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ʇʈɽɼʀʉʃʆɺʀɽ 
 

ʌʘʢʫʣʴʪʝʪ ʛʝʦʛʨʘʬʠʠ, ʛʝʦʵʢʦʣʦʛʠʠ ʠ ʪʫʨʠʟʤʘ ɺʦʨʦʥʝʞʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ (ɺɻʋ) ï ʦʜʠʥ ʠʟ ʩʪʘʨʝʡʰʠʭ ʬʘʢʫʣʴʪʝʪʦʚ ɺɻʋ, ʙʳʣ ʦʩʥʦʚʘʥ ʚ 1934 ʛʦʜʫ ʠ  

ʚ 2024 ʛʦʜʫ ʦʪʤʝʯʘʝʪ ʩʚʦʡ 90-ʣʝʪʥʠʡ ʶʙʠʣʝʡ. ʉʦʚʨʝʤʝʥʥʳʡ ʬʘʢʫʣʴʪʝʪ ʩʣʦʞʠʣʩʷ ʢʘʢ 

ʢʨʫʧʥʝʡʰʠʡ ʚ ʈʦʩʩʠʠ ʮʝʥʪʨ ʧʦʜʛʦʪʦʚʢʠ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ ʚ ʦʙʣʘʩʪʠ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ. ʆʙʱʝʨʦʩʩʠʡʩʢʫʶ ʠ ʤʠʨʦʚʫʶ ʠʟʚʝʩʪʥʦʩʪʴ ʬʘʢʫʣʴʪʝʪʫ ʩʦʟʜʘʣʠ ʚʳ-

ʜʘʶʱʠʝʩʷ ʫʯʝʥʳʝ: ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʳ ɹ.ʇ. ɼʠʪʤʘʨ ʠ ʌ.ʅ. ʄʠʣʴʢʦʚ; ʵʢʦʥʦʤʠʢʦ-

ʛʝʦʛʨʘʬʳ ʂ.ʅ. ʄʠʨʦʪʚʦʨʮʝʚ ʠ ɻ.ʊ. ɻʨʠʰʠʥ; ʛʠʜʨʦʣʦʛ ʅ.ʇ. ʏʝʙʦʪʘʨʝʚ, ʢʣʠʤʘʪʦʣʦ-

ʛʠ ɸ.ɺ. ʐʠʧʯʠʥʩʢʠʡ ʠ ʉ.ʀ. ʂʦʩʪʠʥ, ʟʘʣʦʞʠʚʰʠʝ ʦʩʥʦʚʳ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʛʝʦʛʨʘʬʠ-

ʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʩʦʚʨʝʤʝʥʥʳʡ ʦʙʣʠʢ ʬʘʢʫʣʴʪʝʪʘ.  ʌʘʢʫʣʴʪʝʪ ʩʦ-

ʭʨʘʥʷʝʪ ʩʚʦʶ ʫʥʠʢʘʣʴʥʦʩʪʴ, ʦʩʪʘʚʘʷʩʴ ʝʜʠʥʩʪʚʝʥʥʳʤ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʫʯʝʙʥʦ-ʥʘʫʯʥʳʤ 

ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʢʦʪʦʨʦʛʦ ʩʪʨʦʠʪʩʷ ʥʘ ʦʨʛʘʥʠʯʥʦʤ ʩʠʥʪʝʟʝ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʥʘʫʢ. 

ʌʘʢʫʣʴʪʝʪ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʦʜʛʦʪʦʚʢʫ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦʣʥʦʛʦ ʮʠʢʣʘ ʧʦ ʯʝʪʳʨʝʤ 

ʫʨʦʚʥʷʤ ʦʙʨʘʟʦʚʘʥʠʷ: ʩʨʝʜʥʝʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ (ʩʧʝʮʠʘʣʴʥʦʩʪʠ: ʢʘʨʪʦ-

ʛʨʘʬʠʷ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʪʫʨʠʟʤ ʠ ʛʦʩʪʝʧʨʠʠʤʩʪʚʦ), 

ʙʘʢʘʣʘʚʨʠʘʪ ʠ ʤʘʛʠʩʪʨʘʪʫʨʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ çɻʝʦʛʨʘʬʠʷè, çʕʢʦʣʦʛʠʷ ʠ ʧʨʠʨʦʜʦʧʦʣʴ-

ʟʦʚʘʥʠʝè, çʊʫʨʠʟʤè, ʘ ʪʘʢʞʝ ʘʩʧʠʨʘʥʪʫʨʘ ʧʦ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʥʘʫʢʘʤ. ɺʩʝ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʘʢʢʨʝʜʠʪʦʚʘʥʳ. ɸʢʪʠʚʥʦ ʨʝʘʣʠʟʫʝʪʩʷ ʨʷʜ ʧʨʦʛʨʘʤʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʜʣʷ ʚʳʧʫʩʢʥʠʢʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ-ʧʨʘʢʪʠʢʦʚ: çʧʨʝʧʦʜʘʚʘʪʝʣʴ ʛʝʦʛʨʘʬʠʠè, 

çʧʨʠʢʣʘʜʥʘʷ ʛʝʦʜʝʟʠʷè, çʢʘʜʘʩʪʨʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴè, çʣʘʙʦʨʘʥʪ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘè, 

çʵʢʩʢʫʨʩʦʚʦʜ (ʛʠʜ)è.  ʇʨʠ ʬʘʢʫʣʴʪʝʪʝ ʨʘʙʦʪʘʝʪ ɺʦʨʦʥʝʞʩʢʠʡ ʨʝʛʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʨʘʟ-

ʚʠʪʠʷ ʰʢʦʣʴʥʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʘʢʪʠʚʥʦ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ɺʦʨʦʥʝʞʩʢʦʝ 

ʦʙʣʘʩʪʥʦʝ ʦʪʜʝʣʝʥʠʝ ʈʫʩʩʢʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟʜʘʥʠʝ ʧʝ-

ʨʠʦʜʠʯʝʩʢʦʛʦ ʞʫʨʥʘʣʘ çɺʝʩʪʥʠʢ ɺʦʨʦʥʝʞʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ 

ɻʝʦʛʨʘʬʠʷ. ɻʝʦʵʢʦʣʦʛʠʷè, ʚʢʣʶʯʝʥʥʦʛʦ ʚ ʧʝʨʝʯʝʥʴ ɺɸʂ ʈʌ ʠ ʮʠʪʘʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʫʶ 

ʙʘʟʫ ʜʘʥʥʳʭ RSCI. 

ʈʘʟʥʦʩʪʦʨʦʥʥʝʝ ʛʫʤʘʥʠʪʘʨʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʩ ʫʛʣʫʙʣʝʥʥʳʤ ʠʟʫʯʝʥʠʝʤ ʧʝʜʘʛʦʛʠʢʠ, 

ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ, ʦʩʥʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʘʚʘ ʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʦʟʚʦʣʷʝʪ ʚʳʧʫʩʢʥʠʢʘʤ ʫʩʧʝʰʥʦ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʨʳʥʢʝ ʪʨʫʜʘ. ʈʘʟʚʠʚʘʷ 

ʪʨʘʜʠʮʠʠ ʚʩʝʤʠʨʥʦ ʠʟʚʝʩʪʥʦʡ ʚʦʨʦʥʝʞʩʢʦʡ ʣʘʥʜʰʘʬʪʥʦʡ ʰʢʦʣʳ, ʬʘʢʫʣʴʪʝʪ ʘʢʪʠʚʥʦ 

ʨʘʙʦʪʘʝʪ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʣʘʥʜʰʘʬʪʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʎʝʥʪʨʘʣʴʥʦʛʦ ï ʏʝʨʥʦ-

ʟʝʤʴʷ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʭʦʟʷʡʩʪʚʘ ʚ ʨʝʛʠʦʥʝ, ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʦʩ-

ʥʦʚʳ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʶ, ʵʢʦʣʦ-

ʛʠʶ ʯʝʣʦʚʝʢʘ, ʨʝʢʨʝʘʮʠʶ ʠ ʪʫʨʠʟʤ. ʉʦʭʨʘʥʷʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʠ ʥʘʫʯʥʦʝ ʣʠʜʝʨʩʪʚʦ ʩʨʝ-

ʜʠ ʘʥʘʣʦʛʠʯʥʳʭ ʫʯʝʙʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʢʣʘʩʩʠʯʝʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʈʦʩʩʠʠ, ʬʘʢʫʣʴʪʝʪ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʮʝʥʪʨʦʚ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʦʙʝʩʧʝʯʠʚʘʷ ʬʫʥʜʘʤʝʥ-
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ʪʘʣʴʥʦʩʪʴ, ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʵʢʦʣʦʛʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʬʝʨʝ ʪʫʨʠʟʤʘ. 

ʅʘʩʪʦʷʱʠʡ ʩʙʦʨʥʠʢ (ʚ 3-ʭ ʪʦʤʘʭ) ʚʢʣʶʯʘʝʪ ʩʪʘʪʴʠ ʫʯʘʩʪʥʠʢʦʚ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʧʦʩʚʷʱʝʥʥʦʡ ʶʙʠʣʝʶ ʬʘʢʫʣʴʪʝʪʘ ʛʝʦʛʨʘʬʠʠ, ʛʝʦʵʢʦʣʦʛʠʠ 

ʠ ʪʫʨʠʟʤʘ ɺɻʋ ʠ ʦʪʨʘʞʘʶʱʝʡ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʩʦʚʨʝʤʝʥʥʦʡ 

ʛʝʦʛʨʘʬʠʠ, ʵʢʦʣʦʛʠʠ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʛʝʦʛʨʘʬʠʠ ʠ ʪʫʨʠʟʤʘ. ʆʩ-

ʥʦʚʥʝr ʠʩʪʦʨʠʯʝʩʢʠʝ ʚʝʭʠ ʨʘʟʚʠʪʠʷ ʬʘʢʫʣʴʪʝʪʘ, ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʝʛʦ 

ʙʘʟʦʚʳʭ ʢʘʬʝʜʨ, ʧʨʠʦʨʠʪʝʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠ ̫ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʨʘʞʝʥʳ ʚ ʟʘʛʣʘʚ-

ʥʳʭ ʩʪʘʪʴʷʭ 1 (ɺ.ɹ. ʄʠʭʥʦ, ʆ.ʇ. ɹʳʢʦʚʩʢʘʷ), 5 (ʈ.ɽ. ʈʦʛʦʟʠʥʘ), 6 (ʉ.ɺ. ʌʝʜʦʪʦʚ) ʠ 7 

(ʉ.ɸ. ʂʫʨʦʣʘʧ) ʨʘʟʜʝʣʦʚ ʩʙʦʨʥʠʢʘ. ʎʝʣɹ ʢʦʥʬʝʨʝʥʮʠʠ ï ʦʙʩʫʞʜʝʥʠʝ ʘʢʪʫʘʣʴʥʳʭ ʪʝʦʨʝ-

ʪʠʯʝʩʢʠʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʘʩʧʝʢʪʦʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʠ ʧʨʦʙʣʝʤ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʚ ʩʬʝʨʝ ʛʝʦʛʨʘʬʠʠ, ʵʢʦʣʦʛʠʠ ʠ ʪʫʨʠʟʤʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʨʠʦʨʠʪʝʪʦʚ ʠ çʥʦʚʳʭ ʛʦʨʠʟʦʥʪʦʚ ʨʘʟʚʠʪʠʷè ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ.  

ʇʝʨʚʳʡ ʪʦʤ ʤʘʪʝʨʠʘʣʦʚ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦʩʚʷʱʝʥ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʚ ʦʙʣʘʩʪʠ ʬʠ-

ʟʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ, ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ, ʙʠʦʛʝʦʛʨʘʬʠʠ ʠ ʛʝʦʛʨʘʬʠʠ ʧʦʯʚ. ɺʪʦʨʦʡ 

ʪʦʤ ʚʢʣʶʯʘʝʪ ʩʪʘʪʴʠ ʧʦ ʨʝʛʠʦʥʘʣʴʥʳʤ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʨʦʙʣʝʤʘʤ, ʨʝʢʨʝʘ-

ʮʠʦʥʥʦʡ ʛʝʦʛʨʘʬʠʠ ʠ ʪʫʨʠʟʤʫ. ʊʨʝʪʠʡ ʪʦʤ ʧʦʩʚʷʱʝʥ ʚʦʧʨʦʩʘʤ ʛʝʦʵʢʦʣʦʛʠʠ ʠ ʧʨʠʨʦ-

ʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʫʨʙʦʵʢʦʣʦʛʠʠ, ʵʢʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ ʠ ʤʝʜʠʮʠʥʩʢʦʡ ʛʝʦʛʨʘʬʠʠ, ʘ ʪʘʢʞʝ 

ʩʦʚʨʝʤʝʥʥʳʤ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʜʠʩʪʘʥʮʠʦʥʥʳʤ ʤʝʪʦʜʘʤ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ɿʝʤʣʠ ʠ ʧʨʦʙʣʝʤʘʤ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʚ ʩʬʝʨʝ ʛʝʦʛʨʘʬʠʠ, ʵʢʦʣʦʛʠʠ ʠ ʪʫʨʠʟʤʘ.  

ʈʝʜʘʢʮʠʦʥʥʘʷ  ʢʦʣʣʝʛʠʷ  
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ɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɺʦʨʦʥʝʞ, ʈʦʩʩʠʷ 

 

ʂʘʬʝʜʨʘ ʬʠʟʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʘ (ʜʦ 1994 ʛʦʜʘ ʢʘʬʝʜʨʘ 

ʬʠʟʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ) ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʚ 1934 ʛʦʜʫ ʥʘ ʚʥʦʚʴ ʩʦʟʜʘʥʥʦʤ ʛʝʦʛʨʘʬʠ-

ʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʠ ʛʝʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʢʫʣʪɹʝʪʘ ɺʦʨʦʥʝʞʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʪʘ-

ʪʫʩ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʦʪʜʝʣʝʥʠʝ ʧʦʣʫʯʠʣʦ ʚ 1938 ʛʦʜʫ. 

ʇʝʨʚʳʤ ʟʘʚʝʜʫʶʱʠʤ ʢʘʬʝʜʨʦʡ ʩʪʘʣ ʠʟʚʝʩʪʥʳʡ ʛʝʦʛʨʘʬ-ʛʝʦʤʦʨʬʦʣʦʛ ɹʦʨʠʩ ʇʝʪ-

ʨʦʚʠʯ ɼʠʪʤʘʨ (1878-1948). ʆʥ ʦʢʦʥʯʠʣ ʝʩʪʝʩʪʚʝʥʥʦʝ ʦʪʜʝʣʝʥʠʝ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʬʘʢʫʣʪɹʝʪʘ ʄʦʩʢʦʚʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʦ ʬʠʟʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ (1906 ʛ.), ʢʘʥʜʠʜʘʪ ʛʝʦ-

ʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ (1935), ʫʯʝʥʠʢ ɼ.ʅ. ɸʥʫʯʠʥʘ. ʉ 1934 ʧʦ 1939 ʛ. ʦʥ ʟʘʚʝʜʫʝʪ 

ʢʘʬʝʜʨʦʡ ʬʠʟʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ ɺʦʨʦʥʝʞʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʫʜʝʣʷʷ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ 

ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ-ʛʝʦʛʨʘʬʦʚ. ɺʤʝʩʪʝ ʩ ʪʝʤ ɹ.ʇ. ɼʠʪʤʘʨ ʧʨʦʚʦʜʠʪ ʛʝʦʣʦʛʦ-

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʎʏʆ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʳʭ ʥʘʰʣʠ ʦʪʨʘʞʝ-

ʥʠʝ ʚ ʩʪʘʪʴʷʭ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʠʤ ʚ ʀʟʚʝʩʪʠʷʭ ɺɻʇʀ. 

ʉ 1939 ʧʦ 1950 ʛ. ʜʦʣʞʥʦʩʪʴ ʟʘʚʝʜʫʶʱʝʛʦ ʢʘʬʝʜʨʦʡ ʟʘʥʠʤʘʣ ʀʚʘʥ ʅʠʢʦʣʘʝʚʠʯ 

ɽʞʦʚ (1907 ʛ.ʨ.) ï ʪʘʣʘʥʪʣʠʚrʡ ʧʝʜʘʛʦʛ, ʫʯʝʥ ʡr-ʛʝʦʤʦʨʬʦʣʦʛ, ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ (1957 ʛ.), ʨʘʙʦʪʘʚhʠʡ ʚ ɺʦʨʦʥʝʞʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʜʦ 1965 ʛʦʜʘ ʠ 

ʦʧʫʙʣʠʢʦʚʘʚʰʠʡ ʟʘ ʚʝʩʴ ʧʨʝʜʰʝʩʪʚʫʶʱʠʡ ʧʝʨʠʦʜ ʥʘʫʯʥʦʡ ʜʝʪ̫ʝʣʴʥʦʩʪʠ 37 ʨʘʙʦʪ (ʧʨʝ-

ʠʤʫʱʝʩʪʚʝʥʥʦ ʩʪʘʪʴʠ ʠ ʦʪʜʝʣʴʥʳʝ ʛʣʘʚʳ ʢʦʣʣʝʢʪʠʚʥʳʭ ʤʦʥʦʛʨʘʬʠʡ).  

ʀ.ʅ. ɽʞʦʚʫ ʚʳʧʘʣʘ ʥʝʣʝʛʢʘʷ ʩʫʜɹʙʘ ï ʨʫʢʦʚʦʜʠʪʴ ʢʘʬʝʜʨʦʡ ʚ ʧʨʝʜʚʦʝʥʥʳʡ, ʚʦʝʥ-

ʥʳʡ ʠ ʧʦʩʣʝʚʦʝʥʥʳʡ (ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ) ʧʝʨʠʦʜ. ɺʦ ʚʨʝʤʷ ʵʚʘʢʫʘʮʠʠ ʬʘʢʫʣʴʪʝʪʘ ʚ 

ʛ. ɽʣʘʙʫʛʫ (ʊʘʪʘʨʩʪʘʥ) ʧʨʠʣʘʛʘʝʪ ʤʥʦʛʦ ʫʩʠʣʠʡ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʢʘʬʝʜʨʳ (ʬʘʢʫʣʴʪʝʪʘ). ʇʦ-

ʩʣʝ ʦʢʦʥʯʘʥʠʷ ʚʦʡʥʳ ʥʘʯʠʥʘʝʪ ʘʢʪʠʚʥʦ ʟʘʥʠʤʘʪʩɹ ̫ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠ̫ʤʠ 

ʎʏʆ. ɻʣʘʚʥʦʝ ʚʥʠʤʘʥʠʝ ʠʤ ʫʜʝʣʝ̫ʪʩ̫ ʠʟʫʯʝʥʠʁ ɻ ʣʝʤʝʥʪʦʚ ʠ ʬʦʨʤ ʨʝʣʴʝʬʘ, ʨʝʣʴʝʬʦʦʙʨʘ-

ʟʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɽʛʦ ʜʦʢʪʦʨʩʢʘʷ ʜʠʩʩʝʨʪʘʮʠʷ ʙʳʣʘ 

ʧʦʩʚʷʱʝʥʘ ʦʩʥʦʚʥʳʤ ʚʦʧʨʦʩʘʤ ʛʝʦʤʦʨʬʦʣʦʛʠʠ ʎʏʆ. 

ɺ ʨʘʥʥʠʡ ʧʝʨʠʦʜ  ʨʘʙʦʪʳ ʢʘʬʝʜʨʳ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʦʩʥʦʚʳ ʤʝʪʦʜʦʣʦʛʠʠ ʠ ʤʝʪʦʜʠ-

ʢʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʚ ʵʪʦ ʚʨʝ-

ʤ ̫ ʧʨʠʜʘʚʘʣʦʩʴ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʥʘʙʣʶʜʝʥʠʷʤ, ʩʦʩʪʘʚʣʝʥʠʶ ʛʝʦʣʦʛʦ-

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʦʚ ʎʏʆ. 

ɺ 1950 ʛ. ʢʘʬʝʜʨʫ ʚʦʟʛʣʘʚʠʣ ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʌʝʜʦʨ ʅʠ-

ʢʦʣʘʝʚʠʯ ʄʠʣʴʢʦʚ (17.02.1918 ï 15.10.1996) ï ʚʳʜʘʶʱʠʡʩʷ ʛʝʦʛʨʘʬ, ʚʥʝʩʰʠʡ ʦʛʨʦʤʥʳʡ 

ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʬʠʟʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ ʠ ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʷ. ɺ ʝʛʦ ʨʘʙʦʪʘʭ ʨʘʩʩʤʦʪʨʝʥ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʢʨʫʛ ʚʦʧʨʦʩʦʚ ʪʝʦʨʠʠ, ʤʝʪʦʜʦʣʦʛʠʠ ʠ ʧʨʘʢʪʠʢʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʥʘʫʢʠ. ʅʦ-

ʚʠʟʥʘ ʠʜʝʡ ʌ.ʅ. ʄʠʣʴʢʦʚʘ ʩʥʠʩʢʘʣʘ ʧʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ ʢ ʝʛʦ ʪʨʫʜʘʤ ʥʝ ʪʦʣʴʢʦ ʬʠʟʠʢʦ-

ʛʝʦʛʨʘʬʦʚ ʠ ʣʘʥʜʰʘʬʪʦʚʝʜʦʚ, ʥʦ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʤʝʞʥʳʭ ʩ ʛʝʦʛʨʘʬʠʝʡ ʥʘʫʢ. ʉʬʦʨʤʫʣʠ-
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ʨʦʚʘʥʥʳʝ ʠʤ ʢʦʥʮʝʧʮʠʠ ʦ ʣʘʥʜʰʘʬʪʝ, ʣʘʥʜʰʘʬʪʥʦʡ ʩʬʝʨʝ ɿʝʤʣʠ, ʢʦʥʪʨʘʩʪʥʦʩʪʠ ʧʨʠʨʦʜ-

ʥʳʭ ʩʨʝʜ, ʩʪʨʫʢʪʫʨʥʦ-ʜʠʥʘʤʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ, ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʧʘʨʘ-

ʜʠʥʘʤʠʯʝʩʢʠʭ ʣʘʥʜʰʘʬʪʥʳʭ ʩʠʩʪʝʤʘʭ, ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʘʭ, ʬʠʟʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʨʘʡʦʥʠʨʦʚʘʥʠʠ, ʣʘʥʜʰʘʬʪʥʦʤ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʣʘʥʜ-

ʰʘʬʪʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʣʠʷʣʠ ʥʘ ʨʘʟʚʠʪʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʤʳʩʣʠ, ʨʘʩʢʨʳʣʠ ʥʦʚʳʝ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʦʡ. ɽʛʦ ʠʜʝʠ ʥʦʩʷʪ 

ʧʨʦʛʨʝʩʩʠʚʥʳʡ ʭʘʨʘʢʪʝʨ, ʥʝ ʫʪʨʘʪʠʣʠ ʩʚʦʝʡ ʘʢʪʫʘʣʴʥʦʩʪʠ, ʫʩʧʝʰʥʦ ʨʝʘʣʠʟʫʶʪʩʷ ʧʨʠ ʨʝ-

ʰʝʥʠʠ ʮʝʣʦʛʦ ʨʷʜʘ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʣʘʥʜʰʘʬʪʥʦʡ ʛʝʦ-

ʛʨʘʬʠʠ. 

ʅʘʫʯʥʦʝ ʥʘʩʣʝʜʠʝ ʌ.ʅ. ʄʠʣʴʢʦʚʘ ʥʘʩʯʠʪʳʚʘʝʪ ʦʢʦʣʦ 500 ʧʫʙʣʠʢʘʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʩʚʳʰʝ 50 ʝʛʦ ʣʠʯʥʳʭ ʠ ʢʦʣʣʝʢʪʠʚʥʳʭ ʤʦʥʦʛʨʘʬʠʡ, ʮʝʣʳʡ ʨʷʜ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ ʠ ʨʝʮʝʥʟʠʡ, 

ʫʯʝʙʥʠʢʠ ʠ ʫʯʝʙʥʳʝ ʧʦʩʦʙʠʷ. ɽʛʦ ʫʯʝʥʠʢʘʤʠ ʟʘʱʠʱʝʥʦ 7 ʜʦʢʪʦʨʩʢʠʭ ʠ 21 ʢʘʥʜʠʜʘʪʩʢʘʷ 

ʜʠʩʩʝʨʪʘʮʠʷ. 

ʇʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʌ.ʅ. ʄʠʣʴʢʦʚʘ ʢʘʬʝʜʨʘ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʤʝʩʪʥʳʡ ʥʘʫʯʥʳʡ 

ʮʝʥʪʨ ʧʦ ʚʦʧʨʦʩʘʤ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʪʠʧʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ. ʌ.ʅ. ʄʠʣʴʢʦʚ ʦʨʛʘʥʠʟʫʝʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʵʢʩʧʝʜʠʮʠʦʥʥʳʝ ʧʦʝʟʜʢʠ 

ʧʦ ʏʝʨʥʦʟʝʤʥʦʤʫ ʎʝʥʪʨʫ ʠ ʧʨʠʣʝʛʘʶʱʠʤ ʢ ʥʝʤʫ ʪʝʨʨʠʪʦʨʠʷʤ ï ʄʦʩʢʦʚʩʢʦʡ, ɺʣʘʜʠʤʠʨ-

ʩʢʦʡ, ɹʨʷʥʩʢʦʡ, ʉʘʨʘʪʦʚʩʢʦʡ ʠ ɺʦʣʦʛʦʜʩʢʦʡ ʦʙʣʘʩʪʷʤ. ʄʥʦʛʦ ʚʥʠʤʘʥʠʷ ʦʥ ʫʜʝʣʷʝʪ ʨʘʟʨʘ-

ʙʦʪʢʝ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʢʦʤʧʣʝʢʩʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʝʨʨʠʪʦʨʠʡ. ʂʘʬʝʜʨʦʡ 

ʨʘʟʚʝʨʪʳʚʘʝʪʩʷ ʨʘʟʥʦʩʪʦʨʦʥʥʝʝ ʠʟʫʯʝʥʠʝ ʧʨʠʨʦʜʳ ʎʝʥʪʨʘʣʴʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷ ʠ ʩʤʝʞʥʳʭ 

ʨʝʛʠʦʥʦʚ.  

ʉ ʥʘʯʘʣʘ 50-ʭ ʛʛ. ʢʦʣʣʝʢʪʠʚ ʢʘʬʝʜʨʳ ʧʨʠʩʪʫʧʘʝʪ ʢ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʤʫ ʣʘʥʜ-

ʰʘʬʪʥʦʤʫ ʢʘʨʪʠʨʦʚʘʥʠʶ ʠ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ʮʝʥʪʨʘʣʴʥʳʭ ʯʝʨʥʦ-

ʟʝʤʥʳʭ ʦʙʣʘʩʪʝʡ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ (ʄʠʣʴʢʦʚ ʌ.ʅ., 1954) ʨʘʟʛʨʘʥʠʯʠʚʘʪʴ 

ʨʝʛʠʦʥʘʣʴʥʳʝ ʝʜʠʥʠʮʳ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ (ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ 

ʨʘʡʦʥ, ʧʨʦʚʠʥʮʠʷ, ʟʦʥʘʣʴʥʘʷ ʦʙʣʘʩʪʴ, ʩʪʨʘʥʘ) ʦʪ ʪʠʧʦʣʦʛʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʣʘʥʜʰʘʬʪʥʦ-

ʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ (ʪʠʧ ʫʨʦʯʠʱʘ, ʪʠʧ ʤʝʩʪʥʦʩʪʠ, ʪʠʧ ʣʘʥʜʰʘʬʪʘ). çʈʘʙʦʯʠʤʠè ʝʜʠʥʠʮʘʤʠ 

ʣʘʥʜhʘʬʪʥʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ ʙʳʣʠ ʠʟʙʨʘʥʳ ʢʦʥʢʨʝʪʥʳʝ ʫʨʦʯʠʱʘ ʠ ʤʝʩʪʥʦʩʪʠ. ɺ ʩʙʦʨʝ 

ʧʦʣʝʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʣʘʥʜʰʘʬʪʥʦʤʫ ʢʘʨʪʠʨʦʚʘʥʠ ʁʠ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠ-

ʨʦʚʘʥʠʶ ʎʏʆ ʧʨʠʥʠʤʘʣ ʫʯʘʩʪʠʝ ʢʦʣʣʝʢʪʠʚ ʢʘʬʝʜʨʳ: ʜʦʮʝʥʪ rʀ.ʅ. ɽʞʦʚ, ʌ.ɺ. ʊʘʨʘʩʦʚ, 

ɺ.ɻ. ɽʣʠʩʝʝʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʅ.ʀ. ɸʭʪrʨʮʝʚʘ, ɻ.ɽ. ɻʨʠh ʘʥʢʦʚ, 3.ʇ. ɹʝʨʜʥʠʢʦʚʘ, ɸ.ʀ. 

ʅʝʩʪʝʨʦʚ. 

ʉʦʙʨʘʥʥʳʡ ʧʦʣʝʚʦʡ ʤʘʪʝʨʠʘʣ ʙʳʣ ʦʙʦʙʱʝʥ ʚ ʤʦʥʦʛʨʘʬʠʠ ʌ.ʅ. ʄʠʣʴʢʦʚʘ çʌʠʟʠ-

ʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʨʘʡʦʥ ʠ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝè (1956), ʢʘʬʝʜʨʘʣʴʥʦʤ ʩʙʦʨʥʠʢʝ çɺʦʧʨʦʩʳ 

ʣʘʥʜʰʘʬʪʥʦ-ʪʠʧʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷè (1959), ʜʚʫʭ ʢʘʨʪʘʭ ʤʘʩʰʪʘʙʘ 1 : 

1000000: ʯʝʨʥʦ-ʙʝʣʘʷ çʂʘʨʪʘ ʪʠʧʦʚ ʤʝʩʪʥʦʩʪʠ ʠ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ ʮʝʥ-

ʪʨʘʣʴʥʳʭ ʯʝʨʥʦʟʝʤʥʳʭ ʦʙʣʘʩʪʝʡè (ʉʘʨʘʪʦʚ, 1959), ʮʚʝʪʥʘʷ çʃʘʥʜhʘʬʪʥʦ-ʪʠʧʦʣʦʛʠʯʝʩʢʘʷ 

ʢʘʨʪʘ ʏʝʨʥʦʟʝʤʥʦʛʦ ʮʝʥʪʨʘè (ʉʘʨʘʪʦʚ, 1962) ʠ, ʥʘʢʦʥʝʮ, ʚ ʢʦʣʣʝʢʪʠʚʥʦʡ ʤʦʥʦʛʨʘʬʠʠ 

çʌʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʮʝʥʪʨʘʣʴʥʳʭ ʯʝʨʥʦʟʝʤʥʳʭ ʦʙʣʘʩʪʝʡè (1961).  

ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 50-ʭ ï ʥʘʯʘʣʝ 60-ʭ ʛʛ. ʩ ʧʦʤʦʱʴʶ ʘʩʧʠʨʘʥʪʦʚ ʣʘʥʜʰʘʬʪʥʦʝ 

ʢʘʨʪʠʨʦʚʘʥʠʝ ʙʳʣʦ ʧʝʨʝʥʝʩʝʥʦ ʥʘ ʦʪʜʘʣʝʥʥʳʝ ʦʪ ʎʏʆ ʨʝʛʠʦʥʳ ï ɻʦʨʥʳʡ ʂʨʳʤ (ɻ.ɽ. 

ɻʨʠʰʘʥʢʦʚ), ɿʘʧʘʜʥʫʶ ɹʘʰʢʠʨʠʶ (ʌ.ɸ. ʄʘʢʩʶʪʦʚ), ʶʛ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʨʘʚʥʠʥʳ 

(ɺ.ʀ. ɹʫʣʘʪʦʚ), ʌʝʨʛʘʥʩʢʫʶ ʢʦʪʣʦʚʠʥʫ (ɸ. ɸʙʜʫʣʢʘʩʠʤʦʚ). 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʥʘ ʢʘʬʝʜʨʝ ʬʠʟʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ ɺʦʨʦʥʝʞʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʤʝ-

ʪʦʜʠʢʘ ʣʘʥʜʰʘʬʪʥʦ-ʪʠʧʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ ʩ ʚʳʜʝʣʝʥʠʝʤ ʪʠʧʦʚ ʤʝʩʪʥʦʩʪʠ ʠ 

ʫʨʦʯʠʱ ʧʦʣʫʯʠʣʘ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ʆʥʘ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚʧʦʩʣʝʜʩʪʚʠʠ ʬʠʟʠ-

ʢʦ-ʛʝʦʛʨʘʬʘʤʠ ʃʴʚʦʚʩʢʦʛʦ, ʍʘʨʴʢʦʚʩʢʦʛʦ, ʏʝʨʥʦʚʠʮʢʦʛʦ, ɹʘʰʢʠʨʩʢʦʛʦ, ʉʘʤʘʨʢʘʥʜ-

ʩʢʦʛʦ, ʂʘʟʘʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʠ ʤʥʦʛʠʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ. 
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ʉʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ 60-ʭ ʛʛ. ʜʦ ʢʦʥʮʘ ʧʝʨʠʦʜʘ ʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦ-

ʪʝ ʢʘʬʝʜʨʳ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ. 

ʆʙʦʩʥʦʚʘʥʠʝ ʣʘʥʜʰʘʬʪʥʦʡ ʩʬʝʨʳ ɿʝʤʣʠ ʢʘʢ ʩʝʨʜʮʝʚʠʥʳ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʙʦ-

ʣʦʯʢʠ, ʩʣʫʞʘʱʝʡ ʧʨʝʜʤʝʪʦʤ ʠʟʫʯʝʥʠʷ ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʷ. ʇʨʝʜʣʦʞʝʥʠʝ ʦ ʚʳʜʝʣʝʥʠʠ 

ʣʘʥʜʰʘʬʪʥʦʡ ʩʬʝʨʳ ɿʝʤʣʠ ʙʣrʦ ʚʩrʢʘʟʘʥʦ ʝʱʝ ʚ 1959 ʛ. [ʄʠʣʴʢʦʚ ʌ.ʅ., 1959]. ɺ ʥʘʩʪʦʷ-

ʱʝʝ ʚʨʝʤʷ ʚ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʣʘʥʜʰʘʬʪʥʦʡ ʩʬʝʨ  rʫʞʝ ʥʠʢʪʦ ʥʝ ʩʦʤʥʝʚʘʝʪʩʷ; ʧʦʧʳʪʢʠ ʥʝ-

ʢʦʪʦʨʳʭ ʘʚʪʦʨʦʚ ʜʘʪʴ ʝʡ ʜʨʫʛʦʝ ʥʘʟʚʘʥʠʝ (çʢʦʥʪʘʢʪʥʳʡ ʩʣʦʡè, çʣʘʥʜhʘʬʪʥʘ ̫ʦʙʦʣʦʯʢʘè ʠ 

ʜʨ.) ʩʫʪʠ ʜʝʣʘ ʥʝ ʤʝʥʷʝʪ. 

ʇʨʠʢʣʘʜʥʳʝ ʘʩʧʝʢʪʳ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʠ ʣʘʥʜʰʘʬʪʥʦ-

ʪʠʧʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʚʳʭʦʜʠʪ ʚ ʩʚʝʪ ʪʝʦʨʝʪʠ-

ʯʝʩʢʘʷ ʤʦʥʦʛʨʘʬʠʷ ʌ.ʅ. ʄʠʣʴʢʦʚʘ çʃʘʥʜʰʘʬʪʥʘʷ ʛʝʦʛʨʘʬʠʷ ʠ ʚʦʧʨʦʩʳ ʧʨʘʢʪʠʢʠè 

(1966) ʦ ʟʥʘʯʝʥʠʠ ʢʦʤʧʣʝʢʩʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ ʜʣʷ ʮʝʣʝʡ ʧʨʘʢʪʠʢʠ, ʩʦʩʪʘʚʣʝʥʘ 

ʩʝʨʠʷ ʧʨʠʢʣʘʜʥʳʭ ʣʘʥʜʰʘʬʪʥʦ-ʪʠʧʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ [ʄʠʣʴʢʦʚ ʌ.ʅ., ɼʨʦʟʜʦʚ ʂ.ɸ., 

ʅʝʩʪʝʨʦʚ ɸ.ʀ., 1969]. ɼʣʷ ʩʪʫʜʝʥʪʦʚ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʦʚ ʚʧʝʨʚʳʝ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʯʠʪʘ-

ʝʪʩʷ ʩʧʝʮʢʫʨʩ çʆʩʥʦʚʳ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʷè [ʄʠʭʥʦ ɺ.ɹ., 1977]. ʇʦʜ-

ʛʦʪʦʚʣʝʥʦ ʧʝʨʚʦʝ ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ çʄʝʣʠʦʨʘʪʠʚʥʦʝ ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʝè [ʄʠʭʥʦ ɺ.ɹ., 

1984. ï 244 ʩ.]. 

ʋʩʪʘʥʦʚʣʝʥʠʝ ʪʨʝʪʴʝʡ ʢʘʪʝʛʦʨʠʠ ʣʘʥʜʰʘʬʪʦʚ (ʥʘʨʷʜʫ ʩ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʠ ʪʠ-

ʧʦʣʦʛʠʯʝʩʢʠʤʠ ʝʜʠʥʠʮʘʤʠ) ï ʧʘʨʘʜʠʥʘʤʠʯʝʩʢʠʭ ʠ, ʢʘʢ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ, ʧʘʨʘʛʝʥʝ-

ʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ-ʩʠʩʪʝʤ (ʄʠʣʴʢʦʚ ʌ.ʅ., 1966, 1977, 1981). ɺ ʦʩʥʦʚʝ ʠʭ 

ʦʙʦʩʦʙʣʝʥʠʷ ʣʝʞʠʪ ʧʨʠʥʮʠʧ ʢʦʥʪʨʘʩʪʥʦʩʪʠ, ʩʚʷʟʳʚʘʶʱʠʡ ʩ ʧʦʤʦʱʴʶ ʦʙʤʝʥʘ ʚʝʝɦ-

ʩʪʚʦʤ ʠ ʵʥʝʨʛʠʝʡ ʩʤʝʞʥʳʝ ʨʝʛʠʦʥʘʣʴʥʳʝ ʠʣʠ ʪʠʧʦʣʦʛʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ.  

ʈʘʟʚʠʪʠʝ ʦʩʥʦʚ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʷ. ʐʠʨʦʢʦʝ ʧʨʠʟʥʘʥʠʝ ʧʦ-

ʣʫʯʠʣʠ ʚʳʜʚʠʥʫʪʦʝ ʥʘ ʢʘʬʝʜʨʝ ʬʠʟʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ ɺʦʨʦʥʝʞʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʧʨʝʜʣʦʞʝʥʠʝ ʩʯʠʪʘʪʴ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʣʘʥʜʰʘʬʪʦʤ ʢʘʢ ʟʘʥʦʚʦ ʩʦʟʜʘʥʥʳʝ ʯʝʣʦʚʝʢʦʤ  

ʢʦʤʧʣʝʢʩʳ, ʪʘʢ ʠ ʚʩʝ ʝʩʪʝʩʪʚʝʥʥʳʝ ʣʘʥʜʰʘʬʪʳ, ʚ ʢʦʪʦʨʳʭ ʢʦʨʝʥʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʩʦ ʩʪʦ-

ʨʦʥʳ ʯʝʣʦʚʝʢʘ ʧʦʜʚʝʨʛʘʝʪʩʷ ʣ ʙʁʦʡ ʠʟ ʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʩ 

ʞʠʚʦʪʥʳʤ ʤʠʨʦʤ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʟʜʝʩʴ ʞʝ ʧʨʠʥʮʠʧʳ ʠ ʤʝʪʦʜʳ ʠʟʫʯʝʥʠʷ ʘʥʪʨʦ-

ʧʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ (ʧʨʠʥʮʠʧ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ, ʤʝʪʦʜ ʠʩʪʦ-

ʨʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʷʜʦʚ ʠ ʜʨ.) (ʄʠʣʴʢʦʚ ʌ.ʅ., 1973, 1978). 

ʉʦʟʜʘʥʠʝ ʣʘʥʜʰʘʬʪʥʦʡ ʩʪʨʘʥʦʚʝʜʯʝʩʢʦʡ ʩʝʨʠʠ çʃʘʥʜʰʘʬʪʳ ʎʝʥʪʨʘʣʴʥʦʛʦ 

ʏʝʨʥʦʟʝʤʴʷè. ɿʘ ʧʝʨʠʦʜ ʩ 1970 ʧʦ 1985 ʛ. ʢʘʬʝʜʨʦʡ ʬʠʟʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ, ʩ ʫʯʘʩʪʠʝʤ 

ʜʨʫʛʠʭ ʢʘʬʝʜʨ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠ ʙʠʦʣʦʛʦ-ʧʦʯʚʝʥʥʦʛʦ ʬʘʢʫʣʴʪʝʪʦʚ, ʧʦʜʛʦʪʦʚʣʝʥʳ ʠ 

ʦʧʫʙʣʠʢʦʚʘʥ  rʠʟʜʘʪʝʣʴʩʪʚʦʤ ɺʦʨʦʥʝʞʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 14 ʢʥʠʛ ʦʙʱʠʤ ʦʙʲʝʤʦʤ ʦʢʦ-

ʣʦ 150 ʧʝʯ. ʣ. ʩʝʨʠʠ çʃʘʥʜʰʘʬʪʳ ʎʝʥʪʨʘʣʴʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷè: çɻʘʣʠʯɹ  ̫ɻʦʨʘè (1970), 

çʂʘʤʝʥʥʘ ̫ʩʪʝʧʴè (1971), çʂʘʣʘʯʩʢʘʷ ʚʦʟʚʳʰʝʥʥʦʩʪʴè (1972), çʇʦʜʚʦʨʦʥʝʞʴʝè (1973), 

çʆʢʩʢʦ-ɼʦʥʩʢʦʝ ʧʣʦʩʢʦʤʝʩʪʴʝè (1976), çɼʦʥʩʢʦʝ ɹʝʣʦʛʦʨʴʝè (1976), çʀʟʚʝʩʪʥʷʢʦʚʳʡ ʉʝʚʝʨ 

ʉʨʝʜʥʝʨʫʩʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠè (1978), çʇʨʠʭʦʧʝʨʴʝè (1979), çʇʦʦʩʢʦʣʴʝè (1980), çʇʦ-

ʮʝʥʴʝè,(1982), çɼʦʣʠʥʘ ɼʦʥʘ: ʧʨʠʨʦʜʘ ʠ ʣʘʥʜʰʘʬʪʳè (1982), çʇʦʩʝʡʤʴʝè (1983), çʇʨʠ-

ʨʦʜʘ ʠ ʣʘʥʜʰʘʬʪʳ ʇʦʜʚʦʨʦʥʝʞʴʷè (1983), çʉʨʝʜʥʝʨʫʩʩʢʦʝ ɹʝʣʦʛʦʨʴʝè (1985). 

ɺ ʩʝʨʠʠ ʚ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʦʡ ʬʦʨʤʝ ʨʘʩʩʢʘʟrʚʘʝʪʩ ̫ʦ ʧʨʠʨʦʜʝ ʨʝʛʠʦʥʦʚ (ʩʦʚʧʘʜʘ-

ʶʱʠʭ ʚ ʦʩʥʦʚʥʦʤ ʩ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʨʘʡʦʥʘʤʠ) ʎʝʥʪʨʘʣʴʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷ ʩ 

ʧʦʟʠʮʠʡ ʩʦʚʨʝʤʝʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʣʘʥʜʰʘʬʪʥʦʡ ʛʝʦʛʨʘʬʠʠ. ɸʥʘʣʦʛʦʚ ʵʪʦʡ ʩʝʨʠʠ ʚ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʥʝʪ. 

ɺʟʘʠʤʦʩʚʷʟʠ ʨʘʚʥʠʥʥʦʛʦ ʨʝʣʴʝʬʘ ʩ ʣʘʥʜʰʘʬʪʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ. ʊʝʤʘʪʠʢʘ 

ʪʘʢʠʭ ʨʘʙʦʪ ʩʣʫʞʠʪ ʧʨʦʜʦʣʞʝʥʠʝʤ ʠʜʝʡ, ʧʦʣʦʞʝʥʥʳʭ ʚ ʦʩʥʦʚʫ ʩʪʘʪʴʠ ʌ.ʅ. ʄʠʣʴʢʦʚʘ ʦ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ ʥʘ ʈʫʩʩʢʦʡ ʨʘʚʥʠʥʝ.  

ɻʝʦʛʨʘʬʠ ̫ʠ ʭʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ ʢʘʨʩʪʦʚʦ-ʤʝʣʦʚʳʭ ʣʘʥʜʰʘʬʪʦʚ. ʀʥʪʝʨʝʩ ʢ ʤʝ-
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ʣʦʚʦʤʫ ʢʘʨʩʪʫ ʙʳʣ ʚʳʟʚʘʥ ʝʛʦ ʩʣʘʙʦʡ ʠʟʫʯʝʥʥʦʩʪʴʶ ʠ ʙʦʣʴʰʠʤ ʟʥʘʯʝʥʠʝʤ ʧʨʦʷʚʣʝʥʠʡ 

ʤʝʣʦʚʦʛʦ ʢʘʨʩʪʘ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʫʜʦʚ ʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʆʙʦʙʱʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʜʝʡ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʥʘ ʢʘʬʝʜʨʝ ʬʠʟʠʯʝʩʢʦʡ ʛʝʦʛʨʘ-

ʬʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʦʚʦʛʦ ʧʝʨʠʦʜʘ ʜʘʥʦ ʚ ʤʦʥʦʛʨʘʬʠʷʭ ʌ.ʅ. ʄʠʣʴʢʦʚʘ çʌʠʟʠʯʝʩʢʘʷ 

ʛʝʦʛʨʘʬʠʷ: ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʧʨʦʙʣʝʤʳè (1981) ʠ çʌʠʟʠʯʝʩʢʘʷ 

ʛʝʦʛʨʘʬʠʷ: ʫʯʝʥʠʝ ʦ ʣʘʥʜʰʘʬʪʝ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʟʦʥʘʣʴʥʦʩʪʴè (1986). 

ʉʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ ʚ ʠʩʪʦʨʠʠ ʢʘʬʝʜʨʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʣʘʥʜʰʘʬʪʥʳʭ 

ʠʜʝʡ ʠ ʧʨʦʚʝʜʝʥʠʝʤ ʣʘʥʜʰʘʬʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʢʣʘʜʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʘʧʨʦʙʘ-

ʮʠʝʡ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʣʦʞʝʥʠʡ ʧʨʘʢʪʠʢʦʡ, ʚʥʝʜʨʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ ʣʘʥʜʰʘʬʪʥʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʬʝʨʫ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ. ʈʘʙʦʪʫ 

ʢʘʬʝʜʨʳ ʩ 1988 ʧʦ 2018 ʛʦʜʳ ʚʦʟʛʣʘʚʠʣ ɺʣʘʜʠʤʠʨ ɹʦʨʠʩʦʚʠʯ ʄʠʭʥʦ - ʢʘʥʜʠʜʘʪ ʛʝʦʛʨʘ-

ʬʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʱʠʪʠʚʰʠʡ ʚ 1990 ʛʦʜʫ ʚ ʄʦʩʢʦʚʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ 

ʫʥʠʚʝʨʩʠʪʝʪʝ ʜʦʢʪʦʨʩʢʫʶ ʜʠʩʩʝʨʪʘʮʠʶ ʠ ʧʦʣʫʯʠʚʰʠʡ ʚ 1991 ʛʦʜʫ ʟʚʘʥʠʝ ʧʨʦʬʝʩʩʦʨʘ. ʉ 

2018 ʛʦʜʘ ʢʘʬʝʜʨʦʡ ʨʫʢʦʚʦʜʠʪ ʢʘʥʜʠʜʘʪ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ɹʳʢʦʚʩʢʘʷ ʆʣʴʛʘ 

ʇʝʪʨʦʚʥʘ. 

ɺ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʩɹʢʦʡ ʨʘʙʦʪʝ ʢʘʬʝʜʨʳ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʘʢʮʝʥʪʠʨʫʝʪʩ ̫ʚʥʠʤʘʥʠʝ 

ʥʘ ʨʘʟʚʠʪʠʠ ʠʜʝʡ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʷ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʜʘʝʪʩʷ ʨʝ-

ʰʝʥʠʶ ʧʨʦʙʣʝʤ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʧʪʠʤʠʟʘʮʠʠ 

ʣʘʥʜʰʘʬʪʦʚ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʎʝʥʪʨʘʣʴʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷ. ʅʘ ʢʘʬʝʜʨʝ ʥʘʤʝ-

ʪʠʣʦʩʴ ʜʚʘ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ: ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ 

ʧʨʠʢʣʘʜʥʳʝ ʘʩʧʝʢʪʳ ʦʧʪʠʤʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ ʠ ʣʘʥʜʰʘʬʪʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ. 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʧʨʠʢʣʘʜʥʳʝ ʘʩʧʝʢʪʳ ʦʧʪʠʤʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ ʪʝʩʥʦ 

ʩʚʷʟʘʥʳ ʩ ʥʘʫʯʥʳʤʠ ʠʜʝʷʤʠ ʌ.ʅ. ʄʠʣʴʢʦʚʘ ʠ ʨʘʟʨʘʙʦʪʢʦʡ ʥʘ ʢʘʬʝʜʨʝ ʥʦʚʦʛʦ ʥʘʫʯʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ï ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʷ (ɺ.ɹ. ʄʠʭʥʦ). ʇʨʠ ʵʪʦʤ ʦʩʦʙʦʝ ʚʥʠ-

ʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʝ ʧʨʠʥʮʠʧʦʚ ʠ ʤʝʪʦʜʦʚ ʤʝʣʠʦʨʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ, ʦʙʦʩʥʦʚʘ-

ʥʠʶ ʧʨʠʝʤʦʚ ʣʘʥʜʰʘʬʪʥʦ-ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘʥʘʣʠʟʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʣʠ-

ʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ ʩ ʣʘʥʜʰʘʬʪʘʤʠ, ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʣʘʥʜʰʘʬʪʥʦ-ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʧʨʦ-

ʛʥʦʟʠʨʦʚʘʥʠʷ, ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʘʥʜʰʘʬʪʥʦ-

ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ. 

ɺ 1994 ʛʦʜʫ, ʫʯʠʪʳʚʘʷ ʧʨʝʚʘʣʠʨʫʁ ʫɦʁ  ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʩɹʢʦʡ 

ʨʘʙʦʪʳ, ʢʘʬʝʜʨʘ ʙʳʣʘ ʧʝʨʝʠʤʝʥʦʚʘʥʘ ʚ ʢʘʬʝʜʨʫ ʬʠʟʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ ʠ ʦʧʪʠʤʠʟʘ-

ʮʠʠ ʣʘʥʜʰʘʬʪʘ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʬʝʜʨʳ, ʦʨʠʝʥʪʠ-

ʨʦʚʘʥʥʳʝ ʥʘ ʨʝʰʝʥʠʝ ʣʘʥʜʰʘʬʪʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʎʝʥʪʨʘʣʴʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷ. 

ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʵʪʦʤʫ ʧʫʙʣʠʢʘʮʠʷ ʤʥʦʛʠʭ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʠ ʟʘʱʠʪʘ ʢʘʥʜʠʜʘʪʩʢʠʭ ʜʠʩʩʝʨ-

ʪʘʮʠʡ ʘʩʧʠʨʘʥʪʘʤʠ ʢʘʬʝʜʨʳ, ʪʝʩʥʦ ʫʚʷʟʘʥʥʳʭ ʩ ʣʘʥʜʰʘʬʪʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʝʤʘʪʠʢʦʡ. 

ʆʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʨʘʙʦʪʳ ʢʦʣʣʝʢʪʠʚʘ ʢʘʬʝʜʨʳ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʚʳʩʪʫʧʘʶʪ: 

1) ʇʨʠʢʣʘʜʥʳʝ ʘʩʧʝʢʪʳ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʠ ʣʘʥʜ-

ʰʘʬʪʥʦ-ʪʠʧʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ. ɺ ʨʘʤʢʘʭ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ɺ.ɹ. ʄʠʭʥʦ, ɸ.ɺ 

ɹʝʨʝʞʥʳʤ, ɺ.ʅ. ɹʝʚʟʦʤ ʠ ʜʨʫʛʠʤʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʣʘʥʜʰʘʬʪʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʨʘʡʦʥʠ-

ʨʦʚʘʥʠʝ ʎʝʥʪʨʘʣʴʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷ, ɹʳʢʦʚʩʢʦʡ ʆ.ʇ. ʧʨʦʚʝʜʝʥʦ ʯʘʩʪʥʦʝ ʬʠʟʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʣʘʥʜʰʘʬʪʦʚ ʩ ʣʝʜʥʠʢʦʚʦʡ ʣʠʪʦʛʝʥʥʦʡ ʦʩʥʦʚʦʡ, ɺ.ɹ. 

ʄʠʭʥʦ ʠ ɸ.ʀ. ɼʦʙʨʦʚʳʤ ʚʳʧʦʣʥʝʥʦ ʧʨʠʢʣʘʜʥʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ 

ʜʣʷ ʮʝʣʝʡ ʩʦʟʜʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʦʚ. ɸ.ʉ. ɻʦʨʙʫʥʦʚʳʤ, ɺ.ʅ. ɹʝʚʟʦʤ ʠ ɺ.ɹ. 

ʄʠʭʥʦ ʩʦʟʜʘʥʘ ʵʣʝʢʪʨʦʥʥʘʷ ʣʘʥʜʰʘʬʪʥʘʷ ʢʘʨʪʘ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ʤʘʩʰʪʘʙʘ 1:200 

000 ʩ ʜʝʪʘʣʠʟʘʮʠʝʡ ʜʦ ʫʨʦʚʥʷ ʤʝʩʪʥʦʩʪʠ, ʪʘʢʞʝ ʢʦʣʣʝʢʪʠʚʦʤ ʙʳʣʘ ʩʦʟʜʘʥʘ ʩʧʝʮʠʘʣʠʟʠ-
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ʨʦʚʘʥʥʘʷ ʣʘʥʜʰʘʬʪʥʘʷ ɻʀʉ ʚ ʤʘʩʰʪʘʙʝ 1:500000 ʜʣʷ ʚʩʝʛʦ ʎʝʥʪʨʘʣʴʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷ 

(ɸ.ʉ. ɻʦʨʙʫʥʦʚ, ʆ.ʇ. ɹʳʢʦʚʩʢʘʷ ʠ ʜʨ.).  

2) ʆʮʝʥʢʘ ʣʘʥʜʰʘʬʪʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʥʳʭ ʠ ʘʜʤʠʥʠ-

ʩʪʨʘʪʠʚʥʳʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʠ ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʥʮʠʧʦʚ 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. ʀʪʦʛʦʤ ʨʘʙʦʪʳ ʚ ʨʘʤʢʘʭ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʩʣʫ-

ʞʠʣʘ ʩʝʨʠʷ ʢʦʣʣʝʢʪʠʚʥʳʭ ʧʫʙʣʠʢʘʮʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʧʨʠʥʮʠʧʘʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʧʪʠ-

ʤʘʣʴʥʦʛʦ ʣʘʥʜʰʘʬʪʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ ʠ ʨʘʟʨʘʙʦʪʢʝ ʣʘʥʜʰʘʬʪʥʳʭ ʦʩʥʦʚ ʨʘʮʠʦ-

ʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʝʪʠ ʆʆʇʊ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ, ʘʥʘʣʠʟʫ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʷ ʠ ʩʦʩʪʦʷʥʠʷ ʩʪʝʧʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦʡ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʷʚ-

ʣʷʝʪʩʷ ʢʦʣʣʝʢʪʠʚʥʘʷ ʤʦʥʦʛʨʘʬʠʷ çʃʘʥʜʰʘʬʪʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʨʘʡʦʥʦʚ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠè.  

3) ʈʘʟʚʠʪʠʝ ʪʝʦʨʠʠ ʣʠʪʦʣʘʥʜʰʘʬʪʦʛʝʥʝʟʘ ʠ ʠʟʫʯʝʥʠʝ ʨʦʣʠ ʵʢʟʦʜʠʥʘʤʠʯʝ-

ʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʅʘʧʨʘʚʣʝʥʠʝ ʨʝʘʣʠʟʫʝʪʩʷ ʚ 

ʨʘʙʦʪʘʭ ɺ.ɹ. ʄʠʭʥʦ, ʧʦʩʚʷʱʝʥʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʦʩʥʦʚʘʤ ʣʠʪʦʣʘʥʜʰʘʬʪʦʛʝʥʝʟʘ ʠ ʧʨʦ-

ʷʚʣʝʥʠʷʤ ʤʝʣʦʚʦʛʦ ʣʠʪʦʣʘʥʜʰʘʬʪʦʛʝʥʝʟʘ ʚ ʧʨʝʜʝʣʘʭ ʈʫʩʩʢʦʡ ʨʘʚʥʠʥʳ; ʨʘʙʦʪʘʭ ɸ.ʉ. 

ɻʦʨʙʫʥʦʚʘ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʠʜʝʝ ʌ.ʅ. ʄʠʣʴʢʦʚʘ ʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʣʘʥʜ-

ʰʘʬʪʦʚ ʥʘ ʈʫʩʩʢʦʡ ʨʘʚʥʠʥʝ; ʨʘʙʦʪʘʭ ɺ.ʅ. ɹʝʚʟʘ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʜʠʥʘʤʠʢʦ-

ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʦʮʝʥʢʫ ʦʧʘʩʥʦʩʪʠ ʠ ʨʠʩʢʘ ʧʨʦʷʚʣʝʥʠʷ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ; 

ʨʘʙʦʪʘʭ ʆ.ʇ. ɹʳʢʦʚʩʢʦʡ, ʮʝʣʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ 

ʧʨʦʷʚʣʝʥʠʷ ʣʝʜʦʚʦʛʦ ʣʠʪʦʣʘʥʜʰʘʬʪʦʛʝʥʝʟʘ ʠ ʦʮʝʥʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʣʘʥʜʰʘʬ-

ʪʦʚ ʩ ʣʝʜʥʠʢʦʚʦʡ ʣʠʪʦʛʝʥʥʦʡ ʦʩʥʦʚʦʡ.  

4) ʈʘʟʚʠʪʠʝ ʪʝʦʨʠʠ ʠ ʧʨʠʢʣʘʜʥʳʭ ʘʩʧʝʢʪʦʚ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʣʘʥʜʰʘʬʪʦʚʝ-

ʜʝʥʠʷ. ʅʘʧʨʘʚʣʝʥʠʝ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʛʦʨʦʜʩʢʠʭ ʠ ʫʩʘʜʝʙʥʳʭ 

ʣʘʥʜʰʘʬʪʦʚ, ʧʨʦʚʦʜʠʤʳʭ ʍʨʠʧʷʢʦʚʦʡ ɺ.ʗ. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʜʦʩʪʠʞʝʥʠʝʤ ʚ ʵʪʦʡ 

ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʘʚʪʦʨʩʢʘʷ ʣʘʥʜʰʘʬʪʥʘʷ ʢʘʨʪʘ ʛʦʨʦʜʘ ɺʦʨʦʥʝʞʘ ʠ ʧʨʠʛʦʨʦʜʥʦʡ ʟʦʥʳ, 

ʚʳʧʦʣʥʝʥʥʘʷ ʚ ʤʘʩʰʪʘʙʝ 1:15000, ʘ ʪʘʢʞʝ ʩʝʨʠʷ ʦʪʨʘʩʣʝʚʳʭ ʧʦʢʦʤʧʦʥʝʥʪʥʳʭ ʢʘʨʪ. 

5) ʈʝʢʨʝʘʮʠʦʥʥʦʝ ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʝ. ʅʘʧʨʘʚʣʝʥʠʝ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʥʘ ʦʩ-

ʥʦʚʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʙ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʘʭ, ʦʜʥʦʡ ʠʟ ʨʘʟʥʦʚʠʜ-

ʥʦʩʪʝʡ ʢʦʪʦʨʳʭ ʚʳʩʪʫʧʘʶʪ ʣʘʥʜʰʘʬʪʥʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ. ʆʩʥʦʚʥʳʤʠ ʨʘʙʦʪʘʤʠ 

ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʷʚʣʷʶʪʩʷ ʫʯʝʙʥʳʝ ʧʦʩʦʙʠʷ ɺ.ɹ. ʄʠʭʥʦ çʈʝʢʨʝʘʮʠʦʥʥʘʷ ʛʝʦʛʨʘʬʠʷ 

ʈʦʩʩʠʠ: ʧʨʠʨʦʜʦʚʝʜʯʝʩʢʠʡ ʘʩʧʝʢʪè (2008), çʈʝʢʨʝʘʮʠʦʥʥʦʝ ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʝè (2011), 

çʇʨʘʢʪʠʢʫʤ ʧʦ ʨʝʢʨʝʘʮʠʦʥʥʦʤʫ ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʶè (2011). 

ɺʳʧʫʩʢʥʠʢʠ ʢʘʬʝʜʨʳ. ɿʘ ʧʝʨʠʦʜ ʜʝʚʷʥʦʩʪʦʣʝʪʥʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʬʝʜʨʘ ʬʠʟʠʯʝʩʢʦʡ 

ʛʝʦʛʨʘʬʠʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʘ ʧʦʜʛʦʪʦʚʠʣʘ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ï ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʦʚ, ʫʩʧʝʰʥʦ ʨʘʙʦʪʘʶʱʠʭ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʦʝʢʪʥʦ-

ʠʟʳʩʢʘʪʝʣʴʩʢʠʭ ʠʥʩʪʠʪʫʪʘʭ, ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ. 

ʈʷʜ ʚʳʧʫʩʢʥʠʢʦʚ ʢʘʬʝʜʨʳ ʨʘʙʦʪʘʝʪ ʚ ʚʫʟʘʭ ʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠʥʩʪʠʪʫʪʘʭ. 

ʊʘʢ, ɸ.ɸ. ʏʠʙʠʣʝʚ, ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʘʢʘʜʝʤʠʢ ʈʦʩʩʠʡʩʢʦʡ ɸʢʘʜʝ-

ʤʠʠ ʥʘʫʢ ï ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʠʥʩʪʠʪʫʪʘ ʩʪʝʧʠ ʆʨʝʥʙʫʨʛʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʠʩʩʣʝ-

ʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ ʋʨʆ ʈɸʅ, ʧʨʝʜʩʝʜʘʪʝʣʴ ʇʦʩʪʦʷʥʥʦʡ ʇʨʠʨʦʜʦʦʭʨʘʥʠʪʝʣʴʥʦʡ ʢʦʤʠʩʩʠʠ 

ʈɻʆ. ɼʦʢʪʦʨ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ ɸ.ʅ. ʌʝʜʦʨʦʚ ʠ ʢʘʥʜʠʜʘʪ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ ʉ.ʇ. 

ɺʘʨʣʘʤʦʚ ï ʩʦʪʨʫʜʥʠʢʠ ʗʢʫʪʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʤʝʨʟʣʦʪʦʚʝʜʝʥʠʷ, ʢ.ʛ.ʥ. ʃ.ʄ. ɸʭʨʦʤʝʝʚ 

ʜʦʣʛʦʝ ʚʨʝʤʷ ʟʘʚʝʜʦʚʘʣ ʢʘʬʝʜʨʦʡ ʬʠʟʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ ɹʨʷʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ; ʢʘʥʜʠʜʘʪ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʖ.ɻ. ɼʘʥʠʣʦʚ ï 

ʧʨʦʨʝʢʪʦʨ ʧʦ ʥʘʫʢʝ ʠ ʠʥʥʦʚʘʮʠʷʤ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. 

ʄ.ʂ. ɸʤʤʦʩʦʚʘ. ɼʦʮʝʥʪ, ʢʘʥʜʠʜʘʪ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ ʖ.ɸ. ʅʝʩʪʝʨʦʚ ï ʩʦʪʨʫʜʥʠʢ ʢʘ-

ʬʝʜʨ rʛʝʦɻ ʢʦʣʦʛʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʬʘʢʫʣʴʪʝʪʘ ʛʝʦʛʨʘʬʠʠ ʠ ʛʝʦʵʢʦ-

ʣʦʛʠʠ ʠ ʪʫʨʠʟʤʘ ɺʦʨʦʥʝʞʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɺ ʚʫʟʘʭ ʪʘʢʞʝ ʫʩʧʝʰʥʦ 
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ʨʘʙʦʪʘʶʪ ʙʳʚʰʠʝ ʘʩʧʠʨʘʥʪʳ ʢʘʬʝʜʨʳ, ʦʢʦʥʯʠʚʰʠʝ ʜʨʫʛʠʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ ʩʪʨʘ-

ʥʳ: ɸʣʠ ɸʙʜʫʣʢʘʩʠʤʦʚ ʜ.ʛ.ʥ., ʧʨʦʬʝʩʩʦʨ ʉʘʤʘʨʢʘʥʜʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ; ɺ.ʀ. ɹʫʣʘʪʦʚ ï 

ʜ.ʛ.ʥ., ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨ  rʧʨʠʨʦʜʦʧʦʣɹʟʦʚʘʥʠ̫ ʖʛʦʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝ-

ʪʘ (ʛ. ʍʘʥʪr-ʄʘʥʩʠʡʩʢ); ʀ.ʄ. ʗʧʘʨʦʚ ï ʢ.ʛ.ʥ., ʜʦʮʝʥʪ ɹʘhʢʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ; ʢ.ʛ.ʥ., ʧʨʦʬʝʩʩʦʨ ɿ.ɺ. ɸʪʘʝʚ ï ʧʨʦʨʝʢʪʦʨ ï ʥʘʯʘʣʴʥʠʢ ʫʧʨʘʚʣʝʥʠʷ ʥʘʫʯ-

ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ; ʕ.ʄ. ɻʘʣʝʝʚʘ ï ʢ.ʛ.ʥ., 

ʜʦʮʝʥʪ ɹʘhʢʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ɿʥʘʥʠ̫, ʧʦʣʫʯʝʥʥʝr ʩʪʫʜʝʥʪʘʤʠ ʢʘʬʝʜʨ  rʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ, ʧʦʟʚʦʣʷʶʪ ʥʘ 

ʧʨʘʢʪʠʢʝ ʨʝʰʘʪʴ ʤʥʦʛʠʝ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʧʪʠʤʠʟʘʮʠʝʡ ʣʘʥʜʰʘʬʪʥʦ-ɻ ʢʦʣʦʛʠʯʝʩʢʦʡ 

ʦʙʩʪʘʥʦʚʢʠ ʠ ʦʭʨʘʥʦʡ ʧʨʠʨʦʜʳ. ʅʝ ʩʣʫʯʘʡʥʦ, ʚ ʠʟʳʩʢʘʪʝʣʴʩʢʠʭ, ʧʨʦʝʢʪʥʳʭ, ʤʝʣʠʦʨʘ-

ʪʠʚʥʳʭ ʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʜʫʢʪʠʚʥʦ ʨʘʙʦʪʘʶʪ ʚʳʧʫʩʢʥʠʢʠ 

ʢʘʬʝʜʨʳ. ʇʨʠʤʝʨʦʤ ʪʦʤʫ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʅ.ɺ. ʇʝʰʢʦʚʦʡ ï ʧʨʝʜʩʝʜʘʪʝʣʷ 

ʧʨʝʟʠʜʠʫʤʘ ʃʠʧʝʮʢʦʛʦ ʦʙʣʘʩʪʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ çɺʩʝʨʦʩʩʠʡʩʢʦʝ 

ʦʙʱʝʩʪʚʦ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳè. ʇʝʢhʦʚʘ ʅ.ɺ. (ʚʳʧʫʩʢʥʠʮʘ ʢʘʬʝʜʨʳ 1982 ʛ.) ï ʢʘʥʜʠʜʘʪ ʛʝʦ-

ʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ, ʷʚʣʷʝʪʩʷ ʠʥʠʮʠʘʪʦʨʦʤ ʠ ʘʚʪʦʨʦʤ ʮʝʣʦʛʦ ʨʷʜʘ ʧʨʦʛʨʘʤʤ ʠ ʦʙʱʝʩʪʚʝʥ-

ʥʳʭ ʘʢʮʠʡ, ʥʘʮʝʣʝʥʥʳʭ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ, ʩʦʭʨʘ-

ʥʝʥʠʝ ʠ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʃʠʧʝʮʢʦʡ ʦʙʣʘʩʪʠ. ɿʘ ʟʘʩʣʫʛʠ ʚ ʦʭʨʘʥʝ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʩʚʦʝʡ ʦʙʣʘʩʪʠ ʦʥʘ ʫʜʦʩʪʦʝʥʘ ʟʚʘʥʠʷ çɿʘʩʣʫ-

ʞʝʥʥʳʡ ʢɻʦʣʦʛ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè. ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ 

ʫʩʧʝʰʥʘʷ ʨʘʙʦʪʘ ʢʘʬʝʜʨʳ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʝʣʘ ʠ ʟʘʚʠʩʠʪ ʦʪ ʝʝ çʤʠʢʨʦʢʣʠʤʘʪʘè ï ʜʫʭʦʚʥʦ-

ʩʪʠ, ʚʳʩʦʢʦʡ ʥʨʘʚʩʪʚʝʥʥʦʩʪʠ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʠ ʪʚʦʨʯʝʩʢʦʤ ʧʦʜʭʦʜʝ ʢ ʜʝʣʫ ʢʘʞʜʦʛʦ 

ʩʦʪʨʫʜʥʠʢʘ. ʆʩʦʙʘʷ ʟʘʩʣʫʛʘ ʚ ʵʪʦʤ ʧʨʠʥʘʜʣʝʞʠʪ ʥʘhʠʤ ʋʯʠʪʝʣʷʤ. ɿʘʣʦʞʝʥʥʳʝ ʠʤʠ 

ʵʪʠʯʝʩʢʠʝ ʥʦʨʤʳ ʙʝʨʝʞʥʦ ʩʦʭʨʘʥʷʶʪʩʷ, ʧʦʜʜʝʨʞʠʚʘʶʪʩ ̫ʠ ʨʘʟʚʠʚʘʶʪʩʷ. 
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ʂʫʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʫʨʩʢ, ʈʦʩʩʠʷ 

 

ɺ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʦʨʦʜʘ ʘʢʪʫʘʣʝʥ ʚʦʧʨʦʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤ-

ʬʦʨʪʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʠʟʫʯʝʥʠʶ ʛʦʨʦʜʩʢʦʡ ʩʨʝ-

ʜʳ, ʢʘʢ ʫʢʘʟʳʚʘʝʪ ɺʣʘʜʠʤʠʨʦʚ ɺ.ɺ., çʛʦʨʦʜ ð ʦʜʠʥ ʠʟ ʚʠʜʦʚ ʩʦʮʠʘʣʴʥʦʡ ʠ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʩʝʣʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʡ ʠ ʨʘʟʚʠʚʘʶʱʠʡʩʷ ʥʘ ʦʩʥʦʚʝ ʢʦʥʮʝʥʪʨʘ-

ʮʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ, ʥʘʫʯʥʳʭ, ʢʫʣʴʪʫʨʥʳʭ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʠ ʜʨʫʛʠʭ ʬʫʥʢʮʠʡè [2]. 

ɻʦʨʦʜʩʢʘʷ ʩʨʝʜʘ ʷʚʣʷʝʪʩʷ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʨʝʟʫʣʴʪʘʪʦʤ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʫʤʝʩʪʥʦ ʚʩʧʦʤʥʠʪʴ ʩʣʦʚʘ ʢʨʘʝʚʝʜʘ ɻʨʝʚʩʘ ʀ. ʄ. ʦ ʛʦʨʦʜʝ ʢʘʢ çʢʘʯʝʩʪʚʝʥʥʦ ʥʘʠʙʦʣʝʝ 

ʷʨʢʦʤ ʠ ʥʘʧʨʷʞʝʥʥʦʤ ʥʦʩʠʪʝʣʝ ʢʫʣʴʪʫʨʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʝʛʦ ʧʣʦʜʦʚ, ʩʘʤʦʤ ʙʦʛʘʪʦʤ ʠ 

ʥʘʩʳʱʝʥʥʦʤ ʝʛʦ ʛʥʝʟʜʝ, ʩʦʟʜʘʪʝʣʝ, ʭʨʘʥʠʪʝʣʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʠʪʝʣʝ ʙʣʘʛ ʢʫʣʴʪʫʨʳè. ɺ 

ʪʦʞʝ ʚʨʝʤʷ ʬʘʢʪʦʨʳ, ʩʥʠʞʘʶʱʠʝ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʢʦʤʬʦʨʪʥʦʩʪʴ ʛʦʨʦʜʘ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦ-

ʛʦʯʠʩʣʝʥʥʳ ʠ, ʢ ʩʦʞʘʣʝʥʠʶ, ʠʭ ʚʣʠʷʥʠʝ ʩʣʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ, ʪʘʢ ʢʘʢ ʦʥʠ ʦʙʫʩʣʦʚʣʝʥʳ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʦʮʠʘʣʴʥʦʛʦ ʢʦʤʬʦʨʪʘ. ʂ ʪʘʢʠʤ ʬʘʢʪʦʨʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʠʟʤʝʥʝʥʠʝ 

ʨʝʣʴʝʬʘ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʦʡ; ʨʘʟʣʠʯʠʝ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦ-

ʚʝʨʭʥʦʩʪʝʡ ʵʣʝʤʝʥʪʦʚ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ ʠ ʧʨʠʨʦʜʥʦʛʦ ʦʢʨʫʞʝʥʠʷ; ʠʩʢʫʩʩʪʚʝʥʥʳʝ 

ʧʦʪʦʢʠ ʪʝʧʣʘ; ʩʥʠʞʝʥʠʝ ʠʩʧʘʨʝʥʠʷ ʠʟ-ʟʘ ʘʩʬʘʣʴʪʦʚʳʭ ʧʦʢʨʳʪʠʡ ʠ ʟʘʨʝʛʫʣʠʨʦʚʘʥʥʦʩʪʠ 
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ʩʪʦʢʘ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ; ʨʝʟʢʦʝ ʫʤʝʥʴʰʝʥʠʝ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤ 

ʧʦʢʨʦʚʦʤ ʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʦʯʚʦʡ. ɻʦʨʦʜʩʢʘʷ ʩʨʝʜʘ ʥʝʦʜʥʦʨʦʜʥʘ (ʨʠʩ.1). 

 

 
 

ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ [5] 

 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʢʦʤʬʦʨʪʥʦʩʪʠ ʛʦʨʦʜʘ. ʋʯʠʪʳʚʘʷ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʪʝʦʨʠʠ ʠ ʘʚʪʦʨʩʢʠʝ ʧʦʜʭʦʜʳ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʙʦʣʝʝ 30 ʧʘʨʘʤʝʪʨʦʚ ʝʝ 

ʦʧʨʝʜʝʣʝʥʠʷ. ʋʨʦʚʝʥʴ ʢʦʤʬʦʨʪʥʦʩʪʠ ʧʨʦʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʝʪʩʷ 

ʧʦʢʘʟʘʪʝʣʝʤ ʢʦʥʝʯʥʦʛʦ ʵʬʬʝʢʪʘ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʣʶʜʝʡ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɸʥʘʣʠʟʠʨʫʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʢʦʥʮʝʧʮʠʠ ʦʮʝʥʢʠ ʢʦʤʬʦʨʪʥʦʩʪʠ ʛʦ-

ʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʩʝ ʬʘʢʪʦʨʳ ʢʦʤʬʦʨʪʥʦʩʪʠ ʤʦʞʥʦ ʦʙʲʝʜʠʥʠʪʴ ʚ 3 

ʛʨʫʧʧʳ: ʵʢʦʣʦʛʠʯʝʩʢʠʝ, ʩʦʮʠʘʣʴʥʳʝ ʠ ʫʨʙʘʥʠʩʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ. ʅʝʩʦʤʥʝʥʥʦ, ʢʘʞʜʘʷ 

ʛʨʫʧʧʘ ʬʘʢʪʦʨʦʚ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ, ʦʪʨʘʞʘʶʱʠʝʩʷ ʥʘ ʢʘʯʝ-

ʩʪʚʝ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʠ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʩʦʮʠʘʣʴʥʳʝ ʬʘʢʪʦʨʳ ʧʨʝʜʫʩʤʘʪʨʠ-

ʚʘʶʪ ʩʦʟʜʘʥʠʝ ʢʨʝʘʪʠʚʥʳʝ ʠ ʢʫʣʴʪʫʨʥʳʭ ʟʦʥ, ʩʦʟʜʘʥʠʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʢʣʘʩʪʝʨʦʚ, ʩʦʟʜʘ-

ʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ [4].  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʦʤʬʦʨʪʥʦʩʪʠ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩʦ ʩʧʦʩʦʙʘʤʠ ʝʝ 

ʫʣʫʯʰʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʭʥʦʣʦʛʠʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ ʧʦʟʚʦʣʷʶʪ ʥʠʚʝʣʠʨʦʚʘʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʢʦʤʧʦʥʝʥʪʳ 

ʛʦʨʦʜʩʢʠʭ ʣʘʥʜʰʘʬʪʦʚ ʠ ʫʣʫʯʰʠʪʴ ʧʘʨʘʤʝʪʨʳ ʩʝʣʠʪʝʙʥʦʡ ʠ ʣʘʥʜʰʘʬʪʥʦ-

ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʦʥ ʛʦʨʦʜʘ. ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʷʚʣʷʣʘʩʴ ʚʳʷʚʣʝʥʠʝ 

ʧʘʨʘʤʝʪʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʩʫʙʲʝʢʪʠʚʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʢʦʤʬʦʨʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʥʘ ʧʨʠ-

ʤʝʨʝ ʛ. ʂʫʨʩʢʘ ʠ ʨʦʣʴ ʣʘʥʜʰʘʬʪʥʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʦʥ ʚ ʚʦʩʧʨʠʷʪʠʠ ʢʦʤʬʦʨʪʥʦʩʪʠ.  

ʂʨʘʪʢʦ ʭʘʨʘʢʪʝʨʠʟʫʷ ʪʝʨʨʠʪʦʨʠʶ ʠʟʫʯʝʥʠʷ ï ʛ. ʂʫʨʩʢ ï ʦʪʤʝʪʠʤ, ʯʪʦ ʦʥ, ʥʝʩʦ-

ʤʥʝʥʥʦ, ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʢʦʤʬʦʨʪʥʦʩʪʠ ʢʘʢ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʦʡ, 

ʪʘʢ ʠ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʦʡ. ʊʝʨʨʠʪʦʨʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʧʨʠʨʦʜʥʦʡ ʟʦʥʝ ʩ 

ʫʤʝʨʝʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʢʣʠʤʘʪʘ. ʈʝʣʴʝʬ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥ (ʨʠʩ. 2). 

ʍʘʨʘʢʪʝʨʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʪʠʧʦʚ ʤʝʩʪʥʦʩʪʠ (ʨʠʩ. 3). 

ʃʘʥʜʰʘʬʪʥʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʟʦʥʳ ʧʨʠʫʨʦʯʝʥʳ ʦʟʝʣʝʥʝʥʥʳʤ ʪʝʨʨʠʪʦʨʠʷʤ ʠ ʨʘʟ-

ʤʝʱʝʥʳ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʢʨʘʡʥʝ ʥʝʨʘʚʥʦʤʝʨʥʦ (ʨʠʩ. 4). 
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ʈʠʩ. 2. ʈʝʣʴʝʬ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʫʢʣʦʥʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ʂʫʨʩʢʘ  

 

ɼʣʷ ʦʮʝʥʢʠ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʫʨʦʚʥʷ ʢʦʤʬʦʨʪʥʦʩʪʠ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ 

ʙʳʣʦ ʨʝʘʣʠʟʦʚʘʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʘʣʛʦʨʠʪʤʫ, ʦʜʥʠʤ ʠʟ ʵʪʘʧʦʚ ʷʚʣʷʣʦʩʴ 

ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʢʘʪʝʛʦʨʠʡ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʝ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʳ ʚ ʚʠʜʝ ʢʘʨʪʦʩʭʝʤʳ (ʨʠʩ. 5). 

 
 

ʈʠʩ. 3. ʊʠʧʳ ʤʝʩʪʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ʂʫʨʩʢʘ (ʧʦ ʇʦʣʷʢʦʚʦʡ ʅ.ʆ., 2010) [1] 
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ʈʠʩ. 4. ʈʘʟʤʝʱʝʥʠʝ ʣʘʥʜʰʘʬʪʥʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʦʥ 

 

 
 

ʈʠʩ. 5. ɼʠʬʬʝʨʝʥʮʠʘʮʠʷ ʫʨʦʚʥʷ ʢʦʤʬʦʨʪʥʦʩʪʠ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ 
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ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʟʚʦʣʷʝʪ ʦʪʤʝʪʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʦʟʥʘʯʥʫʶ ʨʦʣʴ ʚ ʚʦʩ-

ʧʨʠʷʪʠʠ ʢʦʤʬʦʨʪʥʦʩʪʠ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʢʘʢ ʣʘʥʜʰʘʬʪʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

(ʧʨʝʞʜʝ ʚʩʝʛʦ ʫʨʦʚʝʥʴ ʦʟʝʣʝʥʝʥʠʷ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʣʘʥʜʰʘʬʪʥʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʦʥ), ʪʘʢ ʠ 

ʩʦʮʠʘʣʴʥʳʝ ʬʘʢʪʦʨʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʦʙʫʩʪʨʦʡʩʪʚʦ ʠ ʫʚʝʣʠ-

ʯʝʥʠʝ ʧʣʦʱʘʜʠ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʢʦʤʬʦʨʪʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ.  
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ɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɺʦʨʦʥʝʞ, ʈʦʩʩʠʷ 

 

ʆʨʛʘʥʠʟʘʮʠʷ ʩʢʣʦʥʦʚʳʭ ʣʘʥʜʰʘʬʪʦʚ (ʉʃ), ʢʘʢ ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ 

ʣʘʥʜʰʘʬʪʥʦʡ ʩʬʝʨʳ ɿʝʤʣʠ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʤʥʦʛʦʧʣʘʥʦʚʫʶ ʧʨʦʙʣʝʤʫ. 

ʆʜʥʠʤ ʠʟ ʝʝ ʘʩʧʝʢʪʦʚ ʷʚʣʷʝʪʩʷ ʚʳʜʝʣʝʥʠʝ ʠ ʘʥʘʣʠʟ ʠʥʚʘʨʠʘʥʪʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʩʣʫʞʘʱʠʭ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʱʥʦʩʪʠ ʉʃ, ʧʦʩʪʨʦʝʥʠʷ ʠʭ ʢʣʘʩʩʠʬʠʢʘ-

ʮʠʠ, ʩʠʩʪʝʤʘʪʠʢʠ, ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʪ.ʜ.  

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʥʚʘʨʠʘʥʪ ʣʘʥʜʰʘʬʪʘ ʚ ʦʙʱʝʤ ʚʠʜʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ-

ʩʨʝʜʩʪʚʦʤ ʜʚʫʭ ʢʣʶʯʝʚʳʭ ʧʦʥʷʪʠʡ ï ʩʪʨʫʢʪʫʨʳ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʆʜʥʘʢʦ ʵʪʦʛʦ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦ. ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʚʳʷʩʥʠʪʴ ʭʘʨʘʢʪʝʨ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʩʪʠ ʠʥʚʘʨʠʘʥʪʥʳʭ ʧʨʠ-

ʟʥʘʢʦʚ ʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʚʘʨʠʘʥʪʘ 

ʩʢʣʦʥʦʚʳʭ ʣʘʥʜʰʘʬʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʠʩʪʝʤʥʦ-ʩʪʨʫʢʪʫʨʥʳʤ ʧʦʜʭʦʜʦʤ ʪʨʝʙʫʝʪ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦʛʦ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʝʡ ʨʘʩʩʤʦʪʨʝʥʠʷ: ʪʠʧʦʚʦʛʦ, 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʣʦʢʘʣʴʥʦʛʦ, ʩʦʧʦʜʯʠʥʝʥʥʳʭ ʧʦ ʧʨʠʥʮʠʧʫ ʚʦʩʭʦʞʜʝʥʠʷ ʦʪ ʘʙʩʪʨʘʢʪʥʦʛʦ 

ʢ ʢʦʥʢʨʝʪʥʦʤʫ. ʆʙʲʝʢʪʠʚʥʦʩʪʴ ʚʳʜʝʣʝʥʠʷ ʜʘʥʥʳʭ ʫʨʦʚʥʝʡ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠʭ ʯʝʪʢʠʤ 

ʩʦʦʪʥʦʰʝʥʠʝʤ ʩ ʪʘʢʠʤʠ ʬʠʣʦʩʦʬʩʢʠʤʠ ʢʘʪʝʛʦʨʠʷʤʠ ʢʘʢ ʚʩʝʦʙʱʝʝ, ʦʩʦʙʝʥʥʦʝ ʠ ʝʜʠʥʠʯ-

https://qje.su/rekreacia-i-turizm/moskovskij-ekonomicheskij-zhurnal3-2022-28/
mailto:snark61@mail.ru
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ʥʦʝ. 

ʅʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʷ, ʯʪʦ ʩʘʤʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʣʘʥʜʰʘʬʪʥʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ ʠ ʝʝ ʢʘʯʝʩʪʚʝʥʥʘʷ ʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʛʝʥʝʪʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʳ. ʋʩʪʦʡʯʠʚʦʩʪʴ 

ʩʪʨʫʢʪʫʨʳ ʢ ʚʥʝhʥʠʤ ʠ ʚʥʫʪʨʝʥʥʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪʩʷ ʮʝʣʦʩʪʥʦʩʪʴʶ ʠ 

ʪʦʞʜʝʩʪʚʝʥʥʦʩʪʴʶ ʩʪʨʫʢʪʫʨʳ ʩʘʤʦʡ ʩʝʙʝ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʚʨʝʤʝʥʥʦʤ ʦʪʨʝʟʢʝ. ɿʘ ʪʦʞʜʝ-

ʩʪʚʝʥʥʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʦʪʚʝʪʩʪʚʝʥʥʘ ʩʪʘʙʠʣʠʟʠʨʫʶʱʘʷ ʜʠʥʘʤʠʢʘ. ʎʝʣʦʩʪʥʦʩʪʴ ʣʘʥʜʰʘʬ-

ʪʘ ʟʘʚʠʩʠʪ ʦʪ ʧʦʩʪʦʷʥʩʪʚʘ ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʭ ʧʦʪʦʢʦʚ (ʧʨʠʨʦʜʥʳʭ ʠ ʧʨʠʨʦʜʥʦ-

ʘʥʪʨʦʧʦʛʝʥʥʳʭ) ʚʝʱʝʩʪʚʘ, ɻ ʥʝʨʛʠʠ ʠ ʠʥʬʦʨʤʘʮʠʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʥʚʘʨʠʘʥʪʥʳʝ ʧʨʠʟʥʘʢʠ 

ʣʘʥʜʰʘʬʪʘ ʚ ʦʙʱʝʤ ʚʠʜʝ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʳ ʛʝʥʝʪʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʦʡ ʢʘʢ ʬʘʢʪʦʨʦʤ-

ʫʩʣʦʚʠʝʤ, ʩʪʘʙʠʣʠʟʠʨʫʶʱʝʡ ʜʠʥʘʤʠʢʦʡ ʢʘʢ ʬʘʢʪʦʨʦʤ-ʧʨʠʯʠʥʦʡ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʢʘʢ ʬʘʢʪʦʨʦʤ-ʧʨʦʮʝʩʩʦʤ.  

ʅʘ ʫʨʦʚʥʝ ʪʠʧʦʚʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʚʘʨʠʘʥʪ ʣʘʥʜʰʘʬʪʘ ʚʳʨʘʞʘʝʪʩʷ 

ʯʝʨʝʟ ʢʘʪʝʛʦʨʠʶ ʚʩʝʦʙʱʝʛʦ. ʉ ʣʘʥʜʰʘʬʪʥʳʭ ʧʦʟʠʮʠʡ ʩʤʳʩʣ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʜʦʩʪʘ-

ʪʦʯʥʦ ʪʦʯʥʦ ʦʪʨʘʞʘʝʪ ʪʦʯʢʫ ʟʨʝʥʠʷ ʌ.ʅ. ʄʠʣʴʢʦʚʘ [5], ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʚʘʨʠʘʥʪ 

ʢʘʢ ʥʘʠʙʦʣʝʝ ʦʙʱʠʝ, ʘ ʧʦʵʪʦʤʫ ʠ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʝ ʯʝʨʪʳ ʩʪʨʫʢʪʫʨʳ ʪʠʧʘ ʣʘʥʜʰʘʬʪʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʥʘ ʫʨʦʚʥʝ ʩʝʤʝʡʩʪʚʘ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʢʣʦʥʦʚʳʤ ʣʘʥʜʰʘʬʪʘʤ ʠʥʚʘʨʠʘʥʪʥʳʝ 

ʧʨʠʟʥʘʢʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ: ʛʝʦʤʦʨʬʦʛʝʥʥʳʤ ʝʜʠʥʩʪʚʦʤ ʩʢʣʦʥʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʛʨʘʜʠʝʥʪʦʤ ʩʠʣ (ʬʘʢʪʦʨ-ʫʩʣʦʚʠʝ); ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʠ ʫʧʦʨʷʜʦʯʝʥʥʦ-

ʩʪʴʶ ʧʦʪʦʢʦʚ ʚʝʱʝʩʪʚʘ, ʵʥʝʨʛʠʠ ʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʧʨʝʜʝʣʘʭ ʩʢʣʦʥʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

(ʬʘʢʪʦʨïʧʨʠʯʠʥʘ); ʧʨʦʷʚʣʝʥʠʝʤ ʩʢʣʦʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ (ʬʘʢʪʦʨ-ʧʨʦʮʝʩʩ), ʧʦʜ ʢʦʪʦʨʳʤʠ 

ʧʦʥʠʤʘʶʪ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʩʚʟ̫ʘʥʥʳʝ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʧʝʨʝʤʝʱʝʥʠʝʤ ʚʝʱʝ-

ʩʪʚʘ ʠ ʵʥʝʨʛʠʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʪʷʞʝʩʪʠ ʠ ʧʨʠ ʧʝʨʠʦʜʠʯʝʩʢʦʤ ʠʟʤʝʥʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨ 

ʠ ʫʚʣʘʞʥʝʥʠʷ [6]. 

ɺʳʜʝʣʝʥʥʳʝ ʥʘ ʪʠʧʦʚʦʤ ʫʨʦʚʥʝ ʨʘʩʩʤʦʪʨʝʥʠʷ ʠʥʚʘʨʠʘʥʪʥʳʝ ʧʨʠʟʥʘʢʠ, ʧʦʟʚʦʣʷʶʪ 

ʜʘʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʉʃ ʢʘʢ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʕʪʦ ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʩʢʣʦʥʦʚʳʤ ʧʦ-

ʚʝʨʭʥʦʩʪʷʤ ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʧʝʨʝʤʝʥʥʳʝ ʩʦʩʪʦʷʥʠʷ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʭʘʨʘʢʪʝ-

ʨʦʤ ʚʳʨʘʞʝʥʥʳʭ ʯʝʨʝʟ ʩʢʣʦʥʦʚʳʝ ʧʨʦʮʝʩʩʳ ʫʧʦʨʷʜʦʯʝʥʥʳʭ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʧʦʪʦʢʦʚ ʚʝ-

ʱʝʩʪʚʘ, ʵʥʝʨʛʠʠ ʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʜʯʠʥʝʥʥʳʭ ʩʠʣʘʤ ʩʚʦʙʦʜʥʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʠ 

ʩʪʝʢʘʶʱʝʡ ʚʦʜʳ [1]. 

ʉʫʱʥʦʩʪʴ ʠʥʚʘʨʠʘʥʪʘ ʜʠʥʘʤʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩʢʣʦʥʦʚʳʭ ʣʘʥʜʰʘʬʪʦʚ ʥʘ 

ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʦʪʥʦʩʠʪʩʷ ʩ ʢʘʪʝʛʦʨʠʝʡ ʦʩʦʙʝʥʥʦʛʦ. 

ʂʦʥʢʨʝʪʠʟʘʮʠʷ ʬʦʨʤ ʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠ ʠʭ ʠʥʚʘʨʠʘʥʪʥʳʭ ʧʨʠʟʥʘʢʦʚ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ 

ʦʩʦʙʝʥʥʦʩʪʠ ʚʝʱʝʩʪʚʝʥʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ, ʧʨʝʜʦʧʨʝʜʝʣʷʶʱʝʛʦ ʪʠʧʳ ʧʨʠʨʦʜʥʦʡ 

ʩʨʝʜʳ ʩ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʯʝʨʪʘʤʠ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ.  

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʬʫʥʢʮʠʶ ʬʘʢʪʦʨʘ-ʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʚʘʨʠʘʥʪʘ ʩʢʣʦʥʦʚʳʭ 

ʩʠʩʪʝʤ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʚʳʧʦʣʥʷʶʪ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ ʠ ʩʦʟʜʘʥʥʳʝ ʠʤʠ 

ʩʪʨʫʢʪʫʨʳ. ʉʧʝʮʠʬʠʢʘ ʩʢʣʦʥʦʚ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʚ ʧʨʝʜʝʣʘʭ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʙʣʦʢʘ, ʦʪ-

ʨʘʞʘʝʪ ʫʩʪʦʡʯʠʚʳʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ ʭʘʨʘʢʪʝʨ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʦʪʝʥʮʠ-

ʘʣʴʥʦʡ ɻ ʥʝʨʛʠʠ ʚ ʵʥʝʨʛʠʶ ʢʠʥʝʪʠʯʝʩʢʫʶ.  

ʌʘʢʪʦʨ-ʧʨʠʯʠʥʘ, ʧʨʝʜʦʧʨʝʜʝʣʷʶʱʠʡ ʠʥʚʘʨʠʘʥʪ ʩʢʣʦʥʦʚʳʭ ʩʠʩʪʝʤ, ʚʳʧʦʣʥʷʝʪ 

ʬʫʥʢʮʠʶ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʢʦʤʧʝʥʩʠʨʫʶ-

ʱʝʛʦ ʵʥʝʨʛʠʶ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʷʚʣʝʥʠʷ ʩʢʣʦʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʦʙʫʩʣʦʚ-

ʣʝʥʥʳʭ ʟʦʥʘʣʴʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʙʘʣʘʥʩʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʙʘ-

ʣʘʥʩʦʤ ʪʝʧʣʘ ʠ ʚʣʘʛʠ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʬʘʢʪʦʨʘ-ʧʨʦʮʝʩʩʘ ʠʥʚʘʨʠʘʥʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʩʢʣʦʥʦʚʳʭ ʩʠʩʪʝʤ ʩʚʷ-

ʟʘʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʮʝʣʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʧʨʠʨʦʜ-

ʥʦʡ ʩʨʝʜʳ. ɼʠʥʘʤʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʩʢʣʦʥʦʚʳʭ ʣʘʥʜʰʘʬʪʦʚ ʎʝʥʪʨʘʣʴʥʦʛʦ ʏʝʨ-
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ʥʦʟʝʤʴʷ ʚ ʦʩʥʦʚʥʦʤ ʩʦʟʜʘʥʳ ʬʣʶʚʠʘʣʴʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʘ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʚ ʢʦ-

ʥʝʯʥʦʤ ʠʪʦʛʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʪʦʢʦʤ ʚ ʨʘʤʢʘʭ ʙʘʩʩʝʡʥʦʚʳʭ ʛʝʦʩʠʩʪʝʤ. ʂʦʵʬʬʠʮʠʝʥʪ ʩʪʦ-

ʢʘ ʚ ʥʝʷʚʥʦʤ ʚʠʜʝ ʦʪʦʙʨʘʞʘʝʪ ʤʠʛʨʘʮʠʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʦʪ 

ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ [2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʠʥʚʘʨʠʘʥʪ ʉʃ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʨʘʩ-

ʩʤʦʪʨʝʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʥʚʘʨʠʘʥʪʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʪʨʝʭ ʪʠʧʦʚ ʜʠʥʘ-

ʤʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩʢʣʦʥʦʚʳʭ ʣʘʥʜʰʘʬʪʦʚ ï ʙʣʦʢʦʚʳʭ, ʟʦʥʘʣʴʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ 

ʙʘʩʩʝʡʥʦʚʳʭ. ʊʘʢʘʷ ʪʦʯʢʘ ʟʨʝʥʠʷ ʙʣʠʟʢʘ ʢ ʧʦʟʠʮʠʠ ʕ.ɻ. ʂʦʣʦʤʳʮʘ [4], ʢʦʪʦʨʳʡ ʥʘ ʨʝʛʠʦ-

ʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʦʨʛʘʥʠʟʘʮʠʠ ʙʠʦʩʬʝʨʳ ʚ ʨʘʚʥʠʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʳʜʝʣʷʝʪ ʪʨʠ ʪʠʧʘ ʧʨʠ-

ʨʦʜʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ: ̫ ʯʝʠʩʪʳʡ, ʠʟʦʧʦʪʝʥʮʠʘʣʴʥʳʡ ʠ ʙʘʩʩʝʡʥʦʚʳʡ. 

ʌʠʣʦʩʦʬʩʢʘʷ ʢʘʪʝʛʦʨʠʷ ʝʜʠʥʠʯʥʦʛʦ ʦʪʨʘʞʘʝʪ ʩʧʝʮʠʬʠʢʫ ʠʥʚʘʨʠʘʥʪʘ ʩʢʣʦʥʦʚʦʛʦ 

ʣʘʥʜʰʘʬʪʘ ʥʘ ʣʦʢʘʣʴʥʦʤ ʫʨʦʚʥʝ ʨʘʩʩʤʦʪʨʝʥʠʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʬʘʢʪʦʨʦʤ-ʫʩʣʦʚʠʝʤ ʚʳʜʝ-

ʣʝʥʠʷ ʩʪʨʫʢʪʫʨʥʦʛʦ ʠʥʚʘʨʠʘʥʪʘ ʩʢʣʦʥʦʚʳʭ ʣʘʥʜʰʘʬʪʦʚ ʚʳʩʪʫʧʘʝʪ ʛʝʥʝʪʠʯʝʩʢʠʡ ʪʠʧ ʩʢʣʦ-

ʥʦʚ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷ ʢ ʪʘʢʠʤ ʪʠʧʘʤ ʥʘʤʠ ʦʪʥʦʩʷʪʩʷ: ʧʝʨʚʠʯʥʦ-

ʪʝʢʪʦʥʠʯʝʩʢʠʝ, ʚʪʦʨʠʯʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʝ, ʵʨʦʟʠʦʥʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ, ʵʨʦʟʠʦʥʥʦ-

ʜʝʣʶʚʠʘʣʴʥʳʝ, ʵʨʦʟʠʦʥʥʳʝ. 

ɼʦʤʠʥʠʨʫʶʱʝʝ ʧʨʦʷʚʣʝʥʠʝ ʢʘʢʦʛʦ-ʣʠʙʦ ʚʠʜʘ ʜʠʥʘʤʠʢʠ (ʩʝʡʩʤʦʛʝʥʥʦʛʦ, ʛʠʜʨʦ-

ʛʝʦʛʝʥʥʦʛʦ, ʛʠʜʨʦʛʝʦʣʦʛʝʥʥʦʛʦ, ʢʣʠʤʘʪʦʛʝʥʥʦʛʦ, ʙʠʦʛʝʥʥʦʛʦ), ʥʘʛʣʷʜʥʦ ʧʨʦʷʚʣʷʶʱʝʛʦʩʷ 

ʯʝʨʝʟ ʭʘʨʘʢʪʝʨʥʳʝ ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʠʝ ʘʩʩʦʮʠʘʮʠʷʤʠ ʩʢʣʦʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, ï ʬʘʢʪʦʨ-

ʧʨʠʯʠʥʘ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʠʥʚʘʨʠʘʥʪ ʩʪʨʫʢʪʫʨʳ ʩʢʣʦʥʦʚʳʭ ʩʠʩʪʝʤ. ʅʘʢʦʥʝʮ ʚ ʢʘʯʝʩʪʚʝ 

ʬʘʢʪʦʨʘ-ʧʨʦʮʝʩʩʘ ʣʦʢʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʨʘʩʩʤʦʪʨʝʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʮʝʩʩ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ ʩ ʫʯʝʪʦʤ ʝʛʦ ʢʦʥʝʯʥʦ-

ʛʦ ʨʝʟʫʣʴʪʘʪʘ ï ʭʘʨʘʢʪʝʨʘ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʫʩʣʦʚʥʦ-ʢʦʨʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʟʨʝʣʦʡ ʩʪʘʜʠʠ ʜʠʥʘʤʠʢʠ ʢʦʤʧʣʝʢʩʘ, ʢʦʪʦʨʳʡ ʂ.ɸ. ɼʨʦʟʜʦʚ [3] ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʘʢ ʧʨʦʮʝʩʩ 

ʣʘʥʜʰʘʬʪʦʛʝʥʝʟʘ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʭʦʪʝʣʦʩʴ ʙ  rʝʱʝ ʨʘʟ ʦʩʪʘʥʦʚʠʪʴʩʷ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʩʫʱʥʦʩʪʠ ʧʦʥ̫-

ʪʠʷ çʠʥʚʘʨʠʘʥʪ ʣʘʥʜʰʘʬʪʘè. ʂʘʢ ʥʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʠʥʚʘʨʠʘʥʪ ʣʘʥʜʰʘʬʪʘ ʚʳʩʪʫʧʘʝʪ 

ʢʘʢ ʠʥʚʘʨʠʘʥʪ ʮʝʣʦʩʪʥʦʩʪʠ, ʩʠʥʪʝʟʠʨʫʶʱʠʡ ʘʙʩʪʨʘʢʪʥʳʝ ʜʣʷ ʫʨʦʚʥʝʡ ʪʠʧʦʚʦʡ, ʨʝʛʠʦ-

ʥʘʣʴʥʦʡ ʠ ʣʦʢʘʣʴʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʧʨʠʟʥʘʢʠ, ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ ʝʛʦ ʛʝʥʝʟʠʩʦʤ, ʜʠʥʘʤʠʢʦʡ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ. 
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ɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ.ɺʦʨʦʥʝʞ, ʈʦʩʩʠʷ 

 

ʕʩʪʝʪʠʯʝʩʢʦʝ ʚʦʩʧʨʠʷʪʠʝ ʣʘʥʜʰʘʬʪʘ ʤʥʦʛʦʛʨʘʥʥʦ. ɺ ʥʝʤ ʫʯʘʩʪʚʫʶʪ ʠ ʟʨʝʥʠʝ, ʠ 

ʩʣʫʭ, ʠ ʦʙʦʥʷʥʠʝ, ʠ ʦʩʷʟʘʥʠʝ. ʂʘʞʜʳʡ ʠʟ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ ʚʥʦʩʠʪ ʩʚʦʶ ʣʝʧʪʫ ʚ ʦʙʱʝʝ 

ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʣʘʥʜʰʘʬʪʝ. ʉʣʦʞʥʘʷ ʛʘʤʤʘ ʢʨʘʩʦʢ, ʪʦʥʦʚ, ʦʯʝʨʪʘʥʠʡ, 

ʟʘʧʘʭʦʚ ʠ ʟʚʫʢʦʚ ʨʠʩʫʝʪ ʮʝʣʦʩʪʥʳʡ ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʦʙʨʘʟ ʣʘʥʜʰʘʬʪʘ. ɺʦʩʧʨʠʷʪʠʝ ʦʙʲ-

ʝʢʪʘ ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʯʫʚʩʪʚ ʦʙʦʟʥʘʯʘʝʪʩʷ ʚ ʧʩʠʭʦʣʦʛʠʠ ʠ ʵʩʪʝʪʠʢʝ ʪʝʨʤʠʥʦʤ çʩʠʥʝ-

ʩʪʝʟʠʷè. ʉʠʥʝʩʪʝʟʠʷ ʣʘʥʜʰʘʬʪʘ ð ʯʫʚʩʪʚʝʥʥʳʡ ʘʢʪ ʝʛʦ ʧʦʩʪʠʞʝʥʠʷ. ʆʥ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ 

ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʣʘʥʜʰʘʬʪʘ. ʕʩʪʝʪʠʯʝʩʢʦʝ (ʯʫʚʩʪʚʝʥʥʦʝ) ʚʦʩʧʨʠʷʪʠʝ ʦʢʨʫ-

ʞʘʶʱʝʛʦ ʤʠʨʘ ʥʘʟʳʚʘʶʪ ʧʝʨʮʝʧʮʠʝʡ ʠ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʧʦʜ ʥʠʤ ʧʦʠʩʢ ʛʘʨʤʦʥʠʠ ʠ ʢʨʘ-

ʩʦʪʳ ʦʙʲʝʢʪʘ. ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʪʠʧʘ ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʚʦʩʧʨʠʷʪʠʷ: ʚʥʝʰʥʝʝ, ʢʦʛʜʘ ʩʫʙʲ-

ʝʢʪ ʥʘʭʦʜʠʪʩʷ ʚʥʝ ʦʙʲʝʢʪʘ ʠ ʦʙʲʝʢʪ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʟʨʝʥʠʷ, ʠ ʚʥʫʪʨʝʥʥʝʝ, 

ʢʦʛʜʘ ʦʙʲʝʢʪ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʚʩʝʤʠ ʦʨʛʘʥʘʤʠ ʯʫʚʩʪʚ, ʧʦ-ʜʨʫʛʦʤʫ ʵʪʦʪ ʧʨʦʮʝʩʩ ʥʘʟʳ-

ʚʘʶʪ çʩʠʥʝʩʪʝʟʠʷè. ʅʝʧʦʚʪʦʨʠʤʳ ʟʘʧʘʭʠ ʥʘʛʨʝʪʦʛʦ ʩʦʣʥʮʝʤ ʩʦʩʥʦʚʦʛʦ ʙʦʨʘ, ʦʩʝʥʥʝʡ 

ʙʝʨʝʟʦʚʦʡ ʨʦʱʠ ʩ ʦʧʘʚʰʝʡ ʧʨʝʶʱʝʡ ʣʠʩʪʚʦʡ, ʩʚʝʞʝʩʢʦʰʝʥʥʦʛʦ ʣʫʛʘ, ʧʦʣʳʥʥʦʡ ʩʪʝʧʠ. 

