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ʈɸɿɼɽʃ 1. 

ʕʂʆʅʆʄʀʏɽʉʂɸʗ, ʉʆʎʀɸʃʔʅɸʗ, ʇʆʃʀʊʀʏɽʉʂɸʗ  

ʀ ʈɽʂʈɽɸʎʀʆʅʅɸʗ ɻɽʆɻʈɸʌʀʗ 

 

ʋɼʂ 330.15:630(571.53) 

ʈɽʉʋʈʉʆʉɹɽʈɽɾɽʅʀɽ ɺ ɺʆʇʈʆʉɸʍ ʊɽʈʈʀʊʆʈʀɸʃʔʅʆɻʆ ʈɸɿɺʀʊʀʗ  

ʅɸ ʇʈʀʄɽʈɽ ʋʉʊʔ-ʀʃʀʄʉʂʆɻʆ ʄʋʅʀʎʀʇɸʃʔʅʆɻʆ ʈɸʁʆʅɸ 

ɺʦʟʠʷʥ ʉ. ɸ.1, ʃʝʚʘʰʝʚʘ ʄ. ɺ.2, ɸʙʨʘʤʦʚʘ ɿ. ɺ.3 

1,2,3
ʀʨʢʫʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ
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ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʷʝʪʩʷ ʚʦʧʨʦʩʘʤ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ. ʃʝʩʦʟʘʛʦʪʦʚʢʘ ʠ ʜʝʨʝʚʦʦʙʨʘʙʦʪʢʘ, 

ʷʚʣʷʷʩʴ ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʝʡ ʦʪʨʘʩʣʴʶ ʵʢʦʥʦʤʠʢʠ ʨʘʡʦʥʘ, ʦʧʨʝʜʝʣʷʶʪ ʚʝʢʪʦʨ ʨʘʟʚʠʪʠʷ ʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʛ. ʋʩʪʴ-ʀʣʠʤʩʢ ʠ ʋʩʪʴ-ʀʣʠʤʩʢʠʡ ʨʘʡʦʥ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʚʠʜʳ ʚʦʟʜʝʡʩʪʚʠʷ 

ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʃʇʂ) ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʩʦʩʪʦʷʥʠʝ ʠ ʜʠʥʘʤʠʢʘ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ 

ʪʝʨʨʠʪʦʨʠʠ, ʠʟʫʯʘʶʪʩʷ ʚʦʧʨʦʩʳ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʦ, ʯʪʦ 

ʪʨʘʜʠʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʨʷʜʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʩʫʨʩʦʧʦʣʴʟʦʚʘʥʠʷ ʥʝ ʜʘʝʪ ʨʝʘʣʴʥʦʡ 

ʢʘʨʪʠʥʳ ʩʦʩʪʦʷʥʠʷ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʨʘʡʦʥʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ, ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ, ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʝ, ʣʝʩʦʩʳʨʴʝʚʳʝ 

ʨʝʩʫʨʩʳ, ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ. 
 

ɺɺɽɼɽʅʀɽ 

 

ɺ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʢʘʭ ʩʦʚʨʝʤʝʥʥʦʡ ʛʝʦʛʨʘʬʠʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ 

ʨʘʟʚʠʪʠʝ ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ ʧʨʦʛʨʝʩʩʠʚʥʦ ʥʘʧʨʘʚʣʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʝ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʢʘʯʝʩʪʚʝʥʥʦʤʫ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ [1, 2]. ʆʜʥʠʤ ʠʟ ʤʘʨʢʝʨʦʚ 

ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ [3, 4, 5]. ɺ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣ 

ʚʳʙʨʘʥ ʋʩʪʴ-ʀʣʠʤʩʢʠʡ ʨʘʡʦʥ, ʪʘʢ ʢʘʢ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʷ ʧʨʝʜʧʨʠʷʪʠʡ 

ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʝʡ ʦʪʨʘʩʣʠ ʵʢʦʥʦʤʠʢʠ ʨʘʡʦʥʘ ʚ ʧʦʩʣʝʜʥʠʝ 5 ʣʝʪ ʘʢʪʫʘʣʠʟʠʨʫʝʪ 

ʧʨʦʙʣʝʤʫ ʩʦʭʨʘʥʝʥʠʷ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʪʝʨʨʠʪʦʨʠʠ. 

ɺ 2018 ʛʦʜʫ ʚ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʯʘʣ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ ʢʦʤʧʣʝʢʩʥʳʡ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʨʦʝʢʪ çɹʦʣʴʰʦʡ ʋʩʪʴ-ʀʣʠʤʩʢè [6]. ʇʦʤʠʤʦ ʤʘʩʰʪʘʙʥʦʡ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʜʝʡʩʪʚʫʶʱʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʝʤʦʚ ʚʳʧʫʩʢʘ 

ʮʝʣʣʶʣʦʟʳ, ʢʦʤʧʘʥʠʷ çʀʣʠʤè ʧʣʘʥʠʨʦʚʘʣʘ ʥʘʯʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʘʨʪʦʥʘ ʠ ʜʨʫʛʠʭ 

ʫʧʘʢʦʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ [7]. ɺ ʧʝʨʚʦʤ ʢʚʘʨʪʘʣʝ 2023 ʛʦʜʘ ʟʘʧʫʱʝʥ ʋʩʪʴ-ʀʣʠʤʩʢʠʡ 

ʮʝʣʣʶʣʦʟʥʦ-ʢʘʨʪʦʥʥʳʡ ʢʦʤʙʠʥʘʪ (ʎʂʂ) [8], ʩʘʤʳʡ ʢʨʫʧʥʳʡ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʨʦʝʢʪ 

ʚ ʣʝʩʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ. ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʝʢʪʥʳʭ ʤʦʱʥʦʩʪʝʡ 

ʃʇʂ, ʥʝʩʦʤʥʝʥʥʦ, ʧʦʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. 
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ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʚ 

ʢʦʥʪʝʢʩʪʝ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʦʚ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ ʢʘʢ ʤʘʨʢʝʨʦʚ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʠʜʳ ʚʦʟʜʝʡʩʪʚʠʷ ʃʇʂ 

ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʩʦʩʪʦʷʥʠʝ ʠ ʜʠʥʘʤʠʢʘ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʪʝʨʨʠʪʦʨʠʠ, 

ʠʟʫʯʘʶʪʩʷ ʚʦʧʨʦʩʳ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

ʪʨʘʜʠʮʠʦʥʥʦʝ ʦʧʠʩʘʥʠʝ, ʦʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʩʨʘʚʥʠʪʝʣʴʥʳʡ 

ʘʥʘʣʠʟ-ʩʠʥʪʝʟ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ɻʀʉ.  

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʝʣʝʚʘʥʪʥʳʝ ʜʘʥʥʳʝ ʩʪʘʪʠʩʪʠʢʠ ʠ ʜʘʥʥʳʝ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ, ʩʪʨʘʪʝʛʠʠ ʠ ʧʣʘʥʳ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʨʘʟʣʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʫʨʦʚʥʝʡ. 

 
ʇʆʉʊɸʅʆɺʂɸ ʇʈʆɹʃɽʄʓ 

 

ʃʝʩʦʟʘʛʦʪʦʚʢʘ ʠ ʜʝʨʝʚʦʦʙʨʘʙʦʪʢʘ ʷʚʣʷʶʪʩʷ ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʝʡ ʦʪʨʘʩʣʴʶ 

ʵʢʦʥʦʤʠʢʠ ʋʩʪʴ-ʀʣʠʤʩʢʦʛʦ ʨʘʡʦʥʘ. ʃʝʩʠʩʪʦʩʪʴ ʨʘʡʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 88%, ʯʪʦ 

ʧʨʝʚʳʰʘʝʪ ʦʙʣʘʩʪʥʦʡ ʧʦʢʘʟʘʪʝʣʴ ʥʘ 6%. ʆʙʲʝʤ ʣʝʩʦʩʳʨʴʝʚʳʭ ʨʝʩʫʨʩʦʚ ʚʝʩʴʤʘ 

ʟʥʘʯʠʪʝʣʝʥ ½ ʙʦʣʝʝ 600 ʤʣʥ. ʤ3, ʯʪʦ ʠ ʦʙʫʩʣʦʚʠʣʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʨʘʡʦʥʘ ʨʘʟʚʠʪʦʛʦ ʤʥʦʛʦʦʪʨʘʩʣʝʚʦʛʦ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ɺ ʩʦʩʪʘʚ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ (ʃʇʂ) ʚʭʦʜʠʪ ʨʷʜ ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʘ ʪʘʢʞʝ 

ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʡ, ʮʝʣʣʶʣʦʟʥʦ-ʙʫʤʘʞʥʦʡ ʠ 

ʣʝʩʦʭʠʤʠʯʝʩʢʦʡ ʩʪʘʜʠʡ.  

ɸʥʘʣʠʟ ʪʝʢʫʱʝʡ ʩʠʪʫʘʮʠʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ ʃʇʂ ʚ 

ʩʦʚʦʢʫʧʥʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʝ ʥʘ ʛʝʦʩʠʩʪʝʤʳ ʨʘʡʦʥʘ ʥʘʠʙʦʣʝʝ ʤʘʩʰʪʘʙʥʦ 

ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ ʣʝʩʦʟʘʛʦʪʦʚʢʝ (ʨʠʩ. 1).  

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʢʦʤʧʘʢʪʥʦ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʮʝʥʪʨʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʨʘʡʦʥʘ ʥʘ 

ʧʨʘʚʦʙʝʨʝʞʴʝ ɸʥʛʘʨʳ ʚ ʧʨʝʜʝʣʘʭ ʛʦʨʦʜʩʢʦʡ ʯʝʨʪʳ ʄʆ ʛ. ʋʩʪʴ-ʀʣʠʤʩʢ. ɿʦʥʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʳʭ ʚʳʙʨʦʩʦʚ ʦʪ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʣʦʢʘʣʠʟʦʚʘʥʘ ʚ ʛʨʘʥʠʮʘʭ ʪʨʝʭ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʨʘʡʦʥʘ: ʅʝʚʦʥʩʢʦʤ, 

ɾʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʠ ʛ. ʋʩʪʴ-ʀʣʠʤʩʢ. ɿʘʛʨʷʟʥʝʥʠʝ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʦʤʳʰʣʝʥʥʳʤʠ 

ʩʪʦʢʘʤʠ ʬʠʢʩʠʨʫʝʪʩʷ ʥʠʞʝ ʧʦ ʪʝʯʝʥʠʶ ɸʥʛʘʨʳ ʦʪ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʮʝʥʪʨʘ ʨʘʡʦʥʘ 

(ʚʳʧʫʩʢ ˉ2 ʠ ˉ3 ʫʩʣʦʚʥʦ ʯʠʩʪʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʪʦʢʦʚ). ɺʦʟʤʦʞʥʳʝ 

ʧʦʩʣʝʜʩʪʚʠʷ ʵʪʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʛʨʘʥʠʯʝʥʳ ʚʣʠʷʥʠʝʤ ʥʘ ʛʠʜʨʦʙʠʦʥʪʳ. ʅʘ ʨʘʩʩʪʦʷʥʠʠ 

90 ʢʤ. ʦʪ ʛ. ʋʩʪʴ-ʀʣʠʤʩʢʘ ʜʦ ʛʨʘʥʠʮʳ ʩ ʂʨʘʩʥʦʷʨʩʢʠʤ ʢʨʘʝʤ ʧʦ ʙʝʨʝʛʘʤ ɸʥʛʘʨʳ 

ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʧʦʩʝʣʝʥʠʷ ʂʝʫʣʴ, ɽʜʘʨʤʘ, ʂʘʪʘ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʫʧʨʘʟʜʥʝʥʳ ʢ 2016 ʛ. ʚ 

ʩʚʷʟʠ ʩ ʧʦʧʘʜʘʥʠʝʤ ʚ ʟʦʥʫ ʟʘʪʦʧʣʝʥʠʷ ɹʦʛʫʯʘʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ɿʘʛʨʷʟʥʷʶʱʠʝ 

ʚʝʱʝʩʪʚʘ ʪʨʘʥʟʠʪʦʤ ʩ ʨʝʯʥʳʤ ʩʪʦʢʦʤ ʚʳʚʦʜʷʪʩʷ ʟʘ ʧʨʝʜʝʣʳ ʨʘʡʦʥʘ ʠ ʀʨʢʫʪʩʢʦʡ 

ʦʙʣʘʩʪʠ. 

ʊʝʨʨʠʪʦʨʠʷ ʨʘʡʦʥʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʦʜʥʦʨʦʜʥʦʩʪʴʶ ʧʨʠʨʦʜʥʳʭ 

ʫʩʣʦʚʠʡ, ʠ ʚʩʝ ʣʝʩʘ ʨʘʡʦʥʘ ʚʭʦʜʷʪ ʚ ʛʨʘʥʠʮʳ ʦʜʥʦʡ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʦʡ ʟʦʥʳ - ʪʘʸʞʥʦʡ, 

ʦʜʥʦʛʦ ʨʘʡʦʥʘ ï ʧʨʠʘʥʛʘʨʩʢʦʛʦ [9]. ɹʦʣʴʰʫʶ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʟʘʥʠʤʘʶʪ ʶʞʥʦ-

ʪʘʸʞʥʳʝ ʩʦʩʥʦʚʳʝ ʠ ʣʠʩʪʚʝʥʥʠʯʥʦ-ʩʦʩʥʦʚʳʝ ʣʝʩʘ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʥʘ ʩʣʦʞʝʥʥʳʭ 
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ʧʝʩʯʘʥʳʤ ʘʣʣʶʚʠʝʤ ʧʦʚʝʨʭʥʦʩʪʷʭ ʪʝʨʨʘʩ ɸʥʛʘʨʳ ʠ ʝʝ ʧʨʠʪʦʢʦʚ. ʉʨʝʜʥʠʝ ʧʦ 

ʫʩʣʦʚʠʷʤ ʫʚʣʘʞʥʝʥʠʷ ʠ ʜʨʝʥʘʞʘ ʫʯʘʩʪʢʠ ʟʘʥʷʪʳ ʙʨʫʩʥʠʯʥʦ-ʨʘʟʥʦʪʨʘʚʥʳʤʠ ʙʦʨʘʤʠ. 

 

 
ʈʠʩ 1. ɼʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ ʃʇʂ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʩʪʴ-ʀʣʠʤʩʢʦʛʦ ʨʘʡʦʥʘ 

ʉʦʩʪʘʚʣʝʥʦ ɺʦʟʠʷʥ ʉ.ɸ. ʧʦ [10, 11, 12]. 

 
ʆʊʈɸʉʃɽɺɸʗ ʉʊʈʋʂʊʋʈɸ ʃɽʉʆʇʈʆʄʓʐʃɽʅʅʆɻʆ ʂʆʄʇʃɽʂʉɸ ʋʉʊʔ-

ʀʃʀʄʉʂʆɻʆ ʈɸʁʆʅɸ 

 

ʃʇʂ ʨʘʡʦʥʘ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʚʩʝ ʩʪʘʜʠʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʥʘʯʠʥʘʷ ʦʪ ʣʝʩʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʠ ʟʘʢʘʥʯʠʚʘʷ ʣʝʩʦʭʠʤʠʝʡ. ʉʪʨʫʢʪʫʨʘ ʃʇʂ ʨʘʡʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʣʝʩʦʧʠʣʴʥʦ-ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʤ ʟʘʚʦʜʦʤ (ʃɼɿ), ʮʝʣʣʶʣʦʟʥʳʤ ʟʘʚʦʜʦʤ, 

ʛʠʜʨʦʣʠʟʥʦ-ʜʨʦʞʞʝʚʳʤ ʟʘʚʦʜʦʤ, ʟʘʚʦʜʦʤ ʧʦʜʛʦʪʦʚʢʠ ʜʨʝʚʝʩʥʦʛʦ ʩʳʨʴʷ (ɿʇɼʉ), 10 

ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʨʝʤʦʥʪʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʤ ʟʘʚʦʜʦʤ, 

ʦʙʲʝʜʠʥʝʥʥʳʤ ʘʚʪʦʭʦʟʷʡʩʪʚʦʤ ʥʘ 800 ʣʝʩʦʚʦʟʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʟʘʚʦʜʦʤ ʧʦ ʨʝʤʦʥʪʫ 

ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʣʝʩʦʚʦʟʥʦʡ ʪʝʭʥʠʢʠ [12]. 

ʃʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ ʋʩʪʴ-ʀʣʠʤʩʢʦʛʦ ʃʇʂ ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʜʚʫʭ 

ʣʝʩʥʠʯʝʩʪʚʘ ʨʘʡʦʥʘ ½ ʉʝʚʝʨʥʦʛʦ (ʧʨʘʚʦʙʝʨʝʞʴʝ ɸʥʛʘʨʳ) ʠ ʀʣʠʤʩʢʦʛʦ 

(ʣʝʚʦʙʝʨʝʞʥʘʷ ʯʘʩʪʴ) [11]. ɼʦʣʝʚʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʦʩʥʦʚʥʳʭ ʢʘʪʝʛʦʨʠʡ ʣʝʩʦʚ ʚ 

ʧʨʝʜʝʣʘʭ ʣʝʩʥʠʯʝʩʪʚ ʦʪʨʘʞʘʝʪ ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʣʝʩʦʚ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪ 86% ʧʣʦʱʘʜʠ ʣʝʩʥʠʯʝʩʪʚ.  

ʃʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ʋʩʪʴ-ʀʣʠʤʩʢʦʛʦ ʨʘʡʦʥʘ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʫʯʘʩʪʢʦʚ ʆʆʇʊ, ʣʝʩʦʚ 1-ʦʡ ʠ 

2-ʦʡ ʢʘʪʝʛʦʨʠʠ), ʚʝʜʫʱʠʝ ʧʦʟʠʮʠʠ ʟʘʥʠʤʘʝʪ ʛʨʫʧʧʘ çʀʣʠʤè, ʢʦʪʦʨʘʷ ʘʨʝʥʜʫʝʪ ʩʚʳʰʝ 
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50 % ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʋʩʪʴ-ʀʣʠʤʩʢʦʛʦ ʨʘʡʦʥʘ. ɼʨʝʚʝʩʠʥʫ ʜʦʩʪʘʚʣʷʶʪ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷ ʃʇʂ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ ½ ʧʦ ʚʦʜʝ ʠ ʧʦ ʩʫʰʝ: ʦʢʦʣʦ 15% ʜʨʝʚʝʩʠʥʳ 

ʪʨʘʥʩʧʦʨʪʠʨʫʝʪʩʷ ʧʦ ʨʝʢʝ, ʦʩʥʦʚʥʦʡ ʞʝ ʦʙʲʝʤ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʣʝʩʦʚʦʟʳ. ʋʚʝʣʠʯʝʥʠʝ 

ʦʙʲʝʤʦʚ ʟʘʛʦʪʦʚʦʢ ʠ ʨʘʩʰʠʨʝʥʠʝ ʧʣʦʱʘʜʠ ʚʳʨʫʙʦʢ ʧʨʠʚʦʜʷʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʨʦʢʣʘʜʢʠ ʥʦʚʳʭ ʣʝʩʦʚʦʟʥʳʭ ʜʦʨʦʛ: ʚ ʤʝʩʷʮ ½ ʙʦʣʝʝ 8 ʢʤ, ʚ ʛʦʜ ½ ʙʦʣʝʝ 200 [12]. 

ʆʩʥʦʚʥʦʡ ʦʙʲʝʤ ʧʨʠʚʝʟʝʥʥʦʛʦ ʣʝʩʘ ʠʜʝʪ ʥʘ ʦʙʨʘʙʦʪʢʫ. ɺ ʨʘʡʦʥʝ ʥʘʭʦʜʷʪʩʷ 

ʣʝʩʦʧʠʣʴʥʦ-ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʡ ʟʘʚʦʜ (ʃɼɿ), ʚʢʣʶʯʘʶʱʠʡ 2 ʣʝʩʦʧʠʣʴʥʳʭ ʮʝʭʘ 

ʠ ʮʝʭʘ ʜʨʝʚʝʩʥʦʩʪʨʫʞʝʯʥʳʭ ʧʣʠʪ, ʟʘʚʦʜ ʧʦʜʛʦʪʦʚʢʠ ʜʨʝʚʝʩʥʦʛʦ ʩʳʨʴʷ (ɿʇɼʉ).  

ɺ 1980 ʛʦʜʫ ʥʘ ʃʇʂ ʙʳʣʦ ʟʘʧʫʱʝʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʮʝʣʣʶʣʦʟʳ ʩ ʤʦʱʥʦʩʪʴʶ 

ʢʦʤʧʣʝʢʩʘ 250 ʪʳʩ. ʪʦʥʥ ʚ ʛʦʜ. ɺ ʧʝʨʚʳʡ ʦʪʯʝʪʥʳʡ 1981 ʛʦʜ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʩʚʳʰʝ 

135 ʪʳʩ. ʪ ʮʝʣʣʶʣʦʟʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘ 40-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʮʝʣʣʶʣʦʟʳ ʚʦʟʨʦʩʣʦ ʚ 6,7 ʨʘʟ. ɺʚʦʜ ʥʦʚʳʭ ʤʦʱʥʦʩʪʝʡ ʚ 

2023 ʛʦʜʫ ʠ ʫʚʝʣʠʯʝʥʠʝ ʚʳʧʫʩʢʘ ʜʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʜʦ 1,5 ʤʣʥ ʪ ʚ ʛʦʜ ʩʦʭʨʘʥʷʝʪ 

ʪʝʥʜʝʥʮʠʶ ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʃʝʩʦʭʠʤʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʪʘʢʦʡ 

ʧʨʦʜʫʢʮʠʠ ʢʘʢ ʢʘʥʠʬʦʣʴ ʪʘʣʣʦʚʘʷ (ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʝʟʠʥ, ʧʣʘʩʪʤʘʩʩ), 

ʢʠʩʣʦʪ ʠ ʤʘʩʝʣ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʣʘʢʦʢʨʘʩʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʧʨʠʩʘʜʦʢ ʢ ʜʠʟʝʣʴʥʦʤʫ ʪʦʧʣʠʚʫ, ʩʢʠʧʠʜʘʨ. 
 

ɼʀʅɸʄʀʂɸ ʇʆʂɸɿɸʊɽʃɽʁ ʉʆʉʊʆʗʅʀʗ ʃɽʉʅʓʍ ʈɽʉʋʈʉʆɺ ʋʉʊʔ-
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ʋʯʝʪʦʤ ʠ ʦʭʨʘʥʦʡ ʣʝʩʦʚ ʦʪ ʧʦʞʘʨʦʚ ʟʘʥʠʤʘʶʪʩʷ ʣʝʩʥʠʯʝʩʪʚʘ ʚ ʩʦʩʪʘʚʝ ʣʝʩʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʨʘʡʦʥʘ. ʇʦ ʜʘʥʥʳʤ ʀʣʠʤʩʢʦʛʦ ʠ ʉʝʚʝʨʥʦʛʦ ʣʝʩʥʠʯʝʩʪʚ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʪ ʚʦʟʛʦʨʘʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ (ʛʨʦʟʦʚʳʭ ʨʘʟʨʷʜʦʚ) 

[11]. ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʛʦʨʠʤʦʩʪʠ ʣʝʩʦʚ ʟʘ 12-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʩ 2010 ʧʦ 2021 ʛʛ. 

ʧʦʢʘʟʘʣ ʟʥʘʯʠʪʝʣʴʥʳʝ ʚʘʨʠʘʮʠʠ ʦʪ ʛʦʜʘ ʢ ʛʦʜʫ ʢʘʢ ʢʦʣʠʯʝʩʪʚʘ ʧʦʞʘʨʦʚ 

(ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʨʳʚ ʚ 6 ʨʘʟ: ʚ 2015 ʛʦʜʫ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 12 ʩʣʫʯʘʝʚ, ʚ 2021 ʛʦʜʫ 

73), ʪʘʢ ʠ ʧʣʦʱʘʜʠ ʣʠʢʚʠʜʘʮʠʠ ʧʦʞʘʨʦʚ (225 ʛʘ ʚ 2010 ʛ., 65000 ʛʘ ʚ 2020 ½ 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʨʳʚ ʚ 289 ʨʘʟ). ɿʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ 

ʧʨʦʠʟʦʰʣʦ 511 ʧʦʞʘʨʦʚ, ʩʦʚʦʢʫʧʥʘʷ ʧʣʦʱʘʜʴ ʣʠʢʚʠʜʘʮʠʠ ʧʦʞʘʨʦʚ ʩʦʩʪʘʚʠʣʘ 94 599 

ʛʘ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 2,6 % ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ, ʠʣʠ 2,9 % ʣʝʩʦʧʦʢʨʳʪʦʡ ʧʣʦʱʘʜʠ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʝʩʥʠʯʝʩʪʚ ʷʚʣʷʝʪʩʷ 

ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʝ: ʧʨʦʚʦʜʷʪ ʧʦʩʝʚ, ʧʦʩʘʜʢʫ, ʫʭʦʜ ʟʘ ʧʦʜʨʦʩʪʦʤ ʠ ʧʨ. ɿʘ ʵʪʦʪ ʞʝ 

ʧʝʨʠʦʜ ʧʣʦʱʘʜʴ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 303 110 ʛʘ. ɸʥʘʣʠʟʠʨʫʷ ʧʦʢʘʟʘʪʝʣʠ 

ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʘ 12 ʣʝʪ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʪʝʥʜʝʥʮʠʶ ʨʦʩʪʘ 

ʧʣʦʱʘʜʠ ʣʝʩʦʧʦʩʘʜʦʢ. ʅʘ ʵʪʦʤ ʬʦʥʝ ʚʘʞʥʘ ʩʪʘʪʠʩʪʠʢʘ ʧʦ ʣʝʩʦʟʘʛʦʪʦʚʢʘʤ ʟʘ ʵʪʦʪ ʞʝ 

ʚʨʝʤʝʥʥʦʡ ʧʝʨʠʦʜ (ʨʠʩ. 2). 

ɿʘʤʝʪʥʳʡ ʨʦʩ ʣʝʩʦʟʘʛʦʪʦʚʦʢ ʥʘʙʣʶʜʘʝʪʩʷ ʩ 2016 ʛ., ʢʦʛʜʘ ʦʙʲʝʤ ʟʘʛʦʪʦʚʢʠ 

ʜʨʝʚʝʩʠʥʳ ʚʦʟʨʦʩ ʚ 1,2 ʨʘʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʝʜʳʜʫʱʠʭ ʣʝʪ, ʠ ʜʘʣʝʝ ʧʦʢʘʟʘʪʝʣʠ 

ʧʨʝʚʳʰʘʶʪ ʧʣʘʥʢʫ 4000 ʪʳʩ. ʤ3. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʥ ʦʙʲʷʩʥʷʝʪʩʷ ʤʦʜʝʨʥʠʟʘʮʠʝʡ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ.  
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ʈʠʩ. 2. ɼʠʥʘʤʠʢʘ ʟʘʛʦʪʦʚʢʠ ʜʨʝʚʝʩʠʥʳ ʠ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʋʩʪʴ-ʀʣʠʤʩʢʦʛʦ ʨʘʡʦʥʘ 

Cʦʩʪʘʚʣʝʥʦ ɸʙʨʘʤʦʚʦʡ ɿ.ɺ. ʧʦ ʜʘʥʥʳʤ [12, 13, 14, 15]. 

 

ʅʝʙʦʣʴʰʠʝ ʩʧʘʜʳ ʚ ʦʙʲʝʤʘʭ ʟʘʛʦʪʦʚʢʠ ʜʨʝʚʝʩʠʥʳ ʚ 2020-2021ʛʛ. ʚʦʟʤʦʞʥʦ 

ʩʚʷʟʘʥʳ ʩʦ ʩʣʦʞʥʦʡ ʧʦʞʘʨʥʦʡ ʦʙʩʪʘʥʦʚʢʦʡ ʚ ʵʪʠ ʛʦʜʳ ʙʳʣʘ, ʢʦʛʜʘ ʟʘʛʦʪʦʚʢʘ 

ʜʨʝʚʝʩʠʥʳ ʥʘ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʣʘʩʴ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳ ʩʦʯʣʠ, 

ʯʪʦ ʘʥʘʣʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʥʝ ʜʘʝʪ ʦʙʲʝʢʪʠʚʥʫʶ ʢʘʨʪʠʥʫ ʩʦʩʪʦʷʥʠʷ ʣʝʩʥʳʭ 

ʨʝʩʫʨʩʦʚ ʨʘʡʦʥʘ, ʪʘʢ ʢʘʢ ʧʦʢʘʟʘʪʝʣʠ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ ʦʪʨʘʞʘʶʪ 

ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ, ʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʨʘʩʪʝʪ ʠ ʦʙʲʝʤ ʣʝʩʦʟʘʛʦʪʦʚʦʢ. ɽʩʣʠ 

ʩʨʘʚʥʠʚʘʪʴ ʘʙʩʦʣʶʪʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 2010 ʛ. ʠ 2021 ʛ., ʪʦ ʨʦʩʪ ʚ 1,2 ʨʘʟʘ 

ʦʪʤʝʯʘʝʪʩʷ ʠ ʧʦ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʶ, ʠ ʧʦ ʦʙʲʝʤʫ ʣʝʩʦʟʘʛʦʪʦʚʦʢ, ʢʦʵʬʬʠʮʠʝʥʪ 

ʣʠʥʝʡʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʟʘ ʧʝʨʠʦʜ 12 ʣʝʪ ʩʦʩʪʘʚʠʣ 0,8.  

ɹʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʧʨʦʩʣʝʜʠʪʴ ʠʟʤʝʥʝʥʠʝ ʣʝʩʦʧʦʢʨʳʪʦʡ ʧʣʦʱʘʜʠ ʨʘʡʦʥʘ ʥʘ 

ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ, ʧʦʩʨʝʜʩʪʚʦʤ ʩʧʝʢʪʨʘʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚʳʙʨʘʥ ʫʯʘʩʪʦʢ ʥʘ 

ʩʝʚʝʨʝ ʀʣʠʤʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ʧʦ ʣʝʚʦʙʝʨʝʞʴʶ ɸʥʛʘʨʳ (ʨʠʩ. 3).  

ʃʝʩʦʟʘʛʦʪʦʚʢʠ ʥʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ ʚʝʜʫʪʩʷ ʩ ʤʦʤʝʥʪʘ ʟʘʧʫʩʢʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʚ ʛ. ʋʩʪʴ-ʀʣʠʤʩʢ ʚ 80-ʭ ʛʛ. ʍʍ ʚʝʢʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʜʝʩʴ ʬʠʢʩʠʨʫʝʪʩʷ 

ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ ʣʝʩʦʚʦʟʥʳʭ ʜʦʨʦʛ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ. ʇʣʦʱʘʜʴ 

ʫʯʘʩʪʢʘ ʩʦʩʪʘʚʣʷʝʪ 423 ʢʤ2. ɼʣʷ ʘʥʘʣʠʟʘ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʥʘʠʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ʩ ʚʨʝʤʝʥʥʳʤ ʰʘʛʦʤ 31 ʛʦʜ: ʩʥʠʤʢʠ 1986 ʛʦʜʘ - Landsat 4-5, 2017 ʛʦʜʘ ½ 

Landsat 8. ʀʟʤʝʥʝʥʠʷ ʚ ʣʝʩʦʧʦʢʨʳʪʦʡ ʧʣʦʱʘʜʠ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ NDVI (Normalized Difference Vegetation Index) ½ 

ʥʦʨʤʘʣʠʟʦʚʘʥʥʦʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʠʥʜʝʢʩʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ [16, 17, 18]. ʉʣʝʜʫʝʪ 
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ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢ ʢʘʪʝʛʦʨʠʠ çʚʳʨʫʙʢʘ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠè ʤʳ ʦʪʥʦʩʠʣʠ ʢʘʢ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫʯʘʩʪʢʠ ʣʝʩʦʟʘʛʦʪʦʚʦʢ, ʪʘʢ ʠ ʣʝʩʥʳʝ ʜʦʨʦʛʠ. ʇʨʦʚʝʜʝʥʥʦʝ 

ʢʘʨʪʠʨʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ ʟʘʤʝʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʣʝʩʦʧʦʢʨʳʪʦʡ ʧʣʦʱʘʜʠ ʟʘ 30- ʣʝʪʥʠʡ 

ʧʝʨʠʦʜ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʧʣʦʱʘʜʠ ʚʳʨʫʙʦʢ ʚ 16 ʨʘʟ: ʚ 1986 ʛʦʜʫ ʧʣʦʱʘʜʴ ʚʳʨʫʙʦʢ 

ʩʦʩʪʘʚʠʣʘ 340 ʛʘ (0,8 % ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʤʦʜʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʘ ʚ 2017 ʛ. ½ 5520 ʛʘ 

(13,1 % ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ). 

 

ɸ 

ɹ 

ʈʠʩ. 3. ʀʟʤʝʥʝʥʠʷ ʣʝʩʦʧʦʢʨʳʪʦʡ ʧʣʦʱʘʜʠ ʤʦʜʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ: ɸ - ʧʦ ʩʦʩʪʦʷʥʠʶ 

ʥʘ 1986 ʛʦʜ, ɹ - ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2017 ʛʦʜ 

Cʦʩʪʘʚʣʝʥʦ ɺʦʟʠʷʥ ʉ.ɸ. ʧʦ ʜʘʥʥʳʤ [16, 17]. 
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ʈɽʉʋʈʉʆʉɹɽʈɽɾɽʅʀɽ ɺ ʉʊʈɸʊɽɻʀʗʍ ʈɸɿɺʀʊʀʗ ʃɽʉʅʆɻʆ ʍʆɿʗʁʉʊɺɸ 
 

ʇʦʤʠʤʦ ʘʥʘʣʠʟʘ ʪʝʢʫʱʝʡ ʩʠʪʫʘʮʠʠ ʩ ʩʦʩʪʦʷʥʠʝʤ ʣʝʩʦʩʳʨʴʝʚʳʭ ʨʝʩʫʨʩʦʚ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʋʩʪʴ-ʀʣʠʤʩʢʦʛʦ ʨʘʡʦʥʘ, ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʠʟʫʯʠʪʴ 

ʨʘʟʥʦʫʨʦʚʥʝʚʳʝ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʃʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ ʠ ʣʝʩʥʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʳ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʨʘʡʦʥʘ, 

ʧʦʵʪʦʤʫ ʨʝʘʣʠʟʘʮʠʷ ʧʨʠʥʮʠʧʦʚ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʣʝʩʥʳʭ 

ʨʝʩʫʨʩʦʚ ʚʦ ʤʥʦʛʦ ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴ ʚʝʢʪʦʨ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ. 

ʅʘ ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʩʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʈʦʩʩʠʠ, ʫʪʚʝʨʞʜʝʥʥʘʷ ʨʘʩʧʦʨʷʞʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʈʌ) ʥʘ 

ʧʝʨʠʦʜ ʜʦ 2030 ʛ. [19]. ʆʜʥʦʡ ʠʟ ʦʩʪʨʳʭ ʧʨʦʙʣʝʤ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʭʨʘʥʳ ʠ ʟʘʱʠʪʳ ʣʝʩʦʚ. ɹʦʣʴʰʠʝ ʧʦʪʝʨʠ 

ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʩʚʷʟʘʥʳ ʩ ʧʦʞʘʨʘʤʠ. ʇʨʠ ʵʪʦʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʦʭʨʘʥʳ ʣʝʩʦʚ ʦʪ 

ʧʦʞʘʨʦʚ ʟʘ ʩʯʸʪ ʬʝʜʝʨʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʚ 2 ʨʘʟʘ ʤʝʥʴʰʝ ʥʫʞʥʦʛʦ ʫʨʦʚʥʷ. ɼʨʫʛʦʡ 

ʧʨʦʙʣʝʤʦʡ ʩʪʘʥʦʚʠʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʣʝʩʦʚ, ʢʦʛʜʘ 

ʧʣʦʱʘʜʴ ʩʧʣʦʰʥʳʭ ʨʫʙʦʢ ʧʨʝʚʳʰʘʝʪ ʧʣʦʱʘʜʴ ʣʝʩʦʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ.  

ʅʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʠʟʫʯʘʣʠʩʴ ʤʘʪʝʨʠʘʣʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ çʈʘʟʚʠʪʠʝ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘè ʥʘ 2019ï2024 ʛʛ. [6], ʥʘ 2024ï

2030 [20]. 

ʅʘ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʫʨʦʚʥʝ (ʋʩʪʴ-ʀʣʠʤʩʢʠʡ ʨʘʡʦʥ ʠ ʛ.ʋʩʪʴ-ʀʣʠʤʩʢ) ʩʪʨʘʪʝʛʠʷ 

ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠʣʠ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʦʪʩʫʪʩʪʚʫʝʪ. ʉʪʨʘʪʝʛʠʯʝʩʢʠʝ 

ʠʥʪʝʨʝʩʳ ʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʣʘʥʘʤʠ ʣʝʩʦʫʧʨʘʚʣʝʥʠʷ 

ʬʠʣʠʘʣʘ ɸʆ çɻʨʫʧʧʘ çʀʣʠʤè [21]. ʇʣʘʥ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʚ 2018 ʛ., ʢʦʥʢʨʝʪʥʳʭ ʩʨʦʢʦʚ 

ʨʝʘʣʠʟʘʮʠʠ ʥʝ ʫʢʘʟʘʥʦ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʮʝʣʝʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ 

ʧʣʘʥʝ ʣʝʩʦʫʧʨʘʚʣʝʥʠʷ ʢʘʩʘʶʪʩʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ ʥʝʞʝʣʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ. 

ɸʥʘʣʠʟ ʨʘʟʥʦʫʨʦʚʥʝʚʳʭ ʩʪʨʘʪʝʛʠʡ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦʢʘʟʘʣ 

ʦʯʝʚʠʜʥʦʝ ʩʭʦʜʩʪʚʦ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ, ʘ ʠʤʝʥʥʦ ʫʚʝʣʠʯʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʘʤʠ, ʟʘʱʠʪʫ ʦʪ ʧʦʞʘʨʦʚ ʠ 

ʚʨʝʜʠʪʝʣʝʡ, ʫʣʫʯʰʝʥʠʝ ʧʦʨʦʜʥʦʛʦ ʩʦʩʪʘʚʘ ʣʝʩʦʚ ʠ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʥʦ 

ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʠ ʜʝʪʘʣʠʟʘʮʠʷ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʢʘʞʜʦʤ ʧʦʩʣʝʜʫʶʱʝʤ ʫʨʦʚʥʝ 

ʧʦʟʚʦʣʷʝʪ ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʪʴ ʧʫʪʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ. ʊʘʢ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘ 

ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʩʚʳʰʝ 70% ʚʩʝʭ ʧʦʞʘʨʦʚ ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʨʫʢ 

ʯʝʣʦʚʝʢʘ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʱʝʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʚʠʜʠʪʩʷ ʚ ʤʝʨʦʧʨʠʷʪʠʷʭ 

ʧʦ ʦʛʨʘʥʠʯʝʥʠʷʤ (ʠʣʠ ʧʨʷʤʳʝ ʟʘʧʨʝʪʳ) ʧʦʩʝʱʘʝʤʦʩʪʠ ʣʝʩʥʳʭ ʫʛʦʜʠʡ ʚ 

ʧʦʞʘʨʦʦʧʘʩʥʳʝ ʩʝʟʦʥʳ ʛʦʜʘ, ʘ ʥʘ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʫʨʦʚʥʝ ʧʦ ʜʘʥʥʳʤ ʉʝʚʝʨʥʦʛʦ ʠ 

ʀʣʠʤʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚʦʟʛʦʨʘʥʠʷ 

ʧʨʦʠʩʭʦʜʷʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʠʯʠʥ ½ ʛʨʦʟʦʚʳʭ ʨʘʟʨʷʜʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ ʙʫʜʝʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʪʴʩʷ 

ʤʘʪʝʨʠʘʣʴʥʦʡ ʙʘʟʦʡ ʩʨʝʜʩʪʚ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʠ ʢʘʜʨʘʤʠ. 

ʉʦʛʣʘʩʥʦ ʬʝʜʝʨʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʢ 

2030 ʛ. ʜʦʣʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʫʩʪʦʡʯʠʚʦʝ ʣʝʩʦʫʧʨʘʚʣʝʥʠʝ ʠ ʙʝʟʫʙʳʪʦʯʥʦʝ ʣʝʩʥʦʝ 

ʭʦʟʷʡʩʪʚʦ, ʧʨʠ ʵʪʦʤ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ 

ʦʭʨʘʥʳ ʣʝʩʦʚ ʦʪ ʧʦʞʘʨʦʚ ʟʘ ʩʯʸʪ ʬʝʜʝʨʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʚ 2 ʨʘʟʘ ʤʝʥʴʰʝ ʥʫʞʥʦʛʦ 
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ʫʨʦʚʥʷ, ʥʦ ʤʝʭʘʥʠʟʤ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʣʝʩʦʧʦʣʴʟʦʚʘʪʝʣʝʡ 

(ʩʠʩʪʝʤʘ ʰʪʨʘʬʦʚ) ʦʪʨʘʙʦʪʘʥ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ 

ʬʝʜʝʨʘʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʚʳʧʦʣʥʷʷ ʩʚʦʠ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʥʘ 50%, ʤʦʛʫʪ ʚʟʳʩʢʘʪʴ ʫʱʝʨʙ 

ʦʪ ʧʦʞʘʨʦʚ ʩ ʣʝʩʦʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʬʦʨʤʫʣʠʨʦʚʢʘ çʙʝʟʫʙʳʪʦʯʥʦʝ ʣʝʩʥʦʝ 

ʭʦʟʷʡʩʪʚʦè ʣʠʰʴ ʜʝʢʣʘʨʠʨʦʚʘʥʥʳʡ ʰʪʘʤʧ. 

ʈʘʟʥʠʮʘ ʩʪʨʘʪʝʛʠʡ ʬʝʜʝʨʘʣʴʥʦʛʦ ʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʝʡ ʟʘʢʣʶʯʘʝʪʩʷ ʪʘʢʞʝ ʠ 

ʚ ʦʩʥʦʚʥʳʭ ʘʢʮʝʥʪʘʭ: ʬʝʜʝʨʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ ʚ ʮʝʣʝʚʳʭ ʫʩʪʘʥʦʚʢʘʭ ʦʨʠʝʥʪʠʨʦʚʘʥʘ 

ʥʘ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʟʘ ʩʯʸʪ ʨʦʩʪʘ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ, ʦʩʥʦʚʘ ʞʝ 

ʮʝʣʝʧʦʣʘʛʘʥʠʷ ʧʨʦʝʢʪʘ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ½ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʝ ʩʦʭʨʘʥʝʥʠʝ 

ʨʝʩʫʨʩʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʣʝʩʦʚ. 
 

ɿɸʂʃʖʏɽʅʀɽ 

 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ.  

ʅʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ ʵʢʦʥʦʤʠʢʫ ʨʘʡʦʥʘ ʠ ʨʝʛʠʦʥʘ ʚ ʮʝʣʦʤ ʚʥʦʩʷʪ ʧʨʝʜʧʨʠʷʪʠʷ 

ʮʝʣʣʶʣʦʟʥʦ-ʙʫʤʘʞʥʦʡ ʩʪʘʜʠʠ ʚ ʩʪʨʫʢʪʫʨʝ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, 

ʤʦʜʝʨʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʥʘʨʘʱʠʚʘʥʠʝ ʦʙʦʨʦʪʦʚ ʚʳʧʫʩʢʘ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ 

ʠʤʝʥʥʦ ʵʪʦʡ ʦʪʨʘʩʣʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠʚʝʜʝʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʨʦʩʪʫ ʦʙʲʝʤʘ 

ʣʝʩʦʟʘʛʦʪʦʚʦʢ ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ. 

ʄʝʭʘʥʠʟʤ ʧʨʠʦʨʠʪʝʪʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʡ ʢʦʤʧʘʥʠʷʤ 

ʦʬʦʨʤʠʪʴ ʘʨʝʥʜʫ ʣʝʩʥʳʭ ʫʯʘʩʪʢʦʚ ʥʘ ʣʴʛʦʪʥʳʭ ʫʩʣʦʚʠʷʭ, ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʟʘʧʫʩʢʫ 

ʧʨʦʝʢʪʘ çɹʦʣʴʰʦʡ ʋʩʪʴ-ʀʣʠʤʩʢè ʩ ʩʫʤʤʘʨʥʳʤʠ ʠʥʚʝʩʪʠʮʠʷʤʠ ʙʦʣʝʝ 1,2 ʤʣʨʜ 

ʜʦʣʣʘʨʦʚ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʛʨʫʧʧʘ çʀʣʠʤè ʫʢʨʝʧʠʣʘ ʩʚʦʠ ʚʝʜʫʱʠʝ ʧʦʟʠʮʠʠ ʚ ʨʝʛʠʦʥʝ. 

ɺ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʘ ʧʨʝʜʧʨʠʷʪʠʡ ʯʘʩʪʥʦʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʜʨʫʛʠʭ ʢʦʤʧʘʥʠʡ (ʧʨʦʯʠʭ ʘʨʝʥʜʘʪʦʨʦʚ ʟʝʤʝʣʴ) ʠ ʤʦʥʦʧʦʣʠʟʘʮʠʷ 

ʢʦʤʧʘʥʠʝʡ ʚʩʝʭ ʩʪʘʜʠʡ ʠ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ.  

ʆʪʩʫʪʩʪʚʠʝ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʫ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ ʋʩʪʴ-

ʀʣʠʤʩʢʠʡ ʨʘʡʦʥ ʠ ʛ. ʋʩʪʴ-ʀʣʠʤʩʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʬʫʥʢʮʠʠ 

ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʬʘʢʪʠʯʝʩʢʠ ʚʦʟʣʦʞʝʥʳ ʥʘ 

ʬʠʣʠʘʣ ɸʆ çɻʨʫʧʧʘ çʀʣʠʤè, ʠ ʧʣʘʥ ʣʝʩʦʫʧʨʘʚʣʝʥʠʷ ʵʪʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʙʫʜʝʪ 

ʧʦʣʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʪʴ ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʨʝʰʝʥʠʷ ʥʘ ʤʝʩʪʥʦʤ ʫʨʦʚʥʝ. 

ʊʨʘʜʠʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʨʷʜʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʨʝʩʫʨʩʦʧʦʣʴʟʦʚʘʥʠʷ ʥʝ ʜʘʝʪ ʨʝʘʣʴʥʦʡ ʢʘʨʪʠʥʳ ʩʦʩʪʦʷʥʠʷ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʨʘʡʦʥʘ. 

ʅʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʛʨʘʤʤʫ ʤʦʥʠʪʦʨʠʥʛʘ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ 

ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ ʥʘ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʫʨʦʚʥʝ ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʚʢʣʶʯʝʥʠʝʤ ʙʣʦʢʦʚ 

ʛʝʦʩʠʩʪʝʤʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʫʩʣʦʚʠʡ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʘ ʫʯʘʩʪʢʘʭ ʩʦ ʩʣʦʞʥʳʤʠ 

ʛʝʦʢʨʠʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ; ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʣʝʩʦʧʦʢʨʳʪʦʡ ʧʣʦʱʘʜʠ ʠ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩ ʫʯʝʪʦʤ ʧʦʨʦʜʥʦʛʦ ʩʦʩʪʘʚʘ ʣʝʩʥʳʭ 

ʮʝʥʦʟʦʚ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʠʢʠ ʘʥʘʣʠʟʘ ʠʥʜʝʢʩʘ NDVI; ʙʣʦʢʘ ʪʨʘʥʩʧʦʨʪʥʦʡ ʣʦʛʠʩʪʠʢʠ ï 

ʦʧʪʠʤʠʟʘʮʠʠ ʩʝʪʠ ʣʝʩʦʚʦʟʥʳʭ ʜʦʨʦʛ ʥʘ ʦʩʥʦʚʝ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʪʝʨʨʠʪʦʨʠʠ. 

ʇʨʦʟʨʘʯʥʳʝ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʨʘʡʦʥʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʚʥʝʰʥʠʤ ʘʫʜʠʪʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʬʠʣʠʘʣʘ ɸʆ çɻʨʫʧʧʘ çʀʣʠʤè ʩʦʟʜʘʶʪ ʧʨʝʜʧʦʩʳʣʢʠ 

ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʦʜʥʦʤ ʠʟ ʢʨʫʧʥʝʡʰʠʭ 

ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʳʭ ʧʦʣʠʛʦʥʦʚ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ, ʢʘʢʠʤ ʠ ʷʚʣʷʝʪʩʷ ʋʩʪʴ-

ʀʣʠʤʩʢʠʡ ʨʘʡʦʥ. 



 

ʈɽʉʋʈʉʆʉɹɽʈɽɾɽʅʀɽ ɺ ɺʆʇʈʆʉɸʍ ʊɽʈʈʀʊʆʈʀɸʃʔʅʆɻʆ ʈɸɿɺʀʊʀʗ  
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This paper examines the geoecological aspects of territorial development, focusing on 

reforestation and resource conservation. Logging and wood processing, as a backbone 

sector of the district's economy, determine the development vector of the municipalities of 

Ust-Ilimsk and Ust-Ilimsky District. The district is implementing the largest investment 

project in the forestry industry of the Irkutsk Region. With the launch of production at full 

capacity, the Ust-Ilimsk mill will become one of the world's largest producers of pulp and 

paper products. Research methods: traditional description, processing and analysis of 

statistical data, comparative analysis-synthesis of data using GIS tools. The work uses 

relevant statistical data and data from remote sensing of the Earth, strategies and plans for 

the development of the forest complex at various territorial levels. 

The impact of the forest industry complex (FIC) on the environment, the state and dynamics 

of the territory's forest resources, and forestry development issues are analyzed. Pulp and 

paper enterprises within the forest industry complex make the greatest contribution to the 

economy of the district and the region as a whole. Modernization of production and 

increased turnover of finished goods in this particular industry will lead to a significant 

increase in logging in the coming years. The priority investment project mechanism, which 

allows companies to lease forest plots on preferential terms, facilitated the launch of the 

Greater Ust-Ilimsk project, with a total investment of over $1.2 billion, thus strengthening 

Ilim Group's leading position in the region. In the coming years, the number of privately 

owned enterprises (other land leaseholders) is projected to decline, and the company will 

monopolize all stages and volumes of the production cycle. The lack of a forestry 

development strategy in the municipalities of the Ust-Ilimsky District and the city of Ust-

Ilimsk indicates that forest resource administration and management functions have 

effectively been assigned to a branch of Ilim Group JSC, and this organization's forest 

management plan will completely determine planning decisions at the local level. A 

noticeable increase in logging has been observed since 2016, when the volume of wood 

harvesting increased by 1.2 times compared to previous years. First of all, it is explained by 

the modernization of production and the increase in production capacity. Small declines in 

the volume of wood procurement in 2020ï2021. Traditional analysis of the dynamics of 
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several statistical resource use indicators does not provide a true picture of the state of the 

region's forest resources. The task was set to trace the change in the forest-covered area of 

the area on the basis of the remote sensing data of the Earth, by means of the spectral 

analysis of satellite images. As a model territory, a section was selected on the north side of 

the Ilim forest on the left bank of Angara. 

An analysis of the situation in a model area where logging has been conducted since the 

launch of the Ust-Ilimsk production complex in the 1980s, based on remote sensing data, 

revealed significant changes in forested area over a 30-year period, with a 16-fold increase 

in cleared area. This program would include geosystem monitoring of reforestation 

conditions in areas with complex geocryological conditions, geoinformation space 

monitoring of forested area and reforestation, taking into account the species composition 

of forest communities using the NDVI index analysis method, and a transport logistics 

module to optimize the logging road network based on a geoecological assessment of the 

area. Transparent criteria for assessing the state of the district's forest resources create the 

preconditions for organizing sustainable nature management in one of the largest logging 

areas in the Irkutsk Region, which is the Ust-Ilimsk District. 

Keywords: territorial development, resource conservation, forest management, timber 

resources, timber industry complex. 
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ʦʩʥʦʚʥʳʭ ʪʫʨʠʩʪʩʢʦ-ʵʢʩʢʫʨʩʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ ʛ. ʉʠʤʬʝʨʦʧʦʣʴ ʠ ʉʠʤʬʝʨʦʧʦʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ 

ʂʨʳʤ. ʅʘ ʦʩʥʦʚʝ 5 ʢʨʠʪʝʨʠʝʚ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʦʩʥʦʚʥʳʭ ʪʫʨʠʩʪʩʢʦ-ʵʢʩʢʫʨʩʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ ʨʝʛʠʦʥʘ, 

ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʪʦʨʦʡ ʩʪʘʣʦ ʚʳʜʝʣʝʥʠʝ ʪʠʧʦʚ ʪʝʨʨʠʪʦʨʠʡ ʛ. ʉʠʤʬʝʨʦʧʦʣʴ ʠ ʉʠʤʬʝʨʦʧʦʣʴʩʢʦʛʦ ʨʘʡʦʥʘ 
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ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʦʙʲʝʢʪʦʚ ʚ ʵʢʩʢʫʨʩʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ɺɺɽɼɽʅʀɽ 

 

ʊʫʨʠʟʤ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʦʪʨʘʩʣʝʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ 

ʵʢʦʥʦʤʠʢʠ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ, ʥʦ ʠ ʧʨʦʜʦʣʞʠʪ ʦʩʪʘʚʘʪʴʩʷ ʪʘʢʠʤ ʠ ʚ ʧʝʨʩʧʝʢʪʠʚʝ [1]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʣʦʞʥʦʩʪʠ, ʚʳʟʚʘʥʥʳʝ ʨʝʘʢʮʠʝʡ ʚʥʝʰʥʠʭ ʘʢʪʦʨʦʚ ʥʘ ʚʦʟʚʨʘʱʝʥʠʝ 

ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ʚ ʩʦʩʪʘʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʤʘʨʪʝ 2014 ʛ. (ʪʨʘʥʩʧʦʨʪʥʘʷ 

ʙʣʦʢʘʜʘ ʧʦʣʫʦʩʪʨʦʚʘ, ʩʘʥʢʮʠʦʥʥʘʷ ʧʦʣʠʪʠʢʘ ʩʦ ʩʪʦʨʦʥʳ ʩʪʨʘʥ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ ʠ 

ʉʐɸ ʠ ʜʨ.), ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʧʘʥʜʝʤʠʠ COVID-19 ʩ ʤʘʨʪʘ 2020 ʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʈʦʩʩʠʠ ʠ ʜʨ., ʪʫʨʠʩʪʩʢʘʷ ʦʪʨʘʩʣʴ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ʩʤʦʛʣʘ ʙʳʩʪʨʦ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ 

ʠʟʤʝʥʠʚʰʠʤʩʷ ʫʩʣʦʚʠʷʤ ʨʘʟʚʠʪʠʷ ʠ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʩʪʘʙʠʣʴʥʫʶ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ. ɼʦʩʪʠʯʴ ʵʪʦʛʦ ʫʜʘʣʦʩʴ, ʚʦ ʤʥʦʛʦʤ, ʟʘ ʩʯʸʪ 

ʧʦʜʜʝʨʞʢʠ ʦʪʨʘʩʣʠ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʨʘʟʚʠʪʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʨʳʥʢʘ ʪʫʨʠʟʤʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ - ʂʨʳʤ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʦʧʫʣʷʨʥʳʭ ʪʫʨʠʩʪʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʇʦ ʘʛʨʝʛʠʨʦʚʘʥʥʳʤ ʜʘʥʥʳʤ ʪʫʨʦʧʝʨʘʪʦʨʦʚ ½ ʯʣʝʥʦʚ ɸʊʆʈ, 

ʚ 2024 ʛ. ʂʨʳʤ ʟʘʥʷʣ 5 ʤʝʩʪʦ ʚ ʈʦʩʩʠʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʧʨʦʜʘʥʥʳʭ ʪʫʨʦʚ (6,5%) [2], ʘ 

ʪʫʨʧʦʪʦʢ ʩʦʩʪʘʚʠʣ 6057,9 ʪʳʩ. ʪʫʨʠʩʪʦʚ [3]. ʆʜʥʠʤ ʠʟ ʧʨʠʥʮʠʧʦʚ ʜʘʣʴʥʝʡʰʝʛʦ 

ʨʘʟʚʠʪʠʷ ʪʫʨʠʩʪʩʢʦʡ ʦʪʨʘʩʣʠ, ʫʢʘʟʘʥʥʦʛʦ ʚ çʉʪʨʘʪʝʛʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘ ʩ ʧʨʦʛʥʦʟʦʤ ʜʦ 2036 ʛʦʜʘè, 

ʫʪʚʝʨʞʜʸʥʥʦʡ ʨʘʩʧʦʨʷʞʝʥʠʝʤ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 28 ʜʝʢʘʙʨʷ 

2024 ʛ. ˉ 4146-ʨ, ʦʙʦʟʥʘʯʝʥʘ çéʨʝʘʣʠʟʘʮʠʷ ʧʨʠʨʦʜʥʦʛʦ, ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʛʦ, 

ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ ʠ ʠʥʦʛʦ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʪʝʨʨʠʪʦʨʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʮʝʣʷʭ ʩʥʠʞʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʚ ʫʨʦʚʥʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʪʝʨʨʠʪʦʨʠʡ ʟʘ ʩʯʝʪ ʧʝʨʝʤʝʱʝʥʠʷ ʪʫʨʠʩʪʘʤʠ ʨʝʩʫʨʩʦʚ ʠʟ ʤʝʩʪʘ ʟʘʨʘʙʦʪʢʘ ʚ ʤʝʩʪʘ 

ʦʪʜʳʭʘ» [4]. ʈʝʘʣʠʟʦʚʘʪʴ ʧʨʠʨʦʜʥʳʡ ʠ ʦʩʦʙʝʥʥʦ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ 



 

 

ʉʘʟʦʥʦʚʘ ɻ. ɺ. 
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ʨʝʛʠʦʥʘ ʚʦʟʤʦʞʥʦ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ ʚ ʨʘʤʢʘʭ ʨʘʟʚʠʪʠʷ ʪʫʨʠʩʪʢʦ-ʵʢʩʢʫʨʩʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʜʥʦʛʦ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʩʝʢʪʦʨʦʚ ʪʫʨʠʟʤʘ. 

ʕʢʩʢʫʨʩʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ, ʪʨʘʜʠʮʠʦʥʥʦʡ ʠ 

ʧʦʧʫʣʷʨʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʪʫʨʠʩʪʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ. ʇʦ ʜʘʥʥʳʤ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʢʫʨʦʨʪʦʚ ʠ ʪʫʨʠʟʤʘ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ, ʚ 2024 ʛ. 21% ʪʫʨʠʩʪʦʚ 

ʧʨʠʯʠʥʦʡ ʚʳʙʦʨʘ ʂʨʳʤʘ ʜʣʷ ʦʪʜʳʭʘ ʦʪʤʝʯʘʣʠ ʢʫʣʴʪʫʨʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʪʫʨʠʟʤ, ʘ 

59% ʪʫʨʠʩʪʦʚ ʧʦʩʝʪʠʣʠ 2 ʠ ʙʦʣʝʝ ʵʢʩʢʫʨʩʠʡ [3]. ʈʷʜ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʪʫʨʠʩʪʩʢʦ-

ʵʢʩʢʫʨʩʠʦʥʥʳʭ ʤʘʨʰʨʫʪʦʚ ʧʨʦʭʦʜʠʪ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʉʠʤʬʝʨʦʧʦʣʴ 

ʠ ʉʠʤʬʝʨʦʧʦʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ. ʕʢʩʢʫʨʩʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ 

ʨʝʛʠʦʥʝ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ ʪʫʨʠʩʪʩʢʦ-ʵʢʩʢʫʨʩʠʦʥʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʥʘʯʘʣʘ ʨʘʟʚʠʚʘʪʴʩʷ ʚ ʢʦʥʮʝ XIX  ï ʥʘʯʘʣʝ ʍʍ ʚʚ. ʠ ʙʳʣʘ ʩʚʷʟʘʥʘ ʩ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʧʝʨʚʳʭ ʦʬʠʮʠʘʣʴʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʪʫʨʠʩʪʩʢʦ-ʵʢʩʢʫʨʩʠʦʥʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʧʦʣʫʦʩʪʨʦʚʘ ½ ʂʨʳʤʩʢʦ-ʂʘʚʢʘʟʩʢʦʛʦ ɻʦʨʥʦʛʦ ʂʣʫʙʘ (1890 ʛ.) ʠ 

ʂʨʳʤʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʝʩʪʝʩʪʚʦʠʩʧʳʪʘʪʝʣʝʡ ʠ ʣʶʙʠʪʝʣʝʡ ʧʨʠʨʦʜʳ (1910 ʛ.). 

ɻʦʨʦʜʩʢʦʡ ʦʢʨʫʛ ʉʠʤʬʝʨʦʧʦʣʴ ʠ ʉʠʤʬʝʨʦʧʦʣʴʩʢʠʡ ʨʘʡʦʥ ʦʙʣʘʜʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʪʫʨʠʩʪʩʢʦ-ʵʢʩʢʫʨʩʠʦʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ. ɻʦʨʦʜ ʉʠʤʬʝʨʦʧʦʣʴ ½ 

ʛʣʘʚʥʳʡ ʧʦʣʠʪʠʢʦ-ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ, ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ, 

ʪʨʘʥʩʧʦʨʪʥʳʡ, ʨʝʣʠʛʠʦʟʥʳʡ ʠ ʢʫʣʴʪʫʨʥʳʡ ʮʝʥʪʨ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ. ʆʥ ʠʤʝʝʪ 

ʙʦʛʘʪʦʝ ʠʩʪʦʨʠʯʝʩʢʦʝ ʥʘʩʣʝʜʠʝ, ʧʨʠʨʦʜʥʳʝ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʠ ʠ ʫʥʠʢʘʣʴʥʫʶ 

ʢʫʣʴʪʫʨʫ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʜʣʷ ʪʫʨʠʩʪʦʚ ʠ ʵʢʩʢʫʨʩʘʥʪʦʚ. 

ʉʠʤʬʝʨʦʧʦʣʴ ʵʪʦ ʠ ʙʦʣʴʰʦʡ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜ, ʜʣʷ ʞʠʪʝʣʝʡ ʢʦʪʦʨʦʛʦ 

ʪʝʨʨʠʪʦʨʠʷ ʉʠʤʬʝʨʦʧʦʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʷʚʣʷʝʪʩʷ ʟʦʥʦʡ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ ʦʪʜʳʭʘ, 

ʠʤʝʶʱʝʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʨʘʟʚʠʪʠʷ ʨʘʟʥʳʭ ʚʠʜʦʚ ʵʢʩʢʫʨʩʠʡ. ʂʨʦʤʝ ʵʪʦʛʦ, ʨʝʛʠʦʥ 

ʨʘʩʧʦʣʦʞʝʥ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʧʦʣʫʦʩʪʨʦʚʘ, ʛʨʘʥʠʯʠʪ ʠʣʠ ʥʘʭʦʜʠʪʩʷ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʚʘʞʥʝʡʰʠʭ ʠ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʪʫʨʠʩʪʩʢʦ-

ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʨʘʡʦʥʦʚ ʧʦʣʫʦʩʪʨʦʚʘ (ʖɹʂ, ɿʘʧʘʜʥʳʡ ʂʨʳʤ ʠ ʜʨ.), ʟʘʥʠʤʘʷ, ʪʝʤ 

ʩʘʤʳʤ, ʚʳʛʦʜʥʦʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʠ ʨʝʢʨʝʘʮʠʦʥʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ 

ʧʦʣʦʞʝʥʠʷ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʪʫʨʠʩʪʩʢʦ-ʵʢʩʢʫʨʩʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦʵʪʦʤʫ, ʙʦʣʝʝ ʘʢʪʠʚʥʦʝ ʚʢʣʶʯʝʥʠʝ ʵʢʩʢʫʨʩʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ ʨʝʛʠʦʥʘ 

ʚ ʪʫʨʠʩʪʩʢʦ-ʵʢʩʢʫʨʩʠʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʜʦʭʦʜ ʚ ʝʛʦ ʵʢʦʥʦʤʠʢʫ, ʩʦʟʜʘʩʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʘʙʦʯʠʝ ʤʝʩʪʘ, 

ʫʣʫʯʰʠʪ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ. ʀʟʫʯʝʥʠʝ ʵʢʩʢʫʨʩʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ ʛ. 

ʉʠʤʬʝʨʦʧʦʣʷ ʠ ʉʠʤʬʝʨʦʧʦʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʧʦʤʦʞʝʪ ʦʧʨʝʜʝʣʠʪʴ ʠ ʤʝʨʳ ʧʦ ʦʭʨʘʥʝ ʠ 

ʩʦʭʨʘʥʝʥʠʶ ʫʷʟʚʠʤʳʭ ʵʢʦʩʠʩʪʝʤ, ʧʘʤʷʪʥʠʢʦʚ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ, 

ʯʪʦʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʫɦ ʝʨʙ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʦʪ ʪʫʨʠʟʤʘ. 

ʎʝʣʴʶ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʫʨʠʩʪʩʢʦ-

ʵʢʩʢʫʨʩʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ ʛ. ʉʠʤʬʝʨʦʧʦʣʴ ʠ ʉʠʤʬʝʨʦʧʦʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ 

ʂʨʳʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʪʫʨʠʩʪʩʢʦ-ʵʢʩʢʫʨʩʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ɿʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʠʟʫʯʝʥʠʝ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʩʦʩʪʘʚʥʦʡ ʯʘʩʪɹ ʁ

ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʪʫʨʠʩʪʩʢʦ-ʵʢʩʢʫʨʩʠʦʥʥʳʝ ʦʙʲʝʢʪʳ, ʘ ʪʘʢʞʝ ʵʢʩʢʫʨʩʠʦʥʥʳʭ 

ʦʙʲʝʢʪʦʚ ʚʥʝʩʣʠ ɹʘʛʨʦʚ ʅ.ɺ., ɹʘʛʨʦʚʘ ʃ.ɸ., ʇʨʝʦʙʨʘʞʝʥʩʢʠʡ ɺ.ʉ., ɽʤʝʣʴʷʥʦʚ ɹ.ɺ., 

ʇʠʨʦʞʥʠʢ ʀ.ʀ., ʗʢʦʚʝʥʢʦ ʀ.ʄ., ʐʫʤʩʢʠʡ ɺ.ʄ. ʠ ʜʨ.  
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ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʣʠʪʝʨʘʪʫʨʥʦ-

ʘʥʘʣʠʪʠʯʝʩʢʠʡ, ʩʨʘʚʥʠʪʝʣʴʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ, ʙʘʣʴʥʳʡ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʙʘʟʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʪʯʸʪʳ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʄʠʥʠʩʪʝʨʩʪʚʘ ʢʫʨʦʨʪʦʚ ʠ ʪʫʨʠʟʤʘ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ, 

ʨʝʝʩʪʨʳ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʦʙʲʝʢʪʦʚ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ 

ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ, ʦʬʠʮʠʘʣʴʥʳʝ ʩʘʡʪʳ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʉʠʤʬʝʨʦʧʦʣʴ ʠ 

ʉʠʤʬʝʨʦʧʦʣʴʩʢʦʛʦ ʨʘʡʦʥʘ. 

 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 
 

ʕʢʩʢʫʨʩʠʦʥʥʳʝ ʦʙʲʝʢʪʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʠ 

ʵʢʩʢʫʨʩʠʡ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʦʥʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʵʢʩʢʫʨʩʠʦʥʥʦʛʦ ʧʦʢʘʟʘ, ʯʝʨʝʟ 

ʢʦʪʦʨʳʡ ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʠʥʮʠʧ ʥʘʛʣʷʜʥʦʩʪʠ. ʀʤʝʥʥʦ ʦʥʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʨʘʩʩʢʘʟʘ ʵʢʩʢʫʨʩʦʚʦʜʘ. ʇʨʘʚʠʣʴʥʳʡ ʦʪʙʦʨ ʵʢʩʢʫʨʩʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʠʭ ʢʦʣʠʯʝʩʪʚʦ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚ ʠʭ ʧʦʢʘʟʝ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʢʘʯʝʩʪʚʦ ʧʨʦʚʦʜʠʤʦʡ ʵʢʩʢʫʨʩʠʠ. 

ɺ ɻʆʉʊ ʈ 54604-2011 çʊʫʨʠʩʪʩʢʠʝ ʫʩʣʫʛʠ. ʕʢʩʢʫʨʩʠʦʥʥʳʝ ʫʩʣʫʛʠ. ʆʙʱʠʝ 

ʪʨʝʙʦʚʘʥʠʷè ʜʘʸʪʩʷ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʢʪʦʚ ʵʢʩʢʫʨʩʠʦʥʥʦʛʦ ʧʦʢʘʟʘ 

(ʵʢʩʢʫʨʩʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ) ½ ʤʘʪʝʨʠʘʣʴʥʘʷ ʦʩʥʦʚʘ ʵʢʩʢʫʨʩʠʦʥʥʦʛʦ ʧʦʢʘʟʘ, 

ʚʢʣʯʁʘʶʱʘʷ ʧʘʤʷʪʥʳʝ ʤʝʩʪʘ, ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ, ʧʘʤʷʪʥʠʢʠ ʠʩʪʦʨʠʠ, 

ʘʨʭʠʪʝʢʪʫʨʳ, ʠʩʢʫʩʩʪʚʘ ʠ ʘʨʭʝʦʣʦʛʠʠ, ʧʨʠʨʦʜʥʳʝ ʦʙʲʝʢʪʳ (ʟʘʧʦʚʝʜʥʠʢʠ, ʟʘʢʘʟʥʠʢʠ, 

ʨʝʣʠʢʪʦʚʳʝ ʨʘʩʪʝʥʠʷ ʠ ʜʨ.), ʧʨʦʤʳʰʣʝʥʥʳʝ ʠ ʜʨʫʛʠʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʵʢʩʧʦʟʠʮʠʠ 

ʤʫʟʝʝʚ, ʢʘʨʪʠʥʥʳʭ ʛʘʣʝʨʝʡ, ʚʳʩʪʘʚʦʢ, ʢʦʪʦʨʳʝ ʚʦ ʚʨʝʤʷ ʵʢʩʢʫʨʩʠʡ ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʵʢʩʢʫʨʩʘʥʪʘʤ [5]. 

ʇʦ ʤʥʝʥʠʶ ɽʤʝʣʴʷʥʦʚʘ ɹ.ɺ. ʚ ʢʘʯʝʩʪʚʝ ʵʢʩʢʫʨʩʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ ʤʦʛʫʪ 

ʚʳʩʪʫʧʘʪʴ: 

× ʧʘʤʷʪʥʳʝ ʤʝʩʪʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʩʪʦʨʠʯʝʩʢʠʤʠ ʩʦʙʳʪʠʷʤʠ ʚ ʞʠʟʥʠ ʥʘʰʝʛʦ 

ʥʘʨʦʜʘ, ʨʘʟʚʠʪʠʝʤ ʦʙʱʝʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ; 

× ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ, ʤʝʤʦʨʠʘʣʴʥʳʝ ʧʘʤʷʪʥʠʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʞʠʟʥʴʶ ʠ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʚʳʜʘʶʱʠʭʩʷ ʣʠʯʥʦʩʪʝʡ, ʧʨʦʠʟʚʝʜʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʠ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʞʠʣʳʝ ʠ ʦʙʱʝʩʪʚʝʥʥʳʝ ʟʜʘʥʠʷ, ʟʜʘʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʠʥʞʝʥʝʨʥʳʝ ʩʦʦʨʫʞʝʥʠʷ (ʢʨʝʧʦʩʪʠ, ʤʦʩʪʳ, ʙʘʰʥʠ), ʤʘʚʟʦʣʝʠ, 

ʟʜʘʥʠʷ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʜʨʫʛʠʝ ʧʦʩʪʨʦʡʢʠ; 

×  ʧʨʠʨʦʜʥʳʝ ʦʙʲʝʢʪʳ ½ ʣʝʩʘ, ʨʦʱʠ, ʧʘʨʢʠ, ʨʝʢʠ, ʦʟʝʨʘ, ʧʨʫʜʳ, ʟʘʧʦʚʝʜʥʠʢʠ ʠ 

ʟʘʢʘʟʥʠʢʠ, ʘ ʪʘʢʞʝ ʦʪʜʝʣʴʥʳʝ ʜʝʨʝʚʴʷ, ʨʝʣʠʢʪʦʚʳʝ ʨʘʩʪʝʥʠʷ ʠ ʜʨ.; 

× ʵʢʩʧʦʟʠʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʥʘʨʦʜʥʳʭ ʤʫʟʝʝʚ, ʢʘʨʪʠʥʥʳʭ ʛʘʣʝʨʝʡ, 

ʧʦʩʪʦʷʥʥʳʭ ʠ ʚʨʝʤʝʥʥʳʭ ʚʳʩʪʘʚʦʢ; 

× ʧʘʤʷʪʥʠʢʠ ʘʨʭʝʦʣʦʛʠʠ ½ ʛʦʨʦʜʠʱʘ, ʜʨʝʚʥʠʝ ʩʪʦʷʥʢʠ, ʧʦʩʝʣʝʥʠʷ, ʢʫʨʛʘʥʳ ʩ 

ʟʘʭʦʨʦʥʝʥʠʷʤʠ, ʟʝʤʣʷʥʳʝ ʚʘʣʳ, ʜʦʨʦʛʠ, ʛʦʨʥʳʝ ʚʳʨʘʙʦʪʢʠ, ʟʘʛʦʥʳ, 

ʩʚʷʪʠʣʠʱʘ, ʢʘʥʘʣʳ ʠ ʜʨ.; 

× ʧʘʤʷʪʥʠʢʠ ʠʩʢʫʩʩʪʚʘ ½ ʧʨʦʠʟʚʝʜʝʥʠʷ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʛʦ, ʜʝʢʦʨʘʪʠʚʥʦ-

ʧʨʠʢʣʘʜʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʩʢʫʣʴʧʪʫʨʘ, ʩʘʜʦʚʦ-ʧʘʨʢʦʚʦʝ ʠ ʜʨ. ʠʩʢʫʩʩʪʚʦ [6]. 
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ɼʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʪʫʨʠʩʪʩʢʦ-ʵʢʩʢʫʨʩʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʷʜ 

ʢʨʠʪʝʨʠʝʚ: ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ, ʧʦʟʥʘʚʘʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ, ʯʘʩʪʦʪʘ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʠ ʥʘʣʠʯʠʝ ʘʥʘʣʦʛʦʚ ʚ ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ, ʩʪʝʧʝʥʴ ʩʦʭʨʘʥʥʦʩʪʠ, 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʵʢʩʢʫʨʩʘʥʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʲʝʢʪʘ, ʧʦ ʛʝʥʝʟʠʩʫ ʠ ʜʨ. 

ʊʫʨʠʩʪʩʢʦ-ʵʢʩʢʫʨʩʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʩʪʨʫʢʪʫʨʝ ʭʦʟʷʡʩʪʚʘ ʉʠʤʬʝʨʦʧʦʣʷ ʠ 

ʉʠʤʬʝʨʦʧʦʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘʥʠʤʘʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ 

ʩ ʦʜʦʡ ʩʪʦʨʦʥʳ, ʚ ʨʝʛʠʦʥʝ ʝʩʪʴ ʜʨʫʛʠʝ ʙʦʣʝʝ ʚʳʩʦʢʦʜʦʭʦʜʥʳʝ ʦʪʨʘʩʣʠ, ʩʦʩʪʘʚʣʷʶʱʠʝ 

ʦʩʥʦʚʫ ʵʢʦʥʦʤʠʢʠ ʨʝʛʠʦʥʘ (ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʪʨʘʥʩʧʦʨʪ ʠ ʜʨ.), 

ʘ ʩ ʜʨʫʛʦʡ ï ʧʦ ʧʦʪʝʥʮʠʘʣʫ ʝʛʦ ʪʫʨʠʩʪʩʢʦ-ʵʢʩʢʫʨʩʠʦʥʥʳʝ ʦʙʲʝʢʪʳ ʫʩʪʫʧʘʶʪ ʦʙʲʝʢʪʘʤ 

ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ (ʛʦʨʦʜʩʢʦʡ ʦʢʨʫʛ ʗʣʪʘ ʠ ʜʨ.). ʅʦ, ʫʯʠʪʳʚʘʷ ʬʫʥʢʮʠʠ ʛ. ʉʠʤʬʝʨʦʧʦʣʷ 

ʢʘʢ ʛʣʘʚʥʦʛʦ ʧʦʣʠʪʠʢʦ-ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ, ʧʨʦʤʳʰʣʝʥʥʦʛʦ, ʪʨʘʥʩʧʦʨʪʥʦʛʦ, ʥʘʫʯʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʠ ʢʫʣʴʪʫʨʥʦʛʦ ʮʝʥʪʨʘ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ, ʦʥ ʨʘʟʚʠʚʘʝʪʩʷ ʢʘʢ ʦʜʠʥ 

ʠʟ ʮʝʥʪʨʦʚ ʢʫʣʴʪʫʨʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ, ʜʝʣʦʚʦʛʦ ʠ ʜʨ. ʚʠʜʦʚ ʪʫʨʠʟʤʘ, ʠʩʧʦʣʴʟʫʷ ʚ 

ʪʦʤ ʯʠʩʣʝ, ʠ ʠʤʝʶʱʠʡʩʷ ʨʝʩʫʨʩʥʳʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʢʫʨʩʠʡ. 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ çʈʝʝʩʪʨʘ ʪʫʨʠʩʪʩʢʦ-ʵʢʩʢʫʨʩʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʈʝʩʧʫʙʣʠʢʠ 

ʂʨʳʤ ʠ ʛ. ʉʝʚʘʩʪʦʧʦʣʴè, çʇʝʨʝʯʥʷ ʚʳʷʚʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤè, ʘ ʪʘʢʞʝ ʣʠʪʝʨʘʪʫʨʳ 

ʢʨʘʝʚʝʜʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʢ ʪʫʨʠʩʪʢʦ-ʵʢʩʢʫʨʩʠʦʥʥʳʤ ʦʙʲʝʢʪʘʤ (ʊʕʆ) ʛ. 

ʉʠʤʬʝʨʦʧʦʣʴ ʠ ʉʠʤʬʝʨʦʧʦʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʥʘʤʠ ʙʳʣʦ ʦʪʥʝʩʝʥʦ 579 ʦʩʥʦʚʥʳʭ 

ʦʙʲʝʢʪʦʚ [7, 8, 9]. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʥʝʟʠʩʘ, ʪʫʨʠʩʪʩʢʦ-ʵʢʩʢʫʨʩʠʦʥʥʳʝ ʦʙʲʝʢʪʳ ʨʝʛʠʦʥʘ 

ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 3 ʦʩʥʦʚʥʳʭ ʛʨʫʧʧʳ: ʘʥʪʨʦʧʦʛʝʥʥʳʝ, ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʠ 

ʧʨʠʨʦʜʥʳʝ. ɺ ʩʪʨʫʢʪʫʨʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʵʢʩʢʫʨʩʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ ʨʝʛʠʦʥʘ 

ʧʨʝʦʙʣʘʜʘʶʪ ʠʩʪʦʨʠʯʝʩʢʠʝ (21%) ʠ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʝ (18%) ʦʙʲʝʢʪʳ, 

ʥʘ ʜʦʣʶ ʧʨʠʨʦʜʥʳʭ ʊʕʆ ʧʨʠʭʦʜʠʪʩʷ 14%, ʘ ʥʘ ʜʦʣʶ ʩʤʝʰʘʥʥʳʭ (ʩʦʯʝʪʘʶʱʠʭ ʚ ʩʝʙʝ 

ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʦʙʲʝʢʪʦʚ ï 20% (ʨʠʩ. 1). 

ʂ ʯʠʩʣʫ ʚʘʞʥʝʡʰʠʭ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʭ ʊʕʆ ʛʦʨʦʜʘ ʦʪʥʦʩʷʪʩʷ ʪʝʘʪʨʳ (ʈʫʩʩʢʠʡ 

ʘʢʘʜʝʤʠʯʝʩʢʠʡ ʜʨʘʤʘʪʠʯʝʩʢʠʡ ʪʝʘʪʨ ʠʤ. ɸ.ʄ. ɻʦʨʴʢʦʛʦ, ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ɸʢʘʜʝʤʠʯʝʩʢʠʡ ʤʫʟʳʢʘʣʴʥʳʡ ʪʝʘʪʨ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ, ʂʨʳʤʩʢʦʪʘʪʘʨʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʢʘʜʝʤʠʯʝʩʢʠʡ ʤʫʟʳʢʘʣʴʥʦ-ʜʨʘʤʘʪʠʯʝʩʢʠʡ ʪʝʘʪʨ), ʤʫʟʝʠ 

(ʎʝʥʪʨʘʣʴʥʳʡ ʤʫʟʝʡ ʊʘʚʨʠʜʳ, ʍʫʜʦʞʝʩʪʚʝʥʥʳʡ ʤʫʟʝʡ, ʂʨʳʤʩʢʠʡ ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʡ 

ʤʫʟʝʡ, ʄʫʟʝʡ ʠʩʪʦʨʠʠ ʉʠʤʬʝʨʦʧʦʣʷ, ʄʫʟʝʡ ʀ. ʉʝʣʴʚʠʥʩʢʦʛʦ) ʠ ʜʨ. ʕʪʥʦʛʨʘʬʠʯʝʩʢʠʝ 

ʦʙʲʝʢʪʳ ʧʦʤʦʛʘʶʪ ʩʦʭʨʘʥʷʪʴ ʢʫʣʴʪʫʨʥʦʝ ʥʘʩʣʝʜʠʝ ʠ ʧʨʦʜʚʠʛʘʪʴ ʝʛʦ ʜʣʷ ʪʫʨʠʩʪʦʚ. ʂ 

ʯʠʩʣʫ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʂʨʳʤʩʢʠʡ ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʡ 

ʤʫʟʝʡ, çʂʨʳʤʩʢʦʪʘʪʘʨʩʢʠʡ ʤʫʟʝʡ ʢʫʣʴʪʫʨʥʦ - ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷè, ʀʩʪʦʨʠʢʦ-

ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʡ ʥʘʨʦʜʥʳʡ ʤʫʟʝʡ ʢʨʳʤʯʘʢʦʚ, ʂʫʣʴʪʫʨʥʦ-ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʡ ʮʝʥʪʨ 

çɸʨʤʷʥʩʢʠʡ ʜʚʦʨʠʢè (ʛ. ʉʠʤʬʝʨʦʧʦʣʴ) ʠ ʜʨ. ʂʨʦʤʝ ʵʪʦʛʦ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʉʠʤʬʝʨʦʧʦʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʥʘʭʦʜʷʪʩʷ ʥʝʤʝʮʢʠʡ ʢʫʣʴʪʫʨʥʦ-ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʡ ʮʝʥʪʨ 

çʂʨʦʥʝʥʪʘʣʴè (ʩ. ʂʦʣʴʯʫʛʠʥʦ), ʫʢʨʘʠʥʩʢʠʡ ʢʫʣʴʪʫʨʥʦ-ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʡ ʮʝʥʪʨ 

çʗʚiʨè (ʩ. ʇʦʞʘʨʩʢʦʝ), ʕʪʥʦʛʨʘʬʠʯʝʩʢʠʡ ʤʫʟʝʡ çʄʫʩʘʬʠʨʭʘʥʝè (ʩ. ɺʠʥʥʠʮʢʦʝ) ʠ ʜʨ. 

ɺ ʩʦʩʪʘʚ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʊʕʆ ʨʝʛʠʦʥʘ ʚʭʦʜʷʪ ʥʘʫʯʥʳʝ ʠ ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʙʲʝʢʪʳ 

- ʵʪʦ ʤʝʩʪʘ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʥʘʫʯʥʳʤʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʜʦʩʪʠʞʝʥʠʷʤʠ, ʪʘʢʠʝ 

ʢʘʢ ʥʘʫʯʥʳʝ ʤʫʟʝʠ, ʦʙʩʝʨʚʘʪʦʨʠʠ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʢʠ, ʧʨʦʤʳʰʣʝʥʥʳʝ ʤʫʟʝʠ, 

ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʪ.ʧ. ʊʘʢʠʝ ʦʙʲʝʢʪʳ ʧʨʠʚʣʝʢʘʶʪ ʪʫʨʠʩʪʦʚ, ʞʝʣʘʶʱʠʭ ʫʟʥʘʪʴ ʦ ʥʘʫʯʥʦʤ 
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ʆʎɽʅʂɸ ʊʋʈʀʉʊʉʂʆ-ʕʂʉʂʋʈʉʀʆʅʅʓʍ ʆɹʒɽʂʊʆɺ ɻ. ʉʀʄʌɽʈʆʇʆʃʔ ʀ 

ʉʀʄʌɽʈʆʇʆʃʔʉʂʆɻʆ ʈɸʁʆʅɸ ʈɽʉʇʋɹʃʀʂʀ ʂʈʓʄ ʀ ɺʆɿʄʆɾʅʆʉʊʀ ʀʍ 

ʀʉʇʆʃʔɿʆɺɸʅʀʗ ɺ ʕʂʉʂʋʈʉʀʆʅʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ 
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ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʛʨʝʩʩʝ. ʂ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʊʕʆ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʘʵʨʦʧʦʨʪ 

çʂʨʳʤʩʢʘʷ ʚʦʣʥʘè ʠʤ. ʀ.ʂ. ɸʡʚʘʟʦʚʩʢʦʛʦ, ʂʨʳʤʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. 

ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦ, ʖʥʦʰʝʩʢʫʶ ʘʩʪʨʦʥʦʤʠʯʝʩʢʫʶ ʦʙʩʝʨʚʘʪʦʨʠʶ ɻɹʆʋ ɼʆ ʈʂ 

çʄʘʣʘʷ ʘʢʘʜʝʤʠʷ ʥʘʫʢ çʀʩʢʘʪʝʣʴè, ʄʫʟʝʡ ʰʦʢʦʣʘʜʘ, ʧʠʚʦʙʝʟʘʣʢʦʛʦʣʴʥʳʡ ʢʦʤʙʠʥʘʪ 

çʂʨʳʤè, ʄʫʟʝʡ ʵʣʝʢʪʨʦʪʨʘʥʩʧʦʨʪʘ çʂʨʳʤʪʨʦʣʣʝʡʙʫʩè, ʬʘʙʨʠʢʘ ʤʦʨʦʞʝʥʦʛʦ 

çɼʦʙʨʦʝè (ʩ. ɼʦʙʨʦʝ) ʠ ʜʨ. 

 

 
ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ ʊʕʆ ʛ. ʉʠʤʬʝʨʦʧʦʣʴ ʠ ʉʠʤʬʝʨʦʧʦʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ 

ʂʨʳʤ, 01.01.2024 ʛ. 

ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ ʧʦ [7, 8, 9]. 

 

ʂʫʣʴʪʦʚʳʝ ʠ ʨʝʣʠʛʠʦʟʥʳʝ ʦʙʲʝʢʪʳ ½ ʵʪʦ ʤʝʩʪʘ ʠ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ 

ʨʝʣʠʛʠʦʟʥʳʤʠ ʧʨʘʢʪʠʢʘʤʠ ʠ ʚʝʨʦʚʘʥʠʷʤʠ. ʆʥʠ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʭʨʘʤʳ, ʤʝʯʝʪʠ, 

ʮʝʨʢʚʠ, ʩʠʥʘʛʦʛʠ, ʤʦʥʘʩʪʳʨʠ, ʩʚʷʪʳʥʠ ʠ ʪ.ʜ. ʊʘʢʠʝ ʦʙʲʝʢʪʳ ʧʨʠʚʣʝʢʘʶʪ ʪʫʨʠʩʪʦʚ, 

ʠʥʪʝʨʝʩʫʶʱʠʭʩʷ ʨʝʣʠʛʠʦʟʥʦʡ ʢʫʣʴʪʫʨʦʡ ʠ ʠʩʪʦʨʠʝʡ ʨʘʟʥʳʭ ʥʘʨʦʜʦʚ ʠ ʨʝʣʠʛʠʡ. 

ʆʩʥʦʚʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʢʫʣʴʪʘ ʚ ʛ. ʉʠʤʬʝʨʦʧʦʣʴ ʷʚʣʷʶʪʩʷ ʂʘʬʝʜʨʘʣʴʥʳʡ 

ɸʣʝʢʩʘʥʜʨʦ-ʅʝʚʩʢʦʛʦ ʩʦʙʦʨ, ʞʝʥʩʢʠʡ ʧʨʘʚʦʩʣʘʚʥʳʡ ʉʚʷʪʦ-ʊʨʦʠʮʢʠʡ ʤʦʥʘʩʪʳʨʴ, 

ʇʝʪʨʦ-ʇʘʚʣʦʚʩʢʠʡ ʩʦʙʦʨ, ʉʦʙʦʨʥʘʷ ʤʝʯʝʪʴ, ʄʝʯʝʪʴ ʂʝʙʠʨ-ɼʞʘʤʠ, ʂʘʨʘʠʤʩʢʘʷ 

ʢʝʥʘʩʩʘ ʠ ʜʨ. ʂʨʦʤʝ ʵʪʦʛʦ, ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʢʘʞʜʦʤ ʥʘʩʝʣʸʥʥʦʤ ʧʫʥʢʪʝ 

ʉʠʤʬʝʨʦʧʦʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʝʩʪʴ ʧʨʘʚʦʩʣʘʚʥʳʝ ʭʨʘʤʳ ʠ ʤʝʯʝʪʠ.  

ʀʩʪʦʨʠʯʝʩʢʠʝ ʠ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ð ʵʪʦ ʤʝʩʪʘ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ 

ʠʩʪʦʨʠʯʝʩʢʠʤʠ ʠ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʤʠ ʥʘʭʦʜʢʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʜʨʝʚʥʠʝ ʛʦʨʦʜʘ, ʨʫʠʥʳ, 

ʟʘʤʢʠ, ʢʨʝʧʦʩʪʠ, ʤʝʤʦʨʠʘʣʳ, ʤʫʟʝʠ ʠ ʪ.ʜ. ʉʦʛʣʘʩʥʦ çʇʝʨʝʯʥʶ ʚʳʷʚʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ 

ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤè, ʚ 

ʛ. ʉʠʤʬʝʨʦʧʦʣʴ ʠ ʉʠʤʬʝʨʦʧʦʣʴʩʢʦʤ ʨʘʡʦʥʝ ʥʘʭʦʜʷʪʩʷ 348 ʧʘʤʷʪʥʠʢʦʚ ʘʨʝʦʣʦʛʠʠ (19 

ʠ 329 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 15,9% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʦʙʲʝʢʪʦʚ 



 

 

ʉʘʟʦʥʦʚʘ ɻ. ɺ. 
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ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ [8]. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʠʟ ʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʝʜʠʥʠʯʥʳʤʠ ʜʨʝʚʥʠʤʠ ʟʘʭʦʨʦʥʝʥʠʷʤʠ ½ ʢʫʨʛʘʥʘʤʠ, ʢʦʪʦʨʳʝ, ʟʘ ʨʝʜʢʠʤ 

ʠʩʢʣʶʯʝʥʠʝʤ, ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʵʢʩʢʫʨʩʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʠʭ 

ʥʠʟʢʦʡ ʩʪʝʧʝʥʴʶ ʘʪʪʨʘʢʪʠʚʥʦʩʪʠ, ʫʜʘʣʸʥʥʳʤ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝʤ ʦʪ ʦʩʥʦʚʥʳʭ 

ʪʫʨʠʩʪʩʢʠʭ ʤʘʨʰʨʫʪʦʚ, ʥʠʟʢʦʡ ʩʪʝʧʝʥʴʶ ʩʦʭʨʘʥʥʦʩʪʠ ʠ ʜʨ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʘʤʷʪʥʠʢʠ 

ʘʨʭʝʦʣʦʛʠʠ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ ʠ ʧʨʠʚʣʝʢʘʶʪ ʪʫʨʠʩʪʦʚ, 

ʢʦʪʦʨʳʝ ʭʦʪʷʪ ʠʟʫʯʘʪʴ ʜʨʝʚʥʶʶ ʠʩʪʦʨʠʶ ʨʘʟʥʳʭ ʨʝʛʠʦʥʦʚ. ʂ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʤ 

ʜʣʷ ʵʢʩʢʫʨʩʠʦʥʥʦʛʦ ʧʦʢʘʟʘ ʦʙʲʝʢʪʘʤ ʦʪʥʦʩʷʪʩʷ: ʚ ʛ. ʉʠʤʬʝʨʦʧʦʣʴ - ʦʩʪʘʪʢʠ ʜʨʝʚʥʝʛʦ 

ʛʦʨʦʜʘ ʅʝʘʧʦʣʴ ʉʢʠʬʩʢʠʡ, ʛʨʦʪ-ʧʝʱʝʨʘ ʏʦʢʫʨʯʘ, ʚ ʉʠʤʬʝʨʦʧʦʣʴʩʢʦʤ ʨʘʡʦʥʝ ½ 

ʛʦʨʦʜʠʱʝ ʊʘʭʪʘ-ɼʞʘʤʠ (ʩ. ɸʥʜʨʫʩʦʚʦ), ʛʦʨʦʜʠʱʝ ʄʘʤʫʪ ʉʫʣʪʘʥ (ʩ. ɼʦʙʨʦʝ), 

ʛʦʨʦʜʠʱʝ ɼʞʘʣʤʘʥ (ʩ. ʇʠʦʥʝʨʩʢʦʝ), ʂʝʨʤʝʥ-ʂʳʨ (ʧ. ʄʠʨʥʦʝ), ʛʦʨʦʜʠʱʝ ɿʘʣʝʩʴʝ (ʧ. 

ɿʘʣʝʩʴʝ), ʛʦʨʦʜʠʱʘ ɼʦʣʛʠʡ ɹʫʛʦʨ ʠ ʂʨʘʩʥʘʷ ɻʦʨʢʘ (ʩ. ʇʘʨʪʠʟʘʥʩʢʦʝ), ʛʦʨʦʜʠʱʝ 

ɹʫʣʛʘʥʘʢʩʢʦʝ (ʩ. ʇʦʞʘʨʩʢʦʝ), ʛʦʨʦʜʠʱʝ ɹʝʢʠ-ʕʣʠ (ʩ. ɾʠʚʦʧʠʩʥʦʝ), ʛʦʨʦʜʠʱʝ 

ɿʤʝʠʥʦʝ ʠ ʩʢʠʬʩʢʦʝ ʛʦʨʦʜʠʱʝ ʊʘʰ-ɼʞʘʨʛʘʥ (ʩ. ʏʠʩʪʝʥʴʢʦʝ) ʠ ʜʨ. 

ɿʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚʦʝʥʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ʨʝʛʠʦʥʘ - 

ʤʝʤʦʨʠʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ çʂʦʥʮʣʘʛʝʨʴ Ăʂʨʘʩʥʳʡñ, ʩʢʚʝʨ ʇʦʙʝʜʳ, ʄʝʤʦʨʠʘʣʴʥʳʡ 

ʢʦʤʧʣʝʢʩ çɺʝʯʥʳʡ ʦʛʦʥʴè, ʧʘʤʷʪʥʠʢ çʅʘʨʦʜʥʦʤʫ ʦʧʦʣʯʝʥʠʶ ʚʩʝʭ ʚʨʝʤʝʥè, 

ɼʦʣʛʦʨʫʢʦʚʩʢʠʡ ʦʙʝʣʠʩʢ, ʧʘʤʷʪʥʠʢ ɸ.ɺ. ʉʫʚʦʨʦʚʫ ʠ ʜʨ. (ʛ. ʉʠʤʬʝʨʦʧʦʣʴ), ʧʘʤʷʪʥʳʡ 

ʟʥʘʢ "ʇʘʨʪʠʟʘʥʩʢʘʷ ʰʘʧʢʘ", ʇʘʤʷʪʥʳʡ ʟʥʘʢ ʚ ʯʝʩʪʴ ʧʦʛʠʙʰʠʭ ʢʨʳʤʩʢʠʭ ʧʘʨʪʠʟʘʥ ʚ 

ʛʦʜʳ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ ī çʂʫʨʛʘʥ ʉʣʘʚʳè, ʄʫʟʝʡ ʉɺʆ, ɹʨʘʪʩʢʘʷ ʤʦʛʠʣʘ 

"ʈʦʚ" 10-ʡ ʢʤ ʌʝʦʜʦʩʠʡʩʢʦʛʦ ʰʦʩʩʝ (ʉʠʤʬʝʨʦʧʦʣʴʩʢʠʡ ʨʘʡʦʥ) ʠ ʜʨ. ʂʨʦʤʝ ʵʪʦʛʦ, 

ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʢʘʞʜʦʤ ʥʘʩʝʣʸʥʥʦʤ ʧʫʥʢʪʝ ʉʠʤʬʝʨʦʧʦʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʝʩʪʴ ʚʦʠʥʩʢʠʝ 

ʙʨʘʪʩʢʠʝ ʤʦʛʠʣʳ, ʦʪʜʝʣʴʥʳʝ ʟʘʭʦʨʦʥʝʥʠʷ ʠ ʟʥʘʢʠ ʚ ʧʘʤʷʪʴ ʦ ʧʦʛʠʙʰʠʭ ʟʝʤʣʷʢʘʭ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʝʥʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʚ ʵʢʩʢʫʨʩʠʷʭ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʚʦʩʧʠʪʘʥʠʶ ʫ ʥʘʩʝʣʝʥʠʷ ʧʘʪʨʠʦʪʠʟʤʘ, ʠʥʪʝʨʝʩʘ ʢ ʠʩʪʦʨʠʠ ʩʚʦʝʡ ʈʦʜʠʥʳ, ʯʫʚʩʪʚʘ 

ʙʝʨʝʞʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʧʘʤʷʪʥʠʢʘʤ ʠʩʪʦʨʠʠ ʠ ʪ.ʧ. 

ɸʨʭʠʪʝʢʪʫʨʥʳʝ ʦʙʲʝʢʪʳ ½ ʵʪʦ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʘʨʭʠʪʝʢʪʫʨʥʳʝ 

ʩʪʠʣʠ, ʪʝʭʥʠʢʠ ʠ ʠʥʥʦʚʘʮʠʠ. ʆʥʠ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʟʜʘʥʠʷ, ʤʦʩʪʳ, ʤʦʥʫʤʝʥʪʳ, 

ʩʢʫʣʴʧʪʫʨʳ ʠ ʪ.ʧ. ʊʘʢʠʝ ʦʙʲʝʢʪʳ ʧʨʠʚʣʝʢʘʶʪ ʪʫʨʠʩʪʦʚ, ʠʥʪʝʨʝʩʫʶʱʠʭʩʷ 

ʘʨʭʠʪʝʢʪʫʨʦʡ ʠ ʜʠʟʘʡʥʦʤ. ɺ ʉʠʤʬʝʨʦʧʦʣʝ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʘʨʭʠʪʝʢʪʫʨʥʳʤʠ 

ʦʙʲʝʢʪʘʤʠ ʷʚʣʷʶʪʩʷ ʟʜʘʥʠʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʚʦʢʟʘʣʘ, ʙʳʚʰʠʡ ʦʩʦʙʥʷʢ ʐʥʘʡʜʝʨʘ, 

ʙʳʚʰʠʡ ʜʦʤ ʢʫʧʘ ʏʝʨʘʭʦʚʘ, ʟʜʘʥʠʝ ʈʫʩʩʢʦʛʦ ʜʨʘʤʘʪʠʯʝʩʢʦʛʦ ʪʝʘʪʨʘ 

ʠʤ. ɸ.ʄ. ɻʦʨʴʢʦʛʦ ʠ ʜʨ. ʂ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʠ ʧʦʧʫʣʷʨʥʳʭ ʧʘʤʷʪʥʠʢʦʚ 

ʛʦʨʦʜʘ ʦʪʥʦʩʷʪʩʷ ɼʦʣʛʦʨʫʢʦʚʩʢʠʡ ʦʙʝʣʠʩʢ, ʧʘʤʷʪʥʠʢ ɽʢʘʪʝʨʠʥʝ II, ʧʘʤʷʪʥʠʢ 

çɺʝʞʣʠʚʳʤ ʣʶʜʷʤè, ʧʘʤʷʪʥʠʢ ʇʫʰʢʠʥʫ ɸ.ʉ., ʪʘʥʢ-ʧʘʤʷʪʥʠʢ ʦʩʚʦʙʦʜʠʪʝʣʷʤ 

ʉʠʤʬʝʨʦʧʦʣʷ, ʧʘʤʷʪʥʠʢʠ ʙʨʘʪʴʷʤ ɸʡʚʘʟʦʚʩʢʠʤ, ɸ.ɺ. ʉʫʚʦʨʦʚʫ, ɺ.ʉ. ɺʳʩʦʮʢʦʤʫ, ʀ. 

ɻʘʩʧʨʠʥʩʢʦʤʫ, ʩʚʷʪʠʪʝʣʶ ʃʫʢʝ, ʧʘʤʷʪʥʠʢ çɺʳʩʪʨʝʣ ʚ ʩʧʠʥʫè, ʧʘʤʷʪʥʠʢ çʅʘʨʦʜʥʦʤʫ 

ʦʧʦʣʯʝʥʠʶ ʚʩʝʭ ʚʨʝʤʝʥè ʠ ʜʨ. 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʛ. ʉʠʤʬʝʨʦʧʦʣʷ ʷʚʣʷʶʪʩʷ ʎʝʥʪʨʘʣʴʥʳʡ ʧʘʨʢ ʢʫʣʴʪʫʨʳ ʠ ʦʪʜʳʭʘ çɽʢʘʪʝʨʠʥʠʥʩʢʠʡ 

ʩʘʜè, ɹʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ʠʤ. ʘʢʘʜʝʤʠʢʘ ʅ.ɺ. ɹʘʛʨʦʚʘ, ʇʘʨʢ ʢʫʣʴʪʫʨʳ ʠ ʦʪʜʳʭʘ 

ʠʤ. ʖ.ɸ. ɻʘʛʘʨʠʥʘ ʠ ʜʨ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʉʠʤʬʝʨʦʧʦʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ½ ʦʙʦʨʫʜʦʚʘʥʥʳʝ 

ʧʝʱʝʨʳ ʄʨʘʤʦʨʥʘʷ, ʕʤʠʥʝ-ɹʘʠʨ-ʍʦʩʘʨ (ʛʦʨʘ ʏʘʪʳʨ-ɼʘʛ), ʂʠʟʠʣ-ʂʦʙʘ 

(ɼʦʣʛʦʨʫʢʦʚʩʢʘʷ ʷʡʣʘ) ʠ ʜʨ. 

https://crimean-monuments.ru/monument/867-pamyatnyj-znak-partizanskaya-shapka
https://crimean-monuments.ru/monument/867-pamyatnyj-znak-partizanskaya-shapka
https://crimean-monuments.ru/monument/54-pamyatnyj-znak-v-chest-pogibshih-krymskih-partizan-v-gody-velikoj-otechestvennoj-vojny-kurgan-slavy
https://crimean-monuments.ru/monument/54-pamyatnyj-znak-v-chest-pogibshih-krymskih-partizan-v-gody-velikoj-otechestvennoj-vojny-kurgan-slavy


ʆʎɽʅʂɸ ʊʋʈʀʉʊʉʂʆ-ʕʂʉʂʋʈʉʀʆʅʅʓʍ ʆɹʒɽʂʊʆɺ ɻ. ʉʀʄʌɽʈʆʇʆʃʔ ʀ 

ʉʀʄʌɽʈʆʇʆʃʔʉʂʆɻʆ ʈɸʁʆʅɸ ʈɽʉʇʋɹʃʀʂʀ ʂʈʓʄ ʀ ɺʆɿʄʆɾʅʆʉʊʀ ʀʍ 

ʀʉʇʆʃʔɿʆɺɸʅʀʗ ɺ ʕʂʉʂʋʈʉʀʆʅʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ 

21 

ʉʪʨʫʢʪʫʨʘ ʠ ʨʘʟʤʝʱʝʥʠʝ ʪʫʨʠʩʪʩʢʦ-ʵʢʩʢʫʨʩʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ ʛ. ʉʠʤʬʝʨʦʧʦʣʴ ʠ 

ʉʠʤʬʝʨʦʧʦʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 2. 

 

 
ʈʠʩ. 2. ʉʪʨʫʢʪʫʨʘ ʠ ʨʘʟʤʝʱʝʥʠʝ ʊʕʆ ʛ. ʉʠʤʬʝʨʦʧʦʣʴ ʠ ʉʠʤʬʝʨʦʧʦʣʴʩʢʦʛʦ 

ʨʘʡʦʥʘ ʈʂ, 01.01.2024 ʛ. 

ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ ʧʦ [7, 8, 9]. 

