains, which makes it difficult 

to scientifically control the resource utilization pressure in protected areas. 

5.3 Lack of multilateral mechanism among management agencies of protected areas 

The current collaborations on ecological conservation in the Altai Mountains are mainly local-

ized and bilateral mechanism between two protected areas of neighboring countries. For example, the 

Katun Nature Reserve in Russia and Katon-Karagay National Park in Kazakhstan connected as a 

transboundary biosphere reserve qualified by the United Nations Educational, Scientific and Cultural 

Organization (UNESCO). The Siilkhemiin Nuruu National Park in Mongolia and Saylyugemsky Na-

tional Park in Russia collaborated on the conservation of the Altai Mountain Sheep [27]. Apart from 

these two progresses, thereôs lack of mature communication mechanisms for transboundary conser-

vation in the Altai Mountains. The cooperation on transboundary conservation between China and 

the other three countries are mainly advocated by research institutions [28], yet has not transformed 

into cooperation on the level of management agencies of protected areas. 

5.4 Insufficient fundamental scientific research in support of conservation planning 

The remote location and mountainous terrain of the Altai Mountains caused difficulties in field 

survey in this region. The complicated natural environments in the Altai Mountains made it necessary 

for comprehensive expedition and research of natural environments, natural resources, ecosystems, 

and cultural history in this region before carrying out conservation plannings. With high-resolution 

remote sensing data, recent years have seen increasing studies related to the ecosystems and biodi-

versity [4,29], but the research results havenôt been applied in conservation practices. Furthermore, 

existing studies are mainly conducted by separate countries, and only a few joint expedition and re-

search have been carried out jointly by China, Kazakhstan, Russia, and Mongolia. 

 

6. Feasible solutions and policy suggestions for enhancing transboundary conservation 

in the Altai Mountains 

The practical pathway should be adopted to deal with the current drawbacks of conservation 

plannings in the Altai Mountains and to enhance transboundary conservation, the feasible solutions 

and policy suggestions are shown in Fig.2. 

 
Fig. 2. The practical pathway to deal with the current drawbacks of conservation plannings in the Altai Mountains. 
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6.1 Systematically identifying transboundary ecological elements and setting joint conserva-

tion goals 

It is a prerequisite for transboundary conservation planning to scientifically identify important 

ecosystems, habitats of endangered species, and ecological networks. Based on the spatial patterns of 

ecologically important area, collaborative conservation planning should focus on the transboundary 

ecological elements, and set joint conservation goals. For example, innovative design on border 

fences should be advocated in conservation plannings to allow wildlife pass through the intersection 

points between ecological corridors and borderlines. Through cooperation of the four counties, opti-

mizing the spatial patterns of conservation in the Altai Mountains as a whole region can improve the 

coverage of protected area system in ecologically crucial areas. In recent years, the remote sensing 

data with high resolution facilitates ecological monitoring, which supplements field survey and expert 

knowledge for understanding the microscope status of ecosystems in the Altai Mountains and can 

serve as the data basis of identifying transboundary ecological elements. 

6.2 Delineating boundaries between ecological conservation and resource utilization 

Delineating boundaries between ecological conservation and resource utilization implies incor-

porating the ecological impact of resource utilization into the process of conservation planning, which 

is important for coordinate ecological conservation and resource utilization. IUCN classified pro-

tected areas into different types ranging from the strict nature reserve (IUCN class Ia) to protected 

area with sustainable resource utilization (IUCN class ) [22]. By quantifying the ecological threshold 

of resource utilization activities and its differentiation among neighboring countries, conservation 

plannings should allow limited intensity of resource utilization activities within the ecological thresh-

old to make ecological conservation compatible with resource utilization, and such practice is appro-

priate to be applied in the buffer zone or experimental zone of transboundary protected areas. Mean-

while, it is also necessary to identify ecosystems extremely sensitive to resource utilization activities, 

where strictly nature reserve or core zone of protected areas should be established to prevent ecolog-

ical degradation. 

6.3 Establishing top-down and bottom-up mechanisms for transboundary conservation 

Transboundary conservation in the Altai Mountains require both top-down and bottom-up in-

ternational mechanisms, by means of which the conservation efforts can be effectively implemented. 

The top-down mechanism is the macroscopic cooperation framework led by the government level. In 

this aspect, China and Russia have mature collaborative experience in jointly protect the feline habitat 

in the Northeast China Tiger and Leopard National Park, and the Land of the Leopard National Park 
[2], which could be referenced as a template for cooperation in the Altai Mountains. The bottom-up 

mechanism requires the direct communication between management authorities of protected areas, 

which is essential for coping with detailed challenges and problems faced commonly by protected 

areas in different countries, such as protecting endangered species, preventing alien species invasion, 

and ceasing forest fires. 

6.4 Leveraging academic cooperation as the basis for conservation cooperation 

Academic cooperation is a fundamental work of transboundary conservation in the Altai Moun-

tains. Due to the differentiated research themes in neighboring countries, the current academic re-

search is predominantly implemented by separate countries, yet cooperative study is less concerned. 

For the Altai Mountains as an intact region in terms of ecology and natural environments, we recom-

mend to carry out academic dialogue and discussion among the four countries, which is important to 
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derive overall knowledge and understanding of ecological conditions and challenges faced by eco-

logical conservation. The aim of academic cooperation in the Altai Mountains should be sharing ac-

ademic goals, findings, and progress among neighboring countries, to jointly put forward optimiza-

tion plans of spatial patterns of ecological conservation and management measures, and provide sci-

entific basis for the international cooperation towards sustainable development and efficient conser-

vation in the Altai Mountains. 

7. Conclusions. Transboundary conservation is an urgent task for China, Russia, Kazakhstan 

and Mongolia to maintain ecological security in the Altai Mountains. The interrelated ecosystems, 

habitats, and ecological networks are the crucial ecological elements in need of protection through 

collaborative efforts from neighboring countries. The ecological risks under resource utilization 

pressure in the Altai Mountains are caused from mining, agriculture, grazing activities, with major 

ecological consequences of vegetation loss. The challenges and difficulties of current conservation 

plannings in the Altai Mountains mainly include limited conservation objectives, incompatibility 

between conservation and development, lack of multilateral mechanism, and insufficient fundamen-

tal scientific research. To improve the cooperation level of ecological conservation in the Altai 

Mountains, several feasible solutions are recommended, and we highlight the measures of setting 

joint conservation goals, delineating boundaries between conservation and resource utilization, es-

tablishing top-down and bottom-up mechanisms for transboundary conservation, and leveraging ac-

ademic cooperation as the basis for conservation cooperation. The viewpoints and suggestions pro-

posed in this study can provide support for conservation planning in the Altai Mountains. 
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ʈɽʂʈɽɸʎʀʆʅʅʓɽ ʈɽʉʋʈʉʓ ʇʆʇʋʃʗʈʅʓʍ ʄɽʉʊ ʈɽʉʇʋɹʃʀʂʀ ʍɸʂɸʉʀʗ 

ɺ ʂʆʅʊɽʂʉʊɽ ʅɸʋʏʅʆɻʆ ʀ ʅɸʋʏʅʆ-ʇʆɿʅɸɺɸʊɽʃʔʅʆɻʆ ʊʋʈʀɿʄɸ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʦʧʫʣʷʨʥʳʝ ʧʨʠʨʦʜʥʳʝ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʈʝʩ-

ʧʫʙʣʠʢʠ ʍʘʢʘʩʠʷ ʠ ʠʭ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʨʘʟʚʠʪʠʷ ʥʘʫʯʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʠ ʥʘʫʯʥʦʛʦ ʪʫʨʠʟʤʘ. 

ʇʨʠʚʝʜʝʥʳ ʫʥʠʢʘʣʴʥʳʝ ʧʨʠʨʦʜʥʳʝ ʦʙʲʝʢʪʳ, ʘ ʪʘʢʞʝ ʠʟʚʝʩʪʥʳʝ ʧʨʠʨʦʜʥʳʝ ʜʦʩʪʦʧʨʠʤʝʯʘ-

ʪʝʣʴʥʦʩʪʠ ʈʝʩʧʫʙʣʠʢʠ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʪʫʨʠʩʪʠ-

ʯʝʩʢʠʭ ʤʘʨʰʨʫʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʧʫʣʷʨʠʟʘʮʠʶ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʤʦ-

ʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʚʝ-

ʩʪʠʮʠʡ ʚ ʥʘʫʯʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠ ʧʦʚʳʰʝʥʠʷ ʢʫʣʴʪʫʨʳ ʥʘʩʝʣʝʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʫʨʠʟʤ, ʨʝʢʨʝʘʮʠʷ, ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ, ʥʘʫʯʥʳʡ ʪʫʨʠʟʤ, ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʫʨʠʟʤ, ʍʘʢʘʩʠʷ.  

 

A.A. Staver, G.Y. Yamskikh 

 

RECREATIONAL RESOURCES OF POPULAR PLACES OF THE REPUBLIC  

OF KHAKASSIA IN THE CONTEXT OF SCIENTIFIC  

AND SCIENTIFIC -COGNITIVE TOURISM  

 

Abstract. The article considers popular natural recreational resources of the Republic of Kha-

kassia and their potential for the development of scientific and educational tourism. The unique nat-

ural objects, as well as famous natural attractions of the Republic, are described. The possibilities of 

using these resources for the organization of scientific research, educational programs, and special-

ized tourist routes aimed at popularizing scientific knowledge are considered. The results of this anal-

ysis can be used to develop new tourist products, attract investment in scientific infrastructure, and 

improve the environmental culture of the population. 

Keywords: tourism, recreation, recreational resources, scientific tourism, research tourism, 

Khakassia. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʪʫʨʠʟʤ ʠʛʨʘʝʪ ʚʩʝ ʙʦʣʝʝ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤ 

ʨʘʟʚʠʪʠʠ ʠ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʵʬʬʝʢʪʠʚʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʫʢʨʝʧʣʝʥʠʷ ʤʠʨʘ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʚʟʘʠʤʦ-

ʧʦʥʠʤʘʥʠʷ ʤʝʞʜʫ ʥʘʨʦʜʘʤʠ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʰʝʩʪʴ ʜʝʩʷʪʠʣʝʪʠʡ ʪʫʨʠʩʪʠʯʝʩʢʘʷ ʦʪʨʘʩʣʴ 

ʥʝʫʢʣʦʥʥʦ ʨʦʩʣʘ ʠ ʜʠʚʝʨʩʠʬʠʮʠʨʦʚʘʣʘʩʴ, ʩʪʘʚ ʦʜʥʠʤ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʠ ʙʳʩʪʨʦʨʘʩʪʫʱʠʭ ʩʝʢ-

ʪʦʨʦʚ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. 

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʦʭʨʘʥʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʢʘʢ 

ʬʘʢʪʦʨʘ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʨʝʛʠʦʥʦʚ. ʊʫʨʠʟʤ ʩʧʦʩʦʙʝʥ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʵʢʦʥʦ-

ʤʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʩʦʟʜʘʚʘʪʴ ʨʘʙʦʯʠʝ ʤʝʩʪʘ, ʧʨʠʚʣʝʢʘʪʴ ʠʥʚʝʩʪʠʮʠʠ, ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟ-

ʚʠʪʠʶ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ, ʫʢʨʝʧʣʷʪʴ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʝ ʩʚʷʟʠ ʠ ʨʘʩʰʠʨʷʪʴ ʤʝʞʜʫʥʘ-

ʨʦʜʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ.  

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʣʠʪʠʢʘ ʚ ʩʬʝʨʝ ʪʫʨʠʟʤʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʪʫʨʠʩʪʠ-

ʯʝʩʢʦʡ ʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʫʣʫʯʰʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʚʲʝʟʜʥʦʛʦ ʪʫ-

ʨʠʟʤʘ ʧʫʪʸʤ ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʧʦʪʦʢʘ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʩʬʦʨʤʠ-
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ʨʦʚʘʪʴ ʠ ʧʨʦʜʚʠʥʫʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʝ ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʧʨʦʜʫʢʪʳ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʠ ʤʝʞʜʫ-

ʥʘʨʦʜʥʦʤ ʨʳʥʢʘʭ, ʘ ʪʘʢʞʝ ʫʢʨʝʧʠʪʴ ʩʦʮʠʘʣʴʥʫʶ ʨʦʣʴ ʪʫʨʠʟʤʘ, ʦʙʝʩʧʝʯʠʚ ʜʦʩʪʫʧʥʦʩʪʴ ʪʫʨʠ-

ʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ, ʦʪʜʳʭʘ ʠ ʦʟʜʦʨʦʚʣʝʥʠʷ ʜʣʷ ʛʨʘʞʜʘʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [8]. 

ʊʫʨʠʟʤ, ʩʦʛʣʘʩʥʦ ʌʝʜʝʨʘʣʴʥʦʤʫ ʟʘʢʦʥʫ "ʆʙ ʦʩʥʦʚʘʭ ʪʫʨʠʩʪʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ", ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʨʝʤʝʥʥʳʝ ʧʦʝʟʜʢʠ ʛʨʘʞʜʘʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 

ʠʥʦʩʪʨʘʥʥʳʭ ʛʨʘʞʜʘʥ ʠ ʣʠʮ ʙʝʟ ʛʨʘʞʜʘʥʩʪʚʘ ʩ ʧʦʩʪʦʷʥʥʦʛʦ ʤʝʩʪʘ ʞʠʪʝʣʴʩʪʚʘ ʚ ʜʨʫʛʠʝ ʩʪʨʘʥʳ 

ʠʣʠ ʨʝʛʠʦʥʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ, ʨʝʢʨʝʘʮʠʦʥʥʳʭ, ʧʦʟʥʘʚʘ-

ʪʝʣʴʥʳʭ, ʬʠʟʢʫʣʴʪʫʨʥʦ-ʩʧʦʨʪʠʚʥʳʭ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʜʝʣʦʚʳʭ ʠ ʠʥʳʭ ʮʝʣʷʭ ʙʝʟ ʟʘʥʷʪʠʷ ʜʝ-

ʷʪʝʣʴʥʦʩʪʴʶ, ʩʚʷʟʘʥʥʦʡ ʩ ʧʦʣʫʯʝʥʠʝʤ ʜʦʭʦʜʘ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʚ ʩʪʨʘʥʝ (ʤʝʩʪʝ) ʚʨʝʤʝʥʥʦʛʦ ʧʨʝ-

ʙʳʚʘʥʠʷ [10].  

ʈʝʢʨʝʘʮʠʷ ʠ ʪʫʨʠʟʤ ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʳ, ʧʨʠʯʝʤ ʚ ʈʦʩʩʠʠ ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʠʥʜʫʩʪʨʠʠ. ʆʪʜʳʭ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʠʣ ʷʚʣʷʶʪʩʷ ʦʜ-

ʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ ʤʦʪʠʚʦʚ, ʧʦʙʫʞʜʘʶʱʠʭ ʣʶʜʝʡ ʢ ʧʫʪʝʰʝʩʪʚʠʷʤ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʫʨʠʩʪʠ-

ʯʝʩʢʠʭ ʫʩʣʫʛ. 

ʉʦʛʣʘʩʥʦ ʉ.ʖ. ʄʘʭʦʚʫ [3], ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʠʨʦʜʥʦ-ʢʫʣʴ-

ʪʫʨʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʬʠʟʠʯʝʩʢʠʭ ʠ ʜʫʭʦʚʥʳʭ ʩʠʣ ʯʝʣʦʚʝʢʘ, 

ʝʛʦ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʟʜʦʨʦʚʴʷ. ʕʪʠ ʨʝʩʫʨʩʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʫʨʦʨʪʥʳʭ ʠ 

ʪʫʨʠʩʪʩʢʠʭ ʫʩʣʫʛ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʠ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ.  

ʈʘʩʧʦʣʦʞʝʥʥʘʷ ʥʘ ʶʛʝ ʇʨʠʝʥʠʩʝʡʩʢʦʡ ʉʠʙʠʨʠ ʈʝʩʧʫʙʣʠʢʘ ʍʘʢʘʩʠʷ, ʟʘʥʠʤʘʝʪ ʪʝʨʨʠʪʦ-

ʨʠʶ ʧʣʦʱʘʜʴʶ ʦʢʦʣʦ 62 ʪʳʩʷʯ ʢʚʘʜʨʘʪʥʳʭ ʢʠʣʦʤʝʪʨʦʚ, ʧʨʠʟʥʘʥʘ ʦʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʨʝʛʠʦʥʦʚ ʜʣʷ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʠ ʨʝʢʨʝʘʮʠʠ. ɹʦʛʘʪʳʝ ʧʨʠʨʦʜʥʳʝ ʣʘʥʜʰʘʬʪʳ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʢʫʣʴʪʫʨʥʦʛʦ ʠ ʵʪʥʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ ʩʦʟʜʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʚ ʨʝʛʠʦʥʝ. ɹʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʢʦʤʧʘʢʪʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʭʦʨʦʰʦ ʨʘʟʚʠʪʦʡ ʜʦ-

ʨʦʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, ʍʘʢʘʩʠʷ ʦʙʣʘʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ.  

ʍʘʢʘʩʠʷ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʣʘʥʜʰʘʬʪʥʳʤ ʨʘʟʥʦʦʙ-

ʨʘʟʠʝʤ, ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʤʷʪʥʠʢʘʤʠ, ʥʝʪʨʦʥʫʪʦʡ ʧʨʠʨʦʜʦʡ ʠ ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʢʫʣʴʪʫʨʥʳʭ 

ʪʨʘʜʠʮʠʡ ʭʘʢʘʩʩʢʦʛʦ ʥʘʨʦʜʘ. ɼʨʝʚʥʠʝ ʦʙʳʯʘʠ, ʚʝʨʦʚʘʥʠʷ ʠ ʦʙʨʷʜʳ, ʘ ʪʘʢʞʝ ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʝ 

ʠ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʤʫʟʝʠ ʧʦʜ ʦʪʢʨʳʪʳʤ ʥʝʙʦʤ ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʜʣʷ ʪʫʨʠʩʪʦʚ. 

ʋʩʣʦʚʥʦ ʚʩʝ ʚʠʜʳ ʪʫʨʠʟʤʘ ʚ ʨʝʛʠʦʥʝ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ: ʢʫʣʴ-

ʪʫʨʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ (ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʳʡ, ʵʪʥʠʯʝʩʢʠʡ, ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʪʫʨʠʟʤ), ʘʢʪʠʚʥʳʡ 

ʪʫʨʠʟʤ (ʛʦʨʥʦʣʳʞʥʳʡ, ʩʥʝʛʦʭʦʜʥʳʡ, ʚʦʜʥʳʡ ʠ ʩʧʦʨʪʠʚʥʳʡ), ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʪʫʨʠʟʤ 

(ʜʝʪʩʢʠʡ, ʠʥʢʣʶʟʠʚʥʳʡ, ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʡ, ʩʝʣʴʩʢʠʡ, ʧʨʦʤʳʰʣʝʥʥʳʡ) [4]. 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʧʨʠʨʦʜʥʳʭ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʍʘʢʘʩʠʠ ʤʳ ʦʙʨʘʪʠʣʠ ʦʩʥʦʚʥʦʝ 

ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʧʦʧʫʣʷʨʥʦʩʪʴ ʨʷʜʘ ʪʫʨʠʩʪʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʩʝʛ-

ʤʝʥʪ ʥʘʫʯʥʦʛʦ ʠ ʥʘʫʯʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʪʫʨʠʟʤʘ ʦʩʪʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʩʚʦʝʥʥʳʤ, ʯʪʦ ʫʢʘ-

ʟʚrʘʝʪ ʥʘ ʥʝʨʝʘʣʠʟʦʚʘʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʤʳ ʨʘʩʩʤʦʪʨʝʥʠʝʤ ʧʨʠʨʦʜ-

ʥʳʝ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʈʝʩʧʫʙʣʠʢʠ ʍʘʢʘʩʠʷ ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʧʝʨʩʧʝʢʪʠʚʳ ʠʭ ʠʥʪʝʛʨʘʮʠʠ ʚ 

ʩʬʝʨʫ ʥʘʫʯʥʦʛʦ ʠ ʥʘʫʯʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʪʫʨʠʟʤʘ.  

ʇʨʠʨʦʜʥʳʝ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʈʝʩʧʫʙʣʠʢʠ ʍʘʢʘʩʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʟʥʘʯʠʪʝʣʴ-

ʥʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʢʨʫʛʣʦʛʦʜʠʯʥʦʡ ʨʝʢʨʝʘʮʠʦʥ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʦʟʜʦʨʦʚʣʝʥʠʷ. ɻʦʨʥʳʝ ʩʠʩʪʝʤʳ ɿʘʧʘʜʥʦʛʦ ʉʘʷʥʘ ʠ ʂʫʟʥʝʮʢʦʛʦ ɸʣʘʪʘʫ ʦʙ-

ʣʘʜʘʶʪ ʨʝʩʫʨʩʘʤʠ ʜʣʷ ʘʣʴʧʠʥʠʟʤʘ ʠ ʛʦʨʥʦʣʳʞʥʦʛʦ ʩʧʦʨʪʘ. ʆʙʰʠʨʥʳʝ ʩʪʝʧʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʠ 

ʭʦʣʤʠʩʪʳʝ ʣʘʥʜʰʘʬʪʳ, ʙʣʘʛʦʧʨʠʷʪʥʳ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʦʥʥʦʛʦ ʠ ʚʝʣʦʪʫʨʠʟʤʘ.  

ɹʣʘʛʦʧʨʠʷʪʥʳʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʢʣʠʤʘʪ, ʯʠʩʪʳʡ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ, ʨʘʟʚʠʪʘʷ ʛʠʜʨʦ-

ʛʨʘʬʠʯʝʩʢʘʷ ʩʝʪʴ, ʚʢʣʶʯʘʶʱʘʷ ʨʝʢʫ ɽʥʠʩʝʡ, ʩʦʣʝʥʳʝ ʦʟʝʨʘ ʩ ʣʝʯʝʙʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʧʨʝʩʥʦ-

ʚʦʜʥʳʝ ʦʟʝʨʘ ʠ ʠʩʪʦʯʥʠʢʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʨʘʟʣʠʯʥʦʛʦ ʛʝʥʝʟʠʩʘ, ʩʦʟʜʘʶʪ ʫʥʠʢʘʣʴʥʳʡ ʙʠʦ-

ʛʝʦʮʝʥʦʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʩʪʝʧʥʳʤʠ, ʪʘʝʞʥʳʤʠ ʠ ʣʫʛʦʚʳʤʠ ʣʘʥʜʰʘʬʪʘʤʠ.  



31 

ʋʥʠʢʘʣʴʥʳʝ ʧʨʠʨʦʜʥʳʝ ʦʙʲʝʢʪʳ, ʪʘʢ ʢʘʢ ʛʦʨʥʳʡ ʤʘʩʩʠʚ ʉʫʥʜʫʢʠ, ʐʠʨʠʥʩʢʠʝ ʠ ʀʚʘʥʦʚ-

ʩʢʠʝ ʦʟʝʨʘ ʠ ʜʨ. ʧʨʠʚʣʝʢʘʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʪʫʨʠʩʪʦʚ ʥʝ ʪʦʣʴʢʦ ʠʟ ʈʦʩʩʠʠ, ʥʦ ʠʟ-ʟʘ ʨʫʙʝʞʘ. 

ɻʦʨʥʘʷ ʛʨʷʜʘ ʉʫʥʜʫʢʠ (ʨʠʩ. 1), 

ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʜʦʣʠʥʝ ʨʝʢʠ ɹʝʣʳʡ 

ʀʶʩ ʚ ʩʝʚʝʨʥʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʆʨʜʞʦʥʠ-

ʢʠʜʟʝʚʩʢʦʛʦ ʭʨʝʙʪʘ, ʷʚʣʷʝʪʩʷ ʧʨʠʨʦʜʥʦ-

ʠʩʪʦʨʠʯʝʩʢʠʤ ʧʘʤʷʪʥʠʢʦʤ ʧʨʠʨʦʜʳ 

ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʟʥʘʯʝʥʠʷ (ʧʣʦʱʘʜʴ 

2100 ʛʘ, ʩʪʘʪʫʩ ʧʨʠʩʚʦʝʥ ʚ 1988 ʛ.). ʆʙʲ-

ʝʢʪ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʦʩʝʤʴ ʦʙʦʩʦʙʣʝʥ-

ʥʳʭ ʚʦʟʚʳʰʝʥʥʦʩʪʝʡ (ʇʝʨʚʳʡ ʉʫʥʜʫʢ, 

ɺʪʦʨʦʡ ʉʫʥʜʫʢ ʠ ʪ.ʜ.), ʦʙʣʘʜʘʶʱʠʭ ʩʦʙ-

ʩʪʚʝʥʥʳʤʠ ʥʘʟʚʘʥʠʷʤʠ (ʥʘʧʨʠʤʝʨ, 

ʂʨʝʩʪ-ʍʘʷ, ʆʨʪʦ-ʍʘʷ). ʇʷʪʳʡ ʠ ʏʝʪʚʝʨʪʳʡ ʉʫʥʜʫʢʠ ʜʠʩʣʦʮʠʨʦʚʘʥʳ ʥʘ ʥʝʢʦʪʦʨʦʤ ʫʜʘʣʝʥʠʠ 

ʦʪ ʦʩʪʘʣʴʥʳʭ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʊʨʝʪʠʡ ʠ ɺʪʦʨʦʡ ʉʫʥʜʫʢʠ ʦʙʲʝʜʠʥʝʥʳ ʦʙʱʠʤ ʦʩʥʦʚʘʥʠʝʤ. ʇʝʨ-

ʚʳʡ ʉʫʥʜʫʢ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʥʘ ʚʝʨʰʠʥʝ ʢʨʫʧʥʦʛʦ ʩʢʘʣʴʥʦʛʦ ʚʳʩʪʫʧʘ ʧʨʷʤʦʫʛʦʣʴ-

ʥʦʡ ʬʦʨʤʳ, ʥʘʧʦʤʠʥʘʶʱʝʛʦ ʩʫʥʜʫʢ, ʯʪʦ ʠ ʧʦʩʣʫʞʠʣʦ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʥʘʠʤʝʥʦʚʘʥʠʷ ʚʩʝʡ 

ʛʨʷʜʳ. ɺ ʟʘʧʘʜʥʦʤ ʧʦʜʥʦʞʴʝ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʦʩʪʘʪʢʠ ʜʨʝʚʥʝʡ ʢʨʝʧʦʩʪʥʦʡ ʩʪʝʥʳ. ɼʣʷ ʚʩʝʭ 

ʉʫʥʜʫʢʦʚ ʭʘʨʘʢʪʝʨʥʘ ʘʩʠʤʤʝʪʨʠʷ ʩʢʣʦʥʦʚ: ʦʜʠʥ ʩʢʣʦʥ ʦʙʨʳʚʘʝʪʩʷ ʚʥʠʟ, ʜʨʫʛʦʡ - ʧʦʣʦʛʦ ʩʧʫʩ-

ʢʘʝʪʩʷ ʚ ʜʦʣʠʥʫ. ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʛʦʨʥʦʡ ʛʨʷʜʳ ʩʦʩʪʘʚʣʷʝʪ 10 ʢʤ ʧʨʠ ʰʠʨʠʥʝ 1-2 ʢʤ, ʘ ʝʸ ʬʦʨ-

ʤʠʨʦʚʘʥʠʝ ʦʙʫʩʣʦʚʣʝʥʦ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʚʦʟʜʝʡʩʪʚʦʚʘʚʰʠʤʠ ʥʘ ʦʢʦ-

ʥʝʯʥʦʩʪʴ ʭʨʝʙʪʘ [6]. ʕʪʦ ʩʦʟʜʘʣʦ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʫʥʠʢʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ, ʥʫʞʜʘʶʱʝʛʦʩʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʢʦʤʧʣʝʢʩʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ. ʇʦʤʠʤʦ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʟʥʘ-

ʯʠʤʦʩʪʠ, ʛʦʨʥʳʡ ʤʘʩʩʠʚ ʦʙʣʘʜʘʝʪ ʚʳʨʘʞʝʥʥʳʤ ʨʝʢʨʝʘʮʠʦʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʦʙʫʩʣʦʚʣʝʥʥʳʤ 

ʫʥʠʢʘʣʴʥʳʤ ʩʦʯʝʪʘʥʠʝʤ ʛʝʦʤʦʨʬʦʣʦʛʠ-

ʯʝʩʢʠʭ, ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʩʪʦʨʠʢʦ-

ʢʫʣʴʪʫʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ɹʘʣʴʥʝʦʣʦʛʠʯʝʩʢʠʝ ʦʟʸʨʘ ʐʠʨʘ, 

ɹʝʣʸ ʠ ʊʫʩ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʐʠʨʠʥ-

ʩʢʦʤ ʨʘʡʦʥʝ ʈʝʩʧʫʙʣʠʢʠ ʍʘʢʘʩʠʷ, ʷʚʣʷ-

ʶʪʩʷ ʟʥʘʯʠʤʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʛʠʜʨʦ-

ʤʠʥʝʨʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʦʙʣʘʜʘʶʪ ʨʝ-

ʢʨʝʘʮʠʦʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ. ʆʟʸʨʘ ʭʘ-

ʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴʶ 

ʢ ʚʝʨʭʥʝʜʝʚʦʥʩʢʠʤ ʪʝʨʨʠʛʝʥʥʳʤ ʢʨʘʩ-

ʥʦʮʚʝʪʥʳʤ ʦʪʣʦʞʝʥʠʷʤ, ʩʦʜʝʨʞʘʱʠʤ 

ʛʠʧʩ, ʠ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʤʠʥʝʨʘʣʠ-

ʟʘʮʠʠ ʚʦʜ. ʆʟʝʨʦ ʐʠʨʘ (35,9 ʢʤĮ, ʛʣʫ-

ʙʠʥʘ 22-24 ʤ) ʦʙʣʘʜʘʝʪ ʩʣʘʙʦʩʦʣʸʥʦʡ 

ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʡ ʚʦʜʦʡ ʩ ʙʘʣʴʥʝʦʣʦ-

ʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʦʙʫʩʣʘʚʣʠʚʘʶ-

ʱʠʤʠ ʨʘʟʚʠʪʠʝ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʆʟʝʨʦ ɹʝʣʸ (ʦʢʦʣʦ 75 

ʢʤĮ) ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʠʤ ʩʦʣʸʥʳʤ ʚʦ-

ʜʦʸʤʦʤ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʤ ʧʨʠʟʥʘʢʠ 

ʫʩʳʭʘʥʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʜʣʷ ʨʘʟʚʠ-

ʪʠʷ ʢʫʧʘʣʴʥʦʛʦ ʠ ʩʧʦʨʪʠʚʥʦʛʦ ʪʫʨʠʟʤʘ. 

ɻʠʧʝʨʩʦʣʸʥʦʝ ʦʟʝʨʦ ʊʫʩ (ʦʢʦʣʦ 2,7 ʢʤĮ) ʈʠʩʫʥʦʢ 3 ï ʆʟʝʨʦ ʀʪʢʫʣʴ (ʬʦʪʦ ʘʚʪʦʨʦʚ) 

ʈʠʩʫʥʦʢ 1 ï ɻʦʨʥʘʷ ʛʨʷʜʘ ʉʫʥʜʫʢʠ [9] 

ʈʠʩʫʥʦʢ 2 ï ʆʟʝʨʦ ʐʠʨʘ (ʬʦʪʦ ʘʚʪʦʨʦʚ) 
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ʩ ʜʦʥʥʳʤʠ ʩʝʨʦʚʦʜʦʨʦʜʥʳʤʠ ʧʝʣʦʠʜʘʤʠ ʧʨʠʚʣʝʢʘʝʪ ʪʫʨʠʩʪʦʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʫʝʜʠʥʸʥ-

ʥʳʡ ʦʪʜʳʭ ʠ ʧʨʠʨʦʜʥʳʝ ʤʝʪʦʜʳ ʦʟʜʦʨʦʚʣʝʥʠʷ [5]. 

ʆʟʝʨʦ ʀʪʢʫʣʴ (ʨʠʩ. 2), ʢʨʫʧʥʝʡʰʠʡ ʧʨʝʩʥʦʚʦʜʥʳʡ ʚʦʜʦʸʤ ʍʘʢʘʩʠʠ (23 ʢʤĮ, ʛʣʫʙʠʥʘ ʜʦ 

16,2 ʤ), ʨʘʩʧʦʣʦʞʝʥ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʐʠʨʠʥʩʢʦʡ ʩʪʝʧʠ, ʥʘ 102 ʤ ʥʠʞʝ ʫʨʦʚʥʷ ʦʟʝʨʘ 

ʐʠʨʘ, ʠ ʜʨʝʥʠʨʫʝʪʩʷ ʨʫʯʴʸʤ ʍʘʨʩʫʛ ʠ ʨʝʢʦʡ ʂʘʨʳʰ. ʇʨʝʩʥʘʷ ʚʦʜʘ, ʚʳʩʦʢʘʷ ʧʨʦʟʨʘʯʥʦʩʪʴ 

ʠ ʙʦʛʘʪʘʷ ʠʭʪʠʦʬʘʫʥʘ ʩʦʟʜʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʳʙʦʣʦʚʩʪʚʘ ʠ ʨʝʢʨʝʘʮʠʠ, ʧʦʜʜʝʨ-

ʞʠʚʘʝʤʳʝ ʨʘʟʚʠʪʦʡ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʦʪ-

ʜʳʭʘ [11]. 

ʀʚʘʥʦʚʩʢʠʝ ʦʟʸʨʘ, ʨʘʩʧʦʣʦʞʝʥ-

ʥʳʝ ʥʘ ʚʦʩʪʦʯʥʳʭ ʩʢʣʦʥʘʭ ʂʫʟʥʝʮʢʦʛʦ 

ɸʣʘʪʘʫ ʚ ʈʝʩʧʫʙʣʠʢʝ ʍʘʢʘʩʠʷ (ʦʢʨʝʩʪ-

ʥʦʩʪʠ ʛʦʨ ɹʦʙʨʦʚʘʷ ʠ ɹʦʣʴʰʦʡ ʂʘʥʳʤ, 

8 ʢʤ ʦʪ ʧʦʩ. ʇʨʠʠʩʢʦʚʳʡ), ʧʨʝʜʩʪʘʚ-

ʣʷʶʪ ʩʦʙʦʡ ʢʘʩʢʘʜ ʠʟ ʯʝʪʳʨʝʭ ʦʪʜʝʣʴ-

ʥʳʭ ʚʦʜʦʸʤʦʚ ʢʘʨʦʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝ-

ʥʠʷ. ʇʦʜʧʠʪʢʘ ʦʟʸʨ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ 

ʩʯʸʪ ʚʦʜʦʪʦʢʦʚ ʠ ʨʫʯʴʸʚ, ʙʝʨʫʱʠʭ 

ʥʘʯʘʣʦ ʚ ʚʳʩʦʢʦʛʦʨʥʳʭ ʩʥʝʞʥʠʢʘʭ. 

ʅʘʠʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪ 

ɺʝʨʭʥʝʝ ʠ ʅʠʞʥʝʝ ʦʟʝʨʘ (ʨʠʩ. 3). ɺ ɺʝʨʭʥʝʝ ʦʟʝʨʦ ʩ ʧʨʘʚʦʡ ʩʪʦʨʦʥʳ ʧʨʠʤʳʢʘʝʪ ʦʩʳʧʴ, ʧʦʢʨʳ-

ʪʘʷ ʩʥʝʞʥʠʢʦʤ. ɺ ʜʘʥʥʦʤ ʤʝʩʪʝ ʣʦʢʘʣʠʟʦʚʘʥ ʠʩʪʦʢ ʨʝʢʠ ʇʨʘʚʘʷ ʉʘʨʘʣʘ, ʧʨʦʪʝʢʘʶʱʝʡ ʥʘ ʧʨʦ-

ʪʷʞʝʥʠʠ ʦʢʦʣʦ 200 ʤ ʤʝʞʜʫ ʢʨʫʧʥʦʛʣʳʙʦʚʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʦ ʅʠʞʥʝʛʦ ʦʟʝʨʘ, ʛʜʝ ʬʦʨʤʠʨʫʝʪ 

ʚʦʜʦʧʘʜ ʚʳʩʦʪʦʡ 40 ʤ. ɻʠʧʩʦʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʛʣʫʙʠʥ ʅʠʞʥʝʛʦ ʦʟʝʨʘ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜ-

ʧʦʣʘʛʘʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʦʪʤʝʪʢʫ ʜʦ 147 ʤ [1]. 

ʅʝ ʩʤʦʪʨʷ ʥʘ ʚʳʨʘʞʝʥʥʳʡ ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʈʝʩʧʫʙʣʠʢʠ ʍʘʢʘʩʠʠ, ʦʙʫʩʣʦʚʣʝʥ-

ʥʳʡ ʥʘʣʠʯʠʝʤ ʫʥʠʢʘʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ ʠ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʦʪʩʫʪʩʪʚʠʝ 

ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʡ ʦʮʝʥʢʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʝʧʷʪʩʪʚʫʝʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ 

ʨʝʘʣʠʟʘʮʠʠ ʧʦʪʝʥʮʠʘʣʘ ʥʘʫʯʥʦʛʦ ʠ ʥʘʫʯʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʪʫʨʠʟʤʘ.  

ʅʘʫʯʥʳʡ ʠ ʥʘʫʯʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʪʫʨʠʟʤ, ʧʨʝʩʣʝʜʫʷ ʦʙʱʫʶ ʮʝʣʴ ʨʘʩʰʠʨʝʥʠʷ ʟʥʘʥʠʡ, 

ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʦʭʚʘʪʫ ʘʫʜʠʪʦʨʠʠ, ʩʪʝʧʝʥʠ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʧʨʦʮʝʩʩ ʠ ʠʩ-

ʧʦʣʴʟʫʝʤʳʤ ʤʝʪʦʜʘʤ: ʥʘʫʯʥʳʡ ʪʫʨʠʟʤ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʝʡ, ʧʨʝʜʧʦʣʘʛʘʝʪ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʥʘʫʯʥʳʭ ʵʢʩʧʝʜʠʮʠʷʭ ʠ ʧʦʣʫʯʝʥʠʝ ʥʦʚʳʭ ʥʘʫʯʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʘʫʯʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʪʫʨʠʟʤ, ʥʘʮʝʣʝʥʥʳʡ ʥʘ ʰʠʨʦʢʫʶ ʧʫʙʣʠʢʫ, 

ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ ʜʦʩʪʫʧʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʧʦʩʨʝʜʩʪʚʦʤ ʵʢʩʢʫʨʩʠʡ ʠ ʠʥʪʝʨ-

ʘʢʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʘʢʮʝʥʪʠʨʫʷ ʚʥʠʤʘʥʠʝ ʥʘ ʧʘʩʩʠʚʥʦʤ ʧʦʪʨʝʙʣʝʥʠʠ ʥʘʫʯʥʦʡ ʠʥʬʦʨʤʘ-

ʮʠʠ [2]. 

ʉʫʱʝʩʪʚʫʶʱʠʡ ʩʧʨʦʩ ʥʘ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʫʩʣʫʛʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʬʦʨʤʳ ʦʪʜʳʭʘ, ʤʦʞʝʪ ʙʳʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʝʥ ʧʦʩʨʝʜʩʪʚʦʤ ʠʥʪʝʛʨʘʮʠʠ 

ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʚ ʩʪʨʫʢʪʫʨʫ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ ʦʙʲ-

ʝʢʪʳ ʧʦʩʝʱʝʥʠʷ ʠʟ ʧʘʩʩʠʚʥʳʭ ʧʣʦʱʘʜʦʢ ʜʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʦʩʤʦʪʨʘ ʚ ʘʢʪʠʚʥʳʝ ʮʝʥʪʨʳ ʧʦʟʥʘ-

ʥʠʷ, ʩʪʠʤʫʣʠʨʫʶʱʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʠʥʪʝʨʝʩ ʠ ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʦʣʝʝ ʛʣʫ-

ʙʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʠ ʢʫʣʴʪʫʨʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʬʦʨʤʠʨʫʶʱʠʭ ʫʥʠʢʘʣʴʥʳʡ ʦʙʣʠʢ ʨʝ-

ʛʠʦʥʘ. 

ɺ ʫʩʣʦʚʠʷʭ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʢʦʤʧʣʝʢʩʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʠ-

ʩʪʝʤʘʪʠʟʘʮʠʶ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʛʝʦʣʦʛʠʯʝʩʢʠʭ, ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʪʥʦʛʨʘ-

ʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʤʘʨʰʨʫʪʳ ʯʘʩʪʦ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʧʦʚʝʨʭ-

ʥʦʩʪʥʳʤ ʦʧʠʩʘʥʠʝʤ ʦʙʲʝʢʪʦʚ, ʥʝ ʨʘʩʢʨʳʚʘʶʱʠʤ ʠʭ ʥʘʫʯʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʠ ʮʝʥʥʦʩʪʴ. ʕʪʦ ʧʨʠ-

ʈʠʩʫʥʦʢ 4 ï ʀʚʘʥʦʚʩʢʦʝ ʦʟʸʨʦ [7] 
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ʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʠʥʪʝʨʝʩʘ ʩʦ ʩʪʦʨʦʥʳ ʪʫʨʠʩʪʦʚ, ʦʩʦʙʝʥʥʦ ʪʝʭ, ʢʪʦ ʦʨʠʝʥ-

ʪʠʨʦʚʘʥ ʥʘ ʧʦʣʫʯʝʥʠʝ ʫʛʣʫʙʣʝʥʥʳʭ ʟʥʘʥʠʡ ʠ ʫʯʘʩʪʠʝ ʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ.  

ʈʝʢʨʝʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʈʝʩʧʫʙʣʠʢʠ ʍʘʢʘʩʠʷ ʚ ʢʦʥʪʝʢʩʪʝ ʥʘʫʯʥʦʛʦ ʠ ʥʘʫʯʥʦ-ʧʦʟʥʘʚʘ-

ʪʝʣʴʥʦʛʦ ʪʫʨʠʟʤʘ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʫʥʠ-

ʢʘʣʴʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤʘʮʠʡ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʪʨʦʥʫʪʳʭ ʵʢʦʩʠʩʪʝʤ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʥʘʫʯʥʦʛʦ 

ʟʥʘʥʠʷ. ʂʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʤ ʜʘʥʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʥʪʝʛʨʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʘʨʭʝʦʣʦʛʠʠ, 

ʧʘʣʝʦʛʝʦʛʨʘʬʠʠ, ʵʪʥʦʛʨʘʬʠʠ, ʛʝʦʣʦʛʠʠ ʠ ʙʠʦʣʦʛʠʠ ʚ ʩʪʨʫʢʪʫʨʫ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʪʫʨʠʩʪʠ-

ʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ. 

ʀʥʪʝʛʨʘʮʠʷ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʤʘʪʠ-

ʯʝʩʢʠʭ ʵʢʩʢʫʨʩʠʡ ʠ ʪʫʨʦʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʧʝʪʨʦʛʣʠʬʠʯʝʩʢʠʤʠ ʧʘʤʷʪʥʠ-

ʢʘʤʠ, ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʤʠ ʤʫʟʝʷʤʠ-ʟʘʧʦʚʝʜʥʠʢʘʤʠ, ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʨʘʟʨʝʟʘʤʠ ʠ ʫʥʠʢʘʣʴʥʳʤʠ 

ʵʢʦʩʠʩʪʝʤʘʤʠ. ʇʨʠ ʵʪʦʤ ʘʢʮʝʥʪ ʜʝʣʘʝʪʩʷ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʥʘʫʯʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʦʙʲʝʢʪʦʚ, 

ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʢʣʶʯʘʶʱʠʭ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʨʘʩ-

ʢʦʧʢʠ, ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʝ ʵʢʩʧʝʜʠʮʠʠ ʠ ʙʠʦʣʦ-

ʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺ ʢʦʥʪʝʢʩʪʝ ʨʘʟʚʠʪʠʷ ʥʘʫʯʥʦʛʦ ʠ ʥʘʫʯʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʪʫʨʠʟʤʘ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʘʭ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʨʘʟʚʠʪʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʩʦʟʜʘʥʠʝ ʥʦʚʦʡ ʩʧʝʮʠʘʣʠʟʠ-

ʨʦʚʘʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʛʨʘʞʜʘʥ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʝʤʝʡ ʩ ʜʝʪʴʤʠ 

ʠ ʣʠʮ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ.  

ʂ ʪʘʢʠʤ ʦʙʲʝʢʪʘʤ ʦʪʥʦʩʷʪʩʷ ʚʠʟʠʪ-ʮʝʥʪʨʳ, ʦʩʥʘʱʝʥʥʳʝ ʤʫʣʴʪʠʤʝʜʠʡʥʳʤʠ ʵʢʩʧʦʟʠʮʠ-

ʷʤʠ, ʠʥʪʝʨʘʢʪʠʚʥʳʤʠ ʢʘʨʪʘʤʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʧʣʘʪʬʦʨʤʘʤʠ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʤʠ ʜʦʩʪʫʧ 

ʢ ʩʚʝʜʝʥʠʷʤ ʦ ʥʘʫʯʥʳʭ ʦʙʲʝʢʪʘʭ ʠ ʧʨʦʚʦʜʠʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʊʘʢʞʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʩʦ-

ʟʜʘʥʠʝ ʢʦʤʬʦʨʪʘʙʝʣʴʥʳʭ ʧʦʣʝʚʳʭ ʩʪʘʥʮʠʡ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʫʯʝʥʳʭ ʠ ʩʪʫʜʝʥʪʦʚ. 

ɺʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʤʝʪʦʜʠʯʝʩʢʠʭ 

ʧʦʩʦʙʠʡ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʨʘʟʥʳʝ ʢʘʪʝʛʦʨʠʠ ʪʫʨʠʩʪʦʚ ʩ ʫʯʝʪʦʤ ʠʭ ʫʨʦʚʥʷ ʟʥʘʥʠʡ ʠ ʠʥʪʝ-

ʨʝʩʦʚ. ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ ʢʚʘʣʠʬʠʢʘʮʠʶ ʛʠʜʦʚ ʠ ʵʢʩʢʫʨʩʦʚʦʜʦʚ, ʦʙʝʩʧʝʯʠʚ ʠʤ 

ʫʛʣʫʙʣʝʥʥʳʝ ʟʥʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ ʠ ʥʘʚʳʢʠ ʵʬʬʝʢʪʠʚʥʦʡ ʢʦʤʤʫʥʠʢʘ-

ʮʠʠ ʥʘʫʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʰʠʨʦʢʦʡ ʘʫʜʠʪʦʨʠʠ. 

ʉʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʥʘʫʯʥʦʛʦ ʠ ʥʘʫʯʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʪʫʨʠʟʤʘ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ʍʘʢʘʩʠʷ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʰʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʨʝ-

ʛʠʦʥʘ, ʥʦ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʦʟʠʪʠʚʥʦʛʦ ʠʤʠʜʞʘ ʪʝʨʨʠʪʦʨʠʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʠʥʥʦʚʘʮʠ-

ʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʠ ʩʦʭʨʘʥʝʥʠʝ ʢʫʣʴʪʫʨʥʦʛʦ ʠ ʧʨʠʨʦʜʥʦʛʦ ʥʘʩʣʝʜʠʷ.  

 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

1. ɹʝʩʴʢʘʝʚ ɸ. ɸ., ʌʠʣʘʥʜʳʰʝʚʘ ʃ. ɹ. ʀʚʘʥʦʚʩʢʠʝ ʦʟʸʨʘ ï ʧʨʠʨʦʜʥʘʷ ʜʦʩʪʦʧʨʠʤʝʯʘ-

ʪʝʣʴʥʦʩʪʴ ʈʝʩʧʫʙʣʠʢʠ ʍʘʢʘʩʠʷ // ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʛʝʦʛʨʘʬʠʠ ʠ ʛʝʦʣʦʛʠʠ: ʤʘʪʝʨʠʘʣʳ 

III ʄʝʞʜʫʥʘʨ. ʥʘʫʯ.-ʧʨʘʢʪ. ʢʦʥʬ. ʩ ʵʣʝʤʝʥʪʘʤʠ ʰʢ.-ʩʝʤʠʥʘʨʘ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʤʦ-

ʣʦʜʳʭ ʫʯʝʥʳʭ (11-12 ʥʦʷʙ. 2014 ʛ.). ʊʦʤʩʢ: ʅʘʮ. ʠʩʩʣʝʜ. ʊʦʤ. ʛʦʩ. ʫʥ-ʪ, 2014. ʉ. 413-416. 

2. ʂʨʳʣʦʚʘ ɽ. ɸ. ʅʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʳʡ ʪʫʨʠʟʤ ʢʘʢ ʥʦʚʦʝ ʪʫʨʠʩʪʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ 

ʵʢʦʥʦʤʠʢʝ ʈʦʩʩʠʠ // ʂʨʝʘʪʠʚʥʘʷ ʵʢʦʥʦʤʠʢʘ. 2022. ʊ. 16, ˉ 5. ʉ. 1829ï1848. 

3. ʄʘʭʦʚ ʉ.ʖ. ɻʝʦʛʨʘʬʠʷ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʪʫʨʠʟʤʘ. ʆʮʝʥʢʘ ʨʝʢʨʝʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ: ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ ʜʣʷ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ï ʆʨʝʣ: 

ʌɻɹʆʋ ɺʇʆ çɻʦʩʫʥʠʚʝʨʩʠʪʝʪ - ʋʅʇʂè, 2012. 159 ʩ. 

4. ʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʈʝʩʧʫʙʣʠʢʠ ʍʘʢʘʩʠʷ "ʈʘʟʚʠʪʠʝ ʪʫ-

ʨʠʟʤʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ʍʘʢʘʩʠʷ": ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʍʘʢʘʩʠʷ ʦʪ 12 ʥʦʷʙ. 



34 

2015 ʛ. ˉ 560 (ʩ ʠʟʤ. ʠ ʜʦʧ.). URL: https://r-19.ru/documents/140/127017.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

24.02.2025). 

5. ʇʘʨʠʘʯʝʚ ɺ. ʇ., ɺʠʰʥʝʚʝʮʢʠʡ ʀ. ʀ., ɹʵʥʢʩ ɼ., ʄʘʢʘʨʝʥʢʦ ʅ. ɸ., ʂʦʧʳʣʦʚʘ ʖ. ɻ., 

ʉʤʝʪʘʥʠʥʘ ʀ. ɺ., ɸʨʭʠʧʦʚʘ ʅ. ɺ., ɸʨʭʠʧʦʚ ɸ. ʃ. ʄʠʥʝʨʘʣʴʥʳʝ ʦʟʝʨʘ ʈʝʩʧʫʙʣʠʢʠ ʍʘʢʘʩʠʷ (ʦʙ-

ʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʩʦʩʪʘʚ ʚʦʜ) // ɺʦʧʨʦʩʳ ʛʝʦʛʨʘʬʠʠ ʉʠʙʠʨʠ / ʦʪʚ. ʨʝʜ. ɺ. ʉ. ʍʨʦʤʳʭ; ʈʫʩ. 

ʛʝʦʛʨ. ʦ-ʚʦ, ʊʦʤ. ʦʪʜ-ʥʠʝ, ʊʦʤ. ʛʦʩ. ʫʥ-ʪ. ʊʦʤʩʢ: ʀʟʜ-ʚʦ ʊʦʤ. ʛʦʩ. ʫʥ-ʪʘ, 2003. ʊ. 25. ʉ. 118-135. 

6. ʇʨʠʨʦʜʘ ʐʠʨʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʍʘʢʘʩʠʷ / ɸ.ʗ. ɹʝʨʝʟʦʚʩʢʠʡ, ɺ.ɺ. ɺʣʘʜʠ-

ʤʠʨʦʚ, ɺ.ɽ. ɼʤʠʪʨʠʝʚ [ʠ ʜʨ.]. ɸʙʘʢʘʥ: ʂʦʦʧʝʨʘʪʠʚ "ɾʫʨʥʘʣʠʩʪ", 2011. 232 ʩ. 

7. ʉʠʙʠʨʩʢʠʝ ʣʶʜʠ. ʀʥʪʝʨʝʩʥʳʝ ʬʘʢʪʳ ʦ ʍʘʢʘʩʠʠ // ɼʟʝʥ: [ʩʘʡʪ]. URL: 

https://dzen.ru/a/YtQ77F83whZGJjc3 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 27.02.2025). 

8. ʉʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2035 ʛʦʜʘ: ʨʘʩ-

ʧʦʨʷʞʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 20 ʩʝʥʪʷʙʨʷ 2019 ʛ. ˉ 2129-ʨ. URL: 

http://static.government.ru/media/files/FjJ74rYOaVA4yzPAshEulYxmWSpB4lrM.pdf (ʜʘʪʘ ʦʙʨʘ-

ʱʝʥʠʷ: 24.02.2025). 

9. ʉʫʥʜʫʢʠ // ʍʘʢʘʩʠʷ.Travel: [ʩʘʡʪ]. URL: https://khakassia.travel/tourizm/dosto-

primechatelnosti/sunduki1 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 27.02.2025). 

10. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ çʆʙ ʦʩʥʦʚʘʭ ʪʫʨʠʩʪʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠè ʦʪ 24 ʥʦʷʙ. 1996 ʛ. ˉ 132-ʌɿ (ʧʦʩʣʝʜ. ʨʝʜ.). URL: http://www.consultant.ru (ʜʘʪʘ ʦʙʨʘʱʝ-

ʥʠʷ: 24.02.2025). 

11. ʐʪʝʙʣʘʫ ʉ. ʉ., ʄʝʥʴʰʦʚʘ ɸ. ʆ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʟʝʨ ʐʠ-

ʨʠʥʩʢʦʡ ʛʨʫʧʧʳ (ʍʘʢʘʩʠʷ) // ʅʘʫʢʘ ʤʦʣʦʜʳʭ - ʥʘʫʢʘ ʙʫʜʫʱʝʛʦ: ʩʙ. ʩʪ. XI ʄʝʞʜʫʥʘʨ. ʥʘʫʯ.-

ʧʨʘʢʪ. ʢʦʥʬ., ʇʝʪʨʦʟʘʚʦʜʩʢ, 12 ʩʝʥʪ. 2024 ʛ. / ʄʝʞʜʫʥʘʨ. ʮʝʥʪʨ ʥʘʫʯ. ʧʘʨʪʥʝʨʩʪʚʘ çʅʦʚʘʷ 

ʅʘʫʢʘè (ʀʇ ʀʚʘʥʦʚʩʢʘʷ ʀ.ʀ.). ʇʝʪʨʦʟʘʚʦʜʩʢ: ʄʝʞʜʫʥʘʨ. ʮʝʥʪʨ ʥʘʫʯ. ʧʘʨʪʥʝʨʩʪʚʘ çʅʦʚʘʷ 

ʅʘʫʢʘè (ʀʇ ʀʚʘʥʦʚʩʢʘʷ ʀ.ʀ.), 2024. ʉ. 41-46. 

 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʚʪʦʨʘʭ: 

ʉʪʘʚʝʨ ɸʥʘʩʪʘʩʠʷ ɸʥʪʦʥʦʚʥʘ, ʤʘʛʠʩʪʨ, ʢʘʬʝʜʨʘ ʛʝʦʛʨʘʬʠʠ, ʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠ-

ʚʝʨʩʠʪʝʪ, 660041, ʛ. ʂʨʘʩʥʦʷʨʩʢ, ʧʨ. ʉʚʦʙʦʜʥʳʡ, 79. E-mail: astaver@sfu-kras.ru 

ʗʤʩʢʠʭ ɻʘʣʠʥʘ ʖʨʴʝʚʥʘ, ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ, ʟʘʚʝʜʫʶʱʘʷ ʢʘʬʝʜʨʦʡ ʛʝʦʛʨʘ-

ʬʠʠ, ʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 660041, ʛ. ʂʨʘʩʥʦʷʨʩʢ, ʧʨ. ʉʚʦʙʦʜʥʳʡ, 79. E-mail: 

gyamskikh@sfu-kras.ru 

  

https://dzen.ru/a/YtQ77F83whZGJjc3
http://about.sfu-kras.ru/campus/map#k2
mailto:astaver@sfu-kras.ru
http://about.sfu-kras.ru/campus/map#k2


35 

ʋɼʂ 551.578.48; 551.583.4; 630*561.24; 902.674 

 

ʅ.ʀ. ɹʳʢʦʚ, ʅ.ɺ. ʈʳʛʘʣʦʚʘ, ɸ.ɸ. ʐʠʛʠʤʘʛʘ 

 

ʄɸʂʉʀʄɸʃʔʅʓɽ ʉʅɽɾʅʓɽ ʃɸɺʀʅʓ ɹɸʉʉɽʁʅɸ ʈ. ʏʀɹʀʊʂɸ (ɸʃʊɸʁ)  

ʇʆ ɼɸʅʅʓʄ ɼɽʅɼʈʆʍʈʆʅʆʃʆɻʀʏɽʉʂʆɻʆ ɸʅɸʃʀɿɸ 

 

ɸʥʥʦʪʘʮʠʷ. ʆʩʫʱʝʩʪʚʣʝʥʦ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʦʝ ʜʘʪʠʨʦʚʘʥʠʝ ʩʥʝʞʥʳʭ ʣʘʚʠʥ ʚ 5 ʣʘ-

ʚʠʥʦʩʙʦʨʘʭ ʙʘʩʩʝʡʥʘ ʨ. ʏʠʙʠʪʢʘ ʚ ʧʨʝʜʝʣʘʭ ʂʫʨʘʡʩʢʦʛʦ ʭʨʝʙʪʘ ɸʣʪʘʷ. ɺ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʦʚ 

ʩʭʦʜʘ ʣʘʚʠʥ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʪʳ ʦʙʨʘʟʦʚʘʥʠʷ ʨʘʥ ʠ ʛʠʙʝʣʠ ʜʝʨʝʚʴʝʚ, ʩʦʦʪʥʦʰʝʥʠʝ ʰʠʨʠʥʳ ʛʦ-

ʜʠʯʥʳʭ ʢʦʣʝʮ ʩ ʪʷʛʦʚʦʡ ʠ ʢʨʝʥʝʚʦʡ ʩʪʦʨʦʥ ʩʪʦʣʦʚ, ʥʘʨʫʰʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʛʦʜʠʯʥʳʭ ʢʦʣʝʮ, 

ʵʢʩʪʨʝʤʘʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʨʠʨʦʩʪʦʚ. ɼʣʷ ʙʦʣʝʝ ʥʘʜʝʞʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ ʩʭʦʜʘ ʣʘʚʠʥ ʠʩʧʦʣʴ-

ʟʦʚʘʥ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʜʝʢʩ ʣʘʚʠʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʷʚʣʷʶʱʠʡʩʷ ʢʦʤʧʣʝʢʩʥʳʤ ʧʦʢʘ-

ʟʘʪʝʣʝʤ, ʫʯʠʪʳʚʘʶʱʠʤ ʨʘʟʣʠʯʥʳʝ ʠʥʜʠʢʘʪʦʨʳ. ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʛʦʜʳ ʩʭʦʜʘ ʤʘʢʩʠʤʘʣʴʥʳʭ ʣʘ-

ʚʠʥ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʣʘʙʦʡ ʩʠʥʭʨʦʥʥʦʩʪʠ ʣʘʚʠʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʠʟʫʯʝʥʥʳʭ ʣʘʚʠʥʦʩʙʦʨʘʭ 

ʧʦ ʧʨʠʯʠʥʝ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʦʩʪʦʷʥʥʳʭ ʬʘʢʪʦʨʦʚ ʣʘʚʠʥʦʦʙʨʘʟʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɸʣʪʘʡ, ʏʠʙʠʪʢʘ, ʩʥʝʞʥʳʝ ʣʘʚʠʥʳ, ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʦʝ ʜʘʪʠʨʦʚʘ-

ʥʠʝ.  

 

N.I. Bykov, N.V. Rygalova, A.A. Shigimaga 

 

MAXIMUM SNOW AVALANCHES IN THE CHIBITKA RIVER BASIN (ALTAI) 

BASED ON DENDROCHRONOLOGICAL ANALYSIS  

 

Abstract. Dendrochronological dating of snow avalanches in 5 avalanche paths of the Chibitka 

River basin within the Kurai ridge of Altai was carried out. The dates of wound formation and tree 

death, the ratio of the width of annual rings on the sides of the trunk facing up and down the slope, 

disturbances in the structure of annual rings, and extreme increase in increments were used as ava-

lanche indicators. For more reliable dating of avalanches, a dendrochronological index of avalanche 

activity was used, which is a complex indicator taking into account various indicators. The established 

years of maximum avalanches indicate a weak synchronicity of avalanche processes in the studied 

avalanche paths due to the diversity of constant avalanche formation factors. 

Keywords: Altai, Chibitka, snow avalanches, dendrochronological dating. 

 

ɺʚʝʜʝʥʠʝ. ʉʥʝʞʥʳʝ ʣʘʚʠʥʳ ʷʚʣʷʶʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʷʚʣʝʥʠʝʤ ʚ ʪʝʭ ʛʦʨʥʳʭ ʪʝʨʨʠ-

ʪʦʨʠʷʭ, ʛʜʝ ʬʦʨʤʠʨʫʝʪʩʷ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ. ʀʭ ʪʠʧ, ʯʘʩʪʦʪʘ ʠ ʤʦʱʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʧʦ-

ʩʪʦʷʥʥʳʤʠ (ʭʘʨʘʢʪʝʨ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ), ʪʘʢ ʠ ʧʝʨʝʤʝʥʥʳʤʠ (ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ) 

ʬʘʢʪʦʨʘʤʠ ʣʘʚʠʥʦʦʙʨʘʟʦʚʘʥʠʷ. ʈʘʟʥʦʦʙʨʘʟʠʝ ʬʘʢʪʦʨʦʚ ʧʨʠ ʵʪʦʤ ʚʝʜʝʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʡ ʜʠʬʬʝ-

ʨʝʥʮʠʘʮʠʠ ʣʘʚʠʥʦʩʙʦʨʦʚ ʧʦ ʭʘʨʘʢʪʝʨʫ ʣʘʚʠʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʕʪʦ ʟʘʪʨʫʜʥʷʝʪ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʣʘʚʠʥʥʳʤ ʨʝʞʠʤʦʤ ʪʝʨʨʠʪʦʨʠʠ, ʧʦʩʢʦʣʴʢʫ ʫʚʝʣʠʯʠʚʘʝʪ ʠʭ ʪʨʫʜʦʝʤʢʦʩʪʴ. ʈʘʟʚʠʪʠʝ ʜʠʩʪʘʥʮʠ-

ʦʥʥʳʭ ʤʝʪʦʜʦʚ ʨʝʰʘʝʪ ʟʘʜʘʯʫ ʣʠʰʴ ʯʘʩʪʠʯʥʦ, ʧʦʩʢʦʣʴʢʫ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʩʭʦʜʘ ʣʘʚʠʥ ʚ ʥʝʢʦ-

ʪʦʨʳʭ ʣʘʚʠʥʦʩʙʦʨʘʭ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ ʚʝʩʴ ʧʝʨʠʦʜ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ.  

ɼʣʷ ʧʨʦʜʣʝʥʠʷ ʨʷʜʦʚ ʜʘʥʥʳʭ ʦ ʩʭʦʜʝ ʣʘʚʠʥ ʚ ʢʦʥʢʨʝʪʥʳʭ ʣʘʚʠʥʦʩʙʦʨʘʭ ʥʝʦʙʭʦʜʠʤʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʠʥʜʠʢʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʚʳʩʪʫʧʘʝʪ ʜʝʥʜʨʦ-

ʭʨʦʥʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ ʜʘʪʠʨʦʚʘʥʠʷ ʩʭʦʜʘ ʣʘʚʠʥ. ʆʥ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʨʠʤʝʥʷʣʩʷ ʜʣʷ ʵʪʠʭ ʮʝ-

ʣʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥʘʭ ð ɸʨʛʝʥʪʠʥʝ [18], ʂʘʟʘʭʩʪʘʥʝ [22], ʂʘʥʘʜʝ [15], ʅʦʨʚʝʛʠʠ [16], ʈʫ-

ʤʳʥʠʠ [19], ʉʐɸ [17], ʏʝʭʠʠ [21] ʠ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ. ʇʨʦʚʦʜʠʣʠʩʴ ʧʦʜʦʙʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʥʘ ɸʣʪʘʝ [3, 4, 11, 13], ʚʢʣʶʯʘʷ ʙʘʩʩʝʡʥ ʨ. ʏʫʷ [5ï10]. 

ʇʨʠ ʵʪʦʤ ʚ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʦʚ ʣʘʚʠʥ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʠʩʧʦʣʴʟʫʶʪ ʚʦʟʨʘʩʪ ʜʨʝʚʦʩʪʦʝʚ ʠ 

ʦʪʜʝʣʴʥʳʭ ʧʦʙʝʛʦʚ ʜʝʨʝʚʴʝʚ, ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʰʠʨʠʥʦʡ ʛʦʜʠʯʥʳʭ ʢʦʣʝʮ ʩ ʢʨʝʥʝʚʦʡ ʠ ʪʷ-

ʛʦʚʦʡ ʩʪʦʨʦʥ ʩʪʚʦʣʘ (ʢʦʵʬʬʠʮʠʝʥʪ ʢʨʝʥʠ ʠ ʥʘʣʠʯʠʝ ʘʩʠʥʭʨʦʥʥʦʩʪʠ ʧʨʠʨʦʩʪʘ), ʧʨʝʢʨʘʱʝʥʠʝ 

ʨʦʩʪʘ ʜʝʨʝʚʴʝʚ (ʜʘʪʠʨʦʚʘʥʠʝ ʧʦʛʠʙʰʠʭ ʜʝʨʝʚʴʝʚ, ʠʭ ʦʩʪʘʪʢʦʚ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ), 
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ʨʝʟʢʦʝ ʫʩʠʣʝʥʠʝ ʧʨʠʨʦʩʪʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʣʠʢʚʠʜʘʮʠʠ ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʜʝʨʝʚʴʝʚ (ʵʬʬʝʢʪ ʦʩʚʝʪ-

ʣʝʥʠʷ), ʥʘʨʫʰʝʥʠʝ ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʛʦʜʠʯʥʦʛʦ ʢʦʣʴʮʘ (ʪʨʘʚʤʘʪʠʯʝʩʢʠʝ ʩʤʦʣʷʥʳʝ 

ʭʦʜʳ, ʥʘʣʠʯʠʝ ʢʦʤʧʨʝʩʩʠʦʥʥʦʡ (ʨʝʘʢʪʠʚʥʦʡ) ʜʨʝʚʝʩʠʥʳ) [6,12]. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ɸʣʪʘʡ ʟʥʘʯʠʪʝʣʴʥʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥ ʧʦ ʬʘʢʪʦʨʘʤ ʣʘʚʠʥʦʦʙʨʘʟʦʚʘ-

ʥʠʷ, ʘʧʨʠʦʨʠ, ʤʘʣʦ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʙʫʜʝʪ ʦʪʤʝʯʘʪʴʩʷ ʩʠʥʭʨʦʥʥʳʡ ʩʭʦʜ ʣʘʚʠʥ ʚ ʨʘʟʣʠʯʥʳʭ ʝʛʦ 

ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʚʠʥʮʠʷʭ. ʇʦʵʪʦʤʫ ʮʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʜʘʪʠʨʦ-

ʚʘʥʠʝ ʤʘʢʩʠʤʘʣʴʥʳʭ ʣʘʚʠʥ ʚ ʣʘʚʠʥʦʩʙʦʨʘʭ ʙʘʩʩʝʡʥʘ ʨ. ʏʠʙʠʪʢʘ (ʧʨʘʚʳʡ ʧʨʠʪʦʢ ʨ. ʏʫʷ), ʢʦʪʦ-

ʨʳʡ ʧʦ ʫʩʣʦʚʠʷʤ ʣʘʚʠʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʦʪʥʦʩʠʪʩʷ ʢ ʎʝʥʪʨʘʣʴʥʦʤʫ ʨʘʡʦʥʫ ɸʣʪʘʷ [8] ʠ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʬʘʢʪʦʨʘʤʠ ʣʘʚʠʥʦʦʙʨʘʟʦʚʘʥʠʷ ʦʪ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʧʨʦ-

ʚʠʥʮʠʡ ɸʣʪʘʷ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɻʣʘʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʣʘʚʠʥʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʙʘʩ-

ʩʝʡʥʝ ʨ. ʏʠʙʠʪʢʘ ʷʚʣʷʶʪʩʷ ʤʝʪʝʣʝʚʦʝ ʥʘʢʦʧʣʝʥʠʝ ʩʥʝʛʘ, ʦʙʠʣʴʥʳʝ ʩʥʝʛʦʧʘʜʳ ʠ ʧʝʨʝʢʨʠʩʪʘʣ-

ʣʠʟʘʮʠʷ ʩʥʝʞʥʦʡ ʪʦʣʱʠ, ʢʦʪʦʨʘʷ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʚʷʟʠ ʩ ʨʝʟʢʠʤ ʧʦʥʠʞʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟ-

ʜʫʭʘ [1]. ʇʨʝʜʳʜʫʱʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ [8] ʦʪʤʝʯʘʣʠ, ʯʪʦ ʚ ʣʘʚʠʥʦʩʙʦʨʘʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ɸʣʪʘʷ 

ʥʘʙʣʶʜʘʝʪʩʷ 2ï3-ʣʝʪʥʠʡ ʨʠʪʤ ʣʘʚʠʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʃʘʚʠʥʳ ʟʜʝʩʴ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʤʦʱ-

ʥʦʩʪʴ, ʘ ʣʘʚʠʥʦʩʙʦʨʳ ʧʦʣʥʦʝ ʨʘʟʚʠʪʠʝ, ʬʦʨʤʠʨʫʷ ʤʠʥʝʨʘʣʴʥʳʝ ʢʦʥʫʩʳ ʚʳʥʦʩʘ. ɻʫʩʪʦʪʘ ʣʘʚʠ-

ʥʦʩʙʦʨʦʚ ʟʜʝʩʴ ʩʦʩʪʘʚʣʷʝʪ 3ï10 ʥʘ 1 ʢʤ ʜʣʠʥʳ ʜʦʣʠʥʳ [1]. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʣʘʚʠʥʥʳʭ ʦʯʘ-

ʛʦʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʢʣʦʥʳ ʩʝʚʝʨʥʳʭ ʵʢʩʧʦʟʠʮʠʡ, ʯʪʦ ʪʘʢʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʣʠʷʥʠʠ ʩʥʝʛʦ-

ʥʘʢʦʧʣʝʥʠʷ, ʤʘʢʩʠʤʫʤ ʢʦʪʦʨʦʛʦ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʦʜʚʝʪʨʝʥʥʳʝ ʩʢʣʦʥʳ, ʠ ʤʝʪʝʣʝʚʦʛʦ ʧʝʨʝʥʦʩʘ 

ʥʘ ʨʘʟʚʠʪʠʝ ʣʘʚʠʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ɺ ʙʘʩʩʝʡʥʝ ʨ. ʏʠʙʠʪʢʘ, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʝ ʂʫʨʘʡʩʢʦʛʦ ʭʨʝʙʪʘ, ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ 5 ʣʘʚʠʥʦʩʙʦʨʦʚ (ʪʘʙʣ. 1). ɺ ʮʝʣʦʤ ʦʥʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳ ʜʣʷ ʙʦʣʴ-

ʰʝʡ ʯʘʩʪʠ ʣʘʚʠʥʦʩʙʦʨʦʚ ʙʘʩʩʝʡʥʘ ʨ. ʏʠʙʠʪʢʘ ï ʣʘʚʠʥʥʳʝ ʦʯʘʛʠ ʩ ʫʢʣʦʥʘʤʠ 29ï38Á (ʚ ʩʨʝʜʥʝʤ 

31,8Á), ʩ ʶʛʦ-ʟʘʧʘʜʥʳʤʠ (ʩ ʘʟʠʤʫʪʦʤ 251ï258Á), ʶʛʦ-ʚʦʩʪʦʯʥʳʤʠ (142ï167Á) ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜ-

ʥʦʡ ʵʢʩʧʦʟʠʮʠʷʤʠ (315ï357Á). ɿʦʥʳ ʦʪʨʳʚʘ ʩʥʝʞʥʦʡ ʪʦʣʱʠ ʦʪʤʝʯʘʶʪʩʷ ʥʘ ʚʳʩʦʪʘʭ 1880ï2660 

ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʘ ʥʠʞʥʠʝ ʯʘʩʪʠ ʟʦʥʳ ʘʢʢʫʤʫʣʷʮʠʠ ʣʘʚʠʥʥʳʭ ʩʥʝʞʥʠʢʦʚ ʥʘʭʦʜʷʪʩʷ ʥʘ 

ʚʳʩʦʪʘʭ 1718ï2080 ʤ. 

ʆʪʙʦʨ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ ʚ ʣʘʚʠʥʦʩʙʦʨʘʭ ʧʨʦʠʟʚʦʜʠʣʩʷ ʚ ʟʦʥʘʭ ʘʢʢʫʤʫ-

ʣʷʮʠʠ ʠ ʥʠʞʥʠʭ ʯʘʩʪʝʡ ʟʦʥ ʪʨʘʥʟʠʪʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʜʘʪʠʨʦʚʘʪʴ ʩʭʦʜ ʠʤʝʥʥʦ ʤʘʢʩʠʤʘʣʴʥʳʭ 

ʩʥʝʞʥʳʭ ʣʘʚʠʥ. ʉ ʞʠʚʳʭ ʜʝʨʝʚʴʝʚ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʦʪʙʦʨ ʢʝʨʥʦʚ ʩ ʢʨʝʥʝʚʦʡ ʠ ʪʷʛʦʚʦʡ ʩʪʦʨʦʥ 

ʩʪʚʦʣʘ ʥʘ ʫʨʦʚʥʝ ʛʨʫʜʠ, ʘ ʫ ʦʪʜʝʣʴʥʳʭ ʜʝʨʝʚʴʝʚ ʟʦʥʳ ʪʨʘʥʟʠʪʘ ʪʘʢʞʝ ʫ ʢʦʤʣʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʠʭ ʚʦʟʨʘʩʪʘ. ʉ ʤʝʨʪʚʳʭ ʜʝʨʝʚʴʝʚ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʧʠʣʳ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʟʤʝʨʝʥʠʝʤ ʰʠʨʠʥʳ 

ʛʦʜʠʯʥʳʭ ʢʦʣʝʮ ʥʘ ʥʠʭ ʧʦ ʜʚʫʤ ʨʘʜʠʫʩʘʤ. ʇʨʠʥʘʜʣʝʞʥʦʩʪʴ ʤʝʨʪʚʳʭ ʜʝʨʝʚʴʝʚ ʢ ʪʦʤʫ ʠʣʠ 

ʠʥʦʤʫ ʚʠʜʫ ʫʩʪʘʥʘʚʣʠʚʘʣʘʩʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʨʝʚʝʩʠʥʳ [2]. ɺ ʢʘʯʝʩʪʚʝ 

ʤʘʨʢʝʨʦʚ ʩʭʦʜʘ ʣʘʚʠʥ ʘʚʪʦʨʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʘʪʳ ʛʠʙʝʣʠ ʠ ʧʦʨʘʥʝʥʠʷ ʜʝʨʝʚʴʝʚ, ʛʦʜʳ ʥʘʨʫʰʝ-

ʥʠʷ ʩʠʥʭʨʦʥʥʦʩʪʠ ʧʨʠʨʦʩʪʘ ʩ ʪʷʛʦʚʦʡ ʠ ʢʨʝʥʝʚʦʡ ʩʪʦʨʦʥ, ʧʝʨʚʳʡ ʛʦʜ ʚ ʯʝʨʝʜʝ ʣʝʪ ʨʝʟʢʦʛʦ ʠʟ-

ʤʝʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʨʝʥʠ (ʩʦʦʪʥʦʰʝʥʠʷ ʧʨʠʨʦʩʪʘ ʩ ʢʨʝʥʝʚʦʡ ʠ ʪʷʛʦʚʦʡ ʩʪʦʨʦʥ ʩʪʚʦʣʘ), 

ʥʘʣʠʯʠʝ ʢʦʤʧʨʝʩʩʠʦʥʥʦʡ ʜʨʝʚʝʩʠʥʳ ʠ ʮʝʧʦʯʝʢ ʪʨʘʚʤʘʪʠʯʝʩʢʠʭ ʩʤʦʣʷʥʳʭ ʭʦʜʦʚ ʚ ʢʩʠʣʝʤʝ 

(ʦʧʨʝʜʝʣʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʪʨʘʚʤʘʪʠʯʝʩʢʠʭ ʩʤʦʣʷʥʳʭ ʭʦʜʦʚ ʚ ʛʦʜʠʯʥʳʭ ʢʦʣʴʮʘʭ ʷʚʣʷʝʪʩʷ ʪʨʫ-

ʜʦʝʤʢʦʡ ʧʨʦʮʝʜʫʨʦʡ). ʀʩʩʣʝʜʦʚʘʣʠʩʴ ʭʨʦʥʦʣʦʛʠʠ ʠ ʥʘ ʧʨʝʜʤʝʪ ʥʘʣʠʯʠʷ ʚ ʥʠʭ ʵʬʬʝʢʪʦʚ ʦʩʚʝʪ-

ʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʚ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʦʤ ʩʤʳʩʣʝ ʪʨʘʢʪʫʶʪʩʷ ʢʘʢ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʨʠʨʦʩʪʘ 

ʧʨʠ ʧʨʦʨʝʞʠʚʘʥʠʠ ʜʨʝʚʦʩʪʦʝʚ.  

ɺ ʢʘʯʝʩʪʚʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩʭʦʜʘ ʣʘʚʠʥʳ ʚ ʢʦʥʢʨʝʪʥʦʤ ʛʦʜʫ ʙʳʣʦ ʠʩʧʦʣʴʟʦ-

ʚʘʥʦ ʩʦʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʚʩʝʭ ʩʣʫʯʘʝʚ ʥʘʨʫʰʝʥʠʡ ʨʦʩʪʘ ʜʝʨʝʚʴʝʚ ʚ ʢʦʥʢʨʝʪʥʦʤ ʛʦʜʫ ʩ ʯʠʩʣʦʤ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʜʝʨʝʚʴʝʚ, ʢʦʪʦʨʳʡ ʨʘʥʝʝ [4] ʤʳ ʧʨʝʜʣʦʞʠʣʠ ʥʘʟʚʘʪʴ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʤ 

ʠʥʜʝʢʩʦʤ ʣʘʚʠʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ: 

x=(ʘ+b+ʩ+d+e+f)/g, 

ʛʜʝ ʭ ï ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʜʝʢʩ ʣʘʚʠʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʟʘ ʢʦʥʢʨʝʪʥʳʡ ʛʦʜ, a ï ʜʘʪʳ 

ʛʠʙʝʣʠ ʠ ʧʦʨʘʥʝʥʠʷ ʜʝʨʝʚʴʝʚ, b ï ʥʘʨʫʰʝʥʠʷ ʩʠʥʭʨʦʥʥʦʩʪʠ ʧʨʠʨʦʩʪʘ ʩ ʪʷʛʦʚʦʡ ʠ ʢʨʝʥʝʚʦʡ 

ʩʪʦʨʦʥ, c ï ʧʝʨʚʳʡ ʛʦʜ ʚ ʯʝʨʝʜʝ ʣʝʪ ʨʝʟʢʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʨʝʥʠ, d ï ʥʘʣʠʯʠʝ ʢʦʤ-

ʧʨʝʩʩʠʦʥʥʦʡ ʜʨʝʚʝʩʠʥʳ, e ï ʥʘʣʠʯʠʝ ʮʝʧʦʯʝʢ ʪʨʘʚʤʘʪʠʯʝʩʢʠʭ ʩʤʦʣʷʥʳʭ ʭʦʜʦʚ ʚ ʢʩʠʣʝʤʝ, f ï 

ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʨʠʨʦʩʪʘ (ʵʬʬʝʢʪ ʦʩʚʝʪʣʝʥʠʷ), g ï ʯʠʩʣʦ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʜʝʨʝʚʴʝʚ. 
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ʊʘʙʣʠʮʘ 1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʣʘʚʠʥʦʩʙʦʨʦʚ  
ʅʦʤʝʨ ʣʘʚʠʥʦ-

ʩʙʦʨʘ ʠ ʣʘʚʠʥ-

ʥʳʝ ʦʯʘʛʠ 

ʂʦʦʨʜʠʥʘʪʳ 

ʟʦʥʳ ʘʢʢʫʤʫ-

ʣʷʮʠʠ 

 

ɺʳʩʦʪʘ 

ʚʝʨʭʥʝʡ ʯʘ-

ʩʪʠ ʣʘʚʠʥ-

ʥʦʛʦ ʦʯʘʛʘ, 

ʤ ʥʘʜ ʫʨʦʚ-

ʥʝʤ ʤʦʨʷ 

ʏʠʩʣʦ ʣʘ-

ʚʠʥʥʳʭ 

ʦʯʘʛʦʚ 

ɺʳʩʦʪʘ ʥʠʞʥʝʡ 

ʯʘʩʪʠ ʟʦʥʳ ʘʢ-

ʢʫʤʫʣʷʮʠʠ, ʤ 

ʥʘʜ ʫʨʦʚʥʝʤ 

ʤʦʨʷ  

ʉʨʝʜʥʠʡ 

ʫʢʣʦʥ ʧʦ-

ʚʝʨʭʥʦʩʪʠ 

ʣʘʚʠʥʥʦʛʦ 

ʦʯʘʛʘ, ʚ ʛʨʘ-

ʜʫʩʘʭ 

ʕʢʩʧʦʟʠ-

ʮʠʷ, ʛʝʦʛʨʘ-

ʬʠʯʝʩʢʠʡ 

ʘʟʠʤʫʪ ʣʘ-

ʚʠʥʥʦʛʦ 

ʦʯʘʛʘ 

ʣ
ʘ
ʚ
ʠ
ʠ
ʥ
ʦ
ʩ
ʙ
ʦ
ʨ

 

ʃ
ʘ
ʚ
ʠ
ʥ
ʥ
ʳ
ʡ
 
ʦ
ʯ
ʘ
ʛ

 

6 
ʉʝʚʝʨʥʳʡ 50.3636 

87.6334 
2660 2 1740 

30.7 258 

ʖʞʥʳʡ 37.6 251 

7  
50.3493 

87.6868 
2370 1 1985 27.9 142 

9  
50.3520 

87.6893 
2575 1 2040 29.9 167 

10  
50.3540 

87.6910 
2540 1 2080 29.0 153 

11  
50.3390 

87.6678 
1880 1 1718 35.5 322 

 

ʀʟʤʝʨʝʥʠʷ ʰʠʨʠʥʳ ʛʦʜʠʯʥʳʭ ʢʦʣʝʮ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʥʘ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʝ 

Lintab 6 ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,01 ʤʤ. ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ ʠ ʦʙʦʙʱʝʥʠʝ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʨʷʜʦʚ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ ʧʨʦʛʨʘʤʤʝ ARSTAN. ɼʣʷ ʦʮʝʥʢʠ ʜʨʝʚʝʩʥʦ-ʢʦʣʴʮʝʚʳʭ ʭʨʦʥʦʣʦʛʠʡ ʢʦʥʢʨʝʪ-

ʥʳʭ ʧʣʦʱʘʜʦʢ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ Rbar (running correlation between series of tree-ring 

chronologies), EPS (The Expressed Population Signal), ʘ ʜʣʷ ʦʙʦʙʱʝʥʥʳʭ ʭʨʦʥʦʣʦʛʠʡ ï ʯʫʚʩʪʚʠ-

ʪʝʣʴʥʦʩʪʴ (mean sensitivity) [20]. ʇʦʩʪʨʦʝʥʠʝ ʦʙʦʙʱʝʥʥʳʭ ʭʨʦʥʦʣʦʛʠʡ ʜʣʷ ʧʣʦʱʘʜʦʢ ʦʩʫ-

ʱʝʩʪʚʣʷʣʦʩʴ, ʝʩʣʠ ʟʥʘʯʝʥʠʝ EPS ʙʳʣʦ ʨʘʚʥʦ ʠʣʠ ʚʳʰʝ 0.85. ɼʣʷ ʜʘʪʠʨʦʚʘʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʭʨʦ-

ʥʦʣʦʛʠʡ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʨʦʛʨʘʤʤʘ COFECHA. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɼʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʦʟʨʘʩʪʘ ʞʠʚʳʭ ʠ ʧʦʛʠʙ-

ʰʠʭ ʜʝʨʝʚʴʝʚ ʚ ʣʘʚʠʥʦʩʙʦʨʘʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʯʘʣʦ ʨʦʩʪʘ ʜʝʨʝʚʴʝʚ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʥʠʞʥʝʡ 

ʯʘʩʪʠ ʟʦʥʳ ʪʨʘʥʟʠʪʘ ʣʘʚʠʥʦʩʙʦʨʦʚ ʦʪʥʦʩʠʪʩʷ ʢ 1710ï2001 ʛʛ. ɺʦʟʨʘʩʪ ʠʟʫʯʝʥʥʳʭ ʚ ʣʘʚʠʥʦʩʙʦ-

ʨʘʭ ʜʝʨʝʚʴʝʚ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 17 ʜʦ 494 ʣʝʪ (ʪʘʙʣ. 2). ʆʥ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚʨʝʤʝʥʥʦʡ 

ʧʨʦʤʝʞʫʪʦʢ ʤʝʞʜʫ ʩʭʦʜʦʤ ʥʘʠʙʦʣʝʝ ʤʦʱʥʳʭ ʣʘʚʠʥ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 500 ʣʝʪ. ʃʘʚʠʥʳ, 

ʠʤʝʶʱʠʝ ʤʦʱʥʦʩʪʴ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝ, ʩʭʦʜʷʪ ʧʨʠʤʝʨʥʦ ʦʜʠʥ ʨʘʟ ʚ 220ï230 ʣʝʪ. ʇʝʨʠʦʜʠʯ-

ʥʦʩʪʴ ʩʭʦʜʘ ʣʘʚʠʥ ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 90ï150 ʣʝʪ. ʅʘʢʦʥʝʮ ʝʱʝ ʦʜʠʥ ʚʨʝʤʝʥʥʦʡ 

ʧʝʨʠʦʜ ʩʭʦʜʘ ʣʘʚʠʥ ʩʦʩʪʘʚʣʷʝʪ 20ï75 ʣʝʪ. ɺ ʮʝʣʦʤ ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʦʟʨʘʩʪʘ ʞʠʚʳʭ ʠ ʧʦʛʠʙʰʠʭ 

ʜʝʨʝʚʴʝʚ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ ʦʙ ʫʩʠʣʝʥʠʠ ʤʦʱʥʦʩʪʠ ʣʘʚʠʥ ʚ ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ. ʆʜʥʦʡ ʠʟ ʚʦʟ-

ʤʦʞʥʳʭ ʧʨʠʯʠʥ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʢʦʣʠʯʝʩʪʚʘ ʟʠʤʥʠʭ ʦʩʘʜʢʦʚ.  

ʄʝʭʘʥʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ (ʨʘʥʳ) ʜʝʨʝʚʴʝʚ ʣʘʚʠʥʦʩʙʦʨʦʚ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ ʪʘʢʞʝ 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʫʚʝʣʠʯʝʥʠʝ ʣʘʚʠʥ ʚ ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ, ʯʪʦ ʩʦʚʧʘʜʘʝʪ ʩ ʦʙʱʝʡ ʪʝʥʜʝʥʮʠʝʡ ʫʚʝ-

ʣʠʯʝʥʠʷ ʟʠʤʥʠʭ ʦʩʘʜʢʦʚ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʨʘʡʦʥʝ. ʆʩʦʙʝʥʥʦ ʤʥʦʛʦ ʨʘʥ ʦʪʤʝʯʝʥʦ ʚ 2001, 2003, 

2009, 2010 ʛʛ., ʘ ʪʘʢʞʝ ʩ 2017 ʧʦ 2022 ʛʛ. ʉʨʘʚʥʝʥʠʝ ʯʠʩʣʘ ʧʦʚʨʝʞʜʝʥʠʡ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ 

ʟʘ ʦʢʪʷʙʨʴïʤʘʨʪ ʥʘ ʤʝʪʝʦʩʪʘʥʮʠʠ ʋʩʪʴ-ʋʣʘʛʘʥ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʭʦʜ ʣʘʚʠʥ ʧʨʠ ʵʪʦʤ ʥʝ ʚʩʝʛʜʘ 

ʦʙʫʩʣʦʚʣʝʥ ʧʦʚʳʰʝʥʥʳʤʠ ʩʥʝʛʦʟʘʧʘʩʘʤʠ ʢ ʦʢʦʥʯʘʥʠʶ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ. ʅʘʧʨʠʤʝʨ, ʚ 1982 

ʛʦʜʫ ʚ ʣʘʚʠʥʦʩʙʦʨʝ 6 ʩʭʦʜ ʣʘʚʠʥʳ ʧʨʦʠʟʦʰʝʣ ʧʨʠ ʥʝʙʦʣʴʰʠʭ ʩʥʝʛʦʟʘʧʘʩʘʭ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ. 

ʇʨʠ ʵʪʦʤ ʚ 2010 ʛ., ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʛʦʜ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ ʟʘ ʟʠʤ-

ʥʠʡ ʧʝʨʠʦʜ, ʦʪʤʝʯʘʣʩʷ ʘʢʪʠʚʥʳʡ ʩʭʦʜ ʣʘʚʠʥ ʚ ʷʥʚʘʨʝ ʧʨʠ ʘʥʪʠʮʠʢʣʦʥʘʣʴʥʦʡ ʧʦʛʦʜʝ ʧʨʠ ʤʦ-

ʨʦʟʘʭ 30ï40Áʉ, ʪʦ ʝʩʪʴ ʦʥ ʙʳʣ ʦʙʫʩʣʦʚʣʝʥ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʩʥʝʞʥʦʡ ʪʦʣʱʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʥʘʣʠʯʠʝ ʨʘʥ ʥʘ ʜʝʨʝʚʴʷʭ ʥʝ ʧʦʟʚʦʣʷʝʪ ʪʦʯʥʦ ʫʩʪʘʥʦʚʠʪʴ ʧʨʠʯʠʥʳ ʩʭʦʜʘ ʣʘʚʠʥ.  
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ʈʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʨʠʨʦʩʪʘ (ʵʬʬʝʢʪ ʦʩʚʝʪʣʝʥʠʷ) ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʭʨʦʥʦʣʦʛʠʷʭ, ʧʦʣʫ-

ʯʝʥʥʳʭ ʩ ʜʝʨʝʚʴʝʚ ʣʘʚʠʥʦʩʙʦʨʦʚ, ʪʘʢʞʝ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʨʝʜʢʦ. ɺ ʣʘʚʠʥʦʩʙʦʨʝ 6 ʧʦ ʢʨʘʶ ʣʘ-

ʚʠʥʥʦʛʦ ʧʨʦʯʝʩʘ ʪʘʢʦʡ ʵʬʬʝʢʪ ʧʨʦʷʚʠʣʩʷ ʪʦʣʴʢʦ ʫ ʜʚʫʭ ʝʣʝʡ ï ʫ ʦʜʥʦʡ (ʚ ʚʦʟʨʘʩʪʝ 136 ʣʝʪ) ʚ 

1961 ʛʦʜʫ, ʘ ʫ ʚʪʦʨʦʡ (ʚ ʚʦʟʨʘʩʪʝ 145 ʣʝʪ) ʚ 1978 ʛ. ɺ ʣʘʚʠʥʦʩʙʦʨʝ 11 ʪʘʢʦʡ ʵʬʬʝʢʪ ʙʳʣ ʦʪʤʝʯʝʥ 

ʫ ʪʦʣʴʢʦ ʫ ʦʜʥʦʛʦ ʢʝʜʨʘ ʚ 2003 ʛʦʜʫ. ɺ ʣʘʚʠʥʦʩʙʦʨʝ 9 ʧʦʜʦʙʥʳʝ ʵʬʬʝʢʪʳ ʧʨʦʷʚʠʣʠʩʴ ʫ ʦʜʥʦʡ 

ʣʠʩʪʚʝʥʥʠʮʳ ʚ 1994 ʛ. ʠ ʜʚʫʭ ʢʝʜʨʦʚ ʚ 1982 ʠ 2011 ʛʛ.  

ʂʦʤʧʨʝʩʩʠʦʥʥʘʷ ʜʨʝʚʝʩʠʥʘ ʦʙʥʘʨʫʞʝʥʘ ʚ ʢʦʣʴʮʘʭ ʩʝʤʠ ʜʝʨʝʚʴʝʚ ʣʘʚʠʥʦʩʙʦʨʘ 6, 4 ʜʝʨʝ-

ʚʴʝʚ ʣʘʚʠʥʦʩʙʦʨʘ 7, ʦʜʥʦʛʦ ʜʝʨʝʚʘ ʣʘʚʠʥʦʩʙʦʨʘ 9, ʜʚʫʭ ʜʝʨʝʚʴʷʭ ʣʘʚʠʥʦʩʙʦʨʘ 10 ʠ ʜʚʫʭ ʜʝʨʝ-

ʚʴʷʭ ʣʘʚʠʥʦʩʙʦʨʘ 11. ʂʘʢ ʧʨʘʚʠʣʦ, ʧʦʜʦʙʥʳʝ ʢʦʣʴʮʘ ʦʙʨʘʟʫʶʪʩʷ ʚ ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ. ʉʠʥ-

ʭʨʦʥʥʦʩʪʠ ʚ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʥʝ ʚʳʷʚʣʝʥʦ.  

ʎʝʧʦʯʢʠ ʪʨʘʚʤʘʪʠʯʝʩʢʠʭ ʩʤʦʣʷʥʳʭ ʭʦʜʦʚ ʚ ʛʦʜʠʯʥʳʭ ʢʦʣʴʮʘʭ ʜʝʨʝʚʴʝʚ ʣʘʚʠʥʦʩʙʦʨʦʚ 

ʚʩʪʨʝʯʘʶʪʩʷ ʝʱʝ ʨʝʞʝ, ʯʝʤ ʢʦʤʧʨʝʩʩʠʦʥʥʘʷ ʜʨʝʚʝʩʠʥʘ. ʆʙʥʘʨʫʞʠʚʘʶʪʩʷ ʦʥʠ ʢʘʢ ʩ ʢʨʝʥʝʚʦʡ, 

ʪʘʢ ʠ ʩ ʪʷʛʦʚʦʡ ʩʪʦʨʦʥ ʩʪʚʦʣʘ ʜʝʨʝʚʴʝʚ. ʇʨʠ ʵʪʦʤ ʩʠʥʭʨʦʥʥʦʩʪʴ ʚ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʩʣʘʙʘʷ.  

  ʅʘʧʨʦʪʠʚ, ʥʘʨʫʰʝʥʠʝ ʩʠʥʭʨʦʥʥʦʩʪʠ ʧʨʠʨʦʩʪʘ ʩ ʢʨʝʥʝʚʦʡ ʠ ʪʷʛʦʚʦʡ ʩʪʦʨʦʥ ʩʪʚʦʣʦʚ ʜʝ-

ʨʝʚʴʝʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʣʘʚʠʥʦʩʙʦʨʦʚ ï ʯʘʩʪʦʝ ʷʚʣʝʥʠʝ. ʆʥʦ ʦʪʤʝʯʘʝʪʩʷ ʫ ʜʝʨʝʚʴʝʚ ʦʜʠʥ ʨʘʟ 

ʢʘʞʜʳʝ 2ï7 ʣʝʪ. ʇʘʨʥʳʝ ʢʦʨʨʝʣʷʮʠʠ ʭʨʦʥʦʣʦʛʠʡ ʩ ʢʨʝʥʝʚʦʡ ʠ ʪʷʛʦʚʦʡ ʩʪʦʨʦʥ ʚ ʟʦʥʝ ʘʢʢʫʤʫ-

ʣʷʮʠʠ ʥʠʞʝ, ʯʝʤ ʫ ʪʘʢʦʚʳʭ ʧʦ ʢʨʘʶ ʣʘʚʠʥʥʦʛʦ ʧʨʦʯʝʩʘ ʠʣʠ ʟʘ ʧʨʝʜʝʣʘʤʠ ʣʘʚʠʥʦʩʙʦʨʦʚ. ʉʭʦ-

ʞʘʷ ʩʠʪʫʘʮʠʷ ʦʪʤʝʯʘʝʪʩʷ ʠ ʩ ʤʝʞʩʝʨʠʘʣʴʥʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʢʦʨʨʝʣʷʮʠʠ ʭʨʦʥʦʣʦʛʠʡ, ʠ ʩ 

ʧʦʧʫʣʷʮʠʦʥʥʳʤ ʩʠʛʥʘʣʦʤ (EPS) ʜʝʨʝʚʴʝʚ (ʪʘʙʣ. 2).  

ɸʥʘʣʠʟ ʢʦʤʧʣʝʢʩʘ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ (ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʜʝʢʩ 

ʣʘʚʠʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ) ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʣʘʚʠʥʦʩʙʦʨʝ 6 ʟʘ 295 ʣʝʪ ʤʘʢʩʠʤʘʣʴʥʳʝ ʣʘʚʠʥʳ ʩʨʝʜʥʝʤ 

ʩʭʦʜʠʣʠ ʦʜʠʥ ʨʘʟ ʚ ʪʨʠ ʛʦʜʘ. ɺ ʍʍ ʚʝʢʝ ʤʘʢʩʠʤʘʣʴʥʳʝ ʣʘʚʠʥʳ ʧʦ ʜʘʥʥʳʤ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠ-

ʯʝʩʢʠʭ ʨʘʙʦʪ ʩʭʦʜʠʣʠ 36 ʨʘʟ (ʪʘʙʣ. 3). 

ɺ ʣʘʚʠʥʦʩʙʦʨʝ 7 ʤʘʢʩʠʤʘʣʴʥʳʝ ʣʘʚʠʥʳ ʩʭʦʜʠʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ, ʘ ʠʤʝʥʥʦ ʚ ʩʨʝʜʥʝʤ 

ʧʨʠʤʝʨʥʦ ʨʘʟ ʚ 10 ʣʝʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ ʜʚʘʜʮʘʪʦʝ ʩʪʦʣʝʪʠʝ ï 12 ʨʘʟ. ɺ ʣʘʚʠʥʦʩʙʦʨʝ 9 ʟʘ ʧʝʨʠʦʜ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʙʦʣʝʝ 55 ʣʝʪ (1967ï2022 ʛʛ.) ʤʘʢʩʠʤʘʣʴʥʳʝ ʣʘʚʠʥʳ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʦʜʠʥ 

ʨʘʟ ʚ 2ï3 ʛʦʜʘ. ʇʨʠʤʝʨʥʦ ʪʘʢʘʷ ʞʝ ʯʘʩʪʦʪʘ ʣʘʚʠʥ ʦʪʤʝʯʘʣʘʩʴ ʚ ʣʘʚʠʥʦʩʙʦʨʝ 10. ɺ ʣʘʚʠʥʦʩʙʦʨʝ 

11 ʟʥʘʯʝʥʠʝ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ ʟʘ 250 ʣʝʪ 60 ʨʘʟ ʧʦʜʪʚʝʨʞʜʘʣʦ ʩʭʦʜ ʤʘʢʩʠʤʘʣʴ-

ʥʦʡ ʣʘʚʠʥʳ. ʆʜʥʘʢʦ ʵʪʦ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʧʦ ʢʦʩʤʠʯʝʩʢʠʤ ʩʥʠʤʢʘʤ ʜʦ 2002 ʛ. ʚ 

ʜʘʥʥʦʤ ʣʘʚʠʥʦʩʙʦʨʝ ʦʪʩʫʪʩʪʚʦʚʘʣ ʣʘʚʠʥʥʳʡ ʧʨʦʯʝʩ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʬʦʨʤʠʨʦʚʘ-

ʥʠʝ ʠʟʫʯʘʝʤʳʭ ʧʨʠʟʥʘʢʦʚ ʤʦʛʣʦ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʩʧʦʣʟʘʥʠʝʤ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ.  

 

ʊʘʙʣʠʮʘ 2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ, ʦʪʦʙʨʘʥʥʳʭ  

ʚ ʣʘʚʠʥʦʩʙʦʨʘʭ ʙʘʩʩʝʡʥʘ ʨ. ʏʠʙʠʪʢʘ 

ʅʦʤʝʨ ʣʘʚʠ-

ʥʦʩʙʦʨʘ 
ɺʠʜ 

ʏʠʩʣʦ ʠʩʩʣʝ-

ʜʦʚʘʥʥʳʭ ʜʝ-

ʨʝʚʴʝʚ 

ɺʦʟʨʘʩʪ 

ʉʨʝʜʥʠʡ ʢʦʵʬʬʠ-

ʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ 

ʭʨʦʥʦʣʦʛʠʡ ʩ ʢʨʝ-

ʥʝʚʦʡ ʠ ʪʷʛʦʚʦʡ 

ʩʪʦʨʦʥ 

 

Rbar 

 

EPS 

6 

Larix sibirica L. 19 35ï315 0.57 0.18 0.81 

Picea obovata L. 4 48ï225 0.77 0.38 0.71 

Pinus sibirica Du Tour 8 17ï103 0.62 0.13 0.54 

7 

Pinus sibirica Du Tour 18 40ï155 0.70 0.49 0.94 

Picea obovata L. 2 72, 74 0.80 0.54 0.70 

Larix sibirica L. 9 17ï126 0.82 0.46 0.88 

Pinus sibirica Du Tour 3 87ï494 0.59 0.16 0.36 

9 
Larix sibirica L. 4 43-51 0.79 0.25 0.57 

Pinus sibirica Du Tour 18 36-58 0.73 0.27 0.87 

10 Larix sibirica L. 20 47-142 0.63 0.25 0.87 

11 

Larix sibirica L. 5 62-230 0.88 0.15 0.47 

Picea obovata L. 16 60-150 0.74 0.26 0.85 

Pinus sibirica Du Tour 4 27-138 0.66 0.27 0.60 

 

ʉʠʥʭʨʦʥʥʦʩʪʴ ʤʘʢʩʠʤʘʣʴʥʳʭ ʣʘʚʠʥ ʧʦ ʨʘʟʣʠʯʥʳʤ ʣʘʚʠʥʦʩʙʦʨʘʤ ʥʝʚʳʩʦʢʘʷ (ʪʘʙʣ. 4). 

ɿʘ ʨʘʚʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ ʥʘʠʙʦʣʴʰʫʶ ʩʠʥʭʨʦʥʥʦʩʪʴ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʣʘʚʠʥʦʩʙʦʨʳ 6 ʠ 
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10 ï ʚ ʥʠʭ ʤʘʢʩʠʤʘʣʴʥʳʝ ʣʘʚʠʥʳ 11 ʨʘʟ ʩʭʦʜʠʣʠ ʚ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʛʦʜ ʚ ʪʝʯʝʥʠʝ ʍʍ ʚ. ʆʜʥʘʢʦ 

ʫ ʨʷʜʦʤ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʠ ʩʭʦʞʠʭ ʧʦ ʩʪʨʦʝʥʠʶ ʣʘʚʠʥʦʩʙʦʨʦʚ 7 ʠ 9 ʚʦʦʙʱʝ ʥʝ ʦʙʥʘʨʫʞʝʥʦ 

ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʩʭʦʜʘ ʤʘʢʩʠʤʘʣʴʥʳʭ ʣʘʚʠʥ. ʊʦʣʴʢʦ ʦʜʠʥ ʨʘʟ (1909 ʛ.) ʣʘʚʠʥʳ ʩʦʰʣʠ ʚ ʦʜʠʥ 

ʛʦʜ ʩʨʘʟʫ ʚ 4 ʣʘʚʠʥʦʩʙʦʨʘʭ ï 6, 7, 10, 11. ɺ ʪʨʝʭ ʣʘʚʠʥʦʩʙʦʨʘʭ (6, 7, 10) ʚ ʦʜʠʥ ʛʦʜ ʣʘʚʠʥʳ 

ʩʦʰʣʠ ʚ 1922 ʛ., 1961 ʛ. (ʚ ʵʪʠʭ ʞʝ ʣʘʚʠʥʦʩʙʦʨʘʭ) ʠ ʚ 2003 ʛ. (9, 10, 11). ɺ ʟʠʤʥʠʡ ʩʝʟʦʥ 2009ï

2010 ʛʛ. ʩʭʦʜ ʣʘʚʠʥ ʙʳʣ ʦʙʫʩʣʦʚʣʝʥ ʟʥʘʯʠʪʝʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʟʘ ʦʢ-

ʪʷʙʨʴïʤʘʨʪ. ʆʜʥʘʢʦ ʚ ʟʠʤʥʠʡ ʩʝʟʦʥ 1960ï1061 ʛʛ. ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʙʳʣʦ ʩʨʝʜʥʝʝ ʠ, ʚʝʨʦ-

ʷʪʥʦ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʙʳʣ ʜʨʫʛʦʡ ʢʣʠʤʘʪʠʯʝʩʢʠʡ ʬʘʢʪʦʨ, ʯʪʦ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʤʝʪʝʦʬʘʢʪʦʨʦʚ ʜʘʥʥʦʛʦ ʛʦʜʘ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʨʘʡʦʥʝ.  

 

ʊʘʙʣʠʮʘ 3. ɻʦʜʳ ʩʭʦʜʘ ʤʘʢʩʠʤʘʣʴʥʳʭ ʣʘʚʠʥ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʣʘʚʠʥʦʩʙʦʨʘʭ  

ʧʦ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʤ ʜʘʥʥʳʤ 

ʅʦʤʝʨ ʣʘʚʠ-

ʥʦʩʙʦʨʘ 
ɻʦʜʳ ʩʭʦʜʘ ʤʘʢʩʠʤʘʣʴʥʳʭ ʣʘʚʠʥ 

6 

1722, 1726, 1732, 1738, 1744, 1747, 1752, 1753, 1756, 1760, 1762, 1764, 1766, 1767,1769, 1774, 

1780, 1785, 1787, 1791, 1794, 1798, 1799, 1805, 1806, 1808, 1811, 1814, 1816, 1817, 1821, 1823, 

1828, 1830, 1841, 1843, 1845ï1847, 1851, 1853, 1855, 1856, 1860, 1861, 1863, 1864, 1866, 1868, 

1869, 1871,1872, 1875, 1877, 1878, 1883, 1885, 1891, 1895, 1905, 1906, 1908ï1910, 1914, 1915, 

1917, 1919, 1920, 1922, 1927, 1930, 1932, 1935, 1938, 1943, 1946, 1947, 1948, 1955, 1961, 1965, 

1974, 1980, 1985, 1987, 1992, 1996, 2001, 2004, 2007, 2009, 2010, 2016, 2018 

7 1886, 1890, 1902, 1903, 1909, 1914, 1922, 1923, 1930, 1961, 1966, 1996, 2001, 2010 

9 
1967, 1970, 1971, 1972, 1973, 1977, 1979, 1981, 1994, 1995, 1999, 2003, 2008, 2009, 2011, 2014, 

2016, 2018, 2019, 2021, 2024 

10 

1885,1891,1892,1893,1894,1896,1899,1903,1906,1907,1908,1909,1911,1912,1915,1917,1918,1921,

1922,1924,1926,1927,1933,1934,1936,1938,1940,1942,1945,1951,1954,1956,1957,1960,1961,1963,

1965,1969,1972,1978,1980,1982, 1984,1986,1988,1989,1993,1994,1995,1998,2003,2005 

11 

1776,1779,1784,1787,1789,1794,1796,1797,1798,1800,1801,1810,1811,1821,1826,1830,1836,1844,

1846,1847,1851,1854,1858,1861,1863,1865,1868,1870,1872,1874,1876,1879,1884,1894,1895,1897,

1899,1902,1904,1906,1908,1909,1913,1920,1929,1931,1936,1938,1945,1962,1964,1965,1967,1971,

1972,1973, 1975,1981,2003,2004 

 

ʊʘʙʣʠʮʘ 4. ɻʦʜʳ ʩʠʥʭʨʦʥʥʦʛʦ ʩʭʦʜʘ ʣʘʚʠʥ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʣʘʚʠʥʦʩʙʦʨʘʭ 

ʅʦʤʝʨ ʣʘʚʠʥʦ-

ʩʙʦʨʘ 
6 7 9 10 

7 
1909,1914, 1922,1930, 

1961,1996, 2001, 2010 
   

9 2009, 2016, 2018 -   

10 

1885,1891,1906,1908,1909,

1915,1917,1922,1927,1938,

1961,1965,1980 

1903,1909,

1922,1961 

1972,1994, 

1995,2003 
 

11 

1787,1794,1798,1811,1821,

1830,1846,1847,1851,1861,

1863,1868,1872,1895,1906,

1908,1909,1920,1938,2004 

1902,1909 

1967,1971, 

1972,1973, 1981, 

2003 

1894,1899, 

1906,1908,1909,1936,

1938,1945, 1965, 2003 

 

ʇʦʧʳʪʢʘ ʧʦʣʫʯʝʥʠʷ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ ʣʘʚʠʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʜʣʷ ʙʘʩ-

ʩʝʡʥʘ ʨ. ʏʠʙʠʪʢʘ ʚ ʮʝʣʦʤ ʦʢʘʟʘʣʘʩʴ ʥʝʫʜʘʯʥʦʡ, ʧʦʩʢʦʣʴʢʫ ʦʙʦʙʱʝʥʠʝ ʜʘʥʥʦʛʦ ʠʥʜʝʢʩʘ ʧʦ ʙʘʩ-

ʩʝʡʥʫ ʧʨʠʚʦʜʠʪ ʢ ʝʛʦ ʦʩʨʝʜʥʝʥʠʶ ʠ ʟʘʥʠʞʝʥʠʶ, ʯʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʣʘʚʠʥʦʩʙʦʨʳ 

ʟʜʝʩʴ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʪʣʠʯʘʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʣʘʚʠʥʦʦʙʨʘʟʦʚʘʥʠʷ ʚʩʣʝʜ-

ʩʪʚʠʝ ʯʝʛʦ ʤʘʢʩʠʤʘʣʴʥʳʝ ʣʘʚʠʥʳ ʚ ʥʠʭ ʩʭʦʜʷʪ ʥʝʩʠʥʭʨʦʥʥʦ. 
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ɺʳʚʦʜʳ. ɼʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʦʝ ʜʘʪʠʨʦʚʘʥʠʝ ʣʘʚʠʥ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ɸʣʪʘʝ ʦʪʣʠʯʘʝʪʩʷ 

ʦʪ ʪʘʢʦʚʦʛʦ ʚ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʤ ɸʣʪʘʝ ʩʦʦʪʥʦʰʝʥʠʝʤ ʠʥʜʠʢʘʪʦʨʦʚ, ʭʨʦʥʦʣʦʛʠʯʝʩʢʠʤʠ ʨʘʤ-

ʢʘʤʠ ʜʘʪʠʨʦʚʘʥʠʷ (ʚ ʧʝʨʚʦʤ ʦʥʠ ʩʫʱʝʩʪʚʝʥʥʦ ʰʠʨʝ), ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʦʙʱʝʥ-

ʥʦʛʦ ʜʣʷ ʨʘʡʦʥʘ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ ʣʘʚʠʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʣʘʚʠʥʦʩʙʦʨʦʚ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʘʟʣʠʯʠʝʤ ʧʦʩʪʦʷʥʥʳʭ ʬʘʢʪʦʨʦʚ ʣʘʚʠʥʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʎʝʥʪʨʘʣʴ-

ʥʦʤ ɸʣʪʘʝ. 

 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ: ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʟʘ ʩʯʝʪ ʛʨʘʥʪʘ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ 

ˉ 24-27-00123 çʈʝʘʢʮʠʷ ʣʘʚʠʥʦʩʙʦʨʦʚ ʚʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʛʦʨʥʦʡ ʦʙʣʘʩʪʠ  

ʥʘ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘè, https://rscf.ru/project/24-27-00123/ 
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ʇɽʈʉʇɽʂʊʀɺʓ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʆɿɪʈ ʊʋʈɸʅʆ-ʋʖʂʉʂʆʁ ʂʆʊʃʆɺʀʅʓ 

ɺ ɹɸʃʔʅɽʆʃʆɻʀʏɽʉʂʀʍ ʎɽʃʗʍ  

  

ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʫʯʨʝʞʜʝʥʠʡ ʜʣʷ ʦʟʜʦʨʦʚʣʝʥʠʷ ʥʘʩʝʣʝʥʠʷ 

ʚ ʧʨʝʜʝʣʘʭ ʈʝʩʧʫʙʣʠʢʠ ʊʳʚʘ ʥʘ ʙʘʟʝ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦ-

ʩʦʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘʤʠ ʨʘʩʩʤʦʪʨʝʥ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʟʸʨ ʊʫʨʘʥʦ-ʋʶʢʩʢʦʡ ʢʦʪʣʦ-

ʚʠʥʳ, ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʙʘʣʴʥʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʅʘʠʙʦʣʴʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʦʩʚʦʝʥʠʷ ʚ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʮʝʣʷʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʟʝʨʦ 

ɹʝʣʦʝ, ʚʦʜʳ ʢʦʪʦʨʦʛʦ ʧʦ çʂʣʘʩʩʠʬʠʢʘʮʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʠ ʣʝʯʝʙʥʳʭ ʛʨʷʟʝʡéè ʦʪʥʦʩʷʪʩʷ 

ʢ ʛʨʫʧʧʝ, ʣʝʯʝʙʥʦʝ ʜʝʡʩʪʚʠʝ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʣʠʯʠʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʠ ʠʦʥʥʦ-ʩʦʣʝ-

ʚʳʤ ʩʦʩʪʘʚʦʤ, ʘ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʠʝʤ ʧʦ ʙʝʨʝʛʘʤ ʠ ʥʘ ʜʥʝ ʚʦʜʦʸʤʘ ʤʠʥʝʨʘʣʴʥʳʭ ʛʨʷʟʝʡ.  
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O.I. Kalnaya 

 

PROSPECTS FOR USING THE LAKES OF THE TURAN-UYUK BASIN  

FOR BALNEOLOGICAL PURPOSES  

  

Abstract. Currently, the creation of new institutions for the health improvement of the popula-

tion within the Republic of Tyva on the basis of natural objects is a very urgent issue. In this regard, 

we have considered the hydrochemical composition of the lakes of the Turano-Uyuk depression, their 

ecological state and prospects for balneological use. The greatest prospects for development for health 

purposes are Lake Beloye, the waters of which, according to the "Classification of mineral waters 

and therapeutic muds ..." belong to the group, the therapeutic effect of which is determined by the 

amount of mineralization and ion-salt composition, as well as the presence of mineral muds along the 

banks and at the bottom of the reservoir. 

Keywords: Central Tuva, Turano-Uyuk basin, lakes, hydrochemical composition, prospects for 

balneological use. 

 

ɺʚʝʜʝʥʠʝ. ʉʦʣʝʥʳʝ ʠ ʩʦʣʦʥʦʚʘʪʳʝ ʦʟʸʨʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʫʚʳ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʧʨʝʜʝʣʘʭ 

ʊʫʨʘʥʦ-ʋʶʢʩʢʦʡ, ʋʣʫʛ-ʍʝʤʩʢʦʡ ʠ ʋʙʩʫʥʫʨʩʢʦʡ ʢʦʪʣʦʚʠʥ. ɺ ʋʣʫʛ-ʍʝʤʩʢʦʡ ʢʦʪʣʦʚʠʥʝ ʥʘ ʙʝ-

ʨʝʛʘʭ ʦʟʸʨ ʏʝʜʝʨ ʠ ɼʫʩ-ʍʦʣʴ (ʉʚʘʪʠʢʦʚʦ), ʥʘʯʠʥʘʷ ʩ 50-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʜʝʡʩʪʚʦ-

ʚʘʣʠ ʟʜʨʘʚʥʠʮʳ, ʥʘ ʢʦʪʦʨʳʭ ʣʝʯʠʣʠʩʴ ʥʝ ʪʦʣʴʢʦ ʞʠʪʝʣʠ ʨʝʩʧʫʙʣʠʢʠ, ʥʦ ʠ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʦʪʜʳʭʘʶʱʠʭ ʠʟ ʩʦʩʝʜʥʠʭ ʨʝʛʠʦʥʦʚ. ʅʦ ʣʝʯʝʙʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʧʝʨʩʧʝʢʪʠʚʦʡ ʠʭ ʙʘʣʴ-

ʥʝʦʣʦʛʠʯʝʩʢʦʛʦ ʦʩʚʦʝʥʠʷ ʦʙʣʘʜʘʶʪ ʥʝ ʪʦʣʴʢʦ ʦʟʸʨʘ ʋʣʫʛ-ʍʝʤʩʢʦʡ ʢʦʪʣʦʚʠʥʳ, ʥʦ ʠ ʚʦʜʳ ʦʟʸʨ 

ʊʫʨʘʥʦ-ʋʶʢʩʢʦʡ ʢʦʪʣʦʚʠʥʳ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʉʦʪʨʫʜʥʠʢʘʤʠ ʊʫʚʀʂʆʇʈ ʉʆ ʈɸʅ ʧʨʦʚʝʜʝʥʦ ʦʙʩʣʝʜʦʚʘʥʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʧʨʠʨʦʜʥʳʭ ʦʟʸʨ ʊʫʨʘʥʦ-ʋʶʢʩʢʦʡ ʢʦʪʣʦʚʠʥʳ ʠ 

ʠʭ ʦʧʨʦʙʦʚʘʥʠʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚʦʜ. ʍʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʠʨʦʜʥʳʭ 

ʚʦʜ ʧʨʦʚʦʜʠʣʩʷ ʚ ʇʨʦʙʣʝʤʥʦʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʊʦʤ-

ʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʃʘʙʦʨʘʪʦʨʠʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʠ-

ʩʪʝʤʝ ʘʢʢʨʝʜʠʪʘʮʠʠ ˉ ʈʆʉʉ RU. 0001.511901 ʦʪ 09.09.2013 ʛ.  

ɺ ʧʨʦʙʘʭ ʚʦʜʳ ʦʧʨʝʜʝʣʷʣʠʩʴ ʦʩʥʦʚʥʳʝ ʢʘʪʠʦʥʳ ʠ ʘʥʠʦʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʟʦʪʩʦʜʝʨʞʘʱʠʝ 

ʢʦʤʧʦʥʝʥʪʳ (ʘʤʤʦʥʠʡ-ʠʦʥ, ʥʠʪʨʘʪʳ, ʥʠʪʨʠʪʳ), ʨʘʩʪʚʦʨʝʥʥʳʡ ʢʠʩʣʦʨʦʜ, ʫʛʣʝʢʠʩʣʦʪʘ ʩʚʦʙʦʜ-

ʥʘʷ, ʞʸʩʪʢʦʩʪʴ ʦʙʱʘʷ, ʚʦʜʦʨʦʜʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʨʅ, ʤʠʥʝʨʘʣʠʟʘʮʠʷ, ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ (ʮʠʥʢ, 

ʤʝʜʴ, ʩʚʠʥʝʮ, ʢʘʜʤʠʡ, ʥʠʢʝʣʴ, ʤʘʨʛʘʥʝʮ, ʢʦʙʘʣʴʪ), ʤʳʰʴʷʢ, ʟʘʛʨʷʟʥʷʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ 

(ʥʝʬʪʝʧʨʦʜʫʢʪʳ, ʘʥʠʦʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ ï ɸʇɸɺ, ʬʝʥʦʣʳ), ʚʟʚʝʰʝʥʥʳʝ 
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ʚʝʱʝʩʪʚʘ. ʊʘʢ ʢʘʢ ʚʦʜʦʝʤʳ ʥʝ ʠʤʝʶʪ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʜʣʷ ʦʪʜʳʭʘ ʠ ʢʫʧʘʥʠʷ, ʩʦʜʝʨʞʘʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʚʦʜʝ ʩʨʘʚʥʠʚʘʣʦʩʴ ʩ 

ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ (ʇɼʂ) ʜʣʷ ʚʦʜʦʝʤʦʚ ʢʫʣʴʪʫʨʥʦ-ʙʳʪʦʚʦʛʦ ʚʦʜʦ-

ʧʦʣʴʟʦʚʘʥʠʷ [2].  

ʂʨʦʤʝ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ-ʣʠʪʝʨʘʪʫʨʥʳʡ ʤʝʪʦʜ. ɹʳʣʠ 

ʠʟʫʯʝʥʳ ʧʫʙʣʠʢʘʮʠʠ ʧʦ ʜʘʥʥʦʡ ʪʝʤʘʪʠʢʝ ʠ ʧʨʦʚʝʜʝʥ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʚʦʜ ʦʟʸʨ ʊʫʨʘʥʦ-ʋʶʢʩʢʦʡ ʢʦʪʣʦʚʠʥʳ ʠ ʢʘʯʝʩʪʚʘ ʤʠʥʝʨʘʣʴʥʳʭ ʛʨʷʟʝʡ.  

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʊʫʨʘʥʦ-ʋʶʢʩʢʘʷ ʢʦʪʣʦʚʠʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʮʝʥ-

ʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʊʫʚʳ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʞʛʦʨʥʫʶ ʚʧʘʜʠʥʫ, ʢʦʪʦʨʘʷ ʧʨʠʫʨʦʯʝʥʘ ʢ ʶʛʦ-

ʚʦʩʪʦʯʥʦʤʫ ʤʝʛʘʩʢʣʦʥʫ ɿʘʧʘʜʥʦʛʦ ʉʘʷʥʘ ʠ ʦʛʨʘʥʠʯʝʥʘ ʩ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʂʫʨʪʫʰʠʙʠʥʩʢʠʤ, ʩ 

ʶʛʘ ï ʋʶʢʩʢʠʤ ʭʨʝʙʪʘʤʠ, ʩ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ʢʦʪʣʦʚʠʥʫ ʟʘʤʳʢʘʝʪ ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʭʨʝʙʪʘ ɸʢʘʜʝ-

ʤʠʢʘ ʆʙʨʫʯʝʚʘ (ʈʠʩ. 1). ʆʥʘ ʷʚʣʷʝʪʩʷ ʦʙʦʩʦʙʣʝʥʥʳʤ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʨʘʡʦʥʦʤ. ɺʳʩʦʪʳ 

ʛʦʨʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʢʦʪʣʦʚʠʥʳ ʥʝ ʧʨʝʚʳʰʘʶʪ 1800-2000 ʤ. ɸʙʩʦʣʶʪʥʳʝ ʦʪʤʝʪʢʠ ʜʥʠʱʘ 

ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 700 ʜʦ 900 ʤ. ʆʙʱʠʡ ʫʢʣʦʥ ʧʦʚʝʨʭʥʦʩʪʠ ʚʧʘʜʠʥʳ ʦʪʤʝʯʘʝʪʩʷ ʢ ʜʦʣʠ-

ʥʘʤ ʨʝʢ ʋʶʢ ʠ ɹʠʡ-ʍʝʤ ï ʢ ʚʦʩʪʦʢʫ, ʶʛʦ-ʚʦʩʪʦʢʫ. ʂʦʪʣʦʚʠʥʘ ʠʤʝʝʪ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʚ ʩʨʝʜʥʝʤ 

ʦʢʦʣʦ 80 ʢʤ ʚ ʰʠʨʦʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʦʢʦʣʦ 35 ʢʤ (ʚ ʩʘʤʦʡ ʰʠʨʦʢʦʡ ʯʘʩʪʠ) ʚ ʤʝʨʠʜʠʦʥʘʣʴ-

ʥʦʤ [5].  

 

 
 

ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘʪʠʯʝʩʢʘʷ ʢʘʨʪʘ ʊʫʨʘʥʦ-ʋʶʢʩʢʦʡ ʢʦʪʣʦʚʠʥʳ 

 

ʆʟʸʨʥʳʝ ʚʧʘʜʠʥʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʳʨʦʚʥʝʥʥʳʝ ʫʯʘʩʪʢʠ ʨʝʣʴʝʬʘ, ʚʝʩʴʤʘ ʩʣʘʙʦʚʦʣ-

ʥʠʩʪʳʝ ʠ ʩʣʘʙʦ ʥʘʢʣʦʥʸʥʥʳʝ ʢ ʟʝʨʢʘʣʘʤ ʦʟʸʨ. ɹʝʨʝʛʘ ʦʟʸʨ ʟʘʙʦʣʦʯʝʥʳ, ʤʝʩʪʘʤʠ ʦʯʝʥʴ ʩʠʣʴʥʦ 

(ʈʠʩ. 2). 

ɸʨʠʜʥʳʡ ʢʣʠʤʘʪ, ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʢʦʪʣʦʚʠʥ ʊʫʚʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ɸʟʠʘʪʩʢʦʛʦ ʤʘʪʝʨʠʢʘ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʚʳʩʦʪʝ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʚʘʞʥʝʡʰʠʡ 

ʬʘʢʪʦʨ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʚʳʧʘʜʝʥʠʝ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʣʠʷʝʪ ʥʘ 

ʚʦʜʥʦʩʪʴ ʨʝʢ, ʨʫʯʴʝʚ, ʦʟʸʨ ʠ, ʚ ʪʦʤ ʯʠʩʣʝ, ʥʘ ʤʠʥʝʨʘʣʠʟʘʮʠʶ ʦʟʸʨʥʳʭ ʚʦʜ. ʇʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʅ.ɸ. ɽʬʠʤʮʝʚʘ [5]. ʊʫʨʘʥʦ-ʋʶʢʩʢʘʷ ʢʦʪʣʦʚʠʥʘ ʦʪʥʦʩʠʪʩʷ ʢ ʥʠʟʢʦʛʦʨʥʦʤʫ ʢʣʠʤʘʪʠʯʝʩʢʦʤʫ 

ʧʦʷʩʫ, ʛʜʝ ʩʫʤʤʘ ʛʦʜʦʚʳʭ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 300-400 ʤʤ ʚ ʛʦʜ [1].  

ɺ ʢʦʪʣʦʚʠʥʝ ʨʘʩʧʦʣʦʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʟʸʨʥʳʝ ʚʦʜʦʝʤʳ: ʂʠʩʣʳʝ ʦʟʸʨʘ, ʦʟʝʨʦ ɹʝʣʦʝ, 

ʦʟʝʨʦ ɸʨʞʘʘʥ ʠ ʮʝʣʳʡ ʨʷʜ ʙʦʣʝʝ ʤʝʣʢʠʭ ʦʟʸʨ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʟʘʙʦʣʦʯʝʥʥʳʭ ʧʦʡʤʘʭ ʨʝʢ 

ʋʶʢ ʠ ɸʨʟʘʢ (ʈʠʩ. 1).  
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ʈʠʩʫʥʦʢ 2. ɿʘʙʦʣʦʯʝʥʥʳʝ ʙʝʨʝʛʘ ʦʟʝʨʘ ɹʝʣʦʝ 

 

ɻʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʟʸʨ ʊʫʨʘʥʦ-ʋʶʢʩʢʦʡ ʢʦʪʣʦʚʠʥʳ ʠʟʫʯʘʣʩʷ ʩ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝ-

ʪʠʷ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ɺ 1949 ʛʦʜʫ ʦʟʝʨʦ ɹʝʣʦʝ ʠʟʫʯʘʣʦʩʴ ʂ.ʌ. ɹʦʛʦʨʦʜʠʮʢʠʤ ʠ ɺ.ʀ. ɺʘʣʝ-

ʜʠʥʩʢʠʤ ʚ ʨʘʤʢʘʭ ʨʘʙʦʪ ʊʫʚʠʥʩʢʦʡ ʢʦʤʧʣʝʢʩʥʦʡ ʵʢʩʧʝʜʠʮʠʠ, ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ɸʢʘʜʝʤʠʝʡ 

ʥʘʫʢ ʉʉʉʈ ʧʦ ʠʟʫʯʝʥʠʶ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʊʫʚʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʠʥʝʨʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ 

ʦʟʸʨ [5]. ɹʳʣʠ ʠʟʫʯʝʥʳ ʤʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʚʦʜʳ ʠ ʩʚʦʡʩʪʚʘ ʛʨʷʟʝʡ ʦʟʝʨʘ. ɺ 1957 ʛʦʜʫ ʚʦʜʳ 

ʦʟʝʨʘ ʠʟʫʯʘʣʠʩʴ ɸ.ɺ. ɿʫʝʚʳʤ (ɺʉɽɻɽʀ, ʛ. ʃʝʥʠʥʛʨʘʜ), ʘ ʚ 1965-1966 ʛʦʜʳ ï ʉʧʝʮʠʘʣʠʟʠʨʦ-

ʚʘʥʥʦʡ ʢʦʥʪʦʨʦʡ çɻʝʦʤʠʥʚʦʜè ʎʝʥʪʨʘʣʴʥʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʀʥʩʪʠʪʫʪʘ ʢʫʨʦʨʪʦ-

ʣʦʛʠʠ ʠ ʬʠʟʠʦʪʝʨʘʧʠʠ (ʛ. ʄʦʩʢʚʘ) ʩ ʮʝʣʴʶ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʛʠʜʨʦʤʠʥʝʨʘʣʴʥʳʭ ʠ 

ʛʨʷʟʝʚʳʭ ʨʝʩʫʨʩʦʚ ʊʫʚʠʥʩʢʦʡ ɸʉʉʈ [6]. ɹʳʣʠ ʠʟʫʯʝʥʳ ʤʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʚʦʜ ʠ, ʯʘʩʪʠʯʥʦ, 

ʩʚʦʡʩʪʚʘ ʛʨʷʟʝʡ ʦʟʝʨʘ. ɺ 1966 ʛʦʜʫ ʦʟʝʨʦ ʙʳʣʦ ʦʧʨʦʙʦʚʘʥʦ ɽ.ɺ. ʇʠʥʥʝʢʝʨʦʤ [4], ʙʳʣ ʠʟʫʯʝʥ 

ʩʦʩʪʘʚ ʚʦʜʳ, ʧʨʠʚʝʜʝʥʦ ʦʯʝʥʴ ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʩʚʦʡʩʪʚ ʛʨʷʟʝʡ.  

ʈʘʩʩʤʦʪʨʠʤ ʚʦʜʦʸʤʳ ʊʫʨʘʥʦ-ʋʶʢʩʢʦʡ ʢʦʪʣʦʚʠʥʳ ʢʘʢ ʦʙʲʝʢʪʳ, ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʜʣʷ ʠʭ 

ʙʘʣʴʥʝʦʣʦʛʠʯʝʩʢʦʛʦ ʦʩʚʦʝʥʠʷ.  

ʆʟʝʨʦ ɹʝʣʦʝ ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 12,0 ʢʤ ʢ ʶʛʦ-ʟʘʧʘʜʫ ʦʪ ʛ. ʊʫʨʘʥʘ ï ʮʝʥʪʨʘ ʇʠʡ-

ʍʝʤʩʢʦʛʦ ʨʘʡʦʥʘ. ɸʙʩʦʣʶʪʥʘʷ ʦʪʤʝʪʢʘ ʫʨʝʟʘ ʚʦʜʳ ʦʟʝʨʘ ï 821,4 ʤ, ʜʣʠʥʘ ʚʦʜʦʝʤʘ ï 2,4-2,5 ʢʤ, 

ʰʠʨʠʥʘ ï 1,5-2,0 ʢʤ. ʆʟʝʨʦ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʚʦʜʦʸʤʦʚ: ʩʝʚʝʨʥʦʛʦ ʧʣʦʱʘʜʴʶ 0,82 ʢʤ2 ʠ ʶʞʥʦʛʦ 

ʧʣʦʱʘʜʴʶ 0,76 ʢʤ2. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʟʘʙʦʣʦʯʝʥʥʳʭ ʟʝʤʝʣʴ ʠ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʵʪʠʭ ʜʚʫʭ 

ʦʟʸʨ, ʩʦʝʜʠʥʝʥʥʳʭ ʧʨʦʪʦʢʦʡ, ʠ ʥʝʙʦʣʴʰʠʭ ʦʪʧʦʯʢʦʚʘʥʥʳʭ ʦʟʸʨ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 4,5 ʢʤ2 [4].  

ɺʦʜʦʝʤ ʟʘʧʦʣʥʷʝʪ ʧʦʥʠʞʝʥʥʫʶ ʯʘʩʪʴ ʊʫʨʘʥʦ-ʋʶʢʩʢʦʡ ʢʦʪʣʦʚʠʥʳ, ʧʨʠʫʨʦʯʝʥ ʢ ʣʝʚʦʙʝ-

ʨʝʞʴʶ ʨʝʢʠ ʋʶʢ ʠ ʧʦ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʤ ʦʪʤʝʪʢʘʤ ʚʭʦʜʠʪ ʚ ʚʦʜʦʩʙʦʨʥʫʶ ʧʣʦʱʘʜʴ ʜʘʥʥʦʛʦ 

ʚʦʜʦʪʦʢʘ. ɹʝʨʝʛʘ ʦʟʝʨʘ ʪʦʧʢʠʝ, ʩʠʣʴʥʦ ʟʘʙʦʣʦʯʝʥʳ, ʤʝʩʪʘʤʠ ʩ ʛʫʩʪʳʤʠ ʟʘʨʦʩʣʷʤʠ ʢʘʤʳʰʘ 

(ʈʠʩ. 2). ɺ ʧʠʪʘʥʠʠ ʦʟʝʨʘ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʠ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʊʫʚʀʂʆʇʈ ʉʆ ʈɸʅ (2017 ʛ.), ʧʦʢʘʟʘʣʠ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴ-

ʪʘʪʳ: ʧʦ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ ʩʦʣʦʥʦʚʘʪʳʝ ï 2,54 ʛ/ʣ, ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ï ʭʣʦʨʠʜʥʦ-

ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʳʝ ʤʘʛʥʠʝʚʦ-ʥʘʪʨʠʝʚʳʝ, ʚʦʜʥʘʷ ʩʨʝʜʘ ï ʩʣʘʙʦʱʝʣʦʯʥʘʷ, ʨʅ = 7,98 

(ʊʘʙʣ. 1). ʆʢʠʩʣʷʝʤʦʩʪʴ ʧʝʨʤʘʥʛʘʥʘʪʥʘʷ ʧʦʚʳʰʝʥʥʘʷ ʠ ʨʘʚʥʘ 35,2 ʤʛʆ2/ʣ. ɺʦʜʳ ʦʯʝʥʴ ʞʝʩʪʢʠʝ 

ï ʦʙʱʘʷ ʞʝʩʪʢʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 11,05 ʤʛ-ʵʢʚ/ʣ. ʌʦʨʤʫʣʘ ʩʦʣʝʚʦʛʦ ʩʦʩʪʘʚʘ ʠʤʝʝʪ ʚʠʜ:  

ʄ2,54 
62272)(
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ʀʟ ʟʘʛʨʷʟʥʷʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʪʤʝʯʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʨʘʟʤʝʨʝ 0,023 

ʤʛ/ʣ, ʯʪʦ ʥʝ ʧʨʝʚʳʰʘʝʪ ʇɼʂ (0,1 ʤʛ/ʣ), ʬʝʥʦʣʦʚ ï 0,0014 ʤʛ/ʣ (ʥʝ ʧʨʝʚʳʰʘʝʪ ʇɼʂ ï 0,25 ʤʛ/ʣ). 

ɸʥʠʦʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ (ɸʇɸɺ) ʩʦʜʝʨʞʘʪʩʷ ʚ ʢʦʣʠʯʝʩʪʚʝ 0,102 ʤʛ/ʣ ʧʨʠ 



45 

ʇɼʂ, ʨʘʚʥʦʤ 0,5 ʤʛ/ʣ. ʀʟ ʦʧʨʝʜʝʣʷʚʰʠʭʩʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ (ʭʨʦʤ, ʤʘʨʛʘʥʝʮ, ʢʦʙʘʣʴʪ, ʥʠ-

ʢʝʣʴ, ʤʝʜʴ, ʮʠʥʢ, ʢʘʜʤʠʡ, ʩʚʠʥʝʮ) ʦʙʥʘʨʫʞʝʥʳ ʪʦʣʴʢʦ ʤʘʨʛʘʥʝʮ (0,016 ʤʛ/ʣ ʧʨʠ ʇɼʂ 0,1 ʤʛ/ʣ) 

ʠ ʤʝʜʴ (0,015 ʤʛ/ʣ ʧʨʠ ʇɼʂ 1,0 ʤʛ/ʣ). ʉʦʜʝʨʞʘʥʠʝ ʤʳʰʴʷʢʘ ʪʘʢʞʝ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ʈʝʪʨʦʩʧʝʢ-

ʪʠʚʥʳʡ ʘʥʘʣʠʟ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦʜ ʦʟʝʨʘ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 1. 

 
ʊʘʙʣʠʮʘ 1. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʜ ʦʟ. ɹʝʣʦʝ 

 

ʂʘʢ ʚʠʜʠʤ ʠʟ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ, ʟʘ ʧʝʨʠʦʜ ʩ 40-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʜʦ 

ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ, ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʦʜʳ ʦʩʪʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʩʪʦʷʥʥʳʤ ï ʠʟ ʘʥʠʦʥʦʚ 

ʚ ʚʦʜʝ ʧʨʝʦʙʣʘʜʘʝʪ ʩʫʣʴʬʘʪ-ʠʦʥ, ʠʟ ʢʘʪʠʦʥʦʚ ï ʤʘʛʥʠʡ ʠ ʥʘʪʨʠʡ. ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʚ ʦʟʝʨʝ ʢʦ-

ʣʝʙʣʝʪʩʷ ʦʪ 2,1 ʜʦ 5,9 ʛ/ʣ ï ʚʦʜʳ ʩʦʣʦʥʦʚʘʪʳʝ ʠ ʩʦʣʝʥʳʝ. 

ʇʦ çʂʣʘʩʩʠʬʠʢʘʮʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʠ ʣʝʯʝʙʥʳʭ ʛʨʷʟʝʡéè [3] ʚʦʜʳ ʦʟʝʨʘ ɹʝʣʦʝ ʦʪʥʦ-

ʩʷʪʩʷ ʢ 7 ʛʨʫʧʧʝ: ʣʝʯʝʙʥʦʝ ʜʝʡʩʪʚʠʝ ʚʦʜ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʣʠʯʠʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʠ ʠʦʥʥʦ-ʩʦ-

ʣʝʚʳʤ ʩʦʩʪʘʚʦʤ. ɺ ʈʦʩʩʠʠ ʠʟʚʝʩʪʥʦ ʜʚʝ ʧʦʜʛʨʫʧʧʳ:  

7.1. ʩʫʣʴʬʘʪʥʦ-ʭʣʦʨʠʜʥʳʝ ʥʘʪʨʠʝʚʳʝ ʠ ʩʣʦʞʥʦʛʦ ʢʘʪʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ, ʚʳʩʦʢʦʤʠʥʝʨʘʣʠ-

ʟʦʚʘʥʥʳʝ ï 10-20 ʛ/ʣ (ʪʠʧ ʉʦʣʴʚʳʯʝʛʦʜʩʢʠʡ); 

7.2. ʭʣʦʨʠʜʥʳʝ ʥʘʪʨʠʝʚʳʝ, ʚʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ï 20-40 ʛ/ʣ (ʪʠʧ ʂʨʘʩʥʦʫʩʦʣʴʩʢʠʡ), 

ʠ ʨʘʩʩʦʣʴʥʳʝ 40-120 ʛ/ʣ (ʪʠʧ ʋʩʦʣʴʩʢʠʡ). 

ɺʦʜʳ ʦʟʝʨʘ ɹʝʣʦʝ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʦʪʥʦʩʷʪʩʷ ʢ ʧʝʨʚʦʡ ʧʦʜʛʨʫʧʧʝ, ʘ ʧʦ ʚʝʣʠʯʠʥʝ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʥʠ ʧʝʨʚʦʡ, ʥʠ ʪʝʤ ʙʦʣʝʝ ʚʪʦʨʦʡ ʛʨʫʧʧʘʤ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʤʠ-

ʥʝʨʘʣʴʥʳʝ ʚʦʜʳ, ʧʨʠʤʝʥʷʶʱʠʝʩʷ ʜʣʷ ʥʘʨʫʞʥʳʭ ʧʨʦʮʝʜʫʨ, ʜʦʣʞʥʳ ʠʤʝʪʴ ʤʠʥʝʨʘʣʠʟʘʮʠʶ 

ʚʳʰʝ 15 ʛ/ʣ, ʥʦ ʤʦʛʫʪ ʠʤʝʪʴ ʙʦʣʝʝ ʥʠʟʢʫʶ ʤʠʥʝʨʘʣʠʟʘʮʠʶ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢ-

ʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ï ʙʨʦʤʘ, ʡʦʜʘ, ʩʝʨʦʚʦʜʦʨʦʜʘ. ɺ ʦʟʝʨʝ ɹʝʣʦʝ ʠʤʝʶʪʩʷ ʙʨʦʤ ʚ ʢʦʣʠʯʝʩʪʚʝ 

ɸʚʪʦʨ  

ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ 

ɼʘʪʘ 

ʠʩʩʣ. 

ʨʅ ʄ, 

ʛ/ʣ 

ʌʦʨʤʫʣʘ ʩʦʣʝʚʦʛʦ ʩʦʩʪʘʚʘ  

(ʬʦʨʤʫʣʘ ʂʫʨʣʦʚʘ) 

ʍʠʤʠʯʝʩʢʠʡ  

ʩʦʩʪʘʚ ʚʦʜʳ 

ʂ.ʌ. ɹʦʛʦʨʦ-

ʜʠʮʢʠʡ 

ɺ.ʀ. ʂʘʣʝ-

ʜʠʥʩʢʠʡ 

05.08. 

1949 ʛ. 

ï 2,0-

2,2  
ʄ2,1

4253)(

43513

MgKNa

ClHCO

+  

 

ʍʣʦʨʠʜʥʦ-ʛʠʜʨʦʢʘʨ-

ʙʦʥʘʪʥʳʡ 

ʤʘʛʥʠʝʚʦ-ʥʘʪʨʠʝʚʳʡ 

ɸ.ɺ. ɿʫʝʚ 1957 ʛ.  8,4 2,9 

ʄ2,9
62766

2832)(39 334

CaMgNa

ClCOHCOSO +

Br0,0025 

J0,0004HBO20,002 pH8,4 

 

ʍʣʦʨʠʜʥʦ-ʛʠʜʨʦʢʘʨ-

ʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʳʡ 

ʤʘʛʥʠʝʚʦ-ʥʘʪʨʠʝʚʳʡ 

ʅ.ɺ. ʌʦʤʠ-

ʯʝʚʘ 

1965 ʛ. 7,5 5,5-

5,9 

ʄ5,5-5,9

)2524()7571(

)2220()3229()5146( 34

--

---

MgNa

HCOClSO

 
ɺʛ 0,005-0,008ʊ14,5Áʨʅ7,5 

 

ɻʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-

ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪ-

ʥʳʡ 

ʤʘʛʥʠʝʚʦ-ʥʘʪʨʠʝʚʳʡ 

ɽ.ɺ. ʇʠʥʥʝ-

ʢʝʨ 

06.09. 

1966 ʛ. 

7,5 5,9 

ʄ5,9 
42571

223246 34

CaMgNa

HCOClSO

Br0,008T14,5pH7,5 

 

ɻʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-

ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪ-

ʥʳʡ ʤʘʛʥʠʝʚʦ-ʥʘʪʨʠ-

ʝʚʳʡ 

ʆ.ʀ. ʂʘʣʴ-

ʥʘʷ, 

ʊʫʚʀʂʆʇʈ 

ʉʆ ʈɸʅ 

11.08. 

2017 ʛ. 

7,98 2,54 

ʄ2,54 
62272)(

303337 34

CaMgKNa

ClHCOSO

+
 

ʍʣʦʨʠʜʥʦ-ʛʠʜʨʦʢʘʨ-

ʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʳʡ  

ʤʘʛʥʠʝʚʦ-ʥʘʪʨʠʝʚʳʡ 
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5,1-8,0 ʤʛ/ʣ, ʙʦʨ ï 3,6 ʤʛ/ʣ, ʡʦʜ ï1,3 ʤʛ/ʣ (ʩʤ. ʪʘʙʣ. 1). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʜʳ ʦʟʝʨʘ ɹʝʣʦʝ ʦʙʣʘ-

ʜʘʶʪ ʙʘʣʴʥʝʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʢʘʢ ʣʝʯʝʙʥʳʡ ʬʘʢʪʦʨ ʜʣʷ ʥʘʨʫʞ-

ʥʳʭ ʧʨʦʮʝʜʫʨ.  

ʇʦ ʜʘʥʥʳʤ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [4; 5; 6] ʠ ʧʦ ʩʦʚʨʝʤʝʥʥʳʤ ʥʘʙʣʶʜʝʥʠʷʤ, ʥʘ ʜʥʝ 

ʦʟʝʨʘ ʧʦʚʩʝʤʝʩʪʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʛʨʷʟʝʚʳʝ ʦʪʣʦʞʝʥʠʷ. ʄʦʱʥʦʩʪʴ ʠʭ ʚ ʧʨʠʙʨʝʞʥʦʡ ʯʘʩʪʠ 

ʨʘʚʥʘ 0,3-0,4 ʤ, ʥʘ ʩʝʨʝʜʠʥʝ ʚʦʜʦʝʤʘ ï 0,8-1,0 ʤ. ɻʨʷʟʴ ʠʣʦʚʘʷ, ʤʠʥʝʨʘʣʴʥʘʷ, ʪʝʤʥʦ-ʩʝʨʦʛʦ 

ʮʚʝʪʘ, ʩ ʟʘʧʘʭʦʤ ʩʝʨʦʚʦʜʦʨʦʜʘ, ʟʘʩʦʨʝʥʘ ʧʝʩʯʘʥʳʤʠ ʯʘʩʪʠʮʘʤʠ.  

ʉʚʦʡʩʪʚʘ ʛʨʷʟʝʡ ʦʟʝʨʘ ɹʝʣʦʝ ʧʦ ʜʘʥʥʳʤ ʂ.ʌ. ɹʦʛʦʨʦʜʠʮʢʦʛʦ ʠ ɺ.ʀ. ʂʘʣʝʜʠʥʩʢʦʛʦ [5] 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.  

ʊʘʙʣʠʮʘ 2. ʉʚʦʡʩʪʚʘ ʛʨʷʟʝʡ ʦʟʝʨʘ ɹʝʣʦʝ 

 

ʆʟʝʨʦ ɹʝʣʦʝ 

ʄʝʩʪʦ ʚʟʷʪʠʷ ʧʨʦʙʳ ɺ 50 ʤ ʦʪ ʙʝʨʝʛʘ 

ʆʧʠʩʘʥʠʝ ʚʥʝʰʥʠʭ ʩʚʦʡʩʪʚ ʛʨʷʟʠ 

ʎʚʝʪ ʪʝʤʥʦ-ʩʝʨʳʡ, ʧʨʠ ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʭʨʫ-

ʩʪʠʪ, 

ɿʘʧʘʭ ʩʝʨʦʚʦʜʦʨʦʜʘ, ʧʦʧʘʜʘʶʪʩʷ ʨʘʩʪʠʪʝʣʴ-

ʥʳʝ ʚʦʣʦʢʦʥʮʘ. 