ɺʩʝ ʵʪʠ ʭʘʨʘʢʪʝʨʥʳʝ ʧʨʠʟʥʘʢʠ ʧʦ-ʩʚʦʝʤʫ ʪʦʥʢʦ ʠʥʜʠʮʠʨʫʶʪ ʧʨʠʨʦʜʥʳʝ ʩʚʦʡʩʪʚʘ ʣʘʥʜ-

ʰʘʬʪʘ. ʆʜʥʘʢʦ ʦʧʳʪʦʤ ʫʩʪʘʥʦʚʣʝʥʦ: ʛʣʘʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʯʫʚʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ 

ʣʘʥʜʰʘʬʪʘ ʩʣʫʞʠʪ ʝʛʦ ʩʦʟʝʨʮʘʥʠʝ. ɿʨʝʥʠʝ ʜʘʝʪ ʜʦ 90% ʵʩʪʝʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʦʢʨʫʞʘʶʱʝʡ ʥʘʩ ʣʘʥʜʰʘʬʪʥʦʡ ʩʨʝʜʝ. ʏʝʤ ʜʘʣʴʰʝ ʦʙʲʝʢʪ ʦʪ ʩʫʙʲʝʢʪʘ, ʪʝʤ ʟʥʘʯʠʪʝʣʴʥʝʝ 

ʨʦʣʴ ʚʠʟʫʘʣʴʥʦʛʦ ʘʢʪʘ. ʕʩʪʝʪʠʯʝʩʢʦʝ ʚʦʩʧʨʠʷʪʠʝ ï ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ, ʚ ʢʦʪʦʨʦʤ ʩʦʯʝʪʘ-

ʶʪʩʷ ʩʝʥʩʦʨʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʢʘʢ ʚʨʦʞʜʝʥʥʳʝ, ʠʥʪʫʠʪʠʚʥʳʝ, ʪʘʢ ʠ ʧʨʠʦʙʨʝʪʝʥʥʳʝ ʣʠʯ-

ʥʦʩʪʴʶ ʚ ʭʦʜʝ ʚʦʩʧʠʪʘʥʠʷ, ʦʙʨʘʟʦʚʘʥʠʷ, ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʵʩʪʝʪʠ-

ʯʝʩʢʦʤ ʚʦʩʧʨʠʷʪʠʠ ʠʛʨʘʶʪ ʘʩʩʦʮʠʘʪʠʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. ɼʣʷ ʛʝʦʛʨʘʬʘ ʯʨʝʟʚʳʯʘʡʥʦ 

ʮʝʥʥʦ ʙʦʛʘʪʩʪʚʦ ʵʢʩʧʝʜʠʮʠʦʥʥʦʛʦ ʦʧʳʪʘ, ʣʘʥʜʰʘʬʪʥʳʭ ʚʧʝʯʘʪʣʝʥʠʡ, ʫʤʝʥʠʝ ʧʨʦʥʠʢʘʪʴ 

ʚ ʩʫʪʴ ʩʪʨʫʢʪʫʨʳ, ʛʝʥʝʟʠʩʘ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʠ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʛʝʦʩʠʩʪʝʤ. ʆʥʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʩʠʣʝʥʠʶ ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʣʘʥʜʰʘʬʪʦʚ [5]. 

ɺʦʩʧʨʠʷʪʠʝ ʚʩʝʛʜʘ ʟʘʚʠʩʠʪ ʦʪ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʦʩʝʪʠʪʝʣʷ ʢ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʦʟ-

ʨʘʩʪʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʛʨʫʧʧʝ, ʦʪ ʝʛʦ ʮʝʥʥʦʩʪʥʦʡ ʦʨʠʝʥʪʘʮʠʠ, ʦʙʨʘʟʘ ʞʠʟʥʠ, ʪʨʘʜʠʮʠʡ, 

ʥʨʘʚʦʚ ʠ ʦʙʳʯʘʝʚ ʚ ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ, ʥʘʩʪʨʦʝʥʠʷ ʯʝʣʦʚʝʢʘ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʛʨʫʧʧʳ. 

ʆʜʥʦʦʙʨʘʟʥʳʡ ʧʝʡʟʘʞ, ʣʠʰʝʥʥʳʡ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʟʘʤʳʩʣʘ, ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ, ʚʳʟʳʚʘ-

ʝʪ ʫ ʟʨʠʪʝʣʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʫʪʦʤʣʝʥʠʝ, ʧʦʪʝʨʶ ʢ ʥʝʤʫ ʠʥʪʝʨʝʩʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴ-

ʪʘʪʦʤ ʙʝʩʧʣʦʜʥʳʭ ʧʦʠʩʢʦʚ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ. 

ɺʩʝ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʣʘʥʜʰʘʬʪʘ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. ʉʨʝʜʠ ʪʨʝʭ 

ʦʩʥʦʚʥʳʭ ʝʛʦ ʢʦʤʧʦʥʝʥʪʦʚ ʚʝʜʫʱʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʨʝʣʴʝʬʫ ʠ ʚʦʜʝ. ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ 

ð ʧʨʦʠʟʚʦʜʥʳʡ, ʥʦ ʟʘʪʦ ʜʠʥʘʤʠʯʥʳʡ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʩʦʚʝʨʰʝʥʥʦ ʥʝʟʘʤʝʥʠʤʳʡ ʢʦʤʧʦ-

ʥʝʥʪ. ʀʤʝʥʥʦ ʵʪʠ ʢʦʤʧʦʥʝʥʪʳ ʠ ʫʩʠʣʠʚʘʶʪ ʵʩʪʝʪʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʣʘʥʜʰʘʬʪʘ ʥʘ ʯʝ-

ʣʦʚʝʢʘ. ʌʦʨʤʳ ʨʝʣʴʝʬʘ ʫʞʝ ʩʘʤʠ ʧʦ ʩʝʙʝ ʩʧʦʩʦʙʥʳ ʦʢʘʟʳʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʩʠʭʦʵʤʦ-

ʮʠʦʥʘʣʴʥʳʡ ʵʬʬʝʢʪ. 

ʉʣʝʜʫʷ ʥʘʨʦʜʥʳʤ ʪʨʘʜʠʮʠʷʤ, ʦʧʠʨʘʷʩʴ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʩʠʭʦʪʝʨʘʧʠʠ, 

ʫʯʠʪʳʚʘʷ ʦʧʳʪ ʪʘʣʘʥʪʣʠʚʳʭ ʭʫʜʦʞʥʠʢʦʚ-ʧʝʡʟʘʞʠʩʪʦʚ ʠ ʤʥʝʥʠʷ ʵʢʩʧʝʨʪʦʚ, ʤʳ ʤʦʞʝʤ 

ʩʪʘʚʠʪʴ ʚʦʧʨʦʩ ʦʙ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤ ʧʦʜʭʦʜʝ ʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʝʡʟʘʞʝʡ. 
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ʊʘʢʦʛʦ ʨʦʜʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ð ʜʝʣʦ ʙʫʜʫʱʝʛʦ. ʅʦ, ʠʩʭʦʜʷ ʠʟ ʩʫʙʲʝʢʪ-ʦʙʲʝʢʪʥʦʛʦ ʧʦʥʠ-

ʤʘʥʠʷ ʧʝʡʟʘʞʘ, ʦʥʘ ʚʧʦʣʥʝ ʨʝʘʣʴʥʘ. ʇʦʞʘʣʫʡ, ʠʤʝʥʥʦ ʵʪʦʪ ʚʠʜ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʝʡʟʘʞʝʡ 

ʚ ʥʘʠʙʦʣʴʰʝʡ ʤʝʨʝ ʤʦʛ ʙʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʜʫʭʦʚʥʦʡ ʩʫʪʠ ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ 

ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʠ. ɸ ʧʦʢʘ ʤʳ ʛʦʚʦʨʠʤ ʦ ʧʝʡʟʘʞʘʭ ʚʝʩʝʣʳʭ ʠ ʛʨʫʩʪʥʳʭ, ʨʦʤʘʥʪʠʯʝʩʢʠʭ 

ʠ ʩʝʥʪʠʤʝʥʪʘʣʴʥʳʭ, ʚʦʟʙʫʞʜʘʶʱʠʭ ʠ ʛʥʝʪʫʱʠʭ, ʞʠʟʥʝʨʘʜʦʩʪʥʳʭ ʠ ʫʛʨʶʤʳʭ, ʦʯʘʨʦʚʘ-

ʪʝʣʴʥʳʭ ʠ ʩʫʨʦʚʳʭ, ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʠ ʦʪʪʘʣʢʠʚʘʶʱʠʭ [5]. 

ʇʦʥʷʪʠʝ ʦ ʭʫʜʦʞʝʩʪʚʝʥʥʦʤ ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʠ. ʃʘʥʜʰʘʬʪʥʳʝ ʦʙʨʘʟʳ  

ʟʘʧʦʚʝʜʥʠʢʘ çɻʘʣʠʯʴʷ ʛʦʨʘè 

ʀʟʚʝʩʪʥʳʡ ʛʝʦʛʨʘʬ ʖ.ɻ. ʉʘʫʰʢʠʥ ʛʦʚʦʨʠʣ, ʯʪʦ ʧʠʩʘʪʝʣʴ ʠ ʛʝʦʛʨʘʬ, ʜʝʡʩʪʚʫʷ ʨʘʟ-

ʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʫʩʚʘʠʚʘʷ ʠ ʦʪʨʘʞʘʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴ ʨʘʟʥʳʤʠ ʩʪʦʨʦʥʘʤʠ ʯʝʣʦʚʝʯʝʩʢʦ-

ʛʦ ʪʚʦʨʯʝʩʪʚʘ, ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ ʦʙʘ ʩʦʟʜʘʶʪ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʦʙʨʘʟʳ [3]. ʋ ʢʘʞʜʦʛʦ ʯʝʣʦ-

ʚʝʢʘ ʧʨʠ ʯʪʝʥʠʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʚʦʟʥʠʢʘʝʪ ʤʳʩʣʴ ʦ ʪʦʤ, ʯʪʦ ʧʠʩʘʪʝʣʴ ï ʵʪʦ 

ʥʝʤʥʦʛʦ ʠ ʛʝʦʛʨʘʬ, ʚʝʜʴ ʚ ʢʘʞʜʦʤ ʧʨʦʠʟʚʝʜʝʥʠʠ ʝʩʪʴ ʦʧʠʩʘʥʠʝ ʣʘʥʜʰʘʬʪʘ. ʂ.ɻ. ʇʘʫ-

ʩʪʦʚʩʢʠʡ ʟʘʤʝʪʠʣ: çʧʠʩʘʪʝʣʴ, ʢʦʪʦʨʳʡ ʥʝ ʣʶʙʠʪ, ʥʝ ʟʥʘʝʪ, ʥʝ ʧʦʥʠʤʘʝʪ ʧʨʠʨʦʜʳ, ʜʣʷ 

ʤʝʥʷ ʥʝ ʧʦʣʥʦʮʝʥʥʳʡ ʧʠʩʘʪʝʣʴè [1]. ʀ ʛʝʦʛʨʘʬ-ʣʘʥʜʰʘʬʪʦʚʝʜ, ʠ ʧʠʩʘʪʝʣʴ ʧʨʠ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʝ ʧʝʡʟʘʞʘ ʟʘʥʷʪʳ ʧʦʠʩʢʘʤʠ ʥʘʠʙʦʣʝʝ ʚʳʨʘʟʠʪʝʣʴʥʳʭ çʦʙʨʘʟʦʚ ʤʝʩʪʘè ï ʛʝʦʛʨʘʬ 

ʛʣʘʟʘʤʠ ʫʯʝʥʦʛʦ, ʧʠʩʘʪʝʣʴ ʛʣʘʟʘʤʠ ʭʫʜʦʞʥʠʢʘ. ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʫʯʝʥʳʡ ʠ ʧʠʩʘʪʝʣʴ 

ʩʣʠʚʘʶʪʩʷ ʚʦʝʜʠʥʦ, ʢʦʛʜʘ ʥʘʫʯʥʦ ʜʦʩʪʦʚʝʨʥʳʝ ʬʘʢʪʳ ʦ ʧʨʠʨʦʜʝ ʚʦʧʣʦʱʘʶʪʩʷ ʚ ʬʦʨʤʝ 

ʚʳʩʦʢʦʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʦʙʨʘʟʦʚ, ʤʳ ʤʦʞʝʤ ʛʦʚʦʨʠʪʴ ʦ ʭʫʜʦʞʝʩʪʚʝʥʥʦʤ ʣʘʥʜʰʘʬʪʦʚʝ-

ʜʝʥʠʠ ʠʣʠ ʥʘʫʯʥʦ-ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʛʝʦʛʨʘʬʠʠ [4]. ɺʧʝʨʚʳʝ ʦ ʭʫʜʦʞʝʩʪʚʝʥʥʦʤ ʣʘʥʜʰʘʬ-

ʪʦʚʝʜʝʥʠʠ ʟʘʛʦʚʦʨʠʣ ʌ.ʅ. ʄʠʣʴʢʦʚ ʝʱʝ ʚ 1969 ʛʦʜʫ. ʆʥ ʛʦʚʦʨʠʣ, ʯʪʦ ʣʘʥʜʰʘʬʪ ʠʣʠ ʧʝʡ-

ʟʘʞ ï ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ; ʦʥ ʟʘʥʠʤʘʝʪ ʚ ʥʝʤ ʧʦʨʦʶ 

ʦʯʝʥʴ ʙʦʣʴʰʦʝ, ʧʦʨʦʶ ʩʢʨʦʤʥʦʝ ʤʝʩʪʦ ï ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʣʦʥʥʦʩʪʝʡ ʘʚʪʦʨʘ ʠ ʞʘʥʨʘ 

ʧʨʦʠʟʚʝʜʝʥʠʷ, ʥʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʝʜʚʘ ʣʠ ʥʝ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʠ ʢʘʞʜʳʡ ʛʝʦ-

ʛʨʘʬ-ʣʘʥʜʰʘʬʪʦʚʝʜ ʜʦʣʞʝʥ ʙʳʪʴ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʝʨʝ ʭʫʜʦʞʥʠʢʦʤ ʠʣʠ ʧʠʩʘʪʝʣʝʤ. ʅʝ 

ʩʣʫʯʘʡʥʦ ʤʥʦʛʠʝ ʛʝʦʛʨʘʬʳ ʦʙʣʘʜʘʣʠ ʪʚʦʨʯʝʩʢʠʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ. ʉʨʝʜʠ ʥʠʭ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʩʣʝʜʫʝʪ ʥʘʟʚʘʪʴ ɸ.ʅ.ʂʨʘʩʥʦʚʘ, ʇ.ʇ. ʉʝʤʝʥʦʚʘ-ʊʷʥ-ʐʘʥʩʢʦʛʦ, ʅ.ʄ. ʇʨʞʝʚʘʣʴ-

ʩʢʦʛʦ. ɼʘ ʚ ʩʘʤʠʭ ʧʨʦʠʟʚʝʜʝʥʠʷʭ ʌ.ʅ.ʄʠʣʴʢʦʚʘ ʯʘʩʪʦ ʤʳ ʤʦʞʝʤ ʥʘʡʪʠ ʧʨʠʟʥʘʢʠ ʭʫʜʦ-

ʞʝʩʪʚʝʥʥʦʛʦ ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʷ, ʚʩʧʦʤʥʠʚ ʭʦʪʷ ʙʳ ʢʥʠʛʫ çɺʦʨʦʥʝʞʩʢʠʝ ɼʘʣʠè. ʄʥʦʛʠʝ 

ʧʠʩʘʪʝʣʠ ʜʘʚʘʣʠ ʪʦʯʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʨʠʨʦʜʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʙʦʣʴʰʫʶ ʥʘʫʯʥʫʶ ʮʝʥʥʦʩʪʴ. ʏʪʦ ʪʘʢʦʝ ʧʝʡʟʘʞ ʚ ʣʠʪʝʨʘʪʫʨʝ? ʇʝʡʟʘʞ ʚ ʣʠʪʝʨʘʪʫʨʝ ʚʳ-

ʧʦʣʥʷʝʪ ʚʘʞʥʫʶ ʬʫʥʢʮʠʶ. ʉ ʧʦʤʦʱʴʶ ʝʛʦ ʘʚʪʦʨ ʚʦʧʣʦʱʘʝʪ ʩʚʦʝ ʚʠʜʝʥʠʝ ʤʠʨʘ. ʆʧʠʩʘ-

ʥʠʝ ʧʨʠʨʦʜʳ ï ʚʳʨʘʟʠʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʪʝʢʩʪʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʯʠ-

ʪʘʪʝʣʶ ʧʦʛʨʫʟʠʪʴʩʷ ʚ ʘʪʤʦʩʬʝʨʫ ʧʦʚʝʩʪʠ, ʥʦʚʝʣʣʳ, ʨʦʤʘʥʘ ʠʣʠ ʧʦʵʪʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʝʜʝ-

ʥʠʷ. ɺ ʭʫʜʦʞʝʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʝʜʝʥʠʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʤʝʨʝʥʠʡ ʘʚʪʦʨʘ, ʧʝʡʟʘʞʥʦʝ 

ʦʧʠʩʘʥʠʝ ʤʦʞʝʪ ʦʙʦʟʥʘʯʘʪʴ ʤʝʩʪʦ ʜʝʡʩʪʚʠʷ, ʩʦʟʜʘʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʘʪʤʦʩʬʝʨʫ ʠʣʠ 

ʨʘʩʢʨʳʚʘʪʴ ʭʘʨʘʢʪʝʨ ʛʝʨʦʷ. ʍʦʪʝʣʦʩʴ ʙʳ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʦʩʪʘʥʦʚʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʦʧʠʩʘ-

ʥʠʷʭ ʧʨʠʨʦʜʳ ʟʘʧʦʚʝʜʥʠʢʘ çɻʘʣʠʯʴʷ ʛʦʨʘè.  

ʈʘʩʩʤʦʪʨʠʤ ʪʚʦʨʯʝʩʪʚʦ ɺ.ʄ.ʇʝʩʢʦʚʘ. ɺʥʠʤʘʥʠʝ ʢ ʝʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷʤ ʩʦ ʩʪʦʨʦʥʳ 

ʛʝʦʛʨʘʬʦʚ ʥʝ ʩʣʫʯʘʡʥʦ, ʚʝʜʴ ʪʚʦʨʯʝʩʪʚʦ ʇʝʩʢʦʚʘ ʟʘʩʣʫʞʠʚʘʝʪ ʚʥʠʤʘʥʠʷ ʣʘʥʜʰʘʬʪʦʚʝ-

ʜʦʚ, ʠ ʤʳ ʚʧʨʘʚʝ ʩʢʘʟʘʪʴ, ʯʪʦ ɺʘʩʠʣʠʡ ʄʠʭʘʡʣʦʚʠʯ ï ʦʜʠʥ ʠʟ ʦʩʥʦʚʘʪʝʣʝʡ ʥʝ ʪʦʣʴʢʦ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʞʫʨʥʘʣʠʩʪʠʢʠ, ʥʦ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʷ. ɺ ʝʛʦ ʦʯʝʨʢʝ 

çɻʘʣʠʯʴʷ ʛʦʨʘè ʤʳ ʥʘʡʜʝʤ ʥʘʫʯʥʦ ʧʨʘʚʜʠʚʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʩʚʦʝʦʙʨʘʟʥʦʡ ʧʨʠʨʦʜʳ 

ʟʘʧʦʚʝʜʥʠʢʘ ʠ ʣʘʥʜʰʘʬʪʦʚ ʜʦʣʠʥʳ ʨʝʢʠ ɼʦʥ. ɸʚʪʦʨ ʨʘʩʩʢʘʟʳʚʘʝʪ ʥʘʤ ʦ ʩʚʦʝʤ ʧʫʪʝʰʝ-

ʩʪʚʠʠ ʚ ʟʘʧʦʚʝʜʥʫʶ ʟʦʥʫ, ʠʩʪʦʨʠʶ ʦʭʨʘʥʷʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʦ ʨʘʙʦʪʥʠʢʘʭ ʟʘʧʦʚʝʜʥʠʢʘ.  

ʀʥʪʝʨʝʩʥʳ ʦʧʠʩʘʥʠʷ ʟʘʧʦʚʝʜʥʠʢʘ: çʂʪʦ ʙʳʚʘʣ ʥʘ ɺʝʨʭʥʝʤ ɼʦʥʫ ʚ ʥʳʥʝʰʥʝʡ ʃʠ-

ʧʝʮʢʦʡ ʦʙʣʘʩʪʠ, ʧʦʤʥʠʪ ʩʘʨʘʠ, ʟʘʙʦʨʳ ʠ ʜʘʞʝ ʠʟʙʳ, ʩʣʦʞʝʥʥʳʝ ʠʟ ʢʘʤʝʥʥʳʭ ʧʣʠʪ. 

ʃʦʤʘʣʠ ʢʘʤʝʥʴ ʚ ʙʝʨʝʛʘʭ ʨʝʢ, ʧʨʦʛʨʳʟʘʚʰʠʭ ʩʚʦʡ ʧʫʪʴ ʚ ʜʨʝʚʥʠʭ ʤʦʨʩʢʠʭ ʦʪʣʦʞʝʥʴʷʭ 
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ʩʧʨʝʩʩʦʚʘʥʥʦʛʦ ʨʘʢʫʰʝʯʥʠʢʘ. ʇʣʳʚʷ ʧʦ ɼʦʥʫ ʠʣʠ ʜʚʠʛʘʷʩʴ ʧʦ ʚʝʣʠʯʝʩʪʚʝʥʥʦʤʫ ʢʘʥʴʦʥʫ 

ɺʦʨʛʦʣʘ, ʚʠʜʠʰʴ ʧʣʘʩʪʳ ʵʪʠʭ ʢʘʤʝʥʥʳʭ ʢʣʘʜʦʢ, ʧʨʠʢʨʳʪʳʝ ʪʨʘʚʘʤʠ ʠ ʢʫʩʪʘʤʠ. ɺʨʝ-

ʤʝʥʘʤʠ ʢʘʞʝʪʩʷ, ʯʪʦ ʧʣʳʚʝʰʴ ʚʜʦʣʴ ʩʢʘʣ ʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ ï ʚʳʩʦʪʘ ʦʙʥʘʞʝʥʠʡ ʤʝ-

ʩʪʘʤʠ ʜʦʩʪʠʛʘʝʪ ʧʦʯʪʠ ʩʪʘ ʤʝʪʨʦʚè [2]. ɺʘʩʠʣʠʡ ʄʠʭʘʡʣʦʚʠʯ ʧʨʦʩʪʦ ʠ ʜʦʩʪʫʧʥʦ ʜʣʷ 

ʯʠʪʘʪʝʣʷ, ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʦʩʪʦʚʝʨʥʦ ʨʘʩʩʢʘʟʳʚʘʝʪ ʦ ʧʨʠʨʦʜʝ ʦʭʨʘʥʷʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ: 

çʇʷʪʥʳʰʢʠ ʪʝʨʨʠʪʦʨʠʡ, ʛʜʝ ʚ ʦʙʱʝʩʪʚʝ ʪʠʤʴʷʥʘ, ʩʦʥ-ʪʨʘʚʳ, ʢʦʚʳʣʷ ʠ ʧʦʯʪʠ ʪʳʩʷʯʠ 

ʜʨʫʛʠʭ ʨʘʩʪʝʥʠʡ ʞʠʚʫʪ ʨʝʣʠʢʪʳ, ʨʘʟʫʤʝʝʪʩʷ, ʟʘʧʦʚʝʜʘʥʳ. çɻʘʣʠʯʴʷ ʛʦʨʘè ï ʩʘʤʳʡ 

ʤʘʣʝʥʴʢʠʡ ʟʘʧʦʚʝʜʥʠʢ ʤʠʨʘ: 230 ʛʝʢʪʘʨʦʚ ɻʦʨʳ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ çʧʷʪʥʳʰʝʢè ʚʦʟʣʝ ʨʝʢ 

ï ʚʦʪ ʞʠʟʥʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʛʜʝ ʦʙʥʘʨʫʞʝʥʳ (ʠ, ʚʦʟʤʦʞʥʦ, ʝʱʸ ʦʙʥʘʨʫʞʘʪʩʷ) 

ʜʨʘʛʦʮʝʥʥʳʝ ʨʝʣʠʢʪʳè [2]. ɾʫʨʥʘʣʠʩʪ ʧʦʜʥʠʤʘʝʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ: çʋ ʨʘ-

ʙʦʪʥʠʢʦʚ ʟʘʧʦʚʝʜʥʠʢʘ ʟʘʙʦʪ ʪʫʪ ʥʝʤʘʣʦ. ʇʝʨʚʳʝ ʠʟ ʥʠʭ ï ʦʭʨʘʥʥʳʝ. ʅʝʣʴʟʷ ʜʦʧʫʩʪʠʪʴ, 

ʯʪʦʙʳ ʧʦʩʣʘʥʮʳ ʪʳʩʷʯʝʣʝʪʠʡ ʙʳʣʠ ʟʘʪʦʧʪʘʥʳ ʢʘʢʠʤ-ʥʠʙʫʜʴ ʚʘʨʚʘʨʦʤ, ʠʟʣʠʰʥʝ ʣʶʙʦ-

ʟʥʘʪʝʣʴʥʳʤ ʥʘʪʫʨʘʣʠʩʪʦʤ, ʩʞʸʚʘʥʳ ʦʚʮʘʤʠ ʠʣʠ ʥʘʢʨʳʪʳ ʣʝʪʥʠʤ ʧʦʞʘʨʦʤè [2]. ɼʘʨ 

ɺʘʩʠʣʠʷ ʄʠʭʘʡʣʦʚʠʯʘ ʧʦʟʚʦʣʷʝʪ ʝʛʦ ʯʠʪʘʪʝʣʷʤ ʧʫʪʝʰʝʩʪʚʦʚʘʪʴ ʧʦ ʟʘʧʦʚʝʜʥʠʢʫ ʚʤʝʩʪʝ ʩ 

ʥʠʤ. ɸʥʘʣʠʟʠʨʫʷ ʵʪʦʪ ʦʯʝʨʢ ɺ. ʇʝʩʢʦʚʘ ʠ ʜʨʫʛʠʝ ʝʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʤʳ ʤʦʞʝʤ ʧʦʥʷʪʴ, 

ʢʘʢʦʝ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʫ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʷ, ʯʪʦ ʦʥʦ ʧʦʤʦʛʘʝʪ ʧʨʠ-

ʜʘʪʴ ʦʧʠʩʘʥʠʶ ʧʨʠʨʦʜʳ ʦʩʦʙʫʶ ʦʢʨʘʩʢʫ, ʧʦʯʫʚʩʪʚʦʚʘʪʴ ʣʘʥʜʰʘʬʪ, ʜʘʞʝ ʥʝ ʠʤʝʷ ʣʠʯ-

ʥʳʭ ʚʧʝʯʘʪʣʝʥʠʡ. 

ʀ ʩʝʛʦʜʥʷ ʩʦʚʨʝʤʝʥʥʳʝ ʩʪʫʜʝʥʪʳ-ʛʝʦʛʨʘʬʳ ʧʨʦʜʦʣʞʘʶʪ ʪʨʘʜʠʮʠʠ ɺʦʨʦʥʝʞʩʢʦʡ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʰʢʦʣʳ ʌ.ʅ.ʄʠʣʴʢʦʚʘ. ɸʚʪʦʨʘʤʠ ʩʪʘʪʴʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʣʘʥʜʰʘʬʪʥʦ-ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʧʨʠʨʦʜʳ ʟʘʧʦʚʝʜʥʠʢʘ çɻʘʣʠʯʴʷ ʛʦʨʘè ʩʪʫʜʝʥʪʘ-

ʤʠ ʬʘʢʫʣʴʪʝʪʘ ʛʝʦʛʨʘʬʠʠ, ʛʝʦʵʢʦʣʦʛʠʠ ʠ ʪʫʨʠʟʤʘ ɺɻʋ. ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʦʧʳʪʢʠ ʭʫʜʦ-

ʞʝʩʪʚʝʥʥʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʦʧʠʩʘʥʠʷ ʦʭʨʘʥʷʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

çʉʢʣʦʥ ʟʘʨʦʩ ʨʘʩʪʠʪʝʣʴʥʳʤ ʧʦʢʨʦʚʦʤ ʜʝʨʟʢʦʛʦ ʟʝʣʸʥʦʛʦ ʮʚʝʪʘ, ʦʥ ʙʳʣ ʧʦʣʦʥ 

ʫʚʝʨʝʥʥʦʩʪʠ ʠ ʪʦʡ ʧʨʠʨʦʜʥʦʡ ʢʨʘʩʦʪʳ, ʯʪʦ ʦʭʚʘʪʳʚʘʣʦ ʜʫʭ ʠ ʧʘʤʷʪʴ. ʀʟʚʝʩʪʥʷʢʦʚʳʝ 

ʦʪʣʦʞʝʥʠʷ ʘʧʧʝʪʠʪʥʦ ʨʘʩʧʦʣʦʞʠʣʠʩʴ ʜʨʫʛ ʥʘ ʜʨʫʛʝ, ʩʣʦʚʥʦ ʙʣʠʥʳ ʚ ʨʘʥʥʠʡ ʩʫʙʙʦʪʥʠʡ 

ʜʝʥʴ ʫ ʙʘʙʫʰʢʠ ʚ ʜʝʨʝʚʥʝ. ʉʦʣʥʮʝ ʦʢʨʘʰʠʚʘʣʦ ʛʦʨʫ, ʚʝʪʝʨ ʧʦʜʜʫʚʘʣ ʪʝ ʢʫʩʪʘʨʥʠʢʠ ʠ 

ʮʚʝʪʳ, ʯʪʦ ʦʙʥʷʣʠ ʩʣʦʥ ʩ ʪʝʧʣʦʪʦʡ ʠ ʣʘʩʢʦʡ. ɼʦʥ ʚ ʵʪʦʪ ʤʦʤʝʥʪ ʧʦʜʯʝʨʢʠʚʘʣ ʚʩʶ ʪʫ 

ʥʝʩʙʳʪʦʯʥʦʩʪʴ ʤʝʯʪʘʪʝʣʴʥʳʭ ʤʳʩʣʝʡ, ʯʪʦ ʫʣʝʪʘʣʠ ʚʤʝʩʪʝ ʩ ʤʘʥʷʱʠʤ ʦʙʦʥʷʥʠʝ ʚʝʪ-

ʨʦʤ. ɻʘʣʠʯʴʷ ʛʦʨʘ ʚʳʩʠʣʘʩʴ ʧʨʷʤʦ ʥʘʜ ɼʦʥʦʤ, ʘ ʪʦʪ ʩʦʙʣʘʛʦʚʦʣʷʣ ʩʚʦʝʡ ʢʦʤʧʘʥʠʝʡ ʪʘ-

ʢʫʶ ʧʨʠʨʦʜʥʫʶ ʢʨʘʩʦʪʫ, ʯʪʦ ʩʪʫʜʝʥʪʘʤ ʧʨʠʰʣʦʩʴ ʫʚʠʜʝʪʴ ʠ ʫʟʨʝʪʴ. ʅʠʢʪʦ ʥʝ ʧʨʝʜ-

ʩʪʘʚʣʷʣ, ʯʪʦ ʪʘʢʘʷ ʧʨʦʩʪʦʪʘ ʚ ʧʨʠʨʦʜʝ ʢʨʦʝʪʩʷ ʣʠʰʴ ʚ ʥʘʙʣʶʜʝʥʠʠ. ʀʤʝʥʥʦ ʚ ʩʦʟʝʨ-

ʮʘʥʠʠ ʠ ʩʧʦʢʦʡʩʪʚʠʠè, ï ʪʘʢʦʚʳ ʙʳʣʠ ʦʩʪʘʪʦʯʥʳʝ ʵʤʦʮʠʠ ʫ ʩʪʫʜʝʥʪʦʚ, ʢʦʪʦʨʳʤ ʧʨʠ-

ʰʣʦʩʴ ʧʨʦʠʟʚʝʩʪʠ ʨʘʙʦʪʫ ʠ ʧʨʦʡʪʠ ʧʨʘʢʪʠʢʫ ʚ ʟʘʧʦʚʝʜʥʠʢʝ çɻʘʣʠʯʴʷ ʛʦʨʘè. 

ʋʜʠʚʠʪʝʣʴʥʳ ʚʦʩʧʦʤʠʥʘʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʩʪʫʜʝʥʪʦʚ, ʛʜʝ ʤʳ ʤʦʞʝʤ ʟʘʤʝʪʠʪʴ ʚʣʠ-

ʷʥʠʝ ʣʘʥʜʰʘʬʪʦʚ ʥʘ ʚʥʫʪʨʝʥʥʠʡ ʤʠʨ ʯʝʣʦʚʝʢʘ: çʅʦ ʥʝ ʧʨʷʤʳʤ ʚʟʛʣʷʜʦʤ ʚʠʜʥʦ, ʢʘʢ ʧʨʝ-

ʧʦʜʘʚʘʪʝʣʷʤ ʙʳʣʦ ʛʣʘʚʥʦʝ, ʯʪʦʙʳ ʩʪʫʜʝʥʪʳ ʧʨʠʥʷʣʠ ʠ ʧʦʥʷʣʠ, ʥʘʩʢʦʣʴʢʦ ʩʦʚʝʨʰʝʥʥʘ ʠ 

ʧʨʦʩʪʘ ʙʳʚʘʝʪ ʧʨʠʨʦʜʘ. ʆʥʠ ʭʦʪʝʣʠ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʟʥʘʥʠʡ ʠ ʮʝʥʥʦʩʪʠ ʚʦʩʧʨʠʷʪʠʷ ʪʦ-

ʛʦ ʤʝʩʪʘ, ʛʜʝ ʠʤ ʧʨʠʭʦʜʠʪʩʷ ʙʳʪʴ. ʉʘʤʦ ʚʣʠʷʥʠʝ ʫʞʝ ʥʘʙʣʶʜʘʣʦʩʴ ʧʦ ʦʢʦʥʯʘʥʠʶ 

ʧʨʘʢʪʠʢʠ. ʆʙ ʵʪʦʤ ʝʱʝ ʨʘʥʦ ʙʳʣʦ ʛʦʚʦʨʠʪʴ, ʥʦ ʢʘʞʜʳʡ ʦʱʫʱʘʣ ʟʘ ʩʦʙʦʶ ʠʟʤʝʥʝʥʠʷ. 

ʂʪʦ-ʪʦ ʥʘʯʘʣ ʙʦʣʝʝ ʮʝʥʠʪʴ ʧʨʠʨʦʜʫ, ʢʪʦ-ʪʦ ʥʝʥʘʨʦʯʠʪʦ ʟʘʜʫʤʳʚʘʣʩʷ ʦ ʧʦʩʚʷʱʝʥʠʠ 

ʩʝʙʷ ʥʘʫʢʝè. 

ʈʝʟʫʣʴʪʘʪʦʤ ʥʘʭʦʞʜʝʥʠʷ ʚ ʵʪʦʤ ʫʜʠʚʠʪʝʣʴʥʦʤ ʤʝʩʪʝ ʷʚʣʷʶʪʩʷ ʚʳʚʦʜʳ, ʢʦʪʦʨʳʝ 

ʢʘʞʜʳʡ ʜʝʣʘʝʪ ʜʣʷ ʩʝʙʷ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʧʨʘʢʪʠʢʠ: çʊʚʦʸ ʧʦʟʥʘʥʠʝ ʪʝʧʝʨʴ ʩʪʨʝ-

ʤʠʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʢ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʦʤʫ ʨʘʩʧʦʟʥʘʚʘʥʠʶ ʢʨʘʩʦʪʳ ʧʨʠʨʦʜʳ, ʥʦ ʠ ʢʨʘ-

ʩʦʪʳ ʯʝʣʦʚʝʢʘ. ʇʨʘʢʪʠʢʘ ʥʘʫʯʠʣʘ, ʩ ʧʦʤʦʱʴʶ ʵʢʩʢʫʨʩʠʡ, ʠ ʦʮʝʥʢʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʘʡʦ-

ʥʠʨʦʚʘʥʠʷ ʧʦʟʥʘʚʘʪʴ ʪʦ, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʩʦʚʩʝʤ ʚʦʢʨʫʛ ʪʝʙʷ. ʊʳ ʧʦʩʪʦʷʥʥʦ ʫʯʠʰʴʩʷ ʠ 
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ʫʟʥʘʝʰʴ, ʚ ʵʪʦʤ ʝʩʪʴ ʪʦ, ʯʪʦ ʨʘʩʰʠʨʷʝʪ ʪʚʦʶ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʵʪʦʤʫ ʥʘʧʦʣʥʝʥʥʦ-

ʤʫ ʠʟʷʱʝʩʪʚʦʤ ʠ ʧʨʦʩʪʦʪʦʡ ʦʢʨʫʞʘʶʱʝʤ ʤʠʨʝ. ʆʥ ʧʨʦʩʪ, ʥʦ ʚ ʵʪʦʤ ʠ ʩʦʚʝʨʰʝʥʝʥè. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ ʧʨʠʚʦʜʷʪ ʥʘʩ ʢ ʧʦʥʠʤʘʥʠʶ ʪʦʛʦ, ʯʪʦ ʯʝ-

ʣʦʚʝʢ ʜʦʣʞʝʥ ʙʳʪʴ ʯʫʪʢʠʤ ʠ ʩʝʨʜʝʯʥʳʤ ʫʯʘʩʪʥʠʢʦʤ ʪʦʛʦ ʚʝʣʠʢʦʛʦ, ʯʪʦ ʥʝʧʨʝʨʳʚʥʦ ʩʦ-

ʚʝʨʰʝʥʩʪʚʫʝʪʩʷ ʚ ʞʠʚʦʡ ʧʨʠʨʦʜʝ, ʯʪʦ ʢʨʘʩʦʪʘ ʧʨʠʨʦʜʳ ʧʨʦʙʫʞʜʘʝʪ ʣʫʯʰʠʝ ʢʘʯʝʩʪʚʘ 

ʜʫʰʠ ʠ ʨʘʟʚʠʚʘʝʪ ʥʨʘʚʩʪʚʝʥʥʫʶ ʩʪʦʨʦʥʫ ʣʠʯʥʦʩʪʠ. ɿʘʧʦʚʝʜʥʠʢ çɻʘʣʠʯʴʷ ʛʦʨʘè ï ʵʪʦ 

ʩʘʤʳʡ ʤʘʣʝʥʴʢʠʡ ʟʘʧʦʚʝʜʥʠʢ ʥʝ ʪʦʣʴʢʦ ʚ ʈʦʩʩʠʠ ʥʦ ʠ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʥʦ, ʢʘʢ ʛʦʚʦʨʠʣ ɺʘ-

ʩʠʣʠʡ ʇʝʩʢʦʚ ʦʙ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ: çʤʘʣ ʟʦʣʦʪʥʠʢ ʥʘ ɼʦʥʫ, ʜʘ ʜʦʨʦʛè. 
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ʄʠʥʠʩʪʝʨʩʪʚʦ ʅʘʫʢʠ ʠ ʆʙʨʘʟʦʚʘʥʠʷ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ  

ʀʥʩʪʠʪʫʪ ɻʝʦʛʨʘʬʠʠ ʠʤʝʥʠ  ʘʢʘʜ. ɻ.ɸ. ɸʣʠʝʚʘ, ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ  

 

ɺʚʝʜʝʥʠʝ ʠ ʧʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ. ʊʘʣʳʰʩʢʘʷ ʛʦʨʥʘʷ ʩʠʩʪʝʤʘ, ʩʦʛʣʘʩʥʦ ʛʝʦʤʦʨ-

ʬʦʣʦʛʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ʪʝʨʨʠʪʦʨʠʠ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʚʭʦʜʠʪ ʚ ʄʘʣʦʢʘʚʢʘʟʢʫʶ 

ʧʨʦʚʠʥʮʠʶ ʠ ʢʘʢ ʦʙʣʘʩʪʴ ʦʭʚʘʪʳʚʘʝʪ ʃʷʥʢʷʨʘʥʩʢʫʶ, ɹʫʨʦʚʘʨʩʢʫʶ, ʗʨʜʳʤʣʠʥʩʢʫʶ, 

ʇʝʰʪʘʩʘʨʩʢʫʶ, ɿʫʚʘʥʜʩʢʫʶ ʠ ʊʘʣʳʰʩʢʫʶ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʨʘʡʦʥʳ [3], ʘ ʚ ʪʝʢʪʦʥʠ-

ʯʝʩʢʦʤ ʨʘʡʦʥʠʨʦʚʘʥʠʠ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ɸʩʪʘʨʠʥʩʢʦʡ, ʃʝʨʠʢ-ʗʨʜʳʤʣʠʥʩʢʦʡ, ɹʫʨʦʚʘʨʩʢʦʡ 

ʠ ɼʞʘʣʠʣʘʙʘʜʩʢʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʟʦʥʝ [6].  
ɻʝʦʩʠʥʢʣʠʥʘʣʴʥʳʡ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʵʚʛʝʦʩʠʥʢʣʠʥʘʣʴʥʳʡ ʨʝʞʠʤ ʨʘʟʚʠʪʠʷ ʊʘ-

ʣʳʰʩʢʠʭ ʛʦʨ ʚ ʩʠʩʪʝʤʝ ʘʣʴʧʠʡʩʢʦʡ ʟʦʥʳ ʧʨʝʜʦʧʨʝʜʝʣʠʣ ʬʦʨʤʠʨʦʚʘʥʠʝ, ʢʨʦʤʝ ʛʨʷʟʝʚʫʣ-
ʢʘʥʠʯʝʩʢʦʛʦ ʪʠʧʘ, ʧʦʯʪʠ ʚʩʝʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʤʦʨʬʦʩʪʨʫʢʪʫʨ, ʢ ʧʨʠʤʝʨʫ, 
ʩʢʣʘʜʯʘʪʳʭ ʠ ʩʢʣʘʜʯʘʪʦ-ʛʣʳʙʦʚʳʭ. 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʬʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ. ʆʩʥʦʚʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʜʘʥʥʳʝ ʧʦʣʝʚʳʭ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʨʘʙʦʪ, ʘ ʤʝʪʦʜʘʤʠ ʧʦʩʣʫʞʠ-
ʣʠ ʠʩʪʦʨʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ, ʘʥʘʣʠʟ ʛʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʢʘʨʪ 
ʪʝʨʨʠʪʦʨʠʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɹʣʘʛʦʜʘʨʷ ʧʦʣʥʦʪʝ ʧʨʦʷʚʣʝʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʨʦ-
ʮʝʩʩʦʚ, ʜʦʤʠʥʠʨʫʶʱʘʷ ʨʦʣʴ ʟʜʝʩʴ ʧʨʠʥʘʜʣʝʞʠʪ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʤʦʨʬʦʩʪʨʫʢʪʫʨʘʤ, ʧʦ-
ʩʢʦʣʴʢʫ ʠʟʣʠʚʰʠʝʩʷ ʧʨʦʜʫʢʪʳ ʚʫʣʢʘʥʦʚ, ʧʦʜʚʝʨʛʘʷʩʴ ʚʧʦʩʣʝʜʩʪʚʠʠ ʜʝʬʦʨʤʘʮʠʠ, ʪʝʨʷʶʪ 
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ʩʤʳʩʣ ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʤʦʨʬʦʩʪʨʫʢʪʫʨʳ ʠ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʫʞʝ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʢʪʦ-
ʥʠʯʝʩʢʠʭ ʤʦʨʬʦʩʪʨʫʢʪʫʨ.  

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. ɹʣʘʛʦʜʘʨʷ ʠʥʪʝʥʩʠʚʥʦʤʫ ʧʨʦʷʚʣʝʥʠʶ ʚ ʥʦʚʝʡʰʝʤ 
ʵʪʘʧʝ ʨʘʟʨʳʚʥʳʭ ʜʠʩʣʦʢʘʮʠʡ ʩʢʣʘʜʯʘʪʳʝ ʤʦʨʬʦʩʪʨʫʢʪʫʨʳ ʠʤʝʶʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʟʥʘ-
ʯʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ. 

ɹʶʨʟʶʤʙʶʣʴʩʢʘʷ ʘʥʪʠʢʣʠʥʘʣʴʥʘʷ ʛʨʷʜʘ ʧʨʦʩʪʠʨʘʝʪʩʷ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚ-
ʣʝʥʠʠ ʠ ʫʧʠʨʘʝʪʩʷ ʚ ɻʳʟʳʣʛʘʠʥʩʢʠʡ ʭʨʝʙʝʪ. ɺʦʜʦʨʘʟʜʝʣʴʥʘʷ ʯʘʩʪʴ ʩʦʩʪʦʠʪ ʠʟ ʨʷʜʘ ʦʪ-
ʜʝʣʴʥʳʭ ʢʫʧʦʣʦʚʠʜʥʳʭ ʚʦʟʚʳʰʝʥʥʦʩʪʝʡ, ʨʘʟʜʝʣʝʥʥʳʭ ʜʦʣʠʥʘʤʠ ʠ ʩʝʜʣʦʚʠʥʘʤʠ. ɻʨʷʜʘ 
ʥʘʠʙʦʣʝʝ ʯʝʪʢʦ ʚʳʨʘʞʝʥʘ ʚ ʨʝʣʴʝʬʝ ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ɺʠʣʷʰʯʘʷ ʚ ʨʘʡʦʥʝ ʩ. ɻʘʙʘʭʜʠʙʠ, 
ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʧʦʜʥʷʪʠʝʤ ɻʳʟʳʣʛʘʠʥʩʢʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʭʨʝʙʪʘ. ɺ ʮʝʥ-
ʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʗʨʜʳʤʣʠʥʩʢʦʡ ʢʦʪʣʦʚʠʥʳ ʛʨʷʜʘ ʩʣʘʙʦ ʚʳʨʘʞʝʥʘ, ʪ.ʢ. ʦʪʩʪʘʣʘ ʦʪ ʦʙʱʝʛʦ 
ʧʦʜʥʷʪʠʷ. ɺ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʐʘʨʘʪʶʢ, ʚ ʨʘʡʦʥʝ ʩ. ɸʙʙʘʩʘʙʘʜ ʛʨʷʜʘ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʨʝ-
ʣʴʝʬʝ ʦʙʨʘʟʫʝʪ ʘʥʪʠʢʣʠʥʘʣʴʥʫʶ ʚʦʟʚʳʰʝʥʥʦʩʪʴ. 

ɾʠʡʩʢʘʷ ʘʥʪʠʢʣʠʥʘʣʴʥʘʷ ʛʨʷʜʘ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʙʦʨʪʫ ʗʨʜʳʤ-
ʣʠʥʩʢʦʡ ʢʦʪʣʦʚʠʥʳ ʠ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʨʝʣʴʝʬʝ ʦʙʨʘʟʫʝʪ ʠʥʪʝʥʩʠʚʥʦ ʨʘʩʯʣʝʥʝʥʥʫʶ ʤʦʨ-
ʬʦʩʪʨʫʢʪʫʨʫ. 

ɺʝʨʦʚʩʢʘʷ ʘʥʪʠʢʣʠʥʘʣʴʥʘʷ ʛʨʷʜʘ ʨʘʩʧʦʣʦʞʝʥʘ ʤʝʞʜʫ ɸʨʫʩʩʢʦʡ ʠ ʉʳʨʳʭʩʢʦʡ 
ʩʠʥʢʣʠʥʘʣʴʥʳʤʠ ʜʦʣʠʥʘʤʠ ʠ ʢʦʪʣʦʚʠʥʘʤʠ. ɻʨʷʜʘ ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʚʳʨʘʞʝʥʘ ʥʘ ʧʨʘʚʦʤ 
ʙʝʨʝʛʫ ɺʠʣʷʰʯʘʷ, ʚ ʨʘʡʦʥʝ ʩ. ɺʝʨʦʚ, ʠ ʧʨʦʩʪʠʨʘʝʪʩʷ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʘ ʚ 
ʨʘʡʦʥʝ ʩ. ʆʜʫʨʘʛʘʨʘʥ ʫʧʠʨʘʝʪʩʷ ʚ ɻʳʟʳʣʛʘʠʥʩʢʠʡ ʧʦʧʝʨʝʯʥʳʡ ʭʨʝʙʝʪ. ʅʘ ʣʝʚʦʤ ʙʝʨʝʛʫ 
ɺʠʣʷʰʯʘʷ ʛʨʷʜʘ ʥʘʠʙʦʣʝʝ ʨʘʩʯʣʝʥʝʥʘ. ʅʘ ʶʛʦ- ʟʘʧʘʜʥʦʤ ʢʨʳʣʝ ʛʨʷʜʳ ʨʘʟʚʠʪʦ ʥʝʩʢʦʣʴʢʦ 
ʜʨʝʚʥʠʭ ʦʧʦʣʟʥʝʡ, ʥʘ ʦʜʥʦʤ ʠʟ ʢʦʪʦʨʳʭ (ʥʘʠʙʦʣʴʰʠʤ) ʨʘʩʧʦʣʦʞʝʥʦ ʩ. ʆʜʫʨʘʛʘʨʘʥ. 
ʆʧʦʣʟʥʠ ʩʚʷʟʘʥʳ ʩ ʨʘʟʣʦʤʘʤʠ ʠ ʨʘʟʨʳʚʘʤʠ, ʧʨʦʭʦʜʷʱʠʤʠ ʚʜʦʣʴ ʢʨʳʣʘ ʚ ʩʝʚʝʨʦ-
ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɺ ʙʘʩʩʝʡʥʝ ʨ. ʐʘʨʘʪʶʢ ʛʨʷʜʘ ʦʙʨʘʟʫʝʪ ʢʫʧʦʣʦʚʠʜʥʫʶ ʚʦʟʚʳ-
ʰʝʥʥʦʩʪʴ. 

ɸʣʤʫ-ɼʘʚʘʨʜʠʙʠʥʩʢʘʷ ʘʥʪʠʢʣʠʥʘʣʴʥʘʷ ʛʨʷʜʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʧʨʝʜʝʣʘʭ ʮʝʥʪʨʘʣʴ-
ʥʦʡ ʯʘʩʪʠ ʃʝʨʠʢʩʢʦʛʦ ʩʠʥʢʣʠʥʦʨʠʷ, ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʃʷʥʢʷʨʘʥʯʘʷ ʤʝʞʜʫ ʂʦʥʜʞʘʚʫʯʘ-
ʝʤ ʠ ɼʘʚʘʨʜʠʙʠʯʘʝʤ. ʅʘ ʶʛʦ- ʟʘʧʘʜʥʦʤ ʩʢʣʦʥʝ ʛʨʷʜʳ ʨʘʩʧʦʣʦʞʝʥ ʜʨʝʚʥʠʡ ʦʧʦʣʟʝʥʴ, ʥʘ 
ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʪʩʷ ʩ. ɸʣʤʫ. ɻʨʷʜʘ ʩʨʝʟʘʥʘ ʧʨʘʚʳʤʠ ʧʨʠʪʦʢʘʤʠ ʃʷʥʢʷʨʘʥʯʘʷ, ʩʦʦʪʚʝʪ-
ʩʪʚʫʶʱʠʤʠ ʧʦʧʝʨʝʯʥʳʤ ʨʘʟʨʳʚʘʤ. ɺ ʥʦʚʝʡʰʝʤ ʵʪʘʧʝ ʚ ʩʚʷʟʠ ʩ ʫʩʠʣʝʥʠʝʤ ʪʝʢʪʦʥʠʯʝ-
ʩʢʠʭ ʜʚʠʞʝʥʠʡ ʠ ʦʞʠʚʣʝʥʠʝʤ ʜʨʝʚʥʠʭ ʨʘʟʣʦʤʦʚ, ʧʨʦʭʦʜʷʱʠʭ ʚʜʦʣʴ ʜʦʣʠʥʳ ʃʷʥʢʷʨʘʥ-
ʯʘʷ, ʛʨʷʜʘ ʥʘʠʙʦʣʝʝ ʧʨʠʧʦʜʥʷʪʘ ʠ ʧʦʪʦʤʫ ʩʝʚʝʨʦ- ʚʦʩʪʦʯʥʦʝ ʢʨʳʣʦ ʙʦʣʝʝ ʢʨʫʪʦ ʠ ʩʠʣʴʥʦ 
ʨʘʩʯʣʝʥʝʥʦ, ʯʝʤ ʶʛʦ- ʟʘʧʘʜʥʦʝ. 

ʇʠʨʘʩʦʨʘ-ʆʨʘʥʜʩʢʘʷ ʘʥʪʠʢʣʠʥʘʣʴʥʘʷ ʛʨʷʜʘ ʥʘʠʙʦʣʝʝ ʯʝʪʢʦ ʚʳʨʘʞʝʥʘ ʚ ʩʦʚʨʝ-
ʤʝʥʥʦʤ ʨʝʣʴʝʬʝ ʚ ʨʘʡʦʥʝ ʩ.ʩ. ʇʠʨʘʩʦʨʘ ʠ ʆʨʘʥʜ ï ʶʛʦ-ʟʘʧʘʜʥʳʡ ʩʢʣʦʥ ʇʝʰʪʘʩʘʨʩʢʦʛʦ 
ʭʨʝʙʪʘ. ʅʠʞʝ ʩ. ʇʠʨʘʩʦʨʘ ʚ ʩʪʦʨʦʥʫ ʂʦʥʜʞʘʚʫʯʘʷ (ʢ ʶʛʦ-ʚʦʩʪʦʢʫ) ʩʚʦʜ ʘʥʪʠʢʣʠʥʘʣʴʥʦʡ 
ʛʨʷʜʳ ʩʤʳʪ. ɿʜʝʩʴ ʨ. ʇʠʨʘʩʦʨʘ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚʜʦʣʴ ʜʝʥʫʜʘʮʠʦʥʥʦʛʦ ʩʚʦʜʘ ʠ ʦʙʨʘʟʦʚʘ-
ʣʘ ʘʥʪʠʢʣʠʥʘʣʴʥʫʶ ʦʙʨʘʱʝʥʥʫʶ ʜʦʣʠʥʫ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʨʝʣʴʝʬʝ ʩʦʭʨʘʥʠʣʠʩʴ ʦʙʘ (ʩʝ-
ʚʝʨʦ-ʚʦʩʪʦʯʥʳʡ ʠ ʶʛʦ-ʟʘʧʘʜʥʳʡ) ʢʨʳʣʘ ʠ ʦʙʨʘʟʦʚʘʣʠʩʴ ʤʦʥʦʢʣʠʥʘʣʴʥʳʝ ʛʨʷʜʳ. ʉʝʚʝʨʦ-
ʚʦʩʪʦʯʥʘʷ ï ʇʠʨʘʩʦʨʠʥʩʢʘʷ ʤʦʥʦʢʣʠʥʘʣʴʥʘʷ ʛʨʷʜʘ ï ʧʨʦʩʪʠʨʘʝʪʩʷ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ 
ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʠʤʝʝʪ ʦʪʚʝʩʥʳʡ ʶʛʦ-ʟʘʧʘʜʥʳʡ ʠ ʧʦʣʦʛʠʡ ʩʝʚʝʨʦ ï ʚʦʩʪʦʯʥʳʡ ʩʢʣʦʥʳ. ʀ 
ʥʘʦʙʦʨʦʪ, ʫ ʶʛʦ-ʟʘʧʘʜʥʦʛʦ ʢʨʳʣʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ɻʦʚʝʨʠʥʩʢʦʡ ʤʦʥʦʢʣʠʥʘʣʴʥʦʡ ʛʨʷ-
ʜʝ, ʩʝʚʝʨʦ- ʚʦʩʪʦʯʥʳʡ ʩʢʣʦʥ ʦʪʚʝʩʥʳʡ, ʘ ʶʛʦ-ʟʘʧʘʜʥʳʡ ï ʧʦʣʦʛʠʡ. ʂ ʩʝʚʝʨʦ ï ʟʘʧʘʜʫ ʦʪ 
ʩ. ʇʠʨʘʩʦʨʘ ʭʦʨʦʰʦ ʩʦʭʨʘʥʝʥʥʳʡ ʩʚʦʜ ʘʥʪʠʢʣʠʥʘʣʴʥʦʡ ʛʨʷʜʳ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʨʝʣʴʝʬʝ 
ʦʙʨʘʟʫʝʪ ʩʣʘʙʦʥʘʢʣʦʥʝʥʥʫʶ (ʥʘ ʚʦʩʪʦʢ), ʩʣʘʙʦ ʨʘʩʯʣʝʥʝʥʥʫʶ ʧʣʘʪʦʦʙʨʘʟʥʫʶ ʚʦʟʚʳʰʝʥ-
ʥʦʩʪʴ. 

ɺ ʚʝʨʭʦʚʴʷʭ ɺʝʨʠʯʘʷ (ʧʨʘʚʳʡ ʧʨʠʪʦʢ ɼʘʚʘʨʜʠʙʠʯʘʷ) ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 
ʦʧʦʣʟʥʠ, ʨʘʥʝʝ ʧʨʝʜʩʪʘʚʣʷʚʰʠʝ, ʚʠʜʠʤʦ, ʝʜʠʥʳʡ ʦʧʦʣʟʥʝʚʳʡ ʮʠʨʢ, ʦʙʨʘʟʦʚʘʚʰʠʡʩʷ ʩ 
ʟʘʣʦʞʝʥʠʝʤ ʧʨʦʜʦʣʴʥʦʛʦ ʨʘʟʣʦʤʘ, ʧʨʦʭʦʜʷʱʝʛʦ ʚʜʦʣʴ ʧʦʜʥʦʞʴʷ ʇʘʥʘʚʘʥʪ-
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ɹʦʣʘʙʝʥʜʩʢʦʛʦ ʭʨʝʙʪʘ. ɺ ʩʚʷʟʠ ʩ ʵʨʦʟʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ɺʝʨʠʯʘʷ ʵʪʦʪ ʝʜʠʥʳʡ ʮʠʨʢ 
ʙʳʣ ʨʘʩʯʣʝʥʝʥ ʥʘ ʦʪʜʝʣʴʥʳʝ ʦʧʦʣʟʥʝʚʳʝ ʙʣʦʢʠ ʩʪʫʧʝʥʯʘʪʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

 ʆʩʪʘʠʨʩʢʘʷ ʩʠʥʢʣʠʥʘʣʴʥʘʷ ʜʦʣʠʥʘ ï ʢʦʪʣʦʚʠʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ɹʦʟʘʡʨʘʥʩʢʦʡ (ɸʙ-
ʙʘʩʘʙʘʜʩʢʦʡ) ʩʠʥʢʣʠʥʘʣʠ. ɼʦʣʠʥʘ ʨʘʩʰʠʨʷʝʪʩʷ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʨʘʩʢʨʳ-
ʚʘʷʩʴ ʢ ʜʦʣʠʥʝ ɺʠʣʷʰʯʘʷ. 

ɸʨʫʩʩʢʘʷ ʩʠʥʢʣʠʥʘʣʴʥʘʷ ʜʦʣʠʥʘ ï ʢʦʪʣʦʚʠʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʦʪ 
ɺʝʨʦʚʩʢʦʡ ʘʥʪʠʢʣʠʥʘʣʴʥʦʡ ʛʨʷʜʳ. ɼʦʣʠʥʘ ʚ ʨʘʡʦʥʝ ʩ.ʩ. ɸʨʫʩ ʠ ʊʘʠʨʣʠ ʨʘʩʰʠʨʝʥʘ ʠ ʪʝʨ-
ʨʘʩʠʨʦʚʘʥʘ. ʆʥʘ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʫʧʠʨʘʝʪʩʷ ʚ ɻʳʟʳʣʛʘʠʥʩʢʠʡ ʧʦʧʝʨʝʯʥʳʡ ʭʨʝʙʝʪ. 

ɹʦʟʘʡʨʘʥʩʢʘʷ (ɸʙʙʘʩʘʙʘʜʩʢʘʷ) ʩʠʥʢʣʠʥʘʣʴʥʘʷ ʢʦʪʣʦʚʠʥʘ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʥʘʯʠʥʘ-
ʝʪʩʷ ʩ ʛʦʨʦʜʘ ʗʨʜʳʤʣʳ ʠ ʧʨʦʩʪʠʨʘʝʪʩʷ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʜʦ ʛ. ʉʘʨʧ, ʜʘʣʝʝ 
ʧʦʛʨʫʞʘʷʩʴ ʢ ʜʦʣʠʥʝ ʨ. ɸʨʘʟ. ʆʥʘ ʚ ʩʪʨʫʢʪʫʨʥʦʤ ʦʪʥʦʰʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʯʘʩʪʥʦʡ ʩʠʥ-
ʢʣʠʥʘʣʴʥʦʡ ʩʢʣʘʜʢʝ. 

ʉʳʨʳʭʩʢʘʷ ʩʠʥʢʣʠʥʘʣʴʥʘʷ ʜʦʣʠʥʘ ʠ ɺʝʨʛʷʜʫʟʩʢʦʝ ʩʠʥʢʣʠʥʘʣʴʥʦʝ ʧʣʘʪʦ ʬʦʨʤʠ-
ʨʦʚʘʣʠʩʴ ʧʦ ʉʳʨʳʭʩʢʦʡ ʩʠʥʢʣʠʥʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʝ. ʂʨʦʤʝ ʪʦʛʦ, ʙʦʣʝʝ ʤʝʣʢʠʝ ʤʦʨ-
ʬʦʩʪʨʫʢʪʫʨʳ, ʚʳʨʘʞʝʥʥʳʝ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʨʝʣʴʝʬʝ ʜʦʣʠʥʘʤʠ ʠ ʢʦʪʣʦʚʠʥʘʤʠ, ʪʘʢʞʝ ʩʦ-
ʦʪʚʝʪʩʪʚʫʶʪ ʜʘʥʥʦʡ ʩʠʥʢʣʠʥʘʣʠ. 

ɼʳʣʤʘʜʳ-ɻʘʤʫʰʘʤʩʢʠʡ ʘʥʪʠʢʣʠʥʘʣʴʥʳʡ ʭʨʝʙʝʪ ʷʚʣʷʝʪʩʷ ʯʘʩʪʥʦʡ ʤʦʨʬʦʩʪʨʫʢ-
ʪʫʨʦʡ ɸʩʪʘʨʠʥʩʢʦʛʦ ʭʨʝʙʪʘ. ɺ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʠ ʙʦʣʴʰʫʶ ʨʦʣʴ ʩʳʛʨʘʣʠ ʨʘʟʨʳʚʥʳʝ 
ʥʘʨʫʰʝʥʠʷ ʩʝʚʝʨʦ-ʟʘʧʘʜ-ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ, ʢ ʢʦʪʦʨʳʤ ʥʳʥʝ ʧʨʠʫʨʦʯʝʥʳ 
ʜʦʣʠʥʳ ʊʘʥʛʷʨʶ ʠ ɺʝʰʘʨʶ. 

ʊʘʙʣʘʛʦʡʩʢʘʷ ʩʠʥʢʣʠʥʘʣʴʥʘʷ ʢʦʪʣʦʚʠʥʘ, ʷʚʣʷʶʱʘʷʩʷ ʯʘʩʪʴʶ ɻʦʩʤʘʣʠʘʥʩʢʦʡ ʢʦʪ-
ʣʦʚʠʥʳ, ʨʘʩʧʦʣʦʞʝʥʘ ʤʝʞʜʫ ɻʘʨʘʫʣʭʘʥʠʥʩʢʠʤ ʤʦʥʦʢʣʠʥʘʣʴʥʳʤ ʠ ʊʘʣʳʰʩʢʠʤ ʘʥʪʠʢʣʠ-
ʥʦʨʥʳʤ ʭʨʝʙʪʘʤʠ. ʆʥʘ ʩʣʘʙʦ ʨʘʩʯʣʝʥʝʥʘ ʦʚʨʘʛʘʤʠ ʠ ʙʘʣʢʘʤʠ ʠ ʠʤʝʝʪ ʩʣʘʙʳʡ ʫʢʣʦʥ ʥʘ 
ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ʚ ʩʪʦʨʦʥʫ ɻʦʩʤʘʣʠʘʥʩʢʦʡ ʢʦʪʣʦʚʠʥʳ. 

ʃʦʤʠʥ-ʂʘʛʦʡʩʢʘʷ ʩʠʥʢʣʠʥʘʣʴʥʘʷ ʜʦʣʠʥʘ ʷʚʣʷʝʪʩʷ ʯʘʩʪʥʦʡ ʤʦʨʬʦʩʪʨʫʢʪʫʨʦʡ 
ɸʩʪʘʨʠʥʩʢʦʛʦ ʭʨʝʙʪʘ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʯʝʪʢʦ ʦʪʜʝʣʷʝʪ ʝʛʦ ʦʪ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʇʝʰʪʘ-
ʩʘʨʩʢʦʛʦ ʭʨʝʙʪʘ. ɺ ʝʝ ʬʦʨʤʠʨʦʚʘʥʠʠ ʙʦʣʴʰʫʶ ʨʦʣʴ ʠʛʨʘʣʠ ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʩʝʚʝ-
ʨʦ-ʟʘʧʘʜ-ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ, ʢ ʢʦʪʦʨʳʤ ʥʳʥʝ ʧʨʠʫʨʦʯʝʥʳ ʜʦʣʠʥʳ ʊʘʥʛʷʨʶ ʠ 
ʝʝ ʣʝʚʳʭ ʧʨʠʪʦʢʦʚ, ʘ ʪʘʢʞʝ ʜʦʣʠʥʘ ɺʝʰʘʨʶ. 

ʉʢʣʘʜʯʘʪʦ-ʛʣʳʙʦʚʳʝ ʤʦʨʬʦʩʪʨʫʢʪʫʨʳ ʙʣʘʛʦʜʘʨʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʤʫ ʭʘʨʘʢʪʝ-
ʨʫ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ, ʘʢʪʠʚʥʦ ʧʨʦʷʚʠʚʰʝʤʫʩʷ ʚ ʥʦʚʝʡʰʝʤ ʵʪʘʧʝ ʪʝʢʪʦʛʝʥʝʟʘ, 
ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʜʠʟʲʶʥʢʪʠʚʥʦʡ ʬʦʨʤʝ, ʠʤʝʶʪ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ. ʆʪʤʝʪʠʤ ʦʩʥʦʚ-
ʥʳʝ ʠʟ ʥʠʭ.  

ɸʩʪʘʨʠʥʩʢʠʡ ʛʦʨʩʪ-ʘʥʪʠʢʣʠʥʦʨʥʳʡ ʭʨʝʙʝʪ ʟʘʥʠʤʘʝʪ ʶʛʦ-ʚʦʩʪʦʯʥʫʶ ʯʘʩʪʴ ʊʘ-
ʣʳʰʩʢʦʛʦ ʛʦʨʩʪ-ʘʥʪʠʢʣʠʥʦʨʥʦʛʦ ʭʨʝʙʪʘ ʠ ʚ ʩʪʨʫʢʪʫʨʥʦʤ ʦʪʥʦʰʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʜ-
ʥʦʠʤʝʥʥʦʤʫ ʩʣʦʞʥʦ ʧʦʩʪʨʦʝʥʥʦʤʫ ʧʦʜʥʷʪʠʶ ʛʦʨʩʪʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʍʨʝʙʝʪ ʷʚʣʷʝʪʩʷ 
ʟʦʥʦʡ ʠʥʪʝʥʩʠʚʥʳʭ ʧʦʜʥʷʪʠʡ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʛʣʫʙʦʢʠʤ ʚʨʝʟʦʤ ʜʦʣʠʥ ʨʝʢ ʚ ʝʛʦ 
ʩʢʣʦʥʳ. ʆʙʱʘʷ ʘʤʧʣʠʪʫʜʘ ʥʦʚʝʡʰʠʭ ʧʦʜʥʷʪʠʡ ʩ ʫʯʝʪʦʤ ʜʝʥʫʜʘʮʠʦʥʥʦʛʦ ʩʨʝʟʘ ʜʦʩʪʠʛʘ-
ʝʪ 2200-2300 ʤ [5]. 

ʇʦ ʜʘʥʥʳʤ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʤʦʨʬʦ-ʩʪʨʫʢʪʫʨʳ ʚʳʜʝ-
ʣʷʶʪʩʷ ʜʚʘ ʠʥʪʝʥʩʠʚʥʦ ʨʘʩʯʣʝʥʝʥʥʳʭ ʙʣʦʢʘ, ʦʛʨʘʥʠʯʝʥʥʳʝ ʨʘʟʨʳʚʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ. 
ʇʝʨʚʳʡ, ʧʨʠʧʦʜʥʷʪʳʡ ʙʣʦʢ, ʨʘʩʧʦʣʦʞʝʥ ʤʝʞʜʫ ɹʠʣʷʩʘʨ-ɸʩʭʘʥʘʢʝʨʘʥʩʢʠʤ ʠ ʃʷʞʠ-
ʇʝʥʩʘʨʩʢʠʤ ʧʦʧʝʨʝʯʥʳʤʠ ʨʘʟʣʦʤʘʤʠ. ɺʪʦʨʦʡ, ʦʧʫʱʝʥʥʳʡ ʙʣʦʢ, ï ʤʝʞʜʫ ʃʷʞʠ-
ʇʝʥʩʘʨʩʢʠʤ ʠ ʊʘʥʛʝʚʘʥ-ʉʠʦʚʩʢʠʤ ʨʘʟʣʦʤʘʤʠ. 

ʂʶʤʶʨʢʝʡʩʢʘʷ ʢʫʧʦʣʦʚʠʜʥʘʷ ʚʦʟʚʳʰʝʥʥʦʩʪʴ ʨʘʩʧʦʣʦʞʝʥʘ ʤʝʞʜʫ ɻʦʩʤʘʣʠʘʥ-
ʩʢʦʡ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʠ ɼʳʤʘʥʩʢʦʡ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʢʦʪʣʦʚʠʥʘʤʠ. ʄʦʨʬʦʩʪʨʫʢʪʫʨʘ ʭʘ-
ʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʷʤʳʤ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʨʝʣʴʝʬʦʤ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʠʙʦʣʝʝ ʧʨʠʧʦʜʥʷʪʦʡ 
ʯʘʩʪʠ ʊʘʣʳʰʩʢʦʛʦ ʘʥʪʠʢʣʠʥʦʨʥʦʛʦ ʭʨʝʙʪʘ. ʍʘʨʘʢʪʝʨʥʳʤʠ ʯʝʨʪʘʤʠ ʝʝ ʷʚʣʷʶʪʩʷ ʠʥʪʝʥ-
ʩʠʚʥʦʩʪʴ ʨʘʩʯʣʝʥʝʥʠʷ ʠ ʢʦʥʪʨʘʩʪʥʦʩʪʴ ʨʝʣʴʝʬʘ, ʥʘʣʠʯʠʝ ʛʣʫʙʦʢʠʭ ʜʦʣʠʥ ʠ ʢʨʫʪʳʭ ʩʪʫ-
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ʧʝʥʯʘʪʳʭ ʩʢʣʦʥʦʚ. ʅʘ ʚʦʜʦʨʘʟʜʝʣʝ ʨʘʩʧʦʣʦʞʝʥʳ ʨʷʜ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʩʨʝʜʥʝʛʦ 
ʵʦʮʝʥʘ. ʃʘʚʳ, ʠʟʣʠʚʰʠʝʩʷ ʠʟ ʵʪʠʭ ʮʝʥʪʨʦʚ, ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʩʢʣʦʥʝ ʦʙʨʘʟʫʶʪ ʩʣʘʙʦ 
ʨʘʩʯʣʝʥʝʥʥʳʝ ʧʣʘʪʦ. ɺ ʧʨʝʜʝʣʘʭ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʚʳʜʝʣʷʝʪʩʷ ʨʷʜ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʤʦʨ-
ʬʦʩʪʨʫʢʪʫʨ. ʆʥʘ ʩʣʦʞʝʥʘ ʩʢʣʘʜʯʘʪʦ-ʚʫʣʢʘʥʦʛʝʥʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʠ ʦʩʘʜʦʯʥʦ-
ʪʫʬʦʛʝʥʥʦʡ (ʬʣʠʰʦʠʜʥʦʡ) ʪʦʣʱʝʡ ʚʝʨʭʥʝʛʦ ʵʦʮʝʥʘ [2]. 

ɻʳʟʳʣʛʘʠʥʩʢʠʡ ʧʦʧʝʨʝʯʥʳʡ ʛʦʨʩʪʦʚʳʡ ʭʨʝʙʝʪ ʨʘʩʧʦʣʦʞʝʥ ʤʝʞʜʫ ɺʠʣʷʰʯʘʝʤ ʠ 
ɹʦʣʛʘʨʯʘʝʤ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʜʥʦʠʤʝʥʥʦʤʫ ʧʦʧʝʨʝʯʥʦʤʫ ʧʦʜʥʷʪʠʶ, ʩʦʝʜʠʥʷʶʱʝʤʫ 
ʇʝʰʪʘʩʘʨʩʢʠʡ ʭʨʝʙʝʪ ʩ ɹʫʨʦʚʘʨʩʢʠʤ. ʉʝʚʝʨʦ-ʟʘʧʘʜʥʳʡ ʩʢʣʦʥ ʭʨʝʙʪʘ, ʦʙʨʘʱʝʥʥʳʡ ʢ 
ʜʦʣʠʥʝ ɹʦʣʛʘʨʯʘʷ, ʧʦʣʦʛʠʡ, ʩʣʘʙʦ ʨʘʩʯʣʝʥʝʥ ʦʚʨʘʞʥʦ-ʙʘʣʦʯʥʦʡ ʩʝʪʴʶ. ʅʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ 
ʥʘʯʠʥʘʝʪʩʷ ʦʪ ʛ. ʐʠʰʥʦʚʘʨ ʠ ʧʨʦʩʪʠʨʘʝʪʩʷ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ, ʧʦʩʪʝʧʝʥʥʦ 
ʩʥʠʞʘʷʩʴ ʫ ʛ. ɺʝʣʠʜʘʛ, ʫʧʠʨʘʝʪʩʷ ʚ ɹʫʨʦʚʘʨʩʢʠʡ ʭʨʝʙʝʪ. ɺʦʜʦʨʘʟʜʝʣ ʭʨʝʙʪʘ ʠʤʝʝʪ ʤʷʛ-
ʢʠʝ ʦʯʝʨʪʘʥʠʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥ ʢʫʧʦʣʦʦʙʨʘʟʥʳʤʠ ʚʦʟʚʳʰʝʥʥʦʩʪʷʤʠ ʠ ʨʘʟʜʝʣʷʶʰʠʤʠ ʠʭ 
ʩʝʜʣʦʚʠʥʘʤʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʘʥʪʠʢʣʠʥʘʣʴʥʳʤʠ ʠ ʩʠʥʢʣʠʥʘʣʴʥʳʤʠ 
ʩʪʨʫʢʪʫʨʘʤʠ. 

ʉʘʨʧ-ʗʨʜʳʤʣʠʥʩʢʠʡ ʤʦʥʦʢʣʠʥʘʣʴʥʳʡ ʭʨʝʙʝʪ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʶʛʦ- ʟʘʧʘʜʥʦʤʫ 
ʢʨʳʣʫ ɹʦʟʘʡʨʘʥʩʢʦʡ ʩʠʥʢʣʠʥʘʣʠ. ʖʞʥʳʡ ʩʢʣʦʥ ʭʨʝʙʪʘ ʩʪʫʧʝʥʯʘʪʳʡ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʣʠ-
ʪʦʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʩʣʘʛʘʶʱʠʭ ʧʦʨʦʜ, ʘ ʪʘʢʞʝ ʨʘʟʣʦʤʘʤʠ ʠ ʨʘʟʨʳʚʘʤʠ ʩʝʚʝʨʦ-
ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ. ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʠ ʵʨʦʟʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ɺʠʣʷʰʯʘʷ, 
ʦʜʥʘʢʦ ʥʘ ʩʢʣʦʥʘʭ ʥʝ ʩʦʭʨʘʥʠʣʠʩʴ ʩʣʝʜʳ ʨʝʯʥʳʭ ʦʪʣʦʞʝʥʠʡ. ʋ ʩ.ʩ. ʇʝʨʝʤʙʝʣʴ ʠ ɸʙ-
ʜʳʥʣʳ ʥʘ ʩʢʣʦʥʘʭ ʦʙʥʘʞʘʶʪʩʷ ʢʦʨʝʥʥʳʝ ʧʦʨʦʜʳ, ʦʙʨʘʟʫʶʱʠʝ ʩʪʫʧʝʥʯʘʪʳʝ ʢʘʨʥʠʟʳ ʠ 
ʫʩʪʫʧʳ. ʈʝʣʴʝʬ ʚʦʜʦʨʘʟʜʝʣʘ ʠʤʝʝʪ ʤʷʛʢʠʝ ʦʯʝʨʪʘʥʠʷ, ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʡ ʩʢʣʦʥ ʫʤʝʨʝʥʥʦ 
ʨʘʩʯʣʝʥʝʥ. 

ʇʦʯʛʦʥʩʢʠʡ ʤʦʥʦʢʣʠʥʘʣʴʥʳʡ ʭʨʝʙʝʪ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʣʝʚʦʙʝʨʝʞʴʝ ʃʷʥʢʷʨʘʥʯʘʷ ʠ 
ʚ ʩʪʨʫʢʪʫʨʥʦʤ ʦʪʥʦʰʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤʫ ʢʨʳʣʫ ʃʝʨʠʢʩʢʦʛʦ ʩʠʥʢʣʠ-
ʥʦʨʠʷ. ʍʨʝʙʝʪ ʠʤʝʝʪ ʦʙʱʝʢʘʚʢʘʟʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʦʩʪʠʨʘʥʠʷ ʠ ʨʝʟʢʦ ʘʩʠʤʤʝʪʨʠʯʥʦʝ 
ʩʪʨʦʝʥʠʝ ï ʢʨʫʪʦʡ ʶʛʦ- ʟʘʧʘʜʥʳʡ ʠ ʧʦʣʦʛʠʡ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʡ ʩʢʣʦʥʳ, ʩʚʷʟʘʥʥʦʝ ʩ ʛʣʫ-
ʙʠʥʥʳʤʠ ʨʘʟʣʦʤʦʤ, ʧʨʦʭʦʜʷʱʠʤ ʚʜʦʣʴ ʜʦʣʠʥʳ ʃʷʥʢʷʨʘʥʯʘʷ (ʟʜʝʩʴ ʨʝʢʘ ʩʧʨʷʤʣʝʥʘ). ʆʪ 
ʚʦʜʦʨʘʟʜʝʣʘ ʭʨʝʙʪʘ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪʭʦʜʷʪ ʙʦʢʦʚʳʝ ʛʨʷʜʳ, ʢʦʪʦʨʳʝ ʬʦʨ-
ʤʠʨʦʚʘʣʠʩʴ ʤʝʞʜʫ ʧʦʧʝʨʝʯʥʳʤʠ ʨʘʟʣʦʤʘʤʠ ʠ ʨʘʟʨʳʚʘʤʠ. 

ʗʨʜʳʤʣʠʥʩʢʘʷ ʛʨʘʙʝʥ-ʩʠʥʢʣʠʥʦʨʥʘʷ ʚʥʫʪʨʠʛʦʨʥʘʷ ʢʦʪʣʦʚʠʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʤʝʞ-
ʜʫ ʇʝʰʪʘʩʘʨʩʢʠʤ ʤʦʥʦʢʣʠʥʦʨʥʳʤ ʠ ɹʫʨʦʚʘʨʩʢʠʤ ʘʥʪʠʢʣʠʥʦʨʥʳʤ ʭʨʝʙʪʘʤʠ ʠ ʟʘʥʠʤʘʝʪ 
ʙʘʩʩʝʡʥ ɸʣʘʰʘʯʘʷ ʠ ʩʨʝʜʥʝʝ ʪʝʯʝʥʠʝ ɺʠʣʷʰʯʘʷ. ʇʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʦʥʘ ʷʚʣʷʝʪʩʷ ʧʨʷ-
ʤʦʡ (ʩʠʥʢʣʠʥʦʨʥʦʡ) ʠ ʫʥʘʩʣʝʜʦʚʘʥʥʦʡ ʤʦʨʬʦʩʪʨʫʢʪʫʨʦʡ, ʟʘʨʦʜʠʚʰʝʡʩʷ ʥʘ ʤʝʩʪʝ ʧʦʟʜ-
ʥʝʘʣʴʧʠʡʩʢʦʛʦ ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʦʛʦ ʧʨʦʛʠʙʘ. ɺ ʩʪʨʫʢʪʫʨʥʦʤ ʦʪʥʦʰʝʥʠʠ ʢʦʪʣʦʚʠʥʘ ʚ ʦʩ-
ʥʦʚʥʦʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʗʨʜʳʤʣʠʥʩʢʦʤʫ ʩʠʥʢʣʠʥʦʨʠʶ, ʢʦʪʦʨʳʡ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ, ʚ ʨʘʡʦʥʝ 
ʩʣʠʷʥʠʷ ɼʦʙʶʨʯʘʷ ʩ ɸʣʘʰʘʯʘʝʤ, ʧʨʠʤʳʢʘʝʪ ʢ ʃʝʨʠʢʩʢʦʤʫ ʩʠʥʢʣʠʥʦʨʠʶ. ʂʦʪʣʦʚʠʥʘ ʥʘ 
ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʦʪʢʨʳʚʘʝʪʩʷ ʚ ʩʦʧʨʝʜʝʣʴʥʳʝ ʨʘʡʦʥʳ ʀʨʘʥʩʢʦʛʦ ɸʟʝʨʙʘʡʜʞʘʥʘ. ʉʝʚʝʨʦ-
ʟʘʧʘʜʥʳʡ ʙʦʨʪ ʢʦʪʣʦʚʠʥʳ ʧʨʠʩʣʦʥʷʝʪʩʷ ʢ ɻʳʟʳʣʛʘʠʥʩʢʦʤʫ ʧʦʧʝʨʝʯʥʦʤʫ ʧʦʜʥʷʪʠʶ, 
ʷʚʣʷʶʱʝʤʫʩʷ ʛʨʘʥʠʮʝʡ ʤʝʞʜʫ ʗʨʜʳʤʣʠʥʩʢʦʡ ʢʦʪʣʦʚʠʥʦʡ ʠ ɼʝʰʪʠ-ʄʫʛʘʥʩʢʠʤ ʧʨʦ-
ʛʠʙʦʤ. ʆʥʘ ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʢʦʪʣʦʚʠʥ ʊʘʣʳʰʩʢʠʭ ʛʦʨ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʨʝʣʴʝʬʘ ʥʝ 
ʠʤʝʝʪ, ʭʦʨʦʰʦ ʪʝʨʨʘʩʠʨʦʚʘʥʘ. ʊʝʢʪʦʥʠʯʝʩʢʠʡ ʨʝʞʠʤ ʝʝ ʙʳʣ ʩʣʦʞʥʳʤ. ʆ ʩʦʚʨʝʤʝʥʥʦʤ 
ʧʦʜʥʷʪʠʠ ʝʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʥʘʣʠʯʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʤʦʣʦʜʳʭ ʠ ʛʣʫʙʦʢʠʭ ʵʨʦʟʠʦʥʥʳʭ 
ʚʨʝʟʦʚ. 

ʂʦʪʣʦʚʠʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʠʧʠʯʥʳʤ ʵʨʦʟʠʦʥʥʳʤ ʩʨʝʜʥʝ- ʠ ʥʠʟʢʦʛʦʨʥʳʤ ʨʝʣʴ-
ʝʬʦʤ ʩ ʛʫʩʪʦʡ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʴʶ, ʧʨʠʥʘʜʣʝʞʘʱʝʡ ʙʘʩʩʝʡʥʫ ɺʠʣʷʰʯʘʷ, ʢʦʪʦʨʘʷ 
ʧʝʨʝʩʝʢʘʝʪ ʝʝ ʚ ʧʦʧʝʨʝʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʠ ʧʨʦʜʦʣʴʥʦʡ ʜʦʣʠʥʳ ɸʣʘʰʘʯʘʷ, ʷʚʣʷʶʱʝʡʩʷ 
ʚʝʨʭʥʠʤ ʠ ʯʘʩʪʠʯʥʦ ʩʨʝʜʥʠʤ ʫʯʘʩʪʢʦʤ ʜʦʣʠʥʳ ʃʷʥʢʷʨʘʥʯʘʷ. 

ɿʘʢʣʶʯʝʥʠʝ 
1. ʊʝʢʪʦʥʠʯʝʩʢʠʝ ʠ ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚʢʫʧʝ ʦʙʨʘʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʛʝʥʝʪʠ-
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ʯʝʩʢʠʝ ʪʠʧʳ ʤʦʨʬʦʩʪʨʫʢʪʫʨ.  
2. ɺ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʦʨʬʦʩʪʨʫʢʪʫʨ ʚʘʞʥʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʨʘʟʨʳʚʥʳʤ ʥʘʨʫ-

ʰʝʥʠʷʤ. 
3. ʉʢʣʘʜʯʘʪʳʝ ʠ ʩʢʣʘʜʯʘʪʦ-ʛʣʳʙʦʚʳʝ ʤʦʨʬʦʩʪʨʫʢʪʫʨʳ ʦʪʥʦʩʷʪʩʷ ʢ ʤʦʨʬʦʪʝʢʪʦ-

ʪʫʨʥʦʤʫ ʪʠʧʫ.  

 

ʃʀʊɽʈɸʊʋʈɸ 
1. ɸʟʠʟʙʝʢʦʚ ʐ.ɸ., ɹʘʛʠʨʦʚ ɸ.ʕ., ʀʩʤʘʠʣ-ʟʘʜʝ ɸ.ɼ.ʊʝʢʪʦʥʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʊʘ-

ʣʳʰʘ ʠ ʝʛʦ ʩʚʷʟʴ ʩ ʕʣʴʙʫʨʩʦʤ ʠ ʄʘʣʦʤ ʂʘʚʢʘʟʦʤ / ɻʝʦʪʝʢʪʦʥʠʢʘ. ï 1971. ˉ3. ï ʉ.74-86.  
2. ɸʟʠʟʙʝʢʦʚ ʐ.ɸ., ɹʘʛʠʨʦʚ ɸ.ʕ., ɺʝʣʠʝʚ ʄ.ʄ., ʀʩʤʘʠʣ-ʟʘʜʝ ɸ.ɼ. ʠ ʜʨ. ɻʝʦʣʦʛʠʷ 

ʠ ʚʣʢʘʥʠʟʤ ʊʘʣʳʰʘ. ï ɹʘʢʫ: ʕʣʤ, 1979. ï 239 ʩ. 
3.  ɸʣʠʟʘʜʝ ʕ.ʂ., ʊʘʥʨʳʚʝʨʜʠʝʚ ʍ.ʂ., ʍʘʣʠʣʦʚ ɻ.ɸ. ʠ ʜʨ. ɻʝʦʛʨʘʬʠʷ ɸʟʝʨʙʘʡ-

ʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ʊʦʤ 1. ʌʠʟʠʯʝʩʢʘʷ ʛʝʦʛʨʘʬʠʷ. ɻʝʦʤʦʨʬʦʣʦʛʠʷ. ï ɹʘʢʫ: ɸʚʨʦʨʘ, 
2014. ï ʉ. 127-132. 

4. ɸʥʪʦʥʦʚ ɹ.ɸ., ɻʘʜʞʠʝʚ ɺ.ɼ. ʄʦʨʬʦʩʪʨʫʢʪʫʨʳ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʉʉʉʈ. ʄʦʨ-
ʬʦʩʪʨʫʢʪʫʨʳ ʊʘʣʳʱʘ. ʌʦʥʜ ʀʥʩʪʠʪʫʪʘ ɻʝʦʛʨʘʬʠʠ ɸʅ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʉʉʈ. ï ɹʘʢʫ, 
1980. ï 131 ʩ.  

5. ɻʘʜʞʠʝʚ ɺ.ɼ. ʆ ʚʝʣʠʯʠʥʝ ʜʝʥʫʜʘʮʠʦʥʥʦʛʦ ʩʨʝʟʘ ʊʘʣʳʰʘ. ɼɸʅ ɸʟʝʨʙʘʡʜʞʘʥ-
ʩʢʦʡ ʉʉʈ. ˉ11. ï ɹʘʢʫ: ʕʣʤ, 1986. ï ʉ. 82-85. 

6. ʂʝʥʛʝʨʣʠ ʊ.ʅ. ɻʝʦʣʦʛʠʷ ɸʟʝʨʙʘʡʜʞʘʥʘ. ʊʦʤ IV. ʊʝʢʪʦʥʠʢʘ. ï ɹʘʢʫ, 2005. ï ʉ. 
32-34.  

 

 

ʉʆɺʈɽʄɽʅʅʓɽ ʄɽʊʆɼʓ ɻɽʆʕʂʆʃʆɻʀʏɽʉʂʀʍ ʀʉʉʃɽɼʆɺɸʅʀʁ  

ʆʉʆɹʆ ʆʍʈɸʅʗɽʄʓʍ ʇʈʀʈʆɼʅʓʍ ʊɽʈʈʀʊʆʈʀʁ 

 

ʄ.ʄ. ɼʘʤʙʝ, ʃ.ɸ. ʄʝʞʦʚʘ 

Rybalova96@mail.ru 

 

ɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɺʦʨʦʥʝʞ, ʈʦʩʩʠʷ 

 

ʉʧʝʮʠʬʠʢʘ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʟʫʯʝʥʠʠ ʪʝʨʨʠʪʦʨʠʠ 

ʢʘʢ ʦʙʲʝʢʪʘ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʦʙʲʝʢʪʘ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʠʟʤʝʥʷʶʱʝʛʦʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʨʝʤʝʥʠ ʣʘʥʜʰʘʬʪʘ. ʎʝʣʴ ʢʦʤʧʣʝʢʩʥʦʡ ʛʝʦʵʢʦʣʦʛʠʯʝ-

ʩʢʦʡ ʦʮʝʥʢʠ ʪʝʨʨʠʪʦʨʠʠ ï ʚʳʷʚʣʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʚʦʟʥʠʢʥʦ-

ʚʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʤʘʩʰʪʘʙʘ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʭ ʧʨʦʷʚʣʝ-

ʥʠʷ ʥʘ ʢʦʥʢʨʝʪʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʆʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʷʚʣʷʷʩʴ ʫʥʠ-

ʢʘʣʴʥʳʤʠ ʣʘʥʜʰʘʬʪʘʤʠ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʵʪʘʣʦʥʥʳʝ ʦʙʲʝʢʪʳ ʤʦʥʠʪʦʨʠʥʛʘ. ʇʨʠ ʤʠ-

ʥʠʤʠʟʠʨʦʚʘʥʥʦʤ ʪʝʭʥʦʛʝʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʨʝʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʆʆʇʊ ʙʫʜʫʪ ʧʦʢʘʟʳʚʘʪʴ ʦʪʢʣʦʥʝʥʠʝ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʤʝʩʪʥʦʩʪʠ, ʦʢʨʫ-

ʞʘʶʱʝʡ ʠʭ. ʂʦʤʧʣʝʢʩʥʘʷ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʪʝʨʨʠʪʦʨʠʠ ʧʦʟʚʦʣʠʪ ʩʦʩʪʘʚʠʪʴ ʧʝ-

ʨʝʯʝʥʴ ʥʘʧʨʘʚʣʝʥʠʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʦʷʥʠʷ ʩʨʝʜʳ, ʦʧʨʝʜʝʣʠʪ ʵʪʘʣʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ 

ʛʨʘʥʠʮʳ ʥʦʨʤʳ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʝʪʦʜʳ ʛʝʦʛʨʘ-

ʬʠʠ, ʵʢʦʣʦʛʠʠ, ʙʠʦʣʦʛʠʠ. ɻʝʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʘʥʥʳʭ ʥʘʫʢ 

ʥʘʟʥʘʯʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʧʨʠʚʦʜʠʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʛʝʦ-

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ. ʅʝʦʙʭʦʜʠʤʦ 

ʦʧʨʝʜʝʣʠʪʴ ʙʦʣʝʝ ʪʦʯʥʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʜʣʷ ʨʘʟʚʠʪʠʷ ʤʝʪʦʜʦʣʦʛʠʠ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʥʘʫʢʠ ʠʤʝʶʪ ʦʙʱʠʝ ʯʝʨʪʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʝʪʦʜʦʚ ʠʩ-
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ʩʣʝʜʦʚʘʥʠʷ ʥʘ ʦʙʱʝʥʘʫʯʥʳʝ ʠ ʯʘʩʪʥʳʝ, ʧʦ ʚʨʝʤʝʥʠ ʧʦʷʚʣʝʥʠʷ ï ʪʨʘʜʠʮʠʦʥʥʳʝ ʠ ʥʦʚʳʝ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʆʆʇʊ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʢʘʢ ʥʦ-

ʚʳʝ ʤʝʪʦʜʳ, ʧʦʷʚʠʚʰʠʝʩʷ ʙʣʘʛʦʜʘʨʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʨʳʚʘʤ, ʪʘʢ ʠ ʪʨʘʜʠʮʠʦʥʥʳʝ 

ʩʧʦʩʦʙʳ ʠʟʫʯʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʥʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ. 

ɼʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʫʯʝʥʠʷ ʦʩʦʙʦ 

ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʤʙʠʥʠʨʦʚʘʥʠʝ ʤʝʪʦʜʦʚ. ʉʨʝʜʠ ʪʨʘ-

ʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʥʝ ʠʟʤʝʥʠʣʘʩʴ ʨʦʣʴ ʦʧʠʩʘʥʠʷ, ʩʨʘʚʥʝʥʠʷ, ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, ʨʘʡʦ-

ʥʠʨʦʚʘʥʠʷ, ʧʘʣʝʦʛʨʘʬʠʯʝʩʢʦʛʦ, ʣʘʥʜʰʘʬʪʥʦʛʦ. ɼʘʥʥʳʝ ʤʝʪʦʜʳ ʦʙʦʛʘʪʠʣʠʩʴ ʟʘ ʩʯʝʪ 

ʚʥʝʜʨʝʥʠʷ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʧʦʜʭʦʜʘ ʠ ʫʩʠʣʠʣʠ ʩʚʦʶ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ. ʆʧʨʝʜʝʣʠʤ 

ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʤʝʪʦʜʦʚ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʦʩʦʙʦ 

ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ.  

ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʤʝʪʦʜ ʦʩʪʘʝʪʩʷ ʦʩʥʦʚʥʳʤ ʚ ʜʝʤʦʥʩʪʨʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʚʨʝʤʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʨʨʠʪʦʨʠʠ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʨʝʦʙʨʘʟʦʚʘʣʩʷ ʙʣʘʛʦʜʘʨʷ ʚʢʣʶʯʝ-

ʥʠʶ ʚ ʥʝʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ, ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ. 

ʆʙʦʛʘʱʝʥʠʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ 

ʥʘʙʣʶʜʝʥʠʷ. ʉʨʝʜʠ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʚʳʜʝʣʠʣʠʩʴ: ʢʘʨʪʦʤʝʪʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʢʘʨʪʦʛʨʘʬʠ-

ʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʢʘʨʪʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ. ʄʝʪʦʜ ʩʦʟʜʘʥʠʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʭ ʤʦʜʝʣʝʡ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʛʠʧʦʪʝʪʠʯʝʩʢʠʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʠʟʤʝʥʝʥʠʶ ʩʦʩʪʦʷ-

ʥʠʷ ʆʆʇʊ ʙʝʟ ʚʨʝʜʘ ʜʣʷ ʧʨʠʨʦʜʳ ʩ ʚʳʷʚʣʝʥʠʝʤ ʦʧʪʠʤʘʣʴʥʳʭ ʧʫʪʝʡ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘ-

ʥʠʷ. ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʨʝʜʩʪʚʘʤʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʦʮʝ-

ʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʧʨʠʨʦʜʳ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʥʘ ʙʦʣʴʰʦʡ ʧʣʦʱʘʜʠ. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʚʳʷʚʣʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ.  

ɻʨʫʧʧʘ ʤʝʪʦʜʦʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʪʘʢʞʝ ʠʤʝʝʪ ʢʣʘʩʩʠʬʠʢʘʮʠʶ: ʬʘʢʪʦʣʦʛʠʯʝʩʢʠʡ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʵʢʩʧʝʨʪʠʟʘ. ɻʝʦʛʨʘʬʠʯʝʩʢʠʡ ʧʨʦʛʥʦʟ ʜʣʷ ʆʆʇʊ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʤʝʨ ʩʦʭʨʘʥʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʨʝʜʳ, ʚʳʷʚʣʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʷ ʧʨʦʮʝʩʩʦʚ ʧʦ ʘʨʝʘʣʘʤ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʤʝʥʝʥʠʡ. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʡ ʧʨʠ-

ʨʦʜʥʳʭ ʩʠʩʪʝʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ. ʇʦ ʧʨʠʟʥʘʢʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʦʩʥʦʚʘʥʠʷ ʦʥʠ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʭ ʢʣʘʩʩʘ: ʬʘʢʪʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, 

ʤʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʝʨʪʠʟʳ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ï ʬʘʢʪʦʣʦʛʠʯʝʩʢʠʡ 

ʤʝʪʦʜ, ʩʫʱʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ ʩʚʷʟʝʡ ʤʝʞʜʫ 

ʦʙʲʝʢʪʘʤʠ, ʧʦʩʪʨʦʝʥʠʠ ʨʷʜʦʚ ʜʘʥʥʳʭ ʩ ʚʳʷʚʣʝʥʠʝʤ ʥʦʚʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ʂ ʬʘʢʪʦʣʦʛʠʯʝ-

ʩʢʠʤ ʤʝʪʦʜʘʤ ʦʪʥʦʩʠʪʩʷ ʤʝʪʦʜ ʵʢʩʪʨʘʧʦʣʷʮʠʠ, ʘʥʘʣʦʛʠʡ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦ-

ʩʪʝʡ. ʇʦʣʫʯʘʝʤʳʝ ʥʦʚʳʝ ʜʘʥʥʳʝ ʚʳʨʘʞʘʶʪʩʷ ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ ʩʚʷʟʝʡ, ʫʨʘʚʥʝʥʠʡ ʨʝʛʨʝʩ-

ʩʠʠ, ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʪʘʙʣʠʮ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʛʥʦʟʘ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʤʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʇʨʦʛʥʦʟ ʩʦʩʪʘʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʜʝʣʝʡ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʩʠʩʪʝʤ. ʄʝʪʦʜʳ ʵʢʩʧʝʨʪʠʟʳ ʦʩʥʦ-

ʚʘʥʳ ʥʘ ʚʳʷʚʣʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʧʨʠʨʦʜʳ ʧʫʪʝʤ ʠʟʫʯʝʥʠʷ ʤʥʝʥʠʷ ʵʢʩʧʝʨʪʦʚ [1]. 
ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʷʚʣʝʥʠʡ ʠ ʧʨʦ-

ʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʠʤʝʶʪ ʧʦʩʪʦʷʥʥʳʭ ʠʩʭʦʜʦʚ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ʢ ʪʘʢʠʤ ʷʚʣʝʥʠʷʤ 
ʦʪʥʦʩʷʪʩʷ ʧʦʢʘʟʘʪʝʣʠ ʢʣʠʤʘʪʘ, ʯʠʩʣʝʥʥʦʩʪʴ ʚʠʜʦʚ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʪʘʢʞʝ ʦʮʝ-
ʥʠʚʘʶʪ ʩʪʝʧʝʥʴ ʫʩʪʦʡʯʠʚʦʩʪʠ ʷʚʣʝʥʠʡ, ʦʧʨʝʜʝʣʷʶʪ ʘʙʩʦʣʶʪʥʳʝ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʧʦʢʘ-
ʟʘʪʝʣʠ, ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ ʠ ʩʠʥʪʝʟ [1]. ʆʩʥʦʚʥʳʝ ʤʝʪʦʜʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ 
ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ï ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ, ʨʝʛʨʝʩʩʠʦʥʥʳʡ, ʬʘʢʪʦʨʥʳʡ, 
ʢʣʘʩʪʝʨʥʳʡ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ, ʣʠʥʝʡʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʪʝʦʨʠʷ ʛʨʘʬʦʚ. 

ɸʵʨʦʢʦʩʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʆʆʇʊ ʧʦʢʘʟʳʚʘʶʪ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 
ʩʪʨʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʠ ʚ ʛʨʘʥʠʮʘʭ ʦʙʲʝʢʪʦʚ, ʢʦʤʧʦʥʝʥʪʦʚ ʩʨʝʜʳ 
ʩ ʧʦʤʦʱʴʶ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʩʥʠʤʢʦʚ [1]. ɸʵʨʦʢʦʩʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʜʘʪʴ 
ʚʠʟʫʘʣʴʥʫʶ ʦʮʝʥʢʫ ʤʝʩʪʥʦʩʪʠ, ʫʪʦʯʥʠʪʴ ʛʨʘʥʠʮʳ ʠ ʧʦʣʦʞʝʥʠʝ ʦʙʲʝʢʪʦʚ. ɸʵʨʦʢʦʩʤʠʯʝ-
ʩʢʠʝ ʩʧʦʩʦʙʳ ʠʟʫʯʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʘʥʘʣʠʟʘ ʤʝʪʝʦʨʦʣʦʛʠʯʝ-
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ʩʢʠʭ, ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, ʛʝʦʣʦʛʠʯʝʩʢʠʭ, ʧʦʯʚʝʥʥʳʭ, ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ, ʛʠʜʨʦʛʨʘʬʠʯʝ-
ʩʢʠʭ ʦʙʲʝʢʪʦʚ ʠ ʷʚʣʝʥʠʡ. 

ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʤʝʪʦʜ ʠʟ-ʟʘ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʝʰʘʝʤʳʭ ʠʤ ʟʘʜʘʯ 
ʚʳʜʝʣʷʝʪʩʷ ʦʪʜʝʣʴʥʦ ʦʪ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ. ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɻʀʉ-
ʪʝʭʥʦʣʦʛʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʙʘʟʳ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ɹʘʟʳ ʜʘʥʥʳʭ ʠʤʝʶʪ 
ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʧʨʠʚʷʟʢʫ [2]. ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʠʤʝʥʝʥʠʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʝʪʦʜʘ 
ʷʚʣʷʶʪʩʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʧʦ ʆʆʇʊ, ʧʨʦʚʝʜʝʥʠʝ ʨʘʩʯʝʪʦʚ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʦʙʲʝʢʪʦʚ, ʚʳʚʦʜ ʥʘʛʣʷʜʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʦʙʦʙʱʝ-
ʥʠʷʤ ʚ ʚʠʜʝ ʪʘʙʣʠʮ, ʩʭʝʤ, ʛʨʘʬʠʢʦʚ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʤʝʪʦʜʳ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʆʆʇʊ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʥʘ ʧʦʣʝ-
ʚʳʝ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ. ʂʣʶʯʝʚʳʤ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʵʢʩʧʝʨʠʤʝʥʪʦʤ ʚʳʩʪʫʧʘʝʪ ʤʦʜʝʣʠʨʦʚʘ-
ʥʠʝ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʆʆʇʊ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝ ʤʦʜʝʣʝʡ ʦʙʲ-
ʝʢʪʦʚ, ʷʚʣʝʥʠʡ, ʧʦʚʝʜʝʥʠʷ, ʨʝʟʫʣʴʪʘʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘ-
ʤʠ. ʄʦʜʝʣʠ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ, 
ʜʠʥʘʤʠʢʫ ʧʦʧʫʣʷʮʠʠ ʚʠʜʦʚ, ʩʪʝʧʝʥʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʵʢʦʩʠʩʪʝʤʳ, 
ʠʥʪʝʛʨʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʫʨʦʚʥʷ ʚʣʠʷʥʠʷ ʘʥʪʨʦ-
ʧʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦʣʝʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʚʝʜʝʥʠʠ ʛʝʦʬʠʟʠʯʝ-
ʩʢʠʭ ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ɻʝʦʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ ʧʨʦʜʦʣʞʘʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ [2]. ɽʛʦ ʩʫʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 
ʦʧʨʝʜʝʣʝʥʠʠ ʩʪʝʧʝʥʠ ʢʦʤʬʦʨʪʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʫʩʣʦʚʠʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʜʣʷ ʯʝʣʦʚʝʢʘ. 
ɼʘʥʥʳʡ ʤʝʪʦʜ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʩʨʝʜʫ ʢʘʢ ʩʦʚʦʢʫʧʥʫʶ ʚʟʘʠʤʦʩʚʷʟʴ ʧʨʠʨʦʜʥʦ-
ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʩʠʩʪʝʤʳ. ɺʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʠʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʥʦʛʦ, 
ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʛʫʤʘʥʠʪʘʨʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʦʚ. 

