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ʉɽʂʎʀʗ ̄ 1. 

ʀʅʅʆɺɸʎʀʗʃʓפ ʊɽʍʅʆʃʆɻʀʗʃɸʈ ɾᴄʅɽ ʂᴆʃɯʂ ɾᴄʅɽ ʃʆɻʀʉʊʀʂɸʃʓפ 

ɾתʁɽʃɽʈɼɯ ʎʀʌʈʃɸʅɼʓʈʋ 

 

ʋɼʂ 656.13:628.54:665.6 

 

ʆʈɻɸʅʀɿɸʎʀʗ ʊʈɸʅʉʇʆʈʊʅʆ-ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʍ ʇʈʆʎɽʉʉʆɺ 

ʆʏʀʉʊʂʀ ʅɽʌʊɽɿɸɻʈʗɿʅɪʅʅʓʍ ɻʈʋʅʊʆɺ ʉ ʇʈʀʄɽʅɽʅʀɽʄ 

ʇɸʈʆʊɽʇʃʆɺʆʁ ʋʉʊɸʅʆɺʂʀ 

 

ɸʡʩʘʝʚ ʉ.ʋ. ï ʢ.ʪ.ʥ., ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ 

ɽʩʪʝʤʝʩʦʚʘ ɻ.ɼ. - ʢ.ʪ.ʥ., ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ 

ʉʫʡʝʦʚʘ ʅ.ɹ. ï ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʂʘʩʧʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʞʠʥʠʨʠʥʛʘ ʠʤ. ʐ. ɽʩʝʥʦʚʘ, ʛ. ɸʢʪʘʫ 

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʨʘʟʨʘʙʦʪʢʘ ʧʘʨʦʪʝʧʣʦʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʦʯʠʩʪʢʠ 

ʥʝʬʪʝʟʘʛʨʷʟʥʸʥʥʳʭ ʛʨʫʥʪʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʚʝʨʭʟʚʫʢʦʚʦʡ ʢʦʣʴʮʝʚʦʡ ʧʘʨʦʚʦʡ ʩʪʨʫʠ. 

ɺʳʧʦʣʥʝʥ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʮʝʩʩʘ ʨʘʟʞʠʞʝʥʠʷ ʘʤʙʘʨʥʦʡ ʥʝʬʪʠ, ʦʧʨʝʜʝʣʝʥʳ 

ʧʘʨʘʤʝʪʨʳ ʪʝʧʣʦʦʙʤʝʥʘ ʠ ʦʮʝʥʝʥʘ ɻ ʬʬʝʢʪʠʚʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ɻ ʥʝʨʛʠʠ ʦʪ ʧʘʨʘ ʢ ʥʝʬʪʷʥʦʡ ʤʘʩʩʝ. 

ʀʩʩʣʝʜʦʚʘʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʠʜʨʦʧʦʪʦʢʦʚ ʨʘʟʞʠʞʝʥʥʦʡ ʚʦʜʦʥʝʬʪʷʥʦʡ 

ʵʤʫʣʴʩʠʠ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩ ʠʟʚʣʝʯʝʥʠʷ ʥʝʬʪʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʚʷʟʢʦʩʪʠ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʨʝʞʠʤʘ ʪʝʯʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʘ ʦʯʠʩʪʢʠ. ʆʙʦʩʥʦʚʘʥʘ ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʣʦʞʝʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʝʸ ʧʨʠʤʝʥʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʤʦʙʠʣʴʥʘʷ ʧʘʨʦʪʝʧʣʦʚʘʷ 

ʫʩʪʘʥʦʚʢʘ, ʩʚʝʨʭʟʚʫʢʦʚʘʷ ʧʘʨʦʚʘʷ ʩʪʨʫʷ, ʛʠʜʨʦʧʦʪʦʢ, ʨʘʟʞʠʞʝʥʠʝ ʥʝʬʪʠ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ 

ʥʝʬʪʷʥʦʡ ʤʘʩʩʳ, ʦʯʠʩʪʢʘ ʥʝʬʪʝʰʣʘʤʦʚ. 

ɺʚʝʜʝʥʠʝ. 

ʆʯʠʩʪʢʘ ʥʝʬʪʝʟʘʛʨʷʟʥʸʥʥʳʭ ʛʨʫʥʪʦʚ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʥʝʬʪʝʜʦʙʳʚʘʶʱʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʨʝʙʫʶʱʝʡ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʨʝʰʝʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʮʝʩʩʦʚ [1]. ʅʘʢʦʧʣʝʥʠʝ ʘʤʙʘʨʥʦʡ 

ʥʝʬʪʠ ʠ ʥʝʬʪʝʰʣʘʤʦʚ ʧʨʠʚʦʜʠʪ ʢ ʫʭʫʜʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʠ ʪʨʝʙʫʝʪ 

ʧʨʦʚʝʜʝʥʠʷ ʪʨʫʜʦʸʤʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʠʭ ʫʜʘʣʝʥʠʶ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʚʳʝʤʢʝ ʠ ʜʣʠʪʝʣʴʥʦʤ ʧʘʨʦʪʝʧʣʦʚʦʤ ʚʦʟʜʝʡʩʪʚʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ 

ʵʥʝʨʛʦʸʤʢʦʩʪʴʶ ʠ ʥʠʟʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʧʨʠ ʨʘʙʦʪʝ ʩ ʚʳʩʦʢʦʚʷʟʢʠʤʠ ʥʝʬʪʷʥʳʤʠ ʤʘʩʩʘʤʠ, 

ʘ ʪʘʢʞʝ ʫʩʣʦʞʥʷʶʪ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʟʘʛʨʷʟʥʸʥʥʦʛʦ ʛʨʫʥʪʘ ʢ ʩʪʘʮʠʦʥʘʨʥʳʤ ʫʩʪʘʥʦʚʢʘʤ 

ʧʝʨʝʨʘʙʦʪʢʠ [2, 3]. 

ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʤʦʙʠʣʴʥʳʭ 

ʧʘʨʦʪʝʧʣʦʚʳʭ ʫʩʪʘʥʦʚʦʢ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʘʟʞʠʞʝʥʠʝ ʠ ʠʟʚʣʝʯʝʥʠʝ ʥʝʬʪʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʟʦʥʝ ʟʘʛʨʷʟʥʝʥʠʷ [4]. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʢʨʘʱʝʥʠʝ ʦʙʲʸʤʦʚ 

ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ. ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʦʯʠʩʪʢʠ ʥʝʬʪʝʟʘʛʨʷʟʥʸʥʥʳʭ ʛʨʫʥʪʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʦʙʠʣʴʥʦʡ 

ʫʩʪʘʥʦʚʢʠ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʛʠʜʨʦʧʦʪʦʢʦʚ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʟʚʣʝʯʝʥʠʷ ʥʝʬʪʷʥʦʡ 

ʤʘʩʩʳ. 

1. ʆʨʛʘʥʠʟʘʮʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʦʯʠʩʪʢʠ 

ʥʝʬʪʝʟʘʛʨʷʟʥʸʥʥʳʭ ʛʨʫʥʪʦʚ 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʦʯʠʩʪʢʠ ʥʝʬʪʝʟʘʛʨʷʟʥʸʥʥʳʭ 

ʛʨʫʥʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʙʠʣʴʥʦʡ ʧʘʨʦʪʝʧʣʦʚʦʡ ʫʩʪʘʥʦʚʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʨʘʟʞʠʞʝʥʠʝ 
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ʘʤʙʘʨʥʦʡ ʥʝʬʪʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʠʜʨʦʧʦʪʦʢʦʚ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʟʚʣʝʯʝʥʠʷ ʥʝʬʪʷʥʦʡ 

ʤʘʩʩʳ. 

ʄʘʪʝʨʠʘʣʴʥʦʡ ʦʩʥʦʚʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʝʨʝʜʚʠʞʥʘʷ ʧʘʨʦʚʘʷ ʫʩʪʘʥʦʚʢʘ ʪʠʧʘ 

ʇʇʋɸ-1600/100 (ʨʠʩʫʥʦʢ 1), ʦʩʥʘʱʸʥʥʘʷ ʩʠʩʪʝʤʦʡ ʧʦʜʘʯʠ ʧʘʨʘ ʠ ʪʝʣʝʩʢʦʧʠʯʝʩʢʦʡ ʩʪʨʝʣʦʡ ʩ 

ʥʘʩʘʜʢʦʡ, ʬʦʨʤʠʨʫʶʱʠʤ ʩʚʝʨʭʟʚʫʢʦʚʫʶ ʧʘʨʦʚʫʶ ʩʪʨʫʶ [5]. ʋʩʪʘʥʦʚʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʛʝʥʝʨʘʮʠʶ ʧʘʨʘ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʜʦ 350 Áʉ, ʜʘʚʣʝʥʠʝʤ ʜʦ 10 ʄʇʘ ʠ ʨʘʩʭʦʜʦʤ ʜʦ 1,6 ʪ/ʯ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʠʥʪʝʥʩʠʚʥʦʝ ʪʝʧʣʦʚʦʝ ʠ ʤʝʭʘʥʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʥʝʬʪʷʥʫʶ ʤʘʩʩʫ 

[4]. 

ɺ ʩʦʩʪʘʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʪʘʢʞʝ ʚʭʦʜʷʪ: 

ï ʥʘʩʦʩʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʦʪʙʦʨʘ ʨʘʟʞʠʞʝʥʥʦʡ ʚʦʜʦʥʝʬʪʷʥʦʡ ʵʤʫʣʴʩʠʠ; 

ï ʛʠʙʢʠʝ ʪʨʫʙʦʧʨʦʚʦʜʳ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʧʨʦʜʫʢʪʘ; 

ï ʩʠʩʪʝʤʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʯʠʩʪʢʠ (ʛʠʜʨʦʮʠʢʣʦʥ ʠʣʠ ʮʝʥʪʨʠʬʫʛʘ); 

ï ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʚʳʚʦʟʘ ʠʟʚʣʝʯʸʥʥʦʡ ʥʝʬʪʠ. 
 

 

ʈʠʩʫʥʦʢ 1 ï ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʩʙʦʨʘ ʘʤʙʘʨʥʦʡ ʥʝʬʪʠ (ʇʇʋ/ɸ-1600/100) 

 

ʄʝʪʦʜʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ ʘʥʘʣʠʟʫ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʯʠʩʪʢʘ ʥʝʬʪʝʟʘʛʨʷʟʥʸʥʥʳʭ ʛʨʫʥʪʦʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʦʪʦʢʦʚ ʚʝʱʝʩʪʚʘ ʠ ʵʥʝʨʛʠʠ. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʧʦʪʦʢʠ: 

ï ʧʦʪʦʢ ʟʘʛʨʷʟʥʸʥʥʦʛʦ ʛʨʫʥʪʘ; 

ï ʧʦʪʦʢ ʧʘʨʘ ʢʘʢ ʵʥʝʨʛʦʥʦʩʠʪʝʣʷ; 

ï ʧʦʪʦʢ ʨʘʟʞʠʞʝʥʥʦʡ ʚʦʜʦʥʝʬʪʷʥʦʡ ɻ ʤʫʣʴʩʠʠ; 

ï ʧʦʪʦʢ ʠʟʚʣʝʯʸʥʥʦʡ ʥʝʬʪʠ, ʥʘʧʨʘʚʣʷʝʤʦʡ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʧʨʦʮʝʩʩʦʚ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʳ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʠ 

ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʘʨʦʚʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʠʜʨʦʧʦʪʦʢʦʚ ʠ ɻ ʬʬʝʢʪʠʚʥʦʩʪʴ ʠʟʚʣʝʯʝʥʠʷ ʥʝʬʪʷʥʦʡ ʤʘʩʩʳ [6, 

7, 8]. ʈʘʩʯʸʪʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʚʢʣʶʯʘʶʪ ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʩʭʦʜʘ ʧʦʪʦʢʘ, ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ 

ʞʠʜʢʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʫ ʨʝʞʠʤʘ ʪʝʯʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʯʠʩʣʘ ʈʝʡʥʦʣʴʜʩʘ. 

ʇʝʨʝʜʚʠʞʥʘʷ ʧʘʨʦʚʘʷ ʫʩʪʘʥʦʚʢʘ (ʇʇʋ/ɸ-1600/100) ʚ ʦʙʳʯʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʘʨ ʩ ʜʘʚʣʝʥʠʝʤ Po = 100 ʘʪʤ, ʪʝʤʧʝʨʘʪʫʨʦʡ To = 350 Áʉ, ʨʘʩʭʦʜʦʤ Gp = 

1,6 ʪ/ʯʘʩ ʠ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʩʪʘʮʠʦʥʘʨʥʫʶ ʨʘʙʦʪʫ ʩʚʝʨʭʟʚʫʢʦʚʦʛʦ ʥʘʩʘʜʢʘ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠʩʩʣʝʜʫʝʪʩʷ ʩ ʫʯʸʪʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʭʝʤʳ ʧʝʨʝʤʝʱʝʥʠʷ ʫʩʪʘʥʦʚʢʠ ʧʦ ʧʝʨʠʤʝʪʨʫ 

ʥʝʬʪʷʥʦʛʦ ʘʤʙʘʨʘ ʠ ʫʩʣʦʚʠʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠʟʚʣʝʯʸʥʥʦʡ ʥʝʬʪʠ. ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʶʪʩʷ 

ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʢʠ, ʚʢʣʶʯʘʷ ʨʘʜʠʫʩ ʜʝʡʩʪʚʠʷ ʩʪʨʝʣʳ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʘ ʪʘʢʞʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʷʝʤʘʷ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʣʝʢʩʥʦ ʦʮʝʥʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʦʧʨʝʜʝʣʠʪʴ 

ʨʘʮʠʦʥʘʣʴʥʳʝ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʢʠ ʧʨʠ ʦʯʠʩʪʢʝ ʥʝʬʪʝʟʘʛʨʷʟʥʸʥʥʳʭ ʛʨʫʥʪʦʚ. 
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I, II, III  ï ʧʣʦʱʘʜʢʠ ʧʦʜ ʦʙʦʨʫʜʦʚʘʥʠʷ, 3 ī ʝʤʢʦʩʪʴ, 4 ī ʧʝʨʝʜʚʠʞʥʘʷ 

ʧʣʘʪʬʦʨʤʘ, 5 ī ʘʚʪʦʤʦʙʠʣʴ 

 

ʈʠʩʫʥʦʢ 19 - ʉʭʝʤʘ ʨʘʟʤʝʱʝʥʠʷ ʫʩʪʘʥʦʚʢʠ, ʦʙʦʨʫʜʦʚʘʥʠʷ, ʝʤʢʦʩʪʝʡ 

 

2. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʦʯʠʩʪʢʠ ʥʝʬʪʝʟʘʛʨʷʟʥʸʥʥʳʭ ʛʨʫʥʪʦʚ 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʸʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʯʠʩʪʢʠ 

ʥʝʬʪʝʟʘʛʨʷʟʥʸʥʥʳʭ ʛʨʫʥʪʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʦʙʠʣʴʥʦʡ ʧʘʨʦʪʝʧʣʦʚʦʡ ʫʩʪʘʥʦʚʢʠ, 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʡ ʚ ʩʦʩʪʘʚʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʧʨʦʮʝʩʩ ʠʟʚʣʝʯʝʥʠʷ ʘʤʙʘʨʥʦʡ ʥʝʬʪʠ (ʨʠʩʫʥʦʢ 3). 

 

ʈʠʩʫʥʦʢ 3 - ʀʩʧʳʪʘʥʠʝ ʫʩʪʘʥʦʚʢʠ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ 

 

ɸʚʪʦʨʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʩʚʝʨʭʟʚʫʢʦʚʦʡ ʧʘʨʦʚʦʡ ʩʪʨʫʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʞʠʞʝʥʠʝ ʥʝʬʪʷʥʦʡ ʤʘʩʩʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʟʦʥʝ ʝʸ ʟʘʣʝʛʘʥʠʷ [4]. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʚʳʝʤʢʠ ʟʘʛʨʷʟʥʸʥʥʦʛʦ ʛʨʫʥʪʘ ʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʦʙʲʝʤʳ ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʩʪʠʛʘʝʪʩʷ 

ʩʥʠʞʝʥʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʪʨʘʥʩʧʦʨʪʥʫʶ ʩʠʩʪʝʤʫ ʠ ʫʤʝʥʴʰʝʥʠʝ ʟʘʪʨʘʪ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʧʝʨʝʤʝʱʝʥʠʝʤ ʟʘʛʨʷʟʥʸʥʥʳʭ ʛʨʫʥʪʦʚ [2, 3]. 

ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʙʠʣʴʥʦʡ ʧʘʨʦʪʝʧʣʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʧʦʟʚʦʣʷʝʪ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʨʦʮʝʩʩ ʦʯʠʩʪʢʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʤʝʩʪʝ ʦʙʨʘʟʦʚʘʥʠʷ ʟʘʛʨʷʟʥʝʥʠʡ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʩʦʢʨʘʱʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʥʝʬʪʷʥʳʭ ʦʪʭʦʜʦʚ ʢ ʩʪʘʮʠʦʥʘʨʥʳʤ 

ʦʙʲʝʢʪʘʤ ʧʝʨʝʨʘʙʦʪʢʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ ʫʩʣʦʚʠʷʭ ʨʘʩʩʨʝʜʦʪʦʯʝʥʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ 

ʘʤʙʘʨʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʪʨʘʥʩʧʦʨʪʥʳʝ ʦʧʝʨʘʮʠʠ ʩʤʝʱʘʶʪʩʷ ʩ 

ʧʝʨʝʤʝʱʝʥʠʷ ʟʘʛʨʷʟʥʸʥʥʦʛʦ ʛʨʫʥʪʘ ʥʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʫʞʝ ʨʘʟʞʠʞʝʥʥʦʡ ʠ ʯʘʩʪʠʯʥʦ 

ʦʯʠʱʝʥʥʦʡ ʥʝʬʪʷʥʦʡ ʤʘʩʩʳ, ʦʙʣʘʜʘʶʱʝʡ ʣʫʯʰʠʤʠ ʨʝʦʣʦʛʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 
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ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ, ʜʦʩʪʠʛʘʶʱʠʤʠ ʜʦ 14 ʤį/ʯ ʧʦ ʨʘʟʞʠʞʝʥʥʦʡ ʥʝʬʪʷʥʦʡ ʤʘʩʩʝ. 

ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʣʝʩʢʦʧʠʯʝʩʢʦʡ ʩʪʨʝʣʳ ʩ ʨʘʜʠʫʩʦʤ ʜʝʡʩʪʚʠʷ ʜʦ 20 ʤ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʦʙʨʘʙʦʪʢʫ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʠ ʘʤʙʘʨʘ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʯʘʩʪʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʠ ʧʦʚʳʰʝʥʠʶ ʦʙʱʝʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ [5]. 

ɺʘʞʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ̫ ʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʨʘʮʠʦʥʘʣʴʥʦʡ ʩʭʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʪʦʢʦʚ 

ʚ ʩʠʩʪʝʤʝ ʦʯʠʩʪʢʠ. ʇʨʦʮʝʩʩ ʚʢʣʶʯʘʝʪ ʧʦʜʘʯʫ ʧʘʨʘ ʦʪ ʧʝʨʝʜʚʠʞʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʣʦʢʘʣʴʥʦʝ 

ʨʘʟʞʠʞʝʥʠʝ ʥʝʬʪʷʥʦʡ ʤʘʩʩʳ, ʦʪʙʦʨ ʚʦʜʦʥʝʬʪʷʥʦʡ ʵʤʫʣʴʩʠʠ ʥʘʩʦʩʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ ʝʸ 

ʧʦʩʣʝʜʫʶʱʫʶ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʚ ʩʠʩʪʝʤʫ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʯʠʩʪʢʠ. ʇʦʩʣʝ ʦʪʜʝʣʝʥʠʷ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ ʠ ʚʦʜʳ ʦʯʠʱʝʥʥʘʷ ʥʝʬʪʴ ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʮʝʭ ʧʦʜʛʦʪʦʚʢʠ ʥʝʬʪʠ. ʊʘʢʘʷ 

ʩʭʝʤʘ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʠ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʨʘʙʦʪʳ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ɸʥʘʣʠʟ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʟʘʚʠʩʠʪ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺ ʪʸʧʣʳʡ ʧʝʨʠʦʜ ʛʦʜʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ 

ʨʘʟʞʠʞʝʥʥʦʡ ʥʝʬʪʠ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʝʤʢʦʩʪʷʭ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʜʦʩʪʘʚʢʦʡ 

ʥʘ ʦʙʲʝʢʪʳ ʧʝʨʝʨʘʙʦʪʢʠ. ɺ ʭʦʣʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʪʨʝʙʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʦʜʫʢʪʘ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʝʛʦ 

ʟʘʩʪʳʚʘʥʠʷ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʦʧʝʨʘʮʠʡ. 

ʂʨʦʤʝ ʪʦʛʦ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʩʚʝʨʭʟʚʫʢʦʚʦʡ ʧʘʨʦʚʦʡ ʩʪʨʫʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʣʦʢʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʥʝʬʪʷʥʫʶ ʤʘʩʩʫ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʨʘʩʭʦʜʘ ʧʘʨʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʧʘʨʦʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ [2, 9, 10]. ʕʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʠ ʫʤʝʥʴʰʘʝʪ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʂʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ 

ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʯʠʩʪʢʠ ʥʝʬʪʝʟʘʛʨʷʟʥʸʥʥʳʭ ʛʨʫʥʪʦʚ ʟʘ ʩʯʸʪ ʦʧʪʠʤʠʟʘʮʠʠ ʢʘʢ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʉʦʢʨʘʱʝʥʠʝ ʦʙʲʝʤʦʚ ʧʝʨʝʤʝʱʘʝʤʦʛʦ 

ʛʨʫʥʪʘ, ʧʦʚʳʰʝʥʠʝ ʤʦʙʠʣʴʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʨʘʮʠʦʥʘʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʦʪʦʢʦʚ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʠ ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʤʦʙʠʣʴʥʦʡ ʧʘʨʦʪʝʧʣʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʚ ʩʦʩʪʘʚʝ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʨʝʰʝʥʠʝʤ ʜʣʷ ʦʯʠʩʪʢʠ 

ʥʝʬʪʝʟʘʛʨʷʟʥʸʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʫʣʫʯʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ 

ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ. 

ʉʇʀʉʆʂ ʀʉʇʆʃʔɿʆɺɸʅʅʓʍ ʀʉʊʆʏʅʀʂʆɺ 
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ʆʊʓʅ פʆʉʇɸʃɸʈʓʅ ʄᴆʃʐɽʈʃɽʋ ʅʆʈʄɸʃɸʈʓʅʓר ɸɺʊʆʂᴆʃɯʂʊɯר 

ʇɸʁɼɸʃɸʅʋ פɸʉʀɽʊʊɽʈɯʅɽ ᴄʉɽʈɯʅ ɿɽʈʊʊɽʋ 

 

ɹʦʣʘʪ ʈ., 2 ʢʫʨʩ ʤʘʛʠʩʪʨʘʥʪʳ 

ʈʫʩʪʝʤʙʘʝʚ ɸ., PhD 

ʉ. ʉʝʡʬʫʣʣʠʥ ʘʪʳʥʜʘסʳ פʘʟʘץ ʘʛʨʦʪʝʭʥʠʢʘʣʳץ ʟʝʨʪʪʝʫ ʫʥʠʚʝʨʩʠʪʝʪ 

ɸשʜʘʪʧʘ 

ɾײʤʳʩʪʘ ʦʪʳʥ ʞᴅʥʝ ʤʘʡ ץʦʩʧʘʣʘʨʳʥʳש ᴅʨʪװʨʣʽ ʪװʨʣʝʨʽʥʽש ʙʝʥʟʠʥʜʽ ʽʰʢʽ ʞʘʥʫ 

 ʧʘʡʜʘʣʘʥʫ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ᴅʩʝʨʽ ʟʝʨʪʪʝʣʜʽ. ɿʝʨʪʪʝʫ ʥʳʩʘʥʳ ʨʝʪʽʥʜʝ שʳʰʳʥʳץʘʣʪסʦʟץ

ʪʘʨʘʪʳʣסʘʥ ʦʪʳʥ ʙװʨʢʫ ʞװʡʝʩʽʤʝʥ ʞʘʙʜʳץʪʘʣסʘʥ ʞʝשʽʣ ʘʚʪʦʤʦʙʠʣʴʜʽש ʙʝʥʟʠʥ ץʦʟסʘʣʪץʳʰʳ 

ʘʣʳʥʜʳ.  ʕʢʩʧʝʨʠʤʝʥʪʪʽʢ ʟʝʨʪʪʝʫʣʝʨ ʨʦʣʠʢʪʽ ʜʠʥʘʤʦʤʝʪʨʣʽʢ  ʩʪʝʥʜʪʝ ʞװʨʛʽʟʽʣʽʧ, 

 שʘʥ ʛʘʟʜʘʨʜʳסʳʥʳ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʳʣסʫʘʪʳ, ʤʝʥʰʽʢʪʽ ʦʪʳʥ ʰʳץ ʪʠʽʤʜʽ שʳʰʪʳץʘʣʪסʦʟץ

ʫʳʪʪʳʣʳסʳ ʪʽʨʢʝʣʜʽ. ײפʨʘʤʳʥʜʘ ʦʪʪʝʛʽ ʙʘʨ, ʤʝʪʘʣʣʦʨʛʘʥʠʢʘʣʳץ ʞᴅʥʝ ʘʥʪʠʬʨʠʢʮʠʷʣʳץ 

 ʨʘʤʳʥʜʘ ʦʪʪʝʛʽ ʙʘʨײץ ʘʨʘʩʪʳʨʳʣʜʳ. ʅᴅʪʠʞʝʣʝʨץ ʨʣʽ ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʳװᴅʨʪ שʦʩʧʘʣʘʨʜʳץ

 ʤʝʥʰʽʢʪʽ שʘ ʘʨʪʪʳʨʳʧ, ʦʪʳʥʥʳס-ʫʘʪʳʥ 3,7%ץ ʪʠʽʤʜʽ שʳʰʪʳץʘʣʪסʦʟץ ʦʣʜʘʥʫץ ʦʩʧʘʥʳץ

ʰʳסʳʥʳʥ 5,2%-סʘ ʪᴇʤʝʥʜʝʪʝʪʽʥʽʥ ʢᴇʨʩʝʪʪʽ. ʄʝʪʘʣʣʦʨʛʘʥʠʢʘʣʳץ ץʦʩʧʘ ʧʘʡʜʘʣʘʥʳʣסʘʥ 

ʛʘʟʜʘʨʜʳש ʫʳʪʪʳʣʳסʳʥ ʙʘʨʳʥʰʘ ʪᴇʤʝʥʜʝʪʫʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʪʽ: CO ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ 29,3%-סʘ, 

HC ð 22,5%-סʘ, NOx ð 11,8%-סʘ ʘʟʘʡʜʳ. ɸʥʪʠʬʨʠʢʮʠʷʣʳץ ץʦʩʧʘʥʳ ץʦʣʜʘʥʫ ʤʝʭʘʥʠʢʘʣʳץ 

ʰʳסʳʥʜʘʨʜʳ ʪᴇʤʝʥʜʝʪʽʧ, ץʦʟסʘʣʪץʳʰ ʙᴇʣʰʝʢʪʝʨʽʥʽש ʪʦʟʫʳʥ ʘʟʘʡʪʘʪʳʥʳ ʘʥʳץʪʘʣʜʳ, ʙײʣ 

ʦʥʳץ שʳʟʤʝʪ ʝʪʫ ʤʝʨʟʽʤʽʥ ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ץʦʩʧʘʣʘʨʜʳ 

 ,ץʵʥʝʨʛʝʪʠʢʘʣʳ שʳʰ ʢʦʥʩʪʨʫʢʮʠʷʩʳʥʘ  ᴇʟʛʝʨʽʩ  ʝʥʛʽʟʙʝʩʪʝʥ ʦʥʳץʘʣʪסʦʟץ ʦʣʜʘʥʫץ

ʵʢʦʥʦʤʠʢʘʣʳץ ʞᴅʥʝ ʵʢʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʞʘץʩʘʨʪʫʜʳש ʪʠʽʤʜʽ ʪᴅʩʽʣʽ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ʊװʡʽʥ ʩᴇʟʜʝʨ: ʦʪʳʥ ץʦʩʧʘʣʘʨʳ, ̔ ʰʢʽ ʞʘʥʫ ץʦʟסʘʣʪץʳʰʳ, ʦʪʳʥ h ʳסʳʥʳ, ʧʘʡʜʘʣʘʥʳʣסʘʥ 

ʛʘʟʜʘʨ ʫʳʪʪʳʣʳסʳ, ʦʪʪʝʛʽ ʙʘʨ ץʦʩʧʘʣʘʨ, ʤʝʪʘʣʣʦʨʛʘʥʠʢʘʣʳץ ץʦʩʧʘʣʘʨ, ʘʥʪʠʬʨʠʢʮʠʷʣʳץ 

 .ʘʨʳʥʜʳʣʘʨʳ, NOx, HC, ʧʘʡʜʘʣʘʥʫ ʢᴇʨʩʝʪʢʽʰʪʝʨʽסʳʰ ʪʠʽʤʜʽʣʽʛʽ, CO ʰʳץʘʣʪסʦʟץ ,ʦʩʧʘʣʘʨץ

 

ʂʽʨʽʩʧʝ 

ɯʰʢʽ ʞʘʥʫ ץʦʟסʘʣʪץʳʰʪʘʨʳ (ɯɾפ) ʙʽʨ סʘʩʳʨʜʘʥ ʘʩʪʘʤ ʫʘץʳʪ ʙʦʡʳ ʘʚʪʦʤʦʙʠʣʴ ʢᴇʣʽʛʽʥʽש 

 ʘʣʘץ ʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʥʝʛʽʟʛʽ ʵʥʝʨʛʠʷ ʢᴇʟʽ ʙʦʣʳʧץ ʥʝʤʜʽʣʽʛʽʥװ ʫʘʪʳʥ ʞᴅʥʝץ ,ʳʥסʳʰʪʳסʘʣסʦʟץ

ʙʝʨʝʜʽ. ɼʝʛʝʥʤʝʥ, ʦʪʳʥ ʰʳסʳʥʳʥ ʘʟʘʡʪʫסʘ, ץʦʟסʘʣʪץʳʰ ʨʝʩʫʨʩʳʥ ʘʨʪʪʳʨʫסʘ ʞᴅʥʝ ʟʠʷʥʜʳ 

ʰʳסʘʨʳʥʜʳʣʘʨʜʳ ʘʟʘʡʪʫסʘ ץʦʡʳʣʘʪʳʥ ʟʘʤʘʥʘʫʠ ʪʘʣʘʧʪʘʨ ʦʪʳʥ ʩʘʧʘʩʳ ʤʝʥ ʦʥʳש ʞʘʥʫ 

ʞʘסʜʘʡʣʘʨʳʥʘ ץʘʪʘש ʪʘʣʘʧʪʘʨ ץʦʷʜʳ . ɹײʣ ʞʘסʜʘʡʜʘ ɯɾפ ʧʘʡʜʘʣʘʥʫ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʦʣʘʨʜʳש 

ʜʠʟʘʡʥʳʥ ʘʡʪʘʨʣʳץʪʘʡ ᴇʟʛʝʨʪʧʝʩʪʝʥ ʘʨʪʪʳʨʫʜʳש ʪʠʽʤʜʽ ᴅʜʽʩʪʝʨʽʥ ʽʟʜʝʫ ʝʨʝʢʰʝ ᴇʟʝʢʪʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ (1 ʩʫʨʝʪ). 

ʆʩʳʥʜʘʡ ʙʘסʳʪʪʘʨʜʳש ʙʽʨʽ ʦʪʳʥ ʤʝʥ ʤʦʪʦʨ ʤʘʡʣʘʨʳʥʘ ᴅʨʪװʨʣʽ ץʦʩʧʘʣʘʨʜʳ ץʦʣʜʘʥʫ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. פʦʩʧʘʣʘʨ-ʦʢʪʘʥ ʥʝʤʝʩʝ ʮʝʪʘʥ ʩʘʥʳʥ ʢᴇʙʝʡʪʫʜʽ, ʙᴇʣʰʝʢʪʝʨʜʽש ʪʦʟʫʳʥ 



8  

ʘʟʘʡʪʫʜʳ ʞᴅʥʝ ʞʘʥʫ ʧʨʦʮʝʩʪʝʨʽʥ ʞʘץʩʘʨʪʫʜʳ ץʦʩʘ ʘʣסʘʥʜʘ, ʦʣʘʨʜʳש ʧʘʡʜʘʣʘʥʫ ʞᴅʥʝ ʬʠʟʠʢʘ-

ʭʠʤʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽʥ ʞʘץʩʘʨʪʫ ʤʘץʩʘʪʳʥʜʘ ʦʪʳʥסʘ ʥʝʤʝʩʝ ʤʘʡʣʘʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥʘ 

ʝʥʛʽʟʽʣʝʪʽʥ ʭʠʤʠʷʣʳץ ץʦʩʳʣʳʩʪʘʨ. פʦʩʧʘʣʘʨʜʳ ץʦʣʜʘʥʫ ʞʘʥʫ ʢʘʤʝʨʘʩʳʥʜʘ ʙʦʣʘʪʳʥ ʥʝʛʽʟʛʽ 

ʧʨʦʮʝʩʪʝʨʛʝ ᴅʩʝʨ ʝʪʫʛʝ ʞᴅʥʝ ʦʩʳʣʘʡʰʘ ץʦʟסʘʣʪץʳʰʪʳש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ (2 ʩʫʨʝʪ). 
 

1 ʩʫʨʝʪ. ɯɾפ ʥʝʛʽʟʛʽ ʢʦʤʧʦʥʝʥʪʪʝʨʽ: 1.ʀʽʥʪʽʨʝʢ; 2.ʂʣʘʧʘʥ ʩʝʨʽʧʧʝʩʽ; 3.ʐʳסʘʨʫ ʢʣʘʧʘʥʳ; 

4.ʂʽʨʛʽʟʫ ʢʣʘʧʘʥʳ; 5.ʎʠʣʠʥʜʨ; 6.ʇʽʩʧʝʢ; 7.ʀʪʝʨʛʽʰ; 8.ɹᴇʣʽʧ ʪʘʨʘʪץʳʰ ʙʽʣʽʢ; 9.ɹᴇʣʽʧ 

ʪʘʨʘʪץʳʰ ʪʽʩʪʽ ʜᴇשʛʝʣʝʢʪʝʨ; 10.ʆʪʘʣʜʳʨʫ ʙʽʣʪʝʩʽ; 11.ɹײʣסʘ12 ;ץ.ʀʽʥʜʽ ʙʽʣʽʢ; 13.ʉʪʘʨʪʝʨ; 

14.ʉʝʨʧʽʥʜʽ ʜᴇשʛʝʣʝʢ 
 

 

 

2 ʩʫʨʝʪ. 2000 ʞᴅʥʝ 2018 ʞʳʣʜʘʨʳ ɽʆ ʢᴇʣʽʛʽʥʜʝ ᴅʨ ʪװʨʣʽ ʦʪʳʥʜʘʨʜʳ ʧʘʡʜʘʣʘʥסʘʥ ʢʝʟʜʝ CO  

ʰʳסʘʨʳʥʜʳʣʘʨʳʥ ʩʘʣʳʩʪʳʨʫ 

 

ɾײʤʳʩ ʢʝʟʽʥʜʝ ץʦʟסʘʣʪץʳʰ ʵʣʝʤʝʥʪʪʝʨʽʥʽש ʪʦʟʫʳ ʤʝʥ ʜʝʛʨʘʜʘʮʠʷʩʳ ʜʘ ʤʘשʳʟʜʳ 

ʤᴅʩʝʣʝ ʙʦʣʳʧ ץʘʣʘ ʙʝʨʝʜʽ. תʡʢʝʣʽʩ, ʞʦסʘʨʳ ʪʝʤʧʝʨʘʪʫʨʘ ʞᴅʥʝ ʘʛʨʝʩʩʠʚʪʽ ʞʘʥʫ ᴇʥʽʤʜʝʨʽ 

 ץʘʨʪʫʳʥʘ ʞᴅʥʝ ʵʢʦʣʦʛʠʷʣʳ שʳʥʳʥʳסʪᴇʤʝʥʜʝʫʽʥʝ, ʦʪʳʥ ʰʳ שʳʰ ʨʝʩʫʨʩʳʥʳץʘʣʪסʦʟץ

ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש ʥʘʰʘʨʣʘʫʳʥʘ ᴅʢʝʣʝʜʽ. ɹײʣ ʞʘסʜʘʡʜʘ ʞײʤʳʩ ʧʨʦʮʝʩʪʝʨʽʥ ʞʘץʩʘʨʪʫסʘ ʞᴅʥʝ 

 ʘʞʝʪʪʽʣʽʛʽץ ʦʣʜʘʥʫץ ʨʘʣʜʘʨʜʳײץ ʦʩʳʤʰʘץ ʘʥסʳʪʪʘʣסʘ ʙʘסʘʫסʦʨץ ʳʰ ʙᴇʣʽʢʪʝʨʽʥץʘʣʪסʦʟץ

ʘʨʪʘʜʳ. 

ɯɾפ ʧʘʡʜʘʣʘʥʫ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʘʨʪʪʳʨʫʜʳש ʝש ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ ץʦʣ 

ʞʝʪʽʤʜʽ ʙʘסʳʪʪʘʨʳʥʳש ʙʽʨʽ ʦʪʳʥ ʤʝʥ ʤʦʪʦʨ ʤʘʡʣʘʨʳʥʘ ʘʨʥʘʣסʘʥ ץʦʩʧʘʣʘʨʜʳש ᴅʨʪװʨʣʽ 

ʪװʨʣʝʨʽʥ ʧʘʡʜʘʣʘʥʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. פʦʩʧʘʣʘʨʜʳ ץʦʣʜʘʥʫ ץʦʟסʘʣʪץʳʰʪʳש ʜʠʟʘʡʥʳʥ 

ᴇʟʛʝʨʪʧʝʩʪʝʥ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ: 
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- ʦʪʳʥ ץʦʩʧʘʥʳש ʧʘʡʜʘ ʙʦʣʫʳ ʤʝʥ ʞʘʥʫ ʧʨʦʮʝʩʪʝʨʽʥ ʞʘץʩʘʨʪʫ; 

- ʙᴇʣʰʝʢʪʝʨʜʽװ שʡʢʝʣʽʩʽ ʤʝʥ ʪʦʟʫʳʥ ʘʟʘʡʪʫ; 

- ʧʘʡʜʘʣʘʥʳʣסʘʥ ʛʘʟʜʘʨʜʳש ʫʳʪʪʳʣʳסʳʥ ʘʟʘʡʪʫ; 

- ʦʪʳʥ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ 

ɸʚʪʦʤʦʙʠʣʴ ᴇʥʝʨʢᴅʩʽʙʽʥʽץ שʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʜʘʤʫʳ ץʘʨʘʤʘ ð ץʘʡʰʳ װʨʜʽʩʧʝʥ ץʘʪʘʨ 

ʞװʨʝʜʽ: ʙʽʨ ʞʘסʳʥʘʥ ʵʢʦʣʦʛʠʷʣʳץ ʪʘʣʘʧʪʘʨʜʳץ שʘʪʘשʜʘʫʳ ʙʘʡץʘʣʘʜʳ, ʘʣ ʝʢʽʥʰʽ ʞʘסʳʥʘʥ, 

ʢᴇʣʽʢʪʽש ɯɾפ ʪᴅʫʝʣʜʽʣʽʛʽ ʞʦסʘʨʳ. ɿʝʨʪʪʝʫʣʝʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ, 2040 ʞʳʣסʘ ץʘʨʘʡ ʢᴇʣʽʢ 

ʵʥʝʨʛʠʷʩʳʥʳש ʢʝʤ ʜʝʛʝʥʜʝ 85% -  rʩײʡʳץ ʢᴇʤʽʨʩʫʪʝʢʪʽ ʦʪʳʥʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʝʜʽ, ʙײʣ ɯɾפ 

ʦʜʘʥ ᴅʨʽ ʞʝʪʽʣʜʽʨʫ ץʘʞʝʪʪʽʣʽʛʽʥ ʨʘʩʪʘʡʜʳ [6]. 

ɹײʣ ʨʝʪʪʝ ʦʪʳʥ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ץʘʨץʳʥʳ ʞʝʪʢʽʣʽʢʩʽʟ ʙʦʣʳʧ ץʘʣʘʜʳ. International 

Energy Agency ʝʩʝʙʽʥʝ ʩᴅʡʢʝʩ, ᴅʣʝʤʜʝʛʽ ʞʘשʘ ʢᴇʣʽʢʪʝʨʜʽש ʦʪʳʥ ʰʳסʳʥʳʥʳש ʦʨʪʘʰʘ ʪᴇʤʝʥʜʝʫʽ 

ʞʳʣʳʥʘ ʰʘʤʘʤʝʥ 0,9% -. ײץʨʘʜʳ, ʘʣ ʂʣʠʤʘʪʪʳץ ʤʘץʩʘʪʪʘʨסʘ ʞʝʪʫ װʰʽʥ ʞʳʣ ʩʘʡʳʥ ʢʝʤʽʥʜʝ 

4,3% ʞʘץʩʘʨʪʫ ץʘʞʝʪ [7]. ɹײʣ ץʦʣʜʘʥʳʩʪʘסʳ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʰʝʰʽʤʜʝʨ ʧʨʦʛʨʝʩʪʽץ שʘʞʝʪʪʽ 

ʜʝשʛʝʡʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʧʝʡʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ. 

 ᴇʩʫʽ. 2010-2019 ʞʳʣʜʘʨ שʫʘʪʳʥʳץ ʤʘʩʩʘʩʳ ʤʝʥ שʦʩʳʤʰʘ ʧʨʦʙʣʝʤʘ-ʘʚʪʦʤʦʙʠʣʴʜʝʨʜʽפ

ʘʨʘʣʳסʳʥʜʘ ʢᴇʣʽʢ ײץʨʘʣʜʘʨʳʥʳש ʦʨʪʘʰʘ ץʫʘʪʳ 20% ð סʘ, ʘʣ ʦʣʘʨʜʳש ʤʘʩʩʘʩʳ 6% - ʜʘʥ 

ʘʩʪʘʤסʘ ᴇʩʪʽ, ʙײʣ ʦʪʳʥ ʰʳסʳʥʳ ʤʝʥ CO  ʰʳסʘʨʳʥʜʳʣʘʨʳʥʳש ʘʨʪʫʳʥʘ ᴅʢʝʣʝʜʽ [8]. SUV 

 ʘʥʜʘ ʦʨʪʘסʽʣ ʘʚʪʦʤʦʙʠʣʴʜʝʨʤʝʥ ʩʘʣʳʩʪʳʨשʘʣʘʜʳ, ʦʣʘʨ ʞʝץᴅʩʝʨʽ ᴅʩʽʨʝʩʝ ʙʘʡ שᴇʩʫʽʥʽ שʣʝʩʽʥʽװ

ʝʩʝʧʧʝʥ װʰʪʝʥ ʙʽʨʽʥʝ ʢᴇʧ ʦʪʳʥ ʪײʪʳʥʘʜʳ. 

ʕʢʦʣʦʛʠʷ ʪײʨסʳʩʳʥʘʥ ʘʚʪʦʤʦʙʠʣʴ ʢᴇʣʽʛʽ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳ ʣʘʩʪʘʫʜʳש ʤʘשʳʟʜʳ ʢᴇʟʽ 

ʙʦʣʳʧ ץʘʣʘ ʙʝʨʝʜʽ. ʐʳסʘʨʳʥʜʳʣʘʨסʘ ʪʝʢ CO  שʪʳץʘʪʘʨ ʭʘʣʳץ ʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥס 

ʜʝʥʩʘʫʣʳסʳʥʘ ʝʣʝʫʣʽ ץʘʫʽʧ ʪᴇʥʜʽʨʝʪʽʥ ʫʣʳ ʢʦʤʧʦʥʝʥʪʪʝʨ ð ʘʟʦʪ ʦʢʩʠʜʪʝʨʽ (NOx), 

ʢᴇʤʽʨʩʫʪʝʢʪʝʨ (HC) ʞᴅʥʝ ʙᴇʣʰʝʢʪʝʨ (PM) ʢʽʨʝʜʽ [9]. ʇʘʡʜʘʣʘʥʳʣסʘʥ ʛʘʟʜʘʨʜʳ 

ʙʝʡʪʘʨʘʧʪʘʥʜʳʨʫ ʞװʡʝʣʝʨʽʥ ʝʥʛʽʟʫʛʝ ץʘʨʘʤʘʩʪʘʥ, ʙװʛʽʥʛʽ ʢװʥʽ ʟʠʷʥʜʳ ʰʳסʘʨʳʥʜʳʣʘʨʜʳ 

ʪʦʣʳסʳʤʝʥ ʞʦʶ ʤװʤʢʽʥ ʝʤʝʩ. 

ɿʝʨʪʪʝʫʣʝʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ (ʪʫʨʙʦ ʟʘʨʷʜʪʘʫ, ʪʽʢʝʣʝʡ 

ʠʥʲʝʢʮʠʷ, ʧʘʡʜʘʣʘʥʳʣסʘʥ ʛʘʟʜʳ ץʘʡʪʘ ᴇשʜʝʫ ʞװʡʝʣʝʨʽ) ʧʘʡʜʘʣʘʥסʘʥ ʢʝʟʜʝ ʜʝ, ɯɾפ 

ʤʦʜʝʨʥʠʟʘʮʠʷʣʘʫ ʘʨץʳʣʳ CO  ʰʳסʘʨʳʥʜʳʣʘʨʳʥ ʘʟʘʡʪʫ ᴅʣʝʫʝʪʽ ʰʘʤʘʤʝʥ 30% ײץʨʘʡʜʳ, ʙײʣ 

 .ʘʞʝʪʪʽʣʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ [6]ץ ʦʣʜʘʥʫץ ʦʩʳʤʰʘ ʰʝʰʽʤʜʝʨʜʽץ

ʆʩʳʥʜʘʡ ʰʝʰʽʤʜʝʨʜʽש ʙʽʨʽ-ʦʪʳʥ ץʦʩʧʘʣʘʨʳ ʤʝʥ ʤʘʡʣʘʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʧʘʡʜʘʣʘʥʫ. 

ʕʢʩʧʝʨʠʤʝʥʪʪʽʢ ʟʝʨʪʪʝʫʣʝʨ ʦʪʪʝʛʽ ʙʘʨ ʢʦʤʧʦʥʝʥʪʪʝʨʜʽ (ʤʳʩʘʣʳ, ʵʪʘʥʦʣ ʥʝʤʝʩʝ ʙʫʪʘʥʦʣ) ץʦʩʫ 

ʳץʧʘʣ ʝʪʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ [10]: 

- ʦʪʳʥʥʳש ʞʘʥʫ ʧʨʦʮʝʩʽʥ ʞʘץʩʘʨʪʫ; 

- CO ʞᴅʥʝ HC ʰʳסʘʨʳʥʜʳʣʘʨʳʥ ʘʟʘʡʪʫ; 

 .ʞʳʣʫ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ שʳʰʪʳץʘʣʪסʦʟץ -

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʤʝʪʘʣʣʦʨʛʘʥʠʢʘʣʳץ ʞᴅʥʝ ʢʘʪʘʣʠʪʠʢʘʣʳץ ץʦʩʧʘʣʘʨʜʳ ץʦʣʜʘʥʫ ʪʦʪʳסʫ 

ʧʨʦʮʝʩʪʝʨʽʥʽש ʢʠʥʝʪʠʢʘʩʳʥʘ ᴅʩʝʨ ʝʪʫʽ ʤװʤʢʽʥ, ʦʪʳʥʥʳש ʞʘʥʫʳʥ ʪʝʟʜʝʪʝʜʽ ʞᴅʥʝ ʢװʡʝ ʤʝʥ ʫʣʳ 

 . ʟʽʣʫʽʥ ʘʟʘʡʪʘʜʳװʪ שʦʩʳʣʳʩʪʘʨʜʳץ

ɸʣʘʡʜʘ, ʦש ʥᴅʪʠʞʝʣʝʨʛʝ ץʘʨʘʤʘʩʪʘʥ, ʦʩʳ ʩʘʣʘʜʘסʳ ʟʝʨʪʪʝʫʣʝʨ ʬʨʘʛʤʝʥʪʪʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ɸʪʘʧ ʘʡʪץʘʥʜʘ: 

 ;ץʘʡ ᴅʜʽʩʪʝʤʝʩʽ ʞʦסשʙʽʨʳ שʘʣʘʫʜʳסʪʠʽʤʜʽʣʽʛʽʥ ʙʘ שʦʩʧʘʣʘʨʜʳץ -

- ʥᴅʪʠʞʝʣʝʨ ץʦʟסʘʣʪץʳʰ ʪװʨʽʥʝ ʞᴅʥʝ ʞײʤʳʩ ʨʝʞʠʤʽʥʝ ʙʘʡʣʘʥʳʩʪʳ; 

- ʙײʣ ץʦʩʧʘʣʘʨʜʳץ שʦʟסʘʣʪץʳʰ ʨʝʩʫʨʩʳʥʘ ײʟʘץ ʤʝʨʟʽʤʜʽ ᴅʩʝʨʽ ʞʝʪʢʽʣʽʢʪʽ ʟʝʨʪʪʝʣʤʝʛʝʥ; 

 .ʘʣʘ ʙʝʨʝʜʽץ ʪʠʽʤʜʽʣʽʛʽ ʧʽʢʽʨʪʘʣʘʩ ʙʦʣʳʧ ץʵʢʦʥʦʤʠʢʘʣʳ שʦʣʜʘʥʫʜʳץ ʦʩʧʘʣʘʨʜʳץ -
ʉʦסשʳ ʞʳʣʜʘʨʳ ɯɾץ פʦʩʧʘʣʘʨʜʳ ץʦʣʜʘʥʫסʘ ץʳʟʳסʫʰʳʣʳץʪʳש ʪײʨʘץʪʳ ᴇʩʫʽ ʙʘʡץʘʣʜʳ, 

ʙײʣ ʦʣʘʨʜʳש ʵʥʝʨʛʝʪʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʞᴅʥʝ ʟʠʷʥʜʳ ʰʳסʘʨʳʥʜʳʣʘʨʜʳ ʘʟʘʡʪʫ 

 ʦʩʧʘʣʘʨץ ,ʤʳʩʪʘʨʳʥʜʘ ʘʪʘʧ ᴇʪʽʣʛʝʥʜʝʡײʘʪʘʨ ʰʦʣʫ ʞץʘʞʝʪʪʽʣʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ. ɹʽʨץ

ʞʘʥʘʨʤʘʡʜʳש ʞʘʥʫ ʧʨʦʮʝʩʪʝʨʽʥʝ ʜʝ, ʞʘʣʧʳ ץʦʟסʘʣʪץʳʰʪʳש ʞײʤʳʩʳʥʘ ʜʘ ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ 

ʝʪʫʽ ʤװʤʢʽʥ [11]. 

ɿʝʨʪʪʝʫʣʝʨʛʝ ʩᴅʡʢʝʩ, ץʦʩʧʘʣʘʨ ʩײʡʳץ ,ץʘʪʪʳ ʞᴅʥʝ ʛʘʟ ʪᴅʨʽʟʜʽ ʙʦʣʳʧ ʞʽʢʪʝʣʝʜʽ, ʦʥʳש 

ʽʰʽʥʜʝ  ʦʪʪʝʛʽ  ʙʘʨ  ץʦʩʳʣʳʩʪʘʨ  (ʩʧʠʨʪʪʝʨ,  ʵʬʠʨʣʝʨ),  ʦʨʛʘʥʦʤʝʪʘʣʣ  ץʦʩʳʣʳʩʪʘʨʳ  ʞᴅʥʝ 
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ʥʘʥʦʤʘʪʝʨʠʘʣʜʘʨ. ʄײʥʜʘʡ ץʦʩʧʘʣʘʨ ʦʪʳʥʥʳש ʢʘʣʦʨʠʷʣʳײץ ץʥʜʳʣʳסʳʥ ʘʨʪʪʳʨʫסʘ, ʪʦʪʳסʫ 

ʧʨʦʮʝʩʪʝʨʽʥ ʞʝʜʝʣʜʝʪʫʛʝ ʞᴅʥʝ ʪײʪʘʥʫʜʳש ʢʝʰʽʛʫʽʥ ʘʟʘʡʪʫסʘ ץʘʙʽʣʝʪʪʽ ʝʢʝʥʜʽʛʽ ʘʥʳץʪʘʣʜʳ, ʙײʣ 

 .ᴅʩʝʨ ʝʪʝʜʽ [12] שʤʳʩʳʥʘ ʦײʞ שʳʰʪʳץʘʣʪסʦʟץ

ɽש ʢᴇʧ ʟʝʨʪʪʝʣʛʝʥ ʙʘסʳʪʪʘʨʜʳש ʙʽʨʽ-ײץʨʘʤʳʥʜʘ ʦʪʪʝʛʽ ʙʘʨ ץʦʩʧʘʣʘʨʜʳ ץʦʣʜʘʥʫ. 

ʕʢʩʧʝʨʠʤʝʥʪʪʽʢ ʟʝʨʪʪʝʫʣʝʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʤʳʩʘʣʳ, ʠʟʦʙʫʪʘʥʦʣʜʳ ץʦʩʫ ʞʘʥʘʨʤʘʡ ץʦʩʧʘʩʳʥʳש 

ʪʦʣʳץ ʞʘʥʫʳʥʘ, ץʦʟסʘʣʪץʳʰʪʳש ʪʠʽʤʜʽ ץʫʘʪʳʥʳש ʘʨʪʫʳʥʘ ʞᴅʥʝ ʢᴇʤʽʨʩʫʪʝʢʪʝʨ (HC) ʤʝʥ 

ʢᴇʤʽʨʪʝʛʽ ʦʢʩʠʜʽ (CO) ʰʳסʘʨʳʥʜʳʣʘʨʳʥʳש ʪᴇʤʝʥʜʝʫʽʥʝ ʳץʧʘʣ ʝʪʝʜʽ, ʜʝʛʝʥʤʝʥ ʢʝʡʙʽʨ 

ʞʘסʜʘʡʣʘʨʜʘ NOx ʰʳסʘʨʳʥʜʳʣʘʨʳʥʳש ᴇʩʫʽ ʙʘʡץʘʣʘʜʳ [13]. ץױʩʘʩ ʥᴅʪʠʞʝʣʝʨ ʞʳʣʫ 

ʪʠʽʤʜʽʣʽʛʽʥʽש ʞʘץʩʘʨסʘʥʳʥ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʳʣסʘʥ ʛʘʟʜʘʨʜʳש ʫʳʪʪʳʣʳסʳʥʳש ʪᴇʤʝʥʜʝʛʝʥʽʥ 

ʢᴇʨʩʝʪʝʪʽʥ ʙʘʩץʘ ʞײʤʳʩʪʘʨʜʘ ʜʘ ʘʣʳʥʜʳ [14]. 

 ,ʘ ʝʨʝʢʰʝ ʥʘʟʘʨ ʘʫʜʘʨʳʣʘʜʳ (3-ʩʫʨʝʪ). ʉʦʥʳʤʝʥסʘʟʽʨʛʽ ʟʝʨʪʪʝʫʣʝʨʜʝ ʥʘʥʦʪʝʭʥʠʢʘפ

ʦʪʳʥסʘ ʮʝʨʠʡ ʦʢʩʠʜʽ ʥʘʥʦʙᴇʣʰʝʢʪʝʨʽʥ (CeO  ʘס - ʞʳʣʫ ʪʠʽʤʜʽʣʽʛʽʥ 22% שʳʰʪʳץʘʣʪסʦʟץ ʦʩʫץ (

ʜʝʡʽʥ ʘʨʪʪʳʨʫסʘ, ʩʦʥʜʘʡ-ʘץ ʢᴇʤʽʨʩʫʪʝʢ ʰʳסʘʨʳʥʜʳʣʘʨʳʥ 30-37% - סʘ ʘʟʘʡʪʫסʘ ʞᴅʥʝ ʪװʪʽʥ 

ʰʳסʘʨʫʜʳ 11% - ʜʘʥ ʘʩʪʘʤסʘ ʘʟʘʡʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [15]. ʄײʥʜʘʡ ᴅʩʝʨʣʝʨ 

ʥʘʥʦʙᴇʣʰʝʢʪʝʨʜʽש ʢʘʪʘʣʠʪʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ, ʦʣʘʨ ʦʪʳʥʥʳש ʪʦʣʳץ ʞʘʥʫʳʥʘ 

ʞᴅʥʝ ʢװʡʝʥʽש ʪʦʪʳסʫʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ. 

 

3 ʩʫʨʝʪ. פʦʟסʘʣʪץʳʰ ʮʠʣʠʥʜʨʽʥʜʝʛʽ ʞʘʥʘʨʤʘʡ ʙװʨʽʢʢʽʰʽʥ ʚʠʟʫʘʣʠʟʘʮʠʷʣʘʫ 

ɿʝʨʪʪʝʫʣʝʨ ʩʦʥʳʤʝʥ ץʘʪʘʨ ʤʝʪʘʣʣʦʨʛʘʥʠʢʘʣʳץ ץʦʩʧʘʣʘʨ ʪʦʪʳסʫ ʧʨʦʮʝʩʪʝʨʽʥ ʞʝʜʝʣʜʝʪʫ 

ʞᴅʥʝ ʦʪʳʥʥʳש ʪײʪʘʥʫ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥ ʪᴇʤʝʥʜʝʪʫ ʘʨץʳʣʳ ʙᴇʣʰʝʢʪʝʨ ʤʝʥ ʘʟʦʪ ʦʢʩʠʜʪʝʨʽʥʽש 

ʪװʟʽʣʫʽʥ ʪʠʽʤʜʽ ʪᴇʤʝʥʜʝʪʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ [16]. ɹײʣ ʨʝʪʪʝ ʤײʥʜʘʡ ץʦʩʧʘʣʘʨ ץʘʙʽʣʝʪʪʽ ʞʘץʩʘʨʪʫ 

ʪײʨʘץʪʳʣʳץ ʞʘʥʫ ʞᴅʥʝ ʘʟʘʡʪʫסʘ ʙʽʣʽʤ ʢᴇʤʽʨʪʝʢʪʽ ʰᴇʛʽʥʜʽʣʝʨʜʽש ʞʘʥʫ ʢʘʤʝʨʘʩʳʥʜʘ. 

ʇʘʡʜʘʣʘʥʫ ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʙʦʡʳʥʰʘ ץʦʩʧʘʣʘʨʜʳ ץʦʣʜʘʥʫ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [17]: 

- ʦʪʳʥ ʦʪʳʥʥʳש ʦʢʪʘʥ ʩʘʥʳʥ ʢᴇʙʝʡʪʫ ʞᴅʥʝ ʜʝʪʦʥʘʮʠʷʥʳ ʘʟʘʡʪʫ; 

 ;ʩʘʨʪʫץʳʥ ʞʘסʪʳʣʳץʨʘײʟʽʣʫʽʥ ʞᴅʥʝ ʞʘʥʫ ʪװʪ שʦʩʧʘʥʳץ ʦʩʧʘץ -

 ;ʪʦʟʫʳʥ ʘʟʘʡʪʫ שʳʰ ʙᴇʣʰʝʢʪʝʨʽʥʽץʘʣʪסʦʟץ -

 .ʟʘʨʪʫײ ʳʟʤʝʪ ʝʪʫ ʤʝʨʟʽʤʽʥץ שʳʰʪʳץʘʣʪסʦʟץ -

ʉʦʥʳʤʝʥ ץʘʪʘʨ, סʳʣʳʤʠ ᴅʜʝʙʠʝʪʪʝʨʜʝ ץʦʩʧʘʣʘʨʜʳ ץʦʣʜʘʥʫ ɯɾפ ᴇʥʽʤʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʫʜʳש ʝש ʪʠʽʤʜʽ ᴅʜʽʩʪʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ᴇʡʪʢʝʥʽ ʦʣ ץʦʟסʘʣʪץʳʰʪʳש ʜʠʟʘʡʥʳʥ 

ᴇʟʛʝʨʪʫʜʽ ץʘʞʝʪ ʝʪʧʝʡʜʽ [12]. 

 

ɿʝʨʪʪʝʫ ᴅʜʽʩʪʝʤʝʩʽ 

ɿʝʨʪʪʝʫ ʥʳʩʘʥʳ-ʪʘʨʘʪʳʣסʘʥ ʦʪʳʥ ʙװʨʢʫ ʞװʡʝʩʽʤʝʥ ʞʘʙʜʳץʪʘʣסʘʥ 1,6 ʣʠʪʨʣʽʢ ʞʝשʽʣ 

ʘʚʪʦʤʦʙʠʣʴʜʽש ʙʝʥʟʠʥʜʽ ɯɾפ. ɿʝʨʪʪʝʫ ʪʘץʳʨʳʙʳ-ʦʪʳʥ ʤʝʥ ʤʦʪʦʨ ʤʘʡʳʥʘ ʘʨʥʘʣסʘʥ ᴅʨ ʪװʨʣʽ 

 ʪʳץʥʘ שʫʘʪ, ʦʪʳʥʥʳץ ʽʰʽʥʜʝ ʪʠʽʤʜʽ שᴇʥʽʤʜʽʣʽʛʽʥʝ ᴅʩʝʨʽ, ʦʥʳ שʳʰʪʳץʘʣʪסʦʟץ שʦʩʧʘʣʘʨʜʳץ

ʰʳסʳʥʳ, ʧʘʡʜʘʣʘʥʳʣסʘʥ ʛʘʟʜʘʨʜʳש ʫʳʪʪʳʣʳסʳ ʞᴅʥʝ ʦʥʳש ʥʝʛʽʟʛʽ ʵʣʝʤʝʥʪʪʝʨʽʥʽש ʪʦʟʫʳ. 

ʕʢʩʧʝʨʠʤʝʥʪʪʽʢ ʟʝʨʪʪʝʫʣʝʨ ʨʦʣʠʢʪʽ ʜʠʥʘʤʦʤʝʪʨʤʝʥ ʞᴅʥʝ ʥʘץʪʳ ʫʘץʳʪ ʨʝʞʠʤʽʥʜʝ 

 ʩʪʝʥʜ ʥʝʛʽʟʽʥʜʝ ץʘʥ ʟʝʨʪʭʘʥʘʣʳסʪʘʣץʡʝʩʽʤʝʥ ʞʘʙʜʳװʳʰ ʧʘʨʘʤʝʪʨʣʝʨʽʥ ʪʽʨʢʝʫ ʞץʘʣʪסʦʟץ

ʞװʨʛʽʟʽʣʜʽ. ʕʢʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ ʘʥʳץʪʘʫ װʰʽʥ ʢᴇʤʽʨʪʝʛʽ ʦʢʩʠʜʽ, ʢᴇʤʽʨʩʫʪʝʢʪʝʨ ʞᴅʥʝ 
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ʘʟʦʪ ʦʢʩʠʜʪʝʨʽʥʽש ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥ ᴇʣʰʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʛʘʟ ʘʥʘʣʠʟʘʪʦʨʳ ץʦʣʜʘʥʳʣʜʳ. 

ɾʘʥʘʨʤʘʡ ʰʳסʳʥʳ ʜᴅʣ ʰʳסʳʥ ᴇʣʰʝʛʽʰʧʝʥ ʙʝʢʽʪʽʣʜʽ, ʘʣ ʪʝʤʧʝʨʘʪʫʨʘ ʤʝʥ ץʳʩʳʤ 

ʧʘʨʘʤʝʪʨʣʝʨʽ ʪʠʽʩʪʽ ʜʘʪʯʠʢʪʝʨʜʽש ʢᴇʤʝʛʽʤʝʥ ʙʘץʳʣʘʥʜʳ. ᴆʣʰʝʫ ץʘʪʝʣʽʛʽ ʦʪʳʥ ʰʳסʳʥʳ װʰʽʥ 

 .ʰʽʥ ±3% ʙʦʣʜʳװ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ שʘʨʳʥʜʳʣʘʨʜʳסʰʽʥ ±2% ʞᴅʥʝ ʟʠʷʥʜʳ ʰʳװ ʫʘʪץ ,±1,5%

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ץʦʩʧʘʣʘʨʜʳװ שʰ ʪװʨʽ ץʦʣʜʘʥʳʣʜʳ: ײץʨʘʤʳʥʜʘ ʩʧʠʨʪ ʥʝʛʽʟʽʥʜʝʛʽ 

ʦʪʪʝʛʽ ʙʘʨ ץʦʩʧʘ, ʢʘʪʘʣʠʪʠʢʘʣʳץ ʤʝʪʘʣʣʦʨʛʘʥʠʢʘʣʳץ ץʦʩʧʘ ʞᴅʥʝ ʤʦʪʦʨ ʤʘʡʳʥʘ ʘʨʥʘʣסʘʥ 

 3% ,1% שʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʦʪʳʥ ʢᴇʣʝʤʽʥʽ שʦʩʧʘʣʘʨʳʥʳץ ʦʩʧʘ. ɾʘʥʘʨʤʘʡץ ʘʨʩʳץ ʡʢʝʣʽʩʢʝװ

ʞᴅʥʝ 5% ʘʨʘʣʳסʳʥʜʘ ᴇʟʛʝʨʜʽ, ʘʣ ʤʘʡ ץʦʩʧʘʩʳʥʳש ʤᴇʣʰʝʨʽ ʤʦʪʦʨ ʤʘʡʳʥʳש ʢᴇʣʝʤʽʥʽ5% ש 

 .ʨʘʜʳײץ

 

ʅᴅʪʠʞʝʣʝʨ ʤʝʥ ʪʘʣץʳʣʘʫʣʘʨ 

ɾװʨʛʽʟʽʣʛʝʥ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʟʝʨʪʪʝʫʣʝʨ ʙʘʨʳʩʳʥʜʘ ץʦʩʧʘʣʘʨʜʳש ᴅʨʪװʨʣʽ ʪװʨʣʝʨʽʥ 

 ʪʘʣʜʳ. ʅᴅʪʠʞʝʣʝʨץʪʘʡ ᴅʩʝʨ ʝʪʝʪʽʥʜʽʛʽ ʘʥʳץʧʘʡʜʘʣʘʥʫ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ʘʡʪʘʨʣʳ פʦʣʜʘʥʫ ɯɾץ

ʵʥʝʨʛʝʪʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʢʪʽש ʞʦסʘʨʳʣʘʫʳʥ ʜʘ, ץʦʟסʘʣʪץʳʰʪʳש ʵʢʦʣʦʛʠʷʣʳץ ᴇʥʽʤʜʽʣʽʛʽʥʽש 

ʞʘץʩʘʨʫʳʥ ʜʘ ʢᴇʨʩʝʪʝʜʽ. 

ɹʽʨʽʥʰʽ ʢʝʟʝשʜʝ ץʦʩʧʘʣʘʨʜʳ ץʦʣʜʘʥʙʘʡ ץʦʟסʘʣʪץʳʰ ʞײʤʳʩʳʥʳש ʥʝʛʽʟʛʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

ʘʣʳʥʜʳ. 3000 ʘʡʥ/ʤʠʥ ʘʡʥʘʣʫ ʞʠʽʣʽʛʽʥʜʝ ʪʠʽʤʜʽ ץʫʘʪ 72,4 ʢɺʪ, ʦʪʳʥʥʳש ʤʝʥʰʽʢʪʽ ʰʳסʳʥʳ ð 

268 ʛ/ʢɺʪĿʩʘס, ʩʦ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ð 0,82%, HC ð 142 ppm, NOx ð 612 ppm ײץʨʘʜʳ. 

 שʞʘʥʫ ʧʨʦʮʝʩʪʝʨʽʥʽ שʦʩʧʘʥʳ 3% ʢʦʥʮʝʥʪʨʘʮʠʷʜʘ ʝʥʛʽʟʫ ʦʪʳʥʥʳץ ʨʘʤʳʥʜʘ ʦʪʪʝʛʽ ʙʘʨײפ

ʘʡʪʘʨʣʳץʪʘʡ ʞʘץʩʘʨʫʳʥʘ ᴅʢʝʣʜʽ. ʊʠʽʤʜʽ ץʫʘʪ 75,1 ʢɺʪ-ץʘ ʜʝʡʽʥ ᴇʩʪʽ, ʙײʣ 3,7% - סʘ ᴇʩʫʛʝ ʩᴅʡʢʝʩ 

ʢʝʣʝʜʽ, ʦʪʳʥʥʳש ʤʝʥʰʽʢʪʽ ʰʳסʳʥʳ 254 ʛ/ʢɺʪĿʩʘס ʜʝʡʽʥ ʪᴇʤʝʥʜʝʜʽ (5,2% - סʘ ʪᴇʤʝʥʜʝʜʽ). ʉʦ 

ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ 0,63% ð סʘ (-23%), HC-118 ppm-ʛʝ (-16,9%) ʜʝʡʽʥ ʪᴇʤʝʥʜʝʜʽ, ʘʣʘʡʜʘ NOx-

ʪʳ645 ש ppm-ʛʝ (+5,4%) ʰʘʤʘʣʳ ᴇʩʫʽ ʙʘʡץʘʣʜʳ, ʙײʣ ʦʥʳ ʞʘʥʫ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʳש 

ʞʦסʘʨʳʣʘʫʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʘʪʳʥ ʙʘʩץʘ ʟʝʨʪʪʝʫʣʝʨʜʽש ʥᴅʪʠʞʝʣʝʨʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. 

ʄʝʪʘʣʣʦʨʛʘʥʠʢʘʣʳץ ץʦʩʧʘʥʳ ץײʩʘʩ ʢʦʥʮʝʥʪʨʘʮʠʷʜʘ ץʦʣʜʘʥʫ ʵʢʦʣʦʛʠʷʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨ ʪײʨסʳʩʳʥʘʥ ʘʥʘײסʨʣʳʤ ʘʡץʳʥ ᴅʩʝʨ ʢᴇʨʩʝʪʪʽ. פʦʟסʘʣʪץʳʰʪʳש ʪʠʽʤʜʽ ץʫʘʪʳ 74,3 

ʢɺʪ (+2,6%) ʜʝʡʽʥ ᴇʩʪʽ, ʦʪʳʥʥʳש ʤʝʥʰʽʢʪʽ h ʳסʳʥʳ 258 ʛ/ʢɺʪĿʩʘ(3,7%-) ס ʜʝʡʽʥ ʪᴇʤʝʥʜʝʜʽ. ɹײʣ 

ʞʘסʜʘʡʜʘ ʩʦ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ 0,58% ð סʘ (-29,3%), HC ð 110 ppm-ʛʝ (-22,5%), ʘʣ NOx-540 

ppm-ʛʝ (-11,8%) ʜʝʡʽʥ ʪᴇʤʝʥʜʝʜʽ, ʙײʣ ʞʘʥʘʨʤʘʡʜʳש ʞʘʥʫ ʧʨʦʮʝʩʽʥʽש ʪʦʣʳץ ʞᴅʥʝ ʪײʨʘץʪʳ 

ʝʢʝʥʜʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ʄʦʪʦʨ ʤʘʡʳʥʳװ שʡʢʝʣʽʩʢʝ ץʘʨʩʳ ץʦʩʧʘʩʳʥ ץʦʣʜʘʥʫ ץʦʟסʘʣʪץʳʰʪʳש ʤʝʭʘʥʠʢʘʣʳץ 

ʞʦסʘʣʫʳ ʤʝʥ ʪʦʟʫʳʥʘ װʣʢʝʥ ᴅʩʝʨ ʝʪʪʽ. ʊʠʽʤʜʽ ץʫʘʪ 73,6 ʢɺʪ (+1,7%) ʜʝʡʽʥ ᴇʩʪʽ, ʦʪʳʥʥʳש 

ʤʝʥʰʽʢʪʽ ʰʳסʳʥʳ 261 ʛ/ʢɺʪĿʩʘ(2,6%-) ס ʜʝʡʽʥ ʪᴇʤʝʥʜʝʜʽ. ɹʽʨ ʤʝʟʛʽʣʜʝ װʡʢʝʣʽʩ 

ʢʦʵʬʬʠʮʠʝʥʪʽʥʽס - 8-10% שʘ ʪᴇʤʝʥʜʝʫʽ ʞᴅʥʝ ץʦʟסʘʣʪץʳʰ ʤʘʡʳʥʜʘסʳ ʪʦʟʫ ᴇʥʽʤʜʝʨʽʥʽס - 12% שʘ 

ʪᴇʤʝʥʜʝʫʽ ʪʽʨʢʝʣʜʽ, ʙײʣ ץʦʟסʘʣʪץʳʰ ʨʝʩʫʨʩʳʥʳש ᴇʩʫʽʥ ʢᴇʨʩʝʪʝʜʽ (1 ʢʝʩʪʝ). 

ɸʣʳʥסʘʥ ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫ (4-6-ʩʫʨʝʪ) ʵʥʝʨʛʝʪʠʢʘʣʳץ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʛʝ ʦʪʪʝʛʽ ʙʘʨ ץʦʩʧʘʥʳש ʝװ שʣʢʝʥ ᴅʩʝʨ ʝʪʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ, ʙײʣ ʦʪʳʥ ʰʳסʳʥʳʥ 

ʙʘʨʳʥʰʘ ʘʟʘʡʪʫʜʳ ʞᴅʥʝ ץʦʟסʘʣʪץʳʰ ץʫʘʪʳʥ ʘʨʪʪʳʨʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, 

ʤʝʪʘʣʣʦʨʛʘʥʠʢʘʣʳץ ץʦʩʧʘ ʧʘʡʜʘʣʘʥʳʣסʘʥ ʛʘʟʜʘʨʜʳש ʫʳʪʪʳʣʳסʳʥ ʪᴇʤʝʥʜʝʪʫ ʪײʨסʳʩʳʥʘʥ ʝש 

ʞʘץʩʳ ʥᴅʪʠʞʝʣʝʨʜʽ ʢᴇʨʩʝʪʝʜʽ. תʡʢʝʣʽʩʢʝ ץʘʨʩʳ ץʦʩʧʘ, ᴇʟ ʢʝʟʝʛʽʥʜʝ, ʪʦʟʫʜʳ ʘʟʘʡʪʫסʘ ʞᴅʥʝ 

 .ʘ ʙʘʩʳʤ ᴅʩʝʨ ʝʪʝʜʽסʳʰ ʨʝʩʫʨʩʳʥ ʘʨʪʪʳʨʫץʘʣʪסʦʟץ

1 ʢʝʩʪʝ ï ᴄʨ ʪװʨʣʽ ץʦʩʧʘʣʘʨʜʳץ שʦʟסʘʣʪץʳʰʪʳש ʞײʤʳʩʳʥʘ ᴅʩʝʨʽ 
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 ʫʘʪʳ, ʢɺʪ 72,4 75,1 74,3 73,6פ

ʆʪʳʥ ʰʳסʳʥʳ, ʛ/ ʢɺʪĿʩʘ261 258 254 268 ס 

CO, % 0,82 0,63 0,58 0,71 

HC, ppm 142 118 110 130 

NOx, ppm 612 645 540 590 

 

 

 

 

 

 

 

 

 

 

4 ʩʫʨʝʪ. ᴄʨ ʪװʨʣʽ ץʦʩʧʘʣʘʨʜʳ ץʦʣʜʘʥסʘʥ ʢʝʟʜʝ ץʦʟסʘʣʪץʳʰʪʳש ʪʠʽʤʜʽ ץʫʘʪʳʥ ᴇʟʛʝʨʪʫ 

ɾʘʣʧʳ, ץʦʩʧʘʣʘʨʜʳ ץʦʣʜʘʥʫ ץʦʟסʘʣʪץʳʰʪʳש ʪʠʽʤʜʽʣʽʛʽʥ 2-5% - סʘ ʘʨʪʪʳʨʫסʘ, ʦʪʳʥ 

ʰʳסʳʥʳʥ 5% - סʘ ʜʝʡʽʥ ʪᴇʤʝʥʜʝʪʫʛʝ ʞᴅʥʝ ץʦʣʜʘʥʳʣʘʪʳʥ ץʦʩʧʘʥʳש ʪװʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʟʠʷʥʜʳ 

ʟʘʪʪʘʨʜʳש ʰʳסʘʨʳʥʜʳʣʘʨʳʥ ʦʨʪʘ ʝʩʝʧʧʝʥ 15-30% - סʘ ʘʟʘʡʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɸʣʳʥסʘʥ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʜʝʨʝʢʪʝʨ, ᴅʜʝʪʪʝ, ʙײʨʳʥ ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨʜʽש 

ʥᴅʪʠʞʝʣʝʨʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ, ʙʽʨʘץ ᴅʨ ʪװʨʣʽ ץʦʩʧʘʣʘʨʜʳש ɯɾפ ʞײʤʳʩʳʥʘ ᴅʩʝʨʽʥ ʪʝʨʝשʽʨʝʢ 

ʙʘסʘʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʙʽʨץʘʪʘʨ ʥʘץʪʳʣʘʫʣʘʨסʘ ʠʝ. 

 

 ʦʨʳʪʳʥʜʳפ

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ᴅʨ ʪװʨʣʽ ץʦʩʧʘʣʘʨʜʳ ץʦʣʜʘʥʫ ʵʥʝʨʛʝʪʠʢʘʣʳץ, ʵʢʦʥʦʤʠʢʘʣʳץ ʞᴅʥʝ 

ʵʢʦʣʦʛʠʷʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʜʳ ץʦʩʘ ʘʣסʘʥʜʘ, ɯɾפ ʧʘʡʜʘʣʘʥʫ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ʢʝʰʝʥʜʽ ᴅʩʝʨ 

ʝʪʝʪʽʥʜʽʛʽ ʘʥʳץʪʘʣʜʳ. 

 ʞʘʥʫ ʧʨʦʮʝʩʪʝʨʽʥ שʦʩʧʘʩʳʥʳץ ʦʣʜʘʥʫ ʦʪʳʥץ ʦʩʧʘʣʘʨʜʳץ ʨʘʤʳʥʜʘ ʦʪʪʝʛʽ ʙʘʨײפ

ʢװʰʝʡʪʫʛʝ r ʧʘʣ ʝʪʝʪʽʥʽ ɻץ ʢʩʧʝʨʠʤʝʥʪʘʣʜʳ ʪװʨʜʝ ʨʘʩʪʘʣʜʳ, ʙײʣ ץʦʟסʘʣʪץʳʰʪʳש ʪʠʽʤʜʽ ץʫʘʪʳʥ 

 ʘ ʜʝʡʽʥ ʪᴇʤʝʥʜʝʪʫʛʝס - ʳʥʳʥ 5,2%סʤʝʥʰʽʢʪʽ ʰʳ שʘ ʞᴅʥʝ ʦʪʳʥʥʳסʘ ʜʝʡʽʥ ʘʨʪʪʳʨʫס - 3,7%

ᴅʢʝʣʝʜʽ. ɹײʣ ʞʘסʜʘʡʜʘ ʢᴇʤʽʨʪʝʛʽ ʦʢʩʠʜʽ ʤʝʥ ʢᴇʤʽʨʩʫʪʝʢʪʝʨ ʰʳסʘʨʳʥʜʳʣʘʨʳʥʳש ʘʡʪʘʨʣʳץʪʘʡ 

ʪᴇʤʝʥʜʝʫʽ ʙʘʡץʘʣʘʜʳ, ʙʽʨʘץ ʞʘʥʫ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʳש ʞʦסʘʨʳʣʘʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʘʟʦʪ 

ʦʢʩʠʜʪʝʨʽ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥʳץ שʘʣʳʧʪʳ ᴇʩʫʽ ʙʘʡץʘʣʘʜʳ. 

ʆʨʛʘʥʠʢʘʣʳץ ʤʝʪʘʣʣ ץʦʩʧʘʣʘʨʳ CO h ʳסʘʨʳʥʜʳʣʘʨʳʥ 29,3% - סʘ, HC-ʜ ̔22,5% - סʘ ʞᴅʥʝ 

NOx-ʪʳ 11,8% - סʘ ʜʝʡʽʥ ʪᴇʤʝʥʜʝʪʫ ʘʨץʳʣʳ ʝש ʘʡץʳʥ ʵʢʦʣʦʛʠʷʣʳץ ᴅʩʝʨʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥʽ 

ʘʥʳץʪʘʣʜʳ. ɹײʣ ʥᴅʪʠʞʝ ץʦʩʧʘʣʘʨʜʳש ʪʦʪʳסʫ ʧʨʦʮʝʩʪʝʨʽʥʝ ʢʘʪʘʣʠʪʠʢʘʣʳץ ᴅʩʝʨʽʥ ʞᴅʥʝ 

ʦʪʳʥʥʳש ʪʦʣʳץ ʞʘʥʫʳʥ ʢᴇʨʩʝʪʝʜʽ. 

 שʳʥʜʘʨʜʳסʰʳ ץʳ ʤʝʭʘʥʠʢʘʣʳסʳʰʪʘץʘʣʪסʦʟץ ʦʣʜʘʥʫץ ʦʩʧʘʣʘʨʜʳץ ʘʨʩʳץ ʡʢʝʣʽʩʢʝת

ʪᴇʤʝʥʜʝʫʽʥʝ, װʡʢʝʣʽʩ ʢʦʵʬʬʠʮʠʝʥʪʽʥʽס - 8-10% שʘ ʪᴇʤʝʥʜʝʫʽʥʝ ʞᴅʥʝ ʪʦʟʫ ץʘʨץʳʥʜʳʣʳסʳʥʳש 

 שʘʶʳʥʘ ʞᴅʥʝ ʦʥʳסʣײ שʳʰ ʨʝʩʫʨʩʳʥʳץʘʣʪסʦʟץ ʣײʘ ʪᴇʤʝʥʜʝʫʽʥʝ ᴅʢʝʣʝʪʽʥʽ ʢᴇʨʩʝʪʽʣʛʝʥ, ʙס - 12%

ʩʝʥʽʤʜʽʣʽʛʽʥʽש ʘʨʪʫʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ. 

ʅᴅʪʠʞʝʣʝʨʜʽ ʢʝʰʝʥʜʽ ʪʘʣʜʘʫ ץʦʩʧʘʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʢʦʥʩʪʨʫʢʪʠʚʪʽ ᴇʟʛʝʨʽʩʪʝʨ 

ʝʥʛʽʟʙʝʩʪʝʥ ɯɾפ ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʳש ʪʠʽʤʜʽ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽ ᴅʜʽʩʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ ʜʝʛʝʥ ץʦʨʳʪʳʥʜʳ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. פʦʩʧʘʥʳש ʪװʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ץʫʘʪʪʳש 

 שʘʥ ʛʘʟʜʘʨʜʳסʘ ʜʝʡʽʥ ʪᴇʤʝʥʜʝʪʫʛʝ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʳʣס - ʳʥʳʥ 5%סʘ ʘʨʪʫʳʥʘ, ʦʪʳʥ ʰʳס - 2-5%

ʫʳʪʪʳʣʳסʳʥ 30% - סʘ ʜʝʡʽʥ ʪᴇʤʝʥʜʝʪʫʛʝ ץʦʣ ʞʝʪʢʽʟʽʣʝʜʽ. 

ɾײʤʳʩʪʳס שʳʣʳʤʠ ʞʘשʘʣʳסʳ ᴅʨʪװʨʣʽ ץʦʩʧʘʣʘʨʜʳש ʪװʨʣʝʨʽʥʽש ʵʢʩʧʝʨʠʤʝʥʪʪʽש 

ʙʽʨʳסשʘʡ ʞʘסʜʘʡʳʥʜʘ ץʦʟסʘʣʪץʳʰʪʳש ʞײʤʳʩ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ʞʠʳʥʪʳסʳʥʘ ᴅʩʝʨʽʥ ʢʝʰʝʥʜʽ 

ʙʘסʘʣʘʫʜʘʥ ʪײʨʘʜʳ, ʙײʣ ʦʣʘʨʜʳש ʩʘʣʳʩʪʳʨʤʘʣʳ ʪʠʽʤʜʽʣʽʛʽʥ ʘʥʳץʪʘʫסʘ ʞᴅʥʝ ץʦʩʧʘʣʘʨʜʳש 
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 ʘסʳ ʙʘʡʣʘʥʳʩʪʳ ʦʨʥʘʪʫסᴇʟʛʝʨʫʽ ʘʨʘʩʳʥʜʘ שʤʳʩ ʧʨʦʮʝʩʪʝʨʽʥʽײʳ ʞסʳʰʪʘץʘʣʪסʦʟץ ʨʘʤʳ ʤʝʥײץ

ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. 

ɿʝʨʪʪʝʫʜʽש ʧʨʘʢʪʠʢʘʣʳץ ʤʘשʳʟʜʳʣʳסʳ ʦʪʳʥ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ, ʟʠʷʥʜʳ 

ʰʳסʘʨʳʥʜʳʣʘʨʜʳ ʘʟʘʡʪʫ ʞᴅʥʝ ץʦʟסʘʣʪץʳʰʪʘʨʜʳש ʨʝʩʫʨʩʳʥ ײʣסʘʡʪʫ װʰʽʥ ʘʚʪʦʢᴇʣʽʢ 

ʩʘʣʘʩʳʥʜʘ ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨʜʽ ץʦʣʜʘʥʫ ʤװʤʢʽʥʜʽʛʽʤʝʥ ʘʥʳץʪʘʣʘʜʳ. ʅᴅʪʠʞʝʣʝʨ ʂᴇʣʽʢ 

 ʪʠʽʤʜʽʣʽʛʽʥ פɯɾ ץʩʳʥʳʩʪʘʨʜʳ ᴅʟʽʨʣʝʫ ʢʝʟʽʥʜʝ, ʩʦʥʜʘʡ-ʘײ ʨʘʣʜʘʨʳʥ ʧʘʡʜʘʣʘʥʫ ʙʦʡʳʥʰʘײץ

ʘʨʪʪʳʨʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʦʜʘʥ ᴅʨʽ ʞʝʪʽʣʜʽʨʫ ʢʝʟʽʥʜʝ ʧʘʡʜʘʣʘʥʳʣʫʳ ʤװʤʢʽʥ. 

ᴄʨʽ ץʘʨʘʡסʳ ʟʝʨʪʪʝʫʣʝʨʜʽש ʙʦʣʘʰʘסʳ ץʦʩʧʘʣʘʨʜʳץ שʦʟסʘʣʪץʳʰ ʨʝʩʫʨʩʳʥʘ ײʟʘץ 

ʤʝʨʟʽʤʜʽ ᴅʩʝʨʽʥ ʟʝʨʪʪʝʫʤʝʥ, ʦʣʘʨʜʳײץ שʨʘʤʳ ʤʝʥ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥ ʦשʪʘʡʣʘʥʜʳʨʫʤʝʥ, 

ʩʦʥʜʘʡ-ʘץ ʩʠʥʝʨʛʝʪʠʢʘʣʳץ ᴅʩʝʨʽ ʙʘʨ ʘʨʘʣʘʩ ץʦʩʧʘʣʘʨʜʳ ᴅʟʽʨʣʝʫʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. 
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ᴄʆɾ 621.43 

 

E-COMMERCE  ɼɸʄʋʓ ɾᴄʅɽ ʃʆɻʀʉʊʀʂɸɼɸנʓ ʄɸʈʂɽʊʀʅɻʊɯר 

ʊʈɸʅʉʌʆʈʄɸʎʀʗʉʓ 

 

ɹʘʢʪʳʙʘʝʚʘ ʐ.ʂ. 

 

çʄ. ʊʳʥʳʰʙʘʝʚ ʘʪʳʥʜʘסʳ ɸץʪʘʫ ALT  ʢᴇʣʽʢ ʢʦʣʣʝʜʞʽè ɾʐʉ 

 

ɸשʜʘʪʧʘ. פʘʟʽʨʛʽ ʮʠʬʨʣʳץ ʵʢʦʥʦʤʠʢʘ ʞʘסʜʘʡʳʥʜʘ ʵʣʝʢʪʨʦʥʜʳץ ʢʦʤʤʝʨʮʠʷ (e-

commerce) ץʘʨץʳʥʜʳ ʜʘʤʳʧ, ʜᴅʩʪװʨʣʽ ʩʘʫʜʘ ʤʝʥ ʣʦʛʠʩʪʠʢʘ ʞװʡʝʣʝʨʽʥ ʪװʙʝʛʝʡʣʽ ᴇʟʛʝʨʪʫʜʝ. 

ɹײʣ ʤʘץʘʣʘʜʘ e-commerce-ʪʽש ʜʘʤʫ װʨʜʽʩʪʝʨʽ, ʦʥʳש ʣʦʛʠʩʪʠʢʘ ʩʘʣʘʩʳʥʘ ʪʠʛʽʟʝʪʽʥ ᴅʩʝʨʽ ʞᴅʥʝ 

ʤʘʨʢʝʪʠʥʛʪʽʢ ʩʪʨʘʪʝʛʠʷʣʘʨʜʳש ʪʨʘʥʩʬʦʨʤʘʮʠʷʩʳ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ 

ʪײʪʳʥʫʰʳʣʘʨʜʳש ʤʽʥʝʟ-ײץʣץʳʥʳש ᴇʟʛʝʨʫʽ, ʞʝʪʢʽʟʫ ʪʽʟʙʝʛʽʥʽש ʮʠʬʨʣʘʥʫʳ, ʩʦסשʳ ʤʠʣʴ 

ʣʦʛʠʩʪʠʢʘʩʳʥʳש ʤʘשʳʟʳ ʞᴅʥʝ ʜʝʨʝʢʪʝʨʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ʤʘʨʢʝʪʠʥʛʪʽש ʨᴇʣʽ ʪʘʣʜʘʥʘʜʳ. ʉʦʥʳʤʝʥ 

 שʧʣʘʪʬʦʨʤʘʣʘʨʜʳ ץʩʳʥʳʩʪʘʨ ʞᴅʥʝ ʮʠʬʨʣʳײ ʘʪʘʨ, ʦʤʥʠʢʘʥʘʣʜʳ ʤʘʨʢʝʪʠʥʛ, ʞʝʢʝʣʝʥʜʽʨʽʣʛʝʥץ

ʳץʧʘʣʳʥʘ ʝʨʝʢʰʝ ʥʘʟʘʨ ʘʫʜʘʨʳʣʘʜʳ. ʅᴅʪʠʞʝʩʽʥʜʝ, e-commerce ʞʘסʜʘʡʳʥʜʘ ʣʦʛʠʩʪʠʢʘ ʤʝʥ 

ʤʘʨʢʝʪʠʥʛʪʽש ʠʥʪʝʛʨʘʮʠʷʩʳ ʢʦʤʧʘʥʠʷʣʘʨʜʳש ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʳש ʥʝʛʽʟʛʽ 

ʬʘʢʪʦʨʳ ʝʢʝʥʜʽʛʽ ʘʥʳץʪʘʣʘʜʳ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ. ʕʣʝʢʪʨʦʥʜʳץ ʢʦʤʤʝʨʮʠʷ, e-commerce, ʣʦʛʠʩʪʠʢʘ, ʤʘʨʢʝʪʠʥʛ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷʩʳ, ʮʠʬʨʣʘʥʜʳʨʫ, ʞʝʪʢʽʟʫ ʪʽʟʙʝʛʽ, ʩʦסשʳ ʤʠʣʴ, ʦʤʥʠʢʘʥʘʣʜʳ ʤʘʨʢʝʪʠʥʛ, 

ʪײʪʳʥʫʰʳ ʤʽʥʝʟ-ײץʣץʳ, ʜʝʨʝʢʪʝʨʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ʤʘʨʢʝʪʠʥʛ 

 

ʉʦסשʳ ʞʳʣʜʘʨʳ ʵʣʝʢʪʨʦʥʜʳץ ʢʦʤʤʝʨʮʠʷ ᴅʣʝʤʜʽʢ ʵʢʦʥʦʤʠʢʘʥʳש ʤʘשʳʟʜʳ ײץʨʘʤʜʘʩ 

ʙᴇʣʽʛʽʥʝ ʘʡʥʘʣʜʳ. ʀʥʪʝʨʥʝʪ ʧʝʥ ʤʦʙʠʣʴʜʽ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʜʘʤʫʳ ʪײʪʳʥʫʰʳʣʘʨסʘ ʪʘʫʘʨʣʘʨ 

ʤʝʥ ץʳʟʤʝʪʪʝʨʜʽ ʦʥʣʘʡʥ ʨʝʞʠʤʜʝ ʩʘʪʳʧ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. ɹײʣ ᴇʟʛʝʨʽʩʪʝʨ ʣʦʛʠʩʪʠʢʘ 

ʩʘʣʘʩʳʥʘ ʞʘשʘ ʪʘʣʘʧʪʘʨ ץʦʡʳʧ, ʤʘʨʢʝʪʠʥʛʪʽʢ ʩʪʨʘʪʝʛʠʷʣʘʨʜʳץ שʘʡʪʘ ץʘʨʘʣʫʳʥʘ ʩʝʙʝʧ ʙʦʣʜʳ. 