ʆʪ ʜʝʡʩʪʚʠʷ HCl ʚʩʢʠʧʘʝʪ 

ɺʣʘʞʥʦʩʪʴ (ʩʫʰʢʦʡ ʧʨʠ 1050ʉ) 37,69 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʩʜʚʠʛʫ, ʚ ʜʠʥ/ʩʤ2 1267 

ɿʦʣʴʥʦʩʪʴ, % 53,66 

ʊʝʧʣʦʝʤʢʦʩʪʴ 0,503 

ʇʦʪʝʨʷ ʧʨʠ ʧʨʦʢʘʣʠʚʘʥʠʠ, % 8,65 

ɿʘʩʦʨʝʥʥʦʩʪʴ ʯʘʩʪʠʮʘʤʠ ʙʦʣʝʝ 0,25 ʤʤ, % 8,769 

ɿʘʩʦʨʝʥʥʦʩʪʴ ʯʘʩʪʠʮʘʤʠ ʦʪ 0,25 ʜʦ 0,1 ʤʤ, % 28,50 

ʆʙʱʠʡ ʩʝʨʦʚʦʜʦʨʦʜ ʚ ʤʛ ʥʘ 100 ʛ ʛʨʷʟʠ  40,7 

 

ʇʦ ʜʘʥʥʳʤ ɺ.ʅ. ʌʦʤʠʯʝʚʦʡ [6] ʟʦʥʜʠʨʦʚʦʯʥʦʝ ʙʫʨʝʥʠʝ ʥʘ ʦʟʝʨʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʦʜ ʚʦʜʦʡ 

ʩʣʦʝʤ 10 ʩʤ ʟʘʣʝʛʘʝʪ ʨʘʟʞʠʞʝʥʥʳʡ ʠʣ ʩʝʨʦʛʦ ʮʚʝʪʘ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʦʩʪʘʪʢʘʤʠ. ʅʠʞʝ ʦʙʥʘ-

ʨʫʞʝʥ ʧʣʘʩʪ ʧʝʩʯʘʥʠʩʪʦʛʦ ʠʣʘ ʩʚʝʪʣʦ ʩʝʨʦʛʦ ʠ ʩʝʨʦʛʦ ʮʚʝʪʘ ʤʦʱʥʦʩʪʴʶ 0,4-0,9 ʤ, ʚʩʢʠʧʘʶ-

ʱʝʛʦ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ. ʋʜʝʣʴʥʳʡ ʚʝʩ ʠʣʘ 1,7-1,8 ʛ/ʩʤ3, ʟʘʩʦʨʝʥʥʦʩʪʴ ʧʝʩʯʘʥʳʤʠ 

ʯʘʩʪʠʮʘʤʠ ï 6-8%, ʨʅ 7,5-8,0, ʚʣʘʞʥʦʩʪʴ ï 33-38%, ʩʦʜʝʨʞʘʥʠʝ ʩʝʨʦʚʦʜʦʨʦʜʘ ï 0,02% ʥʘ ʩʳ-

ʨʫʶ ʛʨʷʟʴ, ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ï 1,2-1,5% ʥʘ ʩʳʨʫʶ ʛʨʷʟʴ. 

ʌʦʨʤʫʣʘ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠʣʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʠʤʝʝʪ ʚʠʜ:  

ʄ13,6
3257

26644

MgNa

ClSO

 ʨʅ 8,0 

ʇʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʛʨʷʟʠ ʦʟʝʨʘ ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʫʧʧʝ ʩʫʣʴʬʘʪʥʦ-ʠʣʦʚʳʭ, ʢ ʢʣʘʩʩʫ ʩʣʘʙʦ-

ʩʫʣʴʬʠʜʥʳʭ, ʢ ʧʦʜʢʣʘʩʩʫ ï ʥʠʟʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ. ʃʝʯʝʙʥʳʝ ʛʨʷʟʠ ʦʟʝʨʘ ɹʝʣʦʝ ʠʤʝʶʪ ʟʘʩʦ-

ʨʝʥʥʦʩʪʴ ʤʠʥʝʨʘʣʴʥʳʤʠ ʯʘʩʪʠʮʘʤʠ ʚʳʰʝ ʥʦʨʤʳ (6-8%), ʢʦʪʦʨʘʷ ʧʦ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʙʦʣʝʝ 3%. 

ʇʨʦʚʝʜʝʥʥʳʝ ʧʦʠʩʢʦʚʳʝ ʨʘʙʦʪʳ ʧʨʝʜʳʜʫʱʠʭ ʣʝʪ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʫʩʪʘʨʝʣʠ. ɼʘʥ-

ʥʳʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. ɼʣʷ ʧʦʣʫʯʝ-

ʥʠʷ ʙʘʣʴʥʝʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʢʣʶʯʝʥʠʷ ʧʦ ʚʦʜʝ ʦʟʝʨʘ ɹʝʣʦʝ ʠ ʛʨʷʟʷʤ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴʩʷ ʚ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʫʶ ʘʢʢʨʝʜʠʪʦʚʘʥʥʫʶ ʣʘʙʦʨʘʪʦʨʠʶ ʊʦʤʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʢʫʨʦʨʪʦʣʦʛʠʠ ʠ ʬʠʟʠʦʪʝʨʘʧʠʠ. 

ʂʠʩʣʳʝ ʦʟʝʨʘ ʨʘʩʧʦʣʦʞʝʥʳ ʚ 9,0-10,0 ʢʤ ʩʝʚʝʨʥʝʝ ʦʟʝʨʘ ɹʝʣʦʝ, ʚ 13,0 ʢʤ ʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʫ 

ʦʪ ʛ. ʊʫʨʘʥʘ (ʈʠʩ. 1). ʇʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʨʠ ʥʝʙʦʣʴʰʠʭ ʚʦʜʦʝʤʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʚʠʜʝ ʪʨʝ-

ʫʛʦʣʴʥʠʢʘ, ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1,5 ï 2,0 ʢʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 
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ʆʧʨʦʙʦʚʘʥ ʥʘʠʙʦʣʴʰʠʡ ʚʦʜʦʝʤ. ɼʣʠʥʘ ʦʟʝʨʘ ï 800 ʤ (0,8 ʢʤ), ʰʠʨʠʥʘ ï 400 ʤ (0,4 ʢʤ), 

ʧʣʦʱʘʜʴ ʘʢʚʘʪʦʨʠʠ ï 0,32 ʢʤ2. ɹʝʨʝʛʘ ʧʦʣʦʛʠʝ, ʤʝʩʪʘʤʠ ʧʦʨʦʩʣʠ ʪʨʦʩʪʥʠʢʦʤ, ʢʘʤʳʰʦʤ. ɺʦʜʘ 

ʤʫʪʥʘʷ, ʩ ʧʦʚʝʨʭʥʦʩʪʠ çʮʚʝʪʝʪè ï ʧʦʢʨʳʪʘ ʦʪʜʝʣʴʥʳʤʠ ʧʷʪʥʘʤʠ ʦʨʘʥʞʝʚʦ-ʞʝʣʪʦʡ ʧʣʝʥʢʠ. ɺ 

ʦʟʝʨʝ ʤʥʦʛʦ ʚʦʜʦʨʦʩʣʝʡ. ʋʨʝʟ ʚʦʜʳ ʠʣʠʩʪʳʡ, ʪʦʧʢʠʡ. ɹʝʨʝʛʘ ʩʣʦʞʝʥʳ ʠʣʠʩʪʦ-ʧʝʩʯʘʥʳʤ ʤʘʪʝ-

ʨʠʘʣʦʤ ʯʝʨʥʦʛʦ ʮʚʝʪʘ ʩ ʷʚʥʦ ʚʳʨʘʞʝʥʥʳʤ ʟʘʧʘʭʦʤ ʩʝʨʦʚʦʜʦʨʦʜʘ.  

ʇʦ ʜʘʥʥʳʤ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 2017 ʛ. ʚʦʜʥʘʷ ʩʨʝʜʘ ʱʝʣʦʯʥʘʷ, ʨʅ = 8,91, ʚʦʜʘ 

ʦʯʝʥʴ ʞʝʩʪʢʘʷ (ʦʙʱʘʷ ʞʝʩʪʢʦʩʪʴ ï 55,0 ʤʛ-ʵʢʚ/ʣ), ʦʢʠʩʣʷʝʤʦʩʪʴ ʧʝʨʤʘʥʛʘʥʘʪʥʘʷ ʧʦʚʳʰʝʥʥʘʷ 

ʠ ʩʦʩʪʘʚʣʷʝʪ 36,52 ʤʛʆ2/ʣ. ɺʦʜʘ ʩʦʣʝʥʘʷ ʩ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ 7,5 ʛ/ʣ, ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ï 

ʭʣʦʨʠʜʥʘʷ ʤʘʛʥʠʝʚʦ-ʥʘʪʨʠʝʚʘʷ. ʌʦʨʤʫʣʘ ʩʦʣʝʚʦʛʦ ʩʦʩʪʘʚʘ ʠʤʝʝʪ ʚʠʜ:  
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ʀʟ ʟʘʛʨʷʟʥʷʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʪʤʝʯʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ï 0,11 ʤʛ/ʣ (1,1 ʇɼʂ), ʬʝʥʦʣʳ ʩʦʜʝʨʞʘʪʩʷ ʚ ʢʦʣʠʯʝʩʪʚʝ 0,0038 ʤʛ/ʣ (ʇɼʂ ï 

0,25 ʤʛ/ʣ), ɸʇɸɺ ï 0,252 ʤʛ/ʣ (ʇɼʂ ï 0,5 ʤʛ/ʣ). ʀʟ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʦʧʨʝʜʝʣʝʥʦ ʩʦʜʝʨʞʘʥʠʝ 

ʤʘʨʛʘʥʮʘ (0,067 ʤʛ/ʣ) ʠ ʤʝʜʠ (0,024 ʤʛ/ʣ), ʯʪʦ ʥʝ ʧʨʝʚʳʰʘʝʪ ʥʦʨʤʳ ʜʣʷ ʚʦʜʦʝʤʦʚ ʢʫʣʴʪʫʨʥʦ-

ʙʳʪʦʚʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ʆʩʪʘʣʴʥʳʝ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʥʝ ʦʙʥʘʨʫʞʝʥʳ.  

ʇʠʪʘʥʠʝ ʂʠʩʣʳʭ ʦʟʝʨ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʘʪʤʦʩʬʝʨʥʦʝ, ʠ ʫʨʦʚʝʥʴ ʚʦʜʳ ʚ ʚʦʜʦʝʤʘʭ ʩʫ-

ʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʩʫʜʷ ʧʦ ʦʪʩʪʫʧʘ-

ʥʠʶ ʫʨʝʟʘ ʚʦʜʳ ʠ ʧʦʣʦʩʝ ʦʩʫʰʢʠ, ʦʟʝʨʦ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʪʘʜʠʠ ʫʩʳʭʘʥʠʷ. ɹʦʣʝʝ ʤʝʣʢʠʝ ʦʟʝʨʢʠ 

ʩʠʣʴʥʦ ʟʘʙʦʣʦʯʝʥʳ, ʟʘʨʘʩʪʘʶʪ ʚʣʘʛʦʣʶʙʠʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʠ ʪʘʢʞʝ ʥʘʭʦʜʷʪʩʷ ʥʘ ʩʪʘʜʠʠ 

ʫʩʳʭʘʥʠʷ.  

ʆʟʝʨʦ ɸʨʞʘʘʥ ʨʘʩʧʦʣʦʞʝʥʦ ʚ 1,0 ʢʤ ʥʘ ʶʛʦ-ʚʦʩʪʦʢ ʦʪ ʧʦʩʝʣʢʘ ɸʨʞʘʘʥ. ʅʝʙʦʣʴʰʦʝ, ʧʣʦ-

ʱʘʜʴ ʘʢʚʘʪʦʨʠʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 0,4 ʢʤ2. ʉʝʚʝʨʥʳʡ ʠ ʚʦʩʪʦʯʥʳʡ ʙʝʨʝʛʘ ʩʠʣʴʥʦ ʟʘʨʦʩʣʠ ʪʨʦʩʪ-

ʥʠʢʦʤ, ʧʦ ʮʝʥʪʨʫ ʚʦʜʦʝʤʘ ʪʘʢʞʝ ʦʪʤʝʯʘʶʪʩʷ ʦʩʪʨʦʚʢʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɹʝʨʝʛʘ ʠ ʜʥʦ ʦʟʝʨʘ ʪʦʧ-

ʢʠʝ, ʩʣʦʞʝʥʳ ʠʣʠʩʪʳʤ ʤʘʪʝʨʠʘʣʦʤ ʩ ʟʘʧʘʭʦʤ ʩʝʨʦʚʦʜʦʨʦʜʘ. 

ɺʦʜʘ ʚ ʦʟʝʨʝ ʦʧʘʣʝʩʮʠʨʫʶʱʘʷ, ʞʝʣʪʦʛʦ ʮʚʝʪʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʦ-

ʣʦʥʦʚʘʪʘʷ ʩ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ 1,33 ʛ/ʣ, ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ï ʩʫʣʴʬʘʪʥʦ-ʢʘʨʙʦʥʘʪ-ʛʠʜʨʦ-

ʢʘʨʙʦʥʘʪʥʘʷ ʤʘʛʥʠʝʚʦ-ʥʘʪʨʠʝʚʘʷ. ɺʦʜʥʘʷ ʩʨʝʜʘ ï ʱʝʣʦʯʥʘʷ, ʨʅ = 9,19. ʆʙʱʘʷ ʞʝʩʪʢʦʩʪʴ ʩʦ-

ʩʪʘʚʣʷʝʪ 8,37 ʤʛ-ʵʢʚ/ʣ (ʚʦʜʳ ʦʯʝʥʴ ʞʝʩʪʢʠʝ). ʌʦʨʤʫʣʘ ʩʦʣʝʚʦʛʦ ʩʦʩʪʘʚʘ ʠʤʝʝʪ ʚʠʜ: 
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ʅʝʬʪʝʧʨʦʜʫʢʪʳ ʩʦʜʝʨʞʘʪʩʷ ʚ ʢʦʣʠʯʝʩʪʚʝ 0,032 ʤʛ/ʣ, ʬʝʥʦʣʳ ï 0,0041 ʤʛ/ʣ, ɸʇɸɺ ï 0,159 

ʤʛ/ʣ, ʯʪʦ ʥʝ ʧʨʝʚʳʰʘʝʪ ʇɼʂ ʜʣʷ ʚʦʜ ʚʦʜʦʝʤʦʚ ʢʫʣʴʪʫʨʥʦ-ʙʳʪʦʚʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ʀʟ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ ʦʧʨʝʜʝʣʝʥʳ ʤʘʨʛʘʥʝʮ (0,035 ʤʛ/ʣ) ʠ ʮʠʥʢ (0,115 ʤʛ/ʣ). ʆʩʪʘʣʴʥʳʝ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ 

ʥʝ ʦʙʥʘʨʫʞʝʥʳ.  

ɺʳʚʦʜʳ. ʉʦʣʦʥʦʚʘʪʳʝ ʠ ʩʦʣʝʥʳʝ ʦʟʸʨʘ ʊʫʨʘʥʦ-ʋʶʢʩʢʦʡ ʢʦʪʣʦʚʠʥʳ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ 

ʷʚʣʷʶʪʩʷ ʨʝʣʠʢʪʦʚʳʤʠ. ʉʦʜʝʨʞʘʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʦʟʝʨʘʭ ʦʙ-

ʥʘʨʫʞʠʚʘʝʪʩʷ, ʥʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʝ ʧʨʝʚʳʰʘʝʪ ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʜʣʷ 

ʚʦʜʦʝʤʦʚ ʢʫʣʴʪʫʨʥʦ-ʙʳʪʦʚʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ.  

ʅʘʠʙʦʣʴʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʙʘʣʴʥʝʦʣʦʛʠʯʝʩʢʦʛʦ ʦʩʚʦʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʟʝʨʦ 

ɹʝʣʦʝ. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʊʫʨʘʥʦ-ʋʶʢʩʢʦʡ ʢʦʪʣʦʚʠʥʳ, ʥʘʣʠʯʠʝ ʩʦʣʦʥʦʚʘʪʦʡ (ʤʠʥʝʨʘʣʴ-

ʥʦʡ) ʚʦʜʳ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʛʨʷʟʝʡ (ʧʨʠ ʫʩʣʦʚʠʠ ʠʟʫʯʝʥʠʷ ʠʭ ʙʘʣʴʥʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ) ʦʪ-

ʢʨʳʚʘʶʪ ʧʝʨʩʧʝʢʪʠʚʳ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʙʝʨʝʛʘʭ ʦʟʝʨʘ ʢʫʨʦʨʪʘ, ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ ʧʘʥʩʠʦʥʘʪʘ, 

ʟʜʨʘʚʥʠʮʳ ʧʨʠ ʩʦʛʣʘʩʦʚʘʥʠʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ (ʙʘʣʴʥʝʦʣʦʛʠʯʝʩʢʦʡ) ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʄʠʥʠʩʪʝʨ-

ʩʪʚʦʤ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʊʳʚʘ. ʃʝʯʝʙʥʳʤʠ ʬʘʢʪʦʨʘʤʠ 
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ʦʟʝʨʘ ʷʚʣʷʶʪʩʷ ʩʦʣʦʥʦʚʘʪʘʷ ʚʦʜʘ ʠ ʣʝʯʝʙʥʘʷ ʛʨʷʟʴ. ʇʨʠʝʤ ʛʨʷʟʝʚʳʭ ʘʧʧʣʠʢʘʮʠʡ ʠ ʨʘʧʥʳʭ 

ʚʘʥʥ, ʘ ʪʘʢ ʞʝ ʢʫʧʘʥʠʝ ʜʘʜʫʪ ʵʬʬʝʢʪʠʚʥʦʝ ʣʝʯʝʥʠʝ.  

ʀʟʫʯʝʥʠʶ ʙʘʣʴʥʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʜʣʝʞʘʪ ʛʨʷʟʝʚʳʝ ʦʪʣʦʞʝʥʠʷ ʚʩʝʭ ʦʟʸʨ ʊʫʨʘʥʦ-

ʋʶʢʩʢʦʡ ʢʦʪʣʦʚʠʥʳ. ʇʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʣʝʯʝʙʥʳʭ ʢʘʯʝʩʪʚ, ʛʨʷʟʝʚʳʝ ʦʪʣʦʞʝʥʠʷ ʩʦʩʝʜʥʠʭ ʦʟʸʨ 

(ʂʠʩʣʳʝ ʦʟʝʨʘ, ɸʨʞʘʘʥ) ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʘ ʧʨʝʜʧʦʣʘʛʘʝʤʦʤ ʢʫʨʦʨʪʝ ʚ ʨʘʡʦʥʝ ʦʟʝʨʘ 

ɹʝʣʦʝ.  

ʂʨʦʤʝ ʵʪʦʛʦ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʚʙʣʠʟʠ ʦʟʝʨʘ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦʜ ʦʪʢʨʳʪʳʤ ʥʝ-

ʙʦʤ çɸʨʞʘʘʥ-2è, ʧʨʝʢʨʘʩʥʳʝ ʚʠʜʳ ʧʨʠʨʦʜʳ ʊʫʨʘʥʦ-ʋʶʢʩʢʦʡ ʢʦʪʣʦʚʠʥʳ, ʙʣʠʟʦʩʪʴ ʦʟʝʨʘ ʢ 

ʬʝʜʝʨʘʣʴʥʦʡ ʪʨʘʩʩʝ ʂʳʟʳʣ-ɸʙʘʢʘʥ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʟʝʨʦ ʠ ʧʨʠ-
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ɼ.ɸ. ɻʘʥʶʰʢʠʥ 

 

ʉʆʂʈɸʑɽʅʀɽ ʃɽɼʅʀʂʆɺ ʄɸʉʉʀɺɸ ʊɸɺɸʅ-ɹʆɻɼʆ-ʆʃɸ ʉ ʄɸʂʉʀʄʋʄɸ 

ʄʃʇ ʀ ɽɻʆ ʉʆɺʈɽʄɽʅʅʆɽ ʋʉʂʆʈɽʅʀɽ 

 

ɸʥʥʦʪʘʮʠʷ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʠ ʧʣʝʚʳʭ ʜʘʥʥʳʭ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 

ʧʦʵʪʘʧʥʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʣʝʜʥʠʢʦʚ ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ ʤʘʩʩʠʚʘ ʊʘʚʘʥ-ɹʦʛʜʦ-ʆʣʘ (ɸʣʪʘʡ) ʩ ʤʘʢ-

ʩʠʤʫʤʘ ʤʘʣʦʛʦ ʣʝʜʥʠʢʦʚʦʛʦ ʧʝʨʠʦʜʘ ʧʦ 2024 ʛ. ʇʦʣʫʯʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʣʝʜʥʠʢʘʭ ʤʘʩʩʠʚʘ 

ʚ ʤʘʢʩʠʤʫʤ ʄʃʇ, 1968, 1977, 1989, 2000, 2010, 2020, 2024 ʛʛ. ʉ ʤʘʢʩʠʤʫʤʘ ʄʃʇ ʧʣʦʱʘʜʴ 

ʣʝʜʥʠʢʦʚ ʤʘʩʩʠʚʘ ʩʦʢʨʘʪʠʣʘʩʴ ʥʘ 49%, ʚʳʩʦʪʘ ʬʠʨʥʦʚʦʡ ʛʨʘʥʠʮʳ ʚ ʩʨʝʜʥʝʤ ʧʦʜʥʷʣʘʩʴ ʥʘ 126 

ʤ. ʉʦʢʨʘʱʝʥʠʝ ʣʝʜʥʠʢʦʚ ʫʩʢʦʨʷʝʪʩʷ, ʯʪʦ ʧʨʦʷʚʠʣʦʩʴ ʜʣʷ ʬʨʦʥʪʦʚ ʢʨʫʧʥʳʭ ʜʦʣʠʥʥʳʭ ʣʝʜʥʠ-

ʢʦʚ ʧʦʩʣʝ 2010 ʛ, ʜʣʷ ʩʫʤʤʘʨʥʦʡ ʧʣʦʱʘʜʠ ʦʣʝʜʝʥʝʥʠʷ ʩ 2020 ʛ. ʋʩʢʦʨʝʥʠʷ ʩʦʢʨʘʱʝʥʠʷ ʷʚʣʷ-

ʝʪʩʷ ʦʪʣʦʞʝʥʥʦʡ ʨʝʘʢʮʠʝʡ ʣʝʜʥʠʢʦʚ ʥʘ ʨʝʟʢʦʝ ʧʦʚʳʰʝʥʠʝ ʣʝʪʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚ 1990-ʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɸʣʪʘʡ, ʜʠʥʘʤʠʢʘ ʣʝʜʥʠʢʦʚ, ʫʩʢʦʨʝʥʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʦʣʝʜʝʥʝʥʠʷ.  
 

D.A. Ganyushkin 

 

REDUCTION OF GLACIERS IN THE TAVAN -BOGDO-OLA MASSIF  

SINCE THE LIA MAXIMUM AND ITS MODERN ACCELERATION  

 

Abstract. Based on the analysis of satellite images and field data, an analysis of the gradual 

reduction of glaciers in the Tavan-Bogdo-Ola transboundary massif (Altai) from the Little Ice Age 

maximum to 2024 was carried out. Information was obtained on the glaciers of the massif at the 

LIA maximum, 1968, 1977, 1989, 2000, 2010, 2020, 2024. Since the LIA maximum, the area of 

glaciers in the massif has decreased by 49%, the height of the firn boundary has risen by 126 m on 

average. The reduction of glaciers is accelerating, which was manifested for the fronts of large val-

ley glaciers after 2010, for the total glaciation area since 2020. The acceleration of the reduction is a 

delayed response of glaciers to a sharp increase in summer temperatures in the 1990s. 

Keywords: Altai, glacier dynamics, accelerated glaciation reduction. 

 

ɺʚʝʜʝʥʠʝ. ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʜʠʥʘʤʠʢʘ ʣʝʜʥʠʢʦʚ ɸʣʪʘʷ ʢ ʥʘʩʪʦʷʱʝʤʫ ʤʦʤʝʥʪʫ 

ʠʩʩʣʝʜʦʚʘʥʳ ʚʝʩʴʤʘ ʥʝʨʘʚʥʦʤʝʨʥʦ. ɺ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʵʪʘ ʛʦʨʥʘʷ 

ʩʪʨʘʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʝʩʢʦʣʴʢʠʭ ʛʦʩʫʜʘʨʩʪʚ: ʈʦʩʩʠʠ, ʂʠʪʘʷ, ʂʘʟʘʭʩʪʘʥʘ, ʄʦʥ-

ʛʦʣʠʠ, ʯʪʦ ʯʘʩʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʤʢʘʤʠ ʧʦʣʠʪʠʯʝʩʢʠʭ ʛʨʘʥʠʮ ʠ ʧʨʝʧʷʪʩʪʚʫʝʪ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʫʟʣʦʚ ʦʣʝʜʝʥʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʣʝʜʝʥʝʥʠʝ ɸʣʪʘʷ ʥʘʭʦ-

ʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʩʦʢʨʘʱʝʥʠʷ, ʢʦʪʦʨʦʝ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʷʚʣʷʝʪʩʷ ʥʘʯʠ-

ʥʘʷ ʩ ʦʢʦʥʯʘʥʠʷ ʧʦʩʣʝʜʥʝʛʦ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʧʦʭʦʣʦʜʘʥʠʷ-ʠ ʥʘʩʪʫʧʘʥʠʷ ʣʝʜʥʠʢʦʚ ï ʄʘʣʦʛʦ 

ʃʝʜʥʠʢʦʚʦʛʦ ʇʝʨʠʦʜʘ (ʄʃʇ) [7]. ʉʨʝʜʠ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʣʝʜʥʠʢʦʚʳʭ ʨʘʡʦʥʦʚ ʢʨʫʧʥʝʡʰʠʤ 

ʷʚʣʷʝʪʩʷ ʛʦʨʥʳʡ ʤʘʩʩʠʚ ʊʘʚʘʥ-ɹʦʛʜʦ-ʆʣʘ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʜʘʚʥʦ ʠʟʚʝʩʪʥʳ 

ʦʮʝʥʢʠ ʤʘʩʰʪʘʙʦʚ ʦʣʝʜʝʥʝʥʠʷ ʠ ʝʛʦ ʜʠʥʘʤʠʢʠ [1, 8, 10, 11], ʥʦ ʪʦʯʥʦʩʪʴ ʵʪʠʭ ʦʮʝʥʦʢ ʥʝʚʝʣʠʢʘ 

ʠʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʣʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʩʩʠʚʘ. ɼʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʝʚʝʨʥʦʛʦ (ʨʦʩʩʠʡʩʢʦʛʦ) ʩʢʣʦʥʘ ʤʘʩʩʠʚʘ ʧʨʦʚʦʜʠʣʠʩʴ ʛʨʫʧʧʦʡ ʫʯʝʥʳʭ ʉʇʙɻʋ 

[2, 6, 9, 12].  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʄʳ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʣʠ ʩʦʢʨʘʱʝʥʠʝ ʣʝʜʥʠʢʦʚ ʤʘʩʩʠʚʘ 

ʩ ʤʘʢʩʠʤʫʤʘ ʄʃʇ ʧʦ 2024 ʛ. ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʤʘʩʰʪʘʙʦʚ ʣʝʜʥʠʢʦʚ ʤʘʩʩʠʚʘ ʚ ʤʘʢʩʠʤʫʤ ʄʃʇ 

ʧʨʦʚʝʜʝʥʘ ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʥʘʤʠ ʵʪʘʣʦʥʦʚ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ [3]. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʦʥʪʫʨʦʚ ʣʝʜʥʠʢʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʥʠʤʢʠ Corona (1968 ʛ.), Landsat (1977. 1989, 2000), Spot 5 

(2010)., Sentinel 2 (2020, 2024). ʊʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʝʚʳʭ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʩʝʚʝʨʥʦʛʦ ʩʢʣʦʥʘ ʤʘʩʩʠʚʘ ʤʘʩʩʠʚʘ ʚ ʧʝʨʠʦʜ 1999-2021: ʧʦʚʪʦʨʥʳʝ ʬʦʪʦʛʨʘʬʠʠ ʠ 

GPS ʧʨʠʚʷʟʢʠ ʢʨʘʝʚ ʣʝʜʥʠʢʦʚ. 
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ʆʮʝʥʢʘ ʚʳʩʦʪʳ ʬʠʨʥʦʚʦʡ ʛʨʘʥʠʮʳ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʦ ʩʥʠʤʢʘʤ, ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʤʘʣʳʭ 

ʣʝʜʥʠʢʦʚ, ʛʜʝ ʦʮʝʥʢʘ ʚʳʩʦʪʳ ʬʠʨʥʦʚʦʡ ʛʨʘʥʠʮʳ ʟʘʪʨʫʜʥʝʥʘ ʠ ʜʣʷ ʄʃʇ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʦʩʥʦʚʝ 

ʤʝʪʦʜʘ ʂʫʨʦʚʩʢʦʛʦ [14].  

ʈʝʟʫʣʴʪʘʪʳ. ʉʦʛʣʘʩʥʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʩ ʤʘʢʩʠʤʫʤʘ ʄʃʇ ʧʣʦʱʘʜʴ ʦʣʝʜʝʥʝʥʠʷ ʤʘʩʩʠʚʘ 

ʩʦʢʨʘʪʠʣʘʩʴ ʥʘ 49% (ʨʠʩ. 1). ʕʪʦ ʤʝʥʴʰʝ, ʯʝʤ ʩʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʠ ʣʝʜʥʠʢʦʚ ʜʨʫʛʠʭ ʣʝʜʥʠ-

ʢʦʚʳʭ ʮʝʥʪʨʦʚ ɸʣʪʘʷ: ʉʝʚʝʨʦ-ʏʫʡʩʢʦʛʦ ʭʨʝʙʪʘ (61%) [13], ʖʞʥʦ-ʏʫʡʩʢʦʛʦ ʭʨʝʙʪʘ (61%) [5]  

 

 
ʈʠʩ. 1. ʉʦʢʨʘʱʝʥʠʝ ʣʝʜʥʠʢʦʚ ʤʘʩʩʠʚʘ ʊʘʚʘʥ-ɹʦʛʜʦ-ʆʣʘ ʧʦʩʣʝ ʤʘʢʩʠʤʫʤʘ ʄʃʇ. 1ï ʨʝʢʠ,  

2 ï ʦʟʝʨʘ; ʩʦʢʨʘʱʝʥʠʝ ʣʝʜʥʠʢʦʚ 3 ï ʩ ʤʘʢʩʠʤʫʤʘ ʄʃʇ ʧʦ 1968 ʛʛ., 4 ï ʩ 1968 ʧʦ 2000 ʛʛ., 

 5 ï ʩ 2000 ʧʦ 2024 ʛʛ., 6 ï ʣʝʜʥʠʢʠ ʥʘ 2024 ʛ. 

 

ʆʮʝʥʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʧʣʦʱʘʜʠ ʣʝʜʥʠʢʦʚ (ʪʘʙʣ. 1) ʧʦʟʚʦʣʷʶʪ ʛʦʚʦʨʠʪʴ ʦ 

ʨʝʟʢʦʤ ʫʩʢʦʨʝʥʠʠ ʩʦʢʨʘʱʝʥʠʷ ʣʝʜʥʠʢʦʚ ʧʦʩʣʝ 2020 ʛ. ʇʦʜʦʙʥʦʝ ʫʩʢʦʨʝʥʠʝ ʙʳʣʦ ʥʘʤʠ ʦʪʤʝ-

ʯʝʥʦ ʨʘʥʝʝ ʠ ʜʣʷ ʜʨʫʛʠʭ ʮʝʥʪʨʦʚ ʦʣʝʜʝʥʝʥʠʷ ɸʣʪʘʷ [ɻʘʥʶʰʢʠʥ, ɼ.ɸ. ʠ ʜʨ., 2024; Ganyushkin 

ʠ ʜʨ., 2023], ʦʜʥʘʢʦ ʜʣʷ ʊʘʚʘʥ-ɹʦʛʜʦ-ʆʣʘ ʦʥʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʧʦʟʞʝ ʥʘ 3-5 ʣʝʪ, ʯʪʦ ʤʦʞʥʦ ʦʙʲ-

ʷʩʥʠʪʴ ʙʦʣʴʰʝʡ ʧʣʦʱʘʜʴʶ ʦʣʝʜʝʥʝʥʠʷ ʠ ʢʦʤʧʘʢʪʥʦʩʪʴʶ ʠʭ ʨʘʟʤʝʱʝʥʠʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʙʦʣʴʰʝʡ ʠʥʝʨʪʥʦʩʪʴʶ ʣʝʜʥʠʢʦʚ. 

  

ʊʘʙʣʠʮʘ 1. ʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʣʝʜʥʠʢʘʭ ʊʘʚʘʥ-ɹʦʛʜʦ-ʆʣʘ ʜʣʷ ʨʘʟʥʳʭ  

ʚʨʝʤʝʥʥʳʭ ʩʨʝʟʦʚ, ʥʘʯʠʥʘʷ ʩ ʤʘʢʩʠʤʫʤʘ ʄʃʇ. 

ɻʦʜ ʇʣʦʱʘʜʴ, ʢʤ2 ʏʠʩʣʦ ʣʝʜʥʠʢʦʚ 
ɺʳʩʦʪʘ ʬʠʨʥʦʚʦʡ 

ʛʨʘʥʠʮʳ, ʤ 

ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʩʦʢʨʘʱʝʥʠʷ 

(%/ʛʦʜ) ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʝʜʳʜʫ-

ʱʝʛʦ ʚʨʝʤʝʥʥʦʛʦ ʩʨʝʟʘ 

1850 353.4 Ñ 15.33 247 3238  

1968 278.96 Ñ 2.29 236 3305 0,18 

1977 265.62 Ñ 73.74 234 3312 0,53 

1989 235.61 Ñ 37.74 246 3326 0,94 

2000 220.47 Ñ 18.42 244 3335 0,58 

2010 200.98 Ñ 3.1 225 3346 0,88 

2020 192.39 Ñ 12.01 221 3358 0,43 

2024 180.14Ñ 10,72 229 3364 1,6 
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ʆʪʩʪʫʧʘʥʠʝ ʷʟʳʢʦʚ ʢʨʫʧʥʝʡʰʠʭ ʣʝʜʥʠʢʦʚ ʤʘʩʩʠʚʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʪʫ ʞʝ ʪʝʥʜʝʥʮʠʶ ʢ 

ʫʩʢʦʨʝʥʠʶ ʦʪʩʪʫʧʘʥʠʷ, ʥʦ ʦʥʘ ʧʨʦʷʚʠʣʘʩʴ ʨʘʥʴʰʝ, ʯʝʤ ʫʩʢʦʨʝʥʠʝ ʩʦʢʨʘʱʝʥʠʷ ʧʣʦʱʘʜʝʡ ʣʝʜ-

ʥʠʢʦʚ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʢʘʩʘʝʪʩʷ ʣʝʜʥʠʢʘ ʂʘʥʘʩ, ʢʦʪʦʨʳʡ ʫʞʝ ʩ ʥʘʯʘʣʘ XX ʚʝʢʘ ʦʪʩʪʫʧʘʣ 

ʩ ʚʳʩʦʢʠʤʠ ʪʝʤʧʘʤʠ, ʘ, ʥʘʯʠʥʘʷ ʩ 2006 ʛʦʜʘ ʧʦʣʫʯʠʣ ʥʦʚʳʡ ʠʤʧʫʣʴʩ ʫʩʢʦʨʝʥʠʷ ʩʦʢʨʘʱʝʥʠʷ ʠ 

ʦʪʩʪʫʧʘʣ ʩʦ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʴʶ ʦʢʦʣʦ 46 ʤ/ʛʦʜ. ʆʪʤʝʪʠʤ, ʯʪʦ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʜʘʥʥʳʡ ʣʝʜʥʠʢ ʙʳʣ ʥʘʠʙʦʣʝʝ ʥʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʤʘʩʩʠʚʝ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʥ ʩʧʫʩʢʘ-

ʝʪʩʷ ʜʦ ʚʳʩʦʪʥʦʡ ʦʪʤʝʪʢʠ 2570 ʤ. ʋ ʜʨʫʛʠʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʥʘʤʠ ʣʝʜʥʠʢʦʚ ʩʢʘʯʦʢ ʫʚʝʣʠʯʝ-

ʥʠʷ ʩʢʦʨʦʩʪʝʡ ʦʪʩʪʫʧʘʥʠʷ ʧʨʦʠʟʦʰʸʣ ʦʢʦʣʦ 2009-2010 ʛʛ.  

  

 
 

ʈʠʩ. 2. ʀʟʤʝʥʝʥʠʷ ʜʣʠʥ ʢʨʫʧʥʝʡʰʠʭ ʜʦʣʠʥʥʳʭ ʣʝʜʥʠʢʦʚ ʤʘʩʩʠʚʘ ʊʘʚʘʥ-ɹʦʜʦ-ʆʣʘ 

 

ɸʥʘʣʠʟ ʤʝʪʝʦʜʘʥʥʳʭ ʙʣʠʞʘʡʰʠʭ ʢ ʤʘʩʩʠʚʫ ʤʝʪʝʦʩʪʘʥʮʠʡ (ʂʦʰ-ɸʛʘʯ, ɹʝʨʪʝʢ, ʂʘʨʘ-ʊʶ-

ʨʝʢ, ʂʘʪʦʥ-ʂʘʨʘʛʘʡ, ʋʣʛʠʡ) ʧʦʢʘʟʘʣ ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʛʦ ʪʨʝʥʜʘ ʚ ʠʟʤʝʥʝʥʠʠ ʛʦʜʦʚʦʛʦ ʢʦʣʠʯʝ-

ʩʪʚʘ ʦʩʘʜʢʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʙʱʝʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʨʝʛʠʦʥʘ ʷʚʣʷʝʪʩʷ ʨʦʩʪ ʩʨʝʜʥʠʭ ʣʝʪʥʠʭ ʪʝʤ-

ʧʝʨʘʪʫʨ, ʦʩʦʙʝʥʥʦ ʨʝʟʢʦ ʧʨʦʷʚʠʚʰʠʡʩʷ ʚ ʚʠʜʝ ʩʢʘʯʢʘ ʪʝʤʧʝʨʘʪʫʨ ʚ 1990-ʝ ʛʦʜʳ, ʧʦʩʣʝ ʯʝʛʦ 

ʧʨʦʠʟʦʰʣʘ ʠʭ ʩʪʘʙʠʣʠʟʘʮʠʷ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ (ʨʠʩ. 3). ʋʩʢʦʨʝʥʠʝ ʢʘʢ ʦʪʩʪʫʧʘʥʠʷ ʬʨʦʥʪʦʚ 

ʣʝʜʥʠʢʦʚ, ʪʘʢ ʠ ʧʣʦʱʘʜʠ ʦʣʝʜʝʥʝʥʠʷ ʊʘʚʘʥ-ɹʦʛʜʦ-ʆʣʘ. ʆʪʤʝʯʝʥʥʦʝ ʚʳʰʝ, ʦʯʝʚʠʜʥʦ, ʷʚʣʷʝʪʩʷ 

ʨʝʘʢʮʠʝʡ ʣʝʜʥʠʢʦʚ ʥʘ ʵʪʦ ʧʦʪʝʧʣʝʥʠʝ, ʦʪʣʦʞʝʥʥʦʝ ʟʘ ʩʯʝʪ ʚʨʝʤʝʥʠ ʨʝʣʘʢʩʘʮʠʠ ʣʝʜʥʠʢʦʚ.  
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ʈʠʩ. 3. ʀʟʤʝʥʝʥʠʝ ʩʨʝʜʥʠʭ ʣʝʪʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʧʦ ʜʘʥʥʳʤ ʤʝʪʝʦʩʪʘʥʮʠʡ  

ʂʦ-hɸʛʘʯ (ɸ) ʠ ʂʘʨʘ-ʊʶʨʝʢ (ɹ) 
 

ɺʣʠʷʥʠʝ ʧʦʪʝʧʣʝʥʠʷ ʥʘ ʙʘʣʘʥʩ ʤʘʩʩʳ ʣʝʜʥʠʢʦʚ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʥʘʰʠʤʠ ʨʘʩʯʝʪʘʤʠ ʜʣʷ 

ʣʝʜʥʠʢʦʚ ʩʝʚʝʨʥʦʛʦ ʩʢʣʦʥʘ ʤʘʩʩʠʚʘ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ ʚ 1990-ʝ ʛʦʜʳ ʥʘ ʫʨʦʚʥʝ ʛʨʘʥʠʮʳ ʧʠ-

ʪʘʥʠʷ ʣʝʜʥʠʢʦʚ ɸʨʛʘʤʜʞʠ-2 ʠ ɸʨʛʘʤʜʞʠ-3 ʦʥ ʩʢʘʯʢʦʦʙʨʘʟʥʦ ʩʦʢʨʘʪʠʣʩʷ ʥʘ 600-800 ʤʤ ʚ. ʵ. 

[2], ʧʦʩʣʝ ʯʝʛʦ ʦʩʪʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦ ʦʪʨʠʮʘʪʝʣʴʥʳʤ.  

ʉ ʫʯʝʪʦʤ ʥʝʣʠʥʝʡʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʘʙʣʷʮʠʠ ʩ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʦʯʝʚʠʜʥʦ. ʯʪʦ ʥʠʟʢʦ 

ʩʧʫʩʢʘʶʱʠʝʩʷ ʷʟʳʢʠ ʢʨʫʧʥʳʭ ʣʝʜʥʠʢʦʚ ʦʢʘʟʳʚʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʧʦʪʝʧʣʝʥʠʶ 

ʠ ʥʘʯʠʥʘʶʪ ʩʦʢʨʘʱʘʪʴʩʷ ʩ ʚʳʩʦʢʠʤʠ ʪʝʤʧʘʤʠ ʨʘʥʴʰʝ, ʯʝʤ ʯʘʩʪʠ ʣʝʜʥʠʢʦʚ ʚ ʜʨʫʛʠʭ ʚʳʩʦʪʥʳʭ 
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ʟʦʥʘʭ. ʵʪʦ ʦʙʲʷʩʥʷʝʪ ʥʝʢʦʪʦʨʦʝ ʟʘʧʘʟʜʳʚʘʥʠʝ ʫʩʢʦʨʝʥʠʷ ʩʦʢʨʘʱʝʥʠʷ ʧʣʦʱʘʜʠ ʣʝʜʥʠʢʦʚ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʠʥʘʤʠʢʦʡ ʬʨʦʥʪʦʚ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʣʝʜʥʠʢʦʚ.  

ɿʘʢʣʶʯʝʥʠʝ. ʊʨʝʥʜ ʢ ʫʩʢʦʨʝʥʠʶ ʩʦʢʨʘʱʝʥʠʷ ʣʝʜʥʠʢʦʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ɸʣʪʘʝ ʷʚ-

ʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʚʩʝʤʝʩʪʥʳʤ, ʧʨʠʯʝʤ ʦʥ ʧʨʦʷʚʣʷʝʪʩʷ ʢʘʢ ʜʣʷ ʢʨʫʧʥʳʭ ʮʝʥʪʨʦʚ ʦʣʝʜʝʥʝ-

ʥʠʷ, ʪʘʢ ʠ ʜʣʷ ʨʘʡʦʥʦʚ ʤʘʣʦʛʦ ʠ ʜʠʩʧʝʨʩʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ [4]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʣʷ ʣʝʜʥʠʢʦʚ ʤʘʩ-

ʩʠʚʘ ʊʘʚʘʥ-ɹʦʛʜʦ-ʆʣʘ ʦʥ ʧʨʦʷʚʠʣʩʷ ʥʝʩʢʦʣʴʢʦ ʧʦʟʞʝ, ʯʝʤ ʜʣʷ ʜʨʫʛʠʭ ʨʘʡʦʥʦʚ, ʯʪʦ, ʚʝʨʦʷʪʥʦ, 

ʩʚʷʟʘʥʦ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʫʧʥʳʤʠ ʣʝʜʥʠʢʘʤʠ ʩ ʙʦʣʴʰʠʤ ʧʝʨʠʦʜʦʤ ʨʝʣʘʢʩʘʮʠʠ, ʧʨʝʦʙʣʘʜʘʶ-

ʱʠʤʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʘʩʩʠʚʘ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʚʦʟʤʦʞʥʘʷ ʩʪʘʙʠʣʠʟʘʮʠʷ ʣʝʜʥʠʢʦʚ ʜʘʥʥʦʛʦ 

ʨʘʡʦʥʘ ʪʘʢʞʝ ʧʨʦʠʟʦʡʜʝʪ ʩ ʟʘʧʘʟʜʳʚʘʥʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʯʠʭ ʨʘʡʦʥʦʚ ɸʣʪʘʷ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʥʝʪ ʦʩʥʦʚʘʥʠʷ ʦʞʠʜʘʪʴ ʟʘʤʝʜʣʝʥʠʷ ʩʦʢʨʘʱʝʥʠʷ ʣʝʜʥʠʢʦʚ ʤʘʩʩʠʚʘ ʊʘʚʘʥ-ɹʦʛʜʦ-ʆʣʘ 

ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ.  
 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʅʌ, ʧʨʦʝʢʪ 22-67-00020 
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ɻ.ᴄ. ɸʚʛʫʩʪʭʘʥʦʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʅ.ɾ. ɾʝʥʩʠʢʙʘʝʚʘ 

 

ɺʅɽɼʈɽʅʀɽ ʂɸʈʊʆɻʈɸʌʀʈʆɺɸʅʀʗ ʉ ʇʆʄʆʑʔʖ ARCGIS  

ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʕʃɽʄɽʅʊʆɺ ʄɽʉʊʅʆʁ ʀʉʊʆʈʀʀ  

ɼʃʗ ʇʆɼɻʆʊʆɺʂʀ ʋʏʀʊɽʃɽʁ ɻɽʆɻʈɸʌʀʀ ʀ ʀʉʊʆʈʀʀ 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʚʥʝʜʨʝʥʠʶ ʢʨʘʝʚʝʜʯʝʩʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʳʡ ʧʨʦʮʝʩʩ ʩʪʫʜʝʥʪʦʚ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʚ ʩʦʯʝʪʘ-

ʥʠʠ ʩ ʢʫʨʩʘʤʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ. ɺ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʧʨʦʬʠʣʴʥʳʭ 

ʜʠʩʮʠʧʣʠʥ ʩʪʫʜʝʥʪʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʚʦʧʨʦʩʳ ʢʨʘʝʚʝʜʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʤ ʥʝ ʪʦʣʴʢʦ ʧʦʣʫ-

ʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʦʜʥʦʤ ʢʨʘʝ, ʥʦ ʠ ʩʦʟʜʘʪʴ ʝʛʦ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ. 

ɺ ʧʨʘʢʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʩʪʫʜʝʥʪʳ 3-ʛʦ ʠ 4-ʛʦ ʢʫʨʩʦʚ ʩʧʝʮʠ-

ʘʣʴʥʦʩʪʝʡ çɻʝʦʛʨʘʬʠʷè ʠ çɻʝʦʛʨʘʬʦ-ʠʩʪʦʨʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪè ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʫʥʠ-

ʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʉʘʨʩʝʥʘ ɸʤʘʥʞʦʣʦʚʘ. ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʪʫʜʝʥʪʳ ʨʘʟʨʘʙʦʪʘʣʠ ʤʘʢʝʪʳ 

ʫʥʠʢʘʣʴʥʳʭ ʤʝʩʪ ʠ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʟʦʥ ʩʚʦʝʛʦ ʨʝʛʠʦʥʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜʳ ʨʝʛʠʦ-

ʥʘʣʴʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, ʦʥʠ ʧʦʜʛʦʪʦʚʠʣʠ ʮʠʬʨʦʚʳʝ ʤʘʢʝʪʳ ɺʦ-

ʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʨʘʥʝʝ ʚ ʨʘʤʢʘʭ ʢʫʨʩʘ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʘʨʪʳ, ArcMap, ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʨʝʛʠʦ-

ʥʘʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ, ʮʠʬʨʦʚʳʝ ʢʘʨʪʳ, ʤʝʪʦʜʠʢʘ ʧʨʝʧʦʜʘʚʘʥʠʷ. 

 

G.A. Avgusthanova 
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IMPLEMENTATION OF MAPPING THROUGH ARCGIS USING ELEMENTS  

OF LOCAL HISTORY FOR TRAINING GEOGRAPHY AND HISTORY TEACHERS  

 

Abstract. The article is dedicated to the matter of implementing local history studies component 

among the students majoring in Geography at higher education institutions, in conjunction with the 

Geo-information mapping courses. When studying courses of the major, the students consider the 

matter of local history studies that allows them not only get informed about the territory of the native 

land as a whole but also enables them to create its general geo-informational model. The practical 

stage of the research engaged the 3rd and 4th year students majoring in Geography and Geography and 

History at Sarsen Amanzholov East Kazakhstan University. During the experiment, the students cre-

ated a layout of unique places and tourist zones of their native land. As a result, using region infor-

mation mapping, the students prepared digital layouts of the East Kazakhstan region, which had not 

been previously mentioned in the Geo-informational mapping course.  

Keywords: geographic maps, ArcMap, geoinformational systems, regional component, digital 

maps, teaching methodology. 

 

ɺʚʝʜʝʥʠʝ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʩʧʠʪʘʥʠʷ ʛʨʘʞʜʘʥʩʪʚʝʥʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ 

ʦʪ ʩʦʮʠʘʣʴʥʳʭ ʫʩʣʦʚʠʡ, ʘ ʪʘʢʞʝ ʦʪ ʤʝʪʦʜʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʫ ʩʪʫʜʝʥʪʦʚ ʛʨʘʞʜʘʥʩʢʦʛʦ ʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʩʘʤʦʩʦʟʥʘʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ 

ʢʨʘʝʚʝʜʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʚʦʩʧʠʪʘʥʠʝ ʫ ʤʦʣʦʜʝʞʠ ʯʫʚʩʪʚʘ ʧʘʪʨʠʦʪʠʟʤʘ, ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʠʜʝʥʪʠʯʥʦʩʪʠ, ʩʘʤʦʫʚʘʞʝʥʠʷ ʠ ʧʦʟʠʪʠʚʥʳʭ ʣʠʯʥʦʩʪʥʳʭ ʢʘʯʝʩʪʚ [1]. 
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ʂʨʘʝʚʝʜʝʥʠʝ ʜʘʚʥʦ ʩʪʘʣʦ ʯʘʩʪʴʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʰʢʦʣʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʦʪ ʢʦʤʧʦʥʝʥʪ ʨʘʩʰʠʨʷʝʪʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ, ʟʘʥʠʤʘʷ ʚʘʞʥʦʝ 

ʤʝʩʪʦ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʩʪʘʥʜʘʨʪʝ. ʆʥ ʦʭʚʘʪʳʚʘʝʪ ʛʝʦʛʨʘʬʠʶ, ʠʩʪʦʨʠʶ, ʙʠʦ-

ʣʦʛʠʶ, ʵʢʦʣʦʛʠʶ, ʬʦʣʴʢʣʦʨ, ʣʠʪʝʨʘʪʫʨʫ, ʠʩʢʫʩʩʪʚʦ ʠ ʜʨʫʛʠʝ ʘʩʧʝʢʪʳ, ʫʯʠʪʳʚʘʷ ʧʨʠ ʵʪʦʤ ʨʝ-

ʛʠʦʥʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ [2]. 

ʉʦʚʨʝʤʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʩʧʝʰʥʦʝ ʚʦʩʧʠʪʘʥʠʝ ʠʥʪʝʨʝʩʘ ʢ ʪʫ-

ʨʠʟʤʫ ʠ ʢʨʘʝʚʝʜʝʥʠʶ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ. ʏʝʤ ʧʦʣʥʝʝ 

ʦʪʨʘʞʝʥʳ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ʠ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʳ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ, ʪʝʤ ʵʬʬʝʢʪʠʚʥʝʝ 

ʩʪʘʥʦʚʠʪʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʦʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ɻʀʉ) ʚ ʦʙʨʘʟʦʚʘʥʠʠ. 

ʇʨʠʤʝʥʝʥʠʝ ɻʀʉ, ʪʘʢʠʭ ʢʘʢ ArcGIS, ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʙʫ-

ʜʫʱʠʭ ʫʯʠʪʝʣʝʡ ʛʝʦʛʨʘʬʠʠ ʠ ʠʩʪʦʨʠʠ ʚ ʂʘʟʘʭʩʪʘʥʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʚʘʞʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ: ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʨʘ-

ʙʦʪʳ ʩ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʠ ʠʩʪʦʨʠʯʝʩʢʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ [3]. ɺ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʢʦʥʪʝʢʩʪʝ ʂʘ-

ʟʘʭʩʪʘʥʘ ʠʥʪʝʛʨʘʮʠʷ ɻʀʉ ʠ ʢʨʘʝʚʝʜʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʰʘʝʪ ʠʥʪʝʨʝʩ ʩʪʫʜʝʥʪʦʚ ʢ ʦʙʫʯʝʥʠʶ, 

ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤʫ ʧʦʥʠʤʘʥʠʶ ʠʩʪʦʨʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʚʟʘʠʤʦʩʚʷʟʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʝ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ArcGIS ʩ ʵʣʝʤʝʥ-

ʪʘʤʠ ʢʨʘʝʚʝʜʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʤʳʤ ʰʘʛʦʤ ʚ ʧʦʜʛʦʪʦʚʢʝ ʩʦʚʨʝʤʝʥʥʳʭ ʧʝʜʘʛʦʛʦʚ, ʩʧʦʩʦʙʥʳʭ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʚ ʦʙʫʯʝʥʠʠ. ɺʢʣʶʯʝʥʠʝ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʦʩʦʙʝʥʥʦ ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʣʦʢʘʣʴʥʫʶ ʠʩʪʦʨʠʶ, ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ, ʪʘʢ 

ʢʘʢ ʨʘʟʚʠʚʘʝʪ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠ ʢʨʠʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʫʝʪ ʠʥʪʝʨʝʩ ʢ ʨʝʛʠʦʥʘʣʴ-

ʥʦʤʫ ʥʘʩʣʝʜʠʶ. ɺ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʨʘʩʪʫʱʝʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʨʘʙʦʪʝ ʩ 

ʛʝʦʜʘʥʥʳʤʠ, ʚʣʘʜʝʥʠʝ ɻʀʉ ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠ-

ʩʪʦʚ. 

ɸʥʘʣʠʟ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦʜʪʚʝʨʞʜʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɻʀʉ ʚ ʦʙʫʯʝ-

ʥʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ɼʞʝʢʘ ɼʵʥʜʞʝʨʤʦʥʜʘ [4], ʇ. ʇ. ʅʝʯʠʧʫʨʝʥʢʦ [5] ʠ ʊ. ɺ. ɿʘʡʮʝʚʦʡ [3], 

ʆ. ɺ. ɹʦʥʜʘʨʝʥʢʦ [6] ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ɻʀʉ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝ-

ʪʦʜʘʤʠ ʧʨʝʧʦʜʘʚʘʥʠʷ [7]. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʨʘʙʦʪʝ ɺʦʚʢ ʠ ʂʫʜʝʣʢʦ [8] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʚ ʠʟʫʯʝ-

ʥʠʝ ʢʨʘʝʚʝʜʝʥʠʷ ʫʚʝʣʠʯʠʣʘʩʴ ʩ 26% ʜʦ 40% ʟʘ ʩʯʝʪ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʝ  

ɺ. ɸ. ɻʘʣʦʯʢʠʥʘ ʠ ʜʨ. [9] ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʚʢʣʶʯʝʥʠʝ ʢʨʘʝʚʝʜʯʝʩʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʫʯʝʙʥʳʡ 

ʧʨʦʮʝʩʩ ʩʧʦʩʦʙʩʪʚʫʝʪ ʣʫʯʰʝʤʫ ʫʩʚʦʝʥʠʶ ʪʝʤ ʠ ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʯ ʠʩʪʦʨʠʢʦ-ʧʘʪʨʠʦʪʠʯʝʩʢʦʛʦ 

ʚʦʩʧʠʪʘʥʠʷ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ɻʀʉ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ ʪʝʭʥʠʯʝʩʢʠʭ ʘʩʧʝʢʪʘʭ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʦʙʲʝʜʠʥʷʶʱʠʡ ʠʟʫʯʝʥʠʝ ʤʝʩʪʥʦʡ ʠʩʪʦʨʠʠ ʠ ʨʘʙʦʪʫ ʩ 

ɻʀʉ, ʦʩʪʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʤ. ʕʪʦʪ ʘʩʧʝʢʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʢʪʫʘʣʴʥʫʶ ʧʨʦ-

ʙʣʝʤʫ, ʪʨʝʙʫʶʱʫʶ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʤʝʪʦʜʠʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ArcGIS ʩ ʵʣʝ-

ʤʝʥʪʘʤʠ ʢʨʘʝʚʝʜʝʥʠʷ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʫʯʠʪʝʣʝʡ ʛʝʦʛʨʘʬʠʠ ʠ ʠʩʪʦʨʠʠ. 

ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ: 

1. ʀʟʫʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɻʀʉ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʧʨʠ ʨʘ-

ʙʦʪʝ ʩ ʤʝʩʪʥʳʤʠ ʠʩʪʦʨʠʯʝʩʢʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. 

2. ʈʘʟʨʘʙʦʪʘʪʴ ʫʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ArcGIS, ʚʢʣʶʯʘʶʱʠʝ ʵʣʝʤʝʥʪʳ 

ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ. 

3. ʇʨʦʚʝʩʪʠ ʘʧʨʦʙʘʮʠʶ ʤʝʪʦʜʠʢʠ ʠ ʦʮʝʥʠʪʴ ʝʸ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʧʨʝʧʦʜʘʚʘʥʠʷ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʙʲʝʜʠʥʝʥʳ ʵʣʝʤʝʥʪʳ 

ʢʨʘʝʚʝʜʝʥʠʷ ʠ ʢʫʨʩ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ-ʛʝʦʛʨʘʬʦʚ. 

ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠ-

ʚʘʶʱʠʭʩʷ ʥʘʧʨʘʚʣʝʥʠʡ, ʥʦ ʚ ʂʘʟʘʭʩʪʘʥʝ ʩʦʟʜʘʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʨʪ, ʧʦʩʚʷʱʝʥ-

ʥʳʭ ʠʩʪʦʨʠʠ ʦʪʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʚʢʣʶʯʘʷ ʩʘʢʨʘʣʴʥʳʝ, ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ 
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ʟʦʥʳ ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʘʟʨʘʙʦʪʢʘ ʪʘʢʠʭ ʢʘʨʪ ʩʪʫʜʝʥʪʘʤʠ ʧʦʟ-

ʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʩʠʪʴ ʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ, ʥʦ ʠ ʚʦʩʧʦʣʥʠʪʴ ʧʨʦʙʝʣ ʚ ʢʘʨ-

ʪʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ [10]. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʧʨʦʩ ʩʪʫʜʝʥʪʦʚ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʧʨʦʚʝʜʝʥ 

ʦʧʨʦʩ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ 3-ʛʦ ʠ 4-ʛʦ ʢʫʨʩʦʚ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ çɻʝʦʛʨʘʬʠʷ-ʀʩʪʦʨʠʷè ʠ çɻʝʦʛʨʘ-

ʬʠʷè. ʆʧʨʦʩ ʧʦʟʚʦʣʠʣ ʦʧʨʝʜʝʣʠʪʴ ʠʩʭʦʜʥʳʡ ʫʨʦʚʝʥʴ ʠʭ ʟʥʘʥʠʡ ʦ ʢʨʘʝʚʝʜʝʥʠʠ ʠ ʥʘʚʳʢʦʚ ʨʘ-

ʙʦʪʳ ʩ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʚ ArcGIS. ʇʦʩʣʝ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʩʪʫʜʝʥʪʳ ʚʳʧʦʣʥʷʣʠ ʧʨʘʢʪʠʯʝ-

ʩʢʠʝ ʟʘʜʘʥʠʷ ʧʦ ʩʦʟʜʘʥʠʶ ʢʘʨʪ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠʩʪʦʨʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ArcGIS. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʢʨʘʝʚʝʜʯʝʩʢʠʡ ʢʦʤʧʦʥʝʥʪ ʚ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ. ʇʦ ʟʘʚʝʨʰʝʥʠʠ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʩʷ ʘʥʘʣʠʟ ʢʘʨʪ, ʩʦʟʜʘʥʥʳʭ ʩʪʫʜʝʥ-

ʪʘʤʠ, ʥʘ ʧʨʝʜʤʝʪ ʪʦʯʥʦʩʪʠ, ʢʘʯʝʩʪʚʘ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʚʢʣʶʯʝʥʠʷ ʢʨʘʝʚʝʜʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. 

ʆʮʝʥʢʘ ʧʨʠʦʙʨʝʪʸʥʥʳʭ ʥʘʚʳʢʦʚ. ʅʘ ʧʦʩʣʝʜʥʝʤ ʵʪʘʧʝ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʠʟʤʝʥʝʥʠʷ ʚ 

ʫʨʦʚʥʝ ʢʦʤʧʝʪʝʥʮʠʡ ʩʪʫʜʝʥʪʦʚ. ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʦʪʚʝʪʦʚ ʧʦʟʚʦʣʠʣ 

ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʤʝʪʦʜʠʢʠ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ. 

ʋʯʘʩʪʥʠʢʠ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 237 ʩʪʫʜʝʥʪʦʚ ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʉʘʨʩʝʥʘ ɸʤʘʥʞʦʣʦʚʘ (ʚʦʟʨʘʩʪ: 19-21 ʛʦʜ), ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʩʧʝʮʠʘʣʴʥʦ-

ʩʪʠ çɻʝʦʛʨʘʬʠʷè. ʆʧʨʦʩ ʧʨʦʚʦʜʠʣʩʷ ʜʚʘʞʜʳ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʦʛʦ ʩʝʤʝʩʪʨʘ, ʦʭʚʘʪʳʚʘʷ ʥʘʯʘʣʴ-

ʥʳʡ ʵʪʘʧ ʦʙʫʯʝʥʠʷ. 

 

ʊʘʙʣʠʮʘ 1. ʂʦʣʠʯʝʩʪʚʦ ʩʪʫʜʝʥʪʦʚ, ʧʨʠʥʷʚʰʠʭ ʫʯʘʩʪʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ 
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ʆʩʥʦʚʥʫʶ ʯʘʩʪʴ ʚʳʙʦʨʢʠ ʩʦʩʪʘʚʠʣʠ ʩʪʫʜʝʥʪʳ 3-ʛʦ ʢʫʨʩʘ, ʦʙʫʯʘʶʱʠʝʩʷ ʧʦ ʩʧʝʮʠʘʣʴʥʦ-

ʩʪʠ çɻʝʦʛʨʘʬʠʷ-ʀʩʪʦʨʠʷè, ʘ ʪʘʢʞʝ ʩʪʫʜʝʥʪʳ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʝʩʷ ʚ ʦʙʣʘʩʪʠ ʥʘʫʯʥʦʡ ʛʝʦʛʨʘ-

ʬʠʠ. ʊʘʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʫʯʘʩʪʥʠʢʦʚ ʧʦʟʚʦʣʠʣʦ ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʠʢʠ ʚ ʨʘʟʣʠʯ-

ʥʳʭ ʢʦʥʪʝʢʩʪʘʭ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ ʧʝʜʘʛʦʛʦʚ. 

 

 
ʈʠʩʫʥʦʢ 1. ʉʪʨʫʢʪʫʨʘ ʩʪʫʜʝʥʪʦʚ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ ʠ ʥʘʧʨʘʚʣʝʥʠʷʤ ʦʙʫʯʝʥʠʷ 

 

ʆʧʨʦʩ ʩʦʩʪʦʠʪ ʠʟ 3 ʯʘʩʪʝʡ ʠ 10 ʚʦʧʨʦʩʦʚ. ʆʧʨʦʩʳ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʨʘʟʜʝʣʘʤ çʀʩʪʦʨʠʷ 

ʨʦʜʥʦʛʦ ʢʨʘʷè, çʇʨʠʨʦʜʘ ʨʦʜʥʦʛʦ ʢʨʘʷè ʠ çɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳè. ʆʧʨʦʩ ʧʦʢʘʟʘʣ, 
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ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʩʪʫʜʝʥʪʦʚ, ʧʨʦʷʚʣʷʶʱʠʭ ʠʥʪʝʨʝʩ ʢ ʧʦʠʩʢʫ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʦʜʥʦʤ ʢʨʘʝ ʠ ʚʣʘ-

ʜʝʶʱʠʭ ʟʥʘʥʠʷʤʠ ʦ ʝʛʦ ʩʘʢʨʘʣʴʥʳʭ ʤʝʩʪʘʭ, ʢʨʘʡʥʝ ʤʘʣʦ. 

ʇʦʩʣʝ ʦʧʨʦʩʘ ʦʪʚʝʪʳ ʩʪʫʜʝʥʪʦʚ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʳ. ʇʨʦʘʥʘ-

ʣʠʟʠʨʦʚʘʚ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ, ʤʳ ʧʝʨʝʰʣʠ ʢ ʦʩʥʦʚʥʦʤʫ ʵʪʘʧʫ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʟʘʥʷʪʠʷ. ɺ ʪʝʯʝ-

ʥʠʝ ʧʝʨʚʳʭ 7 ʥʝʜʝʣʴ ʢʫʨʩʘ çɺʝʙ-ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝè, ʧʨʦʚʦʜʠʤʦʛʦ ʚ ʧʝʨʠʦʜ 5-ʛʦ ʠ 7-ʛʦ ʩʝ-

ʤʝʩʪʨʦʚ, ʢʘʢ ʦʩʥʦʚʥʦʛʦ ʧʝʨʠʦʜʘ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʟʘʥʷʪʠʷ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ 3-ʛʦ ʠ 4-ʛʦ ʢʫʨʩʦʚ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ çɻʝʦʛʨʘʬʠʷè ʢʨʘʝʚʝʜʯʝʩʢʠʝ ʪʝʤʳ ʠʟʫʯʘʣʠʩʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘ-

ʥʠʷ. 

ʆʩʥʦʚʥʦʡ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʦʡ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʘʨʪʳ ʚ ʭʦʜʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ, ʙʳʣʘ ArcGIS 10.3. ʉʦʛʣʘʩʥʦ 7-ʥʝʜʝʣʴʥʦʤʫ ʧʣʘʥʫ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ, 

ʩʪʫʜʝʥʪʳ ʙʳʣʠ ʧʨʦʠʥʬʦʨʤʠʨʦʚʘʥʳ ʦʙ ʦʙʱʝʤ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤ-

ʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʪʘʢʦʛʦ ʢʘʢ ArcMap, ʥʝʦʙʭʦʜʠʤʳʭ ʠʥʩʪʨʫʤʝʥʪʘʭ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʘʨʪ ʠ 

ʢʣʶʯʝʚʳʭ ʬʫʥʢʮʠʷʭ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ [11]. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘ-

ʙʦʪʳ ʙʳʣʠ ʧʦʜʛʦʪʦʚʣʝʥʳ ʥʦʚʘʷ ʧʨʦʛʨʘʤʤʘ ʦʙʫʯʝʥʠʷ ʠ ʧʨʦʛʨʘʤʤʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʧʦ 7-

ʥʝʜʝʣʴʥʦʡ ʜʠʩʮʠʧʣʠʥʝ çɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝè [12]. ɹʦʣʝʝ ʧʦʜʨʦʙʥʘʷ ʠʥ-

ʬʦʨʤʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 2 [13]. ʇʨʠ ʧʦʜʛʦʪʦʚʢʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʙʳʣʦ ʠʩʧʦʣʴʟʦ-

ʚʘʥʦ ʤʥʦʛʦ ʨʘʙʦʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʩʪʦʨʠʝʡ ʠ ʪʫʨʠʟʤʦʤ ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ [14, 15, 

16, 17]. ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʤʝʪʦʜʳ ʧʦʜʛʦʪʦʚʢʠ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʢʘʨʪ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ) [18, 19, 20]. 
 

ʊʘʙʣʠʮʘ 2. ʅʦʚʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ çɻʀʉ ʩ ʵʣʝʤʝʥʪʘʤʠ ʢʨʘʝʚʝʜʝʥʠʷè (7 ʥʝʜʝʣʴ) 

[14, 19, 20] 
ʅʝʜʝʣʷ GIS ʂʨʘʝʚʝʜʝʥʠʝ GIS ʩ ʵʣʝʤʝʥʪʘʤʠ 

ʢʨʘʝʚʝʜʝʥʠʷ 

ʊʝʤʘʪʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ 

1 

ɺʚʝʜʝʥʠʝ ʚ ɻʀʉ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʦʙ-

ʣʘʩʪʴ ɻʀʉ 

ʇʦʥʷʪʠʝ ʠ ʟʥʘʯʝʥʠʝ 

ʢʨʘʝʚʝʜʝʥʠʷ 

ɺʚʝʜʝʥʠʝ ʚ ɻʀʉ. 

ɺʦʟʤʦʞʥʦʩʪʠ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ArcGIS. 

ɺʚʝʜʝʥʠʝ ʚ ʧʝʨʩʦʥʘʣʴʥʫʶ 

ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʇʆ 

ArcMap. ɼʦʙʘʚʣʝʥʠʝ 

ʨʘʟʜʝʣʦʚ ArcCatalog, 

ArcToolbox ʠ ʩʙʦʨ 

ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʘʭ 

2 

ʉʪʨʫʢʪʫʨʘ ʠ ʬʫʥʢ-

ʮʠʠ ʛʝʦʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʭ ʩʠʩʪʝʤ 

ʀʩʪʦʨʠʷ ʠ ʟʥʘʯʝʥʠʝ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ 

ʨʦʜʥʦʛʦ ʢʨʘʷ 

ʅʦʚʳʡ ʧʨʦʝʢʪ. ɺʳ-

ʙʦʨ ʪʝʤʳ ʧʝʨʚʦʛʦ 

ʧʨʦʝʢʪʘ ArcMap 

ʉʪʫʜʝʥʪʘʤ ʙʳʣʦ 

ʧʨʝʜʣʦʞʝʥʦ ʨʘʟʨʘʙʦʪʘʪʴ 

ʧʨʦʝʢʪ, ʩʚʷʟʘʥʥʳʡ ʩ 

ʪʫʨʠʩʪʠʯʝʩʢʠʤʠ 

ʦʙʲʝʢʪʘʤʠ, ʠʩʪʦʨʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ 

ʦʙʲʝʢʪʘʤʠ, ʦʩʦʙʦ 

ʦʭʨʘʥʷʝʤʳʤʠ ʠ 

ʩʘʢʨʘʣʴʥʳʤʠ ʤʝʩʪʘʤʠ 

ʨʦʜʥʦʛʦ ʢʨʘʷ. 

3 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ 

ʙʘʟʘʤʠ ʜʘʥʥʳʭ 

ʆʩʥʦʚʥʳʝ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʦʙʲʝʢʪʳ ʨʝʛʠʦʥʘ 

ʉʦʟʜʘʥʠʝ ʙʘʟʳ ʛʝʦ-

ʜʘʥʥʳʭ ʨʝʛʠʦʥʘ. 

ʇʦʜʛʦʪʦʚʢʘ ʰʝʡʧ-

ʬʘʡʣʦʚ ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʪʝʤʘʪʠʢʠ 

ʧʨʦʝʢʪʘ. 

ʉʦʟʜʘʥʠʝ ʥʦʚʦʡ ʙʘʟʳ ʛʝʦ-

ʜʘʥʥʳʭ ʚ ʧʨʦʛʨʘʤʤʥʦʤ 

ʦʙʝʩʧʝʯʝʥʠʠ ArcMap. ʇʦʜ-

ʛʦʪʦʚʢʘ ʰʝʡʧ-ʬʘʡʣʦʚ ʚ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʘʪʠʢʠ 

ʧʨʦʝʢʪʘ ʠ ʢʦʤʧʦʥʝʥʪʦʚ 

ʥʘʪʫʨʳ. ʇʦʜʛʦʪʦʚʢʘ 

ʩʪʨʫʢʪʫʨʳ ʰʝʡʧ-ʬʘʡʣʘ 

4 

ɺʚʦʜ ʚʝʢʪʦʨʥʳʭ ʠ 

ʨʘʩʪʨʦʚʳʭ ʜʘʥʥʳʭ. 

ʀʩʪʦʨʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʛʠʦʥʘ 

ɺʚʦʜ ʚʝʢʪʦʨʥʳʭ ʠ 

ʨʘʩʪʨʦʚʳʭ ʜʘʥʥʳʭ 

ʨʝʛʠʦʥʘ. 

ʋʩʪʘʥʦʚʣʝʥʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʧʨʠʚʷʟʢʠ 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ 

ʧʨʠʚʷʟʢʘ ʬʠʟʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ, 

ʣʘʥʜʰʘʬʪʥʦ-

ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʢ 

ʥʦʚʦʤʫ ʧʨʦʝʢʪʫ 
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5 

ʉʦʟʜʘʥʠʝ ʥʦʚʳʭ 

ʦʙʲʝʢʪʦʚ ʚ 

ʧʨʦʛʨʘʤʤʝ. ʊʦʯʢʠ, 

ʣʠʥʠʠ, ʧʦʣʠʛʦʥʳ 

ʊʫʨʠʩʪʠʯʝʩʢʠʝ ʤʝʩʪʘ 

ʨʝʛʠʦʥʘ 

ɺʚʦʜ ʚʝʢʪʦʨʥʳʭ ʠ 

ʨʘʩʪʨʦʚʳʭ ʜʘʥʥʳʭ 

ʨʝʛʠʦʥʘ. 

ʋʩʪʘʥʦʚʣʝʥʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʧʨʠʚʷʟʢʠ 

ʉʙʦʨ ʚʝʢʪʦʨʥʳʭ ʠ ʨʘʩʪʨʦ-

ʚʳʭ ʜʘʥʥʳʭ 

6 

ʉʙʦʨ ʚʝʢʪʦʨʥʳʭ ʠ 

ʨʘʩʪʨʦʚʳʭ ʜʘʥʥʳʭ 

ʆʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ 

ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ 

ʨʝʛʠʦʥʘ ʠ ʦʭʨʘʥʘ ʧʨʠ-

ʨʦʜʳ 

ʉʦʟʜʘʥʠʝ ʢʦʤʧʣʝʢʩʘ 

ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ 

ʩʠʤʚʦʣʦʚ ʧʦ ʚʳ-

ʙʨʘʥʥʦʡ ʪʝʤʝ 

ʇʦʜʛʦʪʦʚʢʘ ʢʘʨʪʦʛʨʘʬʠʯʝ-

ʩʢʦʡ ʩʙʦʨʢʠ. ʇʦʜʛʦʪʦʚʢʘ 

ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ 

ʢʘʨʪ ʧʦ ʧʨʘʚʠʣʫ ʦʬʦʨʤʣʝ-

ʥʠʷ ʢʘʨʪʳ. 

7 ɻʝʦʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʡ ʧʨʦʝʢʪ. ʇʦʜʛʦ-

ʪʦʚʢʘ ʪʝʤʘʪʠʯʝʩʢʦʡ 

ʢʘʨʪʳ. 

ʇʦʜʛʦʪʦʚʢʘ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʧʦ ʚʳʙʨʘʥʥʦʤʫ ʨʝ-

ʛʠʦʥʫ 

ʆʪʯʝʪ ʦ ʧʦʜʛʦʪʦʚ-

ʣʝʥʥʦʤ ʠʩʩʣʝʜʦʚʘ-

ʥʠʠ 

ʆʟʥʘʢʦʤʣʝʥʠʝ ʩ ʧʨʦʮʝʜʫ-

ʨʦʡ ʠ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʇʦʜʛʦʪʦʚʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʇʨʦʮʝʩʩ ʧʦʚʳʰʝʥʠʷ ʠʥʪʝʨʝʩʘ ʫʯʘʱʠʭʩʷ ʧʨʦʠʩʭʦʜʠʪ ʥʝ 

ʪʦʣʴʢʦ ʯʝʨʝʟ ʩʦʮʠʘʣʴʥʳʝ ʟʘʜʘʯʠ, ʥʦ ʠ ʯʝʨʝʟ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ. ʋʩʧʝʚʘʝʤʦʩʪʴ ʫʯʘʱʠʭʩʷ 

ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʧʨʠʤʝʥʷʚʰʠʭ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ, ʙʳʣʘ ʚ 1,5 ʨʘʟʘ ʥʠʞʝ ʫʩʧʝʚʘʝʤʦʩʪʠ 

ʫʯʘʱʠʭʩʷ, ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʪʨʘʜʠʮʠʦʥʥʳʤ ʤʝʪʦʜʘʤ [21]. ʇʨʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʪʘʢʠʭ 

ʚʦʧʨʦʩʦʚ ʪʨʝʙʦʚʘʣʦʩʴ ʨʘʟʚʠʪʠʝ ʵʣʝʤʝʥʪʦʚ ʢʨʘʝʚʝʜʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʦʚ ʢʘʨʪʠʨʦʚʘʥʠʷ. 

ʋʯʝʙʥʳʡ ʧʨʦʮʝʩʩ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʨʘʟʚʠʪʠʝ ʠʥʪʝʨʝʩʘ ʫʯʘʱʠʭʩʷ ʢ ʤʝʩʪʥʦʡ ʠʩʪʦʨʠʠ ʠ 

ʧʨʠʨʦʜʥʳʤ ʦʙʲʝʢʪʘʤ, ʧʦʢʘʟʘʣ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ɺʢʣʶʯʝʥʠʝ ʚ ʢʫʨʩ ʵʣʝʤʝʥʪʦʚ 

ʢʨʘʝʚʝʜʝʥʠʷ ʦʢʘʟʘʣʦʩʴ ʫʜʘʯʥʳʤ ʨʝʰʝʥʠʝʤ, ʪʘʢ ʢʘʢ ʥʝ ʪʦʣʴʢʦ ʦʙʦʛʘʪʠʣʦ ʟʥʘʥʠʷ ʫʯʘʱʠʭʩʷ, ʥʦ 

ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʦʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʦʙʣʘʩʪʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ (ɻʀʉ). ʆʙʫʯʝʥʠʝ ʩʪʨʦʠʣʦʩʴ ʥʘ ʟʘʜʘʥʠʷʭ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʢʘʨʪ ʠ ʙʘʟʳ ʛʝʦʜʘʥʥʳʭ, ʯʪʦ 

ʧʦʟʚʦʣʠʣʦ ʫʯʘʱʠʤʩʷ ʧʦʯʫʚʩʪʚʦʚʘʪʴ ʚʘʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʘʢʪʫʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʠ ʧʦʥʷʪʴ 

ʮʝʥʥʦʩʪʴ ʨʦʜʥʦʛʦ ʢʨʘʷ. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʧʨʦʛʨʘʤʤʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʘʢ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ, ʪʘʢ ʠ ʩʦʮʠʘʣʴʥʳʭ ʥʘʚʳʢʦʚ. ɿʘ ʩʝʤʴ ʥʝʜʝʣʴ ʢʫʨʩʘ ʩʪʫʜʝʥʪʳ ʦʬʦʨʤʠʣʠ ʜʚʝ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʘʨʪʳ ʠ ʪʨʠ ʤʘʨʰʨʫʪʘ ʚ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʝ ArcGIS Story Maps. 

ɺ ʪʝʯʝʥʠʝ 7 ʥʝʜʝʣʴ ʩʪʫʜʝʥʪʳ ʨʘʙʦʪʘʣʠ ʥʘʜ ʪʝʤʘʤʠ, ʦʙʦʟʥʘʯʝʥʥʳʤʠ ʚ ʫʯʝʙʥʦʤ ʧʣʘʥʝ. 

ɺʥʝʩʝʥʠʝ ʵʣʝʤʝʥʪʘ ʢʨʘʝʚʝʜʝʥʠʷ ʚ ʫʯʝʙʥʳʡ ʧʣʘʥ ʦʩʥʦʚʥʦʛʦ ʢʫʨʩʘ çɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʝ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝè ʥʝ ʦʢʘʟʘʣʦ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʦʙʱʠʡ ʦʙʲʝʤ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɺ ʦʩʪʘʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʥʠʢʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʣʝʢʮʠʷʭ ʜʝʣʘʝʪ ʠʭ ʙʦʣʝʝ 

ʫʚʣʝʢʘʪʝʣʴʥʳʤʠ ʜʣʷ ʩʪʫʜʝʥʪʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʨʘʩʩʤʦʪʨʠʤ ʨʝʟʫʣʴʪʘʪʳ ʧʝʨʚʦʛʦ ʠ 

ʧʦʩʣʝʜʥʝʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚ ʊʘʙʣʠʮʝ 4. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʩʪʫʜʝʥʪʳ ʧʦʜʛʦʪʦʚʠʣʠ ʙʘʟʫ ʛʝʦʜʘʥʥʳʭ 

ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʨʘʙʦʪʘʣʠ ʩ ʚʝʢʪʦʨʥʳʤʠ ʠ ʨʘʩʪʨʦʚʳʤʠ ʜʘʥʥʳʤʠ [22]. 

ɺ ʭʦʜʝ ʢʫʨʩʘ ʩʪʫʜʝʥʪʳ ʧʨʠʤʝʥʷʣʠ ʤʝʪʦʜʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʠ 

ʦʙʨʘʙʘʪʳʚʘʣʠ ʢʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ. ʆʩʚʦʝʥʠʝ ʵʪʠʭ ʤʝʪʦʜʦʚ ʧʦʟʚʦʣʠʣʦ ʠʤ ʩʦʟʜʘʪʴ ʮʠʬʨʦʚʫʶ 

ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ ʠ ʚʳʜʝʣʠʪʴ ʢʣʶʯʝʚʳʝ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ 

ʨʝʛʠʦʥʦʚ ʩ ʫʥʠʢʘʣʴʥʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʪʘʢʠʭ ʢʘʢ ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʦʙʣʘʩʪʴ. 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʪʘʢʞʝ ʙʳʣʦ ʫʜʝʣʝʥʦ ʩʦʟʜʘʥʠʶ ʢʘʨʪʳ ʪʫʨʠʩʪʠʯʝʩʢʠʭ 

ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ, ʩʘʢʨʘʣʴʥʳʭ ʤʝʩʪ ʠ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʯʪʦ 

ʧʦʟʚʦʣʠʣʦ ʩʪʫʜʝʥʪʘʤ ʧʦʯʫʚʩʪʚʦʚʘʪʴ ʩʚʷʟʴ ʩ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʳʤ ʥʘʩʣʝʜʠʝʤ ʨʝʛʠʦʥʘ. 

ɺ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʛʝʦʙʘʟʳ ʜʘʥʥʳʭ ʩʪʫʜʝʥʪʳ ʥʘʫʯʠʣʠʩʴ ʧʨʦʚʦʜʠʪʴ ʢʦʤʧʴʶʪʝʨʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʥʘʟʝʤʥʳʡ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ, 

ʩʦʟʜʘʥʥʳʭ ʩʪʫʜʝʥʪʘʤʠ (shape-ʬʘʡʣ) [23, 24, 25], ʙʳʣʠ ʧʦʜʛʦʪʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ ʧʦ 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ: 

- ʦʙʨʘʙʦʪʘʥʥʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʩʧʫʪʥʠʢʦʚʳʤ ʩʥʠʤʢʘʤ; 

- ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ; 

- ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʠʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʘ; 

- ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ ʜʝʣʝʥʠʝ ʪʝʨʨʠʪʦʨʠʡ; 

- ʜʘʥʥʳʝ ʧʦ ʪʫʨʠʩʪʠʯʝʩʢʠʤ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʷʤ, ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʤ ʠ ʠʩʪʦʨʠʯʝʩʢʠʤ 

ʦʙʲʝʢʪʘʤ, ʩʘʢʨʘʣʴʥʳʤ ʤʝʩʪʘʤ ʠ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʤ ʧʨʠʨʦʜʥʳʤ ʪʝʨʨʠʪʦʨʠʷʤ. 
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ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʤʦʤʝʥʪʦʚ ʩʪʘʣʘ ʨʘʙʦʪʘ ʩ ʚʝʢʪʦʨʥʳʤʠ ʠ ʨʘʩʪʨʦʚʳʤʠ ʜʘʥʥʳʤʠ. ʕʪʦ 

ʥʘʫʯʠʣʦ ʩʪʫʜʝʥʪʦʚ ʥʝ ʪʦʣʴʢʦ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʥʦ ʠ ʧʨʝʜʩʪʘʚʣʷʪʴ ʝʝ ʚ ʚʠʜʝ 

ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʮʠʬʨʦʚʦʝ ʚʠʜʝʦ. ʊʘʢʠʝ ʥʘʚʳʢʠ ʦʩʦʙʝʥʥʦ ʚʦʩʪʨʝʙʦʚʘʥʳ 

ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʛʜʝ ʚʠʟʫʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʘʥʘʣʠʟʘ 

ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʈʘʙʦʪʘʷ ʚ ArcGIS Story Maps, ʩʪʫʜʝʥʪʳ ʩʦʟʜʘʚʘʣʠ ʥʝ ʪʦʣʴʢʦ ʢʘʨʪʳ, ʥʦ ʠ 

ʮʝʣʦʩʪʥʳʝ ʠʩʪʦʨʠʠ, ʩʚʷʟʳʚʘʶʱʠʝ ʧʨʠʨʦʜʥʳʝ ʠ ʢʫʣʴʪʫʨʥʳʝ ʦʙʲʝʢʪʳ ʨʝʛʠʦʥʘ. 

ɺʚʝʜʝʥʠʝ ʚ ɻʀʉ ʠ ʦʙʣʘʩʪʠ ʝʝ ʧʨʠʤʝʥʝʥʠʷ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʦʩʴ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʦʡ ʥʝʜʝʣʠ 

ʩʦʛʣʘʩʥʦ ʫʯʝʙʥʦʤʫ ʧʣʘʥʫ. 

 

ʊʘʙʣʠʮʘ 3. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʠ ʧʦʚʪʦʨʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʝʡ 
ɺʦʧʨʦʩʳ ʇʨʝʜʚʘʨʠʪʝʣʴʥʦʝ 

ʪʝʩʪʠʨʦʚʘʥʠʝ 

ɺʪʦʨʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʈʘʟʥʠʮʘ 

ʂʦʣʠʯʝʩʪʚʦ ʉʨʝʜʥʷʷ 

ʦʮʝʥʢʘ 

ʂʦʣʠʯʝʩʪʚʦ ʉʨʝʜʥʷʷ 

ʦʮʝʥʢʘ 

ʗ ʦʯʝʥʴ ʠʥʪʝʨʝʩʫʶʩʴ ʠʩʪʦʨʠʝʡ ʩʚʦʝʡ ʨʦ-

ʜʠʥʳ. 

9 39.1 15 65.2 26.1 

ʗ ʟʥʘʢʦʤ ʩ ʦʙʲʝʢʪʘʤʠ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝ-

ʜʠʷ ʤʦʝʡ ʨʦʜʥʦʡ ʟʝʤʣʠ. 

10 43.4 21 91.3 47.9 

ʗ ʟʥʘʢʦʤ ʩ ʩʘʢʨʘʣʴʥʳʤʠ ʤʝʩʪʘʤʠ ʤʦʝʡ 

ʨʦʜʥʦʡ ʟʝʤʣʠ. 

3 13.0 22 95.6 82.6 

ʗ ʧʦʩʝʪʠʣ ʩʘʢʨʘʣʴʥʳʝ ʤʝʩʪʘ ʤʦʝʡ ʨʦʜʥʦʡ 

ʟʝʤʣʠ 

2 8.6 4 17.3 8.7 

ʗ ʟʥʘʢʦʤ ʩ ʪʫʨʠʩʪʠʯʝʩʢʠʤʠ ʤʝʩʪʘʤʠ ʤʦʝʡ 

ʨʦʜʠʥʳ. 

15 23.0 23 100 77.0 

ʗ ʧʦʩʝʪʠʣ ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʤʝʩʪʘ ʩʚʦʝʡ ʨʦ-

ʜʠʥʳ. 

12 52.1 12 52.1 0 

ʗ ʟʥʘʢʦʤ ʩ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ 

ʤʦʝʡ ʨʦʜʥʦʡ ʟʝʤʣʠ. 

17 73.9 23 100 26.1 

ʗ ʟʥʘʶ ʦʙ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʭ ʧʨʦʙʣʝʤʘʭ ʤʦʝʡ ʨʦʜʠʥʳ. 

15 65.2 18 78.2 13.0 

ʗ ʫʤʝʶ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʢʘʨʪʳ ʥʘ ʦʩʥʦʚʝ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

0 0 22 95.6 95.6 

ʗ ʫʤʝʶ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʢʘʨʪʫ ʥʘ ʦʩʥʦʚʝ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ArcGIS. 

0 0 21 91.3 91.3 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ 7-ʥʝʜʝʣʴʥʳʭ ʟʘʥʷʪʠʡ ʧʦ ʢʨʘʝʚʝʜʝʥʠʶ ʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʠʩʪʝʤʘʤ, 

ʚʢʣʶʯʘʷ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ, ʫ ʩʪʫʜʝʥʪʦʚ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʥʘʚʳʢʠ ʚ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʢʘʨʪ ʠ ʧʨʠʦʙʨʝʪʝʥʠʠ ʟʥʘʥʠʡ ʦ ʨʦʜʥʦʤ ʢʨʘʝ. ʂʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚ ʧʝʨʚʦʤ 

ʧʨʦʚʝʜʝʥʥʦʤ ʦʧʨʦʩʝ, ʩʪʫʜʝʥʪʳ ʧʦʢʘʟʘʣʠ ʩʣʘʙʳʡ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ʠ ʠʥʪʝʨʝʩʘ ʢ ʨʦʜʥʦʤʫ ʢʨʘʶ. 

ʇʦʩʣʝ ʣʝʢʮʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʧʦ ʫʯʝʙʥʦʤʫ ʧʣʘʥʫ, ʫ ʩʪʫʜʝʥʪʦʚ ʫʣʫʯʰʠʣʠʩʴ ʟʥʘʥʠʷ 

ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ, ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʤʝʩʪ ʠ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʠ ʜʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 4. ʂʘʢ ʚʠʜʥʦ ʠʟ ʣʠʥʝʡʥʦʡ ʜʠʘʛʨʘʤʤʳ, ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʦʩʣʠ ʟʥʘʥʠʷ ʩʪʫʜʝʥʪʦʚ ʧʦ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʶ ʚ ɻʀʉ ʩ ʠʥʜʝʢʩʦʤ ʦʪ 91,3 ʜʦ 95,6%. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʧʳʪʘ ʟʥʘʥʠʷ 

ʩʪʫʜʝʥʪʦʚ ʦ ʩʘʢʨʘʣʴʥʳʭ ʤʝʩʪʘʭ ʨʦʜʥʦʛʦ ʢʨʘʷ ʚʦʟʨʦʩʣʠ ʩ 13% ʜʦ 95,6%. ʈʘʟʥʠʮʘ ʚ 82,6% 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʢʘʨʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʩʘʢʨʘʣʴʥʳʝ ʤʝʩʪʘ ʠ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʝ 

ʧʘʤʷʪʥʠʢʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʳ ArcGIS, ʦʢʘʟʘʣʠ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʨʘʙʦʪʫ. ɸ ʪʘʢʞʝ ʥʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʩʢʦʣʴʢʦ 

ʢʘʨʪ, ʩʦʩʪʘʚʣʝʥʥʳʭ ʩʪʫʜʝʥʪʘʤʠ ʚʦ ʚʨʝʤʷ ʧʨʘʢʪʠʢʠ (ʨʠʩ. 2, 3). 
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ʈʠʩʫʥʦʢ 2. ʊʫʨʠʩʪʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ʠ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ  

ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 
 

ʀʟʫʯʝʥʠʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩ ʵʣʝʤʝʥʪʘʤʠ ʢʨʘʝʚʝʜʝʥʠʷ ʧʨʠʚʝʣʦ ʢ ʙʦʣʴʰʝʤʫ 

ʫʚʘʞʝʥʠʶ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʠ ʧʦʚʳʩʠʣʦ ʠʭ ʠʥʪʝʨʝʩ ʢ ʨʦʜʥʦʡ ʟʝʤʣʝ. ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ 

ʤʳ ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʠʥʪʝʨʝʩʘ ʥʘʩʝʣʝʥʠʷ ʢ ʤʝʩʪʥʦʡ ʠʩʪʦʨʠʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʙʦʣʝʝ ʩʠʣʴʥʦʡ ʧʨʠʚʷʟʘʥʥʦʩʪʠ ʢ ʨʦʜʥʦʡ ʟʝʤʣʝ. ʂʨʦʤʝ ʪʦʛʦ, ʪʘʢʘʷ ʙʦʣʝʝ ʩʠʣʴʥʘʷ ʧʨʠʚʷʟʘʥʥʦʩʪʴ 

ʢ ʨʦʜʥʦʡ ʟʝʤʣʝ ʜʦʣʞʥʘ ʧʨʠʚʝʩʪʠ ʢ ʧʦʚʳʰʝʥʠʶ ʛʨʘʞʜʘʥʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɹʦʣʝʝ ʪʦʛʦ, ʚ ʵʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʳ ʥʘʤʝʨʝʚʘʣʠʩʴ ʠʟʫʯʠʪʴ, ʤʦʛʫʪ ʣʠ ʵʪʠ ʵʬʬʝʢʪʳ, ʩʧʝʮʠʬʠʯʥʳʝ ʜʣʷ ʤʝʩʪʥʦʛʦ 

ʢʦʥʪʝʢʩʪʘ, ʧʨʠʚʝʩʪʠ ʢ ʦʙʱʝʤʫ ʧʦʚʳʰʝʥʠʶ ʠʥʜʝʢʩʘ ʩʦʮʠʘʣʴʥʦʛʦ ʢʘʧʠʪʘʣʘ, ʚʢʣʶʯʘʷ 

ʩʦʮʠʘʣʴʥʦʝ ʜʦʚʝʨʠʝ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʛʦ ʤʳ ʨʘʟʨʘʙʦʪʘʣʠ ʧʨʦʛʨʘʤʤʫ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, 

ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʦʙʫʯʝʥʠʝ ʤʦʣʦʜʳʭ ʞʠʪʝʣʝʡ ʠʩʪʦʨʠʠ ʠʭ ʤʝʩʪʥʳʭ ʩʦʦʙʱʝʩʪʚ. ʄʳ 

ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʟʥʘʥʠʡ ʣʶʜʝʡ ʦ ʤʝʩʪʥʦʡ ʠʩʪʦʨʠʠ ʜʦʣʞʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʧʦʚʳʩʠʪʴ ʠʭ ʠʥʪʝʨʝʩ ʢ ʤʝʩʪʥʦʡ ʠʩʪʦʨʠʠ [2, 26, 27]. ʕʪʦʪ ʧʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ ʢ ʧʨʦʰʣʦʤʫ 

ʤʝʩʪʥʦʡ ʟʝʤʣʠ ʜʦʣʞʝʥ ʧʨʠʚʝʩʪʠ ʢ ʫʩʠʣʝʥʠʶ ʧʨʠʚʷʟʘʥʥʦʩʪʠ ʢ ʨʦʜʥʦʤʫ ʤʝʩʪʫ, ʘ ʪʘʢʞʝ ʢ 

ʧʦʚʳʰʝʥʠʶ ʤʝʩʪʥʦʡ ʛʨʘʞʜʘʥʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ, ʚʦʟʤʦʞʥʦ, ʢ ʙʦʣʝʝ ʰʠʨʦʢʦʤʫ ʜʦʚʝʨʠʶ. 

 
ʈʠʩʫʥʦʢ 3. ʉʘʢʨʘʣʴʥʳʝ ʤʝʩʪʘ ʠ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʧʘʤʷʪʥʠʢʠ 
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ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʢʘʢ ʩʨʝʜʩʪʚʦ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʥʦʛʦ ʩʦʟʥʘʥʠʷ ʠ 

ʛʨʘʞʜʘʥʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʉʪʫʜʝʥʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚʳʩʪʫʧʘʝʪ ʫʯʘʩʪʥʠʢʦʤ ʛʨʘʞʜʘʥʩʢʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚʘ. ɻʘʨʤʦʥʠʷ ʚʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ ʣʠʯʥʦʩʪʠ ʠ ʢʦʣʣʝʢʪʠʚʘ, ʘ ʪʘʢʞʝ 

ʚʳʧʦʣʥʝʥʠʝ ʛʨʘʞʜʘʥʩʢʦʛʦ ʜʦʣʛʘ ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʝʡʰʠʤ ʘʩʧʝʢʪʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʨʘʞʜʘʥʠʥʘ 

ʜʣʷ ʨʦʜʥʦʡ ʩʪʨʘʥʳ. ʇʫʪʴ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʵʪʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤ, ʥʦ ʝʝ 

ʦʩʥʦʚʘ ʣʝʞʠʪ ʚ ʨʘʟʚʠʪʠʠ ʠʥʪʝʨʝʩʘ ʢ ʠʩʪʦʨʠʠ ʠ ʢʫʣʴʪʫʨʝ ʨʦʜʥʦʡ ʩʪʨʘʥʳ. ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʟʥʘʥʠʡ ʤʦʣʦʜʝʞʠ ʦ ʢʫʣʴʪʫʨʥʦʤ ʥʘʩʣʝʜʠʠ, ʠʩʪʦʨʠʯʝʩʢʠʭ 

ʜʝʷʪʝʣʷʭ ʠ ʧʘʤʷʪʥʠʢʘʭ ʨʦʜʥʦʛʦ ʢʨʘʷ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ ʧʨʝʦʜʦʣʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ 

ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʘʮʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʠʥʬʦʨʤʘʮʠʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʧʦʚʳʰʝʥʠʶ 

ʫʨʦʚʥʷ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʦ ʩʚʦʝʡ ʤʝʩʪʥʦʩʪʠ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ 

ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ [28]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʫʯʝʙʥʳʡ ʧʣʘʥ ʩʪʫʜʝʥʪʦʚ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ 

çɻʝʦʛʨʘʬʠʷè ʠ çɻʝʦʛʨʘʬʠʷ-ʠʩʪʦʨʠʷè ʙʳʣʠ ʚʚʝʜʝʥʳ ʵʣʝʤʝʥʪʳ ʢʨʘʝʚʝʜʯʝʩʢʠʭ ʥʘʫʢ. ʉ 2014 ʧʦ 

2024 ʛʦʜ ʚ ʫʯʝʙʥʳʡ ʧʣʘʥ ʙʳʣʦ ʚʢʣʶʯʝʥʦ ʯʝʪʳʨʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ 

ʧʨʦʛʨʘʤʤʳ (MapInfo, ArcGIS) ʠ ʚʥʝʩʝʥʦ ʪʨʠ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʜʝʨʞʘʥʠʝ ʦʙʫʯʝʥʠʷ. ʆʜʥʘʢʦ 

ʦʩʥʦʚʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʵʣʝʢʪʠʚʥʦʡ ʜʠʩʮʠʧʣʠʥʳ, ʩʚʷʟʘʥʥʘʷ ʩ ʢʨʘʝʚʝʜʯʝʩʢʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ, 

ʦʩʪʘʣʘʩʴ ʥʝʠʟʤʝʥʥʦʡ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʰʝʩʪʴ ʣʝʪ ʩʪʫʜʝʥʪʳ ʜʦʩʪʠʛʣʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʨʦʛʨʝʩʩʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʛʦʜʘʤʠ, ʚʳʧʦʣʥʷʷ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʨʘʟʨʘʙʘʪʳʚʘʷ ʮʠʬʨʦʚʳʝ ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ, ʩʦʟʜʘʚʘʷ ʧʨʦʝʢʪʳ ʚ 

ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʇʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʟʘ ʩʯʝʪ ʠʥʪʝʛʨʘʮʠʠ ɻʀʉ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ 

ʧʨʦʮʝʩʩ. ʇʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʟʘ ʩʯʝʪ ʠʥʪʝʛʨʘʮʠʠ ɻʀʉ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ. ʇʦʤʠʤʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ, ʜʘʥʥʳʡ ʢʫʨʩ ʦʪʢʨʳʣ ʥʦʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʪʫʜʝʥʪʦʚ ʩ ʤʝʩʪʥʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ. 

ʅʘʧʨʠʤʝʨ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʢʘʨʪʳ ʠ ʙʘʟʳ ʜʘʥʥʳʭ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʝʩʪʥʳʤʠ ʦʨʛʘʥʘʤʠ 

ʚʣʘʩʪʠ ʠ ʪʫʨʠʩʪʠʯʝʩʢʠʤʠ ʘʛʝʥʪʩʪʚʘʤʠ ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʤʘʨʰʨʫʪʦʚ ʠ 

ʩʦʭʨʘʥʝʥʠʷ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʫʜʝʥʪʳ ʧʦʯʫʚʩʪʚʦʚʘʣʠ ʩʝʙʷ ʥʝ ʪʦʣʴʢʦ 

ʦʙʫʯʘʶʱʠʤʠʩʷ, ʥʦ ʠ ʘʢʪʠʚʥʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʠʭ 

ʤʦʪʠʚʘʮʠʶ ʢ ʧʨʦʜʦʣʞʝʥʠʶ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ɻʀʉ ʠ ʢʨʘʝʚʝʜʝʥʠʷ. ʆʙʫʯʝʥʠʝ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʠʩʪʝʤʘʤ ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʢʨʘʝʚʝʜʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʧʦʣʫʯʠʣʦ 

ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʦʥʪʝʢʩʪʝ ʧʦʜʛʦʪʦʚʢʠ ʫʯʠʪʝʣʝʡ. ʕʪʦ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ 

ʩʧʝʮʠʘʣʠʩʪʳ ʚ ʦʙʣʘʩʪʠ ʛʝʦʛʨʘʬʠʠ ʠ ʠʩʪʦʨʠʠ, ʘ ʪʘʢʞʝ ʠʩʪʦʨʠʢʠ-ʛʝʦʛʨʘʬʳ ʦʩʦʟʥʘʣʠ ʚʘʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʢʘʨʪ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʰʢʦʣʴʥʠʢʦʚ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʚ ʨʘʤʢʘʭ ʥʦʚʳʭ ʰʢʦʣʴʥʳʭ ʧʨʦʛʨʘʤʤ 10-11 ʢʣʘʩʩʦʚ ʂʘʟʘʭʩʪʘʥʘ 

çʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝè ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʪʜʝʣʴʥʳʡ ʨʘʟʜʝʣ ʚ ʧʨʝʜʤʝʪʝ 

ʛʝʦʛʨʘʬʠʷ. ʕʪʦ ʧʦʤʦʛʘʝʪ ʫʯʠʪʝʣʷʤ ʦʩʚʘʠʚʘʪʴ ʥʦʚʳʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ. ɺ ʵʪʦʡ 

ʩʚʷʟʠ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 

ʨʘʟʨʘʙʦʪʘʥʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ ʢʫʨʩʦʚ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʫʯʠʪʝʣʝʡ çɻʀʉ ʚ 

ʧʨʝʧʦʜʘʚʘʥʠʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥè. ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤʳ ʧʣʘʥʠʨʫʝʪʩʷ ʩ ʩʝʥʪʷʙʨʷ 

2024 ʛʦʜʘ ʧʦ 2025 ʫʯʝʙʥʳʡ ʛʦʜ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʧʨʦʛʨʘʤʤʳ ï ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʟʥʘʥʠʡ 

ʫʯʠʪʝʣʝʡ ʛʝʦʛʨʘʬʠʠ ʚ ʦʙʣʘʩʪʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʦʙʫʯʝʥʠʝ ʥʘʚʳʢʘʤ ʩʦʩʪʘʚʣʝʥʠʷ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ. 

ʆʛʨʘʥʠʯʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʧʨʦʛʨʘʤʤʳ, ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʚʳʷʚʣʝʥ ʨʷʜ ʦʛʨʘʥʠʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ 

ʧʦʣʥʦʪʫ ʠ ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ: 

ʆʛʨʘʥʠʯʝʥʥʳʡ ʦʙʲʝʤ ʚʳʙʦʨʢʠ ʠ ʢʦʥʪʨʦʣʷ. ʍʦʪʷ ʧʨʦʛʨʘʤʤʘ ʧʦʢʘʟʘʣʘ ʨʦʩʪ ʠʥʪʝʨʝʩʘ ʠ 

ʟʥʘʥʠʡ, ʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 7 ʥʝʜʝʣʴ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ 

ʜʦʣʛʦʩʨʦʯʥʦʡ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʦʜʭʦʜʘ. ʂʨʦʤʝ ʪʦʛʦ, ʪʦʣʴʢʦ 8,7% 
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ʩʪʫʜʝʥʪʦʚ ʫʯʘʩʪʚʫʶʪ ʚ ʵʢʩʢʫʨʩʠʷʭ ʠ ʧʦʝʟʜʢʘʭ ʥʘ ʠʩʪʦʨʠʯʝʩʢʠʝ ʠ ʢʫʣʴʪʫʨʥʳʝ ʦʙʲʝʢʪʳ 

(ʥʘʧʨʠʤʝʨ, ʢʦʤʧʣʝʢʩ ɸʢʙʘʫʳʨ), ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʛʨʘʥʠʯʝʥʥʦʝ ʫʯʘʩʪʠʝ. 

ʆʪʩʫʪʩʪʚʠʝ ʢʦʥʪʨʦʣʷ ʥʘʜ ʚʣʠʷʥʠʝʤ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ. ʅʘ ʵʬʬʝʢʪ ʧʨʦʛʨʘʤʤʳ ʤʦʛʫʪ 

ʚʣʠʷʪʴ ʜʨʫʛʠʝ ʠʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠʣʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ 

ʦʮʝʥʢʫ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ʢʫʨʩʘ ʥʘ ʨʝʟʫʣʴʪʘʪʳ. ʅʘʧʨʠʤʝʨ, ʨʦʩʪ ʠʥʪʝʨʝʩʘ ʢ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʠ 

ʧʦʣʠʪʠʯʝʩʢʠʤ ʚʦʧʨʦʩʘʤ (+13%) ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥ ʩʦʙʳʪʠʷʤʠ ʚʥʝ ʫʯʝʙʥʦʡ 

ʧʨʦʛʨʘʤʤʳ. 

ʆʛʨʘʥʠʯʝʥʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ. ʍʦʪʷ ʩʪʫʜʝʥʪʳ ʦʩʚʦʠʣʠ ʠʥʩʪʨʫʤʝʥʪʳ 

ɻʀʉ ʠ ʪʝʤʘʪʠʯʝʩʢʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ, ʩʪʝʧʝʥʴ ʘʜʘʧʪʘʮʠʠ ʧʨʠʢʣʘʜʥʳʭ ʟʥʘʥʠʡ ʢ ʢʦʥʢʨʝʪʥʳʤ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʟʘʜʘʯʘʤ ʥʝ ʙʳʣʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ. ʅʝʪ ʜʘʥʥʳʭ ʦʙ ʫʯʘʩʪʠʠ ʩʪʫʜʝʥʪʦʚ 

ʚ ʧʨʦʝʢʪʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʝʰʝʥʠʝʤ ʣʦʢʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɻʀʉ. 

ʉʫʙʲʝʢʪʠʚʥʦʩʪʴ ʦʮʝʥʢʠ ʟʥʘʥʠʡ ʠ ʠʥʪʝʨʝʩʦʚ. ʆʮʝʥʢʘ ʜʦʩʪʠʞʝʥʠʡ ʫʯʘʱʠʭʩʷ ʦʩʥʦʚʘʥʘ ʥʘ 

ʩʘʤʦʦʪʯʝʪʘʭ ʠ ʩʨʘʚʥʝʥʠʠ ʜʘʥʥʳʭ ʜʦ ʠ ʧʦʩʣʝ ʢʫʨʩʘ. ʆʜʥʘʢʦ ʪʘʢʦʡ ʧʦʜʭʦʜ ʤʦʞʝʪ ʙʳʪʴ 

ʩʫʙʲʝʢʪʠʚʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʫʯʘʱʠʝʩʷ ʤʦʛʫʪ ʧʝʨʝʦʮʝʥʠʚʘʪʴ ʠʣʠ ʥʝʜʦʦʮʝʥʠʚʘʪʴ ʩʚʦʡ ʫʨʦʚʝʥʴ 

ʟʥʘʥʠʡ. 

ʇʨʝʜʣʘʛʘʝʤʳʝ ʫʣʫʯʰʝʥʠʷ. ʉʣʝʜʫʶʱʠʝ ʫʣʫʯʰʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʩʜʝʣʘʥʳ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʠ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ: 

ʇʨʦʜʣʠʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʛʨʘʤʤʳ ʠ ʨʘʩʰʠʨʠʪʴ ʚʳʙʦʨʢʫ. ʈʘʩʰʠʨʝʥʠʝ ʢʫʨʩʘ ʠ 

ʚʦʚʣʝʯʝʥʠʝ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʩʪʫʜʝʥʪʦʚ ʧʦʟʚʦʣʠʪ ʜʝʣʘʪʴ ʙʦʣʝʝ ʦʙʦʩʥʦʚʘʥʥʳʝ ʚʳʚʦʜʳ. 

ʈʝʢʦʤʝʥʜʫʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʣʝʚʳʝ ʨʘʙʦʪʳ ʠ ʧʦʝʟʜʢʠ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʫʯʘʩʪʠʷ. 

ʅʘʧʨʠʤʝʨ, ʨʝʛʫʣʷʨʥʳʝ ʧʦʩʝʱʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʤʦʛʫʪ ʟʘʢʨʝʧʠʪʴ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ. 

ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʦʚ ʠ ʪʝʤʘʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʦʝʢʪʥʘʷ ʨʘʙʦʪʘ, ʩʚʷʟʘʥʥʘʷ ʩ 

ʤʝʩʪʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʜʦʣʞʥʘ ʙʳʪʴ ʚʢʣʶʯʝʥʘ ʚ ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʟʥʘʯʠʤʦʩʪʠ ʢʫʨʩʘ. ʅʘʧʨʠʤʝʨ, ʩʦʟʜʘʥʠʝ ʢʘʨʪ ʩʦʭʨʘʥʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠʣʠ ʘʥʘʣʠʟ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʚ ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʥʘʚʳʢʦʚ ʩʪʫʜʝʥʪʦʚ. 

ʇʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ. ɼʣʷ ʩʥʠʞʝʥʠʷ ʚʣʠʷʥʠʷ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ 

ʢʦʥʪʨʦʣʴʥʳʝ ʛʨʫʧʧʳ, ʥʝ ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʇʨʦʛʨʘʤʤʝ, ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʠʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʫʯʘʩʪʥʠʢʦʚ ʢʫʨʩʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʊʦʯʥʳʝ ʩʨʝʜʩʪʚʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʮʝʥʢʠ. ɺʤʝʩʪʦ ʩʘʤʦʦʪʯʝʪʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʥʝʜʨʷʪʴ 

ʦʙʲʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʟʥʘʥʠʡ, ʪʘʢʠʝ ʢʘʢ ʪʝʩʪʳ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ, ʧʨʦʚʝʨʷʝʤʳʝ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʪʦʯʥʫʶ ʦʮʝʥʢʫ ʫʨʦʚʥʷ ʧʨʠʦʙʨʝʪʝʥʥʳʭ ʥʘʚʳʢʦʚ. 

ʇʦʜʜʝʨʞʢʘ ʜʦʣʛʦʩʨʦʯʥʦʡ ʤʦʪʠʚʘʮʠʠ ʩʪʫʜʝʥʪʦʚ. ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʠʥʪʝʨʝʩʘ ʩʪʫʜʝʥʪʦʚ 

ʢ ʠʟʫʯʝʥʠʶ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʘʪʠʢʠ ʤʦʛʫʪ ʙʳʪʴ ʩʦʟʜʘʥʳ ʦʙʲʝʜʠʥʝʥʠʷ ʠ 

ʢʣʫʙʳ, ʚ ʢʦʪʦʨʳʭ ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ ʧʨʦʜʦʣʞʠʪʴ ʩʚʦʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʢʫʨʩʘ. 

ʇʣʦʱʘʜʢʠ ʜʣʷ ʦʙʤʝʥʘ ʨʝʟʫʣʴʪʘʪʘʤʠ (ʥʘʧʨʠʤʝʨ, ʧʫʙʣʠʢʘʮʠʷ ʢʘʨʪ ʠʣʠ ʦʙʟʦʨʦʚ) ʤʦʛʫʪ 

ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʜʦʣʛʦʩʨʦʯʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʫʯʝʪʦʤ ʧʨʝʜʣʘʛʘʝʤʳʭ ʫʣʫʯʰʝʥʠʡ ʇʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʙʦʣʝʝ 

ʫʩʪʦʡʯʠʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʚʳʰʘʝʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʦʙʫʯʝʥʠʷ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʩʪʫʜʝʥʪʦʚ ʥʝ ʪʦʣʴʢʦ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʥʦ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ɻʀʉ ʠ ʨʝʛʠʦʥʦʚʝʜʝʥʠʷ. 

ɺʳʚʦʜʳ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ɻʀʉ) ʠ ʵʣʝʤʝʥʪʦʚ ʢʨʘʝʚʝʜʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʠʶ ʠʥʪʝʨʝʩʘ ʫʯʘʱʠʭʩʷ ʢ ʠʟʫʯʝʥʠʶ ʛʝʦʛʨʘʬʠʠ ʠ ʠʩʪʦʨʠʠ, ʘ ʪʘʢʞʝ ʧʦʤʦʛʘʝʪ 

ʬʦʨʤʠʨʦʚʘʪʴ ʥʦʚʳʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʥʘʚʳʢʠ. 
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ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ArcGIS ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʢʨʘʝʚʝʜʝʥʠʝ ʠ 

ʧʨʠʨʦʜʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʰʝʥʠʶ ʫʩʧʝʚʘʝʤʦʩʪʠ, ʥʦ ʠ 

ʧʦʚʳʰʝʥʠʶ ʦʙʱʝʛʦ ʠʥʪʝʨʝʩʘ ʫʯʘʱʠʭʩʷ. ʇʨʦʛʨʘʤʤʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʩʦʯʝʪʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʤʝʪʦʜʦʚ ʠ ʢʨʘʝʚʝʜʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʢʘʟʳʚʘʝʪ ʤʦʱʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʵʬʬʝʢʪ, ʧʦʚʳʰʘʷ 

ʟʥʘʯʠʤʦʩʪʴ ʦʙʫʯʝʥʠʷ ʜʣʷ ʫʯʘʱʠʭʩʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʨʦʚʝʥʴ ʠʥʪʝʨʝʩʘ ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʦʩ: 

ʠʥʪʝʨʝʩ ʢ ʠʩʪʦʨʠʠ ʨʦʜʥʦʛʦ ʢʨʘʷ ʚʳʨʦʩ ʥʘ 26%, ʘ ʟʥʘʥʠʷ ʦ ʩʘʢʨʘʣʴʥʳʭ ʠ ʢʫʣʴʪʫʨʥʳʭ ʦʙʲʝʢʪʘʭ 

ð ʥʘ 82,6%. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʢʘʨʪ ʠ ʙʘʟ 

ʜʘʥʥʳʭ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʫʯʘʱʠʤʠʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʚʷʟʝʡ ʤʝʞʜʫ ʧʨʝʜʤʝʪʦʤ ʠ ʨʝʘʣʴʥʦʡ ʞʠʟʥʴʶ. 

ɺʘʞʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʫʯʘʱʠʭʩʷ, ʦʩʦʙʝʥʥʦ 

ʚ ʦʙʣʘʩʪʠ ɻʀʉ ʠ ʢʨʘʝʚʝʜʝʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ArcGIS, ʚ ʯʘʩʪʥʦʩʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʘʨʪ ʠ 

ʦʙʨʘʙʦʪʢʠ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ, ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʘʤ ʛʣʫʙʞʝ ʧʦʥʷʪʴ ʮʝʥʥʦʩʪʴ ʨʘʙʦʪʳ ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʜʘʥʥʳʤʠ. ʉʦʛʣʘʩʥʦ ʦʧʨʦʩʘʤ ʠ ʦʮʝʥʢʘʤ, ʫʩʧʝʚʘʝʤʦʩʪʴ ʩʪʫʜʝʥʪʦʚ, 

ʦʢʦʥʯʠʚʰʠʭ ʵʪʦʪ ʢʫʨʩ, ʫʣʫʯʰʠʣʘʩʴ ʚ 1,5 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤʠ, ʢʪʦ ʦʙʫʯʘʣʩʷ ʧʦ 

ʪʨʘʜʠʮʠʦʥʥʳʤ ʤʝʪʦʜʠʢʘʤ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʘʞʥʦʩʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ, 

ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʙʳʩʪʨʦ ʤʝʥʷʶʱʠʭʩʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʥʘʚʳʢʘʤ ʙʫʜʫʱʠʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ. ʇʨʦʛʨʘʤʤʘ ʧʨʝʜʦʩʪʘʚʠʣʘ ʩʪʫʜʝʥʪʘʤ ʫʥʠʢʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʚʠʪʴ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʘʙʦʪʳ ʩ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ. ɻʣʘʚʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ 

ʫʩʧʝʰʥʦʝ ʦʩʚʦʝʥʠʝ ʩʪʫʜʝʥʪʘʤʠ ʢʣʶʯʝʚʳʭ ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ ʩ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ 

(ɻʀʉ). ɿʘ ʚʨʝʤʷ ʦʙʫʯʝʥʠʷ 95,6% ʩʪʫʜʝʥʪʦʚ ʦʩʚʦʠʣʠ ʩʦʟʜʘʥʠʝ ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪ, ʘ 91,3% 

ʦʩʚʦʠʣʠ ʠʥʩʪʨʫʤʝʥʪʳ ʛʝʦʘʥʘʣʠʟʘ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ. ʊʘʢʦʡ ʨʝʟʫʣʴʪʘʪ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʢʫʨʩʝ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ 

ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɻʀʉ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʵʣʝʤʝʥʪʳ 

ʢʨʘʝʚʝʜʝʥʠʷ. ɺ ʭʦʜʝ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʳ ʦʩʚʦʠʣʠ ʤʝʪʦʜʳ ʨʘʙʦʪʳ ʩ ʚʝʢʪʦʨʥʳʤʠ ʠ ʨʘʩʪʨʦʚʳʤʠ 

ʜʘʥʥʳʤʠ, ʥʘʚʳʢʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʠ ʢʦʩʤʠʯʝʩʢʠʭ 

ʩʥʠʤʢʦʚ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʪʘʢʠʭ ʨʝʛʠʦʥʦʚ, ʢʘʢ ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʦʙʣʘʩʪʴ. 

ʉʪʫʜʝʥʪʳ ʥʘʫʯʠʣʠʩʴ ʩʦʟʜʘʚʘʪʴ ʮʠʬʨʦʚʳʝ ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ, ʦʧʨʝʜʝʣʷʪʴ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʠʝ 

ʦʙʲʝʢʪʳ ʠ ʩʦʩʪʘʚʣʷʪʴ ʢʘʨʪʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʣʷʭ, 

ʥʦ ʠ ʜʣʷ ʨʝʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʪʫʨʠʟʤʦʤ ʠ ʵʢʦʣʦʛʠʝʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʪʚʝʨʜʠʣʦ, ʯʪʦ ʠʟʫʯʝʥʠʝ ʠʩʪʦʨʠʠ ʠ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʨʦʜʥʦʛʦ ʢʨʘʷ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʫʯʘʱʠʭʩʷ ʯʫʚʩʪʚʘ ʧʨʠʚʷʟʘʥʥʦʩʪʠ ʢ ʨʦʜʥʦʤʫ ʢʨʘʶ ʠ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʝʨʝʞʥʦʤʫ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʠʨʦʜʝ. ʋʯʘʩʪʚʫʷ ʚ ʩʦʟʜʘʥʠʠ ʢʘʨʪ ʠ ʛʝʦʜʘʥʥʳʭ, 

ʦʭʚʘʪʳʚʘʶʱʠʭ ʩʘʢʨʘʣʴʥʳʝ ʠ ʧʨʠʨʦʜʥʳʝ ʦʙʲʝʢʪʳ, ʫʯʘʱʠʝʩʷ ʥʝ ʪʦʣʴʢʦ ʫʛʣʫʙʠʣʠ ʩʚʦʠ ʟʥʘʥʠʷ 

ʧʦ ʤʝʩʪʥʦʡ ʠʩʪʦʨʠʠ ʠ ʛʝʦʛʨʘʬʠʠ, ʥʦ ʠ ʚʳʨʘʟʠʣʠ ʙʦʣʴʰʝʝ ʫʚʘʞʝʥʠʝ ʢ ʢʫʣʴʪʫʨʥʦʤʫ ʠ 

ʧʨʠʨʦʜʥʦʤʫ ʥʘʩʣʝʜʠʶ ʨʝʛʠʦʥʘ [29]. ʋʨʦʚʝʥʴ ʟʥʘʢʦʤʩʪʚʘ ʩ ʪʫʨʠʩʪʠʯʝʩʢʠʤʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ 

ʦʙʲʝʢʪʘʤʠ ʨʝʛʠʦʥʘ ʫʚʝʣʠʯʠʣʩʷ ʜʦ 100%, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚʢʣʶʯʝʥʠʝ ʚ 

ʧʨʦʛʨʘʤʤʫ ʵʣʝʤʝʥʪʦʚ ʢʨʘʝʚʝʜʝʥʠʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʠʣʠʣʦ ʠʭ 

ʧʦʥʠʤʘʥʠʝ ʠ ʧʨʠʚʝʨʞʝʥʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʶ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʢʫʣʴʪʫʨʥʳʭ ʮʝʥʥʦʩʪʝʡ. 

ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʪʚʝʨʜʠʣʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɻʀʉ ʠ ʵʣʝʤʝʥʪʦʚ 

ʢʨʘʝʚʝʜʝʥʠʷ ʚ ʦʙʫʯʝʥʠʠ ʫʯʠʪʝʣʝʡ ʛʝʦʛʨʘʬʠʠ ʠ ʠʩʪʦʨʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʛʨʘʤʤʘ ʥʝ ʪʦʣʴʢʦ 

ʧʦʤʦʛʣʘ ʫʯʘʱʠʤʩʷ ʧʨʠʦʙʨʝʩʪʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʥʘʚʳʢʠ ʚ ʦʙʣʘʩʪʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʥʦ ʠ ʩʪʘʣʘ ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʚʦʩʧʠʪʘʥʠʷ ʫʚʘʞʝʥʠʷ ʢ ʠʩʪʦʨʠʠ ʠ ʧʨʠʨʦʜʥʦʤʫ 

ʥʘʩʣʝʜʠʶ ʩʪʨʘʥʳ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʥʪʝʛʨʘʮʠʷ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʩʪʥʳʭ 

ʢʫʣʴʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʛʨʘʞʜʘʥʩʢʦʡ 

ʩʦʟʥʘʪʝʣʴʥʦʩʪʠ ʠ ʘʢʪʠʚʥʦʩʪʠ, ʫʢʨʝʧʣʷʷ ʫ ʫʯʘʱʠʭʩʷ ʯʫʚʩʪʚʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʩʚʦʝʤʫ ʨʝʛʠʦʥʫ 

ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʝʛʦ ʩʦʭʨʘʥʝʥʠʝ. ʕʪʦʪ ʘʩʧʝʢʪ ʦʩʦʙʝʥʥʦ ʚʘʞʝʥ ʚ ʢʦʥʪʝʢʩʪʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʫʢʨʝʧʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʢʫʣʴʪʫʨʥʦʡ ʩʦʟʥʘʪʝʣʴʥʦʩʪʠ ʤʦʣʦʜʦʛʦ 

ʧʦʢʦʣʝʥʠʷ. 
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ʀɿʋʏɽʅʀɽ ʉɸʂʈɸʃʔʅʆʁ ɻɽʆɻʈɸʌʀʀ ʂɸɿɸʍʉʊɸʅɸ  

ɺ ɺʋɿʆɺʉʂʆʄ ʂʋʈʉɽ ʂʈɸɽɺɽɼɽʅʀʗ ʂɸʂ ʆʉʅʆɺɸ  

ʉʊʋɼɽʅʏɽʉʂʆɻʆ ʇʆɿʅɸɺɸʊɽʃʔʅʆɻʆ ʊʋʈʀɿʄɸ 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʩʘʢʨʘʣʴʥʦʡ ʛʝʦʛʨʘʬʠʠ ʂʘʟʘʭʩʪʘʥʘ ʚ ʚʫʟʦʚʩʢʦʤ 

ʢʫʨʩʝ ʢʨʘʝʚʝʜʝʥʠʷ ʠ ʝʸ ʨʦʣʠ ʚ ʨʘʟʚʠʪʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʪʫʨʠʟʤʘ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ. ʈʘʩʩʤʘʪʨʠ-

ʚʘʶʪʩʷ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʠʟʫʯʝʥʠʶ ʩʘʢʨʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʚʣʠ-

ʷʥʠʝ ʥʘ ʦʙʱʝʩʪʚʝʥʥʦʝ ʩʦʟʥʘʥʠʝ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʵʣʝʢʪʠʚʥʳʡ ʢʫʨʩ çʉʘʢʨʘʣʴʥʘʷ ʛʝʦʛʨʘ-

ʬʠʷ ʂʘʟʘʭʩʪʘʥʘè, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʠʤʝʥʠ ʉ.ɸʤʘʥʞʦ-

ʣʦʚʘ, ʩʦʜʝʨʞʘʥʠʝ ʢʫʨʩʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʠʟʫʯʝʥʠʝ ʨʘʟʤʝʱʝʥʠʷ ʚʘʞʥʝʡʰʠʭ ʚ ʠʩʪʦʨʠʯʝʩʢʦʤ ʠ 

ʢʫʣɹʪʫʨʥʦʤ ʘʩʧʝʢʪʝ ʩʘʢʨʘʣʴʥʳʭ ʤʝʩʪ ʂʘʟʘʭʩʪʘʥʘ: ʧʦʩʝʣʝʥʠʡ, ʤʘʚʟʦʣʝʝʚ, ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʩʦ-

ʦʨʫʞʝʥʠʡ, ʥʘʩʢʘʣʴʥʳʭ ʨʠʩʫʥʢʦʚ. ʆʩʚʝʱʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʪʝʛʨʘʮʠʠ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʘ ʪʘʢʞʝ ʧʨʝʜʣʦʞʝʥʳ ʢʦʥʢʨʝʪʥʳʝ ʧʨʠʤʝʨʳ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʤʘʨʰ-

ʨʫʪʦʚ ʧʦ ʩʘʢʨʘʣʴʥʳʤ ʤʝʩʪʘʤ ɺʦʩʪʦʯʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʪʫʜʝʥʯʝʩʢʠʭ ʵʢʩʧʝʜʠʮʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʘʟʚʠʪʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ ʛʝʦʛʨʘʬʠʠ. ɺʥʝʜʨʝʥʠʝ ʜʘʥʥʳʭ ʤʝʪʦʜʠʢ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝ 

ʪʦʣʴʢʦ ʩʦʭʨʘʥʝʥʠʶ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ, ʥʦ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʫʩʪʦʡʯʠʚʦʛʦ ʪʫʨʠ-

ʩʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʝʛʠʦʥʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʨʘʝʚʝʜʝʥʠʝ, ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʪʫʨʠʟʤ, ʩʘʢʨʘʣʴʥʘʷ ʛʝʦʛʨʘʬʠʷ, ʜʫʭʦʚʥʳʝ 

ʩʚʷʪʳʥʠ, ɻʀʉ, ʪʫʨʠʩʪʠʯʝʩʢʠʡ ʤʘʨʰʨʫʪ.  

 

S.K. Aitkozina, N.Zh. Zhensikbayeva, A.N. Dunets  

 

THE STUDY OF SACRED GEOGRAPHY OF KAZAKHSTAN IN A UNIVERSITY  

LOCAL HISTORY COURSE AS A BASIS FOR STUDENT EDUCATIONAL TOURISM  

 

Abstract. The article is devoted to the study of the sacred geography of Kazakhstan in the uni-

versity course of local history and its role in the development of cognitive tourism among students. 

Methodological approaches to the study of sacred objects, their classification and influence on public 

consciousness are considered. The article presents the elective course çSacred Geography of Kazakh-

stanè, developed at the S. Amanzholov East Kazakhstan University. The course content is aimed at 

studying the location of the most important historical and cultural sacred sites of Kazakhstan: settle-

ments, mausoleums, architectural structures, rock carvings. The possibilities of integrating digital 

technologies into the educational process are highlighted, as well as specific examples of tourist 

routes to sacred places in Eastern Kazakhstan. Special attention is paid to the organization of student 

expeditions and practical exercises aimed at developing the professional competencies of future ge-

ography teachers. The implementation of these techniques contributes not only to the preservation of 

historical and cultural heritage, but also to the formation of sustainable tourism potential in the region. 

Keywords: local history, educational tourism, sacred geography, spiritual shrines, GIS, tourist 

route. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʪʫʨʠʟʤʝ ʠ ʨʝʢʨʝʘʮʠʠ ʢʨʘʝʚʝʜʯʝʩʢʠʡ ʢʦʤʧʦʥʝʥʪ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʫʥʠʢʘʣʴʥʦʩʪʴ ʪʫʨʠʩʪʩʢʠʭ ʤʘʨʰʨʫʪʦʚ, ʩʧʦʩʦʙʩʪʚʫʷ ʬʦʨʤʠʨʦʚʘʥʠʶ ʣʦʢʘʣʴʥʦʡ 

ʠʜʝʥʪʠʯʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʨʝʛʠʦʥʦʚ. ʀʟʫʯʝʥʠʝ ʩʘʢʨʘʣʴʥʦʡ ʛʝʦʛʨʘʬʠʠ ʂʘʟʘʭʩʪʘʥʘ 

ʚ ʚʫʟʦʚʩʢʦʤ ʢʫʨʩʝ ʢʨʘʝʚʝʜʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ, ʥʦ 

ʠ ʦʪʢʨʳʚʘʝʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʪʫʨʠʟʤʘ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ. 

ɼʘʥʥʳʡ ʚʠʜ ʪʫʨʠʟʤʘ ʥʘʧʨʘʚʣʝʥ ʥʘ ʫʛʣʫʙʣʝʥʠʝ ʟʥʘʥʠʡ ʦʙ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʳʭ ʠ ʧʨʠʨʦʜʥʳʭ 
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ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʷʭ ʨʝʛʠʦʥʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤ-

ʧʝʪʝʥʮʠʡ ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ ʛʝʦʛʨʘʬʠʠ ʠ ʠʩʪʦʨʠʠ. 

ʂʦʥʮʝʧʮʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʪʫʨʠʟʤʘ ʰʠʨʦʢʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ. 

ʇʦ ʤʥʝʥʠʶ ʅ.ʖ. ʉʦʢʦʣʦʚʦʡ, ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʪʫʨʠʟʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʚʠʜ ʪʫʨʠʟʤʘ, ʩʚʷʟʘʥ-

ʥʳʡ ʩ ʧʦʣʫʯʝʥʠʝʤ ʥʦʚʳʭ ʟʥʘʥʠʡ ʦ ʧʨʠʨʦʜʥʳʭ, ʠʩʪʦʨʠʯʝʩʢʠʭ, ʢʫʣʴʪʫʨʥʳʭ ʠ ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʷʭ ʧʦʩʝʱʘʝʤʳʭ ʤʝʩʪ [1]. ɿʦʨʠʥ ʀ.ɺ. ʠ ʂʘʚʝʨʠʥʘ ʊ.ʇ. ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʧʦʟʥʘʚʘʪʝʣʴ-

ʥʳʡ ʪʫʨʠʟʤ ʢʘʢ ʪʫʨʠʩʪʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʠʟʫʯʝʥʠʝ ʧʨʠʨʦʜʥʳʭ, ʠʩʪʦʨʠʢʦ-

ʢʫʣʴʪʫʨʥʳʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʨʨʠʪʦʨʠʠ, ʬʦʨʤʠʨʫʶʱʫʶ ʤʠʨʦʚʦʟʟʨʝʥʠʝ ʠ ʠʥʪʝʣ-

ʣʝʢʪʫʘʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʪʫʨʠʩʪʘ [2]. ɻʫʣʷʝʚ ɺ.ɻ. [3] ʦʧʨʝʜʝʣʷʝʪ ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʪʫʨʠʟʤ ʢʘʢ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʪʫʨʠʩʪʩʢʠʭ ʧʫʪʝʰʝʩʪʚʠʡ, ʦʩʥʦʚʥʘʷ ʮʝʣʴ ʢʦʪʦʨʳʭ ï ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʢʫʣʴʪʫʨʥʳʭ 

ʠ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʦʚ. ʂʫʩʢʦʚ ɸ.ʉ. [4] ʧʦʜ ʧʦʟʥʘʚʘʪʝʣʴʥʳʤ ʪʫ-

ʨʠʟʤʦʤ ʧʦʥʠʤʘʝʪ ʬʦʨʤʫ ʪʫʨʠʟʤʘ, ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʟʥʘʥʠʡ ʦ ʧʨʠ-

ʨʦʜʥʦʤ ʠ ʢʫʣʴʪʫʨʥʦʤ ʥʘʩʣʝʜʠʠ ʨʝʛʠʦʥʘ ʯʝʨʝʟ ʧʦʩʝʱʝʥʠʝ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ, ʤʫʟʝʝʚ, 

ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʫʯʘʩʪʠʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤʘʭ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ɼ.ɻ.ʄʘʤʨʘʝʚʦʡ ʠ ʃ.ɺ.ʊʘʰʝʥʦʚʦʡ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʧʦʜʭʦʜʦʚ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʧʦʥʷʪʠʷ çʧʦ-

ʟʥʘʚʘʪʝʣʴʥʳʡ ʪʫʨʠʟʤè ʠ ʚʳʜʝʣʷʶʪʩʷ ʦʪʣʠʯʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʪʫʨʠʟʤʘ ʦʪ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ 

[5]. ɺ ʩʪʘʪʴʝ çʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʪʫʨʠʩʪʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʢʫʣʴʪʫʨʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʪʫ-

ʨʠʟʤʘ ʚ ʂʘʟʘʭʩʪʘʥʝè ɹʘʷʥʜʠʥʦʚʦʡ ɻ.ʅ. ʠ ʐʠʜʝʨʠʥʦʡ ɸ. [6] ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟʚʠʪʠʝ ʢʫʣʴ-

ʪʫʨʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʪʫʨʠʟʤʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ, ʧʦʜʯʸʨʢʠʚʘʷ ʝʛʦ ʨʦʣʴ ʚ ʨʘʩʰʠʨʝʥʠʠ 

ʢʨʫʛʦʟʦʨʘ ʠ ʟʥʘʢʦʤʩʪʚʝ ʩ ʥʘʮʠʦʥʘʣʴʥʳʤ ʥʘʩʣʝʜʠʝʤ ʨʘʟʥʳʭ ʥʘʨʦʜʦʚ.  

ʆʙʦʙʱʘʷ ʧʨʠʚʝʜʸʥʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ, çʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʪʫʨʠʟʤè ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ 

ʦʩʦʙʫʶ ʬʦʨʤʫ ʪʫʨʠʩʪʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʮʝʣʝʥʥʫʶ ʥʘ ʨʘʩʰʠʨʝʥʠʝ ʟʥʘʥʠʡ ʦ ʧʨʠʨʦʜʥʳʭ, ʠʩ-

ʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʳʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʨʝʛʠʦʥʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʫʶ ʠʥʪʝʣʣʝʢʪʫʘʣʴ-

ʥʦʤʫ ʠ ʜʫʭʦʚʥʦʤʫ ʨʘʟʚʠʪʠʶ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʦʚ ʯʝʨʝʟ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʟʥʘʢʦʤʩʪʚʦ ʩ ʦʙʲʝʢ-

ʪʘʤʠ ʢʫʣʴʪʫʨʥʦʛʦ ʠ ʧʨʠʨʦʜʥʦʛʦ ʥʘʩʣʝʜʠʷ. 

ʉʘʢʨʘʣʴʥʘʷ ʛʝʦʛʨʘʬʠʷ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʧʦʟʥʘʚʘʪʝʣʴʥʳʤ ʪʫʨʠʟʤʦʤ, ʪʘʢ ʢʘʢ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʠʟʫʯʝʥʠʝ ʩʠʤʚʦʣʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʠ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʳʭ ʦʙʲʝʢʪʦʚ, ʠʭ ʨʦʣʠ 

ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʩʦʟʥʘʥʠʷ [7]. ʀʟʫʯʝʥʠʝ ʩʘʢʨʘʣʴʥʦʡ ʛʝʦʛʨʘʬʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʩʦʦʪʥʝʩʝʥʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʠ ʧʨʦʩʪʨʘʥʩʪʚ ʩ ʦʧʨʝʜʝʣʸʥʥʦʡ ʩʦʮʠʦ-

ʢʫʣʴʪʫʨʥʦʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴʶ, ʘ ʠʤʝʥʥʦ - ʩ ʢʘʪʝʛʦʨʠʷʤʠ ʩʚʷʱʝʥʥʦʛʦ. ɼʫʭʦʚʥʳʝ ʩʚʷʪʳʥʠ ʠʣʠ 

ʩʘʢʨʘʣʴʥʳʝ ʤʝʩʪʘ ʂʘʟʘʭʩʪʘʥʘ ʦʪʨʘʞʘʶʪ ʥʝ ʪʦʣʴʢʦ ʙʦʛʘʪʳʝ ʧʨʠʨʦʜʥʳʝ ʠ ʤʘʪʝʨʠʘʣʴʥʳʝ ʮʝʥʥʦ-

ʩʪʠ ʪʝʨʨʠʪʦʨʠʠ, ʥʦ ʠ ʜʦʣʛʫʶ, ʥʘʩʳʱʝʥʥʫʶ ʩʦʙʳʪʠʷʤʠ ʞʠʟʥʴ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʘʟʘʭʩʢʦʛʦ 

ʥʘʨʦʜʘ, ʝʛʦ ʪʨʘʜʠʮʠʠ, ʦʙʳʯʘʠ ʠ ʙʦʨʴʙʫ ʟʘ ʩʚʦʶ ʥʝʟʘʚʠʩʠʤʦʩʪʴ.  

ʉʘʢʨʘʣʴʥʳʝ ʦʙʲʝʢʪʳ ʪʝʨʨʠʪʦʨʠʠ ʂʘʟʘʭʩʪʘʥʘ ʫʭʦʜʷʪ ʚ ʛʣʫʙʠʥʫ ʚʝʢʦʚ ʠ ʠʤʝʶʪ ʜʣʠʪʝʣʴ-

ʥʫʶ ʠʩʪʦʨʠʶ ʨʘʟʚʠʪʠʷ. ʕʪʦ ʢʫʣʴʪʦʚʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, ʛʦʨʦʜʘ, ʧʦʩʝʣʝʥʠʷ, ʢʫʨ-

ʛʘʥʳ, ʥʝʢʨʦʧʦʣʠ, ʩʚʷʪʠʣʠʱʘ, ʥʘʩʢʘʣʴʥʳʝ ʨʠʩʫʥʢʠ ʠ ʩʘʢʨʘʣʠʟʦʚʘʥʥʳʝ ʧʨʠʨʦʜʥʳʝ ʣʘʥʜʰʘʬʪʳ 

[8]. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʨʝʩʧʫʙʣʠʢʝ ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʧʨʦʛʨʘʤʤʘ çʉʘʢʨʘʣʴʥʘʷ ʛʝʦʛʨʘʬʠʷ 

ʂʘʟʘʭʩʪʘʥʘè ï ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʨʦʝʢʪ, ʚʢʣʶʯʘʶʱʠʡ ʧʨʦʚʝʜʝʥʠʝ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʪʥʦʢʫʣʴ-

ʪʫʨʥʳʭ ʵʢʩʧʝʜʠʮʠʡ ʧʦ ʠʩʪʦʨʠʯʝʩʢʠʤ ʤʝʩʪʘʤ ʩʪʨʘʥʳ, ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʡ ʠ ʩʝʤʠʥʘʨʦʚ, ʨʘʟ-

ʥʦʩʪʦʨʦʥʥʝʝ ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʠʩʪʦʨʠʯʝʩʢʠʭ ʤʝʩʪ ʠ ʩʦʦʨʫʞʝʥʠʡ ʂʘʟʘʭʩʪʘʥʘ, ʩʦʟʜʘʥʠʝ ʠʭ 

ʨʝʝʩʪʨʘ, 3D-ʤʦʜʝʣʝʡ, ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʢʘʨʪ ʠ ʬʦʪʦʛʘʣʝʨʝʡ [9]. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʚ ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭ-

ʩʪʘʥʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʠʤʝʥʠ ʉ.ɸʤʘʥʞʦʣʦʚʘ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ çɻʝʦʛʨʘʬʠʷ-ʠʩ-

ʪʦʨʠʷè ʩ 2021 ʛʦʜʘ ʚʢʣʶʯʝʥʘ ʜʠʩʮʠʧʣʠʥʘ çʉʘʢʨʘʣʴʥʘʷ ʛʝʦʛʨʘʬʠʷ ʂʘʟʘʭʩʪʘʥʘè. ʎʝʣʴʶ ʢʫʨʩʘ 

ʷʚʣʷʝʪʩʷ ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʩʘʢʨʘʣʴʥʳʤʠ ʤʝʩʪʘʤʠ ʂʘʟʘʭʩʪʘʥʘ, ʪʝʤʘʪʠʢʦʡ ʢʣʘʩʪʝʨʥʳʭ ʠʩʪʦʨʠʢʦ-

ʢʫʣʴʪʫʨʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʠʤʝʶʱʠʭ ʟʦʥʘʣʴʥʳʝ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʠ.  

ʂʫʨʩ ʥʘʮʝʣʝʥ ʥʘ ʠʟʫʯʝʥʠʝ ʩʘʢʨʘʣʴʥʳʭ ʜʫʭʦʚʥʳʭ ʮʝʥʥʦʩʪʝʡ ʂʘʟʘʭʩʪʘʥʘ, ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ, ʠʩʪʦʨʠʠ ʠ ʢʫʣʴʪʫʨʳ ʚ ʩʪʨʘʥʝ, ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʧʨʦʝʢʪ ʛʝʦ-

ʛʨʘʬʠʠ ʩʘʢʨʘʣʴʥʳʭ ʟʝʤʝʣʴ ʂʘʟʘʭʩʪʘʥʘ ʠ ʚʦʧʨʦʩʳ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ, ʚʘʞʥʦʩʪʴ ʨʘʙʦʪʳ ʧʦ ʚʳʷʚ-

ʣʝʥʠʶ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʩʘʢʨʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʂʘʟʘʭʩʪʘʥʘ. ʆʙʫʯʘʶʱʠʝʩʷ ʟʥʘʢʦʤʷʪʩʷ ʩ ʜʫʭʦʚ-

ʥʳʤʠ ʩʚʷʪʳʥʷʤʠ ʪʝʨʨʠʪʦʨʠʠ ʂʘʟʘʭʩʪʘʥʘ, ʠʟʫʯʘʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠʨʦʜʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ 

ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʭ ʬʘʢʪʦʨʳ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʝ ʩʦʜʝʨʞʘʪʝʣʴʥʫʶ ʩʫʱʥʦʩʪʴ ʘʨʭʝʦʣʦʛʠʯʝ-

ʩʢʠʭ, ʠʩʪʦʨʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʧʘʤʷʪʥʠʢʦʚ ʂʘʟʘʭʩʪʘʥʘ.  
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ɺ ʩʦʜʝʨʞʘʥʠʝ ʠʟʫʯʘʝʤʦʡ ʜʠʩʮʠʧʣʠʥʳ ʚʢʣʶʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ: ʄʝʪʦʜʦʣʦʛʠʯʝ-

ʩʢʠʝ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʠʟʫʯʝʥʠʷ ʩʘʢʨʘʣʴʥʦʡ ʛʝʦʛʨʘʬʠʠ ʂʘʟʘʭʩʪʘʥʘ. ɸʥʘʣʠʪʠʯʝʩʢʠʡ ʦʙ-

ʟʦʨ ʠʩʪʦʯʥʠʢʦʚ ʦ ʩʘʢʨʘʣʴʥʦʡ ʛʝʦʛʨʘʬʠʠ ʂʘʟʘʭʩʪʘʥʘ. ʆʮʝʥʢʘ ʧʨʠʨʦʜʥʳʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʬʘʢʪʦ-

ʨʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʘʢʨʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʩʘʢʨʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ. ʈʦʣʴ ʜʫʭʦʚ-

ʥʳʭ ʩʚʷʪʳʥʴ ʂʘʟʘʭʩʪʘʥʘ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʩʦʟʥʘʥʠʷ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʪʝʨʨʠ-

ʪʦʨʠʘʣʴʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʩʘʢʨʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ. ʈʦʣʴ ʠ ʟʥʘʯʝʥʠʝ ʩʘʢʨʘʣʴʥʳʭ ʤʝʩʪ ʚ ʧʨʠʨʦʜʥʦʤ 

ʠ ʢʫʣʴʪʫʨʥʦʤ ʥʘʩʣʝʜʠʠ ʥʘʨʦʜʘ, ʘ ʪʘʢʞʝ ʚ ʨʘʟʚʠʪʠʠ ʚʠʜʦʚ ʪʫʨʠʟʤʘ. ʉʘʢʨʘʣʴʥʘʷ ʛʝʦʛʨʘʬʠʷ ʨʝ-

ʛʠʦʥʦʚ ʈʂ. ʈʘʟʨʘʙʦʪʢʘ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ ʠ ʧʨʦʛʨʘʤʤʳ ʦʭʨʘʥʳ ʜʫʭʦʚʥʳʭ ʩʚʷʪʳʥʴ ʧʦ ʦʙʣʘʩʪʷʤ 

ʈʂ. ʕʪʥʦʢʫʣʴʪʫʨʥʳʡ ʠ ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʪʫʨʠʟʤ ʧʦ ʩʘʢʨʘʣʴʥʳʤ ʤʝʩʪʘʤ ʂʘʟʘʭʩʪʘʥʘ. ɿʥʘʯʝʥʠʝ 

ʩʘʢʨʘʣʴʥʦʡ ʛʝʦʛʨʘʬʠʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʠ ʢʨʘʝʚʝʜʝʥʠʷ [10]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ: 

1. ʀʥʪʝʛʨʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʧʦ ʦʮʝʥʢʝ ʧʨʠʨʦʜʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʠ ʤʝʪʦʜʳ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʠʤʝʥʷʷ ʪʝʭʥʦʣʦʛʠʠ ʢʘʜʘʩʪʨʦʚ, ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʠ ɻʀʉ. 

2. ʀʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʧʣʝʢʩʥʳʝ ʤʝʪʦʜʳ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʦʩʪʘʥʦʚʢʝ 

ʫʯʝʙʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʥʘʙʣʶʜʝʥʠʡ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦ-

ʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ; 

3. ʇʨʠʤʝʥʷʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʩ ʮʝʣʴʶ ʩʦʭʨʘʥʝʥʠʷ ʠ ʜʝʤʦʥʩʪʨʘʮʠʠ ʩʘʢʨʘʣʴʥʳʭ ʤʝʩʪ 

ʂʘʟʘʭʩʪʘʥʘ; 

4. ɺʣʘʜʝʪʴ ʥʘʚʳʢʘʤʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ; ʢʫʣʴʪʫʨʦʡ 

ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ ʜʣʷ ʧʦʥʠʤʘʥʠʷ, ʦʩʤʳʩʣʝʥʠʷ ʟʥʘ-

ʯʠʤʦʩʪʠ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʜʦʩʪʦʷʥʠʷ ʨʝʛʠʦʥʘ; 

5. ʈʘʟʨʘʙʘʪʳʚʘʪʴ ʪʫʨʠʩʪʩʢʦ-ʢʨʘʝʚʝʜʯʝʩʢʠʝ ʤʘʨʰʨʫʪʳ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʠʟʫʯʝʥʠʝ ʩʘ-

ʢʨʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʂʘʟʘʭʩʪʘʥʘ ʠ ʧʨʠʚʣʝʯʝʥʠʝ ʦʙʫʯʘʶʱʠʭʩʷ ʢ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ; 

6. ʆʨʛʘʥʠʟʦʚʳʚʘʪʴ ʠ ʧʨʦʚʦʜʠʪʴ ʵʢʩʢʫʨʩʠʠ ʠ ʵʢʩʧʝʜʠʮʠʠ ʧʦ ʩʘʢʨʘʣʴʥʳʤ ʤʝʩʪʘʤ ʩ ʮʝʣʴʶ 

ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʪʫʨʠʟʤʘ ʩʨʝʜʠ ʤʦʣʦʜʸʞʠ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʪʫʨʠʟʤʘ 

ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ. ɺ ʨʘʤʢʘʭ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠʤʝʥʷʣʠʩʴ ʮʠʬʨʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ (ɻʀʉ) ï ʜʣʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʘʢʨʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʚʠʨʪʫʘʣʴʥʳʝ ʪʫʨʳ ʜʣʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʠʟʫʯʝʥʠʷ ʦʙʲʝʢʪʦʚ ʩʘʢʨʘʣʴʥʦʡ ʛʝʦʛʨʘʬʠʠ, ʧʣʘʪ-

ʬʦʨʤʳ ï ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʩʘʢʨʘʣʴʥʳʭ ʤʝʩʪ ʩʪʫʜʝʥʪʘʤʠ ʚ ʭʦʜʝ ʵʢʩʢʫʨʩʠʡ. 