 

ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʊʕʆ ʚ ʨʝʛʠʦʥʝ ʣʠʜʠʨʫʝʪ ʛ. ʉʠʤʬʝʨʦʧʦʣʴ ½ 379 ʦʙʲʝʢʪʦʚ, ʯʪʦ 

ʩʦʩʪʘʚʣʷʝʪ 65,4% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʊʕʆ ʨʝʛʠʦʥʘ. ɺ ʛʦʨʦʜʝ ʧʨʝʦʙʣʘʜʘʶʪ 

ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʵʢʩʢʫʨʩʠʦʥʥʳʝ ʦʙʲʝʢʪʳ (65% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ). ɺʪʦʨʦʝ ʤʝʩʪʦ ʧʦ 

ʢʦʣʠʯʝʩʪʚʫ ʊʕʆ ʚ ʨʝʛʠʦʥʝ ʟʘʥʠʤʘʝʪ ɼʦʙʨʦʚʩʢʠʡ ʩʝʣʴʩʦʚʝʪ ½ 35 ʊʕʆ (6% ʦʪ ʦʙʱʝʛʦ 

ʯʠʩʣʘ ʦʙʲʝʢʪʦʚ ʨʝʛʠʦʥʘ). ɿʜʝʩʴ ʧʨʝʦʙʣʘʜʘʶʪ ʧʨʠʨʦʜʥʳʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ 

ʵʢʩʢʫʨʩʠʦʥʥʳʝ ʦʙʲʝʢʪʳ. ɺ ʦʩʥʦʚʥʦʤ ʜʘʥʥʳʝ ʦʙʲʝʢʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʙʟʦʨʥʳʭ 

(ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʪʝ ʪʫʨʠʩʪʩʢʦ-ʵʢʩʢʫʨʩʠʦʥʥʳʝ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ 

ʚʜʦʣʴ ʪʨʘʩʩʳ ʉʠʤʬʝʨʦʧʦʣʴ ï ɸʣʫʰʪʘ) ʠʣʠ ʪʝʤʘʪʠʯʝʩʢʠ (ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʪʝ 

ʪʫʨʠʩʪʩʢʦ-ʵʢʩʢʫʨʩʠʦʥʥʳʝ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʫʜʘʣʝʥʠʠ ʦʪ ʪʨʘʩʩʳ 

ʉʠʤʬʝʨʦʧʦʣʴ ï ɸʣʫʰʪʘ ï ʧʝʱʝʨʳ ʏʘʪʳʨ-ɼʘʛʘ, ʂʠʟʠʣ-ʂʦʙʘ, ʢʠʥʦʧʘʨʢ çɺʠʢʠʥʛè ʠ 

ʜʨ.). 

ʇʝʨʦʚʩʢʠʡ, ɼʦʥʩʢʦʡ, ɻʚʘʨʜʝʡʩʢʠʡ, ʏʠʩʪʝʥʩʢʠʡ ʩʝʣʴʩʦʚʝʪʳ ʦʙʣʘʜʘʶʪ ʧʨʠʤʝʨʥʦ 

ʦʜʠʥʘʢʦʚʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʊʕʆ ʠ ʠʤʝʶʪ ʩʨʝʜʥʠʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʨʘʟʚʠʪʠʷ ʪʫʨʠʩʪʩʢʦ-

ʵʢʩʢʫʨʩʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʛʪ. ʅʠʢʦʣʘʝʚʢʘ, ʇʝʨʚʦʤʘʡʩʢʠʡ, ʧʛʪ. ʄʦʣʦʜʸʞʥʦʝ, ʋʨʦʞʘʡʥʦʚʩʢʠʡ, 

ʅʦʚʦʘʥʜʨʝʝʚʩʢʠʡ, ʇʦʞʘʨʩʢʠʡ, ʄʘʟʘʥʩʢʠʡ, ʄʠʨʥʦʚʩʢʠʡ ʩʝʣʴʩʦʚʝʪʳ ʠʤʝʶʪ ʦʪ 2 ʜʦ 8 



 

 

ʉʘʟʦʥʦʚʘ ɻ. ɺ. 
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ʪʫʨʠʩʪʩʢʦ-ʵʢʩʢʫʨʩʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ. ɼʘʥʥʳʝ ʨʘʡʦʥʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʘʚʪʦʙʫʩʥʳʭ ʦʙʟʦʨʥʳʭ ʵʢʩʢʫʨʩʠʡ, ʪʘʢ ʢʘʢ ʠʭ ʦʙʲʝʢʪʳ ʥʝ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʸʤʢʦʩʪʴʶ. 

ɺ 15 ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʝʜʠʥʠʮʘʭ ʨʝʛʠʦʥʘ ½ ʦʪ 1 ʜʦ 8 ʊʕʆ, ʘ 

ʚ ʅʦʚʦʩʸʣʦʚʩʢʦʤ ʠ ʐʢʦʣʴʥʝʥʩʢʦʤ ʩ/ʧ ʊʕʆ ʦʪʩʫʪʩʪʚʫʶʪ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʵʢʩʢʫʨʩʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʘʢʦʝ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʊʕʆ ʚ ʧʨʝʜʝʣʘʭ ʨʝʛʠʦʥʘ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʨʘʟʥʦʚʨʝʤʝʥʥʦʡ 

ʠʩʪʦʨʠʝʡ ʦʩʚʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʧʨʠʨʦʜʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ.  

ʊʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʣʦʢʘʣʠʟʘʮʠʷ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʪʫʨʠʩʪʩʢʦ-ʵʢʩʢʫʨʩʠʦʥʥʳʭ 

ʦʙʲʝʢʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 3. 

 

 
ʇʨʠʤʝʯʘʥʠʝ: ɺ - ʚʦʝʥʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ; 

 ɸ - ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʦʙʲʝʢʪʳ; 

 ʀ - ʠʩʪʦʨʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ; 

 ʂ - ʢʫʣʴʪʫʨʥʳʝ (ʚ ʪ.ʯ. ʢʫʣʴʪʦʚʳʝ) ʦʙʲʝʢʪʳ 

 ʇ - ʧʨʠʨʦʜʥʳʝ ʦʙʲʝʢʪʳ 

 ʉʄ - ʩʤʝʰʘʥʥʳʝ ʦʙʲʝʢʪʳ 

 

ʈʠʩ. 3. ʉʪʨʫʢʪʫʨʘ ʵʢʩʢʫʨʩʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ ʛ. ʉʠʤʬʝʨʦʧʦʣʴ ʠ ʉʠʤʬʝʨʦʧʦʣʴʩʢʦʛʦ 

ʨʘʡʦʥʘ ʧʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤ ʝʜʠʥʠʮʘʤ, %, 01.01.2024 ʛ. 

ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ ʧʦ [7, 8, 9]. 
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ʆʎɽʅʂɸ ʊʋʈʀʉʊʉʂʆ-ʕʂʉʂʋʈʉʀʆʅʅʓʍ ʆɹʒɽʂʊʆɺ ɻ. ʉʀʄʌɽʈʆʇʆʃʔ ʀ 

ʉʀʄʌɽʈʆʇʆʃʔʉʂʆɻʆ ʈɸʁʆʅɸ ʈɽʉʇʋɹʃʀʂʀ ʂʈʓʄ ʀ ɺʆɿʄʆɾʅʆʉʊʀ ʀʍ 

ʀʉʇʆʃʔɿʆɺɸʅʀʗ ɺ ʕʂʉʂʋʈʉʀʆʅʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ 
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ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʝʜʠʥʠʮ ʨʝʛʠʦʥʘ 

ʧʨʝʦʙʣʘʜʘʶʪ ʚʦʝʥʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ, ʘ ʥʘʠʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ 

ʵʢʩʢʫʨʩʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ ʦʙʣʘʜʘʶʪ ʛʦʨʦʜ ʉʠʤʬʝʨʦʧʦʣʴ, ɼʦʙʨʦʚʩʢʠʡ, ɻʚʘʨʜʝʡʩʢʠʡ ʠ 

ɼʦʥʩʢʦʡ ʩʝʣʴʩʦʚʝʪʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʰʠʨʦʢʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʵʢʩʢʫʨʩʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʉʣʦʞʠʚʰʘʷʩʷ ʩʪʨʫʢʪʫʨʘ ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʩʳʣʢʦʡ ʧʨʦʚʝʜʝʥʠʷ ʚ ʛ. ʉʠʤʬʝʨʦʧʦʣʝ 

ʚʩʝʭ ʠʤʝʶʱʠʭʩʷ ʧʦ ʪʝʤʘʪʠʢʝ ʵʢʩʢʫʨʩʠʡ (ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʠʟ ʪʝʤʘʪʠʯʝʩʢʠʭ 

ʵʢʩʢʫʨʩʠʡ ½ ʧʨʠʨʦʜʦʚʝʜʯʝʩʢʠʭ, ʪ.ʢ. ʛʦʨʦʜʩʢʘʷ ʩʨʝʜʘ ʩʠʣʴʥʦ ʠʟʤʝʥʝʥʘ ʯʝʣʦʚʝʢʦʤ), 

ʜʣʷ ɼʦʙʨʦʚʩʢʦʛʦ ʩ/ʧ ½ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʙʟʦʨʥʳʝ ʠ ʪʝʤʘʪʠʯʝʩʢʠʝ 

(ʧʨʠʨʦʜʦʚʝʜʯʝʩʢʠʝ, ʠʩʪʦʨʠʯʝʩʢʠʝ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ) ʵʢʩʢʫʨʩʠʠ, ʜʣʷ ɻʚʘʨʜʝʡʩʢʦʛʦ 

ʠ ɼʦʥʩʢʦʛʦ ʩ/ʧ ï ʠʩʪʦʨʠʯʝʩʢʠʝ ʠ ʧʨʠʨʦʜʦʚʝʜʯʝʩʢʠʝ ʵʢʩʢʫʨʩʠʠ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ 

ʨʝʛʠʦʥʦʚ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʦʙʣʘʜʘʶʪ ʦʙʲʝʢʪʳ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, 

ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ɼʦʙʨʦʚʩʢʦʛʦ, ʅʠʢʦʣʘʝʚʩʢʦʛʦ ʠ ʇʦʞʘʨʩʢʦʛʦ ʩ/ʧ. ɺ ʨʘʡʦʥʘʭ, ʛʜʝ 

ʥʘʭʦʜʠʪʩʷ 1 ʪʫʨʠʩʪʩʢʦ-ʵʢʩʢʫʨʩʠʦʥʥʳʡ ʦʙʲʝʢʪ ½ ʵʪʦ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʦʙʲʝʢʪʳ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʝʜʠʥʠʯʥʳʤʠ ʚʦʠʥʩʢʠʤʠ ʟʘʭʦʨʦʥʝʥʠʷʤʠ ʚʨʝʤʸʥ ɺʝʣʠʢʦʡ 

ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʚʦʝʥʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʝ ʵʢʩʢʫʨʩʠʠ, ʥʦ, 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ (ʦʩʦʙʝʥʥʦ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ ʩ ʮʝʣʴʶ ʫʩʠʣʝʥʠʷ 

ʧʘʪʨʠʦʪʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ). 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʠʥʪʝʛʨʘʣʴʥʦʡ ʦʮʝʥʢʠ ʪʫʨʠʩʪʩʢʦ-ʵʢʩʢʫʨʩʠʦʥʥʳʭ 

ʦʙʲʝʢʪʦʚ ʛ. ʉʠʤʬʝʨʦʧʦʣʴ ʠ ʉʠʤʬʝʨʦʧʦʣʴʩʢʦʛʦ ʨʘʡʦʥʘ, ʥʘʤʠ ʙʳʣʠ ʦʮʝʥʝʥʳ ʚʩʝ 

ʦʩʥʦʚʥʳʝ ʪʫʨʠʩʪʩʢʦ-ʵʢʩʢʫʨʩʠʦʥʥʳʝ ʦʙʲʝʢʪʳ ʨʝʛʠʦʥʘ ʧʦ ʦʩʥʦʚʥʳʤ 5 ʢʨʠʪʝʨʠʷʤ: 

ʧʦʟʥʘʚʘʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ, ʠʟʚʝʩʪʥʦʩʪʴ ʦʙʲʝʢʪʘ (ʦʮʝʥʠʚʘʣʘʩʴ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʟʘʧʨʦʩʦʚ 

ʚ ʠʥʪʝʨʥʝʪʝ), ʩʪʝʧʝʥʴ ʩʦʭʨʘʥʥʦʩʪʠ ʦʙʲʝʢʪʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʸʤʢʦʩʪʴ (ʢʦʣʠʯʝʩʪʚʦ 

ʚʨʝʤʝʥʠ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʥʘ ʠʟʫʯʝʥʠʝ ʦʙʲʝʢʪʘ) ʠ ʪʨʘʥʩʧʦʨʪʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʦʙʲʝʢʪʦʚ. 

ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʠʚʘʣʩʷ ʧʦ 3-ʭ ʙʘʣʴʥʦʡ ʰʢʘʣʝ, ʛʜʝ 3 ʙʘʣʣʘ ½ ʩʘʤʳʡ 

ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ, ʘ 1 ½ ʩʘʤʳʡ ʥʠʟʢʠʡ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʙʘʣʣ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʥʘʙʨʘʪʴ ʦʙʲʝʢʪ ½ 15 ʙʘʣʣʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʮʝʥʢʠ, 38 ʵʢʩʢʫʨʩʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ ʛ. 

ʉʠʤʬʝʨʦʧʦʣʴ ʠ ʉʠʤʬʝʨʦʧʦʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʥʘʙʨʘʣʠ ʦʪ 10 ʜʦ 15 ʙʘʣʣʦʚ. ʕʪʠ ʦʙʲʝʢʪʳ 

ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʪʫʨʠʩʪʩʢʦ-ʵʢʩʢʫʨʩʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʝʛʠʦʥʘ 

(ʎʝʥʪʨʘʣʴʥʳʡ ʤʫʟʝʡ ʊʘʚʨʠʜʳ, ʂʨʳʤʩʢʠʡ ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʡ ʤʫʟʝʡ, ʉʠʤʬʝʨʦʧʦʣʴʩʢʠʡ 

ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʤʫʟʝʡ, ʧʝʱʝʨʳ ʄʨʘʤʦʨʥʘʷ, ʕʤʠʥʝ-ɹʘʠʨ-ʍʦʩʘʨ ʠ ʂʠʟʠʜ-ʂʦʙʘ ʠ ʜʨ.). 

44 ʵʢʩʢʫʨʩʠʦʥʥʳʭ ʦʙʲʝʢʪʘ ʨʝʛʠʦʥʘ ʩʣʘʙʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʪʫʨʠʩʪʩʢʦ-ʵʢʩʢʫʨʩʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʠʭ ʦʪʜʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ (ʩʪʝʧʝʥʴ ʩʦʭʨʘʥʥʦʩʪʠ, 

ʧʦʟʥʘʚʘʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ, ʪʨʘʥʩʧʦʨʪʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʜʨ.) ʠʤʝʶʪ ʥʠʟʢʫʶ ʩʪʝʧʝʥʴ 

ʦʮʝʥʢʠ.  

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʙʘʣʣʦʚ ʊʕʆ ʨʝʛʠʦʥʦʚ ʥʘʤʠ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 7 ʦʩʥʦʚʥʳʭ 

ʪʠʧʦʚ ʪʝʨʨʠʪʦʨʠʡ ʛ. ʉʠʤʬʝʨʦʧʦʣʴ ʠ ʉʠʤʬʝʨʦʧʦʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ʧʦ 

ʦʩʦʙʝʥʥʦʩʪʷʤ ʧʦʪʝʥʮʠʘʣʘ ʪʫʨʠʩʪʩʢʦ-ʵʢʩʢʫʨʩʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ (ʨʠʩ. 4). 

ʂʘʞʜʳʡ ʠʟ ʚʳʜʝʣʝʥʥʳʭ ʩʝʤʠ ʪʠʧʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʧʨʝʜʝʣʸʥʥʳʤ ʥʘʙʦʨʦʤ 

ʦʮʝʥʠʚʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʩʦʜʝʨʞʠʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʦʙʩʪʚʝʥʥʳʭ 

ʊʕʆ ʚ ʵʢʩʢʫʨʩʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

I ʪʠʧ ½ 1400 ʙʘʣʣʦʚ ʠ ʙʦʣʝʝ. ʂ ʵʪʦʤʫ ʪʠʨʫ ʦʪʥʦʩʠʪʩʷ ʛ. ʉʠʤʬʝʨʦʧʦʣʴ. ʆʥ ʠʤʝʝʪ 

ʤʘʢʩʠʤʘʣʴʥʦʝ, ʜʣʷ ʨʝʛʠʦʥʘ, ʢʦʣʠʯʝʩʪʚʦ ʪʫʨʠʩʪʩʢʦ-ʵʢʩʢʫʨʩʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʠʣʠ ʩʨʝʜʥʝʡ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʴʶ ʦʙʲʝʢʪʦʚ, ʩʨʝʜʥʝʡ 
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ʠʣʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʠʟʚʝʩʪʥʦʩʪʠ, ʩʨʝʜʥʝʡ ʠʣʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʩʦʭʨʘʥʥʦʩʪʠ, 

ʩʨʝʜʥʝʡ ʠʣʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʸʤʢʦʩʪʠ, ʩʨʝʜʥʝʡ ʠʣʠ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʴʶ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ. ʆʙʲʝʢʪʳ ʦʪʣʠʯʘʶʪʩʷ ʚʠʜʦʚʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ. 

ʊʫʨʠʩʪʩʢʦ-ʵʢʩʢʫʨʩʠʦʥʥʳʝ ʦʙʲʝʢʪʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʦ ʚʩʝʭ ʚʠʜʘʭ ʵʢʩʢʫʨʩʠʡ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ (ʦʙʟʦʨʥʳʝ, ʪʝʤʘʪʠʯʝʩʢʠʝ), ʦʩʥʦʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ½ ʛʦʨʦʜʩʢʠʝ 

ʧʝʰʝʭʦʜʥʳʝ ʠʣʠ ʛʦʨʦʜʩʢʠʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʵʢʩʢʫʨʩʠʠ. 

 

 
 

ʈʠʩ. 4. ʊʠʧʳ ʪʝʨʨʠʪʦʨʠʡ ʛ. ʉʠʤʬʝʨʦʧʦʣʴ ʠ ʉʠʤʬʝʨʦʧʦʣʴʩʢʦʛʦ ʨʘʡʦʥʘ 

ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ʧʦ ʦʩʦʙʝʥʥʦʩʪʷʤ ʧʦʪʝʥʮʠʘʣʘ ʪʫʨʠʩʪʩʢʦ-ʵʢʩʢʫʨʩʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ 

ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 

 

II  ʪʠʧ ½ 201ï300 ʙʘʣʣʦʚ. ʂ ʵʪʦʤʫ ʪʠʧʫ ʦʪʥʦʩʠʪʩʷ ɼʦʙʨʦʚʩʢʠʡ ʩ/ʧ. ɿʘʥʠʤʘʝʪ 2 

ʤʝʩʪʦ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʊʕʆ ʚ ʨʝʛʠʦʥʝ. ʊʫʨʠʩʪʩʢʦ-ʵʢʩʢʫʨʩʠʦʥʥʳʝ ʦʙʲʝʢʪʳ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʨʝʜʥʝʡ ʠʣʠ ʚʳʩʦʢʦʡ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʴʶ, ʚʳʩʦʢʦʡ ʠʣʠ 

ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʴʶ ʠʟʚʝʩʪʥʦʩʪʠ ʦʙʲʝʢʪʦʚ, ʚʳʩʦʢʦʡ ʠʣʠ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʴʶ 

ʩʦʭʨʘʥʥʦʩʪʠ, ʩʨʝʜʥʝʡ ʠʣʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʸʤʢʦʩʪʠ, ʩʨʝʜʥʝʡ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʴʶ. ʊʫʨʠʩʪʩʢʦ-ʵʢʩʢʫʨʩʠʦʥʥʳʝ ʦʙʲʝʢʪʳ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʦʙʟʦʨʥʳʭ ʠ ʪʝʤʘʪʠʯʝʩʢʠʭ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ½ ʧʨʠʨʦʜʦʚʝʜʯʝʩʢʠʭ, 

ʠʩʪʦʨʠʯʝʩʢʠʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʵʢʩʢʫʨʩʠʷʭ), ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʪʘʢʠʭ ʚʠʜʦʚ ʵʢʩʢʫʨʩʠʡ ʧʦ ʬʦʨʤʝ ʧʨʦʚʝʜʝʥʠʷ ʢʘʢ ʵʢʩʢʫʨʩʠʷ ½ ʧʨʦʛʫʣʢʘ 

(ʦʩʦʙʝʥʥʦ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ ʠ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ ʚ ʧʝʨʠʦʜ ʤʝʞʩʝʟʦʥʴʷ). 



ʆʎɽʅʂɸ ʊʋʈʀʉʊʉʂʆ-ʕʂʉʂʋʈʉʀʆʅʅʓʍ ʆɹʒɽʂʊʆɺ ɻ. ʉʀʄʌɽʈʆʇʆʃʔ ʀ 

ʉʀʄʌɽʈʆʇʆʃʔʉʂʆɻʆ ʈɸʁʆʅɸ ʈɽʉʇʋɹʃʀʂʀ ʂʈʓʄ ʀ ɺʆɿʄʆɾʅʆʉʊʀ ʀʍ 

ʀʉʇʆʃʔɿʆɺɸʅʀʗ ɺ ʕʂʉʂʋʈʉʀʆʅʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ 
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III  ʪʠʧ ½ 41ï100 ʙʘʣʣʦʚ. ʂ ʵʪʦʤʫ ʪʠʧʫ ʦʪʥʦʩʷʪʩʷ ɻʚʘʨʜʝʡʩʢʠʡ, ʇʝʨʦʚʩʢʠʡ ʠ 

ʏʠʩʪʝʥʴʩʢʠʡ ʩʝʣʴʩʦʚʝʪʳ. ʆʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʨʝʜʥʝʡ ʠʣʠ ʥʠʟʢʦʡ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ 

ʮʝʥʥʦʩʪʴʶ ʦʙʲʝʢʪʦʚ, ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʴʶ ʠʟʚʝʩʪʥʦʩʪʠ, ʩʨʝʜʥʝʡ ʠʣʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ 

ʩʦʭʨʘʥʥʦʩʪʠ, ʩʨʝʜʥʝʡ ʠʣʠ ʥʠʟʢʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʸʤʢʦʩʪʴʶ, ʩʨʝʜʥʝʡ ʠʣʠ ʥʠʟʢʦʡ 

ʩʪʝʧʝʥʴʶ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʴʶ. ʊʫʨʠʩʪʩʢʦ-ʵʢʩʢʫʨʩʠʦʥʥʳʝ ʦʙʲʝʢʪʳ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʦʙʟʦʨʥʳʭ ʠ ʪʝʤʘʪʠʯʝʩʢʠʭ (ʧʨʠʨʦʜʦʚʝʜʯʝʩʢʠʭ ʠ ʠʩʪʦʨʠʯʝʩʢʠʭ 

ʵʢʩʢʫʨʩʠʷʭ), ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʘʢʠʭ ʚʠʜʦʚ ʵʢʩʢʫʨʩʠʡ ʧʦ ʬʦʨʤʝ 

ʧʨʦʚʝʜʝʥʠʷ ʢʘʢ ʵʢʩʢʫʨʩʠʷ ½ ʧʨʦʛʫʣʢʘ (ʦʩʦʙʝʥʥʦ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ ʠ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ 

ʚ ʧʝʨʠʦʜ ʤʝʞʩʝʟʦʥʴʷ). 

IV ʪʠʧ ½ 101ï 200 ʙʘʣʣʦʚ. ʂ ʵʪʦʤʫ ʪʠʧʫ ʦʪʥʦʩʷʪʩʷ ʧʛʪ. ʅʠʢʦʣʘʝʚʢʘ ʠ ɼʦʥʩʢʦʡ 

ʩʝʣʴʩʦʚʝʪ. ʇʨʝʦʙʣʘʜʘʶʪ ʚʦʝʥʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ. ʆʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʠʟʢʦʡ 

ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʴʶ ʦʙʲʝʢʪʦʚ, ʥʠʟʢʦʡ ʠʣʠ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʴʶ ʠʟʚʝʩʪʥʦʩʪʠ, 

ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʴʶ ʩʦʭʨʘʥʥʦʩʪʠ, ʩʨʝʜʥʝʡ ʠʣʠ ʥʠʟʢʦʡ ʩʪʝʧʝʥʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʸʤʢʦʩʪʠ ʠ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʴʶ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ. ʆʙʲʝʢʪʳ ʜʘʥʥʳʭ ʨʝʛʠʦʥʦʚ 

ʥʝ ʠʤʝʶʪ ʦʩʦʙʦʡ ʧʦʧʫʣʷʨʥʦʩʪʠ ʠ ʫʟʥʘʚʘʝʤʦʩʪʠ ʫ ʵʢʩʢʫʨʩʘʥʪʦʚ. ɺ ʦʩʥʦʚʥʦʤ ʠʭ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʚʦʝʥʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʭ ʵʢʩʢʫʨʩʠʡ ʜʣʷ ʤʝʩʪʥʦʛʦ 

ʥʘʩʝʣʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʘʢʠʭ ʚʠʜʦʚ ʵʢʩʢʫʨʩʠʡ ʧʦ 

ʬʦʨʤʝ ʧʨʦʚʝʜʝʥʠʷ ʢʘʢ ʵʢʩʢʫʨʩʠʷ ½ ʧʨʦʛʫʣʢʘ (ʦʩʦʙʝʥʥʦ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ ʠ ʤʝʩʪʥʳʭ 

ʞʠʪʝʣʝʡ ʚ ʧʝʨʠʦʜ ʤʝʞʩʝʟʦʥʴʷ). 

V ʪʠʧ ½ 11ï40 ʙʘʣʣʦʚ. ʂ ʵʪʦʤʫ ʪʠʧʫ ʦʪʥʦʩʷʪʩʷ ʋʨʦʞʘʡʥʦʚʩʢʠʡ, ʄʘʟʘʥʩʢʠʡ, 

ʇʝʨʚʦʤʘʡʩʢʠʡ, ʄʠʨʥʦʚʩʢʦʝ, ʇʦʞʘʨʩʢʠʡ ʠ ʅʦʚʦʘʥʜʨʝʝʚʩʢʠʡ ʩʝʣʴʩʢʠʝ ʧʦʩʝʣʝʥʠʷ ʠ 

ʩʝʣʴʩʦʚʝʪʳ. ʆʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʠʟʢʦʡ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʴʶ, ʥʠʟʢʦʡ 

ʩʪʝʧʝʥʴʶ ʠʟʚʝʩʪʥʦʩʪʠ, ʩʨʝʜʥʝʡ ʠʣʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʩʦʭʨʘʥʥʦʩʪʠ ʦʙʲʝʢʪʦʚ, ʥʠʟʢʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʸʤʢʦʩʪʴʶ ʠ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʴʶ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ. ʆʙʲʝʢʪʳ 

ʜʘʥʥʳʭ ʨʝʛʠʦʥʦʚ ʥʝ ʠʤʝʶʪ ʦʩʦʙʦʡ ʧʦʧʫʣʷʨʥʦʩʪʠ ʠ ʫʟʥʘʚʘʝʤʦʩʪʠ ʫ ʵʢʩʢʫʨʩʘʥʪʦʚ. ɺ 

ʦʩʥʦʚʥʦʤ ʠʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʪʦʨʠʯʝʩʢʠʭ (ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʭ, 

ʚʦʝʥʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʭ ʠ ʠʩʪʦʨʠʢʦ-ʢʨʘʝʚʝʜʯʝʩʢʠʭ) ʵʢʩʢʫʨʩʠʡ ʜʣʷ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʘʢʠʭ ʚʠʜʦʚ ʵʢʩʢʫʨʩʠʡ ʧʦ ʬʦʨʤʝ 

ʧʨʦʚʝʜʝʥʠʷ ʢʘʢ ʵʢʩʢʫʨʩʠʷ ï ʧʨʦʛʫʣʢʘ (ʦʩʦʙʝʥʥʦ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ ʠ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ 

ʚ ʧʝʨʠʦʜ ʤʝʞʩʝʟʦʥʴʷ). 

VI ʪʠʧ ½ 1ï10 ʙʘʣʣʦʚ. ʂ ʵʪʦʤʫ ʪʠʧʫ ʦʪʥʦʩʷʪʩʷ ʂʦʣʴʯʫʛʠʥʩʢʦʝ, ʉʢʚʦʨʮʦʚʩʢʦʝ, 

ʊʨʫʜʦʚʩʢʦʝ, ʈʦʜʥʠʢʦʚʩʢʦʝ, ʋʢʨʦʤʥʦʚʩʢʦʝ, ʐʠʨʦʢʦʚʩʢʦʝ, ɾʫʨʘʚʣʸʚʩʢʦʝ ʩʝʣʴʩʢʠʝ 

ʧʦʩʝʣʝʥʠʷ ʠ ʩʝʣʴʩʦʚʝʪʳ. ɽʜʠʥʠʯʥʳʝ ʪʫʨʠʩʪʩʢʦ-ʵʢʩʢʫʨʩʠʦʥʥʳʝ ʦʙʲʝʢʪʳ ʠʤʝʶʪ 

ʥʠʟʢʫʶ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ, ʥʠʟʢʫʶ ʩʪʝʧʝʥʴ ʠʟʚʝʩʪʥʦʩʪʠ, ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ 

ʩʦʭʨʘʥʥʦʩʪʠ, ʥʠʟʢʫʶ ʩʪʝʧʝʥʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʸʤʢʦʩʪʠ, ʥʠʟʢʫʶ ʠʣʠ ʩʨʝʜʥʶʶ 

ʩʪʝʧʝʥʴ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ. ʆʙʲʝʢʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚ ʦʙʟʦʨʥʳʭ ʘʚʪʦʙʫʩʥʳʭ ʵʢʩʢʫʨʩʠʷʭ. ʆʩʥʦʚʥʦʡ ʚʠʜ ʦʙʲʝʢʪʦʚ ï 

ʚʦʝʥʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʝ. 

VII ʪʠʧ ½ 0 ʙʘʣʣʦʚ. ʂ ʵʪʦʤʫ ʪʠʧʫ ʦʪʥʦʩʷʪʩʷ ʐʢʦʣʴʥʝʥʩʢʠʡ ʠ ʅʦʚʦʩʸʣʦʚʩʢʠʡ 

ʩ/ʧ. ʊʫʨʠʩʪʩʢʦ-ʵʢʩʢʫʨʩʠʦʥʥʳʝ ʦʙʲʝʢʪʳ ʦʪʩʫʪʩʪʚʫʶʪ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʨʝʛʠʦʥʳ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʪʫʨʠʩʪʩʢʦ-ʵʢʩʢʫʨʩʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʪʠʧʠʟʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʝʜʣʦʞʝʥʠʡ 

ʧʦ ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʊʕʆ ʨʝʛʠʦʥʘ ʚ ʪʫʨʠʩʪʩʢʦ-ʵʢʩʢʫʨʩʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 



 

 

ʉʘʟʦʥʦʚʘ ɻ. ɺ. 

26 

 

ɿɸʂʃʖʏɽʅʀɽ 

 

ɻʦʨʦʜ ʉʠʤʬʝʨʦʧʦʣʴ ʠ ʉʠʤʬʝʨʦʧʦʣʴʩʢʠʡ ʨʘʡʦʥ ʦʙʣʘʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʨʝʩʫʨʩʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʢʫʨʩʠʡ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝ ʚ 

ʧʦʣʥʦʡ ʤʝʨʝ. ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʫ ʪʫʨʠʩʪʦʚ ʷʚʣʷʶʪʩʷ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʵʢʩʢʫʨʩʠʦʥʥʳʝ ʦʙʲʝʢʪʳ ʛ. ʉʠʤʬʝʨʦʧʦʣʷ (ʧʘʤʷʪʥʠʢʠ 

ʠʩʪʦʨʠʠ, ʢʫʣʴʪʫʨʳ, ʘʨʭʠʪʝʢʪʫʨʳ, ʢʫʣʴʪʦʚʳʝ, ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʝ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʊʕʆ), ʧʨʠʨʦʜʥʳʝ, ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ (ʧʘʤʷʪʥʠʢʠ ʠʩʪʦʨʠʠ, 

ʘʨʭʝʦʣʦʛʠʠ, ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʝ ʊʕʆ) ʉʠʤʬʝʨʦʧʦʣʴʩʢʦʛʦ ʨʘʡʦʥʘ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ 

ʵʢʩʢʫʨʩʠʦʥʥʳʭ ʤʘʨʰʨʫʪʦʚ ʷʚʣʷʝʪʩʷ ʪʨʘʥʟʠʪʥʳʤʠ ʜʣʷ ʨʝʛʠʦʥʘ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚ 

ʧʦʣʥʦʡ ʤʝʨʝ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʠʤʝʶʱʠʡʩʷ ʨʝʩʫʨʩʥʳʡ ʧʦʪʝʥʮʠʘʣ ʚ ʵʢʩʢʫʨʩʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ɼʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʫʨʠʩʪʩʢʦ-ʵʢʩʢʫʨʩʠʦʥʥʳʭ 

ʦʙʲʝʢʪʦʚ ʛ. ʉʠʤʬʝʨʦʧʦʣʴ ʠ ʉʠʤʬʝʨʦʧʦʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʥʝʦʙʭʦʜʠʤʦ: 

1) ʩʦʟʜʘʥʠʝ ʝʜʠʥʦʛʦ ʨʝʝʩʪʨʘ ʩ ʫʢʘʟʘʥʠʝʤ ʩʣʝʜʫʶʱʠʭ ʜʘʥʥʳʭ: ʪʠʧʘ ʦʙʲʝʢʪʘ ʧʦ 

ʛʝʥʝʟʠʩʫ, ʜʘʪʳ ʩʦʟʜʘʥʠʷ, ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ, ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ ʠ ʩʪʘʪʫʩʘ, 

ʧʝʨʠʦʜʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʵʢʩʢʫʨʩʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʬʠʮʠʘʣʴʥʦʛʦ ʩʘʡʪʘ ʠ ʪ.ʧ.; 

2) ʧʨʦʚʝʜʝʥʠʝ ʨʝʩʪʘʚʨʘʮʠʦʥʥʳʭ ʨʘʙʦʪ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ 
ʦʙʣʠʢʘ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʊʕʆ; 

3) ʩʦʟʜʘʥʠʝ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʪʫʨʠʩʪʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʫʜʦʙʥʳʭ 

ʧʦʜʲʝʟʜʥʳʭ ʧʫʪʝʡ, ʩʪʦʷʥʦʢ ʜʣʷ ʵʢʩʢʫʨʩʠʦʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʧʣʦʱʘʜʦʢ ʠ ʤʝʩʪ ʜʣʷ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʵʢʩʢʫʨʩʘʥʪʦʚ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʱʠʪʦʚ ʠ ʫʢʘʟʘʪʝʣʝʡ, ʩʘʥʠʪʘʨʥʳʭ 

ʦʩʪʘʥʦʚʦʢ ʠ ʪ.ʧ.); 

4)  ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʤʫʟʝʠ ʨʝʛʠʦʥʘ; 

5) ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʵʢʩʢʫʨʩʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ; 

6) ʧʨʦʜʚʠʞʝʥʠʝ ʨʝʢʣʘʤʳ ʠ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʘʭ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ; 

7) ʙʦʣʝʝ ʘʢʪʠʚʥʦʝ ʚʦʚʣʝʯʝʥʠʝ ʚ ʵʢʩʢʫʨʩʠʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʤʝʩʪʥʦʛʦ 

ʥʘʩʝʣʝʥʠʷ (ʢʘʢ ʚʟʨʦʩʣʳʭ, ʪʘʢ ʠ ʰʢʦʣʴʥʠʢʦʚ), ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʙʳ ʙʦʣʝʝ ʘʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʲʝʢʪʳ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ; 

8) ʜʠʚʝʨʩʠʬʠʢʘʮʠʷ ʵʢʩʢʫʨʩʠʡ, ʦʩʦʙʝʥʥʦ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʠ ʬʦʨʤʝ ʧʨʦʚʝʜʝʥʠʷ; 

9) ʚʢʣʶʯʝʥʠʝ ʚ ʵʢʩʢʫʨʩʠʠ ʥʦʚʳʭ ʊʕʆ ʠ ʪ.ʧ. 

ʈʝʘʣʠʟʘʮʠʷ ʫʢʘʟʘʥʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʚʳʰʝʥʠʶ ʨʦʣʠ 

ʵʢʩʢʫʨʩʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʪʨʫʢʪʫʨʝ ʭʦʟʷʡʩʪʚʘ ʨʝʛʠʦʥʘ, ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʨʘʙʦʯʠʭ 

ʤʝʩʪ, ʧʦʚʳʰʝʥʠʶ ʢʫʣʴʪʫʨʥʦʛʦ ʫʨʦʚʥʷ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʝʛʦ 

ʞʠʟʥʠ. 
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One of the principles for the further development of the tourism industry specified in the 

"Spatial Development Strategy of the Russian Federation for the period up to 2030 with a 

forecast until 2036" is the realization of the natural, cultural, historical, recreational and 

other recreational potential of the territories, including in order to reduce differentiation in 

the level of socio-economic development of territories due to the movement of resources by 

tourists from their place of earnings to places of recreation. It is possible to realize the 

natural and especially cultural and historical potential of the region, including within the 

framework of the development of tourist and excursion activities, one of the most popular 

tourism sectors. 

Excursion activity is an integral, traditional and popular component of the tourist complex 

of the Republic of Crimea. According to the Ministry of Resorts and Tourism of the 

Republic of Crimea, in 2024, 21% of tourists noted cultural and educational tourism as the 

reason for choosing Crimea for recreation, and 59% of tourists visited 2 or more excursions. 

A number of the most popular tourist and excursion routes pass through the territory of the 

urban district of Simferopol and the Simferopol region of the Republic of Crimea. 

Tourist and excursion activities in the structure of the economy of Simferopol and 

Simferopol region occupies an insignificant place. This is due to the fact that, on the one 
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hand, there are other more highly profitable industries in the region that form the basis of 

the region's economy (industry, agriculture, transport, etc.), and on the other hand, in terms 

of the potential, tourist and excursion objects are inferior to objects of other regions (urban 

district Yalta, etc.). But, taking into account the functions of Simferopol as the main 

political, administrative, industrial, transport, scientific, educational and cultural center of 

the Republic of Crimea, it is developing as one of the centers of cultural, educational, 

business and other types of tourism, using, among other things, the existing resource 

potential. 

The urban district of Simferopol and the Simferopol district have significant tourist and 

excursion potential. The city of Simferopol is the main political and administrative, 

economic, scientific and educational, transport, religious and cultural center of the Republic 

of Crimea. It has a rich historical heritage, natural attractions and unique culture, making it 

attractive to tourists and sightseers. Based on the analysis of the "Register of tourist and 

excursion resources of the Republic of Crimea and the city of Sevastopol," "List of 

identified objects of archaeological heritage located on the territory of the Republic of 

Crimea," as well as literature of a local history nature, 579 main objects were assigned to 

tourist and excursion objects (TEO) of Simferopol and Simferopol region. 

Depending on the genesis, tourist and excursion objects of the region are divided into 3 

main groups: anthropogenic, natural-anthropogenic and natural. The structure of 

anthropogenic excursion objects in the region is dominated by historical (21%) and 

architectural and urban planning (18%) objects, the amount of natural feasibility studies 

accounts for 14%, and the share of mixed (combining several types of objects. 

Simferopol is the leader in the number of tourist and excursion objects in the region - 379 

objects, which is 65.4% of the total number of tourist and excursion objects in the region. 

The city is dominated by anthropogenic excursion objects (65% of the total). The second 

place in the number of tourist and excursion objects in the region is occupied by the 

Dobrovsky Village Council - 35 feasibility studies (6% of the total number of objects in the 

region). It is dominated by natural and anthropogenic excursion objects. Basically, these 

objects are used in sightseeing (mainly those tourist-sightseeing objects that are located 

along the Simferopol-Alushta highway) or thematically (mainly those tourist-sightseeing 

objects that are located at a distance from the Simferopol-Alushta highway - Chatyr-Daga 

caves, Kizil-Koba, film park "Viking," etc.). 

Perovsky, Donskoy, Guards, Chistensky village councils have approximately the same 

number of tourist and excursion facilities and have average potential for the development 

of tourist and excursion activities. Pgt. Nikolaevka, Pervomaisky, town. Youth, 

Urozhainovsky, Novoandreevsky, Pozharsky, Mazansky, Mirnovsky village councils have 

from 2 to 8 tourist and excursion facilities. These areas can be used for bus sightseeing 

tours, since their facilities do not have a large information capacity. 

In 15 administrative-territorial units of the region ½ from 1 to 8 tourist-excursion facilities, 

and in Novosyolovsky and Shkolnensky s/s there are no feasibility studies, which does not 

allow them to be used in excursion activities. This uneven distribution of feasibility studies 

within the region can be explained mainly by the different history of development of the 

territory and the heterogeneity of natural and geographical conditions. 
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Most of the administrative-territorial units of the region are dominated by military historical 

objects, and the city of Simferopol, Dobrovsky, Guards and Don village councils have the 

greatest variety of excursion objects, which allows them to be more widely used in 

excursion activities. 

The current structure is a prerequisite for holding all excursions available in Simferopol (to 

a lesser extent from thematic excursions ½ natural, since the urban environment is greatly 

changed by man), for Dobrovsky s/s ½ mainly sightseeing and thematic (natural, historical, 

production) excursions, for Guards and Donskoy s/s ½ historical and natural excursions. In 

most regions of the studied territory, anthropogenic objects prevail, with the exception of 

Dobrovsky, Nikolaevsky and Pozharsky s/s. In areas where 1 tourist and excursion object 

is located, these are anthropogenic objects represented by single military graves from the 

Great Patriotic War, which allows for military historical excursions, but mainly for local 

residents (especially for schoolchildren in order to strengthen patriotic education). 

To determine the indicators of the integral assessment of tourist and excursion objects in 

Simferopol and the Simferopol region, we evaluated all tourist and excursion objects in the 

region according to the main 5 criteria: cognitive value, fame of the object (estimated by 

the number of requests on the Internet), the degree of safety of the object, information 

capacity (the amount of time spent on studying the object) and transport accessibility of 

objects. Each of these criteria was scored on a 3-point scale, with 3 being the highest score 

and 1 being the lowest. The maximum score that an object can score is 15 points. 38 

excursion objects of Simferopol and Simferopol region scored from 10 to 15 points. These 

objects are actively used in tourist and excursion activities of the region (Central Museum 

of Taurida, Crimean Ethnographic Museum, Simferopol Art Museum, Marmara caves, 

Emine-Bair-Khosar and Kizid-Koba, etc.). 44 excursion objects of the region are poorly 

used in tourist and excursion activities due to the fact that their individual parameters 

(degree of preservation, cognitive value, transport accessibility, etc.) have a low degree of 

assessment. 

Based on the points of tourist and excursion objects of the regions, we identified 7 main 

types of territories of Simferopol and the Simferopol region of the Republic of Crimea 

according to the peculiarities of the potential of tourist and excursion objects. Each of the 

identified seven types is characterized by a certain set of evaluated parameters and contains 

recommendations for their use. 

Keywords: tourist and excursion facilities, the structure of tourist and excursion facilities, 

criteria for evaluating tourist and excursion facilities, types of regions according to the 

potential of tourist and excursion facilities, excursion. 
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ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʬʘʢʪʦʨʳ ʨʘʟʚʠʪʠʷ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʵʥʦʛʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʚ 

ʂʨʳʤʫ. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʚʣʠʷʥʠʝ ʧʨʠʨʦʜʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʠ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʙʘʟʳ ½ ʨʝʩʪʦʨʘʥʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʂʨʳʤʘ ½ ʥʘ ʩʧʝʮʠʘʣʠʟʘʮʠʶ ʠ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʵʥʦʛʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ 

ʪʫʨʠʟʤʘ. ʇʦʩʪʨʦʝʥʘ ʢʦʤʧʣʝʢʩʥʘʷ ʘʥʘʣʠʪʠʢʦ-ʩʠʥʪʝʪʠʯʝʩʢʘʷ ʢʘʨʪʘ, ʚʳʷʚʠʚʰʘʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʫʶ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʦʙʲʝʢʪʦʚ ʨʝʩʪʦʨʘʥʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʪʠʧʦʚ ʢʫʭʥʠ ʠ ʤʝʩʪ ʵʥʦʛʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ 

ʜʝʛʫʩʪʘʮʠʡ. ʅʘ ʦʩʥʦʚʝ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ ʦʧʨʝʜʝʣʝʥʘ ʘʪʪʨʘʢʪʠʚʥʦʩʪʴ ʛʦʨʦʜʩʢʠʭ ʦʢʨʫʛʦʚ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ʂʨʳʤʘ ʜʣʷ ʵʥʦʛʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ. ɺʳʩʦʢʫʶ ʦʮʝʥʢʫ ʧʦʣʫʯʠʣʠ 

ʗʣʪʠʥʩʢʠʡ ʠ ɸʣʫʰʪʠʥʩʢʠʡ ʛʦʨʦʜʩʢʠʝ ʦʢʨʫʛʘ, ʛʦʨʦʜ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʉʝʚʘʩʪʦʧʦʣʴ ʠ 

ɹʘʭʯʠʩʘʨʘʡʩʢʠʡ ʤʫʥʠʮʠʧʘʣʴʥʳʡ ʨʘʡʦʥ. ʈʘʡʦʥʳ ʎʝʥʪʨʘʣʴʥʦʛʦ, ɺʦʩʪʦʯʥʦʛʦ ʠ ʉʝʚʝʨʥʦʛʦ ʂʨʳʤʘ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʘʪʪʨʘʢʪʠʚʥʦʩʪʠ ʜʣʷ ʛʘʩʪʨʦʪʫʨʠʩʪʦʚ. ʉʨʝʜʠ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ 

ʨʘʟʚʠʪʠʷ ʵʥʦʛʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ ʩʝʛʤʝʥʪʘ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʪʫʨʠʩʪʩʢʦʛʦ ʧʨʦʜʫʢʪʘ ʦʪʤʝʯʝʥʳ ʩʝʟʦʥʥʦʩʪʴ, 

ʥʝʭʚʘʪʢʘ ʨʝʩʪʦʨʘʥʦʚ ʚʳʩʦʢʦʡ ʠ ʵʪʥʠʯʝʩʢʦʡ ʢʫʭʥʠ, ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʯʠʩʣʦ ʛʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ ʠ ʚʠʥʥʳʭ 

ʬʝʩʪʠʚʘʣʝʡ. ɺ ʩʪʘʪʴʝ ʜʘʥʦ ʦʙʦʩʥʦʚʘʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʵʥʦʛʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ ʪʫʨʠʩʪʩʢʦʛʦ ʢʦʨʠʜʦʨʘ 

ʜʣʷ ʮʝʣʝʡ ʦʧʪʠʤʠʟʘʮʠʠ ʪʫʨʠʩʪʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʨʝʛʠʦʥʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʥʦʛʘʩʪʨʦʥʦʤʠʯʝʩʢʠʡ ʪʫʨʠʟʤ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʛʘʩʪʨʦʥʦʤʠʯʝʩʢʠʡ 

ʩʧʝʮʠʘʣʠʪʝʪ, ʪʝʤʘʪʠʯʝʩʢʠʡ ʪʫʨʠʩʪʩʢʠʡ ʢʦʨʠʜʦʨ. 

 
ɺɺɽɼɽʅʀɽ 

 

ɻʘʩʪʨʦʥʦʤʠʯʝʩʢʠʡ ʠ ʚʠʥʥʳʡ ʪʫʨʠʟʤ, ʘ ʪʘʢʞʝ ʠʭ ʩʦʯʝʪʘʥʠʝ ½ 

ʵʥʦʛʘʩʪʨʦʥʦʤʠʯʝʩʢʠʡ ʪʫʨʠʟʤ ï ʪʨʘʜʠʮʠʦʥʥʦ ʦʪʥʦʩʷʪʩʷ ʢ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʚʠʜʘʤ 

ʪʫʨʠʟʤʘ [1]. ʆʜʥʘʢʦ ʠʤʝʷ ʚ ʚʠʜʫ ʥʝʨʘʟʨʳʚʥʫʶ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʴ ʝʜʳ (ʚʢʣʶʯʘʷ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʘʣʢʦʛʦʣʴʥʳʝ ʠ ʧʨʦʯʠʝ ʥʘʧʠʪʢʠ) ʠ ʪʫʨʠʟʤʘ, ʘ ʪʘʢʞʝ ʘʢʪʠʚʥʦʝ 

ʧʨʦʜʚʠʞʝʥʠʝ ʵʥʦʛʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ ʧʫʪʝʰʝʩʪʚʠʡ ʚ ʉʄʀ ʠ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ, 

ʵʥʦʛʘʩʪʨʦʥʦʤʠʯʝʩʢʠʡ ʪʫʨʠʟʤ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʥʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ 

ʤʘʩʩʦʚʦʛʦ ʪʫʨʠʟʤʘ. ʆʥ ʬʦʨʤʠʨʫʝʪ ʚʘʞʥʳʡ ʩʝʛʤʝʥʪ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʠ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ [2, 3, 4], ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ 

ʩʧʦʩʦʙʝʥ ʚʣʠʷʪʴ ʥʘ ʨʘʥʝʝ ʩʣʦʞʠʚʰʫʶʩʷ ʢʫʣʴʪʫʨʫ ʧʠʪʘʥʠʷ ʤʝʩʪʥʳʭ ʩʦʦʙʱʝʩʪʚ [5]. 

ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ɹʘʢʦʥʠʥʦʡ ɽ., ʩʦʟʜʘʪʝʣʷ ʠ ʠʜʝʡʥʦʛʦ ʚʜʦʭʥʦʚʠʪʝʣʷ 

ʛʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ ʙʨʦʥʠʨʦʚʘʥʠʷ Triplunch.com, ʵʥʦʛʘʩʪʨʦʥʦʤʠʯʝʩʢʠʡ ʪʫʨ 

½ çʧʦʝʟʜʢʘ ʩ ʦʩʦʙʳʤ ʚʥʠʤʘʥʠʝʤ ʥʘ ʤʝʩʪʥʦʡ ʢʫʭʥʝ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʘʭ ʠ 

ʚʠʥʘʭè; çʥʦʚʳʡ ʩʧʦʩʦʙ ʧʫʪʝʰʝʩʪʚʠʡ ʚ ʧʦʠʩʢʝ ʥʦʚʳʭ ʚʢʫʩʦʚ ʠ ʘʫʪʝʥʪʠʯʥʳʭ 

ʢʫʣʴʪʫʨʥʳʭ ʪʨʘʜʠʮʠʡ, ʧʦʤʦʛʘʶʱʠʡ ʧʦʯʫʚʩʪʚʦʚʘʪʴ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʢʫʣʴʪʫʨʫ ʠ 

ʮʝʥʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʦʡ ʟʝʤʣʝʡ ʠ ʭʨʘʥʠʤʳʝ ʤʥʦʛʠʤʠ ʧʦʢʦʣʝʥʠʷʤʠè [6]. ʉʦʛʣʘʩʥʦ 

ʦʧʨʝʜʝʣʝʥʠʶ World Food Travel Association, ʛʘʩʪʨʦʥʦʤʠʯʝʩʢʠʡ ʪʫʨʠʟʤ ½ ɻ ʪʦ ʧʦʝʟʜʢʘ 

ʩ ʮʝʣʴʶ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʢʫʭʥʝʡ ʜʝʩʪʠʥʘʮʠʠ, ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʠ ʙʣʶʜ, ʧʦʩʝʱʝʥʠʷ ʛʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ ʬʝʩʪʠʚʘʣʝʡ, 
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ʚʳʩʪʘʚʦʢ, ʷʨʤʘʨʦʢ ʠ ʧʨʘʟʜʥʠʢʦʚ, ʝʜʠʥʩʪʚʝʥʥʳʭ ʚ ʩʚʦʝʤ ʨʦʜʝ ʨʝʩʪʦʨʘʥʦʚ ʠ ʥʝʙʦʣʴʰʠʭ 

ʤʝʩʪʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʘ ʪʘʢʞʝ ʦʙʫʯʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ ʚ ʦʙʣʘʩʪʠ ʛʘʩʪʨʦʥʦʤʠʠ, ʢʫʣʠʥʘʨʠʠ ʠ ʨʝʩʪʦʨʘʥʥʦʛʦ ʠʩʢʫʩʩʪʚʘ [7]. 

ʊʝʨʤʠʥ çʵʥʦʛʘʩʪʨʦʥʦʤʠʯʝʩʢʠʡè ʬʠʢʩʠʨʫʝʪ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦʝ ʩʦʯʝʪʘʥʠʝ ½ ʝʜʳ ʠ ʚʠʥʘ 

ʚ ʪʫʨʠʩʪʩʢʠʭ ʧʨʘʢʪʠʢʘʭ ʤʥʦʛʠʭ ʩʪʨʘʥ ʠ ʨʝʛʠʦʥʦʚ ʤʠʨʘ.  

ʗʚʣʷʷʩʴ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʤ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʢʣʶʯʘʶʱʠʭ 

ʬʠʣʦʩʦʬʩʢʦʝ, ʢʫʣʴʪʫʨʦʣʦʛʠʯʝʩʢʦʝ, ʩʦʮʠʘʣʴʥʦʝ, ʵʢʦʥʦʤʠʯʝʩʢʦʝ, ʘʥʪʨʦʧʦʣʦʛʠʯʝʩʢʦʝ ʠ 

ʠʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʵʥʦʛʘʩʪʨʦʥʦʤʠʯʝʩʢʠʡ ʪʫʨʠʟʤ ʠʤʝʝʪ ʦʪʯʝʪʣʠʚʦ ʚʳʨʘʞʝʥʥʫʶ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʫʶ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʧʨʝʜʤʝʪʥʫʶ ʦʙʣʘʩʪʴ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʨʘʟʚʠʪʠʝʤ 

ʛʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ, ʧʦʜʛʦʪʦʚʣʝʥʥʦʝ UNWTO, ʢʦʥʩʪʘʪʠʨʫʝʪ, ʯʪʦ ʪʝʨʨʠʪʦʨʠʷ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʛʘʩʪʨʦʥʦʤʠʠ, ʧʦʪʦʤʫ ʯʪʦ ʣʘʥʜʰʘʬʪʳ ʤʝʩʪʘ ʥʘʟʥʘʯʝʥʠʷ, ʢʫʣʴʪʫʨʘ, 

ʧʨʦʜʫʢʪʳ, ʪʝʭʥʦʣʦʛʠʠ ʠ ʙʣʶʜʘ ʦʧʨʝʜʝʣʷʶʪ ʝʛʦ ʢʫʣʠʥʘʨʥʫʶ ʠʜʝʥʪʠʯʥʦʩʪʴ ʠ ʜʦʣʞʥʳ 

ʙʳʪʴ ʯʘʩʪʴʶ ɼʅʂ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ, ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʧʦʩʝʪʠʪʝʣʷʤ [8, ʩ.9]. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʵʥʦʛʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ 

ʩʪʝʧʝʥʴ ʢʦʤʙʠʥʘʪʦʨʥʦʩʪʠ ½ ʩʦʧʨʷʞʝʥʥʦʩʪʠ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʪʫʨʠʟʤʘ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʩ ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʤ, ʩʝʣʴʩʢʠʤ, ʩʦʙʳʪʠʡʥʳʤ ʠ ʬʝʩʪʠʚʘʣʴʥʳʤ.  

ɻʝʦʛʨʘʬʠʯʝʩʢʠʡ (ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʡ) ʧʦʜʭʦʜ ʢ ʠʟʫʯʝʥʠʶ ʦʙʲʝʢʪʦʚ, ʷʚʣʝʥʠʡ ʠ 

ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʤʢʘʭ ʵʥʦʛʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʠʚʷʟʢʝ ʢ 

ʪʝʨʨʠʪʦʨʠʠ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʝʨʘʨʭʠʠ ½ ʛʣʦʙʘʣʴʥʦʛʦ, ʤʘʢʨʦ-, 

ʤʝʟʦ- ʠ ʤʠʢʨʦ-ʨʝʛʠʦʥʘʣʴʥʦʛʦ, ʣʦʢʘʣʴʥʦʛʦ (ʪʦʧʦʣʦʛʠʯʝʩʢʦʛʦ).  ʇʨʘʚʦʚʦʡ ʘʩʧʝʢʪ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ʠʣʠ ʧʨʦʜʫʢʪʘ ʩʚʷʟʘʥ ʩ 

ʩʠʩʪʝʤʦʡ ʟʘʱʠʱʝʥʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ ʠʭ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (PDO) ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʫʢʘʟʘʥʠʡ (PGIS) ʠ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ 

ʚʠʥ, ʦʧʨʝʜʝʣʷʝʤʦʝ ʫʥʠʢʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʩʨʝʜʳ ʢʦʥʢʨʝʪʥʦʡ 

ʤʝʩʪʥʦʩʪʠ. ʇʦʜʦʙʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʯʘʩʪʦ ʧʦʟʠʮʠʦʥʠʨʫʶʪʩʷ ʢʘʢ ʧʦʧʫʣʷʨʥʳʝ 

ʤʘʨʰʨʫʪʳ ʵʥʦʛʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ [9]. ɻʝʦʛʨʘʬʠʯʥʦʩʪʴ ʧʨʠʩʫʱʘ ʚ ʮʝʣʦʤ 

ʢʫʣʴʪʫʨʝ ʧʠʪʘʥʠʷ ʪʫʨʠʩʪʩʢʠʭ ʜʝʩʪʠʥʘʮʠʡ, ʘ ʪʘʢʞʝ ʛʘʩʪʨʦʥʦʤʠʯʝʩʢʠʤ ʦʙʨʘʟʘʤ 

ʪʝʨʨʠʪʦʨʠʠ ʠ ʠʭ ʙʨʝʥʜʘʤ, ʩ ʢʦʪʦʨʳʤʠ ʪʫʨʠʩʪ ʟʥʘʢʦʤʠʪʩʷ ʚʦ ʚʨʝʤʷ ʧʫʪʝʰʝʩʪʚʠʷ [10]. 

ʇʦʢʘʟʘʪʝʣʴʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʘʧʨʦʙʠʨʦʚʘʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʩʝʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʛʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʚʳʩʪʫʧʘʶʪ 

ʩʨʘʚʥʠʪʝʣʴʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ (ʩʨʘʚʥʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʦʪʥʦʰʝʥʠʠ 

ʧʨʝʦʙʣʘʜʘʶʱʠʭ ʪʠʧʦʚ ʧʠʪʘʥʠʷ, ʩʧʦʩʦʙʦʚ ʦʙʨʘʙʦʪʢʠ ʧʨʦʜʫʢʪʦʚ, ʢʦʥʢʫʨʝʥʪʥʳʭ 

ʧʦʟʠʮʠʡ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʵʥʦʛʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʠ ʪ.ʜ.), ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ 

(ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʮʝʥʪʨʦʚ ʠ ʤʘʨʰʨʫʪʦʚ) ʠ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʡ 

(ʩʦʩʪʘʚʣʝʥʠʝ ʧʦʨʪʨʝʪʦʚ ʫʯʘʩʪʥʠʢʦʚ ʵʥʦʛʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʠ ʜʨ.). 

ɺ ʂʨʳʤʫ ʛʘʩʪʨʦʥʦʤʠʯʝʩʢʠʡ ʠ ʚʠʥʥʳʡ ʪʫʨʠʟʤ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ 

ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʡ ʢʫʧʘʣʴʥʦ-

ʧʣʷʞʥʦʡ ʨʝʢʨʝʘʮʠʠ ʠ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʣʝʯʝʥʠʷ. ɺ 2021 ʛ. ʥʘ 27-ʦʤ 

ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʪʫʨʠʩʪʩʢʦʤ ʬʦʨʫʤʝ çʆʪʜʳʭ Leisure 2021è, ʧʨʦʭʦʜʠʚʰʝʤ ʚ ʛ. 

ʄʦʩʢʚʘ, ʵʥʦʛʘʩʪʨʦʥʦʤʠʯʝʩʢʠʡ ʪʫʨʠʟʤ ʙʳʣ ʟʘʷʚʣʝʥ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʢʫʨʦʨʪʦʚ ʠ 

ʪʫʨʠʟʤʘ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ʢʘʢ ʦʜʥʦ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʫʨʠʩʪʠʯʝʩʢʠʭ 

ʥʘʧʨʘʚʣʝʥʠʡ, ʟʘʜʘʶʱʠʤ ʥʦʚʳʝ ʪʨʝʥʜʳ ʚ ʟʥʘʢʦʤʩʪʚʝ ʩ ʨʝʛʠʦʥʦʤ [11]. ɹʳʣʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʝʪʦʜʦʣʦʛʠʷ ʥʦʚʦʛʦ ʢʦʣʴʮʝʚʦʛʦ ʤʘʨʰʨʫʪʘ çɺʠʥʥʘʷ ʜʦʨʦʛʘ ʂʨʳʤʘè, 



 

ʊɽʈʈʀʊʆʈʀɸʃʔʅɸʗ ʉʊʈʋʂʊʋʈɸ  

ʕʅʆɻɸʉʊʈʆʅʆʄʀʏɽʉʂʆɻʆ ʊʋʈʀɿʄɸ ɺ ʂʈʓʄʋ 
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ʦʙʲʝʜʠʥʷʶʱʘʷ 30 ʚʠʥʥʳʭ ʭʦʟʷʡʩʪʚ; ʦʪʤʝʯʝʥʳ ʧʦʷʚʠʚʰʠʝʩʷ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʘʨʢʠ 

«WINEPARK» (ʛ. ʗʣʪʘ) ʠ ʚʠʥʥʳʡ ʧʘʨʢ çɼʦʣʠʥʘ ʉʚʷʪʦʛʦ ʉʘʚʚʳè (ʛ. ʉʫʜʘʢ), 

ʧʦʜʚʝʜʝʥʳ ʠʪʦʛʠ ʵʥʦʛʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ ʬʝʩʪʠʚʘʣʷ çʅʦʷʙʨʴʬʝʩʪè, ʧʨʠʥʷʚʰʝʛʦ ʚ 
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ɺ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʨʘʟʚʠʪʠʷ ʵʥʦʛʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʚ ʂʨʳʤʫ ʧʨʝʜʩʪʘʚʣʝʥ ʩʣʘʙʦ. ʀʟ ʨʘʙʦʪ, 

ʧʦʩʚʷʱʝʥʥʳʭ ʠʟʫʯʝʥʠʶ ʬʘʢʪʦʨʦʚ ʝʛʦ ʨʘʟʚʠʪʠʷ, ʩʣʝʜʫʝʪ ʫʧʦʤʷʥʫʪʴ ʩʪʘʪʴʶ ɼʫʛʘʨʝʥʢʦ 

ʀ.ɸ., ʚ ʢʦʪʦʨʦʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʨʝʩʪʦʨʘʥʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʂʨʳʤʘ [12]. ʆʮʝʥʠʚʘʷ ʝʛʦ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ 

ʛʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʚ ʨʝʛʠʦʥʝ, ʘʚʪʦʨ ʚʳʷʚʠʣ ʨʷʜ ʧʨʦʙʣʝʤ, ʩʦʭʨʘʥʷʶʱʠʭ 

ʩʚʦʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʧʦ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ½ ʦʪʩʫʪʩʪʚʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʨʝʩʪʦʨʘʥʥʳʭ ʪʫʨʦʚ; ʥʝʩʠʩʪʝʤʘʪʠʯʝʩʢʫʶ ʠ ʥʝʵʬʬʝʢʪʠʚʥʫʶ ʨʘʙʦʪʫ ʨʝʩʪʦʨʘʥʦʚ ʠ 

ʪʫʨʦʧʝʨʘʪʦʨʦʚ, ʧʨʦʜʚʠʛʘʶʱʠʭ ʛʘʩʪʨʦʪʫʨʳ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ, ʩʝʟʦʥʥʦʩʪʴ; ʥʝʜʦʩʪʘʪʦʢ ʩʧʝʮʠʘʣʠʩʪʦʚ ʨʝʩʪʦʨʘʥʥʦʛʦ 

ʩʝʨʚʠʩʘ. ɺ ʢʦʣʣʝʢʪʠʚʥʦʡ ʤʦʥʦʛʨʘʬʠʠ çʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʚʠʜʳ ʪʫʨʠʟʤʘ ʚ 

ʂʨʳʤʫ: ʩʦʩʪʦʷʥʠʝ, ʧʨʦʙʣʝʤʳ, ʧʝʨʩʧʝʢʪʠʚʳ» (2021) ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʚʘʞʥʝʡʰʝʛʦ 

ʬʘʢʪʦʨʘ ʨʘʟʚʠʪʠʷ ʚʠʥʥʦʛʦ ʪʫʨʠʟʤʘ, ʘ ʠʤʝʥʥʦ, ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʨʳʤʩʢʦʛʦ 

ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʠ ʚʠʥʦʜʝʣʠʷ [1]. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʠʣʩʷ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʵʥʦʛʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʚ ʂʨʳʤʫ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʧʣʘʥʦʚ ʧʝʨʩʧʝʢʪʠʚʥʦʡ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ.  
 

ʀɿʃʆɾɽʅʀɽ ʆʉʅʆɺʅʆɻʆ ʄɸʊɽʈʀɸʃɸ 

 

ɻʝʦʛʨʘʬʠʷ ʵʥʦʛʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʚ ʂʨʳʤʫ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʬʘʢʪʦʨʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʘʞʥʝʡʰʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʧʨʠʨʦʜʥʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ (ʫʥʠʢʘʣʴʥʳʝ ʧʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʤʝʩʪʥʳʭ ʧʨʦʜʫʢʪʦʚ (ʩʧʝʮʠʘʣʠʪʝʪʦʚ) ʠ ʚʠʥ); ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ 

(ʩʦʩʪʦʷʥʠʝ ʠ ʨʘʟʤʝʱʝʥʠʝ ʩʠʩʪʝʤʳ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ); ʠʩʪʦʨʠʯʝʩʢʠʤ (ʤʠʬʳ ʠ 

ʣʝʛʝʥʜʳ ʦ ʧʨʦʜʫʢʪʘʭ, ʙʣʶʜʘʭ, ʚʠʥʝ); ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʤ (ʪʨʘʜʠʮʠʠ ʠ ʦʙʳʯʘʠ 

ʧʦʪʨʝʙʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʙʣʶʜ ʠ ʚʠʥʘ ʚ ʂʨʳʤʫ); ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ (ʤʦʜʘ ʥʘ 

ʪʫ ʠʣʠ ʠʥʫʶ ʢʫʭʥʶ; ʩʪʝʨʝʦʪʠʧʳ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʪʫʨʠʩʪʦʚ ʠ ʜʨ.). ɻʣʘʚʥʳʤ 

ʛʝʥʝʨʠʨʫʶʱʠʤ ʬʘʢʪʦʨʦʤ ʦʩʪʘʝʪʩʷ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʩʧʨʦʩ ʠ ʝʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʴ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʫʨʦʚʝʥʴ ʤʦʪʠʚʘʮʠʠ ʢ 

ʵʥʦʛʘʩʪʨʦʥʦʤʠʯʝʩʢʠʤ ʪʫʨʘʤ ʠ ʩʪʝʧʝʥʴ ʘʪʪʨʘʢʪʠʚʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʫʨʠʩʪʩʢʠʭ 

ʜʝʩʪʠʥʘʮʠʡ.  

ɺʣʠʷʥʠʝ ʧʨʠʨʦʜʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʦʩʦʙʝʥʥʦ ʥʘʛʣʷʜʥʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ 

ʨʘʟʚʠʪʠʠ ʚʠʥʥʦʛʦ ʩʝʛʤʝʥʪʘ ʪʫʨʠʩʪʩʢʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ ʂʨʳʤʘ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʛʝʦʛʨʘʬʠʷ ʚʠʥʥʳʭ ʪʫʨʦʚ ʠ ʵʢʩʢʫʨʩʠʡ ʩ ʜʝʛʫʩʪʘʮʠʷʤʠ ʩʦʚʧʘʜʘʝʪ ʩ 

ʨʝʛʠʦʥʘʤʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚʠʥʦʛʨʘʜʘ ʠ ʝʛʦ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ. ɺ 

ʖʞʥʦʙʝʨʝʞʥʦʡ ʟʦʥʝ, ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʩʚʝʨʭʨʘʥʥʠʭ, ʧʦʟʜʥʠʭ ʠ 

ʦʯʝʥʴ ʧʦʟʜʥʠʭ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʘʭʘʨʘ, ʧʨʦʠʟʚʦʜʷʪ ʣʫʯʰʠʝ 

ʥʘ ʧʦʩʪʩʦʚʝʪʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʫʩʢʘʪʥʳʝ ʚʠʥʘ, ʧʦʨʪʚʝʡʥʳ ʠ ʤʘʜʝʨʫ [13]. ʕʢʩʢʫʨʩʠʠ 

ʩ ʜʝʛʫʩʪʘʮʠʝʡ ʧʨʘʢʪʠʢʫʶʪ ʤʥʦʛʠʝ ʚʠʥʦʜʝʣʴʯʝʩʢʠʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 
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ʥʘʠʙʦʣʴʰʠʤʠ ʦʙʲʝʤʘʤʠ ʵʢʩʢʫʨʩʠʦʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʪʣʠʯʘʝʪʩʷ ʌɻʋʇ çʇɸʆ 

çʄʘʩʩʘʥʜʨʘè (ʛ. ʗʣʪʘ, ʛ. ɸʣʫʰʪʘ). ɺ ʇʨʝʜʛʦʨʥʦʡ ʟʦʥʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʫʢʨʳʚʥʳʝ 

ʣʘʥʜʰʘʬʪʳ ʚʠʥʦʛʨʘʜʥʠʢʦʚ ʨʘʥʥʠʭ ʩʨʦʢʦʚ ʩʦʟʨʝʚʘʥʠʷ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 

ʰʘʤʧʘʥʩʢʠʭ ʠ ʢʦʥʴʷʯʥʳʭ ʚʠʥʦʤʘʪʝʨʠʘʣʦʚ. ɺʠʥʥʳʡ ʪʫʨʠʟʤ ʧʦʣʫʯʠʣ ʨʘʟʚʠʪʠʝ ʚ 

ʉʝʚʘʩʪʦʧʦʣʝ (ʟʘʚʦʜ ʰʘʤʧʘʥʩʢʠʭ ʚʠʥ çɿʦʣʦʪʘʷ ʙʘʣʢʘè, ʚʠʥʦʜʝʣʴʯʝʩʢʦʝ ʧʨʝʜʧʨʠʷʪʠʝ 

çʋʩʘʜʴʙʘ ʇʝʨʦʚʩʢʠʭè, ʟʘʚʦʜ ʤʘʨʦʯʥʳʭ ʚʠʥ çʀʥʢʝʨʤʘʥè), ʌʝʦʜʦʩʠʠ (çɿʘʚʦʜ 

ʤʘʨʦʯʥʳʭ ʚʠʥ ʂʦʢʪʝʙʝʣʴè), ʅʦʚʦʤ ʉʚʝʪʝ (ʟʘʚʦʜ ʰʘʤʧʘʥʩʢʠʭ ʚʠʥ çʅʦʚʳʡ ʉʚʝʪè), 

ʉʫʜʘʢʝ (ʚʠʥʦʜʝʣʴʯʝʩʢʦʝ ʧʨʝʜʧʨʠʷʪʠʝ çʉʦʣʥʝʯʥʘʷ ʜʦʣʠʥʘè). ɺ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ʉʪʝʧʥʦʡ ʟʦʥʳ ʚ ʩʚʷʟʠ ʩ ʫʪʝʧʣʷʶʱʠʤ ʵʬʬʝʢʪʦʤ ʤʦʨʷ ʤʦʛʫʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʩʪʦʣʦʚʳʝ 

ʙʝʣʳʝ ʚʠʥʘ ʚʩʝʭ ʤʘʨʦʢ, ʢʨʝʧʢʠʝ ʙʝʣʳʝ ʠ ʢʨʘʩʥʳʝ ʩʪʦʣʦʚʳʝ ʚʠʥʘ, ʜʝʩʝʨʪʥʳʝ 

ʦʨʜʠʥʘʨʥʳʝ ʚʠʥʘ ʠ ʤʘʨʦʯʥʳʝ ʧʦʨʪʚʝʡʥʳ. ʇʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʦʟʥʘʤʝʥʦʚʘʣʦʩʴ 

ʧʦʷʚʣʝʥʠʝʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʯʘʩʪʥʳʭ ʚʠʥʦʜʝʣʝʥ ʚ ʉʘʢʩʢʦʤ, ɹʘʭʯʠʩʘʨʘʡʩʢʦʤ ʠ 

ʉʠʤʬʝʨʦʧʦʣʴʩʢʠʭ ʨʘʡʦʥʘʭ, ʧʨʝʜʣʘʛʘʶʱʠʭ ʪʫʨʠʩʪʘʤ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʵʥʦʛʘʩʪʨʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʛʨʘʤʤʳ.  

ɺ ʩʦʩʪʘʚʣʝʥʥʦʡ ʚ 2020 ʛ. çɻʘʩʪʨʦʥʦʤʠʯʝʩʢʦʡ ʢʘʨʪʝ ʂʨʳʤʘè (ʘʚʪʦʨ ʧʨʦʝʢʪʘ 

ɺʦʟʥʘʷ ʉ.ʄ.) ʦʙʦʟʥʘʯʝʥʳ ʢʨʳʤʩʢʠʝ ʛʘʩʪʨʦʥʦʤʠʯʝʩʢʠʝ ʩʧʝʮʠʘʣʠʪʝʪʳ ʚ ʨʘʟʨʝʟʝ 

ʯʝʪʳʨʝʭ ʨʝʛʠʦʥʦʚ ʂʨʳʤʘ [14]: 

½ ʖʞʥʦʙʝʨʝʞʥʳʡ ʨʝʛʠʦʥ: ʛʨʘʥʘʪ, ʷʣʪʠʥʩʢʠʡ ʣʫʢ, ʠʥʞʠʨ, ʦʣʠʚʢʠ, ʚʠʥʦʛʨʘʜ, 

ʮʝʟʘʨʩʢʠʡ ʛʨʠʙ, ʩʫʤʘʭ, ʭʫʨʤʘ, ʨʦʟʤʘʨʠʥ; 

½ ɺʦʩʪʦʯʥʳʡ ʨʝʛʠʦʥ: ʙʘʨʘʙʫʣʷ, ʭʘʤʩʘ (ʘʥʯʦʫʩ), ʢʘʧʝʨʩʳ, ʢʫʤʳʩ, ʪʝʨʥ, 

ʩʝʣʠʪʨʷʥʢʘ, ʬʘʟʘʥ, ʫʣʠʪʢʘ ʚʠʥʦʛʨʘʜʥʘʷ; 

½ ɿʘʧʘʜʥʳʡ ʨʝʛʠʦʥ: ʙʫʟʘ, ʢʘʪʳʢ, ʢʨʳʤʩʢʘʷ ʢʘʤʙʘʣʘ, ʢʝʬʘʣʴ, ʢʨʝʚʝʪʢʘ, ʨʘʧʘʥʘ, 
ʤʠʜʠʷ, ʫʩʪʨʠʮʘ ʢʨʳʤʩʢʘʷ, ʨʦʟʦʚʘʷ ʩʦʣʴ, ʤʠʥʝʨʘʣʴʥʘʷ ʩʘʢʩʢʘʷ ʚʦʜʘ, ʤʘʩʣʦ 

ʚʠʥʦʛʨʘʜʥʦʡ ʢʦʩʪʦʯʢʠ, ʩʦʣʝʨʦʩ (ʤʦʨʩʢʘʷ ʬʘʩʦʣʴ), ʷʥʪʳʢ; 

½ ʎʝʥʪʨʘʣʴʥʳʡ ʠ ʉʝʚʝʨʥʳʡ ʂʨʳʤ: ʚʘʣʴʜʰʥʝʧ, ʧʝʨʝʧʝʣʢʘ, ʛʨʝʮʢʠʡ ʦʨʝʭ, ʢʠʟʠʣ, 
ʣʘʚʘʥʜʘ, ʢʨʳʤʩʢʘʷ ʨʦʟʘ, ʘʡʚʘ, ʰʝʣʢʦʚʠʮʘ.  

ʆʪʤʝʯʝʥʥʳʝ ʩʧʝʮʠʘʣʠʪʝʪʳ ʦʧʨʝʜʝʣʷʶʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʣʦʢʘʣʴʥʳʭ 

ʢʫʭʦʥʴ, ʚʢʣʶʯʘʷ ʩʦʩʪʘʚ ʠʥʛʨʝʜʠʝʥʪʦʚ ʠ ʩʧʦʩʦʙʳ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʙʣʶʜ.  

ʉʦʩʪʦʷʥʠʝ ʠ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʨʝʩʪʦʨʘʥʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʂʨʳʤʘ ʩʣʝʜʫʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʬʘʢʪʦʨ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʫʨʦʚʝʥʴ ʦʨʛʘʥʠʟʘʮʠʠ ʧʠʪʘʥʠʷ ʪʫʨʠʩʪʦʚ ʚ 

ʂʨʳʤʫ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʘʯʝʩʪʚʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʪʫʨʠʩʪʩʢʦʛʦ ʧʨʦʜʫʢʪʘ, ʘ ʪʘʢʞʝ ʢʘʢ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʵʥʦʛʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ 

ʪʫʨʠʟʤʘ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʠʥʘʤʠʢʘ ʩʠʩʪʝʤʳ ʨʝʩʪʦʨʘʥʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʧʦʣʥʦʡ ʤʝʨʝ 

ʦʪʨʘʞʘʝʪ ʠʟʤʝʥʝʥʠʷ ʚ ʦʙʱʝʤ ʩʦʩʪʦʷʥʠʠ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ ʠ ʨʝʛʠʦʥʘ ʠ ʬʠʢʩʠʨʫʝʪ 

ʚʣʠʷʥʠʝ ʥʦʚʳʭ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʭ ʚʳʟʦʚʦʚ. ʊʘʢ, ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʋʢʨʘʠʥʳ ʵʪʘʧ 

ʩʪʘʙʠʣʴʥʦʛʦ ʨʦʩʪʘ ʵʢʦʥʦʤʠʢʠ ʚ 2007ï2011 ʛʛ. ʦʟʥʘʤʝʥʦʚʘʣʩʷ ʨʦʩʪʦʤ ʯʠʩʣʘ 

ʧʨʝʜʧʨʠʷʪʠʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʚ ʢʫʨʦʨʪʥʳʭ ʤʝʩʪʥʦʩʪʷʭ ʂʨʳʤʘ. ɹʳʩʪʨʘʷ 

ʦʪʜʘʯʘ ʚʣʦʞʝʥʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʩʪʠʤʫʣʠʨʦʚʘʣʘ ʠʥʚʝʩʪʦʨʦʚ ʥʘ ʦʪʢʨʳʪʠʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʨʝʩʪʦʨʘʥʦʚ, ʢʘʬʝ ʠ ʙʘʨʦʚ. ʏʠʩʣʦ ʧʨʝʜʧʨʠʷʪʠʡ ʨʝʩʪʦʨʘʥʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʤʘʢʩʠʤʘʣʴʥʦ ʚʳʨʦʩʣʦ ʩ 2009 ʧʦ 2014 ʛʛ. ʚ ʗʣʪʝ ʠ ʉʫʜʘʢʝ (ʙʦʣʝʝ ʯʝʤ ʚ 4 

ʨʘʟʘ), ɽʚʧʘʪʦʨʠʠ (ʚ 2,3 ʨʘʟʘ) ʠ ʌʝʦʜʦʩʠʠ (ʚ 1,7 ʨʘʟʘ) [12]. ɺʧʦʩʣʝʜʩʪʚʠʠ ʯʠʩʣʦ 

ʦʙʲʝʢʪʦʚ ʨʝʩʪʦʨʘʥʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩʦʢʨʘʱʘʣʦʩʴ ʜʚʘʞʜʳ: ʚ ʧʝʨʠʦʜ ʚʚʝʜʝʥʠʷ ʩʘʥʢʮʠʡ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʟʘ ʩʯʝʪ ʫʭʦʜʘ ʩ ʢʨʳʤʩʢʦʛʦ ʨʳʥʢʘ ʨʷʜʘ ʩʝʪʝʚʳʭ ʨʝʩʪʦʨʘʥʦʚ, ʠ ʚʦ ʚʪʦʨʦʡ 

ʨʘʟ ½ ʧʦʩʣʝ ʚʚʦʜʘ ʘʥʪʠʢʦʚʠʜʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʚ 2020 ʛ. (ʪʘʙʣ. 1).  
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ʊʘʙʣʠʮʘ 1. 

ɼʠʥʘʤʠʢʘ ʯʠʩʣʘ ʧʨʝʜʧʨʠʷʪʠʡ ʨʝʩʪʦʨʘʥʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʂʨʳʤʫ ʚ 2009ï2023 ʛʛ. 

ʈʝʛʠʦʥ ʏʠʩʣʦ ʨʝʩʪʦʨʘʥʦʚ, ʢʘʬʝ, ʙʘʨʦʚ 

2009 2014 2024 

ʈ. ʂʨʳʤ 1438 2067 2233 

ʉʠʤʬʝʨʦʧʦʣʴ 310 371 371 

ɸʣʫʰʪʘ 105 67 101 

ɸʨʤʷʥʩʢ - 20 24 

ɼʞʘʥʢʦʡ 76 48 52 

ɽʚʧʘʪʦʨʠʷ 57 135 278 

ʂʝʨʯʴ 93 131 138 

ʂʨʘʩʥʦʧʝʨʝʢʦʧʩʢ 58 40 27 

ʉʘʢʠ 57 42 26 

ʉʫʜʘʢ 35 125 137 

ʌʝʦʜʦʩʠʷ 93 160 206 

ʗʣʪʘ 100 425 428 

ɹʘʭʯʠʩʘʨʘʡʩʢʠʡ 45 64 89 

ɹʝʣʦʛʦʨʩʢʠʡ 48 40 52 

ɼʞʘʥʢʦʡʩʢʠʡ é 16 15 

ʂʠʨʦʚʩʢʠʡ 33 35 26 

ʂʨʘʩʥʦʛʚʘʨʜʝʡʩʢʠʡ 59 42 30 

ʂʨʘʩʥʦʧʝʨʝʢʦʧʩʢʠʡ é 5 3 

ʃʝʥʠʥʩʢʠʡ 29 48 28 

ʅʠʞʥʝʛʦʨʩʢʠʡ 54 19 27 

ʇʝʨʚʦʤʘʡʩʢʠʡ 19 19 18 

ʈʘʟʜʦʣʴʥʝʥʩʢʠʡ 32 15 15 

ʉʘʢʩʢʠʡ é 40 22 

ʉʠʤʬʝʨʦʧʦʣʴʩʢʠʡ 82 109 71 

ʉʦʚʝʪʩʢʠʡ 20 14 18 

ʏʝʨʥʦʤʦʨʩʢʠʡ 33 37 31 

ʉʝʚʘʩʪʦʧʦʣʴ 199 221 495  

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ ʧʦ ʧʘʩʧʦʨʪʘʤ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʩʢʠʭ ʩʦʚʝʪʦʚ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʦʚ  

ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ʠ ʛ. ʉʝʚʘʩʪʦʧʦʣʴ. 

 

ɺ 2024 ʛ. ʨʝʩʪʦʨʘʥʥʦʝ ʭʦʟʷʡʩʪʚʦ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ʚʢʣʶʯʘʣʦ 2233 ʦʙʲʝʢʪʘ. ʇʦ 

ʘʙʩʦʣʶʪʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ (ʯʠʩʣʦ ʧʦʩʘʜʦʯʥʳʭ ʤʝʩʪ) ʣʠʜʠʨʫʶʪ ʩʪʦʣʠʯʥʳʡ ʛʦʨʦʜ 

ʉʠʤʬʝʨʦʧʦʣʴ ʠ ʢʫʨʦʨʪʥʳʝ ʛʦʨʦʜʘ ʗʣʪʘ ʠ ʌʝʦʜʦʩʠʷ, ʩʘʤʳʝ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ 

ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʨʘʡʦʥʘʭ ʩʪʝʧʥʦʛʦ ʂʨʳʤʘ. ʈʘʩʯʝʪ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦʩʘʜʦʯʥʳʤʠ 

ʤʝʩʪʘʤʠ ʚ ʨʘʩʯʝʪʝ ʥʘ 1000 ʯʝʣ. ʚʳʷʚʠʣ ʩʣʝʜʫʶʱʫʶ ʢʘʨʪʠʥʫ: ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʨʳʤ ʧʨʠ 

ʩʨʝʜʥʝʨʝʩʧʫʙʣʠʢʘʥʩʢʦʤ ʟʥʘʯʝʥʠʠ 62,7 ʤʝʩʪ ʥʘ 1000 ʯʝʣʦʚʝʢ ʩʘʤʫʶ ʚʳʩʦʢʫʶ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʦʩʘʜʦʯʥʳʤʠ ʤʝʩʪʘʤʠ ʠʤʝʶʪ ʉʫʜʘʢ (216,1 ʤʝʩʪ), ʌʝʦʜʦʩʠʷ (161,8 

ʤʝʩʪ) ʠ ʗʣʪʘ (148,1), ʦʯʝʥʴ ʥʠʟʢʫʶ ½ ʛ. ɼʞʘʥʢʦʡ (3,6 ʤʝʩʪ) ʠ ʃʝʥʠʥʩʢʠʡ ʨʘʡʦʥ (7,3 
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ʤʝʩʪ); ʚ ʛ. ʉʝʚʘʩʪʦʧʦʣʴ ʧʦʢʘʟʘʪʝʣʴ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦʩʘʜʦʯʥʳʤʠ ʤʝʩʪʘʤʠ ʩʦʩʪʘʚʣʷʝʪ 

29,4 ʤʝʩʪ ʥʘ 1000 ʯʝʣ.  

ʉʝʪʝʚʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʬʨʘʥʯʘʡʟʠʥʛʦʚʦʛʦ ʪʠʧʘ, ʚ ʨʝʛʠʦʥʝ 

ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʠʮʮʝʨʠʷʤʠ, ʩʫʰʠ-ʙʘʨʘʤʠ, 

ʢʦʬʝʡʥʷʤʠ ʠ ʢʦʥʜʠʪʝʨʩʢʠʤʠ (çʄʝʜʦʙʦʨʳè, çʏʘʦè ʠ ʜʨ.). ɺ ʢʦʥʪʝʢʩʪʝ ʨʘʟʚʠʪʠʷ 

ʛʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʂʨʳʤʘ ʨʝʩʪʦʨʘʥʘʤʠ, ʨʘʩʩʯʠʪʘʥʥʳʤʠ ʥʘ 

VIP-ʢʣʠʝʥʪʫʨʫ (ʥʘʧʨʠʤʝʨ, ʨʝʩʪʦʨʘʥʳ ʵʣʠʪʥʳʭ ʦʪʝʣʝʡ ʗʣʪʳ), ʧʦʢʘ ʥʝʜʦʩʪʘʪʦʯʥʘʷ, 

ʦʱʫʱʘʝʪʩʷ ʪʘʢʞʝ ʥʝʭʚʘʪʢʘ ʢʘʯʝʩʪʚʝʥʥʳʭ ʨʝʩʪʦʨʘʥʦʚ ʘʚʪʦʨʩʢʦʡ ʠ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʢʫʭʥʠ. ʉʨʝʜʠ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʨʠʤʝʨʦʚ ʧʦʩʣʝʜʥʠʭ ½ ʨʝʩʪʦʨʘʥʳ 

ʢʨʳʤʩʢʦʪʘʪʘʨʩʢʦʡ ʢʫʭʥʠ çɼʞʝʚʘʣʴè (ʛ. ɽʚʧʘʪʦʨʠʷ); «ʉʘʣʘʯʠʢè, çɸʣʠʝè (ʛ. 

ɹʘʭʯʠʩʘʨʘʡ); ʢʘʨʘʠʤʩʢʦʡ ½ ʢʘʬʝ çʂʘʨʘʤʘʥè (ʛ. ɽʚʧʘʪʦʨʠʷ); ʝʚʨʝʡʩʢʦʡ ½ ʢʘʬʝ 

çʁʦʩʴʢʠʥ ʢʦʪè (ʛ. ɽʚʧʘʪʦʨʠʷ).  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʠʣʝʥʠʝ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʦʚ 

ʂʨʳʤʘ ʥʘ ʨʘʟʚʠʪʠʠ ʵʥʦʛʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ. ɺ ʛ. ʉʝʚʘʩʪʦʧʦʣʴ ʨʝʘʣʠʟʦʚʘʥʳ 

ʧʨʦʝʢʪʳ ʚʳʩʦʢʦʡ ʢʫʭʥʠ; ʧʦʩ. ɹʘʣʘʢʣʘʚʘ ʧʦʟʠʮʠʦʥʠʨʫʝʪʩʷ ʢʘʢ ʢʨʫʧʥʝʡʰʠʡ ʮʝʥʪʨ 

ʨʳʙʥʦʡ ʢʫʭʥʠ ʚ ʂʨʳʤʫ. ʇʦʤʠʤʦ ʉʝʚʘʩʪʦʧʦʣʷ, ʵʥʦʛʘʩʪʨʦʥʦʤʠʯʝʩʢʫʶ ʩʧʝʮʠʘʣʠʟʘʮʠʶ 

ʠʤʝʶʪ ʌʝʦʜʦʩʠʷ (ʟʘʚʦʜ çɻʦʣʠʮʳʥè, ʧʦʩ. ʅʦʚʳʡ ʉʚʝʪ, ʟʘʚʦʜ ʤʘʨʦʯʥʳʭ ʚʠʥ ʠ ʢʦʥʴʷʢʦʚ 

çʂʦʢʪʝʙʝʣʴè, ʬʝʩʪʠʚʘʣʠ çɹʘʨʘʙʫʣʴʢʘè ʠ WineFeoFest), ʛ. ʗʣʪʘ (ʢʫʭʥʷ ʵʣʠʪʥʳʭ 

ʨʝʩʪʦʨʘʥʦʚ, ʜʝʛʫʩʪʘʮʠʦʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʟʥʘʤʝʥʠʪʦʛʦ ʟʘʚʦʜʘ çʄʘʩʩʘʥʜʨʘè), ʛ. ʉʫʜʘʢ 

(ʆɸʆ çʉʦʣʥʝʯʥʘʷ ʜʦʣʠʥʘè), ʛ. ɽʚʧʘʪʦʨʠʷ (ʢʨʳʤʩʢʦʪʘʪʘʨʩʢʘʷ, ʢʘʨʘʠʤʩʢʘʷ, ʝʚʨʝʡʩʢʘʷ 

ʢʫʭʥʠ, çʄʫʟʝʡ ʚʠʥʘè), ɹʘʭʯʠʩʘʨʘʡʩʢʠʡ ʨʘʡʦʥ (ʢʨʳʤʩʢʦʪʘʪʘʨʩʢʘʷ ʢʫʭʥʷ, 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʘʣʳʝ ʚʠʥʦʜʝʣʴʯʝʩʢʠʝ ʫʩʘʜʴʙʳ).  

ɺ ʨʘʤʢʘʭ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʪʫʨʠʩʪʩʢʦʛʦ ʧʨʦʜʫʢʪʘ ʤʥʦʛʠʝ ʚʠʥʟʘʚʦʜʳ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʵʥʦʛʘʩʪʨʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʛʨʘʤʤʳ (ʥʘʧʨʠʤʝʨ, ʧʨʦʝʢʪ çɺʠʥʦ ʠ ʩʳʨ 

ʉʦʣʥʝʯʥʦʡ ʜʦʣʠʥʳè, ʧʨʦʝʢʪ çʊʝʨʨʫɸʈʊè ʰʘʤʧʘʥʝʨʠʠ çɿʦʣʦʪʘʷ ʙʘʣʢʘè), ʦʨʛʘʥʠʟʫʶʪ 

ʢʚʝʩʪʳ, ʬʝʩʪʠʚʘʣʠ, ʧʨʘʟʜʥʠʢʠ ʠ ʘʥʠʤʘʮʠʦʥʥʳʝ ʧʨʦʛʨʘʤʤʳ («ʄʘʩʩʘʥʜʨʘ, çɿʦʣʦʪʘʷ 

ʙʘʣʢʘ»).  

ʉ ʮʝʣʴʶ ʚʠʟʫʘʣʠʟʘʮʠʠ ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʝʢʪʦʚ ʵʥʦʛʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ 

ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʢʦʤʧʣʝʢʩʥʘʷ ʢʘʨʪʘ (ʨʠʩ. 1). ʅʘ ʥʝʡ ʧʦʣʫʯʠʣʠ ʦʪʨʘʞʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ (ʯʠʩʣʦ ʦʙʲʝʢʪʦʚ ʨʝʩʪʦʨʘʥʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʯʠʩʣʦ 

ʧʦʩʘʜʦʯʥʳʭ ʤʝʩʪ), ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ (ʪʠʧʳ ʢʫʭʥʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ 

ʨʝʩʪʦʨʘʥʘʭ (ʪʘʙʣ. 2); ʦʮʝʥʦʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ (ʘʪʪʨʘʢʪʠʚʥʦʩʪʴ ʨʘʡʦʥʦʚ ʜʣʷ 

ʛʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ ʪʫʨʠʩʪʦʚ ʧʦ ʦʮʝʥʢʘʤ ʵʢʩʧʝʨʪʦʚ-ʯʣʝʥʦʚ ʘʩʩʦʮʠʘʮʠʠ 

çʊʫʨʠʩʪʠʯʝʩʢʠʡ ʘʣʴʷʥʩ ʂʨʳʤʘè ʚ ʛʨʘʜʘʮʠʷʭ çʚʳʩʦʢʘʷè, çʩʨʝʜʥʷʷè, çʥʠʟʢʘʷè). 

ɿʥʘʯʢʘʤʠ ʥʘ ʢʘʨʪʝ ʦʙʦʟʥʘʯʝʥʳ ʤʝʩʪʘ ʧʨʦʚʦʜʠʤʳʭ ʜʝʛʫʩʪʘʮʠʡ (ʩʳʨʦʚ, ʚʠʥ, ʤʠʜʠʡ) ʠ 

ʤʝʩʪʘ ʧʨʦʚʝʜʝʥʠʷ ʬʝʩʪʠʚʘʣʝʡ ʚʠʥʘ ʠ ʝʜʳ. ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʜʪʚʝʨʜʠʣ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʝʛʠʦʥʘʣʴʥʳʝ ʜʠʩʧʨʦʧʦʨʮʠʠ ʚ ʫʨʦʚʥʝ ʨʘʟʚʠʪʠʷ ʵʥʦʛʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ 

ʪʫʨʠʟʤʘ. ʃʠʜʝʨʘʤʠ ʚʳʩʪʫʧʘʶʪ ʗʣʪʠʥʩʢʠʡ ʠ ɸʣʫʰʪʠʥʩʢʠʡ ʛʦʨʦʜʩʢʠʝ ʦʢʨʫʛʘ, 

ɹʘʭʯʠʩʘʨʘʡʩʢʠʡ ʤʫʥʠʮʠʧʘʣʴʥʳʡ ʨʘʡʦʥ ʠ ʛʦʨʦʜ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʉʝʚʘʩʪʦʧʦʣʴ. 

ʉʝʚʝʨʥʳʡ ʂʨʳʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ ʧʦʣʫʦʩʪʨʦʚʘ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʢʨʘʡʥʝ ʩʣʘʙʳʤ ʫʨʦʚʥʝʤ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʦʩʚʦʝʥʥʦʩʪʠ, ʚʢʣʶʯʘʷ 

ʵʥʦʛʘʩʪʨʦʥʦʤʠʯʝʩʢʠʡ ʪʫʨʠʟʤ. 

 

 



 

ʊɽʈʈʀʊʆʈʀɸʃʔʅɸʗ ʉʊʈʋʂʊʋʈɸ  

ʕʅʆɻɸʉʊʈʆʅʆʄʀʏɽʉʂʆɻʆ ʊʋʈʀɿʄɸ ɺ ʂʈʓʄʋ 
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ʊʘʙʣʠʮʘ 2. 

ʉʪʨʫʢʪʫʨʘ ʨʝʩʪʦʨʘʥʦʚ ʂʨʳʤʘ ʧʦ ʪʠʧʘʤ ʢʫʭʥʠ 

ɻʦʨʦʜ, ʨʘʡʦʥ ʏʠʩʣʦ ʨʝʩʪʦʨʘʥʦʚ, ʧʨʝʜʣʘʛʘʶʱʠʭ ʢʫʭʥʶ 

ɽ ʉʄ ʀ ʈ ʋ ʂʊ ʂ ɸ ɽ,ʂ 

ʉʠʤʬʝʨʦʧʦʣʴ 63 15 30 22 13 5 13 29 - 

ɸʣʫʰʪʘ 22 11 16 6 5 - 6 4 - 

ɽʚʧʘʪʦʨʠʷ 29 12 16 6 3 3 3 24 2 

ʂʝʨʯʴ 16 4 14 8 2 1 2 15 - 

ʉʘʢʠ ʠ ʨʘʡʦʥ 13 2 1 4 5 4 2 4 - 

ʉʫʜʘʢ 12 2 6 4 3 1 1 7 - 

ʌʝʦʜʦʩʠʷ 30 9 14 9 3 5 5 8 - 

ʗʣʪʘ 61 39 38 26 10 4 5 17 - 

ɹʘʭʯʠʩʘʨʘʡʩʢʠʡ 6 2 2 13 2 14 2 9 - 

ɹʝʣʦʛʦʨʩʢʠʡ 1 - - 2 - 2 - - - 

ʛ. ɼʞʘʥʢʦʡ ʠ ʨʘʡʦʥ 3 - 1 3 - 1  2 - 

ʂʠʨʦʚʩʢʠʡ 1 1 - - - - - 1 - 

ʂʨʘʩʥʦʛʚʘʨʜʝʡʩʢʠʡ 5 - 1 - - 3 - - - 

ʂʨʘʩʥʦʧʝʨʝʢʦʧʩʢ ʠ ʨʘʡʦʥ 5 - 1 3 - 1 - 2 - 

ʃʝʥʠʥʩʢʠʡ 3 2 2 2 - 1 - 2 - 

ʅʠʞʥʝʛʦʨʩʢʠʡ 4 - - - - 1 - - - 

ʇʝʨʚʦʤʘʡʩʢʠʡ 6 1 1 3 - - - 1 - 

ʈʘʟʜʦʣʴʥʝʥʩʢʠʡ 1 - - - 1 - - - - 

ʉʠʤʬʝʨʦʧʦʣʴʩʢʠʡ 4 2 2 - - 5 1 - - 

ʉʦʚʝʪʩʢʠʡ 3 - 1 - - 4 - - - 

ʏʝʨʥʦʤʦʨʩʢʠʡ 5 2 - 1 - 1 - - - 

ʉʝʚʘʩʪʦʧʦʣʴ 129 60 65 29 8 5 16 42 - 

*  ɽ ½ ʝʚʨʦʧʝʡʩʢʘʷ, ʉʄ ½ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʘʷ, ʀ ½ ʠʪʘʣʴʷʥʩʢʘʷ, ʈ ½ ʨʫʩʩʢʘʷ, ʋ ½ 

ʫʢʨʘʠʥʩʢʘʷ, ʂʊ ½ ʢʨʳʤʩʢʦʪʘʪʘʨʩʢʘʷ, ʂ ½ ʢʘʚʢʘʟʩʢʘʷ, ɸ ½ ʘʟʠʘʪʩʢʘʷ, ɽ,ʂ ½ 

ʝʚʨʝʡʩʢʘʷ, ʢʘʨʘʠʤʩʢʘʷ. 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ. 
 

ʇʦʧʫʣʷʨʥʦʡ ʬʦʨʤʦʡ ʵʥʦʛʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʷʚʣʷʶʪʩʷ ʛʘʩʪʨʦ- ʠ ʚʠʥʥʳʝ 

ʬʝʩʪʠʚʘʣʠ. ʆʥʠ ʦʨʛʘʥʠʟʫʶʪʩʷ ʤʝʩʪʥʳʤʠ ʘʜʤʠʥʠʩʪʨʘʮʠʷʤʠ, ʦʪʝʣʴʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ 

ʠ ʚʠʥʦʜʝʣʴʯʝʩʢʠʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠ ʚʢʣʶʯʘʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʬʦʨʤʘʪʳ ½ ʢʨʫʛʦʚʳʝ 

ʜʝʛʫʩʪʘʮʠʠ, ʤʘʩʪʝʨ-ʢʣʘʩʩʳ, ʢʦʥʢʫʨʩʳ, ʢʚʝʩʪʳ ʠ ʚʠʢʪʦʨʠʥʳ, ʚʳʩʪʘʚʢʠ ʧʨʦʜʫʢʮʠʠ, 

ʚʳʩʪʫʧʣʝʥʠʷ ʪʚʦʨʯʝʩʢʠʭ ʢʦʣʣʝʢʪʠʚʦʚ. ʂ ʯʠʩʣʫ ʪʨʘʜʠʮʠʦʥʥʳʭ ʪʝʤʘʪʠʯʝʩʢʠʭ 

ʬʝʩʪʠʚʘʣʝʡ ʦʪʥʦʩʷʪʩʷ çɺʢʫʩ ʂʨʳʤʘè, çʂʨʳʤ ʥʘ ʪʘʨʝʣʢʝè (ʉʝʚʘʩʪʦʧʦʣʴ), 

çɹʘʨʘʙʫʣʴʢʘè ʠ çWineFeoFestè (ʌʝʦʜʦʩʠʷ), çɺʠʥʦ ʠ ʩʳʨè (ʢʦʤʧʣʝʢʩ Luciano wellness 

& SPA Foros), çʅʦʷʙʨʴʬʝʩʪè (ʗʣʪʘ), çɻʘʩʪʨʦʣʠʩè (ʦʪʝʣʴ çʄʨʠʷè). ʌʝʩʪʠʚʘʣʴʥʦʝ 

ʜʚʠʞʝʥʠʝ ʩʬʦʢʫʩʠʨʦʚʘʥʦ ʚ ʢʫʨʦʨʪʥʳʭ ʛʦʨʦʜʘʭ ʶʞʥʦʡ ʯʘʩʪʠ ʧʦʣʫʦʩʪʨʦʚʘ; 

ʦʙʱʝʩʪʚʝʥʥʦ ʟʥʘʯʠʤʳʝ ʩʦʙʳʪʠʷ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ʂʨʳʤʘ ʦʪʩʫʪʩʪʚʫʶʪ. 

ʆʮʝʥʠʚʘʷ ʩʦʚʨʝʤʝʥʥʫʶ ʪʝʨʨʠʪʦʨʠʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʵʥʦʛʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ 

ʪʫʨʠʟʤʘ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʦʪʩʫʪʩʪʚʠʝ ʚ ʂʨʳʤʫ ʪʘʢʦʡ ʬʦʨʤʳ ʦʨʛʘʥʠʟʘʮʠʠ 
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ʪʫʨʠʩʪʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʢʘʢ ʵʥʦʛʘʩʪʨʦʥʦʤʠʯʝʩʢʠʝ ʪʫʨʠʩʪʩʢʠʝ ʢʦʨʠʜʦʨʳ. 

ʇʦʩʣʝʜʥʠʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʢʦʥʩʦʣʠʜʘʮʠʠ ʪʫʨʠʩʪʩʢʠʭ ʜʝʩʪʠʥʘʮʠʡ ʠ ʙʦʣʝʝ 

ʨʘʚʥʦʤʝʨʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʪʫʨʠʩʪʩʢʠʭ ʧʦʪʦʢʦʚ. ɺ ʯʠʩʣʝ ʢʫʣʴʪʫʨʥʳʭ ʤʘʨʰʨʫʪʦʚ 

ʉʦʚʝʪʘ ɽʚʨʦʧʳ ʚʳʜʝʣʷʶʪʩʷ ʜʚʘ ʪʨʘʥʩʲʝʚʨʦʧʝʡʩʢʠʭ ʵʥʦʛʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ ʢʦʨʠʜʦʨʘ 

½ çɼʫʥʘʡʩʢʠʡ ʚʠʥʥʳʡ ʤʘʨʰʨʫʪè ʠ çʄʘʨʰʨʫʪ ʧʦ ʠʩʪʦʨʠʯʝʩʢʠʤ ʢʘʬʝè [15]. ʈʘʥʝʝ 

ʥʘʤʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩʪʨʫʢʪʫʨʘ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʜʣʷ ʂʨʳʤʘ ʪʝʤʘʪʠʯʝʩʢʠʭ 

ʪʫʨʠʩʪʩʢʠʭ ʢʦʨʠʜʦʨʦʚ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʳʭ ʙʳʣ ʦʧʠʩʘʥ ʚʠʥʥʳʡ (ʵʥʦʛʘʩʪʨʦʥʦʤʠʯʝʩʢʠʡ) 

ʢʦʨʠʜʦʨ [16]: 

½ ɺʦʩʪʦʯʥʘʷ ʦʩʴ (ʧʨʦʪʷʞʝʥʥʦʩʪʴ ½ 72 ʢʤ): ʂʠʨʦʚʩʢʠʡ ʨʘʡʦʥ (ʩ. ʀʟʶʤʦʚʢʘ 

(ɸʣʝʬ-ɺʠʥʘʣʴ-ʂʨʳʤ), ʬʝʨʤʝʨʩʢʠʝ ʪʦʚʘʨʳ (ʤʷʩʥʳʝ ʠ ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ çʅʝʤʝʮʢʦʝ 

ʧʦʜʚʦʨʴʝè) ½ ʉʫʜʘʢ (ʚʠʥʦʜʝʣʴʥʷ çʉʦʣʥʝʯʥʘʷ ʜʦʣʠʥʘè, ɺʠʥʥʳʡ ʧʘʨʢ ʜʦʣʠʥʳ ʉʚʷʪʦʛʦ 

ʉʘʚʚʳ, ʩʳʨʦʚʘʨʥʷ çʊʘʚʨʠʢʘè) ½ ʅʦʚʳʡ ʉʚʝʪ (ɼʦʤ ʰʘʤʧʘʥʩʢʠʡ ʚʠʥ çʅʦʚʳʡ ʉʚʝʪè) 

ʂʦʢʪʝʙʝʣʴ (ʟʘʚʦʜ ʤʘʨʦʯʥʳʭ ʚʠʥ çʂʦʢʪʝʙʝʣʴè), ʉʧʝʮʠʘʣʠʟʘʮʠʷ ½ ʩʫʭʠʝ ʚʠʥʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠʟ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʤʝʩʪʥʳʭ (ʘʚʪʦʭʪʦʥʥʳʭ) ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ ʢʦʢʫʨ ʠ ʢʝʬʝʩʠʷ, 

ʠʛʨʠʩʪʳʝ ʚʠʥʘ. 