ʀʟ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ʠʛʨʘʝʪ ʨʦʣʴ ʘʥʘ-
ʣʠʟ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʩʣʦʞʥʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʤʝʪʦʜʦʚ. ɼʣʷ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷ ʠʛʨʘʶʪ ʨʦʣʴ ʩʪʨʫʢʪʫʨʥʳʡ ʠ ʧʦʟʠʮʠʦʥʥʳʡ ʘʥʘʣʠʟ. ʉʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ ʨʘʩʩʤʘʪʨʠ-
ʚʘʝʪ ʦʪʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʛʝʦʩʠʩʪʝʤ ʠ ʷʚʣʝʥʠʡ. ʆʥ ʥʘʧʨʘʚʣʝʥ ʥʘ ʚʳʷʚʣʝʥʠʝ ʩʚʷʟʝʡ ʠ 
ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʣʠʷʥʠʷ ʚʥʫʪʨʠ ʩʠʩʪʝʤʳ. ʉʦʯʝʪʘʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 
ʦʙʨʘʪʥʳʭ ʩʚʷʟʝʡ, ʥʘʙʣʶʜʘʶʱʠʭʩʷ ʚ ʛʝʦʩʠʩʪʝʤʘʭ, ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʩʣʦʞʥʳʭ 
çʮʝʧʥʳʭ ʨʝʘʢʮʠʡè, ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʚʦʡʩʪʚ ʛʝʦʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʥʝʚʦʟʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 
ʠ ʧʨʝʜʩʢʘʟʘʪʴ ʩ ʧʦʤʦʱʴʶ ʜʨʫʛʠʭ ʚʠʜʦʚ ʘʥʘʣʠʟʘ. ʇʦʟʠʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 
ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʘ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʪʦʢʦʚ ʚʝ-
ʱʝʩʪʚʘ ʠ ʵʥʝʨʛʠʠ, ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʛʨʘʥʠʮʘʭ ʆʆʇʊ. ʇʦʟʠ-
ʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʤʦʞʝʪ ʦʪʨʘʞʘʪʴ ʤʝʩʪʦ ʚʠʜʘ ʚ ʛʝʦʩʠʩʪʝʤʝ, ʤʝʩʪʦ ʆʆʇʊ ʚ ʩʠʩʪʝʤʝ ʧʨʠ-
ʨʦʜʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. 

ʄʝʪʦʜʳ ʙʠʦʠʥʜʠʢʘʮʠʠ ʦʧʨʝʜʝʣʷʶʪ ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ ʩʦʩʪʦʷʥʠʷ ʩʨʝʜʳ ʩ ʧʦʤʦʱʴʶ 
ʠʟʫʯʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʠʜʦʚ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʆʩʥʦʚʥʳʝ ʧʨʠʤʝʨʳ: ʙʠʦʪʠʯʝʩʢʠʡ 
ʠʥʜʝʢʩ ʠ ʢʦʣʠʯʝʩʪʚʦ ʣʠʰʘʡʥʠʢʦʚ, ʩʦʩʪʦʷʥʠʝ ʭʚʦʠ, ʬʣʫʢʪʫʠʨʫʶʱʘʷ ʘʩʠʤʤʝʪʨʠʷ ʨʘʩʪʝ-
ʥʠʡ ʠ ʞʠʚʦʪʥʳʭ, ʥʘʣʠʯʠʝ ʚʠʜʦʚ-ʠʥʜʠʢʘʪʦʨʦʚ ʚ ʵʢʦʩʠʩʪʝʤʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʧʦʯʚʝ, ʤʠʢ-
ʨʦʙʥʳʡ ʩʦʩʪʘʚ ʚʦʜʦʝʤʦʚ, ʪʨʦʬʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚʦʜʦʝʤʦʚ [2]. ɹʠʦʠʥʜʠʢʘʪʦʨʳ ʚʳʩʪʫʧʘ-
ʶʪ ʷʨʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʧʦ ʥʠʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʨʦʚʝʥʴ 
ʜʦʧʫʩʪʠʤʦʡ ʥʘʛʨʫʟʢʠ, ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʧʫʣʷʮʠʡ, ʬʠʢʩʠʨʫʶʪʩʷ ʠʟʤʝʥʝʥʠʷ. ʄʝʪʦʜ ʙʠʦʪʝ-
ʩʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʳʭ ʠ ʜʦʩʪʫʧʥʳʭ ʚ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷ. ɹʠʦʠʥʜʠʢʘʪʦʨʳ ʥʝ ʥʘʨʫʰʘʶʪ ʢʨʫʛʦʚʦʨʦʪ ʚʝʱʝʩʪʚʘ ʠ ʵʥʝʨʛʠʠ ʚ ʧʨʠʨʦʜʥʳʭ ʩʠʩʪʝ-
ʤʘʭ, ʦʪʨʘʞʘʶʪ ʫʩʧʝʰʥʦʩʪʴ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ɼʣʷ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ ʙʠʦʠʥʜʠʢʘʮʠʷ ʚʳʩʪʫʧʘʝʪ ʢʣʶʯʝʚʳʤ ʩʧʦʩʦʙʦʤ ʚʳʷʚʣʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʩʨʝʜʳ. 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʤʦʞʝʤ ʦʧʨʝʜʝʣʠʪʴ ʩʠʩʪʝʤʫ ʤʝʪʦʜʦʚ ʛʝʦʵʢʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʪʘʙʣ. 1).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʪʦʜʦʣʦʛʠʷ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ 

ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ, ʵʤʧʠʨʠʯʝʩʢʦʛʦ, 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ, ʠʥʜʠʢʘʪʦʨʥʦʛʦ ʧʦʜʭʦʜʦʚ ʠ ʧʨʦ-
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ʛʥʦʟʠʨʦʚʘʥʠʷ. 
 
 

ʊʘʙʣʠʮʘ 1  
ʉʠʩʪʝʤʘ ʤʝʪʦʜʦʚ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʄʝʪʦʜʠʯʝʩʢʠʡ  
ʧʦʜʭʦʜ 

ʇʨʠʤʝʨʳ ʤʝʪʦʜʦʚ 

ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʡ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʢʘʨ-
ʪʦʤʝʪʨʠʷ, ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʌʘʢʪʦʣʦʛʠʯʝʩʢʠʡ (ʤʝʪʦʜ ʙʘʣʦʚ), ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʵʢʩʧʝʨʪʠʟʘ 
ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ, ʨʝʛʨʝʩʩʠʦʥʥʳʡ, ʬʘʢʪʦʨʥʳʡ, ʢʣʘʩʪʝʨʥʳʡ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ, ʣʠʥʝʡʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʪʝʦʨʠʷ 
ʛʨʘʬʦʚ 

ʀʥʜʠʢʘʪʦʨʥʳʡ ɹʠʦʠʥʜʠʢʘʪʦʨʳ 

ɻʝʦʵʢʦʣʦʛʠʯʝʩʢʠʡ 

ɼʠʩʪʘʥʮʠʦʥʥʳʡ ɸʵʨʦʢʦʩʤʠʯʝʩʢʠʡ 

ʊʝʦʨʝʪʠʯʝʩʢʠʡ ɸʥʘʣʠʟ (ʩʪʨʫʢʪʫʨʥʳʡ, ʧʦʟʠʮʠʦʥʥʳʡ) 

ʆʧʠʩʘʥʠʝ 

ʉʨʘʚʥʝʥʠʝ 

ʀʩʪʦʨʠʯʝʩʢʠʡ (ʧʘʣʝʦʛʨʘʬʠʯʝʩʢʠʡ) 

ʕʤʧʠʨʠʯʝʩʢʠʡ  ʄʦʜʝʣʠʨʦʚʘʥʠʝ 

ʇʦʣʝʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ (ʥʘʙʣʶʜʝʥʠʝ, ʛʝʦʬʠʟʠʯʝʩʢʠʝ, ʛʝʦʭʠʤʠ-

ʯʝʩʢʠʝ) 

 

ʀʥʜʠʢʘʮʠʷ ï ʩʘʤʳʡ çʙʝʟʙʦʣʝʟʥʝʥʥʳʡè ʠ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʳʡ ʤʝʪʦʜ ʚʳʷʚʣʝʥʠʷ ʢʘ-

ʯʝʩʪʚʘ ʆʆʇʊ. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɼʠʩʪʘʥʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʦʭʚʘʪʠʪʴ ʙʦʣʴʰʠʝ ʧʦ ʨʘʟʤʝʨʘʤ ʪʝʨʨʠʪʦʨʠʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʩʦʩʝʜʥʠʭ ʩ ʆʆʇʊ ʪʝʨʨʠʪʦʨʠʷʤʠ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʚʦʟʜʝʡʩʪʚʠʷ, 

ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʠʷ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʤʝʩʪ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʠʪʴ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʪʝʥʜʝʥʮʠʠ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ ʚʥʫʪʨʠ ʢʦʤʧʣʝʢʩʘ, ʦʧʨʝʜʝʣʠʪʴ ʩʚʷʟʠ. 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʦʙʦʩʥʦʚʘʥʠʝ ʠ ʦʧʠʩʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʆʆʇʊ. ʕʤʧʠ-

ʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʫʪʝʡ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘ-

ʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ. ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʩʧʦʩʦʙʳ ʦʪʦʙʨʘʞʝʥʠʷ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʩʠʪʫʘʮʠʠ ʜʘʶʪ ʥʘʛʣʷʜʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʠʟʤʝʥʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ 

ʩʨʝʜʳ. ʄʝʪʦʜʳ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʢʘʢ ʪʨʘʜʠʮʠʦʥʥʳʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʦ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʙʝʟʦʧʘʩʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʄʝʪʦʜʦʣʦʛʠʶ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʆʆʇʊ ʤʦʞʝʤ ʦʧʨʝʜʝʣʠʪʴ ʩʣʝʜʫ-

ʶʱʠʤ ʦʙʨʘʟʦʤ: ʥʘ ʵʪʘʧʝ ʩʙʦʨʘ ʜʘʥʥʳʭ ï ʠʥʜʠʢʘʪʦʨʥʳʝ, ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʤʝʪʦʜʳ; ʥʘ ʵʪʘ-

ʧʝ ʘʥʘʣʠʟʘ ï ʪʝʦʨʝʪʠʯʝʩʢʠʝ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʥʘ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ ʧʨʝʜʣʦʞʝʥʠʡ ʦ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʠ ï ʵʤʧʠʨʠʯʝʩʢʠʝ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ, ʥʘ ʵʪʘʧʝ ʜʝʤʦʥʩʪʨʘʮʠʠ ʧʨʝʜʣʦ-

ʞʝʥʠʡ ï ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʆʆʇʊ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʛʝʦ-

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʘʥʘʣʠʟʝ ʧʨʠʨʦʜʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ, ʥʦ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʡ ʠʟʤʝʥʝʥʠʷ ʚ ʩʨʝʜʝ, ʚʳʷʚʣʝʥʠʠ 

ʧʫʪʝʡ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʠʩʢʦʚ, ʟʥʘʯʝʥʠʷ ʆʆʇʊ. 
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ʩʪʠʭʠʠ, ï ʦʛʦʥʴ (ʚʫʣʢʘʥʠʟʤ), ʚʦʜʘ, ʟʝʤʣʷ, ʚʦʟʜʫʭ, ʚ ʯʝʤ é ʥʘʫʢʘ ʠ ʜʦʩʪʠʛʣʘ é ʫʜʠʚʠ-
ʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʥʦ ʥʝ ʠʭ ʩʦʦʪʥʦʰʝʥʠʷ, ʥʝ ʪʘ ʛʝʥʝʪʠʯʝʩʢʘʷ, ʚʝʢʦʚʝʯʥʘʷ, ʠ ʚʩʝʛʜʘ 
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ʠʤʝʥʥʦ ʵʪʠ ʩʦʦʪʥʦʰʝʥʠʷ, ʵʪʠ ʟʘʢʦʥʦʤʝʨʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʩʦʩʪʘʚʣʷʶʪ ʩʫʱʥʦʩʪʴ 
ʧʦʟʥʘʥʠʷ ʝʩʪʝʩʪʚʘ, ʷʜʨʦ ʠʩʪʠʥʥʦʡ ʥʘʪʫʨʬʠʣʦʩʦʬʠʠ, ï ʣʫʯhʫʶ ʠ ʚʳʩʰʫʶ ʧʨʝʣʝʩʪʴ 
ʝʩʪʝʩʪʚʦʟʥʘʥʠʷò [2, ʩ. 317-318].  

ʅʦ çʟʘʚʝʪʳè ɺ.ɺ. ɼʦʢʫʯʘʝʚʘ ʙʦʣʝʝ ʯʝʤ ʟʘ ʩʪʦʣʝʪʥʠʡ ʧʝʨʠʦʜ ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ 
ʜʘʣʝʢʦ ʥʝ ʧʦʣʥʦʩʪʴʶ. ʋʩʧʝʰʥʦ ʨʘʟʚʠʚʘʣʦʩʴ ʩʪʨʫʢʪʫʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʠ 
ʘʨʝʘʣʦʛʠʷ ʦʜʥʦʨʦʜʥʦʩʪʝʡ, ʠʭ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʠ ʪʠʧʦʣʦʛʠʷ. ɸ ʚʦʪ ʟʘʢʦʥʦʤʝʨʥʳʝ ʩʚʷ-
ʟʠ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʨʠʨʦʜʥʳʭ ʩʠʩʪʝʤ ʚʦ ʚʥʫʪʨʝʥʥʝʤ ʣʘʥʜʰʘʬʪʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 
(ʩʦʙʩʪʚʝʥʥʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʛʝʦʩʠʩʪʝʤ), ʤʝʞʜʫ ʥʝʞʠʚʦʡ ʠ ʞʠʚʦʡ ʧʨʠʨʦʜʦʡ ʠ ʬʠʟʠ-
ʢʦ-ʭʠʤʠʯʝʩʢʘʷ ʩʫʱʥʦʩʪʴ ʠʝʨʘʨʭʠʡ ʙʦʣʴʰʝ ʜʝʢʣʘʨʠʨʦʚʘʣʠʩʴ.  

ɼʚʝ ʥʘʫʢʠ ʚʟʷʣʠ ʥʘ ʩʝʙʷ ʩʤʝʣʦʩʪʴ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʨʘʟʚʠʚʘʪʴ ʫʩʪʘʥʦʚʢʠ ɺ.ɺ. 
ɼʦʢʫʯʘʝʚʘ: ʛʝʦʛʨʘʬʠʷ ʧʦʯʚ (ʛʝʦʭʠʤʠʷ ʣʘʥʜʰʘʬʪʘ) ʠ ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʝ. ɼʘʣʝʢʦ ʥʝ ʚʩʝ 
ʫʜʘʣʦʩʴ ʣʘʥʜʰʘʬʪʦʚʝʜʘʤ. ʉʦʭʨʘʥʷʷ ʟʘ ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʝʤ ʪʨʘʜʠʮʠʦʥʥʫʶ ʩʫʱʥʦʩʪʴ 
(ʠʟʫʯʝʥʠʝ ʦʜʥʦʨʦʜʥʦʩʪʝʡ), ʩʣʝʜʫʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʥʦʚʦʝ ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʝ, ʧʨʝʞʜʝ ʚʩʝʛʦ 
ʢʘʢ ʯʘʩʪʴ ʥʘʫʢʠ ʦ ʧʨʠʨʦʜʝ, ʪ.ʝ. ʛʝʦʬʠʟʠʢʠ ʠ ʛʝʦʭʠʤʠʠ.  

ʅʘʧʨʘʚʣʝʥʠʷ ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʷ (ʨʠʩ. 1). ʎʝʥʪʨʘʣʴʥʘʷ ʧʨʦʙʣʝʤʘ ʣʘʥʜʰʘʬʪʦʚʝʜʝ-
ʥʠʷ ï ʠʟʫʯʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʛʝʦʩʠʩʪʝʤ. ʆʥʘ ʧʦʥʠʤʘʝʪʩʷ, 
ʚʦ-ʧʝʨʚʳʭ, ʢʘʢ ʧʨʦʮʝʩʩ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʪʨʫʢʪʫʨʳ ʠʩʩʣʝʜʫʝ-
ʤʳʭ ʷʚʣʝʥʠʡ (ʧʨʝʨʦʛʘʪʠʚʘ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʷ) ʠ, ʚʦ-
ʚʪʦʨʳʭ, ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʧʦʜʦʙʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚʳʨʘʞʘʶʱʠʡʩʷ ʚ ʥʘʣʠʯʠʝ ʫʩʪʦʡʯʠʚʳʭ ʬʦʨʤ 
ʩʠʩʪʝʤʥʦʡ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ. ʇʨʦʮʝʩʩ ʠ ʝʛʦ ʨʝʟʫʣʴʪʘʪ ʚʦʧʣʦʱʘʶʪʩʷ ʚ ʪʨʠʘʜʝ çʛʝʥʝʟʠʩ ʠ 
ʵʚʦʣʶʮʠʷ ï ʩʪʨʫʢʪʫʨʘ ï ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝè. ʕʪʦ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʛʦ ʷʜʨʘ ʣʘʥʜʰʘʬʪʦ-
ʚʝʜʝʥʠʷ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʢʦʥʮʝʧʮʠʡ ʧʨʦʠʩʭʦʜʠʣʦ ʧʦʜ ʚʣʠʷʥʠʝʤ 
ʨʘʟʚʠʪʠʷ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ, ʬʠʣʦʩʦʬʠʠ, ʦʙʱʝʡ ʪʝʦʨʠʠ ʩʠʩʪʝʤ, ʢʠʙʝʨʥʝʪʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠ-
ʢʠ. ʉʢʚʦʟʥʳʤʠ ʤʝʪʦʜʘʤʠ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʠ ʚʳʩʪʫʧʘʶʪ ʢʘʨʪʦʛʨʘ-
ʬʠʯʝʩʢʠʝ, ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʝ, ʛʝʦʬʠʟʠʯʝʩʢʠʝ, ʛʝʦʭʠʤʠʯʝʩʢʠʝ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ.  

ʉʪʨʫʢʪʫʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ. ʈʘʩʩʤʘʪʨʠʚʘʝʪ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʣʘʥʜ-
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ʰʘʬʪʘ. ʆʬʦʨʤʠʣʦʩʴ ʫʯʝʥʠʝ ʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʣʘʥʜʰʘʬʪʘ (ɻ.ʅ. ɺʳʩʦʮʢʠʡ, 
ʃ.ʉ. ɹʝʨʛ, ʃ.ɻ. ʈʘʤʝʥʩʢʠʡ, ʅ.ɸ. ʉʦʣʥʮʝʚ, ʂ.ʀ. ɻʝʨʝʥʯʫʢ). ɺʘʞʥʝʡʰʝʝ ʪʝʦʨʝʪʠʯʝʩʢʦʝ 
ʧʦʣʦʞʝʥʠʝ, ʨʘʟʚʠʪʦʝ ʚ ʨʘʤʢʘʭ ʩʪʨʫʢʪʫʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ 
ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʝʜʝʣʘʭ ʠ ʚ ʥʝʢʦʪʦʨʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʯʝ-
ʪʳʨʴʤʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʧʦʜʯʠʥʝʥʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʣʘʥʜʰʘʬʪʘ. ʆʙʲʝʢʪʳ 
ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʷ ï ʵʣʝʤʝʥʪʘʨʥʳʝ ʛʝʦʩʠʩʪʝʤʳ ï ʬʘʮʠʠ ʠ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʩʦʯʝʪʘ-
ʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʛʝʥʝʪʠʯʝʩʢʠʤ ʝʜʠʥʩʪʚʦʤ.  

ʌʘʮʠʷ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʧʨʠʫʨʦʯʝʥʘ ʢ ʦʜʥʦʤʫ ʵʣʝʤʝʥʪʫ ʤʝʟʦʨʝʣʴʝʬʘ ʩ ʦʜʠʥʘʢʦʚʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ: ʛʦʨʥʳʤʠ ʧʦʨʦʜʘʤʠ, ʵʢʩʧʦʟʠʮʠʝʡ ʠ ʢʨʫʪʠʟʥʦʡ ʩʢʣʦʥʘ ʠ ʛʣʫʙʠʥʦʡ ʟʘʣʝʛʘʥʠʷ 

ʧʝʨʚʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ. ʅʘʧʨʘʚʣʝʥʠʝ ʜʦʩʪʠʛʣʦ ʤʥʦʛʠʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʨʝ-

ʟʫʣʴʪʘʪʦʚ. ʆʙʦʩʥʦʚʘʥʳ ʧʦʥʷʪʠʷ ʠ ʩʫʱʥʦʩʪʴ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʨʘʚʥʠʥʥʳʭ ʠ 

ʛʦʨʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʰʠʨʦʪʥʦʡ ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ, ʩʝʢʪʦʨʥʦʩʪʠ, ʘʟʦʥʘʣʴʥʦʩʪʠ, 

ʠʥʪʨʘʟʦʥʘʣʴʥʦʩʪʠ, ʠʥʚʝʨʩʠʠ ʣʘʥʜʰʘʬʪʦʚ. ʀʟʫʯʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʣʘʥʜʰʘʬʪʦʚ ʠ ʠʭ ʩʚʦʡʩʪʚ 

ʚʩʝʛʜʘ ʙʫʜʝʪ ʚʦʩʪʨʝʙʦʚʘʥʦ ʧʨʠ ʣʘʥʜʰʘʬʪʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ, ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ 

ʚʠʜʦʚ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʦʩʦʙʝʥʥʦ ʩʝʣʴʩʢʦʛʦ ʠ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚ, ʦʮʝʥʢʝ ʵʩʪʝʪʠʢʝ ʠ 

ʜʠʟʘʡʥʘ ʣʘʥʜʰʘʬʪʘ ʠ ʜʨ. ɺ ʵʪʦʤ ʧʣʘʥʝ ʥʘʧʨʘʚʣʝʥʠʝ ʫʩʣʦʚʥʦ ʩʘʤʦʜʦʩʪʘʪʦʯʥʦ.  
 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʦʚʘ 

 

ʈʠʩ. 1. ʅʘʧʨʘʚʣʝʥʠʷ ʧʦ ʧʨʝʜʤʝʪʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʩʥʦʚʥʳʝ ʩʢʚʦʟʥʳʝ ʤʝʪʦʜʳ 

 

ʌʫʥʢʮʠʦʥʘʣʴʥʦ-ʜʠʥʘʤʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʦʙʲʷʩʥʷʝʪ ʚʨʝʤʝʥʥʫʶ ʠ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʣʘʥʜʰʘʬʪʘ, ʚʝʨʪʠʢʘʣʴʥʳʝ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʩʚʷʟʠ ʚ ʛʝʦʩʠʩʪʝ-

ʤʘʭ, ʦʧʠʩʳʚʘʝʪ ʝʛʦ ʘʢʪʫʘʣʴʥʫʶ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ. ʕʣʝʤʝʥʪʘʨʥʳʝ ʧʨʠʨʦʜʥʳʝ ʧʨʦʮʝʩʩʳ 

ʠʤʝʶʪ ʬʠʟʠʯʝʩʢʫʶ, ʛʝʦʭʠʤʠʯʝʩʢʫʶ ʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ. ɼʘʣʝʝ ʦʥʠ ʦʙʲʝʜʠʥʷʶʪʩʷ 

ʚ ʛʨʫʧʧʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʣʘʛʦʦʙʦʨʦʪʦʤ, ʙʠʦʛʝʦʢʨʫʛʦʚʦʨʦʪʦʤ ʠ ʘʙʠʦʛʝʥʥʳʤ ʤʘʩʩʦʵʥʝʨʛʦ-

ʦʙʤʝʥʦʤ. ʕʪʠ ʛʨʫʧʧʳ ʧʨʦʮʝʩʩʦʚ ʚʳʩʪʫʧʘʶʪ ʦʩʥʦʚʥʳʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʬʫʥʢʮʠʦʥʠʨʦ-

ʚʘʥʠʷ ʣʘʥʜʰʘʬʪʦʚ. ʆʙʲʝʜʠʥʝʥʠʝ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʟʫʝʪ ʝʜʠʥʳʡ ʬʠʟʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ (ʧʦ ɸ.ɸ. ɻʨʠʛʦʨʴʝʚʫ) ï ʧʨʦʮʝʩʩʳ ʟʘʙʦʣʘʯʠʚʘʥʠʷ, ʛʘʣʦʛʝʥʝʟʘ 
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(ʟʘʩʦʣʝʥʠʷ), ʦʧʫʩʪʳʥʠʚʘʥʠʷ, ʦʣʝʜʝʥʝʥʠʷ, ʢʘʨʩʪʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʜʨ. ɺ ʥʘʯʘʣʝ 21-ʛʦ ʚʝʢʘ 

ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʥʘʟʳʚʘʪʴ ʝʛʦ ʠʥʪʝʛʨʘʣʴʥʳʤ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ [4].  

ʋ ɸ.ɸ. ɻʨʠʛʦʨʴʝʚʘ [1] ʝʩʪʴ ʚʘʞʥʦʝ ʫʢʘʟʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʕʪʦ ʧʨʠʭʦʜʦ-ʨʘʩʭʦʜʥʳʡ ʙʘʣʘʥʩ ʥʝʦʨ-

ʛʘʥʠʯʝʩʢʦʛʦ ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. 

ʌʠʟʠʯʝʩʢʠʡ ʤʦʥʠʟʤ ʚ ʛʝʦʛʨʘʬʠʠ. ʌʠʟʠʢʘ ʠ ʛʝʦʛʨʘʬʠʷ ï ʜʚʝ ʥʘʫʢʠ ʦʙ ʦʢʨʫʞʘʶ-

ʱʝʤ ʥʘʩ ʤʠʨʝ. ʀ ʜʚʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʤʠʨʘ, ʤʠʨʘ ʛʣʫʙʦʢʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ, ʦʪʤʝʯʝʥ-

ʥʳʭ ʦʩʦʙʳʤ ʚʠʜʝʥʠʝʤ ʨʝʘʣʴʥʦʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʌʠʟʠʢʘ ʠ ʛʝʦʛʨʘʬʠʷ ï ʜʚʘ ʨʘʟʣʠʯʥʳʭ 

ʩʪʠʣʷ ʤʳʰʣʝʥʠʷ. ɼʚʘ ʨʘʟʣʠʯʥʳʭ ʧʫʪʠ. ʅʦ ʧʫʪʠ, ʚʝʜʫʱʠʭ ʢ ʦʜʥʦʡ ʮʝʣʠ ï ʧʦʟʥʘʥʠʶ ʝʜʠ-

ʥʦʡ ʧʨʠʨʦʜʳ, ʘ ʟʥʘʯʠʪ, ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʩʙʣʠʞʘʶʱʠʭʩʷ. ɽʱʝ ʚ 1650 ʛ. ɹ. ɺʘʨʝʥʠʫʩ ʚ ʩʚʦʝʡ 

çɺʩʝʦʙʱʝʡ ʛʝʦʛʨʘʬʠʠè ʧʨʝʜʧʨʠʥʷʣ ʧʝʨʚʫʶ ʧʦʧʳʪʢʫ ʧʨʠʦʙʱʠʪʴ ʛʝʦʛʨʘʬʠʶ ʢ ʬʠʟʠʢʝ. 

ʕʣʝʤʝʥʪʘʨʥʦʡ ʷʯʝʡʢʦʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʳʩʪʫʧʘʶʪ ʬʘʮʠʠ, ʨʝʯʥʳʝ ʙʘʩʩʝʡʥʳ I-ʛʦ ʧʦ-

ʨʷʜʢʘ, ʩʦʧʨʷʞʝʥʥʳʡ ʨʷʜ ʬʘʮʠʡ ï ʧʦʜʫʨʦʯʠʱʘ ʠʣʠ ʢʘʪʝʥʳ, ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ, 

ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʛʝʦʩʠʩʪʝʤʳ, ʮʝʣʦʩʪʥʦʩʪʴ ʢʦʪʦʨʳʭ ʦʙʫʩʣʦʚʣʝʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʧʦʪʦʢʘ-

ʤʠ ʚʝʱʝʩʪʚʘ ʠ ʵʥʝʨʛʠʠ. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʦʙʲʝʢʪʳ ʠʟʫʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʥʦʛʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ, ʦ ʯʝʤ ʤʦʞʥʦ ʩʫʜʠʪʴ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʠʥʬʦʨʤʘʮʠʠ ʚ ʦʙʱʝʧʨʠʥʷʪʦʤ ʙʣʘʥʢʝ 

ʦʧʠʩʘʥʠʷ ʣʘʥʜʰʘʬʪʥʦʡ ʬʘʮʠʠ. ʌʠʟʠʯʝʩʢʠʡ ʤʦʥʠʟʤ ï ʦʙʲʷʩʥʝʥʠʝ ʩʪʨʦʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʦʙʲʝʢʪʦʚ ʩ ʝʜʠʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ [3, 6]. ɼʣʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʦʯʝʥʴ 

ʚʘʞʥʳʤ ʙʳʣʦ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ. ɸ.ʖ. ʈʝʪʝʶʤ [7] ʜʝʪʘʣʴʥʦ ʨʘʩʩʤʦʪʨʝʣ 

ʨʘʟʣʠʯʠʷ ʚ ʦʜʥʦʨʦʜʥʦʩʪʠ ʠ ʩʠʩʪʝʤʥʦʩʪʠ. ɺ.ʅ. ʉʦʣʥʮʝʚ, ʩʣʝʜʫʷ ɺ.ɺ. ɼʦʢʫʯʘʝʚʫ, ʧʨʝʜʣʦ-

ʞʠʣ ʚʳʜʝʣʷʪʴ ʧʦʥʷʪʠʷ çʩʚʷʟʴ-ʦʪʥʦʰʝʥʠʝè ʠ çʩʚʷʟʴ ʚʟʘʠʤʦ-ʜʝʡʩʪʚʠʝè. 

ʉʚʷʟʴ-ʦʪʥʦʰʝʥʠʝ ï ʬʦʨʤʘ ʩʚʷʟʠ, ʥʝ ʪʨʝʙʫʶʱʘʷ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʦʙʲʷʩʥʝʥʠʷ ʬʠʟʠ-

ʯʝʩʢʦʡ ʩʫʱʥʦʩʪʠ ʧʨʠʯʠʥʥʦʩʪʠ ʩʚʷʟʝʡ. ʇʨʠʤʝʨʳ: ʙʦʣʝʟʥʠ ʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʘʷ ʠ ʘʩʪʨʦ-

ʬʠʟʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʣʶʜʝʡ ʦʪ ʘʢʪʠʚʥʦʩʪʠ ʉʦʣʥʮʘ, ʥʦʚʦʣʫʥʠʷ ʠ ʧʦʣʥʦʣʫʥʠʷ, ʨʝʟʢʦʛʦ 

ʧʘʜʝʥʠʷ ʠʣʠ ʧʦʥʠʞʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ. ɺʥʫʪʨʠʛʝʦʩʠʩʪʝʤʥʳʝ ʠ ʚʥʝʰʥʠʝ ʬʘʢ-

ʪʦʨʳ ʚʣʠʷʥʠʷ. ʉʚʷʟʴ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʟʦʥʘʣʴʥʦʩʪʠ ʩ ʨʘʜʠʘʮʠʦʥʥʳʤ ʠʥʜʝʢʩʦʤ 

ʩʫʭʦʩʪʠ ï ʩʚʷʟʴ-ʦʪʥʦʰʝʥʠʝ ï ʥʝʪ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ! 

ʉʚʷʟʴ-ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ï ʵʪʦ ʧʨʦʮʝʩʩ ʚʟʘʠʤʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʙʲʝʢʪʦʚ (ʯʝʨʝʟ ʧʦ-

ʪʦʢʠ ʚʝʱʝʩʪʚʘ ʠ ʵʥʝʨʛʠʠ), ʧʨʦʪʝʢʘʶʱʠʡ ʚ ʨʝʘʣʴʥʦʤ ʣʘʥʜʰʘʬʪʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ-

ʚʨʝʤʝʥʠ ʠ ʚʳʨʘʞʝʥʥʳʡ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʭʦʜʝ (ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ) ʩʦʙʳʪʠʡ, ʢʦʪʦʨʳʝ 

ʧʨʦʠʩʭʦʜʷʪ ʩ ʚʝʱʝʩʪʚʦʤ ʠ ʵʥʝʨʛʠʝʡ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʉʚʷʟʴ-

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ï ʧʨʦʮʝʩʩ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʚʷʟʠ, ʧʨʝʜʩʪʘʶʱʠʡ ʚ ʚʠʜʝ ʮʝʧʠ ʚʝʱʝʩʪʚʝʥ-

ʥʳʭ ʧʨʠʯʠʥ ʠ ʩʣʝʜʩʪʚʠʡ ʚ ʢʦʥʢʨʝʪʥʦʤ ʤʝʩʪʝ ʠ ʚ ʢʦʥʢʨʝʪʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʠʟʫʯʘʝ-

ʤʳʡ ʧʨʝʞʜʝ ʚʩʝʛʦ ʤʝʪʦʜʘʤʠ ʛʝʦʬʠʟʠʢʠ ʠ ʛʝʦʭʠʤʠʠ ʣʘʥʜʰʘʬʪʘ.  

ʉʦʩʪʦʷʥʠʝ, ʙʘʟʦʚʦʝ ʧʦʥʷʪʠʝ ï ʧʦʣʦʞʝʥʠʝ ʛʝʦʩʠʩʪʝʤʳ (ʬʘʮʠʠ) ʚ ʤʥʦʛʦʧʨʠʟʥʘʢʦ-

ʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʦ ʚʨʝʤʝʥʠ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʣʘʥʜʰʘʬʪʥʦʡ ʰʢʦʣʳ ɺ.ɹ. ʉʦʯʘʚʳ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠ ʧʦʥʷʪʠʝ ʧʨʠʨʦʜʥʳʝ ʩʦʩʪʦʷʥʠʷ (ʨʝʞʠʤʳ) ʠʣʠ ʧʝʨʝʤʝʥʥʳʝ ʩʦʩʪʦʷʥʠʷ ʛʝʦʩʠ-

ʩʪʝʤ. ʕʣʝʤʝʥʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ï ʚʥʫʪʨʠʩʫʪʦʯʥʦʝ, ʜʘʣʝʝ ʦʥʦ ʥʝʜʝʣʠʤʦʝ, ʚ ʧʨʝʜʝʣʘʭ ʥʝ-

ʢʦʪʦʨʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ ʚʩʝ ʩʚʦʡʩʪʚʘ (ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ) ʬʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʜʠʥʘ-

ʢʦʚʳ. ʅʘʙʣʶʜʝʥʠʷ ʚ ʧʦʣʝ ʥʝʠʟʙʝʞʥʳ, ʥʦ ʚʘʞʥʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʤ 

ʤʝʪʦʜʘʤ. 

ʉʦʩʪʦʷʥʠʝ ʛʝʦʩʠʩʪʝʤ ï ʩʦʦʪʥʦʰʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. 

ʉʦʩʪʦʷʥʠʝ ʦʧʠʩʳʚʘʝʪʩʷ ʥʝ ʦʯʝʥʴ ʩʪʨʦʛʠʤ ʥʘʙʦʨʦʤ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ 

ʥʘ çʚʭʦʜʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷè (ʩʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʘʪʤʦʩʬʝʨʥʳʝ 

ʦʩʘʜʢʠ), ʠ ʢʦʪʦʨʳʝ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪʩʷ ʚ çʚʳʭʦʜʥʳʝ ʬʫʥʢʮʠʠè (ʠʩʧʘʨʝʥʠʝ, ʟʘʪʨʘʪʳ 

ʵʥʝʨʛʠʠ ʥʘ ʚʦʜʥʳʡ ʩʪʦʢ, ʩʪʦʢ ʚʟʚʝʰʝʥʥʳʝ ʠ ʚʣʝʢʦʤʳʝ ʥʘʥʦʩʳ, ʬʠʪʦ- ʠ ʟʦʦʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʴ ʠ ʪ.ʜ.). ʆʜʥʦʨʦʜʥʦʝ ʚʥʫʪʨʠʩʫʪʦʯʥʦʝ ʩʦʩʪʦʷʥʠʝ ï ʝʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ ʣʘʥʜʰʘʬʪʥʦ-

ʛʦ ʚʨʝʤʝʥʠ. ʉʦʩʪʦʷʥʠʷ ʠʝʨʘʨʭʠʯʥʳ, ʢʘʢ ʠ ʣʘʥʜʰʘʬʪʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʉʪʨʫʢʪʫʨʘ ʣʘʥʜ-
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ʰʘʬʪʘ ʚʦ ʚʨʝʤʝʥʠ ï ʵʪʦ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʴ ʩʤʝʥʳ ʝʛʦ ʩʦʩʪʦʷʥʠʡ. ɺʳʜʝʣʷʶʪ ʚʥʫʪʨʠʩʫʪʦʯ-

ʥʦʝ, ʩʫʪʦʯʥʦʝ, ʩʝʟʦʥʥʳʝ, ʛʦʜʦʚʳʝ, ʚʥʫʪʨʠʚʝʢʦʚʳʝ ʩʦʩʪʦʷʥʠʷ ʛʝʦʩʠʩʪʝʤ. ʈʘʟʥʦʚʨʝʤʝʥʥʳʝ 

ʩʦʩʪʦʷʥʠʷ ʧʦ ʦʙʱʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʙʲʝʜʠʥʷʶʪ ʚ ʪʠʧʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ï 

ʢʣʘʩʩʳ, ʪʠʧʳ, ʨʦʜʳ, ʚʠʜʳ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʛʝʦʩʠʩʪʝʤ ï ʠʭ 

ʫʩʪʦʡʯʠʚʘʷ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʴ, ʩʪʨʫʢʪʫʨʠʟʦʚʘʥʥʦʩʪʴ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʧʨʦʷʚ-

ʣʷʶʱʘʷʩʷ ʥʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʬʦʨʤʝ ʨʘʟʥʦʢʘʯʝʩʪʚʝʥʥʳʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʛʝʦʩʠ-

ʩʪʝʤ ʨʘʟʥʦʛʦ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʥʛʘ ʠ ʚ ʟʘʢʦʥʦʤʝʨʥʦʤ ʯʝʨʝʜʦʚʘʥʠʠ ʠʭ ʩʫʪʦʯʥʳʭ, ʩʝ-

ʟʦʥʥʳʭ, ʛʦʜʦʚʳʭ, ʚʥʫʪʨʠʚʝʢʦʚʳʭ ʤʠʢʨʦ-, ʤʝʟʦ- ʠ ʤʘʢʨʦʩʦʩʪʦʷʥʠʡ (ʨʝʞʠʤʦʚ ʬʫʥʢʮʠʦʥʠ-

ʨʦʚʘʥʠʷ).  

ɺ ʛʝʦʛʨʘʬʠʠ, ʘ ʥʝ ʪʦʣʴʢʦ ʬʠʟʠʯʝʩʢʦʡ, ʠʤʝʶʪʩʷ ʯʝʪʳʨʝ ʨʘʟʣʠʯʥʳʭ ʧʦʥʠʤʘʥʠʡ ʮʝ-

ʣʦʛʦ. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʮʝʣʦʩʪʥʦʩʪʴ ï ʘʢʪʫʘʣʴʥʳʝ ʚʝʨʪʠʢʘʣʴʥʳʝ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʧʦʪʦ-

ʢʘ ʚʝʱʝʩʪʚʘ ʠ ʵʥʝʨʛʠʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʚʦʜʥʳʝ, ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʢʨʫʛʦʚʦʨʦʪ ʥʘ ʧʦʪʦʢʝ ʩʦʣ-

ʥʝʯʥʦʡ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʵʥʝʨʛʠʠ. ɻʝʥʝʪʠʯʝʩʢʘʷ ʮʝʣʦʩʪʥʦʩʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʤʦʨʬʦʣʠʪʦ-

ʛʝʥʥʦʡ ʦʩʥʦʚʦʡ ʣʘʥʜʰʘʬʪʘ. ʇʨʠʤʝʨʳ: ʩʝʨʠʷ ʤʦʨʝʥʥʳʭ ʭʦʣʤʦʚ ʠ ʣʦʞʙʠʥ ʩʪʦʢʘ, ʢʘʨʩʪ. 

ɻʝʦʪʝʭʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ï ʦʙʨʘʟʦʚʘʥʠʷ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʨʘʟʤʝʨʥʦʩʪʠ, ʫ ʢʦʪʦ-

ʨʳʭ ʧʨʠʨʦʜʥʳʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʯʘʩʪʠ ʥʘʩʪʦʣʴʢʦ ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʧʦ ʧʦʪʦʢʘʤʠ ʚʝʱʝ-

ʩʪʚʘ, ʵʥʝʨʛʠʠ ʠ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʚ ʩʦʩʪʘʚʝ ʝʜʠʥʦʛʦ ʮʝʣʦʛʦ. ʇʨʠʤʝʨ: ï 

ʤʝʣʠʦʨʘʪʠʚʥʳʝ ʦʩʫʰʠʪʝʣʴʥʳʝ ʠ ʦʩʫʰʠʪʝʣʴʥʦ-ʦʙʚʦʜʥʠʪʝʣʴʥʳʝ ʩʦʦʨʫʞʝʥʠʷ. ɺ ʦʩʥʦʚʝ 

ʩʦʮʠʘʣʴʥʦ- ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʝʜʠʥʩʪʚʘ ʛʣʘʚʥʦʝ ï ʵʪʦ ʫʧʨʘʚʣʝʥʠʝ ʠ ʨʘʟ-

ʣʠʯʥʳʝ ʚʟʘʠʤʥʳʝ ʩʚʷʟʠ ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʤ ʥʘ ʦʩʥʦʚʝ ʢʦʥʩʪʠʪʫʮʠʠ, ʜʦʛʦʚʦʨʦʚ, 

ʩʦʛʣʘʰʝʥʠʡ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʛʝʦʩʠʩʪʝʤ ï ʵʪʦ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʜʜʝʨʞʠʚʘʪʴ ʟʥʘʯʝʥʠʷ ʩʚʦ-

ʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʩʚʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʥʝ ʧʨʝʚʳʰʘʶʪ ʧʦʨʦʛʦʚʳʝ ʚʝʣʠʯʠʥʳ (ʠʥʚʘʨʠʘʥʪ). ʕʪʠ 

ʚʝʣʠʯʠʥʳ ʚʳʨʘʞʘʶʪʩʷ ʯʝʨʝʟ ʩʪʨʫʢʪʫʨʥʳʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʉʪʘʙʠʣʠ-

ʟʠʨʫʶʱʘʷ ʜʠʥʘʤʠʢʘ (ʩʘʤʦʨʝʛʫʣʠʨʦʚʘʥʠʝ) ï ʵʪʦ ʥʝʡʪʨʘʣʠʟʘʮʠʷ ʚʦʟʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʝ 

ʩʧʦʩʦʙʥʳ ʨʘʟʨʫʰʠʪʴ ʛʝʦʩʠʩʪʝʤʫ ʠ ʚ ʝʝ ʦʩʥʦʚʝ ʣʝʞʘʪ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʦʙʨʘʪʥʳʝ ʩʚʷʟʠ 

(ʧʨʠʥʮʠʧ ʃʝ ʐʘʪʝʣʴʝ ï ɹʨʘʫʥʘ); ʧʦʵʪʦʤʫ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦʙ ʵʣʝʤʝʥʪʘʭ ʛʦʤʝʦʩʪʘʟʘ ʚ 

ʧʨʠʨʦʜʥʳʭ ʛʝʦʩʠʩʪʝʤʘʭ (ɺ.ɹ. ʉʦʯʘʚʘ, ɸ.ɼ. ɸʨʤʘʥʜ, ʂ.ʅ. ɼʴʷʢʦʥʦʚ). 

ʃʘʥʜʰʘʬʪʥʦʡ ʦʙʦʣʦʯʢʝ, ʢʘʢ ʠ ʙʠʦʩʬʝʨʝ, ʧʨʠʩʫʱ ʚʦʣʥʦʚʦʡ ʠ ʨʘʟʥʦʯʘʩʪʦʪʥʳʡ ʭʘ-

ʨʘʢʪʝʨ ʚʥʝʰʥʠʭ ʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʦʩʠʩʪʝʤ ʠ ʢʦʣʝʙʘʪʝʣʴʥʳʡ ʭʘʨʘʢ-

ʪʝʨ ʧʨʦʮʝʩʩʦʚ ʠʭ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʇʨʠʥʮʠʧ ʭʨʦʥʦʦʨʛʘʥʠʟʘʮʠʠ ʧʦ ɺ.ʅ. ʉʦʣʥ-

ʮʝʚʫ: ʧʨʦʮʝʩʩʳ ʨʘʟʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ, ʧʦʜʦʙʥʦ ʧʨʦʮʝʩʩʘʤ ʨʘʟʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʤʘʩʰʪʘʙʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʘʯʝʩʪʚʝʥʥʳʤ ʩʚʦʝʦʙʨʘʟʠʝʤ, ʧʨʠʚʦʜʷʱʠʤ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ 

ʚ ʦʙʲʝʢʪʘʭ, ʦʭʚʘʯʝʥʥʳʭ ʵʪʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʥʦʚʳʭ ʩʚʦʡʩʪʚ. ʇʦʵʪʦʤʫ ʚʥʫʪʨʠ ʠ ʤʝʞʚʝʢʦ-

ʚʘʷ ʭʨʦʥʦʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ (ʙʠʦʧʨʦʜʫʢʮʠʦʥʥʦʛʦ, ʤʝʩʪʥʦʛʦ ʩʪʦʢʘ ʨʝʢ) ʤʦʞʝʪ ʨʘʩ-

ʧʘʜʘʪʴʩʷ ʥʘ ʨʷʜ ʧʝʨʠʦʜʦʚ, ʛʜʝ ʩʪʝʧʝʥʴ ʩʠʥʭʨʦʥʥʦʩʪʠ ʚ ʨʘʟʥʳʭ ʬʘʮʠʷʭ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟ-

ʣʠʯʥʦʡ, ʠʟ-ʟʘ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʨʝʤʝʥʠ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʠ ʣʠʤʠʪʠʨʫʶʱʠʭ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʴ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ. ʕʪʦ ʩʣʝʜʩʪʚʠʝ ʟʘʢʦʥʘ ʣʠʤʠʪʠʨʫʶʱʝʛʦ ʬʘʢʪʦʨʘ. ʌʫʥʢʮʠʦʥʘʣɹ -

ʥʦ-ʜʠʥʘʤʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʮʝʣʠʢʦʤ ʦʧʠʨʘʝʪʩʷ ʥʘ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ, ʠʩʧʦʣʴʟʫʷ ʤʝ-

ʪʦʜʳ ʛʝʦʭʠʤʠʠ ʠ ʛʝʦʬʠʟʠʢʠ ʣʘʥʜʰʘʬʪʘ. ʈʝʧʨʝʟʝʥʪʘʪʠʚʥʳʡ ʣʘʥʜʰʘʬʪʥʳʡ ʧʨʦʛʥʦʟ ʠʭ 

ʜʠʥʘʤʠʢʠ ʠ ʵʚʦʣʶʮʠʠ (ʩʘʤʦʨʘʟʚʠʪʠʷ) ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. 

ʕʚʦʣʶʮʠʦʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ. ʆʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʙʘʟʦʚʳʭ ʧʨʠʥʮʠʧʘʭ ʧʘʣʝʦʛʝʦ-

ʛʨʘʬʠʠ: ʠʩʪʦʨʠʟʤʘ, ʧʨʠʥʮʠʧʘ ʚʟʘʠʤʦʩʚʷʟʠ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʠ ʢʦʥʢʨʝʪʥʦ-

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʦʜʭʦʜʦʚ; ʤʝʪʘʭʨʦʥʥʦʩʪʠ ʣʘʥʜʰʘʬʪʦʚ, ʚʳʪʝʢʘʶʱʝʡ ʠʟ ʧʦʣʠʭʨʦʥʥʦ-

ʩʪʠ ʝʛʦ ʢʦʤʧʦʥʝʥʪʦʚ (ɸ.ɸ. ɺʝʣʠʯʢʦ, ʄ.ʌ. ɺʝʢʣʠʯ, ɺ.ɸ. ʅʠʢʦʣʘʝʚ). ʇʘʣʝʦʣʘʥʜʰʘʬʪʥʘʷ 

ʢʦʥʮʝʧʮʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʠ ʝʝ ʧʝʨʚʳʝ ʧʦʣʦʞʝʥʠʷ ʩʬʦʨʤʫʣʠʨʦ-

ʚʘʥʳ ʥʘ ʙʘʟʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʦʣʦʮʝʥʦʚʦʡ ʵʚʦʣʶʮʠʠ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ ʚʦʜʥʦ- ʠ ʤʦʨʝʥʦʣʝʜ-

ʥʠʢʦʚʳʭ ʣʘʥʜʰʘʬʪʦʚ ʣʝʩʥʦʡ ʟʦʥʳ (ʊ.ɸ. ɸʙʨʘʤʦʚʘ, ʂ.ʅ. ɼʴʷʢʦʥʦʚ). ʀʟʫʯʘʝʪ ʧʨʦʮʝʩʩʳ 

ʬʦʨʤʠʨʦʚʘʥʠʷ, ʜʠʥʘʤʠʢʠ ʠ ʨʘʟʚʠʪʠʷ ʣʘʥʜʰʘʬʪʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʥ-
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ʪʨʦʧʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠʨʦʜʳ ʠ ʦʙʱʝʩʪʚʘ ʥʘ ʣʦ-

ʢʘʣʴʥʦʤ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʫʨʦʚʥʷʭ. ɺ ʵʚʦʣʶʮʠʠ ʣʘʥʜʰʘʬʪʘ ʧʨʠʩʫʪʩʪʚʫʝʪ ʪʨʠ ʩʦʩʪʘʚʣʷʶ-

ʱʠʝ: ʘʙʠʦʛʝʥʥʘʷ, ʙʠʦʛʝʥʥʘʷ ʠ ʘʥʪʨʦʧʦʛʝʥʥʘʷ. ɸʙʠʦʛʝʥʥʘʷ ï ʩʪʨʝʤʠʪʩʷ ʢ ʨʘʚʥʦʚʝʩʠʶ, ʢ 

ʵʢʚʠʬʠʥʘʣʴʥʦʤʫ ʩʦʩʪʦʷʥʠʶ, ʢ ʨʦʩʪʫ ʵʥʪʨʦʧʠʠ, ʯʪʦ ʧʦʢʘʟʘʣ ɺ.ʄ. ɼʵʚʠʩ ʚ ʪʝʦʨʠʠ ʧʝʥʝ-

ʧʣʝʥʘ. ɹʠʦʛʝʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʥʝʨʘʚʥʦʚʝʩʥʘ, ʪ.ʢ. ʙʠʦʪʘ ʥʘʢʘʧʣʠʚʘʝʪ ʧʨʝʚʨʘʪʠʤʳʝ 

ʬʦʨʤʳ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʠ ʩʦʟʜʘʝʪ ʠʭ ʟʘʧʘʩ ï ʵʢʩʝʨʛʠʶ (ɺ.ʀ. ɺʝʨʥʘʜʩʢʠʡ, ɻ.ʌ. ʍʠʣɹ-

ʤʠ). ɻʣʘʚʥʘʷ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ï ʫʧʨʘʚʣʝʥʠʝ (ʤʦʥʠʪʦʨʠʥʛ (ʢʦʥʪʨʦʣʴ) ʠ ʨʝʛʫ-

ʣʠʨʦʚʘʥʠʝ), ʘ ʧʦʵʪʦʤʫ ʩʥʠʞʘʝʪ ʵʥʪʨʦʧʠʶ ʣʘʥʜʰʘʬʪʥʦʡ ʦʙʦʣʦʯʢʠ, ʩʥʠʞʘʝʪ ʭʘʦʩ, ʫʧʦʨʷ-

ʜʦʯʠʚʘʷ ʝʝ.  

ɸʥʪʨʦʧʦʛʝʥʥʳʡ ʣʘʥʜʰʘʬʪʦʛʝʥʝʟ ï ʥʘʧʨʘʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʦʣʫʯʠʣʦ ʨʘʟʚʠʪʠʝ ʚ 

ʢʦʥʮʝ ʍʍ ʚ., ʚ ʥʘʯʘʣʝ ʍʍI [5]. ɸʥʪʨʦʧʦʛʝʥʥʘʷ ʵʚʦʣʶʮʠʷ ʣʘʥʜʰʘʬʪʦʚ ï ʥʘʧʨʘʚʣʝʥʠʝ ʥʘ 

ʩʪʳʢʝ ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʷ, ʛʝʦʵʢʦʣʦʛʠʠ, ʠʩʪʦʨʠʠ, ʘʨʭʝʦʣʦʛʠʷ ʠ ʜʨ. ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʚʳ-

ʩʪʫʧʘʣʦ ʫʩʪʘʥʦʚʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʘʥʜʰʘʬʪʦʚ, ʚʢʣʶʯʘʶʱʝʝ ʠʟʫʯʝ-

ʥʠʝ ʠʭ ʩʪʨʫʢʪʫʨʳ, ʚʳʷʚʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʝʩʪʝʩʪʚʝʥʥʦʡ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʠʥʘʤʠʢʠ ʠ 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʫʪʝʡ ʠʭ ʨʘʟʚʠʪʠʷ.  

ɿʘʜʘʯʠ: ʚʳʷʚʣʝʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʣʘʥʜʰʘʬʪʘʭ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʩʤʝʥʝ 

ʩʘʤʠʭ ʣʘʥʜʰʘʬʪʦʚ; ʫʩʪʘʥʦʚʣʝʥʠʝ çʥʫʣʝʚʦʡè ʪʦʯʢʠ ʦʪʩʯʝʪʘ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ï 

ʥʘʯʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʯʝʣʦʚʝʢʘ ʠ ʧʨʠʚʦʜʷʱʠʭ ʢ ʘʥ-

ʪʨʦʧʦʛʝʥʥʳʤ ʩʤʝʥʘʤ; ʫʩʪʘʥʦʚʣʝʥʠʝ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʚʦʟʨʘʩʪʘ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʧʨʦʠʟʚʦʜ-

ʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʢʦʥʢʨʝʪʥʳʭ ʚʠʜʦʚ ʠ ʩʠʩʪʝʤ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʣʘʥʜʰʘʬʪʘʭ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʧʦʩʣʝʜʩʪʚʠʷ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʨʠʚʦʜʷʪ ʢ ʘʥʪʨʦʧʦʛʝʥ-

ʥʦʡ ʜʠʥʘʤʠʢʝ ʣʘʥʜʰʘʬʪʦʚ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʘʥʪʨʦʧʦʛʝʥʥʳʭ, ʢʫʣʴʪʫʨʥʳʭ ʠ ʢʫʣʴʪʫʨʥʦ-

ʠʩʪʦʨʠʯʝʩʢʠʭ ʣʘʥʜʰʘʬʪʦʚ; ʨʘʟʨʘʙʦʪʢʘ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʭ ʤʦʜʝʣʝʡ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʯʝ-

ʣʦʚʝʢʘ ʠ ʣʘʥʜʰʘʬʪʘ ʚ ʢʦʥʢʨʝʪʥʳʭ ʟʦʥʘʣʴʥʦ-ʣʘʥʜʰʘʬʪʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʢʦʥʢʨʝʪʥʳʝ ʭʨʦ-

ʥʦʩʨʝʟʳ ʜʣʷ ʣʝʩʥʳʭ, ʣʝʩʦʩʪʝʧʥʦʡ ʠ ʩʪʝʧʥʦʡ ʟʦʥ.  

ɺʳʚʦʜ. ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʪʨʠ ʢʨʫʧʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʠ ʚʟʘʠʤʦ-

ʩʚʷʟʘʥʳ. ʅʘʠʙʦʣʝʝ ʷʨʢʦ ʵʪʘ ʩʚʷʟʴ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʝʛʦ 

çʩʝʨʜʮʝʚʠʥʝè ï ʦʮʝʥʢʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ (ʆɺʆʉ), ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ 

ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. ɺ ʥʘʯʘʣʝ ʪʝʢʫʱʝʛʦ ʩʪʦʣʝʪʠʷ ʥʘʤʠ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚ-

ʥʳʝ ʠʥʪʝʛʨʠʨʫʶʱʠʝ ʬʫʥʢʮʠʠ ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʷ [5]. ʇʝʨʚʳʡ ʫʨʦʚʝʥʴ ʨʝʘʣʠʟʘʮʠʠ ʠʥʪʝ-

ʛʨʠʨʫʶʱʠʭ ʬʫʥʢʮʠʡ ï ʩʠʥʪʝʟ ʥʘʫʯʥʦʛʦ ʟʥʘʥʠʷ ʚʥʫʪʨʠ ʩʘʤʦʛʦ ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʷ ʆʩ-

ʥʦʚʥʘʷ ʟʘʜʘʯʘ ʵʪʦʛʦ ʫʨʦʚʥʷ ï ʩʦʝʜʠʥʠʪʴ ʪʨʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷ: ʩʪʨʫʢʪʫʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʦʝ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ ʵʚʦʣʶʮʠʦʥʥʦʝ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʝ 

ʷʜʨʦ ʥʘʫʢʠ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʩʦʮʠʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝ-

ʥʠʷ ʠ ʩʦʟʜʘʥʠʷ ʙʘʟʳ ʝʜʠʥʦʡ ʛʝʦʛʨʘʬʠʠ. 
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ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʫʩʧʝʰʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʣʘʥʜʰʘʬʪʥʦ-

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ, ʪʨʝʙʫʶʪʩʷ ʩʚʷʟʠ ʤʝʞʜʫ ʷʜʨʘʤʠ. ʅʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʩʝʪʠ ʵʢʦ-

ʣʦʛʠʯʝʩʢʠʭ ʢʦʨʠʜʦʨʦʚ ʠ ʧʨʠʩʚʦʝʥʠʝ ʠʤ ʩʪʘʪʫʩʘ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦ-

ʨʠʡ (ʆʆʇʊ). ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʢʦʨʠʜʦʨʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʦʩʥʦʚʥʳʭ 

ʧʦʪʦʢʦʚ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ ʤʝʞʜʫ ʷʜʨʘʤʠ.  

ɺ ʮʝʣʦʤ, ʫʧʨʘʚʣʝʥʠʝ ʣʘʥʜʰʘʬʪʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʢʘʨʢʘʩʘʤʠ ʪʨʝʙʫʝʪ ʠʥʪʝʛʨʘʮʠʠ 

ʠ ʢʦʦʨʜʠʥʘʮʠʠ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʭ ʷʜʝʨ, ʦʙʝʩʧʝʯʝʥʠʷ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʟʘʱʠʪʳ, ʩʚʷʟʠ ʩ 

ʜʨʫʛʠʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ ʠ ʫʯʝʪʘ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʠʥʪʝʨʝʩʦʚ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ 

ʧʨʦʮʝʩʩʘ.  

ɼʦʣʠʥʘ ɼʦʥʘ ʠ ʝʝ ʧʨʠʪʦʢʠ ʷʚʣʷʶʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʢʦʨʠʜʦʨʘʤʠ 

ʚ ʣʘʥʜʰʘʬʪʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʢʘʨʢʘʩʝ. ʊʘʢ, ʜʦʣʠʥʘ ʨʝʢʠ ɼʦʥ ʦʪʥʦʩʠʪʩʷ ʢ ʢʦʨʠʜʦʨʫ ʪʨʝ-

ʪʴʝʛʦ ʫʨʦʚʥʷ, ʢʦʪʦʨʘʷ ʩʫʱʝʩʪʚʫʝʪ ʥʘ ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʦʣʠʥʳ 

ʢʨʫʧʥʳʭ ʧʨʠʪʦʢʦʚ ʨʝʢʠ ɼʦʥ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʢʦʨʠʜʦʨʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚ-

ʥʷ. ʆʚʨʘʛʠ-ʙʘʣʢʠ, ʣʝʩʦʧʦʣʦʩʳ ʠ ʜʦʣʠʥʳ ʤʝʣʢʠʭ ʨʝʢ ʧʨʝʜʩʪʘʚʣʷʶʪ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʢʦʨʠ-

ʜʦʨʳ ʣʦʢʘʣʴʥʦʛʦ ʫʨʦʚʥʷ. 

ʅʘʤʠ ʨʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ ʣʘʥʜʰʘʬʪʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʘʨʢʘʩ ʜʦʣʠʥʳ ɺʝʨʭʥʝʛʦ 

ɼʦʥʘ ʚ ʈʘʤʦʥʩʢʦʤ ʨʘʡʦʥʝ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʦʣʠʥʘ ʨʝʢʠ ɼʦʥ ʚ ʧʨʝʜʝʣʘʭ ʈʘʤʦʥʩʢʦ-

ʛʦ ʨʘʡʦʥʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʨʘʡʦʥʠʨʦʚʘʥʠʝʤ ʎʏʆ ʧʨʦʪʝʢʘʝʪ ʧʦ 

ʪʝʨʨʠʪʦʨʠʠ ʣʝʩʦʩʪʝʧʥʦʡ ʧʨʦʚʠʥʮʠʠ ʆʢʩʢʦ-ɼʦʥʩʢʦʡ ʨʘʚʥʠʥʳ, ʚ ʧʨʝʜʝʣʘʭ ʣʝʚʦʙʝʨʝʞʥʦʛʦ 

ʧʨʠʜʦʣʠʥʥʦ-ʪʝʨʨʘʩʦʚʦʛʦ ʨʘʡʦʥʘ ʪʠʧʠʯʥʦʡ ʣʝʩʦʩʪʝʧʠ [1]. ɺ ʣʘʥʜʰʘʬʪʥʦ-ʪʠʧʦʣʦʛʠʯʝʩʢʦʤ 

ʦʪʥʦʰʝʥʠʠ ʜʦʣʠʥʥʦ-ʨʝʯʥʦʡ ʢʦʤʧʣʝʢʩ ʧʨʝʜʩʪʘʚʣʝʥ 3 ʪʠʧʘʤʠ ʤʝʩʪʥʦʩʪʠ: ʧʦʡʤʝʥʥʳʡ, 

ʥʘʜʧʦʡʤʝʥʥʦ-ʪʝʨʨʘʩʦʚʳʡ ʠ ʩʢʣʦʥʦʚʳʡ [2,3]. 

ʇʦʡʤʝʥʥʳʡ ʪʠʧ ʤʝʩʪʥʦʩʪʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʥʠʱʝ ʨʝʢʠ ɼʦʥ ʠ ʟʘʪʘʧʣʠʚʘʝʤʫʶ 

ʪʝʨʨʠʪʦʨʠʶ ʚ ʧʦʣʦʚʦʜʴʝ. ɼʘʥʥʳʡ ʪʠʧ ʤʝʩʪʥʦʩʪʠ ʟʘʥʠʤʘʝʪ 10465 ʢʤĮ (26,06%). ɺʝʜʫʱʠʤ 

ʬʘʢʪʦʨʦʤ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʧʦʡʤʝʥʥʦʛʦ ʪʠʧʘ ʤʝʩʪʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʨʝʢʘ ɼʦʥ. ʅʘ ʠʩ-

ʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʫʨʦʯʠʱʘʤʠ ʧʝʩʯʘʥʦʛʦ 

ʩʨʝʜʥʝ ʛʣʫʙʦʢʦʛʦ (ʜʦ 5 ʤ) ʨʝʯʥʦʛʦ ʨʫʩʣʘ ʥʘ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʷʭ. ɺ ʧʦʡʤʝ ʨʘʩʧʦ-

ʣʦʞʝʥʳ ʢʨʫʧʥʳʝ ʫʨʦʯʠʱʘ ʨʘʟʥʦʪʨʘʚʥʳʭ ʧʦʡʤʝʥʥʳʭ ʣʫʛʦʚ ʩʦ ʩʣʦʠʩʪʦ-ʟʝʨʥʠʩʪʳʤʠ ʩʫ-

ʛʣʠʥʠʩʪʳʤʠ ʧʦʯʚʘʤʠ ʠ ʫʨʦʯʠʱʘ ʢʦʩʪʨʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʳʭ ʣʫʛʦʚ. ʅʘ ʥʠʟʢʦʡ ʧʦʡʤʝ ʯʘʱʝ 

ʨʘʩʧʦʣʦʞʝʥʳ ʩʠʣʴʥʦ ʟʘʜʝʨʥʦʚʘʥʥʳʝ ʫʨʦʯʠʱʘ ʥʘ ʧʦʡʤʝʥʥʦʤ ʘʣʣʶʚʠʠ, ʟʘʥʷʪʳʝ ʟʘʨʦʩʣʷ-

ʤʠ ʪʝʨʥʘ. ʃʝʩʘ ʠ ʣʫʛʘ ʧʦʡʤʳ ʦʢʘʟʳʚʘʶʪ ʦʛʨʦʤʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʵʨʦʟʠʦʥ-

ʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʠʤʝʶʪ ʟʥʘʯʝʥʠʝ ʜʣʷ ʭʦʟʷʡʩʪʚʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʠʟ-ʟʘ ʟʘʧʘʩʦʚ ʜʨʝ-

ʚʝʩʠʥʳ. ʅʘ ʚʳʩʦʢʦʡ ʧʦʡʤʝ ʚʩʪʨʝʯʘʶʪʩʷ ʧʘʰʥʠ, ʫʨʦʯʠʱʘ ʤʘʣʦʵʪʘʞʥʦʡ ʩʝʣʴʩʢʦʡ ʩʝʣʠʪʴ-

ʙʳ ʩʦ ʩʣʦʠʩʪʦ-ʟʝʨʥʠʩʪʳʤʠ ʩʫʛʣʠʥʠʩʪʳʤʠ ʧʦʯʚʘʤʠ. 

ʅʘʜʧʦʡʤʝʥʥʦ-ʪʝʨʨʘʩʦʚʳʡ ʪʠʧ ʤʝʩʪʥʦʩʪʠ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʫʩʣʦʚʠʷ ʨʝʯʥʳʭ ʜʦʣʠʥ ʠ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʝʩʴ ʩʧʝʢʪʨ ʥʘʜʧʦʡʤʝʥʥʳʭ ʪʝʨʨʘʩ. ɺʝʨʭʥʠʝ ʜʦʥʩʢʠʝ ʪʝʨʨʘʩʳ ʜʘʚʥʦ ʧʨʠ-

ʦʙʨʝʣʠ ʧʨʠʟʥʘʢʠ ʚʦʜʦʨʘʟʜʝʣʘ. ɿʘʥʠʤʘʝʪ ʪʠʧ ʤʝʩʪʥʦʩʪʠ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

18013,5 ʢʤĮ (44,86%). ɿʜʝʩʴ ʯʘʱʝ ʚʩʝʛʦ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʫʨʦʯʠʱʘ ʤʘʣʦʵʪʘʞʥʦʡ ʩʝʣʴʩʢʦʡ 

ʩʝʣʠʪʴʙʳ, ʧʘʰʥʠ, ʚʩʪʨʝʯʘʶʪʩʷ ʫʨʦʯʠʱʘ ʩʥʳʪʴʝʚʳʭ ʩʫʙʦʨʝʡ ʩ ʩʝʨʳʤʠ ʣʝʩʥʳʤʠ ʧʦʯʚʘʤʠ. 

ʉʢʣʦʥʦʚʳʡ ʪʠʧ ʤʝʩʪʥʦʩʪʠ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʟʘʥʠʤʘʝʪ 11676,8 ʢʤĮ 

(29,08%). ʇʨʝʜʩʪʘʚʣʝʥ ʦʥ ʥʘʢʣʦʥʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʢʨʫʪʠʟʥʦʡ ʙʦʣʝʝ 3Á. ɼʣʷ ʈʘʤʦʥ-

ʩʢʦʛʦ ʨʘʡʦʥʘ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ʭʘʨʘʢʪʝʨʥʘ ʥʝʚʳʩʦʢʘʷ ʛʫʩʪʦʪʘ ʵʨʦʟʠʦʥʥʦʛʦ ʨʘʩʯʣʝ-

ʥʝʥʠʷ ï 05-0,7 ʢʤ (ʩʨʝʜʥʷʷ ʰʠʨʠʥʘ ʩʢʣʦʥʦʚ ʚʦʜʦʩʙʦʨʦʚ). ɿʜʝʩʴ ʨʘʩʧʦʣʦʞʝʥʳ ʯʘʱʝ ʚʩʝʛʦ: 

ʫʨʦʯʠʱʘ ʧʣʦʪʥʦʡ ʤʘʣʦʵʪʘʞʥʦʡ ʟʘʩʪʨʦʡʢʠ ʩʝʣʴʩʢʦʛʦ ʪʠʧʘ ʥʘ ʢʦʨʝʥʥʦʤ ʩʢʣʦʥʝ ʨʝʯʥʦʡ 

ʜʦʣʠʥʳ ʩ ʯʝʨʥʦʟʝʤʘʤʠ ʚʳʱʝʣʦʯʝʥʥʳʤʠ; ʫʨʦʯʠʱʘ ʣʫʛʦʚ ʥʘ ʢʦʨʝʥʥʦʤ ʩʢʣʦʥʝ ʩ ʯʝʨʥʦʟʝ-

ʤʘʤʠ ʚʳʱʝʣʦʯʝʥʥʳʤʠ; ʫʨʦʯʠʱʝ ʙʘʣʦʢ ʥʘ ʩʢʣʦʥʘʭ ʨʝʯʥʦʡ ʜʦʣʠʥʳ ʩ ʯʝʨʥʦʟʝʤʘʤʠ ʚʳʱʝ-

ʣʦʯʝʥʥʳʤʠ [3]. 
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ʊʘʢ, ʚ ʈʘʤʦʥʩʢʦʤ ʨʘʡʦʥʝ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ʷʜʨʘʤʠ ʣʦʢʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʚʳ-

ʩʪʫʧʘʶʪ ʧʘʤʷʪʥʠʢ ʧʨʠʨʦʜʳ ʦʙʣʘʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ çʂʨʠʚʦʙʦʨʴʝè ʥʘ ʩʝʚʝʨʝ ʨʘʡʦʥʘ ʠ ʫʯʘ-

ʩʪʦʢ ʧʘʤʷʪʥʠʢʘ ʧʨʠʨʦʜʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ çʆʟʝʨʦ ʂʨʫʛʣʦʝè. ʂ ʷʜʨʫ ʤʝʞʨʝʛʠʦ-

ʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʪʥʝʩʪʠ ʫʯʘʩʪʦʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʙʠʦʩʬʝʨ-

ʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʠʤ. ɺ.ʅ. ʇʝʩʢʦʚʘ, ʟʘʥʠʤʘʶʱʠʡ ʚʦʩʪʦʯʥʫʶ ʯʘʩʪʴ ʨʘʡʦʥʘ. ʗʜʨʘʤʠ ʨʝʛʠ-

ʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʙʳʣʠ ʚʳʙʨʘʥʳ ʫʯʘʩʪʦʢ ʨʝʢʠ ɺʦʨʦʥʝʞ, ʷʚʣʷʶʱʠʡʩʷ ʨʝʛʠʦʥʘʣʴʥʳʤ 

ʧʘʤʷʪʥʠʢʦʤ ʧʨʠʨʦʜʳ ʠ ʪʝʨʨʠʪʦʨʠʠ, ʠ ʯʘʩʪʴ ɺʦʨʦʥʝʞʩʢʦʡ ʥʘʛʦʨʥʦʡ ʜʫʙʨʘʚʳ. ʂʦʨʠʜʦʨʘ-

ʤʠ ʚ ʈʘʤʦʥʩʢʦʤ ʨʘʡʦʥʝ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ʚʳʩʪʫʧʘʶʪ ʜʦʣʠʥʳ ʨʝʢ, ʘ ʪʘʢʞʝ ʙʘʣʢʠ 

ʚʪʦʨʦʛʦ ʠ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ. ʂʨʫʧʥʳʤʠ ʢʦʨʠʜʦʨʘʤʠ ʷʚʣʷʶʪʩʷ ʜʦʣʠʥʳ ʨʝʢ ɼʦʥ ʠ ɺʦʨʦ-

ʥʝʞ. ʂ ʙʦʣʝʝ ʤʝʣʢʠʤ ʢʦʨʠʜʦʨʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʨʝʢʫ ɹʦʣʴʰʘʷ ɺʝʨʝʡʢʘ ʩ ʝʝ ʧʨʠʪʦʢʘʤʠ, ʘ 

ʪʘʢʞʝ ʨʝʢʫ ʊʨʝʱʝʚʢʘ [4]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʚʣʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʤʝʱʝʥʠʷ ʷʜʝʨ ʠ ʢʦʨʠʜʦʨʦʚ ʣʘʥʜ-

ʰʘʬʪʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ ʚ ʧʨʝʜʝʣʘʭ ʈʘʤʦʥʩʢʦʛʦ ʨʘʡʦʥʘ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ 

ʧʦʢʘʟʳʚʘʶʪ ʩʣʘʙʦʝ ʨʘʟʚʠʪʠʝ ʩʝʪʠ ʆʆʇʊ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʩʭʝʤʘ ʣʘʥʜʰʘʬʪʥʦ-

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ ʜʦʣʠʥʳ ɺʝʨʭʥʝʛʦ ɼʦʥʘ (ʨʠʩ.1) ʧʦʢʘʟʘʣʘ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʘʷ ʩʝʪʴ 

ʆʆʇʊ ʥʝ ʦʙʨʘʟʫʝʪ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʠ ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ 

ʣʘʥʜʰʘʬʪʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʧʨʝʜʝʣʘʭ ʨʘʡʦʥʘ. 

 
ʈʠʩ. 1. ʃʘʥʜʰʘʬʪʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʘʨʢʘʩ ʜʦʣʠʥʳ ɺʝʨʭʥʝʛʦ ɼʦʥʘ ʚ ʈʘʤʦʥʩʢʦʤ ʨʘʡʦʥʝ 

ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʦʧʪʠʤʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ ʜʦʣʠ-

ʥʳ ʨʝʢʠ ɼʦʥ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʷ ʣʘʥʜʰʘʬʪʥʦ-

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ, ʧʦʵʪʦʤʫ ʪʨʝʙʫʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʦʮʝʥʢʘ ʩʚʦʡʩʪʚ ʢʘʞʜʦʛʦ 

ʪʠʧʘ ʣʘʥʜʰʘʬʪʘ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʝʛʫʣʠʨʦʚʢʠ ʧʣʘʥʠʨʫʝʤʳʭ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʛʨʫʟʦʢ. 

ʋʯʝʪ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʟʚʦʣʠʪ ʦʮʝʥʠʪʴ ʣʘʥʜʰʘʬʪʥʦ-

ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʘ ʩʦʟʜʘʥʠʝ ʧʨʘʚʠʣʴʥʦʡ ʩʠʩʪʝʤʳ ʣʘʥʜʰʘʬʪʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 
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ʢʘʨʢʘʩʘ ʜʦʣʠʥʥʦ-ʨʝʯʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ.  
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ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʥʠʟʦʚʴʷʭ ʨʝʢʠ ʇʠʨʩʘʘʪ, ʚ ʶʞʥʦʤ ʠ ʚʦʩʪʦʯʥʦʤ ɻʦʙʫʩʪʘʥʝ ʥʘ ʚʳʩʦʪʝ ʦʪ 

200 ʤ ʜʦ 600 ʤ, ʘ ʢʩʝʨʦʬʠʪʥʳʝ ʩʫʭʠʝ ʩʪʝʧʠ ʛʦʨʥʳʭ ʨʘʚʥʠʥ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʦʪ 

ʘʙʩʦʣʶʪʥʦʡ ʚʳʩʦʪʳ ʦʢʦʣʦ 500-700 ʤ ʜʦ ʚʳʩʦʪʳ 800-900 ʤ. ʂʩʝʨʦʬʠʪʥʳʝ ʩʫʭʠʝ ʩʪʝʧʠ 

ʛʦʨʥʳʭ ʨʘʚʥʠʥ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʩʪʨʘʜʘʣʠ ʦʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʣʦʜʦʨʦʜʥʳʭ ʯʝʨʥʦʟʝʤʦʚ ʠ ʨʘʟʣʠʯʥʳʭ 

ʧʦʜʪʠʧʦʚ ʙʫʨʦʟʝʤʦʚ ʩʦʟʜʘʣʦ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʩʝʚʦʚ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʟʝʨʥʦʚʳʭ, ʣʶʮʝʨʥʳ ʠ ʥʝʢʦʪʦʨʳʭ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ, ʢʦʪʦʨʳʝ ʢʦʨʝʥʥʳʤ ʦʙʨʘʟʦʤ 

ʠʟʤʝʥʠʣʠ ʝʩʪʝʩʪʚʝʥʥʫʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʵʪʦʪ ʪʠʧ ʣʘʥʜʰʘʬʪʘ ʩʫʱʝʩʪʚʦʚʘʣ ʜʦ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʦʜ ʣʝʩʥʳʤ 

ʣʘʥʜʰʘʬʪʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʣʝʩʦʦʙʨʘʟʫʶʱʠʤʠ ʧʦʜ ʜʫʙʘʤʠ ʠ ʜʫʙʘ-ʛʨʘʙʘʤʠ. ɺ ʪʘʢʠʭ 

ʣʝʩʘʭ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʪʘʢʠʝ ʢʫʩʪʘʨʥʠʢʠ, ʢʘʢ ʙʦʷʨʳʰʥʠʢ, ʘʨʛʘʡʣ, ʰʠʧʦʚʥʠʢ, 
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ʢʠʟʠʣ, ʢʣʶʢʚʘ, ʚʠʰʥʷ, ʦʯʠʪʦʢ ʝʚʨʦʧʝʡʩʢʠʡ ʚ ʙʦʣʝʝ ʪʝʥʠʩʪʳʭ ʤʝʩʪʘʭ, ʘ ʥʘ ʢʘʤʝʥʠʩʪʳʭ ʠ 

ʦʪʢʨʳʪʳʭ ʤʝʩʪʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʢʫʩʪʘʨʥʠʢʠ ʩʦʨʛʦ ʠ ʩʫʤʘʭʘ. ʈʝʣʴʝʬ ʧʦʣʫʧʫʩʪʳʥʥʦʛʦ 

ʣʘʥʜʰʘʬʪʘ ʠʤʝʝʪ ʩʣʦʞʥʦʝ ʩʪʨʦʝʥʠʝ ʠ ʨʝʟʢʦ ʨʘʩʯʣʝʥʝʥ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ 

ʙʨʝʢʯʠʡ ʥʘ ʩʢʣʦʥʘʭ ʛʨʷʟʝʚʳʭ ʚʫʣʢʘʥʦʚ, ʥʘʧʨʘʚʣʝʥʠʷ ʩʢʣʦʥʦʚ ʠ ʜʨ. ʬʦʨʤʠʨʦʚʘʣʠʩʴ 

ʨʘʟʣʠʯʥʳʝ ʣʘʥʜʰʘʬʪʥʳʝ ʢʦʤʧʣʝʢʩʳ. ɻʨʷʟʝʚʳʝ ʚʫʣʢʘʥʳ ʠ ʠʭ ʧʝʨʠʦʜʠʯʝʩʢʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʢʘʟʳʚʘʶʪ ʢʦʨʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʣʘʥʜʰʘʬʪʘ. ɺ 

ʧʦʩʣʝʜʥʠʝ 15-20 ʣʝʪ ʨʘʩʪʠʪʝʣʴʥʳʡ ʠ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʥʝ ʤʦʛ ʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʥʘ 

ʢʨʘʪʝʨʘʭ ʠ ʙʨʝʢʯʠʝʚʳʭ ʧʦʪʦʢʘʭ ʚʫʣʢʘʥʦʚ, ʠʟʚʝʨʛʘʚʰʠʭʩʷ ʚ ʫʢʘʟʘʥʥʳʭ ʛʦʜʘʭ. 

ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʪʘʢʞʝ ʥʝ ʨʘʟʚʠʪʘ ʚ ʘʢʪʠʚʥʳʭ ʨʘʡʦʥʘʭ ʥʘʣʠʯʠʷ ʛʨʠʬʦʥʦʚ ʠ ʩʦʧʦʢ. ʅʘ 

ʶʞʥʳʭ ʩʢʣʦʥʘʭ ʩ ʙʦʣʝʝ ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʥʳʤʠ ʙʝʜʣʝʥʜʘʤʠ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʨʘʟʨʝʞʝʥʥʳʡ 

ʦʩʦʢʦʚʳʡ ʵʬʝʤʝʨʥʳʡ ʣʘʥʜʰʘʬʪ, ʘ ʥʘ ʩʣʘʙʦ ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʥʳʭ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʭ 

ʩʢʣʦʥʘʭ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʛʫʩʪʦ-ʧʦʣʳʥʥʳʡ ʵʬʝʤʝʨʥʳʡ ʣʘʥʜʰʘʬʪ [1,5]. ʇʦʜ ʩʦʚʦʢʫʧʥʳʤ 

ʚʣʠʷʥʠʝʤ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʃʷʥʛʷʙʠʟʩʢʦʤ ʭʨʝʙʪʝ ʠ 

ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʨʷʜ ʪʠʧʦʚ ʢʩʝʨʦʬʠʪʥʳʭ ʩʫʭʠʭ ʩʪʝʧʝʡ ʠ 

ʧʦʣʫʧʫʩʪʳʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʛʦʨʥʳʭ ʨʘʚʥʠʥ. 

ʂʩʝʨʦʬʠʪʥʳʝ ʩʫʭʠʝ ʩʪʝʧʠ ʛʦʨʥʳʭ ʨʘʚʥʠʥ ʠʤʝʶʪ ʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ (9587,67 ʛʘ 

ʠʣʠ 16,58%), ʛʜʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʢʣʝʚʝʨ, ʣʠʩʦʭʚʦʩʪ, ʨʝʜʢʠʡ ʪʝʨʥʦʚʥʠʢ ʩ ʚʝʣʘʤʠʨʦʤ ʠ 

ʢʫʩʪʳ ʰʠʧʦʚʥʠʢʘ ʥʘ ʤʦʱʥʳʭ ʛʦʨʥʳʭ ʯʝʨʥʦʟʝʤʘʭ, ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʭ ʚ ʚʠʥʦʛʨʘʜʥʠʢʠ ʥʘ 

ʭʦʣʤʠʩʪʳʭ ʚʦʜʦʨʘʟʜʝʣʘʭ ʚ ʧʨʝʜʝʣʘʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʪʠʧʘ. ʇʦʢʘʟʘʪʝʣʠ 

ʦʩʪʘʣʴʥʳʭ ʪʠʧʦʚ ʣʘʥʜʰʘʬʪʘ ʩʦʩʪʘʚʣʷʶʪ 0,14 % (ʢʣʶʢʚʝʥʥʳʝ, ʛʨʫʰʝʚʳʝ, 

ʙʦʷʨʳʰʥʠʢʦʚʦ-ʧʦʣʳʥʥʳʝ ʠ ʣʝʩʥʳʝ ʟʘʨʦʩʣʠ ʥʘ ʩʨʝʜʥʝʤʦʱʥʳʭ ʩʤʳʪʳʭ ʙʫʨʳʭ ʛʦʨʥʦ-

ʣʝʩʥʳʭ ʧʦʯʚʘʭ ʥʘ ʫʤʝʨʝʥʥʦ ʨʘʩʯʣʝʥʝʥʥʳʭ ʧʦʣʦʛʠʭ ʩʢʣʦʥʘʭ) ʠ 7,97 % (ʤʦʱʥʳʝ ʩʤʳʪʳʝ 

ʥʘ ʥʝʬʨʘʛʤʝʥʪʠʨʦʚʘʥʥʳʭ ʧʦʣʦʛʠʭ ʩʢʣʦʥʘʭ ʨʝʯʥʦʡ ʜʦʣʠʥʳ ʢʦʣʝʙʣʶʪʩʷ ʤʝʞʜʫ ʧʦʣʳʥʴʶ, 

ʘʟʘʪʦʤ, ʨʝʜʢʠʤʠ ʢʫʩʪʘʤʠ ʛʨʫʰʠ) ʥʘ ʛʦʨʥʳʭ ʙʫʨʳʭ ʧʦʯʚʘʭ. 

ɺ ʧʨʝʜʝʣʘʭ ʧʦʣʫʧʫʩʪʳʥʥʦʛʦ ʣʘʥʜʰʘʬʪʘ, ʚ ʙʨʝʢʯʠʝʚʳʭ ʧʦʯʚʘʭ ʫʤʝʨʝʥʥʦ ʨʘʩʯʣʝ-

ʥʝʥʥʳʭ ʥʠʟʢʦʛʦʨʥʳʭ ʩʢʣʦʥʦʚ, ʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ ʠʤʝʝʪ ʣʘʥʜʰʘʬʪʥʳʡ ʪʠʧ ʬʝʥʭʝʣʝʚʦʛʦ, 

ʧʦʣʳʥʥʦʛʦ, ʯʘʩʪʠʯʥʦ ʝʞʝʚʠʯʥʦʛʦ, ʫʢʩʫʩʥʦʛʦ, ʤʷʩʠʩʪʦʛʦ ʩʦʣʦʥʯʘʢʦʚʦʛʦ ʣʘʥʜʰʘʬʪʘ 

(6013,19 ʛʘ ʠʣʠ 18,61%) 13,64% ï ʠʥʪʝʥʩʠʚʥʘʷ. ʕʪʦ ʧʦʣʫʧʫʩʪʳʥʷ ʧʦʣʳʥʥʘʷ, ʬʝʥʭʝʣʝʚʘʷ, 

ʨʘʟʨʝʞʝʥʥʘʷ ʤʷʩʠʩʪʦ-ʟʘʩʦʣʝʥʥʘʷ, ʝʞʝʚʠʯʥʘʷ ʥʘ ʩʝʨʦ-ʙʨʝʢʯʠʝʚʳʭ ʧʦʯʚʘʭ ʥʘ ʩʢʣʦʥʘʭ 

ʨʘʩʢʦʣʦʪʦʛʦ ʚʫʣʢʘʥʘ. ʆʩʪʘʣʴʥʳʝ ʪʠʧʳ ʣʘʥʜʰʘʬʪʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦʯʪʠ ʨʘʚʥʦʤʝʨʥʦ. 

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʩʝʨʦʬʠʪʥʳʭ ʩʫʭʠʭ ʩʪʝʧʝʡ ʃʷʥʛʷʙʠʟʩʢʦʛʦ ʭʨʝʙʪʘ ʠ 

ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ ʩʣʝʜʫʶʱʠʝ: ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ (ʊ
0
 ʉ), ʛʦʜʦʚʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ (ʤʤ), ʩʫʤʤʘ 10
0
 ʚʝʨʭʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʜʨ. ʂʣʠʤʘʪ ʪʝʨʨʠʪʦʨʠʠ 

ʫʤʝʨʝʥʥʦ-ʞʘʨʢʠʡ. ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 11,0-11,5
0
 ʉ, ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʘʤʦʛʦ 

ʞʘʨʢʦʛʦ ʤʝʩʷʮʘ (ʠʶʣʷ) 21
0
 ʉ, ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʘʤʦʛʦ ʭʦʣʦʜʥʦʛʦ ʤʝʩʷʮʘ 

(ʷʥʚʘʨʷ) 0-4
0
 ʉ. ʉʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 600-

650 ʤʤ. ʉʫʤʤʘ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʚʳʰʝ 10
0
ʉ ʧʦ ʨʘʡʦʥʫ ʩʦʩʪʘʚʣʷʝʪ 3400-3700

0
 ʉ. 

ɻʦʜʦʚʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 65-70%. ʂʦʣʠʯʝʩʪʚʦ ʩʦʣʥʝʯʥʳʭ ʯʘʩʦʚ ʚ 

ʛʦʜʫ ʥʝ ʧʨʝʚʳʰʘʝʪ 2200 ʯʘʩʦʚ. 

 ɺ ʨʘʡʦʥʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʣʫʧʫʩʪʳʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘ ʃʷʥʛʷʙʠʟʩʢʦʤ ʭʨʝʙʪʝ 

ʧʨʝʦʙʣʘʜʘʝʪ ʩʫʭʦʡ ʩʫʙʪʨʦʧʠʯʝʩʢʠʡ ʪʠʧ ʢʣʠʤʘʪʘ. ɿʜʝʩʴ ʦʙʱʝʝ ʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʨʘʜʠʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 128 ʢʢʘʣ/ʩʤ
2
 . ɻʦʜʦʚʘʷ ʚʝʣʠʯʠʥʘ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʙʘʣʘʥʩʘ ʩʦʩʪʘʚʣʷʝʪ 

45-50 ʢʢʘʣ/ʩʤ
2
 , ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʢʦʪʦʨʦʛʦ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʪʝʧʣʳʡ ʧʝʨʠʦʜ ʛʦʜʘ (38-40 

ʢʢʘʣ/ʩʤ
2
 ). ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʘʤʦʛʦ ʞʘʨʢʦʛʦ ʤʝʩʷʮʘ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 24,5-

27,0Áʉ, ʘ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʘʤʦʛʦ ʭʦʣʦʜʥʦʛʦ ʤʝʩʷʮʘ ʩʦʩʪʘʚʣʷʝʪ 0-3Áʉ. ʉʫʤʤʘ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʛʦʜʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʳʰʝ 10Áʉ ʩʦʩʪʘʚʣʷʝʪ 4500Áʉ, ʩʥʠʞʘʷʩʴ ʢ ʩʝʚʝʨʦ-

ʟʘʧʘʜʫ ʜʦ 4200Áʉ [7]. 

 ʂʩʝʨʦʬʠʪʥʳʝ ʩʫʭʠʝ ʩʪʝʧʠ ʛʦʨʥʳʭ ʨʘʚʥʠʥ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʠʥʪʝʥʩʠʚʥʳʤ, 
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ʫʤʝʨʝʥʥʳʤ ʠ ʩʣʘʙʳʤ ʨʘʩʯʣʝʥʝʥʠʝʤ ʨʝʣʴʝʬ. ʂ ʵʪʦʤʫ ʪʠʧʫ ʦʪʥʦʩʷʪʩʷ ʨʝʯʥʳʝ ʜʦʣʠʥʳ, 

ʪʝʨʨʘʩʳ, ʚʦʜʦʨʘʟʜʝʣʳ, ʵʨʦʟʠʦʥʥʳʝ ʩʢʣʦʥʳ, ʦʚʨʘʛʠ, ʨʘʩʩʝʯʝʥʥʳʝ ʫʟʢʠʝ ʜʦʣʠʥʳ, ʦʧʦʣʟʥʠ 

ʠ ʪ. ʜ. ʭʘʨʘʢʪʝʨʥʳʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʦʙʣʘʜʘʶʪ ʤʦʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ 

ʧʘʣʝʦʛʝʥ-ʥʝʦʛʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ ï ʧʝʩʯʘʥʠʢʠ, ʠʟʚʝʩʪʥʷʢʠ, ʛʣʠʥʳ, ʩʣʘʥʮʳ ʠ ʜʨ 

ɺʘʞʥʝʡʰʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʣʘʥʜʰʘʬʪʘ ʤʝʩʪʥʦʩʪʠ ʷʚʣʷʶʪʩʷ 

ʧʦʢʘʟʘʪʝʣʠ ʝʛʦ ʥʘʢʣʦʥʥʦʩʪʠ (ʨʠʩ 1). 

 

 
 

ʈʠʩ. 1. ʂʘʨʪʘ ʥʘʢʣʦʥʦʚ ʃʷʥʛʷʙʠʟʩʢʦʛʦ ʭʨʝʙʪʘ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ 

 

ʂʘʢ ʚʠʜʥʦ, ʦʪʜʝʣʴʥʳʝ ʪʠʧʳ ʣʘʥʜʰʘʬʪʦʚ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʨʘʟʣʠʯʥʦʡ 

ʩʪʝʧʝʥʴʶ ʥʘʢʣʦʥʘ: 50 (0-100)-68,17% ʵʪʠʭ ʣʘʥʜʰʘʬʪʦʚ ʠʣʠ 39407,85 ʛʘ; 150 (10-200) ï 

20,41% ʠʣʠ 11797,51 ʛʘ; 250 (20-300) ï 11,42% ʠʣʠ ʟʘʥʠʤʘʣʠ ʧʣʦʱʘʜʴ 6602,7 ʛʘ. 

ʈʘʟʣʠʯʥʳʝ ʪʠʧʳ ʧʦʣʫʧʫʩʪʳʥʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ʥʘ ʃʷʥʛʷʙʠʟʩʢʦʤ ʭʨʝʙʪʝ ʠ ʧʨʠʣʝʛʘʶʱʠʭ 

ʨʘʡʦʥʘʭ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʥʘʢʣʦʥʘ: ʵʪʦʪ ʣʘʥʜʰʘʬʪ 

ʩʦʩʪʘʚʣʷʝʪ 10-200(150)-47,4% ʠʣʠ 15326,74 ʛʘ; 0-100(50) ï ʧʦʢʨʳʪʦ 52,56% ʠʣʠ 32309,02 

ʛʘ. 

ʊʠʧʠʯʥʳʝ ʛʦʨʥʳʝ ʙʫʨʳʝ ʢʦʨʠʯʥʝʚʳʝ ʠ ʢʘʨʙʦʥʘʪʥʳʝ ʛʦʨʥʳʝ ʯʝʨʥʦʟʝʤʳ 

ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʪʠʧʦʚ ʣʘʥʜʰʘʬʪʘ ʚ ʧʨʝʜʝʣʘʭ ʢʩʝʨʦʬʠʪʥʳʭ ʩʫʭʠʭ ʩʪʝʧʝʡ ʛʦʨʥʳʭ ʨʘʚʥʠʥ 

ʃʷʥʛʷʙʠʟʩʢʦʛʦ ʭʨʝʙʪʘ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ [3]. 

ʊʠʧʠʯʥʳʝ ʛʦʨʥʳʝ ʙʫʨʦʟʝʤʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʧʣʦʱʘʜʠ 5561,62 ʛʘ. ʕʪʠ ʧʦʯʚʳ 

ʦʙʨʘʟʦʚʘʣʠʩʴ ʥʘ ʠʟʚʝʩʪʥʷʢʘʭ, ʠʟʚʝʩʪʥʷʢʦʚʳʭ ʢʦʥʛʣʦʤʝʨʘʪʘʭ, ʤʝʨʛʝʣʷʭ ʠʣʠ 

ʜʝʣʶʚʠʘʣʴʥʳʭ ʠ ʧʨʦʣʶʚʠʘʣʴʥʳʭ ʧʦʨʦʜʘʭ ʩ ʱʝʙʥʠʩʪʳʤʠ ʛʣʠʥʠʩʪʳʤʠ ʢʘʨʙʦʥʘʪʘʤʠ. ʀʭ 

ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʧʦʩʘʜʢʠ, ʩʢʘʰʠʚʘʥʠʷ ʠ ʫʙʦʨʢʠ ʫʨʦʞʘʷ ʚ ʧʨʠʨʦʜʥʳʭ ʭʦʟʷʡʩʪʚʘʭ. ʆʥʠ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʪʠʧʠʯʥʳʭ ʙʫʨʳʭ ʛʦʨʥʦ-ʣʝʩʥʳʭ ʠ ʩʝʨʦ-ʙʫʨʳʭ ʛʦʨʥʦ-ʣʝʩʥʳʭ ʧʦʯʚ ʧʦ ʨʷʜʫ 

ʤʦʨʬʦʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ. ɺ ʨʝʟʫʣʪɹʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʫʩʪʘʥʦʚʣʝʥ  r

ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʵʪʠʭ ʧʦʯʚ. 

- ʛʫʩʪʦʡ, ʪʠʧʠʯʥʳʡ ʛʦʨʥʳʡ ʢʦʨʠʯʥʝʚʳʡ; 

- ʩʨʝʜʥʝʡ ʪʦʣʱʠʥʳ, ʪʠʧʠʯʥʳʡ ʛʦʨʥʦ-ʢʦʨʠʯʥʝʚʳʡ; 

- ʧʣʦʩʢʠʡ ʛʦʨʥʳʡ ʢʦʨʠʯʥʝʚʳʡ. 

 ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚʳ ʧʦ ʧʨʦʬʠʣʶ ʛʣʠʥʠʩʪʳʡ ʠ 
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ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʡ. ʇʦʩʢʦʣʴʢʫ ʪʠʧʠʯʥʳʝ ʛʦʨʥʳʝ ʙʫʨʳʝ ʧʦʯʚʳ ʚʦʟʥʠʢʣʠ ʚ ʥʝʜʘʚʥʝʤ 

ʧʨʦʰʣʦʤ ʠʟ-ʧʦʜ ʣʝʩʘ ʠ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʦʜ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, 

ʤʦʨʬʦʛʝʥʝʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʪʠʭ ʧʦʯʚ ʠʤʝʶʪ ʢʘʢ ʣʝʩʥʳʝ, ʪʘʢ ʠ ʩʪʝʧʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

 ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ ʪʠʧʠʯʥʦʡ ʛʦʨʥʦʡ ʙʫʨʦʡ ʧʦʯʚʳ ʢʦʣʝʙʣʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 2,79-4,19% ʠ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʢ ʥʠʞʥʠʤ ʩʣʦʷʤ ʧʨʦʬʠʣʷ ʜʦ 1,12-1,89% ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʱʥʦʩʪʠ ʧʨʦʬʠʣʷ. ʇʦ ʛʫʤʫʩʫ ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʚ ʚʝʨʭʥʠʭ ʩʣʦʷʭ 

ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0,21 ʜʦ 0,31%. ʂ ʥʠʞʥʠʤ ʩʣʦʷʤ ʧʨʦʬʠʣʷ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʧʦʩʪʝʧʝʥʥʦ 

ʩʥʠʞʘʝʪʩʷ ʠ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,15-0,21%. ɺʝʨʭʥʠʡ ʩʣʦʡ ʵʪʠʭ ʧʦʯʚ ʦʪʤʳʪ ʦʪ 

ʢʘʨʙʦʥʘʪʦʚ. ʂʘʨʙʦʥʘʪʳ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʥʠʞʥʠʭ ʩʣʦʷʭ ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʝʙʣʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 16-18%. ɿʥʘʯʝʥʠʝ pH ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 6,8 ʜʦ 8,0. ɺ 100 ʛ ʙʫʨʦʟʝʤʦʚ ʪʠʧʠʯʥʳʭ 

ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 26,0-36,0 ʤʛ.ʵʢʚ. ɼʨʫʛʦʡ 

ʪʠʧʠʯʥʳʡ ʧʦʜʪʠʧ ʧʦʯʚʳ ʜʣʷ ʣʘʥʜʰʘʬʪʦʚ ʥʠʟʢʦʛʦʨʥʳʭ ʨʘʚʥʠʥ ʃʷʥʛʷʙʠʟʩʢʦʛʦ ʭʨʝʙʪʘ ʠ 

ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ ð ʢʘʨʙʦʥʘʪʥʳʡ ʛʦʨʥʳʡ ʯʝʨʥʦʟʝʤ. 

ʂʘʨʙʦʥʘʪʥʳʝ ʛʦʨʥʳʝ ʯʝʨʥʦʟʝʤʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʃʷʥʛʷʙʠʟʩʢʦʤ ʭʨʝʙʪʝ ʥʘ 

ʚʳʩʦʪʝ 700-800 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʧʦʜ ʢʩʝʨʦʬʠʪʥʳʤʠ ʩʫʭʠʤʠ ʩʪʝʧʷʤʠ ʪʘʤ ʞʝ, ʛʜʝ ʠ 

ʪʠʧʠʯʥʳʝ ʛʦʨʥʳʝ ʙʫʨʦʟʝʤʳ, ʥʦ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʥʝʝ ʥʘʢʣʦʥʥʳʭ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʣʘʞʥʳʭ ʩʝʚʝʨʥʳʭ ʩʢʣʦʥʘʭ. ʈʝʣʴʝʬ ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʪʠʭ ʧʦʯʚ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʦʚʥʳʝ ʠ ʩʣʘʙʦ ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʥʳʝ ʛʦʨʥʳʝ ʩʢʣʦʥʳ, 

ʧʦʢʨʳʪʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʣʝʩʘʤʠ. ʄʦʱʥʦʩʪʴ ʛʫʤʫʩʦʚʦʛʦ ʩʣʦʷ ʵʪʠʭ ʧʦʯʚ ʩʦʩʪʘʚʣʷʝʪ 0-

50 ʩʤ ʠ ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʞʥʠʭ ʩʣʦʝʚ. ʉʪʨʫʢʪʫʨʘ ʧʦʯʚʳ ʚ 

ʚʝʨʭʥʝʤ ʩʣʦʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʝʨʥʠʩʪʘʷ, ʘ ʚ ʛʣʫʙʠʥʫ ð ʦʨʝʭʦʚʠʜʥʘʷ. ʇʦʯʚʳ ʧʦ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʩʫʛʣʠʥʠʩʪʳʝ. ʇʦʢʘʟʘʪʝʣʴ ʢʘʨʙʦʥʠʟʘʮʠʠ ʚʘʨʴʠʨʫʝʪʩʷ 

ʧʨʠʤʝʨʥʦ ʚ ʧʨʝʜʝʣʘʭ 15-20%. ʂʦʣʠʯʝʩʪʚʦ ʦʙʱʝʛʦ ʛʫʤʫʩʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 4-5% ʚ 

ʧʦʩʘʜʦʯʥʦʤ ʩʣʦʝ ʜʦ 0,9-3,9% ʚ ʧʦʜʧʦʩʘʜʦʯʥʳʭ ʩʣʦʷʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʣʫʙʠʥʳ 

ʟʘʣʝʛʘʥʠʷ ʛʦʨʠʟʦʥʪʘ. ʇʦ ʛʫʤʫʩʫ ʦʙʱʠʡ ʘʟʦʪ ʚ ʚʝʨʭʥʠʭ ʩʣʦʷʭ ʩʦʩʪʘʚʣʷʝʪ 0,30-0,47%. 

ʂʘʨʙʦʥʘʪʥʳʝ ʛʦʨʥʳʝ ʯʝʨʥʦʟʝʤʳ ʭʦʨʦʰʦ ʦʙʝʩʧʝʯʝʥʳ ʢʘʪʠʦʥʘʤʠ. ʉʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ 

ʦʩʥʦʚʘʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 31-36 ʤʛ-ʵʢʚ ʚ ʧʦʩʝʚʥʦʤ ʩʣʦʝ ʵʪʠʭ ʧʦʯʚ, ʛʜʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʪʠʦʥʘ 

ʉʘ ʚʝʣʠʢʦ ʠ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 8,56-33,20% ʧʦ ʚʩʝʤʫ ʧʨʦʬʠʣʶ. ʉʦʦʪʥʦʰʝʥʠʝ C:N 

ʢʦʣʝʙʣʝʪʩʷ ʦʪ 4,9 ʜʦ 6,9. ɺʝʣʠʯʠʥʘ pH ʩʦʩʪʘʚʣʷʝʪ 8,1-8,5. 

 ɼʣʷ ʧʦʣʫʧʫʩʪʳʥʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ʃʷʥʛʷʙʠʟʩʢʦʛʦ ʭʨʝʙʪʘ ʠ ʧʨʠʣʝʛʘʶʱʠʭ 

ʪʝʨʨʠʪʦʨʠʡ ʭʘʨʘʢʪʝʨʥʳ ʩʝʨʳʝ, ʩʝʨʦ-ʙʫʨʳʝ ʧʦʯʚʳ ʠ ʙʨʝʢʯʠʝʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ. 

 ɺ ʘʨʝʘʣʝ ʃʷʥʛʷʙʠʟʘ ʩʝʨʳʝ ʧʦʯʚʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʠʭ ʠ 

ʛʣʘʜʢʠʭ ʫʯʘʩʪʢʘʭ. ʕʪʠ ʧʦʯʚʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʩʘʜʢʠ, ʩʙʦʨʘ ʫʨʦʞʘʷ, ʯʘʩʪʠʯʥʦʛʦ 

ʩʢʘʰʠʚʘʥʠʷ ʠ ʟʘʨʦʩʣʝʡ ʢʫʩʪʘʨʥʠʢʦʚ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʧʦʯʚ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʜ ʦʨʦʰʘʝʤʦʝ ʟʝʤʣʝʜʝʣʠʝ. 