COVID-19 ʧʘʥʜʝʤʠʷʩʳʥʳש ᴅʣʝʫʤʝʪʪʽʢ-ʵʢʦʥʦʤʠʢʘʣʳץ ʩʘʣʜʘʨʳ ʙװʢʽʣ ᴇʨʢʝʥʠʝʪʪʽ ᴅʣʝʤʜʝ 

ʙʽʨʜʝʥ ʙʽʨʥʝʰʝ ʙʘסʳʪʪʘ ʵʣʝʢʪʨʦʥʜʳץ ʢʦʤʤʝʨʮʠʷʥʳש ʞʝʜʝʣ ʜʘʤʫʳʥʘ ʩʝʨʧʽʥ ʙʝʨʜʽ. ʄʘץʘʣʘʜʘ 

 ᴇʥʜʽʨʫʰʽʣʝʨ ʤʝʥ ʩʘʪʫʰʳʣʘʨʜʳ ʙᴅʩʝʢʝʣʝʩʪʽʢ ץʩʪʘʥʜʳץʘʟʘפ ᴇʟʝʢʪʽʣʽʛʽ שʘʥ ʟʝʨʪʪʝʫʜʽסʩʳʥʳʣײ

ʦʨʪʘ ʤʝʥ ʪײʪʳʥʫ ʥʘʨʳסʳʥʳש ᴇʟʛʝʨʽʩʪʝʨʽʥʝ ʫʘץʪʳʣʳ ʙʝʡʽʤʜʝʫ ץʘʞʝʪʪʽʣʽʛʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ. ʆʥʳש 

ʤʘץʩʘʪʳ - ʵʣʝʢʪʨʦʥʜʳץ ʢʦʤʤʝʨʮʠʷʜʘסʳ ʘסʳʤʜʘסʳ װʨʜʽʩʪʝʨʜʽ ʩʠʧʘʪʪʘʫ ʞᴅʥʝ ץʘʟʽʨʛʽ ʞᴅʥʝ 

ʙʦʣʘʰʘץ ʪᴅʫʝʢʝʣʜʝʨʜʽ ʪʘʣʜʘʫʜʳ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʦʥʳ ʰʘʨʫʘʰʳʣʳץ ʞװʨʛʽʟʫʰʽ ʩʫʙʲʝʢʪʽʣʝʨ 

ʜʝשʛʝʡʽʥʜʝ ײʡʳʤʜʘʩʪʳʨʫ ʤʝʥ ʞװʨʛʽʟʫʜʽש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʞᴇʥʽʥʜʝ ײʩʳʥʳʤʜʘʨ ᴅʟʽʨʣʝʫ. ᴆʟ 

 ץʥʘʨʳ ץʤʪʳʣʘʪʳʥ ʵʣʝʢʪʨʦʥʜʳײ (ʘסʩʘʨʪʫץʘʣʜʳʤʝʥ, ʞʘ שʞᴅʥʝ, ʝ) ʘסʪʘʫץʩʪʘʥʳʤʜʘʨʳʥ ʩʘײ

ʩʫʙʲʝʢʪʽʣʝʨʽ װʰʽʥ ʙʘסʜʘʨ ʨʝʪʽʥʜʝ ʵʣʝʢʪʨʦʥʜʳץ ʢʦʤʤʝʨʮʠʷ ʩʘʣʘʩʳʥʜʘסʳ ʤʳʥʘʜʘʡ ʟʘʤʘʥʘʫʠ 

 ʳסʢʦʤʤʝʨʮʠʷ ʥʘʨʳ ץʵʣʝʢʪʨʦʥʜʳ ץʩʪʘʥʜʳץʘʟʘפ ʨʜʽʩʪʝʨʜʽ ʢʝʣʪʽʨʝʤʽʥ: ᴅʣʝʤʜʽʢ ʞᴅʥʝװ

ʘʡʥʘʣʳʤʳʥʳץ שʘʨץʳʥʜʳ ᴇʩʫʽ, D2C ʩʘʪʫסʘ (ʪײʪʳʥʫʰʳסʘ ʪʽʢʝʣʝʡ ʩʘʪʫ) ʘʨʪʳץʰʳʣʳץʧʝʥ ʢᴇʰʫ, 

 ʝʡʪʫ, ʢʣʠʝʥʪʪʽʢ ʜʝʨʝʢʪʝʨשʤʢʽʥʜʽʢʪʝʨʽʥ ʢʝװʫ ʤסʘ ʢʝʜʝʨʛʽʩʽʟ ʰʳץץʳʣʳ ʥʘʨʳץʩʳʥʳʩʪʘʨ ʘʨײ

ʧʣʘʪʬʦʨʤʘʣʘʨʳʥ ʝʥʛʽʟʫ, ʙʘʟʘʨʧʣʝʡʩʪʝʨʜʽש ᴇʩʽʧ ʢʝʣʝ ʞʘʪץʘʥ ʪʘʥʳʤʘʣʜʳסʳ, ʩʘʪʳʧ ʘʣʫʣʘʨʜʳש 

ʪʝʭʥʦʣʦʛʠʷʣʳץ ʦʤʥʠʢʘʥʘʣʴʜʳץ ʪᴅʞʽʨʠʙʝʩʽʥ ײʩʳʥʫ, çʜʘʫʳʩʪʳץ ʩʘʪʳʧ ʘʣʫʣʘʨʜʳè ʜʘʤʳʪʫ, 
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ʩʘʪʳʧ ʘʣʫʣʘʨʜʳש ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫ ʞᴅʥʝ ʞʘשʘ ᴇʥʽʤʜʝʨʜʽ ᴅʟʽʨʣʝʫ ʤʘץʩʘʪʳʥʜʘ ʣʦʛʠʩʪʠʢʘʥʳ 

ʦשʪʘʡʣʘʥʜʳʨʫ. 

ʄʘשʳʟʜʳ ᴇʟʛʝʨʽʩʪʝʨʜʽץ שʘʪʘʨʳʥʜʘ ʦʥʣʘʡʥ ʩʘʪʳʧ ʘʣʫסʘ ʢᴇʰʫ ʞᴅʥʝ e-commerce 

 ʳ ʤʝʥסʘʨʪʫʳ, ᴅʩʽʨʝʩʝ ʞʝʪʢʽʟʫ ʞʳʣʜʘʤʜʳ שʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨʜʳץ ʩʘʧʘʩʳʥʘ שʳʟʤʝʪʪʝʨʽʥʽץ

ʮʠʬʨʣʳץ ʪᴇʣʝʤ ʞװʡʝʣʝʨʽʥʽץ שʦʣʘʡʣʳʣʳסʳ ʝʨʝʢʰʝ ʦʨʳʥ ʘʣʘʜʳ. ᴄʣʝʤʜʽʢ ʥʘʨʳץ 

ʢᴇʰʙʘʩʰʳʣʘʨʳ ʘʥʳץʪʘʣʳʧ, ʋʢʨʘʠʥʘʥʳש ʧʦʟʠʮʠʷʩʳ ʭʘʣʳץʘʨʘʣʳץ ʮʠʬʨʣʘʥʜʳʨʫ װʨʜʽʩʪʝʨʽʤʝʥ 

ʩʘʣʳʩʪʳʨʳʣʳʧ ʙʘסʘʣʘʥʜʳ. פʘʟʘץʩʪʘʥʜʘסʳ e-commerce ʥʘʨʳסʳʥʳש ʜʘʤʫ ʟʘשʜʳʣʳץʪʘʨʳ ʢʝʣʝʩʽ 

ʙʘסʳʪʪʘʨ ʙʦʡʳʥʰʘ ʞʘᴃʘʥʜʳװ ץʨʜʽʩʪʝʨʤʝʥ ʩʘʣʳʩʪʳʨʳʣʘ ʦʪʳʨʳʧ ʪʘʣʜʘʥʜʳ: 

1. ʥʘʨʳץʪʳש ʞʘʣʧʳ ʞʘסʜʘʡʳ; 

2. ʪʘʫʘʨ ʘʩʩʦʨʪʠʤʝʥʪʽʥʽש ʢʝשʜʽʛʽ; 

 ;ʦʣʜʘʥʳʣʘʪʳʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨץ .3

4. ʤʘʨʢʝʪʠʥʛʪʽʢ ̔ ʣʛʝʨʽʣʝʪʫ ײץʨʘʣʜʘʨʳ; 

5. ᴅʣʝʫʤʝʪʪʽʢ ʢʦʤʤʝʨʮʠʷ; 

6. ʤʦʙʠʣʴʜʽ ʢʦʤʤʝʨʮʠʷ; 

7. ʢʠʙʝʨץʘʫʽʧʩʽʟʜʽʢ ʞᴅʥʝ ʩʝʥʽʤ; 

8. ʙʘʨ ץʠʳʥʜʳץʪʘʨ. 

ʊײʪʳʥʫʰʳʣʳץ ʪʨʝʥʜʪʝʨʜʽש ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʥʘץʪʳʣʘʥʳʧ, ʮʠʬʨʣʳץ ʵʢʦʥʦʤʠʢʘ 

ʞʘסʜʘʡʳʥʜʘ ʙᴇʣʰʝʢ ʥʘʨʳץʪʘסʳ e-commerce ײץʨʘʣʜʘʨʳʥ ʞʝʪʽʣʜʽʨʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ײʩʳʥʳʩʪʘʨ 

ᴅʟʽʨʣʝʫʛʝ ʥʝʛʽʟ ʙʦʣʜʳ. 

E-commerce ʥʘʨʳסʳ ʞʳʣ ʩʘʡʳʥ ʪײʨʘץʪʳ ᴇʩʽʧ ʢʝʣʝʜʽ. ʆʥʳש ʜʘʤʫʳʥʘ ʢʝʣʝʩʽ ʬʘʢʪʦʨʣʘʨ 

ᴅʩʝʨ ʝʪʝʜʽ: 

¶ ʠʥʪʝʨʥʝʪʢʝ ץʦʣʞʝʪʽʤʜʽʣʽʢʪʽש ʘʨʪʫʳ; 

¶ ʤʦʙʠʣʴʜʽ ײץʨʳʣסʳʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʜʝשʛʝʡʽʥʽש ᴇʩʫʽ; 

¶ ʮʠʬʨʣʳץ ʪᴇʣʝʤ ʞװʡʝʣʝʨʽʥʽש ʜʘʤʫʳ; 

¶ ʪײʪʳʥʫʰʳʣʘʨʜʳש ʫʘץʳʪ װʥʝʤʜʝʫʛʝ ʜʝʛʝʥ ײʤʪʳʣʳʩʳ. 

COVID-19 ʧʘʥʜʝʤʠʷʩʳ ɻ ʣʝʢʪʨʦʥʜʳץ ʢʦʤʤʝʨʮʠʷʥʳש ʜʘʤʫʳʥ ʞʝʜʝʣʜʝʪʽʧ, ʦʥʣʘʡʥ ʩʘʪʳʧ 

ʘʣʫʜʳ ʢװʥʜʝʣʽʢʪʽ ᴇʤʽʨʜʽש ʘʞʳʨʘʤʘʩ ʙᴇʣʽʛʽʥʝ ʘʡʥʘʣʜʳʨʜʳ. 

E-commerce ʜʘʤʫʳ ʣʦʛʠʩʪʠʢʘ ʩʘʣʘʩʳʥʘ ʪװʙʝʛʝʡʣʽ ᴇʟʛʝʨʽʩʪʝʨ ʝʥʛʽʟʜʽ. ɹײʨʳʥ ʣʦʛʠʩʪʠʢʘ ʪʝʢ 

ʞʝʪʢʽʟʫ ץʳʟʤʝʪʽʤʝʥ ʰʝʢʪʝʣʩʝ, ץʘʟʽʨʛʽ ʪʘשʜʘ ʦʣ ʤʘʨʢʝʪʠʥʛʪʽש ʤʘשʳʟʜʳ ʵʣʝʤʝʥʪʽʥʝ ʘʡʥʘʣʜʳ. 

ʅʝʛʽʟʛʽ ᴇʟʛʝʨʽʩʪʝʨ: 

¶ ʉʦסשʳ ʤʠʣʴ ʣʦʛʠʩʪʠʢʘʩʳʥʳש ʤʘשʳʟʳʥʳש ʘʨʪʫʳ ï ʪײʪʳʥʫʰʳסʘ ʪʘʫʘʨʜʳ ʞʳʣʜʘʤ ʞᴅʥʝ 

ʳסשʘʡʣʳ ʞʝʪʢʽʟʫ ʙᴅʩʝʢʝʣʝʩʪʽʢ ʘʨʪʳץʰʳʣʳץ ʙʝʨʝʜʽ. 

¶ ɾʝʢʝʣʝʥʜʽʨʽʣʛʝʥ ʞʝʪʢʽʟʫ ץʳʟʤʝʪʪʝʨʽ ï ʢʣʠʝʥʪʪʽץ שʘʞʝʪʪʽʣʽʛʽʥʝ ʙʝʡʽʤʜʝʣʛʝʥ ʫʘץʳʪ ʧʝʥ 

ʦʨʳʥ. 

¶ ʆʤʥʠʢʘʥʘʣʜʳ ʩʪʨʘʪʝʛʠʷʣʘʨ ï ʦʥʣʘʡʥ ʞᴅʥʝ ʦʬʣʘʡʥ ʘʨʥʘʣʘʨʜʳ ʙʽʨʽʢʪʽʨʫ. 

 ʘʡʪʘʨʫץ ʘʡʣʳסשʰʽʥ ʳװ ʪʳʥʫʰʳʣʘʨײʜʘʤʫʳ ï ʪ שʡʝʩʽʥʽװʘʡʪʘʨʫ (reverse logistics) ʞפ ¶

ʰʘʨʪʪʘʨʳ. 

ʆʜʘʥ ᴅʨʽ ʮʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʵʣʝʢʪʨʦʥʜʳץ ʢʦʤʤʝʨʮʠʷʥʳ ʢʝשʝʡʪʫʛʝ ᴅʢʝʣʝʜʽ ʞᴅʥʝ 

ʥʘʨʳץץʘ ץʘʪʳʩʫʰʳʣʘʨסʘ ʦʥʳש ʜʘʤʫʳʥʳש ʢʝʣʝʩʽ װʨʜʽʩʪʝʨʽʥʝ ʤװʣʜʝʤ ʞʘשʘ ʪʠʽʤʜʽʣʽʢ ʜʝשʛʝʡʽʥʝ 

 .ʤʢʽʥʜʽʢ ʙʝʨʝʜʽ ʜʝʧ ʙʦʣʞʘʥʫʜʘװʦʣ ʞʝʪʢʽʟʫʛʝ ʤץ

 ʪʘʡʣʘʥʜʳʨʫשʳʟʤʝʪʽʥʝʥ ʞʝʪʢʽʟʽʣʽʤ ʪʽʟʙʝʢʪʝʨʽʥ ʦץ שʳ ʢʦʤʧʘʥʠʷʣʘʨʜʳסʘʟʽʨʛʽ ʟʘʤʘʥפ

ʤʘץʩʘʪʳʥʜʘ ʠʥʥʦʚʘʮʠʷʣʘʨסʘ, ᴅʩʽʨʝʩʝ ʣʦʛʠʩʪʠʢʘ ʩʠʷץʪʳ ʩʝʨʧʽʥʜʽ ʩʘʣʘסʘ ʙʝʣʩʝʥʜʽ 

ʠʥʚʝʩʪʠʮʠʷʣʘʨ װʨʜʽʩʽʥ ʘʥʳץʪʘʜʳ. ʐʝʪʝʣʜʽʢ ʪᴅʞʽʨʠʙʝʥʽ ʪʘʣʜʘʫ ʥʝʛʽʟʽʥʜʝ ʢᴇʣʽʢ-ʪʘʨʘʪʫ 

ʞװʡʝʩʽʥʜʝ ʠʥʥʦʚʘʮʠʷʣʳץ ʰʘʨʘʣʘʨסʘ ʞװʡʝʣʽ ʪᴅʩʽʣ ʞʘʩʘʫ ץʘʞʝʪʪʽʛʽ ʜᴅʣʝʣʜʝʥʝʜʽ. ʃʦʛʠʩʪʠʢʘʣʳץ 

ʧʨʦʮʝʩʪʝʨʜʽש ʩʝʨʧʽʥʜʽʣʽʛʽ ʢᴅʩʽʧʦʨʳʥʜʘʨʜʳ ʙʘץʳʣʘʫ ʞᴅʥʝ ʙʦʣʞʘʫ ʧʨʦʮʝʩʽʥ ץʠʳʥʜʘʪʘʜʳ. 

ɾʘᴃʘʥʜʳץ ʣʦʛʠʩʪʠʢʘʣʳץ ץʦסʘʤʜʘʩʪʳװ ץʰʽʥ ʥʝʛʽʟʛʽ ײץʨʘʣʜʳ װʥʝʤʽ ʞʘʨʠʷʣʘʡʪʳʥ DHL 

ʣʦʛʠʩʪʠʢʘʣʳץ ʪʨʝʥʜʽ ץʦסʘʤʥʳש, ʙʠʟʥʝʩʪʽש ʞᴅʥʝ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʜʘʤʫʳʥ ʢᴇʨʩʝʪʝʪʽʥ 

ʣʦʛʠʩʪʠʢʘʣʳץ ʪʨʝʥʜʪʝʨʜʽש ʨʘʜʘʨʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɽʢʽ ʥʝʛʽʟʛʽ ʪʨʝʥʜ ʪʘʣʜʘʥʘʜʳ: 1) ᴅʣʝʫʤʝʪʪʽʢ-ʽʩʢʝʨʣʽʢ ʞᴅʥʝ 2) ʪʝʭʥʦʣʦʛʠʷʣʳץ. ɹײʣ 

ʧʨʦʙʣʝʤʘʥʳ ʰʝʰʫ װʰʽʥ ʮʠʬʨʣʘʥʜʳʨʫ ʧʨʦʮʝʩʽ ʞᴅʥʝ ʢʦʤʧʘʥʠʷʣʘʨʜʳש ʵʣʝʢʪʨʦʥʜʳץ ʢʦʤʤʝʨʮʠʷ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʳש ʢᴇʤʝʛʽʤʝʥ ʦʥʣʘʡʥ ʞײʤʳʩ ʽʩʪʝʫʛʝ ʜʘʡʳʥʜʳסʳ ײʩʳʥʳʣʜʳ. ɹʠʟʥʝʩʢʝ 

ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽ ʞᴅʥʝ ʪʠʽʤʜʽ ʙʦʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʟʘʤʘʥʘʫʠ ʠʥʥʦʚʘʮʠʷʣʳץ ʙʠʟʥʝʩ- 
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ʤʦʜʝʣʴʜʝʨʜʽש ʝʢʽ ʢʦʤʧʦʥʝʥʪʽ ʪʘʣʜʘʥʘʜʳ: ʙʽʨʣʝʩʢʝʥ ʪײʪʳʥʫ ʵʢʦʥʦʤʠʢʘʩʳ ʞᴅʥʝ ʣʦʛʠʩʪʠʢʘʣʳץ 

 ץʳ ʥʝʛʽʟʛʽ ʨʝʩʫʨʩʪʘʨ ʤʘʪʝʨʠʘʣʜʳסʳ ʤʘʨʢʝʪʧʣʝʡʩ. ʃʦʛʠʩʪʠʢʘʜʘסʳʥʜʘסʳʟʤʝʪʪʝʨ ʥʘʨʳץ

ʘʢʪʠʚʪʝʨ (ᴅʩʽʨʝʩʝ ץʦʡʤʘʣʘʨ ʤʝʥ ʢᴇʣʽʢ), ʞײʤʳʩ ʢװʰʽ ʤʝʥ ʫʘץʳʪ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

 ʦʡʤʘʣʘʨʜʳ ʪʝʟ ʽʟʜʝʫʛʝ ʞᴅʥʝץ ʘʥסʨʣʝʨʽʥʝ ʘʨʥʘʣװʨʣʽ ᴇʥʽʤ ʪװʳʥʜʘ ᴅʨʪסʩʪʘʥ ʥʘʨʳץʘʟʘפ

 ʦʡʤʘʥʳ ʽʟʜʝʫ - ʤʳʥʘʜʘʡ ʩʝʙʝʧʪʝʨ ʙʦʡʳʥʰʘפ .ץʨʘʣʜʘʨ ʞʦײץ ʘʥסʘ ʘʨʥʘʣסʘ ʘʣʫסʘʫʽʧʩʽʟ ʞʘʣץ

ʢװʨʜʝʣʽ ʞᴅʥʝ ײʟʘץ ʨᴅʩʽʤ: ʙʽʨ ʜʝʨʝʢʢᴇʟʜʝ ץʦʡʤʘʣʘʨʜʳש ʜʝʨʝʢץʦʨʳʥʳש ʙʦʣʤʘʫʳ ʞᴅʥʝ 

 ץʘʨʘʣʳץʨʜʝʣʽʣʽʛʽ (OLX.ua ʽʟʜʝʫ ʥʝʤʝʩʝ ʞʝʨʛʽʣʽʢʪʽ ʥʝʤʝʩʝ ʭʘʣʳװʦʡʤʘʣʘʨʜʳ ʩʘʣʳʩʪʳʨʫ ʢץ

ʙʨʦʢʝʨ ʘʨץʳʣʳ ʥʝʤʝʩʝ ʪʘʥʳʩʪʘʨʜʳײ שʩʳʥʳʩʳ ʙʦʡʳʥʰʘ), ʪʝʢʩʝʨʽʣʤʝʛʝʥ ʘʛʝʥʪʪʝʨʜʝʥ/ʤʝʥʰʽʢ 

ʠʝʣʝʨʽʥʝʥ ץʦʡʤʘʣʘʨʜʳ ʞʘʣʜʘʫ ʪᴅʫʝʢʝʣʜʝʨʽ, ץʦʡʤʘʣʘʨʜʳ ʽʨʽʢʪʝʫ ʞᴅʥʝ ʞʘʣʜʘʫ ʰʘʨʪʪʘʨʳʥ 

ʞʘʩʘʩʫ ʨᴅʩʽʤʽ, ʝש ʞʦסʘʨʳ ʢʝʟʝשʜʝʛʽ ץʦʡʤʘʣʘʨסʘ ץʘʞʝʪʪʽʣʽʢ ʞᴅʥʝ ʪ.ʙ. 

 ʢʦʤʧʘʥʠʷʣʘʨ ʪʘʫʘʨʣʘʨʜʳ ʤʘʨʰʨʫʪʪʘʫ (ʩʘʪʫ ץʳ ʟʘʤʘʥʘʫʠ ʣʦʛʠʩʪʠʢʘʣʳסʩʪʘʥʜʘץʘʟʘפ

ʥװʢʪʝʣʝʨʽʥʝ ʞʝʪʢʽʟʫ) ʞװʡʝʩʽʥ ʝʥʛʽʟʝ ʙʘʩʪʘסʘʥʳ ʞᴅʥʝ װʥʝʤʽ ץʘʪʝʣʝʨʛʝ ʪʘʧ ʙʦʣʳʧ ʦʪʳʨסʘʥʳ 

ʘʥʳץʪʘʣʜʳ, ʉʦʥʜʳץʪʘʥ ʮʠʬʨʣʘʥʜʳʨʫ װʜʝʨʽʩʽ ץʘʞʝʪ, ʅʘץʪʳ ʫʘץʳʪ ʨʝʞʠʤʽʥʜʝ ʘסʳʤʜʘסʳ 

ʞʝʪʢʽʟʽʣʽʤʜʝʨʜʽש ʤʦʥʠʪʦʨʠʥʛʽ ײʩʳʥʳʣʘʜʳ. ʐʝʪʝʣʜʽʢ ʩʪʘʨʪʘʧʪʘʨ װʰʽʥ פʘʟʘץʩʪʘʥʜʳץ ʥʘʨʳץ 

ʙװʛʽʥʜʝ ץʳʟʳסʫʰʳʣʳץ ʪʫʜʳʨʤʘʡʜʳ ʞᴅʥʝ ʦʣʘʨ ʢʘʩʪʦʤʠʟʘʮʠʷסʘ ʜʘʡʳʥ ʝʤʝʩ, ʥʝʤʝʩʝ 

ʢʘʩʪʦʤʠʟʘʮʠʷʣʘʫ ᴇʪʝ ץʳʤʙʘʪ ʙʦʣʘʜʳ, ʞᴅʥʝ ʣʦʛʠʩʪʠʢʘʣʳץ ʧʨʦʮʝʩʪʝʨʜʽ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫʜʳש 

ʙʘסʜʘʨʣʘʤʘʣʳץ ᴇʥʽʤʜʝʨʽʥʽש ʙʝʡʽʤʜʝʣʫʽʥʽש ʙʘʩʪʳ ʧʨʦʙʣʝʤʘʣʘʨʳ ʪʫʨʘʣʳ ʘץʧʘʨʘʪʪʳ ʘʣʜʳʥ ʘʣʘ 

ʩײʨʘʪʫ װʰʽʥ ʜʘʡʳʥ ʰʝʰʽʤʜʽ ʙʝʡʽʤʜʝʛʝʥʥʝʥ ʢʝʡʽʥ ץʦʣʜʘʫ ʤᴅʩʝʣʝʣʝʨʽʥ ʝʩʢʝʨʫ ץʘʞʝʪ. פʦʣʜʘʫ - 

ʙʦʣʘʰʘץʪʘ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ ʞʝʪʽʣʜʽʨʫʛʝ ʥʝʤʝʩʝ ʪװʨʣʝʥʜʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ 

ʞᴅʥʝ ʦסʘʥ ʪᴅʫʝʣʜʽ ʙʦʣʤʘʡʪʳʥ ʩʽʟʜʽש ʠʥʪʝʨʥʝʪ-ʧʨʦʚʘʡʜʝʨʽשʽʟʙʝʥ ʞײʤʳʩ ʽʩʪʝʫʜʽש ʤʘשʳʟʜʳ 

ʮʠʢʣʽ, ʩʦʥʜʳץʪʘʥ ʪʝʭʥʠʢʘʣʳײץ ץʞʘʪʪʘʤʘʥʳ ʜʝʨʝʫ ʩײʨʘʪʫ ץʘʞʝʪ. ʊʘʩʳʤʘʣʜʘʫ ʤʝʥ ʙᴇʣʫʜʽש 

ʣʦʛʠʩʪʠʢʘʣʳץ ʧʨʦʮʝʩʪʝʨʽʥ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫʜʳש ʤʘשʳʟʜʳʣʳסʳ ʜᴅʣʝʣʜʝʥʜʽ. 

ɾװʨʛʽʟʽʣʛʝʥ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ פʘʟʘץʩʪʘʥʜʘסʳ ʵʣʝʢʪʨʦʥʜʳץ ʢʦʤʤʝʨʮʠʷʥʳש ʜʘʤʫ 

ʞʦʣʳʥʜʘסʳ ʢʝʜʝʨʛʽʣʝʨʜʽ ʘʥʳץʪʘʜʳ. ʉʦʥʜʳץʪʘʥ ʵʣʝʢʪʨʦʥʜʳץ ʩʘʫʜʘʥʳש ʞײʤʳʩ ʽʩʪʝʫ ʪʝʪʽʛʽʥ 

ʞʝʪʽʣʜʽʨʫ װʰʽʥ ץʘʞʝʪʪʽ ʽʩ-ʰʘʨʘʣʘʨ ʤʝʥ ײʩʳʥʳʤʜʘʨ ʢʝʣʪʽʨʽʣʛʝʥ. ɽʣʜʽש ʽʰʢʽ ʜʝשʛʝʡʽʥʜʝʛʽ ʕʂ 

ʙʠʟʥʝʩʢʝ ʥʘʨʳץʪʘ ᴇʟʽʥʽש ʙʘʨ ʝʢʝʥʽʥ ʘʡʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʆʣ ʩʦʥʜʘʡ-ʘץ, ʵʢʦʥʦʤʠʢʘʣʳץ 

ʤʢʽʥʜʽʢʪʝʨʽʥ ʤʝʤʣʝʢʝʪʪʽʢ hװʳʟʤʝʪʽ ʤʝʥ ʤץ ʝʢʘʨʘʜʘʥ ʪʳʩ ʜʝשʛʝʡʜʝ ʢʝשʝʡʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʀʥʪʝʨʥʝʪʪʽש ʝʨʢʽʥ ᴇʨʽʩʪʝʫʽ ʤʝʥ ʳסשʘʡʣʳʣʳסʳ ʘʨץʘʩʳʥʜʘ ʢᴇʧʪʝʛʝʥ ʪײʪʳʥʫʰʳʣʘʨ ʠʥʪʝʨʥʝʪ-

ʜװʢʝʥʜʝʨʛʝ ʝʨʢʽʥ ʞװʛʽʥʝʜʽ, ʙײʣ ᴇʟ ʢʝʟʝʛʽʥʜʝ ᴅʣʝʤʥʽש ᴅʨʪװʨʣʽ ʝʣʜʝʨʽʥʜʝʛʽ ʬʠʟʠʢʘʣʳץ 

ʙᴅʩʝʢʝʣʝʩʪʝʨʽʤʝʥ ʦשʘʡ ʙᴅʩʝʢʝʣʝʩʝʜʽ. ɹװʛʽʥʛʽ ʪʘשʜʘ ʵʣʝʢʪʨʦʥʜʳץ ʢʦʤʤʝʨʮʠʷ ʢʝʟ-ʢʝʣʛʝʥ 

ʙʠʟʥʝʩʪʽש ʪᴅʫʝʣʩʽʟ ʞᴅʥʝ ʪʘʙʳʩʪʳ ʩʘʣʘʩʳ ʨʝʪʽʥʜʝ ץʘʙʳʣʜʘʥʘʜʳ ʞᴅʥʝ ᴇʟʛʝʨʽʩʪʝʨ ʤʝʥ ᴇʩʫʜʽש 

ʞʦסʘʨʳ ʪʨʝʥʜʽʥʝ ʠʝ. 

ʕʣʝʢʪʨʦʥʜʳץ ʢʦʤʤʝʨʮʠʷʥʳש ʜʘʤʫʳ ʣʦʛʠʩʪʠʢʘ ʤʝʥ ʤʘʨʢʝʪʠʥʛ ʩʘʣʘʣʘʨʳʥ ʪװʙʝʛʝʡʣʽ 

ᴇʟʛʝʨʪʪʽ. פʘʟʽʨʛʽ ʪʘשʜʘ ʙײʣ ʝʢʽ ʩʘʣʘ ʙʽʨ-ʙʽʨʽʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ ʞᴅʥʝ ʙʽʨʛʝ ʜʘʤʠʜʳ. 

ʂʦʤʧʘʥʠʷʣʘʨʜʳש ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽʣʽʛʽ ʦʣʘʨʜʳש ʞʝʪʢʽʟʫ ʪʠʽʤʜʽʣʽʛʽʥʝ, ʢʣʠʝʥʪʢʝ ʙʘסʳʪʪʘʣסʘʥ 

 .ʤʘʨʢʝʪʠʥʛʪʽ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ץʳʟʤʝʪʽʥʝ ʞᴅʥʝ ʮʠʬʨʣʳץ

ɹʦʣʘʰʘץʪʘ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ, װʣʢʝʥ ʜʝʨʝʢʪʝʨ (Big Data) ʞᴅʥʝ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ e-commerce ʜʘʤʫʳʥ ʞʘשʘ ʜʝשʛʝʡʛʝ ʢᴇʪʝʨʝʜʽ. 
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ɹʘʷʥʜʘʤʘʜʘ ɸץʪʘʫ ץʘʣʘʩʳʥʜʘסʳ ʤʫʚʠʥʛ ץʳʟʤʝʪʽʥ ʮʠʬʨʣʘʥʜʳʨʫ ʞᴅʥʝ ʣʦʛʠʩʪʠʢʘʣʳץ 

ʞװʡʝʥʽ ʞʝʪʽʣʜʽʨʫ ʤᴅʩʝʣʝʣʝʨʽ ץʘʨʘʩʪʳʨʳʣʘʜʳ. פʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ װʰʽʥ «Smart 

Moving Aktauè ʮʠʬʨʣʳץ ʧʣʘʪʬʦʨʤʘʩʳ ײʩʳʥʳʣʘʜʳ. ɾʦʙʘ ʤʘʨʰʨʫʪʪʘʨʜʳ ʦשʪʘʡʣʘʥʜʳʨʫסʘ, 

ʰʳסʳʥʜʘʨʜʳ ʘʟʘʡʪʫסʘ ʞᴅʥʝ ץʳʟʤʝʪ ʩʘʧʘʩʳʥ ʞʘץʩʘʨʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʣʦʛʠʩʪʠʢʘ, ʤʫʚʠʥʛ, ʮʠʬʨʣʘʥʜʳʨʫ, ʢᴇʣʽʢ ʞװʡʝʩʽ, ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘ, 

ʦשʪʘʡʣʘʥʜʳʨʫ 

 

ʂʽʨʽʩʧʝ. פʘʟʽʨʛʽ ʪʘשʜʘ ʫʨʙʘʥʠʟʘʮʠʷ װʜʝʨʽʩʽ ʤʝʥ ʭʘʣʳץʪʳש ʤʦʙʠʣʴʜʽʣʽʛʽʥʽש ʘʨʪʫʳ ʞװʢ 

ʢᴇʰʽʨʫ ץʳʟʤʝʪʽʥʝ ʜʝʛʝʥ ʩײʨʘʥʳʩʪʳ ʞʦסʘʨʳʣʘʪʫʜʘ. ᴄʩʽʨʝʩʝ, ɸץʪʘʫ ץʘʣʘʩʳʥʜʘ ײץʨʳʣʳʩ 

ʩʘʣʘʩʳʥʳש ʜʘʤʫʳ ʤʝʥ ʢᴇʰʽ-ץʦʥ ʙʝʣʩʝʥʜʽʣʽʛʽ ʤʫʚʠʥʛ ץʳʟʤʝʪʽʥʽש ʤʘשʳʟʜʳʣʳסʳʥ ʘʨʪʪʳʨʳʧ 

ʦʪʳʨ. 

ʉʦסʘʥ ץʘʨʘʤʘʩʪʘʥ, ʙײʣ ʩʘʣʘʜʘ ʙʽʨץʘʪʘʨ ʤᴅʩʝʣʝʣʝʨ ʙʘʨ: ץʳʟʤʝʪʪʝʨʜʽש ʞװʡʝʩʽʟ 

 .ʪʠʽʤʩʽʟʜʽʢ ץʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽ ʞᴅʥʝ ʣʦʛʠʩʪʠʢʘʣʳ שʰʝʰʽʤʜʝʨʜʽ ץʡʳʤʜʘʩʪʳʨʳʣʫʳ, ʮʠʬʨʣʳײ

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʤʫʚʠʥʛ ץʳʟʤʝʪʽʥ ʠʥʥʦʚʘʮʠʷʣʳץ ʜʘʤʳʪʫ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

 

ʅʝʛʽʟʛʽ ʙᴇʣʽʤ 

1. ʄʫʚʠʥʛ ץʳʟʤʝʪʽʥʽץ שʘʟʽʨʛʽ ʞʘסʜʘʡʳʥ ʪʘʣʜʘʫ 

ɸץʪʘʫ ץʘʣʘʩʳʥʜʘסʳ ʤʫʚʠʥʛ ʥʘʨʳסʳ ʥʝʛʽʟʽʥʝʥ ʰʘסʳʥ ʞʝʢʝ ʢᴅʩʽʧʢʝʨʣʝʨʜʝʥ ʞᴅʥʝ ʞʝʢʝ 

ʪʘʩʳʤʘʣʜʘʫʰʳʣʘʨʜʘʥ ʪײʨʘʜʳ. ɹײʣ ץʳʟʤʝʪ ʪװʨʽ ʢᴇʙʽʥʝ ײʡʳʤʜʘʩʪʳʨʳʣʤʘסʘʥ ʞᴅʥʝ 

ʞװʡʝʣʝʥʙʝʛʝʥ ʩʠʧʘʪץʘ ʠʝ. ʂᴇʧ ʞʘסʜʘʡʜʘ ʪʘʧʩʳʨʳʩʪʘʨ ʪʝʣʝʬʦʥ ʘʨץʳʣʳ ʥʝʤʝʩʝ ᴅʣʝʫʤʝʪʪʽʢ 

ʞʝʣʽʣʝʨ ʘʨץʳʣʳ ץʘʙʳʣʜʘʥʘʜʳ, ʘʣ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʧʨʦʮʝʩʽ ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣʤʘסʘʥ. 

ʆʩʳʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ ʥʘʨʳץʪʘ ʙʽʨʳסשʘʡ ʩʪʘʥʜʘʨʪʪʘʨ ʤʝʥ ʩʘʧʘ ʪʘʣʘʧʪʘʨʳ 

 ʛʝʡʽשʧʘʨʘʪ ʘʣʤʘʩʫ ʜʝץʡʣʝʩʽʤʜʽʣʽʢ ʧʝʥ ʘװ ʳʟʤʝʪ ʢᴇʨʩʝʪʫʰʽʣʝʨ ʘʨʘʩʳʥʜʘ ᴇʟʘʨʘפ .ʘʥסʘʣʳʧʪʘʩʧʘץ

ʪᴇʤʝʥ, ʙײʣ ʞʘʣʧʳ ʣʦʛʠʩʪʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʢʢʝ ʢʝʨʽ ᴅʩʝʨʽʥ ʪʠʛʽʟʝʜʽ. 

ʅʝʛʽʟʛʽ ʤᴅʩʝʣʝʣʝʨʜʽ ʪʦʣʳסʳʨʘץ ץʘʨʘʩʪʳʨʘʪʳʥ ʙʦʣʩʘץ: 

ɹʽʨʽʥʰʽʜʝʥ, ʦʥʣʘʡʥ ʪʘʧʩʳʨʳʩ ʞװʡʝʩʽʥʽש ʞʦץʪʳסʳ ï ʪײʪʳʥʫʰʳʣʘʨ װʰʽʥ ʙʘʩʪʳ 

 ʘʥʳסʳʟʤʝʪʢʝ ʘʣʜʳʥ ʘʣʘ ʪʘʧʩʳʨʳʩ ʙʝʨʫ, ʙʘץ ʳʪʪʘ ʢʣʠʝʥʪʪʝʨץʘʟʽʨʛʽ ʫʘפ .ʙʽʨʽ שʪʘʨʜʳץʠʳʥʜʳץ

ʝʩʝʧʪʝʫ ʥʝʤʝʩʝ ʙʦʩ ʢᴇʣʽʢʪʝʨʜʽ ʢᴇʨʫ ʤװʤʢʽʥʜʽʛʽʥʝʥ ʘʡʳʨʳʣסʘʥ. ɹײʣ ʫʘץʳʪ ʞʦסʘʣʪʫסʘ, ʩʦʥʜʘʡ-

ʘץ ץʳʟʤʝʪ ʩʘʧʘʩʳʥʳש ʪᴇʤʝʥʜʝʫʽʥʝ ᴅʢʝʣʝʜʽ. ʎʠʬʨʣʳץ ʧʣʘʪʬʦʨʤʘʥʳש ʙʦʣʤʘʫʳ ʥʘʨʳץʪʳש 

ʘʰʳץʪʳסʳʥ ʜʘ ʰʝʢʪʝʡʜʽ. 

ɽʢʽʥʰʽʜʝʥ, ʙʘסʘʥʳש ʪײʨʘץʩʳʟʜʳסʳ ʙʘʡץʘʣʘʜʳ. פʳʟʤʝʪ ײץʥʳ ʢᴇʙʽʥʝʩʝ ʥʘץʪʳ 

ʝʩʝʧʪʝʫʣʝʨʛʝ ʝʤʝʩ, ʩʫʙʲʝʢʪʠʚʪʽ ʬʘʢʪʦʨʣʘʨסʘ (ʞװʨʛʽʟʫʰʽʥʽש ʙʘסʘʣʘʫʳ, ʩײʨʘʥʳʩ ʜʝשʛʝʡʽ, 

ʢʣʠʝʥʪʪʽש ʢʝʣʽʩʫ ץʘʙʽʣʝʪʽ) ʙʘʡʣʘʥʳʩʪʳ ʘʥʳץʪʘʣʘʜʳ. ʅᴅʪʠʞʝʩʽʥʜʝ ʙʽʨʜʝʡ ץʳʟʤʝʪʢʝ ᴅʨʪװʨʣʽ ʙʘסʘ 

 .ʪᴇʤʝʥʜʝʫʽʥʝ ᴅʢʝʣʝʜʽ שʪʳʥʫʰʳʣʘʨ ʩʝʥʽʤʽʥʽײʣ ʪײʤʢʽʥ, ʙװʩʳʥʳʣʫʳ ʤײ

 שʳʥʜʘʨʜʳסʰʳ ץʪʠʽʤʩʽʟ ʞʦʩʧʘʨʣʘʥʫʳ ï ʣʦʛʠʩʪʠʢʘʣʳ שʰʽʥʰʽʜʝʥ, ʤʘʨʰʨʫʪʪʘʨʜʳת

ʘʨʪʫʳʥʘ ʩʝʙʝʧ ʙʦʣʘʜʳ. ʂᴇʧ ʞʘסʜʘʡʜʘ ʞװʨʛʽʟʫʰʽʣʝʨ ʞʦʣʜʳ ʘʣʜʳʥ ʘʣʘ ʞʦʩʧʘʨʣʘʤʘʡ, ʪʝʢ 
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ʪᴅʞʽʨʠʙʝʛʝ ʩװʡʝʥʝʜʽ. ʉʦʥʳש ʩʘʣʜʘʨʳʥʘʥ ʘʨʪʳץ ʞװʨʽʩ, ʢʝʧʪʝʣʽʩʪʝʨʛʝ ʪװʩʫ ʞᴅʥʝ ʞʘʥʘʨʤʘʡ 

ʰʳסʳʥʳʥʳש ʢᴇʙʝʶʽ ʦʨʳʥ ʘʣʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʙʽʨʥʝʰʝ ʪʘʧʩʳʨʳʩʪʳ ʙʽʨʽʢʪʽʨʫ ʪᴅʞʽʨʠʙʝʩʽ ʽʩ 

ʞװʟʽʥʜʝ ץʦʣʜʘʥʳʣʤʘʡʜʳ, ʙײʣ ʨʝʩʫʨʩʪʘʨʜʳ ʪʠʽʤʩʽʟ ʧʘʡʜʘʣʘʥʫסʘ ᴅʢʝʣʝʜʽ. 

ʆʩʳ ʘʪʘʣסʘʥ ʤᴅʩʝʣʝʣʝʨ ʤʫʚʠʥʛ ץʳʟʤʝʪʽʥʽש ʩʘʧʘʩʳʥ ʪᴇʤʝʥʜʝʪʽʧ ץʘʥʘ ץʦʡʤʘʡ, ʦʥʳש 

ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʛʽʥ ʜʝ ʰʝʢʪʝʡʜʽ. ʉʦʥʜʳץʪʘʥ ʙײʣ ʩʘʣʘʥʳ ʮʠʬʨʣʘʥʜʳʨʫ ʞᴅʥʝ 

ʣʦʛʠʩʪʠʢʘʣʳץ ʧʨʦʮʝʩʪʝʨʜʽ ʦשʪʘʡʣʘʥʜʳʨʫ ï ɸץʪʘʫ ץʘʣʘʩʳ װʰʽʥ ᴇʟʝʢʪʽ ʙʘסʳʪʪʘʨʜʳש ʙʽʨʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. 

 

2. ʎʠʬʨʣʳץ ʧʣʘʪʬʦʨʤʘʥʳ ʝʥʛʽʟʫ 

 ʳסʘʣʘʩʳʥʜʘץ ʪʘʫץʧʣʘʪʬʦʨʤʘʩʳ ɸ ץʘʥ «Smart Moving Aktau» ʮʠʬʨʣʳסʩʳʥʳʣʳʧ ʦʪʳʨױ

ʤʫʚʠʥʛ ץʳʟʤʝʪʽʥ ʪʦʣʳץ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫסʘ ʞᴅʥʝ ʣʦʛʠʩʪʠʢʘʣʳץ ʧʨʦʮʝʩʪʝʨʜʽ ʙʽʨ ʞװʡʝʛʝ 

ʙʽʨʽʢʪʽʨʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ʠʥʥʦʚʘʮʠʷʣʳץ ʰʝʰʽʤ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ʧʣʘʪʬʦʨʤʘ ʪײʪʳʥʫʰʳ, 

 ʘשʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʩʘʧʘʩʳʥ ʞʘץ ,ʡʝʩʽʥ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳʨʳʧװʘʨʫ ʞץʳʟʤʝʪ ʢᴇʨʩʝʪʫʰʽ ʞᴅʥʝ ʙʘʩץ

ʜʝשʛʝʡʛʝ ʢᴇʪʝʨʝʜʽ. 

ʇʣʘʪʬʦʨʤʘ ʜᴅʩʪװʨʣʽ ʤʫʚʠʥʛ ʥʘʨʳסʳʥʜʘסʳ ʥʝʛʽʟʛʽ ʧʨʦʙʣʝʤʘʣʘʨʜʳ (ʞװʡʝʩʽʟʜʽʢ, ʙʘסʘ 

ʪײʨʘץʩʳʟʜʳסʳ, ʞʦʩʧʘʨʣʘʫ ץʠʳʥʜʳסʳ) ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʘʨץʳʣʳ ʰʝʰʫʛʝ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. 

2.1. ʆʥʣʘʡʥ ʪʘʧʩʳʨʳʩ ʙʝʨʫ 

ʇʣʘʪʬʦʨʤʘ ʢʣʠʝʥʪʢʝ ץʳʟʤʝʪʪʽ ʢʝʟ ʢʝʣʛʝʥ ʫʘץʳʪʪʘ ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘ ʥʝʤʝʩʝ ʚʝʙ-ʩʘʡʪ 

ʘʨץʳʣʳ ʪʘʧʩʳʨʳʩ ʙʝʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɹײʣ ʬʫʥʢʮʠʷ: 

¶ ʪʝʣʝʬʦʥ ʘʨץʳʣʳ ʢʝʣʽʩʫ ץʘʞʝʪʪʽʣʽʛʽʥ ʞʦʷʜʳ; 

¶ ʪʘʧʩʳʨʳʩʪʳ ʘʚʪʦʤʘʪʪʳ ʪʽʨʢʝʡʜʽ; 

¶ ʙʦʩ ʢᴇʣʽʢʪʝʨʜʽ ʙʽʨʜʝʥ ʢᴇʨʩʝʪʝʜʽ; 

ʅᴅʪʠʞʝʩʽʥʜʝ ʫʘץʳʪ װʥʝʤʜʝʣʽʧ, ץʳʟʤʝʪ ץʦʣʞʝʪʽʤʜʽʣʽʛʽ ʘʨʪʘʜʳ. 

2.2. ɾװʢ ʢᴇʣʝʤʽʥ ʝʩʝʧʪʝʫ 

ɾװʡʝ ʘʨʥʘʡʳ ʢʘʣʴʢʫʣʷʪʦʨ ʘʨץʳʣʳ ʞװʢʪʽש ʢᴇʣʝʤʽʥ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʝʩʝʧʪʝʡʜʽ. ʂʣʠʝʥʪ 

ʝʥʛʽʟʛʝʥ ʘץʧʘʨʘʪ (ʙᴇʣʤʝ ʩʘʥʳ, ʞʠᴃʘʟ ʪװʨʽ, ץʦʨʘʧ ʩʘʥʳ) ʥʝʛʽʟʽʥʜʝ ʘʣʛʦʨʠʪʤ ʞʘʣʧʳ ʢᴇʣʝʤ ʤʝʥ 

 .ʪʘʡʜʳץʨʽʥ ʘʥʳװʘʞʝʪʪʽ ʢᴇʣʽʢ ʪץ

ɹײʣ ץʘʪʝ ʝʩʝʧʪʝʫʣʝʨʜʽ ʘʟʘʡʪʳʧ, ʘʨʪʳץ ʰʳסʳʥʥʳש ʘʣʜʳʥ ʘʣʘʜʳ. 

 

2.3. ʂᴇʣʽʢ ʧʝʥ ץʳʟʤʝʪʢʝʨʣʝʨʜʽ ʪʘשʜʘʫ 

ʇʣʘʪʬʦʨʤʘʜʘ ʙʘʨʣʳץ ץʦʣʞʝʪʽʤʜʽ ʢᴇʣʽʢʪʝʨ ʤʝʥ ʞײʤʳʩʰʳʣʘʨ ʙʘʟʘʩʳ ʙʦʣʘʜʳ. ɾװʡʝ: 

¶ ʝש ʞʘץʳʥ ʦʨʥʘʣʘʩץʘʥ ʢᴇʣʽʢʪʽ ʪʘשʜʘʡʜʳ 

¶ ʙʦʩ ʞײʤʳʩʰʳʣʘʨʜʳ ʘʚʪʦʤʘʪʪʳ ʙᴇʣʝʜʽ 

¶ ʪʘʧʩʳʨʳʩ ʢᴇʣʝʤʽʥʝ ʩʘʡ ʨʝʩʫʨʩ ʘʥʳץʪʘʡʜʳ 

ɹײʣ ʣʦʛʠʩʪʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʘʜʳ. 

 

 ʪʘʫץʘʩʳʥ ʘʚʪʦʤʘʪʪʳ ʘʥʳסʳʟʤʝʪ ʙʘפ .2.4

 ʪʠʽʤʜʽʣʽʛʽ ʤʝʥ שʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʩʘʣʘʣʘʨʳʥʳץ ʜʘʡʳʥʜʘסʵʢʦʥʦʤʠʢʘ ʞʘ ץʘʟʽʨʛʽ ʮʠʬʨʣʳפ

ʘʰʳץʪʳסʳ ʙʘʩʪʳ ʪʘʣʘʧʪʘʨʜʳש ʙʽʨʽʥʝ ʘʡʥʘʣʜʳ. ᴄʩʽʨʝʩʝ ʢᴇʣʽʢ-ʣʦʛʠʩʪʠʢʘ ʞᴅʥʝ ʤʫʚʠʥʛ ץʳʟʤʝʪʽ 

ʩʠʷץʪʳ ʩʘʣʘʣʘʨʜʘ ʙʘסʘʥʳש ʜײʨʳʩ ץʘʣʳʧʪʘʩʫʳ ʢʣʠʝʥʪ ʩʝʥʽʤʽʥʝ ʞᴅʥʝ ʥʘʨʳץʪʳש ʪײʨʘץʪʳʣʳסʳʥʘ 

ʪʽʢʝʣʝʡ ᴅʩʝʨ ʝʪʝʜʽ. ʆʩʳ ʪײʨסʳʜʘʥ ʘʣסʘʥʜʘ ץʳʟʤʝʪ ʙʘסʘʩʳʥ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʘʥʳץʪʘʫ ʞװʡʝʩʽʥ 

ʝʥʛʽʟʫ ï ʟʘʤʘʥ ʪʘʣʘʙʳ. 

ɸץʪʘʫ ץʘʣʘʩʳʥʜʘסʳ ʤʫʚʠʥʛ ץʳʟʤʝʪʽʥʜʝ ʙʘסʘ ʢᴇʙʽʥʝʩʝ ʘʜʘʤ ʬʘʢʪʦʨʳ ʘʨץʳʣʳ ʙʝʣʛʽʣʝʥʽʧ 

ʢʝʣʝʜʽ. ɹײʣ ʢʝʡʜʝ ʙʘסʘʥʳש ʪײʨʘץʩʳʟʜʳסʳʥʘ, ʘʨʪʳץ ʪᴇʣʝʤʜʝʨʛʝ ʥʝʤʝʩʝ ʢʝʨʽʩʽʥʰʝ ʪʘʙʳʩʪʳש 

ʪᴇʤʝʥʜʝʫʽʥʝ ᴅʢʝʣʝʜʽ. ʉʦʥʜʳץʪʘʥ ʙʘסʘʥʳ ʝʩʝʧʪʝʫʜʽש ʥʘץʪʳ, ᴅʜʽʣ ʞᴅʥʝ ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ 

ʞװʡʝʩʽʥ ʝʥʛʽʟʫ ʤʘשʳʟʜʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

 ʳʣʳץʘʣʛʦʨʠʪʤ ʘʨ ץʘʩʳ ʜʠʥʘʤʠʢʘʣʳסʳʟʤʝʪ ʙʘץ ʘʥ ʤʦʜʝʣʴʜʝסʩʳʥʳʣʳʧ ʦʪʳʨױ

ʝʩʝʧʪʝʣʝʜʽ. ɹײʣ ʘʣʛʦʨʠʪʤ ʙʽʨʥʝʰʝ ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʣʘʨʜʳ ʙʽʨ ʫʘץʳʪʪʘ ʝʩʢʝʨʽʧ, ᴅʨ ʪʘʧʩʳʨʳʩ װʰʽʥ 

ʞʝʢʝ ʙʘסʘ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ. 
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ɽש ʘʣʜʳʤʝʥ, ץʘʰʳץʪʳץ ʬʘʢʪʦʨʳ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. ʊʘʩʳʤʘʣʜʘʫ ץʘʥʰʘ ʘʣʳʩץʘ 

ʞװʨʛʽʟʽʣʩʝ, ʩʦסʘʥ ʩᴅʡʢʝʩ ʞʘʥʘʨʤʘʡ ʰʳסʳʥʳ ʤʝʥ ʫʘץʳʪ ʘʨʪʘʜʳ, ʜʝʤʝʢ ץʳʟʤʝʪ ײץʥʳ ʜʘ 

ʞʦסʘʨʳʣʘʡʜʳ. ɹײʣ ʧʘʨʘʤʝʪʨ GPS ʞװʡʝʩʽ ʘʨץʳʣʳ ʥʘץʪʳ ʝʩʝʧʪʝʣʝʜʽ. 

ɽʢʽʥʰʽ ʤʘשʳʟʜʳ ʬʘʢʪʦʨ ï ʞװʢ ʢᴇʣʝʤʽ. ʊʘʩʳʤʘʣʜʘʥʘʪʳʥ ʟʘʪʪʘʨʜʳש ʩʘʥʳ ʤʝʥ ʩʘʣʤʘסʳ 

ʢᴇʣʽʢ ʪװʨʽʥ, ʞײʤʳʩ ʢװʰʽʥ ʞᴅʥʝ ʫʘץʳʪ ʰʳסʳʥʳʥ ʘʥʳץʪʘʡʜʳ. ʉʦʥʜʳץʪʘʥ װʣʢʝʥ ʢᴇʣʝʤʜʽ ʞװʢ 

 .ʦʩʳʤʰʘ ʢʦʵʬʬʠʮʠʝʥʪ ʝʥʛʽʟʽʣʝʜʽץ ʰʽʥװ

 .ʘ ᴅʩʝʨ ʝʪʝʜʽסʘסʥʜʝ ʢᴇʨʩʝʪʽʣʫʽ ʙʘװʥʜʽʟ ʥʝʤʝʩʝ ʪװʢ שʳʟʤʝʪʪʽפ .ʳʪץʰʽʥʰʽ ʬʘʢʪʦʨ ï ʫʘת

ʊװʥʛʽ ʫʘץʳʪʪʘ ʞײʤʳʩ ʽʩʪʝʫ ץʦʩʳʤʰʘ ʝשʙʝʢ ʨʝʩʫʨʩʳʥ ʪʘʣʘʧ ʝʪʝʪʽʥʜʽʢʪʝʥ, ʘʨʥʘʡʳ ʪʘʨʠʬ 

 .ʦʣʜʘʥʳʣʘʜʳץ

ʊᴇʨʪʽʥʰʽ ʬʘʢʪʦʨ ï ʩײʨʘʥʳʩ ʜʝשʛʝʡʽ. ɹʝʣʛʽʣʽ ʙʽʨ ʫʘץʳʪ ʘʨʘʣʳסʳʥʜʘ ʪʘʧʩʳʨʳʩ ʩʘʥʳ ʘʨʪʩʘ, 

ʞװʡʝ ʙʘסʘʥʳ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʨʝʪʪʝʧ ʦʪʳʨʘʜʳ. ɹײʣ ʥʘʨʳץʪʘסʳ ʪʝʧʝ-ʪʝשʜʽʢʪʽ ʩʘץʪʘʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ ʞᴅʥʝ ʨʝʩʫʨʩʪʘʨʜʳש ʪʠʽʤʜʽ ʙᴇʣʽʥʫʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 

ʆʩ rʬʘʢʪʦʨʣʘʨʜʳש ʙʘʨʣʳסʳ ʙʽʨʽʢʪʽʨʽʣʽʧ, ʘʣʛʦʨʠʪʤ ʘʨץʳʣʳ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʝʩʝʧʪʝʣʝʜʽ. 

ʄײʥʜʘʡ ʞװʡʝ ʘʜʘʤ ʬʘʢʪʦʨʳʥ ʘʟʘʡʪʳʧ, ʙʘסʘʥʳש ᴅʜʽʣ ʙʦʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ 

ʢʣʠʝʥʪ ʘʣʜʳʥ ʘʣʘ ʥʘץʪʳ ײץʥʜʳ ʙʽʣʽʧ, ʞʦʩʧʘʨʣʘʫ ʤװʤʢʽʥʜʽʛʽʥʝ ʠʝ ʙʦʣʘʜʳ. 

 

2.5. GPS ʘʨץʳʣʳ ʙʘץʳʣʘʫ 

GPS ʤʦʜʫʣʽ ʘʨץʳʣʳ ʢʣʠʝʥʪ ʧʝʥ ʙʘʩץʘʨʫ ʞװʡʝʩʽ: 

¶ ʢᴇʣʽʢʪʽש ʥʘץʪʳ ʦʨʥʘʣʘʩʫʳʥ ʢᴇʨʝʜʽ; 

¶ ʞʝʪʢʽʟʫ ʫʘץʳʪʳʥ ʙʘץʳʣʘʡʜʳ; 

¶ ʤʘʨʰʨʫʪʪʳש ʦʨʳʥʜʘʣʫʳʥ ʪʝʢʩʝʨʝʜʽ. 

ɹײʣ ץʘʫʽʧʩʽʟʜʽʢ ʜʝשʛʝʡʽʥ ʘʨʪʪʳʨʘʜʳ ʞᴅʥʝ ץʳʟʤʝʪʢʝ ʩʝʥʽʤʜʽʣʽʢʪʽ ʢװʰʝʡʪʝʜʽ. 

«Smart Moving Aktau» ʧʣʘʪʬʦʨʤʘʩʳʥ ʝʥʛʽʟʫ ʥᴅʪʠʞʝʩʽʥʜʝ: 

¶ ʤʫʚʠʥʛ ץʳʟʤʝʪʽ ʪʦʣʳץ ʮʠʬʨʣʘʥʘʜʳ; 

¶ ʘʜʘʤ ʬʘʢʪʦʨʳ ʘʟʘʷʜʳ; 

¶ ʣʦʛʠʩʪʠʢʘʣʳץ ʧʨʦʮʝʩʪʝʨ ʞʳʣʜʘʤʜʘʡʜʳ; 

 .ʳʣʘʫʜʘ ʙʦʣʘʜʳץʪʳ ʙʘץʨʘײʳʟʤʝʪ ʩʘʧʘʩʳ ʪץ ¶

 

3. ʃʦʛʠʩʪʠʢʘʣʳץ ʞװʡʝʥʽ ʦשʪʘʡʣʘʥʜʳʨʫ 

 ʳʟʜʳ ʞᴅʥʝ ʞʳʣʜʘʤ ʜʘʤʳʧשʤʘ שʝ שʜʘ ʢᴇʣʽʢ-ʣʦʛʠʩʪʠʢʘ ʩʘʣʘʩʳ ʵʢʦʥʦʤʠʢʘʥʳשʘʟʽʨʛʽ ʪʘפ

ʢʝʣʝ ʞʘʪץʘʥ ʙʘסʳʪʪʘʨʳʥʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. פʳʟʤʝʪ ʩʘʧʘʩʳ ʤʝʥ ʪʠʽʤʜʽʣʽʛʽ ʢᴇʙʽʥʝʩʝ 

ʣʦʛʠʩʪʠʢʘʣʳץ ʧʨʦʮʝʩʪʝʨʜʽש ʜײʨʳʩ ײʡʳʤʜʘʩʪʳʨʳʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ. ʆʩʳ ʪײʨסʳʜʘʥ ʘʣסʘʥʜʘ 

ʣʦʛʠʩʪʠʢʘʣʳץ ʞװʡʝʥʽ ʦשʪʘʡʣʘʥʜʳʨʫ ï ʫʘץʳʪʪʳ װʥʝʤʜʝʫ, ʰʳסʳʥʜʘʨʜʳ ʘʟʘʡʪʫ ʞᴅʥʝ ץʳʟʤʝʪ 

ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫʜʳש ʥʝʛʽʟʛʽ ײץʨʘʣʳ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. 

ɸץʪʘʫ ץʘʣʘʩʳʥʜʘסʳ ʤʫʚʠʥʛ ץʳʟʤʝʪʽ ʜʝ ʦʩʳ װʨʜʽʩʪʝʥ ʪʳʩ ץʘʣʤʘʡʜʳ. פʘʣʘʜʘ ʪʘʩʳʤʘʣʜʘʫ 

 ʨʣʽ ᴅʜʽʩʪʝʨʛʝװʧʨʦʮʝʩʪʝʨ ʢᴇʙʽʥʝʩʝ ʜᴅʩʪ ץʘʥʳʤʝʥ, ʣʦʛʠʩʪʠʢʘʣʳץʨʘʥʳʩ ʘʨʪײʳʟʤʝʪʽʥʝ ʩץ

ʥʝʛʽʟʜʝʣʛʝʥ. ɹײʣ ᴇʟ ʢʝʟʝʛʽʥʜʝ ʘʨʪʳץ ʞװʨʽʩʪʝʨʛʝ, ʞʘʥʘʨʤʘʡ ʰʳסʳʥʜʘʨʳʥʳש ʢᴇʙʝʶʽʥʝ ʞᴅʥʝ 

ʫʘץʳʪʪʳש ʪʠʽʤʩʽʟ ʞײʤʩʘʣʫʳʥʘ ᴅʢʝʣʝʜʽ. ʉʦʥʜʳץʪʘʥ ʣʦʛʠʩʪʠʢʘʣʳץ ʞװʡʝʥʽ סʳʣʳʤʠ ʥʝʛʽʟʜʝ 

ʦשʪʘʡʣʘʥʜʳʨʫ ץʘʞʝʪʪʽʣʽʛʽ ʪʫʳʥʜʘʡʜʳ. 

ɾʦʙʘʜʘ ײʩʳʥʳʣסʘʥ ʥʝʛʽʟʛʽ ʰʝʰʽʤʜʝʨʜʽש ʙʽʨʽ ï ʤʘʨʰʨʫʪʪʘʨʜʳ ʦשʪʘʡʣʘʥʜʳʨʫ. ɹײʣ ᴅʜʽʩ 

ʢᴇʣʽʢʪʽש ʝץ שʳʩץʘ ᴅʨʽ ʪʠʽʤʜʽ ʞʦʣʤʝʥ ץʦʟסʘʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ɿʘʤʘʥʘʫʠ ʥʘʚʠʛʘʮʠʷʣʳץ 

ʞװʡʝʣʝʨ ʤʝʥ ʘʣʛʦʨʠʪʤʜʝʨ ʘʨץʳʣʳ ʢʝʧʪʝʣʽʩʪʝʨ, ʞʦʣ ʞʘסʜʘʡʳ ʞᴅʥʝ ץʘʰʳץʪʳץ ʝʩʝʧʢʝ ʘʣʳʥʳʧ, 

ʝש ʪʠʽʤʜʽ ʙʘסʳʪ ʪʘשʜʘʣʘʜʳ. ʅᴅʪʠʞʝʩʽʥʜʝ ʫʘץʳʪ ʧʝʥ ʞʘʥʘʨʤʘʡ ʰʳסʳʥʳ ʘʡʪʘʨʣʳץʪʘʡ ʘʟʘʷʜʳ. 

ɽʢʽʥʰʽ ʤʘשʳʟʜʳ ʰʝʰʽʤ ï ʙʽʨʥʝʰʝ ʪʘʧʩʳʨʳʩʪʳ ʙʽʨʽʢʪʽʨʫ. ɹײʣ ʪᴅʩʽʣ ʙʽʨ ʙʘסʳʪʪʘסʳ 

ʥʝʤʝʩʝ ʞʘץʳʥ ʦʨʥʘʣʘʩץʘʥ ʪʘʧʩʳʨʳʩʪʘʨʜʳ ʙʽʨ ʢᴇʣʽʢʢʝ ʙʽʨʽʢʪʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʄײʥʜʘʡ 

ᴅʜʽʩ ʢᴇʣʽʢ ʨʝʩʫʨʩʪʘʨʳʥ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫסʘ ʞᴅʥʝ ʙʦʩ ʞװʨʽʩʪʝʨʜʽ ʘʟʘʡʪʫסʘ r  ʧʘʣ ʝʪʝʜʽ. ʉʦʥʳʤʝʥץ

 .ʪʠʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʘʜʳ ץʰʽʥ ʵʢʦʥʦʤʠʢʘʣʳװ ʣ ʢʦʤʧʘʥʠʷײʘʪʘʨ, ʙץ

 ץʡʝʩʽʥ ʝʥʛʽʟʫ. GPS ʞᴅʥʝ ʮʠʬʨʣʳװʳ ʤʦʥʠʪʦʨʠʥʛ ʞסʳʪʪʘץʪʳ ʫʘץʰʽʥʰʽ ʰʝʰʽʤ ï ʥʘת

ʙʘץʳʣʘʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʘʨץʳʣʳ ʢᴇʣʽʢʪʽץ שʦʟסʘʣʳʩʳ, ʪʘʧʩʳʨʳʩʪʳש ʦʨʳʥʜʘʣʫ ʙʘʨʳʩʳ ʞᴅʥʝ 

ʞʝʪʢʽʟʫ ʫʘץʳʪʳ װʟʜʽʢʩʽʟ ʙʘץʳʣʘʥʘʜʳ. ɹײʣ ʞװʡʝ ʢʣʠʝʥʪ װʰʽʥ ʘʰʳץʪʳץʪʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʧ, 

 .ʳʟʤʝʪ ʩʘʧʘʩʳʥʘ ʜʝʛʝʥ ʩʝʥʽʤʜʽ ʘʨʪʪʳʨʘʜʳץ
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ɸʪʘʣסʘʥ ʪᴅʩʽʣʜʝʨʜʽש ʙʘʨʣʳסʳ ʙʽʨʽʛʽʧ, ʣʦʛʠʩʪʠʢʘʣʳץ ʧʨʦʮʝʩʪʝʨʜʽ ʢʝʰʝʥʜʽ ʪװʨʜʝ 

ʞʘץʩʘʨʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʆʣʘʨ ʪʝʢ ʰʳסʳʥʜʘʨʜʳ ʘʟʘʡʪʳʧ ץʘʥʘ ץʦʡʤʘʡ, ʩʦʥʳʤʝʥ ץʘʪʘʨ 

 ʜʘʡסʘ ʞʘסʳʥ ʘʨʪʪʳʨʘʜʳ ʞᴅʥʝ ʨʝʩʫʨʩʪʘʨʜʳ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫסʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʞʳʣʜʘʤʜʳץ

ʞʘʩʘʡʜʳ. 

 

4. ʕʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʢ 

ɾʦʙʘʥʳ ʝʥʛʽʟʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʙʽʨץʘʪʘʨ ʤʘשʳʟʜʳ ʦש ᴇʟʛʝʨʽʩʪʝʨ ʦʨʳʥ ʘʣʘʜʳ. ɽש ʘʣʜʳʤʝʥ, 

 ,ʘʟʘʶʳ שʨʽʩʪʝʨʜʽװʣ ʙʦʩ ʞײʘʨʘʜʳ. ɹץʳʩץ ʘ ʜʝʡʽʥסʳʥʜʘʨʳ 20ï25 ʧʘʡʳʟסʞʘʣʧʳ ʰʳ שʳʟʤʝʪʪʽץ

ʢᴇʣʽʢʪʝʨʜʽש ʪʠʽʤʜʽ ʙʘסʳʪʪʘʣʫʳ ʞᴅʥʝ ʨʝʩʫʨʩʪʘʨʜʳש (ʞʘʥʘʨʤʘʡ, ʫʘץʳʪ, ʞײʤʳʩ ʢװʰʽ) ʜײʨʳʩ 

ʙᴇʣʽʥʫʽ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʤʘʨʰʨʫʪʪʘʨʜʳ ʦשʪʘʡʣʘʥʜʳʨʫ ʤʝʥ ʙʽʨʥʝʰʝ 

ʪʘʧʩʳʨʳʩʪʳ ʙʽʨ ʨʝʡʩʢʝ ʙʽʨʽʢʪʽʨʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʘʨʪʳץ ʰʳסʳʥʜʘʨ ʞʦʡʳʣʳʧ, ʢʦʤʧʘʥʠʷʥʳש 

ʦʧʝʨʘʮʠʷʣʳץ ʪʠʽʤʜʽʣʽʛʽ ʘʨʪʘʜʳ. 

ɽʢʽʥʰʽ ʤʘשʳʟʜʳ ʥᴅʪʠʞʝ ï ץʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʫʘץʳʪʳʥʳץ שʳʩץʘʨʫʳ. ʎʠʬʨʣʳץ ʧʣʘʪʬʦʨʤʘ 

ʪʘʧʩʳʨʳʩʪʳ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ᴇשʜʝʧ, ʝש ʞʘץʳʥ ʢᴇʣʽʢ ʧʝʥ ץʳʟʤʝʪʢʝʨʜʽ ʙʽʨʜʝʥ ʘʥʳץʪʘʡʜʳ. GPS-

ʥʘʚʠʛʘʮʠʷ ʘʨץʳʣʳ ʝץ שʳʩץʘ ᴅʨʽ ʳסשʘʡʣʳ ʤʘʨʰʨʫʪ ʪʘשʜʘʣʘʜʳ. ʉʦʥʳש ʘʨץʘʩʳʥʜʘ ʢʣʠʝʥʪʪʽש 

ʪʘʧʩʳʨʳʩ ʙʝʨʫʽʥʝʥ ʙʘʩʪʘʧ, ץʳʟʤʝʪʪʽש ʪʦʣʳץ ʦʨʳʥʜʘʣʫʳʥʘ ʜʝʡʽʥʛʽ ʫʘץʳʪ ʘʡʪʘʨʣʳץʪʘʡ ʘʟʘʷʜʳ. 

 ʘʟʘʶʳ שʳʥʜʘʨʜʳסʧʘʣ ʝʪʝʜʽ. ʐʳץᴇʩʫʽʥʝ ʳ שʛʝʡʽʥʽשʰʽʥʰʽʜʝʥ, ʞʦʙʘʥʳ ʝʥʛʽʟʫ ʪʘʙʳʩ ʜʝת

ʤʝʥ ʙʽʨ ʫʘץʳʪʪʘ ʦʨʳʥʜʘʣʘʪʳʥ ʪʘʧʩʳʨʳʩʪʘʨ ʩʘʥʳʥʳש ʘʨʪʫʳ ʢʦʤʧʘʥʠʷʥʳש ʢʽʨʽʩʽʥ ʢᴇʙʝʡʪʝʜʽ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʜʠʥʘʤʠʢʘʣʳץ ʙʘסʘ ʞװʡʝʩʽ ʘʨץʳʣʳ ᴅʨ ʪʘʧʩʳʨʳʩʪʘʥ ʪװʩʝʪʽʥ ʧʘʡʜʘ ʪʠʽʤʜʽ 

ʨʝʪʪʝʣʽʧ, ʞʘʣʧʳ ץʘʨʞʳʣʳץ ʪײʨʘץʪʳʣʳץ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʝʜʽ. 

ʉʦʥʜʘʡ-ʘץ, ʢʣʠʝʥʪʪʝʨʜʽץ שʘʥʘסʘʪʪʘʥʫ ʜʝשʛʝʡʽ ʞʦסʘʨʳʣʘʡʜʳ. ʉʝʙʝʙʽ ʪײʪʳʥʫʰʳʣʘʨ 

 שʘʩʳʥ ʘʣʜʳʥ ʘʣʘ ʢᴇʨʝ ʘʣʘʜʳ ʞᴅʥʝ ʪʘʧʩʳʨʳʩʪʳסʙʘ שʘʡ ʪʘʧʩʳʨʳʧ, ʦʥʳשʨʜʝ ʦװʳʟʤʝʪʪʽ ʦʥʣʘʡʥ ʪץ

ʦʨʳʥʜʘʣʫʳʥ ʥʘץʪʳ ʫʘץʳʪʪʘ ʙʘץʳʣʘʡ ʘʣʘʜʳ. פʳʟʤʝʪʪʽש ʞʳʣʜʘʤʜʳסʳ ʤʝʥ ʘʰʳץʪʳסʳ ʢʣʠʝʥʪ 

ʩʝʥʽʤʽʥ ʘʨʪʪʳʨʳʧ, ʪײʨʘץʪʳ ʪײʪʳʥʫʰʳʣʘʨ ʙʘʟʘʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɾʘʣʧʳ ʘʣסʘʥʜʘ, ʙײʣ ʞʦʙʘ ɸץʪʘʫ ץʘʣʘʩʳʥʜʘסʳ ʤʫʚʠʥʛ ʩʘʣʘʩʳʥ ʮʠʬʨʣʘʥʜʳʨʫ ʘʨץʳʣʳ 

ʦʥʳ ᴅʣʜʝץʘʡʜʘ ʪʠʽʤʜʽ, ʘʰʳץ ʞᴅʥʝ ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽ ʞװʡʝʛʝ ʘʡʥʘʣʜʳʨʘʜʳ. 

 ʦʨʳʪʳʥʜʳפ

ɸץʪʘʫ ץʘʣʘʩʳʥʜʘ ʤʫʚʠʥʛ ץʳʟʤʝʪʽʥ ʮʠʬʨʣʘʥʜʳʨʫ ï ʪʝʢ ץʳʟʤʝʪ ʩʘʧʘʩʳʥ ʞʘץʩʘʨʪʫ סʘʥʘ 

ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʘʡʤʘץʪʳץ ʣʦʛʠʩʪʠʢʘʣʳץ ʞװʡʝʥʽ ʞʘשʘ ʜʝשʛʝʡʛʝ ʢᴇʪʝʨʝʪʽʥ ʩʪʨʘʪʝʛʠʷʣʳץ 

ʤʘשʳʟʜʳ ʙʘסʳʪ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. פʘʟʽʨʛʽ ʪʘשʜʘ ʙײʣ ʩʘʣʘʜʘ ʢʝʟʜʝʩʝʪʽʥ ʞװʡʝʩʽʟʜʽʢ, ʙʘסʘʥʳש 

ʪײʨʘץʩʳʟʜʳסʳ ʞᴅʥʝ ʣʦʛʠʩʪʠʢʘʣʳץ ʪʠʽʤʩʽʟʜʽʢ ʩʠʷץʪʳ ʤᴅʩʝʣʝʣʝʨʜʽ ʜᴅʩʪװʨʣʽ ᴅʜʽʩʪʝʨʤʝʥ ʪʦʣʳץ 

ʰʝʰʫ ʤװʤʢʽʥ ʝʤʝʩ. ʉʦʥʜʳץʪʘʥ ʠʥʥʦʚʘʮʠʷʣʳץ ʮʠʬʨʣʳץ ʰʝʰʽʤʜʝʨ ʝʥʛʽʟʫ ץʘʞʝʪʪʽʣʽʛʽ 

ʪʫʳʥʜʘʡʜʳ. 

 ʨʜʝװʳʟʤʝʪʽʥ ʢʝʰʝʥʜʽ ʪץ ʘʥ «Smart Moving Aktau» ʧʣʘʪʬʦʨʤʘʩʳ ʤʫʚʠʥʛסʩʳʥʳʣױ

ʘʚʪʦʤʘʪʪʘʥʜʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʆʣ ʢʣʠʝʥʪ ʧʝʥ ʦʨʳʥʜʘʫʰʳ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ 

ʞʝשʽʣʜʝʪʽʧ ץʘʥʘ ץʦʡʤʘʡ, ʙʘʨʣʳץ ʣʦʛʠʩʪʠʢʘʣʳץ ʧʨʦʮʝʩʪʝʨʜʽ ʙʽʨ ʞװʡʝʛʝ ʙʽʨʽʢʪʽʨʝʜʽ. 

ʅᴅʪʠʞʝʩʽʥʜʝ ʪʘʧʩʳʨʳʩ ʙʝʨʫ ʧʨʦʮʝʩʽ ʞʳʣʜʘʤʜʘʡʜʳ, ץʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʘʰʳץ ᴅʨʽ ᴅʜʽʣ ʙʦʣʘʜʳ, ʘʣ 

ʨʝʩʫʨʩʪʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʪʠʽʤʜʽʣʽʛʽ ʘʡʪʘʨʣʳץʪʘʡ ʘʨʪʘʜʳ. 

ɾʦʙʘʥʳש ʝʥʛʽʟʽʣʫʽ ʘʨץʳʣʳ ʤʘʨʰʨʫʪʪʘʨʜʳ ʦשʪʘʡʣʘʥʜʳʨʫ, ʙʦʩ ʞװʨʽʩʪʝʨʜʽ ʘʟʘʡʪʫ ʞᴅʥʝ 

ʞװʢ ʪʘʩʳʤʘʣʜʘʫ ʫʘץʳʪʳʥ ץʳʩץʘʨʪʫ ʤװʤʢʽʥʜʽʛʽ ʧʘʡʜʘ ʙʦʣʘʜʳ. ɹײʣ ᴇʟ ʢʝʟʝʛʽʥʜʝ ʞʘʥʘʨʤʘʡ 

ʰʳסʳʥʳʥ ʘʟʘʡʪʳʧ, ʵʢʦʣʦʛʠʷʣʳץ ʞװʢʪʝʤʝʥʽ ʪᴇʤʝʥʜʝʪʝʜʽ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʢʪʽ 

ʘʨʪʪʳʨʘʜʳ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʮʠʬʨʣʳץ ʧʣʘʪʬʦʨʤʘ ʰʘסʳʥ ʞᴅʥʝ ʦʨʪʘ ʙʠʟʥʝʩ װʰʽʥ ʞʘשʘ ʤװʤʢʽʥʜʽʢʪʝʨ 

ʘʰʳʧ, ʤʫʚʠʥʛ ʥʘʨʳסʳʥʜʘ ʙᴅʩʝʢʝʣʝʩʪʽʢʪʽ ʢװʰʝʡʪʝʜʽ. ʂʣʠʝʥʪʪʝʨ װʰʽʥ ʩʘʧʘʣʳ, ʞʳʣʜʘʤ ʞᴅʥʝ 

 ʡʝʩʽװʘʨʫ ʞץʪʳ ʪʘʙʳʩ ʧʝʥ ʪʠʽʤʜʽ ʙʘʩץʨʘײʰʽʥ ʪװ ʘʣʳʧʪʘʩʩʘ, ʢᴅʩʽʧʢʝʨʣʝʨץ ʳʟʤʝʪץ ʦʣʞʝʪʽʤʜʽץ

ʧʘʡʜʘ ʙʦʣʘʜʳ. 

ɾʘʣʧʳ ʘʣסʘʥʜʘ, ʙײʣ ʞʦʙʘ ɸץʪʘʫ ץʘʣʘʩʳʥʳש ʮʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷʩʳʥʘ װʣʝʩ ץʦʩʳʧ, 

ʢᴇʣʽʢ-ʣʦʛʠʩʪʠʢʘ ʩʘʣʘʩʳʥ ʠʥʥʦʚʘʮʠʷʣʳץ ʜʘʤʫ ʞʦʣʳʥʘ ʙʘסʳʪʪʘʡʜʳ. ױʟʘץ ʤʝʨʟʽʤʜʽ 

ʧʝʨʩʧʝʢʪʠʚʘʜʘ ʤײʥʜʘʡ ʞװʡʝ ʪʝʢ ץʘʣʘʣʳץ ʜʝשʛʝʡʜʝ סʘʥʘ ʝʤʝʩ, ʙװʢʽʣ ᴇשʽʨ ʙʦʡʳʥʰʘ 

ʤʘʩʰʪʘʙʪʘʣʳʧ, ײʣʪʪʳץ ʣʦʛʠʩʪʠʢʘ ʠʥʬʨʘײץʨʳʣʳʤʳʥʳש ʜʘʤʫʳʥʘ ʳץʧʘʣ ʝʪʝ ʘʣʘʜʳ. 
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ɿɸʂʆʅʆʄɽʈʅʆʉʊʀ ʂʆʅʊɸʂʊʅʆ-ʋʉʊɸʃʆʉʊʅʆʁ ʇʆɺʈɽɾɼɸɽʄʆʉʊʀ 

ɺ ʉʀʉʊɽʄɽ çʂʆʃɽʉʆ-ʈɽʃʔʉè 

 

ɹʝʨʪʘʝʚ ʅ.ɼ. ï ʜʠʨʝʢʪʦʨ ʊʆʆ çʊʨʘʥʩʧʦʨʪʥʳʡ ʢʦʣʣʝʜʞ ALT 

ʠʤʝʥʠ ʄ.ʊʳʥʳʰʧʘʝʚʘè 

ɽʩʪʝʤʝʩʦʚʘ ɻ.ɼ. - ʢ.ʪ.ʥ., ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ, ʂʋʊʀ ʠʤ.ʐ. ɽʩʝʥʦʚʘ 

 

ɸʥʥʦʪʘʮʠʷ 

ʈʘʩʩʤʦʪʨʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʢʦʥʪʘʢʪʥʦ-ʫʩʪʘʣʦʩʪʥʦʡ ʧʦʚʨʝʞʜʘʝʤʦʩʪʠ ʢʦʣʝʩ 

ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʨʝʣʴʩʦʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʫʪʠ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʨʦʣʴ ʦʩʪʘʪʦʯʥʳʭ 

ʥʘʧʨʷʞʝʥʠʡ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʩʪʘʣʦʩʪʥʳʭ ʪʨʝʱʠʥ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʦʩʪʘʪʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʧʨʠ ʮʠʢʣʠʯʝʩʢʦʤ ʥʘʛʨʫʞʝʥʠʠ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ 

ʟʘʨʦʞʜʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʜʝʬʝʢʪʦʚ. ʆʙʦʩʥʦʚʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʝʪʘ ʦʩʪʘʪʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ 

ʧʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʨʝʩʫʨʩʘ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ çʢʦʣʝʩʦ-ʨʝʣʴʩè. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʥʪʘʢʪʥʦ-ʫʩʪʘʣʦʩʪʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ, ʦʩʪʘʪʦʯʥʳʝ ʥʘʧʨʷʞʝʥʠʷ, 

ʢʦʣʝʩʦ, ʨʝʣʴʩ, ʫʩʪʘʣʦʩʪʴ, ʪʨʝʱʠʥʳ. 

 

ɺʚʝʜʝʥʠʝ. 

ʂʦʥʪʘʢʪʥʦ-ʫʩʪʘʣʦʩʪʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʢʦʣʝʩ ʠ ʨʝʣʴʩʦʚ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ 

ʧʨʠʯʠʥ ʩʥʠʞʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʫʪʠ ʠ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʣʠʷʥʠʝ ʦʩʪʘʪʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʥʘ ʧʨʦʮʝʩʩʳ 

ʨʘʟʨʫʰʝʥʠʷ ʦʩʪʘʝʪʩʷ ʜʠʩʢʫʩʩʠʦʥʥʳʤ. 

ʆʩʦʙʫʶ ʩʣʦʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʷʞʝʥʠʡ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ 

ʟʘʨʦʞʜʝʥʠʝ ʢʦʥʪʘʢʪʥʦ-ʫʩʪʘʣʦʩʪʥʳʭ ʪʨʝʱʠʥ, ʯʪʦ ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʢ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ, ʪʘʢ ʠ ʤʦʜʝʣʴʥʳʭ ʧʦʜʭʦʜʦʚ. 

1. ʇʨʦʙʣʝʤʳ ʢʦʥʪʘʢʪʥʦ-ʫʩʪʘʣʦʩʪʥʦʡ ʧʦʚʨʝʞʜʘʝʤʦʩʪʠ ʢʦʣʝʩ ʠ ʨʝʣʴʩʦʚ 

ɾʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʧʫʪʴ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʤʘʪʝʨʠʘʣʦʝʤʢʠʤ ʠ ʥʘʠʤʝʥʝʝ 

ʨʝʟʝʨʚʠʨʦʚʘʥʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʩʨʝʜʩʪʚʦʤ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ [1]. ʉʨʦʢʠ ʤʝʞʜʫ 

ʦʙʥʦʚʣʝʥʠʝʤ ʝʛʦ ʚʝʨʭʥʝʛʦ ʩʪʨʦʝʥʠʷ ʠʩʯʠʩʣʷʶʪʩʷ ʜʝʩʷʪʢʘʤʠ ʣʝʪ. ʉʝʡʯʘʩ ʧʦʝʟʜʘ ʧʨʦʧʫʩʢʘʶʪʩʷ 

ʚ ʦʩʥʦʚʥʦʤ ʧʦ ʢʦʥʩʪʨʫʢʮʠʷʤ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʫʣʦʞʝʥʳ 10 ʠ ʙʦʣʝʝ ʣʝʪ ʥʘʟʘʜ, ʘ ʫʢʣʘʜʳʚʘʝʤʳʝ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʦʥʩʪʨʫʢʮʠʠ ʙʫʜʫʪ ʧʨʦʧʫʩʢʘʪʴ ʧʦʝʟʜʘ ʚ XXIʚ. ʇʦʵʪʦʤʫ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʳʤ 

ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʥʘʜʝʞʥʦʩʪʠ ʧʫʪʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ. 

ʇʨʦʙʣʝʤʫ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ ʠ ʩʥʠʞʝʥʠʷ ʠʭ ʟʘʜʝʨʞʝʢ ʚ ʧʫʪʠ 

ʩʣʝʜʦʚʘʥʠʷ ʨʘʙʦʪʥʠʢʠ ʧʫʪʝʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚʩʝʛʜʘ ʨʝʰʘʣʠ ʧʦ ʜʚʫʤ ʥʘʧʨʘʚʣʝʥʠʷʤ. ɺʦ-ʧʝʨʚʳʭ, 

ʧʦʚʳʰʝʥʠʝʤ ʧʨʦʯʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʧʫʪʠ ʟʘ ʩʯʝʪ ʫʢʣʘʜʢʠ ʧʨʠ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʢʘʧʠʪʘʣʴʥʳʭ 

ʨʝʤʦʥʪʘʭ ʥʘʠʙʦʣʝʝ ʧʨʦʛʨʝʩʩʠʚʥʳʭ, ʥʝ ʫʩʪʫʧʘʶʱʠʭ ʣʫʯʰʠʤ ʤʠʨʦʚʳʤ ʦʙʨʘʟʮʘʤ ʢʦʥʩʪʨʫʢʮʠʡ 

ʚʝʨʭʥʝʛʦ ʩʪʨʦʝʥʠʷ. ɺʦ-ʚʪʦʨʳʭ, ʫʣʫʯʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʝʛʦ ʪʝʢʫʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʠ ʨʝʤʦʥʪʦʚ ʟʘ 

ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʫʪʝʚʳʭ ʙʨʠʛʘʜ, ʦʩʥʘʱʝʥʠʷ ʠʭ ʥʝʦʙʭʦʜʠʤʳʤʠ ʧʫʪʝʚʳʤʠ 

ʤʘʰʠʥʘʤʠ ʠ ʤʝʭʘʥʠʟʤʘʤʠ. ɽʩʣʠ ʥʘ ʚʪʦʨʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʜʦʧʫʱʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʦʪʩʪʘʚʘʥʠʝ ʠ 

ʪʦʣʴʢʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘʤʝʯʝʥʳ ʥʝʢʦʪʦʨʳʝ ʤʝʨʳ ʧʦ ʫʣʫʯʰʝʥʠʶ ʧʦʣʦʞʝʥʠʷ, ʪʦ ʥʘ ʧʝʨʚʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʜʦʩʪʠʛʥʫʪʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʩʧʝʭʠ. ʆʜʥʘʢʦ ʠ ʚ ʩʘʤʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʷʭ ʧʫʪʠ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʝʩʪʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ, 

ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʝ  ʝʛʦ  ʦʪʢʘʟʳ  ʧʨʠ  ʩʦʙʣʶʜʝʥʠʠ  ʚʩʝʭ  ʥʦʨʤ  ʠ  ʧʨʘʚʠʣ  ʵʢʩʧʣʫʘʪʘʮʠʠ  ʠ 
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ʩʦʜʝʨʞʘʥʠʷ. ʇʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ ʮʝʥʘ ʦʪʢʘʟʘ ʧʫʪʠ (ʧʦ ʟʘʜʝʨʞʢʘʤ ʧʦʝʟʜʦʚ) ʠ ʠʭ ʯʠʩʣʦ 

ʪʝʤ ʙʦʣʴʰʝ, ʯʝʤ ʚʳʰʝ ʛʨʫʟʦʥʘʧʨʷʞʝʥʥʦʩʪʴ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ [2] ʩʦʚʨʝʤʝʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʧʫʪʠ ʩ ʟʘʢʘʣʝʥʥʳʤʠ ʠ ʨʘʩʢʠʩʣʝʥʥʳʤʠ ʧʦ 

ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʨʝʣʴʩʘʤʠ ʈ65 ʠ ʈ75 ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʟʘʧʘʩ ʧʨʦʯʥʦʩʪʠ 

ʧʦ ʠʟʛʠʙʥʳʤ (ʦʩʥʦʚʥʳʤ ʧʦ ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʭʨʫʧʢʦʤʫ ʠʟʣʦʤʫ) ʥʘʧʨʷʞʝʥʠʷʤ ʚ ʥʝʩʫʱʠʭ 

ʵʣʝʤʝʥʪʘʭ (ʨʝʣʴʩʘʭ ʠ ʰʧʘʣʘʭ). ʅʦ ʚ ʧʨʦʮʝʩʩʝ ʜʣʠʪʝʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʥʠʭ ʥʘʢʘʧʣʠʚʘʶʪʩʷ 

ʤʝʩʪʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʤʥʦʛʦʢʨʘʪʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʦʚʳʰʝʥʥʳʭ ʤʝʩʪʥʳʭ 

ʥʘʧʨʷʞʝʥʠʡ. ʕʪʠ ʧʦʚʨʝʞʜʝʥʠʷ ʧʦ ʤʝʨʝ ʥʘʨʘʙʦʪʢʠ ʪʦʥʥʘʞʘ ʚʦʟʨʘʩʪʘʶʪ ʠ ʧʨʠʚʦʜʷʪ ʢ ʯʘʩʪʥʳʤ 

ʦʪʢʘʟʘʤ ʧʫʪʠ ʠ ʟʘʜʝʨʞʢʘʤ ʧʦʝʟʜʦʚ. 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʧʨʝʜʣʦʞʝʥʳ ʨʘʟʣʠʯʥʳʝ ʧʫʪʠ ʧʦʚʳʰʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʠ 

ʥʘʜʝʞʥʦʩʪʠ ʨʝʣʴʩʦʚ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ [3, 4, 5] 

- ʫʣʫʯʰʝʥʠʝʤ ʛʝʦʤʝʪʨʠʠ ʢʦʥʪʘʢʪʘ ʢʦʣʝʩʘ ʠ ʨʝʣʴʩʘ; 

- ʥʦʨʤʠʨʦʚʘʥʠʝʤ ʠ ʢʦʥʪʨʦʣʶ ʞʝʩʪʢʦʩʪʠ ʧʫʪʠ; 

- ʧʦʚʳʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʰʧʘʣ ʠ ʧʨʦʢʣʘʜʦʢ; 

- ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʥʦʨʤʘʪʠʚʦʚ ʟʘʤʝʥʳ ʦʩʪʨʦʜʝʬʝʢʪʥʳʭ ʨʝʣʴʩʦʚ. 