½ ʖʞʥʘʷ ʦʩʴ (ʧʨʦʪʷʞʝʥʥʦʩʪʴ ½ 36 ʢʤ): ɸʣʫʰʪʘ (ʩʳʨʦʚʘʨʥʠ çɻʦʨʥʘʷ 

ʩʳʨʦʚʘʨʥʷè, çʏʫʜʥʘʷ ʣʘʚʘʥʜʘè) ½ ʗʣʪʘ (ʚʠʥʦʜʝʣʴʯʝʩʢʠʡ ʢʦʤʙʠʥʘʪ çʄʘʩʩʘʥʜʨʘè, 

çʄʘʛʘʨʘʯè, çWinepark Mriyaè, ʅʠʢʠʪʩʢʠʡ ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ, ʫʩʪʨʠʯʥʦ-ʤʠʜʠʡʥʘʷ 

ʬʝʨʤʘ çʗʭʦʥʪè). ʉʧʝʮʠʘʣʠʟʘʮʠʷ ï ʜʝʩʝʨʪʥʳʝ ʠ ʢʨʝʧʣʸʥʳʝ ʚʠʥʘ ½ ʧʦʨʪʚʝʡʥʳ, ʭʝʨʝʩ, 

ʤʘʜʝʨʘ, ʣʝʛʝʥʜʘʨʥʳʝ ʢʨʳʤʩʢʠʝ ʤʫʩʢʘʪʳ. 

½ ɿʘʧʘʜʥʘʷ ʦʩʴ (ʧʨʦʪʷʞʝʥʥʦʩʪʴ ½ 212 ʢʤ):  ʏʝʨʥʦʤʦʨʩʢʠʡ ʨʘʡʦʥ (ʚʠʥʦʜʝʣʴʥʷ 

«Kalos Limen») ½ ʉʘʢʠ (ʚʠʥʦʜʝʣʴʥʷ çɼʚʘ ʩʝʨʜʮʘè, ʚʠʥʦʜʝʣʴʥʷ çɾʘʢʦʚè) ½ 

ʉʝʚʘʩʪʦʧʦʣʴ (çɿʦʣʦʪʘʷ ɹʘʣʢʘè, ɺʠʥʥʳʡ ʢʣʫʙ çɹʝʣʴʙʝʢè, çɸʨʜʨʶʩ ʖʮʠèʩ, 

ɼʝʛʫʩʪʘʮʠʦʥʥʘʷ ʪʝʨʨʘʩʘ çɻʥʝʟʜʦè, Le K2, ʈʝʤ ɸʢʯʫʨʠʥ, Domaine Lipko, Uppa Winery 

(ʇ. ʐʚʝʮ), ʚʠʥʦʜʝʣʴʥʷ ʆʣʝʛʘ ʈʝʧʠʥʘ, ʋʩʘʜʴʙʘ ʇʝʨʦʚʩʢʠʭ, ʧʘʩʝʢʘ ɺʠʥʦʛʨʘʜʦʚʳʭ, 

ʫʩʘʜʴʙʘ çʄʘʥʛʫʧè (ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʝʩʪʥʳʭ ʵʢʦʧʨʦʜʫʢʪʦʚ), ʀʥʢʝʨʤʘʥʩʢʠʡ ʟʘʚʦʜ 

ʤʘʨʦʯʥʳʭ ʚʠʥ) ï ɹʘʭʯʠʩʘʨʘʡʩʢʠʡ ʨʘʡʦʥ (çAlma Valleyè, ɻʂ çɼʦʤ ɿʘʭʘʨʴʠʥʳʭè, 

«Lucky Winery», «V1VO», «Bogovich Wine & Vineyardè, çʌʦʪʠʩʘʣʴè, çʉʘʪʝʨʘè 

(«Esseè). ʉʧʝʮʠʘʣʠʟʘʮʠʷ ½ ʠʛʨʠʩʪʳʝ ʚʠʥʘ, ʘ ʪʘʢʞʝ ʩʫʭʠʝ ʠ ʧʦʣʫʩʫʭʠʝ ʚʠʥʘ ʠʟ ʪʘʢʠʭ 

ʧʦʧʫʣʷʨʥʳʭ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ, ʢʘʢ ʢʘʙʝʨʥʝ ʩʦʚʠʥʴʦʥ, ʧʠʥʦ ʥʫʘʨ, ʩʦʚʠʥʴʦʥ ʙʣʘʥ, 

ʰʘʨʜʦʥʝ, ʩʠʨʘ, ʤʘʣʴʙʝʢ ʠ ʨʠʩʣʠʥʛ. 

 
ɺʓɺʆɼʓ 

 

ʕʥʦʛʘʩʪʨʦʥʦʤʠʯʝʩʢʠʡ ʪʫʨʠʟʤ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʛʦ ʪʫʨʠʟʤʘ ʚ ʂʨʳʤʫ. ɽʛʦ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʛʦ 

ʬʘʢʪʦʨʘ, ʦʧʨʝʜʝʣʠʚʰʝʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʩʧʝʮʠʘʣʠʟʘʮʠʶ ʠ ʪʨʘʜʠʮʠʦʥʥʫʶ 

ʢʫʣʴʪʫʨʫ ʧʠʪʘʥʠʷ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ. ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʤʝʱʝʥʠʠ ʦʙʲʝʢʪʦʚ 

ʵʥʦʛʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʠʛʨʘʶʪ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʨʝʩʪʦʨʘʥʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʠ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʡ 

ʩʧʨʦʩ, ʦʙʫʩʣʦʚʠʚʰʠʡ ʤʦʪʠʚʘʮʠʶ ʫʯʘʩʪʠʷ ʚ ʵʥʦʛʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ ʪʫʨʠʩʪʩʢʠʭ 

ʧʨʦʛʨʘʤʤʘʭ ʠ ʚʳʙʦʨ ʢʦʥʢʨʝʪʥʳʭ ʪʫʨʠʩʪʩʢʠʭ ʜʝʩʪʠʥʘʮʠʡ.  



 

 

ʗʢʦʚʝʥʢʦ ʀ. ʄ., ʂʘʨʣʦʚ ʃ. ʉ. 

40 

ʊʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʵʥʦʛʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʚ ʂʨʳʤʫ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʝʟʢʠʤʠ ʜʠʩʧʨʦʧʦʨʮʠʷʤʠ ʚ ʨʘʟʤʝʱʝʥʠʠ ʦʙʲʝʢʪʦʚ ʨʝʩʪʦʨʘʥʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ, ʮʝʥʪʨʦʚ ʜʝʛʫʩʪʘʮʠʦʥʥʦʛʦ ʚʠʥʥʦʛʦ ʪʫʨʠʟʤʘ ʠ ʤʝʩʪ ʧʨʦʚʝʜʝʥʠʷ 

ʬʝʩʪʠʚʘʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʇʦʩʪʨʦʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ ʢʘʨʪʳ ʚʳʷʚʠʣʦ ʫʩʪʦʡʯʠʚʦʝ 

ʣʠʜʝʨʩʪʚʦ ʗʣʪʠʥʩʢʦʛʦ ʠ ɸʣʫʰʪʠʥʩʢʦʛʦ ʛʦʨʦʜʩʢʠʭ ʦʢʨʫʛʦʚ, ʛʦʨʦʜʘ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʉʝʚʘʩʪʦʧʦʣʴ ʠ ɹʘʭʯʠʩʘʨʘʡʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ. ʎʝʥʪʨʘʣʴʥʳʝ ʠ 

ʧʝʨʠʬʝʨʠʡʥʳʝ ʨʘʡʦʥʳ ʧʦʣʫʦʩʪʨʦʚʘ ʦʮʝʥʠʚʘʶʪʩʷ ʢʘʢ ʨʘʡʦʥʳ, ʠʤʝʶʱʠʝ ʥʠʟʢʠʡ 

ʫʨʦʚʝʥʴ ʘʪʪʨʘʢʪʠʚʥʦʩʪʠ ʜʣʷ ʫʯʘʩʪʥʠʢʦʚ ʵʥʦʛʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ.  

ɸʢʪʫʘʣʴʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʨʘʟʚʠʪʠʷ ʵʥʦʛʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʚ ʨʝʛʠʦʥʝ 

ʷʚʣʷʶʪʩʷ ʩʝʟʦʥʥʦʩʪʴ, ʥʝʭʚʘʪʢʘ ʨʝʩʪʦʨʘʥʦʚ ʚʳʩʦʢʦʡ ʠ ʵʪʥʠʯʝʩʢʦʡ ʢʫʭʥʠ, 

ʥʝʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʧʨʦʚʝʜʝʥʠʷ ʬʝʩʪʠʚʘʣʴʥʳʭ ʠ ʩʦʙʳʪʠʡʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ.   

ʇʝʨʩʧʝʢʪʠʚʥʳʤʠ ʬʦʨʤʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ ʪʫʨʠʩʪʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʂʨʳʤʫ 

ʤʦʛʫʪ ʩʪʘʪʴ ʪʝʤʘʪʠʯʝʩʢʠʝ ʪʫʨʠʩʪʩʢʠʝ ʢʦʨʠʜʦʨʳ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʵʥʦʛʘʩʪʨʦʥʦʤʠʯʝʩʢʠʡ ʢʦʨʠʜʦʨ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʘʢʪʫʘʣʠʟʘʮʠʶ ʧʦʪʝʥʮʠʘʣʘ 

ʢʨʳʤʩʢʠʭ ʚʠʥʦʜʝʣʴʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʨʝʩʪʦʨʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʢʦʥʩʦʣʠʜʘʮʠʶ 

ʶʞʥʳʭ, ʚʦʩʪʦʯʥʳʭ ʠ ʟʘʧʘʜʥʳʭ ʨʝʛʠʦʥʦʚ ʂʨʳʤʘ. 
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TERRITORIAL  STRUCTURE  
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Enogastronomical tourism is one of the rapidly developing priority areas of socio-cultural 

tourism in Crimea. Its territorial structure developed under the influence of the natural 

resource factor, which determined the agricultural specialization and traditional food culture 

of the local population. Socio-economic factors and tourist demand play an important role 

in the location of enogastronomical tourism facilities, which led to the motivation to 

participate in enogastronomical tourism programs and the choice of specific tourist 

destinations. 

In Crimea, gastronomic and wine tourism has been considered for a long period as 

additional programs for recreational bathing and beach recreation and spa treatment. 

Currently, this is one of the most promising tourist destinations, setting new trends in 

exploring the region. Tasting tours are practiced by many Crimean wineries, among which 

Massandra (Yalta, Alushta) is distinguished by the largest volumes of excursion services. 

Wine tourism has been developed in Sevastopol (Zolotaya Balka Champagne Factory, 

Perovsky Manor winery, Inkerman Vintage wine factory), Feodosia (Koktebel Vintage 

Wine Factory), Novy Svet (Novy Svet Champagne Factory), Sudak (Solnechnaya Dolina 

winery). 

A comprehensive analytical and synthetic map has been constructed, revealing the territorial 

differentiation of restaurant facilities, types of cuisine, and locations of gastronomic and 

wine tastings. The map shows the steady leadership of the Yalta and Alushta urban districts, 

the federal city of Sevastopol and the Bakhchisarai municipal district. The central and 

peripheral regions of the peninsula are assessed as areas with a low level of attractiveness 

for participants of enogastronomical tourism. 

The current problems of the development of enogastronomical tourism in the region are 

seasonality, the lack of restaurants of high and ethnic cuisine, the unsystematic nature of 

festival and event events. 

Thematic tourist corridors can become promising forms of organization of tourist space in 

Crimea. The enogastronomical corridor is aimed at actualizing the potential of Crimean 

wineries and restaurant facilities and consolidating the southern, eastern and western 

regions of Crimea. 

Keywords: enogastronomical tourism, territorial structure, gastronomic specialization, 

thematic tourist corridor. 



 

 

ʗʢʦʚʝʥʢʦ ʀ. ʄ., ʂʘʨʣʦʚ ʃ. ʉ. 

42 

  

References 

 

1. Specializirovannye vidy turizma v Krymu: sostoyanie, problemy, perspektivy / Pod redakciej 

d.g.n., prof. I.M. Yakovenko. Simferopol': IT «ARIAL», 2021. 288 s. (in Russian) 

2. Ochilova KH.F., Umirova D.S. Gastronomicheskij turizm: teoriya i praktika: uchebnik. Moskva, 

Berlin: Direkt-Media, 2021. 160 s. (in Russian) 

3. Bessiere, J. Local development and heritage: traditional food and cuisine as tourism attractions 

in rural areas // Sociologia Ruralis. 1998. No 38 (1). PP. 21-34.  DOI: 10.1111/1467-9523.00061 

4. Carral E.V., Río M., López Z.  Gastronomy and tourism: socioeconomic and territorial 

implications in Santiago de Compostela-Galiza (NW Spain) // International Journal of 

Environmental Research and Public HealthArticle. 2020. No 17. PP. 61ï73. 

doi:10.3390/ijerph17176173 www.mdpi.com/journal/ijerph 

5. Medina F.X., Leal M.P., Vazques-Medina J.A.  Tourism and Gastronomy // Anthropology of 

food. 2018. No3. PP. 755-779. URL: http://journals.openedition.org/aof/8448 (data 

obrashcheniya: 07.12.2025).  

6. Ehnogastronomicheskij turizm v Rossii: osobennosti i perspektivy. URL: 

https://welcometimes.ru/opinions/enogastronomicheskiy-turizm-v-rossii-osobennosti-i-

perspektivy (data obrashcheniya: 07.12.2025). (in Russian) 

7. 2020 of the World Food Travel Association report. URL: https://worldfoodtravel.org/news-

download-2020-state-of-the-food-travel-industry-report/ (data obrashcheniya: 08.12.2025).  

8. Guidelines for the development of gastronomy Tourism / UNWTO, Madrid,  2019. 44 p. URL: 

https://www.e-unwto.org/doi/book/10.18111/9789284420957 (data obrashcheniya: 08.12.2025).  

9. Milan G.D., Milan Vazquez de la Torre, Rojas H. Analysis of the demand for gastronomic 

tourism in Andalusia (Spain) // Plos ONE. 2021. 16 (2). 23 p.  URL: 

https://www.researchgate.net/publication/349064089_Analysis_of_the_demand_for_gastronom

ic_tourism_in_Andalusia_Spain (data obrashcheniya: 08.12.2025).  

10. Lagusev YU.M., Balynin K.A. Gastronomicheskie brendy kak sredstva prodvizheniya destinacij 

// Servis Plus. 2016. ˉ2. S. 9ï16. (in Russian) 

11. Ehnogastronomicheskij turizm ï odno iz samykh perspektivnykh turisticheskikh napravlenij v 

Krymu ï Vadim Volchenko. URL: https://mtur.rk.gov.ru/articles/c661f60d-7566-4fe0-9103-

a6da6e93d25f (data obrashcheniya: 09.12.2025). (in Russian) 

12. Dugarenko I.A. Restorannoe khozyajstvo Kryma kak faktor razvitiya turizma // Uchenye zapiski 

Tavricheskogo nacional'nogo un-ta. Geografiya. Geologiya. 2018. Tom 4(70). ˉ2. S. 66ï71. (in 

Russian) 
13. Pozachenyuk K, Yakovenko I. Vine landscapes in Crimea: evolution, problems, prospects // 

Miscellanea Geographica - Regional Studies on Development. Vol.22. ˉ2. 2018. PP. 102-108. 

14. Gastronomicheskaya karta Kryma /pod redakciej S.M. Voznoj. Simferopol', 2020. 130 s. (in 

Russian) 
15. Cultural routes of the Council of Europe programme. URL: https://www.coe.int/en/web/cultural-

routes (data obrashcheniya: 6.02.2024) 

16. Yakovenko I.M., Strachkova N.V. Karlov L.S. Tematicheskie turistskie koridory kak forma 

prostranstvennoj organizacii turizma v Krymu // Geopolitika i ehkogeodinamika regionov. 2024. 

Tom 10 (20). Vyp. 1. S. 43ï54. (in Russian). 

 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 21.11.2025 ʛ.



ʋʯʸʥʳʝ ʟʘʧʠʩʢʠ ʂʨʳʤʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ɺ. ʀ. ɺʝʨʥʘʜʩʢʦʛʦ. 

ɻʝʦʛʨʘʬʠʷ. ɻʝʦʣʦʛʠʷ. ʊʦʤ 11 (77). ˉ 4. 2025 ʛ. ʉ. 43ï56. 

43 

ʋɼʂ 911.3.725.515/ 355.59.2 

ʈɽʂʆʅʎɽʇʊʋɸʃʀɿɸʎʀʗ ʆɹʒɽʂʊʆɺ  

ʉɸʅɸʊʆʈʅʆ-ʂʋʈʆʈʊʅʆɻʆ ʂʆʄʇʃɽʂʉɸ ʂʈʓʄɸ:  

ʆʇʓʊ ʇʈʀʄɽʅɽʅʀʗ DEEP MAPPING-ʄɽʊʆɼʀʂʀ 

ɸʥʜʨʶʱʝʥʢʦ ʀ. ɸ. 1, ɺʦʣʦʜʠʥ ɸ. ʅ. 2, ʂʨʘʚʯʝʥʢʦ ʀ. ɺ.3, ʗʢʦʚʣʝʚ ɸ. ʅ.4 

1,2,3,4ʂʨʳʤʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ. ʀ. ɺʝʨʥʘʜʩʢʦʛʦ, ʉʠʤʬʝʨʦʧʦʣʴ, ʈʦʩʩʠʡʩʢʘʷ 

ʌʝʜʝʨʘʮʠʷ 

E-mail: 1winter301@yandex.ru, 2stburah@gmail.com, 3zx3com@gmail.com, 

 4andrey_yakovlev84@list.ru 

 

ɺ ʘʨʩʝʥʘʣʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʢʫʣʴʪʫʨʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ʚʩʸ ʙʦʣʝʝ ʚʘʞʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ 

ɻʀʉ-ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʝʪʦʜʠʢʠ çʛʣʫʙʦʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷè (Deep mapping). ʕʪʠ ʧʦʜʭʦʜʳ ʧʦʟʚʦʣʷʶʪ 

ʙʫʢʚʘʣʴʥʦ ʥʘʥʝʩʪʠ ʥʘ ʢʘʨʪʫ ʥʝ ʪʦʣʴʢʦ ʬʠʟʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ, ʥʦ ʠ ʠʭ ʤʥʦʛʦʩʣʦʡʥʳʝ ʢʫʣʴʪʫʨʥʳʝ 

ʢʦʥʪʝʢʩʪʳ ½ ʠʩʪʦʨʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ, ʨʘʩʩʢʘʟʳ, ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʚʧʝʯʘʪʣʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʤʝʩʪʦʤ. 

ʆʜʥʠʤʠ ʠʟ ʩʘʤʳʭ ʥʘʩʳʱʝʥʥʳʭ ʢʫʣʴʪʫʨʦʣʦʛʠʯʝʩʢʠʤʠ ʩʤʳʩʣʘʤʠ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʩʠʤʚʦʣʦʚ ʂʨʳʤʘ 

ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʳ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʩʦʟʜʘʥʥʳʝ ʚ ʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ. ʉʦʚʨʝʤʝʥʥʘʷ 

ʩʪʨʘʪʝʛʠʷ ʠʭ ʨʝʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʠ ʜʦʣʞʥʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʪʢʨʳʪʳʭ 

ʜʣʷ ʰʠʨʦʢʦʡ ʘʫʜʠʪʦʨʠʠ. ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʪʝʦʨʝʪʠʯʝʩʢʦʤʫ ʦʙʦʩʥʦʚʘʥʠʶ ʨʝʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʠ ʦʙʲʝʢʪʦʚ 

ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʂʨʳʤʘ ʩʦʚʝʪʩʢʦʛʦ ʧʝʨʠʦʜʘ, ʢʘʢ ʢʣʶʯʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʩʦʚʨʝʤʝʥʥʦʡ 

ʛʫʤʘʥʠʪʘʨʥʦʡ ʛʝʦʛʨʘʬʠʠ ʠ ʢʫʣʴʪʫʨʦʣʦʛʠʠ, ʚʢʣʶʯʘʷ ʧʦʩʪʨʦʝʥʠʝ ʧʨʦʪʦʪʠʧʘ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʨʝʩʫʨʩʘ 

ʬʦʨʤʘʪʘ Deep Mapping. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʷ, ʨʝʚʘʣʦʨʠʟʘʮʠʷ, ʦʙʲʝʢʪʳ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʂʨʳʤʘ ʩʦʚʝʪʩʢʦʛʦ ʧʝʨʠʦʜʘ, Deep Mapping, ʢʫʣʴʪʫʨʥʳʡ ʣʘʥʜʰʘʬʪ, ʛʫʤʘʥʠʪʘʨʥʘʷ ʛʝʦʛʨʘʬʠʷ, 

ʢʫʣʴʪʫʨʦʣʦʛʠʷ. 

 

ɺɺɽɼɽʅʀɽ 

 

ʉʦʚʨʝʤʝʥʥʘʷ ʦʙʱʝʩʪʚʝʥʥʘʷ ʛʝʦʛʨʘʬʠʷ ʠ ʢʫʣʴʪʫʨʦʣʦʛʠʷ, ʦʙʨʘʱʘʷʩʴ ʢ ʘʥʘʣʠʟʫ 

ʧʦʩʪʩʦʚʝʪʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ, 

ʚʳʭʦʜʷʱʝʡ ʜʘʣʝʢʦ ʟʘ ʨʘʤʢʠ ʧʨʦʩʪʦʛʦ ʦʧʠʩʘʥʠʷ ʠʣʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʦʙʲʝʢʪʦʚ 

ʩʦʚʝʪʩʢʦʡ ʵʧʦʭʠ. ʕʪʘ ʧʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʛʣʫʙʦʢʦʤ ʦʥʪʦʣʦʛʠʯʝʩʢʦʤ ʠ 

ʵʧʠʩʪʝʤʦʣʦʛʠʯʝʩʢʦʤ ʨʘʟʨʳʚʝ ʤʝʞʜʫ ʩʫʱʝʩʪʚʫʶʱʠʤ ʪʨʘʢʪʦʚʢʘʤʠ ʫʩʪʘʨʝʚʰʠʭ 

ʠʜʝʦʣʦʛʝʤ, ʠʭ ʮʝʥʥʦʩʪʥʳʤʠ ʫʩʪʘʥʦʚʢʘʤʠ ʠ ʥʘʙʣʶʜʘʝʤʦʡ ʨʝʘʣʴʥʦʩʪʴʶ. ʆʙʲʝʢʪʳ 

ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʂʨʳʤʘ ʩʦʚʝʪʩʢʦʛʦ ʧʝʨʠʦʜʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ 

ʫʥʠʢʘʣʴʥʫʶ ʧʦ ʧʣʦʪʥʦʩʪʠ, ʠʩʪʦʨʠʯʝʩʢʦʡ ʤʥʦʛʦʩʣʦʡʥʦʩʪʠ ʠ ʠʜʝʦʣʦʛʠʯʝʩʢʦʡ 

ʥʘʩʳʱʝʥʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʚʳʩʪʫʧʘʷ, ʧʦʞʘʣʫʡ, ʥʘʠʙʦʣʝʝ ʷʨʢʠʤ 

ʧʨʠʤʝʨʦʤ ʪʘʢʦʡ "ʩʦʧʨʦʪʠʚʣʷʶʱʝʡʩʷ" ʨʝʘʣʴʥʦʩʪʠ. ʉʬʦʨʤʠʨʦʚʘʥʥʳʡ ʚ ʣʦʛʠʢʝ 

ʩʦʚʝʪʩʢʦʡ ʙʠʦʧʦʣʠʪʠʢʠ, ʠʤʧʝʨʩʢʦʡ ʨʝʧʨʝʟʝʥʪʘʮʠʠ ʠ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʦʡ ʫʪʦʧʠʠ, ʵʪʦʪ 

ʢʦʤʧʣʝʢʩ ʩʝʛʦʜʥʷ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚ ʫʩʣʦʚʠʷʭ ʨʘʜʠʢʘʣʴʥʦ ʠʟʤʝʥʠʚʰʠʭʩʷ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ, ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʭ 

ʪʨʘʥʩʬʦʨʤʘʮʠʡ [1]. 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ, ʫʥʘʩʣʝʜʦʚʘʥʥʳʝ ʦʪ ʩʦʚʝʪʩʢʦʡ ʨʝʢʨʝʘʮʠʦʥʥʦʡ 

ʛʝʦʛʨʘʬʠʠ, ʦʧʝʨʠʨʫʶʱʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ çʸʤʢʦʩʪʠè, 

çʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠè ʠ çʣʝʯʝʙʥʳʭ ʬʘʢʪʦʨʦʚè, çʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʬʫʥʢʮʠʡ ʣʘʥʜʰʘʬʪʘè, çʨʝʢʨʝʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚè, ʦʢʘʟʳʚʘʶʪʩʷ ʥʝ ʚʩʝʩʠʣʴʥʳʤʠ 
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ʧʝʨʝʜ ʣʠʮʦʤ ʩʝʤʠʦʪʠʯʝʩʢʦʡ ʩʣʦʞʥʦʩʪʠ ʦʙʲʝʢʪʘ [2, 3]. ʆʥʠ ʥʝ ʩʧʦʩʦʙʥʳ ʦʙʲʷʩʥʠʪʴ, 

ʧʦʯʝʤʫ ʟʘʙʨʦʰʝʥʥʳʡ ʠʣʠ ʜʘʞʝ ʨʫʠʥʠʨʦʚʘʥʥʳʡ ʢʦʨʧʫʩ ʩʘʥʘʪʦʨʠʷ ʤʦʞʝʪ ʦʙʣʘʜʘʪʴ 

ʙʦʣʴʰʝʡ ʢʫʣʴʪʫʨʥʦʡ ʟʥʘʯʠʤʦʩʪʴʶ, ʯʝʤ ʜʝʡʩʪʚʫʶʱʠʡ ʩʦʚʨʝʤʝʥʥʳʡ ʦʪʝʣʴ, ʠʣʠ ʢʘʢʠʤ 

ʦʙʨʘʟʦʤ ʧʘʤʷʪʴ ʦ ʬʦʨʤʘʪʝ ʦʪʜʳʭʘ ʠʣʠ ʤʘʩʩʦʚʦʛʦ ʢʫʨʦʨʪʥʦʛʦ ʜʦʩʫʛʘ ʫʰʝʜʰʝʡ ʵʧʦʭʠ 

ʪʨʘʥʩʬʦʨʤʠʨʫʝʪ ʩʦʚʨʝʤʝʥʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʢʫʨʦʨʪʥʦʛʦ ʧʘʨʢʘ.  

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʤʝʭʘʥʠʯʝʩʢʠʡ ʧʝʨʝʥʦʩ ʟʘʧʘʜʥʳʭ ʢʦʥʮʝʧʮʠʡ ʜʞʝʥʪʨʠʬʠʢʘʮʠʠ 

ʠʣʠ ʪʫʨʠʩʪʠʬʠʢʘʮʠʠ ʥʘ ʢʨʳʤʩʢʫʶ ʧʦʯʚʫ ʯʘʩʪʦ ʠʛʥʦʨʠʨʫʝʪ ʩʧʝʮʠʬʠʢʫ ʩʦʚʝʪʩʢʦʛʦ 

ʢʫʨʦʨʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ, ʢʦʪʦʨʳʡ ʥʝ ʙʳʣ ʥʠ ʯʠʩʪʦ ʨʳʥʦʯʥʳʤ, ʥʠ 

ʢʦʨʧʘʨʘʪʠʚʥʳʤ, ʥʠ ʯʠʩʪʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ (ʚ ʟʘʧʘʜʥʦʤ ʧʦʥʠʤʘʥʠʠ), ʘ ʧʨʝʜʩʪʘʚʣʷʣ 

ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʫʶ ʬʦʨʤʫ ʢʘʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʮʠʘʣʴʥʦʛʦ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʘʢ ʠ ʦʩʦʙʦʛʦ ʢʫʨʦʨʪʥʦʛʦ ʢʫʣʴʪʫʨʥʦʛʦ ʣʘʥʜʰʘʬʪʘ. 

ɺ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʚʦʟʥʠʢʘʝʪ ʥʘʩʪʦʷʪʝʣʴʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʨʝʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʠ ð 

ʥʝ ʢʘʢ ʚ ʢʦʩʤʝʪʠʯʝʩʢʦʡ ʩʤʝʥʝ ʪʝʨʤʠʥʦʣʦʛʠʠ, ʘ ʢʘʢ ʚ ʛʣʫʙʦʢʦʡ ʧʝʨʝʩʙʦʨʢʝ 

ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʤʦʜʝʣʝʡ, ʪʨʘʢʪʦʚʢʝ ʫʰʝʜʰʠʭ ʚʤʝʩʪʝ ʩ ʩʦʚʝʪʩʢʦʡ ʵʧʦʭʦʡ ʩʤʳʩʣʦʚ, 

ʟʘʣʦʞʝʥʥʳʭ ʚ ʘʨʭʠʪʝʢʪʫʨʝ, ʧʘʨʢʦʚʳʭ ʟʦʥʘʭ, ʠ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʬʦʨʤʠʨʫʶʱʠʭ ʦʩʦʙʳʡ 

ʪʠʧ ʢʫʨʦʨʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʥʘʩʳʱʝʥʥʦʛʦ ʠʜʝʦʣʦʛʝʤʘʤʠ ʧʨʦʰʝʜʰʝʡ ʵʧʦʭʠ. 

ʈʝʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʷ ʚ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʤʝʪʦʜ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʧʨʝʦʜʦʣʝʪʴ ʪʦ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʥʘʟʳʚʘʶʪ çʢʦʥʮʝʧʪʫʘʣʴʥʳʤ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʝʤè (conceptual misalignment) [4]. ʕʪʦ ʩʦʩʪʦʷʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ çʧʨʦʤʘʭʠʚʘʶʪʩʷè ʤʠʤʦ ʦʙʲʝʢʪʘ, ʩʦʟʜʘʚʘʷ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʩʣʝʧʳʝ ʟʦʥʳ ʠ ʟʘʢʨʳʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ nuanced understanding 

(ʥʶʘʥʩʠʨʦʚʘʥʥʦʛʦ ʧʦʥʠʤʘʥʠʷ) ʩʣʦʞʥʳʭ ʩʦʮʠʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʬʝʥʦʤʝʥʦʚ [5]. ɺ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʣʦʩʢʦʩʪʠ ʨʝʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʷ ʤʦʞʝʪ ʚʳʩʪʫʧʠʪʴ ʧʣʘʮʜʘʨʤʦʤ   ʜʣʷ 

ʘʢʪʫʘʣʠʟʘʮʠʠ ʮʝʥʥʦʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʦʙʲʝʢʪʦʚ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʂʨʳʤʘ ʩʦʚʝʪʩʢʦʛʦ ʧʝʨʠʦʜʘ, ʠʭ ʨʝʚʘʣʦʨʠʟʘʮʠʠ, ʩʦʭʨʘʥʝʥʠʶ ʠ ʧʨʝʜʘʥʠʶ ʦʭʨʘʥʥʦʛʦ 

ʩʪʘʪʫʩʘ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʚ ʘʨʭʠʪʝʢʪʫʨʥʦʤ, ʣʘʥʜʰʘʬʪʥʦʤ, ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʤ 

ʦʪʥʦʰʝʥʠʠ ʦʙʲʝʢʪʘʤ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʨʝʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʷ ʧʨʠʦʙʨʝʪʘʝʪ ʥʘ 

ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ½ çʥʦʚʦʛʦ ʦʩʚʦʝʥʠʷè ʢʫʨʦʨʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʢʨʳʤʩʢʦʛʦ 

ʨʝʛʠʦʥʘ, ʢʦʛʜʘ ʦʙʲʝʢʪʳ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʦʚʝʪʩʢʦʡ ʵʧʦʭʠ, ʟʘʯʘʩʪʫʶ, 

ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʥʦʚʳʤʠ çʭʦʟʷʝʚʘʤʠè ʢʘʢ çʚʝʪʭʘʷ ʩʪʘʨʠʥʘè ʠ/ʠʣʠ ʢʘʢ ʢʦʥʩʪʨʫʢʮʠʠ, 

ʟʘʥʠʤʘʶʱʠʝ ʮʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʤʝʰʘʶʱʠʝ ʥʦʚʦʤʫ ʬʦʨʤʘʪʫ ʝʛʦ ʦʩʚʦʝʥʠʷ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʦʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʟʥʘʥʠʝ ʠ ʧʨʘʢʪʠʢʘ, ʥʘʭʦʜʷʩʴ 

ʚ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʩʚʷʟʢʝ ʩ ʥʘʫʢʘʤʠ ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʮʠʢʣʘ, ʠʤʝʶʪ ʩʦʙʩʪʚʝʥʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʩʬʝʨʝ ʨʝʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʠ ʦʙʲʝʢʪʦʚ ʙʳʣʳʭ ʵʧʦʭ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʦʙʲʝʢʪʦʚ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʂʨʳʤʘ ʩʦʚʝʪʩʢʦʛʦ ʧʝʨʠʦʜʘ. ʉ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʵʪʦ ʥʘʠʙʦʣʝʝ ʧʨʦʛʨʝʩʩʠʚʥʘʷ ʩʬʝʨʘ ʧʨʠʤʝʥʝʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʟʥʘʥʠʷ ʠ ʧʨʘʢʪʠʢʠ ½ ʩʦʚʨʝʤʝʥʥʳʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʢʘʢ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʧʦʩʪʨʦʝʥʠʷ ʤʥʦʛʦʩʣʦʡʥʳʭ, ʨʘʟʣʠʯʥʳʭ ʧʦ ʪʝʤʘʪʠʢʝ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʢʘʢ ʙʘʟʘ ʜʘʥʥʳʭ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʭ 

ʨʘʟʥʦʤʘʩʰʪʘʙʥʦʡ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʧʨʦʙʣʝʤʘʪʠʢʘ ʨʝʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʠ ʦʙʲʝʢʪʦʚ ʩʦʚʝʪʩʢʦʛʦ ʧʝʨʠʦʜʘ ʚʭʦʜʠʪ ʚ ʧʦʣʝ 

ʠʥʪʝʨʝʩʘ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʦʚʨʝʤʝʥʥʦʡ ʛʫʤʘʥʠʪʘʨʥʦʡ ʛʝʦʛʨʘʬʠʠ. 

ʆʜʠʥ ʠʟ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʦʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʛʫʤʘʥʠʪʘʨʥʦʡ ʛʝʦʛʨʘʬʠʠ, ʢʫʣʴʪʫʨʦʣʦʛ 
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ʪʘʢʠʤʠ ʥʘʫʯʥʳʤʠ ʦʙʣʘʩʪʷʤʠ ʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ, ʢʘʢ ʢʦʛʥʠʪʠʚʥʘʷ ʥʘʫʢʘ, ʢʫʣʴʪʫʨʥʘʷ 

ʘʥʪʨʦʧʦʣʦʛʠʷ, ʢʫʣʴʪʫʨʦʣʦʛʠʷ, ʬʠʣʦʣʦʛʠʷ, ʧʦʣʠʪʦʣʦʛʠʷ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ 

ʦʪʥʦʰʝʥʠʷ, ʛʝʦʧʦʣʠʪʠʢʘ ʠ ʧʦʣʠʪʠʯʝʩʢʘʷ ʛʝʦʛʨʘʬʠʷ, ʠʩʢʫʩʩʪʚʦʚʝʜʝʥʠʝ, ʠʩʪʦʨʠʷè [6]. 

ʆʜʥʠʤ ʠʟ ʢʘʥʘʣʦʚ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʛʦ ʛʫʤʘʥʠʪʘʨʥʘʷ ʛʝʦʛʨʘʬʠʷ ʥʘ ʨʘʚʥʦʧʨʘʚʥʦʡ 

ʩ ʜʨʫʛʠʤʠ ʥʘʫʢʘʤʠ ʦʩʥʦʚʝ ʚʢʣʶʯʘʝʪʩʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʠ ʦʙʲʝʢʪʦʚ 

ʧʨʦʰʣʦʛʦ, ʷʚʣʷʝʪʩʷ ʬʘʢʪ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʩʪʠ ʩʘʤʠʭ ʦʙʲʝʢʪʦʚ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʭ ʢʘʢ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʣʦʢʘʣʠʪʝʪʦʚ ʩ ʦʙʱʝʡ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʝʡ ʚ ʤʘʩʰʪʘʙʘʭ ʙʦʣʴʰʝʡ 

ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ.  ɼʨʫʛʠʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʦʙʲʝʢʪʳ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʂʨʳʤʘ ʩʦʚʝʪʩʢʦʛʦ ʧʝʨʠʦʜʘ, ʢʘʢ 

ʣʦʢʘʣʠʪʝʪʳ, ʚ ʩʚʦʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʠ ʚʟʘʠʤʦʩʚʷʟʠ ʬʦʨʤʠʨʫʶʪ ʢʘʨʢʘʩ ʦʩʦʙʦʛʦ ʪʠʧʘ 

ʢʫʣʴʪʫʨʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ½ ʢʫʨʦʨʪʥʦʛʦ ʢʫʣʴʪʫʨʥʦʛʦ ʣʘʥʜʰʘʬʪʘ. ʆʪʤʝʪʠʤ, ʯʪʦ 

ʢʫʣʴʪʫʨʥʳʡ ʣʘʥʜʰʘʬʪ ʚʳʩʪʫʧʘʝʪ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʜʝʬʠʥʠʮʠʡ ʚ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʧʦʣʝ ʛʫʤʘʥʠʪʘʨʥʦʡ ʠ ʢʫʣʴʪʫʨʥʦʡ ʛʝʢʪʦʛʨʘʬʠʠ. ʂʘʢ ʦʪʤʝʯʘʝʪ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʢʫʣʴʪʫʨʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ʈʘʛʫʣʠʥʘ ʄ.ɺ. çéʟʘ ʧʦʩʣʝʜʥʝʝ 

ʜʚʘʜʮʘʪʠʣʝʪʠʝ ʛʝʦʛʨʘʬʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʦʛʘʪʠʣʘʩʴ ʛʝʨʤʝʥʝʚʪʠʯʝʩʢʠʤʠ, 

ʠʥʪʝʨʧʨʝʪʘʪʠʚʥʳʤʠ ʤʝʪʦʜʘʤʠ ʠ ʧʦʜʭʦʜʘʤʠ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʚ 

ʩʦʮʠʦʣʦʛʠʠ, ʘʥʪʨʦʧʦʣʦʛʠʠ, ʬʠʣʦʩʦʬʠʠ ʠ ʧʦʟʚʦʣʠʚʰʠʤʠ ʛʝʦʛʨʘʬʠʠ ʛʦʚʦʨʠʪʴ ʩ ʵʪʠʤʠ 

ʛʫʤʘʥʠʪʘʨʥʳʤʠ ʜʠʩʮʠʧʣʠʥʘʤʠ ʥʘ ʦʜʥʦʤ ʷʟʳʢʝ, ʩʦʭʨʘʥʷʷ ʩʧʝʮʠʬʠʢʫ ʧʨʝʜʤʝʪʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ½ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʢʫʣʴʪʫʨʥʳʡ ʣʘʥʜʰʘʬʪè [7]. ʃʘʚʨʝʥʦʚʘ ʆ.ɸ. 

ʦʧʨʝʜʝʣʷʝʪ ʢʫʣʴʪʫʨʥʳʡ ʣʘʥʜʰʘʬʪ ʢʘʢ çʩʠʩʪʝʤʫ ʤʘʪʨʠʮ ʠ ʢʦʜʦʚ ʢʫʣʴʪʫʨʳ, 

ʚʳʨʘʞʘʶʱʠʭʩʷ ʚ ʟʥʘʢʘʭ ʠ ʩʠʤʚʦʣʘʭ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʳʭ ʩ ʪʝʨʨʠʪʦʨʠʝʡè [8]. 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʨʝʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʠ ʥʝʚʦʟʤʦʞʥʳ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʮʠʬʨʦʚʠʟʘʮʠʷ ʚʳʩʪʫʧʘʝʪ ʧʨʠʦʨʠʪʝʪʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʚʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ ʨʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ, ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʠ ʢʫʣʴʪʫʨʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ, ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʝʤʢʦʩʪʠ, ʧʦʚʩʝʤʝʩʪʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʢʘʢ ʵʢʩʧʝʨʪʥʦʤʫ ʩʦʦʙʱʝʩʪʚʫ, 

ʪʘʢ ʠ ʰʠʨʦʢʠʤ ʩʣʦʷʤ ʥʘʩʝʣʝʥʠʷ. ʇʦ ʤʥʝʥʠʶ, ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ 

ʩʧʦʩʦʙʦʚ ʦʙʥʦʚʣʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʠʥʪʝʨʝʩʘ ʢʘʢ ʰʠʨʦʢʦʡ ʘʫʜʠʪʦʨʠʠ, ʪʘʢ ʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʢ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʤ ʦʙʲʝʢʪʘʤ ʂʨʳʤʘ ʩʦʚʝʪʩʢʦʛʦ ʚʨʝʤʝʥʠ ʷʚʣʷʝʪʩʷ 

ʩʦʟʜʘʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʧʨʦʪʦʪʠʧʘ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʝʩʫʨʩʘ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʣʫʞʠʪʴ ʙʘʟʦʡ ʜʘʥʥʳʭ ʦʙ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʘʭ. ɼʘʥʥʳʡ ʨʝʩʫʨʩ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚ ʬʦʨʤʘʪʝ Deep Mapping (ʜʘʣʝʝ ½ DM), ʩʚʦʝʡ ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʩʪʘʚʠʪ 

ʦʪʦʙʨʘʞʝʥʠʝ ʜʠʥʘʤʠʯʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʠ ʦʪʜʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʥʝʡ. DM-ʬʦʨʤʘʪ ʥʘʧʨʘʚʣʝʥ ʥʘ ʚʠʟʫʘʣʠʟʘʮʠʶ ʤʥʦʞʝʩʪʚʘ ʩʤʳʩʣʦʚ 

ʠ ʠʜʝʥʪʠʯʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʚʦʩʧʨʠʷʪʠʝ ʤʝʩʪʘ ʯʝʣʦʚʝʢʦʤ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ 

ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʩʩʳʣʦʢ, ʢʦʪʦʨʳʝ ʩʦʧʨʦʚʦʞʜʘʶʪ ʠʩʩʣʝʜʫʝʤʳʝ 

ʦʙʲʝʢʪʳ ʠ ʥʘʧʨʘʚʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ ʘʨʭʠʚʘʤ, ʚʠʜʝʦʤʘʪʝʨʠʘʣʘʤ, ʬʦʪʦʛʨʘʬʠʷʤ, 

ʣʠʪʝʨʘʪʫʨʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʠ ʚʦʩʧʦʤʠʥʘʥʠʷʤ ʩʚʠʜʝʪʝʣʝʡ, ʬʦʨʤʠʨʫʷ ʪʝʤ ʩʘʤʳʤ 

ʵʤʦʮʠʦʥʘʣʴʥʦ-ʯʫʚʩʪʚʝʥʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʦʙʲʝʢʪʦʚ. ʇʨʦʪʦʪʠʧ 

ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʨʝʩʫʨʩʘ ʚ DM-ʬʦʨʤʘʪʝ, ʪʘʢ ʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʘʟʫ ʜʘʥʥʳʭ, 

ʚʢʣʶʯʘʶʱʫʶ ʥʝ ʪʦʣʴʢʦ ʩʪʘʥʜʘʨʪʥʳʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʘʨʪʳ, ʥʦ ʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʢʫʣʴʪʫʨʦʣʦʛʠʯʝʩʢʠʭ ʩʚʝʜʝʥʠʡ, ʦʪʨʘʞʘʶʱʠʭ ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʪʦʨʠʠ, ʘʨʭʠʪʝʢʪʫʨʳ ʠ 

ʜʨʫʛʠʝ ʘʩʧʝʢʪʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʩʩʣʝʜʫʝʤʳʭ 

ʦʙʲʝʢʪʦʚ ʩʦʚʝʪʩʢʦʡ ʵʧʦʭʠ [9]. 
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ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʨʝʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʠ ʦʙʲʝʢʪʦʚ 

ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʂʨʳʤʘ ʩʦʚʝʪʩʢʦʛʦ ʧʝʨʠʦʜʘ ʢʘʢ 

ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʫʨʦʨʪʥʦʛʦ ʢʫʣʴʪʫʨʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʛʫʤʘʥʠʪʘʨʥʦʡ ʛʝʦʛʨʘʬʠʠ ʠ ʢʫʣʴʪʫʨʦʣʦʛʠʠ ʧʦʩʨʝʜʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

DM-ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ.   
 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

ʇʦʩʪʨʦʝʥʠʝ ʧʨʦʪʦʪʠʧʘ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʨʝʩʫʨʩʘ ʬʦʨʤʘʪʘ Deep Mapping 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʯʝʨʝʟ ʨʘʟʨʘʙʦʪʢʫ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʩʩʳʣʦʢ ʜʣʷ ʢʘʞʜʦʛʦ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʦʙʲʝʢʪʘ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʦʚʝʪʩʢʦʛʦ ʧʝʨʠʦʜʘ. ɺ ʮʝʣʷʭ ʩʦʟʜʘʥʠʷ 

ʧʨʦʪʦʪʠʧʘ ʙʳʣʦ ʚʳʙʨʘʥʦ ʪʨʠ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʦʙʲʝʢʪʘ ʩʦʚʝʪʩʢʦʛʦ ʧʝʨʠʦʜʘ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʨʝʜʝʣʘʭ ʖɹʂ ½ ʜʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʗʣʪʠʥʩʢʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ 

½ ʩʘʥʘʪʦʨʠʡ çʂʫʨʧʘʪʳè ʠ ʦʪʝʣʴ, ʩʝʤʝʡʥʳʡ ʢʫʨʦʨʪʥʳʡ ʢʦʤʧʣʝʢʩ çʗʣʪʘ-ʀʥʪʫʨʠʩʪè, 

ʘ ʪʘʢʞʝ ʩʘʥʘʪʦʨʠʡ çʂʠʝʚè ʚ ʛʦʨʦʜʝ ɸʣʫʰʪʘ.  ʇʦʩʨʝʜʩʪʚʦʤ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʩʩʳʣʦʢ, 

ʧʨʠʢʨʝʧʣʝʥʥʳʭ ʥʘ ʢʘʨʪʝ ʢ ʚʳʙʨʘʥʥʳʤ ʦʙʲʝʢʪʘʤ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʷʤʦʡ ʜʦʩʪʫʧ ʢ 

ʦʙʣʘʯʥʦʤʫ ʭʨʘʥʠʣʠʱʫ, ʩʦʜʝʨʞʘʱʝʤʫ ʤʘʪʝʨʠʘʣʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʢʫʣʴʪʫʨʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ: ʜʝʪʘʣʷʤʠ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʩʪʠʣʷ, ʜʦʧʦʣʥʝʥʥʳʤʠ 

ʪʨʝʭʤʝʨʥʳʤʠ ʤʦʜʝʣʷʤʠ ʦʙʲʝʢʪʘ, ʦʧʠʩʘʥʠʷʤʠ ʣʘʥʜʰʘʬʪʥʦ-ʧʘʨʢʦʚʦʛʦ ʜʠʟʘʡʥʘ, 

ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ, ʬʦʪʦ- ʠ ʚʠʜʝʦʤʘʪʝʨʠʘʣʘʤʠ, ʠʣʣʶʩʪʨʠʨʫʶʱʠʤʠ 

ʦʩʦʙʝʥʥʦʩʪʠ ʦʪʜʳʭʘ ʠ ʨʘʙʦʪʳ ʦʙʲʝʢʪʘ ʚ ʠʩʪʦʨʠʯʝʩʢʦʤ ʨʘʟʨʝʟʝ, ʧʨʦʯʝʝ. ɺʩʝ ʵʪʠ 

ʤʘʪʝʨʠʘʣʳ ʧʦʤʦʛʫʪ ʫʛʣʫʙʠʪʴ ʧʦʥʠʤʘʥʠʝ ʫʥʠʢʘʣʴʥʦʛʦ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʬʦʨʤʠʨʫʝʤʦʛʦ ʚʦʢʨʫʛ ʦʙʲʝʢʪʘ, ʧʫʪʝʤ ʚʠʟʫʘʣʠʟʘʮʠʠ ʵʣʝʤʝʥʪʦʚ, 

ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʦʪʜʳʭ ʠ ʦʟʜʦʨʦʚʣʝʥʠʝ ʪʠʧʠʯʥʳʝ ʜʣʷ ʩʦʚʝʪʩʢʦʡ ʵʧʦʭʠ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʸʤʢʦʩʪʴ ʧʨʦʪʦʪʠʧʘ ʫʩʠʣʠʚʘʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʪʝʤʘʪʠʯʝʩʢʠʤʠ 

ʩʣʦʷʤʠ ʢʘʨʪ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʚʠʜʝ 

ʘʢʪʠʚʥʳʭ ʩʣʦʚ ʠ ʚʳʧʦʣʥʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʨʦʛʨʘʤʤʳ QGIS ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʢʘʢ ʧʦʩʣʦʡʥʦʛʦ, ʪʘʢ ʠ ʩʦʚʤʝʱʝʥʥʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ ʠ ʦʪʦʙʨʘʞʝʥʠʷ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʝʩʪʥʦʩʪʠ ʣʦʢʘʣʠʟʘʮʠʠ ʚʳʙʨʘʥʥʳʭ ʦʙʲʝʢʪʦʚ. 
 

ʀɿʃʆɾɽʅʀɽ ʆʉʅʆɺʅʆɻʆ ʄɸʊɽʈʀɸʃɸ 

 

ɺ ʦʧʪʠʢʝ ʛʫʤʘʥʠʪʘʨʥʦʡ ʛʝʦʛʨʘʬʠʠ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʝ ʷʚʣʷʝʪʩʷ ʧʘʩʩʠʚʥʳʤ 

ʚʤʝʩʪʠʣʠʱʝʤ ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʠʥʘʤʠʯʥʫʶ, 

ʩʦʮʠʘʣʴʥʦ ʢʦʥʩʪʨʫʠʨʫʝʤʫʶ ʩʠʩʪʝʤʫ ʟʥʘʯʝʥʠʡ, ʩʠʤʚʦʣʦʚ ʠ ʧʨʘʢʪʠʢ. ʉʘʥʘʪʦʨʥʦ-

ʢʫʨʦʨʪʥʳʡ ʢʦʤʧʣʝʢʩ ʂʨʳʤʘ ʩʦʚʝʪʩʢʦʛʦ ʧʝʨʠʦʜʘ ʚ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʚʳʩʪʫʧʘʝʪ ʥʝ 

ʧʨʦʩʪʦ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʘ ʢʘʢ ʩʣʦʞʥʝʡʰʠʡ 

ʛʝʦʢʫʣʴʪʫʨʥʳʡ ʧʘʣʠʤʧʩʝʩʪ. ʂʘʞʜʳʡ ʦʙʲʝʢʪ, ʵʪʦ ʦʩʦʙʳʡ ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʩʣʦʡ ð ʦʪ 

ʵʢʩʧʨʦʧʨʠʠʨʦʚʘʥʥʳʭ ʠʤʧʝʨʘʪʦʨʩʢʠʭ ʜʚʦʨʮʦʚ ʜʦ ʬʫʪʫʨʠʩʪʠʯʝʩʢʠʭ ʤʝʛʘʩʪʨʫʢʪʫʨ 

ʧʦʟʜʥʝʛʦ ʤʦʜʝʨʥʠʟʤʘ ð ʢʦʜʠʨʫʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʠʜʝʦʣʦʛʠʯʝʩʢʫʶ ʜʦʢʪʨʠʥʫ, ʩʦʟʜʘʝʪ 

ʤʦʜʝʣʴ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘʩʪʦʷʱʠʡ ʨʘʟʜʝʣ ʨʘʙʦʪʳ ʧʦʩʚʷʱʝʥ 

ʧʘʨʘʤʝʪʨʘʤ ʨʝʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʠ ʵʪʠʭ ʦʙʲʝʢʪʦʚ, ʘʥʘʣʠʟʫ ʠʭ ʩʪʠʣʠʩʪʠʯʝʩʢʦʡ 

ʵʚʦʣʶʮʠʠ ʠ ʪʦʡ ʨʦʣʠ, ʢʦʪʦʨʫʶ ʦʥʠ ʠʛʨʘʶʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʥʠʢʘʣʴʥʦʛʦ ʢʫʣʴʪʫʨʥʦʛʦ 

ʣʘʥʜʰʘʬʪʘ, ʩʬʦʨʤʠʨʦʚʘʚʰʝʛʦ ʚ ʩʦʚʝʪʩʢʫʶ ʵʧʦʭʫ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʨʝʛʠʦʥʝ 

ʢʨʳʤʩʢʦʛʦ ʶʞʥʦʙʝʨʝʞʴʷ.  



 

ʈɽʂʆʅʎɽʇʊʋɸʃʀɿɸʎʀʗ ʆɹʒɽʂʊʆɺ ʉɸʅɸʊʆʈʅʆ-ʂʋʈʆʈʊʅʆɻʆ 
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ʄʳ ʠʩʭʦʜʠʤ ʠʟ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʧʨʝʜʧʦʩʳʣʢʠ, ʯʪʦ ʘʨʭʠʪʝʢʪʫʨʘ ʩʦʚʝʪʩʢʦʛʦ 

ʩʘʥʘʪʦʨʠʷ ʷʚʣʷʝʪʩʷ çʛʦʚʦʨʷʱʠʤè ʧʨʦʩʪʨʘʥʩʪʚʦʤ, ʪʝʢʩʪʦʤ, ʧʦʜʣʝʞʘʱʠʤ 

ʛʝʨʤʝʥʝʚʪʠʯʝʩʢʦʤʫ ʧʨʦʯʪʝʥʠʶ. ʂʘʢ ʦʪʤʝʯʘʶʪ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʢʫʣʴʪʫʨʥʦʛʦ 

ʣʘʥʜʰʘʬʪʘ, ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʦ ʧʨʦʥʠʟʘʥʦ ʩʝʪʷʤʠ ʟʥʘʯʝʥʠʡ, ʠ ʢʨʳʤʩʢʠʝ ʟʜʨʘʚʥʠʮʳ 

ʩʣʫʞʘʪ ʠʜʝʘʣʴʥʳʤ ʧʦʣʠʛʦʥʦʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʪʦʛʦ, ʢʘʢ ʧʦʣʠʪʠʯʝʩʢʠʝ ʥʘʨʨʘʪʠʚʳ 

ʪʨʘʥʩʬʦʨʤʠʨʫʶʪʩʷ ʚ ʙʝʪʦʥ ʠ ʢʘʤʝʥʴ, ʧʘʨʢʠ ʠ ʠʭ ʩʢʫʣʴʧʪʫʨʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʚ 

ʠʜʝʦʣʦʛʠʯʝʩʢʠʝ ʩʤʳʩʣʳ. ʕʚʦʣʶʮʠʷ ʩʘʥʘʪʦʨʥʦʛʦ ʟʦʜʯʝʩʪʚʘ ʟʜʝʩʴ ð ʵʪʦ ʠʩʪʦʨʠʷ 

ʩʤʝʥʳ çʦʧʪʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚè ʚʣʘʩʪʠ: ʦʪ ʪʨʘʥʩʧʘʨʝʥʪʥʦʩʪʠ ʢʦʥʩʪʨʫʢʪʠʚʠʟʤʘ, 

ʩʪʨʝʤʠʚʰʝʛʦʩʷ ʢ ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʯʠʩʪʦʪʝ ʠ ʩʦʮʠʘʣʴʥʦʤʫ ʨʘʚʝʥʩʪʚʫ, ʢ ʪʝʘʪʨʘʣʴʥʦʡ 

ʟʘʢʨʳʪʦʩʪʠ ʩʪʘʣʠʥʩʢʦʛʦ ʘʤʧʠʨʘ, ʠ ʜʘʣʝʝ ð ʢ ʪʝʭʥʦʢʨʘʪʠʯʝʩʢʦʡ ʦʪʢʨʳʪʦʩʪʠ 

ʤʦʜʝʨʥʠʟʤʘ, ʦʙʨʘʱʝʥʥʦʛʦ ʥʝ ʢ ʠʩʪʦʨʠʠ, ʘ ʢ ʙʫʜʫʱʝʤʫ [10]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʮʝʩʩʘ ʨʝʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤ ʦʪʢʘʟ ʦʪ ʣʠʥʝʡʥʳʭ 

ʠʩʪʦʨʠʯʝʩʢʠʭ ʩʭʝʤ ʚ ʧʦʣʴʟʫ ʤʥʦʛʦʤʝʨʥʦʛʦ ʘʥʘʣʠʟʘ. ɿʥʘʯʠʤʦʩʪʴ ʨʝʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʠ 

ʜʣʷ ʨʝʛʠʦʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʬʘʢʪʦʨʘʤʠ. ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʚʦʧʨʦʩ 

ʩʦʭʨʘʥʝʥʠʷ ʫʥʠʢʘʣʴʥʦʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʣʘʥʜʰʘʬʪʘ, ʢʦʪʦʨʳʡ ʩʝʛʦʜʥʷ 

ʧʝʨʝʦʩʤʳʩʣʠʚʘʝʪʩʷ ʢʘʢ ʯʘʩʪʴ ʤʠʨʦʚʦʛʦ ʥʘʩʣʝʜʠʷ ʤʦʜʝʨʥʠʟʤʘ ʠ ʙʦʣʝʝ 

ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʩʦʚʝʪʩʢʦʡ ʵʧʦʭʦʡ ʩʪʠʣʝʡ, ʯʪʦ ʪʦʣʴʢʦ ʫʩʠʣʠʚʘʝʪ ʠʭ ʢʫʣʴʪʫʨʥʫʶ 

ʮʝʥʥʦʩʪʴ. ɺʦ-ʚʪʦʨʳʭ, ʵʪʦ ʧʨʦʙʣʝʤʘ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ 

çʨʝʢʨʝʘʮʠʦʥʥʳʭ ʪʠʪʘʥʦʚè ʧʨʦʰʣʦʛʦ ʢ ʪʨʝʙʦʚʘʥʠʷʤ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʩʧʨʦʩʘ 

ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʩʦʚʨʝʤʝʥʥʦʩʪʠ. ɺ-ʪʨʝʪʴʠʭ, ʵʪʦ ʧʦʣʠʪʠʯʝʩʢʦʝ ʠʟʤʝʨʝʥʠʝ, ʛʜʝ 

ʩʘʥʘʪʦʨʠʠ ʩʪʘʥʦʚʷʪʩʷ ʤʘʨʢʝʨʘʤʠ ʧʨʠʩʫʪʩʪʚʠʷ ʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ çʤʷʛʢʦʡ ʩʠʣʳè 

ʛʦʩʫʜʘʨʩʪʚʘ, ʪʨʘʥʩʣʠʨʫʶʱʠʤʠ ʦʧʨʝʜʝʣʝʥʥʳʝ ʠʜʝʦʣʦʛʠʯʝʩʢʠʝ ʧʦʩʣʘʥʠʷ. ʅʘʢʦʥʝʮ, 

ʵʪʦ ʩʦʮʠʘʣʴʥʳʡ ʘʩʧʝʢʪ, ʩʚʷʟʘʥʥʳʡ ʩ ʢʦʥʬʣʠʢʪʦʛʝʥʥʦʡ ʜʘʣʴʥʦʩʪʴʶ ʢʫʨʦʨʪʥʳʭ 

ʪʝʨʨʠʪʦʨʠʠ ½ çʧʨʘʚʦʤ ʥʘ ʛʦʨʦʜ ʠ ʧʨʘʚʦʤ ʥʘ ʢʫʨʦʨʪè, ʛʜʝ ʧʨʦʮʝʩʩʳ ʧʨʠʚʘʪʠʟʘʮʠʠ ʠ 

ʦʛʦʨʘʞʠʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʚʩʪʫʧʘʶʪ ʚ ʧʨʦʪʠʚʦʨʝʯʠʝ ʩ ʠʥʪʝʨʝʩʘʤʠ ʤʝʩʪʥʳʭ 

ʩʦʦʙʱʝʩʪʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʷ ʦʙʲʝʢʪʦʚ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʢʣʶʯʝʚʦʡ ʤʝʭʘʥʠʟʤ ʩʪʘʥʦʚʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʂʨʳʤʘ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʝʛʦ ʤʝʩʪʦ ʚ ʩʠʤʚʦʣʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ 

ʧʦʩʪʩʦʚʝʪʩʢʦʡ ʨʝʘʣʴʥʦʩʪʠ. 

ʉʦʚʝʪʩʢʘʷ ʤʦʜʝʣʴ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʣʝʯʝʥʠʷ ʙʳʣʘ ʛʣʫʙʦʢʦ ʫʢʦʨʝʥʝʥʘ ʚ 

ʠʜʝʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʠ ʙʠʦʧʦʣʠʪʠʯʝʩʢʦʤ ʢʦʥʪʨʦʣʝ ʥʘʜ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʛʨʘʞʜʘʥʠʥʘ. ʉʘʥʘʪʦʨʠʡ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʥʝ ʢʘʢ ʤʝʩʪʦ 

ʨʘʟʚʣʝʯʝʥʠʡ, ʘ ʢʘʢ çʬʘʙʨʠʢʘ ʟʜʦʨʦʚʴʷè, ʛʜʝ ʨʘʙʦʯʠʡ, ʦʪʜʳʭʘʶʱʠʡ ʜʦʣʞʝʥ ʙʳʣ 

ʚʦʩʩʪʘʥʦʚʠʪʴ ʩʚʦʠ ʩʠʣʳ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʪʨʫʜʦʚʳʭ ʜʦʩʪʠʞʝʥʠʡ, ʩʣʫʞʝʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʫ. ʕʪʘ ʩʠʩʪʝʤʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʞʝʩʪʢʦʡ ʨʝʛʣʘʤʝʥʪʘʮʠʝʡ: ʩʪʨʦʛʦʝ 

ʨʘʩʧʠʩʘʥʠʝ ʧʨʦʮʝʜʫʨ, ʜʠʝʪʠʯʝʩʢʦʝ ʧʠʪʘʥʠʝ, ʧʦʨʠʮʘʥʠʝ ʧʩʠʭʦʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʧʨʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʩʫʛʘ ʠ ʰʫʤʥʳʭ ʨʘʟʚʣʝʯʝʥʠʡ, ʦʪʨʠʮʘʥʠʝ ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʢʫʨʦʨʪʦʚ ʜʝʤʦʥʩʪʨʘʮʠʠ ʧʨʝʩʪʠʞʘ, ʜʦʭʦʜʘ ʠ ʩʪʘʪʫʩʘ, ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʴ ʩʦ ʩʪʦʨʦʥʳ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ. ʇʦʣʫʯʝʥʠʝ ʧʫʪʝʚʢʠ ʙʳʣʦ ʬʦʨʤʦʡ ʩʦʮʠʘʣʴʥʦʛʦ ʧʦʦʱʨʝʥʠʷ, 

ʘ ʩʘʤ ʦʪʜʳʭ ʥʦʩʠʣ ʭʘʨʘʢʪʝʨ ʦʟʜʦʨʦʚʣʝʥʠʷ ʢʘʢ ʥʝʢʦʪʦʨʦʡ ʦʙʷʟʘʥʥʦʩʪʠ ʧʝʨʝʜ 

ʦʙʱʝʩʪʚʦʤ ʠ ʛʦʩʫʜʘʨʩʪʚʦʤ [11]. 

ʉʦʚʨʝʤʝʥʥʘʷ ʨʝʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʷ ʟʥʘʤʝʥʫʝʪ ʩʦʙʦʡ ʨʘʜʠʢʘʣʴʥʳʡ ʨʘʟʨʳʚ ʩ ʵʪʦʡ 

ʪʨʘʜʠʮʠʝʡ. ɺ ʵʧʦʭʫ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʢʘʧʠʪʘʣʠʟʤʘ ʠ çʵʢʦʥʦʤʠʢʠ ʦʧʳʪʘè ʢʣʠʝʥʪ 

ʦʞʠʜʘʝʪ ʦʪ ʢʫʨʦʨʪʘ ʥʝ ʜʠʩʮʠʧʣʠʥʳ, ʘ ʫʜʦʚʦʣʴʩʪʚʠʷ, ʨʘʩʩʣʘʙʣʝʥʠʷ ʠ ʩʝʨʚʠʩʘ. 
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ʇʨʦʠʩʭʦʜʠʪ ʛʠʙʨʠʜʠʟʘʮʠʷ ʧʨʘʢʪʠʢ: ʩʦʭʨʘʥʷʷ ʫʥʠʢʘʣʴʥʫʶ ʤʝʜʠʮʠʥʩʢʫʶ ʙʘʟʫ 

(ʛʨʷʟʝʣʝʯʝʥʠʝ, ʙʘʣʴʥʝʦʣʦʛʠʷ, ʢʣʠʤʘʪʦʪʝʨʘʧʠʷ), ʢʨʳʤʩʢʠʝ ʟʜʨʘʚʥʠʮʳ ʚʳʥʫʞʜʝʥʳ 

ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʵʣʝʤʝʥʪʳ ʟʘʧʘʜʥʦʡ ʩʧʘ-ʢʫʣʴʪʫʨʳ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʧʨʦʮʝʜʫʨʳ, ʪʘʢʠʝ 

ʢʘʢ ʚʘʥʥʳ ʠʣʠ ʠʥʛʘʣʷʮʠʠ, ʧʝʨʝʫʧʘʢʦʚʳʚʘʶʪʩʷ ʚ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʝ ʚʝʣʥʝʩ-ʧʨʦʛʨʘʤʤʳ 

(çʘʥʪʠʩʪʨʝʩʩè, çʜʝʪʦʢʩè, çʦʤʦʣʦʞʝʥʠʝè), ʘ ʩʪʨʦʛʠʡ ʨʝʞʠʤ ʟʘʤʝʥʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʚʳʙʦʨʘ [11].  

ʕʪʦʪ ʧʝʨʝʭʦʜ ʥʝ ʚʩʝʛʜʘ ʧʨʦʭʦʜʠʪ ʛʣʘʜʢʦ. ɸʨʭʠʪʝʢʪʫʨʘ ʩʦʚʝʪʩʢʠʭ ʩʘʥʘʪʦʨʠʝʚ, 

ʨʘʩʩʯʠʪʘʥʥʘʷ ʥʘ ʢʦʣʣʝʢʪʠʚʥʦʝ ʧʨʦʞʠʚʘʥʠʝ ʠ ʤʘʩʩʦʚʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʯʘʩʪʦ ʚʩʪʫʧʘʝʪ 

ʚ ʧʨʦʪʠʚʦʨʝʯʠʝ ʩ ʩʦʚʨʝʤʝʥʥʳʤ ʟʘʧʨʦʩʦʤ ʥʘ ʧʨʠʚʘʪʥʦʩʪʴ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ. 

ʈʝʥʦʚʘʮʠʷ ʥʦʤʝʨʥʦʛʦ ʬʦʥʜʘ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʠ ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʚʤʝʩʪʠʤʦʩʪʠ ʦʙʲʝʢʪʦʚ ʠ/ʠʣʠ ʠʭ ʟʘʤʝʥʝ ʥʘ ʥʦʚʳʝ ʩʪʨʦʝʥʠʷ, ʦʪʚʝʯʘʶʱʠʝ 

ʩʦʚʨʝʤʝʥʥʳʤ ʟʘʧʨʦʩʘʤ ʦʪʜʳʭʘʶʱʠʭ. ʈʝʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʷ ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʦʣʞʥʘ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʨʝʥʝʩʩʘʥʩʫ ʮʝʥʥʦʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʦʙʲʝʢʪʦʚ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʂʨʳʤʘ 

ʩʦʚʝʪʩʢʦʛʦ ʧʝʨʠʦʜʘ, ʠʭ ʨʝʚʘʣʦʨʠʟʘʮʠʠ, ʩʦʭʨʘʥʝʥʠʶ ʠ ʧʨʝʜʘʥʠʶ ʦʭʨʘʥʥʦʛʦ ʩʪʘʪʫʩʘ 

ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʚ ʘʨʭʠʪʝʢʪʫʨʥʦʤ, ʣʘʥʜʰʘʬʪʥʦʤ, ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʤ 

ʦʪʥʦʰʝʥʠʠ ʦʙʲʝʢʪʘʤ. 

ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʧʝʨʝʦʩʤʳʩʣʝʥʠʝ 

ʨʦʣʠ ʧʘʨʢʦʚʳʭ ʟʦʥ ½ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʫʨʦʨʪʥʦʛʦ ʢʫʣʴʪʫʨʥʦʛʦ 

ʣʘʥʜʰʘʬʪʘ. ɽʩʣʠ ʚ ʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ ʧʘʨʢ ʧʨʠ ʩʘʥʘʪʦʨʠʠ ʚʳʧʦʣʥʷʣ ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʣʝʯʝʙʥʫʶ ʬʫʥʢʮʠʶ (ʪʝʨʨʝʥʢʫʨʳ, ʬʠʪʦʥʮʠʜʥʳʝ ʟʦʥʳ) ʠ ʙʳʣ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʜʣʷ 

ʪʠʭʦʛʦ ʦʪʜʳʭʘ, ʪʦ ʩʝʛʦʜʥʷ ʦʥ ʚʩʝ ʯʘʱʝ ʩʪʘʥʦʚʠʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʘʪʪʨʘʢʮʠʝʡ ʠ 

ʦʙʲʝʢʪʦʤ ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʥʘʩʣʘʞʜʝʥʠʷ. ʇʦʢʘʟʘʪʝʣʴʥʳʤ ʧʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ ʧʘʨʢ 

ʩʘʥʘʪʦʨʠʷ çɸʡʚʘʟʦʚʩʢʦʝè ʚ ʇʘʨʪʝʥʠʪʝ, ʧʨʝʚʨʘʱʝʥʥʳʡ ʚ ʣʘʥʜʰʘʬʪʥʳʡ ʢʦʤʧʣʝʢʩ 

çʇʘʨʘʜʠʟè. ɿʜʝʩʴ ʩʦʚʝʪʩʢʘʷ ʜʝʥʜʨʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʙʳʣʘ ʜʦʧʦʣʥʝʥʘ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʘ: ʷʧʦʥʩʢʠʤ ʩʘʜʦʤ, ʤʝʢʩʠʢʘʥʩʢʠʤʠ ʛʦʨʢʘʤʠ, 

ʘʥʪʠʯʥʳʤʠ ʩʢʫʣʴʧʪʫʨʘʤʠ ʠ ʨʦʪʦʥʜʘʤʠ [12]. 

ʊʘʢʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʦʪʨʘʞʘʝʪ ʦʙʱʠʡ ʪʨʝʥʜ ʥʘ ʚʠʟʫʘʣʠʟʘʮʠʶ ʠ ʪʝʘʪʨʘʣʠʟʘʮʠʶ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʪʜʳʭʘ. ʇʘʨʢ ʧʝʨʝʩʪʘʝʪ ʙʳʪʴ ʧʨʦʩʪʦ çʟʝʣʝʥʦʡ ʟʦʥʦʡè ʠ ʩʪʘʥʦʚʠʪʩʷ 

ʜʝʢʦʨʘʮʠʝʡ ʜʣʷ ʬʦʪʦʩʝʩʩʠʡ ʠ ʧʨʦʛʫʣʦʢ, ʢʦʥʩʪʨʫʠʨʫʷ ʦʙʨʘʟ ʠʜʝʘʣʴʥʦʛʦ, ʧʦʯʪʠ 

ʩʢʘʟʦʯʥʦʛʦ ʤʠʨʘ, ʠʟʦʣʠʨʦʚʘʥʥʦʛʦ ʦʪ çʤʠʨʘ ʚʥʝʰʥʝʛʦè. ʕʪʦ ʩʦʟʜʘʝʪ ʵʬʬʝʢʪ 

ʵʩʢʘʧʠʟʤʘ, ʩʪʦʣʴ ʚʦʩʪʨʝʙʦʚʘʥʥʳʡ ʩʦʚʨʝʤʝʥʥʳʤ ʪʫʨʠʩʪʦʤ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʜʥʠʤʘʝʪ 

ʚʦʧʨʦʩʳ ʦ ʜʦʩʪʫʧʥʦʩʪʠ ʧʨʠʨʦʜʥʦʛʦ ʥʘʩʣʝʜʠʷ ʠ ʧʨʘʚʝ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ ʥʘ ʜʦʩʪʫʧ ʢ 

ʨʝʢʨʝʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʚʦʩʧʨʠʥʠʤʘʣʠʩʴ ʢʘʢ ʦʙʱʝʥʘʨʦʜʥʦʝ 

ʜʦʩʪʦʷʥʠʝ. 

ʆʜʥʦʡ ʠʟ ʫʥʠʢʘʣʴʥʳʭ ʯʝʨʪ ʢʨʳʤʩʢʦʛʦ ʢʫʨʦʨʪʥʦʛʦ ʢʫʣʴʪʫʨʥʦʛʦ ʣʘʥʜʰʘʬʪʘ 

ʷʚʣʷʝʪʩʷ ʫʩʪʦʡʯʠʚʦʝ ʧʨʠʩʫʪʩʪʚʠʝ çʘʥʪʠʯʥʦʛʦ ʧʘʪʪʝʨʥʘè. ʀʩʪʦʨʠʯʝʩʢʘʷ 

ʧʦʣʠʵʪʥʠʯʥʦʩʪʴ ʨʝʛʠʦʥʘ ʠ ʝʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʩʜʝʣʘʣʠ ʝʛʦ ʤʝʩʪʦʤ 

ʚʩʪʨʝʯʠ ʮʠʚʠʣʠʟʘʮʠʡ, ʥʦ ʠʤʝʥʥʦ ʛʨʝʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ ʘʥʪʠʯʥʦʛʦ ʧʝʨʠʦʜʘ, ʝʸ ʠʩʪʦʨʠʢʦ-

ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʝ ʥʘʩʣʝʜʠʝ ʩʪʘʣʠ ʦʩʥʦʚʦʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʜʥʦʛʦ ʠʟ ʥʘʠʙʦʣʝʝ 

ʫʟʥʘʚʘʝʤʳʭ ʠ ʫʢʦʨʝʥʸʥʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚ ʨʝʛʠʦʥʘ ʚ ʤʘʩʰʪʘʙʘʭ ʦʛʨʦʤʥʦʡ 

ʩʪʨʘʥʳ [13]. 

ɸʥʪʠʯʥʘʷ ʦʨʜʝʨʥʘʷ ʩʠʩʪʝʤʘ ʠ ʧʨʠʥʮʠʧʳ ʘʥʪʨʦʧʦʤʦʨʬʥʳʭ ʧʨʦʧʦʨʮʠʡ ʩʪʘʣʠ 

ʦʩʥʦʚʦʡ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ, ʢʦʪʦʨʳʡ ʙʳʣ ʨʝʘʥʠʤʠʨʦʚʘʥ ʚ ʩʦʚʝʪʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʝ 
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1930ï1950-ʭ ʛʦʜʦʚ. ʂʦʥʩʪʨʫʢʪʠʚʥʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠ ʛʘʨʤʦʥʠʷ ʘʥʪʠʯʥʦʩʪʠ 

ʧʦʩʣʫʞʠʣʠ ʧʨʠʯʠʥʦʡ ʝʝ ʛʣʦʙʘʣʴʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʩʪʠʣʠ. ʉʦʚʝʪʩʢʠʝ 

ʩʘʥʘʪʦʨʠʠ, ʠʩʧʦʣʥʝʥʥʳʝ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ, ʚ ʩʪʠʣʝ ʩʪʘʣʠʥʩʢʦʛʦ ʘʤʧʠʨʘ, ʘʢʪʠʚʥʦ 

çʮʠʪʠʨʦʚʘʣʠè ʘʥʪʠʯʥʦʩʪʴ: ʢʦʣʦʥʥʘʜʳ, ʧʦʨʪʠʢʠ, ʩʢʫʣʴʧʪʫʨʳ ʘʪʣʝʪʦʚ ʩ ʧʦʜʯʝʨʢʥʫʪʦʡ 

ʧʨʠʨʦʜʥʦʡ ʘʣʝʨʪʥʦʩʪʴʶ ʠ ʢʦʥʪʨʘʧʦʩʪʦʤ ʬʠʟʠʯʝʩʢʠ ʨʘʟʚʠʪʳʭ ʣʶʜʝʡ, ʚʘʟʦʥʳ, 

ʬʦʥʪʘʥʳ ʧʨʦʯʝʝ [13]. 

ʕʪʦʪ ʬʝʥʦʤʝʥ ʤʦʞʥʦ ʪʨʘʢʪʦʚʘʪʴ ʢʘʢ ʧʦʧʳʪʢʫ ʩʦʚʝʪʩʢʦʡ ʚʣʘʩʪʠ ʧʦʟʠʮʠʦʥʠʨʦʚʘʪʴ 

ʩʝʙʷ ʯʝʨʝʟ ʨʝʪʨʘʥʩʣʷʮʠʶ çʚʳʩʦʢʦʡ ʢʫʣʴʪʫʨʳè ʧʨʦʰʣʦʛʦ. ʉʘʥʘʪʦʨʠʡ ʩʪʘʥʦʚʠʣʩʷ 

ʭʨʘʤʦʤ ʟʜʦʨʦʚʴʷ, ʘ ʩʦʚʝʪʩʢʠʡ ʯʝʣʦʚʝʢ ð çʥʦʚʳʤ ʘʥʪʠʯʥʳʤ ʛʨʝʢʦʤè, ʛʘʨʤʦʥʠʯʥʦ 

ʨʘʟʚʠʪʳʤ ʬʠʟʠʯʝʩʢʠ ʠ ʜʫʭʦʚʥʦ. ɸʥʪʠʯʥʳʡ ʧʘʪʪʝʨʥ ʩʚʷʟʳʚʘʝʪ ʩʦʚʝʪʩʢʠʡ 

ʠʩʪʦʨʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʩ ʛʣʫʙʦʢʦʡ ʜʨʝʚʥʦʩʪʴʶ, ʩʦʟʜʘʚʘʷ ʵʬʬʝʢʪ ʚʥʝʚʨʝʤʝʥʥʦʩʪʠ. 

ʈʝʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʷ ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴ ʵʪʦʪ ʘʩʧʝʢʪ: ʩʘʥʘʪʦʨʠʠ ð ʵʪʦ ʥʝ ʪʦʣʴʢʦ 

ʧʘʤʷʪʥʠʢʠ ʩʦʮʠʘʣʠʟʤʫ ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚ ʘʨʭʠʪʝʢʪʫʨʝ, ʥʦ ʠ ʧʘʤʷʪʥʠʢʠ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʘʥʪʠʯʥʦʩʪʠ ʚ ʍʍ ʚʝʢʝ. 

ʀʜʝʦʣʦʛʠʯʝʩʢʘʷ ʢʦʤʧʦʥʝʥʪʘ ʧʨʠʩʫʪʩʪʚʦʚʘʣʘ ʥʝ ʪʦʣʴʢʦ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ, ʥʦ ʠ ʚ ʩʧʝʮʠʬʠʢʝ ʦʟʝʣʝʥʝʥʠʷ ʩʘʥʘʪʦʨʠʝʚ ʠ ʧʘʥʩʠʦʥʘʪʦʚ. ɸʨʝʘʣ ʧʨʠʨʦʜʳ 

½ ʧʘʨʢʠ ʠ ʣʝʩʦʧʘʨʢʦʚʳʝ ʟʦʥʳ ʢʦʥʩʪʨʫʠʨʦʚʘʣʘʩʴ ʢʘʢ ʘʥʪʠʜʦʪ ʢ ʩʦʚʨʝʤʝʥʥʦʤʫ ʛʦʨʦʜʫ, 

ʦʩʦʙʝʥʥʦ ʠʥʜʫʩʪʨʠʘʣʴʥʦ ʨʘʟʚʠʪʳʭ ʨʝʛʠʦʥʦʚ. ʉʘʥʘʪʦʨʠʠ ʧʨʝʜʣʘʛʘʣʠ ʫʙʝʞʠʱʝ ʦʪ 

çʙʦʣʝʟʥʝʡ ʮʠʚʠʣʠʟʘʮʠʠè. 

ʇʨʠʨʦʜʘ ʢʦʥʮʝʧʪʫʘʣʠʟʠʨʦʚʘʣʘʩʴ ʪʨʦʷʢʦ: ʢʘʢ ʠʩʪʦʯʥʠʢ ʜʫʭʦʚʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ, 

ʢʘʢ ʦʙʲʝʢʪ ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʥʘʩʣʘʞʜʝʥʠʷ ʠ ʢʘʢ ʩʫʛʫʙʦ ʤʝʜʠʮʠʥʩʢʠʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ 

ʨʝʩʫʨʩ. 

ʅʘ ʙʘʟʝ ʵʪʦʡ ʠʜʝʦʣʦʛʠʠ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʫʥʠʢʘʣʴʥʘʷ ʥʘʫʢʘ ð çʢʫʨʦʨʪʦʣʦʛʠʷè, 

ʢʦʪʦʨʘʷ ʥʘ ʥʘʫʯʥʦʡ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʦʩʥʦʚʝ ʟʘʥʠʤʘʣʘʩʴ ʤʝʜʠʢʘʣʠʟʘʮʠʝʡ 

ʧʨʠʨʦʜʥʦʛʦ ʣʘʥʜʰʘʬʪʘ [14]. 

 ʉʦʣʥʮʝ, ʚʦʟʜʫʭ, ʤʦʨʝ, ʨʝʣʴʝʬ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʜʦʟʠʨʦʚʘʣʠʩʴ ʠ ʧʨʦʧʠʩʳʚʘʣʠʩʴ 

ʢʘʢ ʣʝʢʘʨʩʪʚʘ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ: ʧʘʨʢʠ 

ʧʣʘʥʠʨʦʚʘʣʠʩʴ ʩ ʫʯʝʪʦʤ ʘʵʨʘʮʠʠ, ʜʦʨʦʞʢʠ (ʪʝʨʨʝʥʢʫʨʳ) ʧʨʦʢʣʘʜʳʚʘʣʠʩʴ ʩʦ ʩʪʨʦʛʦ 

ʨʘʩʩʯʠʪʘʥʥʳʤʠ ʫʛʣʘʤʠ ʧʦʜʲʝʤʘ ʜʣʷ ʪʨʝʥʠʨʦʚʢʠ ʩʝʨʜʮʘ. ʃʘʥʜʰʘʬʪʳ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʫʨʦʨʪʦʚ ʂʨʳʤʘ ʠ ʩʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʣʠʩʴ, ʯʘʩʪʦ 

ʦʨʠʝʥʪʠʨʫʷʩʴ ʥʘ ʤʦʜʝʣʠ ʟʘʛʨʘʥʠʯʥʳʭ ʩʫʙʪʨʦʧʠʯʝʩʢʠʭ ʢʫʨʦʨʪʦʚ, ʥʦ ʥʘʧʦʣʥʷʣʠʩʴ 

ʠʥʳʤʠ ʩʦʮʠʘʣʴʥʳʤʠ ʩʮʝʥʘʨʠʷʤʠ [11, 15]. ʉʘʥʘʪʦʨʠʡ ʩʦʟʜʘʚʘʣʩʷ ʢʘʢ çʧʨʦʩʪʨʘʥʩʪʚʦ 

ʠʩʢʣʶʯʝʥʠʷè, ʦʪʜʝʣʝʥʥʦʝ ʦʪ ʧʦʣʠʪʠʢʠ ʠ ʤʘʩʩʦʚʦʡ ʧʨʦʙʣʝʤʘʪʠʢʠ, ʥʦ ʧʘʨʘʜʦʢʩʘʣʴʥʳʤ 

ʦʙʨʘʟʦʤ ʚʳʧʦʣʥʷʣ ʩʪʘʙʠʣʠʟʠʨʫʶʱʫʶ ʬʫʥʢʮʠʶ, ʫʢʨʝʧʣʷʷ ʧʨʠʚʷʟʘʥʥʦʩʪʴ ʛʨʘʞʜʘʥ ʢ 

ʩʦʚʝʪʩʢʦʤʫ ʧʨʦʝʢʪʫ ʠ çʨʦʜʥʦʡ ʟʝʤʣʝè, ʚʳʟʳʚʘʷ ʛʦʨʜʦʩʪʴ ʟʘ ʩʪʨʘʥʫ, ʛʜʝ ʝʩʪʴ ʪʘʢʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʪʜʳʭ ʧʨʦʩʪʦʛʦ ʨʘʙʦʯʝʛʦ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʦʪ ʩʘʤʦʛʦ ʦʪʜʳʭʘ ʠ 

ʦʙʱʝʡ ʵʩʪʝʪʠʢʠ ʤʝʩʪʘ ʧʨʝʙʳʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʨʝʜʩʪʚʦʤ ʦʙʫʩʪʨʦʡʩʪʚʘ ʟʝʣʝʥʳʭ ʟʦʥ ʚ ʩʪʨʫʢʪʫʨʝ ʩʘʥʘʪʦʨʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʚʳʧʦʣʥʷʣʠʩʴ ʜʚʝ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʥʠ ʙʳʣʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʷ ʩʚʝʞʠʡ 

ʚʦʟʜʫʭ ʠ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʦʙʱʝʛʦ ʦʟʜʦʨʦʚʣʝʥʠʷ [15]. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʘʨʢʠ 

ʩʣʫʞʠʣʠ ʚʘʞʥʦʡ ʘʛʠʪʘʮʠʦʥʥʦʡ ʮʝʣʠ ½ ʧʨʦʝʮʠʨʦʚʘʣʠ ʦʙʨʘʟ ʛʦʩʫʜʘʨʩʪʚʘ, 

ʟʘʙʦʪʷʱʝʛʦʩʷ ʦ ʙʣʘʛʦʧʦʣʫʯʠʠ ʛʨʘʞʜʘʥ. 
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ʂʨʦʤʝ ʪʦʛʦ, ʢʫʨʦʨʪʥʳʝ ʧʘʨʢʠ ʥʘʩʳʱʘʣʠʩʴ ʩʢʫʣʴʧʪʫʨʥʳʤʠ ʢʦʤʧʦʟʠʮʠʷʤʠ, 

ʠʩʪʦʨʠʯʝʩʢʠʤʠ ʤʦʥʫʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʝ ʩʚʷʟʳʚʘʣʠ ʛʫʣʷʶʱʠʭ ʚ ʥʘʩʪʦʷʱʝʤ ʩ 

ʛʝʨʦʠʯʝʩʢʠʤʠ ʩʪʨʘʥʠʮʘʤʠ ʧʨʦʰʣʦʛʦ, ʪʨʫʜʦʚʳʤʠ ʧʦʜʚʠʛʘʤʠ ʥʘʨʦʜʘ, ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʠʤʠ ʜʦʩʪʠʞʝʥʠʷʤʠ ʩʪʨʘʥʳ [15].  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʘʥʘʪʦʨʥʳʡ ʧʘʨʢ 

ʩʪʘʥʦʚʠʣʩʷ ʧʨʦʩʪʨʘʥʩʪʚʦʤ, ʛʜʝ ʧʨʠʨʦʜʘ, ʟʜʦʨʦʚʴʝ ʠ ʠʩʪʦʨʠʷ ʩʣʠʚʘʣʠʩʴ ʚʦʝʜʠʥʦ. ʕʪʦ 

ʩʦʟʜʘʚʘʣʦ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʪʠʧ ʢʫʣʴʪʫʨʥʦʛʦ ʣʘʥʜʰʘʬʪʘ, ʛʜʝ ʨʝʢʨʝʘʮʠʷ ʙʳʣʘ 

ʥʝʦʪʜʝʣʠʤʘ ʦʪ ʠʜʝʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʠ ʤʝʤʦʨʠʘʣʠʟʘʮʠʠ ʧʨʦʰʣʦʛʦ. 

ɺ ʮʝʣʦʤ ʦʙʲʝʢʪʳ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʦʚʝʪʩʢʦʛʦ ʧʝʨʠʦʜʘ 

ʠʩʪʦʨʠʯʝʩʢʠ ʢʦʜʠʨʦʚʘʣʠʩʴ ʢʘʢ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʠʨʘ, ʧʦʢʦʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʟʘʙʦʪʳ 

ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʨʘʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʝʸ ʛʨʘʞʜʘʥ. 

ʆʧʠʨʘʷʩʴ ʥʘ ʫʢʘʟʘʥʥʳʝ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʘʥʘʪʦʨʠʝʚ ʠ ʧʘʥʩʠʦʥʘʪʦʚ ʩʦʚʝʪʩʢʦʛʦ ʧʝʨʠʦʜʘ, ʵʪʠ ʦʙʲʝʢʪʳ ʤʦʛʫʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʩʪʨʫʢʪʫʨʥʳʝ ʮʝʥʪʨʳ ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʜʠʘʣʦʛʘ, ʜʫʭʦʚʥʦ-

ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʚʦʩʧʠʪʘʥʠʷ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʦʭʨʘʥʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ 

ʥʘʩʣʝʜʠʷ. 

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʝʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʠ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʢʘʪʝʛʦʨʠʠ: 

1. ʄʫʟʝʝʬʠʢʘʮʠʷ ʧʦʚʩʝʜʥʝʚʥʦʩʪʠ. ʉʘʥʘʪʦʨʠʠ ʢʘʢ çʞʠʚʳʝè ʤʫʟʝʠ ʩʦʚʝʪʩʢʦʛʦ 

ʤʦʜʝʨʥʠʟʤʘ ʠ ʥʝʦʢʣʘʩʩʠʢʠ, ʛʜʝ ʩʦʭʨʘʥʷʶʪʩʷ ʠʥʪʝʨʴʝʨʳ, ʧʨʝʜʤʝʪʳ ʙʳʪʘ, 

ʢʦʤʧʣʝʢʩʥʳʝ ʠ ʦʪʜʝʣʴʥʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʩʪʨʦʝʥʠʡ. 

2. ʈʝʢʘʧʠʪʘʣʠʟʘʮʠʷ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʬʦʥʜʘ. ʉʦʚʨʝʤʝʥʥʦʝ ʟʥʘʯʝʥʠʝ 

ʨʝʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʠ ʜʣʷ ʨʝʛʠʦʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʦʚʦʡ ʤʦʜʝʣʠ 

ʨʘʟʚʠʪʠʷ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʩʠʥʝʨʛʠʠ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ ʠ ʠʥʥʦʚʘʮʠʡ. 

ʕʩʪʝʪʠʯʝʩʢʘʷ ʨʝʘʙʠʣʠʪʘʮʠʷ ʩʦʚʝʪʩʢʦʛʦ ʤʦʜʝʨʥʠʟʤʘ ʧʨʝʚʨʘʱʘʝʪ ʂʨʳʤ ʚ ʫʥʠʢʘʣʴʥʳʡ 

ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, ʬʦʨʤʠʨʫʷ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʪʦʯʢʫ ʨʦʩʪʘ ʥʝ ʪʦʣʴʢʦ ʜʣʷ 

ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ, ʥʦ ʠ ʜʣʷ ʢʫʣʴʪʫʨʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʪʫʨʠʟʤʘ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʘʜʘʧʪʘʮʠʷ ʢ ʩʪʘʥʜʘʨʪʘʤ ʧʦʧʫʣʷʨʥʦʛʦ ʚʝʣʥʝʩ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʪʫʨʠʟʤʝ 

ʧʦʟʚʦʣʷʝʪ ʤʦʥʝʪʠʟʠʨʦʚʘʪʴ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʜʠʮʠʥʩʢʠʝ 

ʢʦʤʧʝʪʝʥʮʠʠ, ʩʦʟʜʘʚʘʷ ʦʙʥʦʚʣʝʥʥʳʡ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʡ ʪʫʨʠʩʪʠʯʝʩʢʠʡ ʧʨʦʜʫʢʪ. 

3. ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʠʤʧʝʨʘʪʠʚ. ʆʜʥʦʡ ʠʟ ʟʥʘʯʠʤʳʭ ʟʘʜʘʯ ʨʝʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʠ 

ʷʚʣʷʝʪʩʷ ʦʙʱʝʩʪʚʝʥʥʳʡ ʨʝʥʝʩʩʘʥʩ çʦʙʨʘʱʝʥʠʷ ʢ ʧʨʠʨʦʜʝè, ʘʢʪʫʘʣʴʥʦʝ ʚ ʢʦʥʪʝʢʩʪʝ 

ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʵʢʦ-ʩʪʘʥʜʘʨʪʦʚ ʠ ʚʝʣʥʝʩ-ʠʥʜʫʩʪʨʠʠ. ɸʢʪʫʘʣʠʟʘʮʠʷ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʢʣʶʯʝʥʥʦʩʪʠ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʣʘʥʜʰʘʬʪʥʦ-ʧʘʨʢʦʚʳʡ 

ʢʦʤʧʦʥʝʥʪ ʦʙʫʩʪʨʦʡʩʪʚʘ ʢʫʨʦʨʪʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʧʝʨʚʠʯʥʦʩʪʴ ʟʥʘʯʝʥʠʷ 

çʧʨʠʨʦʜʥʦʛʦè ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʢʫʨʦʨʪʥʦʛʦ ʦʪʜʳʭʘ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʨʘʟʘ ʙʣʘʛʦʧʦʣʫʯʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʝʩʪʥʦʩʪʠ, ʛʜʝ ʢʘʞʜʳʡ ʢʦʤʧʦʥʝʥʪ ʧʨʠʨʦʜʳ ʥʘʮʝʣʝʥ ʢʘʢ ʥʘ 

ʢʦʣʣʝʢʪʠʚʥʦʝ, ʪʘʢ ʠ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʝ ʦʟʜʦʨʦʚʣʝʥʠʝ. 

4. ʊʝʨʘʧʠʷ ʧʘʤʷʪʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʢʫʣʴʧʪʫʨʥʳʭ ʢʦʤʧʦʟʠʮʠʡ, ʤʦʟʘʠʢ, ʢʘʨʪʠʥ 

ʠ ʤʝʤʦʨʠʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʘʨʢʦʚ ʥʝ ʜʣʷ ʨʝʘʥʠʤʘʮʠʠ ʧʨʘʢʪʠʢ ʩʦʚʝʪʩʢʦʛʦ ʙʳʪʘ, 

ʘ ʜʣʷ ʨʝʬʣʝʢʩʠʠ ʦ ʛʝʨʦʠʟʤʝ, ʮʝʥʝ ʤʠʨʘ, ʟʥʘʯʝʥʠʠ ʪʨʫʜʦʚʦʛʦ ʧʦʜʚʠʛʘ 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʧʦʢʦʣʝʥʠʡ ʠʭ ʜʦʩʪʠʞʝʥʠʡ ʚ ʩʬʝʨʝ ʥʘʫʢʠ, ʪʝʭʥʠʢʠ, ʤʝʜʠʮʠʥʳ, 

ʠʩʢʫʩʩʪʚʘ, ʘ ʩʘʤʦʝ ʛʣʘʚʥʦʝ ʦʱʫʱʝʥʠʝ ʩʝʙʷ ʧʨʦʜʦʣʞʘʪʝʣʝʤ, ʧʨʘʚʦʧʨʝʝʤʥʠʢʦʤ 

ʜʦʩʪʦʠʥʩʪʚ ʠ ʜʦʩʪʠʞʝʥʠʡ ʙʳʣʳʭ ʧʦʢʦʣʝʥʠʡ [15]. 
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5. ʇʘʪʨʠʦʪʠʯʝʩʢʠʡ ʠʤʧʝʨʘʪʠʚ. ʉʘʥʘʪʦʨʠʠ ʠ ʧʘʥʩʠʦʥʘʪʳ ʩʦʚʝʪʩʢʦʡ ʵʧʦʭʠ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʤʘʪʝʨʠʘʣʴʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʤʦʱʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʝʛʦ 

ʩʧʦʩʦʙʥʦʩʪʠ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʛʨʘʥʜʠʦʟʥʳʝ ʩʦʮʠʘʣʴʥʳʝ ʧʨʦʝʢʪʳ. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʟʥʘʢʦʚʳʭ ʦʙʲʝʢʪʦʚ, ʪʘʢʠʭ ʢʘʢ çɸʨʪʝʢè ʠʣʠ ʢʨʫʧʥʳʭ ʚʝʜʦʤʩʪʚʝʥʥʳʭ ʟʜʨʘʚʥʠʮ, ʤʦʞʝʪ 

ʪʨʘʢʪʦʚʘʪʴʩʷ ʢʘʢ ʘʢʪ ʧʘʪʨʠʦʪʠʟʤʘ ʠ ʚʦʟʚʨʘʱʝʥʠʷ ʢ ʠʩʪʦʢʘʤ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʠʜʝʥʪʠʯʥʦʩʪʠ, ʪʨʘʜʠʮʠʦʥʘʣʠʟʤʫ ʦʙʱʝʩʪʚʝʥʥʦ-ʢʫʣʴʪʫʨʥʦʡ ʞʠʟʥʠ. ʕʪʦ ʬʦʨʤʠʨʫʝʪ 

ʪʨʘʥʩʥʘʮʠʦʥʘʣʴʥʳʡ ʥʘʨʨʘʪʠʚ çʈʫʩʩʢʦʛʦ ʤʠʨʘè, ʛʜʝ ʂʨʳʤ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʩʘʢʨʘʣʴʥʦʝ 

ʤʝʩʪʦ ½ çʚʩʝʩʦʶʟʥʘʷ ʟʜʨʘʚʥʠʮʘè, ʧʨʝʜʪʝʯʘ çʚʩʝʨʦʩʩʠʡʩʢʦʡ ʟʜʨʘʚʥʠʮʳè, 

ʦʙʲʝʜʠʥʷʶʱʘʷ ʥʘʨʦʜʳ ʠ ʧʦʢʦʣʝʥʠʷ ʧʦʜ ʵʛʠʜʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʮʝʣʝʧʦʣʘʛʘʥʠʷ. ɺ 

ʵʪʦʡ ʣʦʛʠʢʝ ʨʝʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦʜʯʝʨʢʠʚʘʥʠʝ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ, ʛʜʝ 

ʩʦʚʝʪʩʢʦʝ ʧʨʦʰʣʦʝ ʦʯʠʱʘʝʪʩʷ ʦʪ ʥʝʛʘʪʠʚʥʳʭ ʢʦʥʥʦʪʘʮʠʡ ʠ ʠʥʪʝʛʨʠʨʫʝʪʩʷ ʚ 

ʩʦʚʨʝʤʝʥʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʘʪʨʠʦʪʠʯʝʩʢʠʡ ʢʘʥʦʥ. 

ɺ ʘʨʩʝʥʘʣʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʢʫʣʴʪʫʨʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ʚʩʸ ʙʦʣʝʝ 

ʚʘʞʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʠ ʠ DM-ʤʝʪʦʜʠʢʠ. ʕʪʠ ʧʦʜʭʦʜʳ ʧʦʟʚʦʣʷʶʪ 

ʙʫʢʚʘʣʴʥʦ ʥʘʥʝʩʪʠ ʥʘ ʢʘʨʪʫ ʥʝ ʪʦʣʴʢʦ ʬʠʟʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ, ʥʦ ʠ ʠʭ ʤʥʦʛʦʩʣʦʡʥʳʝ 

ʢʫʣʴʪʫʨʥʳʝ ʢʦʥʪʝʢʩʪʳ ½ ʠʩʪʦʨʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ, ʨʘʩʩʢʘʟʳ, ʵʤʦʮʠʦʥʘʣʴʥʳʝ 

ʚʧʝʯʘʪʣʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʤʝʩʪʦʤ. DM ʟʘʨʦʜʠʣʩʷ ʥʘ ʩʪʳʢʝ ʛʝʦʛʨʘʬʠʠ ʠ ʮʠʬʨʦʚʳʭ 

ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʫʢ; ʝʛʦ ʩʫʪʴ ʚ ʩʦʟʜʘʥʠʠ ʤʥʦʛʦʫʨʦʚʥʝʚʳʭ, çʛʣʫʙʦʢʠʭè ʢʘʨʪ, ʢʦʪʦʨʳʝ 

ʦʙʲʝʜʠʥʷʶʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʩ ʥʘʨʨʘʪʠʚʘʤʠ, ʬʦʪʦʛʨʘʬʠʷʤʠ, ʘʫʜʠʦ-

ʚʠʟʫʘʣʴʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʠ ʧʨʦʯʝʡ ʢʘʯʝʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. ɺ ʥʘʫʯʥʦʡ 

ʣʠʪʝʨʘʪʫʨʝ Deep mapping ʦʧʨʝʜʝʣʷʶʪ ʢʘʢ çʙʦʛʘʪʦ ʥʘʩʳʱʝʥʥʫʶ, ʤʥʦʛʦʩʣʦʡʥʫʶ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ, ʩʠʥʪʝʟʠʨʫʶʱʫʶ ʬʠʟʠʯʝʩʢʫʶ ʛʝʦʛʨʘʬʠʶ, ʠʩʪʦʨʠʯʝʩʢʠʝ 

ʩʦʙʳʪʠʷ, ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʦʧʳʪ ʠ ʢʫʣʴʪʫʨʥʫʶ ʧʘʤʷʪʴ ʜʣʷ ʨʘʩʢʨʳʪʠʷ ʧʘʣʠʤʧʩʝʩʪʥʳʭ 

ʪʝʢʩʪʫʨ ʤʝʩʪʘè [16]. ʀʥʘʯʝ ʛʦʚʦʨʷ, ʥʘ ʪʘʢʠʭ ʢʘʨʪʘʭ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠ 

ʤʘʪʝʨʠʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʣʘʥʜʰʘʬʪʘ, ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʠʩʪʦʨʠʠ, ʩʤʳʩʣʳ. ʕʪʦ ʜʘʸʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʠʜʝʪʴ ʪʝʨʨʠʪʦʨʠʶ ʚ ʮʝʣʦʩʪʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʨʝʤʝʥʠ ½ ʢʘʢ 

ʩʚʦʝʛʦ ʨʦʜʘ çʩʣʦʸʥʳʡ ʧʠʨʦʛè ʠʟ ʵʧʦʭ ʠ ʟʥʘʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʟʘʯʘʩʪʫʶ ʥʝʟʘʤʝʪʥʳ ʥʘ 

ʦʙʳʯʥʳʭ ʢʘʨʪʘʭ. 