ʎʚʝʪ ʩʝʨʦʟʝʤʦʚ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʡ, ʦʪʣʠʯʘʝʪʩʷ ʤʝʣʢʦʡ ʛʣʠʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʦʡ. ʇʦʢʘʟʘʪʝʣʴ 

pH ʚ ʩʝʨʳʭ ʧʦʯʚʘʭ ʚʘʨʴʠʨʫʝʪ ʧʦ ʧʨʦʬʠʣʶ ʦʪ 7,5 ʜʦ 8,4. ʂʦʣʠʯʝʩʪʚʦ ʦʙʱʝʛʦ ʛʫʤʫʩʘ ʚ 

ʵʪʠʭ ʧʦʯʚʘʭ ʚ ʚʝʨʭʥʠʭ ʩʣʦʷʭ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 1,20-1,35%, ʘ ʢʦʣʠʯʝʩʪʚʦ ʦʙʱʝʛʦ 

ʘʟʦʪʘ ʚ ʧʦʯʚʝʥʥʦʤ ʩʣʦʝ ï 0,21-0,23% ʧʦ ʛʫʤʫʩʫ. ʇʦʯʚʳ ʢʘʨʙʦʥʘʪʠʟʠʨʦʚʘʥʳ ʧʦ ʚʩʝʤʫ 

ʧʨʦʬʠʣʶ ʠ ʚʘʨʴʠʨʫʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 5,9-8,2%. ʂʘʨʙʦʥʘʪʳ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʧʦ 

ʧʨʦʬʠʣʶ. ʇʦʛʣʦʪʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʝʨʳʭ ʧʦʯʚ ʚ ʧʦʩʝʚʥʦʤ ʩʣʦʝ ʚʘʨʴʠʨʫʝʪ ʦʪ 18,4 ʜʦ 

26,0 ʤʛ.ʵʢʚ, ʩ ʥʝʙʦʣʴʰʠʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʧʦ ʚʩʝʤʫ ʧʨʦʬʠʣʶ. 

ʉʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ ʧʦʯʚʳ ʩʦʟʜʘʣʠ ʢʦʤʙʠʥʘʮʠʠ ʩ ʥʝʧʦʯʚʝʥʥʳʤʠ ʧʨʦʠʟʚʦʜʥʳʤʠ ʚ 

ʘʨʝʘʣʝ ʃʷʥʛʷʙʠʟʘ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʨʘʡʦʥʘʭ. ʉʣʘʙʦ ʨʘʟʚʠʪʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʧʨʠʚʝʣʘ ʢ 

ʥʠʟʢʦʤʫ ʧʦʩʪʫʧʣʝʥʠʶ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʦʯʚʫ [1,2]. ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʵʪʠʭ ʧʦʯʚ ʛʣʠʥʠʩʪʳʡ ʠ ʪʷʞʝʣʦʛʣʠʥʠʩʪʳʡ. ʂʦʣʠʯʝʩʪʚʦ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ ʚ ʩʝʨʦ-

ʙʫʨʳʭ ʧʦʯʚʘʭ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 61-73%. ʂʦʣʠʯʝʩʪʚʦ ʛʣʠʥʠʩʪʳʭ ʯʘʩʪʠʮ ʢʦʣʝʙʣʝʪʩʷ 
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ʚ ʧʨʝʜʝʣʘʭ 16-17%. ʂʦʣʠʯʝʩʪʚʦ ʛʫʤʫʩʘ ʚ ʵʪʠʭ ʧʦʯʚʘʭ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 1,0-1,1% ʚ ʚʝʨʭʥʠʭ 

ʩʣʦʷʭ ʧʨʦʬʠʣʷ ʜʦ 0,16-0,99% ʧʦ ʚʩʝʤʫ ʧʨʦʬʠʣʶ. ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʛʫʤʫʩʘ ʢʦʣʠʯʝʩʪʚʦ 

ʘʟʦʪʘ ʚ ʚʝʨʭʥʠʭ ʩʣʦʷʭ ʧʨʦʬʠʣʷ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 0,12-0,14 %, ʘ ʧʦ ʚʩʝʤʫ ʧʨʦʬʠʣʶ 

ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,09-0,12 %. ʫʨʦʚʝʥʴ ʢʘʨʙʦʥʘʪʥʦʩʪʠ ʚ ʵʪʠʭ ʧʦʯʚʘʭ ʩʦʩʪʘʚʣʷʝʪ 8,2-

8,9 %, ʘ ʫʨʦʚʝʥʴ pH ʨʘʚʝʥ 8. ʆʥ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 1-8,3 [4]. 

 ɹʣʘʛʦʧʨʠʷʪʥʳʝ ʨʝʣʴʝʬʥʳʝ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠ ʧʦʯʚʝʥʥʳʝ ʫʩʣʦʚʠʷ ʧʨʠʚʦʜʷʪ ʢ 

ʙʦʣʝʝ ʚʳʩʦʢʦʤʫ ʫʜʝʣʴʥʦʤʫ ʚʝʩʫ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʜʦʨʦʛ, ʣʠʥʠʡ ʩʚʷʟʠ ʠ ʜʨʫʛʠʭ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʦʩʦʙʝʥʥʦ ʧʘʭʦʪʥʳʭ 

ʟʝʤʝʣʴ ʠ ʤʥʦʛʦʣʝʪʥʠʭ ʢʫʣʴʪʫʨ ʚ ʧʨʝʜʝʣʘʭ ʣʘʥʜʰʘʬʪʥʦʛʦ ʪʠʧʘ [2,6]. 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʡ ʧʦʜ ʥʘʩʝʣʝʥʥʳʤʠ ʧʫʥʢʪʘʤʠ, ʜʦʨʦʛʠʤʠ, ʪʨʦʧʘʤʠ, 

ʣʠʥʠʷʤʠ ʩʚʷʟʠ ʠ ʪ.ʧ. ʨʘʚʥʘ 1002,25 ʛʘ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 1,73% ʧʣʦʱʘʜʠ ʣʘʥʜʰʘʬʪʘ. 

 ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʧʦʩʝʚʦʚ 6132,98 ʛʘ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 10,61% ʪʝʨʨʠʪʦʨʠʠ. 

ʋʜʝʣʴʥʳʡ ʚʝʩ ʩʝʣʴʩʢʠʭ ʟʝʤʝʣʴ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʦʜ ʧʦʢʦʩʳ ʠ ʚʳʧʘʩ ʩʢʦʪʘ, ʚ ʨʘʡʦʥʝ 

ʦʭʚʘʪʳʚʘʝʪ ʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ (20022,66 ʛʘ ʠʣʠ 34,64%) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

(ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʫʣʴʪʫʨʳ, ʤʥʦʛʦʣʝʪʥʠʝ ʢʫʣʴʪʫʨʳ). 

ʉʨʝʜʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʧʦʣʫʧʫʩʪʳʥʥʦʤ ʣʘʥʜʰʘʬʪʝ ʟʘʤʝʪʥʦ ʚʣʠʷʥʠʝ ʥʘ 

ʣʘʥʜʰʘʬʪʥʳʝ ʢʦʤʧʣʝʢʩʳ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʜʦʨʦʛ, ʣʠʥʠʡ ʩʚʷʟʠ ʠ ʜʨʫʛʠʭ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʝʩʪ, ʦʩʦʙʝʥʥʦ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 4657,66 ʛʘ ʠʣʠ 14,42% ʪʝʨʨʠʪʦʨʠʡ ʵʪʦʛʦ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʪʠʧʘ ʧʦʜʚʝʨʛʣʠʩʴ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʝ. 

 ʆʜʥʘʢʦ ʚ ʥʝʢʦʪʦʨʳʭ ʪʠʧʘʭ ʣʘʥʜʰʘʬʪʦʚ ʧʘʭʦʪʥʳʝ ʟʝʤʣʠ ʠ ʧʘʩʪʙʠʱʘ ʠʤʝʶʪ 

ʚʳʩʦʢʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʠʤʝʶʪʩʷ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ, ʣʠʥʠʠ ʩʚʷʟʠ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ ʜʨʫʛʠʭ ʢʘʪʝʛʦʨʠʡ. ʀʭ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʩʦʩʪʘʚʣʷʝʪ 190,38 ʛʘ, ʯʪʦ 

ʩʦʩʪʘʚʣʷʝʪ 0,59% ʧʣʦʱʘʜʠ. ʊʠʧ ʣʘʥʜʰʘʬʪʘ ʩ ʥʘʠʙʦʣʴʰʠʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ 

ʥʘ ʃʷʥʛʷʙʠʟʩʢʦʤ ʭʨʝʙʪʝ ï ʩʣʘʙʦʨʘʩʯʣʝʥʝʥʥʳʡ, ʩ ʧʦʣʦʛʠʤʠ ʥʝʚʳʩʦʢʠʤʠ ʩʢʣʦʥʘʤʠ ʛʦʨ ʠ 

ʤʦʱʥʳʤʠ ʪʠʧʠʯʥʳʤʠ ʛʦʨʥʳʤʠ ʙʫʨʳʤʠ ʧʦʯʚʘʤʠ ï ʢʣʝʚʝʨ, ʧʦʣʳʥʴ, ʘʟʘʪ ʦʚʩʶʛʦʚʳʝ 

ʩʪʝʧʠ (100 ʙʘʣʣʦʚ), ʘ ʪʠʧ ʣʘʥʜʰʘʬʪʘ ʩ ʥʘʠʤʝʥʴʰʠʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ï ʩʣʘ-

ʙʦʨʘʩʯʣʝʥʝʥʥʳʝ ʭʦʣʤʠʩʪʦ-ʚʦʣʥʠʩʪʳʝ ʢʨʘʪʝʨʳ ʛʨʷʟʝʚʦʛʦ ʚʫʣʢʘʥʘ ʥʘ ʩʝʨʦʚʘʪʦ-ʙʫʨʳʭ 

ʧʦʯʚʘʭ ʩ ʢʨʝʤʥʝʚʳʤʠ, ʫʢʩʫʩʥʳʤʠ, ʤʷʩʠʩʪʳʤʠ ʩʦʣʦʥʯʘʢʦʚʳʤʠ ʧʦʣʫʧʫʩʪʳʥʷʤʠ (16 

ʙʘʣʣʦʚ). ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʚʳʨʘʞʝʥʥʦʝ ʚ ʙʘʣʣʘʭ, ʩʦʩʪʘʚʠʣʦ 

34 ʙʘʣʣʘ. 
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ɻʦʨʥʦʜʦʙʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʦʩʚʦʝʥʠʷ ɼʦʥʙʘʩʩʘ ʩʬʦʨ-

ʤʠʨʦʚʘʣʘ ʫʩʣʦʚʠʷ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʠ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶ-

ʱʠʤʠʩʷ ʵʬʬʝʢʪʘʤʠ (ʧʦʩʣʝʜʩʪʚʠʷʤʠ) ʨʘʙʦʪʳ ʫʛʦʣʴʥʳʭ ʰʘʭʪ ʷʚʣʷʶʪʩʷ ʠʭ ʦʪʚʘʣʳ ï ʪʝʨ-

ʨʠʢʦʥʳ ʠ ʪʝʨʨʠʢʦʥʠʢʠ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʨʬʦʣʦʛʠʠ), ʢʦʪʦʨʳʝ ʚ ʩʚʦʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʠʩʯʠʩʣʷʶʪʩʷ ʩʦʪʥʷʤʠ ʚ ʯʝʨʪʝ ʚʩʝʭ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ ʜʦʥʝʮʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ. 

ʆʩʥʦʚʥʳʤ ʥʝʛʘʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʝʤ ʚʳʥʫʞʜʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʪʝʨʨʠʢʦʥʦʚ ʷʚʣʷʝʪʩʷ 

ʟʘʧʳʣʝʥʥʦʩʪʴ ʚʦʟʜʫʭʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʭʥʦʣʦ-

ʛʠʠ ʧʦ ʫʤʝʥʴʰʝʥʠʶ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʝʦ-ʣʘʥʜʰʘʬʪʦʚ ʥʘ ʚʦʟʜʫʰʥʳʝ ʩʠʩʪʝʤʳ. ʌʠ-

ʪʦʦʧʪʠʤʠʟʘʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʝʡʩʪʚʝʥʥʳʡ ʥʘ ʧʨʘʢʪʠʢʝ ʤʝʪʦʜ ʵʣʠʤʠʥʘʮʠʠ ʥʝʛʘ-

ʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʪʘʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ.  

ʎʝʣʴ ʨʘʙʦʪʳ ï ʧʦ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʩʧʝʮʠʬʠʢʝ ʩʫʢʮʝʩʩʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʦʪʚʘʣʝ 

ʫʛʦʣʴʥʦʡ ʰʘʭʪʳ ʠʤ. ʂʘʣʠʥʠʥʘ ʨʘʩʩʤʦʪʨʝʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʠʪʦʦʧʪʠʤʠʟʘʮʠʦʥʥʳʭ ʧʨʦ-

ʮʝʩʩʦʚ ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʪʠʧʘ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʘʤʦʟʘʨʘʩʪʘʥʠʷ ʚʦ ʚʨʝʤʝʥʥʦʤ ʨʘʟʨʝʟʝ ʩ 2002 

ʧʦ 2022 ʛʛ. ʚ ʛʦʨʦʜʝ ɼʦʥʝʮʢʝ.  

ʀʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ [2, 5] ʠ ʘʢʪʫʘʣʴʥʳʝ ʩʚʝʜʝʥʠʷ [1, 4] ʦ 

ʩʦʩʪʦʷʥʠʠ ʣʦʢʘʣʴʥʳʭ ʛʝʦʩʠʩʪʝʤ ʚ ɼʦʥʙʘʩʩʝ, ʘ ʪʘʢʞʝ ʪʝʭʥʦʣʦʛʠʠ ʦʮʝʥʢʠ ʢʦʥʢʨʝʪʥʳʭ 

ʦʙʲʝʢʪʦʚ ʩ ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʥʘ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨ-

ʨʠʪʦʨʠʷʭ [3, 6]. ʅʘʯʘʣʴʥʘʷ ʠ ʢʦʥʝʯʥʘʷ ʩʪʘʜʠʠ ʥʘʙʣʶʜʘʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ ʜʣʷ ʟʦʥʳ ʠʤʧʘʢʪʘ ʰʘʭʪʳ ʠʤ. ʂʘʣʠʥʠʥʘ ʚ ʛʦʨʦʜʝ ɼʦʥʝʮʢʝ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʩʙʦʨʘ ʜʘʥʥʳʭ ʦ ʩʦʩʪʦʷʥʠʠ ʥʝʦ-ʣʘʥʜʰʘʬʪʘ (ʩʦʟʜʘʥʥʦ-

ʛʦ ʚ 50-60-ʝ ʛʦʜʳ 20 ʚʝʢʘ) ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʘʢʪʠʚʥʳʝ ʜʝʡʩʪʚʠʷ ʧʦ ʦʟʝʣʝʥʝʥʠʶ ʦʪʚʘʣʘ 

ʫʛʦʣʴʥʦʡ ʰʘʭʪʳ ʙʳʣʠ ʧʨʝʜʧʨʠʥʷʪʳ ʚ 70 ʠ 80-ʝ ʛʦʜʳ. ɹʦʣʴʰʠʥʩʪʚʦ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʙʳʣʠ ʥʝʵʬʬʝʢʪʠʚʥʳʤʠ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʧʨʝʜʧʦʣʘʛʘʣʠ ʧʣʘʥʦʤʝʨʥʦʛʦ ʠ ʧʦʰʘ-

ʛʦʚʦʛʦ ʟʘʜʝʨʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʚʘʣʘ. ʇʦʩʪʝʧʝʥʥʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʨʨʠʢʦʥʘ ʧʨʦʠʩʭʦ-

ʜʠʣʦ ʟʘʤʝʜʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʛʦʨʝʥʠʷ ʧʦʨʦʜʳ (ʦʩʪʘʪʢʦʚ ʧʦʨʦʜʳ), ʯʪʦ ʩʦʟʜʘʚʘʣʦ ʙʣʘʛʦʧʨʠ-

ʷʪʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʧʨʦʪʝʢʘʥʠʷ ʵʥʜʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʢʦʤʧʘʢʪʠʟʘʮʠʠ ʨʘʩʪʝʥʠʷʤʠ 

ʧʝʨʚʠʯʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʠʰ ʥʘ ʩʝʚʝʨʥʳʭ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʭ ʩʢʣʦʥʘʭ. ɺ ʢʘʯʝʩʪʚʝ 

ʥʘʠʙʦʣʝʝ ʫʩʧʝʰʥʳʭ ʚʠʜʦʚ ʠʟ ʜʨʝʚʝʩʥʦʛʦ ʷʨʫʩʘ ʧʝʨʚʠʯʥʦʡ ʩʪʘʜʠʠ ʦʟʝʣʝʥʝʥʠʷ ʟʘʨʝʢʦʤʝʥ-

ʜʦʚʘʣʠ ʩʝʙʷ Acer platanoides L., Robinia pseudoacacia L. ʠ Fraxinus excelsior L. ʋʩʧʝʭ ʚ 

ʨʘʟʚʠʪʠʠ ʥʝʢʦʪʦʨʳʭ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʙʳʣ ʦʙʝʩʧʝʯʝʥ ʛʨʘʤʦʪʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʪʝʨʨʘ-

ʩʠʨʦʚʘʥʠʷ ʚ ʧʝʨʠʦʜ ʢʦʨʨʝʢʮʠʠ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ 80-ʝ ʛʦʜʳ.  
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ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʫʩʧʝʰʥʦʩʪʠ ʦʟʝʣʝʥʝʥʠʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʦʙʲʝʢʪʘ ʦʙʦʟʥʘʯʝʥʥʦʛʦ ʪʠʧʘ 

ʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʦʩʥʦʚʥʳʤ ʫʯʸʪʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʥʪ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦ-

ʢʨʳʪʠʷ ʟʝʣʝʥʳʤʠ ʢʨʫʧʥʦʤʝʨʘʤʠ ʚ ʟʦʥʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʦʪʚʘʣʴʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ 

ʧʨʠʨʦʜʥʳʝ ʩʠʩʪʝʤʳ.  

 

 
ʈʠʩ. 1. ɺʠʟʫʘʣʠʟʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʦʪʚʘʣʝ ʰʘʭʪʳ 

ʠʤ. ʂʘʣʠʥʠʥʘ ʟʘ ʧʝʨʠʦʜ ʮʝʣʝʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʪʝʭʥʦʛʝʥʥʦʛʦ ʦʙʲʝʢʪʘ  

 

ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩ 2002 ʧʦ 2022 ʛʛ. ʫʚʝʣʠʯʠʣʩʷ ʥʘ 38%. ʊʘʢʞʝ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʚʳʯʠʩʣʝʥʠʶ ʧʳʣʝʥʘʩʳʱʝʥʠʷ ʚʦʟʜʫʭʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʳʣʝʦʩʘʞʜʝʥʠʷ ʚ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʪʦʯʢʘʭ ʚʦʢʨʫʛ ʪʝʨʨʠʢʦʥʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʫʚʝʣʠ-

ʯʝʥʠʝʤ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʟʝʣʝʥʳʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ ʟʘʧʳʣʝʥʥʦʩʪʴ ʚʦʟʜʫʭʘ ʜʦʩʪʦ-

ʚʝʨʥʦ ʫʤʝʥʴʰʘʣʘʩʴ (ʥʘ 15-20% ʚ 5-ʣʝʪʥʝʤ ʠʥʪʝʨʚʘʣʝ ʩʨʘʚʥʝʥʠʡ), ʯʪʦ ʦʧʨʝʜʝʣʝʥʦ ʧʦ ʫʯʝ-

ʪʫ ʤʘʩʩ ʧʳʣʝʦʩʘʞʜʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥʦʢ ʫʢʘʟʘʥʥʳʭ ʚʠʜʦʚ ʜʨʝʚʝʩʥʳʭ 

ʨʘʩʪʝʥʠʡ.  

ʉʠʩʪʝʤʘ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʟʘ ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ ʦʛʨʘʥʠʯʠʚʘʣʘʩʴ 

ʧʘʩʩʠʚʥʳʤ ʢʦʥʪʨʦʣʝʤ ʪʨʘʚʷʥʦʛʦ ʧʦʢʨʦʚʘ ʤʝʩʪʥʦʩʪʠ ʠ ʢʦʥʩʪʘʪʠʨʦʚʘʥʠʝʤ ʧʦʷʚʣʝʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʧʣʦʜʦʚʳʭ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ, ʥʘʧʨʠʤʝʨ, Armeniaca vulgaris Lam., Prunus spi-

nosa L., Juglans regia L. ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʠ ʦʨʥʠʪʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʦʚ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚʪʦʨʠʯʥʳʝ ʩʪʘʜʠʠ ʩʫʢʮʝʩʩʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʪʝʨʨʠʢʦʥʝ ʷʚʣʷʶʪʩʷ ʫʩʧʝʰʥʳ-

ʤʠ.  
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ɻʣʘʚʥʘʷ ʫʛʨʦʟʘ ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ ʨʘʟʥʦʦʙʨʘʟʠʶ ʩʦʩʪʦʠʪ ʚ ʥʘʨʫʰʝʥʠʠ ʤʝʩʪ ʦʙʠʪʘʥʠʷ 

(ʙʠʦʪʦʧʦʚ) ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ ʢʘʢ ʚ ʧʨʷʤʳʭ ʬʦʨʤʘʭ (ʤʝʭʘʥʠʯʝʩʢʦʝ ʨʘʟʨʫʰʝʥʠʝ, 

ʬʨʘʛʤʝʥʪʘʮʠʷ), ʪʘʢ ʠ ʚ ʦʧʦʩʨʝʜʦʚʘʥʥʳʭ (ʵʬʬʝʢʪʳ ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘ-

ʛʨʷʟʥʝʥʠʷ). ʅʝʛʘʪʠʚʥʳʡ ʵʬʬʝʢʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʦʢʘʟʳʚʘʶʪ ʪʘʢʞʝ ʠʭ 

ʯʨʝʟʤʝʨʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʠ ʠʥʚʘʟʠʚʥʳʝ (ʯʫʞʝʨʦʜʥʳʝ) ʚʠʜʳ, ʧʦʷʚʣʷʶʱʠʝʩʷ ʚʩʣʝʜʩʪʚʠʝ 

ʥʘʧʨʘʚʣʝʥʥʦʡ ʠʥʪʨʦʜʫʢʮʠʠ ʠʣʠ ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʦʛʦ ʟʘʥʦʩʘ.  

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʳʩʦʢʦ 

ʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʟʝʤʣʝʜʝʣʠʷ, ʷʚʣʷʝʪʩʷ 

ʜʝʛʨʘʜʘʮʠʷ ʵʢʦʩʠʩʪʝʤ ʠ ʩʚʷʟʘʥʥʘʷ ʩ ʵʪʠʤ ʫʪʨʘʪʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦ-

ʦʙʨʘʟʠʷ, ʩʥʠʞʝʥʠʝ ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʘʩʧʝʢʪʳ ʥʘʨʫʰʝʥʠʷ 

ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʵʢʦʩʠʩʪʝʤ ʚ ʮʝʣʦʤ 

[1,2]. ʇʦʵʪʦʤʫ ʧʨʦʙʣʝʤʘ ʤʠʥʠʤʠʟʘʮʠʠ ʥʝʛʘʪʠʚʥʳʭ ʨʠʩʢʦʚ, ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠ-

ʯʝʩʢʘʷ ʨʘʟʨʘʙʦʪʢʘ ʧʫʪʝʡ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʘʛʨʦʣʘʥʜʰʘʬʪʘʭ ʩʪʘʚʠʪʩʷ ʥʘ 

ʧʦʚʝʩʪʢʫ ʜʥʷ ʢʘʢ ʘʢʪʫʘʣʴʥʘʷ ʟʘʜʘʯʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʜʦʩʪʠʞʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ. ɼʣʷ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʩʪʝʧʥʳʭ ʠ ʣʝʩʦʩʪʝʧʥʳʭ ʙʠʦʤʘʭ, ʵʪʘ 

ʧʨʦʙʣʝʤʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʫʩʧʝʰʥʳʭ ʧʨʠʤʝʨʦʚ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʧʨʦʛʨʘʤʤ ʠʟ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʠ ʈʦʩʩʠʡʩʢʦʡ ʧʨʘʢʪʠʢʠ ʘʛʨʦʭʦʟʷʡʩʪʚ ʦʧʠʨʘʶʪʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʘ ʙʠʦʨʘʟʥʦ-

ʦʙʨʘʟʠʷ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʝ ʝʛʦ ʢʦʤʧʦʥʝʥʪʳ 

(ʨʝʜʢʠʝ ʠ ʦʭʨʘʥʷʝʤʳʝ ʚʠʜʳ), ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʫʯʘʩʪʢʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʠ ʮʝʥ-
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ʥʳʝ ʚ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʤ ʧʣʘʥʝ ʬʨʘʛʤʝʥʪʳ ï ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʘʨʢʘʩʘ ʪʝʨʨʠʪʦʨʠʠ [3-5]. ʂʣʶʯʝʚʳʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʦʚʦʜʠʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʯʘʱʝ ʚʩʝʛʦ ʚʳʩʪʫʧʘʶʪ ʨʘʩʪʝʥʠʷ, ʨʘʟʣʠʯʥʳʝ ʛʨʫʧʧʳ ʙʝʩʧʦʟʚʦ-

ʥʦʯʥʳʭ ʠ ʧʪʠʮʳ [6], ʦʜʥʘʢʦ ʦʙʱʝʛʦ ʧʦʜʭʦʜʘ ʠʣʠ ʤʝʪʦʜʠʯʝʩʢʦʡ ʩʭʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦ 

ʩʠʭ ʧʦʨ ʥʝ ʧʨʝʜʣʦʞʝʥʦ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʢʦʥʢʨʝʪʥʦʡ ʧʨʦʛʨʘʤʤʳ ʩʦʭʨʘʥʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʜʣʷ ʪʠʧʠʯʥʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʨʘʡʦʥʘ ʶʛʘ ʈʦʩʩʠʠ ʘʚʪʦʨʳ ʦʧʠʨʘ-

ʣʠʩʴ ʥʘ ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʢʦʥʮʝʧʮʠʶ ʦʭʨʘʥʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ (ʣʘʥʜʰʘʬʪʥʦʛʦ) ʨʘʟʥʦ-

ʦʙʨʘʟʠʷ ʧʫʪʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʘʛʨʦʣʘʥʜʰʘʬʪʝ ʢʦʤʧʣʝʢʩʘ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ 

ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʢʘʢ ʵʣʝʤʝʥʪʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ ʨʝʛʠʦʥʘ, 

ʨʘʟʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʢʦʪʦʨʦʛʦ ʷʚʠʣʠʩʴ ʮʝʣʴʶ ʠ ʟʘʜʘʯʘʤʠ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ɺ ʧʦʣʝʚʦʡ ʩʝʟʦʥ 2023 ʛ. ʚ ʪʠʧʠʯʥʦʤ ʜʣʷ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ɹʝ-

ʣʦʛʣʠʥʩʢʦʤ ʨʘʡʦʥʝ (ʨʠʩ. 1) ʙʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ ʚʩʝ ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʧʨʠʨʦʜʥʳʝ ʫʯʘʩʪʢʠ, 

ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʦʣʷʤ ʩ ʧʦʩʝʚʘʤʠ ʩʚʝʢʣʳ, ʧʰʝʥʠʮʳ, ʷʯʤʝʥʷ, 

ʢʫʢʫʨʫʟʳ. ɺ ʵʪʠʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ ʧʦ ʤʝʪʦʜʠʯʝʩʢʠʤ ʨʘʟʨʘʙʦʪʢʘʤ ʢʘʬʝʜʨʳ 

ʙʠʦʛʝʦʛʨʘʬʠʠ ʄɻʋ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ ʠ ʣʘʙʦʨʘʪʦʨʠʠ ʢʘʨʪʦʛʨʘʬʠʠ ʀʥʩʪʠʪʫʪʘ ʛʝʦ-

ʛʨʘʬʠʠ ʈɸʅ ʚʳʧʦʣʥʝʥʳ ʤʘʨʰʨʫʪʥʳʝ ʦʧʠʩʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʟʘʣʦʞʝʥʳ 

ʧʨʦʙʥʳʝ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʧʣʦʱʘʜʠ, ʧʨʦʚʝʜʝʥʳ ʬʘʫʥʠʩʪʠʯʝʩʢʠʝ ʫʯʝʪʳ ʠ ʦʪʤʝʯʝʥʳ ʦʩʦ-

ʙʝʥʥʦʩʪʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ. ʂʘʤʝʨʘʣʴʥʳʡ ʵʪʘʧ ʚʢʣʶʯʘʣ ʚ ʩʝʙʷ 

ʦʙʨʘʙʦʪʢʫ ʧʦʣʝʚʳʭ ʦʧʠʩʘʥʠʡ, ʩʦʩʪʘʚʣʝʥʠʝ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʠ ʬʘʫʥʠʩʪʠʯʝʩʢʠʭ ʩʧʠʩʢʦʚ 

ʦʭʨʘʥʷʝʤʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ, ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʫ ʩʭʝʤʳ ʧʨʠ-

ʨʦʜʦʦʭʨʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ ʜʣʷ ʠʥʪʝʥʩʠʚʥʦ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʘʛʨʦ-

ʣʘʥʜʰʘʬʪʘ. ɺʳʙʦʨ ʨʝʛʠʦʥʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʲʷʩʥʷʝʪʩʷ, ʥʘʨʷʜʫ ʩ ʪʠʧʠʯʥʳʤʠ ʯʝʨʪʘʤʠ 

ʶʞʥʦʛʦ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʧʥʦʛʦ ʘʛʨʦʣʘʥʜʰʘʬʪʘ, ʝʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʠ ʧʨʠʨʦʜʥʦ-

ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ: ʚʳʩʦʢʠʤ ʬʣʦʨʠʩʪʠʯʝʩʢʠʤ, ʬʘʫʥʠʩʪʠʯʝʩʢʠʤ ʠ ʵʢʦʩʠ-

ʩʪʝʤʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʥʘʭʦʞʜʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʚ 

ʟʦʥʝ çɻʦʨʷʯʠʭ ʪʦʯʝʢè ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʝʛʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ ʙʣʠʟʦʩʪʴ ʢ ʄʠʨʦʚʦʤʫ 

ʮʝʥʪʨʫ ʨʘʟʥʦʦʙʨʘʟʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʥʘʣʠʯʠʝʤ ʚʦʜʥʦ-ʙʦʣʦʪʥʳʭ ʫʛʦʜʠʡ ʤʝʞʜʫʥʘʨʦʜʥʦ-

ʛʦ ʟʥʘʯʝʥʠʷ ʠ ʢʣʶʯʝʚʳʭ ʦʨʥʠʪʦʣʦʛʠʯʝʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʈʦʩʩʠʠ (ʂʆʊʈ), ʥʝʨʘʟʚʠʪʦʩʪʴʶ ʚ 

ʨʝʛʠʦʥʝ ʩʠʩʪʝʤʳ (ʆʆʇʊ), ʘ ʪʘʢʞʝ ʦʢʨʫʞʝʥʠʝʤ ʩʦʩʝʜʥʠʭ ʩʭʦʜʥʳʭ ʧʦ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʨʘʡʦʥʦʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ ʠ ʈʝʩʧʫʙ-

ʣʠʢʠ ʂʘʣʤʳʢʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʟʫʯʘʝʤʳʡ ʨʝʛʠʦʥ ɹɻʈ ʥʝ ʠʟʦʣʠʨʦʚʘʥʥʦ, ʘ 

ʢʘʢ ʚʘʞʥʫʶ ʩʦʩʪʘʚʥʫʶ ʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʫʶ ʯʘʩʪʴ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ ʩʪʝʧʥʦʡ ʟʦʥʳ 

ʶʛʘ ʈʦʩʩʠʠ. 

ʅʘ ʠʭ ʜʦʣʶ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 50% ʧʣʦʱʘʜʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ ɹʝʣʦʛʣʠʥʩʢʦ-

ʛʦ ʨʘʡʦʥʘ. ɺ ʩʪʝʧʥʦʤ ʠʥʪʝʥʩʠʚʥʦ ʠʩʧʦʣʴʟʫʝʤʦʤ ʘʛʨʦʣʘʥʜʰʘʬʪʝ ʠʤʝʥʥʦ ʦʥʠ ʷʚʣʷʶʪʩʷ 

ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʧʨʠʨʦʜʦʩʦʭʨʘʥʷʶʱʠʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʧʦʩʢʦʣʴʢʫ ʩʣʫʞʘʪ ʤʝʩʪʦʦʙʠ-

ʪʘʥʠʷʤʠ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ ʚ ʘʛʨʦʣʘʥʜʰʘʬʪʝ, ʚʳʧʦʣʥʷʶʪ ʨʦʣʴ ʢʦʨʤʦʚʳʭ ʫʯʘʩʪʢʦʚ, 

ʟʘʱʠʪʥʳʭ ʫʙʝʞʠʱ, ʩʪʘʮʠʡ ʧʝʨʝʞʠʚʘʥʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ, ʪʝʨʨʠʪʦʨʠʡ ʨʘʟʤʥʦ-

ʞʝʥʠʷ ʠ ʦʯʘʛʦʚ ʨʘʩʩʝʣʝʥʠʷ. ʉ ʵʪʠʭ ʧʦʟʠʮʠʡ ʠʤʝʥʥʦ ʦʥʠ ʜʦʣʞʥʳ ʩʪʘʪʴ ʦʩʥʦʚʥʳʤʠ ʤʝ-

ʩʪʘʤʠ ʧʨʠʣʦʞʝʥʠʷ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʠ ʠʭ ʜʘʣʴʥʝʡʰʠʡ ʵʢʦʣʦʛʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʷʩʥʷʝʪ ʵʪʦ ʧʦʣʦʞʝʥʠʝ. 
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1 ï ʪʝʨʨʠʪʦʨʠʷ ʄʠʨʦʚʦʛʦ ʮʝʥʪʨʘ ʨʘʟʥʦʦʙʨʘʟʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ  

2 ï ʚʦʜʥʦ-ʙʦʣʦʪʥʳʝ ʫʛʦʜʴʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ (ʈʘʩʤʘʨʩʢʠʝ) 

3 ï ʢʣʶʯʝʚʳʝ ʦʨʥʠʪʦʣʦʛʠʯʝʩʢʠʝ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ (ʂʆʊʈ); 

4 ï ʆʆʇʊ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 

5 ï ʆʆʇʊ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ 

6 ï ʛʠʜʨʦʩʝʪʴ; 

7 ï ʜʦʣʠʥʥʦ-ʙʘʣʦʯʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʩʦʝʜʠʥʷʶʱʠʝ ʆʆʇʊ ʩ ɹʝʣʦʛʣʠʥʩʢʠʤ ʨʘʡʦʥʦʤ 

8 ï ʛʨʘʥʠʮʳ ʩʫʙʲʝʢʪʦʚ ʈʌ 

9 ï ʛʨʘʥʠʮʳ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ 

 

ʈʠʩ. 1. ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʉʪʨʫʢʪʫʨʠʟʘʮʠʷ, ʪʠʧʦʣʦʛʠʷ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʫʯʘʩʪʢʦʚ ʩʦʭʨʘʥʠʚ-

ʰʠʭʩʷ ʵʢʦʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ ʚʳʧʦʣʥʝʥʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʠ ʟʦʦʛʝʦʛʨʘʬʠ-

ʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ ʧʦʟʚʦʣʠʣʘ ʚʳʜʝʣʠʪʴ ʩʨʝʜʠ ʥʠʭ ʧʦ ʢʨʠʪʝʨʠʷʤ ʩʦʭʨʘʥʥʦʩʪʠ ʵʢʦʩʠʩʪʝʤ, 

ʚʳʧʦʣʥʝʥʠʷ ʠʤʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʬʫʥʢʮʠʡ ʠ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʦʩʥʦʚʥʫʶ 

ʛʨʫʧʧʫ, ʚ ʢʦʪʦʨʫʶ, ʥʘʨʷʜʫ ʩ ʙʫʬʝʨʥʳʤʠ ʟʦʥʘʤʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʙʘʣʢʘʤʠ ʠ ʣʝʩʥʳʤʠ 

ʢʦʤʧʣʝʢʩʘʤʠ ʚʭʦʜʷʪ ʣʝʩʦʧʦʣʦʩʳ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ (ʨʠʩ. 2).  
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ʈʠʩ. 2. ʉʪʨʫʢʪʫʨʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ ʩʪʝʧʥʦʛʦ ʘʛʨʦʣʘʥʜʰʘʬʪʘ 

 

ʇʦʣʝʟʘʱʠʪʥʳʝ ʣʝʩʦʧʦʣʦʩʳ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʨʘʡʦʥʝ ʟʘʥʠʤʘʶʪ ʧʣʦʱʘʜʴ 51,5 ʢʤ
2
 ʠ 

ʩʦʩʪʦʷʪ ʠʟ 3-7 ʨʷʜʦʚ ʜʝʨʝʚʴʝʚ ʨʘʟʥʳʭ ʧʦʨʦʜ (ʚʷʟ ʧʨʠʟʝʤʠʩʪʳʡ, ʠʣʠ ʢʘʨʘʛʘʯ (Ulmus pu-

mila), ʨʦʙʠʥʠʷ ʣʞʝʘʢʘʮʠʷ, ʠʣʠ ʘʢʘʮʠʷ ʙʝʣʘʷ (Robinia pseudoacacia), ʛʣʝʜʠʯʠʷ ʪʨʝʭʢʦ-

ʣʶʯʢʦʚʘʷ (Cleditsia triacanthnos), ʜʫʙ ʯʝʨʝʰʯʘʪʳʡ (Quercus robur), ʘʙʨʠʢʦʩ ʦʙʳʢʥʦʚʝʥ-

ʥʳʡ (Armeniaca vulgaris), ʷʩʝʥʠ ʟʝʣʝʥʳʡ (Fraxinus lanceolata) ʠ ʦʙʳʢʥʦʚʝʥʥʳʡ (F. excel-

sior), ʰʝʣʢʦʚʠʮʘ ʙʝʣʘʷ (Morus alba), ʛʨʫʰʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Pyrus comm¼nis), ʷʙʣʦʥʷ ʣʝʩ-

ʥʘʷ (Malus sylvestris). ʇʨʦʪʷʞʝʥʥʦʩʪʴ, ʰʠʨʠʥʘ, ʚʳʩʦʪʘ ʜʨʝʚʝʩʥʦʛʦ ʷʨʫʩʘ ʠ ʚʦʟʨʘʩʪ ʧʦʨʦʜ 

ʚʘʨʴʠʨʫʶʪ ʚ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ. ʍʦʪʷ ʚʩʪʨʝʯʘʶʪʩʷ ʨʘʟʨʫʰʝʥʥʳʝ ʠ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʨʘʟʨʫʰʝʥʥʳʝ ʣʝʩʦʧʦʣʦʩʳ, ʧʨʦʤʝʞʫʪʢʠ ʢʦʪʦʨʳʭ ʟʘʥʷʪʳ ʪʨʘʚʷʥʠʩʪʳʤʠ ʮʝʥʦʟʘʤʠ 

ʠʣʠ ʩʪʠʭʠʡʥʳʤʠ ʜʦʨʦʛʘʤʠ, ʩʦʭʨʘʥʥʦʩʪʴ ʜʨʝʚʝʩʥʦʛʦ ʧʦʣʦʛʘ ʣʝʩʦʧʦʣʦʩ ʚ ʮʝʣʦʤ ʚʳʰʝ 

ʩʨʝʜʥʝʡ (50-75%). ʀʟ ʢʫʩʪʘʨʥʠʢʦʚ ʧʨʦʠʟʨʘʩʪʘʶʪ ʪʝʨʥ ʠʣʠ ʩʣʠʚʘ ʢʦʣʶʯʘʷ (Prunus 

spinosa), ʰʠʧʦʚʥʠʢ ʩʦʙʘʯʠʡ (Rosa canina L.), ʩʢʫʤʧʠʷ ʢʦʞʝʚʝʥʥʘʷ (Cotinus coggygria), 

ʙʦʷʨʳʰʥʠʢ ʤʷʛʢʦʚʘʪʳʡ (Crataegus submollis), ʢʘʨʘʛʘʥʘ ʜʨʝʚʦʚʠʜʥʘʷ (Caragana arbo-

rescens), ʙʝʨʝʩʢʣʝʪ ʝʚʨʦʧʝʡʩʢʠʡ (Euonymus europaeus L.) ʚ ʜʫʙʦʚʳʭ ʣʝʩʦʧʦʣʦʩʘʭ. ɺ ʪʨʘ-

ʚʦʩʪʦʝ ʜʦʤʠʥʠʨʫʶʪ ʢʦʨʥʝʚʠʱʥʳʝ ʟʣʘʢʠ, ʣʫʛʦʚʳʝ ʠ ʩʦʨʥʳʝ ʚʠʜʳ. ʍʦʨʦʰʦ ʧʨʝʜʩʪʘʚʣʝʥ 

ʢʦʤʧʣʝʢʩ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʛʥʝʟʜʷʱʠʭʩʷ ʧʪʠʮ (ʦʢ. 50 ʚʠʜʦʚ) ʠ ʛʝʨʧʝʪʦʬʘʫʥʳ, ʥʘ 

ʦʧʫʰʢʘʭ ʣʝʩʦʧʦʣʦʩ, ʧʦʣʷʥʘʭ ʠ ʚ ʟʘʨʦʩʣʷʭ ʢʫʩʪʘʨʥʠʢʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʚʠʜʳ ʥʘʩʝʢʦʤʳʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʝʩʦʧʦʣʦʩʳ ʨʘʩʰʠʨʷʶʪ ʩʧʝʢʪʨ ʧʨʠʛʦʜʥʳʭ ʤʝʩʪʦʦʙʠ-

ʪʘʥʠʡ ʜʣʷ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ, ʚʢʣʶʯʘʷ ʨʝʜʢʠʝ ʠ ʦʭʨʘʥʷʝʤʳʝ ʠ ʪʝʤ ʩʘʤʳʤ ʩʧʦʩʦʙ-

ʩʪʚʫʶʪ ʩʦʭʨʘʥʝʥʠʶ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. ʉʫʱʝʩʪʚʝʥʥʘ ʠʭ ʨʦʣʴ ʢʘʢ ʢʘʥʘʣʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʦʨʠʜʦʨʦʚ, ʩʚʷʟʳʚʘʶʱʠʭ ʠʟʦʣʠʨʦ-

ʚʘʥʥʳʝ ʫʯʘʩʪʢʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ. 

ʆʜʥʘʢʦ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʣʝʩʦʧʦʣʦʩʳ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʵʣʝʤʝʥʪʳ, ʘ ʩ 

ʜʨʫʛʠʭ ʪʦʯʝʢ ʟʨʝʥʠʷ (ʨʝʢʨʝʘʮʠʦʥʥʦʡ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠ ʣʝʩʦʟʘʱʠʪʥʦʡ), ʤʦʞʥʦ 

ʫʚʠʜʝʪʴ ʨʷʜ ʥʝʛʘʪʠʚʥʳʭ ʤʦʤʝʥʪʦʚ (ʨʠʩ. 3).  

 

https://www.plantarium.ru/page/view/item/32186.html
https://www.plantarium.ru/page/view/item/15413.html
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ʈʠʩ. 3. ʆʮʝʥʢʘ ʨʦʣʠ ʧʦʣʝʟʘʱʠʪʥʳʭ ʧʦʣʦʩ ʚ ʘʛʨʦʣʘʥʜʰʘʬʪʝ ʩ ʨʘʟʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ 

 

ʋʚʝʣʠʯʝʥʠʝ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʧʣʦʱʘʜʠ 

ʧʦʣʝʡ ʧʨʦʠʩʭʦʜʠʪ ʚʩʣʝʜʩʪʚʠʝ ʧʦʩʪʝʧʝʥʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʣʝʩʥʳʭ ʧʦʣʦʩ: ʟʘʢʨʘʡʢʠ ʣʝʩʥʳʭ 

ʧʦʣʦʩ ʩʥʘʯʘʣʘ ʟʘʨʘʩʪʘʶʪ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʟʘʪʝʤ ʢʫʩʪʘʨʥʠʢʘʤʠ ʠ ʤʝʣʢʦʣʝ-

ʩʴʝʤ. ɺ ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʚʳʚʝʜʝʥʦ ʠʟ ʦʙʦʨʦʪʘ ʦʢʦʣʦ 20 ʪʳʩ. ʛʘ ʧʘʰ-

ʥʠ, ʚ ʥʝʢʦʪʦʨʳʭ ʘʛʨʦʭʦʟʷʡʩʪʚʘʭ ɹʝʣʦʛʣʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʟ ʦʙʦʨʦʪʘ 

ʚʳʚʝʜʝʥʳ ʜʦ 2% ʧʘʰʥʠ. 

ʆʜʥʠʤ ʠʟ ʥʝʛʘʪʠʚʥʳʭ ʘʩʧʝʢʪʦʚ ʚʣʠʷʥʠʷ ʣʝʩʦʧʦʣʦʩ ʠ ʠʭ ʟʘʢʨʘʝʢ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʝ ʟʝʤʣʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʠʭ ʪʨʘʚʷʥʦʡ ʧʦʢʨʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʙʘʥʢ ʩʝʤʷʥ ʠ 

ʩʣʫʞʠʪ ʠʩʪʦʯʥʠʢʦʤ ʠʭ ʧʝʨʝʥʦʩʘ ʥʘ ʧʨʠʣʝʛʘʶʱʠʝ ʧʦʣʷ. ɹʠʦʣʦʛʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ ʙʦʨʴʙʳ 

ʩ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʩʣʫʞʠʪ ʤʝʪʦʜ ʘʛʨʦʩʪʝʧʝʡ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʠʩ-

ʢʫʩʩʪʚʝʥʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʪʝʧʝʡ ʧʫʪʝʤ ʧʦʩʝʚʘ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʤʝʩʠ ʩʝ-

ʤʷʥ ʩʪʝʧʥʳʭ ʚʠʜʦʚ [7]. ʉʪʝʧʥʳʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ ʥʝ ʧʨʦʥʠʢʘʶʪ ʚ ʦʢʨʫʞʘʶʱʠʝ ʧʦʩʝʚʳ, 

ʪʘʢ ʥʝ ʚʳʜʝʨʞʠʚʘʶʪ ʨʝʛʫʣʷʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʣʝʡ. 

 ɺ ʮʝʣʦʤ, ʜʘʞʝ ʤʘʣʘʷ ʧʣʦʱʘʜʴ ʵʣʝʤʝʥʪʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ (ʦʢ. 7 %) ʠ ʦʪʩʫʪ-

ʩʪʚʠʝ ʦʙʰʠʨʥʳʭ ʆʆʇʊ ʧʦʟʚʦʣʷʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ 

ʠʭ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ. ɾʠʟʥʝʩʧʦʩʦʙʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʘʨʢʘʩ 

ʵʣʝʤʝʥʪʦʚ ʩʤʷʛʯʘʝʪ ʠ ʥʠʚʝʣʠʨʫʝʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʘʩʧʝʢʪʳ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʠ ʝʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʢʦʩʠʩʪʝʤ, ʨʘʩʧʦ-

ʣʦʞʝʥʥʳʭ ʚʥʫʪʨʠ ʠ ʧʦ ʛʨʘʥʠʮʘʤ ʧʦʣʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʨʝʛʫʣʷʨʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʙʫʜʝʪ ʥʝʦʙʭʦʜʠʤ ʧʦʚʩʝʤʝʩʪʥʳʡ ʢʦʥʪʨʦʣʴ 

ʯʠʩʣʝʥʥʦʩʪʠ ʠʥʚʘʟʠʚʥʳʭ ʚʠʜʦʚ ʠ ʢʘʨʘʥʪʠʥʥʳʭ ʩʦʨʥʷʢʦʚ (ʘʤʙʨʦʟʠʷ ʧʦʣʳʥʥʦʣʠʩʪʥʘʷ, 

Ambrosia artemisiifolia L.; ʢʣʝʥ ʷʩʝʥʝʣʠʩʪʥʳʡ, Acer negundo L.; ʛʦʨʯʘʢ ʧʦʣʟʫʯʠʡ, Acropti-

lon repens (L.) DC.; ʧʦʚʠʣʠʢʘ ʧʦʣʝʚʘʷ, Cuscuta campestris Yunck. ʠ ʜʨ.). ɺʟʘʠʤʦʩʚʷʟʴ ʧʨʠ-

ʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʚ ʘʛʨʦʣʘʥʜʰʘʬʪʘʭ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ, ʧʦʤʠʤʦ ʧʦʣʝʟʘʱʠʪʥʳʭ, ʪʘʢʞʝ 

ʧʨʠʜʦʨʦʞʥʳʝ ʣʝʩʦʧʦʣʦʩʳ, ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʧʦʣʦʩʳ, ʧʦʣʦʩʳ ʦʪʯʫʞʜʝʥʠʷ ʦʢʦʣʦ ʠʥʞʝʥʝʨ-

ʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʞʠʚʳʝ ʠʟʛʦʨʦʜʠ. ʆʮʝʥʢʘ ʠʭ ʩʦʩʪʦʷʥʠʷ ʠ ʩʪʝʧʝʥʠ ʥʘʨʫʰʝʥʥʦʩʪʠ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠʣʠ ʜʨʫʛʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʘʢʞʝ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʲʝʢ-

ʪʦʤ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʩʥʠʞʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʥʝʛʘʪʠʚʥʳʭ ʘʩʧʝʢʪʦʚ 

ʨʘʟʨʘʩʪʘʥʠʷ ʣʝʩʦʧʦʣʦʩ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʵʢʩʪʝʥʩʠʚʥʦʛʦ ʫʭʦʜʘ (ʥʘʧʨ., ʧʦ-

ʢʦʩʘ) ʫʯʘʩʪʢʦʚ ʩ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʥʘ ʦʢʨʘʠʥʘʭ ʩʝʣʴʭʦʟʫʛʦʜʠʡ. ʆʪʜʝʣʴʥʳʝ 

ʵʣʝʤʝʥʪʳ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʨʝʢʨʝʘʮʠʦʥʥʦʤ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʰʢʦʣʴʥʠʢʦʚ. 

ʉʪʘʪʴʷ ʧʦʜʛʦʪʦʚʣʝʥʘ ʚ ʨʘʤʢʘʭ ɻʦʩʟʘʜʘʥʠʡ FMWS-2024-0009  

ˉ1023032700199-9 ʠ ˉ121051100137-4. 
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ʆʨʦʛʨʘʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʢʦʤʧʣʝʢʩ ʧʨʦʮʝʩʩʦʚ 

ʧʝʨʝʥʦʩʘ ʚʦʜʳ ʠ ʜʨʫʛʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʨʘʟʚʠʪʠʷ ʚʦʜʥʦʡ ʵʨʦʟʠʠ ʠ ʘʢʢʫʤʫʣʷʮʠʠ ʩʪʦʢʘ [3], ʠ 

ʠʭ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʘʛʨʦʣʘʥʜʰʘʬʪʳ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʚʝʜʝʥʠʷ ʦ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʨʝʣʴʝʬʘ ʦʪʢʨʳʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʘʛʨʦ-

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʨʝʣʴʝʬ ʩʦʟʜʘʸʪ ʥʝʦʜʠʥʘʢʦʚʳʝ ʤʠʢʨʦʢʣʠʤʘ-

ʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʦʩʚʝʱʸʥʥʦʩʪʠ ʠ ʚʣʘʞʥʦʩʪʠ ʥʘ ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʣʘʥʜʰʘʬ-

ʪʘ [4]. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʘʞʥʳʤ ʧʨʠʢʣʘʜʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷ-

ʝʪʩʷ ʠʟʫʯʝʥʠʝ ʠ ʦʮʝʥʢʘ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʥʘ ʧʨʝʜʤʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʝʣʴʝʬʘ ʢʘʢ ʣʠʪʦ-

ʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʪʝʨʨʠʪʦʨʠʠ. 

ʀʩʭʦʜʷ ʠʟ ʧʨʠʥʮʠʧʦʚ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʠ ʵʢʦʣʦʛʠʟʘʮʠʠ ʟʝʤʣʝʜʝʣʠʷ, ʫʢʘʟʘʥʥʳʭ ʚ 

ɼʦʢʪʨʠʥʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʠ [2], ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʪʨʫʢʪʫ-

ʨʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʢʘʢ ʚʘʞʥʦʛʦ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʘʡʦʥʘ 

ʩʪʨʘʥʳ ʘʢʪʫʘʣʠʟʠʨʫʝʪʩʷ ʟʘʜʘʯʘ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʦʩʥʦʚʥʳʭ ʤʦʨʬʦʤʝʪʨʠʯʝ-

ʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʝʣʴʝʬʘ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ [1,6]. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʠʤʝʨʘ ʜʝʤʦʥʩʪʨʠʨʫʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʨʝʣʴʝʬʘ ʜʚʫʭ ʤʫʥʠ-

https://agroterra.ru/researches/
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ʮʠʧʘʣʴʥʳʭ ʦʢʨʫʛʦʚ (ʄʆ) ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ (ʨʠʩ. 1). 

 

 
 

ʈʠʩ. 1. ʈʘʩʧʦʣʦʞʝʥʠʝ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʀʥʞʘʚʠʥʩʢʦʛʦ ʠ ʊʦʢʘʨʸʚʩʢʦʛʦ 

ʄʆ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

 

ʀʥʞʘʚʠʥʩʢʠʡ ʄʆ ʧʣʦʱʘʜʴʶ 1835 ʢʤ
2
 ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʚʦʩʪʦʢʝ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘ-

ʩʪʠ ʚ ʧʨʝʜʝʣʘʭ ʇʨʠʚʦʣʞʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ. ʀʤʝʝʪ ʚ ʩʚʦʸʤ ʩʦʩʪʘʚʝ 

14 ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ (ʪʝʨʨʠʪʦʨʠʡ): 1 ï ɹʘʣʳʢʣʝʡʩʢʫʶ, 2 ï ɿʝʤʣʷʥʩʢʫʶ, 3 ï 

ʀʥʞʘʚʠʥʩʢʫʶ, 4 ï ʂʘʣʫʛʠʥʩʢʫʶ, 5 ï ʂʘʨʘʚʘʠʥʩʢʫʶ, 6 ï ʂʘʨʘʡ-ʉʘʣʪʳʢʦʚʩʢʫʶ, 7 ï ʂʘʨʘ-

ʫʣʴʩʢʫʶ, 8 ï ʂʨʘʩʠʚʩʢʫʶ, 9 ï ʄʘʨʴʝʚʩʢʫʶ, 10 ï ʄʠʭʘʡʣʦʚʩʢʫʶ, 11 ï ʅʠʢʠʪʠʥʩʢʫʶ, 12 ï 

ʅʠʢʦʣʠʥʩʢʫʶ, 13 ï ʇʘʨʝʚʩʢʫʶ ʠ 14 ï ʏʝʨʥʘʚʩʢʫʶ. 

ʊʦʢʘʨʸʚʩʢʠʡ ʄʆ ʧʣʦʱʘʜʴʶ 1434 ʢʤ
2
 ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʶʛʝ ʨʝʛʠʦʥʘ ʚ ʧʨʝʜʝʣʘʭ 

ʥʘʠʙʦʣʝʝ ʚʳʨʦʚʥʝʥʥʦʡ ʯʘʩʪʠ ʆʢʩʢʦ-ɼʦʥʩʢʦʡ ʨʘʚʥʠʥʳ. ɺʢʣʶʯʘʝʪ 10 ʪʝʨʨʠʪʦʨʠʡ: 1 ï 

ɸʙʘʢʫʤʦʚʩʢʫʶ, 2 ï ɸʣʝʢʩʘʥʜʨʦʚʩʢʫʶ, 3 ï ɹʝʟʫʢʣʘʜʦʚʩʢʫʶ, 4 ï ɻʣʘʜʳʰʝʚʩʢʫʶ, 5 ï ɼʘ-

ʥʠʣʦʚʩʢʫʶ, 6 ï ʇʦʣʝʪʘʝʚʩʢʫʶ, 7 ï ʉʝʨʛʠʝʚʩʢʫʶ, 8 ï ʊʦʢʘʨʸʚʩʢʫʶ, 9 ï ʊʨʦʠʮʢʦʨʦʩʣʷʡ-

ʩʢʫʶ ʠ 10 ï ʏʠʯʝʨʠʥʩʢʫʶ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʤʝʪʦʜʘʭ ʮʠʬʨʦʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘ-

ʣʠʟʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʚʳʧʦʣʥʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠ-

ʩʪʝʤ (ɻʀʉ) [5]. ʇʦ ʦʮʠʬʨʦʚʘʥʥʳʤ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʤ ʢʘʨʪʘʤ ʤʘʩʰʪʘʙʘ 1:100000 ʚ ʧʨʦ-

ʛʨʘʤʤʝ ArcGIS ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʘ çTopo to Rasterè ʧʦʩʪʨʦʝʥʘ ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʨʝʣʴ-

ʝʬʘ (ʎʄʈ) ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ 30 ʤ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥʘ ʛʠʧʩʦʤʝʪʨʠ-

ʯʝʩʢʘʷ ʢʘʨʪʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʢʨʫʛʦʚ ʩ ʰʘʛʦʤ ʚʳʩʦʪʥʳʭ ʩʪʫʧʝʥʝʡ 10 ʤ. 

ʀʥʩʪʨʫʤʝʥʪʘʤʠ ʧʨʦʛʨʘʤʤʳ SAGA GIS ʠʟ ʨʘʩʪʨʘ ʩ ʚʳʩʦʪʘʤʠ ʠʟʚʣʝʯʝʥʳ ʟʥʘʯʝʥʠʷ 

ʫʢʣʦʥʦʚ, ʵʢʩʧʦʟʠʮʠʠ, ʠ ʵʨʦʟʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʝʣʴʝʬʘ (LS-ʬʘʢʪʦʨʘ), ʦʬʦʨʤʣʝʥʥʳʝ ʚ 

ʚʠʜʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʢʘʨʪ (ʨʠʩ. 3,4,5). ɿʥʘʯʝʥʠʷ ʫʢʣʦʥʦʚ ʨʘʟʜʝʣʝʥʳ ʥʘ ʛʨʘʜʘʮʠʠ, ʦʪ-

ʚʝʯʘʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʘʣʴʥʝʡʰʝʡ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʟʝʤʝʣʴ ʠ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʝ ʜʝʣʝʥʠʷʤ ʦʩʥʦʚʥʳʭ ʰʢʘʣ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʝʢ-

ʪʠʨʦʚʘʥʠʠ. ʕʢʩʧʦʟʠʮʠʷ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʜʣʷ ʟʝʤʝʣʴ ʢʨʫʪʠʟʥʦʡ ʙʦʣʝʝ 0,5Á ʚ ʢʘʪʝʛʦʨʠʷʭ: 

ʩʝʚʝʨʥʦʡ, ʶʞʥʦʡ ʠ ʥʝʡʪʨʘʣʴʥʳʭ (ʟʘʧʘʜʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ) ʵʢʩʧʦʟʠʮʠʡ. ʅʘ ʩʫʙʛʦʨʠʟʦʥ-

ʪʘʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʵʢʩʧʦʟʠʮʠʷ ʷʚʣʷʝʪʩʷ ʤʠʥʠʤʘʣʴʥʦ ʟʥʘʯʠʤʳʤ ʬʘʢʪʦʨʦʤ, ʠ ʧʦʪʦʤʫ 



 

50  

ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ. ɻʨʘʜʘʮʠʠ LS-ʬʘʢʪʦʨʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʧʦʜʯʸʨʢʠʚʘʶʪ ʨʘʟʥʫʶ ʩʪʝʧʝʥʴ 

ʟʥʘʯʠʤʦʩʪʠ ʨʝʣʴʝʬʘ ʢʘʢ ʫʩʣʦʚʠʷ ʨʘʟʚʠʪʠʷ ʩʫʱʝʩʪʚʫʶʱʝʡ ʠʣʠ ʚʦʟʤʦʞʥʦʡ ʵʨʦʟʠʠ ʧʦʯʚʳ. 

 

 
 

ʈʠʩ. 2. ɻʠʧʩʦʤʝʪʨʠʯʝʩʢʠʝ ʢʘʨʪʳ ʀʥʞʘʚʠʥʩʢʦʛʦ ʠ ʊʦʢʘʨʸʚʩʢʦʛʦ ʄʆ ʊʘʤʙʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ 

 

ɺ ʩʪʨʫʢʪʫʨʝ ʀʥʞʘʚʠʥʩʢʦʛʦ ʄʆ ʠʤʝʝʪʩʷ ʯʸʪʢʦʝ ʨʘʟʣʠʯʠʝ ʚ ʨʝʣʴʝʬʝ ʪʝʨʨʠʪʦʨʠʡ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦ ʨʘʟʥʳʤ ʙʝʨʝʛʘʤ ʨʝʢʠ ɺʦʨʦʥʳ ï ʢʨʫʧʥʝʡʰʝʛʦ ʧʨʠʪʦʢʘ ʍʦʧʨʘ. ʇʨʘʚʦ-

ʙʝʨʝʞʥʘʷ ʯʘʩʪʴ ʦʢʨʫʛʘ, ʚʦʟʚʳʰʘʶʱʘʷʩʷ ʥʘʜ ʜʦʣʠʥʦʡ ʦʩʥʦʚʥʦʡ ʨʝʢʠ ʥʘ ʜʝʩʷʪʢʠ ʤʝʪʨʦʚ, 

ʛʫʩʪʦ ʠʟʨʝʟʘʥʘ ʛʣʫʙʦʢʠʤʠ ʙʘʣʢʘʤʠ ʠ ʦʚʨʘʛʘʤʠ. ʇʝʨʝʧʘʜʳ ʚʳʩʦʪ ʤʝʞʜʫ ʚʦʜʦʨʘʟʜʝʣʘʤʠ ʠ 

ʫʨʦʚʥʝʤ ʨʝʢʠ ɺʦʨʦʥʳ ʜʦʩʪʠʛʘʶʪ ʧʦʨʷʜʢʘ 100 ʤ. ʋʢʣʦʥʳ ʙʦʣʝʝ 1Á ʧʨʝʦʙʣʘʜʘʶʪ ʫ ʪʝʨʨʠ-

ʪʦʨʠʡ ʂʘʣʫʛʠʥʩʢʦʡ, ʂʘʨʘʚʘʠʥʩʢʦʡ, ʅʠʢʠʪʠʥʩʢʦʡ, ʫ ʦʩʪʘʣʴʥʳʭ ʧʨʘʚʦʙʝʨʝʞʥʳʭ ʪʝʨʨʠʪʦ-

ʨʠʡ ʦʥʠ ʟʘʥʠʤʘʶʪ ʦʢʦʣʦ ʧʦʣʦʚʠʥʳ ʧʣʦʱʘʜʠ. ɿʜʝʩʴ ʞʝ ʨʘʩʧʦʣʦʞʝʥʘ ʦʩʥʦʚʥʘʷ ʜʦʣʷ ʩʢʣʦ-

ʥʦʚ ʩ ʢʨʫʪʠʟʥʦʡ ʙʦʣʝʝ 5Á, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪ ʙʦʣʝʝ 10% ʧʣʦʱʘʜʠ ʪʝʨʨʠʪʦʨʠʠ ʀʥʞʘʚʠʥ-

ʩʢʦʡ, ʠ ʧʦʨʷʜʢʘ 6ï9% ʧʣʦʱʘʜʠ ʦʩʪʘʣʴʥʳʭ ʧʨʘʚʦʙʝʨʝʞʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

ʃʝʚʦʙʝʨʝʞʥʘʷ ʯʘʩʪʴ ʀʥʞʘʚʠʥʩʢʦʛʦ ʄʆ ʟʘʤʝʪʥʦ ʙʦʣʝʝ ʚʳʨʦʚʥʝʥʥʘʷ, ʤʝʥʝʝ ʨʘʟʚʠ-

ʪʘ ʦʚʨʘʞʥʦ-ʙʘʣʦʯʥʘʷ ʩʝʪʴ. ɿʜʝʩʴ ʧʨʝʦʙʣʘʜʘʶʪ ʫʢʣʦʥʳ ʤʝʥʝʝ 1Á, ʟʘʥʠʤʘʶʱʠʝ ʧʣʦʱʘʜʠ 

ʦʪ 72% ʫ ʪʝʨʨʠʪʦʨʠʠ ʄʠʭʘʡʣʦʚʩʢʦʡ ʜʦ 92% ʫ ʪʝʨʨʠʪʦʨʠʠ ɹʘʣʳʢʣʝʡʩʢʦʡ. 
ʇʨʝʦʙʣʘʜʘʶʱʠʤʠ ʵʢʩʧʦʟʠʮʠʷʤʠ ʫ ʩʢʣʦʥʦʚ ʚ ʀʥʞʘʚʠʥʩʢʦʤ ʄʆ ʷʚʣʷʶʪʩʷ ʟʘʧʘʜ-

ʥʳʝ ʠ ʚʦʩʪʦʯʥʳʝ, ʟʘʥʠʤʘʶʱʠʝ ʚ ʩʫʤʤʝ 57,5%, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʳʤ 
ʩʪʨʦʝʥʠʝʤ ʦʩʥʦʚʥʳʭ ʟʚʝʥʴʝʚ ʨʫʩʣʦʚʦʡ ʩʝʪʠ. ʇʨʠ ʵʪʦʤ ʶʞʥʘʷ ʵʢʩʧʦʟʠʮʠʷ ʣʠʰʴ ʥʝʤʥʦʛʦ 
ʧʨʝʦʙʣʘʜʘʝʪ ʥʘʜ ʩʝʚʝʨʥʦʡ (21,4% ʧʨʦʪʠʚ 21,1%). ʋ ʪʝʨʨʠʪʦʨʠʠ ʅʠʢʦʣʠʥʩʢʦʡ ʜʦʣʷ ʩʢʣʦ-
ʥʦʚ ʶʞʥʳʭ ʵʢʩʧʦʟʠʮʠʡ ʧʨʝʚʳʰʘʝʪ ʜʦʣʶ ʩʝʚʝʨʥʳʭ ʚ 2,3 ʨʘʟʘ, ʫ ʂʘʨʘʫʣʴʩʢʦʡ ï ʚ 1,7 ʨʘʟʘ. 
ʇʨʠ ʵʪʦʤ ʚʳʜʝʣʷʶʪʩʷ ʪʝʨʨʠʪʦʨʠʠ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ (ʚ 1,7ï2,7 ʨʘʟʘ) ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʝ-
ʚʝʨʥʳʭ ʵʢʩʧʦʟʠʮʠʡ: ʂʨʘʩʠʚʩʢʘʷ, ʄʘʨʴʝʚʩʢʘʷ, ʄʠʭʘʡʣʦʚʩʢʘʷ ʠ ʏʝʨʥʘʚʩʢʘʷ. 
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ʈʠʩ. 3. ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʢʘʨʪʳ ʫʢʣʦʥʦʚ ʀʥʞʘʚʠʥʩʢʦʛʦ ʠ ʊʦʢʘʨʸʚʩʢʦʛʦ ʄʆ  

ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

 

 
 

ʈʠʩ. 4. ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʢʘʨʪʳ ʵʢʩʧʦʟʠʮʠʡ ʩʢʣʦʥʦʚ ʀʥʞʘʚʠʥʩʢʦʛʦ ʠ  

ʊʦʢʘʨʸʚʩʢʦʛʦ ʄʆ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 
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ʈʠʩ. 5. ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʢʘʨʪʳ ʟʥʘʯʝʥʠʡ LS-ʬʘʢʪʦʨʘ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ  

ʀʥʞʘʚʠʥʩʢʦʛʦ ʠ ʊʦʢʘʨʸʚʩʢʦʛʦ ʄʆ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

 
ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ LS-ʬʘʢʪʦʨʘ ʫ ʧʨʘʚʦʙʝʨʝʞʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʀʥʞʘʚʠʥ-

ʩʢʦʛʦ ʄʆ ʥʘʭʦʜʷʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 0,5ï0,6, ʧʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʷ ʙʦʣʝʝ 1, ʛʦʚʦʨʷʱʠʝ ʦ ʟʥʘʯʠ-
ʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ ʨʝʣʴʝʬʘ ʥʘ ʵʨʦʟʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʟʘʥʠʤʘʶʪ ʟʜʝʩʴ 13ï17% ʧʣʦʱʘʜʠ. 
ʋ ʣʝʚʦʙʝʨʝʞʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ LS-ʬʘʢʪʦʨʘ ʩʦʩʪʘʚʠʣʠ ʤʝʥʝʝ 
0,3. 

ʊʝʨʨʠʪʦʨʠʠ ʊʦʢʘʨʸʚʩʢʦʛʦ ʄʆ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʣʘʙʦʨʘʩʯʣʝʥʸʥʥʳʤ ʨʝʣʴʝʬʦʤ ʠ 
ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʣʘʙʦʜʨʝʥʠʨʫʝʤʳʭ ʧʣʘʢʦʨʥʳʭ ʟʝʤʝʣʴ. ɺʝʨʪʠʢʘʣʴʥʳʝ ʧʝʨʝʧʘʜʳ ʩʨʘʚʥʠ-
ʪʝʣʴʥʦ ʤʘʣʳʝ ï ʦʪ 29 ʜʦ 46 ʤ. ʋ ʚʩʝʭ ʪʝʨʨʠʪʦʨʠʡ ʦʢʨʫʛʘ, ʢʨʦʤʝ ɻʣʘʜʳʰʝʚʩʢʦʡ, ʙʦʣʝʝ 
ʧʦʣʦʚʠʥʳ ʧʣʦʱʘʜʠ ʟʘʥʠʤʘʶʪ ʤʠʥʠʤʘʣʴʥʳʝ ʫʢʣʦʥʳ ʤʝʥʝʝ 0,5Á. ʊʘʢ ʫ ʪʝʨʨʠʪʦʨʠʠ ʉʝʨʛʠ-
ʝʚʩʢʦʡ ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ ʜʦʣʶ 59%, ʫ ɸʣʝʢʩʘʥʜʨʦʚʩʢʦʡ ï 91%. ʉʢʣʦʥʳ ʢʨʫʪʠʟʥʦʡ ʙʦʣʝʝ 
2Á, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʵʨʦʟʠʦʥʥʦʦʧʘʩʥr ʤʠ, ʟʘʥʠʤʘʶʪ ʤʘʣʳʝ ʜʦʣʠ ʧʣʦʱʘʜʠ ʫ ʚʩʝʭ 
ʪʝʨʨʠʪʦʨʠʡ (1,6ï10,8%), ʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʜʦʣʠʥʘʤ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʚʦʜʦʪʦʢʦʚ ʦʢʨʫʛʘ ï 
ʨʝʢ ɹʠʪʶʛ, ɹʦʣʴʰʦʡ ʕʨʪʠʣʴ, ʊʦʢʘʡ, ɹʫʨʥʘʯʢʘ. 

ɺ ʮʝʣʦʤ ʧʦ ʊʦʢʘʨʸʚʩʢʦʤʫ ʄʆ ʩʢʣʦʥʳ ʥʝʡʪʨʘʣʴʥʳʭ ʵʢʩʧʦʟʠʮʠʡ ʧʨʝʦʙʣʘʜʘʶʪ ʥʘʜ 
ʩʢʣʦʥʘʤʠ ʩʝʚʝʨʥʳʭ ʠ ʶʞʥʳʭ. ɼʦʣʷ ʩʢʣʦʥʦʚ ʩʝʚʝʨʥʳʭ ʵʢʩʧʦʟʠʮʠʡ ʧʨʝʚʳʰʘʝʪ ʧʦ ʧʣʦʱʘ-
ʜʠ ʜʦʣʶ ʶʞʥʳʭ (24,8% ʧʨʦʪʠʚ 23,2%), ʘ ʫ ʥʝʢʦʪʦʨʳʭ ʪʝʨʨʠʪʦʨʠʡ ʵʪʦ ʧʨʝʚʳʰʝʥʠʝ ʜʦ-
ʩʪʠʛʘʝʪ 1,6 ʨʘʟʘ. ʋ ʨʷʜʘ ʪʝʨʨʠʪʦʨʠʡ ʦʢʨʫʛʘ (ɸʙʘʢʫʤʦʚʩʢʘʷ, ɼʘʥʠʣʦʚʩʢʘʷ, ʇʦʣʝʪʘʝʚʩʢʘʷ, 
ʏʠʯʝʨʠʥʩʢʘʷ) ʶʞʥʘʷ ʵʢʩʧʦʟʠʮʠʷ ʥʝʤʥʦʛʦ ʧʨʝʦʙʣʘʜʘʝʪ ʥʘʜ ʩʝʚʝʨʥʦʡ. 

ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ LS-ʬʘʢʪʦʨʘ ʫ ʪʝʨʨʠʪʦʨʠʡ ʊʦʢʘʨʸʚʩʢʦʛʦ ʄʆ ʥʠʟʢʠʝ, 
ʘ ʜʦʣʷ ʟʝʤʝʣʴ ʩʦ ʟʥʘʯʝʥʠʝʤ ʙʦʣʝʝ 1 ʟʘʥʠʤʘʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʧʣʦʱʘʜʴ ʚ ʦʢʨʫʛʝ ï 1,3%, 
ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʤʘʣʦʡ ʨʦʣʠ ʨʝʣʴʝʬʘ ʚ ʧʨʦʮʝʩʩʘʭ ʵʨʦʟʠʠ ʧʦʯʚ. 

ɺʳʙʦʨ ʜʘʥʥʳʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʝʜʠʥʠʮ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ 
ʧʨʠʟʚʘʥ ʧʦʢʘʟʘʪʴ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʦʨʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʨʝʛʠʦʥʘ, ʠʟ ʢʦʪʦʨʳʭ ʩʣʝʜʫʶʪ 
ʨʘʟʣʠʯʠʷ ʚ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦ-
ʜʘ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. ɺ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʜʣʷ ʩʣʘʙʦʜʨʝʥʠʨʫʝʤʳʭ ʟʘʧʘʜ-
ʥʳʭ ʠ ʶʛʦ-ʟʘʧʘʜʥʳʭ ʨʘʡʦʥʦʚ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʟʘʜʘʯʘʤʠ ʧʦ ʫʣʫʯʰʝ-
ʥʠʶ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʩʪʘʥʫʪ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʧʝʨʝʫʚʣʘʞʥʸʥʥʳʭ ʫʯʘʩʪʢʦʚ, ʙʝʩʩʪʦʯʥʳʭ 
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ʚʦʜʦʩʙʦʨʦʚ ʟʘʧʘʜʠʥ ʠ ʤʘʣʳʭ ʧʦʥʠʞʝʥʠʡ ʚ ʨʝʣʴʝʬʝ ʚ ʮʝʣʷʭ ʫʣʫʯʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 
ʧʘʭʦʪʥʳʭ ʫʛʦʜʠʡ. ɼʣʷ ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʦʚ ʨʝʛʠʦʥʘ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʠʟʨʝʟʘʥʥʦʩʪʴʶ ʠ 
ʜʦʣʝʡ ʢʨʫʪʳʭ ʩʢʣʦʥʦʚ ʘʢʪʫʘʣʴʥʦ ʫʣʫʯʰʝʥʠʝ ʢʦʥʪʫʨʦʚ ʩʝʣʴʭʦʟʫʛʦʜʠʡ ʠ ʠʭ ʪʝʭʥʦʣʦʛʠʯʝ-
ʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʚ ʮʝʣʷʭ ʟʘʱʠʪʳ ʧʦʯʚ ʦʪ ʚʦʜʥʦʡ ʵʨʦʟʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʜʦʙʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʨʝʣʴʝʬʘ ʚ 
ʤʘʩʰʪʘʙʝ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʢʨʫʛʦʚ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʤʘʪʝʨʠʘʣʳ ʧʨʝʜʚʘʨʠʪʝʣʴ-
ʥʦʛʦ ʦʮʝʥʦʯʥʦʛʦ ʵʪʘʧʘ ʚ ʜʝʣʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʧʨʦʝʢʪʦʚ ʧʦ ʟʝʤʣʝ-
ʫʩʪʨʦʡʩʪʚʫ ʭʦʟʷʡʩʪʚ ʠ ʚʳʨʘʙʦʪʢʠ ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʳʭ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ, ʦʪʚʝʯʘ-
ʶʱʠʤ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʤʝʩʪʥʦʩʪʠ ʥʘ ʣʦʢʘʣʴʥʦʤ ʫʨʦʚʥʝ. 
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ɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɺʦʨʦʥʝʞ, ʈʦʩʩʠʷ 

 

ɺʚʝʜʝʥʠʝ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷ, ʚ ʧʨʝʜʝʣʘʭ ʉʨʝʜʥʝʨʫʩʩʢʦʡ ʠ 

ʂʘʣʘʯʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʝʡ, ʨʘʟʚʠʪ ʢʘʨʙʦʥʘʪʥʳʡ ʢʘʨʩʪ, ʧʨʦʷʚʣʝʥʠʝ ʢʦʪʦʨʦʛʦ ʩʚʷʟʘʥʦ ʩ 

ʰʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʟʜʝʩʴ ʢʘʨʩʪʫʶʱʠʭʩʷ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʦʙʥʘ-

ʞʘʶʱʠʤʠʩʷ ʠʣʠ ʙʣʠʟʢʦ ʟʘʣʝʛʘʶʱʠʤʠ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʚʝʨʭʥʝʜʝʚʦʥʩʢʠʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ 

(ʃʠʧʝʮʢʘʷ ʦʙʣʘʩʪʴ) ʠ ʤʝʣʦ ï ʤʝʨʛʝʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʚʝʨʭʥʝʤʝʣʦʚʦʛʦ ʚʦʟʨʘʩʪʘ (ɺʦ-

ʨʦʥʝʞʩʢʘʷ, ɹʝʣʛʦʨʦʜʩʢʘʷ, ʂʫʨʩʢʘʷ ʦʙʣʘʩʪʠ). ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʘʨʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʨʝʛʠʦʥʝ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʠ ʧʨʦʜʦʣʞʘʶʪ ʨʘʟʚʠʚʘʪʴʩʷ ʩʚʦʝʦʙʨʘʟʥʳʝ ʠʟʚʝʩʪʥʷʢʦʚʦ-

ʢʘʨʩʪʦʚʳʝ ʠ ʢʘʨʩʪʦʚʦ-ʤʝʣʦʚʳʝ ʣʘʥʜʰʘʬʪʳ, ʦʙʨʘʟʫʶʱʠʝ ʜʚʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʘʨʝʘʣʘ ʠʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʛʨʘʥʠʮʘ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʧʨʦʭʦʜʠʪ ʧʨʠʤʝʨʥʦ ʧʦ ʣʠʥʠʠ ʂʫʨʩʢ-

ɺʦʨʦʥʝʞ. ʂ ʩʝʚʝʨʫ ʦʪ ʥʝʝ ʚ ʧʨʝʜʝʣʘʭ ʉʨʝʜʥʝʨʫʩʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʝ ʧʦʣʫʯʠʣʠ 

ʠʟʚʝʩʪʥʷʢʦʚʦ-ʢʘʨʩʪʦʚʳʝ ʣʘʥʜʰʘʬʪʳ, ʘ ʢ ʶʛʫ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʨʝʜʥʝʨʫʩʩʢʦʡ ʠ ʂʘʣʘʯʩʢʦʡ 

ʚʦʟʚʳʰʝʥʥʦʩʪʷʭ ï ʢʘʨʩʪʦʚʦ-ʤʝʣʦʚʳʝ ʣʘʥʜʰʘʬʪʳ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 
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ʘʥʘʣʠʟʘ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʚ ʧʨʝʜʝʣʘʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷ ʚʳʷʚʣʝʥʦ ʙʦʣʝʝ 15 

ʪʳʩ. ʢʘʨʩʪʦʚʳʭ ʠ ʢʘʨʩʪʦʚʦ-ʩʫʬʬʦʟʠʦʥʥʳʭ ʬʦʨʤ ʨʝʣʴʝʬʘ, ʧʣʦʪʥʦʩʪʴ ʢʦʪʦʨʳʭ ʥʘ ʦʪʜʝʣʴ-

ʥʳʭ ʫʯʘʩʪʢʘʭ ʜʦʩʪʠʛʘʝʪ 100 ʠ ʙʦʣʝʝ ʬʦʨʤ ʥʘ 100 ʢʤ 
2
 (ʨʠʩ. 1). 

 

 
 

ɻʨʘʥʠʮʳ: 1 ï ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ; 2 ï ʢʘʨʩʪʦʚʳʭ ʦʢʨʫʛʦʚ; 3 ï ʘʜʤʠʥʠʩʪʨʘʪʠʚ-

ʥʳʭ ʦʙʣʘʩʪʝʡ; 4 ï ʎʝʥʪʨʘʣʴʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷ. ɸ ï ʤʝʣʦʚʦʡ ʢʘʨʩʪʦʚʳʡ ʦʢʨʫʛ; ɹ ï ʠʟʚʝʩʪʥʷʢʦʚʳʡ 

ʢʘʨʩʪʦʚʳʡ ʦʢʨʫʛ [8]. 

 

ʈʠʩ. 1. ʇʣʦʪʥʦʩʪʴ ʢʘʨʩʪʦʚʳʭ ʠ ʢʘʨʩʪʦʚʦ-ʩʫʬʬʦʟʠʦʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʚ ʎʝʥʪʨʘʣʴʥʦʤ 

ʏʝʨʥʦʟʝʤʴʝ 

 

ʅʝʨʝʜʢʦ ʢʘʨʩʪ ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʦʜʥʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ ʣʘʥʜʰʘʬʪʦʦʙʨʘʟʫʶʱʠʭ 

ʬʘʢʪʦʨʦʚ ï ʬʦʨʤʠʨʫʝʪ ʩʚʦʝʦʙʨʘʟʥʳʝ ʣʘʥʜʰʘʬʪʥʳʝ ʢʦʤʧʣʝʢʩʳ ʚ ʚʠʜʝ çʩʣʝʧʳʭè ʙʘʣʦʢ, 

ʢʦʪʣʦʚʠʥ, ʚʦʨʦʥʦʢ, ʟʘʧʘʜʠʥ, ʢʦʣʦʜʮʝʦʙʨʘʟʥʳʭ ʧʨʦʚʘʣʦʚ, ʧʝʱʝʨ, ʢʘʨʨʦʚʳʭ ʧʦʣʝʡ. ʂʘʨ-

ʩʪʦʚʳʝ ʣʘʥʜʰʘʬʪʥʳʝ ʢʦʤʧʣʝʢʩʳ ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥʥʦʡ ʚʦʜʦʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦ-

ʩʪʴʶ ʠ ʪʝʩʥʳʤʠ ʚʝʱʝʩʪʚʝʥʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʩʚʷʟʷʤʠ ʩʦ ʩʤʝʞʥʳʤʠ ʣʘʥʜʰʘʬʪʘʤʠ. 

ʅʝʨʝʜʢʦ ʧʨʦʷʚʣʝʥʠʝ ʢʘʨʩʪʘ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʣʘʥʜʰʘʬʪʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙ-

ʩʪʘʥʦʚʢʝ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʘʢʘʨʩʪʦʚʘʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʩ 

ʨʘʟʚʠʪʠʝʤ ʢʘʨʩʪʘ ʩʚʷʟʘʥʳ: ʚʳʭʦʜʳ ʠʟ ʩʪʨʦʷ ʨʷʜʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʚʦʜʦʸʤʦʚ, ʟʘʛʨʷʟʥʝʥʠʝ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʠʩʯʝʟʥʦʚʝʥʠʝ ʤʘʣʳʭ ʨʝʢ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʥʘ ʟʘʢʘʨʩʪʦʚʘʥʥʳʭ ʫʯʘʩʪʢʘʭ 

ʦʩʣʦʞʥʝʥʦ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝ-

ʤʝʣʴ, ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʝ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʉʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʘʨʩʪʘ 

ʢʘʨʩʪʦʚʳʝ ʣʘʥʜʰʘʬʪʳ ʝʱʸ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ ʩ ʧʦʟʠʮʠʠ ʠʭ ʩʪʨʫʢʪʫʨʥʦ-



 

55  

ʜʠʥʘʤʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʕʪʦ ʦʩʣʦʞʥʷʝʪ ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʪʠʚʦ-

ʢʘʨʩʪʦʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʦʧʪʠʤʠʟʘʮʠʶ ʢʘʨʩʪʦʚʳʭ ʣʘʥʜʰʘʬʪʦʚ ʠ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʟʘʢʘʨʩʪʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʇʨʠʥʠʤʘʷ ʵʪʦ ʚʦ ʚʥʠʤʘʥʠʝ, ʧʨʝʜʧʨʠʥʷʪʘʷ ʧʦʧʳʪʢʘ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʥʦ-ʜʠʥʘʤʠʯʝʩʢʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʩʧʝʮʠʬʠʢʫ ʬʫʥʢʮʠʦʥʠʨʦ-

ʚʘʥʠʷ ʢʘʨʩʪʦʚʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʎʝʥʪʨʘʣʴʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷ ʩ ʮʝʣʴʶ ʫʩʪʘʥʦʚ-

ʣʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʟ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 

ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɹʘʟʦʚʦʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʨʫʢʪʫʨʥʦ-ʜʠʥʘʤʠʯʝʩʢʦʡ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʘʨʩʪʦʚʳʭ ʣʘʥʜʰʘʬʪʦʚ ʎʝʥʪʨʘʣʴʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷ ʠʟ-

ʙʨʘʥʘ ʛʝʦʩʠʩʪʝʤʥʘʷ ʢʦʥʮʝʧʮʠʷ ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʷ, ʧʦʣʫʯʠʚʰʘʷ ʨʘʟʚʠʪʠʝ ʚ ʨʘʙʦʪʘʭ ʨʷʜʘ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [4,9,11,12,13,14,15 ʠ ʜʨ.].  

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʛʝʦʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʥʘ ʝʛʦ 

ʦʩʥʦʚʝ ʦʪʢʨʳʚʘʶʪʩʷ ʙʦʣʝʝ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʘʨʩʪʦʚʳʭ ʣʘʥʜʰʘʬʪʦʚ ʩ ʧʨʠʨʦʜʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ 

ʩʤʝʞʥʳʭ ʪʝʨʨʠʪʦʨʠʡ.  

ɸʥʘʣʠʟ ʛʝʦʩʠʩʪʝʤʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʘʨʩʪʦʚʳʭ ʣʘʥʜʰʘʬʪʦʚ 

ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʫʪʝʤ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, ʧʦʣʝʚʳʭ 

ʥʘʙʣʶʜʝʥʠʡ, ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ, ʚʳʷʚ-

ʣʝʥʠʷ ʚʝʱʝʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ ʢʘʨʩʪʦʚʳʭ ʣʘʥʜʰʘʬʪʦʚ ʩ ʧʨʠʨʦʜʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤʠ ʢʦʤ-

ʧʣʝʢʩʘʤʠ ʩʤʝʞʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʠʟʙʨʘʥʳ ʥʘʠʙʦʣʝʝ ʪʠ-

ʧʠʯʥʳʝ ʢʘʨʩʪʦʚʳʝ ʣʘʥʜʰʘʬʪʥʳʝ ʢʦʤʧʣʝʢʩʳ ʚ ʚʠʜʝ çʩʣʝʧʳʭè ʙʘʣʦʢ, ʚʦʨʦʥʦʢ, ʢʦʪʣʦʚʠʥ, 

ʟʘʧʘʜʠʥ ʠ ʧʨʦʚʘʣʦʚ ʢʦʣʦʜʮʝʦʙʨʘʟʥʦʡ ʬʦʨʤʳ. ʇʨʠ ʵʪʦʤ ʚʥʠʤʘʥʠʝ ʘʢʮʝʥʪʠʨʦʚʘʣʦʩʴ ʥʘ 

ʚʳʷʚʣʝʥʠʠ ʩʪʨʫʢʪʫʨʥʦ-ʜʠʥʘʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʢʘʨʩʪʦ-

ʚʳʭ ʛʝʦʩʠʩʪʝʤ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ 

ʤʝʪʦʜʳ: ʩʠʩʪʝʤʥʳʡ, ʙʘʣʘʥʩʦʚʳʡ, ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʜʨ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. 

ʇʨʝʜʧʦʩʳʣʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʨʩʪʦʚʳʭ ʛʝʦʩʠʩʪʝʤ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʢʘʨʩʪʦʚʘʷ ʛʝʦʩʠʩʪʝʤʘ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʢʘʢ ʩʦʯʝʪʘʥʠʝ ʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʨʘʟʣʠʯ-

ʥʦʛʦ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʥʛʘ, ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʧʦ-

ʪʦʢʘʤʠ ʚʝʱʝʩʪʚʘ ʠ ʵʥʝʨʛʠʠ, ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʳʤʠ ʢʘʨʩʪʦʤ. ʂʘʨʩʪʦʚʳʝ ʛʝʦʩʠʩʪʝʤʳ ʦʙʲ-

ʝʜʠʥʷʶʪ ʢʘʢ ʣʘʥʜʰʘʬʪʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʧʨʠʫʨʦʯʝʥʥʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʢʘʨʩʪʦʚʳʤ 

ʬʦʨʤʘʤ ʨʝʣʴʝʬʘ, ʪʘʢ ʠ ʩʤʝʞʥʳʝ ʩ ʥʠʤʠ ʣʘʥʜʰʘʬʪʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʧʦʜ ʩʠʣʴʥʳʤ ʚʦʟʜʝʡ-

ʩʪʚʠʝʤ ʢʘʨʩʪʘ, ʚʳʩʪʫʧʘʶʱʝʛʦ ʚ ʨʦʣʠ ʦʩʥʦʚʥʦʛʦ ʣʘʥʜʰʘʬʪʦʦʙʨʘʟʫʶʱʝʛʦ ʬʘʢʪʦʨʘ ʵʪʠʭ 

ʢʦʤʧʣʝʢʩʦʚ [7]. 

ɺ ʦʩʥʦʚʝ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʨʩʪʦʚʳʭ ʛʝʦʩʠʩʪʝʤ ʣʝʞʠʪ ʭʠʤʠʯʝ-

ʩʢʠʡ ʧʨʦʮʝʩʩ ʨʘʩʪʚʦʨʝʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʧʨʝʜʦʧʨʝʜʝʣʷʶʱʠʡ ʜʝʥʫʜʘʮʠʶ ʣʠʪʦʛʝʥʥʦʡ 

ʦʩʥʦʚʳ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʡ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʢʦʤ-

ʧʣʝʢʩʦʚ. ʂʘʨʩʪʦʚʘʷ ʜʝʥʫʜʘʮʠʷ ʚ ʧʨʝʜʝʣʘʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷ ʧʨʦʷʚʣʷʝʪʩʷ ʜʣʠ-

ʪʝʣʴʥʦʝ ʚʨʝʤʷ ʠ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʰʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʢʘʨʙʦʥʘʪʥʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ, 

ʘ ʪʘʢʞʝ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ʚ ʧʝʨʠʦʜ ʜʦʧʘʣʝʦʛʝʥʦʚʦʡ 

ʪʨʘʥʩʛʨʝʩʩʠʠ ʠ ʥʝʦʛʝʥ-ʯʝʪʚʝʨʪʠʯʥʦʝ ʚʨʝʤʷ. ʀʥʜʠʢʘʪʦʨʦʤ ʭʠʤʠʯʝʩʢʦʡ ʜʝʥʫʜʘʮʠʠ ʢʘʨʙʦ-

ʥʘʪʥʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚʳʩʪʫʧʘʶʪ ʢʘʨʩʪʦʚʳʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ, ʚʢʣʶʯʘʶʱʠʝ ʚʦʨʦʥʢʠ, ʢʦʪ-

ʣʦʚʠʥʳ, ʟʘʧʘʜʠʥʳ, ʧʨʦʚʘʣʳ ʢʦʣʦʜʮʝʦʙʨʘʟʥʦʡ ʬʦʨʤʳ, ʧʝʱʝʨʳ, ʢʘʨʨʳ, ʮʠʨʢʦʚʠʜʥʳʝ ʠ 

çʩʣʝʧʳʝè ʙʘʣʢʠ. ʕʪʠ ʬʦʨʤʳ ʨʝʣʴʝʬʘ ʩʦʚʤʝʩʪʥʦ ʩ ʚʳʩʪʠʣʘʶʱʠʤʠ ʠʭ ʢʘʨʙʦʥʘʪʥʳʤʠ ʧʦ-

ʨʦʜʘʤʠ (ʩʫʙʩʪʨʘʪʦʤ) ʧʨʝʜʦʧʨʝʜʝʣʠʣʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚ ʧʨʝʜʝʣʘʭ ʨʝʛʠʦʥʘ ʦʩʦʙʦʡ ʢʘʪʝʛʦ-

ʨʠʠ ʣʠʪʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ [8], ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʮʝʣʦʩʪʥʳʝ ʩʦʯʝʪʘʥʠʷ ʢʦʪʦʨʳʭ ʧʨʝʜ-

ʩʪʘʶʪ ʚ ʚʠʜʝ ʩʚʦʝʦʙʨʘʟʥʳʭ ʢʘʨʩʪʦʚʳʭ ʛʝʦʩʠʩʪʝʤ. 
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ʆʙʨʘʟʦʚʘʥʠʝ ʢʘʨʩʪʦʚʳʭ ʛʝʦʩʠʩʪʝʤ ʥʝʨʝʜʢʦ ʧʨʠʚʦʜʠʪ ʢ ʦʩʣʘʙʣʝʥʠʶ, ʘ ʧʦʨʦʡ ʠ 

ʨʘʟʨʫʰʝʥʠʶ ʩʣʦʞʠʚʰʝʛʦʩʷ ʣʘʥʜʰʘʬʪʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʘʢʘʨ-

ʩʪʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʠʭ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ, ʵʢʦʣʦʛʠʯʝ-

ʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʧʨʠʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ. 

ʉʪʨʫʢʪʫʨʘ ʢʘʨʩʪʦʚʳʭ ʛʝʦʩʠʩʪʝʤ. ʆʙʨʘʟʦʚʘʚʰʠʝʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʘʨʩʪʦʚʦʛʦ 

ʧʨʦʮʝʩʩʘ ʬʦʨʤʳ ʨʝʣʴʝʬʘ ʩʦʟʜʘʶʪ ʙʘʟʠʩʥʫʶ ʦʩʥʦʚʫ ʤʘʩʩʦ- ʠ ʵʥʝʨʛʦʦʙʤʝʥʘ ʢʘʨʩʪʦʚʳʭ 

ʛʝʦʩʠʩʪʝʤ, ʩʚʷʟʳʚʘʷ ʠʭ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʧʦʪʦʢʘʤʠ ʚʝʱʝʩʪʚʘ ʠ ʵʥʝʨʛʠʠ ʚ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦ-ʮʝʣʦʩʪʥʳʝ ʩʠʩʪʝʤʳ, ʚʢʣʶʯʘʶʱʠʝ ʵʣʝʤʝʥʪʳ ʜʚʫʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʚʠʜʦʚ: ʢʘʨʩʪʦʚʳʝ 

ʠ ʧʦʜʯʠʥʝʥʥʳʝ ʠʤ ʚ ʩʚʦʝʤ ʨʘʟʚʠʪʠʠ ʵʣʝʤʝʥʪʳ ʥʝʢʘʨʩʪʦʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʋʯʠʪʳʚʘʷ 

ʛʝʥʝʪʠʯʝʩʢʫʶ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʛʝʦʩʠʩʪʝʤ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʠʭ ʩʪʨʫʢ-

ʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʨʘʟʣʠʯʘʪʴ ʩʦʙʩʪʚʝʥʥʦ ï ʢʘʨʩʪʦʚʳʝ ʠ ʧʦʜʯʠʥʝʥʥʦ-ʢʘʨʩʪʦʚʳʝ ʣʘʥʜ-

ʰʘʬʪʥʳʝ ʧʦʜʩʠʩʪʝʤʳ [6]. 

ʉʦʙʩʪʚʝʥʥʦ-ʢʘʨʩʪʦʚʳʝ ʣʘʥʜʰʘʬʪʥʳʝ ʧʦʜʩʠʩʪʝʤʳ ʚʢʣʶʯʘʶʪ ʣʘʥʜʰʘʬʪʥʳʝ 

ʢʦʤʧʣʝʢʩʳ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʢʘʨʩʪʦʚʳʭ ʬʦʨʤʘʭ ʨʝʣʴʝʬʘ, ʦʙʨʘʟʫ-

ʶʱʠʭ ʤʦʨʬʦʣʦʛʦ-ʣʠʪʦʛʝʥʥʫʶ ʦʩʥʦʚʫ (ʷʜʨʦ) ʵʪʠʭ ʣʘʥʜʰʘʬʪʦʚ ʠ ʦʧʨʝʜʝʣʷʶʱʠʭ ʠʭ ʛʝʥʝ-

ʪʠʯʝʩʢʫʶ ʩʧʝʮʠʬʠʢʫ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʚʟʛʣʷʜʘʤʠ ʌ.ʅ.ʄʠʣʴʢʦʚʘ [2], ʬʫʥʢʮʠʦʥʘʣʴʥʦ-

ʝʜʠʥʳʝ ʩʦʯʝʪʘʥʠʷ ʪʘʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʠʝ ʢʘʨ-

ʩʪʦʚʳʝ ʣʘʥʜʰʘʬʪʥʳʝ ʩʠʩʪʝʤʳ. ʋʯʠʪʳʚʘʷ ʭʘʨʘʢʪʝʨ ʩʚʷʟʝʡ ʠʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ, 

ʩʣʝʜʫʝʪ ʨʘʟʣʠʯʘʪʴ ʧʨʦʩʪʳʝ ʠ ʩʣʦʞʥʳʝ ʢʘʨʩʪʦʚʳʝ ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ (ʩʠʩʪʝ-

ʤʳ). 

ʇʨʦʩʪʳʝ ʢʘʨʩʪʦʚʳʝ ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʠʝ ʣʘʥʜʰʘʬʪʥʳʝ ʢʦʤʧʣʝʢʩʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦ-

ʙʦʡ ʛʝʦʩʠʩʪʝʤʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʜʚʫʭ ʛʝʥʝʪʠʯʝʩʢʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ 

ʩʤʝʞʥʳʭ ʢʘʨʩʪʦʚʳʭ ʫʨʦʯʠʱ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʳʭ ʧʨʷʤʳʭ ʠ ʦʙʨʘʪʥʳʭ ʩʚʷʟʝʡ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚ ʚʠʜʝ ʧʨʦʩʪʳʭ ʧʘʨʘʛʝʥʝʪʠʯʝ-

ʩʢʠʭ ʢʘʨʩʪʦʚʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʧʨʝʜʩʪʘʶʪ ʚʣʦʞʝʥʥʳʝ ʦʜʥʘ ʚ ʜʨʫʛʫʶ ʠʣʠ 

ʩʣʠʚʰʠʝʩʷ ʚʦʨʦʥʢʠ, ʟʘʧʘʜʠʥʳ, ʢʦʪʣʦʚʠʥʳ [7]. 

ʉʣʦʞʥʳʝ ʢʘʨʩʪʦʚʳʝ ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʠʝ ʣʘʥʜʰʘʬʪʥʳʝ ʢʦʤʧʣʝʢʩʳ ï ʩʦʯʝʪʘʥʠʷ ʢʘʨ-

ʩʪʦʚʳʭ ʫʨʦʯʠʱ, ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤʠ ʠ ʦʧʦʩʨʝʜʩʪʚʝʥ-

ʥʳʤʠ ʧʨʷʤʳʤʠ ʠ ʦʙʨʘʪʥʳʤʠ ʩʚʷʟʷʤʠ. ʂ ʥʠʤ ʧʨʠʥʘʜʣʝʞʘʪ çʩʣʝʧʳʝè ʢʘʨʩʪʦʚʳʝ ʙʘʣʢʠ, 

ʢʦʪʣʦʚʠʥʳ ʠ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʮʠʨʢʦʚʠʜʥʳʝ ʙʘʣʢʠ ʚ ʤʝʣʫ. ʇʨʠʤʝʨʦʤ ʩʣʦʞʥʳʭ ʢʘʨʩʪʦ-

ʚʳʭ ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʠʭ ʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʤʦʛʫʪ ʩʣʫʞʠʪʴ çʩʣʝʧʳʝè ʢʘʨʩʪʦʚʳʝ 

ʙʘʣʢʠ ʧʨʘʚʦʙʝʨʝʞʴʷ ɺʝʨʭʥʝʛʦ ɼʦʥʘ: ɹʦʣʴʰʠʝ ʠ ʄʘʣʳʝ ʚʝʨʪʝʙʷ, ɿʚʝʨʝʚ ʚʝʨʭ, ʇʦʛʘʥʘʷ ʠ 

ʜʨ. ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ ʛʝʦʢʦʤʧʣʝʢʩʦʚ ʩʦʩʪʦʠʪ ʠʟ ʨʷʜʘ ʛʝʥʝʪʠʯʝʩʢʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʢʘʨ-

ʩʪʦʚʳʭ ʫʨʦʯʠʱ ʠ ʬʘʮʠʡ. ʅʘʧʨʠʤʝʨ, ʙʘʣʢʘ ɿʚʝʨʝʚ ʚʝʨʭ ʚʢʣʶʯʘʝʪ 4 ʢʦʪʣʦʚʠʥʳ (ʫʨʦʯʠʱʘ) 

ʠ 16 ʢʘʨʩʪʦʚʳʭ ʚʦʨʦʥʦʢ (ʬʘʮʠʡ) ʪʝʩʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʦʙʤʝʥʘ ʚʝʱʝ-

ʩʪʚʦʤ (ʩʪʦʢʦʤ) ʚ ʬʦʨʤʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʠ ʦʧʦʩʨʝʜʩʪʚʦʚʘʥʥʳʭ ʩʚʷʟʝʡ [5]. 

ʇʦʜʯʠʥʝʥʥʦ-ʢʘʨʩʪʦʚʳʝ ʣʘʥʜʰʘʬʪʥʳʝ ʧʦʜʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʶʪ ʚ ʚʠʜʝ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦ ʩʤʝʞʥʳʭ, ʪʝʩʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʩ ʢʘʨʩʪʦʚʳʤʠ ʣʘʥʜʰʘʬʪʘʤʠ, ʧʨʠʨʦʜ-

ʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʥʝ ʢʘʨʩʪʦʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʥʦ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʠ 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʘʨʩʪʦʚʳʭ ʇʊʂ. ʇʨʠʤʝʨʦʤ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʩʦʯʝ-

ʪʘʥʠʷ ʢʘʨʩʪʦʚʳʭ ʠ ʵʨʦʟʠʦʥʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʯʘʩʪʦ ʦʙʨʘʟʫʶʱʠʭ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦ-ʮʝʣʦʩʪʥʳʝ ʝʜʠʥʩʪʚʘ, ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʳʝ ʢʘʨʩʪʦʤ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʢʘʨʩʪʦʚʳʝ 

ʬʦʨʤʳ ʨʝʣʴʝʬʘ ʩʦʟʜʘʶʪ ʙʘʟʠʩʥʫʶ ʦʩʥʦʚʫ ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʨʦʟʠʦʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. 

ʇʦ ʩʚʦʝʡ ʩʫʪʠ ʧʦʜʯʠʥʝʥʥʦ-ʢʘʨʩʪʦʚʳʝ ʣʘʥʜʰʘʬʪʥʳʝ ʧʦʜʩʠʩʪʝʤʳ ʩʦʚʤʝʩʪʥʦ ʩ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʩʚʷʟʘʥʥʳʤʠ ʩ ʥʠʤʠ ʢʘʨʩʪʦʚʳʤʠ ʧʦʜʩʠʩʪʝʤʘʤʠ ʷʚʣʷʶʪʩʷ ʧʘʨʘʜʠʥʘʤʠʯʝ-

ʩʢʠʤʠ ʣʘʥʜʰʘʬʪʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʚ ʧʦʥʠʤʘʥʠʠ ʌ.ʅ. ʄʠʣʴʢʦʚʘ [3]. ʋʯʠʪʳʚʘʷ ʩʧʝʮʠ-

ʬʠʢʫ ʚʟʘʠʤʦʩʚʷʟʝʡ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦʜʯʠʥʝʥʥʦ ï ʢʘʨʩʪʦʚʳʝ ʣʘʥʜʰʘʬʪʥʳʝ ʧʦʜ-

ʩʠʩʪʝʤʳ, ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʨʘʟʜʝʣʝʥʳ ʥʘ ʧʨʦʩʪʳʝ ʠ ʩʣʦʞʥʳʝ. ʇʝʨʚʳʤ ʠʟ ʥʠʭ ʩʚʦʡʩʪʚʝʥʥʳ 
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ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚʪʦʨʳʤ ï ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʝ ʠ ʦʧʦ-

ʩʨʝʜʩʪʚʝʥʥʳʝ, ʧʨʷʤʳʝ ʠ ʦʙʨʘʪʥʳʝ ʩʚʷʟʠ. 

ɼʠʥʘʤʠʢʘ ʢʘʨʩʪʦʚʳʭ ʛʝʦʩʠʩʪʝʤ. ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʘʥʪʨʦʧʦ-

ʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʢʘʨʩʪʦʚʳʝ ʛʝʦʩʠʩʪʝʤʳ ʧʦʩʪʦʷʥʥʦ ʠʟʤʝʥʷʶʪʩʷ. ʅʘʠʙʦʣʝʝ ʟʘʤʝʪʥʦ ʵʪʦ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠʭ ʘʨʝʘʣʘ, ʩʪʨʫʢʪʫʨʳ ʠ ʚʝʱʝʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ [7]. ɺ ʦʩʥʦʚʝ 

ʜʠʥʘʤʠʢʠ ʘʨʝʘʣʘ ʢʘʨʩʪʦʚʳʭ ʣʘʥʜʰʘʬʪʦʚ ʣʝʞʠʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʠʭ ʛʨʘʥʠʮ. 