ʆʩʥʦʚʥʦʡ ʫʣʫʯʰʝʥʠʷ ʛʝʦʤʝʪʨʠʠ ʢʦʥʪʘʢʪʘ ʢʦʣʝʩʘ ʠ ʨʝʣʴʩʘ, ʧʦ ʜʘʥʥʳʤ [2], ʷʚʣʷʝʪʩʷ 

ʧʝʨʝʭʦʜ ʥʘ ʜʚʫʭʪʦʯʝʯʥʦʝ ʢʦʥʪʘʢʪʠʨʦʚʘʥʠʝ. ʇʦʩʢʦʣʴʢʫ ʦʜʥʦʪʦʯʝʯʥʦʝ ʢʦʥʪʘʢʪʠʨʦʚʘʥʠʝ ʥʝ 

ʧʨʠʚʝʣʦ ʢ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ ʟʘʤʝʪʥʦʤʫ ʩʥʠʞʝʥʠʶ ʦʪʢʘʟʦʚ ʨʝʣʴʩʦʚ ʧʦ ʠʟʥʦʩʫ ʠ ʢʦʥʪʘʢʪʥʳʤʠ 

ʧʦʚʨʝʞʜʝʥʠʷʤʠ, ʚ ʦʪʜʝʣʝʥʠʠ ʧʫʪʝʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ɺʅʀʀɾʊʘ ʙʳʣʦ ʚʳʜʚʠʥʫʪʦ ʜʨʫʛʦʝ 

ʧʨʝʜʣʦʞʝʥʠʝ. ɸ ʠʤʝʥʥʦ ï ʫʤʝʥʴʰʠʪʴ ʢʦʥʪʘʢʪʥʦ-ʫʩʪʘʣʦʩʪʥʳʝ ʦʪʢʘʟʳ ʨʝʣʴʩʦʚ, ʦʩʦʙʝʥʥʦ ʧʦ 

ʚʥʫʪʨʝʥʥʠʤ ʧʦʧʝʨʝʯʥʳʤ ʪʨʝʱʠʥʘʤ ʚ ʛʦʣʦʚʢʝ (ʜʝʬʝʢʪ 21), ʧʝʨʝʤʝʩʪʠʚ ʤʝʩʪʦ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ 

ʢʦʣʝʩ ʩ ʨʝʣʴʩʘʤʠ ʠʟ ʟʦʥʳ ʨʘʙʦʯʝʛʦ ʟʘʢʨʫʛʣʝʥʠʷ ʛʦʣʦʚʢʠ (4-14 ʤʤ ʦʪ ʙʦʢʦʚʦʡ ʨʘʙʦʯʝʡ ʛʨʘʥʠ) ʚ 

ʩʝʨʝʜʠʥʫ ʧʦʚʝʨʭʥʦʩʪʠ ʝʝ ʢʘʪʘʥʠʷ, ʛʜʝ ʢʦʥʪʘʢʪʥʦ-ʫʩʪʘʣʦʩʪʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʥʝ ʟʘʨʦʞʜʘʶʪʩʷ. 

ʇʨʠ ʵʪʦʤ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ ʦʜʥʦʪʦʯʝʯʥʦʝ ʢʦʥʪʘʢʪʠʨʦʚʘʥʠʝ ʠ ʩʙʣʠʞʝʥʠʝ ʨʘʜʠʫʩʦʚ ʢʨʠʚʠʟʥʳ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʢʘʪʘʥʠʷ ʢʦʣʝʩʘ ʠ ʨʝʣʴʩʘ. 

ʅʦʚʠʟʥʘ ʫʢʘʟʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʧʦ ʜʘʥʥʳʤ [2] ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚʘʨʠʘʥʪ ʢʦʥʪʘʢʪʠʨʦʚʘʥʠʷ 

ʨʝʣʴʩʦʚ ʩ ʠʟʥʦʰʝʥʥʳʤʠ ʢʦʣʝʩʘʤʠ, ʢʦʛʜʘ ʨʘʜʠʫʩʳ ʢʨʠʚʠʟʥʳ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʪʘʥʠʷ ʢʦʣʝʩ ʠ 

ʨʝʣʴʩʦʚ ʙʣʠʟʢʠ, ʷʚʣʷʝʪʩʷ ʥʘʠʭʫʜʰʠʤ ʧʦ ʢʦʥʪʘʢʪʥʦ-ʫʩʪʘʣʦʩʪʥʳʤ ʧʦʚʨʝʞʜʝʥʠʷʤ. ʉʦʛʣʘʩʥʦ ʞʝ 

ʧʨʝʞʥʝʡ ʢʦʥʮʝʧʮʠʠ ʥʘʠʤʝʥʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʚʘʨʠʘʥʪ ï ʢʦʥʪʘʢʪʠʨʦʚʘʥʠʝ ʩ ʨʝʣʴʩʘʤʠ ʥʦʚʳʭ 

ʠʣʠ ʦʙʪʦʯʝʥʥʳʭ ʚ ʜʝʧʦ ʧʦ ɻʆʉʊ 9036-76 ʩʪʘʨʳʭ ʢʦʣʝʩ (ʨʠʩʫʥʦʢ 1). 
 

 

ʈʠʩʫʥʦʢ 1 - ʇʨʦʬʠʣʴ ʚʘʛʦʥʥʦʛʦ ʢʦʣʝʩʘ. (ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ ðʧʨʦʬʠʣʴ ʧʦ ɻʆʉʊ 

9036ð76) 1 - ʧʨʠʧʫʩʢ ʥʘ ʠʟʥʦʩ; 2 - ʢʘʥʘʚʢʘ 

 

 

ʇʦ  ʜʘʥʥʳʤ  [6]  ʜʦʧʫʩʢʘʝʤʳʝ  ʥʘʧʨʷʞʝʥʠʷ  ʚ  ʨʝʣʴʩʦʚʳʭ  ʧʣʝʪʷʭ  ʫʩʪʘʥʦʚʣʝʥʳ  ʚ 

çʊʝʭʥʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʷʭ ʧʦ ʫʩʪʨʦʡʩʪʚʫ, ʫʢʣʘʜʢʝ ʠ ʩʦʜʝʨʞʘʥʠʶ ʙʝʩʩʪʳʢʦʚʦʛʦ ʧʫʪʠè. ʆʥʠ 

ʦʧʨʝʜʝʣʝʥʳ ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʷ, ʯʪʦ ʩʫʤʤʘ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʦʪ 

ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʦʪ ʠʟʤʝʥʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 

ʜʦʧʫʩʢʘʝʤʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚ ʨʝʣʴʩʘʭ: 
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+ s ¢ [s ] (1) 

 

ʛʜʝ ʂʇ ï ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ, ʧʨʠʥʠʤʘʝʤʳʡ ʦʪ 1,2 ʜʦ 1,4 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʨʦʧʫʱʝʥʥʦʛʦ ʪʦʥʥʘʞʘ ʠ ʤʝʩʪʘ ʫʢʣʘʜʢʠ ʨʝʣʴʩʦʚ; 

s - ʥʘʧʨʷʞʝʥʠʷ ʚ ʢʨʦʤʢʘʭ ʧʦʜʦʰʚʳ ʨʝʣʴʩʘ ʦʪ ʠʟʛʠʙʘ ʠ ʢʨʫʯʝʥʠʷ ʧʦʜ ʥʘʛʨʫʟʢʦʡ ʦʪ 

ʢʦʣʝʩ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʄʇʘ; 

s -  ʥʘʧʨʷʞʝʥʠʷ  ʚ  ʧʦʧʝʨʝʯʥʦʤ  ʩʝʯʝʥʠʠ  ʨʝʣʴʩʘ  ʦʪ  ʜʝʡʩʪʚʠʷ  ʨʘʩʪʷʛʠʚʘʶʱʠʭ 

ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʩʠʣ, ʧʦʷʚʣʷʶʱʠʭʩʷ ʧʨʠ ʧʦʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʝʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʝʝ ʟʘʢʨʝʧʣʝʥʠʷ, ʄʇʘ; 

[s ] - ʜʦʧʫʩʢʘʝʤʳʝ ʥʘʧʨʷʞʝʥʠʷ (ʜʣʷ ʥʦʚʳʭ ʥʝʟʘʢʘʣʝʥʥʳʭ ʨʝʣʴʩʦʚ ï 350ʄʇʘ, ʜʣʷ 

ʪʝʨʤʦʫʧʨʦʯʥʝʥʥʳʭ ï 400 ʄʇʘ). 

ʅʘʧʨʷʞʝʥʠʷ ʚ ʧʦʜʦʰʚʝ ʨʝʣʴʩʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ çʇʨʘʚʠʣʘʤ ʨʘʩʯʝʪʘ ʚʝʨʭʥʝʛʦ ʩʪʨʦʝʥʠʷ 

ʧʫʪʠ ʥʘ ʧʨʦʯʥʦʩʪʴè. ʄʦʜʫʣʠ ʫʧʨʫʛʦʩʪʠ ʧʦʜʨʝʣʴʩʦʚʦʛʦ ʦʩʥʦʚʘʥʠʷ ʟʠʤʦʡ ʧʨʠ ʜʝʨʝʚʷʥʥʳʭ 

ʰʧʘʣʘʭ ʧʨʠʥʠʤʘʶʪ ʨʘʚʥʳʤʠ 40-50 ʄʇʘ, ʧʨʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʰʧʘʣʘʭ ʩ ʨʝʟʠʥʦʚʳʤʠ ʠ 

ʨʝʟʠʥʦʢʦʨʜʦʚʳʤʠ ʧʨʦʢʣʘʜʢʘʤʠï 120-130 ʄʇʘ. ʅʘʧʨʷʞʝʥʠʷ ʦʪ ʠʟʛʠʙʘ ʠ ʢʨʫʯʝʥʠʷ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʜʦʣʞʥʳ ʙʳʪʴ ʥʝ ʙʦʣʝʝ 240 ʅ/ʤʤ2 ʜʣʷ ʣʦʢʦʤʦʪʠʚʦʚ ʠ 

170ʅ/ʤʤ2 ʜʣʷ ʥʦʚʳʭ ʚʘʛʦʥʦʚ. 

ʅʘ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛʘʭ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ɻʝʨʤʘʥʠʠ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ 

ʥʦʨʤʘʪʠʚʳ: ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʧʦʜʨʝʣʴʩʦʚʦʛʦ ʦʩʥʦʚʘʥʠʷ 400-800 ʅ/ʤʤ2; ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʩʪʝʣʠ 

0,1-0,2 ʅ/ʤʤ3; ʥʘʧʨʷʞʝʥʠʷ ʚ ʧʦʜʦʰʚʝ ʥʝ ʙʦʣʝʝ 70 ʅ/ʤʤ2; ʧʨʦʛʠʙ ʧʦʜ ʢʦʣʝʩʥʦʡ ʥʘʛʨʫʟʢʦʡ 10 ʪʩ 

ʥʝ ʙʦʣʝʝ 2 ʤʤ. 

ʅʘ ʥʦʚʳʭ ʣʠʥʠʷʭ DB (ɻʝʨʤʘʥʠʷ) ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʩʪʝʣʠ ʨʘʚʝʥ 0,3-0,4 ʅ/ʤʤ3, ʧʨʦʛʠʙ ʧʦʜ 

ʢʦʣʝʩʥʦʡ ʥʘʛʨʫʟʢʦʡ ï 0,4-1,0 ʤʤ. ʇʨʠʥʷʪʳʝ ʥʘ DB ʥʦʨʤʘʪʠʚʳ ʞʝʩʪʢʦʩʪʠ ʧʫʪʠ ʧʦʟʚʦʣʷʶʪ ʥʝ 

ʪʦʣʴʢʦ ʧʨʝʜʫʧʨʝʜʠʪʴ ʠʟʣʦʤʳ ʨʝʣʴʩʦʚ ʠʟ-ʟʘ ʢʦʨʨʦʟʠʦʥʥʦ-ʫʩʪʘʣʦʩʪʥʳʭ ʪʨʝʱʠʥ ʚ ʧʦʜʦʰʚʝ, ʥʦ ʠ 

ʧʦʚʳʩʠʪʴ ʩʢʦʨʦʩʪʠ ʧʦʝʟʜʦʚ ʜʦ 200 ʢʤ/ʯ ʠ ʙʦʣʝʝ ʩʥʠʞʝʥʠʝʤ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʣ, ʚʦʟʥʠʢʘʶʱʠʭ 

ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʦ ʥʝʨʘʚʥʦʫʧʨʫʛʦʤʫ ʧʫʪʠ, ʘ ʪʘʢʞʝ ʫʣʫʯʰʝʥʠʝʤ ʧʣʘʚʥʦʩʪʠ ʭʦʜʘ ʧʦʜʚʠʞʥʦʛʦ 

ʩʦʩʪʘʚʘ. 

ʅʘ ʈʦʩʩʠʡʩʢʠʭ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛʘʭ ʠʟʛʠʙʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʨʝʣʴʩʘʭ ʚ 2-3 ʨʘʟʘ ʙʦʣʴʰʝ, 

ʯʝʤ ʥʘ ʜʦʨʦʛʘʭ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ. ʇʝʨʝʟʘʛʨʫʟʢʘ ʨʝʣʴʩʦʚ, ʚʳʩʦʢʠʝ ʦʩʪʘʪʦʯʥʳʝ ʨʘʩʪʷʛʠʚʘʶʱʠʝ 

ʥʘʧʨʷʞʝʥʠʷ ʚ ʧʦʜʦʰʚʝ ʦʙʲʝʤʥʦʟʘʢʘʣʝʥʥʳʭ ʨʝʣʴʩʦʚ ʅʊʄʂ ʠ ʂʄʂ ʧʨʠʚʦʜʷʪ ʢ ʠʭ ʠʟʣʦʤʘʤ ʧʦ 

ʜʝʬʝʢʪʫ 69. 

ʂʘʢ ʧʦʢʘʟʘʥʦ ʚ [5] ʨʘʟʨʫʰʝʥʠʝ ʧʣʝʪʝʡ ʩʚʷʟʘʥʦ ʩ ʧʦʷʚʣʝʥʠʝʤ ʚ ʥʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʤʝʩʪʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʥʝʢʘʯʝʩʪʚʝʥʥʦ ʩʦʙʨʘʥʥʦʡ ʨʝʣʴʩʦʰʧʘʣʴʥʦʡ ʨʝʰʝʪʢʝ ʧʨʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʢʦʣʝʩʥʦʡ ʪʝʣʝʞʢʦʡ ʛʨʫʟʦʚʦʛʦ ʚʘʛʦʥʘ. ɼʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠʟʣʦʤʦʚ ʥʘʜʦ 

ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʰʧʘʣ ʠ ʧʦʜʢʣʘʜʦʢ, ʩʥʠʟʠʪʴ ʢʦʨʨʦʟʠʶ ʧʦʜʦʰʚʳ ʨʝʣʴʩʦʚ 

ʫʢʣʘʜʢʦʡ ʧʨʦʢʣʘʜʦʢ ʩ ʨʠʬʣʝʥʠʝʤ ʠ ʚʚʝʩʪʠ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʨʝʣʴʩʦʰʧʘʣʴʥʦʡ ʨʝʰʝʪʢʠ ʥʘ 

ʟʚʝʥʦʩʙʦʨʦʯʥʳʭ ʙʘʟʘʭ ʇʄʉ. 

ɺ ʨʘʙʦʪʝ [1] ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʦʨʤʘʪʠʚʳ ʟʘʤʝʥʳ ʦʩʪʨʦʜʝʬʝʢʪʥʳʭ ʨʝʣʴʩʦʚ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʦʙʥʘʨʫʞʝʥʠʝʤ ʧʨʠ ʜʝʬʝʢʪʦʩʢʦʧʠʠ ʧʣʦʱʘʜʠ ʜʝʬʝʢʪʘ ʚ ʛʦʣʦʚʢʝ ʨʝʣʴʩʘ. 

ɺʩʝ ɻ ʪʠ ʧʨʝʜʣʘʛʘʝʤʳʝ ʠ ʯʘʩʪʠʯʥʦ ʚʥʝʜʨʷʝʤʳʝ ʚ ʧʫʪʝʚʦʤ ʭʦʟʷʡʩʪʚʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʤʝʨʳ, 

ʩʚʷʟʘʥʳ ʩʦ ʩʣʦʞʥʦʩʪʷʤʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠʯʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ ʢʦʥʪʘʢʪʥʦ-ʫʩʪʘʣʦʩʪʥʳʭ 

ʜʝʬʝʢʪʦʚ ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʦʧʝʨʝʯʥʳʭ ʪʨʝʱʠʥ ʚ ʛʦʣʦʚʢʝ ʨʝʣʴʩʘ (ʜʝʬʝʢʪ 21) ʠ ʢʦʨʨʦʟʠʦʥʥʦ-

ʫʩʪʘʣʦʩʪʥʳʭ ʪʨʝʱʠʥ ʚ ʧʦʜʦʰʚʝ ʨʝʣʴʩʘ. (ʜʝʬʝʢʪ 69). 

 

2. ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʪʨʝʱʠʥ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʟʘʨʦʞʜʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʪʨʝʱʠʥ ʚ ʵʣʝʤʝʥʪʘʭ ʩʠʩʪʝʤʳ 

çʢʦʣʝʩʦïʨʝʣʴʩè ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʟʦʥʘʤʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʢʘʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ. ʆʯʘʛʠ 

ʨʘʟʨʫʰʝʥʠʷ ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʥʘ ʨʘʟʣʠʯʥʦʡ ʛʣʫʙʠʥʝ, ʚʢʣʶʯʘʷ ʧʦʜʧʦʚʝʨʭʥʦʩʪʥʳʝ ʩʣʦʠ 

ʤʝʪʘʣʣʘ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʩʣʦʞʥʳʤ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ, ʘ ʪʘʢʞʝ 

K s 
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ʥʘʣʠʯʠʝʤ ʦʩʪʘʪʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ʧʨʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʇʨʠ ʮʠʢʣʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘʛʨʫʟʦʢ ʧʨʦʠʩʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʧʨʦʮʝʩʩʳ: 

ʧʦʩʪʝʧʝʥʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʤʠʢʨʦʧʦʚʨʝʞʜʝʥʠʡ ʚ ʤʘʪʝʨʠʘʣʝ, ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ 

ʥʘʧʨʷʞʝʥʠʡ ʠ ʠʟʤʝʥʝʥʠʝ ʠʭ ʭʘʨʘʢʪʝʨʘ. ʆʩʦʙʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʥʘʧʨʷʞʝʥʠʡ ʠʟ 

ʩʞʠʤʘʶʱʠʭ ʚ ʨʘʩʪʷʛʠʚʘʶʱʠʝ, ʯʪʦ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʟʘʨʦʞʜʝʥʠʷ ʠ 

ʫʩʢʦʨʝʥʥʦʛʦ ʨʦʩʪʘ ʪʨʝʱʠʥ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʚʠʪʠʝ ʢʦʥʪʘʢʪʥʦ-ʫʩʪʘʣʦʩʪʥʳʭ ʪʨʝʱʠʥ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʚʦʢʫʧʥʳʤ 

ʚʣʠʷʥʠʝʤ ʢʦʥʪʘʢʪʥʳʭ ʥʘʛʨʫʟʦʢ, ʦʩʪʘʪʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʠʭ ʵʚʦʣʶʮʠʝʡ ʚ ʧʨʦʮʝʩʩʝ 

ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʥʘʛʨʫʞʝʥʠʷ. 

 

ɺʳʚʦʜʳ 

1. ʂʦʥʪʘʢʪʥʦ-ʫʩʪʘʣʦʩʪʥʘʷ ʧʦʚʨʝʞʜʘʝʤʦʩʪʴ ʢʦʣʝʩ ʠ ʨʝʣʴʩʦʚ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʚʢʣʶʯʘʶʱʝʛʦ ʢʦʥʪʘʢʪʥʳʝ, ʠʟʛʠʙʥʳʝ ʠ 

ʦʩʪʘʪʦʯʥʳʝ ʥʘʧʨʷʞʝʥʠʷ. 

2. ʆʩʪʘʪʦʯʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩʳ ʟʘʨʦʞʜʝʥʠʷ 

ʪʨʝʱʠʥ, ʩʤʝʱʘʷ ʟʦʥʳ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʛʣʫʙʴ ʤʘʪʝʨʠʘʣʘ. 

3. ɺ ʫʩʣʦʚʠʷʭ ʮʠʢʣʠʯʝʩʢʦʛʦ ʥʘʛʨʫʞʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʷʞʝʥʠʡ, 
ʧʨʠ ʢʦʪʦʨʦʤ ʚʦʟʤʦʞʥʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʫʩʢʦʨʷʶʱʠʭ ʨʘʟʚʠʪʠʝ 

ʪʨʝʱʠʥ. 

4. ʅʝʜʦʫʯʝʪ ʦʩʪʘʪʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʧʨʠ ʘʥʘʣʠʟʝ ʧʨʦʯʥʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʟʘʥʠʞʝʥʠʶ 
ʦʮʝʥʢʠ ʨʠʩʢʘ ʨʘʟʨʫʰʝʥʠʷ ʠ ʩʥʠʞʝʥʠʶ ʪʦʯʥʦʩʪʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʘ. 

5. ɺʢʣʶʯʝʥʠʝ ʦʩʪʘʪʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʨʘʩʯʝʪʥʳʝ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʘʜʝʢʚʘʪʥʦ 

ʦʮʝʥʠʚʘʪʴ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ çʢʦʣʝʩʦïʨʝʣʴʩè. 

ʉʇʀʉʆʂ ʀʉʇʆʃʔɿʆɺɸʅʅʓʍ ʀʉʊʆʏʅʀʂʆɺ 

1. ɸʙʜʫʨʘʰʠʪʦʚ ɸ.ʖ. ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʥʪʘʢʪʥʦ-ʫʩʪʘʣʦʩʪʥʳʭ ʜʝʬʝʢʪʦʚ. 

//ʇʫʪʴ ʠ ʧʫʪʝʚʦʝ ʭʦʟʷʡʩʪʚʦ, 2002, ˉ11, ʩ.16-20. 

2. ʃʳʩʶʢ ɺ.ʉ. ʇʦʚʳʰʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʧʫʪʠ ʟʘ ʩʯʝʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ 
ʧʦ ʰʠʨʠʥʝ ʛʦʣʦʚʢʠ ʨʝʣʴʩʘ ʢʦʥʪʘʢʪʥʳʭ ʥʘʧʨʷʞʝʥʠʡ. /ʉʙ. ʥʘʫʯʥ. ʪʨ. ʇʦʜ ʨʝʜ. ɺ.ʉ. ʃʳʩʶʢʘ 

çʇʦʚʳʰʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʧʫʪʠè - ʄ.: ʊʨʘʥʩʧʦʨʪ, 1989, ʩ. 3-21. 

3. ʃʳʩʶʢ ɺ.ʉ., ɾʝʣʥʠʥ ɻ.ɻ., ʐʘʨʘʧʦʚ ʉ.ʅ. ʇʦʚʨʝʞʜʝʥʠʝ ʨʝʣʴʩʦʚ ʠ ʠʟʥʦʩ ʢʦʣʝʩ. //ʇʫʪʴ 

ʠ ʧʫʪʝʚʦʝ ʭʦʟʷʡʩʪʚʦ, 1997, ˉ7, ʩ. 4-8. 

4. ʂʦʥʶʭʦʚ ɸ.ɼ. ʆʪ ʥʦʨʤʠʨʦʚʘʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʞʝʩʪʢʦʩʪʠ ʧʦʜʨʝʣʴʩʦʚʦʛʦ ʦʩʥʦʚʘʥʠʷ ʢ 
ʣʠʢʚʠʜʘʮʠʠ ʠʟʣʦʤʦʚ ʨʝʣʴʩʦʚ ʧʦ ʜʝʬʝʢʪʫ 69. //ɺʝʩʪʥʠʢ ɺʅʀʀɾʊ, 2000, ˉ2, ʩ. 5-11. 

5. ʂʘʨʧʫʱʝʥʢʦ ʅ.ʀ. ʅʘʜʝʞʥʦʩʪʴ ʩʚʷʟʝʡ ʨʝʣʴʩʦʚ ʩ ʦʩʥʦʚʘʥʠʝʤ. / ʄ.: ʊʨʘʥʩʧʦʨʪ, 1986 ï 

150ʩ. 

6. ʂʦʥʶʭʦʚ ɸ.ɼ. ɾʝʩʪʢʦʩʪʴ ʧʫʪʠ: ʥʦʨʤʠʨʦʚʘʥʠʝ ʠ ʢʦʥʪʨʦʣʴ (ʫʩʪʘʥʦʚʣʝʥʘ ʧʨʠʯʠʥʘ 

ʠʟʣʦʤʘ ʨʝʣʴʩʦʚ ʧʦ ʜʝʬʝʢʪʫ 69). // ʇʫʪʴ ʠ ʧʫʪʝʚʦʝ ʭʦʟʷʡʩʪʚʦ, 1999, ˉ12, ʩ. 2-7. 

 

 

ᴄʆɾ 656:004:658.7 

 

ʀʅʅʆɺɸʎʀʗʃʓפ ʊɽʍʅʆʃʆɻʀʗʃɸʈ ɾᴄʅɽ ʂᴆʃɯʂ ɾᴄʅɽ 

ʃʆɻʀʉʊʀʂɸʃʓפ ɾתʁɽʃɽʈɼɯ ʎʀʌʈʃɸʅɼʓʈʋ 

 

ɹʦʭʘʝʚʘ ײפʨʘʣʘʡ ʋʨʘʟʙʘʝʚʥʘ, ʘʨʥʘʡʳ ʧᴅʥ ʦץʳʪʫʰʳʩʳ 

 

ɾʘשʘᴇʟʝʥ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʞᴅʥʝ ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʢʦʣʣʝʜʞʽ 



25  

ɸשʜʘʪʧʘ.  ɹײʣ ʞײʤʳʩʪʘ ʢᴇʣʽʢ ʞᴅʥʝ ʣʦʛʠʩʪʠʢʘ ʩʘʣʘʩʳʥʜʘ ʠʥʥʦʚʘʮʠʷʣʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ ʞᴅʥʝ ʮʠʬʨʣʘʥʜʳʨʫ װʜʝʨʽʩʪʝʨʽʥʽש ʤʘשʳʟʳ ץʘʨʘʩʪʳʨʳʣʘʜʳ. פʘʟʽʨʛʽ 

ʪʘשʜʘ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʢᴇʣʽʢ ʞװʡʝʣʝʨʽʥ ʙʘʩץʘʨʫʜʳ ʞʝʪʽʣʜʽʨʽʧ, ʣʦʛʠʩʪʠʢʘʣʳץ 

ʧʨʦʮʝʩʪʝʨʜʽ ʪʠʽʤʜʽ ײʡʳʤʜʘʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. GPS ʥʘʚʠʛʘʮʠʷʩʳ, ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ, 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʙʘʩץʘʨʫ ʞװʡʝʣʝʨʽ ʞᴅʥʝ ʮʠʬʨʣʳץ ʧʣʘʪʬʦʨʤʘʣʘʨ ʢᴇʣʽʢ ץʦʟסʘʣʳʩʳʥ 

ʦשʪʘʡʣʘʥʜʳʨʳʧ, ʪʘʩʳʤʘʣʜʘʫ ץʘʫʽʧʩʽʟʜʽʛʽʥ  ʘʨʪʪʳʨʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ,  ʣʦʛʠʩʪʠʢʘʣʳץ 

ʞװʡʝʣʝʨʜʽ ʮʠʬʨʣʘʥʜʳʨʫ ץʦʡʤʘ ʞײʤʳʩʳʥ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫסʘ, ʞʝʪʢʽʟʫ ʫʘץʳʪʳʥ ץʳʩץʘʨʪʫסʘ 

ʞᴅʥʝ ʰʳסʳʥʜʘʨʜʳ ʘʟʘʡʪʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. ɹʘʷʥʜʘʤʘʜʘ ʠʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʢᴇʣʽʢ 

ʞᴅʥʝ ʣʦʛʠʩʪʠʢʘ ʩʘʣʘʩʳʥʳש ʜʘʤʫʳʥʘ ʪʠʛʽʟʝʪʽʥ ᴅʩʝʨʽ ʤʝʥ ʙʦʣʘʰʘץʪʘסʳ ʤʘשʳʟʳ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

ʂʽʣʪ ʩᴇʟʜʝʨ: ʠʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ, ʮʠʬʨʣʘʥʜʳʨʫ, ʢᴇʣʽʢ, ʣʦʛʠʩʪʠʢʘ, ʢᴇʣʽʢ 

ʞװʡʝʣʝʨʽ, ʣʦʛʠʩʪʠʢʘʣʳץ ʞװʡʝʣʝʨ, ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ, ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ, GPS-ʥʘʚʠʛʘʮʠʷ, Big 

Data, ERP, WMS, TMS, ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ ʢᴇʣʽʢ ʞװʡʝʣʝʨʽ, ʮʠʬʨʣʳץ ʧʣʘʪʬʦʨʤʘʣʘʨ. 

 

ʂʽʨʽʩʧʝ. פʘʟʽʨʛʽ ʟʘʤʘʥסʳ ץʦסʘʤʜʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ ʮʠʬʨʣʳץ ʞװʡʝʣʝʨʜʽש 

ʜʘʤʫʳ ʵʢʦʥʦʤʠʢʘʥʳש ʙʘʨʣʳץ ʩʘʣʘʣʘʨʳʥʘ װʣʢʝʥ ᴅʩʝʨ ʝʪʫʜʝ. ʉʦʥʳש ʽʰʽʥʜʝ ʢᴇʣʽʢ ʞᴅʥʝ 

ʣʦʛʠʩʪʠʢʘ ʩʘʣʘʩʳ ʜʘ ץʘʨץʳʥʜʳ ᴇʟʛʝʨʽʩʪʝʨʛʝ ײʰʳʨʘʧ ʦʪʳʨ. ʂᴇʣʽʢ ʞװʡʝʣʝʨʽ ʤʝʥ ʣʦʛʠʩʪʠʢʘʣʳץ 

ʧʨʦʮʝʩʪʝʨʜʽ ʪʠʽʤʜʽ ײʡʳʤʜʘʩʪʳʨʫ װʰʽʥ ʠʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫ ʘʩʘ ʤʘשʳʟʜʳ. 

ʂᴇʣʽʢ ʩʘʣʘʩʳ ï ʤʝʤʣʝʢʝʪ ʵʢʦʥʦʤʠʢʘʩʳʥʳש ʥʝʛʽʟʛʽ ʩʘʣʘʣʘʨʳʥʳש ʙʽʨʽ. ʆʣ ʘʜʘʤʜʘʨ ʤʝʥ 

ʞװʢʪʝʨʜʽ ʙʽʨ ʦʨʳʥʥʘʥ ʝʢʽʥʰʽ ʦʨʳʥסʘ ʞʝʪʢʽʟʫʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ɸʣ ʣʦʛʠʩʪʠʢʘ ï ʪʘʫʘʨʣʘʨʜʳש 

 ʡʝʩʽװʘʨʫ ʞץʪʘʫ, ʪʘʩʳʤʘʣʜʘʫ ʞᴅʥʝ ʞʝʪʢʽʟʫ ʧʨʦʮʝʩʪʝʨʽʥ ʙʘʩץʡʳʤʜʘʩʪʳʨʫ, ʩʘײ ʘʣʳʩʳʥסʦʟץ

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

 ʜʘʤʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʢᴇʣʽʢ ʞᴅʥʝ ʣʦʛʠʩʪʠʢʘ ʩʘʣʘʩʳʥʜʘ שʧʨʦʛʨʝʩʪʽ ץʳʣʳʤʠ-ʪʝʭʥʠʢʘʣʳנ

ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ ʢʝשʽʥʝʥ ʪʘʨʘʣʫʜʘ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʩʧʫʪʥʠʢʪʽʢ ʥʘʚʠʛʘʮʠʷ, 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʙʘʩץʘʨʫ ʞװʡʝʣʝʨʽ, ʘץʧʘʨʘʪʪʳץ ʧʣʘʪʬʦʨʤʘʣʘʨ ʞᴅʥʝ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ 

ʩʠʷץʪʳ ʠʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʢᴇʣʽʢ ʞᴅʥʝ ʣʦʛʠʩʪʠʢʘʣʳץ ʞװʡʝʣʝʨʜʽש ʪʠʽʤʜʽ ʞײʤʳʩ 

ʽʩʪʝʫʽʥʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʂᴇʣʽʢ ʞᴅʥʝ ʣʦʛʠʩʪʠʢʘʣʳץ ʞװʡʝʣʝʨʜʽ ʮʠʬʨʣʘʥʜʳʨʫ ï ʙײʣ ʢᴇʣʽʢ ʠʥʬʨʘײץʨʳʣʳʤʳʥ, 

ʪʘʩʳʤʘʣʜʘʫ ʧʨʦʮʝʩʪʝʨʽʥ ʞᴅʥʝ ʣʦʛʠʩʪʠʢʘʣʳץ ץʳʟʤʝʪʪʝʨʜʽ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʘʨץʳʣʳ 

ʞʝʪʽʣʜʽʨʫ ʧʨʦʮʝʩʽ. ɹײʣ ʧʨʦʮʝʩʩ ʪʘʩʳʤʘʣʜʘʫ ʫʘץʳʪʳʥ ץʳʩץʘʨʪʫסʘ, ʰʳסʳʥʜʘʨʜʳ ʘʟʘʡʪʫסʘ ʞᴅʥʝ 

 .ʘ ʢᴇʤʝʢʪʝʩʝʜʽסʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫץ

ʉʦʥʜʳץʪʘʥ ʢᴇʣʽʢ ʞᴅʥʝ ʣʦʛʠʩʪʠʢʘ ʩʘʣʘʩʳʥ ʮʠʬʨʣʘʥʜʳʨʫ ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ɻ ʢʦʥʦʤʠʢʘʥʳש 

ʤʘשʳʟʜʳ ʙʘסʳʪʪʘʨʳʥʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʀʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʢᴇʣʽʢ ʩʘʣʘʩʳʥʜʘסʳ ʨᴇʣʽ 

ʀʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʢᴇʣʽʢ ʩʘʣʘʩʳʥʳש ʜʘʤʫʳʥʘ װʣʢʝʥ r  ʧʘʣ ʝʪʝʜʽ. ʆʣʘʨ ʢᴇʣʽʢץ

 ʘ ʞᴅʥʝ ʪʘʩʳʤʘʣʜʘʫסʘʫʽʧʩʽʟʜʽʛʽʥ ʘʨʪʪʳʨʫץ ʘ, ʞʦʣסʘʨʫץʘʣʳʩʳʥ ʪʠʽʤʜʽ ʙʘʩסʦʟץ שʨʘʣʜʘʨʳʥʳײץ

ʧʨʦʮʝʩʪʝʨʽʥ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʂᴇʣʽʢ ʩʘʣʘʩʳʥʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ ʥʝʛʽʟʛʽ ʠʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨסʘ ʤʳʥʘʣʘʨ 

ʞʘʪʘʜʳ: 

¶ ʩʧʫʪʥʠʢʪʽʢ ʥʘʚʠʛʘʮʠʷ ʞװʡʝʣʝʨʽ (GPS, ɻʃʆʅɸʉʉ) 

¶ ʘץʳʣʜʳ ʢᴇʣʽʢ ʞװʡʝʣʝʨʽ (Intelligent Transport Systems ï ITS) 

¶ ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʙʘʩץʘʨʫ ʞװʡʝʣʝʨʽ 

¶ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ 

¶ ʮʠʬʨʣʳץ ʤʦʥʠʪʦʨʠʥʛ ʞװʡʝʣʝʨʽ 

ɹײʣ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʢᴇʣʽʢ ץʦʟסʘʣʳʩʳʥ ʙʘץʳʣʘʫסʘ, ʢᴇʣʽʢ ײץʨʘʣʜʘʨʳʥʳש ʦʨʥʘʣʘʩץʘʥ ʞʝʨʽʥ 

ʘʥʳץʪʘʫסʘ ʞᴅʥʝ ʪʘʩʳʤʘʣʜʘʫ ʤʘʨʰʨʫʪʳʥ ʪʠʽʤʜʽ ʞʦʩʧʘʨʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʄʳʩʘʣʳ, GPS ʪʝʭʥʦʣʦʛʠʷʩʳ ʘʨץʳʣʳ ʢᴇʣʽʢ ײץʨʘʣʜʘʨʳʥʳץ שʦʟסʘʣʳʩʳʥ ʥʘץʪʳ ʫʘץʳʪ 

ʨʝʞʠʤʽʥʜʝ ʙʘץʳʣʘʫסʘ ʙʦʣʘʜʳ. ɹײʣ ʞװʢ ʪʘʩʳʤʘʣʜʘʫ ʢʦʤʧʘʥʠʷʣʘʨʳʥʘ ʢᴇʣʽʢʪʝʨʜʽש ʦʨʥʘʣʘʩʫʳʥ 

ʙʘץʳʣʘʫסʘ ʞᴅʥʝ ʞʝʪʢʽʟʫ ʫʘץʳʪʳʥ ʞʦʩʧʘʨʣʘʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. 

ɸץʳʣʜʳ ʢᴇʣʽʢ ʞװʡʝʣʝʨʽ 

ɸץʳʣʜʳ ʢᴇʣʽʢ ʞװʡʝʣʝʨʽ ï ʢᴇʣʽʢ ʠʥʬʨʘײץʨʳʣʳʤʳʥ ʞᴅʥʝ ʞʦʣ ץʦʟסʘʣʳʩʳʥ ʙʘʩץʘʨʫסʘ 

ʘʨʥʘʣסʘʥ ʟʘʤʘʥʘʫʠ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʞʠʳʥʪʳסʳ. ɹײʣ ʞװʡʝʣʝʨ ʞʦʣʜʘסʳ ʢᴇʣʽʢ ʘסʳʥʜʘʨʳʥ 

ʨʝʪʪʝʫʛʝ, ʢʝʧʪʝʣʽʩʪʝʨʜʽ ʘʟʘʡʪʫסʘ ʞᴅʥʝ ʞʦʣ ץʘʫʽʧʩʽʟʜʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 
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ɸץʳʣʜʳ ʢᴇʣʽʢ ʞװʡʝʣʝʨʽʥʽש ʥʝʛʽʟʛʽ ʵʣʝʤʝʥʪʪʝʨʽ: 

¶ ʞʦʣ ץʦʟסʘʣʳʩʳʥ ʘʚʪʦʤʘʪʪʳ ʙʘʩץʘʨʫ 

¶ ʙʝʡʥʝʙʘץʳʣʘʫ ʞװʡʝʣʝʨʽ 

¶ ʵʣʝʢʪʨʦʥʜʳץ ʪᴇʣʝʤ ʞװʡʝʣʝʨʽ 

¶ ʘץʧʘʨʘʪʪʳץ ʪʘʙʣʦʣʘʨ 

¶ ʞʦʣ ץʦʟסʘʣʳʩʳʥ ʤʦʥʠʪʦʨʠʥʛʪʝʫ ʞװʡʝʣʝʨʽ 

ʄʳʩʘʣʳ, ʢᴇʧʪʝʛʝʥ ץʘʣʘʣʘʨʜʘ ץʦסʘʤʜʳץ ʢᴇʣʽʢʪʝʨʜʝ ʵʣʝʢʪʨʦʥʜʳץ ʙʠʣʝʪ ʞװʡʝʩʽ 

ʝʥʛʽʟʽʣʛʝʥ. ɹײʣ ʞװʡʝ ʞʦʣʘʫʰʳʣʘʨסʘ ץʦʣʤʘ-ץʦʣ ʘץʰʘʩʳʟ ʪᴇʣʝʤ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʃʦʛʠʩʪʠʢʘʣʳץ ʞװʡʝʣʝʨʜʽ ʮʠʬʨʣʘʥʜʳʨʫ 

ʃʦʛʠʩʪʠʢʘ ï ʪʘʫʘʨʣʘʨʜʳ ᴇʥʜʽʨʫʰʽʜʝʥ ʪײʪʳʥʫʰʳסʘ ʞʝʪʢʽʟʫ ʧʨʦʮʝʩʽʥ ʙʘʩץʘʨʫ ʞװʡʝʩʽ. 

 ʪʠʽʤʜʽʣʽʛʽ שʳʣʳ ʦʣʘʨʜʳץʧʨʦʮʝʩʪʝʨʜʽ ʮʠʬʨʣʘʥʜʳʨʫ ʘʨ ץʳʪʪʘ ʣʦʛʠʩʪʠʢʘʣʳץʘʟʽʨʛʽ ʫʘפ

ʘʡʪʘʨʣʳץʪʘʡ ʘʨʪʪʳ. 

ʃʦʛʠʩʪʠʢʘʣʳץ ʞװʡʝʣʝʨʜʝ ץʦʣʜʘʥʳʣʘʪʳʥ ʥʝʛʽʟʛʽ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ: 

¶ ERP ʞװʡʝʣʝʨʽ (Enterprise Resource Planning) 

¶ WMS ץʦʡʤʘ ʙʘʩץʘʨʫ ʞװʡʝʣʝʨʽ 

¶ TMS ʪʘʩʳʤʘʣʜʘʫʜʳ ʙʘʩץʘʨʫ ʞװʡʝʣʝʨʽ 

¶ ʙײʣʪʪʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨ 

 ʣʢʝʥ ʜʝʨʝʢʪʝʨ (Big Data)װ ¶

ɹײʣ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʣʦʛʠʩʪʠʢʘʣʳץ ʦʧʝʨʘʮʠʷʣʘʨʜʳ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫסʘ ʞᴅʥʝ ʘץʧʘʨʘʪ 

ʘʣʤʘʩʫʜʳ ʞʝשʽʣʜʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʄʳʩʘʣʳ, WMS ʞװʡʝʣʝʨʽ ץʦʡʤʘʜʘסʳ ʪʘʫʘʨʣʘʨʜʳ ʝʩʝʧʢʝ ʘʣʫʜʳ ʘʚʪʦʤʘʪʪʘʥʜʳʨʘʜʳ. ɹײʣ 

ʞװʡʝʣʝʨ ʘʨץʳʣʳ ʪʘʫʘʨʣʘʨʜʳש ʦʨʥʘʣʘʩʫʳʥ, ʩʘʥʳʥ ʞᴅʥʝ ץʦʟסʘʣʳʩʳʥ ʙʘץʳʣʘʫסʘ ʙʦʣʘʜʳ. 

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʞᴅʥʝ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ 

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʢᴇʣʽʢ ʞᴅʥʝ ʣʦʛʠʩʪʠʢʘ ʩʘʣʘʩʳʥʜʘ ʢʝשʽʥʝʥ 

 ʣʢʝʥ ʢᴇʣʝʤʜʝʛʽ ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʧ, ʪʘʩʳʤʘʣʜʘʫ ʧʨʦʮʝʩʪʝʨʽʥװ ʣ ʪʝʭʥʦʣʦʛʠʷʣʘʨײʦʣʜʘʥʳʣʫʜʘ. ɹץ

ʦשʪʘʡʣʘʥʜʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʢʝʣʝʩʽ ʙʘסʳʪʪʘʨʜʘ ץʦʣʜʘʥʳʣʘʜʳ: 

¶ ʤʘʨʰʨʫʪʪʘʨʜʳ ʘʚʪʦʤʘʪʪʳ ʞʦʩʧʘʨʣʘʫ 

¶ ʞװʢ ʪʘʩʳʤʘʣʜʘʫ ʫʘץʳʪʳʥ ʙʦʣʞʘʫ 

¶ ʢᴇʣʽʢ ץʦʟסʘʣʳʩʳʥ ʪʘʣʜʘʫ 

 ʤʳʩʳʥ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫײʦʡʤʘ ʞץ ¶

ʉʦʥʳʤʝʥ ץʘʪʘʨ ʨʦʙʦʪʪʘʥʜʳʨʳʣסʘʥ ʞװʡʝʣʝʨ ץʦʡʤʘ ʣʦʛʠʩʪʠʢʘʩʳʥʜʘ ʢʝשʽʥʝʥ 

 .ʤʳʩʪʘʨʳʥ ʦʨʳʥʜʘʡ ʘʣʘʜʳײʨʳʧʪʘʫ ʞᴅʥʝ ʪʘʩʳʤʘʣʜʘʫ ʞײʦʣʜʘʥʳʣʫʜʘ. ʈʦʙʦʪʪʘʨ ʪʘʫʘʨʣʘʨʜʳ ʩץ

ʎʠʬʨʣʘʥʜʳʨʫʜʳש ʘʨʪʳץʰʳʣʳץʪʘʨʳ 

ʂᴇʣʽʢ ʞᴅʥʝ ʣʦʛʠʩʪʠʢʘʣʳץ ʞװʡʝʣʝʨʜʽ ʮʠʬʨʣʘʥʜʳʨʫ ʢᴇʧʪʝʛʝʥ ʘʨʪʳץʰʳʣʳץʪʘʨ ʙʝʨʝʜʽ: 

¶ ʪʘʩʳʤʘʣʜʘʫ ʫʘץʳʪʳʥ ץʳʩץʘʨʪʫ 

¶ ʣʦʛʠʩʪʠʢʘʣʳץ ʰʳסʳʥʜʘʨʜʳ ʘʟʘʡʪʫ 

¶ ʘץʧʘʨʘʪʪʳש ʜᴅʣʜʽʛʽʥ ʘʨʪʪʳʨʫ 

 ʘʤʪʘʤʘʩʳʟ ʝʪʫץ ʘʫʽʧʩʽʟʜʽʢʪʽץ ¶

 ʩʘʨʪʫץʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʩʘʧʘʩʳʥ ʞʘץ ¶

ʉʦʥʳʤʝʥ ץʘʪʘʨ ʮʠʬʨʣʘʥʜʳʨʫ ʘʨץʳʣʳ ʢᴇʣʽʢ ץʦʟסʘʣʳʩʳʥ ʪʠʽʤʜʽ ʞʦʩʧʘʨʣʘʫסʘ ʞᴅʥʝ 

ʨʝʩʫʨʩʪʘʨʜʳ װʥʝʤʜʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʪʫʘʜʳ. 

 

 ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʢᴇʣʽʢ ʞᴅʥʝ ʣʦʛʠʩʪʠʢʘ ץʜʘ ʠʥʥʦʚʘʮʠʷʣʳשʘʟʽʨʛʽ ʪʘפ .ʦʨʳʪʳʥʜʳפ

ʩʘʣʘʩʳʥʳש ʜʘʤʫʳʥʘ װʣʢʝʥ ʳץʧʘʣ ʝʪʫʜʝ. ʎʠʬʨʣʘʥʜʳʨʫ ʘʨץʳʣʳ ʢᴇʣʽʢ ʞװʡʝʣʝʨʽʥ ʙʘʩץʘʨʫ 

ʞʝשʽʣʜʝʧ, ʪʘʩʳʤʘʣʜʘʫ ʧʨʦʮʝʩʪʝʨʽ ʪʠʽʤʜʽ ײʡʳʤʜʘʩʪʳʨʳʣʘʜʳ. 

GPS ʥʘʚʠʛʘʮʠʷʩʳ, ʘץʳʣʜʳ ʢᴇʣʽʢ ʞװʡʝʣʝʨʽ, ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʙʘʩץʘʨʫ ʞװʡʝʣʝʨʽ ʞᴅʥʝ 

ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʩʠʷץʪʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʢᴇʣʽʢ ʠʥʬʨʘײץʨʳʣʳʤʳʥʳש ʪʠʽʤʜʽ ʞײʤʳʩ ʽʩʪʝʫʽʥʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʣʦʛʠʩʪʠʢʘʣʳץ ʞװʡʝʣʝʨʜʽ ʮʠʬʨʣʘʥʜʳʨʫ ץʦʡʤʘ ʞײʤʳʩʪʘʨʳʥ 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʫסʘ, ʞʝʪʢʽʟʫ ʫʘץʳʪʳʥ ץʳʩץʘʨʪʫסʘ ʞᴅʥʝ ʰʳסʳʥʜʘʨʜʳ ʘʟʘʡʪʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. 
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ɹʦʣʘʰʘץʪʘ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʢᴇʣʽʢ ʞᴅʥʝ ʣʦʛʠʩʪʠʢʘ ʩʘʣʘʩʳʥʳש ʦʜʘʥ ᴅʨʽ ʜʘʤʫʳʥʘ 

ʳץʧʘʣ ʝʪʝʜʽ. ʉʦʥʜʳץʪʘʥ ʠʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫ ʞᴅʥʝ ʮʠʬʨʣʳץ ʞװʡʝʣʝʨʜʽ 

ʜʘʤʳʪʫ ץʘʟʽʨʛʽ ʟʘʤʘʥʥʳש ʤʘשʳʟʜʳ ʤʽʥʜʝʪʪʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʂᴇʣʽʢ ʞᴅʥʝ ʣʦʛʠʩʪʠʢʘʣʳץ ʞװʡʝʣʝʨʜʽ ʮʠʬʨʣʘʥʜʳʨʫ ʵʢʦʥʦʤʠʢʘʥʳש ʪʠʽʤʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʳʧ, ץʦסʘʤʥʳש ʜʘʤʫʳʥʘ װʣʢʝʥ װʣʝʩ ץʦʩʘʜʳ. 
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ʂʘʩʧʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʞʠʥʠʨʠʥʛʘ ʠʤ. ʐ.ɽʩʝʥʦʚʘ, ʛ.ɸʢʪʘʫ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʩʫʱʥʦʩʪʴ ʠ ʟʥʘʯʝʥʠʝ ʦʪʧʨʘʚʠʪʝʣʴʩʢʦʡ 

ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʩ ʤʝʩʪ ʧʦʛʨʫʟʢʠ, ʧʨʠʚʝʜʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʤʘʨʰʨʫʪʦʚ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 

ʨʘʟʚʠʪʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʢ ʦʮʝʥʢʝ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɺʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʠʢ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʠʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʪʨʘʜʠʮʠʦʥʥʘʷ 

ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦ ʚʘʛʦʥʦ-ʯʘʩʘʤ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʠ ʪʨʝʙʫʝʪ ʨʘʩʰʠʨʝʥʠʷ ʩ 

ʫʯʝʪʦʤ ʢʦʤʧʣʝʢʩʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʤʘʨʰʨʫʪʠʟʘʮʠʷ ʧʝʨʝʚʦʟʦʢ, ʛʨʫʟʦʚʳʝ 

ʧʝʨʝʚʦʟʢʠ, ʚʘʛʦʥʦ-ʯʘʩʳ, ʣʦʛʠʩʪʠʢʘ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ɺʚʝʜʝʥʠʝ. 

ʄʘʨʰʨʫʪʠʟʘʮʠʷ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ [1, 2]. ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʦʪʧʨʘʚʠʪʝʣʴʩʢʠʭ ʤʘʨʰʨʫʪʦʚ ʚʘʛʦʥʳ ʩʣʝʜʫʶʪ ʦʪ ʩʪʘʥʮʠʠ ʧʦʛʨʫʟʢʠ ʜʦ ʩʪʘʥʮʠʠ ʥʘʟʥʘʯʝʥʠʷ ʙʝʟ 

ʧʝʨʝʨʘʙʦʪʢʠ ʥʘ ʧʦʧʫʪʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʪʘʥʮʠʷʭ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʦʙʦʨʦʪ ʚʘʛʦʥʦʚ, 

ʫʩʢʦʨʠʪʴ ʜʦʩʪʘʚʢʫ ʛʨʫʟʦʚ, ʩʥʠʟʠʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ʠ ʫʤʝʥʴʰʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ 

ʩʦʨʪʠʨʦʚʦʯʥʳʝ ʩʪʘʥʮʠʠ [3]. 

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʤʘʨʰʨʫʪʠʟʘʮʠʷ ʧʨʠʦʙʨʝʪʘʝʪ ʧʨʠ ʧʝʨʝʚʦʟʢʝ ʤʘʩʩʦʚʳʭ ʛʨʫʟʦʚ ï ʫʛʣʷ, 

ʨʫʜʳ, ʥʝʬʪʠ, ʟʝʨʥʘ, ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ [4]. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʝ 

ʤʘʨʰʨʫʪʥʳʭ  ʧʝʨʝʚʦʟʦʢ  ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ  ʢʘʢ  ʦʜʥʦ  ʠʟ  ʧʨʠʦʨʠʪʝʪʥʳʭ  ʥʘʧʨʘʚʣʝʥʠʡ 
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ʪʨʘʥʩʧʦʨʪʥʦʡ ʧʦʣʠʪʠʢʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ [5], ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ [6]. 

1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʘʨʰʨʫʪʦʚ ʩ ʤʝʩʪ ʧʦʛʨʫʟʢʠ 

ʄʘʨʰʨʫʪʳ ʩ ʤʝʩʪ ʧʦʛʨʫʟʢʠ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʧʦ ʫʩʣʦʚʠʷʤ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ 

(ʟʘʨʦʞʜʝʥʠʷ) ʠ ʧʦʛʘʰʝʥʠʷ (ʚʳʛʨʫʟʢʠ), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʠ ʠʭ 

ʦʙʨʘʙʦʪʢʠ ʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ [2, 3]. 
 

 

ʈʠʩʫʥʦʢ 1 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʘʨʰʨʫʪʦʚ ʩ ʤʝʩʪ ʧʦʛʨʫʟʢʠ ʧʦ ʫʩʣʦʚʠʷʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʧʦʛʘʰʝʥʠʷ 

 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 1 ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʤʘʨʰʨʫʪʦʚ ʩ ʤʝʩʪ ʧʦʛʨʫʟʢʠ ʦʩʥʦʚʘʥʘ ʥʘ 

ʨʘʟʜʝʣʝʥʠʠ ʧʦ ʫʩʣʦʚʠʷʤ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʧʦʛʘʰʝʥʠʷ. ʇʦ ʫʩʣʦʚʠʷʤ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʤʘʨʰʨʫʪʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʦʪʧʨʘʚʠʪʝʣʴʩʢʠʝ, ʩʪʫʧʝʥʯʘʪʳʝ, ʟʘʘʜʨʝʩʦʚʦʯʥʳʝ, ʛʨʫʧʧʦʚʳʝ ʩ 

ʟʘʤʝʥʦʡ ʛʨʫʧʧ ʠ ʦʪʧʨʘʚʠʪʝʣʴʩʢʦ-ʪʝʭʥʠʯʝʩʢʠʝ, ʯʪʦ ʦʪʨʘʞʘʝʪ ʨʘʟʣʠʯʠʷ ʚ ʪʝʭʥʦʣʦʛʠʠ ʠʭ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʠʩʪʦʯʥʠʢʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʘʛʦʥʦʧʦʪʦʢʘ. 

ʇʦ ʫʩʣʦʚʠʷʤ ʧʦʛʘʰʝʥʠʷ ʤʘʨʰʨʫʪʳ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʥʘ ʦʜʥʦʛʨʫʧʧʥʳʝ, ʛʨʫʧʧʦʚʳʝ ʠ 

ʤʥʦʛʦʛʨʫʧʧʥʳʝ (ʩ ʨʘʩʧʳʣʝʥʠʝʤ), ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʠʩʣʘ ʧʫʥʢʪʦʚ ʚʳʛʨʫʟʢʠ ʠ ʭʘʨʘʢʪʝʨʘ ʠʭ 

ʨʘʩʬʦʨʤʠʨʦʚʘʥʠʷ. 

ɼʘʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʳʚʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʝʨʝʨʘʙʦʪʢʠ ʚʘʛʦʥʦʚ, ʘ ʪʘʢʞʝ ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ ʚʳʙʦʨʘ ʨʘʮʠʦʥʘʣʴʥʦʡ ʩʭʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʝʨʝʚʦʟʦʢ ʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʦʪʧʨʘʚʠʪʝʣʴʩʢʦʡ ʤʘʨʰʨʫʪʠʟʘʮʠʠ. 

1.1 ʇʦ ʫʩʣʦʚʠʷʤ ʟʘʨʦʞʜʝʥʠʷ 

ɺʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʤʘʨʰʨʫʪʦʚ: 

¶ ʆʪʧʨʘʚʠʪʝʣʴʩʢʠʝ ï ʬʦʨʤʠʨʫʶʪʩʷ ʦʜʥʠʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ ʛʨʫʟʦʦʪʧʨʘʚʠʪʝʣʷʤʠ ʥʘ 

ʦʜʥʦʤ ʧʦʜʲʝʟʜʥʦʤ ʧʫʪʠ; 

¶ ʉʪʫʧʝʥʯʘʪʳʝ ï ʬʦʨʤʠʨʫʶʪʩʷ ʠʟ ʛʨʫʧʧ ʚʘʛʦʥʦʚ, ʟʘʛʨʫʞʝʥʥʳʭ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʬʨʦʥʪʘʭ 

ʠʣʠ ʩʪʘʥʮʠʷʭ; 

¶ ɿʘʘʜʨʝʩʦʚʦʯʥʳʝ ï ʩʦʟʜʘʶʪʩʷ ʧʫʪʝʤ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʫʞʝ ʧʦʛʨʫʞʝʥʥʳʭ ʚʘʛʦʥʦʚ ʥʘ 

ʤʘʨʰʨʫʪʥʳʭ ʙʘʟʘʭ; 

¶ ɻʨʫʧʧʦʚʳʝ ʩ ʟʘʤʝʥʦʡ ʛʨʫʧʧ ï ʩʦʩʪʘʚ ʤʘʨʰʨʫʪʘ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʫʪʠ ʩʣʝʜʦʚʘʥʠʷ; 

¶ ʆʪʧʨʘʚʠʪʝʣʴʩʢʦ-ʪʝʭʥʠʯʝʩʢʠʝ ï ʬʦʨʤʠʨʫʶʪʩʷ ʯʘʩʪʠʯʥʦ ʥʘ ʧʦʜʲʝʟʜʥʳʭ ʧʫʪʷʭ, 

ʯʘʩʪʠʯʥʦ ʥʘ ʩʪʘʥʮʠʷʭ. 

1.2 ʇʦ ʫʩʣʦʚʠʷʤ ʧʦʛʘʰʝʥʠʷ 

ʇʦ ʭʘʨʘʢʪʝʨʫ ʚʳʛʨʫʟʢʠ ʤʘʨʰʨʫʪʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ: 

¶ ʆʜʥʦʛʨʫʧʧʥʳʝ ï ʩʣʝʜʫʶʪ ʚ ʦʜʠʥ ʧʫʥʢʪ ʥʘʟʥʘʯʝʥʠʷ; 

¶ ɻʨʫʧʧʦʚʳʝ ï ʦʙʩʣʫʞʠʚʘʶʪ ï ʥʝʩʢʦʣʴʢʦ ʧʫʥʢʪʦʚ ʚʳʛʨʫʟʢʠ; 

¶ ʄʥʦʛʦʛʨʫʧʧʥʳʝ (ʨʘʩʧʳʣʝʥʠʝ) ï ʨʘʩʬʦʨʤʠʨʦʚʳʚʘʶʪʩʷ ʧʦ ʤʥʦʞʝʩʪʚʫ ʥʘʧʨʘʚʣʝʥʠʡ. 

ʆʪʜʝʣʴʥʫʶ ʢʘʪʝʛʦʨʠʶ ʩʦʩʪʘʚʣʷʶʪ ʢʦʣʴʮʝʚʳʝ ʤʘʨʰʨʫʪʳ, ʢʦʪʦʨʳʝ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʥʘ 

ʧʦʩʪʦʷʥʥʦʡ ʦʩʥʦʚʝ. 

2. ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʪʝʦʨʠʠ ʦʪʧʨʘʚʠʪʝʣʴʩʢʦʡ ʤʘʨʰʨʫʪʠʟʘʮʠʠ 
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ʀʩʪʦʨʠʯʝʩʢʠ ʨʘʟʚʠʪʠʝ ʦʪʧʨʘʚʠʪʝʣʴʩʢʦʡ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʥʘʯʘʣʦʩʴ ʚ ʥʘʯʘʣʝ XX ʚʝʢʘ. 

ʉʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚʥʝʩʣʠ ʂ. ɸʛʨʠʥʩʢʠʡ ʠ ɸ.ʅ. ʌʨʦʣʦʚ, ʘ ʧʦʟʞʝ ʨʘʟʚʠʪʠʝ ʧʦʣʫʯʠʣʦ ʚ 

ʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ, ʦʩʦʙʝʥʥʦ ʩ ʚʚʝʜʝʥʠʝʤ ʧʣʘʥʠʨʦʚʘʥʠʷ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ [2, 3]. 

ɺ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʜʚʘ ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʘ ʢ ʦʮʝʥʢʝ ɻ ʬʬʝʢʪʠʚʥʦʩʪʠ 

ʤʘʨʰʨʫʪʠʟʘʮʠʠ: 

2.1 ʇʝʨʚʳʡ ʧʦʜʭʦʜ (ɺ.ɺ. ʇʦʚʦʨʦʞʝʥʢʦ) 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʤʫ ʧʦʜʭʦʜʫ, ʦʪʧʨʘʚʠʪʝʣʴʩʢʘʷ ʤʘʨʰʨʫʪʠʟʘʮʠʷ ʧʨʠ ʥʘʣʠʯʠʠ 

ʜʦʩʪʘʪʦʯʥʦʛʦ ʛʨʫʟʦʧʦʪʦʢʘ ʚʩʝʛʜʘ ʵʬʬʝʢʪʠʚʥʘ, ʧʦʩʢʦʣʴʢʫ [1]: 

¶ ʩʦʢʨʘʱʘʝʪ ʧʝʨʝʨʘʙʦʪʢʫ ʚʘʛʦʥʦʚ ʥʘ ʩʪʘʥʮʠʷʭ; 

¶ ʩʥʠʞʘʝʪ ʧʨʦʩʪʦʡ ʚʘʛʦʥʦʚ; 

¶ ʫʩʢʦʨʷʝʪ ʧʨʦʜʚʠʞʝʥʠʝ ʛʨʫʟʦʚ. 

2.2 ɺʪʦʨʦʡ ʧʦʜʭʦʜ (ʀ.ʀ. ɺʘʩʠʣʴʝʚ, ʄ.ʃ. ɿʘʙʝʣʣʦ) 

ʉʪʦʨʦʥʥʠʢʠ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʩʯʠʪʘʶʪ, ʯʪʦ [2, 3]: 

¶ ʤʘʨʰʨʫʪʠʟʘʮʠʷ ʤʦʞʝʪ ʫʚʝʣʠʯʠʚʘʪʴ ʧʨʦʩʪʦʡ ʚʘʛʦʥʦʚ ʥʘ ʩʪʘʥʮʠʷʭ ʧʦʛʨʫʟʢʠ ʠ 

ʚʳʛʨʫʟʢʠ; 

¶ ʚʦʟʥʠʢʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʥʘʢʦʧʣʝʥʠʝ ʚʘʛʦʥʦʚ; 

¶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʚʘʪʴ ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ. 

ʕʪʦʪ ʧʦʜʭʦʜ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʦʙʦʩʥʦʚʘʥʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʫʯʠʪʳʚʘʝʪ ʢʘʢ ʵʢʦʥʦʤʠʶ, ʪʘʢ ʠ 

ʧʦʪʝʨʠ. 

3. ʄʝʪʦʜʳ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʘʨʰʨʫʪʠʟʘʮʠʠ 

ʊʨʘʜʠʮʠʦʥʥʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʝʨʝʟ ʵʢʦʥʦʤʠʶ ʚʘʛʦʥʦ-

ʯʘʩʦʚ [1ï3]. ʆʜʥʘʢʦ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʷʚʣʷʝʪʩʷ ʦʛʨʘʥʠʯʝʥʥʳʤ. 

ʆʩʥʦʚʥʳʝ ʫʯʠʪʳʚʘʝʤʳʝ ɻ ʬʬʝʢʪʳ: 

¶ ʩʦʢʨʘʱʝʥʠʝ ʧʨʦʩʪʦʝʚ ʥʘ ʪʝʭʥʠʯʝʩʢʠʭ ʩʪʘʥʮʠʷʭ; 

¶ ʫʩʢʦʨʝʥʠʝ ʧʨʦʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ; 

¶ ʩʥʠʞʝʥʠʝ ʤʘʥʝʚʨʦʚʦʡ ʨʘʙʦʪʳ; 

¶ ʫʤʝʥʴʰʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʧʦʜʚʠʞʥʦʤ ʩʦʩʪʘʚʝ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʘʢʪʦʨʳ (ʯʘʩʪʦ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ): 

¶ ʫʚʝʣʠʯʝʥʠʝ ʚʨʝʤʝʥʠ ʧʦʛʨʫʟʢʠ ʠ ʚʳʛʨʫʟʢʠ; 

¶ ʥʘʢʦʧʣʝʥʠʝ ʚʘʛʦʥʦʚ ʠ ʛʨʫʟʦʚ; 

¶ ʟʘʪʨʘʪʳ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ (ʩʢʣʘʜʳ, ʬʨʦʥʪʳ ʧʦʛʨʫʟʢʠ); 

¶ ʚʣʠʷʥʠʝ ʥʘ ʧʣʘʥ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʝʟʜʦʚ. 

ɹʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʧʨʝʜʣʘʛʘʶʪ ʫʯʠʪʳʚʘʪʴ [6ï9]: 

¶ ʛʨʫʟʦ-ʯʘʩʳ; 

¶ ʣʦʢʦʤʦʪʠʚʦ-ʯʘʩʳ; 

¶ ʤʘʥʝʚʨʦʚʳʝ ʟʘʪʨʘʪʳ; 

¶ ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ; 

¶ ʦʙʱʫʶ ʥʘʨʦʜʥʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ɻ ʬʬʝʢʪʠʚʥʦʩʪʴ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʣʶʯʝʚʳʝ ʬʘʢʪʦʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʦʪʧʨʘʚʠʪʝʣʴʩʢʦʡ ʤʘʨʰʨʫʪʠʟʘʮʠʠ. ʆʩʥʦʚʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʧʦʢʘʟʘʪʝʣʠ ʵʢʦʥʦʤʠʠ ʚʘʛʦʥʦ-

ʯʘʩʦʚ ʠ ʣʦʢʦʤʦʪʠʚʦ-ʯʘʩʦʚ, ʦʪʨʘʞʘʶʱʠʝ ʩʥʠʞʝʥʠʝ ʚʨʝʤʝʥʠ ʧʨʦʩʪʦʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʟʘʪʨʘʪ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ. ʉʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʫʩʢʦʨʝʥʠʝ ʧʨʦʜʚʠʞʝʥʠʷ ʛʨʫʟʦʚ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʩʦʢʨʘʱʝʥʠʝ ʩʨʦʢʦʚ ʜʦʩʪʘʚʢʠ ʠ ʧʦʚʳʰʝʥʠʝ ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʠ ʚʘʛʦʥʦʚ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʟʘʪʨʘʪʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʤʘʨʰʨʫʪʠʟʘʮʠʠ, ʚʢʣʶʯʘʷ ʨʘʩʭʦʜʳ ʥʘ ʥʘʢʦʧʣʝʥʠʝ ʚʘʛʦʥʦʚ ʠ ʛʨʫʟʦʚ, ʘ ʪʘʢʞʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʤʘʥʝʚʨʦʚʳʝ ʦʧʝʨʘʮʠʠ. ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʷʚʣʷʶʪʩʷ ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʨʘʟʚʠʪʠʝʤ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʭ ʬʨʦʥʪʦʚ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ 

ʩʪʘʥʮʠʡ. 

ʂʦʤʧʣʝʢʩʥʳʡ ʫʯʝʪ ʫʢʘʟʘʥʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʫʶ 

ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʠ ʦʙʦʩʥʦʚʘʪʴ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʧʨʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʚʦʟʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ. 
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ʈʠʩʫʥʦʢ 2 - ʆʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ ɻ ʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪʧʨʘʚʠʪʝʣʴʩʢʦʡ ʤʘʨʰʨʫʪʠʟʘʮʠʠ 

 

4. ʆʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʠʢ 

ɸʥʘʣʠʟ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʧʦʢʘʟʘʣ ʨʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ [1ï3, 10]: 

1. ʆʛʨʘʥʠʯʝʥʥʦʩʪʴ ʢʨʠʪʝʨʠʷ ʚʘʛʦʥʦ-ʯʘʩʦʚ. ʅʝ ʫʯʠʪʳʚʘʶʪʩʷ ʠʥʪʝʨʝʩʳ 

ʛʨʫʟʦʦʪʧʨʘʚʠʪʝʣʝʡ ʠ ʵʢʦʥʦʤʠʢʠ ʚ ʮʝʣʦʤ. 

2. ʆʪʩʫʪʩʪʚʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ. ʇʦʪʦʢʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʠʟʦʣʠʨʦʚʘʥʥʦ, ʙʝʟ 

ʫʯʝʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

3. ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʧʨʦʨʘʙʦʪʢʘ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʤʘʨʰʨʫʪʦʚ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʝʥʦ ʪʦʣʴʢʦ ʦʪʧʨʘʚʠʪʝʣʴʩʢʠʤ ʤʘʨʰʨʫʪʘʤ. 

4. ʀʛʥʦʨʠʨʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʡ ʧʣʘʥʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʝʟʜʦʚ. ʇʨʠ ʤʘʨʰʨʫʪʠʟʘʮʠʠ 

ʩʪʨʫʢʪʫʨʘ ʧʦʪʦʢʦʚ ʠʟʤʝʥʷʝʪʩʷ. 

5. ʅʝʜʦʩʪʘʪʦʯʥʳʡ ʫʯʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ (ʚʤʝʩʪʠʤʦʩʪʴ ʬʨʦʥʪʦʚ, ʩʢʣʘʜʦʚ, 

ʦʨʛʘʥʠʟʘʮʠʷ ʧʦʛʨʫʟʢʠ). 

6. ʉʣʘʙʘʷ ʨʘʟʨʘʙʦʪʢʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. ʆʪʩʫʪʩʪʚʫʶʪ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʤʝʪʦʜʠʢʠ 
ʨʘʩʯʝʪʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

5. ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʦʪʧʨʘʚʠʪʝʣʴʩʢʦʡ ʤʘʨʰʨʫʪʠʟʘʮʠʠ 

ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʦʪʧʨʘʚʠʪʝʣʴʩʢʦʡ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʩʚʷʟʘʥʳ ʩ ʚʥʝʜʨʝʥʠʝʤ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʪʦʜʦʚ ʦʧʪʠʤʠʟʘʮʠʠ ʧʝʨʝʚʦʟʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ [11, 12]. ɼʣʷ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ: 

¶ ʧʝʨʝʭʦʜ ʢ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ; 

¶ ʫʯʝʪ ʠʥʪʝʨʝʩʦʚ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʧʝʨʝʚʦʟʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ; 
¶ ʧʨʠʤʝʥʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ; 

¶ ʠʥʪʝʛʨʘʮʠʷ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʩ ʣʦʛʠʩʪʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ; 

¶ ʨʘʟʚʠʪʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ (ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʀʀ). 

ɿʘʢʣʶʯʝʥʠʝ. 

ʆʪʧʨʘʚʠʪʝʣʴʩʢʘʷ ʤʘʨʰʨʫʪʠʟʘʮʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʝʨʝʚʦʟʦʢ. ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʩʪʘʶʪʩʷ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʠ 

ʪʨʝʙʫʶʪ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ [6ï9]. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʦʪ ʫʟʢʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʜʭʦʜʘ ʢ 

ʢʦʤʧʣʝʢʩʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʝ, ʫʯʠʪʳʚʘʶʱʝʡ ʠʥʪʝʨʝʩʳ ʢʘʢ ʪʨʘʥʩʧʦʨʪʘ, ʪʘʢ ʠ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. 

 

ʉʇʀʉʆʂ ʀʉʇʆʃʔɿʆɺɸʅʅʓʍ ʀʉʊʆʏʅʀʂʆɺ 
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ʉʆɺʈɽʄɽʅʅʓɽ ʊɽʅɼɽʅʎʀʀ ʈɸɿɺʀʊʀʗ ɾɽʃɽɿʅʆɼʆʈʆɾʅʆʁ ʉɽʊʀ 

ʂɸɿɸʍʉʊɸʅɸ ʀ ʈʆʃʔ ʉʊɸʅʎʀʀ ɹɽʁʅɽʋ 

 

ɽʩʪʝʤʝʩʦʚʘ ɻ.ɼ. ï ʢ.ʪ.ʥ., ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ, ʢʘʬʝʜʨʘ çʄʘʰʠʥʦʩʪʨʦʝʥʠʝ ʠ 

ʣʦʛʠʩʪʠʢʘè 

ɸʣʠʝʚʘ ɼ.ʊ. ï ʩʪʫʜʝʥʪʢʘ 3 ʢʫʨʩʘ ʆʇ 6ɺ11302-ʊʨʘʥʩʧʦʨʪʥʳʡ ʙʠʟʥʝʩ ʠ ʣʦʛʠʩʪʠʢʘ, 

ʢʘʬʝʜʨʘ çʄʘʰʠʥʦʩʪʨʦʝʥʠʝ ʠ ʣʦʛʠʩʪʠʢʘè 

 

ʂʘʩʧʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʞʠʥʠʨʠʥʛʘ ʠʤ. ʐ. ɽʩʝʥʦʚʘ, ʛ. ɸʢʪʘʫ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʚ ʫʩʣʦʚʠʷʭ ʨʦʩʪʘ ʛʨʫʟʦʧʦʪʦʢʦʚ ʠ 

ʫʩʠʣʝʥʠʷ ʪʨʘʥʟʠʪʥʦʡ ʬʫʥʢʮʠʠ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʨʘʩʣʠ ʠ 

ʜʠʥʘʤʠʢʘ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʝʨʝʚʦʟʦʢ, ʘ ʪʘʢʞʝ ʦʙʦʩʥʦʚʘʥʘ ʨʦʣʴ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʧʦʚʳʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʣʦʛʠʩʪʠʯʝʩʢʦʤʫ ʟʥʘʯʝʥʠʶ ʩʪʘʥʮʠʠ ɹʝʡʥʝʫ ʢʘʢ ʢʣʶʯʝʚʦʛʦ 

ʫʟʣʘ ɿʘʧʘʜʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʠ ʵʣʝʤʝʥʪʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʝʛʠʦʥʘ, ʚʢʣʶʯʘʷ ʧʨʦʝʢʪ 

ɹʝʡʥʝʫ ï ʉʘʢʩʘʫʣʴʩʢ, ʢʘʢ ʬʘʢʪʦʨ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʠ 

ʧʦʚʳʰʝʥʠʷ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʪʨʘʥʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʝʣʝʟʥʦʜʦʨʦʞʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʘʷ 

ʩʠʩʪʝʤʘ, ʪʨʘʥʟʠʪʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʝ ʧʝʨʝʚʦʟʢʠ, ʩʪʘʥʮʠʷ ɹʝʡʥʝʫ, 

ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʦʨʠʜʦʨʳ. 



32  

1. ʈʝʬʦʨʤʠʨʦʚʘʥʠʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 
ʨʘʟʚʠʪʠʷ 

ʈʝʬʦʨʤʠʨʦʚʘʥʠʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʥʘʯʘʣʦʩʴ ʚ 

ʥʘʯʘʣʝ 2000-ʭ ʛʦʜʦʚ ʠ ʙʳʣʦ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʘʜʘʧʪʘʮʠʶ ʦʪʨʘʩʣʠ ʢ ʫʩʣʦʚʠʷʤ ʨʳʥʦʯʥʦʡ 

ʵʢʦʥʦʤʠʢʠ. ʂʣʶʯʝʚʳʤ ʵʪʘʧʦʤ ʩʪʘʣʦ ʧʨʠʥʷʪʠʝ ʇʨʦʛʨʘʤʤʳ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʠ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ [1], ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ, ʚʢʣʶʯʘʷ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʧʨʠʚʣʝʯʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ ʠ ʨʘʟʚʠʪʠʝ 

ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʨʝʜʳ. 

ʆʩʥʦʚʥʳʤʠ ʮʝʣʷʤʠ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ̫ ʚʣʷʣʠʩʴ: 

¶ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ; 

¶ ʨʘʟʚʠʪʠʝ ʢʦʥʢʫʨʝʥʮʠʠ ʚ ʩʬʝʨʝ ʧʝʨʝʚʦʟʦʢ ʠ ʩʝʨʚʠʩʥʳʭ ʫʩʣʫʛ; 

¶ ʧʨʠʚʣʝʯʝʥʠʝ ʯʘʩʪʥʳʭ ʠʥʚʝʩʪʠʮʠʡ; 

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʠ ʩʦʭʨʘʥʥʦʩʪʠ ʛʨʫʟʦʚ; 

¶ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʩʢʦʨʦʩʪʠ ʜʦʩʪʘʚʢʠ; 

¶ ʫʩʠʣʝʥʠʝ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʪʨʘʥʳ [1,2]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʳʭ ʨʝʬʦʨʤ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ ʩʦʭʨʘʥʠʣ ʚʝʜʫʱʫʶ 

ʨʦʣʴ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʝ ʂʘʟʘʭʩʪʘʥʘ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘ ʝʛʦ ʜʦʣʶ ʧʨʠʭʦʜʠʪʩʷ 

ʧʦʨʷʜʢʘ 70ï80% ʛʨʫʟʦʦʙʦʨʦʪʘ ʩʪʨʘʥʳ [3,4], ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʝʛʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʵʢʦʥʦʤʠʢʠ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʦʭʨʘʥʝʥʠʝʤ ʦʙʲʝʤʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʥʦ ʠ ʫʣʫʯʰʝʥʠʝʤ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʙʦʪʳ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʘʙʣʶʜʘʝʪʩʷ 

ʨʦʩʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʫʚʝʣʠʯʝʥʠʝ ʩʨʝʜʥʝʡ ʤʘʩʩʳ ʧʦʝʟʜʦʚ ʠ 

ʧʦʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʫʩʪʦʡʯʠʚʫʶ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ ʨʘʟʚʠʪʠʷ [5,6]. 

ʆʙʲʝʤ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ ʚ 2025 ʛʦʜʫ ʜʦʩʪʠʛ 466,7 ʤʣʥ ʪʦʥʥ, ʫʚʝʣʠʯʠʚʰʠʩʴ ʥʘ 6,8% 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʛʦʜʦʤ [5]. ʇʨʠ ɻ ʪʦʤ ʛʨʫʟʦʦʙʦʨʦʪ ʚʳʨʦʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʪʝʤʧʘʤʠ 

ï ʥʘ 10,2%, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʦʩʪʝ ʩʨʝʜʥʝʡ ʜʘʣʴʥʦʩʪʠ ʧʝʨʝʚʦʟʦʢ ʠ ʫʩʠʣʝʥʠʠ 

ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʪʨʘʥʟʠʪʥʳʭ ʩʚʷʟʝʡ. 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʩʝʛʤʝʥʪʝ ʪʨʘʥʟʠʪʥʳʭ ʧʝʨʝʚʦʟʦʢ, 

ʦʙʲʝʤ ʢʦʪʦʨʳʭ ʫʚʝʣʠʯʠʣʩʷ ʧʨʠʤʝʨʥʦ ʥʘ 20% ʠ ʩʦʩʪʘʚʠʣ ʦʢʦʣʦ 33 ʤʣʥ ʪʦʥʥ [6]. ɼʘʥʥʘʷ 

ʪʝʥʜʝʥʮʠʷ ʦʪʨʘʞʘʝʪ ʫʩʠʣʝʥʠʝ ʨʦʣʠ ʂʘʟʘʭʩʪʘʥʘ ʢʘʢ ʢʣʶʯʝʚʦʛʦ ʵʣʝʤʝʥʪʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʊʨʘʥʩʢʘʩʧʠʡʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ [7]. 

ʊʘʙʣʠʮʘ 1 ï ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ (2024ï2025 ʛʛ.) 

 

ʇʦʢʘʟʘʪʝʣʴ 2024 ʛ. 2025 ʛ. ʀʟʤʝʥʝʥʠʝ 

ʆʙʲʝʤ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ, ʤʣʥ ʪ ~437* 466,7 +6,8% 

ɻʨʫʟʦʦʙʦʨʦʪ, ʤʣʨʜ ʪʢʤ ~328* 361,3 +10,2% 

ʆʙʲʝʤ ʧʝʨʝʚʦʟʦʢ ʧʦ ʩʝʪʠ ʂʊɾ, ʤʣʥ ʪ ~310 319,8 +5,5% 

ʕʢʩʧʦʨʪʥʳʝ ʧʝʨʝʚʦʟʢʠ, ʤʣʥ ʪ ~83 89 +7,1% 

ʊʨʘʥʟʠʪʥʳʝ ʧʝʨʝʚʦʟʢʠ, ʤʣʥ ʪ 27,5 33 +20% 

ʂʦʥʪʝʡʥʝʨʥʳʝ ʧʝʨʝʚʦʟʢʠ (ɼʌʕ), ʤʣʥ ~1,0 1,3 +30ï37% 
ʇʝʨʝʚʦʟʢʠ ʧʘʩʩʘʞʠʨʦʚ, ʤʣʥ ʯʝʣ ~20,8 19,4 ï6ï7% 

*ʦʮʝʥʢʘ ʥʘ ʦʩʥʦʚʝ ʜʠʥʘʤʠʢʠ ʨʦʩʪʘ 

 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʠʥʜʠʢʘʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʨʦʩʪ 

ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ, ʢʦʪʦʨʳʡ ʚ 2025 ʛʦʜʫ ʩʦʩʪʘʚʠʣ ʙʦʣʝʝ 30% [5]. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ ʠ ʠʥʪʝʛʨʘʮʠʶ ʩʪʨʘʥʳ ʚ ʛʣʦʙʘʣʴʥʳʝ ʮʝʧʦʯʢʠ 

ʧʦʩʪʘʚʦʢ. 
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ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ, ʯʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ʚ ʧʦʣʴʟʫ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʠ 

ʘʚʠʘʮʠʦʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʘ ʪʘʢʞʝ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʩʧʨʦʩʘ. 

ɺ ʮʝʣʦʤ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʝʨʝʭʦʜ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʂʘʟʘʭʩʪʘʥʘ ʢ ʤʦʜʝʣʠ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʧʦʚʳʰʝʥʠʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʨʦʩʪʝ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʨʘʟʚʠʪʠʠ 

ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʝʨʚʠʩʦʚ. 

ʈʘʟʚʠʪʠʝ ʫʢʘʟʘʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʢʣʶʯʝʚʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʟʣʦʚ, ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʩʪʘʥʮʠʷ ɹʝʡʥʝʫ. ʋʚʝʣʠʯʝʥʠʝ ʪʨʘʥʟʠʪʥʳʭ ʠ 

ʵʢʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ʫʩʠʣʠʚʘʝʪ ʥʘʛʨʫʟʢʫ ʥʘ ʟʘʧʘʜʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʩʝʪʠ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʨʘʟʚʠʪʠʷ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʢʦʨʠʜʦʨʦʚ. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ɻ ʪʘʧʝ ʨʘʟʚʠʪʠʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʦʪʨʘʩʣʠ ʂʘʟʘʭʩʪʘʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʘʢʪʠʚʥʦʡ ʨʝʘʣʠʟʘʮʠʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʧʨʦʝʢʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʫʩʠʣʝʥʠʝ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʪʨʘʥʳ [4,7,8]. 

ɺ ʨʘʤʢʘʭ ʨʘʟʚʠʪʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʝʘʣʠʟʫʝʪʩʷ ʨʷʜ ʢʣʶʯʝʚʳʭ ʧʨʦʝʢʪʦʚ: 

¶ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʦʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʣʠʥʠʠ ʂʳʟʳʣʞʘʨ ï ʄʦʡʳʥʪʳ; 

¶ ʤʦʜʝʨʥʠʟʘʮʠʷ ʫʯʘʩʪʢʦʚ ɸʣʪʳʥʢʦʣʴ ï ɾʝʪʳʛʝʥ [4]; 

¶ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ɹʝʡʥʝʫ ï ʄʘʥʛʠʩʪʘʫ [4] . 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʚ 2025ï2026 ʛʦʜʘʭ ʧʨʝʜʫʩʤʦʪʨʝʥʳ: 

¶ ʤʘʩʰʪʘʙʥʘʷ ʧʨʦʛʨʘʤʤʘ ʨʝʤʦʥʪʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʫʪʝʡ (ʜʦ 11 ʪʳʩ. ʢʤ ʢ 2029 ʛʦʜʫ); 

¶ ʦʙʥʦʚʣʝʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ; 

¶ ʚʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʧʦʝʟʜʦʚ [4,9]. 

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʫʯʘʩʪʦʢ ɹʝʡʥʝʫ ï ʄʘʥʛʠʩʪʘʫ, ʛʜʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʬʘʢʪʠʯʝʩʢʦʡ ʠ ʪʨʝʙʫʝʤʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ [4]. ʇʨʠ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʥʘʛʨʫʟʢʝ 12-14 ʧʦʝʟʜʦʚ ʚ ʩʫʪʢʠ ʧʦʪʨʝʙʥʦʩʪʴ ʜʦʩʪʠʛʘʝʪ 20-22 ʧʦʝʟʜʦʚ, ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. 

ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ ʩʪʘʥʮʠʠ ɹʝʡʥʝʫ ʢʘʢ ʢʣʶʯʝʚʦʛʦ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʫʟʣʘ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʨʫʟʦʧʦʪʦʢʦʚ ʤʝʞʜʫ ʚʥʫʪʨʝʥʥʠʤʠ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ 

ʥʘʧʨʘʚʣʝʥʠʷʤʠ [3,7]. ʋʟʝʣ ʩʚʷʟʳʚʘʝʪ ʮʝʥʪʨʘʣʴʥʳʝ ʨʘʡʦʥʳ ʂʘʟʘʭʩʪʘʥʘ ʩ ʟʘʧʘʜʥʳʤʠ ʨʝʛʠʦʥʘʤʠ, 

ʘ ʪʘʢʞʝ ʫʯʘʩʪʚʫʝʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʘʨʰʨʫʪʦʚ ʊʨʘʥʩʢʘʩʧʠʡʩʢʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʨʠʜʦʨʘ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʣʦʛʠʩʪʠʢʠ ʨʝʛʠʦʥʘ ʷʚʣʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʧʨʦʝʢʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʨʘʩʩʪʦʷʥʠʡ ʠ ʩʨʦʢʦʚ ʜʦʩʪʘʚʢʠ 

ʛʨʫʟʦʚ, ʚʢʣʶʯʘʷ ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ, ʠʥʪʝʛʨʠʨʫʶʱʠʭ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʠ 

ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ. 

 

2. ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ: ʧʨʦʝʢʪ 

ɹʝʡʥʝʫ ï ʉʘʢʩʘʫʣʴʩʢ 

ɺʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ɿʘʧʘʜʥʦʛʦ 

ʂʘʟʘʭʩʪʘʥʘ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʩʦʢʨʘʱʝʥʠʝ ʨʘʩʩʪʦʷʥʠʡ ʠ ʧʦʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ [7,9]. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʧʨʦʝʢʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʘʚʪʦʤʦʙʠʣʴʥʦʡ 

ʜʦʨʦʛʠ ɹʝʡʥʝʫ ï ʉʘʢʩʘʫʣʴʩʢ, ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʦʛʦ ʧʣʘʥʠʨʫʝʪʩʷ ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ. ɼʘʥʥʳʡ 

ʧʨʦʝʢʪ ʥʘʧʨʘʚʣʝʥ ʥʘ ʩʦʟʜʘʥʠʝ ʢʨʘʪʯʘʡʰʝʛʦ ʤʘʨʰʨʫʪʘ ʤʝʞʜʫ ʟʘʧʘʜʥʳʤʠ ʨʝʛʠʦʥʘʤʠ 

ʂʘʟʘʭʩʪʘʥʘ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʴʶ ʩʪʨʘʥʳ [4]. 
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ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʊʨʘʥʩʢʘʩʧʠʡʩʢʦʛʦ ʢʦʨʠʜʦʨʘ 

ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʫʯʘʩʪʢʘ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 550-760 ʢʤ, ʧʨʠ ʵʪʦʤ ʝʛʦ 

ʨʝʘʣʠʟʘʮʠʷ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʨʘʩʩʪʦʷʥʠʝ ʧʝʨʝʚʦʟʦʢ ʜʦ 1000 ʢʤ ʠ ʫʤʝʥʴʰʠʪʴ ʩʨʦʢʠ ʜʦʩʪʘʚʢʠ 

ʛʨʫʟʦʚ ʜʦ 2-3 ʩʫʪʦʢ [4, 10]. 