ɸ ʪʘʢʞʝ, ʚ 2024-2025 ʫʯʝʙʥʦʤ ʛʦʜʫ ʥʘ ʙʘʟʝ ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ 

ʉ. ɸʤʘʥʞʦʣʦʚʘ ʨʘʟʨʘʙʦʪʘʥ ʤʘʩʩʦʚʳʡ ʦʪʢʨʳʪʳʡ ʦʥʣʘʡʥ-ʢʫʨʩ (ʄʆʆʂ) çʉʘʢʨʘʣʴʥʘʷ ʛʝʦʛʨʘʬʠʷ 

ʂʘʟʘʭʩʪʘʥʘè. ɼʘʥʥʳʡ ʢʫʨʩ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʫʯʠʪʝʣʝʡ ʩʨʝʜʥʠʭ ʰʢʦʣ, ʧʨʝʧʦʜʘʚʘʪʝ-

ʣʝʡ ʚʫʟʦʚ ʠ ʚʩʝʭ, ʢʪʦ ʠʥʪʝʨʝʩʫʝʪʩʷ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʳʤ ʥʘʩʣʝʜʠʝʤ ʩʪʨʘʥʳ. ɺ ʨʘʤʢʘʭ ʢʫʨʩʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʠʜʝʦʣʝʢʮʠʠ, ʢʘʨʪʘ-ʩʭʝʤʳ, ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ ʠ ʪʝʩʪʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʠʟʫ-

ʯʘʪʴ ʩʘʢʨʘʣʴʥʳʝ ʦʙʲʝʢʪʳ ʂʘʟʘʭʩʪʘʥʘ ʚ ʮʠʬʨʦʚʦʤ ʬʦʨʤʘʪʝ. ɺʢʣʶʯʝʥʠʝ ʄʆʆʂ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʳʡ ʧʨʦʮʝʩʩ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʰʠʨʝʥʠʶ ʜʦʩʪʫʧʘ ʢ ʫʯʝʙʥʳʤ ʤʘʪʝʨʠʘʣʘʤ ʠ ʨʘʟʚʠʪʠʶ ʜʠʩʪʘʥʮʠ-

ʦʥʥʦʛʦ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʪʫʨʠʟʤʘ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ.  

ʉʘʢʨʘʣʴʥʳʝ ʤʝʩʪʘ ʂʘʟʘʭʩʪʘʥʘ ï ʵʪʦ ʧʦʯʠʪʘʝʤʳʝ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ ʧʘʤʷʪʥʠʢʠ 

ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ, ʩʚʝʪʩʢʦʡ ʠ ʨʝʣʠʛʠʦʟʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, ʤʘʚʟʦʣʝʠ ʠ ʧʨʠʨʦʜʥʳʝ ʣʘʥʜ-

ʰʘʬʪʳ. ʆʥʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʫʩʪʦʡʯʠʚʳʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʮʝʥʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʟʥʘʯʠ-

ʤʳʤʠ ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʠ ʧʦʣʠʪʠʯʝʩʢʠʤʠ ʩʦʙʳʪʠʷʤʠ ʚ ʞʠʟʥʠ ʢʘʟʘʭʩʢʦʛʦ ʥʘʨʦʜʘ, ʢʘʢ ʩʠʤʚʦʣʳ 

ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʝʜʠʥʩʪʚʘ, ʠʟʫʯʝʥʠʝ ʢʦʪʦʨʳʭ ʚʘʞʥʦ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʩʪʘʥʦʚʣʝʥʠʷ ʯʫʚʩʪʚ ʧʘʪʨʠʦʪʠʟʤʘ ʠ ʣʶʙʚʠ ʢ ʈʦʜʠʥʝ. ʈʘʩʩʤʦʪʨʠʤ ʦʙʲʝʢʪʳ, ʚʢʣʶʯʝʥʥʳʝ 

ʚ ʧʨʦʛʨʘʤʤʫ ʜʠʩʮʠʧʣʠʥʳ, ʥʘ ʧʨʠʤʝʨʝ ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ.  

ʊʝʨʨʠʪʦʨʠʷ ɺʦʩʪʦʯʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʤʫ ʫʥʠʢʘʣʴʥʦʤʫ ʣʘʥʜʰʘʬʪʫ ʠ ʙʠʦʣʦ-

ʛʠʯʝʩʢʦʤʫ ʨʘʟʥʦʦʙʨʘʟʠʶ ʚʭʦʜʠʪ ʚ ʜʚʝ ʩʦʪʥʠ ʧʨʠʦʨʠʪʝʪʥʳʭ ʛʣʦʙʘʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʝʛʠʦ-

ʥʦʚ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʆʨʛʘʥʠʟʘʮʠʝʡ çWWF Living Planetè. ʇʨʠʦʨʠʪʝʪʥʳʝ ʚʠʜʳ 

ʪʫʨʠʟʤʘ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʨʝʛʠʦʥʘ ʦʙʣʘʩʪʠ ʫʢʘʟʘʥʳ ʚ ʨʠʩʫʥʢʝ 1 [11].  
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ʈʠʩʫʥʦʢ 1 ï ʇʨʠʦʨʠʪʝʪʥʳʝ ʚʠʜʳ ʪʫʨʠʟʤʘ ʨʝʛʠʦʥʦʚ ɺʦʩʪʦʯʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ 

 

ɺʦʩʪʦʯʥʳʡ ʂʘʟʘʭʩʪʘʥ ʦʙʣʘʜʘʝʪ ʧʦʪʝʥʮʠʘʣʦʤ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ: ʚ ʨʝʛʠʦʥʝ 24 ʧʨʠʨʦʜʦ-

ʦʭʨʘʥʥʳʭ ʟʦʥʳ ʦʙʱʝʥʘʮʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʣʦʱʘʜʴʶ 1,7 ʤʣʥ. ʛʘ, ʩʚʳʰʝ 600 ʧʘʤʷʪʥʠʢʦʚ 

ʠʩʪʦʨʠʠ ʠ ʩʚʳʰʝ 100 ʧʘʤʷʪʥʠʢʦʚ ʪʫʨʠʟʤʘ (ʨʠʩʫʥʦʢ 2,3). 

ʕʣʝʢʪʨʦʥʥʳʝ ʢʘʨʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʠʞʝ ʥʘ ʨʠʩʫʥʢʘʭ 2 ʠ 3 ʩʦʩʪʘʚʣʝʥʳ ʩʪʫʜʝʥʪʘʤʠ 3 

ʢʫʨʩʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ çʛʝʦʛʨʘʬʠʷ-ʠʩʪʦʨʠʷè ʚ ʨʘʤʢʘʭ ʢʫʨʩʘ çʉʘʢʨʘʣʴʥʘʷ ʛʝʦʛʨʘ-

ʬʠʷ ʂʘʟʘʭʩʪʘʥʘè. 

 

 
ʈʠʩʫʥʦʢ 2 ï ʉʘʢʨʘʣʴʥʳʝ ʤʝʩʪʘ ʠ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ  

 

Ή͎͙ͦͦ͟͡;͔͙͚ͫ͟ 
͙ͭͯͪͣ͘ 

ό˴͊ͭͦͤ-˴͎͚͙͚͊ͪ͊͊ͫ͟Σ ˴ͯͪ;͙͚ͯͣͫ͟Σ 
˸͊ͪ͊ͦ͟͟͡Έ͙͚ͫ͟ ͪ-ͤΣ ͎Φ ˾͙͔͒͒ͪ

͔͡;͔͋ͤͦ-
͍͙͔ͦ͒ͦͪͦͭ͘͡Έͤ·͚

ό͍ ˴͊ͭͦͤ-˴͎͚͊ͪ͊͊ͫͦͣ͟Σ ̂ͪ͒͗͊ͪͫͦͣ͟ 
͚ͪ͊ͦͤ͊ͻύ

͎ͦͪͤͦ͡·͗ͤ·͚ 

ό͍ ˥͍ͯ͋ͦͦͫͦͣ͟͟͡Σ 
˭·ͪΎ͍ͤͦͫͦͣ͟ ͚ͪ͊ͦͤ͊ͻΣ

͎Φ ˾͙͔͒͒ͪύ

ͨ͡Ύ͗ͤ·͚

ό͍ ˭·ͪΎ͍ͤͦͫͦͣ͟Σ 
̂͊ͤͫͦͣ͟͡Σ ˴ͯͪ;ͯͣͫͦͣ͟ 

͚ͪ͊ͦͤ͊ͻύ

˽͍͔ͦͤ͊͊ͭ͘͡Έͤ·͚
ό͍ ͎Φ̂ͫͭΈ-˴͔͎͊ͣͤͦͦͪͫ͟Σ ˴͊ͭͦͤ-
˴͎͚͊ͪ͊͊ͫͦͣ͟Σ ̂͊ͤͫͦͣ͟͡ ͙ ͒ͪΦ 

͚ͪ͊ͦͤ͊ͻύ
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ʈʠʩʫʥʦʢ 3 - ʊʫʨʠʩʪʠʯʝʩʢʠʝ ʤʝʩʪʘ ʠ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ 

ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ  

 

ʇʦʟʥʘʚʘʪʝʣʴʥʳʡ ʪʫʨʠʟʤ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪ ʘʢʪʠʚʥʦʝ ʚʦʚʣʝʯʝʥʠʝ ʦʙʫʯʘʶ-

ʱʠʭʩʷ ʚ ʠʟʫʯʝʥʠʝ ʩʘʢʨʘʣʴʥʳʭ ʤʝʩʪ ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʵʢʩʧʝʜʠʮʠʡ ʠ ʵʢʩʢʫʨ-

ʩʠʡ (ʨʠʩʫʥʦʢ 4).  

 

 
 

ʈʠʩʫʥʦʢ 4 - ɺʠʜʳ ʫʯʝʙʥʦ-ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʨʘʤʢʘʭ ʜʠʩʮʠʧʣʠʥʳ  

çʉʘʢʨʘʣʴʥʘʷ ʛʝʦʛʨʘʬʠʷ ʂʘʟʘʭʩʪʘʥʘè 

 

ɺ ʨʘʤʢʘʭ ʜʠʩʮʠʧʣʠʥʳ ʨʘʟʨʘʙʦʪʘʥ ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʪʫʨʠʩʪʠʯʝʩʢʠʡ ʤʘʨʰʨʫʪ çʉʘʢʨʘʣʴʥʦʝ 

ʥʘʩʣʝʜʠʝ ɺʦʩʪʦʯʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘè. ʊʫʨ ʚʢʣʶʯʘʝʪ ʧʦʩʝʱʝʥʠʝ ʢʣʶʯʝʚʳʭ ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ, 

ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʩʚʷʪʳʭ ʤʝʩʪ ʠ ʫʥʠʢʘʣʴʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʣʦʢʘʮʠʡ, ʯʪʦ ʜʝʣʘʝʪ 

ʝʛʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʜʣʷ ʣʶʙʠʪʝʣʝʡ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʪʫʨʠʟʤʘ (ʪʘʙʣʠʮʘ 1).  

 

 

ωͫ ͙͔ͦ͒͊ͤ͘ ͼ͙ͺ͍ͪͦ·ͻ 
͔͍ͪͫͯͪͫͦ ͒͡Ύ ͙ͯ͘;͔͙ͤΎ 
ͦ͋Ά͔͍ͭͦ͟ ͫ͊ͪ͊͟͡Έ͚ͤͦ 

͎͔͎ͦͪ͊ͺ͙͙ 

ωͪ ͊ͪ͊͋ͦͭ͊͘͟ 
͔ͫͭͯ͒ͤ;͔͙ͫ͟ͻ 
͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ 
ͣ͊ͪ΄͍ͪͯͭͦ ͨͦ 
ͫ͊ͪ͊͟͡Έͤ·ͣ ͔ͣͫͭ͊ͣ 

ωͨ ͔ͦͫ΅͔͙͔ͤ ͨ͊ͣΎ͙͍ͭͤͦ͟ 
͙ͨͪͪͦ͒·Σ ͙͙͙ͫͭͦͪ ͙ 
ͯ͟͡Έͭͯͪ· ͫ ͼ͔͡ΈΌ ͙ͻ 
͙ͯ͘;͔͙ͤΎ ͙ ͦͼ͔͙ͤ͟ 
͙͙ͭͯͪͫͭ;͔͎ͫͦͦ͟ 
͔ͨͦͭͤͼ͙͊͊͡

ωͫ ͋ͦͪ ͔͍ͨͦ͡·ͻ ͒͊ͤͤ·ͻ ͦ 
ͫ͊ͪ͊͟͡Έͤ·ͻ ͦ͋Ά͔ͭ͊͟ͻΣ 
͙͊ͤ͊͘͡ 
͍͔͎ͨͪͦͫͭͪ͊ͤͫͭͤͤͦͦ 
͔ͪ͊ͣ͘΅͔͙ͤΎ

͔͙̏ͫͨ͒͟ͼ͙ͦͤͤ·͔ 
͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ

˽͙ͪ͊ͭ͟;͔͙͔ͫ͟ 
͍·͔͒ͤ͘·͔ ͊ͤ͘Ύ͙ͭΎ

˿͙͔ͦ͒͊ͤ͘ 
͔͙ͭͣ͊ͭ;͔͙ͫ͟ͻ ͊ͪͭ͟ ͙ 
͍͙ͪͭͯ͊͡Έͤ·ͻ 
Ή͙͙ͫͯͪͫ͟͟

˽͔͙͍͙͔ͪͦͭͪͦ͊ͤ͟ 
͙͙ͭͯͪͫͭ;͔͙ͫ͟ͻ 
ͣ͊ͪ΄͍ͪͯͭͦ
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ʊʘʙʣʠʮʘ 1 ï ʊʫʨʠʩʪʠʯʝʩʢʠʡ ʤʘʨʰʨʫʪ çʉʘʢʨʘʣʴʥʦʝ ʥʘʩʣʝʜʠʝ ɺʦʩʪʦʯʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘè 
ˉ  ʊʫʨʠʩʪʠʯʝʩʢʠʡ ʦʙʲʝʢʪ ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʆʧʠʩʘʥʠʝ 

1 ʇʨʠʨʦʜʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʡ 

ʢʦʤʧʣʝʢʩ çɸʢ-ɹʘʫʳʨè. 

 

ʚ 38 ʢʤ ʦʪ ʛʦʨʦʜʘ ʋʩʪʴ-

ʂʘʤʝʥʦʛʦʨʩʢʘ 

ʅʝʦʣʠʪʠʯʝʩʢʠʡ ʭʨʘʤ ɸʢ-ɹʘʫʨ, ʧʘʤʷʪʥʠʢ ʨʘʥ-

ʥʝʡ ʢʫʣʴʪʫʨʳ, ʠʤʝʝʪ ʧʦʜʨʦʙʥʦʝ ʠʟʦʙʨʘʟʠʪʝʣʴ-

ʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ: ʨʦʩʧʠʩʠ ʚ ʦʜʥʦʠʤʝʥʥʦʤ 

ʛʨʦʪʝ. ɼʦ ʥʘʰʠʭ ʜʥʝʡ ʩʦʭʨʘʥʠʣʦʩʴ ʦʢʦʣʦ 80 

ʨʠʩʫʥʢʦʚ: ʥʝʩʢʦʣʴʢʦ ʠʟʦʙʨʘʞʝʥʠʡ ʯʝʣʦʚʝʢʘ, 

ʝʩʪʴ ʨʠʩʫʥʢʠ ʞʠʣʠʱ ʠ ʧʦʚʦʟʢʠ, ʛʦʨʥʦʛʦ ʢʦʟʣʘ; 

ʦʩʪʘʣʴʥʳʝ - ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʠʤʚʦʣʳ ʠ ʟʥʘʢʠ 

[12].  

2 ʅʝʢʨʦʧʦʣʴ ɸʙʣʘʡʢʠʪ ʋʣʘʥʩʢʠʡ ʨʘʡʦʥ, ʂʘʣʙʠʥ-

ʩʢʠʝ ʛʦʨʳ, ʚ 70-ʪʠ ʢʤ ʢ 

ʶʛʦ-ʚʦʩʪʦʢʫ ʦʪ ʋʩʪʴ-ʂʘ-

ʤʝʥʦʛʦʨʩʢʘ 

ʙʫʜʜʠʡʩʢʠʡ ʤʦʥʘʩʪʳʨʴ XVII ʚʝʢʘ, ʠʩʪʦʨʠʯʝ-

ʩʢʠʡ ʧʘʤʷʪʥʠʢ ʜʫʭʦʚʥʦʛʦ ʟʥʘʯʝʥʠʷ. 

 

3 ʃʝʛʝʥʜʘʨʥʘʷ ʛʦʨʘ ɹʝ-

ʣʫʭʘ (ʄʫʟʪʘʫ) 

ʈʘʩʧʦʣʦʞʝʥ ʚ ʚʦʩʪʦʯʥʦʡ 

ʯʘʩʪʠ ʂʘʪʫʥʩʢʦʛʦ ʭʨʝʙʪʘ 

ɺʳʩʦʯʘʡʰʘʷ ʛʦʨʘ ɸʣʪʘʷ, ʛʦʨʘ ɹʝʣʫʭʘ - ʧʨʦʪʷ-

ʥʫʣʩʷ ʙʦʣʝʝ ʯʝʤ ʥʘ 150 ʢʤ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʠ 

ʩ ʶʛʘ ʥʘ ʩʝʚʝʨ ʙʦʣʝʝ ʯʝʤ ʥʘ 60 ʢʤ. ʥʘ ʩʪʳʢʝ 

ʛʨʘʥʠʮ ʈʦʩʩʠʠ ʠ ʂʘʟʘʭʩʪʘʥʘ [13]. 

4 ʀʩʪʦʨʠʢʦ-ʘʨʭʝʦʣʦʛʠʯʝ-

ʩʢʠʡ ʢʦʤʧʣʝʢʩ çɹʝʨʝʣʴè  

ʂʘʪʦʥ-ʂʘʨʘʛʘʡʩʢʠʡ ʨ-ʥ, ʚ 

7 ʢʤ ʦʪ ʩ.ɹʝʨʝʣ 

 

ʇʘʤʷʪʥʠʢ ʧʦʣʫʯʠʣ ʚʩʝʤʠʨʥʫʶ ʠʟʚʝʩʪʥʦʩʪʴ, 

ʙʣʘʛʦʜʘʨʷ ʥʘʡʜʝʥʥʳʤ ʟʜʝʩʴ ʟʘʭʦʨʦʥʝʥʠʷʤ ʢʦ-

ʯʝʚʦʡ ʟʥʘʪʠ ʠ ʚʳʩʦʢʦʭʫʜʦʞʝʩʪʚʝʥʥʳʤ ʠʟʜʝ-

ʣʠʷʤ ʚ ʩʢʠʬʦ-ʩʠʙʠʨʩʢʦʤ ʟʚʝʨʠʥʦʤ ʩʪʠʣʝ. ʄʦ-

ʛʠʣʴʥʠʢ ɹʝʨʝʣʴ ʥʘʩʯʠʪʳʚʘʝʪ ʦʢʦʣʦ 70 ʢʫʨʛʘ-

ʥʦʚ ʩ ʢʘʤʝʥʥʳʤʠ ʥʘʩʳʧʷʤʠ ʨʘʟʣʠʯʥʦʛʦ ʨʘʟ-

ʤʝʨʘ [14] 

5 

ʈʘʭʤʘʥʦʚʩʢʠʝ ʢʣʶʯʠ 
ʂʘʪʦʥ-ʂʘʨʘʛʘʡʩʢʠʡ 

ʨʘʡʦʥ 

ʄʠʥʝʨʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʩ ʣʝʯʝʙʥʳʤʠ ʩʚʦʡ-

ʩʪʚʘʤʠ 

 

6 ʉʪʘʨʘʷ ɸʚʩʪʨʠʡʩʢʘʷ ʜʦ-

ʨʦʛʘ 

ʂʘʪʦʥ-ʂʘʨʘʛʘʡʩʢʠʡ 

ʨʘʡʦʥ 

ɾʠʚʦʧʠʩʥʘʷ ʛʦʨʥʘʷ ʜʦʨʦʛʘ, ʧʦʩʪʨʦʝʥʥʘʷ ʚʦʝʥ-

ʥʦʧʣʝʥʥʳʤʠ ʘʚʩʪʨʠʡʮʘʤʠ ʚ ʥʘʯʘʣʝ XX ʚ. 

7 ʋʨʦʯʠʱʝ ʂʠʠʥ-ʂʝʨʠʰ 

 

ʂʫʨʯʫʤʩʢʠʡ ʨ-ʥ, ʨʷʜʦʤ ʩ 

ʩʝʣʦʤ ʊʘʢʳʨ. 

ʈʘʩʧʦʣʦʞʝʥ ʥʘ ɿʘʡʩʘʥ-

ʩʢʦʡ ʢʦʪʣʦʚʠʥʝ. 

ʋʥʠʢʘʣʴʥʳʡ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʡ ʧʘʤʷʪʥʠʢ. 

ʇʦ ʦʮʝʥʢʘʤ, ʚʦʟʨʘʩʪ ʫʨʦʯʠʱʘ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 15 

ʜʦ 30 ʤʠʣʥ ʣʝʪ. ɻʣʠʥʠʩʪʳʝ ʧʦʨʦʜʳ ʂʠʠʥ-ʂʝ-

ʨʠʰʘ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʪʨʦʧʠʯʝ-

ʩʢʦʛʦ ʢʣʠʤʘʪʘ ʤʝʟʦʟʦʷ - ʵʧʦʭʠ, ʢʦʛʜʘ ʧʣʘʥʝʪʫ 

ʥʘʩʝʣʷʣʠ ʜʠʥʦʟʘʚʨʳ 

8 çɻʣʠʥʷʥʳʝ ʭʦʣʤʳ ɸʰʫ-

ʪʘʩè 

ʂʫʨʯʫʤʩʢʠʡ ʨ-ʥ, ʧʨʠ-

ʤʝʨʥʦ ʚ 155 ʢʤ ʦʪ ʩ. ʂʫʨ-

ʯʫʤ. 

ʎʝʥʥʳʡ ʧʘʣʝʦʙʦʪʘʥʠʯʝʩʢʠʡ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʡ 

ʧʘʤʷʪʥʠʢ ʧʨʠʨʦʜʳ ʧʣʦʱʘʜʴʶ ʦʢʦʣʦ 150 ʛʝʢʪʘ-

ʨʦʚ. ʅʘʟʚʘʥʠʝ ʩʚʦʝ ʤʝʩʪʥʦʩʪʴ ʧʦʣʫʯʠʣʘ ʠʟ-ʟʘ 

ʩʝʨʥʠʩʪʦʛʦ ʟʘʧʘʭʘ ʦʙʫʛʣʠʚʰʠʭʩʷ ʨʘʩʪʠʪʝʣʴ-

ʥʳʭ ʦʩʪʘʪʢʦʚ ʜʨʝʚʥʝʡ ʬʣʦʨʳ. ɺʢʣʶʯʝʥʠʷ ʦʨ-

ʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʩʦʟʜʘʶʪ ʢʘʢ ʙʳ ʧʘʭʥʫʱʠʡ 

ʛʠʧʩ, ʧʨʦʟʨʘʯʥʳʝ ʦʩʢʦʣʢʠ ʢʦʪʦʨʦʛʦ ʚʘʣʷʶʪʩʷ 

ʚʝʟʜʝ. ɺ ʛʣʠʥʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʦʙʣʦʤʢʠ ʢʦʩʪʝʡ 

ʞʠʚʦʪʥʳʭ [14]. 

9 ʅʝʢʨʦʧʦʣʴ ʐʠʣʠʢʪʳ ɿʘʡʩʘʥʩʢʠʡ ʨ-ʥ, ʚ 3-ʭ ʢʤ 

ʢ ʶʛʦ-ʟʘʧʘʜʫ ʦʪ ʩ. ʐʠ-

ʣʠʢʪʳ 

ʐʠʣʠʢʪʠʥʩʢʘʷ ʜʦʣʠʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʨʘʚʥʠʥʫ ʜʣʠʥʦʡ 80 ʢʤ, ʦʢʨʫʞʝʥʥʫʶ ʛʦʨʘʤʠ 

ʊʘʨʙʘʛʘʪʘʡ, ʄʘʥʨʘʢ, ʉʘʫʳʨ-ʉʘʡʭʘʥ. ʕʪʦ ʜʝʡ-

ʩʪʚʠʪʝʣʴʥʦ ʎʘʨʩʢʘʷ ʜʦʣʠʥʘ, ʧʦʨʘʞʘʶʱʘʷ ʢʦ-

ʣʠʯʝʩʪʚʦʤ ʦʛʨʦʤʥʳʭ ʢʫʨʛʘʥʦʚ, ʠʭ ʙʦʣʝʝ 200, 

ʪʷʥʫʱʠʭʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʮʝʧʦʯʢʘʤʠ. ʕʣʠʪʘʨ-

ʥʳʝ ʧʘʤʷʪʥʠʢʠ ʨʘʥʥʝʛʦ ʩʘʢʩʢʦʛʦ ʚʨʝʤʝʥʠ ʐʠ-

ʣʠʢʪʳ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʮʝʥʪʨʝ ʫʥʠʢʘʣʴʥʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ [15] 
 

ɺʢʣʶʯʝʥʠʝ ʩʘʢʨʘʣʴʥʦʡ ʛʝʦʛʨʘʬʠʠ ʚ ʚʫʟʦʚʩʢʠʡ ʢʫʨʩ ʢʨʘʝʚʝʜʝʥʠʷ ʩʦʟʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʩʪʫʜʝʥʪʦʚ ʛʣʫʙʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʂʘʟʘʭʩʪʘʥʘ ʠ ʝʛʦ 

ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ʇʦʟʥʘʚʘʪʝʣʴʥʳʡ ʪʫʨʠʟʤ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʟʫʯʝʥʠʠ ʩʘʢʨʘʣʴʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʩʪʘʥʦʚʣʝʥʠʶ ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, 

ʥʦ ʠ ʨʘʟʚʠʪʠʶ ʫʩʪʦʡʯʠʚʦʛʦ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʠʩʪʦ-
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ʨʠʢʦ-ʢʫʣʴʪʫʨʥʳʭ ʮʝʥʥʦʩʪʝʡ ʨʝʛʠʦʥʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʜʨʝʥʠʝ ʤʝʪʦʜʠʢ, ʩʦʯʝʪʘʶʱʠʭ ʪʝʦʨʝ-

ʪʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʦʩʚʦʝʥʠʝ ʩʘʢʨʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʳʝ ʠ ʥʘʫʯʥʳʝ ʛʦʨʠʟʦʥʪʳ ʩʪʫʜʝʥʪʦʚ, ʛʦʪʦʚʷ ʠʭ ʢ ʘʢʪʠʚʥʦʤʫ ʫʯʘʩʪʠʶ ʚ ʨʘʟʚʠʪʠʠ ʧʦ-

ʟʥʘʚʘʪʝʣʴʥʦʛʦ ʪʫʨʠʟʤʘ ɺʦʩʪʦʯʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. 
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ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɺʆɼʅʓʍ ʈɽʉʋʈʉʆɺ  

ɺ ʇɸɺʃʆɼɸʈʉʂʆʁ ʆɹʃɸʉʊʀ ʈɽʉʇʋɹʃʀʂʀ ʂɸɿɸʍʉʊɸʅ 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʇʘʚʣʦʜʘʨ-

ʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʜʥʦʤ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʝʛʠʦʥʦʚ ʂʘʟʘʭʩʪʘʥʘ. ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚ-

ʥʳʝ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʣʘʩʪʠ, ʚʢʣʶʯʘʷ ʨʝʯʥʫʶ ʩʝʪʴ, ʦʟʝʨʘ ʠ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ, 

ʘ ʪʘʢʞʝ ʨʦʣʴ ʨʝʢʠ ʀʨʪʳʰ ʢʘʢ ʦʩʥʦʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ 

ʚʣʠʷʥʠʶ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʝʢʪʦʨʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʠ, ʥʘ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʝ. ʇʨʦʘʥʘ-

ʣʠʟʠʨʦʚʘʥʘ ʜʠʥʘʤʠʢʘ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʟʘ 2019ï2023 ʛʛ., ʚʳʷʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʧʨʦʤʳʰ-

ʣʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʠ ʩʥʠʞʝʥʠʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. 

ʆʪʤʝʯʝʥʳ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʝʬʠʮʠʪʦʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʩʦʢʨʘʱʝ-

ʥʠʝʤ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʧʦʧʫʩʢʦʚ ʠ ʧʦʪʝʨʷʤʠ ʚʦʜʳ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʩʠ-

ʩʪʝʤʝ ʢʘʥʘʣʘ ʠʤʝʥʠ ʂ. ʉʘʪʧʘʝʚʘ. ʇʦʜʯʝʨʢʠʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʣʝʢʩʥʳʭ 

ʤʝʨ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʵʢʦʩʠʩʪʝʤʳ ʨʝʢʠ ʀʨʪʳʰ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɺʦʜʦʩʥʘʙʞʝʥʠʝ, ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʵʢʦʩʠʩʪʝʤʘ, ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ, ʨʘʮʠ-

ʦʥʘʣʴʥʦʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ. 

 

E.K. Asylbekov, O.V. Otto, T.V. Gavrilova 

 

USE OF WATER RESOURCES IN PAVLODAR REGION  

OF THE REPUBLIC OF KAZAKHSTAN  

 

Abstract. The article is devoted to the analysis of water resources and their use in Pavlodar 

region, one of the key industrial regions of Kazakhstan. The main hydrographic features of the region, 

including the river network, lakes and groundwater, as well as the role of the Irtysh River as the main 

source of water supply are considered. Particular attention is paid to the impact of the industrial sector, 

in particular thermal power engineering, on water use. The dynamics of water consumption for 2019-

2023 are analyzed, an increase in the share of the industrial sector and a decrease in water consump-

tion in agriculture are revealed. 

Environmental problems associated with a shortage of water resources, a reduction in environ-

mental releases and water losses during transportation, in particular in the K. Satpayev Canal system, 

are noted. The need for the introduction of water-saving technologies, improvement of water supply 

infrastructure and development of comprehensive measures to preserve the Irtysh River ecosystem is 

emphasized. 

Keywords: Water supply, water resources, ecosystem, water consumption, rational use of natu-

ral resources. 

 

ʇʘʚʣʦʜʘʨʩʢʘʷ ʦʙʣʘʩʪʴ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʛʨʘʥʠ-

ʯʠʪ ʩ ʪʨʝʤʷ ʢʨʫʧʥʳʤʠ ʨʝʛʠʦʥʘʤʠ ʈʦʩʩʠʠ: ʆʤʩʢʦʡ, ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʷʤʠ ʠ ɸʣʪʘʡʩʢʠʡ 

ʢʨʘʡ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ ʨʝʩʧʫʙʣʠʢʠ ʦʙʣʘʩʪʴ ʦʙʣʘʜʘʝʪ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʚʠʜʘʤʠ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ (ʨʠʩ. 1).  
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ʈʠʩʫʥʦʢ 1. ʌʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʢʘʨʪʘ ʇʘʚʣʦʜʘʨʩʢʦʡ ʦʙʣʘʩʪʠ 

 
ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʩʪʦʢʦʤ ʨʝʯʥʳʭ ʩʠʩʪʝʤ ʠ ʚʨʝʤʝʥʥʳʭ ʚʦ-

ʜʦʪʦʢʦʚ, ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʭ ʜʣʠʥʦʡ ʙʦʣʝʝ 10 ʢʤ, ʩʦʩʪʘʚʣʷʝʪ 130, ʠʟ ʥʠʭ ʢʨʫʧʥʳʭ ï 5. ʆʙʱʠʡ 
ʦʙʲʝʤ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʦʩʥʦʚʥʳʭ ʨʝʢ ʚ ʧʨʝʜʝʣʘʭ ʦʙʣʘʩʪʠ ʨʘʚʝʥ 26 800 ʤʣʥ. ʤ3/ʛʦʜ, ʠʟ ʥʠʭ ʪʦʣʴʢʦ 
70,0 ʤʣʥ. ʤ3 ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɻʫʩʪʦʪʘ ʨʝʯʥʦʡ ʩʝʪʠ (ʤʝʩʪ-
ʥʦʡ) ʥʘ ʶʛʦ-ʟʘʧʘʜʝ 0,2, ʚ ʟʦʥʝ ʧʝʨʝʭʦʜʘ ʤʝʣʢʦʩʦʧʦʯʥʠʢʘ ʚ ʨʘʚʥʠʥʫ ï 0,04-0,02 ʢʤ ʥʘ 1 ʢʤ2. 
ɻʠʜʨʦʛʨʘʬʠʯʝʩʢʘʷ ʩʝʪʴ ʦʙʣʘʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʜʚʫʤʷ ʨʝʢʘʤʠ ï ʀʨʪʳʰ ʠ 
ʏʠʜʝʨʪʳ, ʘ ʪʘʢʞʝ ʚʨʝʤʝʥʥʳʤʠ ʚʦʜʦʪʦʢʘʤʠ. 

ʆʜʥʦʡ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʘʨʪʝʨʠʡ ʂʘʟʘʭʩʪʘʥʘ ʷʚʣʷʝʪʩʷ ʨ. ʀʨʪʳʰ (ɽʨʪʠʩ). ɽʝ ʧʨʦʪʷʞʝʥʥʦʩʪʴ 
ʚ ʧʨʝʜʝʣʘʭ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 720 ʢʤ. ʈ. ʏʠʜʝʨʪʳ ʷʚʣʷʝʪʩʷ ʙʝʩʩʪʦʯʥʳʤ ʚʦʜʦʪʦʢʦʤ ʀʰʠʤ-ʀʨ-
ʪʳʰʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ ʠ ʚʧʘʜʘʝʪ ʚ ʦʟ. ʐʘʛʘʥʘʢ.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʦʢʦʣʦ 1200 ʦʟʝʨ ʩ ʩʫʤʤʘʨʥʦʡ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ 
ʦʢʦʣʦ 2300 ʢʤ2, ʠʣʠ 2% ʦʙʱʝʡ ʝʝ ʧʣʦʱʘʜʠ. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʦʟʝʨʘʤʠ ʩ ʧʣʦʱʘʜʴʶ ʟʝʨʢʘʣʘ 
ʚʦʜʳ ʙʦʣʝʝ 50 ʢʤ2 ʷʚʣʷʶʪʩʷ ʂʳʟʳʣʢʘʢ, ɾʘʣʘʫʣʳ, ʗʢ-ɹʫʣʘʪ, ʄʘʨʘʣʜʳ, ʐʫʡʨʝʢʩʦʨ, ʚʩʝ ʦʥʠ ʩʦʣʝ-
ʥʳʝ. ɺ ʦʙʣʘʩʪʠ ʧʦʩʪʨʦʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʫʜʳ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʩʝʚʝʨʥʦʡ 
ʯʘʩʪʠ, ʦʙʲʝʤʳ ʠʭ ʢʦʣʝʙʣʶʪʩʷ ʦʪ 3ð4 ʜʦ 25 ʪʳʩ. ʤ3, ʫ ʥʝʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʶʪ 150 ʪʳʩ. ʤ3. 

ʇʦ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʇʘʚʣʦʜʘʨʩʢʘʷ ʦʙʣʘʩʪʴ ʦʪʥʦʩʠʪʩʷ ʢ ʨʝʛʠʦʥʫ ʩʦ ʟʥʘ-
ʯʠʪʝʣʴʥʳʤʠ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʪʘʢ ʢʘʢ ʩʫʤʤʘʨʥʳʝ ʨʝʩʫʨʩʳ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʩʦʩʪʘʚʣʷʶʪ 
29,25 ʢʤ /ʛʦʜ (23,3% ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ), ʘ ʧʦʜʟʝʤ-
ʥʳʭ ʚʦʜ - 4,26 ʢʤ3/ʛʦʜ [1]. 

ʇʘʚʣʦʜʘʨʩʢʘʷ ʦʙʣʘʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʮʝʥʪʨʦʚ ʂʘʟʘʭʩʪʘʥʘ, ʦʪ-
ʣʠʯʘʶʱʠʤʩʷ ʩʣʦʞʥʦʡ ʠ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʵʢʦʥʦʤʠʢʠ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 
ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʫ, ʫʛʦʣʴʥʫʶ ʠ ʬʝʨʨʦʩʧʣʘʚʥʫʶ ʦʪʨʘʩʣʠ.  

ʆʜʥʘʢʦ ʨʘʟʚʠʪʠʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʙʲ-
ʝʤʦʚ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʙʣʘʩʪʴ ʦʙʣʘʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʧʦʚʝʨʭ-
ʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ [2], ʚʩʝ ʨʘʚʥʦ ʪʨʝʙʫʝʪʩʷ ʚʥʠʤʘʪʝʣʴʥʦ ʦʪʥʦʩʠʪʩɹʷ ʢ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠ 
ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʤʫ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʶ. ʉʪʨʫʢʪʫʨʘ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʨʝʛʠʦʥʘ ʚ ʧʦʩʣʝʜʥʠʝ 
ʛʦʜʳ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʷʝʪʩʷ (ʨʠʩ. 2). ɻʣʘʚʥʳʤ ʧʦʪʨʝʙʠʪʝʣʝʤ ʚʦʜʳ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ 
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ʩʝʢʪʦʨ, ʥʘ ʢʦʪʦʨʳʡ ʧʨʠʭʦʜʠʣʦʩʴ 65% ʧʦʪʨʝʙʣʝʥʠʷ ʚʦʜʳ ʚ 2019 ʛʦʜʫ. ɿʘ ʧʷʪʴ ʣʝʪ ʜʦʣʷ ʧʨʦʤʳʰ-
ʣʝʥʥʦʩʪʠ ʚʳʨʦʩʣʘ ʜʦ 79%, ʘ ʚ ʘʙʩʦʣʶʪʥʦʤ ʚʳʨʘʞʝʥʠʠ ʩ 1,9 ʜʦ 2,2 ʤʣʨʜ. ʤ3. ɿʘʙʦʨ ʧʨʝʩʥʦʡ 
ʚʦʜʳ ʚ ʦʙʣʘʩʪʠ ʚ ʧʝʨʠʦʜ ʩ 2019 ʧʦ 2023 ʛʛ. ʩʦʩʪʘʚʣʷʣ ʦʢʦʣʦ 3 ʤʣʨʜ. ʤ3.  

 

 
ʈʠʩʫʥʦʢ 2. ʉʪʨʫʢʪʫʨʘ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʇʘʚʣʦʜʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʤʣʥ ʤ3 

 
ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʇʘʚʣʦʜʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʚʘ ʢʨʫʧʥʳʭ ʵʥʝʨʛʦʫʟʣʘ: 

ʇʘʚʣʦʜʘʨʩʢʠʡ ʠ ɸʢʩʫʩʢʠʡ. ʆʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ɸʢʩʫʩʢʘʷ ɻʈʕʉ, ʷʚʣʷʶʱʘʷʩʷ ʦʜʥʠʤ ʠʟ 
ʢʨʫʧʥʝʡʰʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʂʘʟʘʭʩʪʘʥʘ. ɸʢʩʫʩʢʘʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ, ʧʨʠʥʘʜʣʝʞʘʱʘʷ 
ɸʆ çɽʚʨʦʘʟʠʘʪʩʢʘʷ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʢʦʨʧʦʨʘʮʠʷè, ʠʤʝʝʪ ʧʨʦʝʢʪʥʫʶ ʤʦʱʥʦʩʪʴ 2400 ʄɺʪ, ʘ ʝʝ 
ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 2450 ʄɺʪ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 17% ʦʪ ʦʙʱʝʡ ʤʦʱʥʦʩʪʠ 
ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʂʘʟʘʭʩʪʘʥʘ. ʕʪʘ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʧʨʦʠʟʚʦʜ-
ʩʪʚʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʇʘʚʣʦʜʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʧʝʨʝʜʘʝʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʚ ʩʦʩʝʜʥʠʝ ʨʝʛʠʦʥʳ. ɺʳ-
ʨʘʙʘʪʳʚʘʷ 17% ʚʩʝʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʚ ʂʘʟʘʭʩʪʘʥʝ, ɸʢʩʫʩʢʘʷ ɻʈʕʉ ʷʚʣʷʝʪʩʷ 
ʚʘʞʥʝʡʰʠʤ ʦʙʲʝʢʪʦʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʪʨʘʥʳ [3]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʳ ʜʣʷ 
ʪʝʭʥʠʯʝʩʢʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ (ʦʭʣʘʞʜʝʥʠʷ) ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʳʤ ʫʩʣʦʚʠʝʤ ʨʘʙʦʪʳ ʪʝʧʣʦ-
ʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ (ʊʕʉ). ɹʦʣʝʝ ʪʦʛʦ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ 
ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ (ʂʇɼ) ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʦʧʨʝʜʝʣʷʷ ʢʦʣʠʯʝʩʪʚʦ ʪʦʧʣʠʚʘ, 
ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʜʥʦʡ ʝʜʠʥʠʮʳ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʇʦ ʪʠʧʫ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʠ-
ʩʪʝʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʦʩʥʦʚʥʳʝ 
ʛʨʫʧʧʳ: ʩʪʘʥʮʠʠ ʩ ʧʨʷʤʦʪʦʯʥʳʤʠ ʠ ʦʙʦʨʦʪʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʦʭʣʘʞʜʝʥʠʷ. ɺ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ, 
ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʚʙʣʠʟʠ ʢʨʫʧʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ (ʨʝʢ, ʦʟʝʨ, ʤʦʨʝʡ, ʦʢʝʘ-
ʥʦʚ) ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʷʤʦʪʦʯʥʳʝ ʩʠʩʪʝʤʳ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ɺ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʩʪʘʥʮʠʷ 
ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʦʪʜʘʣʝʥʠʠ ʦʪ ʢʨʫʧʥʳʭ ʚʦʜʦʝʤʦʚ, ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʝʪʩʷ ʦʙʦʨʦʪʥʳʤ ʩʠʩʪʝʤʘʤ. 
ɸʢʩʫʩʢʘʷ ɻʈʕʉ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʨʦʤ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʩ ʧʨʷʤʦʪʦʯʥʦʡ ʩʠʩʪʝʤʦʡ ʦʭʣʘʞʜʝʥʠʷ. 
ɺʦʜʘ ʠʟ ʨʝʢʠ ʀʨʪʳʰ ʧʦ ʜʚʫʤ ʚʦʜʦʧʦʜʚʦʜʷʱʠʤ ʢʘʥʘʣʘʤ ʧʦʩʪʫʧʘʝʪ ʥʘ ʩʪʘʥʮʠʶ. ʇʨʷʤʦʪʦʯʥʳʝ 
ʩʠʩʪʝʤʳ ʟʘʙʠʨʘʶʪ ʚʦʜʫ ʠʟ ʚʦʜʦʝʤʘ, ʧʨʦʧʫʩʢʘʶʪ ʝʝ ʧʦ ʠʟʦʣʠʨʦʚʘʥʥʦʤʫ ʢʦʥʪʫʨʫ ʤʝʪʘʣʣʠʯʝʩʢʠʭ 
ʪʨʫʙʦʢ ʠ, ʧʦʩʣʝ ʦʜʥʦʢʨʘʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʚʦʟʚʨʘʱʘʶʪ ʦʙʨʘʪʥʦ ʚ ʪʦʪ ʞʝ ʚʦʜʦʝʤ.  

ɺ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʀʨʪʳʰ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʘʚʣʦʜʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʭʦʜʠʪʩʷ ʫʥʠʢʘʣʴʥʦʝ ʛʠʜʨʦ-
ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʦʨʫʞʝʥʠʝ ï ʢʘʥʘʣ ʠʤʝʥʠ ʂ. ʉʘʪʧʘʝʚʘ, ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 458 ʢʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ 
ʜʣʷ ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʷ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢʘ-
ʥʘʣʘ ʧʦ ʫʯʘʩʪʢʘʤ ʟʘʚʠʩʠʪ ʦʪ ʨʘʩʯʝʪʥʦʛʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʠ ʜʦʩʪʠʛʘʝʪ 75 ʤį ʫ ʛʦʣʦʚʥʦʡ ʥʘʩʦʩʥʦʡ 
ʩʪʘʥʮʠʠ. ɿʥʘʯʠʪʝʣʴʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʶʪʩʷ ʧʦʪʝʨʠ ʚʦʜʳ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ. 
ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʘ 30% ʩ 24 ʜʦ 19 ʤʣʥ ʤ3. 

ɺ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʦʩʥʦʚʥʦʡ ʦʙʲʝʤ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʩʝʢʪʦʨ, ʜʦʣʷ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪ 74% [3]. ʆʜʥʘʢʦ ʚ ʀʨʪʳʰʩʢʦʤ ʙʘʩ-
ʩʝʡʥʝ ʵʪʘ ʮʠʬʨʘ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʠ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 10-11%, ʘ ʚ ʇʘʚʣʦʜʘʨʩʢʦʡ ʦʙʣʘʩʪʠ 
ï 18% (2023 ʛ.). ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʜʨʫʛʠʭ ʩʝʢʪʦʨʘʭ ʵʢʦʥʦʤʠʢʠ, ʚʢʣʶʯʘʷ ʧʨʦʤʳʰʣʝʥ-
ʥʦʩʪʴ, ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʝʣʴʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ, ʛʜʝ ʧʦʪʝʨʠ 
ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʶʪ ʜʦ 37% [4]. ʇʦʪʨʝʙʣʝʥʠʝ ʚʦʜʳ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʥʫʞʜʳ ʟʘ 2019-
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2023 ʛʛ. ʩʥʠʟʠʣʦʩʴ ʩ 996 ʜʦ 490 ʤʣʥ. ʤ3. ʅʝʩʤʦʪʨʷ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʣʘʛʦʧʦʣʫʯʥʫʶ ʩʠʪʫʘʮʠʶ 
ʚ ʀʨʪʳʰʩʢʦʤ ʙʘʩʩʝʡʥʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳ-
ʚʘʪʴ, ʯʪʦ ʦʙʱʝʝ ʙʣʘʛʦʧʦʣʫʯʠʝ ʥʝ ʠʩʢʣʶʯʘʝʪ ʥʘʣʠʯʠʷ ʩʝʨʴʝʟʥʳʭ ʧʨʦʙʣʝʤ ʚ ʜʨʫʛʠʭ ʩʬʝʨʘʭ ʚʦ-
ʜʦʧʦʣʴʟʦʚʘʥʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʫʶ ʜʦʣʶ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡ-
ʩʪʚʘ ʚ ʀʨʪʳʰʩʢʦʤ ʙʘʩʩʝʡʥʝ, ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʩʝʨʴʝʟʥʳʭ ʧʨʦʙʣʝʤ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʦʜʥʳʭ ʨʝ-
ʩʫʨʩʦʚ. ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʦʙʲʝʤʦʚ ʝʞʝʛʦʜʥʳʭ ʧʨʠʨʦʜʦʦʭʨʘʥ-
ʥʭr ʧʦʧʫʩʢʦʚ [5]. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʧʣʦʱʘʜʝʡ ʟʘʪʦʧʣʝʥʠʷ ʧʦʡʤʝʥʥʳʭ ʩʝʥʦʢʦʩʦʚ ʠ 
ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʵʢʦʩʠʩʪʝʤʝ ʙʘʩʩʝʡʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʦʙʱʠʡ ʜʝʬʠʮʠʪ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 
ʩʦʟʜʘʝʪ ʥʝʙʣʘʛʦʧʦʣʫʯʥʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ, ʪʨʝʙʫʶʱʫʶ ʥʝʤʝʜʣʝʥʥʦʛʦ ʚʤʝʰʘʪʝʣʴ-
ʩʪʚʘ. ʉʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʠ ʢʦʤʧʣʝʢʩʥʦʩʪʴ ʧʨʝʜʧʨʠʥʷʪʳʭ ʤʝʨ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 
ʨʝʢʠ ʀʨʪʳʰ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʚʣʘʩʪʠ, ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ 
ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ, ʧʦʟʚʦʣʠʪ ʠʟʙʝʞʘʪʴ ʢʨʠʟʠʩʥʳʭ ʩʠʪʫʘʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʥʠʞʝʥʠʝʤ ʚʦʜʥʦʩʪʠ 
ʨʝʢʠ. ʕʪʠ ʩʠʪʫʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʚʳʟʚʘʥʳ ʢʘʢ ʠʟʤʝʥʝʥʠʝʤ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʢʣʠʤʘʪʠ-
ʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʪʘʢ ʠ ʟʘʨʝʛʫʣʠʨʦʚʘʥʥʦʩʪʴʶ ʩʪʦʢʘ ʀʨʪʳʰʘ. ʅʝʦʙʭʦʜʠʤʦ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʪʴ ʚʦ-
ʜʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʫʣʫʯʰʘʪʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʢʘʥʘʣʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ 
ʧʨʦʚʦʜʠʪʴ ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʫʶ ʨʘʙʦʪʫ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʇʘʚʣʦʜʘʨʩʢʘʷ ʦʙʣʘʩʪʴ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʳʤ ʧʨʦʤʳʰʣʝʥʥʳʤ ʨʝʛʠʦʥʦʤ, ʛʜʝ 
ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʩʝʢʪʦʨ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ, ʠ ʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʦ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ɸʥʘʣʠʟ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʀʨʪʳʰ ʚʳʷʚʠʣ 
ʨʷʜ ʚʘʞʥʳʭ ʧʨʦʙʣʝʤ, ʚʢʣʶʯʘʷ ʜʝʬʠʮʠʪ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʩʦʢʨʘʱʝʥʠʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʧʦ-
ʧʫʩʢʦʚ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʥʝʤʝʜʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ. ʅʝʦʙʭʦʜʠʤʦ ʜʘʣʴʥʝʡʰʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʦʧ-
ʪʠʤʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʠʥʷʪʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʤʝʨ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 
ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʩʦʭʨʘʥʝʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʇʘʚʣʦʜʘʨ-
ʩʢʦʡ ʦʙʣʘʩʪʠ. ʉʚʦʝʚʨʝʤʝʥʥʳʝ ʠ ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʝ ʜʝʡʩʪʚʠʷ ʩ ʫʯʘʩʪʠʝʤ ʚʩʝʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥ-
ʥʳʭ ʩʪʦʨʦʥ ʧʦʤʦʛʫʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʚʦʟʤʦʞʥʳʝ ʢʨʠʟʠʩʥʳʝ ʩʠʪʫʘʮʠʠ ʠ ʦʙʝʩʧʝʯʠʪʴ ʙʣʘʛʦʧʦʣʫ-
ʯʠʝ ʨʝʛʠʦʥʘ. 
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ʃ.ɺ. ɹʘʡʣʘʛʘʩʦʚ 

 

ʆ ʎɽʃɽʉʆʆɹʈɸɿʅʆʉʊʀ ɺʆʉʉʊɸʅʆɺʃɽʅʀʗ ʅɽʂʆʊʆʈʓʍ ʇɸʄʗʊʅʀʂʆɺ 

ʇʈʀʈʆɼʓ ʈɽɻʀʆʅɸʃʔʅʆɻʆ ɿʅɸʏɽʅʀʗ, ʃʀʐɪʅʅʓʍ ɼɸʅʅʆɻʆ ʉʊɸʊʋʉɸ  

ɺ ʇʈʆʐʃʆʄ (ʅɸ ʇʈʀʄɽʈɽ ʈɽʉʇʋɹʃʀʂʀ ɸʃʊɸʁ) 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʝʢʦ-

ʪʦʨʳʭ ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʚ 1978 ʛʦʜʫ, ʥʦ ʚ 1996 

ʛʦʜʫ ʣʠʰʝʥʥʳʭ ʜʘʥʥʦʛʦ ʩʪʘʪʫʩʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʧʨʠʨʦʜʥʳʝ ʦʙʲʝʢʪʳ, ʠʩʢʣʶʯʝʥʥʳʝ 

ʠʟ ʩʧʠʩʢʘ ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ, ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ, ʥʘʫʯʥʦʝ, ʢʫʣʴʪʫʨʥʦʝ, ʨʝʢʨʝʘ-

ʮʠʦʥʥʦʝ ʠ ʠʥʦʝ ʟʥʘʯʝʥʠʝ. ɺ ʫʩʣʦʚʠʷʭ ʘʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦ-ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʠʜʘʥʠʝ ʩʪʘʪʫʩʘ ʧʘʤʷʪʥʠʢʘ ʧʨʠʨʦʜʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ 

ʠʟʚʝʩʪʥʦʩʪʠ ʠ ʩʦʭʨʘʥʝʥʠʶ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʦʙʲʝʢʪʦʚ. ʇʘʤʷʪʥʠʢʠ ʧʨʠʨʦʜʳ ʥʘʭʦʜʷʪʩʷ 

ʥʘ ʢʘʜʘʩʪʨʦʚʦʤ ʫʯʝʪʝ, ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʡ ʨʝʞʠʤ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʥ-

ʪʨʦʣʴ ʟʘ ʝʛʦ ʩʦʙʣʶʜʝʥʠʝʤ, ʘ ʪʘʢʞʝ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʨʦʚʦʜʠʪʩʷ ʦʮʝʥʢʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷ-

ʥʠʷ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʤʷʪʥʠʢʠ ʧʨʠʨʦʜʳ, ʦʭʨʘʥʘ ʧʨʠʨʦʜʳ, ʈʝʩʧʫʙʣʠʢʘ ɸʣʪʘʡ. 

 

L.V. Baylagasov 

 

ON THE EXPEDIENCY OF RESTORING SOME NATURAL MONUMENTS  

OF REGIONAL SIGNIFICANCE THAT WERE DEPRIVED OF THIS STATUS  

IN THE PAST (ON THE EXAMPLE OF THE ALTAI REPUBLIC)  

 

Abstract. In this article are examined issues of restoration expediency of some natural monu-

ments of regional significance, organized in 1978, but in 1996 deprived of this status. It is demon-

strated that some natural objects excluded from the list of natural monuments have great ecological, 

scientific, cultural, recreational and other significance. In the context of active development of recre-

ational and tourist activities in recent years, granting the status of a natural monument contributes to 

increasing the fame and preservation of natural complexes and objects. Natural monuments are on 

the cadastral register, they have a certain nature preservation regime, control over its observance is 

carried out, and an assessment of the ecological state of these territories is periodically carried out too. 

Keywords: natural monuments, nature preservation, Altai Republic. 

 

ɺ ʈʝʩʧʫʙʣʠʢʝ ɸʣʪʘʡ ʩʬʦʨʤʠʨʦʚʘʥʘ ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʨʘʟʚʠʪʳʭ ʩʝʪʝʡ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ 

ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʆʆʇʊ) ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʢʦʪʦʨʘʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʢʣʶ-

ʯʘʝʪ ɸʣʪʘʡʩʢʠʡ ʠ ʂʘʪʫʥʩʢʠʡ ʙʠʦʩʬʝʨʥʳʝ ʟʘʧʦʚʝʜʥʠʢʠ, ʉʘʡʣʶʛʝʤʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ, 

ʧʨʠʨʦʜʥʳʝ ʧʘʨʢʠ çɸʢ ʏʦʣʫʰʧʘè, çɹʝʣʫʭʘè, çɿʦʥʘ ʧʦʢʦʷ ʋʢʦʢè, çʋʯ ʕʥʤʝʢè, ʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʟʘʢʘʟʥʠʢʠ çʉʫʤʫʣʴʪʠʥʩʢʠʡè ʠ çʐʘʚʣʠʥʩʢʠʡè, ɻʦʨʥʦ-ɸʣʪʘʡʩʢʠʡ ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ʠ 44 ʧʘ-

ʤʷʪʥʠʢʘ ʧʨʠʨʦʜʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʵʪʠʭ ʆʆʇʊ ʩʦʩʪʘʚʣʷʝʪ 2,37 ʤʣʥ. 

ʛʘ ʠʣʠ 25,5% ʦʪ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ [4]. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʘʤʷʪʥʠʢʠ ʧʨʠʨʦʜʳ ʷʚʣʷʶʪʩʷ ʩʘʤʦʡ ʤʥʦʛʦʯʠʩʣʝʥʥʦʡ 

ʢʘʪʝʛʦʨʠʝʡ ʆʆʇʊ. ʉʦʛʣʘʩʥʦ ʌɿ çʆʙ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭè, ʧʨʠʥʷʪʦʤʫ 

ʚ 1995 ʛʦʜʫ, ʧʘʤʷʪʥʠʢʘʤʠ ʧʨʠʨʦʜʳ ʧʨʠʟʥʘʶʪʩʷ ʫʥʠʢʘʣʴʥʳʝ, ʥʝʚʦʩʧʦʣʥʠʤʳʝ, ʮʝʥʥʳʝ ʚ ʵʢʦʣʦ-

ʛʠʯʝʩʢʦʤ, ʥʘʫʯʥʦʤ, ʢʫʣʴʪʫʨʥʦʤ ʠ ʵʩʪʝʪʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʷʭ ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʘ ʪʘʢʞʝ 

ʦʙʲʝʢʪʳ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʇʦ ʫʨʦʚʥʶ ʟʥʘʯʠʤʦʩʪʠ ʧʘʤʷʪʥʠʢʠ 



78 

ʧʨʠʨʦʜʳ ʤʦʛʫʪ ʙʳʪʴ ʬʝʜʝʨʘʣʴʥʦʛʦ ʠʣʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ. ɺ ʈʝʩʧʫʙʣʠʢʝ ɸʣʪʘʡ ʚʩʝ ʧʘʤʷʪ-

ʥʠʢʠ ʧʨʠʨʦʜʳ ʷʚʣʷʶʪʩʷ ʨʝʛʠʦʥʘʣʴʥʳʤʠ. 

ɺʧʝʨʚʳʝ ʧʘʤʷʪʥʠʢʠ ʧʨʠʨʦʜʳ ʚ ʨʝʛʠʦʥʝ ʙʳʣʠ ʦʨʛʘʥʠʟʦʚʘʥʳ ʈʝʰʝʥʠʝʤ ʩʝʩʩʠʠ ɸʣʪʘʡ-

ʩʢʦʛʦ ʢʨʘʝʚʦʛʦ ʉʦʚʝʪʘ ʥʘʨʦʜʥʳʭ ʜʝʧʫʪʘʪʦʚ ʦʪ 26 ʩʝʥʪʷʙʨʷ 1978 ʛ. çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʧʘʤʷʪʥʠ-

ʢʦʚ ʧʨʠʨʦʜʳ ɻʦʨʥʦ-ɸʣʪʘʡʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ ʦʙʣʘʩʪʠè. ɼʘʥʥʳʤ ʈʝʰʝʥʠʝʤ ʙʳʣʦ ʫʪʚʝʨʞʜʝʥʦ 

122 ʧʘʤʷʪʥʠʢʘ ʧʨʠʨʦʜʳ. 

ʉʧʫʩʪʷ ʜʚʘ ʛʦʜʘ ʙʳʣʦ ʧʨʠʥʷʪʦ ʘʥʘʣʦʛʠʯʥʦʝ ʈʝʰʝʥʠʝ ʉʦʚʝʪʘ ʥʘʨʦʜʥʳʭ ʜʝʧʫʪʘʪʦʚ ɻʦʨʥʦ-

ɸʣʪʘʡʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ ʦʙʣʘʩʪʠ ʦʪ 09.09.1980 ʛ. ˉ 320 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ 

ɻʦʨʥʦ-ɸʣʪʘʡʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ ʦʙʣʘʩʪʠè. ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ʦʙʦʠʭ ʨʝʰʝʥʠʷʭ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʘ-

ʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ ʥʝ ʙʳʣʠ ʫʢʘʟʘʥʳ ʧʣʦʱʘʜʠ ʠ ʢʦʥʢʨʝʪʥʳʝ ʛʨʘʥʠʮʳ. 

ɺ 1996 ʛʦʜʫ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ ʦʪ 16.02.1996 ʛ. ˉ38 çʆʙ 

ʫʪʚʝʨʞʜʝʥʠʠ ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʟʥʘʯʝʥʠʷè ʙʳʣ ʫʪʚʝʨʞʜʝʥ ʥʦʚʳʡ ʧʝʨʝ-

ʯʝʥʴ ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ, ʚʢʣʶʯʘʶʱʠʡ 44 ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʘ. ɺ ʧʝʨʝʯʝʥʴ ʚʦʰʣʠ ʰʝʩʪʴ ʥʦ-

ʚʳʭ ʦʙʲʝʢʪʦʚ, ʥʦ ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʩʪʘʚʠʣʠ ʧʘʤʷʪʥʠʢʠ ʧʨʠʨʦʜʳ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʝ ʝʱʝ ʚ 1978 

ʛʦʜʫ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʇʦʩʪʘʥʦʚʣʝʥʠʠ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ ˉ38 ʦʪ 16.02.1996 ʛ. 

ʥʠʯʝʛʦ ʥʝ ʛʦʚʦʨʠʣʦʩʴ ʦ ʣʠʰʝʥʠʠ ʦʩʪʘʚʰʠʭʩʷ 83 ʦʙʲʝʢʪʦʚ ʩʪʘʪʫʩʘ ʧʘʤʷʪʥʠʢʘ ʧʨʠʨʦʜʳ. 

ʇʦʜʦʙʥʦʝ ʧʨʦʠʟʦʰʣʦ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʯʠʥʘʤ [7, ʩ. 142]: çɺ 1996 ʛʦʜʫ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ 

ʪʨʝʪʴʝʛʦ ʪʦʤʘ çʂʨʘʩʥʘʷ ʢʥʠʛʘ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ. ʆʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʦʙʲʝʢʪʳè 

[2000] ʚ ʪʝʢʩʪʦʚʫʶ ʯʘʩʪʴ ʢʥʠʛʠ ʙʳʣʠ ʦʪʦʙʨʘʥʳ 44 ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʘ (ʠʟ ʮʝʣʝʡ ʩʦʢʨʘʱʝʥʠʷ 

ʦʙʲʝʤʘ ʢʥʠʛʠ). /é/ ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʦʚʘʷ ʛʨʫʧʧʘ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʚʚʝʜʝʥʥʘʷ ʚ ʯʠʩʣʦ 

çʢʨʘʩʥʦʢʥʠʞʥʳʭè, ʣʝʛʣʘ ʚ ʦʩʥʦʚʫ ʧʦʷʚʣʝʥʠʷ ʇʦʩʪʘʥʦʚʣʝʥʠʷ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ɸʣ-

ʪʘʡ ʦʪ 02.1996 ʛ. ˉ38. ʉʦʢʨʘʱʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʜʨʫʛʠʭ ʚʠʜʦʚ ʧʘʤʷʪʥʠ-

ʢʦʚ ʧʨʠʨʦʜʳ ʜʘʥʘ ʚ çʇʨʠʣʦʞʝʥʠʠè çʂʨʘʩʥʘʷ ʢʥʠʛʘ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ. ʆʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʪʝʨ-

ʨʠʪʦʨʠʠ ʠ ʦʙʲʝʢʪʳè. 

ʕʪʠʤʠ ʞʝ ʘʚʪʦʨʘʤʠ ʦʪʤʝʯʘʝʪʩʷ [7, ʩ. 142], ʯʪʦ çʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʩ ʧʦʜʲʝʤʦʤ ʙʫʤʘ ʚʦ-

ʢʨʫʛ ʧʨʦʜʘʞʠ ʟʝʤʣʠ, ʥʝʢʦʪʦʨʳʝ ʚʝʜʦʤʩʪʚʘ ʨʝʩʧʫʙʣʠʢʠ ʩʯʠʪʘʶʪ ʫʪʨʘʯʝʥʥʳʤʠ ʨʘʥʝʝ ʧʨʠʥʷʪʳʝ 

ʧʨʘʚʦʚʳʝ ʧʦʣʦʞʝʥʠʷ ʧʦ ʧʘʤʷʪʥʠʢʘʤ ʧʨʠʨʦʜʳè. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʠʣʦʩʴ, ʯʪʦ 83 ʧʘʤʷʪʥʠʢʘ ʧʨʠʨʦʜʳ, ʫʪʚʝʨʞʜʝʥʥʳʝ ʚ 1978 ʛʦʜʫ, ʦʢʘ-

ʟʘʣʠʩʴ ʣʠʰʝʥʥʳʤʠ ʩʪʘʪʫʩʘ ʧʘʤʷʪʥʠʢʘ ʧʨʠʨʦʜʳ ʙʝʟ ʦʬʠʮʠʘʣʴʥʦʛʦ ʣʠʰʝʥʠʷ ʵʪʦʛʦ ʩʪʘʪʫʩʘ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʪʝʢʩʪʝ ʇʦʩʪʘʥʦʚʣʝʥʠʷ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ ʦʪ 02.1996 ʛ. ˉ38 ʥʠ-

ʯʝʛʦ ʦʙ ʵʪʦʤ ʥʝ ʛʦʚʦʨʠʣʦʩʴ. ɸ.ʄ. ʄʘʨʠʥʠʥ ʩ ʩʦʘʚʪʦʨʘʤʠ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ [7], ʧʦʜʯʝʨʢʠʚʘʷ ʵʪʦʪ 

ʬʘʢʪ, ʩʧʝʮʠʘʣʴʥʦ ʧʨʠʚʝʣʠ ʧʦʣʥʳʡ ʪʝʢʩʪ ʜʘʥʥʦʛʦ ʇʦʩʪʘʥʦʚʣʝʥʠʷ. 

ʉʧʨʘʚʝʜʣʠʚʦʩʪʠ ʨʘʜʠ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʢʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʙʦʣʴʰʠʥʩʪʚʦ ʧʘ-

ʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ, ʚʳʜʝʣʝʥʥʳʭ ʚ 1978 ʛʦʜʫ, ʙʳʣʠ ʦʨʛʘʥʠʟʦʚʘʥʳ ʙʝʟ ʫʢʘʟʘʥʠʷ ʧʣʦʱʘʜʠ ʠ ʢʦʥ-

ʢʨʝʪʥʳʭ ʛʨʘʥʠʮ. ʅʘʧʨʠʤʝʨ, ʧʘʤʷʪʥʠʢ ʧʨʠʨʦʜʳ çʊʝʨʨʘʩʳ ʂʘʪʫʥʠè. ɺ ʨʘʟʜʝʣʝ çʂʨʘʪʢʦʝ ʦʧʠʩʘ-

ʥʠʝè ʛʦʚʦʨʠʪʩʷ [ʧʦ: 6, ʩ. 246]: çʅʘʭʦʜʷʪʩʷ ʤʝʞʜʫ ʨʨ. ɹ. ʗʣʦʤʘʥ ʠ ʏʫʷ. ʆʥʠ ʠʤʝʶʪ ʧʨʝʚʳʰʝʥʠʝ 

ʥʘʜ ʫʨʝʟʘʤʠ ʚʦʜʳ ʨʝʢ 80-200 ʤ, ʘ ʤʝʩʪʘʤʠ ʜʦ 300 ʤ. ʀʭ ʢʨʫʪʳʝ ʦʢʨʫʛʣʳʝ ʙʨʦʚʢʠ ʧʣʘʚʥʦ ʧʝʨʝ-

ʭʦʜʷʪ ʢ ʩʢʣʦʥʫ ʜʦʣʠʥʳ. ʉʣʦʞʝʥʳ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ɺ ʨʘʟʜʝʣʝ çʆʭʨʘʥʷʝʤʘʷ ʧʣʦ-

ʱʘʜʴè ʫʢʘʟʘʥʦ [ʪʘʤ ʞʝ, ʩ. 246]: çʚ ʧʨʝʜʝʣʘʭ ʦʙʲʝʢʪʘ ʠ ʦʢʨʝʩʪʥʦʩʪʝʡè. 

ʊʝʨʨʘʩʳ ʂʘʪʫʥʠ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʷʚʣʷʶʪʩʷ ʚʳʜʘʶʱʠʤʩʷ ʧʨʠʨʦʜʥʳʤ ʦʙʲʝʢʪʦʤ, ʧʨʦʠʩʭʦʞ-

ʜʝʥʠʝ ʢʦʪʦʨʳʭ ʜʦ ʩʠʭ ʧʦʨ ʚʳʟʳʚʘʝʪ ʩʧʦʨʳ ʩʨʝʜʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ʕʪʦʪ ʦʙʲʝʢʪ ʙʝʟʫʩʣʦʚʥʦ ʜʦ-

ʩʪʦʠʥ ʚʢʣʶʯʝʥʠʷ ʚ ʩʧʠʩʦʢ ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ, ʠ ʜʘʞʝ ʥʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ, ʘ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʫʨʦʚʥʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʪʝʨʨʘʩʳ ʂʘʪʫʥʠ ʢʘʢ ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʧʘʤʷʪʥʠʢ ʧʨʠʨʦʜʳ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʫʨʦʚʥʷ ʟʥʘʯʠʤʦʩʪʠ ʨʝʢʦʤʝʥʜʦʚʘʣʠ ʦʨʛʘʥʠʟʦʚʘʪʴ ʩʦʪʨʫʜʥʠʢʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦ-

ʚʘʪʝʣʴʩʢʦʛʦ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʦʛʦ ʤʫʟʝʷ ʠʤ. ʘʢʘʜ. ʌ.ʅ. ʏʝʨʥʳʰʝʚʘ [3]. 

ʅʦ ʚ ʧʦʩʪʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ, ʦʩʦʙʝʥʥʦ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʠʦʙʨʝʪʝʥʠʷ ʠʣʠ ʘʨʝʥʜʳ ʟʝʤʝʣʴ 

ʨʘʟʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʦʧʨʝʜʝʣʝʥʠʷ ʯʝʪʢʠʭ ʛʨʘʥʠʮ ʧʘʤʷʪʥʠ-



79 

ʢʦʚ ʧʨʠʨʦʜʳ, ʧʦʩʢʦʣʴʢʫ ʥʘ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʠ ʘʨʝʥʜʘʪʦʨʦʚ ʥʘʣʘʛʘʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʛʨʘʥʠʯʝ-

ʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʪʘʪʫʩʦʤ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʆʆʇʊ. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʚʘʨʠʘʥʪʝ, ʩʦʛʣʘʩʥʦ 

ʢʨʘʪʢʦʤʫ ʦʧʠʩʘʥʠʶ ʚ ʇʦʩʪʘʥʦʚʣʝʥʠʠ 1978 ʛ.: çʤʝʞʜʫ ʨʨ. ɹ. ʗʣʦʤʘʥ ʠ ʏʫʷè, ʧʨʦʪʷʞʝʥʥʦʩʪʴ 

(ʜʣʠʥʘ) ʧʘʤʷʪʥʠʢʘ ʧʨʠʨʦʜʳ çʊʝʨʨʘʩʳ ʂʘʪʫʥʠè ʚʜʦʣʴ ʨʝʢʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 20 ʢʤ, ʰʠʨʠʥʘ ʞʝ 

ʪʝʨʨʠʪʦʨʠʠ ʧʘʤʷʪʥʠʢʘ ʥʝ ʦʧʨʝʜʝʣʝʥʘ ʚʦʦʙʱʝ. ʊʘʢʞʝ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʨʘʩʧʦʣʦʞʝʥʦ ʜʚʘ ʥʘʩʝ-

ʣʝʥʥʳʭ ʧʫʥʢʪʘ ï ʀʥʷ ʠ ʄʘʣʳʡ ʗʣʦʤʘʥ. ʂʨʦʤʝ ʪʦʛʦ, ʙʝʟ ʯʝʪʢʠʭ ʛʨʘʥʠʮ ʧʘʤʷʪʥʠʢʘ ʧʨʠʨʦʜʳ 

ʥʝʚʦʟʤʦʞʥʦ ʬʠʢʩʠʨʦʚʘʪʴ ʥʘʨʫʰʝʥʠʷ ʨʝʞʠʤʘ ʦʭʨʘʥʳ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʯʘʩʪʴ ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ, ʫʪʚʝʨʞʜʝʥʥʳʭ ʚ 1978 ʛ., ʫʞʝ ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ɸʣʪʘʡʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ, ʩʫʱʝʩʪʚʦʚʘʚʰʝʛʦ ʩ 1932 ʛʦʜʘ, ʘ ʯʘʩʪʴ ʧʦʟʞʝ ʦʢʘʟʘʣʘʩʴ ʚ 

ʛʨʘʥʠʮʘʭ ʂʘʪʫʥʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ, ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʚ 1991 ʛʦʜʫ. ʈʝʞʠʤ ʦʭʨʘʥʳ ʟʘʧʦʚʝʜʥʠʢʦʚ 

ʛʦʨʘʟʜʦ ʚʳʰʝ, ʯʝʤ ʨʝʞʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ. ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ, 

ʥʘʧʨʠʤʝʨ, ʩʣʦʞʠʣʘʩʴ ʩ ʧʘʤʷʪʥʠʢʦʤ ʧʨʠʨʦʜʳ çɺʦʜʦʧʘʜ ʂʦʨʙʫè.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ çʨʝʚʠʟʠʠè ʠʣʠ ʢʨʠʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʧʠʩʢʘ ʧʘʤʷʪʥʠʢʦʚ 

ʧʨʠʨʦʜʳ, ʫʪʚʝʨʞʜʝʥʥʳʭ ʚ 1978 ʛʦʜʫ, ʦʙʲʝʢʪʠʚʥʦ ʩʫʱʝʩʪʚʦʚʘʣʘ, ʥʦ ʢʘʢ ʦʪʤʝʯʘʶʪ ɸ.ʄ. ʄʘʨʠ-

ʥʠʥ ʩ ʩʦʘʚʪʦʨʘʤʠ [7], ʚ 1996 ʛʦʜʫ ʦʪʙʦʨ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʙʳʣ ʬʘʢʪʠʯʝʩʢʠ ʧʨʦʚʝʜʝʥ ʘʚʪʦ-

ʨʘʤʠ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ. ʆʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʦʙʲʝʢʪʳ [6] ʩ ʮʝʣʴʶ 

ʩʦʢʨʘʱʝʥʠʷ ʦʙʲʝʤʘ ʢʥʠʛʠ. 

ʂʘʢ ʫʞʝ ʫʧʦʤʠʥʘʣʦʩʴ ʚʳʰʝ, ʚ 1996 ʛʦʜʫ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ɸʣ-

ʪʘʡ ʦʪ 16.02.1996 ʛ. ˉ 38 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʟʥʘʯʝʥʠʷè 

ʙʳʣ ʫʪʚʝʨʞʜʝʥ ʥʦʚʳʡ ʧʝʨʝʯʝʥʴ ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ, ʚʢʣʶʯʘʶʱʠʡ 44 ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʘ. 

ɺʧʦʩʣʝʜʩʪʚʠʠ ʪʨʠ ʧʘʤʷʪʥʠʢʘ ʧʨʠʨʦʜʳ ʙʳʣʠ ʠʩʢʣʶʯʝʥʳ ʠʟ ʧʝʨʝʯʥʷ, ʧʦʩʢʦʣʴʢʫ ʜʚʘ ʠʟ ʥʠʭ (ʫʯʘ-

ʩʪʦʢ ʨʝʢʠ çɼʝʚʠʯʠʡ ʧʣʸʩè ʠ ʊʘʣʜʠʥʩʢʘʷ ʢʘʨʩʪʦʚʘʷ ʘʨʢʘ) ʦʪʥʦʩʠʣʠʩʴ ʢ ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʘʡʩʢʦʛʦ 

ʢʨʘʷ, ʘ ʦʜʠʥ ʧʘʤʷʪʥʠʢ (ʚʦʜʦʧʘʜ ʂʦʨʙʫ) ʥʘʭʦʜʠʣʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʘʡʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ, 

ʠʤʝʶʱʝʛʦ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʡ ʩʪʘʪʫʩ. ʊʘʢʞʝ ʚ 2017-2018 ʛʛ. ʙʳʣʠ ʫʪʚʝʨ-

ʞʜʝʥʳ ʪʨʠ ʥʦʚʳʭ ʧʘʤʷʪʥʠʢʘ ʧʨʠʨʦʜʳ: çɸʩʢʘʪʩʢʘʷ ʜʦʣʠʥʘè, çʋʨʦʯʠʱʝ ɽʣʘʥʜʘè ʠ çʊʫʨʦʯʘʢ-

ʩʢʠʡè. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ɸʣʪʘʡ ʠʤʝʝʪʩʷ 44 ʧʘʤʷʪʥʠʢʘ ʧʨʠʨʦʜʳ. 

ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʨʛʘʥʠʟʘʮʠʷ ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ ʚ 1978 ʛʦʜʫ ʷʚʠʣʘʩʴ, ʚ 

ʪʦʤ ʯʠʩʣʝ, ʨʝʘʢʮʠʝʡ ʥʘ ʨʘʟʚʠʪʠʝ ʨʝʢʨʝʘʮʠʠ ʠ ʪʫʨʠʟʤʘ ʚ ʨʝʛʠʦʥʝ. ʆʪʤʝʯʘʝʪʩʷ [8], ʯʪʦ ʤʘʩʩʦʚʳʡ 

ʪʫʨʠʟʤ ʚ ʈʝʩʧʫʙʣʠʢʝ ɸʣʪʘʝ ʨʘʟʚʠʚʘʝʪʩʷ ʩ ʢʦʥʮʘ 1950-ʭ ʛʦʜʦʚ, ʘ ʦʙʱʝʝ ʯʠʩʣʦ ʪʫʨʠʩʪʦʚ ʚ ʩʝʨʝ-

ʜʠʥʝ 1980-ʭ ʛʦʜʦʚ ʩʦʩʪʘʚʣʷʣʦ ʦʢʦʣʦ 300 ʪʳʩ. ʯʝʣʦʚʝʢ. ɺ ʥʘʯʘʣʝ 1990-ʭ ʛʦʜʦʚ ʯʠʩʣʦ ʪʫʨʠʩʪʦʚ 

ʩʦʢʨʘʪʠʣʦʩʴ ʜʦ 40 ʪʳʩ. ʯʝʣʦʚʝʢ (ʚ 1992-1993 ʛʛ.), ʥʦ ʢ 2000 ʛʦʜʫ ʚʥʦʚʴ ʜʦʩʪʠʛʣʦ ʧʦʢʘʟʘʪʝʣʝʡ 

ʩʦʚʝʪʩʢʦʛʦ ʧʝʨʠʦʜʘ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʯʠʩʣʦ ʪʫʨʠʩʪʦʚ ʧʦʩʪʦʷʥʥʦ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ï ʚ 2008 ʛʦʜʫ 

ʨʝʛʠʦʥ ʚʧʝʨʚʳʝ ʧʦʩʝʪʠʣʦ ʙʦʣʝʝ 1 ʤʣʥ. ʯʝʣʦʚʝʢ, ʘ ʩ 2017 ʛʦʜʘ ʝʛʦ ʝʞʝʛʦʜʥʦ ʧʦʩʝʱʘʝʪ ʙʦʣʝʝ 2 

ʤʣʥ. ʪʫʨʠʩʪʦʚ [2]. ɺ 2023 ʛʦʜʫ ʨʝʛʠʦʥ ʧʦʩʝʪʠʣʦ 2,64 ʤʣʥ. ʯʝʣʦʚʝʢ [4]. ʕʪʦ ʙʦʣʝʝ ʯʝʤ ʚ 12 ʨʘʟ 

ʧʨʝʚʳʰʘʝʪ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʨʝʛʠʦʥʘ ï 210 ʪʳʩ. ʯʝʣʦʚʝʢ ʥʘ ʥʘʯʘʣʦ 2024 ʛʦʜʘ. 

ʀʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʨʝʢʨʝʘʮʠʦʥʥʦ-ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ 

ʚ ʩʬʝʨʫ ʪʫʨʠʟʤʘ ʚʦʚʣʝʢʘʝʪʩʷ ʚʩʝ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ (ʦʪʜʝʣʴʥʳʝ ʛʦʨʳ, ʚʝʨ-

ʰʠʥʳ, ʧʝʱʝʨʳ, ʦʟʝʨʘ, ʨʦʜʥʠʢʠ, ʣʝʩʥʳʝ ʤʘʩʩʠʚʳ ʠ ʪ.ʧ.). ʕʪʦ ʪʨʝʙʫʝʪ ʧʨʠʥʷʪʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʤʝʨ ʧʦ ʠʭ ʩʦʭʨʘʥʝʥʠʶ. ʆʪʤʝʯʘʝʪʩʷ [1], ʯʪʦ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʫʨʦʚʥʝ ʢʦʥʪʨʦʣʷ ʠ ʩʣʘʙʦʡ ʠʥ-

ʞʝʥʝʨʥʦʡ ʦʙʫʩʪʨʦʝʥʥʦʩʪʠ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʘʭʣʘʤʣʝʥʠʶ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʡ ʙʳʪʦʚʳʤ ʤʫʩʦʨʦʤ, 

ʫʥʠʯʪʦʞʝʥʠʶ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʫʤʳʰʣʝʥʥʦʤʫ ʠʣʠ ʥʝʫʤʳʰʣʝʥʥʦʤʫ ʫʥʠʯʪʦ-

ʞʝʥʠʶ, ʠʣʠ ʧʦʨʯʝ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʢ ʫʭʫʜʰʝʥʠʶ ʠʭ ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʦʧʨʝʜʝʣʝʥʥʳʤ ʚʳʭʦʜʦʤ ʤʦʛʣʦ ʙʳ ʩʪʘʪʴ ʧʨʠʩʚʦʝʥʠʝ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʤ ʠ 

ʟʥʘʯʠʤʳʤ ʧʨʠʨʦʜʥʳʤ ʦʙʲʝʢʪʘʤ ʩʪʘʪʫʩʘ ʧʘʤʷʪʥʠʢʘ ʧʨʠʨʦʜʳ. ʕʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʠʟ-

ʚʝʩʪʥʦʩʪʴ ʧʨʠʨʦʜʥʦʛʦ ʦʙʲʝʢʪʘ, ʝʛʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʚ ʛʣʘʟʘʭ ʧʦʩʝʪʠʪʝʣʝʡ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʝʛʦ ʩʦʭʨʘʥʝʥʠʶ. 
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ɺ ʫʩʣʦʚʠʷʭ ʜʦʪʘʮʠʦʥʥʦʛʦ ʙʶʜʞʝʪʘ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʧʘ-

ʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ ʷʚʣʷʶʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʠʭ ʩʦʜʝʨʞʘʥʠʝ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʟʘʧʦ-

ʚʝʜʥʠʢʦʚ, ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʧʨʠʨʦʜʥʳʭ ʧʘʨʢʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʧʘʤʷʪʥʠʢʘ ʧʨʠʨʦʜʳ 

ʥʝ ʩʦʟʜʘʸʪʩʷ ʦʪʜʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ, ʠ ʥʝ ʟʘʪʨʘʯʠʚʘʶʪʩʷ ʙʶʜʞʝʪʥʳʝ ʩʨʝʜʩʪʚʘ ʥʘ ʩʦʜʝʨʞʘʥʠʝ 

ʰʪʘʪʘ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʘʤʷʪʥʠʢʠ ʧʨʠʨʦʜʳ ʷʚʣʷʶʪʩʷ ʦʪʜʝʣʴʥʦʡ ʢʘʪʝʛʦʨʠʝʡ ʆʆʇʊ ʠ ʠʤʝʶʪ 

ʦʧʨʝʜʝʣʸʥʥʳʡ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʡ ʨʝʞʠʤ. ʇʝʨʠʦʜʠʯʝʩʢʠ ʧʨʦʚʦʜʠʪʩʷ ʦʮʝʥʢʘ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʥʘʫʯʥʳʤʠ ʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. ʊʘʢ, ʚ ʈʝʩʧʫʙʣʠʢʝ ɸʣʪʘʡ ʚ 2000 

ʛʦʜʫ ʙʳʣ ʠʟʜʘʥ 3-ʡ ʪʦʤ ʂʨʘʩʥʦʡ ʢʥʠʛʠ, ʧʦʩʚʷʱʸʥʥʳʡ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʤ ʧʨʠʨʦʜʥʳʤ ʪʝʨʨʠʪʦ-

ʨʠʷʤ, ʚ ʢʦʪʦʨʦʤ ʨʘʩʩʤʦʪʨʝʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ, ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʘʤʷʪʥʠʢʠ ʧʨʠʨʦʜʳ 

[6]. ɺ 2014 ʛʦʜʫ ʦʧʫʙʣʠʢʦʚʘʥ ʂʘʜʘʩʪʨ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦ-

ʨʠʡ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ [5], ʚ ʢʦʪʦʨʦʤ ʦʪʨʘʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʆʆʇʊ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʜʘʥʠʝ ʩʪʘʪʫʩʘ ʧʘʤʷʪʥʠʢʘ ʧʨʠʨʦʜʳ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ ʠ ʠʩʧʦʣʴ-

ʟʫʝʤʳʤ ʚ ʨʝʢʨʝʘʮʠʦʥʥʦ-ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʲʝʢʪʘʤ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʠʭ ʩʦ-

ʭʨʘʥʝʥʠʶ. 

ɸʥʘʣʠʟʠʨʫʷ 83 ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʘ, ʚʦʰʝʜʰʠʭ ʚ ʩʧʠʩʦʢ ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ ʚ 1978 

ʛʦʜʫ, ʥʦ ʥʝ ʦʪʤʝʯʝʥʥʳʭ ʚ ʧʝʨʝʯʥʝ 1996 ʛʦʜʘ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦ ʪʠʧʘʤ ʧʘʤʷʪʥʠʢʦʚ ʦʥʠ 

ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ [ʧʦ: 6]:  

ï ʛʦʨʥʳʝ ʚʝʨʰʠʥʳ, ʧʝʨʝʚʘʣʳ, ʚʘʣʳ ï 3 ʦʙʲʝʢʪʘ; 

ï ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʨʝʟʳ ï 2; 

ï ʢʘʨʩʪʦʚʳʝ ʤʘʩʩʠʚʳ ʠ ʢʘʨʩʪʦʚʳʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ ï 35; 

ï ʣʝʜʥʠʢʦʚʳʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ ï 3; 

ï ʜʦʣʠʥʳ ʨʝʢ ï 6; 

ï ʪʝʨʨʘʩʳ ï 1; 

ï ʚʦʜʦʧʘʜʳ ï 14; 

ï ʦʟʝʨʘ ï 14; 

ï ʚʦʜʥʳʝ ʠʩʪʦʯʥʠʢʠ ï 1; 

ï ʣʘʥʜʰʘʬʪʥʳʝ ʫʯʘʩʪʢʠ ʠ ʫʨʦʯʠʱʘ ï 4 ʦʙʲʝʢʪʘ. 

ʀʟ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʦʙʲʝʢʪʦʚ 9 ʥʘʭʦʜʷʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʘʡʩʢʦʛʦ ʠ ʂʘʪʫʥʩʢʦʛʦ ʟʘʧʦ-

ʚʝʜʥʠʢʦʚ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʝ ʥʫʞʜʘʶʪʩʷ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʭʨʘʥʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟ 83 ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʦʪʤʝʯʝʥʥʳʭ ʚ 1978 ʛʦʜʫ, ʚʦʩʩʪʘʥʦʚʣʝʥ 

ʪʦʣʴʢʦ ʦʜʠʥ ï ɸʩʢʘʪʩʢʘʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʜʦʣʠʥʘ. ɺ 2017 ʛʦʜʫ ʚ ʵʪʦʤ ʤʝʩʪʝ ʦʨʛʘʥʠʟʦʚʘʥ ʧʘ-

ʤʷʪʥʠʢ ʧʨʠʨʦʜʳ çɸʩʢʘʪʩʢʘʷ ʜʦʣʠʥʘè. 

ʊʘʢʞʝ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʥʝʢʦʪʦʨʳʤ ʧʨʠʨʦʜʥʳʤ ʦʙʲʝʢʪʘʤ ʠʟ ʧʝʨʝʯʥʷ 1978 ʛʦʜʘ ʮʝʣʝ-

ʩʦʦʙʨʘʟʥʦ ʚʝʨʥʫʪʴ ʩʪʘʪʫʩ ʧʘʤʷʪʥʠʢʘ ʧʨʠʨʦʜʳ. ʕʪʦ ʢʘʢ ʤʠʥʠʤʫʤ [ʧʦ: 6]: 

ï ɻʦʨʘ ɺʝʨʙʣʶʜ (ʏʝʤʘʣʴʩʢʠʡ ʨʘʡʦʥ, ʨʘʩʧʦʣʦʞʝʥʘ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ ʦʪ ʢʫʨʦʨʪʘ ʏʝʤʘʣ); 

ï ɻʦʨʘ ʉʘʨʣʳʢ (ʐʝʙʘʣʠʥʩʢʠʡ ʨʘʡʦʥ, ʚʝʨʰʠʥʘ ʉʝʤʠʥʩʢʦʛʦ ʭʨʝʙʪʘ); 

ï ʄʦʨʝʥʘ ʫ ʩ. ʏʠʙʠʪ (ʋʣʘʛʘʥʩʢʠʡ ʨʘʡʦʥ, ʧʨʘʚʳʡ ʙʦʨʪ ʨ. ʏʠʙʠʪ ʫ ʦʜʥʦʠʤʝʥʥʦʛʦ ʩʝʣʘ); 

ï ʄʘʩʩʠʚ ɹʝʣʳʡ ɹʦʤ (ʆʥʛʫʜʘʡʩʢʠʡ ʨʘʡʦʥ, ʩʢʘʣʴʥʳʡ ʤʘʩʩʠʚ ʠʟʚʝʩʪʥʷʢʦʚ ʫ ʩ. ɹʝʣʳʡ ɹʦʤ); 

ï ʂʨʘʩʥʳʝ ʚʦʨʦʪʘ (ʋʣʘʛʘʥʩʢʠʡ ʨʘʡʦʥ, ʥʘ 5 ʢʤ ʘʚʪʦʜʦʨʦʛʠ ɸʢʪʘʰ ï ʋʣʘʛʘʥ);  

ï ʊʝʨʨʘʩʳ ʨ. ʂʘʪʫʥʴ (ʆʥʛʫʜʘʡʩʢʠʡ ʨʘʡʦʥ, ʪʝʨʨʘʩʳ ʚ ʨʘʡʦʥʝ ʩ. ʄʘʣʳʡ ʗʣʦʤʘʥ); 

ï ʋʨʦʯʠʱʝ ʇʘʟʳʨʳʢ (ʋʣʘʛʘʥʩʢʠʡ ʨʘʡʦʥ, ʢʦʪʣʦʚʠʥʘ ʥʘ ʋʣʘʛʘʥʩʢʦʤ ʧʣʘʪʦ, ʥʘ ʜʥʝ ʢʦʪʦʨʦʡ 

ʨʘʩʧʦʣʦʞʝʥʳ ʇʘʟʳʨʳʢʩʢʠʝ ʢʫʨʛʘʥʳ. ʆʪʥʦʩʠʪʩʷ ʢ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ çɸʢ ʏʦ-

ʣʫʰʧʘè, ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʚ 2011 ʛʦʜʫ).  

ʇʦʤʠʤʦ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ, ʚʦʟʤʦʞʥʦ ʧʨʠʩʚʦʝʥʠʝ ʩʪʘʪʫʩʘ ʧʘʤʷʪʥʠʢʘ ʧʨʠʨʦʜʳ ʠ ʜʨʫ-

ʛʠʤ ʦʙʲʝʢʪʘʤ ʠʟ ʧʝʨʝʯʥʷ 1978 ʛʦʜʘ. 
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ɺ ʟʘʢʣʶʯʝʥʠʝ ʦʪʤʝʪʠʤ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʫʚʝʣʠʯʝʥʠʷ ʧʦʪʦʢʘ ʪʫʨʠʩʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩ-

ʧʫʙʣʠʢʠ ɸʣʪʘʡ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʨʛʘʥʠʟʘʮʠʷ ʥʦʚʳʭ ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦ-

ʚʘʪʴ ʢʘʢ ʩʦʭʨʘʥʝʥʠʶ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʪʘʢ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ ʨʝʛʠ-

ʦʥʘ.  
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ʋɼʂ 574.52 

ɽ.ʅ. ɹʘʢʘʝʚʘ, ʀ.ɺ. ʂʦʚʘʣʝʥʢʦ 

 

ʕʂʆʊʆʂʉʀʂʆʃʆɻʀʏɽʉʂʀɽ ʅɸɹʃʖɼɽʅʀʗ ï ʅɽʆɹʍʆɼʀʄʓʁ ʕʃɽʄɽʅʊ 

ʂʆʅʊʈʆʃʗ ʂɸʏɽʉʊɺɸ ɺʆɼʅʓʍ ʆɹʒɽʂʊʆɺ ʇʈʀʈʆɼʅʆɻʆ ʅɸʉʃɽɼʀʗ 

 

ɸʥʥʦʪʘʮʠʷ. ʕʢʦʪʦʢʩʠʯʥʦʩʪʴ ï ʵʪʦ ʢʣʶʯʝʚʦʡ ʵʣʝʤʝʥʪ ʚʥʫʪʨʠʚʦʜʦʸʤʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚʣʠ-

ʷʶʱʠʭ ʥʘ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ʛʠʜʨʦʙʠʦʥʪʦʚ ʠ ʥʘ ʵʢʦʩʠʩʪʝʤʫ ʚ ʮʝʣʦʤ. ɺ ʫʩʣʦʚʠʷʭ ʫʨʙʘʥʠʟʘʮʠʠ 

ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ, ʚʢʣʶʯʘʷ ʤʘʣʳʝ ʨʝʢʠ, ʧʦʜʚʝʨʛʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʥʘʛʨʫʟʢʘʤ, ʠ ʠʭ ʩʦʩʪʦʷʥʠʝ 

ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʤʦʜʝʣʴʶ ʠʟʤʝʥʝʥʠʡ ʚ ʢʘʯʝʩʪʚʝ ʚʦʜ ʙʦʣʴʰʠʭ ʨʝʢ. ɺ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʘ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʘ ʨ. ʊʝʤʝʨʥʠʢ ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʪʦʢʦʚ ʨ. ɼʦʥ. ʇʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʟʘʛʨʷʟʥʷ-

ʶʱʠʝ ʚʝʱʝʩʪʚʘ ʠ ʠʩʪʦʯʥʠʢʠ ʠʭ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʨʝʢʫ. ʇʦʜʤʝʯʝʥʘ ʚʘʞʥʦʩʪʴ ʦʟʜʦʨʦʚʣʝʥʠʷ ʊʝ-

ʤʝʨʥʠʢʘ. ɼʘʥʘ ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʪʦʜʘ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦ ʪʨʦʬʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʪʝʩʪ-ʦʙʲʝʢʪʘ Daphnia magna Straus. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʧʨʝʜʳ-

ʜʫʱʠʭ ʩʦʙʩʪʚʝʥʥʳʭ ʙʠʦʪʝʩʪʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (1992-2018 ʛʛ) ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʪʦʢʩʠʯʥʦʩʪʠ ʚʦʜʳ ʧʦʧʝʨʝʯʥʦʛʦ ʨʘʟʨʝʟʘ ʉʝʚʝʨʥʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ ʨ. ʊʝʤʝʨʥʠʢ, ʧʦʣʫʯʝʥ-

ʥʳʝ ʚ ʪʨʸʭ ʩʝʟʦʥʘʭ 2024 ʛʦʜʘ: ʚʝʩʥʘ, ʣʝʪʦ, ʦʩʝʥʴ. ʆʪʤʝʯʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʝʥʠʷ ʥʝ ʪʦʣʴʢʦ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʵʢʦʪʦʢʩʠʯʥʦʩʪʠ (ʚʜʦʣʴ ʨʫʩʣʘ ʨʝʢ), ʥʦ ʠ ʧʦʧʝʨʝʯʥʳʭ ʨʘʟʨʝʟʦʚ 

ʨʝʢ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʪʦʢʩʠʯʥʦʩʪʴ, ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʝ, ʨʝʢʘ ʊʝʤʝʨʥʠʢ, ʦʟʜʦʨʦʚʣʝʥʠʝ, Daph-

nia magna Straus, ʪʨʦʬʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ. 

 

E.N. Bakaeva, I.V. Kovalenko 

 

ECOTOXICOLOGICAL OBSERVATIONS ARE A NECESSARY ELEMENT  

OF QUALITY CONTROL OF WATER BODIES OF NATURAL HERITAGE  

 

Abstract. Ecotoxicity is a key element of intra-reservoir processes affecting the habitat of 

aquatic organisms and the ecosystem as a whole. In the context urbanization conditions, water bodies, 

including small rivers, are subject to significant stress, and their condition can serve as a model for 

changes in the water quality of large rivers. This paper provides a description of the Temernik River 

as one of the main tributaries of the Don River. The main pollutants and sources of their entry into 

the river are identified. The importance of improving the Temernik is noted. A brief description of 

the biotesting method for the trophic activity of the test object Daphnia magna Straus is given. The 

results are presented in the form of an analysis of data from previous in-house biotest studies (1992-

2018) and the results of a study of the toxicity of water in the cross section of the Northern Reservoir 

on the Temernik River, obtained in three seasons of 2024: spring, summer, autumn. The need to study 

not only spatial changes in ecotoxicity (along river beds), but also cross-sections of rivers was noted. 

Keywords: ecotoxicity, biotesting, Temernik River, health improvement, Daphnia magna 

Straus, trophic activity. 

  

ʉʦʚʨʝʤʝʥʥʳʡ ʘʥʪʨʦʧʦʛʝʥʝʟ ʛʠʜʨʦʩʬʝʨʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʧʦʚʝʨʭ-

ʥʦʩʪʥʳʭ ʚʦʜ, ʧʨʦʠʩʭʦʜʷʱʝʤ ʥʘ ʬʦʥʝ ʫʩʠʣʝʥʠʷ ʵʢʦʪʦʢʩʠʯʥʦʩʪʠ, ʬʦʨʤʠʨʫʶʱʝʡʩʷ ʧʦʜ ʚʣʠʷ-

ʥʠʝʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʜʝʡʩʪʚʠʷ ʭʠʤʠʯʝʩʢʠʭ, ʬʠʟʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ʆʮʝʥʢʘ ʢʘ-

ʯʝʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʟʘʚʠʩʠʪ ʦʪ ʮʝʣʝʡ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʊʘʢ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʭʠʤʠʯʝʩʢʦʤ ʟʘʛʨʷʟʥʝʥʠʠ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʜʦʩʪʘʪʦʯʥʦ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʩ ʧʦʤʦʱʴʶ ʠʥ-

ʜʝʢʩʦʚ ʟʘʛʨʷʟʥʝʥʠʷ (ʋʂʀɿɺ, ʀɿɺ). ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʢʘʢ ʵʢʦ-

ʩʠʩʪʝʤʳ, ʦʜʥʠʭ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʇʦʣʥʘʷ ʢʘʨʪʠʥʘ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʣʫʯʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʢʦʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦʣʫʯʘʝʤʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ 

ʤʝʪʦʜʘʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʝʤ.  
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ʕʢʦʪʦʢʩʠʯʥʦʩʪʴ ï ʵʪʦ ʦʜʥʘ ʠʟ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʥʫʪʨʠʚʦʜʦʸʤʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʬʦʨʤʠʨʫʶ-

ʱʠʭ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ʛʠʜʨʦʙʠʦʥʪʦʚ. ʉʦʛʣʘʩʥʦ ʂʨʠʪʝʨʠʷʤ ʚʢʣʶʯʝʥʠʷ ʦʙʲʝʢʪʦʚ ʚ ʉʧʠʩʦʢ ɺʩʝ-

ʤʠʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʧʨʝʩʥʦʚʦʜʥʳʭ, ʧʨʠʙʨʝʞʥʳʭ ʠ ʤʦʨʩʢʠʭ ʵʢʦʩʠʩʪʝʤ ʚʢʣʶʯʘʶʪ ʚʳʜʘʶʱʠʝʩʷ 

ʧʨʠʤʝʨʳ ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʥʠʭ ʚ ʭʦʜʝ ʵʚʦʣʶʮʠʠ ʠ ʨʘʟʚʠʪʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ. ɺ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʦʯʝʥʴ ʩʣʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʮʝʣʦʩʪʥʦʩʪʴ ʠ ʥʝʧʨʠʢʦʩʥʦ-

ʚʝʥʥʦʩʪʴ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʠʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʗʚʣʷʷʩʴ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʛʦʨʦʜ-

ʩʢʦʛʦ ʣʘʥʜʰʘʬʪʘ, ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʘʣʳʝ ʨʝʢʠ, ʧʦʜʚʝʨʛʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʨʦ-

ʤʳʰʣʝʥʥʳʤ ʠ ʨʝʢʨʝʘʮʠʦʥʥʳʤ ʥʘʛʨʫʟʢʘʤ. ʀ ʚ ʪʦʞʝ ʚʨʝʤʷ ʤʘʣʳʝ ʨʝʢʠ ʬʦʨʤʠʨʫʶʪ ʢʘʯʝʩʪʚʦ 

ʚʦʜ ʢʨʫʧʥʳʭ ʨʝʢ. ʇʦʵʪʦʤʫ ʤʘʣʳʝ ʨʝʢʠ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʤʦʜʝʣʴʶ 

ʠʟʫʯʝʥʠʷ ʠʟʤʝʥʝʥʠʷ ʵʢʦʪʦʢʩʠʯʥʦʩʪʠ, ʢʘʢ ʦʜʥʦʡ ʠʟ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʥʫʪʨʠʚʦʜʦʸʤʥʳʭ ʧʨʦʮʝʩ-

ʩʦʚ, ʧʦʩʢʦʣʴʢʫ ʚ ʩʠʣʫ ʩʚʦʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʧʦʩʦʙʥʳ ʥʘʠʙʦʣʝʝ ʙʳʩʪʨʦ ʨʝʘʛʠʨʦʚʘʪʴ ʠʟʤʝʥʝʥʠʝʤ 

ʪʦʢʩʠʯʥʦʩʪʠ ʥʘ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʥʦʡ ʩʨʝʜʳ.  

ʇʦʜ ʚʥʫʪʨʠʚʦʜʦʸʤʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʧʦʥʠʤʘʶʪʩʷ ʚʩʝʚʦʟʤʦʞʥʳʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷ-

ʱʠʝ ʚ ʚʦʜʝ, ʙʝʟ ʜʝʪʘʣʠʟʘʮʠʠ ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʚʨʘʱʝʥʠʡ [9]. ʕʢʦʪʦʢʩʠʯʥʦʩʪʴ ï 

ʦʜʥʘ ʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʯʝʩʪʚʘ ʚʦʜʳ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʣʴʢʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʞʠʚʳʭ ʦʙʲʝʢʪʦʚ, 

ʧʦʩʢʦʣʴʢʫ ʧʨʠʨʦʜʘ ʪʦʢʩʠʯʥʦʩʪʠ ʠʤʝʝʪ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. ɹʠʦʪʝʩʪʠʨʦʚʘʥʠʝ ʚʭʦʜʠʪ ʚ 

ʪʨʠʘʜʫ ʤʝʪʦʜʦʚ ʤʝʪʦʜʦʣʦʛʠʠ ʵʢʦʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʨʷʜʫ ʩ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ 

ʤʝʪʦʜʘʤʠ ʠ ʙʠʦʠʥʜʠʢʘʮʠʝʡ. ɺ ʦʩʥʦʚʝ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʣʝʞʠʪ ʦʧʨʝʜʝʣʝʥʠʝ ʪʦʢʩʠʯʥʦʩʪʠ ʩʨʝʜʳ 

ʧʦ ʦʪʚʝʪʥʳʤ ʨʝʘʢʮʠʷʤ ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʫʣʴʪʫʨ ʪʝʩʪ-ʦʙʲʝʢʪʦʚ. ʇʦʵʪʦʤʫ ʠʟʫʯʝʥʠʝ ʪʦʢʩʠʯʥʦʩʪʠ 

ʚʦʜ ʤʦʞʥʦ ʨʘʩʮʝʥʠʚʘʪʴ ʢʘʢ ʭʦʣʠʩʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʧʦʩʢʦʣʴʢʫ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʝ ʦʮʝʥʠʚʘʝʪ 

ʠʤʝʥʥʦ ʠʥʪʝʛʨʘʣʴʥʦʝ (ʩʫʤʤʘʨʥʦʝ) ʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʚʦʜʳ, ʩʦʜʝʨʞʘʱʝʡ ʢʦʤʧʣʝʢʩ ʚʩʝʭ 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʥʝʡ ʚʝʱʝʩʪʚ ʙʝʟ ʠʭ ʠʜʝʥʪʠʬʠʢʘʮʠʠ. 

ʕʢʦʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʘʥʘʣʠʟʫ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʟʘʥʠʤʘʝʪ ʚʘʞʥʝʡ-

ʰʝʝ ʤʝʩʪʦ ʚ ʩʪʨʘʪʝʛʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ. ʅʘ ʧʨʠʥʮʠʧʘʭ ʵʢʦʪʦʢʩʠʢʦʣʦʛʠʠ ʦʩʥʦʚʘʥʳ ʠ ʥʘʮʠʦʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʧʨʦʛʨʘʤʤʳ, ʨʝʘʣʠʟʫʝʤʳʝ ʚ ʨʘʤʢʘʭ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʨʫʧʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʧʨʦʝʢʪʦʚ (ʧʨʦʛʨʘʤʤʳ ɽʚʨʦʧʝʡʩʢʦʡ 

ʕʢʦʥʦʤʠʯʝʩʢʦʡ ʂʦʤʠʩʩʠʠ ʆʆʅ, ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʘʢʘʜʝʤʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

(IAES), ʠ ʜʨ.) [1]. ʆʮʝʥʢʘ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʝʩʥʦʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ 

ʚʢʣʶʯʝʥʘ ʚ ʯʠʩʣʦ ʦʙʷʟʘʪʝʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 

ʤʥʦʛʠʭ ʝʚʨʦʧʝʡʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚ ʠ ʉʐɸ. ɸʢʪʫʘʣʴʥʦʡ ʩʪʘʥʦʚʠʪʩʷ ʟʘʜʘʯʘ ʧʦʣʫʯʝʥʠʷ ʦʙʲʝʢʪʠʚ-

ʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʦʢʩʠʯʥʦʩʪʠ ʚʦʜʳ ʤʘʣʳʭ ʨʝʢ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʨʘʟʥʦʦʙʨʘʟʥʦʤʫ ʧʦ ʭʘʨʘʢʪʝʨʫ 

ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʩʠʩʪʝʤʳ ʦʮʝʥʦʢ ʠ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʦʙʲʝʢʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʂʘʢ ʧʦʢʘʟʘʣʘ ʧʨʘʢʪʠʢʘ, 

ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʟʘʤʝʥʠʤʳʡ ʯʫʪʢʠʡ ʵʣʝʤʝʥʪ ʩʠʩʪʝʤʳ ʙʠʦʜʠʘʛʥʦʩʪʠʢʠ 

ʢʘʯʝʩʪʚʘ ʥʝ ʪʦʣʴʢʦ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʥʦ ʠ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʅʝ ʟʘʤʝʥʷʷ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʝʜʚʘʨʷʝʪ ʠ ʜʦʧʦʣʥʷʝʪ ʝʛʦ ʙʣʘʛʦʜʘʨʷ 

ʵʢʩʧʨʝʩʩʥʦʩʪʠ, ʧʨʦʩʪʦʪʝ ʠ ʥʝʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ ʘʥʘʣʠʟʘ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴ ʨʘʙʦʪʳ: ʠʟʫʯʠʪʴ ʜʠʥʘʤʠʢʫ ʪʦʢʩʠʯʥʦʩʪʠ ʚʦʜʳ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʛʦ 

ʫʯʘʩʪʢʘ ʤʘʣʦʡ ʨʝʢʠ ʊʝʤʝʨʥʠʢ ʚ ʧʨʝʜʝʣʘʭ ʤʝʛʘʧʦʣʠʩʘ ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɺ ʦʩʥʦʚʫ ʨʘʙʦʪʳ ʧʦʣʦʞʝʥʳ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʨʝʜʳʜʫʱʠʭ ʩʦʙ-

ʩʪʚʝʥʥʳʭ ʙʠʦʪʝʩʪʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (1992- ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʦʢʩʠʯʥʦʩʪʠ ʚʦʜʳ ʧʦ-

ʧʝʨʝʯʥʦʛʦ ʨʘʟʨʝʟʘ ʉʝʚʝʨʥʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ ʨ. ʊʝʤʝʨʥʠʢ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʪʨʸʭ ʩʝʟʦʥʘʭ 2024 

ʛʦʜʘ: ʚʝʩʥʘ, ʣʝʪʦ, ʦʩʝʥʴ.  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨ.ʊʝʤʝʨʥʠʢ. ʊʝʤʝʨʥʠʢ ï ʨʘʚʥʠʥʥʘʷ ʨʝʢʘ, ʧʨʦʪʝʢʘʶʱʘʷ ʧʦ ʈʦʩʪʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ ʠ ʷʚʣʷʶʱʘʷʩʷ ʧʨʘʚʳʤ ʧʨʠʪʦʢʦʤ ʨʝʢʠ ɼʦʥ (ʨʠʩ.1). ɼʚʝ ʪʨʝʪʠ ʩʚʦʝʛʦ ʪʝʯʝʥʠʷ ʨʝʢʘ ʊʝ-

ʤʝʨʥʠʢ ʧʨʦʪʝʢʘʝʪ ʚ ʯʝʨʪʝ ʛʦʨʦʜʘ ʈʦʩʪʦʚʘ-ʥʘ-ɼʦʥʫ [11]. 
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ʈʠʩʫʥʦʢ 1 ï ɹʘʩʩʝʡʥ ʨʝʢʠ ʊʝʤʝʨʥʠʢ ʥʘ ʢʘʨʪʝ ʛʦʨʦʜʘ [7] 

 

ʈʘʟʚʠʪʠʝ ʛʦʨʦʜʘ ʈʦʩʪʦʚʘ-ʥʘ-ɼʦʥʫ ʚ XX ʚʝʢʝ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʨʝʟʢʠʤ ʫʩʠʣʝʥʠʝʤ ʘʥʪʨʦ-
ʧʦʛʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʶʞʥʫʶ ʯʘʩʪʴ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʊʝʤʝʨʥʠʢ ʠ ʨ. ɼʦʥ, ʧʦʩʪʝʧʝʥʥʦ ʦʢʨʫʞʘʝ-
ʤʫʶ ʥʦʚʳʤʠ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠ ʛʦʨʦʜʩʢʠʤʠ ʢʚʘʨʪʘʣʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʦʣʝʝ 
ʧʦʣʦʚʠʥʳ ʚʩʝʡ ʧʣʦʱʘʜʠ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʊʝʤʝʨʥʠʢ ʦʢʘʟʘʣʦʩʴ ʚ ʛʨʘʥʠʮʘʭ ʛʦʨʦʜʘ 
ʈʦʩʪʦʚʘ-ʥʘ-ɼʦʥʫ [7]. 

ʀʩʪʦʯʥʠʢʘʤʠ ʧʠʪʘʥʠʷ ʨʝʢʠ ʚ ʦʩʥʦʚʥʦʤ ʷʚʣʷʶʪʩʷ ʪʘʣʳʝ ʩʥʝʛʦʚʳʝ ʚʦʜʳ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ 
ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚʳʧʘʜʘʝʪ ʣʝʪʦʤ [5] ʠ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ [2]. ʅʘʯʘʣʦ ʧʦʣʦ-
ʚʦʜʴʷ ʥʘ ʨʝʢʝ ʚ ʩʨʝʜʥʝʤ ʥʘʙʣʶʜʘʝʪʩʷ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʬʝʚʨʘʣʷ, ʤʘʢʩʠʤʘʣʴʥʳʝ ʫʨʦʚʥʠ ʧʨʦ-
ʭʦʜʷʪ ʚ ʢʦʥʮʝ ʤʘʨʪʘ ï ʥʘʯʘʣʝ ʘʧʨʝʣʷ [5]. 

ʈʝʢʘ ʊʝʤʝʨʥʠʢ ʦʪʥʦʩʠʪʩʷ ʢ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʚʦʜʦʝʤʘʤ ʚʪʦʨʦʡ ʢʘʪʝʛʦʨʠʠ. ʇʨʦʤʳʩʣʦ-
ʚʳʡ ʣʦʚ ʥʝ ʚʝʜʝʪʩʷ. ʋʩʣʦʚʠʷ ʜʣʷ ʣʶʙʠʪʝʣʴʩʢʦʛʦ ʨʳʙʦʣʦʚʩʪʚʘ ʷʚʣʷʶʪʩʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʧʦ 
ʩʘʥʠʪʘʨʥʳʤ ʩʦʦʙʨʘʞʝʥʠʷʤ [5]. ʊʝʤʝʨʥʠʢ ʧʨʠʥʠʤʘʝʪ ʨʘʟʥʦʨʦʜʥʳʝ ʩʪʦʯʥʳʝ ʚʦʜʳ ʦʪ 155 ʧʨʝʜ-
ʧʨʠʷʪʠʡ ʠ ʧʝʨʝʥʦʩʠʪ ʠʭ ʚ ʨʝʢʫ ɼʦʥ [11]. ɺʦʜʘ ʨʝʢʠ ʊʝʤʝʨʥʠʢ ʠʤʝʝʪ ʢʣʘʩʩ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ï 4, 
ʨʘʟʨʷʜ ï ʚ (ʦʯʝʥʴ ʛʨʷʟʥʘʷ). ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʚʦʜʘ ʦʪʥʦʩʠʪʩʷ ʢ ʩʫʣʴʬʘʪʥʦʤʫ ʢʣʘʩʩʫ 
ʢʘʣʴʮʠʝʚʦʡ ʛʨʫʧʧʳ, ʩ ʭʘʨʘʢʪʝʨʥʦʡ ʚʳʩʦʢʦʡ ʞʝʩʪʢʦʩʪʴʶ ʠ ʟʥʘʯʠʪʝʣʴʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʫʣʴ-
ʬʘʪ-ʠʦʥʦʚ [6]. ʂ ʦʩʥʦʚʥʳʤ ʵʢʦʪʦʢʩʠʢʘʥʪʘʤ ʨ. ʊʝʤʝʨʥʠʢ ʦʪʥʦʩʷʪʩʷ ʤʝʪʘʣʣʳ, ʥʝʬʪʝʧʨʦʜʫʢʪʳ, 
ʧʦʚʳʰʝʥʥʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ, ʙʠʦʛʝʥʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʜʨ. ʇʦ ʜʘʥʥʳʤ [8], ʧʨʝʚʳʰʝʥʠʝ ʧʦ ʪʷʞʝ-
ʣʳʤ ʤʝʪʘʣʣʘʤ ʥʘʙʣʶʜʘʶʪʩʷ ʫ ʤʝʜʠ ï ʦʪ 1,1 ʜʦ 2,1 ʇɼʂ, ʚʘʥʘʜʠʷ - ʦʪ 4,2 ʜʦ 20,3 ʇɼʂ, ʮʠʥʢʘ ï 
1,1 ʇɼʂ, ʤʘʨʛʘʥʮʘ ʦʪ 1,2 ʜʦ 11 ʇɼʂ ʠ ʞʝʣʝʟʘ ï 1,5 ʇɼʂ. ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʶ [10], ʚ 2020 
ʛʦʜʫ ʚ ʚʦʜʝ ʨ. ʊʝʤʝʨʥʠʢ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʧʨʝʚʳʰʘʶʱʝʝ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ 
ʩʦʜʝʨʞʘʥʠʝ ʢʘʜʤʠʷ ï ʚ 1,17 ʨʘʟ. 

ʂʘʢ ʠ ʚʩʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʧʨʝʜʝʣʘʭ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʙʘʩ-
ʩʝʡʥʘ ʅʠʞʥʝʛʦ ɼʦʥʘ, ʨ. ʊʝʤʝʨʥʠʢ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʠʩʧʳʪʳʚʘʝʪ ʘʥʪʨʦʧʦʛʝʥʥʳʡ ʧʨʝʩ-
ʩʠʥʛ. ʂʘʢ ʧʨʘʚʠʣʦ, ʦʥ ʦʙʫʩʣʦʚʣʝʥ ʩʙʨʦʩʦʤ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʯʠʱʝʥʥʳʭ ʠ ʥʝʦʯʠʱʝʥʥʳʭ ʩʪʦʯʥʳʭ 
ʚʦʜ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʨʘʟʤʝʱʝʥʠʝʤ ʚ ʧʨʝʜʝʣʘʭ ʚʦʜʦ-
ʦʭʨʘʥʥʳʭ ʟʦʥ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʩʚʘʣʦʢ, ʘ ʪʘʢʞʝ ʧʦʩʪʫʧʣʝʥʠʝʤ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚʤʝ-
ʩʪʝ ʩ ʣʠʚʥʝʚʳʤʠ ʩʪʦʢʘʤʠ ʠ ʩʤʳʚʦʤ ʩ ʪʝʨʨʠʪʦʨʠʠ ʚʦʜʦʩʙʦʨʘ, ʚ ʪ. ʯ. ʚ ʧʨʝʜʝʣʘʭ ʛʦʨʦʜʩʢʦʡ ʯʝʨʪʳ, 
ʥʘ ʚʩʝʤ ʩʚʦʝʤ ʧʨʦʪʷʞʝʥʠʠ. ʋʢʘʟʘʥʥʳʝ ʬʘʢʪʦʨʳ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡ-
ʩʪʚʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʚʦʜ ʨʝʢʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ ʚʦʜʥʦʡ ʵʢʦʩʠʩʪʝʤʳ. 

ɺ ʨʘʤʢʘʭ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çʉʦʭʨʘʥʝʥʠʝ ʫʥʠʢʘʣʴʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚè ʥʘʮʠʦ-
ʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çʕʢʦʣʦʛʠʷè ʠ ʩ ʮʝʣʴʶ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ 
ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʊʝʤʝʨʥʠʢ ʧʨʦʜʦʣʞʘʶʪʩʷ ʨʘʙʦʪʳ ʧʦ ʨʘʩʯʠʩʪʢʝ ʙʘʣʢʠ ʊʝʤʝʨʥʠʢ (ʙʘʣʢʘ ʂʘʤʳʰʝ-
ʚʘʭʘ). ʊʘʢʞʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʦʯʠʩʪʢʝ ʨʝʢʠ ʠʤʝʶʪʩʷ ʚ ʜʦʨʦʞʥʦʡ ʢʘʨʪʝ ʦʟʜʦʨʦʚʣʝʥʠʷ ʨʝʢʠ ɼʦʥ, 
ʢʦʪʦʨʘʷ ʚʭʦʜʠʪ ʚ ʬʝʜʝʨʘʣʴʥʳʡ ʧʨʦʝʢʪ çɺʦʜʘ ʈʦʩʩʠʠè ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çʕʢʦʣʦʛʠʯʝʩʢʦʝ 
ʙʣʘʛʦʧʦʣʫʯʠʝè. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʜʦʣʞʘʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʘ ʨʝʘʙʠʣʠʪʘʮʠʠ ʨʝʢʠ ʠ ʩʦʟʜʘʥʠʷ ʦʙ-
ʱʝʛʦʨʦʜʩʢʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʘʨʢʘ, ʚʝʜʝʪʩʷ ʘʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʠʩʪʦʯʥʠʢʦʚ ʟʘ-
ʛʨʷʟʥʝʥʠʷ ʨʝʢʠ, ʧʦʜʛʦʪʦʚʢʘ ʢ ʨʘʩʯʠʩʪʢʝ ʨʫʩʣʘ ʠ ʧʨʠʙʨʝʞʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʨ. ʊʝʤʝʨʥʠʢ. ʅʝ-
ʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʟʥʦʨʦʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʟʘʪʨʘʛʠʚʘʶʱʠʭ ʦʪ-
ʜʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʨʝʢʠ ʊʝʤʝʨʥʠʢ, ʤʳ ʥʝ ʨʘʩʧʦʣʘʛʘʝʤ ʧʦʣʥʦʡ ʠ ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʢʘ-
ʯʝʩʪʚʝ ʢʦʤʧʦʥʝʥʪʦʚ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʧʦʟʚʦʣʷʶʱʝʡ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʠ 
ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʘʤʦʦʯʠʱʝʥʠʶ, ʦʧʨʝʜʝʣʠʪʴ ʩʧʦʩʦʙʳ ʠ ʠʩʪʦʯʥʠʢʠ ʜʦʣʛʦʩʨʦʯʥʳʭ ʤʝʨ ʵʢʦʣʦʛʠ-
ʯʝʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ. 

ɺʘʞʥʦʡ ʪʦʯʢʦʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʫʯʘʩʪʦʢ ʨʝʢʠ ʊʝʤʝʨʥʠʢ ʚ ʨʘʡʦʥʝ ʉʝʚʝʨʥʦʛʦ ʚʦʜʦ-
ʭʨʘʥʠʣʠʱʘ, ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʥʘʩʝʣʝʥʠʝʤ ʚ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʮʝʣʷʭ. ɺ ʩʚʷʟʠ ʵʪʠʤ ʧʨʝʜ-
ʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʠʟʫʯʝʥʠʝ ʪʦʢʩʠʯʥʦʩʪʠ ʚʦʜʳ ʧʦʧʝʨʝʯʥʦʛʦ ʨʘʟʨʝʟʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʂʘʨʪʘ-
ʩʭʝʤʘ ʦʪʙʦʨʘ ʧʨʦʙ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. ʀʩʩʣʝʜʦʚʘʣʠ ʩʝʟʦʥʥʫʶ ʜʠʥʘʤʠʢʫ ʪʦʢʩʠʯʥʦʩʪʠ, ʠʟ-
ʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʠ ʨʅ ʚʦʜʳ (ʪʘʙʣ. 1). 

 

 
ʈʠʩʫʥʦʢ 2 - ʂʘʨʪʘ-ʩʭʝʤʘ ʦʪʙʦʨʘ ʧʨʦʙ ʚʦʜʳ ʥʘ ʫʯʘʩʪʢʝ ʨ. ʊʝʤʝʨʥʠʢ ʚ ʨʘʡʦʥʝ ʉʝʚʝʨʥʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ  

ʛ. ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ (ʥʘʠʤʝʥʦʚʘʥʠʷ ʧʨʦʙ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1). 
 

ʊʘʙʣʠʮʘ 1 ï ʊʝʤʧʝʨʘʪʫʨʘ ʠ ʨʅ ʚʦʜʳ ʚ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ 2024 ʛ. 

 
ʉʝʟʦʥ  

 
ʄʝʩʷʮ  

ʊʦʯʢʘ ʊ3, 
5 ʤ ʦʪ ʙʝʨʝʛʘ 

ʊʦʯʢʘ ʊ4, 
15 ʤ ʦʪ ʙʝʨʝʛʘ 

ʊʦʯʢʘ ʊ5, 
20 ʤ ʦʪ ʙʝʨʝʛʘ 

pH tǓ pH tǓ pH tǓ 

ɺʝʩʥʘ ʄʘʡ 8,50 19,5 8,60 18,9 8,52 18,0 

ʃʝʪʦ ʀʶʣʴ 8,10 26,5 8,10 26,2 8,11 25,8 

ʆʩʝʥʴ ʉʝʥʪʷʙʨʴ 8,60 19,7 8,56 19,3 8,58 18,8 

ʆʢʪʷʙʨʴ 8,53 15,9 8,56 15,6 8,54 15,2 

 
ɿʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʥʘʯʝʥʠʷ ʨʅ ʚʦ ʚʩʝ ʩʝʟʦʥʳ ʙʳʣʠ ʙʣʠʟʢʠ, ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ 

8,10 ï 8,60. ɿʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ʤʘʝ ʠ ʩʝʥʪʷʙʨʝ ʙʳʣʠ ʦʯʝʥʴ ʙʣʠʟʢʠ. ʄʘʢʩʠʤʘʣʴʥʳʝ 
ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʦʪʤʝʯʝʥʳ ʚ ʠʶʣʝ. 

ʄʝʪʦʜ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʵʢʦʪʦʢʩʠʯʥʦʩʪʠ ʚʦʜʳ ʧʨʦʚʝʜʝʥʳ ʤʝʪʦʜʦʤ ʙʠʦ-
ʪʝʩʪʠʨʦʚʘʥʠʷ ʦʙʱʝʧʨʠʥʷʪʳʤ ʪʝʩʪ-ʦʙʲʝʢʪʦʤ Daphnia magna Straus. ʄʝʪʦʜʠʢʘ ʦʩʥʦʚʘʥʘ ʥʘ 
ʦʧʨʝʜʝʣʝʥʠʠ ʪʨʦʬʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʢʫʣʴʪʫʨʳ ʜʘʬʥʠʡ D. magna ʚ ʧʨʦʙʘʭ 
ʚʦʜʳ, ʦʪʦʙʨʘʥʥʳʭ ʠʟ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. ɺʣʠʷʥʠʝ ʪʝʩʪʠʨʫʝʤʳʭ ʧʨʦʙ ʥʘ ʪʨʦʬʠʯʝʩʢʫʶ ʘʢʪʠʚ-
ʥʦʩʪʴ ʜʘʬʥʠʡ ʦʮʝʥʠʚʘʣʠ ʧʦ ʦʪʢʣʦʥʝʥʠʶ ʟʥʘʯʝʥʠʡ ʩʢʦʨʦʩʪʠ ʬʠʣʴʪʨʘʮʠʠ ʜʘʬʥʠʡ ʦʧʳʪʥʳʭ ʩʝ-
ʨʠʡ ʦʪ ʟʥʘʯʝʥʠʡ ʚ ʚʦʜʝ ʢʦʥʪʨʦʣʴʥʦʡ ʩʝʨʠʠ, ʥʝ ʩʦʜʝʨʞʘʱʝʡ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ. ʂʦʨʤʦʚʳʤ ʦʙʲ-
ʝʢʪʦʤ ʷʚʣʷʣʘʩʴ ʩʫʩʧʝʥʟʠʷ ʤʠʢʨʦʚʦʜʦʨʦʩʣʠ Chlorella vulgaris Beijer. 

ɹʠʦʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ ʤʥʦʛʦʢʶʚʝʪʥʦʤ ʢʫʣʴʪʠʚʘʪʦʨʝ ʋʕʈ-
03, ʧʦʟʚʦʣʷʶʱʝʤ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʚʦʜʠʪʴ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʝ ʰʝʩʪʠ ʧʨʦʙ, ʚʢʣʶʯʘʷ ʢʦʥʪʨʦʣʴ. 
ʂʦʥʪʨʦʣʝʤ ʩʣʫʞʠʣʘ ʜʝʭʣʦʨʠʨʦʚʘʥʥʘʷ ʚʦʜʦʧʨʦʚʦʜʥʘʷ ʚʦʜʘ. ʂʘʞʜʫʶ ʩʝʨʠʶ ʙʠʦʪʝʩʪʦʚʦʛʦ ʵʢʩ-
ʧʝʨʠʤʝʥʪʘ ʧʨʦʚʦʜʠʣʠ ʚ ʪʨʸʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. 

ʊʨʦʬʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʜʘʬʥʠʡ ʚ ʪʝʩʪʠʨʫʝʤʳʭ ʧʨʦʙʘʭ ʤʦʞʝʪ ʟʘʤʝʜʣʷʪʴʩʷ ʠ ʫʩʠʣʠ-
ʚʘʪʴʩʷ. ʂʨʠʪʝʨʠʝʤ ʪʦʢʩʠʯʥʦʩʪʠ ʪʝʩʪʠʨʫʝʤʦʡ ʧʨʦʙʳ ʩʣʫʞʠʣʦ ʩʥʠʞʝʥʠʝ ʥʘ 50 % ʠ ʙʦʣʝʝ (ʫʛʥʝ-
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ʪʝʥʠʝ) ʟʥʘʯʝʥʠʡ ʪʨʦʬʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʩʢʦʨʦʩʪʠ ʬʠʣʴʪʨʘʮʠʠ) ʪʝʩʪ-ʢʫʣʴʪʫʨʳ ʜʘʬʥʠʡ, ʚʳ-
ʷʚʣʝʥʥʦʡ ʚ ʪʝʩʪʠʨʫʝʤʳʭ ʧʨʦʙʘʭ (ʦʧʳʪʥʘʷ ʩʝʨʠʷ) ʟʘ 20 ʯ ʵʢʩʧʦʟʠʮʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴ-
ʥʦʡ ʩʝʨʠʝʡ (ʧʦʜʛʦʪʦʚʣʝʥʥʘʷ ʚʦʜʦʧʨʦʚʦʜʥʘʷ ʚʦʜʘ). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʭʦʜʝ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʝ 
ʟʥʘʯʝʥʠʷ ʪʨʦʬʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʜʘʬʥʠʡ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʣʝʪʥʝʡ ʧʨʦʙʝ (ʠʶʣʴ) ʠ ʦʜ-
ʥʦʡ ʦʩʝʥʥʝʡ ʧʨʦʙʝ (ʩʝʥʪʷʙʨʴ). ɺ ʚʝʩʝʥʥʠʭ ʧʨʦʙʘʭ (ʤʘʡ) ʥʘʙʣʶʜʘʣʠʩʴ ʥʘʠʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ 
ʪʨʦʬʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʘʯʢʦʚ ʚʦ ʚʩʝʭ ʧʨʦʙʘʭ ʚʦʜʳ ʠʟ ʠʩʩʣʝʜʫʝʤʳʭ ʪʦʯʝʢ. ɺʦʜʘ ʠʟ ʪʦʯʝʢ ʊ3 
ʠ ʊ4 ʦʢʘʟʳʚʘʝʪ ʫʛʥʝʪʘʶʱʝʝ ʜʝʡʩʪʚʠʝ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʩʥʠʞʝʥʠʠ ʠ ʜʘʞʝ ʦʪʩʫʪʩʪʚʠʠ ʧʠʪʘʥʠʷ 
ʜʘʬʥʠʡ. ɺʦʟʤʦʞʥʦ, ʚ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʧʨʦʠʟʦʰʝʣ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʩʙʨʦʩ ʚʦʜ. 

ʉʨʘʚʥʝʥʠʝ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʜʘʬʥʠʡ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʳʭ ʩʝʨʠʡ ʚʳʷʚʠʣʦ 
ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʚʦʜʳ ʥʘ ʧʠʪʘʥʠʝ ʜʘʬʥʠʡ ʠ ʣʝʪʥʠʭ, ʠ ʦʩʝʥʥʠʭ (ʩʝʥʪʷʙʨʴ) ʧʨʦʙ (ʨʠʩ 
3). ʅʘʙʦʣʴʰʠʡ ʧʠʢ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠʰʝʣʩʷ ʥʘ ʠʶʣʴ. ɺ ʵʪʦʪ ʤʝʩʷʮ ʚʦ ʚʩʝʭ ʧʨʦʙʘʭ ʥʘʙʣʶʜʘʣʠʩʴ 
ʥʘʠʚʳʩʰʠʡ ʜʠʘʧʘʟʦʥ ʦʪʢʣʦʥʝʥʠʡ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʪʨʦʬʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʦʪ ʢʦʥʪʨʦʣʷ. 
ʊʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʦʢʘʟʳʚʘʣʠ ʪʦʣʴʢʦ ʤʘʡʩʢʠʝ ʧʨʦʙʳ ʚʦʜʳ ʚ ʪʦʯʢʘʭ ʊ3 ʠ ʊ4, ʨʘʩʧʦʣʦʞʝʥ-
ʥʳʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 5 ʠ 15 ʤ ʦʪ ʙʝʨʝʛʘ. ʊʦʢʩʠʯʥʦʩʪʴ ʚʝʩʝʥʥʠʭ ʧʨʦʙ ʤʦʞʝʪ ʙʳʪʴ 
ʩʚʷʟʘʥʘ ʩ ʜʦʞʜʝʚʳʤ ʩʤʳʚʦʤ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʩ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ.  

 

 
ʈʠʩʫʥʦʢ 3 - ɿʥʘʯʝʥʠʷ ʦʪʢʣʦʥʝʥʠʡ (A, %), ʧʦ ʜʘʥʥʳʤ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʚʦʜʳ ʫʯʘʩʪʢʘ 
ʨ. ʊʝʤʝʨʥʠʢ ʚ ʨʘʡʦʥʝ ʉʝʚʝʨʥʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʚʝʩʥʘ, ʣʝʪʦ, ʦʩʝʥʴ 2024 ʛ. 

 

ʈʘʥʝʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʦʢʩʠʯʥʦʩʪʠ ʚʦʜʳ ʤʝʪʦʜʦʤ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘʤʠ 
ʧʦ ʨʫʩʣʫ ʨ. ʊʝʤʝʨʥʠʢ ʩ 1992 ʧʦ 2018 ʛʦʜʳ ʥʘʙʦʨʦʤ ʠʟ ʰʝʩʪʠ ʪʝʩʪ-ʦʙʲʝʢʪʦʚ [4]. ɿʘ ʜʚʘʜʮʘʪʠ-
ʰʝʩʪʠʣʝʪʥʠʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʵʢʦʪʦʢʩʠʯʥʦʩʪʠ ʚʦʜʳ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʨ. ʊʝʤʝʨ-
ʥʠʢ ʧʦ ʜʘʥʥʳʤ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʚʳʷʚʣʝʥʦ ʠʟʤʝʥʝʥʠʝ ʪʦʢʩʠʯʥʦʩʪʠ, ʦʪʨʘʞʘʶʱʝʝ ʚʣʠʷʥʠʝ ʠ 
ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ, ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ. ʆʪʤʝʯʝʥʦ ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ 
ʪʦʢʩʠʯʥʦʩʪʠ ʚʦʜ ʨ. ʊʝʤʝʨʥʠʢ ʚ ʧʝʨʠʦʜ ʩ 1992 ʧʦ 2007 ʛʦʜʳ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ, ʚ ʧʨʝʜʫʩʪʴʝʚʦʡ ʠ 
ʫʩʪʴʝʚʦʡ ʦʙʣʘʩʪʷʭ, ʛʜʝ ʦʥʘ ʙʳʣʘ ʦʩʦʙʝʥʥʦ ʚʳʩʦʢʦʡ, ʘ ʪʘʢʞʝ ʚ ʨʘʡʦʥʝ ʉʝʚʝʨʥʦʛʦ ʚʦʜʦʭʨʘʥʠ-
ʣʠʱʘ. ɺʝʨʦʷʪʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʘʢʪʠʚʥʦʡ ʨʝʘʣʠʟʘʮʠʝʡ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʤʠ ʩʣʫʞʙʘʤʠ ʤʝʨʦʧʨʠ-
ʷʪʠʡ ʧʦ ʦʟʜʦʨʦʚʣʝʥʠʶ ʨʝʢʠ ʚ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ. ʉ 2009 ʩʪʝʧʝʥʴ ʪʦʢʩʠʯʥʦʩʪʠ ʚʦʜʳ ʚʥʦʚʴ ʫʚʝ-
ʣʠʯʠʣʘʩʴ ʠ ʩʦʭʨʘʥʠʣʘʩʴ ʜʦ 2011 ʛʦʜʘ. ɺ 2013, 2014 ʠ 2017 ʛʦʜʳ ʦʪʤʝʯʘʣʘʩʴ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʠ 
ʯʘʩʪʦʪʘ ʦʙʥʘʨʫʞʝʥʠʷ ʪʦʢʩʠʯʥʦʩʪʠ ʚʦʜʳ [3].  

ʇʨʦʚʝʜʝʥʥʳʝ ʚ 2024 ʛ ʩʝʟʦʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʪʦʢʩʠʯʥʦʩʪʠ ʚʳʷʚʠʣʠ ʫʣʫʯʰʝʥʠʝ ʪʦʢʩʠʢʦ-
ʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʨʘʡʦʥʝ ʉʝʚʝʨʥʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʉʝʟʦʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʚʳʚʠʣʠ ʪʦʢ-
ʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʚʦʜʳ ʚ ʚʝʩʝʥʥʠʭ ʧʨʦʙʘʭ ʤʘʷ. ʇʨʦʙʳ ʚʦʜʳ ʠʟ ʪʦʯʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʙʣʠʞʝ 
ʢ ʙʝʨʝʛʫ, ʦʢʘʟʳʚʘʣʠ ʙʦʣʝʝ ʩʠʣʴʥʦ ʚʳʨʘʞʝʥʥʦʝ ʫʛʥʝʪʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʬʠʣʴʪʨʘʮʠʦʥʥʫʶ ʘʢ-
ʪʠʚʥʦʩʪʴ ʜʘʬʥʠʡ. ɺ ʥʘʠʙʦʣʝʝ ʫʜʘʣʝʥʥʦʡ ʦʪ ʙʝʨʝʛʘ ʪʦʯʢʝ ʦʪʙʦʨʘ, ʚʝʨʦʷʪʥʦ, ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʙʘʚ-
ʣʝʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʳ ʪʝʯʝʥʠʝʤ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʦʢʩʠʯʥʦʩʪʴ ʨʝʯʥʦʡ ʚʦʜʳ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʤʝʪʦʜʦʤ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ, ʦʪʨʘ-
ʞʘʝʪ ʠʟʤʝʥʝʥʠʷ ʵʪʦʡ ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʥʫʪʨʠʚʦʜʦʸʤʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʋʨʙʘʥʠʟʠ-
ʨʦʚʘʥʥʳʝ ʫʯʘʩʪʢʠ ʤʘʣʳʭ ʨʝʢ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʤʦʜʝʣʴʶ ʠʟʤʝʥʝʥʠʷ ʪʦʢʩʠʯʥʦʩʪʠ ʢʨʫʧʥʳʭ ʨʝʢ, ʧʦ-
ʩʢʦʣʴʢʫ ʦʪʨʘʞʘʶʪ ʚʥʫʪʨʠʚʦʜʦʸʤʥʳʝ ʧʨʦʮʝʩʩʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʵʢʦʪʦʢʩʠʯʥʦʩʪʴ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ 
ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʢʨʘʪʢʠʝ ʩʨʦʢʠ ʟʘ ʩʯʸʪ ʥʠʟʢʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʩʘʤʦʦʯʠʱʝʥʠʶ ʦʪ ʟʘʛʨʷʟʥʝʥʠʡ. 
ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʵʢʦ-
ʵʢʦʪʦʢʩʠʯʥʦʩʪʠ (ʚʜʦʣʴ ʨʫʩʣʘ ʨʝʢ), ʥʦ ʠ ʧʦʧʝʨʝʯʥʳʭ ʨʘʟʨʝʟʦʚ ʨʝʢ.  

 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 
1. ɹʘʢʘʝʚʘ ɽ.ʅ., ʀʛʥʘʪʦʚʘ ʅ.ɸ., ɸʣʴ-ɻʠʟʟʠ ʄ.ɸ.ɹ. ɸʩʧʝʢʪʳ ʤʝʪʦʜʦʣʦʛʠʠ ʵʢʦʪʦʢʩʠʢʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʚʦʜ ʚ ʫʩʣʦʚʠʷʭ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʥʘʛʨʫʟʦʢ // ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ 
ʪʨʫʜʦʚ IV ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʚ ʨʘʤʢʘʭ IV ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ 
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Abstract. the article examines the features of the geo-economic situation of the Altai Territory 

and Ust-Pristansky district from the perspective of ultracontinentality. The article presents the fea-

tures of the economic and geographical location of the region, which create a separate economic 

situation in the region and prospects for integration into the Eurasian continental markets. 

Keywords: ultracontinentality, cores of ultracontinentality, economic and geographical loca-

tion, Altai Territory, logistics infrastructure, regional markets, Ust-Pristansky district, Vyatkino vil-

lage. 

 

1. ʇʦʥʷʪʠʝ ʫʣʴʪʨʘʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ, ʠʩʪʦʨʠʷ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʪʝʨʤʠʥʘ. ʊʝʨ-

ʨʠʪʦʨʠʷ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ, ʢʘʢ ʚ ʧʨʝʜʝʣʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʪʘʢ ʠ ʚ ʧʨʝʜʝʣʘʭ ʚʩʝʡ ɽʚʨʘ-

ʟʠʠ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʫʜʘʣʝʥʥʳʤ ʦʪ ʤʦʨʩʢʠʭ ʧʦʙʝʨʝʞʠʡ ʫʯʘʩʪʢʦʤ ʩʫʰʠ. ʕʪʘ ʦʩʦ-

ʙʝʥʥʦʩʪʴ ʵʢʦʥʦʤʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ (ʕɻʇ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʨʤʠʥʦʤ çʫʣʴʪʨʘ-

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʴè. ʋʣʴʪʨʘʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʴ ð ʵʢʦʥʦʤʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʬʘʢʪʦʨ, ʚʳʨʘ-

ʞʝʥʥʳʡ ʚ ʫʜʘʣʝʥʥʦʩʪʠ ʦʪ ʦʪʢʨʳʪʳʭ ʤʦʨʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʢʦʪʦʨʳʡ ʦʪʨʘʞʘʝʪʩʷ ʚ ʫʚʝʣʠʯʝʥʠʠ 

ʮʝʥ ʥʘ ʪʦʚʘʨʳ ʠ ʫʩʣʫʛʠ, ʘ ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ.  

ʗʚʣʝʥʠʝ ʫʣʴʪʨʘʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ ʚ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʚ ʟʦʥʘʭ, ʫʜʘʣʝʥ-

ʥʳʭ ʦʪ ʧʦʙʝʨʝʞʴʷ ʥʘ ʙʦʣʝʝ ʯʝʤ 1000 ʢʤ, ʘ ʪʘʢʞʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʷʜʨʘ ʫʣʴʪʨʘʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ 

ʟʦʥ, ʫʜʘʣʝʥʥʦʩʪʴ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ ʯʝʤ 2000 ʢʤ ʦʪ ʤʦʨʝʡ ʠ ʦʢʝʘʥʦʚ [3]. ʃʫʯʰʝ ʚʩʝʛʦ 

ʵʪʦʪ ʬʘʢʪʦʨ ʠʣʣʶʩʪʨʠʨʫʝʪʩʷ ʥʘ ʧʨʠʤʝʨʝ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥ ʠ ʨʝʛʠʦʥʦʚ. ʊʘʢ, ʩ ʧʦʟʠʮʠʠ ʛʝʦʛʨʘ-

ʬʠʠ ʨʘʟʤʝʱʝʥʠʷ ʥʘʩʝʣʝʥʠʷ, ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʥʘʩʝʣʝʥʠʷ ʧʨʦʞʠʚʘʝʪ ʚ ʧʨʝʜʝʣʘʭ ʥʝ ʜʘʣʝʝ 200 ʢʤ 

ʦʪ ʤʦʨʝʡ ʠ ʦʢʝʘʥʦʚ, ʘ 70% ʥʘʩʝʣʝʥʠʷ ʧʨʦʞʠʚʘʶʪ ʥʘ 7% ʦʙʠʪʘʝʤʦʡ ʩʫʰʠ [16]. ʉ ʧʦʟʠʮʠʠ ʛʝʦ-

ʫʨʙʘʥʠʩʪʠʢʠ ʪʘʢʞʝ ʟʘʤʝʪʥʘ ʵʪʘ ʪʝʥʜʝʥʮʠʷ. ɹʦʣʴʰʠʥʩʪʚʦ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ 

ʧʨʠʤʦʨʩʢʠʭ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʟʦʥʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʛʦʨʦʜʘ ʤʝʛʘʧʦʣʠʩʳ (ʛʦʨʦʜʘ, ʩ ʥʘʩʝʣʝʥʠʝʤ 

ʙʦʣʝʝ 1 ʤʣʥ ʯʝʣʦʚʝʢ, ʠʤʝʶʱʠʝ ʧʣʦʪʥʫʶ ʟʘʩʪʨʦʡʢʫ ʠ ʢʨʫʧʥʫʶ ʘʛʣʦʤʝʨʘʮʠʶ), ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʣʫʯʰʫʶ ʠʥʪʝʛʨʘʮʠʶ ʧʨʠʙʨʝʞʥʳʭ ʠ ʤʘʣʦ ʫʜʘʣʝʥʥʳʭ ʦʪ ʤʦʨʷ ʟʦʥ ʚ ʤʠʨʦʚʫʶ ʵʢʦʥʦʤʠʢʫ ʠ ʤʝʞ-

ʜʫʥʘʨʦʜʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʪʨʫʜʘ. [10] ʈʘʟʥʳʝ ʦʪʨʘʩʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʪʘʢʞʝ ʨʘʟʤʝʱʘʝʪʩʷ ʚ ʩʦ-

ʦʪʚʝʪʩʪʚʠʠ ʩ ʩʘʤʳʤʠ ʚʳʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʠ ʠʥʚʝʩʪʦʨʘ. ɺ ʟʦʥʘʭ, ʧʨʠʙʣʠ-

ʞʝʥʥʳʭ ʢ ʤʦʨʶ, ʷʨʢʦ ʧʨʦʷʚʣʷʝʪʩʷ ʜʝʡʩʪʚʠʝ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ. ʂʨʫʧʥʝʡʰʠʝ ʧʨʦʤʳʰ-

ʣʝʥʥʳʝ ʜʝʨʞʘʚʳ ʪʘʢʞʝ ʧʨʝʜʧʦʯʠʪʘʶʪ ʨʘʟʤʝʱʘʪʴ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʚ ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʳʭ ʟʦ-
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ʥʘʭ: ʂʠʪʘʡ, ʉʐɸ, ʗʧʦʥʠʷ (ʚʩʷ ʝʝ ʪʝʨʨʠʪʦʨʠʷ ʦʪʥʦʩʠʪʴʩʷ ʢ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ). ʊʘʢ, ʢʨʫʧʥʝʡ-

ʰʠʝ ʛʦʨʦʜʘ ʂʅʈ, ʷʚʣʷʶʱʠʝʩʷ ʧʨʦʤʳʰʣʝʥʥʳʤʠ, ʧʦʣʠʪʠʯʝʩʢʠʤʠ ʠ ʬʠʥʘʥʩʦʚʳʤʠ ʮʝʥʪʨʘʤʠ, 

ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʧʨʠʙʣʠʞʝʥʥʦʡ ʢ ʦʢʝʘʥʫ ʟʦʥʝ ʠʣʠ ʚʙʣʠʟʠ ʤʦʨʩʢʠʭ ʧʦʨʪʦʚ ð ʇʝʢʠʥ, ʐʘʥʭʘʡ, 

ʐʵʥʴʯʞʵʥʴ, ɻʦʥʢʦʥʛ ʠ ʜʨ. ʈʷʜ ʤʝʛʘʧʦʣʠʩʦʚ ʠ ʠʭ ʘʛʣʦʤʝʨʘʮʠʠ ʚ ʉʐɸ, ʩʦʝʜʠʥʝʥʥʳʝ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʢʣʘʩʪʝʨʘʤʠ ʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʪʘʢʞʝ ʩʚʷʟʘʥʳ ʩ ʤʦʨ-

ʩʢʦʡ ʣʦʛʠʩʪʠʢʦʡ. ɻʦʨʦʜʘ ɹʦʩʪʦʥ, ʅʴʶ-ʁʦʨʢ, ʌʠʣʘʜʝʣʴʬʠʷ ʠ ʄʘʡʘʤʠ ʠʤʝʶʪ ʚʳʭʦʜ ʢ ɸʪʣʘʥ-

ʪʠʯʝʩʢʦʤʫ ʦʢʝʘʥʫ. ʉʘʥ-ʌʨʘʥʮʠʩʢʦ, ʃʦʩ-ɸʥʜʞʝʣʝʩ, ʉʠʵʪʣ ʠ ʉʘʥ-ɼʠʝʛʦ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʧʨʠ-

ʙʨʝʞʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ, ʚʳʭʦʜʷ ʢ ʊʠʭʦʤʫ ʦʢʝʘʥʫ. ʊʘʢʞʝ ʝʩʪʴ ʛʦʨʦʜʘ ʠ 

ʘʛʣʦʤʝʨʘʮʠʠ, ʥʝ ʠʤʝʶʱʠʝ ʧʨʷʤʦʛʦ ʚʳʭʦʜʘ ʦʢʝʘʥʫ (ɼʝʪʨʦʡʪ ʠ ʏʠʢʘʛʦ), ʦʜʥʘʢʦ ʠʭ ʩʚʷʟʴ ʩ ʤʠ-

ʨʦʚʦʡ ʤʦʨʩʢʦʡ ʣʦʛʠʩʪʠʢʦʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ɺʝʣʠʢʠʝ ʦʟʝʨʘ ʠ ʩʫʜʦʭʦʜʥʳʝ ʢʘʥʘʣʳ [6]. 