ʇʦʣʝʚʳʝ ʥʘʙʣʶʜʝʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʛʨʘʥʠʮ ʢʘʨʩʪʦʚʳʭ ʇʊʂ 

ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤ ï ʧʦʩʪʝʧʝʥʥʳʤ, ʨʝʟʢʠʤ ʠʣʠ ʧʫʣʴʩʠʨʫʶʱʠʤ. ʆʩʥʦʚʥʦʡ ʧʨʝʜʧʦ-

ʩʳʣʢʦʡ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʤʦʨʬʦʣʦʛʠʠ ʢʘʨʩʪʦʚʳʭ ʬʦʨʤ ʨʝʣʴʝʬʘ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠʣʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. ʅʘʧʨʠʤʝʨ, ʫʤʝʥʴʰʝʥʠʝ ʛʣʫ-

ʙʠʥʳ ʠ ʠʟʤʝʥʝʥʠʝ ʣʘʥʜʰʘʬʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʢʘʨʩʪʦʚʳʭ ʢʦʪʣʦʚʠʥ ʥʝʨʝʜʢʦ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʧʘʰʢʠ ʠʭ ʧʣʦʱʘʜʠ ʚʦʜʦʩʙʦʨʘ ʠ ʩʚʷʟʘʥʥʳʤ ʩ ʵʪʠʤ ʧʦʩʪʫʧʣʝʥʠʝʤ ʚ ʢʦʪʣʦ-

ʚʠʥʳ ʪʚʝʨʜʦʛʦ ʩʪʦʢʘ. ʈʝʟʢʠʝ ʠʟʤʝʥʝʥʠʷ ʛʨʘʥʠʮ ʢʘʨʩʪʦʚʳʭ ʛʝʦʩʠʩʪʝʤ ʩʚʷʟʘʥʳ ʩ ʚʥʝʟʘʧ-

ʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʜʝʬʦʨʤʘʮʠʠ ʠʭ ʣʠʪʦʛʝʥʥʦʡ ʦʩʥʦʚʳ, ʦʙʳʯʥʦ ʚʳʟʚʘʥʥʦʡ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʢʘʨʩʪʦʚʳʭ ʧʨʦʚʘʣʦʚ. ʇʫʣʴʩʠʨʫʶʱʝʝ ʩʤʝʱʝʥʠʝ ʛʨʘʥʠʮ ʢʘʨʩʪʦʚʳʭ ʛʝʦʩʠʩʪʝʤ, ʢʘʢ ʧʨʘʚʠ-

ʣʦ, ʦʙʫʩʣʦʚʣʝʥʦ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʚʳʟʳʚʘʶʱʠʤʠ ʨʠʪʤʠʯʝʩʢʠʝ ʠ ʮʠʢʣʠʯʝ-

ʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʛʝʦʩʠʩʪʝʤ. ʉʚʦʡʩʪʚʝʥʥʘʷ ʢʘʨʩʪʦʚʳʤ ʛʝʦʩʠʩʪʝʤʘʤ ʎʝʥʪʨʘʣʴ-

ʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷ ʩʪʨʫʢʪʫʨʥʘʷ ʜʠʥʘʤʠʢʘ ʥʘʠʙʦʣʝʝ ʯʝʪʢʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʠʟʤʝʥʝʥʠʷʭ ʠʭ 

ʩʪʨʫʢʪʫʨʳ ʠ ʤʝʞʩʪʨʫʢʪʫʨʥʳʭ ʧʨʷʤʳʭ ʠ ʦʙʨʘʪʥʳʭ ʩʚʷʟʝʡ. ʂʘʨʩʪʦʚʳʤ ʛʝʦʩʠʩʪʝʤʘʤ ʪʘʢʞʝ 

ʩʚʦʡʩʪʚʝʥʥʘ ʚʨʝʤʝʥʥʘʷ ʠ ʥʘʧʨʘʚʣʝʥʥʘʷ ʜʠʥʘʤʠʢʘ, ʠʣʠ ʜʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ ʧʦ 

ʌ.ʅ.ʄʠʣʴʢʦʚʫ, ʫʪʚʝʨʞʜʘʶʱʝʛʦ, ʯʪʦ çʥʘʧʨʘʚʣʝʥʥʘʷ ʜʠʥʘʤʠʢʘ ʩ ʝʝ ʠʟʤʝʥʝʥʠʝʤ ʩʪʨʫʢʪʫʨ 

ʠ ʧʝʨʝʭʦʜʦʤ ʦʜʥʦʛʦ ʪʠʧʘ ʢʦʤʧʣʝʢʩʘ ʚ ʜʨʫʛʦʡ ʝʩʪʴ ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ ʨʘʟʚʠʪʠʝ ʢʦʤʧʣʝʢʩʘè 

[4, ʩ.185]. ʋʩʪʘʥʦʚʣʝʥʠʝ ʭʘʨʘʢʪʝʨʘ ʨʘʟʚʠʪʠʷ ʢʘʨʩʪʦʚʳʭ ʛʝʦʩʠʩʪʝʤ, ʘ ʦʥʦ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʦʛʨʝʩʩʠʚʥʳʤ ʠʣʠ ʨʝʛʨʝʩʩʠʚʥʳʤ, ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʨʝʰʝʥʠʷ ʨʷʜʘ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʠ 

ʪʨʝʙʫʝʪ ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʡ ʠʩʩʣʝʜʫʝʤʳʭ ʛʝʦʩʠʩʪʝʤ. ɺ 

ʨʷʜʝ ʩʣʫʯʘʝʚ ʠʥʜʠʢʘʪʦʨʦʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʢʘʨʩʪʦʚʳʭ ʛʝʦʩʠʩʪʝʤ ʤʦʞʝʪ ʚʳʩʪʫ-

ʧʘʪʴ ʠʭ ʚʦʜʦʧʦʛʣʦʪʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʘ ʠʥʜʠʢʘʪʦʨʦʤ ʩʢʦʨʦʩʪʠ ʨʘʟʚʠʪʠʷ ï ʚʨʝʤʷ 

ʩʤʝʥʳ ʦʜʥʦʛʦ ʚʘʨʠʘʥʪʘ ʛʝʦʩʠʩʪʝʤʳ ʜʨʫʛʠʤ. ʆʙʳʯʥʦ ʥʘʠʙʦʣʴʰʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʨʘʟ-

ʚʠʪʠʷ ʦʙʣʘʜʘʶʪ ʢʘʨʩʪʦʚʳʝ ʛʝʦʩʠʩʪʝʤʳ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʚʷʟʠ ʢʦʪʦʨʳʭ ʩʦ ʩʤʝʞʥʳʤʠ 

ʣʘʥʜʰʘʬʪʘʤʠ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʧʦʪʦʢʘʤʠ ʚʝʱʝʩʪʚʘ ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ , 

ʚʦʜʥʳʤʠ ʤʘʩʩʘʤʠ ʩʪʦʢʘ, ʦʙʲʝʤ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʩʠʣʴʥʦ ʚʘʨʴʠʨʦʚʘʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʝʣʠʯʠʥʳ ʧʣʦʱʘʜʠ ʚʦʜʦʩʙʦʨʘ ʢʘʨʩʪʦʚʦʡ ʬʦʨʤʳ ʨʝʣʴʝʬʘ, ʦʙʨʘʟʫʶʱʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʷʜʨʦ ʢʘʨʩʪʦʚʦʡ ʛʝʦʩʠʩʪʝʤʳ. ɺ ʧʨʝʜʝʣʘʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴ-

ʥʳʝ ʧʣʦʱʘʜʠ ʚʦʜʦʩʙʦʨʘ ʩʚʦʡʩʪʚʝʥʥʳ ʢʘʨʩʪʦʚʳʤ ʧʨʦʚʘʣʘʤ, ʦʙʨʘʟʦʚʘʚʰʠʤʩʷ ʥʘ ʜʥʠʱʝ 

ʢʨʫʧʥʳʭ ʙʘʣʦʢ (ʇʝʪʨʠʥ ʣʦʛ, ɿʚʝʨʝʚ ʚʝʨʭ, ɹʦʣʴʰʠʝ ʚʝʨʪʝʙʷ, ʇʦʛʘʥʘʷ ʠ ʜʨ.), ʘ ʪʘʢʞʝ ʚ 

ʣʦʞʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʦʚ (ʚʙʣʠʟʠ ʩʝʣ: ɼʨʦʟʜʦʚʦ, ɸʬʘʥʘʩʴʝʚʢʘ, ʄʝʰʢʦʚʦʝ, ɿʠʥʘʣ-

ʜʠʥʦ ʠ ʜʨ.). 

ʂʘʨʩʪʦʚʳʝ ʛʝʦʩʠʩʪʝʤʳ ʎʝʥʪʨʘʣʴʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷ ʧʦʛʣʦʱʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴ-

ʰʦʡ ʦʙʲʝʤ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ. ɽʞʝʛʦʜʥʘʷ ʩʫʤʤʘʨʥʘʷ ʥʘʛʨʫʟʢʘ ʝʛʦ ʥʘ ʢʘʨʩʪʦʚʳʝ 

ʣʘʥʜʰʘʬʪʳ ʦʙʳʯʥʦ ʚʳʰʝ, ʯʝʤ ʥʘ ʧʣʦʱʘʜʠ ʠʭ ʚʦʜʦʩʙʦʨʘ. ʆʙʲʷʩʥʷʝʪʩʷ ʵʪʦ ʪʝʤ, ʯʪʦ ʧʣʦ-

ʱʘʜʠ ʚʦʜʦʩʙʦʨʦʚ ʢʘʨʩʪʦʚʳʭ ʛʝʦʩʠʩʪʝʤ ʦʙʳʯʥʦ ʚʦ ʤʥʦʛʦ ʨʘʟ ʧʨʝʚʳʰʘʶʪ ʧʣʦʱʘʜʠ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʢʘʨʩʪʦʚʳʭ ʬʦʨʤ ʨʝʣʴʝʬʘ ï ʷʜʝʨ ʢʘʨʩʪʦʚʳʭ ʛʝʦʩʠʩʪʝʤ [7]. ɺʩʝ ʵʪʦ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʦ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʢʘʨʩʪʦʚʳʭ ʛʝʦʩʠʩʪʝʤ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʝʛʠʦʥʘ. 

ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʢʘʨʩʪʦʚʳʭ ʛʝʦʩʠʩʪʝʤ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʘʨʩʪʦʚʳʭ ʛʝʦʩʠ-

ʩʪʝʤ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ï ʩʦʚʦʢʫʧʥʦʩʪʴʶ 

ʧʨʦʮʝʩʩʦʚ ʜʠʥʘʤʠʢʠ ʢʘʨʩʪʦʚʳʭ ʛʝʦʩʠʩʪʝʤ. ʇʦ ʩʚʦʝʡ ʩʫʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʢʘʨʩʪʦʚʳʭ 

ʛʝʦʩʠʩʪʝʤ ʎʝʥʪʨʘʣʴʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʩʪʦʡʯʠʚʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-
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ʥʦʩʪʴ ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ, ʚʝʱʝʩʪʚʘ ʠ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʛʝʦʩʠʩʪʝʤʘʭ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʠʭ ʭʘʨʘʢʪʝʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʦʪʨʝʟʢʝ ʚʨʝ-

ʤʝʥʠ [10]. 

ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʢʘʨʩʪʦʚʳʭ ʛʝʦʩʠʩʪʝʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʝʨʪʠʢʘʣʴʥʳʤ ʠ ʣʘʪʝ-

ʨʘʣʴʥʳʤ ʧʝʨʝʤʝʱʝʥʠʝʤ ʚʝʱʝʩʪʚʘ ʠ ʵʥʝʨʛʠʠ ʦʪ ʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ ʛʝʦʩʠʩʪʝʤʳ ʢ ʜʨʫʛʦʤʫ, 

ʩʚʷʟʳʚʘʷ ʠʭ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ï ʮʝʣʦʩʪʥʳʝ ʝʜʠʥʩʪʚʘ (ʩʦʧʨʷʞʝʥʠʷ) ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ: 

ʢʘʪʝʥʘʨʥʦʛʦ ʠ ʥʫʢʣʝʘʨʥʦʛʦ.  

ʂʘʪʝʥʘʨʥʳʝ ʢʘʨʩʪʦʚʳʝ ʛʝʦʩʠʩʪʝʤʳ ʦʙʳʯʥʦ ʧʨʝʜʩʪʘʶʪ ʚ ʚʠʜʝ ʩʦʧʨʷʞʝʥʥʦʛʦ 

ʨʷʜʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʠ ʜʠʥʘʤʠʯʝʩʢʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʧʦʪʦʢʘʤʠ ʦʪ ʚʦʜʦʨʘʟʜʝʣʘ ʢ ʤʝʩʪʥʦʤʫ ʙʘʟʠʩʫ ʢʘʨʩʪʦʚʦʡ ʜʝʥʫʜʘʮʠʠ. ɺ 

ʩʚʦʝʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʦʥʠ ʪʷʛʦʪʝʶʪ ʢ ʪʘʣʴʚʝʞʥʦʡ ʯʘʩʪʠ ʙʘʣʦʢ, ʦʚʨʘʛʦʚ, ʣʦʱʠʥ ʠ ʣʦʞ-

ʙʠʥ, ʪ.ʝ. ʢ ʪʝʤ ʤʝʩʪʘʤ, ʛʜʝ ʧʨʦʭʦʜʠʪ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʡ ʩʪʦʢ, ʚʳʩʪʫʧʘʶʱʠʡ ʚ ʨʦʣʠ ʦʩʥʦʚ-

ʥʦʛʦ ʩʚʷʟʳʚʘʶʱʝʛʦ ʟʚʝʥʘ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʘʨʩʪʦʚʳʭ ʛʝʦʩʠʩʪʝʤ. ʎʝʧʦʯʢʠ ʢʘʨ-

ʩʪʦʚʳʭ ʚʦʨʦʥʦʢ, ʨʘʩʧʦʣʘʛʘʶʱʠʝʩʷ ʚʜʦʣʴ ʪʘʣʴʚʝʛʘ, ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʃʠ-

ʧʝʮʢʦʡ ʦʙʣʘʩʪʠ ʚ ʙʘʣʢʘʭ: ʂʘʪʫʭʠ, ɼʫʙʨʦʚʢʠ (ʉʪʘʥʦʚʣʷʥʩʢʠʡ ʨʘʡʦʥ), ɹʦʣʴʰʘʷ (ʀʟʤʘʣ-

ʢʦʚʩʢʠʡ ʨʘʡʦʥ), ʃʫʯʝʢ (ɽʣʝʮʢʠʡ ʨʘʡʦʥ) ʠ ʜʨ. ʅʘʧʨʠʤʝʨ, ʚ ʫʨʦʯʠʱʝ ç ʂʘʪʫʭʠè, ʨʘʩʧʦʣʦ-

ʞʝʥʥʦʤ ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʦʪ ʩ. ʇʘʣʴʥʘ-ʄʠʭʘʡʣʦʚʢʠ, ʢ ʪʘʣʴʚʝʞʥʦʡ ʯʘʩʪʠ ʙʘʣʢʠ ʧʨʠʫʨʦ-

ʯʝʥʦ 20 ʢʘʨʩʪʦʚʳʭ ʚʦʨʦʥʦʢ. ɽʱʝ ʙʦʣʴʰʝ ʠʭ ʥʘ ʜʥʠʱʝ ʙʘʣʢʠ ʃʫʯʝʢ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʟʘ-

ʧʘʜʥʝʝ ʩ. ʉʘʟʦʥʦʚʢʠ [5]. 

ʅʫʢʣʝʘʨʥʳʝ ʢʘʨʩʪʦʚʳʝ ʛʝʦʩʠʩʪʝʤʳ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʢʘʪʝʥʘʨʥʳʭ, ʦʙʣʘʜʘʶʪ ʢʦʥ-

ʮʝʥʪʨʠʯʝʩʢʦʡ ʬʦʨʤʦʡ ʩʪʨʫʢʪʫʨʥʦ-ʜʠʥʘʤʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ ʚʦʢʨʫʛ ʠʭ 

ʦʙʱʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʷʜʨʘ. ɸ.ʖ. ʈʝʪʝʶʤ [11] ʪʘʢʠʝ ʛʝʦʩʠʩʪʝʤʳ ʠʤʝʥʫʝʪ ʭʦʨʠʦʥʘʤʠ 

ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʠʭ ʢʘʢ ʷʜʝʨʥʳʝ ʩʠʩʪʝʤʳ, ʬʫʥʢʮʠʠ ʷʜʨʘ ʚ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ 

ʨʘʟʣʠʯʥʳʝ ʬʘʢʪʦʨʳ. ʇʨʠ ʵʪʦʤ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʚ ʷʜʨʝ çʩʦʩʨʝʜʦʪʦʯʝʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʙʦʣʴʰʘʷ ʤʘʩʩʘ, ʵʥʝʨʛʠʷ ʠ (ʠʣʠ) ʠʥʬʦʨʤʘʮʠʷè, ʘ ʩʘʤʦ çʷʜʨʦ ʦʢʨʫʞʝʥʦ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ 

ʩʧʣʦʰʥʳʤʠ ʦʙʦʣʦʯʢʘʤʠ ʠ ʩʚʷʟʘʥʦ ʩ ʨʘʟʚʝʪʚʣʝʥʥʳʤʠ ʩʫʙʩʠʩʪʝʤʘʤʠ, ʪ.ʝ. ʧʦʜʯʠʥʝʥʥʳʤʠ 

ʭʦʨʠʦʥʘʤʠè [11, ʩ.40]. 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʩʚʦʡʩʪʚʘ ʧʨʠʩʫʱʠ ʠ ʷʜʨʘʤ ʢʘʨʩʪʦʚʳʭ ʛʝʦʩʠʩʪʝʤ ʎʝʥʪʨʘʣʴʥʦʛʦ 

ʏʝʨʥʦʟʝʤʴʷ, ʬʫʥʢʮʠʠ ʢʦʪʦʨʳʭ ʟʜʝʩʴ ʚʳʧʦʣʥʷʶʪ ʜʝʧʨʝʩʩʠʦʥʥʳʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ ï çʩʣʝ-

ʧʳʝè ʙʘʣʢʠ, ʢʦʪʣʦʚʠʥʳ, ʚʦʨʦʥʢʠ, ʟʘʧʘʜʠʥʳ, ʧʨʦʚʘʣʳ ʢʦʣʦʜʮʝʦʙʨʘʟʥʦʡ ʬʦʨʤʳ, ʧʦʥʦʨʳ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʷʜʨʘ ʢʘʨʩʪʦʚʳʭ ʛʝʦʩʠʩʪʝʤ ʤʦʛʫʪ ʙʳʪʴ ʧʦʜ-

ʨʘʟʜʝʣʝʥʳ ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʭ ʪʠʧʘ: ʘʢʢʫʤʫʣʠʨʫʶʱʠʝ, ʧʦʛʣʦʱʘʶʱʠʝ ʠ ʚʳʚʦʜʷʱʠʝ. ʇʝʨ-

ʚʳʤ ʠʟ ʥʠʭ ʩʚʦʡʩʪʚʝʥʥʦ ʥʘʢʦʧʣʝʥʠʝ, ʚʪʦʨʳʤ ï ʠʥʪʝʥʩʠʚʥʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ, ʪʨʝʪʴʠʤ ï 

ʵʢʩʧʦʨʪʠʨʦʚʘʥʠʝ ʚʝʱʝʩʪʚʘ ʟʘ ʧʨʝʜʝʣʳ ʛʝʦʩʠʩʪʝʤ. 
ʗʜʨʘ ʥʫʢʣʝʘʨʥʳʭ ʢʘʨʩʪʦʚʳʭ ʛʝʦʩʠʩʪʝʤ ʦʙʳʯʥʦ ʦʧʦʷʩʘʥʳ ʩʧʣʦʰʥʳʤʠ ʠʣʠ ʧʨʝʨʳ-

ʚʠʩʪʳʤʠ ʦʙʦʣʦʯʢʘʤʠ (ʣʘʥʜʰʘʬʪʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʧʦʣʷʤʠ), ʦʙʨʘʟʫʶʱʠʤʠ ʩʬʝʨʫ ʣʘ-
ʪʝʨʘʣʴʥʦʛʦ ʚʝʱʝʩʪʚʝʥʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʩʤʝʞʥʳʝ 
ʣʘʥʜʰʘʬʪʳ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʷʜʝʨ ʢʘʨʩʪʦʚʳʝ ʛʝʦʩʠʩʪʝʤʳ 
ʦʙʣʘʜʘʶʪ ʮʝʥʪʨʦʙʝʞʥʳʤʠ ʠʣʠ ʮʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʝʥʥʦ-
ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʧʦʷʩʘʤʠ. ʅʝʨʝʜʢʦ ʵʪʠ ʧʦʷʩʘ (ʧʦʣʷ) ʫʯʘʩʪʚʫʶʪ ʚ ʣʘʥʜʰʘʬʪʦʛʝʥʝʟʝ ʛʝʦ-
ʩʠʩʪʝʤ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʅʘʧʨʠʤʝʨ, ʢʘʨʩʪʦʚʳʝ ʦʟʝʨʘ ʥʝ ʪʦʣʴʢʦ ʩʪʷʛʠʚʘʶʪ ʞʠʜʢʠʡ, ʪʚʝʨʜʳʡ 
ʠ ʠʦʥʥʳʡ ʩʪʦʢ ʩ ʧʣʦʱʘʜʠ ʚʦʜʦʩʙʦʨʘ ʩʚʦʠʭ ʢʦʪʣʦʚʠʥ, ʥʦ ʠ ʦʢʘʟʳʚʘʶʪ ʦʙʨʘʪʥʦʝ ʚʦʟʜʝʡ-
ʩʪʚʠʝ ʥʘ ʢʣʠʤʘʪʠʯʝʩʢʠʝ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ, ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʝ ʠ ʜʨʫʛʠʝ ʫʩʣʦʚʠʷ 
ʩʤʝʞʥʳʭ ʩ ʦʟʝʨʘʤʠ ʪʝʨʨʠʪʦʨʠʡ. ʄʘʩʰʪʘʙʳ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʜʦʙʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 
ʟʘʚʠʩʷʪ ʢʘʢ ʦʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʷʜʨʘ, ʪʘʢ ʠ ʦʪ ʫʜʘʣʝʥʥʦʩʪʠ, ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ 
ʨʘʥʛʘ ʠ ʩʪʨʫʢʪʫʨʳ ʧʦʜʚʝʨʞʝʥʥʳʭ ʵʪʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʣʘʥʜʰʘʬʪʦʚ. 

ɺ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʢʘʨʩʪʦʚʳʭ ʛʝʦʩʠʩʪʝʤ ʣʶʙʦʛʦ ʚʠʜʘ ʦʩʦʙʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝ-
ʞʠʪ ʧʦʚʝʨʭʥʦʩʪʥʦʤʫ ʠ ʧʦʜʟʝʤʥʦʤʫ ʩʪʦʢʫ ï ʚʝʜʫʱʝʤʫ ʬʘʢʪʦʨʫ ʧʦʜʜʝʨʞʘʥʠʷ ʚʥʫʪʨʝʥʥʠʭ 
ʠ ʚʥʝʰʥʠʭ ʩʚʷʟʝʡ, ʘ ʪʘʢʞʝ ʧʝʨʝʥʦʩʘ ʚʝʱʝʩʪʚʘ ʢ ʷʜʨʘʤ ʛʝʦʩʠʩʪʝʤ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦ-
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ʩʪʫʧʘʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʷʜʝʨ ʨʘʟʚʠʪʠʝ ʢʘʨʩʪʦʚʳʭ ʛʝʦʩʠ-
ʩʪʝʤ ʤʦʞʝʪ ʥʦʩʠʪʴ ʧʨʦʛʨʝʩʩʠʚʥʳʡ ʠʣʠ ʨʝʛʨʝʩʩʠʚʥʳʡ ʭʘʨʘʢʪʝʨ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʘʢʪʠʚʠ-
ʟʠʨʫʝʪʩʷ ʢʘʨʩʪʦʚʳʡ ʧʨʦʮʝʩʩ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʚʟʘ-
ʠʤʦʩʚʷʟʝʡ ʛʝʦʩʠʩʪʝʤ; ʚʦ ʚʪʦʨʦʤ ï ʩʥʠʞʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʘʨʩʪʦʚʦʛʦ ʧʨʦʮʝʩʩʘ, 
ʫʤʝʥʴʰʘʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʩʥʠʞʘʝʪʩʷ ʙʦʥʠʪʝʪ, ʫʩʠʣʠʚʘʝʪʩʷ ʜʝʛʨʘʜʘʮʠʷ ʢʘʨʩʪʦʚʳʭ 
ʣʘʥʜʰʘʬʪʦʚ ʟʘʚʝʨʰʘʶʱʘʷʩʷ ʧʝʨʝʭʦʜʦʤ ʠʭ ʚ ʧʦʛʨʝʙʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ. ʆ ʤʘʩʰʪʘʙʘʭ ʨʘʟ-
ʚʠʪʠʷ ʢʘʨʩʪʦʚʳʭ ʛʝʦʩʠʩʪʝʤ ʨʝʛʠʦʥʘ ʚ ʥʝʦʛʝʥ-ʯʝʪʚʝʨʪʠʯʥʳʡ ʧʝʨʠʦʜ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 
ʚʳʷʚʣʝʥʥʳʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʦʛʨʝʙʝʥʥʳʝ ʢʘʨʩʪʦʚʳʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ, ʜʘʪʠʨʫʝʤʳʝ ʵʪʠʤ 
ʚʨʝʤʝʥʝʤ [1]. 

ɿʘʢʣʶʯʝʥʠʝ 
ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʦʩʠʩʪʝʤʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʘʨ-

ʩʪʦʚʳʭ ʣʘʥʜʰʘʬʪʦʚ ʎʝʥʪʨʘʣʴʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 
1. ʇʦʣʫʯʠʚʰʠʝ ʨʘʟʚʠʪʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʨʝʜʥʝʨʫʩʩʢʦʡ ʠ ʂʘʣʘʯʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦ-

ʩʪʝʡ, ʚ ʧʨʝʜʝʣʘʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷ, ʢʘʨʩʪʦʚʳʝ ʣʘʥʜʰʘʬʪʳ ʩʚʦʠʤ ʧʨʦʠʩʭʦʞʜʝ-
ʥʠʝʤ ʦʙʷʟʘʥʳ ʰʠʨʦʢʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʟʜʝʩʴ ʙʣʠʟʢʦ ʟʘʣʝʛʘʶʱʠʭ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʠ 
ʦʙʥʘʞʘʶʱʠʭʩʷ ʢʘʨʩʪʫʶʱʠʭʩʷ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚʝʨʭʥʝʜʝʚʦʥʩʢʠʤʠ ʠʟ-
ʚʝʩʪʥʷʢʘʤʠ (ʃʠʧʝʮʢʘʷ ʦʙʣʘʩʪʴ) ʠ ʤʝʣʦ-ʤʝʨʛʝʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʚʝʨʭʥʝʤʝʣʦʚʦʛʦ ʚʦʟ-
ʨʘʩʪʘ (ɺʦʨʦʥʝʞʩʢʘʷ, ʂʫʨʩʢʘʷ ʠ ɹʝʣʛʦʨʦʜʩʢʘʷ ʦʙʣʘʩʪʠ). 

2. ʃʘʥʜʰʘʬʪʦʦʙʨʘʟʫʶʱʘʷ ʨʦʣʴ ʣʠʪʦʛʝʥʥʦʡ ʦʩʥʦʚʳ ʚ ʧʨʦʠʩʭʦʞʜʝʥʠʠ, ʩʪʨʫʢʪʫʨ-
ʥʦ-ʜʠʥʘʤʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʘʨʩʪʦʚʳʭ ʣʘʥʜʰʘʬʪʦʚ ʎʝʥʪʨʘʣʴ-
ʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷ ʧʨʝʜʦʧʨʝʜʝʣʝʥʘ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʦʡ ʢʘʨʩʪʦʚʦʛʦ ʣʘʥʜʰʘʬʪʦʛʝʥʝ-
ʟʘ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ ʭʠʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʨʘʩʪʚʦʨʝʥʠʷ ʢʘʨʙʦʥʘʪʥʳʭ ʛʦʨʥʳʭ ʧʦ-
ʨʦʜ. 

3. ʆʙʨʘʟʦʚʘʚʰʠʝʩʷ ʢʘʨʩʪʦʚʳʝ ʣʘʥʜʰʘʬʪʥʳʝ ʢʦʤʧʣʝʢʩʳ ʪʝʩʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ 
ʣʘʥʜʰʘʬʪʘʤʠ ʩʤʝʞʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʌʫʥʢʮʠʦʥʘʣʴʥʦ-ʮʝʣʦʩʪʥʳʝ ʩʦʯʝʪʘʥʠʷ ʢʘʨʩʪʦʚʳʭ ʠ 
ʧʦʜʯʠʥʝʥʥʳʭ ʠʤ ʚ ʩʚʦʝʤ ʨʘʟʚʠʪʠʠ ʣʘʥʜʰʘʬʪʦʚ ʠʥʦʛʦ ʛʝʥʝʟʘ ʦʙʨʘʟʫʶʪ ʛʝʦʩʠʩʪʝʤʳ, ʩʦ-
ʩʪʦʷʱʠʝ ʠʟ ʩʦʙʩʪʚʝʥʥʦ-ʢʘʨʩʪʦʚʳʭ ʠ ʧʦʜʯʠʥʝʥʥʦ-ʢʘʨʩʪʦʚʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʧʦʜʩʠʩʪʝʤ, 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʝʜʠʥʩʪʚʦ ʢʦʪʦʨʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʝʨʝʤʝʱʝʥʠʝʤ ʚʝʱʝʩʪʚʘ ʠ ʵʥʝʨʛʠʠ 
ʤʝʞʜʫ ʩʪʨʫʢʪʫʨʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʘʨʩʪʘ. 

4. ɺ ʧʨʝʜʝʣʘʭ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʝʛʠʦʥʘ ʧʦʣʫʯʠʣʠ ʨʘʟʚʠʪʠʝ ʢʘʨʩʪʦʚʳʝ ʛʝʦʩʠʩʪʝʤʳ 
ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʩʦʧʨʷʞʝʥʥʦʩʪʠ ʠʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ï ʢʘʪʝʥʘʨʥʳʝ ʠ ʥʫʢʣʝ-
ʘʨʥʳʝ, ʩʧʦʩʦʙʥʳʝ ʚʳʧʦʣʥʷʪʴ ʘʢʢʫʤʫʣʠʨʫʶʱʠʝ, ʧʦʛʣʦʱʘʶʱʠʝ ʠ ʚʳʚʦʜʷʱʠʝ ʬʫʥʢʮʠʠ. 

5. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʧʦʩʪʫʧʘʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʩʦ-
ʙʝʥʥʦʩʪʝʡ ʷʜʝʨ ʢʘʨʩʪʦʚʳʭ ʛʝʦʩʠʩʪʝʤ ʨʘʟʚʠʪʠʝ ʢʘʨʩʪʦʚʳʭ ʣʘʥʜʰʘʬʪʦʚ ʤʦʞʝʪ ʥʦʩʠʪʴ 
ʧʨʦʛʨʝʩʩʠʚʥʫʶ ʠʣʠ ʨʝʛʨʝʩʩʠʚʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. ʋʯʝʪ ʵʪʦʛʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʥʝʦʙʭʦ-
ʜʠʤ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʮʠʦʥʘʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʘʢʘʨʩʪʦʚʘʥʥʳʭ 
ʪʝʨʨʠʪʦʨʠʡ ʎʝʥʪʨʘʣʴʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷ. 
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1
ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
2
ʀʥʩʪʠʪʫʪ ʠʩʪʦʨʠʠ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ ʠ ʪʝʭʥʠʢʠ ʠʤʝʥʠ ʉ.ʀ. ɺʘʚʠʣʦʚʘ ʈɸʅ, ʛ. ʄʦʩʢʚʘ,  

ʈʦʩʩʠʷ 

 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʩʣʦʞʠʣʘʩʴ ʦʙʰʠʨʥʘʷ ʠʩʪʦʨʠʦʛʨʘʬʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʨʝʚ-

ʥʝʨʫʩʩʢʠʭ ʛʦʨʦʜʦʚ ʢʘʢ ʚ ʠʩʪʦʨʠʯʝʩʢʦʤ, ʪʘʢ ʠ ʚ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʧʣʘʥʝ. ɼʣʷ ʤʥʦʛʠʭ ʛʦʨʦ-

ʜʦʚ ʠʤʝʝʪ ʤʝʩʪʦ ʙʳʪʴ ʠ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʠʩʪʦʨʠʯʝʩʢʠʭ, ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʨʘʟʥʦʦʙ-

ʨʘʟʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʚʢʣʶʯʘʶʱʠʝ ʠ ʣʘʥʜʰʘʬʪʥʳʝ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʭ 

ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ. ʉʪʘʥʦʚʣʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʅʠʞʥʝʛʦ ʅʦʚʛʦʨʦʜʘ, ʢʦʪʦʨʳʡ ʚ 2021 

ʛʦʜʫ ʦʪʤʝʪʠʣ ʩʚʦʸ ʚʦʩʴʤʠʩʦʪʣʝʪʠʝ, ʚ ʠʩʪʦʨʠʯʝʩʢʦʤ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʤ ʠ ʘʨʭʠʪʝʢʪʫʨ-

ʥʦʤ ʘʩʧʝʢʪʘʭ ʨʘʩʢʨʳʪʳ ʚʦ ʤʥʦʛʠʭ ʢʘʧʠʪʘʣʴʥʳʭ ʨʘʙʦʪʘʭ ʉ.ʃ. ɸʛʘʬʦʥʦʚʘ (1986, 2008), 

ʅ.ʅ. ɻʨʠʙʦʚʘ (2018) [2], ɸ.ɸ. ʂʫʟʥʝʮʦʚʘ (2014), ɺ.ɸ. ʂʫʯʢʠʥʘ (2011) [3], ʀ.ɸ. ʂʠʨʴʷʥʦ-

ʚʘ, ɹ.ʄ. ʇʫʜʘʣʦʚʘ (2003) [4], ʅ.ʌ.ɻʫʣʷʥʠʮʢʦʛʦ (1993) [5], ʅ.ʀ. ʍʨʘʤʮʦʚʩʢʦʛʦ (1856) [6], 

ʉ.ʄ. ʐʫʤʠʣʢʠʥʘ ʠ ɸ.ʉ. ʐʫʤʠʣʢʠʥʘ (2010) [7] ʠ ʜʨ. ʂ ʩʦʞʘʣʝʥʠʶ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʣʘʥʜʰʘʬʪʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʨʘʙʦʪʝ ʆ.ɺ. 

ɻʣʝʙʦʚʦʡ ʩ ʩʦʘʚʪʦʨʘʤʠ (2000) [1] ʜʝʪʘʣʴʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʢʨʫʧʥʦʤʘʩ-

ʰʪʘʙʥʳʤ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝʤ ʵʪʦʛʦ ʜʨʝʚʥʝʨʫʩʩʢʦʛʦ ʛʦʨʦʜʘ ʚ ʧʫʙʣʠʢʘʮʠʷʭ ʥʝ ʦʪʤʝʯʝʥʦ. 

ʅʘʪʫʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 2021-23 ʛʛ. ʩ ʩʦʩʪʘʚʣʝʥʠʝʤ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʡ ʢʘʨʪʦ-

ʩʭʝʤʳ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʅʠʞʥʝʛʦ ʅʦʚʛʦʨʦʜʘ (ʨʠʩ. 1) ʜʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʨʘʤ 

ʧʨʦʩʣʝʜʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʚʣʠʷʥʠʷ ʣʘʥʜʰʘʬʪʥʳʭ ʠ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ, ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʛʦʨʦʜʩʢʦʛʦ ʣʘʥʜ-

ʰʘʬʪʘ ʚ ʵʪʦʡ ʯʘʩʪʠ ʚ ʠʩʪʦʨʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʝʜʣʦʞʝʥʘ ʧʝʨʠʦʜʠʟʘ-
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ʮʠʷ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʦʩʥʦʚʝ ʜʠʘʭʨʦʥʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ɺ.ʉ. ɾʝʢʫʣʠʥʳʤ 

(1972) ʩ 1221 ʛ. (ʚʨʝʤʷ ʫʧʦʤʠʥʘʥʠʷ ʟʘʣʦʞʝʥʠʷ ʛʦʨʦʜʘ) ʧʦ ʢʦʥʝʮ XIX  ʚʝʢʘ.  

 
 
ʃʝʛʝʥʜʘ:  
1. ɺʦʟʚʳʰʝʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʝʥʥʦʛʦ ʧʣʘʪʦ ʦʢʩʢʦ-ʚʦʣʞʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ (ʘʙʩ. ʚʳʩ. 190-200 ʤ), 

ʩʣʘʙʦʚʳʧʫʢʣʳʝ, ʩʣʦʞʝʥʥʳʝ ʤʘʣʦʤʦʱʥʳʤʠ ʣʝʩʩʦʚʠʜʥʳʤʠ ʩʫʛʣʠʥʢʘʤʠ, ʧʦʜʩʪʠʣʘʝʤʳʤʠ ʤʘʣʦʤʦʱʥʳʤ 
ʯʝʭʣʦʤ ʢʘʡʥʦʟʦʡʩʢʠʭ ʧʦʨʦʜ, ʟʘʣʝʛʘʶʱʠʤ ʥʘ ʢʦʨʝʥʥʳʭ ʧʝʨʤʩʢʠʭ ʧʦʨʦʜʘʭ (ʛʣʠʥʳ, ʤʝʨʛʝʣʠ, ʘʣʝʚʨʠʪʳ), ʩ 
ʜʫʙʨʘʚʘʤʠ ʥʘ ʩʚʝʪʣʦ-ʩʝʨʳʭ ʠ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚʘʭ.  

2. ʆʩʥʦʚʥʘʷ ʧʦʣʦʛʦʚʦʣʥʠʩʪʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʨʝʥʥʦʛʦ ʚʦʜʦʨʘʟʜʝʣʴʥʦʛʦ ʧʣʘʪʦ (ʘʙʩ. ʚʳʩ. ʦʪ 160 ʜʦ 
190 ʤ), ʩʣʦʞʝʥʥʘʷ ʣʝʩʩʦʚʠʜʥʳʤʠ ʩʫʛʣʠʥʢʘʤʠ ʨʘʟʥʦʡ ʤʦʱʥʦʩʪʠ, ʧʦʜʩʪʠʣʘʝʤʳʤʠ ʵʣʶʚʠʝʤ ʢʦʨʝʥʥʳʭ ʢʘʡ-
ʥʦʟʦʡʩʢʠʭ ʠ ʧʝʨʤʩʢʠʭ ʧʦʨʦʜ (ʧʝʩʢʠ, ʛʣʠʥʳ, ʤʝʨʛʝʣʠ, ʘʣʝʚʨʠʪʳ), ʩʠʣʴʥʦ ʨʘʩʯʣʝʥʝʥʥʘʷ ʙʘʣʢʘʤʠ ʠ ʜʦʣʠʥʘʤʠ 
ʨʫʯʴʝʚ ʙʘʣʦʯʥʦʛʦ ʪʠʧʘ, ʩ ʣʠʧʦ-ʜʫʙʨʘʚʘʤʠ ʥʘ ʩʚʝʪʣʦ-ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚʘʭ.  

3. ʂʦʨʝʥʥʳʝ ʩʢʣʦʥʳ ʜʦʣʠʥ ɺʦʣʛʠ ʠ ʆʢʠ, ʢʨʫʪʳʝ (10-25Á, ʩ ʚʳʩʦʪʘʤʠ ʦʪ 140 ʜʦ 190 ʤ ʘʙʩ. ʚʳʩʦʪʳ, 
ʥʝʨʝʜʢʦ ʦʧʣʳʚʥʦ-ʦʧʦʣʟʥʝʚʳʝ, ʩ ʜʝʨʥʦʚʳʤʠ ʨʘʟʥʦʡ ʤʦʱʥʦʩʪʠ ʧʦʯʚʘʤʠ ʧʦʜ ʣʠʧʥʷʢʘʤʠ ʠ ʣʠʧʦ-ʜʫʙʨʘʚʘʤʠ. 

 4. ʆʢʩʢʦ-ʚʦʣʞʩʢʘʷ ʪʝʨʨʘʩʘ (ʪʨʝʪʴʷ ʥʘʜʧʦʡʤʝʥʥʘʷ) ʧʣʦʩʢʘʷ ʠ ʧʦʣʦʛʦ-ʥʘʢʣʦʥʥʘʷ (70-72 ʩ ʘʙʩ. ʚʳʩ.), 
ʩʣʦʞʝʥʥʘʷ ʜʨʝʚʥʝʘʣʣʶʚʠʘʣʴʥʦ-ʜʝʣʶʚʠʘʣʴʥʳʤʠ ʤʘʣʦʤʦʱʥʳʤʠ ʩʫʛʣʠʥʢʘʤʠ, ʧʦʜʩʪʠʣʘʝʤʳʤʠ ʜʨʝʚʥʝʘʣʣʶ-
ʚʠʘʣʴʥʳʤʠ ʛʨʘʚʠʡʥʳʤʠ ʧʝʩʢʘʤʠ, ʩ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʤʠ ʠ ʧʦʜʟʦʣʠʩʪʳʤʠ ʧʦʯʚʘʤʠ ʧʦʜ ʩʣʦʞʥʳʤʠ ʥʝʤʦ-
ʨʘʣʴʥʳʤʠ ʩʦʩʥʷʢʘʤʠ.  

5. ʅʠʟʢʠʝ ʥʘʜʧʦʡʤʝʥʥʳʝ ʪʝʨʨʘʩʳ (ʬʨʘʛʤʝʥʪʘʨʥʳʝ), ʣʝʥʪʦʯʥʳʝ, ʧʝʩʯʘʥʳʝ ʩ ʧʦʜʟʦʣʠʩʪʳʤʠ ʠ ʜʝʨ-
ʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʤʠ ʧʦʯʚʘʤʠ ʧʦʜ ʩʦʩʥʷʢʘʤʠ. 6. ɼʦʣʠʥʳ ʤʘʣʳʭ ʨʝʢ ʠ ʨʫʯʴʝʚ ʙʘʣʦʯʥʦʛʦ ʪʠʧʘ, ʛʣʫʙʦʢʦʚʨʝ-
ʟʘʥʥʳʝ (ʚ ʩʨʝʜʥʠʭ ʠ ʥʠʞʥʠʭ ʯʘʩʪʷʭ ʛʣʫʙʠʥʘ ʚʨʝʟʘ 20-30 ʤ), ʧʦʜ ʣʠʧʦ-ʜʫʙʨʘʚʘʤʠ ʩ ʯʝʨʝʤʫʭʦʡ ʠ ʦʣʴʭʦʡ.  

7. ɹʝʨʝʛʦʚʳʝ ʦʚʨʘʛʠ, ʢʦʨʦʪʢʠʝ, ʛʣʫʙʦʢʦ ʚʨʝʟʘʥʥʳʝ (ʜʦ 30 ʤ), ʩʦ ʩʪʫʧʝʥʯʘʪʳʤʠ ʦʧʣʳʚʥʦ-
ʦʧʦʣʟʥʝʚʳʤʠ ʜʥʠʱʘʤʠ, ʤʝʩʪʘʤʠ ʩ ʚʦʜʦʪʦʢʘʤʠ, ʧʦʜ ʯʝʨʝʤʫʭʦʚʳʤʠ ʦʣʴʰʘʥʠʢʘʤʠ ʠ ʣʠʧʦ-ʜʫʙʨʘʚʘʤʠ ʩ ʯʝ-
ʨʝʤʫʭʦʡ.  

8. ɹʘʣʢʠ, ʦʚʨʘʞʠʩʪʳʝ ʙʘʣʢʠ, ʦʚʨʘʛʠ, ʤʝʣʢʠʝ ʠ ʢʦʨʦʪʢʠʝ, ʟʘʣʝʩʝʥʥʳʝ.  
9. ʇʨʠʚʦʜʦʩʙʦʨʥʳʝ ʧʦʣʦʛʦ-ʚʦʛʥʫʪʳʝ ʧʦʥʠʞʝʥʠʷ ʵʨʦʟʠʦʥʥʦ-ʩʫʬʬʦʟʠʦʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʧʦʜ 

ʣʠʧʥʷʢʘʤʠ ʥʘ ʩʚʝʪʣʦ-ʩʝʨʳʭ ʣʝʩʥʳʭ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʦʛʣʝʝʥʥʳʭ ʧʦʯʚʘʭ.  
10. ʃʦʞʙʠʥʦʦʙʨʘʟʥʳʝ çʩʢʚʦʟʥʳʝè ʧʦʥʠʞʝʥʠʷ ʧʦʜ ʣʠʧʥʷʢʘʤʠ ʥʘ ʩʚʝʪʣʦ-ʩʝʨʳʭ ʠ ʩʝʨʳʭ ʣʝʩʥʳʭ 

ʩʣʘʙʦ-ʛʣʝʝʚʘʪʳʭ ʧʦʯʚʘʭ.  
11. ɻʦʨʦʜʠʱʝ çɻʦʨʦʜʦʢè.  
12. ʅʠʞʝʛʦʨʦʜʩʢʠʡ ʂʨʝʤʣʴ 

 

ʈʠʩ.1. ʂʘʨʪʘ ʫʩʣʦʚʥʦ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʅʠʞʥʝʛʦ 
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ʇʨʘʢʪʠʯʝʩʢʠʤʠ ʟʘʜʘʯʘʤʠ ʨʘʙʦʪʳ ʩʪʘʣʠ ʘʥʘʣʠʟ ʣʘʥʜʰʘʬʪʥʳʭ ʫʩʣʦʚʠʡ ʤʝʩʪʥʦʩʪʠ 

ʠ ʚʳʷʚʣʝʥʠʝ ʜʦʤʠʥʠʨʫʶʱʠʭ ʣʘʥʜʰʘʬʪʥʳʭ ʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʦʢʘʟʘʚʰʠʭ 

ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʛʦʨʦʜʩʢʦʛʦ ʣʘʥʜʰʘʬʪʘ 

ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʅʠʞʥʝʛʦ ʅʦʚʛʦʨʦʜʘ. 

ʀʩʪʦʯʥʠʢʦʚʦʡ ʙʘʟʦʡ ʧʦʩʣʫʞʠʣʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʪʨʫʜʳ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʘʨʭʝʦʣʦ-

ʛʦʚ, ʠʩʪʦʨʠʢʦʚ ʠ ʘʨʭʠʪʝʢʪʦʨʦʚ ʧʦ ʠʩʪʦʨʠʠ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ, ʘ ʪʘʢʞʝ ʦʧʫʙ-

ʣʠʢʦʚʘʥʥʳʝ ʠ ʬʦʥʜʦʚʳʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʦʪʦʙʨʘʞʘʶʱʠʝ ʠʩʪʦʨʠʯʝʩʢʠʝ 

ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ (ɻʝʥʝʨʘʣʴʥʳʝ ʧʣʘʥʳ 1770 ʠ 1824 ʛʛ., ʧʣʘʥ 1896 ʛ., ʩʦʚʨʝʤʝʥʥʳʡ 

ɻʝʥʧʣʘʥ ʠ ʜʨ.). ʇʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʧʝʨʠʦʜʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʣʘʥʠʨʦʚʦʯ-

ʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʛʦʨʦʜʘ ʤʳ ʦʧʠʨʘʣʠʩʴ ʥʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʩʭʝʤʳ ʨʝ-

ʢʦʥʩʪʨʫʢʮʠʡ ʧʣʘʥʦʚ ʛʦʨʦʜʘ ʚ ʨʘʟʣʠʯʥʳʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʨʘʙʦ-

ʪʘʭ ʅ.ʌ. ɻʫʣʷʥʠʮʢʦʛʦ (1993), ʅ.ʅ. ɻʨʠʙʦʚʘ (2018), ʉ.ʄ. ʠ ɸ.ʉ. ʐʫʤʠʣʢʠʥʳʭ (1993), 

ʅ.ʀ. ʍʨʘʤʮʦʚʩʢʦʛʦ (1998) ʠ ʜʨ. 

ɺʘʞʥʝʡʰʠʤ ʤʝʪʦʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʣʘʥʜʰʘʬʪʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʝ ʢʘʨʪʦ-

ʛʨʘʬʠʨʦʚʘʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʫʯʠʪʳʚʘʝʪʩʷ ʣʘʥʜʰʘʬʪʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʘ 

ʨʘʟʚʠʪʠʝ ʛʦʨʦʜʩʢʦʛʦ ʣʘʥʜʰʘʬʪʘ ʠʩʩʣʝʜʫʝʪʩʷ ʩ ʫʯʝʪʦʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ, ʢʦ-

ʪʦʨʘʷ ʠ ʧʦʩʣʫʞʠʣʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʩʪʘʥʦʚʣʝʥʠʷ ʛʦʨʦʜʘ ʠ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝ-

ʜʝʣʠʣʘ ʝʛʦ ʧʣʘʥʠʨʦʚʦʯʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʉʚʝʜʝʥʠʷ ʦ ʩʚʦʡʩʪʚʘʭ ʠ ʩʦʩʪʦʷʥʠʠ ʣʘʥʜʰʘʬʪʥʳʭ 

ʢʦʤʧʣʝʢʩʘʭ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʩʦʝʜʠʥʷʶʪʩʷ ʩ ʠʩʪʦʨʠʯʝʩʢʠʤʠ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤʠ ʜʘʥ-

ʥʳʤʠ. ɽʛʦ ʦʩʥʦʚʫ ʩʦʩʪʘʚʣʷʝʪ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʣʘʥʜʰʘʬʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʪʝʨʨʠʪʦʨʠʠ ʥʘ 

ʧʝʨʠʦʜ ʩʪʘʥʦʚʣʝʥʠʷ ʛʦʨʦʜʘ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ ʣʘʥʜʰʘʬʪʥʦ-ʵʜʘʬʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʠ 

ʘʥʘʣʠʟʘ ʩʚʝʜʝʥʠʡ ʦ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʠʩʪʦʨʠʯʝʩʢʠʤ ʠʩʪʦʯʥʠ-

ʢʘʤ. ʈʝʟʫʣʴʪʘʪʦʤ ʪʘʢʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʡ ʙʳʣʦ ʩʦʩʪʘʚʣʝʥʠʝ ʢʘʨʪ ʫʩʣʦʚʥʦ-ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ 

(ʢʦʨʝʥʥʳʭ) ʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʨʘʥʛʦʤ ʛʨʫʧʧʳ ʫʨʦʯʠʱ. ʕʪʦʪ ʤʝʪʦʜ ʚʘʞʝʥ ʚ ʩʠʣʫ 

ʪʦʛʦ, ʯʪʦ ʣʘʥʜʰʘʬʪʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ ʷʚʣʷʶʪʩʷ 

ʩʠʣʴʥʦ ʘʥʪʨʦʧʦʛʝʥʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʤʠ ʠ ʤʦʛʫʪ ʥʝ ʥʝʩʪʠ ʠʩʭʦʜʥʳʝ ʯʝʨʪʳ, ʪʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʥʝ ʜʘʚʘʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʭ ʠʩʪʦʨʠʯʝʩʢʦʤ ʚʣʠʷʥʠʠ ʥʘ ʩʪʨʫʢʪʫʨʫ ʨʘʩʩʝʣʝʥʠʷ ʙʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʘ ʨʝʢʦʥʩʪʨʫʢʮʠʠ. 

ʇʦ ʜʘʥʥʳʤ ʛʨʘʬʠʯʝʩʢʠʭ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʡ ʧʣʘʥʦʚ ʛʦʨʦʜʘ, ʩʫ-

ʱʝʩʪʚʫʶʱʠʭ ʘʨʭʠʚʥʳʭ ʧʣʘʥʦʚ ʠ ʪʝʢʩʪʦʚʳʭ ʦʧʠʩʘʥʠʡ ʥʘ ʦʩʥʦʚʝ ʣʘʥʜʰʘʬʪʥʦʡ ʢʘʨʪʳ 

ʚʳʧʦʣʥʝʥ ʨʷʜ ʢʘʨʪʦʩʭʝʤ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʣʘʥʜʰʘʬʪʥʫʶ ʩʪʨʫʢʪʫʨʫ ʛʦʨʦʜʘ ʠ ʩʬʦʨʤʠʨʦ-

ʚʘʚʰʠʝʩʷ ʣʘʥʜʰʘʬʪʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʥʘ ʩʝʤʴ ʚʳʜʝʣʝʥʥʳʭ ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʝ-

ʨʠʦʜʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʛʦʨʦʜʘ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʝʜʩʪʘʚ-

ʣʝʥʘ ʩʭʝʤʘ ʣʘʥʜʰʘʬʪʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʚ ʧʝʨʠʦʜ: 1221ʛ ï 

ʥʘʯ. XIV  ʚ. (ʨʠʩ. 2).  

 
ʈʠʩ. 2. ʃʘʥʜʰʘʬʪʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ 1 ʵʪʘʧʘ: 1221 ʛ. ï ʥʘʯ. XIV  ʚ.  
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ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ QGIS ʙʳʣʦ ʧʦʜʩʯʠʪʘʥʦ ʩʦʦʪʥʦʰʝʥʠʝ ʟʘ-

ʥʠʤʘʝʤʳʭ ʪʝʤʠ ʠʣʠ ʠʥʳʤʠ ʫʨʦʯʠʱʘʤʠ ʧʣʦʱʘʜʝʡ ʚ ʢʦʥʢʨʝʪʥʳʭ ʣʘʥʜʰʘʬʪʥʦ-

ʠʩʪʦʨʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʘʭ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʩʪʝʧʝʥʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʜʦʤʠ-

ʥʠʨʫʶʱʠʭ ʚ ʢʦʤʧʣʝʢʩʝ ʫʨʦʯʠʱ, ʢ ʢʦʪʦʨʳʤ ʵʪʦʪ ʢʦʤʧʣʝʢʩ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʨʠʫʨʦʯʝʥ-

ʥʳʤ. ʇʦʜʩʯʸʪ ʧʨʦʠʟʚʝʜʸʥ ʤʝʪʦʜʦʤ ʩʨʘʚʥʝʥʠʷ ʧʣʦʱʘʜʝʡ ʧʦʣʠʛʦʥʦʚ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʩʭʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩ ʫʢʘʟʘʥʠʝʤ ʥʘʣʠʯʠʷ ʚʟʘʠʤʦʩʚʷʟʝʡ 

ʤʝʞʜʫ ʣʘʥʜʰʘʬʪʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ. ʇʨʠʤʝʨ (ʨʠʩ.3). 

 

 
 

ʈʠʩ. 3. ʉʭʝʤʘ ʩʦʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʝʡ ʫʨʦʯʠʱ ʚ ʣʘʥʜʰʘʬʪʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʘʭ  

1 ʵʪʘʧʘ: 1221 ʛ. ï ʥʘʯ. XIV  ʚ. 

 

ʎʠʬʨʘʤʠ ʦʪʤʝʯʝʥʳ ʥʦʤʝʨʘ ʫʨʦʯʠʱ ʧʦ ʣʝʛʝʥʜʝ ʣʘʥʜʰʘʬʪʥʦʡ ʢʘʨʪʳ, ʨʘʟʤʝʨ ʩʝʢ-

ʪʦʨʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʦʣʠ ʫʨʦʯʠʱʘ ʚ ʧʣʦʱʘʜʠ ʣʘʥʜʰʘʬʪʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ɺʘʞʥʝʡʰʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʅʠʞʥʝʛʦ ʅʦʚʛʦʨʦʜʘ ʚʦ 

ʤʥʦʛʦʤ ʦʙʲʷʩʥʷʶʪʩʷ ʝʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʧʦʣʦʞʝʥʠʝʤ, ʦʩʦʙʝʥʥʦ ʧʦʛʨʘʥʠʯʥʦʤ ʚ ʈʦʩʪʦ-

ʚʦ-ʉʫʟʜʘʣʴʩʢʦʡ ʟʝʤʣʝ ʧʨʠ ʩʣʠʷʥʠʠ ɺʦʣʛʠ (ɺʝʣʠʢʠʡ ɺʦʣʞʩʢʠʡ ʧʫʪʴ) ʠ ʆʢʠ, ʚʘʞʥʝʡʰʠʭ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʧʫʪʷʭ ʮʝʥʪʨʘ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʳ 

ʆʩʥʦʚʥʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʚʘʞʥʳʝ ʚ 

ʢʦʥʪʝʢʩʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʦʨʦʜʩʢʦʛʦ ʣʘʥʜʰʘʬʪʘ, ʧʦʛʨʘʥʠʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʚ ʣʘʥʜ-

ʰʘʬʪʥʦʤ ʧʣʘʥʝ (ɻʣʝʙʦʚʘ ʆ.ɺ. ʠ ʜʨ., 2000) [1], ʘ ʪʘʢʞʝ: ʩʠʣʴʥʳʝ (ʜʦ 120 ʤ) ʧʝʨʝʧʘʜʳ ʚʳ-

ʩʦʪ ʤʝʞʜʫ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʢʦʨʝʥʥʦʛʦ ʧʣʘʪʦ ʠ ʥʘʜʧʦʡʤʝʥʥʳʭ ʪʝʨʨʘʩ; ʥʘʣʠʯʠʝ ʢʨʫʪʳʭ 

ʢʦʨʝʥʥʳʭ ʩʢʣʦʥʦʚ ʨʝʯʥʳʭ ʜʦʣʠʥ, ʥʝʨʝʜʢʦ ʦʧʣʳʚʥʦ-ʦʧʦʣʟʥʝʚʳʭ; ʩʠʣʴʥʘʷ ʵʨʦʟʠʦʥʥʘʷ 

ʨʘʩʯʣʝʥʸʥʥʦʩʪʴ ʩ ʨʘʟʚʠʪʦʡ ʦʚʨʘʞʥʦ-ʙʘʣʦʯʥʦʡ ʩʝʪʴʶ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʧʨʠʨʝʯʥʳʭ ʣʘʥʜ-

ʰʘʬʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ; ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʜʥʦʨʦʜʥʦʩʪʴ ʢʦʨʝʥʥʦʛʦ ʧʣʘʪʦ ʧʦ ʪʘʢʠʤ ʬʘʢʪʦʨʘʤ, 

ʢʘʢ ʧʦʯʚʳ, ʢʦʨʝʥʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ ʢʣʠʤʘʪ. 

ʉ ʟʘʣʦʞʝʥʠʷ ʛʦʨʦʜʘ ʚ 1222 ʛ. ʧʦ ʢʦʥʝʮ XIX  ʚʝʢʘ ʚʳʜʝʣʝʥʦ ʩʝʤʴ ʧʝʨʠʦʜʦʚ ʚ ʬʦʨ-

ʤʠʨʦʚʘʥʠʠ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʛʦʨʦʜʩʢʦʛʦ ʣʘʥʜʰʘʬʪʘ ʠʩʪʦʨʠ-

ʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʅʠʞʥʝʛʦ ʅʦʚʛʦʨʦʜʘ. ʀʭ ʛʣʘʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶ-

ʱʝʤ. 

1 ʵʪʘʧ: 1221 ʛ. ï ʥʘʯʘʣʦ XIV  ʚ. ʊʨʸʭʯʘʩʪʥʘʷ ʧʣʘʥʠʨʦʚʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩ ʢʨʝʤʣʝʤ, 

ʢʘʢ ʷʜʨʦ ʨʦʩʪʘ. ʃʘʥʜʰʘʬʪʥʦʡ ʦʩʥʦʚʦʡ ʧʦʩʣʫʞʠʣʠ ʢʦʨʝʥʥʦʝ ʧʣʘʪʦ (ʢʨʝʤʣʴ ʠ ʚʝʨʭʥʠʡ 

ʧʦʩʘʜ) ʠ ʪʨʝʪʴʷ ʥʘʜʧʦʡʤʝʥʥʘʷ ʪʝʨʨʘʩʘ (ʪʦʨʛ ʠ ʥʠʞʥʠʡ ʧʦʩʘʜ). ʊʘʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʜʘʚʘ-

ʣʦ ʢʦʥʪʨʦʣʴ ʥʘʜ ʚʦʜʥʳʤʠ ʧʫʪʷʤʠ, ʘ ʧʨʠʣʝʛʘʶʱʠʡ ʦʚʨʘʛ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ ʦʙʦʨʦʥʠʪʝʣʴ-

ʥʳʭ ʮʝʣʷʭ. ʄʦʥʘʩʪʳʨʠ ʩʪʦʨʦʞʠ ʨʘʩʧʦʣʦʞʠʣʠʩʴ ʥʘ ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʝ ʩʦ ʩʪʦʨʦʞʝ-

ʚʳʤʠ ʬʫʥʢʮʠʷʤʠ (ʢʦʥʪʨʦʣʴ) ʥʘʜ ʦʩʥʦʚʥʳʤʠ ʧʦʜʭʦʜʘʤʠ ʢ ʛʦʨʦʜʫ. 
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2 ʵʪʘʧ: ʚʪʦʨʘʷ ʧʦʣʦʚʠʥʘ XIV  ʚ. ʉ ʨʦʩʪʦʤ ʛʦʨʦʜʘ ʠ ʝʛʦ ʙʫʨʥʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ 

ʨʘʟʚʠʪʠʝʤ (ʩʪʦʣʠʯʥʦʝ ʢʥʷʞʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ) ʧʨʦʠʩʭʦʜʠʪ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʥʠʞʥʝʛʦ ʧʦ-

ʩʘʜʘ ʠ ʪʦʨʛʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʫ ʧʨʠʩʪʘʥʝʡ. ʇʦʷʚʣʷʶʪʩʷ ʠ ʨʘʟʚʠʚʘʶʪʩʷ ʧʝʨʚʳʝ ʩʣʦʙʦʜʳ, 

ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ çʷʜʨʘʤ ʨʦʩʪʘè (ʢʨʝʤʣʶ ʠ ʤʦʥʘʩʪʳʨʷʤ). ɿʘʩʪʨʘʠʚʘʝʪʩʷ ʣʝʚʳʡ ʙʝʨʝʛ ʇʦ-

ʯʘʡʥʳ ʠ ʥʘʯʠʥʘʝʪʩʷ ʘʢʪʠʚʥʳʡ ʨʦʩʪ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʥʘʜʧʦʡʤʝʥʥʳʤ ʪʝʨʨʘʩʘʤ. ɹʦʣʝʝ ʚʳʩʦ-

ʢʘʷ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʦʪʤʝʯʘʝʪʩʷ ʥʘ ʥʠʞʥʝʤ ʧʦʩʘʜʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʝʨʭʥʠʤ 

3 ʵʪʘʧ: XV ʚ. ɺ ʩʚʷʟʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʧʦʣʠʪʠʯʝʩʢʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʢʥʷʞʝʩʪʚʘ ʠ 

ʩʦʢʨʘʱʝʥʠʝʤ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʩʪʘʛʥʘʮʠʷ ʨʦʩʪʘ ʛʦʨʦʜʘ, ʫʩʪʘʥʘʚʣʠʚʘ-

ʝʪʩʷ ʙʠʮʝʥʪʨʠʯʥʘʷ ʧʣʘʥʠʨʦʚʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʥʘ ʦʩʥʦʚʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ 

ʢʨʝʤʣʶ ʚʦʝʥʥʦ-ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʮʝʥʪʨʘ (ʄʝʥʴʰʦʡ ʛʦʨʦʜ). ʇʨʠ ʵʪʦʤ ʧʨʠ ʚʳʙʦʨʝ ʤʝ-

ʩʪʘ ʜʣʷ ʄʝʥʴʰʦʛʦ ʛʦʨʦʜʘ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʙʦʨʦʥʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʵʨʦʟʠʦʥʥʳʭ 

ʬʦʨʤ.  

 4 ʵʪʘʧ: ʢʦʥʝʮ XV ï XVI  ʚʚ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʠʪʠʯʝʩʢʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʚ ʢʦʥʮʝ 

XVʚ. ï ʥʘʯʘʣʝ XVI  ʚ. ʧʨʠʚʦʜʠʪ ʢ ʟʘʤʝʪʥʦʤʫ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʦʩʪʫ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʩʪʨʦ-

ʠʪʝʣʴʩʪʚʘ ʦʙʰʠʨʥʦʡ ʩʠʩʪʝʤʳ ʫʢʨʝʧʣʝʥʠʡ. ɼʝʨʝʚʷʥʥʳʝ ʩʪʝʥʳ ʢʨʝʤʣʷ ʟʘʤʝʥʷʶʪʩʷ ʢʘʤʝʥ-

ʥʳʤʠ. ʉʪʨʦʠʪʩʷ ɹʦʣʴʰʦʡ ʦʩʪʨʦʛ, ʧʨʠ ʵʪʦʤ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʵʨʦʟʠʦʥʥʳʝ ʬʦʨʤʳ ʚ 

ʢʘʯʝʩʪʚʝ ʦʙʦʨʦʥʠʪʝʣʴʥʦʛʦ ʬʘʢʪʦʨʘ. ʇʨʦʜʦʣʞʘʝʪʩʷ ʨʘʟʚʠʪʠʝ ʩʣʦʙʦʜ ʧʦ ʥʘʜʧʦʡʤʝʥʥʳʤ 

ʪʝʨʨʘʩʘʤ ʚʜʦʣʴ ɺʦʣʛʠ ʠ ʆʢʠ, ʥʦ ʥʘʠʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʦʥʠ ʟʘʥʠʤʘʶʪ ʥʘ ʚʳʨʦʚʥʝʥʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʷʭ ʢʦʨʝʥʥʦʛʦ ʧʣʘʪʦ ʢ ʟʘʧʘʜʫ ʦʪ ʇʦʯʘʡʥʳ. ɺʩʝ ʚʝʨʭʥʠʝ ʩʣʦʙʦʜʳ ʧʨʠʫʨʦʯʝʥʳ ʢ 

ʚʳʩʪʫʧʘʤ ʢʦʨʝʥʥʦʛʦ ʧʣʘʪʦ. ʇʨʦʠʩʭʦʜʠʪ ʩʣʠʷʥʠʝ ʢʨʫʧʥʦʡ ɹʣʘʛʦʚʝʱʝʥʩʢʦʡ ʩʣʦʙʦʜʳ ʩ 

ʦʩʥʦʚʥʦʡ ʯʘʩʪʴʶ ʛʦʨʦʜʘ. 

 5 ʵʪʘʧ: ʢʦʥʝʮ XVI  ï XVII  ʚʚ. ɻʦʨʦʜ ʫʪʨʘʯʠʚʘʝʪ ʧʦʛʨʘʥʠʯʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʚ ʩʚʷʟʠ ʩ 

ʧʝʨʝʩʪʘʝʪ ʥʫʞʜʘʪʴʩʷ ʚ ʩʠʣʴʥʳʭ ʫʢʨʝʧʣʝʥʠʷʭ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʨʦʠʩʭʦʜʠʪ ʩʦʢʨʘʱʝʥʠʝ 

ʦʙʦʨʦʥʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʇʨʦʜʦʣʞʘʝʪʩʷ ʨʘʟʚʠʪʠʝ ʩʣʦʙʦʜ, ʢʘʢ ʚ ʜʦʣʠʥʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ 

ʢʦʤʧʣʝʢʩʘʭ, ʨʘʟʨʘʩʪʘʷʩʴ ʧʦ ʥʘʜʧʦʡʤʝʥʥʳʤ ʪʝʨʨʘʩʘʤ, ʪʘʢ ʠ ʥʘ ʧʣʘʪʦ, ʚʳʭʦʜʷ ʥʘ ʝʛʦ ʚʦʟ-

ʚʳʰʝʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ. ʅʦʚʫʶ ʣʠʥʠʶ ʫʢʨʝʧʣʝʥʠʡ ʩʪʨʦʷʪ ʧʦ ʬʘʢʪʠʯʝʩʢʠ ʟʘʩʝʣʸʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʧʦʩʘʜʘ ʥʘ ʧʣʘʪʦ, ʧʨʠʯʝʤ ʵʪʘ ʣʠʥʠʷ ʧʝʨʝʩʝʢʘʝʪ ʇʦʯʘʠʥʩʢʠʡ ʦʚʨʘʛ, ʯʪʦ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʦ ʩʥʠʞʝʥʠʠ ʨʦʣʠ ʵʨʦʟʠʦʥʥʳʭ ʬʦʨʤ ʢʘʢ ʣʠʤʠʪʠʨʫʶʱʠʭ ʠ ʦʙʦʨʦʥʠʪʝʣʴʥʳʭ 

ʬʘʢʪʦʨʦʚ. 

6 ʵʪʘʧ: XVIII  ʚ. ʇʨʦʠʩʭʦʜʠʪ ʦʯʝʨʝʜʥʘʷ ʩʪʘʛʥʘʮʠʷ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʞʠʟʥʠ, ʩʚʷʟʘʥ-

ʥʘʷ ʩʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʠ ʧʘʜʝʥʠʝʤ ʟʥʘʯʠʤʦʩʪʠ ʚʦʣʞʩʢʦʡ ʪʦʨʛʦʚʣʠ. 

ɺʘʞʥʳʤ, ʢʣʶʯʝʚʳʤ ʤʦʤʝʥʪʦʤ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʦʡ ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʩʪʘʣʦ ʧʨʠʥʷʪʠʝ ʚ 1770 ʛʦʜʫ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʘ ʨʝʛʫʣʷʨʥʦʡ ʟʘʩʪʨʦʡʢʠ ʛʦʨʦʜʘ.  

ɻʨʘʥʠʮʳ ʮʝʥʪʨʘ (çʛʦʨʦʜʘè) ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʜʘʶʪ ʩ ʙʳʚʰʠʤ ʅʦʚʳʤ ʦʩʪʨʦʛʦʤ, ʛʨʘʥʠʮʳ 

ʧʨʝʜʤʝʩʪʠʡ ï ʩ ɹʦʣʴʰʠʤ ʦʩʪʨʦʛʦʤ. ʇʦ ʵʪʦʤʫ ʧʣʘʥʫ ʥʘʯʠʥʘʝʪʩʷ ʘʢʪʠʚʥʘʷ ʟʘʩʪʨʦʡʢʘ ʤʘ-

ʣʦʨʘʩʯʣʝʥʸʥʥʦʛʦ ʫʯʘʩʪʢʘ ʢʦʨʝʥʥʦʛʦ ʧʣʘʪʦ ʢ ʚʦʩʪʦʢʫ ʦʪ ʢʨʝʤʣʷ, ʘ ʣʠʥʠʠ ʟʘʛʦʨʦʜʥʳʭ 

ʩʪʨʦʝʥʠʡ ʧʨʦʪʷʛʠʚʘʶʪʩʷ ʧʦ ʥʘʜʧʦʡʤʝʥʥʳʤ ʪʝʨʨʘʩʘʤ ʜʘʣʝʢʦ ʟʘ ʧʨʝʜʝʣʳ ʛʦʨʦʜʘ 

7 ʵʪʘʧ: XIX  ʚ. ɻʦʨʦʜ ʧʝʨʝʞʠʚʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʘʩʮʚʝʪ. ʄʘʢʘʨʴʝʚʩʢʘʷ ʷʨʤʘʨʢʘ 

ʧʝʨʝʥʦʩʠʪʩʷ ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʆʢʠ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʘ ʥʘʯʠʥʘʝʪʩʷ 

ʨʘʟʚʠʚʘʪʴʩʷ ʛʫʩʪʘʷ ʩʝʪʴ ʜʦʨʦʛ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʨʝʛʫʣʷʨʥʦʡ ʟʘʩʪʨʦʡʢʠ. ʄʘʣʳʝ ʵʨʦʟʠʦʥ-

ʥʳʝ ʬʦʨʤʳ (ʣʦʱʠʥʳ, ʙʘʣʢʠ ʠ ʥʝʛʣʫʙʦʢʦ ʚʨʝʟʘʥʥʳʝ ʦʚʨʘʛʠ) ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘ-

ʯʝʩʪʚʝ çʩʧʫʩʢʦʚè ʩ ʧʣʘʪʦ ʥʘ ʅʇʊ. ɻʨʘʥʠʮʳ çʛʦʨʦʜʘè ʢʦʥʮʘ XIX  ʚ. ʩʦʚʧʘʜʘʶʪ ʩ ʛʨʘʥʠʮʘ-

ʤʠ ʧʨʝʜʤʝʩʪʠʡ XVIII  ʚ. ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʢʦʥʪʫʨʦʤ ɹʦʣʴʰʦʛʦ ʦʩʪʨʦʛʘ ʫʥʘʩʣʝʜʦʚʘʥʥʘʷ 

ʩʪʨʫʢʪʫʨʘ ʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʥʘ ʢʦʨʝʥʥʦʤ ʧʣʘʪʦ ʩʪʘʥʦʚʠʪʩʷ 

ʧʨʠʦʨʠʪʝʪʥʦʡ ʜʣʷ ʧʣʘʥʦʚʦʡ ʟʘʩʪʨʦʡʢʠ ʚʜʦʣʴ ʆʢʠ. ʅʘʯʠʥʘʝʪʩʷ ʧʣʘʥʘʮʠʷ ʨʝʣʴʝʬʘ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʟʘʩʳʧʘʶʪʩʷ ʥʝʙʦʣʴʰʠʝ ʵʨʦʟʠʦʥʥʳʝ ʬʦʨʤʳ. ʆʢʦʥʯʘʪʝʣʴʥʦ ʥʠʚʝʣʠʨʫʝʪ-

ʩʷ ʨʦʣʴ ʵʨʦʟʠʦʥʥʳʭ ʬʦʨʤ ʢʘʢ ʣʠʤʠʪʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ï ʦʥʠ ʤʘʣʦ ʫʯʠʪʳʚʘʶʪʩʷ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʛʨʘʥʠʮ ʛʦʨʦʜʘ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʨʘʟʚʠʪʠʝ ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʛʦʨʦʜʩʢʦʛʦ ʣʘʥʜʰʘʬʪʘ ʠʩʪʦ-

ʨʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʅʠʞʥʝʛʦ ʅʦʚʛʦʨʦʜʘ ʦʧʨʝʜʝʣʷʣʦʩʴ ʢʘʢ ʠʩʪʦʨʠʢʦ-ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʪʘʢ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʣʘʥʜʰʘʬʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠʩʩʣʝʜʫʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ. ʆʪʤʝʯʘʝʪʩʷ ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʚʦʚʣʝʯʝʥʠʝ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʛʦʨʦʜʘ ʚʩʝ ʙʦʣʴʰʝʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʢʘʢ ʜʦʣʠʥʥʳʤʠ, ʪʘʢ ʠ ʫʨʦʯʠ-

ʱʘʤʠ ʚʳʩʦʢʦʛʦ ʢʦʨʝʥʥʦʛʦ ʧʣʘʪʦ. ɺʧʣʦʪʴ ʜʦ XVII  ʚ. ʟʘʩʪʨʦʡʢʘ ʛʦʨʦʜʘ ʧʨʦʠʩʭʦʜʠʣʘ ʩ 

ʫʯʝʪʦʤ ʤʝʩʪʥʦʡ ʣʘʥʜʰʘʬʪʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʦʩʦʙʝʥʥʦ ʚʝʣʠʢʘ ʙʳʣʘ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʦʙʦʨʦ-

ʥʠʪʝʣʴʥʳʭ ʫʢʨʝʧʣʝʥʠʡ ʢ ʦʚʨʘʞʥʦ-ʙʘʣʦʯʥʦʡ ʩʝʪʠ. ɺʳʙʦʨ ʤʝʩʪʘ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʨʝʤ-

ʣʷ ʦʧʨʝʜʝʣʷʣʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʙʦʨʦʥʠʪʝʣʴʥʦ-ʩʪʨʘʪʝʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ: ʢʦʥʪʨʦʣʴ 

ʥʘʜ ʢʨʫʧʥʳʤʠ ʩʫʜʦʭʦʜʥʳʤʠ ʨʝʢʘʤʠ, ʦʙʦʨʦʥʠʪʝʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʢʦʨʝʥʥʳʭ ʩʢʣʦʥʦʚ ʜʦ-

ʣʠʥ ʠ ʵʨʦʟʠʦʥʥʳʭ ʬʦʨʤ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴʶ ʜʦʩʪʫʧʘ ʢ ʚʳʨʦʚʥʝʥʥʳʤ ʥʘʜʧʦʡʤʝʥʥʳʤ 

ʪʝʨʨʘʩʘʤ. ʇʝʨʝʧʘʜ ʚʳʩʦʪ ʠ ʦʪʜʝʣʝʥʠʝ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʛʦʨʦʜʘ ʦʪ ʥʠʞʥʝʡ ʢʨʫʪʳʤʠ ʢʦʨʝʥ-

ʥʳʤʠ ʩʢʣʦʥʘʤʠ ʧʨʠʚʦʜʠʣʦ ʢ ʚʳʨʘʞʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ 

ʥʠʞʥʝʡ ʯʘʩʪʠ (ʙʣʘʛʦʜʘʨʷ ʥʘʭʦʞʜʝʥʠʶ ʪʘʤ ʧʨʠʩʪʘʥʝʡ) ʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʥʘʩʝ-

ʣʝʥʠʷ ʥʘ ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʝ. 
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ʅʅɻɸʉʋ, 2010. ï 213 ʩ. 
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ʱʠʝ ʥʳʥʝ ʚ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʦʚʦʢʫʧʥʦʩʪʠ ʆʆʇʊ ï ʚʩʝʛʦ ʣʠʰʴ ʥʘʙʦʨʳ 
ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʤ ʧʨʝʜʩʪʦʠʪ ʩʥʘʯʘʣʘ ʩʪʘʪʴ ʩʝʪʴʶ (ʩʠʩʪʝʤʦʡ) ʆʆʇʊ, ʘ ʟʘʪʝʤ ʠ çʜʦʨʘʩ-
ʪʠè ʜʦ ʫʨʦʚʥʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ ʨʝʛʠʦʥʘ [4]. ɺ ʨʝʰʝʥʠʠ ʵʪʦʡ ʦʨʛʘ-
ʥʠʟʘʮʠʦʥʥʦʡ ʧʨʦʙʣʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʢʘʪʘʣʦʛʠʟʠʨʦʚʘʪʴ ʚʩʝ ʆʆʇʊ ʠ ʩʦʩʪʘʚʠʪʴ ʧʦ ʚʦʟ-
ʤʦʞʥʦʩʪʠ ʪʦʯʥʫʶ ʢʘʨʪʫ ʠʭ ʨʘʟʤʝʱʝʥʠʷ. ʉʦʟʜʘʥʠʝ ʜʦʩʪʫʧʥʦʡ ʰʠʨʦʢʠʤ ʩʣʦʷʤ ʥʘʩʝʣʝʥʠʷ 
ʮʠʬʨʦʚʦʡ ʢʘʨʪʳ ʩʫʱʝʩʪʚʫʶʱʠʭ ʆʆʇʊ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ï ʟʘʜʘʯʘ ʥʝ ʥʦʚʘʷ, ʨʝʘʣʠ-
ʟʦʚʳʚʘʣʘʩʴ ʤʥʦʛʦʢʨʘʪʥʦ ʠ ʤʥʦʛʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʛʝʦʛʨʘʬʘʤʠ, ʛʝʦʣʦʛʘʤʠ ʠ ʙʠʦʣʦʛʘʤʠ. 
ʆʜʥʘʢʦ, ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʚʩʝ ʆʆʇʊ ʥʘ ʥʠʭ ʙʳʣʠ ʠʟʦʙʨʘʞʝʥʳ ʚʥʝ-
ʤʘʩʰʪʘʙʥʳʤʠ ʫʩʣʦʚʥʳʤʠ ʟʥʘʢʘʤʠ, ʚʢʣʶʯʘʷ ʢʨʫʧʥʳʝ ʧʣʦʱʘʜʥʳʝ ʦʙʲʝʢʪʳ ï ʟʘʧʦʚʝʜʥʠʢʠ 
ʠ ʟʘʢʘʟʥʠʢʠ [1]. ɿʥʘʯʝʥʠʝ ʪʘʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʦʞʝʪ ʦʮʝʥʠʚʘʪʴʩʷ ʥʝʦʜ-
ʥʦʟʥʘʯʥʦ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʪʦʯʥʳʝ ʢʘʨʪʳ ʆʆʇʊ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʤʦʥʠʪʦ-
ʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ, ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʧʦʠʩʢʘ ʥʦʚʳʭ 
ʆʆʇʊ, ʚʳʷʚʣʝʥʠʷ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʦʭʨʘʥʳ. 
ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʜʦʩʪʫʧʥʦʩʪʴ ʟʥʘʥʠʡ ʦ ʧʦʣʦʞʝʥʠʠ ʆʆʇʊ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʢ ʥʠʤ ʠʟ-
ʣʠʰʥʠʡ ʠʥʪʝʨʝʩ, ʧʨʠʚʣʝʯʴ ʧʦʪʦʢ ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʧʦʩʝʪʠʪʝʣʝʡ, ʯʪʦ ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʝ-
ʜʝʪ ʢ ʫʭʫʜʰʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʆʆʇʊ ʠ ʠʭ ʚʦʟʤʦʞʥʦʡ ʫʪʨʘʪʝ. ʆʜʥʘʢʦ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ 
ʩʪʘʪʴʠ, ʚʨʷʜ ʣʠ ʪʘʢʦʡ ʫʱʝʨʙ ʙʫʜʝʪ ʙʦʣʴʰʝ, ʯʝʤ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʤʝʞʥʳʭ ʭʦʟʷʡʩʪʚʫʶʱʠʭ 
ʩʫʙʲʝʢʪʦʚ. 

ʉʦʩʪʘʚʣʝʥʠʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʚʳʷʚʣʝʥʠʝ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʭ 
ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʦʰʠʙʦʢ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ. 

ɺʦ-ʧʝʨʚʳʭ, ʧʦʜʙʦʨ ʠʩʪʦʯʥʠʢʦʚ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʢʘʨʪʳ ʠ ʦʮʝʥʢʘ ʝʛʦ ʢʘʯʝʩʪʚʘ. 
ʆʯʝʚʠʜʥʦ, ʯʪʦ ʜʣʷ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʮʠʦʥʘʣʴʥʦ ʧʨʝʜʩʪʘʚʣʷʪʴ ʆʆʇʊ ʚ ʚʠʜʝ ʧʣʦʱʘʜʥʳʭ (ʧʦʣʠʛʦʥʘʣʴʥʳʭ) 
ʦʙʲʝʢʪʦʚ, ʯʝʤ ʚʥʝʤʘʩʰʪʘʙʥʳʤʠ ʫʩʣʦʚʥʳʤʠ ʟʥʘʢʘʤʠ ʧʦʢʘʟʳʚʘʪʴ ʠʭ ʧʦʣʦʞʝʥʠʝ. ʆʙʱʝʜʦ-
ʩʪʫʧʥʘʷ ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʢʘʨʪʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʩʢʘʯʠʚʘʥʠʷ ʚ ʚʝʢʪʦʨʥʦʤ ʬʦʨʤʘʪʝ ʧʦʣʠʛʦ-
ʥʘʣʴʥʳʭ ʆʆʇʊ ʥʘ ʠʟʚʝʩʪʥʳʭ ʩʝʪʝʚʳʭ ʨʝʩʫʨʩʘʭ ʦʪʩʫʪʩʪʚʫʝʪ. ʅʘ ʢʦʤʤʝʨʯʝʩʢʦʡ ʦʩʥʦʚʝ 
ʩʝʨʚʠʩ NextGIS Data ʚ ʘʧʨʝʣʝ 2023 ʛʦʜʘ ʧʨʝʜʦʩʪʘʚʠʣ ʥʘʤ ʥʘʙʦʨ ʠʟ ʜʚʫʭ ʠʩʪʦʯʥʠʢʦʚ: 
ʀɸʉ çʆʆʇʊ ʈʦʩʩʠʠè ʠ OpenStreetMap. ʇʦʩʣʝʜʥʠʡ ʩʦʜʝʨʞʠʪ 241 ʟʘʧʠʩʴ ʧʦ ɺʦʨʦʥʝʞ-
ʩʢʦʡ ʦʙʣʘʩʪʠ, ʠʟ ʥʠʭ ʪʦʣʴʢʦ 62 ʤʦʞʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʢʘʢ ʆʆʇʊ ʭʦʪʷ ʙʳ ʧʦ ʥʘʟʚʘ-
ʥʠʶ, ʦʩʪʘʣʴʥʳʝ ï ʵʪʦ ʩʢʦʨʝʝ, ʦʙʲʝʢʪʳ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʨʝʛʠʦʥʘ ʠ 
ʥʝʧʦʥʷʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʥʘʧʨʠʤʝʨ, çɹʦʙʨʦʚʩʢʠʡ ʧʨʠʨʦʜʥʳʡ ʧʘʨʢè. ʂʘʯʝʩʪʚʦ ʠʩ-
ʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʠʟʢʦʝ. 

ʅʝʟʘʚʠʩʠʤʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ çʆʆʇʊ ʈʦʩʩʠʠè ʧʫʙʣʠʢʦ-
ʚʘʣʘ ʜʘʥʥʳʝ ʥʘ ʩʘʡʪʝ http://oopt.aari.ru, ʢʦʪʦʨʳʡ, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʳʥʝ ʧʨʝʢʨʘʪʠʣ ʩʚʦʝ ʩʫ-
ʱʝʩʪʚʦʚʘʥʠʝ. ʆʬʠʮʠʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʫ ʥʝʸ ʥʝ ʙʳʣʦ, ʥʦ ʥʝʬʦʨʤʘʣʴʥʦ ʦʥʘ ʩʯʠʪʘʣʘʩʴ ʩʧʨʘ-
ʚʦʯʥʠʢʦʤ ʧʦ ʟʘʧʦʚʝʜʥʠʢʘʤ ʠ ʥʘʮʠʦʥʘʣʴʥʳʤ ʧʘʨʢʘʤ. ɽʝ ʘʜʤʠʥʠʩʪʨʘʪʦʨʳ ʚʝʣʠ ʤʘʢʩʠ-
ʤʘʣʴʥʦ ʘʢʪʫʘʣʴʥʳʡ ʩʧʠʩʦʢ ʆʆʇʊ ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ ʩʦʙʠʨʘʣʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʫʶ ʙʘʟʫ ʩʫʙʲ-
ʝʢʪʦʚ ʚ ʩʬʝʨʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʆʆʇʊ, ʩʩʳʣʢʠ ʥʘ ʨʝʛʠʦʥʘʣʴʥʳʝ ʂʨʘʩʥʳʝ 
ʢʥʠʛʠ, ʩʚʝʜʝʥʠʷ ʦ ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʚʩʝʭ ʟʘʧʦʚʝʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩʪʨʘʥʳ.  

ʇʨʠʦʙʨʝʪʝʥʥʳʡ ʥʘ ʢʦʤʤʝʨʯʝʩʢʦʡ ʦʩʥʦʚʝ ʚʝʢʪʦʨʥʳʡ ʩʣʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠ-
ʩʪʝʤʳ çʆʆʇʊ ʈʦʩʩʠʠè ʩʦʜʝʨʞʘʣ 219 ʧʦʣʠʛʦʥʘʣʴʥʳʭ ʠ 5 ʪʦʯʝʯʥʳʭ ʦʙʲʝʢʪʦʚ. ɿʜʝʩʴ ʢʦʨ-
ʨʝʢʪʥʦʩʪʴ ʚʝʢʪʦʨʥʳʭ ʜʘʥʥʳʭ ʙʳʣʘ ʥʘ ʧʦʨʷʜʦʢ ʣʫʯʰʝ OpenStreetMap, ʦʜʥʘʢʦ, ʪʦʞʝ ʚʳ-
ʟʳʚʘʣʘ ʩʦʤʥʝʥʠʷ. 

ɺʦ-ʚʪʦʨʳʭ, ʠʩʭʦʜʷ ʠʟ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ ʠʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʥʘʤʠ ʙʳʣʘ ʧʨʝʜ-
ʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʩʦʩʪʘʚʣʝʥʠʷ ʘʚʪʦʨʩʢʦʡ ʢʘʨʪʳ ʥʘ ʦʩʥʦʚʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʘʢʪʦʚ ʇʨʘʚʠ-
ʪʝʣʴʩʪʚʘ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʦʣʦʞʝ-
ʥʠʷ ʛʨʘʥʠʮ ʆʆʇʊ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʣʘʪʬʦʨʤʳ QGIS ʠ MapInfo Pro. 
ʀʥʬʦʨʤʘʮʠʷ ʦ ʛʨʘʥʠʮʘʭ ʨʘʟʤʝʱʝʥʘ ʚ ʇʦʩʪʘʥʦʚʣʝʥʠʷʭ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙ-
ʣʘʩʪʠ [5] ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʧʠʩʦʢ ʢʦʦʨʜʠʥʘʪ ʧʦʚʦʨʦʪʥʳʭ ʪʦʯʝʢ ʛʨʘʥʠʮʳ ʢʘʞʜʦʡ 
ʆʆʇʊ. ʆʪ ʘʥʘʣʠʟʘ ʛʨʘʥʠʮ ʆʆʇʊ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʤʳ ʩʦʟʥʘʪʝʣʴʥʦ ʦʪʢʘʟʘʣʠʩʴ, ʧʦ-
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ʩʢʦʣʴʢʫ ʜʦʩʪʦʚʝʨʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʙʳʣʘ ʥʘʡʜʝʥʘ ʪʦʣʴʢʦ ʧʦ ʍʦʧʝʨʩʢʦʤʫ ʟʘʧʦʚʝʜʥʠʢʫ.  
ʇʝʨʚʠʯʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠʟ ʧʦʩʪʘʥʦʚʣʝʥʠʡ ʯʘʱʝ ʚʩʝʛʦ ʩʦʜʝʨʞʘʪ ʛʝʦ-

ʛʨʘʬʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʧʦʚʦʨʦʪʥʳʭ ʪʦʯʝʢ ʛʨʘʥʠʮ ʆʆʇʊ ʥʘ ʵʣʣʠʧʩʦʠʜʝ WGS-84. ɺ 
ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ ʢʦʦʨʜʠʥʘʪʳ ʧʨʠʚʦʜʷʪʩʷ ʚ ʤʝʩʪʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʄʉʂ-36 (ʥʘʧʨʠ-
ʤʝʨ, ʍʦʧʝʨʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ). ɺʩʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʙʳʣʠ ʧʨʠʚʝʜʝʥʳ ʢ ʝʜʠʥʦʡ 
ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʝʜʠʥʦʡ ʤʝʨʝ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦ ʢʘʞ-
ʜʦʤʫ ʦʙʲʝʢʪʫ ʆʆʇʊ ʩ ʧʦʤʦʱʴʶ ʤʦʜʫʣʷ Points2One ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ QGIS, 
ʧʦʩʪʨʦʠʪʴ ʧʦʣʠʛʦʥʳ.  

ɺ ʪʨʝʪʴʠʭ, ʥʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʧʦʩʣʝ ʩʙʦʨʢʠ ʙʦʣʝʝ 300 ʧʦʣʠʛʦʥʦʚ ʚʩʝʭ 
ʆʆʇʊ ʚ ʦʜʠʥ shape-ʬʘʡʣ, ʚʝʢʪʦʨʥʳʡ ʩʣʦʡ ʙʳʣ ʧʝʨʝʧʨʦʝʮʠʨʦʚʘʥ ʚ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ 
UTM ʟʦʥʘ 37N ʜʣʷ ʧʦʜʩʯʝʪʘ ʧʣʦʱʘʜʝʡ [2]. ɺ ʪʘʙʣʠʮʝ ʘʪʨʠʙʫʪʦʚ ʜʘʥʥʦʛʦ ʩʣʦʷ ʙʳʣʠ 
ʫʯʪʝʥʳ: ʧʣʦʱʘʜʠ ʆʆʇʊ, ʠʭ ʢʘʪʝʛʦʨʠʷ, ʢʣʘʩʪʝʨʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʤʫʥʠ-
ʮʠʧʘʣʴʥʳʤ ʨʘʡʦʥʘʤ.  

ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʧʣʦʱʘʜʴ 212 ʆʆʇʊ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙ-
ʣʘʩʪʠ ʩʦʩʪʘʚʠʣʘ 154465,454 ʛʘ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʬʠʮʠʘʣʴʥʳʭ ʜʘʥʥʳʭ ʚ 
156081,24 ʛʘ (ʪʘʙʣ. 1). ʈʘʟʣʠʯʠʷ ʧʣʦʱʘʜʝʡ ʦʪʜʝʣʴʥʳʭ ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ (ʇʇ) ʧʨʝʜ-
ʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.  

ɽʜʠʥʩʪʚʝʥʥʦʝ ʦʙʲʷʩʥʝʥʠʝ ʩʪʦʣʴ ʙʦʣʴʰʠʭ ʨʘʟʣʠʯʠʡ ʤʦʞʝʪ ʟʘʢʣʶʯʘʪʴʩʷ ʚ ʩʣʝʜʫʶ-
ʱʝʤ: ʢʘʞʜʳʡ ʧʘʤʷʪʥʠʢ ʧʨʠʨʦʜʳ ʬʠʢʩʠʨʦʚʘʣʩʷ ʚ ʦʬʠʮʠʘʣʴʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʧʦ ʧʦʣʫʯʝʥ-
ʥʳʤ ʢʦʦʨʜʠʥʘʪʘʤ ʙʝʟ ʫʯʝʪʘ ʚʦʟʤʦʞʥʳʭ ʥʘʣʦʞʝʥʠʡ ʥʘ ʩʦʩʝʜʥʠʝ, ʩʤʝʞʥʳʝ ʩ ʥʠʤ ʦʭʨʘʥʷʝ-
ʤʳʝ ʦʙʲʝʢʪʳ. ʇʦʩʣʝʜʫʶʱʘʷ ʚʝʨʠʬʠʢʘʮʠʷ ʧʦʣʫʯʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʩʚʝʜʝʥʠʡ ʥʝ 
ʧʨʦʚʦʜʠʣʘʩʴ, ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʣʦʞʝʥʠʷ ʧʦʣʥʘʷ ʠʣʠ ʯʘʩʪʠʯʥʘʷ ʠʩʢʣʶʯʘʣʠʩʴ ʘʧʨʠʦʨʠ.  

ʈʘʩʭʦʞʜʝʥʠʷ ʧʣʦʱʘʜʝʡ ʆʆʇʊ ʢʘʢ ʧʦ ʤʫʥʠʮʠʧʘʣʴʥʳʤ ʨʘʡʦʥʘʤ, ʪʘʢ ʠ ʧʦ ʦʪʜʝʣʴ-
ʥʳʤ ʦʭʨʘʥʷʝʤʳʤ ʦʙʲʝʢʪʘʤ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʘʚʪʦʨʩʢʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʦʜʝʣʠ ï ʩʚʦʜʥʦʤʫ 
ʚʝʢʪʦʨʥʦʤʫ ʩʣʦʶ ʆʆʇʊ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʧʦʜʪʚʝʨʞʜʘʝʪ ʘʜʝʢʚʘʪʥʦʩʪʴ ʧʨʠʤʝʥʝʥʥʦʡ 
ʘʚʪʦʨʩʢʦʡ ʤʝʪʦʜʠʢʠ, ʩ ʜʨʫʛʦʡ ï ʧʦʟʚʦʣʷʝʪ ʥʘʤʝʪʠʪʴ ʧʫʪʠ ʚʳʷʚʣʝʥʠʷ ʦʰʠʙʦʢ ʠ ʨʘʟʨʘʙʦ-
ʪʘʪʴ ʘʣʛʦʨʠʪʤʳ ʠʭ ʬʠʢʩʘʮʠʠ ʥʘ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʘʭ. ʀʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ, 
ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʣʦʞʝʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʆʆʇʊ ʜʨʫʛ ʥʘ ʜʨʫʛʘ, ʪʨʝʙʫʝʪ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʜʘʥ-
ʥʳʭ ʥʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ, ʧʨʦʚʝʨʢʠ ʢʘʜʘʩʪʨʦʚʳʭ ʟʘʧʠʩʝʡ ʠ, ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ, ʪʦ 
ʠʩʧʨʘʚʣʝʥʠʝ ʧʫʙʣʠʯʥʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʢʘʨʪʳ, ʥʘ ʢʦʪʦʨʦʡ ʥʘʥʝʩʝʥʳ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜ-
ʥʳʝ ʦʙʲʝʢʪʳ. 

ʏʘʩʪʥʳʤ ʩʣʫʯʘʝʤ, ʢʦʪʦʨʳʡ ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ 
ʨʘʩʧʦʣʦʞʝʥʠʝ ʟʘ ʧʨʝʜʝʣʘʤʠ ʛʨʘʥʠʮ ʦʙʣʘʩʪʠ 874,5 ʛʘ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʚ 
ʚʠʜʝ ʥʝʩʢʦʣʴʢʠʭ ʫʯʘʩʪʢʦʚ ʥʘ ʚʦʩʪʦʢʝ ʠ ʩʝʚʝʨʝ). 

ɿʥʘʯʠʪʝʣʴʥʳʝ ʨʘʩʭʦʞʜʝʥʠʷ ʧʣʦʱʘʜʝʡ ʦʪʜʝʣʴʥʳʭ ʇʇ ʦʙʲʷʩʥʷʶʪʩʷ ʧʦʣʥʳʤ ʠʣʠ 
ʯʘʩʪʠʯʥʳʤ ʥʘʣʦʞʝʥʠʝʤ ʜʨʫʛ ʥʘ ʜʨʫʛʘ. ʇʦʣʥʳʝ ʥʘʣʦʞʝʥʠʷ ʦʪʤʝʯʝʥʳ ʥʘʤʠ ʜʣʷ ʩʣʝʜʫʶ-
ʱʠʭ ʆʆʇʊ ʨʘʥʛʘ çʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳè. 

ʅʘ ʬʝʜʝʨʘʣʴʥʳʡ ʟʘʢʘʟʥʠʢ çɺʦʨʦʥʝʞʩʢʠʡè: 
1. ʇʇ ʂʨʘʩʥʦʣʝʩʴʝ,  2. ʇʇ ʉʪʨʝʣʢʘ,  3. ʇʇ ʐʝʨʝʰʢʦʚ ʧʨʫʜ,  4. ʇʇ ʄʘʯʪʦʚʳʡ ʙʦʨ,  
5. ʇʇ ʏʝʨʚʣʝʥʳʡ ʙʦʨ,  6. ʇʇ ɹʦʣʦʪʦ ʂʣʶʢʚʝʥʥʦʝ-2, 7. ʇʇ ɼʫʙʳ çʉʚʷʪʦʛʦʨè,   
8. ʇʇ ʃʠʩʪʚʝʥʥʠʯʥʘʷ ʘʣʣʝʷ,  9. ʇʇ ʦʟʝʨʦ ʄʘʢʣʦʢʩʢʦʝ,  10. ʇʇ ʨʦʜʥʠʢ ʄʘʢʣʦʢʩʢʠʡ,  
11. ʇʇ ɼʫʙʦʚʘʷ ʘʣʣʝʷ, 12. ʇʇ ʦʟʝʨʦ ʏʝʨʝʧʘʰʴʝ, 13. ʇʇ ʙʦʣʦʪʦ ʂʣʶʢʚʝʥʥʦʝ,   
14. ʇʇ ʙʦʣʦʪʦ ʉʘʤʘʨʘ, 15. ʇʇ ʨ. ʋʩʤʘʥʴ ʚ ʧʨʝʜʝʣʘʭ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ; 
ʅʘ ʬʝʜʝʨʘʣʴʥʳʡ ʟʘʢʘʟʥʠʢ ç ʂʘʤʝʥʥʘʷ ʩʪʝʧʴè: 

16. ʇʇ ʂʘʤʝʥʥʘʷ ʩʪʝʧʴ; 

ʅʘ ʨʝʛʠʦʥʘʣʴʥʳʡ ʟʘʢʘʟʥʠʢ çʉʝʤʠʣʫʢʩʢʠʡè: 

17. ʇʇ ʏʝʨʥʳʰʦʚʘ ʛʦʨʘ; 

ʅʘ ʨʝʛʠʦʥʘʣʴʥʳʡ ʟʘʢʘʟʥʠʢ çɺʦʨʦʥʝʞʩʢʘʷ ʥʘʛʦʨʥʘʷ ʜʫʙʨʘʚʘè: 

18. ʇʇ ʉʪʘʨʦʚʦʟʨʘʩʪʥʳʝ ʫʯʘʩʪʢʠ ɺʦʨʦʥʝʞʩʢʦʡ ʥʘʛʦʨʥʦʡ ʜʫʙʨʘʚʳ, 

19. ʇʇ ɼʝʥʜʨʦʧʘʨʢ ɺɻʃʊɸ,   20. ʇʇ ʃʳʩʘʷ ʛʦʨʘ; 
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ʅʘ ʇʇ ʫʨʦʯʠʱʝ ʂʨʫʛʣʝʥʴʢʦʝ: 21. ʇʇ ʣʫʛ ʫ ʩ. ɺʦʣʦʢʦʥʦʚʢʘ. 