ʉ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠʤʝʝʪ 

ʢʦʤʧʣʝʢʩʥʳʡ ʵʬʬʝʢʪ: 

¶ ʩʦʢʨʘʱʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʣʝʯʘ; 

¶ ʩʥʠʞʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ; 

¶ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʨʫʟʦʧʦʪʦʢʦʚ; 

¶ ʨʘʟʛʨʫʟʢʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʝʨʝʛʨʫʞʝʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʨʦʝʢʪ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʬʦʨʤʘʪʝ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʝʛʦ 

ʟʥʘʯʝʥʠʝ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʦʜʥʦʛʦ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ. ɼʘʥʥʳʡ ʤʘʨʰʨʫʪ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ 

ʵʣʝʤʝʥʪ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ, ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʠ ʤʦʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ [8,9]. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʨʘʟʚʠʪʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ɹʝʡʥʝʫ ï ʉʘʢʩʘʫʣʴʩʢ ʫʩʠʣʠʚʘʝʪ ʨʦʣʴ ʩʪʘʥʮʠʠ 

ɹʝʡʥʝʫ ʢʘʢ ʢʣʶʯʝʚʦʛʦ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʫʟʣʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʩʚʷʟʴ ʤʝʞʜʫ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ 

ʩʝʪʴʶ ʂʘʟʘʭʩʪʘʥʘ ʠ ʊʨʘʥʩʢʘʩʧʠʡʩʢʠʤ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʪʨʘʥʩʧʦʨʪʥʳʤ ʤʘʨʰʨʫʪʦʤ [7]. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʝʘʣʠʟʘʮʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʧʨʦʝʢʪʦʚ, ʚʢʣʶʯʘʷ ʨʘʟʚʠʪʠʝ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʊʨʘʥʩʢʘʩʧʠʡʩʢʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʘʨʰʨʫʪʘ, ʘ ʪʘʢʞʝ ʤʦʜʝʨʥʠʟʘʮʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʨʘʡʦʥʝ 

ʩʪʘʥʮʠʠ ɹʝʡʥʝʫ ʩʧʦʩʦʙʩʪʚʫʶʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʵʬʬʝʢʪʠʚʥʳʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ, ʫʩʠʣʝʥʠʶ 

ʨʦʣʠ ʟʘʧʘʜʥʳʭ ʨʝʛʠʦʥʦʚ ʂʘʟʘʭʩʪʘʥʘ ʢʘʢ ʢʣʶʯʝʚʦʛʦ ʟʚʝʥʘ ʪʨʘʥʟʠʪʥʦʡ ʩʠʩʪʝʤʳ ʠ ʧʦʚʳʰʝʥʠʶ 

ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʪʨʘʥʳ ʚ ʫʩʣʦʚʠʷʭ ʨʦʩʪʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʛʨʫʟʦʧʦʪʦʢʦʚ [7,9]. 

ɿʘʢʣʶʯʝʥʠʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʩʝʪʠ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʨʦʩʪʘ ʛʨʫʟʦʧʦʪʦʢʦʚ, 

ʫʩʠʣʝʥʠʷ ʪʨʘʥʟʠʪʥʦʡ ʬʫʥʢʮʠʠ ʠ ʠʥʪʝʛʨʘʮʠʠ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʦʨʠʜʦʨʳ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʝʜʳʜʫʱʠʭ ʵʪʘʧʦʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ ʣʠʥʠʡ, ʪʝʢʫʱʘʷ ʩʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʤʦʜʝʨʥʠʟʘʮʠʶ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʦʚʳʰʝʥʠʝ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʫʟʣʦʚ. 

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʚ ʜʘʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ʧʨʠʦʙʨʝʪʘʝʪ ʩʪʘʥʮʠʷ ɹʝʡʥʝʫ, ʚʳʩʪʫʧʘʶʱʘʷ 

ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ɿʘʧʘʜʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. ɽʝ ʨʦʣʴ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʨʫʟʦʧʦʪʦʢʦʚ, ʠʥʪʝʛʨʘʮʠʝʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʩ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʤʠ ʤʘʨʰʨʫʪʘʤʠ ʠ ʫʯʘʩʪʠʝʤ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʊʨʘʥʩʢʘʩʧʠʡʩʢʦʛʦ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʘʨʰʨʫʪʘ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ, ʚʢʣʶʯʘʷ ʧʨʦʝʢʪ ɹʝʡʥʝʫ ï 

ʉʘʢʩʘʫʣʴʩʢ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʢʨʘʱʝʥʠʶ ʨʘʩʩʪʦʷʥʠʡ ʧʝʨʝʚʦʟʦʢ, ʩʥʠʞʝʥʠʶ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʠʟʜʝʨʞʝʢ ʠ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 
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ɺ ʮʝʣʦʤ, ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ 

ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʫʟʢʠʭ ʤʝʩʪ ʩʝʪʠ ʠ ʫʩʠʣʝʥʠʝ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʂʘʟʘʭʩʪʘʥʘ ʠ ʦʙʝʩʧʝʯʠʪʴ ʫʩʪʦʡʯʠʚʳʡ ʨʦʩʪ ʝʝ 

ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 
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ʂɸʉʇʀʁ ʊɽרɯɿɯʅɯר ʄɸנרʓʉʊɸʋ ᴆרɯʈɯ ɹʆʁʓʅʐɸ ʊʋʈʀʉʊɯʂ 

ʃʆɻʀʉʊʀʂɸʃʓפ-ʂᴆʃɯʂʊɯʂ ɾתʁɽʉɯʅ ױפʈʋ ɾᴄʅɽ ɼɸʄʓʊʋ ɾʆʃɼɸʈʓ 

 

ɽʩʝʫʦʚ ɹ., ʘʨʥʘʡʳ ʧᴅʥ ʦץʳʪʫʰʳʩʳ 

 

ʄ. ʊʳʥʳʰʙʘʝʚ ʘʪʳʥʜʘסʳ ɸץʪʘʫ ALT  ʢᴇʣʽʢ ʢʦʣʣʝʜʞʽ 

 

ɸשʜʘʪʧʘ: ɹײʣ ʤʘץʘʣʘʜʘ ʄʘסשʳʩʪʘʫ ᴇשʽʨʽʥʽש ʪʫʨʠʩʪʽʢ ᴅʣʝʫʝʪʽ ʞᴅʥʝ ʂʘʩʧʠʡ ʪʝשʽʟʽ 

ʞʘסʘʣʘʫʳʥʜʘסʳ ʪʫʨʠʟʤʜʽ ʜʘʤʳʪʫʜʘסʳ ʢᴇʣʽʢʪʽʢ-ʣʦʛʠʩʪʠʢʘʣʳץ ʞװʡʝʥʽש ʨᴇʣʽ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

ɸʡʤʘץʪʘסʳ ʠʥʬʨʘײץʨʳʣʳʤʥʳץ שʘʟʽʨʛʽ ʞʘסʜʘʡʳ ʪʘʣʜʘʥʳʧ, ʥʝʛʽʟʛʽ ʤᴅʩʝʣʝʣʝʨ ʘʥʳץʪʘʣʘʜʳ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ ʪʫʨʠʩʪʽʢ ʣʦʛʠʩʪʠʢʘʥʳ ʞʝʪʽʣʜʽʨʫ ʙʘסʳʪʪʘʨʳ ײʩʳʥʳʣʘʜʳ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 

ᴇשʽʨʜʽש ʪʫʨʠʩʪʽʢ ʪʘʨʪʳʤʜʳʣʳסʳʥ ʘʨʪʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ. ʆʩʳ ʪײʨסʳʜʘ ʂʘʩʧʠʡ ʞʘסʘʣʘʫʳ 

ʘʡʤʘסʳʥʜʘ ʪʠʽʤʜʽ ʪʫʨʠʩʪʽʢ ʣʦʛʠʩʪʠʢʘʣʳץ-ʢᴇʣʽʢʪʽʢ ʞװʡʝ ץʘʣʳʧʪʘʩʪʳʨʫ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʣʝʨʜʽש 

ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʊװʡʽʥ ʩᴇʟʜʝʨ: ʪʫʨʠʟʤ, ʣʦʛʠʩʪʠʢʘ, ʢᴇʣʽʢ ʞװʡʝʩʽ, ʄʘסשʳʩʪʘʫ, ʂʘʩʧʠʡ ʪʝשʽʟʽ, 

ʠʥʬʨʘײץʨʳʣʳʤ. 

 ʳʥʜʳ ʜʘʤʳʧ ʢʝʣʝץʘʨץ ʳʟʜʳ ʞᴅʥʝשʤʘ שʳʪʪʘ ʪʫʨʠʟʤ ᴅʣʝʤʜʽʢ ʵʢʦʥʦʤʠʢʘʥʳץʘʟʽʨʛʽ ʫʘפ

ʞʘʪץʘʥ ʩʘʣʘʣʘʨʳʥʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʂᴇʧʪʝʛʝʥ ʝʣʜʝʨ װʰʽʥ ʪʫʨʠʟʤ ײʣʪʪʳץ ʪʘʙʳʩʪʳש 

ʥʝʛʽʟʛʽ ʢᴇʟʜʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. פʘʟʘץʩʪʘʥ װʰʽʥ ʜʝ ʙײʣ ʩʘʣʘ ʵʢʦʥʦʤʠʢʘʥʳ 

ᴅʨʪʘʨʘʧʪʘʥʜʳʨʫʜʳש ʤʘשʳʟʜʳ ʙʘסʳʪʳ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʫʜʘ. 
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ʄʘסשʳʩʪʘʫ ʦʙʣʳʩʳ ʛʝʦʛʨʘʬʠʷʣʳץ ʦʨʥʘʣʘʩʫʳ ʞʘסʳʥʘʥ ʝʨʝʢʰʝ ʘʡʤʘץ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʆʣ ʂʘʩʧʠʡ ʪʝשʽʟʽʥʽש ʞʘסʘʣʘʫʳʥʜʘ ʦʨʥʘʣʘʩʳʧ, ʪʘʙʠסʠ ʣʘʥʜʰʘʬʪʪʘʨʳʥʳש ʙʽʨʝʛʝʡʣʽʛʽʤʝʥ, 

ʪʘʨʠʭʠ-ʤᴅʜʝʥʠ ʝʩʢʝʨʪʢʽʰʪʝʨʽʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ. ɸʪʘʣסʘʥ ʬʘʢʪʦʨʣʘʨ ᴇשʽʨʜʽש ʪʫʨʠʩʪʽʢ ᴅʣʝʫʝʪʽʥ 

ʘʨʪʪʳʨʘʜʳ. 

ɸʣʘʡʜʘ ʪʫʨʠʟʤʜʽ ʜʘʤʳʪʫ װʰʽʥ ʪʝʢ ʪʘʙʠסʠ ʨʝʩʫʨʩʪʘʨ ʞʝʪʢʽʣʽʢʩʽʟ. ʊʫʨʠʩʪʽʢ ץʳʟʤʝʪʪʽש 

ʪʠʽʤʜʽʣʽʛʽ ʢᴇʣʽʢʪʽʢ ץʦʣʞʝʪʽʤʜʽʣʽʢʢʝ ʞᴅʥʝ ʣʦʛʠʩʪʠʢʘʣʳץ ʞװʡʝʥʽש ʜʘʤʫʳʥʘ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ. 

ʉʦʥʜʳץʪʘʥ ʄʘסשʳʩʪʘʫ ᴇשʽʨʽʥʜʝ ʪʫʨʠʩʪʽʢ ʣʦʛʠʩʪʠʢʘʣʳץ-ʢᴇʣʽʢʪʽʢ ʞװʡʝʥʽ ץʘʣʳʧʪʘʩʪʳʨʫ ᴇʟʝʢʪʽ 

 .ʤᴅʩʝʣʝ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ץʳʣʳʤʠ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳס

ɿʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽ 

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʢʝʣʝʩʽ סʳʣʳʤʠ ᴅʜʽʩʪʝʨ ץʦʣʜʘʥʳʣʜʳ: 

¶ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪʘʣʜʘʫ ᴅʜʽʩʽ 

¶ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʜʝʨʝʢʪʝʨʜʽ ᴇשʜʝʫ 

¶ ʞװʡʝʣʽʢ ʪʘʣʜʘʫ 

¶ ʩʠʧʘʪʪʘʤʘʣʳץ ᴅʜʽʩ 

ɹײʣ ᴅʜʽʩʪʝʨ ᴇשʽʨʜʝʛʽ ʪʫʨʠʩʪʽʢ ʠʥʬʨʘײץʨʳʣʳʤ ʤʝʥ ʢᴇʣʽʢ ʞװʡʝʩʽʥʽש ʜʘʤʫ ʜʝשʛʝʡʽʥ 

ʢʝʰʝʥʜʽ ʪװʨʜʝ ʙʘסʘʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʅᴅʪʠʞʝʣʝʨ ʞᴅʥʝ ʪʘʣץʳʣʘʫ 

1. ʄʘסשʳʩʪʘʫ ᴇשʽʨʽʥʽש ʪʫʨʠʩʪʽʢ ᴅʣʝʫʝʪʽ 

ʄʘסשʳʩʪʘʫ ʦʙʣʳʩʳ פʘʟʘץʩʪʘʥʜʘסʳ ʪʫʨʠʟʤʜʽ ʜʘʤʳʪʫסʘ ʝץ שʦʣʘʡʣʳ ᴇשʽʨʣʝʨʜʽש ʙʽʨʽ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɸʡʤʘץʪʘ ʪʘʙʠסʠ ʞᴅʥʝ ʪʘʨʠʭʠ ʥʳʩʘʥʜʘʨʜʳש ʢᴇʧʪʽʛʽ ʝʨʝʢʰʝ ʤʘשʳʟסʘ ʠʝ. 

ᴆשʽʨʜʝʛʽ ʥʝʛʽʟʛʽ ʪʫʨʠʩʪʽʢ ʥʳʩʘʥʜʘʨסʘ ɹʦʟʞʳʨʘ ʰʘʪץʘʣʳ, ʐʝʨץʘʣʘ ʪʘʫʳ, פʘʨʘץʠʷ 

ʦʡʧʘʪʳ ʞᴅʥʝ ɹʝʢʝʪ ʘʪʘ ʞʝʨʘʩʪʳ ʤʝʰʽʪʽ ʞʘʪʘʜʳ ʊʝשʽʟ ʪʫʨʠʟʤʽʥʝ ʉʘʫʨʘ,פʳʟʳʣ-

ᴇʟʝʥ,ʊʘʤʰʘʣʳ,ʉʘʨʪʘʩ,ʂʝʥʜʽʨʣʽ ʞᴅʥʝ ײפʨʳץ ʩʫ ʘʡʤʘץʪʘʨʳ.ʦʣʘʨ ʪʝשʽʟ ʬʘʫʨʘʩʳʥʘ 

ʙʘʡ,ʙײʣʘץʪʘʨ,ʞʘʨץʘʙʘץʪʳ ʪʘʫʣʳ ʙʦʣʳʧ ʢʝʣʝʜʽ. ɹײʣ ʥʳʩʘʥʜʘʨ ʪʫʨʠʩʪʝʨʜʽ ᴇʟʜʝʨʽʥʽש ʙʽʨʝʛʝʡ 

ʪʘʙʠסʠ ʞᴅʥʝ ʤᴅʜʝʥʠ ʝʨʝʢʰʝʣʽʢʪʝʨʽʤʝʥ ʪʘʨʪʘʜʳ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ ʂʘʩʧʠʡ ʪʝשʽʟʽʥʽש ʞʘסʘʣʘʫʳ ʞʘסʘʞʘʡ ʪʫʨʠʟʤʽʥ ʜʘʤʳʪʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. ɸץʪʘʫ ץʘʣʘʩʳ ʪʝשʽʟ ʪʫʨʠʟʤʽʥʽש ʦʨʪʘʣʳסʳ ʨʝʪʽʥʜʝ ץʘʣʳʧʪʘʩʫ ᴅʣʝʫʝʪʽʥʝ ʠʝ. 

2. ʊʫʨʠʩʪʽʢ ʣʦʛʠʩʪʠʢʘʣʳץ-ʢᴇʣʽʢʪʽʢ ʞװʡʝʥʽץ שʘʟʽʨʛʽ ʞʘסʜʘʡʳ 

ʄʘסשʳʩʪʘʫ ᴇשʽʨʽʥʜʝ ʢᴇʣʽʢ ʠʥʬʨʘײץʨʳʣʳʤʳ ʢᴇʧʩʘʣʘʣʳ ʙʦʣʳʧ ʢʝʣʝʜʽ. ɸʡʤʘץʪʘ 

ʘʚʪʦʤʦʙʠʣʴ ʞʦʣʜʘʨʳ, ʪʝʤʽʨʞʦʣ ʞʝʣʽʩʽ, ᴅʫʝ ץʘʪʳʥʘʩʳ ʞᴅʥʝ ʪʝשʽʟ ʧʦʨʪʳ ʞײʤʳʩ ʽʩʪʝʡʜʽ. 

ɸץʪʘʫ ץʘʣʘʩʳʥʜʘ ʭʘʣʳץʘʨʘʣʳץ ᴅʫʝʞʘʡ ʦʨʥʘʣʘʩץʘʥ, ʙײʣ ʽʰʢʽ ʞᴅʥʝ ʩʳʨʪץʳ ʪʫʨʠʩʪʝʨʜʽ 

ʪʘʨʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ɸץʪʘʫ ʪʝשʽʟ ʧʦʨʪʳ ʘʨץʳʣʳ ʭʘʣʳץʘʨʘʣʳץ ץʘʪʳʥʘʩʪʘʨ 

ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. 

ɸʣʘʡʜʘ ʪʫʨʠʩʪʽʢ ʣʦʛʠʩʪʠʢʘ ʪʦʣʳץץʘʥʜʳ ʜʘʤʳʤʘסʘʥ. ʂᴇʧʪʝʛʝʥ ʪʫʨʠʩʪʽʢ ʥʳʩʘʥʜʘʨסʘ 

ʞʝʪʫ ץʠʳʥʜʳץ ʪʫʜʳʨʘʜʳ. ɹײʣ ʞʘסʜʘʡ ʪʫʨʠʩʪʽʢ ʘסʳʥʥʳש ʪᴇʤʝʥʜʝʫʽʥʝ ᴅʩʝʨ ʝʪʝʜʽ. 

3. ʅʝʛʽʟʛʽ ʤᴅʩʝʣʝʣʝʨ 

ɾװʨʛʽʟʽʣʛʝʥ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʢʝʣʝʩʽ ʥʝʛʽʟʛʽ ʤᴅʩʝʣʝʣʝʨ ʘʥʳץʪʘʣʜʳ: 

ɹʽʨʽʥʰʽʜʝʥ, ʪʫʨʠʩʪʽʢ ʥʳʩʘʥʜʘʨסʘ ʘʧʘʨʘʪʳʥ ʞʦʣʜʘʨʜʳש ʩʘʧʘʩʳ ʪᴇʤʝʥ. ʂʝʡʙʽʨ 

ʙʘסʳʪʪʘʨʜʘ ʞʦʣʜʘʨ ʤװʣʜʝʤ ʞʦץ ʥʝʤʝʩʝ ʪʘʣʘʧץʘ ʩʘʡ ʝʤʝʩ. 

ɽʢʽʥʰʽʜʝʥ, ץʦסʘʤʜʳץ ʢᴇʣʽʢ ʞװʡʝʩʽ ʞʝʪʢʽʣʽʢʩʽʟ ʜʘʤʳסʘʥ. ʊʫʨʠʩʪʽʢ ʙʘסʳʪʪʘʨסʘ ʪײʨʘץʪʳ 

ʢᴇʣʽʢ ץʘʪʳʥʘʩʳ ʞʦץ. 

 שʞʦʩʧʘʨʜʳ ץʘʡ ʣʦʛʠʩʪʠʢʘʣʳסשʡʝʣʝʥʙʝʛʝʥ. ɹʽʨʳװʰʽʥʰʽʜʝʥ, ʪʫʨʠʩʪʽʢ ʤʘʨʰʨʫʪʪʘʨ ʞת

ʙʦʣʤʘʫʳ ʪʫʨʠʩʪʝʨ װʰʽʥ ץʠʳʥʜʳץ ʪʫסʳʟʘʜʳ. 

ʊᴇʨʪʽʥʰʽʜʝʥ, ʮʠʬʨʣʳץ ʠʥʬʨʘײץʨʳʣʳʤʥʳש ʜʘʤʳʤʘʫʳ ʙʘʡץʘʣʘʜʳ. ʊʫʨʠʩʪʝʨʛʝ ʘʨʥʘʣסʘʥ 

ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨ ʤʝʥ ʘץʧʘʨʘʪʪʳץ ʞװʡʝʣʝʨ ʞʝʪʢʽʣʽʢʩʽʟ. 

ɹʝʩʽʥʰʽʜʝʥ, ץʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʩʘʧʘʩʳ ʪᴇʤʝʥ ʜʝשʛʝʡʜʝ ץʘʣʳʧ ʦʪʳʨ. ɹײʣ ʢʘʜʨʣʘʨʜʳש 

ʞʝʪʽʩʧʝʫʰʽʣʽʛʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. 

4. ʊʫʨʠʩʪʽʢ ʣʦʛʠʩʪʠʢʘʣʳץ-ʢᴇʣʽʢʪʽʢ ʞװʡʝʥʽ ʜʘʤʳʪʫ ʙʘסʳʪʪʘʨʳ 

4.1 ʀʥʬʨʘײץʨʳʣʳʤʜʳ ʞʝʪʽʣʜʽʨʫ 

ɸץʪʘʫ ʞʘסʘʞʘʡʳʥʜʘ ʪʫʨʠʩʪʝʨʜʽ ʤʽשʛʽʟʫ ʞᴅʥʝ ʪװʩʽʨʫ װʰʽʥ ʩʫ ʢᴇʣʽʛʽʥʝ ʘʨʥʘʣסʘʥ 

ʧʫʥʢʪ ʘʰʫ. 
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ʊʫʨʠʩʪʽʢ ʥʳʩʘʥʜʘʨסʘ ʘʧʘʨʘʪʳʥ ʘʚʪʦʤʦʙʠʣʴ ʞʦʣʜʘʨʳʥ ʞʘשʘʨʪʫ ץʘʞʝʪ. ʉʦʥʳʤʝʥ ץʘʪʘʨ 

ʞʘשʘ ʙʘסʳʪʪʘʨ ʘʰʫ ʤʘשʳʟʜʳ. ɹײʣ ʪʫʨʠʩʪʽʢ ץʦʣʞʝʪʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʘʜʳ. 

4.2 ʃʦʛʠʩʪʠʢʘʣʳץ ʞװʡʝʥʽ ץʘʣʳʧʪʘʩʪʳʨʫ 

ɹʽʨʳסשʘʡ ʪʫʨʠʩʪʽʢ ʤʘʨʰʨʫʪʪʘʨ ʤʝʥ ʢʣʘʩʪʝʨʣʝʨ ײץʨʫ ץʘʞʝʪ. ɹײʣ ʪʫʨʠʩʪʽʢ ʘסʳʥʜʳ ʪʠʽʤʜʽ 

ʙʘʩץʘʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

4.3 ʎʠʬʨʣʘʥʜʳʨʫʜʳ ʜʘʤʳʪʫ 

ɿʘʤʘʥʘʫʠ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. ʊʫʨʠʩʪʽʢ ʤʦʙʠʣʴʜʽ 

 .ʢʘʨʪʘʣʘʨ ʝʥʛʽʟʽʣʫʽ ʪʠʽʩ ץʡʝʣʝʨʽ ʞᴅʥʝ ʮʠʬʨʣʳװʦʩʳʤʰʘʣʘʨ, ʦʥʣʘʡʥ ʙʨʦʥʜʘʫ ʞץ

 ʡʝʩʽʥ ʜʘʤʳʪʫװʢᴇʣʽʢ ʞ ץʘʤʜʳסʦפ 4.4

ʊʫʨʠʩʪʽʢ ʘʚʪʦʙʫʩʪʘʨ,ʪʫʨʠʩʪʽʢ ʩʫ ʢᴇʣʽʢʪʝʨʽ ʤʝʥ ʘʨʥʘʡʳ ʤʘʨʰʨʫʪʪʘʨ ײʡʳʤʜʘʩʪʳʨʫ 

 .ʳʟʜʳשʘʪʳʥʘʩʳʥ ʜʘʤʳʪʫ ʜʘ ʤʘץ ʢᴇʣʽʢ ץʘʞʝʪ. ʄʘʫʩʳʤʜʳץ

4.5 ʀʥʚʝʩʪʠʮʠʷ ʪʘʨʪʫ 

ʄʝʤʣʝʢʝʪʪʽʢ-ʞʝʢʝʤʝʥʰʽʢ ᴅʨʽʧʪʝʩʪʽʢ ʥʝʛʽʟʽʥʜʝ ʠʥʚʝʩʪʠʮʠʷʣʘʨ ʪʘʨʪʫ ץʘʞʝʪ. ɹײʣ ʪʫʨʠʩʪʽʢ 

ʠʥʬʨʘײץʨʳʣʳʤʜʳ ʜʘʤʳʪʫסʘ ʳץʧʘʣ ʝʪʝʜʽ. 

5. ʂʘʩʧʠʡ ʪʝשʽʟʽ ʞʘסʘʣʘʫʳʥʜʘסʳ ʪʫʨʠʟʤ ʧʝʨʩʧʝʢʪʠʚʘʣʘʨʳ 

ʂʘʩʧʠʡ ʪʝשʽʟʽ ʞʘסʘʣʘʫʳʥʜʘ ʪʫʨʠʟʤʥʽש ʙʽʨʥʝʰʝ ʪװʨʽʥ ʜʘʤʳʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʘʨ. ʆʣʘʨסʘ 

ʞʘסʘʞʘʡ ʪʫʨʠʟʤʽ, ʢʨʫʠʟʜʽʢ ʪʫʨʠʟʤ ʞᴅʥʝ ʩʫ ʩʧʦʨʪʳ ʞʘʪʘʜʳ. 

ɸץʪʘʫ ץʘʣʘʩʳʥ ᴇשʽʨʣʽʢ ʪʫʨʠʩʪʽʢ ʦʨʪʘʣʳץץʘ ʘʡʥʘʣʜʳʨʫ ʘʨץʳʣʳ ʭʘʣʳץʘʨʘʣʳץ ʪʫʨʠʩʪʝʨʜʽ 

ʪʘʨʪʫסʘ ʙʦʣʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʢᴇʨʰʽʣʝʩ ʤʝʤʣʝʢʝʪʪʝʨʤʝʥ ʪʝשʽʟ ץʘʪʳʥʘʩʳʥ ʜʘʤʳʪʫ 

ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʙʘסʳʪ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ϧʦʨʳʪʳʥʜʳ. ʄʘסשʳʩʪʘʫ ᴇשʽʨʽʥʜʝ ʪʫʨʠʩʪʽʢ ʣʦʛʠʩʪʠʢʘʣʳץ-ʢᴇʣʽʢʪʽʢ ʞװʡʝʥʽ ʜʘʤʳʪʫ ï 

ʘʡʤʘץʪʳש ʵʢʦʥʦʤʠʢʘʣʳץ ʜʘʤʫʳʥʳש ʤʘשʳʟʜʳ ʬʘʢʪʦʨʳ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʢᴇʨʩʝʪʢʝʥʜʝʡ, 

ʢᴇʣʽʢ ʠʥʬʨʘײץʨʳʣʳʤʳʥ ʞʝʪʽʣʜʽʨʫ ʞᴅʥʝ ʣʦʛʠʩʪʠʢʘʣʳץ ʞװʡʝʥʽ ʜʘʤʳʪʫ ʪʫʨʠʩʪʽʢ ʩʘʣʘʥʳש 

ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʜʳ. 

ʊʠʽʤʜʽ ײʡʳʤʜʘʩʪʳʨʳʣסʘʥ ʢᴇʣʽʢ ʞװʡʝʩʽ ʪʫʨʠʩʪʝʨ ʘסʳʥʳʥ ʢᴇʙʝʡʪʽʧ, ʞʘשʘ ʞײʤʳʩ 

ʦʨʳʥʜʘʨʳʥ ʘʰʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ᴇשʽʨʜʽש ʠʥʚʝʩʪʠʮʠʷʣʳץ ʪʘʨʪʳʤʜʳʣʳסʳ 

ʘʨʪʘʜʳ. 

ɾʘʣʧʳ ʘʣסʘʥʜʘ, ʢʝʰʝʥʜʽ ʪᴅʩʽʣʜʽ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʄʘסשʳʩʪʘʫ ʦʙʣʳʩʳʥ ʭʘʣʳץʘʨʘʣʳץ 

ʜʝשʛʝʡʜʝʛʽ ʪʫʨʠʩʪʽʢ ʦʨʪʘʣʳץץʘ ʘʡʥʘʣʜʳʨʫסʘ ʙʦʣʘʜʳ. 

ʇɸʁɼɸʃɸʅʓʃנɸʅ ᴄɼɽɹʀɽʊʊɽʈ ʊɯɿɯʄɯ 
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ʊʘʙʳʣʦʚ ɸ .ʋ.- ʢ.ʪ.ʥ., ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ, ʢʘʬʝʜʨʘ çʄʘʰʠʥʦʩʪʨʦʝʥʠʝ ʠ 

ʣʦʛʠʩʪʠʢʘè 

ʂʘʩʧʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʞʠʥʠʨʠʥʛʘ ʠʤ. ʐ. ɽʩʝʥʦʚʘ, ʛ. ɸʢʪʘʫ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʥʦʚʳʭ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʭ ʨʝʘʣʠʷʭ - ʨʦʣʴ ʧʨʦʩʪʨʘʥʩʪʚʘ ɽʚʨʘʟʠʠ ʚ 

ʧʨʦʜʚʠʞʝʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʪʨʘʥʩʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʪʦʨʛʦʚʣʠ ʩʪʨʝʤʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ. ʀʤʝʥʥʦ 
ʧʦʵʪʦʤʫ ʂʘʟʘʭʩʪʘʥ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʜʘʝʪ ʨʘʩʰʠʨʝʥʠʶ ʪʨʘʥʟʠʪʥʳʭ ʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʚ ʨʘʤʢʘʭ ʜʝʡʩʪʚʫʶʱʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʨʠʜʦʨʦʚ. ɺ ʩʪʘʪʴʝ, ʩ ʫʯʝʪʦʤ 

ʧʝʨʝʦʨʠʝʥʪʘʮʠʠ ʩʝʚʝʨʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʨʰʨʫʪʦʚ ʥʘ ʩʨʝʜʥʠʡ ʢʦʨʠʜʦʨ (ʊʨʘʥʩʢʘʩʧʠʡʩʢʠʡ 

ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʤʘʨʰʨʫʪ (ʊʄʊʄ) ʠʩʩʣʝʜʦʚʘʥʳ ʧʝʨʩʧʝʢʪʠʚʳ ʩʦʟʜʘʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʪʨʘʥʟʠʪʥʦʛʦ ʭʘʙʘ ʧʦʨʪʘ ɸʢʪʘʫ, ʧʨʠʟʚʘʥʥʦʛʦ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʢʦʥʪʝʡʥʝʨʥʳʡ ʧʘʨʢ ʜʣʷ ʩʪʨʘʥ ʂʘʩʧʠʡʩʢʦʛʦ ʨʝʛʠʦʥʘ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ 

ʧʦʨʪ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʨʠʜʦʨʦʚ ʠ ʫʣʫʯʰʠʪʴ ʪʨʘʥʩʧʦʨʪʥʫʶ ʩʚʷʟʘʥʥʦʩʪʴ ʥʘ ʤʘʨʰʨʫʪʝ ʊʄʊʄ. 

ʂʦʥʪʝʡʥʝʨʥʳʡ ʩʪʦʢïʭʘʙ ʧʦʨʪʘ ɸʢʪʘʫ ʦʙʝʩʧʝʯʠʪ ʙʝʩʰʦʚʥʳʡ ʪʨʘʥʟʠʪ ʠ ʘʢʪʠʚʠʟʘʮʠʶ 

ʢʦʥʪʝʡʥʝʨʥʳʭ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ ʥʘ ʤʘʨʰʨʫʪʝ ʊʄʊʄ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʊʨʘʥʩʢʘʩʧʠʡʩʢʠʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʤʘʨʰʨʫʪ, ʧʦʨʪ 

ɸʢʪʘʫ, ʢʦʥʪʝʡʥʝʨʥʳʝ ʧʝʨʝʚʦʟʢʠ, ʢʦʥʪʝʡʥʝʨʥʳʡ ʩʪʦʢ ï ʭʘʙ, ʨʝʛʠʦʥ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ, 

ʙʝʩʰʦʚʥʳʡ ʪʨʘʥʟʠʪ. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʫʯʠʪʳʚʘʷ ʩʦʚʨʝʤʝʥʥʳʝ 

ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ - ʙʘʟʦʚʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʫʧʨʘʚʣʝʥʠʷ 

ʪʦʚʘʨʥʳʤʠ ʧʦʪʦʢʘʤʠ ʷʚʣʷʶʪʩʷ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʮʝʥʪʨʳ. ʊʘʢʠʝ ʮʝʥʪʨʳ ʠʛʨʘʶʪ 

ʢʦʦʨʜʠʥʠʨʫʶʱʫʶ ʠ ʠʥʪʝʛʨʠʨʫʶʱʫʶ ʨʦʣʴ ʚ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʦʙʨʘʱʝʥʠʷ ʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʨʫʟʦʚ. ɺʥʝʜʨʝʥʠʝ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʩʝʪʠ 

ʥʘʢʦʧʠʪʝʣʴʥʳʭ ʠ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʭʘʙʦʚ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪ ʬʫʥʢʮʠʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ 

ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʨʝʛʠʦʥʝ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʙʘʟʦʚʦʡ ʦʩʥʦʚʦʡ ʫʧʨʘʚʣʝʥʠʷ ʤʘʪʝ- ʨʠʘʣʴʥʳʤʠ 

ʧʦʪʦʢʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʟʘʠʤʦʩʚʷʟʴ ʩ ʦʪʧʨʘʚʠʪʝʣʷʤʠ, ʧʦʪʨʝʙʠʪʝʣʷʤʠ, ʧʝʨʝʚʦʟʯʠʢʘʤʠ, 

ʵʢʩʧʝʜʠʪʦʨʘʤʠ, ʘ ʪʘʢʞʝ ʩʚʦʝʚʨʝʤʝʥʥʳʝ ʚʟʘʠʤʦʨʘʩʯʝʪʳ ʯʝʨʝʟ ʙʘʥʢʠ. ʀʤʝʥʥʦ ʣʦʛʠʩʪʠʯʝʩʢʠʡ 

ʭʘʙ, ʧʦʩʪʨʦʝʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʦʧʪʠʤʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʩ ʫʯʝʪʦʤ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʠ, 

ʤʦʞʝʪ ʩʪʘʪʴ ʤʦʱʥʳʤ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ. 

ɺ ʥʦʚʳʭ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʭ ʨʝʘʣʠʷʭ - ʨʦʣʴ ʧʨʦʩʪʨʘʥʩʪʚʘ ɽʚʨʘʟʠʠ ʚ ʧʨʦʜʚʠʞʝʥʠʠ ʠ 

ʨʘʟʚʠʪʠʠ ʪʨʘʥʩʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʪʦʨʛʦʚʣʠ ʩʪʨʝʤʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ 

ʂʘʟʘʭʩʪʘʥ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʜʘʝʪ ʨʘʩʰʠʨʝʥʠʶ ʪʨʘʥʟʠʪʥʳʭ ʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʚ ʨʘʤʢʘʭ ʜʝʡʩʪʚʫʶʱʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʨʠʜʦʨʦʚ. ʉʝʛʦʜʥʷ ʨʘʙʦʪʘ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʂʘʟʘʭʩʪʘʥʘ ʚ ʢʘʯʝʩʪʚʝ ʪʨʘʥʟʠʪʥʦʛʦ ʭʘʙʘ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʦʡ. ɺ ʫʩʣʦʚʠʷʭ ʪʝʢʫʱʝʡ 

ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʵʪʦ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. ʀʥʪʝʛʨʘʮʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʩʠʩʪʝʤʳ ʂʘʟʘʭʩʪʘʥʘ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʢʦʨʠʜʦʨʘʤʠ ʧʦʟʚʦʣʠʪ ʩʦʭʨʘʥʠʪʴ ʝʛʦ ʧʦʟʠʮʠʠ ʚ 

ʨʝʛʠʦʥʝ ʢʘʢ ʦʩʥʦʚʥʦʛʦ ʪʨʘʥʟʠʪʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ [1]. 

ʄʘʥʛʠʩʪʘʫʩʢʘʷ ʦʙʣʘʩʪʴ ʦʙʣʘʜʘʝʪ ʦʛʨʦʤʥʳʤ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʤ ʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦ-ʩʝʨʚʠʩʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʄʦʨʩʢʦʡ ʧʦʨʪ ɸʢʪʘʫ ʠ 

ʧʘʨʦʤʥʳʡ ʢʦʤʧʣʝʢʩ ʧʦʨʪ ʂʫʨʳʢ ʚʢʣʶʯʝʥʳ ʚ ʩʝʪʴ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ. 

ɺ ʫʩʣʦʚʠʷʭ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʩʥʠʞʝʥʠʷ ʦʙʲʝʤʘ ʧʝʨʝʚʘʣʢʠ ʯʝʨʝʟ ʧʦʨʪ ɸʢʪʘʫ ʪʨʘʜʠʮʠʦʥʥʳʭ ʚʠʜʦʚ 

ʛʨʫʟʦʚ (ʥʝʬʪʴ, ʤʝʪʘʣʣʦʧʨʦʢʘʪ), ɸʆ ʅʘʮʠʦʥʘʣʴʥʘʷ ʢʦʤʧʘʥʠʷ ɸʢʪʘʫʩʢʠʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ 

ʪʦʨʛʦʚʳʡ ʧʦʨʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʠʜʠʪ ʧʝʨʩʧʝʢʪʠʚʳ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ ʚ ʧʨʠʚʣʝʯʝʥʠʠ 

ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ (ʵʢʩʧʦʨʪ, ʠʤʧʦʨʪ, ʪʨʘʥʟʠʪ) ʚ ʂʘʩʧʠʡʩʢʦʤ ʙʘʩʩʝʡʥʝ, ʩʦ ʚʩʪʨʘʠʚʘʥʠʝʤ 

ʧʦʨʪʘ ɸʢʪʘʫ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʤʘʨʰʨʫʪʳ (ʪʨʘʥʟʠʪʥʳʝ ʢʦʨʠʜʦʨʳ), ʧʦ ʢʦʪʦʨʳʤ 

ʧʝʨʝʚʦʟʢʘ ʛʨʫʟʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʢʦʥʪʝʡʥʝʨʘʭ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ ʯʪʦ ʢʦʥʪʝʡʥʝʨʠʟʘʮʠʷ 

ʷʚʣʷʝʪʩʷ ʦʯʝʨʝʜʥʳʤ ʰʘʛʦʤ ʚ ʨʘʟʚʠʪʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ, ʧʨʠʙʣʠʟʠʚʰʠʤ ʦʙʱʝʩʪʚʦ ʢ 

ʤʦʜʝʣʠ ʠʜʝʘʣʴʥʦʡ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ, ʧʦʜ ʢʦʪʦʨʦʡ ʧʦʥʠʤʘʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʩʣʝʜʫʶʱʠʭ ʬʘʢʪʦʨʦʚ: ʚʨʝʤʷ ʠ ʩʪʦʠʤʦʩʪʴ ʜʦʩʪʘʚʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʤʠʥʠʤʘʣʴʥʳʤʠ ʠ ʚ ʠʜʝʘʣʝ 
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ʩʪʨʝʤʠʪʴʩʷ ʢ ʥʫʣʶ, ʜʦʩʪʘʚʢʘ ʛʨʫʟʦʚ ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʣʶʙʳʤʠ ʧʘʨʪʠʷʤʠ, ʝʝ 

ʧʨʠʦʨʠʪʝʪʘʤʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʩʪʦʷʥʥʦʝ ʥʘʣʠʯʠʝ ʠ ʜʦʩʪʫʧʥʦʩʪʴ. ɺʳʛʦʜʥʦʝ 

ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ ʧʦʨʪʘ ɸʢʪʘʫ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʛʣʦʙʘʣʴʥʳʭ ʤʘʨʰʨʫʪʦʚ ʉʝʚʝʨ ʠ ʖʛ, 

ʊʨʘʥʩʢʘʩʧʠʡʩʢʠʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʢʦʨʠʜʦʨ (ʊʄʊʄ) ʧʦʟʚʦʣʷʪ ʩʪʘʪʴ ʢʣʶʯʝʚʦʡ 

ʪʦʯʢʦʡ ʧʨʠʙʳʚʘʶʱʠʭ ʛʨʫʟʦʚ, ʦʪʢʫʜʘ ʦʥʠ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʙʫʜʫʪ ʧʝʨʝʥʘʧʨʘʚʣʝʥʳ ʚ ʨʘʟʣʠʯʥʳʝ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʦʪʦʢʠ. 

ɺ ʩʚʷʟʠ ʩ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʝʡ ʚ ʤʠʨʝ, ʚʚʦʜʦʤ ʩʘʥʢʮʠʡ ʧʨʦʪʠʚ ʈʌ, ʧʨʦʠʩʭʦʜʠʪ 

ʧʝʨʝʦʨʠʝʥʪʘʮʠʠ ʵʢʩʧʦʨʪʝʨʦʚ ʩ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʘʨʰʨʫʪʦʚ, ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʢʦʥʪʝʡʥʝʨʦʚ ʧʦ ʣʠʥʠʠ ʊʄʊʄ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʨʷʜʫ ʥʝʧʨʝʜʚʠʜʝʥʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ɻ ʪʦ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʥʝʭʚʘʪʢʦʡ ʩʚʦʙʦʜʥʳʭ ʢʦʥʪʝʡʥʝʨʦʚ ʧʦʜ ʧʦʛʨʫʟʢʫ ɻ ʢʩʧʦʨʪʥʳʭ 

ʛʨʫʟʦʚ, ʥʝʢʦʪʦʨʳʤʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʥʘ ʊʨʘʥʩʢʘʚʢʘʟʩʢʦʤ ʫʯʘʩʪʢʝ 

ʤʘʨʰʨʫʪʘ ʊʄʊʄ. ʋʢʘʟʘʥʥʳʝ ʬʘʢʪʦʨʳ ʟʥʘʯʠʪʝʣʴʥʦ ʦʢʘʟʘʣʠ ʩʚʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʦʨʛʘʥʠʟʘʮʠʠ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ ʥʘ ʊʄʊʄ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ, ʚ 2023 ʛʦʜʫ ʦʙʲʝʤ ʧʝʨʝʚʘʣʢʠ 

ʢʦʥʪʝʡʥʝʨʦʚ ʩʥʠʟʠʣʩʷ. ɸʥʘʣʠʟ ʤʠʨʦʚʳʭ ʪʝʥʜʝʥʮʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʨʘʟʚʠʪʳʭ ʨʳʥʢʘʭ 

ɽʚʨʦʧʳ ʠ ʂʠʪʘʷ ʢʦʥʪʝʡʥʝʨʠʟʘʮʠʷ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 70% ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ ʠ ʧʨʦʜʦʣʞʘʝʪ 

ʨʘʩʪʠ. ʊʝʢʫʱʘʷ ʩʠʪʫʘʮʠʷ ʥʘ ʨʳʥʢʝ ʢʘʟʘʭʩʪʘʥʩʢʠʭ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʝʨʝʚʦʟʦʢ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʢʦʥʪʝʡʥʝʨʠʟʘʮʠʠ ʠ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 6 %. ʂʦʥʮʝʧʮʠʝʡ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʫ 

ʧʝʨʝʛʨʫʟʦʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʧʨʠʯʘʣʴʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʧʦʨʪʘ ɸʢʪʘʫ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʠʟʥʦʩʘ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʨʪʦʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʥʝʧʨʠʩʧʦʩʦʙʣʝʥʥʘ ʢ ʨʘʩʪʫʱʝʤʫ ʧʦʪʦʢʫ 

ʢʦʥʪʝʡʥʝʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ ʤʘʨʰʨʫʪʫ ʊʄʊʄ ʠ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʥʝʜʦʩʪʘʪʢʠ, ʪʘʢʠʝ ʢʘʢ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʧʨʠʯʘʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ, ʦʛʨʘʥʠʯʠʚʘʶʪ ʛʨʫʟʦʦʙʦʨʦʪ, ʤʥʦʛʦ 

ʚʨʝʤʝʥʠ ʫʜʝʣʷʝʪʩʷ ʪʘʤʦʞʝʥʥʳʤ ʦʧʝʨʘʮʠʷʤ, ʤʘʣʘʷ ʚʤʝʩʪʠʤʦʩʪʴ ʧʨʠʯʘʣʦʚ ʜʣʷ ʢʦʥʪʝʡʥʝʨʦʚ, ʘ 

ʪʘʢʞʝ ʠʟ-ʟʘ ʥʝʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʘ ʧʝʨʝʚʦʟʢʠ ʫʚʝʣʠʯʝʥʦ ʚʨʝʤʷ ʧʦʜʘʯʠ 

ʚʘʛʦʥʦʚ ʩ ʢʦʥʪʝʡʥʝʨʘʤʠ ʩ ʤʘʛʠʩʪʨʘʣʴʥʦʡ ʩʝʪʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ. ʇʦʨʪʦʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʚ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ ʘʜʘʧʪʠʨʦʚʘʥʘ ʢ ʠʟʤʝʥʷʶʱʝʡʩʷ ʩʪʨʫʢʪʫʨʝ ʧʦʪʦʢʦʚ ʛʨʫʟʦʚ, ʚʩʣʝʜʩʪʚʠʝ 

ʵʪʦʛʦ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʧʝʨʝʚʘʣʢʝ ʢʦʥʪʝʡʥʝʨʦʚ ʦʛʨʘʥʠʯʝʥʘ, ʠ ʧʦʨʪ ɸʢʪʘʫ ʤʦʞʝʪ 

ʩʪʘʪʴ çʫʟʢʠʤè ʤʝʩʪʦʤ ʚ ʧʦʪʦʢʝ ʢʦʥʪʝʡʥʝʨʦʚ ʧʦ ʤʘʨʰʨʫʪʫ ʊʄʊʄ ʩʥʠʞʘʷ ʩʢʦʨʦʩʪʴ ʠ ʦʙʱʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʝʨʝʚʘʣʦʯʥʳʭ ʦʧʝʨʘʮʠʡ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʪʨʝʥʜʦʤ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʤʦʨʩʢʠʭ ʧʝʨʝʚʦʟʢʘʭ ʩʪʘʣʦ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʨʪʦʚ-ʭʘʙʦʚ, ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ̫ ʚʣʷʝʪʩʷ ʦʙʲʝʜʠʥʝʥʠʝ ʛʨʫʟʦʧʦʪʦʢʦʚ ʚ ʦʜʥʦʤ 

ʤʝʩʪʝ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʥʘ ʦʙʨʘʙʦʪʢʫ ʛʨʫʟʦʚ. ʅʘʧʨʠʤʝʨ, ʝʚʨʦʧʝʡʩʢʠʝ ʧʦʨʪʳ-

ʭʘʙʳ ʈʦʪʪʝʨʜʘʤ (ʅʠʜʝʨʣʘʥʜʳ), ɸʥʪʚʝʨʧʝʥ (ɹʝʣʴʛʠʷ) ʠ ɻʘʤʙʫʨʛ (ɻʝʨʤʘʥʠʷ) 

ʦʙʨʘʙʘʪʳʚʘʶʪ 76% ʢʦʥʪʝʡʥʝʨʦʧʦʪʦʢʦʚ, ʜʦʩʪʘʚʣʷʝʤʳʭ ʚʦ ʚʩʝ ʧʦʨʪʳ ɽʚʨʦʧʳ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʚ 

ɽʉ ʧʦʨʪʦʚ - ʭʘʙʦʚ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʧʝʨʝʚʘʣʢʫ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʢʦʥʪʝʡʥʝʨʥʳʭ ʛʨʫʟʦʚ, 

ʧʦʚʣʝʢʣʦ ʟʘ ʩʦʙʦʡ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʫʩʣʫʛ ʧʦ ʢʦʤʧʣʝʢʩʥʦʤʫ 

ʦʙʩʣʫʞʠʚʘʥʠʶ ʩʫʜʦʚ, ʛʨʫʟʦʚ ʠ ʧʦʚʳʰʝʥʠʠ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʦʨʪʳ-ʭʘʙʳ ʷʚʣʷʶʪʩʷ 

ʢʣʶʯʝʚʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʧʦʨʪʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʛʜʝ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʢʚʦʟʥʦʡ 

ʧʝʨʝʚʘʣʢʠ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʦʪʦʢʦʚ ʩ ʤʦʨʩʢʦʛʦ ʥʘ ʤʦʨʩʢʦʡ ʠ ʩ ʤʦʨʩʢʦʛʦ ʥʘ ʥʘʟʝʤʥʳʝ ʚʠʜʳ 

ʪʨʘʥʩʧʦʨʪʘ [2,3]. 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʚ ʂʘʟʘʭʩʪʘʥʝ ʨʳʥʢʘ ʫʩʣʫʛ, ʚ ʤʦʨʩʢʦʤ ʧʦʨʪʫ ɸʢʪʘʫ ʚʦʟʤʦʞʥʦ 

ʧʨʠʤʝʥʝʥʠʝ ʦʧʳʪʘ ʥʘʟʚʘʥʥʳʭ ʝʚʨʦʧʝʡʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʟʣʦʚ ʚ ʯʘʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʦʨʪʦʚ -  ʭʘʙʦʚ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴ ʨʦʣʴ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ ʥʘ ʧʝʨʝʢʨʝʩʪʢʝ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʨʠʜʦʨʦʚ. ʇʦ ʧʨʦʛʥʦʟʘʤ, ʢ 2030 ʛʦʜʫ ʝʞʝʛʦʜʥʳʡ ʛʨʫʟʦʦʙʦʨʦʪ ʯʝʨʝʟ ʊʄʊʄ 

ʤʦʞʝʪ ʚʳʨʘʩʪʠ ʚ 10 ʨʘʟ ʠ ʩʦʩʪʘʚʠʪʴ ʜʦ 20 ʤʣʥ ʪʦʥʥ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʢʣʶʯʘʷ ʢʦʥʪʝʡʥʝʨʥʳʝ 

ʧʝʨʝʚʦʟʢʠ ʜʦ 2 ʤʣʥ ɼʌʕ. ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʦʪʨʝʙʫʝʪʩʷ ʧʝʨʝʦʨʠʝʥʪʠʨʦʚʘʪʴ ʥʘ ʊʄʊʄ ʦʪ 3 

ʜʦ 20 % ʝʞʝʛʦʜʥʦʛʦ ʦʙʲʝʤʘ ʪʨʘʥʟʠʪʥʳʭ ʛʨʫʟʦʚ, ʩʣʝʜʫʶʱʠʭ ʩʝʡʯʘʩ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ɺʦʩʪʦʢ ï 

ɿʘʧʘʜ ʯʝʨʝʟ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʪʨʘʥʟʠʪʥʳʝ ʤʘʨʰʨʫʪʳ. ʇʦ ʧʨʦʛʥʦʟʘʤ, ʢ 2030 ʛʦʜʫ ʝʞʝʛʦʜʥʳʡ 

ʛʨʫʟʦʦʙʦʨʦʪ ʯʝʨʝʟ ʊʄʊʄ ʤʦʞʝʪ ʚʳʨʘʩʪʠ ʚ 10 ʨʘʟ ʠ ʩʦʩʪʘʚʠʪʴ ʜʦ 20 ʤʣʥ ʪʦʥʥ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʚʢʣʶʯʘʷ ʢʦʥʪʝʡʥʝʨʥʳʝ ʧʝʨʝʚʦʟʢʠ ʜʦ 2 ʤʣʥ ɼʌʕ. ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʦʪʨʝʙʫʝʪʩʷ 

ʧʝʨʝʦʨʠʝʥʪʠʨʦʚʘʪʴ ʥʘ ʊʄʊʄ ʦʪ 3 ʜʦ 20 % ʝʞʝʛʦʜʥʦʛʦ ʦʙʲʝʤʘ ʪʨʘʥʟʠʪʥʳʭ ʛʨʫʟʦʚ, ʩʣʝʜʫʶʱʠʭ 

ʩʝʡʯʘʩ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ɺʦʩʪʦʢ ï ɿʘʧʘʜ ʯʝʨʝʟ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʪʨʘʥʟʠʪʥʳʝ ʤʘʨʰʨʫʪʳ. 
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ɺ ʵʪʦʡ ʩʚʷʟʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʥʘʨʘʱʠʚʘʥʠʷ ʪʦʨʛʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

ʩʪʨʘʥʳ ʚ ʨʘʤʢʘʭ ʚʦʟʨʘʩʪʘʶʱʝʛʦ ʧʦʪʝʥʮʠʘʣʘ ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʢʦʨʠʜʦʨʘ çʉʝʚʝʨ-ʖʛè, ʘ ʪʘʢʞʝ ʉʨʝʜʠʥʥʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʨʠʜʦʨʘ çʂʠʪʘʡ 

ï ɽʚʨʦʧʘè ʥʘ ʙʘʟʝ ʧʦʨʪʘ ɸʢʪʘʫ ʥʘʟʨʝʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ 

ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʛʦ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʭʘʙʘ. ʇʨʠʥʷʪʦʡ ʢ ʠʩʧʦʣʥʝʥʠʶ çʂʦʥʮʝʧʮʠʝʡ ʨʘʟʚʠʪʠʷ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʜʦ 2030 ʛʦʜʘè ʚ 2025 ʛʦʜʫ 

ʟʘʧʣʘʥʠʨʦʚʘʥʦ ʩʦʟʜʘʥʠʝ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʛʦ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʭʘʙʘ ʚ ʢʘʟʘʭʩʪʘʥʩʢʦʤ ʧʦʨʪʫ 

ɸʢʪʘʫ, ʢʦʪʦʨʳʡ ʩʬʦʨʤʠʨʫʝʪ ʢʦʥʪʝʡʥʝʨʥʳʡ ʩʪʦʢ ʜʣʷ ʩʪʨʘʥ ʂʘʩʧʠʡʩʢʦʛʦ ʨʝʛʠʦʥʘ ʠ 

ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. ʉʦʟʜʘʥʠʝ ʭʘʙʘ ʚʢʣʶʯʝʥʦ ʚ ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʨʦʝʢʪ çʉʠʣʴʥʳʝ ʨʝʛʠʦʥʳ ï 

ʜʨʘʡʚʝʨ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳè. ʆʙʱʘʷ ʩʪʦʠʤʦʩʪʴ ʧʨʦʝʢʪʘ ʩʦʩʪʘʚʣʷʝʪ 43 ʤʣʨʜ ʪʝʥʛʝ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʝʨʝʦʨʠʝʥʪʘʮʠʷ ʥʘ ʊʨʘʥʩʢʘʩʧʠʡʩʢʠʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʤʘʨʰʨʫʪ 

ʯʘʩʪʠ ʪʨʘʥʟʠʪʥʳʭ ʛʨʫʟʦʚ, ʩʣʝʜʫʶʱʠʭ ʠʟ ʂʠʪʘʷ ʚ ɽʚʨʦʧʫ, ʠ ʨʘʟʚʠʪʠʝ ʢʦʥʪʝʡʥʝʨʥʦʡ ʣʠʥʠʠ 

ʊʫʨʢʤʝʥʙʘʰʠ ï ɸʢʪʘʫ ï ʂʅʈ. ʇʣʘʥʠʨʫʝʤʳʡ ʢʦʥʪʝʡʥʝʨʥʳʡ ʩʪʦʢ-ʭʘʙ ʚ ʧʦʨʪʫ ɸʢʪʘʫ ʧʦʟʚʦʣʠʪ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʢʦʥʪʝʡʥʝʨʥʳʡ ʧʘʨʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʦʨʪʘ ʜʣʷ ʩʪʨʘʥ ʂʘʩʧʠʡʩʢʦʛʦ ʨʝʛʠʦʥʘ ʠ 

ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ ʧʦʨʪ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʨʠʜʦʨʦʚ ʠ ʫʣʫʯʰʠʪ 

ʪʨʘʥʩʧʦʨʪʥʫʶ ʩʚʷʟʘʥʥʦʩʪʴ ʥʘ ʤʘʨʰʨʫʪʝ ʊʄʊʄ (ʨʠʩ.1) 

ɼʣʷ ʫʩʧʝʰʥʦʡ ʨʘʙʦʪʳ ʧʦʨʪʘ ʧʦʪʨʝʙʫʝʪʩʷ ʩʦʟʜʘʥʠʝ ʪʘʢʦʡ ʩʪʨʫʢʪʫʨʳ ʢʘʢ çɽʜʠʥʳʡ 

ʦʧʝʨʘʪʦʨ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʩʪʦʢ ï ʭʘʙʘè ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʦʡ, ʦʙʲʝʜʠʥʷʶʱʝʡ ʠʥʬʦʨʤʘʮʠʶ 

ʧʦʪʦʢʦʚ ʢʦʥʪʝʡʥʝʨʦʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʨʠʜʦʨʦʚ ʉʝʚʝʨ-ʖʛ, ʤʘʨʰʨʫʪ ʊʄʊʄ, TRACECA ʠ 

ʚʦʟʤʦʞʥʳʭ ʥʦʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʢʦʥʪʝʡʥʝʨʦʧʦʪʦʢʦʚ ʩ ʧʝʨʝʚʘʣʢʦʡ ʚ ʧʦʨʪʫ ɸʢʪʘʫ. 

ʋʩʪʘʥʦʚʣʝʥʠʝ ʩʢʚʦʟʥʳʭ ʛʠʙʢʠʭ ʪʘʨʠʬʦʚ ʥʘ ʥʘʟʚʘʥʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʨʠʜʦʨʘʭ 

ʧʝʨʝʦʨʠʝʥʪʠʨʫʶʪ ʢʦʥʪʝʡʥʝʨʦʧʦʪʦʢʠ ʥʝ ʪʦʣʴʢʦ ʩ ʂʠʪʘʷ, ʥʦ ʠ ʩ ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʠʭ ʩʪʨʘʥ 

ʥʘ ʧʦʨʪ ɸʢʪʘʫ. ɼʣʷ ʫʜʝʰʝʚʣʝʥʠʷ ʪʘʨʠʬʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʨʘʙʘʪʳʚʘʪʴ ʚʦʧʨʦʩ ʧʦ ʦʙʨʘʪʥʦʡ 

ʟʘʛʨʫʟʢʝ ʧʦʨʦʞʥʠʭ ʢʦʥʪʝʡʥʝʨʦʚ ʠʣʠ ʚʦʟʚʨʘʪʫ. ɺʩʝ ʵʪʦ ʧʦʚʣʝʯʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠ 

ʛʘʨʤʦʥʠʟʘʮʠʠ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʩʬʝʨʝ ʪʨʘʥʩʧʦʨʪʘ ʥʝ ʪʦʣʴʢʦ ʚ ʂʘʟʘʭʩʪʘʥʝ, ʥʦ ʠ ʩʪʨʘʥ-

ʧʘʨʪʥʝʨʦʚ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʢʦʨʠʜʦʨʘʤ, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʩʦʟʜʘʥʠʷ ʝʜʠʥʦʛʦ ʧʝʨʝʚʦʟʦʯʥʦʛʦ 

ʜʦʢʫʤʝʥʪʘ. 
 

 

ʈʠʩʫʥʦʢ 1- ʊʨʘʥʩʢʘʩʧʠʡʩʢʠʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʤʘʨʰʨʫʪ 

(ʉʨʝʜʠʥʳʡ ʢʦʨʠʜʦʨ) 

 

ɹʣʘʛʦʜʘʨʷ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʧʦʣʦʞʝʥʠʶ, ʢʦʥʪʝʡʥʝʨʥʳʡ ʭʘʙ ʚ ɸʢʪʘʫ ʧʨʠʟʚʘʥ ʩʪʘʪʴ 

ʢʣʶʯʝʚʳʤ ʮʝʥʪʨʦʤ ʧʨʠʝʤʘ ʛʨʫʟʦʚ, ʦʙʝʩʧʝʯʠʪʴ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʨʘʟʣʠʯʥʳʤ ʪʨʘʥʩʧʦʨʪʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ, ʚʢʣʶʯʘʷ ʢʦʨʠʜʦʨʳ ʉʝʚʝʨ ï ʖʛ ʠ ʊʨʘʥʩʢʘʩʧʠʡʩʢʠʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ 

ʪʨʘʥʩʧʦʨʪʥʳʡ ʤʘʨʰʨʫʪ (ʊʄʊʄ) [4]. 

ʅʦʚʳʡ ʢʦʥʪʝʡʥʝʨʥʳʡ ʩʪʦʢ - ʭʘʙ ʦʙʝʩʧʝʯʠʪ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ (ʨʠʩ.2) ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠ 

ʦʪʛʨʫʟʢʠ ʢʦʥʪʝʡʥʝʨʥʳʭ ʛʨʫʟʦʚ ʧʦ ʨʘʟʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʯʝʨʝʟ ʧʦʨʪ ɸʢʪʘʫ ʧʦ ʤʘʨʰʨʫʪʫ 

ʊʄʊʄ. ʇʨʦʝʢʪ ʨʝʣʠʟʫʝʪʩʷ ʄʫʣʴʪʠʤʦʜʘʣʴʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʢʦʤʧʘʥʠʝʡ KTZ 

Express ʩʦʚʤʝʩʪʥʦ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʦʦʨʧʦʨʘʮʠʝʡ - ʢʨʫʧʥʝʡʰʝʡ ʧʦʨʪʦʚʦʡ ʛʨʫʧʧʦʡ ʂʠʪʘʷ ï 
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ʧʦʨʪ ʃʷʥʴʶʥʴʛʘʥ, ʉʫʤʤʘ ʧʨʦʝʢʪʘ 43 ʤʣʜʨ ʪʝʥʛʝ, ʟʘʚʝʨʰʝʥʠʝ ʧʨʦʝʢʪʘ ʚ ʜʝʢʘʙʨʝ 2025 , 

ʧʦʟʚʦʣʠʪ ʜʦʚʝʩʪʠ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʨʪʘ ɸʢʪʘʫ ʧʦ ʢʦʥʪʝʡʥʝʨʘʤ ʜʦ 250 ʪʳʩ ɼʌʕ ʩ 

ʟʘʜʝʡʩʪʚʦʚʘʥʠʝ ʚʩʝʭ ʤʦʱʥʦʩʪʝʡ, ʩʫʱʝʩʪʚʫʶʱʠʭ 3 ʩʫʭʦʛʨʫʟʥʳʭ ʧʨʠʯʘʣʦʚ. 

ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʢʦʥʪʝʡʥʝʨʥʦʛʦ - ʩʪʦʢʘ ʭʘʙʘ ʧʦʨʪʘ ɸʢʪʘʫ: 

- ʦʪʢʨʳʪʘʷ ʧʣʦʱʘʜʢʘ ʜʣʷ ʭʨʘʥʝʥʠʷ ʢʦʥʪʝʡʥʝʨʦʚ - 9 ʪʳʩ.ʤ2; 

- ʢʨʳʪʳʡ ʘʥʛʘʨ ʜʣʷ ʭʨʘʥʝʥʠʷ ʛʨʫʟʦʚ - 6 ʪʳʩ.ʤ2; 

- ʩʢʣʘʜ ʜʣʷ ʭʨʘʥʝʥʠʷ ʛʨʫʟʦʚ - 10 ʪʳʩ.ʤ2; 

- ʩʢʣʘʜ ʧʦ ʧʝʨʝʪʘʨʢʝ ʧʣʦʜʦʚʦʱʥʦʡ ʧʨʦʜʫʢʮʠʠ - 6 ʪʳʩ. ʤ2; 

- ʧʣʦʱʘʜʢʘ ʜʣʷ ʨʝʤʦʥʪʘ ʢʦʥʪʝʡʥʝʨʦʚ ʠ ʠʭ ʩʝʨʪʠʬʠʢʘʮʠʠ - 6 ʪʳʩ. ʤ2; 

- ʩʪʦʷʥʢʘ ʜʣʷ ʢʣʠʝʥʪʦʚ ʧʦʨʪʘ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʩʪʦʢ ï ʭʘʙʘ ʚ ʤʦʨʩʢʦʤ ʧʦʨʪʫ ɸʢʪʘʫ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʨʝʘʣʠʟʘʮʠʶ ʙʝʩʧʨʝʨʳʚʥʦʡ ʣʦʛʠʩʪʠʢʠ ʧʝʨʝʚʦʟʢʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ 

ʢʦʥʪʝʡʥʝʨʦʚ ʧʦ ʩʭʝʤʝ çʞ/ʜ ʚʘʛʦʥ ï ʢʦʥʪʝʡʥʝʨʥʳʡ ʩʪʦʢ-ʭʘʙ - ʤʦʨʩʢʦʝ ʩʫʜʥʦè ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ 

ʙʝʩʰʦʚʥʳʡ ʪʨʘʥʟʠʪ ʥʘ ʤʘʨʰʨʫʪʝ ʊʄʊʄ. ʇʨʠʤʝʥʝʥʠʝ ʩʭʝʤʳ ʙʝʩʧʨʝʨʳʚʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʢʦʥʪʝʡʥʝʨʦʚ, ʦʙʝʩʧʝʯʠʪ ʝʜʠʥʩʪʚʦ ʠ ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʤʠʥʠʤʘʣʴʥʳʝ ʧʨʦʙʝʛʠ ʚʘʛʦʥʦʚ, ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʦʛʨʫʟʦʯʥʦ ï 

ʨʘʟʛʨʫʟʦʯʥʳʭ ʨʘʙʦʪ, ʧʦʚʳʩʠʪ ʩʢʦʨʦʩʪʴ ʜʦʩʪʘʚʢʠ ʢʦʥʪʝʡʥʝʨʦʚ ʠ ʩʪʘʥʝʪ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ 

ʪʨʘʥʩʧʦʨʪʥʳʤ ʫʟʣʦʤ ʫʩʧʝʰʥʦ ʨʝʰʘʶʱʠʝ ʧʨʦʙʣʝʤʳ çʫʟʢʠʭ ʤʝʩʪè [5]. ɸ ʩʦʛʣʘʩʦʚʘʥʥʘʷ ʨʘʙʦʪʘ 

ʧʦ ʨʘʩʧʠʩʘʥʠʶ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʦʝʟʜʦʚ ʠ ʤʦʨʩʢʠʭ ʩʫʜʦʚ ʦʙʝʩʧʝʯʠʪ ʨʝʛʫʣʷʨʥʦʩʪʴ ʠ 

ʨʠʪʤʠʯʥʦʩʪʴ ʪʨʘʥʟʠʪʥʳʭ ʢʦʥʪʝʡʥʝʨʦʧʦʪʦʢʦʚ ʯʝʨʝʟ ʧʦʨʪ ɸʢʪʘʫ. 
 

 

ʈʠʩʫʥʦʢ 2- ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʩʪʦʢʘ - ʭʘʙʘ ʧʦʨʪʘ ɸʢʪʘʫ 

ɺ ʮʝʣʦʤ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʷʜ ʧʝʨʩʧʝʢʪʠʚ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʛʦ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʭʘʙʘ ʧʦʨʪʘ 

ɸʢʪʘʫ, ʚʣʠʷʶʱʠʭ ʨʦʩʪ ʵʢʦʥʦʤʠʢʠ ʈʂ : 

-ʋʢʨʝʧʣʝʥʠʝ ʪʨʘʥʟʠʪʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʈʂ, ʋʣʫʯʰʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʚʷʟʘʥʥʦʩʪʠ ʥʘ 

ʤʘʨʰʨʫʪʝ ʊʄʊʄ. ɸʢʪʠʚʠʟʘʮʠʷ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ ʧʦ ʊʨʘʥʩʢʘʩʧʠʡʩʢʦʤʫ ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ 

ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʤʘʨʰʨʫʪʫ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʦʨʠʝʥʪʘʮʠʠ ʯʘʩʪʠ ʪʨʘʥʟʠʪʥʳʭ ʛʨʫʟʦʚ ʠʟ ʂʠʪʘʷ 

ʚ ɽʚʨʦʧʫ, ʨʘʟʚʠʚʘʷ ʢʦʥʪʝʡʥʝʨʥʫʶ ʣʠʥʠʶ çʊʫʨʢʤʝʥʙʘʰʠ - ɸʢʪʘʫ - ʂʅʈè; 

- ʆʙʝʩʧʝʯʝʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ ʢʦʤʧʣʝʢʩʘ ʫʩʣʫʛ ʧʦ ʦʙʨʘʙʦʪʢʝ ʠ ʦʪʛʨʫʟʢʝ 

ʢʦʥʪʝʡʥʝʨʥʳʭ ʛʨʫʟʦʚ ʧʦ ʨʘʟʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʯʝʨʝʟ ʧʦʨʪ ɸʢʪʘʫ ʧʦ ʤʘʨʰʨʫʪʫ ʊʄʊʄ; 

- ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʩʪʦʢʘ ʠ ʩʝʨʚʠʩʘ ʜʣʷ ʩʪʨʘʥ ʂʘʩʧ. ʨʝʛʠʦʥʘ ʠ 

ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʚ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʩʦʦʙʱʝʥʠʷʭ, ʢʘʢ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ, ʪʘʢ ʠ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʧʦʜʚʠʞʥʳʤ ʩʦʩʪʘʚʦʤ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʦʪʧʨʘʚʢʠ ɻ ʪʠʭ ʛʨʫʟʦʚ ʚ ʢʦʥʪʝʡʥʝʨʘʭ; 

- ʆʢʘʟʘʥʠʝ ʧʦʣʥʦʛʦ ʩʧʝʢʪʨʘ ʫʩʣʫʛ ʧʦ ʧʝʨʝʚʘʣʢʝ ʢʦʥʪʝʡʥʝʨʦʚ. ɺʦʟʤʦʞʥʦʩʪʴ 

ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʵʢʩʧʦʨʪʝʨʘʤ, ʧʨʠ ʞ/ʜ ʧʝʨʝʚʦʟʢʘʭ, ʧʝʨʝʛʨʫʞʘʪʴ ʛʨʫʟʳ ʠʟ ʚʘʛʦʥʦʚ ʚ ʢʦʥʪʝʡʥʝʨʳ 

ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʦʪʧʨʘʚʢʠ ʤʦʨʝʤ ʧʨʠ ʥʘʣʠʯʠʠ ʧʦʨʦʞʥʠʭ ʢʦʥʪʝʡʥʝʨʦʚ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʢʦʥʪʝʡʥʝʨʥʦʡ ʣʠʥʠʠ ʚ ʧʦʨʪʫ ɸʢʪʘʫ 

- ɺʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʪʘʨʢʠ ʛʨʫʟʦʚ ʠʟ ʪ/ʩ ʚ ʢʦʥʪʝʡʥʝʨ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʟʘʪʨʘʪ, 

ʘ ʪʘʢʞʝ ʚʨʝʤʷ ʜʦʩʪʘʚʢʠ ʛʨʫʟʘ. ʋʧʨʦʱʝʥʠʝ ʧʨʦʮʝʜʫʨ ʧʦ ʦʬʦʨʤʣʝʥʠʶ ʜʦʢʫʤʝʥʪʦʚ, ʚʚʦʟʫ/ʚʳʚʦʟʫ 

ʛʨʫʟʘ ʚ/ʠʟ ʪʝʨʨʠʪʦʨʠʠ ʧʦʨʪʘ 
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ɺʳʚʦʜʳ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʰʝʥʠʷ ʢʣʶʯʝʚʳʭ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʦʟʜʘʥʠʝʤ 

ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʭʘʙʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʧʝʮʠʘʣʴʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʟʦʥʳ çʄʦʨʧʦʨʪ ɸʢʪʘʫè 

ʧʦʟʚʦʣʷʪ ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʪʦʨʛʦʚʦʤʫ ʧʦʨʪʫ ɸʢʪʘʫ ʩʪʘʪʴ ʮʝʥʪʨʦʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʩʝʨʚʠʩʘ ʠ ʧʘʨʢʘ ʜʣʷ ʩʪʨʘʥ ʂʘʩʧʠʡʩʢʦʛʦ ʨʝʛʠʦʥʘ ʠ ʎʝʥʪʨʘʣʴʥʦʡ. ʉʝʛʦʜʥʷ 

ʨʘʙʦʪʘ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʂʘʟʘʭʩʪʘʥʘ ʚ ʢʘʯʝʩʪʚʝ ʪʨʘʥʟʠʪʥʦʛʦ ʭʘʙʘ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʦʡ. ɺ 

ʫʩʣʦʚʠʷʭ ʪʝʢʫʱʝʡ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʵʪʦ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. 

ʀʥʪʝʛʨʘʮʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʂʘʟʘʭʩʪʘʥʘ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʢʦʨʠʜʦʨʘʤʠ ʧʦʟʚʦʣʠʪ 

ʩʦʭʨʘʥʠʪʴ ʧʦʟʠʮʠʠ ʈʂ ʚ ʨʝʛʠʦʥʝ ʢʘʢ ʦʩʥʦʚʥʦʛʦ ʪʨʘʥʟʠʪʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. 
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ʈʆɹʆʊʀɿɸʎʀʗ ʉʆɺʈɽʄɽʅʅʓʍ ʊʈɸʅʉʇʆʈʊʅʆ-ʉʂʃɸɼʉʂʀʍ 

ʃʆɻʀʉʊʀʏɽʉʂʀʍ ʂʆʄʇʃɽʂʉʆɺ 

 

ɾʘʤʙʳʣ ɾ .ɾ. - ʩʪʫʜʝʥʪ 1 ʢʫʨʩʘ ʆʇ 6ɺ11302-ʊʨʘʥʩʧʦʨʪʥʳʡ ʙʠʟʥʝʩ ʠ ʣʦʛʠʩʪʠʢʘ, ʢʘʬʝʜʨʘ 

çʄʘʰʠʥʦʩʪʨʦʝʥʠʝ ʠ ʣʦʛʠʩʪʠʢʘè 

ʊʘʙʳʣʦʚ ɸ.ʋ. - ʢ.ʪ.ʥ., ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ, ʢʘʬʝʜʨʘ çʄʘʰʠʥʦʩʪʨʦʝʥʠʝ ʠ 

ʣʦʛʠʩʪʠʢʘè 

ʂʘʩʧʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʞʠʥʠʨʠʥʛʘ ʠʤ. ʐ.ɽʩʝʥʦʚʘ, ʛ.ɸʢʪʘʫ 

ɸʥʥʦʪʘʮʠʷ. ʇʝʨʝʭʦʜ ʩʢʣʘʜʩʢʠʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ ʢ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ 

ʨʦʙʦʪʠʟʘʮʠʠ - ʦʙʱʝʤʠʨʦʚʘʷ ʪʝʥʜʝʥʮʠʷ, ʚʳʟʚʘʥʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʫʩʢʦʨʝʥʠʷ ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ. ʈʝʰʝʥʠʷ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʩʢʣʘʜʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʝʘʣʠʟʫʶʪʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʨʦʙʦʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʩʢʣʘʜʩʢʠʭ ʦʧʝʨʘʮʠʡ ʩʦʚʨʝʤʝʥʥʳʭ ʩʢʣʘʜʩʢʠʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ. 

ɺ ʩʪʘʪʴʝ, ʥʘ ʧʨʠʤʝʨʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʝʜʫʱʠʭ ʝʚʨʦʧʝʡʩʢʠʭ ʠ 

ʘʟʠʘʪʩʢʠʭ ʩʢʣʘʜʩʢʠʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠʥʥʦʚʘʮʠʦʥʥʳʝ 

ʜʦʩʪʠʞʝʥʠʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʩʢʣʘʜʩʢʦʡ ʣʦʛʠʩʪʠʢʠ. ʀʩʩʣʝʜʦʚʘʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʠ ʩʣʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʠʥʥʦʚʘʮʠʡ ʚ ʩʢʣʘʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ 

ʠ ʨʦʙʦʪʠʟʘʮʠʷ ʩʢʣʘʜʦʚ ʦʙʝʩʧʝʯʠʚʘʶʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʨʳʚ ʩ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʢʣʘʜʩʢʠʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʚ 

ʮʝʣʦʤ, ʧʦʟʚʦʣʷʶʪ ʩ ʩʦʢʨʘʱʝʥʠʝʤ ʦʧʝʨʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ, ʦʙʦʩʥʦʚʘʥʥʦ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ 

ʘʚʘʨʠʡʥʦʩʪʴ ʩ ʫʯʘʩʪʠʝʤ ʧʝʨʩʦʥʘʣʘ. 

https://legalacts.egov.kz/npa/view?id=14291348


43  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʨʦʙʦʪʠʟʘʮʠʷ, ʩʢʣʘʜʩʢʘʷ ʣʦʛʠʩʪʠʢʘ, ʩʢʣʘʜʩʢʠʝ 

ʢʦʤʧʣʝʢʩʳ, ʨʦʙʦʪʦʪʝʭʥʠʢʘ, ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʘʷ ʢʦʤʧʘʥʠʷ, ʘʚʪʦʥʦʤʥʳʝ ʩʢʣʘʜʩʢʠʝ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ. 

 

ɺʚʝʜʝʥʠʝ. 

ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʛʣʦʙʘʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, 

ʩʦʩʪʦʷʥʠʝ ʨʳʥʢʘ ʩ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤ ʧʦʚʝʜʝʥʠʝʤ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʟʘʩʪʘʚʣʷʶʪ ʙʠʟʥʝʩ ʩʨʦʯʥʦ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʥʦʚʳʝ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʚ ʩʬʝʨʝ ʩʢʣʘʜʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʨʳʚ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʚʝʜʫʱʠʤ ʩʢʣʘʜʩʢʠʤ 

ʣʦʛʠʩʪʠʯʝʩʢʠʤ ʢʦʤʧʘʥʠʷʤ ʟʘʢʨʝʧʠʪʴʩʷ ʥʘ ʚʝʨʰʠʥʝ ʢʦʥʢʫʨʝʥʮʠʠ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. ʇʨʠʤʝʨʦʤ 

ʪʦʤʫ, ʩʣʫʞʘʪ ʦʧʪʠʤʘʣʴʥʳʝ ʧʫʪʠ ʨʝʰʝʥʠʡ ʧʨʦʙʣʝʤ ʩʢʣʘʜʩʢʦʡ ʣʦʛʠʩʪʠʢʠ ʥʘ ʦʩʥʦʚʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʨʦʙʦʪʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʩʢʣʘʜʩʢʠʭ 

ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ [1]. ʉʦʛʣʘʩʥʦ ʧʨʘʚʠʣ ʣʦʛʠʩʪʠʢʠ ç7Rè (ʨʠʩ.1) ʩʢʣʘʜʩʢʘʷ ʣʦʛʠʩʪʠʢʘ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʦʮʝʩʩ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠʝʤʘ, ʭʨʘʥʝʥʠʷ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʦʚʘʨʦʚ ʩ ʮʝʣʴʶ ʜʦʩʪʘʚʢʠ ʠʭ ʢʦʥʝʯʥʳʤ ʧʦʪʨʝʙʠʪʝʣʷʤ 

 

ʈʠʩʫʥʦʢ 1.ʉʦʩʪʘʚ ʠ ʩʦʜʝʨʞʘʥʠʝ ʧʨʘʚʠʣ ʣʦʛʠʩʪʠʢʠ «7R» 

ʇʝʨʝʭʦʜ ʩʢʣʘʜʩʢʠʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ ʢ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʨʦʙʦʪʠʟʘʮʠʠ ï 

ʦʙʱʝʤʠʨʦʚʘʷ ʪʝʥʜʝʥʮʠʷ, ʚʳʟʚʘʥʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʫʩʢʦʨʝʥʠʷ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʩʢʣʘʜʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʚ ʙʦʣʝʝ ʩʣʦʞʥʳʝ 

ʬʦʨʤʳ ʩ ʥʘʣʠʯʠʝʤ ʥʦʚʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʢʦʤʧʣʝʢʩʳ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʦʢʨʘʱʝʥʠʷʤ: ʨʘʩʭʦʜʦʚ ʥʘ ʧʝʨʩʦʥʘʣ, ʩʢʦʨʦʩʪʠ ʠ ʪʦʯʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ 

ʩʢʣʘʜʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʤʠʥʠʤʠʟʘʮʠʡ ʥʘʛʨʫʟʦʢ ʥʘ ʧʝʨʩʦʥʘʣ ʩʢʣʘʜʘ - ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ 

ʘʨʛʫʤʝʥʪʘʤʠ ʚ ʧʦʣʴʟʫ ʨʦʙʦʪʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʩʢʣʘʜʦʚ. ʅʘʩʫʱʥʦʩʪʴ ʧʨʦʙʣʝʤ ʨʦʙʦʪʠʟʘʮʠʠ 

ʩʢʣʘʜʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩʦʟʜʘʣʘʩʴ ʝʱʝ ʜʦ ʥʳʥʝʰʥʝʡ ʩʠʪʫʘʮʠʠ ʤʠʨʦʚʦʡ ʧʘʥʜʝʤʠʠ. ʆʧʪʠʤʠʟʘʮʠʷ 

ʙʠʟʥʝʩʘ, ʥʘʨʷʜʫ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʚʦʟʜʝʡʩʪʚʠʡ ʠʟʤʝʥʝʥʠʡ ʤʘʩʰʪʘʙʦʚ ʩʢʣʘʜʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʧʨʦʜʫʢʮʠʠ, ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʱʠʭ ʥʘ ʨʦʩʪ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʢʣʘʜʩʢʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʷʚʣʷʶʪʩʷ ʬʘʢʪʦʨʘʤʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʨʦʙʦʪʠʟʘʮʠʠ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ ʩʢʣʘʜʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ. 

ɺ ʪʦʞʝ ʚʨʝʤʷ, ʣʠʢʚʠʜʘʮʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʠʥʷʪʠʡ ʩʢʣʘʜʩʢʠʤ ʧʝʨʩʦʥʘʣʦʤ ʦʰʠʙʦʯʥʳʭ 

ʨʝʰʝʥʠʡ ʚ ʢʦʥʢʨʝʪʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʪʫʘʮʠʷʭ ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʥʘ 

ʢʘʯʝʩʪʚʝ ʧʨʦʮʝʩʩʦʚ ʩʢʣʘʜʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ɸʥʘʣʠʟ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʨʦʙʦʪʠʟʘʮʠʷ ʩʢʣʘʜʩʢʠʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʫʩʧʝʰʥʦ 

ʨʘʟʚʠʚʘʝʪʩʷ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʠ ʢʦʤʧʣʝʢʩʳ ʤʦʙʠʣʴʥʦʡ ʩʢʣʘʜʩʢʦʡ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʠʢʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʶ ʧʝʨʝʜʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʚʥʝʜʨʷʝʤʳʝ ʚ ʢʨʫʧʥʳʝ ʩʢʣʘʜʩʢʠʝ ʣʦʛʠʩʪʠʯʝʩʢʠʝ 

ʮʝʥʪʨʳ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ʄʠʨʦʚʦʡ ʪʨʝʥʜ, ʟʘʜʘʥʥʳʡ ʛʠʛʘʥʪʦʤ ʩʝʪʝʚʳʭ ʧʨʦʜʘʞ, ʢʨʫʧʥʝʡʰʝʡ 

ʪʦʨʛʦʚʦʡ ʧʣʦʱʘʜʢʦʡ ʚ ʤʠʨʝ - Amazon (ʉʐɸ), ʚʥʝʜʨʷʝʪʩʷ ʥʘ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʫʯʘʩʪʢʘʭ 

ʩʢʣʘʜʩʢʠʭ ʧʝʨʝʛʨʫʟʦʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʟʘʢʘʟʦʚ ʠʟʚʝʩʪʥʳʭ ʢʦʤʧʘʥʠʡ ʦʥʣʘʡʥ-

ʨʠʪʝʡʣʝʨʦʚ, 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʠʨʤʳ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʨʳʥʢʘ «Markets and Markets 

research», ʧʨʦʛʥʦʟʠʨʫʶʪ ʝʞʝʛʦʜʥʳʡ 12% -ʳʡ ʨʦʩʪ ʨʳʥʢʘ ʧʨʦʜʫʢʮʠʠ ʩʢʣʘʜʩʢʦʡ ʨʦʙʦʪʦʪʝʭʥʠʢʠ 

ʠ ʦʞʠʜʘʝʤʳʡ ʚ 2022 ʛʦʜʫ ʦʙʲʝʤ ʩʦʩʪʘʚʠʪ $4,44 ʤʠʣʣʠʘʨʜʘ. ʕʪʦ ̫ ʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʧʝʨʝʭʦʜʘ 

ʢʨʫʧʥʝʡʰʠʭ ʢʦʤʧʘʥʠʡ ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ - ʦʥʣʘʡʥ-ʨʠʪʝʡʣʘ ʥʘ ʨʦʙʦʪʠʟʘʮʠʶ ʩʢʣʘʜʩʢʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ɺ ʩʢʣʘʜʩʢʦʡ ʣʦʛʠʩʪʠʢʝ ʨʝʘʣʠʟʘʮʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʥʮʝʧʮʠʠ ʫʤʥʦʛʦ ʩʢʣʘʜʘ ʠ ʩʠʩʪʝʤʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

ʩʪʘʥʦʚʠʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʠ ʩ ʫʯʝʪʦʤ ʩʥʠʞʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚ ʩʣʝʜʩʪʚʠʠ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʣʠʢʚʠʜʠʨʫʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʬʘʢʪʘ ʧʨʠʩʫʪʩʪʚʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʪʨʫʜʘ. ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʡ Forbes ʧʨʦʛʥʦʟʠʨʫʶʪ ʢ 2025 ʛʦʜʫ ʩʦʟʜʘʥʠʝ ʙʦʣʝʝ 4 ʤʣʥ 

ʢʦʤʤʝʨʯʝʩʢʠʭ ʩʢʣʘʜʩʢʠʭ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘ ʩʢʣʘʜʩʢʠʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ɺʩʝ ɻ ʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʡ ʩʢʣʘʜ ï ʥʝʠʟʙʝʞʥʘʷ 

ʧʝʨʩʧʝʢʪʠʚʘ ʣʦʛʠʩʪʠʢʠ ʙʫʜʫʱʝʛʦ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʭʥʦʣʦʛʠʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩ ʥʘʣʠʯʠʝʤ ʩʠʩʪʝʤ 

ʧʨʦʛʨʘʤʤʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʩʦʟʜʘʥʥʳʭ ʥʘ ʙʘʟʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (AI) 

ʷʚʣʷʶʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʢʨʫʧʥʝʡʰʠʤʠ ʤʠʨʦʚʳʤʠ ʩʢʣʘʜʩʢʠʤʠ 

ʣʦʛʠʩʪʠʯʝʩʢʠʤʠ ʢʦʤʧʘʥʠʷʤʠ 

ʈʘʟʨʘʙʦʪʢʘ ʭʦʨʚʘʪʩʢʦʡ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʦʡ ʢʦʤʧʘʥʠʠ - ʘʚʪʦʥʦʤʥʳʝ ʣʦʛʠʩʪʠʯʝʩʢʠʝ 

ʨʦʙʦʪʳ çGideon Brothersè, ʨʘʙʦʪʘʶʪ ʥʘ ʦʩʥʦʚʝ ʚʠʜʝʥʠʷ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʚʚʠʜʫ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʙʝʟ ʥʝʜʦʙʥʦʩʪʠ ʧʝʨʝʩʪʨʘʠʚʘʥʠʷ 

ʠʥʬʨʦʩʪʨʫʢʪʫʨʳ ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʧʦʜ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ 

ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʦʧʝʨʨʘʮʠʠ ʨʝʰʝʥʠʷ ʚ ʩʢʣʘʜʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʩʥʘʱʝʥʠʝ ʨʦʙʦʪʦʚ ʩʠʩʪʝʤʦʡ 

ʚʠʟʫʘʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʩ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʩʚʦʙʦʜʥʦʛʦ ʧʝʨʝʜʚʠʞʝʥʠʷ ʧʦ ʩʢʣʘʜʩʢʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʨʠʝʥʪʘʮʠʝʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩ ʧʦʤʦʱʴʶ ʩʪʝʨʝʦʩʢʦʧʠʯʝʩʢʠʭ 

ʢʘʤʝʨ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʤʘʥʝʚʨʦʚ ʤʝʞʜʫ ʧʝʨʩʦʥʘʣʦʤ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʧʦʟʚʦʣʷʝʪ ʛʘʨʘʥʪʠʨʦʚʘʪʴ 

ʤʘʢʩʠʤʘʣʴʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʘʚʠʛʘʮʠʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʨʝʜʝ 

ɺ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʩʢʣʘʜʩʢʠʤ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʤ ʢʦʤʧʣʝʢʩʘʤ ʠʥʳʭ ʨʦʙʦʪʦ 

ʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ, ʧʨʦʜʫʢʮʠʷ ʭʦʨʚʘʪʩʢʦʡ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʦʡ ʢʦʤʧʘʥʠʠ - ʘʚʪʦʥʦʤʥʳʡ 

ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʨʦʙʦʪʳ çGideon Brothersè, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʙʝʟʦʧʘʩʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ 

ʛʨʫʟʦʚ ʥʘ ʩʢʣʘʜʘʭ (ʨʠʩʫʥʦʢ 2).  ɸʚʪʦʥʦʤʥʳʡ ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʨʦʙʦʪ «Gideon Brothers» ʚ ʮʝʣʷʭ 

ʙʝʟʦʧʘʩʥʦʡ ʥʘʚʠʛʘʮʠʠ ʠʩʢʣʶʯʘʶʪ ʧʨʠʤʝʥʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ (ʣʠʜʘʨʳ) ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʧʨʦʮʝʩʩʳ ʚʠʟʫʘʣʴʥʳʭ ʚʦʩʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʛʣʫʙʦʢʠʭ ʦʙʫʯʝʥʠʡ ʦʩʥʘʱʝʥʥʳʭ 

ʩʪʝʨʝʦʩʢʦʧʠʯʝʩʢʠʤʠ ʢʘʤʝʨʘʤʠ. 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 2. ɸʚʪʦʥʦʤʥʳʡ ʩʢʣʘʜʩʢʦʡ ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʨʦʙʦʪ «Gideon Brothers» (ʍʦʨʚʘʪʠʷ) 

 

ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʦʙʝʩʧʝʯʝʥʠʝ ʩʠʥʭʨʦʥʥʳʭ ʦʧʝʨʘʮʠʡ ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʢʘʨʪʠʨʦʚʘʥʠʷ, 

ʢʦʪʦʨʳʝ ʚʦ ʤʥʦʛʦʤ ʧʨʝʚʦʩʭʦʜʷʪ ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ ʙʦʣʝʝ ʟʘʪʨʘʪʥʳʝ ʣʠʜʘʨʳ. 

ʈʝʰʝʥʠʷ ʧʨʠʤʝʥʝʥʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʨʦʙʦʪʦʪʝʭʥʠʢʝ 

ʧʦ ʨʘʟʨʘʙʦʪʢʘʤ ʠ ʭʨʘʥʝʥʠʷʤ ʣʦʢʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʦʢʨʫʞʘʶʱʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɺ 

ʧʠʣʦʪʥʳʭ ʧʨʦʝʢʪʘʭ ʜʣʷ ʭʦʨʚʘʪʩʢʠʭ ʢʦʤʧʘʥʠʡ çAtlantic Grupaè, çOrbicoè ʠ çTokiĺè ʙʫʜʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʘʚʪʦʥʦʤʥʳʝ ʨʦʙʦʪʳ «Gideon Brothers», ʢʦʪʦʨʳʡ ʩʤʦʛʫʪ ʧʝʨʝʤʝʱʘʪʴ ʧʦʣʝʟʥʳʝ 
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ʛʨʫʟʳ ʚʝʩʦʤ ʜʦ 800 ʢʛ. ʉʢʣʘʜʩʢʦʡ ʨʦʙʦʪ Gideon ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ çʨʦʙʦʪʠʟʠʨʦʚʘʥʥʫʶ 

ʘʚʪʦʥʦʤʥʫʶ ʩʠʩʪʝʤʫè, ʢʦʪʦʨʘʷ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʪʝʭʥʦʣʦʛʠʶ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʝ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʝʨʝʦʩʢʦʧʠʯʝʩʢʠʭ ʢʘʤʝʨ. 

ʇʨʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʩʢʣʘʜʩʢʦʡ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʥʝʧʨʦʩʪʦʡ ʟʘʜʘʯʝʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʨʝʘʣʠʟʘʮʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʦʧʝʨʘʮʠʡ ʚʥʫʪʨʠ ʩʢʣʘʜʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ. ʈʝʰʝʥʠʝʤ 

ʵʪʠʭ ʚʦʧʨʦʩʦʚ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʠʩʢʣʶʯʘʶʱʠʭ ʪʨʫʜʦʝʤʢʠʝ 

ʦʧʝʨʘʮʠʠ ʧʦ ʨʘʟʤʝʪʢʘʤ ʩʢʣʘʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʦʨʠʝʥʪʠʨʫʝʤʳʭ ʥʘ ʩʠʩʪʝʤʘʭ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʟʨʝʥʠʡ ʩ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʦʙʨʘʟʦʚ ʨʝʘʣʠʟʫʝʤʳʭ ʥʘ ʙʘʟʘʭ 

ʚʩʪʨʦʝʥʥʳʭ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʠʥʪʝʣʣʝʢʪʦʚ. ʇʨʠʤʝʨʦʤ ʪʦʤʫ ʚʳʩʪʫʧʘʝʪ ʥʘʚʠʛʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

«TORU Cube» - ʧʨʦʜʫʢʪ ʨʘʟʨʘʙʦʪʢʠ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʦʡ ʬʠʨʤʳ çMagazinoè (ɻʝʨʤʘʥʠʷ). 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʡ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚʳʩʪʫʧʘʝʪ ʬʘʢʪʦʨ 

ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʡ ʚ ʨʝʞʠʤʘʭ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (Real-

time Locating System, RTLS). ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʨʘʟʤʝʱʝʥʠʠ çʘʢʪʠʚʥʦʡ ʤʝʪʢʠè 

RTLS ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚʘʭ ʩ ʜʘʣʴʥʝʡʰʠʤ ʢʦʤʙʠʥʘʮʠʝʡ ʠʤʧʫʣʴʩʦʚ, ʧʨʠʥʠʤʘʝʤʳʭ ʦʪ 

ʤʝʪʦʢ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʜʘʥʥʳʤʠ ʩʠʩʪʝʤʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ, ʚʭʦʜʷʱʠʤʠ ʚ 

ʫʩʪʨʦʡʩʪʚʦ ʘʚʪʦʥʦʤʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. [2]. 

ʇʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷʭ ʨʦʙʦʪʦʪʝʭʥʠʢʦʡ ʬʫʥʢʮʠʡ ʚ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʩʬʝʨʝ ʩ ʧʝʨʩʦʥʘʣʦʤ 

ʚʦʟʥʠʢʘʶʪ ʚʦʧʨʦʩʳ ʦʩʣʦʞʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʜʣʷ ʨʦʙʦʪʦʚ ʠ ʵʪʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʫʞʝ ʥʝ 

ʤʦʞʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʘʩʪʦʷʱʠʡ ʧʘʨʢ ʧʨʦʛʨʘʤʤʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. ʉ 

ʫʯʝʪʦʤ ʪʦʛʦ ʯʪʦ ʨʦʙʦʪʳ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʳ, ʘ 

ʫʧʨʘʚʣʷʶʪʩʷ ʚʦʩʧʨʠʷʪʠʝʤ, ʩʪʘʣ ʨʝʘʣʴʥʳʤ ʚʦʧʨʦʩ ʨʘʜʠʢʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʢʦʤʧʣʝʢʩʘʤ 

ʨʝʰʝʥʠʡ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʩʝʪʝʡ ʨʦʙʦʪʦʪʝʭʥʠʢʠ. 

ʃʠʥʝʡʢʘ ʫʧʨʘʚʣʷʝʤʳʭ ʚʦʩʧʨʠʷʪʠʝʤ ʨʦʙʦʪʦʚ çMagazinoè ʩ ʥʘʣʠʯʠʝʤ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ACROS (Advanced Cooperative Robot Operating System) ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʘʣʠʟʘʮʠʶ 

ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʫʧʨʘʚʣʷʝʤʫʶ ʚʦʩʧʨʠʷʪʠʝʤ ʩ ʜʘʣʴʥʝʡʰʝʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚ ʧʝʨʚʳʡ ʨʘʟ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʩʝʚʦʟʤʦʞʥʳʭ ʢʣʘʩʩʦʚ ʨʦʙʦʪʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʤʧʣʝʢʩʥʦʡ "ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ". ʕʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʴ ʘʧʧʘʨʘʪʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʨʦʙʦʪʦʚ, ʚʟʘʠʤʦʩʚʷʟʳʚʘʝʪ ʙʘʥʢ ʜʘʥʥʳʭ ʧʘʨʢʘ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʩ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦʛʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʧʘʨʢʘ ʩʦ ʚʩʝʚʦʟʤʦʞʥʳʤʠ ʧʝʨʝʤʝʥʘʤʠ 

ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʦʙʝʩʧʝʯʠʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʥʦʚʣʝʥʠʷ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʣʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺ ʢʦʤʙʠʥʘʮʠʷʭ ʩ ʧʨʠʣʦʞʝʥʠʝʤ ARC 

(ACROS Robot Control) ʨʝʘʣʠʟʫʝʪʩʷ ʦʮʝʥʢʘ ʠ ʧʨʦʛʥʦʟ ʧʘʨʢʘ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʠ, ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʩʦʥʘʣʘ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʜʝʡʩʪʚʠʷ ʨʦʙʦʪʦʚ. 

ʉʢʣʘʜʩʢʦʡ ʢʦʤʧʣʝʢʩ ʚ ʍʦʡʷʥʝ (ʂʅʈ) ʚ ʮʝʣʷʭ ʩʢʣʘʜʩʢʦʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ 

ʛʨʫʟʦʧʦʪʦʢʦʚ ʧʨʠʤʝʥʷʝʪ ʩʝʨʠʶ ʙʝʩʧʠʣʦʪʥʳʭ ʨʦʙʦʪʦʚ, ʧʨʦʜʫʢʪʦʚ ʨʘʟʨʘʙʦʪʦʢ ʢʨʫʧʥʝʡʰʝʡ 

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʦʡ ʢʦʤʧʘʥʠʠ «Quicktron Intelligent Technology», ʩʦʢʨʘʪʠʚʰʠʭ ʪʨʫʜ ʧʝʨʩʦʥʘʣʘ 

ʥʘ 80 %. ʄʘʥʝʚʨʝʥʥʦʩʪʴ ʨʦʙʦʪʦʚ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʚʦʨʦʪʳ ʚ ʨʘʜʠʫʩʝ 360Á ʩ 

ʧʝʨʝʤʝʱʝʥʠʝʤ ʛʨʫʟʦʚ ʤʘʩʩʦʡ ʙʦʣʝʝ 500 ʢʛ. ɺʩʪʨʦʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʩʠʩʪʝʤʳ ʣʘʟʝʨʦʚ 

ʣʠʢʚʠʜʠʨʫʝʪ ʚʦʟʤʦʞʥʳʝ ʩʪʦʣʢʥʦʚʝʥʠʷ ʧʨʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷʭ ʙʝʩʧʠʣʦʪʥʳʭ ʨʦʙʦʪʦʚ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʧʝʨʘʮʠʠ ʧʦ ʢʦʤʤʫʥʠʢʘʮʠʷʤ ʩ ʦʧʝʨʘʪʦʨʦʤ ʠ ʟʘʧʨʦʩ ʟʘʜʘʥʠʷ ʚʳʧʦʣʥʷʝʪʩʷ 

ʧʦʩʨʝʜʩʪʚʦʤ Wi-Fi ʩʝʪʠ. ʇʨʠ ʨʘʟʨʷʜʢʘʭ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʧʠʪʘʥʠʡ, ʨʦʙʦʪ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʚʦʩʧʦʣʥʝʥʠʝ ʟʘʧʘʩʦʚ ʵʥʝʨʛʠʠ. 

"ʋʤʥʳʡ" ʩʢʣʘʜ ʥʘ ʥʳʥʝʰʥʝʤ ʨʳʥʢʝ ʧʦʩʪʨʦʝʥ ʧʦ ʩʠʩʪʝʤʝ build-to-suit, ʪ.ʝ. ʧʦʜ 

ʟʘʢʘʟʯʠʢʘ. ʇʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʶ ʩʢʣʘʜʩʢʠʝ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʩ ʧʨʝʜʝʣʴʥʳʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʳʭ ʨʝʰʝʥʠʡ, ʫʯʠʪʳʚʘʶʱʠʭ ʘʩʩʦʨʪʠʤʝʥʪ, ʧʨʦʮʝʩʩʳ ʦʪʩʣʝʞʠʚʘʥʠʡ, 

ʜʚʠʞʝʥʠʡ ʠ ʦʙʲʸʤʳ ʛʨʫʟʦʚ, ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʭʨʘʥʝʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʩʝʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʮʝʣʦʤ, ʚʢʣʶʯʘʶʱʠʭ: ʤʠʥʠʤʠʟʘʮʠʶ ʨʘʩʭʦʜʦʚ ʥʘ ʧʝʨʩʦʥʘʣ, ʫʚʝʣʠʯʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʝʘʣʠʟʫʝʤʳʭ ʨʦʙʦʪʘʤʠ ʦʧʝʨʘʮʠʡ, ʦʧʪʠʤʠʟʘʮʠʶ 

ʩʢʣʘʜʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ [3]. 

ɺ ʧʝʨʠʦʜ ʤʠʨʦʚʦʡ ʧʘʥʜʝʤʠʠ ʢʨʫʧʥʝʡʰʠʝ ʩʢʣʘʜʩʢʠʝ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʢʦʤʧʘʥʠʠ, 

ʠʩʧʦʣʴʟʦʚʘʚʰʠʝ  ʠʥʥʦʚʘʮʠʦʥʥʫʶ  ʩʢʣʘʜʩʢʫʶ  ʨʦʙʦʪʦʪʝʭʥʠʢʫ,  ʜʘʣʠ  ʚʳʩʦʢʫʶ  ʦʮʝʥʢʫ 
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ʥʝʩʦʤʥʝʥʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʨʦʙʦʪʠʟʘʮʠʠ ʩʢʣʘʜʩʢʠʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ. ʀʩʢʣʶʯʠʪʝʣʴʥʦ ʧʦʵʪʦʤʫ ʨʝʘʣʠʟʘʮʠʷ ʟʘʜʘʯ ʩʢʣʘʜʩʢʦʡ ʣʦʛʠʩʪʠʢʠ ʩ ʤʠʥʠʤʠʟʘʮʠʝʡ 

ʧʨʠʤʝʥʝʥʠʷ ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʠ ʦʩʫʱʝʩʪʚʠʣʘʩʴ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ. 

ɸʚʪʦʥʦʤʥʳʝ ʩʢʣʘʜʩʢʠʝ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʣʘʟʝʨʥʳʝ ʩʢʘʥʝʨʳ 

ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʝʧʷʪʩʪʚʠʡ, ʤʦʛʫʪ ʧʝʨʝʤʝʱʘʪʴʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʧʦ ʧʦʣʫ ʠ ʚʝʨʪʠʢʘʣʴʥʦ, 

ʧʦʟʚʦʣʷʷ ʜʦʩʪʘʚʘʪʴ ʚʳʩʦʢʦ ʭʨʘʥʷʱʠʝʩʷ ʪʦʚʘʨʳ (ʨʠʩ.3). ʉʘʤʠ ʩʪʝʣʣʘʞʠ ʪʘʢʞʝ ̫ ʚʣʷʶʪʩʷ ʯʘʩʪʴʶ 

ʩʠʩʪʝʤʳ Exotec, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʭʨʘʥʠʪʴ ʪʦʚʘʨʳ ʥʘ ʚʳʩʦʪʝ ʜʦ 10 ʤʝʪʨʦʚ. ɺ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʫʶ ʩʢʣʘʜʩʢʫʶ ʩʠʩʪʝʤʫ ʪʘʢʞʝ ʚʢʣʶʯʝʥʳ ʨʘʙʦʯʠʝ ʩʪʘʥʮʠʠ Exotec, ʛʜʝ 

ʦʧʝʨʘʪʦʨʳ ʬʦʨʤʠʨʫʶʪ ʟʘʢʘʟʳ, ʩʦʙʨʘʥʥʳʝ ʤʦʙʠʣʴʥʳʤʠ ʨʦʙʦʪʘʤʠ Skypod. ʏʝʪʚʝʨʪʳʤ 

ʢʦʤʧʦʥʝʥʪʦʤ  ʩʠʩʪʝʤʳ  ʷʚʣʷʝʪʩʷ  ʧʨʦʛʨʘʤʤʥʦʝ  ʦʙʝʩʧʝʯʝʥʠʝ,  ʚʳʧʦʣʥʷʶʱʝʝ  ʨʦʣʴ 

çʘʚʠʘʜʠʩʧʝʪʯʝʨʘè, ʠʥʩʪʨʫʢʪʠʨʫʶʱʝʛʦ ʨʦʙʦʪʦʚ Skypod, ʢʫʜʘ ʠʤ ʜʚʠʛʘʪʴʩʷ, ʯʪʦʙʳ ʟʘʙʨʘʪʴ 

ʪʦʚʘʨʳ ʜʣʷ ʢʘʞʜʦʛʦ ʟʘʢʘʟʘ. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʨʠʪʝʡʣʝʨʘʤ ʠ ʠʥʪʝʨʥʝʪ-

ʤʘʛʘʟʠʥʘʤ ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʚʦʠʭ ʩʢʣʘʜʩʢʠʭ ʧʦʤʝʱʝʥʠʡ ʚ 4 ʨʘʟʘ ʠ ʫʚʝʣʠʯʠʪʴ ʠʭ 

ʚʤʝʩʪʠʤʦʩʪʴ ʚ 5 ʨʘʟ [4]. ɺ ʦʙʣʘʩʪʠ ʩʢʣʘʜʩʢʦʡ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʧʦʷʚʠʣʩʷ ʩʚʦʡ ʣʠʜʝʨ ï 

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʘʷ ʢʦʤʧʘʥʠʷ Mobile Industrial Robots (MiR, ɼʘʥʠʷ). 
 

ʈʠʩʫʥʦʢ 3 - ɸʚʪʦʥʦʤʥʳʝ ʩʢʣʘʜʩʢʠʝ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ 

 

ʂʦʤʧʘʥʠʷ MiR - ʠʜʝʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚʥʫʪʨʠʩʢʣʘʜʩʢʦʡ ʣʦʛʠʩʪʠʢʠ, 

ʨʘʟʨʘʙʦʪʯʠʢ ʠ ʧʦʩʪʘʚʱʠʢ ʥʘ ʨʳʥʦʢ ʥʘʠʙʦʣʝʝ ʧʝʨʝʜʦʚʦʡ ʣʠʥʝʡʢʠ ʢʦʣʣʘʙʦʨʘʪʠʚʥʳʭ ʠ 

ʙʝʟʦʧʘʩʥʳʭ ʘʚʪʦʥʦʤʥʳʭ ʤʦʙʠʣʴʥʳʭ ʨʦʙʦʪʦʚ (AMR), ʦʧʪʠʤʠʟʠʨʦʚʘʚʰʠʭ ʩʢʣʘʜʩʢʠʝ ʧʨʦʮʝʩʩʳ 

ʩ ʤʠʥʠʤʫʤʦʤ ʟʘʪʨʘʪ, ʦʩʫʱʝʩʪʚʠʚʰʠʭ ʵʬʬʝʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʚʥʫʪʨʝʥʥʝʡ ʩʢʣʘʜʩʢʦʡ 

ʣʦʛʠʩʪʠʢʠ. ɺ ʦʪʣʠʯʠʠ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʢʣʘʜʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʨʦʙʦʪʦʚ, ʠʤ ʭʘʨʘʢʪʝʨʥʳ 

ʪʘʢʠʝ ʢʘʯʝʩʪʚʘ ʢʘʢ: ʨʝʘʣʠʟʘʮʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʜʸʞʥʦʩʪʠ, 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʙʝʩʩʧʦʨʥʦ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʚʳʩʪʫʧʘʝʪ ʬʘʢʪʦʨ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʯʝʣʦʚʝʢʘ. 

ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʚʳʩʪʘʚʢʘ ʩʢʣʘʜʩʢʦʡ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ProMat - 2019 (ʏʠʢʘʛʦ, ʉʐɸ) 

ʧʨʝʜʩʪʘʚʠʣʘ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʥʦʚʠʥʢʫ - ʘʚʪʦʥʦʤʥʳʡ ʤʦʙʠʣʴʥʳʡ ʨʦʙʦʪ-

ʛʨʫʟʯʠʢ «MiR-1000è ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʟʘʭʚʘʪʘ ʠ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦʜʜʦʥʦʚ ʠ 

ʜʨʫʛʠʭ ʪʷʞʝʣʳʭ ʛʨʫʟʦʚ ʚʝʩʦʤ ʜʦ ʦʜʥʦʡ ʪʦʥʥʳ. ʈʦʙʦʪ ʦʙʦʨʫʜʦʚʘʥ ʜʚʫʤʷ ʧʦʜʲʝʤʥʠʢʘʤʠ ʜʣʷ 

ʝʚʨʦʧʦʜʜʦʥʦʚ ʠ ʧʦʜʜʦʥʦʚ 40Ĭ48 ʜʶʡʤʦʚ. ʋʩʪʨʦʡʩʪʚʦ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʦ ʯʝʨʝʟ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʠʣʠ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ MiRFleet. ʀʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʥʘ ʨʦʙʦʪ-ʛʨʫʟʯʠʢ «MiR-1000» ʨʘʟʣʠʯʥʳʭ ʤʦʜʫʣʝʡ ï ʢʦʥʚʝʡʝʨ, 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʘʷ ʨʫʢʘ ʠ ʪ.ʧ. 

 

- ʧʦʚʳʰʝʥʠʝ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʩʢʣʘʜʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦʪʦʯʥʦʛʦ 

ʭʨʘʥʝʥʠʷ; 

- ʤʠʥʠʤʠʟʘʮʠʶ ʨʘʩʭʦʜʦʚ ʥʘ ʧʝʨʩʦʥʘʣ, ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ 

ʦʧʝʨʘʮʠʡ; 

- ʤʠʥʠʤʠʟʘʮʠʶ ʥʘʛʨʫʟʦʢ ʥʘ ʧʝʨʩʦʥʘʣ; 
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-  ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʘʚʘʨʠʡ ʩ ʫʯʘʩʪʠʝʤ ʣʶʜʝʡ. 

ɺʳʚʦʜʳ. ɺ ʨʝʘʣʠʷʭ ʥʘʩʪʦʷʱʝʡ ʩʦʚʨʝʤʝʥʥʦʡ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʧʝʨʝʜʦʚʳʝ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʚʥʝʜʨʷʝʤʳʝ ʚ ʤʠʨʦʚʳʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʥʪʨʘʭ ʥʝʚʦʟʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʙʝʟ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʨʦʙʦʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʈʝʰʝʥʠʷ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʩʢʣʘʜʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʨʝʘʣʠʟʫʶʪʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʨʦʙʦʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʩʢʣʘʜʩʢʠʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ. 
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ʉʀʉʊɽʄɸ ʅɽʇʈɽʈʓɺʅʆɻʆ ʇʃɸʅʀʈʆɺɸʅʀʗ ʈɸɹʆʊʓ ʄʆʈʉʂʀʍ ɻʈʋɿʆɺʓʍ 

ʊɽʈʄʀʅɸʃʆɺ ɺ ʉʆɺʈɽʄɽʅʅʓʍ ʋʉʃʆɺʀʗʍ ʌʆʈʄʀʈʆɺɸʅʀʗ 

ʀʅʌʈɸʉʊʈʋʂʊʋʈʓ ɻʈʋɿʆɺʆʁ ɹɸɿʓ 

ʂʦʟʙʘʛʘʨʦʚ ʈ. ɸ. -, ʢ.ʪ.ʥ., ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ 

ɸʢʘʜʝʤʠʷ ʣʦʛʠʩʪʠʢʠ ʠ ʪʨʘʥʩʧʦʨʪʘ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ 

ɸʥʥʦʪʘʮʠʷ ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʦʚʘʥʘ ʠ ʨʘʩʢʨʳʪʘ ʨʦʣʴ ʩʠʩʪʝʤʳ ʥʝʧʨʝʨʳʚʥʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʨʩʢʠʭ ʛʨʫʟʦʚʳʭ ʪʝʨʤʠʥʘʣʦʚ ʧʦ ʛʨʫʟʦʚʦʡ 

ʦʙʨʘʙʦʪʢʝ ʩʫʜʦʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʬʣʦʪʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʛʨʫʟʦʚʦʡ ʙʘʟʳ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 

ɺʝʣʠʯʠʥʳ ʦʙʲʝʤʦʚ ʨʝʘʣʴʥʳʭ ʛʨʫʟʦʧʦʪʦʢʦʚ ʚʳʩʪʫʧʘʶʪ ʚʘʞʥʝʡʰʠʤʠ ʦʙʲʝʢʪʘʤʠ ʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʤʦʨʩʢʠʭ ʛʨʫʟʦʚʳʭ ʪʝʨʤʠʥʘʣʦʚ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʵʪʘʧʦʚ ʛʦʜʦʚʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʧʝʨʠʦʜʳ ʨʝʘʣʠʟʘʮʠʡ 

ʙʦʨʪʦʚʦʡ ʧʝʨʝʛʨʫʟʢʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʢʦʤʧʣʝʢʩʳ ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʦ ʩʫʜʦʚʳʤ ʛʨʫʟʦʚʳʤ 

ʧʘʨʪʠʷʤ, ʢʦʤʧʣʝʢʩʥʳʤ ʩʫʜʦʚʳʤ ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʤ ʥʦʨʤʘʤ, ʢʦʤʧʣʝʢʩʥʳʤ ʥʦʨʤʘʤ 

ʛʨʫʟʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʬʣʦʪʘ ʩʦʛʣʘʩʥʦ ʠʩʧʦʣʴʟʫʝʤʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʝʨʝʛʨʫʟʦʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠ ʧʘʨʘʤʝʪʨʦʚ 

ʫʧʨʘʚʣʝʥʠʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʥʘ ʤʦʨʩʢʦʤ ʪʨʘʥʩʧʦʨʪʝ. 

- ʤʘʥʝʚʨʝʥʥʫʶ ʛʠʙʢʦʩʪʴ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʚʦʟʤʦʞʥʦʩʪʠ ʩʥʘʙʞʝʥʠʡ ʪʦʚʘʨʘʤʠ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʩʨʦʢʠ; 

ɺ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʦ-ʩʢʣʘʜʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, 

ʙʘʟʠʨʫʶʱʠʭʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʨʦʙʦʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩʢʣʘʜʩʢʠʭ ʦʧʝʨʘʮʠʡ, 

ʠʥʚʝʩʪʠʮʠʠ ʚ ʥʠʭ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʢʦʤʧʣʝʢʩ ʵʢʦʥʦʤʠʯʥʳʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʨʝʰʝʥʠʡ ʧʨʦʙʣʝʤ ʩʢʣʘʜʩʢʦʛʦ ʭʨʘʥʝʥʠʷ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ: 

http://web.snauka.ru/issues/2016/09/71195
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ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʠʩʪʝʤʘ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚʳʩʪʫʧʘʝʪ ʤʝʭʘʥʠʟʤʦʤ 

ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʤ ʚʝʣʠʯʠʥʳ ʛʨʫʟʦʚʳʭ ʧʝʨʝʨʘʙʦʪʦʢ ʛʨʫʟʦʧʦʪʦʢʦʚ, ʨʝʩʫʨʩʥʳʭ ʧʦʪʝʥʮʠʘʣʦʚ 

ʦʙʝʩʧʝʯʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʚʨʝʤʝʥʥʳʭ ʧʝʨʠʦʜʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʨʩʢʦʡ ʛʨʫʟʦʚʦʡ ʪʝʨʤʠʥʘʣ, ʧʦʨʪʦʚʘʷ ʛʨʫʟʦʚʘʷ ʙʘʟʘ, ʪʨʘʥʩʧʦʨʪʥʳʡ 

ʬʣʦʪ, ʩʫʜʥʦ, ʛʨʫʟʦʧʦʪʦʢ, ʛʨʫʟʦʚʘʷ ʧʝʨʝʨʘʙʦʪʢʘ, ʢʦʤʧʣʝʢʩʥʦ- ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʝ ʣʠʥʠʠ, 

ʩʢʣʘʜʩʢʠʝ ʧʨʦʮʝʩʩʳ 

 

ɺʚʝʜʝʥʠʝ. ʅʘ ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʦʛʠʩʪʠʯʝʩʢʦʡ 

ʮʝʧʠ, ʷʚʣʷʝʪʩʷ ʤʦʨʩʢʦʡ ʛʨʫʟʦʚʦʡ ʪʝʨʤʠʥʘʣ - ʚʘʞʥʦʝ ʟʚʝʥʦ ʵʪʦʡ ʮʝʧʠ, ʩʚʷʟʘʥʥʦʝ ʩ ʧʝʨʝʚʘʣʢʦʡ 

ʛʨʫʟʘ ʩ ʤʦʨʩʢʦʛʦ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ ʚ ʧʦʨʪʫ ʧʨʠʙʳʪʠʷ ʯʝʨʝʟ ʩʢʣʘʜ ʠʣʠ ʧʦ 

ʧʨʷʤʦʤʫ ʚʘʨʠʘʥʪʫ. ɺ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʨʩʢʠʭ ʛʨʫʟʦʚʳʭ ʪʝʨʤʠʥʘʣʦʚ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯʠ ʧʦ ʪʨʘʜʠʮʠʦʥʥʳʤ ʧʣʘʥʠʨʦʚʘʥʠʷʤ ʛʨʫʟʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʬʣʦʪʘ ʠ ʩʤʝʞʥʳʭ 

ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ ʨʘʩʧʨʝʜʝʣʷʣʠʩʴ ʧʦ ʧʦʩʣʝʜʫʶʱʠʤ ʚʨʝʤʝʥʥʳʤ ʠʥʪʝʨʚʘʣʘʤ: ʭʦʟʷʡʩʪʚʝʥʥʳʡ 

ʛʦʜʦʚʦʡ ʧʝʨʠʦʜ ʩ ʨʘʟʜʝʣʝʥʠʷʤʠ ʧʦ ʢʚʘʨʪʘʣʘʤ, ʤʝʩʷʮʘʤ ʠ ʚ ʩʤʝʥʥʦ-ʩʫʪʦʯʥʦʤ ʧʝʨʠʦʜʝ ʚʨʝʤʝʥʠ. 

ɺʦʧʨʦʩʳ ʬʦʨʤʠʨʦʚʘʥʠʡ ʛʨʫʟʦʚʦʡ ʙʘʟʳ ʤʦʨʩʢʠʭ ʧʦʨʪʦʚ ʨʝʰʘʣʠʩʴ ʚ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʤ 

ʧʦʨʷʜʢʝ ʧʦ ʩʚʝʜʝʥʠʷʤ ʛʦʜʦʚʦʛʦ ʧʣʘʥʘ ʨʘʙʦʪʳ ʧʦʨʪʘ, ʧʦ ʢʦʪʦʨʦʤʫ ʦʨʠʝʥʪʠʨʦʚʘʣʠʩʴ ʚʝʣʠʯʠʥʳ 

ʦʙʱʠʭ ʟʘʛʨʫʟʦʢ ʛʨʫʟʦʚʦʡ ʙʘʟʳ, ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ ʦʙʝʩʧʝʯʝʥʠʷʤ ʠ ʟʥʘʯʝʥʠʷ 

ʬʠʥʘʥʩʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʙʦʪʳ ʤʦʨʩʢʦʛʦ ʧʦʨʪʘ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʩʥʦʚ ʧʦʨʪʦʚʦʡ ʛʨʫʟʦʚʦʡ ʙʘʟʳ ʬʘʢʪʠʯʝʩʢʠ 

ʨʝʘʣʠʟʫʝʪʩʷ ʥʝʧʨʝʨʳʚʥʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʛʦʜʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʥʘʯʘʣʝ ʛʦʜʘ ʥʘ ʦʩʥʦʚʝ ʩʦʙʣʶʜʝʥʠʡ ʧʨʠʥʮʠʧʦʚ ʜʦʛʦʚʦʨʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ 

ʩʦʟʜʘʝʪʩʷ ʦʩʥʦʚʥʘʷ ʛʨʫʟʦʚʘʷ ʧʦʨʪʦʚʘʷ ʙʘʟʘ ʩ ʜʘʣʴʥʝʡʰʝʡ ʝʝ ʠʥʪʝʥʩʠʬʠʢʘʮʠʝʡ [1]. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʛʦ 

ʧʦʨʷʜʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʠʥʮʠʧʘʤʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʛʨʘʜʘʮʠʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʥʘʣʠʯʠʝ ʚʨʝʤʝʥʥʳʭ ʧʝʨʠʦʜʦʚ ʬʦʨʤʠʨʦʚʘʥʠʡ ʧʦʨʪʦʚʦʡ ʛʨʫʟʦʚʦʡ ʙʘʟʳ ʠ ʬʘʢʪʦʨʦʤ 

ʫʩʣʦʞʥʝʥʠʡ, ʩʚʷʟʘʥʥʳʤ ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʟʘʢʣʶʯʝʥʠʡ ʜʦʛʦʚʦʨʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʩ 

ʛʨʫʟʦʚʣʘʜʝʣʴʮʘʤʠ ʠ ʬʨʘʭʪʦʚʘʪʝʣʷʤʠ. 

ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʥʝ ʫʪʨʘʯʠʚʘʶʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʧʣʘʥʠʨʦʚʘʥʠʡ ʨʘʟʣʠʯʥʳʭ 

ʦʙʲʝʤʦʚ ʛʨʫʟʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʚ ʧʦʨʪʫ, ʚʩʣʝʜʩʪʚʠʝ ʢʦʪʦʨʳʭ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚʝʣʠʯʠʥʳ ʥʝʦʙʭʦʜʠʤʳʭ ʨʝʩʫʨʩʦʚ ʠ ʬʠʥʘʥʩʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʪʠʤ ʧʨʦʮʝʩʩʘʤ ʭʘʨʘʢʪʝʨʝʥ ʥʝʧʨʝʨʳʚʥʳʡ ʨʠʪʤ, ʠ ʨʘ-

ʟʜʝʣʴʥʳʝ ʵʪʘʧʳ ʠʭ ʨʝʘʣʠʟʘʮʠʡ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʦʙʲʝʢʪʘʤ ʠ ʧʘʨʘʤʝʪʨʘʤ ʫʧʨʘʚ-

ʣʝʥʠʡ. 

ɺʝʣʠʯʠʥʳ ʦʙʲʝʤʦʚ ʨʝʘʣʴʥʳʭ ʛʨʫʟʦʧʦʪʦʢʦʚ ʚʳʩʪʫʧʘʶʪ ʚʘʞʥʝʡʰʠʤʠ ʦʙʲʝʢʪʘʤʠ ʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʤʦʨʩʢʠʭ ʛʨʫʟʦʚʳʭ ʪʝʨʤʠʥʘʣʦʚ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʵʪʘʧʦʚ ʛʦʜʦʚʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʧʝʨʠʦʜʳ ʨʝʘʣʠʟʘʮʠʡ 

ʙʦʨʪʦʚʦʡ ʧʝʨʝʛʨʫʟʢʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʢʦʤʧʣʝʢʩʳ ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʦ ʩʫʜʦʚʳʤ ʛʨʫʟʦʚʳʤ 

ʧʘʨʪʠʷʤ, ʢʦʤʧʣʝʢʩʥʳʤ ʩʫʜʦʚʳʤ ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʤ ʥʦʨʤʘʤ, ʢʦʤʧʣʝʢʩʥʳʤ ʥʦʨʤʘʤ 

ʛʨʫʟʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʬʣʦʪʘ ʩʦʛʣʘʩʥʦ ʠʩʧʦʣʴʟʫʝʤʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʝʨʝʛʨʫʟʦʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠ ʧʘʨʘʤʝʪʨʦʚ 

ʫʧʨʘʚʣʝʥʠʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʥʘ ʤʦʨʩʢʦʤ ʪʨʘʥʩʧʦʨʪʝ 

ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʫʟʦʚʦʡ ʙʘʟʳ ʤʦʨʩʢʦʛʦ 

ʛʨʫʟʦʚʦʛʦ ʪʝʨʤʠʥʘʣʘ ʩʠʩʪʝʤʘ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚʳʩʪʫʧʘʝʪ ʤʝʭʘʥʠʟʤʦʤ 

ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʤ ʚʝʣʠʯʠʥʳ ʛʨʫʟʦʚʳʭ ʧʝʨʝʨʘʙʦʪʦʢ ʛʨʫʟʦʧʦʪʦʢʦʚ, 

ʨʝʩʫʨʩʥʳʭ ʧʦʪʝʥʮʠʘʣʦʚ ʦʙʝʩʧʝʯʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʚʨʝʤʝʥʥʳʭ ʧʝʨʠʦʜʘʭ. 

ʕʪʘʧʘʤ ʩʦʟʜʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʛʨʫʟʦʚʳʭ ʙʘʟ 

ʤʦʨʩʢʠʭ ʛʨʫʟʦʚʳʭ ʪʝʨʤʠʥʘʣʦʚ, ʛʨʫʧʧʠʨʦʚʘʥʠʷ ʠʭ ʧʦ ʚʨʝʤʝʥʥʳʤ ʠʥʪʝʨʚʘʣʘʤ ʧʨʠʩʫʱ 

ʩʪʦʭʘʩʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʠ ʚ ʮʝʣʷʭ ʫʩʪʘʥʦʚʣʝʥʠʡ ʚʝʣʠʯʠʥ ʥʦʤʠʥʘʣʴʥʳʭ ʤʝʩʷʯʥʳʭ ʦʙʲʝʤʦʚ 

ʦʧʝʨʘʮʠʡ ʛʨʫʟʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʚʩʝʚʦʟʤʦʞʥʳʭ ʢʘʪʝʛʦʨʠʡ ʛʨʫʟʦʧʦʪʦʢʦʚ ʪʝʨʤʠʥʘʣʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʯʠʩʣʝʥʠʝ ʥʝ ʦʜʥʦʟʥʘʯʥʳʭ ʚʝʣʠʯʠʥ ʦʙʲʝʤʦʚ ʛʨʫʟʦʧʦʪʦʢʦʚ ʛʨʫʟʦʚʳʭ 

ʪʝʨʤʠʥʘʣʦʚ, ʘ ʟʥʘʯʝʥʠʷ ʠʭ  ʜʦʚʝʨʠʪʝʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʠʥʪʝʨʚʘʣʴʥʥʳʭ 
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n 

ʦʮʝʥʦʯʥʳʭ ʧʝʨʠʦʜʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʦʧʪʠʤʘʣʴʥʳʭ ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ 

ʦʙʲʸʤʘʭ ʚʳʙʦʨʢʠ. 

ʋʩʪʘʥʦʚʣʝʥʠʝ ʚʝʣʠʯʠʥ ʨʘʩʯʝʪʥʳʭ ʦʙʲʝʤʦʚ ʛʨʫʟʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʛʨʫʟʦʧʦʪʦʢʦʚ 

ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʜʘʣʴʥʝʡʰʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

1) ɺʳʯʠʩʣʷʶʪʩʷ ʦʙʲʝʤʳ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʛʨʫʟʦʚʳʭ ʦʙʨʘʙʦʪʦʢ ʦʪʜʝʣʴʥʳʭ ʛʨʫʟʦʧʦ-

ʪʦʢʦʚ ʧʦ ʬʦʨʤʫʣʝ: 

Qcp=(Q1, + Q2 + é +Qi) / n (1) 

 

ʛʜʝ: Qi ï ʚʝʣʠʯʠʥʳ ʤʝʩʷʯʥʳʭ ʦʙʲʝʤʦʚ ʛʨʫʟʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʛʨʫʟʦʧʦʪʦʢʦʚ,  ʪʥ; 

n ï ʯʠʩʣʦ ʤʝʩʷʮʝʚ ʧʦ ʛʨʫʟʦʚʳʤ ʧʝʨʝʚʘʣʢʘʤ ʛʨʫʟʦʧʦʪʦʢʦʚ, ʩʦʛʣʘʩʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʜʦʛʦʚʦʨʦʤ 

ʦʙʷʟʘʪʝʣʴʩʪʚ. 

2) ɺʳʯʠʩʣʷʝʪʩʷ ʩʪʝʧʝʥʴ ʦʪʢʣʦʥʝʥʠʷ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʘʷ ʨʘʩʩʝʠʚʘʥʠʝ ʦʪʜʝʣʴʥʳʭ 

ʚʝʣʠʯʠʥ: 
P = ((Q1

2 + Q2
2 + é + Q 2)/n ï Qjn

2)*n/(n-1) (2) 

ʇʦ ʧʘʨʘʤʝʪʨʘʤ n ï 1 ʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚʝʣʠʯʠʥʳ ʜʦʚʝʨʠʪʝʣʴʥʳʭ ʚʝʨʦʷʪʥʦʩʪʝʡ (Vb), 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʳʭ ʠ ʤʠʥʠʤʘʣʴʥʳʭ ʚʝʣʠʯʠʥ ʜʦʚʝʨʠʪʝʣʴʥʳʭ 

ʠʥʪʝʨʚʘʣʦʚ ʤʝʩʷʯʥʳʭ ʦʙʲʝʤʦʚ ʛʨʫʟʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʛʨʫʟʦʧʦʪʦʢʦʚ: 

 
Qmax = Qjn+Vb*(P/n)0,5 (3) 

Qmin = Qjncp-tb*(P/n)0,5 (4) 

ʇʦ ʚʩʝʤ ʛʨʫʟʦʧʦʪʦʢʘʤ, ʩ ʮʝʣʴʶ ʘʥʘʣʠʟʘ ʦʮʝʥʠʚʘʥʠʡ ʯʠʩʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ 

ʛʨʫʟʦʚʦʡ ʙʘʟʳ ʪʝʨʤʠʥʘʣʦʚ ʧʦ ʵʪʘʧʘʤ ʧʝʨʝʚʘʣʦʢ ʛʨʫʟʦʧʦʪʦʢʦʚ, ʩʦʛʣʘʩʥʦ ʧʣʘʥʫ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʩʤʝʞʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ ʧʨʠʤʝʥʷʶʪʩʷ ʚʝʣʠʯʠʥʳ ʜʦʚʝʨʠʪʝʣʴʥʳʭ 

ʠʥʪʝʨʚʘʣʦʚ ʧʦ ʦʙʲʝʤʘʤ ʛʨʫʟʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʛʨʫʟʦʧʦʪʦʢʦʚ [2]. 

ɺʝʣʠʯʠʥʳ ʦʙʱʠʭ ʯʠʩʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʦʙʲʝʤʦʚ ʛʨʫʟʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʛʨʫʟʦʧʦʪʦʢʦʚ 

ʛʨʫʟʦʚʳʭ ʪʝʨʤʠʥʘʣʦʚ ʧʦ ʮʠʢʣʘʤ ʧʝʨʝʤʝʱʝʥʠʡ, ʚʘʨʠʘʮʠʷʤ ʛʨʫʟʦʚʳʭ ʧʝʨʝʤʝʱʝʥʠʡ 

ʩʨʘʚʥʠʚʘʶʪʩʷ ʩ ʥʦʤʠʥʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʦʧʪʠʤʘʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʧʦ ʦʙʲʝʤʘʤ ʛʨʫʟʦʚʦʡ 

ʦʙʨʘʙʦʪʢʠ ʨʘʟʣʠʯʥʳʭ ʛʨʫʟʦʚʳʭ ʧʦʪʦʢʦʚ ʠ ʩ ʮʝʣʴʶ ʢʦʨʨʝʢʮʠʠ ʚʝʣʠʯʠʥ ʧʦʣʥʳʭ ʦʙʲʝʤʦʚ 

ʛʨʫʟʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʛʨʫʟʦʧʦʪʦʢʦʚ ʩʠʩʪʝʤʘʪʠʟʠʨʫʶʪʩʷ. 

ʇʨʠ ʥʘʣʠʯʠʠ ʦʪʩʫʪʩʪʚʠʡ ʚ ʜʦʛʦʚʦʨʥʳʭ ʦʪʥʦʰʝʥʠʷʭ ʩ ʛʨʫʟʦʚʣʘʜʝʣʴʮʘʤʠ ʦʙʷʟʘʪʝʣʴʩʪʚ 

ʧʦ ʤʝʩʷʯʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷʤ ʦʙʲʝʤʦʚ ʛʦʜʦʚʳʭ ʛʨʫʟʦʧʦʪʦʢʦʚ ʧʦʷʚʣʷʝʪʩʷ ʧʦʪʨʝʙʥʦʩʪʴ ʧʦ 

ʫʩʪʘʥʦʚʣʝʥʠʷʤ ʚʝʣʠʯʠʥ ʦʙʲʝʤʦʚ ʛʨʫʟʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʚ ʪʝʢʫʱʝʤ ʤʝʩʷʮʝ ʚ ʩʣʝʜʫʶʱʝʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

- ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʝʣʠʯʠʥʘ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʛʨʫʟʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʧʫʪʝʤ ʨʘʟʙʠʚʢʠ 

ʧʦʣʥʳʭ ʛʦʜʦʚʳʭ ʦʙʲʝʤʦʚ ʛʨʫʟʦʧʝʨʝʨʘʙʦʪʢʠ ʥʘ ʧʣʘʥʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦ ʤʝʩʷʮʘʤ ʧʝʨʝʚʘʣʦʢ 

ʛʨʫʟʦʧʦʪʦʢʦʚ (n); 

- ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʝʣʠʯʠʥʘ ʨʘʩʭʦʞʜʝʥʠʷ ʧʣʘʥʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪ ʬʘʢʪʠʯʝʩʢʠʭ. 

ɺʝʣʠʯʠʥʳ ʥʘʠʙʦʣʴʰʠʭ ʠ ʥʘʠʤʝʥʴʰʠʭ ʯʠʩʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʜʦʚʝʨʠʪʝʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʦ ʥʘʟʥʘʯʝʥʥʳʤ ʜʦʚʝʨʠʪʝʣʴʥʳʤ ʚʝʨʦʷʪʥʦʩʪʷʤ ʥʘʩʪʫʧʣʝʥʠʡ ʩʦʙʳʪʠʡ ʚ 

ʧʨʝʜʝʣʘʭ 0,5 - 0,90 ʧʦ ʥʦʨʤʘʪʠʚʥʳʤ ʪʘʙʣʠʯʥʳʤ ʜʘʥʥʳʤ ʩ ʠʟʜʝʨʞʢʘʤʠ ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʶʩ, 

ʤʠʥʫʩ ʦʪ ʟʥʘʯʝʥʠʡ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʦʙʲʝʤʦʚ ʛʨʫʟʦʚʦʡ ʦʙʨʘʙʦʪʢʠ . 

ɼʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʦʧʨʝʜʝʣʷʝʪ ʥʦʤʠʥʘʣʴʥʳʡ ʦʙʲʝʤ ʛʨʫʟʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 

ʛʨʫʟʦʧʦʪʦʢʦʚ ʛʨʫʟʦʚʦʛʦ ʪʝʨʤʠʥʘʣʘ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʤʝʩʷʮ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʀʩʭʦʜʷ ʠʟ ʥʘʣʠʯʠʷ ʜʦʧʫʩʪʠʤʳʭ ʣʘʚʠʨʦʚʘʥʠʡ ʢʘʜʨʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ ʧʦʨʪʦʚʦʛʦ ʛʨʫʟʦʚʦʛʦ 

ʪʝʨʤʠʥʘʣʘ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʢʦʥʪʠʥʛʝʥʪʘ ʜʦʢʝʨʦʚ-ʤʝʭʘʥʠʟʘʪʦʨʦʚ ʧʦ ʨʘʟʣʠʯʥʳʤ 

ʦʙʩʣʫʞʠʚʘʝʤʳʤ ʛʨʫʟʦʧʦʪʦʢʘʤ ʚʘʞʥʝʡʰʝʝ ʟʥʘʯʝʥʠʝ ʦʙʨʝʪʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ 

ʠʥʪʝʨʚʘʣʘ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʧʦ ʥʘʟʥʘʯʝʥʥʳʤ ʜʦʚʝʨʠʪʝʣʴʥʳʤ ʚʝʨʦʷʪʥʦʩʪʷʤ ʥʘʩʪʫʧʣʝʥʠʡ 

ʩʦʙʳʪʠʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʨʪʦʚʦʛʦ ʛʨʫʟʦʚʦʛʦ ʪʝʨʤʠʥʘʣʘ 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩ ʧʨʠʥʷʪʠʝʤ ʚʦ ʚʥʠʤʘʥʠʝ ʬʘʢʪʦʨʘ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʛʨʫʟʦʧʦʪʦʢʦʚ 

ʧʦ ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʤ  ʢʦʤʧʣʝʢʩʘʤ ʠ ʧʨʠʯʘʣʘʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʪʨʘʥʩʧʦʨʪʥʳʤʠ 
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+ 
Nn = 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʚ ʩʦʛʣʘʩʦʚʘʥʠʠ ʩ ʤʝʩʷʯʥʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʦʛʨʫʟʦʯʥʦ-

ʨʘʟʛʨʫʟʦʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʩ ʮʝʣʴʶ ʪʝʭʥʠʯʝʩʢʠʭ ʩʥʘʙʞʝʥʠʡ 

ʦʧʨʝʜʝʣʷʝʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʛʨʫʟʦʯʥʦ-

ʨʘʟʛʨʫʟʦʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. 

ʇʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʩʥʦʚ ʧʦʨʪʦʚʦʡ ʛʨʫʟʦʚʦʡ ʙʘʟʳ ʤʦʨʩʢʠʭ 

ʪʝʨʤʠʥʘʣʦʚ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ ʫʩʣʦʚʠʷ ʩʦʟʜʘʥʠʡ ʦʧʪʠʤʘʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʢʦʤʧʣʝʢʩʥʦ-ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʣʠʥʠʡ, ʚʢʣʶʯʘʶʱʠʭ ʨʘʮʠʦʥʘʣʴʥʳʝ ʯʠʩʣʘ 

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʣʠʥʠʡ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʛʨʫʟʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʦʪʜʝʣʴʥʦʛʦ ʪʠʧʘʞʘ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʫʜʥʘ ʩ ʧʨʠʥʷʪʠʝʤ ʚʦ ʚʥʠʤʘʥʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʪʠʧʘ ʩʫʜʥʘ, ʝʛʦ 

ʛʘʙʘʨʠʪʥʳʭ ʨʘʟʤʝʨʦʚ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʝʨʝʚʦʟʠʤʳʭ ʜʘʥʥʳʤ ʪʨʘʥʩʧʦʨʪʥʳʤ 

ʩʨʝʜʩʪʚʦʤ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʛʨʫʟʦʚ. ʅʝʦʙʭʦʜʠʤʦ ʧʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʝʨʝʛʨʫʟʦʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʫʯʝʪʦʤ ʨʘʩʧʦʣʦʞʝʥʠʡ ʠ ʢʦʥʩʪʨʫʢʮʠʡ ʛʨʫʟʦʚʳʭ 

ʪʨʶʤʦʚ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʛʨʫʟʦʚʳʭ ʦʪʩʝʢʦʚ, ʟʘʛʨʫʟʢʘ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʛʨʫʟʦʚʳʤ ʧʣʘʥʦʤ ʩʫʭʦʛʨʫʟʥʦʛʦ ʩʫʜʥʘ 

ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʬʘʢʪʦʨ ʠʟʤʝʥʝʥʠʡ ʢʦʣʠʯʝʩʪʚʘ 

ʢʦʤʧʣʝʢʩʥʦ-ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʣʠʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʛʨʫʟʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʫʜʦʚ. 

ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʘʩʯʝʪʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʫʤʤʘʨʥʦʝ ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʧʣʝʢʩʥʦ-

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʣʠʥʠʡ ʜʣʷ ʧʦʣʥʳʭ ʵʪʘʧʦʚ ʛʨʫʟʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʬʣʦʪʘ. 

ɺ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʦʙʲʝʤʦʚ ʛʨʫʟʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʬʣʦʪʘ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʫʜʦʚ ʧʦʩʪʫʧʘʶʱʠʭ ʥʘ ʛʨʫʟʦʚʳʝ 

ʪʝʨʤʠʥʘʣʳ ʚʳʧʦʣʥʷʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʥʘʣʠʯʠʷ ʧʘʨʢʘ ʢʦʤʧʣʝʢʩʥʦ-ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ 

ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʭ ʣʠʥʠʡ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʨʝʩʫʨʩ ʛʨʫʟʦʚʦʡ 

ʙʘʟʳ ʤʦʨʩʢʠʭ ʪʝʨʤʠʥʘʣʦʚ 

ʂʦʣʠʯʝʩʪʚʦ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʫʜʦʚ ʧʦʩʪʫʧʠʚʰʠʭ ʧʦʜ ʛʨʫʟʦʚʫʶ ʦʙʨʘʙʦʪʢʫ ʥʘ ʤʦʨʩʢʦʤ 

ʛʨʫʟʦʚʦʤ ʪʝʨʤʠʥʘʣʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʥʦʩʪʠ ʚʝʣʠʯʠʥ N ʢ-ʤ ʠ N'ʢ-ʤ 

ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʧʣʝʢʩʥʦ-ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʣʠʥʠʡ ʛʨʫʟʦʚʦʡ ʙʘʟʳ , 

ʢʦʪʦʨʳʝ ʦʩʚʦʙʦʞʜʘʶʪʩʷ ʧʦ ʟʘʚʝʨʰʝʥʠʶ ʛʨʫʟʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʩʫʜʦʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʬʣʦʪʘ ʟʘ 

ʧʣʘʥʠʨʫʝʤʳʡ ʧʝʨʠʦʜ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʨʘʩʯʝʪʦʚ ʪʘʢʞʝ ʧʨʠʥʠʤʘʶʪʩʷ ʚʦ ʚʥʠʤʘʥʠʝ ʥʦʨʤʘʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʦʤʧʣʝʢʩʥʦ-

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʣʠʥʠʡ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʥʘ ʛʨʫʟʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʫʜʦʚ. 
ʂʦʣʠʯʝʩʪʚʦ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʫʜʦʚ ʧʦʜ ʛʨʫʟʦʚʦʡ ʦʙʨʘʙʦʪʢʦʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 
N N n Ni 

Nʪ.ʩ = 
  1 +   2 + ä (5) 

k1 k2 
kn i=1 ki 

 

ʛʜʝ: N1 , N2 , ...  Ni  , ... , Nn ð ʯʠʩʣʦ ʢʦʤʧʣʝʢʩʥʦ-ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʣʠʥʠʡ ʧʦʛʨʫʟʦʯʥʦ- 

ʨʘʟʛʨʫʟʦʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʤʦʨʩʢʦʛʦ ʛʨʫʟʦʚʦʛʦ ʪʝʨʤʠʥʘʣʘ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʜʣʷ ʛʨʫʟʦʚʦʡ 

ʦʙʨʘʙʦʪʢʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʬʣʦʪʘ , ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 1,2, ..., i, ..., n-ʭ ʛʨʫʟʦʚʳʭ ʤʦʨʩʢʠʭ 

ʧʨʠʯʘʣʘʭ. 

k1, k2 ki, kʧ ð ʥʦʨʤʘʪʠʚʳ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʥʦ-ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʣʠʥʠʡ 

ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʫʜʘʭ-ʧʨʝʜʩʪʘʚʠʪʝʣʷʭ, ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 1 ,2 , ... , i, é,n-ʭ 

ʤʦʨʩʢʠʭ ʧʨʠʯʘʣʘʭ. 

ʈʘʩʯʝʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʛʨʫʟʦʚʦʡ ʙʘʟʳ ʤʦʨʩʢʦʛʦ ʛʨʫʟʦʚʦʛʦ 

ʪʝʨʤʠʥʘʣʘ ʫʯʠʪʳʚʘʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚ N'ʢ-ʤ ʢʦʤʧʣʝʢʩʥʦ-

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʣʠʥʠʡ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʥʘ ʛʨʫʟʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʫʜʦʚ. 

ʏʠʩʣʦ ʢʦʤʧʣʝʢʩʥʦ-ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʣʠʥʠʡ ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʤʦʨʩʢʦʛʦ ʛʨʫʟʦʚʦʛʦ ʪʝʨʤʠʥʘʣʘ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʜʣʷ ʛʨʫʟʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʬʣʦʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʩʣʦʚʠʝʤ: 

N1 + N2 + N
ʢ- ʤ. 

(6)  
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ʛʜʝ: Nʢ - ʤ. ð ʩʫʤʤʘʨʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦ- ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʣʠʥʠʡ, 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʥʘ ʛʨʫʟʦʚʫʶ ʦʙʨʘʙʦʪʢʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʬʣʦʪʘ; 

ʇʦʩʪʫʧʠʚʰʠʝ ʛʨʫʟʦʚʫʶ ʧʦʨʪʦʚʫʶ ʙʘʟʫ ʩʫʜʘ ʢʨʦʤʝ ʣʠʥʝʡʥʳʭ, ʧʨʠʥʠʤʘʶʪʩʷ ʢ ʛʨʫʟʦʚʦʡ 

ʠ ʢʦʤʤʝʨʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʩʦʛʣʘʩʥʦ ʫʪʚʝʨʞʜʝʥʥʳʤ ʥʦʨʤʘʪʠʚʘʤ ʧʝʨʝʛʨʫʟʦʯʥʳʭ ʦʧʝʨʘʮʠʡ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʦʢʦʥʯʘʥʠʶ ʰʚʘʨʪʦʚʥʳʭ ʦʧʝʨʘʮʠʡ ʥʘ ʛʨʫʟʦʚʳʭ ʤʦʨʩʢʠʭ ʧʨʠʯʘʣʘʭ 

ɺ ʥʝʧʨʝʨʳʚʥʳʡ ʧʣʘʥ-ʛʨʘʬʠʢ ʨʘʙʦʪʳ ʧʦʨʪʦʚʦʛʦ ʛʨʫʟʦʚʦʛʦ ʪʝʨʤʠʥʘʣʘ (ʅʇɻʈʇ) ʧʨʠ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʷʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚʚʦʜʷʪ ʜʣʷ ʛʨʫʟʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʫʜʘ, ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʢʦʪʦʨʳʭ ʟʘʧʣʘʥʠʨʦʚʘʥ ʦʪʧʫʩʢ ʥʝ ʤʝʥʝʝ 75 

% ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʟʝʨʚʦʚ ʦʪ ʪʨʝʙʫʝʤʳʭ. 

ʇʨʠ ʫʩʣʦʚʠʷʭ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʟʝʨʚʦʚ ʤʝʞʜʫ 

ʚʦʜʥʳʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʫʜʘʤʠ ʠ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʦʤʧʣʝʢʩʥʦ-

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʣʠʥʠʡ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʥʘ ʛʨʫʟʦʚʫʶ ʦʙʨʘʙʦʪʢʫ ʩʫʜʦʚ ï ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʵʬʬʝʢʪʠʚʥʦʝ ʫʩʪʘʥʦʚʣʝʥʠʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʫʜʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ 

ʛʨʫʟʦʚʦʡ ʦʙʨʘʙʦʪʢʦʡ [3]. 

ʈʘʩʯʝʪʥʦʝ ʯʠʩʣʦ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʫʜʦʚ ʩʦ ʩʧʝʮʠʘʣʠʟʘʮʠʝʡ ʧʦ ʪʨʘʥʩʧʦʨʪʥʳʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʛʨʫʟʦʚ, ʧʨʠʙʳʚʘʶʱʠʭ ʥʘ ʤʦʨʩʢʦʡ ʛʨʫʟʦʚʦʡ ʪʝʨʤʠʥʘʣ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʛʨʫʟʦʚʳʭ ʦʩʥʦʚʥʳʭ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʩʦʛʣʘʩʥʦ ʩʫʜʦ-ʯʘʩʦʚʳʭ ʥʦʨʤ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʦʨʤʘʪʠʚʘʤʠ ʝʜʠʥʦʦʚʨʝʤʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʬʣʦʪʘ. ʆʥʠ 

ʚʳʨʘʞʘʶʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʦʨʪʦʚʦʛʦ ʪʝʨʤʠʥʘʣʘ, ʧʦ ʚʦʟʤʦʞʥʦʩʪʷʤ ʛʨʫʟʦʚʦʡ 

ʦʙʨʘʙʦʪʢʠ ʠʟʚʝʩʪʥʦʛʦ ʢʦʣʠʯʝʩʪʚʦ ʤʦʨʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʝʜʠʥʠʮ ʚ ʫʢʘʟʘʥʥʳʝ ʩʨʦʢʠ 

ɺʝʣʠʯʠʥʳ ʛʦʜʦʚʳʭ Qʛʦʜ ʠ  ʢʚʘʨʪʘʣʴʥʳʭ Q1 , Q2 , Q3 , Q4 ʧʣʘʥʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʛʨʫʟʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʬʣʦʪʘ; ʯʠʩʣʘ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʛʨʫʟʦʚʳʭ 

ʧʨʠʯʘʣʦʚ, ʧʘʨʢʘ ʧʦʨʪʦʚʦʛʦ ʧʝʨʝʛʨʫʟʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʢʣʘʜʩʢʠʭ ʠ ʧʦʜʲʝʟʜʥʳʭ 

ʢʦʤʤʫʥʠʢʘʮʠʡ; ʩʫʜʦ-ʯʘʩʦʚʳʭ ʦʩʥʦʚʥʳʭ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʥʦʨʤ ʛʨʫʟʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʫʜʦʚ - ʷʚʣʷʶʪʩʷ ʦʪʧʨʘʚʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʥʦʨʤ 

ʝʜʠʥʦʚʨʝʤʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʤʦʨʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʫʜʦʚ (ʅɽʆʉ) 

ʋʯʝʪ ʭʘʨʘʢʪʝʨʥʳʭ ʧʨʠʟʥʘʢʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʝʨʝʛʨʫʟʦʯʥʳʭ ʠ ʩʢʣʘʜʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʩ ʨʘʟʣʠʯʥʳʤʠ ʛʨʫʟʦʧʦʪʦʢʘʤʠ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʥʦʨʤ ʝʜʠʥʦʚʨʝʤʝʥʥʦʡ 

ʛʨʫʟʦʚʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʫʜʦʚ. 

ʉʦʟʜʘʥʠʝ ʥʦʨʤ ʝʜʠʥʦʚʨʝʤʝʥʥʦʡ ʛʨʫʟʦʚʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʫʜʦʚ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʫʢʨʫʧʥʝʥʥʳʤ ʥʦʤʝʥʢʣʘʪʫʨʘʤ ʛʨʫʟʦʧʦʪʦʢʦʚ ʥʘ ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʯʠʩʣʝʥʠʡ ʥʦʨʤ ʝʜʠʥʦʚʨʝʤʝʥʥʦʡ ʛʨʫʟʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʫʜʦʚ: 

- ʚʨʝʤʝʥʥʦʡ ʮʠʢʣ ʧʦʣʥʦʡ ʛʨʫʟʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʨʘʩʯʝʪʥʳʭ ʩʫʜʦʚ, ʩʦʜʝʨʞʘʱʠʡ 

ʥʦʨʤʠʨʦʚʘʥʥʳʡ ʚʨʝʤʝʥʥʦʡ ʧʝʨʠʦʜ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʩʥʦʚʥʳʭ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʛʨʫʟʦʚʳʭ 

ʦʧʝʨʘʮʠʡ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʦʛʣʘʩʥʦ ʩʫʜʦ-ʯʘʩʦʚʳʭ ʥʦʨʤʘʪʠʚʦʚ ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʭ 

ʦʧʝʨʘʮʠʡ; 

- ʩʚʷʟʘʥʥʳʡ ʩ ʫʩʣʦʚʠʷʤʠ ʚʳʧʦʣʥʝʥʠʷ ʧʝʨʝʛʨʫʟʦʯʥʳʭ ʨʘʙʦʪ ʚʨʝʤʝʥʥʦʡ ʧʨʦʤʝʞʫʪʦʢ 

ʛʨʫʟʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʤʦʞʝʪ ʜʝʪʘʣʠʟʠʨʦʚʘʪʴʩʷ, ʜʣʷ ʣʠʥʝʡʥʳʭ ʞʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʫʜʦʚ ʩʫʜʦʚ 

ʵʪʦʪ ʚʨʝʤʝʥʥʦʡ ʧʨʦʤʝʞʫʪʦʢ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪʩʷ ʜʦʛʦʚʦʨʥʳʤʠ ʩʦʛʣʘʰʝʥʠʷʤʠ ʠ ʨʝʛʣʘʤʝʥʪʘʤʠ. 

- ʚ ʮʝʣʷʭ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʦʚ ʛʨʫʟʦʚʳʭ ʦʧʝʨʘʮʠʡ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ 

ʥʝʨʠʪʤʠʯʥʦʩʪʠ ʧʦʜʭʦʜʦʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʫʜʦʚ ʚ ʧʦʨʪʳ ʥʘʟʥʘʯʝʥʠʡ ʦʧʨʝʜʝʣʷʝʤʳʡ 

ʨʘʟʥʦʚʠʜʥʦʩʪʷʤʠ ʤʦʨʩʢʠʭ ʪʨʘʥʩʧʦʨʪʠʨʦʚʦʢ ʠ ʬʦʨʤʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ ʜʚʠʞʝʥʠʷ ʚ ʨʝʡʩʘʭ 

- ʚʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʝʨʠʪʤʠʯʥʦʩʪʠ ʧʦʜʭʦʜʦʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʫʜʦʚ ʚ ʧʦʨʪʳ 
ʥʘʟʥʘʯʝʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʝʪʦʜʦʤ ʨʘʟʜʝʣʝʥʠʡ ʥʘʠʙʦʣʴʰʠʭ ʛʦʜʦʚʳʭ ʦʙʲʝʤʦʚ ʛʨʫʟʦʚʦʡ 

ʦʙʨʘʙʦʪʢʠ ʩʫʜʦʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʬʣʦʪʘ ʥʘ ʚʝʣʠʯʠʥʳ ʩʨʝʜʥʠʭ ʜʝʢʘʜʥʳʭ ʦʙʲʝʤʦʚ ʛʨʫʟʦʚʦʡ 

ʦʙʨʘʙʦʪʢʠ ʟʘ ʘʥʘʣʦʛʠʯʥʳʡ ʧʝʨʠʦʜ. 

ɺʳʧʦʣʥʝʥʥʳʝ   ʨʘʩʯʝʪʳ   ʧʦʟʚʦʣʷʶʪ   ʫʩʪʘʥʦʚʠʪʴ   ʢʦʣʠʯʝʩʪʚʦ   ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʩʫʜʦʚ Nʧʨ ʜʝʣʝʥʠʝʤ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʫʜʦ-ʩʫʪʦʢ ʧʦʜ ʦʙʨʘʙʦʪʢʦʡ (ʟʘ ʛʦʜ, 

ʢʚʘʨʪʘʣ) Tʧʨ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʝʨʠʦʜ ʧʨʦʭʦʞʜʝʥʠʷ ʛʨʫʟʘ ʯʝʨʝʟ ʧʦʨʪ Tʥ, ʪ. ʝ. 
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Nʧʨ = Tʧʨ / ʊʥ (7) 

 

ʩ ʫʯʝʪʦʤ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʧʦʜʭʦʜʘ ʩʫʜʦʚ ʥʦʨʤʘ ʠʭ ʦʙʨʘʙʦʪʢʠ: 

 

N
ʧʨ 
= k

ʧ 
N
ʧʨ 

 

 

(8) 

ɼʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʥʦʨʤ ʝʜʠʥʦʚʨʝʤʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʤʦʨʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʫʜʦʚ 

ʧʨʠʤʝʥʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʘ ʠʤʝʥʥʦ ʪʝʦʨʠʷ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʪʝʦʨʠʠ ʜʦʧʫʩʢʘʝʪʩʷ ʩʦʛʣʘʩʦʚʘʥʠʝ ʢʦʣʠʯʝʩʪʚ ʝʜʠʥʦʚʨʝʤʝʥʥʦ 

ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʫʜʦʚ ʩ ʯʠʩʣʝʥʥʦʩʪʴʶ ʢʦʤʧʣʝʢʩʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʣʠʥʠʡ 

ʥʘ ʦʜʥʦ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʫʜʥʦ ʠ ʧʦʣʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʧʦ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʬʣʦʪʫ ʠ ʛʨʫʟʦʚʦʤʫ 

ʪʝʨʤʠʥʘʣʫ. ɺ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷʭ ʚ ʨʘʩʯʝʪʘʭ ʪʝʦʨʠʠ ʤʘʩʩʦʚʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʥʦʨʤʳ ʝʜʠʥʦʚʨʝʤʝʥʥʦʡ ʛʨʫʟʦʚʦʡ 

ʦʙʨʘʙʦʪʢʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʫʜʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʦʧʪʠʤʘʣʴʥʳʭ ʯʠʩʝʣ ʜʦʢʝʨʦʚ, ʪ. ʝ. ʪʘʢʫʶ 

ʯʠʩʣʝʥʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʩʥʠʞʘʝʪ ʜʦ ʤʠʥʠʤʫʤʦʚ ʩʫʤʤʘʨʥʳʝ ʫʙʳʪʢʠ ʚ ʩʣʝʜʩʪʚʠʠ ʧʨʦʩʪʦʝʚ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʫʜʦʚ ʠ ʫʙʳʪʢʦʚ ʠʟ-ʟʘ ʧʨʦʩʪʦʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ. 

ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʤʦʨʩʢʠʭ ʛʨʫʟʦʚʳʭ ʪʝʨʤʠʥʘʣʦʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʩʥʦʚ ʧʦʨʪʦʚʦʡ ʛʨʫʟʦʚʦʡ ʙʘʟʳ ʬʘʢʪʠʯʝʩʢʠ 

ʨʝʘʣʠʟʫʝʪʩʷ ʥʝʧʨʝʨʳʚʥʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʛʦʜʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʠʩʪʝʤʘ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚʳʩʪʫʧʘʝʪ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʭʘʥʠʟʤʦʤ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʤ 

ʚʝʣʠʯʠʥʳ ʛʨʫʟʦʚʳʭ ʧʝʨʝʨʘʙʦʪʦʢ ʛʨʫʟʦʧʦʪʦʢʦʚ, ʨʝʩʫʨʩʥʳʭ ʧʦʪʝʥʮʠʘʣʦʚ ʦʙʝʩʧʝʯʝʥʠʡ ʚ 

ʨʘʟʣʠʯʥʳʭ ʚʨʝʤʝʥʥʳʭ ʧʝʨʠʦʜʘʭ. 
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ɸɺʊʆʂᴆʃɯʂ ױפʈɸʃɼɸʈʓ ʕʃɽʄɽʅʊʊɽʈɯʅɯר ʂתʈɼɽʃɯ ɾתʁɽʉɯʅɯר 

ʌʋʅʂʎʀʆʅɸʃɼʓפ ʉɽʅɯʄɼɯʃɯɻɯʅ ɹɸנɸʃɸʋ 

 ʫʘʥʳʰ ɼ.ʄ. - ʤʘʛʠʩʪʨʘʥʪפ

 

ʐ. ɽʩʝʥʦʚ ʘʪʳʥʜʘסʳ ʂʘʩʧʠʡ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʞᴅʥʝ ʠʥʞʠʥʠʨʠʥʛ ʫʥʠʚʝʨʩʠʪʝʪʽ 

ɸץʪʘʫ, פʘʟʘץʩʪʘʥ 

ɸשʜʘʪʧʘ. ɸʚʪʦʤʦʙʠʣʴ ʞʘʩʘʫʜʘסʳ ʪʝʭʥʠʢʘʣʳץ ʧʨʦʛʨʝʩʪʽש ʜʘʤʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ 

ʘʚʪʦʢᴇʣʽʢ ײץʨʘʣʜʘʨʳʥʳש ʩʝʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʤᴅʩʝʣʝʣʝʨʽ ᴇʟʝʢʪʽ ʙʦʣʘ ʪװʩʫʜʝ. ʂᴇʣʽʢ 

ʞײʤʳʩʪʘʨʳʥʳץ שʘʞʝʪʪʽ ʢᴇʣʝʤʜʝʨʽʥʽש ʤʠʥʠʤʘʣʜʳ ʰʳסʳʥʜʘʨʤʝʥ ʦʨʳʥʜʘʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ 

ʤʘץʩʘʪʳʥʜʘ ʘʚʪʦʢᴇʣʽʢ ײץʨʘʣʜʘʨʳʥ ʧʘʡʜʘʣʘʥʫ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ץʘʞʝʪʪʽʣʽʛʽ 

ʘʚʪʦʤʦʙʠʣʴʜʝʨʜʽש ʧʘʡʜʘʣʘʥʫ ʩʝʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʤᴅʩʝʣʝʣʝʨʽʥ װʥʝʤʽ ʧʳʩʳץʪʘʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ. 



53  

ʊʘʧʩʳʨʤʘʥʳש ʢװʨʜʝʣʽʣʽʛʽ-ʙײʣ ʘʚʪʦʤʦʙʠʣʴ ï ʙײʣ ʝש ʢװʨʜʝʣʽ ʞװʡʝ, ʦʥʳש ʬʫʥʢʮʠʷʣʘʨʳʥ 

ʦʨʳʥʜʘʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʢᴇʧʪʝʛʝʥ ʙʝʣʩʝʥʜʽ ʵʣʝʤʝʥʪʪʝʨʜʽײץ-שʨʘʩʪʳʨʫ ʙʽʨʣʽʢʪʝʨʽ ʤʝʥ 

ʙᴇʣʰʝʢʪʝʨʽʥʽש ʞʠʳʥʪʳסʳʥ ץʘʤʪʠʜʳ. ʄʘץʘʣʘʜʘ ʢװʨʜʝʣʽ ʞװʡʝʩʽ ʙʘʨ ʦʙʲʝʢʪ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ 

ʘʚʪʦʢᴇʣʽʢ ʵʣʝʤʝʥʪʪʝʨʽʥʽש ʬʫʥʢʮʠʦʥʘʣʜʳץ ʩʝʥʽʤʜʽʣʽʛʽ ʤʝʥ ʩʝʥʽʤʜʽʣʽʛʽʥ ʪʘʣʜʘʫ ʥʝʛʽʟʽʥʜʝ 

ʘʚʪʦʤʦʙʠʣʴʜʽש ʩʝʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ᴅʜʽʩʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʘʚʪʦʢᴇʣʽʢ ײץʨʘʣʳʥʳש ʢװʨʜʝʣʽ 

ʞװʡʝʩʽʥʽש ʩʝʥʽʤʜʽʣʽʛʽʥ ʪʘʣʜʘʫ ʢʝʟʽʥʜʝ ʳץʪʠʤʘʣʜʳʣʳץʪʳ ʙᴇʣʫ ʪʝʦʨʠʷʩʳʥʳש ʟʘשʜʘʨʳʥ ץʦʣʜʘʥʫ 

ʥʝʛʽʟʽʥʜʝ ʘʚʪʦʤʦʙʠʣʴʜʽש ʩʝʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʞʦʣʜʘʨʳ ץʘʨʘʩʪʳʨʳʣʘʜʳ ʨʝʟʝʨʚʪʝʫ ʘʨץʳʣʳ 

ʞװʡʝʜʝ ץʦʩʳʤʰʘ ʵʣʝʤʝʥʪʪʝʨʜʽש ʙʦʣʫʳʤʝʥ ײץʨʳʣʳʤʜʳץ ʨʝʟʝʨʚʪʝʫʜʽ ʢᴇʟʜʝʡʪʽʥ ʢװʨʜʝʣʽ 

ʞװʡʝʥʽש ʩʝʥʽʤʜʽʣʽʛʽ ʪʘʣʜʘʥʘʜʳ. ʬʫʥʢʮʠʦʥʘʣʜʳ ʪװʨʜʝ ץʘʞʝʪ. ɸʚʪʦʢᴇʣʽʢ ɻ ʣʝʤʝʥʪʪʝʨʽʥʽש ʢװʨʜʝʣʽ 

ʞװʡʝʩʽʥʽש ʢװʨʜʝʣʽ ʞװʡʝʩʽʥʽש ʩʝʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʳש ʥʝʛʽʟʛʽ ᴅʜʽʩʪʝʨʽʥʝ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪʘʣʜʘʫ 

ʞʘʩʘʣʜʳ. ʕʣʝʤʝʥʪʪʽʢ ʞᴅʥʝ ʞʘʣʧʳ ʨʝʟʝʨʚʪʝʫ ʢװʨʜʝʣʽ ʞװʡʝʣʝʨʜʽש ʩʝʥʽʤʜʽʣʽʛʽʥ ʝʜᴅʫʽʨ ʘʨʪʪʳʨʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥʽ ʘʥʳץʪʘʣʜʳ, ʙʽʨʘץ ʦʣʘʨʜʳש ᴅʨ ʵʣʝʤʝʥʪʪʽ ץʘʡʪʘʣʘʫ ʢʝʟʽʥʜʝ ʜʠʟʘʡʥʜʳ 

 ʞʘʣʧʳ ʩʝʥʽʤʜʽʣʽʛʽʥ ʪᴇʤʝʥʜʝʪʝʪʽʥ שʡʝʜʝ ʦʥʳװʘʪʘʨ ʢʝʤʰʽʣʽʢʪʝʨʽ ʙʘʨ, ʞץʠʳʥʜʘʪʘʪʳʥ ʙʽʨץ

ʵʣʝʤʝʥʪʪʝʨ ʩʘʥʳʥ ʢᴇʙʝʡʪʝʜʽ. ʉʦʥʜʳץʪʘʥ ʩʝʥʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʫסʘ ʢᴇʙʽʥʝʩʝ ʙʨʦʥʜʘʫ ʘʨץʳʣʳ 

ʝʤʝʩ, ʙᴇʣʰʝʢʪʝʨʜʽש ʙʝʨʽʢʪʽʛʽʥ ʘʨʪʪʳʨʫ ʞᴅʥʝ ʦʣʘʨʜʳש ʪʦʟʫסʘ ʪᴇʟʽʤʜʽʣʽʛʽʥ ʞʘץʩʘʨʪʫ ʘʨץʳʣʳ ץʦʣ 

ʞʝʪʢʽʟʽʣʝʜʽ. ɸʚʪʦʢᴇʣʽʢ ײץʨʘʣʜʘʨʳʥʳש ʢװʨʜʝʣʽ ʞװʡʝʣʝʨʽʥʽש ʩʝʥʽʤʜʽʣʽʛʽʥ ʪʘʣʜʘʫ ʢʝʟʽʥʜʝ ʤײʥʜʘʡ 

ʰʘʨʘʣʘʨ ʳץʪʠʤʘʣʜʳץ ʪʝʦʨʠʷʩʳʥʳש ʟʘשʜʘʨʳʥ ץʦʣʜʘʥʫסʘ ʥʝʛʽʟʜʝʣʛʝʥ 

ʊװʡʽʥ ʩᴇʟʜʝʨ: ʘʚʪʦʤʦʙʠʣʴʜʽש ʩʝʥʽʤʜʽʣʽʛʽ, ʘʚʪʦʤʦʙʠʣʴ ץʦʟסʘʣʪץʳʰʳʥʳש ʞװʡʝʩʽ, ʢװʨʜʝʣʽ 

ʘʚʪʦʤʦʙʠʣʴ ʞװʡʝʩʽʥʽש ʩʝʥʽʤʜʽʣʽʛʽ, ʳץʪʠʤʘʣʜʳʣʳץʪʳ ʙᴇʣʫ ʟʘשʜʘʨʳ, ʘʚʪʦʢᴇʣʽʢʪʽ ʙʨʦʥʜʘʫ 

 

ʂʽʨʽʩʧʝ. ɸʚʪʦʢᴇʣʽʢʪʽש ʟʘʤʘʥʘʫʠ ʢʦʥʩʪʨʫʢʮʠʷʩʳ - ʙײʣ ʙʝʨʽʣʛʝʥ ʬʫʥʢʮʠʷʣʘʨʜʳש 

ʦʨʳʥʜʘʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʢᴇʧʪʝʛʝʥ ʙʽʨʣʝʩʢʝʥ ʙʝʣʩʝʥʜʽ ʵʣʝʤʝʥʪʪʝʨʜʝʥ (ʪʦʨʘʧʪʘʨʜʳש 

ʘʛʨʝʛʘʪʪʘʨʳ, ʙᴇʣʰʝʢʪʝʨ, ʤʝʭʘʥʠʟʤʜʝʨ) ʪײʨʘʪʳʥ ʢװʨʜʝʣʽ ʞװʡʝ. ʇʘʡʜʘʣʘʥʫ ʧʨʦʮʝʩʽʥʜʝ 

ʘʚʪʦʤʦʙʠʣʴ ץʦʨʰʘסʘʥ ʦʨʪʘʤʝʥ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʝʜʽ, ʘʣ ʦʥʳש ɻ ʣʝʤʝʥʪʪʝʨʽ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʝʜʽ. ɹײʣ 

ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫ װʡʢʝʣʽʩʪʽ, ץʳʟʜʳʨʫʜʳ, ʙᴇʣʰʝʢʪʝʨʜʽ ʞװʢʪʝʫʜʽ ʞᴅʥʝ ʪ. ʙ. ʥᴅʪʠʞʝʩʽʥʜʝ 

ʘʚʪʦʤʦʙʠʣʴ ʵʣʝʤʝʥʪʪʝʨʽ ʙʘʩʪʘʧץʳ ʢװʡʽʥ ᴇʟʛʝʨʪʝʜʽ. ʕʣʝʤʝʥʪʪʝʨʜʽש ʙײʣ ʢװʡʽ ʩʦʥʰʘʣʳץʪʳ 

ᴇʟʛʝʨʫʽ ʤװʤʢʽʥ, ʩʦʥʜʳץʪʘʥ ʵʣʝʤʝʥʪ ʙʝʨʽʣʛʝʥ ʬʫʥʢʮʠʷʣʘʨʜʳ ʦʨʳʥʜʘʡ ʘʣʤʘʡʜʳ. ʂᴇʣʽʢ 

ʞײʤʳʩʪʘʨʳʥʳץ שʘʞʝʪʪʽ ʢᴇʣʝʤʜʝʨʽʥʽש ʤʠʥʠʤʘʣʜʳ ʰʳסʳʥʜʘʨʤʝʥ ʦʨʳʥʜʘʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ 

ʤʘץʩʘʪʳʥʜʘ ʘʚʪʦʢᴇʣʽʢ ײץʨʘʣʜʘʨʳʥ ʧʘʡʜʘʣʘʥʫ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ץʘʞʝʪʪʽʣʽʛʽ 

ʘʚʪʦʤʦʙʠʣʴʜʝʨʜʽש ʧʘʡʜʘʣʘʥʫ ʩʝʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʤᴅʩʝʣʝʣʝʨʽʥ װʥʝʤʽ ʧʳʩʳץʪʘʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ 

[1]. 

ɹײʣ ʞʘסʜʘʡʜʘ ʪʘʧʩʳʨʤʘʥʳש ʢװʨʜʝʣʽʣʽʛʽ ʤʳʥʘʜʘ - ʘʚʪʦʤʦʙʠʣʴ - ʙײʣ ʝש ʢװʨʜʝʣʽ ʞװʡʝ, 

ʦʥʳש ʬʫʥʢʮʠʷʣʘʨʳʥ ʦʨʳʥʜʘʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʢᴇʧʪʝʛʝʥ ʙʝʣʩʝʥʜʽ ʵʣʝʤʝʥʪʪʝʨʜʽש-

 ʳ ʘʚʪʦʤʦʙʠʣʴסʘʟʽʨʛʽ ʟʘʤʘʥפ ʘʤʪʠʜʳʶץ ʳʥסʞʠʳʥʪʳ שʨʘʩʪʳʨʫ ʙʽʨʣʽʢʪʝʨʽ ʤʝʥ ʙᴇʣʰʝʢʪʝʨʽʥʽײץ

15-20 ʤʳש ʙᴇʣʰʝʢʪʝʥ ʪײʨʘʜʳ ʦʣʘʨʜʳ9-10 ש ʤʳשʳ ʞײʤʳʩ ʢʝʟʽʥʜʝ ʙʘʩʪʘʧץʳ ץʘʩʠʝʪʪʝʨʽʥ 

ʞʦסʘʣʪʘʜʳ, ʘʣ 3-4 ʤʳש ʙᴇʣʽʢʪʽץ שʳʟʤʝʪ ʝʪʫ ʤʝʨʟʽʤʽ ʞʘʣʧʳ ʘʚʪʦʤʦʙʠʣʴʛʝ ץʘʨʘסʘʥʜʘ ʘʟ ʞᴅʥʝ 

ʝʨʝʢʰʝ ʥʘʟʘʨ ʘʫʜʘʨʘʪʳʥ ʦʙʲʝʢʪʽʣʝʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɿʝʨʪʪʝʫ ʤʘʪʝʨʠʘʣʜʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʨʽ 

ɸʚʪʦʤʦʙʠʣʴ ʤʝʭʘʥʠʟʤʜʝʨʜʽש ʩʝʥʽʤʜʽʣʽʛʽ ʤᴅʩʝʣʝʩʽ ʢʝʟ-ʢʝʣʛʝʥ ʩʘʣʘʜʘ ʙʽʨʽʥʰʽ ʦʨʳʥʜʘ ʪײʨ, 

ᴇʡʪʢʝʥʽ ʤʝʭʘʥʠʟʤʜʝʨʜʽ ʤʠʥʠʤʘʣʜʳ ʰʳסʳʥʜʘʨʤʝʥ ʧʘʡʜʘʣʘʥʫ ץʘʞʝʪ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, 

ʤᴅʩʝʣʝʥʽש ʤʘשʳʟʜʳʣʳסʳ-ʞʘʧʧʘʡ ᴇʥʜʽʨʽʩ. ɸʚʪʦʢᴇʣʽʢʪʽש ʩʝʥʽʤʜʽʣʽʛʽ ץʘʩʠʝʪʪʝʨ ʢʝʰʝʥʽʤʝʥ 

ʩʠʧʘʪʪʘʣʘʜʳ (1-ʩʫʨʝʪ). ɸʚʪʦʢᴇʣʽʢ ײץʨʘʣʳ ʢװʨʜʝʣʽ ʞװʡʝʥʽש ʦʙʲʝʢʪʽʩʽ ʨʝʪʽʥʜʝ ʙʝʨʽʣʛʝʥ 

ʬʫʥʢʮʠʷʣʘʨʜʳ ʦʨʳʥʜʘʡʜʳ ʞᴅʥʝ ʦʣʘʨʜʳ ʵʣʝʤʝʥʪʪʝʨʛʝ ʙᴇʣʫʛʝ ʙʦʣʘʜʳ, ʦʣʘʨʜʳש ᴅʨץʘʡʩʳʩʳ 

ʙʝʣʛʽʣʽ ʙʽʨ ʬʫʥʢʮʠʷʣʘʨʜʳ ʦʨʳʥʜʘʡʜʳ ʞᴅʥʝ ʙʘʩץʘ ʵʣʝʤʝʥʪʪʝʨʤʝʥ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʝʜʽ. 
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1- ʩʫʨʝʪ-ɸʚʪʦʤʦʙʠʣʴʜʽש ʩʝʥʽʤʜʽʣʽʛʽ ʪʫʨʘʣʳ ʪװʩʽʥʽʢ ʤʘʪʨʠʮʘʩʳ 

 

ɸʚʪʦʢᴇʣʽʢ ײץʨʘʣʜʘʨʳʥʳש ʵʣʝʤʝʥʪʪʝʨʽ ᴅʨʪװʨʣʽ ʰʳסʳʩ ʧʘʨʘʤʝʪʨʣʝʨʽʥʝ ʠʝ, ʦʣʘʨʜʳ 

ʩʝʥʽʤʜʽʣʽʢ ʪײʨסʳʩʳʥʘʥ װʰ ʪʦʧץʘ ʙᴇʣʫʛʝ ʙʦʣʘʜʳ: 

X1-ʧʘʨʘʤʝʪʨʣʝʨʽ, ʦʣʘʨʜʳש ᴇʟʛʝʨʫʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש ʙʝʣʛʽʣʝʥʛʝʥ ʜʝשʛʝʡʣʝʨʽʥʝʥ ʰʳסʳʧ, 

ʵʣʝʤʝʥʪ ʧʝʥ ʞװʡʝʥʽש ʞײʤʳʩ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ ʞʦסʘʣʪʫסʘ ᴅʢʝʣʝʜʽ; 

X2-ʵʣʝʤʝʥʪʪʽש ʽʩʪʝʥ ʰʳסʫʳʥ ʙʘסʘʣʘʫ ץʠʳʥ ʙʦʣʘʪʳʥ ʙװʢʽʣ ʞװʡʝʥʽש ʰʳסʳʩ 

ʧʘʨʘʤʝʪʨʣʝʨʽʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ץʘʪʳʩʘʪʳʥ ʧʘʨʘʤʝʪʨʣʝʨ; 

X3-ʞװʡʝʥʽש ʩʳʨʪץʳ ʞײʤʳʩ ʞʘסʜʘʡʣʘʨʳʥʳש ᴇʟʛʝʨʫʽʥʝ ץײʩʘʩ ʙʘʩץʘ ʵʣʝʤʝʥʪʪʝʨʜʽש 

ʞײʤʳʩʳʥʘ ᴅʩʝʨ ʝʪʝʪʽʥ ʧʘʨʘʤʝʪʨʣʝʨ. 

ʐʳסʫ ʧʘʨʘʤʝʪʨʣʝʨʽʥʽש ʳץʪʠʤʘʣ ʪװʨʣʝʨʽʥ ʪʘʣʜʘʫ װʰʽʥ ʝʢʽ ʵʣʝʤʝʥʪʪʝʥ ʪײʨʘʪʳʥ 

ʘʚʪʦʤʦʙʠʣʴ ץʦʟסʘʣʪץʳʰʳʥʳש ʞװʡʝʩʽʥ ײץʨʳʣʳʤʜʳץ ʩʭʝʤʘʤʝʥ ײʩʳʥʫסʘ ʙʦʣʘʜʳ (2-ʩʫʨʝʪ) 

 :ʘʡʜʘץ

X1-ʙײʣ ץʫʘʪ ʞװʡʝʩʽʥʝ ʘʨʥʘʣסʘʥ ʞʘʥʘʨʤʘʡ ʘסʳʥʳʥʳש ᴇʪʢʽʟʫ ץʘʙʽʣʝʪʽ (ʝʛʝʨ ʘסʳʥ 

ʙʽʪʝʣʽʧ,ʞʘʥʘʨʤʘʡ ʢʽʨʤʝʩʝ, ʦʥʜʘ ץʫʘʪ ʞװʡʝʩʽ ̔ ʩʪʝʥ h ʳסʘʜʳ ʞᴅʥʝ ץʦʟסʘʣʪץʳʰʪʳש ̔ ʩʪʝʥ h ʳסʫʳ), 

X2-ʙײʣ ʞʘʥʘʨʤʘʡ ʘסʳʥʳʥʳש ʪʦʟʫʳ (ʘʚʪʦʤʦʙʠʣʴʜʽש ʞʘʥʘʨʤʘʡ ʪʠʽʤʜʽʣʽʛʽ ʥʘʰʘʨʣʘʡʜʳ), 

X3-ʙʘʡ ץʦʩʧʘʩʳ ץʦʟסʘʣʪץʳʰʪʳץ שʳʟʳʧ ʢʝʪʫʽʥʝ ᴅʢʝʣʝʜʽ ʞᴅʥʝ ʩʘʣץʳʥʜʘʪʫ ʞװʡʝʩʽʥʽש 

ʞײʤʳʩʳʥ ץʠʳʥʜʘʪʘʜʳ [2]. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʩʘʣץʳʥʜʘʪʫ ʞװʡʝʩʽʥʽץ שʘʥʘסʘʪʪʘʥʘʨʣʳץʩʳʟ ʞײʤʳʩʳ ץʦʟסʘʣʪץʳʰʪʳש 

̄ ʣײʧʘʡʜʘ ʙʦʣʫʳʥʘ ᴅʢʝʣʝʜʽ-ʙ שʳʥʜʘʨʳʥʳסʡʝʩʽʥʜʝ ʙʫ ʪʳװʫʘʪ ʞץ ʳʟʳʧ ʢʝʪʫʽʥʝ ʞᴅʥʝץ 2 ɻ ʣʝʤʝʥʪ 

 ʣײʳʰʪʳ ʞʳʣʳʪʫʜʳ ʢʝʰʽʢʪʽʨʝʜʽ, ʙץʘʣʪסʦʟץ ʤʳʩʳײʥʘʰʘʨ ʞ שʰʽʥ X3, ʪʝʨʤʦʩʪʘʪʪʳװ

ʘʚʪʦʤʦʙʠʣʴʜʽש ʞʘʥʘʨʤʘʡ װʥʝʤʜʝʫʽʥʽש ʪᴇʤʝʥʜʝʫʽʥʝ ᴅʢʝʣʝʜʽ-ʙײʣ X2, ʙʝʣʜʽʢʪʽװ שʟʽʣʫʽ ʩʘʣץʳʥʜʘʪʫ 

ʞװʡʝʩʽʥʽש ʽʩʪʝʥ ʰʳסʫʳʥʘ ʞᴅʥʝ ʘʚʪʦʤʦʙʠʣʴʜʽש ʽʩʪʝʥ ʰʳסʫʳʥʘ ᴅʢʝʣʝʜʽ-ʙײʣ ʵʣʝʤʝʥʪ װʰʽʥ X1 

ˉ2. 