ɼʣʷ ʮʝʣʝʡ ʨʝʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʠ ʢʨʳʤʩʢʠʭ ʩʘʥʘʪʦʨʠʝʚ DM-ʤʝʪʦʜʠʢʠ 

ʦʢʘʟʳʚʘʶʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʧʦʣʝʟʥʳʤʠ. ʉʦʟʜʘʚʘʷ DM-ʢʘʨʪʫ ʢʫʨʦʨʪʥʦʛʦ ʨʝʛʠʦʥʘ, 

ʤʦʞʥʦ ʚʩʪʨʦʠʪʴ ʩʦʚʝʪʩʢʠʝ ʩʘʥʘʪʦʨʠʠ ʚ ʰʠʨʦʢʠʡ ʢʦʥʪʝʢʩʪ: ʦʪʨʘʟʠʪʴ ʥʘ ʢʘʨʪʝ ʜʘʪʳ ʠʭ 

ʦʩʥʦʚʘʥʠʷ, ʘʨʭʠʪʝʢʪʦʨʦʚ, ʩʪʠʣʠ, ʠʩʪʦʨʠʯʝʩʢʠʝ ʬʦʪʦ, ʚʦʩʧʦʤʠʥʘʥʠʷ ʙʳʚʰʠʭ 

ʦʪʜʳʭʘʶʱʠʭ, ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʦʭʨʘʥʥʳʡ ʩʪʘʪʫʩ ʠ ʪ.ʜ. ʊʘʢʘʷ ʢʘʨʪʘ 

ʧʨʝʚʨʘʪʠʪʩʷ ʚ ʠʥʩʪʨʫʤʝʥʪ ʧʝʨʝʦʩʤʳʩʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʦʟʚʦʣʷʷ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʠ 

ʰʠʨʦʢʦʡ ʧʫʙʣʠʢʝ ʚʟʛʣʷʥʫʪʴ ʥʘ ʧʨʠʚʳʯʥʳʝ ʦʙʲʝʢʪʳ ʧʦʜ ʥʦʚʳʤ ʫʛʣʦʤ. ʂʨʦʤʝ ʪʦʛʦ, 

DM ʩʪʠʤʫʣʠʨʫʝʪ ʧʨʦʜʦʣʞʝʥʠʝ ʦʙʩʫʞʜʝʥʠʷ ʬʝʥʦʤʝʥʘ ʩʘʤʦʛʦ ʤʝʩʪʘ ½ ʢʘʢ ʦʪʤʝʯʘʶʪ 

ʩʧʝʮʠʘʣʠʩʪʳ, ʧʦʜʦʙʥʳʝ ʧʨʦʝʢʪʳ ʚʚʦʜʷʪ ʵʣʝʤʝʥʪ ʦʩʤʳʩʣʝʥʠʷ ʪʦʛʦ, ʢʘʢ ʩʘʤʠ ʣʶʜʠ 

ʢʦʥʩʪʨʫʠʨʫʶʪ ʦʙʨʘʟʳ ʤʝʩʪʘ ʠʟ ʚʦʦʙʨʘʞʝʥʠʷ ʠ ʧʘʤʷʪʠ, ʜʦʙʘʚʣʷʷ ʤʥʦʞʝʩʪʚʝʥʥʳʝ 

ʧʝʨʩʧʝʢʪʠʚʳ ʠ ʬʦʨʤʠʨʫʷ ʩʚʦʝʛʦ ʨʦʜʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʥʘʨʨʘʪʠʚ ʦʙ ʫʯʘʩʪʢʝ 

ʪʝʨʨʠʪʦʨʠʠ, ʝʛʦ ʢʫʣʴʪʫʨʝ ʠ ʠʩʪʦʨʠʠ [16]. ɺ ʩʣʫʯʘʝ ʢʨʳʤʩʢʠʭ ʟʜʨʘʚʥʠʮ ʵʪʦ ʦʟʥʘʯʘʝʪ, 

ʯʪʦ ʥʘ ʢʘʨʪʝ ʤʦʞʥʦ ʧʦʢʘʟʘʪʴ, ʢ ʧʨʠʤʝʨʫ, ʢʘʢ ʤʝʥʷʣʦʩʴ ʦʪʥʦʰʝʥʠʝ ʦʙʱʝʩʪʚʘ ʢ ʥʠʤ ï 

ʦʪ ʛʦʨʜʦʩʪʠ ʩʦʚʝʪʩʢʦʡ ʵʧʦʭʠ, ʯʝʨʝʟ ʟʘʙʚʝʥʠʝ 1990-ʭ, ʢ ʚʦʟʨʦʞʜʝʥʠʶ ʠʥʪʝʨʝʩʘ 

ʩʝʛʦʜʥʷ. 
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ɿɸʂʃʖʏɽʅʀɽ 

 

 ʆʙʲʝʢʪʳ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʂʨʳʤʘ ʩʦʚʝʪʩʢʦʛʦ ʧʝʨʠʦʜʘ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝ ʧʨʦʩʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʟʜʘʥʠʡ ʩ ʟʘʜʘʥʥʳʤ ʥʘ ʫʨʦʚʥʝ ʧʨʦʝʢʪʘ 

ʬʫʥʢʮʠʦʥʘʣʦʤ, ʘ ʚʳʩʪʫʧʘʶʪ ʢʘʢ ʩʣʦʞʥʳʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʢʦʥʩʪʨʫʢʪ. 

ʄʝʪʦʜʳ ʛʫʤʘʥʠʪʘʨʥʦʡ ʛʝʦʛʨʘʬʠʠ ʠ ʢʫʣʴʪʫʨʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʚʩʢʨʳʪʴ 

ʤʥʦʛʦʩʣʦʡʥʦʩʪʴ ʵʪʦʛʦ ʢʦʥʩʪʨʫʢʪʘ. ʄʳ ʚʠʜʠʤ, ʢʘʢ ʘʥʪʠʯʥʳʝ ʧʘʪʪʝʨʥʳ ʧʝʨʝʧʣʝʪʘʶʪʩʷ 

ʩ ʠʜʝʦʣʦʛʠʝʡ ʩʦʮʠʘʣʠʟʤʘ, ʢʘʢ ʥʘʩʣʝʜʠʝ ʚʦʡʥʳ ʣʝʯʘʪʩʷ ʤʦʥʫʤʝʥʪʘʣʴʥʦʡ 

ʘʨʭʠʪʝʢʪʫʨʦʡ, ʠ ʢʘʢ ʧʨʠʨʦʜʘ ʤʝʜʠʢʘʣʠʟʫʝʪʩʷ ʚʦ ʙʣʘʛʦ ʯʝʣʦʚʝʢʘ. 

ʇʨʠʟʥʘʥʠʝ ʵʪʠʭ ʦʙʲʝʢʪʦʚ ʦʧʦʨʥʳʤʠ ʪʦʯʢʘʤʠ ʢʘʨʢʘʩʘ ʢʫʨʦʨʪʥʦʛʦ ʢʫʣʴʪʫʨʥʦʛʦ 

ʣʘʥʜʰʘʬʪʘ ʪʨʝʙʫʝʪ ʦʪʢʘʟʘ ʦʪ ʫʧʨʦʱʝʥʥʳʭ ʩʭʝʤ çʩʥʦʩʘè ʠʣʠ çʥʝʢʨʠʪʠʯʥʦʛʦ 

ʚʦʩʭʚʘʣʝʥʠʷè. ʅʝʦʙʭʦʜʠʤʘ ʪʦʥʢʘʷ ʨʘʙʦʪʘ ʧʦ ʨʝʩʝʤʘʥʪʠʟʘʮʠʠ, ʚʳʷʚʣʝʥʠʶ 

ʛʫʤʘʥʠʩʪʠʯʝʩʢʠʭ ʠ ʵʩʪʝʪʠʯʝʩʢʠʭ ʩʤʳʩʣʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʵʪʠʤ çʜʚʦʨʮʘʤ 

ʟʜʦʨʦʚʴʷè ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ XXI ʚʝʢʝ. 

ʈʝʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʷ ʦʙʲʝʢʪʦʚ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʂʨʳʤʘ 

ʩʦʚʝʪʩʢʦʛʦ ʧʝʨʠʦʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʳʡ, ʤʥʦʛʦʚʝʢʪʦʨʥʳʡ ʧʨʦʮʝʩʩ, ʚ 

ʢʦʪʦʨʦʤ ʧʝʨʝʧʣʝʪʘʶʪʩʷ ʵʩʪʝʪʠʢʘ, ʧʦʣʠʪʠʢʘ, ʵʢʦʥʦʤʠʢʘ ʠ ʩʦʮʠʘʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ. 

ɻʫʤʘʥʠʪʘʨʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʫʚʠʜʝʪʴ ʚ ʢʨʳʤʩʢʦʤ ʩʘʥʘʪʦʨʠʠ ʥʝ 

ʧʨʦʩʪʦ ʤʝʩʪʦ ʦʪʜʳʭʘ, ʘ ʟʝʨʢʘʣʦ ʦʙʱʝʩʪʚʝʥʥʳʭ ʪʨʘʥʩʬʦʨʤʘʮʠʡ ʧʦʩʪʩʦʚʝʪʩʢʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʜʣʷ ʨʝʛʠʦʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʥʦʚʦʡ ʤʦʜʝʣʠ ʨʘʟʚʠʪʠʷ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʩʠʥʝʨʛʠʠ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ ʠ 

ʠʥʥʦʚʘʮʠʡ. ʕʩʪʝʪʠʯʝʩʢʘʷ ʨʝʘʙʠʣʠʪʘʮʠʷ ʩʦʚʝʪʩʢʦʛʦ ʤʦʜʝʨʥʠʟʤʘ ʧʨʝʚʨʘʱʘʝʪ ʂʨʳʤ ʚ 

ʫʥʠʢʘʣʴʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʡ ʜʣʷ ʢʫʣʴʪʫʨʥʦ-

ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʪʫʨʠʟʤʘ. ʧʨʦʜʫʢʪ. ʇʦʣʠʪʠʢʘ ʧʘʤʷʪʠ ʠʩʧʦʣʴʟʫʝʪ ʩʘʥʘʪʦʨʠʠ ʢʘʢ ʷʢʦʨʷ 

ʠʜʝʥʪʠʯʥʦʩʪʠ, ʩʚʷʟʳʚʘʶʱʠʝ ʨʝʛʠʦʥ ʩ ʦʙʱʝʨʦʩʩʠʡʩʢʠʤ ʢʫʣʴʪʫʨʥʳʤ ʢʦʜʦʤ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʨʦʮʝʩʩ ʨʝʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʠ ʦʙʥʘʞʘʝʪ ʦʩʪʨʳʝ ʧʨʦʪʠʚʦʨʝʯʠʷ: 

ʤʝʞʜʫ ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʠʥʪʝʨʝʩʘʤʠ ʠ ʩʦʮʠʘʣʴʥʳʤ ʙʣʘʛʦʤ, ʤʝʞʜʫ ʩʦʭʨʘʥʝʥʠʝʤ 

ʘʫʪʝʥʪʠʯʥʦʩʪʠ ʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢʦʤʬʦʨʪʘ, ʤʝʞʜʫ ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʥʘʨʨʘʪʠʚʘʤʠ ʠ 

ʧʘʤʷʪʴʶ ʣʦʢʘʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ. ʋʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʂʨʳʤʩʢʦʛʦ ʨʝʛʠʦʥʘ 

ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʨʘʟʨʝʰʝʥʠʷ ʵʪʠʭ ʢʦʥʬʣʠʢʪʦʚ ʯʝʨʝʟ ʜʠʘʣʦʛ ʠ ʧʦʠʩʢ ʙʘʣʘʥʩʘ. ɹʫʜʫʱʝʝ 

ʢʨʳʤʩʢʠʭ ʩʘʥʘʪʦʨʠʝʚ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʫʜʘʩʪʩʷ ʣʠ ʧʨʝʚʨʘʪʠʪʴ ʠʭ ʠʟ ʟʘʢʨʳʪʳʭ ʘʥʢʣʘʚʦʚ 

ʵʣʠʪʘʨʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʚ ʦʪʢʨʳʪʳʝ, ʠʥʢʣʶʟʠʚʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʛʜʝ ʧʨʦʰʣʦʝ ʥʝ 

ʢʦʥʩʝʨʚʠʨʫʝʪʩʷ ʢʘʢ ʤʫʟʝʡʥʳʡ ʵʢʩʧʦʥʘʪ, ʘ ʞʠʚʝʪ ʠ ʨʘʟʚʠʚʘʝʪʩʷ, ʦʙʦʛʘʱʘʷ ʥʘʩʪʦʷʱʝʝ 

ʥʦʚʳʤʠ ʩʤʳʩʣʘʤʠ. ʉʦʭʨʘʥʝʥʠʝ çʜʫʭʘ ʤʝʩʪʘè ʧʨʠ ʥʝʠʟʙʝʞʥʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ ʬʦʨʤʳ 

ð ʟʥʘʯʠʤʳʡ ʚʳʟʦʚ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʂʨʳʤʘ ʚ XXI ʚʝʢʝ. 

ɺ ʘʨʩʝʥʘʣʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʢʫʣʴʪʫʨʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ʚʩʸ ʙʦʣʝʝ 

ʚʘʞʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʠ ʠ DM-ʤʝʪʦʜʠʢʠ. ʕʪʠ ʧʦʜʭʦʜʳ ʧʦʟʚʦʣʷʶʪ 

ʙʫʢʚʘʣʴʥʦ ʥʘʥʝʩʪʠ ʥʘ ʢʘʨʪʫ ʥʝ ʪʦʣʴʢʦ ʬʠʟʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ, ʥʦ ʠ ʠʭ ʤʥʦʛʦʩʣʦʡʥʳʝ 

ʢʫʣʴʪʫʨʥʳʝ ʢʦʥʪʝʢʩʪʳ ½ ʠʩʪʦʨʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ, ʨʘʩʩʢʘʟʳ, ʵʤʦʮʠʦʥʘʣʴʥʳʝ 

ʚʧʝʯʘʪʣʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʤʝʩʪʦʤ. DM ʟʘʨʦʜʠʣʩʷ ʥʘ ʩʪʳʢʝ ʛʝʦʛʨʘʬʠʠ ʠ ʮʠʬʨʦʚʳʭ 

ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʫʢ; ʝʛʦ ʩʫʪʴ ʚ ʩʦʟʜʘʥʠʠ ʤʥʦʛʦʫʨʦʚʥʝʚʳʭ, çʛʣʫʙʦʢʠʭè ʢʘʨʪ, ʢʦʪʦʨʳʝ 

ʦʙʲʝʜʠʥʷʶʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʩ ʥʘʨʨʘʪʠʚʘʤʠ, ʬʦʪʦʛʨʘʬʠʷʤʠ, ʘʫʜʠʦ-

ʚʠʟʫʘʣʴʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʠ ʧʨʦʯʝʡ ʢʘʯʝʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ.  
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ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʨʝʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʠ ʥʝʚʦʟʤʦʞʥʳ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʮʠʬʨʦʚʠʟʘʮʠʷ ʚʳʩʪʫʧʘʝʪ ʧʨʠʦʨʠʪʝʪʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʚʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ ʨʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ, ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʠ ʢʫʣʴʪʫʨʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ, ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʝʤʢʦʩʪʠ, ʧʦʚʩʝʤʝʩʪʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʢʘʢ ʵʢʩʧʝʨʪʥʦʤʫ ʩʦʦʙʱʝʩʪʚʫ, 

ʪʘʢ ʠ ʰʠʨʦʢʠʤ ʩʣʦʷʤ ʥʘʩʝʣʝʥʠʷ. ʇʦ ʤʥʝʥʠʶ, ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ 

ʩʧʦʩʦʙʦʚ ʦʙʥʦʚʣʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʠʥʪʝʨʝʩʘ ʢʘʢ ʰʠʨʦʢʦʡ ʘʫʜʠʪʦʨʠʠ, ʪʘʢ ʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʢ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʤ ʦʙʲʝʢʪʘʤ ʂʨʳʤʘ ʩʦʚʝʪʩʢʦʛʦ ʚʨʝʤʝʥʠ ʷʚʣʷʝʪʩʷ 

ʩʦʟʜʘʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʧʨʦʪʦʪʠʧʘ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʝʩʫʨʩʘ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʣʫʞʠʪʴ ʙʘʟʦʡ ʜʘʥʥʳʭ ʦʙ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʘʭ. ɼʘʥʥʳʡ ʨʝʩʫʨʩ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚ DM-ʬʦʨʤʘʪʝ, ʩʚʦʝʡ ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʩʪʘʚʠʪ ʦʪʦʙʨʘʞʝʥʠʝ 

ʜʠʥʘʤʠʯʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʠ ʦʪʜʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ 

ʥʝʡ. DM-ʬʦʨʤʘʪ ʥʘʧʨʘʚʣʝʥ ʥʘ ʚʠʟʫʘʣʠʟʘʮʠʶ ʤʥʦʞʝʩʪʚʘ ʩʤʳʩʣʦʚ ʠ ʠʜʝʥʪʠʯʥʦʩʪʝʡ, 

ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʚʦʩʧʨʠʷʪʠʝ ʤʝʩʪʘ ʯʝʣʦʚʝʢʦʤ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʷ 

ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʩʩʳʣʦʢ, ʢʦʪʦʨʳʝ ʩʦʧʨʦʚʦʞʜʘʶʪ ʠʩʩʣʝʜʫʝʤʳʝ ʦʙʲʝʢʪʳ ʠ ʥʘʧʨʘʚʣʷʶʪ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ ʘʨʭʠʚʘʤ, ʚʠʜʝʦʤʘʪʝʨʠʘʣʘʤ, ʬʦʪʦʛʨʘʬʠʷʤ, ʣʠʪʝʨʘʪʫʨʥʳʤ 

ʠʩʪʦʯʥʠʢʘʤ ʠ ʚʦʩʧʦʤʠʥʘʥʠʷʤ ʩʚʠʜʝʪʝʣʝʡ, ʬʦʨʤʠʨʫʷ ʪʝʤ ʩʘʤʳʤ ʵʤʦʮʠʦʥʘʣʴʥʦ-

ʯʫʚʩʪʚʝʥʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʦʙʲʝʢʪʦʚ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʦʚʝʪʩʢʦʛʦ 

ʧʝʨʠʦʜʘ. 
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Contemporary human geography and cultural studies, turning to the analysis of the post-

Soviet space, face a fundamental problem that goes far beyond a simple description or 

inventory of Soviet-era objects. This problem lies in the profound ontological and 

epistemological gap between existing interpretations of outdated ideologemes, their value 

systems, and observable reality. The Crimean resort complex of the Soviet period, 

representing a spatial structure unique in its density, historical multilayeredness, and 

ideological richness, is perhaps the most striking example of such a "resistant" reality. 

Formed within the logic of Soviet biopolitics, imperial representation, and socialist utopia, 

this complex today functions within a context of radically altered socioeconomic 

coordinates, geopolitical tensions, and sociocultural transformations. GIS technologies and 

deep mapping methods are increasingly playing a key role in the arsenal of contemporary 

researchers of the cultural landscape. These approaches allow us to literally map not only 

physical objects but also their multilayered cultural contexts ð historical information, 

stories, and emotional impressions associated with a place. Some of the most culturally rich 

tourist symbols of Crimea are the resort facilities built during the Soviet period. A modern 

strategy for their reconceptualization should include the implementation of digital 

technologies open to a wide audience. This paper presents a theoretical justification for 

reconceptualizing the resort facilities of the Soviet-era Crimea as a key tool for modern 

humanities geography and cultural studies, including the development of a prototype 

interactive resource in the Deep Mapping format. 
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Modern approaches to reconceptualization are impossible without the use of modern digital 

technologies. Digitalization is a priority in all areas of Russian scientific, social, and cultural 

tools due to its versatility, information capacity, widespread application, and accessibility 

to both the expert community and the general public. It is believed that one of the most 

effective ways to renew and increase interest in Soviet-era Crimean resort facilities among 

both the general public and specialists is to create an interactive prototype of a cartographic 

resource that will also serve as a database of the facilities under study. This resource, 

developed in the DM format, aims to display the dynamic identity of the territory and its 

individual facilities. The DM format aims to visualize the multiple meanings and identities 

that influence human perception of a place. This is achieved through the creation of 

interactive links that accompany the objects being studied and direct users to archives, video 

materials, photographs, literary sources, and witness accounts, thereby shaping an 

emotional and sensory perception of the objects of the Soviet-era health resort complex. 

Keywords: reconceptualization, revalorization, objects of the Crimean health resort 

complex of the Soviet period, Deep Mapping, cultural landscape, humanitarian geography, 

cultural studies. 
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ʈɸɿɼɽʃ 2. 

ʌʀɿʀʏɽʉʂɸʗ ɻɽʆɻʈɸʌʀʗ ʀ ʂʃʀʄɸʊʆʃʆɻʀʗ, ɻɽʆɻʈɸʌʀʗ ʇʆʏɺ  

ʀ ɻɽʆʍʀʄʀʗ ʃɸʅɼʐɸʌʊʆɺ 

 

ʋɼʂ 551.466.2 

ɺʆʃʅʆɺʆʁ ʂʃʀʄɸʊ ʇʈʀɹʈɽɾʅʆʁ ɸʂɺɸʊʆʈʀʀ ɻ. ʉʋɼɸʂ  

(ʏɽʈʅʆɽ ʄʆʈɽ) 
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1, 2, 3, 4ʄʦʨʩʢʦʡ ʛʠʜʨʦʬʠʟʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʈɸʅ, ʉʝʚʘʩʪʦʧʦʣʴ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

E-mail: 1kharitonova.dntmm@gmail.com, 2liham1984@rambler.ru, 3fomin.dntmm@gmail.com, 
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ɺ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʣʥʦʚʦʛʦ ʢʣʠʤʘʪʘ ʧʨʠʙʨʝʞʥʦʡ ʘʢʚʘʪʦʨʠʠ ʛ. ʉʫʜʘʢ (ʏʝʨʥʦʝ ʤʦʨʝ). ʅʘ 

ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʭ ʜʘʥʥʳʭ ʤʦʜʝʣʠ SWAN-ERAI ʟʘ 1979ï2019 ʛʛ. 

ʧʦʣʫʯʝʥʳ ʦʧʝʨʘʪʠʚʥʳʝ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʪʨʦʚʦʛʦ ʚʦʣʥʝʥʠʷ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ɻʫʤʙʝʣʷ ʨʘʩʩʯʠʪʘʥʳ ʚʦʣʥʦʚʳʝ ʧʘʨʘʤʝʪʨʳ ʰʪʦʨʤʦʚ ʨʘʟʣʠʯʥʦʡ ʧʦʚʪʦʨʷʝʤʦʩʪʠ. ɼʣʷ ʚʝʪʨʘ 

4%-ʡ ʨʝʞʠʤʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠ SWAN ʠ ʤʝʪʦʜʘ ʚʣʦʞʝʥʥʳʭ ʩʝʪʦʢ ʧʨʦʠʟʚʝʜʝʥʳ 

ʨʘʩʯʝʪʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʝʪʨʦʚʳʭ ʚʦʣʥ ʩ ʚʳʩʦʢʠʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ (~ 2 ʤ). 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʦʣʷ ʚʳʩʦʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʦʣʥ ʠ ʧʨʠʜʦʥʥʳʭ ʦʨʙʠʪʘʣʴʥʳʭ ʩʢʦʨʦʩʪʝʡ. ɺʳʷʚʣʝʥʦ, ʯʪʦ 

ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦʝ ʚʦʣʥʝʥʠʝ ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʠ ʶʛʦ-ʟʘʧʘʜʥʦʤ, ʶʞʥʦʤ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ ʚʝʪʨʘʭ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʤʝʶʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʜʣʷ ʦʮʝʥʢʠ ʥʘʛʨʫʟʦʢ ʥʘ ʙʝʨʝʛʦʟʘʱʠʪʥʫʶ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʣʠʪʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʙʝʨʝʛʦʚʦʡ ʟʦʥʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʣʥʦʚʦʡ ʢʣʠʤʘʪ, ʚʝʪʨʦʚʦʝ ʚʦʣʥʝʥʠʝ, ʏʝʨʥʦʝ ʤʦʨʝ, ʉʫʜʘʢ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ, SWAN, ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʨʠʜʦʥʥʳʝ ʩʢʦʨʦʩʪʠ, ʙʝʨʝʛʦʚʘʷ ʟʦʥʘ. 

 

ɺɺɽɼɽʅʀɽ 
 

ʈʘʡʦʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴ ʉʫʜʘʢʩʢʦʡ ʙʫʭʪʳ ʏʝʨʥʦʛʦ 

ʤʦʨʷ, ʧʨʠʣʘʛʘʶʱʘʷ ʩ ʟʘʧʘʜʘ ʢ ʤ. ɸʣʯʘʢ (ʨʠʩ. 1). ɿʜʝʩʴ ʥʘʭʦʜʷʪʩʷ ʜʚʘ ʫʯʘʩʪʢʘ ʙʝʨʝʛʘ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ: ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʘʷ ʥʘʙʝʨʝʞʥʘʷ ʛ. ʉʫʜʘʢ, ʧʦʩʪʨʦʝʥʥʘʷ ʚ ʥʘʯʘʣʝ 

1970-ʭ ʛʦʜʦʚ, ʠ ʤ. ɸʣʯʘʢ, ʷʚʣʷʶʱʠʡʩʷ ʩ 1988 ʛ. ʟʘʧʦʚʝʜʥʳʤ ʫʨʦʯʠʱʝʤ. ʄʳʩ ʠ 

ʦʜʥʦʠʤʝʥʥʘʷ ʛʦʨʘ ʩʣʦʞʝʥʳ ʧʨʦʯʥʳʤʠ ʩʝʨʳʤʠ ʤʨʘʤʦʨʦʚʠʜʥʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ. ʇʣʷʞ 

ʟʜʝʩʴ ʦʯʝʥʴ ʫʟʢʠʡ, ʯʘʩʪʦ ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʧʨʦʩʪʦ ʛʣʳʙʦʚʳʡ ʥʘʚʘʣ. ʇʦʜʚʦʜʥʳʡ 

ʩʢʣʦʥ ʧʨʠʛʣʫʙʳʡ. ɹʝʨʝʛʦʟʘʱʠʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʛʦʨʦʜʘ-ʢʫʨʦʨʪʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʙʝʪʦʥʥʫʶ ʥʘʙʝʨʝʞʥʫʶ ʩ 6 ʙʫʥʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʯʝʨʝʟ 90 ʤ. ɺ ʤʝʞʙʫʥʥʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʨʘʩʧʦʣʦʞʝʥ ʧʣʷʞ ʰʠʨʠʥʦʡ ʜʦ 20ï30 ʤ ʠʟ ʪʝʤʥʦ-ʩʝʨʦʛʦ ʧʝʩʢʘ ʩ ʤʝʣʢʦʡ 

ʛʘʣʴʢʦʡ [1]. ɻʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʫʞʜʘʶʪʩʷ ʚ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʳ ʩʚʝʜʝʥʠʷ ʦ ʨʝʞʠʤʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʚʝʪʨʦʚʦʛʦ ʚʦʣʥʝʥʠʷ ʚ ʧʨʠʙʨʝʞʥʦʡ ʘʢʚʘʪʦʨʠʠ ʩ ʚʳʩʦʢʠʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ. ʆʜʥʘʢʦ, ʨʝʛʠʦʥʘʣʴʥʳʭ ʨʘʙʦʪ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ 

ʚʦʣʥʦʚʦʛʦ ʨʝʞʠʤʘ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʨʘʡʦʥʝ ʥʝʪ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʙʦʪ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʨʘʟʣʠʯʥʳʭ 

ʘʩʧʝʢʪʦʚ ʚʝʪʨʦʚʦʛʦ ʚʦʣʥʝʥʠʷ ʚ ʏʝʨʥʦʤ ʤʦʨʝ. ʆʥʠ ʧʦʩʚʷʱʝʥʳ ʠʟʫʯʝʥʠʶ ʚʦʣʥʦʚʦʛʦ 

ʢʣʠʤʘʪʘ ʚʦ ʚʩʝʤ ʤʦʨʩʢʦʤ ʙʘʩʩʝʡʥʝ [2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12] ʠ ʚ ʦʪʜʝʣʴʥʳʭ 
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ʙʦʣʴʰʠʭ ʧʦ ʧʣʦʱʘʜʠ ʨʘʡʦʥʘʭ ʘʢʚʘʪʦʨʠʠ [13, 14, 15, 16]. ʆʙʱʝʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʚʩʝʭ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʨʘʙʦʪ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʥʠʭ ʠʩʩʣʝʜʫʶʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʣʥ 

ʚʜʘʣʠ ʦʪ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʭ ʜʣʷ ʠʟʫʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʝʪʨʦʚʦʛʦ 

ʚʦʣʥʝʥʠʷ ʚ ʤʝʣʢʦʚʦʜʥʳʭ ʧʨʠʙʨʝʞʥʳʭ ʨʝʛʠʦʥʘʭ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʠʟ-ʟʘ ʛʨʫʙʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʯʪʦ ʥʝ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʫʯʠʪʳʚʘʪʴ ʚʣʠʷʥʠʝ ʣʦʢʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʙʝʨʝʛʦʚʦʛʦ ʠ ʜʦʥʥʦʛʦ 

ʨʝʣʴʝʬʘ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʣʥ ʠ ʚʝʪʨʘ. ʈʝʛʠʦʥʘʣʴʥʳʝ ʨʘʙʦʪʳ ʜʦʧʦʣʥʷʶʪ ʠ 

ʫʪʦʯʥʷʶʪ ʦʙʱʫʶ ʢʘʨʪʠʥʫ ʚʝʪʨʦʚʦʛʦ ʚʦʣʥʝʥʠʷ ʜʣʷ ʚʩʝʛʦ ɸʟʦʚʦ-ʏʝʨʥʦʤʦʨʩʢʦʛʦ 

ʙʘʩʩʝʡʥʘ ʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʧʨʦʜʦʣʞʝʥʠʝʤ ʠ ʨʘʟʚʠʪʠʝʤ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 

 

ʈʠʩ. 1. ʇʦʣʦʞʝʥʠʝ ʠʟʫʯʘʝʤʦʡ ʦʙʣʘʩʪʠ (a). ɹʘʪʠʤʝʪʨʠʯʝʩʢʘʷ ʢʘʨʪʘ-ʩʭʝʤʘ ʨʘʡʦʥʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ (ʙ) 

ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ. 

 

ʉʚʝʜʝʥʠʷ ʦ ʚʝʪʨʦ-ʚʦʣʥʦʚʦʤ ʨʝʞʠʤʝ ʚʜʦʣʴ ʚʦʩʪʦʯʥʦʛʦ ʙʝʨʝʛʘ ʂʨʳʤʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʩʧʨʘʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʘʭ [17, 18], ʛʜʝ ʚʩʝ ʤʦʨʝ ʨʘʟʙʠʪʦ ʥʘ ʙʦʣʴʰʠʝ 

ʦʙʣʘʩʪʠ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʢʨʠʪʝʨʠʷʤ. ɸʥʘʣʠʟʫ ʜʘʥʥʳʭ, ʩʦʙʨʘʥʥʳʭ ʥʘ 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʷʭ, ʧʦʩʚʷʱʝʥʳ ʨʘʙʦʪʳ [19, 20], ʦʜʥʘʢʦ ʙʣʠʞʘʡʰʠʡ 

ʧʦʩʪ ʥʘʙʣʶʜʝʥʠʷ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʄɻ ʗʣʪʘ ʠ ʥʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʠʪʫʘʮʠʶ ʚ ʘʢʚʘʪʦʨʠʠ 

ʛ. ʉʫʜʘʢ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʦʣʥʦʚʦʛʦ ʢʣʠʤʘʪʘ ʚ ʙʝʨʝʛʦʚʦʡ ʟʦʥʝ ʂʨʳʤʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ 

ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʨʘʙʦʪʘʭ [21, 

22, 23, 24, 25, 26, 27, 28, 29, 30, 31], ʦʜʥʘʢʦ ʨʘʡʦʥ ʉʫʜʘʢʩʢʦʡ ʙʫʭʪʳ ʚ ʥʠʭ ʦʩʪʘʣʩʷ ʙʝʟ 

ʚʥʠʤʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ ʮʠʢʣʘ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʨʘʙʦʪ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʝʪʨʦ-ʚʦʣʥʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠʙʨʝʞʥʳʭ 

ʘʢʚʘʪʦʨʠʡ ʂʨʳʤʘ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʚʝʪʨʦʚʦʛʦ ʚʦʣʥʝʥʠʷ ʚ ʘʢʚʘʪʦʨʠʠ ʏʝʨʥʦʛʦ ʤʦʨʷ ʚ 

ʨʘʡʦʥʝ ʛ. ʉʫʜʘʢ ʤʝʪʦʜʘʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 
 



 

ɺʆʃʅʆɺʆʁ ʂʃʀʄɸʊ ʇʈʀɹʈɽɾʅʆʁ ɸʂɺɸʊʆʈʀʀ ɻ. ʉʋɼɸʂ  

(ʏɽʈʅʆɽ ʄʆʈɽ) 
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ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʜʣʷ ʦʮʝʥʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʣʥʝʥʠʷ ʚ 

ʠʩʩʣʝʜʫʝʤʦʤ ʨʘʡʦʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʝʟʫʣʴʪʘʪʳ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʭ ʨʘʩʯʝʪʦʚ 

ʚʝʪʨʦʚʳʭ ʚʦʣʥ ʟʘ ʧʝʨʠʦʜ 1979ï2019 ʛʛ. ʩ ʜʠʩʢʨʝʪʥʦʩʪʴʶ ʧʦ ʚʨʝʤʝʥʠ 1 ʯ. ʄʘʩʩʠʚ 

ʜʘʥʥʳʭ (ʜʘʣʝʝ ½ ʤʘʩʩʠʚ SWAN-ERAI) ʙʳʣ ʧʦʣʫʯʝʥ ʩ ʧʦʤʦʱʴʶ ʯʠʩʣʝʥʥʦʡ 

ʩʧʝʢʪʨʘʣʴʥʦ-ʜʠʩʢʨʝʪʥʦʡ ʤʦʜʝʣʠ SWAN (Simulating Waves Nearshore) [32, 33]. 

ʈʝʟʫʣʴʪʘʪʳ ʚʘʣʠʜʘʮʠʠ ʠ ʚʝʨʠʬʠʢʘʮʠʠ ʤʦʜʝʣʠ ʧʦ ʜʘʥʥʳʤ ʠʟʤʝʨʝʥʠʡ ʚʦʣʥʝʥʠʷ ʥʘ 

ʤʦʨʩʢʠʭ ʧʣʘʪʬʦʨʤʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʘʙʦʪʘʭ [2, 34]. ʈʘʩʯʝʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 

ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʨʘʩʯʸʪʥʦʡ ʩʝʪʢʝ ʜʣʷ ɸʟʦʚʦ-ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʩʦ 

ʩʛʫʱʝʥʠʝʤ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ [8]. ɺ ʢʘʯʝʩʪʚʝ ʧʦʣʝʡ ʚʝʪʨʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ 

ʛʣʦʙʘʣʴʥʳʭ ʘʪʤʦʩʬʝʨʥʳʭ ʨʝʘʥʘʣʠʟʦʚ ERA-Interim ʠ ERA5 ɽʚʨʦʧʝʡʩʢʦʛʦ ʮʝʥʪʨʘ 

ʩʨʝʜʥʝʩʨʦʯʥʳʭ ʧʨʦʛʥʦʟʦʚ [35] ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ 0,25Á. ʋʛʣʦʚʦʝ 

ʨʘʟʨʝʰʝʥʠʝ ʤʦʜʝʣʠ SWAN ʩʦʩʪʘʚʣʷʣʦ 10Ü. ʇʦ ʯʘʩʪʦʪʥʦʡ ʢʦʦʨʜʠʥʘʪʝ, ʠʟʤʝʥʷʶʱʝʡʩʷ 

ʚ ʜʠʘʧʘʟʦʥʝ 0,055ï0,625 ɻʮ, ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʥʝʨʘʚʥʦʤʝʨʥʘʷ ʩʝʪʢʘ ʩ 40 ʫʟʣʘʤʠ. ʇʨʠ 

ʠʥʪʝʛʨʠʨʦʚʘʥʠʠ ʧʦ ʚʨʝʤʝʥʠ ʧʨʠʤʝʥʷʣʘʩʴ ʥʝʷʚʥʘʷ ʨʘʟʥʦʩʪʥʘʷ ʩʭʝʤʘ ʩ ʰʘʛʦʤ 30 

ʤʠʥʫʪ.  

ʀʟ ʤʘʩʩʠʚʘ SWAN-ERAI ʙʳʣ ʚʳʙʨʘʥ ʙʣʠʞʘʡʰʠʡ ʢ ʉʫʜʘʢʫ ʫʟʝʣ ʨʘʩʯʝʪʥʦʡ ʩʝʪʢʠ 

ʥʘ ʠʟʦʙʘʪʝ 45 ʤ. ɼʣʷ ʵʪʦʡ ʪʦʯʢʠ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʤʥʦʛʦʣʝʪʥʠʝ ʨʷʜʳ ʧʘʨʘʤʝʪʨʦʚ, 

ʚʢʣʶʯʘʶʱʠʝ: ʚʳʩʦʪʫ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʦʣʥ (sh ); ʩʨʝʜʥʝʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚʦʣʥʝʥʠʷ (q); 

ʧʠʢʦʚʳʡ ʧʝʨʠʦʜ ʚʦʣʥ (pt); ʩʨʝʜʥʠʡ ʧʝʨʠʦʜ ʚʦʣʥ (t). ʅʘ ʦʩʥʦʚʝ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ 

ʨʷʜʦʚ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʦʧʝʨʘʪʠʚʥʳʝ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʪʨʦʚʦʛʦ 

ʚʦʣʥʝʥʠʷ. ʆʧʝʨʘʪʠʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʣʥʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪ ʬʦʥʦʚʳʝ ʫʩʣʦʚʠʷ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʧʨʠʙʨʝʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʠʩʩʣʝʜʫʝʤʦʤ 

ʨʘʡʦʥʝ, ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ½ ʨʝʞʠʤ ʧʨʝʜʝʣʴʥʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʵʪʠ 

ʦʙʲʝʢʪʳ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʨʘʙʦʪʳ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠ SWAN [32, 33] ʧʦʣʫʯʝʥʳ ʢʘʨʪʳ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚʝʪʨʦʚʦʛʦ ʚʦʣʥʝʥʠʷ ʚ ʧʨʠʙʨʝʞʥʦʡ 

ʟʦʥʝ ʛ. ʉʫʜʘʢ. ʈʘʩʯʝʪʳ ʧʨʦʚʝʜʝʥʳ ʜʣʷ ʚʦʩʴʤʠ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚʝʪʨʘ 10, 4, 2 ʠ  

1%-ʥʦʡ ʨʝʞʠʤʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ (ʈʆ) (ʪʘʙʣ. 1), ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʩʨʝʜʥʝʥʠʷ ʜʘʥʥʳʭ ʠʟ ʨʘʙʦʪʳ [17] ʜʣʷ 2 ʨʘʡʦʥʘ ʏʝʨʥʦʛʦ ʤʦʨʷ. 

 

ʊʘʙʣʠʮʘ 1.  

ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ (ʤ/ʩ) 10, 4, 2 ʠ 1 %-ʥʦʡ ʨʝʞʠʤʥʦʡ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ (ʈʆ) ʧʦ ʚʦʩʴʤʠ ʨʫʤʙʘʤ 

ʈʆ, % ʉ ʉɺ ɺ ʖɺ ʖ ʖɿ ɿ ʉɿ 

10 26,8 29,1 24,5 19,9 23,7 29,7 28,4 24,8 

4 28,0 30,7 25,9 21,1 25,1 31,2 29,4 25,6 

2 28,9 31,9 26,9 22,0 26,3 32,3 30,2 26,1 

1 29,8 33,0 28,0 23,0 27,4 33,4 30,9 26,7 

ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ ʧʦ [17]. 

 



 

 

ʍʘʨʠʪʦʥʦʚʘ ʃ. ɺ., ʄʠʭʘʡʣʠʯʝʥʢʦ ʉ. ʖ., ʌʦʤʠʥ ɺ. ɺ., ɸʣʝʢʩʝʝʚ ɼ. ɺ. 
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ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʦʣʥʦʚʳʭ ʧʦʣʝʡ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ 5-ʪʠ ʰʘʛʦʚʳʡ ʤʝʪʦʜ ʚʣʦʞʝʥʥʳʭ ʩʝʪʦʢ. ʇʦʩʪʨʦʝʥʠʝ ʨʝʣʴʝʬʘ ʜʥʘ 

ʨʘʩʯʝʪʥʳʭ ʦʙʣʘʩʪʝʡ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʦʩʥʦʚʝ ʦʮʠʬʨʦʚʢʠ ʚʩʝʭ ʜʦʩʪʫʧʥʳʭ 

ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʢʘʨʪ ʨʘʡʦʥʦʚ ʨʘʩʯʝʪʦʚ. ʅʘ ʧʝʨʚʦʤ ʰʘʛʝ ʤʦʜʝʣʠʨʦʚʘʣʠʩʴ ʧʦʣʷ 

ʚʦʣʥʝʥʠʷ ʚʦ ʚʩʝʤ ʏʝʨʥʦʤʦʨʩʢʦʤ ʙʘʩʩʝʡʥʝ; ʥʘ ʚʪʦʨʦʤ ʠ ʪʨʝʪʴʝʤ ʰʘʛʘʭ ʚʦʣʥʝʥʠʝ 

ʨʘʩʩʯʠʪʳʚʘʣʦʩʴ ʜʣʷ ʦʙʣʘʩʪʝʡ, ʚʢʣʶʯʘʶʱʠʭ ʧʦʣʫʦʩʪʨʦʚ ʂʨʳʤ ʠ ʝʛʦ ʶʞʥʳʡ ʙʝʨʝʛ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʥʘ ʯʝʪʚʝʨʪʦʤ ʰʘʛʝ ʧʦʣʷ ʚʦʣʥ ʦʧʨʝʜʝʣʷʣʠʩʴ ʜʣʷ ʘʢʚʘʪʦʨʠʠ ʦʪ 

ʤ. ʂʘʧʯʠʢ ʜʦ ʤ. ʄʝʛʘʥʦʤ. ʅʘ ʧʷʪʦʤ ʰʘʛʝ ʥʘ ʩʝʪʢʝ ʩ ʩʘʤʳʤ ʚʳʩʦʢʠʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ ~ 2 Ĭ 2 ʤ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʧʦʣʷ ʚʦʣʥ ʚ ʧʨʠʙʨʝʞʥʦʤ 

ʨʘʡʦʥʝ ʛ. ʉʫʜʘʢ ʨʘʟʤʝʨʦʤ 1,5 ʥʘ 2 ʢʤ, ʚʢʣʶʯʘʶʱʝʤ ʤ. ɸʣʯʘʢ (ʨʠʩ. 1). ʅʘ ʚʪʦʨʦʤ ʠ 

ʚʩʝʭ ʧʦʩʣʝʜʫʶʱʠʭ ʰʘʛʘʭ ʧʘʨʘʤʝʪʨʳ ʚʝʪʨʦʚʳʭ ʚʦʣʥ ʥʘ ʞʠʜʢʠʭ ʛʨʘʥʠʮʘʭ ʨʘʩʯʝʪʥʳʭ 

ʦʙʣʘʩʪʝʡ ʦʧʨʝʜʝʣʷʣʠʩʴ ʠʥʪʝʨʧʦʣʷʮʠʝʡ ʤʦʜʝʣʴʥʳʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ 

ʧʨʝʜʳʜʫʱʝʤ ʰʘʛʝ. ʋʛʣʦʚʦʝ ʨʘʟʨʝʰʝʥʠʝ ʤʦʜʝʣʠ SWAN ʩʦʩʪʘʚʣʷʣʦ 10Ü. ʇʦ ʯʘʩʪʦʪʥʦʡ 

ʢʦʦʨʜʠʥʘʪʝ, ʠʟʤʝʥʷʶʱʝʡʩʷ ʦʪ 0,02 ʜʦ 2 ɻʮ, ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʥʝʨʘʚʥʦʤʝʨʥʘʷ ʩʝʪʢʘ ʩ 31 

ʫʟʣʦʤ. 

 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

ɸʥʘʣʠʟ ʦʧʝʨʘʪʠʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʣʥʝʥʠʷ ʚ ʪʦʯʢʝ ʩ ʛʣʫʙʠʥʦʡ 45 ʤ ʥʘ 

ʪʨʘʚʝʨʟʝ ʥʘʙʝʨʝʞʥʦʡ ʛ. ʉʫʜʘʢ ʧʦʢʘʟʘʣ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʦʚʪʦʨʷʝʤʦʩʪʴ (49%) 

ʠʤʝʶʪ ʚʦʣʥʳ ʩ ʚʳʩʦʪʘʤʠ 0,25 ʠ 0,5 ʤ; ʚʦʣʥʳ ʚʳʩʦʪʦʡ 1 ʤ ʠ 2,5 ʤ ʚʦʟʥʠʢʘʶʪ ʚ 8% ʠ 

0,9% ʩʣʫʯʘʝʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨʠʩ. 2, ʘ). ɻʠʩʪʦʛʨʘʤʤʘ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʩʨʝʜʥʠʭ 

ʧʝʨʠʦʜʦʚ ʚʦʣʥ (ʨʠʩ. 2, ʙ) ʠʤʝʝʪ ʭʘʨʘʢʪʝʨʥʫʶ ʦʩʦʙʝʥʥʦʩʪʴ: ʥʘ ʥʝʡ ʦʪʯʝʪʣʠʚʦ 

ʚʳʜʝʣʷʝʪʩʷ ʠʥʪʝʨʚʘʣ 2,5ï3,5 ʩ, ʛʜʝ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʧʝʨʠʦʜʦʚ ʧʨʝʚʳʰʘʝʪ 14%, ʚ 

ʫʢʘʟʘʥʥʳʡ ʠʥʪʝʨʚʘʣ ʧʝʨʠʦʜʦʚ ʧʦʧʘʜʘʝʪ 45% ʚʩʝʭ ʩʣʫʯʘʝʚ. 

 

 
ʈʠʩ. 2. ʇʦʚʪʦʨʷʝʤʦʩʪʴ ʚʳʩʦʪʳ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʦʣʥ (ʘ) ʠ ʩʨʝʜʥʝʛʦ ʧʝʨʠʦʜʘ ʚʦʣʥ 

(ʙ)  

ʥʘ ʠʟʦʙʘʪʝ ~45 ʤ ʚ ʨʘʡʦʥʝ ʛ. ʉʫʜʘʢ ʧʦ ʜʘʥʥʳʤ SWAN-ERAI 

ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ. 

 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚʦʣʥʳ ʚ ʠʩʩʣʝʜʫʝʤʳʡ ʨʘʡʦʥ ʧʨʠʭʦʜʷʪ ʩ ʚʦʩʪʦʢʘ-ʶʛʦ-

ʚʦʩʪʦʢʘ ʠ ʶʛʦ-ʶʛʦ-ʟʘʧʘʜʘ (ʧʦʚʪʦʨʷʝʤʦʩʪʴ 14%) (ʨʠʩ. 3, ʘ). ʅʘ ʨʦʟʝ ʩʨʝʜʥʠʭ 

ʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ ʚʳʩʦʪʳ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʦʣʥ (ʨʠʩ. 3, ʙ) ʚʳʜʝʣʷʝʪʩʷ 3 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʭʦʜʘ ʢ ʠʩʩʣʝʜʫʝʤʦʤʫ ʨʘʡʦʥʫ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʭ ʚʦʣʥ: ʚʦʩʪʦʢ-ʶʛʦ-



 

ɺʆʃʅʆɺʆʁ ʂʃʀʄɸʊ ʇʈʀɹʈɽɾʅʆʁ ɸʂɺɸʊʆʈʀʀ ɻ. ʉʋɼɸʂ  

(ʏɽʈʅʆɽ ʄʆʈɽ) 
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ʚʦʩʪʦʢ, ʶʛ, ʶʛʦ-ʶʛʦ-ʟʘʧʘʜ. ʉʨʝʜʥʠʝ ʤʥʦʛʦʣʝʪʥʠʝ ʟʥʘʯʝʥʠʷ   ʜʣʷ ʵʪʠʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʜʦʩʪʠʛʘʶʪ 1,0ï1,1 ʤ. 

ɼʣʷ ʠʩʩʣʝʜʫʝʤʦʡ ʘʢʚʘʪʦʨʠʠ ʪʘʢʞʝ ʨʘʩʩʯʠʪʘʥʳ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʰʪʦʨʤʦʚʳʭ 

ʩʠʪʫʘʮʠʡ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʝʧʨʠʥʷʪʦʡ ʧʨʘʢʪʠʢʦʡ ʜʣʷ ʦʮʝʥʦʢ ʵʪʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʟʥʘʯʝʥʠʷ ʚʳʩʦʪ ʚʦʣʥ 3%-ʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚ ʩʠʩʪʝʤʝ ʰʪʦʨʤʘ (%3h

). ɼʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʰʪʦʨʤʘ ʨʘʚʝʥʩʪʚʦ ah =%3  ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ 3-ʭ ʧʨʦʮʝʥʪʘʭ ʚʩʝʭ 

ʩʣʫʯʘʝʚ ʚʳʩʦʪʳ ʚʦʣʥ ʙʫʜʫʪ ʧʨʝʚʳʰʘʪʴ ʟʥʘʯʝʥʠʝ a. ʈʘʩʯʝʪ %3h  ʚʳʧʦʣʥʷʣʩʷ ʩ 

ʧʦʤʦʱʴʶ ʠʥʪʝʛʨʘʣʴʥʦʡ ʬʫʥʢʮʠʠ ʚʝʨʦʷʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳʩʦʪ ʚʦʣʥ ʜʣʷ ʤʦʨʷ 

ʢʦʥʝʯʥʦʡ ʛʣʫʙʠʥʳ [36]. 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʰʪʦʨʤʦʚʳʭ ʩʠʪʫʘʮʠʡ ʦʧʨʝʜʝʣʷʣʘʩʴ ʫʩʣʦʚʠʷʤʠ %3h  > 1,25 ʤ; 

%3h  > 2 ʤ; %3h  > 3 ʤ; %3h  Ó 4 ʤ. ɺ ʪʘʙʣ. 2 ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʦ ʩʨʝʜʥʝʡ ʤʥʦʛʦʣʝʪʥʝʡ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ (ʩʫʪ) ʧʦ ʤʝʩʷʮʘʤ ʰʪʦʨʤʦʚʳʭ ʩʠʪʫʘʮʠʡ ʚ ʧʨʠʙʨʝʞʥʦʡ ʘʢʚʘʪʦʨʠʠ 

ʛ. ʉʫʜʘʢ. ɺ ʥʠʞʥʝʡ ʩʪʨʦʢʝ ʪʘʙʣʠʮʳ ʜʣʷ ʢʘʞʜʦʡ ʛʨʘʜʘʮʠʠ ʜʘʥʘ ʝʝ ʩʨʝʜʥʷʷ ʟʘ ʛʦʜ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʥʘʠʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ ʰʪʦʨʤʦʚʳʝ 

ʩʠʪʫʘʮʠʠ ʚʦʟʥʠʢʘʶʪ ʚ ʜʝʢʘʙʨʝ ½ ʷʥʚʘʨʝ, ʤʠʥʠʤʘʣʴʥʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʰʪʦʨʤʦʚ 

ʦʪʤʝʯʘʝʪʩʷ ʚ ʠʶʥʝ ½ ʠʶʣʝ. 

 
 

ʈʠʩ. 3. ʈʦʟʳ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʩʨʝʜʥʝʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚʦʣʥʝʥʠʷ (%) (ʘ) ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʩʨʝʜʥʠʭ ʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ ʚʳʩʦʪʳ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʦʣʥ (ʤ) (ʙ) ʥʘ ʠʟʦʙʘʪʝ ~45 ʤ ʚ ʨʘʡʦʥʝ ʛ. ʉʫʜʘʢ ʧʦ ʜʘʥʥʳʤ SWAN-ERAI 

ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ. 

 

ɸʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʛʦʜʘʤ ʜʣʠʪʝʣʴʥʦʩʪʠ (ʩʫʪ) ʰʪʦʨʤʦʚ ʧʦ ʜʘʥʥʳʤ SWAN-

ERAI ʟʘ ʧʝʨʠʦʜ 1979ï2019 ʛʛ. ʜʣʷ ʯʝʪʳʨʝʭ ʛʨʘʜʘʮʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʰʪʦʨʤʘ, 

ʧʨʠʚʝʜʸʥʥʳʭ ʚʳʰʝ, ʧʦʢʘʟʘʣ, ʯʪʦ ʩʨʝʜʥʠʝ ʤʥʦʛʦʣʝʪʥʠʝ ʟʥʘʯʝʥʠʷ ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʰʪʦʨʤʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʚʥʳ: 14,2 ʩʫʪ; 7,6 ʩʫʪ; 3,1 ʩʫʪ; 1,2 ʩʫʪ (ʨʠʩ. 4, ʘ, ʙ). 

ʅʘ ʨʠʩ. 4, ʛ ʧʨʠʚʝʜʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʦʜʦʚʳʭ ʤʘʢʩʠʤʫʤʦʚ ʚʳʩʦʪʳ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʦʣʥ sh . ɺʠʜʥʦ, ʯʪʦ ʠʭ ʟʥʘʯʝʥʠʷ ʠʟʤʝʥʷʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 2,7 ʜʦ 5,9 

ʤ, ʘ ʩʨʝʜʥʝʝ ʩʦʩʪʘʚʣʷʝʪ 4,1 ʤ. 
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ʊʘʙʣʠʮʘ 2.  

ʉʨʝʜʥʷʷ ʤʥʦʛʦʣʝʪʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ (ʩʫʪ) ʰʪʦʨʤʦʚʳʭ ʩʠʪʫʘʮʠʡ ʧʦ 

ʤʝʩʷʮʘʤ ʥʘ ʠʟʦʙʘʪʝ ~45 ʤ ʚ ʨʘʡʦʥʝ ʛ. ʉʫʜʘʢ ʧʦ ʜʘʥʥʳʤ SWAN-ERAI 

ʄʝʩʷʮʳ %3h  Ó 1,25 ʤ %3h  Ó 2 ʤ %3h  Ó 3ʤ %3h  Ó 4ʤ 

1 21,2 13,3 6,3 2,7 

2 19,0 12,3 5,7 2,3 

3 19,3 11,4 5,0 1,9 

4 14,6 7,5 2,5 0,8 

5 9,7 3,9 1,0 0,2 

6 6,8 2,4 0,7 0,2 

7 7,3 2,3 0,7 0,2 

8 8,7 3,3 0,6 0,1 

9 10,9 5,0 1,7 0,6 

10 15,2 7,7 2,9 1,0 

11 18,3 10,4 4,6 1,9 

12 21,4 13,3 6,3 2,8 

ʉʨʝʜʥʝʝ ʟʘ ʛʦʜ 14,4 7,7 3,2 1,2 

ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ. 

 

 

 

ʘ  ʙ  

ʚ  

ʈʠʩ. 4 ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʛʦʜʘʤ ʜʣʠʪʝʣʴʥʦʩʪʠ (ʩʫʪ) ʰʪʦʨʤʦʚʳʭ ʩʠʪʫʘʮʠʡ ʜʣʷ 

%3h  Ó 1,25 ʤ ʠ %3h  Ó 2 ʤ (ʩʝʨʳʡ ʮʚʝʪ) (ʘ) ʠ ʜʣʷ %3h  Ó 3 ʤ ʠ %3h  Ó 4 ʤ (ʩʝʨʳʡ ʮʚʝʪ) (ʙ) 

ʠ ʛʦʜʦʚʳʭ ʤʘʢʩʠʤʫʤʦʚ ʚʳʩʦʪʳ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʦʣʥ sh  (ʚ) ʥʘ ʠʟʦʙʘʪʝ 45 ʤ ʚ ʨʘʡʦʥʝ 

ʛ. ʉʫʜʘʢ ʧʦ ʜʘʥʥʳʤ SWAN-ERAI 

ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ. 



 

ɺʆʃʅʆɺʆʁ ʂʃʀʄɸʊ ʇʈʀɹʈɽɾʅʆʁ ɸʂɺɸʊʆʈʀʀ ɻ. ʉʋɼɸʂ  
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ɼʣʷ ʦʮʝʥʢʠ ʤʘʢʩʠʤʫʤʦʚ ʩʨʝʜʥʠʭ ʚʳʩʦʪ ʚʦʣʥ πȟφσẗ  ʠ ʩʨʝʜʥʠʭ ʧʝʨʠʦʜʦʚ 

ʚʦʣʥ t ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʛ. ʉʫʜʘʢ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ ʛʦʜʦʚʳʭ ʤʘʢʩʠʤʫʤʦʚ, 

ʙʘʟʠʨʫʶʱʠʡʩʷ ʥʘ 2-ʭʧʘʨʘʤʝʪʨʠʯʝʩʢʦʤ ʵʢʩʪʨʝʤʘʣʴʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ɻʫʤʙʝʣʷ [36]. 

ʀʟ ʤʘʩʩʠʚʘ ʚʦʣʥʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ SWAN-ERAI ʚʳʜʝʣʝʥʳ ʨʷʜʳ ʛʦʜʦʚʳʭ 

ʤʘʢʩʠʤʫʤʦʚ ʩʨʝʜʥʠʭ ʚʳʩʦʪ ʠ ʩʨʝʜʥʠʭ ʧʝʨʠʦʜʦʚ. ɼʘʣʝʝ ʤʝʪʦʜʦʤ ʥʘʠʤʝʥʴʰʠʭ 

ʢʚʘʜʨʘʪʦʚ ʦʧʨʝʜʝʣʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ɻʫʤʙʝʣʷ, 

ʧʦʩʪʨʦʝʥʳ ʙʠʧʣʦʪʳ ʛʦʜʦʚʳʭ ʤʘʢʩʠʤʫʤʦʚ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ 

ɻʫʤʙʝʣʷ ʚʳʯʠʩʣʝʥʳ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʚʳʩʦʪ ʚʦʣʥ ʠ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʝʨʠʦʜʦʚ ʚʦʣʥ, 

ʚʦʟʤʦʞʥʳʭ 1 ʨʘʟ ʚ ʛʦʜ, 5, 10, 25, 50 ʠ 100 ʣʝʪ. ɼʘʣʝʝ ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ 

ʩ ʧʦʤʦʱʴʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ɻʣʫʭʦʚʩʢʦʛʦ [37] ʧʦʣʫʯʝʥʳ ʦʮʝʥʢʠ ʚʳʩʦʪ ʠ ʧʝʨʠʦʜʦʚ ʚʦʣʥ 

ʨʘʟʣʠʯʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚ ʩʠʩʪʝʤʝ, ʚʦʟʤʦʞʥʳʭ 1 ʨʘʟ ʚ ʛʦʜ, 5, 10, 25, 50 ʠ 100 ʣʝʪ 

(ʪʘʙʣ. 3). 

ʉʢʦʨʦʩʪʴ, ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʚʨʝʤʷ ʜʝʡʩʪʚʠʷ ʚʝʪʨʘ, ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʣʴʝʬʘ ʜʥʘ, 

ʢʦʥʬʠʛʫʨʘʮʠʷ ʙʝʨʝʛʘ ʠ ʟʥʘʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʨʘʟʛʦʥʦʚ ʦʧʨʝʜʝʣʷʶʪ ʭʘʨʘʢʪʝʨ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʚʝʪʨʦʚʦʛʦ ʚʦʣʥʝʥʠʷ ʚ ʙʝʨʝʛʦʚʦʡ ʟʦʥʝ. ʈʘʡʦʥ ʛ. ʉʫʜʘʢ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʦʚʦʣʴʥʦ ʧʨʷʤʦʣʠʥʝʡʥʳʤ ʙʝʨʝʛʦʤ ʩ ʫʢʣʦʥʦʤ ʜʥʘ ~0,02ï0,05 ʤ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʦʣʥʦʚʳʝ ʧʦʣʷ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʠʩʩʣʝʜʫʝʤʦʡ ʘʢʚʘʪʦʨʠʠ ʙʫʜʫʪ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʜʥʦʨʦʜʥʳʤʠ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʨʘʩʯʝʪʥʦʡ 

ʦʙʣʘʩʪʠ, ʚʢʣʶʯʘʶʱʘʷ ʚʳʜʚʠʥʫʪʳʡ ʚ ʤʦʨʝ ʥʘ 500 ʤ ʧʨʠʛʣʫʙʳʡ ʙʝʨʝʛ ʫ ʤ. ɸʣʯʘʢ 

(ʫʢʣʦʥ ʩʦʩʪʘʚʣʷʝʪ ~0,16) (ʨʠʩ. 1). ɺʤʝʩʪʝ ʩ ʤʳʩʦʤ ʄʝʛʘʥʦʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʥʘ ʶʛʦ-

ʚʦʩʪʦʢʝ ʉʫʜʘʢʩʢʦʡ ʙʫʭʪʳ, ʤ. ɸʣʯʘʢ ʦʢʘʟʳʚʘʝʪ ʵʢʨʘʥʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʜʣʷ ʚʦʣʥʝʥʠʷ 

ʦʪ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʝʝ ʚʦʣʥʦʦʧʘʩʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʜʣʷ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ ʷʚʣʷʶʪʩʷ ʚʦʣʥʳ, ʧʨʠʭʦʜʷʱʠʝ ʠʟ ʩʝʢʪʦʨʘ ʟʘʧʘʜ ½ ʶʛʦ-ʚʦʩʪʦʢ. 

 

ʊʘʙʣʠʮʘ 3.  

ɺʳʩʦʪʘ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʦʣʥ sh , ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ ʚʦʣʥ h, ʩʨʝʜʥʠʡ ʧʝʨʠʦʜ ʚʦʣʥ t, 

ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʚʦʣʥ l, ʚʳʩʦʪʘ ʚʦʣʥ 50% (%50h ), 13% ( %13h ), 3% ( %3h ) ʠ 1% (%1h ) 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚ ʩʠʩʪʝʤʝ ʰʪʦʨʤʘ, ʚʦʟʤʦʞʥʦʛʦ ʚ ʙʝʨʝʛʦʚʦʡ ʟʦʥʝ ʛ. ʉʫʜʘʢ 1 ʨʘʟ ʚ ʛʦʜ, 

5, 10, 25, 50 ʠ 100 ʣʝʪ 

ʊ, ʛʦʜʳ sh , ʤ h, ʤ t, ʩ l, ʤ %50h , ʤ %13h , ʤ %3h , ʤ %1h , ʤ 

1 4,5 2,3 8,4 107 2,2 3,7 4,8 5,5 

5 5,4 2,9 9,2 128 2,7 4,5 5,8 6,6 

10 5,9 3,1 9,6 139 3,0 4,9 6,3 7,2 

25 6,5 3,4 10,1 152 3,3 5,4 6,9 7,9 

50 6,9 3,7 10,5 162 3,5 5,8 7,4 8,4 

100 7,3 3,9 10,9 172 3,7 6,1 7,9 8,9 

ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ. 

 

ʆʩʪʘʥʦʚʠʤʩʷ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʠ ʚʦʣʥʦʚʳʭ ʧʦʣʝʡ, ʧʦʣʫʯʝʥʥʳʭ ʜʣʷ ʨʘʩʯʝʪʥʳʭ 

ʩʢʦʨʦʩʪʝʡ ʚʝʪʨʘ 4%-ʥʦʡ ʨʝʞʠʤʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ (ʜʣʷ ʩʢʦʨʦʩʪʝʡ ʚʦʟʤʦʞʥʳʭ 1 ʨʘʟ 

ʚ 25 ʣʝʪ) ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʦʤʝʥʪʫ ʚʨʝʤʝʥʠ 16 ʯ. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʦʚ ʜʣʷ 
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ʰʪʦʨʤʦʚ ʨʝʞʠʤʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 10%, 2% ʠ 1% ʧʦʢʘʟʘʣ, ʯʪʦ ʢʦʥʬʠʛʫʨʘʮʠʷ 

ʚʦʣʥʦʚʳʭ ʧʦʣʝʡ ʜʣʷ ʵʪʠʭ ʩʠʪʫʘʮʠʡ ʢʘʯʝʩʪʚʝʥʥʦ ʥʝ ʤʝʥʷʝʪʩʷ. 

ʅʘ ʨʠʩ. 5 ʧʦʢʘʟʘʥʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳʩʦʪʳ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʦʣʥ 

hs ʠ ʩʨʝʜʥʝʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚʦʣʥʝʥʠʷ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʨʘʡʦʥʝ ʜʣʷ ʟʘʧʘʜʥʦʛʦ, ʶʛʦ-

ʟʘʧʘʜʥʦʛʦ, ʶʞʥʦʛʦ, ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ, ʚʦʩʪʦʯʥʦʛʦ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʡ 

ʚʝʪʨʘ. 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦʝ ʚʦʣʥʝʥʠʝ ʩ 

ʚʳʩʦʪʘʤʠ 8ï10 ʤ ʚ ʤʦʨʠʩʪʦʡ ʯʘʩʪʠ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʠ ʶʛʦ-

ʟʘʧʘʜʥʦʤ, ʶʞʥʦʤ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ ʚʝʪʨʘʭ (ʨʠʩ. 5, ʙ, ʚ, ʛ), ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʥʘʠʙʦʣʴʰʝʡ ʩʢʦʨʦʩʪʴʶ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʨʘʩʯʝʪʥʦʛʦ ʚʝʪʨʘ (ʪʘʙʣʠʮʘ 1), ʙʦʣʴʰʠʤʠ 

ʨʘʟʛʦʥʘʤʠ ʚʦʣʥʝʥʠʷ ʚ ʘʢʚʘʪʦʨʠʠ ʏʝʨʥʦʛʦ ʤʦʨʷ ʠ ʦʪʢʨʳʪʦʩʪʴʶ ʘʢʚʘʪʦʨʠʠ.  

ʇʨʠ ʜʝʡʩʪʚʠʠ ʟʘʧʘʜʥʦʛʦ ʠ ʚʦʩʪʦʯʥʦʛʦ ʚʝʪʨʦʚ ʚ ʠʩʩʣʝʜʫʝʤʫʶ ʦʙʣʘʩʪʴ ʧʨʠʭʦʜʷʪ 

ʚʦʣʥʳ ʩ ʚʳʩʦʪʘʤʠ ʦʢʦʣʦ 7 ʤ (ʨʠʩ. 5, ʘ). ʇʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʚʦʣʥ ʢ ʥʘʙʝʨʝʞʥʦʡ ʠʭ 

ʚʳʩʦʪʳ ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʶʪʩʷ ʜʦ ʚʝʣʠʯʠʥ 1,5ï2,0 ʤ ʚ ʨʘʡʦʥʝ ʦʢʦʥʝʯʥʦʩʪʠ ʙʫʥ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʜʣʷ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʳʰʝ ʩʣʫʯʘʝʚ ʩʪʨʫʢʪʫʨʘ ʚʦʣʥʦʚʳʭ ʧʦʣʝʡ, 

ʥʘʯʠʥʘʷ ʩ ʠʟʦʙʘʪʳ 5 ʤ ʠ ʤʝʥʴʰʝ, ʠʤʝʝʪ ʠʜʝʥʪʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʚʳʩʦʪ ʚʦʣʥ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʛʝʥʝʨʠʨʫʶʱʝʛʦ ʠʭ ʚʝʪʨʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ 

ʛʣʫʙʠʥʘʭ Ò10 ʤ ʚʳʩʦʪʳ ʚʦʣʥ ʦʧʨʝʜʝʣʷʶʪʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ 

ʛʣʫʙʠʥ.  

ʇʦʣʷ ʚʦʣʥʝʥʠʷ, ʬʦʨʤʠʨʫʝʤʳʝ ʚʝʪʨʘʤʠ ʦʪ ʩʝʚʝʨʥʳʭ ʨʫʤʙʦʚ, ʠʤʝʶʪ ʠʥʫʶ 

ʩʪʨʫʢʪʫʨʫ. ʇʨʠ ʜʝʡʩʪʚʠʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʚʝʪʨʘ ʚ ʨʘʩʯʝʪʥʫʶ ʦʙʣʘʩʪʴ ʧʨʠʭʦʜʷʪ 

ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʟʘ ʩʯʝʪ ʨʝʬʨʘʢʮʠʠ ʚʦʣʥʳ ʦʪʢʨʳʪʦʛʦ ʤʦʨʷ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʩ ʚʳʩʦʪʘʤʠ ~3,5 ʤ (ʨʠʩ. 5, ʝ) ʉʝʚʝʨʥʳʡ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʡ ʚʝʪʨʘ ʜʫʶʪ ʩ 

ʙʝʨʝʛʘ ʠ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʦʙʣʘʩʪʠ ʥʝ ʬʦʨʤʠʨʫʶʪ ʟʥʘʯʠʤʦʛʦ ʚʦʣʥʝʥʠʷ. 

ʀʟ-ʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʝʣʢʦʚʦʜʥʦʩʪʠ ʙʫʭʪʳ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʚʦʣʥ ʦʢʘʟʳʚʘʝʪ ʨʝʬʨʘʢʮʠʷ. ʅʘ ʚʟʤʦʨʴʝ ʥʘʧʨʘʚʣʝʥʠʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʚʝʪʨʘ (ʨʠʩ. 5). ʉʘʤʦ ʷʚʣʝʥʠʝ 

ʨʝʬʨʘʢʮʠʠ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ ʥʘ ʧʦʜʭʦʜʝ ʢ ʙʝʨʝʛʫ ʚʦʟʥʠʢʘʝʪ ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ 

ʜʣʠʥʘ ʧʦʜʭʦʜʷʱʠʭ ʚʦʣʥ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʝʪ ʛʣʫʙʠʥʫ ʤʦʨʷ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ. 

ɺʙʣʠʟʠ ʥʘʙʝʨʝʞʥʦʡ ʛ. ʉʫʜʘʢ ʚʦʣʥʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʠʤʝʶʪ ʥʘʧʨʘʚʣʝʥʠʝ ~ 45 .  

ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʧʦʪʝʨʠ ʚʦʣʥʦʚʦʡ ʵʥʝʨʛʠʠ ʟʘ ʩʯʝʪ ʜʦʥʥʦʛʦ 

ʪʨʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʘʤʧʣʠʪʫʜʘ ʦʨʙʠʪʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʚʦʣʥʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʫ ʜʥʘ Vb 
(ʤ/ʩ). ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʦʢʘʟʳʚʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʦʨʬʦʜʠʥʘʤʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ ʚ ʘʢʚʘʪʦʨʠʠ. ʅʘ ʤʝʣʢʦʚʦʜʴʝ ʚʦʣʥʳ ʧʨʦʥʠʢʘʶʪ ʜʦ ʜʥʘ ʠ ʚʟʚʝʰʠʚʘʶʪ ʜʦʥʥʳʡ 

ʤʘʪʝʨʠʘʣ, ʧʨʠ ʵʪʦʤ ʜʦʣʷ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚʦʣʥ ʧʝʨʝʭʦʜʠʪ ʯʘʩʪʠʯʥʦ ʚ ʨʘʙʦʪʫ ʧʦ 

ʚʟʚʝʰʠʚʘʥʠʶ ʠ ʧʝʨʝʤʝʱʝʥʠʶ ʜʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʯʘʩʪʠʯʥʦ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʪʫʨʙʫʣʝʥʪʥʳʭ ʚʠʭʨʝʡ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʠ ʦʙʪʝʢʘʥʠʠ ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʭ ʥʝʨʦʚʥʦʩʪʝʡ 

ʨʝʣʴʝʬʘ ʜʥʘ, ʬʦʨʤʠʨʫʷ ʤʝʭʘʥʠʟʤ ʜʦʥʥʦʛʦ ʪʨʝʥʠʷ. ɿʦʥʳ ʤʘʢʩʠʤʫʤʦʚ bV  

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʦʥʘʤ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʨʘʟʤʳʚʘ ʜʥʘ, ʧʨʠ ʫʩʣʦʚʠʠ ʥʘʣʠʯʠʷ ʥʘ ʜʥʝ 

ʧʦʜʚʠʞʥʳʭ ʥʘʥʦʩʦʚ. 

ʅʘ ʨʠʩ. 6 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʩʯʝʪʥʳʝ ʧʦʣʷ ʩʢʦʨʦʩʪʝʡ ʧʨʠʜʦʥʥʳʭ ʚʦʣʥʦʚʳʭ ʪʝʯʝʥʠʡ 

ʜʣʷ 6 ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚʝʪʨʘ 4 %-ʥʦʡ ʨʝʞʠʤʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚ 

ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʛ. ʉʫʜʘʢ. ɺʠʜʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʨʠʜʦʥʥʳʝ ʦʨʙʠʪʘʣʴʥʳʝ 

ʩʢʦʨʦʩʪʠ ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʠ ʶʞʥʦʤ (ʨʠʩ. 6, ʙ) ʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ (ʨʠʩ. 6, ʚ) ʚʝʪʨʘʭ.  



 

ɺʆʃʅʆɺʆʁ ʂʃʀʄɸʊ ʇʈʀɹʈɽɾʅʆʁ ɸʂɺɸʊʆʈʀʀ ɻ. ʉʋɼɸʂ  

(ʏɽʈʅʆɽ ʄʆʈɽ) 
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ʈʠʩ. 5. ɺʳʩʦʪʘ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʦʣʥ (sh ) ʠ ʩʨʝʜʥʝʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚʦʣʥʝʥʠʷ ʧʨʠ 

ʟʘʧʘʜʥʦʤ (ʘ), ʶʛʦ-ʟʘʧʘʜʥʦʤ (ʙ), ʶʞʥʦʤ (ʚ), ʶʛʦ-ʚʦʩʪʦʯʥʦʤ (ʛ), ʚʦʩʪʦʯʥʦʤ (ʜ) ʠ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʤ (ʝ) ʚʝʪʨʝ 4 %-ʥʦʡ ʨʝʞʠʤʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʛ. ʉʫʜʘʢ 

ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ. 

 

ʅʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʘʢʚʘʪʦʨʠʠ ʚʝʣʠʯʠʥʳ ʩʢʦʨʦʩʪʝʡ ʣʝʞʘʪ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 1,4 ʜʦ 2,2 

ʤ/ʩ. ɺʙʣʠʟʠ ʙʝʨʝʛʘ ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ bV  ʷʚʣʷʶʪʩʷ ʟʥʘʯʝʥʠʷ 0,8ï1,2 ʤ/ʩ. ʆʙʱʝʡ 
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ʦʩʦʙʝʥʥʦʩʪʴʶ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʩʣʫʯʘʝʚ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʟʦʥʳ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 

ʧʨʠʜʦʥʥʳʭ ʚʦʣʥʦʚʳʭ ʪʝʯʝʥʠʡ ʚ ʙʝʨʝʛʦʚʦʡ ʟʦʥʝ ʤ. ɸʣʯʘʢ, ʛʜʝ ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʟʥʘʯʝʥʠʡ ʧʨʠʜʦʥʥʳʭ ʩʢʦʨʦʩʪʝʡ ʜʦ ʚʝʣʠʯʠʥ 2,8ï3,0 ʤ/ʩ. 

 

 

 

 
ʈʠʩ. 6 ʉʢʦʨʦʩʪʴ ʧʨʠʜʦʥʥʳʭ ʚʦʣʥʦʚʳʭ ʪʝʯʝʥʠʡ (ʤ/c) ʧʨʠ ʟʘʧʘʜʥʦʤ (ʘ), ʶʛʦ-

ʟʘʧʘʜʥʦʤ (ʙ), ʶʞʥʦʤ (ʚ), ʶʛʦ-ʚʦʩʪʦʯʥʦʤ (ʛ), ʚʦʩʪʦʯʥʦʤ (ʜ) ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ (ʝ) 

ʚʝʪʨʝ 4 %-ʥʦʡ ʨʝʞʠʤʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʛ. ʉʫʜʘʢ 

ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ. 



 

ɺʆʃʅʆɺʆʁ ʂʃʀʄɸʊ ʇʈʀɹʈɽɾʅʆʁ ɸʂɺɸʊʆʈʀʀ ɻ. ʉʋɼɸʂ  

(ʏɽʈʅʆɽ ʄʆʈɽ) 
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ɿɸʂʃʖʏɽʅʀɽ 

 

ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʚʝʪʨʦʚʦʛʦ ʚʦʣʥʝʥʠʷ ʚ ʘʢʚʘʪʦʨʠʠ ʏʝʨʥʦʛʦ ʤʦʨʷ ʚ ʨʘʡʦʥʝ ʛ. ʉʫʜʘʢ ʥʘ ʦʩʥʦʚʝ 

ʤʝʪʦʜʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ.  

ɼʣʷ ʪʦʯʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʛʣʫʙʠʥʝ 45 ʤ ʥʘ ʪʨʘʚʝʨʟʝ ʥʘʙʝʨʝʞʥʦʡ ʛ. ʉʫʜʘʢ 

ʚʳʧʦʣʥʝʥ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʭ ʨʘʩʯʝʪʦʚ ʚʝʪʨʦʚʦʛʦ ʚʦʣʥʝʥʠʷ ʟʘ 

1979ï2019 ʛʛ. ʧʦ ʜʘʥʥʳʤ SWAN-ERAI. 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚʦʣʥʝʥʠʝ ʩ ʚʳʩʦʪʘʤʠ hs Ò 0,5 ʤ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 49% ʚʩʝʭ 

ʩʣʫʯʘʝʚ; ʚʦʣʥʳ ʚʳʩʦʪʦʡ sh  = 1 ʤ ʚʦʟʥʠʢʘʶʪ ʚ 8% ʩʣʫʯʘʝʚ, ʘ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʚʦʣʥ 

ʚʳʩʦʪʦʡ sh  Ó 2,5 ʤ ʩʦʩʪʘʚʣʷʝʪ 0,9%. ɺʦ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ 2,5ï3,5 ʩ ʚʭʦʜʠʪ ʙʦʣʝʝ 

45% ʚʩʝʭ ʟʥʘʯʝʥʠʡ ʩʨʝʜʥʠʭ ʧʝʨʠʦʜʦʚ ʚʦʣʥ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚʦʣʥʳ ʚ 

ʠʩʩʣʝʜʫʝʤʳʡ ʨʘʡʦʥ ʧʨʠʭʦʜʷʪ ʩ ʚʦʩʪʦʢʘ-ʶʛʦ-ʚʦʩʪʦʢʘ ʠ ʶʛʦ-ʶʛʦ-ʟʘʧʘʜʘ. ʅʘʠʙʦʣʝʝ 

ʚʳʩʦʢʠʝ ʚʦʣʥʳ ʚ ʠʩʩʣʝʜʫʝʤʳʡ ʨʘʡʦʥ ʧʨʠʭʦʜʷʪ ʦʪ ʚʦʩʪʦʢʘ-ʶʛʦ-ʚʦʩʪʦʢʘ, ʶʛʘ ʠ ʶʛʦ-

ʶʛʦ-ʟʘʧʘʜʘ.  

ɸʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʛʦʜʘʤ ʜʣʠʪʝʣʴʥʦʩʪʠ ʰʪʦʨʤʦʚ ʜʣʷ ʩʣʝʜʫʶʱʠʭ 

ʛʨʘʜʘʮʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ %3h  > 1,25 ʤ; %3h  > 2 ʤ; %3h  > 3 ʤ; %3h  Ó 4 ʤ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʠʭ ʩʨʝʜʥʠʝ ʤʥʦʛʦʣʝʪʥʠʝ ʟʥʘʯʝʥʠʷ ʨʘʚʥʳ 14,2 ʩʫʪ; 7,6 ʩʫʪ; 3,1 ʩʫʪ; 1,2 ʩʫʪ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʪʝʯʝʥʠʝ ʛʦʜʘ ʥʘʠʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ ʰʪʦʨʤʳ ʚʦʟʥʠʢʘʶʪ ʚ 

ʜʝʢʘʙʨʝ ï ʷʥʚʘʨʝ, ʤʠʥʠʤʘʣʴʥʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʰʪʦʨʤʦʚ ʦʪʤʝʯʘʝʪʩʷ ʚ ʠʶʥʝ ï ʠʶʣʝ.  

ʅʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʛʦʜʦʚʳʭ ʤʘʢʩʠʤʫʤʦʚ ʠ ʵʢʩʪʨʝʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ɻʫʤʙʝʣʷ ʦʧʨʝʜʝʣʝʥʳ ʚʳʩʦʪʳ, ʧʝʨʠʦʜʳ ʠ ʜʣʠʥʳ ʚʦʣʥ ʚ ʩʠʩʪʝʤʝ ʨʘʩʯʝʪʥʳʭ ʰʪʦʨʤʦʚ, 

ʚʦʟʤʦʞʥʳʭ 1 ʨʘʟ ʚ n ʣʝʪ. ɼʣʷ ʰʪʦʨʤʘ ʚʦʟʤʦʞʥʦʛʦ 1 ʨʘʟ ʚ 25 ʣʝʪ ʧʦʣʫʯʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʚʦʣʥʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ: ʚʳʩʦʪʘ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʦʣʥ hs = 6,5 

ʤ, ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ ʚʦʣʥ h  = 3,4 ʤ, ʩʨʝʜʥʠʡ ʧʝʨʠʦʜ t = 10,1 ʩ, ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʚʦʣʥ 

l = 152 ʤ, ʚʳʩʦʪʘ ʚʦʣʥ 1%-ʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚ ʩʠʩʪʝʤʝ ʰʪʦʨʤʘ %1h  = 7,9 ʤ.  

ʅʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠ SWAN ʩ ʚʳʩʦʢʠʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ ʚʳʧʦʣʥʝʥʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʣʝʡ ʚʝʪʨʦʚʳʭ ʚʦʣʥ ʜʣʷ ʨʘʩʯʝʪʥʳʭ ʰʪʦʨʤʦʚ 

ʚʦʟʤʦʞʥʳʭ 1 ʨʘʟ ʚ 25 ʣʝʪ. ʇʦʣʫʯʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦʝ ʚʦʣʥʝʥʠʝ ʩ ʚʳʩʦʪʘʤʠ 8ï

10 ʤ ʚ ʤʦʨʠʩʪʦʡ ʯʘʩʪʠ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʠ ʶʛʦ-ʟʘʧʘʜʥʦʤ, ʶʞʥʦʤ ʠ 

ʶʛʦ-ʚʦʩʪʦʯʥʦʤ ʚʝʪʨʘʭ. ɺʳʷʚʣʝʥʦ, ʯʪʦ, ʥʘʯʠʥʘʷ ʩ ʠʟʦʙʘʪʳ ʚ 5 ʤ, ʩʪʨʫʢʪʫʨʘ ʚʦʣʥʦʚʳʭ 

ʧʦʣʝʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʛʝʥʝʨʠʨʫʶʱʝʛʦ ʠʭ ʚʝʪʨʘ ʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʣʴʢʦ ʨʝʣʴʝʬʦʤ ʜʥʘ ʘʢʚʘʪʦʨʠʠ. ʉʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʚʦʣʥ ʦʢʘʟʳʚʘʝʪ ʨʝʬʨʘʢʮʠʷ, ʚʩʣʝʜʩʪʚʠʝ ʢʦʪʦʨʦʡ ʚʙʣʠʟʠ ʥʘʙʝʨʝʞʥʦʡ 

ʛ. ʉʫʜʘʢ ʚʦʣʥʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʠʤʝʶʪ ʥʘʧʨʘʚʣʝʥʠʝ ~ 45 . ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʥʘ 

ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʘʢʚʘʪʦʨʠʠ ʚʝʣʠʯʠʥʳ ʧʨʠʜʦʥʥʳʭ ʦʨʙʠʪʘʣʴʥʳʭ ʩʢʦʨʦʩʪʝʡ bV  ʣʝʞʘʪ ʚ 

ʧʨʝʜʝʣʘʭ ʦʪ 1,4 ʜʦ 2,2 ʤ/ʩ; ʚʙʣʠʟʠ ʙʝʨʝʛʘ ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ bV  ʷʚʣʷʶʪʩʷ ʟʥʘʯʝʥʠʷ 

0,8ï1,2 ʤ/ʩ; ʫ ʤʳʩʘ ɸʣʯʘʢ ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʟʥʘʯʝʥʠʡ ʧʨʠʜʦʥʥʳʭ 

ʩʢʦʨʦʩʪʝʡ ʜʦ ʚʝʣʠʯʠʥ 2,8ï3,0 ʤ/ʩ. 

 
 

 



 

 

ʍʘʨʠʪʦʥʦʚʘ ʃ. ɺ., ʄʠʭʘʡʣʠʯʝʥʢʦ ʉ. ʖ., ʌʦʤʠʥ ɺ. ɺ., ɸʣʝʢʩʝʝʚ ɼ. ɺ. 
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ɹʃɸɻʆɼɸʈʅʆʉʊʀ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʟʘʜʘʥʠʷ ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʌ ˉ FNNN-2024-0016. 

ʄʦʜʝʣʴʥʳʝ ʨʘʩʯʝʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʤ ʢʣʘʩʪʝʨʝ MHI (http://www.hpc-

mhi.org). 
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This study is devoted to a comprehensive analysis of the wave climate in the coastal waters 

of the city of Sudak (the Black Sea). The relevance of the study stems from the need to 

reconstruct the coastal protection structures of this resort city, which necessitates obtaining 

detailed data on the wind and wave regime with high spatial resolution. Despite of numerous 

studies of the wave climate of the Black Sea as a whole, the Sudak Bay region has not 

previously been the subject of such close regional study, which determines the novelty and 

practical significance of this work.  

The study is based on a combination of statistical analysis and mathematical modeling. At 

the first stage, a statistical analysis of SWAN-ERAI model retrospective data was carried 

out over a 40-year period (1979ï2019) for a point placed on the 45-meter isobath. 

Operational (background) and extreme wave characteristics were calculated, including the 

duration of storms and the repeatability of wave heights and periods. The Gumbel 

distribution was used to estimate extreme wave parameters (heights, periods, and 

wavelengths) with a repeatability from 1 to 100 years. At the second stage, detailed 

mathematical modeling was made using the SWAN spectral wave model for eight main 

wind directions with varying regime repeatability (10%, 4%, 2%, and 1%). To achieve high 

accuracy in the coastal zone, a five-step nested grid method was used, which allowed to 

obtain results with a spatial resolution of approximately 2 meters in the final computational 

domain of 1.5 × 2 km, including Cape Alchak and the city embankment. 

It was established that waves with significant wave heights less than 0.5 m and average 

periods of 2.5ï3.5 s account for 49% of all cases; the repeatability of waves with heights of 

1.0 m and more than 2.5 m is 8% and 1%, respectively. For the study area, storm waves are 

most likely to propagate from the east-southeast (repeatability is 14%) and south-southwest 

(repeatability is 14%). The average long-term storm duration is 14.2 days, the total value 

by year varies from 5.5 to 172.4 days. The longest storm situations occur from December 

to January, while the minimum storm duration is observed in JuneïJuly. Wave parameters 

for storms of varying repeatability were calculated using the Gumbel distribution. For 

example, for a storm that is possible once in 25 years, the height of significant waves will 

be 6.5 m, and the height of waves with a 1% probability in the storm system will reach 

7.9 m. 

Modeling of the spatial structure of wave fields revealed that the strongest waves, with 

heights of 8ï10 m, in the seaward part of the computational domain are formed by 

southwest, south, and southeast winds. Starting from the 5ï10 m isobath, the distribution of 

wave heights is practically independent on wind direction and is determined primarily by 

the bottom topography. Refraction plays a significant role, leading to the fact that near the 

shore, waves in most cases approach the shore at an angle of approximately 45°. Analysis 

of the fields of bottom orbital velocities is important for assessing bottom erosion and 
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lithodynamic processes. It was determined that over most of the water area, the values of 

bottom orbital velocities lie in the range from 1.4 to 2.2 m/s; near the shore, typical values 

are 0.8ï1.2 m/s; near Cape Alchak, a sharp increase in bottom velocities to values of 2.8ï

3.0 m/s is observed. 

This investigation provides, for the first time, such a detailed characterization of the wave 

climate in the coastal waters of Sudak. The obtained quantitative data on operational and 

extreme wave loads, as well as the spatial distribution of wave parameters and bottom 

velocities, provide the basis for: designing and reconstructing coastal protection structures 

(embankments, groins); assessing the risks of coastal and bottom erosion; forecasting 

lithodynamic processes and sediment transport; and ensuring the safety of maritime 

activities in this area. The results of this study fill an existing gap in regional research on 

the Black Sea coast of Crimea and can be used by government agencies, design 

organizations, and scientific organizations. 

Keywords: Wave climate, wind waves, the Black Sea, Sudak, mathematical modeling, 

SWAN, extreme characteristics, near-bottom velocities, coastal zone. 
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ʆʮʝʥʝʥʳ ʧʦʪʦʢʠ Hg, Pb, Cd, Cu ʠ Zn ʚ ʦʪʢʨʳʪʫʶ ʯʘʩʪʴ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ ʠ ʊʘʛʘʥʨʦʛʩʢʠʡ ʟʘʣʠʚ ʩ 

ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ, ʨʝʯʥʳʤʠ ʚʦʜʘʤʠ ɼʦʥʘ ʠ ʂʫʙʘʥʠ, ʘ ʪʘʢʞʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʜʦʦʙʤʝʥʘ ʯʝʨʝʟ 

ɼʦʣʞʘʥʩʢʠʡ ʠ ʂʝʨʯʝʥʩʢʠʡ ʧʨʦʣʠʚʳ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʷʚʣʷʶʪʩʷ ʟʥʘʯʠʤʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʧʦʩʪʫʧʣʝʥʠʷ Cu, Zn ʠ Hg. ɺ ʊʘʛʘʥʨʦʛʩʢʦʤ ʟʘʣʠʚʝ ʨʝʯʥʦʡ ʩʪʦʢ ɼʦʥʘ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ 

ʚ ʧʦʩʪʘʚʢʝ Cu ʠ Zn. ʇʦʩʪʫʧʣʝʥʠʝ Pb ʠ Cd ʧʨʝʚʘʣʠʨʫʝʪ ʠʟ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ Hg, Zn ʠ Cu ʚ 

ʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʦʙʲʝʤʘʭ ʧʦʩʪʫʧʘʶʪ ʠʟ ʊʘʛʘʥʨʦʛʩʢʦʛʦ ʟʘʣʠʚʘ. ɸʟʦʚʩʢʦʝ ʤʦʨʝ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ 

ʠʩʪʦʯʥʠʢʦʤ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜ ʏʝʨʥʦʛʦ ʤʦʨʷ Pb, Cd ʠ Zn. ɺ ʦʪʥʦʰʝʥʠʠ ʧʝʨʝʥʦʩʘ Cu ʥʘʙʣʶʜʘʝʪʩʷ 

ʩʦʧʦʩʪʘʚʠʤʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʣʷ ʦʙʦʠʭ ʤʦʨʝʡ. Hg ʥʘʠʙʦʣʝʝ ʟʘʛʨʷʟʥʝʥʳ ʯʝʨʥʦʤʦʨʩʢʠʝ ʚʦʜʳ. ɸʥʘʣʠʟ 

ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʝʨʠʦʜʘ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʧʨʝʚʳʰʝʥʠʷ ʟʥʘʯʝʥʠʡ ʧʨʝʜʝʣʴʥʦʛʦ 

ʧʫʣʘ Pb ʠ Cu ʚ ʦʪʢʨʳʪʦʡ ʯʘʩʪʠ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɸʟʦʚʩʢʦʝ ʤʦʨʝ, ʨʪʫʪʴ, ʩʚʠʥʝʮ, ʢʘʜʤʠʡ, ʤʝʜʴ, ʮʠʥʢ, ʧʦʪʦʢʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʧʫʣ. 

 

ɺɺɽɼɽʅʀɽ 

 

ɸʟʦʚʩʢʦʝ ʤʦʨʝ ʠʤʝʝʪ ʚʳʩʦʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠ ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ, 

ʦʙʣʘʜʘʝʪ ʩʪʘʪʫʩʦʤ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʚʦʜʦʝʤʘ ʚʳʩʰʝʡ ʢʘʪʝʛʦʨʠʠ, ʧʦʵʪʦʤʫ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʵʪʦʛʦ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ 

[1].  

ʂ ʯʠʩʣʫ ʟʥʘʯʠʤʳʭ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, 

ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʘʢʚʘʪʦʨʠʶ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ, ʦʪʥʦʩʷʪʩʷ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ. ɺ ʦʪʣʠʯʠʝ 

ʦʪ ʙʦʣʴʰʠʥʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʩʦ ʚʨʝʤʝʥʝʤ ʨʘʟʣʘʛʘʶʪʩʷ, 

ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ, ʦʙʣʘʜʘʷ ʢʦʥʩʝʨʚʘʪʠʚʥʦʩʪʴʶ, ʥʝ ʨʘʟʨʫʰʘʶʪʩʷ, ʘ ʤʠʛʨʠʨʫʶʪ ʤʝʞʜʫ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʦʨʩʢʦʡ ʵʢʦʩʠʩʪʝʤʳ. ʆʜʥʠʤʠ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʤʝʪʘʣʣʦʚ ʜʣʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʘʢʚʘʪʦʨʠʠ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ ʷʚʣʷʶʪʩʷ ʨʪʫʪʴ, ʢʘʜʤʠʡ, 

ʩʚʠʥʝʮ, ʤʝʜʴ ʠ ʮʠʥʢ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʡ ʣʠʤʠʪʠʨʫʶʱʠʡ ʧʦʢʘʟʘʪʝʣʴ 

ʚʨʝʜʥʦʩʪʠ.  

ɺʦʜʥʳʡ ʙʘʣʘʥʩ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʢʦʤʧʣʝʢʩʥʳʤ ʨʝʞʠʤʦʦʙʨʘʟʫʶʱʠʤ 

ʬʘʢʪʦʨʦʤ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ. ʅʘʨʷʜʫ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʦʥ ʦʧʨʝʜʝʣʷʝʪ 

ʦʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʦʚ ʤʦʨʝʡ. 

ʅʘʠʙʦʣʝʝ ʧʦʣʥʦ ʤʥʦʛʦʣʝʪʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ ʙʳʣʠ 

ʚʳʧʦʣʥʝʥʳ ʉʝʚʘʩʪʦʧʦʣʴʩʢʠʤ ʦʪʜʝʣʝʥʠʝʤ ʌɻɹʋ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤʝʥʠ ʅ.ʅ. ɿʫʙʦʚʘè (ʉʆ ʌɻɹʋ çɻʆʀʅè, ɸʟʦʚʦ-

ʏʝʨʥʦʤʦʨʩʢʠʤ ʬʠʣʠʘʣʦʤ (çɸʟʅʀʀʈʍè) ʌɻɹʅʋ çɺʅʀʈʆè ʠ ʌɻɹʋʅ çʌʝʜʝʨʘʣʴʥʳʡ 
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ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ʖʞʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢè (ʖʅʎ 

ʈɸʅ) [2, 3, 4, 5, 6]. C 1980-ʭ ʛʦʜʦʚ ʚ ʦʢʝʘʥʦʣʦʛʠʯʝʩʢʦʡ ʥʘʫʢʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʙʦʣʴʰʘʷ 

ʘʥʘʣʠʪʠʯʝʩʢʘʷ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʧʦ ʫʪʦʯʥʝʥʠʶ ʜʘʥʥʳʭ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʦʙʣʘʩʪʠ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ, ʢʦʪʦʨʳʡ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ 

ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʦʪʦʢʦʚ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʵʢʦʩʠʩʪʝʤʝ. ʎʝʣʴ 

ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʦʮʝʥʢʝ ʧʦʪʦʢʦʚ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ (Hg, Pb, Cd, Cu, Zn) ʚ 

ʦʪʢʨʳʪʫʶ ʯʘʩʪʴ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ ʠ ʊʘʛʘʥʨʦʛʩʢʠʡ ʟʘʣʠʚ ʩ ʛʣʘʚʥʳʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ 

ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ½ ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ, ʨʝʯʥʳʤ ʩʪʦʢʦʤ ɼʦʥʘ ʠ ʂʫʙʘʥʠ, ʘ ʪʘʢʞʝ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʜʦʦʙʤʝʥʘ ʯʝʨʝʟ ɼʦʣʞʘʥʩʢʠʡ ʠ ʂʝʨʯʝʥʩʢʠʡ ʧʨʦʣʠʚʳ. 
 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

ʀʩʪʦʯʥʠʢʘʤʠ ʜʘʥʥʳʭ ʜʣʷ ʤʦʜʝʣʠ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ ʟʘ ʧʝʨʠʦʜ ʩ 

2019 ʛ. ʧʦ 2023 ʛ., ʧʦʩʣʫʞʠʣʠ ɽʜʠʥʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʦʙʩʪʘʥʦʚʢʝ ʚ ʄʠʨʦʚʦʤ ʦʢʝʘʥʝ (ɽʉʀʄʆ 4) ʠ ʦʙʱʝʜʦʩʪʫʧʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ɺʅʀʀɻʄʀ-

ʄʎɼ 5 [7]. ʊʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ, ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ, ʚʝʣʠʯʠʥʝ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʪʝʤʧʝʨʘʪʫʨʝ 

ʚʦʜʳ ʠ ʫʨʦʚʥʝ ʤʦʨʷ, ʜʘʥʥʳʝ ʦ ʝʞʝʜʥʝʚʥʳʭ ʨʘʩʭʦʜʘʭ ʚʦʜʳ ʥʘ ʛʠʜʨʦʧʦʩʪʘʭ ʩʪʘʥʠʮʘ 

ʈʘʟʜʦʨʩʢʘʷ (ʨ. ɼʦʥ), ʭʫʪʦʨ ʊʠʭʦʚʩʢʠʡ ʠ ʭʫʪʦʨ ɿʘʡʮʝʚʦ ʂʦʣʝʥʦ (ʨ. ʂʫʙʘʥʴ), 

ʩ. ʉʣʦʙʦʜʢʘ (ʨʫʢʘʚ ʇʨʦʪʦʢʘ) [7]. ʅʘʠʙʦʣʴʰʫʶ ʜʦʣʶ ʧʨʠʭʦʜʥʦʡ ʯʘʩʪʠ ʚʦʜʥʦʛʦ 

ʙʘʣʘʥʩʘ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ ʦʙʨʘʟʫʶʪ ʤʘʪʝʨʠʢʦʚʳʡ ʩʪʦʢ ʠ ʧʨʠʪʦʢ ʚʦʜʳ ʠʟ ʏʝʨʥʦʛʦ ʤʦʨʷ. 

ɺ ʨʘʩʭʦʜʥʦʡ ʯʘʩʪʠ ʧʨʝʦʙʣʘʜʘʶʪ ʩʪʦʢ ʘʟʦʚʩʢʦʡ ʚʦʜʳ ʚ ʏʝʨʥʦʝ ʤʦʨʝ ʠ ʠʩʧʘʨʝʥʠʝ ʩ 

ʧʦʚʝʨʭʥʦʩʪʠ. ɻʣʘʚʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣ. 1. 

 

ʊʘʙʣʠʮʘ 1.  

ɻʣʘʚʥʳʝ ʵʣʝʤʝʥʪʳ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ (ʢʤ3) 

ɻʦʜ                                                                             

ʧʨʠʪʦʢ 

ʨʝʯʥʳʭ 

ʚʦʜ 

ɼʦʥʘ 

ʧʨʠʪʦʢ 

ʨʝʯʥʳʭ 

ʚʦʜ 

ʂʫʙʘʥʠ 

ʦʩʘʜʢʠ ʥʘ 

ʘʢʚʘʪʦʨʠʶ  
ʠʩʧʘʨʝʥʠʝ                                                       

ʧʨʠʪʦʢ 

ʚʦʜʳ ʠʟ 

ʏʝʨʥʦʛʦ 

ʤʦʨʷ 

ʦʪʪʦʢ 

ʚʦʜʳ ʚ 

ʏʝʨʥʦʝ 

ʤʦʨʝ 

ʠʟʤʝʥʝʥʠʝ 

ʦʙʲʝʤʘ 

ʤʦʨʷ 

2019 15,2 11,0 20,6 35,1 35,5 50,3 5,2 

2020 9,7 10,1 20,0 36,5 40,8 44,1 5,5 

2021 11,5 6,5 19,9 36,9 36,7 45,3 -7,6 

2022 12,5 12,8 19,2 35,8 39,2 48,8 -0,9 

2023 19,5 12,3 18,1 36,3 38,3 48,2 3,7 

m 13,7 10,5 19,6 36,1 38,1 47,3 1,2 

m ½ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ. 

ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ ʧʦ [6, 7]. 

 

ɺ ʨʘʙʦʪʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʦ ʢʦʥʮʝʥʪʨʘʮʠʠ Hg, Pb, Cd, Cu ʠ Zn ʚ ʚʦʜʝ 

ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ, ʫʩʪʴʷʭ ʨ.ɼʦʥ ʠ ʨ.ʂʫʙʘʥʴ 2019ï2023 ʛʛ., ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʘʚʪʦʨʫ 

ʬʠʣʠʘʣʦʤ çɸʟʦʚʤʦʨʠʥʬʦʨʤʮʝʥʪʨè ʌɻɹɺʋ çʎʝʥʪʨʨʝʛʠʦʥʚʦʜʭʦʟè ʚ ʨʘʤʢʘʭ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʢʘʬʝʜʨʦʡ ʵʢʦʣʦʛʠʠ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʉʝʨʛʦ ʆʨʜʞʦʥʠʢʠʜʟʝ 



 

 

ɹʫʬʝʪʦʚʘ ʄ. ɺ. 
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(ʄɻʈʀ). ɼʣʷ ʘʥʘʣʠʟʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʪʫʪʠ ʚ ʚʦʜʝ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʜʘʥʥʳʝ ʟʘ 2019ï2023 ʛʛ., ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʠʤ 

ʠʥʩʪʠʪʫʪʦʤ ʠʤ. ʅ. ʅ. ɿʫʙʦʚʘ (ɻʆʀʅ). 

ʇʦʪʦʢʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʦʮʝʥʠʚʘʣʠ ʧʦ ʬʦʨʤʫʣʝ: 

                      Pi = W × Cʚi,                                                                                 (1) 

ʛʜʝ: Pi ½ ʧʦʪʦʢ i ʪʷʞʝʣʦʛʦ ʤʝʪʘʣʣʘ, ʪ/ʛʦʜ; W ½ ʦʙʲʝʤ ʩʪʦʢʘ, ʢʤ3/ʛʦʜ; ʉʚi ½ 

ʩʨʝʜʥʷʷ ʢʦʥʮʝʥʪʨʘʮʠʷ i ʪʷʞʝʣʦʛʦ ʤʝʪʘʣʣʘ ʚ ʚʦʜʝ, ʤʢʛ/ʣ. 

ʇʫʣ (ʟʘʧʘʩ) ʪʷʞʝʣʦʛʦ ʤʝʪʘʣʣʘ ʚ ʚʦʜʥʦʡ ʪʦʣʱʝ ʤʦʨʷ, ʚ ʨʘʩʪʚʦʨʝʥʥʦʡ ʬʦʨʤʝ (ʇʚ, 

ʪ) ʦʮʝʥʠʚʘʣʩʷ ʢʘʢ: 

                     ʇʚ = ʉʚi × V,                                                                                   (2) 

ʛʜʝ: ʉʚi ½ ʩʨʝʜʥʷʷ ʢʦʥʮʝʥʪʨʘʮʠʷ i ʤʝʪʘʣʣʘ ʚ ʚʦʜʝ (ʤʢʛ/ʣ); V ½ ʦʙʲʝʤ ʚʦʜʥʦʛʦ 

ʦʙʲʝʢʪʘ (ʢʤ3). 

ʇʨʦʮʝʥʪʥʳʡ ʚʢʣʘʜ ʠʩʪʦʯʥʠʢʘ (B) ʪʷʞʝʣʦʛʦ ʤʝʪʘʣʣʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ɸʟʦʚʩʢʦʝ 

ʤʦʨʝ, ʦʧʨʝʜʝʣʷʣʩʷ ʚʳʨʘʞʝʥʠʝʤ: 

                              ɺ = ʇʊʄ/ʇʚ × 100 %,                                                                 (3) 

ʛʜʝ ʇʊʄ ½ ʧʦʩʪʫʧʣʝʥʠʝ ʨʘʩʪʚʦʨʝʥʥʦʡ ʬʦʨʤʳ ʪʷʞʝʣʦʛʦ ʤʝʪʘʣʣʘ, ʪ; ʇʚ ½ ʧʫʣ 

ʨʘʩʪʚʦʨʝʥʥʦʡ ʬʦʨʤʳ ʪʷʞʝʣʦʛʦ ʤʝʪʘʣʣʘ ʚ ʚʦʜʝ, ʪ. 

 ɺ ʨʘʙʦʪʝ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʜʚʘ ʨʘʡʦʥʘ: ʊʘʛʘʥʨʦʛʩʢʠʡ ʟʘʣʠʚ ʠ ʦʪʢʨʳʪʘʷ 

ʘʢʚʘʪʦʨʠʷ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ (ʩʦʙʩʪʚʝʥʥʦ ʤʦʨʝ), ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʠʭ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤʠ 

ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. 

ʇʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʟʫʯʘʝʤʳʭ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʚʦʜʥʦʡ 

ʩʨʝʜʝ ʦʪʨʘʞʝʥʳ ʚ ʪʘʙʣ. 2. 

 

ʊʘʙʣʠʮʘ 2.  

ʇʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʚʦʜʝ [8] 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʄʝʪʘʣʣ 

Pb Zn Cu Cd Hg 

ʂʣʘʩʩ ʦʧʘʩʥʦʩʪʠ 3 3 3 2 1 

ʇʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʜʣʷ 

ʤʦʨʩʢʠʭ ʚʦʜ ʤʢʛ/ʣ 
10.0 50.0 5.0 10.0 0.1 

ʇʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʜʣʷ 

ʚʦʜ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʟʥʘʯʝʥʠʷ (ʨ/ʭ), ʤʢʛ/ʣ 

6.0 10.0 1.0 0.5 0.01 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

ʇʦʩʪʫʧʣʝʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʩ ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ. ɿʘ ʧʦʩʣʝʜʥʠʝ 

ʜʝʩʷʪʴ ʣʝʪ ʦʪʩʫʪʩʪʚʫʶʪ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ ʥʘʣʠʯʠʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʘʭ ʥʘʜ ɸʟʦʚʩʢʠʤ ʤʦʨʝʤ. ʅʘʠʙʦʣʝʝ ʦʙʰʠʨʥʳʡ ʤʘʩʩʠʚ ʜʘʥʥʳʭ ʦ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʘʭ ʥʘʜ ʘʢʚʘʪʦʨʠʝʡ ɸʟʦʚʩʢʦʛʦ 

ʤʦʨʷ ʙʳʣ ʧʦʣʫʯʝʥ ʚ ʧʝʨʠʦʜ ʩ 1996 ʧʦ 2005 ʛʦʜʳ, ʠ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ [9]. 