ʊʘʙʣʠʮʘ 1  

ʇʣʦʱʘʜʠ ʆʆʇʊ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʤʫʥʠʮʠʧʘʣʴʥʳʤ 

ʨʘʡʦʥʘʤ ʠ ʛʦʨʦʜʩʢʠʤ ʦʢʨʫʛʘʤ 

 

ʅʘʟʚʘʥʠʝ ʝʜʠʥʠʮʳ ʘʜʤʠʥʠ-

ʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ 

ʜʝʣʝʥʠʷ 

ɼʘʥʥʳʝ 

ɼʝʧʘʨʪʘʤʝʥʪʘé, 

ʛʘ 

ʅʘʰʠ ʜʘʥʥʳʝ, 

ʛʘ 
ʈʘʟʥʠʮʘ, ʛʘ 

ʈʝʧʴʝʚʩʢʠʡ ʨ-ʥ 5110,28 10232,08 -5121,8 

ʈʘʤʦʥʩʢʠʡ ʨ-ʥ 1730,93 5232,07 -3501,14 

ʈʦʩʩʦʰʘʥʩʢʠʡ ʨ-ʥ 485,67 946,298 -460,628 

ɹʦʨʠʩʦʛʣʝʙʩʢʠʡ ʛ.ʦ. 8,83 327,456 -318,626 

ɺʝʨʭʥʝʭʘʚʩʢʠʡ ʨ-ʥ 5678,79 5954,34 -275,55 

ʅʦʚʦʭʦʧʝʨʩʢʠʡ ʨ-ʥ 2457,58 2710,26 -252,68 

ʊʝʨʥʦʚʩʢʠʡ ʨ-ʥ 302,6 515,234 -212,634 

ɸʥʥʠʥʩʢʠʡ ʨ-ʥ 5427,25 5626,97 -199,72 

ʊʘʣʦʚʩʢʠʡ ʨ-ʥ 111,3 301,503 -190,203 

ʂʘʥʪʝʤʠʨʦʚʩʢʠʡ ʨ-ʥ 1454,83 1639,79 -184,96 

ʇʝʪʨʦʧʘʚʣʦʚʩʢʠʡ ʨ-ʥ 389,29 449,839 -60,549 

ʆʣʴʭʦʚʘʪʩʢʠʡ ʨ-ʥ 125,6 127,337 -1,737 

ʇʦʜʛʦʨʝʥʩʢʠʡ ʨ-ʥ 4293,84 4295,52 -1,68 

ɹʫʪʫʨʣʠʥʦʚʩʢʠʡ ʨ-ʥ 3968,3 3968,33 -0,03 

ʂʘʰʠʨʩʢʠʡ ʨ-ʥ 103,76 103,334 0,426 

ʍʦʭʦʣʴʩʢʠʡ ʨ-ʥ 503,13 500,409 2,721 

ʂʘʤʝʥʩʢʠʡ ʨ-ʥ 156,01 153,247 2,763 

ɹʦʙʨʦʚʩʢʠʡ ʨ-ʥ 1040,62 1036,84 3,78 

ɺʝʨʭʥʝʤʘʤʦʥʩʢʠʡ ʨ-ʥ 882,88 877,915 4,965 

ʕʨʪʠʣʴʩʢʠʡ ʨ-ʥ 277,58 264,152 13,428 

ɺʦʨʦʙʴʝʚʩʢʠʡ ʨ-ʥ 3092,85 3075,38 17,47 

ʅʠʞʥʝʜʝʚʠʮʢʠʡ ʨ-ʥ 1169,03 1148,91 20,12 

ɹʦʛʫʯʘʨʩʢʠʡ ʨ-ʥ 2033,67 1894,02 139,65 

ʇʦʚʦʨʠʥʩʢʠʡ ʨ-ʥ 4414,85 4148,99 265,86 

ʉʝʤʠʣʫʢʩʢʠʡ ʨ-ʥ 20310,88 20012,15 298,73 

ʇʘʚʣʦʚʩʢʠʡ ʨ-ʥ 1175,26 720,96 454,3 

ɻʨʠʙʘʥʦʚʩʢʠʡ ʨ-ʥ 6416,03 5752,65 663,38 

ʅʦʚʦʫʩʤʘʥʩʢʠʡ ʨ-ʥ 1896,83 1211,94 684,89 

ʂʘʣʘʯʝʝʚʩʢʠʡ ʨ-ʥ 32625,7 31938,71 686,99 

ʇʘʥʠʥʩʢʠʡ ʨ-ʥ 17954,16 17263,5 690,66 

ʃʠʩʢʠʥʩʢʠʡ ʨ-ʥ 3780,62 2803,97 976,65 

ʛ. ʦ. ɺʦʨʦʥʝʞ 7589,56 4372,17 3217,39 

ʆʩʪʨʦʛʦʞʩʢʠʡ ʨ-ʥ 19112,73 14859,18 4253,55 

ʉʫʤʤʘ 156081,24 154465,454 1615,786 
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ʊʘʙʣʠʮʘ 2  

ʈʘʟʥʠʮʘ ʧʣʦʱʘʜʝʡ ʆʆʇʊ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ  

ʧʦ ʦʬʠʮʠʘʣʴʥʳʤ ʜʘʥʥʳʤ ʠ ʜʘʥʥʳʤ ʩʦʟʜʘʥʥʦʛʦ ʩʚʦʜʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʣʦʷ 

 

ʅʘʟʚʘʥʠʝ ʆʆʇʊ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ 

ɼʘʥʥʳʝ 

ɼʝʧʘʨʪʘʤʝʥʪʘ

é [3], ʛʘ 

ʅʘʰʠ 

ʜʘʥʥʳʝ, ʛʘ 

ʈʘʟʥʠʮʘ, 

ʛʘ 

ʇʇ ʋʨʦʯʠʱʝ "ʂʨʫʛʣʝʥʴʢʦʝ" 30,48 238,035 -207,55 

ʇʇ ʋʨʦʯʠʱʝ "ɹʝʣʦʛʦʨʴʝ" 219,1 238,19 -19,09 

ʇʇ ʨ. ʋʩʤʘʥʴ ʚ ʧʨʝʜʝʣʘʭ ɺʦʨʦʥʝʞʩʢʦʡ 

ʦʙʣʘʩʪʠ 1735,46 1749,93 -14,47 

ʟʘʢ. ʗʨ ʈʘʩʩʳʧʥʦʡ 32590,43 32476,05 114,38 

ʟʘʢ. ʉʝʤʠʣʫʢʩʢʠʡ 2725,83 2630,72 95,12 

ʟʘʢ. ɿʝʤʣʷʥʩʢʠʡ 17458,12 17391,61 66,51 

ʟʘʢ. ʄʠʭʘʡʣʦʚʩʢʠʡ 17745,15 17678,99 66,16 

ʟʘʢ. ʈʦʜʥʠʢʠ 15660,87 15603,23 57,64 

ʟʘʢ. ʍʦʧʝʨʩʢʠʡ 6954,67 6902,27 52,40 

ʟʘʢ. "ʃʠʧʯʘʥʩʢʘʷ ʛʦʨʘ" 1332,52 1287,9 44,62 

ʟʘʢ. ɺʦʨʦʥʝʞʩʢʘʷ ʥʘʛʦʨʥʘʷ ʜʫʙʨʘʚʘ 7043,27 7016,37 26,90 

ʟʘʢ. ɹʘʡʛʦʨʦʚʩʢʠʡ 5009,46 4987,21 22,25 

ʟʘʢ. ʂʨʘʩʥʦʣʠʧʴʝʚʩʢʠʡ 4821,41 4801,94 19,47 

ʇʇ ɹʦʣʦʪʥʦ-ʣʝʩʥʦʡ ʢʦʤʧʣʝʢʩ ʥʘ ʪʝʨʨʘʩʝ 

ʨ. ʍʦʧʝʨ 432,62 414,524 18,10 

ʟʘʢ. ɻʘʨʫʩ 4032,3 4017,21 15,09 

ʟʘʢ. ɺʝʣʠʢʦʘʨʭʘʥʛʝʣʴʩʢʠʡ 3968,2 3953,64 14,56 

ʟʘʢ. "ɼʠʚʥʦʛʦʨʴʝ" 3398,87 3386,35 12,52 

ʧʨʠʨ. ʧʘʨʢ ʃʦʤʦʚʩʢʠʡ ʣʘʥʜʰʘʬʪʥʳʡ 2540,59 2531,55 9,04 

ʟʘʢ. ʈʘʤʦʥʴʝ 2419,49 2410,59 8,90 

ʟʘʢ. ʇʝʩʢʦʚʩʢʠʡ 2402 2393,28 8,72 

ʇʇ ʋʯʘʩʪʦʢ ʨ. ɹʠʪʶʛ (ɸʥʥʠʥʩʢʠʡ, ʊʘʣʦʚ-

ʩʢʠʡ ʨ-ʥʳ) 1870,83 1863,62 7,21 

ʟʘʢ. "ʂʦʨʦʪʦʷʢʩʢʠʝ ʘʢʚʘʦʨʝʰʥʠʢʠ" 1889,97 1883,02 6,95 

ʇʇ ʋʯʘʩʪʦʢ ʨ. ɺʦʨʦʥʝʞ 1520,38 1514,53 5,85 

ʇʇ ɼʦʣʠʥʘ ʨʝʢʠ ʇʳʭʦʚʢʘ 1411,6 1406,54 5,06 

ʟʘʢ. ɼʝʨʝʟʦʚʩʢʠʡ 800,98 796,303 4,68 

ʟʘʢ. "ʉʪʝʧʥʦʡ" 1206,87 1202,38 4,49 

ʇʇ ʋʯʘʩʪʦʢ ʨ. ʇʦʪʫʜʘʥʴ 764,65 760,255 4,40 

ʟʘʢ. ʉʪʝʧʥʘʷ ʙʘʣʢʘ ʚ ʦʢʨ. ʩ. ʆʩʪʨʷʥʢʘ 1130,01 1125,84 4,17 

ʟʘʢ. "ɹʠʪʶʛʩʢʠʡ" 806,65 803,709 3,14 

ʇʇ ʀʩʪʦʢ ʨ. ʍʘʚʘ 647,31 644,641 2,67 

ʇʇ ɼʶʥʥʳʝ ʚʩʭʦʣʤʣʝʥʠʷ 218,45 215,812 2,64 

ʇʇ ʋʯʘʩʪʦʢ ʨ. ɼʦʥ (ʆʩʪʨʦʛʦʞʩʢʠʡ ʨ-ʥ) 470,97 468,863 2,11 

ʟʘʢ. ʗʩʠʥʦʚʩʢʠʡ ʷʨ 552,26 550,26 2,00 
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ʏʘʩʪʠʯʥʳʝ ʥʘʣʦʞʝʥʠʷ ʦʪʤʝʯʝʥʳ ʥʘʤʠ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʆʆʇʊ: 

 

ʅʘ ʬʝʜʝʨʘʣʴʥʳʡ ʟʘʧʦʚʝʜʥʠʢ çɺʦʨʦʥʝʞʩʢʠʡè: 

22. ʇʇ ʨ. ʋʩʤʘʥʴ ʚ ʧʨʝʜʝʣʘʭ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ (ʧʣʦʱʘʜʴ ʥʘʣʦʞʝʥʠʷ 150,2 ʛʘ) 

23. ʇʇ ʫʯʘʩʪʦʢ ʨ. ɺʦʨʦʥʝʞ (24,28 ʛʘ) 

ʅʘ ʬʝʜʝʨʘʣʴʥʳʡ ʟʘʧʦʚʝʜʥʠʢ çʍʦʧʝʨʩʢʠʡè: 

24. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʘʟʥʠʢ ʍʦʧʝʨʩʢʠʡ (0,001 ʛʘ) 

25. ʇʇ ʇʘʨʢ-ʫʩʘʜʴʙʘ ʂʘʣʠʥʦʚʦ (0,79 ʛʘ) 

ʅʘ ʬʝʜʝʨʘʣʴʥʳʡ ʟʘʢʘʟʥʠʢ çɺʦʨʦʥʝʞʩʢʠʡè: 

26. ʇʇ ʫʯʘʩʪʦʢ ʨ. ɺʦʨʦʥʝʞ (18,37 ʛʘ) 

ʅʘ ʨʝʛʠʦʥʘʣʴʥʳʡ ʟʘʢʘʟʥʠʢ çɼʠʚʥʦʛʦʨʴʝè: 

27. ʇʇ ɼʠʚʳ (0,2 ʛʘ)  

28. ʇʇ ʄʘʷʮʢʦʝ ʛʦʨʦʜʠʱʝ (0,0015 ʛʘ) 

ʅʘ ʨʝʛʠʦʥʘʣʴʥʳʡ ʟʘʢʘʟʥʠʢ çɺʦʨʦʥʝʞʩʢʘʷ ʥʘʛʦʨʥʘʷ ʜʫʙʨʘʚʘè: 

29. ʇʇ ʃʝʩʦʧʘʨʢʦʚʳʡ ʫʯʘʩʪʦʢ ʅʀʀʃɻʠʉ (0,19 ʛʘ) 

30. ʇʇ ʉʪʘʨʠʥʥʳʡ ʧʘʨʢ (6,84 ʛʘ) 

31. ʇʇ ʫʯʘʩʪʦʢ ʨ. ɺʦʨʦʥʝʞ (24,3 ʛʘ) 

32. ʇʇ ʫʥʠʢʘʣʴʥʦʝ ʜʝʨʝʚʦ ʩʦʩʥʳ 300-ʣʝʪʥʝʡ (0,001 ʛʘ) 

ʅʘ ʨʝʛʠʦʥʘʣʴʥʳʡ ʟʘʢʘʟʥʠʢ çʂʦʨʦʪʦʷʢʩʢʠʝ ʘʢʚʘʦʨʝʰʥʠʢʠè: 

33. ʇʇ ʫʯʘʩʪʦʢ ʨ.ɼʦʥ (0,17 ʛʘ) 

ʅʘ ʇʇ ʫʨʦʯʠʱʝ çɹʝʣʦʛʦʨʴʝè: 

34. ʇʇ ɻʨʘʥʠʪʳ ʜʦʢʝʤʙʨʠʡʩʢʠʝ ʫ ʩ. ɹʘʩʦʚʢʘ (2,15 ʛʘ) 

ʅʘ ʇʇ ʃʝʩʦʢʫʣʴʪʫʨʥʦʝ ʥʘʩʣʝʜʠʝ ɻ.ɻ. ʖʥʘʰʘ: 

35. ʇʇ ɺʦʨʦʥʮʦʚʩʢʦʝ ʯʫʜʦ (0,038 ʛʘ) 

ʅʘ ʜʝʥʜʨʦʧʘʨʢ çɸʚʪʦʥ-II  ʦʧʳʪʥʳʡ ʜʝʥʜʨʘʨʠʡè: 

36. ʇʇ ʫʯʘʩʪʦʢ ʨ. ɺʦʨʦʥʝʞ (0,0001 ʛʘ) 

 

ʆʩʦʙʝʥʥʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ çʥʝʜʦʨʘʟʫʤʝʥʠʷè ʚ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʆʆʇʊ ʠ ʠʭ ʧʦʣʦ-

ʞʝʥʠʷ ʚ ʦʬʠʮʠʘʣʴʥʳʭ ʛʨʘʥʠʮʘʭ. ʇʨʠʚʝʜʝʤ ʪʦʣʴʢʦ ʥʝʢʦʪʦʨʳʝ ʧʨʠʤʝʨʳ: 

1. ʅʝʩʦʦʪʚʝʪʩʪʚʠʝ ʣʘʥʜʰʘʬʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʬʣʦʨʳ ʥʝʢʦʪʦʨʳʭ ʇʇ ʠʭ ʦʬʠʮʠʘʣʴ-

ʥʳʤ ʛʨʘʥʠʮʘʤ. ʅʘʧʨʠʤʝʨ, ʤʥʦʛʦ ʜʝʩʷʪʠʣʝʪʠʡ ʚʦʨʦʥʝʞʩʢʠʝ ʫʯʝʥʳʝ ʫʨʦʯʠʱʘ ʂʨʫʛʣʝʥʴ-

ʢʦʝ ʠ ʂʫʚʰʠʥ ʦʪʥʦʩʠʣʠ ʢ ʩʪʝʧʥʳʤ ʣʘʥʜʰʘʬʪʘʤ, ʠ ʠʭ ʦʧʠʩʘʥʠʷ ʚ ʢʘʜʘʩʪʨʦʚʦʤ ʜʝʣʝ ʩʦʦʪ-

ʚʝʪʩʪʚʫʝʪ ʵʪʠʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ. ʆʜʥʘʢʦ, ʥʘ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʘʭ ʚ ʠʭ ʦʬʠʮʠʘʣʴʥʳʭ 

ʛʨʘʥʠʮʘʭ, ʫʯʘʩʪʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʟʘʣʠʚʥʦʤ ʣʫʛʫ ʠ ʚ ʣʝʩʫ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɽʱʝ ʦʜʠʥ 

ʷʨʢʠʡ ʧʨʠʤʝʨ, ʵʪʦ ʛʨʘʥʠʮʳ ʇʇ ɹʘʩʦʚʩʢʠʝ ʢʨʫʯʠ, ʢʦʪʦʨʳʝ ʦʙʦʟʥʘʯʝʥʳ ʚ ʧʦʡʤʝ ʨ. ɼʦʥ ʥʘ 

ʚʳʨʦʚʥʝʥʥʦʡ ʧʣʦʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʙʦʣʝʝ ʯʝʤ ʚ 10 ʢʤ ʦʪ ʩ. ɹʘʩʦʚʢʘ. 

2. ʋʨʦʯʠʱʘ ɺʦʜʷʥʦʝ, ʙʘʣʢʠ ʇʦʧʘʩʥʘʷ ʠ ʇʦʤʷʣʦʚʩʢʘʷ ʚ ʦʬʠʮʠʘʣʴʥʳʭ ʛʨʘʥʠʮʘʭ 

ʷʚʥʦ ʤʝʥʴʰʝ ʧʦ ʨʘʟʤʝʨʘʤ, ʯʝʤ ʩʯʠʪʘʶʪ ʠ ʠʟʫʯʘʶʪ ʫʯʝʥʳʝ. 

3. ʂʦʥʬʠʛʫʨʘʮʠʷ ʥʝʢʦʪʦʨʳʭ ʆʆʇʊ ʠʤʝʝʪ çʩʪʨʘʥʥʫʶè ï ʧʨʘʚʠʣʴʥʫʶ ʬʦʨʤʫ, ʯʪʦ 

ʥʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. ʄʳ ʧʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ çʩʦʟʜʘʪʝʣʠ ʛʨʘʥʠʮè ʦʙ-

ʚʝʣʠ ʠʭ ʧʦ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʤ ʢʘʨʪʘʤ ʧʨʦʰʣʦʛʦ ʚʝʢʘ (ʇʇ ʉʦʣʦʥʮʦʚʘʷ ʧʦʣʷʥʘ, ʇʦʤʷʣʦʚ-

ʩʢʘʷ ʙʘʣʢʘ). 

4. ɺ ʥʘʟʚʘʥʠʷʭ ʆʆʇʊ ʥʝ ʦʪʨʘʞʘʝʪʩʷ ʠʭ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʢʘʢ ʧʨʠʨʦʜʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʦʟʝʨʦ ʃʝʙʷʞʴʝ ʩʝʡʯʘʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʨʘʚʷʥʦʝ ʙʦʣʦʪʦ, 

ʧʨʘʢʪʠʯʝʩʢʠ ʣʠʰʝʥʥʦʝ ʦʪʢʨʳʪʦʛʦ ʚʦʜʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʀ ʵʪʦ ʥʝ ʩʪʦʣʴʢʦ ʜʘʞʝ ʚʣʠʷʥʠʝ 

ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʘ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʩʢʦʣʴʢʦ ʝʩʪʝʩʪʚʝʥʥʳʡ ʭʦʜ ʨʘʟʚʠʪʠʷ ʦʟʝʨ-

ʥʳʭ ʚʦʜʦʝʤʦʚ. 

ʇʨʝʜʣʦʞʝʥʠʷ:  
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1. ʇʨʦʚʝʩʪʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʳʝ ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʨʠ-

ʚʣʝʯʝʥʠʝʤ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʆʆʇʊ, ʚʥʝʩʪʠ ʧʦʧʨʘʚʢʠ ʚ ʠʭ 

ʢʘʜʘʩʪʨʦʚʳʝ ʦʧʠʩʘʥʠʷ ʠ ʦʧʠʩʘʥʠʷ ʛʨʘʥʠʮ. 

2. ʈʘʟʨʘʙʦʪʘʪʴ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʫʶ ʩʝʪʴ ʆʆʇʊ ʧʦ ʧʨʠʥʮʠʧʫ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʘʨʢʘʩʘ ʩ ʧʨʘʚʠʣʴʥʳʤʠ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʥʘʟʚʘʥʠʷʤʠ ʠ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʧʣʦʱʘ-

ʜʷʤʠ ʙʝʟ ʥʘʣʦʞʝʥʠʡ, ʧʦʚʪʦʨʦʚ, ʥʝʩʦʚʧʘʜʝʥʠʡ ʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʦʚ ʦʭʨʘʥʳ ʠ ʠʭ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ ʧʨʠ ʫʯʘʩʪʠʠ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ.  
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ʣʘʥʜʰʘʬʪʥʦ-ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʧʘʤʷʪʥʠʢʠ ɼʦʥʩʢʦʛʦ ɹʝʣʦʛʦʨʴʷ. ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ɺʦʨʦʥʝʞ-

ʩʢʦʛʦ ʦʙʣʠʩʧʦʣʢʦʤʘ ʦʪ 9.06.1991 ʛ. ʟʜʝʩʴ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ 1082, 8 ʛʘ ʙʳʣ ʩʦʟʜʘʥ ʧʨʠʨʦʜ-

ʥʳʡ, ʘʨʭʠʪʝʢʪʫʨʥʦ-ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʡ ʤʫʟʝʡ-ʟʘʧʦʚʝʜʥʠʢ çɼʠʚʥʦʛʦʨʴʝè. ʇʨʠʢʘʟʦʤ ʜʝʧʘʨ-

ʪʘʤʝʥʪʘ ʢʫʣʴʪʫʨʳ ʠ ʘʨʭʠʚʥʦʛʦ ʜʝʣʘ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ˉ 543-ʆɼ ʦʪ 30.07.2013 ʛ. 

ʪʝʨʨʠʪʦʨʠʠ ʙʳʣ ʧʨʠʜʘʥ ʩʪʘʪʫʩ ʦʙʲʝʢʪʘ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʥʘʨʦʜʦʚ ʈʌ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ï ɼʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʛʦ ʤʝʩʪʘ çʇʨʠʨʦʜʥʦ-ʢʫʣʴʪʫʨʥʳʡ ʢʦʤʧʣʝʢʩ çɼʠʚʥʦʛʦ-

ʨʴʝè, ʧʨʠ ʵʪʦʤ ʦʭʨʘʥʷʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʨʘʩʰʠʨʠʣʘʩʴ ʜʦ 6101 ʛʘ. ʄʠʥʠʩʪʝʨʩʪʚʦ ʢʫʣʴʪʫʨʳ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʠʢʘʟʦʤ ˉ 484 ʦʪ 29.02.2016 ʛ. ʧʨʠʩʚʦʠʣʦ çʇʨʠʨʦʜʥʦ-

ʢʫʣʴʪʫʨʥʦʤʫ ʢʦʤʧʣʝʢʩʫ çɼʠʚʥʦʛʦʨʴʝè ʢʘʪʝʛʦʨʠʶ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʦʙʲʝʢʪʘ ʢʫʣʴ-

ʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʢʦʤʧʣʝʢʩʘ ʩ ʦʭʨʘʥʥʦʡ ʟʦʥʦʡ 

ʩʝʡʯʘʩ ʩʦʩʪʘʚʣʷʝʪ 17639 ʛʘ [8]. 

ɼʠʚʥʦʛʦʨʴʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʉʨʝʜʥʝʨʫʩʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ 

ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʥʝʸ, ʠʟʨʝʟʘʥʥʳʝ ʦʚʨʘʛʘʤʠ ʠ ʙʘʣʢʘʤʠ (ʩ ʚʳʭʦʜʘʤʠ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ) ʣʘʥʜʰʘʬʪʳ ʶʞʥʦʡ ʣʝʩʦʩʪʝʧʠ. ɺ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ 

ʟʜʝʩʴ ʩʦʩʝʜʩʪʚʫʶʪ ʢʘʣʴʮʝʬʠʪʥʦ-ʧʝʪʨʦʬʠʪʥʳʝ, ʩʪʝʧʥʳʝ, ʣʝʩʥʳʝ ʠ ʣʫʛʦʚʳʝ ʩʦʦʙʱʝʩʪʚʘ. 

ʅʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʧʣʦʱʘʜʠ ʟʜʝʩʴ ʦʪʯʝʪʣʠʚʦ ʚʳʨʘʞʝʥʳ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʤʝʩʪ-

ʥʦʩʪʠ ʠ ʧʨʦʷʚʣʷʝʪʩʷ ʣʘʥʜʰʘʬʪʥʘʷ ʩʧʝʮʠʬʠʢʘ ʮʝʣʦʛʦ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ 

[2]. 

ʍʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʣʘʥʜʰʘʬʪʘ ɼʠʚʥʦʛʦʨʴʷ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʝ ʠ ʦʙʨʳʚʠʩʪʦʝ 

ʧʨʘʚʦʙʝʨʝʞʴʝ ɼʦʥʘ ʧʨʠ ʚʧʘʜʝʥʠʠ ʚ ʥʝʛʦ ʨʝʢʠ ʊʠʭʘʷ ʉʦʩʥʘ. ɼʘʥʥʳʡ ʫʯʘʩʪʦʢ ʧʨʝʜʩʪʘʚʣʷ-

ʝʪ ʩʦʙʦʡ ʩʠʣʴʥʦ ʨʘʩʯʣʝʥʸʥʥʫʶ ʪʝʨʨʠʪʦʨʠʶ, ʧʦʢʨʳʪʫʶ ʦʚʨʘʞʥʦ-ʙʘʣʦʯʥʦʡ ʩʝʪʴʶ ʩ ʚʳʭʦ-

ʜʘʤʠ ʤʝʣʘ, ʦʩʳʧʷʤʠ ʠ ʧʦʣʫʦʪʜʝʣʠʚʰʠʤʠʩʷ ʦʩʪʘʥʮʘʤʠ, ʚʩʪʨʝʯʘʶʱʠʤʠʩʷ ʥʘ ʚʩʸʤ ʧʨʦʪʷ-

ʞʝʥʠʠ ʩʝʪʠ. ʄʥʦʛʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʚʦʨʦʥʝʞʩʢʦʡ ʣʘʥʜʰʘʬʪʥʦʡ ʰʢʦʣʳ ʌ. ʅ. ʄʠʣʴʢʦʚʘ 

ʠʟʫʯʘʣʠ ʨʘʡʦʥ ɼʠʚʥʦʛʦʨʴʷ (ɸ. ɺ. ɹʝʨʝʞʥʦʡ, ɺ. ɺ. ʄʠʭʥʦ ʠ ʜʨ.). ʀʤʠ ʚʳʜʝʣʝʥʳ ʠ ʧʦ-

ʜʨʦʙʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʤʝʩʪʥʦʩʪʠ: ʧʦʡʤʝʥʥʳʡ, ʩʢʣʦʥʦʚʳʡ ʠ ʧʣʘʢʦʨ-

ʥʳʡ [1, 5, 7]. 

ʇʣʘʢʦʨʥʳʡ ʪʠʧ ʤʝʩʪʥʦʩʪʠ ʦʭʚʘʪʳʚʘʝʪ ʚʦʜʦʨʘʟʜʝʣʴʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʩ ʢʨʫʪʠʟʥʦʡ 

ʩʢʣʦʥʦʚ ʥʝ ʙʦʣʝʝ 3-4Á, ʝʛʦ ʦʪʤʝʪʢʠ ʥʘʜ ʫʨʝʟʦʤ ʨʝʢʠ ɼʦʥ ʩʦʩʪʘʚʣʷʶʪ 90-95 ʤ. ʇʦʚʝʨʭ-

ʥʦʩʪʴ ʚʦʜʦʨʘʟʜʝʣʘ ʚʦʣʥʠʩʪʘʷ. ɺ ʦʜʥʦʪʠʧʥʳʡ ʣʘʥʜʰʘʬʪ ʧʣʘʢʦʨʦʚ ʚʥʦʩʷʪ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʣʦʞʙʠʥʳ ʩʪʦʢʘ, ʧʦʜʭʦʜʷʱʠʝ ʢ ʚʝʨʭʦʚʴʷʤ ʙʦʣʴʰʠʥʩʪʚʘ ʙʘʣʦʢ. 

ʃʘʥʜʰʘʬʪʥʦʝ ʙʦʛʘʪʩʪʚʦ ʦʧʨʝʜʝʣʠʣʦ ʠ ʬʣʦʨʠʩʪʠʯʝʩʢʦʝ ʙʦʛʘʪʩʪʚʦ ʠʩʩʣʝʜʫʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ. ʆʜʥʘʢʦ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʭʦʪʝʣʦʩʴ ʦʩʪʘʥʦʚʠʪʴʩʷ ʥʘ ʦʜʥʦʤ ʚʠʜʝ ʟʣʘʢʦʚ ï ʧr -

ʨʝʝ ʧʦʣʟʫʯʝʤ Elytrigia repens (L.) Nevski. 

ɼʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ, ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ 24-ʣʝʪʥʝʛʦ 

ʥʘʙʣʶʜʝʥʠʷ, ʧʨʦʚʦʜʠʤʳʤʠ ʘʚʪʦʨʦʤ ʥʘ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʟʘʣʝʞʘʭ ʚ ʧʨʝʜʝʣʘʭ ʇʨʠʨʦʜʥʦ-

ʢʫʣʴʪʫʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çɼʠʚʥʦʛʦʨʴʝè. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʪʝʧʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ ʥʘʯʘʣʦʩʴ ʙʦʣʝʝ 60 ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ (ʚ ʧʦʩʣʝʚʦʝʥʥʳʝ ʛʦʜʳ), ʢʦʛʜʘ 

ʙʳʣʠ ʚʳʚʝʜʝʥʳ ʠʟ ʧʘʭʦʪʥʦʛʦ ʢʣʠʥʘ ʧʝʨʚʳʝ ʫʯʘʩʪʢʠ ʩʦʚʨʝʤʝʥʥʳʭ ʟʘʣʝʞʝʡ. ɿʘʪʝʤ ʚ ʩʝʨʝ-

ʜʠʥʝ 60-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʧʝʨʝʩʪʘʣʠ ʨʘʩʧʘʭʠʚʘʪʴ ʝʱʝ ʦʜʠʥ ʫʯʘʩʪʦʢ, ʘ ʩʧʫʩʪʷ ʝʱʝ 

10 ʣʝʪ (1970-1975 ʛʛ.) ʚʳʚʝʣʠ ʝʱʝ, ʥʦ ʜʘʞʝ ʚ ʧʝʨʠʦʜ ʧʝʨʝʩʪʨʦʡʢʠ (90-ʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ 

ʚʝʢʘ), ʥʝʩʤʦʪʨʷ ʥʘ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʩʪʨʘʥʝ ʩʘʤʳʝ ʚʳ-

ʨʦʚʥʝʥʥʳʝ ʫʯʘʩʪʢʠ ʪʦʛʜʘ ʫʞʝ ʦʩʥʦʚʘʥʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʧʨʦʜʦʣʞʘʣʠ ʨʘʩʧʘʭʠʚʘʪʴʩʷ [6].  

ʀʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʩʦʭʨʘʥʠʚʰʠʤʩʷ ʧʘʰʥʷʤ ʤʳ ʧʦʣʫʯʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʙʣʶʜʘʪʴ 

ʟʘ ʭʦʜʦʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʪʝʧʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʬʘʢʪʠʯʝʩʢʠ ʩ ʥʫʣʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʨʨʠʪʦʨʠʷ ʧʦʣʥʦʩʪʴʶ ʚʳʚʝʜʝʥʘ ʠʟ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʦʙʦʨʦʪʘ, ʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʙʝʟ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʯʝʣʦʚʝʢʘ (ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʥʝ ʧʨʦʚʦʜʠʪʩʷ ʤʘʩʰʪʘʙʥʳʭ ʨʝʢʫʣʴʪʠʚʘʮʠʦʥʥʳʭ ʨʘʙʦʪ, ʘ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʣʠ-

ʷʥʠʝ ʩʚʝʜʝʥʦ ʢ ʨʝʜʢʦʤʫ ʧʦʩʝʱʝʥʠʶ ʟʘʣʝʞʥʳʭ ʟʝʤʝʣʴ ʩʣʫʯʘʡʥʳʤʠ ʪʫʨʠʩʪʘʤʠ ʠ ʧʦʞʘʨʘ-
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ʤʠ, ʚʦʟʥʠʢʘʶʱʠʤʠ ʧʦ ʚʠʥʝ ʯʝʣʦʚʝʢʘ). ʄʦʥʠʪʦʨʠʥʛʦʚʳʝ ʧʨʦʬʠʣʠ ʧʦ ʠʟʫʯʝʥʠʶ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʟʘʣʦʞʝʥʳ ʚ 2000 ʠ ʚ 2002 ʛʦʜʘʭ, ʘ ʦʪʜʝʣʴʥʳʝ ʫʯʘʩʪʢʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʜʦʙʘʚʣʝʥʳ ʚ 2004 ʠ 2005 ʛʦʜʘʭ. 

ʆʢʘʟʘʣʦʩʴ ʪʘʢʞʝ ʚʝʩʴʤʘ ʪʨʫʜʥʦ ʥʘʡʪʠ ʪʦʯʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʩʨʦʢʘʭ ʧʨʝʢʨʘʱʝʥʠʷ 

ʨʘʩʧʘʰʢʠ ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʦʚ ʟʘʧʦʚʝʜʥʠʢʘ, ʧʦʵʪʦʤʫ ʚʦʟʨʘʩʪ ʥʝʢʦʪʦʨʳʭ ʟʘʣʝʞʝʡ ʦʧʨʝ-

ʜʝʣʸʥ çʫʩʣʦʚʥʦè (ʩʦ ʩʣʦʚ ʞʠʪʝʣʝʡ ʭʫʪʦʨʘ çɼʠʚʥʦʛʦʨʴʝè ʫʯʘʩʪʦʢ ʨʷʜʦʤ ʩ ʤʝʣʦʚʦʡ ʜʦʨʦ-

ʛʦʡ ʙʳʣ ʚʳʚʝʜʝʥ ʠʟ ʦʙʦʨʦʪʘ ʚ ʢʦʥʮʝ 70-ʭ ʥʘʯʘʣʝ 80 ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ (ʫʯʘʩʪʢʠ ʟʘʧʦ-

ʚʝʜʥʠʢʘ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʜʠʠ ʜʣʠʥʥʦʢʦʨʥʝʚʠʱʥʳʭ ʟʣʘʢʦʚ), ʘ 

ʫʯʘʩʪʢʠ ʙʣʠʟʢʠʝ ʧʦ ʩʦʩʪʘʚʫ ʢ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚʳʚʝʜʝʥʳ ʚ 50 ʛʦʜʳ XX ʚʝʢʘ 

(ʨʠʩ. 1). 

 

 
 

I ï ʫʯʘʩʪʢʠ ʥʝ ʧʦʜʚʝʨʛʘʚʰʠʝʩʷ ʨʘʩʧʘʰʢʝ 

II  ï ʫʯʘʩʪʦʢ ʧʘʰʥʠ (ʧʦʩʝʚʳ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚ 2005 ʛ.) 

III  ï ʫʯʘʩʪʦʢ ʙʳʚʰʝʡ ʧʘʰʥʠ ʚʳʚʝʜʝʥʥʦʡ ʠʟ ʦʙʦʨʦʪʘ ʚ 2001 ʛʦʜʫ 

IV ï ʫʯʘʩʪʦʢ ʟʘʣʝʞʠ, ʚʳʚʝʜʝʥʥʳʡ ʚ 70-80-ʭ ʛʛ. ʍʍ ʚʝʢʘ 

V ï ʫʯʘʩʪʦʢ ʟʘʣʝʞʠ, ʚʳʚʝʜʝʥʥʳʡ ʚ ʩʝʨʝʜʠʥʝ 60-ʭ ʛʛ. ʍʍ ʚʝʢʘ 

VI ï ʫʯʘʩʪʦʢ ʟʘʣʝʞʠ, ʚʳʚʝʜʝʥʥʳʡ ʚ 50-ʭ ʛʦʜʘʭ ʍʍ ʚʝʢʘ 

 

ʈʠʩ. 1. ʋʯʘʩʪʢʠ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʟʘʣʝʞʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ çɼʠʚʥʦʛʦʨʴʝè [6] 

 
ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʟʘʣʝʞʠ ʥʘʯʠʥʘʷ ʩ ʩʘʤʳʭ ʥʦʚʳʭ ʠ ʜʦ ʟʘʣʝʞʝʡ, ʠʤʝʁ-

ʱʠʭ ʚʦʟʨʘʩʪ ʙʦʣʝʝ 50 ʣʝʪ, ʠʤʝʶʪ ʚ ʩʦʩʪʘʚʝ ʜʚʘ ʚʠʜʘ ʧʳʨʝʷ Elytrigia intermedia (Host) 
Nevski (Agropyron intermedium (Host) Beauv.) ï ʇʳʨʝʡ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʠ ɽ. repens (L.) 
Nevski (Agropyron repens (L.) Beauv.) ï ʇʳʨʝʡ ʧʦʣʟʫʯʠʡ. ʆʜʥʘʢʦ ʠʭ ʧʦʚʝʜʝʥʠʝ ʠ ʧʦʷʚʣʝ-
ʥʠʝ ʚ ʩʦʩʪʘʚʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʨʘʟʣʠʯʥʦ. 
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ʇʳʨʝʡ ʧʦʣʟʫʯʠʡ ï ʤʥʦʛʦʣʝʪʥʝʝ ʪʨʘʚʷʥʠʩʪʦʝ ʨʘʩʪʝʥʠʝ, ʪʨʫʜʥʦ ʠʩʢʦʨʝʥʷʝʤʦʝ, 
ʚʩʪʨʝʯʘʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ. ʇʳʨʝʡ ʥʝʚʝʨʦʷʪʥʦ ʞʠʚʫʯ. ʈʘʟʤʥʦʞʘʝʪʩʷ ʢʘʢ ʩʝʤʝʥʘʤʠ, ʪʘʢ ʠ ʩ 
ʧʦʤʦʱʴʶ ʢʦʨʥʝʚʠʱʘ. ʄʦʞʝʪ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʠʟ ʥʝʙʦʣʴʰʦʛʦ ʬʨʘʛʤʝʥʪʘ ʢʦʨʥʷ. ʆʩ-
ʥʦʚʥʘʷ ʯʘʩʪʴ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʛʣʫʙʠʥʝ ʜʦ 15ï20 ʩʤ. ʈʠʟʦʤʳ (ʧʦʜʟʝʤ-
ʥʳʝ ʧʦʙʝʛʠ) ʦʙʨʘʟʦʚʳʚʘʶʪʩʷ ʚʝʩʴ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ. ʎʚʝʩʪʠ ʧʳʨʝʡ ʥʘʯʠʥʘʝʪ ʚ 
ʠʶʥʝ. ʅʘ ʦʜʥʦʤ ʨʘʩʪʝʥʠʠ ʦʙʨʘʟʦʚʳʚʘʝʪ ʜʦ 10 ʪʳʩʷʯ ʩʝʤʷʥ, ʚʩʭʦʞʝʩʪʴ ʢʦʪʦʨʳʭ ʩʦʭʨʘʥʷ-
ʝʪʩʷ ʜʦ 12 ʣʝʪ [4].  

ʇʳʨʝʡ ʧʦʣʟʫʯʠʡ ʷʚʣʷʝʪʩʷ ʧʠʦʥʝʨʦʤ ʟʘʩʝʣʝʥʠʷ ʟʘʙʨʦʰʝʥʥʳʭ ʧʦʣʝʡ. ʋʞʝ ʥʘ 2-3 
ʛʦʜ, ʧʦʩʣʝ ʚʳʚʝʜʝʥʠʷ ʧʦʣʷ ʠʟ ʧʘʭʦʪʥʦʛʦ ʢʣʠʥʘ ʧʳʨʝʡ ʧʦʣʟʫʯʠʡ ʦʙʨʘʟʫʝʪ ʩʥʘʯʘʣʘ ʤʠʢʨʦ-
ʛʨʫʧʧʠʨʦʚʢʠ, ʘ ʫʞʝ ʢ 4-5 ʛʦʜʫ ʚʳʭʦʜʠʪ ʚ ʘʙʩʦʣʶʪʥʳʝ ʜʦʤʠʥʘʥʪʳ. ɹʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ 
ʢʦʨʥʝʚʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʧʳʨʝʡ ʤʦʣʥʠʝʥʦʩʥʦ ʟʘʭʚʘʪʳʚʘʝʪ ʧʦʜʟʝʤʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʩʦʩʪʘʚ-
ʣʷʷ ʢʦʥʢʫʨʝʥʮʠʶ ʄʷʪʣʠʢʫ ʫʟʢʦʣʠʩʪʥʦʤʫ Poa angustifolia L. ʅʘ ʟʘʣʝʞʘʭ, ʚʳʚʝʜʝʥʥʳʭ ʠʟ 
ʦʙʦʨʦʪʘ ʚ 70-80-ʭ ʛʦʜʘʭ ʍʍ ʚʝʢʘ, ʚ ʩʦʩʪʘʚʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʧʳʨʝʡ ʧʦʣʟʫʯʠʡ ʠ 
ʤʷʪʣʠʢ ʫʟʢʦʣʠʩʪʥʳʡ ʧʨʦʜʦʣʞʘʶʪ ʟʘʥʠʤʘʪʴ ʜʦʤʠʥʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ.  

ʋʟʢʘʷ ʧʦʣʦʩʘ ʟʘʣʝʞʝʡ, ʚʳʚʝʜʝʥʥʘʷ ʠʟ ʦʙʦʨʦʪʘ ʚ 60-ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʧʨʝʜ-
ʩʪʘʚʣʝʥʘ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʚ ʩʦʩʪʘʚʝ ʰʘʣʬʝʝʚ: ʧʦʥʠʢʘʶʱʝʛʦ Salvia nutans L. ʠ ʤʫʪʦʚʯʘ-
ʪʦʛʦ S. verticillata L. ʠ ʧʳʨʝʷ ʧʦʣʟʫʯʝʛʦ ʩ ʄʷʪʣʠʢʦʤ ʫʟʢʦʣʠʩʪʥʳʤ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ. 
ʇʳʨʝʡ, ʤʷʪʣʠʢ ʠ ʆʚʩʷʥʠʮʘ ʚʘʣʣʠʩʩʢʘʷ Festuca valesiaca Gaud. (F. sulcata (Hack.) Nym., 
p. p.) ʠʤʝʶʪ ʧʨʠʤʝʨʥʦ ʨʘʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʠʣʠʷ (sp-cop ʧʦ ʰʢʘʣʝ ɼʨʫʜʝ). 

ɿʘʣʝʞʥʳʝ ʫʯʘʩʪʢʠ, ʚʳʚʝʜʝʥʥʳʝ ʠʟ ʦʙʦʨʦʪʘ ʚ 50-ʭ ʛʦʜʘʭ ʍʍ ʚʝʢʘ ʚ ʩʦʩʪʘʚʝ ʨʘʩʪʠ-
ʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʫʞʝ ʥʝ ʠʤʝʶʪ ʧʳʨʝʷ ʧʦʣʟʫʯʝʛʦ, ʘ ʤʷʪʣʠʢ ʫʟʢʦʣʠʩʪʥʳʡ ʚʩʪʨʝʯʘʝʪʩʷ 
ʪʦʣʴʢʦ ʚʜʦʣʴ ʧʦʣʦʩʳ ʟʘʣʝʞʝʡ, ʚʳʚʝʜʝʥʥʦʡ ʠʟ ʦʙʦʨʦʪʘ ʚ 60-ʭ ʛʦʜʘʭ (ʩʤ. ʨʠʩ.1). ɼʦʤʠʥʠ-
ʨʫʶʱʠʤʠ ʚʠʜʘʤʠ ʟʣʘʢʦʚ ʟʜʝʩʴ ʚʳʩʪʫʧʘʶʪ ʆʚʩʷʥʠʮʘ ʚʘʣʣʠʩʩʢʘʷ ʠ ʂʦʚʳʣʴ ʚʦʣʦʩʘʪʠʢ, 
ʠʣʠ ʊʳʨʩʘ Stipa capillata L., ʂʦʚʳʣʴ ʧʝʨʠʩʪʳʡ S. pennata L. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʠʤʝʷ ʦʯʝʥʴ 
ʩʭʦʞʫʶ ʵʢʦʣʦʛʠʶ ʧʳʨʝʡ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʧʦʷʚʣʷʝʪʩʷ ʚ ʩʦʩʪʘʚʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ 
ʪʦʣʴʢʦ ʥʘ ʩʪʘʜʠʠ ʜʣʠʥʥʦʢʦʨʥʝʚʠʱʥʳʭ ʠ ʢʦʨʥʝʦʪʧʨʳʩʢʦʚʳʭ ʟʣʘʢʦʚ (ʫʯʘʩʪʢʠ, ʚʳʚʝʜʝʥ-
ʥʳʝ ʚ 70-80-ʭ ʛʦʜʘʭ), ʧʨʠʯʝʤ ʝʛʦ ʧʦʷʚʣʝʥʠʝ ʥʦʩʠʪ ʢʫʨʪʠʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʚ ʩʦʦʙʱʝʩʪʚʘʭ 
ʥʘ ʧʣʘʢʦʨʘʭ ʦʥ ʥʝ ʚʳʭʦʜʠ ʚ ʩʦʩʪʘʚ ʜʦʤʠʥʘʥʪʦʚ. 

ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʦʙʠʣʠʷ ʜʦʤʠʥʠʨʫʶʱʠʭ ʟʣʘʢʦʚ ʧʦ ʩʪʘʜʠʷʤ ʧʨʠʚʝʜʝʤ 
ʜʘʥʥʳʝ ʚ ʪʘʙʣʠʯʥʦʤ ʚʠʜʝ ʜʣʷ 2000, 2014 ʠ 2023ʛʛ. (ʪʘʙʣ.1). 

 

ʊʘʙʣʠʮʘ 1  

ʇʦʢʘʟʘʪʝʣʠ ʦʙʠʣʠʷ ʧʦ ʛʨʫʧʧʝ ʜʦʤʠʥʠʨʫʶʱʠʭ ʟʣʘʢʦʚ ʥʘ ʟʘʣʝʞʘʭ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ 

 
ɼʘʪʘ ʚʳʚʦʜʘ 

ʟʝʤʝʣʴ 
50-ʝ ʛʦʜʘ 60-ʝ ʛʦʜʘ 70-80-ʝ ʛʦʜʘ 2002 

ɻʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ 2000 2014 2023 2000 2014 2023 2000 2014 2023 2004 2014 2023 

Elytrigia intermedia 0 0 0 0 0 0 1 2 2 0 0 1 

Elytrigia repens 1 1 0 2-3 2 2 4-5 4 4 5 4 4 

Festuca valesiaca 3-4 3-4 3-4 2-3 3 3-4 1 1 2 0 0 0 

Poa angustifolia 2-3 2-3 2 3 3 2-3 4-5 5 5 2 3 4 

Stipa sp 3-4 3-4 3-4 2 2-3 3 1 1 2 0 0 1 

1 ï Un (Unicum), 2 ï Sol (Solidaris), 3 ï Sp (Sparsus), 4 ï Cop1 (Copiosus), 5 ï Cop2, 6 ï 

Cop3, 7 ï Soc ï (Socialis) 

 
ʈʝʟʶʤʠʨʫʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ: 
1. ʧʨʷʤʦʝ ʨʘʟʨʳʭʣʝʥʠʝ ʧʦʯʚʳ ʜʝʡʩʪʚʫʝʪ ʙʣʘʛʦʧʨʠʷʪʥʦ, ʪʦʣʴʢʦ ʥʘ ʨʘʟʚʠʪʠʝ 

ʧʳʨʝʷ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʨʘʟʨʘʩʪʘʶʱʠʝʩʷ ʢʦʨʥʝʚʠʱʘ, ʢʦʪʦʨʦʛʦ ʣʫʯʰʝ ʨʘʩʪʫʪ ʚ ʨʳʭʣʦʡ 
ʧʦʯʚʝ, ʯʝʤ ʚ ʪʚʸʨʜʦʡ;  
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2. ʟʘʣʝʞʴ, ʚʳʚʝʜʝʥʥʘʷ ʠʟ ʦʙʦʨʦʪʘ ʚ 70-80-ʭ ʛʦʜʘʭ, ʟʘʥʠʤʘʝʪ ʧʣʘʢʦʨʥʳʡ ʫʯʘ-
ʩʪʦʢ ʟʘʧʦʚʝʜʥʠʢʘ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʦʪʤʝʪʢʘʤʠ ʚʳʩʦʪ. ʈʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʵʪʦʛʦ 
ʫʯʘʩʪʢʘ ʥʘʭʦʜʷʪʩʷ ʚ ʩʪʘʜʠʠ ʜʣʠʥʥʦʢʦʨʥʝʚʠʱʥʳʭ ʠ ʨʳʭʣʦʜʝʨʥʦʚʠʥʥʳʭ ʟʣʘʢʦʚ ʧʦ ʥʘʩʪʦ-
ʷʱʝʝ ʚʨʝʤʷ. ɸʥʘʣʠʟ, ʧʦʣʫʯʝʥʥʳʭ ʚ 2000-2023 ʛʦʜʘʭ, ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʜʦ-
ʤʠʥʠʨʫʶʱʘʷ ʨʦʣʴ ʚ ʩʦʩʪʘʚʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʦʩʪʘʝʪʩʷ ʟʘ ʜʚʫʤʷ ʟʣʘʢʘʤʠ ï Ely-
trigia repens ʠ Poa angustifolia, ʥʦ ʯʘʱʝ ʜʦʤʠʥʘʥʪʦʤ ʚʳʩʪʫʧʘʝʪ ʤʷʪʣʠʢ ʫʟʢʦʣʠʩʪʥʳʡ, 
ʠʤʝʷ ʚʳʩʦʢʦʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ (ʙʦʣʝʝ 60%) ʠ ʚʳʩʦʢʦʝ ʧʦʩʪʦʷʥʩʪʚʦ (V ʢʣʘʩʩ) ʚ 
ʦʧʠʩʘʥʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ. 

3. ʅʘ ʟʘʣʝʞʘʭ, ʚʳʚʝʜʝʥʥʳʭ ʠʟ ʦʙʦʨʦʪʘ ʚ ʩʝʨʝʜʠʥʝ 50-ʭ ʛʦʜʦʚ ʨʘʩʪʠʪʝʣʴʥʳʝ 
ʩʦʦʙʱʝʩʪʚʘ ʥʘʭʦʜʷʪʩʷ ʚ ʩʪʘʜʠʠ ʜʝʨʥʦʚʠʥʥʳʭ ʟʣʘʢʦʚ, ʘ ʨʦʣʴ ʧʳʨʝʷ ʧʦʣʟʫʯʝʛʦ ʠ ʤʷʪʣʠʢʘ 
ʫʟʢʦʣʠʩʪʥʦʛʦ ʚ ʠʭ ʩʦʩʪʘʚʝ ʥʝʟʥʘʯʠʪʝʣʴʥʘ. ɼʦʤʠʥʠʨʫʶʱʠʤʠ ʚʠʜʘʤʠ ʟʜʝʩʴ ʷʚʣʷʶʪʩʷ 
ʩʪʝʧʥʳʝ ʚʠʜʳ ʢʦʚʳʣʷ (ʢʦʚʳʣʴ ʧʝʨʠʩʪʳʡ ʠ ʊʳʨʩʘ) ʠ ʦʚʩʷʥʥʠʮʘ ʚʘʣʣʠʩʩʢʘʷ. 
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ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʫʱʝʨʙʦʤ, ʦʢʘʟʳʚʘʶʱʠʤ ʵʨʦʟʠʦʥʥʳʤʠ ʠ ʨʫʩʣʦʚʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʩʝʣʴ-
ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʝ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʡʜʫʪ 
ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ ʥʘʫʯʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʤʝʪʦʜʦʚ ʠ ʧʨʠʝʤʦʚ ʟʘʱʠʪʳ ʦʪ ʵʨʦʟʠʦʥʥʳʭ ʠ ʨʫʩ-
ʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʠʭ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʈ ʥʘʤʠ ʙʳʣʠ ʥʘʯʘʪʳ ʝʱʝ ʚ 
1976 ʛʦʜʫ, ʤʦʥʠʪʦʨʠʥʛ ʦʚʨʘʞʥʦʡ ʵʨʦʟʠʠ ʚʝʜʝʪʩʷ ʩ 1978 ʛʦʜʘ. ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩ-
ʩʣʝʜʦʚʘʥʠʡ ʦʚʨʘʞʥʦʡ ʵʨʦʟʠʠ ʟʘ ʧʝʨʠʦʜ ʩ 1978 ʧʦ 1997 ʛʦʜʳ ʙʳʣʠ ʠʟʣʦʞʝʥʳ ʚ ʥʘʰʝʡ 
ʤʦʥʦʛʨʘʬʠʠ [1]. ʈʘʙʦʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʨʫʩʣʦʚʳʭ ʨʘʟʤʳʚʦʚ ʙʝʨʝʛʦʚ ʨʝʢ ʙʳʣʠ ʥʘʯʘʪʳ ʚ 
1999 ʛʦʜʫ ʧʦ ʟʘʜʘʥʠʶ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʤʠʪʝʪʘ ʧʦ ʥʝʜʨʘʤ ʋʈ.  

ɺ ʨʘʙʦʪʝ ʚʧʝʨʚʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʜʣʠʪʝʣʴʥʳʭ (1978ï2023 ʛʛ.) ʧʦʣʝʚʳʭ 
ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʣʠʥʝʡʥʳʤ ʨʦʩʪʦʤ ʦʚʨʘʛʦʚ ʚ ʧʨʝʜʝʣʘʭ ʶʛʘ ɺʷʪʩʢʦ-ʂʘʤʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ 
ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʈ. ʅʘ 2023 ʛ. ʚ ʩʠʩʪʝʤʫ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʟʝʤʣʷʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 
ʥʘʟʥʘʯʝʥʠʷ ʚʭʦʜʷʪ 169 ʚʝʨʰʠʥ ʦʚʨʘʛʦʚ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ 28 ʢʣʶʯʝʚʳʭ ʫʯʘʩʪ-
ʢʘʭ ʚ ʨʘʟʣʠʯʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʫʩʣʦʚʠʷʭ ʶʛʘ ɺʷʪʩʢʦ-ʂʘʤʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʦʚ ʣʠʥʝʡʥʦʛʦ ʧʨʠʨʦʩʪʘ ʦʚʨʘʛʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʫʪʝʤ ʠʟʤʝʨʝʥʠʷ 
ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʚʝʨʰʠʥʳ ʦʚʨʘʛʘ ʜʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʨʝʧʝʨʘ. ʅʘ ʙʦʣʴʰʠʥ-
ʩʪʚʝ ʫʯʘʩʪʢʦʚ (127 ʚʝʨʰʠʥ ʦʚʨʘʛʦʚ) ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʦʜʠʥ ʨʘʟ ʚ ʛʦʜ (ʣʝʪʦʤ), ʘ ʥʘ 
ʜʝʚʷʪʠ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʘʭ (42 ʦʚʨʘʛʘ) ʠʟʤʝʨʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʜʚʘʞʜʳ: ʚ ʤʘʝ, ʧʦʩʣʝ 
ʩʥʝʛʦʪʘʷʥʠʷ ʠ ʚ ʦʢʪʷʙʨʝ ʠʣʠ ʥʘʯʘʣʝ ʥʦʷʙʨʷ, ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʩʝʟʦʥʘ ʣʝʪʥʝ-ʦʩʝʥʥʠʭ ʣʠʚ-
ʥʝʡ [1]. ʃʠʥʝʡʥʳʝ, ʧʣʦʱʘʜʥʳʝ ʠ ʦʙʲʝʤʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʤʳʚʦʚ ʚ ʦʚʨʘʛʘʭ ʠ ʨʫʩʣʘʭ ʨʝʢ 
ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʥʘ ʦʩʥʦʚʝ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʩʲʝʤʦʢ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʭʝʦʤʝʪ-
ʨʦʚ ʠ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ. 

ɿʘ ʚʝʩʴ 46-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʬʦʥʝ ʦʙʱʝʛʦ ʥʠʩʭʦʜʷʱʝʛʦ ʪʨʝʥʜʘ ʦʪ-
ʯʝʪʣʠʚʦ ʚʳʜʝʣʷʶʪʩʷ 4 ʧʠʢʘ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʚʩʝ ʦʪʥʦʩʷʪʩʷ ʢ ʧʝʨ-
ʚʦʤʫ ʵʪʘʧʫ ʥʘʙʣʶʜʝʥʠʡ 1978ï1997 ʛʦʜʳ: 1979 ʛ. (2,8 ʤ/ʛʦʜ), 1990 ʠ 1991 ʛʛ. (1,9 ʠ 2,3 
ʤ/ʛʦʜ) ʠ ʚ 1994 ʛ. (1,8 ʤ/ʛʦʜ) (ʨʠʩ.1). ʋʩʠʣʝʥʠʝ ʪʝʤʧʦʚ ʦʪʩʪʫʧʘʥʠʷ ʚʝʨʰʠʥ ʦʚʨʘʛʦʚ ʚ ʵʪʠ 
ʛʦʜʳ ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʧʦʣʦʚʦʜʥʦʛʦ ʩʪʦʢʘ ʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʜʦʣʝʡ ʧʘʰ-
ʥʠ ʥʘ ʠʭ ʚʦʜʦʩʙʦʨʘʭ [2]. ʇʦʩʣʝ 1997 ʛ. ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʪʝʤʧʳ ʦʪʩʪʫʧʘʥʠʷ ʚʝʨʰʠʥ ʦʚʨʘʛʦʚ 
ʨʝʟʢʦ ʫʤʝʥʴʰʠʣʠʩʴ ʠ ʪʦʣʴʢʦ ʚ 1998 ʠ 2001 ʛʛ. ʧʨʝʚʳʰʘʣʠ ʟʥʘʯʝʥʠʝ 0,5 ʤ/ʛʦʜ, ʜʦʩʪʠʛʥʫʚ 
ʤʠʥʠʤʫʤʘ ʚ 2008 ʛ. (0,05 ʤ). ʇʨʠ ʵʪʦʤ ʙʦʣʝʝ ʘʢʪʠʚʥʳʤ ʨʦʩʪʦʤ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʪʦʨʠʯ-
ʥʳʝ ʦʚʨʘʛʠ [3]. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʝ ʨʘʟʣʠʯʠʷ ʧʦ ʩʨʝʜʥʝ-

ʤʥʦʛʦʣʝʪʥʠʤ ʩʢʦʨʦʩʪʷʤ ʣʠʥʝʡʥʦʛʦ ʨʦʩʪʘ ʥʘʙʣʶʜʘʶʪʩʷ ʩʨʝʜʠ ʧʝʨʚʠʯʥʳʭ ʦʚʨʘʛʦʚ (0,59 

ʤ/ʛʦʜ,), ʯʫʪʴ ʚʳʰʝ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʫ ʚʪʦʨʠʯʥʳʭ ʦʚʨʘʛʦʚ ï 0,74 ʤ/ʛʦʜ. ʉʦʢʨʘʱʝʥʠʝ ʪʝʤʧʦʚ 

ʧʨʠʨʦʩʪʘ ʧʝʨʚʠʯʥʳʭ ʦʚʨʘʛʦʚ ʧʦ ʪʠʧʘʤ ʦʪʣʠʯʘʶʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ï ʦʪ 5,5 ʜʦ 6,5 ʨʘʟ, ʘ ʫ 

ʚʪʦʨʠʯʥʳʭ ʦʚʨʘʛʦʚ ʨʘʟʣʠʯʠʷ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ï ʦʪ 2,65 ʨʘʟ ʫ ʜʦʥʥʳʭ, ʜʦ 5,12 ʨʘʟ ʫ 

ʚʝʨʰʠʥʥʳʭ, ʧʨʠ ʵʪʦʤ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʚ 3,57 ʨʘʟʘ ʚ ʨʘʟʚʠʪʠʠ ʧʦʡʤʝʥʥʳʭ ʦʚʨʘʛʦʚ 

(ʪʘʙʣ. 1).  
ʉʨʝʜʠ ʧʝʨʚʠʯʥʳʭ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʧʨʠʚʦʜʦʨʘʟʜʝʣʴʥʳʝ (ʩʢʣʦʥʦ-

ʚʳʝ) ʦʚʨʘʛʠ, ʠʭ ʩʨʝʜʥʷʷ ʤʥʦʛʦʣʝʪʥʷʷ ʩʢʦʨʦʩʪʴ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʣʷʝʪ 0,83 
ʤ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʦʪʤʝʯʝʥʘ ʚ 1985 ʛ. ʫ ʩ. ʄʫʰʘʢ ʂʠʷʩʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʩʦʩʪʘʚʠʣʘ 
80,3 ʤ, ʚʪʦʨʦʡ ʤʘʢʩʠʤʫʤ ʙʳʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʵʪʦʤ ʞʝ ʦʚʨʘʛʝ ʚ 1984 ʛ. (63,2 ʤ). ʉʨʝʜʥʠʝ 
ʤʥʦʛʦʣʝʪʥʠʝ ʩʢʦʨʦʩʪʠ ʧʨʠʙʘʣʦʯʥʳʭ (0,57 ʤ) ʠ ʧʨʠʜʦʣʠʥʥʳʭ (0,42 ʤ) ʦʚʨʘʛʦʚ ʥʘʤʥʦʛʦ 
ʤʝʥʴʰʝ (ʪʘʙʣ. 1). ʉʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ ʫ ʜʘʥʥʳʭ ʪʠʧʦʚ ʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʩʢʦʨʦʩʪʠ: ʫ ʧʨʠʜʦ-
ʣʠʥʥʳʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 18,8 ʤ (2002 ʛ.), ʘ ʫ ʧʨʠʙʘʣʦʯʥʳʭ ï 5,1 ʤ (1999 ʛ.). 

ɺʪʦʨʠʯʥʳʝ ʦʚʨʘʛʠ ʨʘʟʚʠʚʘʶʪʩʷ ʙʦʣʝʝ ʘʢʪʠʚʥʦ, ʯʝʤ ʧʝʨʚʠʯʥʳʝ (ʨʠʩ.1). ɽʩʣʠ ʩʨʝʜ-
ʥʠʝ ʤʥʦʛʦʣʝʪʥʠʝ ʩʢʦʨʦʩʪʠ ʫ ʜʦʥʥʳʭ ʦʚʨʘʛʦʚ ʚʳʰʝ, ʯʝʤ ʫ ʚʝʨʰʠʥʥʳʭ ʠ ʧʦʡʤʝʥʥʳʭ, ʪʦ 
ʧʦ ʤʘʢʩʠʤʘʣʴʥʳʤ ʩʢʦʨʦʩʪʷʤ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫ ʚʝʨʰʠʥʥʦʛʦ ʦʚʨʘʛʘ (84,58 
ʤ) ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ 1979 ʛ. ʥʘ ʫʯʘʩʪʢʝ ʫ ʩ. ɺʘʨʟʠ-ʗʪʯʠ ɸʣʥʘʰʩʢʦʛʦ ʨʘʡʦʥʘ. ɼʣʷ 
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ʜʦʥʥʳʭ ʦʚʨʘʛʦʚ ʤʘʢʩʠʤʫʤ (13,8 ʤ) ʙʳʣ ʦʪʤʝʯʝʥ ʚ 2001 ʛ. ʫ ʜ. ʂʫʨʝʛʦʚʦ ʄʘʣʦʧʫʨʛʠʥʩʢʦ-
ʛʦ ʨʘʡʦʥʘ. ɼʣʷ ʧʦʡʤʝʥʥʦʛʦ ʦʚʨʘʛʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʛʦʜʦʚʦʛʦ ʧʨʠʨʦʩʪʘ ʟʘʬʠʢʩʠ-
ʨʦʚʘʥʘ ʚ 1991 ʛ. ʠ ʩʦʩʪʘʚʠʣʘ 2,64 ʤ. ʉʣʝʜʫʝʪ ʫʯʝʩʪʴ, ʯʪʦ ʩ 2007 ʛʦʜʘ ʤʳ ʚʝʜʝʤ ʥʘʙʣʶʜʝ-
ʥʠʷ ʥʘʜ ʥʦʚʳʤ ʧʦʡʤʝʥʥʳʤ ʦʚʨʘʛʦʤ, ʚʦʟʥʠʢʰʠʤ ʥʘ ʚʳʩʦʢʦʡ ʣʝʚʦʙʝʨʝʞʥʦʡ ʧʦʡʤʝ ʨ. ɺʘʨ-
ʟʠʥʢʘ ʫ ʜ. ʖʤʴʷʰʫʨ ɸʣʥʘʰʩʢʦʛʦ ʨʘʡʦʥʘ. ʆʚʨʘʛ ʨʘʟʚʠʚʘʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʯʘʩʪʳʭ ʧʨʦʨʳ-
ʚʦʚ ʜʚʫʭ ʟʝʤʣʷʥʳʭ ʜʘʤʙ ʚ ʫʩʪʴʝ ʠ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʙʘʣʢʠ, ʩʦʟʜʘʥʥʳʭ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ 
ʪʘʣʳʭ ʚʦʜ ʜʣʷ ʚʦʜʦʧʦʷ ʩʢʦʪʘ ʣʝʪʦʤ. ʊʘʢ, ʚ ʧʝʨʚʳʡ ʛʦʜ ʧʨʦʨʳʚʘ ʟʝʤʣʷʥʳʭ ʟʘʧʨʫʜ ʚ 2007 
ʛʦʜʫ ʦʥ ʚʳʨʦʩ ʥʘ 53 ʤ. ɺʪʦʨʦʡ ʤʘʢʩʠʤʫʤ ʧʨʠʨʦʩʪʘ ʙʳʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʥʘ ʩʣʝʜʫʶʱʠʡ 
2008 ʛ. (38 ʤ), ʯʪʦ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʧʦʚʪʦʨʥʳʤ ʧʨʦʨʳʚʦʤ ʜʘʤʙ. 

 

 
 

ʈʠʩ. 1. ɼʠʥʘʤʠʢʘ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʧʨʠʨʦʩʪʘ ʧʝʨʚʠʯʥʳʭ, ʚʪʦʨʠʯʥʳʭ ʠ ʚʩʝʭ  

ʪʠʧʦʚ ʦʚʨʘʛʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʜʤʫʨʪʠʠ ʟʘ 1978 ï 2023 ʛʦʜʳ 

ʊʘʙʣʠʮʘ 1  

ʉʨʝʜʥʠʝ ʤʥʦʛʦʣʝʪʥʠʝ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʦʚʨʘʛʦʚ ʋʈ (ʤ/ʛʦʜ) 

 

ʊʠʧʳ 

ʦʚʨʘʛʦʚ* 

ʂʦʣʠʯʝʩʪʚʦ, 

ʝʜʠʥʠʮ 

 

1978-1997 

ʛʛ. 

1998-2023 

ʛʛ. 

ʉʦʢʨʘʱʝʥʠʝ 

ʪʝʤʧʦʚ, 

ʢʦʣʠʯʝʩʪʚʦ ʨʘʟ 

1978-

2023 ʛʛ. 

ʇʝʨʚʠʯʥʳʝ ʦʚʨʘʛʠ 

ʇɹ 16 1,04 0,19 5,47 0,57 

ʇɺ 52 1,56 0,24 6,50 0,83 

ʇɼ 31 0,77 0,13 5,92 0,42 

ɺʪʦʨʠʯʥʳʝ ʦʚʨʘʛʠ 

ɺ 43 1,28 0,25 5,12 0,72 

ɼ 25 1,38 0,52 2,65 0,93 

ʇ 2 1,69 6,03 +3,57 

(ʫʚʝʣʠʯʝʥʠʝ) 

3,86 

*ʊʠʧʳ ʦʚʨʘʛʦʚ: ʇɹ ï ʧʨʠʙʘʣʦʯʥʳʝ, ʇɺ ï ʧʨʠʚʦʜʦʨʘʟʜʝʣʴʥʳʝ, ʇɼ ï ʧʨʠʜʦʣʠʥʥʳʝ, ɺ ï ʚʝʨʰʠʥʥʳʝ, ɼ ï 

ʜʦʥʥʳʝ, ʇ ï ʧʦʡʤʝʥʥʳʝ 
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ʃʠʪʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʛʣʫʙʠʥʳ ʤʝʩʪʥʳʭ ʙʘʟʠʩʦʚ 
ʵʨʦʟʠʠ, ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʢʣʦʥʦʚ ʠ ʠʭ ʵʢʩʧʦʟʠʮʠʷ, ʘ ʪʘʢʞʝ ʚʝʣʠʯʠʥʳ 
ʚʦʜʦʩʙʦʨʥʦʡ ʧʣʦʱʘʜʠ, ʰʠʨʠʥʘ ʠ ʛʣʫʙʠʥʘ ʦʚʨʘʛʘ ʧʨʠ ʚʝʨʰʠʥʝ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ 
ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʫʩʣʦʚʠʡ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʨʦʮʝʩʩʳ ʦʚʨʘʞʥʦʡ ʵʨʦʟʠʠ. ɼʘʥʥʳʝ ʘʥʘʣʠʟʘ 
ʨʦʣʠ ʧʦʩʣʝʜʥʠʭ ʚ ʨʘʟʚʠʪʠʠ ʦʚʨʘʛʦʚ ʟʘ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ 1998ï2020 ʛʛ. ʨʘʩʩʤʦʪʨʝʥʳ 
ʥʘʤʠ ʚ ʦʪʜʝʣʴʥʦʡ ʨʘʙʦʪʝ [4]. 

ʉ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʨʫʩʣʦʚʳʭ ʜʝʬʦʨ-
ʤʘʮʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʈ ʧʦ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʤ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʤ ʢʘʨʪʘʤ ʙʳʣʦ ʚʳʜʝʣʝ-
ʥʦ 55 ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʦʚ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʨʝʢʠ ʨʘʟʥʦʡ ʚʝʣʠʯʠʥʳ. ʇʦʣʝʚʳʝ ʨʘʙʦʪʳ ʥʘ ʠʟʫ-
ʯʘʝʤʳʭ ʨʝʢʘʭ ʧʨʦʚʦʜʷʪʩʷ ʝʞʝʛʦʜʥʦ (ʩ 1999 ʛʦʜʘ) ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʘ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪ-
ʢʘʭ (ʦʢʦʣʦ ʛ. ʀʞʝʚʩʢʘ), ʝʱʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʝʩʥʦʡ ʠ ʦʩʝʥʴʶ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦ-
ʩʪʝʡ ʨʘʟʤʳʚʘ ʥʘ ʚʩʝʭ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʘʭ ʙʳʣʦ ʟʘʣʦʞʝʥʦ ʦʢʦʣʦ 300 ʨʝʧʝʨʦʚ ʠ ʤʘʨʦʢ, ʘ ʚ 
ʧʨʝʜʝʣʘʭ 30 ʠʟ ʥʠʭ ʧʨʦʚʦʜʠʪʩʷ ʪʘʭʝʦʤʝʪʨʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʨʘʟʤʳʚʘʝʤʦʛʦ ʙʝʨʝʛʘ [5].  

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʟʘ 24 ʛʦʜʘ ʧʦʣʝʚʳʭ ʜʘʥʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʴʰʦʤ ʜʠʘ-
ʧʘʟʦʥʝ ʩʢʦʨʦʩʪʝʡ ʙʦʢʦʚʦʛʦ ʨʘʟʤʳʚʘ ʨʝʢ. ʇʦ ʜʘʥʥʳʤ ʧʦʣʝʚʳʭ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʥʘʙʣʶʜʝ-
ʥʠʡ ʥʘʠʙʦʣʴʰʠʝ ʩʢʦʨʦʩʪʠ ʨʘʟʤʳʚʘ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʨʝʢ ʩ ʧʦʨʷʜʢʦʤ ʚʳʰʝ 9-ʛʦ ʧʦ ɸ. ɽ. 
ʐʘʡʜʝʛʛʝʨʫ [6]. ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʨʘʟʤʳʚʘ, ʥʘʙʣʶʜʘʝʤʳʝ ʥʘ ʪʘʢʠʭ ʨʝʢʘʭ, ʜʦʩʪʠ-
ʛʘʶʪ 6-8 ʤ ʠ ʙʦʣʝʝ, ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʩʢʦʨʦʩʪʠ ʨʘʟʤʳʚʘ ʢʦʣʝʙʣʶʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ 0,8-3,1 
ʤ/ʛʦʜ. ʅʘ ʨ. ɺʷʪʢʘ, ʠʤʝʶʱʝʡ 15-ʡ ʧʦʨʷʜʦʢ, ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʩʢʦʨʦʩʪʠ ʨʘʟʤʳʚʘ ʧʨʝʚʳʰʘ-
ʶʪ 3-5 ʤ/ʛʦʜ, ʘ ʤʘʢʩʠʤʘʣʴʥʳʝ ʠʟ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʩʦʩʪʘʚʣʷʶʪ 12-15 ʤ/ʛʦʜ. 
ɼʦʩʪʘʪʦʯʥʦ ʘʢʪʠʚʥʦ ʧʨʦʷʚʣʷʶʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʨʫʩʣʦʚʳʝ ʜʝʬʦʨʤʘʮʠʠ ʥʘ ʨ. ʏʝʧʮʘ ʫ ʜ. 
ʗʨ (ʧʦʨʷʜʦʢ 12,3): ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʩʢʦʨʦʩʪʠ ʨʘʟʤʳʚʘ ʟʜʝʩʴ ʩʦʩʪʘʚʣʷʶʪ ʦʙʳʯʥʦ 1-3 ʤ/ʛʦʜ, 
ʘ ʤʘʢʩʠʤʘʣʴʥʳʝ ï 7,1 ʤ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʚ 2005 ʛʦʜʫ.  

ɼʣʷ ʤʘʣʳʭ ʨʝʢ (6-9 ʧʦʨʷʜʦʢ) ʩʨʝʜʥʠʝ ʩʢʦʨʦʩʪʠ ʦʪʩʪʫʧʘʥʠʷ ʙʝʨʝʛʘ ʩʦʩʪʘʚʣʷʶʪ 0,3-
0,5 ʤ/ʛʦʜ. ʅʦ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʨʘʟʤʳʚʳ ʥʘʤʥʦʛʦ ʚʳʰʝ: ʥʘ ʨ. ʂʳʨʳʢʤʘʩ (ʣʝʚ. ʧʨ. ʨ. 
ʀʞ) ʫ ʜ. ʊʘʚʟʷʤʘʣ ʂʠʷʩʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʋʈ ʚ 2012 ʛʦʜʫ ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʳʚ ʩʦʩʪʘʚʠʣ 
5,05 ʤ, ʚ 2017 ʛʦʜʫ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ï 5,35 ʤ. ʅʘ ʨ. ʇʳʟʝʧ (ʧʨʘʚ. ʧʨ. ʨ. ʏʝʧʮʘ) ʫ ʜ. ɹʘʥʠ ʚ 
2012 ʛʦʜʫ ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʳʚ ʥʘ ʦʜʥʦʤ ʠʟ ʫʯʘʩʪʢʦʚ ʩʦʩʪʘʚʠʣ 4,8 ʤ, ʘ ʚ 2019 ʛʦʜʫ ʜʘʥ-
ʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʜʦʩʪʠʛ ʨʝʢʦʨʜʥʳʭ ʜʣʷ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ï 5,5 ʤ (ʨʠʩ.2). 
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ʈʠʩ. 2. ʀʥʪʝʥʩʠʚʥʦ ʨʘʟʤʳʚʘʝʤʳʡ ʫʯʘʩʪʦʢ ʥʘ ʨ. ʂʳʨʳʢʤʘʩ ʚ ʠʶʣʝ 2023 ʛ. (ɸ) ʠ ʨʘʟʤʳʚ 

ʜʝʨʝʚʴʝʚ ʩ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ ʨ. ʇʳʟʝʧ ʫ ʜ. ɹʘʥʠ ɹʘʣʝʟʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʋʈ (ɹ) 
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ɼʣʷ ʦʯʝʥʴ ʤʘʣʳʭ ʨʝʢ (ʧʦʨʷʜʦʢ ʥʠʞʝ 6-ʛʦ) ʟʥʘʯʝʥʠʷ ʩʨʝʜʥʠʭ ʩʢʦʨʦʩʪʝʡ ʨʘʟʤʳʚʘ 

ʩʦʩʪʘʚʣʷʝʪ ï 0,1-0,3 ʤ/ʛʦʜ, ʭʦʪʷ ʚ ʦʪʜʝʣʴʥʳʭ ʪʦʯʢʘʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʩʤʝʱʝʥʠʝ ʙʝʨʝʛʘ 

ʥʘ 1 ʤ ʠ ʙʦʣʝʝ. ʊʘʢ, ʥʘ ʫʯʘʩʪʢʝ ʨʝʢʠ ʐʘʨʢʘʥ ʫ ʜ. ʊʠʪʦʚʦ (ʧʦʨʷʜʦʢ 5,6) ʩʨʝʜʥʠʡ ʤʘʢʩʠ-

ʤʘʣʴʥʳʡ ʨʘʟʤʳʚ ʚ 2000 ʠ ʚ 2003 ʛʦʜʘʭ ʧʨʝʚʳʩʠʣ 2 ʤ. ʅʘ ʨʝʢʝ ɸʜʘʤʢʘ ʫ ʩ. ɻʨʘʭʦʚʦ (ʧʦ-

ʨʷʜʦʢ 3,8) ʩʨʝʜʥʠʡ ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʳʚ ʚ 2011 ʛʦʜʫ ʩʦʩʪʘʚʠʣ 4,2 ʤ, ʘ ʥʘ ʨ. ɸʛʨʳʟʢʘ ʫ 

ʜ. ɹʘʛʨʘʰ-ɹʠʛʨʘ (ʧʦʨʷʜʦʢ 4,5) ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʳʚ ʚ 2003 ʛʦʜʫ ʩʦʩʪʘʚʠʣ 8,1 ʤ, ʯʪʦ 

ʙʳʣʦ ʚʳʟʚʘʥʦ ʧʨʦʨʳʚʦʤ ʟʝʤʣʷʥʦʡ ʜʘʤʙʳ ʚʳʰʝ ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʧʨʫʜʘ.ɸʥʘʣʠʟ ʩʨʝʜʥʝ-

ʛʦʜʦʚʳʭ ʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʨʘʟʤʳʚʦʚ (ʙʝʟ ʫʯʝʪʘ ʜʘʥʥʳʭ ʪʘʭʝʦʤʝʪʨʠʯʝʩʢʦʡ ʩʲʝʤʢʠ) ʟʘ 24-

ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʪʤʝʯʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʫʤʝʥʴʰʝʥʠʷ ʚʝʣʠ-

ʯʠʥ ʨʘʟʤʳʚʘ. ʇʨʠ ʵʪʦʤ ʜʘʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʧʨʦʷʚʣʷʝʪʩʷ ʜʣʷ ʛʨʫʧʧʳ 

ʤʘʣʳʭ ʨʝʢ ʩ ʧʦʨʷʜʢʦʤ 6,1ï9,0. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʵʪʦ ʩʚʷʟʘʥʦ ʩʦ ʩʥʠʞʝʥʠʝʤ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʠ ʧʦʣʦʚʦʜʥʦʛʦ ʩʪʦʢʘ ʥʘ ʠʟʫʯʘʝʤʳʭ ʨʝʢʘʭ. ɺʦʟʤʦʞʥʦ, ʯʪʦ ʫʯʘʩʪʢʠ ʘʢʪʠʚʥʦʛʦ 

ʨʘʟʤʳʚʘ ʤʦʛʣʠ ʩʤʝʩʪʠʪʴʩʷ ʟʘ ʧʨʦʰʝʜʰʝʝ ʚʨʝʤʷ ʦʪ ʤʝʩʪ ʩ ʨʝʧʝʨʥʳʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ ʥʘ 

ʥʠʞʝ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʠʟʣʫʯʠʥʳ. ʆ ʩʤʝʱʝʥʠʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʨʘʟʤʳʚʘ ʚ ʩʪʦʨʦʥʫ 

ʥʠʞʥʝʛʦ ʢʨʳʣʘ ʠʟʣʫʯʠʥʳ ʫʢʘʟʳʚʘʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʚ ʥʘʙʣʶʜʝʥʠʷʭ ʥʘ ʨ. ʂʝʨʞʝʥʝʮ ʚ ʅʠ-

ʞʝʛʦʨʦʜʩʢʦʤ ɿʘʚʦʣʞʴʝ. ʈʝʟʫʣʴʪʘʪʳ ʞʝ ʪʘʭʝʦʤʝʪʨʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʧʦʢʘʟʳʚʘʶʪ ʦʙʨʘʪʥʫʶ 

ʢʘʨʪʠʥʫ: ʚʝʣʠʯʠʥʳ ʨʘʟʤʳʚʦʚ (ʣʠʥʝʡʥʳʭ, ʧʣʦʱʘʜʥʳʭ ʠ ʦʙʲʝʤʥʳʭ), ʥʘʦʙʦʨʦʪ, ʠʤʝʶʪ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʪʨʝʥʜ [7]. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʠʝ ʨʘʟʤʳʚʳ ʜʣʷ ʤʥʦʛʠʭ ʨʝʢ ʟʘʨʝʛʠʩʪʨʠʨʦ-

ʚʘʥʳ ʚ 2012, 2013, 2016 ʠ 2021 ʛʦʜʘʭ, ʢʦʛʜʘ ʥʘ ʥʠʭ ʦʪʤʝʯʘʣʠʩʴ ʠ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦ-

ʣʦʚʦʜʴʷ. ʇʨʠ ʵʪʦʤ ʥʘ ʨ. ʂʳʨʳʢʤʘʩ (ʧʦʨʷʜʦʢ 8,4) ʚ 2021 ʛʦʜʫ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʨʝʢʦʨʜʥʘʷ 

ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʚʝʣʠʯʠʥʘ ʨʘʟʤʳʚʘ ï 8,14 ʤ.  

ɺʳʚʦʜʳ. 

ɿʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʤʥʦʛʦʣʝʪʥʠʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʬʦʥʝ ʦʙʱʝʛʦ ʥʠʩʭʦʜʷ-

ʱʝʛʦ ʪʨʝʥʜʘ ʦʪʯʝʪʣʠʚʦ ʚʳʜʝʣʷʶʪʩʷ 4 ʧʠʢʘ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʚʩʝ 

ʦʪʥʦʩʷʪʩʷ ʢ ʧʝʨʚʦʤʫ ʵʪʘʧʫ ʥʘʙʣʶʜʝʥʠʡ (1978ï1997 ʛʛ.). ɺʳʩʦʢʠʝ ʪʝʤʧʳ ʨʦʩʪʘ ʚʝʨʰʠʥ 

ʦʚʨʘʛʦʚ ʚ ʵʪʠ ʛʦʜʳ ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʧʦʣʦʚʦʜʥʦʛʦ ʩʪʦʢʘ ʠ ʟʥʘʯʠʪʝʣʴ-

ʥʦʡ ʜʦʣʝʡ ʧʘʰʥʠ ʥʘ ʠʭ ʚʦʜʦʩʙʦʨʘʭ. ʆʪʤʝʯʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʡ ʨʦʩʪ ʚʪʦʨʠʯʥʳʭ 

ʦʚʨʘʛʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʳʜʝʣʷʶʪʩʷ ʜʦʥʥʳʝ ʠ ʚʝʨʰʠʥʥʳʝ, ʠʤʝʶʱʠʝ ʦʙʰʠʨʥʳʝ ʚʦʜʦ-

ʩʙʦʨʥʳʝ ʧʣʦʱʘʜʠ. ʉʨʝʜʠ ʧʝʨʚʠʯʥʳʭ ʦʚʨʘʛʦʚ ʤʘʢʩʠʤʘʣʴʥʳʝ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʭʘʨʘʢʪʝʨʥʳ 

ʜʣʷ ʧʨʠʚʦʜʦʨʘʟʜʝʣʴʥʳʭ (ʩʢʣʦʥʦʚʳʭ) ʦʚʨʘʛʦʚ, ʨʘʟʤʳʚʘʶʱʠʭ ʜʝʣʶʚʠʘʣʴʥʦ-

ʩʦʣʠʬʣʶʢʮʠʦʥʥʳʝ ʩʫʛʣʠʥʢʠ. 

ɸʥʘʣʠʟ ʤʥʦʛʦʣʝʪʥʠʭ (2000ï2023 ʛʛ.) ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʨʫʩ-

ʣʦʚʳʭ ʜʝʬʦʨʤʘʮʠʡ ʥʘ ʨʝʢʘʭ ʋʜʤʫʨʪʠʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʢʦʨʦʩʪʠ ʙʦʢʦʚʦʛʦ ʩʤʝʱʝʥʠʷ ʙʝʨʝ-

ʛʦʚ ʚʘʨʴʠʨʫʶʪ ʚ ʙʦʣʴʰʦʤ ʜʠʘʧʘʟʦʥʝ: ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʩʘʥʪʠʤʝʪʨʦʚ ʜʦ ʤʥʦʛʠʭ ʤʝʪʨʦʚ (10-

15 ʤ/ʛʦʜ). ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʟʤʳʚʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʟʘʚʠʩʠʪ ʚʦʜʥʦʩʪʠ ʨʝʢʠ, ʢʦʪʦʨʘʷ 

ʯʘʩʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʨʷʜʢʦʤ ʚʦʜʦʪʦʢʘ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʨʘʟʤʳʚʳ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʨʝʢ ʩ 

ʧʦʨʷʜʢʦʤ ʚʳʰʝ 14 (ʧʦ ʩʭʝʤʝ ɸ. ʐʘʡʜʝʛʛʝʨʘ), ʜʦʩʪʠʛʘʶʱʠʝ 12-15 ʤ/ʛʦʜ, ʘ ʩʨʝʜʥʝʛʦʜʦ-

ʚʳʝ ʟʥʘʯʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ 3-5 ʤ/ʛʦʜ. ɼʣʷ ʩʨʝʜʥʠʭ ʨʝʢ (ʩ ʧʦʨʷʜʢʦʤ 9-14) ʤʘʢʩʠʤʘʣʴʥʳʝ 

ʚʝʣʠʯʠʥʳ ʨʘʟʤʳʚʦʚ ʩʦʩʪʘʚʣʷʶʪ 6-8 ʤ/ʛʦʜ, ʘ ʩʨʝʜʥʝʛʦʜʦʚʳʝ ï 1-3 ʤ/ʛʦʜ. ɼʣʷ ʤʘʣʳʭ ʨʝʢ ʩ 

ʧʦʨʷʜʢʦʤ 6-9 ʤʘʢʩʠʤʘʣʴʥʳʝ ʨʘʟʤʳʚʳ ʜʦʩʪʠʛʘʣʠ 5,5 ʤ/ʛʦʜ, ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʚʘʨʴʠʨʦʚʘʣʠ ʚ 

ʧʨʝʜʝʣʘʭ 0.4-0.6 ʤ/ʛʦʜ. ʅʘ ʦʯʝʥʴ ʤʘʣʳʭ ʨʝʢʘʭ (ʧʦʨʷʜʦʢ 6 ʠ ʤʝʥʝʝ) ʤʘʢʩʠʤʘʣʴʥʳʝ ʩʢʦʨʦ-

ʩʪʠ ʨʘʟʤʳʚʘ ʙʝʨʝʛʦʚ ʜʦʩʪʠʛʘʣʠ ʜʦ 4.2 ʤ/ʛʦʜ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʜʦ 8.1 ʤ/ʛʦʜ ʧʨʠ 

ʪʝʭʥʦʛʝʥʥʦʤ ʚʤʝʰʘʪʝʣʴʩʪʚʝ, ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʚʝʣʠʯʠʥʳ ʨʘʟʤʳʚʦʚ ʩʦʩʪʘʚʣʷʣʠ ʦʙʳʯʥʦ 0,1 

ï 0,3 ʤ/ʛʦʜ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʴ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʟʘ ʩʯʝʪ ʛʨʘʥʪʘ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ 

ʬʦʥʜʘ ˉ 23-27-00194, https://rscf.ru/project/23-27-00194. 

 

https://rscf.ru/project/23-27-00194
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ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, ʈʦʩʩʠʷ 

 

ɺʚʝʜʝʥʠʝ. ʈʘʙʦʪʘ ʵʪʦ ʧʨʦʜʦʣʞʝʥʠʝ ʘʚʪʦʨʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ç ʃʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘ-

ʥʠʝ ʈʦʩʩʠʠè, çʅʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʘè, ç ʇʨʠʨʦʜʘ ʚ ʛʨʘʥʠʮʘʭ: ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʘ ʠ ʧʘ-

ʨʘʜʠʛʤʘ ʣʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʝè, çʋʯʝʥʠʝ ʉʪʘʨʦʞʠʣʦʚʘ ʦ ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʳ ʧʣʘʥʝ-

ʪʳ ɿʝʤʣʷè, çʅʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʘ ï ʬʫʥʜʘʤʝʥʪ ʧʨʘʢʪʠʢ ʟʝʤʣʝʜʝʣʠʷ ʧʣʘʥʝʪʳ ɿʝʤʣʷè, 

çʅʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʘ ʧʨʠʦʨʠʪʝʪʥʘʷ ʦʩʥʦʚʘ ʨʘʟʚʠʪʠʷ ʧʦʯʚʦʚʝʜʝʥʠʷè ʠ ʜʨʫʛʠʭ. ʆʥʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʥʦʚʦʤʫ ʚ ʈʦʩʩʠʠ ʠ ʤʠʨʝ ʥʘʫʯʥʦ-

ʧʨʠʢʣʘʜʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦ ʤʦʜʝʣʷʤ ʧʨʠʨʦʜʳ (ʣʘʥʜʰʘʬʪʘʤ) ʢʘʢ ʬʫʥʜʘʤʝʥʪʘ ʧʨʘʢʪʠʢ 

ʦʪʨʘʩʣʝʚʦʛʦ ʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʩʚʦʝʥʠʷ, ʵʢʦʣʦʛʠʠ, ʧʦʯʚʦʚʝʜʝʥʠʷ ʧʣʘʥʝʪʳ ɿʝʤʣʷ ʠ ʨʘʟʚʠ-

ʪʠʷ ʚ ʮʝʣʦʤ ʣʶʙʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʯʚʦʚʝʜʝʥʠʷ, ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʤʦʥʠʪʦʨʠʥʛʘ, ʧʦʯʚʝʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʦʚ. ɺʩʝ ʦʪʤʝʯʝʥʥʳʝ ʚʳʰʝ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʘʟʨʘʙʦʪʢʠ 

ʣʘʥʜʰʘʬʪʥʦ-ʧʨʠʢʣʘʜʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʥʘʮʝʣʝʥʳ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʟʘʜʘʯ ʧʦ ʦʩʚʦʝʥʠʶ, ʨʘʟʚʠʪʠʶ ʣʶʙʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʩʚʦʝʥʠʷ ʠ ʩʦʟʜʘʥʠʶ 

ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʵʢʦʣʦʛʠʠ ʜʣʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʮʠʚʠʣʠʟʘʮʠʡ ɽʚʨʘʟʠʠ ʠ ʧʣʘʥʝʪʳ ɿʝʤʣʷ. 

ʈʘʙʦʪʘ ʩʚʷʟʘʥʘ ʩ ʫʩʠʣʝʥʠʝʤ ʦʩʚʦʝʥʠʷ ʈʦʩʩʠʠ ʠ ʦʩʦʙʝʥʥʦ ʩ ʧʣʘʥʘʤʠ ʨʘʟʚʠʪʠʷ ʠ ʦʩʚʦʝʥʠʷ 
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ʝʸ ʚʦʩʪʦʯʥʳʭ ʨʝʛʠʦʥʦʚ. ʇʣʘʥʳ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ ʧʦʪʨʝʙʦʚʘʣʠ ʦʪ ʥʘʫʢʠ, ʧʨʘʢʪʠʢʠ ʠ ʦʙ-

ʨʘʟʦʚʘʥʠʷ ʥʦʚʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ, ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʨʝʰʝʥʠʠ 

ʟʘʜʘʯ ʧʨʘʢʪʠʢ ʦʩʚʦʝʥʠʷ. ʆʪʤʝʯʝʥʥʦʝ ʦʧʨʝʜʝʣʠʣʦ ʨʘʟʨʘʙʦʪʢʠ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʤʝʞʜʫʥʘ-

ʨʦʜʥʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʮʝʥʪʨʘ ʠ ʟʘʚ. ʢʘʬʝʜʨʦʡ ʧʦʯʚʦʚʝʜʝʥʠʷ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʬʝʜʝ-

ʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʝʩʩʦʨʘ ɺ. ʉʪʘʨʦʞʠʣʦʚʘ. ɺ 2023 ʛʦʜʫ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʧʘ-

ʨʘʜʠʛʤʘ çʃʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʝ ʈʦʩʩʠʠè, ʨʘʟʨʘʙʦʪʘʥʳ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʠ ʚʳʜʝʣʝʥʳ 

ʥʦʚʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʦʙʦʣʦʯʢʘ çʅʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʘè, çʅʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʘ ï ʧʨʠʦʨʠ-

ʪʝʪʥʘʷ ʦʩʥʦʚʘ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʯʚʦʚʝʜʝʥʠʷè ʠ ʨʝʰʝʥʠʷ ʣʦʢʘʣʴ-

ʥʳʭ, ʨʝʛʠʦʥ6ʘʣʴʥʳʭ ʠ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʛʝʦʛʨʘʬʠʠ, ʵʢʦʣʦʛʠʠ ʧʦʯʚ, ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʤʦʥʠʪʦʨʠʥʛʘ, ʧʦʯʚʝʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʦʚ. ʆʥʠ ʢʘʢ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʟʥʘʥʠʡ ʦʧʨʝʜʝʣʠʣʠ ʦʙʦʙʱʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ (ʥʝ ʪʦʣʴʢʦ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʥʦ ʠ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʙʦʣʝʝ 30 ʧʦʣʝʚʳʭ 

ʩʝʟʦʥʦʚ, ʠ ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʢʦʤʧʣʝʢʩʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ) ʠ ʨʘʟʨʘʙʦʪʢʫ ʥʘ 

ʦʩʥʦʚʝ ʟʥʘʥʠʡ ʦ ʥʠʭ ʫʯʝʥʠʷ ʦ ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʝ ʢʘʢ ʛʣʦʙʘʣʴʥʦʛʦ, ʨʝʛʠʦʥʘʣʴʥʦʛʦ, ʣʦ-

ʢʘʣʴʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʧʨʘʢʪʠʢ ʦʩʚʦʝʥʠʷ ʠ ʚ ʪʦʤ ʯʠʩʣʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʤʦʥʠʪʦʨʠʥʛʘ, 

ʧʦʯʚʝʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʦʚ ʧʣʘʥʝʪʳ ɿʝʤʣʷ. ʆʥʦ ʧʦʣʫʯʠʣʦ ʥʘʟʚʘʥʠʝ 

çʋʯʝʥʠʝ ʉʪʘʨʦʞʠʣʦʚʘ ʦ ʥʦʦʣʘʥʜʰʘʬʥʦʩʬʝʨʝ ʧʣʘʥʝʪʳ ɿʝʤʣʷè, ʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʫʯʝʥʠʝ ʦ ʬʫʥʜʘʤʝʥʪʝ ʣʶʙʳʭ ʧʨʘʢʪʠʢ ʦʩʚʦʝʥʠʷ ʠ ʨʝʰʝʥʠʷ ʣʦʢʘʣʴʥʳʭ, ʨʝʛʠʦ-

ʥʘʣʴʥʳʭ ʠ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʛʝʦʛʨʘʬʠʠ, ʵʢʦʣʦʛʠʠ ʧʦʯʚ ʠ ʚ ʪʦʤ ʯʠʩʣʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, 

ʤʦʥʠʪʦʨʠʥʛʘ, ʧʦʯʚʝʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʦʚ. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʠ ʚʳʜʝʣʝʥʘ ʛʣʦʙʘʣʴʥʘʷ ʩʬʝʨʘ ʠ ʚʳʜʝʣʝʥ ʢʘʪʝʛʦ-

ʨʠʯʝʩʢʠ ʚʘʞʥʳʡ ʬʫʥʜʘʤʝʥʪ ʧʨʘʢʪʠʢ ʦʩʚʦʝʥʠʷ ʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʛʝʦʛʨʘʬʠʠ, ʵʢʦʣʦʛʠʠ 

ʧʦʯʚ, ʘ ʪʘʢʞʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʤʦʥʠʪʦʨʠʥʛʘ, ʧʦʯʚʝʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢ-

ʪʦʚ ʥʝ ʪʦʣʴʢʦ ʈʦʩʩʠʠ, ʥʦ ʠ ʧʣʘʥʝʪʳ ɿʝʤʣʷ. ʇʦ ʙʦʣʴʰʦʤʫ ʩʯʝʪʫ ʚʳʜʝʣʝʥʥʘʷ ʩʬʝʨʘ ʢʘʢ 

ʛʣʦʙʘʣʴʥʳʡ ʬʫʥʜʘʤʝʥʪ ʧʨʘʢʪʠʢ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠ ʦʪʨʘʩʣʝʚʦʛʦ ʦʩʚʦʝʥʠʷ ʧʦʟʚʦʣʠʪ ʯʝʣʦʚʝ-

ʯʝʩʪʚʫ ʦʙʦʙʱʠʪʴ ʠ ʦʙʦʙʱʘʪʴ ʥʘʢʦʧʣʝʥʥʳʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʧʦ ʦʩʚʦʝʥʠʶ ʩʬʝʨʳ 

ʥʝ ʪʦʣʴʢʦ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥ, ʥʘʧʨʠʤʝʨ ʈʦʩʩʠʠ, ʥʦ ʠ ʮʠʚʠʣʠʟʘʮʠʡ ʚ ʮʝʣʦʤ. ʕʪʦ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʫʯʘʪʴ ʠ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ ʛʝʦʛʨʘʬʠʠ, ʵʢʦʣʦʛʠʠ ʧʦʯʚ, ʪʨʘʥʩ-

ʬʦʨʤʘʮʠʠ, ʤʦʥʠʪʦʨʠʥʛʘ, ʧʦʯʚʝʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩ ʫʯʝʪʦʤ ʠʟʫʯʝʥʠʷ ʧʨʠʨʦ-

ʜʳ (ʣʘʥʜʰʘʬʪʦʚ) ʥʘ ʫʨʦʚʥʝ ʪʘʢʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʠʭ ʩʦʜʝʨʞʘʥʠʷ, ʢʘʢ ʚʝʱʝʩʪʚʝʥʥʳʝ ʢʦʤ-

ʧʣʝʢʩʳ ʣʠʪʦʩʬʝʨʳ, ʪʝʢʪʦʥʠʢʠ, ʨʝʣʴʝʬʘ, ʢʣʠʤʘʪʘ, ʚʦʜ, ʧʦʯʚ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʙʠʦʮʝʥʦ-

ʟʦʚ. ʅʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʨʦʚʥʷʭ, ʥʘʤʝʪʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠ ʜʦʩʪʦʡʥʳʝ ʧʫʪʠ ʦʩʚʦʝʥʠʷ ʪʝʨ-

ʨʠʪʦʨʠʡ ʠ ʫʞʝ ʩʝʛʦʜʥʷ ʧʨʠʥʷʪʴ ʤʝʨʳ ʧʦ ʧʫʪʷʤ ʩʦʭʨʘʥʝʥʠʷ ʫʞʝ ʩʝʛʦʜʥʷ ʪʨʘʥʩʬʦʨʤʠʨʫʝ-

ʤʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʧʨʘʢʪʠʢ ʦʩʚʦʝʥʠʷ ʧʣʘʥʝʪʳ ɿʝʤʣʷ ï ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʳ ʠ ʫʞʝ ʩʝʛʦʜʥʷ 

ʥʘʤʝʪʠʪʴ ʧʫʪʠ ʨʝʰʝʥʠʷ ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʦʩʚʦʝʥʠʠ ʧʨʦʙʣʝʤ ʩʦʭʨʘʥʝʥʠʷ ʮʠʚʠʣʠʟʘʮʠʡ 

ɿʝʤʣʠ. 

ʎʝʣʴ ʧʫʙʣʠʢʘʮʠʠ ð ʦʙʦʩʥʦʚʘʪʴ ʚ ʈʦʩʩʠʡʩʢʦʡ ʥʘʫʢʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʩʩʤʘʪʨʠ-

ʚʘʪʴ ʠ ʧʨʠʤʝʥʷʪʴ ʥʦʚʫʶ ʥʘʫʯʥʦ-ʧʨʠʢʣʘʜʥʫʶ ʧʘʨʘʜʠʛʤʫ çʣʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʝ ʈʦʩ-

ʩʠʠè, çʅʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʫè ʠ çʋʯʝʥʠʝ ʉʪʘʨʦʞʠʣʦʚʘ ʦ ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʝ ʧʣʘʥʝʪʳ 

ɿʝʤʣʷè ʢʘʢ ʦʩʥʦʚʫ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʝʡ ʦʩʚʦʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʩʠʩʪʝʤ 

ʪʝʨʨʠʪʦʨʠʡ, ʘ ʪʘʢʞʝ ʫʞʝ ʩʝʛʦʜʥʷ ʥʘʤʝʪʠʪʴ ʧʫʪʠ ʨʝʰʝʥʠʷ ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʦʩʚʦʝʥʠʠ 

ʧʨʦʙʣʝʤ ʩʦʭʨʘʥʝʥʠʷ ʮʠʚʠʣʠʟʘʮʠʡ ɿʝʤʣʠ.  

ʉʯʠʪʘʪʴ ʠʭ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʦʩʥʦʚʦʡ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ, ʦʧʨʝʜʝ-

ʣʷʶʱʝʡ ʙʘʟʦʚʳʝ ʣʘʥʜʰʘʬʪʥʳʝ ʤʦʜʝʣʠ ʦʩʥʦʚ ʤʦʜʝʣʝʡ ʦʩʚʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʤʘʪʝʨʠʘʣ ʧʦ ʣʘʥʜʰʘʬʪʘʤ, ʧʦʣʫʯʝʥʥʳʡ ʙʣʘ-

ʛʦʜʘʨʷ ʨʘʙʦʪ ʧʦ ʊʠʭʦʦʢʝʘʥʩʢʦʤʫ ʣʘʥʜʰʘʬʪʥʦʤʫ ʧʦʷʩʫ (doi:10.18411/a-2017-089), 

(https://doi.org/10.18411/a-2017-089), ʘ ʪʘʢʞʝ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʘʨʘʜʠʛʤ: ʦʙʱʝʡ ɼʘʣʴʥʝʚʦ-

ʩʪʦʯʥʦʡ ʣʘʥʜʰʘʬʪʥʦʡ ʧʘʨʘʜʠʛʤʳ ʠ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʡ ʣʘʥʜʰʘʬʪʥʦʡ ʧʘʨʘʜʠʛʤʳ ʠʥʜʠʢʘ-

https://doi.org/10.18411/a-2017-089
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ʮʠʠ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ (doi:10.18411/lj-05-2020-26), ʨʘʟʨʘʙʦʪʦʢ ʧʦ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʤʫ 

ʦʮʠʬʨʦʚʘʥʥʦʤʫ ʣʘʥʜʰʘʬʪʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʠʥʜʠʢʘʮʠʠ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʛʝʦʵʢʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʶʛʘ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʈʦʩʩʠʠ (doi:10.18411/lj-05-

2020-27), çʆ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʥʷʪʠʷ ʢ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʥʦʚʫʶ ʣʘʥʜʰʘʬʪʥʫʶ 

ʩʪʨʘʪʝʛʠʶ ʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʛʝʦʩʠʩʪʝʤʳ ʢʦʥʪʠʥʝʥʪ-ʄʠʨʦʚʦʡ ʦʢʝʘʥè 

(doi: 10.24412/1728-323X-2021-2-36-43) ʠ ʨʘʟʨʘʙʦʪʦʢ çʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ 

ʪʝʨʨʠʪʦʨʠʡ: ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʛʝʦʩʠʩʪʝʤʳ ɺʦʩʪʦʢ 

ʈʦʩʩʠʠ-ʄʠʨʦʚʦʡ ʦʢʝʘʥ (DOI: 10.24412/1728-323X-2021-4-48-59); ʠ ʚ ʮʝʣʦʤ ʨʘʙʦʪ 

çʃʘʥʜʰʘʬʪʦʚʝʜʝʥʠʝ: ʩʪʨʘʪʝʛʠʷ, ʦʧʳʪ ʧʨʘʢʪʠʢ ʚ ʦʩʚʦʝʥʠʠ ʪʝʨʨʠʪʦʨʠʡ ʛʝʦʩʠʩʪʝʤ ʢʦʥʪʠ-

ʥʝʥʪ-ʤʠʨʦʚʦʡ ʦʢʝʘʥè (ID: 45641013). ʇʨʠʤʝʥʷʣʠʩʴ ʘʚʪʦʨʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ ʧʦ çʃʘʥʜ-

ʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʝ ʈʦʩʩʠʠè, çʅʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʝè ʠ çʫʯʝʥʠʶ ʉʪʘʨʦʞʠʣʦʚʘ ʦ ʥʦ-

ʦʣʘʥʜʰʘʬʪʦʩʬʝʨʝ ʧʣʘʥʝʪʳ ɿʝʤʣʷè. 

ʆʙʱʝʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʘʷ ʦʩʥʦʚʘ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʡ 

ʣʘʥʜʰʘʬʪʥʦʡ ʰʢʦʣʦʡ ʧʨʦʬʝʩʩʦʨʘ ʉʪʘʨʦʞʠʣʦʚʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʨʘʮʠʦʥʘʣʴʥʦʝ ʦʩʚʦʝ-

ʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʡ, ʤʠʥʠʤʠʟʘʮʠʶ ʛʣʦʙʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʦʩʣʝʜ-

ʩʪʚʠʡ ʠʟʤʝʥʝʥʠʷ ʧʨʠʨʦʜʳ ʠ ʦʙʱʝʩʪʚʘ, ʧʦʠʩʢ ʠ ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ ʚ 

ʫʩʪʦʡʯʠʚʦʤ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤ ʠ ʙʝʟʦʧʘʩʥʦʤ ʨʘʟʚʠʪʠʠ ʦʙʰʠʨʥʦʛʦ ʨʝʛʠʦ-

ʥʘ. 

ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠ ʚʳʜʝʣʝʥʠʠ ʧʨʠʦʨʠʪʝʪʥʦʡ ʦʩʥʦʚʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜʦʣʦ-

ʛʠʷ ʥʦʚʦʡ ʣʘʥʜʰʘʬʪʥʦʡ ʩʪʨʘʪʝʛʠʠ ʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʛʝʦʩʠʩʪʝʤʳ ʢʦʥʪʠ-

ʥʝʥʪ-ʄʠʨʦʚʦʡ ʦʢʝʘʥ. ʕʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʝ ʙʘʟʦʚʳʝ ʧʦʜʭʦʜʳ ʢ ʝʸ ʨʘʟ-

ʨʘʙʦʪʢʝ ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ, ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʣʘʥʜʰʘʬʪʥʦʡ ʥʘʫʯʥʦ-

ʧʨʠʢʣʘʜʥʦʡ ʧʘʨʘʜʠʛʤʳ çʣʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʝ ʈʦʩʩʠʠè, ʨʘʟʨʘʙʦʪʦʢ ʧʦ çʅʦʦʣʘʥʜ-

ʰʘʬʪʦʩʬʝʨʝè ʠ çʫʯʝʥʠʶ ʉʪʘʨʦʞʠʣʦʚʘ ʦ ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʝ ʧʣʘʥʝʪʳ ɿʝʤʣʷè ʨʘʟʨʘʙʦ-

ʪʘʥʥʳʭ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʡ ʣʘʥʜʰʘʬʪʥʦʡ ʰʢʦʣʦʡ ʧʨʦʬʝʩʩʦʨʘ ʉʪʘʨʦʞʠʣʦʚʘ.  