ɺ ʨʘʟʤʝʱʝʥʠʠ ʤʥʦʛʠʭ ʛʦʨʦʜʦʚ, ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʢʣʘʩʪʝʨʦʚ ʙʦʣʴʰʫʶ 

ʨʦʣʴ ʠʛʨʘʝʪ ʩʳʨʴʝʚʦʡ ʬʘʢʪʦʨ, ʢʦʪʦʨʳʡ ʚʣʠʷʝʪ ʥʘ ʨʘʟʤʝʱʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʊʘʢ, ʚ ʩʪʨʘʥʘʭ 

ʫʣʴʪʨʘʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ, ʜʦʙʠʚʰʠʭʩʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʩʧʝʭʘ, ʧʨʝʦʙʣʘʜʘʝʪ 

ʠʤʝʥʥʦ ʵʪʦʪ ʬʘʢʪʦʨ, ʷʚʣʷʶʱʠʡʩʷ ʢʣʶʯʝʚʳʤ. ʂ ʧʨʠʤʝʨʫ, 85% ʚʩʝʭ ʙʶʜʞʝʪʥʳʭ ʧʦʩʪʫʧʣʝʥʠʡ 

ʊʫʨʢʤʝʥʠʩʪʘʥʘ ʠʜʝʪ ʦʪ ʵʢʩʧʦʨʪʘ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. 

ʗʚʣʝʥʠʝ ʫʣʴʪʨʘʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ ʪʘʢʞʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʧʦʣʠʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ. 

ʉ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʧʧʘʨʘʪʘ, 

ʵʢʦʥʦʤʠʢʦʡ ʠ ʙʣʘʛʦʩʦʩʪʦʷʥʠʝʤ ʥʘʩʝʣʝʥʠʷ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩʪʨʘʥʳ, ʥʝ ʠʤʝʶʱʠʝ ʚʳʭʦʜʘ ʢ ʤʦʨʶ 

ʠ ʫʜʘʣʝʥʥʳʝ ʦʪ ʢʨʫʧʥʳʭ ʧʦʨʪʦʚ. ʅʘʧʨʠʤʝʨ, ʥʝʢʦʪʦʨʳʝ ʩʪʨʘʥʳ ʠ ʨʝʛʠʦʥʳ ʎʝʥʪʨʘʣʴʥʦʡ ɸʬ-

ʨʠʢʠ, ʫʜʘʣʝʥʥʳʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 1000 ʢʤ. ʦʪ ʦʢʝʘʥʘ: ʏʘʜ, ʎʝʥʪʨʘʣʴʥʦʘʬʨʠʢʘʥʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ, 

ʖʞʥʳʡ ʉʫʜʘʥ, ʨʝʛʠʦʥ ɼʘʨʬʫʨ ʚ ʉʫʜʘʥʝ, ʩʝʚʝʨʥʳʝ ʧʨʦʚʠʥʮʠʠ ʄʘʣʠ, ʈʝʩʧʫʙʣʠʢʘ ʅʠʛʝʨ. ʕʪʠ 

ʪʦʯʢʠ ʥʘ ʧʦʣʠʪʠʯʝʩʢʦʡ ʢʘʨʪʝ ɸʬʨʠʢʠ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʥʝʩʪʘʙʠʣʴʥʳʤʠ ʠ ʠʤʝʶʪ ʩʘʤʳʡ ʙʦʣʴ-

ʰʦʡ ʧʨʦʮʝʥʪ ʙʝʜʥʦʛʦ ʥʘʩʝʣʝʥʠʷ. 

ʀʜʝʠ ʦ ʨʘʟʜʝʣʝʥʠʠ ʤʠʨʘ ʧʦ ʧʨʠʥʮʠʧʫ çʩʫʰʠ ʠ ʤʦʨʷè ʠ ʥʝʢʠʝ ʦʙʱʠʝ ʠʜʝʠ ʩ ʫʣʴʪʨʘʢʦʥ-

ʪʠʥʝʥʪʘʣʴʥʦʩʪʴʶ ʧʨʦʷʚʣʷʣʠʩʴ ʚ ʤʠʨʦʚʦʡ ʥʘʫʢʝ ʜʘʚʥʦ. ʇʝʨʚʦʧʨʦʭʦʜʮʝʤ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʍʵʣ-

ʬʦʨʜʘ ɼʞʦʥʘ ʄʘʢʢʠʥʜʝʨʘ ï ʙʨʠʪʘʥʩʢʦʛʦ ʛʝʦʛʨʘʬʘ ʠ ʛʝʦʧʦʣʠʪʠʢʘ, ʢʦʪʦʨʳʡ ʚʚʝʣ ʧʦʥʷʪʠʝ 

çʍʘʨʪʣʝʥʜʘè (ʦʪ ʘʥʛʣ. Heartland, Heart ï ʩʝʨʜʮʝ, land ð ʟʝʤʣʷ). ʕʪʦʪ ʪʝʨʤʠʥ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʚʥʫʪʨʝʥʥʠʝ ʯʘʩʪʠ ɽʚʨʘʟʠʠ, ʢʦʪʦʨʳʝ, ʠʩʭʦʜʷ ʠʟ ʠʜʝʡ ʄʘʢʢʠʥʜʝʨʘ, ʦʙʣʘʜʘʶʪ ʟʥʘʯʠʤʳʤʠ ʨʝʩʫʨ-

ʩʘʤʠ ʠ ʧʦʟʚʦʣʷʶʪ ʚʣʠʷʪʴ ʥʘ ʦʩʪʘʣʴʥʳʝ ʯʘʩʪʠ ʟʝʤʥʦʛʦ ʰʘʨʘ [11]. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʛʝʦʧʦʣʠʪʠʢʝ 

ʪʘʢʞʝ ʚʳʜʝʣʷʶʪʩʷ ʠʜʝʠ çʪʝʣʣʫʨʦʢʨʘʪʠʠè (ʩʫʭʦʧʫʪʥʦʝ ʛʦʩʧʦʜʩʪʚʦ) ʠ çʪʘʣʘʩʩʦʢʨʘʪʠʠè (ʤʦʨ-

ʩʢʦʝ ʛʦʩʧʦʜʩʪʚʦ). ʀʩʭʦʜʷ ʠʟ ʵʪʠʭ ʪʝʦʨʠʡ, ʚʥʝʰʥʷʷ ʧʦʣʠʪʠʢʘ, ʵʢʦʥʦʤʠʢʘ, ʠ ʜʘʞʝ ʢʫʣʴʪʫʨʥʳʝ 

ʦʙʳʯʘʠ, ʦʩʦʙʝʥʥʳʝ ʜʣʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʛʦʩʫʜʘʨʩʪʚ ʧʨʦʜʠʢʪʦʚʘʥʳ ʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʧʦʣʦʞʝ-

ʥʠʝʤ ʧʦ ʧʨʠʥʮʠʧʫ ʨʘʟʜʝʣʝʥʠʷ çʩʫʰʠ ʠ ʤʦʨʷè. 

ʇʨʦʙʣʝʤʫ ʨʘʟʥʠʮʳ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʛʠʦʥʦʚ, ʚʚʠʜʫ ʠʭ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ, ʫʢʘʟʳʚʘʣ ʝʱʝ ɸʜʘʤ ʉʤʠʪ, ʦʜʠʥ ʠʟ ʦʩʥʦʚʘʪʝʣʝʡ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦ-

ʥʦʤʠʯʝʩʢʦʡ ʪʝʦʨʠʠ. ɺ ʩʚʦʝʤ ʪʨʫʜʝ çʀʩʩʣʝʜʦʚʘʥʠʝ ʦ ʧʨʠʨʦʜʝ ʠ ʧʨʠʯʠʥʘʭ ʙʦʛʘʪʩʪʚʘ ʥʘʨʦʜʦʚè 

ɸ. ʉʤʠʪ ʛʦʚʦʨʠʣ ʦ ʨʦʣʠ ʫʜʦʙʩʪʚʘ ʩʦʦʙʱʝʥʠʡ ʜʣʷ ʦʪʢʨʳʪʦʩʪʠ ʨʳʥʢʦʚ ʩʙʳʪʘ ʚʩʝʭ ʚʠʜʦʚ ʧʨʦ-

ʜʫʢʮʠʠ. ʆʙʳʯʥʦ ʨʝʛʠʦʥʳ, ʪʝʩʥʦ ʩʚʷʟʘʥʥʳʝ ʩ ʚʦʜʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʧʨʝʫʩʧʝʚʘʣʠ ʧʦ ʤʥʦʛʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʝʝ ʫʜʘʣʝʥʥʳʭ.[14] ʊʘʢʫʶ ʞʝ ʟʥʘʯʠʤʦʩʪʴ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʵʢʦʥʦʤʠʢʠ çʦʢʝʘʥʠʯʝʩʢʠʭè ʜʝʨʞʘʚ ʧʨʠʜʘʚʘʣ ʜʨʫʛʦʡ ʚʠʜʥʳʡ ʪʝʦʨʝʪʠʢ ʵʢʦʥʦ-

ʤʠʢʠ ʂʘʨʣ ʄʘʨʢʩ, ʢʦʪʦʨʳʡ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ çʂʘʧʠʪʘʣè ʦʪʤʝʯʘʣ ʪʝʦʨʠʶ ʨʘʟʤʝʱʝʥʠʷ ʬʠʥʘʥʩʦʚ 

ʧʦ ʧʦʣʠʪʠʯʝʩʢʦʡ ʢʘʨʪʝ.[4] ʊʘʢ, ʚ ʵʧʦʭʫ ʢʦʣʦʥʠʘʣʠʟʤʘ ʠ ʨʘʟʚʠʪʠʷ ʤʘʥʫʬʘʢʪʫʨ ʥʝʤʘʣʦʚʘʞʥʫʶ 

ʨʦʣʴ ʩʳʛʨʘʣʦ ʨʘʟʚʠʪʠʝ ʩʫʜʦʭʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʦʙʝʩʧʝʯʠʚʘʚʰʝʛʦ ʣʦʛʠʩʪʠʢʫ ʜʣʷ ʧʝʨʝʚʦʟʘ ʨʝ-

ʩʫʨʩʦʚ ʚ ʤʝʪʨʦʧʦʣʠʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʘʧʠʪʘʣʘ ʚ ʢʦʣʦʥʠʘʣʴʥʳʭ ʜʝʨʞʘʚʘʭ. ʄʥʦʛʠʝ ʫʯʝʥʳʝ ʠ 

ʦʙʱʝʩʪʚʝʥʥʳʝ ʜʝʷʪʝʣʠ ʪʘʢʞʝ ʘʢʪʠʚʥʦ ʠʟʫʯʘʣʠ ʠ ʦʩʤʳʩʣʠʚʘʣʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʠ ʩʦʮʠʦʣʦʛʠʯʝ-

ʩʢʫʶ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʧʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤʫ ʧʨʠʟʥʘʢʫ çʩʫʰʠ ʠ ʤʦʨʷè (ʅ. ʗ. ɼʘʥʠʣʝʚʩʢʠʡ, 

ʅ.ʅ. ɸʣʝʢʩʝʝʚ, ʅ.ɼ. ʉʧʠʢʤʵʥ, ɸ.ʇ. ʇʘʨʰʝʚ ʠ ʜʨ.). ʊʘʢ, ʨʫʩʩʢʠʡ ʬʠʣʦʩʦʬ, ʵʢʦʥʦʤʠʩʪ ʠ ʛʝʦʛʨʘʬ 

ʇʝʪʨ ʅʠʢʦʣʘʝʚʠʯ ʉʘʚʠʮʢʠʡ ʝʱʝ ʚ 20 ʚʝʢʝ ʫʢʘʟʳʚʘʣ ʥʘ ʪʦ, ʯʪʦ ʈʦʩʩʠʷ, ʢʘʢ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʝ 

ʛʦʩʫʜʘʨʩʪʚʦ, ʦʯʝʥʴ ʩʣʘʙʦ ʠʥʪʝʛʨʠʨʫʝʪʩʷ ʚ ʤʠʨʦʚʦʝ ʭʦʟʷʡʩʪʚʦ ʠ ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ ʙʦʣʴʰʝʝ ʚʣʠ-

ʷʥʠʝ ʥʘ ʥʘʣʘʞʠʚʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʩ ʩʦʩʝʜʥʠʤʠ ʛʦʩʫʜʘʨʩʪʚʘʤʠ ʠ ʨʘʟʚʠʪʠʝ ʚʥʫʪʨʝʥ-

ʥʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʣ. ɺ 21 ʚʝʢʝ ʵʢʦʥʦʤʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʧʦ ʧʨʠʟʥʘʢʫ 

ʫʜʘʣʝʥʥʦʩʪʠ ʦʪ ʤʦʨʝʡ ʩʦʭʨʘʥʠʣʘ ʩʚʦʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. ɿʥʘʯʠʤʦʩʪʴ ʫʣʴʪʨʘʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ 
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ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʪʨʫʜʘ ʦʧʠʩʘʥʘ ʚ ʨʘʙʦʪʝ ʃ.ɸ. ɹʝʟʨʫʢʦʚʘ çʂʦʥʪʠʥʝʥʪʘʣʴʥʦ-ʦʢʝʘ-

ʥʠʯʝʩʢʘʷ ʜʠʭʦʪʦʤʠʷ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʠ ʨʝʛʠʦʥʘʣʴʥʦʤ ʨʘʟʚʠʪʠʠè, ʦʜʥʘʢʦ ʪʝʨʤʠʥ ʫʣʴʪʨʘʢʦʥ-

ʪʠʥʝʥʪʘʣʴʥʦʩʪʴ ʥʝ ʦʙʦʩʦʙʣʷʝʪʩʷ ʢʘʢ ʦʩʦʙʘʷ ʵʢʦʥʦʤʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʢʘʪʝʛʦʨʠʷ, ʘ ʷʚʣʷʝʪʩʷ 

ʣʠʰʴ ʯʘʩʪʴʶ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʫʜʘʣʝʥʥʦʩʪʠ ʦʪ ʤʦʨʝʡ ʠ ʧʦʨʪʦʚ.  

ʊʘʢʠʝ ʞʝ ʪʝʥʜʝʥʮʠʠ ʩʦʭʨʘʥʷʶʪʩʷ ʠ ʩʝʛʦʜʥʷ. ʉʫʜʦʭʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʚʳʛʦʜʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʝʰʝʚʠʟʥʳ ʠ ʦʪʢʨʳʪʦʩʪʠ ʢ ʤʠʨʦʚʳʤ ʨʳʥʢʘʤ. ʉʫʭʦʧʫʪʥʳʡ ʪʨʘʥʩ-

ʧʦʨʪ ʭʦʪʴ ʠ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ, ʦʜʥʘʢʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʥʘʣʠʯʠʝ ʥʝʦʙʭʦʜʠʤʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʧʫʪʠ, ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ ʠ ʧʨ.).  

ɺ ʢʦʥʪʝʢʩʪʝ ʜʘʥʥʦʡ ʪʝʤʳ ʝʩʪʴ ʩʤʳʩʣ ʦʙʨʘʪʠʪʴʩʷ ʢ ʤʦʜʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʢʦʪʦʨʘʷ ʨʘʩ-

ʧʦʣʦʞʝʥʘ ʥʘʠʙʦʣʝʝ ʫʜʘʣʝʥʥʦ ʦʪ ʤʦʨʝʡ ʠ ʦʢʝʘʥʦʚ. ɹʝʟʫʩʣʦʚʥʦ, ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ ʷʚʣʷʝʪʩʷ ʪʘʢʠʤ 

ʤʝʩʪʦʤ. ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ ï ʨʝʛʠʦʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʦʙʨʘʟʦʚʘʥʥʳʡ ʚ 1937 ʛʦʜʫ, ʩ ʘʜʤʠ-

ʥʠʩʪʨʘʪʠʚʥʳʤ ʮʝʥʪʨʦʤ ï ʛʦʨʦʜʦʤ ɹʘʨʥʘʫʣʦʤ.  

ɻʝʦʛʨʘʬʠʯʝʩʢʠ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ʀʤʝʝʪ ʧʨʦʪʷʞʝʥʥʦʩʪʴ 

ʦʢʦʣʦ 600 ʢʤ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʠ ʦʢʦʣʦ 400 ʢʤ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ. ɻʨʘʥʠʯʠʪ ʥʘ ʩʝʚʝʨʝ ʠ ʩʝʚʝʨʦ-

ʟʘʧʘʜʝ ʩ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʴʶ, ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʩ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʴʶ, ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ 

ʩ ʈʝʩʧʫʙʣʠʢʦʡ ɸʣʪʘʡ, ʥʘ ʶʛʝ ʠ ʟʘʧʘʜʝ ʩ ʛʦʩʫʜʘʨʩʪʚʦʤ ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ (ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭ-

ʩʪʘʥʩʢʦʡ ʠ ʇʘʚʣʦʜʘʨʩʢʦʡ ʦʙʣʘʩʪʷʤʠ). ʇʣʦʱʘʜʴ ʢʨʘʷ ʩʦʩʪʘʚʣʷʝʪ 168 ʪʳʩ. ʢʤ ʢʚ.  

ʈʝʣʴʝʬ ʢʨʘʷ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʦʩʥʦʚʥʦʤ ʨʘʚʥʠʥʦʡ (ʂʫʣʫʥʜʠʥʩʢʘʷ ʨʘʚʥʠʥʘ) ʩ ʥʝʚʳʩʦʢʠʤʠ 

ʚʦʟʚʳʰʝʥʥʦʩʪʷʤʠ (ʇʨʠʦʙʩʢʦʝ ʧʣʘʪʦ, ɹʠʡʩʢʦ-ʏʫʤʳʰʩʢʘʷ ʚʦʟʚʳʰʝʥʥʦʩʪʴ). ʖʛʦ-ʚʦʩʪʦʢ ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʧʨʝʜʛʦʨʴʷʤʠ ɸʣʪʘʷ, ʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ï ʉʘʣʘʠʨʩʢʠʤ ʢʨʷʞʝʤ. ʇʨʠʨʦʜʥʳʝ ʟʦʥʳ ʩʪʝʧʠ ʠ 

ʣʝʩʦʩʪʝʧʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ [9]. 

ʂʣʠʤʘʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʚʳʨʘʞʝʥʘ ʦʙʣʘʩʪʴʶ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ 

ʢʣʠʤʘʪʘ ʪʘʡʛʠ ʠ ʣʝʩʦʩʪʝʧʝʡ ʩ ʜʦʩʪʘʪʦʯʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ, ʨʘʡʦʥʳ ʂʫʣʫʥʜʠʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ 

ʠ ʧʨʠʛʨʘʥʠʯʥʳʝ ʩ ʂʘʟʘʭʩʪʘʥʦʤ ʨʘʡʦʥʳ ʠʤʝʶʪ ʥʝʫʩʪʦʡʯʠʚʦʝ ʫʚʣʘʞʥʝʥʠʝ. ʉʨʝʜʥʝʤʝʩʷʯʥʳʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʩʦʩʪʘʚʣʷʶʪ (-11Üʉ) ʚ ʷʥʚʘʨʝ ʠ 25Üʉ ʚ ʠʶʣʝ. ɻʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ ɸʣʪʘʡ-

ʩʢʦʤ ʢʨʘʝ ʩʦʩʪʘʚʣʷʝʪ 500-600 ʤʤ [15]. 

ɻʠʜʨʦʣʦʛʠʷ ʨʝʛʠʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʝʢʘʤʠ ʙʘʩʩʝʡʥʘ ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ (ʆʙʴ ʩ 

ʝʝ ʧʨʠʪʦʢʘʤʠ) ʠ ʨʝʢʘʤʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʦʢʘ ʚ ʨʘʡʦʥʘʭ ʂʫʣʫʥʜʳ, ʩ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʩʥʝʛʦʚʳʤ 

ʧʠʪʘʥʠʝʤ [13]. 

ʊʝʨʨʠʪʦʨʠʷ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʠʤʝʝʪ ʷʨʢʦ ʚʳʜʝʣʷʶʱʫʶʩʷ ʧʨʠʨʦʜʥʫʶ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ, ʩ ʯʝʪʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʫʣʴʪʨʘʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ 

ʨʝʛʠʦʥʘʤʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ.  

ʀʤʝʷ ʜʦʩʪʘʪʦʯʥʦ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʢʣʠʤʘʪ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʝʚʝʨʥʳʭ ʠʣʠ ʚʦʩʪʦʯʥʳʭ ʨʝʛʠʦ-

ʥʦʚ ʉʠʙʠʨʠ, ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ, ʚʭʦʜʷ ʚ ʯʝʨʥʦʟʝʤʥʳʡ ʧʦʷʩ, ʙʳʣ ʚʳʙʨʘʥ ʜʣʷ ʦʩʚʦʝʥʠʷ ʮʝʣʠʥʥʳʭ 

ʟʝʤʝʣʴ ʠ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʫʜʘʯʥʳʤ ʧʨʠʤʝʨʦʤ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ. ʅʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʳʭ ʨʝ-

ʩʫʨʩʦʚ ʙʘʟʠʨʫʝʪʩʷ ʵʢʦʥʦʤʠʢʘ ʨʝʛʠʦʥʘ, ʠʟʥʘʯʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʥʘ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ. 

ʆʜʥʘʢʦ, ʧʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʪʫʧʘʝʪ 

ʨʝʛʠʦʥʘʤ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʠ ʦʩʦʙʝʥʥʦ ʶʛʫ (ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ, ʈʦʩʪʦʚʩʢʘʷ ʦʙ-

ʣʘʩʪʴ, ʉʪʘʚʨʦʧʦʣʴʝ), ʪʘʢ ʢʘʢ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʠ ʚʭʦʜʠʪ ʚ 

ʟʦʥʫ ʨʠʩʢʦʚʘʥʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ, ʛʜʝ ʧʦʣʫʯʝʥʠʝ ʫʨʦʞʘʝʚ ʫʩʣʦʞʥʷʝʪʩʷ ʨʠʩʢʦʤ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʘʥʦʤʘʣʠʡ. ʇʨʦʠʩʭʦʜʠʪ ʪʘʢʞʝ ʠʩʪʦʱʝʥʠʝ ʠ ʟʘʩʦʣʝʥʠʝ ʧʦʯʚ, ʯʪʦ ʚ ʙʫʜʫʱʝʡ ʧʝʨʩʧʝʢʪʠʚʝ ʤʦʞʝʪ 

ʫʜʘʨʠʪʴ ʧʦ ʫʨʦʚʥʶ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʭʦʟʷʡʩʪʚʘ ʨʝʛʠʦʥʘ.  

ʕʪʘ ʫʜʘʣʝʥʥʦʩʪʴ ʧʨʦʷʚʣʷʝʪʩʷ ʠ ʚ ʨʝʘʣʴʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʨʘʟʚʠʪʠʷ ʭʦʟʷʡʩʪʚʘ 

ʨʝʛʠʦʥʘ. ʊʘʢ, ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʜʦʭʦʜʘ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʚ 2020 ʛʦʜʫ ʩʪʘʣʠ ʠʤʝʥʥʦ ʩʨʝʜ-

ʩʪʚʘ ʠʟ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ (73 ʤʣʨʜ ʨʫʙ.) ʧʨʦʪʠʚ ʥʘʣʦʛʦʚʳʭ ʠ ʥʝʥʘʣʦʛʦʚʳʭ ʜʦʭʦʜʦʚ ʩʘ-

ʤʦʛʦ ʨʝʛʠʦʥʘ (60 ʤʣʨʜ ʨʫʙ.). ʉʘʤʳʝ ʨʘʟʚʠʪʳʝ ʦʪʨʘʩʣʠ ʚ ʢʨʘʝ ï ʵʪʦ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʦʨʠʝʥ-

ʪʠʨʦʚʘʥʥʦʝ ʥʘ ʟʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ (ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʧʠʱʝʚʘʷ, ʣʝʛʢʘʷ, ʤʝʪʘʣ-

ʣʦʦʙʨʘʙʦʪʢʘ, ɺʇʂ, ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʝ ʚ ʪʨʝʭ ʢʨʫʧʥʝʡʰʠʭ ʛʦʨʦʜʘʭ ʢʨʘʷ: ɹʘʨʥʘʫʣ, ʈʫʙʮʦʚʩʢ, 

ɹʠʡʩʢ) ʠ ʥʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʩʬʝʨʘ (ʦʧʝʨʘʮʠʠ ʩ ʥʝʜʚʠʞʠʤʦʩʪʴʶ, ʪʦʨʛʦʚʣʷ, ʦʢʘʟʘʥʠʝ ʪʫʨʠʩʪʠ-

ʯʝʩʢʠʭ ʫʩʣʫʛ ʠ ʜʨʫʛʦʝ). [8] 
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2. ɸʥʘʣʠʟ ʫʣʴʪʨʘʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʠ ʠʥʪʝʛʨʘʮʠʷ ʚ 

ʣʦʢʘʣʴʥʳʝ ʨʳʥʢʠ. ʋʣʴʪʨʘʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʚʳʨʘʞʝʥʘ ʚ ʤʘʢ-

ʩʠʤʘʣʴʥʦʡ ʫʜʘʣʝʥʥʦʩʪʠ ʨʝʛʠʦʥʘ ʦʪ ʦʢʝʘʥʘ. ʊʨʘʥʩʧʦʨʪʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʫʜʘʣʝʥʥʦʩʪʴ ʪʝʨʨʠ-

ʪʦʨʠʠ ʢʨʘʷ ʥʘʩʪʦʣʴʢʦ ʚʝʣʠʢʘ, ʯʪʦ ʚʭʦʜʠʪ ʚ ʝʚʨʘʟʠʡʩʢʦʝ ʷʜʨʦ, ʨʘʩʩʪʦʷʥʠʝ ʢʦʪʦʨʦʛʦ ʦʪ ʦʢʝʘʥʦʚ 

(ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ) ʩʚʳʰʝ 2000 ʢʤ. ʅʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʦʩʦ-

ʙʝʥʥʦʩʪʠ ʵʪʦʛʦ ʫʯʘʩʪʢʘ ɿʝʤʣʠ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʷʜʝʨ ʫʣʴʪʨʘʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ, ʦʥʦ ʷʚʣʷ-

ʝʪʩʷ ʥʘʠʙʦʣʝʝ ʟʘʩʝʣʝʥʥʳʤ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʙʦʣʝʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤ. ʉʝʚʝʨʦʘʤʝʨʠ-

ʢʘʥʩʢʦʝ ʷʜʨʦ, ʤʝʥʴʰʝʝ ʧʦ ʨʘʟʤʝʨʫ ʠ ʦʙʲʝʤʫ ʥʘʩʝʣʝʥʠʷ, ʥʘʭʦʜʠʪʩʷ ʨʷʜʦʤ ʩ ʢʨʫʧʥʳʤ ʵʢʦʥʦʤʠ-

ʯʝʩʢʠʤ ʮʝʥʪʨʦʤ (ʉʐɸ), ʯʪʦ ʚʳʛʦʜʥʦ ʜʣʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʪʝʛʨʘʮʠʠ. ɼʣʷ ʤʘʣʦʥʘʩʝʣʝʥʥʦʛʦ 

ʘʥʪʘʨʢʪʠʯʝʩʢʦʛʦ ʷʜʨʘ ʭʘʨʘʢʪʝʨʥʘ ʤʠʥʠʤʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʛʣʦʙʘʣʠʟʘʮʠʠ ʠ ʠʥʪʝʛʨʘʮʠʠ ʚ ʤʝʞ-

ʜʫʥʘʨʦʜʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʪʨʫʜʘ.  

ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ ʪʘʢʞʝ ʚʭʦʜʠʪ ʚ ʟʦʥʫ ʟʥʘʯʠʪʝʣʴʥʦʡ ʫʜʘʣʝʥʥʦʩʪʠ ʦʪ ʢʨʫʛʣʦʛʦʜʠʯʥʳʭ ʤʦʨ-

ʩʢʠʭ ʠ ʦʢʝʘʥʠʯʝʩʢʠʭ ʧʫʪʝʡ: ʫʜʘʣʝʥ ʦʪ ʂʘʩʧʠʡʩʢʦʛʦ (ʦʢʦʣʦ 2000 ʢʤ), ʏʝʨʥʦʛʦ (ʦʢʦʣʦ 3000 ʢʤ), 

ɹʘʣʪʠʡʩʢʦʛʦ (ʦʢʦʣʦ 4000 ʢʤ), ʂʘʨʩʢʦʛʦ ʠ ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ (ʦʢʦʣʦ 2500 ʢʤ), ʗʧʦʥ-

ʩʢʦʛʦ (ʦʢʦʣʦ 5000 ʢʤ). ʋʭʫʜʰʘʝʪ ʣʦʛʠʩʪʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʚ ʢʨʘʝ ʠ ʦʪʩʫʪʩʪʚʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʛʣʘʚʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʘʨʪʝʨʠʠ ʉʠʙʠʨʠ ð ʊʨʘʥʩʩʠʙʠʨʩʢʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ 

ʛʨʫʟʦʧʦʪʦʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʩʦʦʙʱʝʥʠʝʤ ʯʝʨʝʟ ʅʦʚʦʩʠʙʠʨʩʢ ʠ ʂʘʨʘʩʫʢ 

(ʨʠʩʫʥʦʢ 1). 

 

 
ʈʠʩʫʥʦʢ 1. ʋʜʘʣʝʥʥʦʩʪʴ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʦʪ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ ʠ ʧʦʨʪʦʚ  

[ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ] 

 

ʆʜʥʘʢʦ, ʧʨʠ ʣʦʢʘʣʴʥʦʤ ʨʘʩʰʠʨʝʥʠʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʥʝʢʦʪʦʨʳʝ ʥʘʩʝʣʝʥ-

ʥʳʝ ʧʫʥʢʪʳ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʚ ʧʣʘʥʝ ʩʚʦʝʛʦ ʛʝʦʵʢʦʥʦʤʠʯʝ-

ʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ. ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʩʝʣʦ ɺʷʪʢʠʥʦ, ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʚ ʋʩʪʴ-ʇʨʠʩʪʘʥ-

ʩʢʦʤ ʨʘʡʦʥʝ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. ɼʘʥʥʳʡ ʥʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ ʩʝʡʯʘʩ ʠʤʝʝʪ ʚʳʭʦʜ ʢ ʚʩʝʨʦʩʩʠʡʩʢʦʡ 

ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʯʝʨʝʟ ʘʚʪʦʜʦʨʦʛʠ ʜʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ 

ʮʝʥʪʨʘ ʋʩʪʴ-ʇʨʠʩʪʘʥʴ ʠ ʜʘʣʝʝ ʜʦ ʛ. ɸʣʝʡʩʢ, ʛʜʝ ʠʤʝʝʪʩʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʝ ʩʦʦʙʱʝʥʠʝ. 

ʇʝʨʩʧʝʢʪʠʚʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʘʨʰʨʫʪʘ ʤʝʞʜʫ ʛʦʨʦʜʘʤʠ ɸʣʝʡʩʢ ʠ ɹʠʡʩʢ ʠ 

ʜʘʣʴʥʝʡʰʝʝ ʨʘʩʰʠʨʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ ʚ ʩʪʦʨʦʥʫ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʩʤʝʞʥʳʭ ʫʣʴ-

ʪʨʘʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʩʦʟʜʘʩʪ ʫʩʪʦʡʯʠʚʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʙʘʟʫ ʜʣʷ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦ ʦʙʝ ʩʪʦʨʦʥʳ ʦʪ ʩʝʣʘ ɺʷʪʢʠʥʦ ʠ ʋʩʪʴ-ʇʨʠʩʪʘʥʠ. ʇʨʦʝʢʪ ʧʦʟʚʦʣʠʪ 
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ʪʘʢʞʝ ʩʥʠʟʠʪʴ ʥʘʛʨʫʟʢʫ, ʨʘʩʰʠʨʠʪʴ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʤʘʨʰʨʫʪʳ, ʪʘʢʠʝ ʢʘʢ 

ʊʨʘʥʩʩʠʙʠʨʩʢʘʷ ʤʘʛʠʩʪʨʘʣʴ ʠ ʩʝʪʴ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʂʫʟʙʘʩʩʘ (ʨʠʩʫʥʦʢ 2).  

 

 
ʈʠʩʫʥʦʢ 2. ʅʦʚʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʢʦʨʠʜʦʨ ʯʝʨʝʟ ʩ. ɺʷʪʢʠʥʦ [ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ] 

 

ʈʘʥʝʝ ʪʝʨʨʠʪʦʨʠʷ ʋʩʪʴ-ʏʘʨʳʰʩʢʦʡ ʇʨʠʩʪʘʥʠ ʠʤʝʣʘ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠ ʟʥʘʯʠʤʳʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʚʠʜʫ ʩʚʦʝʛʦ ʚʳʛʦʜʥʦʛʦ ʵʢʦʥʦʤʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ. 

ʅʘʣʠʯʠʝ ʧʨʠʩʪʘʥʠ ʥʘ ʙʝʨʝʛʫ ʛʣʘʚʥʦʡ ʨʝʯʥʦʡ ʘʨʪʝʨʠʠ ʩʜʝʣʘʣʦ ʩʝʣʦ ʚʘʞʥʳʤ ʪʨʘʥʩʧʦʨʪʥʳʤ ʫʟ-

ʣʦʤ. ʅʘ ʵʪʦ ʫʢʘʟʳʚʘʝʪ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚ 1913 ʛʦʜʫ ï ʦʢʦʣʦ 13 ʪʳʩ. ʯʝʣʦʚʝʢ. ɺ ʥʘʩʝʣʝʥ-

ʥʦʤ ʧʫʥʢʪʝ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʦʪʜʝʣʝʥʠʝ ʈʫʩʩʢʦ-ɸʟʠʘʪʩʢʦʛʦ ʙʘʥʢʘ. 

ʆʜʥʘʢʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʝʪʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʊʫʨʢʝʩʪʘʥʦ-ʉʠʙʠʨʩʢʦʡ ʤʘʛʠ-

ʩʪʨʘʣʠ, ʠʟʤʝʥʠʣʦ ʛʝʦʵʢʦʥʦʤʠʯʝʩʢʫʶ ʨʘʩʩʪʘʥʦʚʢʫ ʩʠʣ. ʅʘ ʫʭʫʜʰʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝ-

ʥʠʷ ʋʩʪʴ-ʏʘʨʳʰʩʢʦʡ ʇʨʠʩʪʘʥʠ ʧʦʚʣʠʷʣʠ ʪʘʢʞʝ ʪʘʢʠʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʢʘʢ: ʨʝʚʦʣʶʮʠʷ 

1917 ʛʦʜʘ, ʛʨʘʞʜʘʥʩʢʘʷ ʚʦʡʥʘ 1917-1922 ʛʦʜʦʚ, ʢʦʣʣʝʢʪʠʚʠʟʘʮʠʷ 1928-1937 ʛʦʜʦʚ. ɺʚʠʜʫ ʯʝʛʦ, 

ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʢ 1989 ʛʦʜʫ ʩʦʩʪʘʚʠʣʘ 6510 ʯʝʣʦʚʝʢ [4]. 

ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʪʴ ʚʘʞʥʫʶ ʦʩʦʙʝʥʥʦʩʪʴ ʵʢʦʥʦʤʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦ-

ʞʝʥʠʷ ʢʨʘʷ. ʂʘʢ ʨʝʛʠʦʥ ʈʦʩʩʠʠ ʦʥ ʟʥʘʯʠʪʝʣʴʥʦ ʫʜʘʣʝʥ ʦʪ ʄʦʩʢʚʳ ï ʮʝʥʪʨʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, 

ʫʜʘʣʝʥʥʦʩʪʴ ɹʘʨʥʘʫʣʘ ʦʪ ʩʪʦʣʠʮʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 2934 ʢʤ ʧʦ ʧʨʷʤʦʡ. ʉʪʦ-

ʣʠʮʘ ʩʘʤʦʡ ʢʨʫʧʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʨʞʘʚʳ ʢʦʥʪʠʥʝʥʪʘ ï ʇʝʢʠʥ, ʫʜʘʣʝʥʘ ʦʪ ɹʘʨʥʘʫʣʘ 

ʥʘ 2868 ʢʤ ʧʦ ʧʨʷʤʦʡ. ʀʩʭʦʜʷ ʠʟ ʢʦʥʮʝʧʮʠʠ ʫʣʴʪʨʘʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ, ʵʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝ-

ʢʦʪʦʨʫʶ ʩʣʦʞʥʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʪʝʛʨʘʮʠʠ ʚ ʢʨʫʧʥʳʝ ʨʳʥʢʠ ɽʚʨʦʧʳ, ʂʅʈ ʠ ʜʘʞʝ ʚʥʫʪʨʠ 

ʈʦʩʩʠʠ.  

ʆʜʥʘʢʦ, ʩʫʱʝʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʘʷ ʘʣʴʪʝʨʥʘʪʠʚʘ: ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ ʥʘ ʙʣʠʟʣʝʞʘʱʠʝ 

ʫʣʴʪʨʘʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʨʝʛʠʦʥʳ. ʊʘʢ ʩʪʦʣʠʮʳ ʩʪʨʘʥ ʎʝʥ-

ʪʨʘʣʴʥʦʡ ɸʟʠʠ ʥʘʤʥʦʛʦ ʙʦʣʝʝ ʧʨʠʙʣʠʞʝʥʳ ʢ ʨʝʛʠʦʥʫ: ʂʘʟʘʭʩʪʘʥ (ʦʪ ɹʘʨʥʘʫʣʘ ʜʦ ɸʩʪʘʥʳ 

874 ʢʤ), ʋʟʙʝʢʠʩʪʘʥ (ʦʪ ɹʘʨʥʘʫʣʘ ʜʦ ʊʘʰʢʝʥʪʘ ï 1721 ʢʤ), ʂʠʨʛʠʟʠʷ (ʦʪ ɹʘʨʥʘʫʣʘ ʜʦ ɹʠʰʢʝʢʘ 

1346 ʢʤ). ʇʨʠ ʵʪʦʤ ʫʜʘʣʝʥʥʦʩʪʴ ʦʪ ʦʢʝʘʥʦʚ ʠ ʢʨʫʧʥʳʭ ʧʦʨʪʦʚ ʚʳʨʘʞʝʥʘ ʟʥʘʯʠʪʝʣʴʥʝʝ. ʈʘʩʩʪʦ-

ʷʥʠʝ ʦʪ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʜʦ ʂʘʨʩʢʦʛʦ ʤʦʨʷ ʩ ʚʳʭʦʜʦʤ ʚ ʉʝʚʝʨʥʳʡ ʃʝʜʦʚʠʪʳʡ ʦʢʝʘʥ ʩʦʩʪʘʚʣʷʝʪ 

ʦʢʦʣʦ 1961 ʢʤ., ʜʦ ɸʨʭʘʥʛʝʣʴʩʢʘ - 2929 ʢʤ., ʅʦʚʦʨʦʩʩʠʡʩʢʘ ï 3040 ʢʤ., ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ï 

2929 ʢʤ., ɺʣʘʜʠʚʦʩʪʦʢʘ ï 3453 ʢʤ. ʂʘʩʧʠʡʩʢʦʝ ʤʦʨʝ, ʠʤʝʶʱʝʝ ʦʙʰʠʨʥʫʶ ʩʝʪʴ ʨʝʯʥʳʭ ʩʠʩʪʝʤ 

ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʦʢʘ, ʫʜʘʣʝʥʦ ʦʪ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʧʨʠʤʝʨʥʦ ʥʘ 1944 ʢʤ., ɹʝʥʛʘʣʴʩʢʠʡ ʟʘʣʠʚ ʩ 

ʚʳʭʦʜʦʤ ʚ ʀʥʜʠʡʩʢʠʡ ʦʢʝʘʥ ï 3165 ʢʤ., ɹʦʭʘʡʩʢʠʡ ʟʘʣʠʚ, ʦʢʨʫʞʝʥʥʳʡ ʂʅʈ, ï 2810 ʢʤ. 

ʀʟ ʙʣʠʟʣʝʞʘʱʠʭ ʨʝʛʠʦʥʦʚ, ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʨʳʥʢʦʚ ʩʙʳʪʘ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʅʦʚʦʩʠʙʠʨ-

ʩʢʫʶ ʠ ʂʝʤʝʨʦʚʩʢʫʶ ʦʙʣʘʩʪʠ. ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤ ʨʝʛʠ-
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ʦʥʦʤ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʙʠʟʥʝʩ ʠ ʬʠʥʘʥʩʦʚʳʝ ʫʩʣʫʛʠ. ʆʙʣʘʩʪʴ ʨʘʩʧʦʣʦ-

ʞʝʥʘ ʥʘ ʊʨʘʥʩʩʠʙʠʨʩʢʦʡ ʤʘʛʠʩʪʨʘʣʠ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʚʳʛʦʜʥʦʝ ʵʢʦʥʦʤʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ 

ʧʦʣʦʞʝʥʠʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʫʣʴʪʨʘʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʴ. ɼʨʫʛʦʡ ʪʦʯʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʠʪʷʞʝ-

ʥʠʷ ʷʚʣʷʝʪʩʷ ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, ʛʜʝ ʩʦʩʨʝʜʦʪʦʯʝʥ ʂʫʟʙʘʩʩʢʠʡ ʨʝʩʫʨʩʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ 

ʢʦʤʧʣʝʢʩ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʨʠʪʦʢ ʠ ʩʦʭʨʘʥʝʥʠʝ ʢʘʧʠʪʘʣʘ ʚ ʨʝʛʠʦʥʝ. 

ʉʣʝʜʫʶʱʠʤʠ ʪʦʯʢʘʤʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʪʝʨʝʩʦʚ ʤʦʛʫʪ ʩʪʘʪʴ ʄʦʥʛʦʣʠʷ ʠ ʉʠʥʴʮʟʷʥ-ʋʡ-

ʛʫʨʩʢʠʡ ʘʚʪʦʥʦʤʥʳʡ ʦʢʨʫʛ (ʂʅʈ). ʆʜʥʘʢʦ ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʪʴ ʪʨʘʥʩʧʦʨʪʥʫʶ ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨʫ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʩʚʷʟʳʚʘʪʴ ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ ʠ ʨʝʛʠʦʥʳ ʯʝʨʝʟ ʏʫʡʩʢʠʡ ʪʨʘʢʪ.  

ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ, ʚʚʠʜʫ ʩʚʦʠʭ ʨʘʟʤʝʨʦʚ, ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥ ʧʦ ʦʨʠʝʥ-

ʪʠʨʦʚʘʥʥʦʩʪʠ ʥʘ ʨʘʟʣʠʯʥʳʝ ʨʳʥʢʠ ʩʙʳʪʘ. ʅʘʧʨʠʤʝʨ, ʨʘʡʦʥʳ, ʧʨʠʙʣʠʞʝʥʥʳʝ ʢ ʞʝʣʝʟʥʦʜʦʨʦʞ-

ʥʳʤ ʧʫʪʷʤ çɹʘʨʥʘʫʣ-ʂʫʣʫʥʜʘè ʠ çɹʘʨʥʘʫʣ-ʃʦʢʦʪʴè, ʤʦʛʫʪ ʦʨʠʝʥʪʠʨʦʚʘʪʴ ʵʢʩʧʦʨʪ ʧʨʦʜʫʢʮʠʠ 

ʚ ʩʪʦʨʦʥʫ ʧʨʦʚʠʥʮʠʡ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ (ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ ʐʘʨʙʘʢʪʳ, ʉʝʤʝʡ). 

ʈʘʡʦʥʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʙʣʠʟʠ ʣʠʥʠʠ çɹʘʨʥʘʫʣ-ʏʝʨʝʧʘʥʦʚʦè, ʤʦʛʫʪ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʅʦ-

ʚʦʩʠʙʠʨʩʢ, ʘ ʚʙʣʠʟʠ ʣʠʥʠʠ çʉʨʝʜʥʝʩʠʙʠʨʩʢʦʝ-ɺʘʣʠʭʘʥʦʚʦè ʵʢʩʧʦʨʪ ʤʦʞʥʦ ʩʦʩʨʝʜʦʪʦʯʠʪʴ ʢʘʢ 

ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʂʘʟʘʭʩʪʘʥʘ, ʪʘʢ ʠ ʚ ʅʦʚʦʩʠʙʠʨʩʢʫʶ ʦʙʣʘʩʪʴ. ʅʘʧʨʘʚʣʝʥʠʝ çɹʘʨʥʘʫʣ-ɸʨʪʳʰʪʘè 

ʦʪʢʨʳʚʘʝʪ ʨʳʥʦʢ ʩʙʳʪʘ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʈʘʟʨʘʙʦʪʢʠ ʪʨʝʙʫʝʪ ʪʨʘʥʩʧʦʨʪʥʳʡ ʧʫʪʴ ʥʘ ʶʛʦ-

ʚʦʩʪʦʢ, ʚʝʪʚʴ çʅʦʚʦʘʣʪʘʡʩʢ-ɹʠʡʩʢè ʥʝ ʜʦʭʦʜʠʪ ʜʦ ʦʩʥʦʚʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʘʨʪʥʝʨʦʚ: ʄʦʥ-

ʛʦʣʠʠ ʠ ʉʠʥʴʮʟʷʥ-ʋʡʛʫʨʩʢʦʛʦ ɸʆ. ʈʘʟʚʠʪʠʝ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʤʦʞʝʪ ʫʩʣʦʞʥʷʪʴ 

ɸʣʪʘʡʩʢʘʷ ʛʦʨʥʘʷ ʩʠʩʪʝʤʘ. ʊʨʘʩʩʘ ʤʘʨʰʨʫʪʘ ɸʅ4 çʅʦʚʦʩʠʙʠʨʩʢ - ɹʠʡʩʢ - ʗʨʘʥʪʘʡ (ʄʦʥʛʦ-

ʣʠʷ) ï ʋʨʫʤʯʠ (ʉʠʥʴʮʟʷʥ-ʋʡʛʫʨʩʢʠʡ ɸʆ, ʂʅʈ)è ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʧʝʨʝʚʦʟʢʠ ʪʦʚʘʨʦʚ, ʥʦ ʩ 

ʠʟʜʝʨʞʢʘʤʠ, ʪʘʢ ʢʘʢ ʦʪʥʦʩʠʪʩʷ ʢ ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʧʫʪʷʤ ʩ ʥʠʟʢʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ 

(ʨʠʩʫʥʦʢ 3). 

 

 
ʈʠʩʫʥʦʢ 3. ʋʜʘʣʝʥʥʦʩʪʴ ʩ. ɺʷʪʢʠʥʦ ʦʪ ʢʨʘʡʥʠʭ ʪʦʯʝʢ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ [ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ] 

 

ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ ʠʤʝʝʪ ʧʝʨʩʧʝʢʪʠʚʫ ʵʢʩʧʦʨʪʘ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʪʦʚʘʨʦʚ ʥʘ ɽʚʨʘʟʠʡʩʢʠʡ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʨʳʥʦʢ. ʊʨʘʜʠʮʠʦʥʥʳʤ ʜʣʷ ʢʨʘʷ ʩʯʠʪʘʝʪʩʷ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ï ʟʝʨʥʦʚʳʝ, 

ʢʨʫʧʳ, ʤʘʩʣʝʥʠʯʥʳʝ ʢʫʣʴʪʫʨʳ, ʧʨʦʜʫʢʮʠʷ ʤʷʩʥʦʛʦ ʠ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ, ʤʝʜ. ʇʨʠ ʜʦʣʞ-

ʥʦʤ ʨʘʟʚʠʪʠʠ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʤʦʛʫʪ ʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʢʣʘʩʪʝʨʳ 

ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ. ʇʦʪʝʥʮʠʘʣ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʠʥʜʫʩʪʨʠʠ, ʦʩʥʦʚʘʥʥʦʡ 

ʥʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʷʭ, ʧʨʠ ʜʦʣʞʥʦʤ ʙʨʝʥʜʠʥʛʝ ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʷ, ʢʘʢ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠ-
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ʩʪʦʛʦ ʠ ʦʙʣʘʜʘʶʱʝʛʦ ʫʥʠʢʘʣʴʥʦʡ ʧʨʠʨʦʜʦʡ, ʪʨʝʙʫʝʪ ʨʘʟʚʠʪʠʷ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʥʘʫʢʦʝʤ-

ʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚ. ʇʦʪʝʥʮʠʘʣ ʝʩʪʴ ʫ ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʡ, ʪʝʢʩʪʠʣʴʥʦʡ, ʭʠʤʠʯʝʩʢʦʡ ʦʪʨʘʩ-

ʣʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʨʠ ʜʦʣʞʥʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʪʨʘʩʣʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʦʟ-

ʤʦʞʥʘ ʠʥʪʝʛʨʘʮʠʷ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʮʝʥʪʨʘ ɽʚʨʘʟʠʠ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ ʤʦʞʝʪ ʩʪʘʪʴ ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ ʤʝʞʜʫ ʧʦʣʠʪʠʯʝʩʢʠ ʠ ʵʢʦ-

ʥʦʤʠʯʝʩʢʠ ʨʘʟʥʳʤʠ ʨʝʛʠʦʥʘʤʠ, ʚʭʦʜʷʱʠʤʠ ʚ ɽʚʨʘʟʠʡʩʢʦʝ ʷʜʨʦ ʫʣʴʪʨʘʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ. 

ɺʦʟʤʦʞʥʦ ʨʘʩʰʠʨʝʥʠʝ ʢʣʘʩʪʝʨʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʠʣʠ ʧʝʨʝʥʦʩ ʯʘʩʪʠ ʤʦʱʥʦʩʪʝʡ ʚ ɸʣʪʘʡʩʢʠʡ 

ʢʨʘʡ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʞʝ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʠʟ ʩʳʨʴʷ, ʠʤʧʦʨʪʠʨʫʝʤʦʛʦ ʠʟ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ 

ʫʣʴʪʨʘʢʦʥʪʠʥʝʪʘʣʴʥʦʛʦ ʷʜʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʨʘʱʠʚʘʥʠʝ ʛʫʩʪʦʪʳ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʫʪʝʡ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ ʣʦʛʠʩʪʠ-

ʯʝʩʢʠʭ ʩʦʦʙʱʝʥʠʡ ʥʘ ʩʤʝʞʥʳʝ ʫʣʴʪʨʘʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʩʫʱʝ-

ʩʪʚʫʶʱʠʭ ʦʪʨʘʩʣʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʟʚʦʣʠʪ ʫʢʨʝʧʠʪʴ ʵʢʦʥʦʤʠʢʫ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʠ ʩʥʠʟʠʪʴ 

ʤʠʛʨʘʮʠʦʥʥʳʡ ʦʪʪʦʢ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ. 

ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ ʷʚʣʷʝʪʩʷ ʜʦʪʘʮʠʦʥʥʳʤ, ʢʘʢ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʨʝʛʠʦʥʳ ʈʦʩʩʠʠ. ɺ ʪʝʯʝʥʠʝ 

2022-2024 ʛʦʜʦʚ ʨʝʛʠʦʥ ʚʭʦʜʠʣ ʚ ʯʠʩʣʦ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʚ ʙʶʜʞʝʪʝ ʢʦʪʦʨʳʭ 

ʜʦʣʷ ʜʦʪʘʮʠʡ ʠʟ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʠʟ ʪʨʝʭ ʧʦʩʣʝʜʥʠʭ ʦʪʯʝʪʥʳʭ ʬʠʥʘʥʩʦ-

ʚʳʭ ʣʝʪ ʙʳʣʘ ʙʦʣʝʝ 40 % ʦʙʲʝʤʘ ʩʦʙʩʪʚʝʥʥʳʭ ʜʦʭʦʜʦʚ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʛʦ ʙʶʜʞʝʪʘ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʩʪʘʚʷʪ çʞʠʪʥʠʮʫ ʉʠʙʠʨʠè 

ʚ ʪʘʢʦʝ ʧʦʣʦʞʝʥʠʝ: 

1) ɿʘʚʠʩʠʤʦʩʪʴ ʦʪ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ, ʧʨʦʮʝʩʩʦʚ 

ʦʩʪʝʧʥʝʥʠʷ ʠ ʥʝʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. ʆʪʩʶʜʘ ʚʳʪʝʢʘʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʢʦʥʲ-

ʶʥʢʪʫʨʳ ʤʠʨʦʚʳʭ ʮʝʥ ʥʘ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝ. 

2) ɼʝʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʷ, ʧʨʦʠʩʭʦʜʷʱʘʷ ʧʦʩʣʝʜʥʠʝ 30 ʣʝʪ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʫʩʪʘʨʝʚʰʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʠʟ-ʟʘ ʯʝʛʦ ʯʠʩʣʦ ʥʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʦʪ ʧʨʝʜ-

ʧʨʠʷʪʠʡ ʢʨʘʡʥʝ ʥʠʟʢʘʷ. 

3) ʉʪʨʫʢʪʫʨʘ ʥʘʩʝʣʝʥʠʷ ʠ ʜʠʥʘʤʠʢʘ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʪʘʢʞʝ ʫʭʫʜʰʘʝʪ ʧʦʣʦʞʝʥʠʝ 

ʪʝʨʨʠʪʦʨʠʠ. ʋʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦʣʷ ʥʘʩʝʣʝʥʠʷ ʧʝʥʩʠʦʥʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʥʫʞʜʘʶʱʘʷʩʷ ʚ ʩʦʮʠʘʣʴ-

ʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʠ ʧʦʤʦʱʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʪʨʫʜʦʩʧʦʩʦʙʥʦʝ ʥʘʩʝʣʝʥʠʝ ʘʢʪʠʚʥʦ ʤʠʛʨʠʨʫʝʪ ʠʟ 

ʨʝʛʠʦʥʘ (ʩʦʩʝʜʥʠʝ ʨʝʛʠʦʥʳ ï ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʠ ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, ʝʚʨʦʧʝʡʩʢʘʷ ʯʘʩʪʴ ʈʦʩ-

ʩʠʠ, ʚʘʭʪʦʚʳʝ ʧʦʝʟʜʢʠ ʚ ʤʝʩʪʘ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ). 

4) ʆʛʨʘʥʠʯʝʥʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʨʝʩʫʨʩʳ ʥʘʩʝʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪʩʷ ʚ ʩʥʠʞʝʥʠʠ 

ʥʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ. 

5) ʇʦʜʜʝʨʞʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʜʝʪ ʩʦ ʩʪʦʨʦʥʳ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ, 

ʪʘʢ ʢʘʢ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʥʝ ʭʚʘʪʘʝʪ ʥʘ ʵʪʠ ʥʫʞʜʳ, ʘ ʠʥʚʝʩʪʠʮʠʠ ʩʦ ʩʪʦʨʦʥʳ ʙʠʟʥʝʩʘ 

ʜʦʚʦʣʴʥʦ ʥʠʟʢʠʝ. 

ʕʢʩʧʝʨʪʥʳʝ ʦʮʝʥʢʠ ʵʢʦʥʦʤʠʩʪʦʚ ʪʘʢʞʝ ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʝ ʥʘ ʪʝ ʪʨʫʜʥʦʩʪʠ, ʩ ʢʦʪʦʨʳʤʠ 

ʩʪʘʣʢʠʚʘʝʪʩʷ ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ ʚ ʧʦʩʪʨʦʝʥʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʙʶʜʞʝʪʘ. ʇʦ ʤʥʝʥʠʶ ɸ. ʀʞʙʦʣʜʠʥ-

ʂʨʦʥʙʝʨʛʘ [5] ʧʨʠʯʠʥʦʡ çʜʝʧʨʝʩʩʠʚʥʦʩʪʠè ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʷʚʣʷʶʪʩʷ ʥʝʜʦʨʘʙʦʪʢʠ ʚ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʝ, ʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʬʝʨʝ ʥʝ ʠʩʯʝʨʧʳʚʘʝʪ ʚʝʩʴ ʧʦ-

ʪʝʥʮʠʘʣ ʜʣʷ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ. ʅ.ɺ. ɿʫʙʘʨʝʚʠʯ ʫʢʘʟʳʚʘʝʪ ʢʘʢ ʣʠʤʠʪʠʨʫʶʱʠʡ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʘ 

ʬʘʢʪʦʨ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʢʨʘʷ ʧʝʨʝʜ ʬʝʜʝʨʘʣʴʥʳʤ ʙʶʜʞʝʪʦʤ ʥʘ ʬʦʥʝ ʣʦʙʙʠʟʤʘ ʜʨʫʛʠʭ ʨʝʛʠʦ-

ʥʦʚ [7]. 

ʆʜʥʘʢʦ ʪʨʝʥʜ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʨʝʛʠʦʥʘʣʠʟʘʮʠʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʥʪʝʛʨʘʮʠʠ ʚ ʣʦʢʘʣʴʥʳʝ 

ʨʳʥʢʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ ʥʘ ʫʛʣʫʙʣʝʥʠʝ ʧʝʨʝʨʘʙʦʪʢʠ ʩʳʨʴʷ ʠ ʨʘʩʰʠʨʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʢʣʘʩʪʝʨʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʷ ʤʦʛʫʪ ʠʟʤʝʥʠʪʴ ʩʠʪʫʘʮʠʶ. ɻʝʦʧʦʣʠʪʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʩʦʟʜʘʝʪ 

ʧʨʝʮʝʜʝʥʪ ʜʣʷ ʨʘʟʚʠʪʠʷ ʚʦʩʪʦʯʥʳʭ ʤʘʢʨʦʨʝʛʠʦʥʦʚ (ʋʨʘʣ, ʉʠʙʠʨʴ, ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ), ʢʘʢ ʦʪʜʘ-

ʣʝʥʥʳʭ ʦʪ çʥʘʧʨʷʞʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡè ʠ ʠʤʝʶʱʠʭ ʜʦʩʪʘʪʦʯʥʳʝ ʨʝʩʫʨʩʳ ʜʣʷ ʨʘʟʚʠʪʠʷ [2]. 
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ʉʆɺʈɽʄɽʅʅʓɽ ʃɸʅɼʐɸʌʊʓ ʖɻʆ-ɺʆʉʊʆʏʅʆɻʆ ʂʈʓʄɸ 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʚʨʝʤʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ 
ʖʛʦ-ɺʦʩʪʦʯʥʦʛʦ ʂʨʳʤʘ. ʃʘʥʜʰʘʬʪʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʙʫʩʣʦʚʣʝʥʦ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʪʝʨʨʠʪʦ-
ʨʠʠ ʥʘ ʛʨʘʥʠʮʝ ʫʤʝʨʝʥʥʦʛʦ ʠ ʩʫʙʪʨʦʧʠʯʝʩʢʦʛʦ ʧʦʷʩʦʚ, ʩʫʰʠ ʠ ʤʦʨʷ. ʃʘʥʜʰʘʬʪʳ ʖʛʦ-ɺʦʩʪʦʯ-
ʥʦʛʦ ʂʨʳʤʘ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʧʨʝʦʙʨʘʟʦʚʘʥʳ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ: ʣʝʩʘ ʥʘ 
ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʚʳʨʫʙʣʝʥʳ ʠ ʟʘʤʝʱʝʥʳ ʰʠʙʣʷʢʦʚʳʤʠ ʟʘʨʦʩʣʷʤʠ; ʪʨʘʚʷʥʠ-
ʩʪʳʡ ʧʦʢʨʦʚ ʠʟ-ʟʘ ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʳʧʘʩʘ ʩʢʦʪʘ ʠ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʘʟ-
ʥʳʭ ʩʪʘʜʠʷʭ ʜʠʛʨʝʩʩʠʠ; ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʝʣʠʪʝʙʥʳʝ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʠ ʘʛʨʦʣʘʥʜ-
ʰʘʬʪʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʖʛʦ-ɺʦʩʪʦʯʥʳʡ ʂʨʳʤ, ʚʳʩʦʪʥʘʷ ʧʦʷʩʥʦʩʪʴ, ʩʦʚʨʝʤʝʥʥʳʝ ʣʘʥʜʰʘʬʪʳ. 
 

O.N. Baryshnikova, T.V Bondarenko 
 

MODERN LANDSCAPE OF SOUTHEASTERN CRIMEA  
 

Abstract. This article presents the characteristics of modern landscapes of South-Eastern Cri-
mea. Landscape diversity is due to the location of the territory on the border of the temperate and 
subtropical zones, land and sea. Landscapes of South-Eastern Crimea have been transformed to var-
ying degrees by human economic activity: forests on a significant part of the territory have been cut 
down and replaced by shiblyak thickets; the grass cover is at different stages of degradation due to 
intensive grazing and recreational impact; residential, transport and agricultural landscapes are wide-
spread. 

Keywords: South-Eastern Crimea, altitudinal zonation, modern landscapes. 
 

ɺʚʝʜʝʥʠʝ. ʃʘʥʜʰʘʬʪʳ ʖʛʦ-ɺʦʩʪʦʯʥʦʛʦ ʂʨʳʤʘ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʣʘʥʜʰʘʬʪʥʦ-ʛʝʦʛʨʘʬʠ-
ʯʝʩʢʦʡ ʧʨʦʚʠʥʮʠʠ ʂʨʳʤʩʢʠʝ ʛʦʨʳ, ʚʳʜʝʣʝʥʥʦʡ ʇ.ɼ. ʇʦʜʛʦʨʦʜʝʮʢʠʤ [1,4] ʥʘ ʩʭʝʤʝ ʨʘʡʦʥʠʨʦ-
ʚʘʥʠʷ ʂʨʳʤʘ. ɺ ʧʨʝʜʝʣʘʭ ʵʪʦʡ ʧʨʦʚʠʥʮʠʠ ʨʘʟʣʠʯʘʶʪʩʷ: ʧʨʝʜʛʦʨʥʘʷ ʣʝʩʦʩʪʝʧʴ; ʛʣʘʚʥʘʷ ʛʦʨʥʦ-
ʣʫʛʦʚʦ-ʣʝʩʥʘʷ ʛʨʷʜʘ ʠ ʢʨʳʤʩʢʦʝ ʶʞʥʦʙʝʨʝʞʥʦʝ ʩʫʙʩʨʝʜʠʟʝʤʥʦʤʦʨʴʝ. ʇʨʝʜʛʦʨʥʘʷ ʣʝʩʦʩʪʝʧʴ 
ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʏʝʨʥʦʨʝʯʝʥʩʢʠʡ, ʉʝʚʝʨʥʳʡ ʧʨʝʜʛʦʨʥʳʡ, ʖʞʥʳʡ ʧʨʝʜʛʦʨʥʳʡ ʠ ʀʥʜʦʣʴʩʢʠʡ 
ʨʘʡʦʥʳ. ɻʣʘʚʥʘʷ ʛʦʨʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʘʷ ʛʨʷʜʘ ʦʙʲʝʜʠʥʷʝʪ ɿʘʧʘʜʥʳʡ, ʎʝʥʪʨʘʣʴʥʳʡ ʠ ɺʦʩʪʦʯʥʳʡ 
ʨʘʡʦʥʳ. ʂʨʳʤʩʢʦʝ ʶʞʥʦʙʝʨʝʞʥʦʝ ʩʫʙʩʨʝʜʠʟʝʤʥʦʤʦʨʴʝ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ɿʘʧʘʜʥʳʡ ʠ ɺʦ-
ʩʪʦʯʥʳʡ ʨʘʡʦʥʳ. ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʣʘʥʜʰʘʬʪʥʳʝ ʨʘʡʦʥʳ ʦʙʲʝʜʠʥʝʥʳ ʚ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ ʧʦ-
ʪʦʢʘʤʠ ʚʝʱʝʩʪʚʘ ʵʥʝʨʛʠʠ ʠ ʠʥʬʦʨʤʘʮʠʠ. ʀʟʤʝʥʝʥʠʝ ʣʘʥʜʰʘʬʪʦʚ ʣʶʙʦʛʦ ʠʟ ʨʘʡʦʥʦʚ ʦʪʨʘʞʘ-
ʝʪʩʷ ʥʘ ʩʤʝʞʥʳʭ ʩ ʥʠʤ ʣʘʥʜʰʘʬʪʘʭ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɼʣʷ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʦʚ ʩʪʨʫʢʪʫʨʥʦ-
ʛʝʥʝʪʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʣʘʥʜʰʘʬʪʦʚ, ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʪʠʧʦʣʦʛʠʯʝʩʢʘʷ ʛʨʫʧʧʠʨʦʚʢʘ ʣʘʥʜ-
ʰʘʬʪʦʚ. ʇʦ ʪʝʨʤʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʣʘʥʜʰʘʬʪʳ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ 
ʥʘ ʙʦʨʝʘʣʴʥʳʝ, ʩʫʙʙʦʨʝʘʣʴʥʳʝ ʠ ʩʫʙʪʨʦʧʠʯʝʩʢʠʝ. ʇʦʣʦʞʝʥʠʝ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʧʦʟʚʦʣʷʝʪ ʦʪ-
ʥʝʩʪʠ ʠʭ ʢ ʛʦʨʥʦʤʫ ʢʣʘʩʩʫ ʣʘʥʜʰʘʬʪʦʚ, ʘ ʥʘ ʦʩʥʦʚʝ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʡ ʦʮʝʥʢʠ ʚʳʩʦʪʥʦʛʦ ʧʦʣʦ-
ʞʝʥʠʷ ʦʥʠ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʧʦʜʢʣʘʩʩʳ ʧʨʝʜʛʦʨʥʳʭ, ʥʠʟʢʦʛʦʨʥʳʭ (ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʂʨʳʤʩʢʠʭ 
ʛʦʨ), ʩʨʝʜʥʝʛʦʨʥʳʭ ʣʘʥʜʰʘʬʪʦʚ (ʷʡʣʳ ʠ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʭʨʝʙʪʳ). ɺ ʧʨʝʜʝʣʘʭ ʥʠʟʢʦʛʦʨʥʦʛʦ 
ʧʦʜʢʣʘʩʩʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʛʦʨʥʦ-ʧʨʠʤʦʨʩʢʫʶ ʨʘʟʥʦʚʠʜʥʦʩʪʴ (ʶʞʥʦʙʝʨʝʞʥʳʝ ʨʘʡʦʥʳ). ʅʘ 
ʫʨʦʚʥʝ ʧʦʜʢʣʘʩʩʘ ʛʦʨʥʦʛʦ ʢʣʘʩʩʘ ʣʘʥʜʰʘʬʪʦʚ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʣʘʥʜʰʘʬʪʳ ʨʝʯʥʳʭ ʜʦʣʠʥ. 

ɺ ʛʨʘʥʠʮʘʭ ʧʦʜʢʣʘʩʩʦʚ ʥʘ ʦʩʥʦʚʝ ʨʘʟʣʠʯʠʡ ʚ ʩʚʦʡʩʪʚʘʭ ʧʦʯʚ ʠ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝ-
ʨʠʩʪʠʢʘʭ ʨʘʟʣʠʯʘʶʪ ʪʠʧʳ ʣʘʥʜʰʘʬʪʦʚ, ʢʦʪʦʨʳʝ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʧʦʜʪʠʧʳ, ʢʣʘʩʩʠʬʠʢʘʮʠ-
ʦʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʩʚʦʡʩʪʚʝʥʥʳʝ ʠʤ ʧʦʜʪʠʧʳ ʧʦʯʚ ʠ ʧʦʜʢʣʘʩʩʳ ʨʘʩʪʠ-
ʪʝʣʴʥʳʭ ʬʦʨʤʘʮʠʡ. ʄʦʨʬʦʣʦʛʠʷ ʠ ʛʝʥʝʟʠʩ ʨʝʣʴʝʬʘ (ʛʝʥʝʪʠʯʝʩʢʠʡ ʪʠʧ ʨʝʣʴʝʬʘ), ʧʦʟʚʦʣʷʶʪ 
ʫʩʪʘʥʦʚʠʪʴ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʨʦʜʫ ʣʘʥʜʰʘʬʪʦʚ. ʃʠʪʦʵʜʘʬʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 
ʛʦʨʥʳʭ ʧʦʨʦʜ ʦʪʣʠʯʘʶʪ ʧʦʜʨʦʜʳ ʣʘʥʜʰʘʬʪʦʚ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, 
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ʩʭʦʜʥʳʭ ʧʦ ʩʦʩʪʘʚʫ ʜʦʤʠʥʠʨʫʶʱʠʭ ʚ ʠʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʫʨʦʯʠʱ ʧʦʟʚʦʣʷʝʪ ʚʳ-
ʜʝʣʠʪʴ ʤʝʩʪʥʦʩʪʠ. ɼʘʥʥʳʡ ʪʘʢʩʦʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʙʱʥʦʩʪʴʶ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʵʚʦʣʶʮʠʠ ʠ 
ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʇʨʝʜʛʦʨʥʦʡ ʣʝʩʦʩʪʝʧʥʦʡ ʧʨʦʚʠʥʮʠʠ, ʚʳʜʝʣʝʥʥʦʡ ʚ ʩʝ-
ʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʂʨʳʤʩʢʠʭ ʛʦʨ, ʥʘ ʚʳʩʦʪʥʳʭ ʩʪʫʧʝʥʷʭ ʦʪ 250-300 ʤ ʜʦ 500-600 ʤ, ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʳ ʩʪʝʧʥʳʝ ʣʘʥʜʰʘʬʪʳ ʩ ʤʘʩʩʠʚʘʤʠ ʜʫʙʦʚʳʭ ʣʝʩʦʚ. ʀʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 
ʦʙʫʩʣʦʚʣʝʥʘ ʨʘʩʯʣʝʥʝʥʥʳʤ ʨʝʣʴʝʬʦʤ, ʢʦʪʦʨʳʡ ʩʦʟʜʘʝʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ 
ʫʩʣʦʚʠʡ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʜʘʥʥʦʡ ʧʨʦʚʠʥʮʠʠ ʥʘʠʙʦʣʴʰʝʝ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠʩʧʳʪʳ-
ʚʘʶʪ ʪʝʨʨʠʪʦʨʠʠ ʏʝʨʥʦʨʝʯʝʥʩʢʦʛʦ ʠ ʖʞʥʦʛʦ ʧʨʝʜʛʦʨʥʦʛʦ ʣʘʥʜʰʘʬʪʥʳʭ ʨʘʡʦʥʦʚ. ʅʘʠʙʦʣʴ-
ʰʝʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʦʜʚʝʨʛʣʠʩʴ ʧʨʠʨʦʜʥʳʝ ʣʘʥʜʰʘʬʪʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʉʝʚʘʩʪʦʧʦʣʴ. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʘʟʥʳʝ ʚʠʜʳ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʩʝʣʠʪʝʙ-
ʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. 

ɺ ʧʨʝʜʝʣʘʭ ɻʣʘʚʥʦʡ ʛʦʨʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʦʡ ʛʨʷʜʳ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʤʫ ʨʝʢʨʝʘʮʠʦʥ-
ʥʦʤʫ ʦʩʚʦʝʥʠʶ ʧʦʜʚʝʨʛʘʶʪʩʷ ʫʯʘʩʪʢʠ ɿʘʧʘʜʥʦʛʦ ʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʨʘʡʦʥʦʚ. ʅʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠ-
ʪʝʣʴʥʳ ʢ ʚʥʝʰʥʝʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʛʦʨʥʳʝ ʣʫʛʦʚʦ-ʩʪʝʧʥʳʝ ʣʘʥʜʰʘʬʪʳ ʚʝʨʰʠʥʥʳʭ ʧʦʚʝʨʭʥʦ-
ʩʪʝʡ ʂʨʳʤʩʢʠʭ ʛʦʨ (ʷʡʣ). ɺ ʨʘʡʦʥʘʭ ʧʦʧʫʣʷʨʥʳʭ ʪʫʨʠʩʪʩʢʠʭ ʣʦʢʘʮʠʡ ʧʨʝʦʙʣʘʜʘʶʪ ʧʨʠʨʦʜʥʳʝ 
ʢʦʤʧʣʝʢʩʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʪʨʝʪʴʝʡ ʠ ʯʝʪʚʝʨʪʦʡ ʩʪʘʜʠʷʭ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʠʛʨʝʩʩʠʠ. ɻʦʨʥʳʝ 
(ʩʨʝʜʥʝʛʦʨʥʳʝ) ʣʝʩʥʳʝ ʣʘʥʜʰʘʬʪʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʚʳʩʦʪʝ 350-600 ʤ ʠ ʚʳʰʝ (ʜʦ 1545 ʤ) 
ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʫʙʦʚʳʝ, ʙʫʢʦʚʳʝ, ʛʨʘʙʦʚʳʝ ʠ ʩʦʩʥʦʚʳʝ ʣʝʩʘ. ʀʭ ʩʦʭʨʘʥʝʥʠʝ ʚʦʟʤʦʞʥʦ 
ʣʠʰʴ ʚ ʫʩʣʦʚʠʷʭ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʩʪʨʦʛʦ ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʨʝʢʨʝʘʮʠ-
ʦʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʂʨʳʤʩʢʦʝ ʶʞʥʦʙʝʨʝʞʥʦʝ ʩʫʙʩʨʝʜʠʟʝʤʥʦʤʦʨʴʝ ʧʨʦʩʪʠʨʘʝʪʩʷ ʦʪ ʤʦʨʷ ʜʦ ʚʳʩʦʪʳ 350-
400 ʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʝʧʣʦʡ ʚʣʘʞʥʦʡ ʟʠʤʦʡ, ʢʣʠʤʘʪ ʥʘʧʦʤʠʥʘʝʪ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʡ [5]. 
ʈʘʩʯʣʝʥʝʥʥʳʤ ʨʝʣʴʝʬʦʤ ʠ ʠʤʝʝʪ ʦʙʱʠʡ ʥʘʢʣʦʥʦʤ ʥʘ ʶʛ. ɺʩʝ ʣʘʥʜʰʘʬʪʳ ʵʪʦʡ ʧʦʜʧʨʦʚʠʥʮʠʠ 
ʠʩʧʳʪʳʚʘʶʪ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʤʦʨʷ (ʙʨʠʟʳ, ʪʝʧʣʘʷ ʟʠʤʘ), ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝʚʳʩʦʢʠʤ ʫʚʣʘʞ-
ʥʝʥʠʝʤ ʠ ʦʙʠʣʠʝʤ ʤʝʩʪʥʳʭ ʢʣʠʤʘʪʦʚ. ɽʩʪʝʩʪʚʝʥʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʥʘʭʦʜʷʱʘʷʩʷ ʥʘ ʨʘʟʥʳʭ 
ʩʪʘʜʠʷʭ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʠʛʨʝʩʩʠʠ, ʟʘʥʠʤʘʝʪ ʦʢʦʣʦ 20-30% ʪʝʨʨʠʪʦʨʠʠ. ʇʨʝʦʙʣʘʜʘʶʪ ʤʦʞʞʝ-
ʚʝʣʦʚʦ-ʜʫʙʦʚʳʝ ʣʝʩʘ, ʰʠʙʣʷʢʠ, ʨʦʱʠ ʬʠʩʪʘʰʢʠ, ʥʝʙʦʣʴʰʠʝ ʫʯʘʩʪʢʠ ʩʦ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʤʠ 
ʚʠʜʘʤʠ ï ʟʝʤʣʷʥʠʯʥʠʢʦʤ ʤʝʣʢʦʧʣʦʜʥʳʤ, ʠʛʣʠʮʝʡ ʧʦʥʪʠʡʩʢʦʡ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʚʠʥʮʠʠ ʰʠ-
ʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʠ ʩʝʣʠʪʝʙʥʳʝ ʣʘʥʜʰʘʬʪʳ. ɿʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ ʟʘʥʠ-
ʤʘʶʪ ʘʛʨʘʨʥʳʝ ʣʘʥʜʰʘʬʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚʠʥʦʛʨʘʜʥʠʢʘʤʠ. 

ɺ ʨʘʙʦʪʝ ɻ. ʅ. ʉʢʨʝʙʝʮ ʠ ʅ. ɺ. ɹʳʩʪʨʦʚʦʡ [6], ʩʦʚʦʢʫʧʥʦʩʪʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʣʘʥʜʰʘʬ-
ʪʦʚ, ʩʭʦʜʥʳʭ ʧʦ ʩʦʩʪʘʚʫ ʜʦʤʠʥʠʨʫʶʱʠʭ ʚ ʠʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʫʨʦʯʠʱ, ʦʙʲʝʜʠ-
ʥʝʥʳ ʚ ʤʝʩʪʥʦʩʪʠ. ɼʘʥʥʳʡ ʪʘʢʩʦʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʙʱʥʦʩʪʴʶ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʵʚʦʣʶʮʠʠ ʠ 
ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʩʫʙʙʦʨʝʘʣʴʥʦʡ ʧʨʝʜʛʦʨʥʦʡ ʣʝʩʦʩʪʝʧʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 
ʢʨʫʧʥʳʝ ʛʦʨʦʜʘ, ʘʚʪʦʜʦʨʦʛʠ, ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠ. ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʠʤʝʝʪ ʤʥʦʛʦʦʪʨʘʩʣʝʚʫʶ 
ʩʧʝʮʠʘʣʠʟʘʮʠʶ: ʚʦʢʨʫʛ ʛʦʨʦʜʦʚ ï ʧʨʠʛʦʨʦʜʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʚ ʜʦʣʠʥʘʭ ʨʝʢ ʩʘʜʳ, ʥʘ ʩʢʣʦʥʘʭ ʚʠ-
ʥʦʛʨʘʜʥʠʢʠ, ʵʬʠʨʦʤʘʩʣʠʯʥʳʝ ʧʦʣʷ. ʉʦʚʨʝʤʝʥʥʳʡ ʦʙʣʠʢ ʇʨʝʜʛʦʨʴʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʯʝʨʝʜʦ-
ʚʘʥʠʝʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʟʜʝʩʴ ʩʦʯʝʪʘʶʪʩʷ ʣʝʩʥʳʝ 
ʠ ʩʪʝʧʥʳʝ ʵʢʦʩʠʩʪʝʤʳ, ʘʛʨʦʵʢʦʩʠʩʪʝʤʳ, ʫʨʙʦʵʢʦʩʠʩʪʝʤʳ. ʅʘ ʶʛʝ ʧʨʝʜʛʦʨʥʦʡ ʣʝʩʦʩʪʝʧʠ ʚʜʦʣʴ 
ʩʨʝʜʥʝʛʦ ʪʝʯʝʥʠʷ ʨ. ʏʝʨʥʘʷ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʭʦʣʤʠʩʪʦ-ʙʘʣʦʯʥʳʝ ʤʝʩʪʥʦʩʪʠ. ɺ ʮʝʥʪʨʘʣʴʥʦʡ 
ʯʘʩʪʠ ʵʪʦʡ ʨʝʯʥʦʡ ʜʦʣʠʥʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʣʦʩʢʠʝ ʚʦʜʦʨʘʟʜʝʣʴʥʳʝ ʜʝʥʫʜʘʮʠʦʥʥʳʝ ʧʦʚʝʨʭʥʦ-
ʩʪʷʤʠ ʧʦʢʨʳʪʳʝ ʰʠʙʣʷʢʦʚʦ - ʪʠʧʯʘʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʳʤʠ ʩʪʝʧʥʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ ʚ ʩʦʯʝʪʘʥʠʠ 
ʩ ʪʠʧʯʘʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʳʤ ʠ ʰʠʙʣʷʢʦʚʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ ʥʘ ʙʫʨʳʭ ʧʦʯʚʘʭ ʠʣʠ ʛʦʨʥʦʣʝʩʥʳʭ 
ʠ ʜʝʨʥʦʚʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʯʚʘʭ.  

ɺ ʜʦʣʠʥʘʭ ʨʝʢ ʥʘ ʪʝʨʨʘʩʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʚʩʪʨʝʯʘʶʪʩʷ ʫʯʘʩʪʢʠ ʨʘʟʥʦʪʨʘʚʥʳʭ ʣʫʛʦʚ ʥʘ 
ʯʝʨʥʦʟʸʤʥʦ-ʣʫʛʦʚʳʭ ʧʦʯʚʘʭ. ɿʥʘʯʠʪʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʥʘʜʧʦʡʤʝʥʥʳʭ ʪʝʨʨʘʩ ʩ ʜʝʨʥʦʚʦ-ʢʘʨʙʦ-
ʥʘʪʥʳʤʠ ʱʝʙʝʥʠʩʪʳʤʠ ʧʦʯʚʘʤʠ ʨʘʩʧʘʭʘʥʳ. ʇʨʠʣʝʛʘʶʱʠʝ ʢ ʥʠʤ ʩʢʣʦʥʳ ʨʝʯʥʳʭ ʜʦʣʠʥ ʦʩʣʦʞ-
ʥʝʥʳ ʵʨʦʟʠʦʥʥʳʤʠ ʫʩʪʫʧʘʤʠ ʠ ʙʘʣʢʘʤʠ. ʉʢʣʦʥʳ ʜʦʣʠʥ ʩ ʨʘʟʨʝʞʝʥʥʦʡ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʠ ʪʠʧ-
ʯʘʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʥʘ ʜʝʨʥʦʚʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʯʚʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ 
ʧʘʩʪʙʠʱʘ. ɺ ʧʦʡʤʘʭ ʧʨʦʠʟʨʘʩʪʘʶʪ ʦʣʴʭʘ ʠ ʣʝʱʠʥʘ. ɺ ʧʨʠʫʩʪʴʝʚʳʭ ʯʘʩʪʷʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʦ-
ʣʦʥʯʘʢʠ. 
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ʄʝʩʪʥʦʩʪʠ ɻʣʘʚʥʦʡ ʣʫʛʦʚʦ-ʣʝʩʥʦʡ ʛʨʷʜʳ ʦʙʦʩʦʙʣʝʥʳ ʚ ʧʨʝʜʝʣʘʭ ʰʝʩʪʠ ʫʨʦʚʥʝʡ ʥʘʢʣʦʥ-
ʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʩʪʘʥʮʦʚʳʭ ʛʦʨ, ʩʪʫʧʝʥʯʘʪʦ ʧʦʥʠʞʘʶʱʠʭʩʷ ʢ ʦʢʨʘʠʥʘʤ ʛʨʷʜʳ [4]. ʆʩʪʘʥ-
ʮʦʚʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʟʚʳʰʘʶʪʩʷ ʥʘʜ ʟʘʣʝʩʝʥʥʳʤʠ ʩʢʣʦʥʘʤʠ, ʜʥʠʱʘʤʠ ʜʦʣʠʥ ʨʝʢ, ʙʘʣʦʢ, 
ʦʚʨʘʛʦʚ. ʅʘ ʩʢʣʦʥʘʭ, ʠʟ-ʟʘ ʨʘʟʣʠʯʠʡ ʠʭ ʢʨʫʪʠʟʥʳ, ʵʢʩʧʦʟʠʮʠʠ ʠ ʩʦʩʪʘʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʨʘʟʤʝ-
ʱʝʥʳ ʣʝʩʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʨʘʟʥʦʛʦ ʩʦʩʪʘʚʘ, ʚʳʩʦʪʳ ʠ ʧʦʣʥʦʪʳ. ʆʥʠ ʦʪʨʘʞʘʶʪ ʙʦʣʴʰʫʶ ʧʝʩʪ-
ʨʦʪʫ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʤʝʩʪʥʦʩʪʠ. ɺʝʨʭʥʠʡ ʷʨʫʩ ɺʥʫʪʨʝʥʥʝʡ ʛʨʷʜʳ ʟʘʥʠʤʘʶʪ ʢʫʵʩʪʦʚʦ-
ʣʝʩʥʳʝ ʤʝʩʪʥʦʩʪʠ ʩ ʜʫʙʦʚʳʤʠ ʣʝʩʘʤʠ ʠ ʣʫʛʦʚʳʤʠ ʩʪʝʧʷʤʠ ʥʘ ʜʝʨʥʦʚʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʠ ʜʝʨ-
ʥʦʚʦ-ʙʫʨʦʟʝʤʥʳʭ ʧʦʯʚʘʭ. ʃʫʛʦʚʳʝ ʩʪʝʧʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʣʝʩʦʩʪʝʧʥʦʛʦ ʧʦʷʩʘ 
ʠ ʥʘ ʢʫʵʩʪʦʚʠʜʥʳʭ ʦʩʪʘʥʮʘʭ, ʚ ʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʚʳʣʴʥʳʝ ʠ ʢʦʩʪʨʝʮʝʚʦ-ʢʦʚʳʣʴʥʳʝ ʛʨʫʧ-
ʧʠʨʦʚʢʠ ʩ ʨʘʟʥʦʪʨʘʚʴʝʤ (ʰʘʣʬʝʡ, ʣʶʮʝʨʥʘ, ʛʘʜʶʰʥʠʢ, ʛʦʨʠʮʚʝʪ) ʥʘ ʛʦʨʥʳʭ ʣʫʛʦʚʦ-ʯʝʨʥʦʟʝʤ-
ʥʳʭ ʧʦʯʚʘʭ. ɺ ʣʝʩʥʳʭ ʤʝʩʪʥʦʩʪʷʭ ʜʦʤʠʥʠʨʫʝʪ ʥʠʟʢʦʨʦʩʣʳʡ ʜʫʙ ʧʫʰʠʩʪʳʡ, ʚʩʪʨʝʯʘʶʪʩʷ ʜʫʙ 
ʩʢʘʣʴʥʳʡ ʩ ʙʦʷʨʳʰʥʠʢʦʤ, ʛʨʫʰʝʡ, ʛʨʘʙʦʤ ʚʦʩʪʦʯʥʳʤ ʚ ʧʦʜʣʝʩʢʝ.  

ʂʫʵʩʪʦʚʳʝ ʬʨʠʛʘʥʦ-ʰʠʙʣʷʢʦʚʳʝ ʤʝʩʪʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʶʞʳʭ ʠ ʟʘʧʘʜʥʳʭ ʩʢʣʦ-
ʥʘʭ, ɻʝʨʘʢʣʠʡʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ, ʄʝʢʝʥʟʠʝʚʦʤ ʧʣʘʪʦ, ʤʝʞʜʫ ʜʦʣʠʥʘʤʠ ʨʝʢ ɹʝʣʴʙʝʢ ʠ ʂʘʯʘ. 
ɺʩʪʨʝʯʘʶʪʩʷ ʢʫʵʩʪʦʚʳʝ ʨʘʩʯʣʝʥʝʥʥʳʝ ʛʨʷʜʳ ʩ ʰʠʙʣʷʢʦʚʳʤʠ ʟʘʨʦʩʣʷʤ ʠʟ ʜʝʨʞʠʜʝʨʝʚʘ, ʛʨʘ-
ʙʠʥʥʠʢʦʚʳʤʠ ʜʫʙʨʘʚʘʤʠ ʥʘ ʢʦʨʠʯʥʝʚʳʭ ʱʝʙʝʥʠʩʪʳʭ ʧʦʯʚʘʭ ʠ ʧʝʪʨʦʬʠʪʥʳʝ ʩʪʝʧʠ ʩ ʢʦʩʪʨʝ-
ʮʦʤ, ʙʦʨʦʜʘʯʦʤ, ʩʪʦʢʦʣʦʩʦʤ ʥʘ ʱʝʙʝʥʠʩʪʳʭ ʯʝʨʥʦʟʝʤʘʭ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʭ ʢʘʨʙʦʥʘʪʥʳʝ 
ʯʝʨʥʦʟʝʤʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʘʩʧʘʭʘʥʳ, ʟʘʥʷʪʳ ʧʣʦʜʦʚʳʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ ï ʚʠʥʦʛʨʘʜʥʠ-
ʢʘʤʠ, ʧʣʘʥʪʘʮʠʷʤʠ ʣʘʚʘʥʜʳ, ʰʘʣʬʝʷ ʤʫʩʢʘʪʥʦʛʦ, ʨʦʟʳ ʵʬʠʨʦʤʘʩʣʠʯʥʦʡ ʠ ʜʨ. ɺʩʪʨʝʯʘʶʪʩʷ 
ʫʯʘʩʪʢʠ ʩʦ ʩʪʝʧʥʦʡ ʠ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ (ʜʝʨʞʠʜʝʨʝʚʦ, ʰʠʧʦʚʥʠʢ, ʙʘʨʙʘʨʠʩ). 
ʄʝʩʪʥʦʩʪʠ ʩ ʧʦʣʦʛʠʤʠ ʩʢʣʦʥʘʤʠ, ʥʘ ʢʦʪʦʨʳʭ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʢʦʨʠʯʥʝʚʳʝ ʧʦʣʥʦʧʨʦʬʠʣʴʥʳʝ 
ʧʦʯʚʳ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʚʠʥʦʛʨʘʜʘ ʠ ʪʘʙʘʢʘ. ʄʝʞʛʨʷʜʦʚʳʝ ʤʝʩʪʥʦʩʪʠ ʠʤʝʶʪ 
ʨʘʚʥʠʥʥʫʶ ʠʣʠ ʚʦʣʥʠʩʪʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. ɺ ʥʠʟʢʦʛʦʨʴʝ ɹʘʡʜʘʨʩʢʦʡ ʢʦʪʣʦʚʠʥʳ ʢʣʠʤʘʪ ʩ ʯʝʨ-
ʪʘʤʠ ʩʫʙʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʪʝʧʣʳʡ ʩ ʦʯʝʥʴ ʤʷʛʢʦʡ ʟʠʤʦʡ. ʆʥʠ ʟʘʥʠʤʘʶʪ ʧʝʨʝʭʦʜʥʦʝ ʧʦʣʦ-
ʞʝʥʠʝ ʤʝʞʜʫ ʧʨʝʜʛʦʨʥʳʤʠ ʣʝʩʦʩʪʝʧʷʤʠ ʠ ʣʘʥʜʰʘʬʪʘʤʠ ɻʣʘʚʥʦʡ ʛʨʷʜʳ. 

 ʃʘʥʜʰʘʬʪʳ ʛʣʘʚʥʦʡ ʛʨʷʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʩʪʘʥʮʝʚʳʝ ʛʦʨʳ ʩ ʚʳʩʦʪʘʤʠ 400-600 ʤ 
(ʠʥʦʛʜʘ ʙʦʣʝʝ 800 ʤ), ʦʢʨʫʛʣʳʤʠ ʚʝʨʰʠʥʘʤʠ ʠ ʩʢʣʦʥʘʤʠ ʢʨʫʪʠʟʥʦʡ ʦʪ 15 ʜʦ 30Á ʧʦʢʨʳʪʳʝ 
ʜʫʙʦʚʳʤʠ ʣʝʩʘʤʠ ʩ ʧʨʠʤʝʩʴʶ ʛʨʘʙʘ, ʷʩʝʥʷ, ʙʫʢʘ, ʤʦʞʞʝʚʝʣʴʥʠʢʘ, ʩʦʩʥʳ ʢʨʳʤʩʢʦʡ ʥʘ ʙʫʨʳʭ 
ʛʦʨʥʦʣʝʩʥʳʭ ʧʦʯʚʘʭ. ʈʘʩʯʣʝʥʝʥʥʳʡ ʨʝʣʴʝʬ ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʝʩʪʦʦʙʠʪʘʥʠʡ. ʖʞʥʳʝ 
ʢʨʫʪʳʝ ʩʢʣʦʥʳ ʢʫʵʩʪ ʧʦʢʨʳʪʳ ʣʝʩʘʤʠ, ʢʦʪʦʨʳʝ ʩʦʭʨʘʥʠʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʝʩʪʝʩʪʚʝʥʥʳʡ ʦʙʣʠʢ. 
ʉʝʚʝʨʥʳʝ ʧʦʣʦʛʠʝ ʩʢʣʦʥʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʩʧʘʭʘʥʳ, ʨʘʥʝʝ ʦʥʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʚʳʧʘʩʘ 
ʩʢʦʪʘ. ɺ 60ð80-ʝ ʛʦʜʳ ʥʘ ʤʥʦʛʠʭ ʙʝʟʣʝʩʥʳʭ ʶʞʥʳʭ ʩʢʣʦʥʘʭ ʢʫʵʩʪ ʙʳʣʠ ʪʝʨʨʘʩʠʨʦʚʘʥʳ ʠ ʟʘ-
ʩʘʞʝʥʳ ʩʦʩʥʘʤʠ. 

ʉʫʙʙʦʨʝʘʣʴʥʳʝ ʪʠʧʠʯʥʳʝ ʣʝʩʥʳʝ ʣʘʥʜʰʘʬʪʳ ʟʘʥʠʤʘʶʪ ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʉʝʚʝʨʥʦʛʦ ʤʘʢ-
ʨʦʩʢʣʦʥʘ ʂʨʳʤʩʢʠʭ ʛʦʨ. ɿʜʝʩʴ ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʩʦʪʥʘʷ ʧʦʷʩʥʦʩʪʴ, ʵʢʩʧʦʟʠʮʠʦʥʥʳʝ ʨʘʟʣʠʯʠʷ; 
ʵʬʬʝʢʪʳ ʟʘʢʨʳʪʦʩʪʠ ʩʢʣʦʥʦʚ [2]. ʕʪʦ ʥʘʠʙʦʣʝʝ ʙʦʛʘʪʘʷ ʣʝʩʘʤʠ ʯʘʩʪʴ ʧʦʣʫʦʩʪʨʦʚʘ. ʅʘʨʷʜʫ ʩ 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʵʪʦʤʫ ʙʣʘʛʦʧʨʠʷʪʩʪʚʦʚʘʣʘ ʩʣʘʙʘʷ 
ʜʦʩʪʫʧʥʦʩʪʴ ʤʥʦʛʠʭ ʫʯʘʩʪʢʦʚ ʜʣʷ ʯʝʣʦʚʝʢʘ. ʅʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦ-
ʜʴʷ ʟʘʥʠʤʘʶʪ ʣʠʰʴ ʫʟʢʠʝ ʜʥʠʱʘ ʨʝʯʥʳʭ ʜʦʣʠʥ. ʉʨʝʜʥʝʛʦʨʥʳʝ ʣʘʥʜʰʘʬʪʳ ʷʡʣ ʭʘʨʘʢʪʝʨʠʟʫ-
ʪʁʩʷ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤʠ ʘʟʦʥʘʣʴʥʳʤʠ ʯʝʨʪʘʤʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʣʠʪʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʛʝʦʤʦʨ-
ʬʦʣʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ. ɺʣʘʛʘ, ʧʨʠʭʦʜʷʱʘʷ ʩ ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ, ʧʨʦʩʘʯʠʚʘʝʪʩʷ ʧʦ 
ʪʨʝʱʠʥʘʤ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʜʦʩʪʠʛʘʝʪ ʬʣʠʰʝʚʦʛʦ ʚʦʜʦʫʧʦʨʘ, ʨʘʟʛʨʫʞʘʷʩʴ ʥʘ ʩʢʣʦʥʘʭ ʷʡʣ. ʀʟ-
ʚʝʩʪʥʷʢʠ ʠʤʝʶʪ ʨʘʟʥʫʶ ʩʪʝʧʝʥʴ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʠ ʨʘʟʚʠʪʠʷ ʢʘʨʩʪʦʚʳʭ ʬʦʨʤ ʨʝʣʴʝʬʘ. ʅʘ 
ʧʣʦʩʢʠʭ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʪʝʧʥʳʝ ʠ ʣʝʩʦʩʪʝʧʥʳʝ ʢʦʤʧʣʝʢʩʳ, 
ʦʢʨʫʞʝʥʥʳʝ ʣʝʩʘʤʠ [2]. 

ɺʝʨʭʥʠʡ ʷʨʫʩ ɻʣʘʚʥʦʡ ʛʨʷʜʳ ʦʙʨʘʟʫʶʪ ʧʣʘʪʦʧʦʜʦʙʥʳʝ ʟʘʢʘʨʩʪʦʚʘʥʥʳʝ ʩʨʝʜʥʝʛʦʨʴʷ ʩ 
ʛʦʨʥʦ-ʣʫʛʦʚʳʤʠ ʠ ʧʝʪʨʦʬʠʪʥʳʤʠ ʩʪʝʧʷʤʠ ʥʘ ʛʦʨʥʦ-ʣʫʛʦʚʳʭ ʯʝʨʥʦʟʝʤʦʧʦʜʦʙʥʳʭ ʧʦʯʚʘʭ ʠ 
ʯʝʨʥʦʟʝʤʘʭ ʛʦʨʥʳʭ. ʉʪʝʧʠ ʜʦʤʠʥʠʨʫʶʪ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɻʣʘʚʥʦʡ ʛʨʷʜʳ. ʅʘ ʩʝʚʝʨʥʦʤ ʤʘʢʨʦ-
ʩʢʣʦʥʝ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʣʘʥʜʰʘʬʪʳ ʚʧʘʜʠʥ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ɹʘʡʜʘʨʩʢʦʡ ʠ ʜʨʫʛʠʭ ʚʧʘʜʠʥʘʭ. 
ʜʦʣʠʥʥʦ-ʪʝʨʨʘʩʥʳʝ, ʛʦʨʥʦ-ʜʦʣʠʥʥʳʝ, ʜʝʥʫʜʘʮʠʦʥʥʦ-ʨʘʚʥʠʥʥʳʝ ʠ ʜʝʥʫʜʘʮʠʦʥʥʦ-ʦʩʪʘʥʮʦʚʳʝ 
ʤʝʩʪʥʦʩʪʠ. ɺ ʩʨʝʜʥʝʛʦʨʥʦʤ ʧʦʷʩʝ ʥʘ ʩʝʚʝʨʥʦʤ ʤʘʢʨʦʩʢʣʦʥʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚʦʜʦʨʘʟʜʝʣʴʥʦ-
ʩʢʣʦʥʦʚʳʝ ʠ ʜʦʣʠʥʥʦ-ʙʘʣʦʯʥʳʝ ʤʝʩʪʥʦʩʪʠ. ʅʘʜʧʦʡʤʝʥʥʳʝ ʪʝʨʨʘʩʳ ʚ ʚʝʨʭʥʠʭ ʯʘʩʪʷʭ ʨʝʯʥʳʭ 
ʜʦʣʠʥ ʨʘʩʯʣʝʥʷʶʪʩʷ ʥʘ ʦʩʪʘʥʮʦʚʳʝ ʦʪʜʝʣʴʥʦʩʪʠ. ɻʦʨʥʦ-ʜʦʣʠʥʥʳʝ ʤʝʩʪʥʦʩʪʠ ʟʘʩʝʣʝʥʳ ʢʣʦʥʦʤ 
ʧʦʣʝʚʳʤ, ʦʩʠʥʦʡ, ʦʣʴʭʦʡ, ʢʠʟʠʣʴʥʠʢʦʤ, ʣʝʱʠʥʦʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʘʣʣʶʚʠʘʣʴʥʳʭ ʧʦʯʚʘʭ. 
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ʉʨʝʜʥʝʛʦʨʴʷ ʖʞʥʦʛʦ ʤʘʢʨʦʩʢʣʦʥʘ ʛʦʨ ʧʦʢʨʳʪʳ ʜʫʙʦʚʳʤʠ, ʩʦʩʥʦʚʳʤʠ ʠ ʩʤʝʰʘʥʥʳʤʠ 
ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʤʠ ʣʝʩʘʤʠ. ʕʪʦ ʧʦʷʩ ʥʠʟʢʦʛʦʨʥʦ-ʩʢʣʦʥʦʚʳʭ ʜʫʙʦʚʳʭ ʠ ʩʤʝʰʘʥʥʳʭ ʰʠʨʦʢʦ-
ʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ. ʆʥ ʩʬʦʨʤʠʨʦʚʘʥ ʪʨʝʤʷ ʪʠʧʘʤʠ ʫʨʦʯʠʱ: ʥʠʟʢʦʛʦʨʥʦ-ʩʢʣʦʥʦʚʳʡ ʨʘʩʯʣʝʥʝʥ-
ʥʳʡ ʜʦʣʠʥʘʤʠ ʠ ʙʘʣʢʘʤʠ ʩʦ ʩʤʝʰʘʥʥʳʤʠ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʤʠ ʠ ʙʫʢʦʚʦ-ʛʨʘʙʦʚʳʤʠ ʣʝʩʘʤʠ; 
ʵʨʦʟʠʦʥʥʦʝ ʥʠʟʢʦʛʦʨʴʝ, ʨʘʩʯʣʝʥʝʥʥʦʝ ʙʘʣʢʘʤʠ, ʩ ʜʫʙʦʚʳʤʠ ʣʝʩʘʤʠ, ʣʝʩʦʢʫʩʪʘʨʥʠʢʦʚʳʤʠ ʟʘʨʦʩ-
ʣʷʤʠ ʠ ʧʘʨʢʦʚʦ-ʣʫʛʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʥʘ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ; ʵʨʦʟʠʦʥʥʦʝ ʥʠʟʢʦ-
ʛʦʨʴʝ ʩ ʜʦʣʠʥʥʦ-ʙʘʣʦʯʥʦʡ ʩʠʩʪʝʤʦʡ, ʩ ʜʫʙʦʚʳʤʠ ʠ ʩʤʝʰʘʥʥʳʤʠ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʤʠ ʣʝʩʘʤʠ. 

ʃʝʩʥʳʝ ʨʝʜʢʦʣʝʩʴʷ ʥʘ ʶʞʥʳʭ ʦʙʨʳʚʠʩʪʳʭ ʩʢʣʦʥʘʭ ʷʡʣ ʷʚʣʷʶʪʩʷ ʘʟʦʥʘʣʴʥʳʤʠ ʩʦʦʙʱʝ-
ʩʪʚʘʤʠ. ʀʭ ʦʩʦʙʝʥʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʳ ʣʠʪʦʤʦʨʬʥʳʤ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤʠ. ɺʳʧʘ-
ʜʘʶʱʠʝ ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʠʟ-ʟʘ ʙʦʣʴʰʦʡ ʢʨʫʪʠʟʥʳ ʩʢʣʦʥʦʚ, ʩʪʝʢʘʶʪ ʧʦ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ ʠ 
ʣʠʰʴ ʯʘʩʪʠʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʩʪʝʥʠʷʤʠ. ɸʢʪʠʚʥʦ ʧʨʦʷʚʣʷʶʪ ʩʝʙʷ ʩʢʣʦʥʦʚʳʝ ʧʨʦʮʝʩʩʳ: ʢʘʤ-
ʥʝʧʘʜʳ, ʦʩʳʧʠ, ʩʤʳʚ ʧʦʯʚʘ ʠ ʨʳʭʣʳʭ ʦʪʣʦʞʝʥʠʡ. 

ʉʫʙʙʦʨʝʘʣʴʥʳʝ ʥʠʟʢʦʛʦʨʥʳʝ ʣʝʩʥʳʝ ʣʘʥʜʰʘʬʪʳ ʥʠʞʥʝʡ ʯʘʩʪʠ ʖʞʥʦʛʦ ʤʘʢʨʦʩʢʣʦʥʘ 
ʛʦʨ ï ʦʪ 800 ʤ ʜʦ 400 ʤ. ʍʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʯʘʩʪʠʝʤ ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ. ɿʜʝʩʴ ʰʠ-
ʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʨʫʪʳʝ ʩʢʣʦʥʳ, ʥʘ ʢʦʪʦʨʳʭ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʵʨʦʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ, 
ʥʘʙʣʶʜʘʶʪʩʷ ʢʘʤʥʝʧʘʜʳ ʠ ʦʩʳʧʠ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʦʛʠʝ ʩʢʣʦʥʳ ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ ʧʨʦʠʟʨʘʩ-
ʪʘʥʠʷ ʣʝʩʦʚ, ʥʦ ʠʤʝʥʥʦ ʧʦ ʥʠʤ ʧʨʦʭʦʜʠʪ ʤʥʦʞʝʩʪʚʦ ʪʫʨʠʩʪʩʢʠʭ ʪʨʦʧ. ʈʝʢʨʝʘʮʠʦʥʥʘʷ ʘʢʪʠʚ-
ʥʦʩʪʴ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʠʛʨʝʩʩʠʝʡ ʠ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ 
ʧʦʞʘʨʦʚ. ʉʫʙʙʦʨʝʘʣʴʥʳʝ ʣʝʩʦʩʪʝʧʥʳʝ ʣʘʥʜʰʘʬʪʳ ʟʘʥʠʤʘʶʪ ʶʛʦ-ʟʘʧʘʜʥʦʝ ʇʨʝʜʛʦʨʴʝ (ʨʘʡʦʥ 
ʉʝʚʘʩʪʦʧʦʣʷ, ʥʠʞʥʶʶ ʯʘʩʪʴ ʙʘʩʩʝʡʥʦʚ ʨ. ɹʝʣʴʙʝʢ ʠ ʂʘʯʘ). ɺ ʫʩʣʦʚʠʷʭ ʪʝʧʣʦʛʦ ʢʣʠʤʘʪʘ ʟʜʝʩʴ 
ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʦʩʦʙʳʡ ʚʘʨʠʘʥʪ ʩʫʙʙʦʨʝʘʣʴʥʳʭ ʶʞʥʳʭ ʣʝʩʦʩʪʝʧʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. ʆʥʠ ʭʘʨʘʢ-
ʪʝʨʠʟʫʶʪʩʷ ʫʯʘʩʪʠʝʤ ʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ ʚʝʯʥʦʟʝʣʝʥʳʭ ʚʠʜʦʚ. 
ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʡ ʚʘʨʠʘʥʪ ʩʫʙʙʦʨʝʘʣʴʥʳʭ ʪʠʧʠʯʥʳʭ ʶʞʥʳʭ ʣʝʩʦʩʪʝʧʥʳʭ ʣʘʥʜʰʘʬʪʦʚ 
ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʘʥʘʣʦʛ ʣʘʥʜʰʘʬʪʦʚ ʩʫʙʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʪʠʧʘ. ʆʥʠ ʩʫʱʝʩʪʚʝʥʥʦ 
ʧʨʝʦʙʨʘʟʦʚʘʥʳ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ. ɺ ʧʘʨʢʦʚʳʭ ʟʦʥʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʟʥʦ-
ʦʙʨʘʟʥʳʡ ʘʩʩʦʨʪʠʤʝʥʪ ʠʥʪʨʦʜʫʮʝʥʪʦʚ, ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʟʘʥʷʪʘ ʚʠʥʦʛʨʘʜʥʠʢʘʤʠ.  

ʃʘʥʜʰʘʬʪʥʳʝ ʢʦʤʧʣʝʢʩʳ ʧʨʠʤʦʨʩʢʦʡ ʧʦʣʦʩʳ ʂʨʳʤʘ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʩʦʣʝʚʦʛʦ 
ʚʦʟʜʝʡʩʪʚʠʷ ʤʦʨʷ, ʤʦʨʩʢʦʛʦ ʤʠʢʨʦʢʣʠʤʘʪʘ ʠ ʨʘʟʚʠʪʠʷ ʘʙʨʘʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʜʦʣʠʥʘʭ ʨʝʢ, 
ʚʧʘʜʘʶʱʠʭ ʚ ʏʝʨʥʦʝ ʤʦʨʝ ʝʩʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʩʭʦʜʘ ʩʝʣʝʡ, ʨʘʟʚʠʪʘ ʦʚʨʘʞʥʦ-ʙʘʣʦʯʥʘʷ ʩʝʪʴ. ʇʨʦ-
ʪʠʚʦʵʨʦʟʠʦʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʝʩʪʝʩʪʚʝʥʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ ʪʝʨʨʘʩʠʨʦʚʘʥʠʝ ʩʢʣʦʥʦʚ. 

ʖʞʥʦʙʝʨʝʞʥʦʝ ʩʫʙʩʨʝʜʠʟʝʤʥʦʤʦʨʴʝ ʦʪʣʠʯʘʝʪʩʩʷ ʚʳʩʦʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʬʣʦʨʳ, ʚʢʣʶ-
ʯʘʶʱʝʡ ʤʥʦʞʝʩʪʚʦ ʵʥʜʝʤʠʢʦʚ, ʚʝʯʥʦʟʝʣʝʥʳʭ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ. ɺʠʜʦʚʳʝ ʦʪʣʠʯʠʷ 
ʦʢʫʣʴʪʫʨʝʥʥʳʭ ʠ ʦʩʚʦʝʥʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʩʚʷʟʘʥʳ ʩ ʠʭ ʚʳʩʦʪʥʳʤ ʧʦʣʦʞʝʥʠʝʤ ʠ 
ʭʘʨʘʢʪʝʨʦʤ ʨʘʩʯʣʝʥʝʥʠʷ. ʅʘʙʣʶʜʘʝʪʩʷ ʯʝʪʢʘʷ ʚʝʨʪʠʢʘʣʴʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 
ʧʦʢʨʦʚʘ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʨʠʥʘʜʣʝʞʘʪ ʙʫʢʦʚʦ-ʩʦʩʥʦʚʳʤʠ ʣʝʩʘʤʠ, ʧʦʜ ʢʦ-
ʪʦʨʳʤʠ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʛʦʨʥʳʝ ʙʫʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ ʠ ʜʝʨʥʦʚʦ-ʙʫʨʦʟʝʤʥʳʝ ʧʦʯʚʳ. ʈʘʩʧʨʦ-
ʩʪʨʘʥʝʥʳ ʪʘʢʞʝ ʣʝʩʘ ʠʟ ʩʦʩʥʳ ʇʘʣʣʘʩʘ, ʜʫʙʘ ʧʫʰʠʩʪʦʛʦ, ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʚʳʩʦʢʦʛʦ. ʖʞʥʦʙʝ-
ʨʝʞʥʳʝ ʩʫʙʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʝ ʣʘʥʜʰʘʬʪʳ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʦʩʚʦʝʥʳ ʚ ʭʦʟʷʡʩʪʚʝʥʥʦʤ ʦʪʥʦ-
ʰʝʥʠʠ. ɿʜʝʩʴ ʝʩʪʴ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʡ, ʩʧʦʨʪʠʚʥʦʡ, ʧʦʟʥʘ-
ʚʘʪʝʣʴʥʦʡ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʨʝʢʨʝʘʮʠʠ.  

ɺ ʥʠʟʢʦʛʦʨʥʦʤ ʧʦʷʩʝ ʜʫʙʦʚʦ-ʬʠʩʪʘʰʢʦʚʳʭ, ʤʦʞʞʝʚʝʣʦʚʦ ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ ʠ ʰʠʙʣʷʢʦʚʳʭ 
ʟʘʨʦʩʣʝʡ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʯʝʪʳʨʴʤʷ ʪʠʧʘʤʠ ʤʝʩʪʥʦʩʪʝʡ: ʵʨʦʟʠʦʥʥʦ-ʙʘʣʦʯʥʳʝ ʥʠʟʢʦʛʦʨʴʷ ʠ 
ʤʝʣʢʦʛʦʨʴʷ ʩ ʰʠʙʣʷʢʦʚʳʤʠ ʟʘʨʦʩʣʷʤʠ ʠ ʬʨʠʛʘʥʦʠʜʥʳʤʠ ʩʪʝʧʷʤʠ; ʵʨʦʟʠʦʥʥʦ-ʦʚʨʘʞʥʦʙʘʣʦʯ-
ʥʳʝ ʤʝʣʢʦʛʦʨʴʷ ʩ ʚʳʭʦʜʦʤ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ ʚ ʚʠʜʝ ʩʢʘʣ ʩ ʰʠʙʣʷʢʦʚʳʤʠ ʟʘʨʦʩʣʷʤʠ ʠ ʬʨʠʛʘʥʦ-
ʠʜʥʳʤʠ ʩʪʝʧʷʤʠ; ʵʨʦʟʠʦʥʥʦʝ ʜʨʝʚʥʝʚʫʣʢʘʥʠʯʝʩʢʦʝ ʥʠʟʢʦʛʦʨʴʝ ʩ ʰʠʨʦʢʠʤ ʨʘʟʚʠʪʠʝʤ ʩʢʘʣ ʩ 
ʬʠʩʪʘʰʢʦʚʦ-ʜʫʙʦʚʳʤʠ ʠ ʜʫʙʦʚʳʤʠ ʣʝʩʘʤʠ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʰʠʙʣʷʢʦʚʳʤʠ ʟʘʨʦʩʣʷʤʠ ʠ ʬʨʠʛʘ-
ʥʦʠʜʥʳʤʠ ʩʪʝʧʷʤʠ; ʜʦʣʠʥʥʦ-ʪʝʨʨʘʩʦʚʳʝ ʩ ʬʠʩʪʘʰʢʦʚʦ-ʜʫʙʦʚʳʤʠ ʠ ʜʫʙʦʚʳʤʠ ʣʝʩʘʤʠ ʚ ʢʦʤ-
ʧʣʝʢʩʝ ʩ ʰʠʙʣʷʢʦʚʳʤʠ ʟʘʨʦʩʣʷʤʠ ʠ ʟʣʘʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʳʤʠ ʣʫʛʘʤʠ. ʕʪʠ ʤʝʩʪʥʦʩʪʠ ʠʩʧʳʪʳ-
ʚʘʶʪ ʥʝʜʦʩʪʘʪʦʢ ʫʚʣʘʞʥʝʥʠʷ. ɼʦ ʚʳʩʦʪʳ 500-600 ʤ ʣʝʩʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʫʙʦʤ ʧʫʰʠʩʪʳʤ ʠ 
ʩʢʘʣʴʥʳʤ (Quercus pubescens, Qu. Petraea) ʩ ʧʨʠʤʝʩʴʶ ʛʨʘʙʘ ʚʦʩʪʦʯʥʦʛʦ (Carpinus orientales) ʠ 
ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʢʦʣʶʯʝʛʦ (Juniperus oxidendrus). ʆʙʳʯʥʦ ʵʪʦ ʚʪʦʨʠʯʥʳʝ ʣʝʩʘ ʧʦʨʦʩʣʝʚʦʛʦ 
ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʥʠʟʢʦʛʦ ʙʦʥʠʪʝʪʘ. ɺ ʣʫʯʰʝʤ ʩʦʩʪʦʷʥʠʠ ʜʫʙʦʚʳʝ ʣʝʩʘ ʠ ʩʪʝʧʥʳʝ ʬʦʨʤʘʮʠʠ 
ʥʘʭʦʜʷʪʩʷ ʥʘ ʩʝʚʝʨʥʳʭ ʩʢʣʦʥʘʭ ʂʘʨʘ-ɼʘʛʘ, ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʵʪʘ ʪʝʨʨʠʪʦʨʠʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 
ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʣʝʪ ʷʚʣʷʝʪʩʷ ʟʘʧʦʚʝʜʥʦʡ. ʈʝʜʢʦʣʝʩʴʷ ʠ ʰʠʙʣʷʢʦʚʳʝ ʟʘʨʦʩʣʠ ʬʦʨʤʠʨʫʶʪ 
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ʛʨʘʙ ʚʦʩʪʦʯʥʳʡ, ʥʠʟʢʦʨʦʩʣʳʡ ʜʫʙ ʧʫʰʠʩʪʳʡ, ʤʦʞʞʝʚʝʣʴʥʠʢ ʚʳʩʦʢʠʡ (Ju. Exelsa), ʬʠʩʪʘʰʢʘ 
ʪʫʧʦʣʠʩʪʥʘʷ (Pistacia mutica), ʜʝʨʞʠ-ʜʝʨʝʚʦ. ʌʨʠʛʘʥʦʠʜʥʳʝ ʩʪʝʧʠ ʩʦʩʪʦʷʪ ʠʟ ʜʫʙʨʘʚʥʠʢʦʚ, ʪʠ-
ʤʴʷʥʦʚ, ʧʨʠʥʦʛʦʪʦʚʥʠʢʘ, ʩʦʣʥʮʝʮʚʝʪʘ, ʤʦʣʦʯʘʷ ʞʝʩʪʢʦʛʦ, ʟʣʘʢʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʝʨʣʦʚʥʠʢʘ 
(Melica taurica) ʠ ʜʨ.  

ʅʠʟʢʦʛʦʨʥʳʡ ʧʦʷʩ ʩʦʩʥʦʚʳʭ, ʜʫʙʦʚʳʭ ʠ ʩʤʝʰʘʥʥʳʭ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʠ ʰʠʙʣʷ-
ʢʦʚʳʭ ʟʘʨʦʩʣʝʡ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʪʠʧʦʚ ʤʝʩʪʥʦʩʪʝʡ: ʦʩʪʘʥʮʦʚʦ-ʜʝʥʫʜʘʮʠʦʥʥʳʝ ʠ ʘʢʢʫʤʫʣʷʪʠʚ-
ʥʳʝ ʨʘʚʥʠʥʳ ʩ ʰʠʙʣʷʢʦʚʳʤʠ ʟʘʨʦʩʣʷʤʠ ʤʝʞʛʦʨʥʳʭ ʢʦʪʣʦʚʠʥ ʠ ʬʨʠʛʘʥʦʠʜʥʳʤʠ ʩʪʝʧʷʤʠ; 
ʦʩʪʘʥʮʦʚʦ-ʜʝʥʫʜʘʮʠʦʥʥʳʝ ʦʚʨʘʞʥʦ-ʙʘʣʦʯʥʳʝ ʨʘʚʥʠʥʳ ʩ ʰʠʙʣʷʢʦʚʳʤʠ ʟʘʨʦʩʣʷʤʠ ʠ ʬʨʠʛʘʥʦ-
ʠʜʥʳʤʠ ʩʪʝʧʷʤʠ; ʵʨʦʟʠʦʥʥʦʝ ʩʪʫʧʝʥʯʘʪʦ-ʩʢʣʦʥʦʚʦʝ ʥʠʟʢʦʛʦʨʴʝ ʩ ʚʳʭʦʜʘʤʠ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ 
ʚ ʚʠʜʝ ʩʢʘʣ ʩ ʰʠʙʣʷʢʦʚʳʤʠ ʟʘʨʦʩʣʷʤʠ ʠ ʬʨʠʛʘʥʦʠʜʥʳʤʠ ʩʪʝʧʷʤʠ. ʆʥ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʪʝʨʨʠ-
ʪʦʨʠʷʭ, ʧʨʠʤʳʢʘʶʱʠʭ ʢ ɼʚʫʷʢʦʨʥʦʡ ʙʫʭʪʝ ʠ ʚʳʰʝ ʉʫʜʘʢʘ. 

ɺ ʣʘʥʜʰʘʬʪʘʭ ʨʝʯʥʳʭ ʜʦʣʠʥ ʘʢʢʫʤʫʣʠʨʫʶʪʩʷ ʚʦʜʳ, ʩʪʝʢʘʶʱʠʝ ʩʦ ʩʢʣʦʥʦʚ, ʘʣʣʶʚʠʘʣʴ-
ʥʳʝ ʠ ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʦʩʘʜʢʠ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʟʜʝʩʴ ʩʦʭʨʘʥʷʶʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 
ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʚʣʘʛʦʣʶʙʠʚʳʭ ʨʘʩʪʝʥʠʡ, ʜʦʣʠʥʳ ʩʣʫʞʘʪ ʫʙʝʞʠʱʘʤʠ ʜʣʷ ʨʝʜʢʠʭ ʠʣʠ ʠʩʯʝʟʘʶ-
ʱʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ. 

ɺʳʚʦʜʳ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʣʘʥʜʰʘʬʪʦʚ ʖʛʦ-ɺʦʩʪʦʯʥʦʛʦ ʂʨʳʤʘ ʦʙʫʩʣʦʚʣʝʥʦ 
ʵʢʦʪʦʥʥʳʤ ʧʦʣʦʞʝʥʠʝʤ. ʊ. ɺ. ɹʦʙʨʘ [3] ʦʧʨʝʜʝʣʷʝʪ ʵʢʦʪʦʥʳ ʢʘʢ ʛʨʘʥʠʯʥʳʝ ʩʠʩʪʝʤʳ, ʧʨʝʜ-
ʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʧʝʨʝʭʦʜʥʳʝ ʟʦʥʳ ʤʝʞʜʫ ʩʦʩʝʜʩʪʚʫʶʱʠʤʠ ʣʘʥʜʰʘʬʪʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʭʘ-
ʨʘʢʪʝʨʠʟʫ-ʶʱʠʝʩʷ ʢʘʢ ʧʦʣʦʩʳ ʥʘʧʨʷʞʝʥʠʷ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʛʨʘʜʠ-ʝʥʪʘʤʠ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘ-
ʤʝʪʨʦʚ ʣʘʥʜʰʘʬʪʥʳʭ ʩʠʩʪʝʤ. ʆʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʚʝʩʴ ʂʨʳʤ ʢʘʢ ʩʣʦʞʥʳʡ ʵʢʦʪʦʥ, ʨʘʩʧʦʣʦʞʝʥ-
ʥʳʡ ʥʘ ʩʪʳʢʝ ʫʤʝʨʝʥʥʦʛʦ ʠ ʩʫʙʪʨʦʧʠʯʝʩʢʦʛʦ ʧʦʷʩʦʚ. ʉʦʩʝʜʩʪʚʦ ʩʫʰʠ ʠ ʤʦʨʷ ʧʨʠʚʝʣʦ ʢ ʦʙʨʘ-
ʟʦʚʘʥʠʶ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʘʢʚʘʣʴʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. ʃʘʥʜʰʘʬʪʳ ʵʢʦʪʦʥʥʳʭ ʟʦʥ 
ʠʤʝʶʪ ʚʳʩʦʢʠʡ ʧʦʪʝʥʮʠʘʣ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʦʟʜʝʡʩʪʚʠʶ 
ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ɺʩʝ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚʳʰʝ ʣʘʥʜʰʘʬʪʳ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʧʨʝʦʙʨʘʟʦ-
ʚʘʥʳ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ: ʣʝʩʘ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʚʳʨʫʙ-
ʣʝʥʳ ʠ ʟʘʤʝʱʝʥʳ ʰʠʙʣʷʢʦʚʳʤʠ ʟʘʨʦʩʣʷʤʠ; ʪʨʘʚʷʥʠʩʪʳʡ ʧʦʢʨʦʚ ʠʟ-ʟʘ ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʳʧʘʩʘ 
ʩʢʦʪʘ ʠ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʜʠʛʨʝʩʩʠʠ; ʰʠʨʦʢʦ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʳ ʩʝʣʠʪʝʙʥʳʝ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʠ ʘʛʨʦʣʘʥʜʰʘʬʪʳ. 
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ʍ.ʌ. ɹʘʪʠʨʦʚ, ʈ.ʀ. ʄʘʤʘʞʘʥʦʚ, ʀ.ʖ. ʉʠʶʪʠʥ 

 

ʇʈʆɼʆɺʆʃʔʉʊɺɽʅʅɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ ʀ ʂɸʏɽʉʊɺʆ ɾʀɿʅʀ ʅɸʉɽʃɽʅʀʗ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʧʦ ʜʦ-

ʩʪʠʞʝʥʠʶ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʋʟʙʝʢʠʩʪʘʥʝ, ʦʪʤʝʯʝʥ ʨʦʩʪ ʥʘʩʝʣʝʥʠʷ ʠ ʧʦʢʘ-

ʟʘʥʳ ʧʫʪʠ ʨʝʰʝʥʠʷ ʚ ʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʦʚʦʱʝʡ ʠ ʬʨʫʢʪʦʚ ʜʣʷ ʚʝʜʝʥʠʷ ʘʢʪʠʚʥʦʛʦ ʠ ʟʜʦ-

ʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ. ʇʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ, ʢʘʩʘʶʱʠʝʩʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʨʝ-

ʛʠʦʥʝ ʠ ʤʠʨʦʚʦʤ ʤʘʩʰʪʘʙ, ʘ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʠ ʨʷʜʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʟʘʥʠʤʘʶ-

ʱʠʭʩʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʦʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʣʶʜʝʡ, ʫʨʦʚʝʥʴ ʬʠ-

ʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʘʩʝʣʝʥʠʷ, ʬʠʟʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʴ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʝʣʴʩʢʦ-

ʭʦʟʷʡʩʪʚʝʥʥʭr ʧʨʦʜʫʢʪʦʚ. 

 

X.F. Batirov, R.I. Mamajanov, I.Yu. Siyutin 

 

FOOD SECURITY AND QUALITY OF LIFE OF THE POPULATION  

 

Abstract. This article examines the features of global problems in achieving food security in 

Uzbekistan, notes the population growth and shows the ways to solve them in sufficient quantities of 

vegetables and fruits for an active and healthy lifestyle. Data on food security in the region and on a 

global scale are provided, as well as information from a number of international organizations dealing 

with this problem. 

Keywords: food security, quality of life, level of physical fitness of the population, physical 

fitness, production of agricultural products. 

  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʩʝʣʝʥʠʝ ʣʶʙʦʡ ʩʪʨʘʥʳ ʦʪ ʵʨʝ ʥʝʦʣʠʪʘ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝ-

ʤʝʥʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ. ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʋʟʙʝʢʠʩʪʘʥʘ ʢʘʢ ʦʜʥʘ 

ʠʟ ʚʘʞʥʝʡʰʠʭ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ ʩʳʛʨʘʝʪ ʨʝʰʘʶʱʫʶ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʨʝʩʧʫʙʣʠʢʠ ʚ ʦʙʝʩʧʝ-

ʯʝʥʠʠ ʝʛʦ ʟʘʥʷʪʦʩʪʠ, ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ, ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʚʠ-

ʜʘʤʠ ʧʨʦʜʫʢʮʠʡ, ʘ ʪʘʢʞʝ ʵʢʩʧʦʨʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʪ. ʜ. [6, c. 7-9]. 

ʋʟʙʝʢʠʩʪʘʥ ʦʙʣʘʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʚʳʨʘʱʠʚʘʪʴ ʠ ʧʦʣʫʯʘʪʴ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ 

ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʬʨʫʢʪʦʚ, ʦʚʦʱʝʡ, ʚʠʥʦʛʨʘʜʘ ʠ ʜʨʫʛʠʭ, ʢʦʪʦʨʳʝ ʧʦ ʧʨʘʚʫ ʧʦʣʴʟʫʶʪʩʷ 

ʙʦʣʴʰʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʫ ʥʘʩʝʣʝʥʠʷ. [5, c. 3-5]. 

ʅʝʦʙʭʦʜʠʤʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʠʨʝ ʮʝʥʳ ʥʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʝ 

ʪʦʚʘʨʳ ʨʘʩʪʫʪ (ʢ ʧʨʠʤʝʨʫ, ʚ ʥʳʥʝʰʥʝʤ ʛʦʜʫ ʮʝʥʳ ʥʘ ʧʰʝʥʠʮʳ ʚʳʨʦʩʣʠ ʥʘ 50%, ʨʘʩʪʠʪʝʣʴʥʦʝ 

ʤʘʩʣʦ ʥʘ 33%, ʘ ʥʘ ʩʘʭʘʨ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ ʠ ʪ.ʜ.) ʛʦʜʫ ʠʟ ʛʦʜʘ ʚ ʛʦʜ ʠ ʚ ʵʪʦʡ ʩʚʷʟʠ ʦʙʝʩʧʝʯʝʥʠʝ 

ʥʘʩʝʣʝʥʠʷ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ ʚʳʭʦʜʠʪ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚ ʧʦʣʠʪʠʢʝ ʤʥʦʛʠʭ ʛʦʩʫʜʘʨʩʪʚ. ʆʜ-

ʥʘʢʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʥʝʭʚʘʪʢʠ ʥʝ ʪʦʣʴʢʦ ʟʝʨʥʘ ʠ ʟʝʨʥʦʧʨʦʜʫʢʪʦʚ, ʥʦ ʠ ʤʥʦʛʠʭ ʜʨʫ-

ʛʠʭ ʚʠʜʦʚ ʪʦʚʘʨʦʚ ʧʝʨʚʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. 

ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʮʝʣʝʡ ʘʛʨʘʨʥʦʡ ʠ ʵʢʦʥʦʤʠ-

ʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʛʦʩʫʜʘʨʩʪʚ. ɺ ʩʚʦʸʤ ʦʙʱʝʤ ʚʠʜʝ ʦʥʘ ʬʦʨʤʠʨʫʝʪ ʚʝʢʪʦʨ ʜʚʠʞʝʥʠʷ ʣʶʙʦʡ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʢ ʠʜʝʘʣʴʥʦʤʫ ʩʦʩʪʦʷʥʠʶ. ɺ ʵʪʦʤ ʩʤʳʩʣʝ ʩʪʨʝʤʣʝ-

ʥʠʝ ʢ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ï ʥʝʧʨʝʨʳʚʥʳʡ ʧʨʦʮʝʩʩ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʝʸ ʜʦʩʪʠʞʝʥʠʷ 

ʟʘʯʘʩʪʫʶ ʧʨʦʠʩʭʦʜʠʪ ʩʤʝʥʘ ʧʨʠʦʨʠʪʝʪʦʚ ʨʘʟʚʠʪʠʷ ʠ ʤʝʭʘʥʠʟʤʦʚ ʨʝʘʣʠʟʘʮʠʠ ʘʛʨʘʨʥʦʡ ʧʦʣʠ-

ʪʠʢʠ [4, c.18-22]. 
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ʉʠʪʫʘʮʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʣʶʜʠ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʤʦʛʫʪ ʠʤʝʪʴ ʬʠʟʠʯʝʩʢʠʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʜʦʩʪʫʧ ʢ ʜʦʩʪʘʪʦʯʥʦʡ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʙʝʟʦʧʘʩʥʦʡ ʧʠʱʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʚʝʜʝ-

ʥʠʷ ʘʢʪʠʚʥʦʡ ʠ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ. ɺ çʈʠʤʩʢʦʡ ʜʝʢʣʘʨʘʮʠʠ ʧʦ ʚʩʝʤʠʨʥʦʡ ʧʨʦʜʦʚʦʣʴ-

ʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè (1996) ʛʦʚʦʨʠʪʩʷ ʦʙ ʦʙʷʟʘʥʥʦʩʪʠ ʣʶʙʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʧʨʘʚʦ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʥʘ ʜʦʩʪʫʧ ʢ ʙʝʟʦʧʘʩʥʳʤ ʜʣʷ ʟʜʦʨʦʚʴʷ ʠ ʧʦʣʥʦʮʝʥʥʳʤ ʧʨʦʜʫʢʪʘʤ ʧʠ-

ʪʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʦʤ ʥʘ ʘʜʝʢʚʘʪʥʦʝ ʧʠʪʘʥʠʝ ʠ ʧʨʘʚʦʤ ʥʘ ʩʚʦʙʦʜʫ ʦʪ ʛʦʣʦʜʘ. 

ʆʧʨʝʜʝʣʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʝ ʥʘ ʈʠʤʩʢʦʡ ʚʩʪʨʝʯʝ, 

ʩʦʜʝʨʞʘʪ ʫʢʘʟʘʥʠʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

1. ʌʠʟʠʯʝʩʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʜʦʩʪʘʪʦʯʥʦʡ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ, ʙʝʟʦʧʘʩʥʦʡ ʠ ʧʠ-

ʪʘʪʝʣʴʥʦʡ ʧʠʱʠ; 

2. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʢ ʧʨʦʜʦʚʦʣʴʩʪʚʠʶ ʜʦʣʞʥʦʛʦ ʦʙʲʝʤʘ ʠ ʢʘʯʝʩʪʚʘ, ʚʩʝʭ ʩʦ-

ʮʠʘʣʴʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ; 

3. ɸʚʪʦʥʦʤʥʦʩʪʴ ʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʩʠʩʪʝʤʳ (ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʥʝʟʘʚʠʩʠʤʦʩʪʴ); 

4. ʅʘʜʝʞʥʦʩʪʴ, ʪʦ ʝʩʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʤʠʥʠʤʠ-

ʟʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ ʩʝʟʦʥʥʳʭ, ʧʦʛʦʜʥʳʭ ʠ ʠʥʳʭ ʢʦʣʝʙʘʥʠʡ ʥʘ ʩʥʘʙʞʝʥʠʝ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝʤ ʥʘʩʝ-

ʣʝʥʠʷ ʚʩʝʭ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ; 

5. ʋʩʪʦʡʯʠʚʦʩʪʴ, ʦʟʥʘʯʘʶʱʘʷ, ʯʪʦ ʥʘʮʠʦʥʘʣʴʥʘʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘ ʨʘʟʚʠʚʘ-

ʝʪʩʷ ʚ ʨʝʞʠʤʝ ʨʘʩʰʠʨʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ [3, c. 17-19]. 

ʉ ʫʯʝʪʦʤ ʧʦʢʘʟʘʪʝʣʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʥʝʜʦʝʜʘʥʠʷ ʚʩʝʤʠʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʌɸʆ ʩʦ-

ʦʙʱʠʣʘ, ʯʪʦ ʚ 2010-2012 ʛʛ. ʧʦʯʪʠ 870 ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢ ʩʪʨʘʜʘʣʠ ʦʪ ʭʨʦʥʠʯʝʩʢʦʛʦ ʥʝʜʦʝʜʘ-

ʥʠʷ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 12,5 % ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ. ɹʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʪʤʝʯʘʶʪʩʷ ʚ ʨʘʟʚʠʚʘ-

ʶʱʠʭʩʷ ʩʪʨʘʥʘʭ, ʛʜʝ 852 ʤʠʣʣʠʦʥʘ ʯʝʣʦʚʝʢ (ʦʢʦʣʦ 15 % ʥʘʩʝʣʝʥʠʷ) ʭʨʦʥʠʯʝʩʢʠ ʥʝʜʦʝʜʘʶʪ 

ʠ ʪ.ʜ. 

ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʧʦʣʠʪʠʢʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʢʦʤʧʣʝʢʩ ʤʝʨ, ʧʨʠ-

ʟʚʘʥʥʳʭ ʩʠʩʪʝʤʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʨʘʟʚʠʪʠʷ ʥʝ ʪʦʣʴʢʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʥʝʰʥʝʡ 

ʪʦʨʛʦʚʣʠ, ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ, ʥʦ ʠ ʩʧʨʘʚʝʜʣʠʚʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʧʠʪʘʥʠʷ, ʘ ʪʘʢʞʝ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ [2, c. 27-29]. 

ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʨʝʥʘ ʧʦʪʨʝʙʣʝʥʠʝʤ ʢʘʣʦʨʠʡ ʥʘ ʯʝʣʦ-

ʚʝʢʘ ʚ ʜʝʥʴ, ʜʦʩʪʫʧʥʳʭ ʥʘ ʩʝʤʝʡʥʳʡ ʙʶʜʞʝʪ. ɺ ʮʝʣʦʤ, ʮʝʣʴ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʠʟʤʝʨʝʥʠʡ ʧʨʦʜʦ-

ʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʦʭʚʘʪʠʪʴ ʥʝʢʦʪʦʨʳʝ ʠʣʠ ʞʝ ʦʩʥʦʚʥʳʝ ʢʦʤ-

ʧʦʥʝʥʪʳ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘʣʠʯʠʷ, ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ [1, c. 193-194 ʠ 137-138]. 

ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʠ ʆʆʅ (ʌɸʆ), ɺʩʝʤʠʨʥʘʷ ʧʨʦ-

ʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ (ɺʇʇ) ʠ ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʬʦʥʜ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 

(ʄʌʉʈ) ʩʦʪʨʫʜʥʠʯʘʶʪ ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʤʠʨʝ.  

ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʜʦʢʫʤʝʥʪʦʚ ʚʢʣʶʯʝʥʳ ʧʝʨʝʩʤʦʪʨʝʥʥʳʝ ʤʠʥʠʤʘʣʴʥʳʝ ʜʠʝʪʠʯʝʩʢʠʝ ʧʦ-

ʪʨʝʙʥʦʩʪʠ ʚ ʵʥʝʨʛʠʠ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥ, ʦʙʥʦʚʣʝʥʠʝ ʜʘʥʥʳʭ ʦ ʥʘʩʝʣʝʥʠʠ ʤʠʨʘ ʠ ʦʮʝʥʢʠ ʧʦ-

ʪʝʨʴ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʚ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʝ ʜʣʷ ʢʘʞʜʦʡ ʩʪʨʘʥʳ. ʀʟʤʝʨʝʥʠʷ, ʢʦʪʦʨʳʝ ʫʯʠʪʳ-

ʚʘʶʪ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ, ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʜʠʝʪʠʯʝʩʢʦʝ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʝ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʦ-

ʚʦʣʴʩʪʚʠʷ, ʮʝʥʳ ʥʘ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝ, ʨʘʩʭʦʜʳ ʥʘ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝ ʠ ʚʦʣʘʪʠʣʴʥʦʩʪʴ ʧʨʦʜʦʚʦʣʴ-

ʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ. ʕʪʘʧʳ ʦʪʩʫʪʩʪʚʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʘʨʴʠʨʫʶʪʩʷ ʦʪ ʩʠʪʫ-

ʘʮʠʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦ ʤʘʩʩʦʚʦʛʦ ʛʦʣʦʜʘ. 

ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʤʣʘʜʝʥʯʝʩʢʦʡ ʠ ʜʝʪʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ, ʥʦ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʥʠʟ-

ʢʠʤʠ ʪʝʤʧʘʤʠ, ʯʝʤ ʚʦ ʚʨʝʤʷ ʛʦʣʦʜʘ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʟʘʜʝʨʞʢʘ ʨʦʩʪʘ ʧʨʦʠʟʦʰʣʘ, ʫʣʫʯʰʝʥʥʦʝ 
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ʧʦʪʨʝʙʣʝʥʠʝ ʧʠʱʠ ʧʦʩʣʝ ʚʦʟʨʘʩʪʘ ʦʢʦʣʦ ʜʚʫʭ ʣʝʪ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʦʙʨʘʪʠʪʴ ʚʩʧʷʪʴ ʫʱʝʨʙ. ɿʘ-

ʜʝʨʞʢʘ ʨʦʩʪʘ ʩʘʤʘ ʧʦ ʩʝʙʝ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʤʝʭʘʥʠʟʤ ʧʨʝʦʜʦʣʝʥʠʷ, ʧʨʠʚʦʜʷ ʨʘʟʤʝʨ 

ʪʝʣʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʢʘʣʦʨʠʷʤʠ, ʜʦʩʪʫʧʥʳʤʠ ʚ ʟʨʝʣʦʤ ʚʦʟʨʘʩʪʝ ʚ ʪʦʤ ʤʝʩʪʝ, ʛʜʝ ʨʦʜʠʣʩʷ ʨʝ-

ʙʝʥʦʢ. ʆʛʨʘʥʠʯʝʥʠʝ ʨʘʟʤʝʨʘ ʪʝʣʘ ʢʘʢ ʩʧʦʩʦʙ ʘʜʘʧʪʘʮʠʠ ʢ ʥʠʟʢʠʤ ʫʨʦʚʥʷʤ ʵʥʝʨʛʠʠ (ʢʘʣʦʨʠʡ) 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʟʜʦʨʦʚʴʝ ʪʨʝʤʷ ʩʧʦʩʦʙʘʤʠ: 

ʇʨʝʞʜʝʚʨʝʤʝʥʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʦʨʛʘʥʦʚ ʚ ʟʨʝʣʦʤ ʚʦʟʨʘʩʪʝ. ʅʘʧʨʠ-

ʤʝʨ, 50-ʣʝʪʥʠʡ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʫʤʝʨʝʪʴ ʦʪ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ, ʧʦʪʦʤʫ ʯʪʦ ʝʛʦ ʩʝʨʜʮʝ 

ʩʪʨʘʜʘʣʦ ʩʪʨʫʢʪʫʨʥʳʤʠ ʜʝʬʝʢʪʘʤʠ ʚʦ ʚʨʝʤʷ ʨʘʥʥʝʛʦ ʨʘʟʚʠʪʠʷ. ʅʠʟʢʦʨʦʩʣʳʝ ʞʝ ʣʶʜʠ ʩʪʨʘ-

ʜʘʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʙʦʣʝʟʥʝʡ, ʯʝʤ ʪʝ, ʢʪʦ ʥʝ ʧʦʜʚʝʨʛʩʷ ʟʘʜʝʨʞʢʝ ʨʦʩʪʘ 

ʠ ʪ.ʜ. 

ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʜʦʝʜʘʥʠʝ ʦʩʦʙʝʥʥʦ ʚ ʨʘʥʥʝʤ ʜʝʪʩʪʚʝ ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʷʤ 

ʢʦʛʥʠʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʇʦʵʪʦʤʫ ʦʥ ʩʦʟʜʘʝʪ ʥʝʨʘʚʝʥʩʪʚʦ ʤʝʞʜʫ ʜʝʪʴʤʠ, ʢʦʪʦʨʳʝ ʥʝ ʠʩʧʳʪʳ-

ʚʘʣʠ ʩʝʨʴʝʟʥʦʛʦ ʥʝʜʦʝʜʘʥʠʷ. ʋʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ ʤʥʦʛʦʥʘʮʠʦʥʘʣʴʥʳʝ ʢʦʨʧʦʨʘʮʠʠ ʨʘʩʧʦʣʘʛʘʶʪ 

ʬʠʥʘʥʩʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ ʜʣʷ ʩʢʫʧʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʦʙʝʜʥʝʚʰʠʭ ʩʪʨʘʥ, ʦʩʦ-

ʙʝʥʥʦ ʚ ʪʨʦʧʠʢʘʭ. ʆʥʠ ʪʘʢʞʝ ʠʤʝʶʪ ʧʦʣʠʪʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ, ʯʪʦʙʳ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʵʪʠ ʨʝʩʫʨʩʳ 

ʚ ʵʢʩʢʣʶʟʠʚʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʦʚʘʨʥʳʭ ʢʫʣʴʪʫʨ ʜʣʷ ʧʨʦʜʘʞʠ ʧʨʦʤʳʰʣʝʥʥʦ ʨʘʟʚʠʪʳʤ ʩʪʨʘ-

ʥʘʤ ʟʘ ʧʨʝʜʝʣʘʤʠ ʪʨʦʧʠʢʦʚ ʠ ʚ ʧʨʦʮʝʩʩʝ ʚʳʪʝʩʥʝʥʠʷ ʙʝʜʥʳʭ ʠʟ ʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʭ ʟʝʤʝʣʴ. 

ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʪʦʯʢʝ ʟʨʝʥʠʷ, ʥʘʪʫʨʘʣʴʥʳʤ ʬʝʨʤʝʨʘʤ ʦʩʪʘʝʪʩʷ ʚʦʟʜʝʣʳʚʘʪʴ ʪʦʣʴʢʦ ʟʝʤʣʠ, 

ʢʦʪʦʨʳʝ ʥʘʩʪʦʣʴʢʦ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʥʝ ʧʨʝʜʩʪʘʚ-

ʣʷʶʪ ʠʥʪʝʨʝʩʘ ʜʣʷ ʤʥʦʛʦʥʘʮʠʦʥʘʣʴʥʳʭ ʢʦʨʧʦʨʘʮʠʡ. 

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ, ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʡ ʩʫʚʝʨʝʥʠʪʝʪ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʦʙʱʠʥʳ 

ʜʦʣʞʥʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʷʪʴ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʯʪʦ ʧʨʦʜʦ-

ʚʦʣʴʩʪʚʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʘʚ ʯʝʣʦʚʝʢʘ. ʇʦʩʢʦʣʴʢʫ ʥʝʩʢʦʣʴʢʦ ʪʨʘʥʩʥʘʮʠʦʥʘʣʴ-

ʥʳʭ ʢʦʨʧʦʨʘʮʠʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʜʚʠʛʘʶʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʨʘʟʚʠʚʘ-

ʶʱʠʭʩʷ ʩʪʨʘʥʘʭ, ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʫʣʫʯʰʝʥʥʳʝ ʩʝʤʝʥʘ, ʭʠʤʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ 

ʠ ʧʝʩʪʠʮʠʜʳ, ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʘʥʘʣʠʟʠʨʫʝʤʳʤ ʠ ʦʙʩʫʞʜʘʝʤʳʤ ʚʦʧʨʦ-

ʩʦʤ. 

ʊʝʢʫʱʠʝ ʧʨʦʛʥʦʟʳ ʆʆʅ ʧʦʢʘʟʳʚʘʶʪ ʧʨʦʜʦʣʞʘʶʱʠʡʩʷ ʨʦʩʪ ʥʘʩʝʣʝʥʠʷ ʚ ʙʫʜʫʱʝʤ (ʥʦ 

ʥʝʫʢʣʦʥʥʦʝ ʩʥʠʞʝʥʠʝ ʪʝʤʧʦʚ ʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ), ʧʨʠ ʵʪʦʤ ʤʠʨʦʚʦʝ ʥʘʩʝʣʝʥʠʝ, ʢʘʢ ʦʞʠʜʘʝʪʩʷ, 

ʜʦʩʪʠʛʥʝʪ 9,8 ʤʣʨʜ ʯʝʣʦʚʝʢ ʚ 2050 ʛʦʜʫ ʠ 11,2 ʤʣʨʜ ʯʝʣʦʚʝʢ ʢ 2100 ʛʦʜʫ. ʆʮʝʥʢʠ ʦʪʜʝʣʘ ʥʘʨʦ-

ʜʦʥʘʩʝʣʝʥʠʷ ʆʆʅ ʟʘ 2150 ʛʦʜ ʢʦʣʝʙʣʶʪʩʷ ʤʝʞʜʫ 3,2 ʠ 24,8 ʤʣʨʜ.; ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʙʦʣʝʝ ʥʠʟʢʫʶ ʦʮʝʥʢʫ. 

ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʩʪʘʚʷʪ ʧʦʜ ʩʦʤʥʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʨʦʩʪʘ ʤʠʨʦʚʦʛʦ ʥʘʩʝ-

ʣʝʥʠʷ, ʧʦʜʯʝʨʢʠʚʘʷ ʨʘʩʪʫʱʝʝ ʜʘʚʣʝʥʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʛʣʦʙʘʣʴʥʳʝ ʧʦʩʪʘʚʢʠ ʧʨʦʜʦ-

ʚʦʣʴʩʪʚʠʷ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʨʝʰʝʥʠʷ ʜʣʷ ʢʦʨʤʣʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʠʣʣʠʘʨʜʦʚ ʚ ʙʫʜʫʱʝʤ ʘʥʘʣʠʪʠʢʘʤʠ ʪʱʘ-

ʪʝʣʴʥʦ ʠʟʫʯʘʶʪʩʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʥʳʤ ʢ ʧʨʦʙʣʝʤʝ ʛʦʣʦʜʘ ʷʚʣʷʶʪʩʷ ʩʪʨʘʥʳ ɸʬ-

ʨʠʢʠ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ɺʩʝʤʠʨʥʦʡ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʧʨʦʙʣʝʤʘ ʛʦʣʦʜʘ ʚ ɸʬ-

ʨʠʢʝ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʩʣʝʜʫʶʱʠʭ ʩʪʨʘʥʘʭ: ʏʘʜ, ɼʝʤʦʢʨʘʪʠʯʝʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ 

ʂʦʥʛʦ, ɸʥʛʦʣʘ, ʄʦʟʘʤʙʠʢ ʠ ʜʨʫʛʠʝ. ʇʦʤʠʤʦ ɸʬʨʠʢʠ, ʧʨʦʙʣʝʤʘ ʛʦʣʦʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʩʪʨʘʥʘʭ 

ʎʝʥʪʨʘʣʴʥʦʡ ɸʤʝʨʠʢʠ ʠ ʖʞʥʦʡ ɸʟʠʠ. 

ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʧʨʦʙʣʝʤ ʚ ʩʪʨʘʥʘʭ ɸʬʨʠʢʠ ʷʚʣʷʝʪʩʷ ʩʣʝʜʫ-

ʶʱʝʝ: ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʥʝʭʚʘʪʢʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ (ʟʘʩʫʭʘ), ʜʝʛʨʘʜʘʮʠʷ ʟʝʤʝʣʴ, ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʝ ʙʦʣʝʟʥʠ ʠ ʜʨʫʛʦʝ. 
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ɺr ʚʦʜʳ. 

1. ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʮʝʣʝʡ ʘʛʨʘʨʥʦʡ ʠ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʋʟʙʝʢʠʩʪʘʥʘ. ʎʝʣʴʶ ʷʚʣʷʝʪʩʷ ʚʩʝʤʠʨʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʚ ʜʦ-

ʩʪʘʪʢʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʤʠ ʪʦʚʘʨʘʤʠ ʧʝʨʚʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. 

2. ʇʦʥʷʪʠʝ ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʦʙʨʘʟ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʧʦʤʦʛʘʶʱʠʡ 

ʩʦʭʨʘʥʠʪʴ ʟʜʦʨʦʚʴʝ ʠ ʩʥʠʟʠʪʴ ʨʠʩʢ ʥʝʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʥʦʨʤʘʣʠʟʦʚʘʪʴ ʨʝʞʠʤ ʩʥʘ, 

ʧʫʪʸʤ ʢʦʥʪʨʦʣʷ ʥʘʜ ʧʦʚʝʜʝʥʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ. ʉʦʚʨʝʤʝʥʥʳʡ ʩʧʝʮʠʘʣʠʩʪ ʥʘʨʷʜʫ ʩ ʭʦʨʦʰʝʡ 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʦʡ ʧʦ ʠʟʙʨʘʥʥʦʤʫ ʚʠʜʫ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʣʞʝʥ ʠʤʝʪʴ 

ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʠ ʚʳʩʦʢʫʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ. 

3. ʇʨʦʙʣʝʤʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʛʦʣʦʜʘ ʧʨʠʚʦʜʠʪ ʢ ʨʘʥʥʝʡ ʤʣʘʜʝʥʯʝʩʢʦʡ 

ʩʤʝʨʪʥʦʩʪʠ ʠ ʩʫʞʝʥʥʦʤʫ ʚʠʜʫ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʧʠʨʘʤʠʜʳ. ʅʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʳ ʜʘʥʥʦʡ 

ʧʨʦʙʣʝʤʝ ʩʪʨʘʥʳ ɸʬʨʠʢʠ, ʎʝʥʪʨʘʣʴʥʦʡ ɸʤʝʨʠʢʠ ʠ ʖʞʥʦʡ ɸʟʠʠ. 

4. ʇʨʦʙʣʝʤʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʚʠʜʫ ʧʨʦʛʥʦʟʘ ʫʚʝ-

ʣʠʯʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʩʦʢʨʘʱʝʥʠʷ ʦʙʲʝʤʦʚ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʭʦʜʠʪ ʚ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʩʦʚʨʝʤʝʥʥʦʩʪʠ, ʧʦ-

ʩʢʦʣʴʢʫ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʩʦʢʨʘʱʝʥʠʝ ʧʘʰʝʥʥʳʭ ʫʛʦʜʠʡ, ʜʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʳ-

ʟʦʚʳ ʯʝʣʦʚʝʯʝʩʪʚʫ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ. ʈʘʟʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʢʘʢ ʢʘ-

ʯʝʩʪʚʦ ʞʠʟʥʠ, ʪʘʢ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ. 
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ʧʣʦʱʘʜʴʶ 80730 ʛʘ) ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʤʘʢʨʦʩʢʣʦʥʘ ʭʨʝʙʪʘ ʉʘʡʣʶʛʝʤ (ʢʣʘʩʪʝʨʳ çʉʘʡ-
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A.V. Bondarenko, A.A. Bondarenko 

 

BIOLOGICAL RESOURCES OF THE TRANSBOUNDARY BIOSPHERE TERRITORY 

çALTAIè: DIURNAL BUTTERFLIES OF THE çSAILYUGEMSKYè NATIONAL PARK 

 

Abstract. Sailyugemsky National Park is successfully functioning, solving the tasks of preserv-

ing rare and endangered species, including the flag ones ï snow leopard and argali, general biodiver-

sity and the environment. The modern territory of the park covers small areas of the western macro-

scline of the North Chui Ridge (Argut cluster with an area of 80730 ha) and the northwestern part of 

the macroscline of the Sailugem ridge (Sailugem clusters ï 35050 ha and Ulandryk ï 3250 ha). 

Keywords: clusters: ñArgutò, ñSailugemò, ñUlandrykò, diurnal butterflies, arealological 
groups, endemics. 

 

ɺʚʝʜʝʥʠʝ. ʀʟʫʯʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤ ʦʪʥʦʰʝʥʠʠ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʄʆ çʂʦʰ-ɸʛʘʯʩʢʠʡè ʨʘʡʦʥ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ. ɺ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʜʚʫʭ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʚʠʥʮʠʡ: ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ʠ ʎʝʥʪʨʘʣʴʥʦ-ɸʣʪʘʡʩʢʦʡ ʚ ɸʣʪʘʡ-

ʩʢʦʡ ʛʦʨʥʦʡ ʦʙʣʘʩʪʠ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʩʪʨʘʥʳ [11-12]. ʇʦ ʜʘʥʥʳʤ 

ɻ.ʅ. ʆʛʫʨʝʝʚʦʡ [15] ʭʘʨʘʢʪʝʨʠʟʫʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ɸʣʪʘʡʩʢʦʡ ʧʨʦʚʠʥʮʠʠ ʠ ʏʫʡ-

ʩʢʦ-ɸʨʛʫʪʩʢʦʛʦ (ʢʣʘʩʪʝʨ çɸʨʛʫʪè) ʪʘʝʞʥʦ-ʣʝʩʥʦʛʦ ʨʘʡʦʥʦʚ. ɺʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʭʨʝʙʪʘ ʉʘʡʣʶʛʝʤ 

(ʜʦʣʠʥʘ ʨ. ʋʣʘʥʜʨʳʢ, ʢʣʘʩʪʝʨ çʋʣʘʥʜʨʳʢè) ʦʪʥʦʩʠʪʩʷ ʢ ɹʫʛʫʟʫʥʩʢʦʤʫ ʩʪʝʧʥʦʤʫ ʨʘʡʦʥʫ, ʘ ʮʝʥ-

ʪʨʘʣʴʥʳʝ ʠ ʟʘʧʘʜʥʳʝ ʦʪʨʦʛʠ ʭʨʝʙʪʘ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ, ʢʣʘʩʪʝʨ çʉʘʡʣʶʛʝʤè) ï ʢ ʉʘʡʣʶʛʝʤʩʢʦʤʫ 

ʧʫʩʪʦʰʥʦ-ʪʫʥʜʨʦʚʦ-ʩʪʝʧʥʦʤʫ. ʇʦʷʩʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʝʚʝʨʥʦʛʦ ʤʘʢʨʦʩʢʣʦʥʘ ʭʨʝʙʪʘ ʉʘʡʣʶʛʝʤ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʨʘʡʥʝʡ ʘʨʠʜʥʦʩʪʴʶ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʘʩʠʤʤʝʪʨʠʯʥʦʝ ʨʘʩ-

ʧʦʣʦʞʝʥʠʝ ʚʳʩʦʪʥʳʭ ʧʦʷʩʦʚ ï ʫʥʠʢʘʣʴʥʦʝ ʩʤʳʢʘʥʠʝ ʣʘʥʜʰʘʬʪʦʚ ʚʳʩʦʢʦʛʦʨʥʳʭ ʮʝʥʪʨʘʣʴʥʦ-

ʘʟʠʘʪʩʢʠʭ ʩʪʝʧʝʡ ʠ ʚʳʩʦʢʦʛʦʨʥʳʭ ʪʫʥʜʨ, ʧʨʠ ʚʳʧʘʜʝʥʠʠ ʣʝʩʥʦʛʦ ʧʦʷʩʘ.  

 ɺ ʟʘʜʘʯʫ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʚʪʦʨʦʚ ʚʭʦʜʠʪ, ʚʦ-ʧʝʨʚʳʭ, ʘʥʘʣʠʟ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʢ ʥʘʩʪʦʷ-

ʱʝʤʫ ʚʨʝʤʝʥʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʙʦʣʝʝ ʯʝʤ ʟʘ 100 ʣʝʪ, ʚʦ-ʚʪʦʨʳʭ, ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʩʦ-

ʩʪʘʚʣʝʥʠʝ ʬʘʫʥʠʩʪʠʯʝʩʢʠʭ ʩʧʠʩʢʦʚ ʦʪʜʝʣʴʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʘʩʪʝʨʘ. ɺ-ʪʨʝʪʴʠʭ, ʚʳʷʚʣʝʥʠʝ ʩʧʝ-

ʮʠʬʠʢʠ ʠ ʦʙʦʩʦʙʣʝʥʥʦʩʪʠ ʬʘʫʥʳ ʛʫʤʠʜʥʳʭ ʠ ʘʨʠʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʧʘʨʢʘ. ɺ-ʯʝʪʚʝʨʪʳʭ, ʦʮʝʥʢʘ 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʠ ʘʨʝʘʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧʠʨʦʚʦʢ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʉ ʤʦʤʝʥʪʘ ʚʳʭʦʜʘ ʧʝʨʚʳʭ ʩʚʦʜʥʳʭ ʨʘʙʦʪ ʧʦ ʩʠʩʪʝʤʘʪʠʢʝ ʜʥʝʚ-

ʥʳʭ ʙʘʙʦʯʝʢ ʧʨʦʰʣʦ ʫʞʝ ʙʦʣʝʝ ʚʝʢʘ, ʢʦʪʦʨʳʝ ʧʦʩʚʷʱʝʥʳ ʦʪʜʝʣʴʥʳʤ ʦʙʣʘʩʪʷʤ ɸʣʪʘʝ-ʉʘʷʥ-

ʩʢʦʡ ʛʦʨʥʦʡ ʩʪʨʘʥʳ, ʥʘʧʨʠʤʝʨ, ɸʣʪʘʶ [18;13-14]. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʩʧʣʝʩʢ 

ʧʫʙʣʠʢʘʮʠʡ ʚ ʢʦʥʮʝ 20 ʚʝʢʘ [16;8-9;17;19], ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʧʨʦʜʦʣʞʘʶʪ ʥʦʩʠʪʴ ʦʙʟʦʨ ʦʪʜʝʣʴ-
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ʥʳʭ ʧʨʦʚʠʥʮʠʘʣʴʥʳʭ ʩʚʦʜʦʢ, ʚ ʦʩʥʦʚʥʦʤ ʢʘʩʘʶʱʠʭʩʷ ɸʣʪʘʷ ʠ ɸʟʠʘʪʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ. ɽʩʪʝ-

ʩʪʚʝʥʥʦ, ʯʪʦ ʩ ʪʝʭ ʧʦʨ ʧʨʦʰʣʠ ʥʝʢʦʪʦʨʳʝ, ʧʦʨʦʡ ʚʝʩʴʤʘ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʠʩʪʝʤʘ-

ʪʠʢʝ ʜʥʝʚʥʳʭ ʙʘʙʦʯʝʢ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʯʪʦ ʦʧʫʙʣʠʢʦʚʘʥ çʂʘʪʘʣʦʛ ʯʝʰʫʝʢʨʳ-

ʣʳʭ (Lepidoptera) ʈʦʩʩʠʠè [7], ʩʠʩʪʝʤʘʪʠʢʘ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʥʘʩʝʢʦʤʳʭ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ 

ʥʦʩʠʪ ʥʝʢʦʪʦʨʳʝ ʨʘʟʥʦʛʣʘʩʠʷ. ʇʦʵʪʦʤʫ ʥʘʤ ʧʨʠʰʣʦʩʴ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ 

ʨʘʟʥʦʨʦʜʥʳʭ ʚ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʖʛʦ-ɺʦʩʪʦʯ-

ʥʦʤʫ ʠ ʎʝʥʪʨʘʣʴʥʦʤʫ ɸʣʪʘʶ [7-10;13-14;16-19], ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʘʥʥʦʪʠʨʦʚʘʥʥʦʛʦ ʩʧʠʩʢʘ ʚʠ-

ʜʦʚ ʧʦ ʢʣʘʩʪʝʨʘʤ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ. 

ɹʦʣʝʝ 200 ʩʪʘʪʝʡ ʦʧʫʙʣʠʢʦʚʘʥʦ ʧʝʨʚʳʤ ʘʚʪʦʨʦʤ, ʢʦʪʦʨʳʡ ʧʦʩʚʷʪʠʣ ʠʟʫʯʝʥʠʶ ʖʛʦ-ɺʦ-

ʩʪʦʯʥʦʛʦ ɸʣʪʘʷ [1-3], ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʡ ʄʦʥʛʦʣʠʠ ʠ ʖʛʦ-ɿʘʧʘʜʥʦʡ 

ʊʳʚʳ ʙʦʣʝʝ 30 ʣʝʪ, ʧʦʣʝʚʳʝ ʠ ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦʩʣʫʞʠʣʠ ʦʩʥʦʚʦʡ 

ʜʣʷ ʪʨʝʭ ʤʦʥʦʛʨʘʬʠʡ: çɹʫʣʘʚʦʫʩʳʝ ʯʝʰʫʝʢʨʳʣʳʝ ʖʛʦ-ɺʦʩʪʦʯʥʦʛʦ ɸʣʪʘʷ (ʢʘʜʘʩʪʨ), çɿʦʦʛʝʦ-

ʛʨʘʬʠʷ ʙʫʣʘʚʦʫʩʳʭ ʯʝʰʫʝʢʨʳʣʳʭ ʖʛʦ-ɺʦʩʪʦʯʥʦʛʦ ɸʣʪʘʷè, çɼʥʝʚʥʳʝ ʙʘʙʦʯʢʠ ɸʣʪʘʝ-ʉʘʷʥ-

ʩʢʦʡ ʛʦʨʥʦʡ ʩʪʨʘʥʳ: ʬʘʫʥʘ ʠ ʥʘʩʝʣʝʥʠʝè [4-6]. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺʧʝʨʚʳʝ ʩʦʩʪʘʚʣʝʥ ʘʥʥʦʪʠʨʦʚʘʥʥʳʡ ʩʧʠʩʦʢ ʚʠʜʦʚ ʜʣʷ ʪʨʝʭ 

ʢʣʘʩʪʝʨʦʚ ʅʇ çʉʘʡʣʶʛʝʤʩʢʠʡè. ʌʘʫʥʠʩʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦ ʯʠʩʣʫ ʚʠʜʦʚ ʚ ʛʫʤʠʜʥʳʭ, ʘʨʠʜʥʳʭ 

ʠ ʩʝʤʠʘʨʠʜʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ (ʢʣʘʩʪʝʨʘʭ) ʩʬʦʨʤʠʨʦʚʘʥ ʚ ʦʩʥʦʚʥʦʤ ʪʨʘʥʩʧʘʣʝʘʨʢʪʠʯʝʩʢʠʤʠ, ʚ 

ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʚʦʩʪʦʯʥʦ-ʧʘʣʝʘʨʢʪʠʯʝʩʢʠʤʠ ʠ ʟʘʧʘʜʥʦ-ʮʝʥʪʨʘʣʴʥʦ-ʧʘʣʝʘʨʢʪʠʯʝʩʢʠʤʠ ʚʠ-

ʜʘʤʠ. ɽʱʝ ʤʝʥʴʰʝʝ ʚʣʠʷʥʠʝ ʚʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʬʦʨʤ, ʧʨʠʯʝʤ ʩʨʝʜʠ ʥʠʭ ʚʣʠʷʥʠʝ ʩʠʙʠʨ-

ʩʢʦ-ʮʝʥʪʨʘʣʴʥʦʘʟʠʘʪʩʢʠʭ ʚʠʜʦʚ ʦʩʪʘʝʪʩʷ ʟʥʘʯʠʤʳʤ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʘʟʘʭʩʪʘʥʩʢʦ-ʩʨʝʜʥʝʘʟʠʘʪ-

ʩʢʠʤʠ ʠ ʚʦʩʪʦʯʥʦ-ʝʚʨʦʧʝʡʩʢʠʤʠ ʚʠʜʘʤʠ. 

ʊʘʙʣʠʮʘ 1  

ɸʥʥʦʪʠʨʦʚʘʥʥʳʡ ʩʧʠʩʦʢ ʚʠʜʦʚ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çʉʘʡʣʶʛʝʤʩʢʠʡè,  

ʢʣʘʩʪʝʨʳ: çɸʨʛʫʪè, çʉʘʡʣʶʛʝʤè ʠ çʋʣʘʥʜʨʳʢè 
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1. Mushampia tessellum 

(H¿bner, [1803]) ï ʊʦʣ-

ʩʪʦʛʦʣʦʚʢʘ ʤʦʟʘʠʯʥʘʷ 

Hesperiidae -  

ʊʦʣʩʪʦ- 

ʛʦʣʦʚʢʠ 

- + +    ɿʇɸ3 

2. Spialia orbifer (H¿bner, 

[1823]) ï ʊʦʣʩʪʦʛʦʣʦʚʢʘ 

ʢʨʫʛʣʦʧʷʪʥʠʩʪʘʷ 

Hesperiidae + + +    ʊʇɸ 

3. Pyrgus alveus (H¿bner, 

[1803]) ï ʊʦʣʩʪʦʛʦʣʦʚʢʘ 

ɸʣʴʚʝʫʩ 

Hesperiidae + + +    ɿʇɸ3 

4. P. centaureae (Rambur, 

1839) ï ʊʦʣʩʪʦʛʦʣʦʚʢʘ 

ʚʘʩʠʣʴʢʦʚʘʷ ʠʣʠ ʩʝʚʝʨ-

ʥʘʷ 

Hesperiidae + + +    ʊʇɸ 

5. P. sibirica (Reverdin, 

1911) ï ʊʦʣʩʪʦʛʦʣʦʚʢʘ 

ʩʠʙʠʨʩʢʘʷ 

Hesperiidae + - -    ɺʂʉ 

6. P. malvae (Linnaeus, 

1758) 

ï ʊʦʣʩʪʦʛʦʣʦʚʢʘ ʤʘʣʴʚʦ-

ʚʘʷ 

Hesperiidae + + +    ʊʇɸ 

7. P. serratulae (Rambur, 

[1839]) ï ʊʦʣʩʪʦʛʦʣʦʚʢʘ 

ʩʝʨʧʫʭʦʚʘʷ 

Hesperiidae + - -    ɿʇɸ3 

8. Carcharodus palaemon 

(Pallas, 1771) ï ʊʦʣʩʪʦ-

ʛʦʣʦʚʢʘ ʇʘʣʝʤʦʥ 

Hesperiidae + + +    ʊʇɸ 
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9. C. silvicola (Meigen, 

1829) ï ʂʨʝʧʢʦʛʦʣʦʚʢʘ 

ʣʝʩʥʘʷ 

Hesperiidae + + +    ʊʇɸ 

10. Thymelicus lineola 

(Ochsenheimer, 1808) ï 

ʊʦʣʩʪʦʛʦʣʦʚʢʘ ʪʠʨʝ 

Hesperiidae + + +    ʊʇɸ 

11. Hesperia comma 

(Linnaeus, 1758) ï ʊʦʣ-

ʩʪʦʛʦʣʦʚʢʘ ʟʘʧʷʪʘʷ 

Hesperiidae + + +    ʊʇɸ 

12. Parnassius ariadne 

(Lederer, 1853) * ï ɸʧʦʣ-

ʣʦʥ ʂʣʘʨʠʫʩ  

ʩʫʙʵʥʜʝʤʠʢ ɸʣʪʘʡʩʢʦʡ 

ʛʦʨʥʦʡ ʩʪʨʘʥʳ  

Papilionidae - 

ʇʘʨʫʩʥʠʢʠ 

+ - - + 

 

3  *  

 

ɺʂʉ 

13. P. tenedius Eversmann, 

1851 ï ʇʘʨʫʩʥʠʢ ʚʦʩʪʦʯ-

ʥʦʩʠʙʠʨʩʢʠʡ 

Papilionidae + + - + 2  ɺʇɸ 

14. P. eversmanni [M®n®tri®s, 

1850] ï ɸʧʦʣʣʦʥ 

ʕʚʝʨʩʤʘʥʘ 

Papilionidae + + + +   ɺʇɸ 

15. P. stubbendorfii 

M®n®tri®s, 1849 ï ɸʧʦʣ-

ʣʦʥ ʐʪʫʙʙʝʥʜʦʨʬʘ 

Papilionidae + + +    ɺʇɸ 

16. P. apollo (Linnaeus, 

1758) ï ɸʧʦʣʣʦʥ 

Papilionidae + + + + 2  ɿʇɸ3 

17. P. nomion Fischer von 

Waldheim, 1823 ï ɸʧʦʣ-

ʣʦʥ ʥʦʤʠʦʥ 

Papilionidae + + +    ɺʇɸ 

18. P. phoebus (Fabricius, 

1793) ï ɸʧʦʣʣʦʥ ʌʝʙ 

Papilionidae + + +    ʊʇɸ 

19. Papilio machaon 

(Linnaeus, 1758) ï ʄʘ-

ʭʘʦʥ  

Papilionidae + - -    ʊʇɸ 

20. Leptidea sinapis (Lin-

naeus, 1758) ï ɹʝʣʷʥʢʘ 

ʛʦʨʦʰʢʦʚʘʷ  

Pieridae - ɹʝ-

ʣʷʥʢʠ 

+ + +    ɿʇɸ3 

21. Euchloe creusa (Double-

day, [1847]) ï ɿʦʨʴʢʘ 

ʂʨʝʫʩʘ 

Pieridae - + +    ɺʇɸ 

22. Aporia crataegi (Lin-

naeus, 1758) ï ɹʦʷʨʳʰ-

ʥʠʮʘ  

Pieridae + - -    ʊʇɸ 

23. Pieris brassicae (Lin-

naeus, 1758) ï ʂʘʧʫʩʪ-

ʥʠʮʘ  

Pieridae + - -    ʊʇɸ 

24. P. napi (Linnaeus, 1758) 

ï ɹʝʣʷʥʢʘ ʙʨʶʢʚʝʥʥʘʷ 

Pieridae + - -    ʊʇɸ 

25. P. rapae (Linnaeus, 1758) 

ï ʈʝʧʥʠʮʘ  

Pieridae + - -    ʊʇɸ 

26. Pontia chloridice 

(H¿bner, [1813]) ï ɹʝ-

ʣʷʥʢʘ ʩʪʝʧʥʘʷ  

Pieridae + + +    ɿʇɸ3 

27. P. edusa (Fabricius, 1777) 

ï ɹʝʣʷʥʢʘ ʨʘʧʩʦʚʘʷ 

Pieridae + + +    ʊʇɸ 

28. P. callidice (H¿bner, 

[1800]) ï ɹʝʣʷʥʢʘ ʘʣʴ-

ʧʠʡʩʢʘʷ 

Pieridae + + +    ʊʇɸ 

29. Colias chrysotheme (Es-

per, [1871]) ï ɾʝʣʪʫʰʢʘ 

ʟʦʣʦʪʠʩʪʘʷ  

Pieridae - + +    ɺʂɽ

ʉ 

30. C. hyale (Linnaeus, 1758) 

ï ɾʝʣʪʫʰʢʘ ʣʫʛʦʚʘʷ 

Pieridae + + +    ʊʇɸ 
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31. C. tamerlana Staudinger, 

1897 ï ɾʝʣʪʫʰʢʘ ʤʦʥ-

ʛʦʣʴʩʢʘʷ 

Pieridae - + +    ɺʂʉ 

32. C. tyche (Bºber, 1812) ï 

ɾʝʣʪʫʰʢʘ ʩʝʚʝʨʥʘʷ 

Pieridae - + +    ʊʇɸ 

33. Gonepteryx rhamni 

(Linnaeus, 1758) ï ʃʠ-

ʤʦʥʥʠʮʘ ʠʣʠ ʂʨʫʰʠʥ-

ʥʠʮʘ 

Pieridae + - -    ɿʇɸ2 

34. Callophrys rubi 

(Linnaeus, 1758) ï ʄʘ-

ʣʠʥʥʠʮʘ ʦʙʳʢʥʦʚʝʥʥʘʷ 

Lycaenidae ï 

ɻʦʣʫʙʷʥʢʠ 

+ - -    ʊʇɸ 

35. Ahlbergia frivaldszkyi 

(Lederer, 1853) ï ʍʚʦ-

ʩʪʘʪʢʘ ʌʨʠʚʘʣʴʜʩʢʦʛʦ 

Lycaenidae + - -    ɺʇɸ 

36. Lycaena phlaeas 

(Linnaeus, 1761) ï ʏʝʨ-

ʚʦʥʝʮ ʧʷʪʥʠʩʪʳʡ 

Lycaenidae + + +    ʊʇɸ 

37. Cupido minimus (Fuessly, 

1775) ï ɻʦʣʫʙʷʥʢʘ ʢʘʨ-

ʣʠʢʦʚʘʷ 

Lycaenidae + + +    ʊʇɸ 

38. Tongeia fischeri (Evers-

mann, 1843) ï ɻʦʣʫʙʷʥʢʘ 

ʌʠʰʝʨʘ 

Lycaenidae + + +    ɺʇɸ 

39. Glaucopsyhe alexis (Poda, 

1761) ï ɻʦʣʫʙʷʥʢʘ ʘʣʝʢ-

ʩʠʩ 

Lycaenidae - + +    ɿʇɸ3 

40. G. argali (Elwes, 1899) ï 

ɻʦʣʫʙʷʥʢʘ ʘʨʛʘʣʠ 

Lycaenidae + + + + 1  ɺʂʉ 

41. Plebejus argyrognomon 

(Bergstrªsser, [1779]) ï 

ɻʦʣʫʙʷʥʢʘ ʘʨʛʠʨʦʛʥʦ-

ʤʦʥ 

Lycaenidae + + +    ʊʇɸ 

42. P. argus (Linnaeus, 1758) 

ï ɻʦʣʫʙʷʥʢʘ ʘʨʛʫʩ 

Lycaenidae + + +    ʊʇɸ 

43. P. lucifer (Staudinger, 

1867) ï ɻʦʣʫʙʷʥʢʘ ʃʶ-

ʮʠʬʝʨ 

Lycaenidae - + +    ɺʂʉ 

44. P. subsolanus 

(Eversmann, 1851) ï ɻʦ-

ʣʫʙʷʥʢʘ ʚʦʩʪʦʯʥʘʷ 

Lycaenidae - + +    ɺʇɸ 

45. Agriades glandon 

(Pr¿nner, 1798) ï ɻʦʣʫ-

ʙʷʥʢʘ ʘʨʢʪʠʯʝʩʢʘʷ 

Lycaenidae + + +    ʊʇɸ 

46. Albulina orbitulus 

(P¿ngeler, 1798) ï ɻʦʣʫ-

ʙʷʥʢʘ ʢʨʫʛʣʦʧʷʪʥʠʩʪʘʷ 

Lycaenidae + + +    ʊʇɸ 

47. Aricia eumedon (Esper, 

[1780]) ï ɻʦʣʫʙʷʥʢʘ ʵʚ-

ʤʝʜ 

Lycaenidae + + +    ʊʇɸ 

48. Polyommatus erotides 

Staudinger, 1892 ï ɻʦʣʫ-

ʙʷʥʢʘ ʶʞʥʦʩʠʙʠʨʩʢʘʷ 

Lycaenidae - + +    ɺʂʉ 

49. P. icarus (Rottemburg, 

1775) ï ɻʦʣʫʙʷʥʢʘ ʀʢʘʨ 

Lycaenidae + + +    ʊʇɸ 

50. Cyaniris semiargus (Rot-

temburg, 1775) ï ɻʦʣʫ-

ʙʷʥʢʘ ʣʝʩʥʘʷ 

Lycaenidae + + +    ʊʇɸ 

51. Agrodiaetus damon 

([Denis & Schifferm¿l-

ler], 1775) ï ɻʦʣʫʙʷʥʢʘ 

ʜʘʤʦʥ 

Lycaenidae + + +    ɿʇɸ3 
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52. L. virgaureae (Linnaeus, 

1758) ï ʏʝʨʚʦʥʝʮ ʦʛʥʝʥ-

ʥʳʡ 

Lycaenidae + + +    ʊʇɸ 

53. Neptis rivularis (Scopoli, 

1763) ï ʇʝʩʪʨʫʰʢʘ ʪʘ-

ʚʦʣʛʦʚʘʷ 

Nymphalidae - 

ʅʠʤʬʘʣʠʜʳ 

+ - -    ʊʇɸ 

54. Nymphalis antiopa (Lin-

naeus, 1758) ï ʊʨʘʫʨ-

ʥʠʮʘ 

ʅʠʤʬʘʣʠʜʳ + - -    ʊʇɸ 

55. N. vaualbum ([Denis & 

Schifferm¿ller], 1775) ï 

ʄʥʦʛʦʮʚʝʪʥʠʮʘ v- ʙʝʣʦʝ 

ʅʠʤʬʘʣʠʜʳ + + +    ʊʇɸ 

56. Aglais urticae (Linnaeus, 

1758) ï ʂʨʘʧʠʚʥʠʮʘ 

ʅʠʤʬʘʣʠʜʳ + + +    ʊʇɸ 

57. Polygonia c-album 

(Linnaeus, 1758) ï ʋʛʣʦ-

ʢʨʳʣʴʥʠʮʘ ʩ-ʙʝʣʦʝ 

ʅʠʤʬʘʣʠʜʳ + + +    ʊʇɸ 

58.  Vanessa cardui  

(Linnaeus, 1758) ï ʈʝ-

ʧʝʡʥʠʮʘ 

ʅʠʤʬʘʣʠʜʳ + + +    ʊʇɸ 

59. Euphydryas aurinia 

(Rottemburg, 1775) ï 

ʐʘʰʝʰʥʠʮʘ ɸʚʨʠʥʠʷ 

ʅʠʤʬʘʣʠʜʳ + + +    ɿʇɸ3 

60. E. iduna (Dalman, 1816) 

ï ʐʘʰʝʰʥʠʮʘ ʩʝʚʝʨʥʘʷ 

ʠʣʠ ʀʜʫʥʘ 

ʅʠʤʬʘʣʠʜʳ + + +    ʊʇɸ 

61. Melitaea cinxia 

(Linnaeus, 1758) ï ʐʘ-

ʰʝʰʥʠʮʘ ʮʠʥʢʩʠʷ 

ʅʠʤʬʘʣʠʜʳ + + +    ɿʇɸ3 

62. M. latonigena Eversmann, 

1847 ï ʐʘʰʝʰʥʠʮʘ ʣʘ-

ʪʦʥʠʛʝʥʘ 

ʅʠʤʬʘʣʠʜʳ + + +    ɺʂʉ 

63. M. phoebe ([Denis & 

Schifferm¿ller], 1775) ï 

ʐʘʰʝʰʥʠʮʘ ʌʝʙʘ 

ʅʠʤʬʘʣʠʜʳ - + +    ʊʇɸ 

64. M. arcesia (Bremer,1861) 

ï ʐʘʰʝʰʥʠʮʘ ʘʨʮʝʟʠʷ 

ʅʠʤʬʘʣʠʜʳ + + +    ʊʇɸ 

65. M. athalia (Rottemburg, 

1775) ï ʐʘʰʝʰʥʠʮʘ 

ʘʪʘʣʠʷ 

ʅʠʤʬʘʣʠʜʳ + - -    ʊʇɸ 

66. M. diamina (Lang,1789) ï 

ʐʘʰʝʰʥʠʮʘ ʜʠʘʤʠʥʘ 

ʅʠʤʬʘʣʠʜʳ - + +    ʊʇɸ 

67. M.britomartis (Ass-

man,1847) ï ʐʘʰʝʰ-

ʥʠʮʘ ʙʨʠʪʦʤʘʨʪʘ 

ʅʠʤʬʘʣʠʜʳ + - -     

68. M. menetriesi Caradja, 

1895 ï ʐʘʰʝʰʥʠʮʘ ʄʝ-

ʥʝʪʨʠʵ 

ʅʠʤʬʘʣʠʜʳ + + +    ɺʇɸ 

69. M. rebeli Wnukowsky, 

1929 ï ʐʘʰʝʰʥʠʮʘ ʈʝ-

ʙʝʣʷ 

ʅʠʤʬʘʣʠʜʳ + - -    ɺʂʉ 

70. Clossiana angarensis 

(Erschoff, 1870) ï ʇʝʨʣʘ-

ʤʫʪʨʦʚʢʘ ʘʥʛʘʨʩʢʘʷ 

ʅʠʤʬʘʣʠʜʳ + + +    ɺʇɸ 

71. C. dia (Linnaeus, 1767) ï 

ʇʝʨʣʘʤʫʪʨʦʚʢʘ ʤʘʣʘʷ 

ʅʠʤʬʘʣʠʜʳ - + +    ʊʇɸ 

72. C. eunomia (Esper, 

[1799]) ï ʇʝʨʣʘʤʫʪʨʦʚʢʘ 

ʵʚʥʦʤʠʷ 

ʅʠʤʬʘʣʠʜʳ + + +    ʊʇɸ 

73. C. euphrosyne (Linnaeus, 

1758) ï ʇʝʨʣʘʤʫʪʨʦʚʢʘ 

ʵʚʬʨʦʩʠʥʘ 

ʅʠʤʬʘʣʠʜʳ + + +    ʊʇɸ 
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74. C. freija (Th¿nberg, 1791) 

ï ʇʝʨʣʘʤʫʪʨʦʚʢʘ ʬʨʝʡʷ 

ʅʠʤʬʘʣʠʜʳ - + +    ʊʇɸ 

75. C. frigga (Th¿nberg, 

1791) ï ʇʝʨʣʘʤʫʪʨʦʚʢʘ 

ʬʨʠʛʛʘ 

ʅʠʤʬʘʣʠʜʳ - + +    ʊʇɸ 

76. C. selene ([Denis & 

Schifferm¿ller], 1775) ï 

ʇʝʨʣʘʤʫʪʨʦʚʢʘ ʩʝʣʝʥʘ 

ʅʠʤʬʘʣʠʜʳ + + +    ʊʇɸ 

77. C. selenis (Eversmann, 

1837) ï ʇʝʨʣʘʤʫʪʨʦʚʢʘ 

ʩʝʣʝʥʠʩ 

ʅʠʤʬʘʣʠʜʳ + + +    ʊʇɸ 

78. C. titania (Esper, [1793]) 

ï ʇʝʨʣʘʤʫʪʨʦʚʢʘ ʢʨʘʩʠ-

ʚʘʷ 

ʅʠʤʬʘʣʠʜʳ + + +    ʊʇɸ 

79. Boloria altaica (Grum- 

Grshimailo, 1893) ï ʇʝʨ-

ʣʘʤʫʪʨʦʚʢʘ ʘʣʪʘʡʩʢʘʷ 

ʅʠʤʬʘʣʠʜʳ + + +    ɺʂʉ 

80. B. frigidalis Warren, 1944 

ï ʇʝʨʣʘʤʫʪʨʦʚʢʘ ʭʣʘʜʦ-

ʣʶʙʠʚʘʷ 

ʅʠʤʬʘʣʠʜʳ + + +    ɺʂʉ 

81. B. aquilonaris (Stichel, 

1908) ï ʇʝʨʣʘʤʫʪʨʦʚʢʘ 

ʙʦʣʦʪʥʘʷ 

ʅʠʤʬʘʣʠʜʳ + - -    ʊʇɸ 

82. Issoria eugenia 

(Eversmann,1847) ï ʇʝʨ-

ʣʘʤʫʪʨʦʚʢʘ ɽʚʛʝʥʠʷ 

ʅʠʤʬʘʣʠʜʳ + + +    ʊʇɸ 

83. I. lathonia (Linnaeus, 

1758) ï ʇʝʨʣʘʤʫʪʨʦʚʢʘ 

ʙʣʝʩʪʷʱʘʷ 

ʅʠʤʬʘʣʠʜʳ + - -    ɺʇɸ 

84. Argynnis adippe ([Denis 

& Schifferm¿ller], 1775) 

ï ʇʝʨʣʘʤʫʪʨʦʚʢʘ ʘʜʠʧʧʘ 

ʅʠʤʬʘʣʠʜʳ + + +    ɿʇɸ2 

85. A. aglaja (Linnaeus, 

1758) ï ʇʝʨʣʘʤʫʪʨʦʚʢʘ 

ɸʛʣʘʷ 

ʅʠʤʬʘʣʠʜʳ + - -    ʊʇɸ 

86. A. niobe (Linnaeus, 1758) 

ï ʇʝʨʣʘʤʫʪʨʦʚʢʘ ʥʠʦʙʘ 

ʅʠʤʬʘʣʠʜʳ + + +    ʊʇɸ 

87. Lopinga achine (Scopoli, 

1763) ï ʂʨʘʝʛʣʘʟʢʘ 

ʘʭʠʥʝ 

Satyridae- ʉʘ-

ʪʠʨʠʜʳ 

+ - -    ʊʇɸ 

88. Coenonympha amaryllis 

(Stoll, 1782) ï ʉʝʥʥʠʮʘ 

ʘʤʘʨʠʣʣʠʩ 

Satyridae + + +    ɺʇɸ 

89. C. oedippus (Fabricius, 

1787) ï ʉʝʥʥʠʮʘ ʵʜʠʧ 

Satyridae + + +    ʊʇɸ 

90. C. glycerion (Borkhausen, 

1788) ï ʉʝʥʥʠʮʘ ʛʣʠʢʝ-

ʨʠʦʥ 

Satyridae + + +    ʊʇɸ 

91. C. hero (Linnaeus, 1761) 

ï ʉʝʥʥʠʮʘ ʛʝʨʦ 

Satyridae + + +    ʊʇɸ 

92. C. tullia (M¿ller, 1764) ï 

ʉʝʥʥʠʮʘ ʪʫʣʣʠʷ 

Satyridae + + +    ʊʇɸ 

93. C. pamphilus (Linnaeus, 

1758) ï ʉʝʥʥʠʮʘ ʇʘʤ-

ʬʠʣ 

Satyridae + + +    ɿʇɸ2 

94. Triphysa nervosa 

Motschulski, 1886 ï ʊʨʠ-

ʬʠʟʘ ʩʘʷʥʩʢʘʷ 

Satyridae + + +    ɺʇɸ 

95.  Aphantopus hyperantus 

(Linnaeus, 1758) ï ɻʣʘ-

ʟʦʢ ʮʚʝʪʦʯʥʳʡ  

Satyridae + - -    ʊʇɸ 
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96. Hyponephele Lycaon 

(Rottemburg, 1775) ï 

ɹʘʨʭʘʪʥʠʮʘ ʣʠʢʘʦʥ 

Satyridae + + +    ʊʇɸ 

97. Erebia aethiops 

(Esper,1777) ï ʏʝʨʥʫʰʢʘ 

ʵʬʠʦʧʢʘ 

Satyridae + - -    ɿʇɸ 

98. E. callias Edwards, 1871 

ï ʏʝʨʥʫʰʢʘ ʛʦʣʴʮʦʚʘʷ 

Satyridae + + +    ɺʇɸ 

99. E. disa (Th¿nberg, 1791) 

ï ʏʝʨʥʫʰʢʘ ʜʠʟʘ 

Satyridae + - - + 3  ʊʇɸ 

100. E. embla (Th¿nberg, 

1791) ï ʏʝʨʥʫʰʢʘ ʕʤ-

ʙʣʘ 

Satyridae + + - + 3  ʊʇɸ 

101. E. fletcheri (Elwes,1899) 

ï ʏʝʨʥʫʰʢʘ ʌʣʝʪʯʝʨʘ 

Satyridae + + - + 3  ɺʇɸ 

102. E. pandrose (Borkhausen, 

1788) ï ʏʝʨʥʫʰʢʘ 

ʇʘʥʜʨʦʟʘ 

Satyridae + + -    ɿʇɸ3 

103. E. jeniseiensis Trybom, 

1877 ï ʏʝʨʥʫʰʢʘ ʝʥʠ-

ʩʝʡʩʢʘʷ 

Satyridae + + +    ɺʇɸ 

104. E. kefersteinii 

(Eversmann, 1851) ï ʏʝʨ-

ʥʫʰʢʘ ʂʝʬʝʨʰʪʝʡʥʘ 

Satyridae + + +    ɺʂʉ 

105. E. pandrose (Borkhausen, 

1788) ï ʏʝʨʥʫʰʢʘ 

ʇʘʥʜʨʦʟʘ 

Satyridae + + +    ɿʇɸ3 

106. E. rossii (Curtis, 1834) ï 

ʏʝʨʥʫʰʢʘ ʈʦʩʩʘ 

Satyridae + + +    ɺʇɸ 

107. E. stubbendorfii 

M®n®tri®s, 1846 ï ʏʝʨ-

ʥʫʰʢʘ ʐʪʫʙʙʝʥʜʦʨʬʘ 

Satyridae + + +    ɺʂʉ 

108. E. theano (Tauscher, 

1806) ï ʏʝʨʥʫʰʢʘ ʪʝʘʥʦ 

Satyridae + + +    ɺʂʉ 

109. Boeberia parmenio 

(Bºber, 1809) ï ɹʘʨʭʘʪ-

ʥʠʮʘ ʇʘʨʤʝʥʠʦ 

Satyridae + + +    ɺʂʉ 

110. Oeneis aktashi Lu-

khtanov, 1984* ï ʕʥʝʡʩ 

ʘʢʪʘʰʩʢʘʷ 

ʵʥʜʝʤʠʢ ɸʣʪʘʷ ʠ ʉʘʷʥ 

Satyridae + + - + 3 *  ɺʂʉ 

111. O. ammon Elwes, 1899 ï 

ʕʥʝʡʩ ʘʤʤʦʥ  

Satyridae + - -    ɺʂʉ 

112. O. magna Graeser, 1888 ï 

ʕʥʝʡʩ ʤʘʛʥʘ 

Satyridae + - -    ɺʇɸ 

113. O. norna (Th¿nberg, 

1791) ï ʕʥʝʡʩ ʥʦʨʥʘ 

Satyridae + - -    ʊʇɸ 

114. O. sculda (Eversmann, 

1851) ï ʕʥʝʡʩ ʩʢʫʣʴʜʘ 

Satyridae + - -    ɺʇɸ 

115. O. nanna (M®n®tri®s, 

1859) ï ʕʥʝʡʩ ʥʘʥʥʘ  

Satyridae + - -    ɺʇɸ 

116 Minois dryas (Scopoli, 

1763) ï ɹʘʨʭʘʪʥʠʮʘ ʜʨʠ-

ʘʜʘ 

Satyridae - + +    ʊʇɸ 

117. Hipparchia autonoe (Es-

per, [1783]) ï ɹʘʨʭʘʪ-

ʥʠʮʘ ʘʚʪʦʥʦʷ 

Satyridae - + +    ʊʇɸ 

118. Chazara briseis 

(Linnaeus, 1764) ï ɹʘʨ-

ʭʘʪʥʠʮʘ ɹʨʝʟʝʠʜʘ 

Satyridae - + +    ɿʇɸ2 
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119. Pseudochazara hippolyte 

(Esper, 1784]) ïɹʘʨʭʘʪ-

ʥʠʮʘ ʛʠʧʧʦʣʠʪʘ  

Satyridae - + +    ɿʇɸ3 

 ʀʊʆɻʆ: 119  101 90 87     

ʇʨʠʤʝʯʘʥʠʝ: ɸɻ ï ʘʨʝʘʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʠʨʦʚʢʠ: (ʊʇɸ ï ʪʨʘʥʩʧʘʣʝʘʨʢʪʠʯʝʩʢʠʝ (ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʥʳʝ ʚʠʜʳ), ʪʨʘʥʩʛʦʣʘʨʢʪʠʯʝʩʢʠʝ (ʧʦ ʚʩʝʡ ɻʦʣʘʨʢʪʠʢʝ), ʩʫʙʪʨʘʥʩʧʘʣʝʘʨʢʪʠʯʝʩʢʠʝ (ʚʠʜʳ ʥʝʤʥʦʛʦ ʥʝ ʜʦʭʦʜʷ-

ʱʠʝ ʜʦ ʦʢʝʘʥʘ, ʚ ʪ.ʯ. ʜʦʭʦʜʷʱʠʝ ʜʦ ɿʝʡʩʢʦʛʦ ʨʫʙʝʞʘ), ʢʦʩʤʦʧʦʣʠʪʳ, ʘʤʬʠʧʘʣʝʘʨʢʪʳ (ɽʚʨʦʧʘ ʠ ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ)); 

ɿʇɸ ï ʟʘʧʘʜʥʦ-ʮʝʥʪʨʘʣʴʥʦ-ʧʘʣʝʘʨʢʪʠʯʝʩʢʠʝ (ɿʇɸ1 ï ʚʠʜʳ, ʜʦʭʦʜʷʱʠʝ ʜʦ ʟʘʧʘʜʥʦʡ ʛʨʘʥʠʮʳ ɸʣʪʘʷ; ɿʇɸ2 ï ʚʠʜʳ, 

ʜʦʭʦʜʷʱʠʝ ʜʦ ʙʘʩʩʝʡʥʘ ʨ. ɽʥʠʩʝʡ; ɿʇɸ3 ï ʚʠʜʳ, ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʷʪ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʩʪʦʯʥʝʝ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʛʦʨʥʦʡ 

ʩʪʨʘʥʳ ʠ ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʚ ɿʘʙʘʡʢʘʣʴʝ, ʗʢʫʪʠʠ, ʚʦʩʪʦʯʥʝʝ ʄʦʥʛʦʣʠʠ, ʘ ʠʥʦʛʜʘ ʄʘʥʯʞʫʨʠʠ); ɺʇɸ ï ʚʦʩʪʦʯʥʦ-

ʧʘʣʝʘʨʢʪʠʯʝʩʢʠʝ ʚʠʜʳ, ʜʦʭʦʜʷʱʠʝ ʜʦ ʙʘʩʩʝʡʥʘ ʨ. ʆʙʴ (ʚ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʜʦ ʋʨʘʣʘ) ʠ ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʛʦʨʥʦʡ ʩʪʨʘʥʳ, ʩʶʜʘ ʪʘʢʞʝ ʦʪʥʦʩʷʪʩʷ ʚʠʜʳ, ʢʦʪʦʨʳʝ ʧʨʦʥʠʢʘʶʪ ʚ ʇʨʠʙʝʨʝʥʛʠʡʩʢʠʝ 

ʨʘʡʦʥʳ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ; ɺʂʉ ï ʚʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʩʠʙʠʨʩʢʦ-ʮʝʥʪʨʘʣʴʥʦʘʟʠʘʪʩʢʠʝ, ʚ ʪ.ʯ. ʚʢʣʶʯʝʥʳ 

ʚʠʜʳ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ʉʨʝʜʥʝʡ ɸʟʠʠ, ʘ ʠʥʦʛʜʘ ʠ ʚ ʇʝʨʝʜʥʝʡ ɸʟʠʠ; ɺʂɽʉ ï ʚʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʚʦʩʪʦʯʥʦ-

ʝʚʨʦʧʝʡʩʢʦ-ʩʠʙʠʨʩʢʠʝ ʚʠʜʳ); * ï ʵʥʜʝʤʠʢʠ; 1-3 ï ʢʘʪʝʛʦʨʠʷ ʨʝʜʢʦʩʪʠ ʚ ʂʨʘʩʥʦʡ ʢʥʠʛʝ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ. 

 

ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝʛʦ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʪ.ʝ. ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʧʘʨʢʘ çʉʘʡʣʶʛʝʤʩʢʠʡè, ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʜʦʩʪʦʚʝʨʥʦ ʠʟʚʝʩʪʥʦ 119 ʚʠʜʦʚ, ʧʨʠʥʘʜʣʝʞʘ-

ʱʠʭ ʢ 41 ʨʦʜʫ ʠ 6 ʩʝʤʝʡʩʪʚʘʤ. ɺ ʢʣʘʩʪʝʨʝ çɸʨʛʫʪè ʠʟʚʝʩʪʝʥ 101 ʚʠʜ, ʚ ʢʣʘʩʪʝʨʘʭ çʉʘʡʣʶʛʝʤè 

ʠ çʋʣʘʥʜʨʳʢè ï 90 ʠ 87 ʚʠʜʦʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʮʝʣʦʤ, ʬʘʫʥʘ ʜʥʝʚʥʳʭ ʙʘʙʦʯʝʢ ʠʩʩʣʝʜʦʚʘʥʘ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʦʣʥʦ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʚʠʜʦʚ ʜʥʝʚʥʳʭ ʙʘʙʦʯʝʢ (ʙʦʣʝʝ 70% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ) ʧʨʠ-

ʥʘʜʣʝʞʠʪ ʢ ʪʨʝʤ ʩʝʤʝʡʩʪʚʘʤ: Satyridae, Nymphalidae ʠ Lycaenidae. ɽʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʬʘʫʥʫ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʦʡ ʥʘʤʠ ʪʝʨʨʠʪʦʨʠʠ ʩ ʬʘʫʥʦʡ ʖʛʦ-ɺʦʩʪʦʯʥʦʛʦ ɸʣʪʘʷ (177 ʚʠʜʦʚ) ʚ ʮʝʣʦʤ, ʪʦ ʦʙ-

ʱʝʝ ʯʠʩʣʦ ʚʠʜʦʚ ʧʘʨʢʘ ʚ ʪʨʝʭ ʢʣʘʩʪʝʨʘʭ: çɸʨʛʫʪè, çʉʘʡʣʶʛʝʤè ʠ çʋʣʘʥʜʨʳʢè ʩʦʩʪʘʚʣʷʝʪ ʙʦ-

ʣʝʝ 67 %. ʉʧʝʮʠʬʠʢʘ ʬʘʫʥʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʙʠʪʘʥʠʝʤ 2 ʵʥʜʝʤʠʢʦʚ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʛʦʨʥʦʡ 

ʩʪʨʘʥʳ: Parnassius ariadne (Lederer, 1853) ʠ Oeneis aktashi Lukhtanov, 1984, ʘ ʪʘʢʞʝ 7 ʚʠʜʦʚ, 

ʟʘʥʝʩʝʥʥʳʭ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈɸ: Parnassius apollo (Linnaeus, 1758), P. eversmanni [M®n®tri®s, 

1850], P. tenedius Eversmann, 1851, Erebia fletcheri (Elwes,1899), E. disa (Th¿nberg, 1791), E. 

embla (Th¿nberg, 1791) ʠ Glaucopsyhe argali (Elwes, 1899). 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʧʨʝʜʣʦʞʝʥʥʦʡ ɺʘʰʝʤʫ ʚʥʠʤʘʥʠʶ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʘʚʪʦʙʠʦʛʨʘʬʠʯʝʩʢʠʝ 
ʧʦʨʪʨʝʪʳ ʰʝʩʪʠ ʨʦʩʩʠʡʩʢʠʭ ʫʯʝʥʳʭ ʙʦʪʘʥʠʢʦʚ, ʚʥʝʩʰʠʭ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʬʣʦ-

ʨʠʩʪʠʯʝʩʢʦʡ ʠ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʡ ʥʘʫʢʠ ɻʦʨʥʦʛʦ ɸʣʪʘʷ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ XX ʠ ʥʘʯʘʣʝ XXI  ʚʚ: 

ɸ.ɺ. ʂʫʤʠʥʦʚʘ ï ʜ.ʙ.ʥ., ʧʨʦʬʝʩʩʦʨ ʎCɹʉ ʉʆ ʈɸʅ, ʀ. ʄ. ʂʨʘʩʥʦʙʦʨʦʚ ï ʜ.ʙ.ʥ., ʧʨʦʬʝʩʩʦʨ 

ʎʉɹʉ ʉʆ ʈɸʅ, ɸ. ʉ. ʈʝʚʫʰʢʠʥ ï ʜ.ʙ.ʥ., ʧʨʦʬʝʩʩʦʨ ʊʦʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 

ɽ.ʌ. ʂʠʤ ï ʜ.ʙ.ʥ., ʧʨʦʬʝʩʩʦʨ ɻʦʨʥʦ-ɸʣʪʘʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ɸ.ɻ. ʄʘ-

ʥʝʝʚ ï ʢ.ʙ.ʥ., ʜʦʮʝʥʪ, ʩ.ʥ.ʩ. ɻʦʨʥʦ-ɸʣʪʘʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʅ.ʀ. ɿʦʣʦʪʫ-

ʭʠʥ ï ʟʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ ʧʦ ʥʘʫʢʝ (1984-1991 ʛʛ.) ɸʣʪʘʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜ-

ʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ. ʆʧʠʩʘʥʠʝ ʘʚʪʦʙʠʦʛʨʘʬʠʯʝʩʢʠʭ ʧʦʨʪʨʝʪʦʚ ʫʯʝʥʳʭ ʩʦʜʝʨʞʠʪ ʝʜʠʥʫʶ ʩʪʨʫʢ-

ʪʫʨʫ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻʦʨʥʳʡ ɸʣʪʘʡ, ʬʣʦʨʘ, ʩʠʩʪʝʤʘʪʠʢʘ, ʛʝʦʙʦʪʘʥʠʢʘ, ʘʚʪʦʙʠʦʛʨʘʬʠʯʝʩʢʠʡ 

ʧʦʨʪʨʝʪ, ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

 

A.V. Bondarenko, A.A. Bondarenko 

 

SCIENTISTS-BOTANICIANS WHO HAVE MADE A SIGNIFICANT CONTRIBUTION 

TO THE DEVELOPMENT OF FLORISTIC AND GEOBOTANICAL SCIENCE  

OF GORNY ALTAI (SECOND HALF OF THE 20TH ï 21ST CENTURIES):  

ATOBIOGRAMICAL PORTRAITS  

 

Abstract. The work offered to your attention presents autobiographical portraits of six Russian 

scientists-botanists who have made a significant contribution to the development of floristic and ge-

obotanical science of Gorny Altai in the second half of the 20th and early 21st centuries: A.V. Kumi-

nova ï D.Sc. (Biology), Professor of the Central Siberian Botanical Garden of the Siberian Branch 

of the Russian Academy of Sciences, I.M. Krasnoborov ï D.Sc. (Biology), Professor of the Central 

Siberian Botanical Garden of the Siberian Branch of the Russian Academy of Sciences, A.S. Revush-

kin ï D.Sc. (Biology), Professor of Tomsk State University, E.F. Kim ï D.Sc. (Biology), Professor 

of the Gorno-Altai State University, A.G. Maneev ï PhD, associate professor, senior researcher of 

the Gorno-Altai State University, N.I. Zolotukhin ï deputy director for science (1984-1991) of the 

Altai State Nature Reserve. The description of the autobiographical portraits of scientists contains a 

unified structure. 

Keywords: Gorny Altai, flora, taxonomy, geobotany, autobiographical portrait, achievements 

in the field of research. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʶʪ ʫʯʝʥʳʝ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʦʛʦ 

ʧʨʦʬʠʣʷ ʩʠʙʠʨʩʢʦʡ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʚʳʩʰʝʡ ʰʢʦʣʳ ʠ ʟʘʧʦʚʝʜʥʠʢʦʚ, ʦʢʘʟʘʚʰʠʝ ʟʥʘʯʠ-

ʤʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʜʦʣʞʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʥʘʫʢʠ ʚ ɻʦʨʥʦʤ ɸʣʪʘʝ. ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚ-

ʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʧʦʟʥʘʥʠʷ ʠʩʪʦʨʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʧʨʦʰʣʦʛʦ ʠ ʥʘʩʪʦʷʱʝʛʦ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ɸʣ-

ʪʘʷ. ʎʝʣʴʶ ʠ ʟʘʜʘʯʘʤʠ ʷʚʣʷʶʪʩʷ ʦʧʠʩʘʥʠʝ ʘʚʪʦʙʠʦʛʨʘʬʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʠʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦ-

ʩʪʠ, ʦʮʝʥʢʘ ʥʘʫʯʥʦʛʦ ʚʢʣʘʜʘ ʚ ʨʘʟʚʠʪʠʝ ʥʘʫʢʠ ʠʥʪʝʨʝʩʥʦʛʦ ʩ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʛʦʨʥʦʛʦ ʨʝʛʠʦʥʘ. ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʘʪʨʠʦʪʠʯʝ-

ʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʤʦʣʦʜʝʞʠ ʠ ʩʪʫʜʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʥʘʡʪʠ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ ʢʫʨʩʦʚ 

ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʳʭ ʜʠʩʮʠʧʣʠʥ ʚ ɺʋɿʘʭ ʉʠʙʠʨʩʢʦʛʦ ʌʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ. 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʕʪʦʤʫ ʧʦʢʦʣʝʥʠʶ ʫʯʝʥʳʭ ʩʫʞʜʝʥʦ ʙʳʣʦ 

ʞʠʪʴ ʠ ʨʘʙʦʪʘʪʴ ʥʘ ʥʠʚʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʚ ʛʦʜʳ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʠ ʢʦʣʣʝʢʪʠʚʠʟʘʮʠʠ, ʚ 

ʛʦʜʳ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ ʠ ʚ ʧʝʨʠʦʜ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʂʦʥʝʮ 

ʧʝʨʠʦʜʘ 80-ʭ ʠ 90-ʝ ʛʛ. ʍʍ ʚʝʢʘ ʩʪʘʣ ʜʣʷ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʚʨʝʤʝʥʝʤ ʩʝʨʴʝʟʥʳʭ ʧʦʪʨʷʩʝʥʠʡ, 

ʯʪʦ ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ ʛʣʦʙʘʣʴʥʳʤ ʦʨʠʝʥʪʠʨʦʚʘʥʠʝʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ ʥʘʫʯʥʳʭ ʩʬʝʨ ʥʘ ʨʳ-

ʥʦʯʥʫʶ ʵʢʦʥʦʤʠʢʫ. ʊʦʛʜʘ ʢʘʟʘʣʦʩʴ, ʯʪʦ ʧʦʣʥʦʩʪʴʶ ʫʪʝʨʷʥʦ ʧʦʥʠʤʘʥʠʝ ʚʘʞʥʦʩʪʠ ʬʫʥʜʘʤʝʥ-

ʪʘʣʴʥʦʡ ʥʘʫʢʠ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ. ʆʜʥʦʛʦ ʫʧʦʤʠʥʘʥʠʷ ʩʦʙʳʪʠʡ 

ʪʦʛʦ ʚʨʝʤʝʥʠ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʧʦʥʷʪʴ, ʥʘʩʢʦʣʴʢʦ ʩʣʦʞʥʳʤ ʠ ʪʨʫʜʥʳʤ ʦʥʦ ʙʳʣʦ. ɺ ʜʦʢʫʤʝʥ-

ʪʘʣʴʥʳʭ ʙʠʦʛʨʘʬʠʯʝʩʢʠʭ ʦʯʝʨʢʘʭ ʦʙ ʫʯʝʥʳʭ, ʧʨʝʜʘʥʥʳʭ ʜʝʣʫ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʦʩʧʠ-

ʪʘʥʠʶ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʝʥʠʷ ʧʦʢʘʟʘʥʘ ʨʝʘʣʴʥʘʷ ʞʠʟʥʴ, ʚ ʢʦʪʦʨʦʡ ʧʝʨʝʧʣʝʣʠʩʴ ʧʦʠʩʪʠʥʝ ʩʣʘʚ-

ʥʳʝ ʩʚʝʨʰʝʥʠʷ ʫʯʝʥʳʭ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʯʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʩ ʛʦʨʝ-

ʯʴʶ ʧʦʪʝʨʴ ʠ ʫʪʨʘʪ.  

ʂʋʄʀʅʆɺɸ ɸʃɽʂʉɸʅɼʈɸ ɺʃɸɼʀʄʀʈʆɺʅɸ  

ɻʦʜ ʠ ʤʝʩʪʦ ʨʦʞʜʝʥʠʷ. 6 ʥʦʷʙʨʷ 1911 ʛ. ʚ ʛ. ʀʰʠʤ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ.  

ʋʯʝʥʘʷ ʩʪʝʧʝʥʴ. ɼʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ.  

ʋʯʝʥʦʝ ʟʚʘʥʠʝ. ʇʨʦʬʝʩʩʦʨ.  

ʊʨʫʜʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. ɺ 1938 ʛ. ʧʝʨʝʝʟʞʘʝʪ ʚ ʛ. ʅʦʚʦʩʠʙʠʨʩʢ. ɺʝʜʝʪ ʘʢʪʠʚʥʫʶ ʧʝʜʘ-

ʛʦʛʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʥʘʯʘʪʫʶ ʝʶ ʝʱʝ ʥʘ ʢʘʬʝʜʨʝ ʛʝʦʙʦʪʘʥʠʢʠ ʊʦʤʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 

ʯʠʪʘʝʪ ʢʫʨʩʳ: ʙʦʪʘʥʠʢʠ, ʣʫʛʦʚʝʜʝʥʠʷ, ʛʝʦʤʦʨʬʦʣʦʛʠʠ, ʛʝʦʙʦʪʘʥʠʢʠ, ʤʝʪʦʜʠʢʠ ʛʝʦʙʦʪʘʥʠʯʝ-

ʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʠʥʩʪʠʪʫʪʝ, ʚ ʀʥʩʪʠʪʫʪʝ ʠʥʞʝʥʝʨʦʚ ʛʝʦʜʝʟʠʠ, 

ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ ʠ ʢʘʨʪʦʛʨʘʬʠʠ, ʚ ʊʦʧʦʛʨʘʬʠʯʝʩʢʦʤ ʪʝʭʥʠʢʫʤʝ. ɺ 1940 ʛ. ʟʘʱʠʱʘʝʪ ʢʘʥʜʠʜʘʪ-

ʩʢʫʶ ʜʠʩʩʝʨʪʘʮʠʶ ʥʘ ʪʝʤʫ çʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠè. ɺ 1944 ʛ. ʚ ʛ. ʅʦʚʦʩʠʙʠʨ-

ʩʢʝ ʩʦʟʜʘʝʪʩʷ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʠʡ ʬʠʣʠʘʣ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʉʉʉʈ, ʠʤʝʥʥʦ ʩ ʵʪʦʛʦ ʤʦʤʝʥʪʘ 

ʥʘʯʠʥʘʝʪʩʷ ʥʦʚʳʡ ʧʝʨʠʦʜ ʞʠʟʥʠ. ɺ ʩʦʩʪʘʚʝ ɹʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʦʥʘ ʩʦʟʜʘʝʪ ʣʘʙʦʨʘʪʦ-

ʨʠʶ ʛʝʦʙʦʪʘʥʠʢʠ (ʩ 1960 ʛ. ʧʝʨʝʰʝʜʰʫʶ ʚ ʩʦʩʪʘʚ ʎʝʥʪʨʘʣʴʥʦʛʦ ʩʠʙʠʨʩʢʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ 

ʩʘʜʘ ʉʆ ɸʅ ʉʉʉʈ) ʢʦʪʦʨʦʡ ʟʘʚʝʜʦʚʘʣʘ ʙʦʣʝʝ 40 ʣʝʪ. ʆʨʛʘʥʠʟʫʝʪ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʵʢʩʧʝʜʠʮʠʠ: 

ʧʦʜ ʝʝ ʨʫʢʦʚʦʜʩʪʚʦʤ ʠ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʫʯʘʩʪʠʠ ʥʘʯʠʥʘʝʪʩʷ ʧʣʘʥʦʤʝʨʥʦʝ ʠʟʫʯʝʥʠʝ ʨʘʩ-

ʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʉʠʙʠʨʠ ʩ ʰʠʨʦʢʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ. ɺ 1945ï

1947 ʛʛ. ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ ʟʘʥʠʤʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙ-

ʣʘʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʣʣʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʙʳʣʘ ʩʦʟʜʘʥʘ ʢʘʨʪʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʦʙʣʘʩʪʠ, ʚ 1949 

ʛ. ʦʧʫʙʣʠʢʦʚʘʥʘ ʤʦʥʦʛʨʘʬʠʷ çʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠè. ɺ 1959 ʛ. ʟʘʱʠʱʘʝʪ ʜʦʢ-

ʪʦʨʩʢʫʶ ʜʠʩʩʝʨʪʘʮʠʶ, ʚ 1960 ʛ. ʠʟʜʘʝʪ ʝʝ ʚ ʚʠʜʝ ʤʦʥʦʛʨʘʬʠʠ çʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ɸʣʪʘʷè 

[9]. ʉ 1960 ï 1975 ʛʛ. ʦʨʛʘʥʠʟʫʝʪ ʵʢʩʧʝʜʠʮʠʠ ʧʦ ʠʟʫʯʝʥʠʶ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʶʛʘ ʂʨʘʩʥʦ-

ʷʨʩʢʦʛʦ ʢʨʘʷ (ʂʘʥʩʢʦʡ ʠ ʄʠʥʫʩʠʥʩʢʦʡ ʢʦʪʣʦʚʠʥ). ʏʣʝʥʦʤ ʇʨʝʟʠʜʠʫʤʘ ɺʩʝʩʦʶʟʥʦʛʦ ʙʦʪʘʥʠ-

ʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ, ʇʨʝʟʠʜʠʫʤʘ ʅʦʚʦʩʠʙʠʨʩʢʠʭ ʦʪʜʝʣʦʚ ɺɹʆ ʠ ɺɻʆ, ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʫʜʝʣʷʣʘ 

ʢʦʦʨʜʠʥʘʮʠʠ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʥʘʫʯʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʉʠʙʠʨʠ [17].  

ɼʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʨʛʘʥʠʟʘʪʦʨ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʙʦʣʝʝ 50 ʵʢʩʧʝʜʠʮʠʡ 

ʚ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʛʦʨʥʦʡ ʩʪʨʘʥʝ. ɸʚʪʦʨ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʏʠʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, 

ɻʦʨʥʦʛʦ ɸʣʪʘʷ, ʣʝʩʦʩʪʝʧʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʶʛʘ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ, ʨʘʟʨʘʙʦʪʯʠʢ ʢʣʘʩʩʠʬʠ-

ʢʘʮʠʦʥʥʳʭ ʩʭʝʤ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠʟʫʯʘʝʤʳʭ ʨʘʡʦʥʦʚ. ʀʥʠʮʠʘʪʦʨ ʩʦʟʜʘʥʠʷ ɻʝʨʙʘʨʠʷ ʜʠʢʦʨʘʩ-

ʪʫʱʝʡ ʬʣʦʨʳ ʉʠʙʠʨʠ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ɻʝʨʙʘʨʠʷ ʎʝʥʪʨʘʣʴʥʦʛʦ ʩʠʙʠʨʩʢʦʛʦ ʙʦʪʘʥʠ-

ʯʝʩʢʦʛʦ ʩʘʜʘ ʉʆ ʈɸʅ. ɸʚʪʦʨ ʜʚʫʭ ʦʙʦʙʱʘʶʱʠʭ ʨʘʙʦʪ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʤʘʣʦʠʟʫʯʝʥʥʦʛʦ ʨʝ-

ʛʠʦʥʘ: çʈʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʊʫʚʳè (1982), çʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʠ ʝʩʪʝʩʪʚʝʥʥʳʝ ʢʦʨ-

ʤʦʚʳʝ ʫʛʦʜʴʷ ʊʫʚʠʥʩʢʦʡ ɸʉʉʈè (1985). ɺ 1982 ʛ. ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʥʦʚʴ ʧʝʨʝʥʦʩʷʪʩʷ ʥʘ ɸʣʪʘʡ, 

ʧʨʦʜʦʣʞʘʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʨʘʚʥʠʥʳ [6-9]. ɺ 1987 ʛ. ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʫʙʣʠ-

ʢʫʶʪʩʷ ʚ ʩʙʦʨʥʠʢʝ çɻʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ɿʘʧʘʜʥʦʡ ʠ ʉʨʝʜʥʝʡ ʉʠʙʠʨʠè ʧʦʜ ʝʝ ʨʝ-

ʜʘʢʪʦʨʩʪʚʦʤ. ɸʚʪʦʨ ʠ ʩʦʘʚʪʦʨ ʩʚʳʰʝ 140 ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ, ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʨʝʜʘʢʪʦʨ ʙʦʣʴʰʦʛʦ 

ʯʠʩʣʘ ʤʦʥʦʛʨʘʬʠʡ, ʥʘʫʯʥʳʭ ʩʙʦʨʥʠʢʦʚ, ʧʦʜʛʦʪʦʚʠʣʘ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠ-

ʨʦʚʘʥʥʳʭ ʛʝʦʙʦʪʘʥʠʢʦʚ. ʉʦʟʜʘʣʘ ʚ ʉʠʙʠʨʠ ʛʝʦʙʦʪʘʥʠʯʝʩʢʫʶ ʰʢʦʣʫ ʩʦ ʩʚʦʠʤʠ ʪʨʘʜʠʮʠʷʤʠ ʠ 

ʥʘʫʯʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ. 27.09.1997 ʛ. ʫʰʣʘ ʠʟ ʞʠʟʥʠ. ɽʝ ʠʤʷ ʥʘʜʦʣʛʦ ʩʦʭʨʘʥʠʪʩʷ ʚ ʠʩʪʦʨʠʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʉʠʙʠʨʠ ʠ ʥʘʚʩʝʛʜʘ ʦʩʪʘʥʝʪʩʷ ʚ ʧʘʤʷʪʠ ʝʝ ʫʯʝʥʠʢʦʚ. 

https://ru.wikipedia.org/wiki/%D0%98%D1%88%D0%B8%D0%BC
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ʅʘʛʨʘʜʳ ʠ ʧʦʯʝʪʥʳʝ ʟʚʘʥʠʷ. ʅʘʛʨʘʞʜʝʥʘ ʦʨʜʝʥʦʤ ʊʨʫʜʦʚʦʛʦ ʂʨʘʩʥʦʛʦ ɿʥʘʤʝʥʠ ʠ ʰʝ-

ʩʪʴʶ ʤʝʜʘʣʷʤʠ. ʇʦʯʝʪʥʳʤʠ ʛʨʘʤʦʪʘʤʠ ʇʨʝʟʠʜʠʫʤʘ ɸʅ ʉʉʉʈ, ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʠ ɻʦʨʥʦ-ɸʣ-

ʪʘʡʩʢʦʛʦ ʦʙʣʠʩʧʦʣʢʦʤʦʚ ʠ ʦʙʢʦʤʦʚ ʂʇʉʉ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʧʦʦʱʨʝʥʠʷʤʠ.  

ʂʈɸʉʅʆɹʆʈʆɺ ʀɺɸʅ ʄʆʀʉɽɽɺʀʏ 

ɻʦʜ ʠ ʤʝʩʪʦ ʨʦʞʜʝʥʠʷ. 23 ʘʧʨʝʣʷ 1931 ʛ. ʜ. ʋʩʧʝʥʢʘ ɽʤʝʣʴʷʥʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʂʨʘʩʥʦʷʨ-

ʩʢʦʛʦ ʢʨʘʷ. 

ʋʯʝʥʘʷ ʩʪʝʧʝʥʴ. ɼʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ. 

ʋʯʝʥʦʝ ʟʚʘʥʠʝ. ʇʨʦʬʝʩʩʦʨ, ʟʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʈʝʩʧʫʙ-

ʣʠʢʠ ʊʳʚʘ. ʇʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʙʦʪʘʥʠʢʠ ʠ ʬʠʪʦʬʠʟʠʦʣʦʛʠʠ (ʧʦ ʩʦʚʤʝʩʪʠʪʝʣʴʩʪʚʫ, 1993-2005 

ʛʛ.) ɻʦʨʥʦ-ɸʣʪʘʡʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ [1]. 

ʊʨʫʜʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. ɺ 1963 ʛ. ʚ ʄɻʇʀ ʠʤ. ʅ.ʂ. ʂʨʫʧʩʢʦʡ ʫʩʧʝʰʥʦ ʟʘʱʠʱʘʝʪ ʢʘʥ-

ʜʠʜʘʪʩʢʫʶ ʜʠʩʩʝʨʪʘʮʠʶ ʥʘ ʪʝʤʫ çʌʣʦʨʘ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʂʫʪʫʨʯʠʥʩʢʦʛʦ ɹʝʣʦʛʦʨʴʷè. ɺ ʧʝ-

ʨʠʦʜ ʩ 1964 ʧʦ 1971 ʛʛ. ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʝʛʦ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʥʦʚʠʪʩʷ ʠʟʫʯʝ-

ʥʠʝ ʬʣʦʨʳ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚʳʩʦʢʦʛʦʨʥʳʭ ʨʘʡʦʥʦʚ ɿʘʧʘʜʥʦʛʦ ʉʘʷʥʘ. ɺ 1975 ʛ. ʟʘʱʠʪʠʣ ʜʦʢ-

ʪʦʨʩʢʫʶ ʜʠʩʩʝʨʪʘʮʠʷ ʥʘ ʪʝʤʫ çɺʳʩʦʢʦʛʦʨʥʘʷ ʬʣʦʨʘ ɿʘʧʘʜʥʦʛʦ ʉʘʷʥʘè. ɿʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ 

ʎʉɹʉ ʉʆ ʈɸʅ ʧʦ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ (1983ï2000 ʛʛ.). ʆʜʥʦʚʨʝʤʝʥʥʦ ʚʝʣ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʫʶ ʜʝ-

ʷʪʝʣʴʥʦʩʪʴ ʚ ʅɻʋ, ʅɻʉʍʀ, ɻɸɻʋ, ʊɻʋ, ʍɻʋ. ʇʦʜʛʦʪʦʚʠʣ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠ-

ʘʣʠʩʪʦʚ ʧʦ ʙʦʪʘʥʠʢʝ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 3 ʜʦʢʪʦʨʘ ʠ 39 ʢʘʥʜʠʜʘʪʦʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ. ɼʣʷ 

ɻʦʨʥʦ-ɸʣʪʘʡʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (4 ʢʘʥʜʠʜʘʪʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ: ʄʘʥʝʝʚ ɸ.ɻ., ʂʫʨʠʣʝʥʢʦ 

ʊ.ʅ., ʇʦʣʴʥʠʢʦʚʘ ɽ.ʅ., ɸʯʠʤʦʚʘ ɸ.ɸ.). ʉʦʩʪʦʷʣ ʚ ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʉʦʚʝʪʘʭ ʠ ʢʦʤʠʩʩʠʷʭ ʚʩʝʩʦ-

ʶʟʥʦʛʦ ʟʥʘʯʝʥʠʷ: ʨʝʛʠʦʥʘʣʴʥʦʤ ʩʦʚʝʪʝ ʙʦʪʘʥʠʯʝʩʢʠʭ ʩʘʜʦʚ ʉʠʙʠʨʠ ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ, ʟʘʤʝ-

ʩʪʠʪʝʣʝʤ ʧʨʝʜʩʝʜʘʪʝʣʷ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ɺʩʝʩʦʶʟʥʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ, ʉʦ-

ʚʝʪʝ ʧʦ ʧʨʦʙʣʝʤʝ çɹʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʦʭʨʘʥʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ ʉʉʉʈè, ʆʙʲʝʜʠʥʝʥʥʦʤ ʫʯʝʥʦʤ ʩʦʚʝʪʝ ʧʦ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʥʘʫʢʘʤ 

ʉʆ ɸʅ ʉʉʉʈ, ʂʦʤʠʩʩʠʠ ʧʦ ʛʝʨʙʘʨʠʷʤ ʉʉʉʈ ʧʨʠ ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʠ ɸʅ ʉʉʉʈ. ʂʦʦʨ-

ʜʠʥʠʨʦʚʘʣ ʨʘʙʦʪʫ ʚ ʉʠʙʠʨʠ ʧʦ ʠʟʫʯʝʥʠʶ ʬʣʦʨ ʠ ʩʦʩʪʘʚʣʝʥʠʶ ʦʧʨʝʜʝʣʠʪʝʣʝʡ. ʋʰʸʣ ʠʟ ʞʠʟʥʠ 

29 ʦʢʪʷʙʨʷ 2011 ʛ. 

ɼʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʧʦʩʦʙʩʪʚʦʚʘʣ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʩʠ-

ʙʠʨʩʢʦʡ ʙʦʪʘʥʠʯʝʩʢʦʡ ʰʢʦʣʳ. ʀʥʠʮʠʘʪʦʨ ʠ ʚʝʜʫʱʠʡ ʠʩʧʦʣʥʠʪʝʣʴ ʧʨʦʝʢʪʘ çʌʣʦʨʘ ʉʠʙʠʨʠè 

(1987ï2003 ʛʛ.). ʈʝʜʘʢʪʦʨ, ʯʣʝʥ ʨʝʜʢʦʣʣʝʛʠʠ, ʘʚʪʦʨ ʦʯʝʨʢʦʚ ʦ ʨʘʩʪʝʥʠʷʭ ʚ ʂʨʘʩʥʦʡ ʢʥʠʛʝ ʈʦʩ-

ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (1988;2008), ʂʨʘʩʥʳʭ ʢʥʠʛ ʨʝʛʠʦʥʦʚ ʖʞʥʦʡ ʉʠʙʠʨʠ: ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʠ 

ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʝʡ, ʈʝʩʧʫʙʣʠʢ ɸʣʪʘʡ [11-12], ʍʘʢʘʩʠʷ ʠ ʊʳʚʘ. ɺ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʀʚʘʥʦʤ 

ʄʦʠʩʝʝʚʠʯʝʤ ʣʠʯʥʦ ʠʣʠ ʚ ʩʦʘʚʪʦʨʩʪʚʝ ʦʧʫʙʣʠʢʦʚʘʥʦ 797 ʨʘʙʦʪ. ʀʤ ʦʧʠʩʘʥʳ ʥʦʚʳʝ ʪʘʢʩʦʥʳ 

ʜʣʷ ʥʘʫʢʠ - 19 ʚʠʜʦʚ, 1 ʧʦʜʚʠʜ, 3 ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʠ 4 ʬʦʨʤʳ. ɺ ʝʛʦ ʯʝʩʪʴ ʥʘʟʚʘʥʦ 7 ʥʦʚʳʭ ʜʣʷ 

ʥʘʫʢʠ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ. ʆʨʛʘʥʠʟʦʚʳʚʘʣ ʠ ʧʨʠʥʠʤʘʣ ʢʦʣʣʝʛ ʜʣʷ ʵʢʩʧʝʜʠʮʠʡ, ʚ ʦʩʥʦʚʥʦʤ ʧʦ ɸʣ-

ʪʘʶ, ʠʟ ʉʐɸ (1978-1993 ʛʛ.); ʌʠʥʣʷʥʜʠʠ (1985-1991 ʛʛ.), ʗʧʦʥʠʠ (1992-1993 ʛʛ.). ɺ ʦʩʥʦʚʥʳʭ 

ʬʦʥʜʘʭ ɻʝʨʙʘʨʠʷ ʎʉɹʉ ʭʨʘʥʠʪʩʷ ʙʦʣʝʝ 300 ʪʳʩʷʯ ʦʙʨʘʟʮʦʚ ʚʳʩʰʠʭ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ï 

ʵʪʦ ʦʜʥʘ ʠʟ ʢʨʫʧʥʝʡʰʠʭ, ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʫʱʠʭ ʛʝʨʙʘʨʥʳʭ ʢʦʣʣʝʢʮʠʡ ʈʦʩʩʠʠ, ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʘʷ 

ʠ ʟʘ ʨʫʙʝʞʦʤ. ʈʝʰʝʥʠʝʤ ʫʯʝʥʦʛʦ ʩʦʚʝʪʘ ʎʉɹʉ ʉʆ ʈɸʅ ʛʝʨʙʘʨʠʡ ʥʘʟʚʘʥ ʚ ʝʛʦ ʯʝʩʪʴ. ʅʘʯʠʥʘʷ 

ʩ 2000 ʛ., ʧʦʜ ʝʛʦ ʨʫʢʦʚʦʜʩʪʚʦʤ ʠ ʫʯʘʩʪʠʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʦʧʨʝʜʝʣʠʪʝʣʠ ʨʘʩʪʝʥʠʡ: ʅʦʚʦʩʠʙʠʨ-

ʩʢʦʡ (2000) ʠ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʝʡ (2000), ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ (2003), ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʡ ɸʆ 

(2006), ʧʝʨʝʠʟʜʘʥ çʆʧʨʝʜʝʣʠʪʝʣʴ ʨʘʩʪʝʥʠʡ ʈʝʩʧʫʙʣʠʢʠ ʊʳʚʳè (2007 ʛ.) ʠ ʢʘʢ ʟʘʚʝʨʰʝʥʠʝ, ʫʞʝ 

ʧʦʩʣʝ ʝʛʦ ʫʭʦʜʘ ʠʟ ʞʠʟʥʠ ʚ 2011 ʛ. ï ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ (2012) [13].  

ʅʘʛʨʘʜʳ ʠ ʧʦʯʝʪʥʳʝ ʟʚʘʥʠʷ. ʅʘʛʨʘʞʜʝʥ ʤʝʜʘʣʷʤʠ: çɺʝʪʝʨʘʥ ʪʨʫʜʘè (1985), çɿʘ ʜʦʙ-

ʣʝʩʪʥʳʡ ʪʨʫʜè ʚ ʦʟʥʘʤʝʥʦʚʘʥʠʝ 100-ʣʝʪʠʷ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ɺ.ʀ. ʃʝʥʠʥʘ (1970). ʇʦʯʝʪʥʳʤʠ 

ʟʥʘʢʘʤʠ: çʋʜʘʨʥʠʢ X ʧʷʪʠʣʝʪʢʠè (1976), çɺʝʪʝʨʘʥ ʉʠʙʠʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ɸʅ ʉʉʉʈè (1983). 

ɻʨʘʤʦʪʦʡ ʉʦʚʝʪʩʢʦʛʦ ʈʂ ʂʇʉʉ (1968), ʇʦʯʝʪʥʘʷ ʛʨʘʤʦʪʦʡ ʉʆ ʈɸʅ (2001). ʇʦʯʝʪʥʳʝ ʟʚʘʥʠʷ: 

çɿʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè (1999), çɿʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ 

ʈʝʩʧʫʙʣʠʢʠ ʊʳʚʘè (2001). ʇʦʯʝʪʥʳʡ ʯʣʝʥ ʈʫʩʩʢʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ (2003), ʇʦʯʝʪʥʳʡ 

ʯʣʝʥ ɸʤʝʨʠʢʘʥʩʢʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ (1980). 

ʈɽɺʋʐʂʀʅ ɸʃɽʂʉɸʅɼʈ ʉɽʈɻɽɽɺʀʏ  

ɻʦʜ ʠ ʤʝʩʪʦ ʨʦʞʜʝʥʠʷ. 12 ʬʝʚʨʘʣʷ 1952 ʛ. ʚ ʛ. ʉʪʘʣʠʥʩʢ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 
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ʋʯʝʥʘʷ ʩʪʝʧʝʥʴ. ɼʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ. 

ʋʯʝʥʦʝ ʟʚʘʥʠʝ. ʇʨʦʬʝʩʩʦʨ. 

ʊʨʫʜʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. ɺ 1980 ʛ. ʚ ʊʦʤʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʫʩʧʝʰʥʦ 

ʟʘʱʠʪʠʣ ʜʠʩʩʝʨʪʘʮʠʶ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ çɺʳʩʦʢʦ-

ʛʦʨʥʘʷ ʬʣʦʨʘ ʐʘʧʰʘʣʴʩʢʦʛʦ ʭʨʝʙʪʘè ʠ ʥʘʯʘʣ ʧʣʘʥʦʤʝʨʥʦʝ ʠʟʫʯʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ 

ʚʳʩʦʢʦʛʦʨʠʡ: ʖʛʦ-ɺʦʩʪʦʯʥʦʛʦ, ʎʝʥʪʨʘʣʴʥʦʛʦ ʠ ɺʦʩʪʦʯʥʦʛʦ ɸʣʪʘʷ. ʂʘʢ ʧʨʦʨʝʢʪʦʨ ʧʦ ʫʯʝʙʥʦʡ 

ʨʘʙʦʪʝ ʊɻʋ ʟʘʥʠʤʘʣʩʷ ʚʦʧʨʦʩʘʤʠ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʨʘʤʢʘʭ 

ʧʨʦʝʢʪʘ çɸʢʘʜʝʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè ʧʦ ʧʨʦʛʨʘʤʤʝ çʀʥʪʝʛʨʘʮʠʷè ʚʦʢʨʫʛ ʊɻʋ ʚ ʧʨʦʮʝʩʩʝ 

ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʲʝʜʠʥʠʣʠʩʴ ʰʝʩʪʥʘʜʮʘʪʴ ʠʥʩʪʠʪʫʪʦʚ ʈɸʅ ʠ ʈɸʄʅ. 

ʉ 1996 ʧʦ 2001 ʛʛ. ʨʫʢʦʚʦʜʠʣ ʩ ʨʦʩʩʠʡʩʢʦʡ ʩʪʦʨʦʥʳ ʚʳʧʦʣʥʝʥʠʝʤ 3 ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʦʝʢʪʦʚ 

ʧʨʦʛʨʘʤʤʳ çTempus-Tacisè, ʧʦʩʚʷʱʝʥʥʳʭ ʨʘʟʨʘʙʦʪʢʝ, ʚʥʝʜʨʝʥʠʶ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʤʘʛʠ-

ʩʪʝʨʩʢʠʭ ʧʨʦʛʨʘʤʤ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʤʝʥʝʜʞʤʝʥʪʫ (ʟʘʨʫʙʝʞʥʳʝ ʧʘʨʪʥʝʨʳ ʧʨʦʝʢʪʦʚ ï ʫʥʠ-

ʚʝʨʩʠʪʝʪʳ ʆʢʩʬʦʨʜʘ ʠ ʐʝʬʬʠʣʜʘ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʋʪʨʝʭʪʘ ʚ ʅʠʜʝʨʣʘʥʜʘʭ). ʂʫʨʠʨʦʚʘʣ ʨʘ-

ʙʦʪʫ ʀʥʩʪʠʪʫʪʘ ʂʦʥʬʫʮʠʷ ʚ ʊɻʋ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʐʝʥʴʷʥʩʢʠʤ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʤ ʫʥʠʚʝʨ-

ʩʠʪʝʪʦʤ (ʂʅʈ).  

ɼʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ 1990-ʝ ʛʦʜʳ ʧʨʦʚʦʜʠʣ ʠʩʩʣʝʜʦʚʘʥʠʷ ʶʞʥʦ-ʪʘ-

ʝʞʥʳʭ ʨʘʚʥʠʥʥʳʭ ʬʣʦʨ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ɺʳʷʚʠʣ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝ-

ʥʠʷ ʩʦʩʪʘʚʘ ʠ ʩʪʨʫʢʪʫʨʳ ʚʳʩʦʢʦʛʦʨʥʳʭ ʬʣʦʨ ɸʣʪʘʷ, ʦʧʨʝʜʝʣʠʣ ʝʝ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʠ ʥʘʧʨʘʚ-

ʣʝʥʠʷ ʛʝʥʝʟʠʩʘ [18]. ɺ 1989 ʛ. ʚ ʎʉɹʉ ʉʆ ʈɸʅ ʟʘʱʠʱʝʥʘ ʜʠʩʩʝʨʪʘʮʠʷ ʥʘ ʩʦʠʩʢʘʥʠʝ ʩʪʝʧʝʥʠ 

ʜʦʢʪʦʨʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ñɺʳʩʦʢʦʛʦʨʥʘʷ ʬʣʦʨʘ ɸʣʪʘʷò. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʪʦʡ ʨʘʙʦʪʳ ʚ 1991 

ʛ. ʦʧʫʙʣʠʢʦʚʘʥʘ ʤʦʥʦʛʨʘʬʠʷ, ʢʦʪʦʨʘʷ ʦʪʤʝʯʝʥʘ ʧʨʝʤʠʝʡ ʊɻʋ. ʇʦ ʠʥʠʮʠʘʪʠʚʝ ɸ.ʉ. ʈʝʚʫʰʢʠʥʘ 

ʠ ʨʝʢʪʦʨʘ ʍʦʚʜʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ɻ. ʅʷʤʜʘʚʘʘ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʪʨʠ ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʥʘʫʯʥʳʝ 

ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʠʟʫʯʝʥʠʶ ʧʨʠʨʦʜʳ, ʠʩʪʦʨʠʠ ʠ ʢʫʣʴʪʫʨʳ ɿʘʧʘʜʥʦʡ ʄʦʥʛʦʣʠʠ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ 

ʩʪʨʘʥ (ʍʦʚʜ, 1997, 2001; ʊʦʤʩʢ, 1999). ʏʣʝʥ ʜʠʩʩʝʨʪʘʮʠʦʥʥʳʭ ʩʦʚʝʪʦʚ ʧʨʠ ʊɻʋ ʧʦ ʙʦʪʘʥʠʢʝ 

(1985ï2000 ʛʛ.), ʵʢʦʣʦʛʠʠ (1999ï2000 ʛʛ.), ʧʘʣʝʦʥʪʦʣʦʛʠʠ (ʩ 2000 ʛ.), ʩ 2001 ʛ. ï ʧʨʝʜʩʝʜʘʪʝʣʴ 

ɼʦʢʪʦʨʩʢʦʛʦ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʩʦʚʝʪʘ (ʙʦʪʘʥʠʢʘ, ʟʦʦʣʦʛʠʷ, ʧʦʯʚʦʚʝʜʝʥʠʝ). ʏʣʝʥ ɼʠʩʩʝʨʪʘʮʠ-

ʦʥʥʦʛʦ ʩʦʚʝʪʘ ʧʨʠ ʎʉɹʉ ʉʆ ʈɸʅ (1991ï2018 ʛʛ.); ʯʣʝʥ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʩʦʚʝʪʘ ʧʦ ʙʠʦ-

ʣʦʛʠʯʝʩʢʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ çʋʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʦʙʲʝʜʠʥʝʥʠʝ ʫʥʠʚʝʨʩʠʪʝʪʦʚè ʈʌ, ʯʣʝʥ ʢʦ-

ʦʨʜʠʥʘʮʠʦʥʥʦʛʦ ʩʦʚʝʪʘ ʧʦ ʧʨʦʙʣʝʤʘʤ ʙʦʪʘʥʠʢʠ ʈɸʅ, ʟʘʤʝʩʪʠʪʝʣʴ ʧʨʝʜʩʝʜʘʪʝʣʷ ʉʦʚʝʪʘ ʧʦ 

ʧʨʦʙʣʝʤʘʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʄʆ ʈʌ. ʇʨʝʜʩʝʜʘʪʝʣʴ ʊʦʤʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈʫʩʩʢʦʛʦ ʙʦʪʘʥʠ-

ʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ (ʩ 1998 ʛ. ʧʦ ʥ/ʚ.). ʇʦʜ ʝʛʦ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʦʜʛʦʪʦʚʣʝʥʦ ʠ ʟʘʱʠʱʝʥʦ 19 ʜʠʩ-

ʩʝʨʪʘʮʠʡ ʥʘ ʩʪʝʧʝʥʴ ʢʘʥʜʠʜʘʪʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʠ 6 ʜʠʩʩʝʨʪʘʮʠʡ ʥʘ ʩʪʝʧʝʥʴ ʜʦʢʪʦʨʘ ʙʠʦ-

ʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ.  

ʅʘʛʨʘʜʳ ʠ ʧʦʯʝʪʥʳʝ ʟʚʘʥʠʷ. ʅʘʛʨʘʞʜʝʥ ʤʝʜʘʣʴʶ ʦʨʜʝʥʘ çɿʘ ʟʘʩʣʫʛʠ ʧʝʨʝʜ ʆʪʝʯʝ-

ʩʪʚʦʤè II ʩʪʝʧʝʥʠ. ʄʝʜʘʣʷʤʠ: ç800 ʣʝʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʩʪʠ ʄʦʥʛʦʣʠʠè, ʛʫʙʝʨʥʘʪʦʨʘ ʊʦʤʩʢʦʡ 

ʦʙʣʘʩʪʠ çɿʘ ʜʦʩʪʠʞʝʥʠʷè, çɿʘ ʟʘʩʣʫʛʠ ʧʝʨʝʜ ʊɻʋè. ɿʥʘʢʦʤ ʦʪʣʠʯʠʷ çɿʘ ʟʘʩʣʫʛʠ ʚ ʩʬʝʨʝ ʦʙʨʘ-

ʟʦʚʘʥʠʷè I ʩʪʝʧʝʥʠ. ʅʘʛʨʫʜʥʳʤ ʟʥʘʢʦʤ çʇʦʯʝʪʥʳʡ ʨʘʙʦʪʥʠʢ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙ-

ʨʘʟʦʚʘʥʠʷ ʈʌè. ʇʦʯʝʪʥʳʝ ʟʚʘʥʠʷ: çɿʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ ʈʌè, çɸʢʘʜʝʤʠʢ ʄʝʞʜʫʥʘ-

ʨʦʜʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʚʳʩʰʠʡ ʰʢʦʣʳè, çʇʦʯʝʪʥʳʡ ʨʘʙʦʪʥʠʢ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʄʦʥʛʦ-

ʣʠʠè, çʇʦʯʝʪʥʳʡ ʨʘʙʦʪʥʠʢ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʈʌè, çʇʦʯʝʪʥʳʡ ʜʦʢʪʦʨ ʍʦʚʜʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘè 

(ʄʦʥʛʦʣʠʷ); çʇʦʯʝʪʥʳʡ ʜʦʢʪʦʨ ʊʫʚʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘè, çɿʘʩʣʫʞʝʥʥʳʡ ʧʨʦʬʝʩʩʦʨ ʊɻʋè.  

ʂʀʄ ɽɺɼʆʂʀʗ ʌɽɼʆʈʆɺʅɸ 

ɻʦʜ ʠ ʤʝʩʪʦ ʨʦʞʜʝʥʠʷ. 1 ʷʥʚʘʨʷ 1937 ʛʦʜʘ ʩ. ʄʘʢʩʳ ʉʘʨʘʝʚʩʢʦʛʦ ʨʘʡʦʥʘ ʃʠʧʝʮʢʦʡ ʦʙ-

ʣʘʩʪʠ. 

ʋʯʝʥʘʷ ʩʪʝʧʝʥʴ. ɼʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ. 

ʋʯʝʥʦʝ ʟʚʘʥʠʝ. ɼʦʮʝʥʪ. 

ʊʨʫʜʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. ɺ ʛ. ʏʘʧʣʳʛʠʥ ʃʠʧʝʮʢʦʡ ʦʙʣʘʩʪʠ ʟʘʢʦʥʯʠʣʘ ʟʦʦʪʝʭʥʠʯʝʩʢʠʡ 

ʪʝʭʥʠʢʫʤ, ʟʘʪʝʤ ʟʘʦʯʥʦ ʦʙʫʯʘʣʘʩʴ ʚ ɺʦʨʦʥʝʞʩʢʦʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʠʥʩʪʠʪʫʪʝ.  

ɺ 1961 ʛ. ï ʣʘʙʦʨʘʥʪ ɻʦʨʥʦ-ɸʣʪʘʡʩʢʦʛʦ ʟʦʦʚʝʪʝʨʠʥʘʨʥʦʛʦ ʪʝʭʥʠʢʫʤʘ. ɺ 1962 ʛ. ʧʦʩʪʫʧʠʣʘ ʥʘ 

ʘʛʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ ɻʦʨʥʦ-ɸʣʪʘʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠ-

ʪʫʪʘ. ʉ 1967 ʛ. ʨʘʙʦʪʘʣʘ ʩʥʘʯʘʣʘ ʘʩʩʠʩʪʝʥʪʦʤ, ʘ ʟʘʪʝʤ ʩʪʘʨʰʠʤ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʢʘʬʝʜʨʳ ʙʦʪʘ-

ʥʠʢʠ ɻʦʨʥʦ-ɸʣʪʘʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɺ 1975 ʛ. ʦʢʦʥʯʠʣʘ ʘʩʧʠʨʘʥʪʫʨʫ ʧʨʠ 
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ʎʉɹʉ ʉʆ ʈɸʅ. ɺ 1977 ʛ. ʚ ʛ. ʂʠʝʚ ʟʘʱʠʪʠʣʘ ʢʘʥʜʠʜʘʪʩʢʫʶ ʜʠʩʩʝʨʪʘʮʠʶ ʥʘ ʪʝʤʫ çʕʢʦʣʦʛʦ-

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʠʥʪʨʦʜʫʢʮʠʠ ʨʦʜʠʦʣʳ ʨʦʟʦʚʦʡ ï Rhodiola rosea L. (ʩʝʤ. Crassulaceae) ʚ 

ʧʨʝʜʛʦʨʴʷʭ ɸʣʪʘʷè. ʉ 1978-2003 ʛʛ. ï ʟʘʚʝʜʫʶʱʘʷ ʢʘʬʝʜʨʦʡ ʙʦʪʘʥʠʢʠ ʠ ʬʠʪʦʬʠʟʠʦʣʦʛʠʠ. 

ɺ 1984 ʛ. ʧʨʠʩʚʦʝʥʦ ʫʯʝʥʦʝ ʟʚʘʥʠʝ ʜʦʮʝʥʪʘ. ʉ 1994 ʛ. ï ʜʦʮʝʥʪ, ʟʘʚ. ʢʘʬʝʜʨʦʡ ʬʠʪʦʬʠʟʠʦʣʦʛʠʠ, 

ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʠ ʤʝʪʦʜʠʢʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʙʠʦʣʦʛʠʠ ɻɸɻʋ. ɺ 1989 ʛ. ʟʘʱʠʪʠʣʘ ʜʦʢʪʦʨʩʢʫʶ 

ʜʠʩʩʝʨʪʘʮʠʶ ʧʦ ʪʝʤʝ: çʈʦʜʠʦʣʘ ʨʦʟʦʚʘʷ (ʟʦʣʦʪʦʡ ʢʦʨʝʥʴ) ʩʝʤ. ʪʦʣʩʪʷʥʢʦʚʳʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʥʦʚʳ ʚʚʝʜʝʥʠʷ ʝʝ ʚ ʢʫʣʴʪʫʨʫè ʚ ʎʉɹʉ ʉʆ ʈɸʅ. ʉ 2000 ʛ. ï ʟʘʚ. ʢʘʬʝʜʨʦʡ ʙʦʪʘʥʠʢʠ ʠ ʬʠʪʦ-

ʬʠʟʠʦʣʦʛʠʠ [1]. ʉ 2002 ʛ. ʥʘ ʜʦʣʞʥʦʩʪʠ ʧʨʦʬʝʩʩʦʨʘ ʢʘʬʝʜʨʳ ʙʦʪʘʥʠʢʠ.  

ɼʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟʚʝʩʪʥʳʡ ʙʦʪʘʥʠʢ, ʧʨʦʨʘʙʦʪʘʣʘ ʚ ɻʦʨʥʦ-ɸʣʪʘʡ-

ʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ 45 ʣʝʪ, ʚʥʝʩʣʘ ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʟʫʯʝʥʠʝʤ ʨʦʜʠʦʣʳ ʨʦʟʦʚʦʡ ʠ ʨʘʟʨʘʙʦʪʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ 

ʠʥʪʨʦʜʫʢʮʠʠ ʚʠʜʘ ʚʳʩʦʢʦʛʦʨʥʦʡ ʬʣʦʨʳ ɸʣʪʘʷ. ʋʯʝʥʳʤ ʦʙʦʙʱʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ ɸʣʪʘʷ ʠ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʫʯʘʩʪ-

ʢʘʭ ʣʘʙʦʨʘʪʦʨʠʡ ʬʣʦʨʳ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʠʥʪʨʦʜʫʢʮʠʠ ʠ ʘʢʢʣʠʤʘʪʠʟʘʮʠʠ ʧʠʱʝʚʳʭ 

ʨʘʩʪʝʥʠʡ ʎʉɹʉ ʉʆ ʈɸʅ, ʙʠʦʩʪʘʥʮʠʠ ɻɸɻʋ ʚ ʧʝʨʠʦʜ ʩ 1970 ʧʦ 1998 ʛʛ. ʀʩʩʣʝʜʦʚʘʪʝʣʝʤ ʚʧʝʨ-

ʚʳʝ ʚʳʜʝʣʝʥʳ ʫʩʪʦʡʯʠʚʳʝ ʚ ʧʨʠʨʦʜʝ, ʚ ʢʫʣʴʪʫʨʝ ʵʢʦʪʠʧʳ ʚʠʜʘ, ʠʟʫʯʝʥʳ ʠʭ ʨʠʪʤʳ ʨʦʩʪʘ ʠ 

ʨʘʟʚʠʪʠʷ, ʦʩʦʙʝʥʥʦʩʪʠ ʮʚʝʪʝʥʠʷ ʠ ʧʣʦʜʦʥʦʰʝʥʠʷ, ʩʝʤʝʥʥʘʷ ʠ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 

ʈʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʟʦʣʦʪʦʛʦ ʢʦʨʥʷ, ʩʦʟʜʘʥʳ ʧʝʨʚʳʝ 

ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʧʣʘʥʪʘʮʠʠ ʥʘ ɸʣʪʘʝ [4-5]. ʋʰʣʘ ʠʟ ʞʠʟʥʠ 17 04.2018 ʛʦʜʘ. 

ʅʘʛʨʘʜʳ ʠ ʧʦʯʝʪʥʳʝ ʟʚʘʥʠʷ. ʅʘʛʨʘʞʜʝʥʘ ʙʣʘʛʦʜʘʨʩʪʚʝʥʥʳʤʠ ʧʠʩʴʤʘʤʠ ʠ ʧʦʯʝʪʥʳʝ 

ʛʨʘʤʦʪʘʤʠ ʠʥʩʪʠʪʫʪʘ ï ɻɸɻʇʀ (1984, 1985, 1986), ʫʥʠʚʝʨʩʠʪʝʪʘ ï ɻɸɻʋ (1987, 1999, 2003). 

ɹʣʘʛʦʜʘʨʩʪʚʝʥʥʳʤ ʧʠʩʴʤʦʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ. ʇʦʯʝʪʥʦʡ ʛʨʘʤʦʪʦʡ ʄʠʥʠʩʪʝʨ-

ʩʪʚʘ ʧʨʦʩʚʝʱʝʥʠʷ ʈʉʌʉʈ (1984). ʆʪʤʝʯʝʥʘ ʥʘʛʨʫʜʥʳʤ ʟʥʘʢʦʤ çʇʦʯʝʪʥʳʡ ʨʘʙʦʪʥʠʢ ʚʳʩʰʝʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè. ɺʝʪʝʨʘʥ ʪʨʫʜʘ ʈʌ. 

ʄɸʅɽɽɺ ɸʃɽʂʉɸʅɼʈ ɻʈʀɻʆʈʔɽɺʀʏ 

ɻʦʜ ʠ ʤʝʩʪʦ ʨʦʞʜʝʥʠʷ. 30.05.1953 ʛ.ʨ. ʩ. ʃʫʛʦʚʩʢʦʝ ɹʠʡʩʢʦʛʦ ʨʘʡʦʥʘ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. 

ʋʯʝʥʘʷ ʩʪʝʧʝʥʴ. ʂʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ.  

ʋʯʝʥʦʝ ʟʚʘʥʠʝ. ɼʦʮʝʥʪ.  

ʊʨʫʜʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʃʫʛʦʚʩʢʦʡ ʩʨʝʜʥʝʡ ʰʢʦʣʳ (1969 ʛ.) ʧʦʩʪʫʧʠʣ 

ʚ ɻʦʨʥʦ-ɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦ-ʛʝʦʛʨʘʬʠʯʝ-

ʩʢʠʡ ʬʘʢʫʣʴʪʝʪ, ʦʪʜʝʣʝʥʠʝ çʙʠʦʣʦʛʠʷ-ʭʠʤʠʷè. ɺ 1974 ʛ., ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʠʥʩʪʠʪʫʪʘ, ʧʨʠʥʷʪ 

ʥʘ ʨʘʙʦʪʫ ʚ ʃʫʛʦʚʩʢʫʶ ʩʨʝʜʥʶʶ ʰʢʦʣʫ ʫʯʠʪʝʣʝʤ ʙʠʦʣʦʛʠʠ ʠ ʭʠʤʠʠ. ɺ 1975 ʛ. ʧʨʠʟʚʘʥ ʚ ʨʷʜʳ 

ʉʦʚʝʪʩʢʦʡ ʘʨʤʠʠ. ɺ 1980 ʛ. ʧʦʩʪʫʧʠʣ ʚ ʦʯʥʫʶ ʘʩʧʠʨʘʥʪʫʨʫ ʧʨʠ ʎʉɹʉ ʉʆ ɸʅ ʉʉʉʈ. ɺ 1986 ʛ. 

ʟʘʱʠʪʠʣ ʢʘʥʜʠʜʘʪʩʢʫʶ ʜʠʩʩʝʨʪʘʮʠʶ ʧʦ ʪʝʤʝ: çʌʣʦʨʘ ʭʨʝʙʪʘ ʏʠʭʘʯʝʚʘ (ʖʛʦ-ɺʦʩʪʦʯʥʳʡ ɸʣ-

ʪʘʡ)è. ɿʘʯʠʩʣʝʥ ʚ ʰʪʘʪ ʣʘʙʦʨʘʪʦʨʠʠ ʛʝʨʙʘʨʠʡ ʚ ʜʦʣʞʥʦʩʪʠ ʤ.ʥ.ʩ. (1986 ʛ.). ʉ 1986 ʛ. ʩʪʘʨʰʠʡ 

ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʙʦʪʘʥʠʢʠ, ʘ ʩ 1989 ʛ. ï ʜʦʮʝʥʪ ɻɸɻʋ. ɿʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʙʦʪʘʥʠʢʠ 

(1987ï1994 ʛʛ.) [1]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʎʝʥʪʨʘ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠ 

ʠʥʥʦʚʘʮʠʡ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ɼʠʨʝʢʮʠʠ ʆʆʇʊ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ.  

ɼʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɸʚʪʦʨ ʠ ʩʦʘʚʪʦʨ ʙʦʣʝʝ 1500 ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʧʦ 

ʨʘʟʣʠʯʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʙʦʪʘʥʠʯʝʩʢʦʡ ʥʘʫʢʠ (ʬʣʦʨʠʩʪʠʢʘ, ʩʠʩʪʝʤʘʪʠʢʘ ʨʘʩʪʝʥʠʡ, ʛʝʦʙʦʪʘ-

ʥʠʢʘ, ʦʭʨʘʥʘ ʧʨʠʨʦʜʳ). ʋʯʘʩʪʥʠʢ ʠ ʦʨʛʘʥʠʟʘʪʦʨ ʙʦʪʘʥʠʯʝʩʢʠʭ ʵʢʩʧʝʜʠʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʝʞ-

ʜʫʥʘʨʦʜʥʳʭ (ʩʦʚʝʪʩʢʦ-ʘʤʝʨʠʢʘʥʩʢʠʭ, ʬʠʥʩʢʠʭ, ʯʝʰʩʢʠʭ, ʬʨʘʥʮʫʟʩʢʠʭ, ʘʚʩʪʨʠʡʩʢʠʭ, ʘʥʛʣʠʡ-

ʩʢʠʭ) ʚ ɻʦʨʥʳʡ ɸʣʪʘʡ. ʉʦʙʨʘʣ 21000 ʛʝʨʙʘʨʥʳʭ ʣʠʩʪʦʚ ʥʘ ʭʨʝʙʪʝ ʏʠʭʘʯʝʚʘ ʖʛʦ-ɺʦʩʪʦʯʥʦʛʦ 

ɸʣʪʘʷ [14], ʧʨʠʥʠʤʘʝʪ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʧʨʦʝʢʪʘʭ: ʦʙʦʩʥʦʚʘʥʠʝ ʠ ʩʦʟʜʘʥʠʝ ʅʇ çʉʘʡʣʶʛʝʤ-

ʩʢʠʡè, ʛʘʟʦʧʨʦʚʦʜ çʈʦʩʩʠʷ-ʂʠʪʘʡè, çʈʘʟʚʠʪʠʝ ʪʫʨʠʟʤʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ɸʣʪʘʡè, çʆʮʝʥʢʘ ʯʠʩʣʝʥ-

ʥʦʩʪʠ ʟʘʧʘʩʦʚ ʢʨʘʩʥʦʡ ʱʝʪʢʠ ʠ ʟʦʣʦʪʦʛʦ ʢʦʨʥʷ, ʚʳʷʚʣʝʥʠʝ ʘʜʚʝʥʪʠʚʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʅʇ çʉʘʡʣʶʛʝʤʩʢʠʡè. ʅʘʫʯʥʳʡ ʵʢʩʧʝʨʪ ʧʦ ʬʣʦʨʝ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʈʝʩʧʫʙʣʠʢʠ 

ɸʣʪʘʡ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ, ɼʠʨʝʢʮʠʠ ʆʆʇʊ ʈɸ, 

ʫʥʠʚʝʨʩʠʪʝʪʘ. ʏʣʝʥ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʛʦ ʩʦʚʝʪʘ ʇʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʧʨʦʢʫʨʘʪʫʨʳ ʈɸ, ʠʩʧʦʣʥʠ-

ʪʝʣʴ ʵʢʩʧʝʨʪʠʟ ʢʨʫʧʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʦʝʢʪʦʚ (ʙʦʣʝʝ 600), ʘʚʪʦʨ ʠ ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʨʝʜʘʢʪʦʨ 

ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ (2017), ʃʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ. ʆʧʨʝ-

ʜʝʣʠʪʝʣʴ. [15-16].  
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ʅʘʛʨʘʜʳ ʠ ʧʦʯʝʪʥʳʝ ʟʚʘʥʠʷ. ʅʘʛʨʘʞʜʝʥ ʧʦʯʝʪʥʳʤʠ ʛʨʘʤʦʪʘʤʠ ɻʦʨʥʦ-ɸʣʪʘʡʩʢʦʛʦ ʛʦʩ-

ʫʥʠʚʝʨʩʠʪʝʪʘ, ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʈʝʩʧʫʙʣʠʢʠ 

ɸʣʪʘʡ, ʇʨʘʚʠʪʝʣʴʩʪʚʘ (2003) ʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʉʦʙʨʘʥʠʷ ʕʣ-ʂʫʨʫʣʪʘʡ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ, 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ (2003) ʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (2015). 

ɿʘʩʣʫʛʠ ʦʪʤʝʯʝʥʳ ʶʙʠʣʝʡʥʦʡ ʤʝʜʘʣʴʶ çʇʨʦʢʫʨʘʪʫʨʳ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡè (2015). ʀʤʝʝʪ ʧʦ-

ʯʝʪʥʳʝ ʟʚʘʥʠʷ çɿʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡè (2018), çʇʦʯʝʪʥʳʡ ʛʨʘʞʜʘ-

ʥʠʥ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡè (2023). ɺʝʪʝʨʘʥ ʪʨʫʜʘ ʈʌ (2015). 

ɿʆʃʆʊʋʍʀʅ ʅʀʂʆʃɸʁ ʀɺɸʅʆɺʀʏ 

ɻʦʜ ʠ ʤʝʩʪʦ ʨʦʞʜʝʥʠʷ. 2 ʠʶʥʷ 1952 ʛ. ʚ ʜ. ʃʝʙʝʜʢʠ ɼʦʣʞʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʆʨʣʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ. 

ʋʯʸʥʘʷ ʩʪʝʧʝʥʴ ʠ ʫʯʸʥʦʝ ʟʚʘʥʠʝ. ʥʝʪ. 

ʊʨʫʜʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. ɺ 1968ï1971 ʛʛ. ʫʯʸʙʘ ʚ ʪʝʭʥʠʢʫʤʝ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʩʘʜʦʚʦʜʩʪʚʘ 

(ʛ. ʅʘʣʴʯʠʢ). ɺ 1971ï1973 ʛʛ. ʩʣʫʞʙʘ ʚ ʨʷʜʘʭ ʉɸ. ʉ 1 ʦʢʪʷʙʨʷ 1973 ʧʦ ʦʢʪʷʙʨʴ 1991 ʛ. ʨʘʙʦʪʘ 

ʚ ɸʣʪʘʡʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʧʨʠʨʦʜʥʦʤ ʟʘʧʦʚʝʜʥʠʢʝ (ʘʛʨʦʥʦʤ, ʣʘʙʦʨʘʥʪ, ʤʣ. ʥʘʫʯʥʳʡ ʩʦ-

ʪʨʫʜʥʠʢ, ʩʪ. ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʟʘʤ. ʜʠʨʝʢʪʦʨʘ ʧʦ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ï ʩ ʦʢʪʷʙʨʷ 1984 ʛ.). ɿʘʦʯ-

ʥʘʷ ʫʯʸʙʘ ʚ ʊʦʤʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʚ 1974ï1980 ʛʛ. (ʩʧʝʮʠʘʣʴʥʦʩʪʴ ï ʙʠʦʣʦʛ), 

ʪʝʤʘ ʜʠʧʣʦʤʥʦʡ ʨʘʙʦʪʳ ʙʳʣʘ ʧʦʩʚʷʱʝʥʘ ʬʣʦʨʠʩʪʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ɸʣʪʘʡʩʢʦʛʦ ʟʘʧʦ-

ʚʝʜʥʠʢʘ. ʉ ʦʢʪʷʙʨʷ 1991 ʛ. ʨʘʙʦʪʘ ʚ ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʝʤʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʧʨʠʨʦʜʥʦʤ 

ʙʠʦʩʬʝʨʥʦʤ ʟʘʧʦʚʝʜʥʠʢʝ ʠʤ. ʧʨʦʬ. ɺ. ɺ. ɸʣʝʭʠʥʘ (ʟʘʤ. ʜʠʨʝʢʪʦʨʘ ʧʦ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ, ʩʪ. ʥʘʫʯ-

ʥʳʡ ʩʦʪʨʫʜʥʠʢ ï ʩ ʩʝʥʪʷʙʨʷ 2001 ʛ.) [10]. 

ʅʘʫʯʥʳʝ ʜʦʩʪʠʞʝʥʠʷ. ʀʟʚʝʩʪʥʳʡ ʙʦʪʘʥʠʢ-ʬʣʦʨʠʩʪ ɸʣʪʘʷ. ɺ ʧʝʨʠʦʜ 1970ï2023 ʛʛ. ʩʦ-

ʙʨʘʣ ʙʦʣʝʝ 40000 ʛʝʨʙʘʨʥʳʭ ʣʠʩʪʦʚ ʩ 1973 ï 2023 ʛʛ. [2-3]. ɺ 1981 ʛ. ʨʫʢʦʚʦʜʠʣ ʚ ɸʣʪʘʡʩʢʦʤ 

ʟʘʧʦʚʝʜʥʠʢʝ ʦʨʛʘʥʠʟʘʮʠʝʡ ʏʫʣʴʯʠʥʩʢʦʛʦ ʠ ʉʫʨʴʷʟʠʥʩʢʦʛʦ ʚʳʩʦʪʥʳʭ ʧʨʦʬʠʣʝʡ ʩ ʟʘʢʣʘʜʢʦʡ 43 

ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʛʝʨʙʘʨʥʳʭ ʦʙʨʘʟʮʦʚ ʭʨʘʥʠʪʩʷ ʚ ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʝʤʥʦʤ 

ʟʘʧʦʚʝʜʥʠʢʝ, ʘ ʯʘʩʪʴ ʧʝʨʝʜʘʥʘ ʚ ɻʝʨʙʘʨʠʠ ɹʦʪʘʥʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʤ. ɺ. ʃ. ʂʦʤʘʨʦʚʘ ʈɸʅ 

(LE), ɻʣʘʚʥʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ ʠʤ. ʅ. ɺ. ʎʠʮʠʥʘ ʈɸʅ (MHA), ʄʦʩʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʄ. ɺ. ʃʦʤʦʥʦʩʦʚʘ (MW), ʎʝʥʪʨʘʣʴʥʦʛʦ ʉʠʙʠʨʩʢʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ 

ʉʆ ʈɸʅ (NS), ʊʦʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (TK). ʆʧʠʩʘʣ ʜʣʷ ʥʘʫʢʠ ʥʦʚʳʝ ʪʘʢ-

ʩʦʥʳ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ: Calamagrostis veresczaginii N. Zolot., Carex martynenkoi N. Zolot., 

Stellaria glandulifera N. Zolot., Viola irinae N. Zolot., Gagea lasczinskyi N. Zolot., Carex 

turkestanica Regel subsp. beleensis N. Zolot., Carex Ĭ montano-altaica N. Zolot. ʇʦ ʬʘʤʠʣʠʠ ʅ. 

ʀ. ɿʦʣʦʪʫʭʠʥʘ ʥʘʟʚʘʥʳ ʚʠʜʳ ʨʘʩʪʝʥʠʡ: Stellaria zolotuchinii A.L. Ebel, Alchemilla zolotuchinii 

Czkalov. ʉʦʩʪʘʚʠʣ ʦʢʦʣʦ 1200 ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ ʚ ɸʣʪʘʡʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ. ʋʯʘʩʪʚʦ-

ʚʘʣ ʚ ʧʦʜʛʦʪʦʚʢʝ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ (2017). 

ɺʳʚʦʜʳ. ʅʘʫʯʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʝʜʣʦʞʝʥʥʦʝ ɺʘʰʝʤʫ ʚʥʠʤʘʥʠʶ, ʚʳʧʦʣʥʷʝʪʩʷ 

ʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʠʤ. ʉ.ʉ. ʉʫʨʘʟʘʢʦʚʘ ʚ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ 

çʀʩʪʦʨʠʷ ɻʦʨʥʦʛʦ ɸʣʪʘʷ ʍʍ ʚʝʢʘ ʚ ʧʦʨʪʨʝʪʘʭ ʚʳʜʘʶʱʠʭʩʷ ʣʠʯʥʦʩʪʝʡè, ʦʪʜʝʣʴʥʦʡ ʥʘʫʯʥʦʡ 

ʪʝʤʦʡ ʥʘ 2024-2025 ʛʛ. çʅʘʫʢʘ ʚ ɻʦʨʥʦʤ ɸʣʪʘʝ (ʚʪʦʨʘʷ ʧʦʣʦʚʠʥʘ XX-XXI  ʚʚ.): ʫʯʝʥʳʝ ʝʩʪʝ-

ʩʪʚʝʥʥʦ-ʥʘʫʯʥʦʛʦ ʧʨʦʬʠʣʷè. ʊʝʤʘ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʘ ʠ ʩʚʦʝʚʨʝʤʝʥʥʘ, ʯʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦʟʚʦ-
ʣʠʪ ʥʘʤ ʠ ʰʠʨʦʢʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ, ʫʟʥʘʪʴ ʥʝ ʪʦʣʴʢʦ ʩʦʙʳʪʠʷ ʧʨʦʰʣʳʭ ʣʝʪ, ʥʦ ʠ ʣʠʯʥʳʡ 

ʟʥʘʯʠʤʳʡ ʚʢʣʘʜ ʫʯʝʥʳʭ, ʢʦʪʦʨʳʝ ʪʨʫʜʠʣʠʩʴ ʠ ʪʨʫʜʷʪʩʷ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ, ʚʦ ʙʣʘʛʦ ʠ 

ʩʣʘʚʫ ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ɻʦʨʥʦʛʦ ɸʣʪʘʷ. 
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ɹʀʆʈɽʉʋʈʉʓ ʊʈɸʅʉɻʈɸʅʀʏʅʆʁ ɹʀʆʉʌɽʈʅʆʁ ʊɽʈʈʀʊʆʈʀʀ çɸʃʊɸʁè: 

ʄʃɽʂʆʇʀʊɸʖʑʀɽ (MAMMALIA ) ʅɸʎʀʆʅɸʃʔʅʆɻʆ ʇɸʈʂɸ  

çʉɸʁʃʖɻɽʄʉʂʀʁè 

 

ɸʥʥʦʪʘʮʠʷ. ɺʧʝʨʚʳʝ ʩʦʩʪʘʚʣʝʥ ʘʥʥʦʪʠʨʦʚʘʥʥʳʡ ʩʧʠʩʦʢ ʚʠʜʦʚ (ʚʩʝʛʦ 52) ʤʣʝʢʦʧʠʪʘʶ-

ʱʠʭ ʜʣʷ ʅʇ çʉʘʡʣʶʛʝʤʩʢʠʡè. ʉ ʫʯʝʪʦʤ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʢʣʘʩʪʝʨʘʤ ʦʧʨʝ-

ʜʝʣʝʥʘ ʩʧʝʮʠʬʠʢʘ ʠ ʦʙʦʩʦʙʣʝʥʥʦʩʪʴ ʬʘʫʥʳ. ʄʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 

24 ʚʠʜʘ. ʉʘʤʳʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʡ ʦʪʨʷʜ ɻʨʳʟʫʥʳ ï 12 ʚʠʜʦʚ. ɺ ʆʪʨʷʜʝ ʅʘʩʝʢʦʤʦʷʜʥʳʝ ï 7 

ʚʠʜʦʚ, ʚ ʆʪʨʷʜʝ ɿʘʡʮʝʦʙʨʘʟʥʳʝ ï 3 ʚʠʜʘ, ʚ ʆʪʨʷʜʝ ʍʠʱʥʳʝ ï 2 ʚʠʜʘ. ɺʦ ʚʩʝʭ ʪʨʝʭ ʢʣʘʩʪʝʨʘʭ 

ʦʙʠʪʘʶʪ ʧʦ 19 ʚʠʜʦʚ. ʉʨʝʜʥʠʭ ʠ ʢʨʫʧʥʳʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 28 ʚʠʜʦʚ. ʉʘʤʳʡ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʡ ʆʪʨʷʜ ʍʠʱʥʳʝ ï 17 ʚʠʜʦʚ, ʚ ʆʪʨʷʜʝ ʇʘʨʥʦʢʦʧʳʪʥʳʝ ï 6 ʚʠʜʦʚ, ʚ ʆʪʨʷʜʘʭ 

ɻʨʳʟʫʥʳ ʠ ɿʘʡʮʝʦʙʨʘʟʥʳʝ ï 3 ʠ 2 ʚʠʜʘ. ɺ ʢʣʘʩʪʝʨʝ çɸʨʛʫʪè ï 22 ʚʠʜʘ, ʚ ʢʣʘʩʪʝʨʘʭ çʉʘʡʣʶʛʝʤè 

ʠ çʋʣʘʥʜʨʳʢè ï 17 ʠ 15 ʚʠʜʦʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʦʩʝʤʴ ʚʠʜʦʚ ʟʘʥʝʩʝʥʳ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ (3-

ʠʟʜʘʥʠʝ, 2017) ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ, 4 ʚʠʜʘ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʩʧʠʩʦʢ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʅʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ çʉʘʡʣʶʛʝʤʩʢʠʡè, ʢʣʘʩʪʝʨ çɸʨʛʫʪè, ʢʣʘʩʪʝʨ çʉʘʡ-

ʣʶʛʝʤè, ʢʣʘʩʪʝʨ çʋʣʘʥʜʨʳʢè, ʤʣʝʢʦʧʠʪʘʶʱʠʝ, ʘʨʝʘʣ, ʢʘʪʝʛʦʨʠʷ ʨʝʜʢʦʩʪʠ. 

 

A.V. Bondarenko, D.G. Malikov, A.A. Bondarenko, D.I. Gulyaev, A.O. Kuzhlekov 

 

BIOLOGICAL RESOURCES OF THE TRANSBOUNDARY BIOSPHERE TERRITORY 

çALTAIè (MAMMALIA) OF THE çSAILYUGEMSKYè NATIONAL PARK 

 
Abstract. For the first time, an annotated list of mammal species (52 in total) has been compiled 

for the Saylyugemsky National Park. Taking into account the territorial affiliation to clusters, the 

specificity and isolation of the fauna have been determined. There are 24 registered species of small 

mammals. The most representative order is Rodents - 12 species. There are 7 species in the Insec-

tivora order, 3 species in the Lagomorpha order, and 2 species in the Carnivora order. All three clus-

ters are home to 19 species. There are 28 registered species of medium and large mammals. The most 

representative order is Carnivora - 17 species, the order is Artiodactyls - 6 species, the orders Rodents 

and Lagomorphs - 3 and 2 species. There are 22 species in the Argut cluster, 17 and 15 species in the 

Saylyugem and Ulandryk clusters, respectively. Eight species are listed in the Red Book (3rd edition, 

2017) of the Altai Republic, 4 species in the additional list. 

Keywords. Saylyugemsky National Park, Argut cluster, Saylyugem cluster, Ulandryk cluster, 

mammals, habitat, rarity category. 

Keywords: Sailugemsky National Park, Argut cluster, Sailugem cluster, Ulandryk cluster, 

mammalia, area, rarity categoty.  

 

ɺʚʝʜʝʥʠʝ. ɺ ʈʝʩʧʫʙʣʠʢʝ ɸʣʪʘʡ ʧʣʦʱʘʜʴ, ʟʘʥʠʤʘʝʤʘʷ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ, 

ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʝʪ. ɺ 2009 ʛʦʜʫ ʦʥʘ ʟʘʥʠʤʘʣʘ 22,4% ʦʪ ʧʣʦʱʘʜʠ ʨʝʩʧʫʙʣʠʢʠ, ʘ ʚ 2014 ʛʦʜʫ ï 

ʫʞʝ 25% [3;18]. ɺ ʵʪʦʤ ʝʩʪʴ ʦʩʪʨʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ, ʪʘʢ ʢʘʢ ɻʦʨʥʳʡ ɸʣʪʘʡ ʧʦ ʧʨʘʚʫ ʩʯʠʪʘʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʧʨʠʟʥʘʥʥʳʭ ʤʠʨʦʚʳʭ ʮʝʥʪʨʦʚ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʛʜʝ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʤʥʦʞʝʩʪʚʦ ʨʝʜ-

ʢʠʭ ʠ ʠʩʯʝʟʘʶʱʠʭ ʥʘ ʧʣʘʥʝʪʝ ʚʠʜʦʚ ʢʘʢ ʨʘʩʪʠʪʝʣʴʥʦʛʦ, ʪʘʢ ʠ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ. ʉʘʡʣʶʛʝʤʩʢʠʡ 

ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ ʟʘʥʠʤʘʝʪ ʜʦʩʪʦʡʥʦʝ ʤʝʩʪʦ ʚ ʩʠʩʪʝʤʝ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠ-

ʪʦʨʠʡ ʨʝʩʧʫʙʣʠʢʠ, ʫʩʧʝʰʥʦ ʬʫʥʢʮʠʦʥʠʨʫʝʪ, ʨʝʰʘʝʪ ʟʘʜʘʯʠ ʩʦʭʨʘʥʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʨʝʜʢʠʭ ʠ 

ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ, ʥʦ ʠ ʦʙʱʝʛʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

ʎʝʣʴʶ ʠ ʟʘʜʘʯʘʤʠ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʣʝʥʠʝ ʧʦʣʥʦʛʦ ʘʥʥʦʪʠʨʦʚʘʥʥʦʛʦ ʩʧʠʩʢʘ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʅʇ çʉʘʡʣʶʛʝʤʩʢʠʡè. ɺ ʥʘʰʫ ʟʘʜʘʯʫ, ʚʦ-ʧʝʨʚʳʭ, ʚʭʦʜʠʣʦ ʚʳʜʝʣʝʥʠʝ ʠʟ ʦʙ-
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ʱʝʛʦ ʤʘʩʩʠʚʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʖʛʦ-ɺʦʩʪʦʯʥʦʛʦ ɸʣʪʘʷ ʪʦʣʴʢʦ ʪʝ ʤʝʩʪʦʦʙʠʪʘ-

ʥʠʷ, ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʚ ʪʝʨʨʠʪʦʨʠʶ ʅʇ çʉʘʡʣʶʛʝʤʩʢʠʡè, ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʪʝʨʨʠʪʦʨʠʘʣʴ-

ʥʳʤ ʨʘʟʛʨʘʥʠʯʝʥʠʝʤ ʧʦ ʪʨʝʤ ʢʣʘʩʪʝʨʘʤ: çɸʨʛʫʪè, çʉʘʡʣʶʛʝʤè ʠ çʋʣʘʥʜʨʳʢè. ɺʦ-ʚʪʦʨʳʭ, ʘʥʘ-

ʣʠʟ ʩʦʙʩʪʚʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ [3;22] ʠ ʠʤʝʶʱʠʭʩʷ ʨʘʥʝʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʙʦʣʝʝ 

ʯʝʤ ʟʘ 50 ʣʝʪ [15-17;27-30]. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʆʩʥʦʚʦʡ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʘʥʥʦʪʠʨʦʚʘʥʥʦʛʦ ʩʧʠʩʢʘ ʤʝʣʢʠʭ ʤʣʝ-

ʢʦʧʠʪʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ, ʧʦʩʣʫʞʠʣʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʫʯʝʪʳ, ʧʨʦʚʝ-

ʜʝʥʥʳʝ ʢ.ʙ.ʥ., ʜʦʮʝʥʪʦʤ ɻʦʨʥʦ-ɸʣʪʘʡʩʢʦʛʦ ʛʦʩʫʥʠʚʝʨʩʠʪʝʪʘ ʉ. ɺ. ɼʦʣʛʦʚʳʭ, ʧʫʪʝʤ ʦʪʣʦʚʘ 

ʟʚʝʨʴʢʦʚ ʣʦʚʯʠʤʠ ʢʘʥʘʚʢʘʤʠ ʜʣʠʥʦʡ ʧʦ 50 ʤʝʪʨʦʚ ʩ 5-ʶ ʚʢʦʧʘʥʥʳʤʠ ʚ ʥʠʭ ʣʦʚʯʠʤʠ ʢʦʥʫʩʘʤʠ. 

ɿʘ ʜʚʘ ʩʝʟʦʥʘ, ʩ 15 ʠʶʣʷ ʧʦ 31 ʘʚʛʫʩʪʘ ʚ 1997-1998 ʛʛ. ʦʪʨʘʙʦʪʘʥʦ 6314 ʢʦʥʫʩʦ-ʩʫʪʦʢ, ʦʪʣʦʚʣʝʥʦ 

1418 ʟʚʝʨʴʢʦʚ 19 ʚʠʜʦʚ [2;4-13]. ʅʘʟʚʘʥʠʷ ʚʠʜʦʚ ʧʨʠʚʦʜʷʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʧʦ ʂʘʪʘʣʦʛʫ ʤʣʝʢʦ-

ʧʠʪʘʶʱʠʝ ʉʉʉP [14], ʢʨʦʤʝ ʘʨʢʪʠʯʝʩʢʦʡ ʙʫʨʦʟʫʙʢʠ (Sorex arcticus Kerr, 1792), ʢʦʪʦʨʫʶ ʥʘʟʳ-

ʚʘʶʪ ʪʫʥʜʨʷʥʦʡ (S. tundrensis) [24]. ɼʞʫʥʛʘʨʩʢʠʡ ʭʦʤʷʯʦʢ (Phodopus sungorus Pallas, 1770) ʠ 

ʭʦʤʷʯʦʢ ʂʵʤʧʙʝʣʣʘ (Ph. campbelli Thomas, 1905) ʧʦ ʠʥʦʡ ʩʠʩʪʝʤʘʪʠʢʝ [25]. ʋʯʝʪʳ ʠ ʦʪʣʦʚ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ 42-ʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʖʛʦ-ɺʦʩʪʦʯʥʦʛʦ ɸʣʪʘʷ ʚ ʜʦʣʠʥʘʭ ʨʨ.: ʊʘʨʭʘʪʘ, 

ɼʞʘʟʘʪʦʨ, ʥʘ ʭʨʝʙʪʝ ʖʞʥʦ-ʏʫʡʩʢʠʡ, ʧʣʦʩʢʦʛʦʨʴʝ ʋʢʦʢ ʠ ʏʫʡʩʢʦʡ ʩʪʝʧʠ ʥʘ ʩʢʣʦʥʘʭ ʩʝʚʝʨʥʳʭ 

ʵʢʩʧʦʟʠʮʠʡ ʭʨʝʙʪʘ ʉʘʡʣʶʛʝʤ. ʉʪʝʧʥʦʡ ʧʦʷʩ. ʏʫʡʩʢʘʷ ʢʦʪʣʦʚʠʥʘ ʠ ʵʢʩʧʦʟʠʮʠʠ ʩʢʣʦʥʦʚ ʭʨʝʙ-

ʪʦʚ ʉʘʡʣʶʛʝʤ ʠ ʖʞʥʦ-ʏʫʡʩʢʠʡ: ʯʠʝʚʳʝ ʦʧʫʩʪʳʥʝʥʥʳʝ ʩʪʝʧʠ, ʟʘʢʫʩʪʘʨʝʥʥʳʝ ʧʦʣʳʥʥʦ-ʠʨʠ-

ʩʦʚʳʝ ʩʪʝʧʠ, ʘʛʨʦʬʠʪʦʮʝʥʦʟʳ, ʦʧʫʩʪʳʥʝʥʥʳʝ ʭʦʣʦʜʥʦ-ʧʦʣʳʥʥʳʝ ʱʝʙʥʠʩʪʳʝ ʩʪʝʧʠ, ʦʧʫʩʪʳ-

ʥʝʥʥʦ-ʢʘʤʝʥʠʩʪʳʝ ʩʪʝʧʠ, ʯʠʝʚʦ-ʩʦʣʦʥʯʘʢʦʚʳʝ ʩʪʝʧʠ ʩ ʢʘʨʘʛʘʥʦʡ, ʧʦʣʳʥʥʦ-ʦʩʦʢʦʚʦ-ʟʣʘʢʦʚʳʝ 

ʤʝʣʢʦʪʨʘʚʥʳʝ ʩʪʝʧʠ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʬʠʪʦʮʝʥʦʟʳ. ʅʘ ʭʨʝʙʪʝ ʉʘʡʣʶʛʝʤ ʚ ʜʦʣʠʥʝ ʨʝʢʠ ʊʘʨ-

ʭʘʪʘ: ʟʘʢʫʩʪʘʨʝʥʥʳʝ ʫʯʘʩʪʢʠ ʧʦʡʤʳ, ʢʘʤʝʥʠʩʪʳʝ ʟʘʢʫʩʪʘʨʝʥʥʳʝ ʩʪʝʧʠ ʥʘ ʶʞʥʳʭ ʠ ʩʝʚʝʨʥʳʭ 

ʵʢʩʧʦʟʠʮʠʷʭ ʩʢʣʦʥʦʚ. ɺ ʜʦʣʠʥʝ ʨ. ɼʞʘʟʘʪʦʨ: ʘʛʨʦʬʠʪʦʮʝʥʦʟʳ, ʟʘʢʫʩʪʘʨʝʥʥʳʝ ʫʯʘʩʪʢʠ ʧʦʡʤʳ 

ʨʝʢʠ, ʧʦʡʤʝʥʥʳʝ ʣʫʛʘ, ʢʘʤʝʥʠʩʪʳʝ ʩʪʝʧʠ ʥʘ ʩʢʣʦʥʘʭ. ʅʘ ʖʞʥʦ-ʏʫʡʩʢʦʤ ʭʨʝʙʪʝ: ʜʝʛʨʘʜʠʨʦ-

ʚʘʥʥʳʝ ʫʯʘʩʪʢʠ ʩʪʝʧʝʡ ʩ ʚʳʧʘʩʘʤʠ, ʟʠʤʥʠʝ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʝ ʩʪʦʷʥʢʠ. ʃʝʩʥʦʡ ʧʦʷʩ. 

ʅʘ ʖʞʥʦ-ʏʫʡʩʢʦʤ ʭʨʝʙʪʝ: ʣʠʩʪʚʝʥʥʠʯʥʳʝ ʧʝʨʝʣʝʩʢʠ c ʦʩʪʝʧʥʝʥʳʤʠ ʩʢʣʦʥʘʤʠ, ʧʘʨʢʦʚʳʝ 

ʣʠʩʪʚʝʥʥʠʯʥʳʝ ʣʝʩʘ. ʅʘ ʧʣʦʩʢʦʛʦʨʴʝ ʋʢʦʢ: ʢʝʜʨʦʚʦ-ʣʠʩʪʚʝʥʥʠʯʥʳʝ ʠ ʣʠʩʪʚʝʥʥʠʯʥʦ-ʢʝʜʨʦʚʳʝ 

ʣʝʩʘ ʩ ʝʨʥʠʢʘʤʠ ʚ ʙʘʩʩʝʡʥʝ ʨ. ɼʞʘʟʘʪʦʨ ʥʘ ʦʪʨʦʛʘʭ ʧʣʦʩʢʦʛʦʨʴʷ. ʇʦʜʛʦʣʴʮʦʚʳʡ ʧʦʷʩ. 

ʅʘ ʖʞʥʦ-ʏʫʡʩʢʦʤ ʭʨʝʙʪʝ: ʝʨʥʠʢʠ ʩ ʫʯʘʩʪʢʘʤʠ ʪʨʘʚʷʥʠʩʪʳʭ ʪʫʥʜʨ, ʝʨʥʠʢʠ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ 

ʩʢʣʦʥʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʦʜ ʚʳʧʘʩ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ ʠ ʤʦʞʞʝʚʝʣʴʥʠʢʦʚʳʝ ʪʫʥʜʨʳ. 

ʅʘ ʧʣʦʩʢʦʛʦʨʴʝ ʋʢʦʢ: ʣʠʩʪʚʝʥʥʠʯʥʳʝ ʨʝʜʢʦʣʝʩʴʷ ʩ ʝʨʥʠʢʘʤʠ ʚ ʙʘʩʩʝʡʥʝ ʨ. ɼʞʘʟʘʪʦʨ ʠ ʢʨʠʦ-

ʬʠʪʥʳʝ ʣʫʛʘ ʧʣʦʩʢʦʛʦʨʴʷ. ɻʦʣʴʮʦʚʳʡ ʧʦʷʩ. ʅʘ ʧʣʦʩʢʦʛʦʨʴʝ ʋʢʦʢ: ʝʨʥʠʢʦʚʳʝ ʪʫʥʜʨʳ ʧʦ ʦʪʨʦ-

ʛʘʤ ʭʨʝʙʪʘ ʉʘʡʣʶʛʝʤ, ʪʨʘʚʷʥʠʩʪʳʝ ʠ ʤʦʭʦʚʦ-ʦʩʦʯʢʦʚʳʝ ʢʘʤʝʥʠʩʪʳʝ ʪʫʥʜʨʳ.  

ʆʩʥʦʚʘʥʠʝʤ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʘʥʥʦʪʠʨʦʚʘʥʥʦʛʦ ʩʧʠʩʢʘ ʩʨʝʜʥʠʭ ʠ ʢʨʫʧʥʳʭ ʤʣʝʢʦʧʠʪʘʶ-

ʱʠʭ ʧʦʩʣʫʞʠʣ ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʠʤʝʶʱʠʭʩʷ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʤʘʪʝ-

ʨʠʘʣʦʚ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʨʘʙʦʪʘʚʰʠʤʠ ʠ ʨʘʙʦʪʘʶʱʠʤʠ ʥʘ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʖʛʦ-ɺʦʩʪʦʯʥʦʛʦ ɸʣʪʘʷ: ɻ.ɻ. ʉʦʙʘʥʩʢʠʡ [27-29]; ɹ.ɼ. ɸʙʘʪʫʨʦʚ, ʇ.ʉ. ɸʥʯʠʬʦʨʦʚ, ɻ.ʀ. ʆʛʫʨʝ-

ʝʚʘ ʠ ʜʨ., [1]; ɸ.ʆ. ʂʫʞʣʝʢʦʚ [19-20]; ɸ.ʅ. ʂʫʢʩʠʥ [21]; ʖ.ʇ. ʄʘʣʢʦʚ, ɸ.ɺ. ʐʠʪʦʚ [23]; ʃ.ɺ. 

ʉʦʧʠʥ [30]; ʉ.ɺ. ʉʧʠʮʠʥ [30-33] ʠ ʄ.ʖ. ʇʘʣʴʮʠʥ ʠ ʜʨ., [26]. ʄʘʪʝʨʠʘʣʳ ʂʨʘʩʥʳʭ ʢʥʠʛ: (1-ʝ; 

2-ʝ; 3-ʝ ʠʟʜʘʥʠʷ, ʞʠʚʦʪʥʳʝ) [15-17] ʠ (ʦʩʦʙʦ-ʦʭʨʘʥʷʝʤʳʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʦʙʲʝʢʪʳ) ʈʝʩʧʫʙʣʠʢʠ 

ɸʣʪʘʡ [18], ʘ ʪʘʢ ʞʝ çʉʪʨʘʪʝʛʠʷ ʩʦʭʨʘʥʝʥʠʷ ʩʥʝʞʥʦʛʦ ʙʘʨʩʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè [34-35], 

ʢʦʣʣʝʢʪʠʚʥʳʝ ʤʦʥʦʛʨʘʬʠʠ: çɻʦʨʳ ʩʥʝʞʥʳʭ ʙʘʨʩʦʚ. ʇʨʠʨʦʜʘ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ ʥʘ ʶʛʝ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡè [3], ʃʝʪʦʧʠʩʴ - 2023 ʅʇ çʉʘʡʣʶʛʝʤʩʢʠʡè, 

ʩʝʨʠʷ: ʦʙʟʦʨ ʬʦʪʦʣʦʚʫʰʝʢ; ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʫʯʝʪʳ ʘʨʛʘʣʠ [22], ʥʘʟʚʘʥʠʷ ʚʠʜʦʚ ʪʘʢ ʞʝ 

ʧʨʠʚʦʜʷʪʩʷ ʧʦ çʂʘʪʘʣʦʛʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʉʉʉPè [14].  
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʩʫʞʜʝʥʠʷ. ʊʝʨʠʦʬʘʫʥʘ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çʉʘʡʣʶ-

ʛʝʤʩʢʠʡè ʧʨʝʜʩʪʘʚʣʝʥʘ 52 ʚʠʜʘʤʠ. ʉʘʤʳʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʡ ʆʪʨʷʜ ʍʠʱʥʳʝ ï 19 ʚʠʜʦʚ, ʚ 1,6 

ʨʘʟʘ ʤʝʥʴʰʝ ï ʆʪʨʷʜ ɻʨʳʟʫʥʳ ï 12 ʚʠʜʦʚ. ɺ 2,7-3,8 ʨʘʟʘ ʤʝʥʴʰʝ ï ʆʪʨʷʜ ʅʘʩʝʢʦʤʦʷʜʥʳʝ ï 7 

ʚʠʜʦʚ, ʆʪʨʷʜ ʇʘʨʥʦʢʦʧʳʪʥʳʝ ï 6 ʚʠʜʦʚ, ʆʪʨʷʜ ɿʘʡʮʝʦʙʨʘʟʥʳʝ ï 5 ʚʠʜʦʚ. ʅʘʠʙʦʣʝʝ ʙʦʛʘʪʘ 

ʬʘʫʥʘ ʛʫʤʠʜʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʢʣʘʩʪʝʨʘ çɸʨʛʫʪè ï 41 ʚʠʜ, ʚ ʘʨʠʜʥʳʭ ʠ ʩʝʤʠʘʨʠʜʥʳʭ ʤʝʩʪʦ-

ʦʙʠʪʘʥʠʷʭ ʢʣʘʩʪʝʨʦʚ çʉʘʡʣʶʛʝʤè ï 36, çʋʣʘʥʜʨʳʢè ï 34 ʚʠʜʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʦʩʝʤʴ ʚʠʜʦʚ 
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ʟʘʥʝʩʝʥʳ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ (3-ʠʟʜʘʥʠʝ, 2017) ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ, 4 ʚʠʜʘ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʩʧʠ-

ʩʦʢ. 

ʊʘʙʣʠʮʘ 1  

ɸʥʥʦʪʠʨʦʚʘʥʥʳʡ ʩʧʠʩʦʢ ʚʠʜʦʚ ʤʝʣʢʠʭ, ʩʨʝʜʥʠʭ ʠ ʢʨʫʧʥʳʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 

ʅʇ çʉʘʡʣʶʛʝʤʩʢʠʡè 
ˉ ɺʠʜ ʂʣʘʩʪʝʨ 

çɸʨʛʫʪè 

ʂʣʘʩʪʝʨ 

çʉʘʡʣʶʛʝʤè 

ʂʣʘʩʪʝʨ 

çʋʣʘʥʜʨʳʢè 

ʂʨʘʩʥʘʷ 

ʢʥʠʛʘ ʈɸ, 

2017 

 ʆʪʨʷʜ ʅʘʩʝʢʦʤʦʷʜʥʳʝ ï Insectivora     

1. ʉʠʙʠʨʩʢʠʡ ʢʨʦʪ ï Talpa altaica 

Nikolsky, 1883 

+ _ _  

2. ʊʫʥʜʨʷʥʘʷ ʙʫʨʦʟʫʙʢʘ ï Sorex tundrensis 

parvicaudatus Okhotina, 1976 

+ + +  

3.  ʇʣʦʩʢʦʯʝʨʝʧʥʘʷ ʙʫʨʦʟʫʙʢʘ ï Sorex vir 

G. Allen, 1914 

+ _ _  

4.  ʉʨʝʜʥʷʷ ʙʫʨʦʟʫʙʢʘ ï Sorex caecutiens 

Laxmann, 1788 

+ _ _  

5. ʄʘʣʘʷ ʙʫʨʦʟʫʙʢʘ ï Sorex minutus Lin-

naeus, 1766 

_ + +  

6. ʂʨʦʰʝʯʥʘʷ ʙʫʨʦʟʫʙʢʘ ï Sorex 

minutissimus Zimmermann, 1780 

_ + + ʜʦʧ. ʩʧʠ-

ʩʦʢ 

 

7. ʆʙʳʢʥʦʚʝʥʥʘʷ ʢʫʪʦʨʘ ï Neomys fodiens 

Pennant, 1771 

+ + +  

 ʆʪʨʷʜ ɻʨʳʟʫʥʳ - Rodentia     

8. ʊʫʰʢʘʥʯʠʢ-ʧʨʳʛʫʥ ï Allactaga sibirica 

Foster, 1778 

- + +  

9. ʍʦʤʷʯʦʢ ʂʵʤʧʙʝʣʣʘ ï Phodopus 

campbelli Thomas, 1905 

- + + ʜʦʧ. ʩʧʠ-

ʩʦʢ 

 

10. ʇʣʦʩʢʦʯʝʨʝʧʥʘʷ ʧʦʣʝʚʢʘ ï Alticola 

strelzowi Kastschenko, 1899 

+ + +  

11. ɹʦʣʴʰʝʫʭʘʷ ʧʦʣʝʚʢʘ ï Alticola macrotis 

Radde, 1861 

+ + +  

12. ʂʨʘʩʥʦ-ʩʝʨʘʷ ʧʦʣʝʚʢʘ ï Clethrionomys 

rufocanus Sundervall, 1846 

+ + +  

13. ʂʨʘʩʥʘʷ ʧʦʣʝʚʢʘ ï Clethrionomys rutilus 

Pallas, 1779 

+ + +  

14. ɺʦʜʷʥʘʷ ʧʦʣʝʚʢʘ ï Arvicola terrestris 

Linnaeus, 1758 

+ + +  

15. ʋʟʢʦʯʝʨʝʧʥʘʷ ʧʦʣʝʚʢʘ ï Microtus grega-

lis Pallas, 1779 

+ + +  

16. ʇʦʣʝʚʢʘ-ʵʢʦʥʦʤʢʘ ï Microtus oecono-

mus Pallas, 1776 

 

+ + +  

17. ʄʦʥʛʦʣʴʩʢʘʷ ʧʦʣʝʚʢʘ ï Microtus mon-

golicus Radde, 1861 

 

_ + + ʜʦʧ. ʩʧʠ-

ʩʦʢ 

18. ɸʟʠʘʪʩʢʠʡ ʙʫʨʫʥʜʫʢ ï Tamias sibiricus 

Laxmann, 1769 

+ _ _  

19. ɼʣʠʥʥʦʭʚʦʩʪʳʡ ʩʫʩʣʠʢ ï Citellus undu-

latus Pallas, 1778 

+ + +  

 ʆʪʨʷʜ ɿʘʡʮʝʦʦʙʨʘʟʥʳʝ - Lagomorpha     

20. ɸʣʪʘʡʩʢʘʷ ʧʠʱʫʭʘ ï Ochotona alpina 

Pallas, 1773 

+ + +  

21. ɼʘʫʨʩʢʘʷ ʧʠʱʫʭʘ ï O. daurica Pallas, 

1773) 

+ + +  
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22. ʄʦʥʛʦʣʴʩʢʘʷ ʧʠʱʫʭʘ ï O. pricei 

Thomas, 1911 

+ + +  

 ʆʪʨʷʜ ʍʠʱʥʳʝ ï Carnivora      

23. ɻʦʨʥʦʩʪʘʡ ï Mustela erminea Linnaeus, 

1758 

+ + +  

24. ʆʙʳʢʥʦʚʝʥʥʘʷ ʣʘʩʢʘ ï Mustela nivalis 

Linnaeus, 1758 

+ - -  

 ʀʊʆɻʆ: 24 ʚʠʜʘ 19 19 19 3 

 ʆʪʨʷʜ ʍʠʱʥʳʝ ï Carnivora      

25. ɹʫʨʳʡ ʤʝʜʚʝʜʴ ï Ursus arctos Linnaeus, 

1758. 