ʅʘץʪʳ ʢװʨʜʝʣʽ ʞװʡʝʣʝʨʜʝ ɻ ʣʝʤʝʥʪʪʝʨʜʝ h ʳסʳʩ ʧʘʨʘʤʝʪʨʣʝʨʽʥʽש ʙʘʨʣʳװ ץ  hʪװʨʽ ʥʝʤʝʩʝ 

ʦʜʘʥ ʘʟ ʙʦʣʫʳ ʤװʤʢʽʥ (ʙʽʨ ʥʝʤʝʩʝ ʝʢʽ). ɹײʣ ʢᴇʙʽʥʝʩʝ ʞװʡʝʥʽש ʵʣʝʤʝʥʪʪʝʨʛʝ ʙᴇʣʽʥʫ ʜᴅʨʝʞʝʩʽʥʝ 

ʙʘʡʣʘʥʳʩʪʳ. פʘʨʘʩʪʳʨʳʣסʘʥ ʤʳʩʘʣʜʘ ץʫʘʪ ʞװʡʝʩʽ ʤʝʥ ʩʘʣץʳʥʜʘʪʫ ʞװʡʝʩʽʥʽש ᴇʟʽ ʢװʨʜʝʣʽ 

ʞװʡʝʣʝʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

 

 

2- ʩʫʨʝʪ - ɸʚʪʦʤʦʙʠʣʴ ץʦʟסʘʣʪץʳʰʪʳש h ʳסʳʩ ʧʘʨʘʤʝʪʨʣʝʨʽ ʪװʨʣʝʨʽʥʽײץ שʨʳʣʳʤʜʳץ 

ʜʠʘʛʨʘʤʤʘʩʳ 

 

ɸʚʪʦʢᴇʣʽʢ ײץʨʘʣʳʥʳש ʢװʨʜʝʣʽ ʞװʡʝʩʽʥʽש ʩʝʥʽʤʜʽʣʽʛʽʥ ʪʘʣʜʘʫ ʢʝʟʽʥʜʝ ʦʥʳש 

ʵʣʝʤʝʥʪʪʝʨʽʥ ʪʦʧʪʘʨסʘ ʙᴇʣʫ ʢʝʨʝʢ: 

- ʽʩʪʝʥ ʰʳסʫʳ ʘʚʪʦʤʦʙʠʣʴʜʽש ʞײʤʳʩʳʥʘ ʽʩ ʞװʟʽʥʜʝ ᴅʩʝʨ ʝʪʧʝʡʪʽʥ ʵʣʝʤʝʥʪʪʝʨ (ʽʰʢʽ 
 ʫʳ ᴅʜʝʪʪʝסʽʩʪʝʥ ʰʳ שʥʜʘʡ ʵʣʝʤʝʥʪʪʝʨʜʽײʢʦʨʨʦʟʠʷʩʳ). ʄ שʘʥʘʪʪʳפ ,ʳʤʜʘʥʫʳץʟʘ שʘʧʪʘʤʘʥʳץ

ʞװʡʝʜʝʥ ʦץʰʘʫʣʘʥסʘʥ ʪװʨʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ; 

 ʟʽʥʜʝװʤʳʩ ʢʝʟʽʥʜʝ ᴇʥʽʤʜʽʣʽʛʽ ʽʩ ʞײʳʪ ʽʰʽʥʜʝ ʥʝʤʝʩʝ ʞץʘʥ ʫʘסʘʨʘʩʪʳʨʳʣʳʧ ʦʪʳʨץ -
ᴇʟʛʝʨʤʝʡʪʽʥ ʵʣʝʤʝʥʪʪʝʨ (ʝʛʽʥ ʞʠʥʘʫסʘ ʘʨʥʘʣסʘʥ ʘʚʪʦʤʦʙʠʣʴ װʰʽʥ ʙʝʨʽʣʽʩ ץʦʨʘʙʳʥʳש ʢװʡʽʥʽש 

ᴇʟʛʝʨʫʽʥ ʝʩʢʝʨʫ ʤʘסʳʥʘʩʳ ʞʦץ); 
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- ʞײʤʳʩץʘ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ ʘʡʪʘʨʣʳץʪʘʡ ʫʘץʳʪʪʳ ץʘʞʝʪ ʝʪʧʝʡʪʽʥ ʞᴅʥʝ 
ʽʩ ʞװʟʽʥʜʝ ʘʚʪʦʤʦʙʠʣʴ ʪʠʽʤʜʽʣʽʛʽʥʽש ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʪᴇʤʝʥʜʝʪʧʝʡʪʽʥ ʵʣʝʤʝʥʪʪʝʨ (ʞʝʣʜʝʪʢʽʰ 

ʙʝʣʜʽʛʽʥʽש ʢʝʨʽʣʫʽ); 

- ̔ ʩʪʝʥ h ʳסʫʳ ʘʚʪʦʤʦʙʠʣʴʜʽש ̔ ʩʪʝʥ h ʳסʫʳʥʘ ᴅʢʝʣʝʪʽʥ ʞᴅʥʝ ʦʥʳש ʩʝʥʽʤʜʽʣʽʛʽʥ ʨʝʪʪʝʡʪʽʥ 

ʵʣʝʤʝʥʪʪʝʨ. 

ʂװʨʜʝʣʽ ʞװʡʝʥʽש ʩʝʥʽʤʜʽʣʽʛʽʥʝ ᴅʩʝʨ ʝʪʫ ʩʠʧʘʪʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʦʥʳש ʵʣʝʤʝʥʪʪʝʨʽʥ 

ʪʽʟʙʝʢʪʝʡ ʥʝʤʝʩʝ ʧʘʨʘʣʣʝʣʴ ץʦʩʫסʘ ʙʦʣʘʜʳ (ʛʠʨʣʷʥʜʪʘסʳ ʰʘʤʜʘʨʜʳ ץʦʩʫסʘ ץײʩʘʩ). ɹײʣ 

ʞʘסʜʘʡʜʘ ʞװʡʝʥʽש ʥʘץʪʳ ײץʨʳʣʳʤʜʳץ ʩʭʝʤʘʩʳ ײץʨʳʣʳʤʜʳץ ʘץʘʫʣʳץ ʩʭʝʤʘʩʳʤʝʥ ײʩʳʥʳʣʫʳ 

ʢʝʨʝʢ. ɹʽʟ ʢʝʣʝʩʽ ʵʣʝʤʝʥʪʪʝʨʜʝʥ ʪײʨʘʪʳʥ ʤʦʡʳʥʪʽʨʝʢ ʞʠʥʘסʳʥʳײץ שʨʳʣʳʤʜʳץ ʩʭʝʤʘʩʳʥ 

ʟʝʨʪʪʝʡʤʽʟ: 1 ï ɹʽʣʽʢ, 2 ï ʤʦʡʳʥʪʽʨʝʢ, 3 ï ʤʦʡʳʥʪʽʨʝʢ ʢʦʨʧʫʩʳ, 4 ï ʤʦʡʳʥʪʽʨʝʢ ץʘץʧʘסʳʥ ʙʝʢʽʪʫ 

ʙײʨʘʥʜʘʣʘʨʳ (4 ʜʘʥʘ), 5 ï ʤʦʡʳʥʪʽʨʝʢ ץʘץʧʘסʳ. ɽʛʝʨ ʵʣʝʤʝʥʪʪʽש ʽʩʪʝʥ ʰʳסʫʳ ʞװʡʝʥʽש ʽʩʪʝʥ 

ʰʳסʫʳʥʘ ᴅʢʝʣʩʝ, ʦʥʜʘ ʵʣʝʤʝʥʪ ʪʽʟʙʝʢʪʝʡ ץʦʩʳʣʘʜʳ ʜʝʧ ʩʘʥʘʫסʘ ʙʦʣʘʜʳ. ɽʛʝʨ ʵʣʝʤʝʥʪ ʽʩʪʝʥ 

ʰʳץץʘʥ ʢʝʟʜʝ ʞװʡʝ ʞײʤʳʩʳʥ ʞʘʣסʘʩʪʳʨʩʘ, ʦʥʜʘ ɻ ʣʝʤʝʥʪ ʧʘʨʘʣʣʝʣʴ ץʦʩʳʣʘʜʳ. ʆʩʳסʘʥ ʩᴅʡʢʝʩ 

ʤʦʡʳʥʪʽʨʝʢ ʞʠʥʘסʳʥʳײץ שʨʳʣʳʤʜʳץ ʩʭʝʤʘʩʳ 3 ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ [3,4]. 

ʊʽʟʙʝʢʪʝʡ ʝʥʛʽʟʽʣʛʝʥ ɻ ʣʝʤʝʥʪʪʝʨʜʝʥ ʪײʨʘʪʳʥ ʢװʨʜʝʣʽ ʞװʡʝʥʽש ʩʝʥʽʤʜʽʣʽʛʽ ɻ ʣʝʤʝʥʪʪʝʨʜʽש 

ʞײʤʳʩ ʽʩʪʝʫ ʳץʪʠʤʘʣʜʳסʳʥʳש ʢᴇʙʝʡʪʽʥʜʽʩʽʤʝʥ ʘʥʳץʪʘʣʘʜʳ: 

RO = R1 Ö R2 Ö R3 Ö Ö Ö Rn =Ô Ri . (1) 
i =1 

ʌʦʨʤʫʣʘʜʘʥ ʢװʨʜʝʣʽ ʤʘʰʠʥʘ ʞʦסʘʨʳ ʩʝʥʽʤʜʽʣʽʢ ʵʣʝʤʝʥʪʪʝʨʽʥʝʥ ʪײʨʩʘ ʜʘ, ʦʥʳש 

 ʙʦʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʞʘʣʧʳ שʘʥ ʢᴇʧʪʝʛʝʥ ʵʣʝʤʝʥʪʪʝʨʜʽסʘʥסʨʳʣʳʤʳʥʜʘ ʪʽʟʙʝʢʪʝʡ ʞʘʣײץ

ʩʝʥʽʤʜʽʣʽʛʽ ʪᴇʤʝʥ ʝʢʝʥʽʥ ʢᴇʨʫʛʝ ʙʦʣʘʜʳ. 

ʄʳʩʘʣʳ, ʞװʡʝ ʙʽʨʜʝʡ ʩʝʥʽʤʜʽʣʽʛʽ ʙʘʨ 50 ʞᴅʥʝ ʵʣʝʤʝʥʪʪʝʨʜʝʥ ʪײʨʘʜʳ: Ri = 0,99 , ʦʥʜʘ 

R = 0,9950 = 0,55 . 
 

 

 

3- ʩʫʨʝʪ- ʄʦʡʳʥʪʽʨʝʢ ʞʠʥʘסʳʥʳש ʵʣʝʤʝʥʪʪʽ ʧʘʨʘʣʣʝʣʴ ץʦʩʘʪʳʥ ʞװʡʝ ʞײʤʳʩ ̔ ʩʪʝʛʝʥ 

ʞʘסʜʘʡʜʘ ײץʨʳʣʳʤʜʳץ ʩʭʝʤʘʩʳ 

 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 

ʄʦʡʳʥʪʽʨʝʢ ʪװʡʽʥʽʥʽײץ שʨʳʣʳʤʜʳץ ʩʭʝʤʘʩʳʥ ʪʘʣʜʘʫ ʵʣʝʤʝʥʪʪʝʨʜʽ ʜᴅʡʝʢʪʽ ʪװʨʜʝ ץʦʩʫ 

ʢʝʟʽʥʜʝ ʦʣʘʨʜʳײ שʣסʘʶʳ ʢװʨʜʝʣʽ ʞװʡʝʥʽש ʩʝʥʽʤʜʽʣʽʛʽʥʽש ʪᴇʤʝʥʜʝʫʽʥʝ ᴅʢʝʣʝʪʽʥʽʥ ʢᴇʨʩʝʪʪʽ. 

ʅʘץʪʳ ʵʣʝʤʝʥʪʪʝʨ װʰʽʥ ʩʝʥʽʤʜʽʣʽʢ ʦʣʘʨʜʳש ʞײʤʳʩʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ᴇʟʛʝʨʤʝʣʽ ʰʘʤʘ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʦʥʳ r  ʘʪʘʨʳʥʘʥץ ʳʤʝʥ ʢᴇʨʩʝʪʫʛʝ ʙʦʣʘʜʳ. 4 ʩʫʨʝʪʪʝשʪʘʨʘʣʫ ʟʘ שʪʳץʪʠʤʘʣʜʳץ

ʝʥʛʽʟʽʣʛʝʥ װʰ ʵʣʝʤʝʥʪʪʽש ʳץʪʠʤʘʣʜʳץʪʳ ʙᴇʣʫ ʟʘשʜʘʨʳʥʳש ʛʨʘʬʠʢʪʝʨʽʥ ʢᴇʨʩʝʪʝʜʽ. 
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4- ʩʫʨʝʪ- פʘʪʘʨʳʥʘʥ ʝʥʛʽʟʽʣʛʝʥ װ  hɻ ʣʝʤʝʥʪ װʰʽʥ ʳץʪʠʤʘʣʜʳץʪʳש ʪʘʨʘʣʫ ʟʘשʜʘʨʳʥʳש 

ʛʨʘʬʠʢʪʝʨʽ 

 

ʂʝʩʪʝʜʝʥ ʰʳסʘʪʳʥʳ, t1 ʞײʤʳʩ ʽʩʪʝʛʝʥ ʢʝʟʜʝ ʙʽʨʽʥʰʽ ʵʣʝʤʝʥʪ ʽʩʪʝʥ ʰʳסʫʜʳש ʝװ שʣʢʝʥ 
t 

ʳץʪʠʤʘʣʜʳסʳʥʘ F1(t) = ñ f (t)dt ʠʝ ʙʦʣʘʜʳ, ʘʣʘʡʜʘ ʞײʤʳʩ ʢᴇʣʝʤʽʥʝ ʜʝʡʽʥ ײʣסʘʡסʘʥ ʢʝʟʜʝ 
0 

ʝʢʽʥʰʽ ʵʣʝʤʝʥʪʪʽש ʽʩʪʝʥ ʰʳסʫ ʳץʪʠʤʘʣʜʳסʳ ʝʜᴅʫʽʨ ʘʨʪʫʳ ʤװʤʢʽʥ. ɾײʤʳʩʪʳץ שʘʨʘʩʪʳʨʳʣסʘʥ 

ʤᴅʥʜʝʨʽʥʜʝʛʽ װʰʽʥʰʽ ʵʣʝʤʝʥʪ ʽʩ ʞװʟʽʥʜʝ ʩᴅʪʩʽʟ ʙʦʣʳʧ ץʘʣʘʜʳ. ʆʩʳʣʘʡʰʘ, ʪʽʟʙʝʢʪʝʣʛʝʥ 

ʵʣʝʤʝʥʪʪʝʨʜʝʥ ʪײʨʘʪʳʥ ʞװʡʝʥʽש ʩʝʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ װʰʽʥ ʝש ʘʣʜʳʤʝʥ "ᴅʣʩʽʟ" ʵʣʝʤʝʥʪʪʝʨʜʽש 

ʩʝʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʢʝʨʝʢ. ɾװʡʝʥʽש ʙʘʨʣʳץ ʵʣʝʤʝʥʪʪʝʨʽʥʽש ʦʨʪʘʰʘ ʨʝʩʫʨʩʳʥ ʙʽʨʜʝʡ ײʣסʘʡʪʫ 

ʤװʤʢʽʥ ʝʤʝʩ. 
ʕʣʝʤʝʥʪʪʝʨʜʽ ʧʘʨʘʣʣʝʣʴ ץʦʩץʘʥʜʘ (ʩʫʨʝʪ.5) ʢװʨʜʝʣʽ ʞװʡʝ ʙʘʨʣʳץ ʵʣʝʤʝʥʪʪʝʨ ʽʩʪʝʥ 

ʰʳץץʘʥ ʢʝʟʜʝ m סʘʥʘ ̔ ʩʪʝʥ h ʳסʘʜʳ, ʙײʣ ʦץʠסʘʥʳש r  . ʳ FO = F1 Ö F2 Ö Ö Ö Fmסʪʠʤʘʣʜʳץ

ʂװʨʜʝʣʽ ʞװʡʝʥʽש ʩʝʥʽʤʜʽʣʽʛʽ ᴇʨʥʝʢ ʘʨץʳʣʳ ʘʥʳץʪʘʣʘʜʳ : 
 

 

RO = 1 - ÔFi , ʠʣʠ 
i =1 

 

 

RO = 1 - Ô(1 - Ri ) . (2) 
i =1 

 

ʄʳʩʘʣʳ, װ  hʵʣʝʤʝʥʪʪʝʥ ʪײʨʘʪʳʥ ʞװʡʝ װʰʽʥ 0,9 ʩʝʥʽʤʜʽʣʽʢʧʝʥ ʞʘʣʧʳ ʩʝʥʽʤʜʽʣʽʢ 

R = 1 - (1 - 0,9)3 = 0,999 ʆʩʳʣʘʡʰʘ, ʧʘʨʘʣʣʝʣʴ ץʦʩʳʣסʘʥ ʵʣʝʤʝʥʪʪʝʨ ʩʘʥʳʥʳש ʘʨʪʫʳ 

ʢװʨʜʝʣʽ ʞװʡʝʥʽש ʩʝʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʜʳ. 
 

 

 

 

 

 

 

 

5- ʩʫʨʝʪ-ʕʣʝʤʝʥʪʪʝʨʜʽ ʧʘʨʘʣʣʝʣʴ ץʦʩץʘʥʜʘ ʳץʪʠʤʘʣʜʳץʪʳש ʪʘʨʘʣʫ ʟʘשʜʘʨʳʥʳש ʛʨʘʬʠʢʪʝʨʽ 

ɾװʡʝʜʝ ʬʫʥʢʮʠʦʥʘʣʜʳ ץʘʞʝʪ ʝʤʝʩ ץʦʩʳʤʰʘ ʵʣʝʤʝʥʪʪʝʨʜʽש ʙʦʣʫʳʥ ʙʦʣʞʘʡʪʳʥ 

 ʩʝʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ שʳʣʳ ʘʚʪʦʤʦʙʠʣʴʜʽץʪʳ ʢᴇʟʜʝʡʪʽʥ ʨʝʟʝʨʚʪʝʫ ʘʨץʰʳʣʳץʘʨʪʳ ץʨʳʣʳʤʜʳײץ

ᴅʜʽʩʽʤʝʥ ʢװʨʜʝʣʽ ʞװʡʝʥʽש ʩʝʥʽʤʜʽʣʽʛʽʥ ʪʘʣʜʘʡʤʳʟ (ʘʚʪʦʤʦʙʠʣʴʜʝ ʝʢʝʫʽʥʽש ʬʫʥʢʮʠʦʥʘʣʜʳץ 

ʞʝʪʢʽʣʽʢʪʽʣʽʛʽ ʢʝʟʽʥʜʝ ʪᴇʨʪ ʜʦסשʘʣʘץʪʳ ʪʝʞʝʛʽʰ ʤʝʭʘʥʠʟʤʜʝʨʽʥʽש ʙʦʣʫʳ). 

ʂװʨʜʝʣʽ ʞװʡʝʥʽש ʞʝʢʝʣʝʛʝʥ ʵʣʝʤʝʥʪʪʝʨʽʥ ʨʝʟʝʨʚʪʝʫʜʽ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʵʣʝʤʝʥʪʪʽʢ 

ʨʝʟʝʨʚʪʝʫ ʢʝʟʽʥʜʝ ʢװʨʜʝʣʽ ʞװʡʝʥʽש ʩʝʥʽʤʜʽʣʽʛʽ ʬʦʨʤʫʣʘ ʙʦʡʳʥʰʘ ʘʥʳץʪʘʣʘʜʳ: 
n  è m ø 

RO = Ôé1 - Ô(1 - Rij  )ù (3) 
i =1 ê j =1 ú 

ʄʳʩʘʣʳ: Rij  = 0,9 n = 4 , m = 3 ɻ ʣʝʤʝʥʪʪʽʢ ʨʝʟʝʨʚʪʝʫ ʢʝʟʽʥʜʝ ʢװʨʜʝʣʽ ʞװʡʝʥʽש 

ʩʝʥʽʤʜʽʣʽʛʽ ʞʘʩʘʡʜʳ: 

m m 
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R = (1 - 0,13)4 = 0,996 

ʷסʥʠ, ʞװʡʝʥʽש ʽʩʪʝʥ ʰʳסʫʳʥ 1000-ʥʘʥ 4 ʞʘסʜʘʡʜʘ ʢװʪʫʛʝ ʙʦʣʘʜʳ. 

 

ɾʘʣʧʳ ʨʝʟʝʨʚʪʝʫ ʢʝʟʽʥʜʝ ʢװʨʜʝʣʽ ʞװʡʝʥʽש ʘץʘʫʣʳסʳ ʢװʨʜʝʣʽ ʞװʡʝʥʽש ʵʣʝʤʝʥʪʽ ʦʥʳ 

ʘʫʳʩʪʳʨʫ h ʘʨʪʳʤʝʥ ̔ ʩʪʝʥ h ʳץץʘʥ ʞʘסʜʘʡʜʘ ɻ ʣʝʤʝʥʪʪʝʨʜʽש ʙװʢʽʣ ʪʽʟʙʝʛʽʥ ʨʝʟʝʨʚʪʝʫʤʝʥ ʙʽʨʜʝʡ 

ʨʝʟʝʨʚʪʽʢ ʞװʡʝ ʬʦʨʤʫʣʘ ʙʦʡʳʥʰʘ ʘʥʳץʪʘʣʘʜʳ: 
m å n õ 

RO = 1 - Ôæ1- ÔRij  ö 

 

(4) 

j =1 ç i =1 ÷ 

ʉʦʣ ʤʳʩʘʣ װʰʽʥ Rij  = 0,9 n = 4 , m = 3 ʞʘʣʧʳ ʨʝʟʝʨʚʪʝʫ ʢʝʟʽʥʜʝ ʞװʡʝʥʽש ʩʝʥʽʤʜʽʣʽʛ 

ʞʘʩʘʡʜʳ: 

R = 1 - (1 - 0,94 )3 = 0,958 

ʷסʥʠ, ʞװʡʝʥʽש ʽʩʪʝʥ ʰʳסʫʳʥ 1000-ʥʘʥ 42 ʞʘסʜʘʡʜʘ ʢװʪʫʛʝ ʙʦʣʘʜʳ. 

 .ʦʨʳʪʳʥʜʳפ

ʆʩʳʣʘʡʰʘ, ʢװʨʜʝʣʽ ʞװʡʝʥʽש ʩʝʥʽʤʜʽʣʽʛʽʥ ʟʝʨʪʪʝʫ ʞᴅʥʝ ʪʘʣʜʘʫ ʢᴇʨʩʝʪʢʝʥʜʝʡ, 

ʨʝʟʝʨʚʪʝʫ ʘʨץʳʣʳ ʘʚʪʦʤʦʙʠʣʴʜʽש ʩʝʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ᴅʜʽʩʽʤʝʥ ʵʣʝʤʝʥʪʪʽʢ ʨʝʟʝʨʚʪʝʫ ʢװʨʜʝʣʽ 

ʞװʡʝʥʽש ʞʦסʘʨʳ ʩʝʥʽʤʜʽʣʽʛʽʥ ʙʝʨʝʜʽ, ʙʽʨʘץ ʤʝʭʘʥʠʢʘʣʳײץ ץʨʳʣסʳʣʘʨ װʰʽʥ ʙײʣ ʨʝʟʝʨʚʪʝʫ ᴅʜʽʩʽʥ 

ʝʥʛʽʟʫ ʽʩ ʞװʟʽʥʜʝ ʤװʤʢʽʥ ʝʤʝʩ (ʨʝʟʝʨʚʪʽʢ ʵʣʝʤʝʥʪʪʝʨʜʽ ץʦʩʫ װʰʽʥ ʘʨʥʘʡʳ ײץʨʳʣסʳʣʘʨ ץʘʞʝʪ 

ʙʦʣʘʜʳ, ʷסʥʠ.ʞʘשʘ ʵʣʝʤʝʥʪʪʝʨ ʞᴅʥʝ ʞװʡʝ ʙʘʩץʘʰʘ ʙʦʣʘʜʳ). 

ʄʝʭʘʥʠʢʘʣʳײץ ץʨʳʣסʳʣʘʨסʘ ʘʨʥʘʣסʘʥ ʞʘʣʧʳ ʨʝʟʝʨʚʪʝʫ ʥʝײסʨʣʳʤ ץʦʣʘʡʣʳ 

(ʘʚʪʦʤʦʙʠʣʴ ʜʠʟʘʡʥʳ ʢᴇʧ ʪʽʟʙʝʢʪʽ ʊʝʞʝʛʽʰ ʞװʡʝʩʽʥ ץʦʣʜʘʥʘʜʳ), ʙʽʨʘץ ʙײʣ ʞʘסʜʘʡʜʘ ʨʝʟʝʨʚʪʝʫ 

ʢװʨʜʝʣʽ ʞװʡʝʥʽש ʪʽʟʙʝʛʽʥʜʝʛʽ ʵʣʝʤʝʥʪʪʝʨ ʩʘʥʳʥʳש ᴇʩʫʽʤʝʥ ʙʽʨʛʝ ʞװʨʝʜʽ. ɾװʡʝʜʝʛʽ ʵʣʝʤʝʥʪʪʝʨ 

ʩʘʥʳʥʳש ᴇʩʫʽ ʦʥʳש ʩʝʥʽʤʜʽʣʽʛʽʥʽש ʪᴇʤʝʥʜʝʫʽʥʝ ᴅʢʝʣʝʜʽ, ʘʣ ʵʣʝʤʝʥʪʪʝʨ ʩʘʥʳ ʤʝʥ ʨʝʟʝʨʚʪʽʢ 

ʪʽʟʙʝʢʪʝʨ ʩʘʥʳʥʳש ʙʝʣʛʽʣʽ ʙʽʨ ʘʨʘץʘʪʳʥʘʩʳʥʜʘ ʞװʡʝʥʽש ʩʝʥʽʤʜʽʣʽʛʽ ʘʨʪʳʧ ץʘʥʘ ץʦʡʤʘʡ, ʘʟʘʶʳ 

ʤװʤʢʽʥ. 

ɸʚʪʦʢᴇʣʽʢʪʽש ʩʝʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ װʰʽʥ ʦʣʘʨ ʢᴇʙʽʥʝʩʝ ʘʚʪʦʤʦʙʠʣʴʜʝʨʜʽש ʢװʨʜʝʣʽ 

ʞװʡʝʩʽʥʽש ʩʝʥʽʤʜʽʣʽʛʽʥ ʪʘʣʜʘʫ ʢʝʟʽʥʜʝ ʳץʪʠʤʘʣʜʳʣʳץʪʳ ʙᴇʣʫ ʪʝʦʨʠʷʩʳʥʳש ʟʘשʜʘʨʳʥ ץʦʣʜʘʥʫ 

ʥʝʛʽʟʽʥʜʝ ʙᴇʣʰʝʢʪʝʨʜʽש ʙʝʨʽʢʪʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʥʝʤʝʩʝ ʦʣʘʨʜʳש ʪʦʟʫסʘ ʪᴇʟʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ 

ʞװʛʽʥʝʜʽ. 
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ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʝʦʨʝʪʠʢʦ-ʧʨʠʢʣʘʜʥʳʝ ʘʩʧʝʢʪʳ 

ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʮʠʬʨʦʚʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ 

ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ (ʊʃʉ). ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʘʥʘʣʠʟʫ ʩʦʚʨʝʤʝʥʥʳʭ 

ʮʠʬʨʦʚʳʭ ʨʝʰʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ, 

ʙʣʦʢʯʝʡʥ ʠ ʮʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʙʦʩʥʦʚʘʥʠʝ ʨʦʣʠ 

ʮʠʬʨʦʚʠʟʘʮʠʠ ʚ ʧʦʚʳʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ. ʄʝʪʦʜʦʣʦʛʠʷ ʦʩʥʦʚʘʥʘ ʥʘ ʩʠʩʪʝʤʥʦʤ ʘʥʘʣʠʟʝ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ 

ʧʦʜʭʦʜʝ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʪ, ʧʦʚʳʰʝʥʠʶ ʧʨʦʟʨʘʯʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʮʝʧʦʯʝʢ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʮʠʬʨʦʚʠʟʘʮʠʷ, 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʣʦʛʠʩʪʠʢʘ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, IoT, ʙʣʦʢʯʝʡʥ. 

 

ɺʚʝʜʝʥʠʝ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʩʪʨʝʤʠʪʝʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʪʨʘʥʩʬʦʨʤʘʮʠʦʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʫʶ 

ʦʪʨʘʩʣʴ ʚʦ ʚʩʝʤ ʤʠʨʝ. ɺ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ, ʨʦʩʪʘ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ ʠ ʫʚʝʣʠʯʝʥʠʷ 

ʦʙʲʝʤʦʚ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʧʦʪʦʢʘʤʠ ʠ 

ʣʦʛʠʩʪʠʯʝʩʢʠʤʠ ʮʝʧʦʯʢʘʤʠ ʩʪʘʥʦʚʷʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʛʠʙʢʠʤʠ ʠ ɻ ʬʬʝʢʪʠʚʥʳʤʠ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʚʳʟʦʚʳ, ʪʘʢʠʝ ʢʘʢ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʢʨʘʱʝʥʠʷ ʠʟʜʝʨʞʝʢ, ʧʦʚʳʰʝʥʠʷ ʩʢʦʨʦʩʪʠ ʜʦʩʪʘʚʢʠ, 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʟʨʘʯʥʦʩʪʠ ʦʧʝʨʘʮʠʡ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʪʨʝʙʫʶʪ 

ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʮʠʬʨʦʚʳʭ ʨʝʰʝʥʠʷʭ. 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʥʪʝʛʨʘʮʠʶ 

ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚʢʣʶʯʘʷ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ, ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ 

(IoT), ʙʣʦʢʯʝʡʥ ʠ ʮʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ. ʕʪʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ ʦʪʩʣʝʞʠʚʘʪʴ ʧʝʨʝʤʝʱʝʥʠʝ ʛʨʫʟʦʚ, ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʤʘʨʰʨʫʪʳ, ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʧʨʦʩ 

ʠ ʫʧʨʘʚʣʷʪʴ ʨʠʩʢʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʳʰʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ, 

ʩʥʠʞʘʶʪʩʷ ʦʧʝʨʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ʠ ʫʣʫʯʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʆʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʨʠʦʙʨʝʪʘʝʪ ʜʣʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, 

ʢʦʪʦʨʘʷ ʟʘʥʠʤʘʝʪ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʦʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʤʝʞʜʫ ɽʚʨʦʧʦʡ ʠ ɸʟʠʝʡ ʠ 

ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤ ʪʨʘʥʟʠʪʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ. ʈʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ 

ʫʢʨʝʧʣʝʥʠʷ ʧʦʟʠʮʠʡ ʩʪʨʘʥʳ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʘʭ. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ 

ʮʠʬʨʦʚʠʟʘʮʠʷ ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʧʨʦʩʪʦ ʠʥʩʪʨʫʤʝʥʪʦʤ ʤʦʜʝʨʥʠʟʘʮʠʠ, ʘ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ 

ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ. 

ʅʘ ʤʦʡ ʚʟʛʣʷʜ, ʠʤʝʥʥʦ ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʨʝʰʝʥʠʡ ʩʧʦʩʦʙʥʦ ʦʙʝʩʧʝʯʠʪʴ 

ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʢʘʯʦʢ ʚ ʨʘʟʚʠʪʠʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ ʂʘʟʘʭʩʪʘʥʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʨʘʟʚʠʪʠʝ 

ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʧʦʟʚʦʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʮʝʧʦʯʝʢ 

ʧʦʩʪʘʚʦʢ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ ʫʩʣʦʚʠʷʭ ʫʩʠʣʠʚʘʶʱʝʡʩʷ ʢʦʥʢʫʨʝʥʮʠʠ ʤʝʞʜʫ ʪʨʘʥʟʠʪʥʳʤʠ 

ʤʘʨʰʨʫʪʘʤʠ ʠ ʩʪʨʘʥʘʤʠ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʩʠʩʪʝʤʥʦʤ ʘʥʘʣʠʟʝ, ʧʦʟʚʦʣʷʶʱʝʤ 

ʨʘʩʩʤʦʪʨʝʪʴ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʢʘʢ ʢʦʤʧʣʝʢʩ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, 

ʘ ʪʘʢʞʝ ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʧʦʜʭʦʜʝ, ʥʘʧʨʘʚʣʝʥʥʦʤ ʥʘ ʠʟʫʯʝʥʠʝ ʠ ʦʙʦʙʱʝʥʠʝ ʧʝʨʝʜʦʚʦʛʦ 
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ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʧʳʪʘ ʮʠʬʨʦʚʠʟʘʮʠʠ ʣʦʛʠʩʪʠʢʠ. ɺ ʨʘʙʦʪʝ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʪʦʜʳ 

ʘʥʘʣʠʟʘ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʝʡʩʦʚ ʚʥʝʜʨʝʥʠʷ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʬʝʨʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʚʳʷʚʣʝʥʠʝ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠ 

ʧʨʝʠʤʫʱʝʩʪʚ ʮʠʬʨʦʚʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʥʘ ʦʙʦʩʥʦʚʘʥʠʝ ʝʝ 

ʨʦʣʠ ʚ ʧʦʚʳʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʪʨʘʩʣʠ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

 

1. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʮʠʬʨʦʚʠʟʘʮʠʠ ʊʃʉ 

1.1. ʇʦʥʷʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʊʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ (ʊʃʉ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚʢʣʶʯʘʶʱʠʡ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, 

ʩʢʣʘʜʩʢʠʝ ʢʦʤʧʣʝʢʩʳ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʤʝʭʘʥʠʟʤʳ ʫʧʨʘʚʣʝʥʠʷ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʊʃʉ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʛʨʫʟʦʚ ʠ 

ʦʧʪʠʤʠʟʘʮʠʷ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʢʣʶʯʝʚʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʊʃʉ ʩʪʘʥʦʚʠʪʩʷ ʮʠʬʨʦʚʘʷ 

ʠʥʪʝʛʨʘʮʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʙʲʝʜʠʥʠʪʴ ʚʩʝ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ ʚ ʝʜʠʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʦʧʝʨʘʮʠʡ, ʧʦʚʳʰʝʥʠʝ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʠ 

ʩʥʠʞʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʳʭ ʨʠʩʢʦʚ. 
 

ʈʠʩʫʥʦʢ 1. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ (ʠʩʪʦʯʥʠʢ: 

ʨʘʟʨʘʙʦʪʘʥʦ ʯʝʨʝʟ ʀʀ) 

 
1.2. ʈʦʣʴ ʮʠʬʨʦʚʠʟʘʮʠʠ ʚ ʣʦʛʠʩʪʠʢʝ 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʣʦʛʠʩʪʠʢʠ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʟʨʘʯʥʦʩʪʴ ʦʧʝʨʘʮʠʡ ʠ ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʜʦʩʪʘʚʢʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʨʝʰʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʫʣʫʯʰʠʪʴ 

ʢʦʥʪʨʦʣʴ ʟʘ ʜʚʠʞʝʥʠʝʤ ʛʨʫʟʦʚ ʠ ʩʥʠʟʠʪʴ ʚʣʠʷʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʠʬʨʦʚʠʟʘʮʠʷ ̫ ʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ ʠ ʧʦʚʳʰʝʥʠʷ ʠʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

2. ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʊʃʉ 

2.1. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ Big Data 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ (ʀʀ) ʠ ʪʝʭʥʦʣʦʛʠʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ (Big Data) ʘʢʪʠʚʥʦ 

ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʣʦʛʠʩʪʠʢʝ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʧʨʦʩʘ, ʦʧʪʠʤʠʟʘʮʠʠ ʤʘʨʰʨʫʪʦʚ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʨʝʩʫʨʩʘʤʠ. ʀʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʧʨʠʥʠʤʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ. 

ɺʥʝʜʨʝʥʠʝ ʀʀ ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʠʟʜʝʨʞʝʢ ʠ 

ʧʦʚʳʰʝʥʠʶ ʦʙʱʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ. 
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2.2. ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ (IoT) 

ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ (IoT) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʝʪʴ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʜʘʪʯʠʢʦʚ, 

ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʙʦʨ ʠ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ. ɺ ʣʦʛʠʩʪʠʢʝ IoT-ʪʝʭʥʦʣʦʛʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʛʨʫʟʦʚ, ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ ʪʦʚʘʨʦʚ ʠ ʤʦʥʠʪʦʨʠʥʛʘ 

ʫʩʣʦʚʠʡ ʧʝʨʝʚʦʟʢʠ. 

ʆʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʜʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʤʝʶʪ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ 

ʛʨʫʟʦʚ, ʪʘʢʠʭ ʢʘʢ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʧʨʦʜʫʢʮʠʷ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʳ. 

 

2.3. ɹʣʦʢʯʝʡʥ 

ʊʝʭʥʦʣʦʛʠʷ ʙʣʦʢʯʝʡʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʨʦʟʨʘʯʥʦʩʪʠ ʧʨʠ 

ʦʙʤʝʥʝ ʜʘʥʥʳʤʠ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʟʘʱʠʱʝʥʥʳʝ ʩʠʩʪʝʤʳ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, 

ʠʩʢʣʶʯʘʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʜʝʣʢʠ ʠʥʬʦʨʤʘʮʠʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʥʦʩʘʤʝʥʪʦʚ ʠ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʙʣʦʢʯʝʡʥʘ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʢʦʨʝʥʠʶ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʠ ʩʥʠʞʝʥʠʶ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʠʟʜʝʨʞʝʢ. 

 

3. ʕʢʦʥʦʤʠʯʝʩʢʠʝ ɻ ʬʬʝʢʪʳ ʮʠʬʨʦʚʠʟʘʮʠʠ 

3.1. ʉʥʠʞʝʥʠʝ ʟʘʪʨʘʪ 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʮʠʬʨʦʚʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ. ɿʘ ʩʯʝʪ 

ʦʧʪʠʤʠʟʘʮʠʠ ʤʘʨʰʨʫʪʦʚ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ 

ʜʦʩʪʠʛʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʨʘʩʭʦʜʦʚ ʥʘ ʪʦʧʣʠʚʦ, ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ ʠ 

ʩʥʠʞʝʥʠʝ ʧʨʦʩʪʦʝʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʮʠʬʨʦʚʠʟʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʇʦʢʘʟʘʪʝʣʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʦʪ 

ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʊʃʉ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 - ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʊʃʉ 

 

ʇʦʢʘʟʘʪʝʣʴ ɼʦ ʮʠʬʨʦʚʠʟʘʮʠʠ ʇʦʩʣʝ ʮʠʬʨʦʚʠʟʘʮʠʠ ʕʬʬʝʢʪ 

ɿʘʪʨʘʪʳ ʥʘ 

ʪʦʧʣʠʚʦ 
ɺʳʩʦʢʠʝ ʉʥʠʞʝʥʥʳʝ ī15ï25% 

ɺʨʝʤʷ ʜʦʩʪʘʚʢʠ ɼʣʠʪʝʣʴʥʦʝ ʉʦʢʨʘʱʸʥʥʦʝ ī20ï30% 

ʇʨʦʩʪʦʠ 

ʪʨʘʥʩʧʦʨʪʘ 
ʏʘʩʪʳʝ ʄʠʥʠʤʠʟʠʨʦʚʘʥʥʳʝ ī30% 

ʏʝʣʦʚʝʯʝʩʢʠʡ 

ʬʘʢʪʦʨ 

ɺʳʩʦʢʠʡ ʨʠʩʢ 

ʦʰʠʙʦʢ 
ʉʥʠʞʝʥ 

ʇʦʚʳʰʝʥʠʝ 

ʪʦʯʥʦʩʪʠ 

ʇʨʦʟʨʘʯʥʦʩʪʴ 

ʦʧʝʨʘʮʠʡ 
ʆʛʨʘʥʠʯʝʥʥʘʷ ʇʦʣʥʘʷ ʈʦʩʪ ʜʦʚʝʨʠʷ 

 

3.2. ʆʧʪʠʤʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʢʦʨʝʥʠʶ ʦʙʨʘʙʦʪʢʠ ʛʨʫʟʦʚ, 

ʩʥʠʞʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʦʰʠʙʦʢ ʠ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʢʦʦʨʜʠʥʘʮʠʶ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ 

ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʮʝʧʦʯʢʠ. 

ʆʩʦʙʝʥʥʦ ʟʘʤʝʪʥʳʡ ʵʬʬʝʢʪ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʧʦʨʪʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, ʛʜʝ ʮʠʬʨʦʚʳʝ 

ʨʝʰʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʶʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. 
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ʈʠʩʫʥʦʢ 2. ʆʧʪʠʤʠʟʘʮʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʣʦʛʠʩʪʠʢʠ 

 

4. ʎʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ 

4.1. ʄʘʨʢʝʪʧʣʝʡʩʳ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ 

ʂʦʥʮʝʧʮʠʠ Smart Port ʠ Smart Logistics ʦʩʥʦʚʘʥʳ ʥʘ ʚʥʝʜʨʝʥʠʠ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʚ ʫʧʨʘʚʣʝʥʠʝ ʣʦʛʠʩʪʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. çʋʤʥʳʝè ʧʦʨʪʳ ʠʩʧʦʣʴʟʫʶʪ ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ, 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʵʣʝʤʝʥʪʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. 

ɺʥʝʜʨʝʥʠʝ ʪʘʢʠʭ ʨʝʰʝʥʠʡ ʦʪʢʨʳʚʘʝʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʨʪʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʛʨʫʟʦʧʦʪʦʢʦʚ. 

 

4.2. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʝʨʝʚʦʟʦʢ 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʢʣʶʯʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʩʧʠʣʦʪʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʢʣʘʜʦʚ ʠ ʮʠʬʨʦʚʳʭ ʜʠʩʧʝʪʯʝʨʩʢʠʭ ʩʠʩʪʝʤ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʠ ʧʦʚʳʩʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʧʝʨʝʚʦʟʦʢ. 

ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʩʪʘʥʝʪ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʚʩʝʡ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ. ʇʨʠʤʝʥʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 2. ʇʨʠʤʝʥʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ 

 

ʊʝʭʥʦʣʦʛʠʷ ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʆʩʥʦʚʥʦʡ ɻ ʬʬʝʢʪ 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ, 

ʤʘʨʰʨʫʪʠʟʘʮʠʷ 
ʉʥʠʞʝʥʠʝ ʟʘʪʨʘʪ, ʦʧʪʠʤʠʟʘʮʠʷ 

Big Data ɸʥʘʣʠʟ ʜʘʥʥʳʭ 
ʇʦʚʳʰʝʥʠʝ ɻ ʬʬʝʢʪʠʚʥʦʩʪʠ 

ʨʝʰʝʥʠʡ 

IoT ʄʦʥʠʪʦʨʠʥʛ ʛʨʫʟʦʚ ʂʦʥʪʨʦʣʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ɹʣʦʢʯʝʡʥ ɼʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ʇʨʦʟʨʘʯʥʦʩʪʴ ʠ ʟʘʱʠʪʘ ʜʘʥʥʳʭ 

Smart Port ʋʧʨʘʚʣʝʥʠʝ ʧʦʨʪʘʤʠ ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʫʩʢʦʨʝʥʠʝ 

 

5. ʊʫʨʠʩʪʩʢʠʝ ʘʩʧʝʢʪʳ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʊʃʉ 

ɺ ʙʫʜʫʱʝʤ ʦʞʠʜʘʝʪʩʷ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʘʚʪʦʥʦʤʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʧʦʣʥʘʷ 

ʮʠʬʨʦʚʠʟʘʮʠʷ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʠʥʪʝʛʨʘʮʠʷ ʚʩʝʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ ʚ ʝʜʠʥʫʶ 

ʩʠʩʪʝʤʫ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʠ ʫʩʪʦʡʯʠʚʳʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʩʝʪʠ. 
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ɼʣʷ ʂʘʟʘʭʩʪʘʥʘ ʮʠʬʨʦʚʠʟʘʮʠʷ ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʪʘʪʴ ʚʘʞʥʳʤ ʪʨʘʥʩʧʦʨʪʥʳʤ ʠ 

ʮʠʬʨʦʚʳʤ ʭʘʙʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʪʨʘʥʟʠʪʥʳʝ ʧʦʪʦʢʠ ʤʝʞʜʫ ɽʚʨʦʧʦʡ ʠ ɸʟʠʝʡ. 

 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʮʠʬʨʦʚʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʦ-

ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʚʣʠʷʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʪʨʘʩʣʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ 

ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ ʠ ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʨʦʩʪʘ ʦʙʲʝʤʦʚ ʧʝʨʝʚʦʟʦʢ ʮʠʬʨʦʚʘʷ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʪʲʝʤʣʝʤʳʤ ʵʣʝʤʝʥʪʦʤ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʣʦʛʠʩʪʠʢʠ. 

ɺʥʝʜʨʝʥʠʝ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʘʢ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ, ʙʣʦʢʯʝʡʥ 

ʠ ʮʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʧʪʠʤʠʟʘʮʠʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʦʚʳʰʝʥʠʶ 

ʧʨʦʟʨʘʯʥʦʩʪʠ ʦʧʝʨʘʮʠʡ ʠ ʩʥʠʞʝʥʠʶ ʠʟʜʝʨʞʝʢ. ʂʨʦʤʝ ʪʦʛʦ, ʮʠʬʨʦʚʠʟʘʮʠʷ ʧʦʟʚʦʣʷʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʧʦʪʦʢʘʤʠ, ʧʦʚʳʩʠʪʴ ʩʢʦʨʦʩʪʴ ʠ 

ʥʘʜʝʞʥʦʩʪʴ ʜʦʩʪʘʚʢʠ, ʘ ʪʘʢʞʝ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʯʝʣʦʚʝʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʠ 

ʚʥʝʰʥʠʤʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʷʤʠ. 

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʤʝʶʪ ʜʣʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, 

ʦʙʣʘʜʘʶʱʝʡ ʟʥʘʯʠʪʝʣʴʥʳʤ ʪʨʘʥʟʠʪʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʘʢʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ 

ʮʠʬʨʦʚʳʭ ʨʝʰʝʥʠʡ ʚ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʩʪʨʘʥʳ ʤʦʞʝʪ ʩʪʘʪʴ 

ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʧʦʚʳʰʝʥʠʷ ʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʘʨʝʥʝ. ʈʘʟʚʠʪʠʝ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʠ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʧʦʟʚʦʣʠʪ ʫʢʨʝʧʠʪʴ ʧʦʟʠʮʠʠ 

ʂʘʟʘʭʩʪʘʥʘ ʢʘʢ ʢʣʶʯʝʚʦʛʦ ʟʚʝʥʘ ʚ ʛʣʦʙʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʘʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʮʠʬʨʦʚʠʟʘʮʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ. ʆʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝ ʪʦʣʴʢʦ 

ʧʦʚʳʰʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʫʩʪʦʡʯʠʚʳʭ, 

ʛʠʙʢʠʭ ʠ ʘʜʘʧʪʠʚʥʳʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʧʦʯʝʢ. ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ 

ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʚʥʝʜʨʝʥʠʶ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ. 
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ɸʥʥʦʪʘʮʠʷ: ʪʝʦʨʝʪʠʢʦ-ʧʨʠʢʣʘʜʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ (ʊʃʉ) ʯʝʨʝʟ ʠʥʪʝʛʨʘʮʠʶ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ, ɻ ʢʦʥʦʤʠʯʝʩʢʠʭ, 

ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʠ ʪʫʨʠʩʪʩʢʠʭ ʘʩʧʝʢʪʦʚ. ɿʘʜʘʯʠ ʚʢʣʶʯʘʶʪ: ʚʳʷʚʣʝʥʠʝ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ; ʦʮʝʥʢʫ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʦʪ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʡ; ʘʥʘʣʠʟ 

ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ; ʦʙʦʩʥʦʚʘʥʠʝ ʪʫʨʠʩʪʩʢʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʢʣʘʩʪʝʨʦʚ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʦʩʥʦʚʘʥʘ ʥʘ ʩʠʩʪʝʤʥʦʤ ʘʥʘʣʠʟʝ ʠ ʣʦʛʠʩʪʠʯʝʩʢʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ. ʈʝʟʫʣʴʪʘʪʳ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʠʥʝʨʛʠʷ ʯʝʪʳʨʝʭ ʛʨʫʧʧ ʘʩʧʝʢʪʦʚ ʩʧʦʩʦʙʥʘ ʧʦʚʳʩʠʪʴ ʜʦʣʶ ʚʦʜʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʚ ʛʨʫʟʦʦʙʦʨʦʪʝ. ɺʳʚʦʜʳ ʧʦʜʯʝʨʢʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʠʥʪʝʛʨʘʣʴʥʦʡ 

ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʠʥʥʦʚʘʮʠʠ, ʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ, 

ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʤʘʨʢʝʪʠʥʛ, ʪʫʨʠʩʪʩʢʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʢʣʘʩʪʝʨ. 

 

ɺʚʝʜʝʥʠʝ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ (ʊʃʉ) ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʦʡ 

ʢʦʥʢʫʨʝʥʮʠʠ ʠ ʨʦʩʪʘ ʦʙʲʝʤʦʚ ʧʝʨʝʚʦʟʦʢ [1]. ʊʨʘʜʠʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʫʧʨʘʚʣʝʥʠʶ, 

ʵʢʦʥʦʤʠʢʝ, ʤʘʨʢʝʪʠʥʛʫ ʠ ʪʫʨʠʟʤʫ ʥʘ ʪʨʘʥʩʧʦʨʪʝ ʜʝʡʩʪʚʫʶʪ ʠʟʦʣʠʨʦʚʘʥʥʦ, ʯʪʦ ʩʥʠʞʘʝʪ ʦʙʱʠʡ 

ʧʦʪʝʥʮʠʘʣ ʦʪʨʘʩʣʠ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʜʦʣʷ ʢʦʪʦʨʦʛʦ ʚ 

ʛʨʫʟʦʦʙʦʨʦʪʝ ʥʝ ʧʨʝʚʳʰʘʝʪ 3ï5% ʧʨʠ ʥʘʣʠʯʠʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʨʝʟʝʨʚʘ [2]. 

ʃʠʯʥʦ  ̫ʩʯʠʪʘʶ, ʯʪʦ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʊʃʉ ð ʵʪʦ ʨʝʘʣʴʥʳʡ ʰʘʥʩ ʢʘʨʜʠʥʘʣʴʥʦ 

ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʝʨʝʚʦʟʦʢ ʟʘ ʩʯʝʪ ʮʠʬʨʦʚʠʟʘʮʠʠ, ʥʦʚʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʪʫʨʠʩʪʩʢʠʭ ʢʣʘʩʪʝʨʦʚ [3]. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʩʠʩʪʝʤʥʦʤ ʘʥʘʣʠʟʝ, ʤʝʪʦʜʘʭ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʢʝʡʩʦʚ [4]. 

 

1. ʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-

ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

1.1. ʊʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ (ʊʃʉ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ: ʪʨʘʥʩʧʦʨʪʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʧʦʜʚʠʞʥʦʡ ʩʦʩʪʘʚ, ʩʢʣʘʜʩʢʠʝ 

ʢʦʤʧʣʝʢʩʳ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ ʧʝʨʩʦʥʘʣ [3]. ʂʣʶʯʝʚʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʊʃʉ ʷʚʣʷʶʪʩʷ ʠʥʪʝʛʨʘʣʴʥʦʩʪʴ (ʚʟʘʠʤʦʩʚʷʟʴ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ), ʘʜʘʧʪʠʚʥʦʩʪʴ 

(ʩʧʦʩʦʙʥʦʩʪʴ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ) ʠ ʩʠʥʝʨʛʠʯʥʦʩʪʴ (ʵʬʬʝʢʪ ʦʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʝʚʳʰʘʝʪ ʩʫʤʤʫ ʵʬʬʝʢʪʦʚ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ). 

ʇʦ ʤʦʝʤʫ ʤʥʝʥʠʶ, ʠʤʝʥʥʦ ʩʠʥʝʨʛʠʯʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʚʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ, ʥʦ 

ʥʘ ʧʨʘʢʪʠʢʝ ʦʥʘ ʨʝʜʢʦ ʜʦʩʪʠʛʘʝʪʩʷ ʠʤʝʥʥʦ ʠʟ-ʟʘ ʨʘʟʦʙʱʝʥʥʦʩʪʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ, 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʠ ʪʫʨʠʩʪʩʢʠʭ ʬʫʥʢʮʠʡ. ʏʘʩʪʦ ʨʝʰʝʥʠʷ ʚ ʦʜʥʦʡ ʦʙʣʘʩʪʠ 

ʧʨʠʥʠʤʘʶʪʩʷ ʙʝʟ ʫʯʝʪʘ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʜʨʫʛʠʝ, ʯʪʦ ʩʥʠʞʘʝʪ ʦʙʱʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ. 

ʗ ʩʯʠʪʘʶ, ʯʪʦ ʝʩʣʠ ʙʳ ʵʪʠ ʯʝʪʳʨʝ ʧʦʜʩʠʩʪʝʤʳ ʨʘʙʦʪʘʣʠ ʩʦʛʣʘʩʦʚʘʥʥʦ, ʧʦʪʝʥʮʠʘʣ 

ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʨʘʩʢʨʳʚʘʣʩʷ ʙʳ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʣʥʝʝ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʦʚʨʝʤʝʥʥʦʡ ʊʃʉ ʩ ʚʳʜʝʣʝʥʠʝʤ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʠ ʪʫʨʠʩʪʩʢʠʭ ʧʦʜʩʠʩʪʝʤ. 
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ʈʠʩʫʥʦʢ 1. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ (ʠʩʪʦʯʥʠʢ: 

ʨʘʟʨʘʙʦʪʘʥʦ ʘʚʪʦʨʦʤ) 

 

1.2. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠʥʥʦʚʘʮʠʡ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʣʦʛʠʩʪʠʢʝ. 

ʇʦ ʤʦʝʤʫ ʤʥʝʥʠʶ, ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʜʣʷ ʂʘʟʘʭʩʪʘʥʘ ʷʚʣʷʶʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ. ʀʤʝʥʥʦ ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʙʝʟ ʤʘʩʰʪʘʙʥʳʭ 

ʢʘʧʠʪʘʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 

ʧʦʨʪʦʚ ʠ ʩʢʦʨʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʛʨʫʟʦʚ, ʯʪʦ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ ʜʣʷ ʫʩʠʣʝʥʠʷ ʪʨʘʥʟʠʪʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʩʪʨʘʥʳ. ɺʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʠ ʠ 

ʩʦʟʜʘʥʠʝ çʫʤʥʳʭè ʧʦʨʪʦʚ ʩʧʦʩʦʙʥʳ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʝʩʪʝʩʪʚʝʥʥʳʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʩʜʝʣʘʪʴ ʂʘʟʘʭʩʪʘʥ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʟʚʝʥʦʤ ʚ ʮʝʧʦʯʢʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʧʝʨʝʚʦʟʦʢ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠʥʥʦʚʘʮʠʡ ʧʦ ʪʠʧʘʤ ʩ ʧʨʠʤʝʨʘʤʠ ʠ 

ʩʩʳʣʢʘʤʠ ʥʘ ʠʩʪʦʯʥʠʢʠ. 

 

ʊʘʙʣʠʮʘ - 1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠʥʥʦʚʘʮʠʡ ʚ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ 

 

ʊʠʧ ʠʥʥʦʚʘʮʠʠ ʇʨʠʤʝʨʳ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʎʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ, ʀʀ-ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʷ 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ 

Smart Port, ʙʣʦʢʯʝʡʥ-ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ 

ʄʘʨʢʝʪʠʥʛʦʚʳʝ ʄʘʨʢʝʪʧʣʝʡʩʳ, LaaS-ʤʦʜʝʣʴ 

ʊʫʨʠʩʪʩʢʠʝ ʊʫʨʠʩʪʩʢʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʢʣʘʩʪʝʨʳ 

 

2. ʋʧʨʘʚʣʝʥʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʊʃʉ 

2.1. ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʧʦʪʦʢʘʤʠ 

ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʝʨʝʭʦʜ ʦʪ ʨʘʟʨʦʟʥʝʥʥʳʭ ʩʠʩʪʝʤ ʢ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʵʢʦʩʠʩʪʝʤʝ, ʛʜʝ ʜʘʥʥʳʝ ʩʦʙʠʨʘʶʪʩʷ ʠ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 

ʂʣʶʯʝʚʳʝ ʪʝʭʥʦʣʦʛʠʠ: Big Data, ʀʀ, IoT, ʙʣʦʢʯʝʡʥ [4]. 

ʄʥʝ ʚʠʜʠʪʩʷ, ʯʪʦ ʜʣʷ ʧʦʨʪʘ ɸʢʪʘʫ ʚʥʝʜʨʝʥʠʝ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ - ʟʘʜʘʯʘ ʙʣʠʞʘʡʰʠʭ 2 - 

3 ʣʝʪ. 

 

2.2. ʎʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʠ ʧʨʝʜʠʢʪʠʚʥʘʷ ʘʥʘʣʠʪʠʢʘ 

ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ - ʵʪʦ ʚʠʨʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʧʦʨʪʘ ʠʣʠ ʘʢʚʘʪʦʨʠʠ, 

ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʘʷ ʩ ʬʠʟʠʯʝʩʢʠʤ ʦʙʲʝʢʪʦʤ. ʇʨʝʜʠʢʪʠʚʥʘʷ ʘʥʘʣʠʪʠʢʘ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʟʘʛʨʫʟʢʫ ʧʦʨʪʦʚ ʠ ʚʨʝʤʷ ʧʨʠʙʳʪʠʷ ʩʫʜʦʚ. ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʩʦʢʨʘʱʘʝʪ ʧʨʦʩʪʦʠ ʬʣʦʪʘ ʥʘ 18ï22% [4]. 

 

2.3. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʜʠʩʧʝʪʯʝʨʩʢʠʭ ʬʫʥʢʮʠʡ ʥʘ ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ 
ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʠ (ɸʉɼ) ʩ ʵʣʝʤʝʥʪʘʤʠ ʀʀ ʩʧʦʩʦʙʥʳ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʨʝʤʷ ʧʨʠʙʳʪʠʷ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 15 ʤʠʥʫʪ ʠ ʜʠʥʘʤʠʯʝʩʢʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʪʴ 

ʩʫʜʘ ʧʨʠ ʚʥʝʰʪʘʪʥʳʭ ʩʠʪʫʘʮʠʷʭ. 

3. ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʊʃʉ 

3.1. ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʝʨʝʚʦʟʦʢ 

ʃʠʯʥʦ ʷ, ʠʟʫʯʘʷ ʵʢʦʥʦʤʠʢʫ ʧʦʨʪʦʚ, ʧʨʠʰʣʘ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʠʥʥʦʚʘʮʠʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʤʝʥʷʶʪ ʩʪʨʫʢʪʫʨʫ ʟʘʪʨʘʪ [6]. ʊʨʘʜʠʮʠʦʥʥʦ ʦʩʥʦʚʥʳʤʠ ʩʪʘʪʴʷʤʠ ʨʘʩʭʦʜʦʚ ʥʘ ʚʦʜʥʦʤ 

ʪʨʘʥʩʧʦʨʪʝ ʙʳʣʠ ʪʦʧʣʠʚʦ (ʜʦ 35%) ʠ ʦʧʣʘʪʘ ʪʨʫʜʘ ʵʢʠʧʘʞʘ (ʜʦ 28%). ʆʜʥʘʢʦ ʚʥʝʜʨʝʥʠʝ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʙʝʟʵʢʠʧʘʞʥʦʛʦ ʩʫʜʦʚʦʞʜʝʥʠʷ ʢʘʨʜʠʥʘʣʴʥʦ 
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ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʝʪ ʵʪʠ ʜʦʣʠ. ʗ ʟʘʤʝʪʠʣʘ, ʯʪʦ ʚ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʘʭ ʟʘʪʨʘʪʳ ʥʘ ʪʦʧʣʠʚʦ 

ʩʥʠʞʘʶʪʩʷ ʧʦʯʪʠ ʥʘ 40%, ʘ ʥʘ ʦʧʣʘʪʫ ʪʨʫʜʘ - ʙʦʣʝʝ ʯʝʤ ʥʘ 70%. ʇʨʠ ʵʪʦʤ ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ 

ʩʪʘʪʴʠ ʨʘʩʭʦʜʦʚ: IT-ʩʝʨʚʠʩʳ, ʦʙʩʣʫʞʠʚʘʥʠʝ ʜʘʪʯʠʢʦʚ ʠ ʩʠʩʪʝʤ ʩʚʷʟʠ, ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴ. ʅʦ 

ʘʙʩʦʣʶʪʥʘʷ ʚʝʣʠʯʠʥʘ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʠ ʵʪʦʤ ʩʥʠʞʘʝʪʩʷ ʥʘ 25ï30%, ʯʪʦ ʜʝʣʘʝʪ ʚʦʜʥʳʡ 

ʪʨʘʥʩʧʦʨʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʠ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ. 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʨʘʚʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʜʣʷ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʠ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʦʚ. 

 

ʊʘʙʣʠʮʘ 2 - ʉʪʨʫʢʪʫʨʘ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʝʨʝʚʦʟʢʠ (ʪʨʘʜʠʮʠʦʥʥʳʡ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʡ 

ʧʦʜʭʦʜ) 

 

ʉʪʘʪʴʷ ʟʘʪʨʘʪ ʊʨʘʜʠʮʠʦʥʥʳʡ 

ʧʦʜʭʦʜ 

ʀʥʥʦʚʘʮʠʦʥʥʳʡ 

ʧʦʜʭʦʜ 

ʀʟʤʝʥʝʥʠʝ 

ʊʦʧʣʠʚʦ 35% 22% -37% 

ʆʧʣʘʪʘ ʪʨʫʜʘ 28% 8% -71% 

ɸʤʦʨʪʠʟʘʮʠʷ 15% 18% +20% 

ʇʨʦʯʠʝ 22% 52% +136% 

ʀʪʦʛʦ 100% 100% (ʘʙʩʦʣʶʪʥʦ 

ʥʠʞʝ ʥʘ 25ï30%) 

-25ï30% 

 

3.2. ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ: ʉʇɻ, ʚʦʜʦʨʦʜ, ʵʣʝʢʪʨʦ-ʜʚʠʞʝʥʠʝ 

ʇʝʨʝʚʦʜ ʬʣʦʪʘ ʥʘ ʉʇɻ ʠ ʚʦʜʦʨʦʜ ʩʥʠʞʘʝʪ ʪʦʧʣʠʚʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʩʙʦʨʳ. ʉʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʧʝʨʝʦʙʦʨʫʜʦʚʘʥʠʷ - 3ï4 ʥʘʚʠʛʘʮʠʠ. 

 

3.3. ʄʦʜʫʣʴʥʳʝ ʙʘʨʞʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʙʳʩʪʨʦʡ ʧʝʨʝʢʦʤʧʦʥʦʚʢʠ ʛʨʫʟʦʚʳʭ ʩʝʢʮʠʡ 
(ʢʦʥʪʝʡʥʝʨʳ, ʥʘʚʘʣʦʯʥʳʝ ʛʨʫʟʳ, ʥʘʣʠʚʥʳʝ ʩʝʢʮʠʠ) ʩʥʠʞʘʶʪ ʜʦʣʶ ʙʘʣʣʘʩʪʥʳʭ ʧʝʨʝʭʦʜʦʚ ʥʘ 

15ï20%. ɼʣʷ ʂʘʟʘʭʩʪʘʥʘ ʵʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ, ʪʘʢ ʢʘʢ ʥʘ ʂʘʩʧʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʩʝʟʦʥʥʘʷ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʛʨʫʟʦʧʦʪʦʢʦʚ: ʣʝʪʦʤ - ʨʦʩʪ, ʟʠʤʦʡ - ʩʧʘʜ. ʄʦʜʫʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ 

ʧʦʟʚʦʣʷʶʪ ʛʠʙʢʦ ʧʦʜʩʪʨʘʠʚʘʪʴʩʷ ʧʦʜ ʵʪʠ ʢʦʣʝʙʘʥʠʷ ʙʝʟ ʧʨʦʩʪʦʷ ʪʝʭʥʠʢʠ. 

ɹʝʟʵʢʠʧʘʞʥʦʝ ʩʫʜʦʚʦʞʜʝʥʠʝ (ʘʚʪʦʥʦʤʥʳʝ ʠʣʠ ʜʠʩʪʘʥʮʠʦʥʥʦ ʫʧʨʘʚʣʷʝʤʳʝ ʩʫʜʘ) 

ʩʦʢʨʘʱʘʝʪ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʪʦʥʥʦ-ʢʠʣʦʤʝʪʨʘ ʥʘ 34%. ʕʢʦʥʦʤʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʬʦʥʜʘ ʦʧʣʘʪʳ ʪʨʫʜʘ (ʵʢʠʧʘʞ ʥʝ ʥʫʞʝʥ) ʠ ʨʘʩʭʦʜʦʚ ʥʘ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʝ 

(ʢʘʶʪʳ, ʧʠʪʘʥʠʝ, ʚʦʜʦʩʥʘʙʞʝʥʠʝ). ʇʦ ʤʦʝʤʫ ʤʥʝʥʠʶ, ʠʤʝʥʥʦ ʵʪʘ ʪʝʭʥʦʣʦʛʠʷ ʠʤʝʝʪ 

ʥʘʠʙʦʣʴʰʠʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʤʘʣʳʭ ʨʝʢ ʠ ʧʨʠʙʨʝʞʥʳʭ ʟʦʥ, ʛʜʝ ʥʘʚʠʛʘʮʠʷ ʩʣʦʞʥʘʷ, ʘ ʨʠʩʢ ʜʣʷ 

ʵʢʠʧʘʞʘ ʚʳʩʦʢʠʡ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʥʘʤʠʢʘ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʘʣʴʥʦʩʪʠ 

ʧʝʨʝʚʦʟʢʠ ʜʣʷ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʠ ʙʝʟʵʢʠʧʘʞʥʦʛʦ ʩʫʜʦʚʦʞʜʝʥʠʷ. 
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ʈʠʩʫʥʦʢ 2. ɿʘʚʠʩʠʤʦʩʪʴ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʝʨʝʚʦʟʢʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ (ʪʨʘʜʠʮʠʦʥʥʦʝ ʠ 

ʙʝʟʵʢʠʧʘʞʥʦʝ ʩʫʜʦʚʦʞʜʝʥʠʝ) 

 

 

4. ʄʘʨʢʝʪʠʥʛʦʚʳʝ ʘʩʧʝʢʪʳ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʊʃʉ 

4.1. ʄʘʨʢʝʪʧʣʝʡʩʳ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ 

ʎʠʬʨʦʚʦʡ ʤʘʨʢʝʪʧʣʝʡʩ ʩʚʦʜʠʪ ʛʨʫʟʦʦʪʧʨʘʚʠʪʝʣʝʡ ʠ ʧʝʨʝʚʦʟʯʠʢʦʚ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 

ʆʞʠʜʘʝʤʳʡ ʵʬʬʝʢʪ - ʩʥʠʞʝʥʠʝ ʚʨʝʤʝʥʠ ʧʦʠʩʢʘ ʧʦʧʫʪʥʦʛʦ ʛʨʫʟʘ ʥʘ 70% [7]. 

ʇʦ ʤʦʝʤʫ ʫʙʝʞʜʝʥʠʶ, ʩʦʟʜʘʥʠʝ ʪʘʢʦʛʦ ʤʘʨʢʝʪʧʣʝʡʩʘ ʜʣʷ ʧʦʨʪʘ ɸʢʪʘʫ ʤʦʛʣʦ ʙ  r

ʧʨʠʚʣʝʯʴ ʥʦʚʳʭ ʛʨʫʟʦʦʪʧʨʘʚʠʪʝʣʝʡ ʠʟ ʂʠʪʘʷ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. 

 

4.2. ʄʦʜʝʣʴ çʣʦʛʠʩʪʠʢʘ ʢʘʢ ʩʝʨʚʠʩè 

ʄʦʜʝʣʴ LaaS ʧʨʝʜʧʦʣʘʛʘʝʪ ʢʦʤʧʣʝʢʩʥʳʡ ʩʝʨʚʠʩ: ʟʘʙʦʨ ʛʨʫʟʘ ʫ ʜʚʝʨʠ ʦʪʧʨʘʚʠʪʝʣʷ Ÿ 

ʩʪʨʘʭʦʚʘʥʠʝ Ÿ ʧʝʨʝʚʘʣʢʘ ʚ ʧʦʨʪʫ Ÿ ʧʝʨʝʚʦʟʢʘ Ÿ ʦʪʩʣʝʞʠʚʘʥʠʝ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ Ÿ 

ʜʦʩʪʘʚʢʘ çʧʦʩʣʝʜʥʝʡ ʤʠʣʠè Ÿ ʪʘʤʦʞʝʥʥʦʝ ʦʬʦʨʤʣʝʥʠʝ (ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ) [8]. 

ʃʠʯʥʦ ʷ ʩʯʠʪʘʶ, ʯʪʦ ʜʣʷ ʂʘʟʘʭʩʪʘʥʘ ʵʪʘ ʤʦʜʝʣʴ ʠʤʝʝʪ ʦʛʨʦʤʥʳʡ ʧʦʪʝʥʮʠʘʣ. ʅʘʰʠ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʦʨʠʜʦʨʳ (ʦʩʦʙʝʥʥʦ ʊʄʊʄ) ʚʢʣʶʯʘʶʪ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ: ʤʦʨʩʢʦʡ, 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ, ʘʚʪʦʤʦʙʠʣʴʥʳʡ. ɻʨʫʟʦʦʪʧʨʘʚʠʪʝʣʶ ʠʟ ʂʠʪʘʷ ʠʣʠ ɽʚʨʦʧʳ ʩʣʦʞʥʦ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʩʪʳʢʦʚʢʫ ʚʩʝʭ ʵʪʠʭ ʟʚʝʥʴʝʚ. ɽʩʣʠ ʢʘʟʘʭʩʪʘʥʩʢʘʷ ʩʪʦʨʦʥʘ 

ʧʨʝʜʣʦʞʠʪ ʛʦʪʦʚʦʝ ʢʦʤʧʣʝʢʩʥʦʝ ʨʝʰʝʥʠʝ çʧʦʜ 

ʢʣʶʯè ʩ ʝʜʠʥʳʤ ʜʦʛʦʚʦʨʦʤ, ʝʜʠʥʦʡ ʮʝʥʦʡ ʠ ʝʜʠʥʳʤ ʦʢʥʦʤ ʦʪʩʣʝʞʠʚʘʥʠʷ - ʵʪʦ ʩʪʘʥʝʪ 

ʥʘʰʠʤ ʢʦʥʢʫʨʝʥʪʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ. 

ʄʥʝ ʚʠʜʠʪʩʷ, ʯʪʦ ʧʠʣʦʪʥʳʡ ʧʨʦʝʢʪ LaaS ʤʦʞʥʦ ʟʘʧʫʩʪʠʪʴ ʠʤʝʥʥʦ ʥʘ ʤʘʨʰʨʫʪʝ ʂʠʪʘʡ 

ð ʧʦʨʪ ɸʢʪʘʫ ð ɹʘʢʫ ð ɽʚʨʦʧʘ. ʂʣʠʝʥʪ ʧʣʘʪʠʪ ʦʜʠʥ ʨʘʟ ʠ ʧʦʣʫʯʘʝʪ ʧʦʣʥʫʶ ʧʨʦʟʨʘʯʥʦʩʪʴ ʥʘ 

ʚʩʝʤ ʧʫʪʠ ʩʣʝʜʦʚʘʥʠʷ ʛʨʫʟʘ. 

4.3. ʊʨʝʢʠʥʛ-ʤʘʨʢʝʪʠʥʛ ʠ ʢʣʠʝʥʪʦʮʝʥʪʨʠʯʥʦʩʪʴ 

IoT-ʜʘʪʯʠʢʠ ʧʦʟʚʦʣʷʶʪ ʢʣʠʝʥʪʫ ʦʪʩʣʝʞʠʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ, ʚʣʘʞʥʦʩʪʴ ʠ ʚʠʙʨʘʮʠʶ 

ʛʨʫʟʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʗ ʩʯʠʪʘʶ, ʯʪʦ ʵʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʢʘʟʘʭʩʪʘʥʩʢʦʛʦ ʪʨʘʥʟʠʪʘ 

ʟʝʨʥʘ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʛʜʝ ʩʦʭʨʘʥʥʦʩʪʴ ʛʨʫʟʘ - ʛʣʘʚʥʳʡ ʩʪʨʘʭ ʧʦʢʫʧʘʪʝʣʷ. ɽʩʣʠ ʤʳ ʩʤʦʞʝʤ 

ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʧʦʣʥʫʶ ʧʨʦʟʨʘʯʥʦʩʪʴ, ʜʦʚʝʨʠʝ ʢ ʥʘʰʠʤ ʧʦʨʪʘʤ ʠ ʢʦʨʠʜʦʨʘʤ ʚʳʨʘʩʪʝʪ 

ʤʥʦʛʦʢʨʘʪʥʦ. 

ɺ ʪʘʙʣʠʮʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʝʛʤʝʥʪʦʚ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʨʳʥʢʘ. 

 

 

ʊʘʙʣʠʮʘ 3 - ʄʘʨʢʝʪʠʥʛʦʚʳʝ ʠʥʥʦʚʘʮʠʠ ʜʣʷ ʩʝʛʤʝʥʪʦʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʨʳʥʢʘ. 
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ʉʝʛʤʝʥʪ ʀʥʩʪʨʫʤʝʥʪ ʕʬʬʝʢʪ 

ɻʨʫʟʦʚʳʝ ʧʝʨʝʚʦʟʢʠ ʄʘʨʢʝʪʧʣʝʡʩ ʈʦʩʪ ʟʘʛʨʫʟʢʠ ʥʘ 15ï20% [7] 

ʉʧʝʮʠʬʠʯʝʩʢʠʝ ʛʨʫʟʳ ʊʨʝʢʠʥʛ-ʤʘʨʢʝʪʠʥʛ ʇʨʝʤʠʷ 5ï10% ʢ ʪʘʨʠʬʫ [8] 

ʂʨʫʠʟʳ ɼʠʥʘʤʠʯʝʩʢʦʝ 

ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʝ 

ʈʦʩʪ ʜʦʭʦʜʥʦʩʪʠ ʥʘ 18% [10] 

 

5. ʊʫʨʠʩʪʩʢʠʝ ʘʩʧʝʢʪʳ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʊʃʉ 

ʊʫʨʠʩʪʩʢʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʢʣʘʩʪʝʨ - ʵʪʦ ʦʙʲʝʜʠʥʝʥʠʝ ʩʫʜʦʭʦʜʥʳʭ ʢʦʤʧʘʥʠʡ, ʧʦʨʪʦʚ, 

ʛʦʩʪʠʥʠʮ, ʵʢʩʢʫʨʩʠʦʥʥʳʭ ʙʶʨʦ, IT-ʧʣʘʪʬʦʨʤ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʪʫʨʠʟʤʦʤ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʟʘ ʩʯʝʪ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʠ 

ʩʢʚʦʟʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦʪʦʢʘʤʠ ʪʫʨʠʩʪʦʚ [10]. ʇʦ ʤʦʝʤʫ ʤʥʝʥʠʶ, ʂʘʟʘʭʩʪʘʥ ʠʤʝʝʪ 

ʫʥʠʢʘʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʘʢʦʛʦ ʢʣʘʩʪʝʨʘ ʥʘ ʂʘʩʧʠʠ. ʋ ʥʘʩ ʝʩʪʴ ʧʦʨʪ ɸʢʪʘʫ, 

ʞʠʚʦʧʠʩʥʦʝ ʧʦʙʝʨʝʞʴʝ, ʨʘʩʪʫʱʠʡ ʧʦʪʦʢ ʪʫʨʠʩʪʦʚ ʠʟ ʩʪʨʘʥ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʠ ʈʦʩʩʠʠ. 

ʆʜʥʘʢʦ ʧʦʢʘ ʥʝʪ ʝʜʠʥʦʡ ʧʣʘʪʬʦʨʤʳ, ʢʦʪʦʨʘʷ ʦʙʲʝʜʠʥʠʣʘ ʙʳ ʤʦʨʩʢʠʝ ʢʨʫʠʟʳ, ʵʢʩʢʫʨʩʠʠ ʧʦ 

ʄʘʥʛʠʩʪʘʫʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʛʦʩʪʠʥʠʯʥʳʡ ʩʝʨʚʠʩ. 

ʗ ʩʯʠʪʘʶ, ʯʪʦ ʝʩʣʠ ʪʘʢʦʡ ʢʣʘʩʪʝʨ ʩʦʟʜʘʪʴ, ʦʥ ʧʨʠʚʣʝʯʝʪ ʥʝ ʪʦʣʴʢʦ ʢʘʟʘʭʩʪʘʥʩʢʠʭ, ʥʦ ʠ 

ʟʘʨʫʙʝʞʥʳʭ ʪʫʨʠʩʪʦʚ, ʢʦʪʦʨʳʝ ʩʝʛʦʜʥʷ ʝʜʫʪ ʚ ɹʘʢʫ ʠʣʠ ʄʘʭʘʯʢʘʣʫ. ʅʘ hʧʣʶʩ - ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʠʟʢʠʝ ʮʝʥʳ ʠ ʥʝʥʘʩʳʱʝʥʥʳʡ ʨʳʥʦʢ. 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʤʦʜʝʣʴ ʪʫʨʠʩʪʩʢʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʢʣʘʩʪʝʨʘ. 

 

5.2. ʈʝʯʥʳʝ ʚʦʢʟʘʣʳ ʢʘʢ ʪʫʨʠʩʪʩʢʠʝ ʭʘʙʳ 

ʗ ʩʯʠʪʘʶ, ʯʪʦ ʨʝʯʥʳʝ ʚʦʢʟʘʣʳ ʂʘʟʘʭʩʪʘʥʘ (ɸʢʪʘʫ, ʂʫʨʳʢ) ʤʦʞʥʦ ʧʨʝʚʨʘʪʠʪʴ ʚ 

ʩʦʚʨʝʤʝʥʥʳʝ ʪʫʨʠʩʪʩʢʠʝ ʮʝʥʪʨʳ ʩ ʢʦʚʦʨʢʠʥʛʘʤʠ, ʤʫʟʝʷʤʠ ʠ VR-ʟʦʥʘʤʠ. ʉʝʛʦʜʥʷ ɻ ʪʠ ʦʙʲʝʢʪʳ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʢʘʢ ʪʨʘʥʟʠʪʥʳʝ ʟʦʥʳ: ʧʘʩʩʘʞʠʨ ʧʨʠʰʝʣ, ʩʝʣ ʥʘ ʩʫʜʥʦ, ʫʝʭʘʣ. ʅʦ 

ʧʦʪʝʥʮʠʘʣ ʛʦʨʘʟʜʦ ʚʳʰʝ. ʇʦ ʤʦʝʤʫ ʤʥʝʥʠʶ, ʧʦʨʪʦʚʳʝ ʪʝʨʤʠʥʘʣʳ ʤʦʛʫʪ ʩʪʘʪʴ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤʠ ʪʦʯʢʘʤʠ ʧʨʠʪʷʞʝʥʠʷ: ʟʜʝʩʴ ʤʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʤʫʟʝʠ ʠʩʪʦʨʠʠ 

ʂʘʩʧʠʡʩʢʦʛʦ ʩʫʜʦʭʦʜʩʪʚʘ, ʩʤʦʪʨʦʚʳʝ ʧʣʦʱʘʜʢʠ ʥʘ ʤʦʨʝ, ʢʘʬʝ ʩ ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʫʭʥʝʡ, ʟʦʥʳ 

ʜʣʷ ʨʘʙʦʪʳ ʠ ʦʪʜʳʭʘ. 

ʆʩʦʙʝʥʥʦ ʧʝʨʩʧʝʢʪʠʚʥʳ VR-ʟʦʥʳ, ʛʜʝ ʪʫʨʠʩʪ ʝʱʝ ʜʦ ʧʦʩʘʜʢʠ ʥʘ ʩʫʜʥʦ ʤʦʞʝʪ 

ʩʦʚʝʨʰʠʪʴ ʚʠʨʪʫʘʣʴʥʫʶ ʵʢʩʢʫʨʩʠʶ ʧʦ ʙʫʜʫʱʝʤʫ ʤʘʨʰʨʫʪʫ, ʫʚʠʜʝʪʴ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʠ 

ʄʘʥʛʠʩʪʘʫ ʠ ʜʘʞʝ çʧʦʧʨʦʙʦʚʘʪʴè ʨʘʟʥʳʝ ʢʘʶʪʳ. ʗ ʚʠʞʫ ʚ ʵʪʦʤ ʥʝ ʪʦʣʴʢʦ ʪʫʨʠʩʪʩʢʠʡ, ʥʦ ʠ 

ʤʘʨʢʝʪʠʥʛʦʚʳʡ ʧʦʪʝʥʮʠʘʣ: ʪʘʢʦʡ ʚʦʢʟʘʣ ʩʘʤ ʩʪʘʥʝʪ ʤʝʩʪʦʤ ʧʨʠʪʷʞʝʥʠʷ, ʢʫʜʘ ʣʶʜʠ ʙʫʜʫʪ 

ʧʨʠʭʦʜʠʪʴ ʥʝ ʨʘʜʠ ʧʦʝʟʜʢʠ, ʘ ʨʘʜʠ ʚʧʝʯʘʪʣʝʥʠʡ. 
 

 

ʈʠʩʫʥʦʢ 3. ʉʪʨʫʢʪʫʨʥʘʷ ʤʦʜʝʣʴ ʪʫʨʠʩʪʩʢʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʢʣʘʩʪʝʨʘ 

 

5.3. ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʠ ʢʨʫʠʟʥʳʡ ʪʫʨʠʟʤ ʥʘ ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ 

ʕʢʦʪʫʨʠʟʤ ʥʘ ʵʣʝʢʪʨʦ-ʢʘʪʝʨʘʭ ʠ ʧʘʨʫʩʥʳʭ ʩʫʜʘʭ ʚʦʩʪʨʝʙʦʚʘʥ ʫ çʦʩʦʟʥʘʥʥʳʭ 

ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʦʚè, ʛʦʪʦʚʳʭ ʧʣʘʪʠʪʴ ʥʘ 25ï30% ʚʳʰʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʢʨʫʠʟʘ [10]. ʃʠʯʥʦ ʷ 

ʩʯʠʪʘʶ, ʯʪʦ ʂʘʟʘʭʩʪʘʥ ʤʦʞʝʪ ʟʘʥʷʪʴ ʵʪʫ ʥʠʰʫ ʥʘ ʂʘʩʧʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʩ ʥʫʣʷ. ʂʦʥʢʫʨʝʥʪʳ 
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(ɸʟʝʨʙʘʡʜʞʘʥ, ʈʦʩʩʠʷ) ʧʦʢʘ ʥʝ ʧʨʝʜʣʘʛʘʶʪ ʤʘʩʩʦʚʳʭ ʵʢʦ-ʢʨʫʠʟʦʚ ʩ ʵʣʝʢʪʨʦ-ʢʘʪʝʨʘʤʠ. ʋ ʥʘʩ 

ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʘʪʴ ʧʝʨʚʳʤʠ. 

ʗ ʧʨʝʜʣʘʛʘʶ ʨʘʩʩʤʦʪʨʝʪʴ ʤʘʨʰʨʫʪ ʚʜʦʣʴ ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʂʘʩʧʠʷ: ʦʪ ʧʦʨʪʘ ɸʢʪʘʫ 

ʜʦ ʟʘʣʠʚʘ ʂʝʥʜʝʨʣʠ ʠ ʜʘʣʝʝ ʢ ʛʨʘʥʠʮʝ ʩ ʊʫʨʢʤʝʥʠʩʪʘʥʦʤ. ʕʪʦ ʤʘʣʦʥʘʩʝʣʝʥʥʳʝ, ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʯʠʩʪʳʝ ʤʝʩʪʘ ʩ ʢʨʘʩʠʚʦʡ ʧʨʠʨʦʜʦʡ, ʛʜʝ ʤʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʧʪʠʮʘʤʠ 

(ʬʣʘʤʠʥʛʦ ʥʘ ʂʘʩʧʠʠ), ʬʦʪʦʩʘʬʘʨʠ ʠ ʚʦʣʦʥʪʝʨʩʢʠʝ ʘʢʮʠʠ ʧʦ ʫʙʦʨʢʝ ʙʝʨʝʛʦʚ. 

ʇʦ ʤʦʝʤʫ ʫʙʝʞʜʝʥʠʶ, ʪʘʢʦʡ ʧʨʦʜʫʢʪ ʙʫʜʝʪ ʠʥʪʝʨʝʩʝʥ ʝʚʨʦʧʝʡʩʢʠʤ ʠ ʢʦʨʝʡʩʢʠʤ 

ʪʫʨʠʩʪʘʤ, ʢʦʪʦʨʳʝ ʮʝʥʷʪ ʵʢʦʣʦʛʠʯʥʦʩʪʴ ʠ ʛʦʪʦʚʳ ʟʘ ʥʝʝ ʧʝʨʝʧʣʘʯʠʚʘʪʴ. ɸ ʜʣʷ ʂʘʟʘʭʩʪʘʥʘ ʵʪʦ 

ʝʱʝ ʠ ʠʤʠʜʞʝʚʳʡ ʧʣʶʩ - ʧʦʢʘʞʝʪ, ʯʪʦ ʤʳ ʜʫʤʘʝʤ ʥʝ ʪʦʣʴʢʦ ʦ ʪʨʘʥʟʠʪʝ ʥʝʬʪʠ, ʥʦ ʠ ʦ 

ʩʦʭʨʘʥʝʥʠʠ ʧʨʠʨʦʜʳ. 

 

6. ʀʥʪʝʛʨʘʣʴʥʘʷ ʤʦʜʝʣʴ: ʮʠʬʨʦʚʘʷ ʧʣʘʪʬʦʨʤʘ ʫʧʨʘʚʣʝʥʠʷ ʊʃʉ 

 

ʇʦ ʤʦʝʤʫ ʤʥʝʥʠʶ, ʚʩʝ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʘʩʧʝʢʪʳ ʜʦʣʞʥʘ ʦʙʲʝʜʠʥʷʪʴ ʝʜʠʥʘʷ ʮʠʬʨʦʚʘʷ 

ʧʣʘʪʬʦʨʤʘ ʩ ʯʝʪʳʨʴʤʷ ʤʦʜʫʣʷʤʠ. 

ʋʧʨʘʚʣʝʥʯʝʩʢʠʡ ʤʦʜʫʣʴ - ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ, ɸʉɼ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʤʦʜʫʣʴ - ʢʘʣʴʢʫʣʷʪʦʨ ʩʝʙʝʩʪʦʠʤʦʩʪʠ, ʨʘʩʯʝʪ ʪʘʨʠʬʦʚ. 

ʄʘʨʢʝʪʠʥʛʦʚʳʡ ʤʦʜʫʣʴ - CRM, ʤʘʨʢʝʪʧʣʝʡʩ, ʜʠʥʘʤʠʯʝʩʢʦʝ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʝ. 

ʊʫʨʠʩʪʩʢʠʡ ʤʦʜʫʣʴ - ʘʛʨʝʛʘʪʦʨ ʢʨʫʠʟʦʚ, ʩʠʩʪʝʤʘ ʣʦʷʣʴʥʦʩʪʠ. 

ʃʠʯʥʦ ̫  ʚʠʞʫ, ʯʪʦ ʪʘʢʘʷ ʧʣʘʪʬʦʨʤʘ ʤʦʛʣʘ ʙ  rʩʪʘʪʴ çʮʠʬʨʦʚʳʤʠ ʚʦʨʦʪʘʤʠè ʂʘʟʘʭʩʪʘʥʘ 

ʥʘ ʂʘʩʧʠʠ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʚʳʚʦʜʳ: 

ʀʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʊʃʉ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʠʥʪʝʛʨʘʮʠʠ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʠ ʪʫʨʠʩʪʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ [1, 2, 3]. 

ʂʣʶʯʝʚʳʝ ʜʨʘʡʚʝʨʳ: ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ - ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʠ ʀʀ [4]; ʵʢʦʥʦʤʠʯʝʩʢʠʝ - 

ʵʥʝʨʛʦʧʝʨʝʭʦʜ ʠ ʙʝʟʵʢʠʧʘʞʥʦʝ ʩʫʜʦʚʦʞʜʝʥʠʝ (ʩʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʥʘ 25ï34%); 

ʤʘʨʢʝʪʠʥʛʦʚʳʝ - ʤʘʨʢʝʪʧʣʝʡʩʳ ʠ LaaS; ʪʫʨʠʩʪʩʢʠʝ - ʢʣʘʩʪʝʨʳ ʠ ʭʘʙʳ. 

ʃʠʯʥʦ ʷ ʩʯʠʪʘʶ, ʯʪʦ ʩʠʥʝʨʛʠʷ ʵʪʠʭ ʘʩʧʝʢʪʦʚ ʩʧʦʩʦʙʥʘ ʧʨʝʚʨʘʪʠʪʴ ʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ ʚ 

ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʡ ʵʣʝʤʝʥʪ ʣʦʛʠʩʪʠʢʠ. 

ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʠʣʦʪʥʫʶ ʘʧʨʦʙʘʮʠʶ 

ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʠ ʪʫʨʠʩʪʩʢʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʢʣʘʩʪʝʨʦʚ. 

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʭʦʯʫ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ, ʧʦ ʤʦʝʤʫ ʫʙʝʞʜʝʥʠʶ, ʮʠʬʨʦʚʠʟʘʮʠʷ ð ʵʪʦ ʥʘʰ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʰʘʥʩ. ʋʧʫʩʪʠʪʴ ʝʛʦ ð ʟʥʘʯʠʪ ʦʩʪʘʪʴʩʷ ʥʘ ʦʙʦʯʠʥʝ ʤʠʨʦʚʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʧʦʪʦʢʦʚ. 
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ʀʅʅʆɺɸʎʀʆʅʅʆɽ ʈɸɿɺʀʊʀɽ ʊʈɸʅʉʇʆʈʊʅʆ-ʃʆɻʀʉʊʀʏɽʉʂʀʍ 

ʉʀʉʊɽʄ: ʋʇʈɸɺʃɽʅʏɽʉʂʀɽ, ʕʂʆʅʆʄʀʏɽʉʂʀɽ, ʄɸʈʂɽʊʀʅɻʆɺʓɽ ʀ 

ʊʋʈʀʉʊʉʂʀɽ ɸʉʇɽʂʊʓ 

 

ʂʦʞʘʭʤʝʪ ʐ. ɸ. - ʤʘʛʠʩʪʨʘʥʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ñʋʧʨʘʚʣʝʥʠʝ ʚʦʜʥʳʤ 

ʪʨʘʥʩʧʦʨʪʦʤò 

ʂʘʩʧʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʞʠʥʠʨʠʥʛʘ ʠʤ. ʐ. ɽʩʝʥʦʚʘ, ʛ. ɸʢʪʘʫ 

ɸʥʥʦʪʘʮʠʷ: ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʠ ʦʩʦʙʝʥʥʦʩʪʠ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ (ʊʃʉ) ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ 

ʠ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʵʢʦʥʦʤʠʢʠ. ʈʘʩʢʨʳʚʘʶʪʩʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ, 

ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʠ ʪʫʨʠʩʪʩʢʠʝ ʘʩʧʝʢʪʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʊʃʉ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʚʥʝʜʨʝʥʠʶ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʨʘʟʚʠʪʠʶ ʫʩʪʦʡʯʠʚʦʡ ʣʦʛʠʩʪʠʢʠ ʠ ʧʦʚʳʰʝʥʠʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʆʙʦʩʥʦʚʳʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʘʟʚʠʪʠʶ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʢʘʢ ʢʣʶʯʝʚʦʛʦ ʬʘʢʪʦʨʘ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʠʥʥʦʚʘʮʠʠ, ʮʠʬʨʦʚʠʟʘʮʠʷ, 

ʣʦʛʠʩʪʠʢʘ, ʫʧʨʘʚʣʝʥʠʝ, ʤʘʨʢʝʪʠʥʛ, ʪʫʨʠʟʤ, ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ. 