ʊʘʢ, ʩʦʜʝʨʞʘʥʠʝ ʨʪʫʪʠ ʚ ʧʨʦʙʘʭ ʜʦʞʜʝʚʦʡ ʚʦʜʳ ʚʘʨʴʠʨʦʚʘʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,06 ʜʦ 

0,60 ʤʢʛ/ʣ, ʩʦ ʩʨʝʜʥʠʤ ʧʦʢʘʟʘʪʝʣʝʤ 0,24 ʤʢʛ/ʣ. ʋʨʦʚʝʥʴ ʩʚʠʥʮʘ ʚ ʘʪʤʦʩʬʝʨʥʳʭ 

ʦʩʘʜʢʘʭ ʢʦʣʝʙʘʣʩʷ ʦʪ ʤʝʥʝʝ 0,40 ʜʦ 48 ʤʢʛ/ʣ, ʧʨʠ ʵʪʦʤ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʜʦʩʪʠʛʘʣʦ 5,3 

ʤʢʛ/ʣ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʢʘʜʤʠʷ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ ʚ ʜʦʞʜʝʚʦʡ ʚʦʜʝ, ʥʘʭʦʜʠʣʘʩʴ ʚ 
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ʜʠʘʧʘʟʦʥʝ ʦʪ 8 ʜʦ 14 ʤʢʛ/ʣ, ʘ ʩʨʝʜʥʷʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʦʩʪʘʚʣʷʣʘ 0,37 ʤʢʛ/ʣ. 

ʉʦʜʝʨʞʘʥʠʝ ʤʝʜʠ ʚ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʘʭ ʠʟʤʝʥʷʣʦʩʴ ʦʪ 4,2 ʜʦ 13 ʤʢʛ/ʣ, ʩʦ ʩʨʝʜʥʠʤ 

ʟʥʘʯʝʥʠʝʤ 8,3 ʤʢʛ/ʣ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʮʠʥʢʘ, ʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʘʭ, 

ʩʦʙʨʘʥʥʳʭ ʥʘʜ ɸʟʦʚʩʢʠʤ ʤʦʨʝʤ ʚ ʧʝʨʠʦʜ ʩ 1996 ʧʦ 2005 ʛʦʜ, ʧʦʢʘʟʳʚʘʣʘ ʢʦʣʝʙʘʥʠʷ 

ʦʪ 3 ʜʦ 240 ʤʢʛ/ʣ, ʘ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʨʘʚʥʷʣʦʩʴ 31,0 ʤʢʛ/ʣ [9].  

ɼʣʷ ʦʮʝʥʢʠ ʧʦʪʦʢʘ ʨʪʫʪʠ, ʩʚʠʥʮʘ, ʢʘʜʤʠʷ, ʤʝʜʠ ʩ ʞʠʜʢʠʤʠ ʘʪʤʦʩʬʝʨʥʳʤʠ 

ʦʩʘʜʢʘʤʠ ʥʘ ʘʢʚʘʪʦʨʠʶ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ ʩ 2019 ʧʦ 2023 ʛʦʜ ʚ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʥʳʝ ʚ [10]. ʇʨʠ ʘʥʘʣʠʟʝ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʚ [10] ʫʯʠʪʳʚʘʣʠʩʴ ʫʩʨʝʜʥʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ, 

ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʩʪʘʥʮʠʷʭ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʬʦʥʘ ʩʦʜʝʨʞʘʥʠʷ ʚʝʱʝʩʪʚ ʚ 

ʚʦʟʜʫʭʝ. ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʝʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ ʠ 

ʦʭʚʘʪʳʚʘʣʠ ʤʝʩʷʯʥʳʝ, ʩʝʟʦʥʥʳʝ ʠ ʛʦʜʦʚʳʝ ʧʝʨʠʦʜʳ ʩ ʷʥʚʘʨʷ ʧʦ ʜʝʢʘʙʨʴ ʢʘʞʜʦʛʦ 

ʛʦʜʘ.  

ɿʥʘʯʝʥʠʷ ʮʠʥʢʘ ʚ [10] ʥʝ ʧʨʠʚʦʜʷʪʩʷ. ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʦʙʲʝʤʘ ʮʠʥʢʘ, 

ʧʝʨʝʥʦʩʠʤʦʛʦ ʩ ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ, ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʨʝʜʥʷʷ ʢʦʥʮʝʥʪʨʘʮʠʷ, 

ʚʟʷʪʘʷ ʠʟ ʤʦʥʦʛʨʘʬʠʠ [9] ʠ ʨʘʚʥʘʷ 87,0 ʤʢʛ/ʣ. 

ɸʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʠʟ ʦʙʱʝʛʦ ʫʨʘʚʥʝʥʠʷ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ ʟʘ 

2019ï2023 ʛʛ. ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʶʪ 19,6 ʢʤ3/ʛʦʜ ʥʘ ʧʣʦʱʘʜʴ ʚʩʝʛʦ ʤʦʨʷ (38000 ʢʤ2) 

ʠʣʠ 0,00048 ʢʤ3/ʢʤ2/ʛʦʜ. ɿʥʘʷ ʧʣʦʱʘʜʠ ʦʪʢʨʳʪʦʡ ʯʘʩʪʠ ʤʦʨʷ (ʩʦʙʩʪʚʝʥʥʦ ʤʦʨʷ) 

(33400 ʢʤ2) ʠ ʊʘʛʘʥʨʦʛʩʢʦʛʦ ʟʘʣʠʚʘ (5600 ʢʤ2) ʧʦʣʫʯʘʝʤ, ʯʪʦ ʥʘ ʟʝʨʢʘʣʦ 

ʊʘʛʘʥʨʦʛʩʢʦʛʦ ʟʘʣʠʚʘ ʤʦʞʝʪ ʚʳʧʘʩʪʴ 2,8 ʢʤ3/ʛʦʜ ʦʩʘʜʢʦʚ, ʥʘ ʟʝʨʢʘʣʦ ʩʦʙʩʪʚʝʥʥʦ ʤʦʨʷ 

½ 17 ʢʤ3/ʛʦʜ. ʋʯʠʪʳʚʘʷ ʵʪʠ ʜʘʥʥʳʝ, ʘ ʪʘʢʞʝ ʩʨʝʜʥʝʛʦʜʦʚʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ ʚ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʘʭ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʨʠʤʝʨʥʳʝ ʧʦʪʦʢʠ ʤʝʪʘʣʣʦʚ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʘʢʚʘʪʦʨʠʠ ʩʦʙʩʪʚʝʥʥʦ ʤʦʨʷ ʠ ʊʘʛʘʥʨʦʛʩʢʦʛʦ ʟʘʣʠʚʘ (ʪʘʙʣ. 3). 
 

ʊʘʙʣʠʮʘ 3.  

ʇʦʪʦʢ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʩ ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ ʥʘ ʘʢʚʘʪʦʨʠʶ ʊʘʛʘʥʨʦʛʩʢʦʛʦ 

ʟʘʣʠʚʘ ʠ ʩʦʙʩʪʚʝʥʥʦ ʤʦʨʷ ʚ 2019ï2023 ʛʛ., ʪ/ʛʦʜ 
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2019 0,30 0,8 4,8 0,5 1,4 8,0 0,07 0,2 1,1 1,5 4,1 24,0 

87,0 240 1392 

2020 0,12 0,3 1,9 0,4 1,1 6,4 0,06 0,2 1,0 1,7 4,6 27,2 

2021 0,10 0,3 1,6 0,4 1,1 6,4 0,06 0,2 1,0 1,5 4,1 24,0 

2022 0,06 0,2 1,0 0,5 1,4 8,0 0,06 0,2 1,0 3,1 8,4 49,6 

2023 0,10 0,3 1,6 0,9 2,4 14,4 0,04 0,1 0,6 4,1 11,1 65,6 

m 0,14 0,4 2,2 0,5 1,5 8,6 0,1 0,2 0,9 2,4 6,5 38,1 87,0 240 1392 

*ʇʨʠʤʝʯʘʥʠʝ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ ʧʦ [10] 
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ʇʦʩʪʫʧʣʝʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʩ ʨʝʯʥʳʤ ʩʪʦʢʦʤ ɼʦʥʘ ʠ ʂʫʙʘʥʠ. ʂʘʢ ʦʪʤʝʯʝʥʦ 

ʚ ɽʞʝʛʦʜʥʠʢʝ ʢʘʯʝʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ çʚʘʞʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʦʩʪʫʧʣʝʥʠʷ 

ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʧʨʠʨʦʜʥʦʛʦ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʤʦʨʷ ʈʦʩʩʠʠ 

ʷʚʣʷʝʪʩʷ ʨʝʯʥʦʡ ʩʪʦʢ. ʂʨʫʧʥʳʝ ʨʝʢʠ ʩʦʙʠʨʘʶʪ ʚʟʚʝʰʝʥʥʦʝ ʠ ʨʘʩʪʚʦʨʝʥʥʦʝ ʚʝʱʝʩʪʚʦ 

ʩ ʦʛʨʦʤʥʳʭ ʚʦʜʦʩʙʦʨʥʳʭ ʧʣʦʱʘʜʝʡ ʠ ʪʨʘʥʩʧʦʨʪʠʨʫʶʪ ʠʭ ʚʥʠʟ ʧʦ ʪʝʯʝʥʠʶ, ʚʧʣʦʪʴ ʜʦ 

ʟʘʤʳʢʘʶʱʠʭ ʩʪʚʦʨʦʚ. ʉʪʦʢ ʨʘʩʪʚʦʨʝʥʥʳʭ ʚʝʱʝʩʪʚ ï ʚʘʞʥʝʡʰʠʡ ʛʝʦʭʠʤʠʯʝʩʢʠʡ 

ʬʘʢʪʦʨ, ʠʥʪʝʛʨʘʣʴʥʦ ʦʪʨʘʞʘʶʱʠʡ ʤʥʦʛʦʦʙʨʘʟʥʳʝ ʧʨʦʮʝʩʩʳ ʤʠʛʨʘʮʠʠ ʠ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚʝʱʝʩʪʚ ʚ ʨʘʟʣʠʯʥʳʭ ʣʘʥʜʰʘʬʪʘʭ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ ʨʝʢʠ. 

ʇʦʵʪʦʤʫ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʚʳʥʦʩʘ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʟʘʛʨʷʟʥʷʶʱʠʭ, ʢʘʢ ʨʝʟʫʣʴʪʠʨʫʶʱʝʡ ʚʝʣʠʯʠʥʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʣʘʥʜʰʘʬʪʘ ʠ ʨʝʯʥʦʛʦ 

ʩʪʦʢʘ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʝʩʦʤʥʝʥʥʳʡ ʠʥʪʝʨʝʩ ʢʘʢ ʩ ʧʦʟʠʮʠʠ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ 

ʩʦʩʪʦʷʥʠʷ ʨʝʯʥʦʛʦ ʙʘʩʩʝʡʥʘ, ʪʘʢ ʠ ʦʮʝʥʢʠ ʧʨʠʭʦʜʥʦʡ ʯʘʩʪʠ ʙʘʣʘʥʩʘ ʭʠʤʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ ʚ ʤʦʨʷʭè [11, ʩ. 373]. 

ɼʣʷ ʨʘʩʯʝʪʘ ʧʦʪʦʢʘ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʩ ʨʝʯʥʳʤʠ ʚʦʜʘʤʠ ɼʦʥʘ ʠ ʂʫʙʘʥʠ 

ʢʦʥʮʝʥʪʨʘʮʠʷ Pb, Cd, Cu, Zn ʚʟʷʪʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʪʙʦʨʘ ʧʨʦʙ ʚʦʜʳ ʚ ʪʦʯʢʝ 

ʥʘʙʣʶʜʝʥʠʷ çɺʦʩʪʦʯʥʳʡ ʨʘʡʦʥ ʊʘʛʘʥʨʦʛʩʢʦʛʦ ʟʘʣʠʚʘ, ʫʩʪʴʝ ʨ. ɼʦʥè (ʩʨʝʜʥʷʷ 

ʩʦʣʝʥʦʩʪʴ 0,43 ă) ʠ ʚ ʪʦʯʢʝ ʥʘʙʣʶʜʝʥʠʷ çʂʫʙʘʥʦ-ʊʝʤʨʶʢʩʢʠʡ ʨʘʡʦʥ, ʫʩʪʴʝ ʨ. 

ʂʫʙʘʥʴè (ʩʨʝʜʥʷʷ ʩʦʣʝʥʦʩʪʴ 0,60 ă). ɼʣʷ ʦʮʝʥʢʠ ʧʦʪʦʢʘ ʨʪʫʪʠ ʩ ʨʝʯʥʳʤʠ ʚʦʜʘʤʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʪʫʪʠ ʚ ʫʩʪʴʝʚʦʡ ʦʙʣʘʩʪʠ ʨ. ɼʦʥ ʠ ʚ ʫʩʪʴʝʚʦʡ 

ʦʙʣʘʩʪʠ ʨ. ʂʫʙʘʥʴ. ʈʘʩʯʝʪ ʧʦʪʦʢʘ ʚʩʝʭ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ 

ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʟʥʘʯʝʥʠʷʤ ʜʣʷ ʨʘʩʪʚʦʨʝʥʥʦʡ ʬʦʨʤʳ.  

ʂʦʥʮʝʥʪʨʘʮʠʷ ʨʘʩʪʚʦʨʝʥʥʳʭ ʬʦʨʤ ʠʩʩʣʝʜʫʝʤʳʭ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ 

ʨʘʩʩʯʠʪʘʥʥʳʡ ʠʭ ʧʦʪʦʢ ʩ ʨʝʯʥʳʤʠ ʚʦʜʘʤʠ ɼʦʥʘ ʠ ʂʫʙʘʥʠ ʚ 2019ï2023 ʛʛ. ʧʦ (1) 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 4 ʠ 5. 

 

ʊʘʙʣʠʮʘ 4.  

ʇʦʪʦʢ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʊʘʛʘʥʨʦʛʩʢʠʡ ʟʘʣʠʚ ʩ ʚʦʜʘʤʠ ʨ. ɼʦʥ ʚ 2019ï2023 ʛʛ. 
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ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ 

ʚʦʜʝ, ʤʢʛ/ʣ 
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ʇʦʪʦʢ, ʪ/ʛʦʜ 

Hg Pb Cd Cu Zn Hg Pb Cd Cu Zn 

2019 0,02 0,2 0,12 7,2 26 15,1 0,30 2,3 1,8 108,7 392,6 

2020 0,02 0,1 0,14 8,3 28,1 9,7 0,19 1,0 1,4 80,5 272,6 

2021 0,02 0,1 0,11 7,8 8,3 10,7 0,21 1,1 1,2 83,5 88,8 

2022 0,02 0,1 0,12 6,8 9,1 12,4 0,25 1,2 1,5 84,3 112,8 

2023 0,01 0,1 0,11 5,1 7,6 19,4 0,19 1,9 2,1 98,9 147,4 

m 0,02 0,1 0,1 7,0 15,8 13,5 0,2 1,5 1,6 91,2 202,8 

 

ɸʥʘʣʠʟ ʧʝʨʝʥʦʩʘ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʨʝʯʥʳʤʠ ʚʦʜʘʤʠ ɼʦʥʘ ʠ ʂʫʙʘʥʠ ʚʳʷʚʠʣ 

ʩʭʦʞʠʝ ʦʙʲʝʤʳ ʠʭ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ɸʟʦʚʩʢʦʝ ʤʦʨʝ. ʇʨʠ ʵʪʦʤ, ʚ ʚʦʜʘʭ ɼʦʥʘ ʠ ʂʫʙʘʥʠ 

ʩʨʝʜʥʷʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʝʜʠ ʠ ʮʠʥʢʘ ʟʘ 2019ï2023 ʛʛ. ʧʨʝʚʳʰʘʣʘ ʇɼʂʨ.ʭ. 



 

ʇʆʉʊʋʇʃɽʅʀɽ ʊʗɾɽʃʓʍ ʄɽʊɸʃʃʆɺ ɺ ɸɿʆɺʉʂʆɽ ʄʆʈɽ  

ʉ ʂʆʄʇʆʅɽʅʊɸʄʀ ɺʆɼʅʆɻʆ ɹɸʃɸʅʉɸ ɺ 2019ï2023 ɻɻ. 
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ʊʘʙʣʠʮʘ 5.  

ʇʦʪʦʢ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ɸʟʦʚʩʢʦʝ ʤʦʨʝ ʩ ʚʦʜʘʤʠ ʨ. ʂʫʙʘʥʴ ʚ 2019ï2023 ʛʛ. 
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ʂʦʥʮʝʥʪʨʘʮʠʷ ʚ ʚʦʜʝ, ʤʢʛ/ʣ 
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ʇʦʪʦʢ, ʪ/ʛʦʜ 

Hg Pb Cd Cu Zn Hg Pb Cd Cu Zn 

2019 0,01 0,4 0,10 7,0 21,1 11,0 0,11 4,4 1,1 76,8 231,6 

2020 0,01 0,1 0,11 7,1 32,2 10,1 0,10 1,0 1,1 71,8 325,7 

2021 0,02 0,3 0,10 8,0 25,2 6,5 0,13 1,9 0,6 51,8 163,3 

2022 0,01 0,4 0,08 9,0 28,0 12,8 0,13 5,1 1,0 115,1 358,0 

2023 0,02 0,3 0,05 8,1 35,0 12,3 0,25 3,7 0,6 99,4 429,5 

m 0,01 0,3 0,09 7,8 28,3 10,5 0,1 3,2 0,9 83,0 301,6 

 

ʇʦʩʪʫʧʣʝʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʜʦʦʙʤʝʥʘ ʯʝʨʝʟ ɼʦʣʞʘʥʩʢʠʡ 

ʧʨʦʣʠʚ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʦʜʦʦʙʤʝʥʘ ʯʝʨʝʟ ʧʨʦʣʠʚ ʤʝʞʜʫ ʊʘʛʘʥʨʦʛʩʢʠʤ ʟʘʣʠʚʦʤ ʠ 

ʦʪʢʨʳʪʦʡ ʯʘʩʪʴʶ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ ʘʢʪʠʚʠʟʠʨʦʚʘʣʠʩʴ ʚ ʩʚʷʟʠ ʩ ʫʩʠʣʝʥʠʝʤ ʦʩʦʣʦʥʝʥʠʷ 

ʤʦʨʷ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʦʮʝʥʢʠ ʝʛʦ ʚʣʠʷʥʠʷ ʥʘ ʨʝʞʠʤ ʚʦʜ ʟʘʣʠʚʘ. ʀʟ-ʟʘ 

ʦʪʩʫʪʩʪʚʠʷ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʘʪʫʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʢʦʩʚʝʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ 

ʦʧʨʝʜʝʣʷʣʠʩʴ ʪʦʣʴʢʦ ʩʨʝʜʥʠʝ ʤʥʦʛʦʣʝʪʥʠʝ ʚʝʣʠʯʠʥʳ ʛʦʜʦʚʦʛʦ ʚʳʥʦʩʘ ʚʦʜ ʚ ʤʦʨʝ ʠ 

ʛʦʜʦʚʦʡ ʧʨʠʪʦʢ ʚʦʜ ʚ ʟʘʣʠʚ. ʋʯʠʪʳʚʘʷ ʤʥʦʛʦʣʝʪʥʠʝ ʜʘʥʥʳʝ ʦ ʩʪʦʢʝ ʨ. ɼʦʥ ʠ ʚʝʪʨʦʚʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʧʨʠʙʨʝʞʥʳʭ ʩʪʘʥʮʠʷʭ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ ʘʚʪʦʨʘʤʠ [12] ʙʳʣʦ ʚʳʙʨʘʥʦ 

ʪʨʠ ʛʦʜʘ ʩ ʨʘʟʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʦʜʦʦʙʤʝʥʘ: ʤʘʣʦʚʦʜʥʳʡ (1972 ʛ.), 

ʤʥʦʛʦʚʦʜʥʳʡ (1979 ʛ.) ʠ ʛʦʜ, ʢʦʛʜʘ ʩʪʦʢ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʙʳʣ ʨʘʚʝʥ ʩʨʝʜʥʝʤʫ 

ʤʥʦʛʦʣʝʪʥʝʤʫ ʟʥʘʯʝʥʠʶ (1980 ʛ.). ɺ ʊʘʙʣʠʮʝ 6 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʫʤʤʘʨʥʳʝ ʟʥʘʯʝʥʠʷ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʦʜʦʦʙʤʝʥʘ ʯʝʨʝʟ ɼʦʣʞʘʥʩʢʠʡ ʧʨʦʣʠʚ ʠ ʩʫʤʤʘʨʥʳʡ ʩʪʦʢ ʨ. ɼʦʥ ʟʘ 

ʭʘʨʘʢʪʝʨʥʳʝ ʛʦʜʳ.  

ʊʘʙʣʠʮʘ 6.  

ʉʦʩʪʘʚʣʷʶʱʠʝ ʚʦʜʦʦʙʤʝʥʘ ʯʝʨʝʟ ɼʦʣʞʘʥʩʢʠʡ ʧʨʦʣʠʚ ʠ ʩʪʦʢ ʨ. ɼʦʥ (ʢʤ3) ʟʘ 

ʭʘʨʘʢʪʝʨʥʳʝ ʛʦʜʳ ʧʦ [12] 
ʉʦʩʪʘʚʣʷʶʱʠʝ, ʩʪʦʢ ʨ. 

ɼʦʥ   
1972 ʛ. 1979 ʛ. 1980 ʛ. 

ʀʟ ʟʘʣʠʚʘ 177 212 188 

ɺ ʟʘʣʠʚ 169 176 176 

ʈʝʟʫʣʴʪʠʨʫʶʱʠʡ 8,0 36,0 12,0 

ʉʪʦʢ ʨ. ɼʦʥ 7,9 38,5 21,3 

 

ʀʩʧʦʣʴʟʫʷ ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʤʝʪʘʣʣʦʚ ʚ ʚʦʜʝ ʦʪʢʨʳʪʦʡ 

ʯʘʩʪʠ ʤʦʨʷ ʠ ʊʘʛʘʥʨʦʛʩʢʦʛʦ ʟʘʣʠʚʘ, ʘ ʪʘʢʞʝ ʫʯʠʪʳʚʘʷ ʩʨʝʜʥʠʝ ʚʝʣʠʯʠʥʳ ʚʦʜʦʦʙʤʝʥʘ 

ʯʝʨʝʟ ɼʦʣʞʘʥʩʢʠʡ ʧʨʦʣʠʚ (ʧʦ 1980 ʛ.) ʚʦʟʤʦʞʥʦ ʦʮʝʥʠʪʴ ʧʦʪʦʢʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ 

ʟʘ ʧʝʨʠʦʜ 2019ï2023 ʛʛ. (ʪʘʙʣ. 7, 8). 
 



 

 

ɹʫʬʝʪʦʚʘ ʄ. ɺ. 
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ʊʘʙʣʠʮʘ 7.  

ʇʦʪʦʢ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠʟ ʩʦʙʩʪʚʝʥʥʦ ʤʦʨʷ ʚ ʊʘʛʘʥʨʦʛʩʢʠʡ ʟʘʣʠʚ ʚ 2019ï2023 ʛʛ. 
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ʉʨʝʜʥʝʛʦʜʦʚʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ 

ʚʦʜʝ ʩʦʙʩʪʚʝʥʥʦ ʤʦʨʷ, ʤʢʛ/ʣ 

ʇʦʪʦʢ ʠʟ ʩʦʙʩʪʚʝʥʥʦ ʤʦʨʷ ʚ 

ʊʘʛʘʥʨʦʛʩʢʠʡ ʟʘʣʠʚ, ʪ/ʛʦʜ 

Hg Pb Cd Cu Zn Hg Pb Cd Cu Zn 

2019 176 0,01 3,8 0,4 4,7 18,4 1,8 203,7 21,4 251,9 986,2 

2020 176 0,01 5,7 0,4 10,3 15,2 1,8 307,2 21,6 555,2 819,3 

2021 176 0,02 3,5 0,4 9,0 22,8 3,5 188,3 21,5 484,2 1226,6 

2022 176 0,01 14,4 0,6 10,1 22,7 1,8 779,0 32,5 546,4 1228,1 

2023 176 0,02 13,1 0,9 8,4 25,6 3,5 700,9 48,2 449,4 1369,6 

m 176 0,01 8,1 0,5 8,5 20,9 2,5 435,8 29,0 457,4 1126,0 

 

ʊʘʙʣʠʮʘ 8.  

ʇʦʪʦʢ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠʟ ʊʘʛʘʥʨʦʛʩʢʦʛʦ ʟʘʣʠʚʘ ʚ ʦʪʢʨʳʪʫʶ ʯʘʩʪʴ ʤʦʨʷ ʚ 2019ï

2023 ʛʛ. 
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ʉʨʝʜʥʝʛʦʜʦʚʳʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʚʦʜʝ 

ʊʘʛʘʥʨʦʛʩʢʦʛʦ ʟʘʣʠʚʘ, ʤʢʛ/ʣ 

ʇʦʪʦʢ ʠʟ ʊʘʛʘʥʨʦʛʩʢʦʛʦ ʟʘʣʠʚʘ ʚ 

ʩʦʙʩʪʚʝʥʥʦ ʤʦʨʝ, ʪ/ʛʦʜ 

Hg Pb Cd Cu Zn Hg Pb Cd Cu Zn 

2019 188 0,02 3,8 0,27 2,6 15,6 3,8 714,4 50,8 488,8 2932,8 

2020 188 0,03 1,0 0,3 9,4 12,9 5,6 188,0 56,4 1767,2 2425,2 

2021 188 0,02 4,0 0,4 3,9 4,0 3,8 752,0 75,2 733,2 752,0 

2022 188 0,02 2,7 0,2 6,3 4,9 3,8 507,6 37,6 1184,4 921,2 

2023 188 0,02 3,5 0,2 5,5 6,1 3,8 658,0 37,6 1034,0 1146,8 

m 188 0,02 3 0,3 5,5 8,7 4,2 564,0 51,5 1041,5 1635,6 

 

ɸʥʘʣʠʟ ʪʘʙʣʠʮ 7 ʠ 8 ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʚ ʚʦʜʝ ʦʪʢʨʳʪʦʡ ʯʘʩʪʠ ʤʦʨʷ ʥʘʙʣʶʜʘʝʪʩʷ 

ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʩʨʝʜʥʷʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ. ʆʜʥʘʢʦ, ʚʚʠʜʫ ʙʦʣʝʝ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʦʙʲʝʤʘ ʝʞʝʛʦʜʥʦʛʦ ʩʪʦʢʘ ʚʦʜ ʠʟ ʊʘʛʘʥʨʦʛʩʢʦʛʦ ʟʘʣʠʚʘ ʚ ʤʦʨʝ ï ʟʘʣʠʚ 

ʚʳʩʪʫʧʘʝʪ ʠʩʪʦʯʥʠʢʦʤ ʟʘʛʨʷʟʥʝʥʠʷ ʜʣʷ ʩʦʙʩʪʚʝʥʥʦ ʤʦʨʷ ʧʦ ʚʩʝʤ ʠʩʩʣʝʜʫʝʤʳʤ 

ʤʝʪʘʣʣʘʤ. 

ʇʦʩʪʫʧʣʝʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʜʦʦʙʤʝʥʘ ʯʝʨʝʟ ʂʝʨʯʝʥʩʢʠʡ 

ʧʨʦʣʠʚ. ɼʣʷ ʦʮʝʥʢʠ ʧʦʪʦʢʦʚ Pb, Cd, Cu ʠ Zn ʯʝʨʝʟ ʂʝʨʯʝʥʩʢʠʡ ʧʨʦʣʠʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 



 

ʇʆʉʊʋʇʃɽʅʀɽ ʊʗɾɽʃʓʍ ʄɽʊɸʃʃʆɺ ɺ ɸɿʆɺʉʂʆɽ ʄʆʈɽ  

ʉ ʂʆʄʇʆʅɽʅʊɸʄʀ ɺʆɼʅʆɻʆ ɹɸʃɸʅʉɸ ɺ 2019ï2023 ɻɻ. 

81 

ʜʘʥʥʳʝ ʦ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʚʦʜʝ ʂʝʨʯʝʥʩʢʦʛʦ ʧʨʝʜʧʨʦʣʠʚʴʷ ʩʦ ʩʪʦʨʦʥʳ ɸʟʦʚʩʢʦʛʦ 

ʤʦʨʷ. ʉʦʣʝʥʦʩʪʴ ʘʟʦʚʦʤʦʨʩʢʠʭ ʚʦʜ ʚ ʦʪʦʙʨʘʥʥʳʭ ʧʨʦʙʘʭ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 14 

ă, ʯʝʨʥʦʤʦʨʩʢʠʭ ʜʦ 18 ă, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʙʳʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʘ, 

ʩʦʜʝʨʞʘʥʠʝ ʨʘʩʪʚʦʨʠʤʦʛʦ ʢʠʩʣʦʨʦʜʘ ʚ ʯʝʨʥʦʤʦʨʩʢʠʭ ʚʦʜʘʭ ʚʳʰʝ, ʥʦ ʜʣʷ ʦʙʝʠʭ 

ʚʦʜʥʳʭ ʤʘʩʩ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʇɼʂ ʜʣʷ ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ ï ʥʝ ʤʝʥʝʝ 6,0 ʤʛ/ʣ. 

ɿʥʘʯʝʥʠʷ Hg ʚ ʘʟʦʚʦʤʦʨʩʢʠʭ ʚʦʜʘʭ ʂʝʨʯʝʥʩʢʦʛʦ ʧʨʝʜʧʨʦʣʠʚʴʷ ʚʟʷʪʳ ʠʟ [13]. 

ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʧʦʪʦʢʦʚ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠʟ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ ʚ ʏʝʨʥʦʝ ʯʝʨʝʟ 

ʂʝʨʯʝʥʩʢʠʡ ʧʨʦʣʠʚ ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣ. 9. 
 

ʊʘʙʣʠʮʘ 9.  

ʇʦʪʦʢ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠʟ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ ʚ ʏʝʨʥʦʝ ʤʦʨʝ ʚ 2019ï2023 ʛʛ. 
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ʉʨʝʜʥʝʛʦʜʦʚʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʚ ʚʦʜʝ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ, ʤʢʛ/ʣ 

ʇʦʪʦʢ ʠʟ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ ʚ ʏʝʨʥʦʝ 

ʤʦʨʝ, ʪ/ʛʦʜ 

Hg Pb Cd Cu Zn Hg Pb Cd Cu Zn 

2019 50,3 0,01 3,8 0,4 4,7 18,4 0,5 191,1 22,1 236,4 925,5 

2020 44,1 0,01 5,7 0,4 10,3 15,2 0,4 251,4 15,9 454,2 670,3 

2021 45,3 0,02 3,5 0,4 9,0 22,8 0,9 158,6 20,4 407,7 1032,8 

2022 48,8 0,01 14,4 0,6 10,1 22,7 0,5 702,7 29,3 492,9 1107,8 

2023 48,2 0,02 13,1 0,9 8,4 25,6 1,0 631,4 43,4 404,9 1233,9 

m 47,3 0,01 8,1 0,5 8,5 20,9 0,7 387,0 26,2 399,2 994,1 

 

ʉʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʚʦʜʘʭ ʂʝʨʯʝʥʩʢʦʛʦ ʧʨʝʜʧʨʦʣʠʚʴʷ ʩʦ ʩʪʦʨʦʥʳ 

ʏʝʨʥʦʛʦ ʤʦʨʷ ʦʙʩʫʞʜʘʝʪʩʷ ʚ ʨʘʙʦʪʘʭ [14, 15, 16, 17]. ʆʙʦʙʱʝʥʥʳʝ ʜʘʥʥʳʝ ʦ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 10. 
 

ʊʘʙʣʠʮʘ 10.  

ʂʦʥʮʝʥʪʨʘʮʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʚʦʜʝ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʏʝʨʥʦʛʦ ʤʦʨʷ ʚ 

2000ï2020 ʛʛ., ʤʢʛ/ʣ 
ʇʝʨʠʦʜ 

ʚʨʝʤʝʥʠ 
Hg Pb Cd Cu Zn ʀʩʪʦʯʥʠʢ 

2000ï2019 
<0.01ï2.4 

0.11 

<0.4ï62.0 

0.69 

<0.1ï2,0 

0.18 

<1,0ï125,0 

1,9 

<2,0ï886 

6.2 

[14] 

2019ï2020 - 
0.09ï24.3 

4.6 

0.2ï2.5 

0.7 

0.4ï2.7 

0.7 

0.2ï19.4 

3.0 

[15] 

2020 - 
0.05ï0.2 

0.1 

0.007ï0.15 

0.05 

0.5ï2.3 

1.1 

4.0ï32.5 

12.0 

[16] 

2020 
0.015ï0.06 

0.026 
- - - - 

[17] 

ʀʥʪʝʨʚʘʣ 

ʩʨʝʜʥʠʭ 

ʟʥʘʯʝʥʠʡ 

0.026ï0.11 0.1ï4.6 0.05ï0.7 0.7ï22.2 3.0ï12.0 

 

*ʇʨʠʤʝʯʘʥʠʝ: ʚ ʯʠʩʣʠʪʝʣʝ ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ, ʚ ʟʥʘʤʝʥʘʪʝʣʝ ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ. ç-» ½ 

ʦʧʨʝʜʝʣʝʥʠʷ ʥʝ ʧʨʦʠʟʚʦʜʠʣʠʩʴ 

 



 

 

ɹʫʬʝʪʦʚʘ ʄ. ɺ. 
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ʆʮʝʥʢʘ ʧʦʪʦʢʦʚ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠʟ ʏʝʨʥʦʛʦ ʤʦʨʷ ʚ ɸʟʦʚʩʢʦʝ ʧʨʦʚʦʜʠʣʘʩʴ ʩ 

ʫʯʝʪʦʤ ʤʠʥʠʤʘʣʴʥʦʡ ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʨʝʜʥʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʪʘʣʣʦʚ ʚ ʚʦʜʝ 

ʏʝʨʥʦʛʦ ʤʦʨʷ, ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣ. 11. 

 

ʊʘʙʣʠʮʘ 11.  

ʇʦʪʦʢ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠʟ ʏʝʨʥʦʛʦ ʤʦʨʷ ʚ ɸʟʦʚʩʢʦʝ ʤʦʨʝ ʚ 2000ï2020 ʛʛ. 
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ʉʨʝʜʥʝʛʦʜʦʚʳʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʚʦʜʝ ʏʝʨʥʦʛʦ 

ʤʦʨʷ, ʤʢʛ/ʣ 

ʇʦʪʦʢ ʠʟ ʏʝʨʥʦʛʦ ʤʦʨʷ ʚ  ɸʟʦʚʩʢʦʝ 

ʤʦʨʝ, ʪ/ʛʦʜ 

Hg Pb Cd Cu Zn Hg Pb Cd Cu Zn 

2000ï

2020 38,0 
0.026

-0.11 

0.1-

4.6 

0.05-

0.7 

0.7-

22.2 

3.0-

12.0 

1.0-

4.2 

3.8-

174.8 

2.0-

2.6 

26.6-

843.6 

114.0

-

456.0 

 

ʀʟ ʪʘʙʣʠʮ 9 ʠ 11 ʚʠʜʥʦ, ʯʪʦ ɸʟʦʚʩʢʦʝ ʤʦʨʝ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʠʩʪʦʯʥʠʢʦʤ 

ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜ ʏʝʨʥʦʛʦ ʤʦʨʷ ʩʚʠʥʮʦʤ, ʢʘʜʤʠʝʤ ʠ ʮʠʥʢʦʤ. ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʥʦʛʣʘʩʠʷ 

ʚ ʦʮʝʥʢʝ ʩʦʜʝʨʞʘʥʠʷ ʤʝʜʠ. ɽʩʣʠ ʠʩʭʦʜʠʪʴ ʠʟ ʥʘʠʚʳʩʰʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʤʝʜʠ ʚ ʯʝʨʥʦʤʦʨʩʢʦʡ ʚʦʜʝ, ʪʦ ʧʝʨʝʥʦʩ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ɸʟʦʚʩʢʦʝ ʤʦʨʝ ʦʢʘʞʝʪʩʷ 

ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʤ. ʆʜʥʘʢʦ, ʝʩʣʠ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʥʘʠʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ, 

ʩʠʪʫʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʦʙʨʘʪʥʦʡ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʘʥʘʣʠʟ ʤʥʦʛʦʣʝʪʥʠʭ ʜʘʥʥʳʭ ʧʦ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʜʠ ʚ ʦʙʦʠʭ ʤʦʨʷʭ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʫʨʦʚʥʠ ʩʦʜʝʨʞʘʥʠʷ ʤʝʜʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʠʜʝʥʪʠʯʥʳ. ʈʪʫʪʴʶ ʥʘʠʙʦʣʝʝ ʟʘʛʨʷʟʥʝʥʳ ʯʝʨʥʦʤʦʨʩʢʠʝ ʚʦʜʳ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʧʠʩʘʥʥʳʝ ʚʳʰʝ ʧʦʪʦʢʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʩ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʣʠʰʴ ʦʙʱʫʶ ʢʦʥʮʝʧʪʫʘʣʴʥʫʶ 

ʩʭʝʤʫ, ʘ ʨʝʘʣʴʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʝʪʘʣʣʦʚ ʚ ʢʦʥʢʨʝʪʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ ʠʟ-ʟʘ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʠʩʩʣʝʜʫʝʤʳʭ ʘʢʚʘʪʦʨʠʡ ʤʦʛʫʪ ʦʪ 

ʥʝʝ ʦʪʣʠʯʘʪʴʩʷ. 

ɿʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʶ ʟʘʛʨʷʟʥʷʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ ʠ ʨʘʩʧʦʣʘʛʘʷ 

ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ ʦʙʲʝʤʝ ʵʪʦʡ ʩʨʝʜʳ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʦʙʱʠʡ ʟʘʧʘʩ (ʠʣʠ ʧʫʣ) ʵʪʦʛʦ 

ʟʘʛʨʷʟʥʠʪʝʣʷ. ɺ ʢʦʥʪʝʢʩʪʝ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜ çʧʫʣʦʤè ʪʷʞʝʣʦʛʦ ʤʝʪʘʣʣʘ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʩʨʝʜʘ, ʩʧʦʩʦʙʥʘʷ ʥʘʢʘʧʣʠʚʘʪʴ ʠʣʠ ʪʝʨʷʪʴ ʤʝʪʘʣʣ ʩ ʪʝʯʝʥʠʝʤ 

ʚʨʝʤʝʥʠ. ɺ ʢʘʯʝʩʪʚʝ ʪʘʢʦʡ ʩʨʝʜʳ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ ʦʙʲʝʤ ʚʦʜʳ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʚʦʜʥʘʷ ʤʘʩʩʘ ʊʘʛʘʥʨʦʛʩʢʦʛʦ ʟʘʣʠʚʘ (25 ʢʤ3) ʠʣʠ ʩʦʙʩʪʚʝʥʥʦ ʤʦʨʷ (231 ʢʤ3) 

[18]. 

ʇʫʣ ʠʩʩʣʝʜʫʝʤʳʭ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʨʘʩʪʚʦʨʝʥʥʦʡ ʬʦʨʤʝ (ʇʚ) ʚ ʩʦʙʩʪʚʝʥʥʦ 

ʤʦʨʝ ʠ ʊʘʛʘʥʨʦʛʩʢʦʤ ʟʘʣʠʚʝ ʚ 2010ï2023 ʛ., ʨʘʩʩʯʠʪʘʥʥʳʡ ʧʦ (2) ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣ. 

12. 

 



 

ʇʆʉʊʋʇʃɽʅʀɽ ʊʗɾɽʃʓʍ ʄɽʊɸʃʃʆɺ ɺ ɸɿʆɺʉʂʆɽ ʄʆʈɽ  

ʉ ʂʆʄʇʆʅɽʅʊɸʄʀ ɺʆɼʅʆɻʆ ɹɸʃɸʅʉɸ ɺ 2019ï2023 ɻɻ. 
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ʊʘʙʣʠʮʘ 12.  

ʇʫʣ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ (ʨʘʩʪʚʦʨʝʥʥʘʷ ʬʦʨʤʘ) ʚ ʚʦʜʝ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ 2010ï2023 ʛʛ. 

 

ɺ ʪʘʙʣ. 13 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʦ (2) ʧʨʝʜʝʣʴʥʦʛʦ ʧʫʣʘ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ ʚ ʚʦʜʝ ʩʦʙʩʪʚʝʥʥʦ ʤʦʨʷ ʠ ʊʘʛʘʥʨʦʛʩʢʦʛʦ ʟʘʣʠʚʘ ʧʨʠ ʫʩʣʦʚʠʠ ʜʦʩʪʠʞʝʥʠʷ 

ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ ʇɼʂʚ (ʉʚ=ʇɼʂʚ). ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ, ʧʦʜ ʧʨʝʜʝʣʴʥʳʤ ʧʫʣʦʤ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʘʩʩʠʤʠʣʷʮʠʦʥʥʘʷ ʝʤʢʦʩʪʴ ʘʢʚʘʪʦʨʠʡ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ ʚ ʦʪʥʦʰʝʥʠʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʤʝʪʘʣʣʦʚ.  

 

ʊʘʙʣʠʮʘ 13.  

ʇʨʝʜʝʣʴʥʳʡ ʧʫʣ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ (ʨʘʩʪʚʦʨʝʥʥʘʷ ʬʦʨʤʘ) ʚ ʚʦʜʝ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ  

 

ʉʨʘʚʥʝʥʠʝ ʪʘʙʣʠʮ 12 ʠ 13 ʧʦʢʘʟʳʚʘʝʪ ʧʨʝʚʳʰʝʥʠʝ ʧʨʝʜʝʣʴʥʦʛʦ ʧʫʣʘ ʩʚʠʥʮʘ ʠ 

ʤʝʜʠ ʚ ʘʢʚʘʪʦʨʠʠ ʩʦʙʩʪʚʝʥʥʦ ʤʦʨʷ ʚ ʨʘʟʥʳʝ ʛʦʜʳ. ʅʘʧʨʠʤʝʨ, ʚ 2023 ʛ. ʧʨʝʜʝʣʴʥʳʡ 

ʧʫʣ ʩʚʠʥʮʘ ʚ ʦʪʢʨʳʪʦʡ ʯʘʩʪʠ ʤʦʨʷ ʙʳʣ ʧʨʝʚʳʰʝʥ ʥʘ 31 %, ʧʦ ʤʝʜʠ ï ʥʘ 68 %. ʉʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʧʫʣʘ ʤʝʜʠ ʟʘ 2010ï2023 ʛʛ. ʧʨʝʚʳʰʘʝʪ ʧʨʝʜʝʣʴʥʳʡ ʧʫʣ ʥʘ 36,5 %. ʇʦ ʜʨʫʛʠʤ 

ʤʝʪʘʣʣʘʤ ʩʦʭʨʘʥʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʥʘʢʦʧʣʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ 

ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ. 
 

ɺʓɺʆɼʓ 

 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʷʚʣʷʶʪʩʷ ʟʥʘʯʠʤʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʧʦʩʪʫʧʣʝʥʠʷ ʨʪʫʪʠ ʠ ʮʠʥʢʘ ʚ ʘʢʚʘʪʦʨʠʶ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ (58% ʠ 28%, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɺ ʩʣʫʯʘʝ ʩʦ ʩʚʠʥʮʦʤ, ʢʘʜʤʠʝʤ ʠ ʤʝʜʴʶ ʠʭ ʜʦʣʷ ʥʝ ʧʨʝʚʳʰʘʝʪ 5%. 

ɺ ʊʘʛʘʥʨʦʛʩʢʦʤ ʟʘʣʠʚʝ ʨʝʯʥʦʡ ʩʪʦʢ ɼʦʥʘ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʦʩʪʘʚʢʝ ʤʝʜʠ 

(65%) ʠ ʮʠʥʢʘ (93%), ʝʛʦ ʚʢʣʘʜ ʚ ʧʦʩʪʫʧʣʝʥʠʝ ʨʪʫʪʠ ʠ ʢʘʜʤʠʷ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ 

ʫʤʝʨʝʥʥʳʡ ½ 33% ʠ 23% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋʨʦʚʝʥʴ ʩʚʠʥʮʘ, ʧʨʠʚʥʦʩʠʤʦʛʦ ʚʦʜʘʤʠ 

ʨ. ɼʦʥ, ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 2%. ɺʣʠʷʥʠʝ ʨʝʢʠ ʂʫʙʘʥʴ ʥʘ ʟʘʛʨʷʟʥʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦ ʤʦʨʷ 

ʚʩʝʤʠ ʨʘʩʩʤʦʪʨʝʥʥʳʤʠ ʤʝʪʘʣʣʘʤʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 10%.  

ɺʦʜʦʦʙʤʝʥ ʯʝʨʝʟ ɼʦʣʞʘʥʩʢʠʡ ʧʨʦʣʠʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 

ʨʘʚʥʳʤʠ ʧʦʪʦʢʘʤʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʦʙʦʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ɻʦʜ ʇʫʣ ʤʝʪʘʣʣʘ ʚ ʚʦʜʝ, ʪ 

Hg Pb Cd Cu Zn 

ʄʦʨʝ ɿʘʣʠʚ ʄʦʨʝ ɿʘʣʠʚ ʄʦʨʝ ɿʘʣʠʚ ʄʦʨʝ ɿʘʣʠʚ ʄʦʨʝ ɿʘʣʠʚ 

2019 4,2 0,6 877,8 95,0 101,6 6,8 1085,7 65,0 4250,4 390,0 

2020 3,9 0,6 1316,7 25,0 83,2 7,5 2379,3 235,0 3511,2 322,5 

2021 4,6 0,6 808,5 100,0 104,0 10,0 2079,0 105,0 5271,9 99,4 

2022 4,6 0,6 3326,4 67,5 138,6 5,0 2333,1 157,5 5240,1 122,6 

2023 4,6 0,6 3026,1 87,5 207,9 5,0 1940,4 137,5 5911,2 152,1 

m 4,4 0,6 1871,1 75,0 127,1 6,9 1963,5 140,0 4837,0 217,3 

ʇʨʝʜʝʣʴʥʳʡ ʧʫʣ ʤʝʪʘʣʣʘ ʚ ʚʦʜʝ, ʪ/ʛʦʜ 

Hg Pb Cd Cu Zn 

ʄʦʨʝ ɿʘʣʠʚ ʄʦʨʝ ɿʘʣʠʚ ʄʦʨʝ ɿʘʣʠʚ ʄʦʨʝ ɿʘʣʠʚ ʄʦʨʝ ɿʘʣʠʚ 

23,1 2,5 2310 250 2310 250 1155 125 11550 1250 
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ʧʦʩʪʫʧʣʝʥʠʝ ʩʚʠʥʮʘ ʠ ʢʘʜʤʠʷ ʧʨʝʚʘʣʠʨʫʝʪ ʠʟ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʨʪʫʪʴ, 

ʮʠʥʢ ʠ ʤʝʜʴ ʚ ʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʦʙʲʝʤʘʭ ʧʦʩʪʫʧʘʶʪ ʩʦ ʩʪʦʨʦʥʳ ʊʘʛʘʥʨʦʛʩʢʦʛʦ 

ʟʘʣʠʚʘ.  ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ɸʟʦʚʩʢʦʝ ʤʦʨʝ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʠʩʪʦʯʥʠʢʦʤ 

ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜ ʏʝʨʥʦʛʦ ʤʦʨʷ ʩʚʠʥʮʦʤ, ʢʘʜʤʠʝʤ ʠ ʮʠʥʢʦʤ. ɺ ʦʪʥʦʰʝʥʠʠ ʧʝʨʝʥʦʩʘ 

ʤʝʜʠ ʥʘʙʣʶʜʘʝʪʩʷ ʩʦʧʦʩʪʘʚʠʤʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʣʷ ʦʙʦʠʭ ʤʦʨʝʡ, ʭʦʪʷ ʚ ʥʝʢʦʪʦʨʳʝ 

ʧʝʨʠʦʜʳ ʧʨʝʦʙʣʘʜʘʝʪ ʧʦʩʪʫʧʣʝʥʠʝ ʠʟ ʏʝʨʥʦʛʦ ʤʦʨʷ, ʘ ʚ ʜʨʫʛʠʝ ʛʦʜʳ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʚʢʣʘʜ ʚʥʦʩʠʪ ɸʟʦʚʩʢʦʝ ʤʦʨʝ. ʈʪʫʪʴʶ ʥʘʠʙʦʣʝʝ ʟʘʛʨʷʟʥʝʥʳ ʯʝʨʥʦʤʦʨʩʢʠʝ ʚʦʜʳ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʦʪʥʦʰʝʥʠʠ ʤʝʜʠ ʧʨʝʚʳʰʝʥʘ 

ʘʩʩʠʤʠʣʷʮʠʦʥʥʘʷ ʝʤʢʦʩʪʴ ʵʢʦʩʠʩʪʝʤʳ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ. 
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The Sea of   Azov has a high economic and recreational potential, has the status of a 

fishery reservoir of the highest category, therefore, the study of pollution of this water 

body seems to be an urgent task. Environmentally significant pollutants entering the Azov 

Sea include heavy metals. 

One of the priority metals for environmental monitoring of the Sea of   Azov are mercury, 

cadmium, lead, copper and zinc, which have a toxicological limiting indicator of 

harmfulness. 

Water balance is the most important complex regime-forming factor of the Sea of   Azov. 

Along with geoclimatic conditions, it defines the main features of the hydrological and 

hydrochemical regimes of the seas. 

The purpose of the work was to assess the flows of heavy metals (Hg, Pb, Cd, Cu, Zn) 

into the open part of the Sea of   Azov and the Taganrog Bay with the main components 

of the water balance - atmospheric precipitation, river runoff, as a result of water exchange 

through the Dolzhansky and Kerch straits. 

The results showed that precipitation is a significant source of mercury and zinc entering 

the Sea of   Azov (58 and 28%, respectively). In the case of lead, cadmium and copper, 

their share does not exceed 5%. In the Taganrog Bay, the Don river flow plays a key role 

in the supply of copper (65%) and zinc (93%), its contribution to the supply of mercury 

and cadmium is estimated as moderate ï 33% and 23%, respectively. The level of lead 

introduced by the waters of the Don River is only 2%. The influence of the Kuban River 



 

 

ɹʫʬʝʪʦʚʘ ʄ. ɺ. 

86 

on the pollution of the sea itself with all the metals considered does not exceed 10%. 

Water exchange through the Dolzhansky Strait is characterized by approximately equal 

flows of heavy metals in both directions. Nevertheless, the supply of lead and cadmium 

prevails from the Sea of   Azov, while mercury, zinc and copper in more significant 

volumes come from the Taganrog Bay. 

The study shows that the Sea of   Azov can be a source of pollution of the Black Sea 

waters with lead, cadmium and zinc. There is controversy in the estimation of copper 

content. If we proceed from the highest indicators of copper concentration in the Black 

Sea water, then the transfer of this element to the Sea of   Azov will be more significant. 

However, if you focus on the smallest values, the situation can be reversed. However, 

analysis of perennial data on copper concentrations in both seas demonstrates that copper 

levels are virtually identical. The Black Sea waters are most polluted with mercury. The 

Black Sea waters are most polluted with mercury. 

It should be noted that the flows of heavy metals with components of the water balance 

described above are only a general conceptual scheme, and the real distributions of metals 

at specific points in time due to hydrological features characteristic of the studied waters 

may differ from it. 

By knowing the concentration of the pollutant in the aqueous medium at a given time and 

having information about the volume of that medium, one can determine the total stock 

(or pool) of that pollutant. In the context of this study, a heavy metal "pool" means a 

medium capable of accumulating or losing metal over time. Such a medium can be a 

certain volume of water, in particular, the water mass of the Taganrog Bay (25 km3) or 

the sea itself (231 km3). The maximum pool of heavy metals in the water of the sea itself 

and the Taganrog Bay is calculated using the maximum permissible concentration of 

metals. In this context, the limit pool means the assimilation capacity of the waters of the 

Sea of   Azov in relation to the metals in question. In this context, the limit pool means 

the assimilation capacity of the waters of the Sea of Azov in relation to the metals in 

question. The analysis shows the excess of the maximum pool of lead and copper in the 

water area of   the sea itself in different years. For example, in 2023, the maximum lead 

pool in the open sea was exceeded by 31%, for copper ½ by 68%. The average copper 

pool for 2010ï2023 exceeds the limit pool by 36.5%. For other metals, the potential for 

further accumulation remains within the permissible values. Thus, studies show that in 

recent years, the assimilation capacity of the ecosystem of the Sea of   Azov has been 

exceeded in relation to copper. 

Keywords: Sea of Azov, mercury, lead, cadmium, copper, zinc, heavy metal streams, pool. 
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ɺ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʦʝ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 10ï12% ʦʙʱʝʛʦ 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʠ ʚʢʣʶʯʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʳ ʜʣʷ ʧʠʪʴʷ ʠ ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʳʭ ʥʫʞʜ. ʋʨʦʚʝʥʴ 

ʨʘʟʚʠʪʠʷ ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʚʫʤʷ ʧʦʢʘʟʘʪʝʣʷʤʠ: ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ 

ʥʘʩʝʣʝʥʠʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ ʚʦʜʦʩʥʘʙʞʝʥʠʝʤ ʠ ʚʝʣʠʯʠʥʦʡ ʫʜʝʣʴʥʦʛʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ. ʇʦʩʣʝʜʥʝʝ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ʩʫʪʦʯʥʳʡ ʦʙʲʸʤ ʚʦʜʳ ʚ ʣʠʪʨʘʭ, ʧʨʠʭʦʜʷʱʠʭʩʷ ʥʘ ʦʜʥʦʛʦ ʞʠʪʝʣʷ ɺ ʫʩʣʦʚʠʷʭ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ʦʩʦʙʘʷ ʨʦʣʴ ʦʪʚʦʜʠʪʩʷ ʦʨʛʘʥʠʟʘʮʠʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʛʦ 

ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʨʝʛʠʦʥʘ. ɺʦʧʨʦʩ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ 

ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ ½ ʚʘʞʥʝʡʰʠʡ ʢʣʶʯʝʚʦʡ ʬʘʢʪʦʨ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʦʡ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʨʝʛʠʦʥʝ. ʊʝʨʨʠʪʦʨʠʷ ɼʞʘʥʢʦʡʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘʩʫʰʣʠʚʘ, ʯʨʝʟʚʳʯʘʡʥʦ ʙʝʜʥʘ 

ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʚʦʜʘʤʠ, ʯʪʦ ʠ ʦʧʨʝʜʝʣʷʝʪ ʝʝ ʚʦʜʦʜʝʬʠʮʠʪʥʳʡ ʭʘʨʘʢʪʝʨ. ɺʦʜʥʳʝ ʧʨʦʙʣʝʤʳ ʟʘʪʨʘʛʠʚʘʶʪ 

ʚʩʝ ʩʝʛʤʝʥʪʳ ʦʙʱʝʩʪʚʘ ʠ ʚʘʞʥʝʡʰʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʦʪʨʘʩʣʠ ʵʢʦʥʦʤʠʢʠ. ɺʦʜʘ, ʧʦʜʘʚʘʝʤʘʷ 

ʥʘʩʝʣʝʥʠʶ ʦʙʷʟʘʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʩʘʥʠʪʘʨʥʳʭ ʥʦʨʤ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʢʘʢ ʧʦ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ, ʪʘʢ ʠ ʧʦ ʢʘʯʝʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɺʦʜʥʳʤ ʂʦʜʝʢʩʦʤ ʈʌ. ʇʠʪʴʝʚʘʷ 

ʚʦʜʘ ʚ ʨʝʛʠʦʥʝ ʟʘʯʘʩʪʫʶ ʦʪʣʠʯʘʝʪʩʷ ʧʨʠʨʦʜʥʳʤ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʞʝʩʪʢʦʩʪʠ. ʅʝʩʪʘʥʜʘʨʪʥʳʝ 

ʧʨʦʙʳ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʦʙʱʝʡ ʞʝʩʪʢʦʩʪʠ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʩʘʥʠʪʘʨʥʳʤʠ ʚʨʘʯʘʤʠ ʚ ʨʘʤʢʘʭ ʩʦʮʠʘʣʴʥʦ-

ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʚ ʭʦʜʝ ʢʦʥʪʨʦʣʴʥʦ-ʥʘʜʟʦʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʧʠʪʴʝʚʦʝ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʝ, ʚʦʜʦʟʘʙʦʨ, ʘʨʪʝʟʠʘʥʩʢʠʝ ʚʦʜʳ, 

ʩʢʚʘʞʠʥʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʥʦʨʤʳ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ, ʦʙʱʘʷ ʞʝʩʪʢʦʩʪʴ, ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʤ 

ʪʨʝʙʦʚʘʥʠʷ. 

 

ɺɺɽɼɽʅʀɽ 

 

ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʢʦʤʤʫʥʘʣʴʥʦ-

ʙʳʪʦʚʳʝ ʥʫʞʜʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʯʠʩʣʝʥʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ, ʫʨʦʚʥʝʤ ʨʘʟʚʠʪʠʷ ʠ 

ʦʙʨʘʟʦʤ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ, ʪʘʢ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʥʝʟʘʤʝʥʠʤʳʤ ʨʝʩʫʨʩʦʤ ʨʝʘʣʠʟʫʝʪʩʷ ʟʘ ʩʯʝʪ ʧʦʜʟʝʤʥʳʭ ʚʦʜ 

ʫʯʘʩʪʢʘ ɼʞʘʥʢʦʡʩʢʠʡ-1 ʉʝʚʝʨʦ-ʉʠʚʘʰʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʘ ʣʦʢʘʣʴʥʦʝ 

ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʜʘʯʝʡ ʚʦʜʳ ʠʟ ʩʢʚʘʞʠʥ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 

ʧʦʩʸʣʢʘʭ. ɺʦʧʨʦʩʳ ʧʨʠʦʨʠʪʝʪʘ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʝʛʫʣʠʨʫʶʪʩʷ ʚʦʜʥʳʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʉʠʩʪʝʤʘ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʳʡ ʢʦʤʧʣʝʢʩ ʩʦʦʨʫʞʝʥʠʡ, ʚʢʣʶʯʘʶʱʠʡ ʠʩʪʦʯʥʠʢʠ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʚʦʜʦʚʦʜʳ ʠ ʚʦʜʦʨʘʩʧʨʝʜʝʣʷʶʱʠʝ ʩʝʪʠ. ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʜʦʣʞʥʦ ʦʪʚʝʯʘʪʴ ʧʨʠʥʮʠʧʘʤ ʥʘʜʝʞʥʦʩʪʠ ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ 

ʧʦʩʪʫʧʘʶʱʝʡ ʥʘʩʝʣʝʥʠʶ ʚʦʜʳ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ½ ʠʟʫʯʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ɼʞʘʥʢʦʡʩʢʦʛʦ ʨʘʡʦʥʘ, 
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ʨʝʘʣʠʟʘʮʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʦʣʝʙʘʥʠʡ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ, ʚʳʷʚʣʝʥʠʷ 

ʧʝʨʩʧʝʢʪʠʚ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʚʦʜʦʩʥʘʙʞʝʥʠʝ. 

 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

ɸʚʪʦʨʘʤʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʘʪʝʨʠʘʣʳ [2, 3, 4, 5] ʠ ʜʘʥʥʳʝ ʣʠʯʥʳʭ ʧʦʣʝʚʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ; ʨʷʜ ʦʨʠʛʠʥʘʣʴʥʳʭ ʢʘʨʪ, ʥʘ ʦʩʥʦʚʝ ʘʵʨʦʬʦʪʦʩʥʠʤʢʦʚ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʩ 

ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤ (QGIS 3.32.2), ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʢʦʪʦʨʳʭ 

ʧʦʟʚʦʣʷʝʪ ʩʦʙʠʨʘʪʴ, ʭʨʘʥʠʪʴ, ʦʙʨʘʙʘʪʳʚʘʪʴ, ʧʝʨʝʜʘʚʘʪʴ ʠ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ½ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʩ ʫʯʝʪʦʤ 

ʢʨʠʪʝʨʠʘʣʴʥʳʭ ʠ ʬʘʢʪʦʨʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ. 

ɺʦʧʨʦʩʘʤ ʦʨʛʘʥʠʟʘʮʠʠ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʧʦʩʚʷʱʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʧʣʘʩʪ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ-ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪʤʝʪʠʤ ɺʦʜʥʳʡ ʂʦʜʝʢʩ 

ʈʌ [1], ɿʘʢʦʥ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ʦʪ 21.08.2014 ˉ 53-ɿʈʂ çʆ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʚʦʜʥʳʭ 

ʦʪʥʦʰʝʥʠʡ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʨʳʤè [2], ʇʨʠʣʦʞʝʥʠʝ 1 ʢ ʧʦʩʪʘʥʦʚʣʝʥʠʶ ʉʦʚʝʪʘ 

ʤʠʥʠʩʪʨʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ʦʪ ç25è ʤʘʷ 2016 ʛʦʜʘ ˉ 223 [3], ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʜʦʢʣʘʜ çʆ ʩʦʩʪʦʷʥʠʠ ʩʘʥʠʪʘʨʥʦ ïɻ ʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ ʥʘʩʝʣʝʥʠʷ ʚ 

ʈʝʩʧʫʙʣʠʢʝ ʂʨʳʤ ʠ ʛʦʨʦʜʝ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʉʝʚʘʩʪʦʧʦʣʝ ʚ 2021 ʛʦʜʫè [4], 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʜʦʢʣʘʜ çʆ ʩʦʩʪʦʷʥʠʠ ʩʘʥʠʪʘʨʥʦ ïɻ ʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʙʣʘʛʦʧʦʣʫʯʠʷ ʥʘʩʝʣʝʥʠʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʨʳʤ ʠ ʛʦʨʦʜʝ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʉʝʚʘʩʪʦʧʦʣʝ ʚ 2024 ʛʦʜʫè [5], ʉʪʨʘʪʝʛʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ɼʞʘʥʢʦʡʩʢʦʛʦ ʨʘʡʦʥʘ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘ [6], ɻʅ 2.1.5.690-98 [7], ʉʘʥʇʠʅ 

2.1.4.559-96. 2.1.4. [8]. 
 

ʀɿʃʆɾɽʅʀɽ ʆʉʅʆɺʅʆɻʆ ʄɸʊɽʈʀɸʃɸ 

 

ʉʦʛʣʘʩʥʦ ʤʘʪʝʨʠʘʣʘʤ [4, 5], ʜʦʣʷ ʥʘʩʝʣʝʥʠʷ, ʦʙʝʩʧʝʯʝʥʥʦʛʦ ʢʘʯʝʩʪʚʝʥʥʦʡ 

ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ, ʚ ʮʝʣʦʤ ʧʦ ʈʝʩʧʫʙʣʠʢʝ ʂʨʳʤ ʚ 2024 ʛʦʜʫ ʩʦʩʪʘʚʠʣʘ 71,2%, ʯʪʦ ʥʘ 

0,4% ʚʳʰʝ, ʯʝʤ ʚ 2023 ʛʦʜʫ (70,8%) ʠ ʥʘ 0,7 % ʥʠʞʝ, ʯʝʤ ʚ 2022 ʛʦʜʫ (71,9 %). 

ʅʝʢʘʯʝʩʪʚʝʥʥʦʡ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ ʦʙʝʩʧʝʯʝʥʦ 536660 ʯʝʣʦʚʝʢ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 28,1% ʦʪ 

ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʩʫʙʲʝʢʪʝ (ʚ 2023 ʛ. ½ 28,3%, ʚ 2022 ʛ. ½ 27,1%). ɺ 

2024 ʛʦʜʫ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʨʳʤ ʵʢʩʧʣʫʘʪʠʨʦʚʘʣʦʩʴ 1437 ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʴʝʚʦʛʦ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ (ʚ 2023 ʛ. ½ 1454, ʚ 2022 ʛ. ½ 1388), ʚ ʪʦʤ ʯʠʩʣʝ 

48 ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ 1389 ʧʦʜʟʝʤʥʳʭ. 

ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ɼʞʘʥʢʦʡʩʢʦʛʦ ʨʘʡʦʥʘ ʷʚʣʷʶʪʩʷ ʧʦʜʟʝʤʥʳʝ ʠʩʪʦʯʥʠʢʠ ʫʯʘʩʪʢʘ ɼʞʘʥʢʦʡʩʢʠʡ-1 

ʉʝʚʝʨʦ-ʉʠʚʘʰʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʣʦʢʘʣʴʥʦʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ 

ʩʯʸʪ ʩʢʚʘʞʠʥ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʦʩʸʣʢʘʭ (ʨʠʩ. 1). 

ʆʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʈʘʚʥʠʥʥʦʛʦ ʂʨʳʤʘ, ʠʭ 

ʨʘʟʥʦʚʠʜʥʦʩʪʷʭ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʣʘʩʪʝʡ, ʫʩʣʦʚʠʷ 

ʥʘʢʦʧʣʝʥʠʷ ʠ ʤʠʛʨʘʮʠʠ ʚʦʜ, ʧʨʠʛʦʜʥʦʩʪʠ ʜʣʷ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʭʦʨʦʰʦ ʠʟʫʯʝʥʳ. 

ɺʝʩʴʤʘ ʧʦʢʘʟʘʪʝʣʴʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʨʝʩʫʨʩʥʦʤ ʧʦʪʝʥʮʠʘʣʝ, ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʦʩʥʦʚʥʳʭ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 



ʉʆɺʈɽʄɽʅʅɸʗ ʆʈɻɸʅʀɿɸʎʀʗ ʀ ʇɽʈʉʇɽʂʊʀɺʓ ʍʆɿʗʁʉʊɺɽʅʅʆ-

ʇʀʊʔɽɺʆɻʆ ɺʆɼʆʇʆʃʔɿʆɺɸʅʀʗ ʅɸ ʊɽʈʈʀʊʆʈʀʀ  
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ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʦʙʱʝʡ ʙʘʣʘʥʩʦʚʦʡ ʚʝʣʠʯʠʥʳ ʟʘʧʘʩʦʚ ʧʦ ʚʩʝʤ 

ʢʘʪʝʛʦʨʠʷʤ, ʨʠʩʢʘʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠʩʪʦʱʝʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ ʫʛʨʦʟʳ ʠʥʪʨʫʟʠʡ 

ʤʦʨʩʢʠʭ ʚʦʜ [9,10,11], ʧʦʚʳʰʝʥʠʝ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ ʉʝʚʝʨ-

ʚʦʩʪʦʯʥʦʛʦ ʂʨʳʤʘ, ʫʩʣʦʚʠʡ ʧʠʪʘʥʠʷ ʚʦʜʦʥʦʩʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʦʮʝʥʢʝ ʨʝʩʫʨʩʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʂʨʳʤʘ ʩʦʜʝʨʞʘʪ ʧʫʙʣʠʢʘʮʠʠ [12, 13, 14]. 

 

 
 

ʈʠʩ. 1. ʈʘʩʧʦʣʦʞʝʥʠʝ ʘʨʪʝʟʠʘʥʩʢʠʭ ʩʢʚʘʞʠʥ ʚ ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ɼʞʘʥʢʦʡʩʢʦʛʦ ʨʘʡʦʥʘ. 

ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ ʧʦ [4, 5, 6]. 

 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʥʘʣʠʯʠʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʙʲʝʤʦʚ ʟʘʱʠʱʝʥʥʳʭ 

ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ɼʞʘʥʢʦʡʩʢʦʛʦ ʨʘʡʦʥʘ (ʨʠʩ. 2). 

ɺ ʉʪʨʘʪʝʛʠʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ɼʞʘʥʢʦʡʩʢʦʛʦ ʨʘʡʦʥʘ ʥʘ 

ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘ [6] ʦʪʨʘʞʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-

ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ, ʥʘʤʝʯʝʥʳ ʧʝʨʩʧʝʢʪʠʚʳ ʧʝʨʝʩʪʨʦʡʢʠ ʚʩʝʛʦ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʩʢʚʘʞʠʥ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʚʦʜʦʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʚʦʜʦʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ ʧʣʘʥʠʨʫʝʤʦʡ 

ʩʠʩʪʝʤʳ ʦʩʥʦʚʥʳʭ ʚʦʜʦʚʦʜʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ɼʞʘʥʢʦʡ ʠ ɼʞʘʥʢʦʡʩʢʦʛʦ ʨʘʡʦʥʘ ʢ 

2030 ʛʦʜʫ. ʊʘʤ ʞʝ ʟʘʬʠʢʩʠʨʦʚʘʥ ʫʜʝʣʴʥʳʡ ʚʝʩ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʙ ʚʦʜʳ ʠʟ 

ʠʩʪʦʯʥʠʢʦʚ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʧʦ ʩʘʥʠʪʘʨʥʦ-ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʚʳʰʝ 

ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ. 
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ʈʠʩ. 2. ɿʘʱʠʱʝʥʥʳʝ ʠ ʫʩʣʦʚʥʦ ʟʘʱʠʱʝʥʥʳʝ ʚʦʜʦʥʦʩʥʳʝ ʛʦʨʠʟʦʥʪʳ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ɼʞʘʥʢʦʡʩʢʦʛʦ ʨʘʡʦʥʘ. 

ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ ʧʦ [5, 6]. 

 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɼʞʘʥʢʦʡʩʢʦʛʦ ʨʘʡʦʥʘ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ 

ʩʦʩʪʘʚʣʷʝʪ 39 669 ʤ3 ʚ ʢʚʘʨʪʘʣ (ʨʠʩ. 3).  

 

 
ʈʠʩ. 3. ɼʠʬʬʝʨʝʥʮʠʘʮʠʷ ʦʙʲʝʤʦʚ ʚʦʜʦʧʦʜʘʯʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɼʞʘʥʢʦʡʩʢʦʛʦ 

ʨʘʡʦʥʘ ʚ 2023 ʛʦʜʫ. 

ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ ʧʦ [5]. 



ʉʆɺʈɽʄɽʅʅɸʗ ʆʈɻɸʅʀɿɸʎʀʗ ʀ ʇɽʈʉʇɽʂʊʀɺʓ ʍʆɿʗʁʉʊɺɽʅʅʆ-

ʇʀʊʔɽɺʆɻʆ ɺʆɼʆʇʆʃʔɿʆɺɸʅʀʗ ʅɸ ʊɽʈʈʀʊʆʈʀʀ  

ɼɾɸʅʂʆʁʉʂʆɻʆ ʈɸʁʆʅɸ ʈɽʉʇʋɹʃʀʂʀ ʂʈʓʄ 
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ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʇʦʙʝʜʥʝʥʩʢʦʛʦ, ɸʟʦʚʩʢʦʛʦ, ɿʘʚʝʪ-

ʃʝʥʠʥʩʢʦʛʦ, ʗʨʢʦʧʦʣʝʥʩʢʦʛʦ ʠ ʈʦʱʠʥʩʢʦʛʦ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ, ʯʪʦ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʦ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʞʠʪʝʣʝʡ. ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʧʦ ʦʙʲʸʤʘʤ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʧʦ ʦʪʜʝʣʴʥʳʤ ʩʝʣʴʩʢʠʤ ʧʦʩʝʣʝʥʠʷʤ ʠ ʩʸʣʘʤ ɼʞʘʥʢʦʡʩʢʦʛʦ ʨʘʡʦʥʘ, 

ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʯʪʦ ʥʘʠʙʦʣʴʰʠʝ ʦʙʲʝʤ  r ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʦʪʤʝʯʘʝʪʩʷ ʚ ɿʘʚʝʪ-

ʃʝʥʠʥʩʢʦʤ ʩʝʣʴʩʢʦʤ ʧʦʩʝʣʝʥʠʠ (ʚ 2020 ʛʦʜʫ ʦʙʲʸʤ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚʦʜ ʩʦʩʪʘʚʠʣ 

429733 ʤ3). ʕʪʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 6 ʩʸʣ ʩ ʦʙʱʝʡ 

ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ 3585 ʯʝʣʦʚʝʢ (ʥʘ 2020 ʛʦʜ). ʅʘ ʵʪʦʤ ʬʦʥʝ ʚʳʜʝʣʷʝʪʩʷ 

ʥʝʩʢʦʣʴʢʦ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ ʩ ʙʦʣʴʰʝʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ, ʥʦ ʤʝʥʴʰʠʤʠ 

ʦʙʲʝʤʘʤʠ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ɿʘʚʝʪ-ʃʝʥʠʥʩʢʦʛʦ ʩ/ʧ ½ 17 ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ 6 ʠʟ ʢʦʪʦʨʳʡ ʠʤʝʶʪ ʦʨʦʰʘʝʤʳʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ ʦʪʩʫʪʩʪʚʠʝ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʠ 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝʤ. ʊʘʢ, 2020, 2021 ʠ 2024 ʛʦʜʳ ʙʳʣʠ ʟʘʩʫʰʣʠʚʳʤʠ, 2022 ½ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʫʚʣʘʞʥʝʥʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 2023 ʛʦʜ 

ʙʳʣ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʣʘʞʥʳʤ ʜʣʷ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʇʨʠ ʵʪʦʤ ʦʙʲʸʤʳ ʥʘʠʙʦʣʴʰʠʝ 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʦʪʤʝʯʘʣʠʩʴ ʚ 2020 ʛʦʜʫ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʦʩʪʘʣʴʥʳʝ ʛʦʜʳ ʨʝʟʫʣʴʪʘʪʳ 

ʩʦʧʦʩʪʘʚʠʤʳ. ɺʝʨʦʷʪʥʘʷ ʧʨʠʯʠʥʘ ½ ʤʦʨʘʣʴʥʘʷ ʠ ʪʝʭʥʠʯʝʩʢʘʷ ʫʩʪʘʨʝʣʦʩʪʴ ʩʝʪʠ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ʂ ʧʨʠʤʝʨʫ, ʩʦʦʪʥʦʰʝʥʠʝ ʠʟʤʝʥʝʥʠʷ ʧʦʜʲʝʤʘ ʠ ʨʝʘʣʠʟʘʮʠʠ ʚʦʜʳ 

ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʥʠʪʩʷ ʠʟ ʛʦʜʘ ʚ ʛʦʜ. ɺ 2021 ʛʦʜʫ ʙʳʣʦ ʧʦʜʥʷʪʦ ʙʦʣʴʰʝ ʚʦʜʳ, ʯʝʤ ʚ 

2020, ʦʜʥʘʢʦ ʨʝʘʣʠʟʦʚʘʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ (ʨʘʟʥʠʮʘ ʜʦʩʪʠʛʘʝʪ 515% ʚ ʩ. 

ʄʝʣʢʦʚʦʜʥʦʝ ʠ 270% ʚ ʩ. ɿʝʣʸʥʳʡ ʗʨ). ʉʥʠʞʝʥʠʝ ʨʝʘʣʠʟʘʮʠʠ ʚ 2 ʨʘʟʘ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʧʦʜʲʸʤʘ ʚ 5,5 ʨʘʟ ʚ ʥʝʢʦʪʦʨʳʭ ʧʦʩʸʣʢʘʭ ʧʨʠʚʝʣʠ ʢ ʥʝʚʝʨʦʷʪʥʦ ʙʦʣʴʰʠʤ ʧʦʪʝʨʷʤ 

ʧʠʪʴʝʚʦʡ ʚʦʜʳ. 

ʇʨʠ ʬʘʢʪʠʯʝʩʢʦʡ ʜʦʙʳʯʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʵʥʝʨʛʠʷ ʥʘ ʧʦʜʲʸʤ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠʟ ʩʢʚʘʞʠʥ. ʇʦʜʲʸʤ ʚʦʜʳ ½ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʦʙʲʸʤ ʠʟʚʣʝʯʸʥʥʦʡ ʠʣʠ ʧʦʜʘʥʥʦʡ ʚʦʜʳ ʠʟ ʠʩʪʦʯʥʠʢʘ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʩʢʚʘʞʠʥʳ, ʚʦʜʦʟʘʙʦʨʘ ʠʣʠ ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʠ) ʟʘ 

ʦʧʨʝʜʝʣʸʥʥʳʡ ʧʝʨʠʦʜ [7]. ʈʝʟʝʨʚ ʤʦʱʥʦʩʪʠ ½ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʚʦʜʦʟʘʙʦʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ ʠ ʩʠʩʪʝʤ ʧʦʜʘʯʠ ʚʦʜʳ ʦʙʝʩʧʝʯʠʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʦʙʲʸʤ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʩʚʝʨʭ ʪʝʢʫʱʝʛʦ ʫʨʦʚʥʷ ʵʢʩʧʣʫʘʪʘʮʠʠ [8]. ɺ 

2023 ʛʦʜʫ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʪʨʘʯʝʥʥʦʡ ʵʥʝʨʛʠʠ ʩʦʩʪʘʚʣʷʣʦ 3,3 ʄɺʪ*ʯ, ʯʪʦ 

ʨʘʚʥʷʝʪʩʷ ʩʫʤʤʘʨʥʦʤʫ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʶ ʛ. ɼʞʘʥʢʦʡ ʟʘ ʛʦʜ. ʉʪʦʠʤʦʩʪʴ 

ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ ʧʦʜʲʸʤʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʩʢʚʘʞʠʥʘʤʠ ʠʩʯʠʩʣʷʣʘʩʴ ʚ 22,9 ʤʣʥ 

ʨʫʙʣʝʡ. ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʠʭ ʨʘʙʦʪʳ ʧʦʟʚʦʣʠʣʦ 

ʢ 2024 ʛʦʜʫ ʩʥʠʟʠʪʴ ʫʜʝʣʴʥʫʶ ʩʪʦʠʤʦʩʪʴ ʥʘ ʧʦʜʲʝʤ ʦʜʥʦʛʦ ʢʫʙʠʯʝʩʢʦʛʦ ʤʝʪʨʘ ʚʦʜʳ 

ʥʘ 19%. 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʨʝʟʝʨʚ ʤʦʱʥʦʩʪʠ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʗʩʥʦʧʦʣʷʥʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ 

ʧʦʩʝʣʝʥʠʷ, ʤʠʥʠʤʘʣʴʥʳʡ ½ ɸʟʦʚʩʢʦʛʦ (ʨʠʩ. 4). ʆʪʤʝʯʘʝʤ, ʯʪʦ ʨʝʟʝʨʚ ʤʦʱʥʦʩʪʠ 

ʧʨʷʤʳʤ ʦʙʨʘʟʦʤ ʩʚʷʟʘʥ ʩ ʯʠʩʣʝʥʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ (ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ -0,78, 

ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʢʦʨʨʝʣʷʮʠʠ, ʪ.ʝ. ʜʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʷʚʣʷʶʪʩʷ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʤʠ). 

ʇʨʠ ʵʪʦʤ, ʚ ʥʝʩʢʦʣʴʢʠʭ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʘʭ ʦʪʤʝʯʘʝʪʩʷ ʦʙʨʘʪʥʘʷ ʩʠʪʫʘʮʠʷ. ɺ ʩ. 

ʋʜʘʨʥʦʤ ʩʦʦʪʥʦʰʝʥʠʝ ʠʟʤʝʥʝʥʠʷ ʧʦʜʲʝʤʘ ʠ ʨʝʘʣʠʟʘʮʠʠ ʚʦʜʳ ʩʦʩʪʘʚʠʣʦ 117%, ʯʪʦ 
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ʛʦʚʦʨʠʪ ʦʙ ʫʚʝʣʠʯʝʥʠʠ ʧʦʜʥʷʪʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ. ɼʘʥʥʳʡ ʚʠʜ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ 

ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʤ, ʪʘʢ ʢʘʢ ʚ ʫʩʣʦʚʠʷʭ ʚʦʜʦʜʝʬʠʮʠʪʘ ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʤʝʶʱʠʝʩʷ ʨʝʩʫʨʩʳ ʙʝʨʝʞʥʦ ʠ ʨʘʮʠʦʥʘʣʴʥʦ. ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ 

ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0,09 ʜʦ 0,52 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʝʟʦʥʘ, ʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʩʘʤ ʧʦʢʘʟʘʪʝʣʴ ʧʦʜʲʝʤʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 9330 ʪʳʩ. ʤ3 ʜʦ 

105728 ʪʳʩ. ʤ3 ʚ ʢʚʘʨʪʘʣ. 

 

 
ʈʠʩ. 4. ʉʨʘʚʥʝʥʠʝ ʜʘʥʥʳʭ ʦ ʨʝʟʝʨʚʝ ʤʦʱʥʦʩʪʠ ʩʠʩʪʝʤ ʧʦʜʘʯʠ ʚʦʜʳ ʧʦ ʨʘʟʣʠʯʥʳʤ 

ʩʝʣʴʩʢʠʤ ʧʦʩʝʣʝʥʠʷʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɼʞʘʥʢʦʡʩʢʦʛʦ ʨʘʡʦʥʘ, 2021 ʛʦʜ. 

ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ ʧʦ [4]. 

 

 

ʀʟ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʩʪʦʯʥʠʢʦʚ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʚ ʂʨʳʤʫ, 533 ʠʩʪʦʯʥʠʢʘ ʠʣʠ 

37,1% ʥʝ ʦʪʚʝʯʘʝʪ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʟʦʥ 

ʩʘʥʠʪʘʨʥʦʡ ʦʭʨʘʥʳ, ʧʦ ʧʦʜʟʝʤʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʵʪʘ ʧʨʦʙʣʝʤʘ ʧʨʦʷʚʣʝʥʘ ʚ 

ɼʞʘʥʢʦʡʩʢʦʤ, ʃʝʥʠʥʩʢʦʤ, ʈʘʟʜʦʣʴʥʝʥʩʢʦʤ ʨʘʡʦʥʘʭ. 

ʆʪʤʝʪʠʤ, ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʩʢʚʘʞʠʥ ʧʨʠʫʨʦʯʝʥʦ ʢ ʦʜʥʦʤʫ 

ʘʨʪʝʟʠʘʥʩʢʦʤʫ ʙʘʩʩʝʡʥʫ, ʯʪʦ ʦʙʲʷʩʥʷʝʪ ʩʭʦʞʝʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʠʪʴʝʚʘʷ ʚʦʜʘ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʨʝʛʠʦʥʝ ʟʘʯʘʩʪʫʶ ʦʪʣʠʯʘʝʪʩʷ 

ʧʨʠʨʦʜʥʳʤ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʞʝʩʪʢʦʩʪʠ. ʅʝʩʪʘʥʜʘʨʪʥʳʝ ʧʨʦʙʳ ʧʦ 
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ʧʦʢʘʟʘʪʝʣʶ ʦʙʱʝʡ ʞʝʩʪʢʦʩʪʠ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʩʘʥʠʪʘʨʥʳʤʠ ʚʨʘʯʘʤʠ ʚ ʨʘʤʢʘʭ 

ʩʦʮʠʘʣʴʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʚ ʭʦʜʝ ʢʦʥʪʨʦʣʴʥʦ-ʥʘʜʟʦʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʠ ʨʘʩʩʤʦʪʨʝʥʠʷ ʦʙʨʘʱʝʥʠʡ ʛʨʘʞʜʘʥ. ɺʝʩʴʤʘ ʧʦʢʘʟʘʪʝʣʴʥʳ ʩʚʝʜʝʥʠʷ ʦ ʜʦʣʝ 

ʥʘʩʝʣʝʥʠʷ, ʦʙʝʩʧʝʯʝʥʥʦʛʦ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ (ʪʘʙʣ. 1). 

 

ʊʘʙʣʠʮʘ 1. 

ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ 

ɼʦʣʷ ʥʘʩʝʣʝʥʠʷ,  

ʦʙʝʩʧʝʯʝʥʥʦʛʦ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ, % 

ɻʦʜʳ 2022 2023 2024 +/- 

ɼʞʘʥʢʦʡʩʢʠʡ ʨʘʡʦʥ  72,2 65 65  

ʃʝʥʠʥʩʢʠʡ ʨʘʡʦʥ  43,7 52,5 67 + 

ʈʘʟʜʦʣʴʥʝʥʩʢʠʡ ʨʘʡʦʥ  30,1 0,8 0 - 

ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ ʧʦ [5]. 

 

ɸʨʪʝʟʠʘʥʩʢʠʝ ʚʦʜʳ ɼʞʘʥʢʦʡʩʢʦʛʦ ʨʘʡʦʥʘ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʡ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ 2014-2015 ʛʦʜʘʭ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʢʦʥʪʨʦʣʷ 

ʢʘʯʝʩʪʚʘ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʚ ɼʞʘʥʢʦʡʩʢʦʤ ʨʘʡʦʥʝ ʫʩʪʘʥʦʚʣʝʥʦ ʥʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʘʯʝʩʪʚʘ 

ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʪʨʝʙʦʚʘʥʠʷʤ ʉʘʥʇʠʅ 2.1.4.1074-01 çʇʠʪʴʝʚʘʷ ʚʦʜʘ. ɻʠʛʠʝʥʠʯʝʩʢʠʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʚʦʜʳ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. 

 

ʊʘʙʣʠʮʘ 2. 

ʏʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ɼʞʘʥʢʦʡʩʢʦʛʦ ʨʘʡʦʥʘ, ʦʙʝʩʧʝʯʝʥʥʦʛʦ ʫʩʣʦʚʥʦ 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ 

ɾʝʩʪʢʦʩʪʴ ʚʦʜʳ ʦʙʱʘʷ, 

(ʤʦʣʴ/ʤ3) 

ʅʘʩʝʣʝʥʠʝ, ʯʝʣ 

ʂʦʤʩʦʤʦʣʴʩʢʦʝ 9,6 630 

ʗʩʥʘʷ ʇʦʣʷʥʘ 10 971 

ɺʦʣʦʜʠʥʦ  10 2 

ʈʶʤʰʠʥʦ  10 234 

ʉʝʨʥʦʚʦʜʥʦʝ  9,2 375 

ʄʘʨʪʳʥʦʚʢʘ  9,8 842 

ʉʦʣʦʥʮʦʚʦ  8,8 332 

ʈʦʱʠʥʦ  9,3 1103 

ʆʩʪʨʦʚʩʢʦʝ 9,4 156 

ʉʫʙʙʦʪʥʠʢ  10 444 

ɺʩʝʛʦ ï 5089 

ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ ʧʦ [4, 5]. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 5089 ʞʠʪʝʣʝʡ ɼʞʘʥʢʦʡʩʢʦʛʦ ʨʘʡʦʥʘ ʫʧʦʪʨʝʙʣʷʶʪ ʚʦʜʫ, ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʥʦʨʤʠʨʦʚʘʥʥʳʤ ʧʦ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʤʫ ʧʨʠʟʥʘʢʫ ʚʨʝʜʥʦʩʪʠ (ʜʦ 3 ʇɼʂ), ʥʝ ʚʣʠʷʶʱʠʤ ʥʘ ʟʜʦʨʦʚʴʝ 

ʥʘʩʝʣʝʥʠʷ, ʥʦ ʫʭʫʜʰʘʶʱʘʷ ʫʩʣʦʚʠʷ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ½ ʧʦʢʘʟʘʪʝʣʠ ʦʙʱʝʡ 
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ʞʸʩʪʢʦʩʪʠ ʦʪ 9,3 ʤʦʣʴ/ʤ3 ʜʦ 10,0 ʤʦʣʴ/ʤ3 ʧʨʠ ʥʦʨʤʝ 7,0 ʤʦʣʴ/ʤ3 [6]. ɿʘʤʝʯʝʥʘ 

ʪʝʥʜʝʥʮʠʷ ʢ ʪʦʤʫ, ʯʪʦ ʩʢʚʘʞʠʥʳ ʩ ʫʩʣʦʚʥʦ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʡ ʚʦʜʦʡ ʨʘʩʧʦʣʦʞʝʥʳ 

ʙʣʠʞʝ ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ, ʘ ʩ ʥʝʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʡ ʙʣʠʞʝ ʢ ʶʛʦ-ʟʘʧʘʜʫ (ʨʠʩ. 5). 

ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘè ʧʦ ʨʷʜʫ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ ʩʦʜʝʨʞʘʥʠʶ ʭʣʦʨʠʜʦʚ, ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ, ʞʝʩʪʢʦʩʪʠ ʧʨʝʚʳʰʘʶʪ ʥʦʨʤʘʪʠʚʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ, ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʯʘʩʪʴ ʥʘʩʝʣʝʥʠʷ ʣʠʰʝʥʘ ʚʦʜʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʪʨʝʙʦʚʘʥʠʷʤ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʦʨʤ (ʪʘʙʣ. 3).  

ɺ ɼʞʘʥʢʦʡʩʢʦʤ ʨʘʡʦʥʝ 18059 ʯʝʣʦʚʝʢ ʫʧʦʪʨʝʙʣʷʶʪ ʚʦʜʫ, ʧʦʢʘʟʘʪʝʣʠ ʦʙʱʝʡ 

ʞʸʩʪʢʦʩʪʠ ʢʦʪʦʨʦʡ ʦʪ 10,7 ʤʦʣʴ/ʤ3 ʜʦ 29,8 ʤʦʣʴ/ʤ3 ʧʨʠ ʥʦʨʤʝ 7,0 ʤʦʣʴ/ʤ3 

 

ʊʘʙʣʠʮʘ 3. 

ʏʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ɼʞʘʥʢʦʡʩʢʦʛʦ ʨʘʡʦʥʘ, ʦʙʝʩʧʝʯʠʚʘʝʤʘʷ 

ʥʝʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʡ ʚʦʜʦʡ 

ʅʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ ɾʝʩʪʢʦʩʪʴ ʚʦʜʳ ʦʙʱʘʷ, (ʤʦʣʴ/ʤ3) ʅʘʩʝʣʝʥʠʝ, ʯʝʣ 

ʃʦʙʘʥʦʚʦ  25,5 1947 

ɾʠʣʠʥʦ  26,5 535 

ʄʘʨʴʠʥʦ  24,0 788 

ʆʨʜʝʥʦʥʦʩʥʦʝ  16,6 104 

ʗʩʥʦʝ  26,5 91 

ʃʫʛʘʥʩʢʦʝ  22,0 1383 

ʂʦʚʳʣʴʥʦʝ  23,0 557 

ʊʫʪʦʚʦʝ  27,8 383 

ʋʜʘʨʥʦʝ  29,8 96 

ʄʘʩʣʦʚʦ  12,5 2265 

ʇʘʭʘʨʝʚʢʘ  21,2 1171 

ɺʳʧʘʩʥʦʝ  29,2 383 

ʎʝʣʠʥʥʦʝ  26,5 990 

ʊʦʤʘʰʦʚʢʘ  27,8 226 

ʂʦʣʦʩʢʠ  27,8 400 

ɸʨʙʫʟʦʚʢʘ  15,8 141 

ʊʠʤʠʨʷʟʝʚʦ  10,7 242 

ɺʝʩʝʣʦʝ  19,0 237 

ʇʫʰʢʠʥʦ  16,0 486 

ɼʤʠʪʨʠʝʚʢʘ  13,2 757 

ʅʦʚʦʩʪʝʧʥʦʝ  13,6 1519 

ɹʣʠʞʥʝʛʦʨʦʜʩʢʦʝ  12,1 738 

ʄʠʯʫʨʠʥʦʚʢʘ  13,8 185 

ɼʥʝʧʨʦʚʢʘ  12,0 2002 

ʂʨʘʩʥʦʜʦʣʴʥʦʝ  13,0 433 

ɺʩʝʛʦ ï 18059 

ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ ʧʦ [4, 5]. 

 



ʉʆɺʈɽʄɽʅʅɸʗ ʆʈɻɸʅʀɿɸʎʀʗ ʀ ʇɽʈʉʇɽʂʊʀɺʓ ʍʆɿʗʁʉʊɺɽʅʅʆ-
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ʏʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ɼʞʘʥʢʦʡʩʢʦʛʦ ʨʘʡʦʥʘ, ʦʙʝʩʧʝʯʝʥʥʦʛʦ 

ʥʝʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ ʟʥʘʯʠʪʝʣʴʥʘ (ʨʠʩ. 5). ɾʸʩʪʢʦʩʪʴ ʚʦʜʳ ½ 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʝʡ ʨʘʩʪʚʦʨʸʥʥʳʭ ʩʦʣʝʡ ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ [7]. ʉʫʤʤʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʵʪʠʭ ʩʦʣʝʡ ʥʘʟʳʚʘʶʪ ʦʙʱʝʡ ʞʸʩʪʢʦʩʪʴʶ. 

 

 
ʈʠʩ. 5. ʅʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ, ʩʥʘʙʞʘʝʤʳʝ ʫʩʣʦʚʥʦ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʡ ʠ 

ʥʝʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʡ ʚʦʜʦʡ. 

ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ ʧʦ [4, 5]. 

 

ɺ ʈʦʩʩʠʠ ɻʦʩʩʪʘʥʜʘʨʪʦʤ ʚ ʢʘʯʝʩʪʚʝ ʝʜʠʥʠʮʳ ʞʝʩʪʢʦʩʪʠ ʚʦʜʳ ʫʩʪʘʥʦʚʣʝʥ ʤʦʣʴ 

ʥʘ ʢʫʙʠʯʝʩʢʠʡ ʤʝʪʨ (ʤʦʣʴ/ʤ3). ʊʘʢʘʷ ʚʦʜʘ ʷʚʣʷʝʪʩʷ ʥʝʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʡ ʠ ʥʝ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʢ ʫʧʦʪʨʝʙʣʝʥʠʶ ʥʘ ʨʝʛʫʣʷʨʥʦʡ ʦʩʥʦʚʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʞʠʪʝʣʠ ʤʥʦʛʠʭ 

ʩʸʣ ʠ ʧʦʩʸʣʢʦʚ ɼʞʘʥʢʦʡʩʢʦʛʦ ʨʘʡʦʥʘ ʚʳʥʫʞʜʝʥʳ ʧʠʪʴ ʚʦʜʫ, ʚ ʢʦʪʦʨʦʡ ʦʙʱʝʝ 

ʩʦʜʝʨʞʘʥʠʝ ʩʦʣʝʡ ʜʦʩʪʠʛʘʝʪ 4ï5 ʛ/ʣ ʧʨʠ ʥʦʨʤʝ 1 ʛ/ʣ, ʘ ʦʙʱʘʷ ʞʸʩʪʢʦʩʪʴ ½15ï20 ʤʛ-

ʵʢʚ/ʣ ʧʨʠ ʥʦʨʤʝ 7ʤʛ-ʵʢʚ/ʣ [7, 8]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ɼʞʘʥʢʦʡʩʢʦʤ ʨʘʡʦʥʝ ʥʝʪ ʚʦʜʦʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ 

ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʳʭ ʚʦʜ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠʟʥʦʩ ʚʦʜʦʧʨʦʚʦʜʥʳʭ 

ʩʝʪʝʡ. ʇʨʦʪʠʚʦʨʝʯʠʷ ʤʝʞʜʫ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʨʝʨʦʛʘʪʠʚʘʤʠ ʠ ʠʥʪʝʨʝʩʘʤʠ ʦʭʨʘʥʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʧʨʝʜʝʣʠʣʠ ʧʨʦʷʚʣʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʫʭʫʜʰʝʥʠʷ 

ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ. 



 

 

ʉʦʮʢʦʚʘ ʃ. ʄ., ɹʫʨʷ.ɼ. ɸ. 
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ɺ ʉʪʨʘʪʝʛʠʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ɼʞʘʥʢʦʡʩʢʦʛʦ ʨʘʡʦʥʘ ʥʘ 

ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘ [6] ʦʙʦʟʥʘʯʝʥʳ ʧʝʨʩʧʝʢʪʠʚʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ 

ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɼʞʘʥʢʦʡʩʢʦʛʦ ʨʘʡʦʥʘ. 

ʆʙʱʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʣʘʥʠʨʫʝʤʳʭ ɺʆʉ ʩʦʩʪʘʚʣʷʝʪ 25 ʪʳʩʷʯ ʤ³, ʯʪʦ ʚ ʧʦʣʥʦʡ 

ʤʝʨʝ ʤʦʞʝʪ ʧʦʢʨʳʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚ ʯʠʩʪʦʡ ʧʠʪʴʝʚʦʡ ʚʦʜʝ. ʀ ʨʝʟʢʦ ʧʦʥʠʟʠʪ 

ʜʦʣʷ ʧʨʦʙ ʚʦʜʳ ʠʩʪʦʯʥʠʢʦʚ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʩ 

ʦʪʢʣʦʥʝʥʠʷʤʠ ʦʪ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʦʨʤʘʪʠʚʦʚ ʧʦ ʩʘʥʠʪʘʨʥʦ-ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. 

ʉʣʝʜʫʶʱʠʤ ʥʝʤʘʣʦʚʘʞʥʳʤ ʤʝʨʦʧʨʠʷʪʠʝʤ ʷʚʣʷʝʪʩʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ 

ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʩʝʪʠ, ʢ 2030 ʙʫʜʝʪ ʚʦʩʩʪʘʥʦʚʣʝʥʦ ʙʦʣʝʝ 83 ʢʤ ʚʦʜʦʧʨʦʚʦʜʘ ʚ 

ɼʞʘʥʢʦʡʩʢʦʤ ʨʘʡʦʥʝ (ʨʠʩ. 6). 

 

 
ʈʠʩ. 6. ʇʣʘʥʠʨʫʝʤʘʷ ʩʠʩʪʝʤʘ ʦʩʥʦʚʥʳʭ ʚʦʜʦʚʦʜʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ɼʞʘʥʢʦʡ ʠ 

ɼʞʘʥʢʦʡʩʢʦʛʦ ʨʘʡʦʥʘ ʢ 2030 ʛʦʜʫ. 

ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ ʧʦ [6]. 

 

ʅʘ ʨʝʘʣʠʟʘʮʠʶ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʉʪʨʘʪʝʛʠʝʡ ʫʞʝ ʚʳʜʝʣʝʥʦ ʙʦʣʝʝ 

2,3 ʤʣʨʜ ʨʫʙʣʝʡ (ʛ. ɼʞʘʥʢʦʡ) ʠ 4,4 ʤʣʨʜ ʨʫʙʣʝʡ (ɼʞʘʥʢʦʡʩʢʠʡ ʨʘʡʦʥ). ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʠʭ ʚʥʝʜʨʝʥʠʷ ʧʣʘʥʠʨʫʝʪʩʷ ʩʥʠʞʝʥʠʝ ʜʦʣʠ ʧʨʦʙ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʩ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝʤ 

ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʥʦʨʤʘʪʠʚʘʤ ʩ 33% ʜʦ 1%, ʫʤʝʥʴʰʝʥʠʝ ʨʘʩʭʦʜʦʚ 

ʠ ʧʦʪʝʨʴ ʚʦʜʳ ʧʨʠ ʝʸ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʩ 42% ʜʦ 15%, ʨʦʩʪ ʫʨʦʚʥʷ ʦʭʚʘʪʘ ʩʝʣʴʩʢʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʩ 98% ʜʦ 99,5% (ʚʢʣʶʯʘʷ ʩʸʣʘ ɽʨʤʘʢʦʚʩʢʦʝ, ɺʝʪʚʠʩʪʦʝ, ʂʦʥʜʨʘʪʴʝʚʩʢʦʝ ʠ 

ɼʦʨʦʞʥʦʝ, ʛʜʝ ʦʪʩʫʪʩʪʚʫʝʪ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʝʪʠ ʚʦʜʦʩʥʘʙʞʝʥʠʷ) 

[5, 6]. 

ʈʝʘʣʠʟʘʮʠʷ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʬʠʥʘʥʩʦʚʳʭ ʠ ʪʨʫʜʦʚʳʭ 



ʉʆɺʈɽʄɽʅʅɸʗ ʆʈɻɸʅʀɿɸʎʀʗ ʀ ʇɽʈʉʇɽʂʊʀɺʓ ʍʆɿʗʁʉʊɺɽʅʅʆ-

ʇʀʊʔɽɺʆɻʆ ɺʆɼʆʇʆʃʔɿʆɺɸʅʀʗ ʅɸ ʊɽʈʈʀʊʆʈʀʀ  
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ʟʘʪʨʘʪ, ʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʠʪ ʢʘʯʝʩʪʚʦ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʳʭ ʚʦʜ, ʫʤʝʥʴʰʠʪ 

ʧʦʪʝʨʠ ʧʨʠ ʠʭ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ, ʠ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʨʝʘʣʠʟʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʝʨʦʛʘʪʠʚ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʥʝʜʨ. 

 
ɺʓɺʆɼʓ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ 

ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʝʝ. ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʝ 

ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʝ ʥʘʩʝʣʝʥʠʷ ɼʞʘʥʢʦʡʩʢʦʛʦ ʨʘʡʦʥʘ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚ ʫʩʣʦʚʠʷʭ 

ʦʪʩʫʪʩʪʚʠʷ ʜʝʬʠʮʠʪʘ ʚ ʚʦʜʥʳʭ ʨʝʩʫʨʩʘʭ ʠ ʦʭʚʘʪʳʚʘʝʪ 98% ʛʨʘʞʜʘʥ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ 2014-2015 ʛʦʜʘʭ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʧʠʪʴʝʚʦʡ ʚʦʜʳ 

ʫʩʪʘʥʦʚʣʝʥʦ ʥʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʘʯʝʩʪʚʘ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʪʨʝʙʦʚʘʥʠʷʤ ɻʅ 2.1.5.690-98 ʠ 

ʉʘʥʇʠʅ 1.4.559-96. 2.1.4. 5089 ʩʝʣʴʩʢʠʭ ʞʠʪʝʣʝʡ ʫʧʦʪʨʝʙʣʷʶʪ ʚʦʜʫ, ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʥʦʨʤʠʨʦʚʘʥʥʳʤ ʧʦ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʤʫ ʧʨʠʟʥʘʢʫ ʚʨʝʜʥʦʩʪʠ ʥʝ ʚʣʠʷʶʱʠʤ ʥʘ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ, ʥʦ 

ʫʭʫʜʰʘʶʱʘʷ ʫʩʣʦʚʠʷ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ - ʧʦʢʘʟʘʪʝʣʠ ʦʙʱʝʡ ʞʸʩʪʢʦʩʪʠ ʦʪ 9,3 ʤʦʣʴ/ʤ3 

ʜʦ 10,0 ʤʦʣʴ/ʤ3 ʧʨʠ ʥʦʨʤʝ 7,0 ʤʦʣʴ/ʤ3. 18059 ʧʨʦʞʠʚʘʶʱʠʭ ʠʩʧʦʣʴʟʫʶʪ ʚʦʜʫ, ʚ 

ʢʦʪʦʨʦʡ ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʩʦʣʝʡ ʜʦʩʪʠʛʘʝʪ 4ï5 ʛ/ʣ ʧʨʠ ʥʦʨʤʝ 1 ʛ/ʣ, ʘ ʦʙʱʘʷ 

ʞʸʩʪʢʦʩʪʴ ½ 15ï20 ʤʛ-ʵʢʚ/ʣ ʧʨʠ ʥʦʨʤʝ 7ʤʛ-ʵʢʚ/ʣ. ɺʘʞʥʝʡʰʝʡ ʟʘʜʘʯʝʡ ʵʬʬʝʢʪʠʚʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʚ ʉʪʨʘʪʝʛʠʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ɼʞʘʥʢʦʡʩʢʦʛʦ 

ʨʘʡʦʥʘ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘ, ʚʢʣʶʯʘʶʱʠʭ ʧʝʨʝʩʪʨʦʡʢʫ ʚʩʝʛʦ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ, ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʳʭ ʩʢʚʘʞʠʥ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚʦʜʦʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, 

ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʚʦʜʦʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ, ʧʣʘʥʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ ʦʩʥʦʚʥʳʭ ʚʦʜʦʚʦʜʦʚ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʛ. ɼʞʘʥʢʦʡ ʠ ɼʞʘʥʢʦʡʩʢʦʛʦ ʨʘʡʦʥʘ ʢ 2030 ʛʦʜʫ. ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ 
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The level of development of municipal water supply is determined by two indicators: the 

availability of centralized water supply for the population and the amount of specific water 

consumption. The latter is calculated as the daily volume of water in liters per capita. In the 

context of the current development of the Republic of Crimea, a special role is assigned to the 

organization of household and drinking water use in the north-eastern regions. The issue of 

providing the population with high-quality drinking water is a crucial key factor in shaping the 

social and environmental situation in the region. The territory of the Dzhankoy District is arid 

and extremely poor in surface water, which determines its water-scarce nature. Water problems 

affect all segments of society and the most important agricultural sectors of the economy. Water 

supplied to the public must meet the requirements of sanitary standards and the state standard 

for both quantitative and qualitative indicators, in accordance with the Water Code of the 

Russian Federation. The main source of domestic and drinking water use in the Dzhankoy 

district is the underground sources of the Dzhankoy-1 section of the Severo-Sivash deposit, and 

local water supply is provided by wells located in the villages. The level of water consumption 

is 39,669 m3 per quarter. The centralized household and drinking water supply for the 

population of the Dzhankoy District operates in the absence of a shortage of water resources and 

covers 98% of the population. The drinking water in the region often has a naturally high level 

of hardness. Unstandard samples of total hardness are detected by sanitary doctors as part of 
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socio-hygienic monitoring and during control and supervision activities. When groundwater is 

actually extracted, energy is used to lift groundwater from wells. Water lift is a quantitative 

measure of the volume of water extracted or supplied from a water source (such as a well, water 

intake, or pumping station) over a specific period. Capacity reserve is the potential ability of 

water intake structures, pumping stations, and water supply systems to provide additional water 

supply beyond the current level of operation. n 2023, the total amount of energy consumed was 

3.3 MW*h, which is equal to the total energy consumption of the city of Dzhankoy for the year. 

The artesian waters of the Dzhankoy district have different physical and chemical compositions. 