+ - -  

26. ɹʫʨʳʡ ʤʝʜʚʝʜʴ ï Ursus arctos Linnaeus, 

1758. ʉʘʡʣʶʛʝʤʩʢʘʷ ʧʦʧʫʣʷʮʠʷ 

- + + 2 ʢʘʪʝʛʦ-

ʨʠʷ 

27. ʈʝʯʥʘʷ ʚʳʜʨʘ ï Lutra lutra Linnaeus, 1758 + - - 3 ʢʘʪʝʛʦ-

ʨʠʷ 

28. ʉʥʝʞʥʳʡ ʙʘʨʩ ʠʣʠ ʠʨʙʠʩ ï Panthera un-

cia Schreber, 1776 

+ + - 1 ʢʘʪʝʛʦ-

ʨʠʷ 

29. ʄʘʥʫʣ ï Felis manul Pallas, 1776 + + + 2 ʢʘʪʝʛʦ-

ʨʠʷ 

30. ɺʦʣʢ ï Canis lupus Linnaeus, 1758 + + +  

31. ʈʳʩʴ ï Felis lynx Linnaeus, 1758 + - - ʜʦʧ. ʩʧʠ-

ʩʦʢ 

32. ʂʘʤʝʥʥʘʷ ʢʫʥʠʮʘ ï Martes foina Erx-

leben, 1977 

- + + 3 ʢʘʪʝʛʦ-

ʨʠʷ 

33. ʃʠʩʠʮʘ ï Vulpes vulpes Linnaeus, 1758 + + +  

34. ʂʦʨʩʘʢ ï Vulpes corsac Linnaeus, 1768 - + +  

35. ʉʦʙʦʣʴ ï Martes zibellina Linnaeus, 1758 + - -  

36. ʈʦʩʦʤʘʭʘ ï Gulo gulo Linnaeus, 1758 + + +  

37. ʆʙʳʢʥʦʚʝʥʥʳʡ ʙʘʨʩʫʢ ï Meles meles + - -  

38. ʉʪʝʧʥʦʡ ʭʦʨʝʢ ï Mustela eversmanni Les-

son, 1827 

+ + +  

39. ʂʦʣʦʥʦʢ ʠʣʠ ʩʠʙʠʨʩʢʠʡ ʢʦʣʦʥʦʢ ï 

Mustela sibirica 

+ + +  

40. ʉʦʣʦʥʛʦʡ ï Mustela altaica + - -  

41. ɸʤʝʨʠʢʘʥʩʢʘʷ ʥʦʨʢʘ ï Neogale vison  + - -  

 ʆʪʨʷʜ ɿʘʡʮʝʦʦʙʨʘʟʥʳʝ - Lagomorpha     

42. ɿʘʷʮ-ʪʦʣʘʡ ï Lepus tolai Pallas, 1778 - + +  

43. ɿʘʷʮ-ʙʝʣʷʢ ï Lepus timidus Linnaeus, 

1758 

+ + +  

 ʆʪʨʷʜ ɻʨʳʟʫʥʳ - Rodentia     

44. ʆʙʳʢʥʦʚʝʥʥʘʷ ʙʝʣʢʘ ï Sciurus vulgaris 

Linnaeus, 1758. 

+ - -  

45. ɹʝʣʢʘ-ʣʝʪʷʛʘ, ʠʣʠ ʣʝʪʫʯʘʷ ʙʝʣʢʘ, ʠʣʠ ʧʦ-

ʣʝʪʫʭʘ ï Pteromys volans Fischer-Wald-

heim, 1817  

+ - -  

46. ʉʝʨʳʡ ʩʫʨʦʢ ï Marmota baibacina 

Kastschenko, 1899 

+ + +  

 ʆʪʨʷʜ ʇʘʨʥʦʢʦʧʳʪʥʳʝ - Artiodactyla      

47. ʄʘʨʘʣ ï Cervus elaphus Linnaeus, 1758. + - -  

48. ʂʦʩʫʣʷ ï Capreolus capreolus Linnaeus, 

1758 

+ + +  

49. ʉʠʙʠʨʩʢʘʷ ʢʘʙʘʨʛʘ ï Moschus mos-

chiferus Linnaeus, 1758 

+ - - 3 ʢʘʪʝʛʦ-

ʨʠʷ 

50. ɸʣʪʘʡʩʢʠʡ ʛʦʨʥʳʡ ʙʘʨʘʥ, ʘʨʛʘʣʠ ï Ovis 

ammon ammon Linnaeus, 1758 

- + + 1 ʢʘʪʝʛʦ-

ʨʠʷ 

51. ʉʠʙʠʨʩʢʠʡ ʛʦʨʥʳʡ ʢʦʟʝʣ ï Capra 

sibirica Pallas, 1776 

+ + -  

52. ɼʟʝʨʝʥ ï Gazella (Procarpa) gutturosa 

(Pallass, 1777) 

- + + 1 ʢʘʪʝʛʦ-

ʨʠʷ 

 ʀʊʆɻʆ: 28 ʚʠʜʦʚ 22 17 15 9 

 ɺʉɽɻʆ: 52 ʚʠʜʘ 41 36 34 12 
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ɺʳʚʦʜʳ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çʉʘʡʣʶʛʝʤʩʢʠʡè ʚʩʝʛʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 

52 ʚʠʜʘ. ʉʘʤʳʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʡ ʆʪʨʷʜ ʍʠʱʥʳʝ ï 19 ʚʠʜʦʚ, ʚ 1,6 ʨʘʟʘ ʤʝʥʴʰʝ ï ʆʪʨʷʜ ɻʨʳ-

ʟʫʥʳ ï 12 ʚʠʜʦʚ. ɺ 2,7-3,8 ʨʘʟʘ ʤʝʥʴʰʝ ï ʆʪʨʷʜ ʅʘʩʝʢʦʤʦʷʜʥʳʝ ï 7 ʚʠʜʦʚ, ʆʪʨʷʜ ʇʘʨʥʦʢʦʧʳʪ-

ʥʳʝ ï 6 ʚʠʜʦʚ, ʆʪʨʷʜ ɿʘʡʮʝʦʙʨʘʟʥʳʝ ï 5 ʚʠʜʦʚ. ʅʘʠʙʦʣʝʝ ʙʦʛʘʪʘ ʬʘʫʥʘ ʛʫʤʠʜʥʳʭ ʤʝʩʪʦʦʙʠʪʘ-

ʥʠʡ ʢʣʘʩʪʝʨʘ çɸʨʛʫʪè ï 41 ʚʠʜ, ʚ ʘʨʠʜʥʳʭ ʠ ʩʝʤʠʘʨʠʜʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʢʣʘʩʪʝʨʦʚ çʉʘʡʣʶ-

ʛʝʤè ï 36, çʋʣʘʥʜʨʳʢè ï 34 ʚʠʜʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʦʩʝʤʴ ʚʠʜʦʚ ʟʘʥʝʩʝʥʳ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ (3-

ʠʟʜʘʥʠʝ, 2017) ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ, 4 ʚʠʜʘ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʩʧʠʩʦʢ. ʊʨʠ ʚʠʜʘ 1 ʢʘʪʝʛʦʨʠʠ ʨʝʜ-

ʢʦʩʪʠ: ʩʥʝʞʥʳʡ ʙʘʨʩ ʠʣʠ ʠʨʙʠʩ ï Panthera uncia Schreber, 1776, ʜʟʝʨʝʥ ï Gazella (Procarpa) 

gutturosa (Pallass, 1777), ʘʣʪʘʡʩʢʠʡ ʛʦʨʥʳʡ ʙʘʨʘʥ ʠʣʠ ʘʨʛʘʣʠ ï Ovis ammon ammon Linnaeus, 

1758. ɼʚʘ ʚʠʜʘ 2 ʢʘʪʝʛʦʨʠʠ ʨʝʜʢʦʩʪʠ: ʤʘʥʫʣ ï Felis manul Pallas, 1776, ʙʫʨʳʡ ʤʝʜʚʝʜʴ ï Ursus 

arctos Linnaeus, 1758 (ʉʘʡʣʶʛʝʤʩʢʘʷ ʧʦʧʫʣʷʮʠʷ). ʊʨʠ ʚʠʜʘ 3 ʢʘʪʝʛʦʨʠʠ: ʩʠʙʠʨʩʢʘʷ ʢʘʙʘʨʛʘ ï 

Moschus moschiferus Linnaeus, 1758, ʢʘʤʝʥʥʘʷ ʢʫʥʠʮʘ ï Martes foina Erxleben, 1977, ʨʝʯʥʘʷ ʚʳ-

ʜʨʘ ï Lutra lutra Linnaeus, 1758. ɺ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʩʧʠʩʦʢ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ 

ʦʩʦʙʦʤ ʚʥʠʤʘʥʠʠ ʢ ʠʭ ʩʦʩʪʦʷʥʠʶ ʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ ʠ ʩʣʝʞʝʥʠʝʤ ʟʘ ʠʭ ʯʠʩʣʝʥʥʦʩʪʴʶ ʟʘʥʝ-

ʩʝʥʳ ʯʝʪʳʨʝ ʚʠʜʘ: ʨʳʩʴ ï Felis lynx Linnaeus, 1758, ʤʦʥʛʦʣʴʩʢʘʷ ʧʦʣʝʚʢʘ ï Microtus mongolicus 

Radde, 1861, ʭʦʤʷʯʦʢ ʂʵʤʧʙʝʣʣʘ ï Phodopus campbelli Thomas, 1905 ʠ ʢʨʦʰʝʯʥʘʷ ʙʫʨʦʟʫʙʢʘ ï 

Sorex minutissimus Zimmermann, 1780. 
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ʆʈɻɸʅʀɿɸʎʀʗ ʈɸɹʆʊʓ ʕʂʆʃʆɻʀʏɽʉʂʀʍ ʉʃʋɾɹ ʇʆ ʆʍʈɸʅɽ  

ɸʊʄʆʉʌɽʈʅʆɻʆ ɺʆɿɼʋʍɸ ʅɸ ʄɸʐʀʅʆʉʊʈʆʀʊɽʃʔʅʓʍ ʇʈɽɼʇʈʀʗʊʀʗʍ 

(ʅɸ ʇʈʀʄɽʈɽ ɸʆ çɸʃʊɸʁɺɸɻʆʅè) 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʘʥʘʣʠʟ ʢʣʶʯʝʚʳʭ ʧʨʦʙʣʝʤ ʟʘʱʠʪʳ ʘʪ-

ʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʥʘ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʧʦʜʯʝʨʢʠʚʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʤ-

ʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʣʫʞʙ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʭʚʘʪʳʚʘʝʪ ʪʘ-

ʢʠʝ ʚʦʧʨʦʩʳ, ʢʘʢ ʥʦʨʤʠʨʦʚʘʥʠʝ ʢʘʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʠʩʪʦʯʥʠʢʠ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟ-

ʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʠʭ ʩʦʩʪʘʚ, ʩʪʝʧʝʥʴ ʦʧʘʩʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʡʩʪʚʫʶʱʠʭ ʤʝʨ ʧʦ 

ʤʠʥʠʤʠʟʘʮʠʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʅʘ ʧʨʠʤʝʨʝ ɸʆ çɸʣʪʘʡʚʘʛʦʥè ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʚʳʙʨʦʩʳ ʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ, ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʜʝʡ-

ʩʪʚʫʶʱʠʝ ʤʝʨʳ ʧʦ ʦʭʨʘʥʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ. ʈʘʙʦʪʘ ʘʢʪʫʘʣʴʥʘ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘ-

ʩʪʠ ʵʢʦʣʦʛʠʠ, ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʘ ʪʘʢʞʝ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʠʟʫʯʘʶ-

ʱʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʜʠʩʮʠʧʣʠʥʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʭʨʘʥʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʚʳʙʨʦʩʳ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʵʢʦʣʦ-

ʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ, ɸʆ çɸʣʪʘʡʚʘʛʦʥè. 

 

A.D. Borbotko, O.B. Otto 

 

ORGANIZATION OF THE WORK OF ENVIRONMENTAL SERVICES  

FOR THE PROTECTION OF ATMOSPHERIC AIR AT MACHINE -BUILDING  

ENTERPRISES (ON THE EXAMPLE OF JSC çALTAIVAGONè) 

 

Abstract. The article is aimed at identifying and analyzing the key problems of atmospheric air 

protection at machine-building enterprises, emphasizing the need for an integrated approach to the 

organization of environmental services. The study covers issues such as the regulation of atmospheric 

air quality, sources of pollutant emissions, their composition, the degree of danger, as well as the 

effectiveness of existing measures to minimize anthropogenic impact. Using the example of Al-

taivagon JSC, the emissions of hazardous substances, the specifics of the work of the environmental 

service of the enterprise and the existing measures to protect atmospheric air are considered. The 

work is relevant for specialists in the field of ecology, mechanical engineering and state control, as 

well as for students studying environmental disciplines. 

Keywords: protection of atmospheric air, emissions of pollutants, environmental control, JSC 

çAltaivagonè. 

 

ɺʚʝʜʝʥʠʝ. ɸʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʞʠʟʥʝʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʙʝʟ ʢʦʪʦʨʦʛʦ ʣʶʙʦʤʫ ʦʨʛʘʥʠʟʤʫ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʚʦʝʛʦ ʩʫʱʝ-

ʩʪʚʦʚʘʥʠʷ 

ɺ ʢʘʞʜʦʤ ʩʦʚʨʝʤʝʥʥʦʤ ʛʦʨʦʜʝ ʠʤʝʶʪʩʷ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʝ ʚʥʦʩʷʪ 

ʩʚʦʶ ʣʝʧʪʫ ʥʝ ʪʦʣʴʢʦ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ, ʥʦ ʠ ʚ ʫʭʫʜʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ. 

ɺʦʟʥʠʢʘʝʪ ʦʩʪʨʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʥʘʙʣʶʜʝʥʠʠ ʟʘ ʢʘʯʝʩʪʚʦʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʩʦ ʩʪʦ-

ʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʚ ʤʠʥʠʤʠʟʘʮʠʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠ-

ʷʪʠʷʭ ʟʘ ʩʯʝʪ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʠʤʠ ʛʨʘʤʦʪʥʳʭ ʤʝʨ ʧʦ ʦʭʨʘʥʝ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʂʦʥʩʪʠ-

ʪʫʮʠʠ ʈʌ, ʬʝʜʝʨʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʟʘʢʦʥʘʭ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʨʝʛʫʣʠʨʫʶʱʠʭ ʥʦʨʤʘʪʠʚʥʦ 

ʧʨʘʚʦʚʳʭ ʘʢʪʘʭ. ʆʩʥʦʚʥʳʤ ʷʚʣʷʝʪʩʷ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 04.05.1999 ˉ 96-ʌɿ çʆʙ ʦʭʨʘʥʝ 
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ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘè, ʦʧʨʝʜʝʣʷʶʱʠʡ ʦʙʱʠʝ ʧʦʣʦʞʝʥʠʷ, ʠʩʪʦʯʥʠʢʠ ʟʘʛʨʷʟʥʝʥʠʷ, ʨʝʛʫʣʠʨʫ-

ʶʱʠʡ ʚʦʧʨʦʩʳ ʫʧʨʘʚʣʝʥʠʷ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʯʝʪʘ ʚʨʝʜʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʦʙʦʟʥʘʯʘʶʱʠʡ ʦʩʦ-

ʙʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʝʛʦ ʦʭʨʘʥʫ ʠ ʪ.ʜ. [1].  

ɼʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʫʩʪʘʥʦʚʣʝʥʳ ʥʦʨʤʘʪʠʚʳ: ʧʨʝʜʝʣʴʥʦ ʜʦ-

ʧʫʩʪʠʤʳʭ ʚʳʙʨʦʩʦʚ, ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʝʭʥʠʯʝ-

ʩʢʠʭ ʚʳʙʨʦʩʦʚ. ʅʦʨʤʠʨʦʚʘʥʠʝ ʢʘʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʫʩʪʘ-

ʥʦʚʣʝʥʥʳʭ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ (ʇɼʂ), ʦʪʨʘʞʘʶʱʠʭ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʝʱʝʩʪʚʘ, ʥʝ ʥʝʩʫʱʝʝ ʚʨʝʜ ʞʠʚʳʤ ʦʨʛʘʥʠʟʤʘʤ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʝ-

ʨʠʦʜ ʚʨʝʤʝʥʠ [3].  

ɿʘ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚʳʙʨʦʩʘʤʠ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨ-

ʥʳʡ ʚʦʟʜʫʭ ʩ ʬʠʟʠʯʝʩʢʠʭ ʠ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ ʚʟʠʤʘʝʪʩʷ ʧʣʘʪʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌɿ çʆʙ ʦʭʨʘʥʝ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè ʠ ʌɿ çʆʙ ʦʭʨʘʥʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘè. ʅʘʨʫʰʝʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ 

ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʤʦʞʝʪ ʧʦʚʣʝʯʴ ʟʘ ʩʦʙʦʡ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʫʶ ʠʣʠ ʜʘʞʝ 

ʫʛʦʣʦʚʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ [1; 2]. 

ʇʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʨʘʤʢʘʭ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʷʟʘʥʳ ʩʦʙʣʶʜʘʪʴ ʫʩʪʘʥʦʚ-

ʣʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʦʭʨʘʥʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʧʨʦʚʦʜʠʪʴ ʨʝʛʫʣʷʨʥʳʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ 

ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ, ʠʥʚʝʥʪʘʨʠʟʘʮʠʶ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʘ-

ʪʳʚʘʪʴ ʠ ʚʥʝʜʨʷʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʤʠʥʠʤʠʟʘʮʠʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ.  

ʈʝʟʫʣʴʪʘʪʳ. ɸʆ çɸʣʪʘʡʚʘʛʦʥè ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʠʤ ʚʘʛʦʥʦʩʪʨʦʠʪʝʣʴʥʳʤ ʧʨʝʜʧʨʠʷ-

ʪʠʝʤ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʛʨʫʟʦʚʦʛʦ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʚ ʈʦʩʩʠʠ. ʆʩʥʦʚʥʘʷ 

ʧʨʦʜʫʢʮʠʷ ʜʘʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ï ʢʨʳʪʳʝ ʚʘʛʦʥʳ, ʧʦʣʫʚʘʛʦʥʳ, ʮʠʩʪʝʨʥʳ, ʧʣʘʪʬʦʨʤʳ, ʚʘ-

ʛʦʥʳ-ʭʦʧʧʝʨʳ ʠ ʠʟʦʪʝʨʤʠʯʝʩʢʠʝ ʚʘʛʦʥʳ. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʤʦʱʠ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʩʨʝʜʥʝʤ 

ʧʦʟʚʦʣʷʶʪ ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʜʦ 10 000 ʛʨʫʟʦʚʳʭ ʚʘʛʦʥʦʚ ʚ ʛʦʜ, ʘ ʦʩʥʦʚʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʮʝʭʘ ʩʧʦʩʦʙʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʠʟʛʦʪʦʚʣʝʥʠʝ ʯʝʪʳʨʝʭ ʤʦʜʝʣʝʡ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʩʚʦʠʭ ʬʫʥʢʮʠʡ ʧʨʝʜʧʨʠʷʪʠʝ ʠʤʝʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʣʠʮʝʥʟʠʠ ʥʘ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʠ ʨʘʙʦʪʘʝʪ ʥʘ ʢʨʫʛʣʦʛʦʜʠʯʥʦʤ ʨʝʞʠʤʝ (365 ʜʥʝʡ) [5].  

ɸʣʪʘʡʩʢʠʡ ʚʘʛʦʥʦʩʪʨʦʠʪʝʣʴʥʳʡ ʟʘʚʦʜ ʠʤʝʝʪ ʦʢʦʣʦ 115 ʠʩʪʦʯʥʠʢʦʚ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶ-

ʱʠʭ ʚʝʱʝʩʪʚ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʦʚʘʥʥʳʤʠ, ʪʘʢʞʝ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʷ ʥʘʭʦʜʷʪʩʷ ʘʚʪʦʤʦʙʠʣʠ ʠ ʩʧʝʮ. ʪʝʭʥʠʢʘ, ʚʳʙʨʦʩʳ ʢʦʪʦʨʳʭ ʪʘʢʞʝ ʚʥʦʩʷʪ ʩʚʦʡ 

ʚʢʣʘʜ ʚ ʦʙʱʫʶ ʢʘʨʪʠʥʫ ʟʘʛʨʷʟʥʝʥʠʡ. 

ʂ ʦʩʥʦʚʥʳʤʠ ʦʨʛʘʥʠʟʦʚʘʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤ ʚʳʜʝʣʝʥʠʷ ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʫ ʙʫʜʫʪ ʦʪ-

ʥʦʩʠʪʩʷ ʪʨʫʙʳ ʚʳʪʷʞʥʳʭ ʠ ʦʙʱʝʦʙʤʝʥʥʳʭ ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʚʳʭʣʦʧʥʳʝ ʪʨʫʙʳ ʦʩʥʦʚ-

ʥʳʭ ʚʝʥʪʠʣʷʪʦʨʦʚ, ʪʨʫʙʳ ʮʠʢʣʦʥʦʚ, ʜʳʤʦʚʳʝ ʪʨʫʙʳ ʢʦʪʝʣʴʥʦʡ ʠ ʪ.ʜ., ʘ ʢ ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʳʤ ï 

ʜʚʝʨʥʳʝ ʧʨʦʝʤʳ ʮʝʭʦʚ, ʦʪʢʨʳʪʳʝ ʧʣʦʱʘʜʢʠ ʩʢʣʘʜʦʚ, ʧʨʫʜ-ʦʪʩʪʦʡʥʠʢ ʠ ʧʦʛʨʫʟʦʯʥʳʝ ʨʘʙʦʪʳ 

ʜʨʝʚʝʩʥʳʭ ʦʧʠʣʦʢ ʠʟ ʙʫʥʢʝʨʦʚ ʮʠʢʣʦʥʦʚ. ʀʩʪʦʯʥʠʢʘʤ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚʳʜʝʣʝʥʠʷ ʟʘʛʨʷʟʥʷʶ-

ʱʠʭ ʚʝʱʝʩʪʚ ʷʚʣʷʝʪʩʷ ʚʩʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷ.  

ɺ ʩʪʨʫʢʪʫʨʝ ʚʳʙʨʦʩʦʚ ʧʨʝʦʙʣʘʜʘʶʪ ʫʤʝʨʝʥʥʦ ʦʧʘʩʥʳʝ ʚʝʱʝʩʪʚʘ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʪʨʝʪʴ-

ʝʤʫ ʢʣʘʩʩʫ ʦʧʘʩʥʦʩʪʠ. ʅʘʠʙʦʣʴʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʨʝʜʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ 

ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʜʠʦʢʩʠʜʘ ʩʝʨʳ, ʩʦʣʴʚʝʥʪ ʥʘʬʪʘ, ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʫʘʡʪ-ʩʧʠʨʠʪʘ, ʜʠʦʢ-

ʩʠʜʘ ʘʟʦʪʘ, ʜʠʦʢʩʠʜʘ ʩʝʨʳ, ʟʦʣʳ ʫʛʣʝʡ, ʠ ʪ.ʜ. ɺʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʘʥʥʳʭ ʚʝʱʝʩʪʚ ʚ ʦʙʱʝʤ 

ʦʙʲʸʤʝ ʚʳʙʨʦʩʦʚ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʩʦ ʩʧʝʮʠʬʠʢʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʪʝʭʥʠʯʝ-

ʩʢʠʤ ʦʩʥʘʱʝʥʠʝʤ ʧʨʝʜʧʨʠʷʪʠʷ [4].  

ʇʦ ʩʫʤʤʘʨʥʳʤ ʚʳʙʨʦʩʘʤ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʨʘʤʢʘʭ ʦʩʥʦʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳ-

ʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʪʣʠʯʘʶʪʩʷ ʢʦʪʝʣʴʥʘʷ ʧʨʝʜʧʨʠʷʪʠʷ, ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʡ ʠ ʢʫʟʥʝʯ-

ʥʦʧʨʝʩʩʦʚʳʡ ʮʝʭʘ, ʚ ʨʘʤʢʘʭ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʛʨʷʟ-

ʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʦʙʨʘʟʫʝʪʩʷ ʚ ʩʪʨʦʠʪʝʣʴʥʦʤ ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʮʝʭʘʭ. ʇʦʩʪʫʧʣʝʥʠʝ ʟʘʛʨʷʟ-

ʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ ʧʨʦʠʩʭʦʜʠʪ ʚ ʚʠʜʝ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʠ ʛʘʟʦʚ. 

ʉ ʫʯʝʪʦʤ ʤʦʱʥʦʩʪʠ ʠ ʫʩʣʦʚʠʡ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʭʘʨʘʢʪʝʨʘ ʠ 

ʢʦʣʠʯʝʩʪʚʘ ʚʳʜʝʣʷʝʤʳʭ ʚ ʆʉ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ, ʘ ʪʘʢʞʝ ʩ ʫʯʝʪʦʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʤʳʭ ʤʝʨ ʧʦ 

ʫʤʝʥʴʰʝʥʠʶ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʆʉ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʦʙʣʶʜʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʠ 
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ʥʦʨʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʘʥʠʪʘʨʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʧʨʝʜʧʨʠʷʪʠʷ, ʜʣʷ ɸʆ çɸʣʪʘʡʚʘʛʦʥè ʫʩʪʘ-

ʥʦʚʣʝʥ 3 ʢʣʘʩʩ ʦʧʘʩʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʙʲʝʢʪʘ ʢʘʢ ʠʩʪʦʯʥʠʢʘ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʘ ɸɺ. 

ʆʭʨʘʥʦʡ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʟʘʥʠʤʘʝʪʩʷ ʙʶʨʦ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʢʦʥ-

ʪʨʦʣʶ, ʚ ʦʙʷʟʘʥʥʦʩʪʠ ʠʥʞʝʥʝʨʘ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚʭʦʜʠʪ: 

¶ ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʢʦʥʪʨʦʣʷ ʥʘʜ ʩʦʙʣʶʜʝʥʠʝʤ ʜʝʡʩʪʚʫʶʱʝʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʩʪʘʥ-

ʜʘʨʪʦʚ ʠ ʥʦʨʤʘʪʠʚʦʚ ʧʦ ʦʭʨʘʥʝ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ;  

¶ ʈʘʟʨʘʙʦʪʢʘ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝ-

ʱʝʩʪʚ ʠ ʤʠʥʠʤʠʟʘʮʠʶ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʂʦʥʪʨʦʣʴ ʠʭ ʚʳʧʦʣʥʝʥʠʷ;  

¶ ʂʦʥʪʨʦʣʴ ʩʦʙʣʶʜʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʦʙʲʝʢʪʦʚ; 

¶ ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʛʣʘʤʝʥʪʦʚ, ʧʘʩʧʦʨʪʦʚ, ʠʥʩʪʨʫʢʮʠʡ ʠ ʧʨʦʯʝʡ ʜʦʢʫ-

ʤʝʥʪʘʮʠʠ;  

¶ ʋʯʘʩʪʠʝ ʚ ʧʨʦʚʝʨʢʘʭ ʩʦʦʪʚʝʪʩʪʚʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʪʨʝʙʦʚʘ-

ʥʠʷʤ ʦʭʨʘʥʳ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ;  

¶ ʉʦʩʪʘʚʣʝʥʠʝ ʦʪʯʝʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʦ ʚʳʧʦʣʥʝʥʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʦʭʨʘʥʝ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ.  

ʇʨʠ ʛʨʘʤʦʪʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʨʘʙʦʪʝ ʧʦʜʦʙʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʫʜʫʪ ʚʦʟʨʘʩʪʘʪʴ.  

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. ɸʆ çɸʣʪʘʡʚʘʛʦʥè ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʧʨʠʤʝʨʦʤ 

ʚ ʧʣʘʥʝ ʦʭʨʘʥʳ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ. ʇʨʝʜʧʨʠʷʪʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʢʦʥʪʨʦʣʴ ʟʘ ʦʙ-

ʨʘʟʦʚʘʥʠʝʤ ʠ ʚʳʜʝʣʝʥʠʝʤ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ, ʥʦ ʠ ʘʢʪʠʚʥʦ ʚʥʝʜ-

ʨʷʝʪ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʤʠʥʠʤʠʟʘʮʠʠ ʥʝʛʘʪʠʚʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ. 

ɺ ʨʘʤʢʘʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʭʨʘʥʝ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʥʘ çɸʣʪʘʡʚʘʛʦʥè ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝ ʧʳʣʝʛʘʟʦʫʣʦʚʠʪʝʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ ʠ ʦʟʝʣʝʥʝʥʠʝ ʉɿɿ, ʨʝʛʫʣʠʨʦ-

ʚʘʥʠʝ ʚʳʙʨʦʩʦʚ ɿɺ ʧʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ.  

ʆʯʠʩʪʥʳʝ ʫʩʪʘʥʦʚʢʠ ʥʘ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʧʳʣʝʫʣʦʚʠʪʝʣʷʤʠ ï ʮʠʢʣʦʥʘʤʠ. ʇʨʠʥʮʠʧ ʠʭ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʨʘʚʠʪʘʮʠʠ 

ʠ ʮʝʥʪʨʦʙʝʞʥʦʡ ʩʠʣʳ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʦʯʠʩʪʢʠ ʨʘʙʦʯʝʡ ʟʦʥʳ ʦʪ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʧʳʣʠ. ʅʘ 

ʧʨʝʜʧʨʠʷʪʠʠ ʜʘʥʥʳʝ ʦʯʠʩʪʥʳʝ ʫʩʪʘʥʦʚʢʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʣʘʚʣʠʚʘʥʠʝ ʠ ʬʘʢʪʠʯʝʩʢʦʝ 

ʦʙʝʟʚʨʝʞʠʚʘʥʠʝ ʪʘʢʠʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʢʘʢ: ʟʦʣʘ ʫʛʣʝʡ, ʫʛʣʝʨʦʜ (ʩʘʞʘ), ʦʢʩʠʜ ʞʝʣʝʟʘ, 

ʧʳʣʴ ʘʙʨʘʟʠʚʥʘʷ ʠ ʪ.ʜ. ʇʦʩʣʝ ʦʯʠʩʪʢʠ ʠ ʫʪʠʣʠʟʘʮʠʠ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ, ʠʪʦʛʦʚʳʝ ʚʳʙʨʦʩʳ ʩʥʠ-

ʞʘʶʪʩʷ ʥʘ 82,7 % (ʨʠʩ. 1). 

 

 
ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ  

ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ɸʆ çɸʣʪʘʡʚʘʛʦʥè (ʩʦʩʪʘʚʣʝʥ ʘʚʪʦʨʦʤ [6]) 
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ʊʝʨʨʠʪʦʨʠʠ ɸʆ çɸʣʪʘʡʚʘʛʦʥè ʥʘʭʦʜʠʪʩʷ ʚ ʫʚʷʟʢʝ ʩ ʞʠʣʦʡ, ʦʙʱʝʩʪʚʝʥʥʦ-ʜʝʣʦʚʦʡ, ʨʝʢʨʝ-

ʘʮʠʦʥʥʦʡ ʠ ʢʦʤʤʫʥʘʣʴʥʦʡ ʟʦʥʘʤʠ ʧʦʵʪʦʤʫ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ 

ʯʘʩʪʴʶ ʜʘʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ (ʨʠʩ. 2). 

ʅʘ ʛʨʘʥʠʮʝ ʞʠʣʦʡ ʟʦʥʳ ʠ ʬʘʢʪʠʯʝʩʢʦʡ ʉɿɿ ɸʆ çɸʣʪʘʡʚʘʛʦʥè ʜʘʞʝ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝ-

ʩʪʚʘ ʠʤʝʶʱʠʝ ʥʘʠʙʦʣʴʰʫʶ ʜʦʣʶ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʚʳʙʨʦʩʦʚ (ʦʢʩʠʜ ʫʛʣʝʨʦʜʘ, ʜʠʦʢʩʠʜ ʩʝʨʳ ʠ 

ʘʟʦʪʘ, ʫʘʡʪ-ʩʧʠʨʠʪ ʠ ʜʨ.) ʥʝ ʧʨʝʚʳʰʘʶʪ 1 ʇɼʂ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʉʘʥʇʠʅ çɻʠʛʠʝʥʠʯʝʩʢʠʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʢʘʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʥʘʩʝʣʝʥʥʳʭ ʤʝʩʪè [8]. 

 

 
ʈʠʩ. 2. ʂʘʨʪʦʩʭʝʤʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ɸʆ çɸʣʪʘʡʚʘʛʦʥè ʩ ʛʨʘʥʠʮʘʤʠ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʉɿɿ 

(ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ [7]) 

 

ʇʨʝʜʧʨʠʷʪʠʝʤ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʨʦʚʦʜʷʪʩʷ ʨʘʙʦʪʳ ʧʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʦʟʝʣʝʥʝʥʠʝ ʉʉɿ, 

ʚʳʩʘʞʠʚʘʶʪʩʷ ʢʫʩʪʘʨʥʠʢʠ, ʜʝʨʝʚʴʷ, ʮʚʝʪʳ ʠ ʛʘʟʦʥ. ʇʣʦʱʘʜʴ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʩʫʤʤʝ ʩ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʩʦʩʪʘʚʣʷʝʪ 60,2% ʦʪ ʦʙʱʝʡ ʧʣʦ-

ʱʘʜʠ ʪʝʨʨʠʪʦʨʠʠ, ʯʪʦ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʥʦʨʤʦʡ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ 3 ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ [7].  

ʇʨʝʜʧʨʠʷʪʠʝʤ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʨʦʚʦʜʷʪʩʷ ʨʘʙʦʪʳ ʧʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʦʟʝʣʝʥʝʥʠʝ ʉʉɿ, 

ʚʳʩʘʞʠʚʘʶʪʩʷ ʢʫʩʪʘʨʥʠʢʠ, ʜʝʨʝʚʴʷ, ʮʚʝʪʳ ʠ ʛʘʟʦʥ. ʇʣʦʱʘʜʴ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʩʫʤʤʝ ʩ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʩʦʩʪʘʚʣʷʝʪ 60,2% ʦʪ ʦʙʱʝʡ ʧʣʦ-

ʱʘʜʠ ʪʝʨʨʠʪʦʨʠʠ, ʯʪʦ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʥʦʨʤʦʡ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ 3 ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ [7].  

ʇʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʅʄʋ ʥʦʨʤʠʨʦʚʘʥʠʶ ʥʘ ʚʘʛʦʥʦʩʪʨʦʠʪʝʣʴʥʦʤ ʟʘʚʦʜʝ ʧʦʜʣʝʞʘʪ 67% 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʅʄʋ ʧʨʝʜʧʨʠʷʪʠʝ ʚʳʧʦʣʥʷʝʪ ʨʷʜ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ (ʧʨʠ 1 ʨʝʞʠʤʝ) ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ (ʧʨʠ 2 ʠ 3) ʤʝʨ ʧʦ ʩʥʠʞʝʥʠʶ 

ʦʙʲʝʤʘ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʦʟʜʫʰʥʫʶ ʩʨʝʜʫ. ɺ ʧʝʨʠʦʜ ʅʄʋ ʚ ʥʝʢʦʪʦʨʳʭ ʮʝʭʘʭ 

ʤʦʛʫʪ ʥʘʤʝʨʝʥʥʦ ʩʥʠʞʘʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʫʤʝʥʴʰʘʪʴ ʦʙʲʝʤ 

ʨʘʙʦʪ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʨʘʩʠʪʝʣʝʡ (ʨʘʩʩʨʝʜʦʪʦʯʠʚʘʪʴ ʨʘʙʦʪʳ ʩʫʰʠʣʴʥʳʭ ʠ ʛʨʫʥʪʦʚʦʯʥʳʭ ʢʘ-

ʤʝʨ), ʦʛʨʘʥʠʯʠʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ 

ʠ ʪ.ʜ. [6].  

ɺʳʚʦʜʳ. ɺʘʞʥʳʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʦʭʨʘʥʳ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʷʚʣʷʝʪʩʷ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʢʦʥʪʨʦʣʷ ʧʦ ʩʦʙʣʶʜʝʥʠʶ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠ ʥʦʨʤʘʪʠ-

ʚʦʚ ʢʘʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ. 
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ɺʳʩʦʢʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ɸʆ çɸʣʪʘʡʚʘʛʦʥè ʠ ʙʦʣʴʰʠʝ ʦʙʲʸʤʳ ʚʳʧʫʩʢʘʝ-

ʤʦʡ ʧʨʦʜʫʢʮʠʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʦʙʨʘʟʦʚʘʥʠʠ ʠ ʚʳʜʝʣʝʥʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʘʪ-

ʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʚʝʱʝʩʪʚ. 

ʆʭʨʘʥʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʟʘʥʠʤʘʝʪʩʷ çʙʶʨʦ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʢʦʥʪʨʦʣʶè ʦʪʜʝʣʘ ʛʣʘʚʥʦʛʦ ʵʥʝʨʛʝʪʠʢʘ.  

ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʙʶʨʦ ʢʘʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠʤʝʝʪ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʩʦʙʣʶʜʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʦʨʤʘʪʠʚʦʚ ʢʘʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʚʦʟʜʫʭʘ. ɹʣʘʛʦʜʘʨʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʘʥʥʦʛʦ ʙʶʨʦ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʘʢʪʠʚʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʟ-

ʣʠʯʥʳʝ ʤʝʨʳ ʧʦ ʦʭʨʘʥʝ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ: ʚʥʝʜʨʝʥʳ ʧʳʣʝʛʘʟʦʦʯʝʩʪʥʳʝ ʩʠʩʪʝʤʳ ʩ ʚʳʩʦʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʨʘʟʨʘʙʦʪʘʥʳ ʧʦʜʨʦʙʥʳʝ, ʢʦʤʧʣʝʢʩʥʳʝ ʧʣʘʥʳ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ 

ʩʣʫʯʘʡ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠ ʤʠʥʠʤʠʟʘʮʠʠ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʚʳʙʨʦʩʦʚ ʠ ʬʘʢʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʙʣʠʟʣʝʞʘʱʠʝ ʪʝʨʨʠʪʦʨʠʠ ʠ 

ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʷʶʱʠʭ ʠʭ ʣʶʜʝʡ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʠ ʫʩʪʘʥʦʚʣʝʥ ʩʘʥʠʪʘʨʥʦ-ʟʘ-

ʱʠʪʥʘʷ ʟʦʥʘ.  

ɸʆ çɸʣʪʘʡʚʘʛʦʥè ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʧʨʠʤʝʨʦʤ ʜʣʷ ʜʨʫʛʠʭ ʤʘʰʠʥʦʩʪʨʦʠ-

ʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʧʣʘʥʝ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʚʥʝʜʨʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʭʨʘʥʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ.  
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ɸ.ɹ. ɻʣʝʙʦʚʘ, ʀ.ʉ. ʉʝʨʛʝʝʚ 

 

ʇʆʀʉʂ ɸʈʍɽʆʃʆɻʀʏɽʉʂʀʍ ʇɸʄʗʊʅʀʂʆɺ ɺ ʃɸʅɼʐɸʌʊɸʍ  

ʖɻʆ-ɿɸʇɸɼʅʆʁ ʊʋɺʓ ʉ ʇʆʄʆʑʔʖ ʅɽʁʈʆʅʅʓʍ ʉɽʊɽʁ 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʦʠʩʢʫ ʥʦʚʳʭ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʚ ʣʘʥʜʰʘʬʪʘʭ 

ʖʛʦ-ɿʘʧʘʜʥʦʡ ʊʫʚʳ ʥʘ ʦʩʥʦʚʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. ɼʣʷ ʵʪʦʛʦ ʩʦʙʨʘʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʘʟʘ ʜʘʥ-

ʥʳʭ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ, ʚ ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʙ 807 ʘʨʭʝʦʣʦʛʠʯʝ-

ʩʢʠʭ ʦʙʲʝʢʪʦʚ. ʅʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ ʧʨʦʚʝ-

ʜʝʥ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ ʧʦ ʜʝʚʷʪʠ ʣʘʥʜ-

ʰʘʬʪʥʳʤ ʧʨʠʟʥʘʢʘʤ: ʘʙʩʦʣʶʪʥʦʡ ʚʳʩʦʪʝ, ʢʨʫʪʠʟʥʝ ʩʢʣʦʥʦʚ, ʵʢʩʧʦʟʠʮʠʠ ʩʢʣʦʥʦʚ, ʧʦʣʦʞʝʥʠʶ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦʜʦʪʦʢʦʚ, ʚʳʩʦʪʝ ʥʘʜ ʫʨʝʟʦʤ ʙʣʠʟʣʝʞʘʱʝʛʦ ʚʦʜʦʪʦʢʘ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʦʣʥʝʯ-

ʥʦʡ ʨʘʜʠʘʮʠʠ ʟʘ ʜʝʢʘʙʨʴ ʠ ʠʶʥʴ, ʥʘʣʠʯʠʶ ʚʠʜʠʤʦʩʪʠ ʛʦʨʥʳʭ ʚʝʨʰʠʥ ʠ ʫʜʘʣʝʥʥʦʩʪʠ ʦʪ ʛʦʨʥʳʭ 

ʚʝʨʰʠʥ. ʅʘ ʦʩʥʦʚʝ ʜʠʩʧʝʨʩʥʦʛʦ ʘʥʘʣʠʟʘ ʦʧʨʝʜʝʣʝʥʘ ʚʘʞʥʦʩʪʴ ʧʨʠʟʥʘʢʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʚ ʦʙʫʯʝʥʠʠ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. ʅʘ ʵʪʘʧʝ ʦʙʫʯʝʥʠʷ ʪʦʯʥʦʩʪʴ ʤʦʜʝʣʠ ʩʦʩʪʘʚʠʣʘ 

ʦʢʦʣʦ 85%. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʩʪʨʦʝʥʘ ʧʨʦʛʥʦʟʥʘʷ ʤʦʜʝʣʴ ʚʦʟʤʦʞʥʳʭ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʡ ʘʨ-

ʭʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʖʛʦ-ɿʘʧʘʜʥʦʡ ʊʫʚʳ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʧʘʤʷʪʥʠʢʠ, ʣʘʥʜʰʘʬʪ, ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʛʝʦʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʡ ʘʥʘʣʠʟ, ʖʛʦ-ɿʘʧʘʜʥʘʷ ʊʫʚʘ. 

  

A.B. Glebova, I.S. Sergeev 

 

THE SEARCHING FOR ARCHAEOLOGICAL SITES IN THE LANDSCAPES 

OF SOUTH-WESTERN TUVA USING NEURAL NETWORKS  

 

Abstract. The article is devoted to the search for new archaeological objects in the landscapes 

of South-Western Tuva on the basis of neural networks. For this purpose, an information database of 

archaeological monuments has been compiled, which provides information about 807 archaeological 

sites. Based on an information database and a digital relief model, a geoinformation analysis of the 

distribution of archaeological monuments was carried out according to nine landscape characteristics: 

absolute height, steepness of slopes, slope exposure, position relative to watercourses, height above 

the edge of a nearby watercourse, intensity of solar radiation for December and June, presence of 

visibility of mountain summits and distance from mountain peaks. Based on the dispersion analysis, 

the importance of features was determined. The obtained data were used in training the neural net-

work. At the training stage, the accuracy of the model was about 85%. Based on the results, a predic-

tive model of possible locations of archaeological sites in South-West Tuva was built. 

Keywords: archaeological sites, landscapes, neural networks, geoinformation analysis, South-

West Tuva. 

 

ɺ ʣʘʥʜʰʘʬʪʘʭ ʖʛʦ-ɿʘʧʘʜʥʦʡ ʊʫʚʳ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʤʷʪʥʠʢʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʘʟʥʳʤ ʠʩʪʦʨʠʯʝʩʢʠʤ ʧʝʨʠʦʜʘʤ, ʥʘʯʠʥʘʷ ʩ ʵʥʝʦʣʠʪʘ ʠ ʟʘʢʘʥʯʠʚʘʷ 

ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʤ ʧʝʨʠʦʜʦʤ. ɺ ʦʜʥʠ ʧʝʨʠʦʜʳ ʯʠʩʣʝʥʥʦʩʪʴ ʣʶʜʝʡ ʚʦʟʨʘʩʪʘʣʘ, ʚ ʜʨʫʛʠʝ ʩʪʘʥʦ-

ʚʠʣʘʩʴ ʤʝʥʴʰʝ. ʉʚʷʟʘʥʦ ʵʪʦ ʙʳʣʦ ʩʦ ʤʥʦʛʠʤʠ ʧʨʠʯʠʥʘʤʠ, ʢʘʢ ʧʨʠʨʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʪʘʢ ʠ 

ʚʦʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʤʠ ʢʦʣʣʠʟʠʷʤʠ. ʅʦ ʚʩʝ ʧʨʦʞʠʚʘʶʱʠʝ ʥʘʨʦʜʳ ʦʩʪʘʚʠʣʠ ʧʦʩʣʝ ʩʝʙʷ 

çʩʣʝʜʳè ʚ ʚʠʜʝ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ, ʢʦʣʠʯʝʩʪʚʦ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʢʦʪʦʨʳʭ ʤʝʥʷʣʦʩʴ 

ʦʪ ʧʝʨʠʦʜʘ ʢ ʧʝʨʠʦʜʫ. ʄʥʦʛʠʝ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʧʘʤʷʪʥʠʢʠ ʫʞʝ ʠʟʫʯʝʥʳ ʠ ʚʥʝʩʝʥʳ ʚ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ, ʥʦ ʧʦ ʥʘʰʠʤ ʜʘʥʥʳʤ ʝʱʝ ʩʪʦʣʴʢʦ ʞʝ ʥʝ ʠʟʫʯʝʥʦ ʠ ʥʝ ʦʧʠʩʘʥʦ. ʉ ʛʝʦʛʨʘʬʠ-

ʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷʭ ʫʞʝ ʠʟʚʝʩʪʥʳʭ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʘʭ ʩʦʜʝʨ-

ʞʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʣʘʥʜʰʘʬʪʥʳʭ çʧʨʝʜʧʦʯʪʝʥʠʷʭè ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʝʨʠʦʜʘ ʚ ʩʦʦʨʫʞʝʥʠʠ 

ʢʫʣʴʪʦʚʳʭ ʧʦʩʪʨʦʝʢ ï ʢʫʨʛʘʥʦʚ ʠ ʜʨ. ʇʦʵʪʦʤʫ ʚʘʞʥʳʤ ʚ ʠʩʪʦʨʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ ʷʚʣʷʝʪʩʷ 
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ʘʥʘʣʠʟ ʤʝʩʪʦʧʦʣʦʞʝʥʠʡ ʩʦʦʨʫʞʝʥʠʷ ʜʨʝʚʥʠʭ ʧʘʤʷʪʥʠʢʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʝʜʠʢʪʠʚʥʦʡ ʠ ʧʦʠʩ-

ʢʦʚʦʡ ʟʘʜʘʯʠ ʚʦʟʤʦʞʥʦʛʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘʨʝ-

ʘʣʦʚ ʨʘʩʩʝʣʝʥʠʷ ʣʶʜʝʡ ʖʛʦ-ɿʘʧʘʜʥʦʡ ʊʫʚʳ. ɼʣʷ ʵʪʦʛʦ ʚ ʠʩʪʦʨʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ, ʥʘʠʙʦʣʝʝ 

ʯʘʩʪʦ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʚʳʷʚʣʝʥʠʠ ʩʣʦʞʥʦʛʦ ʛʝʦʩʪʘ-

ʪʠʩʪʠʯʝʩʢʦʛʦ çʚʟʘʠʤʦʜʝʡʩʪʚʠʷè ʣʘʥʜʰʘʬʪʥʳʭ ʧʨʠʟʥʘʢʦʚ ʤʝʩʪʦʧʦʣʦʞʝʥʠʡ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʤʷʪʥʠʢʦʚ. ʃʘʥʜʰʘʬʪʥʳʝ ʧʨʠʟʥʘʢʠ, ʯʘʱʝ ʚʩʝʛʦ, ʧʦʣʫʯʘʶʪ ʥʘ ʦʩʥʦʚʝ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʨʝ-

ʣʴʝʬʘ, ʣʘʥʜʰʘʬʪʥʳʭ ʢʘʨʪ, ʜʘʥʥʳʭ ʧʦʣʝʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʜʨ.  

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘ ʦʩʥʦʚʝ ʢʣʘʩʩʠʯʝʩʢʠʭ ʙʘʡʝʩʦʚʩʢʠʭ 

ʤʝʪʦʜʦʚ ʩʪʘʪʠʩʪʠʢʠ [9] ʨʝʟʫʣʴʪʘʪʳ, ʯʘʱʝ ʚʩʝʛʦ, ʚʝʩʴʤʘ çʨʘʟʤʳʪʳè ʠ ʧʦʢʨʳʚʘʶʪ ʙʦʣʴʰʠʝ ʧʣʦ-

ʱʘʜʠ. ʏʪʦ ʷʚʣʷʝʪʩʷ ʩʠʣʴʥʳʤ ʦʛʨʘʥʠʯʝʥʠʝʤ ʚ ʧʨʠʤʝʥʝʥʠʠ ʧʨʦʛʥʦʟʦʚ ʥʘ ʧʨʘʢʪʠʢʝ ʧʨʠ ʧʦʣʝʚʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ɼʘʣʴʥʝʡʰʠʤ ʨʘʟʚʠʪʠʝʤ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʷʚʠʣʦʩʴ ʧʨʠʤʝʥʝʥʠʝ ʘʣ-

ʛʦʨʠʪʤʦʚ ʛʣʫʙʦʢʦʛʦ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ï ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ [14]. 

 ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʟʘ ʨʫʙʝʞʦʤ ʜʣʷ ʧʨʦʛʥʦʟʘ ʧʦʠʩʢʘ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʠʩʧʦʣʴ-

ʟʫʶʪ ʩʚʝʨʪʦʯʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ [21, 22 ʠ ʜʨ.]. ʆʙʳʯʥʦ ʧʨʦʛʥʦʟ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʥʝʙʦʣʴʰʫʶ 

ʪʝʨʨʠʪʦʨʠʶ ʠ ʪʨʝʙʫʝʪ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʚʝʨʪʦʯ-

ʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʦʩʥʦʚʘʥʦ ʥʘ ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʘʣʛʦʨʠʪʤʦʤ ʦʙʨʘʟʦʚ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲ-

ʝʢʪʦʚ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ. ɺ ʦʪʣʠʯʠʠ ʦʪ ʩʚʝʨʪʦʯʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʧʨʷʤʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʥʝ ʪʦʣʴʢʦ ʩ ʚʠʟʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʥʦ ʠ ʩʦ ʩʣʦʞʥʳʤʠ 

ʥʘʫʯʥʳʤʠ ʜʘʥʥʳʤʠ, ʥʘʧʨʠʤʝʨ, ʣʘʥʜʰʘʬʪʥʳʤʠ ʤʝʪʨʠʢʘʤʠ. 

ʅʘʤʠ ʚʧʝʨʚʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʧʨʷʤʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʣʷ ʧʦʠʩʢʘ ʘʨ-

ʭʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʚ 2022 ʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʖʛʦ-ɺʦʩʪʦʯʥʦʛʦ ɸʣʪʘʷ [4]. ʇʦʣʫʯʝʥʥʘʷ ʧʨʦ-

ʛʥʦʟʥʘʷ ʤʦʜʝʣʴ ʜʘʣʘ ʭʦʨʦʰʠʡ ʨʝʟʫʣʴʪʘʪ. ɸʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʙʝʟ ʨʘʟʙʠʚʢʠ ʥʘ ʠʩʪʦʨʠʯʝʩʢʠʝ 

ʧʝʨʠʦʜʳ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʜʣʷ ʢʘʞʜʦʛʦ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʧʨʦʛʥʦʟʥʘʷ ʤʦ-

ʜʝʣʴ ʚʦʟʤʦʞʥʦʛʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʣʘʥʜʰʘʬʪʘʭ 

ʖʛʦ-ɺʦʩʪʦʯʥʦʛʦ ɸʣʪʘʷ. ʇʨʦʛʥʦʟ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʙʦʣʴʰʫʶ ʪʝʨʨʠʪʦʨʠʶ, ʠʩʧʦʣʴʟʦʚʘʣ ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʠʟʥʘʢʦʚʦʛʦ ʧʦʣʷ ʣʘʥʜʰʘʬʪʥʳʝ ʤʝʪʨʠʢʠ ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʚʝʨʪʦʯʥʳʭ ʩʝʪʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʪʦʣʴʢʦ 

ʩ ʷʨʢʦʩʪʴʶ ʧʠʢʩʝʣʝʡ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ.  

ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʠʩʢʘ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲ-

ʝʢʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʣʘʥʜʰʘʬʪʘʭ ʖʛʦ-ɿʘʧʘʜʥʦʡ ʊʫʚʳ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʘ ʩʦʟʜʘʥʘ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ, ʢʘʢ ʥʘ ʦʩʥʦʚʝ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ [1 ï 

3; 6; 7;10 ï 13; 16 ï 19 ʠ ʜʨ.], ʪʘʢ ʠ ʩʦʙʩʪʚʝʥʥʳʭ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʚʪʦʨʦʚ [5]. ɺ ʙʘʟʝ 

ʜʘʥʥʳʭ ʩʦʜʝʨʞʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʦʢʦʣʦ 800 ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʚ ʖʛʦ-ɿʘʧʘʜʥʦʡ ʊʫʚʝ. ɺ ʙʘʟʝ ʜʘʥʥʳʭ ʧʨʠʚʝʜʝʥʘ ʩʣʝʜʫʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ: ʢʦʦʨʜʠʥʘʪʳ, ʪʠʧ ʧʘ-

ʤ̫ ʪʥʠʢʘ, ʚʨʝʤʷ ʝʛʦ ʩʦʦʨʫʞʝʥʠʷ. ɼʣʷ ʧʘʤʷʪʥʠʢʦʚ, ʦʧʠʩʘʥʥʳʭ ʥʘʤʠ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ, ʚʨʝʤʷ 

ʩʦʦʨʫʞʝʥʠʝ ʫʢʘʟʘʥʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ, ʠ ʪʨʝʙʫʝʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʫʪʦʯʥʝʥʠʷ. ɺʨʝʤʷ ʩʦʦʨʫʞʝʥʠʷ 

ʧʘʤʷʪʥʠʢʦʚ, ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʘʥʝʝ ʘʨʭʝʦʣʦʛʘʤʠ, ʩʦʦʪʥʦʩʠʣʦʩʴ ʩ ʪʝʤʠ, ʧʘʤʷʪʥʠʢʘʤʠ, ʢʦʪʦʨʳʝ 

ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʥʘʤʠ ʚ ʜʦʣʠʥʘʭ ʨ. ʄʫʛʫʨ ʠ ʨ. ʂʘʨʛʳ.  

ɺ ʜʘʣʴʥʝʡʰʝʤ ʥʘ ʦʩʥʦʚʝ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ [15] ʠ ʠʤʝʶʱʠʭʩʷ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʤʷʪʥʠʢʦʚ ʧʨʦʚʝʜʝʥ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ 

ʧʦ ʜʝʚʷʪʠ ʣʘʥʜʰʘʬʪʥʳʤ ʧʨʠʟʥʘʢʘʤ: ʘʙʩʦʣʶʪʥʦʡ ʚʳʩʦʪʝ, ʢʨʫʪʠʟʥʝ ʩʢʣʦʥʦʚ, ʵʢʩʧʦʟʠʮʠʠ ʩʢʣʦ-

ʥʦʚ, ʧʦʣʦʞʝʥʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦʜʦʪʦʢʦʚ, ʚʳʩʦʪʝ ʥʘʜ ʫʨʝʟʦʤ ʙʣʠʟʣʝʞʘʱʝʛʦ ʚʦʜʦʪʦʢʘ, ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʠ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʟʘ ʜʝʢʘʙʨʴ ʠ ʠʶʥʴ, ʥʘʣʠʯʠʶ ʚʠʜʠʤʦʩʪʠ ʛʦʨʥʳʭ ʚʝʨʰʠʥ ʠ ʫʜʘ-

ʣʝʥʥʦʩʪʠ ʦʪ ʛʦʨʥʳʭ ʚʝʨʰʠʥ. ʈʷʜ ʣʘʥʜʰʘʬʪʥʳʭ ʧʨʠʟʥʘʢʦʚ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʥʘʤʠ ʚ ʭʦʜʝ ʧʦʣʝʚʳʭ 

ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʝʨʠʦʜ ʩ 2013 ʧʦ 2024 ʛʛ. ʥʘ ʉʝʚʝʨʦ-

ɿʘʧʘʜʝ ɺʥʫʪʨʝʥʥʝʡ ɸʟʠʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʚʦʟʤʦʞʥʦ ʥʘʨʘʱʠʚʘʪʴ ʧʨʠʟʥʘʢʦʚʳʡ ʦʙʫʯʘʶʱʠʡ ʤʘʩ-

ʩʠʚ ʥʦʚʳʤʠ ʣʘʥʜʰʘʬʪʥʳʤʠ ʜʘʥʥʳʤʠ, ʯʪʦ ʫʣʫʯʰʠʪ ʧʦʠʩʢʦʚʫʶ ʤʦʜʝʣʴ. ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʡ 

ʘʥʘʣʠʟ ʚʳʧʦʣʥʷʣʩʷ ʚ ʧʨʦʛʨʘʤʤʝ ArcMap 10.2 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʫʣʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʘʥʘʣʠʟʘ Spatial Analyst, ʘ ʪʘʢʞʝ ʚ ʩʨʝʜʝ Python 3.7 [8; 20]. ɿʘʪʝʤ ʥʘ ʦʩʥʦʚʝ ʜʠʩʧʝʨʩʥʦʛʦ ʘʥʘʣʠʟʘ 

ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʚʘʞʥʦʩʪʴ ʣʘʥʜʰʘʬʪʥʳʭ ʧʨʠʟʥʘʢʦʚ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠ-

ʣʦʩʴ ʦʙʫʯʝʥʠʝ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʠ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʧʨʦʛʥʦʟʥʘʷ ʤʦʜʝʣʴ ʚʦʟʤʦʞʥʳʭ ʤʝʩʪʦʥʘʭʦʞ-

ʜʝʥʠʡ ʝʱʝ ʥʝʠʩʩʣʝʜʦʚʘʥʥʳʭ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ (ʨʠʩ. 1). 
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ɺ ʖʛʦ-ɿʘʧʘʜʥʦʡ ʊʫʚʝ ʩʨʝʜʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʘʥʘʣʠʟʝ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ 

ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪʥʦʩʠʪʩʷ ʢ ʩʢʠʬʩʢʦʤʫ (55%) ʠ ʪʶʨʢʩʢʦʤʫ (12%) ʧʝʨʠʦʜʘʤ. ʇʘʤʷʪ-

ʥʠʢʠ ʩʢʠʬʩʢʦʛʦ ʚʨʝʤʝʥʠ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʮʝʧʦʯʢʘʤʠ ʠʣʠ ʢʦʤʧʣʝʢʩʘʤʠ ʢʫʨʛʘʥʦʚ. ɺ ʥʝ-

ʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʦʪ ʢʦʪʦʨʳʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪʭʦʜʷʪ ʨʷʜʳ ʙʘʣʙʘʣ. 

ʇʘʤʷʪʥʠʢʠ ʪʶʨʢʩʢʦʛʦ ʚʨʝʤʝʥʠ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʯʝʪʳʨʝʭʫʛʦʣʴʥʳʝ ʦʛʨʘʜʢʠ ʩ 

ʚʨʳʪʳʤʠ ʧʦ ʧʝʨʠʤʝʪʨʫ ʢʘʤʥʷʤʠ. ʀʥʦʛʜʘ ʚ ʮʝʥʪʨʝ ʠʣʠ ʦʢʦʣʦ ʢʨʘʷ ʦʛʨʘʜʢʠ ʫʩʪʘʥʦʚʣʝʥʳ ʩʪʝʣʳ 

ʠʣʠ ʢʘʤʝʥʥʳʝ ʠʟʚʘʷʥʠʷ, ʢʦʪʦʨʳʝ ʠʟʦʙʨʘʞʘʶʪ ʯʝʣʦʚʝʯʝʩʢʫʶ ʬʠʛʫʨʳ, ʠʥʦʛʜʘ ʚʳʛʨʘʚʠʨʦʚʘʥʦ 

ʪʦʣʴʢʦ ʣʠʮʦ. ʇʦ 3% ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʤʝʥʥʦʤʫ ʚʝʢʫ ʠ ʵʥʝʦʣʠʪʫ, ʤʝʥʝʝ 1% ï ʵʪʦ ʧʘʤʷʪʥʠʢʠ 

ʵʧʦʭʠ ʙʨʦʥʟʳ, ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʨʘʥʥʝʩʢʠʬʩʢʦʛʦ ʧʝʨʠʦʜʘ ï 2%, ʧʦ 1% ï ʫʡʛʫʨʩʢʦʛʦ, 

ʢʳʨʛʳʟʩʢʦʛʦ, ʤʦʥʛʦʣʴʩʢʦʛʦ ʠ ʵʪʥʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʦʚ. ʆʢʦʣʦ 24% ʧʘʤʷʪʥʠʢʦʚ ʥʝ ʜʘʪʠʨʦ-

ʚʘʥʦ ʘʨʭʝʦʣʦʛʘʤʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʖʛʦ-ɿʘʧʘʜʥʦʡ ʊʫʚʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʘʨʭʝʦ-

ʣʦʛʠʯʝʩʢʠʝ ʧʘʤʷʪʥʠʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʚ ʜʠʘʧʘʟʦʥʝ ʚʳʩʦʪ ʦʪ 1800 ʜʦ 2200 ʤ, ʥʘ ʧʦ-

ʚʝʨʭʥʦʩʪʷʭ ʩ ʫʢʣʦʥʘʤʠ ʜʦ 4 , ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦ 800 ʤ ʦʪ ʚʦʜʦʪʦʢʦʚ, ʥʘ ʚʳʩʦʪʝ ʧʨʠʤʝʨʥʦ ʦʪ 2 

ʜʦ 20 ʤ ʥʘʜ ʫʨʝʟʦʤ ʙʣʠʟʣʝʞʘʱʝʛʦ ʚʦʜʦʪʦʢʘ, ʧʦ ʩʢʣʦʥʘʤ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʠ ʩʝʚʝʨʥʦʡ ʵʢʩʧʦʟʠ-

ʮʠʡ, ʥʘ ʭʦʨʦʰʦ ʧʨʦʛʨʝʚʘʝʤʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ (ʧʨʠʭʦʜ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ 

ʦʢʦʣʦ 188 ʢɼʞ/ʤ2), ʥʘ ʨʘʩʩʪʦʷʥʠʠ 10-20 ʢʤ ʦʪ ʛʦʨʥʦʡ ʚʝʨʰʠʥʳ. ɺ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʠʛʨʘʣʘ ʨʦʣʴ ʚ ʚʳʙʦʨʝ ʤʝʩʪ ʩʦʦʨʫʞʝʥʠʷ ʧʘʤʷʪʥʠʢʦʚ ʚʠʜʠʤʦʩʪʴ ʛʦʨʥʦʡ ʚʝʨʰʠʥʳ ʠʣʠ ʚʝʨʰʠʥ. 

ʇʨʠ ʵʪʦʤ, ʧʨʠʭʦʜ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʥʝ ʷʚʣʷʣʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ ʜʣʷ ʚʳʙʦʨʘ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʫʣʴʪʦʚʳʭ ʦʙʲʝʢʪʦʚ ʜʨʝʚʥʠʤʠ ʥʘʨʦʜʘʤʠ. 

 ʅʘ ʦʩʥʦʚʝ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʠʟʚʝʩʪʥʳʭ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʙʳʣʘ ʧʦ-

ʩʪʨʦʝʥʘ ʜʠʘʛʨʘʤʤʘ ʚʘʞʥʦʩʪʠ ʣʘʥʜʰʘʬʪʥʳʭ ʧʨʠʟʥʘʢʦʚ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥ-

ʥʳʭ, ʥʘʠʙʦʣʴʰʫʶ ʚʘʞʥʦʩʪʴ ʚ ʚʳʙʦʨʝ ʤʝʩʪ ʢʫʣʴʪʦʚʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠʛʨʘʣʘ ʫʜʘʣʝʥʥʦʩʪʴ ʦʪ ʚʦ-

ʜʦʪʦʢʘ ʠ ʚʳʩʦʪʘ ʥʘʜ ʫʨʦʚʥʝʤ ʙʣʠʟʣʝʞʘʱʝʛʦ ʚʦʜʦʪʦʢʘ. ɺʦʜʘ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʴʝʚʦʡ 

ʚʦʜʳ, ʠ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʠʟ ʚʦʜʳ ʙʨʘʣʠ ʩʪʨʦʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʢʫʨʛʘʥʦʚ. ɽʱʝ ʦʜʥʠʤ ʠʟ 

ʫʩʣʦʚʠʡ ʩʦʦʨʫʞʝʥʠʷ ʟʘʭʦʨʦʥʝʥʠʡ ʙʳʣʦ ʥʘʣʠʯʠʝ ʚʠʜʠʤʦʩʪʠ ʛʦʨʥʦʡ ʚʝʨʰʠʥʳ ʠʣʠ ʚʝʨʰʠʥ. 

ʕʪʦʪ ʧʨʠʟʥʘʢ ʠʛʨʘʣ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʨʝʛʠʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥ 

ʛʦʨʥʳʡ ʤʘʩʩʠʚ ʄʦʥʛʫʥ-ʊʘʡʛʘ. ʄʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʠʛʨʘʣʠ ʫʜʘʣʝʥʥʦʩʪʴ ʦʪ ʛʦʨʥʦʡ ʚʝʨʰʠʥʳ, 

ʢʨʫʪʠʟʥʘ ʩʢʣʦʥʦʚ ʠ ʧʦʩʪʫʧʣʝʥʠʝ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ (ʠʶʥʝ). ʇʦ ʜʘʥʥʳʤ ʘʥʘ-

ʣʠʟʘ ʥʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʣʘ ʘʙʩʦʣʶʪʥʘʷ ʚʳʩʦʪʘ, ʵʢʩʧʦʟʠʮʠʷ ʩʢʣʦʥʘ ʠ ʢʦʣʠʯʝʩʪʚʦ ʩʦʣʥʝʯ-

ʥʦʡ ʨʘʜʠʘʮʠʠ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ (ʜʝʢʘʙʨʝ). 

ʉʦʛʣʘʩʥʦ ʧʨʦʛʥʦʟʥʦʡ ʤʦʜʝʣʠ, ʝʱʝ ʥʝʠʩʩʣʝʜʦʚʘʥʥʳʝ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ʠʣʠ ʦʙʲ-

ʝʢʪʳ, ʦ ʢʦʪʦʨʳʭ ʫ ʥʘʩ ʥʝʪ ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʚ ʖʛʦ-ɿʘʧʘʜʥʦʡ ʊʫʚʝ ʧʦ ʜʦʣʠʥʘʤ 

ʢʨʫʧʥʳʭ ʨʝʢ ʠ ʠʭ ʧʨʠʪʦʢʦʚ: ʨ. ɹʘʨʣʳʢ, ʨ. ʏʘʜʘʥ, ʨ. ɸʣʘʰ, ʨ. ɸʢ-ʉʫʛ, ʨ. ʄʦʛʝʥ-ɹʫʨʝʥ, ʨ. ʂʘʨʛʳ, 

ʨ. ʄʫʛʫʨ, ʨ. ɼʫʨʫʛ-ʉʫʛ, ʨ. ʍʦʣʘʰ ʠ ʜʨ. (ʨʠʩ. 1). ʅʝʡʨʦʩʝʪʝʚʘʷ ʤʦʜʝʣʴ ʜʘʝʪ ʫʚʝʨʝʥʥʳʡ ʧʨʦʛʥʦʟ 

ʥʘ ʟʘʧʘʜʥʦʡ ʧʝʨʠʬʝʨʠʠ ʍʝʤʯʠʥʩʢʦʡ ʢʦʪʣʦʚʠʥʳ ʚ ʨʘʡʦʥʘʭ ʨʝʢ ʍʝʤʯʠʢ, ʆʣʫʛ-ʆʦʨʫʛ ʠ ɸʣʳʷʢ-

ʆʦʨʫʛ. ɺ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʟʜʝʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʪʝʧʣʝʝ, ʯʝʤ ʥʘ ʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʢʦʪʣʦ-

ʚʠʥʳ, ʧʦʵʪʦʤʫ ʩʢʦʨʝʝ ʚʩʝʛʦ, ʜʨʝʚʥʠʝ ʥʘʨʦʜʳ ʧʨʝʜʧʦʯʠʪʘʣʠ ʟʘʩʝʣʷʪʴ ʠʤʝʥʥʦ ʦʢʨʘʠʥʳ ʢʦʪʣʦ-

ʚʠʥʳ.  

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʥʘʰʝʡ ʨʘʙʦʪʳ ʩʪʘʣʘ ʟʘʚʝʨʢʘ ʧʨʦʛʥʦʟʥʦʡ ʤʦʜʝʣʠ ʧʦ ʢʦʩʤʠʯʝʩʢʠʤ 

ʩʥʠʤʢʘʤ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ (ʨʠʩ. 2). ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥ ʨʝʩʫʨʩ World Imagery, ʢʦʪʦʨʳʡ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʟʦʙʨʘʞʝʥʠʷ ɿʝʤʣʠ ʠʟ ʢʦʩʤʦʩʘ ʚ ʨʘʤʢʘʭ ʇʆ ArcGIS-Online ʠʟ ʪʘʢʠʭ ʠʩʪʦʯʥʠ-

ʢʦʚ: Esri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, 

IGN, GIS User Community. ʆʙʩʣʝʜʦʚʘʥʦ ʙʳʣʦ ʙʦʣʝʝ 120 ʫʯʘʩʪʢʦʚ ʨʘʟʤʝʨʦʤ 250ʭ250 ʤ. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʦʢʦʣʦ 40 ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʛʥʦʟʥʫʶ ʤʦ-

ʜʝʣɹ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʜʘʥʥʳʝ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʜʦʣʠʥʘʭ ʨʝʢ ʄʫʛʫʨ ʠ ʂʘʨʛʳ, ʛʜʝ 

ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʢʫʣʴʪʦʚʳʝ ʩʦʦʨʫʞʝʥʠʷ ʦʪ ʵʥʝʦʣʠʪʘ ʜʦ ʩʨʝʜʥʝʚʝʢʦʚʴʷ [5]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʣʘʥʠʨʦʚʘʪʴ ʵʢʩʧʝʜʠʮʠʦʥʥʳʝ ʤʘʨʰʨʫʪʳ, ʚ ʭʦʜʝ 

ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʜʝʪʘʣʴʥʳʝ ʣʘʥʜʰʘʬʪʥʦ-ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
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(World Imagery), ʧʦʢʘʟʘʥʥʳʭ ʜʣʷ ʪʨʝʭ ʩʧʨʦʛʥʦʟʠʨʦʚʘʥʥʳʭ ʫʯʘʩʪʢʦʚ: 16 ï ʨ. ʍʦʣʘʰ;  

28 ï ʨ. ʂʘʨʛʳ; 36 ï ʨ. ɼʫʨʫʛ-ʉʫʛ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʷ 

ʩʪʨʫʢʪʫʨʳ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ɸʣʪʘʡʩʢʦʤ ʨʘʡʦʥʝ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʟʘ ʧʝʨʠʦʜ ʩ 1976 ʧʦ 

2020 ʛʦʜ. ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʧʦ ʬʦʨʤʘʤ ʩʦʙʩʪʚʝʥ-

ʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ. ʈʘʩʩʯʠʪʘʥʳ ʢʣʶʯʝʚʳʝ ʧʘʨʘʤʝʪʨʳ ʵʢʦʣʦʛʦ-ʭʦʟʷʡ-

ʩʪʚʝʥʥʦʛʦ ʙʘʣʘʥʩʘ ʪʝʨʨʠʪʦʨʠʠ, ʚʢʣʶʯʘʷ ʢʦʵʬʬʠʮʠʝʥʪʳ ʘʙʩʦʣʶʪʥʦʡ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʥʘʧʨʷ-

ʞʝʥʥʦʩʪʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʨʫʢʪʫʨʘ ʟʝʤʝʣʴ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʥʘʧʨʷʞʝʥʥʦʩʪʠ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-
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S.P. Goncharov, E.M. Goncharova 

 

ANALYSIS OF THE STRUCTURE OF LAND RESOURCES AND ASSESSMENT  

OF THE ECOLOGICAL AND ECONOMIC BALANCE OF THE TERRITORY  

OF THE ALTAI DISTRICT OF THE ALTAI REGION 

 

Abstract. This article presents the results of an analysis of the dynamics of changes in the struc-

ture of land resources in the Altai region of the Altai Territory for the period from 1976 to 2020. An 

assessment of the current state of the land fund by form of ownership based on data from the last 10 

years has been carried out. The key parameters of the ecological and economic balance of the territory, 

including the coefficients of absolute and relative intensity of anthropogenic load, are calculated. 

Keywords: land structure, tension coefficients, agricultural lands, ecological and economic bal-

ance, anthropogenic transformation. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʥʘʫʯʥʦʛʦ ʘʥʘʣʠʟʘ ʠʭ ʩʦʩʪʦʷʥʠʷ ʠ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʦʟʨʘʩʪʘʝʪ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʪʝʨʨʠʪʦʨʠʷʤ ʩ ʚʳʨʘʞʝʥʥʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ, 

ʛʜʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ ʠ ʧʨʠ-

ʨʦʜʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʩʪʘʥʦʚʠʪʩʷ ʦʩʦʙʝʥʥʦ ʢʨʠʪʠʯʥʦʡ. ɸʣʪʘʡʩʢʠʡ ʨʘʡʦʥ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ, ʭʘ-

ʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʦʩʚʦʝʥʠʷ ʟʝʤʝʣʴ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʫʞʜ, ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʠʧʠʯʥʳʡ ʧʨʠʤʝʨ ʪʘʢʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʡ ʟʝʤ-

ʣʝʧʦʣʴʟʦʚʘʥʠʷ ʟʘ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ (1976ï2020 ʛʛ.) ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʫʱʝ-

ʩʪʚʫʶʱʠʭ ʧʦʜʭʦʜʦʚ ʢ ʫʧʨʘʚʣʝʥʠʶ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʚʳʷʚʠʪʴ ʧʝʨʩʧʝʢʪʠʚʳ ʠʭ ʫʩʪʦʡ-

ʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʦʩʦʙʫʶ ʚʘʞʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʘʥʘʣʠʟ ʵʢʦʣʦʛʦ-ʭʦʟʷʡʩʪʚʝʥ-

ʥʦʛʦ ʙʘʣʘʥʩʘ ʨʘʡʦʥʘ, ʢʦʪʦʨʳʡ ʦʪʨʘʞʘʝʪ ʢʦʤʧʣʝʢʩʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦ-

ʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ ʫʩʣʦʚʠʷʭ ʥʝʧʨʝʨʳʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʩʪʨʫʢʪʫʨʳ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ 

ʦʮʝʥʢʘ ʵʢʦʣʦʛʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʙʘʣʘʥʩʘ ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʘʡʩʢʦʛʦ ʨʘʡʦʥʘ.  
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ɺ ʟʘʜʘʯʠ ʨʘʙʦʪʳ ʚʭʦʜʠʣʠ: ʦʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʩʪʨʫʢʪʫʨʳ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ, ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʨʫʢʪʫʨʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʟʝʤʝʣʴ ʧʦ ʩʪʝʧʝʥʠ ʘʥ-

ʪʨʦʧʦʛʝʥʥʦʡ ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʩʪʠ, ʦʮʝʥʢʘ ʵʢʦʣʦʛʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʙʘʣʘʥʩʘ ʪʝʨʨʠʪʦʨʠʠ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʥʘʣʠʟ ʠ ʚʳʚʦʜʳ ʥʘ ʦʩʥʦʚʝ 

ʜʘʥʥʳʭ ʈʦʩʨʝʝʩʪʨʘ, ʦʯʝʨʢʦʚ ʧʦʯʚ ɸʣʪʘʡʩʢʦʛʦ ʨʘʡʦʥʘ ɿʘʧʩʠʙʛʠʧʨʦʟʝʤ, ʦʪʯʝʪʦʚ ʦʙ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʠ ʟʝʤʝʣʴ ɸʣʪʘʡʩʢʦʛʦ ʨʘʡʦʥʘ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. 

ʆʮʝʥʢʘ ʵʢʦʣʦʛʦ-ʭʦʟʷʡʩʪʚʝʥʥʦ ʙʘʣʘʥʩʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʦʣʦʛʠʠ, 

ʧʨʝʜʣʦʞʝʥʥʦʡ ʂʦʯʫʨʦʚʳʤ ɹ.ʀ. ʠ ʀʚʘʥʦʚʳʤ ʖ.ɻ., [1] ʢʦʪʦʨʘʷ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ 
ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʤʦʞʝʪ ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʵʢʦʣʦʛʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʪʝʨʨʠʪʦʨʠʠ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʧʨʝʜʛʦʨʥʳʭ ʨʘʚʥʠʥ, ʧʨʝʜʛʦʨʠʡ ʠ ʥʠʟʢʦʛʦʨʠʡ ɸʣ-

ʪʘʡʩʢʦʛʦ ʨʘʡʦʥʘ. ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʦʩʚʦʝʥʠʷ ʟʝʤʝʣʴ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʫʞʜ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʩʦʩʪʘʚʣʷʝʪ 349 ʪʳʩ. ʛʘ, ʠʟ ʢʦʪʦʨʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ ʟʘʥʠʤʘʶʪ ʦʢʦʣʦ 207 ʪʳʩ. ʛʘ 

ʠʣʠ 59,4% (ʨʠʩ. 1). ɿʝʤʣʠ ʧʦʜ ʥʘʩʝʣʸʥʥʳʝ ʧʫʥʢʪʳ ʩʦʩʪʘʚʣʷʶʪ 5,4 ʪʳʩ. ʛʘ (1,6%), ʘ ʪʝʨʨʠʪʦʨʠʠ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ, ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ, ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ï 

2,9 ʪʳʩ. ʛʘ (0,8%) [2]. 
 

 
ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʘ ʟʝʤʝʣʴ ɸʣʪʘʡʩʢʦʛʦ ʨʘʡʦʥʘ ʥʘ 1.01.2024 

 

ʇʣʦʱʘʜʴ ʟʝʤʝʣʴ, ʦʪʥʝʩʝʥʥʳʭ ʢ ʢʘʪʝʛʦʨʠʠ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʩʦ-

ʩʪʘʚʣʷʝʪ 2,4 ʪʳʩ. ʛʘ (0,7% ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ). ʃʝʩʥʦʡ ʬʦʥʜ ʟʘʥʠʤʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ð 

127,1 ʪʳʩ. ʛʘ (36,4%), ʟʝʤʣʠ ʚʦʜʥʦʛʦ ʬʦʥʜʘ ð 0,7 ʪʳʩ. ʛʘ (0,2%), ʘ ʟʝʤʣʠ ʟʘʧʘʩʘ ð 3,1 ʪʳʩ. ʛʘ 

(0,9%) [2]. ɸʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʘʥʪʨʦʧʦʛʝʥ-

ʥʦʡ ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ. ʇʨʠ ʵʪʦʤ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʚʘʞʥʦʩʪʴ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʧʦʯʚʝʥʥʳʝ ʨʝʩʫʨʩʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ 

ʩʦʭʨʘʥʥʦʩʪʠ. 
ɸʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʟʘ 2020 ʛʦʜ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʘʰʥʷ ʟʘ-

ʥʠʤʘʝʪ 25% (48 ʪʳʩ. ʛʘ) ʦʪ ʧʣʦʱʘʜʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʧʘʩʪʙʠʱʘ ð 52% (101 ʪʳʩ. 

ʛʘ), ʩʝʥʦʢʦʩʳ ð 19% (35,71 ʪʳʩ. ʛʘ), ʟʘʣʝʞʥʳʝ ʟʝʤʣʠ ð 3%, ʘ ʤʥʦʛʦʣʝʪʥʠʝ ʥʘʩʘʞʜʝʥʠʷ ð 1% 

[3]. ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, ʥʘ ʧʘʩʪʙʠʱʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘʠʙʦʣʴʰʘʷ ʜʦʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʟʝʤʝʣʴ ʨʘʡʦʥʘ, ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʩʘʞʜʝʥʠʡ ʠ ʟʘʣʝʞʥʳʭ ʟʝʤʝʣʴ ʦʯʝʥʴ ʥʠʟʢʠʡ ʧʨʦʮʝʥʪ. ʅʘʠʙʦʣʝʝ 

ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʩ/ʭ ʫʛʦʜʴʷ (ʧʘʰʥʷ) ʩʦʩʪʘʚʣʷʶʪ ʯʝʪʚʝʨʪʴ ʦʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʝ-

ʤʝʣʴʥʦʛʦ ʬʦʥʜʘ. 
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ɺ ʩʪʨʫʢʪʫʨʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʧʨʝʦʙʣʘʜʘʶʪ ʟʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ (51,1%), ʢʦʨʤʦʚʳʝ 

ʢʫʣʴʪʫʨʳ ʟʘʥʠʤʘʶʪ 44,4%, ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʜʨʫʛʠʝ ʢʫʣʴʪʫʨʳ ð 4,5%. ʇʦʜ ʧʘʨʦʚʦʡ ʨʝʞʠʤ ʚʳʜʝ-

ʣʝʥʦ 11,2% ʧʘʰʥʠ [3]. 
 

ʊʘʙʣʠʮʘ 1 

ʉʪʨʫʢʪʫʨʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ɸʣʪʘʡʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ 1976 ʠ 2020 ʛʦʜʘ 
 1976 ʛ., 

ʚ ʛʘ 

1976 ʛ.,  

ʚ % 

2020 ʛ.,  

ʚ ʛʘ 

2020 ʛ.,  

ʚ% 

ʇʣʦʱʘʜʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦ-

ʜʠʡ 
210014 100 192174 100 

ʚ ʪ.ʯ. ʧʘʰʥʷ 54021 26 48584 25 

ʟʘʣʝʞʴ 1394 ʤʝʥʝʝ 1 5200 3 

ʤʥʦʛʦʣʝʪʥʠʝ ʥʘʩʘʞʜʝʥʠʷ 1185 ʤʝʥʝʝ 1 1627 1 

ʩʝʥʦʢʦʩʳ 35053 17 35710 19 

ʧʘʩʪʙʠʱʘ 118361 56 101053 52 

 

ɺ ʩʪʨʫʢʪʫʨʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ɸʣʪʘʡʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ 1976 ʛʦʜ ʜʦʤʠʥʠʨʫʶ-

ʱʝʝ ʧʦʣʦʞʝʥʠʝ ʪʘʢʞʝ ʟʘʥʠʤʘʣʠ ʧʘʩʪʙʠʱʘ ʠ ʧʘʰʥʷ (ʪʘʙʣ. 1). ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʯʪʦ ʚ ʧʝ-

ʨʠʦʜ ʩ 1976 ʧʦ 2020 ʛʦʜ ʧʨʦʠʟʦʰʣʠ ʟʘʤʝʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʣʴʩʢʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ. ʊʘʢ, ʧʣʦʱʘʜʴ ʧʘʩʪʙʠʱ ʩʦʢʨʘʪʠʣʘʩʴ ʥʘ 14% (17 306 ʪʳʩ. ʛʘ), ʘ ʧʣʦʱʘʜʴ 

ʧʘʰʥʠ ð ʥʘ 10% (5 437 ʪʳʩ. ʛʘ). ʇʣʦʱʘʜʠ ʩʝʥʦʢʦʩʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʠʣʠʩʴ, ʘ ʟʘʣʝʞʥʳʝ 

ʟʝʤʣʠ ʫʚʝʣʠʯʠʣʠʩʴ ʚ 3,5 ʨʘʟʘ (ʩ 1 394 ʪʳʩ. ʛʘ ʜʦ 5 200 ʪʳʩ. ʛʘ). ʄʥʦʛʦʣʝʪʥʠʝ ʥʘʩʘʞʜʝʥʠʷ ʪʘʢʞʝ 

ʥʝʤʥʦʛʦ ʨʘʩʰʠʨʠʣʠʩʴ, ʜʦʩʪʠʛʥʫʚ 1627 ʪʳʩ. ʛʘ [4-12]. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʫʛʦʜʠʡ ʩʦʢʨʘʪʠʣʘʩʴ ʥʘ 18 ʪʳʩ. ʛʘ, ʠʣʠ ʥʘ 8,5%. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʟʝʤʣʠ ɸʣʪʘʡʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘ 2014 ʠ 2024 

ʛʦʜʳ ʧʦʢʘʟʳʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʩ 55% ʜʦ 

67% (232 286 ʪʳʩ. ʛʘ) [13;14]. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʧʝʨʝʚʦʜʦʤ ʟʝʤʝʣʴ ʚ ʢʘʪʝʛʦʨʠʶ ʣʝʩʥʦʛʦ ʬʦʥʜʘ, 

ʢʦʪʦʨʳʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘʭʦʜʠʪʩʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ʏʘʩʪʥʘʷ ʩʦʙʩʪʚʝʥ-

ʥʦʩʪʴ, ʚʢʣʶʯʘʶʱʘʷ ʚʣʘʜʝʥʠʷ ʛʨʘʞʜʘʥ ʠ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ, ʩʦʩʪʘʚʣʷʝʪ 33% (116 743 ʪʳʩ. ʛʘ). 

ɼʣʷ ʦʮʝʥʢʠ ʵʢʦʣʦʛʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʙʘʣʘʥʩʘ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʝʪʦʜʠʢʘ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʟʝʤʝʣʴ ʧʦ ʩʪʝʧʝʥʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʨʫʰʝʥʥʦʩʪʠ, ʧʨʝʜʣʦʞʝʥʥʘʷ ɹ.ʀ. ʂʦʯʫʨʦ-

ʚʳʤ ʠ ʖ.ɻ. ʀʚʘʥʦʚʳʤ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʩʦʯʝʪʘʪʴ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ, ʠʥʪʝʨʝʩʳ ʥʘʩʝʣʝʥʠʷ ʠ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʝʞʝʣʘʪʝʣʴʥʳʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ. ʂʦʥʮʝʧʮʠʷ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʚ 

ʮʝʣʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʵʢʦʣʦʛʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ [1].  

 

ʊʘʙʣʠʮʘ 2  

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʟʝʤʝʣʴ ʧʦ ʩʪʝʧʝʥʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʩʪʠ 

ʉʪʝʧʝʥʴ ɸʇ 
ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

(ki)/(pi) 
ɺʠʜʳ ʠ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ 

ɺʳʩʰʘʷ 6 

ɿʝʤʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʨʘʥʩʧʦʨʪʘ, ʩʚʷʟʠ,  

ʦʙʦʨʦʥʳ ʠ ʧʨʦʯʠʝ ʥʘʨʫʰʝʥʥʳʝ ʟʝʤʣʠ, ʛʦʨʦʜʦʚ, ʧʦʣʠ-

ʛʦʥʳ ʦʪʭʦʜʦʚ 

ʆʯʝʥʴ ʚʳʩʦʢʘʷ 5 
ʆʨʦʰʘʝʤʳʝ ʠ ʦʩʫʰʘʝʤʳʝ ʧʘʭʦʪʥʳʝ, ʟʝʤʣʠ ʥʘʩʝʣʝʥ-

ʥʳʭ ʧʫʥʢʪʦʚ 

ɺʳʩʦʢʘʷ 4 / 0,4 
ʇʘʭʦʪʥʳʝ, ʠʥʪʝʥʩʠʚʥʳʭ ʚʳʨʫʙʦʢ, ʦʩʫʰʘʝʤʳʝ ʠ ʦʨʦ-

ʰʘʝʤʳʝ ʧʘʩʪʙʠʱʥʳʝ 

ʉʨʝʜʥʷʷ 3 / 0,6 
ʄʥʦʛʦʣʝʪʥʠʝ ʥʘʩʘʞʜʝʥʠʷ, ʧʘʩʪʙʠʱʘ ʨʝʢʨʝʘʮʠʦʥʥʳʝ 
ʟʝʤʣʠ, 

ʅʠʟʢʘʷ 2 / 0,8 
ʉʝʥʦʢʦʩʳ, ʟʘʣʝʞʴ, ʟʝʤʣʠ ʧʦʜ ʣʝʩʘʤʠ, ʥʝ 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʨʫʙʦʢ 

ʆʯʝʥʴ ʥʠʟʢʘʷ 1 / 1,0 
ʇʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʟʝʤʣʠ, ʙʦʣʦʪʘ, ʟʝʤʣʠ ʟʘʧʘʩʘ, ʟʝʤʣʠ 

ʚʦʜʥʦʛʦ ʬʦʥʜʘ 
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ɺ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ ʵʢʦʣʦʛʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʙʘʣʘʥʩʘ ʢʘʞʜʦʡ ʢʘʪʝʛʦʨʠʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ 

ʙʳʣ ʧʨʠʩʚʦʝʥ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʦʣʦʛʠʝʡ, 

ʧʨʝʜʣʦʞʝʥʥʦʡ ʂʦʯʫʨʦʚʳʤ ɹ.ʀ. (ʪʘʙʣ. 2). ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʪʝʨʨʠʪʦʨʠʡ ʧʦ ʫʨʦʚʥʶ ʘʥʪʨʦʧʦʛʝʥ-

ʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʟʚʦʣʷʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʯʝʣʦʚʝʢʦʤ ʧʫ-

ʪʝʤ ʨʘʩʯʝʪʘ ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ɺ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʢʣʶʯʝʚʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʷʚ-

ʣʷʶʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʘʙʩʦʣʶʪʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ (ʂʘ) ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʥʘʧʨʷ-

ʞʝʥʥʦʩʪʠ (ʂʦ), ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʦʧʦʩʪʘʚʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʦʮʝʥʢʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʠ-

ʧʦʚ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʀʥʜʝʢʩ ʘʙʩʦʣʶʪʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ (ʂʘ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʠ ʩʠʣʴʥʦ 

ʠʟʤʝʥʸʥʥʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʢ ʧʣʦʱʘʜʠ ʩʣʘʙʦ ʥʘʨʫʰʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʅʠʟʢʠʝ ʟʥʘʯʝʥʠʷ 

ʠʥʜʝʢʩʘ ʫʢʘʟʳʚʘʶʪ ʥʘ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʩʦʩʪʦʷʥʠʝ ʵʢʦʩʠʩʪʝʤ ʠ ʤʠʥʠʤʘʣʴʥʦʝ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟ-

ʜʝʡʩʪʚʠʝ. ʀʥʜʝʢʩ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ (ʂʦ) ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʦʙʱʫʶ ʩʪʝʧʝʥʴ ʧʨʝʦʙʨʘ-

ʟʦʚʘʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʩ ʫʯʝʪʦʤ ʧʨʦʧʦʨʮʠʡ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ ʫʛʦʜʠʡ. ɿʥʘʯʝʥʠʷ, ʙʣʠʟʢʠʝ ʢ 

ʝʜʠʥʠʮʝ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʝʩʪʝʩʪʚʝʥ-

ʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʪʘʙʠʣʴʥʦʩʪʠ ʵʢʦʩʠʩʪʝʤʳ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʟʘʱʠʱʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦ-

ʵʬʬʠʮʠʝʥʪ ʝʩʪʝʩʪʚʝʥʥʦʡ ʟʘʱʠʱʝʥʥʦʩʪʠ (ʂʝʟ). ʏʝʤ ʚʳʰʝ ʟʥʘʯʝʥʠʝ ʂʝʟ, ʪʝʤ ʙʦʣʴʰʝ ʟʘʱʠʱʝʥ-

ʥʦʩʪʴ ʵʢʦʩʠʩʪʝʤ ʠ ʝʝ ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʭʨʘʥʷʪʴ ʩʪʘʙʠʣʴʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ [15]. 

ɺʳʯʠʩʣʝʥʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʘʙʩʦʣʶʪʥʦʡ (ʂʘ) ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ (ʂʦ) ʥʘʨʫʰʝʥʥʦʩʪʠ ʧʦʟ-

ʚʦʣʷʶʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʧʨʠʨʦʜʥʳʭ ʩʠʩʪʝʤ. ʂʦʵʬʬʠʮʠʝʥʪ ʂʘ, ʨʘʚʥʳʡ 2,7, 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʩʠʣʴʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʭ ʫʛʦʜʠʡ ʥʘʜ ʩʣʘʙʦ ʥʘʨʫʰʝʥ-

ʥʳʤʠ. ʂʦʵʬʬʠʮʠʝʥʪ ʂʦ, ʩʦʩʪʘʚʠʚʰʠʡ 0,37, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʠʟʢʦʡ ʩʪʝʧʝʥʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ. ʂʦʵʬʬʠʮʠʝʥʪ ʝʩʪʝʩʪʚʝʥʥʦʡ ʟʘʱʠʱʸʥʥʦʩʪʠ (ʂʝʟ), ʜʦʩʪʠʛʰʠʡ 

ʟʥʘʯʝʥʠʷ 0,64, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʦʩʪʘʪʦʯʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʠ ʠʭ ʩʧʦ-

ʩʦʙʥʦʩʪʠ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʚʥʝʰʥʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʟʝʤʝʣʴ ʨʝʛʠʦʥʘ ʧʦʜʚʝʨʛʘʝʪʩʷ ʫʤʝʨʝʥʥʦʤʫ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ. 

ʍʦʟʷʡʩʪʚʝʥʥʦʝ ʦʩʚʦʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʚ ʦʩʥʦʚʥʦʤ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʦʛʦ ʩʝʢʪʦʨʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʦʤʳʰʣʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʦʩʪʘʝʪʩʷ ʤʠ-

ʥʠʤʘʣʴʥʳʤ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʨʘʩʧʘʭʘʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ, ʜʣʠʪʝʣʴʥʦʝ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʟʝʤʝʣʴ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʘ ʪʘʢʞʝ ʠʛʥʦʨʠʨʦʚʘʥʠʝ ʧʨʠʥʮʠʧʦʚ ʟʦʥʘʣʴʥʦʡ ʘʛʨʦʪʝʭʥʠʢʠ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʧʨʦʮʝʩʩʦʚ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚ. ʕʪʠ ʬʘʢʪʦʨʳ ʪʨʝʙʫʶʪ ʧʨʠʥʷʪʠʷ ʤʝʨ ʧʦ 

ʩʥʠʞʝʥʠʶ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʟʝʤʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʠ ʨʘʩʰʠʨʝʥʠʶ ʩʝʪʠ ʧʨʠʨʦʜʦʦʭʨʘʥ-

ʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

ɺʳʚʦʜʳ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʵʢʦʣʦʛʠʯʝ-

ʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʚ ɸʣʪʘʡʩʢʦʤ ʨʘʡʦʥʝ ʚ 2020 ʛʦʜʫ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʥʘʧʨʷʞʸʥʥʘʷ. ʕʪʦ ʟʘʢʣʶ-

ʯʝʥʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʟʥʘʯʝʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʙʩʦʣʶʪʥʦʡ ʥʘʧʨʷʞʸʥʥʦʩʪʠ (ʂʘ), ʢʦʪʦʨʳʡ ʜʦ-

ʩʪʠʛ ʦʪʤʝʪʢʠ 2,7. ʉʦʛʣʘʩʥʦ ʥʘʫʯʥʳʤ ʢʨʠʪʝʨʠʷʤ [15], ʧʦʢʘʟʘʪʝʣʴ ʂʘ ʚʳʰʝ 0,5 ʫʞʝ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʥʘʣʠʯʠʝ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʜʠʩʙʘʣʘʥʩʘ ʚ ʵʢʦʩʠʩʪʝʤʝ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʝʤʣʠ ʦʩʦʙʦ 

ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʟʘʥʠʤʘʶʪ ʤʝʥʝʝ 1% ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʨʘʡʦʥʘ. ɿʝʤʝʣʴ ʩ 

ʥʘʠʚʳʩʰʝʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ ʚ ʟʝʤʝʣʴʥʦʤ ʬʦʥʜʝ ʨʘʡʦʥʘ ʤʝʥʝʝ 3%.  

ʂʦʵʬʬʠʮʠʝʥʪ ʂʦ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʩʦʩʪʘʚʠʣ 0,36, ʯʪʦ ʫʢʘ-

ʟʳʚʘʝʪ ʥʘ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʥʘʧʨʷʞʸʥʥʦʩʪʠ. ʕʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʫʩʣʦʚʣʝʥʘ ʥʘʣʠʯʠʝʤ ʟʥʘʯʠ-

ʪʝʣʴʥʳʭ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ, ʤʠʥʠʤʘʣʴʥʳʤ ʫʨʦʚʥʝʤ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʠ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʘʩʪʙʠʱʥʳʭ ʠ ʩʝʥʦʢʦʩʥʳʭ ʫʛʦʜʠʡ ʚ ʩʪʨʫʢʪʫʨʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. 

ʇʦʢʘʟʘʪʝʣʴ ʧʨʠʨʦʜʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ (ʂʝʟ) ʦʪʨʘʞʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʣʘʥʜʰʘʬʪʘ ʩʦʭʨʘʥʷʪʴ 

ʩʚʦʠ ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʝ ʬʫʥʢʮʠʠ. ɿʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʳʰʝ 0,5 ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʣʘʛʦ-

ʧʨʠʷʪʥʦʤ ʩʦʩʪʦʷʥʠʠ ʵʢʦʩʠʩʪʝʤ ʨʘʡʦʥʘ ʠ ʜʦʩʪʘʪʦʯʥʦʡ ʟʘʱʠʱʸʥʥʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʦʪ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʘʣʠʯʠʝ ʫʩʪʦʡʯʠʚʳʭ ʤʝʭʘʥʠʟʤʦʚ ʩʘʤʦʨʝʛʫʣʷʮʠʠ 

ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʢʦʣʦʛʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʟʝʤʝʣʴ ɸʣʪʘʡʩʢʦʛʦ ʨʘʡʦʥʘ ʦʮʝʥʠʚʘʝʪʩʷ 

ʢʘʢ ʥʘʧʨʷʞʝʥʥʦʝ ʧʦ ʘʙʩʦʣʶʪʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʘʤ, ʠ ʥʠʟʢʦʝ ʧʦ ʦʪʥʦʩʠʪʝʣʴʥʳʤ. ɽʩʪʝʩʪʚʝʥʥʘʷ 



143 

ʟʘʱʠʱʝʥʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʪʘʙʠʣʴʥʳʤʠ ʠ ʤʘʣʦʥʘʨʫʰʝʥʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʧʨʠʨʦʜʥʳʭ 

ʵʢʦʩʠʩʪʝʤ ʨʘʡʦʥʘ. ʊʨʝʙʫʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʜʣʷ ʩʥʠʞʝʥʠʷ ʜʦʣʠ ʥʘʨʫʰʝʥʥʳʭ ʟʝ-

ʤʝʣʴ, ʩʦʢʨʘʱʝʥʠʶ ʧʣʦʱʘʜʝʡ ʵʨʦʜʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ. 
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ʆʉʆɹɽʅʅʆʉʊʀ ɻʀɼʈʆʍʀʄʀʏɽʉʂʆɻʆ ʈɽɾʀʄɸ  

ʕʊɸʃʆʅʅʓʍ ʋʏɸʉʊʂʆɺ ʈɽʂ ɹɸʉʉɽʁʅɸ ʈ. ʆɹʀ 

(ɹɽɿ ɺʓʇʋʉʂʆɺ ʉʊʆʏʅʓʍ ɺʆɼ ɺ ʇʆɺɽʈʍʅʆʉʊʅʓɽ ɺʆɼʅʓɽ ʆɹʒɽʂʊʓ) 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʵʪʘʣʦʥʥʳʭ ʫʯʘʩʪ-

ʢʦʚ ʨʝʢ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʆʙʴ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠʨʦʜʥʳʝ ʬʘʢʪʦʨʳ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʩʥʠʞʝʥʠʶ 

ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʥʘ ʵʪʠʭ ʫʯʘʩʪʢʘʭ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, 

ʘʟʦʪʘ ʘʤʤʦʥʠʡʥʦʛʦ, ʩʦʝʜʠʥʝʥʠʡ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʬʝʥʦʣʦʚ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. ʇʨʠ ɻ ʪʦʤ ɻ ʪʘ-

ʣʦʥʥʳʡ ʫʯʘʩʪʦʢ ʨ. ɺʘʭ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʩʪʘʣʴʥʳʭ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʢʦʥʮʝʥʪʨʘʮʠ-

ʷʤʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʝʚʳʰʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʥʦʨʤʘʪʠʚʦʚ ʢʘʯʝʩʪʚʘ ʚʦʜʳ, 

ʚʩʝ ʵʪʘʣʦʥʥʳʝ ʫʯʘʩʪʢʠ ʪʠʧʘ ʘ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʆʙʴ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʝʥʘʨʫʰʝʥʥʳʤ 

ʠʣʠ ʩʣʘʙʦ ʥʘʨʫʰʝʥʥʳʤ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʨʝʞʠʤʦʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʨʝʞʠʤ, ʵʪʘʣʦʥʥʳʝ ʫʯʘʩʪʢʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʙʘʩʩʝʡʥ 

ʨʝʢʠ ʆʙʴ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʢʘʯʝʩʪʚʦ ʚʦʜʳ. 

 

A.O. Danilenko, D.E. Kovalenko 

 

HYDROCHEMICAL REGIME FEATURES OF RIVERSô  

REFERENCE SECTIONS IN THE OB RIVER BASIN  

(WITHOUT DISCHARGES OF SEWAGE INTO SURFACE WATER BODIES).  

 

Abstract. The article describes the hydrochemical regime features of the reference sections of 

rivers in the Ob River basin. It is shown that natural factors can lead to a decrease of water quality 

there due to an increased influx of organic matter, ammonium nitrogen, heavy metal compounds, 

phenols and oil products. At the same time, the reference section of the Vakh River differs signifi-

cantly from the others by higher concentrations of pollutants. Despite the excess of some water quality 

standards, all reference sections of type a in the Ob River basin are characterized by a mainly undis-

turbed or slightly disturbed hydrochemical regime. 

Keywords: hydrochemical regime, reference sections of rivers, Ob River basin, concentrations 

of dissolved substances, water quality. 

 

ɺʚʝʜʝʥʠʝ. ɻʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ï ɻ ʪʦ ʟʘʢʦʥʦʤʝʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʚʦʜʳ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʠʣʠ ʦʪʜʝʣʴʥʳʭ ʝʛʦ ʢʦʤʧʦʥʝʥʪʦʚ ʚʦ ʚʨʝʤʝʥʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʬʠʟʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʙʘʩʩʝʡʥʘ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ [1]. ʀʟʤʝʥʯʠʚʦʩʪʴ ʭʠ-

ʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʠʤʝʝʪ ʨʝʛʠʦʥʘʣʴʥʳʝ ʯʝʨʪʳ, ʠʥʪʝʨʝʩ ʢ ʢʦʪʦʨʳʤ ʚʦʟʨʘʩ-

ʪʘʝʪ, ʝʩʣʠ ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʨʠʯʠʥʳ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʧʨʝʚʳʰʝʥʠʝ ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘ-

ʯʝʩʪʚʫ ʚʦʜʳ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ. ʏʪʦʙʳ ʫʯʝʩʪʴ ʧʨʠʨʦʜʥʳʝ ʧʨʠʯʠʥʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʠʜʨʦʭʠʤʠ-

ʯʝʩʢʦʛʦ ʨʝʞʠʤʘ, ʥʝʦʙʭʦʜʠʤʦ ʠʩʩʣʝʜʦʚʘʪʴ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʠʣʠ ʠʭ ʫʯʘʩʪʢʠ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʘʥ-

ʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ ʠ ʧʨʠ ʵʪʦʤ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʝʩʪʝʩʪʚʝʥʥʳʝ ʜʣʷ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ ʫʩʣʦ-

ʚʠʷ, ʪʦ ʝʩʪʴ ʵʪʘʣʦʥʥʳʝ. ʇʝʨʝʯʝʥʴ ʵʪʘʣʦʥʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʆʙʴ ʤʦʞʥʦ ʥʘʡʪʠ ʚ [2]. 

ʊʘʢ ʢʘʢ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ï ʵʪʦ ʠʟʤʝʥʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚʦʜʳ ʚʦʜʥʦʛʦ 

ʦʙʲʝʢʪʘ, ʪʦ ʜʣʷ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʦʙʭʦʜʠʤʦ ʦʧʠʩʘʪʴ ʥʝ ʪʦʣʴʢʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʘʠʙʦʣʝʝ 

ʭʘʨʘʢʪʝʨʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʨʘʩʪʚʦʨʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʥʦ ʪʘʢʞʝ ʛʨʘʥʠʮʳ ʠʭ ʥʦʨʤʘʣʴʥʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʦʪʣʠʯʠʪʴ ʝʩʪʝʩʪʚʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʪ ʘʥʦ-

ʤʘʣʴʥʳʭ, ʚʳʟʚʘʥʥʳʭ ʚʥʝʰʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ. 

ɻʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʵʪʘʣʦʥʥʦʛʦ ʫʯʘʩʪʢʘ, ʦʞʠʜʘʝʤʦ, ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʩʚʦʡʩʪʚʦʤ 

ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ, ʪʦ ʝʩʪʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʝʱʝʩʪʚ ʟʜʝʩʴ ʜʦʣʞʥʳ ʦʩʪʘʚʘʪʴʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʩʪʦ-

ʷʥʥʳʤʠ ʚ ʧʨʝʜʝʣʘʭ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʝʙʦʣʴʰʠʝ ʩʣʫʯʘʡʥʳʝ 
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ʢʦʣʝʙʘʥʠʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʢʦʣʝʙʘʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʪʜʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʜʘʞʝ ʚ ʵʪʘʣʦʥʥʳʭ 

ʫʯʘʩʪʢʘʭ ʤʦʛʫʪ ʧʨʦʷʚʣʷʪʴ ʧʨʠʟʥʘʢʠ ʥʝʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʧʦ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʨʠʯʠʥʘʤ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʚ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʥʝ ʪʦʣʴʢʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝ-

ʞʠʤʘ ɻ ʪʘʣʦʥʥʳʭ ʫʯʘʩʪʢʦʚ ʨʝʢ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʆʙʴ, ʥʦ ʠ ʩʚʝʜʝʥʠʷ ʦ ʝʛʦ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʧʦ ʘʚʪʦʨ-

ʩʢʦʡ ʤʝʪʦʜʠʢʝ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʤʦʜʠʬʠʢʘʮʠʠ ʢʦʥʪʨʦʣʴʥʳʭ ʢʘʨʪ [3]. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʨʝʞʠʤʥʳʝ 

ʥʘʙʣʶʜʝʥʠʷ ʈʦʩʛʠʜʨʦʤʝʪʘ ʟʘ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʦʩʪʘʚʘ ʠ ʩʚʦʡʩʪʚ ʚʦʜʳ ʵʪʘʣʦʥʥʳʭ ʫʯʘʩʪʢʦʚ ʨʝʢ ʩ 

2008 ʧʦ 2022 ʛʦʜʳ. ʉʦʛʣʘʩʥʦ [4], ʨʘʟʣʠʯʘʶʪ ʪʨʠ ʪʠʧʘ ʵʪʘʣʦʥʥʳʭ ʫʯʘʩʪʢʦʚ ʨʝʢ ʧʦ ʦʪʩʫʪʩʪʚʠʶ 

ʚʳʰʝ ʥʝʛʦ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ: ʪʠʧ ʘ - ʥʝʪ ʚʳʧʫʩʢʦʚ ʥʘ ʨʝʣʴʝʬ, 

ʥʘʢʦʧʠʪʝʣʠ, ʧʦʣʷ ʬʠʣʴʪʨʘʮʠʠ ʠ ʪ. ʧ., ʘ ʪʘʢʞʝ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠ ʩʝʣʴʭʦʟʫʛʦʜʠʡ; ʪʠʧ ʙ - 

ʝʩʪʴ ʤʘʣʳʝ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ ʠ/ʠʣʠ ʩʝʣʴʭʦʟʫʛʦʜʴʷ, ʥʦ ʥʝʪ ʚʳʧʫʩʢʦʚ ʥʘ ʨʝʣʴʝʬ; ʪʠʧ ʚ - ʝʩʪʴ 

ʚʳʧʫʩʢʠ ʥʘ ʨʝʣʴʝʬ. 

ʕʪʘʣʦʥʥʳʝ ʩʪʚʦʨʳ ʪʠʧʘ ʘ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʆʙʴ ʙʳʣʠ ʚʳʙʨʘʥʳ ʠʟ ʉʂʀʆɺʆ [2]: 

- ʨ. ʂʦʢʰʠ, ʚ ʯʝʨʪʝ ʢʦʨʜ. ʂʦʢʰʠ (ʈʝʩʧʫʙʣʠʢʘ ɸʣʪʘʡ); 

- ʨ. ɹʦʣʴʰʘʷ ʊʝʨʝʭʪʘ, ʚ ʯʝʨʪʝ ʩ. ʊʝʨʝʭʪʘ (ʈʝʩʧʫʙʣʠʢʘ ɸʣʪʘʡ); 

- ʨ. ʉʨʝʜʥʷʷ ʊʝʨʩʴ, 1,5 ʢʤ ʚʳʰʝ ʧʦʩ. ʄʫʪʥʳʡ (ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ); 

- ʨ. ɺʘʭ, ʚ ʯʝʨʪʝ ʩ. ʃʘʨʴʷʢ (ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʠʡ ʘʚʪʦʥʦʤʥʳʡ ʦʢʨʫʛ). 

ʆʩʦʙʝʥʥʦʩʪʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʠ ʝʛʦ ʩʪʘʮʠʦʥʘʨʥʦʩʪʴ ʦʮʝʥʠʚʘʣʠ ʧʦ ʩʨʝʜʥʝʛʦʜʦ-

ʚʳʤ ʢʦʥʮʝʥʪʨʘʮʠʷʤ ʛʣʘʚʥʳʭ ʠʦʥʦʚ, ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʬʝʥʦʣʦʚ ʠ ʥʝʬʪʝʧʨʦ-

ʜʫʢʪʦʚ, ʙʠʦʛʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʩʦʝʜʠʥʝʥʠʡ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ. ʏʪʦʙʳ ʨʘʩʩʯʠʪʘʪʴ ʩʨʝʜʥʝʛʦ-

ʜʦʚʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ, ʩʥʘʯʘʣʘ ʦʪʙʨʘʢʦʚʳʚʘʣʠ ʚʳʙʨʦʩʳ ʧʦ [5], ʟʘʪʝʤ ʦʩʨʝʜʥʷʣʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʧʦ ʩʝʟʦʥʘʤ, ʘ ʟʘʪʝʤ ʚʳʯʠʩʣʷʣʠ ʠʭ ʩʨʝʜʥʶʶ ʘʨʠʬʤʝʪʠʯʝʩʢʫʶ. 

ɺ ʢʘʯʝʩʪʚʝ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʵʪʘʣʦʥʥʦʛʦ ʫʯʘʩʪʢʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʷʷ ʚʝʣʠʯʠʥʘ (ʩʨʝʜʥʷʷ ʩʨʝʜʥʝʛʦʜʦʚʳʭ). ɼʠʘʧʘʟʦʥʳ ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʨʝʜʥʝʛʦʜʦ-

ʚʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʟʘʜʘʥʳ ʩ ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʚʳʙʦʨʦʢ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʢʦʥ-

ʮʝʥʪʨʘʮʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ. ʊʘʢ ʢʘʢ ʥʘ ʵʪʘʣʦʥʥʳʭ ʫʯʘʩʪʢʘʭ ʪʠʧʘ ʘ ʦʪʩʫʪʩʪʚʫʝʪ ʩʫ-

ʱʝʩʪʚʝʥʥʦʝ ʧʨʷʤʦʝ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʚʦʜʳ, ʩʣʝʜʫʝʪ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʵʪʦʪ ʜʠʘ-

ʧʘʟʦʥ ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʦ ʩʦʙʩʪʚʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʛʠʜʨʦʭʠʤʠ-

ʯʝʩʢʦʛʦ ʨʝʞʠʤʘ, ʪʦ ʝʩʪʴ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʠʯʠʥ, 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʧʦʩʪʦʷʥʥʦ ʠ ʥʝʫʩʪʨʘʥʠʤʳʭ. ʂʨʦʤʝ ʪʘʢʠʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʠʯʠʥ ʥʘ ʛʠʜʨʦʭʠ-

ʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʤʦʛʫʪ ʚʣʠʷʪʴ ʦʩʦʙʳʝ ʧʨʠʯʠʥʳ, ʢʦʪʦʨʳʝ ʚ ʥʦʨʤʝ ʝʤʫ ʥʝ ʧʨʠʩʫʱʠ, ʥʦ ʤʦʛʫʪ 

ʙʳʪʴ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʠ ʫʩʪʨʘʥʝʥʳ (ʥʘʧʨʠʤʝʨ, ʩʙʨʦʩʳ ʩʪʦʯʥʳʭ ʚʦʜ) [6]. 

ɻʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʨʝʞʠʤ, ʢʦʪʦʨʳʡ ʦʙʣʘʜʘʝʪ ʧʨʠʟʥʘʢʘʤʠ ʪʦʣʴʢʦ ʩʦʙʩʪʚʝʥʥʦʡ ʠʟʤʝʥʯʠ-

ʚʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʩʪʘʮʠʦʥʘʨʥʳʤ. ʊʘʢ ʢʘʢ ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ 

ʨʝʞʠʤʘ ʷʚʣʷʝʪʩʷ ʘʚʪʦʨʩʢʦʡ ʠ ʚ ʥʘʩʪʦʷʱʝʤ ʚʠʜʝ ʥʝ ʙʳʣʘ ʨʘʥʝʝ ʦʧʫʙʣʠʢʦʚʘʥʘ, ʥʠʞʝ ʤʳ ʦʧʠʩʳ-

ʚʘʝʤ ʝʸ ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʦ. 

ʉʪʘʮʠʦʥʘʨʥʳʡ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ: 

- ʚʳʙʦʨʢʠ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʨʘʩʪʚʦʨʸʥʥʳʭ ʚʝʱʝʩʪʚ ʧʦʜʯʠʥʷʶʪʩʷ ʥʦʨʤʘʣʴ-

ʥʦʤʫ ʟʘʢʦʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ; 

- ʚʨʝʤʝʥʥʳʝ ʨʷʜʳ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʨʘʩʪʚʦʨʝʥʥʳʭ ʚʝʱʝʩʪʚ ʥʝ ʠʤʝʶʪ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʪʝʥʜʝʥʮʠʡ. 

ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʢʦʥʪʨʦʣʴʥʳʝ ʢʨʠʪʝ-

ʨʠʠ: 

- ʢʨʠʪʝʨʠʡ 1 ï ʧʨʦʚʝʨʢʘ ʥʘʣʠʯʠʷ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʟʘ ʚʝʨʦʷʪʥʦʩʪʥʳʤʠ ʢʦʥ-

ʪʨʦʣʴʥʳʤʠ ʛʨʘʥʠʮʘʤʠ Ñ3,09ů (ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʦʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʧʨʦʚʝʨʢʠ ʢʦʥʪʨʦʣʴʥʳʭ ʢʘʨʪ 

ʐʫʭʘʨʪʘ [6]); 

- ʢʨʠʪʝʨʠʡ 2 ï ʧʨʦʚʝʨʢʘ ʛʠʧʦʪʝʟʳ ʦ ʥʝʩʣʫʯʘʡʥʦʩʪʠ ʨʷʜʘ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʧʦ ʢʨʠʪʝʨʠʶ ʩʝʨʠʡ, ʦʩʥʦʚʘʥʥʦʤʫ ʥʘ ʤʝʜʠʘʥʝ ʚʳʙʦʨʢʠ; 
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- ʢʨʠʪʝʨʠʡ 3 ï ʧʨʦʚʝʨʢʘ ʥʘʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʛʦʜʦʤ ʥʘʙʣʶʜʝ-

ʥʠʡ ʠ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ (ʝʩʣʠ ʪʘʢʘʷ ʩʚʷʟʴ ʚʳʷʚʣʷʝʪʩʷ, ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʠʥʪʝʨʚʘʣʝ 

ʚʨʝʤʝʥʠ ʝʩʪʴ ʚʦʟʨʘʩʪʘʶʱʠʡ ʠʣʠ ʫʙʳʚʘʶʱʠʡ ʪʨʝʥʜ ʢʦʥʮʝʥʪʨʘʮʠʡ). 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʢʦʥʪʨʦʣʴʥʳʭ ʢʨʠʪʝʨʠʝʚ ʪʨʘʢʪʦʚʘʣʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɽʩʣʠ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʢʨʠʪʝʨʠʡ 1, ʥʦ ʦʪʢʣʦʥʷʶʪʩʷ ʢʨʠʪʝʨʠʠ 2 ʠ 3, ʪʦ ʥʘʨʫʰʝʥʠʝ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ 

ʨʝʞʠʤʘ ʵʧʠʟʦʜʠʯʝʩʢʦʝ (ʥʘʠʤʝʥʝʝ ʩʝʨʴʝʟʥʦʝ). ɽʩʣʠ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʢʨʠʪʝʨʠʡ 2, ʥʦ ʦʪʢʣʦʥʷʝʪʩʷ 

ʢʨʠʪʝʨʠʡ 3 (ʢʨʠʪʝʨʠʡ 1 ʥʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʷ), ʪʘʢʦʝ ʥʘʨʫʰʝʥʠʝ ʧʝʨʠʦʜʠʯʝʩʢʦʝ. ɽʩʣʠ ʧʦʜʪʚʝʨ-

ʞʜʘʝʪʩʷ ʢʨʠʪʝʨʠʡ 3 (ʢʨʠʪʝʨʠʠ 1 ʠ 2 ʥʝ ʩʫʱʝʩʪʚʝʥʥʳ) ï ʵʪʦ ʥʘʠʙʦʣʝʝ ʩʝʨʴʝʟʥʦʝ ʭʨʦʥʠʯʝʩʢʦʝ 

ʥʘʨʫʰʝʥʠʝ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ. 

ʆʙʱʫʶ ʦʮʝʥʢʫ ʥʘʨʫʰʝʥʥʦʩʪʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʚʳʧʦʣʥʷʣʠ ʧʦ ʚʝʣʠʯʠʥʝ ʢʦʵʬ-

ʬʠʮʠʝʥʪʘ ʥʝʩʪʘʮʠʦʥʘʨʥʦʩʪʠ KDS, ʢʦʪʦʨʳʡ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʬʦʨʤʫʣʝ: 

KDS=DĿS, 

ʛʜʝ D - ʜʦʣʷ ʥʘʨʫʰʝʥʥʦʩʪʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ; S ï ʩʪʝʧʝʥʴ ʥʘʨʫʰʝʥʥʦʩʪʠ ʛʠʜʨʦ-

ʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ. 

D ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʬʦʨʤʫʣʝ: 

D=Aô/A, 

ʛʜʝ Aô ï ʢʦʣʠʯʝʩʪʚʦ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʩʪʘʚʘ ʠ ʩʚʦʡʩʪʚ ʚʦʜʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʚʳʷʚʣʝʥʦ ʥʘʨʫʰʝ-

ʥʠʝ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ, ɸ ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʩʪʘʚʘ ʠ 

ʩʚʦʡʩʪʚ ʚʦʜʳ, ʧʦ ʢʦʪʦʨʳʤ ʧʨʦʚʦʜʠʪʩʷ ʦʮʝʥʢʘ ʥʘʨʫʰʝʥʥʦʩʪʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ. 

S ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʬʦʨʤʫʣʝ: 

S=ɸʕ/ɸô+1,1824*D-0,375*((ɸʇ/2+ɸʍ)/Aô) 

ʛʜʝ Aô ï ʢʦʣʠʯʝʩʪʚʦ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʩʪʘʚʘ ʠ ʩʚʦʡʩʪʚ ʚʦʜʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʚʳʷʚʣʝʥʦ ʥʘʨʫʰʝ-

ʥʠʝ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ: Aʕ ï ʢʦʣʠʯʝʩʪʚʦ ʵʧʠʟʦʜʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ; 

Aʇ ï ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ; Aʍ ï ʢʦʣʠʯʝʩʪʚʦ ʭʨʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ. 

ʅʝʩʪʘʮʠʦʥʘʨʥʦʩʪʴ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʧʦ ʟʥʘʯʝʥʠʷʤ KDS ʪʨʘʢʪʦʚʘʣʘʩʴ ʩʦʛʣʘʩʥʦ 

ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ʆʮʝʥʢʘ ʥʘʨʫʰʝʥʥʦʩʪʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʧʦ ʚʝʣʠʯʠʥʝ  

ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʝʩʪʘʮʠʦʥʘʨʥʦʩʪʠ KDS 

ɿʥʘʯʝʥʠʝ KDS ʅʘʨʫʰʝʥʥʦʩʪʴ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ 

Ò 0,25 ʅʝʥʘʨʫʰʝʥʥʳʡ 

0,26-0,40 ʉʣʘʙʦ ʥʘʨʫʰʝʥʥʳʡ 

0,41-0,60 ʋʤʝʨʝʥʥʦ ʥʘʨʫʰʝʥʥʳʡ 

0,61-0,85 ʅʘʨʫʰʝʥʥʳʡ 

Ó 0,86 ʉʠʣʴʥʦ ʥʘʨʫʰʝʥʥʳʡ 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʉʨʘʚʥʝʥʠʝ ʩ ʥʦʨʤʘʪʠʚʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʭʘʨʘʢʪʝʨ-

ʥʳʭ ʜʣʷ ʵʪʘʣʦʥʥʳʭ ʫʯʘʩʪʢʦʚ ʨʝʢ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ, ʘ ʪʘʢʞʝ ʜʠʘʧʘʟʦʥʦʚ ʠʟ-

ʤʝʥʯʠʚʦʩʪʠ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʨʘʩʪʚʦʨʝʥʥʳʭ ʚʝʱʝʩʪʚ ʧʦʢʘʟʳʚʘʝʪ (ʪʘʙʣʠʮʘ 2), ʯʪʦ 

ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʤʦʞʝʪ ʩʥʠʞʘʪʴʩʷ ʧʦ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʨʠʯʠʥʘʤ ʟʘ ʩʯʝʪ: 

- ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʧʦ ʍʇʂ, ʘʟʦʪʘ ʘʤʤʦʥʠʡʥʦʛʦ ʠ ʬʦʩʬʦʨʘ ʬʦʩʬʘʪʦʚ ʚ ʨ. ɺʘʭ (ʩ. ʃʘ-

ʨʴʷʢ); 

- ʣʝʛʢʦʦʢʠʩʣʷʝʤʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʧʦ ɹʇʂ5 ʚ ʨʨ. ɺʘʭ (ʩ. ʃʘʨʴʷʢ), ʉʨʝʜʥʷʷ ʊʝʨʩʴ 

(ʧ. ʄʫʪʥʳʡ) ʠ ɹʦʣʴʰʘʷ ʊʝʨʝʭʪʘ (ʩ. ʊʝʨʝʭʪʘ); 

- ʩʦʝʜʠʥʝʥʠʡ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʨ. ɺʘʭ (ʩ. ʃʘʨʴʷʢ) ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ï ʚ ʨ. ʉʨʝʜʥʷʷ 

ʊʝʨʩʴ (ʧ. ʄʫʪʥʳʡ); 

- ʬʝʥʦʣʦʚ ʚ ʨʨ. ʂʦʢʰʠ (ʢʦʨʜ. ʂʦʢʰʠ), ɹʦʣʴʰʘʷ ʊʝʨʝʭʪʘ (ʩ. ʊʝʨʝʭʪʘ) ʠ ɺʘʭ (ʩ. ʃʘʨʴʷʢ). 
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ʅʘ ʚʩʝʭ ʵʪʘʣʦʥʥʳʭ ʫʯʘʩʪʢʘʭ ʦʪʤʝʯʘʝʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʧʦʚʳʰʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʢʦʥ-

ʮʝʥʪʨʘʮʠʡ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʩʚʝʨʭ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʛʣʘʚʥʳʝ ʠʦʥʳ ʠ ʘʟʦʪ 

ʥʠʪʨʘʪʥʳʡ ʥʠʢʦʛʜʘ ʥʝ ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ ʩʥʠʞʝʥʠʷ ʢʘʯʝʩʪʚʘ ʚʦʜʳ. 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʦʪʜʝʣʴʥʳʭ ʵʪʘʣʦʥʥʳʭ ʫʯʘʩʪ-

ʢʦʚ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ: 

- ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ ʤʘʛʥʠʷ, ʭʣʦʨʠʜʦʚ ʠ ʩʫʣʴʬʘʪʦʚ ʥʠʟʢʠʝ, ʧʦ ʵʪʦʡ 

ʯʝʨʪʝ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʵʪʘʣʦʥʥʳʝ ʫʯʘʩʪʢʠ ʬʘʢʪʠʯʝʩʢʠ ʥʝ ʨʘʟʣʠʯʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ; 

- ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ ʢʘʣʴʮʠʷ ʚ ʨ. ɹʦʣʴʰʘʷ ʊʝʨʝʭʪʘ (ʩ. ʊʝʨʝʭʪʘ) ʧʨʘʢʪʠ-

ʯʝʩʢʠ ʚ ʜʚʘ ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʚ ʦʩʪʘʣʴʥʳʭ ʵʪʘʣʦʥʥʳʭ ʫʯʘʩʪʢʘʭ; 

- ʫʯʘʩʪʢʠ ʨʝʢ ʂʦʢʰʠ (ʢʦʨʜ. ʂʦʢʰʠ), ɹʦʣʴʰʘʷ ʊʝʨʝʭʪʘ (ʩ. ʊʝʨʝʭʪʘ) ʠ ʉʨʝʜʥʷʷ ʊʝʨʩʴ 

(ʧ. ʄʫʪʥʳʡ) ʩʦʧʦʩʪʘʚʠʤʳ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚ ʠʭ ʚʦʜʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦ 

ʍʇʂ, ʘ ʫʯʘʩʪʦʢ ʨ. ɺʘʭ ʫ ʩ. ʃʘʨʴʷʢ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ: ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʝ ʟʥʘʯʝʥʠʝ ʍʇʂ 

ʟʜʝʩʴ ʥʝ ʪʦʣʴʢʦ ʙʦʣʴʰʝ ʚ 3-4 ʨʘʟʘ, ʯʝʤ ʥʘ ʦʩʪʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ, ʥʦ ʠ ʚʜʚʦʝ ʧʨʝʚʳʰʘʝʪ ʥʦʨʤʘʪʠʚ 

ʢʘʯʝʩʪʚʘ ʚʦʜʳ; 

- ʧʦ ʩʨʝʜʥʝʛʦʜʦʚʳʤ ʢʦʥʮʝʥʪʨʘʮʠʷʤ ʣʝʛʢʦʦʢʠʩʣʷʝʤʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʵʪʘʣʦʥʥʳʝ 

ʫʯʘʩʪʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʦʜʥʘʢʦ ʦʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʧʨʠ 

ʥʠʟʢʦʤ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʤ ʟʥʘʯʝʥʠʠ ɹʇʂ5 ʚ ʚʦʜʝ ʨ. ɺʘʭ (ʩ. ʃʘʨʴʷʢ) ʥʘʙʣʶʜʘʝʪʩʷ ʩʘʤʳʡ ʰʠ-

ʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʯʘʩʪʳʭ ʩʣʫʯʘʷʭ 

ʧʨʝʚʳʰʝʥʠʷ ʥʦʨʤʘʪʠʚʦʚ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʣʝʛʢʦʦʢʠʩʣʷʝʤʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝ-

ʱʝʩʪʚ; 

- ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʟʦʪʘ ʘʤʤʦʥʠʡʥʦʛʦ ʚ ʨ. ɺʘʭ (ʩ. ʃʘʨʴʷʢ) ʚ 2-3 ʨʘʟʘ ʚʳʰʝ, 

ʯʝʤ ʚ ʦʩʪʘʣʴʥʳʭ ʵʪʘʣʦʥʥʳʭ ʫʯʘʩʪʢʘʭ, ʥʦ ʧʨʠ ʵʪʦʤ ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʟʦʪʘ ʥʠʪʨʘʪ-

ʥʦʛʦ ʚ 3-5 ʨʘʟ ʥʠʞʝ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ ʚ ʚʦʜʝ 

ʨ. ɺʘʭ ʟʘʤʝʪʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʦʩʪʘʣʴʥʳʭ ʵʪʘʣʦʥʥʳʭ ʫʯʘʩʪʢʦʚ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝ-

ʨʠʦʜʠʯʝʩʢʦʛʦ ʧʦʥʠʞʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʚ ʚʦʜʝ ʢʠʩʣʦʨʦʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʟʘʤʝʜʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʦʢʠʩʣʝʥʠʷ ʘʤʤʦʥʠʡʥʳʭ ʠʦʥʦʚ ʜʦ ʥʠʪʨʠʪʦʚ ʠ ʥʠʪʨʘʪʦʚ, ʥʦ ʠ 

ʵʤʠʩʩʠʷ ʩʦʝʜʠʥʝʥʠʡ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠʟ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʠʟ ʢʦʤʧʣʝʢʩʦʚ ʩ ʨʘʩʪʚʦʨʝʥʥʳʤ 

ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ 

ʚʦʜʝ ʨ. ɺʘʭ (ʩ. ʃʘʨʴʷʢ) ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʥʘ ʜʨʫʛʠʭ ʵʪʘʣʦʥʥʳʭ ʫʯʘʩʪʢʘʭ. ɽʱʝ ʦʜʥʠʤ ʧʨʠ-

ʟʥʘʢʦʤ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʩʥʠʞʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʜʝ ʵʪʘʣʦʥʥʦʛʦ ʫʯʘʩʪʢʘ ʨ. ɺʘʭ 

ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʠʭ ʫʯʘʩʪʢʦʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʦʩʬʦʨʘ ʬʦʩʬʘʪʦʚ. ʇʨʠ 

ʭʦʨʦʰʝʡ ʘʵʨʘʮʠʠ ʤʠʥʝʨʘʣʴʥʳʡ ʬʦʩʬʦʨ ʩʦʨʙʠʨʫʝʪʩʷ ʥʘ ʛʠʜʨʦʢʩʠʜʘʭ ʞʝʣʝʟʘ ʠ ʤʘʨʛʘʥʮʘ, ʦʩʝ-

ʜʘʝʪ ʚ ʜʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʠ ʪʝʤ ʩʘʤʳʤ ʧʨʦʠʩʭʦʜʠʪ ʵʣʠʤʠʥʠʨʫʝʪʩʷ ʠʟ ʚʦʜʥʦʡ ʪʦʣʱʠ. ʅʦ ʧʨʠ 

ʩʥʠʞʝʥʠʠ ʫʨʦʚʥʷ ʢʠʩʣʦʨʦʜʘ ʠ Eh ʛʠʜʨʦʢʩʠʜʳ ʞʝʣʝʟʘ ʠ ʤʘʨʛʘʥʮʘ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ, ʤʘʨʛʘ-

ʥʝʮ, ʞʝʣʝʟʦ ʠ ʤʠʥʝʨʘʣʴʥʳʡ ʬʦʩʬʦʨ ʚʦʟʚʨʘʱʘʶʪʩʷ ʚ ʚʦʜʥʫʶ ʩʨʝʜʫ [7]. ʉʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘ-

ʮʠʠ ʢʠʩʣʦʨʦʜʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʦ ʢʘʢ ʦʛʨʘʥʠʯʝʥʠʝʤ ʝʛʦ ʜʠʬʬʫʟʠʠ ʠʟ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ 

ʚ ʚʦʜʫ ʠʟ-ʟʘ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʛʦ ʣʝʜʦʩʪʘʚʘ ʥʘ ʫʯʘʩʪʢʝ ʨ. ʃʘʨʴʷʢ, ʪʘʢ ʠ ʝʛʦ ʨʘʩʭʦʜʦʤ ʥʘ ʦʢʠʩʣʝ-

ʥʠʝ ʧʦʩʪʫʧʘʶʱʠʭ ʩ ʚʦʜʦʩʙʦʨʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʣʝʛʢʦʦʢʠʩʣʷʝʤʳʭ; 

- ʧʦ ʩʨʝʜʥʝʛʦʜʦʚʳʤ ʢʦʥʮʝʥʪʨʘʮʠʷʤ ʬʝʥʦʣʦʚ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʵʪʘʣʦʥʥʳʡ ʫʯʘʩʪʦʢ 

ʨ. ɺʘʭ (ʩ. ʃʘʨʴʷʢ) ʪʘʢʞʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʩʪʘʣʴʥʳʭ ʵʪʘʣʦʥʥʳʭ ʫʯʘʩʪʢʦʚ: ʟʜʝʩʴ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʬʝʥʦʣʦʚ ʯʘʱʝ ʙʳʚʘʶʪ ʥʠʞʝ ʧʨʝʜʝʣʘ ʦʙʥʘʨʫʞʝʥʠʷ ʤʝʪʦʜʠʢʠ ʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʘ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʨʝʞʝ ʧʨʝʚʳʰʘʶʪ ʥʦʨʤʘʪʠʚʳ ʢʘʯʝʩʪʚʘ. ʅʘʠʙʦʣʴʰʠʝ ʩʨʝʜʥʝʛʦ-

ʜʦʚʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʨ. ɹʦʣʴʰʘʷ ʊʝʨʝʭʪʘ (ʩ. ʊʝʨʝʭʪʘ); 

- ʧʦ ʠʟʤʝʥʯʠʚʦʩʪʠ ʬʦʩʬʦʨʘ ʬʦʩʬʘʪʥʦʛʦ ʵʪʘʣʦʥʥʳʝ ʫʯʘʩʪʢʠ, ʠʩʢʣʶʯʘʷ ʫʯʘʩʪʦʢ ʨ. ɺʘʭ, ʩʦ-

ʧʦʩʪʘʚʠʤʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʦʪʣʠʯʘʶʪʩʷ ʝʛʦ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ, ʨʝʜʢʦ ʠʣʠ ʚʦʦʙʱʝ ʥʝ ʧʨʝʚʳ-

ʰʘʶʱʠʤ ʥʦʨʤʘʪʠʚʥʳʝ ʧʨʝʜʝʣʳ. 
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ʊʘʙʣʠʮʘ 2 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ  

ʵʪʘʣʦʥʥʳʭ ʫʯʘʩʪʢʦʚ ʨʝʢ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʆʙʴ 

ɻʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʧʦ-

ʢʘʟʘʪʝʣʴ 

ʅʦʨʤʘʪʠʚ 

(ʇɼʂ) 
ʨ. ʂʦʢʰʠ  

ʨ. ɹʦʣʴʰʘʷ ʊʝ-

ʨʝʭʪʘ 

ʨ. ʉʨʝʜʥʷʷ 

ʊʝʨʩʴ 
ʨ. ɺʘʭ 

ʄʘʛʥʠʡ, ʤʛ/ʣ 40 
1,92 

ʥ.ʦ.-4,58 

3,96 

1,78-6,12 

2,39 

ʥ.ʦ.-4,93 

4,72 

ʥ.ʦ.-13,41 

ʂʘʣʴʮʠʡ, ʤʛ/ʣ 180 
8,85 

ʥ.ʦ.-23,26 

23,87 

18,19-29,54 

8,02 

4,81-11,24 

9,58 

ʥ.ʦ.-19,75 

ʍʣʦʨʠʜʳ, ʤʛ/ʣ 300 
0,66 

ʥ.ʦ.-1,56 

0,76 

ʥ.ʦ.-1,62 

1,22 

ʥ.ʦ.-2,37 

4,92 

ʥ.ʦ.-14,63 

ʉʫʣʴʬʘʪʳ, ʤʛ/ʣ 100 
5,19 

1,96-8,44 

8,64 

ʥ.ʦ.-18,92 

7,49 

ʥ.ʦ.-21,04 

6,39 

ʥ.ʦ.-18,31 

ʍʇʂ, ʤʛ/ʣ 15 
7,93 

3,95-11,90 

7,38 

ʥ.ʦ.-13,88 

9,66 

4,31-15,00 

33,13 

10,69-55,55 

ɹʇʂ5, ʤʛ/ʣ 2,0 
0,74 

ʥ.ʦ.-1,28 

1,25 

ʥ.ʦ.-2,21 

1,71 

ʥ.ʦ.-3,37 

0,56 

ʥ.ʦ.-3,69 

ɸʟʦʪ ʘʤʤʦʥʠʡʥʳʡ, 

ʤʛ/ʣ 
0,39 

0,11 

ʥ.ʦ.-0,39 

0,07 

ʥ.ʦ.-0,18 

0,16 

ʥ.ʦ.-0,39 

0,30 

ʥ.ʦ.-0,82 

ɸʟʦʪ ʥʠʪʨʘʪʥʳʡ, ʤʛ/ʣ 9 
0,24 

ʥ.ʦ.-0,50 

0,34 

0,02-0,65 

0,44 

ʥ.ʦ.-1,06 

0,08 

ʥ.ʦ.-0,25 

ʌʦʩʬʦʨ ʬʦʩʬʘʪʦʚ, 

ʤʛ/ʣ 
0,05 

0,005 

ʥ.ʦ.-0,010 

0,01 

ʥ.ʦ.-0,01 

0,006 

ʥ.ʦ.-0,01 

0,04 

0,01-0,07 

ɾʝʣʝʟʦ ʦʙʱʝʝ, ʤʛ/ʣ 0,1 
0,04 

ʥ.ʦ.-0,09 

0,02 

ʥ.ʦ.-0,05 

0,11 

0,01-0,21 

1,27 

ʥ.ʦ.-2,59 

ʄʝʜʴ, ʤʢʛ/ʣ 1 - - 
0,49 

ʥ.ʦ.-1,82 

6,91 

ʥ.ʦ.-16,65 

ʎʠʥʢ, ʤʢʛ/ʣ 10 - - 
1,82 

ʥ.ʦ.-6,59 

32,98 

ʥ.ʦ.-96,47 

ʄʘʨʛʘʥʝʮ, ʤʢʛ/ʣ 10 - - 
9,04 

ʥ.ʦ.-30,39 

123,42 

ʥ.ʦ.-250,64 

ʌʝʥʦʣʳ, ʤʛ/ʣ 0,001 
0,001 

ʥ.ʦ.-0,003 

0,001 

ʥ.ʦ.-0,002 

0,001 

ʥ.ʦ.-0,003 

0,0005 

ʥ.ʦ.-0,001 

ʅʝʬʪʝʧʨʦʜʫʢʪʳ, ʤʛ/ʣ 0,05 
0,06 

ʥ.ʦ.-0,25 

0,13 

ʥ.ʦ.-0,43 

0,06 

ʥ.ʦ.-0,17 

0,039 

ʥ.ʦ.-0,089 

 

ʆʮʝʥʢʘ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʧʦ ʦʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʭʠʤʠʯʝ-

ʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʪʘʣʦʥʥʳʝ ʫʯʘʩʪʢʠ ʪʠʧʘ ʘ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʆʙʴ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʝʥʘʨʫʰʝʥʥʳʤ ʠʣʠ ʩʣʘʙʦ ʥʘʨʫʰʝʥʥʳʤ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʨʝʞʠ-

ʤʦʤ (ʪʘʙʣʠʮʘ 3). ʅʘʠʙʦʣʴʰʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʝʛʦ ʥʝʩʪʘʮʠʦʥʘʨʥʦʩʪʠ (KDS) ʦʪʤʝʯʝʥ ʜʣʷ ʫʯʘʩʪʢʘ 

ʨ. ɺʘʭ ʫ ʩ. ʃʘʨʴʷʢ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʪʘʤ ʥʘʙʣʶʜʘʶʪʩʷ ʵʧʠʟʦʜʠʯʝʩʢʦʝ ʥʘʨʫʰʝʥʠʝ ʨʝʞʠʤʘ ʣʝʛ-

ʢʦʦʢʠʩʣʷʝʤʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʧʝʨʠʦʜʠʯʝʩʢʠʝ ï ʭʣʦʨʠʜʦʚ, ʬʝʥʦʣʦʚ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, 

ʘ ʪʘʢʞʝ ʭʨʦʥʠʯʝʩʢʦʝ ʚʦʟʨʘʩʪʘʥʠʝ (ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʡ ʪʨʝʥʜ) ʢʦʥʮʝʥʪʨʘʮʠʡ ʤʠʥʝʨʘʣʴ-

ʥʳʭ ʬʦʨʤ ʬʦʩʬʦʨʘ. 

ɺ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʥʘʨʫʰʝʥʠʷ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʦʪʤʝʯʝʥʳ ʥʘ ʵʪʘʣʦʥʥʦʤ 

ʫʯʘʩʪʢʝ ʨ. ɹʦʣʴʰʘʷ ʊʝʨʝʭʪʘ ʚ ʩʚʷʟʠ ʩ ʵʧʠʟʦʜʠʯʝʩʢʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʨʝʞʠʤʘ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ 

ʠ ʩʫʣʴʬʘʪʦʚ, ʘ ʪʘʢʞʝ ʧʝʨʠʦʜʠʯʝʩʢʠʤ ï ʭʣʦʨʠʜʦʚ. ʅʘʠʣʫʯʰʘʷ ʩʠʪʫʘʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʚ 

ʨʨ. ʂʦʢʰʠ ʠ ʉʨʝʜʥʷʷ ʊʝʨʩʴ, ʜʣʷ ʢʦʪʦʨʳʭ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʥʝʥʘʨʫ-
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ʰʝʥʥʳʡ. ʅʝʟʥʘʯʠʪʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʥʘ ʵʪʘʣʦʥ-

ʥʦʤ ʫʯʘʩʪʢʝ ʨ. ʂʦʢʰʠ ʩʚʷʟʘʥʳ ʩ ʵʧʠʟʦʜʠʯʝʩʢʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʢʦʥʮʝʥʪʨʘʮʠʡ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ 

ʠ ʧʝʨʠʦʜʠʯʝʩʢʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʚʦʜʥʫʶ ʩʨʝʜʫ ʠ ʫʜʘʣʝʥʠʷ ʠʟ ʥʝʸ ʘʟʦʪʘ ʘʤʤʦ-

ʥʠʡʥʦʛʦ. ʅʘ ʵʪʘʣʦʥʥʦʤ ʫʯʘʩʪʢʝ ʨ. ʉʨʝʜʥʷʷ ʊʝʨʩʴ ʦʪʤʝʯʝʥʦ ʦʜʥʦ, ʥʦ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʥʘʨʫ-

ʰʝʥʠʝ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʩʥʠʞʝʥʠʝ ʢʦʥ-

ʮʝʥʪʨʘʮʠʡ ʬʦʩʬʦʨʘ ʬʦʩʬʘʪʦʚ ʚ ʚʦʜʝ, ʭʦʪʷ ʩ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʟʘʛʨʷʟʥʷʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʪʝʥʜʝʥʮʠʝʡ. 
 