 

1. ɺʚʝʜʝʥʠʝ 

ʉʦʚʨʝʤʝʥʥʳʡ  ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʤʠʨʦʚʦʡ  ɻ ʢʦʥʦʤʠʢʠ  ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ  ʫʩʠʣʝʥʠʝʤ 

ʛʣʦʙʘʣʠʟʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʮʠʬʨʦʚʠʟʘʮʠʝʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ  ʜʝʷʪʝʣʴʥʦʩʪʠ   ʠ  ʨʦʩʪʦʤ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʪʨʘʥʩʧʦʨʪʥʦ-

ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ (ʊʃʉ)   ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ  ʦʙʝʩʧʝʯʝʥʠʠ ʫʩʪʦʡʯʠʚʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʆʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʚʠʞʝʥʠʝ ʪʦʚʘʨʦʚ, ʫʩʣʫʛ ʠ ʧʘʩʩʘʞʠʨʦʚ, 

ʬʦʨʤʠʨʫʷ ʦʩʥʦʚʫ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʨʳʥʢʦʚ. ɺ ʪʘʙʣʠʮʝ 

1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʩʥʦʚʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ. 

ʀʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʊʃʉ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʘʜʘʧʪʘʮʠʠ ʢ ʥʦʚʳʤ 

ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ, ʚʢʣʶʯʘʷ ʨʦʩʪ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ, ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ 

ʩʧʨʦʩʘ ʠ ʫʩʠʣʝʥʠʝ ʢʦʥʢʫʨʝʥʮʠʠ. ɺʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ  ʣʦʛʠʩʪʠʯʝʩʢʠʭ  ʧʨʦʮʝʩʩʦʚ, ʩʥʠʟʠʪʴ  ʠʟʜʝʨʞʢʠ  ʠ ʫʣʫʯʰʠʪʴ   ʢʘʯʝʩʪʚʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ. 

https://tmtm.kz/
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ʊʘʙʣʠʮʘ 1 - ʆʩʥʦʚʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤʘʭ 

 

ʊʝʭʥʦʣʦʛʠʷ ʉʦʜʝʨʞʘʥʠʝ ʕʬʬʝʢʪ ʚʥʝʜʨʝʥʠʷ 

Big Data ɸʥʘʣʠʟ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ 

ʜʘʥʥʳʭ 

ʇʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʨʝʰʝʥʠʡ ʆʧʪʠʤʠʟʘʮʠʷ ʤʘʨʰʨʫʪʦʚ 

Internet of Things (IoT) ɼʘʪʯʠʢʠ ʠ ʤʦʥʠʪʦʨʠʥʛ ʂʦʥʪʨʦʣʴ ʛʨʫʟʦʚ ʚ ʨʝʘʣʴʥʦʤ 

ʚʨʝʤʝʥʠ 

Blockchain ɿʘʱʠʱʸʥʥʳʝ ʮʠʬʨʦʚʳʝ 

ʟʘʧʠʩʠ 

ʇʨʦʟʨʘʯʥʦʩʪʴ ʦʧʝʨʘʮʠʡ 

ʎʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ ʀʥʪʝʛʨʘʮʠʷ ʫʯʘʩʪʥʠʢʦʚ ʉʥʠʞʝʥʠʝ ʪʨʘʥʟʘʢʮʠʦʥʥʳʭ 

ʠʟʜʝʨʞʝʢ 

 

2. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʊʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʫʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʘʤʠ ʨʝʩʫʨʩʦʚ. ʂ ʪʘʢʠʤ 

ʵʣʝʤʝʥʪʘʤ ʦʪʥʦʩʷʪʩʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʩʢʣʘʜʩʢʠʝ ʢʦʤʧʣʝʢʩʳ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ. ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʠʥʥʦʚʘʮʠʡ ʚ ʊʃʉ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʊʃʉ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʠʥʪʝʛʨʘʮʠʠ ʠ ʮʠʬʨʦʚʠʟʘʮʠʠ. 

ʆʥʠ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʢʘʢ ʩʣʦʞʥʳʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʩʧʦʩʦʙʥʳʝ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ 

ʠʟʤʝʥʝʥʠʷʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʢʣʶʯʘʶʪ 

ʩʠʩʪʝʤʥʦʩʪʴ, ʢʦʤʧʣʝʢʩʥʦʩʪʴ, ʛʠʙʢʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ. 

ʊʘʙʣʠʮʘ 2 ð ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʠʥʥʦʚʘʮʠʡ ʚ ʊʃʉ 

 

ʇʦʢʘʟʘʪʝʣʴ ɼʦ ʚʥʝʜʨʝʥʠʷ ʇʦʩʣʝ ʚʥʝʜʨʝʥʠʷ 

ɺʨʝʤʷ ʜʦʩʪʘʚʢʠ ɺʳʩʦʢʦʝ ʉʦʢʨʘʱʘʝʪʩʷ ʥʘ 20ï40% 

ʃʦʛʠʩʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ ɿʥʘʯʠʪʝʣʴʥʳʝ ʉʥʠʞʘʶʪʩʷ ʥʘ 15ï30% 

ʊʦʯʥʦʩʪʴ ʧʦʩʪʘʚʦʢ ʉʨʝʜʥʷʷ ɺʳʩʦʢʘʷ 

ʋʨʦʚʝʥʴ ʩʝʨʚʠʩʘ ʅʝʩʪʘʙʠʣʴʥʳʡ ʋʣʫʯʰʘʝʪʩʷ 

 

3. ʋʧʨʘʚʣʝʥʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʊʃʉ 

ʋʧʨʘʚʣʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʠʟʘʮʠʠ 

ʪʨʝʙʫʝʪ ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʦʜʭʦʜʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʟʨʘʯʥʦʩʪʴ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʪʘʙʣʠʮʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʚʣʠʷʥʠʝ ʊʃʉ ʥʘ ʨʘʟʚʠʪʠʝ ʪʫʨʠʟʤʘ. 

 

ʊʘʙʣʠʮʘ 3 ð ɺʣʠʷʥʠʝ ʊʃʉ ʥʘ ʨʘʟʚʠʪʠʝ ʪʫʨʠʟʤʘ 

 

ʌʘʢʪʦʨ ɺʣʠʷʥʠʝ 

ʈʘʟʚʠʪʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʋʚʝʣʠʯʝʥʠʝ ʪʫʨʠʩʪʩʢʠʭ ʧʦʪʦʢʦʚ 

ʎʠʬʨʦʚʳʝ ʩʝʨʚʠʩʳ 
ʋʧʨʦʱʝʥʠʝ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʧʦʝʟʜʦʢ 

ʄʫʣʴʪʠʤʦʜʘʣʴʥʳʝ ʧʝʨʝʚʦʟʢʠ ʇʦʚʳʰʝʥʠʝ ʫʜʦʙʩʪʚʘ 

ɼʦʩʪʫʧʥʦʩʪʴ ʨʝʛʠʦʥʦʚ ʈʦʩʪ ʚʥʫʪʨʝʥʥʝʛʦ ʪʫʨʠʟʤʘ 
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ɺʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ, ʦʙʲʝʜʠʥʷʶʱʠʭ 

ʫʯʘʩʪʥʠʢʦʚ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʧʝʡ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʢʦʦʨʜʠʥʘʮʠʠ ʠ ʩʥʠʞʝʥʠʶ 

ʨʠʩʢʦʚ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ, ʦʙʝʩʧʝʯʠʚʘʷ ʨʘʟʚʠʪʠʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʩʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʡ. 

 

4. ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʠ ɻ ʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʥʦʚʘʮʠʡ 

ʀʥʥʦʚʘʮʠʠ ʚ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʵʢʦʥʦʤʠʢʫ ʢʘʢ ʥʘ ʤʘʢʨʦ-, ʪʘʢ ʠ ʥʘ ʤʠʢʨʦʫʨʦʚʥʝ. ʅʘ ʫʨʦʚʥʝ ʛʦʩʫʜʘʨʩʪʚʘ ʨʘʟʚʠʪʠʝ ʊʃʉ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʦʩʪʫ ʚʘʣʦʚʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʜʫʢʪʘ, ʫʚʝʣʠʯʝʥʠʶ ʦʙʲʝʤʦʚ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʠ 

ʠ ʧʦʚʳʰʝʥʠʶ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ. 

ʉʥʠʞʝʥʠʝ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʠʟʜʝʨʞʝʢ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʵʬʬʝʢʪʦʚ ʚʥʝʜʨʝʥʠʷ 

ʠʥʥʦʚʘʮʠʡ. ʆʧʪʠʤʠʟʘʮʠʷ ʤʘʨʰʨʫʪʦʚ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʠ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʧʦʟʚʦʣʷʶʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʟʘʪʨʘʪʳ. 

ʅʘ ʫʨʦʚʥʝ ʧʨʝʜʧʨʠʷʪʠʡ ʠʥʥʦʚʘʮʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, 

ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʜʦʩʪʘʚʢʠ ʠ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ. ʕʪʦ ʦʩʦʙʝʥʥʦ 

ʚʘʞʥʦ ʚ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ, ʛʜʝ ʩʢʦʨʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʜʦʩʪʘʚʢʠ 

ʩʪʘʥʦʚʷʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤʠ ʬʘʢʪʦʨʘʤʠ. 

ʈʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ ʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʭʘʙʦʚ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʪʨʘʥ. ʄʫʣʴʪʠʤʦʜʘʣʴʥʳʝ ʧʝʨʝʚʦʟʢʠ, ʦʙʲʝʜʠʥʷʶʱʠʝ 

ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʪʨʘʥʩʧʦʨʪʘ, ʧʦʟʚʦʣʷʶʪ ʧʦʚʳʩʠʪʴ ʛʠʙʢʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʮʝʧʝʡ. 

ʀʥʚʝʩʪʠʮʠʠ ʚ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʷʚʣʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ 

ʫʩʣʦʚʠʝʤ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʆʥʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʤʦʜʝʨʥʠʟʘʮʠʶ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʝʪʝʡ, 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʠ ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

5. ʄʘʨʢʝʪʠʥʛʦʚʳʝ ʘʩʧʝʢʪʳ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʄʘʨʢʝʪʠʥʛ ʚ ʩʬʝʨʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ ʧʨʠʦʙʨʝʪʘʝʪ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʢʦʥʢʫʨʝʥʮʠʠ. ʂʦʤʧʘʥʠʠ ʩʪʨʝʤʷʪʩʷ ʥʝ ʪʦʣʴʢʦ ʦʙʝʩʧʝʯʠʪʴ 

ʚʳʧʦʣʥʝʥʠʝ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʥʦ ʠ ʩʦʟʜʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ ʜʣʷ ʢʣʠʝʥʪʦʚ. 

ʂʣʶʯʝʚʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʫʯʝʪ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʦʞʠʜʘʥʠʡ ʢʣʠʝʥʪʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʫʩʣʫʛʠ ʠ ʧʦʚʳʰʘʪʴ ʫʨʦʚʝʥʴ ʩʝʨʚʠʩʘ. 

ʆʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʳ ʠ ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʦʩʥʦʚʥʳʤʠ ʢʘʥʘʣʘʤʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʣʠʝʥʪʘʤʠ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʦʪʩʣʝʞʠʚʘʪʴ ʛʨʫʟʳ, ʫʧʨʘʚʣʷʪʴ ʟʘʢʘʟʘʤʠ ʠ 

ʧʦʣʫʯʘʪʴ ʘʢʪʫʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ɸʥʘʣʠʪʠʢʘ ʜʘʥʥʳʭ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʩʪʨʘʪʝʛʠʡ. ʆʥʘ 

ʧʦʟʚʦʣʷʝʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʢʣʠʝʥʪʦʚ, ʚʳʷʚʣʷʪʴ ʪʝʥʜʝʥʮʠʠ ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ 

ʵʬʬʝʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ. 

ɹʨʝʥʜʠʥʛ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ ʠ ʪʝʨʨʠʪʦʨʠʡ ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. ʈʘʟʚʠʪʠʝ ʠʤʠʜʞʘ ʥʘʜʝʞʥʦʛʦ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʧʘʨʪʥʝʨʘ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʨʠʚʣʝʯʝʥʠʶ ʥʦʚʳʭ ʢʣʠʝʥʪʦʚ ʠ ʫʢʨʝʧʣʝʥʠʶ ʧʦʟʠʮʠʡ ʥʘ ʨʳʥʢʝ. 

 

6. ʊʫʨʠʩʪʩʢʠʝ ʘʩʧʝʢʪʳ ʨʘʟʚʠʪʠʷ ʊʃʉ 

ʊʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ 

ʪʫʨʠʟʤʘ, ʦʙʝʩʧʝʯʠʚʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʪʫʨʠʩʪʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʢʦʤʬʦʨʪ ʧʝʨʝʤʝʱʝʥʠʷ. ʈʘʟʚʠʪʠʝ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʪʫʨʠʩʪʩʢʠʭ ʧʦʪʦʢʦʚ ʠ ʨʘʩʰʠʨʝʥʠʶ 

ʛʝʦʛʨʘʬʠʠ ʧʫʪʝʰʝʩʪʚʠʡ. 

ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʵʣʝʢʪʨʦʥʥʳʝ ʙʠʣʝʪʳ, ʮʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ ʠ 

ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʶʪ ʧʨʦʮʝʩʩ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʝʟʜʦʢ. ʊʫʨʠʩʪʳ 

ʧʦʣʫʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʣʘʥʠʨʦʚʘʪʴ ʤʘʨʰʨʫʪʳ, ʙʨʦʥʠʨʦʚʘʪʴ ʫʩʣʫʛʠ ʠ ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ 

ʚ ʫʜʦʙʥʦʡ ʬʦʨʤʝ. 
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ʄʫʣʴʪʠʤʦʜʘʣʴʥʳʝ ʧʝʨʝʚʦʟʢʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʦʚʳʰʝʥʠʠ ʫʜʦʙʩʪʚʘ 

ʧʫʪʝʰʝʩʪʚʠʡ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʢʦʤʙʠʥʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʪʨʘʥʩʧʦʨʪʘ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʦʧʪʠʤʘʣʴʥʳʝ ʤʘʨʰʨʫʪʳ. 

ʀʥʪʝʛʨʘʮʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʪʫʨʠʩʪʩʢʠʭ ʫʩʣʫʛ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ ʢʦʤʧʣʝʢʩʥʳʭ 

ʪʫʨʠʩʪʩʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʪʨʘʥʩʧʦʨʪ, ʨʘʟʤʝʱʝʥʠʝ ʠ ʵʢʩʢʫʨʩʠʦʥʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ. 

ʕʪʦ ʧʦʚʳʰʘʝʪ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʪʫʨʠʩʪʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ 

ʨʝʛʠʦʥʦʚ. 

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʨʘʟʚʠʪʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʪʫʨʠʟʤʘ, ʢʦʪʦʨʦʝ ʟʘʚʠʩʠʪ ʦʪ ʜʦʩʪʫʧʥʦʩʪʠ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʢʘʯʝʩʪʚʘ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ. 

 

7. ʋʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʈʦʩʪ ʦʙʲʝʤʦʚ ʧʝʨʝʚʦʟʦʢ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʳʙʨʦʩʦʚ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʠ ʥʝʛʘʪʠʚʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʈʘʟʚʠʪʠʝ çʟʝʣʝʥʦʡè ʣʦʛʠʩʪʠʢʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʥʝʜʨʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ ʠ ʧʦʚʳʰʝʥʠʝ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʆʧʪʠʤʠʟʘʮʠʷ ʤʘʨʰʨʫʪʦʚ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʠ 

ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʚʳʙʨʦʩʦʚ. 

ɺʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʠ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, 

ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʙʦʣʝʝ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ. 

ɺʥʝʜʨʝʥʠʝ ʧʨʠʥʮʠʧʦʚ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ESG-ʧʦʜʭʦʜʦʚ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ 

ʙʘʣʘʥʩ ʤʝʞʜʫ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ, ɻ ʢʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʩʦʮʠʘʣʴʥʳʤʠ ʘʩʧʝʢʪʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʙʠʟʥʝʩʘ ʠ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. 

8. ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʊʃʉ ʩʚʷʟʘʥʳ ʩ ʜʘʣʴʥʝʡʰʠʤ ʚʥʝʜʨʝʥʠʝʤ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʨʘʟʚʠʪʠʝʤ ʮʠʬʨʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʘʚʪʦʥʦʤʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʝʨʝʚʦʟʦʢ. 

ʈʦʙʦʪʠʟʘʮʠʷ ʩʢʣʘʜʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ 

ʘʧʧʘʨʘʪʦʚ ʦʪʢʨʳʚʘʶʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʣʦʛʠʩʪʠʢʠ. ʈʘʟʚʠʪʠʝ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ 

ʧʦʟʚʦʣʷʝʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠʭ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 

ʜʘʥʥʳʭ. 

ʂʦʥʮʝʧʮʠʷ çʫʤʥʳʭè ʛʦʨʦʜʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʥʪʝʛʨʘʮʠʶ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʚ ʝʜʠʥʫʶ 

ʮʠʬʨʦʚʫʶ ʩʨʝʜʫ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʘʤʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ, ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʊʃʉ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ 

ʨʷʜʦʤ ʚʳʟʦʚʦʚ, ʚʢʣʶʯʘʷ ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ ʪʝʭʥʦʣʦʛʠʡ, ʥʝʭʚʘʪʢʫ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʢʘʜʨʦʚ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ. ʈʝʰʝʥʠʝ ʵʪʠʭ ʧʨʦʙʣʝʤ ʪʨʝʙʫʝʪ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʠ ʘʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʙʠʟʥʝʩʘ. 

 

9. ɿʘʢʣʶʯʝʥʠʝ 

ʀʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ 

ʬʘʢʪʦʨʦʤ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʦʥʦʤʠʢʠ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. ʂʦʤʧʣʝʢʩʥʳʡ 

ʧʦʜʭʦʜ, ʚʢʣʶʯʘʶʱʠʡ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʠ ʪʫʨʠʩʪʩʢʠʝ ʘʩʧʝʢʪʳ, 

ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʊʃʉ. 

ɺʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʨʘʟʚʠʪʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʫʧʨʘʚʣʝʥʠʷ ʩʦʟʜʘʶʪ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʠʥʪʝʛʨʘʮʠʠ ʚ ʤʠʨʦʚʫʶ 

ʵʢʦʥʦʤʠʢʫ. ɺ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʠʤʝʥʥʦ ʠʥʥʦʚʘʮʠʠ ʩʪʘʥʦʚʷʪʩʷ ʢʣʶʯʝʚʳʤ 

ʬʘʢʪʦʨʦʤ ʫʩʧʝʭʘ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 

 

ʉʇʀʉʆʂ ʀʉʇʆʃʔɿʆɺɸʅʅʓʍ ʀʉʊʆʏʅʀʂʆɺ 
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ʂ ɺʆʇʈʆʉʋ ʇʆɺʓʐɽʅʀʗ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʂʆʅʊɽʁʅɽʈʅʓʍ 
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ALT  University ʠʤ. ʄ.ʊʳʥʳʰʙʘʝʚʘ, ʛ. ɸʣʤʘʪʳ, פʘʟʘʭʩʪʘʥ 

 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʦʙʟʦʨʥʦʡ ʩʪʘʪʴʝ, ʩ ʫʯʝʪʦʤ ʚʘʞʥʝʡʰʝʡ ʨʦʣʠ ʢʦʥʪʝʡʥʝʨʠʟʘʮʠʠ ʛʨʫʟʦʚʳʭ 

ʧʝʨʝʚʦʟʦʢ ʥʝ ʪʦʣʴʢʦ ʚ ʨʘʟʚʠʪʠʠ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ, ʥʦ ʠ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʫʩʪʦʡʯʠʚʦʛʦ 

ʚʥʫʪʨʝʥʥʝʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʩʪʨʘʥʳ, ʚʩʝʩʪʦʨʦʥʥʝ ʨʘʩʩʤʦʪʨʝʥʳ ʥʘʧʨʘʚʣʝʥʠʷ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ ʂʘʟʘʭʩʪʘʥʘ. ʆʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʘʥʘʣʠʟʫ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʢʦʥʪʝʡʥʝʨʥʦʡ ʣʦʛʠʩʪʠʢʠ, 

ʚʢʣʶʯʘʷ ʮʠʬʨʦʚʠʟʘʮʠʶ ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʚʦʟʢʘʤʠ, ʚʥʝʜʨʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʠ ʨʘʟʚʠʪʠʝ ʠʥʪʝʨʤʦʜʘʣʴʥʳʭ ʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʢʦʨʠʜʦʨʦʚ. ʇʨʦʚʝʜʝʥ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʧʨʦʙʣʝʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ, ʚʢʣʶʯʘʷ ʚʦʧʨʦʩʳ ʦʧʪʠʤʠʟʘʮʠʠ 

ʛʨʘʬʠʢʦʚ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ, ʧʦʚʳʰʝʥʠʷ ʧʨʦʧʫʩʢʥʦʡ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʘ ʪʘʢʞʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʥʪʝʡʥʝʨʦʧʦʪʦʢʦʚ. ʈʘʩʩʤʦʪʨʝʥʳ 

ʢʣʶʯʝʚʳʝ ʘʩʧʝʢʪʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʧʘʨʢʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʦʧʨʦʩʳ 

ʫʧʨʘʚʣʝʥʠʷ ʦʙʦʨʦʪʦʤ ʢʦʥʪʝʡʥʝʨʦʚ, ʩʦʢʨʘʱʝʥʠʷ ʧʨʦʩʪʦʝʚ ʠ ʧʦʚʳʰʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʥʪʝʡʥʝʨ, ʢʦʥʪʝʡʥʝʨʠʟʘʮʠʷ, ʪʨʘʥʩʧʦʨʪʥʳʡ ʢʦʤʧʣʝʢʩ, ʢʦʤʧʣʝʢʩʥʘʷ 

ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʠʩʪʝʤʘ, ʩʦʩʪʘʚʥʳʝ ʵʣʝʤʝʥʪʳ ʢʦʥʪʝʡʥʝʨʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ 

 

ɺʚʝʜʝʥʠʝ. ʂʦʥʪʝʡʥʝʨʥʳʝ ʧʝʨʝʚʦʟʢʠ ʚ ʂʘʟʘʭʩʪʘʥʝ ʦʙʣʘʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ 

ʠ ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʛʨʫʟʦʚ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ, ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʧʨʦʱʘʷ ʧʨʦʮʝʩʩ ʜʦʩʪʘʚʢʠ. ʕʪʦ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʥʝ ʪʦʣʴʢʦ ʚ ʨʘʟʚʠʪʠʠ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʪʦʨʛʦʚʣʠ, ʥʦ ʠ ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʥʫʪʨʝʥʥʝʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ 

ʩʪʨʘʥʳ. ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʝ 

ʂʘʟʘʭʩʪʘʥʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ʫʣʫʯʰʝʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʩʝʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ [1,2]. 

 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺʘʞʥʝʡʰʠʤ ʫʩʣʦʚʠʝʤ ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ 

ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʢʦʤʧʣʝʢʩʥʦʡ ʤʝʭʘʥʠʟʘʮʠʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʦʛʨʫʟʦʯʥʦï

ʨʘʟʛʨʫʟʦʯʥʳʭ ʨʘʙʦʪ (ʨʠʩ.1). ʂʦʥʪʝʡʥʝʨʠʟʘʮʠʷ ʧʝʨʝʚʦʟʦʢ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ ʢʦʤʧʣʝʢʩʥʦʡ 

ʤʝʭʘʥʠʟʘʮʠʠ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʪʨʘʥʩʧʦʨʪʥʳʡ ʧʨʦʮʝʩʩ ʠ 

ʨʘʮʠʦʥʘʣʠʟʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ ʦʨʛʘʥʠʟʘʮʠʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʦʢʦʚ, ʥʘʯʠʥʘʷ ʩ ʮʝʭʦʚ ʧʦ 
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ʧʨʦʠʟʚʦʜʩʪʚʫ ʧʨʦʜʫʢʮʠʠ ʠ ʢʦʥʯʘʷ ʝʝ ʧʦʪʨʝʙʠʪʝʣʷʤʠ. ʇʨʠ ʵʪʦʤ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʛʨʫʟʦʚ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦ ʥʝʧʨʝʨʳʚʥʦʡ ʩʭʝʤʝ çʦʪ ʜʚʝʨʠ ʜʦ ʜʚʝʨʠè. ʇʨʠ ʧʝʨʝʚʦʟʢʝ ʛʨʫʟʦʚ 

ʢʦʥʪʝʡʥʝʨʥʳʤʠ ʧʦʝʟʜʘʤʠ ʪʨʝʙʫʝʪʩʷ ʩʦʟʜʘʥʠʝ ʧʨʦʜʫʤʘʥʥʦʡ, ʯʝʪʢʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʘʢʪʠʢʫ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ 

ʩʪʨʫʢʪʫʨʥʳʭ ʬʦʨʤ ʨʫʢʦʚʦʜʩʪʚʘ ʵʪʠʤʠ ʧʝʨʝʚʦʟʢʘʤʠ [2]. 

 

1- ʦʛʨʘʞʜʝʥʠʝ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʧʫʥʢʪʘ; 2 ï ʘʚʪʦʜʦʨʦʛʠ; 3 ï ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ 

ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʡ ʧʫʪʴ; 4 ï ʢʦʟʣʦʚʦʡ ʢʨʘʥ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴʶ 6 ʪ; 5 ï 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʨʳʯʘʞʥʳʡ ʟʘʭʚʘʪ ʜʣʷ ʢʦʥʪʝʡʥʝʨʦʚ; 6 ï ʰʪʘʙʝʣʠ ʢʦʥʪʝʡʥʝʨʦʚ; 7 ï 

ʧʝʰʝʭʦʜʥʳʝ ʪʨʘʪʫʘʨʳ; 8 ï ʧʦʜʢʨʘʥʦʚʳʝ ʧʫʪʠ; 9 ï ʧʦʜʰʪʘʙʝʣʴʥʦʝ ʧʦʢʨʳʪʠʝ; 10 ï 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ ʟʜʘʥʠʝ; 11 ï ʚʦʨʦʪʘ ʩ ʢʦʥʪʨʦʣʴʥʦ-ʧʨʦʧʫʩʢʥʳʤ ʧʫʥʢʪʦʤ; 12 ï ʨʝʤʦʥʪʥʘʷ 

ʟʦʥʘ ʠ ʘʚʪʦʩʪʦʷʥʢʘ 

ʈʠʩʫʥʦʢ 1- ʉʭʝʤʘ ʢʦʤʧʣʝʢʩʥʦʡ ʤʝʭʘʥʠʟʘʮʠʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʦʛʨʫʟʦʯʥʦïʨʘʟʛʨʫʟʦʯʥʳʭ 

ʨʘʙʦʪ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʧʫʥʢʪʘ 

ʊʝʭʥʠʯʝʩʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʦʟʣʦʚʦʛʦ ʢʨʘʥʘ: 

 

ʈʪʝʭʥ=3600Ŀqʧ/Ɇʊʮ (1) 

 

ʛʜʝ: qʧ ï ʤʘʩʩʘ ʦʜʥʦʛʦ ʧʦʜʲʝʤʘ (ʥʝʪʪʦ), ʪ; 

Ɇʊʮ ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʜʥʦʛʦ ʮʠʢʣʘ ʩ ʫʯʝʪʦʤ ʥʝʫʯʪʝʥʥʳʭ ʦʧʝʨʘʮʠʡ, ʩ. 

 

Ɇʊʮ=1,4Ŀʊʎ (2) 

 

ʛʜʝ: ʊʮ ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʮʠʢʣʘ ʧʝʨʝʛʨʫʟʦʯʥʦʡ ʤʘʰʠʥʳ, ʩ. 

ʊʮ= tʟ + tʛʨ.ʧʝʨ + tʛʨ.ʦʪ + t'ʧʝʨ + t'ʥ (3) 

ʛʜʝ: tʟ ï ʚʨʝʤʷ ʟʘʩʪʨʦʧʢʠ ʛʨʫʞʝʥʦʛʦ ʧʘʢʝʪʘ,ʩ; 

tʛʨ.ʧʝʨ ï ʚʨʝʤʷ ʧʝʨʝʤʝʱʝʥʠʷ ʛʨʫʞʝʥʦʛʦ ʧʘʢʝʪʘ, ʩ; 
tʛʨ.ʦʪ ï ʚʨʝʤʷ ʦʪʩʪʨʦʧʢʠ ʛʨʫʞʝʥʦʛʦ ʧʘʢʝʪʘ, ʩ; 

t'ʧʝʨ. ï ʚʨʝʤʷ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦʨʦʞʥʝʛʦ ʛʨʫʟʦʟʘʭʚʘʪʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʩ; 

t'ʥ ï ʚʨʝʤʷ ʥʘʚʦʜʢʠ ʧʦʨʦʞʥʝʛʦ ʛʨʫʟʦʟʘʭʚʘʪʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʩ. 

ʂʦʥʪʝʡʥʝʨʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʠʩʪʝʤʘ ʧʨʠʟʚʘʥʘ ʦʙʝʩʧʝʯʠʪʴ ʢʦʤʧʣʝʢʩʥʦʝ ʨʘʟʚʠʪʠʝ ʠ 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ ʚ ʢʦʥʪʝʡʥʝʨʘʭ ʧʦ ʥʝʧʨʝʨʳʚʥʦʡ ʩʠʩʪʝʤʝ çʦʪ ʜʚʝʨʠ ʜʦ ʜʚʝʨʠè 

ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ. 

ʉʦʩʪʘʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʢʦʥʪʝʡʥʝʨʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʚ ʧʦʚʳʰʝʥʠʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʪʨʘʥʩʧʦʨʪʘ ʷʚʣʷʶʪʩʷ: 

- ʢʦʤʧʣʝʢʩʥʦʝ ʨʘʟʚʠʪʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ (ʢʦʥʪʝʡʥʝʨʳ, ʧʦʜʚʠʞʥʦʡ ʩʦʩʪʘʚ ʠ ʜʨ.); 

- ʝʜʠʥʳʡ ʧʦʨʷʜʦʢ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʝʨʝʚʦʟʦʢ ʚ ʢʦʥʪʝʡʥʝʨʘʭ; 

- ʨʘʮʠʦʥʘʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʢʦʥʪʝʡʥʝʨʦʧʦʪʦʢʦʚ, ʫʩʢʦʨʝʥʠʝ ʠʭ ʧʨʦʜʚʠʞʝʥʠʷ, ʙʳʩʪʨʘʷ 
ʧʝʨʝʜʘʯʘ ʩ ʦʜʥʦʛʦ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʜʨʫʛʦʡ; 
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- ʝʜʠʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʳʧʦʣʥʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʦʧʝʨʘʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʭ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ, ʦʙʲʝʜʠʥʷʶʱʠʭ ʨʘʙʦʪʫ ʚʩʝʭ ʩʣʫʞʙ ʥʘ ʩʪʳʢʘʭ 

ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ, ʘ ʪʘʢʞʝ ʪʨʘʥʩʧʦʨʪʘ ʠ ʢʣʠʝʥʪʫʨʳ; 

- ʝʜʠʥʦʝ ʢʦʤʤʝʨʯʝʩʢʦ-ʧʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʝʨʝʚʦʟʦʢ, ʚʢʣʶʯʘʶʱʝʝ ʝʜʠʥʳʝ 

ʧʨʘʚʠʣʘ ʧʝʨʝʚʦʟʦʢ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ, ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʦʛʨʫʟʢʠ ʠ 

ʢʨʝʧʣʝʥʠʷ ʢʦʥʪʝʡʥʝʨʦʚ ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚʘʭ ʠ ʪ.ʜ.; 

- ʝʜʠʥʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ ʚ ʢʦʥʪʝʡʥʝʨʘʭ ʥʘ ʚʩʝʭ ʚʠʜʘʭ 
ʪʨʘʥʩʧʦʨʪʘ, ʩʦʛʣʘʩʦʚʘʥʠʝ ʪʘʨʠʬʦʚ ʥʘ ʢʦʥʪʝʡʥʝʨʥʳʝ ʧʝʨʝʚʦʟʢʠ ʧʦ ʚʠʜʘʤ ʪʨʘʥʩʧʦʨʪʘ, 

ʧʨʠʤʝʥʝʥʠʝ, ʛʜʝ ʵʪʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʝʜʠʥʳʭ ʪʘʨʠʬʦʚ ʜʣʷ ʩʢʚʦʟʥʦʡ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ 

ʥʝʩʢʦʣʴʢʠʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ, ʤʝʪʦʜʠʢʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʪʝʢʫʱʝʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʦʙʲʝʤʦʚ ʧʝʨʝʚʦʟʦʢ ʚ ʢʦʥʪʝʡʥʝʨʘʭ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʤʝʥʢʣʘʪʫʨʳ ʛʨʫʟʦʚ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʚ ʢʦʥʪʝʡʥʝʨʘʭ, ʨʘʟʨʘʙʦʪʢʘ 
ʦʧʪʠʤʘʣʴʥʦʡ ʧʘʨʪʠʦʥʥʦʩʪʠ ʦʪʧʨʘʚʦʢ ʵʪʠʭ ʛʨʫʟʦʚ ʩ ʫʯʝʪʦʤ ʣʫʯʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʦʧʨʝʜʝʣʝʥʠʝ ʩʧʦʩʦʙʦʚ ʦʙʣʝʛʯʝʥʥʦʡ ʫʧʘʢʦʚʢʠ ʛʨʫʟʦʚ ʠ ʨʘʮʠʦʥʘʣʴʥʳʭ 

ʩʭʝʤ ʫʢʣʘʜʢʠ ʠʭ ʚ ʢʦʥʪʝʡʥʝʨʳ; 

- ʦʨʛʘʥʠʟʘʮʠʷ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʫʥʢʪʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʪʨʘʥʩʧʦʨʪʘ, ʦʩʦʙʝʥʥʦ ʜʣʷ 
ʧʝʨʝʨʘʙʦʪʢʠ ʢʨʫʧʥʦʪʦʥʥʘʞʥʳʭ ʢʦʥʪʝʡʥʝʨʦʚ; 

- ʫʧʨʘʚʣʝʥʠʝ ʢʦʥʪʝʡʥʝʨʥʳʤʠ ʧʝʨʝʚʦʟʢʘʤʠ ʚ ʤʘʩʰʪʘʙʝ ʨʝʩʧʫʙʣʠʢʠ, ʥʘ ʦʪʜʝʣʴʥʳʭ ʚʠʜʘʭ 

ʪʨʘʥʩʧʦʨʪʘ ʠ ʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ, ʚ ʩʪʳʢʦʚʳʭ ʧʫʥʢʪʘʭ ʪʨʘʥʩʧʦʨʪʘ, ʘ ʪʘʢʞʝ ʪʨʘʥʩʧʦʨʪʘ ʠ 

ʢʣʠʝʥʪʫʨʳ [3]. 

ʊʝʥʜʝʥʮʠʠ ʪʦʨʛʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ, ʩʣʦʞʠʚʰʠʝʩʷ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ ɽʚʨʦʧʳ 

ʠ ɸʟʠʘʪʩʢʦ-ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʘ ʪʘʢʞʝ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʂʘʟʘʭʩʪʘʥʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʦʚ ʪʨʘʥʟʠʪʥʳʭ 

ʧʝʨʝʚʦʟʦʢ ʚ ʢʦʥʪʝʡʥʝʨʘʭ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ. ʂʘʟʘʭʩʪʘʥ, ʥʘʭʦʜʷʩʴ ʚ ʮʝʥʪʨʝ 

ɽʚʨʘʟʠʡʩʢʦʛʦ ʤʘʪʝʨʠʢʘ, ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʝʨʝʢʨʝʩʪʢʦʤ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʫʪʝʡ: 

ʊʨʘʥʩʘʟʠʘʪʩʢʦʡ ʤʘʛʠʩʪʨʘʣʠ (ʇʝʢʠʥ - ɸʣʤʘʪʳ ï ʉʪʘʤʙʫʣ); ɽʚʨʦʘʟʠʘʪʩʢʦʡ ʤʘʛʠʩʪʨʘʣʠ (ʃʦʥʜʦʥ 

ï ɸʣʤʘʪʳ ï ʇʝʢʠʥ). 

ɻʣʘʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʪʨʘʥʟʠʪʥʳʭ ʧʝʨʝʚʦʟʦʢ 

ʯʝʨʝʟ ʪʝʨʨʠʪʦʨʠʶ ʂʘʟʘʭʩʪʘʥʘ,- ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʨʘʩʩʪʦʷʥʠʡ. ʄʦʨʩʢʠʝ ʪʘʥʢʝʨʳ ʠ 

ʩʫʭʦʛʨʫʟʳ ʚʳʥʫʞʜʝʥʳ ʦʛʠʙʘʪʴ ʧʦʯʪʠ ʚʝʩʴ ʛʠʛʘʥʪʩʢʠʡ ʤʘʪʝʨʠʢ; ʞʝʣʝʟʥʘʷ ʜʦʨʦʛʘ, ʦʙʨʘʟʥʦ 

ʛʦʚʦʨʷ, çʚʟʨʝʟʘʝʪè ʝʛʦ ʧʦ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʢʦʨʦʪʢʠʤ ʤʘʨʰʨʫʪʘʤ, ʟʘ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝʝ ʚʨʝʤʷ. ʇʨʠ 

ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʤʝʞʜʫ ɽʚʨʦʧʦʡ ʠ ʂʠʪʘʝʤ ʯʝʨʝʟ ʂʘʟʘʭʩʪʘʥ 

ʨʘʩʩʪʦʷʥʠʷ ʧʝʨʝʚʦʟʦʢ ʫʤʝʥʴʰʘʶʪʩʷ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʦʨʩʢʠʤ ʧʫʪʝʤ ʠ ʥʘ 1,5-2 

ʪʳʩ. ʢʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʊʨʘʥʩʩʠʙʠʨʩʢʠʤ ʤʘʨʰʨʫʪʦʤ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʞʝʣʝʟʥʦʡ 

ʜʦʨʦʛʠ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʪʴ ʭʦʨʦʰʠʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʪʨʘʥʟʠʪʥʦʛʦ ʛʨʫʟʦʧʦʪʦʢʘ. 

ɸʆ ʅʂ çʂʊɾè ʫʜʝʣʷʝʪ ʧʦʩʪʦʷʥʥʦʝ ʚʥʠʤʘʥʠʝ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ, ʩʦʢʨʘʱʝʥʠʶ ʩʨʦʢʦʚ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ ʚ ʢʦʥʪʝʡʥʝʨʘʭ, 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʪʘʨʠʬʥʦʡ ʧʦʣʠʪʠʢʠ ʠ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʩʝʨʚʠʩʘ. 

ɸʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʙʣʠʞʘʡʰʝʡ ʧʝʨʩʧʝʢʪʠʚʝ ʚ ʤʠʨʦʚʦʤ ʪʦʨʛʦʚʦʤ ʦʙʦʨʦʪʝ ʙʫʜʫʪ 

ʠʤʝʪʴ ʤʝʩʪʦ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʪʝʤʧʳ ʨʦʩʪʘ ʵʢʩʧʦʨʪʘ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʥʦʤʝʥʢʣʘʪʫʨʥʳʭ ʛʨʫʧʧ 

ʛʨʫʟʦʚ ʩ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʦʙʲʝʤʥʦʡ ʤʘʩʩʦʡ. ʕʪʦ ʦʜʥʦ ʠʟ ʚʘʞʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʢʦʪʦʨʦʝ ʥʫʞʥʦ 

ʫʯʠʪʳʚʘʪʴ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʨʦʛʨʘʤʤʝ ʧʦ ʦʩʚʦʝʥʠʶ ʚʥʫʪʨʝʥʥʝʛʦ ʨʳʥʢʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʢʦʥʪʝʡʥʝʨʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʜʣʷ ʂʘʟʘʭʩʪʘʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʪʨʘʥʳ 

ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʪʨʘʥʩʧʦʨʪʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ. 

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʪʨʘʥʟʠʪ ʯʝʨʝʟ ʪʝʨʨʠʪʦʨʠʶ ʂʘʟʘʭʩʪʘʥʘ ï ʦʛʨʦʤʥʳʡ, ʥʦ ʧʦʢʘ ʥʝ 

ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʨʝʩʫʨʩ. ɺ ʫʩʣʦʚʠʷʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʤʘʩʰʪʘʙʥʦʩʪʠ ʠ 

ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʂʘʟʘʭʩʪʘʥʘ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʚʳʛʣʷʜʠʪ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʠ 

ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʢʦʪʦʨʳʡ ʦʙʣʘʜʘʝʪ ʚʩʝʤʠ ʧʨʝʜʧʦʩʳʣʢʘʤʠ ʜʣʷ ʫʩʧʝʰʥʦʛʦ 

ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ. 
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ʆʪʤʝʯʘʝʪʩʷ ʝʞʝʛʦʜʥʳʡ ʨʦʩʪ ʪʨʘʥʟʠʪʥʳʭ ʧʝʨʝʚʦʟʦʢ ʯʝʨʝʟ ʪʝʨʨʠʪʦʨʠʶ ʂʘʟʘʭʩʪʘʥʘ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʦʙʱʝʡ ʩʪʘʙʠʣʠʟʘʮʠʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʢʘʢ ʚ ʩʪʨʘʥʝ, ʪʘʢ ʠ ʚ 

ʩʦʧʨʝʜʝʣʴʥʳʭ ʩʪʨʘʥʘʭ, ʘ ʪʘʢʞʝ ʘʢʪʠʚʘʮʠʝʡ ʪʦʨʛʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ 

ʩʪʨʘʥʘʤʠ. 

ʇʨʦʙʣʝʤʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ ʠ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʧʘʨʢʘ ʦʙʫʩʣʦʚʣʝʥʳ ʚʳʩʦʢʦʡ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, ʩ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʠʭ ʨʘʟʚʠʪʠʷ ï ʩ ʜʨʫʛʦʡ. 

ʆʜʥʦʡ ʠʟ ʦʩʪʨʳʭ ʧʨʦʙʣʝʤ ʦʩʪʘʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʡ ʚʟʘʠʤʦʫʚʷʟʘʥʥʦʡ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʚʩʝʭ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʢʦʥʪʝʡʥʝʨʥʳʭ 

ʧʝʨʝʚʦʟʢʘʭ. ʆʩʥʦʚʫ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʩʦʩʪʘʚʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʝ, ʪʝʢʫʱʠʝ ʠ ʦʧʝʨʘʪʠʚʥʳʝ 

ʧʣʘʥʳ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ, ʪʝʢʫʱʝʝ ʠ ʦʧʝʨʘʪʠʚʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ ʢʦʥʪʝʡʥʝʨʥʦʛʦ 

ʧʘʨʢʘ ʠ ʜʨʫʛʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʫʨʦʚʥʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʧʦʧʳʪʢʠ ʩʦʟʜʘʪʴ 

ʫʥʠʬʠʮʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʧʣʘʥʘʭ ʧʨʠʥʠʤʘʣʠʩʴ, ʦʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ ʦʥʠ ʥʝ 

ʨʝʘʣʠʟʦʚʘʥʳ. ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝʪ ʦʙʱʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʤʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʣʘʥʦʚʳʭ ʠ ʫʯʝʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʲʝʤʘ ʠ ʢʘʯʝʩʪʚʘ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ ʚ ʢʦʥʪʝʡʥʝʨʘʭ. ʀʤʝʶʪʩʷ 

ʧʨʦʙʣʝʤʳ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʝʡʥʝʨʥʳʤʠ ʧʝʨʝʚʦʟʢʘʤʠ, ʚ ʠʭ ʦʧʝʨʘʪʠʚʥʦʤ 

ʨʫʢʦʚʦʜʩʪʚʝ ʠ ʢʦʥʪʨʦʣʝ. ɺ ʩʚʷʟʠ ʩ ʥʝʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴʶ ʧʣʘʥʦʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʠ ʫʣʫʯʰʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ ʚʦʟʥʠʢʘʝʪ 

ʤʥʦʞʝʩʪʚʦ ʧʨʦʙʣʝʤ [4,5]. 

ʊʝʦʨʝʪʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʣʘʥʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʥʪʝʡʥʝʨʥʦʡ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʜʦʣʞʥʘ ʩʦʩʪʘʚʠʪʴ ʨʘʟʨʘʙʦʪʢʘ ʜʣʷ ʚʩʝʭ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʚʠʜʦʚ 

ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʝʜʠʥʳʭ, ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ ʉʅɻ 

(ʛʦʩʫʜʘʨʩʪʚʘʤʠ ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ) ʩʦʮʠʘʣʴʥʦ ï ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʥʦʨʤʘʪʠʚʥʦ ï ʧʨʘʚʦʚʳʭ, 

ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʧʨʘʚʦʚʳʭ ʤʝʨ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙ  rʵʬʬʝʢʪʠʚʥʦ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʪʴ ʢʦʥʪʝʡʥʝʨʥʳʝ 

ʧʝʨʝʚʦʟʢʠ ʠ ʨʘʙʦʪʫ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʧʘʨʢʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɼʝʡʩʪʚʫʶʱʠʡ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʧʦʨʷʜʦʢ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʫʯʝʪʘ ʦʙʲʝʤʘ 

ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ ʚ ʪʦʥʥʘʭ ʙʨʫʪʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʜʘʚʥʦ ʜʦʢʘʟʘʥʥʦʤʫ ʠ ʦʙʱʝʧʨʠʥʷʪʦʤʫ 

ʠʟʤʝʨʝʥʠʶ ʦʙʲʝʤʘ ʧʝʨʝʚʦʟʦʢ ʚ ʪʦʥʥʘʭ ʥʝʪʪʦ ʠ ʛʨʫʟʦʦʙʦʨʦʪʘ ʚ ʪʦʥʥʦ-ʢʠʣʦʤʝʪʨʘʭ ʥʝʪʪʦ. ʊʘʢʦʝ 

ʧʦʣʦʞʝʥʠʝ ʥʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʠʪʳʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʷʜ ʚʘʞʥʝʡʰʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʧʘʨʢʘ - ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʩʪʘʪʠʯʝʩʢʫʶ ʠ ʜʠʥʘʤʠʯʝʩʢʫʶ 

ʥʘʛʨʫʟʢʠ. 

ʉʫʱʝʩʪʚʫʝʪ ʚʘʨʠʘʥʪ ʩʠʩʪʝʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʘʥʦʚ ʢʦʥʪʝʡʥʝʨʥʳʭ 

ʧʝʨʝʚʦʟʦʢ ʥʘ ʨʘʩʯʝʪʥʳʡ ʠ ʪʝʢʫʱʠʡ ʧʝʨʠʦʜ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʧʦʜʥʷʪʴ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʫʯʝʪ ʠ 

ʢʦʥʪʨʦʣʴ ʥʘ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʡ ʫʨʦʚʝʥʴ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʦʣʞʥʦ ʦʪʨʘʟʠʪʴʩʷ ʥʘ 

ʧʦʚʳʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʧʘʨʢʘ. 

ʫʣʫʯʰʠʪʴ ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʦʪʜʝʣʴʥʳʝ ʢʦʥʪʝʡʥʝʨʳ ʧʦʟʚʦʣʷʶʪ ʛʠʙʢʦ ʫʧʨʘʚʣʷʪʴ ʣʦʛʠʩʪʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʠ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ. ʈʘʟʤʝʨʳ, ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ, 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʪʝʡʥʝʨʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʤʦʞʝʪ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʝʨʝʚʦʟʦʢ ʠ ʫʚʝʣʠʯʠʪʴ ʠʭ ʦʙʲʝʤ. ʆʜʥʘʢʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʦʙʩʪʚʝʥʥʳʭ 

ʢʦʥʪʝʡʥʝʨʦʚ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʠ ʨʝʩʫʨʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, 

ʧʨʠʦʙʨʝʪʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʦ 

ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ. ɼʦʩʪʘʪʦʯʥʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ, ʯʪʦʙʳ ʦʢʫʧʠʪʴ 

ʠʥʚʝʩʪʠʮʠʠ ʠ ʧʦʣʫʯʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʚʳʛʦʜʫ ʩ ʫʩʣʦʚʠʝʤ ʥʘʣʠʯʠʷ ʦʙʲʝʤʦʚ ʧʝʨʝʚʦʟʦʢ. 

ɿʘʢʣʶʯʝʥʠʝ. ʉʦʩʪʘʚʥʳʝ ʵʣʝʤʝʥʪʳ ʢʦʥʪʝʡʥʝʨʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʚʳʧʦʣʥʷʶʪ 

ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ ʚ ʧʦʚʳʰʝʥʠʷ ɻ ʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ 

ʂʘʟʘʭʩʪʘʥʘ. ʊʝʦʨʝʪʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʣʘʥʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʢʦʥʪʝʡʥʝʨʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʩʦʩʪʘʚʣʷʝʪ ʨʘʟʨʘʙʦʪʢʘ ʜʣʷ ʚʩʝʭ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ 

ʚʠʜʦʚ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʝʜʠʥʳʭ, ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ 
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ʀʅʅʆɺɸʎʀʗʃʓפ ʊɽʍʅʆʃʆɻʀʗʃɸʈ ɾᴄʅɽ ʂᴆʃɯʂ ɾᴄʅɽ 

ʃʆɻʀʉʊʀʂɸʃʓפ ɾתʁɽʃɽʈɼɯ ʎʀʌʈʃɸʅɼʓʈʋ 

 

ʅײʨʜʘʫʣʝʪʦʚ ʉ.ɽ. - ʘʨʥʘʡʳ ʧᴅʥ ʦץʳʪʫʰʳʩʳ 

ʆ.ʊײʨʤʘסʘʥʙʝʪײʣʳ ʘʪʳʥʜʘסʳ ʄʘסשʳʩʪʘʫ ʀʥʜʫʩʪʨʠʘʣʜʳ ʪʝʭʥʠʢʘʣʳץ ʢʦʣʣʝʜʞʽ 

ɸשʜʘʪʧʘ. ɹײʣ ʙʘʷʥʜʧʘʤʘʜʘ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʭʘʣʳץʘʨʘʣʳץ ʢᴇʣʽʢ 

ʞװʡʝʩʽʥʜʝʛʽ ʦʨʥʳ ʤʝʥ ʨᴇʣʽ ʤᴅʩʝʣʝʣʝʨʽ ץʘʨʘʩʪʳʨʳʣʳʧ, ʢᴇʣʽʢ ʞװʡʝʩʽʥ ʩʠʧʘʪʪʘʡʪʳʥ ʞʘʣʧʳ 
ʤᴅʣʽʤʝʪʪʝʨ ʙʝʨʽʣʛʝʥ. ʂᴇʣʽʢ ץʳʟʤʝʪʽʥʽש ʥʝʛʽʟʛʽ ʜʝʨʝʢʪʝʨʽʥ ʟʝʨʪʪʝʫʜʽש ʩʘʣʳʩʪʳʨʤʘʣʳ 

ʥᴅʪʠʞʝʣʝʨʽ ײʩʳʥʳʣʳʧ, ʦʥʳש ʜʘʤʫʳʥʜʘסʳ ʦש ʪʝʥʜʝʥʮʠʷ ʘʪʘʧ ᴇʪʽʣʜʽ. ʃʦʛʠʩʪʠʢʘʣʳץ ץʳʟʤʝʪ 

ʥᴅʪʠʞʝʣʝʨʽʥ ʩʠʧʘʪʪʘʡʪʳʥ ʬʘʢʪʦʨʣʘʨʜʳש ᴅʣʝʫʤʝʪʪʽʢ-ʵʢʦʥʦʤʠʢʘʣʳץ ʪʦʙʳʥʳש ʪʘʣʜʘʫʳ 

ʙʝʨʽʣʛʝʥ. ʄʘשʳʟʜʳ ʬʘʢʪʦʨʣʘʨ ʞװʡʝʩʽʥ ץʘʤʪʠʪʳʥ ʢʝʰʝʥʜʽ ʢᴇʨʩʝʪʢʽʰʪʽ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, 

ʢᴇʣʽʢ ʞװʡʝʩʽ ʩʫʙʲʝʢʪʽʣʝʨʽʥʽש ʣʦʛʠʩʪʠʢʘʣʳץ ʪʘʨʪʳʤʜʳʣʳסʳʥ ʘʥʳץʪʘʫ ײʩʳʥʳʣʘʜʳ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʂᴇʣʽʢ ʞװʡʝʩʽ, ʣʦʛʠʩʪʠʢʘ, ʞװʢ ʪʘʩʳʤʘʣʜʘʫ ʢᴇʣʝʤʽ. ʂʝʜʝʥʜʽʢ 

ʧʨʦʮʝʜʫʨʘʣʘʨ, ʪʠʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ, ᴅʣʝʫʤʝʪʪʽʢ- ʵʢʦʥʦʤʠʢʘʣʳץ ʬʘʢʪʦʨʣʘʨ ʪʦʙʳ, 

ʣʦʛʠʩʪʠʢʘʣʳץ ʞװʡʝ ʦʙʲʝʢʪʽʣʝʨʽ. 

ʄʝʤʣʝʢʝʪʪʽש ʢᴇʣʽʢ ʞװʡʝʩʽ, ʝש ʘʣʜʳʤʝʥ, ʢᴇʣʽʢ ᴅʣʝʫʝʪʽ, ʢᴇʣʽʢʪʽ ʜʘʤʳʪʫʜʳש 

ʵʢʦʥʦʤʠʢʘʣʳץ ʢʨʠʪʝʨʠʡʣʝʨʽ ʞᴅʥʝ ʘʡʤʘץʪʳש ʥʝʤʝʩʝ ʝʣʜʽש ʙʘʨ ʢᴇʣʽʢʪʽʢ ᴅʣʝʫʝʪʽʥ ʦʙʲʝʢʪʠʚʪʽ 

ʪװʨʜʝ ʰʝʢʪʝʡʪʽʥ ʢʝשʽʩʪʽʢʪʽʢ ʬʘʢʪʦʨ ʩʠʷץʪʳ ʞʘʣʧʳ ץʘʙʳʣʜʘʥסʘʥ ʬʘʢʪʦʨʣʘʨʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ. 

 ʟʝʛʝװʡʽ ʤʝʥ ʦʥʳ ʪʠʽʤʜʽ ʞװʳ ʞʘʡ-ʢסʳʤʜʘסʘ שʢᴇʣʽʢʪʽʢ ᴅʣʝʫʝʪʽʥʽ שʩʪʘʥ ʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

ʘʩʳʨʫʜʳש ʙʘסʳʪʪʘʨʳ ʪʫʨʘʣʳ ʤᴅʩʝʣʝʣʝʨ װʢʽʤʝʪʪʽש ʩʪʨʘʪʝʛʠʷʣʳץ ʞᴅʥʝ ʥʦʨʤʘʪʠʚʪʽʢ 

ʝʨʝʞʝʣʝʨʽʥʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ [1, 2]. 

ɾײʤʳʩʪʘʨ [3, 4] ʘʣʜʘסʳ ʦʥʞʳʣʜʳץʪʘʨʜʘ ᴅʣʝʤʜʽʢ ɻ ʢʦʥʦʤʠʢʘʥʳש ʥʝʛʽʟʛʽ ץʘʨʞʳʣʳץ ʞᴅʥʝ 

ʪʘʫʘʨʣʳץ ʘסʳʥʜʘʨʳ ɸפʐ ï ɽʫʨʦʧʘ ï ʐʳסʳʩ ɸʟʠʷ װʰʙײʨʳʰʳʥʜʘ ʰʦסʳʨʣʘʥʘʪʳʥʳʥ 

ʢᴇʨʩʝʪʝʜʽ. ʆʥʳװ שʩʪʽʥʝ ɸʟʠʷ- ʊʳʥʳץ ʤײʭʠʪʳ ʘʡʤʘסʳ ᴅʣʝʤʜʽʢ ʞʘʣʧʳ ᴇʥʽʤʥʽװ שʰʪʝʥ ʙʽʨʽʥ, 

ᴅʣʝʤʜʽʢ ʠʥʚʝʩʪʠʮʠʷʥʳש ʪʝש ʞʘʨʪʳʩʳʥ ײץʨʘʡʜʳ. ɾʦסʘʨʳʜʘ ʘʪʘʣסʘʥ װʰʙײʨʳʰʪʘסʳ ʞװʢ 

ʘסʳʥʜʘʨʳʥʳײץ שʥʳ 2 ʪʨʣʥ. ɸפʐ ʜʦʣʣʘʨʳ. ɹʽʨ ץʳʟʳסʳ, ɹʘʪʳʩ ɽʫʨʦʧʘ ʤʝʥ ʐʳסʳʩ ɸʟʠʷ 

ʘʨʘʩʳʥʜʘסʳ ʢʦʥʪʝʡʥʝʨʣʽʢ ʪʘʩʳʤʘʣʜʘסʳ ʪʘʫʘʨ ʘʣʤʘʩʫʜʳש ʞʳʣʜʳץ ᴇʩʫ ץʘʨץʳʥʳ 8%-סʘ ʞʝʪʝʜʽ. 

ɾװʢ ʘʡʥʘʣʳʤʳʥʳש ʞʘʨʪʳʩʳ ɽʫʨʦʧʘ ʤʝʥ ɸʟʠʷ ʝʣʜʝʨʽʥʝ ʪʠʝʩʽʣʽ.פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש 

ʽʩ ʞװʟʽʥʜʝ ɽʫʨʘʟʠʷ ײץʨʣʳסʳʥʳש ʦʨʪʘʣʳסʳʥʜʘ ʦʨʥʘʣʘʩʫʳ ʦʥʳש ʪʨʘʥʟʠʪʪʽʢ ᴅʣʝʫʝʪʽʥʽש ʤʘשʳʟʜʳ 

ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. [1, 2, 3]. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʤʝʤʣʝʢʝʪʪʽש ʪʨʘʥʟʠʪʪʽʢ ᴅʣʝʫʝʪʽ ץʘʟʽʨʛʽ ʛʝʦʩʘʷʩʠ 

ʞװʡʝʜʝ ʝʣʽʤʽʟʜʽש ʥʝʛʽʟʛʽ ʩʪʨʘʪʝʛʠʷʣʳץ ʨʝʩʫʨʩʪʘʨʳʥʳש ʙʽʨʽ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ʆʥʳש 

ʪʠʽʤʜʽʣʽʛʽ ʵʢʦʥʦʤʠʢʘסʘ ʦש ᴅʩʝʨʽʥ ʙʝʨʽʧ, ʠʥʚʝʩʪʠʮʠʷ װʰʽʥ ʤʘשʳʟʜʳ ʝʪʝʜʽ. 
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 ʽʟ ʢᴇʣʽʛʽשʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʪʨʘʥʟʠʪʪʽʢ ᴅʣʝʫʝʪʽʥʝ, ʪʝץʘʟʘפ ʜʘʡʜʘסʘʟʽʨʛʽ ʞʘפ

ʢʦʤʤʫʥʠʢʘʮʠʷʣʘʨʳʥʘ ץʦʣ ʞʝʪʢʽʟʝ ʘʣʤʘʡʪʳʥ, ʢʝש ʘʫʤʘץʪʳ ʞᴅʥʝ ʪʘʙʠסʠ ʨʝʩʫʨʩʪʘʨʜʳװ שʣʢʝʥ 

 ʳʟʜʳשʡʝʩʽʥʜʝ ʤʘװʦʨʳ ʙʘʨ ʢʦʥʪʠʥʝʥʪʪʽʢ ʤʝʤʣʝʢʝʪ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ᴅʣʝʤʜʽʢ ʢᴇʣʽʢ ʞץ

ʛʝʦʩʘʷʩʠ ʤᴅʥʛʝ ʠʝ. ʙײʣ ʞװʢʪʽ ʞʝʪʢʽʟʫ ʞʳʣʜʘʤʜʳסʳʥ ʞᴅʥʝ ᴇʥʜʽʨʫʰʽʜʝʥ ʪײʪʳʥʫʰʳסʘ ɸʟʠʷ 

ʝʣʜʝʨʽʥʝʥ ɽʫʨʦʧʘ ʝʣʜʝʨʽʥʝ ʜʝʡʽʥʛʽ ץʘʰʳץʪʳץʪʳ ʘʟʘʡʪʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. ɾװʢ 35-40 ʢװʥ ʙʦʡʳ 

ʪʨʘʥʟʠʪʧʝʥ ʞװʨʝʪʽʥ ʙײʣ ʙʘסʳʪʪʘסʳ ʪʝשʽʟ ʞʦʣʳʥʘʥ ʘʡʳʨʤʘʰʳʣʳסʳ, ײץʨʣʳץ ʘʨץʳʣʳ ʞʝʪʢʽʟʫ 

ʤʝʨʟʽʤʽ 2-3 ʝʩʝʛʝ ץʳʩץʘʨʘʜʳ. ᴆשʽʨʜʝʛʽ ʪײʨʘץʪʳ ᴅʣʝʫʤʝʪʪʽʢ-ʵʢʦʥʦʤʠʢʘʣʳץ ʞʘסʜʘʡ ʝʣʽʤʽʟʜʝ 

-ʘʨʳʤץ ץʤʝʤʣʝʢʝʪʘʨʘʣʳ שʧʘʣ ʝʪʫʜʝ. ɽɸʕʆ ʝʣʜʝʨʽʥʽץʘ ʳסʘʭʫʘʣ ʞʘʩʘʫ ץʦʣʘʡʣʳ ʠʥʚʝʩʪʠʮʠʷʣʳץ

 ʡʣʝʩʪʽʨʫʛʝ, ʢʝʜʝʥʜʽʢ ʨᴅʩʽʤʜʝʨʜʽװ ʘʨʫʜʳץʜʝʪʫ ʙʘʩשʘʪʳʥʘʩʪʘʨʳʥ ʜʘʤʳʪʫ ʞᴅʥʝ ʦʜʘʥ ᴅʨʽ ʪʝʨʝץ

ʙʽʨʽʟʜʝʥʜʽʨʫʛʝ, ʞװʢ ʪʘʩʳʤʘʣʳʥʳש ʙװʢʽʣ ʘʫʤʘסʳʥʜʘ çᴇʪʧʝʣʽè ץʦʟסʘʣʳʩʳʥ ײʡʳʤʜʘʩʪʳʨʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʙʽʨʳסשʘʡ ʢʝʜʝʥʜʽʢ ʰʝʢʘʨʘʥʳ ײץʨʫסʘ ʳץʧʘʣ ʝʪʪʽ. ɽɸʕʆ-סʘ ʤװʰʝ ʝʣʜʝʨʜʽש 

ʘʫʤʘסʳ, ʠʥʥʦʚʘʮʠʷʣʳץ ʪʘʩʳʤʘʣʜʘʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʧʘʡʜʘʣʘʥʫ, ʢᴇʣʽʢʪʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ 

ʤʘʪʝʨʠʘʣʜʳץ- ʪʝʭʥʠʢʘʣʳץ ʙʘʟʘʥʳ ʞʘסשʳʨʪʫ, ʭʘʣʳץʘʨʘʣʳץ ʢᴇʣʽʢ ʞװʡʝʩʽʥʽש ʜʝ, ʞʘᴃʘʥʜʳץ 

ʣʦʛʠʩʪʠʢʘʥʳש ʜʘ ץʘסʠʜʘʪʪʘʨʳʥʘ ʩᴅʡʢʝʩ ᴇשʽʨʣʽʢ ʣʦʛʠʩʪʠʢʘʥʳ ʙʽʨʽʢʪʽʨʫ. ɽɸʕʆ ʝʣʜʝʨʽʥʜʝ ʘʫʤʘץ 

ʘʨץʳʣʳ ʆשʪװʩʪʽʢ-ʐʳסʳʩ ʝʣʜʝʨʽ ʤʝʥ ɽʆ ʝʣʜʝʨʽ ʘʨʘʩʳʥʜʘ ʞװʢ ʪʘʩʳʤʘʣʳʥʘ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫʛʝ 

ʙʘסʳʪʪʘʣסʘʥ װ  hʝʣʜʽש ʠʥʬʨʘײץʨʳʣʳʤʜʳץ ʘʢʪʠʚʪʝʨʽ ʙʘʨ ʪʝʤʽʨ ʞʦʣ ʦʧʝʨʘʪʦʨʳ ï ʙʽʨʽʢʢʝʥ ʢᴇʣʽʢ-

ʣʦʛʠʩʪʠʢʘʣʳץ ʢʦʤʧʘʥʠʷ (ɹʂʃʂ) ײץʨʳʣʜʳ. ɽɸʕʆ ʞᴅʥʝ ʢʦʥʪʝʡʥʝʨʣʽʢ ʞװʢ ʪʘʩʳʤʘʣʳʥʳש 

ʪʝשʽʟʜʝʥ ʪʝʤʽʨʞʦʣ ʢᴇʣʽʛʽʥʝ ץʘʡʪʘ 

ʙʘסʜʘʨʣʘʥʫʳʤʝʥ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʨʝʩʧʫʙʣʠʢʘ ʘʨץʳʣʳ 11 ʭʘʣʳץʘʨʘʣʳץ ʪʨʘʥʟʠʪʪʽʢ ʜᴅʣʽʟ 

ᴇʪʝʜʽ: 5 ʪʝʤʽʨ ʞʦʣ ʞᴅʥʝ 6 ʘʚʪʦʤʦʙʠʣʴ. ʄײʥʳש ʙᴅʨʽ, ʩʘʡʳʧ ʢʝʣʛʝʥʜʝ, ʵʢʦʥʦʤʠʢʘʣʳץ 

ʳʥʪʳʤʘץʪʘʩʪʳץ ʝʣʜʝʨʽ ʵʢʦʥʦʤʠʢʘʣʘʨʳʥʳש ʢᴇʣʽʢ ʩʝʢʪʦʨʳʥʳש ʨᴇʣʽ ʤʝʥ ʤʘשʳʟʜʳʣʳסʳʥ 

ʘʨʪʪʳʨʫסʘ r  ʤʘʪʝʨʠʘʣʜʘʨʳ ʥʝʛʽʟʽʥʜʝ [5] שʧʘʣ ʝʪʝʜʽ. 1-ʢʝʩʪʝʜʝ ʢʝʣʪʽʨʽʣʛʝʥ ʨʝʩʤʠ ʜʝʨʝʢʢᴇʟʜʝʨʜʽץ

 .ץʘʨʘʩʪʳʨʘʡʳץ ʥʝʛʽʟʛʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ שʳʟʤʝʪʽʥʽץ ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʢᴇʣʽʢ ʩʘʣʘʩʳץʘʟʘפ

 שʦ שᴇʟʛʝʨʫʽʥʽ שʢᴇʣʝʤʽʥʽ שʳʟʤʝʪʪʝʨʽʥʽץ ʘʥ ʤᴅʣʽʤʝʪʪʝʨʛʝ ʩᴅʡʢʝʩ, ʢᴇʣʽʢסʩʳʥʳʣױ

ʜʠʥʘʤʠʢʘʩʳ ʙʘʡץʘʣʘʜʳ. ʈʝʩʤʠ ʜʝʨʝʢʪʝʨʛʝ ʩᴅʡʢʝʩ, 2020 ʞʳʣʳ ʝʣʽʤʽʟʜʽש ʢᴇʣʽʢ ʞװʡʝʩʽ ʘʨץʳʣʳ 

ʪʘʩʳʤʘʣʜʘʥʘʪʳʥ ʪʨʘʥʟʠʪʪʽʢ ʞװʢ ʢᴇʣʝʤʽ 19,4 ʤʠʣʣʠʦʥ ʪʦʥʥʘʥʳ ײץʨʘʜʳ, ʙײʣ ᴅʣʝʤʜʽʢ 

ʢᴇʨʩʝʪʢʽʰʪʽ0,2 ש ʧʘʡʳʟʳʥ ײץʨʘʡʜʳ. ʂᴇʣʽʢ ʞʦʣʜʘʨʳʥʳש ʪʳסʳʟʜʳסʳ 1000 ʰʘʨʰʳ ʢʤ-ʛʝ 

ʰʘץץʘʥʜʘסʳ ʪʝʤʽʨ ʞʦʣʜʘʨ װʰʽʥ 6,1 ʢʤ, ʘʚʪʦʤʦʙʠʣʴʜʝʨ װʰʽʥ 29,6 ʢʤ. ʈʝʩʝʡ ʌʝʜʝʨʘʮʠʷʩʳʥʜʘ 

ʙײʣ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʩᴅʡʢʝʩʽʥʰʝ 32 ʢʤ ʞᴅʥʝ 108 ʢʤ ײץʨʘʡʜʳ. ɾʦסʘʨʳʜʘ ʢᴇʨʩʝʪʽʣʛʝʥ ʜʝʨʝʢʪʝʨ 

ʞᴅʥʝ ʢᴇʣʽʢ ץʳʟʤʝʪʪʝʨʽʥʽש ʞʘʣʧʳ ʢᴇʣʝʤʽʥʽש ʞʳʣ ʩʘʡʳʥסʳ ᴇʩʫʽ, ʩʦʥʜʘʡ-ʘץ ʪʨʘʥʟʠʪʪʽʢ ʞװʢ 

ʘסʳʥʳʥʳש ʝʣʝʫʩʽʟ װʣʝʩʽ ײץʨʳʣʳʤʜʳײץ ץʨʘʤʜʘʩ ʙᴇʣʽʢʪʝʨʜʽ ʦשʪʘʡʣʘʥʜʳʨʫ ʙʘסʳʪʳʥʜʘ ʢᴇʣʽʢ-

ʣʦʛʠʩʪʠʢʘʣʳץ ʞװʡʝʥʽש ʞײʤʳʩʳʥ ץʘʡʪʘ ץʘʨʘʫ ץʘʞʝʪʪʽʣʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. 

 

1 ʢʝʩʪʝ 

 ʂᴇʨʩʝʪʢʽʰ ʪʝʨ  
2018 

 
2019 

 
2020 

 
2021 

 
2022 

ʆʨʪʘʰʘ 

ʝʩʝʧʧʝʥ 

1 ɾװʢ ʪʘʩʳʤʘʣ 

ʜʘʥʜʳ, 
ʤʳש ʪʦʥʥʘ 

 

4103,8 

 

4222,7 

 

3944,8 

 

4013,7 

 

3886,7 

 

4034,3 

2 ɾװʢ 

ʘʡʥʘʣʳʤʳ, 

ʤʣʥ. ʪ-ʢʤ 

 

609,5 

 

597,6 

 

584,0 

 

607,7 

 

603,0 

 

600,4 

3 ɾʦʣʘʫʰʳʣ ʘʨ 

ʪʘʩʳʤʘʣʜʘ 

ʥʜʳ, ʤʣʥ.ʘʜ 

 

23013, 

 

23875,6 

 

8396,4 

 

7596,6 

 

7750,8 

 

14126,5 

4 ɾʦʣʘʫʰʳʣ ʘʨ 

ʘʡʥʘʣʳʤʳ, 

ʤʣʥ. ʧʢʤ 

 

281484 

 

295526 

 

108711 

 

107759 

 

116500 

 

181996 

 

2020 ʞʳʣʳ ɹʂʃʂ ʰʝשʙʝʨʽʥʜʝ פʳʪʘʡʜʘʥ פʘʟʘץʩʪʘʥ ʘʫʤʘסʳ ʘʨץʳʣʳ ʞװʢ ʪʘʩʳʤʘʣʜʘʫ 

ʢᴇʣʝʤʽ 1,7 ʤʣʥ ʢʦʥʪʝʡʥʝʨʜʽ ײץʨʘʜʳ [3]. ɹײʣ ʨʝʪʪʝ 2030 ʞʳʣסʘ ץʘʨʘʡ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ 

ʘʨץʳʣʳ ʪʨʘʥʟʠʪʪʽʢ ʞװʢ ʪʘʩʳʤʘʣʳ 
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ʢᴇʣʝʤʽʥ 35 ʤʣʥ ʪʦʥʥʘסʘ, ʦʥʳש ʽʰʽʥʜʝ ʢʦʥʪʝʡʥʝʨʣʽʢ ʪʘʩʳʤʘʣ ʢᴇʣʝʤʽʥ 2 ʤʣʥ ɾʌʕ-ʢʝ 

ʜʝʡʽʥ ʘʨʪʪʳʨʫ ʞʦʩʧʘʨʣʘʥʫʜʘ. פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʢᴇʣʽʢ-ʣʦʛʠʩʪʠʢʘʣʳץ ʞװʡʝʩʽʥʽש 

ʪʠʽʤʜʽ ʞײʤʳʩ ʽʩʪʝʫʽʥ ʰʝʢʪʝʡʪʽʥ ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʣʘʨ: ʢᴇʣʽʢʪʽʢ ʣʦʛʠʩʪʠʢʘʥʳש ʜʘʤʳʤʘʫʳ ʞᴅʥʝ 

ʢᴇʣʽʢ ʠʥʬʨʘײץʨʳʣʳʤʳʥʳש ʪᴇʤʝʥ ʜʝשʛʝʡʽ; ᴇʥʜʽʨʽʩʪʽʢ-ʪʝʭʥʠʢʘʣʳץ ʙʘʟʘʥʳש ʘʡʪʘʨʣʳץʪʘʡ ʪʦʟʫʳ; 

ʢᴇʣʽʢ ʙʘסʳʪʪʘʨʳʥʳש ʭʘʣʳץʘʨʘʣʳץ ʩʪʘʥʜʘʨʪʪʘʨ ʪʘʣʘʧʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʤʝʫʽ; ʵʢʩʧʦʨʪʪʳץ-

ʠʤʧʦʨʪʪʳץ ʧʨʦʮʝʜʫʨʘʣʘʨʜʳש ʪᴇʤʝʥ ʞʳʣʜʘʤʜʳסʳ; ʟʘʤʘʥʘʫʠ ʢᴇʣʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ, 

ʠʥʥʦʚʘʮʠʷʣʘʨʜʳ ʞᴅʥʝ ʧʨʦʮʝʩʪʝʨʜʽ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫʜʳ ʙʘʷʫ ʝʥʛʽʟʫ. 

 ץʰʽʥ ʨʝʩʤʠ ʩʪʘʪʠʩʪʠʢʘʣʳװ ᴅʣʝʫʝʪʽʥ (ʊʃʆ) ʩʠʧʘʪʪʘʫ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

ʦʨʛʘʥʜʘʨʜʳ[5] ש ʤʘʪʝʨʠʘʣʜʘʨʳ ʥʝʛʽʟʽʥʜʝ 2019-2023 ʞʳʣʜʘʨʜʘסʳ ʬʘʢʪʦʨʣʘʨʜʳש ᴅʣʝʫʤʝʪʪʽʢ 

ʪʦʙʳʥʳש ʜʠʥʘʤʠʢʘʩʳʥʘ ʪʘʣʜʘʫ ʞװʨʛʽʟʽʣʜʽ, ʷסʥʠ ʭʘʣʳץ ʩʘʥʳ, ʞʘʥ ʙʘʩʳʥʘ ʰʘץץʘʥʜʘסʳ ʪʘʙʳʩ, 

ʞʘʣʧʳ ʘʡʤʘץʪʳץ ᴇʥʽʤ ʢᴇʣʝʤʽ, ᴇʥʝʨʢᴅʩʽʧ ᴇʥʽʤʽʥʽש ʢᴇʣʝʤʽ, ʩʘʫʜʘ ʢᴇʣʝʤʽ, ʦʨʪʘʰʘ ʘʡʣʳץ ʝשʙʝʢʘץʳ 

ʩʠʷץʪʳ ʬʘʢʪʦʨʣʘʨ ʙʦʡʳʥʰʘ ʤᴅʣʽʤʝʪʪʝʨ 2 ʢʝʩʪʝʜʝ ʢʝʣʪʽʨʽʣʜʽ. 

ᴄʣʝʫʤʝʪʪʽʢ-ʵʢʦʥʦʤʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʪʦʙʳʥ ʪʘʣʜʘʫ ʩʦסשʳ ʞʳʣʜʘʨʜʘסʳ ʦש ʜʘʤʫ 

ʜʠʥʘʤʠʢʘʩʳʥ ʢᴇʨʩʝʪʝʜʽ. ɸʣʳʥסʘʥ ʤᴅʣʽʤʝʪʪʝʨ ʞʘʣʧʳ ײʣʪʪʳץ ʰʘʨʫʘʰʳʣʳץ ʢʝʰʝʥʽʥ ʙʘסʘʣʘʫ 

ʥʝʤʝʩʝ ʞʦʩʧʘʨʣʘʫ ʢʝʟʽʥʜʝ ʘʡʤʘץʪʳ ʥʝʤʝʩʝ ʝʣʜʽ ʩʠʧʘʪʪʘʫ װʰʽʥ ʵʢʦʥʦʤʠʢʘʣʳץ ʙʘסʘʣʘʫ 

ʩײʨʘץʪʘʨʳʥʳש ʙʣʦʛʳʥʜʘ ʧʘʡʜʘʣʘʥʳʣʘʜʳ. ɹʽʟʜʽש ʦʡʳʤʳʟʰʘ, ʙײʣ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʪʦʙʳ 

ʣʦʛʠʩʪʠʢʘʣʳײץ ץʨʳʣʳʤʜʘʨʜʳ ʪʘשʜʘʫ ʤʝʥ ʦʨʥʘʣʘʩʪʳʨʫʜʳ ʙʘסʘʣʘʫ ʢʝʟʽʥʜʝ ʩʫʙʲʝʢʪʽʣʝʨʜʽש 

ʪʘʨʪʳʤʜʳʣʳסʳʥ ʙʘסʘʣʘʫסʘ ʘʨʥʘʣסʘʥ ʠʥʪʝʛʨʘʣʜʳ ʢᴇʨʩʝʪʢʽʰʪʽש ʥʝʛʽʟʜʽʣʽʛʽʥ ʙʘסʘʣʘʫ װʰʽʥ 

 ʡʝʥʽװʞ ץʤʳʩ ʽʩʪʝʡʪʽʥ ʢᴇʣʽʢ- ʣʦʛʠʩʪʠʢʘʣʳײɿʝʨʪʪʝʫ ʜʝʨʝʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ, ʪʠʽʤʜʽ ʞ .ץʦʣʘʡʣʳʨʘץ

 שʘʨʘʩ ʥʝʛʽʟʽʥʜʝ ʦʣʘʨʜʳ ʝʣʽʤʽʟʜʽץʡʝʣʽ ʢᴇʟװʰʽʥ ʤʘʤʘʥʜʘʨ ʤᴅʩʝʣʝʥʽ ʟʝʨʪʪʝʫʛʝ ʞװ ʡʳʤʜʘʩʪʳʨʫײ

ʘʡʤʘץʪʘʨʳʥʜʘ ʦʨʥʘʣʘʩʪʳʨʫʜʳ ײʩʳʥʘʜʳ. 

 

2 ʢʝʩʪʝ 

 ̄ ʌʘʢʪʦʨ 

ʘʪʘʫʳ 

ᴆʣʰʝʥʝʪʽʥ 

ʰʘʤʘ 

ᴆʣ. 

ʙʽʨʣʽʢ 

 ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ

2019 

 
. 

2020ʞ 

. 

2021ʞ 

. 

2022ʞ 

. 

2023ʞ 

. 

1 ʍʘʣʳץ 

ʩʘʥʳ 

ʍʘʣʳץʪʳש 

ʦʨʪʘʰʘ 

ʞʳʣʜʳץ 

ʩʘʥʳ 

ʤʣʥ. 

ʘʜʘʤ 

 

18,39 

5 

 

18,631 

 

18,879 

 

19,503 

 

19,765 

2 ʍʘʣʳץʪʳש 

ʞʘʥ ʙʘʩʳʥʘ 

ʰʘץץʘʥʜʘס 

 r ʦʨʪʘʰʘ 

ʪʘʙʳʩʳ 

ʍʘʣʳץʪʳש 

ʞʘʥ ʙʘʩʳʥʘ 

ʰʘץץʘʥʜʘסʳ 

ʦʨʪʘʰʘ 

ʥʦʤʠʥʘʣʜʳ 

ʘץʰʘʣʘʡ 

ʪʘʙʳʩʳ 

 

ʤʳש. 

ʪʝשʛʝ 

 

 

 

104,3 

 

 

 

116,1 

 

 

 

130,6 

 

 

 

152,5 

 

 

 

168,1 

3 ɾʘʣʧʳ 

ʘʡʤʘץʪʳץ 

ᴇʥʽʤʥʽש 

ʢᴇʣʝʤʽ 

ɾʘʥ ʙʘʩʳʥʘ 

ʰʘץץʘʥʜʘסʳ 

ʞʘʣʧʳ 

ᴇשʽʨʣʽʢ ᴇʥʽʤ 

ʢᴇʣʝʤʽ 

 

ʤʳש. 

ʪʛ/ 

ʘʜʘʤ 

 

 

3755, 

7 

 

 

3766,8 

 

 

4417,9 

 

 

5240,5 

 

 

5272,7 

4 ᴆʥʝʨʢᴅʩʽʧ 

ᴇʥʜʽʨʽʩʽʥʽ ש 

ʢᴇʣʝʤʽ 

ɾʘʥ ʙʘʩʳʥʘ 

ʰʘץץʘʥʜʘסʳ 

ᴇʥʝʨʢᴅʩʽʧ 

ᴇʥʽʤʽʥʽש 

ʢᴇʣʝʤʽ 

(ᴇשʜʝʫ 

ᴇʥʝʨʢᴅʩʽʙʽ) 

 

ʤʣʥ. 

ʪʛ 

 

 

29,380 

 

 

27,028 

 

 

30,6 

 

 

37,6 

 

 

48,8 
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5 ʉʘʫʜʘ 

ʢᴇʣʝʤʽ 

ɾʘʥ ʙʘʩʳʥʘ 

ʰʘץץʘʥʜʘסʳ 

ʙᴇʣʰʝʢ ʩʘʫʜʘ 

ʘʡʥʘʣʳʤʳʥ 

ʳש ʢᴇʣʝʤʽ 

 

 

ʪʛ/ʯʝ 

ʣ 

 

 

61183 

 

 

625408 

 

 

721506 

 

 

852973 

 

 

594161 

6 ʆʨʪʘʰʘ 

ʘʡʣʳץ 

ʞʘʣʘץʳ 

ʆʨʪʘʰʘ 

ʘʡʣʳץ 

ʞʘʣʘץʳ 

 

ʪʛ 

 

16912 

 

93131 

 

235357 

 

56015 

 

573355 

 

 ʧʘʡʜʘʣʘʥʳʣʤʘʡ ץʪʨʘʥʟʠʪʪʽʢ ᴅʣʝʫʝʪʽ ʪʦʣʳ שʩʪʘʥʥʳץʘʟʘפ ʜʘשʘʟʽʨʛʽ ʪʘפ :ʦʨʳʪʳʥʜʳפ

ʦʪʳʨ. ɾװʢ ʪʘʩʳʤʘʣʳʥʳש ʙʘʩʳʤ ʙᴇʣʽʛʽ ʨʝʩʧʫʙʣʠʢʘ ʽʰʽʥʜʝ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ, ʘʣ ʪʨʘʥʟʠʪʪʽʢ 

ʪʘʩʳʤʘʣʜʘʫ ʢᴇʣʝʤʽ ʤʘʨʜʳʤʩʳʟ. ɹװʛʽʥʛʽ ʪʘשʜʘ ʭʘʣʳץʘʨʘʣʳץ ʪʨʘʥʟʠʪʪʽש ʜʘʤʫʳ ʝʣʜʝʨʜʽש 

ʛʝʦʛʨʘʬʠʷʣʳץ ʦʨʥʘʣʘʩʫʳʥʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽʤʝʥ ʝʤʝʩ, ᴅʣʝʤʜʽʢ ʢᴇʣʽʢ ʞװʡʝʩʽʥʝ ʝש ʞʘשʘ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ, ʙʽʨʽʛʫ ʞᴅʥʝ ʠʥʪʝʛʨʘʮʠʷ ʧʨʦʮʝʩʪʝʨʽʥ ʝʥʛʽʟʫʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. ɹײʣ ʤᴅʩʝʣʝʥʽ 

ʰʝʰʫʜʽש ʤʘשʳʟʜʳ ʬʘʢʪʦʨʳ ʠʥʬʨʘײץʨʳʣʳʤʜʳץ ʦʙʲʝʢʪʽʣʝʨʜʽ ʦʨʥʘʣʘʩʪʳʨʫʜʳש ʙʘʣʣʜʳץ 

ᴅʜʽʩʪʝʤʝʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʦʣ ʢᴇʧʪʝʛʝʥ ץʘʨʘʩʪʳʨʳʣסʘʥ ʬʘʢʪʦʨʣʘʨʜʳ ʝʩʢʝʨʝʜʽ, ʦסʘʥ ʞʦסʘʨʳʜʘ 

ʪʘʣץʳʣʘʥסʘʥ ʛʝʦʛʨʘʬʠʷʣʳץ, ᴅʣʝʫʤʝʪʪʽʢ-ʵʢʦʥʦʤʠʢʘʣʳץ, ʥʦʨʤʘʪʠʚʪʽʢ ʞᴅʥʝ ʢᴇʣʽʢʪʽʢ ʪʠʽʤʜʽʣʽʢ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ץʦʩʫ ײʩʳʥʳʣʘʜʳ. ʂᴇʨʩʝʪʽʣʛʝʥ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʘʚʪʦʨʣʘʨ פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʣʦʛʠʩʪʠʢʘʣʳץ ʠʥʬʨʘײץʨʳʣʳʤʳʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʳװ שʣʛʽʣʝʨ ʢʝʰʝʥʽʥ 

ᴅʟʽʨʣʝʫ װʰʽʥ ʧʘʡʜʘʣʘʥʘʜʳ. 
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çɹʝʡʥʝʫ ʧʦʣʠʪʝʭʥʠʢʘʣʳץ ʢʦʣʣʝʜʞʽèʄʂפʂ 

 

çɾʘʧʧʘʡ ʮʠʬʨʣʘʥʜʳʨʫ ʜᴅʫʽʨʽ ʙʘʩʪʘʣʜʳ. ɹʽʟ ʩʦסʘʥ ʤʽʥʜʝʪʪʽ ʪװʨʜʝ 

ʜʘʡʳʥ ʙʦʣʫʳʤʳʟ ʢʝʨʝʢ. ɹײʣ ï ʝʣʽʤʽʟʜʽש ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʽʥ ʘʨʪʪʳʨʳʧ, 

ʪײʨʘץʪʳ ʜʘʤʫʳʥʘ ʞʦʣ ʘʰʘʪʳʥ ʘʩʘ ʤʘשʳʟʜʳ ʬʘʢʪʦʨè. 

ʂ.ʊʦץʘʝʚ 

 

ɸשʜʘʪʧʘ. ɹײʣ ʞײʤʳʩʪʘ ʢᴇʣʽʢ-ʣʦʛʠʩʪʠʢʘʣʳץ ʞװʡʝʣʝʨʜʽ ʠʥʥʦʚʘʮʠʷʣʳץ ʜʘʤʳʪʫ 

ʤᴅʩʝʣʝʣʝʨʽ ʙʘʩץʘʨʫʰʳʣʳץ, ɻ ʢʦʥʦʤʠʢʘʣʳץ, ʤʘʨʢʝʪʠʥʛʪʽʢ ʞᴅʥʝ ʪʫʨʠʩʪʽʢ ʘʩʧʝʢʪʽʣʝʨ ʪײʨסʳʩʳʥʘʥ 

 ʜʘʡʳʥʜʘ ʢᴇʣʽʢ ʞᴅʥʝ ʣʦʛʠʩʪʠʢʘ ʩʘʣʘʩʳʥסʳ ʞʘᴃʘʥʜʘʥʫ ʞʘסʘʟʽʨʛʽ ʟʘʤʘʥפ .ʘʨʘʩʪʳʨʳʣʘʜʳץ

ʞʝʪʽʣʜʽʨʫ ʵʢʦʥʦʤʠʢʘʥʳש ʪײʨʘץʪʳ ʜʘʤʫʳʥʳש ʤʘשʳʟʜʳ ʬʘʢʪʦʨʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʀʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫ ʢᴇʣʽʢ ץʳʟʤʝʪʪʝʨʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʳʧ, 

ʰʳסʳʥʜʘʨʜʳ ʘʟʘʡʪʫסʘ ʞᴅʥʝ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʩʘʧʘʩʳʥ ʞʘץʩʘʨʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʉʦʥʳʤʝʥ 

 ʧʨʦʮʝʩʪʝʨʜʽ ץʳʨʪʫ ʣʦʛʠʩʪʠʢʘʣʳסשʡʝʣʝʨʽʥ ʞʘװʘʨʫ ʞץʘʪʘʨ, ʤʘʨʢʝʪʠʥʛʪʽʢ ʪᴅʩʽʣʜʝʨ ʤʝʥ ʙʘʩץ

ʦשʪʘʡʣʘʥʜʳʨʫסʘ ʳץʧʘʣ ʝʪʝʜʽ. ʊʫʨʠʩʪʽʢ ʙʘסʳʪʪʘסʳ ʪʘʩʳʤʘʣʜʘʨʜʳש ʜʘʤʫʳ ʢᴇʣʽʢ 

ʠʥʬʨʘײץʨʳʣʳʤʳʥʳש ʤʘשʳʟʳʥ ʘʨʪʪʳʨʘ ʪװʩʝʜʽ. ɾײʤʳʩʪʘ ʢᴇʣʽʢ-ʣʦʛʠʩʪʠʢʘʣʳץ ʞװʡʝʣʝʨʜʽש 

ʠʥʥʦʚʘʮʠʷʣʳץ ʜʘʤʫ ʙʘסʳʪʪʘʨʳ ʤʝʥ ʦʣʘʨʜʳש ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʛʽ ʪʘʣʜʘʥʘʜʳ. 

ʂʽʣʪ ʩᴇʟʜʝʨ.ʢᴇʣʽʢ-ʣʦʛʠʩʪʠʢʘ, ʠʥʥʦʚʘʮʠʷʣʳץ ʜʘʤʫ, ʙʘʩץʘʨʫ, ʵʢʦʥʦʤʠʢʘ, ʤʘʨʢʝʪʠʥʛ, 

ʪʫʨʠʟʤ, ʣʦʛʠʩʪʠʢʘʣʳץ ʞװʡʝʣʝʨ, ʢᴇʣʽʢ ʞװʡʝʣʝʨʽ, ʠʥʥʦʚʘʮʠʷʣʘʨ, ʮʠʬʨʣʘʥʜʳʨʫ, ʪʠʽʤʜʽʣʽʢ, 

ʪʘʩʳʤʘʣʜʘʫ, ʠʥʬʨʘײץʨʳʣʳʤ, ץʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʩʘʧʘʩʳ, ʞʘᴃʘʥʜʘʥʫ. 