ʇʨʠʤʝʥʷʣʠʩʴ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʦʚʦʡ ʥʘʫʯʥʦ-ʧʨʠʢʣʘʜʥʦʡ ʧʘʨʘʜʠʛʤʳ 

çʣʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʝ ʈʦʩʩʠʠè, ʥʦʚʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʠ ɿʝʤʣʠ çʅʦʦʣʘʥʜ-

ʰʘʬʪʦʩʬʝʨʳè ʠ çʋʯʝʥʠʷ ʉʪʘʨʦʞʠʣʦʚʘ ʦ ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʝ ʧʣʘʥʝʪʳ ɿʝʤʣʷè ʢ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʪʝʨʨʠʪʦʨʠʡ, ʨʝʟʫʣʴʪʘʪʳ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʢʦʥʩʝʨʚʘʪʠʚʥʳʭ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ ʚʥʫʪʨʝʥʥʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʢʘʞʜʦʛʦ ʣʘʥʜʰʘʬʪʘ, ʩʦʩʪʘʚʣʝʥʠʷ ʠʭ ʧʘʩʧʦʨʪʘ ʠ 

ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʦʧʦʨʥʦʤʫ ʣʘʥʜʰʘʬʪʥʦʤʫ çʬʫʥʜʘʤʝʥʪʫè ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʜʦʩʪʠʞʝʥʠʝ ʟʘʷʚʣʝʥʥʳʭ ʮʝʣʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩ ʦʧʦʨʥʳ-

ʤʠ ʫʟʣʦʚʳʤʠ ʣʘʥʜʰʘʬʪʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʦʩʚʦʝʥʠʷ, ʚʳʩʪʫʧʘʶʱʠʭ ʠʩʪʦʯʥʠʢʦʤ ʠʟʤʝʥʝ-

ʥʠʡ ʠ ʨʘʟʤʝʱʝʥʠʷ ʢʦʥʢʫʨʝʥʪʥʦʩʧʦʩʦʙʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʢʦʤʧʘʥʠʡ.  

ɿʥʘʯʠʤʳʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʦʩʥʦʚʫ ʨʘʩʩʤʦʪʨʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʚ ʨʘʙʦʪʝ ʦʩʥʦʚ ʢ ʠʟʫʯʝʥʠʶ ʦʩʚʦʝʥʠʷ, ʧʦʣʦʞʝʥʳ ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʨʘʢʪʠʯʝʩʢʫʶ ʨʝʘʣʠ-

ʟʘʮʠʶ ʣʘʥʜʰʘʬʪʥʦʛʦ ʤʝʪʦʜʘ ʤʥʦʛʦʣʝʪʥʠʝ ʘʚʪʦʨʩʢʠʝ ʧʦʣʝʚʳʝ ʛʝʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʥʘʫʯʥʳʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʰʠʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʢʨʘ-

ʠʥʥʦʡ ʟʦʥʳ ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʢʣʶʯʘʶʪ ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʉʠʭʦʪʵ-ɸʣʠʥʩʢʦʡ, ʉʘʭʘʣʠʥʩʢʦʡ, ʂʘʤʯʘʪʩʢʦʡ, ɸʥʘʜʳʨʩʢʦʡ ʣʘʥʜʰʘʬʪʥʳʭ ʦʙʣʘʩʪʝʡ. ɺ 

ʮʝʣʦʤ ʦʪʤʝʪʠʤ, ʯʪʦ ʧʦʣʫʯʝʥ ʤʘʪʝʨʠʘʣ ʚ ʩʠʩʪʝʤʝ ʣʘʥʜʰʘʬʪ, ʚʠʜ, ʨʦʜ, ʧʦʜʢʣʘʩʩ, ʢʣʘʩʩ, 

ʪʠʧ, ʦʢʨʫʛ, ʧʨʦʚʠʥʮʠʷ, ʦʙʣʘʩʪʴ, ʧʦʷʩ ʣʘʥʜʰʘʬʪʦʚ. ʇʨʠ ʦʙʦʩʥʦʚʘʥʠʠ ʧʨʠʤʝʥʝʥʠʷ ʤʘʪʝ-

ʨʠʘʣʦʚ ʧʦ ʪʘʢʩʦʥʘʤ ʧʨʠ ʦʙʦʩʥʦʚʘʥʠʠ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʦʡ ʧʘʨʘʜʠʛʤʳ çʣʘʥʜʰʘʬʪʦʧʦʣʴʟʦ-

ʚʘʥʠʝ ʈʦʩʩʠʠè, ʥʦʚʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʠ ɿʝʤʣʠ çʅʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʳè ʠ çʋʯʝʥʠʷ 

ʉʪʘʨʦʞʠʣʦʚʘ ʦ ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʝ ʧʣʘʥʝʪʳ ɿʝʤʣʷè ʢ ʦʩʚʦʝʥʠʶ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʘʪʝ-

ʨʠʘʣʳ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʜʭʦʜʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʣʘʥʜʰʘʬʪʥʦʡ 

ʠʥʜʠʢʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʷ ʚʝʢʪʦʨʥʦ-ʩʣʦʝʚʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʠ 
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ʤʘʪʝʨʠʘʣʦʚ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʦʩʚʦʝʥʠʷ ʠ ʚ ʪʦʤ ʯʠʩ-

ʣʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʫ, ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʶ, ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʦʯʚ ʠ ʜʨ. [1-

17]. 

ʈʝʟʫʣʴʪʘʪʳ. ʇʦʣʫʯʝʥ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʘʢʪʠʢ ʨʘʩʩʤʦʪʨʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʠʟʫ-

ʯʝʥʠʷ ʦʩʚʦʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʮʠʬʨʦʚʘʥʥʫʶ ʚʝʢʪʦʨʥʦ-ʩʣʦʝʚʫʶ ʤʦʨ-

ʬʦʣʦʛʠʯʝʩʢʫʶ ʣʘʥʜʰʘʬʪʥʫʶ ʦʩʥʦʚʫ. ʊʘʢʠʝ ʦʩʥʦʚʳ ʢʘʢ ʚ ʮʝʣʦʤ ʧʦ ʧʦʷʩʫ, ʪʘʢ ʠ ʧʦ ʝʛʦ 

ʦʪʜʝʣʴʥʳʤ ʨʝʛʠʦʥʘʤ ʧʦʣʫʯʝʥʳ (ʉʠʭʦʪʵ-ʘʣʠʥʩʢʦʡ, ʉʘʭʘʣʠʥʩʢʦʡ ʣʘʥʜʰʘʬʪʥʳʤ ʦʙʣʘʩʪʷʤ 

ʠ ʜʨ.). ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʧʦʣʫʯʝʥʳ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʮʠʬʨʦʚʘʥʥʳʝ ʚʝʢ-

ʪʦʨʥʦ-ʩʣʦʝʚʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʣʘʥʜʰʘʬʪʥʳʝ ʤʦʜʝʣʠ (ʚʝʢʪʦʨʥʦ-ʩʣʦʝʚʳʝ ʣʘʥʜʰʘʬʪʥʳʝ 

ʢʘʨʪʳ), ʢʦʪʦʨʳʝ ʥʘ ʮʠʬʨʦʚʦʤ ʫʨʦʚʥʝ ʜʘʶʪ ʟʥʘʥʠʝ ʩʪʨʦʝʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥ-

ʩʪʚʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʦʙʲʝʢʪʘ:  

- ʢʘʨʪʘ ʣʘʥʜʰʘʬʪʦʚ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ, ʦʙʣʘʩʪʝʡ ʠ ʧʨʠʣʝʛʘʶ-

ʱʠʭ ʤʦʨʝʡ ʚ ʤʘʩʰʪʘʙʝ 1: 3 000 000 (ʘʚʪʦʨ ɺʘʣʝʨʠʡ ʉʪʘʨʦʞʠʣʦʚ). ʅʘ ʢʘʨʪʝ ʪʘʢʞʝ ʚʳʜʝ-

ʣʝʥʳ ʣʘʥʜʰʘʬʪʥʳʝ ʦʙʣʘʩʪʠ: ʉʠʭʦʪʵ-ɸʣʠʥʩʢʘʷ, ʅʠʞʥʝʘʤʫʨʩʢʘʷ, ʇʨʠʦʭʦʪʩʢʘʷ, ʂʦʣʳʤ-

ʩʢʘʷ, ɸʥʘʜʳʨʴʩʢʘʷ, ʏʫʢʦʪʩʢʘʷ, ʂʦʨʷʢʩʢʘʷ, ʂʘʤʯʘʪʩʢʘʷ, ʉʘʭʘʣʠʥʩʢʘʷ ʠ ʜʨʫʛʠʝ. ʌʦʨʤʫʣʠ-

ʨʫʶʪʩʷ ʠ ʚʳʜʝʣʝʥʳ ʩʦʧʨʷʞʝʥʥʳʝ ʩ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ ʦʙʣʘʩʪʷʤʠ, ʧʨʦʚʠʥʮʠʷʤʠ, ʦʢʨʫ-

ʛʘʤʠ ʦʙʣʘʩʪʠ, ʧʨʦʚʠʥʮʠʠ, ʦʢʨʫʛʘ ʊʠʭʦʦʢʝʘʥʩʢʠʭ ʦʢʨʘʠʥʥʳʭ ʤʦʨʝʡ; 

- ʣʘʥʜʰʘʬʪʥʘʷ ʢʘʨʪʘ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ ʤʘʩʰʪʘʙʘ 1:1 000 000 (ʘʚʪʦʨ ɺʘʣʝʨʠʡ 

ʉʪʘʨʦʞʠʣʦʚ, ʩʞʘʪʘʷ ʚʝʨʩʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʢʘʨʪʳ ʣʘʥʜʰʘʬʪʦʚ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ ʤʘʩʰʪʘʙʘ 

1:500 000); 

- ʢʘʨʪʘ ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ ʤʘʩʰʪʘʙʘ 1:1 000 000 

(ʘʚʪʦʨ ɺʘʣʝʨʠʡ ʉʪʘʨʦʞʠʣʦʚ). ɺʳʜʝʣʝʥʦ 54 ʦʢʨʫʛʘ, 8 ʧʨʦʚʠʥʮʠʡ, 4 ʦʙʣʘʩʪʠ; 

- ʥʘ ʦʩʥʦʚʝ ʙʘʟʦʚʦʡ ʢʘʨʪʳ ʣʘʥʜʰʘʬʪʦʚ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ (ʥʘ ʢʘʨʪʝ ʢʘʨʪʦʛʨʘʬʠ-

ʨʦʚʘʥʦ 3156 ʚʳʜʝʣʦʚ ʣʘʥʜʰʘʬʪʦʚ), ʪʘʢ ʢʘʢ ʦʥʘ ʮʠʬʨʦʚʘʷ, ʪʦ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʦʪʜʝʣʴʥʳʭ 

3156 ʢʘʨʪ ʧʦ ʚʩʝʤ ʚʳʜʝʣʝʥʥʳʤ ʥʘ ʢʘʨʪʝ ʚʳʜʝʣʘʤ ʣʘʥʜʰʘʬʪʦʚ. ʅʘ ʦʩʥʦʚʝ ʢʘʨʪʳ ʨʘʡʦʥʠ-

ʨʦʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʦʥʘ ʮʠʬʨʦʚʘʷ ʚʝʢʪʦʨʥʦ-ʩʣʦʝʚʘʷ, ʪʦ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʦʪʜʝʣʴʥʳʭ 66 ʢʘʨʪ 

ʣʘʥʜʰʘʬʪʥʳʭ ʝʜʠʥʠʮ ʨʘʡʦʥʠʨʦʚʘʥʠʷ; 

- ʚʧʝʨʚʳʝ ʜʣʷ ɸʟʠʘʪʩʢʦ-ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʨʝʛʠʦʥʘ ʠʟʜʘʥʘ (ʘʚʪʦʨ ɺʘʣʝʨʠʡ ʉʪʘʨʦ-

ʞʠʣʦʚ) ʦʙʲʷʩʥʠʪʝʣʴʥʘʷ ʟʘʧʠʩʢʘ ʢ ʢʘʨʪʝ ʣʘʥʜʰʘʬʪʦʚ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ ʤʘʩʰʪʘʙʘ 1: 

500 000. ɺ ʥʝʡ ʦʧʠʩʘʥʦ 3156 ʚʳʜʝʣʦʚ ʣʘʥʜʰʘʬʪʦʚ ʠ ʠʭ ʧʘʩʧʦʨʪʦʚ; 

- ʥʘ ʦʩʥʦʚʝ ʦʩʥʦʚʥʦʡ ʚʝʢʪʦʨʥʦ-ʩʣʦʝʚʦʡ ʢʘʨʪʳ ʣʘʥʜʰʘʬʪʦʚ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ ʩʦ-

ʩʪʘʚʣʝʥʳ ʯʘʩʪʥʳʝ ʚʝʢʪʦʨʥʦ-ʩʣʦʝʚʳʝ ʢʘʨʪʳ ʣʘʥʜʰʘʬʪʦʚ ʠ ʚʳʩʦʪʥʦ-ʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤ-

ʧʣʝʢʩʦʚ ʦʩʪʨʦʚʥʳʭ, ʦʟʝʨʥʳʭ ʠ ʛʦʨʥʳʭ ʚʦʜʦʩʙʦʨʦʚ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʩʪʘʚʣʝʥʘ ʢʘʨʪʘ ʣʘʥʜʰʘʬʪʦʚ ʠ ʚʳʩʦʪʥʦ-ʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚʦʜʦ-

ʩʙʦʨʘ ʦʟʝʨʘ ʍʘʥʢʘ; 

- ʣʘʥʜʰʘʬʪʥʘʷ ʢʘʨʪʘ ʦʩʪʨʦʚʘ ʉʘʭʘʣʠʥ ʚ ʤʘʩʰʪʘʙʝ 1: 500 000. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʢʘʨʪʘ ʫʞʝ ʠʟʜʘʥʘ, ʘ ʦʙʲʷʩʥʠʪʝʣʴʥʘʷ ʟʘʧʠʩʢʘ ʢ ʥʝʡ ʛʦʪʦʚʠʪʩʷ ʢ ʠʟʜʘʥʠʶ; 

- ʣʘʥʜʰʘʬʪʥʘʷ ʢʘʨʪʘ ʫʨʦʯʠʱ ʠ ʛʨʫʧʧ ʫʨʦʯʠʱ ʦ. ʈʫʩʩʢʠʡ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʥʝʤʫ 

ʦʩʪʨʦʚʦʚ ɺʣʘʜʠʚʦʩʪʦʢʩʢʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʤʘʩʰʪʘʙʘ 1: 25 000; 

- ʢʘʨʪʘ ʧʦʣʦʞʝʥʠʷ ʠ ʵʚʦʣʶʮʠʠ ʧʘʣʝʦʩʪʨʫʢʪʫʨ ʠ ʩʦʧʨʷʞʝʥʥʳʭ ʩ ʥʠʤʠ ʵʣʝʤʝʥʪʦʚ 

ʟʦʥʳ ʧʝʨʝʭʦʜʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ɸʟʠʠ ʢ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʧʣʠʪʝ.  

ʂʨʦʤʝ ʪʦʛʦ, ʧʦʣʫʯʝʥ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʦ ʧʘʩʧʦʨʪʠʟʠʨʦʚʘʥʥʳʤ ʠ ʩ 

ʧʨʦʚʝʜʝʥʥʦʡ ʠʥʜʠʢʘʮʠʝʡ ʣʘʥʜʰʘʬʪʘʤ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʠ ʠʭ ʩʪʨʫʢ-

ʪʫʨʘʤ ʚ ʩʠʩʪʝʤʝ ʣʘʥʜʰʘʬʪ, ʚʠʜ, ʨʦʜ, ʢʣʘʩʩ, ʪʠʧ, ʦʢʨʫʛ, ʧʨʦʚʠʥʮʠʷ, ʦʙʣʘʩʪʴ, ʧʦʷʩ, ʢʦʪʦ-

ʨʳʡ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʦʚ ʦʩʚʦʝʥʠʷ ʛʝʦʩʠʩʪʝʤʳ ʢʦʥʪʠʥʝʥʪ ˈ ʄʠʨʦ-

ʚʦʡ ʦʢʝʘʥ. 
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ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʤʝʥʥʦ ʩ ʧʦʷʚʣʝʥʠʝʤ ʦʪʤʝʯʝʥʥʳʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʟʥʦ-

ʤʘʩʰʪʘʙʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʣʘʥʜʰʘʬʪʥʳʝ ʤʦʜʝʣʠ, 

ʩʨʘʚʥʠʚʘʪʴ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʭ ʧʨʠʨʦʜʥʳʤ çʬʫʥʜʘʤʝʥʪʦʤè ʠ ʦʩʥʦʚʦʡ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʛʘʨʤʦʥʠʟʠʨʦʚʘʥʥʳʭ ʩ ʧʨʠʨʦʜʦʡ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ ʦʩʚʦʝʥʠʷ .  

ʅʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ ʦʪʤʝʯʝʥʥʳʭ ʚʳʰʝ ʦʩʥʦʚ ʦʙʦʟʥʘʯʝʥʘ ʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ 

ʪʝʭʥʦʣʦʛʠʷ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʝʡ ʦʩʚʦʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʝʡ ʦʧʦʨʥʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ 

çʬʫʥʜʘʤʝʥʪʘè ʛʝʦʩʠʩʪʝʤʳ ɺʦʩʪʦʢ ʈʦʩʩʠʠ-ʤʠʨʦʚʦʡ ʦʢʝʘʥ. 

ʋʩʪʘʥʦʚʣʝʥʘ, ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʦʜʝʣʝʡ ʦʩʚʦʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʘʢʪʠʯʝ-

ʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʘʨʘʜʠʛʤʳ çʣʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʝ ʈʦʩʩʠʠè, ʥʦʚʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʦʙʦʣʦʯʢʠ ɿʝʤʣʠ çʅʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʳè ʠ çʋʯʝʥʠʷ ʉʪʘʨʦʞʠʣʦʚʘ ʦ ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʝ 

ʧʣʘʥʝʪʳ ɿʝʤʣʷè ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨ-

ʥʦʛʦ ʤʳʰʣʝʥʠʷ, ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʩʦʧʨʷʞʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʩʠʥʪʝʟʘ ʤʝʞʢʦʤʧʦʥʝʥʪ-

ʥʳʭ ʠ ʤʝʞʣʘʥʜʰʘʬʪʥʳʭ ʩʚʷʟʝʡ ʩ ʫʯʝʪʦʤ ʜʘʥʥʳʭ ʧʦ ʦʨʦʛʝʥʠʯʝʩʢʦʤʫ, ʦʨʦʛʨʘʬʠʯʝʩʢʦʤʫ, 

ʢʣʠʤʘʪʠʯʝʩʢʦʤʫ, ʬʠʪʦʨʘʩʪʠʪʝʣʴʥʦʤʫ, ʙʠʦʛʝʥʥʦʤʫ ʬʘʢʪʦʨʘʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ 

ʦʩʚʦʝʥʠʷ. 

ʊʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʦʩʚʦʝʥʠʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʣʘʥʜʰʘʬʪʥʳʭ ʩʠʩʪʝʤ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʨʘʮʠʦʥʘʣʴʥʦʝ ʦʩʚʦʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʨʨʠʪʦ-

ʨʠʡ, ʤʠʥʠʤʠʟʘʮʠʶ ʛʣʦʙʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʠʟʤʝʥʝʥʠʷ ʧʨʠʨʦʜʳ ʠ ʦʙ-

ʱʝʩʪʚʘ, ʧʦʠʩʢ ʠ ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ ʚ ʫʩʪʦʡʯʠʚʦʤ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʩʙʘ-

ʣʘʥʩʠʨʦʚʘʥʥʦʤ ʠ ʙʝʟʦʧʘʩʥʦʤ ʨʘʟʚʠʪʠʠ ʪʝʨʨʠʪʦʨʠʡ. ʆʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʘʥʘʣʠʟʝ, ʩʠʥʪʝʟʝ ʠ 

ʦʮʝʥʢʝ ʥʝ ʪʦʣʴʢʦ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʦ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʨʝʘʣʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʥʘʫʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʈʦʩʩʠʠ, 

ɽʚʨʘʟʠʠ ʠ ʧʣʘʥʝʪʳ ɿʝʤʣʷ. 

ɿʘʢʣʶʯʝʥʠʝ. ʈʘʟʨʘʙʦʪʘʥʦ ʈʦʩʩʠʡʩʢʦʝ ʫʯʝʥʠʝ ʦ ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʝ ʢʘʢ ʛʣʦʙʘʣʴ-

ʥʦʛʦ, ʨʝʛʠʦʥʘʣʴʥʦʛʦ, ʣʦʢʘʣʴʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʧʨʘʢʪʠʢ ʦʩʚʦʝʥʠʷ ʠ ʚ ʪʦʤ ʯʠʩʣʝ ʨʝʰʝʥʠʷ 

ʧʨʦʙʣʝʤ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʤʦʥʠʪʦʨʠʥʛʘ, ʧʦʯʚʝʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʦʚ 

ʧʣʘʥʝʪʳ ɿʝʤʣʷ. ʆʥʦ ʧʦʣʫʯʠʣʦ ʥʘʟʚʘʥʠʝ çʋʯʝʥʠʝ ʉʪʘʨʦʞʠʣʦʚʘ ʦ ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʝ 

ʧʣʘʥʝʪʳ ɿʝʤʣʷè, ʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʧʨʝʜʩʪʘʚʣʷʝʪ ʫʯʝʥʠʝ ʦ ʬʫʥʜʘʤʝʥʪʝ ʣʶʙʳʭ ʧʨʘʢʪʠʢ 

ʦʩʚʦʝʥʠʷ ʠ ʨʝʰʝʥʠʷ ʣʦʢʘʣʴʥʳʭ, ʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʛʝʦʛʨʘʬʠʠ, ʵʢʦʣʦ-

ʛʠʠ ʧʦʯʚ, ʪʫʨʠʟʤʘ ʈʦʩʩʠʠ ʠ ʧʣʘʥʝʪʳ ɿʝʤʣʷ ʠ ʚ ʪʦʤ ʯʠʩʣʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʤʦʥʠʪʦʨʠʥʛʘ, 

ʧʦʯʚʝʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʦʚ. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʠ ʚʳʜʝʣʝʥʘ ʛʣʦʙʘʣʴʥʘʷ ʩʬʝʨʘ ʠ ʚʳʜʝʣʝʥ ʢʘʪʝʛʦʨʠʯʝʩʢʠ ʚʘʞ-

ʥʳʡ ʬʫʥʜʘʤʝʥʪ ʧʨʘʢʪʠʢ ʦʩʚʦʝʥʠʷ ʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʛʝʦʛʨʘʬʠʠ, ʵʚʦʣʶʮʠʠ ʠ ʵʢʦʣʦʛʠʠ 

ʧʦʯʚ, ʘ ʪʘʢʞʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʤʦʥʠʪʦʨʠʥʛʘ, ʧʦʯʚʝʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʝʭʥʦ-

ʛʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʥʝ ʪʦʣʴʢʦ ʈʦʩʩʠʠ, ɽʚʨʘʟʠʠ, ʥʦ ʠ ʧʣʘʥʝʪʳ ɿʝʤʣʷ. ʇʦ ʙʦʣʴʰʦʤʫ ʩʯʝʪʫ 

ʚʳʜʝʣʝʥʥʘʷ ʩʬʝʨʘ ʢʘʢ ʛʣʦʙʘʣʴʥʳʡ ʬʫʥʜʘʤʝʥʪ ʧʨʘʢʪʠʢ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠ ʦʪʨʘʩʣʝʚʦʛʦ 

ʦʩʚʦʝʥʠʷ ʧʦʟʚʦʣʠʪ ʯʝʣʦʚʝʯʝʩʪʚʫ ʦʙʦʙʱʠʪʴ ʠ ʦʙʦʙʱʘʪʴ ʥʘʢʦʧʣʝʥʥʳʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ 

ʤʘʪʝʨʠʘʣ ʧʦ ʦʩʚʦʝʥʠʶ ʩʬʝʨʳ ʥʝ ʪʦʣʴʢʦ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥ, ʥʘʧʨʠʤʝʨ ʈʦʩʩʠʠ, ʥʦ ʠ ʮʠʚʠ-

ʣʠʟʘʮʠʡ ʚ ʮʝʣʦʤ. ʕʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʫʯʘʪʴ ʠ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ ʛʝʦ-

ʛʨʘʬʠʠ, ʵʚʦʣʶʮʠʠ ʠ ʵʢʦʣʦʛʠʠ ʧʦʯʚ, ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʤʦʥʠʪʦʨʠʥʛʘ, ʧʦʯʚʝʥʥʦ-

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩ ʫʯʝʪʦʤ ʠʟʫʯʝʥʠʷ ʧʨʠʨʦʜʳ (ʣʘʥʜʰʘʬʪʦʚ) ʥʘ ʫʨʦʚʥʝ ʪʘʢʦʛʦ 

ʚʥʫʪʨʝʥʥʝʛʦ ʠʭ ʩʦʜʝʨʞʘʥʠʷ, ʢʘʢ ʚʝʱʝʩʪʚʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʣʠʪʦʩʬʝʨʳ, ʪʝʢʪʦʥʠʢʠ, ʨʝʣʴ-

ʝʬʘ, ʢʣʠʤʘʪʘ, ʚʦʜ, ʧʦʯʚ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʙʠʦʮʝʥʦʟʦʚ, ʅʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʨʦʚʥʷʭ, 

ʥʘʤʝʪʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠ ʜʦʩʪʦʡʥʳʝ ʧʫʪʠ ʦʩʚʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʠ ʫʞʝ ʩʝʛʦʜʥʷ ʧʨʠʥʷʪʴ 

ʤʝʨʳ ʧʦ ʧʫʪʷʤ ʩʦʭʨʘʥʝʥʠʷ ʫʞʝ ʩʝʛʦʜʥʷ ʪʨʘʥʩʬʦʨʤʠʨʫʝʤʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʧʨʘʢʪʠʢ ʦʩʚʦʝ-

ʥʠʷ ʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʤʦʥʠʪʦʨʠʥʛʘ, ʧʦʯʚʝʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷ-

ʥʠʷ ʦʩʚʘʠʚʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʈʝʢʦʤʝʥʜʫʝʤ ʫʚʠʜʝʪʴ ʚʘʞʥʦʩʪʴ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʙʠʟʥʝʩ 

ʤʦʜʝʣʝʡ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ ʚ ʩʦʭʨʘʥʝʥʠʠ ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʳ ʢʘʢ ʜʦʤʘ ʮʠʚʠʣʠʟʘʮʠʡ 
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ʠ ʧʨʠʤʝʥʷʪʴ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʫʪʝʡ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʠʭ ʨʘʟʚʠʪʠʷ ʟʥʘʥʠʷ ʦʙ ʚʧʝʨʚʳʝ 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ çʃʘʥʜʰʘʬʪʦʧʦʣʴʟʦʚʘʥʠʷ 

ʈʦʩʩʠʠè, çʅʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʝè ʠ ç ʋʯʝʥʠʷ ʉʪʘʨʦʞʠʣʦʚʘ ʦ ʥʦʦʣʘʥʜʰʘʬʪʦʩʬʝʨʝ ʧʣʘʥʝ-

ʪʳ ɿʝʤʣʷè. 
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ʥʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ (ʬʦʪʦʛʨʘʤʤʝʪʨʠʷ, ʘʵʨʦʬʦʪʦʩʲʸʤʢʘ, ʛʝʦʬʠʟʠʯʝʩʢʦʝ ʟʦʥʜʠʨʦ-
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ʪʦʨʫʶ ʚʦʟʛʣʘʚʣʷʣ ʀʚʘʥ ɺʘʩʠʣʴʝʚʠʯ ʄʫʰʢʝʪʦʚ. ʂʦʤʠʩʩʠʷ ʚ ʈʦʩʩʠʠ ʟʘʥʠʤʘʣʘʩʴ ʠʩʩʣʝʜʦ-

ʚʘʥʠʝʤ ʣʝʜʥʠʢʦʚ ʥʘ ʂʘʚʢʘʟʝ, ʚ ʉʨʝʜʥʝʡ ɸʟʠʠ, ʥʘ ɸʣʪʘʝ [5]. 

ɹʫʰ ʅʠʢʦʣʘʡ ɸʜʦʣʴʬʦʚʠʯ (1869-1941) ʟʘʥʠʤʘʣʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʣʝʜʥʠʢʦʚ ʂʘʚ-

ʢʘʟʘ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʩʦʚʝʨʰʠʣ 17 ʵʢʩʧʝʜʠʮʠʡ. ɺ 1897 ʛʦʜʫ ʦʥ ʦʧʠʩʘʣ 190 ʥʦʚʳʭ ʣʝʜʥʠ-

ʢʦʚ. ɻʣʘʚʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʣʝʜʥʠʢʠ ʂʫʙʘʥʠ 

ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʩʦʚʨʝʤʝʥʥʦʡ ʜʝʛʣʷʮʠʘʮʠʠ [2]. ɺʤʝʩʪʝ ʩ ʥʠʤ ʂ.ʀ. ʇʦʜʦʟʝʨʩʢʠʡ ʠ 

ɻ.ɺ. ɸʙʠʭʘ ʜʘʣʠ ʪʦʯʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʣʝʜʥʠʢʦʚ ʂʘʚʢʘʟʘ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʂʘʚʢʘʟʩʢʠʤ 
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ʦʪʜʝʣʦʤ ʈɻʆ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʤʥʦʞʝʩʪʚʦ ʵʢʩʧʝʜʠʮʠʡ, ʪʘʢ, ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦ-

ʚʘʪʝʣʝʡ ʧʨʠʚʥʝʩʣʠ ʤʥʦʛʦ ʜʘʥʥʳʭ ʦ ʢʘʚʢʘʟʩʢʠʭ ʣʝʜʥʠʢʘʭ. ʅʘʧʨʠʤʝʨ, ʅʠʢʦʣʘʡ ʗʢʦʚʣʝʚʠʯ 

ɼʠʥʥʠʢ (1847-1917) ʦʧʠʩʘʣ ʢʨʫʧʥʝʡʰʠʝ ʣʝʜʥʠʢʠ, ʦʪʤʝʪʠʣ ʥʝʢʦʪʦʨʫʶ ʘʢʪʠʚʥʦʩʪʴ ʣʝʜʥʠ-

ʢʦʚ ʕʣʴʙʨʫʩʘ ʠ ʂʘʟʙʝʢʘ. ʂʦʥʩʪʘʥʪʠʥ ʅʠʢʦʣʘʝʚʠʯ ʈʦʩʩʠʢʦʚ ʩʦʟʜʘʣ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʦʝ 

ʦʧʠʩʘʥʠʝ ʣʝʜʥʠʢʦʚ ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʚʢʘʟʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʂʘʚʢʘʟʘ ʙʳʣʠ 

ʦʩʚʝʱʝʥʳ ʥʘ ʥʘʫʯʥʳʭ ʟʘʩʝʜʘʥʠʷʭ ʈɻʆ ʠ ʠʭ ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʘʭ [3].  

ʉʘʤʳʤʠ ʤʝʥʝʝ ʠʟʫʯʝʥʥʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ ʙʳʣʠ ʉʨʝʜʥʷʷ ɸʟʠʷ ʠ ʂʘʟʘʭʩʪʘʥ. ʇʝʨ-

ʚʳʤ, ʢʪʦ ʠʩʩʣʝʜʦʚʘʣ ʵʪʠ ʤʝʩʪʘ ʙʳʣ ʇʸʪʨ ʇʝʪʨʦʚʠʯ ʉʝʤʸʥʦʚ-ʊʷʥʴ-ʐʘʥʩʢʠʡ. ʆʥ ʩʦʟʜʘʣ 

ʙʘʟʫ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʧʦʩʣʝʜʫʶʱʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʪʘʢʠʝ ʢʘʢ ɸ.ʇ. ʌʝʜʯʝʥʢʦ, ɻ.ɽ. 

ʑʫʨʦʚʩʢʠʡ, ɺ.ʌ. ʆʰʘʥʠʥ, ʅ.ɸ. ʉʝʚʝʨʮʦʚ, ʀ.ɺ. ʄʫʰʢʝʪʦʚ, ɺ.ɸ. ʆʙʨʫʯʝʚ, ʃ.ʉ. ɹʝʨʛ, 

ʧʨʦʜʦʣʞʠʣʠ ʝʛʦ ʨʘʙʦʪʫ. ʇʸʪʨ ʇʝʪʨʦʚʠʯ ʦʧʨʦʚʝʨʛ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ɸ. ɻʫʤʙʦʣʴʜʪʘ ʦ ʪʦʤ, 

ʯʪʦ ʟʜʝʩʴ ʚʩʪʨʝʯʘʶʪʩʷ ʚʫʣʢʘʥʳ, ʥʘ ʜʝʣʝ ʞʝ ʵʪʦ ʦʢʘʟʘʣʠʩʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʢʦʧʣʝʥʠʷ 

ʣʴʜʦʚ. ɻʣʘʚʥʳʤʠ ʝʛʦ ʜʦʩʪʠʞʝʥʠʷʤʠ ʷʚʣʷʶʪʩʷ ʩʦʟʜʘʥʠʝ ʩʭʝʤʳ ʦʨʦʛʨʘʬʠʠ ʎʝʥʪʨʘʣʴʥʦʛʦ 

ʊʷʥʴ-ʐʘʥʷ, ʧʦʣʫʯʝʥʠʝ ʧʝʨʚʳʭ ʜʘʥʥʳʭ ʦ ʚʝʩʦʤʦʤ ʦʣʝʜʝʥʝʥʠʠ ʠ ʦʪʢʨʳʪʠʝ ɿʝʨʘʚʰʘʥʩʢʦ-

ʛʦ ʣʝʜʥʠʢʘ. ɹʫʜʫʯʠ ʜʦʣʛʦʝ ʚʨʝʤʷ ʚʠʮʝ-ʧʨʝʜʩʝʜʘʪʝʣʝʤ ʈʫʩʩʢʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʱʝ-

ʩʪʚʘ ʇ.ʇ. ʉʝʤʸʥʦʚ-ʊʷʥ-ʐʘʥʩʢʠʡ ʩʪʘʣ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʦʤ ʤʥʦʞʝʩʪʚʘ ʵʢʩʧʝʜʠʮʠʡ ʚ 

ʉʨʝʜʥʶʶ ɸʟʠʶ. ɼʣʷ ʤʥʦʛʠʭ ʧʦʢʦʣʝʥʠʡ ʛʣʷʮʠʦʣʦʛʦʚ ʝʛʦ ʪʨʫʜ çʈʦʩʩʠʷ. ʇʦʣʥʦʝ ʛʝʦʛʨʘ-

ʬʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʥʘʰʝʛʦ ʆʪʝʯʝʩʪʚʘè ʩʪʘʣ ʦʪʣʠʯʥʦʡ ʙʘʟʦʡ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ [4].  

ɺ ʢʦʥʮʝ XIX  ʚʝʢʘ ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ ʇʝʨʚʳʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʧʦʣʷʨʥʳʡ ʛʦʜ, ʢʦʪʦ-

ʨʳʡ ʙʳʣ ʧʨʠʟʚʘʥ ʦʙʲʝʜʠʥʠʪʴ ʫʩʠʣʠʷ ʚ ʠʟʫʯʝʥʠʠ ʘʨʢʪʠʯʝʩʢʦʛʦ ʠ ʘʥʪʘʨʢʪʠʯʝʩʢʦʛʦ ʧʦʣʷʨ-

ʥʳʭ ʨʝʛʠʦʥʦʚ. ɹʝʟʫʩʣʦʚʥʦ, ʨʦʩʩʠʡʩʢʠʝ ʫʯʸʥʳʝ ʧʨʠʥʷʣʠ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ, ʙʳʣʠ ʨʘʟʤʝ-

ʱʝʥʳ ʤʝʪʢʠ ʥʘ ʦʢʨʘʠʥʘʭ ʣʝʜʥʠʢʦʚ ɸʣʪʘʷ, ʊʷʥʴ-ʐʘʥʷ, ʂʘʚʢʘʟʘ, ʇʘʤʠʨʘ, ʯʪʦʙʳ ʦʪʩʣʝ-

ʜʠʪʴ ʠʟʤʝʥʝʥʠʝ ʨʘʟʤʝʨʦʚ ʣʝʜʥʠʢʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʇʝʨʚʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʦʣʷʨʥʦʛʦ 

ʛʦʜʘ ʚ ʈʦʩʩʠʠ ʦʪʦʙʨʘʞʝʥʳ ʚ 36 ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʪʨʫʜʘʭ, ʥʦ ʚʩʸ ʞʝ ʩʚʝʜʝʥʠʡ ʦ ʣʝʜʥʠʢʘʭ 

ʥʝ ʪʘʢ ʤʥʦʛʦ, ʪʘʢ ʢʘʢ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ ʜʣʷ ʙʦʣʝʝ ʧʦʜʨʦʙʥʳʭ ʠ ʪʦʯʥʳʭ ʜʘʥʥʳʭ ʥʝ 

ʭʚʘʪʘʣʦ.  

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʥʦʚʘ 

ʨʘʩʰʠʨʷʪʴ ʧʦʟʥʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʛʣʷʮʠʦʣʦʛʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʡ ʥʘʫʢʝ ʧʦʷʚʠʣʠʩʴ 

ʪʘʢʠʝ ʠʤʝʥʘ, ʢʘʢ ɻ.ɸ. ɸʚʩʶʢ ʠ ʇ.ɸ. ʐʫʤʩʢʠʡ. ɻʨʠʛʦʨʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ɸʚʩʶʢ ʠʩʩʣʝ-

ʜʦʚʘʣ ʩʦʚʨʝʤʝʥʥʦʝ ʦʣʝʜʝʥʝʥʠʝ ʊʷʥʴ-ʐʘʥʷ, ʝʛʦ ʜʚʠʞʝʥʠʝ ʣʴʜʘ ʣʝʜʥʠʢʦʚ, ʪʝʤʧʝʨʘʪʫʨʥʦʝ 

ʩʦʩʪʦʷʥʠʝ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʡ ɻ.ɸ. ɸʚʩʶʢ ʦʧʨʝʜʝʣʠʣ, ʯʪʦ ʧʠʪʘʥʠʝ ʭʦ-

ʣʦʜʥʳʭ ʛʦʨʥʳʭ ʣʝʜʥʠʢʦʚ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʣʦʞʝʥʥʦʛʦ ʣʴʜʘ. ʂ ʪʘʢʦʤʫ ʞʝ ʚʳ-

ʚʦʜʫ ʧʨʠʰʣʠ ʚ ʪʦ ʚʨʝʤʷ ʝʱʸ ʪʨʦʝ ʫʯʸʥʳʭ: ʰʚʝʜʩʢʠʡ ʛʝʦʛʨʘʬ ɺʘʣʴʪʝʨ ʐʶʪʪ, ʰʚʝʡʮʘʨ-

ʩʢʠʡ ʛʣʷʮʠʦʣʦʛ ʌʨʠʮ ʄʶʣʣʝʨ, ʘ ʪʘʢʞʝ ʇ.ɸ. ʐʫʤʩʢʠʡ. ʊʘʢ ʚ ʛʣʷʮʠʦʣʦʛʠʠ ʙʳʣʘ ʦʪʢʨʳʪʘ 

ʟʦʥʘ ʣʝʜʷʥʦʛʦ ʧʠʪʘʥʠʷ, ʢʦʪʦʨʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʥʘ ʣʝʜʥʠʢʘʭ ɸʨʢʪʠʢʠ. ʇʸʪʨ ɸʣʝʢʩʘʥ-

ʜʨʦʚʠʯ ʐʫʤʩʢʠʡ ʚʥʸʩ ʥʝʦʮʝʥʠʤʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʛʣʷʮʠʦʣʦʛʠʠ. ɽʛʦ ʪʨʫʜ çʆʩʥʦʚʳ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʣʝʜʦʚʝʜʝʥʠʷè ʩʪʘʣ ʠʟʚʝʩʪʝʥ ʥʘ ʤʠʨʦʚʦʤ ʫʨʦʚʥʝ [6]. 

ʅʦʚʳʡ ʚʠʪʦʢ ʨʘʟʚʠʪʠʷ ʛʣʷʮʠʦʣʦʛʠʷ ʧʦʣʫʯʠʣʘ ʚ 1950-ʭ, ʢʦʛʜʘ 1957-1958 ʦʙʲʷʚʠʣʠ 

ʄʝʞʜʫʥʘʨʦʜʥʳʤ ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʛʦʜʦʤ (ʄɻɻ). ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʛʣʷʮʠʦʣʦʛʠʠ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 26 ʩʪʨʘʥʘʭ. ʈʝʟʫʣʴʪʘʪʘʤʠ ʄɻɻ ʚ ʠʥʪʝʨʝʩʫ-

ʶ ʝɦʡ ʥʘʩ ʥʘʫʢʝ ʩʪʘʣʠ: ʫʚʝʣʠʯʝʥʠʝ ʪʝʨʨʠʪʦʨʠʡ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ ʤʝ-

ʪʦʜʦʚ, ʥʘʯʘʣʦ ʥʝʧʨʝʨʳʚʥʳʭ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʣʝʜʥʠʢʘʤʠ. ʄʝʞʜʫʥʘʨʦʜ-

ʥʳʡ ʛʝʦʬʠʟʠʯʝʩʢʠʡ ʛʦʜ ʩʪʘʣ ʨʝʰʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʚ ʩʪʘʥʦʚʣʝʥʠʠ ʛʣʷʮʠʦʣʦʛʠʠ ʚ ʩʦʚʝʪ-

ʩʢʦʡ ʛʝʦʛʨʘʬʠʠ, ʚʳʜʝʣʝʥʠʝ ʝʸ ʚ ʦʪʜʝʣʴʥʫʶ ʥʘʫʢʫ. ɺ ʀʥʩʪʠʪʫʪʝ ʛʝʦʛʨʘʬʠʠ ɸʢʘʜʝʤʠʠ 

ʅʘʫʢ ʉʉʉʈ ʚ 1957 ʛʦʜʫ ʙʳʣ ʩʦʟʜʘʥ ʦʪʜʝʣ ʛʣʷʮʠʦʣʦʛʠʠ, ʢʦʪʦʨʳʡ ʚʦʟʛʣʘʚʣʷʣ ɻ.ɸ. ɸʚʩʶʢ. 

ɿʜʝʩʴ ʠʟʫʯʘʣʠ ʣʝʜʥʠʢʠ ɿʝʤʣʠ ʌʨʘʥʮʘ-ʀʦʩʠʬʘ, ʅʦʚʦʡ ɿʝʤʣʠ, ʇʦʣʷʨʥʦʛʦ ʋʨʘʣʘ, ʕʣʴʙʨʫ-
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ʩʘ ʠ ʜʨ.  

ɺ 1961 ʛʦʜʫ ʨʘʟʚʠʪʠʝ ʛʣʷʮʠʦʣʦʛʠʠ ʥʘʙʠʨʘʝʪ ʦʙʦʨʦʪʳ, ʪʘʢ ʢʘʢ ʵʪʦ ʧʦʷʚʣʝʥʠʝ ʧʝ-

ʨʠʦʜʠʯʝʩʢʦʛʦ ʠʟʜʘʥʠʷ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʄʘʪʝʨʠʘʣʳ ʛʣʷʮʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡè ʧʦʜ 

ʨʝʜʘʢʮʠʝʡ ʀ.ɸ. ʃʦʩʝʚʘ, ʄ.ɻ. ɻʨʦʩʩʚʘʣʴʜʘʠ ɺ.ʄ. ʂʦʪʣʷʢʦʚʘ. ʅʘ ʩʪʨʘʥʠʮʘʭ ʞʫʨʥʘʣʘ 

ʉ.ɺ. ʂʘʣʝʩʥʠʢ, ɻ.ɸ. ɸʚʩʶʢ, ʄ.ɺ. ʊʨʦʥʦʚ ʫʪʚʝʨʞʜʘʣʠ, ʯʪʦ ʛʣʷʮʠʦʣʦʛʠʷ ï ʵʪʦ ʥʘʫʢʘ ʦ 

ʣʝʜʥʠʢʘʭ, ʘ ʇ.ɸ. ʐʫʤʩʢʠʡ, ɻ.ɼ. ʈʠʭʪʝʨ, ʅ.ʅ. ʇʘʣʴʛʦʚ ʠ ʂ.ʂ. ʄʘʨʢʦʚ ʩʯʠʪʘʣʠ, ʯʪʦ ʛʣʷ-

ʮʠʦʣʦʛʠʷ ʜʦʣʞʥʘ ʠʟʫʯʘʪʴ ʚʩʝ ʧʨʠʨʦʜʥʳʝ ʣʴʜʳ, ʘ ʥʝ ʪʦʣʴʢʦ ʣʝʜʥʠʢʠ. 

ɺ ʭʦʜʝ ʜʘʥʥʦʛʦ ʦʙʩʫʞʜʝʥʠʷ ʛʣʷʮʠʦʣʦʛʠʶ ʦʙʦʟʥʘʯʠʣʠ, ʢʘʢ ʥʘʫʢʘ ʦ ʚʩʝʭ ʚʠʜʘʭ 

ʣʴʜʘ, ʘ ʥʘʫʢʫ, ʢʦʪʦʨʘʷ ʠʟʫʯʘʝʪ ʢʦʥʢʨʝʪʥʦ ʣʝʜʥʠʢʠ ʦʟʥʘʤʝʥʦʚʘʣʠ, ʢʘʢ ʣʝʜʥʠʢʦʚʝʜʝʥʠʝ. 

ʅʦ ʪʝʨʤʠʥ çʣʝʜʥʠʢʦʚʝʜʝʥʠʝè ʥʝ ʟʘʢʨʝʧʠʣʩʷ ʚ ʥʘʫʢʝ ʦ ʣʝʜʥʠʢʘʭ, ʧʦʵʪʦʤʫ ʜʦ ʩʠʭ ʧʦʨ ʥʝʪ 

ʧʦʜʭʦʜʷʱʝʛʦ ʦʙʦʟʥʘʯʝʥʠʷ ʜʣʷ ʜʘʥʥʦʡ ʥʘʫʢʠ. ʋʞʝ ʚ 2010ʛ., ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʠʟʜʘʥʠʝ çʄʘ-

ʪʝʨʠʘʣʳ ʛʣʷʮʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡè ʧʦʣʫʯʠʣʦ ʩʪʘʪʫʩ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʞʫʨʥʘʣʘ. 

ʉʝʡʯʘʩ ʦʥ ʠʤʝʝʪ ʥʘʟʚʘʥʠʝ çʃʸʜ ʠ ʉʥʝʛè ʠ ʚʳʧʫʩʢʘʝʪʩʷ ʧʦʜ ʨʝʜʘʢʪʫʨʦʡ ʈʫʩʩʢʦʛʦ ʛʝʦʛʨʘ-

ʬʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ.  

ɼʦʩʪʠʞʝʥʠʷ ʚ ʨʘʤʢʘʭ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʛʦʜʘ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠ-

ʯʠʣʠ ʧʦʣʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʛʣʷʮʠʦʣʦʛʠʠ. ɺʩʣʝʜʩʪʚʠʝ ʯʝʛʦ, ʚ 1960-ʭ ʙʳʣʘ 

ʦʙʨʘʟʦʚʘʥʘ ʉʝʢʮʠʷ ʛʣʷʮʠʦʣʦʛʠʠ ʧʨʠ ʇʨʝʟʠʜʠʫʤʝ ɸʅ ʉʉʉʈ, ʢʦʪʦʨʘʷ ʚʦʟʛʣʘʚʣʷʣʘʩʴ ɻ.ɸ. 

ɸʚʩʶʢʦʤ ʠ ʇ.ɸ. ʐʫʤʩʢʠʤ. ʉʝʢʮʠʷ ʛʣʷʮʠʦʣʦʛʠʠ ʟʘʥʠʤʘʣʘʩʴ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʠʝʤ ʥʘʢʦ-

ʧʠʚʰʠʭʩʷ ʜʦʩʪʠʞʝʥʠʡ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ, ʨʝʟʫʣʴʪʘʪʦʤ ʪʘʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʘʣʦ ʠʟʜʘʥʠʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʤʦʥʦʛʨʘʬʠʡ, ʩʙʦʨʥʠʢʦʚ ʩʪʘʪʝʡ ʠ ʪ.ʜ. ʊʘʢʞʝ, ʩ 1961 ʛʦʜʘ ʚ ʄʦʩʢʚʝ ʧʨʦ-

ʭʦʜʠʣʠ ʛʣʷʮʠʦʣʦʛʠʯʝʩʢʠʝ ʩʠʤʧʦʟʠʫʤʳ, ʰʢʦʣʳ-ʩʝʤʠʥʘʨʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʬʦʨʤʘʪʝ ʵʢʩʧʝ-

ʜʠʮʠʡ ʠ ʩʦʚʝʱʘʥʠʷ ʉʝʢʮʠʠ ɻʣʷʮʠʦʣʦʛʠʠ. ɺ ʵʪʦ ʞʝ ʚʨʝʤʷ ʛʣʘʚʘ ʉʝʢʮʠʠ ʛʣʷʮʠʦʣʦʛʠʠ 

ʧʨʝʜʣʦʞʠʣ ʩʦʟʜʘʪʴ ʂʘʪʘʣʦʛ ʣʝʜʥʠʢʦʚ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ. ʂ 1982 ʛʦʜʫ ʙʳʣʦ ʠʟʜʘʥʦ 108 

ʧʫʙʣʠʢʘʮʠʡ, ʚ ʢʦʪʦʨʳʭ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʧʦʜʨʦʙʥʝʡʰʘʷ ʦʧʠʩʴ ʚʩʝʭ ʣʝʜʥʠʢʦʚ ʥʘʰʝʡ ʩʪʨʘ-

ʥʳ. ɼʘʣʝʝ, ʚ 1997 ʛʦʜʫ ʙʳʣ ʚʳʧʫʱʝʥ ɸʪʣʘʩ ʩʥʝʞʥʦ-ʣʝʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʤʠʨʘ, ʢʦʪʦʨʳʡ 

ʙʳʣ ʩʦʟʜʘʥ ʥʘ ʙʘʟʝ ʚʩʝʭ ʤʘʪʝʨʠʘʣʦʚ ʍʍ ʚʝʢʘ [1].  

ɻʣʘʚʥʫʶ ʨʦʣʴ ʚ ʩʪʘʥʦʚʣʝʥʠʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʛʣʷʮʠʦʣʦʛʠʠ ʠʛʨʘʝʪ ʈʫʩʩʢʦʝ ʛʝʦʛʨʘ-

ʬʠʯʝʩʢʦʝ ʦʙʱʝʩʪʚʦ. ʕʢʩʧʝʜʠʮʠʠ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʝ ʈʫʩʩʢʠʤ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʦʙʱʝʩʪʚʦʤ, 

ʚʥʝʩʣʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʛʣʷʮʠʦʣʦʛʠʠ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʢʘʨʪʠʨʦʚʘʥʠʝ 

ʣʝʜʥʠʢʦʚ ʚʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ ʩʪʨʘʥʳ. ʊʘʢʞʝ, ʥʝ ʤʝʥʝʝ ʚʝʩʦʤʳʡ ʚʢʣʘʜ ʚʥʝʩʸʥ ʚ ʠʟʫʯʝʥʠʝ 

ʜʨʝʚʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ. ɹʳʣʠ ʧʦʜʥʷʪʳ ʚʦʧʨʦʩʳ ʠ ʧʨʦʙʣʝʤʳ ʛʣʷʮʠʦʣʦʛʠʠ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʩʦʙʨʘʥʠʷʭ ʠ ʩʠʤʧʦʟʠʫʤʘʭ. ʈʘʙʦʪʳ, ʧʨʦʚʝʜʸʥʥʳʝ ʚ ʢʦʥʮʝ XIX  ï ʥʘʯʘʣʝ XX ʚʝʢʘ ʧʦʩʣʫ-

ʞʠʣʠ ʚʥʫʰʠʪʝʣʴʥʳʤ ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʡ ʥʘʫʢʠ. ɻʣʷʮʠʦʣʦʛʠʷ ʧʨʦʜʚʠʥʫ-

ʣʘʩʴ ʦʪ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʦ ʤʘʩʰʪʘʙʥʳʭ ʵʢʩʧʝʜʠʮʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥ-

ʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ.  
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ɺʦʝʥʥʳʡ ʫʯʝʙʥʦ-ʥʘʫʯʥʳʡ ʮʝʥʪʨ ɺʦʝʥʥʦ-ʚʦʟʜʫʰʥʳʭ ʩʠʣ çɺʦʝʥʥʦ-ʚʦʟʜʫʰʥʘʷ ʘʢʘʜʝ-

ʤʠʷ ʠʤʝʥʠ ʧʨʦʬʝʩʩʦʨʘ ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ ʠ ʖ.ɸ. ɻʘʛʘʨʠʥʘè, ʛ. ɺʦʨʦʥʝʞ, ʈʦʩʩʠʷ 

 
ɺʚʝʜʝʥʠʝ. ʃʘʥʜʰʘʬʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʣʘʥʜʰʘʬʪʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʧʨʦʝʢʪʠ-

ʨʦʚʘʥʠʝ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʦʚʨʝʤʝʥʥʦʡ ʛʝʦʛʨʘʬʠʠ ʠ ʫʨʙʘʥʠʩʪʠʢʠ, 
ʦʙʝʩʧʝʯʠʚʘʷ ʛʘʨʤʦʥʠʯʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ 
ʧʨʦʩʪʨʘʥʩʪʚʝ. ʕʪʠ ʜʠʩʮʠʧʣʠʥʳ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʠʟʫʯʝʥʠʝ, ʦʮʝʥʢʫ ʠ ʦʧʪʠʤʠʟʘʮʠʶ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʷ ʣʘʥʜʰʘʬʪʦʚ, ʯʪʦ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ 
ʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. ʃʘʥʜʰʘʬʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʶʪ ʢʦʤ-
ʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʵʢʦʩʠʩʪʝʤ, ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʧʦʯʚʝʥʥʦ-ʛʨʫʥʪʦʚʳʭ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʘ 
ʪʘʢʞʝ ʠʟʫʯʝʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʠ ʫʨʙʘʥʠʟʘʮʠʠ ʥʘ ʧʨʠʨʦʜʥʳʝ 
ʩʠʩʪʝʤʳ. ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʪʘʢʠʝ ʢʘʢ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ʠ 
ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ (ɻʀʉ), ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʚʩʝʩʪʦʨʦʥʥʠʡ 
ʘʥʘʣʠʟ ʙʦʣʴʰʠʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʵʢʦʩʠʩʪʝʤʘʭ. 

ʃʘʥʜʰʘʬʪʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʩʪʨʘʪʝʛʠʡ ʨʘʮʠʦ-
ʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʦʙʝʩʧʝʯʠʚʘʷ ʙʘʣʘʥʩ ʤʝʞʜʫ ʵʢʦ-
ʣʦʛʠʯʝʩʢʠʤʠ, ʩʦʮʠʘʣʴʥʳʤʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʠʥʪʝʨʝʩʘʤʠ. ʆʥʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʘʟʨʘ-
ʙʦʪʢʫ ʧʣʘʥʦʚ ʠ ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʜʝʛʨʘʜʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ, ʫʣʫʯ-
ʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʠ ʩʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ 
ʧʨʦʞʠʚʘʥʠʷ ʣʶʜʝʡ. ʇʨʦʮʝʩʩ ʧʣʘʥʠʨʦʚʘʥʠʷ ʪʨʝʙʫʝʪ ʫʯʝʪʘ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ 
ʢʘʢ ʪʦʧʦʛʨʘʬʠʷ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠ ʩʦʮʠʘʣʴʥʦ-
ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ. 

ʃʘʥʜʰʘʬʪʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʘʢʪʠʯʝʩʢʫʶ ʨʝʘʣʠʟʘʮʠʶ 
ʧʣʘʥʦʚ ʠ ʩʪʨʘʪʝʛʠʡ, ʚʢʣʶʯʘʶʱʫʶ ʩʦʟʜʘʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʧʨʦʩʪʨʘʥʩʪʚ, ʩʧʦ-
ʩʦʙʩʪʚʫʶʱʠʭ ʫʣʫʯʰʝʥʠʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʦʚʳʰʝʥʠʶ ʢʦʤʬʦʨʪʥʦʩʪʠ ʛʦʨʦʜʩʢʦʡ 
ʩʨʝʜʳ. ɺʘʞʥʳʤʠ ʘʩʧʝʢʪʘʤʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʵʩʪʝʪʠʯʝʩʢʠʝ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠ 
ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʫʯʝʪ ʧʦʪʨʝʙʥʦʩʪʝʡ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ. ʉʦ-
ʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ 
ʤʘʪʝʨʠʘʣʦʚ, ʩʦʟʜʘʥʠʝ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʚʦʜʦʝʤʦʚ ʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ, ʩʧʦʩʦʙʩʪʚʫ-
ʶʱʠʭ ʫʣʫʯʰʝʥʠʶ ʤʠʢʨʦʢʣʠʤʘʪʘ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʘʥʜʰʘʬʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʷʚ-
ʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʳʤʠ ʯʘʩʪʷʤʠ ʧʨʦʮʝʩʩʘ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʦʙʝʩʧʝʯʠʚʘʷ ʛʘʨʤʦ-
ʥʠʯʥʦʝ ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʝ ʧʨʠʨʦʜʳ ʠ ʦʙʱʝʩʪʚʘ. ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʠʟʫʯʝʥʠʶ ʠ 
ʫʧʨʘʚʣʝʥʠʶ ʣʘʥʜʰʘʬʪʘʤʠ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʞʠʟʥʠ ʣʶ-
ʜʝʡ, ʩʦʭʨʘʥʷʪʴ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ 
ʚʳʟʦʚʘʤ. 

ʃʘʥʜʰʘʬʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʃʘʥʜʰʘʬʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʬʫʥʜʘʤʝʥ-
ʪʘʣʴʥʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʨʦʜʥʳʤʠ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʵʣʝʤʝʥ-
ʪʘʤʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʕʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʭʚʘʪʳʚʘʶʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʝʪʦʜʦʚ ʠ ʧʦʜʭʦ-
ʜʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʠ ʦʮʝʥʢʫ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʦʚ ʣʘʥʜʰʘʬʪʦʚ, 
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ʚʢʣʶʯʘʷ ʠʭ ʵʢʦʩʠʩʪʝʤʥʳʝ, ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʢʦʤ-
ʧʦʥʝʥʪʳ. ʉʦʚʨʝʤʝʥʥʳʝ ʣʘʥʜʰʘʬʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨ-
ʥʦʤ ʧʦʜʭʦʜʝ, ʩʦʯʝʪʘʷ ʤʝʪʦʜʳ ʠ ʪʝʦʨʠʠ ʠʟ ʛʝʦʛʨʘʬʠʠ, ʵʢʦʣʦʛʠʠ, ʛʝʦʣʦʛʠʠ, ʩʦʮʠʦʣʦʛʠʠ ʠ 
ʜʨʫʛʠʭ ʥʘʫʢ. 

ʆʩʥʦʚʥʳʤʠ ʤʝʪʦʜʘʤʠ ʣʘʥʜʰʘʬʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʶʪʩʷ ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ, ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
ʩʠʩʪʝʤ (ɻʀʉ). ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʶʪ ʩʙʦʨ ʜʘʥʥʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʠ-
ʨʦʜʥʦʡ ʩʨʝʜʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʜʝʪʘʣʴʥʳʝ ʠ ʪʦʯʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʨʘʟʣʠʯʥʳʭ ʭʘʨʘʢ-
ʪʝʨʠʩʪʠʢʘʭ ʣʘʥʜʰʘʬʪʦʚ. ʕʪʠ ʜʘʥʥʳʝ ʟʘʪʝʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʢʘʣʠʙʨʦʚʢʠ ʠ ʧʨʦʚʝʨʢʠ 
ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ. 

ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʠ-
ʧʦʚ ʩʧʫʪʥʠʢʦʚʳʭ ʠ ʘʚʠʘʮʠʦʥʥʳʭ ʩʥʠʤʢʦʚ ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʣʘʥʜʰʘʬʪʦʚ. ʕʪʦʪ 
ʤʝʪʦʜ ʦʩʦʙʝʥʥʦ ʚʘʞʝʥ ʜʣʷ ʠʟʫʯʝʥʠʷ ʙʦʣʴʰʠʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʜʘʥʥʳʝ ʩ 
ʚʳʩʦʢʦʡ ʚʨʝʤʝʥʥʦʡ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ. ʇʨʠʤʝʥʝʥʠʝ ʜʠ-
ʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʦʪʩʣʝʞʠʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʣʘʥʜʰʘʬʪʘʭ, ʚʳʟʚʘʥ-
ʥʳʝ ʧʨʠʨʦʜʥʳʤʠ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʠʟʤʝʥʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, 
ʵʨʦʟʠʷ ʧʦʯʚ, ʫʨʙʘʥʠʟʘʮʠʷ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ. 

ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ (ɻʀʉ) ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤ ʠʥʩʪʨʫ-
ʤʝʥʪʦʤ ʚ ʣʘʥʜʰʘʬʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʧʦʟʚʦʣʷʷ ʠʥʪʝʛʨʠʨʦʚʘʪʴ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʚʠʟʫʘ-
ʣʠʟʠʨʦʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ. ɻʀʉ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʤʥʦʛʦʤʝʨʥʳʡ ʘʥʘʣʠʟ 
ʣʘʥʜʰʘʬʪʦʚ, ʫʯʠʪʳʚʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʤʦʜʝʣʠʨʦʚʘʪʴ ʚʦʟʤʦʞ-
ʥʳʝ ʩʮʝʥʘʨʠʠ ʠʟʤʝʥʝʥʠʡ. ʇʨʠʤʝʥʝʥʠʝ ɻʀʉ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤʫ ʧʣʘʥʠʨʦ-
ʚʘʥʠʶ ʠ ʫʧʨʘʚʣʝʥʠʶ ʪʝʨʨʠʪʦʨʠʝʡ, ʦʙʝʩʧʝʯʠʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʥʷʪʠʷ ʦʙʦʩʥʦʚʘʥʥʳʭ 
ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʝʱʝ ʦʜʥʠʤ ʚʘʞʥʳʤ ʤʝʪʦʜʦʤ ʣʘʥʜ-
ʰʘʬʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉ ʝʛʦ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʣʘʥʜʰʘʬ-
ʪʘʭ ʧʦʜ ʚʣʠʷʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʘʥʪʨʦʧʦ-
ʛʝʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʧʨʠʨʦʜʥʳʝ ʢʘʪʘʩʪʨʦʬʳ. ʄʦʜʝʣʠ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʚʦʟʤʦʞʥʳʝ 
ʧʦʩʣʝʜʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʝʚ ʨʘʟʚʠʪʠʷ ʠ ʧʨʠʥʷʪʴ ʤʝʨʳ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠʣʠ 
ʤʠʥʠʤʠʟʘʮʠʠ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ. 

ʃʘʥʜʰʘʬʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʞʝ ʚʢʣʶʯʘʶʪ ʦʮʝʥʢʫ ʵʢʦʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ, ʧʨʝʜʦ-
ʩʪʘʚʣʷʝʤʳʭ ʣʘʥʜʰʘʬʪʘʤʠ. ʕʪʠ ʫʩʣʫʛʠ ʚʢʣʶʯʘʶʪ ʨʝʛʫʣʷʮʠʶ ʢʣʠʤʘʪʘ, ʚʦʜʦʩʥʘʙʞʝʥʠʝ, 
ʧʦʜʜʝʨʞʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʜʨʫʛʠʝ. 
ʆʮʝʥʢʘ ʵʢʦʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ ʧʦʟʚʦʣʷʝʪ ʣʫʯʰʝ ʧʦʥʷʪʴ ʟʥʘʯʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ 
ʣʘʥʜʰʘʬʪʘ ʠ ʠʭ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ. 

ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʣʘʥʜʰʘʬʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʫʯʝʪ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 
ʬʘʢʪʦʨʦʚ ʠ ʠʭ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʠʨʦʜʥʳʝ ʩʠʩʪʝʤʳ. ʋʨʙʘʥʠʟʘʮʠʷ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, 
ʧʨʦʤʳʰʣʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠ-
ʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʣʘʥʜʰʘʬʪʳ, ʠʟʤʝʥʷʷ ʠʭ ʩʪʨʫʢʪʫʨʫ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ. ʀʟʫʯʝʥʠʝ 
ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʨʳ ʧʦ ʩʥʠʞʝʥʠʶ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ 
ʩʦʭʨʘʥʝʥʠʶ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʣʘʥʜʰʘʬʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʠʥʪʝʛʨʘʮʠʶ ʨʘʟʣʠʯ-
ʥʳʭ ʤʝʪʦʜʦʚ ʠ ʧʦʜʭʦʜʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʧʦʣʥʦʝ ʠ ʢʦʤʧʣʝʢʩʥʦʝ ʧʨʝʜʩʪʘʚ-
ʣʝʥʠʝ ʦ ʣʘʥʜʰʘʬʪʘʭ ʠ ʠʭ ʠʟʤʝʥʝʥʠʷʭ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʨʘʙʦʪʢʝ 
ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʪʨʘʪʝʛʠʡ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʷʤʠ, ʦʙʝʩʧʝʯʠʚʘʷ 
ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʠ ʩʦʭʨʘʥʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ. 

ʃʘʥʜʰʘʬʪʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. ʃʘʥʜʰʘʬʪʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ 
ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤʠ ʘʩʧʝʢʪʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʨʦʜʥʳʤʠ ʠ ʘʥʪʨʦʧʦ-
ʛʝʥʥʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ, ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʥʘ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʠ ʛʘʨʤʦʥʠʯʥʦʝ ʩʦʩʫʱʝ-
ʩʪʚʦʚʘʥʠʝ ʯʝʣʦʚʝʢʘ ʠ ʧʨʠʨʦʜʳ. ʕʪʠ ʧʨʦʮʝʩʩʳ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʨʘʟʨʘʙʦʪʢʫ ʩʪʨʘʪʝʛʠʡ ʠ 
ʨʝʰʝʥʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʩʦʭʨʘʥʝʥʠʶ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʩʨʝ-
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ʜʳ ʦʙʠʪʘʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʶ ʫʩʪʦʡʯʠʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ. 
ʃʘʥʜʰʘʬʪʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʮʝʩʩ ʠʥʪʝʛʨʘʮʠʠ ʵʢʦʣʦʛʠʯʝ-

ʩʢʠʭ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʢʫʣʴʪʫʨʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 
ʨʝʰʝʥʠʡ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʫʩʪʦʡʯʠʚʳʭ 
ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʢʦʪʦʨʳʝ ʫʯʠʪʳʚʘʶʪ ʧʦʪʨʝʙʥʦʩʪʠ ʢʘʢ ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠ-
ʩʪʝʤ, ʪʘʢ ʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʩʦʦʙʱʝʩʪʚ. ʇʨʦʮʝʩʩ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚʢʣʶʯʘʝʪ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫ-
ʶʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʦʮʝʥʢʫ ʝʸ ʧʦʪʝʥʮʠʘʣʘ ʠ ʦʛʨʘʥʠʯʝʥʠʡ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʫ 
ʩʮʝʥʘʨʠʝʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʧʪʠʤʘʣʴʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʨʝʩʫʨ-
ʩʦʚ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʥʝʛʘʪʠʚʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʟʦʥʠʨʦ-
ʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʨʘʟʣʠʯʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʦʥʳ ʚ ʟʘʚʠ-
ʩʠʤʦʩʪʠ ʦʪ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɿʦʥʠʨʦʚʘʥʠʝ 
ʩʧʦʩʦʙʩʪʚʫʝʪ ʵʬʬʝʢʪʠʚʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝʤ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʢʦʥ-
ʬʣʠʢʪʦʚ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʦʭʨʘʥʝʥʠʶ ʧʨʠʨʦʜʥʳʭ ʣʘʥʜʰʘʬ-
ʪʦʚ. ʅʘʧʨʠʤʝʨ, ʚʳʜʝʣʝʥʠʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʟʦʥ ʧʦʟʚʦʣʷʝʪ ʟʘʱʠʪʠʪʴ ʚʘʞʥʳʝ ʵʢʦʩʠʩʪʝ-
ʤʳ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʝ ʟʦʥʳ ʧʨʝʜʥʘʟʥʘʯʝ-
ʥʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʞʠʣʳʭ ʨʘʡʦʥʦʚ. 

ʃʘʥʜʰʘʬʪʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʩʦʟʜʘʥʠʝ ʠ ʧʨʝʦʙ-
ʨʘʟʦʚʘʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩ ʫʯʝʪʦʤ ʧʨʠʥʮʠʧʦʚ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʵʩʪʝʪʠ-
ʯʝʩʢʠʭ ʮʝʥʥʦʩʪʝʡ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʘʟʨʘʙʦʪʢʫ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʣʘʥʦʚ ʠ 
ʯʝʨʪʝʞʝʡ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʨʘʩʧʦʣʦʞʝʥʠʝ ʠ ʦʬʦʨʤʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ 
ʣʘʥʜʰʘʬʪʘ, ʪʘʢʠʭ ʢʘʢ ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ, ʚʦʜʦʝʤʳ, ʜʦʨʦʞʥʳʝ ʩʝʪʠ ʠ ʘʨʭʠʪʝʢʪʫʨʥʳʝ 
ʦʙʲʝʢʪʳ. ʃʘʥʜʰʘʬʪʥʳʝ ʧʨʦʝʢʪʳ ʤʦʛʫʪ ʦʭʚʘʪʳʚʘʪʴ ʢʘʢ ʢʨʫʧʥʳʝ ʛʦʨʦʜʩʢʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, 
ʪʘʢ ʠ ʥʝʙʦʣʴʰʠʝ ʯʘʩʪʥʳʝ ʫʯʘʩʪʢʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʮʝʣʝʡ ʠ ʟʘʜʘʯ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʦʚ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʭʨʘʥʝʥʠʶ ʵʢʦʣʦ-
ʛʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ʠ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʤʝʩʪ-
ʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠ ʧʦʯʚʝʥʥʳʝ ʫʩʣʦʚʠʷ, ʯʪʦʙʳ ʚʳʙʠʨʘʪʴ ʨʘʩʪʝʥʠʷ ʠ ʤʘʪʝʨʠʘʣʳ, ʢʦʪʦ-
ʨʳʝ ʙʫʜʫʪ ʫʩʪʦʡʯʠʚʳ ʠ ʪʨʝʙʦʚʘʪʴ ʤʠʥʠʤʘʣʴʥʦʛʦ ʫʭʦʜʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 
ʜʦʣʞʥʦ ʫʯʠʪʳʚʘʪʴ ʚʦʜʥʳʡ ʙʘʣʘʥʩ ʪʝʨʨʠʪʦʨʠʠ, ʚʢʣʶʯʘʷ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʜʦʞʜʝʚʦʡ ʚʦʜʳ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʥʘʛʨʫʟʢʠ ʥʘ ʛʦʨʦʜʩʢʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠ 
ʫʣʫʯʰʝʥʠʶ ʤʠʢʨʦʢʣʠʤʘʪʘ. 

ʃʘʥʜʰʘʬʪʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʪʘʢʞʝ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʦʟʜʘʥʠʠ ʨʝʢʨʝʘʮʠʦʥ-
ʥʳʭ ʟʦʥ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʞʠʟ-
ʥʠ ʥʘʩʝʣʝʥʠʷ. ʇʘʨʢʠ, ʩʢʚʝʨʳ, ʥʘʙʝʨʝʞʥʳʝ ʠ ʜʨʫʛʠʝ ʟʝʣʝʥʳʝ ʟʦʥʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ 
ʵʣʝʤʝʥʪʘʤʠ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʦʪʜʳʭʘ, ʦʙʱʝʥʠʷ ʠ 
ʟʘʥʷʪʠʡ ʩʧʦʨʪʦʤ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʪʘʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚ ʜʦʣʞʥʦ ʫʯʠʪʳʚʘʪʴ ʧʦʪʨʝʙʥʦʩʪʠ 
ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʥʦ ʦʪʨʘʟʠʪʴ ʦʩʥʦʚʥʳʝ ʚʳʚʦʜʳ ʠ ʟʥʘʯʠʤʦʩʪʴ ʨʘʩ-
ʩʤʦʪʨʝʥʥʳʭ ʘʩʧʝʢʪʦʚ ʣʘʥʜʰʘʬʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 
ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʘʪʝʨʠʘʣʘʭ, ʤʦʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʣʘʥʜʰʘʬʪʥʳʝ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʦʡ ʧʨʝʜʧʦʩʳʣʢʦʡ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ 
ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʛʣʫʙʞʝ ʧʦʥʷʪʴ ʧʨʠʨʦʜʥʳʝ ʠ 
ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʝ ʧʨʦʮʝʩʩʳ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʘʥʜʰʘʬʪʦʚ, ʠ ʦʧʨʝʜʝʣʠʪʴ 
ʠʭ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʠ ʜʠʥʘʤʠʢʫ ʠʟʤʝʥʝʥʠʡ. 

ʃʘʥʜʰʘʬʪʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʘʧʨʘʚʣʝʥʳ ʥʘ 
ʩʦʟʜʘʥʠʝ ʫʩʪʦʡʯʠʚʳʭ ʠ ʛʘʨʤʦʥʠʯʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʙʣʘʛʦʧʨʠʷʪʥʦʤʫ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʯʝʣʦʚʝʢʘ ʠ ʧʨʠʨʦʜʳ. ʇʨʦʮʝʩʩ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʘʥʘʣʠʟ 
ʜʘʥʥʳʭ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʫʯʝʪ ʠʥʪʝʨʝʩʦʚ ʨʘʟʣʠʯʥʳʭ ʩʪʦʨʦʥ ʠ ʨʘʟʨʘʙʦʪʢʫ 
ʢʦʤʧʣʝʢʩʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʣʘʥʜʰʘʬʪʦʚ. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ð ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟ-
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ʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ ʩ ʫʯʝʪʦʤ ʩʦʭʨʘʥʝʥʠʷ ʠ ʫʣʫʯʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʢʫʣʴʪʫʨʥʦʡ ʮʝʥ-
ʥʦʩʪʠ ʣʘʥʜʰʘʬʪʦʚ. ʕʪʦ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʚ ʩʝʙʷ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʘʢʪʠʚʥʦʝ ʚʟʘʠʤʦ-
ʜʝʡʩʪʚʠʝ ʩ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ ʠ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʘʥʜʰʘʬʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʛ-
ʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʩʪʦʡʯʠʚʦʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʭʨʘʥʝ-
ʥʠʶ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ 
ʫʩʣʦʚʠʷ ʜʣʷ ʞʠʟʥʠ ʠ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʚ ʛʘʨʤʦʥʠʠ ʩ ʧʨʠʨʦʜʦʡ. 
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1
ɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʛ. ɹʝʣʛʦʨʦʜ, ʈʦʩʩʠʷ 
2
ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

3
ʀʥʩʪʠʪʫʪ ʛʝʦʛʨʘʬʠʠ ʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

 
ɺ ʫʩʣʦʚʠʷʭ ʟʥʘʯʠʪʝʣʴʥʦʡ ʨʘʩʧʘʭʘʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦʡ ʣʝʩʦʩʪʝʧʠ ʚ 

ʨʝʛʠʦʥʝ ʧʦʯʪʠ ʥʝ ʦʩʪʘʣʦʩʴ ʝʩʪʝʩʪʚʝʥʥʳʭ ʛʝʦʩʠʩʪʝʤ ʢʨʦʤʝ ʟʘʧʦʚʝʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʟʘʥʠ-
ʤʘʶʱʠʭ ʦʯʝʥʴ ʥʝʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ. ʇʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʳʤʠ ʩʪʘʥʦʚʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 
ʚʳʷʚʣʝʥʠʶ ʭʦʪʷ ʙʳ ʥʝʙʦʣʴʰʠʭ ʦʩʪʨʦʚʢʦʚ ʩʣʘʙʦ ʠʟʤʝʥʝʥʥʳʭ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʚʦʟʜʝʡ-
ʩʪʚʠʷʤʠ ʫʯʘʩʪʢʦʚ ʣʘʥʜʰʘʬʪʦʚ. ɹʦʣʝʝ 10 ʣʝʪ ʥʘʟʘʜ ʢʦʣʣʝʢʪʠʚ ʫʯʝʥʳʭ ʠʟ ɹʝʣʛʦʨʦʜʘ, 
ʄʦʩʢʚʳ ʠ ʇʫʱʠʥʦ ʟʘʥʠʤʘʣʩʷ ʠʟʫʯʝʥʠʝʤ ʘʛʨʦʭʨʦʥʦʨʷʜʦʚ ʯʝʨʥʦʟʝʤʦʚ ʥʘ ʶʛʝ ʉʨʝʜʥʝʨʫʩ-
ʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ, ʜʣʷ ʯʝʛʦ ʙʳʣ ʥʝʦʙʭʦʜʠʤ ʧʦʠʩʢ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʧʘʰʝʥ ʠ ʥʘʭʦʜʷ-
ʱʠʭʩʷ ʨʷʜʦʤ ʫʯʘʩʪʢʦʚ ʬʦʥʦʚʳʭ, ʥʠʢʦʛʜʘ ʥʝ ʧʘʭʘʚʰʠʭʩʷ ʯʝʨʥʦʟʝʤʦʚ [8]. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʪʘʢʠʝ ʯʝʨʥʦʟʝʤʳ ʩʫʱʝʩʪʚʫʶʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʝʥʦʢʦʩʦʚ ʠ ʚʳ-
ʛʦʥʦʚ ʚ ʨʷʜʝ ʩʝʣ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʀʤʝʥʥʦ ʪʦʛʜʘ ʙʳʣʘ ʚʳʩʢʘʟʘʥʘ ʤʳʩʣʴ ʦ ʧʝʨʩʧʝʢ-
ʪʠʚʥʦʩʪʠ ʧʦʠʩʢʘ ʥʘʪʠʚʥʳʭ ʯʝʨʥʦʟʝʤʦʚ ʥʘ ʩʝʥʦʢʦʩʘʭ ʠ ʚʳʛʦʥʘʭ ʚ ʧʨʝʜʝʣʘʭ ʩʝʣʴʩʢʠʭ 
ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ɺ ʨʘʤʢʘʭ ʨʘʙʦʪʳ ʧʦ ʧʨʦʝʢʪʫ ʈʅʌ ˉ 24-17-00154 ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ-
ʠʩʢ ʥʦʚʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʫʯʘʩʪʢʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʪʠʚʥʳʭ ʯʝʨʥʦʟʝʤʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ 
ʙʳ ʚʳʩʪʫʧʘʪʴ ʵʪʘʣʦʥʘʤʠ ʩʨʘʚʥʝʥʠʷ ʩʦ ʩʪʘʨʦʦʩʚʦʝʥʥʳʤʠ ʧʦʯʚʘʤʠ ʦʢʨʫʞʘʶʱʠʭ ʪʝʨʨʠʪʦ-
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ʨʠʡ, ʘ ʪʘʢʞʝ ʤʦʛʣʠ ʙʳ ʜʘʪʴ ʥʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʠʨʦʜʥʳʭ ʩʚʦʡʩʪʚʘʭ ʠ ʦʩʦʙʝʥʥʦʩʪʷʭ 
ʛʝʦʛʨʘʬʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʯʝʨʥʦʟʝʤʦʚ. ɿʥʘʢʦʤʩʪʚʦ ʩ ʧʦʜʭʦ-
ʜʘʤʠ ʠ ʤʝʪʦʜʘʤʠ ʧʨʦʚʝʜʝʥʠʷ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʢʨʘʪʢʦʝ ʦʩʚʝʱʝʥʠʝ ʧʝʨʚʳʭ 
ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ ʥʘʧʠʩʘʥʠʷ ʜʘʥʥʦʡ ʩʪʘʪʴʠ. 

ɺ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʠʟʫʯʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʝʩʦ-
ʩʪʝʧʠ ʶʛʘ ʉʨʝʜʥʝʨʫʩʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ, ʘ ʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤ ʦʪʥʦʰʝʥʠʠ ï ɹʝʣʛʦ-
ʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

 
 

ʈʠʩ. 1. ʉʝʥʦʢʦʩʳ ʠ ʚʳʛʦʥʳ (ʧʦʢʘʟʘʥʳ ʩʪʨʝʣʢʘʤʠ) ʚ ʩʝʣʘʭ ʉʢʦʨʦʜʥʦʝ (ʘ) ʠ ʊʦʣʩʪʦʝ (ʙ) 
ɻʫʙʢʠʥʩʢʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʩʪʘʨʠʥʥʳʭ ʢʘʨʪʘʭ ʨʘʟʥʦʛʦ 
ʤʘʩʰʪʘʙʘ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʚʘʨʠʘʥʪʳ ʧʦʠʩʢʘ ʫʯʘʩʪʢʦʚ ʩ ʥʘʪʠʚʥʳʤʠ ʯʝʨʥʦʟʝʤʘʤʠ. 
ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʠʩʪʦʯʥʠʢʠ: ʬʨʘʛʤʝʥʪʳ ʢʘʨʪ ʩʧʝʮʠʘʣʴʥʦʛʦ ʤʝʞʝʚʘʥʠʷ ʤʘʩʰʪʘʙʘ 1:8400 

[5, 6] ï ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʠʩʫʥʢʘ; ʣʠʩʪʳ ʚʦʝʥʥʦ-ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʢʘʨʪʳ  
ʂʫʨʩʢʦʡ ʛʫʙʝʨʥʠʠ ʤʘʩʰʪʘʙʘ 1:126000 [1, 2] ï ʚʥʠʟʫ. 

 
ʇʝʨʚʳʤ ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ ʷʚʣʷʣʩʷ ʧʦʠʩʢ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʘʚ-

ʪʦʤʦʨʬʥʳʭ (ʥʘ ʨʦʚʥʳʭ ʚʦʜʦʨʘʟʜʝʣʘʭ) ʫʯʘʩʪʢʦʚ ʣʝʩʦʩʪʝʧʠ ʩ ʥʘʪʠʚʥʳʤʠ ʯʝʨʥʦʟʝʤʘʤʠ. 
ʆʩʥʦʚʥʳʤ ʤʝʪʦʜʠʯʝʩʢʠʤ ʧʨʠʝʤʦʤ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ ʜʦʩʪʦʚʝʨʥʳʭ 
ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ (ʄ 1:8400, 1:10000) ʢʘʨʪ ʢʦʥʮʘ XVIII , ʩʝʨʝʜʠʥʳ ʠ ʢʦʥʮʘ XIX, ʩʝʨʝ-
ʜʠʥʳ XX ʚʚ. ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʫʯʘʩʪʢʦʚ ʣʫʛʦ-
ʚʳʭ ʩʪʝʧʝʡ, ʚʩʝ ʚʨʝʤʷ ʷʚʣʷʚʰʠʭʩʷ ʩʝʥʦʢʦʩʘʤʠ ʠ / ʠʣʠ ʚʳʛʦʥʘʤʠ, ʪ.ʝ. ʥʠʢʦʛʜʘ ʥʝ ʧʘʭʘʚ-
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ʰʠʤʠʩʷ ʪʝʨʨʠʪʦʨʠʷʤʠ ʚ ʩʪʘʨʦʦʩʚʦʝʥʥʦʡ ʣʝʩʦʩʪʝʧʠ. ʄʝʩʪʦʤ ʭʨʘʥʝʥʠʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙ-
ʥʳʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ XVIII  ʠ XIX  ʚʚ. ʷʚʣʷʝʪʩʷ ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥ-
ʥʳʡ ʘʨʭʠʚ ʜʨʝʚʥʠʭ ʘʢʪʦʚ (ʈɻɸɼɸ) (ʛ. ʄʦʩʢʚʘ). ʄʝʩʪʦʤ ʭʨʘʥʝʥʠʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ (ʄ 
1:10000) ʢʘʨʪ ʩʝʨʝʜʠʥʳ XX ʚ. ʩʣʫʞʠʪ ʘʨʭʠʚ ʋʧʨʘʚʣʝʥʠʷ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʛʦʩʫʜʘʨ-
ʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ, ʢʘʜʘʩʪʨʘ ʠ ʢʘʨʪʦʛʨʘʬʠʠ ʧʦ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ (ʛ. ɹʝʣʛʦʨʦʜ). 
ʉʦʚʨʝʤʝʥʥʳʝ ʩʧʫʪʥʠʢʦʚʳʝ ʩʥʠʤʢʠ ʥʘʭʦʜʷʪʩʷ ʚ ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ 
(ʥʘʧʨʠʤʝʨ, ʨʝʩʫʨʩ ArcGISWorldImagery 
(https://www.arcgis.com/home/webscene/viewer.html)).  

 
ʈʠʩ. 2. ɼʘʥʥʳʝ ʩʲʝʤʦʢ ʩʝʣʘ ʂʦʨʦʚʠʥʦ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʠ ʘʨʝʘʣ ʩʝʥʦʢʦʩʘ-ʚʳʛʦʥʘ,  

ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʚ ʥʝʠʟʤʝʥʥʦʤ ʚʠʜʝ ʥʘ ʶʞʥʦʡ ʦʢʨʘʠʥʝ ʩʝʣʘ ʩ 1783 ʛʦʜʘ. ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ʈɻɸɼɸ ï [3, 4]. 

 
ʈʘʙʦʪʘ ʩ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʤʠ ʢʘʨʪʘʤʠ ʩʝʨʝʜʠʥʳ XX ʚ. (ʩ ʛʦʨʠʟʦʥʪʘʣʷʤʠ ʨʝʣʝɹ-

ʬʘ) ʚʳʷʚʠʣʘ ʨʷʜ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʫʯʘʩʪʢʦʚ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʪʘʨʳʭ ʚʳʛʦʥʦʚ ʚ ʩʝʣʘʭ ʂʦʨʦ-
ʚʠʥʦ, ʈʦʞʜʝʩʪʚʝʥʢʘ, ʊʦʣʩʪʦʝ, ʉʢʦʨʦʜʥʦʝ ʠ ʨʷʜʝ ʜʨʫʛʠʭ. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 
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ʫʛʦʜʠʡ ʥʘ ʜʘʥʥʳʭ ʫʯʘʩʪʢʘʭ ʚʳʧʦʣʥʷʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ. ɺ ʜʘʣʴʥʝʡ-
ʰʝʤ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʨʘʙʦʪʘ ʚ ʈɻɸɼɸ ʧʦ ʠʟʫʯʝʥʠʶ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʩʪʘʨʠʥʥʳʭ ʢʘʨʪ 
ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʫʢʘʟʘʥʥʳʭ ʩʝʣ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʠ-
ʣʦʩʴ ʦʙʦʩʥʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʨʪ XIX  ʚʝʢʘ ʥʝ ʪʦʣʴʢʦ ʤʘʩʰʪʘʙʘ 
1:8400, ʥʦ ʠ çʪʨʝʭʚʝʨʩʪʦʢè ï ʚʦʝʥʥʦ-ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ ʤʘʩʰʪʘʙʘ 1:126000, ʢʦʪʦʨʳʝ 
ʙʦʣʝʝ ʜʦʩʪʫʧʥʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʘʪʝʨʠʘʣʘʤʠ ʈɻɸɼɸ, ʥʘʧʨʠʤʝʨ, ʠʭ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʀʥ-
ʪʝʨʥʝʪ-ʨʝʩʫʨʩʘʭ. ʉʨʘʚʥʝʥʠʝ ʫʢʘʟʘʥʥʳʭ ʢʘʨʪ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘ çʪʨʝʭʚʝʨʩʪʢʘʭè ʩʝʥʦʢʦʩʳ ï 
ʚʳʛʦʥʳ ʚʥʫʪʨʠ ʩʝʣ ʧʦʢʘʟʘʥʳ ʙʝʣʳʤ ʮʚʝʪʦʤ, ʯʪʦ ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʠʩʢʘ ʥʦʚʳʭ 
ʫʯʘʩʪʢʦʚ, ʥʝ ʦʙʝʩʧʝʯʝʥʥʳʭ ʢʘʨʪʘʤʠ ʤʘʩʰʪʘʙʘ 1:8400 (ʚ ʈɻɸɼɸ ʠʤʝʝʪʩʷ ʣʠʰʴ ʥʝʟʥʘʯʠ-
ʪʝʣʴʥʘʷ ʯʘʩʪʴ ʩʝʣ, ʥʘ ʢʦʪʦʨʳʝ ʠʤʝʶʪʩʷ ʪʘʢʠʝ ʢʘʨʪʳ ï ʧʣʘʥʳ ʜʘʯ ʛʝʥʝʨʘʣʴʥʦʛʦ ʠ ʩʧʝʮʠ-
ʘʣʴʥʦʛʦ ʤʝʞʝʚʘʥʠʡ). ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʥʘ ʨʠʩ. 1 ʧʨʠʚʦʜʷʪʩʷ ʜʚʘ ʧʘʨʥʳʭ ʬʨʘʛʤʝʥʪʘ 
ʢʘʨʪ ʤʘʩʰʪʘʙʦʚ 1:8400 ʠ 1:126000 ʩ ʠʜʝʥʪʠʬʠʢʘʮʠʝʡ ʥʘ ʥʠʭ ʩʝʥʦʢʦʩʦʚ ï ʚʳʛʦʥʦʚ (ʢʘʨʪʳ 
ʤʘʩʰʪʘʙʘ 1:8400 ʫʤʝʥʴʰʝʥʳ). 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʦʚ, ʥʘ ʢʦʪʦʨʦʤ ʩʝʥʦʢʦʩʳ ï ʚʳʛʦʥʳ ʩʦʭʨʘʥʠʣʠʩʴ ʥʘ ʜʦ-
ʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʧʣʦʱʘʜʠ (ʦʢʦʣʦ 5 ʛʘ) ʷʚʣʷʝʪʩʷ ʫʯʘʩʪʦʢ ʥʘ ʶʞʥʦʡ ʦʢʨʘʠʥʝ ʩʝʣʘ ʂʦʨʦ-
ʚʠʥʦ ʚ ʈʘʢʠʪʷʥʩʢʦʤ ʨʘʡʦʥʝ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ (ʨʠʩ. 2). 

ʇʦʩʣʝ ʠʩʪʦʨʠʢʦ-ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʨʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʳʝ 
ʚʳʝʟʜʳ ʥʘ ʧʣʘʥʠʨʫʝʤʳʝ ʫʯʘʩʪʢʠ ʧʦʣʝʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʧʦʯʚ ʩʝʥʦʢʦ-
ʩʦʚ ï ʚʳʛʦʥʦʚ. ʅʘ ʢʨʫʧʥʳʭ ʚʳʷʚʣʷʝʤʳʭ ʧʣʦʱʘʜʷʭ ʚʳʙʠʨʘʣʠʩʴ ʤʝʩʪʘ ʧʨʦʚʝʜʝʥʠʷ ʜʝ-
ʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʧʨʠʤʝʨ, ʥʘ ʫʯʘʩʪʢʝ çʂʦʨʦʚʠʥʦè ʙʳʣ ʚʳʙʨʘʥ ʢʚʘʜʨʘʪ ʩʦ ʩʪʦʨʦ-
ʥʦʡ 50 ʤʝʪʨʦʚ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʛʦ ʩʥʘʯʘʣʘ ʚʳʧʦʣʥʷʣʘʩʴ ʛʝʦʜʝʟʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʩ ʩʦʟʜʘ-
ʥʠʝʤ ʧʣʘʥʘ ʚ ʛʦʨʠʟʦʥʪʘʣʷʭ, ʧʨʦʚʝʜʝʥʥʳʭ ʯʝʨʝʟ 10 ʩʤ, ʘ ʟʘʪʝʤ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʨʘʟʙʠʚʢʘ 
ʚʩʝʛʦ ʫʯʘʩʪʢʘ ʥʘ ʢʚʘʜʨʘʪʳ ʩʦ ʩʪʦʨʦʥʦʡ 10 ʤʝʪʨʦʚ ʠ ʚ ʫʟʣʘʭ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʢʚʘʜʨʘʪʥʦʡ 
ʩʝʪʢʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚʳʧʦʣʥʷʣʦʩʴ ʙʫʨʝʥʠʝ ʧʦʯʚ ʨʫʯʥʳʤ ʙʫʨʦʤ ʜʦ ʛʣʫʙʠʥʳ 2 ʤʝʪʨʘ ʩ 
ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʧʦʯʚʝʥʥʳʭ ʧʨʦʬʠʣʝʡ ʠ ʦʪʙʦʨʘ ʧʦʯʚʝʥʥʳʭ 
ʧʨʦʙ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʝ ʘʥʘʣʠʟʳ (ʨʠʩ. 3). 

 
ʈʠʩ. 3. ɻʝʦʜʝʟʠʯʝʩʢʠʡ ʧʣʘʥ ʤʦʜʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʜʝʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʯʚ ʥʘ 

ʢʣʶʯʝʚʦʤ ʫʯʘʩʪʢʝ çʂʦʨʦʚʠʥʦè ʩ ʫʢʘʟʘʥʠʝʤ ʤʝʩʪ ʙʫʨʝʥʠʷ ʧʦʯʚ ʠ ʟʘʣʦʞʝʥʠʷ ʧʦʯʚʝʥʥʳʭ 

ʨʘʟʨʝʟʦʚ 
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ʇʦʩʣʝ ʦʮʝʥʢʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚ ʚ ʙʫʨʦʚʳʭ ʩʢʚʘʞʠʥʘʭ ʥʘʤʝʯʘʣʠʩʴ 

ʤʝʩʪʘ ʟʘʣʦʞʝʥʠʷ ʧʦʯʚʝʥʥʳʭ ʨʘʟʨʝʟʦʚ ʜʣʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʜʚʫʭ ʚʳʷʚʣʝʥʥʳʭ 

ʧʦʜʪʠʧʦʚ ʣʫʛʦʚʦ-ʩʪʝʧʥʳʭ ʯʝʨʥʦʟʝʤʦʚ ï ʚʳʱʝʣʦʯʝʥʥʦʛʦ ʠ ʪʠʧʠʯʥʦʛʦ, ï ʧʦ 3 ʨʘʟʨʝʟʘ ʜʣʷ 

ʢʘʞʜʦʛʦ ʧʦʜʪʠʧʘ. ʏʝʨʥʦʟʝʤʳ ʪʠʧʠʯʥʳʝ ʙʳʣʠ ʠʟʫʯʝʥʳ ʚ ʨʘʟʨʝʟʘʭ 1-3, ʘ ʯʝʨʥʦʟʝʤʳ ʚʳ-

ʱʝʣʦʯʝʥʥʳʝ ï ʚ ʨʘʟʨʝʟʘʭ 4-6 (ʨʠʩ. 3). 

 
 

ʈʠʩ. 4. ʉʪʨʫʢʪʫʨʘ ʛʦʨʠʟʦʥʪʘ ɸ1
I
 (ʘ) ʠ ʟʝʨʥʠʩʪʳʝ ʘʛʨʝʛʘʪʳ ʚ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʝ 

ʪʨʘʚ, ʬʦʨʤʠʨʫʶʱʠʝ çʛʠʨʣʷʥʜʳè (ʙ) ʚ ʧʨʦʬʠʣʝ ʧʦʯʚʳ ʨʘʟʨʝʟʘ 1 ʥʘ ʫʯʘʩʪʢʝ çʂʦʨʦʚʠʥʦè 

 

ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʯʝʨʥʦʟʝʤʦʚ, ʠʟʫʯʝʥʥʳʭ ʥʘ ʫʯʘʩʪʢʝ çʂʦʨʦʚʠʥʦè, ʷʚʠ-

ʣʦʩʴ ʥʘʣʠʯʠʝ ʦʪʣʠʯʥʦʡ ʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ ʛʫʤʫʩʦʚʳʭ ʛʦʨʠʟʦʥʪʦʚ, ʧʨʠʯʝʤ ʟʝʨʥʠʩʪʳʝ 

ʘʛʨʝʛʘʪʳ ʙʳʣʠ ʧʨʦʥʠʟʘʥʳ ʪʦʥʢʠʤʠ ʢʦʨʥʷʤʠ ʪʨʘʚ ʠ ʦʙʨʘʟʦʚʳʚʘʣʠ ʩʚʦʝʦʙʨʘʟʥʳʝ çʛʠʨ-

ʣʷʥʜʳè ʧʨʠ ʦʪʜʝʣʝʥʠʠ ʢʦʨʥʝʡ ʦʪ ʩʪʝʥʢʠ ʧʦʯʚʝʥʥʳʭ ʨʘʟʨʝʟʦʚ (ʨʠʩ. 4). ɸʥʘʣʦʛʠʯʥʦʝ 

ʥʘʙʣʶʜʝʥʠʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʮʝʣʠʥʥʳʭ ʯʝʨʥʦʟʝʤʦʚ ʙʳʣʦ ʩʜʝʣʘʥʦ ɺ.ɺ. ɼʦʢʫʯʘʝʚʳʤ ʚ ʧʝʨʠ-

ʦʜ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʟʘʜʘʥʠʶ ʇʦʯʚʝʥʥʦʡ ʢʦʤʠʩʩʠʠ ɺʦʣʴʥʦʛʦ ʵʢʦʥʦʤʠ-

ʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ [7]. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʪʠʚʥʳʭ ʯʝʨʥʦʟʝʤʦʚ ʥʘ ʩʝʥʦʢʦʩʘʭ ï ʚʳʛʦʥʘʭ ʟʘ-

ʧʣʘʥʠʨʦʚʘʥʦ ʚʳʧʦʣʥʝʥʠʝ ʰʠʨʦʢʦʛʦ ʩʧʠʩʢʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʘʥʘʣʠʟʦʚ ʧʦʯʚ, ʚʢʣʶʯʘʷ ʦʧʨʝ-

ʜʝʣʝʥʠʝ ʠʭ ʧʣʦʪʥʦʩʪʠ, ʧʦʨʦʟʥʦʩʪʠ, ʩʪʨʫʢʪʫʨʥʦ-ʘʛʨʝʛʘʪʥʦʛʦ ʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦ-

ʩʪʘʚʘ, ʩʦʜʝʨʞʘʥʠʷ ʠ ʟʘʧʘʩʦʚ ʉʦʨʛ, ʫʛʣʝʢʠʩʣʦʪʳ ʢʘʨʙʦʥʘʪʦʚ ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʧʦʯʚʝʥʥʳʭ 

ʩʚʦʡʩʪʚ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ (ʧʨʦʝʢʪ ˉ 24-

17-00154 çɻʝʦʛʨʘʬʠʷ, ʩʚʦʡʩʪʚʘ ʠ ʵʪʘʣʦʥʥʳʝ ʬʫʥʢʮʠʠ ʥʘʪʠʚʥʳʭ ʯʝʨʥʦʟʝʤʦʚ ʣʝʩʦ-

ʩʪʝʧʠ ʶʛʘ ʉʨʝʜʥʝʨʫʩʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠè). 
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ʂʫʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʫʨʩʢ, ʈʦʩʩʠʷ 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʚ ʣʘʥʜʰʘʬʪʥʦʤ ʜʠʟʘʡʥʝ ʚʩʝ ʙʦʣʴʰʝ ʩʪʨʝʤʷʪʩʷ ʢ ʠʥʪʝ-

ʛʨʘʮʠʠ ʧʨʠʨʦʜʳ ʠ ʛʦʨʦʜʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʕʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʫʥʠʢʘʣʴʥʳʭ 

ʟʝʣʝʥʳʭ ʟʦʥ, ʢʦʪʦʨʳʝ ʩʦʭʨʘʥʷʶʪ ʧʨʠʨʦʜʥʫʶ ʢʨʘʩʦʪʫ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʣʫʞʘʪ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʦʚ ʜʘʥ-

ʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʪʦʡʯʠʚʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʤʘʪʝʨʠʘ-

ʣʦʚ, ʘ ʪʘʢʞʝ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ. ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ 

ʩʦʟʜʘʥʠʝ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʛʦʨʦʞʘʥ, ʦʙʝʩʧʝʯʠʚʘʷ ʠʤ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʩʣʘʞʜʘʪʴʩʷ 

ʧʨʠʨʦʜʦʡ ʧʨʷʤʦ ʚ ʛʦʨʦʜʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʪʝʛʨʘʮʠʷ ʧʨʠʨʦʜʳ ʠ ʛʦʨʦʜʩʢʦʛʦ ʧʨʦʩʪʨʘʥ-

ʩʪʚʘ ʚ ʣʘʥʜʰʘʬʪʥʦʤ ʜʠʟʘʡʥʝ ʥʝ ʪʦʣʴʢʦ ʧʨʠʜʘʝʪ ʛʦʨʦʜʫ ʥʦʚʳʡ ʦʙʣʠʢ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʣʫʯʰʝʥʠʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʛʦʨʦʞʘʥ [7, ʩ.125]. 

ʆʩʥʦʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʚ ʣʘʥʜʰʘʬʪʥʦʤ ʜʠʟʘʡʥʝ ʚʢʣʶʯʘʶʪ [5]: 

1. ʋʢʣʦʥ ʚ ʩʪʦʨʦʥʫ ʤʠʥʠʤʘʣʠʟʤʘ: ʧʨʝʜʧʦʯʪʝʥʠʝ ʣʘʢʦʥʠʯʥʳʭ ʬʦʨʤ ʠ ʦʪʩʫʪʩʪʚʠʝ 
ʩʣʦʞʥʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

2. ʆʪʢʘʟ ʦʪ ʩʣʦʞʥʦʛʦ ʫʭʦʜʘ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʧʨʠʭʦʪʣʠʚʳʭ ʨʘʩʪʝʥʠʡ, ʘʚʪʦʤʘʪʠ-

ʯʝʩʢʠʭ ʩʠʩʪʝʤ ʧʦʣʠʚʘ ʠ ʤʫʣʴʯʠʨʫʶʱʝʛʦ ʧʦʢʨʳʪʠʷ. 

3. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʞʠʚʳʭ ʠʟʛʦʨʦʜʝʡ ʚʤʝʩʪʦ ʟʘʙʦʨʦʚ. 

4. ʋʢʨʘʰʝʥʠʝ ʢʘʤʥʷʤʠ: ʩʦʟʜʘʥʠʝ ʠʥʪʝʨʝʩʥʳʭ ʢʦʤʧʦʟʠʮʠʡ ʠʟ ʢʘʤʥʝʡ. 

5. ʆʙʷʟʘʪʝʣʴʥʦʝ ʥʘʣʠʯʠʝ ʟʦʥʳ ʜʣʷ ʢʦʩʪʨʘ: ʦʨʛʘʥʠʟʘʮʠʷ ʤʝʩʪʘ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 

ʧʠʱʠ ʠ ʦʪʜʳʭʘ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ. 

6. ɺʝʨʪʠʢʘʣʴʥʦʝ ʦʟʝʣʝʥʝʥʠʝ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʜʣʷ ʩʦ-

ʟʜʘʥʠʷ ʞʠʚʳʭ ʥʘʚʝʩʦʚ ʠ ʪʦʥʥʝʣʝʡ. 

ʀʥʪʝʛʨʘʮʠʷ ʧʨʠʨʦʜʳ ʠ ʛʦʨʦʜʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʣʘʥʜʰʘʬʪʥʦʤ ʜʠʟʘʡʥʝ ʪʘʢʞʝ 

mailto:hfedot17@gmail.com
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ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʛʦʨʦʜʘʭ. ɿʝʣʝʥʳʝ ʟʦʥʳ, ʩʦʟʜʘʥʥʳʝ ʩ 

ʫʯʝʪʦʤ ʧʨʠʨʦʜʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ, ʩʧʦʩʦʙʥʳ ʫʣʫʯ-

ʰʠʪʴ ʢʘʯʝʩʪʚʦ ʚʦʟʜʫʭʘ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʥʘʩʝʢʦʤʳʭ, ʧʪʠʮ ʠ ʜʨʫʛʠʭ ʞʠ-

ʚʦʪʥʳʭ. ʂʨʦʤʝ ʪʦʛʦ, ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʰʫʤʘ ʠ ʪʝʧ-

ʣʦʚʦʡ ʥʘʛʨʫʟʢʠ ʚ ʛʦʨʦʜʝ, ʯʪʦ ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʝʪ ʥʘ ʟʜʦʨʦʚʴʝ ʛʦʨʦʞʘʥ ʠ ʦʙʱʫʶ ʘʪʤʦ-

ʩʬʝʨʫ ʚ ʛʦʨʦʜʝ [6, ʩ. 22]. 

ʇʨʠʤʝʨʳ ʫʩʧʝʰʥʳʭ ʧʨʦʝʢʪʦʚ, ʠʥʪʝʛʨʠʨʫʶʱʠʭ ʧʨʠʨʦʜʫ ʠ ʛʦʨʦʜʩʢʦʝ ʧʨʦʩʪʨʘʥ-

ʩʪʚʦ [5]: 

1. ʃʫʛʦʚʦʝ ʨʘʟʥʦʪʨʘʚʴʝ: ʩʘʜʳ çʅʦʚʦʡ ʚʦʣʥʳè ʩʪʘʥʦʚʷʪʩʷ ʛʦʨʦʜʩʢʠʤ ʪʨʝʥʜʦʤ, ʩʦ-

ʯʝʪʘʷ ʧʨʠʨʦʜʥʳʝ ʵʣʝʤʝʥʪʳ ʩ ʛʦʨʦʜʩʢʠʤ ʦʢʨʫʞʝʥʠʝʤ. 

2. ʊʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʩʘʜʳ: ʧʨʦʝʢʪʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʨʝʣʘʢʩʘʮʠʠ ʠ ʫʣʫʯʰʝʥʠʶ 
ʩʘʤʦʯʫʚʩʪʚʠʷ ʞʠʪʝʣʝʡ. 