ʊʘʙʣʠʮʘ 3 ï ʉʪʘʮʠʦʥʘʨʥʦʩʪʴ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʵʪʘʣʦʥʥʳʭ ʫʯʘʩʪʢʦʚ ʨʝʢ  

ʚ ʙʘʩʩʝʡʥʝ ʨ. ʆʙʴ 

ɻʠʜʨʦʭʠʤʠʯʝʩʢʠʡ 

ʧʦʢʘʟʘʪʝʣʴ 

ɻʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʵʪʘʣʦʥʥʦʛʦ ʫʯʘʩʪʢʘ ʨʝʢʠ  

ʂʦʢʰʠ ɹʦʣʴʰʘʷ ʊʝʨʝʭʪʘ ʉʨʝʜʥʷʷ ʊʝʨʩʴ ɺʘʭ 

ʄʘʛʥʠʡ ʉʪʘʮʠʦʥʘʨʥʳʡ ʉʪʘʮʠʦʥʘʨʥʳʡ ʉʪʘʮʠʦʥʘʨʥʳʡ ʉʪʘʮʠʦʥʘʨʥʳʡ 

ʂʘʣʴʮʠʡ ʉʪʘʮʠʦʥʘʨʥʳʡ ʉʪʘʮʠʦʥʘʨʥʳʡ ʉʪʘʮʠʦʥʘʨʥʳʡ ʉʪʘʮʠʦʥʘʨʥʳʡ 

ʍʣʦʨʠʜʳ ʉʪʘʮʠʦʥʘʨʥʳʡ ʇʝʨʠʦʜʠʯʝʩʢʦʝ ʉʪʘʮʠʦʥʘʨʥʳʡ 
ʇʝʨʠʦʜʠʯʝʩʢʦʝ 

ʥʘʨʫʰʝʥʠʝ 

ʉʫʣʴʬʘʪʳ ʉʪʘʮʠʦʥʘʨʥʳʡ 
ʕʧʠʟʦʜʠʯʝʩʢʦʝ 

ʥʘʨʫʰʝʥʠʝ 
ʉʪʘʮʠʦʥʘʨʥʳʡ ʉʪʘʮʠʦʥʘʨʥʳʡ 

ʍʇʂ ʉʪʘʮʠʦʥʘʨʥʳʡ ʉʪʘʮʠʦʥʘʨʥʳʡ ʉʪʘʮʠʦʥʘʨʥʳʡ ʉʪʘʮʠʦʥʘʨʥʳʡ 

ɹʇʂ5 ʉʪʘʮʠʦʥʘʨʥʳʡ ʉʪʘʮʠʦʥʘʨʥʳʡ ʉʪʘʮʠʦʥʘʨʥʳʡ 
ʕʧʠʟʦʜʠʯʝʩʢʦʝ 

ʥʘʨʫʰʝʥʠʝ 

ɸʟʦʪ ʘʤʤʦʥʠʡʥʳʡ 
ʇʝʨʠʦʜʠʯʝʩʢʦʝ 

ʥʘʨʫʰʝʥʠʝ 
ʉʪʘʮʠʦʥʘʨʥʳʡ ʉʪʘʮʠʦʥʘʨʥʳʡ ʉʪʘʮʠʦʥʘʨʥʳʡ 

ɸʟʦʪ ʥʠʪʨʘʪʥʳʡ ʉʪʘʮʠʦʥʘʨʥʳʡ ʉʪʘʮʠʦʥʘʨʥʳʡ ʉʪʘʮʠʦʥʘʨʥʳʡ ʉʪʘʮʠʦʥʘʨʥʳʡ 

ʌʦʩʬʦʨ ʬʦʩʬʘʪʦʚ ʉʪʘʮʠʦʥʘʨʥʳʡ ʉʪʘʮʠʦʥʘʨʥʳʡ 
ʍʨʦʥʠʯʝʩʢʦʝ ʫʙʳ-

ʚʘʶʱʝʝ ʥʘʨʫʰʝʥʠʝ 
ʉʪʘʮʠʦʥʘʨʥʳʡ 

ɾʝʣʝʟʦ ʦʙʱʝʝ ʉʪʘʮʠʦʥʘʨʥʳʡ ʉʪʘʮʠʦʥʘʨʥʳʡ ʉʪʘʮʠʦʥʘʨʥʳʡ 

ʍʨʦʥʠʯʝʩʢʦʝ ʚʦʟ-

ʨʘʩʪʘʶʱʠʝ ʥʘʨʫ-

ʰʝʥʠʝ 

ʄʝʜʴ - - ʉʪʘʮʠʦʥʘʨʥʳʡ ʉʪʘʮʠʦʥʘʨʥʳʡ 

ʎʠʥʢ - - ʉʪʘʮʠʦʥʘʨʥʳʡ ʉʪʘʮʠʦʥʘʨʥʳʡ 

ʄʘʨʛʘʥʝʮ - - ʉʪʘʮʠʦʥʘʨʥʳʡ ʉʪʘʮʠʦʥʘʨʥʳʡ 

ʌʝʥʦʣʳ ʉʪʘʮʠʦʥʘʨʥʳʡ ʉʪʘʮʠʦʥʘʨʥʳʡ ʉʪʘʮʠʦʥʘʨʥʳʡ 
ʇʝʨʠʦʜʠʯʝʩʢʦʝ 

ʥʘʨʫʰʝʥʠʝ 

ʅʝʬʪʝʧʨʦʜʫʢʪʳ 
ʕʧʠʟʦʜʠʯʝʩʢʦʝ 

ʥʘʨʫʰʝʥʠʝ 

ʕʧʠʟʦʜʠʯʝʩʢʦʝ 

ʥʘʨʫʰʝʥʠʝ 
ʉʪʘʮʠʦʥʘʨʥʳʡ 

ʇʝʨʠʦʜʠʯʝʩʢʦʝ 

ʥʘʨʫʰʝʥʠʝ 

KDS 0,18 0,27 0,19 0,35 

ɻʠʜʨʦʭʠʤʠʯʝʩʢʠʡ 

ʨʝʞʠʤ: 
ʅʝʥʘʨʫʰʝʥʥʳʡ ʉʣʘʙʦ ʥʘʨʫʰʝʥʥʳʡ ʅʝʥʘʨʫʰʝʥʥʳʡ 

ʉʣʘʙʦ ʥʘʨʫʰʝʥ-

ʥʳʡ 
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ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʮʝʥʢʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʵʪʘʣʦʥʥʳʭ 

ʫʯʘʩʪʢʦʚ ʨʝʢ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʆʙʴ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʧʨʠʨʦʜʥʳʝ ʬʘʢʪʦʨʳ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 

ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʘʟʦʪʘ ʘʤʤʦʥʠʡʥʦʛʦ, 

ʩʦʝʜʠʥʝʥʠʡ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʬʝʥʦʣʦʚ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. ʇʨʠ ʵʪʦʤ ʵʪʘʣʦʥʥʳʡ ʫʯʘʩʪʦʢ 

ʨ. ɺʘʭ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʩʪʘʣʴʥʳʭ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʚʝʱʝʩʪʚ, ʪʘʢ ʢʘʢ ʧʦ-ʚʠʜʠʤʦʤʫ ʟʜʝʩʴ ʦʪʣʠʯʘʶʪʩʷ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ ʚ 

ʚʦʜʝ. ʇʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʟʦʪʘ ʘʤʤʦʥʠʡʥʦʛʦ, ʩʦʝʜʠʥʝʥʠʡ ʤʝʪʘʣʣʦʚ ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʬʦʩʬʦʨʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʠʭ ʵʪʘʣʦʥʥʳʭ ʫʯʘʩʪʢʦʚ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʠʭ ʚʪʦʨʠʯʥʦʡ ʵʤʠʩ-

ʩʠʝʡ ʠʟ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʧʝʨʠʦʜʳ ʩʥʠʞʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʚ ʚʦʜʝ ʢʠʩʣʦ-

ʨʦʜʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʝʚʳʰʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʥʝʢʦʪʦʨʳʭ ʚʝʱʝʩʪʚ ʥʦʨʤʘ-

ʪʠʚʦʚ ʢʘʯʝʩʪʚʘ ʚʦʜʳ, ʵʪʘʣʦʥʥʳʝ ʫʯʘʩʪʢʠ ʪʠʧʘ ʘ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʆʙʴ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ 

ʥʝʥʘʨʫʰʝʥʥʳʤ ʠʣʠ ʩʣʘʙʦ ʥʘʨʫʰʝʥʥʳʤ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʨʝʞʠʤʦʤ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʪʝʤʳ ɸɸɸɸ-ɸ20-120032690077-3. 
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ɺʆɿʄʆɾʅʆʉʊʀ ʈɸɿɺʀʊʀʗ ʃɽʏɽɹʅʆ-ʆɿɼʆʈʆɺʀʊɽʃʔʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ 

ɺ ʋʉʊʔ-ʂʆʂʉʀʅʉʂʆʄ ʈɸʁʆʅɽ ʈɽʉʇʋɹʃʀʂʀ ɸʃʊɸʁ 

 

ɸʥʥʦʪʘʮʠʷ. ʆʮʝʥʝʥʳ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʝ ʤʝʩʪʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʩʪʴ-ʂʦʢʩʠʥ-

ʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ. ʇʦʢʘʟʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʩʰʠʨʝʥʠʷ ʢʫʨʦʨʪʥʦ-ʨʝʢʨʝʘʮʠʦʥ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ɸʣʪʘʡ ʩ ʰʠʨʦʢʠʤ ʚʥʝʜʨʝʥʠʝʤ ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ ʪʫʨʠʟʤʘ ʟʘ 

ʩʯʸʪ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʦʩʚʦʝʥʠʷ ʤʝʩʪʥʳʭ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ɻʦʨʥʦʛʦ ɸʣʪʘʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻʦʨʥʳʡ ɸʣʪʘʡ, ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʝ ʤʝʩʪʥʦʩʪʠ, ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʡ 

ʪʫʨʠʟʤ, ʨʘʮʠʦʥʘʣʴʥʦʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ. 
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POSSIBILITIES FOR THE DEVELOPMENT OF MEDICAL AND HEALTH -IMPROVING 

ACTIVITIES IN THE UST -KOKSINSKY DISTRICT OF THE ALTAI REPUBLIC  

 

Abstract.The medical and health-improving areas in the Ust Koksinsky district of the Altai 

Mountains are assessed. The possibilities of expanding resort and recreational activities in the Altai 

Republic with the wide introduction of health tourism due to the rational development of natural 

resources of new medical areas are shown. 

Keywords: Mountain Altai, health-improving areas, health tourism, rational use of natural re-

sources. 

 

ʎʝʣʴʶ ʉʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʷʚ-

ʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʚ ʩʪʨʘʥʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ 

ʨʘʟʚʠʪʠʝ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʤʝʩʪʥʦʩʪʝʡ ʠ ʢʫʨʦʨʪʦʚ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠ-

ʨʦʜʥʳʭ ʣʝʯʝʙʥʳʭ ʨʝʩʫʨʩʦʚ, ʨʘʟʚʠʪʠʝ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʨʝʘʣʠʟʘʮʠʠ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʘʢ ʜʝʩʪʠʥʘʮʠʠ ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ ʪʫ-

ʨʠʟʤʘ.  

ʈʝʩʧʫʙʣʠʢʘ ɸʣʪʘʡ, ʦʙʣʘʜʘʷ ʫʥʠʢʘʣʴʥʳʤʠ ʨʝʢʨʝʘʮʠʦʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʟʥʘʯʠʤʳʡ ʪʫʨʠʩʪʩʢʠʡ ʨʝʛʠʦʥ ʥʘʰʝʡ ʩʪʨʘʥʳ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʧʦʧʫʣʷʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʨʝʜʠ ʪʫʨʠʩʪʦʚ ʚ ʦʪʜʘʣʸʥʥʫʶ ʶʛʦ-ʟʘʧʘʜʥʫʶ ʯʘʩʪʴ ʈʝʩʧʫʙʣʠʢʠ ɸʣ-

ʪʘʡ ʷʚʣʷʝʪʩʷ ʋʩʪʴ-ʂʦʢʩʠʥʩʢʠʡ ʨʘʡʦʥ. ɿʜʝʩʴ ʘʢʪʠʚʥʦ ʧʨʦʚʦʜʷʪʩʷ ʪʘʢʠʝ ʚʠʜʳ ʨʝʢʨʝʘʮʠʠ ʢʘʢ 

ʛʦʨʥʳʡ ʠ ʚʦʜʥʳʡ ʪʫʨʠʟʤ, ʘʣʴʧʠʥʠʟʤ, ʧʘʣʦʤʥʠʯʝʩʢʠʡ ʠ ʵʢʦʪʫʨʠʟʤ, ʩʦʚʝʨʰʘʶʪʩʷ ʚʝʨʪʦʣʝʪʥʳʝ 

ʧʫʪʝʰʝʩʪʚʠʷ ʠ ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʤʘʨʰʨʫʪʳ ʚ ʧʨʠʨʦʜʥʳʡ ʧʘʨʢ çɹʝʣʫʭʘè. ɺʭʦʜ ʚ ʧʘʨʢ ʦʩʫʱʝʩʪʚ-

ʣʷʝʪʩʷ ʧʦ ʜʦʣʠʥʘʤ ʨʝʢ ɸʢʢʝʤ ʠ ʂʫʯʝʨʣʘ ʢ ʶʛʫ ʦʪ ʩʝʣʘ ʊʶʥʛʫʨ, ʷʚʣʷʶʱʝʛʦʩʷ ʮʝʥʪʨʦʤ ʚʦʜʥʦʛʦ 

ʠ ʛʦʨʥʦʛʦ ʪʫʨʠʟʤʘ. ʊʫʨʠʩʪʳ ʧʦʩʝʱʘʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʦʩʪʫʧʥʳʝ ʠ ʯʨʝʟʚʳʯʘʡʥʦ ʞʠʚʦʧʠʩʥʳʝ 

ʦʟʝʨʘ ʂʫʯʝʨʣʠʥʩʢʦʝ ʠ ɸʢʢʝʤʩʢʦʝ. ʇʦʩʝʱʝʥʠʝ ʠʥʪʝʨʝʩʥʳʭ ʤʝʩʪ ʥʘ ʂʘʪʫʥʩʢʦʤ ʭʨʝʙʪʝ ï ʣʝʜʥʠ-

ʢʦʚ, ʚʦʜʦʧʘʜʦʚ, ʦʟʸʨ (ʠʭ ʙʦʣʝʝ 100) ʪʨʝʙʫʝʪ ʦʧʨʝʜʝʣʝʥʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ. ʇʦʟʥʘʚʘʪʝʣʴ-

ʥʳʡ ʪʫʨʠʟʤ ʟʜʝʩʴ ʩʚʷʟʘʥ ʩ ʵʪʥʦʛʨʘʬʠʝʡ, ʧʫʪʝʰʝʩʪʚʠʝʤ ʅ. ʂ. ʈʝʨʠʭʘ, ʩʦ ʩʪʘʨʦʦʙʨʷʜʯʝʩʪʚʦʤ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʦʮʝʥʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʩʪʴ-ʂʦʢʩʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ ʟʘ ʩʯʸʪ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʤʝʩʪʥʳʭ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ɻʦʨʥʦʛʦ ɸʣʪʘʷ. 

ʆʙʩʣʝʜʦʚʘʥʥʳʝ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʝ ʤʝʩʪʥʦʩʪʠ (ʃʆʄ) ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʋʡ-

ʤʦʥʩʢʦ-ʂʘʪʘʥʜʠʥʩʢʦʛʦ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ɻʦʨʥʦʛʦ ɸʣʪʘʷ, ʦʭʚʘʪʳʚʘʶʱʝʛʦ ʜʥʠʱʝ ʋʡ-

ʤʦʥʩʢʦʡ ʢʦʪʣʦʚʠʥʳ, ʢʦʪʦʨʘʷ ʩʠʩʪʝʤʦʡ ʥʝʚʳʩʦʢʠʭ ʢʨʷʞʝʡ ʜʝʣʠʪʩʷ ʥʘ ʪʨʠ ʯʘʩʪʠ: ʋʡʤʦʥʩʢʘʷ 

ʢʦʪʣʦʚʠʥʘ ʠ ʥʠʞʝ ʧʦ ʪʝʯʝʥʠʶ ʂʘʪʫʥʠ ï ʜʚʝ ʤʘʣʳʝ: ʂʘʪʘʥʜʠʥʩʢʘʷ ʠ ʊʶʥʛʫʨʩʢʘʷ [6]. ʆʩʥʦʚʫ 

ʛʦʨʥʦʡ ʩʠʩʪʝʤʳ ʩʦʩʪʘʚʣʷʝʪ ʂʘʪʫʥʩʢʠʡ ʭʨʝʙʝʪ, ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʚ ʥʝʤ ʟʘʥʠʤʘʝʪ ʤʘʩʩʠʚ ʛʦʨʳ 

ɹʝʣʫʭʠ (4506 ʤ ʥʘʜ ʫʨ. ʤ.), ʘ ʪʘʢʞʝ ʭʨʝʙʪʳ ʊʝʨʝʢʪʠʥʩʢʠʡ, ʃʠʩʪʚʷʛʘ ʠ ʍʦʣʟʫʥ.  



152 

ɹʠʦʢʣʠʤʘʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʤʝʩʪʥʦʩʪʝʡ ʦʮʝʥʠʚʘʣʩʷ ʩ ʫʯʸ-

ʪʦʤ ʦʩʥʦʚʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʪʝʨʨʠʪʦʨʠʠ (ʣʘʥʜʰʘʬʪʥʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʝ, ʤʝʜʠʢʦ-ʢʣʠʤʘʪʠʯʝ-

ʩʢʠʝ ʨʝʩʫʨʩʳ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʠʨʦʜʥʦʡ ʦʙʩʪʘʥʦʚʢʠ) ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʠʤ ʨʝ-

ʢʦʤʝʥʜʘʮʠʷʤ ʄɿ ʈʌ ˉ96/226 çɹʠʦʢʣʠʤʘʪʠʯʝʩʢʠʡ ʧʘʩʧʦʨʪ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʡ ʤʝʩʪʥʦ-

ʩʪʠè. ʆʮʝʥʢʘ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʤʥʦʛʦʣʝʪʥʠʤ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤ ʜʘʥ-

ʥʳʤ ʤʝʪʝʦʩʪʘʥʮʠʡ ʋʩʪʴ-ʂʦʢʩʘ, ʂʘʪʘʥʜʘ. ʇʨʠ ʢʫʨʦʨʪʦʣʦʛʠʯʝʩʢʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʤʝʩʪʥʦʩʪʝʡ 

ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʣʠʤʘʪʘ (ʪʝʤʧʝʨʘʪʫʨʘ, ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ, ʘʪʤʦʩʬʝʨʥʦʝ 

ʜʘʚʣʝʥʠʝ) ʧʦʣʫʯʝʥʳ ʩ ʧʦʤʦʱʴʶ ʠʟʤʝʨʠʪʝʣʷ ʧʘʨʘʤʝʪʨʦʚ ʤʠʢʨʦʢʣʠʤʘʪʘ çʄʝʪʝʦʩʢʦʧ-ʄè. ʀʟ-

ʤʝʨʝʥʠʷ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʬʦʥʘ ʤʝʩʪʥʦʩʪʠ ʧʦ ʚʝʣʠʯʠʥʝ ʤʦʱʥʦʩʪʠ ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ 

(ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ) ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʠ ʧʦʤʦʱʠ ʠʥʜʠʢʘʪʦʨʘ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ (ʜʦʟʠʤʝʪʨʘ) ʈɸɼ-

ʕʂʉ ʈɼ 1503. ʊʠʧʠʟʘʮʠʷ ʚʦʜ ʜʘʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʂʣʘʩʩʠʬʠʢʘʮʠʝʡ ʄʠʥʟʜʨʘʚʘ ʈʌ [4].  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʫʨʦʨʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʩʪʴ-ʂʦʢʩʠʥʩʢʦʛʦ ʨʘʡ-

ʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ ʚʳʜʝʣʝʥʳ ʜʚʝ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʝ ʤʝʩʪʥʦʩʪʠ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʩ. 

ʊʝʨʝʢʪʘ ʠ ʩ. ʊʶʥʛʫʨ (ʪʘʙʣʠʮʘ). 
 

ʆʮʝʥʝʥʥʳʝ ʃʆʄ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʩʪʴ-ʂʦʢʩʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ 
 

ʃʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʘʷ ʤʝʩʪʥʦʩʪʴ çʊʝʨʝʢʪʠʥʩʢʘʷè (ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʧ. ʊʝʨʝʢʪʘ) 

ʃʘʥʜʰʘʬʪʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ɻʠʜʨʦʤʠʥʝʨʘʣʴʥʳʝ ʨʝ-

ʩʫʨʩʳ 

ʊʫʨʠʩʪʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ 

ʉʪʝʧʥʳʝ ʣʘʥʜʰʘʬʪʳ ʋʡʤʦʥʩʢʦʡ ʢʦʪʣʦʚʠʥʳ 

ɺʳʩʦʪʘ 1170 ʤ ʥʘʜ ʫʨ. ʤ.  

ʢʦʦʨʜʠʥʘʪʳ: 50Á18 / ʩ. ʰ ʠ 85Á50 / ʚ.ʜ. 

ɿʦʥʘ ʋʌ ʢʦʤʬʦʨʪʘ ʩ ʠʟʙʳʪʢʦʤ ʋʌ ʣʫʯʝʡ ʣʝʪʦʤ 

ʧʝʨʠʦʜ ʚʦʟʤʦʞʥʦʡ ʛʝʣʠʦʪʝʨʘʧʠʠ - 7 ʤʝʩ., ʦʧʪʠ-

ʤʘʣʴʥʦʡ - 5 

ʇʝʨʠʦʜ ʩʦʣʥʝʯʥʦʛʦ ʩʠʷʥʠʷ ʟʘ ʛʦʜ - 2000 ʯʘʩ. ʄʝʩʪ-

ʥʦʩʪʴ ʙʣʘʛʦʧʨʠʷʪʥʘ ʜʣʷ ʨʝʢʨʝʘʮʠʠ ʠ ʢʣʠʤʘʪʦʣʝʯʝ-

ʥʠʷ 

ʄʠʥʝʨʘʣʴʥʳʝ ʧʠʪʴʝʚʳʝ 

ʩʪʦʣʦʚʳʝ ʚʦʜʳ ʠʩʪʦʯʥʠʢʘ 

çɸʩʦʥʦʚ ʢʣʶʯè ʩ ʩʦʜʝʨ-

ʞʘʥʠʝʤ ʠʦʥʦʚ ʩʝʣʝʥʘ ʜʦ 

10 ʤʢʛ/ʜʤ3, ʩʝʨʝʙʨʘ ʜʦ 10 

ʤʢʛ/ʜʤ3 

ʈʝʢʘ ʂʘʪʫʥʴ, 

ʋʡʤʦʥʩʢʘʷ ʢʦʪʣʦʚʠʥʘ,  

ʉʢʣʦʥ ʭʨʝʙʪʘ ʊʝʨʝʢʪʠʥ-

ʩʢʦʛʦ, 

ʄʘʨʰʨʫʪʳ ʚ ʧʨʠʨʦʜʥʳʡ 

ʧʘʨʢ çɻʦʨʘ ɹʝʣʫʭʘè,  

ʄʫʟʝʠ ʈʝʨʠʭʘ ʅ.ʂ. ʠ ʩʪʘ-

ʨʦʦʙʨʷʜʯʝʩʪʚʘ  

ʃʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʘʷ ʤʝʩʪʥʦʩʪʴ çɼʦʣʠʥʘ ɹʝʣʦʡ ɻʦʨʳè (ʚ 2 ʢʤ ʦʪ ʩ. ʊʶʥʛʫʨ) 

ʃʝʩʦʩʪʝʧʥʳʝ ʠ ʩʪʝʧʥʳʝ ʣʘʥʜʰʘʬʪʳ ʂʘʪʘʥʜʠʥʩʢʦʡ 

ʢʦʪʣʦʚʠʥʳ; 

 ʚʳʩʦʪʘ ʥʘʜ ʫʨ. ʤ. ʦʪ 850 ʜʦ 1000 ʤ. 

 ʢʦʦʨʜʠʥʘʪʳ 50Á09'' ʩ.ʰ. ʠ 86Á22' ʚ.ʜ. 

ɿʦʥʘ ʋʌ-ʢʦʤʬʦʨʪʘ ʩ ʠʟʙʳʪʢʦʤ ʋʌ ʣʫʯʝʡ ʣʝʪʦʤ; 

ʧʝʨʠʦʜ ʚʦʟʤʦʞʥʦʡ ʛʝʣʠʦʪʝʨʘʧʠʠ - 7 ʤʝʩ., ʦʧʪʠ-

ʤʘʣʴʥʦʡ - 5ʤʝʩ.  

ʇʝʨʠʦʜ ʩʦʣʥʝʯʥʦʛʦ ʩʠʷʥʠʷ ʟʘ ʛʦʜ - 1910 ʯʘʩ. 

ʄʝʩʪʥʦʩʪʴ ʙʣʘʛʦʧʨʠʷʪʥʘ ʜʣʷ ʨʝʢʨʝʘʮʠʠ ʠ ʢʣʠʤʘʪʦ-

ʣʝʯʝʥʠʷ 

ʄʠʥʝʨʘʣʴʥʳʝ ʧʨʠʨʦʜʥʳʝ 

ʧʠʪʴʝʚʳʝ ʩʪʦʣʦʚʳʝ ʚʦʜʳ 

ʤʝʩʪʥʦʛʦ ʠʩʪʦʯʥʠʢʘ,  

ɸʢʢʝʤʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝ-

ʥʠʝ ʛʣʠʥ 

ʈʝʢʘ ʂʘʪʫʥʴ, 

ɻʦʨʘ ɹʘʡʜʘ, 

ʦʟʸʨʘ ɸʢʢʝʤʩʢʦʝ ʠ  

ʂʫʯʝʨʣʠʥʩʢʦʝ, 

ʧʨʠʨʦʜʥʳʡ ʧʘʨʢ çɻʦʨʘ ɹʝ-

ʣʫʭʘè  

 

 

ʉʨʝʜʥʝʛʦʨʥʘʷ ʃʆʄ çʊʝʨʝʢʪʠʥʩʢʘʷè ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʩʢʣʦʥʝ ʶʞʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʊʝʨʝʢ-

ʪʠʥʩʢʦʛʦ ʭʨʝʙʪʘ ʚ ʧʨʝʜʝʣʘʭ ʋʡʤʦʥʩʢʦʡ ʢʦʪʣʦʚʠʥʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʦʨʥʦ-ʢʦʪʣʦʚʠʥʥʳʤ ʨʝʣʴʝ-

ʬʦʤ ʩ ʘʙʩʦʣʶʪʥʳʤʠ ʦʪʤʝʪʢʘʤʠ ʚʳʩʦʪʳ 1170 ʤ ʥʘʜ ʫʨ. ʤ. ʩ ʧʦʚʳʰʝʥʠʝʤ ʢ ʩʝʚʝʨʫ. ʇʦ ʩʚʦʠʤ 

ʣʘʥʜʰʘʬʪʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʠ ʫʥʠʢʘʣʴʥʳʤ ʧʨʠʨʦʜʥʳʤ ʣʝʯʝʙʥʳʤ ʬʘʢʪʦʨʘʤ 

ʃʆʄ çʊʝʨʝʢʪʠʥʩʢʘʷè ʦʪʥʦʩʠʪʩʷ ʢ ʤʝʩʪʥʦʩʪʷʤ ʩ ʚʳʩʦʢʠʤ ʢʣʠʤʘʪʦ-ʢʫʨʦʨʪʦʣʦʛʠʯʝʩʢʠʤ ʧʦʪʝʥ-

ʮʠʘʣʦʤ ʪʝʨʨʠʪʦʨʠʠ. ɼʣʷ ʜʘʥʥʦʡ ʃʆʄ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʚ ʜʥʝʚʥʳʝ ʩʨʦʢʠ ʯʠʩʣʦ ʧʦʛʦʜ, ʙʣʘʛʦʧʨʠ-

ʷʪʥʳʭ ʜʣʷ ʨʝʢʨʝʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 250 ʜʥʝʡ, ʠʟ ʥʠʭ ʥʘ ʪʝʧʣʳʡ ʧʝʨʠʦʜ ʧʨʠʭʦʜʠʪʩʷ 131 ʜʝʥʴ. ʊʘ-

ʢʠʝ ʧʦʛʦʜʳ ʚ ʫʩʣʦʚʠʷʭ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʩʦʣʥʝʯʥʳʭ ʜʥʝʡ ʠ ʧʨʝʦʙʣʘʜʘʶʱʝʛʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʣʴ-

ʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʨʦʚʝʜʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʢʣʠʤʘʪʦʣʝʯʝʥʠʷ ʠ 

ʢʣʠʤʘʪʦʧʨʦʬʠʣʘʢʪʠʢʠ, ʚʢʣʶʯʘʷ ʘʵʨʦ- ʠ ʛʝʣʠʦʪʝʨʘʧʠʶ, ʣʝʯʝʙʥʫʶ ʬʠʟʢʫʣʴʪʫʨʫ ʥʘ ʚʦʟʜʫʭʝ, ʪʫ-

ʨʠʟʤ, ʵʢʩʢʫʨʩʠʠ, ʩʧʦʨʪʠʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʠ ʜʨ.  

ʃʝʪʥʠʝ ʤʝʩʷʮʳ ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ ʠ ʬʦʨʤ ʢʣʠʤʘʪʦʪʝʨʘʧʠʠ: ʘʵʨʦʛʝʣʠʦʪʝʨʘ-

ʧʠʠ, ʜʦʟʠʨʦʚʘʥʥʦʡ ʭʦʜʴʙʳ, ʩʧʦʨʪʠʚʥʳʭ ʠʛʨ ʥʘ ʚʦʟʜʫʭʝ, ʙʣʠʞʥʝʛʦ ʠ ʜʘʣʴʥʝʛʦ ʪʫʨʠʟʤʘ, ʣʝʯʝʙ-

ʥʦʡ ʛʠʤʥʘʩʪʠʢʠ ʥʘ ʚʦʟʜʫʭʝ, ʩʧʦʨʪʘ. ɸʵʨʦʛʝʣʠʦʪʝʨʘʧʠʷ ʜʦʣʞʥʘ ʩʪʨʦʛʦ ʜʦʟʠʨʦʚʘʪʴʩʷ ʚʦ ʠʟʙʝ-

ʞʘʥʠʝ ʧʝʨʝʛʨʝʚʘ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʠʟʙʳʪʦʯʥʦʡ ʠʥʩʦʣʷʮʠʠ ʚ ʧʦʣʫʜʝʥʥʳʝ ʯʘʩʳ ʣʝʪʥʠʭ ʤʝʩʷʮʝʚ. 
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ɺ ʟʠʤʥʠʝ ʤʝʩʷʮʳ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʜʚʠʞ-

ʥʳʭ ʬʦʨʤ ʢʣʠʤʘʪʦʪʝʨʘʧʠʠ ʥʘ ʚʦʟʜʫʭʝ, ʚʦʟʤʦʞʥʦ ʜʦʟʠʨʦʚʘʥʥʦʝ ʧʨʝʙʳʚʘʥʠʝ ʥʘ ʚʦʟʜʫʭʝ ʩ ʣʝ-

ʯʝʙʥʳʤʠ ʮʝʣʷʤʠ: ʜʦʟʠʨʦʚʘʥʥʳʝ ʧʝʰʝʭʦʜʥʳʝ ʠ ʣʳʞʥʳʝ ʧʨʦʛʫʣʢʠ, ʣʳʞʥʳʡ ʠ ʛʦʨʥʦʣʳʞʥʳʡ 

ʩʧʦʨʪ, ʩʧʦʨʪʠʚʥʳʝ ʠʛʨʳ ʠ ʜʨ. ɺ ʜʥʠ ʩ ʩʫʨʦʚʦʡ ʧʦʛʦʜʦʡ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʜʦʟʠʨʦʚʘʥʥʫʶ 

ʭʦʜʴʙʫ ʠ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ ʧʨʦʛʫʣʢʠ. ɼʣʷ ʦʪʜʳʭʘʶʱʠʭ ʨʘʟʨʘʙʦʪʘʥʳ ʪʝʨʨʝʥʢʫʨʳ ʥʘ ʶʞʥʦʤ 

ʩʢʣʦʥʝ ʊʝʨʝʢʪʠʥʩʢʦʛʦ ʭʨʝʙʪʘ. ɼʦʢʘʟʘʥʦ [2], ʯʪʦ ʢʦʤʧʣʝʢʩ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʥʝʛʦʨʴʷ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʬʠʟʠʯʝʩʢʠʤʠ ʥʘʛʨʫʟʢʘʤʠ (ʪʝʨʨʝʥʢʫʨ), ʧʨʠʸʤʦʤ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʬʦʨʤʠʨʫʝʪ ʜʦʣ-

ʛʦʚʨʝʤʝʥʥʳʝ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʨʝʘʢʮʠʠ, ʧʦʚʳʰʘʶʱʠʝ ʨʝʟʝʨʚʳ ʦʨʛʘʥʠʟʤʘ.  

ɺ ʧʨʝʜʝʣʘʭ ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ ʠʤʝʶʪʩʷ ʚʳʭʦʜʳ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʩʦʜʝʨʞʘʱʠʭ ʙʠʦʣʦʛʠʯʝ-

ʩʢʠʝ ʘʢʪʠʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ (ʩʝʣʝʥ, ʩʝʨʝʙʨʦ). ʇʨʠʨʦʜʥʘʷ ʤʠʥʝʨʘʣʴʥʘʷ ʧʠʪʴʝʚʘʷ ʚʦʜʘ ʠʩʪʦʯʥʠʢʘ 

çɸʩʦʥʦʚ ʢʣʶʯè ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʘ ʙʘʟʝ ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çɸʩʦ-

ʥʦʚ ʢʣʶʯè ʥʘʨʷʜʫ ʩ ʧʨʠʝʤʦʤ ʧʘʥʪʦʚʳʭ ʚʘʥʥ ʚ ʣʝʪʥʠʡ ʩʝʟʦʥ (ʨʷʜʦʤ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʤʘʨʘʣʴʥʠʢ). 

ɼʣʷ ʪʝʨʨʠʪʦʨʠʠ ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʣʦʱʘʜʴʶ 7 ʛʘ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʤʘʢʩʠ-

ʤʘʣʴʥʘʷ ʚʤʝʩʪʠʤʦʩʪʴ (210 ʤʝʩʪ) ʩ ʫʯʝʪʦʤ ʜʦʧʫʩʪʠʤʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʧʨʠʨʦʜʥʳʡ ʣʘʥʜʰʘʬʪ [5]. 

ʇʨʠ ʵʪʦʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʥʦʛʦ ʩʢʣʦʥʘ ʚ ʙʣʘʛʦʫʩʪʨʦʝʥʥʳʭ ʢʦʪʪʝʜʞʘʭ ʥʦʨʤʘ ʧʣʦʱʘʜʠ ʜʣʷ 

ʦʪʜʳʭʘʶʱʠʭ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʥʝ ʙʦʣʝʝ 50 ʯʝʣʦʚʝʢ. ʆʩʪʘʣʴʥʳʝ ʤʝʩʪʘ ʦʪʜʳʭʘ 

ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦ ʨʘʟʤʝʱʘʪʴ ʥʘ ʨʦʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʟʦʥʝ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʡ ʜʣʷ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʘ ʙʘʣʴʥʝʦʣʝʯʝʙʥʠʮʳ, ʘ ʨʘʟʤʝʱʝʥʠʝ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ ʚʥʝ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʦʩʚʦʝʥʠʠ ʧʨʠʣʝʛʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʙʣʘʛʦʧʦʣʫʯʠʷ ʵʢʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʦʨʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. 

ɼʣʷ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʦʪʜʘʣʸʥʥʦʛʦ ʨʝʛʠʦʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩʦʟʜʘʥʠʝ ʩʘʥʘʪʦʨʠʷ ʥʘ ʙʘʟʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʜʝʪʩʢʦʛʦ ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ ʣʘʛʝʨʷ çɹʝʣʦʚʦʜʴʝè, ʨʘʩʧʦʣʦ-

ʞʝʥʥʦʛʦ ʚ ʙʝʨʝʟʦʚʦʡ ʨʦʱʝ ʥʘ ʙʝʨʝʛʫ ʨ. ʂʘʪʫʥʴ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʨ/ʮ ʋʩʪʴ-ʂʦʢʩʘ. ɼʣʷ ʦʟʜʦʨʦʚʣʝ-

ʥʠʷ ʜʝʪʝʡ ʥʘ ʙʘʟʝ ʵʪʦʡ ʟʜʨʘʚʥʠʮʳ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʤʠʥʝʨʘʣʴʥʘʷ ʚʦʜʘ ʠʩʪʦʯʥʠʢʘ çɸʩʦʥʦʚ ʢʣʶʯè 

ʩ ʫʯʸʪʦʤ ʨʝʟʫʣʴʪʘʪʦʚ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʊʅʀʀʂʠʌ) [6]. 

ʊʶʥʛʫʨʩʢʠʡ ʪʫʨʮʝʥʪʨ ʩʣʫʞʠʪ ʧʝʨʝʚʘʣʦʯʥʦʡ ʙʘʟʦʡ ʜʣʷ ʤʘʨʰʨʫʪʦʚ ʢ ʧʦʜʥʦʞʠʶ ʛʦʨʳ ɹʝ-

ʣʫʭʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ 50 ʢʤ. ɼʣʷ ʦʪʜʳʭʘʶʱʠʭ ʧʨʝʜʣʘʛʘʶʪʩʷ ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʤʘʨʰʨʫʪʳ ʚ 

çʇʨʠʨʦʜʥʳʡ ʇʘʨʢ ɹʝʣʫʭʘè, ʘ ʪʘʢʞʝ ʢ ʄʫʣʴʪʠʥʩʢʠʤ ʦʟʝʨʘʤ ʠ ʦʟʝʨʫ ʂʫʯʝʨʣʘ.  

ʉ ʮʝʣʴʶ ʦʨʛʘʥʠʟʘʮʠʠ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʣʷ ʧʨʠʙʳʚʘʶʱʠʭ ʪʫʨʠ-

ʩʪʦʚ ʦʩʦʙʦ ʙʣʘʛʦʧʨʠʷʪʥʦ ʦʩʚʦʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʥʘ ʙʝʨʝʛʫ ʨʝʢʠ ʂʘʪʫʥʴ ʚ ʨʘʡʦʥʝ ʩʝʣʘ ʊʶʥʛʫʨ. 

ɺʳʜʝʣʝʥʥʘʷ ʃʆʄ çɼʦʣʠʥʘ ɹʝʣʦʡ ɻʦʨʳè ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʶʞʥʦʤ ʩʢʣʦʥʝ ʫ ʧʦʜʥʦʞʠʷ ʛʦʨʳ 

ɹʘʡʜʘ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʣʦʱʘʜʢʫ ʩ ʥʝʙʦʣʴʰʠʤʠ ʧʝʨʝʧʘʜʘʤʠ ʚʳʩʦʪ (840-900 ʤ ʥʘʜ ʫʨ. ʤ.), ʚʳʪʷ-

ʥʫʪʫʶ ʚʜʦʣʴ ʨʫʩʣʘ ʨʝʢʠ ʂʘʪʫʥʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 3 ʢʤ. ʅʘ ʠʩʩʣʝʜʫʝʤʦʡ ʤʝʩʪʥʦʩʪʠ ʚʳʷʚʣʝʥʘ ʦʪ-

ʥʦʩʠʪʝʣʴʥʘʷ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʛʘʤʤʘ-ʬʦʥʘ (14 - 15 ʤʈ/ʯʘʩ), ʥʝ ʧʨʝʚʳ-

ʰʘʶʱʠʭ ʫʨʦʚʥʷ ʥʦʨʤʘʪʠʚʥʦʛʦ ʟʥʘʯʝʥʠʷ ʩʦʛʣʘʩʥʦ ʉʘʥʇʠʅ 1.2.3685-21 çɻʠʛʠʝʥʠʯʝʩʢʠʝ ʥʦʨ-

ʤʘʪʠʚʳ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ (ʠʣʠ) ʙʝʟʚʨʝʜʥʦʩʪʠ ʜʣʷ ʯʝʣʦʚʝʢʘ ʬʘʢʪʦ-

ʨʦʚ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷè. ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʩʨʝʜʘ (ʛʦʨʥʳʝ ʧʦʨʦʜʳ) ʩʦʟʜʘʶʪ ʝʩʪʝʩʪʚʝʥʥʦʝ ʛʘʤʤʘ-ʠʟ-

ʣʫʯʝʥʠʝ. 

ʆʩʥʦʚʥʳʤ ʣʝʯʝʙʥʳʤ ʬʘʢʪʦʨʦʤ ʦʮʝʥʝʥʥʦʡ ʃʆʄ ʷʚʣʷʝʪʩʷ ʢʣʠʤʘʪ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʂʣʘʩ-

ʩʠʬʠʢʘʮʠʝʡ ʧʨʠʨʦʜʥʳʭ ʣʝʯʝʙʥʳʭ ʨʝʩʫʨʩʦʚ ʄɿ ʈʌ ʣʝʯʝʙʥʳʡ ʢʣʠʤʘʪ ʪʝʨʨʠʪʦʨʠʠ ʃʆʄ çɼʦ-

ʣʠʥʘ ɹʝʣʦʡ ɻʦʨʳè ʦʪʥʝʩʸʥ ʢ ʫʤʝʨʝʥʥʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤʫ ʩʨʝʜʥʝʛʦʨʥʦʤʫ ʩʪʝʧʥʦʡ ʟʦʥʳ. ʇʦ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ ʨʘʜʠʘʮʠʝʡ ʜʘʥʥʳʡ ʨʘʡʦʥ ʦʪʥʦʩʠʪʩʷ ʢ ʟʦʥʝ 

ʋʌ-ʢʦʤʬʦʨʪʘ. ʇʨʦʚʝʜʝʥʠʝ ʛʝʣʠʦʪʝʨʘʧʠʠ ʩ ʦʧʪʠʤʘʣʴʥʳʤʠ ʜʣʷ ʥʝʝ ʫʩʣʦʚʠʷʤʠ ʥʘ ʦʪʢʨʳʪʦʤ 

ʚʦʟʜʫʭʝ ʚʦʟʤʦʞʥʦ ʚ ʪʝʯʝʥʠʝ 5 ʤʝʩʷʮʝʚ c ʤʘʷ ʧʦ ʩʝʥʪʷʙʨʴ. ɺ ʦʩʪʘʣʴʥʳʝ ʤʝʩʷʮʳ ʚʦʟʤʦʞʥʘ ʛʝ-

ʣʠʦʪʝʨʘʧʠʷ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʢʣʠʤʘʪʦʧʘʚʠʣʴʦʥʘʭ. ɼʣʷ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʮʠʨʢʫʣʷʮʠʦʥʥʳʡ ʨʝ-

ʞʠʤ ʚ ʮʝʣʦʤ ʟʘ ʛʦʜ ʦʮʝʥʠʚʘʝʪʩʷ, ʢʘʢ ʱʘʜʷʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʃʘʥʜʰʘʬʪ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʜʘʝʪ 

ʚʳʩʦʢʦʡ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴʶ ʙʣʘʛʦʜʘʨʷ ʵʩʪʝʪʠʯʝʩʢʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʛʦʨʥʳʭ 

ʧʝʡʟʘʞʝʡ, ʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʠ ʙʠʨʶʟʦʚʦʡ ʂʘʪʫʥʠ. ɺʦʟʜʫʭ ʪʝʨʨʠʪʦʨʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʚʳʩʦʢʠʤ ʫʜʝʣʴʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʠʦʥʦʚ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʦʩʦʙʝʥʥʦ ʚʙʣʠʟʠ ʛʦʨ-

ʥʳʭ ʨʝʢ, ʚʦʜʦʧʘʜʦʚ. ʄʘʢʩʠʤʫʤ ʣʝʛʢʠʭ ʠʦʥʦʚ ʢʘʢ ʚ ʪʝʧʣʳʡ, ʪʘʢ ʠ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʦʪʤʝʯʘʝʪʩʷ 

ʚ ʫʪʨʝʥʥʠʝ ʯʘʩʳ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʯʠʩʪʦʪʦʡ ʚʦʟʜʫʭʘ ʚ ʵʪʦ ʚʨʝʤʷ. 
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ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʢʣʠʤʘʪʦʪʝʨʘʧʠʠ ʚʦ ʤʥʦʛʦʤ ʧʨʝʜʦʧʨʝʜʝʣʝʥʘ ʤʥʦʛʦʬʘʢʪʦʨʥʦʩʪʴʶ, ʯʪʦ 

ʚʳʟʳʚʘʝʪ ʩʠʩʪʝʤʥʳʡ ʦʪʚʝʪ ʦʨʛʘʥʠʟʤʘ. ʂʣʠʤʘʪʦʣʝʯʝʙʥʳʝ ʧʨʦʮʝʜʫʨʳ ʫʩʠʣʠʚʘʶʪ ʥʝʩʧʝʮʠʬʠʯʝ-

ʩʢʫʶ ʨʝʘʢʪʠʚʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʧʦʩʨʝʜʩʪʚʦʤ ʪʨʝʥʠʨʦʚʢʠ ʪʝʨʤʦʘʜʘʧʪʘʮʠʦʥʥʳʭ ʤʝʭʘ-

ʥʠʟʤʦʚ, ʩʪʠʤʫʣʷʮʠʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʛʘʨʤʦʥʠʟʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʜʳʭʘʪʝʣʴʥʦʡ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʢʦʤʧʝʥʩʘ-

ʪʦʨʥʳʭ ʨʝʘʢʮʠʡ ʠ ʩʥʠʞʝʥʠʷ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʤʘ. ɼʦʢʘʟʘʥʦ [1] ʧʦ-

ʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʫʨʦʨʪʥʦʛʦ ʣʝʯʝʥʠʷ ʠ ʦʪʜʳʭʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʨʘ-

ʜʠʘʮʠʦʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʣʠʤʘʪʘ, ʯʠʩʪʦʪʳ ʚʦʟʜʫʰʥʦʛʦ ʙʘʩʩʝʡʥʘ, ʬʠʪʦʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝ-

ʱʝʩʪʚ ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʘʩʩʦʮʠʘʮʠʡ, ʝʩʪʝʩʪʚʝʥʥʦʡ ʠʦʥʠʟʘʮʠʠ ʚʦʟʜʫʭʘ, ʘ ʪʘʢʞʝ ʣʘʥʜ-

ʰʘʬʪʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

ɺ ʧʨʝʜʝʣʘʭ ʃʆʄ çɼʦʣʠʥʘ ɹʝʣʦʡ ɻʦʨʳè ʠʤʝʶʪʩʷ ʚʳʭʦʜʳ ʧʦʜʟʝʤʥʳʭ ʧʨʝʩʥʳʭ ʭʦʣʦʜʥʳʭ 

ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʭ ʢʘʣʴʮʠʝʚʳʭ ʚʦʜ, ʢʦʪʦʨʳʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʧʨʠʨʦʜʥʳʝ ʤʠʥʝʨʘʣʴʥʳʝ 

ʩʪʦʣʦʚʳʝ ʧʠʪʴʝʚʳʝ ʚʦʜʳ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʜ ʚ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʝ ʜʣʷ 

ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʚ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʮʝʣʷʭ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʋʩʪʴ-ʂʦʢʩʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʠʤʝʶʪʩʷ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʝ ʦʙʥʘʞʝʥʠʷ ʛʣʠʥ 

ʚ ʨʫʩʣʝ ʨʝʢ ʂʘʪʫʥʴ ʠ ɸʢ-ʂʝʤ, ʘ ʪʘʢʞʝ ʦʙʥʘʞʝʥʠʷ ʛʣʠʥ (ʉʠʥʠʡ ʗʨ) ʥʘ ʣʝʚʦʙʝʨʝʞʴʝ ʨ. ʂʦʢʩʘ ʚ 

12 ʢʤ ʟʘʧʘʜʥʝʝ ʩʝʣʘ ʋʩʪʴ-ʂʦʢʩʘ. ʉ ʮʝʣʴʶ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʛʣʠʥ ʜʣʷ ʣʝʯʝʙʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʳʧʦʣʥʝʥʳ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʦʪʦʙʨʘʥʥʳʭ ʧʨʦʙ. ʆʩʥʦʚʥʳʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʣʠʥ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʧʦʩʣʝ 

ʫʚʣʘʞʥʝʥʠʷ ʠʭ ʚʦʜʦʡ ʜʦ ʦʧʪʠʤʘʣʴʥʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ ʜʣʷ ʘʧʧʣʠʮʠʨʦʚʘʥʠʷ. ɺ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʛʣʠʥʘʭ ʦʙʥʘʨʫʞʝʥ ʢʦʤʧʣʝʢʩ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʚʠʪʘʤʠʥʦʚ (ɺ6, ʈ, ʉ), ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʘ ʬʝʨʤʝʥ-

ʪʘʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʬʝʥʦʣʦʢʩʠʜʘʟ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʜʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ (ʣʘʙʦʨʘʪʦʨʠʷ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ 

ʅʀʀʗʌ, ʛ. ʊʦʤʩʢ), ʩʦʜʝʨʞʘʥʠʝ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʧʨʦʙʘʭ ʛʣʠʥ ʥʝ ʧʨʝʚʳʰʘʝʪ ʧʨʝʜʝʣʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ (ʇɻʇʥʘʩ) ʧʦ ʅʈɹ-99. 

ʉʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ (ʮʠʥʢ, ʨʪʫʪʴ, ʩʚʠʥʝʮ, ʢʦʙʘʣʴʪ, ʢʘʜʤʠʡ), ʥʝ ʧʨʝʚʳʰʘʝʪ ʝʩʪʝ-

ʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʬʦʥʘ ʧʦ ʜʘʥʥʦʤʫ ʨʘʡʦʥʫ.  

ɼʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʛʣʠʥʳ ɸʢ-ʂʝʤʩʢʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʚ ʚʠʜʝ 

ʙʦʣʪʫʰʝʢ ʜʣʷ ʚʘʥʥ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʠʭ ʢʦʤʧʦʟʠʪʦʚ ʧʦʩʣʝ ʚʳʩʫʰʠʚʘʥʠʷ ʠ ʧʦʚʪʦʨ-

ʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ ʧʨʠʨʦʜʥʦʡ ʚʦʜʦʡ ʤʝʩʪʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦʡ ʢʘʣʴʮʠʝʚʦʡ (ʤʘʛʥʠ-

ʝʚʦʡ) ʧʦ ʩʦʩʪʘʚʫ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʨʝʙʨʘ ʠ ʩʝʣʝʥʘ. ʈʘʟʨʘʙʦʪʘʥʳ ʫʩʣʦʚʠʷ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ 

ʢʦʤʧʦʟʠʪʦʚ ʛʣʠʥ ʜʘʥʥʦʡ ʩʪʨʫʢʪʫʨʳ. ɺʦʟʨʦʩʰʝʝ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʟʥʘʯʝʥʠʝ ʛʣʠʥ ʜʣʷ ʤʝʜʠ-

ʮʠʥʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʠʭ ʮʝʥʥʳʭ ʩʚʦʡʩʪʚ ʠ ʜʦʩʪʫʧʥʦʩʪʴʶ ʜʦ-

ʙʳʯʠ ʵʪʦʛʦ ʩʳʨʴʷ [3]. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʦʢʘʟʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʩʰʠʨʝʥʠʷ ʢʫʨʦʨʪʥʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ɸʣʪʘʡ ʩ ʰʠʨʦʢʠʤ ʚʥʝʜʨʝʥʠʝʤ ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ ʪʫʨʠʟʤʘ ʟʘ ʩʯʸʪ ʦʩʚʦʝʥʠʷ 

ʥʦʚʳʭ ʣʝʯʝʙʥʳʭ ʤʝʩʪʥʦʩʪʝʡ ʚ ʧʨʝʜʝʣʘʭ ʋʩʪʴ-ʂʦʢʩʠʥʩʢʦʛʦ ʨʘʡʦʥʘ. ʆʮʝʥʝʥʥʳʝ ʃʆʄ çʊʝʨʝʢ-

ʪʠʥʩʢʘʷè ʠ çɼʦʣʠʥʘ ɹʝʣʦʡ ɻʦʨʳè ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʣʘʥʦʤʝʨʥʦʛʦ ʦʩʚʦʝʥʠʷ ʩ 

ʮʝʣʴʶ ʨʘʟʚʠʪʠʷ ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʪʜʘʣʝʥʥʦʤ ʨʘʡʦʥʝ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ ʥʘ ʦʩ-

ʥʦʚʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʩʪʥʳʭ ʧʨʠʨʦʜʥʳʭ ʣʝʯʝʙʥʳʭ ʨʝʩʫʨʩʦʚ. ʆʩʚʦʝʥʠʝ ʃʆʄ 

çʊʝʨʝʢʪʠʥʩʢʘʷè ʧʝʨʩʧʝʢʪʠʚʥʦ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʨʝʜʥʝʛʦʨʥʦʛʦ ʢʫʨʦʨʪʘ. ʆʩʚʦʝʥʠʝ ʃʆʄ çɼʦ-

ʣʠʥʘ ɹʝʣʦʡ ɻʦʨʳè ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʜʣʷ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʨʘʟʚʠʪʠʷ ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ ʪʫʨʠʟʤʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʥʠʢʘʣʴʥʳʭ ʣʘʥʜʰʘʬʪʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʩʨʝʜʥʝʛʦʨʴʷ ʠ ʛʠʜʨʦʤʠʥʝ-

ʨʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʙʘʟʝ ʜʝʡʩʪʚʫʶʱʠʭ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʚ ʨʘʡʦʥʝ ʩ.ʊʫʥʛʫʨ. 

ʈʘʮʠʦʥʘʣʴʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʡ ʙʘʟʳ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ 

ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʩʥʠʞʝʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʠ ʩʦʭʨʘʥʝʥʠʝ ʙʣʘʛʦʧʦʣʫʯʠʷ ʵʢʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʫʷʟʚʠʤʳʭ ʛʦʨʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʋʩʪʴ-ʂʦʢʩʠʥʩʢʠʡ ʨʘʡʦʥ 

ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ ʦʪʥʦʩʠʪʩʷ ʢ ʪʝʨʨʠʪʦʨʠʷʤ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. 
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ʨʦʨʪʦʣʦʛʠʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ. E-mail: 

sidorinang@med.tomsk.ru 
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ʉ.ɻ. ɼʦʙʨʦʚʦʣʴʩʢʠʡ, ɺ.ʇ. ʖʰʢʦʚ, ʀ.ɺ. ʉʦʣʦʤʦʥʦʚʘ 

 

ʂʃʀʄɸʊʀʏɽʉʂʀɽ ʀɿʄɽʅɽʅʀʗ ʂɸʂ ɼʀʉʂʈɽʊʅʓʁ ɺʀʅɽʈʆɺʉʂʀʁ ʇʈʆʎɽʉʉ 

ʀ ʀʍ ɺʃʀʗʅʀɽ ʅɸ ʇʈʆɻʅʆɿ ʉʊʆʂɸ ʈɽʂ ʉʀɹʀʈʀ (ʅɸ ʇʈʀʄɽʈɽ ʃɽʅʓ) 

 

ɸʥʥʦʪʘʮʠʷ. ʀʟʤʝʥʝʥʠʷ ʛʣʦʙʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʩ ʩʝʨʝʜʠʥʳ 1970-ʭ ʛʦʜʦʚ, ʩʛʝʥʝʨʠʨʦʚʘʥ-

ʥʳʝ ʧʦʜʘʚʣʷʶʱʠʤ ʙʦʣʴʰʠʥʩʪʚʦʤ ʤʦʜʝʣʝʡ ʢʣʠʤʘʪʘ CMIP-6, ʤʦʛʫʪ ʙʳʪʴ ʦʧʠʩʘʥʳ ʚ ʚʠʜʝ 

ʩʫʤʤʳ çʧʘʨʥʠʢʦʚʦʛʦ ʪʨʝʥʜʘè ʠ ʜʠʩʢʨʝʪʥʦʛʦ ʚʠʥʝʨʦʚʩʢʦʛʦ ʧʨʦʮʝʩʩʘ (ɼɺʇ). ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʧʨʦʛʥʦʟ ʛʣʦʙʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʚ ʢʦʪʦʨʦʤ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʚʟʷʪʳ ʧʨʦ-

ʛʥʦʟʳ ʧʦ ʦʩʥʦʚʥʳʤ ʩʮʝʥʘʨʠʷʤ ʄɻʕʀʂ [6], ʘ ʜʦʚʝʨʠʪʝʣʴʥʳʝ ʠʥʪʝʨʚʘʣʳ ʦʮʝʥʝʥʳ ʧʨʠ ʧʦʤʦʱʠ 

ʤʦʜʝʣʠ ɼɺʇ. ʆʪ ʧʨʦʛʥʦʟʘ ʛʣʦʙʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʦʩʫʱʝʩʪʚʣʝʥ ʧʝʨʝʭʦʜ ʢ ʧʨʦʛʥʦʟʫ ʟʘʚʠʩʷ-

ʱʠʭ ʦʪ ʥʝʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʩʚʦʡʩʪʚʦʤ ʘʚʪʦʤʦʜʝʣʴʥʦʩʪʠ, ʥʘ ʧʨʠ-

ʤʝʨʝ ʩʪʦʢʘ ʨʝʢ ʩʝʚʝʨʘ ʉʠʙʠʨʠ. ʇʦʣʫʯʝʥʥʳʝ ʜʦʚʝʨʠʪʝʣʴʥʳʝ ʠʥʪʝʨʚʘʣʳ ʧʨʦʛʥʦʟʘ ʢʘʢ ʛʣʦʙʘʣʴ-

ʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʪʘʢ ʠ ʩʪʦʢʘ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʷʪ ʜʦʚʝʨʠʪʝʣʴʥʳʝ ʠʥʪʝʨʚʘʣʳ, ʦʙʳʯʥʦ 

ʧʨʠʚʦʜʠʤʳʝ ʚ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʷʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʛʥʦʟ ʛʣʦʙʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʚʠʥʝʨʦʚʩʢʠʡ ʧʨʦʮʝʩʩ, ʩʪʦʢ ʃʝʥʳ. 

 

S.G. Dobrovolski, V.P. Yushkov, I.V. Solomonova  

 

CLIMATIC C ʈANGES AS THE DESCRETE WIENER PROCESS AND THEIR IMPACT 

ON THE FORECAST OF THE SIBERIAN RIVERS' RUNOFF (EXEMPLIFIED BY LENA)  

 

Abstract. The changes in the global temperatures generated sinse the mid-1970-ies by the over-

whelming part of the CMIP-6 climate models might be described as a sum of the çgreenhouse trendè 

and the discrete Wiener process (DWP). The authors consider a forecast of the global temperature, 

where the IPCC forecasts using main scenarios [6] are taken as mathematical expectations, and con-

fidence intervals are calculated using the DWP model. Then transition from the forecast of global 

temperatures is made towards the forecast of hydrological parameters, which are consistent with the 

automodel hypothesis on the example of the Siberian rivers' runoff. The obtained confidence intervals 

for both global temperatures and river runoff forecasts considerably surpass those usually cited in the 

scientific literature. 

Keywords: global temperature forecasts, Wiener process, Lena runoff.  

 

ɺʚʝʜʝʥʠʝ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʩʚʝʨʭʜʦʣʛʦʩʨʦʯʥʳʝ ʧʨʦʛʥʦʟʳ ʢʣʠʤʘʪʠʯʝʩʢʠʭ, ʛʠʜʨʦʣʦʛʠʯʝ-

ʩʢʠʭ ʠ ʜʨʫʛʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʙʦʣʴ-

ʰʠʭè ʤʦʜʝʣʝʡ ʢʣʠʤʘʪʘ (ɹʄʂ). ɺ ʨʘʤʢʘʭ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʦʝʢʪʘ CMIP-6 ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʙʦ-

ʣʝʝ 60 ʪʘʢʠʭ ʤʦʜʝʣʝʡ, ʦʜʥʘʢʦ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʥʦʟʦʚ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʧʨʦʮʝʩʩʦʚ 

ʥʘ ʩʫʰʝ ʟʘʯʘʩʪʫʶ ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʠʰʴ ʥʝʩʢʦʣʴʢʦ ʤʦʜʝʣʝʡ, ʢʦʪʦʨʳʝ ʧʦ ʥʝʢʦʪʦʨʳʤ ʩʦʦʙʨʘʞʝ-

ʥʠʷʤ, ʩʯʠʪʘʶʪʩʷ ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤʠ. ʆʜʥʘʢʦ ʫ ʚʩʝʭ ɹʄʂ ʩʫʱʝʩʪʚʫʶʪ ʩʝʨʴʝʟʥʳʝ ʧʨʦ-

ʙʣʝʤʳ: çʩʤʝʱʝʥʥʦʩʪʠè, çʤʦʜʝʣʴʥʦʛʦ ʜʨʝʡʬʘè, çʧʨʝʜʳʩʪʦʨʠʠè ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘ ʤʦʜʝʣʷʭ, 

ʧʨʦʙʣʝʤʘ ʦʪʙʦʨʘ ʤʦʜʝʣʝʡ. ʀʟʚʝʩʪʥʦ ʪʘʢʞʝ, ʯʪʦ ɹʄʂ ʩʦʜʝʨʞʘʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʨʘʤʝʪ-

ʨʠʟʘʮʠʡ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʩ ʙʦʣʴʰʠʤʠ ʦʰʠʙʢʘʤʠ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʜʦʣʛʦʩʨʦʯʥʳʝ ʧʨʦʛʥʦʟʳ ʥʝʠʟʙʝʞʥʦ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʫʢʘʟʘʥ-

ʥʳʭ ʤʦʜʝʣʝʡ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʦʜʥʘʢʦ, ʯʪʦ ʜʣʷ ʦʮʝʥʢʠ ʜʠʘʧʘʟʦʥʦʚ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʪʘʢʦʛʦ 

ʨʦʜʘ ʧʨʦʛʥʦʟʦʚ ʤʦʞʥʦ ʧʦʧʳʪʘʪʴʩʷ çʦʙʦʡʪʠè ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝ-

ʣʝʡ. ʕʪʦʛʦ, ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ, ʤʦʞʥʦ ʜʦʩʪʠʯʴ, ʠʩʧʦʣʴʟʫʷ ʪʝʦʨʠʶ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʤʦʜʝ-

ʣʝʡ ʢʣʠʤʘʪʘ ʂ. ʍʘʩʩʝʣʴʤʘʥʥʘ [4].  

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʦʧʳʪʢʘ ʧʨʠʤʝʥʝʥʠʷ ʫʢʘʟʘʥʥʦʡ ʪʝʦʨʠʠ ʜʣʷ ʧʨʦʛʥʦ-

ʟʠʨʦʚʘʥʠʷ ʛʣʦʙʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʪʦʢʘ ʩʝʚʝʨʥʳʭ ʨʝʢ 

ʈʌ, ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʤ ʧʨʠʤʝʨʦʤ ʩʚʷʟʠ ʢʦʪʦʨʳʭ ʩ ʛʣʦʙʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʷʚʣʷʝʪʩʷ ʩʪʦʢ 

ʃʝʥʳ. 
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ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘ-

ʣʠʩʴ ʨʝʟʫʣʴʪʘʪʳ çʠʩʪʦʨʠʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚè ʥʘ 63 ʤʦʜʝʣʷʭ ʧʨʦʝʢʪʘ CMIP-6, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʥʘ ʩʘʡʪʝ ESGF [3]. ʄʝʪʦʜʳ ʫʩʚʦʝʥʠʷ ʜʘʥʥʳʭ ʦʧʠʩʘʥʳ ʨʘʥʝʝ [2]. ɸʥʘʣʠʟʠʨʫʝʤʳʝ 

ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʨʷʜʳ ʩʨʝʜʥʠʭ ʛʦʜʦʚʳʭ ʟʥʘʯʝʥʠʡ ʛʣʦʙʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ 

ʥʘ ʚʳʩʦʪʝ 2 ʤ ī ʩ 1850 ʧʦ 2014 ʛʛ. ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʘʢʞʝ ʧʨʦʛʥʦʟʳ ʛʣʦʙʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʠʟ ʦʪʯʝʪʘ ʄʝʞʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʡ ʛʨʫʧʧʳ ʵʢʩʧʝʨʪʦʚ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʢʣʠʤʘʪʘ (IPCC) [6] ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʚʳʩʦʢʠʤè (high), çʥʠʟʢʠʤè (low) ʠ çʧʨʦʤʝʞʫʪʦʯʥʳʤè (intermediate) ʩʮʝʥʘʨʠ-

ʷʤʠ ʵʤʠʩʩʠʠ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ ʘʪʤʦʩʬʝʨʫ. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʛʥʦ-

ʟʠʨʦʚʘʥʠʷ ʩʨʝʜʥʠʭ ʛʣʦʙʘʣʴʥʳʭ ʚʝʣʠʯʠʥ ʦʩʘʜʢʦʚ ʥʘʜ ʩʫʰʝʡ ʠ ʩʣʦʷ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʠʟ ʦʪʯʝʪʘ [5] 

ʠ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʨʝʢ ʠʟ ʨʘʙʦʪ ʨʘʟʣʠʯʥʳʭ ʘʚʪʦʨʦʚ, ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʠʟ 

ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ [7]. 

ɺʢʨʘʪʮʝ ʩʪʦʭʘʩʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʢʣʠʤʘʪʘ ʂ.ʍʘʩʩʝʣʴʤʘʥʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ [4]. 

ʆʩʥʦʚʥʳʝ ʩʠʥʦʧʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʘʪʤʦʩʬʝʨʝ ʠʤʝʶʪ ʤʘʢʩʠʤʫʤ ʵʥʝʨʛʠʠ (ʩʧʝʢʪʨʘʣʴʥʦʡ 

ʧʣʦʪʥʦʩʪʠ) ʥʘ ʯʘʩʪʦʪʝ ʧʦʨʷʜʢʘ ʦʜʥʦʛʦ ʢʦʣʝʙʘʥʠʷ ʚ ʥʝʩʢʦʣʴʢʦ ʩʫʪʦʢ. ʇʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʚ ʩʪʦ-

ʨʦʥʫ ʙʦʣʝʝ ʥʠʟʢʠʭ ʯʘʩʪʦʪ ʩʧʝʢʪʨʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʘʪʤʦʩʬʝʨʥʳʭ ʧʨʦʮʝʩʩʦʚ ʫʤʝʥʴʰʘʝʪʩʷ, ʦʜ-

ʥʘʢʦ ʥʝ ʦʙʥʫʣʷʝʪʩʷ, ʘ çʚʳʧʦʣʘʞʠʚʘʝʪʩʷè ī ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʣʝʚʝʝ ʯʘʩʪʦʪʳ, ʧʨʠʤʝʨʥʦ, ʦʜʥʦ ʢʦ-

ʣʝʙʘʥʠʝ ʚ ʤʝʩʷʮ ʙʣʠʟʢʘ ʢ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʣʠʥʠʠ, ʪʦ ʝʩʪʴ, ʢ ʩʧʝʢʪʨʫ ʥʝʢʦʨʨʝʣʠʨʦʚʘʥʥʦʛʦ ʧʦ 

ʚʨʝʤʝʥʠ ʧʨʦʮʝʩʩʘ (çʙʝʣʦʛʦ ʰʫʤʘè). ʕʪʠ ʧʨʦʮʝʩʩʳ ʥʘʟʚʘʥʳ ʂ.ʍʘʩʩʝʣʴʤʘʥʥʦʤ çʧʦʛʦʜʥʳʤ ʚʦʟ-

ʙʫʞʜʝʥʠʝʤè, ʢʦʪʦʨʦʝ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʙʦʣʝʝ ʠʥʝʨʮʠʦʥʥʳʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʪʤʦʩʬʝʨʦʡ, ʢʦʤ-

ʧʦʥʝʥʪʳ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʢʝʘʥ. ɺʚʠʜʫ ʛʨʦʤʘʜʥʦʡ ʪʝʧʣʦʝʤʢʦʩʪʠ ʦʢʝʘʥʘ 

ʧʦʩʪʫʧʣʝʥʠʝ ʢ ʥʝʤʫ ʘʥʦʤʘʣʴʥʳʭ, ʥʘʧʨʠʤʝʨ, ʝʞʝʛʦʜʥʳʭ, ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʭ ʧʦʨʮʠʡ 

ʪʝʧʣʘ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʦʟʙʫʞʜʘʝʪ ʦʪʚʝʪʥʦʡ ʨʝʘʢʮʠʠ (ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʦʙʨʘʪʥʳʭ ʩʚʷʟʝʡ), ʘ ʩʚʦ-

ʜʠʪʩʷ ʢ ʧʨʦʩʪʦʤʫ, ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ, ʥʘʢʦʧʣʝʥʠʶ ʘʥʦʤʘʣʴʥʦʛʦ ʪʝʧʣʘ.  

ʈʝʟʫʣʴʪʠʨʫʶʱʝʝ ʧʦʚʝʜʝʥʠʝ ʛʣʦʙʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʙʣʠʟʢʦ ʢ ʧʨʦ-

ʮʝʩʩʫ ʩʣʫʯʘʡʥʦʛʦ ʙʣʫʞʜʘʥʠʷ. ɺ ʜʠʩʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ī ʢ ʪʘʢ ʥʘʟʳʚʘʝʤʦʤʫ çʜʠʩʢʨʝʪʥʦʤʫ ʚʠʥʝ-

ʨʦʚʩʢʦʤʫ ʧʨʦʮʝʩʩʫè (ɼɺʇ). ʋʩʣʦʚʥʘʷ ʩʧʝʢʪʨʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʪʘʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʢʘʢ ʧʨʝʜʝʣʴ-

ʥʳʡ ʩʣʫʯʘʡ ʩʧʝʢʪʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʘʚʪʦʨʝʛʨʝʩʩʠʠ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ, ʢʦʵʬʬʠʮʠʝʥʪ 

ʢʦʪʦʨʦʛʦ ʩʪʨʝʤʠʪʩʷ ʢ ʝʜʠʥʠʮʝ, ʧʨʠʙʣʠʞʘʝʪʩʷ ʚ ʙʠʣʦʛʘʨʠʬʤʠʯʝʩʢʦʤ ʤʘʩʰʪʘʙʝ ʢ ʧʨʷʤʦʡ ʩ ʪʘʥ-

ʛʝʥʩʦʤ ʫʛʣʘ ʥʘʢʣʦʥʘ ī2. ʇʨʠ ʵʪʦʤ ʝʞʝʛʦʜʥʳʝ ʧʨʠʨʘʱʝʥʠʷ ʛʣʦʙʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʦʧʠʩʳʚʘ-

ʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʥʝʢʦʨʨʝʣʠʨʦʚʘʥʥʳʭ ʧʦ ʚʨʝʤʝʥʠ, ʦʜʠʥʘʢʦʚʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʚʝʣʠ-

ʯʠʥ ī ʙʝʣʳʤ ʰʫʤʦʤ. 

ʈʘʩʩʤʦʪʨʝʥʥʘʷ ʩʪʦʭʘʩʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʠ ʧʨʦʚʝʨʷʣʘʩʴ ʘʚʪʦʨʘʤʠ ʥʘ ʤʘʪʝʨʠʘʣʝ 63 ʨʷʜʦʚ 

ʛʣʦʙʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 165 ʣʝʪ, ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ 

ʤʦʜʝʣʷʤʠ ʧʨʦʝʢʪʘ CMIP-6. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʥʦʚʘʷ ʩʠʩʪʝʤʘ ʦʮʝʥʦʢ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠ 

ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʦʜʥʠʤ ʠʟ ʩʦʘʚʪʦʨʦʚ ʠ ʠʟʣʦʞʝʥʥʘʷ ʚ ʤʦʥʦʛʨʘʬʠʠ 

[1]. ʇʨʦʮʝʩʩ ʧʨʦʚʝʨʢʠ ʚʢʣʶʯʘʣ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ. (1) ɸʥʘʣʠʟ ʢʘʞʜʦʛʦ ʠʟ ʠʩʭʦʜʥʳʭ ʨʷ-

ʜʦʚ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʦ ʝʛʦ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ. ʆʮʝʥʠʚʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʦʨʷʜʢʘ ʤʦʜʝʣʠ ʘʚʪʦ-

ʨʝʛʨʝʩʩʠʠ ʧʨʠ ʧʦʤʦʱʠ ʢʨʠʪʝʨʠʝʚ ɸʢʘʠʢʝ ʠ ʐʚʘʨʮʘ-ʈʠʩʩʘʥʝʥʘ. (2) ʇʦʩʪʨʦʝʥʠʝ ʩʧʝʢʪʨʘʣʴʥʦʡ 

ʧʣʦʪʥʦʩʪʠ ʤʝʪʦʜʦʤ ʥʘʠʙʦʣʴʰʝʡ ʵʥʪʨʦʧʠʠ. ʇʨʦʚʝʨʢʘ ʧʨʠʤʝʥʠʤʦʩʪʠ ʟʘʢʦʥʘ çʤʠʥʫʩ ʚʪʦʨʦʡ ʩʪʝ-

ʧʝʥʠè ʍʘʩʩʝʣʴʤʘʥʥʘ. (3) ʈʝʰʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ ʘʚʪʦʨʝʛʨʝʩʩʠʠ ʤʝʪʦʜʦʤ 

ʄʠʣʣʝʨʘ. (4) ʌʦʨʤʠʨʦʚʘʥʠʝ ʨʷʜʦʚ ʝʞʝʛʦʜʥʳʭ ʧʨʠʨʘʱʝʥʠʡ ī ʢʘʢ ʚʩʝʛʦ ʨʷʜʘ, ʪʘʢ ʠ 40-ʣʝʪʥʠʭ 

ʩʝʛʤʝʥʪʦʚ ʢʘʞʜʦʛʦ ʠʟ 63 ʨʷʜʦʚ. (5) ʇʦʩʪʨʦʝʥʠʝ ʩʪʦʭʘʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʣʷ ʧʦʣʥʳʭ ʨʷʜʦʚ ʠ ʠʭ 

ʩʝʛʤʝʥʪʦʚ ʩ ʧʦʤʦʱʴʶ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʢʨʠʪʝʨʠʷ ɸʢʘʠʢʝ. (6) ʆʮʝʥʠʚʘʥʠʝ ʩʪʝʧʝʥʠ ʩʪʘʮʠʦ-

ʥʘʨʥʦʩʪʠ/ʥʝʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʩʝʛʤʝʥʪʦʚ ʤʝʪʦʜʘʤʠ, ʧʨʝʜʣʦʞʝʥʥʳʤʠ ʘʚʪʦʨʘʤʠ (ʧʨʦʚʝʨʢʘ ʥʫʣʝ-

ʚʦʡ ʛʠʧʦʪʝʟʳ ʩ ʧʦʤʦʱʴʶ ʥʦʚʦʛʦ ʜʚʫʩʪʦʨʦʥʥʝʛʦ ʢʨʠʪʝʨʠʷ). 

ʈʝʟʫʣʴʪʘʪʳ. ɸʥʘʣʠʟ ʚʩʝʭ 63 ʨʷʜʦʚ ʛʣʦʙʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʠʭ ʠʩʭʦʜʥʦʤ ʚʠʜʝ ʧʨʠʚʝʣ, 

ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ, ʢ ʤʦʜʝʣʠ ʘʚʪʦʨʝʛʨʝʩʩʠʠ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ, ʙʣʠʟʢʠʤ 

ʢ ʝʜʠʥʠʯʥʦʤʫ (ʚ ʩʨʝʜʥʝʤ 0.95). ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʛʨʘʬʠʢʠ ʩʧʝʢʪʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ, ʧʦʩʪʨʦ-

ʝʥʥʳʝ ʤʝʪʦʜʦʤ ʥʘʠʙʦʣʴʰʝʡ ʵʥʪʨʦʧʠʠ, ʙʣʠʟʢʠ ʢ ʣʠʥʠʠ ʩ ʪʘʥʛʝʥʩʦʤ ʫʛʣʘ ʥʘʢʣʦʥʘ ī2 ʚ ʙʠʣʦʛʘ-

ʨʠʬʤʠʯʝʩʢʦʤ ʤʘʩʰʪʘʙʝ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʦʜʝʣʠ ʍʘʩʩʝʣʴʤʘʥʥʘ, ʘ ʨʝʰʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝ-

ʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ ʘʚʪʦʨʝʛʨʝʩʩʠʠ ʧʨʠʚʦʜʠʪ ʢ ʢʦʨʥʷʤ, ʚʙʣʠʟʠ ʝʜʠʥʠʯʥʦʡ ʦʢʨʫʞʥʦʩʪʠ ʥʘ ʢʦʤ-

ʧʣʝʢʩʥʦʡ ʧʣʦʩʢʦʩʪʠ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʨʷʜʳ ʧʝʨʚʳʭ ʧʨʠʨʘʱʝʥʠʡ ʛʣʦʙʘʣʴʥʦʡ 
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ʪʝʤʧʝʨʘʪʫʨʳ ʜʦʣʞʥʳ ʙʳʪʴ ʨʝʘʣʠʟʘʮʠʷʤʠ ʥʝʢʦʨʨʝʣʠʨʦʚʘʥʥʳʭ ʧʦ ʚʨʝʤʝʥʠ ʩʣʫʯʘʡʥʳʭ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦʩʪʝʡ. 

ʇʨʦʚʝʨʢʘ ʧʦʩʣʝʜʥʝʛʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʘʥʘʣʠʟʝ ʠʟʤʝʥʝʥʠʡ ʛʣʦ-

ʙʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʛʝʥʝʨʠʨʫʝʤʳʭ ʤʦʜʝʣʷʤʠ ʢʣʠʤʘʪʘ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʨʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʧʦʜʘʚʣʷʶʱʘʷ ʨʦʣʴ ʚ ʨʷʜʘʭ ʧʨʠʨʘʱʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠʥʘʜʣʝʞʠʪ ʤʦʜʝʣʷʤ ʥʫʣʝʚʦʛʦ ʧʦ-

ʨʷʜʢʘ, ʪʦ ʝʩʪʴ, ʤʦʜʝʣʷʤ ʙʝʣʦʛʦ ʰʫʤʘ: ʜʣʷ ʨʷʜʦʚ ʧʨʠʨʘʱʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʩ 1975 ʧʦ 2014 ʛ. ʠʭ 

ʜʦʣʷ ʩʦʩʪʘʚʣʷʝʪ 70%, ʜʣʷ ʧʦʣʥʳʭ ʨʷʜʦʚ ī ʩ 1850 ʧʦ 2014 ʛ. ī 89%. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʘʤʠ ʨʷʜʳ 

ʛʣʦʙʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦʣʞʥʳ ʦʧʠʩʳʚʘʪʴʩʷ ʤʦʜʝʣʴʶ ʜʠʩʢʨʝʪʥʦʛʦ ʚʠʥʝʨʦʚʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʇʨʠʯʝʤ, ʝʩʣʠ ʧʨʠʤʝʨʥʦ ʜʦ 1970-ʭ ʛʦʜʦʚ ʵʪʦ ʤʦʜʝʣʠ ɼɺʇ çʚ ʯʠʩʪʦʤ ʚʠʜʝè ī ʙʝʟ ʜʨʫʛʠʭ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʩʣʘʛʘʝʤʳʭ, ʪʦ ʜʣʷ ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʦʧʪʠʤʘʣʴʥʦʡ ʤʦʜʝʣʴʶ ʷʚʣʷʝʪʩʷ 

ʩʫʤʤʘ ɼɺʇ ʠ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʛʦ ʪʨʝʥʜʘ, ʚʳʨʘʞʘʶʱʝʛʦʩʷ ʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʤ ʦʪʣʠ-

ʯʠʠ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʝʞʝʛʦʜʥʳʭ ʧʨʠʨʘʱʝʥʠʡ ʦʪ ʥʫʣʷ. 

ɽʩʪʝʩʪʚʝʥʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚʳʷʚʣʝʥʥʳʡ ʜʣʷ ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʠʣʝʪʠʡ XX ʚ. ʠ ʧʝʨʚʳʭ 

ʜʝʩʷʪʠʣʝʪʠʡ XXI  ʚ. ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʡ ʪʨʝʥʜ ʠʤʝʝʪ ʩʚʦʝʡ ʧʨʠʯʠʥʦʡ ʧʘʨʥʠʢʦʚʳʡ ʵʬʬʝʢʪ, ʘ 

ʦʧʪʠʤʘʣʴʥʳʡ ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʧʨʦʛʥʦʟ ʛʣʦʙʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʩʣʝʜʫʶ-

ʱʝʤ ʚʠʜʝ: 

T (t) = TWIENER (t) + TGREENHOUSE (t); 

TWIENER (t) = TWIENER (t-1) + a (t),    (1) 

ʛʜʝ ʊ ī ʛʣʦʙʘʣʴʥʦ ʦʩʨʝʜʥʝʥʥʘʷ ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʫ ʧʦʚʝʨʭʥʦʩʪʠ; t - 

ʚʨʝʤʷ ʚ ʛʦʜʘʭ, TWIENER (t) ī ʜʠʩʢʨʝʪʥʳʡ ʚʠʥʝʨʦʚʩʢʠʡ ʧʨʦʮʝʩʩ; TGREENHOUSE (t) ī ʘʥʪʨʦʧʦʛʝʥʥʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ ʠʟʤʝʥʝʥʠʡ ʛʣʦʙʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ; a(t) ī ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʥʝʢʦʨʨʝʣʠʨʦ-

ʚʘʥʥʳʭ ʧʦ ʚʨʝʤʝʥʠ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ (ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʛʘʫʩʩʦʚʩʢʠʭ) ʩ ʥʫʣʝʚʳʤ ʤʘʪʦ-

ʞʠʜʘʥʠʝʤ.  

ʅʘ ʨʠʩ. 1ʘ ʧʦʢʘʟʘʥʳ ʨʘʩʩʯʠʪʘʥʥʳʝ ʘʚʪʦʨʘʤʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʳʝ ʠʥʪʝʨʚʘʣʳ ʥʝʦʧʨʝʜʝ-

ʣʝʥʥʦʩʪʠ ʧʨʦʛʥʦʟʦʚ ʧʦ çʧʨʦʤʝʞʫʪʦʯʥʦʤʫè ʩʮʝʥʘʨʠʶ [6]. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʵʪʠ ʠʥʪʝʨʚʘʣʳ 

ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʧʨʦʛʥʦʟʠʨʫʝʤʳʝ IPCC ʠʟʤʝʥʝʥʠʷ ʛʣʦʙʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʚʩʝʤ ʪʨʝʤ ʦʩ-

ʥʦʚʥʳʤ ʩʮʝʥʘʨʠʷʤ.  

ʅʘ ʨʠʩ. 1ʙ ʧʦʢʘʟʘʥʳ ʦʙʦʙʱʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʧʦ ʜʚʫʤ ʦʩʥʦʚʥʳʤ ʠʭ 

ʪʠʧʘʤ ī ʚʩʣʝʜʩʪʚʠʝ ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʘ, ʪʘʢ ʠ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʩʮʝʥʘʨʠʷʤʠ 

ʵʤʠʩʩʠʠ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ. ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʵʪʦʛʦ ʛʨʘʬʠʢʘ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʜʠʘʧʘʟʦʥ 

ʤʝʞʜʫ çʚʳʩʦʢʠʤè ʠ çʥʠʟʢʠʤè ʩʮʝʥʘʨʠʷʤʠ IPCC ʷʚʣʷʝʪʩʷ ʤʝʨʦʡ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʛʦ ʜʠʘʧʘ-

ʟʦʥʘ ʦʰʠʙʦʢ ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʚʩʝʤʠ ʩʮʝʥʘʨʠʷʤʠ, ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʜʚʫʭ ʫʢʘʟʘʥ-

ʥʳʭ ʚʳʰʝ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʥʝ ʢʦʨʨʝʣʠʨʦʚʘʥʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ.  
 

 
ʈʠʩ. 1. ʘ. ʇʨʦʛʥʦʟʳ ʛʣʦʙʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ çʚʳʩʦʢʦʤʫè (1), çʧʨʦʤʝʞʫʪʦʯʥʦʤʫè (2), 

çʥʠʟʢʦʤʫè (3) ʩʮʝʥʘʨʠʷʤ IPCC. 4 ī ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʳʝ ʠʥʪʝʨʚʘʣʳ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ 

ʜʣʷ ʧʨʦʛʥʦʟʘ 2, ʨʘʩʩʯʠʪʘʥʥʳʝ ʘʚʪʦʨʘʤʠ ʧʨʠ ʧʦʤʦʱʠ ʫʨʘʚʥʝʥʠʷ (1). 1 ʙ ī ʪʦ ʞʝ, ʯʪʦ ʘ, 

ʥʦ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʳʝ ʠʥʪʝʨʚʘʣʳ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ 4 ʨʘʩʩʯʠʪʘʥʳ ʜʣʷ ʩʫʤʤ  

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ ʚʩʣʝʜʩʪʚʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʘ ʠ ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʥʠʮʳ 

ʤʝʞʜʫ ʩʮʝʥʘʨʠʷʤʠ ʵʤʠʩʩʠʠ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ 
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ʅʘ ʦʩʥʦʚʝ ʧʨʝʜʣʦʞʝʥʥʳʭ ʘʚʪʦʨʘʤʠ ʚʘʨʠʘʥʪʦʚ ʧʨʦʛʥʦʟʘ ʛʣʦʙʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʠʤʝʝʪʩʷ 
ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʡʪʠ ʢ ʧʨʦʛʥʦʟʫ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤʳ çʘʪʤʦʩʬʝʨʘ-ʛʠʜʨʦʩʬʝʨʘè, 
ʧʨʝʞʜʝ ʚʩʝʛʦ ʢ ʧʨʦʛʥʦʟʫ ʦʩʘʜʢʦʚ ʠ ʨʝʯʥʦʛʦ ʩʪʦʢʘ. ʉʪʨʦʛʦ ʛʦʚʦʨʷ, ʪʘʢʦʡ ʧʝʨʝʭʦʜ ʦʩʫʱʝʩʪʚʠʤ 
ʧʨʠ ʫʩʣʦʚʠʠ ʦʜʥʦʟʥʘʯʥʦʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ ʟʥʘʯʝʥʠʝʤ ʧʨʦʛʥʦʟʠʨʫʝʤʦʡ ʛʣʦʙʘʣʴʥʦʡ ʪʝʤʧʝ-
ʨʘʪʫʨʳ ʠ ʧʨʦʛʥʦʟʠʨʫʝʤʦʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʆʜʥʘʢʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 
ʧʨʦʛʥʦʟʠʨʫʝʤʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʛʠʜʨʦʩʬʝʨʝ ʠʤʝʶʪ ʤʦʥʦʪʦʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʠ ʫʢʘʟʘʥʥʦʝ ʫʩʣʦʚʠʝ, 
ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʙʣʶʜʘʝʪʩʷ. 

 

 
ʈʠʩ. 2. ʇʨʦʛʥʦʟʳ ʩʨʝʜʥʠʭ ʛʣʦʙʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʩʣʦʷ ʦʩʘʜʢʦʚ ʥʘʜ ʩʫʰʝʡ (ʘ) ʠ ʩʣʦʷ ʨʝʯʥʦʛʦ 
ʩʪʦʢʘ (ʙ) ʜʣʷ çʚʳʩʦʢʦʛʦè ʩʮʝʥʘʨʠʷ IPCC. 1 ʠ 2 ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ 

ʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʳʝ ʠʥʪʝʨʚʘʣʳ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ [5]. 
ʉʪʨʝʣʢʘʤʠ ʧʦʢʘʟʘʥʳ ʨʘʩʩʯʠʪʘʥʥʳʝ ʘʚʪʦʨʘʤʠ ʩʪʘʪʴʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʳʝ ʜʠʘʧʘʟʦʥʳ ʥʝʦʧʨʝ-
ʜʝʣʝʥʥʦʩʪʠ ʜʣʷ ʜʘʪ ʠʟʤʝʥʝʥʠʡ, ʚ ʩʨʝʜʥʝʤ ʥʘʩʪʫʧʘʶʱʠʭ ʧʦ ʜʘʥʥʳʤ IPCC ʚ 2030 ʠ ʚ 2050 ʛ. 

 

ʅʘ ʨʠʩ. 2 ʧʦʢʘʟʘʥʳ ʧʨʦʛʥʦʟʳ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʩʣʦʷ ʦʩʘʜʢʦʚ ʥʘʜ ʩʫʰʝʡ ʠ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ 
ʩʣʦʷ ʩʪʦʢʘ ʜʣʷ çʚʳʩʦʢʦʛʦè ʩʮʝʥʘʨʠʷ [5]: ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʧʨʦʛʥʦʟ ʧʨʘʢʪʠʯʝʩʢʠ ʣʠʥʝʡʥʳʡ, ʚʦ 
ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʧʣʘʚʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʅʘ ʦʩʥʦʚʝ ʛʨʘʬʠʢʘ ʜʣʷ çʚʳʩʦʢʦʛʦè ʩʮʝ-
ʥʘʨʠʷ, ʘʥʘʣʦʛʠʯʥʦʛʦ ʛʨʘʬʠʢʫ ʥʘ ʨʠʩ. 1ʘ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʜʘʪ ʥʘ ʨʠʩ. 2 ʤʳ ʤʦʞʝʤ ʫʢʘʟʘʪʴ 
ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʳʝ ʜʠʘʧʘʟʦʥʳ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʟʤʝʥʝʥʠʡ ʛʣʦʙʘʣʴʥʦʡ 
ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʚʨʝʤʝʥʠ. ʊʘʢʦʛʦ ʨʦʜʘ ʜʠʘʧʘʟʦʥʳ ʫʢʘʟʘʥʳ ʩʪʨʝʣʢʘʤʠ, ʠ ʦʥʠ ʩʫʱʝʩʪʚʝʥʥʦ (ʜʣʷ 
ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʳ XXI  ʚ. çʚ ʨʘʟʳè) ʧʨʝʚʦʩʭʦʜʷʪ ʜʠʘʧʘʟʦʥʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʦʪʯʝʪʝ IPCC. 

 

 
ʈʠʩ. 3. ʇʨʦʛʥʦʟ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʃʝʥʳ.  

ʆʙʦʟʥʘʯʝʥʠʷ ʢʘʢ ʜʣʷ ʨʠʩ. 2. ʇʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ ī ʵʧʶʨʘ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʳʭ ʟʥʘʯʝʥʠʡ  
ʜʠʘʧʘʟʦʥʘ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʧʨʦʛʥʦʟʘ ʠʟʤʝʥʝʥʠʡ ʩʪʦʢʘ 
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ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʥʘ ʨʠʩ. 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʥʪʝʨʚʘʣʳ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʜʣʷ ʧʨʦ-
ʛʥʦʟʘ ʩʪʦʢʘ ʃʝʥʳ, ʙʘʩʩʝʡʥ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʩʚʦʝʛʦ ʨʦʜʘ çʧʦʣʠʛʦʥʦʤè ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʚʦ-
ʣʶʮʠʠ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʚʩʣʝʜʩʪʚʠʝ ʧʘʨʥʠʢʦʚʦʛʦ ʵʬʬʝʢʪʘ. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʳ 
ʜʘʥʥʳʝ ʧʦ ʧʨʦʛʥʦʟʠʨʫʝʤʦʡ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʩʪʦʢʘ ʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʳʭ ʜʦʚʝʨʠʪʝʣʴʥʳʭ ʠʥ-
ʪʝʨʚʘʣʦʚ ʠʟ ʨʘʙʦʪʳ [7], ʠʩʧʦʣʴʟʫʶʱʝʡ ʥʘʠʙʦʣʝʝ ʘʜʝʢʚʘʪʥʫʶ ʤʦʜʝʣʴ ʜʣʷ ʦʧʠʩʘʥʠʷ ʵʚʘʧʦʪʨʘʥʩ-
ʧʠʨʘʮʠʠ, ʧʦʯʚ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ. ɺ ʵʪʦʡ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥ ʦʩʨʝʜʥʝʥʥʳʡ ʧʦ 
ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ ʩʮʝʥʘʨʠʝʚ ʧʨʦʛʥʦʟ. ʆʥ ʩʦʧʦʩʪʘʚʣʝʥ ʩ ʥʘʰʠʤʠ ʠʥʪʝʨʚʘʣʘʤʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, 
ʪʘʢʞʝ ʨʘʩʩʯʠʪʘʥʥʳʤʠ ʧʦ ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ ʨʝʘʣʠʟʘʮʠʡ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʛʣʦʙʘʣʴʥʦʡ 
ʪʝʤʧʝʨʘʪʫʨʳ (ʚ ʥʘʰʝʡ ʪʨʘʢʪʦʚʢʝ) ʠ ʧʦ ʦʩʥʦʚʥʳʤ ʩʮʝʥʘʨʠʷʤ. ʅʘ ʛʨʘʬʠʢʝ ʦʪʤʝʯʝʥʳ ʥʝ ʪʦʣʴʢʦ 
ʨʘʩʩʯʠʪʘʥʥʳʝ ʘʚʪʦʨʘʤʠ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ʜʠʘʧʘʟʦʥʳ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʜʘʪ ʥʘʩʪʫʧʣʝʥʠʷ ʧʨʦ-
ʛʥʦʟʠʨʫʝʤʳʭ ʠʟʤʝʥʝʥʠʡ, ʥʦ ʠ ʜʠʘʧʘʟʦʥʳ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʧʨʦʛʥʦʟʦʚ ʩʘʤʠʭ ʟʥʘʯʝʥʠʡ ʩʪʦʢʘ 
(ʧʫʥʢʪʠʨʦʤ). ʆʯʝʚʠʜʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʨʘʩʩʯʠʪʘʥʥʳʭ ʥʘʤʠ ʜʠʘʧʘʟʦʥʦʚ ʥʝʦʧʨʝʜʝ-
ʣʝʥʥʦʩʪʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʦʮʝʥʢʘʤʠ. 

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ (ʨʠʩ. 1ʘ) ʧʨʝʦʙʣʘʜʘʥʠʝ ʜʠʘʧʘʟʦʥʘ 
ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ ʚʩʣʝʜʩʪʚʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʛʣʦʙʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ, ʦʧʠʩʳʚʘʝʤʳʭ 
ʪʝʦʨʠʝʡ ʍʘʩʩʝʣʴʤʘʥʥʘ, ʥʘʜ ʜʠʘʧʘʟʦʥʦʤ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʩʮʝ-
ʥʘʨʠʷʤʠ ʵʤʠʩʩʠʠ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ ʘʪʤʦʩʬʝʨʫ. ʉʣʝʜʩʪʚʠʝʤ ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ ʩʨʝʜʥʝ-
ʢʚʘʜʨʘʪʠʯʥʦʤ ʫʚʝʣʠʯʝʥʠʝ ʛʣʦʙʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ 2Áʉ, ʢʦʪʦʨʦʝ ʩʯʠʪʘʝʪʩʷ ʤʥʦʛʠʤʠ ʘʚʪʦ-
ʨʘʤʠ çʢʨʠʪʠʯʝʩʢʠʤè, ʤʦʞʝʪ ʥʘʩʪʫʧʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʦʜʥʦ ʠ ʪʦʞʝ ʚʨʝʤʷ ʢʘʢ ʜʣʷ çʚʳʩʦʢʦʛʦè, 
ʪʘʢ ʠ ʜʣʷ çʥʠʟʢʦʛʦè ʩʮʝʥʘʨʠʝʚ ī ʚ ʧʝʨʠʦʜ ʩ 2028 ʧʦ 2030 ʛ. (ʪʦ ʝʩʪʴ, ʧʨʠʤʝʨʥʦ ʥʘ ʜʝʢʘʜʫ 
ʨʘʥʴʰʝ, ʯʝʤ ʧʨʦʛʥʦʟʠʨʫʝʪ IPCC). 

ɼʨʫʛʠʤ ʩʣʝʜʩʪʚʠʝʤ ʦʪʤʝʯʝʥʥʦʡ ʦʩʦʙʝʥʥʦʩʪʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ çʧʨʦʝʢʮʠʡè ʷʚʣʷʝʪʩʷ ʪʦʪ 
ʬʘʢʪ, ʯʪʦ ʧʨʦʛʥʦʟʳ ʩ ʫʯʝʪʦʤ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ ʦʙʦʠʭ ʪʠʧʦʚ ʤʘʣʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʧʨʦʛʥʦʟʦʚ ʩ 
ʫʯʝʪʦʤ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ ʪʦʣʴʢʦ ʚʩʣʝʜʩʪʚʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʛʣʦʙʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ: 
ʦʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʩʭʦʜʩʪʚʦ ʛʨʘʬʠʢʦʚ ʥʘ ʨʠʩ. 1ʘ ʠ 1ʙ. 

ʊʝ ʞʝ ʦʩʦʙʝʥʥʦʩʪʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʧʨʝʜʣʦʞʝʥʥʳʭ ʘʚʪʦʨʘʤʠ ʧʨʦʛʥʦʟʦʚ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ī ʢʘʢ ʛʣʦʙʘʣʴʥʦ ʦʩʨʝʜʥʝʥʥʳʭ (ʨʠʩ. 2), ʪʘʢ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ (ʨʠʩ. 3). ɺʦ ʚʩʝʭ 
ʩʣʫʯʘʷʭ ʚʝʨʦʷʪʥʳʝ ʜʘʪʳ ʦʧʨʝʜʝʣʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʢ ʙʳ çʨʘʩʪʷʛʠʚʘʶʪʩʷè ʥʘ 
ʙ·ʣʴʰʫʶ ʯʘʩʪʴ ʦʩʪʘʚʰʝʛʦʩʷ ʩʪʦʣʝʪʠʷ, ʘ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʚʳʭʦʜʷʪ ʟʘ ʧʨʝʜʝʣʳ XXI  ʚʝʢʘ. 

ʆʩʦʙʝʥʥʦ ʚʝʣʠʢʦ ʦʪʣʠʯʠʝ ʧʨʝʜʣʘʛʘʝʤʳʭ ʘʚʪʦʨʘʤʠ ʧʨʦʛʥʦʟʦʚ ʦʪ ʦʙʳʯʥʦ ʧʨʠʚʦʜʠʤʳʭ ʚ 
ʣʠʪʝʨʘʪʫʨʝ ī ʜʣʷ ʙʘʩʩʝʡʥʦʚ ʨʝʢ ʩʝʚʝʨʘ ʉʠʙʠʨʠ ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ. ʉʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʳʝ ʜʠʘ-
ʧʘʟʦʥʳ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʧʨʦʛʥʦʟʘ ʥʘ ʨʠʩ. 3 ʟʘʥʠʤʘʶʪ ʙ·ʣʴʰʫʶ ʯʘʩʪʴ ʚʩʝʛʦ ʧʦʣʷ ʛʨʘʬʠʢʘ, ʘ 
ʝʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ ʧʨʠʤʝʨʥʦ ʚ 33% ʩʣʫʯʘʝʚ ʦʮʝʥʢʠ ʜʦʣʞʥʳ ʚʳʭʦʜʠʪʴ ʟʘ ʧʨʝʜʝʣʳ ʵʪʠʭ ʜʠʘʧʘʟʦ-
ʥʦʚ, ʪʦ ʬʘʢʪʠʯʝʩʢʠ ʚʩʝ ʧʦʣʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ʥʘ ʨʠʩ. 3 ʥʘʭʦʜʠʪʩʷ ʚ ʟʦʥʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ. 
ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʩʪʦʢ ʃʝʥʳ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴʩʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʫʶ ʚʝʣʠʯʠʥʫ ʢʘʢ ʯʝʨʝʟ ʥʝʤʥʦʛʠʝ 
ʛʦʜʳ, ʪʘʢ ʠ ʚ XXII  ʚʝʢʝ. 

ʆʪʤʝʪʠʤ ʩʣʝʜʫʶʱʝʝ: ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʟʤʝʥʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʭʘʨʘʢ-
ʪʝʨʠʩʪʠʢ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚʩʣʝʜʩʪʚʠʝ ʧʘʨʥʠʢʦʚʦʛʦ ʵʬʬʝʢʪʘ ʫʜʝʣʷʝʪʩʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦ-
ʩʪʷʤ ʚ ʦʮʝʥʢʘʭ ʠʟʤʝʥʝʥʠʡ ʩʘʤʠʭ ʵʪʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʨʠ ʵʪʦʤ ʥʘ ʜʠʘʧʘʟʦʥʳ ʥʝʦʧʨʝʜʝʣʝʥʥʦ-
ʩʪʠ ʜʘʪ ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʟʤʝʥʝʥʠʡ ʧʦʯʪʠ ʥʝ ʦʙʨʘʱʘʝʪʩʷ ʚʥʠʤʘʥʠʝ. ʇʨʝʜʩʪʘʚ-
ʣʷʝʪʩʷ, ʦʜʥʘʢʦ, ʯʪʦ ʵʪʦ ʚʪʦʨʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʥʘʨʷʜʫ ʩʦ ʩʚʷʟʘʥʥʳʤʠ ʩ ʥʠʤ çʦʰʠʙʢʘʤʠè ʚ 
ʦʮʝʥʢʘʭ ʩʘʤʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʦ ʠ ʚ ʪʨʘʢʪʦʚʢʝ ʜʦʚʝʨʠʪʝʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʤʦ-
ʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʜʘʣʝʢʦ ʠʜʫʱʠʤ ʚʳʚʦʜʘʤ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʪʝʭ ʩʣʫ-
ʯʘʷʭ, ʢʦʛʜʘ ʠʟʫʯʘʝʤʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʠʟʤʝʥʝʥʠʷʤ ʛʣʦʙʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, 
ʤʳ ʤʦʞʝʤ ʧʳʪʘʪʴʩʷ ʦʮʝʥʠʪʴ ʥʝ ʩʘʤʠ ʙʫʜʫʱʠʝ ʠʟʤʝʥʝʥʠʷ, ʘ ʣʠʰʴ ʚʦʟʤʦʞʥʳʡ ʤʘʩʰʪʘʙ ʵʪʠʭ 
ʠʟʤʝʥʝʥʠʡ ī ʧʨʠ ʵʪʦʤ ʬʘʢʪʠʯʝʩʢʠ ʥʝ ʤʦʞʝʤ ʩʢʘʟʘʪʴ, ʢʦʛʜʘ ʦʥʠ ʧʨʦʠʟʦʡʜʫʪ. 

ʉʢʘʟʘʥʥʦʝ ʚʳʰʝ ʪʨʝʙʫʝʪ ʠʟʤʝʥʠʪʴ ʩʘʤʫ ʢʦʥʮʝʧʮʠʶ çʧʘʨʥʠʢʦʚʳʭè ʧʨʦʛʥʦʟʦʚ. ʋʚʝʣʠʯʝ-
ʥʠʝ ʜʠʘʧʘʟʦʥʦʚ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ ʪʘʢʠʭ ʧʨʦʛʥʦʟʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʝʱʝ ʙʦʣʴʰʝʤ ʫʚʝʣʠʯʝ-
ʥʠʠ ʨʠʩʢʦʚ ʚʩʣʝʜʩʪʚʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʠ ʦ ʨʘʩʪʫʱʝʡ ʩʨʦʯʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦ-
ʧʨʠʷʪʠʡ ʧʦ ʦʛʨʘʥʠʯʝʥʠʶ ʚʳʙʨʦʩʘ ʚ ʘʪʤʦʩʬʝʨʫ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ. 

ɺʳʚʦʜʳ. 
1. ʊʝʦʨʠʷ ʢʣʠʤʘʪʘ ʂ.ʍʘʩʩʝʣʴʤʘʥʥʘ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʦʧʠʩʳʚʘʝʪ ʠʟʤʝʥʝʥʠʷ ʛʣʦ-

ʙʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʛʝʥʝʨʠʨʫʝʤʳʝ ʧʦʜʘʚʣʷʶʱʠʤ ʙʦʣʴʰʠʥʩʪʚʦʤ ʤʦʜʝʣʝʡ CMIP-6. 
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2. ɼʣʷ ʥʝʩʢʦʣʴʢʠʭ ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʚʳʪʝʢʘʶʱʘʷ ʠʟ ʪʝʦʨʠʠ ʤʦʜʝʣʴ ʜʠʩʢʨʝʪ-
ʥʦʛʦ ʚʠʥʝʨʦʚʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʜʣʷ ʦʧʠʩʘʥʠʷ ʠʟʤʝʥʝʥʠʡ ʛʣʦʙʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦʧʦʣʥʷʝʪʩʷ 
ʜʝʪʝʨʤʠʥʠʩʪʠʯʝʩʢʠʤ ʪʨʝʥʜʦʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ.  

3. ʇʨʦʛʥʦʟʳ, ʫʯʠʪʳʚʘʶʱʠʝ ʢʘʞʜʳʡ ʠʟ ʩʮʝʥʘʨʠʝʚ ʵʤʠʩʩʠʠ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʜʘʶʪ 
ʥʘʤʥʦʛʦ ʙʦʣʝʝ ʰʠʨʦʢʠʝ ʜʠʘʧʘʟʦʥʳ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ï ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʣʘʛʘʝʤʳʤʠ IPCC. 

4. ɺ ʮʝʣʦʤ, ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʧʨʦʛʥʦʟʦʚ ʛʣʦʙʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʚʩʣʝʜʩʪʚʠʝ ʧʨʠʨʦʜ-
ʥʳʭ ʠʟʤʝʥʝʥʠʡ ʤʦʛʫʪ ʧʨʝʚʳʰʘʪʴ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʩʮʝʥʘʨʠʷʤʠ 
ʵʤʠʩʩʠʠ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ ʘʪʤʦʩʬʝʨʫ. ʕʪʦʪ ʨʝʟʫʣʴʪʘʪ ʧʨʠʤʝʥʠʤ ʠ ʢ ʧʨʦʛʥʦʟʫ ʛʠʜʨʦʣʦʛʠʯʝ-
ʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

5. ʅʘʨʷʜʫ ʩ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʧʨʦʛʥʦ-
ʟʦʚ ʚ ʚʠʜʝ ʜʦʚʝʨʠʪʝʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʜʣʷ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚʘʞʥʦʡ ʷʚʣʷʝʪʩʷ 
ʦʮʝʥʢʘ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ ʜʘʪ ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʩʠ-
ʩʪʝʤʝ. ʅʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʪʘʢʦʛʦ ʨʦʜʘ ʤʦʞʝʪ ʦʭʚʘʪʳʚʘʪʴ ʙ·ʣʴʰʫʶ ʯʘʩʪʴ XXI  ʚ. ʠʣʠ ʜʘʞʝ ʚʩʝ 
ʦʩʪʘʚʰʠʝʩʷ ʜʝʩʷʪʠʣʝʪʠʷ ʚʝʢʘ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʯʘʱʝ ʚʩʝʛʦ ʤʳ ʤʦʞʝʤ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ, ʢʘʢʠʝ 
ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ, ʥʦ ʥʝ ʤʦʞʝʤ ʩʢʘʟʘʪʴ, ʢʦʛʜʘ ʢʦʥʢʨʝʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʟʦʡʜʫʪ. ʕʪʦ 
ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴ ʠʟʤʝʥʝʥʠʡ ʚ ʩʘʤʦʡ ʢʦʥʮʝʧʮʠʠ ʧʨʦʛʥʦʟʦʚ. 

6. ʉʢʘʟʘʥʥʦʝ ʚʳʰʝ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʫʩʣʦʚʠʷʤ ʉʠʙʠʨʠ, ʢʘʢ ʨʝʛʠʦʥʘ, ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝ-
ʧʝʥʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʢ ʠʟʤʝʥʝʥʠʷʤ ʛʣʦʙʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ī ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʢ ʫʩʣʦʚʠʷʤ ʚ 
ʙʘʩʩʝʡʥʝ ʨ. ʃʝʥʳ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʦʛʦ ʨʝʯʥʦʛʦ ʙʘʩʩʝʡʥʘ, ʧʦʜʚʝʨʞʝʥʥʦʛʦ ʚʣʠʷʥʠʶ ʧʘʨʥʠ-
ʢʦʚʦʛʦ ʧʦʪʝʧʣʝʥʠʷ. 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʪʝʤʳ ˉ FMWZ-2025-0001 ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʀɺʇ ʈɸʅ. 
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ɸ.ɺ. ɼʫʜʥʠʢ, ʅ.ɻ. ʇʨʫʜʥʠʢʦʚʘ 

 

ʈʆʃʔ ɻʆʉʊʀʅʀʏʅʆʁ ʀʅɼʋʉʊʈʀʀ ɺ ʈɸɿɺʀʊʀʀ ʊʋʈʀɿʄɸ  

ʈɽʉʇʋɹʃʀʂʀ ʂɸɿɸʍʉʊɸʅ 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʦʩʪʠʥʠʯʥʦʡ ʠʥ-

ʜʫʩʪʨʠʠ ʠ ʪʫʨʠʟʤʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ. ʇʦʢʘʟʘʥʘ ʜʠʥʘʤʠʢʘ ʠ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʛʦʩ-

ʪʠʥʠʯʥʦʡ ʠʥʜʫʩʪʨʠʠ ʠ ʪʫʨʠʟʤʘ ʚ ʨʝʛʠʦʥʝ, ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʣʘʙʳʭ ʩʪʦʨʦʥ, ʧʨʝʜʣʦʞʝʥʳ ʨʝʢʦ-

ʤʝʥʜʘʮʠʠ ʠ ʦʩʥʦʚʥʳʝ ʧʫʪʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʚ ʈʝʩʧʫʙʣʠʢʝ. ʅʘʫʯ-

ʥʘʷ ʥʦʚʠʟʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʫʛʣʫʙʣʝʥʥʦʤ ʠʟʫʯʝʥʠʠ ʛʦʩʪʠʥʠʯʥʦʡ ʠ ʪʫʨʠʩʪʩʢʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʂʘʟʘʭʩʪʘʥʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʨʝʥʪʘʙʝʣʴʥʦʡ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʠ ʩʦʮʠ-

ʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʪʫʨʠʩʪʩʢʦʡ ʠʥʜʫʩʪʨʠʠ, ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʪʫʨʠʩʪʦʚ ʚ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʫʩʣʫʛʘʭ. ʈʝʢʦʤʝʥʜʘʮʠʠ ʠ ʚʳʚʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʛʦʩ-

ʪʠʥʠʯʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ, ʪʫʨʠʩʪʠʯʝʩʢʠʤʠ ʘʛʝʥʪʩʪʚʘʤʠ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʚ ʨʘʟʚʠʪʠʝ ʛʦʩʪʠʥʠʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʂʣʶʯʝʳʝ ʩʣʦʚʘ: ʛʦʩʪʠʥʠʯʥʘʷ ʠʥʜʫʩʪʨʠʷ, ʪʫʨʠʟʤ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. 

 

A.V. Dudnik, N.G. Prudnikova 

 

THE ROLE OF THE HOTEL INDUSTRY IN THE DEVELOPMENT OF TOURISM 

IN THE REPUBLIC OF KAZAKHSTAN  

 

Abstract. The article is devoted to the study of the current state of the hotel industry and tourism 

in the Republic of Kazakhstan. The dynamics and current state of the hotel industry and tourism in 

the region are shown, the analysis of weaknesses is carried out, recommendations and the main ways 

of increasing the effectiveness of tourism development in the Republic are proposed. The scientific 

novelty of the research consists in an in-depth study of the hotel and tourism activities in Kazakhstan 

for the formation of a highly profitable, competitive and socially oriented tourism industry, and meet-

ing the needs of tourists in a variety of services. The recommendations and conclusions of the study 

can be used by hotel companies, government agencies, and travel agencies to optimize operations and 

attract investment in the development of hotel infrastructure. 

Keywords: hotel industry, tourism, Republic of Kazakhstan, infrastructure. 

 

ɺʚʝʜʝʥʠʝ. ʈʘʟʚʠʪʠʝ ʪʫʨʠʟʤʘ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘ-

ʯʝʡ. ɻʦʩʪʠʥʠʯʥʘʷ ʠʥʜʫʩʪʨʠʷ ʠʛʨʘʝʪ ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʪʫʨʠʟʤʘ ʢʘʢ ʚ ʤʠʨʦʚʦʤ ʤʘʩ-

ʰʪʘʙʝ, ʪʘʢ ʠ ʥʘ ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥ ʠ ʨʝʛʠʦʥʦʚ. ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ, ʥʝ ʷʚʣʷʝʪʩʷ ʠʩ-

ʢʣʶʯʝʥʠʝʤ, ʧʦʩʢʦʣʴʢʫ ʪʫʨʠʩʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ, ʘ ʨʘʟʚʠ-

ʪʠʝ ʛʦʩʪʠʥʠʯʥʦʡ ʩʬʝʨʳ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʨʠʚʣʝʯʝʥʠʠ ʠ ʫʜʝʨʞʘʥʠʠ ʪʫʨʠʩʪʦʚ. ɺ ʨʘʟʚʠ-

ʪʠʠ ʪʫʨʠʩʪʩʢʠʭ ʫʩʣʫʛ ʚ ʈʝʩʧʫʙʣʠʢʝ ʩʫʱʝʩʪʚʫʶʪ ʧʨʦʙʣʝʤʳ, ʪʘʢʠʝ ʢʘʢ: ʨʘʟʚʠʪʠʝ ʠʥʬʨʘʩʪʨʫʢ-

ʪʫʨr, ʧʦʜʛʦʪʦʚʢʘ ʢʘʜʨʦʚ, ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʫʩʣʫʛ. 

ɼʣʷ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ. ʄʘʣʦ ʚʥʠʤʘʥʠʷ 

ʫʜʝʣʷʣʦʩʴ ʵʪʦʡ ʩʬʝʨʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ, ʥʦ ʩʪʨʘʥʘ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʟʤʝʥʠʣʘʩʴ ʠ 

ʥʘ ʨʘʟʚʠʪʠʝ ʵʪʦʛʦ ʩʧʝʢʪʨʘ ʦʙʨʘʱʘʶʪ ʚʩʝ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ. ɺ ʂʘʟʘʭʩʪʘʥʝ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʘʟʚʠʪʴ ʚʩʝ ʚʠʜʳ ʪʫʨʠʟʤʘ, ʦʪ ʦʙʳʯʥʦʛʦ ʛʦʨʥʦʛʦ ʪʫʨʠʟʤʘ ʜʦ ʪʫʨʠʟʤʘ çʐʸʣʢʦʚʦʛʦ ʧʫʪʠè. ʕʪʥʠ-

ʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʘʥʳ ʟʘʥʠʤʘʶʪ ʦʩʦʙʦʝ ʤʝʩʪʦ ʚ ʢʫʣʴʪʫʨʝ, ʠ ʦʥʠ ʧʦʣʫʯʠʣʠ ʠʟʚʝʩʪʥʦʩʪʴ 
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ʜʘʞʝ ʟʘ ʝʸ ʧʨʝʜʝʣʘʤʠ. ɺʩʝ ʚʳʰʝʩʢʘʟʘʥʥʦʝ ʧʦʜʯʝʨʢʠʚʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦ-

ʪʦʨʘʷ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʪʫʨʠʩʪʩʢʠʭ ʫʩʣʫʛ ʠ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʧʦ 

ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʂʘʟʘʭʩʪʘʥʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʊʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʨʘ-

ʙʦʪʳ ʧʦʩʣʫʞʠʣʠ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʫʯʸʥʳʭ ʚ ʦʙʣʘʩʪʠ ʘʥʘ-

ʣʠʟʘ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʠ ʝʛʦ ʧʝʨʩʧʝʢʪʠʚ ʚ ʤʠʨʝ, ʘ ʪʘʢʞʝ ʧʦʪʝʥʮʠʘʣʘ ʨʘʟ-

ʚʠʪʠʷ ʛʦʩʪʠʥʠʯʥʦʡ ʠʥʜʫʩʪʨʠʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪʩʷ ʚ ʨʘʙʦʪʘʭ 

ɻ.ʇ. ɼʦʣʞʝʥʢʦ, ɾ.ɸ. ʉʘʜʳʢʦʚʘ, ʐ.ɹ. ʇʘʥʘʭʦʚʦʡ, ɼ.ɻ. ʄʘʤʨʘʝʚʦʡ, ʃ.ɺ. ʊʘʰʝʥʦʚʦʡ, ɽ.ɸ. ʐʘʤ-

ʰʠʝʚʘ, ʅ.ɽ. ɻʦʨʶʰʢʠʥʦʡ, ʄ.ɺ. ɸʙʫʰʝʥʢʦʚʦʡ ʠ ʜʨʫʛʠʭ. ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʩʨʘʚʥʠʪʝʣʴʥʦ-

ʦʧʠʩʘʪʝʣʴʥʳʡ ʤʝʪʦʜ, ʘʥʘʣʠʟ ʠ ʩʠʥʪʝʟ ʠʥʬʦʨʤʘʮʠʠ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʜʘʥʥʳʭ, SWOT-ʘʥʘʣʠʟ, ʤʝ-

ʪʦʜʳ ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʘ, ʦʙʦʙʱʝʥʠʝ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʊʫʨʠʟʤ ʠ ʛʦʩʪʠʥʠʮʳ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʚʟʘ-

ʠʤʥʦ ʜʦʧʦʣʥʷʶʪʩʷ. ʆʪʝʣʠ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʪʫʨʠʩʪʩʢʦʡ ʦʪ-

ʨʘʩʣʠ ʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʛʦʩʪʷʤ ʢʦʤʬʦʨʪʘʙʝʣʴʥʦʝ ʧʨʦʞʠʚʘʥʠʝ ʚʦ ʚʨʝʤʷ ʠʭ ʧʫʪʝʰʝʩʪʚʠʷ. ʊʫ-

ʨʠʟʤ ʠ ʛʦʩʪʠʥʠʮʳ ʦʙʲʝʜʠʥʷʝʪ ʦʜʥʘ ʦʙʱʘʷ ʮʝʣʴ ï ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʢʘʪʝʛʦʨʠʡ ʪʫʨʠʩʪʦʚ.  

 

 
ʈʠʩʫʥʦʢ 1. ï ʈʝʡʪʠʥʛ ʩʪʨʘʥ ʤʠʨʘ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʪʫʨʠʩʪʦʚ ʧʦ ʠʪʦʛʘʤ 2024 ʛʦʜ  

(ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ ʧʦ ʜʘʥʥʳʤ [6]) 

 

ʂʘʟʘʭʩʪʘʥ ʚ ʨʝʡʪʠʥʛʝ ʠʥʜʝʢʩ ʨʘʟʚʠʪʠʷ ʧʫʪʝʰʝʩʪʚʠʡ ʠ ʪʫʨʠʟʤʘ ɺʩʝʤʠʨʥʦʛʦ ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʛʦ ʬʦʨʫʤʘ ʚ 2024 ʛʦʜʫ ʟʘʥʷʣ 52 ʤʝʩʪʦ ʠʟ 119 ʩʪʨʘʥ, ʝʛʦ ʧʦʩʝʪʠʣʠ 1,2 ʤʣʥ ʠʥʦʩʪʨʘʥʥʳʭ 

ʪʫʨʠʩʪʦʚ. ʊʫʨʠʩʪʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʢʘʪʝʛʦʨʠʡ ʪʫʨʠ-

ʩʪʦʚ. ʊʫʨʠʩʪʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʂʘʟʘʭʩʪʘʥʘ ʦʙʣʘʜʘʝʪ ʙʦʛʘʪʩʪʚʦʤ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝʤ, ʧʨʝʜʣʘʛʘʷ ʫʥʠ-

ʢʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʦʯʪʠ ʚʩʝʭ ʚʠʜʦʚ ʪʫʨʠʟʤʘ, ʥʘʯʠʥʘʷ ʩ ʢʫʣʴʪʫʨʥʦ-ʧʦʟʥʘʚʘ-

ʪʝʣʴʥʦʛʦ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʧʦʩʝʱʝʥʠʝʤ ʠʩʪʦʨʠʯʝʩʢʠʭ ʠ ʢʫʣʴʪʫʨʥʳʭ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ, ʠ 

ʜʦ ʘʢʪʠʚʥʦʛʦ ʠ ʧʨʠʢʣʶʯʝʥʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ, ʘ ʪʘʢʞʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ. ɺ ʩʪʨʘʥʝ ʥʘʩʯʠ-

ʪʳʚʘʝʪʩʷ ʦʢʦʣʦ 100 ʧʨʠʨʦʜʥʳʭ ʣʝʯʝʙʥʳʭ ʚʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʙʦʣʝʝ 9000 ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ. 
 



164 

 
ʈʠʩʫʥʦʢ 2. ï ʊʫʨʠʩʪʩʢʠʡ ʧʦʪʦʢ ʧʦ ʮʝʣʷʤ ʧʦʝʟʜʦʢ ʟʘ 2024 ʛʦʜ  

(ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ ʧʦ ʜʘʥʥʳʤ [6]) 

 

ʇʦʢʘʟʘʪʝʣʠ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʧʦʪʦʢʘ ʧʦ ʮʝʣʷʤ ʧʦʝʟʜʢʠ 2019ï2024 ʛʦʜʘ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʧʦʝʟʜʦʢ ʦʩʪʘʣʩʷ ʦʪʜʳʭ, ʭʦʪʷ ʚʦʚʨʝʤʷ ʧʘʥʜʝʤʠʠ 2020 ʠ 2021 ʛʦʜʦʚ ʜʦʣʷ ʪʫʨʠ-

ʩʪʠʯʝʩʢʠʭ ʧʦʝʟʜʦʢ ʥʝʩʢʦʣʴʢʦ ʩʥʠʟʠʣʘʩʴ ʩ 57% ʚ 2019 ʛʦʜʫ ʜʦ 53% ʚ 2024 ʛʦʜʫ. ʇʦʝʟʜʢʠ ʵʪʥʠ-

ʯʝʩʢʦʡ, ʨʝʣʠʛʠʦʟʥʦʡ ʠ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʫʚʝʣʠʯʠʣʠʩʴ. 

ʉʦʪʨʫʜʥʠʢʠ ʨʘʟʣʠʯʥʳʭ ʧʨʦʬʝʩʩʠʡ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʩʬʝʨʝ ʪʫʨʠʟʤʘ ʠ ʛʦʩʪʝʧʨʠʠʤʩʪʚʘ, ʫʜʦ-

ʚʣʝʪʚʦʨʷʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʟʘʧʨʦʩʳ ʠ ʞʝʣʘʥʠʷ ʪʫʨʠʩʪʦʚ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʮʝʣʠ ʠ ʧʨʠʯʠʥʳ ʠʭ 

ʧʦʝʟʜʢʠ. ɻʦʩʪʠʥʠʮʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʠʚʣʝʯʝʥʠʠ ʠ ʫʜʝʨʞʘʥʠʠ ʪʫʨʠʩʪʦʚ. ʍʦʨʦʰʝʝ ʨʘʟ-

ʤʝʱʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʚʳʙʦʨ ʧʫʥʢʪʘ ʥʘʟʥʘʯʝʥʠʷ. ʊʫ-

ʨʠʩʪʳ ʠʱʫʪ ʛʦʩʪʠʥʠʮʳ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʠʭ ʧʨʝʜʧʦʯʪʝʥʠʷʤ ʧʦ ʩʪʠʣʶ, ʨʘʩʧʦʣʦʞʝʥʠʶ, 

ʮʝʥʝ ʠ ʫʨʦʚʥʶ ʩʝʨʚʠʩʘ. ʂʘʯʝʩʪʚʝʥʥʳʝ ʛʦʩʪʠʥʠʮʳ ʩʧʦʩʦʙʥʳ ʧʨʠʚʣʝʯʴ ʙʦʣʴʰʝ ʛʦʩʪʝʡ, ʫʣʫʯ-

ʰʠʪʴ ʠʤʠʜʞ ʠ ʫʚʝʣʠʯʠʪʴ ʪʫʨʠʩʪʠʯʝʩʢʠʡ ʧʦʪʦʢ ʚ ʨʝʛʠʦʥʝ. 

 

ʊʘʙʣʠʮʘ 1 ï ʄʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʙʘʟʘ ʛʦʩʪʠʥʠʯʥʦʛʦ ʭʦʟʷʡʩʪʚʘ  

ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʛʦʩʪʠʥʠʮ ʟʘ 2024 ʛʦʜ [2] 
  

ɺʩʝʛʦ 

ɺ ʪʦʤ ʯʠʩʣʝ 

5* 4* 3* 2* 1* 

ʛʦʩʪʠʥʠʮʘ 

ʙʝʟ ʢʘʪʝʛʦ-

ʨʠʡ 

ʧʨʦʯʠʝ ʤʝʩʪʘ 

ʨʘʟʤʝʱʝʥʠʷ 

ʂʦʣʠʯʝʩʪʚʦ ʤʝʩʪ 

ʨʘʟʤʝʱʝʥʠʷ, ʝʜʠ-

ʥʠʮ 

4 009 25 58 33 4 2 2 101 1 786 

ʂʦʣʠʯʝʩʪʚʦ ʥʦʤʝ-

ʨʦʚ, ʝʜʠʥʠʮ 
85 461 3 864 4 265 2 199 183 87 44 600 30 263 

ʠʟ ʥʠʭ         

ʘʧʘʨʪʘʤʝʥʪʦʚ 2 797 276 167 - - - 2 354 - 

ʢʣʘʩʩʘ çʣʶʢʩè 10 862 1 165 695 263 34 6 5 914 2 785 

ʩʪʘʥʜʘʨʪʥʳʭ ʥʦ-

ʤʝʨʦʚ 
58 764 2 400 3 387 1 892 121 78 33 518 17 368 

ʙʝʟ ʫʜʦʙʩʪʚ 12 222 - x 11 x 3 2 314 9 861 

 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʫʨʠʟʤ ʩʪʠʤʫʣʠʨʫʝʪ ʨʘʟʚʠʪʠʝ ʛʦʩʪʠʥʠʯʥʦʛʦ ʙʠʟʥʝʩʘ. ʏʝʤ ʙʦʣʴʰʝ ʪʫʨʠ-

ʩʪʠʯʝʩʢʠʭ ʧʦʩʝʱʝʥʠʡ, ʪʝʤ ʙʦʣʴʰʝ ʥʘʙʣʶʜʘʝʪʩʷ ʩʧʨʦʩ ʥʘ ʛʦʩʪʠʥʠʯʥʳʝ ʫʩʣʫʛʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʛʦʩʪʠʥʠʮʘʤ ʨʘʟʚʠʚʘʪʴʩʷ, ʫʣʫʯʰʘʪʴ ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʨʘʩʰʠʨʷʪʴ ʘʩʩʦʨʪʠʤʝʥʪ ʧʨʝʜʣʘʛʘ-

ʝʤrʭ ʫʩʣʫʛ ʠ ʧʦʚʳʰʘʪʴ ʩʪʘʥʜʘʨʪʳ.  
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ʋʧʨʘʚʣʝʥʯʝʩʢʦʤʫ ʟʚʝʥʫ ʛʦʩʪʠʥʠʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʥʝʦʙʭʦʜʠʤʦ ʨʘʙʦʪʘʪʴ ʚ ʩʣʝʜʫʶʱʠʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ: ʧʨʦʜʦʣʞʘʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʨʘʙʦʪʳ ʩʣʫʞʙʳ ʧʝʨʩʦʥʘʣʘ; ʧʨʦʚʦʜʠʪʴ ʤʦʜʝʨ-

ʥʠʟʘʮʠʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ: ʦʙʥʦʚʣʝʥʠʝ ʥʦʤʝʨʥʦʛʦ ʬʦʥʜʘ ʠ ʚʩʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʛʦʩʪʠʥʠʯ-

ʥʦʛʦ ʢʦʤʧʣʝʢʩʘ; ʚʥʝʜʨʷʪʴ ʩʠʩʪʝʤʫ ʣʦʷʣʴʥʦʩʪʠ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʭʦʨʦʰʝʛʦ ʦʙʨʘʟʘ ʫ ʧʦʩʪʦʷʥ-

ʥʳʭ ʢʣʠʝʥʪʦʚ ʛʦʩʪʠʥʠʮʳ; ʚʥʝʜʨʷʪʴ ʚ ʰʪʘʪ ʩʦʪʨʫʜʥʠʢʦʚ ʚ ʩʬʝʨʝ IT, ʙʨʝʥʜ ï ʤʝʥʝʜʞʝʨʘ; ʧʨʦʚʦ-

ʜʠʪʴ ʨʝʛʫʣʷʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʦʪʟʳʚʦʚ ʛʦʩʪʝʡ. 

 
ʈʠʩʫʥʦʢ 3. ï ʂʦʣʠʯʝʩʪʚʦ ʦʙʩʣʫʞʝʥʥʳʭ ʛʦʩʪʝʡ ʤʝʩʪʘʤʠ ʨʘʟʤʝʱʝʥʠʷ  

ʧʦ ʠʪʦʛʘʤ 2022ï2023 ʛʛ. ʚ ʈʂ [1] 
 

ʇʦ ʠʪʦʛʘʤ 2023 ʛʦʜʘ ʢʘʟʘʭʩʪʘʥʩʢʠʝ ʜʦʤʘ ʦʪʜʳʭʘ, ʛʦʩʪʝʚʳʝ ʜʦʤʘ ʠ ʧʦʜʦʙʥʳʝ ʤʝʩʪʘ ʨʘʟʤʝ-

ʱʝʥʠʷ ʦʙʩʣʫʞʠʣʠ ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝ ʛʦʩʪʝʡ ʯʝʤ ʟʘ ʚʝʩʴ ʧʨʝʜʳʜʫʱʠʡ 2022 ʛʦʜ. ʕʪʦ ʛʦʚʦʨʠʪ 

ʦ ʪʦʤ, ʯʪʦ ʠʥʜʫʩʪʨʠʷ ʛʦʩʪʝʧʨʠʠʤʩʪʚʘ ʠ ʪʫʨʠʩʪʩʢʠʡ ʧʦʪʦʢ ʚ ʩʪʨʘʥʫ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʩʪʸʪ. 
 

 
ʈʠʩʫʥʦʢ 4. ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʢʪʦʚ ʨʘʟʤʝʱʝʥʠʷ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʚ ʈʂ [1] 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʥʘʙʣʶʜʘʝʪʩʷ ʩʪʨʝʤʠʪʝʣʴʥʳʡ ʨʦʩʪ ʪʫʨʠʟʤʘ ʥʘ 

ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ. ɺʩʝ ʚʠʜʳ ʪʫʨʠʟʤʘ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ, ʘ ʛʦʩʪʠʥʠʯʥʘʷ ʠʥʜʫʩʪʨʠʷ ʧʨʦʜʝ-

ʤʦʥʩʪʨʠʨʦʚʘʣʘ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ, ʢʘʢ ʚ ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʦʙʲʝʢʪʦʚ, ʪʘʢ ʠ ʚ ʧʦ-

ʚʳʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʧʨʝʜʣʘʛʘʝʤʳʭ ʫʩʣʫʛ. ʂʘʞʜʳʡ ʛʦʜ ʨʘʩʪʝʪ ʯʠʩʣʦ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʬʠʨʤ ʠ ʢʦ-

ʣʠʯʝʩʪʚʦ ʨʘʙʦʪʥʠʢʦʚ, ʟʘʥʷʪʳʭ ʚ ʩʬʝʨʝ ʪʫʨʠʟʤʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʫʨʠʟʤ ʚ ʂʘʟʘʭʩʪʘʥʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, 

ʠ ʛʦʩʫʜʘʨʩʪʚʦ ʧʣʘʥʠʨʫʝʪ ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʠ ʢʦʥʢʫʨʝʥ-

ʪʦʩʧʦʩʦʙʥʦʡ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ. ʈʘʩʩʤʘʪʨʠʚʘʷ ʚʢʣʘʜ ʛʦʩʪʠʥʠʯʥʦʡ ʠʥʜʫʩʪʨʠʠ ʚ ʵʢʦʥʦʤʠʢʫ 

ʠ ʨʘʟʚʠʪʠʝ ʪʫʨʠʟʤʘ ʚ ʈʝʩʧʫʙʣʠʢʝ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʥ ʢʨʘʡʥʝ ʟʥʘʯʠʤ ʠ ʠʛʨʘʝʪ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ [3]. ɻʦʩʪʠʥʠʯʥʘʷ ʠʥʜʫʩʪʨʠʷ ʥʝ ʪʦʣʴʢʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ 

ʨʘʙʦʯʠʭ ʤʝʩʪ ʠ ʧʨʠʚʣʝʯʝʥʠʶ ʠʥʚʝʩʪʠʮʠʡ, ʥʦ ʠ ʩʪʠʤʫʣʠʨʫʝʪ ʨʘʟʚʠʪʠʝ ʜʨʫʛʠʭ ʩʤʝʞʥʳʭ ʩʝʢʪʦ-

ʨʦʚ ʵʢʦʥʦʤʠʢʠ. ʆʥʘ ʧʨʠʚʣʝʢʘʝʪ ʠʥʚʝʩʪʠʮʠʠ, ʩʦʟʜʘʝʪ ʨʘʙʦʯʠʝ ʤʝʩʪʘ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ 

ʩʤʝʞʥʳʭ ʩʝʢʪʦʨʦʚ ʵʢʦʥʦʤʠʢʠ ʠ ʫʣʫʯʰʝʥʠʶ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʨʝʛʠʦʥʝ. 

ʇʦʵʪʦʤʫ ʝʝ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʠ ʧʦʜʜʝʨʞʢʘ ʜʦʣʞʥʳ ʙʳʪʴ ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʦʚ ʚʣʘʩʪʝʡ ʠ 

ʙʠʟʥʝʩ-ʩʦʦʙʱʝʩʪʚʘ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ. 

ʈʘʟʚʠʪʠʝ ʛʦʩʪʠʥʠʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʫʩʣʦʚʠʡ ʜʣʷ ʪʫʨʠʟʤʘ, 

ʜʝʣʦʚʳʭ ʧʦʝʟʜʦʢ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʘʢʪʠʚʥʦʩʪʠ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ ʫʩʧʝʰʥʦʛʦ ʬʫʥʢʮʠ-

ʦʥʠʨʦʚʘʥʠʷ ʛʦʩʪʠʥʠʯʥʦʡ ʦʪʨʘʩʣʠ ʷʚʣʷʝʪʩʷ ʧʦʜʜʝʨʞʢʘ ʩʦ ʩʪʦʨʦʥʳ ʚʣʘʩʪʝʡ, ʨʘʟʚʠʪʠʝ ʪʫʨʠʩʪʠ-

ʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʝʛʠʦʥʘ ʠ ʩʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ. 

ɼʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ ʛʦʩʪʠʥʠʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ ʧʦʣʦʞʠ-

ʪʝʣʴʥʘʷ, ʧʦʩʢʦʣʴʢʫ ʨʘʩʪʝʪ ʠʥʪʝʨʝʩ ʢ ʨʝʛʠʦʥʫ ʩʦ ʩʪʦʨʦʥʳ ʪʫʨʠʩʪʦʚ ʠ ʠʥʚʝʩʪʦʨʦʚ. ʇʨʦʜʫʤʘʥʥʘʷ 

ʩʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʛʦʩʪʠʥʠʯʥʦʛʦ ʩʝʢʪʦʨʘ, ʫʯʝʪ ʤʝʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʟʘʧʨʦʩʦʚ ʘʫʜʠʪʦʨʠʠ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʟʜʘʥʠʶ ʫʩʪʦʡʯʠʚʦʡ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʠʥʜʫʩʪʨʠʠ ʛʦʩʪʝʧʨʠʠʤʩʪʚʘ ʚ 

ʩʪʨʘʥʝ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʨʦʩʪ ʧʦʢʘʟʘʪʝʣʝʡ ʩʬʝʨʳ ʪʫʨʠʟʤʘ ʚ ʵʢʦʥʦʤʠʢʝ ʂʘʟʘʭʩʪʘʥʘ ʝʩʪʴ ʨʷʜ ʬʘʢʪʦʨʦʚ, 

ʦʢʘʟʳʚʘʶʱʠʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʪʫʨʠʩʪʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [4]. ʕʪʦ: 

Á ʥʘʣʠʯʠʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʜʠʩʧʨʦʧʦʨʮʠʠ ʚ ʫʨʦʚʥʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʫʨʠʩʪʩʢʦʛʦ ʠ ʨʝʢʨʝ-

ʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ (ʢʦʥʮʝʥʪʨʘʮʠʷ ʪʫʨʠʩʪʩʢʠʭ ʧʦʪʦʢʦʚ ʚ ʛʦʨʦʜʘʭ ɸʣʤʘʪʳ ʠ ɸʩʪʘʥʘ); 

Á ʥʠʟʢʘʷ ʠʤʠʜʞʝʚʘʷ ʧʦʣʠʪʠʢʘ ʧʦ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ ʂʘʟʘʭ-

ʩʪʘʥʘ ʚ ʉʄʀ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ; 

Á ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʠʥʦʩʪʨʘʥʥʳʭ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʠ ʜʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʙʲʝʢʪʦʚ ʪʫʨʠʩʪʩʢʦʛʦ ʙʠʟʥʝʩʘ, ʧʨʦʭʦʜʷʱʠʡ ʙʝʟ ʛʝʥʝʨʘʣʴʥʦʡ ʩʭʝʤʳ ʨʘʟʚʠʪʠʷ ʠ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʪʫʨʠʩʪʩʢʦʛʦ ʙʠʟʥʝʩʘ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ; 

Á ʜʦʚʦʣʴʥʦ ʢʦʨʦʪʢʠʡ ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʩʝʟʦʥ ʠ ʦʪʩʫʪʩʪʚʠʝ ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʧʨʦʛʨʘʤʤ 

ʜʣʷ ʝʛʦ ʧʨʦʜʣʝʥʠʷ (ʟʘʧʦʣʥʝʥʠʝ ʢʫʨʦʨʪʦʚ ʚ ʤʘʨʪʝ-ʤʘʝ ʠ ʦʢʪʷʙʨʝ-ʥʦʷʙʨʝ, ʨʘʟʚʠʪʠʝ ʟʠʤʥʠʭ ʚʠʜʦʚ 

ʦʪʜʳʭʘ). 

ɺ ʢʘʯʝʩʪʚʝ ʨʝʰʝʥʠʷ ʜʘʥʥʳʭ ʧʨʦʙʣʝʤ ʧʨʝʜʣʘʛʘʝʪʩʷ [5]: 

Á ʨʘʟʨʘʙʦʪʢʘ ʠ ʧʨʦʜʚʠʞʝʥʠʝ ʝʜʠʥʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʙʨʝʥʜʘ ʂʘʟʘʭʩʪʘʥʘ ʢʘʢ ʩʪʨʘʥʳ-

ʣʠʜʝʨʘ ʧʦ ʨʘʟʚʠʪʠʶ ʪʫʨʠʩʪʩʢʦʛʦ ʙʠʟʥʝʩʘ; 

Á ʧʨʦʚʝʜʝʥʠʝ ʨʝʛʫʣʷʨʥʳʭ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʠ ʥʘ 

ʨʳʥʢʝ ʪʫʨʠʩʪʩʢʠʭ ʫʩʣʫʛ; 

Á ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʘʜʘʧʪʘʮʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ʢ ʪʨʝʙʦʚʘʥʠʷʤ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝ-

ʘʮʠʦʥʥʦʛʦ ʨʳʥʢʘ, ʘ ʪʘʢʞʝ ʚʦʩʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʤʠʬʦʚ ʠ ʩʦʙʳʪʠʡʥʳʭ ʬʘʢʪʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʜʫʩʪʨʠʷ ʪʫʨʠʟʤʘ ʠ ʛʦʩʪʠʥʠʯʥʳʡ ʙʠʟʥʝʩ ʧʨʦʜʦʣ-

ʞʘʶʪ ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʧʨʠʩʧʦʩʘʙʣʠʚʘʪʴʩʷ ʢ ʥʦʚʳʤ ʪʝʥʜʝʥʮʠʷʤ ʠ ʪʨʝʙʦʚʘʥʠʷʤ ʨʳʥʢʘ. ʉ ʨʘʟʚʠ-

ʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʪʝʨʥʝʪʘ ʤʥʦʛʠʝ ʪʫʨʠʩʪʳ ʧʨʝʜʧʦʯʠʪʘʶʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʩʢʘʪʴ ʠ ʙʨʦʥʠ-

ʨʦʚʘʪʴ ʛʦʩʪʠʥʠʮʳ ʯʝʨʝʟ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʳ ʠ ʩʝʨʚʠʩʳ. ɻʦʩʪʠʥʠʯʥʳʝ ʢʦʤʧʘʥʠʠ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ 

ʧʨʠʚʣʝʯʝʥʠʷ ʢʣʠʝʥʪʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʛʣʦʙʘʣʠʟʘʮʠʷ ʠ ʦʪʢʨʳʪʦʩʪʴ ʛʨʘʥʠʮ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʦʩʪʫ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʪʫ-

ʨʠʟʤʘ ʠ ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʛʦʩʪʠʥʠʯʥʦʛʦ ʙʠʟʥʝʩʘ. ʄʥʦʛʠʝ ʩʪʨʘʥʳ ʘʢʪʠʚʥʦ 
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ʨʘʟʚʠʚʘʶʪ ʩʚʦʶ ʪʫʨʠʩʪʠʯʝʩʢʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʯʪʦʙʳ ʧʨʠʚʣʝʯʴ ʠʥʦʩʪʨʘʥʥʳʭ ʪʫʨʠʩʪʦʚ ʠ 

ʫʚʝʣʠʯʠʪʴ ʜʦʭʦʜʳ ʦʪ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ. 

ɻʦʩʪʠʥʠʯʥʘʷ ʠʥʜʫʩʪʨʠʷ ʠʛʨʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʧʨʠʚʣʝʯʝʥʠʠ ʪʫʨʠʩʪʦʚ ʠ ʩʦʟʜʘʥʠʠ 

ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʠʭ ʨʘʟʤʝʱʝʥʠʷ ʠ ʦʪʜʳʭʘ. ɸʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʦʪʝʣʴʥʦʛʦ ʙʠʟʥʝʩʘ ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʨʘʩʰʠʨʝʥʠʶ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʫʚʝʣʠʯʝʥʠʶ ʯʠʩʣʘ ʨʘʙʦʯʠʭ ʤʝʩʪ ʠ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ. 

ɿʘʢʣʶʯʝʥʠʝ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʝʨʚʠʩʘ ʠ ʧʦʚʳʰʝʥʠʝ ʢʘ-

ʯʝʩʪʚʘ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ ʚ ʛʦʩʪʠʥʠʯʥʦʡ ʩʬʝʨʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʠʚʣʝʯʝʥʠʶ ʙʦʣʴʰʝʛʦ 

ʯʠʩʣʘ ʪʫʨʠʩʪʦʚ ʠ ʫʚʝʣʠʯʝʥʠʶ ʠʭ ʫʨʦʚʥʷ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘ-

ʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʦʜʜʝʨʞʢʘ ʧʨʦʝʢʪʦʚ ʧʦ ʨʘʟʚʠʪʠʶ ʪʫʨʠʟʤʘ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤʠ ʤʦ-

ʤʝʥʪʘʤʠ ʜʣʷ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʨʦʩʪʘ ʦʪʨʘʩʣʠ. ɺʘʞʥʳʤ ʚʳʚʦʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ, ʙʠʟʥʝʩ-ʩʝʢʪʦʨʘ ʠ ʥʘʩʝʣʝʥʠʷ ʚ ʮʝʣʷʭ ʩʦʚ-

ʤʝʩʪʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʫʣʫʯʰʠʪʴ 

ʠʤʠʜʞ ʩʪʨʘʥʳ ʥʘ ʤʠʨʦʚʦʡ ʘʨʝʥʝ, ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʚʝʣʠʯʝʥʠʶ ʯʠʩʣʘ ʪʫʨʠʩʪʦʚ ʠ ʧʦʚʳʰʝʥʠʶ 

ʫʨʦʚʥʷ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʥʘʩʝʣʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʠ ʵʣʝʤʝʥʪʘʤʠ ʤʝʭʘʥʠʟʤʘ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʠ ʛʦʩ-

ʪʠʥʠʯʥʦʡ ʠʥʜʫʩʪʨʠʠ, ʩʧʦʩʦʙʥʳʝ ʧʦʣʫʯʠʪʴ ʢʦʥʢʫʨʝʥʪʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ 

ʩʚʦʸ ʧʦʣʦʞʝʥʠʝ ʥʘ ʨʳʥʢʝ ʛʦʩʪʠʥʠʯʥʳʭ ʫʩʣʫʛ, ʷʚʣʷʝʪʩʷ ʧʨʘʚʠʣʴʥʦ ʚʳʙʨʘʥʥʘʷ ʩʪʨʘʪʝʛʠʷ ʜʦʩʪʠ-

ʞʝʥʠʷ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ, ʤʝʭʘʥʠʟʤ ʝʸ ʨʝʘʣʠʟʘʮʠʠ, ʥʘʣʠʯʠʝ ʭʦʨʦʰʦ ʧʦʜʛʦʪʦʚʣʝʥ-

ʥʦʛʦ ʢʘʜʨʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʚʦʩʪʨʝʙʦʚʘʥʥʳʡ ʧʘʢʝʪ ʛʦʩʪʠʥʠʯʥʳʭ ʫʩʣʫʛ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ.  
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ʏʀʉʃɽʅʅʆʉʊʔ ʀ ʈɸɿʄɽʑɽʅʀɽ ʅɸʉɽʃɽʅʀʗ ʉʀɹʀʈʀ  

ɺ ʉɺɽʊɽ ʇɽʈɽʇʀʉʀ 2021 ɻʆɼɸ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʧʝʨʝʧʠʩʠ ʥʘʩʝʣʝʥʠʷ 2021 ʛʦʜʘ 

ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʨʘʟʤʝʱʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʉʠʙʠʨʩʢʦʛʦ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ. ʇʨʦʚʦʜʠʪʩʷ ʦʮʝʥʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʩʠʙʠʨʩʢʦʛʦ ʤʘʢʨʦʨʝʛʠʦʥʘ, 

ʠʟʫʯʘʝʪʩʷ ʝʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʧʦ ʩʫʙʲʝʢʪʘʤ ʉʌʆ. ʋʜʝʣʷʝʪʩʷ ʚʥʠʤʘʥʠʝ ʧʨʦ-

ʮʝʩʩʫ ʫʨʙʘʥʠʟʘʮʠʠ, ʘʥʘʣʠʟʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʦʨʦʜʩʢʠʭ ʠ ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʨʘʟʣʠʯ-

ʥʦʡ ʚʝʣʠʯʠʥʳ. ʀʩʩʣʝʜʫʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʤʝʱʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʠʙʠʨʩʢʠʭ 

ʩʪʦʣʠʮʘʭ. ɺʳʷʚʣʝʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʫʨʦʚʥʶ ʫʨʙʘʥʠʟʘʮʠʠ, ʨʘʟ-

ʤʝʨʫ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠ ʩʪʨʫʢʪʫʨʝ ʨʘʩʩʝʣʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ. ʇʦʣʫʯʝʥ-

ʥʝr ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʩʦʭʨʘʥʷʶʱʝʡʩʷ ʚʳʩʦʢʦʡ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʜʠʬʬʝ-

ʨʝʥʮʠʘʮʠʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʉʠʙʠʨʠ ʠ ʝʝ ʨʝʛʠʦʥʦʚ. ʉʪʘʪʴʷ ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʘʞ-

ʥʦʩʪʴ ʧʝʨʝʧʠʩʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʪʝʨʨʠʪʦʨʠʠ ʠ ʨʘʟʨʘ-

ʙʦʪʢʠ ʩʪʨʘʪʝʛʠʡ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʧʝʨʝʧʠʩʴ ʥʘʩʝʣʝʥʠʷ, ʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ, 

ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʨʘʟʤʝʱʝʥʠʝ ʥʘʩʝʣʝʥʠʷ, ʨʘʩʩʝʣʝʥʠʝ ʥʘʩʝʣʝʥʠʷ, ʛʦʨʦʜʘ, ʩʝʣʴʩʢʠʝ ʥʘʩʝ-

ʣʝʥʥʳʝ ʧʫʥʢʪʳ. 

 

A.A. Eremin 

 

POPULATION SIZE AND DISTRIBUTION IN SIBERIA IN LIGHT OF THE 2021 CENSUS  

 

Abstract. The article analyzes the main characteristics of population size and distribution in the 

Siberian Federal District based on the data from the 2021 Russian Census. An assessment of the 

population of the Siberian macroregion is carried out, with its territorial differentiation across the 

subjects of the SFD being studied. Attention is given to the process of urbanization, analyzing the 

features of urban and rural settlements of varying sizes. The peculiarities of population distribution 

in regional Siberian capitals are examined. Significant interregional differences have been identified 

in terms of urbanization level, settlement size, and rural population structure. The results allow us to 

conclude that there remains a high degree of territorial differentiation in the demographic potential 

of Siberia and its regions. The article emphasizes the importance of census data for understanding the 

demographic parameters of the territory and developing regional development strategies. 

Keywords: All -Russian Population Census, Siberian Federal District, population size, popula-

tion distribution, population settlement, cities, rural settlements. 