According to the results of laboratory testing of drinking water quality in the Dzhankoy district 

conducted in 20142015, the quality of drinking water did not meet the requirements of SanPiN 

2.1.4.1074-01 "Drinking Water. Hygienic requirements for the quality of water in centralized 

water supply systems. 5,089 residents of the Dzhankoy district consume water that does not meet 

the state requirements for organoleptic harmfulness (up to 3 MPC), which does not affect public 

health but worsens water use conditions. The total hardness ranges from 9.3 mol/m3 to 10.0 

mol/m3, while the standard is 7.0 mol/m3. 18,059 people drink water with a total hardness from 

10.7 mol/m3 to 29.8 mol/m3, compared to the standard of 7.0 mol/m3. The population of the 

Dzhankoy district, which receives poor-quality drinking water, is significant. Water hardness 

refers to the presence of dissolved calcium and magnesium salts in water. Currently, there are 

no drinking water treatment facilities in the Dzhankoy district, which is causing the water supply 

networks to deteriorate. The conflict between economic priorities and environmental protection 

has led to environmental risks and health hazards. 
The Strategy for the Socio-Economic Development of the Dzhankoy District for the period up 

to 2030 outlines the prospects for improving the system of domestic and drinking water use in 

the Dzhankoy District. The total capacity of the planned wastewater treatment plants is 25,000 

m³, which can fully meet the population's demand for clean drinking water. This will 

significantly reduce the proportion of water samples from centralized drinking water sources 

that do not meet the hygienic standards for sanitary and chemical parameters. The next 

important step is the reconstruction of the water supply network. By 2030, more than 83 km of 

water supply will be restored in the Dzhankoy district. 
The most important task of effective water management is to implement the program of 

measures provided for in the Strategy for the Socioeconomic Development of the Dzhankoy 

District for the period up to 2030, which includes the restructuring of the entire water 

management system and the development of new wells. 
Keywords: water legislation, drinking water management, water extraction, artesian waters, 

groundwater well, water consumption standards, Sanitary and epidemiological 

requirements. 
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ʋɼʂ 549 (447.9) 

ʂʈɸʊʂʀʁ ʆɹɿʆʈ ɿɸ 2025 ɻ. ʅʆɺʓʍ ʇʆʉʊʋʇʃɽʅʀʁ ɺ 

ɻɽʆʃʆɻʀʏɽʉʂʀʁ ʄʋɿɽʁ ʀʄ. ʅ.ʀ. ɸʅɼʈʋʉʆɺɸ 

(ʂʈʓʄʉʂʀʁ ʌɽɼɽʈɸʃʔʅʓʁ ʋʅʀɺɽʈʉʀʊɽʊ 

ʀʄ. ɺ.ʀ. ɺɽʈʅɸɼʉʂʆɻʆ) 

ʊʠʱʝʥʢʦ ɸ. ʀ. 

ʂʨʳʤʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦ, ʉʠʤʬʝʨʦʧʦʣʴ, 

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

E-mail: TischenkoAlex@rambler.ru 
 

ɺ ʧʨʝʜʣʘʛʘʝʤʦʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥ ʦʙʟʦʨ ʧʦʩʪʫʧʣʝʥʠʡ ʥʦʚʳʭ ʵʢʩʧʦʥʘʪʦʚ ʚ ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʤʫʟʝʡ 

ʠʤ. ʅ.ʀ. ɸʥʜʨʫʩʦʚʘ. ɼʣʷ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ, ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʭ ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʧʨʠʚʝʜʝʥʦ ʢʨʘʪʢʦʝ 

ʦʧʠʩʘʥʠʝ. ʕʪʦ ½ ʜʦʣʦʤʠʪ (ʶʞʥʳʡ ʢʘʨʴʝʨ ʂʫʨʮʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʜʠʘʙʘʟʦʚ), ʥʘʪʨʦʷʨʦʟʠʪ ʠ ʛʠʧʩ 

ʢʘʨʴʝʨʦʚ ʫ ʩ. ʇʨʦʣʦʤ (ɹʝʣʦʛʦʨʩʢʠʡ ʨʘʡʦʥ), ʤʠʥʝʨʘʣʳ ʂʝʨʯʝʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʡ, ʢʦʥʢʨʝʮʠʠ ʩʠʜʝʨʠʪʘ ʠʟ ɺʦʩʪʦʯʥʦʛʦ ʂʨʳʤʘ ʠ ʂʝʨʯʝʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʠ ʜʨʫʛʠʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʂʨʳʤʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦ, ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʤʫʟʝʡ ʠʤ. 

ʅ.ʀ. ɸʥʜʨʫʩʦʚʘ, ʥʦʚʳʝ ʧʦʩʪʫʧʣʝʥʠʷ, ʤʠʥʝʨʘʣʳ ʂʨʳʤʘ, ʚʩʝʤʠʨʥʘʷ ʤʠʥʝʨʘʣʦʛʠʷ, ʛʦʨʥʳʝ ʧʦʨʦʜʳ, 

ʠʩʢʦʧʘʝʤʘʷ ʬʘʫʥʘ ʠ ʬʣʦʨʘ. 

 

ɺɺɽɼɽʅʀɽ 

 

ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʤʫʟʝʡ ʠʤ. ʅ.ʀ. ɸʥʜʨʫʩʦʚʘ (ʜʘʣʝʝ ½ ɻʄ) ʙʳʣ ʩʦʟʜʘʥ 22 ʦʢʪʷʙʨʷ 

2019 ʛ. ʩʦʛʣʘʩʥʦ ʧʨʠʢʘʟʫ ˉ 873 çʆ ʩʦʟʜʘʥʠʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷè: çʉʦʟʜʘʪʴ ʩ 01.11.2019 

ʛ. ʚ ʩʪʨʫʢʪʫʨʝ ʬʘʢʫʣʴʪʝʪʘ ʛʝʦʛʨʘʬʠʠ, ʛʝʦʵʢʦʣʦʛʠʠ ʠ ʪʫʨʠʟʤʘ ʊʘʚʨʠʯʝʩʢʦʡ ʘʢʘʜʝʤʠʠ 

(ʩʪʨʫʢʪʫʨʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ) ʋʥʠʚʝʨʩʠʪʝʪʘ ʫʯʝʙʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʮʝʥʪʨ 

çɻʝʦʣʦʛʠʯʝʩʢʠʡ ʤʫʟʝʡ ʠʤ. ʅ.ʀ. ɸʥʜʨʫʩʦʚʘè.  

ʅʘ ʢʦʥʝʮ 2025 ʛ. ʚ ʢʦʣʣʝʢʮʠʶ ɻʄ ʟʘʧʠʩʘʥʦ 6397 ʵʢʩʧʦʥʘʪʦʚ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ 

ʥʝʩʢʦʣʴʢʦ ʢʦʣʣʝʢʮʠʡ: çʄʠʥʝʨʘʣʳ ʂʨʳʤʘè ½ 1275 ʦʙʨʘʟʮʦʚ; çɺʩʝʤʠʨʥʘʷ 

ʤʠʥʝʨʘʣʦʛʠʷè ½ 1711 ʦʙʨʘʟʮʦʚ; çʀʩʢʦʧʘʝʤʘʷ ʬʘʫʥʘ ʠ ʬʣʦʨʘè ½ 1809 ʦʙʨʘʟʮʦʚ; 

çɻʦʨʥʳʝ ʧʦʨʦʜʳè ½ 947 ʦʙʨʘʟʮʦʚ; çʇʦʣʝʟʥʳʝ ʠʩʢʦʧʘʝʤʳʝè ½ 268 ʦʙʨʘʟʮʘ; 

çʎʚʝʪʥʳʝ ʢʘʤʥʠè ½ 333 ʦʙʨʘʟʮʘ; çʊʝʭʥʦʛʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷè ½ 50 ʦʙʨʘʟʮʦʚ; 

çʄʝʪʝʦʨʠʪʳ ʠ ʜʨʫʛʠʝ ʦʙʨʘʟʦʚʘʥʠʷè ½ 4 ʦʙʨʘʟʮʘ. ʅʫʤʝʨʘʮʠʷ ʵʢʩʧʦʥʘʪʦʚ ʩʢʚʦʟʥʘʷ. 

ʕʢʩʧʦʥʘʪʳ çʂʘʤʥʠ ʚʝʨʰʠʥ ʤʠʨʘè ½ 17 ʦʙʨʘʟʮʦʚ, çʂʘʤʥʠ ʧʘʤʷʪʥʠʢʦʚ ʠʩʪʦʨʠʠ 

ʠ ʢʫʣʴʪʫʨʳè ½ 7 ʦʙʨʘʟʮʦʚ ʠ çʂʘʤʥʠ ʧʝʱʝʨ ʤʠʨʘè ½ 1 ʦʙʨʘʟʝʮ, ʚʳʜʝʣʝʥʳ ʚ 

ʦʪʜʝʣʴʥʳʝ ʢʦʣʣʝʢʮʠʠ ʩʦ ʩʚʦʝʡ ʥʫʤʝʨʘʮʠʝʡ ʦʙʨʘʟʮʦʚ. 

ʆʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ɻʄ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʵʪʘʣʦʥʥʦʡ 

ʢʦʣʣʝʢʮʠʠ ʤʠʥʝʨʘʣʦʚ ʂʨʳʤʘ ʠ ʥʘ ʝʸ ʙʘʟʝ ½ ʵʢʩʧʦʟʠʮʠʠ. ʀʟ 424 ʤʠʥʝʨʘʣʦʚ, 

ʜʦʩʪʦʚʝʨʥʦ ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʂʨʳʤʫ, ʚ ʢʦʣʣʝʢʮʠʠ ɻʄ ʧʨʝʜʩʪʘʚʣʝʥʦ 110 ʤʠʥʝʨʘʣʴʥʳʭ 

ʚʠʜʦʚ ½ ʦʢʦʣʦ 26 % ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʢʨʳʤʩʢʠʭ ʤʠʥʝʨʘʣʦʚ. 
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ɿʘʧʠʩʘʥʥʳʝ ʚ 2025 ʛ. ʚ ʢʦʣʣʝʢʮʠʶ ɻʄ ʵʢʟʝʤʧʣʷʨʳ ʨʘʩʧʨʝʜʝʣʠʣʠʩʴ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: çʄʠʥʝʨʘʣʳ ʂʨʳʤʘè ½ 99 ʦʙʨʘʟʮʦʚ, çɺʩʝʤʠʨʥʘʷ ʤʠʥʝʨʘʣʦʛʠʷè ½ 583 

ʦʙʨʘʟʮʘ, çɻʦʨʥʳʝ ʧʦʨʦʜʳè ½ 48 ʦʙʨʘʟʮʦʚ, çʀʩʢʦʧʘʝʤʘʷ ʬʘʫʥʘ ʠ ʬʣʦʨʘè ½ 6 

ʦʙʨʘʟʮʦʚ, çʎʚʝʪʥʦʡ ʢʘʤʝʥʴè ½ 46 ʦʙʨʘʟʮʦʚ ʠ çʊʝʭʥʦʛʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷè ½ 2 

ʦʙʨʘʟʮʘ.  

ɽʞʝʛʦʜʥʦʝ ʧʦʧʦʣʥʝʥʠʝ ʤʫʟʝʡʥʦʛʦ ʬʦʥʜʘ ï ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʨʘʟʚʠʪʠʷ 

ʤʫʟʝʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʷʪʴ ʠ ʦʙʥʦʚʣʷʪʴ ʝʛʦ ʵʢʩʧʦʟʠʮʠʠ. ɻʣʘʚʥʳʡ ʠʩʪʦʯʥʠʢ 

ʧʦʧʦʣʥʝʥʠʷ ï ʜʘʨʳ ʦʨʛʘʥʠʟʘʮʠʡ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʩʪʫʜʝʥʪʦʚ ʂʌʋ, ʣʶʙʠʪʝʣʝʡ ʢʘʤʥʷ 

ʠ ʫʯʝʥʳʭ-ʤʠʥʝʨʘʣʦʛʦʚ.  

ʊʘʢ, ʦʪ ɸʤʜʝʨʤʠʥʩʢʦʛʦ ʤʝʩʪʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈʝʛʠʦʥʘʣʴʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈɻʆ ʚ 

ʅʝʥʝʮʢʦʤ ʘʚʪʦʥʦʤʥʦʤ ʦʢʨʫʛʝ ʤʳ ʧʦʣʫʯʠʣʠ ʚ ʜʘʨ ʥʝʩʢʦʣʴʢʦ ʦʙʨʘʟʮʦʚ ʠʟ ʢʦʣʣʝʢʮʠʠ 

ʂʦʥʦʥʶʢ ɽ.ʖ. (ʧʨʝʜʩʝʜʘʪʝʣʴ ɸʤʜʝʨʤʠʥʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ) ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʡ ʅʝʥʝʮʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ. ʕʪʦ ʮʠʥʢʦʚʘʷ ʨʫʜʘ (ʦʩʪʨʦʚ ɺʘʡʛʘʯ, 

ʎʠʥʢʦʚʳʡ ʥʦʩ), ʩʚʠʥʮʦʚʘʷ ʠ ʩʚʠʥʮʦʚʦ-ʮʠʥʢʦʚʘʷ ʨʫʜʘ (ʦʩʪʨʦʚ ɺʘʡʛʘʯ, ʧ-ʦʚ 

ʈʘʟʜʝʣʴʥʳʡ), ʤʝʜʥʘʷ ʨʫʜʘ (ʦʩʪʨʦʚ ɺʘʡʛʘʯ, ʄʝʜʥʘʷ ʛʦʨʘ), ʧʘʨʘʣʣʝʣʴʥʦ-ʩʣʦʠʩʪʘʷ ʷʰʤʘ 

(ʨʝʢʘ ʂʘʨʘ ʚ ʨʘʡʦʥʝ ʂʘʨʩʢʦʡ ʘʩʪʨʦʙʣʝʤʳ) ʠ ʬʣʶʦʨʠʪ (ɸʤʜʝʨʤʘ). 

ɺ ʜʘʨ ʦʪ ʩʝʤʴʠ ʠ ʙʣʘʛʦʜʘʨʷ ʫʩʠʣʠʷʤ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʬʘʢʫʣʴʪʝʪʘ ʛʝʦʛʨʘʬʠʠ, 

ʛʝʦʵʢʦʣʦʛʠʠ ʠ ʪʫʨʠʟʤʘ ʅ.ʅ. ɹʣʘʛʠ ʠ ɼ.ɸ. ɺʦʣʴʭʠʥʘ ʤʳ ʧʦʣʫʯʠʣʠ 36 ʦʙʨʘʟʮʦʚ 

ʤʠʥʝʨʘʣʦʚ ʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠʟ ʢʦʣʣʝʢʮʠʠ ɸ.ɻ. ʂʫʟʥʝʮʦʚʘ (ʢ. ʛ-ʤ.ʥ., ʜʦʮʝʥʪ, ʚ 1987ï

2005 ʛʛ. ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʦʙʱʝʛʦ ʟʝʤʣʝʚʝʜʝʥʠʷ). ʀʟ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʭ 

ʦʙʨʘʟʮʦʚ ʤʠʥʝʨʘʣʦʚ ʦʪʤʝʪʠʤ ʛʦʨʥʳʡ ʭʨʫʩʪʘʣʴ ʚ ʚʠʜʝ ʠʩʢʘʞʝʥʥʦʛʦ ʠ ʩʠʣʴʥʦ 

ʫʧʣʦʱʝʥʥʦʛʦ ʢʨʠʩʪʘʣʣʘ ʨʘʟʤʝʨʦʤ 7.8ʭ5.0ʭ2.5 ʩʤ (ʇʨʠʚʝʪʥʦʝ, ʂʨʳʤ), ʩʬʝʨʦʣʠʪʦʚʫʶ 

ʢʦʨʢʫ ʨʘʟʤʝʨʦʤ 7.2ʭ4.0ʭ2.5 ʩʤ ʷʙʣʦʯʥʦ-ʟʝʣʝʥʦʛʦ ʧʨʝʥʠʪʘ (ʈʦʩʩʠʷ, ʕʚʝʥʢʠʷ), 

ʢʨʫʧʥʫʶ ʨʦʤʙʦʵʜʨʠʯʝʩʢʫʶ ʚʳʢʦʣʢʫ ʧʦ ʩʧʘʡʥʦʩʪʠ ʢʘʣʴʮʠʪʘ ʨʘʟʤʝʨʦʤ 17ʭ11ʭ9 ʩʤ 

(ʈʦʩʩʠʷ, ʉʝʚʝʨʥʘʷ ʆʩʝʪʠʷ, ʉʘʜʦʥ), ʵʬʬʝʢʪʥʳʡ ʦʙʨʘʟʝʮ ʨʘʟʤʝʨʦʤ 18ʭ6ʭ6.0ʭ8.0 ʩʤ 

ʘʥʪʠʤʦʥʠʪʘ (ʂʘʜʘʤʜʞʘʡ, ʂʳʨʛʳʟʩʪʘʥ). ɹʦʣʴʰʠʥʩʪʚʦ ʦʙʨʘʟʮʦʚ ʫʧʦʤʷʥʫʪʦʡ 

ʢʦʣʣʝʢʮʠʠ ʚʳʩʪʘʚʣʝʥʳ ʚ ʦʪʜʝʣʴʥʦʡ ʚʠʪʨʠʥʝ. 

ʉʦʙʩʪʚʝʥʥʳʝ ʩʙʦʨʳ ɻʄ ½ ʪʘʢʞʝ ʚʘʞʥʳʡ ʠʩʪʦʯʥʠʢ ʧʦʧʦʣʥʝʥʠʷ ʢʦʣʣʝʢʮʠʠ. 

ʅʘʤʠ ʦʪʙʠʨʘʣʠʩʴ ʤʠʥʝʨʘʣʳ, ʛʦʨʥʳʝ ʧʦʨʦʜʳ ʠ ʠʩʢʦʧʘʝʤʘʷ ʬʘʫʥʘ ʚ ʪʝʨʨʠʛʝʥʥʳʭ 

ʪʦʣʱʘʭ ʙʠʪʘʢʩʢʦʡ ʩʚʠʪʳ ʉʠʤʬʝʨʦʧʦʣʴʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʚ ʥʠʞʥʝʤʝʣʦʚʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʜʝʡʩʪʚʫʶʱʝʛʦ ʇʝʪʨʦʧʘʚʣʦʚʩʢʦʛʦ ʢʘʨʴʝʨʘ, ʚ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜʘʭ 

ʉʝʚʝʨʥʦʛʦ ʂʫʨʮʦʚʩʢʦʛʦ ʢʘʨʴʝʨʘ ʠ ʩʪʘʨʦʛʦ ʇʝʪʨʦʧʘʚʣʦʚʩʢʦʛʦ ʢʘʨʴʝʨʘ, ʚ ʘʧʪʩʢʠʭ 

ʛʣʠʥʘʭ ʄʘʨʴʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʚ ʥʠʞʥʝʤʝʣʦʚʳʭ ʠ ʵʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ 

ʜʦʣʠʥʳ ʨ. ʉʘʣʛʠʨ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʉʠʤʬʝʨʦʧʦʣʷ. ʉʦʙʨʘʥʥʳʝ ʦʙʨʘʟʮʳ ʙʘʨʠʪʘ, ʛʸʪʠʪʘ, 

ʛʠʧʩʘ, ʢʘʣʴʮʠʪʘ, ʣʦʤʦʥʪʠʪʘ, ʩʝʣʘʜʦʥʠʪʘ ʠ ʜʨʫʛʠʭ ʤʠʥʝʨʘʣʦʚ ʜʦʧʦʣʥʷʶʪ ʫʞʝ 

ʠʤʝʶʱʠʡʩʷ ʚ ɻʄ ʤʘʪʝʨʠʘʣ. 

ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʵʢʩʧʦʥʘʪʦʚ ʧʦ 

ʨʘʟʣʠʯʥʳʤ ʢʦʣʣʝʢʮʠʷʤ. ʊʘʢ, ʟʘʤʝʪʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʥʦʚʳʭ ʦʙʨʘʟʮʦʚ ʚ ʢʦʣʣʝʢʮʠʠ 

çɺʩʝʤʠʨʥʘʷ ʤʠʥʝʨʘʣʦʛʠʷè ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʘʚʪʦʨʦʤ ʩʪʘʪʴʠ ʙʳʣʦ ʧʝʨʝʜʘʥʦ ʚ ɻʄ 515 

ʦʙʨʘʟʮʦʚ 245 ʤʠʥʝʨʘʣʴʥʳʭ ʚʠʜʦʚ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʭ ʨʘʟʥʳʭ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʡ 

ʈʦʩʩʠʠ ʠ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʢʦʣʣʝʢʮʠʠ 

çɺʩʝʤʠʨʥʘʷ ʤʠʥʝʨʘʣʦʛʠʷè ʧʨʝʜʩʪʘʚʣʝʥʦ 539 ʤʠʥʝʨʘʣʴʥʳʭ ʚʠʜʦʚ. 



ʂʈɸʊʂʀʁ ʆɹɿʆʈ ɿɸ 2025 ɻ. ʅʆɺʓʍ ʇʆʉʊʋʇʃɽʅʀʁ ɺ 

ɻɽʆʃʆɻʀʏɽʉʂʀʁ ʄʋɿɽʁ ʀʄ. ʅ.ʀ. ɸʅɼʈʋʉʆɺɸ 

(ʂʈʓʄʉʂʀʁ ʌɽɼɽʈɸʃʔʅʓʁ ʋʅʀɺɽʈʉʀʊɽʊ ʀʄ. ɺ.ʀ. ɺɽʈʅɸɼʉʂʆɻʆ) 
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ɺ ʢʦʣʣʝʢʮʠʠ çʎʚʝʪʥʦʡ ʢʘʤʝʥʴè ʦʪʤʝʪʠʤ ʧʦʜʙʦʨʢʫ ʢʨʳʤʩʢʠʭ ʘʛʘʪʦʚ ʠʟ ʧʣʷʞʥʳʭ 

ʛʘʣʝʯʥʠʢʦʚ ɿʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʠ ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʧʦʨʦʜ ʃʝʤʝʥʩʢʦʛʦ ʙʣʦʢʘ (ʖʛʦ-

ɿʘʧʘʜʥʳʡ ʂʨʳʤ), ʪʘʢʞʝ ʧʝʨʝʜʘʥʥʳʭ ʘʚʪʦʨʦʤ ʩʪʘʪʴʠ ʠʟ ʣʠʯʥʦʡ ʢʦʣʣʝʢʮʠʠ. 

ɺ ʢʦʣʣʝʢʮʠʶ ɻʄ ʣʶʙʝʟʥʦ ʧʝʨʝʜʘʚʘʣʠ ʦʙʨʘʟʮʳ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʂʌʋ ʅ.ʅ. ɹʣʘʛʘ, 

ɹ.ɸ. ɺʘʭʨʫʰʝʚ, ɼ.ɸ. ɺʦʣʴʭʠʥ, ʀ.ʄ. ʂʦʚʘʣʝʥʢʦ, ɻ.ɺ. ʉʘʤʦʭʠʥ, ʉ.ɺ. ʊʦʢʘʨʝʚ, 

ɼ.ɹ. ʉʪʘʨʮʝʚ. 

ɼʨʫʛʠʝ ʜʘʨʠʪʝʣʠ ½ ɸʤʜʝʨʤʠʥʩʢʦʝ ʤʝʩʪʥʦʝ ʦʪʜʝʣʝʥʠʷ ʈʝʛʠʦʥʘʣʴʥʦʛʦ ʦʪʜʝʣʝʥʠʷ 

ʈɻʆ ʚ ʅʝʥʝʮʢʦʤ ɸʆ, ɸ. ɸʥʘʬʠʝʚ (ʩʪʫʜʝʥʪ-ʛʝʦʛʨʘʬ, ʂʌʋ), ʄ. ɹʘʪʶʪʘ (ʫʯʝʥʠʢ 10 ʢʣ., 

ʉʠʤʬʝʨʦʧʦʣʴ), ɹ.ɸ. ɿʘʡʮʝʚ (ʧʘʣʝʦʥʪʦʣʦʛ, ʢ.ʛ.-ʤ.ʥ., ʉʧʝʣʝʦ-ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʡ 

ʢʦʤʧʣʝʢʩ çʇʝʱʝʨʘ ʊʘʚʨʠʜʘè), ʄ.ɸ. ɺʣʘʩʢʦ (ɻʦʨʥʦʩʪʘʝʚʢʘ), ʄ. ɻʦʥʯʘʨʦʚ (ʂʝʨʯʴ), 

ɻ.ʉ. ʀʣʴʠʥ (ʂʠʨʦʚʩʢ, ʄʫʨʤʘʥʩʢʘʷ ʦʙʣ.), ɺ.ʄ. ʂʥʳʰ (ʩʪʫʜʝʥʪ-ʛʝʦʛʨʘʬ, ʂʌʋ), 

ʇ.ɸ. ʂʦʩʪʠʥ (ʩʪʫʜʝʥʪ-ʛʝʦʛʨʘʬ, ʂʌʋ), ɺ.ɺ. ʈʦʜʠʦʥʦʚ (ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, 

ʎʝʥʪʨʘʣʴʥʳʡ ʤʫʟʝʡ ʊʘʚʨʠʜʳ), ʀ.ʅ. ʍʘʥʠʥ (ʂʝʨʯʴ), ʐʠʙʘʝʚ ɽ.ɸ. (ʉʝʚʘʩʪʦʧʦʣʴ). 

ʄʳ ʭʦʪʠʤ ʩʝʨʜʝʯʥʦ ʧʦʙʣʘʛʦʜʘʨʠʪʴ ʚʩʝʭ, ʢʪʦ ʪʝʤ ʠʣʠ ʠʥʳʤ ʩʧʦʩʦʙʦʤ 

ʩʦʜʝʡʩʪʚʦʚʘʣ ʧʦʧʦʣʥʝʥʠʶ ʢʦʣʣʝʢʮʠʠ ɻʄ. 

ʆʪʤʝʪʠʤ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʝ ʵʢʩʧʦʥʘʪʳ, ʧʦʩʪʫʧʠʚʰʠʝ ʚ ɻʄ. 
 

ʄʀʅɽʈɸʃʓ ʂʈʓʄɸ 

 

ɼʦʣʦʤʠʪ ½ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʡ ʚ ʂʨʳʤʫ ʢʘʨʙʦʥʘʪ, ʥʘʭʦʜʢʠ ʢʦʪʦʨʦʛʦ ʠʟʚʝʩʪʥʳ ʚ 

ʨʘʟʣʠʯʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʢʘʭ [1]. 

ʅʝʩʢʦʣʴʢʦ ʥʝʦʙʳʯʥʳʤ ʧʦ ʤʦʨʬʦʣʦʛʠʠ ʘʛʨʝʛʘʪʦʚ ʠ ʛʝʥʝʟʠʩʫ ʜʣʷ ʂʨʳʤʘ ʚʳʛʣʷʜʠʪ 

ʥʘʭʦʜʢʘ ʜʦʣʦʤʠʪʘ ʚ ʚʠʜʝ ʤʦʣʦʯʥʦ-ʙʝʣʳʭ ʠ ʛʦʣʫʙʦʚʘʪʳʭ ʩʬʝʨʦʣʠʪʦʚʳʭ ʢʦʨʦʢ ʚ 

ʧʦʣʦʩʪʷʭ ʦʢʘʪʘʥʥʳʭ ʢʦʩʪʝʡ ʢʨʫʧʥʳʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʥʘʡʜʝʥʥʳʭ ʥʘ ʧʦʙʝʨʝʞʴʝ 

ʙʫʭʪʳ ʂʦʩʤʦʥʘʚʪʦʚ ʤʝʩʪʥʳʤ ʞʠʪʝʣʝʤ ʄ. ɻʦʥʯʘʨʦʚʳʤ (ʂʝʨʯʝʥʩʢʠʡ ʧʦʣʫʦʩʪʨʦʚ). 

ʃʫʯʰʠʤ ʥʘ ʩʝʛʦʜʥʷ ʵʢʩʧʦʥʘʪʦʤ ʜʦʣʦʤʠʪʘ ʜʣʷ ʢʨʳʤʩʢʦʡ ʢʦʣʣʝʢʮʠʠ ʷʚʣʷʝʪʩʷ, ʥʘ 

ʥʘʰ ʚʟʛʣʷʜ, ʜʨʫʟʘ ʩʚʝʪʣʦ-ʩʝʨʳʭ ʪʫʧʦʨʦʤʙʦʵʜʨʠʯʝʩʢʠʭ ʢʨʠʩʪʘʣʣʦʚ ʨʘʟʤʝʨʦʤ ʜʦ 2 ʩʤ 

ʥʘ ʦʙʣʦʤʢʝ ʧʦʨʦʜʳ ʨʘʟʤʝʨʦʤ 20ʭ20ʭ5.5 ʩʤ. ʆʙʨʘʟʝʮ ʥʘʡʜʝʥ ʚ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜʘʭ 

ʶʞʥʦʛʦ ʢʘʨʴʝʨʘ ʂʫʨʮʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʜʠʘʙʘʟʦʚ (ʦʢʨʝʩʪʥʦʩʪʠ ʩ. ʋʢʨʘʠʥʢʘ, 

ʉʠʤʬʝʨʦʧʦʣʴʩʢʠʡ ʨʘʡʦʥ) ɼ.ɸ. ɺʦʣʴʭʠʥʳʤ ʠ ʇ.ɸ. ʂʦʩʪʠʥʳʤ ʚ 2025 ʛ.  

ʇʦʜʙʦʨʢʫ ʤʠʥʝʨʘʣʦʚ ʠʟ ʨʘʟʥʳʭ ʤʝʩʪ ʂʝʨʯʝʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʧʝʨʝʜʘʣ ʥʘʤ ʀ.ʅ. 

ʍʘʥʠʥ (ʂʝʨʯʴ). ʕʪʦ ʢʘʣʴʮʠʪ ʠ ʥʘʪʨʦʷʨʦʟʠʪ ʠʟ ʦʢʨʝʩʪʥʦʩʪʝʡ ʩ. ʆʩʦʚʠʥʳ; ʢʘʣʴʮʠʪ ʠʟ 

ʤʠʦʮʝʥʦʚʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʂʝʨʯʝʥʩʢʦʛʦ ʧʨʦʣʠʚʘ; ʢʘʣʴʮʠʪ ʠ ʬʸʣʴʰʝʙʘʥʠʠʪ ʠʟ 

ʦʢʨʝʩʪʥʦʩʪʝʡ ʩ. ʖʨʢʠʥʦ; ʩʘʤʦʨʦʜʥʘʷ ʩʝʨʘ ʠʟ ʜʘʚʥʦ ʟʘʙʳʪʦʛʦ ʝʸ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʥʘ 

ɸʩʬʘʣʴʪʦʚʦʤ (ɻʦʣʫʙʠʥʦʤ) ʤʳʩʫ; ʢʘʣʴʮʠʪ ʠ ʫʣʝʢʩʠʪ ɹʫʣʛʘʥʘʢʩʢʦʛʦ 

ʛʨʷʟʝʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʧʦʣʷ; ʙʘʨʠʪ, ʛʠʧʩ, ʜʝʣʴʚʦʢʩʠʪ, ʢʘʣʴʮʠʪ, ʧʩʠʣʦʤʝʣʘʥ, ʨʘʥʩʴʝʠʪ 

ʂʘʪʝʨʣʝʟʩʢʦʛʦ Fe-ʞʝʣʝʟʦʨʫʜʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʊʘʢʞʝ ʙʣʘʛʦʜʘʨʷ ʝʛʦ ʵʥʪʫʟʠʘʟʤʫ ʚ  

ɻʄ ʧʦʷʚʠʣʠʩʴ ʤʠʥʝʨʘʣʳ ʠʟ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʂʝʨʯʝʥʩʢʦʛʦ 

ʧʦʣʫʦʩʪʨʦʚʘ ï ʪʝʥʘʨʜʠʪ (ʢʘʤʝʥʦʣʦʤʥʠ ɻʨʘʤʦʬʦʥʦʚʩʢʘʷ-2 ʠ ʇʘʣʘʧʘʥʩʢʘʷ-1), ʙʘʨʠʪʘ 

(! ï ʩʬʝʨʦʣʠʪʳ ʜʦ 2 ʩʤ), ʢʘʣʴʮʠʪʘ ʠʟ ɸʜʞʠʤʫʰʢʘʡʩʢʦʡ ʢʘʤʝʥʦʣʦʤʥʠ. ɼʝʣʴʚʦʢʩʠʪ ʠ 

ʨʘʥʩʴʝʠʪ ʷʚʣʷʶʪʩʷ ʧʝʨʚʳʤʠ ʦʙʨʘʟʮʘʤʠ ʜʘʥʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʠʜʦʚ ʚ ʢʦʣʣʝʢʮʠʠ 

ʤʠʥʝʨʘʣʦʚ ʂʨʳʤʘ ɻʄ. 

 



 

 

ʊʠʱʝʥʢʦ ɸ. ʀ. 
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ʈʠʩ. 1. ɼʦʣʦʤʠʪ. ʂʨʳʤ, ʉʠʤʬʝʨʦʧʦʣʴʩʢʠʡ ʨʘʡʦʥ, ʂʫʨʮʦʚʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ 

ʜʠʘʙʘʟʘ. ʆʙʨ. ˉ ɻʄ-6399. ʉʙʦʨ: 2025 ʛ., ɼ.ɸ. ɺʦʣʴʭʠʥ, ʇ.ɸ. ʂʦʩʪʠʥ. 

(ʌʦʪʦ ɼ.ɸ. ɺʦʣʴʭʠʥʘ).  

 

ʂʘʨʴʝʨʳ ʫ ʩ. ʇʨʦʣʦʤ (ʅʝʢʨʘʩʦʚʩʢʠʡ ʠ ʜʨʫʛʠʝ, ɹʝʣʦʛʦʨʩʢʠʡ ʨʘʡʦʥ) ʰʠʨʦʢʦ 

ʠʟʚʝʩʪʥʳ ʥʘʭʦʜʢʘʤʠ ʠʩʢʦʧʘʝʤʦʡ ʬʘʫʥʳ ʚ ʠʟʚʝʩʪʥʷʢʘʭ ʵʦʮʝʥʘ ʠ ʨʘʟʥʳʤʠ ʧʦ ʨʘʟʤʝʨʘʤ, 

ʤʦʨʬʦʣʦʛʠʠ ʢʨʠʩʪʘʣʣʘʤʠ ʠ ʘʛʨʝʛʘʪʘʤʠ ʛʠʧʩʘ ʚ ʛʣʠʥʘʭ ʤʘʡʢʦʧʩʢʦʡ ʩʚʠʪʳ (ʧʦʟʜʥʠʡ 

ʵʦʮʝʥ ½ ʨʘʥʥʠʡ ʦʣʠʛʦʮʝʥ). ɺ ʵʪʦʤ ʛʦʜʫ ʢʦʣʣʝʢʮʠʷ ɻʄ ʧʦʧʦʣʥʠʣʘʩʴ (ʜʘʨ: 

ɼ.ɸ. ɺʦʣʴʭʠʥ) ʥʘʪʨʦʷʨʦʟʠʪʦʤ ʠʟ ʵʪʦʛʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ½ ʧʦʨʦʰʢʦʚʘʪʳʝ ʘʛʨʝʛʘʪʳ 

ʩʚʝʪʣʦ-ʞʝʣʪʦʛʦ ʮʚʝʪʘ ʚ ʪʨʝʱʠʥʘʭ ʛʣʠʥ. ʀʟ ʅʝʢʨʘʩʦʚʩʢʦʛʦ ʢʘʨʴʝʨʘ ʩʪʫʜʝʥʪ-ʛʝʦʛʨʘʬ 

ʂʌʋ ʇ. ʂʦʩʪʠʥ ʧʝʨʝʜʘʣ ʚ ʜʘʨ ʧʦʜʙʦʨʢʫ ʧʨʦʟʨʘʯʥʳʭ ʠ ʙʝʩʮʚʝʪʥʳʭ ʢʨʠʩʪʘʣʣʦʚ ʛʠʧʩʘ 

ʨʘʟʤʝʨʦʤ ʜʦ 11 ʩʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʚʦʡʥʠʢʦʚ ʪʠʧʘ çʣʘʩʪʦʯʢʠʥ ʭʚʦʩʪè (ʨʠʩ. 2). 

ɼʚʘ ʟʘʤʝʯʘʪʝʣʴʥʳʭ ʦʙʨʘʟʮʘ ʢʨʳʤʩʢʦʛʦ ʩʠʜʝʨʠʪʘ ʧʦʷʚʠʣʦʩʴ ʚ ʢʦʣʣʝʢʮʠʠ ɻʄ: 

ʬʨʘʛʤʝʥʪ 12ʭ12ʭ3 ʩʤ ʢʦʥʢʨʝʮʠʦʥʥʦʛʦ ʧʨʦʩʣʦʷ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠ-ʟʦʥʘʣʴʥʳʭ 

ʩʠʜʝʨʠʪʦʚʳʭ ʢʦʥʢʨʝʮʠʡ ʨʘʟʤʝʨʦʤ ʜʦ 4 ʩʤ ʠʟ ʧʝʩʯʘʥʠʢʦʚ ʙʘʡʦʩʘ ï ʙʘʪʘ (ɺʦʩʪʦʯʥʳʡ 

ʂʨʳʤ, ʃʠʩʴʷ ʙʫʭʪʘ; ʜʘʨ: ɼ.ɹ. ʉʪʘʨʮʝʚ) ʠ ʥʝʩʢʦʣʴʢʦ ʫʧʣʦʱʝʥʥʘʷ ʢʨʫʧʥʘʷ ʢʦʥʢʨʝʮʠʷ 

ʨʘʟʤʝʨʦʤ 27ʭ22ʭ9 ʩʤ ʩ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠ-ʟʦʥʘʣʴʥʳʤʠ ʦʢʨʫʛʣʳʤʠ ʩʫʙʢʦʥʢʨʝʮʠʷʤʠ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ. (ɹʘʛʝʨʦʚʩʢʠʡ ʩʪʘʚʦʢ, ʂʝʨʯʝʥʩʢʠʡ ʧʦʣʫʦʩʪʨʦʚ, ʜʘʨ: ʄ.ɸ. ɺʣʘʩʢʦ). 



ʂʈɸʊʂʀʁ ʆɹɿʆʈ ɿɸ 2025 ɻ. ʅʆɺʓʍ ʇʆʉʊʋʇʃɽʅʀʁ ɺ 

ɻɽʆʃʆɻʀʏɽʉʂʀʁ ʄʋɿɽʁ ʀʄ. ʅ.ʀ. ɸʅɼʈʋʉʆɺɸ 

(ʂʈʓʄʉʂʀʁ ʌɽɼɽʈɸʃʔʅʓʁ ʋʅʀɺɽʈʉʀʊɽʊ ʀʄ. ɺ.ʀ. ɺɽʈʅɸɼʉʂʆɻʆ) 
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ʈʠʩ. 2. ɻʠʧʩ. ʂʨʳʤ, ɹʝʣʦʛʦʨʩʢʠʡ ʨʘʡʦʥ, ʅʝʢʨʘʩʦʚʩʢʠʡ ʢʘʨʴʝʨ. ʂʨʠʩʪʘʣʣ ʛʠʧʩʘ 

ʜʣʠʥʦʡ 10.5 ʩʤ ʪʠʧʘ çʣʘʩʪʦʯʢʠʥ ʭʚʦʩʪè ʩ ʚʢʣʶʯʝʥʠʝʤ ʯʝʨʥʦʛʦ ʛʣʠʥʠʩʪʦʛʦ ʚʝʱʝʩʪʚʘ 

ʧʦ ʟʦʥʘʤ ʨʦʩʪʘ. ʆʙʨ. ˉ ɻʄ-6216. ʉʙʦʨ: 2025 ʛ., ʇ.ɸ. ʂʦʩʪʠʥ. 

 

 
ʈʠʩ. 3.  ʉʠʜʝʨʠʪ. ɺʦʩʪʦʯʥʳʡ ʂʨʳʤ, ʃʠʩʴʷ ʙʫʭʪʘ. ʆʙʨ. 12ʭ12ʭ3 ʩʤ, ʧʨʦʩʣʦʡ 

ʢʦʥʮʝʥʪʨʠʯʝʩʢʠ-ʟʦʥʘʣʴʥʳʭ ʢʦʥʢʨʝʮʠʡ ʨʘʟʤʝʨʦʤ ʜʦ 4 ʩʤ ʠʟ ʪʝʨʨʠʛʝʥʥʳʭ ʪʦʣʱ 

ʩʨʝʜʥʝʡ ʶʨʳ. ʆʙʨ. ˉ ɻʄ-6363. ʉʙʦʨ: 2025 ʛ., ɼ.ɹ. ʉʪʘʨʮʝʚ. 

 
ɺʉɽʄʀʈʅɸʗ ʄʀʅɽʈɸʃʆɻʀʗ 
 

ɺʦ ʚʨʝʤʷ ʨʘʙʦʯʝʡ ʧʦʝʟʜʢʠ ʧʦ ɼʦʥʝʮʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʝ ɻ.ɺ. ʉʘʤʦʭʠʥ 

(ʟʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ ʧʦ ʥʘʫʢʝ ʅʉʇʂ çʇʝʱʝʨʘ çʊʘʚʨʠʜʘè) ʚ ʢʘʨʴʝʨʘʭ ʥʘ 

ʧʦʙʝʨʝʞʴʝ ʨ. ʄʦʢʨʘʷ ɺʦʣʥʦʚʘʭʘ ʫ ʩ. ʉʪʳʣʘ ʧʨʠʚʝʟ ʚ ɻʄ ʦʙʨʘʟʮʳ ʛʦʨʥʳʭ ʧʦʨʦʜ ½ 

ʛʨʘʥʠʪʦʠʜʳ ʨʘʟʥʦʛʦ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʜʦʣʦʤʠʪʳ, ʢʨʝʤʥʝʟʸʤʠʩʪʳʝ 



 

 

ʊʠʱʝʥʢʦ ɸ. ʀ. 
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ʤʝʨʛʝʣʠ, ʙʠʪʫʤʠʥʦʟʥʳʝ ʠʟʚʝʩʪʥʷʢʠ ʩ ʦʩʪʘʪʢʘʤʠ ʢʨʫʧʥʳʭ ʛʫʙʦʢ. ʀʟ ʤʠʥʝʨʘʣʦʚ ʠʟ 

ʵʪʦʛʦ ʞʝ ʨʘʡʦʥʘ ʠʤ ʙʳʣʠ ʧʝʨʝʜʘʥʳ ʚ ɻʄ ʜʨʫʟʳ ʢʨʠʩʪʘʣʣʦʚ ʢʚʘʨʮʘ ʨʘʟʤʝʨʦʤ ʜʦ 2 ʩʤ, 

ʧʩʝʚʜʦʤʦʨʬʦʟʳ ʛʸʪʠʪʘ ʧʦ ʩʫʣʴʬʠʜʥʳʤ ʢʦʥʢʨʝʮʠʷʤ, ʬʣʶʦʨʠʪ ʠ ʨʘʟʚʠʚʘʶʱʠʡʩʷ ʧʦ 

ʥʝʤʫ ʪʦʥʢʦʟʝʨʥʠʩʪʳʡ ʤʠʥʝʨʘʣ ʙʝʣʦʛʦ ʮʚʝʪʘ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʘʣʶʤʦʬʪʦʨʠʜ (ʚ 

ʩʪʘʜʠʠ ʜʠʘʛʥʦʩʪʠʢʠ). 

ʀʟ ʜʘʣʴʥʝʡ ʧʨʘʢʪʠʢʠ ʩʪʫʜʝʥʪʦʚ ʬʘʢʫʣʴʪʝʪʘ ʛʝʦʛʨʘʬʠʠ, ʛʝʦʵʢʦʣʦʛʠʠ ʠ ʪʫʨʠʟʤʘ ʥʘ 

ʂʘʚʢʘʟʝ ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʟʝʤʣʝʚʝʜʝʥʠʷ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʠ ʉ.ɺ. ʊʦʢʘʨʝʚ ʧʨʠʚʝʟ ʜʚʘ 

ʦʙʨʘʟʮʘ: ʤʝʣʢʦʟʝʨʥʠʩʪʳʡ, ʤʦʣʦʯʥʦ-ʙʝʣʳʡ ʘʛʨʝʛʘʪ ʛʠʧʩʘ (ɻʫʥʴʢʠʥʘ ʙʘʣʢʘ ʫ ʧʛʪ 

ʇʩʝʙʘʡ, ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ) ʠ ʢʨʫʧʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʘʛʨʝʛʘʪʳ ʙʘʨʠʪʘ ʤʦʣʦʯʥʦ-

ʙʝʣʦʛʦ ʮʚʝʪʘ (ʙʘʨʠʪʦʚʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ɸʨʭʳʟ, ʂʘʨʘʯʘʝʚʦ-ʏʝʨʢʝʩʩʠʷ). 

ɼʦʮʝʥʪ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʛʝʦʛʨʘʬʠʠ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ɼ.ɸ. ɺʦʣʴʭʠʥ ʩʦʚʝʨʰʠʣ ʠʥʪʝʨʝʩʥʳʡ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʪʫʨ ʧʦ 

ʂʦʣʴʩʢʦʤʫ ʧʦʣʫʦʩʪʨʦʚʫ ʠ ʧʨʠʚʝʟ ʚ ʢʦʣʣʝʢʮʠʶ ɻʄ ʪʠʪʘʥʠʪ (ʤʘʩʩʠʚ ʱʝʣʦʯʥʦ-

ʫʣʴʪʨʘʦʩʥʦʚʥʳʭ ʧʦʨʦʜ ɸʬʨʠʢʘʥʜʘ), ʜʠʦʧʩʠʜ ʠ ʤʫʩʢʦʚʠʪ (ʢʘʨʴʝʨ çʉʣʶʜʘè, 

ʂʦʚʜʦʨʩʢʠʡ ʤʘʩʩʠʚ), ʘʧʘʪʠʪ (ʍʠʙʠʥʳ, ʂʫʵʣʴʧʦʨ ʛʦʨʘ) ʠ ʣʦʨʝʥʮʝʥʠʪ (ʃʦʚʦʟʝʨʦ, 

ɸʣʣʫʘʡʚ ʛʦʨʘ). 

ʄʠʥʝʨʘʣʦʛ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʍʠʙʠʥʦ-ʃʦʚʦʟʝʨʩʢʦʛʦ ʱʝʣʦʯʥʦʛʦ ʤʘʩʩʠʚ ɻ.ʉ. ʀʣʴʠʥ 

(ʂʠʨʦʚʩʢ, ʄʫʨʤʘʥʩʢʘʷ ʦʙʣ.) ʧʦʜʘʨʠʣ ɻʄ ʜʚʘ ʟʘʤʝʯʘʪʝʣʴʥʳʭ ʦʙʨʘʟʮʘ: ʣʘʤʧʨʦʬʠʣʣʠʪ 

ʠ ʵʚʜʠʘʣʠʪ. ʕʚʜʠʘʣʠʪ (ʍʠʙʠʥʳ, ʂʫʢʠʩʚʫʤʯʦʨʨ ʛʦʨʘ, ʧʠʢ ʄʘʨʯʝʥʢʦ) ʦʙʨʘʟʫʝʪ 

ʤʘʣʠʥʦʚʳʝ ʢʨʠʩʪʘʣʣʳ ʨʘʟʤʝʨʦʤ ʜʦ 2 ʩʤ ʚ ʩʝʨʦʤ ʦʨʪʦʢʣʘʟʝ. ʃʘʤʧʨʦʬʠʣʣʠʪ (ʍʠʙʠʥʳ, 

ʖʢʩʧʦʨ ʛʦʨʘ, ʦʪʚʘʣʳ ʂʠʨʦʚʩʢʦʛʦ ʨʫʜʥʠʢʘ ɸʆ çɸʧʘʪʠʪè) ʚ ʧʦʨʦʜʝ ʦʙʨʘʟʫʝʪ ʪʝʤʥʦ-

ʙʫʨʳʡ ʧʣʘʩʪʠʥʯʘʪʳʡ ʢʨʠʩʪʘʣʣ 6ʭ3 ʩʤ.  

 

 

ʈʠʩ. 4. ʕʚʜʠʘʣʠʪ. ʈʦʩʩʠʷ, ʂʦʣʴʩʢʠʡ ʧʦʣʫʦʩʪʨʦʚ, ʍʠʙʠʥʩʢʠʡ ʱʝʣʦʯʥʦʡ ʤʘʩʩʠʚ, 

ʂʫʢʠʩʚʫʤʯʦʨʨ ʛʦʨʘ, ʄʘʨʯʝʥʢʦ ʧʠʢ. ʆʙʨ. 9ʭ5ʭ4 ʩʤ. ʢʨʠʩʪʘʣʣʳ ʵʚʜʠʘʣʠʪʘ ʨʘʟʤʝʨʦʤ ʜʦ 

2 ʩʤ ʚ ʩʝʨʦʤ ʦʨʪʦʢʣʘʟʝ. ʆʙʨ. ˉ ɻʄ-6393. ʉʙʦʨ: 2025 ʛ., ɻ.ʉ. ʀʣʴʠʥ. 



ʂʈɸʊʂʀʁ ʆɹɿʆʈ ɿɸ 2025 ɻ. ʅʆɺʓʍ ʇʆʉʊʋʇʃɽʅʀʁ ɺ 

ɻɽʆʃʆɻʀʏɽʉʂʀʁ ʄʋɿɽʁ ʀʄ. ʅ.ʀ. ɸʅɼʈʋʉʆɺɸ 

(ʂʈʓʄʉʂʀʁ ʌɽɼɽʈɸʃʔʅʓʁ ʋʅʀɺɽʈʉʀʊɽʊ ʀʄ. ɺ.ʀ. ɺɽʈʅɸɼʉʂʆɻʆ) 
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ɹʦʣʴʰʠʥʩʪʚʦ ʦʪʤʝʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʨʘʩʰʠʨʷʶʪ ʠ ʜʦʧʦʣʥʷʶʪ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʠʭ ʥʘʭʦʜʦʢ ʚ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʡ ʢʦʣʣʝʢʮʠʠ ɻʄ. 
 

ɻʆʈʅʓɽ ʇʆʈʆɼʓ 

 

ʉʨʝʜʠ ʦʙʨʘʟʮʦʚ ʛʦʨʥʳʭ ʧʦʨʦʜ ʦʪʤʝʪʠʤ ʢʨʫʧʥʳʡ ʦʙʨʘʟʝʮ ʧʝʩʯʘʥʠʢʘ ʤʘʟʘʥʩʢʦʡ 

ʩʚʠʪʳ (ʥʠʞʥʠʡ ʤʝʣ) ɿʫʡʩʢʦʛʦ ʢʘʨʴʝʨʘ (ɹʝʣʦʛʦʨʩʢʠʡ ʨʘʡʦʥ, ʜʘʨ: ɹ.ɸ. ɿʘʡʮʝʚ), ʜʘʶʱʠʡ 

ʭʦʨʦʰʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʫʧʦʤʷʥʫʪʦʡ ʩʚʠʪʳ. 

ʀʥʪʝʨʝʩʥʳʡ ʠ ʢʨʫʧʥʳʡ 18ʭ12ʭ11 ʩʤ. ʦʙʨʘʟʝʮ ʘʣʝʚʨʦ-ʘʨʛʠʣʣʠʪʦʚʦʛʦ ʨʠʪʤʦʣʠʪʘ ʩ 

ʪʦʥʢʠʤʠ ʧʨʦʩʣʦʡʢʘʤʠ ʤʠʥʝʨʘʣʘ ʛʨʫʧʧʳ ʷʨʦʟʠʪʘ ʧʦʜʘʨʠʣ ɻʄ ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ 

ʦʙʱʝʛʦ ʟʝʤʣʝʚʝʜʝʥʠʷ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʠ, ʜ. ʛʝʦʛʨ. ʥ. ɹ.ɸ. ɺʘʭʨʫʰʝʚ, ʥʘʰʝʜʰʠʡ ʝʛʦ ʚ 

ʩʘʨʤʘʪʩʢʠʭ (ʧʦʟʜʥʠʡ ʤʠʦʮʝʥ) ʦʪʣʦʞʝʥʠʷʭ ʙʫʭʪʳ ʐʠʨʦʢʘʷ (ʘʟʦʚʩʢʦʝ ʧʦʙʝʨʝʞʴʝ 

ʂʝʨʯʝʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ). 

ʉʦ ʩʢʣʦʥʦʚ ʛʦʨʳ ʄʘʯʫʧʫʯʘʨʝ (ʛʦʨʥʳʡ ʤʘʩʩʠʚ ɸʥʥʘʧʫʨʥʘ, ɻʠʤʘʣʘʠ, ʅʝʧʘʣ) ʤʳ 

ʧʦʣʫʯʠʣʠ ʚ ʜʘʨ ʦʪ ʀ.ʄ. ʂʦʚʘʣʝʥʢʦ (ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʪʫʨʠʟʤʘ) ʜʚʘ 

ʥʝʙʦʣʴʰʠʭ ʦʙʨʘʟʮʘ ʙʠʦʪʠʪʦʚʦʛʦ ʠ ʤʫʩʢʦʚʠʪʦʚʦʛʦ ʛʥʝʡʩʘ. ʆʥʠ ʙʳʣʠ ʩʦʙʨʘʥʳ ʥʘ 

ʚʩrʦʪʝ ʧʨʠʤʝʨʥʦ 4500 ʤʝʪʨʦʚ ʠ ʜʦʧʦʣʥʷʶʪ ʢʦʣʣʝʢʮʠʶ çɻʦʨʥʳʝ ʧʦʨʦʜʳ ʚʳʩʦʯʘʡʰʠʭ 

ʚʝʨʰʠʥ ʤʠʨʘè. 
 

ʀʉʂʆʇɸɽʄɸʗ ʌɸʋʅɸ ʀ ʌʃʆʈɸ 

 

ʀʟ ʝʜʠʥʠʯʥʳʭ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ, ʟʘʧʠʩʘʥʥʳʭ ʚ ɻʄ, ʠʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʣʠʪʢʘ ʨʘʟʤʝʨʦʤ 20ʭ20ʭ4 ʩʤ ʩʨʝʜʥʝʶʨʩʢʦʛʦ ʧʝʩʯʘʥʠʢʘ (ʧʦʙʝʨʝʞʴʝ 

ʇʘʨʪʠʟʘʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ) ʩ ʦʙʠʣʴʥʳʤʠ ʠʭʥʦʬʦʩʩʠʣʠʷʤʠ (ʠʟʚʠʣʠʩʪʳʤʠ 

ʩʣʝʜʘʤʠ ʧʦʣʟʘʥʠʷ ʜʦʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ) ʥʘ ʝʸ ʧʦʚʝʨʭʥʦʩʪʠ (ʜʘʨ: ɼ.ɹ. ʉʪʘʨʮʝʚ). 

 

 
ʈʠʩ. 5. ʀʭʥʦʬʦʩʩʠʣʠʠ (ʩʣʝʜʳ ʧʦʣʟʘʥʠʷ ʜʦʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ). ʂʨʳʤ, ɹʘʭʯʠʩʘʨʘʡʩʢʠʡ 

ʨʘʡʦʥ, ʇʘʨʪʠʟʘʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ. ʇʦʣʝ ʟʨʝʥʠʷ 10-7 ʩʤ. ʆʙʨ. ˉ ɻʄ-6372. ʉʙʦʨ: 

2025 ʛ., ɼ.ɹ. ʉʪʘʨʮʝʚ. 



 

 

ʊʠʱʝʥʢʦ ɸ. ʀ. 

110 

ɿɸʂʃʖʏɽʅʀɽ 

 

ʉ ʙʦʣʴʰʠʥʩʪʚʦʤ ʦʪʤʝʯʝʥʥʳʭ ʵʢʩʧʦʥʘʪʦʚ ʤʦʞʥʦ ʧʦʟʥʘʢʦʤʠʪʩʷ ʚ ʵʢʩʧʦʟʠʮʠʦʥʥʳʭ 

ʚʠʪʨʠʥʘʭ ɻʝʦʣʦʛʠʯʝʩʢʦʛʦ ʤʫʟʝʡ ʠʤ. ʅ.ʀ. ɸʥʜʨʫʩʦʚʘ ʂʨʳʤʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦ.  
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ʄʆʆ «ʂʨʳʤʩʢʘʷ ɸʢʘʜʝʤʠʷ ʥʘʫʢ», ʉʠʤʬʝʨʦʧʦʣʴ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

E-mail: yudin_v_v@mail.ru 
 

ɺʝʨʭʥʝʶʨʩʢʠʝ ʠʟʚʝʩʪʥʷʢʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʨʘʡʦʥʝ ʩʣʘʛʘʶʪ ʦʣʠʩʪʦʣʠʪʳ ɻʦʨʥʦʢʨʳʤʩʢʦʡ 

ʦʣʠʩʪʦʩʪʨʦʤʳ, ʦʩʣʦʞʥʝʥʥʳʝ ʥʘʜʚʠʛʘʤʠ. ʇʨʠʚʝʜʝʥʳ 7 ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʛʨʘʚʠʛʝʥʥʦʛʦ ʪʠʧʘ ʢʦʥʪʘʢʪʦʚ ʚ 

ʦʩʥʦʚʘʥʠʠ ʤʘʩʩʠʚʦʚ ʠ ʬʘʢʪ rʟʘʣʝʛʘʥʠʷ ʧʦʜ ʥʠʤʠ ʥʠʞʥʝʤʝʣʦʚʳʭ ʛʣʠʥ. ʇʝʱʝʨʘ ʋʟʫʥʜʞʘ, ʊʘʨ-ʏʦʢʨʘʢ-

ʂʦʙʘ ʠ ʠʭ ʠʩʪʦʯʥʠʢʠ ʩʚʷʟʘʥʳ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʪʨʝʱʠʥʘʤʠ ʪʦʨʦʰʝʥʠʷ ʥʘʜ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʟʦʥʦʡ 

ʙʨʝʢʯʠʨʦʚʘʥʠʷ ʚ ʦʩʥʦʚʘʥʠʠ ʦʣʠʩʪʦʣʠʪʘ. ʉʢʝʣʴʩʢʠʡ ʚʦʢʣʶʟ, ʧʝʱʝʨʘ ʏʝʨʥʘʷ ʠ ʠʩʪʦʯʥʠʢʠ ʫ ʩʝʣʘ 

ʈʦʜʥʠʢʦʚʦʝ ʩʚʷʟʘʥʳ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʪʨʝʱʠʥʘʤʠ ʚ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʟʦʥʝ ʛʨʘʚʠʛʝʥʥʳʭ ʙʨʝʢʯʠʡ 

ʦʩʥʦʚʘʥʠʷ ʛ. ʂʫʨʪ-ʂʘʷ. ʉʢʝʣʴʩʢʘʷ ʧʝʱʝʨʘ ʪʘʢʞʝ ʟʘʣʦʞʝʥʘ ʥʝ ʧʦ çʨʘʟʣʦʤʫè, ʘ ʧʦ ʛʨʘʚʠʛʝʥʥʳʤ ʪʨʝʱʠʥʘʤ. 

ɽʸ ʢʨʫʧʥʦʛʣʳʙʦʚʳʝ ʥʘʚʘʣʳ ʦʙʨʘʟʦʚʘʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʜʤʳʚʘʥʠʷ ʙʨʝʢʯʠʨʦʚʘʥʥʦʛʦ ʦʩʥʦʚʘʥʠʷ 

ʦʣʠʩʪʦʣʠʪʘ. ɺʩʝ ʚʦʜʳ ʠʩʪʦʯʥʠʢʦʚ ʦʙʨʘʟʦʚʘʥʳ ʟʘ ʩʯʝʪ ʧʦʪʦʢʦʚ ʩʚʝʨʭʫ ʩ ʚʦʩʪʦʢʘ ʠ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ 

ʪʝʢʪʦʥʠʢʦʡ. ɻʣʫʙʠʥʥʳʭ ʶʚʝʥʠʣʴʥʳʭ ʚʦʜ ʠʟ çʨʘʟʣʦʤʦʚè ʩʥʠʟʫ ʚ ɹʘʡʜʘʨʩʢʦʤ ʨʘʡʦʥʝ ʥʝʪ, ʪʘʤ ʨʘʟʚʠʪ 

ʤʝʞʛʦʨʥʳʡ ʘʨʪʝʟʠʦʢʘʨʩʪ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʂʨʳʤ, ʛʠʜʨʦʛʝʦʣʦʛʠʷ, ʪʝʢʪʦʥʠʢʘ, ʢʘʨʩʪ, ʩʫʬʬʦʟʠʷ, ʠʩʪʦʯʥʠʢʠ. 

 

ɺɺɽɼɽʅʀɽ 

 

ʇʦʜ ʠʩʪʦʯʥʠʢʘʤʠ ʠ ʧʝʱʝʨʘʤʠ-ʠʩʪʦʯʥʠʢʘʤʠ ʧʦʥʠʤʘʶʪʩʷ ʣʦʢʘʣʴʥʳʝ 

ʝʩʪʝʩʪʚʝʥʥʳʝ ʚʳʭʦʜʳ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʥʘ ʜʥʝʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. ʆʙʳʯʥʦ ʠʭ 

ʧʦʣʦʞʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪ ʪʝʢʪʦʥʠʢʘ, ʧʨʦʷʚʣʝʥʥʘʷ ʚ ʨʘʟʨʳʚʘʭ, ʪʨʝʱʠʥʘʭ, ʩʢʣʘʜʢʘʭ, 

ʬʦʨʤʘʭ ʨʝʣʴʝʬʘ ʧʦʜʦʰʚʳ ʢʘʨʩʪʦʚʦʛʦ ʤʘʩʩʠʚʘ ʠ ʜʨ. ɺ ʩʪʘʪʴʝ [1] ʙʳʣʘ ʚʧʝʨʚʳʝ 

ʦʧʠʩʘʥʘ ʪʝʢʪʦʥʠʢʘ ʚʙʣʠʟʠ ʙʦʣʴʰʠʥʩʪʚʘ ʢʨʳʤʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ. ɺʩʣʝʜʩʪʚʠʝ 

ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʦʙʲʝʤʘ ʧʫʙʣʠʢʘʮʠʠ [1], ʩʪʨʦʝʥʠʝ ʨʘʡʦʥʘ ʚʦʢʨʫʛ ʉʢʝʣʴʩʢʦʛʦ ʚʦʢʣʶʟʘ 

ʠ ʦʜʥʦʠʤʝʥʥʦʡ ʧʝʱʝʨʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ɹʘʡʜʘʨʩʢʦʡ ʜʦʣʠʥʝ, ʙʳʣʦ ʧʨʠʚʝʜʝʥʦ ʦʯʝʥʴ 

ʢʨʘʪʢʦ. ʅʘʩʪʦʷʱʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʪʝʢʪʦʥʠʢʝ ʵʪʦʛʦ ʚʘʞʥʦʛʦ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʂʨʳʤʘ.  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʪʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʨʘʡʦʥ ʦʧʨʝʜʝʣʷʝʪ 

ʩʥʘʙʞʝʥʠʝ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ ʢʨʫʧʥʦʛʦ ʛʦʨʦʜʘ ʉʝʚʘʩʪʦʧʦʣʴ. ʇʦ ʜʘʥʥʳʤ ʖ. ʀ. ʐʫʪʦʚʘ, 

ʉʢʝʣʴʩʢʠʡ ʠʩʪʦʯʥʠʢ ½ ʚʪʦʨʦʡ ʧʦ ʤʦʱʥʦʩʪʠ ʚ ʂʨʳʤʫ. ɽʛʦ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʜʝʙʠʪ 

(ʫʩʣʦʚʥʦ 1380 ʣ/ʩ) ʫʩʪʫʧʘʝʪ ʣʠʰʴ ʚʦʢʣʶʟʫ ʂʘʨʘ-ʉʫ-ɹʘʰʠ ʧʦʜ ɹʝʣʦʛʦʨʩʢʦʤ. ʎʝʣʴ 

ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ½ ʚʳʷʚʣʝʥʠʝ ʢʦʥʢʨʝʪʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ 

ʠʩʪʦʯʥʠʢʦʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ ʧʝʱʝʨ ʨʘʡʦʥʘ ʢ ʫʯʘʩʪʢʘʤ ʵʥʜʦʛʝʥʥʦʛʦ ʠ ʛʨʘʚʠʛʝʥʥʦʛʦ 

ʙʨʝʢʯʠʨʦʚʘʥʠʷ ʚ ʟʦʥʘʭ ʥʘʜʚʠʛʦʚ, ʛʨʘʚʠʛʝʥʥʳʭ ʩʤʝʱʝʥʠʡ ʤʘʩʩʠʚʦʚ ʠ ʧʦʩʣʦʡʥʳʭ 

ʩʨʳʚʦʚ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʂʨʳʤʫ. 

ʆʙʦʨʫʜʦʚʘʥʥʘʷ ʜʣʷ ʧʦʩʝʱʝʥʠʷ ʉʢʝʣʴʩʢʘʷ ʧʝʱʝʨʘ ʠ ʙʣʠʟʣʝʞʘʱʠʝ ʠʩʪʦʯʥʠʢʠ 

ʦʧʠʩʘʥʳ ʙʦʣʝʝ ʯʝʤ ʚ 100 ʧʫʙʣʠʢʘʮʠʷʭ. ɺ ʥʠʭ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ ʦʪʨʘʞʝʥʘ ʛʝʦʛʨʘʬʠʷ, 

ʠʩʪʦʨʠʷ, ʤʦʨʬʦʣʦʛʠʷ ʢʘʨʩʪʦʚʳʭ ʧʦʣʦʩʪʝʡ, ʛʠʜʨʦʛʝʦʣʦʛʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛ, ʙʠʦʣʦʛʠʷ, 

ʧʘʣʝʦʥʪʦʣʦʛʠʷ ʠ ʜʨʫʛʠʝ ʚʦʧʨʦʩʳ [2, 3, 4, 5, 6, 7, 8, 9, 10 ʠ ʜʨ.]. ʊʝʢʪʦʥʠʢʘ ʨʘʡʦʥʘ ʚ 

ʵʪʠʭ ʨʘʙʦʪʘʭ ʠʣʠ ʥʝ ʦʧʠʩʳʚʘʣʘʩʴ ʩʦʚʩʝʤ ʠʣʠ ʧʨʦʪʠʚʦʨʝʯʠʚʦ ʜʝʢʣʘʨʠʨʦʚʘʣʘʩʴ ʙʝʟ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʩʪʨʫʢʪʫʨ ʩ ʧʦʟʠʮʠʡ ʫʩʪʘʨʝʚʰʝʡ ʨʘʟʣʦʤʥʦ-

ʙʣʦʢʦʚʦʡ ʢʦʥʮʝʧʮʠʠ ʬʠʢʩʠʟʤʘ ʠ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʤʦʜʝʣʝʡ ʤʦʙʠʣʠʟʤʘ. 
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ʈɽɿʋʃʔʊɸʊʓ ʀ ʆɹʉʋɾɼɽʅʀɽ 

 

ʉʪʨʦʝʥʠʝ ɹʘʡʜʘʨʩʢʦʡ ʜʦʣʠʥʳ (ʤʝʞʛʦʨʥʦʡ ʢʦʪʣʦʚʠʥʳ) ʠ ʦʢʨʫʞʘʶʱʠʭ ʝʝ 

ʤʘʩʩʠʚʦʚ ʠʟ ʚʝʨʭʥʝʶʨʩʢʠʭ ʠʟʚʝʩʪʥʷʢʦʚ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦʝ ʠ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ 

ʧʨʦʪʠʚʦʨʝʯʠʚʦ. ɼʝʩʷʪʢʠ ʣʝʪ ʥʝ ʚʩʝʛʜʘ ʦʙʦʩʥʦʚʘʥʥʦ ʟʜʝʩʴ ʜʝʢʣʘʨʠʨʫʝʪʩʷ 

ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʧʝʱʝʨ, ʢʨʫʧʥʳʭ ʚʦʢʣʶʟʦʚ ʠ ʨʦʜʥʠʢʦʚ ʢ ʧʦ-ʨʘʟʥʦʤʫ ʨʠʩʫʝʤʳʤ 

çʨʘʟʣʦʤʘʤ ʠ ʠʭ ʧʝʨʝʩʝʯʝʥʠʷʤè. ʉʘʤʠ ʨʘʟʣʦʤʳ ʦʙʳʯʥʦ ʧʨʦʚʦʜʷʪʩʷ ʚʜʦʣʴ ʜʦʣʠʥ ʨʝʢ ʠ 

ʦʚʨʘʛʦʚ. ʅʘʧʦʤʥʠʤ, ʯʪʦ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ çʨʘʟʣʦʤʦʤè ʥʘʟʳʚʘʝʪʩʷ ʨʘʟʨʳʚ ʩ 

ʥʝʚʳʷʩʥʝʥʥʦʡ ʤʦʨʬʦʣʦʛʠʝʡ ʠ ʢʠʥʝʤʘʪʠʢʦʡ. ʆʥ ʜʦʣʞʝʥ ʠʤʝʪʴ ʨʝʘʣʴʥʦ ʦʙʦʩʥʦʚʘʥʥʫʶ 

ʬʦʨʤʫ ʩʤʝʩʪʠʪʝʣʷ ʚ ʨʘʟʨʝʟʝ ʠ ʚ ʧʣʘʥʝ, ʘʤʧʣʠʪʫʜʫ ʩʤʝʱʝʥʠʷ ʢʨʳʣʴʝʚ, ʘ ʪʘʢʞʝ 

ʧʨʠʨʘʟʨʳʚʥʳʝ ʜʠʩʣʦʢʘʮʠʠ, ʯʝʤ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʨʝʱʠʥ (ʜʠʘʢʣʘʟʦʚ). ɻʝʦʤʝʪʨʠʯʝʩʢʠ 

ʥʝʨʝʘʣʴʥʳʝ ʩʫʙʚʝʨʪʠʢʘʣʴʥʳʝ çʨʘʟʣʦʤʳè ʨʘʥʝʝ ʚʳʜʝʣʷʣʠʩʴ ʠʟ-ʟʘ ʥʝʟʥʘʥʠʷ 

ʩʪʨʫʢʪʫʨʥʦʡ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʠ ʧʨʠʥʷʪʠʷ ʥʘ ʚʝʨʫ ʫʩʪʘʨʝʚʰʝʡ ʛʠʧʦʪʝʟʳ ʬʠʢʩʠʟʤʘ 

ʩ ʙʝʟʦʩʥʦʚʘʪʝʣʴʥʳʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ, ʯʪʦ ʨʝʢʠ ʪʝʢʫʪ ʧʦ ʨʘʟʣʦʤʘʤ ʠ ʧʝʱʝʨʳ ʪʦʞʝ 

ʠʤ ʩʣʝʜʫʶʪ. ʆʰʠʙʦʯʥʦʩʪʴ ʪʘʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʙʦʩʥʦʚʘʥʘ ʚʦ ʤʥʦʛʠʭ ʧʫʙʣʠʢʘʮʠʷʭ 

[1, 11 ʠ ʜʨ.]. ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨʳ ʪʦʤʫ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʨʘʡʦʥʝ. 

ʅʘ ʧʝʨʚʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪʘʭ ʩ 1910 ʛʦʜʘ ʠ ʚ ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ 

ʩʨʝʜʥʝʤʘʩʰʪʘʙʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʝ 1967 ʛʦʜʘ ʧʦʜ ʨʝʜʘʢʮʠʝʡ 

ʄ.ɺ. ʄʫʨʘʪʦʚʘ, ʨʘʟʨʳʚʳ ʚ ɹʘʡʜʘʨʩʢʦʤ ʨʘʡʦʥʝ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʩʦʚʩʝʤ. ʇʦʟʞʝ ʤʥʦʛʠʤʠ 

ʘʚʪʦʨʘʤʠ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʝ, ʧʨʷʤʦʣʠʥʝʡʥʳʝ 

ʬʦʨʤʳ ʨʝʣʴʝʬʘ (ʣʠʥʝʘʤʝʥʪʳ). ɹʝʟʦʩʥʦʚʘʪʝʣʴʥʦʝ ʦʪʦʞʜʝʩʪʚʣʝʥʠʝ ʠʭ ʩ 

ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʨʘʟʨʳʚʘʤʠ ʧʨʠʚʝʣʠ ʢ ʪʦʤʫ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʢʘʞʜʦʤ ʤʝʩʪʝ ɻʦʨʥʦʛʦ 

ʂʨʳʤʘ ʠ ɹʘʡʜʘʨʩʢʦʡ ʜʦʣʠʥʳ ʚ ʯʘʩʪʥʦʩʪʠ ʤʦʞʥʦ ʙʳʣʦ ʫʚʠʜʝʪʴ çʨʘʟʣʦʤè ʠ ʣʝʛʢʦ 

ʩʚʷʟʘʪʴ ʩ ʥʠʤ ʠʩʪʦʯʥʠʢ ʠʣʠ ʧʝʱʝʨʫ [11 ʩʤ. ʨʠʩ. 1.1, 1.2, 1.3]. 

ʅʘ ʜʝʪʘʣʴʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʝ ʋʢʨʘʠʥʳ ʩʦʘʚʪʦʨʳ 

(ʄ.ɺ. ɺʘʥʠʥʘ ʠ ʜʨ., 1993 ʛʦʜʘ) ʩʝʚʝʨʥʝʝ ʉʢʝʣʴʩʢʦʡ ʧʝʱʝʨʳ ʙʳʣʠ ʧʦʢʘʟʘʥʳ ʜʚʘ 

ʩʭʦʜʷʱʠʭʩʷ ʚ ʪʦʯʢʫ ʨʘʟʣʦʤʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʠ ʩʝʚʝʨ-ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ 

ʧʨʦʩʪʠʨʘʥʠʡ. ʆʜʥʘʢʦ ʦʥʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ 

ʉʢʝʣʴʩʢʦʡ ʧʝʱʝʨʳ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤʫ ʧʨʦʩʪʠʨʘʥʠʶ ʩʝʨʠʠ ʉʢʝʣʴʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ 

ʚʜʦʣʴ ʨʫʩʣʘ ʨ. ʋʟʫʥʜʞʠ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʠ çʨʘʟʣʦʤʳè ʥʝ ʠʤʝʣʠ ʨʝʘʣʴʥʦʡ ʘʤʧʣʠʪʫʜʳ, 

ʥʝ ʩʤʝʱʘʣʠ ʛʨʘʥʠʮʳ ʩʪʨʘʪʦʥʦʚ ʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʥʘʧʨʘʚʣʝʥʠʷʤ ʜʚʠʞʝʥʠʡ 

ʦʢʨʘʰʝʥʥʦʡ ʚʦʜʳ, ʚʳʷʚʣʝʥʥʳʤ ʧʨʠ ʠʥʜʠʢʘʪʦʨʥʳʭ ʦʧʳʪʘʭ [7 ʠ ʜʨ.]. 

ʅʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʝ ʋʢʨʘʠʥʳ ʩʨʝʜʥʝʛʦ ʤʘʩʰʪʘʙʘ 2006 ʛʦʜʘ 

ʚ ʨʘʡʦʥʝ ʩʝʣʘ ʈʦʜʥʠʢʦʚʦʝ ʨʘʟʨʳʚʳ ʦʪʩʫʪʩʪʚʫʶʪ [6]. ɺ 1 ʢʠʣʦʤʝʪʨʝ ʩʝʚʝʨʥʝʝ ʧʝʱʝʨʳ 

ʧʦʢʘʟʘʥʦ ʦʢʦʥʯʘʥʠʝ ʚʟʙʨʦʩʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ ʠ ʚ 1 ʢʠʣʦʤʝʪʨʝ ʶʞʥʝʝ 

½ ʙʝʟʘʤʧʣʠʪʫʜʥʳʡ  ʩʙʨʦʩ ʶʛʦ-ʟʘʧʘʜʥʦʛʦ ʥʘʢʣʦʥʘ. ʆʙʘ ʦʥʠ ʥʠʢʘʢ ʥʝ ʤʦʛʣʠ ʚʣʠʷʪʴ ʥʘ 

ʧʦʣʦʞʝʥʠʝ ʉʢʝʣʴʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʧʝʱʝʨʳ, ʧʦʩʢʦʣʴʢʫ ʧʣʦʩʢʦʩʪʠ ʠʭ ʩʤʝʩʪʠʪʝʣʝʡ 

ʥʘʢʣʦʥʝʥʳ ʦʪ ʫʯʘʩʪʢʘ ʵʪʠʭ ʦʙʲʝʢʪʦʚ. ɺʧʦʩʣʝʜʩʪʚʠʠ, ʩʦʛʣʘʩʥʦ ʈʦʩʩʠʡʩʢʠʤ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʢʘʨʪʘʤ ʂʨʳʤʘ, ʤʘʩʰʪʘʙʘ 1:100000, ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʨʘʡʦʥʝ ʩʝʣʘ ʈʦʜʥʠʢʦʚʦʝ ʨʘʟʨʳʚʳ ʦʪʩʫʪʩʪʚʫʶʪ [5].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪʘʭ ʋʢʨʘʠʥʳ ʠ ʈʦʩʩʠʠ, 

ʨʘʟʣʦʤʦʚ ʫ ʉʢʝʣʴʩʢʦʡ ʧʝʱʝʨʳ ʠ ʫ ʠʩʪʦʯʥʠʢʦʚ ʥʝʪ, ʠ ʦʥʠ ʣʠʰʴ ʜʝʢʣʘʨʠʨʫʶʪʩʷ ʚ 

ʘʚʪʦʨʩʢʠʭ ʧʫʙʣʠʢʘʮʠʷʭ. ʅʘʧʨʠʤʝʨ, ʚ ʩʪʘʪʴʝ [2] ʙʳʣʠ ʦʧʠʩʘʥʳ ʜʚʝ ʤʦʜʝʣʠ ʩʪʨʦʝʥʠʷ 

ʨʘʡʦʥʘ. ʇʝʨʚʘʷ ½ ʬʠʢʩʠʩʪʩʢʘʷ, ʨʘʟʣʦʤʥʦ-ʙʣʦʢʦʚʘʷ, ʥʘʟʚʘʥʥʘʷ ʩʦʘʚʪʦʨʘʤʠ 
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çʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʡè, ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʬʠʢʩʠʟʤʘ ʄ.ɺ. ʄʫʨʘʪʦʚʘ. 

ɺʳʜʝʣʝʥʥʳʡ ʠʤ çʖʛʦ-ʟʘʧʘʜʥʳʡ ʩʠʥʢʣʠʥʦʨʠʡè ʚ ʧʨʠʨʦʜʝ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ʇʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʪʘʢʦʡ ʪʝʨʤʠʥ ʦʟʥʘʯʘʝʪ ʩʠʥʢʣʠʥʘʣʴ, ʦʩʣʦʞʥʝʥʥʫʶ ʤʝʣʢʠʤʠ ʩʢʣʘʜʢʘʤʠ, 

ʢʦʪʦʨʦʡ ʥʝʪ. ʃʦʞʥʦʝ ʚʧʝʯʘʪʣʝʥʠʝ ʩʠʥʢʣʠʥʘʣʠ ʩʦʟʜʘʝʪ ʨʘʩʩʤʦʪʨʝʥʠʝ ʢʘʨʪʳ ʙʝʟ ʫʯʝʪʘ 

ʛʦʨʥʦʛʦ ʨʝʣʴʝʬʘ, ʯʪʦ ʭʦʨʦʰʦ ʚʠʜʥʦ ʥʘ ʨʘʟʨʝʟʘʭ [1, 11, 12]. ʆʩʣʦʞʥʝʥʠʝ ʩʠʥʢʣʠʥʦʨʠʷ 

çɹʘʡʜʘʨʩʢʠʤ ʛʨʘʙʝʥʦʤè [2] ʪʘʢʞʝ ʥʝ ʠʤʝʝʪ ʦʩʥʦʚʘʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʩʫʱʝʩʪʚʫʶʪ 

ʦʢʨʫʞʘʶʱʠʝ ʛʨʘʙʝʥ ʩʙʨʦʩʳ. ʀʭ ʥʝʪ ʥʘ ʚʩʝʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ 

ʨʠʩʫʥʢʝ 1 ʩʪʘʪʴʠ [2]. ʇʨʠʥʷʪʘʷ ʩʦʘʚʪʦʨʘʤʠ ʤʦʜʝʣʴ ʩʪʨʦʝʥʠʷ ʧʦ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʝ 

ʄ. ɺ. ɺʘʥʠʥʦʡ ʩ ʧʨʦʩʪʦʡ ʥʦʨʤʘʣʴʥʦʡ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ 

ʶʨʩʢʦ-ʤʝʣʦʚʳʭ ʩʚʠʪ, ʥʝ ʚʝʟʜʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʘʥʥʳʤ ʙʫʨʝʥʠʷ ʠ ʜʝʪʘʣʴʥʳʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʢʘʩʘʝʪʩʷ ʪʦʛʦ, ʯʪʦ ʚ ʨʷʜʝ ʫʯʘʩʪʢʦʚ 

ʥʠʞʥʝʤʝʣʦʚʳʝ ʛʣʠʥʳ ʠ ʧʝʩʯʘʥʠʢʠ ʯʝʨʝʟ ʛʨʘʚʠʛʝʥʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʢʦʥʪʘʢʪʳ ʦʯʝʥʴ 

ʧʦʣʦʛʠʭ ʩʙʨʦʩʦʚ ʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʳʭ ʥʘʜʚʠʛʦʚ ʧʝʨʝʢʨʳʪʳ ʙʦʣʝʝ ʜʨʝʚʥʠʤʠ 

ʠʟʚʝʩʪʥʷʢʘʤʠ ʚʝʨʭʥʝʡ ʶʨʳ [11, 12 ʠ ʜʨ.]. 

ɺʪʦʨʫʶ (ʛʝʦʜʠʥʘʤʠʯʝʩʢʫʶ) ʤʦʜʝʣʴ ʩʪʨʦʝʥʠʷ ʨʘʡʦʥʘ ʩʦʘʚʪʦʨʳ ʩʪʘʪʴʠ [2] ʥʘʟʚʘʣʠ 

çʘʢʢʨʝʮʠʦʥʥʦʡ ʠ ʧʦʢʨʦʚʥʦ-ʥʘʜʚʠʛʦʚʦʡè, ʭʦʪʷ ʘʢʢʨʝʮʠʝʡ ʥʘʟʳʚʘʶʪ ʥʘʨʘʱʠʚʘʥʠʝ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʳ ʟʘ ʩʯʝʪ ʦʩʪʨʦʚʥʳʭ ʜʫʛ ʠ ʪʝʨʨʝʡʥʦʚ, ʦʪʩʫʪʩʪʚʫʶʱʠʭ ʚ 

ɹʘʡʜʘʨʩʢʦʤ ʨʘʡʦʥʝ. ɼʘʣʝʝ ʩʦʘʚʪʦʨʳ ʩʧʫʪʘʣʠ ʧʦ ʚʦʟʨʘʩʪʫ ʠ ʛʝʥʝʟʠʩʫ ʦʧʦʣʟʘʥʠʝ ʩ ʶʛʘ 

ɸʡ-ʇʝʪʨʠʥʩʢʦʛʦ ʠ ʜʨʫʛʠʭ ʠʟʚʝʩʪʥʷʢʦʚʳʭ ʤʘʩʩʠʚʦʚ ʚ ʨʘʥʥʝʤ ʤʝʣʫ ʩ ʠʭ ʥʝʦʛʝʥ-

ʯʝʪʚʝʨʪʠʯʥʳʤ ʰʘʨʴʠʨʦʚʘʥʠʝʤ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ɻʦʨʥʦʛʦ ʂʨʳʤʘ. ʇʦʵʪʦʤʫ, ʦʪʜʘʚʘʷ 

ʜʦʣʞʥʦʝ ʠʭ ʜʝʪʘʣʴʥʳʤ 20-ʣʝʪʥʠʤ ʢʘʨʩʪʦʣʦʛʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʚʦʧʨʦʩʳ 

ʪʝʢʪʦʥʠʢʠ ʚ ʩʪʘʪʴʝ [2] ʦʩʪʘʣʠʩʴ ʥʝʦʙʦʩʥʦʚʘʥʥʳʤʠ. ʉʦʤʥʠʪʝʣʴʥʳʤʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ 

ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʘʚʪʦʨʘʤʠ ʢʨʫʪʳʭ (ʜʦ 60Ü) ʫʛʣʦʚ ʧʘʜʝʥʠʷ ʠʟʚʝʩʪʥʷʢʦʚ. ʇʦ ʜʘʥʥʳʤ 

ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʧʘʜʝʥʠʝ ʠʭ ʚ ʨʘʡʦʥʝ ʧʦʣʦʛʦʝ, 10ï20º [5, 6, 11, 12, 13].  

ʉʦʦʪʥʦʰʝʥʠʝ ʚʝʨʭʥʝʶʨʩʢʠʭ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʛʣʠʥʠʩʪʳʭ ʪʦʣʱ ʥʠʞʥʝʛʦ ʤʝʣʘ ½ 

ʦʜʥʘ ʠʟ ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤ ʪʝʢʪʦʥʠʢʠ ʨʘʡʦʥʘ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʠ ʧʦʥʳʥʝ, ʙʦʣʴʰʠʥʩʪʚʦ 

ʛʝʦʣʦʛʦʚ ʚʩʣʝʜ ʟʘ ʄ.ɺ. ʄʫʨʘʪʦʚʳʤ ʩʯʠʪʘʶʪ, ʯʪʦ ʠʟʚʝʩʪʥʷʢʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʤʝʩʪʝ 

ʩʚʦʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʯʝʨʝʟ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʢʦʥʪʘʢʪ ʧʝʨʝʢʨʳʪʳ ʙʦʣʝʝ ʤʦʣʦʜʳʤʠ 

ʤʝʣʦʚʳʤʠ ʛʣʠʥʘʤʠ [4, 5, 6, 10 ʠ ʤʥ. ʜʨ.]. ʆʜʥʘʢʦ ʨʝʘʣʴʥʳʭ ʥʝʧʨʝʨʳʚʥʳʭ 

ʩʪʨʘʪʦʪʠʧʠʯʝʩʢʠʭ ʨʘʟʨʝʟʦʚ ʟʜʝʩʴ ʥʝʪ. ʅʘ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪʘʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ 

ʛʨʘʥʠʮʳ ʫʢʨʘʰʘʣʠʩʴ ʧʨʦʠʟʚʦʣʴʥʦ ʨʠʩʫʝʤʳʤʠ ʧʨʦʪʠʚʦʨʝʯʠʚʳʤʠ ʠ 

ʙʝʟʜʦʢʘʟʘʪʝʣʴʥʳʤʠ ʩʫʙʚʝʨʪʠʢʘʣʴʥʳʤʠ ʩʝʢʫʱʠʤʠ çʨʘʟʣʦʤʘʤʠè.  

ɺʦ ʚʪʦʨʦʡ (ʩʪʨʫʢʪʫʨʥʦ-ʤʦʙʠʣʠʩʪʩʢʦʡ) ʪʨʘʢʪʦʚʢʝ, ʚʧʝʨʚʳʝ ʚʳʜʚʠʥʫʪʦʡ ʝʱʝ 

ɸ.ʉ. ʄʦʠʩʝʝʚʳʤ ʚ 1935 ʛʦʜʫ, ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʠʟʚʝʩʪʥʷʢʦʚʳʝ ʤʘʩʩʠʚʳ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʤʝʱʝʥʳ ʵʥʜʦʛʝʥʥʳʤʠ ʥʘʜʚʠʛʘʤʠ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʩʪʘʥʮʳ ʰʘʨʴʷʞʘ ʩ 

ʢʦʨʥʝʚʦʡ ʟʦʥʦʡ ʥʘ ʶʛʝ. ʂʦʥʪʘʢʪ ʤʝʞʜʫ ʶʨʩʢʠʤʠ ʠ ʤʝʣʦʚʳʤʠ ʪʦʣʱʘʤʠ ɹʘʡʜʘʨʩʢʦʡ 

ʜʦʣʠʥʳ ʚ ʦʩʥʦʚʥʦʤ ʠʤ ʩʯʠʪʘʣʩʷ ʪʝʢʪʦʥʠʯʝʩʢʠʤ. ʏʝʨʝʟ 50 ʣʝʪ ʵʪʘ ʤʦʜʝʣʴ ʙʳʣʘ 

ʚʦʟʨʦʞʜʝʥʘ ʖ.ɺ. ʂʘʟʘʥʮʝʚʳʤ [13 ʠ ʜʨ.]. ɺ ʝʛʦ ʢʦʥʮʝʧʮʠʠ çʐʘʨʴʷʞʘ ʷʡʣʳè ʚʩʝ 

ʠʟʚʝʩʪʥʷʢʦʚʳʝ ʤʘʩʩʠʚʳ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʣʠʩʴ ʢʘʢ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʦʩʪʘʥʮʳ (ʢʣʠʧʧʳ), 

ʥʘʜʚʠʥʫʪʳʝ ʩ ʶʛʘ ʥʘ ʥʠʞʥʝʤʝʣʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʠ ʧʦʜʩʪʠʣʘʝʤʳʝ ʵʥʜʦʛʝʥʥʳʤʠ 

ʥʘʜʚʠʛʘʤʠ. ʕʪʦ ʦʙʲʷʩʥʷʣʦ ʨʝʘʣʴʥʳʝ ʟʦʥʳ ʙʨʝʢʯʠʨʦʚʘʥʠʷ ʚ ʦʩʥʦʚʘʥʠʠ 

ʧʨʦʢʘʨʩʪʦʚʘʥʥʳʭ ʤʘʩʩʠʚʦʚ, ʢʦʪʦʨʳʝ ʠʛʥʦʨʠʨʦʚʘʣʠ ʩʪʦʨʦʥʥʠʢʠ ʬʠʢʩʠʟʤʘ. ʆʜʥʘʢʦ 

ʪʘʢʦʡ ʤʦʜʝʣʠ ʧʨʦʪʠʚʦʨʝʯʠʣʠ ʤʝʩʪʘʤʠ ʦʙʲʝʢʪʠʚʥʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʫʯʘʩʪʢʠ ʩ 

ʥʦʨʤʘʣʴʥʳʤʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤʠ ʢʦʥʪʘʢʪʘʤʠ ʤʝʞʜʫ ʪʦʣʱʘʤʠ ʚʝʨʭʥʝʡ ʶʨʳ ʠ 
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ʥʠʞʥʝʛʦ ʤʝʣʘ. ɺ ʵʪʦ ʞʝ ʚʨʝʤʷ ʖ.ʉ. ɹʠʩʢʵ ʚʳʜʝʣʠʣ ʚ ɹʘʡʜʘʨʩʢʦʤ ʨʘʡʦʥʝ ʠʥʳʝ 

ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʝ ʵʥʜʦʛʝʥʥʳʝ ʩʙʨʦʩʳ, ʩʜʚʠʛʠ ʠ ʥʘʜʚʠʛʠ ʩ ʩʝʚʝʨʥʳʤʠ ʠ ʶʞʥʳʤʠ 

ʥʘʢʣʦʥʘʤʠ ʩʤʝʩʪʠʪʝʣʝʡ [15]. ʂʘʞʜʘʷ ʠʟ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʤʦʜʝʣʝʡ ʦʙʲʷʩʥʷʣʘ ʥʝ 

ʚʩʝ, ʘ ʣʠʰʴ ʯʘʩʪʴ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʚ, ʠ ʧʦʵʪʦʤʫ ʚʳʟʳʚʘʣʘ ʢʨʠʪʠʢʫ ʦʧʧʦʥʝʥʪʦʚ. 

30 ʣʝʪ ʥʘʟʘʜ ʥʘʤʠ ʙʳʣʘ ʦʙʦʩʥʦʚʘʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʘʷ, ʛʝʦʜʠʥʘʤʠʯʝʩʢʘʷ 

ʤʦʜʝʣʴ ʩʪʨʦʝʥʠʷ ʠ ʵʚʦʣʶʮʠʠ ʂʨʳʤʘ. ɺ ʥʝʡ ʙʳʣʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʨʘʟʥʦʚʝʣʠʢʠʝ 

ʚʝʨʭʥʝʶʨʩʢʠʝ ʠʟʚʝʩʪʥʷʢʦʚʳʝ ʤʘʩʩʠʚʳ ʠʤʝʶʪ ʛʨʘʚʠʪʘʮʠʦʥʥʫʶ ʧʨʠʨʦʜʫ ʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʣʠʩʪʦʣʠʪʳ ʠ ʢʨʫʧʥʳʝ ʦʣʠʩʪʦʧʣʘʢʠ ɻʦʨʥʦʢʨʳʤʩʢʦʡ 

ʦʣʠʩʪʦʩʪʨʦʤʳ, ʩʧʦʣʟʰʠʝ ʩ ʶʛʘ ʚ ʢʦʥʮʝ ʨʘʥʥʝʛʦ ʤʝʣʘ [11 ʠ ʤʥ. ʜʨ.]. ɺ ʢʘʡʥʦʟʦʝ ʦʥʠ 

ʙʳʣʠ ʦʩʣʦʞʥʝʥʳ ʵʥʜʦʛʝʥʥʳʤʠ ʥʘʜʚʠʛʘʤʠ ʚ ʦʩʥʦʚʥʦʤ ʩʝʚʝʨʥʦʛʦ ʥʘʢʣʦʥʘ. ʕʪʦ 

ʧʦʟʚʦʣʠʣʦ ʧʦʥʷʪʴ ʨʘʟʥʳʝ ʪʠʧʳ ʢʦʥʪʘʢʪʦʚ ʚʦ ʚʩʝʭ ʫʯʘʩʪʢʘʭ ɹʘʡʜʘʨʩʢʦʛʦ ʨʘʡʦʥʘ.  

ʆʣʠʩʪʦʩʪʨʦʤʦʚʘʷ ʤʦʜʝʣʴ ʦʙʲʷʩʥʷʝʪ, ʢʘʟʘʣʦʩʴ ʙʳ, ʚʟʘʠʤʦʠʩʢʣʶʯʘʶʱʠʝ ʬʘʢʪʳ. ʂ 

ʥʠʤ ʦʪʥʦʩʷʪʩʷ: ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʥʘʣʝʛʘʥʠʝ ʛʣʠʥ ʧʨʠ çʚʧʘʭʠʚʘʥʠʠè ʚʦ 

ʬʨʦʥʪʘʣʴʥʳʭ ʢʨʘʷʭ ʠʟʚʝʩʪʥʷʢʦʚʳʭ ʤʘʩʩʠʚʦʚ; ʠʥʛʨʝʩʩʠʦʥʥʳʝ ʠ ʩʜʚʠʛʦʚʳʝ ʢʦʥʪʘʢʪʳ 

ʩ ʣʦʢʘʣʴʥʳʤ ʙʨʝʢʯʠʨʦʚʘʥʠʝʤ ʚ ʙʦʢʦʚʳʭ ʢʨʘʷʭ ʦʣʠʩʪʦʣʠʪʦʚ, ʘ ʪʘʢʞʝ ʛʨʘʚʠʛʝʥʥʳʝ 

ʙʨʝʢʯʠʠ ʠ ʟʝʨʢʘʣʘ ʩʢʦʣʴʞʝʥʠʷ ʚ ʦʩʥʦʚʘʥʠʠ ʤʘʩʩʠʚʦʚ. ɺ ʙʦʣʝʝ ʯʝʤ 30-ʠ ʫʯʘʩʪʢʘʭ 

ɻʦʨʥʦʛʦ ʂʨʳʤʘ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʜ ʦʣʠʩʪʦʣʠʪʘʤʠ ʠʟ ʚʝʨʭʥʝʶʨʩʢʠʭ ʠʟʚʝʩʪʥʷʢʦʚ 

ʟʘʣʝʛʘʶʪ ʥʝ ʪʦʣʴʢʦ ʙʦʣʝʝ ʜʨʝʚʥʠʝ ʧʦʨʦʜʳ, ʥʦ ʠ ʙʦʣʝʝ ʤʦʣʦʜʳʝ ʥʠʞʥʝʤʝʣʦʚʳʝ ʛʣʠʥʳ 

[11, 12 ʠ ʜʨ.]. ʂʨʦʤʝ ʪʦʛʦ, ʯʘʩʪʴ ʥʠʞʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʩʤʝʱʘʣʘʩʴ ʩʦʚʤʝʩʪʥʦ ʥʘ 

ʦʧʦʣʟʘʶʱʠʭ ʤʘʩʩʠʚʘʭ ʠ ʣʦʢʘʣʴʥʦ ʠʤʝʝʪ ʥʦʨʤʘʣʴʥʳʝ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʢʦʥʪʘʢʪʳ.  

ʆ ʛʨʘʚʠʛʝʥʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʛʝʥʝʟʠʩʝ ʙʦʣʴʰʠʥʩʪʚʘ ʢʦʥʪʘʢʪʦʚ ʚ ʦʩʥʦʚʘʥʠʠ 

ʚʝʨʭʥʝʶʨʩʢʠʭ ʠʟʚʝʩʪʥʷʢʦʚ ɹʘʡʜʘʨʩʢʦʛʦ ʨʘʡʦʥʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʩʣʝʜʫʶʱʝʝ:  

1. ɺ ʙʘʟʘʣʴʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚʳʭ ʙʨʝʢʯʠʷʭ ʦʪʩʫʪʩʪʚʫʶʪ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʝ 

ʤʠʥʝʨʘʣʳ ʠ ʨʘʟʚʠʪ ʪʦʣʴʢʦ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʡ ʢʘʣʴʮʠʪ ʠ ʣʠʤʦʥʠʪ.  

2. ʅʘ ʟʝʨʢʘʣʘʭ ʩʢʦʣʴʞʝʥʠʷ ʚ ʦʩʥʦʚʘʥʠʠ ʦʣʠʩʪʦʣʠʪʦʚ ʰʪʨʠʭʠ ʠ ʙʦʨʦʟʜʳ 

ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʝ, çʝʨʟʘʶʱʠʝè ʠ ʜʘʞʝ çʟʘʢʨʫʯʝʥʥʳʝè, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ 

ʛʨʘʚʠʛʝʥʥʳʭ ʜʠʩʣʦʢʘʮʠʡ ʩ ʭʘʦʪʠʯʝʩʢʠʤ ʧʝʨʝʤʝʱʝʥʠʝʤ ʠ ʧʦʚʦʨʦʪʘʤʠ ʦʣʠʩʪʦʣʠʪʦʚ. 

3. ʃʦʢʘʣʴʥʦʩʪʴ ʠ ʩʪʨʫʢʪʫʨʥʘʷ ʨʘʟʦʙʱʝʥʥʦʩʪʴ ʢʘʨʙʦʥʘʪʥʳʭ ʤʘʩʩʠʚʦʚ ʚ ʧʣʘʥʝ ʙʝʟ 

ʟʦʥ ʚʳʢʣʠʥʠʚʘʥʠʷ ʠʟʚʝʩʪʥʷʢʦʚ ʤʝʞʜʫ ʥʠʤʠ.  

4. ɺ 5 ʢʤ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ ɹʘʡʜʘʨʩʢʦʡ ʜʦʣʠʥʳ ʧʦʜ ʥʠʞʥʝʤʝʣʦʚʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ ʚʝʨʭʥʝʶʨʩʢʠʝ ʠʟʚʝʩʪʥʷʢʠ ʦʪʩʫʪʩʪʚʫʶʪ, ʠ ʩʨʘʟʫ ʟʘʣʝʛʘʶʪ ʩʨʝʜʥʝʶʨʩʢʠʝ 

ʧʝʩʯʘʥʠʢʠ ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʤʝʣʘʥʞ (ʨʠʩ. 1 ɸ). ɽʱʸ ʜʘʣʝʝ ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ, ʚ 8-ʠ ʢʤ, 

ʚʝʨʭʥʝʶʨʩʢʠʭ ʠʟʚʝʩʪʥʷʢʦʚ ʥʝʪ, ʠ ʧʦʨʦʜʳ ʥʠʞʥʝʛʦ ʤʝʣʘ ʥʝʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʶʪ 

ʪʨʠʘʩ-ʨʘʥʥʝʶʨʩʢʠʡ ʪʘʚʨʠʯʝʩʢʠʡ ʬʣʠʰ. [11, 12].  

5. çʀʥʛʨʝʩʩʠʦʥʥʦʡè ʛʠʧʦʪʝʟʝ ʧʨʠʯʣʝʥʝʥʠʷ ʥʠʞʥʝʤʝʣʦʚʳʭ ʪʦʣʱ ʧʨʦʪʠʚʦʨʝʯʠʪ 

ʦʪʩʫʪʩʪʚʠʝ ʚʦʢʨʫʛ ʤʘʩʩʠʚʦʚ ʩʣʝʜʦʚ ʚʦʣʥʦʧʨʠʙʦʡʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʙʘʟʘʣʴʥʳʭ 

ʢʦʥʛʣʦʤʝʨʘʪʦʚ, ʛʣʠʥʠʩʪʳʡ ʩʦʩʪʘʚ ʥʠʞʥʝʤʝʣʦʚʦʡ ʪʦʣʱʠ ʠ ʜʨʫʛʦʝ [11].  

6. ʖʞʥʝʝ ʠ ʚʦʩʪʦʯʥʝʝ ʉʢʝʣʴʩʢʦʡ ʧʝʱʝʨʳ ʚ ʦʙʥʘʞʝʥʠʷʭ ʧʦʜ ʚʝʨʭʥʝʶʨʩʢʠʤʠ 

ʠʟʚʝʩʪʥʷʢʘʤʠ ʤʝʩʪʘʤʠ ʚʳʷʚʣʝʥʳ ʬʨʘʛʤʝʥʪʳ ʙʦʣʝʝ ʤʦʣʦʜʳʭ ʥʠʞʥʝʤʝʣʦʚʳʭ ʛʣʠʥ. 

ʆʥʠ ʜʦʢʘʟʘʥʳ ʧʦʜ ʛʦʨʘʤʠ ɸʡ-ʇʝʪʨʠ ʠ ɹʦʡʢʘ, ʧʦʜ ʩʢʘʣʦʡ ʃʘʩʧʠ, ʚ ʨʫʩʣʝ ʫʱʝʣʴʷ ʨ. 

ʉʘʨʳ-ʋʟʝʥʴ ʠ ʚ ʜʨʫʛʠʭ ʫʯʘʩʪʢʘʭ. ʏʘʩʪʠʯʥʦ ʵʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1 ɸ ʠ ʧʦʜʨʦʙʥʝʝ - ʚ 

ʬʦʪʦʘʪʣʘʩʝ [12, ʩʪʨ. 16ï28 ʠ 113ï119]. ʆʧʠʩʘʥʠʷ ʩ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʬʘʫʥʦʡ ʨʘʥʥʝʛʦ 

ʤʝʣʘ ʧʨʠʚʝʜʝʥʳ ʚ ʤʦʥʦʛʨʘʬʠʠ [11]. 
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ʈʠʩ. 1. ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʨʘʡʦʥʘ ʉʢʝʣʴʩʢʦʡ ʧʝʱʝʨʳ (ɸ) ʠ ʩʪʨʫʢʪʫʨʥʘʷ ʢʘʨʪʘ 

ʧʦʜʦʰʚʳ ʟʘʢʘʨʩʪʦʚʘʥʥʳʭ ʚʝʨʭʥʝʶʨʩʢʠʭ ʠʟʚʝʩʪʥʷʢʦʚ (ɹ).  

ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ.  

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ɹʘʡʜʘʨʩʢʦʤ ʨʘʡʦʥʝ ʨʘʟʥʦʚʝʣʠʢʠʝ ʤʘʩʩʠʚʳ ʠʟ ʚʝʨʭʥʝʶʨʩʢʠʭ 

ʠʟʚʝʩʪʥʷʢʦʚ ʟʘʣʝʛʘʶʪ ʯʝʨʝʟ ʛʨʘʚʠʛʝʥʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʢʦʥʪʘʢʪʳ ʥʘ ʠ ʚʥʫʪʨʠ ʪʦʣʱ 

ʥʠʞʥʝʛʦ ʤʝʣʘ. ʈʘʟʥʳʝ ʪʠʧʳ ʢʦʥʪʘʢʪʦʚ ʚʦʢʨʫʛ ʜʘʞʝ ʦʜʥʦʛʦ ʤʘʩʩʠʚʘ ʚ 

ʦʣʠʩʪʦʩʪʨʦʤʦʚʦʡ ʢʦʥʮʝʧʮʠʠ ʭʦʨʦʰʦ ʦʙʲʷʩʥʠʤʳ. ɹʦʣʝʝ ʜʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʚʩʝʭ 

ʦʣʠʩʪʦʣʠʪʦʚ ʠ ʦʣʠʩʪʦʧʣʘʢ ʧʨʠʚʝʜʝʥʦ ʚ ʨʘʟʜʝʣʝ 5.1 ʤʦʥʦʛʨʘʬʠʠ [11]. ɸʥʘʣʦʛʠʯʥʦʝ 

ʩʪʨʦʝʥʠʝ ʜʦʢʘʟʘʥʦ ʚ ʰʠʨʦʢʦʡ ʉʘʣʛʠʨʩʢʦʡ ʜʦʣʠʥʝ, ʛʜʝ ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʳʝ 

ʦʪʣʦʞʝʥʠʷ ʥʠʞʥʝʛʦ ʤʝʣʘ ʧʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʜʘʥʥʳʤ ʙʫʨʝʥʠʷ ʟʘʣʝʛʘʶʪ ʩʨʘʟʫ ʥʘ 

ʥʠʞʥʝ-ʩʨʝʜʥʝʶʨʩʢʦʤ ʬʣʠʰʝ ʙʝʟ ʧʨʠʩʫʪʩʪʚʠʷ ʚʝʨʭʥʝʶʨʩʢʠʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʢʦʪʦʨʳʝ 

ʨʘʟʚʠʪʳ ʪʦʣʴʢʦ ʧʦ ʧʝʨʠʬʝʨʠʠ ʰʠʨʦʢʦʡ ʉʘʣʛʠʨʩʢʦʡ ʜʦʣʠʥʳ [1, 11]. 