3. ʇʦʩʘʜʢʘ ʤʘʩʩʠʚʘʤʠ: ʛʫʩʪʳʝ ʧʦʩʘʜʢʠ ʨʘʟʥʳʭ ʨʘʩʪʝʥʠʡ ʩʦʟʜʘʶʪ ʟʝʣʸʥʳʡ ʧʦʢʨʦʚ 
ʩ ʨʘʟʣʠʯʥʳʤʠ ʦʪʪʝʥʢʘʤʠ ʠ ʩʪʨʫʢʪʫʨʘʤʠ. 

4. ɺʳʩʝʠʚʘʥʠʝ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʥʮʠʧʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʩ-

ʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ. 

5. ʂʘʤʥʠ ʠ ʟʣʘʢʠ: ʩʦʯʝʪʘʥʠʝ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʩʦʟʜʘʸʪ ʩʪʠʣʴʥʳʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ 
ʜʠʟʘʡʥ. 

ɹʣʘʛʦʜʘʨʷ ʩʦʟʜʘʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʠ ʫʩʪʦʡʯʠʚʳʭ ʟʝʣʝʥʳʭ ʟʦʥ, ʛʦʨʦʜʘ 

ʧʨʠʦʙʨʝʪʘʶʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʤʝʩʪʥʳʭ ʠʥʠʮʠʘʪʠʚ ʠ ʧʨʦʝʢʪʦʚ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʘʟʚʠʪʠʝ ʣʦʢʘʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. ʇʘʨʢʠ, ʩʢʚʝʨʳ, ʩʘʜʳ ʠ ʜʨʫʛʠʝ ʵʣʝ-

ʤʝʥʪʳ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʘ ʩʪʘʥʦʚʷʪʩʷ ʤʝʩʪʘʤʠ ʚʩʪʨʝʯ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʩʧʦʩʦʙʩʪʚʫʷ ʬʦʨʤʠʨʦʚʘʥʠʶ ʘʢʪʠʚʥʦʡ ʛʨʘʞʜʘʥʩʢʦʡ ʧʦʟʠʮʠʠ ʠ ʧʦʜʜʝʨʞʘʥʠʶ ʩʦʮʠʘʣʴʥʦʡ 

ʩʚʷʟʠ ʚ ʛʦʨʦʜʝ. 

ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʚʳʛʦʜʘ ʦʪ ʩʦʟʜʘʥʠʷ ʫʥʠʢʘʣʴʥʳʭ 

ʟʝʣʝʥʳʭ ʟʦʥ ʚ ʛʦʨʦʜʝ. ʂʘʯʝʩʪʚʝʥʥʦ ʦʬʦʨʤʣʝʥʥʳʝ ʠ ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ ʟʝʣʝʥʳʝ ʪʝʨʨʠʪʦ-

ʨʠʠ ʤʦʛʫʪ ʧʨʠʚʣʝʢʘʪʴ ʪʫʨʠʩʪʦʚ, ʩʧʦʩʦʙʩʪʚʫʷ ʨʘʟʚʠʪʠʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʛʦʨʦʜʘ ʠ ʧʦʚʳ-

ʰʝʥʠʶ ʝʛʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʜʣʷ ʞʠʪʝʣʝʡ ʠ ʛʦʩʪʝʡ [1, ʩ.56]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʪʝʛʨʘ-

ʮʠʷ ʧʨʠʨʦʜʳ ʠ ʫʨʙʘʥʠʩʪʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʣʘʥʜʰʘʬʪʥʳʡ ʜʠʟʘʡʥ ʥʝ ʪʦʣʴʢʦ ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʥʦ ʠ ʩʦʟʜʘʝʪ ʫʥʠʢʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʝʛʦ ʦʙʠʪʘʪʝʣʝʡ. 

ʇʨʦʙʣʝʤʳ ʚ ʣʘʥʜʰʘʬʪʥʦʤ ʜʠʟʘʡʥʝ ʩʚʷʟʘʥʳ ʩ ʠʥʪʝʛʨʘʮʠʝʡ ʧʨʠʨʦʜʳ ʠ ʛʦʨʦʜʩʢʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ [3, ʩ.45]: 

1. ʆʛʨʘʥʠʯʝʥʠʝ ʧʣʦʱʘʜʝʡ ʧʘʨʢʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʯʪʦ ʪʨʝʙʫʝʪ ʧʦʠʩʢʘ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʳʭ ʠ ʚʠʟʫʘʣʴʥʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʛʦʨʦʜʩʢʠʤʠ ʩʦʦʨʫʞʝʥʠʷʤʠ ʠ ʧʘʨʢʦʚʦʡ ʩʨʝ-

ʜʦʡ. 

2. ʋʜʦʚʣʝʪʚʦʨʝʥʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʚʢʫʩʦʚ, ʯʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʦʟʜʘʥʠʝ ʤʥʦ-

ʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʘʨʢʦʚ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤ ʟʦʥʠʨʦʚʘʥʠʝʤ ʠ ʪʱʘ-

ʪʝʣʴʥʦʡ ʨʘʟʨʘʙʦʪʢʦʡ ʨʝʞʠʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʨʢʘ. 

3. ʈʘʟʨʘʙʦʪʢʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʘʨʢʦʚ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʧʦ ʬʫʥʢʮʠʷʤ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʜʝʪʩʢʠʝ, ʩʧʦʨʪʠʚʥʳʝ, ʚʳʩʪʘʚʦʯʥʳʝ, ʤʝʤʦʨʠʘʣʴʥʳʝ ʠ ʜʨʫʛʠʝ). 

4. ʄʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʨʦʬʠʣʴ ʧʘʨʢʦʚ, ʪʨʝʙʫʶʱʠʡ ʨʘʟʤʝʱʝʥʠʷ ʩʠʩʪʝʤʳ 

ʚʥʫʪʨʝʥʥʠʭ ʜʦʨʦʛ (ʧʝʰʝʭʦʜʥʳʝ ʠ ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʫʪʠ ʨʘʟʜʝʣʝʥʳ). 

5. ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʘʨʢʦʚʦʡ ʩʨʝʜʳ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: ʩʦʟʜʘʥʠʝ ʠʩ-

ʢʫʩʩʪʚʝʥʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ʩ ʥʝʦʙʳʯʥʳʤʠ ʬʦʨʤʘʤʠ ʠʣʠ ʩʦʟʜʘʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʘʨʢʦʚʦʡ 

ʩʨʝʜʳ, ʙʣʠʟʢʦʡ ʧʦ ʭʘʨʘʢʪʝʨʫ ʢ ʧʨʠʨʦʜʥʦʤʫ ʣʘʥʜʰʘʬʪʫ. 

6. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʦʩʚʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʧʘʨʢʦʚʳʭ ʦʙʲʝʢʪʦʚ ʟʘ ʨʫʙʝʞʦʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʧʨʠʡʪʠ ʢ ʩʣʝʜʫʶʱʝʤʫ ʚʳʚʦʜʫ [2, ʩ. 26]:  
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1. ʕʢʦʣʦʛʠʟʘʮʠʷ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʳʭ ʦʙʲʝʢʪʦʚ ʧʫʪʸʤ ʩʦʭʨʘʥʝʥʠʷ ʠʣʠ ʚʦʩʩʦʟʜʘʥʠʷ 

ʧʨʠʨʦʜʥʦʡ ʦʩʥʦʚʳ ʣʘʥʜʰʘʬʪʘ. 

2. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ, 

ʪʘʢʠʭ ʢʘʢ ʣʘʥʜʰʘʬʪʥʘʷ ʨʝʢʫʣʴʪʠʚʘʮʠʷ, ʩʦʟʜʘʥʠʝ ʩʘʜʦʚ ʥʘ ʢʨʳʰʘʭ ʠ ʧʦʜ ʥʠʤʠ, ʬʦʨʤʠʨʦ-

ʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʚʦʜʦʸʤʦʚ ʠ ʨʝʣʴʝʬʘ. 

3. ʆʟʝʣʝʥʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʣʦʱʘʜʦʢ, ʟʘʚʦʜʦʚ ʠ ʥʘʫʯʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʘ 

ʪʘʢʞʝ ʩʣʦʞʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʟʣʦʚ. 

4. ʋʩʣʦʞʥʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤ ʦʟʝʣʝʥʝʥʠʷ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʦʩʪʦʤ ʛʦʨʦʜʦʚ, ʧʦʷʚ-

ʣʝʥʠʝ ʥʦʚʳʭ ʩʪʠʣʝʡ ʚ ʣʘʥʜʰʘʬʪʥʦʡ ʘʨʭʠʪʝʢʪʫʨʝ ʠ ʩʦʯʝʪʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 
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ʆʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʆʤʩʢ, ʈʦʩʩʠʷ 

 

ɼʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʵʥʝʨʛʠʷ 

ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʫʩʣʦʚʠʝʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʧʨʦʮʝʩʩ 

ʬʦʪʦʩʠʥʪʝʟʘ ʠ ʦʧʨʝʜʝʣʷʶʱʠʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. ɺ ʧʨʦʮʝʩʩʝ ʬʦʪʦ-

ʩʠʥʪʝʟʘ ʨʘʩʪʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʦʧʪʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʠʥʪʝʨʚʘʣʝ ʩ ʜʣʠʥʘʤʠ ʚʦʣʥ 400-700 ʥʤ (ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠ ʘʢʪʠʚʥʘʷ 

ʨʘʜʠʘʮʠʷ). 

ɺʝʣʠʯʠʥʘ ʌɸʈ ʟʘʚʠʩʠʪ ʦʪ ʚʳʩʦʪʳ ʉʦʣʥʮʘ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʦʣʥʝʯʥʦʛʦ ʩʠʷ-

ʥʠʷ, ʩʦʩʪʦʷʥʠʷ ʘʪʤʦʩʬʝʨʳ, ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʜʦʣʶ ʚ ʧʦʪʦʢʝ ʧʨʷʤʦʡ ʠ ʨʘʩʩʝ-

ʷʥʥʦʡ ʨʘʜʠʘʮʠʠ. ʇʨʠ ʨʘʩʯʝʪʝ ʟʥʘʯʝʥʠʡ ʜʦʣʠ ʌɸʈ ʚ ʠʥʪʝʛʨʘʣʴʥʦʤ ʧʦʪʦʢʝ ʩʦʣʥʝʯʥʦʡ 

ʵʥʝʨʛʠʠ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʦʵʬʬʠʮʠʝʥʪʳ 0,43 ʜʣʷ 

ʧʨʷʤʦʡ ʠ 0,57 ʜʣʷ ʨʘʩʩʝʷʥʥʦʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ [2]. 

ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʩʯʝʪʳ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʬʦʪʦʩʠʥʪʝʟʘ ʥʘ ʪʝʨʨʠ-

ʪʦʨʠʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʚʳʧʦʣʥʝʥʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʘʢʪʠʥʦʤʝʪʨʠʯʝ-

ʩʢʠʭ ʩʪʘʥʮʠʡ ʧʦ ʧʨʠʭʦʜʫ ʠʥʪʝʛʨʘʣʴʥʦʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ [1]. ʈʘʩʯʝʪʳ ʟʥʘʯʝʥʠʡ ʌɸʈ 

ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʧʦ ʬʦʨʤʫʣʝ: 

 

Qʌɸʈ=0,43 S+0,57D, 

 

ʛʜʝ, Qʌɸʈ ï ʩʫʤʤʘʨʥʘʷ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠ ʘʢʪʠʚʥʘʷ ʨʘʜʠʘʮʠʷ, 

S-ʧʨʷʤʘʷ ʩʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ ʧʦʩʪʫʧʘʶʱʘʷ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, 

D ï ʨʘʩʩʝʷʥʥʘʷ ʩʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ ʧʦʩʪʫʧʘʶʱʘʷ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʦʚʝʨʭ-

ʥʦʩʪʴ 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʌɸʈ ʟʘ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ, 

ʦʛʨʘʥʠʯʝʥʥʳʡ ʪʝʤʧʝʨʘʪʫʨʘʤʠ +10Áʉ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʌɸʈ ʟʘ ʜʘʥʥʳʡ 

ʧʝʨʠʦʜ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ.1. 

ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʚ ʢʘʯʝʩʪʚʝ ʧʦʢʘʟʘʪʝʣʷ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʬʦʪʦ-

ʩʠʥʪʝʟʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ, ʠʩʧʦʣʴʟʫʶʪ ʵʢʩʝʨʛʠʶ ʦʧʪʠʯʝʩʢʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʝʩ. ʇʦʜ ʵʪʦʡ ʚʝʣʠʯʠʥʦʡ ʧʦʥʠʤʘʝʪʩʷ ʯʘʩʪʴ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʠʟʣʫʯʝʥʠʷ, ʧʦʩʪʫʧʘ-

ʶʱʘʷ ʢ ʨʘʩʪʝʥʠʷʤ, ʢʦʪʦʨʘʷ ʧʦʪʝʥʮʠʘʣʴʥʦ, ʧʨʠ ʚʩʝʭ ʜʨʫʛʠʭ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʠʤʠ ʥʘ ʬʦʪʦʩʠʥʪʝʟ [4]. 

ʇʦ ʨʘʩʯʝʪʘʤ ʠ ʠʟʤʝʨʝʥʠʷʤ ʵʢʩʝʨʛʠʷ ʩʫʤʤʘʨʥʦʛʦ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʫ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʟʝʤʣʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 20% ʦʪ ʦʙʱʝʡ ʩʫʤʤʘʨʥʦʡ ʵʥʝʨʛʠʠ ʠʟʣʫʯʝʥʠʷ. ʕʪʦ ʧʦʟʚʦ-

ʣʷʝʪ ʨʘʩʩʯʠʪʳʚʘʪʴ ʚʝʣʠʯʠʥʫ ʝʩ ʧʦ ʬʦʨʤʫʣʝ: 

 

mailto:ablovairina@mail.ru
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ʝʩ =0,2 Q, 

 

ʛʜʝ Q-ʵʥʝʨʛʠʷ ʦʙʱʝʛʦ ʩʫʤʤʘʨʥʦʛʦ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ 

[1]. 

 

 
 

ʈʠʩ. 1. ʉʨʝʜʥʝʝ ʤʥʦʛʦʣʝʪʥʝʝ ʟʥʘʯʝʥʠʝ ʌɸʈ ʟʘ ʧʝʨʠʦʜ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʳʰʝ +10Áʉ, 

ʄʜʞ/ʤ
2
/ʛʦʜ 

 

ʂʨʦʤʝ ʨʘʩʯʝʪʦʚ ʌɸʈ, ʘʚʪʦʨʦʤ ʧʨʦʚʝʜʝʥʳ ʨʘʩʯʝʪʳ ʵʢʩʝʨʛʠʠ ʦʧʪʠʯʝʩʢʦʛʦ ʠʟʣʫʯʝ-

ʥʠʷ ʝʩ. ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʪʦʨʦʡ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 2. 

  
 

ʈʠʩ. 2. ʉʨʝʜʥʝʝ ʤʥʦʛʦʣʝʪʥʝʝ ʟʥʘʯʝʥʠʝ ʵʢʩʝʨʛʠʠ ʟʘ ʧʝʨʠʦʜ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʳʰʝ +10Áʉ, 

ʄɼʞ/ʩʤ
2
/ʛʦʜ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʦʪʤʝʯʘʝʪʩʷ ʰʠʨʦʪʥʦʝ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʧʨʦʮʝʩʩʘ ʬʦʪʦʩʠʥʪʝʟʘ (ʌɸʈ ʠ ʵʢʩʝʨʛʠʠ), ʯʪʦ ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ ʚʳʩʦʪʦʡ ʉʦʣʥʮʘ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʩʦʣʥʝʯʥʦʛʦ ʩʠʷʥʠʷ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʡ 

ʉʠʙʠʨʠ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʜʝʬʠʮʠʪʘ ʵʥʝʨʛʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʧʨʦʮʝʩʩ ʬʦʪʦʩʠʥʪʝʟʘ, ʪ.ʢ. 

ʩʦʛʣʘʩʥʦ [3] ʢʦʣʠʯʝʩʪʚʦ ʝʝ ʧʨʝʚʳʰʘʝʪ ʧʦʨʦʛ ʩʚʝʪʦʚʦʛʦ ʥʘʩʳʱʝʥʠʷ, ʩʦʩʪʘʚʣʷʶʱʝʛʦ 25-35 

% ʩʦʣʥʝʯʥʦʡ ʠʥʩʦʣʷʮʠʠ.  

ʆʮʝʥʢʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʧʨʦʮʝʩʩʘ ʬʦʪʦʩʠʥʪʝʟʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ 

ʜʣʷ ʠʟʫʯʝʥʠʷ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ 

ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʘʛʨʦʮʝʥʦʟʦʚ.  

 

˴͚ͯͫͭ͊ͤ͊ 

˴͎ͯͪ͊ͤ 
˻ͣͫ͟ 

́Ό͔ͣͤΈ 

ˣ͊ͪͤ͊ͯ͡ 

˹͍͙͙ͦͦͫ͋ͪͫ͟ 
˴͔͔͍ͣͪͦͦ 

́ͦͣͫ͟ 

˹͙͔͍͍͗ͤ͊ͪͭͦͫ͟ 
˿͎ͯͪͯͭ 

̆͊ͤͭ·-˸͙͚͊ͤͫͫ͟ 

˿͔͊͡ͻ͊ͪ͒ 

 

˴͚ͯͫͭ͊ͤ͊ 

˴͎ͯͪ͊ͤ 
˻ͣͫ͟ 

́Ό͔ͣͤ

Έ 

ˣ͊ͪͤ͊ͯ͡ 

˹͍͙͙ͦͦͫ͋ͪͫ͟ 
˴͔͔͍ͣͪͦͦ 

́ͦͣͫ͟ 

˹͙͔͍͍͗ͤ͊ͪͭͦͫ͟ 

˿͎ͯͪͯͭ 
̆͊ͤͭ·-

˸͙͚͊ͤͫͫ͟ 

˿͔͊͡ͻ͊ͪ͒ 

  ʈʠʩ.2 ʉʨʝʜʥʝʝ ʤʥʦʛʦʣʝʪʥʝʝ ʟʥʘʯʝʥʠʝ ʵʢʩʝʨʛʠʠ, ʄɼʞ/ʩʤ
2
/ʛʦʜ. 
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2
ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ  ʍ.ʄ. ɹʝʨʙʝʢʦʚʘ,  

ʛ. ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ 

 

ʋʜʝʣʴʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ (ʋʕʇ) ʚʦʜ ʠ ʧʦʯʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʧʘʨʘ-

ʤʝʪʨʦʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʤʥʦʞʝʩʪʚʦ ʧʨʦʮʝʩʩʦʚ ʚ ʵʢʦʩʠʩʪʝʤʝ. ʋʕʇ ï ʵʪʦ ʩʫʤʤʘʨʥʳʡ 

ʠʥʜʠʢʘʪʦʨʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʷʚʣʷʝʪʩʷ ʯʠʩʣʝʥʥʳʤ ʚʳʨʘʞʝʥʠ-

ʝʤ ʩʧʦʩʦʙʥʦʩʪʠ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʧʨʦʚʦʜʠʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ, ʩʣʫʞʠʪ ʧʨʠʙʣʠʟʠʪʝʣʴ-

ʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʩʫʤʤʘʨʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʣʝʢʪʨʦʣʠʪʦʚ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʥʝʦʨʛʘʥʠ-

ʯʝʩʢʠʭ, ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʦʛʨʘʤʤʘʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʚʦʜʥʦʡ ʩʨʝʜʳ ʜʣʷ 

ʦʮʝʥʢʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜ ʠ ʧʦʯʚ. ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ ʧʨʠʨʦʜʥʦʡ ʚʦʜʳ ʟʘʚʠ-

ʩʠʪ ʚ ʦʩʥʦʚʥʦʤ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʝʥʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʣʝʡ ʠ ʪʝʤʧʝʨʘʪʫʨʳ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʫʜʝʣʴʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ ʧʦʯʚʳ ʫʯʠʪʳʚʘʶʪʩʷ ʝʸ ʬʠ-

ʟʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʚʣʘʞʥʦʩʪʴ, ʩʪʨʫʢʪʫʨʘ, ʩʦʩʪʘʚ ʠ ʩʦʜʝʨʞʘʥʠʝ ʤʠʥʝʨʘʣʴ-

ʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. ʋʕʇ ʧʦʯʚʳ ʪʘʢʞʝ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʦʟʜʫʰʥʦʡ ʚʣʘʞʥʦʩʪʠ. ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʦʚʦʜʠʤʦʩʪʴ ʧʦʯ-

ʚʳ ʤʦʞʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʠʟ-ʟʘ ʫʚʝʣʠʯʝʥʠʷ ʧʦʜʚʠʞʥʦʩʪʠ ʠʦʥʦʚ. ʆʜʥʘʢʦ ʧʨʠ ʩʣʠʰʢʦʤ 

ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʦʙʨʘʪʥʳʡ ʵʬʬʝʢʪ, ʩʚʷʟʘʥʥʳʡ ʩ ʚʳʩʳʭʘʥʠʝʤ 

ʧʦʯʚʳ [4-5]. 

ɼʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʦ ʩʦʩʪʘʚʝ ʠʩʩʣʝʜʫʝʤʳʭ ʚʦʜʥʳʭ ʠ ʧʦʯʚʝʥ-

ʥʳʭ ʦʙʨʘʟʮʦʚ, ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʷʚʣʷʝʪʩʷ ʟʥʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʧʨʝʜʝʣʷʝʤʳʭ ʚʝʣʠ-

ʯʠʥ ʚ ʤʝʩʪʘʭ, ʥʝ ʠʩʧʳʪʳʚʘʶʱʠʭ ʧʨʷʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. ɺ ʩʚʷʟʠ 

ʩ ʵʪʠʤ ʮʝʣʴʶ ʧʨʦʚʦʜʠʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ ʚ 2024ʛ. ʩʦʩʪʘʚʘ ʚʦʜʥʳʭ ʠ ʧʦʯ-

ʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʚ ʨʘʟʥʳʭ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʟʦʥʘʭ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠ-

ʢʠ (ʂɹʈ). ɼʘʥʥʳʝ ʟʦʥʳ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ, ʢʘʢ ʟʦʥʳ ʬʦʥʦʚʦʛʦ (1-5 ʧʫʥʢʪʳ ʦʪʙʦʨʘ) 

ʠ ʠʤʧʘʢʪʥʦʛʦ (6-7 ʧʫʥʢʪʳ ʦʪʙʦʨʘ) ʚʦʟʜʝʡʩʪʚʠʷ. ʀʟʫʯʘʝʤʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʩʪʘʣʠ: ʨʅ ʠ 

ʋʕʇ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʚʳʩʦʢʦʛʦʨʥʘʷ, ʛʦʨʥʘʷ ʠ ʧʨʝʜʛʦʨʥʘʷ ʯʘʩʪʴ ɺʝʨʭʥʝ-
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ɹʘʣʢʘʨʩʢʦʛʦ ʠ ʏʝʨʝʢʩʢʦʛʦ ʫʱʝʣʠʡ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʜʥʳʭ ʠ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʚʭʦʜʠʣʦ:  

- ʦʧʨʝʜʝʣʝʥʠʝ ʧʫʥʢʪʦʚ ʦʪʙʦʨʘ ʧʨʦʙ ʠ ʥʘʛʣʷʜʥʦʝ ʠʭ ʦʪʦʙʨʘʞʝʥʠʝ ʥʘ ʢʘʨʪʘ-ʩʭʝʤʝ ʚ 

ʧʨʦʛʨʘʤʤʝ ɸʢʩʠʦʤʘ 5; 

- ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʩʪʘʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʨ. ʏʝʨʝʢ-ɹʘʣʢʘʨʩʢʠʡ ʚ ʧʝʨʠʦʜ ʟʠʤʥʝʡ 

ʤʝʞʝʥʠ; 

- ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʩʪʘʚʘ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʚ ʜʦ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ;  

- ʚʳʷʚʣʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʩʦʜʝʨʞʘʥʠʠ ʠʟʤʝʨʷʝʤʳʭ ʚʝʣʠʯʠʥ ʚ 

ʚʦʜʥʳʭ ʠ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʘʭ; 

- ʚʳʷʚʣʝʥʠʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʠʟʫʯʘʝʤʳʭ ʚʝʣʠʯʠʥ ʚ ʚʦʜʥʳʭ ʠ ʧʦʯʚʝʥʥʳʭ 

ʦʙʨʘʟʮʘʭ; 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ. ɺʧʝʨʚʳʝ ʜʣʷ ɺʝʨʭʥʝ-ɹʘʣʢʘʨʩʢʦʛʦ ʠ ʏʝʨʝʢʩʢʦʛʦ ʫʱʝʣʠʡ ʂɹʈ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʤʝʥʝʥʠʶ ʚʝʣʠʯʠʥ ʨʅ ʠ ʋʕʇ ʚʦʜʥʳʭ ʠ ʧʦʯʚʝʥʥʳʭ ʦʙ-

ʨʘʟʮʦʚ. ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʥʝʝ ʥʠʢʝʤ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ ʠ ʥʝ ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʜʦʧʫʱʝʥʥʳʤʠ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʠ ʤʦ-

ʥʠʪʦʨʠʥʛʝ ʦʙʲʝʢʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʆʪʙʦʨ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ, ʭʨʘʥʝʥʠʝ 

ʚʦʜʥʳʭ ʠ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩʦʛʣʘʩʥʦ ɻʆʉʊ ʈ 59024-2020, ʈɼ 

52.24.353-2012 ʠ ɻʆʉʊ 17.4.4.02-84. ɺ ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʤʫʪʥʳʭ ʧʨʦʙ ʢ ʘʥʘʣʠʟʫ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʷ ʠʣʠ ʞʝ ʬʠʣʴʪʨʦʚʘʥʠʝ ʯʝʨʝʟ ʤʝʤʙʨʘʥʥʳʡ ʬʠʣʴʪʨ. 

ɺʦʜʦʨʦʜʥʳʡ ʧʦʢʘʟʘʪʝʣʴ (ʨʅ) ʚ ʚʦʜʥʳʭ ʠ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʘʭ ʠʟʤʝʨʷʣʠ ʥʘ ʨʅ-ʤʝʪʨʝ-

ʠʦʥʦʤʝʨʝ ʕʢʩʧʝʨʪ-0013.01, ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʩʦʛʣʘʩʥʦ ʇʅɼ ʌ 

14.1:2:3:4.121-97 (ʀʟʜ. 2018) ʠ ɻʆʉʊ 26423-85. ʋʕʇ ʠʟʤʝʨʷʣʠ ʢʦʥʜʫʢʪʦʤʝʪʨʠʯʝʩʢʠʤ 

ʤʝʪʦʜʦʤ ʩʦʛʣʘʩʥʦ ʨʫʢʦʚʦʜʩʪʚʫ, ʢ ʧʘʩʧʦʨʪʫ ʧʨʠʙʦʨʘ ʢʦʥʜʫʢʪʦʤʝʪʨʘ ʕʢʩʧʝʨʪ-002, ʘ ʪʘʢʞʝ 

ɻʆʉʊ 26423-85. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʪʨʫʜʥʦʜʦʩʪʫʧʥʦʩʪʴ ʠ 

ʧʦʟʜʥʠʝ ʩʨʦʢʠ ʩʪʘʠʚʘʥʠʷ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ (ʘʧʨʝʣʴ-ʤʘʡ). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʪʙʦʨ ʚʦʜʥʳʭ ʠ 

ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʛʝʦʣʦʢʘʮʠʦʥʥʦ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʦ ʜʨʫʛ ʢ 

ʜʨʫʛʫ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʥʘʤ ʚʳʷʚʠʪʴ ʚ ʜʘʣʴʥʝʡʰʝʤ ʢʦʨʨʝʣʷʮʠʦʥʥʫʶ ʚʟʘʠʤʦʩʚʷʟʴ ʚ ʩʦʩʪʘʚʝ 

ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ 

ʪʘʙʣʠʮʳ, ʨʠʩʫʥʢʘ ʠ ʛʠʩʪʦʛʨʘʤʤ (ʪʘʙʣ.1-2, ʨʠʩ.1-3). 

ʈʘʥʝʝ ʧʨʦʚʝʜʸʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʘ ʚʦʜ ʨ. ʏʝʨʝʢ-ɹʘʣʢʘʨʩʢʠʡ ʧʦʢʘʟʘʣʠ ʯʪʦ: 

1. ʧʦ ʚʝʣʠʯʠʥʝ ʨʅ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʥʝʡʪʨʘʣʴʥʳʤ ʩʣʘʙʦʱʝʣʦʯʥʳʤ; 2. ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ɸʣʸʢʠʥʘ ʦʪʥʦʩʷʪʩʷ ʢ ʊʷʥʴ-ʐʘʥʴʩʢʦʤʫ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʢʘʣʴʮʠʝʚʦʤʫ ʢʣʘʩʩʫ, ʜʣʷ ʢʦʪʦ-

ʨʳʭ ʭʘʨʘʢʪʝʨʥʘ ʥʝʚʳʩʦʢʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ; 3. ʦʙʱʘʷ ʞʸʩʪʢʦʩʪʴ ʨʝʯʥʳʭ ʚʦʜ ʚʘʨʴʠʨʫʝʪ ʚ 

ʧʨʝʜʝʣʘʭ 0,3-2,0 ʤʛ-ʵʢʚ/ʣ, ʧʨʠ ʜʦʧʫʩʪʠʤʦʡ ʥʦʨʤʝ ʜʣʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʩʫʰʠ ï 7 ʤʛ-

ʵʢʚ/ʣ. ʊʘʢʠʝ ʚʦʜʳ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʢʣʘʩʩʘʤ ʢʘʯʝʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪ-

ʥʳʭ ʚʦʜ ʩʫʰʠ ʢʘʢ ʤʷʛʢʠʝ ʠ ʦʯʝʥʴ ʤʷʛʢʠʝ [1]. 

ʉʦʛʣʘʩʥʦ ʨʘʥʝʝ ʧʨʦʚʝʜʸʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ, ʚ ʨʘʡʦʥʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʧʨʝʦʙʣʘʜʘʶʪ ʛʦʨʥʦʣʫʛʦʚʳʝ ʪʠʧʠʯʥʳʝ ʠ ʛʦʨʥʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ, ʚ ʤʝʥʴʰʝʡ 

ʤʝʨʝ ʛʦʨʥʦʣʫʛʦʚʳʝ ʩʪʝʧʥʳʝ. 

ʆʙʱʠʤ ʩʚʦʡʩʪʚʦʤ ʦʪʦʙʨʘʥʥʳʭ ʥʘ ʣʫʛʫ ʧʦʯʚ ʷʚʣʷʝʪʩʷ ʩʢʝʣʝʪʥʦʩʪʴ ʠ ʥʝʙʦʣʴʰʘʷ 

ʤʦʱʥʦʩʪʴ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʩ ʦʪʯʸʪʣʠʚʦ ʚʳʨʘʞʝʥʥʳʤ ʪʝʤʥʳʤ ʛʫʤʫʩʦʚʳʤ ʛʦʨʠʟʦʥ-

ʪʦʤ, ʠʥʦʛʜʘ ʪʦʨʬʷʥʠʩʪʳʤ, ʥʘʣʠʯʠʝ ʤʝʣʢʠʭ ʢʘʤʥʝʡ ʨʘʟʣʠʯʥʦʛʦ ʜʠʘʤʝʪʨʘ, ʘ ʥʠʞʝ ʩʣʘʙʦʛʦ 

ʛʫʤʫʩʦʚʦʛʦ ʩʣʦʷ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʢʘʤʝʥʥʳʭ ʚʢʣʶʯʝʥʠʡ. ʄʘʣʳʡ ʦʙʲʸʤʥʳʡ ʫʜʝʣʴʥʳʡ ʚʝʩ 

ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʠʭ ʧʦʨʦʟʥʦʩʪʴ, ʙʦʣʴʰʘʷ ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴ ʠ ʚʣʘʛʦʸʤ-

ʢʦʩʪʴ ʫʙʳʚʘʝʪ ʩ ʛʣʫʙʠʥʦʡ. 
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ʈʠʩ. 1. ʂʘʨʪʘ ʩʭʝʤʘ ʧʫʥʢʪʦʚ ʦʪʙʦʨʘ ʚʦʜʥʳʭ ʠ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ 

 

ʊʘʙʣʠʮʘ 1 

ʇʫʥʢʪʳ ʦʪʙʦʨʘ ʚʦʜʥʳʭ ʠ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ 

 

 ̄

ɺʦʜʥʳʡ  

ʦʙʲʝʢʪ /  

ʈʘʩʩʪʦʷʥʠʝ, 

ʢʤ 

ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ 

ʧʫʥʢʪʘ  

ʦʪʙʦʨʘ / ʚʳʩʦʪʘ ʥʘʜ ʫʨʦʚ-

ʥʝʤ ʤʦʨʷ, ʤ 

 

 ̄

ɺʦʜʥʳʡ  

ʦʙʲʝʢʪ /  

ʈʘʩʩʪʦʷʥʠʝ, 

ʢʤ 

ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ 

ʧʫʥʢʪʘ  

ʦʪʙʦʨʘ / ʚʳʩʦʪʘ ʥʘʜ 

ʫʨʦʚʥʝʤ ʤʦʨʷ, ʤ 

 

1. 

ʨ. ʏʝʨʝʢ-

ɹʘʣʢʘʨʩʢʠʡ 

/ 1,7 

ʇʦʩʣʝ ʩʣʠʷʥʠʷ ʨ. ɼʳʭ-ʉʫ 

ʠ ʨ. ʂʘʨʘʩʫ / 1667 ʤ. ʥ.ʫ.ʤ. 
5. 

ʨ. ʏʝʨʝʢ 

ɹʘʣʢʘʨʩʢʠʡ / 

17,7 

ɼʦ ʚʪʦʢʘ ʨ. ʈʮʳʚʘʰʢʠ 

(ʨ. ʀʰʢʳʨʪʳ) ʚʳʰʝ ʩ. 

ɺ. ɹʘʣʢʘʨʠʷ, 1161 ʤ 

ʥ.ʫ.ʤ. 

2. 

ʨ. ʏʝʨʝʢ-

ɹʘʣʢʘʨʩʢʠʡ 

/ 6,8 

ʇʦʩʣʝ ʣʝʚʦʛʦ ʧʨʠʪʦʢʘ 

ʊʶʪʶʥʩʫ, ʨʘʟʨʫʰʝʥʥʳʡ 

ʢʦʨʜʦʥ ʟʘʧʦʚʝʜʥʠʢʘ / 1504 

ʤ. ʥ.ʫ.ʤ. 

6. 

ʨ. ʏʝʨʝʢ 

ɹʘʣʢʘʨʩʢʠʡ / 

18,1  

ʅʘʚʝʩʥʦʡ ʤʦʩʪ, ʚʳʰʝ 

ʩ.ɺ.ɹʘʣʢʘʨʠʷ, 1110 ʤ 

ʥ.ʫ.ʤ. 

3. 

ʨ. ʏʝʨʝʢ-

ɹʘʣʢʘʨʩʢʠʡ 

/ 11,0 

ʇʦʩʣʝ ʣʝʚʦʛʦ ʧʨʠʪʦʢʘ 

ʂʘʰʪʘʥ-ʉʫ, ʥʝ ʜʦʝʟʞʘʷ ʜʦ 

ʎʫʣʜʫʨ-ʉʫ / 1388 ʤ. ʥ.ʫ.ʤ. 

7. ʨ. ʏʝʨʝʢ  

ʇʦʩʣʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

ɻʕʉ ʠ ʩʣʠʷʥʠʷ ʜʚʫʭ 

ʏʝʨʝʢʦʚ  

4. 

ʨ. ʏʝʨʝʢ 

ɹʘʣʢʘʨʩʢʠʡ 

/ 17,7  

 

ʇʦʜ ʞʝʣʝʟʥʳʤ ʤʦʩʪʦʤ 

ʧʦʩʣʝ ʚʧʘʜʝʥʠʷ ʩʫʭʦʡ 

ʨ.ʂʫʨʫʢʦʣ (ʧʨʘʚʳʡ ʧʨʠ-

ʪʦʢ) ʚʳʰʝ ʩ. ɺ.ɹʘʣʢʘʨʠʷ / 

1196 ʤ. ʥ.ʫ.ʤ 

 

 

ʈʘʟʣʠʯʠʷ ʚ ʤʦʱʥʦʩʪʠ ʛʦʨʥʦʣʫʛʦʚʳʭ ʧʦʯʚ ʥʘ ʩʢʣʦʥʘʭ ʦʙʫʩʣʦʚʣʝʥʳ ʨʘʟʥʦʡ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʴʶ ʧʨʦʮʝʩʩʦʚ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ. ʇʦʯʚʝʥʥʳʡ ʨʘʟʨʝʟ ʫʜʘʣʦʩʴ 

ʧʨʦʡʪʠ ʚʩʝʛʦ ʥʘ 10-16ʩʤ, ʥʠʞʝ ʣʝʞʠʪ ʧʣʦʪʥʳʡ ʩʣʦʡ ʤʝʣʢʦʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʚ 
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ʢʦʪʦʨʳʡ ʧʦ ʪʨʝʱʠʥʘʤ ʠ ʧʨʦʤʝʞʫʪʢʘʤ ʤʝʞʜʫ ʢʘʤʥʷʤʠ ʧʨʦʥʠʢʘʝʪ ʧʦʯʚʘ. ɺʝʩʴ ʨʘʟʨʝʟ 

ʧʨʝʜʩʪʘʚʣʝʥ ʛʫʤʫʩʦʚʳʤ ʛʦʨʠʟʦʥʪʦʤ ʩʫʧʝʩʯʘʥʳʤ, ʩʚʝʨʭʫ ʩʣʝʛʢʘ ʦʛʣʠʥʸʥʥʳʝ. ʇʦʯʚʳ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʳ, ʛʦʨʥʦ-ʯʝʨʥʦʟʸʤʥʦʛʦ ʪʠʧʘ, ʥʝ ʢʘʨʙʦʥʘʪʥʳʝ. ʃʝʩʥʦʡ ʣʘʥʜʰʘʬʪ ʨʘʩʧʦ-

ʣʦʞʝʥ ʚ 6ʢʤ ʦʪ ʩ.ɺʝʨʭʥʷʷ ɹʘʣʢʘʨʠʷ. ɺ ʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʨʘʟʣʠʯʘʶʪʩʷ ʜʚʘ ʩʣʦʷ: ʩʣʦʡ 

ʣʝʩʥʦʡ ʧʦʜʩʪʠʣʢʠ ʠʟ ʥʝʨʘʟʣʦʞʠʚʰʠʭʩʷ ʠ ʧʦʣʫʨʘʟʣʦʞʠʚʰʠʭʩʷ ʣʠʩʪʴʝʚ, ʚʝʪʦʯʝʢ ʤʭʘ, ʚʝ-

ʪʦʰʠ ʠ ʛʫʤʫʩʦʚʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʳʡ ʛʦʨʠʟʦʥʪ. ʈʘʟʥʦʪʨʘʚʴʝ ʥʘ ʧʝʨʠʦʜ ʦʪʙʦʨʘ ʧʨʦʙ ʧʦʯʚʳ 

ʦʪʩʫʪʩʪʚʦʚʘʣʦ. ʅʘ ʤʦʤʝʥʪ ʦʪʙʦʨʘ ʙʳʣʠ ʩʥʝʞʥʳʝ ʣʘʚʠʥʳ ʥʘ ʩʢʣʦʥʘʭ, ʘ ʪʘʢʞʝ ʦʩʳʧʠ, ʯʪʦ 

ʦʯʝʥʴ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ. ɺ 

ʤʝʩʪʘʭ ʜʚʠʞʝʥʠʷ ʩʥʝʞʥʳʭ ʣʘʚʠʥ ʨʘʟʚʠʪʳ ʧʨʦʮʝʩʩʳ ʵʨʦʟʠʠ [2,3,6]. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʦʚ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘ ʩʦʩʪʘʚʦʤ ʚʦʜ-

ʥʳʭ ʠ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʩʣʝʜʫʶʱʝʝ (ʪʘʙʣ.2, ʨʠʩ. 2-3). 

ʨʅ ʚ ʚʦʜʘʭ ʨ.ʏʝʨʝʢ ɹʘʣʢʘʨʩʢʠʡ ʠʟʤʝʥʷʣʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 7,8ʝʜ. ʜʦ 

8,4ʝʜ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʨʅ ʦʪʤʝʯʝʥʳ ʜʣʷ ʫʩʪʴʝʚʳʭ ʦʙʣʘʩʪʝʡ ʠʩʩʣʝʜʫʝʤʦʡ ʨʝʢʠ, 

ʨʘʚʥʳʝ 8,2 ʝʜ.-8,4 ʝʜ. ʠ ʦʪʥʦʩʠʣʠʩʴ ʢ ʱʝʣʦʯʥʦʡ ʩʨʝʜʝ. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʨʅ ʚ ʟʠʤʥʠʭ 

ʚʦʜʘʭ ʩʦʩʪʘʚʣʷʣʦ 8,1ʝʜ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥʳ ʨʅ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝʤ ʚ 1,1 ʨʘʟʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʣʠʯʠʥʘ ʨʅ ʨʝʯʥʳʭ ʚʦʜ ʥʦʩʠʪ ʥʝʡʪʨʘʣʴʥʦ-

ʱʝʣʦʯʥʦʡ ʭʘʨʘʢʪʝʨ ʠ ʤʘʣʦ ʦʪʣʠʯʘʝʪʩʷ ʚ ʨʘʟʥʳʝ ʬʘʟʳ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ.  

ɺʝʣʠʯʠʥʘ ʨʅ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʠʟʤʝʥʷʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 6,4ʝʜ. ʜʦ 7,3ʝʜ. ʠ ʦʪ-

ʥʦʩʠʣʘʩʴ ʢ ʩʣʘʙʦ ʢʠʩʣʦʡ ʠ ʥʝʡʪʨʘʣʴʥʦʡ ʩʨʝʜʝ. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʨʅ ʚ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟ-

ʮʘʭ ʩʦʩʪʘʚʣʷʣʦ 6,8ʝʜ. ɺʳʷʚʣʝʥʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥʳ ʨʅ ʚʦʜʥʳʭ ʠ 

ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʚ 1,1 ʨʘʟʘ. 

 ʋʕʇ ʚ ʚʦʜʘʭ ʨ.ʏʝʨʝʢ ɹʘʣʢʘʨʩʢʠʡ ʠʟʤʝʥʷʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 148,4ʤʢʉʤ/ʩʤ ʜʦ 

180ʤʢʉʤ/ʩʤ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʋʕʇ ʦʪʤʝʯʝʥʳ ʜʣʷ ʫʩʪʴʝʚʳʭ ʦʙʣʘʩʪʝʡ ʠʩʩʣʝʜʫʝ-

ʤʦʡ ʨʝʢʠ, ʨʘʚʥʳʝ 165ʤʢʉʤ/ʩʤ ʠ 180ʤʢʉʤ/ʩʤ. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʋʕʇ ʚ ʟʠʤʥʠʭ ʚʦʜʘʭ 

ʩʦʩʪʘʚʣʷʣʦ 154ʤʢʉʤ/ʩʤ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥʳ ʋʕʇ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝʤ ʚ 1,1 ʨʘʟʘ.  

ɺʝʣʠʯʠʥʘ ʋʕʇ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʠʟʤʝʥʷʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 122ʤʢʉʤ/ʩʤ ʜʦ 

215ʤʢʉʤ/ʩʤ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʋʕʇ ʦʪʤʝʯʝʥʳ ʜʣʷ ʠʩʪʦʢʦʚʳʭ ʦʙʣʘʩʪʝʡ ʠʩʩʣʝʜʫ-

ʝʤʦʡ ʨʝʢʠ, ʨʘʚʥʳʝ 191ʤʢʉʤ/ʩʤ ʠ 215ʤʢʉʤ/ʩʤ ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥʳ 

ʋʕʇ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʚ 1,26 ʨʘʟʘ. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʋʕʇ ʚ ʧʦʯʚʝʥʥʳʭ ʦʙ-

ʨʘʟʮʘʭ ʩʦʩʪʘʚʣʷʣʦ 162ʤʢʉʤ/ʩʤ.  

 
ʈʠʩ. 2. ɺʝʣʠʯʠʥʘ ʨʅ ʚʦʜʥʳʭ ʠ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ 
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ʧʫʥʢʪ ʦʪʙʦʨʘ 

ʨʅ ʚʦʜ ʨʅ ʧʦʯʚ ʃʠʥʝʡʥʘʷ (ʨʅ ʚʦʜ) ʃʠʥʝʡʥʘʷ (ʨʅ ʧʦʯʚ) 
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ʈʠʩ. 3. ɺʝʣʠʯʠʥʘ ʫʜʝʣʴʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ ʚʦʜʥʳʭ ʠ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʩʦʛʣʘʩʥʦ, ʦʪʦʙʨʘʞʸʥʥʳʭ ʥʘ ʛʠʩʪʦʛʨʘʤʤʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠʟʤʝ-

ʥʝʥʠʡ ʦʧʨʝʜʝʣʷʝʤʳʭ ʚʝʣʠʯʠʥ, ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʪʨʝʥʜ (ʜʣʷ 

ʋʕʇ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ) ʠ ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʘ 2 

ɿʥʘʯʝʥʠʝ ʫʨʘʚʥʝʥʠʡ ʨʝʛʨʝʩʩʠʠ ʠʟʫʯʘʝʤʳʭ ʚʝʣʠʯʠʥ 

 

ʇʘʨʘʤʝʪʨ ʋʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ 

ʚʦʜʥʳʭ ʦʙʨʘʟʮʳ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ  

ʨʅ y = 0,0821x + 7,7429; RĮ = 0,8817 y = 0,1536x + 6,15; RĮ = 0,5775 

ʋʜʝʣʴʥʘʷ 

ʵʣʝʢʪʨʠʯʝʩʢʘʷ 

ʧʨʦʚʦʜʠʤʦʩʪʴ 

y = 4,6857x + 135,29;  

RĮ = 0,5608 

y = -8,5714x + 196,57;  

RĮ = 0,3185 

 

ɺʳʚʦʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʸʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʳ ʟʦʥʳ 

ʬʦʥʦʚʦʛʦ ʠ ʠʤʧʘʢʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʊʘʢ ʜʣʷ ʟʦʥʳ ʠʤʧʘʢʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʭʘʨʘʢʪʝʨ-

ʥʳʤ ʷʚʣʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʨʅ ʠ ʋʕʇ ʜʣʷ ʚʦʜʥʳʭ ʠ ʨʅ ʜʣʷ ʧʦʯ-

ʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ.  
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ɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɺʦʨʦʥʝʞ, ʈʦʩʩʠʷ 
 

ʉ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʢʨʘʪʠʯʝʩʢʦʛʦ ʧʫʪʠ ʯʝʣʦʚʝʯʝʩʪʚʘ ʧʦʩʪʦʷʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʘʥ-

ʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ. ɺʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘ ʧʦʧʘʜʘʶʪ ʚ ʘʪʤʦʩʬʝʨ-

ʥʳʡ ʚʦʟʜʫʭ, ʚʦʜʫ, ʧʦʯʚʫ, ʘ ʟʘʪʝʤ ʚ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʯʝʣʦʚʝʢʘ. ʅʘ ʬʦʥʝ 

ʚʦʟʨʘʩʪʘʶʱʝʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʨʝʛʠʦʥʦʚ 

ʦʪʯʝʪʣʠʚʦ ʧʨʦʷʚʣʷʶʪʩʷ ʥʝʛʘʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʱʝʨʙʦʤ 

ʟʜʦʨʦʚʴʶ ʥʘʩʝʣʝʥʠʷ. ʇʦ ʦʮʝʥʢʘʤ ʨʘʟʣʠʯʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʥʘ 30 ï 

40% ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʫʨʦʚʝʥʴ ʢʦʪʦʨʦʛʦ ʜʦʩʪʠʛʣʦ ʫʛʨʦʞʘʶʱʝʛʦ 

ʩʦʩʪʦʷʥʠʷ ʜʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ [4]. ʆʩʦʙʝʥʥʦ ʯʫʚʩʪʚʠʪʝʣʴ-

ʥʳ ʢ ʠʟʤʝʥʝʥʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʦʞʠʣʳʝ ʣʶʜʠ ʩ ʭʨʦʥʠʯʝʩʢʠʤʠ ʙʦʣʝʟʥʷʤʠ ʩʝʨʜʮʘ 

ʠ ʣʝʛʢʠʭ [1]. 

ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʦʪ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʘʪ-

ʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʦʣʝʡ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘ-

ʮʠʡ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʦʚ.  

ɺʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʨʘʩʩʝʷʥʠʝ ʧʨʠʤʝʩʠ, ʷʚʣʷʶʪʩʷ ʚʝʨʪʠʢʘʣʴ-

ʥʳʝ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʩʪʝʧʝʥʴ ʫʩʪʦʡʯʠʚʦʩʪʠ ʘʪʤʦʩʬʝʨʳ. ʇʨʠʤʝʩʴ, ʚʳ-

ʙʨʦʰʝʥʥʘʷ ʚ ʘʪʤʦʩʬʝʨʫ, ʧʝʨʝʥʦʩʠʪʩʷ ʚʝʪʨʦʚʳʤ ʧʦʪʦʢʦʤ ʠ ʪʫʨʙʫʣʝʥʪʥʳʤʠ ʚʠʭʨʷʤʠ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʧʝʨʝʥʦʩʘ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʟʝʤʣʠ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʧʨʠʟʝʤʥʦʤ ʩʣʦʝ ʘʪʤʦʩʬʝʨʳ. ʉʪʘʙʠʣʴ-

ʥʦʩʪʴ ʘʪʤʦʩʬʝʨʳ ʚʘʞʥʘ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʙʦʢʦʚʦʡ ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʦʡ ʜʠʩʧʝʨʩʠʠ. 

ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚʠʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʜʘʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʝʪʨʦʚʦʛʦ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʘʪʤʦʩʬʝʨʳ ʠʩʧʦʣʴʟʫʝʤʦʛʦ 

ʚ ʪʨʫʜʘʭ ɸʢʠʤʦʚʘ ʃ.ʄ. [1ï3], ɸ.ɺ. ʅʘʟʘʨʝʥʢʦ [5]. ʆʪʤʝʯʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘʷ 

ʨʦʣʴ ʜʘʥʥʳʭ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʘʪʤʦʩʬʝʨʳ ʩ ʮʝʣʴʶ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʵʢʦʣʦ-

ʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ.  

ɺʝʨʪʠʢʘʣʴʥʦʝ ʧʝʨʝʤʝʰʠʚʘʥʠʝ, ʚʳʟʚʘʥʥʦʝ ʪʫʨʙʫʣʝʥʪʥʳʤʠ ʜʚʠʞʝʥʠʷʤʠ, ʧʨʠʚʦʜʠʪ 
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ʢ ʧʝʨʝʥʦʩʫ ʧʦ ʚʳʩʦʪʝ ʚʩʝʚʦʟʤʦʞʥʳʭ ʘʪʤʦʩʬʝʨʥʳʭ ʧʨʠʤʝʩʝʡ, ʚʦʜʷʥʦʛʦ ʧʘʨʘ, ʪʝʧʣʦʩʦ-

ʜʝʨʞʘʥʠʷ, ʢʦʣʠʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ ʠ ʜʨʫʛʠʭ ʩʚʦʡʩʪʚ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʠʮ. ʀʥʪʝʥʩʠʚʥʦʝ ʚʝʨ-

ʪʠʢʘʣʴʥʦʝ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʚʦʟʜʫʭʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʴʰʦʡ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʘʪʤʦʩʬʝʨʳ, ʠ 

ʝʝ ʠʟʫʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʩʦʚʨʝʤʝʥʥʦʩʪʠ. 

ʅʘʠʙʦʣʴʰʝʝ ʨʘʟʚʠʪʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʘʪʤʦʩʬʝʨʳ, ʧʦʣʫʯʠʣʦ ʚ 

ʘʚʠʘʮʠʦʥʥʦʡ ʤʝʪʝʦʨʦʣʦʛʠʠ ʧʨʠ ʧʨʦʛʥʦʟʝ ʦʧʘʩʥʳʭ ʷʚʣʝʥʠʡ ʧʨʠʨʦʜʳ ʩʚʷʟʘʥʥʳʭ ʩ ʢʦʥ-

ʚʝʢʪʠʚʥʦʡ ʦʙʣʘʯʥʦʩʪʴʶ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʘʨʘʤʝʪʨʦʚ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʘʪʤʦʩʬʝʨʳ ʧʦ-

ʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʘ ʚ ʨʘʙʦʪʝ ɸʢʠʤʦʚʘ ʃ.ʄ. [3]. 

ʃʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʤʝʞʜʫ ʩʦʩʪʦʷʥʠʝʤ ʘʪʤʦʩʬʝʨʳ ʠ ʢʦʥ-

ʮʝʥʪʨʘʮʠʝʡ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʧʦʢʘʟʘʣ ʀʥʜʝʢʩ ʧʣʘʚʫʯʝʩʪʠ (Lifted Index, LI), 

Galway (1956) [6].  

ʀʥʜʝʢʩ ʧʣʘʚʫʯʝʩʪʠ LI ʠʟʤʝʨʷʝʪ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʪʝʤʧʝʨʘʪʫʨʦʡ ʝʜʠʥʠʯʥʦʛʦ ʦʙʲʝʤʘ 

ʚʦʟʜʫʭʘ (ʧʦʩʳʣʢʠ (parcel)) ʥʘ ʚʳʩʦʪʝ 500 ʛʇʘ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (envir) 

ʥʘ ʚʳʩʦʪʝ 500 ʛʇʘ. ʆʥ ʦʙʲʝʜʠʥʷʝʪ ʚʣʘʞʥʦʩʪʴ ʠ ʛʨʘʜʠʝʥʪ (ʩʪʘʪʠʯʝʩʢʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ) ʚ 

ʦʜʥʦ ʯʠʩʣʦ, ʢʦʪʦʨʦʝ ʤʝʥʝʝ ʫʷʟʚʠʤʦ ʜʣʷ ʥʘʙʣʶʜʝʥʠʡ ʧʨʠ ʦʪʜʝʣʴʥʳʭ ʫʨʦʚʥʷʭ ʜʘʚʣʝʥʠʷ.  

ʈʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ʨʘʟʥʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʫʨʦʚʥʝ 500 ʛʇʘ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʝʜʠ-

ʥʠʯʥʦʛʦ ʦʙʲʝʤʘ ʚʦʟʜʫʭʘ (parcel) ʧʫʪʝʤ ʩʫʭʦʘʜʠʘʙʘʪʠʯʝʩʢʦʛʦ ʧʦʜʲʝʤʘ, ʚ ʩʫʭʦʤ ʩʦʩʪʦʷʥʠʠ 

ʧʦʜʥʠʤʘʶʱʝʡʩʷ ʩ ʫʨʦʚʥʷ ʦʪ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦ ʫʨʦʚʥʷ ʝʝ ʢʦʥʜʝʥʩʘʮʠʠ (LCL), ʟʘʪʝʤ 

ʧʦ ʚʣʘʞʥʦ-ʘʜʠʘʙʘʪʠʯʝʩʢʦʤʫ ʧʨʦʮʝʩʩʫ ʚʦ ʚʣʘʞʥʦʤ ʩʦʩʪʦʷʥʠʠ ʜʦ 500 ʛʇʘ. 

 

ὒὍὝυππάὦ ὩὲὺὭὶὝυππάὦ ὴὥὶὧὩὰȟ (1) 

 

ʛʜʝ T (500 mb envir) ï T (ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʥʘ 500 ʛʇʘ) ï ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶ-

ʱʝʡ ʩʨʝʜʳ ʥʘ ʚʳʩʦʪʝ ʠʟʦʙʘʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 500 ʛʇʘ, ÁC; T(500 mb parcel) ï ʊ (ʧʦ-

ʩʳʣʢʘ 500 ʛʇʘ) ï ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʩʭʦʜʷʱʝʡ ʚʦʟʜʫʰʥʦʡ ʧʦʩʳʣʢʠ ʥʘ ʫʨʦʚʥʝ 500 ʛʇʘ, ÁC. 

¶ LI  ʚʳʰʝ 0 ï ʩʪʘʙʠʣʴʥʘʷ (ʫʩʪʦʡʯʠʚʘʷ) ʘʪʤʦʩʬʝʨʘ, ʥʦ ʚʦʟʤʦʞʥʘ ʩʣʘʙʘʷ ʢʦʥʚʝʢʮʠʷ 

ʜʣʷ LI  = 1 ï 3.  

¶ LI  = ʦʪ 0 ʜʦ -3 ï ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʫʩʪʦʡʯʠʚʘʷ ʘʪʤʦʩʬʝʨʘ.  

¶ LI  = ʦʪ -3 ʜʦ -9 ï ʥʝʫʩʪʦʡʯʠʚʘʷ ʘʪʤʦʩʬʝʨʘ.  

ʈʝʟʫʣʴʪʘʪʳ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʠ ʠʥ-

ʜʝʢʩʘ ʧʣʘʚʫʯʝʩʪʠ LI ʚ ʟʠʤʥʠʡ ʠ ʣʝʪʥʠʡ ʧʝʨʠʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 

ɺʝʣʠʯʠʥʘ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʠ  

 

ʠʥʜʝʢʩ 

ʫʩʪʦʡʯʠʚʦʩʪʠ  
ʧʳʣʴ  

ʜʠʦʢʩʠʜ 

ʩʝʨʳ  

ʦʢʩʠʜ 

ʫʛʣʝʨʦʜʘ  

ʜʠʦʢʩʠʜ 

ʘʟʦʪʘ  

ʦʢʩʠʜ 

ʘʟʦʪʘ  

ʬʦʨʤʘʣʴʜʝʛʠʜ 

LI (ʟʠʤʘ) 0,47 - -0,35 0,37 0,39 - 

LI (ʣʝʪʦ) 0,48 -0,37 -0,44 -0,40 -  -0,44 

 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʪʘʙʣʠʮʳ 1 ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ 

ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʦʪ ʫʩʪʦʡʯʠʚʦʩʪʠ ʘʪʤʦʩʬʝʨʳ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʦʪ ʝʝ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʠʤʝʝʪ ʫʤʝʨʝʥʥʫʶ ʩʚʷʟʴ, ʠ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

|r| ʦʪ 0,35 ʜʦ 0,48. ɺ ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʫʨʦʚʝʥʴ ʪʝʩʥʦʪʳ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ 

ʧʘʨʘʤʝʪʨʘʤʠ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʘʪʤʦʩʬʝʨʳ ʠ ʟʘʛʨʷʟʥʷʶʱʠʤʠ ʚʝʱʝʩʪʚʘʤʠ ʚʳʰʝ, ʯʝʤ 

ʟʠʤʦʡ. 
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʠʥʜʝʢʩʘ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ (ʧʣʘʚʫʯʝʩʪʠ LI), 

ʦʮʝʥʠʚʘʣʘʩʴ ʚʝʨʦʷʪʥʦʩʪʴ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʘʪʤʦʩʬʝʨʳ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʈʫʩʩʢʦʡ ʨʘʚʥʠʥʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʀʟ ʘʥʘʣʠʟʘ ʨʠʩʫʥʢʘ 1 ʚʠʜʥʦ, ʯʪʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ 

ʥʝʫʩʪʦʡʯʠʚʦʡ ʘʪʤʦʩʬʝʨʳ (ʠʥʜʝʢʩʘ ʧʣʘʚʫʯʝʩʪʠ LI) ʠʤʝʝʪ ʚʠʜ ʩʝʜʣʦʚʠʥʳ, ʛʜʝ ʚ ʰʠʨʦʪʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʧʦ ʣʠʥʠʠ ʉʤʦʣʝʥʩʢ ï ɺʦʣʛʦʛʨʘʜ, ʨʘʩʧʦʣʦʞʝʥʘ ʪʝʨʨʠʪʦʨʠʷ ʩ ʙʦʣʝʝ ʫʩʪʦʡʯʠ-

ʚʳʤ ʩʦʩʪʦʷʥʠʝʤ ʘʪʤʦʩʬʝʨʳ. ɺʝʨʦʷʪʥʦʩʪʴ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʘʪʤʦʩʬʝʨʳ ʚ ʉʤʦ-

ʣʝʥʩʢʝ ʩʦʩʪʘʚʣʷʝʪ 21.0%, ʘ ʚ ɺʦʣʛʦʛʨʘʜʝ 17.7%. ɺ ʤʝʨʠʜʠʦʥʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ (ʈʷʟʘʥʴ 

ï ʊʘʤʙʦʚ ï ʈʦʩʪʦʚïʥʘ-ɼʦʥʫ), ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ, ʨʘʩʧʦʣʦʞʝʥʘ ʪʝʨʨʠʪʦʨʠʷ ʩ ʙʦʣʴʰʝʡ ʥʝ-

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʘʪʤʦʩʬʝʨʳ, ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʠʥʪʝʥʩʠʚʥʳʭ ʢʦʥʚʝʢʪʠʚʥʳʭ ʜʚʠʞʝʥʠʡ ʚʦʟ-

ʜʫʭʘ, ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ ʧʨʦʷʚʣʝʥʠʷ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ 30% (ʈʷʟʘʥʴ 28.8%, ʊʘʤʙʦʚ 

28.7%). ʅʘ ʦʩʪʘʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷ ʚʝʨʦʷʪʥʦʩʪʴ ʥʝʫʩʪʦʡʯʠʚʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʘʪʤʦʩʬʝʨʳ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 24 ï 26%. 

 
 

ʈʠʩ. 1. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʥʝʫʩʪʦʡʯʠʚʦʡ ʧʦʛʦʜʳ ʣʝʪʦʤ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷ 



 

110  

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʝʞʜʫ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʠ 

ʥʝʫʩʪʦʡʯʠʚʦʩʪʴʶ ʘʪʤʦʩʬʝʨʳ ʠʤʝʝʪʩʷ ʟʥʘʯʠʤʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʠ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʈʫʩʩʢʦʡ ʨʘʚʥʠʥʳ ʧʨʝʦʙʣʘʜʘʝʪ ʫʩʪʦʡʯʠʚʦʝ ʩʦʩʪʦʷʥʠʝ 

ʘʪʤʦʩʬʝʨʳ, ʦʩʦʙʝʥʥʦ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʟʘ ʩʯʝʪ ʛʨʘʥʪʘ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ 

ˉ 20-17-00172, https://rscf.ru /project/20-17-00172/  
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ɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɺʦʨʦʥʝʞ, ʈʦʩʩʠʷ 
 

ʉʪʘʙʠʣʴʥʦʩʪʴ ʘʪʤʦʩʬʝʨʳ ʚʘʞʥʘ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʙʦʢʦʚʦʡ ʠ ʚʝʨʪʠ-

ʢʘʣʴʥʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʜʠʩʧʝʨʩʠʠ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʩʪʘ-

ʙʠʣʴʥʦʩʪʠ ʘʪʤʦʩʬʝʨʳ ʷʚʣʷʝʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʇʘʩʢʫʠʣʣʘ (Pasquill, F. 1961), ʧʦʟʞʝ ʤʦ-

ʜʠʬʠʮʠʨʦʚʘʥʥʘʷ ɻʠʬʬʦʨʜʦʤ (1961) ʠ ʥʘʟʳʚʘʝʤʘʷ ʢʣʘʩʩʦʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʇʘʩʢʫʠʣʣʘ-

ɻʠʬʬʦʨʜʘ (PG) [1ï2].  

ʉʪʘʥʜʘʨʪʥʘʷ ʤʦʜʝʣʴ ʧʦ ʇʘʩʢʫʠʣʣʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʦʜʝʣʴ ʛʘʫʩʩʦʚʘ ʰʣʝʡʬʘ ʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʥʝʧʨʝʨʳʚʥʳʡ ʠʩʪʦʯʥʠʢ ʚʳʙʨʦʩʘ Q (ʢʛ/ʩʝʢ) ʥʘ ʵʬʬʝʢʪʠʚʥʦʡ ʚʳʩʦʪʝ (h) 
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ʥʘʜ ʟʝʤʣʝʡ. ʇʨʠ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʨʘʚʥʦʤʝʨʥʦʡ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ (u) ʤʦʜʝʣʴ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʢʦʥʮʝʥʪʨʘʮʠʶ C (ʢʛ/ʥʘ ʢʫʙʠʯʝʩʢʠʡ ʤʝʪʨ) ʧʦ ʬʦʨʤʫʣʝ [1]: 

 

ὼȟώȟᾀ Ὡ Ⱦ Ὡ Ⱦ Ὡ Ⱦ
 (1) 

 

ʛʜʝ x ð ʨʘʜʠʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʧʦ ʚʝʪʨʫ ʦʪ ʚʳʙʨʦʩʦʚ. ʂʦʦʨʜʠʥʘʪʘ y ʦʪʥʦʩʠʪʩʷ ʢ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜ ʧʨʷʤʳʤ ʫʛʣʦʤ ʢ ʦʩʠ ʰʣʝʡʬʘ, ʛʜʝ y ʨʘʚʝʥ ʥʫʣʶ ʥʘ 

ʦʩʠ x. ʂʦʦʨʜʠʥʘʪʘ z ð ʵʪʦ ʚʳʩʦʪʘ ʥʘʜ ʟʝʤʣʝʡ, ʢʦʪʦʨʘʷ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʯʠʪʘʝʪʩʷ 

ʧʣʦʩʢʦʡ ʠ ʦʜʥʦʨʦʜʥʦʡ. ʇʘʨʘʤʝʪʨʳ y᷂ ʠ ᷂z ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʪʘʥʜʘʨʪʥʳʝ ʦʪʢʣʦʥʝʥʠʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ C ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ y ʠ z ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʩʣʝʜʥʠʡ ʯʣʝʥ ʚʳʨʘʞʝʥʠʷ ʫʯʠ-

ʪʳʚʘʝʪ ʦʪʨʘʞʝʥʠʝ ʰʣʝʡʬʘ ʦʪ ʟʝʤʣʠ, ʧʨʝʜʧʦʣʘʛʘʷ, ʯʪʦ ʠʩʪʦʯʥʠʢ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘʭʦʜʠʪʩʷ 

ʥʘ ʨʘʩʩʪʦʷʥʠʠ h ʧʦʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʟʝʤʣʠ. ʇʘʨʘʤʝʪʨʳ ʜʠʩʧʝʨʩʠʠ y᷂ ʠ ᷂z ʟʘʜʘʥʳ ʢʘʢ 

ʬʫʥʢʮʠʠ ʨʘʩʩʪʦʷʥʠʷ ʧʦ ʚʝʪʨʫ (x) ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʦʩʥʦʚʘʥʳ ʥʘ ʩʦʯʝʪʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʪʝʦʨʠʠ.  

ɼʣʷ ʦʧʠʩʘʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʘʪʤʦʩʬʝʨʳ ʠʩʧʦʣʴʟʫʝʪʩʷ 6 ʢʣʘʩʩʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ: A, 

B, C, D, E ʠ F (ʧʦ ʇʘʩʢʫʠʣʣʫ). ʇʝʨʚʳʝ ʪʨʠ ʢʣʘʩʩʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʝʫʩʪʦʡʯʠʚʦʡ ʩʪʨʘʪʠ-

ʬʠʢʘʮʠʠ ʘʪʤʦʩʬʝʨʳ, ʧʦʩʣʝʜʥʠʝ ʜʚʘ  ʫʩʪʦʡʯʠʚʦʡ. ʂʣʘʩʩ D ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝʡʪʨʘʣʴʥʦʡ 

ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʘʪʤʦʩʬʝʨʳ.  

ʅʝʩʪʘʙʠʣʴʥʳʝ ʩʦʩʪʦʷʥʠʷ ʦʙʦʟʥʘʯʘʶʪʩʷ ʙʫʢʚʦʡ çɸè (ʠʣʠ ʮʠʬʨʦʡ 1), ʪʦʛʜʘ ʢʘʢ ʚʩʝ 

ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʝ ʩʦʩʪʦʷʥʠʷ ʦʙʦʟʥʘʯʘʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ ʙʫʢʚʘʤʠ ʘʣʬʘʚʠʪʘ, ʪʘʢ 

ʯʪʦ ʯʨʝʟʚʳʯʘʡʥʦ ʩʪʘʙʠʣʴʥʳʝ ʩʦʩʪʦʷʥʠʷ ʦʙʦʟʥʘʯʘʶʪʩʷ ʙʫʢʚʘʤʠ çFè ʠ/ʠʣʠ çGè (6) ʠ/ʠʣʠ 

7). ʅʝʡʪʨʘʣʴʥʳʝ ʘʪʤʦʩʬʝʨʥʳʝ ʫʩʣʦʚʠʷ ʦʙʦʟʥʘʯʘʶʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ çDè (4). ʇʨʝʜʧʦ-

ʣʘʛʘʝʪʩʷ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʚʨʝʤʝʥʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʙʣʘʢʘ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʪʤʦʩʬʝʨʳ ʥʝ 

ʤʝʥʷʶʪʩʷ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʣʘʩʩʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʇʘʩʢʫʠʣʣʘ (Pasquill) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦ-

ʙʦʡ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʧʦʩʦʙ ʦʧʠʩʘʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʘʪʤʦʩʬʝʨʳ ï ʪʝʥʜʝʥʮʠʠ ʘʪʤʦʩʬʝʨʳ 

ʩʦʧʨʦʪʠʚʣʷʪʴʩʷ ʠʣʠ ʫʩʠʣʠʚʘʪʴ ʚʝʨʪʠʢʘʣʴʥʦʝ ʜʚʠʞʝʥʠʝ.  

ʊʝʨʥʝʨ (Turner, D.B. 1964) [3] ʨʘʟʨʘʙʦʪʘʣ ʩʭʝʤʫ ʦʧʨʝʜʝʣʝʥʠʷ ʢʣʘʩʩʘ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʘʪʤʦʩʬʝʨʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʚʣʠʷʥʠʷ ʩʢʦʨʦʩʪʠ 

ʚʝʪʨʘ.  

ʈʘʩʯʝʪʳ ʧʨʠʭʦʜʷʱʝʡ ʨʘʜʠʘʮʠʠ ʪʨʝʙʫʶʪ ʟʥʘʥʠʷ ʦʙʱʝʛʦ ʦʙʣʘʯʥʦʛʦ ʧʦʢʨʦʚʘ, ʠʭ 

ʷʨʫʩʘ (ʚʝʨʪʠʢʘʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ) ʠ ʚʳʩʦʪʳ ʉʦʣʥʮʘ ʥʘʜ ʛʦʨʠʟʦʥʪʦʤ, ʢʦʪʦʨʘʷ ʩʘʤʘ ʧʦ 

ʩʝʙʝ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʚʨʝʤʝʥʠ ʜʥʷ ʠ ʛʦʜʘ, ʘ ʪʘʢʞʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʚʳʩʦʪʳ ʉʦʣʥʮʘ ʥʘʜ ʛʦʨʠʟʦʥʪʦʤ ʊʝʨʥʝʨ (Turner) ʚʳʜʝʣʷʝʪ 4 ʢʣʘʩʩʘ 

ʠʥʩʦʣʷʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1  

ʅʦʤʝʨ ʢʣʘʩʩʘ ʠʟʦʣʷʮʠʠ (IN) ʢʘʢ ʬʫʥʢʮʠʷ ʚʳʩʦʪʳ ʉʦʣʥʮʘ, q [3] 

 

Solar altitude / 

ɺʳʩʦʪʘ ʉʦʣʥʮʘ (ɗ) 

Insolation / ʠʥʩʦʣʷʮʠʷ IN / ʅʦʤʝʨ ʢʣʘʩʩʘ 

ʠʥʩʦʣʷʮʠʠ 

60 <= ɗ Strong / ʩʠʣʴʥʘʷ 4 

35 <= ɗ < 60 Moderate / ʫʤʝʨʝʥʥʘʷ 3 

15 <= ɗ < 35 Slight / ʩʣʘʙʘʷ 2 

ɗ <= 15 Weak / ʦʯʝʥʴ ʩʣʘʙʘʷ 1 

 

ʀʩʭʦʜʷ ʠʟ ʘʥʘʣʠʟʘ ʪʘʙʣʠʮʳ 1, ʘ ʪʘʢʞʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʰʠʨʦʪʳ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 
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ʈʫʩʩʢʦʡ ʨʘʚʥʠʥʳ ʧʨʦʩʪʠʨʘʶʱʝʡʩʷ ʚ ʧʨʝʜʝʣʘʭ 50 ï 55Áʩ.ʰ. ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ, 

ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʦʪʥʦʩʠʪʩʷ ʢ çʫʤʝʨʝʥʥʦʤʫè ʢʣʘʩʩʫ ʠʥʩʦʣʷʮʠʠ (ʥʦʤʝʨ 

ʠʥʩʦʣʷʮʠʠ IN=3). 

ɺ ʪʘʙʣʠʮʝ 2 ʧʝʨʝʯʠʩʣʝʥʳ ʢʨʠʪʝʨʠʠ ʰʝʩʪʠ ʢʣʘʩʩʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʇʘʩʢʫʠʣʣʘ, ʢʦ-

ʪʦʨʳʝ ʦʩʥʦʚʘʥʳ ʥʘ ʧʷʪʠ ʢʣʘʩʩʘʭ ʩʢʦʨʦʩʪʠ ʧʨʠʟʝʤʥʦʛʦ ʚʝʪʨʘ, ʪʨʝʭ ʢʣʘʩʩʘʭ ʜʥʝʚʥʦʡ ʧʨʠ-

ʭʦʜʷʱʝʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʧʨʠʩʚʦʝʥʥʦʤ ʢʣʘʩʩʝ ʠʥʩʦʣʷʮʠʠ ʠ ʜʚʫʭ 

ʢʣʘʩʩʘʭ ʥʦʯʥʦʡ ʦʙʣʘʯʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʦʷʥʠʷ ʥʝʙʦʩʚʦʜʘ (<3/8 ï ʤʘʣʦʦʙʣʘʯʥʦ; 

>4/8 ï ʧʝʨʝʤʝʥʥʘʷ ʦʙʣʘʯʥʦʩʪʴ ʠ ʧʘʩʤʫʨʥʦ).  

ʊʘʙʣʠʮʘ 2 

ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʢʣʘʩʩʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦ ʇʘʩʢʫʠʣʣʫ  

(Pasquill F.) 

 

ʉʢʦʨʦʩʪʴ 

ʧʨʠʟʝʤʥʦʛʦ 

ʚʝʪʨʘ (ʤ/ʩ) 

ɼʥʝʚʥʘʷ ʧʨʠʭʦʜʷʱʘʷ ʩʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ ʂʣʘʩʩ ʥʦʯʥʦʡ ʦʙʣʘʯʥʦʩʪʠ 

ʉʠʣʴʥʘʷ ʋʤʝʨʝʥʥʘʷ ʉʣʘʙʘʷ >4/8 <3/8 

<2 A A-B B E F 

2 ï 3 A-B B C E F 

3 ï 5 B B-C C D E 

5 ï 6 C C-D D D D 

>6 C D D D D 

 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʩʣʘ-

ʙʳʭ ʚʝʪʨʦʚ (<2 ʤ/ʩ) ʟʘ ʛʦʜ (%) ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʈʫʩʩʢʦʡ ʨʘʚʥʠʥʳ. 

 

ʈʠʩ. 1. ʇʦʚʪʦʨʷʝʤʦʩʪʴ ʩʣʘʙʳʭ ʚʝʪʨʦʚ (<2 ʤ/ʩ) ʟʘ ʛʦʜ (1973 ï 2023 ʛʛ.) 
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ɸʥʘʣʠʟ ʨʠʩʫʥʢʘ 1 ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ ʫʚʝʣʠʯʝʥʠʝ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʩʣʘʙʳʭ ʚʝʪʨʦʚ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʈʫʩʩʢʦʡ ʨʘʚʥʠʥʳ ʩ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ (ʂʘʟʘʥʴ ï 14 %, 

ʉʘʤʘʨʘ ï 14 %, ʇʝʥʟʘ ï 15 %) ʥʘ ʶʛʦ-ʟʘʧʘʜ (ʍʘʨʴʢʦʚ ï 21 %, ɹʨʷʥʩʢ ï 22%), ʯʪʦ ʦʙʲʷʩ-

ʥʷʝʪʩʷ ʚʣʠʷʥʠʝʤ ʮʠʨʢʫʣʷʮʠʠ ʘʪʤʦʩʬʝʨʳ.  

 

 
ʈʠʩ. 2. ʉʨʝʜʥʠʝ ʧʨʠʟʝʤʥʳʝ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʠ ʧʦʨʳʚʳ ʥʘ ʩʪ. ɺʦʨʦʥʝʞ (1973 ï 2023) 

ʅʘ ʨʠʩʫʥʢʝ 2 ʚʠʜʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʩʨʝʜʥʷʷ ʤʝʩʷʯʥʘʷ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʚ ʛʦʨʦʜʝ 

ɺʦʨʦʥʝʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʜʝʢʘʙʨʝ (3,2 ʤ/ʩ), ʘ ʥʘʠʤʝʥʴʰʘʷ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʥʘʙʣʶ-

ʜʘʝʪʩʷ ʚ ʘʚʛʫʩʪʝ ʠ ʩʦʩʪʘʚʣʷʝʪ 2,0 ʤ/ʩ. ɺ ʮʝʣʦʤ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʙʳʯʥʦ ʣʝʪʦʤ ʩʢʦ-

ʨʦʩʪʴ ʚʝʪʨʘ ʧʦʥʠʞʘʝʪʩʷ, ʦʩʝʥʴʶ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʚ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠ-

ʤʫʤʘ. ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʨʝʜʥʠʝ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʨʳʚʘ ʚʝʪʨʘ ʥʘ ʚʳʩʦʪʝ 10-

12 ʤʝʪʨʦʚ ʥʘʜ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʩʢʦʨʦʩʪʴ ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʬʝʚʨʘʣʝ ʠ ʤʘʨʪʝ ʠ ʩʦʩʪʘʚʣʷʝʪ 8,9 ʤ/ʩ.  

ʀʩʭʦʜʷ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʨʠʩʫʥʢʦʚ 1 ʠ 2, ʩ ʫʯʝʪʦʤ ʢʣʘʩʩʘ ʠʥʩʦʣʷʮʠʠ (ʥʦʤʝʨ 

ʠʥʩʦʣʷʮʠʠ IN=3 çʫʤʝʨʝʥʥʳʡè), ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʦ ʚʝʪʨʦʚʦʤʫ ʨʝʞʠʤʫ, ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʈʫʩʩʢʦʡ ʨʘʚʥʠʥʳ ʣʝʪʦʤ ʧʨʝʦʙʣʘʜʘʶʪ ʢʣʘʩʩʳ B-C, ʘ ʟʠʤʦʡ 

C-D. 

ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʢʣʘʩʩʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʘʪʤʦʩʬʝʨʳ ʧʦ ʇʘʩʢʫʠʣʣʫ ʩ ʫʯʝʪʦʤ ʦʙʣʘʯʥʦ-

ʩʪʠ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʪʠʧʦʚ ʧʦʛʦʜʳ ʧʦ ʛʦʨʦʜʘʤ ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʮʝʥʪʨʘʣʴ-

ʥʦʡ ʯʘʩʪʠ ʈʫʩʩʢʦʡ ʨʘʚʥʠʥʳ. ɸʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʜʣʷ ʭʦʣʦʜʥʦʛʦ ʠ ʪʝʧʣʦʛʦ ʧʝʨʠʦʜʦʚ ʧʦ 

ʮʝʥʪʨʘʣʴʥʳʤ ʤʝʩʷʮʘʤ ʩʝʟʦʥʘ (ʟʠʤʘ ï ʷʥʚʘʨʴ, ʣʝʪʦ ï ʠʶʣʴ). 

ɺʝʨʦʷʪʥʦʩʪʴ ʧʨʝʦʙʣʘʜʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʧʦʛʦʜʳ ʟʠʤʦʡ ʠ ʣʝʪʦʤ ʥʘ ʪʝʨʨʠʪʦ-

ʨʠʠ ʛʦʨʦʜʘ ɺʦʨʦʥʝʞʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3. ʀʟ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ ʟʠʤʦʡ ʩ ʚʝʨʦ-

ʷʪʥʦʩʪʴʶ 85% ʧʨʝʦʙʣʘʜʘʝʪ ʧʘʩʤʫʨʥʘʷ ʧʦʛʦʜʘ, ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʣʥʝʯʥʳʭ ʜʥʝʡ ʩʦʩʪʘʚʣʷʝʪ 

15%. ʃʝʪʦʤ ʧʦʛʦʜʘ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʙʳʣʘ ʷʩʥʦʡ (57%), ʥʝʙʦ ʧʦʢʨʳʚʘʣʦʩʴ ʦʙʣʘʢʘʤʠ ʚ 

43% ʩʣʫʯʘʝʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪ-
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ʨʦʚ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʟʠʤʦʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʈʫʩʩʢʦʡ ʨʘʚʥʠʥʳ 

ʧʨʝʦʙʣʘʜʘʶʪ ʫʩʣʦʚʠʷ ʧʦʛʦʜʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʣʘʩʩʫ ʫʩʪʦʡʯʠʚʦʩʪʠ D ʧʦ ʇʘʩʢʫʠʣʣʫ 

(Pasquill), ʘ ʣʝʪʦʤ ʧʨʝʦʙʣʘʜʘʶʪ ʫʩʣʦʚʠʷ B-C. ʇʦʣʫʯʝʥʥʳʝ ʚʳʚʦʜʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʨʘʥʝʝ 

ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙ ʫʩʪʦʡʯʠʚʦʩʪʠ ʘʪʤʦʩʬʝʨʳ [4] ʚ ʢʦʪʦʨʳʭ ʪʘʢʞʝ ʫʢʘʟʳʚʘʣʦʩʴ 

ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʟʘʤʝʥʳ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʆʅɼ-86 ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʢʣʘʩʩʘ 

çɸè ʧʦ ʇʘʩʢʫʠʣʣʫ ʥʘ ʢʣʘʩʩʳ çʉè ï ʣʝʪʦʤ ʠ çDè ï ʟʠʤʦʡ. 

  
 

ʈʠʩ. 3. ʊʠʧʳ ʧʦʛʦʜʳ ʚ ɺʦʨʦʥʝʞʝ 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʟʘ ʩʯʝʪ ʛʨʘʥʪʘ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ 

ˉ 20-17-00172, https://rscf.ru /project/20-17-00172/  

 

ʃʀʊɽʈɸʊʋʈɸ 

1. Pasquill, F., 1961. The estimation of the dispersion of windborne material. Meteorol. 

Magazine, 90, 33-49. 

2. Pasquill, F., 1974. Atmospheric Diffusion, John Wiley, New York. 

3. Turner, D.B., 1967. Workbook of Atmospheric Dispersion Estimates. Public Health 

Service Publication 999-AP-26, Robert A Taft Sanitary Engineering Center, Cincinnati, OH. 

4. ɸʢʠʤʦʚ ʃ.ʄ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʘʵʨʦʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ ʚ ʫʩʣʦʚʠʷʭ ʚʝʨʪʠʢʘʣʴʥʦʡ çʥʝʫʩʪʦʡʯʠʚʦʩʪʠè ʚ 

ʎʝʥʪʨʘʣʴʥʦʤ ʏʝʨʥʦʟʝʤʴʝ / ʃ.ʄ. ɸʢʠʤʦʚ, ɽ.ʃ. ɸʢʠʤʦʚ // ʀʟʚʝʩʪʠʷ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɽʩʪʝʩʪʚʝʥʥʳʝ ʠ ʪʦʯʥʳʝ ʥʘʫʢʠ. ï 2023. ï ʊ. 

17, ˉ 2. ï ʉ. 11-22. 

 

 

 

 

 

 

 

 

 

 

15% 

58% 

27% 

ʟʠʤʘ 

ʗʩʥʦ ʆʙʣʘʯʥʦ ʇʘʩʤʫʨʥʦ 

57% 
39% 

4% 

ʣʝʪʦ 

ʗʩʥʦ ʆʙʣʘʯʥʦ ʇʘʩʤʫʨʥʦ 



 

115  

ʉʈɸɺʅɽʅʀɽ ʀɿʄɽʅɽʅʀʗ ʂʃʀʄɸʊʀʏɽʉʂʀʍ ʅʆʈʄ ɿɸ ɼɺɸ  

30-ʊʀʃɽʊʅʀʍ ʇɽʈʀʆɼɸ (1961-1990 ʀ 1991-2020 ɻ.ɻ.)  

ɺ ɻʆʈʆɼɸʍ ʈʆʉʉʀʀ 

 

ɺ.ʀ. ɸʢʩʝʣʝʚʠʯ
1
, ɻ.ʀ. ʄʘʟʫʨʦʚ

2 

vaksster@gmail.com 

 
1
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʡ ʫʧʨʘʚʣʝʥʠʷ ʠ ʵʢʦʥʦʤʠʢʠ, 

ʛ .ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 
2
ɻʣʘʚʥʘʷ ʛʝʦʬʠʟʠʯʝʩʢʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷ ʠʤ. ɸ.ʀ. ɺʦʝʡʢʦʚʘ, 

ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

 

ʉʝʛʦʜʥʷ ʫ ʚʩʝʭ ʥʘ ʩʣʫʭʫ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ ʠ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴʶ ʘʜʘʧʪʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʢ ʥʦʚʳʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ. ʇʦ ʨʝʢʦ-

ʤʝʥʜʘʮʠʠ ɺʄʆ ʧʨʠʥʷʪ ʥʦʚʳʡ ʢʣʠʤʘʪʠʯʝʩʢʠʡ ʠʥʪʝʨʚʘʣ 1991-2020 ʛʦʜʳ ʚʟʘʤʝʥ ʩʪʘʨʦʛʦ 

1961-1990 ʛʦʜʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʦʨʤ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʰʠʨʦʢʦ ʠʩʧʦʣʴ-

ʟʫʶʱʠʭʩʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ɿʘ 30 ʣʝʪ ʠʟʤʝʥʠʣʩʷ 

ʩʦʩʪʘʚ ʠʥʬʦʨʤʘʮʠʠ, ʦʧʠʩʳʚʘʶʱʝʡ ʥʦʨʤʳ ʠ ʟʥʘʯʝʥʠʷ ʥʦʨʤ. 

2 ʦʩʥʦʚʥʳʝ ʮʝʣʠ ʨʘʩʯʝʪʘ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʥʦʨʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ [1]. 

1. ʅʦʨʤʳ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʥʘʙʣʶʜʝʥʠʡ.  

2. ʅʦʨʤʳ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʦʛʥʦʟʘ ʦʞʠʜʘʝʤʳʭ ʤʝʪʝʦʫʩʣʦʚʠʡ ʩ 

ʥʘʠʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ.  

ʂ ʦʩʥʦʚʥʳʤ ʧʨʠʟʝʤʥʳʤ ʢʣʠʤʘʪʦʣʦʛʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʩʦʛʣʘʩʥʦ [1] ʦʪʥʦʩʷʪʩʷ 

ʯʠʩʣʦ ʜʥʝʡ ʩ ʦʩʘʜʢʘʤʠ ʢʦʣʠʯʝʩʪʚʦʤ ʥʝ ʤʝʥʝʝ 1 ʤʤ, ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ, ʩʨʝʜʥʝ-

ʤʝʩʷʯʥʳʝ ʟʥʘʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʳʭ, ʤʠʥʠʤʘʣʴʥʳʭ ʠ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ, ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʜʘʚʣʝʥʠʷ ʥʘ ʫʨʦʚʥʝ ʤʦʨʷ, ʩʨʝʜʥʷʷ ʫʧʨʫʛʦʩʪʴ ʚʦʜʷʥʦʛʦ ʧʘʨʘ, ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʯʘʩʦʚ ʩʦʣʥʝʯʥʦʛʦ ʩʠʷʥʠʷ. 

ɿʘ 30 ʣʝʪ ʠʟʤʝʥʠʣʩʷ ʩʦʩʪʘʚ ʠʥʬʦʨʤʘʮʠʠ, ʦʧʠʩʳʚʘʶʱʝʡ ʥʦʨʤʳ. ʂ ʨʘʥʝʝ ʧʨʝʜʩʪʘʚ-

ʣʷʚʰʠʤʩʷ ʟʥʘʯʝʥʠʷʤ ʩʨʝʜʥʝʡ ʝʞʝʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, ʤʝʩʷʯʥʳʭ ʩʫʤʤ ʦʩʘʜ-

ʢʦʚ ʠ ʩʨʝʜʥʝʤʝʩʷʯʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʠʙʘʚʠʣʠʩʴ ʯʠʩʣʦ ʜʥʝʡ ʩ ʦʩʘʜʢʘʤʠ ʙʦʣʝʝ 1 ʤʤ ʚ ʤʝʩʷʮ 

ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʦʣʥʝʯʥʦʛʦ ʩʠʷʥʠʷ ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ. ʇʨʘʚʜʘ, ʧʦʩʣʝʜʥʠʡ ʧʘʨʘʤʝʪʨ 

ʧʨʝʜʩʪʘʚʣʝʥ ʜʘʣʝʢʦ ʥʝ ʜʣʷ ʚʩʝʭ ʩʪʘʥʮʠʡ. ʀʥʬʦʨʤʘʮʠʷ ʦ ʤʝʩʷʯʥʳʭ ʥʦʨʤʘʭ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʚʟʷʪʘ ʠʟ ʚʳʣʦʞʝʥʥʳʭ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʠʩʪʦʯʥʠʢʦʚ [2]. 

ɼʣʷ ʦʮʝʥʢʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʫʤʤʫ ʝʞʝʤʝʩʷʯʥʳʭ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʟʘ ʛʦʜ ʠ ʢʦʣʠ-

ʯʝʩʪʚʦ ʚʳʧʘʜʘʶʱʠʭ ʟʘ ʛʦʜ ʦʩʘʜʢʦʚ. ɺ ʪʘʙʣʠʮʝ 1, ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ, ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝ-

ʥʠʷ ʩʫʤʤ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʧʦ ʤʝʩʷʮʘʤ, ʢʘʢ ʥʦʨʤ ʟʘ 1961-1990 ʛʦʜʳ ʠ 

ʥʦʨʤ ʟʘ 1991-2020 ʛʦʜʳ ʜʣʷ ʩʪʘʥʮʠʠ ɺɼʅʍ ʚ ʄʦʩʢʚʝ. 

ʀʟ ʪʘʙʣʠʮʳ 1 ʚʠʜʥʦ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʢʘʞʜʳʡ ʤʝʩʷʮ ʨʘʩʪʝʪ, ʘ ʚʦʪ ʢʦʣʠʯʝʩʪʚʦ 

ʦʩʘʜʢʦʚ ʚ ʮʝʣʦʤ ʪʦʞʝ ʨʘʩʪʝʪ, ʥʦ ʚ ʘʧʨʝʣʝ, ʠʶʣʝ ʠ ʥʦʷʙʨʝ ʧʘʜʘʝʪ. 

ʄʳ ʧʦʩʯʠʪʘʣʠ ʠʥʪʝʨʝʩʥʳʤ ʩʨʘʚʥʠʪʴ ʢʘʢ ʠʟʤʝʥʠʣʠʩʴ ʟʘ 30 ʣʝʪ ʝʞʝʤʝʩʷʯʥʳʝ ʥʦʨ-

ʤʳ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʚʳʧʘʜʘʶʱʠʭ ʦʩʘʜʢʦʚ ʜʣʷ 82 ʧʫʥʢʪʦʚ ʈʌ, ʦʪʥʦ-

ʩʷʱʠʭʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ɺʅʀʀɻʄʀ-ʄʎɼ ʢʚʘʟʠʦʜʥʦʨʦʜʥʳʤ ʢʣʠʤʘʪʠ-

ʯʝʩʢʠʤ ʨʘʡʦʥʘʤ (12 ʜʣʷ 9-ʛʦ ʨʘʡʦʥʘ, 10 ï ʜʣʷ 1, 2, 4, 5, 6, 7 ʨʘʡʦʥʦʚ, 8 ʜʣʷ 3-ʛʦ ʠ 2 ʜʣʷ 8-

ʛʦ ʨʘʡʦʥʘ). ʈʘʩʧʦʣʦʞʝʥʠʝ ʨʘʡʦʥʦʚ ʦʪʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 1. 

mailto:vaksster@gmail.com
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ʊʘʙʣʠʮʘ 1 

ʉʨʘʚʥʝʥʠʝ ʥʦʨʤ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʤʝʩʷʯʥʳʭ ʩʫʤʤ ʦʩʘʜʢʦʚ ʜʣʷ 1961-1990 ʠ  

1991-2020 ʛʦʜʦʚ ʜʣʷ ʄʦʩʢʚʳ 

 

 1961-1990 1991-2020 

ʄʝʩʷʮʳ ʊʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ, 
0
ʉ 

ʂʦʣʠʯʝʩʪʚʦ 

ʦʩʘʜʢʦʚ, ʤʤ 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ, 
0
ʉ 

ʂʦʣʠʯʝʩʪʚʦ 

ʦʩʘʜʢʦʚ, ʤʤ 

ʗʥʚʘʨʴ  - 9.2 42 - 6.2 53 

ʌʝʚʨʘʣʴ - 7.6 36 - 5.9 44 

ʄʘʨʪ - 2.1 34 - 0.7 39 

ɸʧʨʝʣʴ 5.7 44 6.9 37 

ʄʘʡ 13 51 13.6 61 

ʀʶʥʴ 16.5 75 17.3 77 

ʀʶʣʴ 18.1 94 19.7 84 

ɸʚʛʫʩʪ 16.3 77 17.6 78 

ʉʝʥʪʷʙʨʴ 10.9 65 11.9 66 

ʆʢʪʷʙʨʴ 5 59 5.8 70 

ʅʦʷʙʨʴ - 1.1 58 - 0.5 52 

ɼʝʢʘʙʨʴ - 6 55 - 4.4 51 

ʀʪʦʛʦ 59.5 690 75.1 712 

 

ʊʘʙʣʠʮʘ 2 

ʈʘʟʥʦʩʪʠ ʩʫʤʤʳ ʪʝʤʧʝʨʘʪʫʨ ʠ ʚʝʣʠʯʠʥ ʚʳʧʘʜʘʶʱʠʭ ʟʘ ʛʦʜ ʦʩʘʜʢʦʚ 

 

ʇʫʥʢʪ ʈʘʡʦʥ ʈʘʟʥʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨ ʈʘʟʥʦʩʪʴ ʢ-ʚ ʦʩʘʜʢʦʚ 

1 2 3 4 

ɸʤʜʝʨʤʘ 1 13.3 34 

ɸʥʪʠʧʘʶʪʘ 1 22.2 -81 

ɸʨʭʘʥʛʝʣʴʩʢ 1 13.7 77 

ʀʛʘʨʢʘ 1 16.6 61 

ʂʘʥʜʘʣʘʢʰʘ 1 14.8 47 

ʄʫʨʤʘʥʩʢ 1 13.5 30 

ʅʘʜʳʤ 1 13.5 44 

ʅʘʨʴʷʥ-ʄʘʨ 1 17.2 84 

ʉʘʣʝʭʘʨʜ 1 18.4 40 

ʊʘʟʦʚʩʢʠʡ 1 10.3 225 

ɸʛʘʪʘ 2 14.5 21 

ɸʥʜʨʶʰʢʠʥʦ 2 9.3 -25 

ɺʝʨʭʦʷʥʩʢ 2 43.2 4 

ɿʳʨʷʥʢʘ 2 14.1 53 

ʂʶʩʶʨ 2 57.1 22 

ʆʣʝʥʝʢ 2 22.5 11 

ʆʩʪʨʦʚ 

ʂʦʪʝʣʴʥʳʡ 

2 22 -13 

ʉʨʝʜʥʝʢʦʣʳʤʩʢ 2 21 34 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2 

 

1 2 3 4 

ʊʠʢʩʠ 2 22.1 78 

ʍʘʪʘʥʛʘ 2 19.8 13 

ɸʥʘʜʳʨʴ 3 15.5 40 

ɸʧʫʢʘ 3 5.7 -13 

ʄʘʛʘʜʘʥ 3 10.2 52 

ʄʳʩ ʋʵʣʝʥ 3 20.3 -163 

ʆʩʪʨʦʚ ɺʨʘʥʛʝʣʷ 3 27.5 -28 

ʇʝʚʝʢ 3 47.9 - 40 

ʉʫʩʫʤʘʥ 3 15.4 10 

ʋʩʪʴ-ʆʤʯʫʛ 3 14.8 46 

ɸʣʝʢʩʘʥʜʨʦʚ-ɻʘʡ 4 13,7 -27 

ɹʝʣʛʦʨʦʜ 4 9.4 - 69 

ɺʣʘʜʠʤʠʨ 4 11.4 7 

ɺʦʨʦʥʝʞ 4 17.1 -4 

ʀʚʘʥʦʚʦ 4 14.8 26 

ʂʘʟʘʥʴ 4 15.7 21 

ʄʦʩʢʚʘ 4 15.6 22 

ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ 4 15.1 50 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 4 16.2 33 

ʉʘʨʘʪʦʚ 4 11.5 1 

ɸʣʝʢʩʘʥʜʨʦʚʩʢʦʝ 5 27.7 38 

ɹʘʢʯʘʨ 5 11.4 28 

ɹʘʨʘʙʠʥʩʢ 5 12.2 11 

ɹʘʨʥʘʫʣ 5 10.2 20 

ɽʢʘʪʝʨʠʥʙʫʨʛ 5 20.3 37 

ʂʫʨʛʘʥ 5 11,5 2 

ʆʤʩʢ 5 11.3 29 

ʊʶʤʝʥʴ 5 13.3 12 

ʊʦʤʩʢ 5 12.6 45 

ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢ 5 13.2 -1 

ɸʣʜʘʥ 6 41.1 90 

ɹʘʛʜʘʨʠʥ 6 10 43 

ɹʘʡʢʠʪ 6 13.5 -2 

ɹʦʨʟʷ 6 12.1 -12 

ɹʨʘʪʩʢ 6 16.6 21 

ɿʠʤʘ 6 16.1 48 

ʀʨʢʫʪʩʢ 6 16.3 8 

ʄʦʛʦʯʘ 6 12.3 8 

ʋʣʘʥ-ʋʜʵ 6 16.4 - 6 

ʏʠʪʘ 6 20.5 - 2 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2 

 

1 2 3 4 

ɸʣʝʢʩʘʥʜʨʦʚʩʢ-

ʉʘʭʘʣʠʥʩʢʠʡ 

7 9.8 72 

ɸʨʢʘ 7 7.2 68 

ɸʷʥ 7 9.6 81 

ɹʣʘʛʦʚʝʱʝʥʩʢ 7 14.9 - 1 

ɺʣʘʜʠʚʦʩʪʦʢ 7 11 69 

ʂʦʤʩʦʤʦʣʴʩʢ-ʥʘ-

ɸʤʫʨʝ 

7 14.8 34 

ʅʠʢʦʣʘʝʚʩʢ-ʥʘ-

ɸʤʫʨʝ 

7 6.5 40 

ʇʝʪʨʦʧʘʚʣʦʚʩʢ-

ʂʘʤʯʘʪʩʢʠʡ 

7 18.4 191 

ʍʘʙʘʨʦʚʩʢ 7 9.6 13 

ʖʞʥʦ-ʉʘʭʘʣʠʥʩʢ 7 9.8 27 

ʂʳʟʳʣ 8 - 8,7 24 

ʕʨʟʠʥ 8 23.3 -40 

ɸʥʘʧʘ 9 10.5 49 

ɸʨʤʘʚʠʨ 9 11 56 

ɸʩʪʨʘʭʘʥʴ 9 12,2 15 

ɼʝʨʙʝʥʪ 9 13.7 23 

ʂʝʨʯʴ 9 7.9 4 

ʄʘʭʘʯʢʘʣʘ 9 5.2 44 

ʇʨʠʤʦʨʩʢʦ-

ɸʭʪʘʨʩʢ 

9 11.6 -31 

ʉʝʨʘʬʠʤʦʚʠʯ 9 12.8 10 

ʉʠʤʬʝʨʦʧʦʣʴ 9 11.6 - 7 

ʊʫʘʧʩʝ 9 13 26 

ʌʝʦʜʦʩʠʷ 9 13.5 26 

ʕʣʠʩʪʘ 9 12.6 3 

 

ɺʦ ɺʅʀʀɻʄʀ-ʄʎɼ ʧʨʦʚʝʣʠ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʧʦ ʢʣʠʤʘʪʠʯʝ-

ʩʢʠʤ ʢʚʘʟʠʦʜʥʦʨʦʜʥʳʤ ʨʘʡʦʥʘʤ, ʧʦʣʫʯʝʥʥʳʤ ʧʫʪʝʤ ʦʩʨʝʜʥʝʥʠʷ ʥʦʨʤ ʟʘ ʧʝʨʠʦʜ 1961-

1990 ʛʦʜʦʚ [3]. ʀʭ ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 1.  

ʆʜʥʘʢʦ ʧʨʦʚʝʜʝʥʥʳʝ ʨʘʩʯʝʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦ ʩʫʤʤʘʤ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʪʝʤ-

ʧʝʨʘʪʫʨʳ ʠ ʛʦʜʦʚʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ ʧʨʦʚʦʜʠʪʴ ʜʝʣʝʥʠʝ ʧʦ ʪʘʢʠʤ ʨʘʡʦ-

ʥʘʤ ʥʝʣʴʟʷ, ʪʘʢ ʢʘʢ ʚʥʫʪʨʠ ʨʝʛʠʦʥʦʚ ʨʘʟʥʦʩʪʴ ʩʫʤʤ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦʩʪʠʛʘʝʪ 47,8 ʛʨʘʜʫʩʦʚ 

(2 ʨʘʡʦʥ), ʘ ʨʘʟʥʦʩʪʴ ʩʫʤʤ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ 306 ʤʤ (1 ʨʘʡʦʥ). 

ɸʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʘ ʧʦ ʚʝʣʠʯʠʥʝ ʠʟʤʝʥʝʥʠʷ ʩʫʤʤʳ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʪʝʤ-

ʧʝʨʘʪʫʨ ʠ ʛʦʜʦʚʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʦʩʘʜʢʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʠʩʧʦʣʴʟʫʝ-

ʤʳʭ ʜʣʷ ʘʥʘʣʠʟʘ ʧʫʥʢʪʘʭ, ʢʨʦʤʝ ʂʳʟʳʣʘ, ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʪʝʧʣʝʥʠʝ. ʉʘʤʦʝ ʙʦʣʴʰʦʝ ʧʦ-

ʪʝʧʣʝʥʠʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʩʪʘʥʮʠʠ ʂʶʩʶʨ 57,1 ʛʨʘʜʫʩʦʚ (2-ʡ ʨʘʡʦʥ). ɸ ʚʦʪ ʚ ʂʳʟʳʣʝ (8 

ʨʘʡʦʥ) ʬʠʢʩʠʨʫʝʪʩʷ ʧʦʭʦʣʦʜʘʥʠʝ -8,7 ʛʨʘʜʫʩʘ. ʅʘʠʤʝʥʴʰʝʝ ʠʟʤʝʥʝʥʠʝ ʛʦʜʦʚʦʡ ʩʫʤʤʳ 

ʪʝʤʧʝʨʘʪʫʨ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʄʘʭʘʯʢʘʣʝ (5.2 ʛʨʘʜʫʩʘ, 9 ʨʘʡʦʥ). 
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ʈʠʩ. 1. ʂʚʘʟʠʦʜʥʦʨʦʜʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʨʝʛʠʦʥʳ: I ï ʉʝʚʝʨ ɽʊʈ ʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, II ï 

ʉʝʚʝʨʥʘʷ ʯʘʩʪʴ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ ʠ ʗʢʫʪʠʠ, III  ï ʏʫʢʦʪʢʘ ʠ ʩʝʚʝʨ ʂʘʤʯʘʪʢʠ, IV ï ʎʝʥʪʨ 

ɽʊʈ, V ï ʎʝʥʪʨ ʠ ʶʛ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, VI ï ʎʝʥʪʨ ʠ ʶʛ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ, VII   

ï ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ, VIII - ɸʣʪʘʡ ʠ ʉʘʷʥʳ, IX- ʖʛ ɽʊʈ. 

 

ʉʣʦʞʥʝʝ ʩʠʪʫʘʮʠʷ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʚʳʧʘʜʘʶʱʠʭ ʦʩʘʜʢʦʚ. ʉʘʤʦʝ ʙʦʣʴʰʦʝ ʧʨʠʙʘʚ-

ʣʝʥʠʝ ʦʩʘʜʢʦʚ (225 ʤʤ) ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʊʘʟʦʚʩʢʦʤ. ʕʪʦ 1-ʡ ʨʘʡʦʥ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʫʤʝʥʴ-

ʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʤʝʪʝʦʩʪʘʥʮʠʠ ʄʳʩ ʋʵʣʝʥ (163 ʤʤ) ʚ 3 ʨʘʡ-

ʦʥʝ. 

ʊʘʙʣʠʮʘ 3  

ʅʦʨʤʳ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʧʦ 30-ʣʝʪʥʠʤ ʧʝʨʠʦʜʘʤ ʚʨʝʤʝʥʠ 
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