 

ɺʚʝʜʝʥʠʝ. ʆʜʥʦʡ ʠʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʟʘʜʘʯ, ʨʝʰʘʝʤʳʭ ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʝʨʝʧʠʩʷʤʠ 

ʥʘʩʝʣʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʥʘʜʝʞʥʳʭ ʩʚʝʜʝʥʠʡ ʦʙ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʛʦʩʫʜʘʨ-

ʩʪʚʘ, ʘ ʪʘʢʞʝ ʧʦʜʨʦʙʥʳʭ ʜʘʥʥʳʭ ʚ ʨʘʟʨʝʟʝ ʚʩʝʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʝʜʠʥʠʮ ʠ ʢʣʶʯʝʚʳʭ ʜʝʤʦ-

ʛʨʘʬʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʛʨʫʧʧ. ʅʘʰʘ ʩʪʨʘʥʘ ʠʤʝʝʪ ʜʣʠʪʝʣʴʥʫʶ (ʙʦʣʝʝ ʯʝʤ 

ʚʝʢʦʚʫʶ) ʠ ʚʝʩʴʤʘ ʥʝʧʨʦʩʪʫʶ ʠʩʪʦʨʠʶ ʚʩʝʦʙʱʠʭ ʧʝʨʝʧʠʩʝʡ ʥʘʩʝʣʝʥʠʷ, ʩʘʤʘʷ ʧʝʨʚʘʷ ʠʟ ʢʦʪʦ-

ʨʳʭ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʝʱʝ ʚ ʢʦʥʮʝ XIX  ʚʝʢʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ, ʟʘʪʝʤ ʧʦʩʣʝʜʦʚʘʣʠ 7 ʧʝʨʝ-

ʧʠʩʝʡ ʩʦʚʝʪʩʢʦʛʦ ʧʝʨʠʦʜʘ, ʘ ʧʦʩʣʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʫʞʝ 3 

ʚʩʝʨʦʩʩʠʡʩʢʠʝ ʧʝʨʝʧʠʩʠ ʧʨʦʰʣʠ ʚ XXI  ʚʝʢʝ ï ʚ 2002, 2010 ʠ 2021 ʛʦʜʘʭ. ʇʦʩʣʝʜʥʷʷ ɺʩʝʨʦʩ-

ʩʠʡʩʢʘʷ ʧʝʨʝʧʠʩʴ ʥʘʩʝʣʝʥʠʷ (ɺʇʅ-2021) ʟʘʤʝʪʥʳʤ ʦʙʨʘʟʦʤ ʚʳʜʝʣʷʝʪʩʷ ʥʘ ʬʦʥʝ ʧʨʝʜʰʝʩʪʚʫ-

ʶʱʠʭ ʚʚʠʜʫ ʮʝʣʦʛʦ ʨʷʜʘ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʉʨʝʜʠ ʥʠʭ ʩʧʝʮʠʘʣʠʩʪʳ [1] ʥʘʟʳʚʘʶʪ ʩʣʝʜʫʶʱʠʝ: 1) 

ʧʝʨʝʧʠʩʴ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʚ ʨʘʟʛʘʨ ʧʘʥʜʝʤʠʠ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ; 2) ʨʦʩʩʠʷʥʝ ʚʧʝʨʚʳʝ 

ʤʦʛʣʠ ʧʨʠʥʷʪʴ ʫʯʘʩʪʠʝ ʚ ʧʝʨʝʧʠʩʠ, ʟʘʧʦʣʥʠʚ ʵʣʝʢʪʨʦʥʥʳʝ ʧʝʨʝʧʠʩʥʳʝ ʣʠʩʪʳ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ; 
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3) ʢʨʠʪʠʯʝʩʢʠʡ ʤʦʤʝʥʪ ʧʝʨʝʧʠʩʠ ʧʨʠʭʦʜʠʣʩʷ ʥʝ ʥʘ ʧʝʨʚʳʡ ʜʝʥʴ ʧʨʦʚʝʜʝʥʠʷ ʧʝʨʝʧʠʩʠ; 4) ʧʝ-

ʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʧʝʨʝʧʠʩʠ ʩʦʩʪʘʚʠʣ ʦʜʠʥ ʤʝʩʷʮ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʧʨʝʤʝʥʥʦ ʩʪʦʠʪ ʫʧʦʤʷʥʫʪʴ, 

ʯʪʦ ʧʨʦʚʝʜʝʥʥʳʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʝ ʦʧʨʦʩʳ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʜʦʣʶ ʥʘʩʝʣʝʥʠʷ, 

ʥʝ ʧʨʠʥʷʚʰʝʛʦ ʣʠʯʥʦʛʦ ʫʯʘʩʪʠʷ ʚ ʧʝʨʝʧʠʩʠ. ɺ ʮʝʣʦʤ ʥʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʚʝʩʴʤʘ ʢʨʠʪʠ-

ʯʝʩʢʠ ʦʮʝʥʠʚʘʣʠ ʢʘʯʝʩʪʚʦ ʩʚʝʜʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ɺʇʅ-2021, ʫʢʘʟʳʚʘʷ ʥʘ ʧʨʦʙʣʝʤʳ ʦʨ-

ʛʘʥʠʟʘʮʠʦʥʥʦʛʦ, ʪʝʭʥʠʯʝʩʢʦʛʦ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʠ ʧʨʦʯʝʛʦ ʭʘʨʘʢʪʝʨʘ (ʩʤ. ʧʦʜʨ., ʥʘʧʨ., [2; 5-

6]). ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʝʨʝʧʠʩʴ ʥʘʩʝʣʝʥʠʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚ ʨʫʢʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʦʛʨʦʤʥʳʡ ʤʘʩʩʠʚ 

ʮʝʥʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʥʘʩʝʣʝʥʠʝ ʩʪʨʘʥʳ ʥʘ ʚʩʝʭ ʪʝʨʨʠʪʦʨʠʘʣʴ-

ʥʳʭ ʫʨʦʚʥʷʭ (ʩʪʨʘʥʘ, ʬʝʜʝʨʘʣʴʥʳʝ ʦʢʨʫʛʘ, ʨʝʛʠʦʥʳ, ʤʫʥʠʮʠʧʘʣʠʪʝʪʳ) ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ ʢʦʥ-

ʢʨʝʪʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʠ ʧʦʢʘ ʚ ʨʦʩʩʠʡʩʢʠʭ ʨʝʘʣʠʷʭ ʷʚʣʷʝʪʩʷ ʥʝʟʘʤʝʥʠʤʦʡ.  

ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʦʙʨʘʪʠʤʩʷ ʢ ʘʥʘʣʠʟʫ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʨʘʟʤʝʱʝʥʠʷ ʥʘʩʝʣʝʥʠʷ 

ʉʠʙʠʨʠ. ʉʠʙʠʨʴʶ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʳ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʪʝʨʨʠʪʦʨʠʠ ʚ ʩʦʩʪʘʚʝ ʉʠʙʠʨʩʢʦʛʦ ʬʝ-

ʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ (ʉʌʆ). ʉ ʤʦʤʝʥʪʘ ʧʦʷʚʣʝʥʠʷ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʦʚ ʚ 2000 ʛʦʜʫ ʚ ʝʛʦ ʩʦʩʪʘʚ 

ʚʭʦʜʠʣʦ 12 ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ: 3 ʢʨʘʷ (ɸʣʪʘʡʩʢʠʡ, ɿʘʙʘʡʢʘʣʴʩʢʠʡ, ʂʨʘʩʥʦʷʨʩʢʠʡ), 4 ʨʝʩʧʫʙʣʠʢʠ 

(ɸʣʪʘʡ, ɹʫʨʷʪʠʷ, ʊʳʚʘ, ʍʘʢʘʩʠʷ) ʠ 5 ʦʙʣʘʩʪʝʡ (ʀʨʢʫʪʩʢʘʷ, ʂʝʤʝʨʦʚʩʢʘʷ, ʅʦʚʦʩʠʙʠʨʩʢʘʷ, ʆʤ-

ʩʢʘʷ, ʊʦʤʩʢʘʷ). ʆʜʥʘʢʦ ʚ 2018 ʛʦʜʫ ʈʝʩʧʫʙʣʠʢʘ ɹʫʨʷʪʠʷ ʠ ɿʘʙʘʡʢʘʣʴʩʢʠʡ ʢʨʘʡ ʙʳʣʠ ʧʝʨʝʜʘʥʳ 

ʚ ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ ʠ ʩ ʪʝʭ ʧʦʨ ʉʌʆ ʩʦʩʪʦʠʪ ʠʟ 10 ʩʫʙʲʝʢʪʦʚ ʈʌ. ʀʤʝʥʥʦ 

ʧʦʩʣʝʜʥʠʝ ʠ ʙʫʜʫʪ ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʠʣʠ 

ʤʘʪʝʨʠʘʣʳ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʧʝʨʝʧʠʩʠ ʥʘʩʝʣʝʥʠʷ 2020/2021, ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʥʘ ʩʘʡʪʝ ʌʝʜʝ-

ʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʈʦʩʩʠʠ. ɺ ʨʘʙʦʪʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ ʧʝʨʚʦʛʦ ʪʦʤʘ ʠʪʦʛʦʚ ʧʝʨʝʧʠʩʠ ï çʏʠʩʣʝʥʥʦʩʪʴ ʠ ʨʘʟʤʝʱʝʥʠʝ ʥʘʩʝʣʝʥʠʷè [3]. ɺ ʭʦʜʝ 

ʨʘʙʦʪʳ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʝʩʢʨʠʧʪʠʚʥʳʡ, ʩʨʘʚʥʠʪʝʣʴʥʳʡ, ʘʥʘʣʠʪʠʯʝʩʢʠʡ, ʛʨʘʬʠʯʝʩʢʠʡ ʤʝ-

ʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʥʘʙʦʨ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ (ʛʨʫʧʧʠʨʦʚʢʘ, ʨʘʥʞʠʨʦʚʘʥʠʝ, ʨʘʩ-

ʯʝʪʳ ʩʨʝʜʥʠʭ ʚʝʣʠʯʠʥ ʠ ʫʜʝʣʴʥʳʭ ʚʝʩʦʚ, ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʟʤʘʭʘ, ʚʘʨʠʘʮʠʠ ʠ ʜʨ.) 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʆʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʥʘ 1 ʦʢʪʷʙʨʷ 2021 ʛʦʜʘ ʩʦʩʪʘʚʠʣʘ 147,241 ʤʣʥ ʯʝʣʦʚʝʢ, ʠʟ ʢʦʪʦʨʳʭ 16,793 ʤʣʥ ʧʨʦ-

ʞʠʚʘʣʠ ʚ ʉʠʙʠʨʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ. ʇʦ ʵʪʦʤʫ ʦʙʦʙʱʘʶʱʝʤʫ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʤʫ ʧʦʢʘ-

ʟʘʪʝʣʶ ʦʢʨʫʛ ʟʘʥʠʤʘʣ ʪʨʝʪʴʝ ʤʝʩʪʦ ʚ ʈʦʩʩʠʠ ʧʦʩʣʝ ʎʝʥʪʨʘʣʴʥʦʛʦ (40,335 ʤʣʥ) ʠ ʇʨʠʚʦʞʩʢʦʛʦ 

(28,943 ʤʣʥ). ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʩʣʝʜʫʶʱʠʡ ʟʘ ʉʌʆ ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ (16,746 

ʤʣʥ) ʙʳʣ ʝʤʫ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʝʥ, ʦʪʩʪʘʚʘʷ ʤʝʥʝʝ ʯʝʤ ʥʘ 50 ʪʳʩ. ʯʝʣʦʚʝʢ. ʆʪʤʝʪʠʤ ʪʘʢʞʝ ʚ ʵʪʦʡ 

ʩʚʷʟʠ, ʦʪʚʣʝʢʰʠʩʴ ʦʪ ʧʝʨʝʧʠʩʥʳʭ ʜʘʥʥʳʭ, ʯʪʦ, ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ ʥʘ 

ʥʘʯʘʣʦ 2025 ʛʦʜʘ [4], ʖʌʆ ʧʦ ʯʠʩʣʫ ʞʠʪʝʣʝʡ ʦʙʦʛʥʘʣ ʉʌʆ: 16,586 ʤʣʥ ʧʨʦʪʠʚ 16,483 ʤʣʥ 

ʯʝʣʦʚʝʢ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʘʢ ʙʳ ʪʦ ʥʠ ʙʳʣʦ, ʧʦ ʜʘʥʥʳʤ ɺʇʅ-2021, ʚ ʉʠʙʠʨʠ ʙʳʣʦ ʩʢʦʥʮʝʥ-

ʪʨʠʨʦʚʘʥʦ 11,4% ʨʦʩʩʠʡʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʘ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʘʞʜʳʡ ʜʝʚʷʪʳʡ ʞʠʪʝʣʴ ʩʪʨʘʥʳ 

ʧʨʦʞʠʚʘʝʪ ʚ ʵʪʦʤ ʦʢʨʫʛʝ. ʇʦʩʣʝʜʥʝʝ ʤʝʩʪʦ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʩʨʝʜʠ ʬʝʜʝʨʘʣʴʥʳʭ 

ʦʢʨʫʛʦʚ ʟʘʥʠʤʘʝʪ ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ï 7,976 ʤʣʥ ʯʝʣʦʚʝʢ, ʠʣʠ 5,4% ʞʠʪʝʣʝʡ ʈʦʩʩʠʠ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʩʠʙʠʨʩʢʠʝ ʨʝʛʠʦʥʳ ʦʯʝʥʴ ʥʝʨʘʚʥʦ-

ʟʥʘʯʥʳ (ʪʘʙʣ. 1). ʊʘʢ, ʷʚʥʳʤ ʦʙʨʘʟʦʤ ʚʳʜʝʣʷʶʪʩʷ ʰʝʩʪʴ ʢʨʫʧʥʳʭ ʨʝʛʠʦʥʦʚ ʩ ʯʠʩʣʦʤ ʞʠʪʝʣʝʡ 

ʦʢʦʣʦ 2 ʤʣʥ ʯʝʣʦʚʝʢ ʠ ʙʦʣʝʝ, ʘ ʪʘʢʞʝ ʪʨʠ ʤʘʣʦʥʘʩʝʣʝʥʥʳʭ ʨʝʛʠʦʥʘ ʩ ʥʘʩʝʣʝʥʠʝʤ ʧʦʨʷʜʢʘ 

0,5 ʤʣʥ ʠ ʤʝʥʝʝ. ʇʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʟʘʥʠʤʘʝʪ ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʴ ʩ ʦʢʦʣʦ ʤʠʣʣʠʦʥʥʳʤ 

ʥʘʩʝʣʝʥʠʝʤ. ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʚ ʛʨʫʧʧʫ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʥʘʩʝʣʝʥʠʝʤ ʧʦʧʘʣʠ ʠʩ-

ʢʣʶʯʠʪʝʣʴʥʦ ʥʘʮʠʦʥʘʣʴʥʳʝ ʨʝʩʧʫʙʣʠʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʳʚ ʤʝʞʜʫ ʩʘʤʳʤ ʢʨʫʧʥʳʤ ʧʦ 

ʯʠʩʣʫ ʞʠʪʝʣʝʡ ʂʨʘʩʥʦʷʨʩʢʠʤ ʢʨʘʝʤ ʠ ʥʘʠʤʝʥʝʝ ʥʘʩʝʣʝʥʥʦʡ ʈʝʩʧʫʙʣʠʢʦʡ ɸʣʪʘʡ ʩʦʩʪʘʚʠʣ 

13,5 ʨʘʟ. 
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ʊʘʙʣ. 1. ʏʠʩʣʝʥʥʦʩʪʴ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʨʝʛʠʦʥʦʚ ʉʌʆ ʧʦ ʜʘʥʥʳʤ ɺʇʅ-2021  

(ʀʩʪʦʯʥʠʢ: ʩʦʟʜʘʥʦ ʘʚʪʦʨʦʤ ʧʦ ʜʘʥʥʳʤ [3]) 

ʊʝʨʨʠʪʦʨʠʷ 

ɺʩʝ ʥʘʩʝʣʝ-

ʥʠʝ, ʯʝʣʦ-

ʚʝʢ 

ɺ ʪʦʤ ʯʠʩʣʝ ɼʦʣʷ ʛʦʨʦʜ-

ʩʢʦʛʦ ʥʘʩʝʣʝ-

ʥʠʷ (%) 

ɼʦʣʷ  

ʩʝʣʴʩʢʦʛʦ ʥʘʩʝ-

ʣʝʥʠʷ (%) 
ʛʦʨʦʜʩʢʦʝ ʩʝʣʴʩʢʦʝ 

ʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ 16 792 699 12 579 046 4 213 653 74,9 25,1 

ʈʝʩʧʫʙʣʠʢʘ ɸʣʪʘʡ 210 924 65 342 145 582 31,0 69,0 

ʈʝʩʧʫʙʣʠʢʘ ʊʳʚʘ 336 651 183 931 152 720 54,6 45,4 

ʈʝʩʧʫʙʣʠʢʘ ʍʘʢʘʩʠʷ 534 795 365 712 169 083 68,4 31,6 

ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ 2 163 693 1 257 795 905 898 58,1 41,9 

ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ 2 856 971 2 265 266 591 705 79,3 20,7 

ʀʨʢʫʪʩʢʘʷ ʦʙʣʘʩʪʴ 2 370 102 1 839 500 530 602 77,6 22,4 

ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 2 600 923 2 250 341 350 582 86,5 13,5 

ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ 2 797 176 2 227 390 569 786 79,6 20,4 

ʆʤʩʢʘʷ ʦʙʣʘʩʪʴ 1 858 798 1 365 999 492 799 73,5 26,5 

ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʴ 1 062 666 757 770 304 896 71,3 28,7 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʥʘʩʝʣʝʥʠʷ ʨʝʛʠʦʥʘ ʚʦ ʚʩʝʤ ʥʘʩʝʣʝʥʠʠ ʉʠʙʠʨʠ (ʨʠʩ. 1) 

ʤʦʞʥʦ ʨʘʩʧʨʝʜʝʣʠʪʴ ʩʫʙʲʝʢʪʳ ʉʌʆ ʧʦ ʩʣʝʜʫʶʱʠʤ ʛʨʫʧʧʘʤ: ʤʝʥʝʝ 5% ʥʘʩʝʣʝʥʠʷ (ʨʝʩʧʫʙʣʠʢʠ 

ɸʣʪʘʡ, ʊʳʚʘ, ʍʘʢʘʩʠʷ), ʦʪ 5 ʜʦ 10 % (ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʴ), ʦʪ 10 ʜʦ 15% (ʆʤʩʢʘʷ ʦʙʣʘʩʪʴ, ɸʣʪʘʡ-

ʩʢʠʡ ʢʨʘʡ, ʀʨʢʫʪʩʢʘʷ ʦʙʣʘʩʪʴ), 15% ʠ ʙʦʣʝʝ (ʂʝʤʝʨʦʚʩʢʘʷ, ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʠ, ʂʨʘʩʥʦʷʨ-

ʩʢʠʡ ʢʨʘʡ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʢʨʫʧʥʝʡʰʝʤ ʂʨʘʩʥʦʷʨʩʢʦʤ ʢʨʘʝ ʧʨʦʞʠʚʘʝʪ ʢʘʞʜʳʡ 6-ʦʡ ʞʠʪʝʣʴ 

ʉʠʙʠʨʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʤʘʣʦʯʠʩʣʝʥʥʦʡ ʈʝʩʧʫʙʣʠʢʝ ɸʣʪʘʡ ï ʣʠʰʴ ʢʘʞʜʳʡ 80-ʳʡ. 

 

 
ʈʠʩ. 1. ʋʜʝʣʴʥʳʡ ʚʝʩ ʥʘʩʝʣʝʥʠʷ ʨʝʛʠʦʥʦʚ ʚ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʉʌʆ ʧʦ ʜʘʥʥʳʤ ɺʇʅ-2021 

(ʀʩʪʦʯʥʠʢ: ʩʦʟʜʘʥʦ ʘʚʪʦʨʦʤ ʧʦ ʜʘʥʥʳʤ [3]) 

 

ɺʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʧʦ ʜʚʫʤ ʦʩʥʦʚ-

ʥʳʤ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʬʦʨʤʘʤ ʨʘʩʩʝʣʝʥʠʷ ï ʛʦʨʦʜʩʢʦʡ ʠ ʩʝʣʴʩʢʦʡ. ʇʦ ʜʘʥʥʳʤ ʧʝʨʝʧʠʩʠ, ʚ ʈʦʩ-

ʩʠʠ 74,8% ʥʘʩʝʣʝʥʠʷ ï ʛʦʨʦʞʘʥʝ. ɺʝʩʴʤʘ ʧʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʜʦʣʷ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʉʠ-

ʙʠʨʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦ ʦʢʨʫʛʝ ʬʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʜʘʝʪ ʩ ʦʙʱʝʨʦʩʩʠʡʩʢʠʤ ʟʥʘʯʝʥʠʝʤ ʵʪʦʛʦ ʧʦʢʘ-

ʟʘʪʝʣʷ ï 74,9%. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʚ ʩʪʨʘʥʝ ʚ ʮʝʣʦʤ, ʠ ʚ ʉʠʙʠʨʠ ʛʦʨʦʜʩʢʠʝ ʞʠʪʝʣʠ ʩʦʩʪʘʚʣʷʶʪ 

Ĳ ʥʘʩʝʣʝʥʠʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʉʌʆ ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʘʷ ʨʝʛʠʦʥʘʣʴʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ 

ʩʪʝʧʝʥʠ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ (ʨʠʩ. 2). 
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ʈʠʩ. 2. ʋʜʝʣʴʥʳʡ ʚʝʩ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʨʝʛʠʦʥʘʭ ʉʌʆ ʧʦ ʜʘʥʥʳʤ ɺʇʅ-2021, % 

(ʀʩʪʦʯʥʠʢ: ʨʘʩʩʯʠʪʘʥʦ ʠ ʩʦʟʜʘʥʦ ʘʚʪʦʨʦʤ ʧʦ ʜʘʥʥʳʤ [3]) 

 

ʇʦʢʘʟʘʪʝʣʠ ʚʳʰʝ ʩʨʝʜʥʝʛʦ ʧʦ ʉʠʙʠʨʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ, ʂʨʘʩʥʦʷʨ-

ʩʢʦʤ ʢʨʘʝ ʠ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʙʝʟʫʩʣʦʚʥʳʤ ʣʠʜʝʨʦʤ ʞʝ ʚʳʩʪʫʧʘʝʪ ʂʝʤʝʨʦʚʩʢʘʷ ʦʙ-

ʣʘʩʪʴ ʩ ʧʦʢʘʟʘʪʝʣʝʤ 86,5%. ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʛʨʫʧʧʫ ʩ ʥʝʤʥʦʛʠʤ ʤʝʥʝʝ ʩʨʝʜʥʝʨʦʩʩʠʡʩʢʦʛʦ ʠ 

ʩʨʝʜʥʝʦʢʨʫʞʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ï ʆʤʩʢʘʷ ʠ ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʈʝʩʧʫʙʣʠʢʘ ʍʘʢʘʩʠʷ, ʠʤʝ-

ʶʱʘʷ ʯʫʪʴ ʙʦʣʝʝ ӏ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ. ɿʘʤʝʪʥʦ ʙʦʣʝʝ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʫʨʙʘʥʠʟʘʮʠʠ ʠʤʝʝʪ 

ʤʝʩʪʦ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʠ ʈʝʩʧʫʙʣʠʢʝ ʊʳʚʝ ï ʤʝʥʝʝ 60%. ʀ ʩʦʚʝʨʰʝʥʥʦ ʦʩʦʙʥʷʢʦʤ ʩʪʦʠʪ ʈʝʩ-

ʧʫʙʣʠʢʘ ɸʣʪʘʡ, ʷʚʣʷʶʱʘʷʩʷ ʥʘʠʤʝʥʝʝ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʡ ʥʝ ʪʦʣʴʢʦ ʚ ʉʠʙʠʨʠ, ʥʦ ʠ ʚʦ ʚʩʝʡ 

ʈʦʩʩʠʠ. ɼʦʣʷ ʛʦʨʦʞʘʥ ʟʜʝʩʴ ʝʜʚʘ ʧʨʝʚʳʰʘʝʪ 30%, ʪ.ʝ. ʥʝ ʩʦʩʪʘʚʣʷʝʪ ʜʘʞʝ ӎ ʥʘʩʝʣʝʥʠʷ. ʋʧʦ-

ʤʷʥʝʤ ʟʜʝʩʴ ʦ ʪʦʤ, ʯʪʦ ʩʣʝʜʦʤ ʟʘ ʈʝʩʧʫʙʣʠʢʦʡ ɸʣʪʘʡ ʩʨʝʜʠ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ ʠʜʝʪ ʏʝʯʝʥʩʢʘʷ 

ʈʝʩʧʫʙʣʠʢʘ ʩ ʧʦʢʘʟʘʪʝʣʝʤ 38,2% ʛʦʨʦʜʩʢʠʭ ʞʠʪʝʣʝʡ, ʘ ʟʘʤʳʢʘʝʪ ʪʨʦʡʢʫ ʂʘʨʘʯʘʝʚʦ-ʏʝʨʢʝʩʩʢʘʷ 

ʈʝʩʧʫʙʣʠʢʘ ʩʦ ʟʥʘʯʝʥʠʝʤ 41,3%. 

ʇʦ ʜʘʥʥʳʤ ʥʘ 1 ʦʢʪʷʙʨʷ 2021 ʛʦʜʘ, ʥʘʩʝʣʝʥʠʝ ʉʠʙʠʨʠ ʧʨʦʞʠʚʘʣʦ ʚ 264 ʛʦʨʦʜʩʢʠʭ ʥʘʩʝ-

ʣʝʥʥʳʭ ʧʫʥʢʪʘʭ (114 ʛʦʨʦʜʘʭ ʠ 150 ʧʦʩʝʣʢʘʭ ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ) ʠ 9500 ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʘʭ. ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʢʘʞʜʫʶ ʢʘʪʝʛʦʨʠʶ. 

ɺ ʩʠʙʠʨʩʢʠʭ ʛʦʨʦʜʘʭ ʧʨʦʞʠʚʘʝʪ 11 ʤʣʥ 564 ʪʳʩ. ʯʝʣʦʚʝʢ (ʠʣʠ 92% ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʉʌʆ), ʦʩʪʘʣʴʥʦʝ ʛʦʨʦʜʩʢʦʝ ʥʘʩʝʣʝʥʠʝ, ʩʦʩʪʘʚʣʷʶʱʝʝ ʯʫʪʴ ʙʦʣʝʝ 1 ʤʣʥ ʯʝʣʦʚʝʢ, ʞʠʚʝʪ ʚ ʧʦ-

ʩʝʣʢʘʭ ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ (ʪʘʙʣ. 2). ʈʝʛʠʦʥʳ-ʣʠʜʝʨʳ ʧʦ ʯʠʩʣʫ ʛʦʨʦʜʦʚ, ʥʘʩʯʠʪʳʚʘʶʱʠʝ ʧʦ 20 ʠ 

ʙʦʣʝʝ ʛʦʨʦʜʦʚ ʢʘʞʜʳʡ, ï ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ, ʀʨʢʫʪʩʢʘʷ ʠ ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʠ. ʄʠʥʠʤʘʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʛʦʨʦʜʦʚ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʥʘʮʠʦʥʘʣʴʥʳʭ ʨʝʩʧʫʙʣʠʢ: ʧʦ 5 ʛʦʨʦʜʦʚ ʠʤʝʝʪʩʷ ʚ ʊʳʚʝ ʠ 

ʍʘʢʘʩʠʠ ʠ ʣʠʰʴ ʦʜʠʥ ʛʦʨʦʜ ï ʚ ʈʝʩʧʫʙʣʠʢʝ ɸʣʪʘʡ. ʈʝʢʦʨʜʩʤʝʥʦʤ ʧʦ ʯʠʩʣʫ ʧʦʩʝʣʢʦʚ ʛʦʨʦʜ-

ʩʢʦʛʦ ʪʠʧʘ (ʧʛʪ) ʚʳʩʪʫʧʘʝʪ ʀʨʢʫʪʩʢʘʷ ʦʙʣʘʩʪʴ (46), ʚ ʪʦ ʚʨʝʤʷ ʢʘ ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʴ ʠ ʈʝʩʧʫʙ-

ʣʠʢʘ ʊʳʚʘ ʠʤʝʣʠ ʣʠʰʴ ʧʦ ʦʜʥʦʤʫ ʧʛʪ, ʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ɸʣʪʘʡ ʠʭ ʥʝ ʙʳʣʦ ʚʦʦʙʱʝ. ʉʨʝʜʥʷʷ 

ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʘ ʜʣʷ ʉʌʆ ʚ ʮʝʣʦʤ ʥʝʤʥʦʛʦ ʧʨʝʚʳʰʘʣʘ 100 ʪʳʩ. ʯʝʣʦʚʝʢ ʠ ʚʘʨʴ-

ʠʨʦʚʘʣʘ ʚ ʙʦʣʴʰʦʤ ʜʠʘʧʘʟʦʥʝ: ʦʪ 202 ʪʳʩ. ʚ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʜʦ 33 ʪʳʩ. ʚ ʊʳʚʝ. ɸ ʚʦʪ ʧʦ ʟʥʘ-

ʯʝʥʠʶ ʧʦʢʘʟʘʪʝʣʷ ʩʨʝʜʥʝʡ ʣʶʜʥʦʩʪʠ ʧʦʩʝʣʢʦʚ ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ ʈʝʩʧʫʙʣʠʢʘ ʊʳʚʘ, ʥʘʧʨʦʪʠʚ, 

ʟʘʥʠʤʘʣʘ ʧʝʨʚʦʝ ʤʝʩʪʦ (20 ʪʳʩ.), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʀʨʢʫʪʩʢʘʷ ʦʙʣʘʩʪʴ ï ʧʦʩʣʝʜʥʝʝ (4 ʪʳʩ.); ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʭʦʨʦʰʦ ʚʠʜʥʦ, ʢʘʢ ʯʠʩʣʦ ʧʛʪ ʠ ʠʭ ʩʨʝʜʥʷʷ ʣʶʜʥʦʩʪʴ ʥʘʭʦʜʷʪʩʷ ʚ ʦʙʨʘʪʥʦʡ ʟʘ-

ʚʠʩʠʤʦʩʪʠ. 
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ʊʘʙʣ. 2. ɻʦʨʦʜʘ ʠ ʧʦʩʝʣʢʠ ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ ʚ ʨʝʛʠʦʥʘʭ ʉʌʆ ʧʦ ʜʘʥʥʳʤ ɺʇʅ-2021  

(ʀʩʪʦʯʥʠʢ: ʩʦʟʜʘʥʦ ʘʚʪʦʨʦʤ ʧʦ ʜʘʥʥʳʤ [3]) 

ʊʝʨʨʠʪʦʨʠʷ 
ʏʠʩʣʦ 

ʛʦʨʦʜʦʚ 

ʏʠʩʣʦ 

ʧʛʪ 

ʏʠʩʣʝʥʥʦʩʪʴ 

ʥʘʩʝʣʝʥʠʷ 

ʛʦʨʦʜʦʚ, ʯʝ-

ʣʦʚʝʢ 

ʏʠʩʣʝʥʥʦʩʪʴ 

ʥʘʩʝʣʝʥʠʷ 

ʧʛʪ, ʯʝʣʦʚʝʢ 

ʉʨʝʜʥʷʷ 

ʣʶʜʥʦʩʪʴ 

ʛʦʨʦʜʘ 

ʉʨʝʜʥʷʷ 

ʣʶʜʥʦʩʪʴ 

ʧʛʪ 

ʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ 114 150 11 563 949 1 015 097 101 438 6 767 

ʈʝʩʧʫʙʣʠʢʘ ɸʣʪʘʡ 1 - 65 342 - 65 342 - 

ʈʝʩʧʫʙʣʠʢʘ ʊʳʚʘ 5 1 164 245 19 686 32 849 19 686 

ʈʝʩʧʫʙʣʠʢʘ ʍʘʢʘʩʠʷ 5 7 327 782 37 930 65 556 5 419 

ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ 12 6 1 192 230 65 565 99 353 10 928 

ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ 23 28 2 101 324 163 942 91 362 5 855 

ʀʨʢʫʪʩʢʘʷ ʦʙʣʘʩʪʴ 22 46 1 642 970 196 530 74 680 4 272 

ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 20 23 2 072 531 177 810 103 627 7 731 

ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ 14 17 2 032 881 194 509 145 206 11 442 

ʆʤʩʢʘʷ ʦʙʣʘʩʪʴ 6 21 1 214 794 151 205 202 466 7 200 

ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʴ 6 1 749 850 7 920 124 975 7 920 

 

ʊʘʙʣʠʮʘ 3 ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʣʶʜʥʦʩʪʴ ʩʠʙʠʨʩʢʠʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʪʦʣʠʮ, ʘ ʪʘʢʞʝ ʠʭ ʫʜʝʣʴ-

ʥʳʡ ʚʝʩ ʚʦ ʚʩʝʤ ʥʘʩʝʣʝʥʠʠ ʩʫʙʲʝʢʪʘ ʈʌ ʠ ʝʛʦ ʛʦʨʦʜʩʢʦʤ ʥʘʩʝʣʝʥʠʠ. ʉʘʤʳʤ ʙʦʣʴʰʠʤ ʧʦ ʢʦʣʠ-

ʯʝʩʪʚʫ ʞʠʪʝʣʝʡ ʛʦʨʦʜʦʤ ʉʠʙʠʨʠ ʷʚʣʷʝʪʩʷ ʅʦʚʦʩʠʙʠʨʩʢ, ʧʨʠʟʥʘʥʥʳʡ ʩʪʦʣʠʮʝʡ ʉʌʆ ʠ ʷʚʣʷʶ-

ʱʠʡʩʷ ʪʨʝʪʴʠʤ ʢʨʫʧʥʝʡʰʠʭ ʛʦʨʦʜʦʤ ʩʪʨʘʥʳ ʧʦʩʣʝ ʄʦʩʢʚʳ ʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ. ʇʝʨʝʧʠʩʴ ʟʘ-

ʨʝʛʠʩʪʨʠʨʦʚʘʣʘ ʚ ʅʦʚʦʩʠʙʠʨʩʢʝ ʙʦʣʝʝ 1,6 ʤʣʥ ʞʠʪʝʣʝʡ, ʘ ʵʪʦ 58% ʥʘʩʝʣʝʥʠʷ ʚʩʝʡ ʅʦʚʦʩʠʙʠʨ-

ʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʧʦʯʪʠ Ĳ ʚʩʝʭ ʛʦʨʦʞʘʥ ʦʙʣʘʩʪʠ. ɺʪʦʨʳʤ ʩʠʙʠʨʩʢʠʤ ʛʦʨʦʜʦʤ-ʤʠʣʣʠʦʥʝʨʦʤ ʷʚ-

ʣʷʝʪʩʷ ʂʨʘʩʥʦʷʨʩʢ ʩ ʯʠʩʣʦʤ ʞʠʪʝʣʝʡ ʙʝʟ ʤʘʣʦʛʦ 1,2 ʤʣʥ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 42% ʥʘʩʝʣʝʥʠʷ 

ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ ʠ ʥʝʤʥʦʛʠʤ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʚʩʝʭ ʛʦʨʦʞʘʥ ʢʨʘʷ. ʊʨʝʪʴʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ 

ʝʱʝ ʦʜʠʥ ʤʠʣʣʠʦʥʥʠʢ ï ʆʤʩʢ ʩ ʥʘʩʝʣʝʥʠʝʤ ʙʦʣʝʝ 1,1 ʤʣʥ, ʟʜʝʩʴ ʚʘʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʵʪʘ ʨʝʛʠ-

ʦʥʘʣʴʥʘʷ ʩʪʦʣʠʮʘ ʢʦʥʮʝʥʪʨʠʨʫʝʪ ʦʩʥʦʚʥʫʶ ʤʘʩʩʫ ʚʩʝʭ ʛʦʨʦʞʘʥ ʦʙʣʘʩʪʠ (ʙʦʣʝʝ ) ʠ ʟʘʤʝʪʥʦ 

ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʚʦʦʙʱʝ ʚʩʝʭ ʞʠʪʝʣʝʡ ʜʘʥʥʦʛʦ ʩʫʙʲʝʢʪʘ ʈʌ. ɺ ʨʝʡʪʠʥʛʝ ʨʦʩʩʠʡʩʢʠʭ ʛʦʨʦʜʦʚ-

ʤʠʣʣʠʦʥʝʨʦʚ, ʩʦʩʪʦʷʚʰʝʤ ʧʦ ʜʘʥʥʳʤ ɺʇʅ-2021 ʠʟ 16 ʛʦʨʦʜʦʚ, ʚʳʰʝʥʘʟʚʘʥʥʳʝ ʪʨʠ ʩʠʙʠʨʩʢʠʭ 

ʛʦʨʦʜʘ ʥʘʭʦʜʠʣʠʩʴ ʥʘ 3, 6 ʠ 12 ʤʝʩʪʘʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
 

ʊʘʙʣ. 3. ʃʶʜʥʦʩʪʴ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʪʦʣʠʮ ʚ ʉʌʆ ʧʦ ʜʘʥʥʳʤ ɺʇʅ-2021  

(ʀʩʪʦʯʥʠʢ: ʩʦʟʜʘʥʦ ʘʚʪʦʨʦʤ ʧʦ ʜʘʥʥʳʤ [3]) 

ʉʫʙʲʝʢʪ ʈʌ ʈʝʛʠʦʥʘʣʴʥʘʷ ʩʪʦʣʠʮʘ 

ʏʠʩʣʝʥʥʦʩʪʴ 

ʥʘʩʝʣʝʥʠʷ 

ʩʪʦʣʠʮʳ, ʯʝ-

ʣʦʚʝʢ 

ɼʦʣʷ ʥʘʩʝʣʝ-

ʥʠʷ ʩʪʦʣʠʮʳ ʚ 

ʥʘʩʝʣʝʥʠʠ ʨʝ-

ʛʠʦʥʘ (%) 

ɼʦʣʷ  

ʥʘʩʝʣʝʥʠʷ ʩʪʦʣʠʮʳ 

ʚ ʛʦʨʦʜʩʢʦʤ ʥʘʩʝʣʝ-

ʥʠʠ ʨʝʛʠʦʥʘ (%) 

ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ ʅʦʚʦʩʠʙʠʨʩʢ 1 633 595 58,4 73,3 

ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ ʂʨʘʩʥʦʷʨʩʢ 1 187 771 41,6 52,4 

ʆʤʩʢʘʷ ʦʙʣʘʩʪʴ ʆʤʩʢ 1 125 695 60,6 82,4 

ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ ɹʘʨʥʘʫʣ 630 877 29,2 50,2 

ʀʨʢʫʪʩʢʘʷ ʦʙʣʘʩʪʴ ʀʨʢʫʪʩʢ 617 264 26,0 33,6 

ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ʂʝʤʝʨʦʚʦ 557 119 21,4 24,8 

ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʴ ʊʦʤʩʢ 556 478 52,4 73,4 

ʈʝʩʧʫʙʣʠʢʘ ʍʘʢʘʩʠʷ ɸʙʘʢʘʥ 184 769 34,5 50,5 

ʈʝʩʧʫʙʣʠʢʘ ʊʳʚʘ ʂʳʟʳʣ 125 241 37,2 68,1 

ʈʝʩʧʫʙʣʠʢʘ ɸʣʪʘʡ ɻʦʨʥʦ-ɸʣʪʘʡʩʢ 65 342 31,0 100,0 

 

ʅʘ ʯʝʪʚʝʨʪʦʤ ʤʝʩʪʝ ʨʘʩʧʦʣʦʞʠʣʩʷ ɹʘʨʥʘʫʣ, ʫʩʪʫʧʘʶʱʠʡ ʚʪʦʨʦʤʫ ʠ ʪʨʝʪʴʝʤʫ ʤʝʩʪʘʤ 

ʩʨʘʟʫ ʧʨʘʢʪʠʯʝʩʢʠ ʚʜʚʦʝ ï ʦʢʦʣʦ 630 ʪʳʩ. ʯʝʣʦʚʝʢ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʧʦʣʦʚʠʥʫ ʛʦʨʦʞʘʥ ɸʣʪʘʡ-

ʩʢʦʛʦ ʢʨʘʷ ʠ ʙʝʟ ʤʘʣʦʛʦ 30% ʚʩʝʭ ʝʛʦ ʞʠʪʝʣʝʡ. ʅʝʤʥʦʛʦ ʦʪʩʪʘʝʪ ʦʪ ɹʘʨʥʘʫʣʘ ʀʨʢʫʪʩʢ (617 

ʪʳʩ.), ʦʜʥʘʢʦ ʚ ʥʝʤ ʧʨʦʞʠʚʘʝʪ ʢʘʞʜʳʡ ʯʝʪʚʝʨʪʳʡ ʞʠʪʝʣʴ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʢʘʞʜʳʡ ʪʨʝʪʠʡ 
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ʝʝ ʛʦʨʦʞʘʥʠʥ. ʅʘ ʰʝʩʪʦʤ ʠ ʩʝʜʴʤʦʤ ʤʝʩʪʘʭ ʥʘʭʦʜʠʣʠʩʴ ʂʝʤʝʨʦʚʦ ʠ ʊʦʤʩʢ ʩ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚ-

ʧʘʜʘʶʱʝʡ ʣʶʜʥʦʩʪʴʶ, ʥʦ ʨʝʟʢʦ ʨʘʟʣʠʯʘʶʱʝʡʩʷ ʨʦʣʴʶ ʩʪʦʣʠʮʳ ʚ ʥʘʩʝʣʝʥʠʠ ʩʚʦʠʭ ʨʝʛʠʦʥʦʚ: 

ʝʩʣʠ ʞʠʪʝʣʠ ʂʝʤʝʨʦʚʘ ʩʦʩʪʘʚʣʷʣʠ ʣʠʰʴ ʥʝʤʥʦʛʠʤ ʙʦʣʝʝ  ʥʘʩʝʣʝʥʠʷ ʦʙʣʘʩʪʠ ʠ ı ʥʘʩʝʣʝʥʠʷ 

ʝʝ ʛʦʨʦʜʦʚ, ʪʦ ʊʦʤʩʢ ʢʦʥʮʝʥʪʨʠʨʦʚʘʣ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʚʩʝʭ ʞʠʪʝʣʝʡ ʩʚʦʝʛʦ ʨʝʛʠʦʥʘ ʠ ʧʦʯʪʠ Ĳ 

ʛʦʨʦʞʘʥ. ʉʪʦʣʠʮʳ ʥʘʮʠʦʥʘʣʴʥʳʭ ʨʝʩʧʫʙʣʠʢ ʉʠʙʠʨʠ ʦʯʝʥʴ ʩʠʣʴʥʦ ʦʪʩʪʘʚʘʣʠ ʦʪ ʧʨʦʯʠʭ ʩʪʦʣʠʮ 

ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʚ ʮʝʣʦʤ ʠʤʝʣʠ ʜʦʚʦʣʴʥʦ ʩʭʦʞʠʝ ʟʥʘʯʝʥʠʷ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʩʪʦʣʠʯ-

ʥʦʛʦ ʛʦʨʦʜʘ ʚ ʥʘʩʝʣʝʥʠʠ ʩʚʦʝʛʦ ʨʝʛʠʦʥʘ ï ʦʢʦʣʦ ӎ. ʆʜʥʘʢʦ ʜʦʣʷ ʠʭ ʩʪʦʣʠʮ ʚ ʛʦʨʦʜʩʢʦʤ ʥʘʩʝ-

ʣʝʥʠʠ ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ: ʦʪ ʧʦʣʦʚʠʥʳ ʛʦʨʦʞʘʥ ʚ ɸʙʘʢʘʥʝ ʜʦ 100% ʚ ɻʦʨʥʦ-

ɸʣʪʘʡʩʢʝ. 

ʀʟ 114 ʩʠʙʠʨʩʢʠʭ ʛʦʨʦʜʦʚ, ʧʦ ʜʘʥʥʳʤ ʧʝʨʝʧʠʩʠ, 83 ʛʦʨʦʜʘ (73%) ʠʤʝʣʠ ʣʶʜʥʦʩʪʴ ʚ ʜʠʘ-

ʧʘʟʦʥʝ ʦʪ 10 ʪʳʩ. ʜʦ 100 ʪʳʩ. ʞʠʪʝʣʝʡ, ʦʜʥʘʢʦ ʚ ʥʠʭ ʧʨʦʞʠʚʘʣʠ ʣʠʰʴ 2,9 ʤʣʥ ʯʝʣʦʚʝʢ, ʪʦ ʝʩʪʴ 

ʪʦʣʴʢʦ 25% ʚʩʝʭ ʛʦʨʦʞʘʥ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘ ʛʦʨʦʜʘ ʩ ʥʘʩʝʣʝʥʠʝʤ 500 ʪʳʩ. ʠ ʙʦʣʝʝ ʧʨʠʭʦʜʠʣʦʩʴ 

ʧʦʯʪʠ 60% ʚʩʝʭ ʛʦʨʦʞʘʥ, ʭʦʪʷ ʪʘʢʠʭ ʛʦʨʦʜʦʚ ʙʳʣʦ ʚʩʝʛʦ 8 (7%). ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʩʘʤʳʭ ʤʘʣʳʭ 

ʛʦʨʦʜʦʚ ʣʶʜʥʦʩʪʴʶ ʤʝʥʝʝ 10 ʪʳʩ. ʯʝʣʦʚʝʢ, ʪʦ ʠ ʠʭ ʯʠʩʣʦ (12 ʛʦʨʦʜʦʚ ʠʣʠ 10,5% ʦʪ ʠʭ ʦʙʱʝʛʦ 

ʯʠʩʣʘ), ʠ ʠʭ ʩʫʤʤʘʨʥʦʝ ʥʘʩʝʣʝʥʠʝ (ʤʝʥʝʝ 80 ʪʳʩ. ʯʝʣʦʚʝʢ ʠʣʠ 0,7% ʚʩʝʭ ʛʦʨʦʞʘʥ) ʷʚʣʷʣʠʩʴ 

ʚʝʩʴʤʘ ʠ ʚʝʩʴʤʘ ʩʢʨʦʤʥʳʤʠ. ʃʶʙʦʧʳʪʥʳʤ ʬʘʢʪʦʤ ʚʳʩʪʫʧʘʝʪ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʚ ʉʌʆ ʛʦʨʦ-

ʜʦʚ ʣʶʜʥʦʩʪʴʶ ʦʪ 250 ʪʳʩ. ʜʦ 0,5 ʤʣʥ ʯʝʣʦʚʝʢ.  

ʈʘʩʩʤʘʪʨʠʚʘʷ ʜʨʫʛʦʡ ʪʠʧ ʛʦʨʦʜʩʢʠʭ ʧʦʩʝʣʝʥʠʡ ï ʧʦʩʝʣʢʠ ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ, ʦʪʤʝʪʠʤ, ʯʪʦ 

ʥʘʠʤʝʥʴʰʠʝ ʠʟ ʥʠʭ (ʣʶʜʥʦʩʪʴʶ ʤʝʥʝʝ 3 ʪʳʩ. ʯʝʣʦʚʝʢ) ʩʫʤʤʘʨʥʦ ʥʘʩʯʠʪʳʚʘʣʠ ʤʝʥʝʝ 60 ʪʳʩ. 

ʞʠʪʝʣʝʡ (6%), ʧʨʠʪʦʤ, ʯʪʦ ʪʘʢʠʭ ʧʛʪ ʙʳʣʦ 40 (27% ʦʪ ʠʭ ʦʙʱʝʛʦ ʯʠʩʣʘ). ɻʨʫʧʧʘ ʥʘʠʙʦʣʝʝ 

ʥʘʩʝʣʝʥʥʳʭ ʧʦʩʝʣʢʦʚ ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ ʩ ʯʠʩʣʦʤ ʞʠʪʝʣʝʡ ʦʪ 20 ʪʳʩ. ʜʦ 50 ʪʳʩ. ʩʦʩʪʘʚʣʷʣʘ ʣʠʰʴ 

3 ʪʘʢʠʭ ʧʛʪ (2% ʯʠʩʣʘ ʧʛʪ), ʥʦ ʢʦʥʮʝʥʪʨʠʨʦʚʘʣʘ 87 ʪʳʩ. (9% ʥʘʩʝʣʝʥʠʷ ʧʛʪ). 

ɺ ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ (ʩʥʧ) ʚ ʉʠʙʠʨʠ, ʧʦ ʜʘʥʥʳʤ ʥʘ 1 ʦʢʪʷʙʨʷ 2021 ʛ., ʧʨʦʞʠ-

ʚʘʣʦ 4 ʤʣʥ 214 ʪʳʩ. ʯʝʣʦʚʝʢ. ʆʙʱʝʝ ʯʠʩʣʦ ʪʘʢʠʭ ʧʫʥʢʪʦʚ ʩʦʩʪʘʚʠʣʦ 10 001. ʇʝʨʝʧʠʩʴ ʥʘʩʝʣʝ-

ʥʠʷ ʚʳʷʚʠʣʘ 501 ʩʝʣʴʩʢʠʡ ʥʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ ʙʝʟ ʥʘʩʝʣʝʥʠʷ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 5% ʦʪ ʦʙʱʝʛʦ 

ʯʠʩʣʘ ʚʩʝʭ ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ɺ ʨʝʛʠʦʥʘʣʴʥʦʤ ʨʘʟʨʝʟʝ ʤʠʥʠʤʘʣʴʥʦʡ ʵʪʘ ʜʦʣʷ ʙʳʣʘ 

ʚ ʨʝʩʧʫʙʣʠʢʘʭ ʊʳʚʝ (1,4%), ʍʘʢʘʩʠʠ (2,6%), ɸʣʪʘʡ (3,3%), ʘ ʥʘʠʙʦʣʴʰʝʡ ï ʚ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙ-

ʣʘʩʪʠ (7,8%). ɺ ʜʘʣʴʥʝʡʰʝʤ ʘʥʘʣʠʟʝ ʩʪʨʫʢʪʫʨʳ ʨʘʟʤʝʱʝʥʠʷ ʩʠʙʠʨʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʧʦ ʛʨʫʧʧʘʤ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʣʶʜʥʦʩʪʴʶ ʵʪʠ ʧʫʥʢʪʳ ʠʩʢʣʶʯʝʥʳ ʚʚʠʜʫ ʪʦʛʦ ʚʧʦʣʥʝ ʦʯʝʚʠʜʥʦʛʦ ʬʘʢʪʘ, ʯʪʦ 

ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ ʙʝʟ ʥʘʩʝʣʝʥʠʷ ʥʝ ʤʦʛʫʪ ʩʯʠʪʘʪʴʩʷ ʩʦʙʩʪʚʝʥʥʦ ʥʘʩʝʣʝʥʥʳʤʠ.  

ʆʙʦʙʱʘʶʱʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʥʘʩʝʣʝʥʠʷ ʩʥʧ ʚʳʩʪʫʧʘʝʪ ʠʭ ʩʨʝʜʥʷʷ ʣʶʜʥʦʩʪʴ. ɼʣʷ ʈʦʩʩʠʠ 

ʚ ʮʝʣʦʤ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʧʦ ʜʘʥʥʳʤ ʧʝʨʝʧʠʩʠ, ʩʦʩʪʘʚʠʣʦ 289 ʯʝʣʦʚʝʢ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʜʣʷ ʉʌʆ ʦʥ ʨʘʚʥʷʣʩʷ 444 ʯʝʣʦʚʝʢʘ, ʪ.ʝ. ʩʠʙʠʨʩʢʠʝ ʩʝʣʴʩʢʠʝ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ ʥʝʩʢʦʣʴʢʦ 

ʢʨʫʧʥʝʝ, ʯʝʤ ʚ ʩʪʨʘʥʝ ʚ ʮʝʣʦʤ. ɹʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʩʨʝʜʥʝʡ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʩʥʧ 

ʠʤʝʣʠ ʣʠʰʴ ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ (540 ʯʝʣ.), ʖʞʥʳʡ (856 ʯʝʣ.) ʠ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ (1569 ʯʝʣ.) 

ʬʝʜʝʨʘʣʴʥʳʝ ʦʢʨʫʛʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʨʝʛʠʦʥʳ ʉʠʙʠʨʠ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʣʠʩʴ ʟʥʘʯʝʥʠʷʤʠ ʜʘʥ-

ʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ (ʨʠʩ. 3). ʈʝʩʧʫʙʣʠʢʘ ʊʳʚʘ ʟʜʝʩʴ ʚʳʩʪʫʧʘʝʪ ʙʝʟʫʩʣʦʚʥʳʤ ʣʠʜʝʨʦʤ ʩ ʧʦʢʘʟʘʪʝ-

ʣʝʤ ʙʦʣʝʝ 1000 ʠ ʧʨʝʚʳʰʘʝʪ ʟʥʘʯʝʥʠʝ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ, ʟʘʥʠʤʘʶʱʝʡ ʧʦʩʣʝʜʥʝʝ ʤʝʩʪʦ ʚ ʵʪʦʤ 

ʨʝʡʪʠʥʛʝ, ʚ 3 ʨʘʟʘ. ʍʘʢʘʩʠʷ, ɸʣʪʘʡ, ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ ʠ ʆʤʩʢʘʷ ʦʙʣʘʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʝʣʠ-

ʯʠʥʘʤʠ ʩʨʝʜʥʝʡ ʣʶʜʥʦʩʪʠ ʩʥʧ ʚʳʰʝ ʩʨʝʜʥʝʩʠʙʠʨʩʢʦʛʦ ʫʨʦʚʥʷ (ʚʩʝ ʧʦʧʘʜʘʶʪ ʚ ʜʠʘʧʘʟʦʥ 550-

650 ʯʝʣ.), ʘ ʦʩʪʘʣʴʥʳʝ ʧʷʪʴ ʩʫʙʲʝʢʪʦʚ ʉʌʆ ï ʥʠʞʝ ʩʨʝʜʥʝʩʠʙʠʨʩʢʦʛʦ ʫʨʦʚʥʷ (ʜʠʘʧʘʟʦʥ 350-

400 ʯʝʣ.). 
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ʈʠʩ. 3. ʉʨʝʜʥʷʷ ʣʶʜʥʦʩʪʴ ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʚ ʨʝʛʠʦʥʘʭ ʉʌʆ ʧʦ ʜʘʥʥʳʤ ɺʇʅ-2021, ʯʝʣ. 

(ʀʩʪʦʯʥʠʢ: ʨʘʩʩʯʠʪʘʥʦ ʠ ʩʦʟʜʘʥʦ ʘʚʪʦʨʦʤ ʧʦ ʜʘʥʥʳʤ [3]) 

 

ʈʘʩʩʤʦʪʨʠʤ ʛʨʫʧʧʠʨʦʚʢʫ ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʉʠʙʠʨʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʦʢʨʫʛʘ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ (ʨʠʩ. 4). ʅʘ ʛʨʘʬʠʢʝ ʦʪʯʝʪʣʠʚʦ ʚʠʜʥʦ, ʯʪʦ ʩʥʧ ʥʘʠʤʝʥʴʰʝʡ 

ʣʶʜʥʦʩʪʠ (100 ʯʝʣʦʚʝʢ ʠ ʤʝʥʝʝ) ʩʦʩʨʝʜʦʪʘʯʠʚʘʶʪ ʣʠʰʴ ʦʢʦʣʦ 3,5% ʩʝʣʴʩʢʠʭ ʞʠʪʝʣʝʡ, ʭʦʪʷ ʠʭ 

ʯʠʩʣʦ (3718) ʠ ʜʦʣʷ ʚʦ ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ (39%) ʚʝʩʴʤʘ ʚʳʩʦʢʠ. 

ʉʘʤʳʝ ʢʨʫʧʥʳʝ ʩʥʧ (ʩ ʯʠʩʣʦʤ ʞʠʪʝʣʝʡ ʙʦʣʝʝ 1000 ʯʝʣʦʚʝʢ) ʷʚʣʷʶʪʩʷ ʤʝʩʪʦʤ ʧʨʦʞʠʚʘʥʠʷ ʜʣʷ 

ʙʦʣʝʝ ʯʝʤ ʧʦʣʦʚʠʥʳ ʚʩʝʭ ʩʝʣʴʩʢʠʭ ʞʠʪʝʣʝʡ (55%), ʪʦʛʜʘ ʢʘʢ ʫʜʝʣʴʥʳʡ ʚʝʩ ʪʘʢʠʭ ʥʘʠʙʦʣʴʰʠʭ 

ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʚ ʠʭ ʦʙʱʝʤ ʢʦʣʠʯʝʩʪʚʝ ʥʝ ʜʦʩʪʠʛʘʝʪ ʜʘʞʝ 10%. ʉʨʘʚʥʝʥʠʝ ʩʠ-

ʙʠʨʩʢʦʡ ʢʘʨʪʠʥʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 4, ʩ ʘʥʘʣʦʛʠʯʥʦʡ ʦʙʱʝʨʦʩʩʠʡʩʢʦʡ ʢʘʨʪʠʥʦʡ ʧʦʟ-

ʚʦʣʷʝʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʉʌʆ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʥʘʷ ʜʦʣʷ ʩʨʝʜ-

ʥʠʭ ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ (ʣʶʜʥʦʩʪʴʶ 101-500 ʯʝʣ.): 38% ʚ ʉʠʙʠʨʠ ʧʨʠ 25% ʚ ʩʪʨʘʥʝ 

ʚ ʮʝʣʦʤ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʈʦʩʩʠʠ ʩʥʧ ʣʶʜʥʦʩʪʴʶ 50 ʯʝʣʦʚʝʢ ʠ ʤʝʥʝʝ ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ 

(51%) ʚʩʝʭ ʩʥʧ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʉʠʙʠʨʠ ʠʭ ʜʦʣʷ ʚ ʜʚʘ ʨʘʟʘ ʥʠʞʝ (26%). 
 

 
ʈʠʩ. 4. ʉʪʨʫʢʪʫʨʘ ʨʘʟʤʝʱʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʉʌʆ ʧʦ ʩʝʣʴʩʢʠʤ ʥʘʩʝʣʝʥʥʳʤ ʧʫʥʢʪʘʤ (ʩʥʧ)  

ʨʘʟʥʦʡ ʣʶʜʥʦʩʪʠ ʧʦ ʜʘʥʥʳʤ ɺʇʅ-2021, % 

(ʀʩʪʦʯʥʠʢ: ʨʘʩʩʯʠʪʘʥʦ ʠ ʩʦʟʜʘʥʦ ʘʚʪʦʨʦʤ ʧʦ ʜʘʥʥʳʤ [3]) 
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ɺʳʚʦʜʳ. ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʨʷʜ ʚʳʚʦʜʦʚ. ʉʠʙʠʨʩʢʠʡ ʬʝʜʝ-

ʨʘʣʴʥʳʡ ʦʢʨʫʛ, ʧʦ ʜʘʥʥʳʤ ɺʇʅ-2021, ʟʘʥʠʤʘʣ ʪʨʝʪʴʝ ʤʝʩʪʦ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʈʦʩ-

ʩʠʠ, ʩʦʩʨʝʜʦʪʘʯʠʚʘʷ 11,4% ʨʦʩʩʠʡʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ. ɺʥʫʪʨʠ ʦʢʨʫʛʘ ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʘʷ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ: ʢʨʫʧʥʝʡʰʠʝ ʨʝʛʠʦʥʳ, ʪʘʢʠʝ ʢʘʢ ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ ʠ ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙ-

ʣʘʩʪʴ, ʠʤʝʶʪ ʥʘʩʝʣʝʥʠʝ ʦʢʦʣʦ 3 ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʘʮʠʦʥʘʣʴʥʳʝ ʨʝʩʧʫʙʣʠʢʠ, 

ʪʘʢʠʝ ʢʘʢ ɸʣʪʘʡ ʠ ʊʳʚʘ, ʥʘʩʝʣʝʥʳ ʥʘ ʧʦʨʷʜʦʢ ʤʝʥʴʰʝ. ʋʨʦʚʝʥʴ ʫʨʙʘʥʠʟʘʮʠʠ ʚ ʉʌʆ ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ ʦʙʱʝʨʦʩʩʠʡʩʢʦʤʫ ʧʦʢʘʟʘʪʝʣʶ, ʦʜʥʘʢʦ ʚʥʫʪʨʠ ʦʢʨʫʛʘ ʦʥ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 31% ʚ ʈʝʩʧʫʙ-

ʣʠʢʝ ɸʣʪʘʡ ʜʦ 86,5% ʚ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʉʠʙʠʨʩʢʠʝ ʛʦʨʦʜʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʥʘʩʝʣʝʥʠʷ ʚ ʩʘʤʳʭ ʢʨʫʧʥʳʭ ʮʝʥʪʨʘʭ, ʘ ʅʦʚʦʩʠʙʠʨʩʢ, ʂʨʘʩʥʦʷʨʩʢ ʠ ʆʤʩʢ ʷʚʣʷ-

ʶʪʩʷ ʛʦʨʦʜʘʤʠ-ʤʠʣʣʠʦʥʝʨʘʤʠ. ʉʝʣʴʩʢʠʝ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ ʚ ʉʠʙʠʨʠ ʚ ʩʨʝʜʥʝʤ ʢʨʫʧʥʝʝ, ʯʝʤ 

ʚ ʈʦʩʩʠʠ ʚ ʮʝʣʦʤ, ʩ ʟʘʤʝʪʥʦʡ ʜʦʣʝʡ ʩʨʝʜʥʠʭ ʧʦ ʨʘʟʤʝʨʫ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ʇʝʨʝʧʠʩʴ ʚʳ-

ʷʚʠʣʘ 501 ʩʝʣʴʩʢʠʡ ʥʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ ʙʝʟ ʥʘʩʝʣʝʥʠʷ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 5% ʦʪ ʠʭ ʦʙʱʝʛʦ ʯʠʩʣʘ, ʩ 

ʥʘʠʙʦʣʴʰʝʡ ʜʦʣʝʡ ʪʘʢʦʚʳʭ ʚ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʕʪʠ ʜʘʥʥʳʝ ʧʦʜʯʝʨʢʠʚʘʶʪ ʚʘʞʥʦʩʪʴ ʧʝ-

ʨʝʧʠʩʠ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʢʣʶʯʝʚʳʭ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʩʚʝʜʝʥʠʡ ʠ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʚʳʷʚʣʝʥʠʷ ʥʘ ʜʘʥʥʳʭ ʤʘʪʝʨʠʘʣʘʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʤʝʱʝʥʠʷ ʥʘʩʝʣʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʝʨʝʧʠʩʠ ʧʦʢʘʟʳʚʘʶʪ ʨʘʟʣʠʯʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʨʘʩʩʝʣʝʥʠʷ ʧʦ ʛʦʨʦʜʩʢʠʤ ʠ ʩʝʣʴʩʢʠʤ 

ʥʘʩʝʣʝʥʥʳʤ ʧʫʥʢʪʘʤ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠ-

ʦʥʦʚ. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʨʘʟʤʝʱʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʚ ʉʌʆ ʧʦʟʚʦʣʷʝʪ ʣʫʯʰʝ ʧʦ-

ʥʷʪʴ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʩʠʙʠʨʩʢʦʛʦ ʤʘʢʨʦʨʝʛʠʦʥʘ. ɺ ʮʝʣʦʤ, ʧʝʨʝʧʠʩʴ 

2021 ʛʦʜʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʮʝʥʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʘʪʝ-

ʛʠʡ ʚ ʦʙʣʘʩʪʠ ʜʝʤʦʛʨʘʬʠʠ ʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. 
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ʀ ɽɻʆ ɺʃʀʗʅʀɽ ʅɸ ʈɸɿɺʀʊʀɽ ʊʋʈʀɿʄɸ 

 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʨʠʛʦʨʦʜʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʇʘʚʣʦʜʘʨʘ, ʚʢʣʶʯʘʶʱʠʡ ʧʨʠʨʦʜʥʳʝ, ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʝ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨ-

ʥʳʝ ʨʝʩʫʨʩʳ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʘ ʨʘʟʚʠʪʠʝ ʨʘʟʣʠʯʥʳʭ 

ʚʠʜʦʚ ʪʫʨʠʟʤʘ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʘʥʘʣʠʟʫ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʵʪʠʭ ʨʝʩʫʨʩʦʚ, ʚʳʷʚ-

ʣʝʥʠʶ ʧʨʦʙʣʝʤ ʠ ʧʨʝʜʣʦʞʝʥʠʶ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ. 
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D. D. Yessimova, D.K. Sharipov, N. V. Bitter, O.V. Bitter 

 

THE RECREATIONAL POTENTIAL OF THE PAVLODAR SUBURBAN AREA  

AND ITS IMPACT ON THE DEVELOPMENT OF TOURISM  

 

Abstract. This article examines the recreational potential of the suburban territory of Pavlodar, 

including natural, cultural, historical and infrastructural resources. The analysis of the impact of rec-

reational potential on the development of various types of tourism is carried out. Special attention is 

paid to analyzing the current state of these resources, identifying problems and suggesting promising 

areas for sustainable tourism development in the region. 

Keywords: recreational potential, suburban area, Pavlodar, tourism, natural resources, cultural 

heritage, sustainable development, health tourism, ecological tourism, infrastructure. 

 

ɺʚʝʜʝʥʠʝ. ʈʝʢʨʝʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʪʫ-

ʨʠʟʤʘ, ʦʩʦʙʝʥʥʦ ʚ ʧʨʠʛʦʨʦʜʥʳʭ ʟʦʥʘʭ, ʛʜʝ ʧʨʠʨʦʜʥʳʝ, ʢʫʣʴʪʫʨʥʳʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʫʥʠʢʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʪʜʳʭʘ ʠ ʦʟʜʦʨʦʚʣʝʥʠʷ. ʇʨʠʛʦʨʦʜʥʘʷ ʟʦʥʘ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʝʨʨʠʪʦʨʠʶ, ʧʨʠʣʝʛʘʶʱʫʶ ʢ ʛʦʨʦʜʩʢʦʤʫ ʮʝʥʪʨʫ, ʚʢʣʶʯʘʶʱʫʶ ʩʝʣʴʩʢʠʝ ʥʘʩʝ-

ʣʝʥʥʳʝ ʧʫʥʢʪʳ ʠ ʧʨʠʨʦʜʥʳʝ ʣʘʥʜʰʘʬʪʳ, ʪʝʩʥʦ ʩʚʷʟʘʥʥʳʝ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʞʠʟ-

ʥʴʶ ʛʦʨʦʜʘ.  

ʈʘʩʩʤʦʪʨʠʤ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ: 

1) ʇʨʠʨʦʜʥʳʝ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ 

- ʃʘʥʜʰʘʬʪʥʳʝ ï ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ ʟʝʤʣʶ, ʚʦʜʫ, ʨʘʩʪʠʪʝʣʴ-

ʥʦʩʪʴ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʫʩʣʦʚʠʷ ʜʣʷ ʦʪʜʳʭʘ ʠ ʪʫʨʠʟʤʘ (ʛʦʨʥʳʝ ʨʘʡ-

ʦʥʳ, ʣʝʩʘ, ʦʟʝʨʘ, ʨʝʢʠ, ʧʣʷʞʠ, ʧʨʠʙʨʝʞʥʳʝ ʪʝʨʨʠʪʦʨʠʠ); 

- ɻʦʨʥʳʝ ʧʨʠʨʦʜʥʳʝ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ï ɻ ʪʦ ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʛʦʨʥʳʭ ʨʝʛʠ-

ʦʥʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʚʢʣʶʯʘʷ ʦʪʜʳʭ, ʦʟʜʦʨʦʚʣʝʥʠʝ, ʩʧʦʨʪʠʚʥʳʝ ʠ ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʤʘʨʰʨʫʪʳ, ʘ ʪʘʢʞʝ ʜʣʷ ʵʢʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ; 

- ʄʦʨʩʢʠʝ ʧʨʠʨʦʜʥʳʝ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʦʪʥʦʩʠʪʩʷ ʢ ʧʨʠʨʦʜʥʳʤ ʵʣʝʤʝʥʪʘʤ ʤʦʨ-

ʩʢʦʡ ʩʨʝʜʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʣʶʜʝʡ ʚ ʦʪʜʳʭʝ, ʦʟʜʦ-

ʨʦʚʣʝʥʠʠ ʠ ʘʢʪʠʚʥʦʤ ʪʫʨʠʟʤʝ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʠʜʳ ʧʨʠʨʦʜʥʳʭ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ.  
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ʈʠʩʫʥʦʢ 1 ï ɺʠʜʳ ʧʨʠʨʦʜʥʳʭ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ 

 

2) ʂʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ 

- ɸʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʧʘʤʷʪʥʠʢʠ ï ʤʝʩʪʘ ʨʘʩʢʦʧʦʢ, ʜʨʝʚʥʠʝ ʧʦʩʝʣʝʥʠʷ, ʧʘʤʷʪʥʠʢʠ ʠʩʪʦʨʠʠ 

ʠ ʢʫʣʴʪʫʨʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʠ ʢʫʣʴʪʫʨʥʦʛʦ ʪʫʨʠʟʤʘ; 

- ɸʨʭʠʪʝʢʪʫʨʥʳʝ ʧʘʤʷʪʥʠʢʠ ï ʩʪʘʨʠʥʥʳʝ ʟʜʘʥʠʷ, ʟʘʤʢʠ, ʢʨʝʧʦʩʪʠ, ʜʚʦʨʮʳ, ʭʨʘʤʳ ʠ ʜʨʫ-

ʛʠʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʚʣʝʢʘʶʪ ʪʫʨʠʩʪʦʚ; 

- ʄʫʟʝʠ ʠ ʛʘʣʝʨʝʠ ï ʤʝʩʪʘ, ʛʜʝ ʩʦʙʨʘʥʳ ʠʩʪʦʨʠʯʝʩʢʠʝ, ʢʫʣʴʪʫʨʥʳʝ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ 

ʮʝʥʥʦʩʪʠ, ʷʚʣʷʶʱʠʝʩʷ ʚʘʞʥʳʤʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʥʦʛʦ ʪʫʨʠʟʤʘ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʠʜʳ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʭ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ.  

 

 
 

ʈʠʩʫʥʦʢ 2 ï ɺʠʜʳ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʭ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ 
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3) ʇʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ð ɻ ʪʦ ʪʘʢʠʝ ʨʝʩʫʨʩʳ, ʢʦʪʦʨʳʝ ʚʦʟ-

ʥʠʢʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ. ʆʥʠ ʩʦ-

ʯʝʪʘʶʪ ʚ ʩʝʙʝ ʵʣʝʤʝʥʪʳ ʢʘʢ ʧʨʠʨʦʜʳ, ʪʘʢ ʠ ʩʦʟʜʘʥʥʦʡ ʯʝʣʦʚʝʢʦʤ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʙʲʝʢʪʦʚ ʠ 

ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʝʢʨʝʘʮʠʠ, ʦʪʜʳʭʘ ʠ ʪʫʨʠʟʤʘ [3]. 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʠʜʳ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ.  

 

 
 

ʈʠʩʫʥʦʢ 3 ï ɺʠʜʳ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ [3]. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʧʨʦʮʝʩʩʝ ʥʘʧʠʩʘʥʠʷ ʩʪʘʪʴʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʝʦ-

ʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʘʫʯʥʳʭ ʜʘʥʥʳʭ; ʦʙʱʝʥʘʫʯʥʳʝ ʤʝʪʦʜʳ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʠ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʚʦʧʨʦʩʘʤ 

ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʦʙʦʙʱʝʥʠʝ, ʩʨʘʚʥʝʥʠʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɻʦʨʦʜ ʇʘʚʣʦʜʘʨ, ʢʘʢ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ 

ʮʝʥʪʨ ʇʘʚʣʦʜʘʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʢʫʣʴ-

ʪʫʨʥʳʭ ʮʝʥʪʨʦʚ ʂʘʟʘʭʩʪʘʥʘ. ɽʛʦ ʧʨʠʛʦʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʚʢʣʶʯʘʶʪ ʨʷʜ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, 

ʪʘʢʠʭ ʢʘʢ ʇʘʚʣʦʜʘʨʩʢʦʝ, ʂʝʥʞʝʢʦʣʴ, ʄʦʡʳʣʜʳ, ɾʝʪʝʢʰʠ ʠ ʧʦʩʝʣʦʢ ɸʪʘʤʝʢʝʥ, ʢʦʪʦʨʳʝ ʬʦʨ-

ʤʠʨʫʶʪ ʚʦʢʨʫʛ ʛʦʨʦʜʘ ʩʚʦʝʦʙʨʘʟʥʳʡ ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʧʦʷʩ. ʕʪʠ ʟʦʥʳ ʦʙʣʘʜʘʶʪ ʫʥʠʢʘʣʴʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤʠ ʨʘʟʚʠʪʠʶ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʦʨʤ ʪʫʨʠʟʤʘ. ʆʜʥʘ ʠʟ ʟʘʜʘʯ ʩʪʘʪʴʠ -

ʨʘʩʢʨʳʪʴ ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʨʠʛʦʨʦʜʥʦʡ ʟʦʥʳ ʇʘʚʣʦʜʘʨʘ ʠ ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ ʟʥʘʯʝʥʠʝ 

ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ. 

ʇʦʥʷʪʠʝ çʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘè ʚʢʣʶʯʘʝʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʠʨʦʜʥʳʭ, ʢʫʣʴʪʫʨʥʦ-

ʠʩʪʦʨʠʯʝʩʢʠʭ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʠ ʜʫʭʦʚʥʳʭ ʩʠʣ ʯʝʣʦʚʝʢʘ. ʕʪʠ ʨʝʩʫʨʩʳ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠ-

ʨʦʚʘʥʠʠ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʠ ʦʧʨʝʜʝʣʷʶʪ ʚʠʜʳ ʪʫʨʠʟʤʘ, ʚʦʟʤʦʞʥʳʝ ʚ ʢʦʥʢʨʝʪʥʦʡ 

ʤʝʩʪʥʦʩʪʠ [3]. 

ʇʨʠʛʦʨʦʜʥʘʷ ʟʦʥʘ, ʢʘʢ ʯʘʩʪʴ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʛʦʨʦʜʘ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʧʝʨʝʭʦʜʥʫʶ ʪʝʨʨʠʪʦʨʠʶ ʤʝʞʜʫ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʡ ʩʨʝʜʦʡ ʠ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʴʶ. ʆʥʘ ʩʣʫ-

ʞʠʪ ʤʝʩʪʦʤ ʜʣʷ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʦʪʜʳʭʘ ʛʦʨʦʜʩʢʠʭ ʞʠʪʝʣʝʡ, ʤʝʩʪʦʤ ʧʨʦʞʠʚʘʥʠʷ ʜʣʷ ʪʝʭ, ʢʪʦ 

ʩʚʷʟʘʥ ʩ ʛʦʨʦʜʦʤ ʪʨʫʜʦʚʳʤʠ ʠʣʠ ʩʦʮʠʘʣʴʥʳʤʠ ʦʪʥʦʰʝʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʜʣʷ ʨʘʟ-

ʚʠʪʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘʢʪʠʚʥʦʛʦ ʦʪʜʳʭʘ ʠ ʪʫʨʠʟʤʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ-

ʛʦʨʦʜʥʘʷ ʟʦʥʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʛʦʨʦʜʩʢʦʡ ʵʢʦʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʫʩʪʦʡʯʠ-

ʚʦʩʪʴ ʝʝ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 
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ʇʘʚʣʦʜʘʨ ï ʵʪʦ ʢʨʫʧʥʳʡ ʛʦʨʦʜ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʀʨʪʳʰʘ, ʠʟʚʝʩʪʥʳʡ ʩʚʦʝʡ ʙʦʛʘʪʦʡ ʠʩ-

ʪʦʨʠʝʡ ʠ ʨʘʟʚʠʪʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ. ʆʩʥʦʚʘʥʥʳʡ ʚ ʩʝʨʝʜʠʥʝ XIX ʚʝʢʘ, ʦʥ ʧʨʠʦʙʨʝʣ ʩʪʨʘʪʝ-

ʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʢʘʢ ʮʝʥʪʨ ʩʦʣʝʜʦʙʳʯʠ, ʘ ʟʘʪʝʤ ʩʪʘʣ ʚʘʞʥʳʤ ʫʟʣʦʤ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʚ ʂʘʟʘʭʩʪʘʥʝ. ʉʝʛʦʜʥʷ ʇʘʚʣʦʜʘʨ ð ʵʪʦ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʠʡʩʷ ʛʦʨʦʜ ʩ ʯʠʩʣʝʥʥʦ-

ʩʪʴʶ ʥʘʩʝʣʝʥʠʷ ʦʢʦʣʦ 360 ʪʳʩʷʯ ʯʝʣʦʚʝʢ, ʢʦʪʦʨʳʡ ʦʙʲʝʜʠʥʷʝʪ ʚ ʩʝʙʝ ʢʫʣʴʪʫʨʥʦʝ ʥʘʩʣʝʜʠʝ, 

ʩʦʚʨʝʤʝʥʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠ ʫʥʠʢʘʣʴʥʳʝ ʧʨʠʨʦʜʥʳʝ ʣʘʥʜʰʘʬʪʳ [7]. 

ʇʨʠʛʦʨʦʜʥʘʷ ʟʦʥʘ ʇʘʚʣʦʜʘʨʘ ʚʢʣʶʯʘʝʪ ʩʝʣʴʩʢʠʝ ʧʦʩʝʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʩʦʙʩʪʚʝʥ-

ʥʳʤ ʨʝʢʨʝʘʮʠʦʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ. ʅʘʧʨʠʤʝʨ, ʚ ʩʝʣʝ ʇʘʚʣʦʜʘʨʩʢʦʝ ʥʘʭʦʜʠʪʩʷ ʤʝʯʝʪʴ ʠʤ. ʂʘ-

ʩʳʤʘ ʂʘʞʳ, ʷʚʣʷʶʱʘʷʩʷ ʟʥʘʯʠʤʳʤ ʦʙʲʝʢʪʦʤ ʜʫʭʦʚʥʦʛʦ ʪʫʨʠʟʤʘ. ɺʙʣʠʟʠ ʄʦʡʳʣʜʳ ʨʘʩʧʦʣʦ-

ʞʝʥ ʫʥʠʢʘʣʴʥʳʡ ʧʨʠʨʦʜʥʳʡ ʦʙʲʝʢʪ ð ʦʜʥʦʠʤʝʥʥʦʝ ʦʟʝʨʦ ʄʦʡʳʣʜʳ, ʠʟʚʝʩʪʥʦʝ ʩʚʦʠʤʠ ʣʝ-

ʯʝʙʥʳʤʠ ʛʨʷʟʷʤʠ ʠ ʨʘʧʦʡ. ʊʝʨʨʠʪʦʨʠʠ ʧʨʠʛʦʨʦʜʘ ʇʘʚʣʦʜʘʨʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʘʚʥʠʥʥʳʤ ʨʝ-

ʣʴʝʬʦʤ, ʫʤʝʨʝʥʥʳʤ ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ ʢʣʠʤʘʪʦʤ ʠ ʥʘʣʠʯʠʝʤ ʨʝʢʨʝʘʮʠʦʥʥʦ-ʧʨʠʚʣʝʢʘ-

ʪʝʣʴʥʳʭ ʟʦʥ, ʪʘʢʠʭ ʢʘʢ ʧʦʡʤʘ ʨʝʢʠ ʋʩʦʣʢʘ, ʧʣʷʞʠ ʥʘ ʀʨʪʳʰʝ ʠ ʜʨʫʛʠʝ ʧʨʠʨʦʜʥʳʝ ʣʘʥʜʰʘʬʪʳ. 

 

 
 

ʈʠʩʫʥʦʢ 4 ï ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʟʘʢʘʟʥʠʢ çʇʦʡʤʘ ʨʝʢʠ ʀʨʪʳʰè 

 

ʇʨʠʛʦʨʦʜʥʘʷ ʟʦʥʘ ʇʘʚʣʦʜʘʨʘ ʚʳʜʝʣʷʝʪʩʷ ʙʦʛʘʪʩʪʚʦʤ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʃʝʯʝʙʥʦʝ 

ʦʟʝʨʦ ʄʦʡʳʣʜʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʳʡ ʧʨʠʨʦʜʥʳʡ ʦʙʲʝʢʪ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʪʫ-

ʨʠʩʪʠʯʝʩʢʦʛʦ ʠʥʪʝʨʝʩʘ. ɽʛʦ ʚʦʜʳ ʥʘʩʳʱʝʥʳ ʤʠʥʝʨʘʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʘ ʜʦʥʥʳʡ ʠʣ ʦʙʣʘʜʘʝʪ 

ʣʝʯʝʙʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʯʪʦ ʜʝʣʘʝʪ ʦʟʝʨʦ ʮʝʥʪʨʦʤ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʣʝʯʝʥʠʷ. 

ʈʝʢʘ ʀʨʪʳʰ, ʦʤʳʚʘʶʱʘʷ ʇʘʚʣʦʜʘʨ ʠ ʝʛʦ ʧʨʠʛʦʨʦʜʳ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʨʝʢʨʝʘʮʠʦʥʥʳʤ 

ʨʝʩʫʨʩʦʤ. ʆʥʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʣʷʞʥʦʛʦ ʦʪʜʳʭʘ, ʨʳʙʘʣʢʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚʦʜ-

ʥʳʭ ʵʢʩʢʫʨʩʠʡ. ʆʩʦʙʝʥʥʦ ʧʦʧʫʣʷʨʥʘ ʧʦʡʤʘ ʨʝʢʠ ʋʩʦʣʢʘ, ʛʜʝ ʛʦʨʦʜʩʢʠʝ ʠ ʩʝʣʴʩʢʠʝ ʞʠʪʝʣʠ 

ʥʘʭʦʜʷʪ ʤʝʩʪʦ ʜʣʷ ʦʪʜʳʭʘ, ʧʠʢʥʠʢʦʚ ʠ ʘʢʪʠʚʥʳʭ ʚʠʜʦʚ ʩʧʦʨʪʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʢʫʣʴʪʫʨʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʨʠʛʦʨʦʜʥʦʡ ʟʦʥʳ ʇʘʚʣʦʜʘʨʘ. ɿʜʝʩʴ ʥʘʭʦʜʷʪʩʷ ʦʙʲ-

ʝʢʪʳ ʜʫʭʦʚʥʦʛʦ ʠ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʨʝʣʠʛʠʦʟʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʠ ʤʝʤʦʨʠʘʣʴ-

ʥʳʝ ʢʦʤʧʣʝʢʩʳ. ɼʘʥʥʳʝ ʨʝʩʫʨʩʳ ʧʦʟʚʦʣʷʶʪ ʨʘʟʚʠʚʘʪʴ ʢʫʣʴʪʫʨʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʠ ʧʘʣʦʤʥʠ-

ʯʝʩʢʠʡ ʪʫʨʠʟʤ, ʧʨʠʚʣʝʢʘʷ ʢʘʢ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ, ʪʘʢ ʠ ʛʦʩʪʝʡ ʠʟ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ ʂʘʟʘʭʩʪʘʥʘ. 

ʇʨʠʛʦʨʦʜʥʘʷ ʟʦʥʘ ʇʘʚʣʦʜʘʨʘ ʠʤʝʝʪ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʨʘʟʚʠʪʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʫʨʠʟʤʘ. 

ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʪʫʨʠʟʤ, ʙʘʟʠʨʫʶʱʠʡʩʷ ʥʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʘʭ ʨʝʛʠʦʥʘ, ʤʦʞʝʪ ʩʪʘʪʴ ʟʥʘʯʠʤʦʡ 

ʦʪʨʘʩʣʴʶ ʙʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ, ʢʘʢ ʧʘʤʷʪʥʠʢ ʧʨʠʨʦʜʳ çɻʫʩʠʥʳʡ ʧʝʨʝʣʝʪè. ʕʪʦʪ 

ʦʙʲʝʢʪ ʫʥʠʢʘʣʝʥ ʩʚʦʠʤʠ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʤʠ ʥʘʭʦʜʢʘʤʠ, ʧʨʠʚʣʝʢʘʶʱʠʤʠ ʢʘʢ ʪʫʨʠʩʪʦʚ, ʪʘʢ 

ʠ ʫʯʝʥʳʭ. 

ʃʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʡ ʪʫʨʠʟʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʩʘʥʘʪʦʨʠʝʤ ʥʘ ʦʟʝʨʝ ʄʦʡʳʣʜʳ, ʫʞʝ 

ʠʛʨʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʵʢʦʥʦʤʠʢʝ ʨʝʛʠʦʥʘ. ʈʘʟʚʠʪʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʫʩʣʫʛ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʤʦʞʝʪ ʧʦʚʳʩʠʪʴ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʩʘʥʘʪʦʨʠʷ ʜʣʷ ʙʦʣʝʝ ʰʠʨʦʢʦʡ 

ʘʫʜʠʪʦʨʠʠ [4]. 
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ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʪʫʨʠʟʤ ʚ ʧʨʠʛʦʨʦʜʥʦʡ ʟʦʥʝ ʇʘʚʣʦʜʘʨʘ 

ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʨʷʜʦʤ ʧʨʦʙʣʝʤ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʥʝʜʦʩʪʘʪʦʢ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʚʳʩʦʢʘʷ ʩʝʟʦʥ-

ʥʦʩʪʴ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʥʝʭʚʘʪʢʘ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʠʛʦʨʦʜʥʦʡ ʟʦʥʳ ʇʘʚ-

ʣʦʜʘʨʘ ʪʨʝʙʫʝʪʩʷ ʨʝʰʝʥʠʝ ʨʷʜʘ ʟʘʜʘʯ. ɺʘʞʥʳʤ ʰʘʛʦʤ ʩʪʘʥʝʪ ʫʣʫʯʰʝʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʣʷ-

ʞʝʡ, ʜʦʨʦʛ ʠ ʟʦʥ ʦʪʜʳʭʘ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʝ ʙʘʟʦʚʦʡ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʩʝʣʴʩʢʠʭ 

ʧʦʩʝʣʝʥʠʷʭ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʜʣʷ ʪʫ-

ʨʠʩʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ, ʫʜʝʣʷʷ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʵʢʩʢʫʨʩʦʚʦʜʘʤ ʠ ʦʨʛʘʥʠʟʘʪʦʨʘʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʪʫʨʦʚ. 

ʊʘʢʞʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʘʛʨʦʪʫʨʠʟʤʘ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʨʝʩʫʨʩʳ ʠ ʪʨʘʜʠʮʠʠ ʤʝʩʪʥʳʭ ʧʦʩʝʣʝʥʠʡ. ɺʘʞʥʦ ʪʘʢʞʝ ʨʘʩ-

ʰʠʨʷʪʴ ʩʧʝʢʪʨ ʧʨʝʜʣʦʞʝʥʠʡ ʚ ʩʬʝʨʝ ʘʢʪʠʚʥʦʛʦ ʠ ʚʦʜʥʦʛʦ ʪʫʨʠʟʤʘ, ʪʘʢʠʭ ʢʘʢ ʩʧʣʘʚʳ ʧʦ ʀʨ-

ʪʳʰʫ ʠʣʠ ʚʝʣʦʩʠʧʝʜʥʳʝ ʤʘʨʰʨʫʪʳ ʧʦ ʧʨʠʛʦʨʦʜʥʳʤ ʪʝʨʨʠʪʦʨʠʷʤ. 

ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʚ ʇʘʚʣʦʜʘʨʝ ʠ ʝʛʦ ʧʨʠʛʦʨʦʜʥʦʡ ʟʦʥʝ ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʫʨʠʟʤʘ, ʪʨʝʙʫʶʱʠʭ 

ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʠ ʨʝʩʫʨʩʦʚ. 

ʂʫʣʴʪʫʨʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʪʫʨʠʟʤ ʨʘʟʚʠʚʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʠʩʪʦʨʠʯʝʩʢʠʤ ʧʘʤʷʪʥʠʢʘʤ ʠ 

ʤʫʟʝʷʤ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʚʢʣʶʯʠʪʴ ʚ ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʤʘʨʰʨʫʪʳ. ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʨ-

ʛʘʥʠʟʘʮʠʷ ʵʢʩʢʫʨʩʠʡ ʧʦ ʧʘʤʷʪʥʠʢʘʤ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʨʝʣʠʛʠʦʟʥʳʤ ʦʙʲʝʢʪʘʤ ʚ ʧʨʠʛʦʨʦʜʥʳʭ ʩʝ-

ʣʘʭ. 

ʈʝʣʠʛʠʦʟʥʳʡ ʪʫʨʠʟʤ ʠʤʝʝʪ ʚʳʩʦʢʠʡ ʧʦʪʝʥʮʠʘʣ ʙʣʘʛʦʜʘʨʷ ʰʠʨʦʢʦʤʫ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʫ 

ʨʝʣʠʛʠʦʟʥʳʭ ʢʦʥʬʝʩʩʠʡ: ʠʩʣʘʤ, ʧʨʘʚʦʩʣʘʚʠʝ, ʢʘʪʦʣʠʮʠʟʤ, ʧʨʦʪʝʩʪʘʥʪʠʟʤ ʠ ʠʫʜʘʠʟʤ. ɸʨʭʠʪʝʢ-

ʪʫʨʥʳʝ ʦʙʲʝʢʪʳ ʨʝʣʠʛʠʦʟʥʦʛʦ ʟʥʘʯʝʥʠʷ ʥʘʭʦʜʷʪʩʷ ʚ ʦʪʣʠʯʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʘ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʜʫ-

ʭʦʚʝʥʩʪʚʘ ʛʦʪʦʚʳ ʩʦʪʨʫʜʥʠʯʘʪʴ ʩ ʪʫʨʠʩʪʘʤʠ ʠ ʦʨʛʘʥʠʟʘʪʦʨʘʤʠ ʵʢʩʢʫʨʩʠʡ. ʆʜʥʘʢʦ ʥʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʦʪʩʫʪʩʪʚʫʶʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʵʢʩʢʫʨʩʦʚʦʜʳ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʝʩʷ ʥʘ ʨʝʣʠʛʠʦʟʥʦʡ 

ʪʝʤʘʪʠʢʝ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ʅʝʦʙ-

ʭʦʜʠʤʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʦʜʛʦʪʦʚʢʫ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʢʦʪʦʨʳʝ ʩʤʦʛʫʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʧʨʦʚʦʜʠʪʴ 

ʵʢʩʢʫʨʩʠʠ, ʩʦʙʣʶʜʘʷ ʢʫʣʴʪʫʨʥʳʝ ʠ ʨʝʣʠʛʠʦʟʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. 

ʃʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʡ ʪʫʨʠʟʤ ʧʨʝʜʩʪʘʚʣʝʥ ʩʘʥʘʪʦʨʠʝʤ çʄʦʡʳʣʜʳè, ʧʨʝʜʦʩʪʘʚʣʷʶ-

ʱʠʤ ʫʩʣʫʛʠ ʛʨʷʟʝʣʝʯʝʥʠʷ, ʨʘʧʥʳʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʘʥʥ. ʍʦʪʷ ʦʥ ʫʞʝ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʪʫʨʠʩʪʩʢʦʡ ʩʬʝʨʝ ʨʝʛʠʦʥʘ, ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʜʦʩʫʛʦʚʳʭ ʤʝʨʦʧʨʠʷ-

ʪʠʡ ʜʣʷ ʦʪʜʳʭʘʶʱʠʭ, ʯʪʦʙʳ ʧʨʠʚʣʝʯʴ ʙʦʣʝʝ ʰʠʨʦʢʫʶ ʘʫʜʠʪʦʨʠʶ [6]. 

ʇʨʦʤʳʰʣʝʥʥʳʡ ʪʫʨʠʟʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʫʯʠʪʳʚʘʷ ʥʘʣʠ-

ʯʠʝ ʢʨʫʧʥʳʭ ʠ ʩʨʝʜʥʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʇʘʚʣʦʜʘʨʝ. ʆʜʥʘʢʦ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ 

ʧʨʝʜʧʨʠʷʪʠʡ ʦʪʩʫʪʩʪʚʫʶʪ ʵʢʩʢʫʨʩʠʦʥʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʘʣʠʩʪʳ, ʩʧʦʩʦʙʥʳʝ ʦʙʲ-

ʷʩʥʠʪʴ ʩʧʝʮʠʬʠʢʫ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʪʨʝʙʫʝʪʩʷ 

ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʧʦʩʝʱʝʥʠʷ ʟʘʚʦʜʦʚ, ʘ ʪʘʢʞʝ ʧʦʜʛʦʪʦʚʢʘ ʵʢʩʢʫʨʩʦʚʦʜʦʚ ʠʟ ʯʠʩʣʘ ʩʦʪʨʫʜ-

ʥʠʢʦʚ ʧʨʝʜʧʨʠʷʪʠʡ [5]. 

ʇʣʷʞʥʳʡ ʪʫʨʠʟʤ ʧʦʣʴʟʫʝʪʩʷ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʩʨʝʜʠ ʞʠʪʝʣʝʡ ʠ ʛʦʩʪʝʡ ʛʦʨʦʜʘ, ʦʩʦʙʝʥʥʦ 

ʙʣʘʛʦʜʘʨʷ ʨʘʩʧʦʣʦʞʝʥʠʶ ʇʘʚʣʦʜʘʨʘ ʥʘ ʀʨʪʳʰʝ, ʢʨʫʧʥʝʡʰʝʡ ʨʝʢʝ ʂʘʟʘʭʩʪʘʥʘ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʥʘʣʠʯʠʝ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʠ ʩʣʘʙʦʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʧʣʷʞʝʡ, ʪʘʢʠʭ ʢʘʢ ʧʣʷʞ ʚ ʫʩʦʣʴʩʢʦʤ ʤʠʢʨʦ-

ʨʘʡʦʥʝ, ʥʘ ʤʥʦʛʠʭ ʠʟ ʥʠʭ ʦʪʩʫʪʩʪʚʫʝʪ ʙʘʟʦʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ: ʟʦʥʳ ʧʠʪʘʥʠʷ, ʪʫʘʣʝʪʳ ʠ 

ʧʫʥʢʪʳ ʩʧʘʩʘʪʝʣʝʡ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʢʦʤʬʦʨʪʘ ʦʪʜʳʭʘʶʱʠʭ ʥʝʦʙʭʦʜʠʤʦ ʦʙʫ-

ʩʪʨʦʠʪʴ ʵʪʠ ʪʝʨʨʠʪʦʨʠʠ, ʘ ʪʘʢʞʝ ʦʨʛʘʥʠʟʦʚʘʪʴ ʟʦʥʳ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʥʘ ʥʝ-

ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʧʣʷʞʘʭ. 

ɼʝʪʩʢʦ-ʶʥʦʰʝʩʢʠʡ ʪʫʨʠʟʤ ʨʘʟʚʠʚʘʝʪʩʷ ʩʠʣʘʤʠ ʩʨʝʜʥʠʭ ʰʢʦʣ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘ-

ʮʠʡ, ʧʨʝʜʣʘʛʘʶʱʠʭ ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʠ ʢʨʘʝʚʝʜʯʝʩʢʠʝ ʢʨʫʞʢʠ. ʆʜʥʘʢʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʪʘʢʠʭ 

ʧʨʦʛʨʘʤʤ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʛʨʘʥʪʘʤʠ, ʘ ʧʝʜʘʛʦʛʠ ʟʘʯʘʩʪʫʶ ʥʝ ʠʤʝʶʪ ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʪʨʝʙʫʝʪʩʷ ʮʝʣʝʚʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʰʢʦʣ ʜʣʷ ʟʘʢʫʧʢʠ ʩʥʘʨʷʞʝ-

ʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʝ ʢʫʨʩʦʚ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʫʯʠʪʝʣʝʡ-ʢʨʘʝʚʝʜʦʚ. 
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ʉʧʦʨʪʠʚʥʳʡ ʪʫʨʠʟʤ ʦʙʣʘʜʘʝʪ ʧʦʪʝʥʮʠʘʣʦʤ ʙʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʩʧʦʨʪʠʚʥʳʭ ʦʙʲʝʢʪʦʚ 

ʜʣʷ ʟʘʥʷʪʠʡ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʩʧʦʨʪʘ. ʆʜʥʘʢʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʪʩʫʪʩʪʚʫʝʪ ʠʥʬʨʘʩʪʨʫʢ-

ʪʫʨʘ ʜʣʷ ʚʦʜʥʳʭ ʚʠʜʦʚ ʩʧʦʨʪʘ ʠ ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʩʦʨʝʚʥʦʚʘʥʠʡ. ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʰʘʛʦʚ ʤʦʞʝʪ ʩʪʘʪʴ ʩʦʟʜʘʥʠʝ ʮʝʥʪʨʘ ʚʦʜʥʦʛʦ ʪʫʨʠʟʤʘ 

ʚ ʫʩʦʣʴʩʢʦʤ ʤʠʢʨʦʨʘʡʦʥʝ ʠ ʨʘʟʚʠʪʠʝ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʝ ʪʨʝʙʫʶʱʠʭ ʢʨʫʧʥʳʭ ʚʣʦʞʝʥʠʡ. 

ʅʘ ʨʠʩʫʥʢʝ 5 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʧʨʠʛʦʨʦʜʘ ʛʦʨʦʜʘ ʇʘʚʣʦʜʘʨʘ ʩʦ-

ʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʧʨʠʚʝʜʝʥʥʦʡ ʚʳʰʝ.  

 

 

ʈʠʩʫʥʦʢ 5 ï ʈʝʢʨʝʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʇʘʚʣʦʜʘʨʩʢʦʡ ʦʙʣʘʩʪʠ [7] 

 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʇʘʚʣʦʜʘʨʘ ʚʘʞʥʦ ʨʘʩʩʤʘʪ-

ʨʠʚʘʪʴ ʢʘʞʜʳʡ ʢʦʤʧʦʥʝʥʪ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʢʣʘʩʪʝʨʘ ʢʘʢ ʯʘʩʪʴ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ. 

ɼʦʨʦʞʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʚ ʧʨʠʛʦʨʦʜʥʦʡ ʟʦʥʝ ʥʫʞʜʘʝʪʩʷ ʚ ʫʣʫʯʰʝʥʠʠ, ʦʩʦʙʝʥʥʦ ʚ ʯʘ-

ʩʪʠ ʧʨʠʜʦʨʦʞʥʳʭ ʪʫʘʣʝʪʦʚ ʠ ʦʩʪʘʥʦʚʦʢ. ʋʩʪʘʥʦʚʢʘ ʩʦʚʨʝʤʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʨʝʰʠʪ ʧʨʦʙʣʝʤʫ 

ʥʝʫʜʦʙʩʪʚʘ ʜʣʷ ʪʫʨʠʩʪʦʚ. 

ʊʨʘʥʩʧʦʨʪʥʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʚʠʘʮʠʦʥʥʳʤ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʤ 

ʪʨʘʥʩʧʦʨʪʦʤ. ʆʜʥʘʢʦ ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʡʩʦʚ ʠʟ ʘʵʨʦʧʦʨʪʘ ʇʘʚʣʦʜʘʨʘ, ʫʩʪʘʨʝʚʰʘʷ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʘ ʚʦʢʟʘʣʦʚ ʠ ʧʣʦʭʦʝ ʩʦʩʪʦʷʥʠʝ ʘʚʪʦʧʘʨʢʘ ʩʦʟʜʘʶʪ ʙʘʨʴʝʨʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ. ʋʚʝ-

ʣʠʯʝʥʠʝ ʯʠʩʣʘ ʨʝʡʩʦʚ, ʦʙʥʦʚʣʝʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʯʘʩʪʥʦʛʦ ʠʟʚʦʟʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʤʦʛʣʠ ʙʳ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʢʦʤʬʦʨʪ ʪʫʨʠʩʪʦʚ. 

ʄʝʩʪʘ ʨʘʟʤʝʱʝʥʠʷ ʦʭʚʘʪʳʚʘʶʪ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʦʙʲʝʢʪʦʚ, ʥʦ ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʥʝ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʪ ʤʠʨʦʚʳʤ ʩʪʘʥʜʘʨʪʘʤ ʢʘʯʝʩʪʚʘ ʩʝʨʚʠʩʘ. ʉʝʨʪʠʬʠʢʘʮʠʷ ʛʦʩʪʠʥʠʮ, ʨʝʛʠʩʪʨʘʮʠʷ ʚ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʠʩʪʝʤʘʭ ʙʨʦʥʠʨʦʚʘʥʠʷ ʠ ʦʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ ʩʪʘʥʫʪ ʚʘʞʥʳʤʠ ʰʘʛʘʤʠ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʧʦʣʦʞʝʥʠʷ. 

ʉʬʝʨʘ ʧʠʪʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʝʜʧʨʠʷʪʠʡ, ʥʦ ʚ ʥʝʡ ʦʪʩʫʪ-

ʩʪʚʫʶʪ ʨʝʩʪʦʨʘʥʳ ʚʳʩʦʢʦʡ ʢʫʭʥʠ ʠ ʰʝʬ-ʧʦʚʘʨʘ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʫʨʦʚʥʷ.  

ʂʘʜʨʦʚʳʡ ʩʦʩʪʘʚ ʪʘʢʞʝ ʪʨʝʙʫʝʪ ʫʣʫʯʰʝʥʠʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, 

ʛʦʪʦʚʷʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ, ʤʥʦʛʠʝ ʩʦʪʨʫʜʥʠʢʠ ʥʝ ʦʙʣʘʜʘʶʪ ʜʦʩʪʘ-

ʪʦʯʥʳʤʠ ʥʘʚʳʢʘʤʠ ʠ ʟʥʘʥʠʷʤʠ. ʈʝʛʫʣʷʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʨʘʙʦʪʥʠʢʦʚ ʛʦʩʪʠʥʠʯ-

ʥʦʡ ʠ ʨʝʩʪʦʨʘʥʥʦʡ ʩʬʝʨ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ. 

ʆʨʛʘʥʳ ʫʧʨʘʚʣʝʥʠʷ ʪʫʨʠʟʤʦʤ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʪʨʫʜʥʦʩʪʷʤʠ ʠʟ-ʟʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʦʨ-

ʜʠʥʠʨʦʚʘʪʴ ʩʬʝʨʫ ʩʧʦʨʪʘ ʠ ʪʫʨʠʟʤʘ. ʉʦʟʜʘʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʪʘʢʠʭ ʢʘʢ 
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ʆʙʣʘʩʪʥʦʡ ʩʦʚʝʪ ʧʦ ʪʫʨʠʟʤʫ ʠʣʠ DMO (Destination Management Organisation), ʧʦʤʦʞʝʪ ʫʣʫʯ-

ʰʠʪʴ ʫʧʨʘʚʣʝʥʠʝ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ SWOT-ʘʥʘʣʠʟ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʠʛʦʨʦʜʥʦʡ ʟʦʥʳ 

ʛʦʨʦʜʘ ʇʘʚʣʦʜʘʨ. 

 

SWOT-ʘʥʘʣʠʟ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʠʛʦʨʦʜʥʦʡ ʟʦʥʳ ʛʦʨʦʜʘ ʇʘʚʣʦʜʘʨ 

ʉʠʣʴʥʳʝ ʩʪʦʨʦʥʳ ɺʦʟʤʦʞʥʦʩʪʠ 

- ʈʘʟʥʦʦʙʨʘʟʠʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʈʝʢʘ 

ʀʨʪʳʰ, ʧʦʡʤʘ ʨʝʢʠ ʋʩʦʣʢʘ, ʦʟʝʨʦ 

ʄʦʡʳʣʜʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʧʣʷʞʥʦʛʦ, ʚʦʜʥʦʛʦ ʠ ʣʝʯʝʙʥʦ-

ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ ʪʫʨʠʟʤʘ. 

- ʂʫʣʴʪʫʨʥʦʝ ʠ ʠʩʪʦʨʠʯʝʩʢʦʝ ʥʘʩʣʝʜʠʝ. 

ʅʘʣʠʯʠʝ ʧʘʤʷʪʥʠʢʦʚ ʘʨʭʠʪʝʢʪʫʨʳ, ʪʘʢʠʭ 

ʢʘʢ ɼʦʤ ʢʫʧʮʘ ʉʦʨʦʢʠʥʘ, ʅʘʨʦʜʥʳʡ ʜʦʤ, ʘ 

ʪʘʢʞʝ ʤʫʟʝʝʚ ʠ ʨʝʣʠʛʠʦʟʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʢʫʣʴʪʫʨʥʦ-

ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʠ ʜʫʭʦʚʥʦʛʦ ʪʫʨʠʟʤʘ. 

- ʊʨʘʥʩʧʦʨʪʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ. ɹʣʠʟʦʩʪʴ ʢ 

ʛʦʨʦʜʫ ʠ ʥʘʣʠʯʠʝ ʭʦʨʦʰʝʡ ʜʦʨʦʞʥʦʡ ʩʝʪʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʣʝʛʢʦʩʪʴ ʜʦʩʪʫʧʘ ʢ 

ʙʦʣʴʰʠʥʩʪʚʫ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ. 

- ʉʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʡ ʧʦʪʝʥʮʠʘʣ. 

ʉʘʥʘʪʦʨʠʡ çʄʦʡʳʣʜʳè ʷʚʣʷʝʪʩʷ 

ʫʥʠʢʘʣʴʥʳʤ ʣʝʯʝʙʥʳʤ ʦʙʲʝʢʪʦʤ ʩ 

ʫʩʪʦʡʯʠʚʳʤ ʧʦʪʦʢʦʤ ʧʦʩʝʪʠʪʝʣʝʡ. 

- ɹʦʛʘʪʘʷ ʬʣʦʨʘ ʠ ʬʘʫʥʘ. ʃʝʩʥʳʝ ʤʘʩʩʠʚʳ, 

ʧʦʡʤʳ ʨʝʢ ʠ ʫʥʠʢʘʣʴʥʳʝ ʧʨʠʨʦʜʥʳʝ ʟʦʥʳ, 

ʪʘʢʠʝ ʢʘʢ ʧʘʤʷʪʥʠʢ ʧʨʠʨʦʜʳ çɻʫʩʠʥʳʡ 

ʧʝʨʝʣʝʪè, ʩʧʦʩʦʙʩʪʚʫʶʪ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ 

ʪʫʨʠʟʤʫ. 

- ʈʘʟʚʠʪʠʝ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʉʦʟʜʘʥʠʝ ʟʦʥ ʦʪʜʳʭʘ, ʦʙʦʨʫʜʦʚʘʥʥʳʭ 

ʧʣʷʞʝʡ, ʙʘʟ ʧʨʦʢʘʪʘ ʠ ʧʫʥʢʪʦʚ ʧʠʪʘʥʠʷ 

ʫʚʝʣʠʯʠʪ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʨʝʛʠʦʥʘ ʜʣʷ 

ʪʫʨʠʩʪʦʚ. 

- ʇʨʦʚʝʜʝʥʠʝ ʢʫʣʴʪʫʨʥʳʭ ʠ ʩʧʦʨʪʠʚʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ. ʌʝʩʪʠʚʘʣʠ, ʤʘʨʘʬʦʥʳ ʠ 

ʵʢʩʢʫʨʩʠʦʥʥʳʝ ʪʫʨʳ ʤʦʛʫʪ ʧʨʠʚʣʝʯʴ 

ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʪʫʨʠʩʪʦʚ. 

- ʈʘʩʰʠʨʝʥʠʝ ʩʧʝʢʪʨʘ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ. 

ɺʚʝʜʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʦʧ, 

ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʵʢʩʢʫʨʩʠʡ, ʢʚʝʩʪʦʚ ʠ 

ʛʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ ʪʫʨʦʚ. 

- ʇʦʜʜʝʨʞʢʘ ʚʥʫʪʨʝʥʥʝʛʦ ʪʫʨʠʟʤʘ. 

ʋʚʝʣʠʯʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ ʯʘʩʪʥʦʛʦ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤ, ʥʘʧʨʘʚʣʝʥʥʳʭ 

ʥʘ ʨʘʟʚʠʪʠʝ ʪʫʨʠʟʤʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʯʝʨʝʟ 

ʛʨʘʥʪʳ. 

- ʈʘʟʚʠʪʠʝ ʢʨʫʛʣʦʛʦʜʠʯʥʦʛʦ ʪʫʨʠʟʤʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ ʜʣʷ 

ʣʳʞʥʳʭ ʙʘʟ, ʢʘʪʢʦʚ ʠ ʩʘʥʘʪʦʨʥʳʭ 

ʧʨʦʛʨʘʤʤ. 

ʉʣʘʙʳʝ ʩʪʦʨʦʥʳ ʋʛʨʦʟʳ 

- ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. 

ʄʘʣʦʦʙʦʨʫʜʦʚʘʥʥʳʝ ʠʣʠ ʥʝʦʙʦʨʫʜʦʚʘʥʥʳʝ 

ʧʣʷʞʠ, ʥʝʭʚʘʪʢʘ ʩʘʥʠʪʘʨʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʟʦʥ 

ʦʪʜʳʭʘ. 

- ʆʛʨʘʥʠʯʝʥʥʳʡ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤ ʢʘʜʨʦʚ. 

ʅʝʭʚʘʪʢʘ ʵʢʩʢʫʨʩʦʚʦʜʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, 

ʚʣʘʜʝʶʱʠʭ ʠʥʦʩʪʨʘʥʥʳʤʠ ʷʟʳʢʘʤʠ ʠ 

ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʟʥʘʥʠʷʤʠ. 

- ʅʠʟʢʘʷ ʠʟʚʝʩʪʥʦʩʪʴ ʨʝʛʠʦʥʘ. 

ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʤʘʨʢʝʪʠʥʛʦʚʘʷ ʩʪʨʘʪʝʛʠʷ ʧʦ 

ʧʨʦʜʚʠʞʝʥʠʶ ʇʘʚʣʦʜʘʨʘ ʢʘʢ 

ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. 

- ʉʝʟʦʥʥʦʩʪʴ. ʃʝʪʥʠʡ ʪʫʨʠʩʪʠʯʝʩʢʠʡ ʩʝʟʦʥ 

ʜʣʠʪʩʷ ʣʠʰʴ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ, 

ʦʛʨʘʥʠʯʠʚʘʷ ʧʨʠʪʦʢ ʪʫʨʠʩʪʦʚ. 

- ʉʦʩʪʦʷʥʠʝ ʠʩʪʦʨʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. 

ʄʥʦʛʠʝ ʧʘʤʷʪʥʠʢʠ ʪʨʝʙʫʶʪ ʨʝʩʪʘʚʨʘʮʠʠ, ʘ 

ʤʫʟʝʡʥʳʝ ʵʢʩʧʦʟʠʮʠʠ ð ʦʙʥʦʚʣʝʥʠʷ. 

- ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʜʝʛʨʘʜʘʮʠʷ. ʈʦʩʪ ʪʫʨʠʟʤʘ 

ʙʝʟ ʜʦʣʞʥʦʛʦ ʢʦʥʪʨʦʣʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʟʘʛʨʷʟʥʝʥʠʶ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʪʘʢʠʭ 

ʢʘʢ ʨʝʢʘ ʀʨʪʳʰ ʠ ʦʟʝʨʦ ʄʦʡʳʣʜʳ. 

- ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ. ʅʝʜʦʩʪʘʪʦʢ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʥʘ ʨʘʟʚʠʪʠʝ ʪʫʨʠʟʤʘ, 

ʢʨʠʟʠʩʥʳʝ ʷʚʣʝʥʠʷ ʚ ʵʢʦʥʦʤʠʢʝ ʤʦʛʫʪ 

ʟʘʪʦʨʤʦʟʠʪʴ ʨʘʟʚʠʪʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

- ʂʦʥʢʫʨʝʥʮʠʷ ʩ ʜʨʫʛʠʤʠ ʨʝʛʠʦʥʘʤʠ. ɹʦʣʝʝ 

ʧʦʧʫʣʷʨʥʳʝ ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʤʦʛʫʪ ʦʪʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʪʫʨʠʩʪʦʚ. 

- ʀʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ. ʇʦʪʝʧʣʝʥʠʝ ʤʦʞʝʪ 

ʥʝʛʘʪʠʚʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʵʢʦʩʠʩʪʝʤʫ ʨʝʛʠʦʥʘ, 

ʚʢʣʶʯʘʷ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ. 

- ʆʪʩʫʪʩʪʚʠʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ. 

ʅʝʭʚʘʪʢʘ ʢʦʦʨʜʠʥʘʮʠʠ ʤʝʞʜʫ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʙʠʟʥʝʩʦʤ 

ʠ ʤʝʩʪʥʳʤ ʥʘʩʝʣʝʥʠʝʤ. 
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ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʛʦʨʦʜʥʘʷ ʟʦʥʘ ʇʘʚʣʦʜʘʨʘ ʦʙʣʘʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʝʢʨʝʘ-

ʮʠʦʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʦʩʪʫ ʨʝʛʠʦʥʘ. ʆʜʥʘʢʦ ʜʣʷ ʨʘʩʢʨʳʪʠʷ ʵʪʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʝʦʙʭʦʜʠʤʳ ʮʝʣʝʥʘ-

ʧʨʘʚʣʝʥʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʘʢʪʠʚʥʦʝ ʧʨʦʜʚʠʞʝʥʠʝ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ 

ʠ ʨʘʟʚʠʪʠʝ ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʨʘʟʚʠʪʠʶ ʪʫʨʠʟʤʘ ʦʙʝʩʧʝʯʠʪ ʫʩʪʦʡ-

ʯʠʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʧʦʚʳʰʘʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʇʘʚʣʦʜʘʨʩʢʦʡ ʦʙ-

ʣʘʩʪʠ ʢʘʢ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. 
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ʅ.ʖ. ɾʘʨʠʥʦʚʘ, ɻ.ʖ. ʗʤʩʢʠʭ, ʖ.ɻ. ʄʠʭʘʣʝʚ,  

ʄ.ɸ. ʇʦʣʦʩʫʭʠʥʘ, ʆ.ʇ. ʂʘʣʷʢʠʥʘ, ʂ.ɺ. ɼʝʤʢʠʥʘ 

 

ɸʅʀʆʅʅʓʁ ʉʆʉʊɸɺ ʉʅɽɾʅʆɻʆ ʇʆʂʈʆɺɸ ʂʈɸʉʅʆʗʈʉʂʆʁ ʂʆʊʃʆɺʀʅʓ 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʧʨʝʜʝʣʝʥʳ ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʘʥʠʦʥʳ (Fï NO3ï, SO4
2ï) ʚ ʧʨʦʙʘʭ ʪʘ-

ʣʦʛʦ (ʥʝʬʠʣʴʪʨʦʚʘʥʥʦʤ) ʩʥʝʛʘ, ʦʪʦʙʨʘʥʥʳʭ ʠʟ 17 ʪʦʯʝʢ ʚ ʜʦʣʠʥʝ ʨ. ɽʥʠʩʝʡ (ʂʨʘʩʥʦʷʨʩʢʘʷ ʢʦʪ-

ʣʦʚʠʥʘ). ʇʦʜʪʚʝʨʞʜʝʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʯʝʢ ʥʘ ʫʣ. ʃʝʩʥʘʷ ʚ ʢʘʯʝʩʪʚʝ ʬʦʥʦ-

ʚʳʭ ʢʘʢ ʥʘʠʙʦʣʝʝ ʫʜʘʣʝʥʥʳʭ ʦʪ ʜʦʨʦʛ, ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʳʭ ʦʙʲʝʢʪʦʚ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʬʪʦʨʠʜ-ʠʦʥʦʚ ʚ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʦʙʨʘʟʮʘʭ ʠʟʤʝʥʷʝʪʩʷ ʚ ʜʠʘʧʘ-

ʟʦʥʝ 0,12-13,3 ʤʛ/ʜʤ3; ʥʠʪʨʘʪ-ʠʦʥʦʚ ï ʦʪ 0,8 ʜʦ 3,0 ʤʛ/ʜʤ3; ʩʫʣʴʬʘʪ-ʠʦʥʦʚ ï ʦʪ 0,9 ʜʦ 12,7 

ʤʛ/ʜʤ3. ʇʨʝʚʳʰʝʥʠʷ ʇɼʂ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʘʭ ʦʙʥʘʨʫʞʝʥʳ ʧʦ ʬʪʦʨʠʜʘʤ ʚ ʰʝʩʪʠ ʪʦʯ-

ʢʘʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʘʣʶʤʠʥʠʝʚʦʛʦ ʟʘʚʦʜʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ, ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʘʥʠʦʥʳ, ʇɼʂ, ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ, 

ʂʨʘʩʥʦʷʨʩʢʘʷ ʢʦʪʣʦʚʠʥʘ.  
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ANION COMPOSITION OF THE KRASNOYARSK DEPRESSION SNOW COVER  
 

Abstract. We determine the inorganic anions (F-, NO3ï, SO4
2ï) in melted (unfiltered) snow in 

17 points in the valley of the Yenisei river (Krasnoyarsk depression). The expediency of using the 

points on Lesnaya Street as background ones as the most remote from roads, industrial and household 

facilities is confirmed. It was found that the content of fluoride ions in the analyzed samples varies in 

the range of 0.12-13.3 mg/dm3; nitrate ions - from 0.8 to 3.0 mg/dm3; sulfate ions - from 0.9 to 12.7 

mg/dm3. Exceedances of the MPC in the studied samples were found for fluorides at six points located 

in the influence zone of the Krasnoyarsk Aluminum Plant. 
Keywords: snow cover, inorganic anions, MAC, pollution level, Krasnoyarsk depression. 

 

ɺʚʝʜʝʥʠʝ. ɸʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʤʦʛʫʪ ʘʢʢʫʤʫʣʠʨʦʚʘʪʴ ʚ ʩʝʙʝ ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʠʯʝʩʪʚʘ 

ʪʝʭʥʦʛʝʥʥʳʭ ʛʘʟʦʦʙʨʘʟʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʦʧʘʜʘʶʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ɿʝʤʣʠ. ɺ ʧʨʦʮʝʩʩʝ ʤʠʛʨʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʥʦʩ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʩ ʪʘʣʳʤʠ ʚʦʜʘʤʠ ʠʣʠ 

ʩʪʦʢʘʤʠ ʩ ʚʦʜʦʩʙʦʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʦʝʤʳ [25, 2]. ɺ ʛʦʨʦʜʩʢʠʭ ʣʘʥʜʰʘʬʪʘʭ 

ʚʳʜʝʣʷʶʪ ʪʨʘʥʟʠʪʥʳʝ ʩʨʝʜʳ ï ʘʪʤʦʩʬʝʨʫ ʠ ʘʪʤʦʩʬʝʨʥʳʝ ʚʳʧʘʜʝʥʠʷ (ʜʦʞʜʴ, ʩʥʝʛ, ʧʳʣʴ), ʚʦ-

ʜʦʪʦʢʠ, ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʦʝʤʳ, ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ, ʧʨʠʥʠʤʘʶʱʠʝ ʪʝʭʥʦʛʝʥʥʳʝ ʚʳʙʨʦʩʳ ʠ 

ʩʪʦʢʠ, ʘ ʪʘʢʞʝ ʜʝʧʦʥʠʨʫʶʱʠʝ ʩʨʝʜʳ ï ʜʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʧʦʯʚʳ, ʨʘʩʪʝʥʠʷ, ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, 

ʚ ʢʦʪʦʨʳʭ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʠ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʧʨʦʜʫʢʪʳ ʪʝʭʥʦʛʝʥʝʟʘ [5, 16.] ʉʝʟʦʥʥʳʡ ʩʥʝʞʥʳʡ 

ʧʦʢʨʦʚ ʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʪʠʚʥʳʤ ʦʙʲʝʢʪʦʤ ʠʟʫʯʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʡ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʂʨʘʩʥʦʷʨ-

ʩʢʦʡ ʢʦʪʣʦʚʠʥʳ, ʧʦʩʢʦʣʴʢʫ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 5-6 ʤʝʩʷʮʝʚ. ʉʥʝʛ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ 

ʥʘʢʦʧʠʪʝʣʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʚʠʜʝ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʠ ʘʵʨʦʟʦʣʴ-

ʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʚʳʧʘʜʘʶʱʠʭ ʠʟ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ. 

ʉʦʩʪʘʚ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩʨʘʚʥʠʚʘʪʴ 

ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʇɼʂ (ʆɼʂ) ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. ʆʧ-

ʪʠʤʘʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʧʨʠ ʦʙʱʝʡ ʦʮʝʥʢʝ ʩʦʩʪʦʷʥʠʷ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʝʪʩʷ ʫʩʪʘ-

ʥʦʚʣʝʥʠʝ ʬʦʥʦʚʦʡ ʟʦʥʳ ʦʪʙʦʨʘ ʦʙʨʘʟʮʦʚ ʩʥʝʛʘ ʠ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩ ʫʯʝʪʦʤ ʬʦʥʦ-

ʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. 

ʀʩʪʦʯʥʠʢʠ ʧʦʩʪʫʧʣʝʥʠʷ ʘʥʠʦʥʦʚ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʨʘʟʣʠʯʥʳ. ʆʪʨʘʙʦʪʘʥʥʳʝ ʛʘʟʳ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʩʦʜʝʨʞʘʪ ʦʢʦʣʦ ʜʚʫʭʩʦʪ ʚʝʱʝʩʪʚ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʢʦʪʦʨʳʭ ʪʦʢ-

ʩʠʯʥʳ. ʕʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ N2, ʆ2, ʅ2ʆ, ʉʆ2, ʉʆ, ʦʢʩʠʜʳ ʩʝʨʳ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ Sʆ2), ʦʢʩʠʜʳ 
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ʘʟʦʪʘ (NO, NO2), ʫʛʣʝʚʦʜʦʨʦʜʳ, ʘʣʴʜʝʛʠʜʳ, ʩʘʞʘ, ʙʝʥʟ(ʘ)ʧʠʨʝʥ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ 

ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʦʢʩʠʜʦʚ ʘʟʦʪʘ. 

ɼʠʦʢʩʠʜ ʩʝʨʳ ʧʦʧʘʜʘʝʪ ʚ ʘʪʤʦʩʬʝʨʫ ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʫʪʝʤ, ʪʘʢ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʪʨʦ-

ʧʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʂ ʧʨʠʨʦʜʥʳʤ ʠʩʪʦʯʥʠʢʘʤ Sʆ2 ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪʥʦʩʷʪʩʷ ʜʝʡʩʪʚʫʶ-

ʱʠʝ ʚʫʣʢʘʥʳ, ʣʝʩʥʳʝ ʧʦʞʘʨʳ, ʤʦʨʩʢʘʷ ʧʝʥʘ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʚʨʘʱʝʥʠʷ ʩʝʨʦʩʦʜʝʨ-

ʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ. ɼʠʦʢʩʠʜ ʩʝʨʳ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʦʙʨʘʟʫʝʪʩʷ ʧʨʠ ʩʞʠʛʘʥʠʠ 

ʠ ʧʝʨʝʨʘʙʦʪʢʝ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʠ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʩʝʨʦʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ. ɺ ʩʫʭʦʤ 

ʚʦʟʜʫʭʝ SO2 ʧʦʩʪʝʧʝʥʥʦ ʦʢʠʩʣʷʝʪʩʷ ʢʠʩʣʦʨʦʜʦʤ ʚʦʟʜʫʭʘ ʜʦ Sʆ3, ʠʟ ʢʦʪʦʨʦʛʦ ʟʘʪʝʤ ʦʙʨʘʟʫʝʪʩʷ 

ʅ2SO4. ʇʨʠ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʠ ʠʟ SO2 ʩʥʘʯʘʣʘ ʦʙʨʘʟʫʝʪʩʷ H2Sʆ3, ʢʦʪʦʨʘʷ ʧʦʪʦʤ ʦʢʠʩʣʷʝʪʩʷ 

ʜʦ H2Sʆ4. ʉʫʭʘʷ ʯʘʩʪʴ ʟʘʛʨʷʟʥʝʥʠʡ ʦʙʳʯʥʦ ʚʳʧʘʜʘʝʪ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʠʩʪʦʯ-

ʥʠʢʘ ʚʳʙʨʦʩʘ ʣʠʙʦ ʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʥʝʛʦ. ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ ʧʝʨʝʥʦʩʝ ʚʦʟʜʫʭʦʤ 

ʚ ʦʩʥʦʚʥʦʤ ʚʳʧʘʜʘʝʪ ʩʚʷʟʘʥʥʘʷ ʚʦʜʦʡ ʯʘʩʪʴ ʚʳʙʨʦʩʦʚ. ɺʣʘʞʥʫʶ (ʤʦʢʨʫʶ) ʯʘʩʪʴ ʚʳʙʨʦʩʦʚ 

ʦʙʳʯʥʦ ʠ ʥʘʟʳʚʘʶʪ ʢʠʩʣʦʪʥʳʤʠ ʜʦʞʜʷʤʠ. 

ɽʩʪʝʩʪʚʝʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʦʢʩʠʜʦʚ ʘʟʦʪʘ ʚ ʘʪʤʦʩʬʝʨʝ ʷʚʣʷʶʪʩʷ ʣʝʩʥʳʝ ʧʦʞʘʨʳ, ʛʨʦ-

ʟʦʚʳʝ ʨʘʟʨʷʜʳ, ʧʨʠ ʢʦʪʦʨʳʭ ʦʙʨʘʟʫʝʪʩʷ ʤʦʥʦʦʢʩʠʜ NO, ʦʢʠʩʣʷʶʱʠʡʩʷ ʟʘʪʝʤ ʚ ʜʠʦʢʩʠʜ Nʆ2. 

ʆʩʥʦʚʥʳʤ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʦʢʩʠʜʦʚ ʘʟʦʪʘ (NO ʠ Nʆ2) ʷʚʣʷʶʪʩʷ ʧʨʦʮʝʩʩʳ ʚʳʩʦʢʦ-

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʛʦʨʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʨʦʪʝʢʘʶʪ ʨʝʘʢʮʠʠ ʜʚʫʭ ʪʠ-

ʧʦʚ: 1) ʨʝʘʢʮʠʷ ʤʝʞʜʫ ʢʠʩʣʦʨʦʜʦʤ ʚʦʟʜʫʭʘ ʠ ʘʟʦʪʦʤ, ʩʦʜʝʨʞʘʱʠʤʩʷ ʚ ʪʦʧʣʠʚʝ, 2) ʨʝʘʢʮʠʷ 

ʤʝʞʜʫ ʢʠʩʣʦʨʦʜʦʤ ʚʦʟʜʫʭʘ ʠ ʘʟʦʪʦʤ, ʩʦʜʝʨʞʘʱʠʤʩʷ ʚ ʚʦʟʜʫʭʝ. 

ʂʠʩʣʦʪʥʳʤʠ ʚʳʙʨʦʩʘʤʠ ʚ ʘʪʤʦʩʬʝʨʫ ʥʘʨʷʜʫ ʩ Sʆ2 ʠ NO2 ʷʚʣʷʶʪʩʷ HCl ʠ ʅF. ɺʳʙʨʦʩʳ 

ʅʉl ʠ ʅF ʥʦʩʷʪ ʣʦʢʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. ʀʩʪʦʯʥʠʢʦʤ HCl ʚ ʘʪʤʦʩʬʝʨʝ ʷʚʣʷʶʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʵʤʘʣʝʡ, ʬʘʨʬʦʨʘ, ʩʞʠʛʘʥʠʝ ʦʪʭʦʜʦʚ ʠ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʧʠʨʦʣʠʟʘ, ʤʘʛʥʠʝʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʘ 

ʠʩʪʦʯʥʠʢʦʤ HFï ʧʨʦʠʟʚʦʜʩʪʚʦ ʘʣʶʤʠʥʠʷ, ʩʪʝʢʦʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ɻʣʘʚʥʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʬʪʦʨʘ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʧʦʯʚʝ, 

ʷʚʣʷʶʪʩʷ ʨʘʟʨʫʰʘʶʱʠʝʩʷ ʛʦʨʥʳʝ ʧʦʨʦʜʳ ʠ ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʛʘʟʳ. ʂ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʠʩʪʦʯʥʠ-

ʢʘʤ ʦʪʥʦʩʷʪʩʷ ʛʘʟʦʧʳʣʝʚʳʝ ʚʳʙʨʦʩʳ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ; ʬʦʩʬʦʨʥʳʝ ʫʜʦʙʨʝʥʠʷ. 

ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʘʪʤʦʩʬʝʨʫ ʩʦʝʜʠʥʝʥʠʡ ʬʪʦʨʘ ʷʚʣʷʶʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʧʣʘʚʠʢʦʚʦʡ ʢʠʩʣʦʪʳ ʠ ʝʝ ʩʦʣʝʡ, ʬʪʦʨʦʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʤʝ-

ʪʘʣʣʠʯʝʩʢʦʛʦ ʘʣʶʤʠʥʠʷ. ɺ ʜʳʤʦʚʳʝ ʛʘʟʳ ʬʪʦʨ ʧʦʩʪʫʧʘʝʪ ʚ ʚʠʜʝ HF, SiF4 ʠ ʪʫʤʘʥʘ H2SiF6. [1, 

6, 8-10, 14, 24]. ʈʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʂʨʘʩʥʦʷʨʩʢʦʡ 

ʢʦʪʣʦʚʠʥʳ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ 2023 ʛ [7]. ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʠʩʩʣʝʜʦʚʘʪʴ ʩʦʜʝʨʞʘʥʠʝ  

ʬʪʦʨʠʜ-, ʥʠʪʨʘʪ- ʠ ʩʫʣʴʬʘʪ- ʠʦʥʦʚ ʚ ʩʥʝʞʥʦʤ ʧʦʢʨʦʚʝ ʂʨʘʩʥʦʷʨʩʢʦʡ ʢʦʪʣʦʚʠʥʳ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ʂʨʘʩʥʦʷʨʩʢʘ ʠ ʙʣʠʟʣʝʞʘʱʠʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʚ 2023 ʛʦʜʫ ʥʘ ʠʟʫʯʝʥʥʦʤ ʫʯʘʩʪʢʝ 

ʦʪʦʙʨʘʥʦ 17 ʦʙʨʘʟʮʦʚ ʩʥʝʛʘ, ʤʝʩʪʘ ʦʪʙʦʨʘ ʧʨʦʙ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʢʘʨʪʝ-ʩʭʝʤʝ (ʨʠʩ. 1). 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʘʪʤʦʩʬʝʨʥʳʭ ʘʵʨʦʟʦʣʝʡ ʦʪʙʦʨ ʠ ʧʦʜʛʦʪʦʚʢʘ ʧʨʦʙ ʩʥʝʛʦʚʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʫʨ-

ʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʦ ʝʜʠʥʦʡ ʤʝʪʦʜʠʢʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʪʠʚ-

ʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ [19] ʠ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ [3, 4, 11-13, 15, 20, 22, 23]. 

ʆʪʙʦʨ ʧʨʦʙ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʠʟ ʰʫʨʬʦʚ 1ʭ1 ʤ ʥʘ ʚʩʶ ʛʣʫʙʠʥʫ ʩʥʝʛʦʚʦʛʦ ʧʦʢʨʦʚʘ, ʟʘ ʠʩ-

ʢʣʶʯʝʥʠʝʤ 5-10 ʩʤ ʩʣʦʷ ʥʘʜ ʧʦʯʚʦʡ, ʯʪʦʙʳ ʥʝ ʧʨʦʠʟʦʰʣʦ ʟʘʛʨʷʟʥʝʥʠʝ ʧʨʦʙ ʧʦʯʚʝʥʥʦʡ ʩʦʩʪʘʚ-

ʣʷʶʱʝʡ. ʇʨʦʙʘ, ʦʪʦʙʨʘʥʥʘʷ ʥʘ ʚʩʶ ʪʦʣʱʫ ʩʥʝʛʦʚʦʛʦ ʧʦʢʨʦʚʘ, ʜʘʝʪ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ 

ʦ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʡ ʚʝʣʠʯʠʥʝ ʟʘʛʨʷʟʥʝʥʠʷ, ʫʩʨʝʜʥʝʥʥʫʶ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʫʪʝʤ ʟʘ ʧʝʨʠʦʜ ʩʦ 

ʚʨʝʤʝʥʠ ʩʥʝʛʦʩʪʘʚʘ ʜʦ ʤʦʤʝʥʪʘ ʦʪʙʦʨʘ ʧʨʦʙ. 
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ʈʠʩʫʥʦʢ 1 ï ʂʘʨʪʘ-ʩʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʪʦʯʝʢ ʦʪʙʦʨʘ ʧʨʦʙ ʩʥʝʛʘ [26]. 

1 ï ʫʣ. ʃʝʩʥʘʷ (ʜʚʝ ʪʦʯʢʠ ʦʪʙʦʨʘ ʧʨʦʙ); 2 ï ʧʨ. ʉʚʦʙʦʜʥʳʡ 79 (ʉʌʋ); 3 ï ʩʢʚʝʨ ʌʝʩʪʠʚʘʣʴʥʳʡ; 4 ï ʚʦʜʦʟʘʙʦʨ 

ʊʕʎ-2 (ʪʨʠ ʪʦʯʢʠ ʦʪʙʦʨʘ ʧʨʦʙ); 5 ï ʚʦʜʦʟʘʙʦʨ ʊʕʎ-1 (ʪʨʠ ʪʦʯʢʠ ʦʪʙʦʨʘ ʧʨʦʙ); 6 ï ʚʦʜʦʟʘʙʦʨ ʊʕʎ-3 (ʜʚʝ ʪʦʯʢʠ 

ʦʪʙʦʨʘ ʧʨʦʙ); 7 ï ʨʘʟʚʷʟʢʘ ʥʘ ʪʨʘʩʩʝ ʙʣʠʟ ʊʕʎ-3; 8 ï ɽʨʤʦʣʘʝʚʩʢʠʡ ʟʘʪʦʥ; 9 ï ʚʦʜʦʢʘʯʢʘ ʙʣʠʟ ʜ. ɽʨʤʦʣʘʝʚʦ;  

10 ï ʮʝʥʪʨ ʩ. ɽʩʘʫʣʦʚʦ; 11 ï ʩʦʩʥʦʚʳʡ ʣʝʩ ʙʣʠʟ ʩ. ɽʩʘʫʣʦʚʦ. 

 

ɺʝʩ ʢʘʞʜʦʡ ʧʨʦʙʳ ʩʥʝʛʦʚʦʛʦ ʧʦʢʨʦʚʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘʩʩʳ ʥʝʨʘʩʪʚʦʨʠʤʦʛʦ ʦʩʘʜʢʘ, ʥʝ-

ʦʙʭʦʜʠʤʦʡ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʦʩʪʘʚʣʷʣ ʥʝ ʤʝʥʝʝ 16-17 ʢʛ. 

ʇʨʦʮʝʩʩ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʙ ʩʥʝʛʦʚʦʛʦ ʧʦʢʨʦʚʘ ʥʘʯʠʥʘʣʩʷ ʩ ʪʦʧʣʝʥʠʷ ʩʥʝʛʘ ʚ ʧʣʘʩʪʤʘʩʩʦ-

ʚʦʡ ʪʘʨʝ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ (ʧʨʦʮʝʩʩ ʪʘʷʥʠʷ ʩʥʝʛʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ). ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʜʣʷ ʢʘʞʜʦʡ ʧʨʦʙʳ ʧʦʣʫʯʘʣʦʩʴ ʥʝ ʤʝʥʝʝ 17 ʣ ʪʘʣʦʛʦ ʩʥʝʛʘ (ʨʠʩ. 2). 

 

ɼʘʣʝʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʜʝʢʘʥʪʘ-

ʮʠʷ ʚʝʨʭʥʝʡ ʯʘʩʪʠ (çʯʠʩʪʦʡè ʚʦʜʳ) 

ʦʪʩʪʦʷʥʥʦʡ ʩʥʝʛʦʚʦʡ ʚʦʜʳ ʩ ʧʦʤʦ-

ʱʴʶ ʧʦʣʠʵʪʠʣʝʥʦʚʦʡ ʪʨʫʙʦʯʢʠ (1 ʤʤ 

ʚ ʜʠʘʤʝʪʨʝ), ʥʝ ʢʘʩʘʷʩʴ ʜʥʘ ʠ ʩʪʝʥʦʢ 

ʪʘʨʳ. ɸʣʠʢʚʦʪʘ ʵʪʦʡ ʚʦʜʳ (1,5ï2 ʣ) 

ʦʪʙʠʨʘʣʘʩʴ ʜʣʷ ʩʥʝʛʦʚʦʡ ʚʦʜʳ. ɿʘʪʝʤ 

ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʬʠʣʴʪʨʘʮʠʷ ʦʩʪʘʚ-

ʰʝʡʩʷ ʚ ʪʘʨʝ ʯʘʩʪʠ ʩʥʝʛʦʚʦʡ ʚʦʜʳ ʯʝ-

ʨʝʟ ʙʝʟʟʦʣʴʥʳʡ ʬʠʣʴʪʨ ʪʠʧʘ çʩʠʥʷʷ 

ʣʝʥʪʘè ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʥʝʨʘʩʪʚʦʨʠ-

ʤʦʛʦ ʦʩʘʜʢʘ ʩʥʝʛʦʚʦʛʦ ʧʦʢʨʦʚʘ. 

ʌʠʣʴʪʨʳ ʩ ʦʩʘʜʢʦʤ ʚʳʩʫʰʠʚʘʣʠʩʴ 

ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʟʘʪʝʤ 

ʧʨʦʚʦʜʠʣʦʩʴ ʚʟʚʝʰʠʚʘʥʠʝ ʬʠʣʴʪʨʘ ʩ 

ʧʨʦʩʝʷʥʥʳʤ ʦʩʘʜʢʦʤ. ɺʝʩ ʦʩʘʜʢʘ ʦʧʨʝʜʝʣʷʝʪ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʳʣʠ, ʚʳʧʘʜʘʶʱʝʡ ʥʘ ʝʜʠ-

ʥʠʮʫ ʧʣʦʱʘʜʠ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ. 

ɸʣʠʢʚʦʪʘ ʦʪʩʪʦʷʥʥʦʡ ʩʥʝʛʦʚʦʡ ʚʦʜʳ ʠʩʩʣʝʜʦʚʘʥʘ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʘʥʠʦʥʦʚ  

F- NO3- SO4
2- ʤʝʪʦʜʦʤ ʠʦʥʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ. ʈʘʟʜʝʣʝʥʠʝ ʘʥʠʦʥʦʚ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʥʘ 

ʘʥʠʦʥʦʦʙʤʝʥʥʠʢʘʭ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʛʨʫʧʧʳ -NR3, -NHR2, -NH2R ʠ ʘʥʠʦʥʳ 

ʢʘʢ ʧʨʦʪʠʚʦʠʦʥʳ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʵʣʶʝʥʪʘʤʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʘʥʠʦʥʦʚ ʷʚʣʷ-

ʶʪʩʷ (1-5) .10-3 ʄ ʨʘʩʪʚʦʨʳ ʢʘʨʙʦʥʘʪʘ, ʛʠʜʨʦʢʘʨʙʦʥʘʪʘ ʠʣʠ ʛʠʜʨʦʢʩʠʜʘ ʥʘʪʨʠʷ. 

 
ʈʠʩʫʥʦʢ 2 ï ʇʨʦʮʝʩʩ ʪʘʷʥʠʷ ʩʥʝʛʘ 
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ɸʥʠʦʥʥʳʡ ʩʦʩʪʘʚ ʧʨʦʙ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʤ ʞʠʜʢʦʩʪʥʦʤ ʭʨʦʤʘʪʦʛʨʘʬʝ 

Shimadzu LC-20 Prominence, ʩʥʘʙʞʝʥʥʦʤ ʨʘʟʜʝʣʷʶʱʝʡ ʢʦʣʦʥʢʦʡ Shodex IC SI-90 4E ʨʘʟʤʝʨʦʤ 

250x4 ʤʤ. ɺ ʢʘʯʝʩʪʚʝ ʵʣʶʝʥʪʘ ʧʨʠʤʝʥʷʣʠ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʢʘʨʙʦʥʘʪʘ ʠ ʛʠʜʨʦʢʘʨʙʦʥʘʪʘ ʥʘʪʨʠʷ: 

1,8 ʤʄ Na2CO3 + 1,7 ʤʄ NaHCO3. ʉʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʵʣʶʝʥʪʘ ʩʦʩʪʘʚʣʷʣʘ 1,0 ʩʤ3/ʤʠʥ. ʆʙʲʝʤ 

ʚʚʦʜʠʤʦʡ ʧʨʦʙʳ 20 ʤʢʣ. [17]. ʇʝʨʝʜ ʭʨʦʤʘʪʦʛʨʘʬʠʨʦʚʘʥʠʝʤ ʦʙʨʘʟʮʳ ʪʘʣʦʡ ʚʦʜʳ (20 ʩʤ3) ʧʦʜ-

ʚʝʨʛʘʣʠ ʬʠʣʴʪʨʘʮʠʠ ʯʝʨʝʟ ʬʠʣʴʪʨ çʩʠʥʷʷ ʣʝʥʪʘè, ʠʟ ʬʠʣʴʪʨʘʪʘ ʦʪʙʠʨʘʣʠ ʘʣʠʢʚʦʪʫ 5 ʩʤ3 ʠ ʧʨʦ-

ʚʦʜʠʣʠ ʬʠʣʴʪʨʘʮʠʶ ʯʝʨʝʟ ʰʧʨʠʮʝʚʦʡ ʬʠʣʴʪʨ PTFEACRODISCCR 13 ʠ ʧʨʠʩʪʫʧʘʣʠ ʢ ʘʥʘʣʠʟʫ. 

ʀʜʝʥʪʠʬʠʢʘʮʠʶ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʦʚʦʜʠʣʠ ʧʦ ʚʨʝʤʝʥʘʤ ʫʜʝʨʞʠʚʘʥʠʷ ʘʥʠʦʥʦʚ ʧʨʠ ʩʦʧʦ-

ʩʪʘʚʣʝʥʠʠ ʭʨʦʤʘʪʦʛʨʘʤʤ ʩʪʘʥʜʘʨʪʥʦʡ ʩʤʝʩʠ ʧʷʪʠ ʘʥʠʦʥʦʚ ʠ ʧʨʦʙʳ. ɺ ʦʙʨʘʟʮʝ ʙʳʣʠ ʠʜʝʥʪʠ-

ʬʠʮʠʨʦʚʘʥʳ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʧʨʝʜʝʣʝʥʳ ʬʪʦʨʠʜ-, ʥʠʪʨʘʪ- ʠ ʩʫʣʴʬʘʪ-ʠʦʥʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʉʦʛʣʘʩʥʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʳʣʝʚʦʡ 

ʥʘʛʨʫʟʢʠ, pH ʪʘʣʦʛʦ ʩʥʝʛʘ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʩʥʝʞʥʦʤ ʧʦʢʨʦʚʝ ʂʨʘʩʥʦʷʨʩʢʦʡ 

ʢʦʪʣʦʚʠʥʳ, ʧʨʦʚʝʜʝʥʥʦʤ ʚ 2023 ʛ. [7] ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ: 

- ʪʦʯʢʫ çʫʣ. ʃʝʩʥʘʷ (ʪʦʯʢʘ 2 ʣʝʩ)è (ʥʦʤʝʨ 2 ʥʘ ʢʘʨʪʝ) ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝ-

ʩʪʚʝ ʬʦʥʦʚʦʡ ʢʘʢ ʥʘʠʙʦʣʝʝ ʫʜʘʣʝʥʥʫʶ ʦʪ ʜʦʨʦʛ, ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʳʭ ʦʙʲ-

ʝʢʪʦʚ. 

- pH ʪʘʣʦʛʦ ʩʥʝʛʘ ʂʨʘʩʥʦʷʨʩʢʦʡ ʢʦʪʣʦʚʠʥʳ ʠʟʤʝʥʷʝʪʩʷ ʦʪ ʥʝʡʪʨʘʣʴʥʦʡ (ʫʣ. ʃʝʩʥʘʷ) ʜʦ 

ʩʠʣʴʥʦʱʝʣʦʯʥʦʡ (ʪʝʨʨʠʪʦʨʠʷ ʚʦʜʦʟʘʙʦʨʘ ʊʕʎ-1). 

- ɿʥʘʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʥʝʨʘʩʪʚʦʨʝʥʥʦʛʦ ʦʩʘʜʢʘ ʠ ʧʳʣʝʚʘʷ ʥʘʛʨʫʟʢʘ ʤʘʢʩʠʤʘʣʴʥʳ ʜʣʷ 

ʪʝʨʨʠʪʦʨʠʠ ʚʦʜʦʟʘʙʦʨʘ ʊʕʎ-1, ʧʨʝʚʳʰʝʥʠʝ ʥʘʜ ʬʦʥʦʤ ʩʦʩʪʘʚʣʷʝʪ 27-32 ʨʘʟʘ, ʦʙʱʠʡ ʫʨʦʚʝʥʴ 

ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦ ʧʳʣʠ ʜʣʷ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʪʦʯʝʢ ʦʪʥʦʩʠʪʩʷ 

ʢ "ʅʠʟʢʦʤʫ, ʥʝʦʧʘʩʥʦʤʫ" ʫʨʦʚʥʶ. 

- ʂʦʥʮʝʥʪʨʘʮʠʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ Mn, Cr, Cd, Pb ʚ ʪʘʣʦʤ ʥʝʬʠʣʴʪʨʦʚʘʥʥʦʤ ʩʥʝʛʝ ʥʝ 

ʧʨʝʚʳʰʘʶʪ ʇɼʂ. ʇʨʝʚʳʰʝʥʠʝ ʥʘʜ ʬʦʥʦʚʳʤ ʟʥʘʯʝʥʠʝʤ ʦʪʤʝʯʝʥʦ ʧʦ Mn ʜʣʷ ʪʦʯʝʢ çʚʦʜʦʟʘʙʦʨ 

ʊʕʎ-2 (ʪʦʯʢʘ 1)è, çʚʦʜʦʟʘʙʦʨ ʊʕʎ-3 (ʪʦʯʢʘ 2)è ʠ çʚʦʜʦʢʘʯʢʘ ʙʣʠʟ ʜ. ɽʨʤʦʣʘʝʚʦè. 

ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʂʨʘʩʥʦʷʨʩʢʦʡ ʢʦʪʣʦʚʠʥʳ ʜʦʧʦʣ-

ʥʝʥʦ ʜʘʥʥʳʤʠ ʦ ʩʦʜʝʨʞʘʥʠʠ ʘʥʠʦʥʦʚ ʚ ʪʘʣʦʤ ʩʥʝʛʝ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

 

ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʘʥʠʦʥʦʚ ʚ ʦʙʨʘʟʮʘʭ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ 

(n=3, P=0,95) 
ˉ ʪʦʯʢʠ ʦʪ-

ʙʦʨʘ ʧʨʦʙ ʥʘ 

ʢʘʨʪʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʪʦʯʢʠ ʦʪʙʦʨʘ 

ʧʨʦʙ 

ʉʦʜʝʨʞʘʥʠʝ ʘʥʠʦʥʘ ʉÑDʉ, ʤʛ/ʜʤ3 

F
ï
 NO3

ï
 SO4

2ï 

1 ʫʣ. ʃʝʩʥʘʷ (ʪʦʯʢʘ 1 ʦʛʦʨʦʜ) <0,1 1,0Ñ 0,1 0,9Ñ0,1 

1 ʫʣ. ʃʝʩʥʘʷ (ʪʦʯʢʘ 2 ʣʝʩ) 0,12Ñ0,02 1,5Ñ0,2 5,9Ñ0,8 

2 ʧʨ. ʉʚʦʙʦʜʥʳʡ 79 (ʉʌʋ) <0,1 1,0Ñ0,1 0,9Ñ0,1 

3 ʩʢʚʝʨ ʌʝʩʪʠʚʘʣʴʥʳʡ 0,22Ñ0,03 0,9Ñ0,1 2,5Ñ0,3 

4 ʚʦʜʦʟʘʙʦʨ ʊʕʎ-2 (ʪʦʯʢʘ 1) 0,12Ñ0,02 0,8Ñ 0,1 3,2Ñ 0,4 

4 ʚʦʜʦʟʘʙʦʨ ʊʕʎ-2 (ʪʦʯʢʘ 2) 0,38Ñ0,05 1,6Ñ0,2 4,2Ñ0,6 

4 ʚʦʜʦʟʘʙʦʨ ʊʕʎ-2 (ʪʦʯʢʘ 3) 0,16Ñ0,02 0,9Ñ0,1 2,6Ñ0,3 

5 ʚʦʜʦʟʘʙʦʨ ʊʕʎ-1 (ʪʦʯʢʘ 1) 0,64Ñ0,08 1,1Ñ0,2 6,2Ñ0,8 

5 ʚʦʜʦʟʘʙʦʨ ʊʕʎ-1 (ʪʦʯʢʘ 2) 0,66Ñ0,09 2,8Ñ0,4 12,7Ñ1,6 

5 ʚʦʜʦʟʘʙʦʨ ʊʕʎ-1 (ʪʦʯʢʘ 3) 0,63Ñ0,08 1,2Ñ 0,2 7,7Ñ 1,0 

5 ʚʦʜʦʟʘʙʦʨ ʊʕʎ-1 (ʪʦʯʢʘ 4) 0,8Ñ0,1 2,1Ñ0,3 9,4Ñ1,2 

6 ʚʦʜʦʟʘʙʦʨ ʊʕʎ-3 (ʪʦʯʢʘ 1) 6,7Ñ 0,9 1,3Ñ 0,2 4,5Ñ 0,6 

6 ʚʦʜʦʟʘʙʦʨ ʊʕʎ-3 (ʪʦʯʢʘ 2) 13,3Ñ1,7 1,5Ñ0,2 9,5Ñ1,2 

7 ʨʘʟʚʷʟʢʘ ʥʘ ʪʨʘʩʩʝ ʙʣʠʟ ʊʕʎ-3 5,1Ñ 0,7 1,8Ñ 0,2 >75 

8 ɽʨʤʦʣʘʝʚʩʢʠʡ ʟʘʪʦʥ 3,5Ñ 0,5 0,9Ñ 0,1 2,6Ñ 0,3 

9 ʚʦʜʦʢʘʯʢʘ ʙʣʠʟ ʜ. ɽʨʤʦʣʘʝʚʦ 3,4Ñ 0,4 3,0Ñ 0,4 6,2Ñ 0,8 

10 ʮʝʥʪʨ ʩ. ɽʩʘʫʣʦʚʦ 1,4Ñ0,2 2,0Ñ0,3 7,8Ñ1,0 

11 ʩʦʩʥʦʚʳʡ ʣʝʩ ʙʣʠʟ ʩ. ɽʩʘʫʣʦʚʦ 2,8Ñ0,4 2,2Ñ0,3 7,8Ñ1,0 

ʇɼʂ, ʤʛ/ʣ 1,5 45 500 

ʂʣʘʩʩ ʦʧʘʩʥʦʩʪʠ 

2 

(ʚʳʩʦʢʦʦʧʘʥʳʝ) 

3 

(ʫʤʝʨʝʥʥʦ 

ʦʧʘʩʥʳʝ) 

4 

(ʤʘʣʦʦʧʘʩʥʳʝ) 