ʊʝʢʪʦʥʠʢʘ ʚ ʜʦʣʠʥʝ ʨʝʢʠ ʋʟʫʥʞʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʳʚʦʜʫ ʦʙ ʦʙʱʝʤ ʩʪʨʦʝʥʠʠ 

ʨʘʡʦʥʘ. ʅʘʠʙʦʣʝʝ ʜʠʩʢʫʩʩʠʦʥʥʳʤ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʥʝʙʦʣʴʰʦʡ, 800ʭ1500 ʤ, ʚʳʭʦʜ 

ʥʠʞʥʝʤʝʣʦʚʳʭ (ʘʣʴʙʩʢʠʭ) ʛʣʠʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʥʝʦʙʳʯʥʦ ʰʠʨʦʢʦʡ ʢʦʪʣʦʚʠʥʝ ʫ 

ʩʝʣʘ ʂʦʣʭʦʟʥʦʝ. ʆʥ ʦʢʨʫʞʝʥ ʚʳʩʦʢʠʤʠ ʭʦʣʤʘʤʠ ʠʟ ʧʦʣʦʛʦ ʟʘʣʝʛʘʶʱʠʭ 

ʚʝʨʭʥʝʶʨʩʢʠʭ ʠʟʚʝʩʪʥʷʢʦʚ (ʨʠʩ. 2 ɸ, ɹ). ʖʞʥʝʝ ʠ ʩʝʚʝʨʥʝʝ ʨʝʢʘ ʪʝʯʝʪ ʚ ʛʣʫʙʦʢʦʤ 

ʫʱʝʣʴʝ ʠʟ ʪʝʭ ʞʝ ʠʟʚʝʩʪʥʷʢʦʚ (ʨʠʩ. 1). ɺʩʝ ʛʝʦʣʦʛʠ ʫʧʨʦʱʝʥʥʦ ʩʯʠʪʘʣʠ ʠ ʩʯʠʪʘʶʪ, 

ʯʪʦ ʛʣʠʥʳ ʧʝʨʝʢʨʳʚʘʶʪ ʠʟʚʝʩʪʥʷʢʠ. ʆʜʥʘʢʦ ʵʪʦʤʫ ʧʨʦʪʠʚʦʨʝʯʠʪ ʨʷʜ ʬʘʢʪʦʚ.  

ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʦʯʝʥʴ ʛʣʫʙʦʢʠʡ (200ï400 ʤ) ʠ ʢʨʫʪʦʡ ʚʨʝʟ ʜʦʣʠʥʳ ʥʘʜ ʚʳʩʦʢʠʤʠ 

ʦʢʨʫʞʘʶʱʠʤʠ ʛʦʨʘʤʠ (ʪʦʯʥʝʝ ʭʦʣʤʘʤʠ). ʄʘʣʝʥʴʢʦʝ ʣʦʢʘʣʴʥʦʝ ʟʘʤʢʥʫʪʦʝ ʧʦʣʝ, 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠ ʟʘʧʦʣʥʝʥʥʦʝ ʤʦʨʩʢʠʤʠ, ʛʣʠʥʠʩʪʳʤʠ ʪʦʣʱʘʤʠ, ʩʨʝʜʠ 

ʚʦʟʚʳʰʘʶʱʠʭʩʷ ʥʘʜ ʥʠʤ ʭʦʣʤʦʚ ʠʟ ʠʟʚʝʩʪʥʷʢʦʚ, ʚ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝʨʝʘʣʴʥʳʤ.  

ɺʦ-ʚʪʦʨʳʭ, ʚʜʦʣʴ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʛʨʘʥʠʮʳ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʛʣʠʥ ʨʘʟʚʠʪʳ ʥʝ 

ʙʘʟʘʣʴʥʳʝ ʢʦʥʛʣʦʤʝʨʘʪʳ, ʘ ʤʥʦʛʦʤʝʪʨʦʚʘʷ ʣʠʤʦʥʠʪʠʟʠʨʦʚʘʥʥʘʷ ʟʦʥʘ ʙʨʝʢʯʠʡ. ʊʘʢʠʝ 

ʛʨʘʚʠʛʝʥʥʳʝ ʙʨʝʢʯʠʠ ʚ ɻʦʨʥʦʤ ʂʨʳʤʫ ʨʘʟʚʠʪʳ ʧʦʯʪʠ ʧʦʚʩʝʤʝʩʪʥʦ [11]. 

ɺ-ʪʨʝʪʴʠʭ, ʢʘʨʩʪʦʚʳʝ ʠʩʪʦʯʥʠʢʠ, ʧʨʠʫʨʦʯʝʥʳ ʢ ʠʟʚʝʩʪʥʷʢʘʤ ʫ ʩʝʚʝʨʥʦʡ 

ʧʝʨʠʬʝʨʠʠ ʚʳʭʦʜʦʚ ʛʣʠʥ, ʘ ʥʝ ʥʘʦʙʦʨʦʪ, ʢʘʢ ʙʳʣʦ ʙʳ ʧʨʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. 

ʇʦʵʪʦʤʫ ʤʳ ʧʦʣʘʛʘʝʤ, ʯʪʦ ʫ ʩʝʣʘ ʂʦʣʭʦʟʥʦʝ ʨʝʢʘ ʣʦʢʘʣʴʥʦ ʧʨʦʤʳʣʘ ʦʩʥʦʚʘʥʠʝ ɸʡ-

ʇʝʪʨʠʥʩʢʦʛʦ ʦʣʠʩʪʦʧʣʘʢʘ ʠʟ ʧʦʜʩʪʠʣʘʶʱʠʭ ʛʣʠʥʠʩʪʳʭ ʪʦʣʱ ʥʠʞʥʝʛʦ ʤʝʣʘ (ʨʠʩ. 1 ɸ, 

2 ɸ, ɹ). ʂʘʢ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʘʥʘʣʦʛʠʯʥʳʝ ʣʦʢʘʣʴʥʳʝ ʚʳʭʦʜʳ ʛʣʠʥ ʚʦ ʚʨʝʟʘʭ ʨʝʣʴʝʬʘ 
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ʚʳʷʚʣʝʥʳ ʩʝʚʝʨʥʝʝ, ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ ʠ ʚ ʜʨʫʛʠʭ ʤʝʩʪʘʭ (ʨʠʩ. 1), [11]. ʆʢʦʥʯʘʪʝʣʴʥʦʝ 

ʨʝʰʝʥʠʝ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʧʨʦʙʣʝʤʳ ʚʦʟʤʦʞʥʦ ʧʦʩʣʝ ʧʝʨʝʙʫʨʠʚʘʥʠʷ ʚ ʜʦʣʠʥʝ 

ʛʣʠʥʠʩʪʳʭ ʪʦʣʱ ʥʠʞʥʝʛʦ ʤʝʣʘ ʜʦ ʠʭ ʦʩʥʦʚʘʥʠʷ. 

 

 
ʈʠʩ. 2. ɺʚʝʨʭʫ (ɸ, ɹ) - ʩʦʦʪʥʦʰʝʥʠʝ ʚʝʨʭʥʝʶʨʩʢʠʭ ʠʟʚʝʩʪʥʷʢʦʚ J3 ʩ 

ʥʠʞʥʝʤʝʣʦʚʳʤʠ ʛʣʠʥʘʤʠ K1; ʚʥʠʟʫ (ɺ-ɽ) - ʠʩʪʦʯʥʠʢʠ ʠʟ ʙʨʝʢʯʠʨʦʚʘʥʥʳʭ ʚ 

ʦʩʥʦʚʘʥʠʠ ʠʟʚʝʩʪʥʷʢʦʚ.  

ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ 

 

 ʇʝʱʝʨʘ ʋʟʫʥʜʞʘ ʠ ʠʩʪʦʯʥʠʢ ʉʫʫʢ-ʉʫ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʜʚʫʭ ʢʠʣʦʤʝʪʨʘʭ ʢ ʩʝʚʝʨʦ-

ʚʦʩʪʦʢʫ ʦʪ ʩʝʣʘ ʂʦʣʭʦʟʥʦʝ (ʨʠʩ. 2 ɹ). ʅʘʛʣʷʜʥʦʝ ʚʠʜʝʦ ʚʥʫʪʨʠ ʧʝʱʝʨʳ ʜʦʩʪʫʧʥʦ ʥʘ 

ʩʘʡʪʝ https://rutube.ru/video/b4a04aba16fda66b77aab0740d836929/. ʋʟʢʠʡ ʚʭʦʜ ʚ ʥʝʸ 

ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʣʝʚʦʤ ʙʦʨʪʫ ʢʘʥʴʦʥʘ ʥʘʜ ʢʘʧʪʠʨʦʚʘʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʉʫʫʢ-ʉʫ, 

ʢʦʪʦʨʳʡ ʩʯʠʪʘʝʪʩʷ ʠʩʪʦʢʦʤ ʨʝʢʠ ʋʟʫʥʜʞʘ (ʨʠʩ. 3). ɼʣʠʥʘ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦ 

ʙʨʝʢʯʠʨʦʚʘʥʥʦʤʫ ʥʘʧʣʘʩʪʦʚʘʥʠʶ ʧʝʱʝʨʳ ʙʦʣʝʝ 1,5 ʢʤ, ʘʤʧʣʠʪʫʜʘ ʚʩʝʛʦ 20ï30 ʤ ʠ 

ʫʜʣʠʥʝʥʠʝ 1:50ï70. ʇʦʣʦʩʪʴ ʪʘʢʞʝ ʩʚʷʟʘʥʘ ʩ ʩʝʨʠʝʡ ʫʟʢʠʭ ʧʨʦʪʷʞʝʥʥʳʭ ʢʨʫʪʳʭ 

ʪʨʝʱʠʥ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ, ʟʘʚʘʣʝʥʥʳʭ ʛʣʳʙʘʤʠ ʠʟʚʝʩʪʥʷʢʘ. ɺ ʩʠʣʴʥʳʝ 

ʧʘʚʦʜʢʠ ʧʝʱʝʨʘ ʟʘʣʠʚʘʝʪʩʷ ʚʦʜʦʡ, ʠ ʝʸ ʜʥʦ ʤʝʩʪʘʤʠ ʩʧʣʦʰʴ ʧʦʢʨʳʪʦ ʧʦʯʪʠ 

ʥʝʦʢʘʪʘʥʥʳʤʠ ʤʝʣʢʠʤʠ ʦʙʣʦʤʢʘʤʠ ʠʟʚʝʩʪʥʷʢʘ. 

ʀʥʜʠʢʘʪʦʨʥʳʝ ʦʧʳʪʳ [7] ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʚʦʜʘ ʚ ʧʝʱʝʨʫ ʧʦʩʪʫʧʘʝʪ ʩ 

ʛʁʦ-ʚʦʩʪʦʢʘ (ʠʟ ʫʨ. ɹʝʰ-ʊʝʢʥʝ ʙʣʠʟ ʛʦʨʳ ɸʪ-ɹʘʰ ʥʘ ɸʡ-ʇʝʪʨʠʥʩʢʦʤ ʧʣʘʪʦ), ʘ ʪʘʢʞʝ 

ʩ ʶʛʦ-ʶʛʦ-ʚʦʩʪʦʢʘ, ʠʟ ʫʨ. ʊʝʟ-ɹʘʠʨ (ʨʠʩ. 1 ɹ). ʕʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤʫ 

ʧʨʦʩʪʠʨʘʥʠʶ ʧʝʱʝʨʳ, ʥʦ ʭʦʨʦʰʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʢʣʦʥʫ ʧʦʜʦʰʚʳ ʠʟʚʝʩʪʥʷʢʦʚʦʛʦ 

ʤʘʩʩʠʚʘ ʥʘ ʶʞʥʦʤ ʩʢʣʦʥʝ ʋʟʫʥʜʞʠʥʩʢʦʡ ʜʝʧʨʝʩʩʠʠ (ʨʠʩ. 1 ɹ). 

 

https://rutube.ru/video/b4a04aba16fda66b77aab0740d836929/
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ʈʠʩ. 3 ɹʨʝʢʯʠʨʦʚʘʥʥʳʝ ʚʝʨʭʥʝʶʨʩʢʠʝ ʠʟʚʝʩʪʥʷʢʠ ʫ ʠʩʪʦʯʥʠʢʘ ʉʫʫʢ-ʉʫ ʠ ʧʝʱʝʨʳ 

ʋʟʫʥʜʞʘ ʨʷʜʦʤ ʩ ʚʦʜʦʧʘʜʦʤ.  

ʉʦʩʪʘʚʣʝʥʦ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʠʟ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. 

 

ʅʠʞʝ ʠʩʪʦʯʥʠʢʘ ʉʫʫʢ-ʉʫ ʧʦʣʦʛʦ ʟʘʣʝʛʘʶʱʠʝ ʠʟʚʝʩʪʥʷʢʠ ʪʘʢʞʝ ʧʦʩʣʦʡʥʦ 

ʙʨʝʢʯʠʨʦʚʘʥʳ, ʩ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʥʘʜʚʠʛʦʚʳʤʠ ʟʦʥʘʤʠ (ʨʠʩ. 3). ʕʪʦ 

ʢʦʥʪʨʘʩʪʠʨʫʝʪ ʩ ʩʫʙʚʝʨʪʠʢʘʣʴʥʳʤʠ ʪʨʝʱʠʥʘʤʠ ʚʳʰʝ ʠ ʚ ʩʘʤʦʡ ʧʝʱʝʨʝ. ʅʘ ʝʸ ʩʪʝʥʢʘʭ 

ʚʠʜʥʦ, ʯʪʦ ʠʟʚʝʩʪʥʷʢʠ ʙʨʝʢʯʠʨʦʚʘʥʳ ʠ ʦʢʨʘʰʝʥʳ ʚ ʢʨʘʩʥʦ-ʙʫʨʳʡ ʮʚʝʪ. ʇʨʠ ʦʩʤʦʪʨʝ 

ʩʪʝʥ ʧʝʱʝʨʳ ʥʝ ʩʨʘʟʫ ʧʦʥʷʪʥʦ, ʢʘʢ ʨʘʩʧʦʣʦʞʝʥʳ ʙʨʝʢʯʠʠ. ʀʣʠ ʚʝʨʪʠʢʘʣʴʥʦ ʪʦʣʴʢʦ 

ʚʜʦʣʴ ʩʪʝʥ ʛʘʣʝʨʝʠ, ʠʣʠ ʚʩʷ ʧʝʱʝʨʘ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʟʦʥʫ ʙʨʝʢʯʠʡ 

ʩ ʢʨʫʪʳʤʠ ʪʨʝʱʠʥʘʤʠ ʪʦʨʦʰʝʥʠʷ. ʋʯʠʪʳʚʘʷ ʦʙʱʝʝ ʧʦʣʦʛʦʝ ʟʘʣʝʛʘʥʠʝ ʠʟʚʝʩʪʥʷʢʦʚ ʠ 

ʭʦʜʦʚ ʧʝʱʝʨʳ, ʤʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʦʥʘ ʚʩʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʤʦʱʥʦʡ ʟʦʥʝ 

ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʙʨʝʢʯʠʡ. ɺ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʵʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʫʟʢʠʤʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʟʦʥʘʤʠ ʙʨʝʢʯʠʨʦʚʘʥʠʷ ʚ ʦʯʝʥʴ ʧʣʦʪʥʦʤ ʚʝʨʭʥʝʶʨʩʢʦʤ ʠʟʚʝʩʪʥʷʢʝ 

(ʨʠʩ. 3 ʚʝʨʭʥʝʝ ʬʦʪʦ). ɸʥʘʣʦʛʠʯʥʳʝ ʨʘʟʜʨʦʙʣʝʥʥʳʝ ʧʦʨʦʜʳ ʨʘʟʚʠʪʳ ʚ ʦʩʥʦʚʘʥʠʠ 

ʤʥʦʛʠʭ ʦʣʠʩʪʦʣʠʪʦʚ ɻʦʨʥʦʛʦ ʂʨʳʤʘ. ʆʥʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʙʣʠʟʢʦʤ ʟʘʣʝʛʘʥʠʠ 

ʧʦʜʩʪʠʣʘʶʱʠʭ ʥʠʞʥʝʤʝʣʦʚʳʭ ʛʣʠʥ ʩ ʦʢʠʩʣʷʶʱʠʤʠʩʷ ʩʠʜʝʨʠʪʘʤʠ. ʀʟ ʚʳʰʝ 

ʦʧʠʩʘʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʝʱʝʨʘ ʋʟʫʥʜʞʘ ʦʙʨʘʟʦʚʘʥʘ ʧʦ ʩʝʨʠʠ 

ʥʝʙʦʣʴʰʠʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʪʨʝʱʠʥ ʪʦʨʦʰʝʥʠʷ ʥʘʜ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʟʦʥʦʡ 

ʙʨʝʢʯʠʨʦʚʘʥʠʷ ʚ ʦʩʥʦʚʘʥʠʠ ʦʣʠʩʪʦʣʠʪʘ ʠʟ ʚʝʨʭʥʝʶʨʩʢʠʭ ʠʟʚʝʩʪʥʷʢʦʚ.  

ɺ 300 ʤʝʪʨʘʭ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ ʚ ʘʥʘʣʦʛʠʯʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ ʚ ʨʫʩʣʝ 

ʦʚʨʘʛʘ ʊʦʧʰʘʥʘʨ ʨʘʩʧʦʣʦʞʝʥʘ ʧʦʭʦʞʘʷ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʧʝʱʝʨʘ ʊʘʨ-ʏʦʢʨʘʢ-ʂʦʙʘ 

ʠ ʩʚʷʟʘʥʥʳʡ ʩ ʥʝʡ ʠʩʪʦʯʥʠʢ (ʨʠʩ. 2 ɸ). ɼʣʠʥʘ ʝʸ ʫʟʢʦʛʦ ʭʦʜʘ 52 ʤʝʪʨʘ ʠ ʘʤʧʣʠʪʫʜʘ 

ʚʩʝʛʦ 3 ʤʝʪʨʘ. ʇʦʣʦʩʪʴ ʪʦʞʝ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʟʦʥʝ ʩʫʙʧʦʩʣʦʡʥʦʛʦ ʙʨʝʢʯʠʨʦʚʘʥʠʷ ʥʘ 

ʢʦʥʪʘʢʪʝ ʪʠʪʦʥʩʢʠʭ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʧʦʜʩʪʠʣʘʶʱʠʭ ʛʣʠʥʠʩʪʦ-ʪʝʨʨʠʛʝʥʥʦ-ʤʝʨʛʝʣʠʩʪʳʭ 

ʦʪʣʦʞʝʥʠʡ ʢʠʤʝʨʠʜʞʘ ʠʣʠ ʥʠʞʥʝʛʦ ʤʝʣʘ.  

ʊʝʢʪʦʥʠʯʝʩʢʘʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʉʢʝʣʴʩʢʦʛʦ ʚʦʢʣʶʟʘ ʠ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʙʣʠʟʠ 

ʠʩʪʦʯʥʠʢʦʚ ʫ ʩʝʣʘ ʈʦʜʥʠʢʦʚʦʝ ʧʦʥʠʤʘʝʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ. ɺʩʝ ʦʥʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ 
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ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨ. ʋʟʫʥʜʞʠ, ʚʳʰʝ ʘʚʪʦʜʦʨʦʞʥʦʛʦ ʤʦʩʪʘ. ʋ ʜʦʨʦʛʠ ʠ ʥʘ ʩʢʣʦʥʘʭ ʛʦʨʳ 

ʂʫʨʪ-ʂʘʷ ʦʙʥʘʞʝʥʳ ʩʨʝʜʥʝ-ʪʦʣʩʪʦʩʣʦʠʩʪʳʝ ʠʟʚʝʩʪʥʷʢʠ, ʥʘʢʣʦʥʝʥʥʳʝ ʥʘ ʩʝʚʝʨʦ-

ʟʘʧʘʜ ʧʦʜ ʫʛʣʘʤʠ 10ï20Ü (ʨʠʩ. 1, 2 ɸ. ɹ). ɺ ʦʩʥʦʚʘʥʠʠ ʥʝʥʘʨʫʰʝʥʥʦʡ ʤʦʥʦʢʣʠʥʘʣʠ ʫ 

ʜʦʨʦʛʠ ʦʙʥʘʞʝʥʘ ʧʦʣʦʛʘʷ ʟʦʥʘ ʜʨʦʙʣʝʥʠʷ ʪʦʣʱʠʥʦʡ 2ï5 ʤ. ʆʥʘ ʩʦʩʪʦʠʪ ʠʟ ʨʘʟʚʘʣʦʚ 

ʠʟʦʤʝʪʨʠʯʥʳʭ, ʥʝ ʦʢʘʪʘʥʥʳʭ ʛʣʳʙ ʠʟʚʝʩʪʥʷʢʦʚ, ʨʘʟʤʝʨʘʤʠ ʜʦ 1ï2 ʤʝʪʨʦʚ. ʄʘʪʨʠʢʩ 

ʙʨʝʢʯʠʠ ʩʣʦʞʝʥ ʠʟʚʝʩʪʥʷʢʦʚʦʡ ʜʨʝʩʚʦʡ ʠ ʧʨʦʧʠʪʘʥ ʣʠʤʦʥʠʪʦʤ, ʧʨʠʜʘʶʱʠʤ ʝʡ 

ʢʨʘʩʥʦ-ʙʫʨʳʡ ʮʚʝʪ (ʨʠʩ. 2 ɺ, ɻ). ɺʳʰʝ ʥʘ ʩʢʣʦʥʘʭ ʜʦ ʚʝʨʰʠʥʳ ʛ. ʂʫʨʪ-ʂʘʷ ʚ ʩʝʨʳʭ 

ʠʟʚʝʩʪʥʷʢʘʭ ʙʨʝʢʯʠʨʦʚʘʥʠʝ ʠ ʣʠʤʦʥʠʪʠʟʘʮʠʷ ʦʪʩʫʪʩʪʚʫʶʪ. ʂʘʢ ʠ ʚʦ ʤʥʦʛʠʭ ʜʨʫʛʠʭ 

ʫʯʘʩʪʢʘʭ ɻʦʨʥʦʛʦ ʂʨʳʤʘ, ʢʨʘʩʥʦ-ʙʫʨʘʷ ʦʢʨʘʩʢʘ ʤʘʪʨʠʢʩʘ ʙʨʝʢʯʠʡ ʠ ʩʘʤʠʭ ʛʣʳʙ 

ʠʟʚʝʩʪʥʷʢʦʚ ʚ ʦʩʥʦʚʘʥʠʠ ʦʣʠʩʪʦʣʠʪʦʚ ʥʘʤʠ ʦʙʲʷʩʥʷʝʪʩʷ ʘʥʦʤʘʣʴʥʦʡ ʧʨʦʧʠʪʢʦʡ 

ʚʪʦʨʠʯʥʳʤ ʣʠʤʦʥʠʪʦʤ. ʆʥ ʦʙʨʘʟʦʚʘʣʩʷ ʧʨʠ ʧʨʦʤʳʚʝ ʚʦʜʦʡ ʠ ʦʢʠʩʣʝʥʠʠ 

ʩʠʜʝʨʠʪʦʚʳʭ ʢʦʥʢʨʝʮʠʡ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʧʦʜʩʪʠʣʘʶʱʠʭ ʥʠʞʥʝʤʝʣʦʚʳʭ ʛʣʠʥʘʭ [1, 

11].  

ɺʳʰʝ ʪʝʯʝʥʠʷ ʦʪ ʤʦʩʪʘ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨʝʢʠ ʋʟʫʥʜʞʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 400 

ʤʝʪʨʦʚ ʨʘʩʧʦʣʦʞʝʥʳ 10 ʥʝʙʦʣʴʰʠʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʜʚʘ ʢʨʫʧʥʳʭ ʚʦʢʣʶʟʘ ½ ʉʢʝʣʴʩʢʠʡ 

ʠ ʠʩʪʦʯʥʠʢ-ʧʝʱʝʨʘ ʏʸʨʥʘʷ. ʧʨʦʙʣʝʤʘʪʠʯʥʦ ʥʘʟʳʚʘʝʤʘʷ çʠʩʪʦʢ ʨʝʢʠ ʏʸʨʥʦʡè (ʨʠʩ. 2 

ɸ, ɽ). ʇʦʷʩʥʠʤ ʧʨʦʙʣʝʤʫ. ʀʩʪʦʢʠ ʨʝʢʠ ʏʸʨʥʦʡ ʪʨʘʜʠʮʠʦʥʥʦ ʠ ʧʦʥʳʥʝ ʥʝʧʨʘʚʠʣʴʥʦ 

ʩʯʠʪʘʶʪʩʷ ʦʪ ʦʜʥʦʠʤʝʥʥʦʛʦ ʚʦʢʣʶʟʘ. ʆʜʥʘʢʦ ʦʥ ʥʘʭʦʜʠʪʩʷ ʚʙʣʠʟʠ ʨʫʩʣʘ, ʚ ʜʦʣʠʥʝ 

ʋʟʫʥʜʞʠ. ʇʦ ʧʨʘʚʠʣʘʤ ʛʝʦʛʨʘʬʠʠ ʦʜʥʘ ʠ ʪʘ ʞʝ ʨʝʢʘ ʥʝ ʤʦʞʝʪ ʥʠʞʝ ʚʦʢʣʶʟʘ ʚʩʝʛʦ ʥʘ 

ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʤʝʪʨʦʚ ʜʦ ʚʧʘʜʝʥʠʷ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʥʘʟʳʚʘʪʴʩʷ ʨʝʢʦʡ ʏʸʨʥʦʡ. 

ʊʘʢʞʝ ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʨʝʢʘ ʅʝʚʘ ʥʘʯʠʥʘʝʪʩʷ ʠʟ ʃʘʜʦʞʩʢʦʛʦ ʦʟʝʨʘ, ʪʘʢ ʠ ʨʝʢʫ ʏʝʨʥʫʶ 

ʩʣʝʜʫʝʪ ʥʘʯʠʥʘʪʴ ʦʪ ʧʣʦʪʠʥʳ ʏʝʨʥʦʨʝʯʝʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʘ ʥʝ ʦʪ ʩʦʪʝʥ ʤʝʪʨʦʚ 

ʨʫʩʣʘ ʨʝʢʠ ʋʟʫʥʜʞʠ, ʚʧʘʜʘʶʱʝʡ ʚ ʵʪʦ ʦʟʝʨʦ ʠ ʧʦʪʦʤ ʩʥʦʚʘ ʧʦʷʚʣʷʶʱʝʡʩʷ.  

ʄʝʣʢʠʝ ʠʩʪʦʯʥʠʢʠ ʙʣʠʟ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʦʢʣʶʟʦʚ ʧʝʨʝʩʳʭʘʶʪ ʚ ʤʝʞʝʥʴ, ʘ ʚ 

ʧʘʚʦʜʢʠ ʠʤʝʶʪ ʥʝʩʢʦʣʴʢʦ ʛʨʠʬʦʥʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʦʪ ʨʫʩʣʘ ʨʝʢʠ ʜʦ ʦʩʥʦʚʘʥʠʷ 

ʢʦʨʝʥʥʦʛʦ ʩʢʣʦʥʘ. ɺʦʜʘ ʚ ʥʠʭ ʚʳʭʦʜʠʪ ʥʘʧʦʨʥʳʤʠ ʪʦʯʝʯʥʳʤʠ ʩʪʨʫʷʤʠ ʠʟ ʪʨʝʱʠʥ ʚ 

ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʞʝʣʝʟʝʥʥʦʡ ʟʦʥʝ ʙʨʝʢʯʠʡ (ʨʠʩ. 2 ɻ), ʘ ʪʘʢʞʝ ʠʟ ʦʙʥʘʞʝʥʥʳʭ 

ʫʟʢʠʭ ʢʘʨʩʪʦʚʳʭ ʧʦʣʦʩʪʝʡ, ʧʨʦʤʳʪʳʭ ʧʦ ʩʫʙʚʝʨʪʠʢʘʣʴʥʳʤ ʠ ʢʨʫʪʦ ʥʘʢʣʦʥʥʳʤ 

ʪʨʝʱʠʥʘʤ. ɺ ʦʙʥʘʞʝʥʠʷʭ ʚʠʜʥʦ, ʯʪʦ ʵʪʠ ʜʠʘʢʣʘʟʳ ʥʝ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʚ ʟʘʣʝʛʘʶʱʠʭ 

ʚʳʰʝ ʥʝ ʪʨʝʱʠʥʦʚʘʪʳʭ ʧʣʘʩʪʘʭ ʠʟʚʝʩʪʥʷʢʘ. ʊʘʢʫʶ ʤʦʜʝʣʴ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʫʤʝʥʴʰʝʥʥʫʶ ʢʦʧʠʶ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʢʘʨʩʪʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ (ʚʦʢʣʶʟʦʚ), ʚ ʪʦʤ ʯʠʩʣʝ 

ʠ ʚ ʉʢʝʣʴʩʢʦʡ ʠ ʏʸʨʥʦʡ ʧʝʱʝʨʘʭ. ʋʪʚʝʨʞʜʝʥʠʷ, ʯʪʦ ʚʦʢʣʶʟʳ ʩʚʷʟʘʥʳ ʩ 

çʚʝʨʪʠʢʘʣʴʥʳʤ ʨʘʟʣʦʤʦʤè ʠ ʟʜʝʩʴ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʩʥʦʚʘʥʠʡ ʥʝ ʠʤʝʶʪ.  

ʉʪʨʦʝʥʠʝ ʧʝʱʝʨʳ-ʠʩʪʦʯʥʠʢʘ ʏʸʨʥʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʠʩʘʥʥʦʡ ʚʳʰʝ ʤʦʜʝʣʠ. 

ʉʦʛʣʘʩʥʦ https://speleoatlas.ru/export/cave_pdf.php?cave_id=5200, ʉʢʝʣʴʩʢʠʡ ʠ ʏʸʨʥʳʡ 

ʠʩʪʦʯʥʠʢʠ ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʩʳʭʘʶʪ ʨʘʟ ʚ 10ï20 ʣʝʪ. ʉʧʝʣʝʦʣʦʛʘʤʠ ʂʨʳʤʘ ʚ ʧʦʣʦʩʪʠ 

ʚʦʢʣʶʟʘ ʠ ʧʦʙʣʠʟʦʩʪʠ ʨʘʩʢʦʧʘʤʠ ʚʳʷʚʣʝʥʘ ʠ ʟʘʢʘʨʪʠʨʦʚʘʥʘ ʦʙʳʯʥʦ ʟʘʪʦʧʣʝʥʥʘʷ 

ʚʦʜʦʡ ʧʝʱʝʨʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ. ɼʣʠʥʘ ʝʸ ʥʘ ʘʧʨʝʣʴ 2025 ʛʦʜʘ 

ʩʦʩʪʘʚʣʷʝʪ 1260 ʤ. ɺʝʨʪʠʢʘʣʴʥʳʡ ʧʝʨʝʧʘʜ ½ 35 ʤ. ʉʦʦʪʥʦʰʝʥʠʝ ʜʣʠʥʳ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʭʦʜʦʚ ʢ ʚʳʩʦʪʝ ʩʦʩʪʘʚʣʷʝʪ 1:36. ʇʦʣʦʩʪʴ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦʡ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʙʱʠʡ ʥʘʢʣʦʥ ʚʤʝʱʘʶʱʠʭ ʠʟʚʝʩʪʥʷʢʦʚ ʚ 20Ü. 

ʅʝʙʦʣʴʰʠʝ ʚʝʨʪʠʢʘʣʴʥʳʝ ʧʝʨʝʧʘʜʳ ʠ ʩʠʬʦʥʳ ʚ ʧʝʱʝʨʝ ʩʚʷʟʘʥʳ ʩ ʥʝʨʦʚʥʦʩʪʴʶ 

ʧʦʜʦʰʚʳ ʦʣʠʩʪʦʣʠʪʘ. ɺʩʝ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ 

ʯʘʩʪʠ ʋʟʫʥʜʞʠʥʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʨʝʣʴʝʬʘ ʧʦʜʦʰʚʳ ʤʘʩʩʠʚʘ (ʨʠʩ. 1 ɹ).  

https://speleoatlas.ru/export/cave_pdf.php?cave_id=5200
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ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʝʱʝʨʝ ʏʸʨʥʦʡ ʦʪʤʝʯʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʥʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʚ ʚʠʜʝ ʛʣʠʥʳ ʠ ʧʝʩʢʘ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʧʦʜʩʪʠʣʘʶʱʠʭ 

ʥʠʞʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ. ɺʳʷʚʣʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʪʨʫʜʥʦ ʨʘʟʙʠʨʘʝʤʳʝ ʟʘʚʘʣʳ 

ʠʟ ʨʘʟʥʦʚʝʣʠʢʠʭ ʛʣʳʙ ʠʟʚʝʩʪʥʷʢʦʚ. ɸʥʘʣʦʛʠʯʥʳʝ ʛʣʳʙʳ ʨʘʟʚʠʪʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚ 

ʦʙʥʘʞʝʥʠʷʭ ʵʪʦʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʟʦʥʳ ʙʨʝʢʯʠʨʦʚʘʥʠʷ (ʨʠʩ. 2 ɺ, ɻ). 

çʈʘʟʣʦʤʳ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷè, ʜʝʢʣʘʨʠʨʫʝʤʳʝ ʧʨʠ ʦʧʠʩʘʥʠʷʭ ʧʝʱʝʨʳ, 

ʦʪʩʫʪʩʪʚʫʶʪ ʥʘ ʚʩʝʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪʘʭ. ʆʪʩʫʪʩʪʚʠʝ ʨʘʟʨʳʚʦʚ ʚʠʜʥʦ ʚ 

ʤʦʥʦʢʣʠʥʘʣʴʥʦʡ ʪʦʣʱʝ ʥʘ ʩʢʣʦʥʘʭ ʛʦʨʳ (ʧʨʘʚʠʣʴʥʝʝ ʭʦʣʤʘ) ʂʫʪʫʨ-ʂʘʷ (ʨʠʩ. 2 ɸ). 

ɸʥʘʣʠʟ ʧʣʘʥʘ ʠ ʨʘʟʨʝʟʦʚ ʧʝʱʝʨʳ ʏʸʨʥʦʡ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʉʧʝʣʝʦʘʪʣʘʩʝ 2017 ʛʦʜʘ 

(https://speleoatlas.ru/caves/skelskaya-4928/), ʧʦʟʚʦʣʷʝʪ ʩʯʠʪʘʪʴ, ʯʪʦ ʦʥʘ ʨʘʩʧʦʣʦʞʝʥʘ 

ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʟʦʥʝ ʙʨʝʢʯʠʡ, ʧʨʦʤʳʪʦʡ ʧʦ ʭʘʦʪʠʯʝʩʢʠʤ ʪʨʝʱʠʥʘʤ ʪʦʨʦʰʝʥʠʷ, ʚ 

ʧʦʜʦʰʚʝ ʠʟʚʝʩʪʥʷʢʦʚʦʛʦ ʤʘʩʩʠʚʘ, ʢʦʪʦʨʳʝ ʥʝ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʚʳʰʝ ʚ ʧʣʘʩʪʘʭ 

ʪʦʣʩʪʦʩʣʦʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ. ʅʠʞʝ ʟʘʣʝʛʘʝʪ ʚʦʜʦʫʧʦʨ ʠʟ ʙʦʣʝʝ ʤʦʣʦʜʳʭ ʛʣʠʥʠʩʪʳʭ-

ʧʝʩʯʘʥʳʭ ʦʪʣʦʞʝʥʠʡ ʥʠʞʥʝʛʦ ʤʝʣʘ. ɺ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʦʜʝʣʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ 

ʧʝʨʝʢʨʳʪʠʷ ʠʟʚʝʩʪʥʷʢʦʚ ʛʣʠʥʘʤʠ, ʥʠʞʝ ʧʝʱʝʨʳ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʥʝʥʘʨʫʰʝʥʥʳʡ 

ʢʦʤʧʣʝʢʩ ʟʘʢʘʨʩʪʦʚʘʥʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ. ʕʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʦʛʨʦʤʥʦʤʫ ʜʝʙʠʪʫ ʜʚʫʭ 

ʚʦʢʣʶʟʦʚ ʠ ʤʝʣʢʠʭ ʠʩʪʦʯʥʠʢʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʚʜʦʣʴ ʛʨʘʥʠʮʳ, 

ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʚʦʜʦʫʧʦʨʥʳʭ ʧʦʨʦʜ.  

ʇʦʜʯʝʨʢʥʝʤ, ʯʪʦ ʠʟʚʝʩʪʥʷʢʠ ʧʦʜ ʭʦʣʤʦʤ ʂʫʪʫʨ-ʂʘʷ ʟʘʣʝʛʘʶʪ ʥʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦ, 

ʘ ʩ ʥʘʢʣʦʥʦʤ ʚ 10ï20Ü ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜ (ʨʠʩ. 2 ɸ). ʉʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ 

ʧʝʱʝʨʳ, ʚʳʷʚʣʝʥʥʦʝ ʩʧʝʣʝʦʣʦʛʘʤʠ ʧʨʠ ʢʘʨʪʠʨʦʚʘʥʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʳʷʚʣʝʥʥʦʤʫ 

ʥʘʤʠ ʥʘʢʣʦʥʫ ʨʝʣʴʝʬʘ ʧʦʜʦʰʚʳ ʠʟʚʝʩʪʥʷʢʦʚ ʦʪ ʛʦʨʳ ɸʡ-ʇʝʪʨʠ, ʘ ʪʘʢʞʝ 

ʠʥʜʠʢʘʪʦʨʥʳʤ ʦʧʳʪʘʤ (ʨʠʩ. 1 ɹ). ɺ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʚʦʜʘ 

ʧʦ ʢʘʨʩʪʦʚʳʤ ʧʦʣʦʩʪʷʤ ʜʦʣʞʥʘ ʙʳʣʘ ʙʳ ʫʭʦʜʠʪʴ ʥʠʞʝ ʠ ʨʘʟʛʨʫʞʘʪʴʩʷ ʜʘʣʝʢʦ ʥʘ ʶʛʦ-

ʟʘʧʘʜʝ ʚ ʩʫʙʘʢʚʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʤʳʩʘ ɸʡʷ, ʯʪʦ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʨʘʩʩʤʦʪʨʝʥʠʷ ʩʪʨʦʝʥʠʷ ʫ ʉʢʝʣʴʩʢʦʛʦ, ʏʝʨʥʦʛʦ ʠ ʜʨʫʛʠʭ 

ʠʩʪʦʯʥʠʢʦʚ ʙʣʠʟ ʩʝʣʘ ʈʦʜʥʠʢʦʚʦʝ, ʦʪʤʝʪʠʤ, ʯʪʦ ʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʘʥʘʣʦʛʦʤ ʷʚʣʷʝʪʩʷ 

ɸʷʥʩʢʠʡ ʚʦʢʣʶʟ ʥʘ ʩʝʚʝʨʝ ʏʘʪʳʨʜʘʛʩʢʦʛʦ ʦʣʠʩʪʦʧʣʘʢʘ. ʆʥ ʣʫʯʰʝ ʦʙʥʘʞʝʥ ʠ 

ʙʫʨʝʥʠʝʤ ʪʘʤ ʜʦʢʘʟʘʥʦ ʥʘʣʠʯʠʝ ʧʦʜ ʚʝʨʭʥʝʶʨʩʢʠʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʚʦʜʦʫʧʦʨʘ ʠʟ 

ʙʦʣʝʝ ʤʦʣʦʜʳʭ ʥʠʞʥʝʤʝʣʦʚʳʭ ʛʣʠʥ [1, 11]. ɸʥʘʣʦʛʠʯʥʦʝ ʩʪʨʦʝʥʠʝ ʚʳʷʚʣʝʥʦ ʥʘʤʠ ʠ 

ʜʣʷ ʢʨʫʧʥʝʡʰʝʛʦ ʚ ʂʨʳʤʫ ʚʦʢʣʶʟʘ ʂʘʨʘ-ʉʫ-ɹʘʰʠ [1].  

ʉʢʝʣʴʩʢʘʷ ʧʝʱʝʨʘ ʠ ʵʣʝʤʝʥʪʳ ʝʸ ʪʝʢʪʦʥʠʢʠ ʚ ʧʫʙʣʠʢʘʮʠʷʭ ʦʧʠʩʘʥʳ 

ʧʨʦʪʠʚʦʨʝʯʠʚʦ. ʌʦʨʤʘ ʧʦʣʦʩʪʠ ʜʦʩʪʘʪʦʯʥʦ ʜʝʪʘʣʴʥʦ ʠʟʫʯʝʥʘ ʠ ʧʨʠʚʝʜʝʥʘ ʚ ʨʘʙʦʪʘʭ 

[2, 3, 7, 8, 10 ʠ ʜʨ.], ʘ ʪʘʢʞʝ ʦʧʫʙʣʠʢʦʚʘʥʘ ʥʘ ʩʘʡʪʝ ʉʧʝʣʝʦʘʪʣʘʩé, 2017.  ɼʝʪʘʣʴʥʳʡ 

ʧʣʘʥ ʢʘʨʩʪʦʚʦʡ ʧʦʣʦʩʪʠ ʧʦʢʘʟʘʥ ʚʚʝʨʭʫ ʥʘ (ʨʠʩ. 4). 

ɺ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʥʘʫʯʥʳʭ, ʧʦʧʫʣʷʨʥʳʭ ʠ ʩʧʨʘʚʦʯʥʳʭ ʧʫʙʣʠʢʘʮʠʷʭ 

ʫʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ ʉʢʝʣʴʩʢʘʷ ʧʝʱʝʨʘ ʟʘʣʦʞʝʥʘ çʧʦ ʨʘʟʣʦʤʘʤè. ʇʨʠʚʝʜʝʤ ʥʝʩʢʦʣʴʢʦ 

ʧʨʠʤʝʨʦʚ ʪʘʢʠʭ ʜʝʢʣʘʨʘʮʠʡ: çʉʢʝʣʴʩʢʘʷ ʧʝʱʝʨʘ ʦʙʨʘʟʦʚʘʣʘʩʴé ʚʩʣʝʜʩʪʚʠʝ 

ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʟʣʦʤʘè, çʇʝʱʝʨʘ ʧʦʷʚʠʣʘʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʟʣʦʤʘ, 

ʢʦʪʦʨʳʡ ʧʨʦʠʟʦʰʝʣ ʚ ʚʝʨʭʥʝʶʨʩʢʠʡ ʧʝʨʠʦʜè, çʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʦʠʩʭʦʞʜʝʥʠʝ 

ʧʫʩʪʦʪ ï ʩʣʝʜʩʪʚʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʨʘʟʣʦʤʦʚ, ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 670 ʤè, çʆʙʱʘʷ ʜʣʠʥʘ 

ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʟʣʦʤʘ, ʚ ʢʦʪʦʨʦʤ ʦʙʨʘʟʦʚʘʣʘʩʴ ʉʢʝʣʴʩʢʘʷ ʧʝʱʝʨʘ, ʦʢʦʣʦ 40 

ʢʠʣʦʤʝʪʨʦʚè, çʇʦʣʦʩʪʴ, ʦʙʨʘʟʦʚʘʥʘ ʧʨʠ ʨʘʩʢʨʳʪʠʠ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʥʘʨʫʰʝʥʠʷéè, 

çʇʨʦʡʪʠ ʚʚʝʨʭ 300 ʤ ʠ ʫʚʠʜʝʪʴ ʨʘʟʣʦʤè, çʇʝʱʝʨʘ ʦʙʨʘʟʦʚʘʥʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 

https://speleoatlas.ru/caves/skelskaya-4928/
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ʧʝʨʝʩʝʯʝʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʨʘʟʣʦʤʦʚè, ʠ ʪ. ʜ.. (https://travelask.ru/russia/krym/vsyo-

pro-skelskuyu-pescheru-v-krymu, https://speleoatlas.ru/caves/skelskaya-4928/, 

https://dzen.ru/a/X8IMcznqtldNebJd, https://ru.wikipedia.org/wiki/ʉʢʝʣʴʩʢʘʷ_ʧʝʱʝʨʘ, 

https://dzen.ru/a/ZzOT_x5EFw9FS0Kn 

https://dzen.ru/video/watch/638a37ab20118b692e01c632?f=d2d ʠ ʜʨ.). 

 

 
ʈʠʩ. 4. ɺʚʝʨʭʫ ʧʣʘʥ ʉʢʝʣʴʩʢʦʡ ʧʝʱʝʨʳ ʚ ʘʚʪʦʨʩʢʦʡ ʢʦʤʧʦʥʦʚʢʝ (ʩ ʩʘʡʪʘ 

ʉʧʝʣʝʦʘʪʣʘʩé, 2017 ʛ.); ʚʥʠʟʫ ï ʚʭʦʜ ʚ ʧʝʱʝʨʫ ʚ ʤʝʞʝʥʴ ʠ ʚ ʧʘʚʦʜʦʢ ʠʶʥʷ 2011 ʛ.  

ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ.  

 

ɺ ʘʥʛʣʦʷʟʳʯʥʦʡ ʩʪʘʪʴʝ 2021 ʛʦʜʘ 9 ʩʦʘʚʪʦʨʦʚ ʚʳʜʝʣʠʣʠ ʚ ɹʘʡʜʘʨʩʢʦʡ ʜʦʣʠʥʝ 4 

ʛʨʫʧʧ r ʚʦʜ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʯʝʤ ʥʝ ʦʙʦʩʥʦʚʘʥʥʳʤʠ çʨʝʛʠʦʥʘʣʴʥʳʤʠ ʟʦʥʘʤʠ 

ʨʘʟʣʦʤʦʚè, ʢʦʪʦʨʳʝ ʦʪʩʫʪʩʪʚʫʶʪ ʥʘ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪʘʭ ʠ ʥʘ ʠʭ ʞʝ ʨʠʩʫʥʢʝ 1 [9]. 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʩʪʘʪʴ ʁʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʦ ʛʠʜʨʦʛʝʦʣʦʛʠʠ ʠ ʧʠʪʴʝʚʳʭ ʚʦʜʘʭ, 

ʜʣʷ ʛʦʨʦʜʘ ʉʝʚʘʩʪʦʧʦʣ,̫ ʥʝʜʦʧʫʩʪʠʤʦ ʧʫʙʣʠʢʦʚʘʪʴ ʥʘ ʷʟʳʢʝ ʥʝʜʨʫʞʝʩʪʚʝʥʥʳʭ ʩʪʨʘʥ, 

ʢʦʪʦʨʳʝ 11 ʣʝʪ ʦʪʨʠʮʘʶʪ ʩʪʘʪʫʩ ʂʨʳʤʘ ʠ ʝʛʦ ʚʦʩʩʦʝʜʠʥʝʥʠʝ ʩ ʈʦʩʩʠʝʡ. 

ɺ ɸʪʣʘʩʝ ʧʝʱʝʨ ʈʦʩʩʠʠ [8, ʩʪʨ. 230], ɻ.ɺ. ʉʘʤʦʭʠʥ ʠ ʀ.ʉ. ʊʫʨʙʘʥʦʚ ʥʘʧʠʩʘʣʠ, 

ʯʪʦ ʉʢʝʣʴʩʢʘʷ ʢʘʨʩʪʦʚʘʷ ʧʦʣʦʩʪʴ ʨʘʩʧʦʣʦʞʝʥʘ çʚ ʙʣʦʢʝ ʛʦʨʥʳʭ ʧʦʨʦʜè (ʭʦʪʷ ʙʣʦʢ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʜʦʣʞʝʥ ʦʛʨʘʥʠʯʠʚʘʪʴʩʷ ʨʘʟʨʳʚʘʤʠ, ʢʦʪʦʨʳʭ ʥʝʪ) ʠ ʯʪʦ ʦʥʘ çéʩʣʦʞʝʥʘ 

ʤʘʩʩʠʚʥʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʚʝʨʭʥʝʪʠʪʦʥʩʢʦ-ʚʘʣʘʥʞʠʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʢʨʫʪʦ 

ʧʘʜʘʶʱʠʤʠ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜè. ʆʜʥʘʢʦ ʟʘʣʝʛʘʥʠʝ ʧʦʨʦʜ ʚ ʧʝʱʝʨʝ ʥʝ ʢʨʫʪʦʝ, ʘ 

ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦʝ, ʯʪʦ ʚʠʜʥʦ ʥʘ ʧʦʪʦʣʢʝ ʝʸ ʚʝʨʭʥʝʛʦ ʷʨʫʩʘ ʠ ʚ ʙʣʠʟʣʝʞʘʱʠʭ 

ʦʙʥʘʞʝʥʠʷʭ, ʘ ʨʘʥʥʝʤʝʣʦʚʦʡ ʚʦʟʨʘʩʪ ʠʟʚʝʩʪʥʷʢʦʚ ʥʝ ʜʦʢʘʟʘʥ. ʊʘʢʞʝ ʦʰʠʙʦʯʥʦ 

ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʧʨʠʚʭʦʜʦʚʘʷ ʯʘʩʪʴ ʧʝʱʝʨʳ ʦʙʨʘʟʦʚʘʥʘ çéʧʨʠ ʨʘʩʢʨʳʪʠʠ 

ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʥʘʨʫʰʝʥʠʷè. ʊʘʢʦʡ çʨʘʟʣʦʤè ʙʝʟ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʨʬʦʣʦʛʠʠ ʠ 

ʢʠʥʝʤʘʪʠʢʠ, ʩ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʁ ʚʩʝʛʦ 40 ʤʝʪʨʦʚ ʥʝ ʧʦʜʪʚʝʨʞʜʝʥ ʬʘʢʪʠʯʝʩʢʠʤ 

https://travelask.ru/russia/krym/vsyo-pro-skelskuyu-pescheru-v-krymu
https://travelask.ru/russia/krym/vsyo-pro-skelskuyu-pescheru-v-krymu
https://speleoatlas.ru/caves/skelskaya-4928/
https://dzen.ru/a/X8IMcznqtldNebJd
https://ru.wikipedia.org/wiki/Скельская_пещера
https://dzen.ru/a/ZzOT_x5EFw9FS0Kn
https://dzen.ru/video/watch/638a37ab20118b692e01c632?f=d2d
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ʤʘʪʝʨʠʘʣʦʤ ʩʦʘʚʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʥʘ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪʘʭ. 

ɼʝʢʣʘʨʠʨʫʝʤʦʝ ʥʘʨʫʰʝʥʠʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʠʚʝʜʝʥʥʦʤʫ ʚ ɸʪʣʘʩʝ [8] ʧʣʘʥʫ, ʠʤʝʷ 

ʧʨʦʩʪʠʨʘʥʠʝ ʧʦʜ ʫʛʣʦʤ ʚ 40Ü ʢ ʦʙʱʝʤʫ ʧʨʦʩʪʠʨʘʥʠʶ ʉʢʝʣʴʩʢʦʡ ʧʝʱʝʨʳ (ʨʠʩ. 4). 

ɺ ʧʦʩʣʝʜʥʝʡ ʩʪʘʪʴʝ 2024 ʛʦʜʘ, ʪʘʢʞʝ ʧʨʠʥʷʪʦ ʤʦʥʦʢʣʠʥʘʣʴʥʦ-ʙʣʦʢʦʚʦʝ ʩʪʨʦʝʥʠʝ 

ʠ ʥʘʧʠʩʘʥʦ, ʯʪʦ ʚ ʉʢʝʣʴʩʢʦʡ ʧʝʱʝʨʝ çʚʝʨʭʥʠʡ ʧʝʱʝʨʥʳʡ ʟʘʣ ʜʣʠʥʦʡ 80 ʤ, ʰʠʨʠʥʦʡ 

10ï18 ʤ, ʚʳʩʦʪʦʡ 10ï25 ʤ, ʦʙʨʘʟʦʚʘʥ ʧʨʠ ʨʘʩʢʨʳʪʠʠ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʥʘʨʫʰʝʥʠʷé 

ʦʟʸʨʘ, ʥʘʭʦʜʷʱʠʝʩʷ ʧʦʜ ʚʝʨʭʥʠʤ ʟʘʣʦʤ, ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʦʜʥʫ ʦʙʚʦʜʥʝʥʥʫʶ ʟʦʥʫ 

ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʟʨʳʚʘ.., ʢʦʥʪʨʦʣʠʨʫʶʱʝʛʦ ʟʘʣʦʞʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʦʙʲʝʤʘ 

ʧʝʱʝʨʳ.» [10, ʩʪʨ. 777]. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʨʘʩʢʨʳʪʠʶ ʪʘʢʦʛʦ ʨʘʟʨʳʚʘ ʚ ʚʝʨʭʥʝʤ 

ʟʘʣʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʙʦʣʴʰʦʡ ʠ ʧʣʦʩʢʠʡ ʧʦʪʦʣʦʢ ʠʟ ʥʝʥʘʨʫʰʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʥʘʧʣʘʩʪʦʚʘʥʠʷ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦ ʟʘʣʝʛʘʶʱʠʭ ʠʟʚʝʩʪʥʷʢʦʚ ʩ ʤʝʣʢʠʤʠ 

ʟʘʢʘʨʩʪʦʚʘʥʥʳʤʠ ʪʨʝʱʠʥʘʤʠ. ʉʦʛʣʘʩʥʦ ʧʣʘʥʫ ʧʝʱʝʨʳ [8, 10 ʠ ʜʨ.], ʧʦʣʦʩʪʠ ʚʝʨʭʥʠʡ 

ʷʨʫʩʘ ʨʘʩʧʦʣʦʞʝʥ rʩʦ ʩʤʝʱʝʥʠʝʤ ʢ ʥʠʞʥʝʤʫ (ʨʠʩ. 4). 

ʉʩʳʣʘʷʩʴ ʥʘ ʤʦʥʦʛʨʘʬʠʶ [7] ʩʦʘʚʪʦʨʳ ʩʪʘʪʴʠ [10] ʧʦʢʘʟʘʣʠ ʥʘ ʨʠʩʫʥʢʝ 1 

«ʂʘʨʘʜʘʛʩʢʠʡ (ʉʢʝʣʴʩʢʦ-ʉʧʠʨʘʜʩʢʠʡ) ʩʙʨʦʩè, ʧʦ ʢʦʪʦʨʦʤʫ ʷʢʦʙʳ ʟʘʣʦʞʝʥʘ 

ʉʢʝʣʴʩʢʘʷ ʧʝʱʝʨʘ. ʆʜʥʘʢʦ ʜʠʘʛʦʥʘʣʴʥʳʡ 8-ʢʠʣʦʤʝʪʨʦʚʳʡ ʩʙʨʦʩ ʛʝʦʣʦʛʠʯʝʩʢʠ ʥʝ 

ʦʙʦʩʥʦʚʘʥ ʠ ʥʘ ʚʩʝʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪʘʭ ʦʪʩʫʪʩʪʚʫʝʪ. ʅʘ ʨʠʩ. 1 

[10] ʦʥ ʥʘʨʠʩʦʚʘʥ ʚ 1200 ʤ ʦʪ ʛʦʨʳ ʂʘʨʘʜʘʛ ʠ ʧʦʵʪʦʤʫ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʟʚʘʥʠʶ. ʋ 

ʩʙʨʦʩʘ ʥʝʪ ʨʝʘʣʴʥʦʛʦ ʩʤʝʩʪʠʪʝʣʷ, ʘʤʧʣʠʪʫʜʳ ʩʤʝʱʝʥʠʷ ʧʣʘʩʪʦʚ ʠ ʨʘʟʥʳʭ ʧʦ ʚʦʟʨʘʩʪʫ 

ʠ ʣʠʪʦʣʦʛʠʠ ʧʦʨʦʜ ʚ ʢʨʳʣʴʷʭ. ʉʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ ʪʘʢʦʛʦ ʨʘʟʨʳʚʘ ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʫʙʰʠʨʦʪʥʦʤʫ ʧʨʦʩʪʠʨʘʥʠʶ ʧʝʱʝʨʳ ʚ ʧʣʘʥʝ (ʨʠʩ. 4). 

ɺ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ «ʂʘʨʘʜʘʛʩʢʦʛʦ ʩʙʨʦʩʘ» ʧʦʜ ʛʦʨʦʡ ʉʧʠʨʘʜʳ, ʚ ʧʦʣʦʛʦ 

ʟʘʣʝʛʘʶʱʠʭ ʠʟʚʝʩʪʥʷʢʘʭ ʨʘʟʨʳʚ ʥʠʯʝʤ ʥʝ ʧʨʦʷʚʣʝʥ. ʉʣʦʠ ʪʘʤ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʚʜʦʣʴ 

ʦʙʨʳʚʘ ɻʣʘʚʥʦʡ ʛʨʷʜʳ ʛʦʨ ʙʝʟ ʩʤʝʱʝʥʠʡ. ɺʜʦʣʴ ʊʘʨʧʘʥʙʘʠʨʩʢʦʛʦ ʭʨʝʙʪʘ (ʧʨʘʚʠʣʴʥʝʝ 

ʩʢʣʦʥʘ) ʨʘʟʨʳʚ ʧʦ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʠ ʜʝʰʠʬʨʠʨʦʚʘʥʠʶ ʢʦʩʤʦʤʘʪʝʨʠʘʣʦʚ ʥʝ 

ʚʳʜʝʣʷʝʪʩʷ [5, 6, 11, 16 ʠ ʜʨ.]. Cʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ ʛʦʨʳ ʉʧʠʨʘʜʳ ʠʟʚʝʩʪʥʳ ʨʝʘʣʴʥʳʝ 

ʥʘʜʚʠʛʠ, ʥʦ ʦʥʠ ʩʦʚʩʝʤ ʠʥʦʛʦ, çʛʦʨʥʦʢʨʳʤʩʢʦʛʦè ʧʨʦʩʪʠʨʘʥʠʷ. ɺ ʫʨ. ɹʝʰ-ʊʝʢʥʝ ʫ 

ʛʦʨʳ ɸʪ-ɹʘʰ ʦʥʠ ʚʳʚʦʜʷʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ɸʡ-ʇʝʪʨʠʥʩʢʦʡ ʷʡʣʳ ʦʩʥʦʚʘʥʠʝ 

ʚʝʨʭʥʝʶʨʩʢʠʭ ʠʟʚʝʩʪʥʷʢʦʚ ʚ ʚʠʜʝ ʣʠʥʝʡʥʦʛʦ ʚʳʭʦʜʘ ʪʝʨʨʠʛʝʥʥʳʭ ʩʨʝʜʥʝʶʨʩʢʠʭ 

ʧʦʨʦʜ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ (ʨʠʩ. 1 ɹ), [11, 12, 16 ʠ ʜʨ.]. ʇʦʵʪʦʤʫ 

«...ʢʣʶʯʝʚʘ ̫ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʘ ̫ʨʦʣʴ ʂʘʨʘʜʘʛʩʢʦʛʦ ʩʙʨʦʩʘè ʠ ʝʛʦ çʤʠʣʦʥʠʪʦʚʦʛʦ 

ʵʢʨʘʥʘè ʜʣʷ ʉʢʝʣʴʩʢʦʡ ʧʝʱʝʨʳ ʛʝʦʣʦʛʠʯʝʩʢʠ ʥʝ ʦʙʦʩʥʦʚʘʥʘ. ʇʨʝʜʧʦʣʘʛʘʝʤʳʝ ʚʜʦʣʴ 

ʩʙʨʦʩʘ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʟʝʤʥʦʛʦ ʢʘʨʩʪʦʚʦʛʦ ʩʪʦʢʘ [10, ʨʠʩ. 7] ʧʨʦʪʠʚʦʨʝʯʘʪ 

ʠʥʜʠʢʘʪʦʨʥʳʤ ʦʧʳʪʘʤ [7] ʠ ʬʦʨʤʝ ʧʦʜʦʰʚʳ ʟʘʢʘʨʩʪʦʚʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦʨʦʜ 

(ʨʠʩ. 1ɹ). 

ɹʝʟʜʦʢʘʟʘʪʝʣʴʥʦ ʚʳʜʝʣʝʥ ʚ ʩʪʘʪʴʝ [10] ʠ çʋʟʫʥʜʞʠʥʩʢʠʡ ʨʘʟʣʦʤè, ʥʘʨʠʩʦʚʘʥʥʳʡ 

ʚʜʦʣʴ ʨʫʩʣʘ ʦʜʥʦʠʤʝʥʥʦʡ ʨʝʢʠ. ʇʨʠ ʧʝʨʝʩʝʯʝʥʠʠ ʝʛʦ ʩ çʂʘʨʘʜʘʛʩʢʠʤ ʩʙʨʦʩʦʤè 

ʜʝʢʣʘʨʠʨʫʝʪʩʷ çʉʢʝʣʴʩʢʠʡ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʡ ʫʟʝʣè, ʩʦ ʉʢʝʣʴʩʢʦʡ ʧʝʱʝʨʦʡ. 

ʇʨʘʚʠʣʴʥʝʝ ʥʘʟʳʚʘʪʴ ʪʘʢʠʝ ʬʦʨʤʳ ʥʝ ʨʘʟʣʦʤʘʤʠ, ʘ ʣʠʥʝʘʤʝʥʪʘʤʠ (ʣʠʥʝʡʥʳʤʠ 

ʬʦʨʤʘʤʠ ʨʝʣʴʝʬʘ), ʢʦʪʦʨʳʝ ʢʘʢ ʨʘʟʨʳʚʳ ʪʝʢʪʦʥʠʯʝʩʢʠ ʥʝ ʦʙʦʩʥʦʚʘʥʳ. 

ʋʪʚʝʨʞʜʝʥʠʝ, ʯʪʦ çɺé ʜʝʧʨʝʩʩʠʠ ʫ ʚʭʦʜʘ ʚ ʉʢʝʣʴʩʢʫʶ ʧʝʱʝʨʫ ʪʠʪʦʥ-

ʚʘʣʘʥʞʠʥʩʢʠʝ ʢʘʨʙʦʥʘʪʳ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʚʘʣʘʥʞʠʥ-ʛʦʪʝʨʠʚʩʢʠʤʠ ʛʣʠʥʘʤʠ» [10, 

ʩʪʨ. 777], ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʦʤʥʠʪʝʣʴʥʳʤ. ʕʪʦ ʥʝ ʧʦʜʪʚʝʨʞʜʝʥʦ ʦʧʠʩʘʥʠʝʤ ʢʦʥʪʘʢʪʦʚ, 

ʘ ʪʘʢʞʝ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʤʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘʤʠ. ʅʠ ʥʘ ʦʜʥʦʡ ʠʟ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ 
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ʢʦʨʝʥʥʳʭ ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ ʥʠʞʥʝʛʦ ʤʝʣʘ ʥʘ ʥʝʙʦʣʴʰʦʡ ʧʦʣʷʥʢʝ, 

ʦʢʨʫʞʝʥʥʦʡ ʛʦʨʘʤʠ ʥʠʞʝ ʚʭʦʜʘ ʚ ʧʝʱʝʨʫ ʥʝʪ.  

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʛʣʠʥʳ ʟʜʝʩʴ ʣʦʢʘʣʴʥʦ ʦʪʣʦʞʠʣʠʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʫʬʬʦʟʠʦʥʥʦʛʦ ʚʳʥʦʩʘ ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʯʘʩʪʠʮ ʧʨʠ ʧʘʚʦʜʢʦʚʳʭ ʠʟʣʠʷʥʠʷʭ ʠʟ 

ʧʝʱʝʨʳ. ʆʙʳʯʥʳʝ ʚ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʪʫʬʦʚʳʝ ʧʣʦʱʘʜʢʠ ʟʜʝʩʴ ʦʪʩʫʪʩʪʚʫʶʪ ʠʟ-ʟʘ 

ʚʳʤʳʚʘʥʠʷ ʛʣʠʥʠʩʪʳʭ ʯʘʩʪʠʮ ʠʟ ʧʦʜʩʪʠʣʘʶʱʠʭ ʩʣʘʙʦ ʣʠʪʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʥʠʞʥʝʤʝʣʦʚʳʭ ʪʦʣʱ. ɺ ʧʦʣʴʟʫ ʵʪʦʛʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʥʝ ʯʠʩʪʘʷ ʢʘʨʩʪʦʚʘʷ, ʘ ʤʫʪʥʘʷ 

ʦʪ ʛʣʠʥʳ, ʞʝʣʪʦ-ʙʫʨʘʷ ʚʦʜʘ, ʠʟʣʠʚʘʶʱʘʷʩʷ ʧʨʠ ʩʠʣʴʥʳʭ ʧʘʚʦʜʢʘʭ ʠʟ ʜʘʚʥʦ 

ʧʨʦʤʳʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚʳʭ ʢʘʨʩʪʦʚʳʭ ʧʦʣʦʩʪʝʡ (ʨʠʩ. 4 ɺ). 

ʇʨʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʧʨʦʩʪʦʡ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩʪʨʦʝʥʠʷ, ʚʦʜʘ ʚ 

ʉʢʝʣʴʩʢʦʡ ʧʝʱʝʨʝ ʜʦʣʞʥʘ ʙʳʣʘ ʙʳ ʫʭʦʜʠʪʴ ʥʠʞʝ ʧʦ ʢʘʨʩʪʦʚʳʤ ʧʦʣʦʩʪʷʤ ʜʦ ʙʝʨʝʛʘ 

ʤʦʨʷ ʚ ʚʦʢʣʶʟʳ ʤʳʩʘ ɸʡʷ. ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚ 45 ʤʝʪʨʘʭ ʥʠʞʝ ʚʭʦʜʘ ʨʘʩʧʦʣʦʞʝʥʳ 

ʛʣʫʙʦʢʦʝ, ʜʦ 30 ʤ ʦʟʝʨʦ ʠ ʨʫʩʣʦ ʧʦʜʟʝʤʥʦʡ ʨʝʢʠ, ʢʦʪʦʨʘʷ ʟʘʧʦʣʥʷʝʪ ʝʛʦ, ʘ ʚ ʧʘʚʦʜʢʠ 

ʚʦʜʘ ʠʟʣʠʚʘʝʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ [2]. ʊʘʢʦʝ ʚʦʟʤʦʞʥʦ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʠʟʚʝʩʪʥʷʢʠ 

ʩʣʘʛʘʶʪ ʦʧʦʣʟʥʝʚʳʝ ʤʘʩʩʠʚʳ, ʘ ʙʦʣʝʝ ʤʦʣʦʜʳʝ ʨʘʥʥʝʤʝʣʦʚʳʝ ʛʣʠʥʳ ʠʭ ʧʦʜʩʪʠʣʘʶʪ 

ʯʝʨʝʟ ʛʨʘʚʠʪʘʮʠʦʥʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʢʦʥʪʘʢʪʳ [11 ʠ ʜʨ.].  

ɻʝʦʣʦʛʘʤʠ ʦʙʱʝʧʨʠʟʥʘʥʥʦ, ʯʪʦ ʉʢʝʣʴʩʢʘʷ ʧʝʱʝʨʘ ʟʘʣʦʞʝʥʘ ʚ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦ 

ʟʘʣʝʛʘʶʱʠʭ ʪʦʣʩʪʦʩʣʦʠʩʪʳʭ ʚʝʨʭʥʝʶʨʩʢʠʭ ʠʟʚʝʩʪʥʷʢʘʭ. ʈʘʟʨʳʚʳ ʠ 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʝ ʩʢʣʘʜʢʠ ʚ ʥʝʡ ʠ ʚ ʧʨʠʣʝʛʘʶʱʝʤ ʨʘʡʦʥʝ ʦʪʩʫʪʩʪʚʫʶʪ. ʇʦ 

ʛʨʘʚʠʛʝʥʥʳʤ ʪʨʝʱʠʥʘʤ ʚ ʧʝʱʝʨʝ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʦʙʨʫʰʝʥʠʷ ʩ ʢʨʫʧʥʦʛʣʳʙʦʚʳʤʠ 

ʥʘʚʘʣʘʤʠ ʚʳʩʦʪʦʡ ʜʦ 60 ʤ. ʌʦʨʤʳ ʢʘʨʩʪʦʚʳʭ ʧʦʣʦʩʪʝʡ ʚ ʨʘʟʨʝʟʝ ʠ ʚ ʧʣʘʥʝ ʥʝ ʧʣʦʩʢʦ-

ʚʝʨʪʠʢʘʣʴʥʦ-ʣʠʥʝʡʥʳʝ, ʢʘʢ ʙʳʣʦ ʙʳ ʚ ʩʣʫʯʘʝ çʨʘʟʣʦʤʘè, ʘ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʝ (ʨʠʩ. 

4).  

ʋʥʠʢʘʣʴʥʦʩʪʴ ʉʢʝʣʴʩʢʦʡ ʧʝʱʝʨʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʤʘʢʩʠʤʘʣʴʥʦʤ ʜʣʷ ʂʨʳʤʘ 

ʧʦʜʲʝʤʝ ʚʦʜʳ ʜʦ 47 ʤʝʪʨʦʚ [7]. ɺ ʩʠʣʴʥʳʝ ʧʘʚʦʜʢʠ ʟʘʣʳ, ʟʘʪʦʧʣʷʶʪʩʷ ʠ ʠʟ ʩʫʭʦʛʦ ʚ 

ʤʝʞʝʥʴ ʚʭʦʜʘ ʧʝʱʝʨʳ (ʨʠʩ. 4 ɸ, ɹ) ʧʨʦʠʩʭʦʜʠʪ ʙʫʨʥʦʝ ʠʟʣʠʷʥʠʝ ʚʦʜʳ, ʦʙʨʘʟʫʷ 

ʢʨʫʧʥʳʡ ʚʦʢʣʶʟ (ʨʠʩ. 4 ɺ). ʅʘʠʙʦʣʝʝ ʤʦʱʥʳʝ ʚʳʭʦʜʳ ʚʦʜʳ ʩ ʬʦʥʪʘʥʘʤʠ ʚʳʩʦʪʦʡ ʜʦ 

ʜʚʫʭ ʤʝʪʨʦʚ ʧʦʩʣʝ ʩʠʣʴʥʳʭ ʣʠʚʥʝʡ ʦʪʤʝʯʘʣʠʩʴ ʤʥʦʛʦ ʨʘʟ, ʥʘʧʨʠʤʝʨ, 18.06.2021 ʛ., ʚ 

ʠʶʣʝ 2023 ʛ., ʚ ʤʘʨʪʝ 2024 ʛ. ʠ ʜʨ. [2, 10 ʠ ʜʨ.]. ɺ ʜʠʥʘʤʠʢʝ ʠʭ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʚ 

ʚʠʜʝʦʢʣʠʧʘʭ https://yandex.ru/video/preview/11521746309700780944 ʠ ʜʨ. 

ɸʥʘʣʦʛʠʯʥʦʝ ʩʝʟʦʥʥʦʝ ʠ ʧʘʚʦʜʢʦʚʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʝʙʠʪʘ ʦʪʤʝʯʘʝʪʩʷ ʚ 1 ʢʤ ʢ 

ʩʝʚʝʨʦ-ʟʘʧʘʜʫ ʦʪ ʧʝʱʝʨʳ, ʚ ʉʢʝʣʴʩʢʦʤ ʠ ʏʨyʥʦʤ ʚʦʢʣʶʟʘʭ, ʘ ʪʘʢʞʝ ʚ ʠʩʪʦʯʥʠʢʘʭ ʫ 

ʨʫʩʣʘ ʨʝʢʠ ʋʟʫʥʞʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠ ʥʘ 70 ʤʝʪʨʦʚ ʥʠʞʝ (ʨʠʩ. 2 ɹ). 

ʀʥʜʠʢʘʪʦʨʥʳʝ ʦʧʳʪʳ ʩ ʦʢʨʘʰʠʚʘʥʠʝʤ ʚʦʜʳ ʚ ʧʦʥʦʨʘʭ ʫʨ. ɹʝ-hʊʝʢʥʝ ʠ ʛʦʨʳ ɸʡ-

ʇʝʪʨʠ. ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʝ ʨʘʟ [7 ʠ ʜʨ.]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚʦʜʘ ʦʢʨʘʩʠʣʘʩʴ 

ʚ ʉʢʝʣʴʩʢʦʤ ʠʩʪʦʯʥʠʢʝ (ʨʠʩ. 1 ɹ), ʥʦ ʥʝ ʧʨʦʷʚʠʣʘʩʴ ʚ ʦʜʥʦʠʤʝʥʥʦʡ ʧʝʱʝʨʝ. ʇʦ 

ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʵʪʦ ʩʚʷʟʘʥʦ ʥʝ ʩ ʝʸ ʛʠʜʨʦʠʟʦʣʠʨʦʚʘʥʥʦʩʪʴʶ, ʘ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʝ ʠ ʩ ʧʨʝʚʳʰʝʥʠʝʤ ʥʘ 70 ʤʝʪʨʦʚ ʧʝʱʝʨʳ ʥʘʜ 

ʠʩʪʦʯʥʠʢʘʤʠ ʚ ʨʫʩʣʝ ʨʝʢʠ ʋʟʫʥʞʠ.  

ʈʝʣʴʝʬ ʧʦʜʦʰʚʳ ʠʟʚʝʩʪʥʷʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦʨʦʜ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʢʘʨʩʪʦʚʳʭ ʚʦʜ ʚ ɸʡ-ʇʝʪʨʠʥʩʢʦʤ ʠ ʜʨʫʛʠʭ 

ʤʘʩʩʠʚʘʭ. ʅʘʤʠ ʚʧʝʨʚʳʝ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʢʘʨʪʘ ʧʦʜʦʰʚʳ ʚʩʝʛʦ ɸʡ-

ʇʝʪʨʠʥʩʢʦʛʦ ʦʣʠʩʪʦʧʣʘʢʘ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʦʣʠʩʪʦʣʠʪʦʚ [17]. ʇʦʜʘʚʣʷʶʱʘʷ ʯʘʩʪʴ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʧʦʧʘʜʘʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ɸʡ-ʇʝʪʨʠʥʩʢʦʡ ʷʡʣʳ, ʫʭʦʜʠʪ ʚʥʠʟ ʜʦ 
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ʚʦʜʦʫʧʦʨʥʳʭ ʪʝʨʨʠʛʝʥʥʦ-ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ ʩʨʝʜʥʝʡ ʶʨʳ, ʥʠʞʥʝʛʦ ʤʝʣʘ ʠ ʤʝʣʘʥʞʘ ʧʦ 

ʥʠʤ [11, 16]. ɼʘʣʝʝ ʢʘʨʩʪʦʚʳʝ ʚʦʜʳ ʩʪʝʢʘʶʪ ʧʦ ʫʢʣʦʥʫ ʢʨʦʚʣʠ ʚʦʜʦʫʧʦʨʘ, ʯʘʩʪʠʯʥʦ 

ʩʣʝʜʫʷ ʭʘʦʪʠʯʝʩʢʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʚ ʟʦʥʝ ʛʨʘʚʠʛʝʥʥʦʛʦ ʙʨʝʢʯʠʨʦʚʘʥʠʷ ʚ ʦʩʥʦʚʘʥʠʠ 

ʦʣʠʩʪʦʣʠʪʦʚ, ʧʦʩʣʝ ʯʝʛʦ ʨʘʟʛʨʫʞʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʫ ʛʨʘʥʠʮ ʢʘʨʩʪʦʚʦʛʦ ʤʘʩʩʠʚʘ [1]. 

ʂʘʢ ʚʠʜʥʦ ʥʘ ʨʠʩ. 1 ɹ, ʠʥʜʠʢʘʪʦʨʥʳʝ ʦʧʳʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʵʪʦ ʧʦʣʦʞʝʥʠʝ. 

ʇʦʩʢʦʣʴʢʫ ʟʦʥʘ ʧʠʪʘʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɸʡ-ʇʝʪʨʠʥʩʢʦʡ ʷʡʣʳ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʚʳʩʦʪʝ ʜʦ 1000 ʤ, ʘ ʉʢʝʣʴʩʢʠʝ ʠʩʪʦʯʥʠʢʠ ʠ ʧʝʱʝʨʘ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ 500ï700 ʤ ʥʠʞʝ, 

ʚ ʢʘʨʩʪʦʚʳʭ ʧʦʣʦʩʪʷʭ ʨʘʟʚʠʣʩʷ ʵʣʝʤʝʥʪ ʥʘʧʦʨʥʦʛʦ ʘʨʪʝʟʠʘʥʩʢʦʛʦ ʛʝʥʝʟʠʩʘ, ʯʪʦ 

ʩʦʟʜʘʝʪ ʩʧʝʮʠʬʠʢʫ ʢʘʨʩʪʦʚʳʭ ʬʦʨʤ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ. ʉʦʛʣʘʩʥʦ ʥʘʰʝʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʤʝʞʛʦʨʥʳʤ ʘʨʪʝʟʠʦʢʘʨʩʪʦʤ [18], ʘ ʥʝ ʩ ʛʣʫʙʠʥʥʳʤ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʛʠʧʦʢʘʨʩʪʦʤ [2]. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʉʢʝʣʴʩʢʦʡ ʧʝʱʝʨʳ ʠ ʝʝ ʘʥʘʣʦʛʦʚ ʯʘʩʪʠʯʥʦ ʧʨʦʠʩʭʦʜʠʣʦ ʚ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʯʝʤ ʧʨʠ ʦʙʳʯʥʦʤ ʵʧʠʢʘʨʩʪʝ. ʅʘʜ ʧʝʱʝʨʦʡ 

ʠʟʚʝʩʪʥʷʢʠ ʥʝ ʥʘʨʫʰʝʥʳ ʠ ʟʘʣʝʛʘʶʪ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦ. ʈʘʟʣʦʤʦʚ, ʢʘʨʩʪʦʚʳʭ ʚʦʨʦʥʦʢ 

ʠ ʧʦʜʚʦʜʷʱʠʭ ʩʚʝʨʭʫ ʢʘʨʩʪʦʚʳʭ ʧʦʣʦʩʪʝʡ ʥʝʪ. ɸʨʪʝʟʠʘʥʩʢʠʝ ʢʘʨʩʪʦʚʳʝ ʚʦʜʳ ʩʥʠʟʫ 

ʨʘʩʪʚʦʨʷʣʠ ʢʘʨʙʦʥʘʪʳ ʠ ʚʳʤʳʚʘʣʠ ʛʣʠʥʠʩʪʳʝ ʧʦʨʦʜʳ ʠʟ ʦʩʥʦʚʘʥʠʷ ʤʘʩʩʠʚʘ. 

ʅʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ʵʪʦ ʧʨʦʠʩʭʦʜʠʣʦ ʧʦ ʪʨʝʱʠʥʘʤ ʠ ʟʦʥʝ ʙʨʝʢʯʠʨʦʚʘʥʠʷ ʚ ʦʩʥʦʚʘʥʠʠ 

ʦʣʠʩʪʦʧʣʘʢʘ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʧʦʩʪʝʧʝʥʥʦʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʧʨʦʩʘʜʢʝ ʬʨʘʛʤʝʥʪʦʚ 

ʠʟʚʝʩʪʥʷʢʦʚ ʩ ʠʭ ʚʪʦʨʠʯʥʳʤ ʢʨʫʧʥʦʛʣʳʙʦʚʳʤ ʙʨʝʢʯʠʨʦʚʘʥʠʝʤ ʠ ʦʙʨʫʰʝʥʠʝʤ. ʊʘʢʠʝ 

ʤʝʜʣʝʥʥʳʝ, ʘ ʥʝ ʨʝʟʢʠʝ ʩʝʡʩʤʦʛʝʥʥʳʝ, ʜʚʠʞʝʥʠʷ ʧʨʠʚʝʣʠ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʚ ʧʝʱʝʨʝ 

ʬʝʥʦʤʝʥʘʣʴʥʦʛʦ ʩʪʘʣʘʢʪʠʪʘ ʌʝʥʠʢʩ ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʫʢʣʦʥʘ ʢʘʨʩʪʦʚʳʭ 

ʥʘʪʝʢʦʚ ʜʦ ʥʝʦʙʳʯʥʦ ʥʘʢʣʦʥʥʳʭ ʚ ʝʛʦ ʦʩʥʦʚʘʥʠʠ. 

ʆ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʧʨʝʩʥʳʭ ʚʦʜ ɹʘʡʜʘʨʩʢʦʛʦ ʨʘʡʦʥʘ. ʇʦʯʪʠ ʦʙʱʝʧʨʠʟʥʘʥʦ, 

ʯʪʦ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʚ ʂʨʳʤʫ ʧʦʧʦʣʥʷʶʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʟʘ ʩʯʝʪ ʘʪʤʦʩʬʝʨʥʳʭ 

ʦʩʘʜʢʦʚ ʚ ʚʠʜʝ ʜʦʞʜʷ ʠ ʩʥʝʛʘ, ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʜʦʣʝʡ ʢʦʥʜʝʥʩʘʮʠʦʥʥʳʭ ʚʦʜ [4 ʠ ʤʥ. 

ʜʨ.]. ɼʦʩʪʦʚʝʨʥʳʭ ʜʘʥʥʳʭ ʦ ʧʦʩʪʫʧʣʝʥʠʠ ʛʣʫʙʠʥʥʳʭ ʶʚʝʥʠʣʴʥʳʭ ʚʦʜ ʠ ʛʠʧʦʢʘʨʩʪʘ 

ʧʦ ʨʘʟʣʦʤʘʤ ʥʘʤʠ ʥʝ ʦʙʥʘʨʫʞʝʥʦ [14]. 

ʆʜʥʘʢʦ ʩʦʘʚʪʦʨʳ ʠʟ ʉʝʚʘʩʪʦʧʦʣʷ (ʅ. ʀ. ʂʦʚʘʣʝʚ ʠ ʜʨ.) ʚ ʨʷʜʝ ʧʫʙʣʠʢʘʮʠʡ 

ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʚ ʨʘʡʦʥʝ ʧʦʩʝʣʢʘ ʆʨʣʠʥʦʝ (ʢʦʪʦʨʳʡ ʦʥʠ ʧʦʯʝʤʫ-ʪʦ ʩʯʠʪʘʶʪ 

ʋʢʨʘʠʥʦʡ) ʠʤʠ ʚʳʷʚʣʝʥ ʤʘʛʤʘʪʠʯʝʩʢʠʡ ʦʯʘʛ ʧʦʪʫʭʰʝʛʦ ʚʫʣʢʘʥʘ, ʚ ʢʦʪʦʨʦʤ 

ʧʨʦʠʩʭʦʜʠʪ ʥʝʧʨʝʨʳʚʥʦʝ ʢʠʧʝʥʠʝ ʧʦʩʪʫʧʘʶʱʠʭ ʪʫʜʘ ʤʦʨʩʢʠʭ ʩʦʣʸʥʳʭ ʚʦʜ, ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʦʥʜʝʥʩʘʪʘ ʚ ɸʡ-ʇʝʪʨʠʥʩʢʦʡ ʗʡʣʝ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʜʚʠʞʝʥʠʝʤ ʧʦ 

çʛʝʦʨʘʟʣʦʤʘʤè ʧʦʜʟʝʤʥʳʭ ʧʨʝʩʥʳʭ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʚʦʜ [19].  

ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʧʦʨʦʜʳ ʥʝ çʧʦʪʫʭʰʝʛʦè, ʘ 

ʜʨʝʚʥʝʛʦ ʩʨʝʜʥʝʶʨʩʢʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʟʜʝʩʴ ʦʪʩʫʪʩʪʚʫʶʪ [11, 12, 16. ʠ ʜʨ.]. ʅʝʪ ʥʠ 

ʪʝʧʣʦʚʳʭ, ʥʠ ʤʘʛʥʠʪʥʳʭ ʘʥʦʤʘʣʠʡ, ʢʦʪʦʨʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʙʳ ʦ ʥʘʣʠʯʠʠ ʥʘ 

ʛʣʫʙʠʥʝ ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʪʝʣʘ ʠ ʪʝʤ ʙʦʣʝʝ çʦʯʘʛʘè. ʅʘ ʨʠʩʫʥʢʝ 3 ʩʪʘʪʴʠ [19] ʩʦʘʚʪʦʨʳ 

«ʧʦʜʟʝʤʥʳʡ ʤʘʨʰʨʫʪ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜè ʩʪʨʝʣʢʦʡ ʙʝʟʦʩʥʦʚʘʪʝʣʴʥʦ ʧʦʢʘʟʘʣʠ ʦʪ 

ʙʝʨʝʛʘ ʤʦʨʷ ʫ ʧʦʩʝʣʢʘ ʌʦʨʦʩ, ʛʜʝ ʥʝʪ ʪʝʨʤʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʇʷʪʴ çʧʦʜʟʝʤʥʳʭ 

ʧʦʪʦʢʦʚ ʧʨʝʩʥʳʭ ʚʦʜè ʥʘ ʵʪʦʤ ʞʝ ʨʠʩʫʥʢʝ ʧʨʦʠʟʚʦʣʴʥʦ ʧʦʢʘʟʘʥʳ ʙʝʟ ʫʯʝʪʘ ʨʝʘʣʴʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʨʳʚʦʚ. ʉʦʛʣʘʩʥʦ ʠʥʜʠʢʘʪʦʨʥʳʤ ʦʧʳʪʘʤ [7 ʠ ʜʨ.], ʧʫʪʠ ʤʠʛʨʘʮʠʠ 

ʦʢʨʘʰʝʥʥʦʡ ʚʦʜʳ ʩʣʝʜʫʶʪ ʥʝ ʧʦ ʠʭ ʛʠʧʦʪʝʪʠʯʝʩʢʠʤ çʛʝʦʨʘʟʣʦʤʘʤè, ʘ ʧʦ 

ʚʳʷʚʣʝʥʥʦʤʫ ʥʘʤʠ ʫʢʣʦʥʫ ʨʝʣʴʝʬʘ ʧʦʜʦʰʚʳ ʢʘʨʩʪʦʚʦʛʦ ʤʘʩʩʠʚʘ (ʨʠʩ. 1 ɹ). 
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ʂʨʦʤʝ ʪʦʛʦ, ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʜʚʫʭ ʚʝʨʭʥʠʭ ʵʪʘʞʘʭ ʉʢʝʣʴʩʢʦʡ ʧʝʱʝʨʳ ʧʦʩʪʦʷʥʥʦ 

+12Üʉ, ʘ ʚ ʥʠʞʥʝʤ ʵʪʘʞʝ ʚʦʜʘ ʠ ʚʦʟʜʫʭ ʝʱʝ ʭʦʣʦʜʥʝʝ +8Üʉ. ʕʪʦ ʪʘʢʞʝ ʧʦʢʘʟʳʚʘʝʪ 

ʦʪʩʫʪʩʪʚʠʝ ʘʥʦʤʘʣʠʡ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʠ ʪʝʤ ʙʦʣʝʝ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʚʦʜ ʧʦ 

ʨʘʟʣʦʤʘʤ, ʜʝʢʣʘʨʠʨʫʝʤʳʭ ʩʦʘʚʪʦʨʘʤʠ [19 ʠ ʜʨ.]. ʆ ʪʦʤ ʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, ʚʳʷʚʣʝʥʥʘʷ ʧʨʠ ʧʨʦʭʦʜʢʝ ʗʣʪʠʥʩʢʦʛʦ ʛʠʜʨʦʪʦʥʥʝʣʷ: çɹʣʠʟ ʢʨʫʧʥʳʭ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʦʪʤʝʯʘʶʪʩʷ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʤʠʥʠʤʫʤʳ, ʘ ʩ ʫʜʘʣʝʥʠʝʤ 

ʦʪ ʩʤʝʩʪʠʪʝʣʝʡ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʳʰʘʝʪʩʷè [7, ʩʪʨ. 99]. ʇʦʵʪʦʤʫ ʜʝʢʣʘʨʠʨʫʝʤʳʡ 

ʵʥʜʦʛʝʥʥʳʡ çʢʨʫʧʥʳʡ ʧʦʪʦʢ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʧʨʝʩʥʳʭ ʚʦʜè ʩ ʝʛʦ ʫʜʠʚʠʪʝʣʴʥʦ 

ʪʦʯʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʦ ʨʘʟʤʝʨʘʤ, ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʩʦʩʪʘʚʫ ï ʣʠʰʴ ʧʣʦʜ 

ʥʝʥʘʫʯʥʦʡ ʬʘʥʪʘʟʠʠ, ʯʪʦ ʦʙʦʩʥʦʚʘʥʦ ʚ ʩʪʘʪʴʝ [14].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʜʳ ʚʩʝʭ ʠʩʪʦʯʥʠʢʦʚ ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʨʘʡʦʥʘ ï ʢʘʨʩʪʦʚʳʝ. ʆʥʠ 

ʦʙʨʘʟʦʚʘʥʳ ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ ʚ ʚʠʜʝ ʜʦʞʜʷ ʠ ʩʥʝʛʘ ʥʘ ɸʡ-ʇʝʪʨʠʥʩʢʦʡ ʷʡʣʝ. 

ʄʥʝʥʠʷ ʦ ʧʦʩʪʫʧʣʝʥʠʠ ʩʥʠʟʫ ʛʣʫʙʠʥʥʳʭ ʶʚʝʥʠʣʴʥʳʭ ʚʦʜ ʧʦ çʨʘʟʣʦʤʘʤè ʥʝ 

ʦʙʦʩʥʦʚʘʥʳ. ɻʣʫʙʠʥʥʳʡ ʛʠʧʦʢʘʨʩʪ ʟʜʝʩʴ ʦʪʩʫʪʩʪʚʫʝʪ ʠ ʨʘʟʚʠʪ ʘʨʪʝʟʠʦʢʘʨʩʪ [18]. ʆʥ 

ʬʦʨʤʠʨʫʝʪʩʷ ʟʘ ʩʯʝʪ ʧʦʩʪʫʧʣʝʥʠʷ ʚʦʜʳ ʥʝ ʩʥʠʟʫ, ʘ ʩʚʝʨʭʫ, ʩ ʙʦʣʝʝ ʧʨʠʧʦʜʥʷʪʦʡ ʯʘʩʪʠ 

ɸʡ-ʇʝʪʨʠʥʩʢʦʛʦ ʤʘʩʩʠʚʘ ʥʘ ʚʦʩʪʦʢʝ, ʧʦ ʙʨʝʢʯʠʨʦʚʘʥʥʳʤ ʠʟʚʝʩʪʥʷʢʘʤ ʚ ʝʛʦ ʧʦʜʦʰʚʝ 

ʥʘʜ ʚʦʜʦʫʧʦʨʦʤ ʠʟ ʛʣʠʥʠʩʪʳʭ ʩʨʝʜʥʝʶʨʩʢʠʭ ʠ ʥʠʞʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ.  
 

ɺʓɺʆɼʓ 

 

ʈʘʩʩʤʦʪʨʝʥʠʝ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʠʩʪʦʯʥʠʢʦʚ ʠ ʧʝʱʝʨ ɹʘʡʜʘʨʩʢʦʛʦ 

ʨʘʡʦʥʘ ʧʦʟʚʦʣʠʣʦ ʦʙʦʩʥʦʚʘʪʴ ʩʣʝʜʫʶʱʝʝ.  

ʇʨʦʚʝʜʝʥ ʦʙʟʦʨ ʧʨʦʪʠʚʦʨʝʯʠʚʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʪʝʢʪʦʥʠʢʝ ɹʘʡʜʘʨʩʢʦʛʦ 

ʨʘʡʦʥʘ. ʈʘʩʩʤʦʪʨʝʥʘ ʧʨʦʙʣʝʤʘ ʩʦʦʪʥʦʰʝʥʠʷ ʚʝʨʭʥʝʶʨʩʢʠʭ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʛʣʠʥʠʩʪʦ-

ʪʝʨʨʠʛʝʥʥʳʭ ʪʦʣʱ ʥʠʞʥʝʛʦ ʤʝʣʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʥʦʨʤʘʣʴʥʘʷ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʦ ʤʥʦʛʠʭ ʫʯʘʩʪʢʘʭ ʪʝʢʪʦʥʠʯʝʩʢʠ ʥʘʨʫʰʝʥʘ ʧʦʣʦʛʠʤʠ 

ʛʨʘʚʠʛʝʥʥʳʤʠ ʩʙʨʦʩʘʤʠ ʠ ʵʥʜʦʛʝʥʥʳʤʠ ʥʘʜʚʠʛʘʤʠ.  

ʉʦʛʣʘʩʥʦ ʘʚʪʦʨʩʢʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩʪʨʦʝʥʠʷ, ʤʘʩʩʠʚʳ ʠʟʚʝʩʪʥʷʢʦʚ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʣʠʩʪʦʣʠʪʳ ʠ ʦʣʠʩʪʦʧʣʘʢʠ ɻʦʨʥʦʢʨʳʤʩʢʦʡ ʦʣʠʩʪʦʩʪʨʦʤʳ, 

ʩʧʦʣʟʰʠʝ ʩ ʶʛʘ ʚ ʢʦʥʮʝ ʨʘʥʥʝʛʦ ʤʝʣʘ, ʦʩʣʦʞʥʝʥʥʳʝ ʢʘʡʥʦʟʦʡʩʢʠʤʠ ʥʘʜʚʠʛʘʤʠ. 

ʇʨʠʚʝʜʝʥʦ 7 ʢʦʥʢʨʝʪʥʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʛʨʘʚʠʛʝʥʥʦʛʦ ʪʠʧʘ ʢʦʥʪʘʢʪʦʚ ʚ ʦʩʥʦʚʘʥʠʠ 

ʠʟʚʝʩʪʥʷʢʦʚʳʭ ʤʘʩʩʠʚʦʚ ʠ ʬʘʢʪʳ ʟʘʣʝʛʘʥʠʷ ʥʠʞʥʝʤʝʣʦʚʳʭ ʛʣʠʥ ʧʦʜ ʥʠʤʠ. 

ʆʙʦʩʥʦʚʘʥʦ, ʯʪʦ ʫ ʩʝʣʘ ʂʦʣʭʦʟʥʦʝ ʨʝʢʘ ʋʟʫʥʜʞʘ ʣʦʢʘʣʴʥʦ ʧʨʦʤʳʣʘ ʦʩʥʦʚʘʥʠʝ 

ɸʡ-ʇʝʪʨʠʥʩʢʦʛʦ ʦʣʠʩʪʦʧʣʘʢʘ ʠʟ ʧʦʜʩʪʠʣʘʶʱʠʭ ʛʣʠʥʠʩʪʳʭ ʪʦʣʱ ʥʠʞʥʝʛʦ ʤʝʣʘ. 

ʇʝʱʝʨʘ ʋʟʫʥʜʞʘ ʦʙʨʘʟʦʚʘʥʘ ʧʦ ʚʝʨʪʠʢʘʣʴʥʳʤ ʪʨʝʱʠʥʘʤ ʪʦʨʦʰʝʥʠʷ ʚ 

ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʟʦʥʝ ʙʨʝʢʯʠʨʦʚʘʥʠʷ ʦʩʥʦʚʘʥʠʷ ʦʣʠʩʪʦʣʠʪʘ ʠʟ ʚʝʨʭʥʝʶʨʩʢʠʭ 

ʠʟʚʝʩʪʥʷʢʦʚ. ɸʥʘʣʦʛʠʯʥʳʡ ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʠʤʝʝʪ ʧʝʱʝʨʘ ʊʘʨ-ʏʦʢʨʘʢ-ʂʦʙʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ 300 ʤʝʪʨʘʭ ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ.  

ʉʢʝʣʴʩʢʠʡ ʚʦʢʣʶʟ, ʧʝʱʝʨʘ-ʠʩʪʦʯʥʠʢ ʏʝʨʥʘʷ ʠ ʩʝʨʠʷ ʠʩʪʦʯʥʠʢʦʚ ʫ ʩʝʣʘ 

ʈʦʜʥʠʢʦʚʦʝ ʪʝʢʪʦʥʠʯʝʩʢʠ ʩʚʷʟʘʥʳ ʩ ʭʘʦʪʠʯʝʩʢʠʤʠ ʪʨʝʱʠʥʘʤʠ ʪʦʨʦʰʝʥʠʷ ʚ 

ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʟʦʥʝ ʣʠʤʦʥʠʪʠʟʠʨʦʚʘʥʥʳʭ ʛʨʘʚʠʛʝʥʥʳʭ ʙʨʝʢʯʠʡ ʚ ʦʩʥʦʚʘʥʠʠ ʛ. 

ʂʫʨʪ-ʂʘʷ. ʅʠʞʝ ʟʘʣʝʛʘʝʪ ʚʦʜʦʫʧʦʨ ʠʟ ʙʦʣʝʝ ʤʦʣʦʜʳʭ ʛʣʠʥʠʩʪʦ-ʧʝʩʯʘʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʥʠʞʥʝʛʦ ʤʝʣʘ. ʉʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ ʧʝʱʝʨʳ ʏʸʨʥʦʡ ʢʦʥʪʨʦʣʠʨʫʝʪ ʥʘʢʣʦʥ 

ʢʨʦʚʣʠ ʚʦʜʦʫʧʦʨʘ. ʉʦʛʣʘʩʥʦ ʚʳʷʚʣʝʥʥʦʤʫ ʥʘʤʠ ʨʝʣʴʝʬʫ ʧʦʜʦʰʚʳ ɸʡ-ʇʝʪʨʠʥʩʢʦʛʦ 
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ʠʟʚʝʩʪʥʷʢʦʚʦʛʦ ʤʘʩʩʠʚʘ, ʚʩʝ ʠʩʪʦʯʥʠʢʠ ʫ ʩʝʣʘ ʈʦʜʥʠʢʦʚʦʝ ʧʨʠʫʨʦʯʝʥʳ ʢ ʶʛʦ-

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʋʟʫʥʜʞʠʥʩʢʦʡ ʜʝʧʨʝʩʩʠʠ (ʨʠʩ. 1 ɹ).  

ʏʝʪʳʨʝʭʲʷʨʫʩʥʘʷ ʉʢʝʣʴʩʢʘʷ ʧʝʱʝʨʘ ʟʘʣʦʞʝʥʘ ʥʝ ʧʦ çʨʘʟʣʦʤʫè, ʘ ʧʦ 

ʛʨʘʚʠʛʝʥʥʳʤ ʪʨʝʱʠʥʘʤ ʪʦʨʦʰʝʥʠʷ ʚ ʦʩʥʦʚʘʥʠʠ ʤʘʩʩʠʚʘ. ɽʸ ʢʨʫʧʥʦʛʣʳʙʦʚʳʝ ʥʘʚʘʣʳ 

ʦʙʨʘʟʦʚʘʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʜʤʳʚʘ ʙʨʝʢʯʠʨʦʚʘʥʥʦʛʦ ʦʩʥʦʚʘʥʠʷ ʦʣʠʩʪʦʣʠʪʘ. 

ʂʘʨʩʪʦʚʳʝ ʚʦʜʳ ʨʘʩʪʚʦʨʷʣʠ ʢʘʨʙʦʥʘʪʳ ʠ ʚʳʤʳʚʘʣʠ ʛʣʠʥʠʩʪʳʝ ʧʦʨʦʜʳ ʠʟ ʦʩʥʦʚʘʥʠʷ 

ʤʘʩʩʠʚʘ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʧʦʩʪʝʧʝʥʥʦʡ ʧʨʦʩʘʜʢʝ ʠ ʦʙʨʫʰʝʥʠʶ ʛʣʳʙ ʠʟʚʝʩʪʥʷʢʦʚ. 

ɺʩʝ ʚʦʜʳ ʠʩʪʦʯʥʠʢʦʚ ɹʘʡʜʘʨʩʢʦʛʦ ʨʘʡʦʥʘ ï ʢʘʨʩʪʦʚʳʝ, ʦʙʨʘʟʦʚʘʥʳ 

ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ ʠ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʪʝʢʪʦʥʠʢʦʡ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʧʨʠ ʧʝʨʩʧʝʢʪʠʚʥʦʤ ʨʘʟʚʠʪʠʠ ʛʦʨʦʜʘ ʉʝʚʘʩʪʦʧʦʣʷ. ʇʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʦʩʪʫʧʣʝʥʠʠ 

ʛʣʫʙʠʥʥʳʭ ʶʚʝʥʠʣʴʥʳʭ ʚʦʜ ʧʦ çʨʘʟʣʦʤʘʤè ʥʠʯʝʤ ʥʝ ʦʙʦʩʥʦʚʘʥʳ. ɻʣʫʙʠʥʥʦʛʦ 

ʛʠʧʦʢʘʨʩʪʘ ʟʜʝʩʴ ʥʝʪ ʠ ʨʘʟʚʠʪ ʘʨʪʝʟʠʦʢʘʨʩʪ ʤʝʞʛʦʨʥʦʛʦ ʪʠʧʘ. ʆʥ ʬʦʨʤʠʨʫʝʪʩʷ ʟʘ ʩʯʝʪ 

ʜʚʠʞʝʥʠʷ ʚʦʜ ʥʝ ʩʥʠʟʫ, ʘ ʩʚʝʨʭʫ, ʩ ʚʦʩʪʦʢʘ, ʚ ʦʩʥʦʚʥʦʤ ʧʦ ʙʨʝʢʯʠʨʦʚʘʥʥʳʤ ʠ 

ʟʘʢʘʨʩʪʦʚʘʥʥʳʤ ʠʟʚʝʩʪʥʷʢʘʤ ʩ ʙʦʣʝʝ ʧʨʠʧʦʜʥʷʪʦʡ ʯʘʩʪʠ ɸʡ-ʇʝʪʨʠʥʩʢʦʛʦ ʤʘʩʩʠʚʘ. 
 

ɹʃɸɻʆɼɸʈʅʆʉʊʀ 

ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ɹ.ɸ. ɿʘʡʮʝʚʫ, ɽ.ɸ. ʐʠʙʘʝʚʫ, ʉ.ɺ. ʖʜʠʥʫ ʠ 

ʜʨʫʛʠʤ ʢʦʣʣʝʛʘʤ ʟʘ ʧʦʣʝʟʥʳʝ ʦʙʩʫʞʜʝʥʠʷ ʠ ʟʘʤʝʯʘʥʠʷ, ʘ ʪʘʢʞʝ ʂ.ɺ. ʖʜʠʥʫ ʟʘ 

ʩʦʜʝʡʩʪʚʠʝ ʧʦʣʝʚʳʤ ʨʘʙʦʪʘʤ. ʉʪʘʪʴʷ ʥʘʧʠʩʘʥʘ ʧʦ ʣʠʯʥʦʡ ʠʥʠʮʠʘʪʠʚʝ, ʙʝʟ 

ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʠ. 
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The relevance of the topic is that the district determines the supply of drinking water to the 

city of Sevastopol. The purpose of the article is to identify the tectonic association of springs 

and caves with endogenous and gravigenic structures, which is important for optimizing 

and predicting water use in the Crimea.  

An overview of previous ideas about the tectonics of the region is given. The problem of 

the correlation of Upper Jurassic limestones and clay-terrigenous strata of the Lower 

Cretaceous is considered. It is shown that the normal stratigraphic sequence in many sites 

is tectonically disrupted by gentle gravigenic discharges and endogenous thrusts.  

According to the geodynamic model of the structure, the limestone massifs are olistolites 

and olistoplaks of the Gornokrim olistostroma, which slid down from the south at the end 

of the Early Cretaceous and were complicated by Cenozoic thrusts. There are 7 proofs of 

the gravigenic type of contacts at the base of limestone massifs and 3 justifications for the 

occurrence of Lower Cretaceous clays beneath them.  

It is shown that near the of Kolkhoznoye village, the Uzundzha River locally washed the 

base of the Ai-Petrinsky olistoplak from the underlying clay strata of the Lower Cretaceous. 

Uzundzha Cave is formed by vertical fractures in the subhorizontal breccia zone at the base 

of the Upper Jurassic limestone olistolite. Tar-Chokrak-Koba cave and its associated spring, 

located 300 meters to the northeast, have similar tectonic control.  

The Skelsky Vaucluse, the Chernaya spring cave, and small springs near the village of 

Rodnikovoe are tectonically controlled by chaotic fractures in the subhorizontal zone of 

gravigenic breccias at the base of the Kurt-Kai town. Below lies a water barrier of younger 

clay-sand deposits of the Early Cretaceous. The northeastern extension of the Chernaya 
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Cave controls the slope of the roof of the water barrier that we have identified. According 

to the revealed relief of the base of the Ai-Petrinsky massif, all the springs near the 

Rodnikovoe village are located in the southwestern part of the Uzundzha depression.  

The four-tiered Skelskaya cave was laid not by a "fault", but by gravigenic fractures in the 

base of the massif. Its large-block piles are formed as a result of the erosion of the breccia 

base of the olistolite. Karst waters dissolved carbonates and washed out clay rocks from the 

base of the massif. This occurred most actively through cracks and a shallow breccia zone 

at the base of the olistolite, which led to gradual subsidence and collapse of limestone 

blocks.  

All the waters of the springs of the Baydarsky district are karst, formed by atmospheric 

precipitation and controlled by tectonics, which must be taken into account in the longïterm 

development of Sevastopol. The ideas about the flow of deep juvenile waters along the 

"faults" are not substantiated by anything. There is no deep hypokarst here and 

intermountain type artesiokarst is developed. It is formed due to the influx of water not from 

below, but from above, from the east, mainly through brecciated and karst limestone from 

the base of the more elevated part of the Ai-Petri massif. 

Keywords: Crimea, hydrogeology, tectonics, karst, suffusion, springs. 
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ɼʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ, ʚʳʜʝʣʝʥʠʷ ʩʦʧʫʪʩʪʚʫʶʱʝʛʦ ʨʘʟʨʘʙʦʪʢʝ 

ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ ʤʝʪʘʥʘ ʚʦʩʧʨʠʥʠʤʘʣʠʩʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʢʘʢ ʫʛʨʦʟʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʚʥʝʟʘʧʥʳʭ ʚʳʙʨʦʩʦʚ ʛʘʟʘ, ʫʛʣʷ ʠ ʧʦʨʦʜ. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʚʘʨʠʡ ʠ ʢʘʪʘʩʪʨʦʬ ʩ 

ʯʝʣʦʚʝʯʝʩʢʠʤʠ ʞʝʨʪʚʘʤʠ ʧʨʦʠʩʭʦʜʠʣʦ ʚʙʣʠʟʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʣʦʚʫʰʝʢ ʤʝʪʘʥʘè, 

ʢʦʛʜʘ ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʫʛʦʣʴʥʦʛʦ ʧʣʘʩʪʘ ʚʩʢʨʳʚʘʣʠʩʴ ʣʦʢʘʣʴʥʳʝ ʟʦʥʳ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ 

ʤʘʩʩʠʚʘ, ʟʘʧʦʣʥʝʥʥʳʝ ʛʘʟʦʤ [1]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʛʣʫʙʠʥʳ ʨʘʟʨʘʙʦʪʢʠ ʨʘʩʪʝʪ ʠ ʩʦʜʝʨʞʘʥʠʝ ʤʝʪʘʥʘ, ʢʘʢ ʚ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʘʭ, ʪʘʢ ʠ ʚ 

ʦʢʨʫʞʘʶʱʠʭ ʧʦʨʦʜʘʭ, ʷʚʣʷʶʱʠʭʩʷ ʪʨʝʱʠʥʦʚʘʪʳʤʠ ʢʦʣʣʝʢʪʦʨʘʤʠ ʚ ʟʦʥʘʭ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʭ ʣʶʙʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʢʘʢ ʨʝʛʠʦʥʘʣʴʥʦʛʦ, ʪʘʢ ʠ ʙʦʣʝʝ 

ʤʝʣʢʦʛʦ ʤʘʩʰʪʘʙʘ [2, 3], ʘ ʚʳʷʚʣʝʥʠʝ ʠ ʢʘʨʪʠʨʦʚʘʥʠʝ ʧʦʜʦʙʥʳʭ ʟʦʥ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʠ ʧʝʨʚʦʩʪʝʧʝʥʥʦʡ ʟʘʜʘʯʝʡ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʧʨʦʛʥʦʟʘ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʨʘʟʨʘʙʦʪʢʠ, ʥʦ ʠ ʜʣʷ ʜʦʙʳʯʠ ʛʘʟʘ ʠʟ ʚʦʟʤʦʞʥʳʭ ʤʝʣʢʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ [4, 

5].  



 

ɸʥʮʠʬʝʨʦʚ ɸ. ɺ., ʊʫʤʘʥʦʚ ɺ. ɺ., ʅʦʚʛʦʨʦʜʮʝʚʘ ʃ. ɸ., 

ɹʦʨʦʜʠʥ ɼ. ʉ., ʇʦʜʚʘʣʢʦʚʘ ɽ. ɺ. 
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ʂ ʨʫʙʝʞʫ XXI  ʚʝʢʘ ʜʣʷ ʜʝʪʘʣʴʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʥʘʨʫʰʝʥʠʡ ʚ ɼʦʥʙʘʩʩʝ ʚʳʧʦʣʥʝʥ ʦʛʨʦʤʥʳʡ ʦʙʲʝʤ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʨʘʙʦʪ ʢʘʢ 

ʥʘʟʝʤʥʳʤʠ, ʪʘʢ ʠ ʧʦʜʟʝʤʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʚʢʣʶʯʘʶʱʠʝ ʤʥʦʛʦʚʦʣʥʦʚʳʝ ʩʝʡʩʤʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ [6], ʰʘʭʪʥʳʝ ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʤʦʜʠʬʠʢʘʮʠʷʭ 

ʤʝʪʦʜʦʚ ʦʪʨʘʞʝʥʥʳʭ ʚʦʣʥ ʠ ʧʨʦʩʚʝʯʠʚʘʥʠʷ [7, 8], ʘ ʪʘʢʞʝ ʥʘʟʝʤʥʳʝ ʩʝʡʩʤʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ [9]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʤʥʦʛʠʝ ʚʠʜʳ ʩʚʷʟʝʡ ʤʝʞʜʫ 

ʧʘʨʘʤʝʪʨʘʤʠ ʬʠʢʩʠʨʫʝʤʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʠ ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴʶ 

ʛʦʨʥʳʭ ʧʦʨʦʜ, ʫʩʪʘʥʦʚʣʝʥ ʢʨʠʪʝʨʠʡ ʘʥʦʤʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʠ 

ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʙʣʠʟʠ ʧʣʦʩʢʦʩʪʝʡ ʩʤʝʩʪʠʪʝʣʝʡ ʜʠʟʲʶʥʢʪʠʚʥʳʭ 

ʥʘʨʫʰʝʥʠʡ ʚ ʟʘʤʢʦʚʳʭ ʯʘʩʪʷʭ ʩʢʣʘʜʦʢ ʫ ʧʣʠʢʘʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ; ʦʧʨʝʜʝʣʝʥʘ ʨʦʣʴ 

ʬʘʮʠʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʨʦʜ ʜʣʷ ʟʥʘʯʝʥʠʡ ʩʢʦʨʦʩʪʠ ʧʨʦʜʦʣʴʥʳʭ ʠ 

ʧʦʧʝʨʝʯʥʳʭ ʚʦʣʥ, ʩʦʟʜʘʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʩʝʡʩʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʥʘʜʚʠʛʦʚʳʭ ʠ 

ʩʙʨʦʩʦʚʳʭ ʩʪʨʫʢʪʫʨ [10], ʘ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʘʢʦʥʳ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʤʧʦʥʝʥʪ ʚʦʣʥʦʚʦʛʦ ʧʦʣʷ ʥʘ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʘʭ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʩ 

ʨʘʟʥʳʤʠ ʦʪʥʦʰʝʥʠʷʤʠ ʘʢʫʩʪʠʯʝʩʢʠʭ ʞʝʩʪʢʦʩʪʝʡ ʫʛʣʷ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʯʝʥʳʝ ʚʩʝʛʦ ʤʠʨʘ ʧʨʦʷʚʣʷʶʪ ʠʥʪʝʨʝʩ ʢ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ, ʜʠʥʘʤʠʢʝ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʦʨʥʳʭ 

ʤʘʩʩʠʚʦʚ [11, 12, 13, 14, 15, 16, 17, 18, 19, 20]. ʂʦʣʣʝʢʪʠʚʥʳʤʠ ʫʩʠʣʠʷʤʠ ʥʘʫʯʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʡ ʰʫʤ (ʄʉʐ), ʚʩʝʛʜʘ 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ, ʷʚʣʷʝʪʩʷ ʠʥʪʝʨʬʝʨʝʥʮʠʝʡ ʧʦʣʝʡ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʣʥ ʈʵʣʝʷ ʠ ʃʷʚʘ ʩ ʵʥʜʦʛʝʥʥʳʤ ʦʪʢʣʠʢʦʤ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ; 

ʜʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʄʉʐ ʢʘʢ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʢʨʫʧʥʳʭ ʙʣʦʢʦʚ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ, ʪʘʢ ʠ ʜʣʷ ʢʘʨʪʠʨʦʚʘʥʠʷ ʣʦʢʘʣʴʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʩʪʨʫʢʪʫʨ [21]. ɼʦʩʪʠʛʥʫʪʳ ʙʦʣʴʰʠʝ ʫʩʧʝʭʠ ʚ ʘʥʘʣʠʟʝ ʩʧʝʢʪʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʠ ʦʙʨʘʙʦʪʢʝ ʥʘʢʦʧʣʝʥʥʳʭ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʜʘʥʥʳʭ [22, 

23]. ʅʘʠʙʦʣʝʝ ʙʣʠʟʢʠʤ ʢ ɼʦʥʙʘʩʩʫ ʠ ʭʦʨʦʰʦ ʦʙʩʣʝʜʦʚʘʥʥʳʤ ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ 

ʤʝʪʦʜʘʤʠ ʠ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʤʠ ʠʟʤʝʨʝʥʠʷʤʠ ʨʘʡʦʥʦʤ ʷʚʣʷʝʪʩʷ ɺʦʨʦʥʝʞʩʢʠʡ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʤʘʩʩʠʚ [24], ʛʜʝ ʫʨʦʚʝʥʴ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʄʉʐ ʩʦʩʪʘʚʠʣ 

ʩʦʪʥʠ ʥʘʥʦʤʝʪʨʦʚ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʥʦʛʦʤʝʩʷʯʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʫʩʪʘʥʦʚʣʝʥʳ: 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʭʥʦʛʝʥʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ, ʭʘʨʘʢʪʝʨ ʩʝʟʦʥʥʳʭ ʠ 

ʛʦʜʦʚʳʭ ʚʘʨʠʘʮʠʡ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ, ʨʝʛʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʩʧʝʢʪʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʦʨʤʘʣʴʥʦʛʦ ʬʦʥʘ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʦʪ 0,2 ʜʦ 7,0 ɻʮ. 
 

ʆʇʓʊ ʄʀʂʈʆʉɽʁʉʄʀʏɽʉʂʀʍ ʅɸɹʃʖɼɽʅʀʁ ɺ ɼʆʅɹɸʉʉɽ ʀ 

ʆʉʆɹɽʅʅʆʉʊʀ ʉʊʈʋʂʊʋʈʅʆ-ʊɽʂʊʆʅʀʏɽʉʂʆɻʆ ʉʊʈʆɽʅʀʗ ʈɽɻʀʆʅɸ 

 

ɺ ɼʦʥʙʘʩʩʝ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʥʘ ʰʘʭʪʥʳʭ ʧʦʣʷʭ ʧʨʦʚʦʜʠʣʠʩʴ, 

ʥʘʯʠʥʘʷ ʩ 2008 ʛ. ʥʘ ʰʘʭʪʝ çʂʨʘʩʥʦʘʨʤʝʡʩʢʘʷ-ɿʘʧʘʜʥʘʷè ˉ1 ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘʜ ʦʙʣʘʩʪʴʶ ʛʦʨʥʳʭ ʨʘʙʦʪ ʚ 2008 ʠ 2013 ʛʛ. [25, 28, 29], 

ʘ ʪʘʢʞʝ ʥʘ ʧʦʣʝ ʰʘʭʪʝ çʂʘʣʠʥʦʚʩʢʘʷ-ɺʦʩʪʦʯʥʘʷè ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠʨʦʜʳ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʪʦʣʯʢʦʚ ʤʘʛʥʠʪʫʜʦʡ ʦʪ 1 ʜʦ 2,8 [26]. ʇʨʠ ʵʪʦʤ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʠʤʝʣʠ 

ʤʝʩʪʦ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʚ ʚʠʜʝ ʦʙʨʫʰʝʥʠʷ ʢʦʥʩʦʣʠ ʮʝʣʠʢʘ ʠʣʠ ʨʘʟʨʷʜʢʠ 

ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʘʩʩʠʚʘ ʧʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʣʘʚʳ ʢ ʦʪʨʘʙʘʪʳʚʘʝʤʦʤʫ 

ʢʦʥʪʫʨʫ ʫʯʘʩʪʢʘ, ʠ ʜʘʞʝ ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʫʨʦʚʝʥʴ ʨʝʛʠʩʪʨʠʨʫʝʤʦʛʦ ʩʠʛʥʘʣʘ ʚ 



ɺɿɸʀʄʆʉɺʗɿʔ ʂʆʄʇʆʅɽʅʊ ʇʆʃʗ ʉʃʆɾʅʆɻʆ ʇɸʉʉʀɺʅʆɻʆ 

ʉɽʁʉʄʀʏɽʉʂʆɻʆ ʉʀɻʅɸʃɸ ʇʈʀ ɺʓɼɽʃɽʅʀʀ ɿʆʅ ɺʃʀʗʅʀʗ 

ʊɽʂʊʆʅʀʏɽʉʂʀʍ ʅɸʈʋʐɽʅʀʁ ɺ ɼʆʅɹɸʉʉɽ 
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n=1000 ʨʘʟ ʧʨʝʚʳʰʘʶʱʠʡ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʄʉʐ ʥʘ ɺʦʨʦʥʝʞʩʢʦʤ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʤ ʤʘʩʩʠʚʝ.  

ʇʦʜʦʙʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ, ʠʟʤʝʨʷʝʤʳʭ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘ ʛʣʫʙʠʥʝ ʦʪʨʘʙʦʪʢʠ ʧʨʦʠʩʭʦʜʷʪ ʩʝʡʩʤʠʯʝʩʢʠʝ 

ʩʦʙʳʪʠʷ ʚ ʚʠʜʝ ʤʠʢʨʦʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʪʴ ʦʪʜʝʣʴʥʳʤʠ 

ʟʘʛʣʫʙʣʝʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʫʧʨʫʛʠʭ ʢʦʣʝʙʘʥʠʡ [18]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʰʘʭʪʳ ʠʟʤʝʨʷʝʪʩʷ ʩʣʦʞʥʳʡ ʩʠʛʥʘʣ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʦʙʲʝʤʥʳʭ ʚʦʣʥ ʠ ʠʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚ ʩʫʤʤʝ ʩ ʧʨʠʨʦʜʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʚʦʣʥʘʤʠ ʠ ʪʝʭʥʦʛʝʥʥʳʤʠ 

ʩʠʛʥʘʣʘʤʠ.  

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ ʫʯʝʥʳʭ ʧʦ ʧʘʩʩʠʚʥʦʡ ʩʝʡʩʤʦʨʘʟʚʝʜʢʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʩʦʟʜʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʜʣʷ ʨʘʩʯʝʪʘ ʘʥʦʤʘʣʴʥʳʭ ʵʬʬʝʢʪʦʚ ʦʪ 

ʥʠʟʢʦʩʢʦʨʦʩʪʥʳʭ ʠ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ ʚ ʦʜʥʦʨʦʜʥʦʡ ʠʟʦʪʨʦʧʥʦʡ 

ʩʨʝʜʝ, ʩʦʜʝʨʞʘʱʝʡ ʤʘʢʩʠʤʫʤ ʥʝʩʢʦʣʴʢʦ ʩʣʦʝʚ ʧʨʠ ʟʘʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʘʭ 

ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʚʦʣʥʳ ʈʵʣʝʷ. ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʨʝʟʳ ʰʘʭʪʳ çʂʘʣʠʥʦʚʩʢʘʷ-

ɺʦʩʪʦʯʥʘʷè ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʯʝʨʝʜʦʚʘʥʠʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʦʥʢʠʭ ʩʣʦʝʚ 

ʧʝʩʯʘʥʠʢʦʚ, ʘʨʛʠʣʣʠʪʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ, ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʫʛʣʝʡ ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʤʦʱʥʳʭ 

(ʙʦʣʝʝ 20 ʤ) ʩʣʦʝʚ ʧʝʩʯʘʥʠʢʦʚ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʪʝʦʨʠʠ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʟʦʥ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʚ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʩʨʝʜʘʭ ʥʝʚʦʟʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʨʝʰʝʥʠʷ ʧʨʷʤʳʭ 

ʟʘʜʘʯ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʥʫʞʥʦ ʥʘʭʦʜʠʪʴ ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʚʳʜʝʣʝʥʥʳʭ ʘʥʦʤʘʣʠʡ ʠ ʨʘʩʰʠʬʨʦʚʢʝ ʬʠʟʠʯʝʩʢʦʡ ʩʫʱʥʦʩʪʠ ʷʚʣʝʥʠʡ 

ʠʭ ʚʳʟʳʚʘʶʱʠʭ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʩʨʘʚʥʝʥʠʝ ʟʥʘʯʝʥʠʡ ʢʦʤʧʦʥʝʥʪ ʩʣʦʞʥʦʛʦ ʩʠʛʥʘʣʘ 

ʠ ʠʭ ʦʪʥʦʰʝʥʠʡ ʜʣʷ ʠʟʚʝʩʪʥʳʭ, ʧʨʦʩʣʝʞʝʥʥʳʭ ʙʫʨʝʥʠʝʤ ʟʦʥ ʚʣʠʷʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʥʘʨʫʰʝʥʠʡ ʠ ʚʳʙʦʨ ʥʘʧʨʘʚʣʝʥʠʡ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʧʘʩʩʠʚʥʦʡ 

ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ. 

 
ɻɽʆʃʆɻʆ-ʌɸʎʀɸʃʔʅɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʈɸɿʈɽɿɸ 

 

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʨʝʟʘ ʰʘʭʪʳ 

çʂʘʣʠʥʦʚʩʢʘʷ-ɺʦʩʪʦʯʥʘʷè ʠ ʨʝʟʫʣʴʪʘʪʳ ʩʝʡʩʤʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ 

ʷʥʚʘʨʝ 2020 ʛʦʜʘ ʠ ʤʘʝ-ʠʶʥʝ 2021 ʛʦʜʘ. 

ʅʘ ʨʠʩ. 1 ʧʦʢʘʟʘʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʩʭʝʤʘ, ʪʠʧʠʯʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ 

ʨʘʟʨʝʟʳ ʧʦ ʣʠʥʠʷʤ IXïIX ', XïX', XIïXI' ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʜʘʪʯʠʢʦʚ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʚ 2020 ʠ 2021 ʛʦʜʘʭ. 

ʇʦʨʦʜʳ, ʩʣʘʛʘʶʱʠʝ ʨʘʟʨʝʟ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʣʠʰʝʦʙʨʘʟʥʦʡ ʪʦʣʱʝʡ ʩʦʩʪʦʷʱʝʡ ʠʟ 

ʧʝʩʯʘʥʠʢʦʚ (19ï34)%, ʘʣʝʚʨʦʣʠʪʦʚ, ʘʨʛʠʣʣʠʪʦʚ, ʛʣʠʥʠʩʪʳʭ ʩʣʘʥʮʝʚ (65ï70)%, ʫʛʣʝʡ 

(0,3ï0,2)% ʠ ʠʟʚʝʩʪʥʷʢʦʚ (0,6ï3,0)%. ʂʘʞʜʳʡ ʦʪʜʝʣʴʥʳʡ ʮʠʢʣ ʠʣʠ ʩʦʯʝʪʘʥʠʝ ʩʣʦʝʚ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʠʩʫʱʠʡ ʪʦʣʴʢʦ ʝʤʫ ʪʨʘʥʩʛʨʝʩʩʠʚʥʳʡ ʠʣʠ ʨʝʛʨʝʩʩʠʚʥʳʡ ʨʝʞʠʤ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʦʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʧʦ ʩʣʦʠʩʪʳʤ 

ʦʩʪʘʪʢʘʤ ʬʘʫʥʳ ʠ ʬʣʦʨʳ, ʩʦʩʪʘʚʫ ʚʢʣʶʯʝʥʠʡ ʠ ʦʢʨʘʩʢʝ ʦʪʜʝʣʴʥʳʭ ʨʘʟʥʦʩʪʝʡ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʘʨʛʠʣʣʠʪʳ ʠ ʠʟʚʝʩʪʥʷʢʠ ʦʙʨʘʟʦʚʘʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ 

ʧʨʠʙʨʝʞʥʦʡ ʯʘʩʪʠ ʦʪʢʨʳʪʦʛʦ ʤʦʨʷ, ʧʝʩʯʘʥʠʢʠ, ʚʢʣʶʯʝʥʥʳʝ ʚ ʮʠʢʣ, ʦʙʨʘʟʦʚʘʣʠʩʴ ʧʨʠ 

ʚʨʝʤʝʥʥʦʤ ʦʙʤʝʣʝʥʠʠ ʙʘʩʩʝʡʥʘ, ʘ ʧʝʩʯʘʥʠʢʠ ʤʦʱʥʦʩʪʴʶ ʦʪ 20 ʤ ʜʦ 50 ʤ ʥʘʢʦʧʠʣʠʩʴ 

ʠʣʠ ʚ ʨʫʩʣʘʭ ʧʘʣʝʦʨʝʢ ʠʣʠ ʚ ʧʦʡʤʝʥʥʳʭ ʯʘʩʪʷʭ ʜʝʣʴʪ. ɺ ʥʘʯʘʣʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʝʨʠʦʜʘ 



 

ɸʥʮʠʬʝʨʦʚ ɸ. ɺ., ʊʫʤʘʥʦʚ ɺ. ɺ., ʅʦʚʛʦʨʦʜʮʝʚʘ ʃ. ɸ., 

ɹʦʨʦʜʠʥ ɼ. ʉ., ʇʦʜʚʘʣʢʦʚʘ ɽ. ɺ. 
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(ʦʪʣʦʞʝʥʠʷ ʩʚʠʪʳ ʉ2
5) ʜʥʦ ʙʘʩʩʝʡʥʘ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʙʳʣʦ ʦʩʣʦʞʥʝʥʦ 

ʘʥʪʠʢʣʠʥʘʣʴʥʦʡ ʩʢʣʘʜʢʦʡ (ʨʠʩ. 1, ʨʘʟʨʝʟ IXïIX'), ʯʪʦ ʩʪʘʣʦ ʢʨʫʧʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʧʣʠʢʘʪʠʚʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʨʘʟʨʝʟʘ ʠ ʧʨʠʚʝʣʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʤʦʱʥʦʛʦ ʂʘʣʠʥʦʚʩʢʦʛʦ ʢʫʧʦʣʘ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʫʯʘʩʪʢʘ. ʄʥʦʛʠʝ ʛʝʦʣʦʛʠ ½ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ɼʦʥʙʘʩʩʘ ½ ʩʯʠʪʘʶʪ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʘʥʪʠʢʣʠʥʘʣʴʥʳʝ ʩʢʣʘʜʢʠ ʙʳʣʠ 

ʦʙʨʘʟʦʚʘʥʳ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʜʚʠʞʝʥʠʷʤʠ ʙʣʦʢʦʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʠʣʠ 

ʧʨʠ ʢʨʫʧʥʳʭ ʩʜʚʠʛʘʭ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ [1, 4]. ʅʘ 

ʰʘʭʪʝ çʂʘʣʠʥʦʚʩʢʘʷ-ɺʦʩʪʦʯʥʘʷè ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʜʘʚʣʝʥʠʝ ʷʜʨʘ ʩʢʣʘʜʢʠ ʥʘ ʤʝʥʴʰʠʝ 

ʧʦ ʧʣʦʪʥʦʩʪʠ ʥʘʧʣʘʩʪʦʚʘʥʠʷ ʢʨʳʣʴʝʚ ʧʨʠʚʝʣʦ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʨʘʟʨʳʚʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʚʧʦʩʣʝʜʩʪʚʠʠ ʦʙʨʘʟʦʚʘʣʠʩʴ ʤʝʣʢʠʝ ʥʘʜʚʠʛʠ, ʦʢʘʡʤʣʷʶʱʠʝ 

ʷʜʨʦ: ʂʘʤʝʥʩʢʠʡ, çɺè, çɼè ʠ ʜʨʫʛʠʝ. ʇʝʨʝʩʝʯʝʥʠʝ ʵʪʠʭ ʥʘʜʚʠʛʦʚ ʩ ʨʘʜʠʘʣʴʥʦ 

ʥʘʧʨʘʚʣʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴʶ ʥʘ ʢʨʳʣʴʷʭ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʡ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʢʘʢ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ, ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʦʙʨʘʟʦʚʘʣʦ ʤʦʱʥʫʶ 

ʨʘʟʫʧʣʦʪʥʝʥʥʫʶ ʟʦʥʫ ½ ʚʦʟʤʦʞʥʳʡ ʧʫʪʴ ʜʚʠʞʝʥʠʷ ʤʝʪʘʥʘ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ. ʀʤʝʥʥʦ 

ʪʘʢʦʝ ʜʚʠʞʝʥʠʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʠʟ ʟʦʥʳ ʧʝʨʝʩʝʯʝʥʠʷ ʛʘʟʦʥʘʩʳʱʝʥʥʦʡ ʧʘʯʢʠ ʩʣʦʝʚ 

k2ïk8 ʨʝʛʠʦʥʘʣʴʥʳʤ ɼʠʘʛʦʥʘʣʴʥʳʤ ʥʘʜʚʠʛʦʤ (ʨʠʩ. 1, ʨʘʟʨʝʟ IXïIX'). ɼʝʪʘʣʴʥʦʝ 

ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʩʢʚʘʞʠʥ ʄʉ-306 ʠ ʄʉ-171, ʛʜʝ ʧʨʦʚʦʜʠʣʦʩʴ 

ʛʘʟʦʦʧʨʦʙʦʚʘʥʠʝ, ʧʦʢʘʟʘʣʦ, ʯʪʦ ʠʥʪʝʨʚʘʣʳ ʛʣʫʙʠʥ ʦʪ 600 ʜʦ 900 ʤ ʧʨʠ 100% 

ʧʦʛʣʦʱʝʥʠʠ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʷʚʣʷʶʪʩʷ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʢʘʥʘʣʘʤʠ ʜʣʷ ʧʦʩʪʫʧʣʝʥʠʷ 

ʤʝʪʘʥʘ ʠʟ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ ʩʚʠʪʳ ʉ2
5 ʚ ʫʛʣʝʧʦʨʦʜʥʳʡ ʤʘʩʩʠʚ ʩʚʠʪʳ ʉ2

6. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʵʢʨʘʥʠʨʫʶʱʠʡ ʧʣʦʪʥʳʡ ʠʟʚʝʩʪʥʷʢ ʤʝʞʜʫ ʵʪʠʤʠ ʩʚʠʪʘʤʠ ï ʤʘʨʢʠʨʫʶʱʠʡ 

ʛʦʨʠʟʦʥʪ L1 ï ʷʚʣʷʝʪʩʷ ʧʨʦʥʠʮʘʝʤʳʤ. ɼʣʷ ʧʦʜʨʦʙʥʦʛʦ ʠʟʫʯʝʥʠʷ ʧʦʣʦʞʝʥʠʷ 

ʤʘʨʢʠʨʫʶʱʝʛʦ ʛʦʨʠʟʦʥʪʘ L1 ʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʝʛʦ ʩ ʧʦʜʩʪʠʣʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ 

ʩʚʠʪʳ ʉ2
5 ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʢʘʨʪʘ ʠʟʦʛʠʧʩ ʧʦʚʝʨʭʥʦʩʪʠ ʛʦʨʠʟʦʥʪʘ L1 ʠ ʠʟʫʯʝʥ ʩʦʩʪʘʚ 

ʧʦʜʩʪʠʣʘʶʱʝʛʦ ʫʛʣʝʚʤʝʱʘʶʱʝʛʦ ʤʘʩʩʠʚʘ ʧʦʜ ʠʟʚʝʩʪʥʷʢʦʤ (ʨʠʩ. 2). 

ɸʥʘʣʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʥʦ ʙʘʩʩʝʡʥʘ ʢʦʥʮʘ ʧʝʨʠʦʜʘ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʩʚʠʪʳ ʉ2
6 ʧʨʝʜʩʪʘʚʣʷʣʦ ʩʦʙʦʡ ʛʣʫʙʦʢʫʶ ʚʧʘʜʠʥʫ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ 

ʘʙʩʦʣʶʪʥʳʤʠ ʦʪʤʝʪʢʘʤʠ ʧʦʚʝʨʭʥʦʩʪʠ -650 ʤ (ʩʢʚʘʞʠʥʘ ʄʉ-167) ʠ -625 ʤ (ʩʢʚʘʞʠʥʳ 

ʄʉ-305, ʄʉ-320), ʚʳʪʷʥʫʪʫʶ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʩʦʛʣʘʩʥʦ 

ʧʦʩʪʨʦʝʥʠʶ ʦʩʥʦʚʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʥʘʜʚʠʛʦʚ ʨʘʡʦʥʘ ʌʨʘʥʮʫʟʩʢʦʛʦ, 

ʇʝʨʚʦʤʘʡʩʢʦʛʦ, ʂʘʣʠʥʠʥʩʢʦʛʦ. 

ɸʥʘʣʠʟ ʟʥʘʯʝʥʠʡ ʩʫʤʤʘʨʥʦʡ ʤʦʱʥʦʩʪʠ ʛʣʠʥʠʩʪʳʭ ʩʣʘʥʮʝʚ ʚ ʩʚʠʪʝ ʉ2
5 ʧʦʢʘʟʘʣ, 

ʯʪʦ ʧʣʦʱʘʜʴ ʫʯʘʩʪʢʘ ʠʩʧʳʪʘʣʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʦʛʠʙʘʥʠʝ, ʩʘʤʘʷ ʛʣʫʙʦʢʘʷ ʯʘʩʪʴ 

ʢʦʪʦʨʦʛʦ ʚʳʪʷʥʫʪʘ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʄʦʱʥʦʩʪʴ ʛʣʠʥʠʩʪʳʭ ʩʣʘʥʮʝʚ ʧʦ 

ʦʩʠ ʧʨʦʛʠʙʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 85 ʜʦ 122 ʤ. ʈʘʩʯʣʝʥʝʥʥʳʡ ʧʘʣʝʦʨʝʣʴʝʬ ʜʥʘ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʨʝʟʢʠʤ ʧʝʨʝʭʦʜʘʤ ʦʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʣʠʥʠʩʪʳʭ ʥʘʧʣʘʩʪʦʚʘʥʠʡ ʢ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʝʩʯʘʥʳʤ, ʘ ʚʳʥʦʩʳ ʢʨʫʧʥʳʭ ʚʦʜʦʪʦʢʦʚ ½ ʢ ʥʘʢʦʧʣʝʥʠʶ ʤʦʱʥʳʭ 

ʧʝʩʯʘʥʠʢʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʤʠ ʬʨʘʢʮʠʷʤʠ, ʩ ʥʝʚʳʜʝʨʞʘʥʥʦʡ ʢʦʩʦʡ 

ʩʣʦʠʩʪʦʩʪʴʶ. ʇʨʠʩʫʪʩʪʚʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʤʦʨʩʢʦʡ ʠ ʥʘʟʝʤʥʦʡ ʬʘʫʥʳ ʚ 

ʩʣʘʥʮʘʭ ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʵʪʦʪ ʠʥʪʝʨʚʘʣ ʨʘʟʨʝʟʘ ʬʦʨʤʠʨʦʚʘʣʩʷ ʥʘ ʯʘʩʪʠʯʥʦ ʟʘʣʠʚʘʝʤʦʤ 

ʤʦʨʝʤ ʫʛʣʫʙʣʝʥʥʦʤ ʫʯʘʩʪʢʝ ʙʝʨʝʛʘ. ʈʝʟʢʦʝ ʠʟʤʝʥʝʥʠʝ ʤʦʱʥʦʩʪʠ ʛʣʠʥʠʩʪʳʭ 

ʦʪʣʦʞʝʥʠʡ ʤʝʞʜʫ ʨʘʟʨʝʟʘʤʠ IXïIX', XïX' ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʧʦʣʦʞʠʪʴ ʥʘʣʠʯʠʝ 

ʧʦʧʝʨʝʯʥʦʛʦ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʦʜʲʝʤʘ ʥʘ ʜʥʝ ʙʘʩʩʝʡʥʘ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. 



ɺɿɸʀʄʆʉɺʗɿʔ ʂʆʄʇʆʅɽʅʊ ʇʆʃʗ ʉʃʆɾʅʆɻʆ ʇɸʉʉʀɺʅʆɻʆ 

ʉɽʁʉʄʀʏɽʉʂʆɻʆ ʉʀɻʅɸʃɸ ʇʈʀ ɺʓɼɽʃɽʅʀʀ ɿʆʅ ɺʃʀʗʅʀʗ 
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ʇʦʩʪʝʧʝʥʥʳʡ ʧʦʜʲʝʤ ʠ ʨʘʟʤʳʚ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʧʣʦʱʘʜʠ ʩʦʧʨʦʚʦʞʜʘʣʩʷ 

ʩʦʟʜʘʥʠʝʤ ʥʝʦʜʥʦʨʦʜʥʳʭ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ ʫʯʘʩʪʢʦʚ, 

ʢʦʥʪʫʨʳ ʢʦʪʦʨʳʭ ʚʧʦʩʣʝʜʩʪʚʠʠ ʷʚʠʣʠʩʴ ʦʩʣʘʙʣʝʥʥʳʤʠ ʟʦʥʘʤʠ. ʇʦ ʵʪʠʤ ʟʦʥʘʤ ʥʘ 

ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʧʨʦʠʩʭʦʜʠʣʠ ʧʦʜʚʠʞʢʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʙʦʣʝʝ ʤʝʣʢʠʭ ʥʘʜʚʠʛʦʚ, 

ʢʦʪʦʨʳʝ ʚʳʨʘʞʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʟʝʨʢʘʣʘʤʠ ʩʢʦʣʴʞʝʥʠʷ ʠ ʟʦʥʘʤʠ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʩʦ 100% ʧʦʛʣʦʱʝʥʠʝʤ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ. ʇʝʨʝʩʝʯʝʥʠʝ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʠʚʝʣʦ ʢ ʩʦʟʜʘʥʠʶ ʧʨʦʥʠʮʘʝʤʳʭ 

ʢʘʥʘʣʦʚ ʜʣʷ ʧʦʩʪʫʧʣʝʥʠʷ ʤʝʪʘʥʘ ʠʟ ʙʦʣʝʝ ʛʘʟʦʥʘʩʳʱʝʥʥʳʭ ʧʦʨʦʜ ʚ ʪʨʝʱʠʥʦʚʘʪʳʝ 

ʧʦʨʦʜʳ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʛʘʟʦʚʦʝ ʦʧʨʦʙʦʚʘʥʠʝ ʧʦ ʩʢʚʘʞʠʥʝ ʄʉ-

171 ʧʦʢʘʟʘʣʦ, ʯʪʦ ʦʪʥʦʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʤʝʪʘʥʘ ʚ ʧʣʘʩʪʘʭ ǎ1 ʠ k8 ʩʦʩʪʘʚʣʷʝʪ 36/19 

ʤ3/ʪ.ʩ.ʙ.ʤ, ʪʦʛʜʘ ʢʘʢ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʩʢʚʘʞʠʥ ʰʘʭʪʥʦʛʦ ʧʦʣʷ, ʢʘʨʪʠʥʘ ʦʙʨʘʪʥʘʷ. ɺ 

ʩʢʚʘʞʠʥʝ ʄʉ-306 ʥʘ ʩʝʚʝʨʝ ʫʯʘʩʪʢʘ ʪʘʢʞʝ ʦʙʥʘʨʫʞʝʥʦ ʛʘʟʦʧʨʦʷʚʣʝʥʠʝ ʠ ʛʘʟʠʨʦʚʘʥʠʝ 

ʩʢʚʘʞʠʥʳ ʠʟ ʧʦʨʦʜ ʩʚʠʪʳ ʉ2
5 ʥʘ ʛʣʫʙʠʥʝ 900 ʤ. 

ʇʦʩʣʝʜʫʶʱʝʝ ʟʘ ʨʘʩʩʤʦʪʨʝʥʥʳʤ ʧʝʨʠʦʜʦʤ ʢʘʨʜʠʥʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʦʩʝʡ 

ʧʘʣʝʦʥʘʧʨʷʞʝʥʠʡ ʧʨʠʚʝʣʦ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʥʦʚʦʡ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʩʦ ʩʣʦʝʤ 

ʠʟʚʝʩʪʥʷʢʘ L1 ʚ ʦʩʥʦʚʘʥʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʯʝʚʠʜʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ ʤʘʩʩʠʚʘ ʜʦʣʞʥʘ ʧʨʦʷʚʠʪʴʩʷ ʚ ʦʙʣʘʩʪʠ ʧʝʨʝʩʝʯʝʥʠʷ ʜʚʫʭ 

ʧʣʠʢʘʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ ʩ ʢʘʢʠʤ-ʥʠʙʫʜʴ ʜʠʟʲʶʥʢʪʠʚʥʳʤ ʥʘʨʫʰʝʥʠʝʤ. ɺʩʝ ʚʳʰʝ 

ʩʢʘʟʘʥʥʦʝ ʧʨʠʚʦʜʠʪ ʢ ʩʣʝʜʫʶʱʠʤ ʚʳʚʦʜʘʤ: 

Å ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʫʛʣʝʧʦʨʦʜʥʦʛʦ ʤʘʩʩʠʚʘ ʰʘʭʪʳ çʂʘʣʠʥʦʚʩʢʘʷ-ɺʦʩʪʦʯʥʘʷè ʧʦ 

ʚʝʨʪʠʢʘʣʠ ʩʚʷʟʘʥʘ ʥʝ ʪʦʣʴʢʦ ʩʦ ʩʤʝʥʦʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʦʛʦ 

ʩʦʩʪʘʚʘ ʩʣʘʛʘʶʱʠʭ ʝʛʦ ʢʦʤʧʣʝʢʩʦʚ, ʥʦ ʠ ʩ ʧʦʣʦʞʝʥʠʝʤ ʵʪʠʭ ʢʦʤʧʣʝʢʩʦʚ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʷʜʨʘ ʘʥʪʠʢʣʠʥʘʣʴʥʦʡ ʩʢʣʘʜʢʠ (ʨʠʩ.1, ʙ): ʚʥʫʪʨʠ ʷʜʨʘ ʧʨʦʠʩʭʦʜʠʪ 

ʫʧʣʦʪʥʝʥʠʝ, ʘ ʥʘ ʢʨʳʣʴʷʭ ï ʨʘʟʫʧʣʦʪʥʝʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʨʘʟʨʳʚʘʤʠ 

ʠ ʤʝʣʢʠʤʠ ʥʘʜʚʠʛʘʤʠ; 

Å ʜʚʠʞʝʥʠʝ ʧʣʦʩʢʦʩʪʝʡ ʩʤʝʩʪʠʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʥʘʜʚʠʛʦʚ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʧʦʜ 

ʨʘʟʥʳʤʠ ʫʛʣʘʤʠ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʚʝʨʭʥʠʭ (ʥʘʜʚʠʛ ʇʨʦʤʝʞʫʪʦʯʥʳʡ ʠ ʥʘʜʚʠʛ S) ʠ 

ʥʠʞʥʠʭ (ʥʘʜʚʠʛʠ ʌʨʘʥʮʫʟʩʢʠʡ, ʊʠʤʦʰʝʥʢʦ ʠ ɼʠʘʛʦʥʘʣʴʥʳʡ) ʛʦʨʠʟʦʥʪʘʭ, ʩʦʟʜʘʝʪ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʧʦʜʚʠʞʢʠ, ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʢʘʢ ʫʧʣʦʪʥʝʥʠʝʤ, ʪʘʢ ʠ 

ʨʘʟʨʫʰʝʥʠʝʤ ʧʦʨʦʜ ʚ ʟʦʥʘʭ ʠʭ ʚʣʠʷʥʠʷ; 

Å ʦʙʣʘʩʪʠ ʟʘʤʳʢʘʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʩʪʨʫʢʪʫʨ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ 

ʠʟʤʝʥʝʥʠʷ ʧʘʣʝʦʨʝʣʴʝʬʘ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʝʱʝ ʦʜʠʥ ʚʠʜ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ ʨʘʟʨʝʟʘ, 

ʩʚʷʟʘʥʥʳʡ ʩ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴʶ. 
 

ʌʀɿʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ ʀʅʊɽʈʇʈɽʊɸʎʀʀ ʇɸʉʉʀɺʅʓʍ ʉɽʁʉʄʀʏɽʉʂʀʍ 

ʅɸɹʃʖɼɽʅʀʁ 

 

ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʤʝʪʦʜʠʢʠ ʠ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ 

ʧʘʩʩʠʚʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʠʟʣʦʞʝʥʦ ʚ ʩʪʘʪʴʷʭ [23, 26 - 29]. ɻʣʘʚʥʳʤ 

ʬʠʟʠʯʝʩʢʠʤ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʧʦʣʝ ʰʘʭʪʳ çʂʘʣʠʥʦʚʩʢʘʷ-ɺʦʩʪʦʯʥʘʷè 

ʷʚʠʣʦʩʴ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʧʨʘʚʠʣʴʥʦʩʪʠ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ɸ.ɺ. ɻʦʨʙʘʪʠʢʦʚʳʤ [11] 

ʷʚʣʝʥʠʷ ʫʚʝʣʠʯʝʥʠʷ ʘʤʧʣʠʪʫʜ ʚ ʩʧʝʢʪʨʝ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʥʘʜ 

ʥʠʟʢʦʩʢʦʨʦʩʪʥʳʤʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʷʤʠ ʨʘʟʨʝʟʘ.  
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ʈʠʩ 1. ɻʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ (ʘ) ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʨʝʟʳ ʧʦ ʣʠʥʠʷʤ IX-IX`, 

X-X`, XI-XI` (ʙ)                                          

ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ. 



ɺɿɸʀʄʆʉɺʗɿʔ ʂʆʄʇʆʅɽʅʊ ʇʆʃʗ ʉʃʆɾʅʆɻʆ ʇɸʉʉʀɺʅʆɻʆ 

ʉɽʁʉʄʀʏɽʉʂʆɻʆ ʉʀɻʅɸʃɸ ʇʈʀ ɺʓɼɽʃɽʅʀʀ ɿʆʅ ɺʃʀʗʅʀʗ 
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ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʢ ʨʠʩ. 1: 

 
 

1 ½ ʩʢʚʘʞʠʥʘ ʠ ʝʸ ʥʦʤʝʨ; 2 ½ ʧʦʛʣʦʱʝʥʠʝ ʧʨʦʤʳʚʦʯʥʦʡ ʞʠʜʢʦʩʪʠ 50ï100%, 

ʮʠʬʨʳ ʫʢʘʟʳʚʘʶʪ ʠʥʪʝʨʚʘʣ ʛʣʫʙʠʥ, ʚ ʤ; 3 ½ ʯʘʩʪʠʯʥʦʝ ʧʦʛʣʦʱʝʥʠʝ ʧʨʦʤʳʚʦʯʥʦʡ 

ʞʠʜʢʦʩʪʠ ʚ ʠʥʪʝʨʚʘʣʝ ʛʣʫʙʠʥ, ʤ; 4 ½ ʩʣʘʙʘʷ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ ʤʘʩʩʠʚʘ; 5 ½ ʠʟʦʧʘʭʠʪʳ 

ʫʛʦʣʴʥʦʛʦ ʧʣʘʩʪʘ l1; 6 ½ ʛʘʟʦʧʨʦʷʚʣʝʥʠʷ; 7 ½ ʥʘʜʚʠʛʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʘ ʠ ʠʭ 

ʥʘʟʚʘʥʠʝ :ʊ ½ ʊʠʤʦʰʝʥʢʦ, ʌ ½ ʌʨʘʥʮʫʟʩʢʠʡ, ʀ ½ ʀʪʘʣʴʷʥʩʢʠʡ; 8 ½ ʥʘʜʚʠʛʠ 

ʚʪʦʨʦʛʦ ʨʘʥʛʘ ʠ ʠʭ ʥʘʟʚʘʥʠʝ: S-ʥʘʜʚʠʛʠ çSè, çɼè, çɺè, ʂ ½ ʂʘʤʝʥʩʢʠʡ, ʇ ½ 

ʇʨʦʤʝʞʫʪʦʯʥʳʡ; 9 ½ ʧʨʦʬʠʣʴ ʂʄʇɺ; 10 ½ ʩʪʘʥʮʠʠ ʥʘʙʣʶʜʝʥʠʷ ɽʈʄɸʂ-5 (2020 

ʛʦʜ); 11 ½ ʠʩʪʦʯʥʠʢ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ; 12 ½ ʛʘʟʦʥʦʩʥʦʩʪʴ ʫʛʦʣʴʥʦʛʦ ʧʣʘʩʪʘ ʚ 

ʤ3/ʪ.ʩ.ʙ.ʤ 

 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʘʢʩʠʤʘʣʴʥʳʝ ʤʛʥʦʚʝʥʥʳʝ ʩʢʦʨʦʩʪʠ ʩʤʝʱʝʥʠʡ 

ʛʨʫʥʪʘ ʚ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ ï ʤʤ/ʩʝʢ, ʯʪʦ ʚ 100000 ʨʘʟ ʧʨʝʚʦʩʭʦʜʠʪ ʬʦʥʦʚʳʝ 

ʟʥʘʯʝʥʠʷ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʰʫʤʘ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ɺʦʨʦʥʝʞʩʢʦʛʦ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʤʘʩʩʠʚʘ [24]. ɺ.ɸ. ɻʦʨʙʘʪʠʢʦʚ ʠʩʩʣʝʜʦʚʘʣ ʠ 

ʜʘʣʴʥʝʡʰʠʤʠ ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʨʘʙʦʪʘʤʠ [12-14] ʧʦʜʪʚʝʨʜʠʣ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʳʝ 

ʘʤʧʣʠʪʫʜʳ ʚ ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʤ ʤʝʪʦʜʦʤ ʌʫʨʴʝ ʩʧʝʢʪʨʝ ʩʤʝʱʝʥʠʡ (ʠʣʠ ʩʢʦʨʦʩʪʠ 

ʩʤʝʱʝʥʠʡ) ʛʨʫʥʪʘ ʧʨʠʥʘʜʣʝʞʘʪ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʚʦʣʥʝ ʈʵʣʝʷ, ʷʚʣʷʶʱʝʡʩʷ ʦʜʥʦʡ ʠʟ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʬʦʥʦʚʳʭ ʟʥʘʯʝʥʠʡ ʄʉʐ. ɺʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʥʘʙʣʶʜʘʝʤʳʭ ʥʘʤʠ 

ʩʠʛʥʘʣʦʚ ʚ ʤʤ/ʩʝʢ ʩʚʷʟʘʥʳ ʩ ʪʝʭʥʦʛʝʥʥʳʤʠ ʤʘʢʨʦʠʤʧʫʣʴʩʘʤʠ, ʚʦʟʥʠʢʘʶʱʠʤʠ ʧʨʠ 

ʨʘʟʨʷʜʢʝ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʘʩʩʠʚʘ. ʇʨʦʚʝʨʢʘ ʥʘ ʵʣʣʠʧʪʠʯʥʦʩʪʴ ʧʦʢʘʟʘʣʘ, ʯʪʦ 

ʤʘʢʨʦʢʦʣʝʙʘʥʠʷ ʯʘʩʪʠʮ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʳʤʠ ʜʘʪʯʠʢʘʤʠ, ʧʦʜʦʙʥʳ 

ʘʥʘʣʦʛʠʯʥʳʤ ʢʦʣʝʙʘʥʠʷʤ ʚ ʚʦʣʥʝ ʈʵʣʝʷ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʥʘʙʣʶʜʝʥʥʳʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʰʘʭʪʳ ʟʥʘʯʝʥʠʷ ʜʣʷ ʘʥʘʣʠʟʘ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʤʘʩʩʠʚʘ. 

ɺ ʪʘʙʣ. 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ 5 ʜʥʝʡ ʷʥʚʘʨʷ 2020 

ʛʦʜʘ. 

ʅʘ ʩʪʨʫʢʪʫʨʥʦ-ʩʝʡʩʤʦʬʘʮʠʘʣʴʥʫʶ ʩʭʝʤʫ (ʨʠʩ.2) ʚʳʥʝʩʝʥʳ ʟʥʘʯʝʥʠʷ ʦʪʥʦʰʝʥʠʡ 

ʢʦʤʧʦʥʝʥʪ H/Z, Y/Z ʠ X/Z ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ 

(ʚʨʝʤʷ 13 ʯ 14 ʤʠʥ). ʆʙʦʙʱʝʥʥʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʚʦʜʠʪʩʷ ʢ 

ʩʣʝʜʫʶʱʝʤʫ: ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʣʠʥʠʩʪʳʤ ʩʦʩʪʘʚʦʤ 

ʦʪʣʦʞʝʥʠʡ (ʉ2
5), ʦʩʴ ʢʦʪʦʨʦʡ ʧʨʦʭʦʜʠʪ ʧʦ ʣʠʥʠʠ, ʩʦʝʜʠʥʷʶʱʝʡ ʩʢʚ. 309, 316 ʠ 167, 

ʧʝʨʝʩʝʢʘʝʪʩʷ ʩ ʤʘʨʢʠʨʫʶʱʠʤ ʛʦʨʠʟʦʥʪʦʤ ʠʟʚʝʩʪʥʷʢʦʚ L1 ʦʪʣʦʞʠʚʰʠʭʩʷ ʚʦ ʚʧʘʜʠʥʝ 

ʧʦ ʠʟʦʛʠʧʩʘʤ -650 ʤ, -500 ʤ, ʥʦ ʠʤʝʶʱʝʡ ʧʦʧʝʨʝʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ. ʅʘʙʣʶʜʘʝʤʳʝ 

ʚʥʫʪʨʠ ʨʘʟʨʝʟʘ ʥʘʜʚʠʛʠ ʜʚʠʞʫʪʩʷ ʢ ʩʘʤʦʡ ʛʣʫʙʦʢʦʡ ʯʘʩʪʠ ʚʧʘʜʠʥʳ (ʉ2
5), ʥʘʭʦʜʷʱʝʡʩʷ 

ʚ ʨʘʡʦʥʝ ʩʢʚʘʞʠʥ 167 ʠ 316. ʅʘʜʚʠʛ ʇʨʦʤʝʞʫʪʦʯʥʳʡ ʧʦʢʘʟʘʥ ʥʘ ʩʭʝʤʝ ʜʚʘ ʨʘʟʘ: 

ʩʥʘʯʘʣʘ ʥʘ ʛʣʫʙʠʥʝ 550 ʤ (ʩʢʚ.171) ʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ (ʩʢʚ. 320, 167, 305). 
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1 ½ ʉʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʛʣʠʥʠʩʪʳʭ ʩʣʘʥʮʝʚ ʚʦ ʚʧʘʜʠʥʝ ʧʘʣʝʦʨʝʣʴʝʬʘ (ʩʚʠʪʘ 

ʉ2
5); 2 ½ ʠʟʦʛʠʧʩʳ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʨʢʠʨʫʶʱʝʛʦ ʠʟʚʝʩʪʥʷʢʘ L1 (ʩʚʠʪʘ ʉ2

6); 3 ½ 

ʩʢʚʘʞʠʥʘ ʠ ʝʝ ʥʦʤʝʨ; 4 ½ ʜʘʪʯʠʢʠ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ: ʘ ½ ʚ 2020 ʛʦʜʫ, ʙ 

½ ʚ 2021 ʛʦʜʫ; 5 ½ ʥʘʜʚʠʛʠ; 6 ½ ʢʦʥʪʫʨʳ ʟʦʥ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ 2020 ʛʦʜʘ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʦʪʥʦʰʝʥʠʷʤʠ ʢʦʤʧʦʥʝʥʪ: ʘ ½ H/Z, ʙ ½ Y/Z, ʚ ½ X/Z; 7 ½ ʟʦʥʘ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʩʚʷʟʘʥʥʘʷ ʩ ʬʨʘʛʤʝʥʪʦʤ ʧʣʦʩʢʦʩʪʠ ʩʤʝʩʪʠʪʝʣʷ 

ʥʘʜʚʠʛʘ ʇʨʦʤʝʞʫʪʦʯʥʦʛʦ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʥʠʪʦʨʠʥʛʘ 2021 ʛʦʜʘ. 

 

ʈʠʩ 2. ʉʪʨʫʢʪʫʨʥʘʷ ʩʝʡʩʤʦʬʘʮʠʘʣʴʥʘʷ ʩʭʝʤʘ ʤʦʱʥʦʩʪʠ ʛʣʠʥʠʩʪʳʭ ʩʣʘʥʮʝʚ ʉ2
5, 

ʧʦʢʨʳʚʘʶʱʝʛʦ ʤʘʨʢʠʨʫʶʱʝʛʦ ʛʦʨʠʟʦʥʪʘ ʠʟʚʝʩʪʥʷʢʦʚ L1 ʩʚʠʪʳ ʉ2
6 

ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ ʤʘʩʩʠʚʘ 

ʥʘʭʦʜʠʪʩʷ ʚ ʫʟʣʝ ʧʝʨʝʩʝʯʝʥʠʷ ʜʚʫʭ ʧʣʠʢʘʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ ʩ ʜʠʟʲʶʥʢʪʠʚʥʳʤʠ, ʘ 

ʪʘʢʞʝ ʚ ʦʙʣʘʩʪʠ ʧʝʨʝʩʝʯʝʥʠʷ ʥʘʜʚʠʛʦʚ S ʠ ʇʨʦʤʝʞʫʪʦʯʥʳʡ ʚ ʟʦʥʝ ʧʝʨʝʩʝʯʝʥʠʷ 

ʧʣʠʢʘʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ ʚʙʣʠʟʠ ʩʢʚ.171. ʂʦʥʪʫʨʳ ʟʦʥʳ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ H/Z ʠ 

Y/Z ʥʘʭʦʜʷʪʩʷ ʢʘʢ ʨʘʟ ʥʘʜ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʙʫʨʝʥʠʝʤ ʚʝʨʪʠʢʘʣʴʥʦʡ ʟʦʥʦʡ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ (100% ʧʦʛʣʦʱʝʥʠʝ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 

1000 ʜʦ 700 ʤ). ɺ ʫʢʘʟʘʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʛʣʫʙʠʥ ʧʦʛʣʦʱʝʥʠʷ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʩʚʠʪʝ 

ʉ2
5 ʦʪʤʝʯʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʪʘʥʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʫʚʝʣʠʯʝʥʠʝʤ ʝʛʦ ʚ 

ʚʳʰʝʣʝʞʘʯʠʭ ʧʦʨʦʜʘʭ ʩʚʠʪʳ ʉ2
6. 

 



ɺɿɸʀʄʆʉɺʗɿʔ ʂʆʄʇʆʅɽʅʊ ʇʆʃʗ ʉʃʆɾʅʆɻʆ ʇɸʉʉʀɺʅʆɻʆ 

ʉɽʁʉʄʀʏɽʉʂʆɻʆ ʉʀɻʅɸʃɸ ʇʈʀ ɺʓɼɽʃɽʅʀʀ ɿʆʅ ɺʃʀʗʅʀʗ 

ʊɽʂʊʆʅʀʏɽʉʂʀʍ ʅɸʈʋʐɽʅʀʁ ɺ ɼʆʅɹɸʉʉɽ 
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ʊʘʙʣʠʮʘ 1.  

ʄʘʢʩʠʤʘʣʴʥʳʝ ʤʛʥʦʚʝʥʥʳʝ ʩʢʦʨʦʩʪʠ ʩʤʝʱʝʥʠʡ ɸmax ʧʦ ʠʟʤʝʨʝʥʠʷʤ ʟʘ 2020 ʛʦʜ 

 
ʉʦʩʪʘʚʣʝʥʘ ʘʚʪʦʨʘʤʠ. 
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ʂʦʥʪʫʨʳ ʟʦʥʳ ʧʦʚʳʰʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʦʪʥʦʰʝʥʠʡ Y/Z ʩʦʚʧʘʜʘʶʪ ʩ ʢʦʥʪʫʨʘʤʠ 

ʘʥʦʤʘʣʠʠ H/Z, ʯʪʦ ʧʦʢʘʟʳʚʘʝʪ ʥʘ ʚʝʜʫʱʫʶ ʨʦʣʴ ʢʦʤʧʦʥʝʥʪʳ "Y" ʧʨʠ ʦʨʪʦʛʦʥʘʣʴʥʦʤ 

ʧʝʨʝʩʝʯʝʥʠʠ ʝʶ ʟʦʥʳ ʚʣʠʷʥʠʷ ʥʘʜʚʠʛʘ ʇʨʦʤʝʞʫʪʦʯʥʦʛʦ. ʆʪʥʦʰʝʥʠʷ ʢʦʤʧʦʥʝʥʪ X/Z 

ʩʦʟʜʘʶʪ ʘʥʦʤʘʣʠʶ, ʢʦʥʪʫʨʳ ʢʦʪʦʨʦʡ ʚʳʪʷʥʫʪʳ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ ʫʟʣʘ ʧʝʨʝʩʝʯʝʥʠʷ 

ʥʘʜʚʠʛʦʚ ʇʨʦʤʝʞʫʪʦʯʥʦʛʦ ʠ çSè ʢ ʩʢʚ. 306, ʛʜʝ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʛʘʟʦʧʨʦʷʚʣʝʥʠʝ 

ʩ ʛʣʫʙʠʥʳ 900 ʤ. ʕʪʦ ʷʚʣʝʥʠʝ ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʘʢ ʥʘʣʠʯʠʝ ʟʦʥʳ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʚʥʫʪʨʠ ʤʘʩʩʠʚʘ, ʩʦʝʜʠʥʷʶʱʝʡ ʤʦʱʥʳʡ ʫʟʝʣ ʧʝʨʝʩʝʯʝʥʠʷ ʜʚʫʭ 

ʥʘʨʫʰʝʥʠʡ ʩ ʘʧʦʬʠʟʦʡ ʥʘʜʚʠʛʘ ʇʨʦʤʝʞʫʪʦʯʥʦʛʦ, ʩʦʜʝʨʞʘʱʝʡ ʧʦʚʳʰʝʥʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʤʝʪʘʥʘ.  

ʅʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʪʯʠʢʦʚ (4 ʰʪ.) ʥʝ ʧʦʟʚʦʣʠʣʦ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʠʟʫʯʠʪʴ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʚʳʙʨʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʨʘʩʯʣʝʥʝʥʠʷ ʨʘʟʨʝʟʘ ʧʦ ʛʣʫʙʠʥʝ.  

ʀʟʤʝʥʝʥʠʝ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʧʦ ʛʣʫʙʠʥʝ ʠ ʩʨʘʚʥʝʥʠʝ ʝʛʦ ʩ 

ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʨʘʟʨʝʟʦʤ ʨʘʩʩʤʦʪʨʠʤ ʥʘ ʧʨʠʤʝʨʘʭ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩʧʝʢʪʨʦʚ ʩʣʦʞʥʦʛʦ 

ʩʠʛʥʘʣʘ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʤʦʥʠʪʦʨʠʥʛʝ ʠ ʧʨʦʰʝʜʰʠʭ ʩʧʝʮʠʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ 

ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʟʘ 2021 ʛʦʜ [23]. 

ʅʘ ʨʠʩ. 3 ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ, ʨʘʩʢʨʳʚʘʶʱʠʝ ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ ʧʨʠʚʷʟʢʠ 

ʩʧʝʢʪʨʦʚ ʩʣʦʞʥʦʛʦ ʩʠʛʥʘʣʘ ʧʦ ʛʣʫʙʠʥʝ. 
 

 

1 ½ ʪʦʥʢʦʩʣʦʠʩʪʳʝ ʧʝʨʝʩʣʘʠʚʘʥʠʷ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ: ʘʨʛʠʣʣʠʪʦʚ, 

ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ, 2 ½ ʢʨʫʧʥʦʩʣʦʠʩʪʳʝ ʧʝʨʝʩʣʘʠʚʘʥʠʷ; 3 ½ ʧʝʩʯʘʥʠʢʠ; 

4 ½ ʛʣʠʥʳ; 5 ½ ʟʝʨʢʘʣʘ ʩʢʦʣʴʞʝʥʠʷ; 6 ½ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ, 7 ½ ʤʠʥʠʤʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʢʦʤʧʦʥʝʥʪ ʩʣʦʞʥʦʛʦ ʩʠʛʥʘʣʘ. 

ʈʠʩ. 3. ʉʝʡʩʤʦʣʦʛʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʥʘʜʚʠʛʦʚʳʭ ʩʪʨʫʢʪʫʨ ʧʦ ʜʘʥʥʳʤ [9] (ʘ); 

ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʠʤʧʫʣʴʩʘ ʩʣʦʞʥʦʛʦ ʩʠʛʥʘʣʘ (ʢʦʤʧʦʥʝʥʪʘ Z) ʠ ʩʢʦʨʦʩʪʥʦʡ 

ʨʘʟʨʝʟ Vp ʧʦ ʩʢʚ.309 (ʙ) ʠ ʥʦʨʤʠʨʦʚʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʦʮʠʬʨʦʚʘʥʥʦʛʦ ʩʧʝʢʪʨʘ 

ʢʦʤʧʦʥʝʥʪ X, Y, Z ʚ ʥʘʨʫʰʝʥʥʦʡ ʟʦʥʝ (ʚ) 

ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ. 



ɺɿɸʀʄʆʉɺʗɿʔ ʂʆʄʇʆʅɽʅʊ ʇʆʃʗ ʉʃʆɾʅʆɻʆ ʇɸʉʉʀɺʅʆɻʆ 

ʉɽʁʉʄʀʏɽʉʂʆɻʆ ʉʀɻʅɸʃɸ ʇʈʀ ɺʓɼɽʃɽʅʀʀ ɿʆʅ ɺʃʀʗʅʀʗ 

ʊɽʂʊʆʅʀʏɽʉʂʀʍ ʅɸʈʋʐɽʅʀʁ ɺ ɼʆʅɹɸʉʉɽ 
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ʈʠʩ. 3ʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʝʡʩʤʦʛʝʦʣʦʛʠʯʝʩʢʠʤ ʤʦʜʝʣʷʤ ʥʘʜʚʠʛʦʚʳʭ ʩʪʨʫʢʪʫʨ ʜʣʷ 

ʨʘʟʥʳʭ ʛʣʫʙʠʥ ʨʘʟʨʝʟʘ [9]. ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʚʠʩʷʯʝʝ ʢʨʳʣʦ ʥʘʜʚʠʛʘ (ʚ.ʢ.) ʦʙʣʘʜʘʝʪ 

ʙʦʣʴʰʝʡ ʧʣʦʪʥʦʩʪʴʶ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʙʦʣʴʰʝʡ ʩʢʦʨʦʩʪʴʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʧʨʦʜʦʣʴʥʳʭ ʚʦʣʥ (Vʨ), ʯʝʤ ʣʝʞʘʯʝʝ ʢʨʳʣʦ (ʣ.ʢ.). ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 

ʙʫʜʝʤ ʫʯʠʪʳʚʘʪʴ ʪʦ, ʯʪʦ ʥʘ ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʦʤ ʩʧʝʢʪʨʝ ʚ ʦʙʣʘʩʪʠ ʧʝʨʝʩʝʯʝʥʠʷ 

ʧʣʦʩʢʦʩʪʝʡ ʩʤʝʩʪʠʪʝʣʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʠʟʠʯʝʩʢʠʤ ʧʦʩʪʫʣʘʪʦʤ ɺ.ɸ. ɻʦʨʙʘʪʠʢʦʚʘ 

[11-14] ʜʦʣʞʥʘ ʥʘʙʣʶʜʘʪʴʩʷ ʦʙʨʘʪʥʘʷ ʢʘʨʪʠʥʘ ʜʣʷ ʘʤʧʣʠʪʫʜ ʩʢʦʨʦʩʪʠ ʩʤʝʱʝʥʠʷ 

ʯʘʩʪʠʮ ʚ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʤ ʩʠʛʥʘʣʝ.  

ʅʘ ʨʠʩ. 3ʙ ʧʨʠʚʝʜʝʥ ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʳʡ ʩʧʝʢʪʨ ʜʣʷ ʢʦʤʧʦʥʝʥʪʳ Z ʜʘʪʯʠʢʘ 3 

ʫ ʩʢʚ.309, ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʣʝʞʘʯʝʤ ʢʨʳʣʝ ʥʘʜʚʠʛʘ ʇʨʦʤʝʞʫʪʦʯʥʦʛʦ ʠ ʚ ʟʦʥʝ 

ʩʙʣʠʞʝʥʠʷ ʧʣʦʩʢʦʩʪʝʡ ʩʤʝʩʪʠʪʝʣʝʡ ʥʘʜʚʠʛʦʚ ʀʪʘʣʴʷʥʩʢʦʛʦ ʠ çSè. ʅʠʟʢʠʝ ʟʥʘʯʝʥʠʷ 

ʩʢʦʨʦʩʪʝʡ ʧʨʦʜʦʣʴʥʳʭ ʚʦʣʥ (Vp) ʥʘ ʛʣʫʙʠʥʝ 850ï900 ʤ ʦʙʫʩʣʦʚʣʝʥʳ ʥʝ ʪʦʣʴʢʦ 

ʨʘʟʨʫʰʝʥʠʝʤ ʧʦʨʦʜ ʧʝʨʝʜ ʬʨʦʥʪʦʤ ʥʘʜʚʠʛʘ ʇʨʦʤʝʞʫʪʦʯʥʦʛʦ, ʥʦ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʴʶ ʧʦʨʦʜ ʉ2
5 ʚ ʟʦʥʝ ʟʘʤʳʢʘʥʠʷ ʚʧʘʜʠʥʳ, ʚʤʝʱʘʶʱʝʡ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʣʠʥʠʩʪʳʝ ʦʪʣʦʞʝʥʠʷ (ʨʠʩ. 2). ɻʨʘʬʠʢʠ ʪʨʸʭ ʢʦʤʧʦʥʝʥʪ ʜʘʪʯʠʢʘ 1 

ʫ ʩʢʚʘʞʠʥʳ 4312 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʟʦʥʘʭ ʜʚʠʞʝʥʠʷ ʧʣʦʩʢʦʩʪʠ ʩʤʝʩʪʠʪʝʣʷ ʥʘʜʚʠʛʘ 

«Sè (ʢʨʘʩʥʳʝ ʩʪʨʝʣʢʠ) ʥʘʙʣʶʜʘʶʪʩʷ ʩʦʚʧʘʜʘʶʱʠʝ ʠʣʠ ʩʣʝʛʢʘ ʩʤʝʱʸʥʥʳʝ ʤʠʥʠʤʫʤʳ 

ʚʩʝʭ ʪʨʸʭ ʢʦʤʧʦʥʝʥʪ, ʧʝʨʝʭʦʜʷʱʠʝ ʚ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʘʤʧʣʠʪʫʜ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪ ʠ ʠʟʨʝʜʢʘ ʚʩʝʭ ʪʨʸʭ ʢʦʤʧʦʥʝʥʪ. 

ʅʘ ʨʠʩ 4 ʧʦʢʘʟʘʥʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʛʨʘʬʠʢʦʚ ʢʦʤʧʦʥʝʥʪ X, Y, Z ʩʢʚʘʞʠʥ 309 ʠ 

4312 ʩ ʠʟʚʝʩʪʥʳʤʠ ʟʦʥʘʤʠ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʢʘʢ ʚ ʚʝʨʭʥʠʭ (ʛʣʫʙʠʥʳ 250ï400 ʤ, 

ʜʘʪʯʠʢʠ 1 ʠ 3 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʪʘʢ ʠ ʚ ʥʠʞʥʠʭ ʯʘʩʪʷʭ ʨʘʟʨʝʟʘ ï ʩʢʚ.171, ʜʘʪʯʠʢ 4. 

ʄʘʢʩʠʤʫʤʳ ʟʥʘʯʝʥʠʡ ʢʦʤʧʦʥʝʥʪ Z ʠ Y ʫ ʩʢʚ.309 ʩʦʚʧʘʜʘʶʪ c 

ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʟʦʥʘʤʠ 100% ʧʦʛʣʦʱʝʥʠʷ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ, ʘ ʤʦʱʥʘʷ 

ʚʝʨʪʠʢʘʣʴʥʘʷ ʟʦʥʘ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʚ ʫʟʣʝ ʧʝʨʝʩʝʯʝʥʠʷ ʥʘʜʚʠʛʦʚ ʇʨʦʤʝʞʫʪʦʯʥʦʛʦ ʠ 

«Sè ʧʨʦʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʯʝʨʝʜʦʚʘʥʠʝʤ ʤʘʢʩʠʤʫʤʦʚ ʠ ʤʠʥʠʤʫʤʦʚ ʢʦʤʧʦʥʝʥʪ 

ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʦʛʦ ʩʧʝʢʪʨʘ. 

ʀʥʪʝʨʚʘʣ ʛʣʫʙʠʥ 850-900 ʤ ʧʦ ʩʢʚ.171 ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʟʦʥʝ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʦʥʢʦʩʣʦʠʩʪʳʤ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʩ ʩʠʣʴʥʳʤ ʜʨʦʙʣʝʥʠʝʤ ʛʣʠʥʠʩʪʳʭ 

ʩʣʘʥʮʝʚ ʥʘ ʛʣʫʙʠʥʘʭ 859 ʠ 871 ʤ (ʢʝʨʥ ʢʫʩʦʯʢʘʤʠ), ʛʜʝ ʚʥʫʪʨʠ ʫʢʘʟʘʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ 

ʚ ʧʨʦʩʣʦʷʭ ʧʝʩʯʘʥʠʢʘ ʠ ʘʣʝʚʨʦʣʠʪʦʚ ʥʘʙʣʶʜʘʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʟʝʨʢʘʣʘ 

ʩʢʦʣʴʞʝʥʠʷ. ʅʘ ʛʨʘʬʠʢʘʭ ʢʦʤʧʦʥʝʥʪ Z ʠ Y ʥʘʧʨʦʪʠʚ ʟʝʨʢʘʣ ʩʢʦʣʴʞʝʥʠʷ (f=7.3 ɻʮ) 

ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʱʠʡ ʤʠʥʠʤʫʤ, ʩʦʧʨʦʚʦʞʜʘʝʤʳʡ ʥʘ f=7.5 ɻʮ ʠ f=7.1 ɻʮ ʦʙʱʠʤʠ 

ʤʘʢʩʠʤʫʤʘʤʠ ʟʥʘʯʝʥʠʡ ʘʤʧʣʠʪʫʜ ʚ ʟʦʥʘʭ ʜʨʦʙʣʝʥʠʷ. ɼʣʷ ʢʦʤʧʦʥʝʥʪʳ X ʥʘʙʣʶʜʘʝʪʩʷ 

ʘʥʘʣʦʛʠʯʥʦʝ, ʥʦ ʙʦʣʝʝ ʩʣʦʞʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʝʥʠʡ ʤʠʢʨʦʩʝʡʩʤ. 

ʄʝʭʘʥʠʟʤ ʦʪʨʘʞʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʳʭ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ ʨʘʟʨʝʟʘ ʚ ʟʘʧʠʩʠ ʩʣʦʞʥʦʛʦ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʥʘʜʚʠʛʦʚʳʝ ʩʪʨʫʢʪʫʨʳ 

ʚʦ ʚʨʝʤʷ ʧʦʜʚʠʞʝʢ ʦʢʘʟʳʚʘʶʪ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʝ, ʥʦ ʦʯʝʥʴ ʩʠʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘ 

ʥʠʞʝʣʝʞʘʱʠʝ ʧʦʨʦʜʳ (ʧʦʷʚʣʷʝʪʩʷ ʤʠʥʠʤʫʤ ʟʥʘʯʝʥʠʡ ʢʦʤʧʦʥʝʥʪʳ Z), ʟʘʪʝʤ, ʧʦʨʦʜʳ, 

ʧʨʦʰʝʜʰʠʝ ʭʨʫʧʢʦʝ ʨʘʟʨʫʰʝʥʠʝ, ʦʙʨʘʟʫʶʪ ʟʦʥʳ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ cʦ 100% 

ʧʦʛʣʦʱʝʥʠʝʤ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ. ʕʪʦ ʯʘʱʝ ʚʩʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʢʦʥʪʘʢʪʘʭ ʛʣʠʥʠʩʪʳʭ 

ʩʣʘʥʮʝʚ ʩ ʧʝʩʯʘʥʠʢʘʤʠ, ʛʜʝ ʠ ʧʦʷʚʣʷʶʪʩʷ ʤʘʢʩʠʤʫʤʳ ʘʤʧʣʠʪʫʜ ʢʦʤʧʦʥʝʥʪ Z ʠ Y 

(ʠʥʦʛʜʘ X). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʳʝ ʩʧʝʢʪʨʳ ʩʢʦʨʦʩʪʝʡ ʩʤʝʱʝʥʠʷ 



 

ɸʥʮʠʬʝʨʦʚ ɸ. ɺ., ʊʫʤʘʥʦʚ ɺ. ɺ., ʅʦʚʛʦʨʦʜʮʝʚʘ ʃ. ɸ., 

ɹʦʨʦʜʠʥ ɼ. ʉ., ʇʦʜʚʘʣʢʦʚʘ ɽ. ɺ. 
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ʛʨʫʥʪʘ ʠʤʝʶʪ ʧʨʦʟʨʘʯʥʳʡ ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʧʨʦʩʣʝʞʠʚʘʥʠʷ ʟʦʥ ʚʣʠʷʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ. 

 

 

1 ½ ʩʣʘʥʝʮ ʧʝʩʯʘʥʳʡ, 2 ½ ʩʣʘʥʝʮ ʛʣʠʥʠʩʪʳʡ, 3 ½ ʧʝʩʯʘʥʠʢ, 4 ½ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ, 

5 ½ ʟʝʨʢʘʣʘ ʩʢʦʣʴʞʝʥʠʷ, 6 ½ ʬʣʦʨʘ, 7 ½ ʬʘʫʥʘ, 8 ½ ʢʫʯʝʨʷʚʯʠʢ, 9 ½ ʧʦʛʣʦʱʝʥʠʝ 

ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ: ʘ) 100%, ʙ) ʦʪ 20 ʜʦ 50%, 10 ½ ʚʝʨʪʠʢʘʣʴʥʘʷ ʟʦʥʘ ʧʦʛʣʦʱʝʥʠʷ 

ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ. 

ʈʠʩ. 4. ʌʨʘʛʤʝʥʪʳ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʨʝʟʦʚ ʟʦʥ ʚʣʠʷʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʥʘʨʫʰʝʥʠʡ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʩʢʦʨʦʩʪʠ ʩʤʝʱʝʥʠʡ ʛʨʫʥʪʘ ʧʦ ʢʦʤʧʦʥʝʥʪʘʤ X, 

Y, Z. 

ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ. 
 

ɺʓɺʆɼʓ 

 

ɸʚʪʦʨʘʤʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʜʚʘ ʩʧʦʩʦʙʘ ʦʙʨʘʙʦʪʢʠ ʩʣʦʞʥʦʛʦ ʩʠʛʥʘʣʘ ʧʨʠ 

ʚʳʷʚʣʝʥʠʠ ʟʦʥ ʚʣʠʷʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ. ʇʝʨʚʳʡ ʩʧʦʩʦʙ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʘʤʧʣʠʪʫʜ ʩʢʦʨʦʩʪʠ ʩʤʝʱʝʥʠʷ ʛʨʫʥʪʘ ʠ ʷʚʣʷʝʪʩʷ 

«ʧʩʝʚʜʦʧʨʦʩʚʝʯʠʚʘʥʠʝʤ» ʤʘʩʩʠʚʘ ʩ ʛʣʫʙʠʥʳ 1000 ʤ ʜʦ ʧʦʚʝʨʭʥʦʩʪʠ. ɺʪʦʨʦʡ ʩʧʦʩʦʙ 

ʦʩʥʦʚʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʌʫʨʴʝ ʠ ʨʘʟʣʦʞʝʥʠʠ ʥʘʢʦʧʣʝʥʥʦʛʦ ʠ 

ʦʩʨʝʜʥʝʥʥʦʛʦ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʠʛʥʘʣʘ ʚ ʩʧʝʢʪʨ. ʆʙʘ ʩʧʦʩʦʙʘ ʧʦʢʘʟʘʣʠ ʭʦʨʦʰʠʡ 

ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ, ʥʦ, ʚ ʩʚʷʟʠ ʩ ʤʘʣʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʜʘʪʯʠʢʦʚ, ʥʝ ʧʦʟʚʦʣʠʣʠ 

ʚʳʨʘʙʦʪʘʪʴ ʥʘʜʝʞʥʳʝ ʢʨʠʪʝʨʠʠ ʜʣʷ ʫʛʣʫʙʣʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʣʦʩʢʦʩʪʝʡ ʩʤʝʩʪʠʪʝʣʝʡ ʥʘʜʚʠʛʦʚʳʭ ʩʪʨʫʢʪʫʨ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʬʦʨʤʳ ʟʦʥ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʥʝʦʙʭʦʜʠʤʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʘʥʥʳʭ ʧʣʦʱʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. ɸʚʪʦʨʳ ʦʪʤʝʯʘʶʪ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʜʥʘʢʦ ʧʦʣʫʯʝʥʠʝ 



ɺɿɸʀʄʆʉɺʗɿʔ ʂʆʄʇʆʅɽʅʊ ʇʆʃʗ ʉʃʆɾʅʆɻʆ ʇɸʉʉʀɺʅʆɻʆ 

ʉɽʁʉʄʀʏɽʉʂʆɻʆ ʉʀɻʅɸʃɸ ʇʈʀ ɺʓɼɽʃɽʅʀʀ ɿʆʅ ɺʃʀʗʅʀʗ 
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ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʦʥ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʘʪʯʠʢʦʚ.   
 

ɹʃɸɻʆɼɸʈʅʆʉʊʀ 
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ʩʢʦʧʣʝʥʠʡ ʤʝʪʘʥʘ ʥʘ ʫʛʦʣʴʥʳʭ ʰʘʭʪʘʭ ʚ ʟʦʥʘʭ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʨʘʟʣʦʤʦʚè. 
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This study investigates the potential applications of three-component microseismic 

monitoring data acquired in the Donbas region during the years 2020 and 2021, specifically 

at the mine field known as ñKalinovskayaïVostochnaya.ò Throughout this period, 

monitoring was carried out under conditions of ongoing mining activities, where the 

presence of an active longwall face introduced additional complexities for seismic data 
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interpretation. The central aim was to determine whether microseismic observations could 

be effectively utilized for tracking and delineating zones of fracturing that typically 

accompany disjunctive (such as faults and ruptures) and plicative (fold-related) structural 

features within the subsurface geology. 

A defining characteristic of the investigation was the exceptionally comprehensive 

knowledge of the geological section in the studied area. Detailed stratigraphic, structural, 

and geophysical mapping provided a unique opportunity to correlate observed microseismic 

signal attributes with specific geological formations and processes. Analytical attention was 

focused on the relationships between the amplitude ratios of the maximum components of 

complex microseismic signals and the presence or extent of fracture zones. The results 

demonstrated a robust correspondence: areas exhibiting strong maximum component ratios 

were almost invariably associated with the largest and most energetically significant 

fracture zones within the geological profile. 

In addition, particular emphasis was placed on the qualitative representation of fault 

displacement planes, primarily those associated with thrust structures. Through spectral 

analysis of the microseismic components, distinct features corresponding to the spatial 

disposition and orientation of fault planes were identified. These spectral attributes proved 

to be in close agreement with the physical and mathematical modeling efforts undertaken 

by the Federal State Budgetary Scientific Institution ñRANIMI.ò Their models provided 

critical theoretical guidance for interpreting spectral data and for corroborating observed 

signal behaviors within the context of established physical principles. 

A further significant finding was made concerning the vertical distribution of P-wave 

velocities within the geological section. Through both direct measurement and indirect 

spectral analysis, it was shown that these vertical velocity variations are reflected ð almost 

in mirror fashion ð in the amplitude distributions of the respective Fourier spectrum 

components of the recorded microseismic signals. This empirical relationship indicates a 

strong physical basis for the current theoretical developments is assosiated with the 

technique of microseismic sounding, reinforcing its scientific credibility and laying the 

groundwork for future methodological improvement. 

Collectively, the findings from this research highlight both the promise and the limitations 

of microseismic monitoring for geostructural characterization in mining environments. 

While qualitative correlations and model-based interpretations are robust, the study 

underscores the necessity for further targeted research. Specifically, it advocates for the 

deployment of a substantially increased number of seismic sensors, optimally distributed 

throughout the mine field and surrounding geological structures. Only through such 

detailed, high-density observation can truly quantitative criteria be established ð criteria 

that would allow precise localization, classification, and potentially predictive 

characterization of fracture zones arising from diverse geological and mining-induced 

mechanisms. This advancement would not only support safer and more efficient mining 

operations but also contribute significant knowledge to the fields of geophysics and 

underground resource management. 

Keywords: microseismic measurements, frequency and amplitude spectrum, disjunctive 

faults, plicative faults, tectonic fault, Rayleigh wave. 
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ʇʨʝʜʩʪʘʚʣʝʥʳ ʥʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʩʧʝʢʪʨʘʣʴʥʳʭ, ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ, ʜʠʥʘʤʠʯʝʩʢʠʭ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʂʨʳʤʩʢʦ-ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʧʦ ʜʘʥʥʳʤ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʝʪʴʶ ʩʪʘʥʮʠʡ ʂʨʳʤʘ ʚ 2024 ʛʦʜʫ. ʂʠʥʝʤʘʪʠʯʝʩʢʠʝ ʦʯʘʛʦʚʳʝ ʧʘʨʘʤʝʪʨʳ 

ʚʦʩʩʪʘʥʦʚʣʝʥʳ ʜʣʷ ʜʚʫʭ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 17 ʷʥʚʘʨʷ ʩ Mw = 3.8 ʠ 11 ʦʢʪʷʙʨʷ ʩ Mw = 4.9 

ʧʦ ʜʘʥʥʳʤ ʨʝʰʝʥʠʷ ʬʦʢʘʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʚ ʨʘʤʢʘʭ ʜʠʩʣʦʢʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʜʚʦʡʥʦʛʦ ʜʠʧʦʣʷ. 

ʉʧʝʢʪʨʘʣʴʥʳʝ, ʜʠʥʘʤʠʯʝʩʢʠʝ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʦʯʘʛʦʚ (f0 , ʄ0, r0, Ds, e, ɖů, Dsr, Ȋ, Eu ʠ Mw) 

ʠʟʫʯʝʥʳ ʜʣʷ 12 ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ ʘʤʧʣʠʪʫʜʥʳʤ ʩʧʝʢʪʨʘʤ ʦʙʲʝʤʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʜʠʩʣʦʢʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ɹʨʫʥʘ (ɤï2). ɼʘʝʪʩʷ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʭʘʥʠʟʤ ʦʯʘʛʘ, ʘʤʧʣʠʪʫʜʥʳʡ ʩʧʝʢʪʨ, ʤʦʜʝʣʴ ɹʨʫʥʘ, ʩʧʝʢʪʨʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ, ʫʛʣʦʚʘʷ 

ʯʘʩʪʦʪʘ, ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʦʯʘʛʘ, ʧʨʠʚʝʜʝʥʥʘʷ ʩʝʡʩʤʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ. 

 

ɺɺɽɼɽʅʀɽ 

 

ʆʩʥʦʚʥʳʝ ʩʝʡʩʤʦʛʝʥʝʨʠʨʫʶʱʠʝ ʩʪʨʫʢʪʫʨʳ ʟʦʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʯʘʛʦʚ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ɺʆɿ) ʂʨʳʤʩʢʦ-ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʦʢʘʟʳʚʘʶʱʠʭ ʥʘʠʙʦʣʴʰʠʝ 

ʩʝʡʩʤʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʂʨʳʤʘ, ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʘʢʚʘʪʦʨʠʠ ʏʝʨʥʦʛʦ 

ʤʦʨʷ ʠ ʥʝ ʜʦʩʪʫʧʥʳ ʧʨʷʤʳʤ ʥʘʙʣʶʜʝʥʠʷʤ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤ. ɺ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ 

ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʠ ʫʪʦʯʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʟʦʥ ɺʆɿ ʠ ʤʦʜʝʣʝʡ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʘ 

ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʘ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʣʠʪʦʩʬʝʨʳ ʚʦʟʤʦʞʥʳ ʧʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ ʨʝʰʝʥʠʷ ʦʙʨʘʪʥʦʡ ʟʘʜʘʯʠ ʩʝʡʩʤʦʣʦʛʠʠ: ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʦʯʘʛʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʟʘʧʠʩʷʤ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ ʥʘ ʛʨʫʧʧʝ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʩʪʘʥʮʠʡ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ ʧʦʣʫʯʠʪʴ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʟʘ ʜʣʠʪʝʣʴʥʳʡ 

ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʚ ʰʠʨʦʢʦʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʜʠʘʧʘʟʦʥʝ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʠ 

ʧʦʩʪʦʷʥʥʦ ʝʝ ʜʦʧʦʣʥʷʪʴ ʥʦʚʳʤʠ ʦʧʨʝʜʝʣʝʥʠʷʤʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʝʡʩʤʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʚ 2024 ʛʦʜʫ ʚʦʩʩʪʘʥʦʚʣʝʥʳ ʦʯʘʛʦʚʳʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ 12 ʤʝʩʪʥʳʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʜʠʘʧʘʟʦʥʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʣʘʩʩʦʚ ʂʧ = Lg(ɽs) = 6.4ï12.9 ʧʦ 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ [1]. ɿʘʜʘʯʝʡ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠ 

ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʫʯʝʥʠʷ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ, ʩʧʝʢʪʨʘʣʴʥʳʭ, 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʟʘ 2024 ʛʦʜ, 

ʦʪʦʙʨʘʥʥʳʭ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
 

ʀʉʍʆɼʅʓɽ ɼɸʅʅʓɽ 

 

ɼʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʯʘʛʦʚ - ʨʝʰʝʥʠʷ ʬʦʢʘʣʴʥʦʛʦ 

ʤʝʭʘʥʠʟʤʘ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʨʝʛʠʦʥʘ 17 ʷʥʚʘʨʷ ʩ ʂʇ = 10.9 ʠ 

11 ʦʢʪʷʙʨʷ ʩ ʂʇ = 12.9 ʠʩʧʦʣʴʟʦʚʘʥʳ ʟʥʘʢʠ ʧʝʨʚʳʭ ʚʩʪʫʧʣʝʥʠʡ ʧʨʦʜʦʣʴʥʳʭ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ-P (ʩʞʘʪʠʷ ʠ ʨʘʟʨʝʞʝʥʠʷ), ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʥʘ ʛʨʫʧʧʝ 
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ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʰʠʨʦʢʦʤ ʘʟʠʤʫʪʘʣʴʥʦʤ ʩʪʚʦʨʝ ʠ ʚ ʙʦʣʴʰʦʤ 

ʜʠʘʧʘʟʦʥʝ ʵʧʠʮʝʥʪʨʘʣʴʥʳʭ ʨʘʩʩʪʦʷʥʠʡ. ɼʣʷ ʵʪʦʛʦ ʧʦʤʠʤʦ ʜʘʥʥʳʭ ʧʦ ʩʪʘʥʮʠʷʤ 

ʂʨʳʤʘ ʠ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʚ ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʦʤ ʮʝʥʪʨʝ [2] ʜʣʷ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ 17 ʷʥʚʘʨʷ ʩ ʂʇ = 10.9 ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʟʥʘʢʠ 

P ½ ʚʦʣʥ ʧʦ ʩʝʡʩʤʦʛʨʘʤʤʘʤ ʥʘ ʩʪʘʥʮʠʷʭ ʙʣʠʞʥʝʡ ʟʦʥʳ ʂʨʳʤʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʦʣʫʯʝʥʘ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʘʷ ʚʳʙʦʨʢʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ (n) ʜʣʷ ʥʘʜʝʞʥʦʛʦ ʨʝʰʝʥʠʷ 

ʤʝʭʘʥʠʟʤʘ ʦʯʘʛʦʚ: 17 ʷʥʚʘʨʷ ½ n = 46 ʠ 11 ʦʢʪʷʙʨʷ ½ n = 112. 

ʉʧʝʢʪʨʘʣʴʥʳʝ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠʟʫʯʝʥʳ ʧʦ 

75 ʘʤʧʣʠʪʫʜʥʳʤ ʩʧʝʢʪʨʘʤ ʧʨʦʜʦʣʴʥʳʭ ʠ ʧʦʧʝʨʝʯʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʥʘ ʧʷʪʠ ʩʪʘʮʠʦʥʘʨʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʪʘʥʮʠʷʭ 

ʀʥʩʪʠʪʫʪʘ ʩʝʡʩʤʦʣʦʛʠʠ ʠ ʛʝʦʜʠʥʘʤʠʢʠ ʂʌʋ (ʀɻʉ ʂʌʋ): çɸʣʫʰʪʘè (ALU), 

çʉʝʚʘʩʪʦʧʦʣʴè (SEV), çʉʠʤʬʝʨʦʧʦʣʴè (SIM), çʉʫʜʘʢè (SUDU), çʗʣʪʘè (YAL ), ʠ ʜʚʫʭ 

ʘʚʪʦʥʦʤʥʳʭ ɻɸʋ «ʂʨʳʤʩʢʠʡ ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʎʝʥʪʨ ʦʮʝʥʢʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʠ 

ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ, ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ» 

(ɻɸʋ çʂʈʎè): çɼʦʥʫʟʣʘʚ-2» (DNZ2) ʠ çʆʧʫʢè (OPUK). 

ɺʩʝʛʦ ʜʣʷ ʦʮʝʥʢʠ ʦʯʘʛʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʝʩʪʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʟʘ 2024 ʛʦʜ 

ʦʪʦʙʨʘʥʳ ʟʘʧʠʩʠ ʜʚʝʥʘʜʮʘʪʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ (ʪʘʙʣ. 1), ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ 

ʥʘʫʯʥʳʡ ʠʥʪʝʨʝʩ ʩ ʧʦʟʠʮʠʠ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʫʨʦʚʥʷ (ʨʠʩ. 1). 

 

ʊʘʙʣʠʮʘ 1. 

ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʂʨʳʤʩʢʦ-ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʟʘ 

2024 ʛ., ʜʣʷ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʝʥʳ ʦʯʘʛʦʚʳʝ ʧʘʨʘʤʝʪʨʳ 

ˉ 
ɼʘʪʘ, 

ʜ   ʤ 

t0, 

ʯ  ʤʠʥ  ʩ 

ʕʧʠʮʝʥʪʨ 
h, 

ʢʤ 

ʄʘʛʥʠʪʫʜʘ  

ʈʘʡʦʥ 
j̄, N l̄, E 

Mw/n, 

ʪʘʙʣ. 3 
MLwsg ʂʇ 

1 2 3 4 5 6 7 8 9 10 

1*  17.01 07 34 02.5 43.92 33.44 36 4.0/8 3.9 10.9 ʉʝʚʘʩʪʦʧʦʣʴʩʢʠʡ (ˉ 1) 

2 26.03 23 53 12.7 44.68 36.96 35 3.6/4 3.1 9.5 ʂʝʨʯʝʥʩʢʦ-ɸʥʘʧʩʢʠʡ (ˉ 5) 

3 14.04 15 39 46.2 44.32 33.11 26 3.3/2 2.7 8.9 ʉʝʚʘʩʪʦʧʦʣʴʩʢʠʡ (ˉ 1) 

4 21.05 19 49 40.0 43.85 35.05 25 2.7/1 2.4 8.3 ʉʫʜʘʢʩʢʦ-ʌʝʦʜʦʩʠʡʩʢʠʡ (ˉ 4) 

5 30.05 20 50 42.2 45.66 33.25 41 2.2/1 1.5 6.4 ʉʪʝʧʥʦʡ (ˉ 6) 

6 19.06 07 57 23.5 43.98 33.55 10 3.2/4 2.8 8.7 ʉʝʚʘʩʪʦʧʦʣʴʩʢʠʡ (ˉ 1) 

7 02.07 22 52 24.0 44.39 34.54 24 2.4/3 1.8 7.3 ɸʣʫʰʪʠʥʩʢʠʡ (ˉ 3) 

8 13.07 03 22 20.0 44.52 36.57 7 3.0/1 2.4 8.1 ʂʝʨʯʝʥʩʢʦ-ɸʥʘʧʩʢʠʡ (ˉ 5) 

9 01.09 02 50 57.9 44.68 36.56 10 3.2/10 3.1 9.8 ʂʝʨʯʝʥʩʢʦ-ɸʥʘʧʩʢʠʡ (ˉ 5) 

10*  11.10 07 16 39.4 42.58 31.42 9 4.9/7 5.0 12.9 ʏʝʨʥʦʤʦʨʩʢʘʷ ʚʧʘʜʠʥʘ (ˉ 9) 

11 28.10 15 31 49.0 44.54 34.44 15 2.5/3 2.0 7.5 ɸʣʫʰʪʠʥʩʢʠʡ (ˉ 3) 

12 28.10 15 41 25.4 44.54 34.44 13 2.6/4 2.2 7.8 ɸʣʫʰʪʠʥʩʢʠʡ (ˉ 3) 
ʇʨʠʤʝʯʘʥʠʝ. ʇʘʨʘʤʝʪʨʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʛʨʘʬʘʭ 2ï6, 8ï10 ʜʘʥʳ ʧʦ ʜʘʥʥʳʤ ʦʙʨʘʙʦʪʢʠ ʚ 

ʀɻʉ ʂʌʋ, ʟʥʘʯʝʥʠʷ Mw/n ( ʛʨʘʬʘ 7)ï ʠʟ ʪʘʙʣ. 3, ʛʜʝ n ï ʯʠʩʣʦ ʦʧʨʝʜʝʣʝʥʠʡ, ʫʯʘʩʪʚʦʚʘʚʰʠʭ ʚ ʦʩʨʝʜʥʝʥʠʠ; 

*ï ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʜʣʷ ʢʦʪʦʨʳʭ ʧʦʣʫʯʝʥʦ ʨʝʰʝʥʠʝ ʤʝʭʘʥʠʟʤʘ ʦʯʘʛʘ. 
 

ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʨʦʠʟʦʰʣʦ ʚ ʘʢʚʘʪʦʨʠʠ ʏʝʨʥʦʛʦ 

ʤʦʨʷ (ʨʠʩ. 1), ʚ ʦʩʥʦʚʥʳʭ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨʘʭ ʂʨʳʤʩʢʦʛʦ ʨʝʛʠʦʥʘ ʥʘ 
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ʛʣʫʙʠʥʘʭ ʦʪ 7 ʢʤ ʜʦ 36 ʢʤ ʚ ʜʠʘʧʘʟʦʥʝ ʵʧʠʮʝʥʪʨʘʣʴʥʳʭ ʨʘʩʩʪʦʷʥʠʡ ȹ=16õ382 ʢʤ ʦʪ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ. ʊʦʣʴʢʦ ʦʜʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʣʘʙʦʝ ʩʦʙʳʪʠʝ ʩ ʂʇ=6.4 ʚʦʟʥʠʢʣʦ 

ʚ ʥʠʞʥʝʤ ʩʣʦʝ ʧʝʨʝʭʦʜʘ ʢʦʨʘ-ʤʘʥʪʠʷ (h=41 ʢʤ) ʥʘ ʊʘʨʭʘʥʢʫʪʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ 

ʂʨʳʤʘ (ʨʘʡʦʥ ˉ 6, ʉʪʝʧʥʦʡ ʂʨʳʤ). ʆʯʘʛ ʩʘʤʦʛʦ ʩʠʣʴʥʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 11 ʦʢʪʷʙʨʷ 

2024 ʛ. ʩ ʂʇ=12.9 ʧʨʠʫʨʦʯʝʥ ʢ ʶʞʥʦʡ ʯʘʩʪʠ ɿʘʧʘʜʥʦʡ ʏʝʨʥʦʤʦʨʩʢʦʡ ʚʧʘʜʠʥʳ (ʨʘʡʦʥ 

 ̄9) ʚʙʣʠʟʠ ʦʯʘʛʦʚʦʡ ʟʦʥʳ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 15.10.2016 ʛ. ʩ ʂʇ=13.1 [3]. ɼʨʫʛʦʝ 

ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 17 ʷʥʚʘʨʷ (ʂʇ=10.9) ʧʨʦʠʟʦʰʣʦ ʚ ʫʟʣʝ ʧʝʨʝʩʝʯʝʥʠʷ 

ʜʚʫʭ ʩʝʡʩʤʦʣʠʥʝʘʤʝʥʪʦʚ 1-ʛʦ ʧʦʨʷʜʢʘ: ʖʞʥʦʙʝʨʝʞʥʦʛʦ ʠ ʆʜʝʩʩʢʦ-ʉʠʥʦʧʩʢʦʛʦ [4]. 

 

 
 

ʈʠʩ. 1. ʂʘʨʪʘ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʂʨʳʤʩʢʦ-ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʟʘ 

2024 ʛ., ʜʣʷ ʢʦʪʦʨʳʭ ʚʦʩʩʪʘʥʦʚʣʝʥʳ ʦʯʘʛʦʚʳʝ ʧʘʨʘʤʝʪʨʳ: 1 ½ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʣʘʩʩ 

ʂʇ [1]; 2 ½ ʛʣʫʙʠʥʘ ʦʯʘʛʘ; 3 ½ ʩʝʡʩʤʠʯʝʩʢʘʷ ʩʪʘʥʮʠʠ: 4 ½ ʛʨʘʥʠʮʘ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ 

ʨʘʡʦʥʦʚ; 5 ½ ʥʦʤʝʨʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ ʪʘʙʣ. 1. 

ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ. 

 

ɼʣʷ ʨʘʩʯʝʪʘ ʘʤʧʣʠʪʫʜʥʳʭ ʩʧʝʢʪʨʦʚ ʚʳʙʨʘʥʳ ʩʪʘʥʮʠʦʥʥʳʝ ʩʝʡʩʤʦʛʨʘʤʤʳ, 

ʦʪʚʝʯʘʶʱʠʝ ʢʨʠʪʝʨʠʷʤ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʩ ʯʝʪʢʠʤʠ ʤʦʤʝʥʪʘʤʠ ʚʩʪʫʧʣʝʥʠʷ 

ʦʙʲʝʤʥʳʭ ʚʦʣʥ ʠ ʘʤʧʣʠʪʫʜʘʤʠ ʢʦʣʝʙʘʥʠʡ, ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʨʝʚʳʰʘʶʱʠʤʠ ʬʦʥ 

ʧʦʤʝʭ. ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚ ʨʘʙʦʪʝ ʩʝʡʩʤʦʛʨʘʤʤ ʜʘʥ ʥʘ ʨʠʩʫʥʢʝ 2. 
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17 ʷʥʚʘʨʷ, çɼʦʥʫʟʣʘʚè, D=163 ʢʤ 14 ʘʧʨʝʣʷ, çɼʦʥʫʟʣʘʚè, D=118 ʢʤ 

  
01 ʩʝʥʪʷʙʨʷ, çʆʧʫʢè, D=54 ʢʤ 28 ʦʢʪʷʙʨʷ, 15h31m, çɸʣʫʰʪʘè, D=16 ʢʤ. 

  
28 ʦʢʪʷʙʨʷ, 15h41m, çʗʣʪʘè, D=23 ʢʤ 11 ʦʢʪʷʙʨʷ, çʉʠʤʬʝʨʦʧʦʣʴè, D=195 ʢʤ. 

 

ʈʠʩ. 2. ʇʨʠʤʝʨʳ ʟʘʧʠʩʝʡ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 2024 ʛ. ʥʘ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʪʘʥʮʠʷʭ ʂʨʳʤʘ. 

ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ. 
 

ʄɽʊʆɼʀʂɸ ʆɹʈɸɹʆʊʂʀ ʀ ʀʅʊɽʈʇʈɽʊɸʎʀʀ ʀʉʍʆɼʅʓʍ ɼɸʅʅʓʍ 

 

ɼʣʷ ʨʝʰʝʥʠʷ ʤʝʭʘʥʠʟʤʘ ʦʯʘʛʦʚ ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʝʪʦʜʠʢʘ, ʦʧʠʩʘʥʥʘʷ ʚ ʨʘʙʦʪʝ [5], 

ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʠʟ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʠʩʣʦʢʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʦʯʘʛʘ 

ʩʜʚʠʛʦʚʳʤ ʠʩʪʦʯʥʠʢʦʤ ʚ ʚʠʜʝ ʜʚʦʡʥʦʛʦ ʜʠʧʦʣʷ [6]. ʋʛʣʳ ʚʳʭʦʜʘ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ 

ʠʟ ʦʯʘʛʘ ʥʘ ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠ ʨʝʛʠʩʪʨʘʮʠʠ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʠʩʭʦʜʷ ʠʟ ʛʣʫʙʠʥʳ 

ʛʠʧʦʮʝʥʪʨʘ ʠ ʫʜʘʣʝʥʥʦʩʪʠ ʩʪʘʥʮʠʡ ʨʝʛʠʩʪʨʘʮʠʠ: ʜʣʷ ʙʣʠʟʢʠʭ ʩʪʘʥʮʠʡ ʧʦ 

ʨʝʛʠʦʥʘʣʴʥʦʤʫ ʛʦʜʦʛʨʘʬʫ [7], ʘ ʜʣʷ ʫʜʘʣʝʥʥʳʭ ½ ʧʦ ʪʘʙʣʠʮʘʤ ʠʟ ʨʘʙʦʪʳ [8]. 

ɼʣʷ ʘʥʘʣʠʟʘ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 11 ʦʢʪʷʙʨʷ ʪʘʢʞʝ ʧʨʠʚʣʝʯʝʥʳ ʨʝʰʝʥʠʷ ʬʦʢʘʣʴʥʦʛʦ 

ʤʝʭʘʥʠʟʤʘ ʧʦ ʤʝʪʦʜʫ ʪʝʥʟʦʨʘ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʦʤʝʥʪʘ (ʊʉʄ), ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʘʟʥʳʭ 

ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʭ ʘʛʝʥʪʩʪʚʘʭ ʠ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʚ [2]. 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʘʤʧʣʠʪʫʜʥʳʭ ʩʧʝʢʪʨʦʚ ʠ ʦʮʝʥʢʘ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʦʯʘʛʦʚ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʜʠʩʣʦʢʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ɹʨʫʥʘ (ɤï2) [9]. 

ɸʤʧʣʠʪʫʜʥʳʝ ʩʧʝʢʪʨʳ ʧʦʧʝʨʝʯʥʳʭ ʚʦʣʥ (S) ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʦʪʜʝʣʴʥʦ ʧʦ 

ʟʘʧʠʩʷʤ ʜʚʫʭ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʟʘʧʠʩʠ (N-S) ʠ (E-W), ʘ ʧʨʦʜʦʣʴʥʳʭ (P) 
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½ ʧʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʝ (Z). ɼʣʠʪʝʣʴʥʦʩʪʴ ʚʨʝʤʝʥʠ Ű ʫʯʘʩʪʢʘ ʟʘʧʠʩʠ ʜʣʷ 

ʨʘʩʯʝʪʘ ʘʤʧʣʠʪʫʜʥʦʛʦ ʩʧʝʢʪʨʘ, ʚʳʙʠʨʘʣʘʩʴ ʦʪ ʤʦʤʝʥʪʘ ʚʩʪʫʧʣʝʥʠʡ P - ʠ S - ʚʦʣʥ ʜʦ 

ʩʧʘʜʘ ʠʭ ʤʘʢʩʠʤʘʣʴʥʳʭ ʘʤʧʣʠʪʫʜ Amax ʥʘ ʫʨʦʚʝʥʴ 1/3 Amax [10]. 

ʇʨʠʤʝʨʳ ʘʤʧʣʠʪʫʜʥʳʭ ʩʧʝʢʪʨʦʚ ʦʙʲʝʤʥʳʭ ʚʦʣʥ ʠ ʠʭ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʚ ʨʘʤʢʘʭ 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ɤï2 ʜʘʥʳ ʥʘ ʨʠʩ. 3. 

 

   

17 ̫ ʥʚʘʨʷ, 07h34m (ˉ1) 26 ʤʘʨʪʘ, 23h53m (ˉ2) 14 ʘʧʨʝʣʷ, 15h39m (ˉ3) 

   

19 ʠʶʥʷ, 07h57m (ˉ6)  11 ʦʢʪʷʙʨʷ 07h16m (ˉ10)  28 ʦʢʪʷʙʨʷ, 15h31m (ˉ11) 

 

ʈʠʩ. 3. ʇʨʠʤʝʨʳ ʘʤʧʣʠʪʫʜʥʳʭ ʩʧʝʢʪʨʦʚ ʦʙʲʝʤʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʂʨʳʤʘ 2024 ʛ. ʠ ʠʭ ʘʧʧʨʦʢʩʠʤʘʮʠʷ (ʧʨʷʤʳʝ ʣʠʥʠʠ) ʚ ʨʘʤʢʘʭ 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ɤï2. 

ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ. 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ. 3 ʘʤʧʣʠʪʫʜʥʳʝ ʩʧʝʢʪʨʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 2024 ʛʦʜʘ ʫʚʝʨʝʥʥʦ 

ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʥʳ ʧʘʨʘʤʝʪʨʘʤʠ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ (ɤ ï2): ʩʧʝʢʪʨʘʣʴʥʦʡ 

ʧʣʦʪʥʦʩʪʴʶ W0(x, f) ʧʨʠ f­0, ʫʛʣʦʚʦʡ ʯʘʩʪʦʪʦʡ f0 (w0) ʠ ʫʛʣʦʤ ʥʘʢʣʦʥʘ g~ ï 2, ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʢʦʪʦʨʦʡ ʩʧʝʢʪʨʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ W0 ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʩʢʘʣʷʨʥʦʤʫ 


























