 

ʂʽʨʽʩʧʝ. פʘʟʽʨʛʽ ʞʘᴃʘʥʜʘʥʫ ʞᴅʥʝ ʮʠʬʨʣʘʥʜʳʨʫ ʜᴅʫʽʨʽʥʜʝ ʢᴇʣʽʢ-ʣʦʛʠʩʪʠʢʘʣʳץ ʞװʡʝʣʝʨ 

(ʂʃɾ) ᴅʣʝʤʜʽʢ ʵʢʦʥʦʤʠʢʘʥʳש ʩʪʨʘʪʝʛʠʷʣʳץ ʤʘשʳʟʜʳ ײץʨʘʤʜʘʩ ʙᴇʣʽʛʽʥʝ ʘʡʥʘʣʳʧ ʦʪʳʨ. 

ʍʘʣʳץʘʨʘʣʳץ ʩʘʫʜʘʥʳץ שʘʨץʳʥʜʳ ʜʘʤʫʳ, ʞʝʪʢʽʟʫ ʪʽʟʙʝʢʪʝʨʽʥʽש ʢװʨʜʝʣʝʥʫʽ ʞᴅʥʝ 

ʪײʪʳʥʫʰʳʣʘʨ ʪʘʣʘʧʪʘʨʳʥʳש ᴇʟʛʝʨʫʽ ʣʦʛʠʩʪʠʢʘ ʩʘʣʘʩʳʥʘ ʞʘשʘ ʪʘʣʘʧʪʘʨ ץʦʶʜʘ. ɹװʛʽʥʛʽ ʪʘשʜʘ 

ʢᴇʣʽʢ ʞװʡʝʩʽ ʪʝʢ ʞװʢʪʝʨʜʽ ʙʽʨ ʥװʢʪʝʜʝʥ ʝʢʽʥʰʽ ʥװʢʪʝʛʝ ʞʝʪʢʽʟʝʪʽʥ ײץʨʘʣ סʘʥʘ ʝʤʝʩ, ʦʣ 

ʘץʧʘʨʘʪʪʳץ ,ץʘʨʞʳʣʳץ ʞᴅʥʝ ʩʝʨʚʠʩʪʽʢ ʘסʳʥʜʘʨʜʳ ʙʽʨʽʢʪʽʨʝʪʽʥ ʢᴇʧʜʝשʛʝʡʣʽ, ʠʥʪʝʛʨʘʮʠʷʣʘʥסʘʥ 

ʞᴅʥʝ ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ ʵʢʦʞװʡʝ ʨʝʪʽʥʜʝ ʩʠʧʘʪʪʘʣʘʜʳ.ɿʘʤʘʥʘʫʠ ʞʘסʜʘʡʜʘ ʢᴇʣʽʢ-ʣʦʛʠʩʪʠʢʘʣʳץ 

ʞװʡʝʣʝʨʜʽש ʪʠʽʤʜʽʣʽʛʽ ʝʣʜʽש ʵʢʦʥʦʤʠʢʘʣʳץ ᴇʩʽʤ ץʘʨץʳʥʳʥʘ, ʭʘʣʳץʘʨʘʣʳץ ʥʘʨʳץʪʘסʳ ʙᴅʩʝʢʝʛʝ 

 ʳʜʘʥסʨײʪ ץʘʙʽʣʝʪʪʽʣʽʛʽʥʝ ʞᴅʥʝ ʪʨʘʥʟʠʪʪʽʢ ᴅʣʝʫʝʪʽʥʝ ʪʽʢʝʣʝʡ ᴅʩʝʨ ʝʪʝʜʽ. ᴄʩʽʨʝʩʝ, ʛʝʦʛʨʘʬʠʷʣʳץ

ʪʠʽʤʜʽ ʦʨʥʘʣʘʩץʘʥ פʘʟʘץʩʪʘʥ װʰʽʥ ʣʦʛʠʩʪʠʢʘ ʩʘʣʘʩʳʥ ʜʘʤʳʪʫ ײʣʪʪʳץ ʵʢʦʥʦʤʠʢʘʥʳש ʥʝʛʽʟʛʽ 

ʜʨʘʡʚʝʨʣʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɽʫʨʘʟʠʷ ײץʨʣʳסʳʥʳש ʦʨʪʘʣʳסʳʥʜʘ ʦʨʥʘʣʘʩʫʳ ʝʣʛʝ 

ʭʘʣʳץʘʨʘʣʳץ ʢᴇʣʽʢ ʜᴅʣʽʟʜʝʨʽʥ ʜʘʤʳʪʫ ʘʨץʳʣʳ ʞʘᴃʘʥʜʳץ ʩʘʫʜʘ ʞװʡʝʩʽʥʜʝ ʤʘשʳʟʜʳ ʙʫʳʥסʘ 

ʘʡʥʘʣʫ ʤװʤʢʽʥʜʽʛʽʥ ʙʝʨʝʜʽ. ʆʩʳ ʪײʨסʳʜʘʥ ʘʣסʘʥʜʘ, ʢᴇʣʽʢ-ʣʦʛʠʩʪʠʢʘʣʳץ ʠʥʬʨʘײץʨʳʣʳʤʜʳ 

ʞʘסשʳʨʪʫ ʞᴅʥʝ ʦʥʳ ʮʠʬʨʣʘʥʜʳʨʫ ï ʩʪʨʘʪʝʛʠʷʣʳץ ʤʘשʳʟʳ ʙʘʨ ʤʽʥʜʝʪʪʝʨʜʽש ʙʽʨʽ. 

ʎʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ץʘʟʽʨʛʽ ʢʝʟʝשʜʝ ʣʦʛʠʩʪʠʢʘ ʩʘʣʘʩʳʥʳש ʜʘʤʫʳʥ ʘʡץʳʥʜʘʡʪʳʥ 

ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʣʘʨʜʳש ʙʽʨʽ ʙʦʣʳʧ ʦʪʳʨ. çʀʥʜʫʩʪʨʠʷ 4.0è ʪײʞʳʨʳʤʜʘʤʘʩʳ ʘʷʩʳʥʜʘ ʞʘʩʘʥʜʳ 

ʠʥʪʝʣʣʝʢʪ (AI), װʣʢʝʥ ʜʝʨʝʢʪʝʨ (Big Data), ʠʥʪʝʨʥʝʪ ʟʘʪʪʘʨʳ (IoT), ʙʣʦʢʯʝʡʥ ʞᴅʥʝ ʙײʣʪʪʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʣʦʛʠʩʪʠʢʘʣʳץ ʧʨʦʮʝʩʪʝʨʜʽ ʙʘʩץʘʨʫʜʳש ʪʠʽʤʜʽʣʽʛʽʥ ʪװʙʝʛʝʡʣʽ ᴇʟʛʝʨʪʫʜʝ. ɹײʣ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʥʘץʪʳ ʫʘץʳʪ ʨʝʞʠʤʽʥʜʝ ʜʝʨʝʢʪʝʨ ʘʣʤʘʩʫסʘ, ʧʨʦʮʝʩʪʝʨʜʽ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫסʘ, 

ʪᴅʫʝʢʝʣʜʝʨʜʽ ʘʟʘʡʪʫסʘ ʞᴅʥʝ ʨʝʩʫʨʩʪʘʨʜʳ ʦשʪʘʡʣʳ ʧʘʡʜʘʣʘʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʅᴅʪʠʞʝʩʽʥʜʝ, 

ʞʝʪʢʽʟʫ ʪʽʟʙʝʛʽʥʽש ʘʰʳץʪʳסʳ ʘʨʪʳʧ, ʰʳסʳʥʜʘʨ ץʳʩץʘʨʳʧ, ץʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʩʘʧʘʩʳ ʞʘשʘ 

ʜʝשʛʝʡʛʝ ʢᴇʪʝʨʽʣʝʜʽ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʣʦʛʠʩʪʠʢʘʣʳץ ʞװʡʝʣʝʨʜʽש ʜʘʤʫʳ ʪʝʢ ʪʝʭʥʦʣʦʛʠʷʣʳץ ᴇʟʛʝʨʽʩʪʝʨʤʝʥ 

ʰʝʢʪʝʣʤʝʡʜʽ. ɹʘʩץʘʨʫ ʪᴅʩʽʣʜʝʨʽʥʽש ʪʨʘʥʩʬʦʨʤʘʮʠʷʩʳ, ʤʘʨʢʝʪʠʥʛʪʽʢ ʩʪʨʘʪʝʛʠʷʣʘʨʜʳש ʞʘשʘʨʫʳ 

ʞᴅʥʝ ʢʣʠʝʥʪʢʝ ʙʘסʜʘʨʣʘʥסʘʥ ʩʝʨʚʠʩʪʝʨʜʽש ʜʘʤʫʳ ʣʦʛʠʩʪʠʢʘ ʩʘʣʘʩʳʥʳש ʞʘשʘ ʩʘʧʘʣʳץ ʜʝשʛʝʡʛʝ 

ʢᴇʪʝʨʽʣʫʽʥʝ ʳץʧʘʣ ʝʪʝʜʽ. פʘʟʽʨʛʽ ʪײʪʳʥʫʰʳ װʰʽʥ ʞʝʪʢʽʟʫ ʞʳʣʜʘʤʜʳסʳ סʘʥʘ ʝʤʝʩ, ץʳʟʤʝʪʪʽש 

ʩʝʥʽʤʜʽʣʽʛʽ, ʘʰʳץʪʳסʳ ʞᴅʥʝ ʳסשʘʡʣʳʣʳסʳ ʜʘ ʤʘשʳʟʜʳ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʦʤʥʠʢʘʥʘʣʜʳ 

ʢʦʤʤʫʥʠʢʘʮʠʷʣʘʨ, ʮʠʬʨʣʳץ ʧʣʘʪʬʦʨʤʘʣʘʨ ʞᴅʥʝ çʩʦסשʳ ʤʠʣʴè ʣʦʛʠʩʪʠʢʘʩʳ ʝʨʝʢʰʝ ʤʘשʳʟסʘ 

ʠʝ ʙʦʣʳʧ ʦʪʳʨ. 
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ʊʫʨʠʟʤ ʠʥʜʫʩʪʨʠʷʩʳʥʳש ʜʘʤʫʳʤʝʥ ʙʽʨʛʝ ʢᴇʣʽʢ-ʣʦʛʠʩʪʠʢʘʣʳץ ʞװʡʝʣʝʨʜʽש ʨᴇʣʽ ʦʜʘʥ ᴅʨʽ 

ʘʨʪʘ ʪװʩʫʜʝ. ʊʫʨʠʩʪʽʢ ʘסʳʤʜʘʨʜʳ ʪʠʽʤʜʽ ʙʘʩץʘʨʫ, ʢᴇʣʽʢ ץʦʣʞʝʪʽʤʜʽʣʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʞᴅʥʝ 

ʤʫʣʴʪʠʤʦʜʘʣʜʳ ʤʘʨʰʨʫʪʪʘʨʜʳ ʜʘʤʳʪʫ ï ᴇשʽʨʣʝʨʜʽש ʪʫʨʠʩʪʽʢ ʪʘʨʪʳʤʜʳʣʳסʳʥ ʘʨʪʪʳʨʫʜʳש 

ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʣʘʨʳʥʳש ʙʽʨʽ. ᴄʩʽʨʝʩʝ, ʂʘʩʧʠʡ ʤʘשʳ ᴇשʽʨʽ ʩʠʷץʪʳ ʪʘʙʠסʠ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ 

ᴅʣʝʫʝʪʽ ʞʦסʘʨʳ ʘʡʤʘץʪʘʨ װʰʽʥ ʢᴇʣʽʢ ʞᴅʥʝ ʣʦʛʠʩʪʠʢʘ ʠʥʬʨʘײץʨʳʣʳʤʳʥ ʞʝʪʽʣʜʽʨʫ ʪʫʨʠʟʤʜʽ 

ʜʘʤʳʪʫʜʳש ʤʘשʳʟʜʳ ʘʣסʳʰʘʨʪʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʆʩʳ ʟʝʨʪʪʝʫ ʞײʤʳʩʳʥʳש ʤʘץʩʘʪʳ ï ʢᴇʣʽʢ-ʣʦʛʠʩʪʠʢʘʣʳץ ʞװʡʝʣʝʨʜʽ ʠʥʥʦʚʘʮʠʷʣʳץ 

ʜʘʤʳʪʫ ʙʘסʳʪʪʘʨʳʥ ʢʝʰʝʥʜʽ ʪװʨʜʝ ʪʘʣʜʘʫ ʞᴅʥʝ ʦʣʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʳש ʟʘʤʘʥʘʫʠ 

ʪᴅʩʽʣʜʝʨʽʥ ʘʥʳץʪʘʫ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʙʘʩץʘʨʫ, ʵʢʦʥʦʤʠʢʘʣʳץ, ʤʘʨʢʝʪʠʥʛʪʽʢ ʞᴅʥʝ ʪʫʨʠʩʪʽʢ 

ʘʩʧʝʢʪʽʣʝʨ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʘ ץʘʨʘʩʪʳʨʳʣʳʧ, ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫʜʽש 

ʧʨʘʢʪʠʢʘʣʳץ ʤʘשʳʟʳ ʥʝʛʽʟʜʝʣʝʜʽ. ɾʘʣʧʳ ʘʣסʘʥʜʘ, ʢᴇʣʽʢ-ʣʦʛʠʩʪʠʢʘʣʳץ ʞװʡʝʣʝʨʜʽ 

ʠʥʥʦʚʘʮʠʷʣʳץ ʜʘʤʳʪʫ ï ײʣʪʪʳץ ʵʢʦʥʦʤʠʢʘʥʳש ʪײʨʘץʪʳ ᴇʩʽʤʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ, 

ʭʘʣʳץʘʨʘʣʳץ ʠʥʪʝʛʨʘʮʠʷʥʳ ʢװʰʝʡʪʝʪʽʥ ʞᴅʥʝ ʮʠʬʨʣʳץ ʵʢʦʥʦʤʠʢʘʥʳ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʥʝʛʽʟ 

ʙʦʣʘʪʳʥ ʤʘשʳʟʜʳ ʙʘסʳʪʪʘʨʜʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

 

ʂᴇʣʽʢ-ʣʦʛʠʩʪʠʢʘʣʳץ ʞװʡʝʣʝʨʜʽ ʙʘʩץʘʨʫʜʳש ʠʥʥʦʚʘʮʠʷʣʳץ ʤʦʜʝʣʴʜʝʨʽ. 

 שʘʨʫ ʪᴅʩʽʣʜʝʨʽʥʽץʘʣʜʳʤʝʥ ʙʘʩ שʜʘʤʫʳ ʝ שʡʝʣʝʨʜʽװʞ ץʘʟʽʨʛʽ ʢᴇʣʽʢ-ʣʦʛʠʩʪʠʢʘʣʳפ

ʪװʙʝʛʝʡʣʽ ᴇʟʛʝʨʫʽʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ. ɼᴅʩʪװʨʣʽ, ץʘʪʘש ʠʝʨʘʨʭʠʷʣʳץ ʙʘʩץʘʨʫ ʤʦʜʝʣʴʜʝʨʽ ʙʽʨʪʽʥʜʝʧ 

ʠʢʝʤʜʽ, ʮʠʬʨʣʳץ ʞᴅʥʝ ʜʝʨʝʢʪʝʨʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ ʞװʡʝʣʝʨʤʝʥ ʘʣʤʘʩʪʳʨʳʣʫʜʘ. 

ɹײʣ ᴇʟʛʝʨʽʩ ʣʦʛʠʩʪʠʢʘ ʩʘʣʘʩʳʥʜʘ ʰʝʰʽʤ ץʘʙʳʣʜʘʫ ʞʳʣʜʘʤʜʳסʳʥ ʘʨʪʪʳʨʳʧ, ʨʝʩʫʨʩʪʘʨʜʳ 

ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫסʘ ʞᴅʥʝ ʙʘʨʣʳץ ʧʨʦʮʝʩʪʝʨʜʽש ʘʰʳץʪʳסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. 

ʀʥʥʦʚʘʮʠʷʣʳץ ʙʘʩץʘʨʫ ʤʦʜʝʣʽʥʽש ʥʝʛʽʟʛʽ ʝʨʝʢʰʝʣʽʛʽ ï ʞװʡʝʥʽש ʪײʪʘʩ ʮʠʬʨʣʳץ 

ʵʢʦʞװʡʝ ʨʝʪʽʥʜʝ ʞײʤʳʩ ʽʩʪʝʫʽ. ʄײʥʜʘ ʙʘʨʣʳץ ʧʨʦʮʝʩʪʝʨ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩץʘʥ ʙʽʨʥʝʰʝ 

ʜʝשʛʝʡʜʝʥ ʪײʨʘʜʳ: ʩʳʨʪץʳ ʦʨʪʘʜʘʥ ʙʘʩʪʘʧ ʥʘץʪʳ ʦʨʳʥʜʘʫʰʳ ʞװʡʝʛʝ ʜʝʡʽʥʛʽ ʙʘʨʣʳץ 

ʵʣʝʤʝʥʪʪʝʨ ʙʽʨ ʘץʧʘʨʘʪʪʳץ ʢʝשʽʩʪʽʢʪʝ ᴅʨʝʢʝʪ ʝʪʝʜʽ. ʉʳʨʪץʳ ʦʨʪʘ ʨʝʪʽʥʜʝ ʥʘʨʳץʪʳץ ʩײʨʘʥʳʩ, 

ʢʣʠʝʥʪʪʝʨʜʽץ שʘʞʝʪʪʽʣʽʛʽ ʞᴅʥʝ ʞʘᴃʘʥʜʳץ ʵʢʦʥʦʤʠʢʘʣʳץ ʬʘʢʪʦʨʣʘʨ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ɹײʣ 

ʬʘʢʪʦʨʣʘʨ ʣʦʛʠʩʪʠʢʘʣʳץ ʞװʡʝʥʽש ʙʘסʳʪʳ ʤʝʥ ʞװʢʪʝʤʝʩʽʥʝ ʪʽʢʝʣʝʡ ᴅʩʝʨ ʝʪʝʜʽ. ʂʝʣʝʩʽ ʤʘשʳʟʜʳ 

ʢʦʤʧʦʥʝʥʪ ï ʜʝʨʝʢʪʝʨʜʽ ʞʠʥʘʫ ʞװʡʝʩʽ. פʘʟʽʨʛʽ ʪʘשʜʘ ERP ʞװʡʝʣʝʨʽ, GPS ʥʘʚʠʛʘʮʠʷʩʳ ʞᴅʥʝ IoT 

ʩʝʥʩʦʨʣʘʨʳ ʘʨץʳʣʳ ʥʘץʪʳ ʫʘץʳʪ ʨʝʞʠʤʽʥʜʝ װʣʢʝʥ ʢᴇʣʝʤʜʝʛʽ ʘץʧʘʨʘʪ ʞʠʥʘʣʘʜʳ. ɹײʣ ʜʝʨʝʢʪʝʨ 

ʪʘʩʳʤʘʣ ʧʨʦʮʝʩʽʥʽש ᴅʨ ʢʝʟʝשʽʥ ʙʘץʳʣʘʫסʘ, ʞװʢʪʽש ʦʨʥʘʣʘʩʫʳʥ ʘʥʳץʪʘʫסʘ ʞᴅʥʝ ʦʧʝʨʘʮʠʷʣʳץ 

ʧʨʦʮʝʩʪʝʨʜʽש ʘʰʳץʪʳסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɾʠʥʘʣסʘʥ ʘץʧʘʨʘʪ ʘʨʥʘʡʳ ʘʥʘʣʠʪʠʢʘʣʳץ ʙʣʦʢʪʘ ᴇשʜʝʣʝʜʽ. ʄײʥʜʘ Big Data 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʤʝʥ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʘʣʛʦʨʠʪʤʜʝʨʽ ץʦʣʜʘʥʳʣʘʜʳ. ʆʣʘʨ ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʧ 

 ʘ ʞᴅʥʝסʪʘʡʣʘʥʜʳʨʫשʘ, ʤʘʨʰʨʫʪʪʘʨʜʳ ʦסʨʘʥʳʩʪʳ ʙʦʣʞʘʫײʳ ʩסʪʘץʦʡʤʘʡ, ʙʦʣʘʰʘץ ʘʥʘץ

ʳץʪʠʤʘʣ ʪᴅʫʝʢʝʣʜʝʨʜʽ ʘʣʜʳʥ ʘʣʘ ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʆʩʳʣʘʡʰʘ ʙʘʩץʘʨʫ ʰʝʰʽʤʜʝʨʽ 

ʪʝʢ ʪᴅʞʽʨʠʙʝʛʝ ʝʤʝʩ, ʥʘץʪʳ ʜʝʨʝʢʪʝʨʛʝ ʥʝʛʽʟʜʝʣʝʜʽ. ɾװʡʝʥʽש ʦʨʪʘʣʳץ ʵʣʝʤʝʥʪʽ ï ʙʘʩץʘʨʫ 

ʷʜʨʦʩʳ, ̫ h ץʥʠ ʩʪʨʘʪʝʛʠʷʣʳס ʝʰʽʤ ץʘʙʳʣʜʘʫ ʜʝשʛʝʡʽ. ɹײʣ ʜʝשʛʝʡʜʝ ʨʝʩʫʨʩʪʘʨʜʳ ʙᴇʣʫ, ʦשʪʘʡʣʳ 

ʤʘʨʰʨʫʪʪʘʨʜʳ ʪʘשʜʘʫ ʞᴅʥʝ ʣʦʛʠʩʪʠʢʘʣʳץ ʧʨʦʮʝʩʪʝʨʜʽ ʞʦʩʧʘʨʣʘʫ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. 

ʀʥʪʝʣʣʝʢʪʫʘʣʜʳ ץʦʣʜʘʫ ʞװʡʝʣʝʨʽʥʽש ʘʨץʘʩʳʥʜʘ ʙײʣ ʧʨʦʮʝʩʩ ʞʳʣʜʘʤ ᴅʨʽ ʜᴅʣ ʦʨʳʥʜʘʣʘʜʳ. 

ɹʘʩץʘʨʫ ʰʝʰʽʤʜʝʨʽ ʢʝʡʽʥ ʦʨʳʥʜʘʫʰʳ ʞװʡʝʛʝ ʙʝʨʽʣʝʜʽ. ɹײʣ ʢʝʟʝשʜʝ ʪʘʩʳʤʘʣʜʘʫ, ץʦʡʤʘʣʘʫ 

ʞᴅʥʝ ʞʝʪʢʽʟʫ ʧʨʦʮʝʩʪʝʨʽ ʥʘץʪʳ ʽʩʢʝ ʘʩʳʨʳʣʘʜʳ. ʈʦʙʦʪʪʘʥʜʳʨʳʣסʘʥ ץʦʡʤʘʣʘʨ, 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʢᴇʣʽʢ ʞװʡʝʣʝʨʽ ʞᴅʥʝ ʮʠʬʨʣʳץ ʙʘץʳʣʘʫ ײץʨʘʣʜʘʨʳ ʦʧʝʨʘʮʠʷʣʘʨʜʳש 

ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʜʳ. 

ɾװʡʝʥʽש ʩʦסשʳ ʤʘשʳʟʜʳ ʙᴇʣʽʛʽ ï ʢʝʨʽ ʙʘʡʣʘʥʳʩ ʤʝʭʘʥʠʟʤʽ. ʆʨʳʥʜʘʣסʘʥ ʦʧʝʨʘʮʠʷʣʘʨ 

ʥᴅʪʠʞʝʣʝʨʽ ʪʘʣʜʘʥʳʧ, ץʘʡʪʘʜʘʥ ʜʝʨʝʢʪʝʨ ʙʘʟʘʩʳʥʘ ʞʽʙʝʨʽʣʝʜʽ. ɹײʣ ʮʠʢʣʜʽʢ ʧʨʦʮʝʩʩ ʞװʡʝʥʽש 

 ,ʡʝ ᴇʟʽʥ-ᴇʟʽ ʨʝʪʪʝʧװʞ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ʅᴅʪʠʞʝʩʽʥʜʝ ʣʦʛʠʩʪʠʢʘʣʳץ ʟʜʽʢʩʽʟ ʞʝʪʽʣʜʽʨʽʣʫʽʥװ

ʫʘץʳʪ ᴇʪʝ ʢʝʣʝ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʪʳʥ ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ ײץʨʳʣʳʤסʘ ʘʡʥʘʣʘʜʳ. 

ʆʩʳʣʘʡʰʘ, ʠʥʥʦʚʘʮʠʷʣʳץ ʙʘʩץʘʨʫ ʤʦʜʝʣʽ ʢᴇʣʽʢ-ʣʦʛʠʩʪʠʢʘʣʳץ ʞװʡʝʣʝʨʜʽ ʞʘשʘ ʩʘʧʘʣʳץ 

ʜʝשʛʝʡʛʝ ʢᴇʪʝʨʽʧ, ʦʣʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽ ʤʝʥ ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ ʘʡʪʘʨʣʳץʪʘʡ ʘʨʪʪʳʨʘʜʳ. 

ʃʦʛʠʩʪʠʢʘʜʘסʳ ʤʘʨʢʝʪʠʥʛʪʽʢ ʩʪʨʘʪʝʛʠʷʣʘʨ ʞᴅʥʝ ʢʣʠʝʥʪʢʝ ʙʘסʜʘʨʣʘʥʫ. 
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ʃʦʛʠʩʪʠʢʘʜʘסʳ ʤʘʨʢʝʪʠʥʛʪʽʢ ʩʪʨʘʪʝʛʠʷʣʘʨ ץʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʢʣʠʝʥʪʢʝ ʙʘסʜʘʨʣʘʥʫ 

 ,ʤʘʨʢʝʪʠʥʛ ʪʝʢ ʪʘʫʘʨʜʳ ʞʝʪʢʽʟʫʤʝʥ ʰʝʢʪʝʣʤʝʡ ץʛʽʥʜʝ ʣʦʛʠʩʪʠʢʘʣʳװʠʜʘʩʳʥʘ ʥʝʛʽʟʜʝʣʝʜʽ. ɹסʘץ

ʢʣʠʝʥʪʢʝ ʪʦʣʳץʪʘʡ h ʝʰʽʤ ײʩʳʥʘʪʳʥ end-to-end solution ʤʦʜʝʣʽʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ. 

ɹײʣ ʪᴅʩʽʣ ʢʣʠʝʥʪʪʽש ʙʘʨʣʳץ ץʘʞʝʪʪʽʣʽʛʽʥ ʙʽʨ ʞװʡʝ ʘʨץʳʣʳ ץʘʤʪʳʧ, ʩʝʨʚʠʩʪʽש ʩʘʧʘʩʳʥ 

ʘʨʪʪʳʨʫסʘ ʞᴅʥʝ ʪײʪʳʥʫʰʳ ʣʦʷʣʴʜʽʣʽʛʽʥ ʢװʰʝʡʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʀʥʥʦʚʘʮʠʷʣʳץ ʤʘʨʢʝʪʠʥʛʪʽש ʤʘשʳʟʜʳ ײץʨʘʣʜʘʨʳʥʳש ʙʽʨʽ ï Customer Journey Map 

(CJM). ʆʣ ʞװʢ ʠʝʩʽʥʽש ʥʝʤʝʩʝ ʪײʪʳʥʫʰʳʥʳש ʪʘʧʩʳʨʳʩ ʙʝʨʫ ʩᴅʪʽʥʝʥ ʙʘʩʪʘʧ, ץʳʟʤʝʪʪʽ ʪʦʣʳץ 

ʘʣסʘʥסʘ ʜʝʡʽʥʛʽ ʙʘʨʣʳץ ʞʦʣʳʥ ʮʠʬʨʣʳץ ʪװʨʜʝ ʙʘץʳʣʘʫסʘ ʞᴅʥʝ ʪʘʣʜʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹײʣ 

 .ʪʘʧ, ʩʝʨʚʠʩʪʽ ʞʝʪʽʣʜʽʨʝʜʽץʩʪʘʨʜʳ ʘʥʳײʳʣʳ ʢʦʤʧʘʥʠʷ ʢʣʠʝʥʪ ʪᴅʞʽʨʠʙʝʩʽʥʜʝʛʽ ᴅʣʩʽʟ ʪץʨʘʣ ʘʨײץ

ʉʦʥʳʤʝʥ ץʘʪʘʨ ʦʤʥʠʢʘʥʘʣʜʳʣʳץ ʪײʪʳʥʫʰʳסʘ ᴅʨʪװʨʣʽ ʙʘʡʣʘʥʳʩ ʘʨʥʘʣʘʨʳ ʘʨץʳʣʳ ץʳʟʤʝʪʪʽ 

ʙʘץʳʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʗסʥʠ ʢʣʠʝʥʪ ʩʘʡʪ, ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘ ʥʝʤʝʩʝ IoT ʩʝʥʩʦʨʣʘʨʳ 

ʘʨץʳʣʳ ᴇʟ ʞװʛʽʥʽץ שʦʟסʘʣʳʩʳʥ ʢʝʟ ʢʝʣʛʝʥ ʫʘץʳʪʪʘ ץʘʜʘסʘʣʘʡ ʘʣʘʜʳ. ʄʘʨʢʝʪʠʥʛʪʽʢ ʪײʨסʳʜʘʥ 

ʘʣסʘʥʜʘ, ʩʦסשʳ ʤʠʣʴ (last mile) ʣʦʛʠʩʪʠʢʘʩʳʥʳש ʩʘʧʘʩʳ ʢʦʤʧʘʥʠʷʥʳש ʙʨʝʥʜʪʽʢ ʠʤʠʜʞʽʥ 

ʘʡץʳʥʜʘʡʪʳʥ ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʣʘʨʜʳש ʙʽʨʽ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. פʘʟʽʨʛʽ ʪʘשʜʘ ʨʦʙʦʪʪʘʥʜʳʨʳʣסʘʥ 

ʞʝʪʢʽʟʫ ʞװʡʝʣʝʨʽ ʤʝʥ ʜʨʦʥʜʘʨʜʳ ץʦʣʜʘʥʫ ʣʦʛʠʩʪʠʢʘ ʩʘʣʘʩʳʥʜʘ ʞʘשʘ ʤʘʨʢʝʪʠʥʛʪʽʢ 

ʘʨʪʳץʰʳʣʳץ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʫʜʘ. ʀʥʥʦʚʘʮʠʷʣʳץ ʤʘʨʢʝʪʠʥʛʪʽש ʪᴅʞʽʨʠʙʝʣʽʢ ʤʳʩʘʣʳ 

ʨʝʪʽʥʜʝ ץʘʟʘץʩʪʘʥʜʳץ ʣʦʛʠʩʪʠʢʘʣʳץ ʦʧʝʨʘʪʦʨʣʘʨ ʘʨʘʩʳʥʜʘ çKZT Expressè ɸפ 

ʢʦʤʧʘʥʠʷʩʳʥʳץ שʳʟʤʝʪʽʥ ץʘʨʘʩʪʳʨʫסʘ ʙʦʣʘʜʳ. ɹײʣ ʢʦʤʧʘʥʠʷ (פʘʟʘץʩʪʘʥ ʪʝʤʽʨ ʞʦʣʳʥʳש 

ʝʥʰʽʣʝʩ ײץʨʳʣʳʤʳ ʨʝʪʽʥʜʝ) ʢʣʠʝʥʪʢʝ ʙʘסʜʘʨʣʘʥʫ ʤʦʜʝʣʽʥ ʪʠʽʤʜʽ ʝʥʛʽʟʛʝʥ. ʂʦʤʧʘʥʠʷʥʳש 

ʤʘʨʢʝʪʠʥʛʪʽʢ ʩʪʨʘʪʝʛʠʷʩʳ װʰ ʥʝʛʽʟʛʽ ʙʘסʳʪץʘ ʥʝʛʽʟʜʝʣʝʜʽ. 

ɹʽʨʽʥʰʽʜʝʥ, ʤʫʣʴʪʠʤʦʜʘʣʜʳ ʤʘʨʢʝʪʠʥʛ ץʘסʠʜʘʩʳ ʙʦʡʳʥʰʘ ʢʦʤʧʘʥʠʷ ʪʝʢ ʪʝʤʽʨʞʦʣ 

ʪʘʩʳʤʘʣʳʥ סʘʥʘ ʝʤʝʩ, çʝʩʽʢʪʝʥ ʝʩʽʢʢʝ ʜʝʡʽʥè (door-to-door) ץʳʟʤʝʪʽʥ ײʩʳʥʘʜʳ. ɹײʣ one-stop-

shop ʤʦʜʝʣʽʥ ץʘʣʳʧʪʘʩʪʳʨʳʧ, ʢʣʠʝʥʪʪʽש ʙʘʨʣʳץ ʣʦʛʠʩʪʠʢʘʣʳץ ʤᴅʩʝʣʝʩʽʥ ʙʽʨ ʦʧʝʨʘʪʦʨ ʘʨץʳʣʳ 

ʰʝʰʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɽʢʽʥʰʽʜʝʥ, ʢʦʤʧʘʥʠʷ ʪʨʘʥʟʠʪʪʽʢ ʫʘץʳʪʪʳ ʥʝʛʽʟʛʽ ᴇʥʽʤ ʨʝʪʽʥʜʝ ʥʘʨʳץץʘ h ʳסʘʨʘʜʳ. ʗסʥʠ 

ʙʘʩʪʳ ʤʘʨʢʝʪʠʥʛʪʽʢ ײʨʘʥ ï ʞʳʣʜʘʤʜʳפ .ץʳʪʘʡ ʤʝʥ ɽʫʨʦʧʘ ʘʨʘʩʳʥʜʘסʳ ʞװʢ ʧʦʡʳʟʜʘʨʳʥʳש 

12ï15 ʢװʥ ʽʰʽʥʜʝ ʞʝʪʢʽʟʽʣʫʽ ʪʝשʽʟ ʞʦʣʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʰʘʤʘʤʝʥ װʰ ʝʩʝ ʞʳʣʜʘʤʳʨʘץ 

ʙʦʣʳʧ, ʢʦʤʧʘʥʠʷסʘ ʤʘשʳʟʜʳ ʙᴅʩʝʢʝʣʽʢ ʘʨʪʳץʰʳʣʳץ ʙʝʨʝʜʽ. 

 .ʘʥסʛʝʡʜʝ ʜʘʤʳʪʳʣשʘʨʳ ʜʝסʩʝʨʚʠʩʪʝʨ ʤʝʥ ʪʨʘʥʩʧʘʨʝʥʪʪʽʣʽʢ ʞʦ ץʰʽʥʰʽʜʝʥ, ʮʠʬʨʣʳת

ɾװʢ ʠʝʣʝʨʽʥʝ ʘʨʥʘʣסʘʥ ʞʝʢʝ ʢʘʙʠʥʝʪ ʞᴅʥʝ ʥʘץʪʳ ʫʘץʳʪʪʘסʳ ʪʨʝʢʠʥʛ ʞװʡʝʩʽ ʢʣʠʝʥʪʢʝ ᴇʟ ʞװʛʽʥ 

ʙʘץʳʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹײʣ ʮʠʬʨʣʳץ ʰʝʰʽʤʜʝʨ ʢʦʤʧʘʥʠʷסʘ ʜʝʛʝʥ ʩʝʥʽʤʜʽ ʘʨʪʪʳʨʳʧ, 

ʣʦʛʠʩʪʠʢʘʣʳץ ץʳʟʤʝʪʪʽש ʘʰʳץʪʳסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 

 ʳʪʳ ï ʪʝʢסʥʝʛʽʟʛʽ ʙʘ שʳ ʟʘʤʘʥʘʫʠ ʤʘʨʢʝʪʠʥʛʪʽסʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, ʣʦʛʠʩʪʠʢʘʜʘפ

 .ʘʣʳʧʪʘʩʪʳʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳץ ᴅʨʽ ʩʝʥʽʤʜʽ ʪᴅʞʽʨʠʙʝ ץʰʽʥ ʪʦʣʳװ ʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʝʤʝʩ, ʢʣʠʝʥʪץ

ʊʫʨʠʩʪʽʢ ʣʦʛʠʩʪʠʢʘʥʳש ʜʘʤʫ ʘʩʧʝʢʪʽʣʝʨʽ. 

ʊʫʨʠʩʪʽʢ ʣʦʛʠʩʪʠʢʘʥʳש ʜʘʤʫ ʘʩʧʝʢʪʽʣʝʨʽ ץʘʟʽʨʛʽ ʪʘשʜʘ ʣʦʛʠʩʪʠʢʘ ʤʝʥ ʪʫʨʠʟʤ 

ʩʘʣʘʣʘʨʳʥʳש ʪʳסʳʟ ʠʥʪʝʛʨʘʮʠʷʩʳʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ. ʂᴇʣʽʢ ʞװʡʝʩʽ ʪʫʨʠʩʪʽʢ ʠʥʜʫʩʪʨʠʷʥʳש 

ʥʝʛʽʟʛʽ ʪʽʨʝʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʩʝʙʝʙʽ ʪʫʨʠʩʪʽʢ ʜʝʩʪʠʥʘʮʠʷʣʘʨʜʳץ שʦʣʞʝʪʽʤʜʽʣʽʛʽ ʝש ʘʣʜʳʤʝʥ 

ʢᴇʣʽʢ ʠʥʬʨʘײץʨʳʣʳʤʳʥʳש ʜʘʤʫ ʜʝשʛʝʡʽʥʝ ʙʘʡʣʘʥʳʩʪʳ. ʊʫʨʠʩʪʽʢ ʣʦʛʠʩʪʠʢʘʥʳ ʠʥʥʦʚʘʮʠʷʣʳץ 

ʜʘʤʳʪʫ ʪʫʨʠʩʪʽʢ ʥʳʩʘʥʜʘʨסʘ ץʦʣʞʝʪʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʳʧ, ʪʫʨʠʩʪʝʨ ʘסʳʥʳʥ ʢᴇʙʝʡʪʫʛʝ ʳץʧʘʣ 

ʝʪʝʜʽ. 

ɹײʣ ʙʘסʳʪʪʘ ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ ʪʫʨʠʩʪʽʢ ʢᴇʣʽʢ ʞװʡʝʣʝʨʽ (ITTS) ʝʨʝʢʰʝ ʤʘשʳʟסʘ ʠʝ. ʆʣʘʨ 

ʞʦʣʘʫʰʳʣʘʨסʘ ʙʽʨʳסשʘʡ ʮʠʬʨʣʳץ ʙʠʣʝʪ (intermodal ticketing) ײʩʳʥʫ, ʥʘץʪʳ ʫʘץʳʪ ʨʝʞʠʤʽʥʜʝ 

ʢᴇʣʽʢ ץʦʟסʘʣʳʩʳʥ ʙʘץʳʣʘʫ ʞᴅʥʝ ʤʫʣʴʪʠʪʽʣʜʽ ʥʘʚʠʛʘʮʠʷʣʳץ ʞװʡʝʣʝʨ ʘʨץʳʣʳ ʙʘסʳʪ-ʙʘסʜʘʨ 

ʙʝʨʫʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ʄײʥʜʘʡ ʞװʡʝʣʝʨ ʪʫʨʠʩʪʽʢ ʩʘʧʘʨʣʘʨʜʳ ʳסשʘʡʣʳ ᴅʨʽ ʪʠʽʤʜʽ ʝʪʝʜʽ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ ʢᴇʣʽʢʪʽʢ ʭʘʙʪʘʨʜʳ ʪʝʢ ʪʨʘʥʟʠʪʪʽʢ ʥװʢʪʝ ʨʝʪʽʥʜʝ ʝʤʝʩ, ʪʫʨʠʩʪʽʢ ʞᴅʥʝ 

ʤᴅʜʝʥʠ ʦʨʪʘʣʳץ ʨʝʪʽʥʜʝ ʜʘʤʳʪʫ װʨʜʽʩʽ ʙʘʡץʘʣʘʜʳ. ᴄʫʝʞʘʡʣʘʨ ʤʝʥ ʪʝʤʽʨʞʦʣ ʚʦʢʟʘʣʜʘʨʳ 

ʟʘʤʘʥʘʫʠ ʩʝʨʚʠʩʪʽʢ ʞᴅʥʝ ʤᴅʜʝʥʠ ʥʳʩʘʥʜʘʨסʘ ʘʡʥʘʣʳʧ, ʪʫʨʠʩʪʝʨ װʰʽʥ ץʦʩʳʤʰʘ ʪʘʨʪʳʤʜʳʣʳץ 

 ʳʣʳץʽʟʽ ʘʨשʪʫʨʠʩʪʽʢ ᴅʣʝʫʝʪʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʂʘʩʧʠʡ ʪʝ שʽʨʽʥʽשʳʩʪʘʫ ᴇסשʘʣʳʧʪʘʩʪʳʨʘʜʳ. ʄʘץ

ᴇʪʝʪʽʥ ʢʨʫʠʟʜʽʢ ʞᴅʥʝ ʧʘʨʦʤʜʳץ ʣʦʛʠʩʪʠʢʘʥʳ ʮʠʬʨʣʘʥʜʳʨʫ ᴇשʽʨʛʝ ʢʝʣʝʪʽʥ ʰʝʪʝʣʜʽʢ ʪʫʨʠʩʪʝʨ 

ʩʘʥʳʥ ʝʢʽ ʝʩʝʛʝ ʜʝʡʽʥ ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 
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ᴇשʽʨʽʥʽש ʤʳʩʘʣʳʥʜʘ. 

 שʽʨʽʥʽשʳʩʪʘʫ ᴇסשᴅʣʝʫʝʪʽʥ ʜʘʤʳʪʫ ʢʦʥʪʝʢʩʪʽʥʜʝ ʄʘ ץʢᴇʣʽʢ-ʣʦʛʠʩʪʠʢʘʣʳ שʩʪʘʥʥʳץʘʟʘפ

ʨᴇʣʽ ʝʨʝʢʰʝ. ɸץʪʘʫ ʪʝשʽʟ ʧʦʨʪʳ (Port of Aktau) ʂʘʩʧʠʡ ʘʡʤʘסʳʥʜʘסʳ çDigital Portè 

ʪײʞʳʨʳʤʜʘʤʘʩʳʥ ʙʝʣʩʝʥʜʽ ʪװʨʜʝ ʝʥʛʽʟʽʧ ʞʘʪץʘʥ ʞʝʪʝʢʰʽ ʠʥʬʨʘײץʨʳʣʳʤʜʳץ ʥʳʩʘʥʜʘʨʜʳש 

ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʇʦʨʪʪʘסʳ ʮʠʬʨʣʘʥʜʳʨʫ ʙʽʨʥʝʰʝ ʥʝʛʽʟʛʽ ʙʘסʳʪ ʙʦʡʳʥʰʘ ʞװʟʝʛʝ 

ʘʩʳʨʳʣסʘʥ. 

ɹʽʨʽʥʰʽʜʝʥ, NOMAD ʘץʧʘʨʘʪʪʳץ ʞװʡʝʩʽ ʧʦʨʪ ʽʰʽʥʜʝʛʽ ʞװʢʪʽ ץʘʙʳʣʜʘʫ, ʩʘץʪʘʫ ʞᴅʥʝ 

ʞᴇʥʝʣʪʫ ʧʨʦʮʝʩʪʝʨʽʥ ʪʦʣʳץ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. ɽʢʽʥʰʽʜʝʥ, çʙʽʨʳסשʘʡ ʪʝʨʝʟʝè 

ʞװʡʝʩʽ ʢʝʜʝʥʜʽʢ ʞᴅʥʝ h ʝʢʘʨʘʣʳץ ʨᴅʩʽʤʜʝʨʜʽ ɻ ʣʝʢʪʨʦʥʜʳ ʬʦʨʤʘʪץʘ ʢᴇʰʽʨʽʧ, ײץʞʘʪʪʘʨʜʳ ᴇשʜʝʫ 

ʫʘץʳʪʳʥ 10ï12 ʩʘסʘʪʪʘʥ 1ï2 ʩʘסʘʪץʘ ʜʝʡʽʥ ץʳʩץʘʨʪʪʳ. תʰʽʥʰʽʜʝʥ, ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ 

ʙʝʡʥʝʙʘץʳʣʘʫ ʞᴅʥʝ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʥʝʛʽʟʽʥʜʝʛʽ ʞװʡʝʣʝʨ ʢʦʥʪʝʡʥʝʨʣʝʨʜʽץ שʦʟסʘʣʳʩʳʥ 

ʞᴅʥʝ ʞװʢʪʽץ שʘʫʽʧʩʽʟʜʽʛʽʥ ʘʜʘʤʥʳש ʪʽʢʝʣʝʡ ץʘʪʳʩʫʳʥʩʳʟ ʙʘץʳʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 ʘץʳʟʜʳ ʪʨʘʥʟʠʪʪʽʢ ʭʘʙשʽʩʪʽʛʽʥʜʝʛʽ ʤʘשʦʨʥʘʣʘʩʫʳ ʦʥʳ ɽʫʨʘʟʠʷ ʢʝ ץʛʝʦʛʨʘʬʠʷʣʳ שʩʪʘʥʥʳץʘʟʘפ

ʘʡʥʘʣʜʳʨʘʜʳ. ᴄʩʽʨʝʩʝ ʄʘסשʳʩʪʘʫ ʦʙʣʳʩʳʥʜʘסʳ ʪʝשʽʟ ʧʦʨʪʪʘʨʳ çʆʨʪʘʣʳץ ʜᴅʣʽʟè 

(ʊʨʘʥʩʢʘʩʧʠʡ ʭʘʣʳץʘʨʘʣʳץ ʢᴇʣʽʢ ʙʘסʳʪʳ) ʘʷʩʳʥʜʘ ʩʪʨʘʪʝʛʠʷʣʳץ ʤʘשʳʟסʘ ʠʝ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ 

ʝʣʽʤʽʟʜʝʛʽ ʞװʢ ʘʡʥʘʣʳʤʳʥʳש ʜʠʥʘʤʠʢʘʩʳ ʪײʨʘץʪʳ ᴇʩʽʤ ʢᴇʨʩʝʪʽʧ ʦʪʳʨ, ʙײʣ ʠʥʬʨʘײץʨʳʣʳʤʜʳ 

ʮʠʬʨʣʘʥʜʳʨʫ ʞᴅʥʝ ʣʦʛʠʩʪʠʢʘʣʳץ ʞװʡʝʣʝʨʜʽ ʞʘסשʳʨʪʫʤʝʥ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ. 

ʊʝʤʽʨʞʦʣ, ʘʚʪʦʤʦʙʠʣʴ ʞᴅʥʝ ʪʝשʽʟ ʢᴇʣʽʛʽ ʙʦʡʳʥʰʘ ʞװʢ ʘʡʥʘʣʳʤʳ ʜʘ ʞʳʣ ʩʘʡʳʥ ʘʨʪʳʧ 

ʢʝʣʝʜʽ. ʊʝʤʽʨʞʦʣ ʢᴇʣʽʛʽ ʝש ʞʦסʘʨʳ װʣʝʩʢʝ ʠʝ ʙʦʣʳʧ ʦʪʳʨ, ʘʣ ʪʝשʽʟ ʢᴇʣʽʛʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש 

 .ʘʨʪʫʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ שʳʥʳסʫʘʪʪʳʣʳץ שʧʦʨʪʪʘʨʳʥʳ ץʨʳײפ ʪʘʫ ʞᴅʥʝץʳʥʜʳ ᴇʩʫʽ ɸץʘʨץ

ᴄʩʽʨʝʩʝ ʢʦʥʪʝʡʥʝʨʣʽʢ ʪʘʩʳʤʘʣʜʘʨʜʳש (TEU) ʢᴇʣʝʤʽʥʽײ שʣסʘʶʳ ʧʦʨʪʪʘʨʜʘסʳ ʮʠʬʨʣʳץ ʙʘʩץʘʨʫ 

ʞװʡʝʣʝʨʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. 

 ,ץʜʘʤʳʪʫ ʪʝʭʥʦʣʦʛʠʷʣʳ ץʡʝʣʝʨʜʽ ʠʥʥʦʚʘʮʠʷʣʳװʞ ץʦʨʳʪʳʥʜʳ. ʂᴇʣʽʢ-ʣʦʛʠʩʪʠʢʘʣʳפ

ʵʢʦʥʦʤʠʢʘʣʳץ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʬʘʢʪʦʨʣʘʨʜʳש ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ. ʎʠʬʨʣʳץ 

ʙʘʩץʘʨʫ ᴅʜʽʩʪʝʨʽʥ ʝʥʛʽʟʫ, ʠʥʬʨʘײץʨʳʣʳʤʜʳ ʞʝʪʽʣʜʽʨʫ, ʤʘʨʢʝʪʠʥʛʪʽʢ ʞʘסשʳʨʪʫ ʞᴅʥʝ ʪʫʨʠʩʪʽʢ 

ʣʦʛʠʩʪʠʢʘʥʳ ʜʘʤʳʪʫ ʤʝʤʣʝʢʝʪʪʽש ʞʘᴃʘʥʜʳץ ʩʘʫʜʘ ʞװʡʝʩʽʥʜʝʛʽ ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ 

ʘʨʪʪʳʨʘʜʳ. ɹײʣ ʙʘסʳʪʪʘסʳ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨ, ʩʦʥʳש ʽʰʽʥʜʝ ʐ. ɽʩʝʥʦʚ ʘʪʳʥʜʘסʳ 

ʫʥʠʚʝʨʩʠʪʝʪ ʙʘʟʘʩʳʥʜʘסʳ ʟʝʨʪʪʝʫʣʝʨ, ʠʥʞʝʥʝʨʣʽʢ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ ʰʝʰʽʤʜʝʨʜʽש ʪʠʽʤʜʽ 

ʞװʟʝʛʝ ʘʩʫʳʥʘ ʤʘשʳʟʜʳ װʣʝʩ ץʦʩʘʜʳ. 

ʇɸʁɼɸʃɸʅʓʃנɸʅ ᴄɼɽɹʀɽʊʊɽʈ ʊɯɿɯʄɯ 
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ʊʘʙʳʣʦʚ ɸ .ʋ. - ʢ.ʪ.ʥ., ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ, ʢʘʬʝʜʨʘ çʄʘʰʠʥʦʩʪʨʦʝʥʠʝ ʠ 

ʣʦʛʠʩʪʠʢʘè 

ʂʘʩʧʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʞʠʥʠʨʠʥʛʘ ʠʤ. ʐ.ɽʩʝʥʦʚʘ, ʛ.ɸʢʪʘʫ, ʛ.ɸʢʪʘʫ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʦʧʪʠʤʠʟʘʮʠʠ ʧʝʨʝʛʨʫʟʦʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ 

ʟʝʨʥʦʚʳʤʠ  ʥʘʚʘʣʦʯʥʳʤʠ  ʛʨʫʟʘʤʠ  ʚ  ʤʦʨʩʢʠʭ  ʧʦʨʪʘʭ,  ʩʚʷʟʘʥʥʳʝ  ʩ  ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʤʦʙʠʣʴʥʦʛʦ ʟʘʛʨʫʟʯʠʢʘ ʩʫʜʦʚ SL-100. ʀʩʩʣʝʜʦʚʘʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʦʡ ʤʘʰʠʥʳ ʢʦʥʚʝʡʝʨʥʦʛʦ ʪʠʧʘ SL- 

100. ɺʳʩʦʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʤʦʙʠʣʴʥʦʩʪʴ, ʤʘʥʝʚʨʝʥʥʦʩʪʴ, ʵʢʦʣʦʛʠʯʥʦʩʪʴ, 

ʩʦʢʨʘʱʘʶʱʘʷ ʚʘʣʦʚʳʝ ʚʳʙʨʦʩʳ ʧʳʣʠ - ʦʧʨʝʜʝʣʷʶʪ ʨʘʮʠʦʥʘʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʝʨʝʛʨʫʟʦʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʧʦʚʳʰʘʶʪ ʧʨʦʚʦʟʥʫʶ ʠ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʤʦʨʩʢʠʭ ʧʦʨʪʦʚ 

ʠ ʪʝʨʤʠʥʘʣʦʚ ʩʠʩʪʝʤʝ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ ʟʝʨʥʦʚʳʭ ʛʨʫʟʦʚ. ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʚʳʩʦʢʠʝ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩʩʣʝʜʫʝʤʦʡ ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʦʡ 

ʤʘʰʠʥʳ ʢʦʥʚʝʡʝʨʥʦʛʦ ʪʠʧʘ ʦʪʢʨʳʚʘʶʪ ʰʠʨʦʢʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʝʨʝʛʨʫʟʦʯʥʳʭ ʦʧʝʨʘʮʠʡ ʠ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʸʤʦʚ ʧʝʨʝʚʦʟʦʢ ʪʨʘʥʟʠʪʥʳʭ 

ʵʢʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ʟʝʨʥʦʚʳʭ ʛʨʫʟʦʚ ʤʦʨʩʢʠʤ ʬʣʦʪʦʤ ʂʘʟʘʭʩʪʘʥʘ ʩ ʫʯʸʪʦʤ ʠʭ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʨʥʦʚʳʝ ʛʨʫʟʳ, ʧʦʨʪʦʚʳʝ ʧʝʨʝʛʨʫʟʦʯʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʧʦʛʨʫʟʯʠʢ 

ʩʫʜʦʚ, ʢʦʥʚʝʡʝʨ, ʤʦʙʠʣʴʥʦʩʪʴ. 

ɺʚʝʜʝʥʠʝ. 

ʅʝʧʨʝʨʳʚʥʳʡ ʨʦʩʪ ʛʨʫʟʦʦʙʦʨʦʪʘ, ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʫʜʦʚ, 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʙʝʨʝʛʦʚʳʭ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʨʝʟʢʦ 

ʩʦʢʨʘʪʠʪʴ ʩʪʦʷʥʦʯʥʦʝ ʚʨʝʤʷ ʩʫʜʦʚ, ʪʨʝʙʫʶʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʚʥʝʜʨʝʥʠʷ 

ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʬʣʦʪʘ ʠ ʧʦʨʪʦʚ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʢʦʤʤʝʨʯʝʩʢʦʡ ʠ ʛʨʫʟʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʨʩʢʠʭ ʧʦʨʪʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. 

ɿʝʨʥʦ ʢʘʢ ʚʘʞʥʝʡʰʠʡ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʨʝʩʫʨʩ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʪʦʚʘʨʦʚ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʨʝʜʤʝʪʦʚ ʵʢʩʧʦʨʪʘ, 

ʧʨʠʥʦʩʷʱʠʤ ʪʚʝʨʜʫʶ ʚʘʣʶʪʫ. ɿʝʨʥʦʚʳʝ ʛʨʫʟʳ, ʠʤʧʦʨʪʠʨʫʝʤʘʷ ʠʟ ʩʝʚʝʨʥʳʭ ʠ ʮʝʥʪʨʘʣʴʥʳʭ 

ʨʝʛʠʦʥʦʚ ʂʘʟʘʭʩʪʘʥʘ ʚ ʩʪʨʘʥʳ ʇʨʠʢʘʩʧʠʡʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚ ʠ ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ ʩ ʧʝʨʝʚʘʣʢʦʡ 

ʩ ʞ/ʜ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʚʦʜʥʳʡ ʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʠʤ ʩʧʨʦʩʦʤ. ʕʪʦ ʦʧʨʝʜʝʣʷʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʦ ʧʦʚʳʰʝʥʠʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʘʟʘʭʩʪʘʥʩʢʠʭ ʧʦʨʪʦʚ ʥʘ ʂʘʩʧʠʠ, 

ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʥʘ ʧʝʨʝʚʘʣʢʝ ʟʝʨʥʘ ʧʫʪʝʤ ʧʦʚʳʰʝʥʠʷ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʧʦʨʪʦʚʳʭ ʧʝʨʝʛʨʫʟʦʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. 

ʇʦʩʪʘʥʦʚʢʘ ʚʦʧʨʦʩʘ. 

ʆʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʧʦ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ ʧʦ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʝʨʝʛʨʫʟʦʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʷʚʣʷʶʪʩʷ: 

- ʤʦʜʝʨʥʠʟʘʮʠʷ (ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ) ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʚʘʣʢʠ ʟʝʨʥʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʨʝʟʝʨʚʦʚ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

- ʤʦʜʝʨʥʠʟʘʮʠʷ (ʟʘʤʝʥʘ) ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʝʨʝʛʨʫʟʦʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ; 

- ʨʘʩʰʠʨʝʥʠʝ ʥʦʤʝʥʢʣʘʪʫʨʳ ʧʝʨʝʛʨʫʞʘʝʤʦʛʦ ʛʨʫʟʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʣʠʥʠʡ [1,2]. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. 

ɺ ʮʝʣʷʭ ʦʧʪʠʤʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʦʛʨʫʟʦʯʥʦ-

ʨʘʟʛʨʫʟʦʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʤʦʨʩʢʦʛʦ ʛʨʫʟʦʚʦʛʦ ʪʝʨʤʠʥʘʣʘ ʜʣʷ ʥʘʚʘʣʦʯʥʳʭ ʛʨʫʟʦʚ ʚʳʟʳʚʘʝʪ 

ʠʥʪʝʨʝʩ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʧʦ ʧʝʨʝʛʨʫʟʢʝ ʥʘʚʘʣʦʯʥʳʭ ʟʝʨʥʦʚʳʭ ʛʨʫʟʦʚ 

ʚ ʛʨʫʟʦʚʳʝ ʦʪʩʝʢʠ ʙʘʣʢʝʨʥʦʛʦ ʩʫʜʥʘ ʥʘ ʙʘʟʝ ʧʝʨʝʜʚʠʞʥʦʛʦ ʧʦʛʨʫʟʯʠʢʘ ʩʫʜʦʚ ʪʠʧʘ SL-1000 ʚ 

ʤʦʙʠʣʴʥʦʤ (ʨʝʣʴʩʦʚʦʤ) ʠʩʧʦʣʥʝʥʠʠ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʝʨʝʚʦʟʢʠ ʠ ʧʝʨʝʛʨʫʟʢʠ ʪʘʨʥʦʛʦ ʟʝʨʥʘ ï ʪʝʭʥʦʣʦʛʠʷ ʧʝʨʝʛʨʫʟʢʠ ʟʝʨʥʘ 

ʥʘʚʘʣʦʤ ʥʘ ʙʘʟʝ ʤʦʙʠʣʴʥʦʛʦ ʧʦʛʨʫʟʯʠʢʘ ʩʫʜʦʚ ʪʠʧʘ SL-1000 (ʨʠʩ.1) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʥʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʡ ʩʧʦʩʦʙ ʠ ʠʤʝʝʪ ʤʠʥʠʤʘʣʴʥʫʶ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʝʨʝʚʦʟʢʠ, ʪʘʢ ʢʘʢ 

ʠʩʢʣʶʯʘʝʪ ʧʦʪʝʨʠ ʪʘʨʳ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʢʩʠʤʘʣʴʥʳʡ ʦʙʲʝʤ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʨʝʰʘʶʪʩʷ 
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ʚʦʧʨʦʩʳ ʫʪʝʯʝʢ ʟʝʨʥʦʚʦʛʦ ʛʨʫʟʘ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʧʳʣʠ, ʧʘʛʫʙʥʦ ʚʣʠʷʶʱʝʡ ʥʘ ʟʜʦʨʦʚʴʝ ʨʘʙʦʯʝʛʦ 

ʧʝʨʩʦʥʘʣʘ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʜʦ 1000 ʤ3/ʯʘʩ (ʧʦ ʟʝʨʥʫ ð 700 ʪ/ʯ). 

ʐʠʧʣʦʜʝʨ (ʟʘʛʨʫʟʯʠʢ ʩʫʜʦʚ) ʠʤʝʝʪ ʰʘʩʩʠ, ʣʝʛʢʦ ʧʝʨʝʤʝʱʘʝʪʩʷ ʬʨʦʥʪʘʣʴʥʳʤ 

ʧʦʛʨʫʟʯʠʢʦʤ. ɼʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤ ʦʜʠʥ ʦʧʝʨʘʪʦʨ. 

ʊʝʭʥʦʣʦʛʠʷ ʧʦʛʨʫʟʢʠ ʟʝʨʥʦʚʳʭ ʛʨʫʟʦʚ ʥʘ ʙʘʟʝ ʤʦʙʠʣʴʥʦʛʦ ʟʘʛʨʫʟʯʠʢʘ ʩʫʜʦʚ SL-100 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ (ʨʠʩʫʥʦʢ 2): 

- ʢʦʥʚʝʡʝʨ ʣʝʥʪʦʯʥʦʛʦ ʪʠʧʘ ʧʝʨʝʤʝʱʘʝʪ ʩʳʧʫʯʠʡ ʤʘʪʝʨʠʘʣ ʦʪ 
ʫʨʦʚʥʷ ʧʨʠʯʘʣʘ ʜʦ ʛʨʫʟʦʚʦʛʦ ʦʪʜʝʣʝʥʠʷ ʩʫʜʥʘ ʥʘ ʚʳʩʦʪʫ ʜʦ 6 ʤʝʪʨʦʚ; 

- ʜʣʠʥʘ ʩʪʘʮʠʦʥʘʨʥʦʡ ʯʘʩʪʠ ʟʘʛʨʫʟʯʠʢʘ - 35 ʤʝʪʨʦʚ, ʚʳʩʦʪʘ ʨʘʟʛʨʫʟʦʯʥʦʡ ʪʦʯʢʠ - 6 

ʤʝʪʨʦʚ. ʉʪʘʮʠʦʥʘʨʥʘʷ ʨʘʤʘ ʦʪ ʧʨʠʯʘʣʘ ʚ ʛʨʫʟʦʚʦʝ ʦʪʜʝʣʝʥʠʝ ʢʦʨʘʙʣʷ ʟʘʭʦʜʠʪ ʥʘ 16 ʤʝʪʨʦʚ; 

- ʦʧʮʠʷ ʪʝʣʝʩʢʦʧ - ʚʳʜʚʠʛʘʝʤʳʡ ʪʨʘʥʩʧʦʨʪʝʨ ʧʦʟʚʦʣʷʝʪ ʧʦʜʘʚʘʪʴ ʤʘʪʝʨʠʘʣ ʚ ʛʨʫʟʦʚʦʝ 

ʦʪʜʝʣʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʥʘ 8,5 ʤʝʪʨʦʚ, ʧʦʟʚʦʣʷʷ ʨʘʚʥʦʤʝʨʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʟʘʛʨʫʟʢʫ ʩʫʜʥʘ. 

ɺʦ ʚʨʝʤʷ ʟʘʛʨʫʟʢʠ ʩ ʧʦʤʦʱʠ ʧʫʣʴʪʘ ʤʦʞʥʦ ʧʝʨʝʜʚʠʛʘʪʴ ʚʧʝʨʸʜ ʠ ʥʘʟʘʜ ʥʘʜ ʪʨʶʤʦʤ ʩʫʜʥʘ ʜʣʷ 

ʨʘʚʥʦʤʝʨʥʦʡ ʧʦʛʨʫʟʢʠ ʤʘʪʝʨʠʘʣʘ; 

- ʟʘʛʨʫʟʯʠʢ ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʢʦʣʸʩʥʦʤ ʰʘʩʩʠ. ɼʘʥʥʦʝ ʨʝʰʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʤʝʱʘʪʴ 
ʦʙʦʨʫʜʦʚʘʥʠʝ ʩ ʧʦʤʦʱʠ ʬʨʦʥʪʘʣʴʥʦʛʦ ʧʦʛʨʫʟʯʠʢʘ; 

- ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʦʪ 300 ʜʦ 1000 ʤ3/ ʯʘʩ, ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ -20é+30Á, ʤʘʢʩʠʤʘʣʴʥʘʷ ʬʨʘʢʮʠʷ ʤʘʪʝʨʠʘʣʘ ʜʦ 50 ʤʤ, ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ʦʪ 34 

ʢɺʪ; 

- ʫʩʪʘʥʦʚʢʘ ʢʦʣʝʩ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʨʘʤʝ. ɼʘʥʥʘʷ ʧʦʟʠʮʠʷ ʢʦʣʝʩ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʧʝʨʝʤʝʱʝʥʠʝ ʚʧʨʘʚʦ ʠʣʠ ʚʣʝʚʦ (ʩ ʧʫʣʴʪʦʤ) ʠ ʧʨʠʜʘʸʪ ʙʦʣʴʰʝʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʚ ʚʝʪʨʝʥʫʶ 

ʧʦʛʦʜʫ; 

- ʫʩʪʘʥʦʚʢʘ ʢʦʣʝʩ ʧʘʨʘʣʣʝʣʴʥʦ ʨʘʤʝ. ɼʘʥʥʘʷ ʧʦʟʠʮʠʷ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ 
ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʩ ʧʦʤʦʱʴʶ ʬʨʦʥʪʘʣʴʥʦʛʦ ʧʦʛʨʫʟʯʠʢʘ. ʇʨʠʚʦʜʦʤ ʢʦʣʸʩ ʷʚʣʷʝʪʩʷ ʛʠʜʨʦʤʦʪʦʨ ʠ 

ʛʠʜʨʘʚʣʠʯʝʩʢʘʷ ʩʪʘʥʮʠʷ. 

- ʛʠʜʨʘʚʣʠʯʝʩʢʘʷ ʩʪʘʥʮʠʷ ʩ ʧʦʤʦʱʠ ʮʠʣʠʥʜʨʦʚ ʧʦʜʥʠʤʘʝʪ ʦʙʦʨʫʜʦʚʘʥʠʝ ʥʘ 5 
ʩʘʥʪʠʤʝʪʨʦʚ. ɺ ʧʦʜʥʷʪʦʤ ʧʦʣʦʞʝʥʠʠ ʤʦʞʥʦ ʤʝʥʷʪʴ ʧʦʣʦʞʝʥʠʝ ʢʦʣʝʩ (ʧʘʨʘʣʣʝʣʴʥʦ ʠʣʠ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ). 
 

 

 

ʈʠʩʫʥʦʢ 1. ʆʙʱʠʡ ʚʠʜ ʩʪʘʥʜʘʨʪʥʦʡ ʫʩʪʘʥʦʚʢʠ ʟʘʛʨʫʟʯʠʢʘ ʩʫʜʦʚ 

SL-1000 ʩ ʦʧʮʠʝʡ çʪʝʣʝʩʢʦʧè 

 

ʄʦʙʠʣʴʥʦʩʪʴ ʤʘʣʦʡ ʧʝʨʝʜʚʠʞʥʦʡ ʩʫʜʦʧʦʛʨʫʟʦʯʥʦʡ ʤʘʰʠʥʳ ʩ ʪʨʘʥʩʧʦʨʪʥʳʤ 

ʧʦʣʦʞʝʥʠʝʤ ʢʦʣʝʩ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʚʦʨʦʪʘ ʢʦʣʝʩʘ ʚʜʦʣʴ ʦʩʠ ʢʦʥʚʝʡʝʨʘ ʠ 

ʦʪʢʣʶʯʝʥʠʷ ʧʨʠʚʦʜʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ ʩʫʜʦʧʦʛʨʫʟʦʯʥʫʶ ʤʘʰʠʥʫ ʪʷʛʘʯʝʤ 

(ʪʨʘʢʪʦʨʦʤ, ʙʫʣʴʜʦʟʝʨʦʤ ʠ ʪ.ʜ.) [3,4] 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ  ʦʧʝʨʘʮʠʠ: 

- ʧʨʠʝʤ ʦʪ ʘʚʪʦʩʘʤʦʩʚʘʣʦʚ; 

- ʫʩʪʘʥʦʚʢʘ ʜʚʫʭ ʧʨʠʝʤʥʳʭ ʫʩʪʨʦʡʩʪʚ ʧʨʠʝʤʘ ʛʨʫʟʘ ʦʪ ʩʘʤʦʩʚʘʣʦʚ ʥʘ ʦʜʥʦʡ ʨʘʤʝ ʩ 
ʰʠʧʣʦʜʝʨʦʤ; 

- ʧʨʷʤʦʣʠʥʝʡʥʦʝ ʜʚʠʞʝʥʠʝ ʚʜʦʣʴ ʩʫʜʥʘ ʩ ʢʦʨʨʝʢʪʠʨʦʚʢʦʡ ʜʚʠʞʝʥʠʷ ʧʦ ʧʨʷʤʦʡ; 

https://ttcec.by/wp-content/uploads/2013/09/zagruzochnoe-ustroystvo-sudov-obschiy-vid.jpg
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- ʪʝʥʪʦʚʦʝ ʧʦʢʨʳʪʠʝ ʣʝʥʪ. 

 

ʊʘʙʣʠʮʘ 1 - ʊʝʭʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ SL-1000 

ˉ 

ʧ/ʧ 

ʇʦʢʘʟʘʪʝʣʴ ɽʜ. ʠʟʤ ɿʥʘʯʝʥʠʷ 

1 ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪ/ʯ 1000 

2 ʦʙʱʘʷ ʧʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ ʢɺʪ 17 

3 ʧʦʣʥʘʷ ʤʘʩʩʘ, ʢʛ 4950 

4 ʢʦʣ-ʚʦ ʧʨʠʚʦʜʦʚ, - 4 ʰʪ 4 

5 ɺʨʘʱʝʥʠʝ ʩʪʨʝʣʳ ʩʪʘʢʝʨʘ ʛʨʘʜ 360 

6 ʜʠʘʧʘʟʦʥ ʧʦʜʲʝʤʘ ʩʪʨʝʣʳ ʩʪʘʢʝʨʘ ʤʤ 2450-7300 

 

ʆʙʩʫʞʜʝʥʠʝ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʪʘʮʠʦʥʘʨʥʦʡ ʩʫʜʦʧʦʛʨʫʟʦʯʥʦʡ ʤʘʰʠʥʳ, ʤʦʙʠʣʴʥʳʡ ʧʦʛʨʫʟʯʠʢ ʩʫʜʦʚ 

ʪʠʧʘ SL-1000 ʥʝ ʪʨʝʙʫʝʪ ʧʨʦʪʷʛʠʚʘʥʠʷ ʩʫʜʥʘ ʚʜʦʣʴ ʧʨʠʯʘʣʘ. ʈʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʚʝ 

ʩʫʜʦʧʦʛʨʫʟʦʯʥʳʝ ʤʘʰʠʥʳ, ʜʣʷ ʧʦʛʨʫʟʢʠ ʥʘʚʘʣʦʯʥʳʭ ʛʨʫʟʦʚ ʚ ʩʫʜʥʘ ʜʣʠʥʦʡ ʙʦʣʝʝ 80 ʤ. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʥʝ ʪʨʝʙʫʝʪʩʷ ʝʛʦ ʧʝʨʝʰʚʘʨʪʦʚʢʘ. ɺ ʩʘʤʦʤ ʧʨʦʩʪʦʤ ʩʣʫʯʘʝ ʥʝ ʪʨʝʙʫʝʪ ʦʙʫʩʪʨʦʡʩʪʚʘ 

ʢʦʥʚʝʡʝʨʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʜʣʷ ʧʦʛʨʫʟʢʠ 

ʟʝʨʥʦʚʳʭ ʛʨʫʟʦʚ ʚ ʪʨʶʤ ʩʫʜʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʩ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʵʪʦ ʚʦʟʤʦʞʥʦ 

(ʚʳʩʦʪʘ ʠ ʨʘʟʤʝʨʳ ʧʨʠʯʘʣʘ, ʛʘʙʘʨʠʪʳ ʩʫʜʥʘ) ʠʩʧʦʣʴʟʦʚʘʥʠʝ 2-3 ʤʘʣʳʭ ʧʝʨʝʜʚʠʞʥʳʭ 

ʩʫʜʦʧʦʛʨʫʟʦʯʥʳʭ ʤʘʰʠʥ ʦʙʭʦʜʠʪʩʷ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʩʨʝʜʩʪʚ ʠ ʚʨʝʤʝʥʠ, ʯʝʤ 

ʦʜʥʦʡ ʩʨʝʜʥʝʡ ʩʫʜʦʧʦʛʨʫʟʦʯʥʦʡ ʤʘʰʠʥʳ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʟʝʨʥʦ ʧʨʠ ʧʝʨʝʚʘʣʢʝ ʥʘ ʤʦʨʩʢʦʡ ʪʨʘʥʩʧʦʨʪ ʧʝʨʝʤʝʱʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʪʝʥʪʦʚʘʥʥʦʡ ʰʝʚʨʦʥʥʦʡ ʣʝʥʪʳ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʚʳʩʦʢʫʶ ʵʢʦʣʦʛʠʯʥʦʩʪʴ ʧʝʨʝʛʨʫʟʦʯʥʳʭ 

ʦʧʝʨʘʮʠʡ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʦʙʠʣʴʥʦʛʦ ʟʘʛʨʫʟʯʠʢʘ ʩʫʜʦʚ SL-1000 ʦʧʨʝʜʝʣʷʶʱʫʶ 

ʧʨʘʢʪʠʯʝʩʢʦʝ ʦʪʩʫʪʩʪʚʠʝ ʚʘʣʦʚʳʭ ʚʳʙʨʦʩʦʚ ʧʳʣʠ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʕʪʦʪ ʬʘʢʪʦʨ ʪʘʢʞʝ 

ʚʣʠʷʝʪ ʥʘ ʪʦ, ʯʪʦ ʟʝʨʥʦʚʳʝ ʧʝʨʝʤʝʱʘʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟ ʧʦʪʝʨʴ.ʄʦʙʠʣʴʥʦʩʪʴ ʟʘʛʨʫʟʯʠʢʘ 

ʩʫʜʦʚ SL-1000 ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʪʘʢʝʨʦʤ - ʩʘʤʦʭʦʜʥʳʤ ʣʝʥʪʦʯʥʳʤ ʪʨʘʥʩʧʦʨʪʝʨʦʤ ʩ 

ʠʟʤʝʥʷʝʤʦʡ ʚʳʩʦʪʦʡ ʩʪʨʝʣʳ ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʝʨʝʜʚʠʞʝʥʠʷ ʚʜʦʣʴ ʙʦʨʪʘ ʙʘʣʢʝʨʥʦʛʦ ʩʫʜʥʘ. 

ʉʪʘʢʝʨ ʤʦʞʝʪ ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʢʘʢ ʧʦ ʨʝʣʴʩʘʤ, ʪʘʢ ʠ ʧʦ ʧʨʠʯʘʣʫ ʥʘʚʘʣʦʯʥʳʭ ʛʨʫʟʦʚ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʨʘʚʥʦʤʝʨʥʫʶ ʟʘʛʨʫʟʢʫ ʙʫʥʢʝʨʦʚ ʙʘʣʢʝʨʥʦʛʦ ʩʫʜʥʘ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʜʣʷ ʟʘʛʨʫʟʢʠ ʥʫʞʥʘ ʜʣʠʥʘ 

ʩʪʨʝʣʳ ʙʦʣʝʝ 20 ʤʝʪʨʦʚ, ʘ ʨʘʩʩʪʦʷʥʠʝ ʥʘ ʧʨʠʯʘʣʝ ʦʛʨʘʥʠʯʝʥʦ. ʉʪʘʢʝʨ (ʨʠʩ.3) ʩʦʩʪʦʠʪ ʠʟ 2 

ʪʨʘʥʩʧʦʨʪʝʨʦʚ, ʩʦʙʨʘʥʥʳʭ ʥʘ ʦʜʥʦʡ ʨʘʤʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʟʘʛʨʫʟʢʫ ʩʳʨʴʷ (ʟʝʨʥʦ, 

ʩʝʤʝʯʢʘ, ʢʫʢʫʨʫʟʘ ʠ ʧʨʦʯʠʝ ʩʳʧʫʯʠʝ ʧʨʦʜʫʢʪʳ), ʩ ʣʶʙʦʡ ʩʪʦʨʦʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʣʘʚʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʝʨʘ. 

ʇʝʨʝʤʝʱʝʥʠʝ ʟʘʛʨʫʟʯʠʢʘ ʩʫʜʦʚ SL-1000 ʚʜʦʣʴ ʩʫʜʥʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ 

ʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʢʦʣʝʩʘʭ ʩ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʤ. ɼʣʷ ʧʝʨʝʜʚʠʞʝʥʠʷ ʫʩʪʘʥʦʚʢʠ ʥʘ ʜʨʫʛʫʶ 

ʧʣʦʱʘʜʢʫ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʩʮʝʧʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʪʷʛʘʯʘ. 
 

 

ʈʠʩʫʥʦʢ 2. ʊʝʭʥʦʣʦʛʠʷ ʨʘʚʥʦʤʝʨʥʦʡ ʟʘʛʨʫʟʢʠ ʩʫʜʦʚ ʤʦʙʠʣʴʥʳʤ ʟʘʛʨʫʟʯʠʢʦʤ SL-1000 

http://www.polmashz.ru/katalog_produkcii/sudopogruzochnye_mashiny/sudopogruzochnaya_mashina_malaya_stacionarnaya
http://www.polmashz.ru/katalog_produkcii/sudopogruzochnye_mashiny/sudopogruzochnaya_mashina_srednyaya
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ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʟʘʛʨʫʟʯʠʢʦʤ ʩʫʜʦʚ SL-1000 ʥʘ ʨʘʤʝ ʫʩʪʘʥʦʚʣʝʥ ʰʢʘʬ, ʘ ʪʘʢʞʝ 

ʚʳʥʦʩʥʦʡ ʧʫʣʴʪ. ʈʘʟʛʨʫʟʢʘ ʩʘʤʦʩʚʘʣʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʧʨʠʝʤʥʳʡ ʙʫʥʢʝʨ-ʧʠʪʘʪʝʣʴ. ʇʨʠ 

ʧʦʤʦʱʠ ʣʝʥʪʦʯʥʦʛʦ ʢʦʥʚʝʡʝʨʘ ʧʨʦʜʫʢʪ ʧʝʨʝʛʨʫʞʘʝʪʩʷ ʥʘ ʥʘʢʣʦʥʥʳʡ ʪʝʣʝʩʢʦʧʠʯʝʩʢʠʡ 

ʢʦʥʚʝʡʝʨ. ʇʝʨʝʤʝʱʘʝʪʩʷ ʙʫʥʢʝʨ-ʧʠʪʘʪʝʣʴ ʧʦ ʧʣʦʱʘʜʢʝ ʪʷʛʘʯʦʤ ʥʘ ʰʪʘʪʥʳʭ ʧʥʝʚʤʘʪʠʯʝʩʢʠʭ 

ʢʦʣʝʩʘʭ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʩʪʘʢʝʨʘ: 

- ʧʨʠʝʤʢʘ ʟʝʨʥʘ ʩ ʘʚʪʦ - ʠ ʞ/ʜ ʪʨʘʥʩʧʦʨʪʘ; 

- ʟʘʛʨʫʟʢʠ ʙʳʩʪʨʦ ʤʦʥʪʠʨʫʝʤʳʭ ʤʦʙʠʣʴʥʳʭ ʩʙʦʨʥʦ-ʨʘʟʙʦʨʥʳʭ ʢʦʣʴʮʝʚʳʭ 

ʟʝʨʥʦʭʨʘʥʠʣʠʱ; 

- ʟʘʛʨʫʟʢʠ ʟʝʨʥʘ ʚ ʟʝʨʥʦʭʨʘʥʠʣʠʱʘ ʩʠʣʦʩʥʦʛʦ ʪʠʧʘ, ʥʘ ʪʦʢʘ ʠ ʘʥʛʘʨʳ; 

- ʟʘʛʨʫʟʢʠ ʘʚʪʦ-ʟʝʨʥʦʚʦʟʦʚ, ʚʘʛʦʥʦʚ-ʟʝʨʥʦʚʦʟʦʚ; 

- ʧʦʛʨʫʟʢʠ ʙʘʨʞ, ʣʠʭʪʝʨʦʚ, ʙʘʣʢʝʨʥʳʭ ʩʫʜʦʚ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʩʪʘʢʝʨʘ: 

- ʚʳʩʦʢʘʷ ʤʦʙʠʣʴʥʦʩʪʴ; 

- ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʟʘʛʨʫʟʢʠ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʝʶʱʠʭʩʷ ʚ ʧʦʨʪʫ ʧʦʜʢʨʘʥʦʚʳʭ ʧʫʪʝʡ 

- ʦʪʩʫʪʩʪʚʠʝ ʧʦʪʝʨʴ ʟʝʨʥʘ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʷʭ, ʪʘʢ ʢʘʢ ʟʝʨʥʦ ʧʝʨʝʤʝʱʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 
ʰʝʚʨʦʥʥʦʡ ʣʝʥʪʳ. 

ʉʘʤʦʭʦʜʥʳʡ ʣʝʥʪʦʯʥʳʡ ʪʨʘʥʩʧʦʨʪʝʨ (ʩʪʘʢʝʨ) ʨʘʙʦʪʘʝʪ ʧʦ ʩʣʝʜʫʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ: 

ʥʘ ʢʘʪʢʘʭ 7 ʤʦʙʠʣʴʥʳʡ ʢʦʥʚʝʡʝʨ ʜʣʷ ʧʦʛʨʫʟʢʠ ʩʫʜʦʚ ʠʣʠ ʢʦʥʚʝʡʝʨ ʣʝʥʪʦʯʥʳʡ ʜʣʷ ʧʦʛʨʫʟʢʠ 

ʟʝʨʥʘ ʚ ʩʫʜʥʦ, ʙʘʨʞʫ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚʧʝʨʝʜ ï ʥʘʟʘʜ, ʧʨʠʚʦʜ ʢʦʣʝʩʘ-ʤʦʪʦʨ ʨʝʜʫʢʪʦʨ (ʚ 

ʢʦʥʩʪʨʫʢʮʠʠ ʢʦʣʝʩʘ 7), ʩ ʧʦʤʦʱʴʶ ʧʦʚʦʨʦʪʥʦʡ ʪʝʣʝʞʢʠ 4 ʚʨʘʱʘʝʪʩʷ ʚʦʢʨʫʛ ʧʦʚʦʨʦʪʥʦʡ ʦʩʠ 

ʥʘ 360 ʛʨʘʜ, ʧʨʠʚʦʜ ï ʤʦʪʦʨ ʨʝʜʫʢʪʦʨ. ʇʦʚʦʨʦʪʥʘʷ ʦʩʴ ʠʤʝʝʪ ʚʨʘʱʘʶʱʠʡʩʷ ʦʧʦʨʥʳʡ ʜʠʩʢ. 

ʂʦʣʝʩʘ 7 ʠʤʝʶʪ ʜʚʘ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʧʦʣʦʞʝʥʠʷ: ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʚʧʝʨʝʜ-ʥʘʟʘʜ ʠ ʜʣʷ 

ʚʨʘʱʝʥʠʷ ʚʦʢʨʫʛ ʧʦʚʦʨʦʪʥʦʡ ʦʩʠ. ɻʠʜʨʦʮʠʣʠʥʜʨʳ 1 ʧʝʨʝʤʝʱʘʶʪ ʩʪʨʝʣʫ ʚʚʝʨʭ-ʚʥʠʟ ʚ 

ʜʠʘʧʘʟʦʥʝ ʅ = 2450ʤʤ ï 7300ʤʤ. ʉʪʘʢʝʨ ʠʤʝʝʪ ʥʘ ʥʝʩʫʱʝʡ ʨʘʤʝ ʘʚʪʦʥʦʤʥʫʶ ʛʠʜʨʦʩʪʘʥʮʠʶ 6 

ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʛʠʜʨʦʮʠʣʠʥʜʨʘʤʠ ʠ ʰʢʘʬ ʫʧʨʘʚʣʝʥʠʷ ʩʪʘʢʝʨʦʤ 5. ʉ ʧʦʤʦʱʴʶ ʙʫʢʩʠʨʥʦʛʦ 

ʢʨʶʢʘ ʪʷʛʘʯ ʤʦʞʝʪ ʧʝʨʝʤʝʱʘʪʴ ʩʪʘʢʝʨ ʚ ʥʫʞʥʦʝ ʤʝʩʪʦ ʧʦʛʨʫʟʢʠ ʠʣʠ ʭʨʘʥʝʥʠʷ. 
 

ʈʠʩʫʥʦʢ 3 - ʉʘʤʦʭʦʜʥʳʡ ʣʝʥʪʦʯʥʳʡ ʪʨʘʥʩʧʦʨʪʝʨ (ʩʪʘʢʝʨ) 

1 - ʛʠʜʨʦʮʠʣʠʥʜʨʳ L =2000 (2ʰʪ.); 2 - ʩʪʘʚ ʢʦʥʚʝʡʝʨʘ; 3 - ʙʫʥʢʝʨ ʧʨʠʸʤʥʳʡ; 

4 - ʪʝʣʝʞʢʘ ʧʦʚʦʨʦʪʥʦ-ʧʝʨʝʜʚʠʞʥʘʷ 360 ʛʨʘʜ; 5 - ʩʪʘʥʮʠʷ (ʰʢʘʬ) ʫʧʨʘʚʣʝʥʠʷ; 

6 ï ʛʠʜʨʦʩʪʘʥʮʠʷ; 7 - ʧʦʚʦʨʦʪʥʦ-ʧʝʨʝʜʚʠʞʥʳʝ ʢʘʪʢʠ (ʢʦʣʝʩʘ); 8 - ʛʠʜʨʦʮʠʣʠʥʜʨʳ L-500ʤʤ 

(4ʰʪ); 9 - ʣʝʥʪʘ ʪʨʘʥʩʧʦʨʪʝʨʥʘʷ ɺ=800ʤʤ; 10 - ʤʦʪʦʨ-ʨʝʜʫʢʪʦʨʘ ʄʏ100 5.5ʢʚʪ 
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ɺʳʚʦʜʳ. 

ɺʳʩʦʢʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʙʠʣʴʥʦʛʦ ʟʘʛʨʫʟʯʠʢʘ ʩʫʜʦʚ SL-100 

ʦʧʨʝʜʝʣʷʶʪ ʨʘʮʠʦʥʘʣʴʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʧʦʨʪʦʚʦʛʦ ʧʝʨʝʛʨʫʟʦʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ 

ʩʠʩʪʝʤʝ ʩʤʝʰʘʥʥʳʭ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ ʟʝʨʥʦʚʳʭ ʛʨʫʟʦʚ, ʩ ʫʯʝʪʦʤ ʠʭ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʕʬʬʝʢʪʠʚʥʘʷ ɻ ʢʩʧʣʫʘʪʘʮʠʷ ʤʦʙʠʣʴʥʦʛʦ ʟʘʛʨʫʟʯʠʢʘ ʩʫʜʦʚ SL-100 

ʦʧʨʝʜʝʣʷʝʪ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʤʦʨʩʢʠʭ ʧʦʨʪʦʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʵʢʩʧʦʨʪ ʟʝʨʥʘ, ʠ 

ʥʘʨʷʜʫ ʩ ʩʦʢʨʘʱʝʥʠʝʤ ʩʪʦʷʥʦʯʥʦʛʦ ʠ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʚʨʝʤʝʥʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʬʣʦʪʘ ʧʦʜ 

ʛʨʫʟʦʚʳʤʠ ʦʧʝʨʘʮʠʷʤʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʚʦʟʥʦʡ ʠ ʧʨʦʧʫʩʢʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ 

ʤʦʨʩʢʠʭ ʧʦʨʪʦʚ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʤʦʨʩʢʠʭ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚ ʩʬʝʨʝ 
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ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʠʨʦʚʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʤʦʨʩʢʠʭ ʢʦʥʪʝʡʥʝʨʥʳʭ ʪʝʨʤʠʥʘʣʦʚ. ʉ ʫʯʝʪʦʤ 

ʤʠʨʦʚʦʛʦ ʧʨʦʛʨʝʩʩʠʚʥʦʛʦ ʦʧʳʪʘ ʨʝʘʣʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʠ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʩʠʩʪʝʤʝ 

ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ, ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʬʦʨʩʠʨʦʚʘʥʥʦʛʦ ʚʥʝʜʨʝʥʠʷ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʵʪʦʡ ʩʬʝʨʝ ʚ ʂʘʟʘʭʩʪʘʥʝ ʠ ʩʦʩʝʜʥʠʭ ʩʪʨʘʥ ʧʦʩʪʩʦʚʝʪʩʢʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʥʪʝʡʥʝʨʠʟʘʮʠʷ, ʢʦʥʪʝʡʥʝʨʦʦʙʦʨʦʪ, ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, 

ʢʦʥʪʝʡʥʝʨʥʳʝ ʪʝʨʤʠʥʘʣʳ, ʙʣʦʢʯʝʡʥ-ʧʣʘʪʬʦʨʤʳ. 

ɺʚʝʜʝʥʠʝ. ɺ ʫʩʣʦʚʠʷʭ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ ʣʦʛʠʩʪʠʢʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʩʧʝʢʪʨʘ 

ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʫʛ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʥʘʠʚʳʩʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʮʠʬʨʦʚʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʦ-

ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ. ʕʪʦ ʧʨʦʜʠʢʪʦʚʘʥʦ ʥʘʩʫʱʥʳʤʠ ʚʦʧʨʦʩʘʤʠ ʢʦʥʢʫʨʝʥʪʥʦʩʧʦʩʦʙʥʦʩʪʠ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʧʘʥʠʡ, ʦʧʝʨʠʨʫʶʱʠʭ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ. 

ʂʦʥʪʝʡʥʝʨʠʟʘʮʠʷ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʡ ʠ ʥʘʜʝʞʥʳʡ ʤʝʪʦʜ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʨʫʟʦʚ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ - ʦʪʥʦʩʠʪʩʷ ʢ ʦʜʥʦʤʫ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʚ ʩʬʝʨʝ ʧʝʨʝʚʦʟʦʢ, ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʠ ʭʨʘʥʝʥʠʷ 

ʛʨʫʟʦʧʦʪʦʢʦʚ ʚ ʫʢʨʫʧʥʝʥʥʳʭ ʛʨʫʟʦʚʳʭ ʝʜʠʥʠʮʘʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʤʫ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ 
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ʪʨʘʥʩʧʦʨʪʥʳʭ ʠʟʜʝʨʞʝʢ ʥʘʨʷʜʫ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʫʨʳ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʮʝʣʦʤ. 

ɺ ʨʘʤʢʘʭ ʩʪʨʘʪʝʛʠʠ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʢʨʫʧʥʝʡʰʠʝ ʤʠʨʦʚʳʝ ʦʧʝʨʘʪʦʨʳ ʥʘ 

ʨʳʥʢʝ ʢʦʥʪʝʡʥʝʨʥʳʭ ʤʦʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ, ʚ ʣʦʢʘʣʴʥʦʡ ʬʦʨʤʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʮʠʬʨʦʚʦʝ ʚʝʜʝʥʠʝ 

ʙʠʟʥʝʩʘ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ ʥʘ ʦʩʥʦʚʝ ʢʦʥʩʦʣʠʜʘʮʠʠ ʚʩʝʭ ʧʘʨʪʥʝʨʦʚ-ʩʫʙʲʝʢʪʦʚ, 

ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʮʝʧʠ ʧʦʩʪʘʚʦʢ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʤʠʨʦʚʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʚ ʵʪʦʡ ʩʬʝʨʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [1]. 

ɸʥʘʣʠʟ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, 

ʧʨʦʮʝʩʩʳ ʮʠʬʨʦʚʠʟʘʮʠʠ, ʩʦʟʜʘʚʘʷ ʦʪʢʨʳʪʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʣʘʪʬʦʨʤʳ, ʢʦʥʩʦʣʠʜʠʨʫʶʱʠʝ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ, ʦʧʨʝʜʝʣʷʶʪ ʫʨʦʚʝʥʴ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʠ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʬʝʨʳ. ʎʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʶ ʥʘʜʝʞʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʣʠ ʨʘʟʚʠʪʠʝ 

ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʮʠʬʨʦʚʠʟʘʮʠʶ ʚʩʝʡ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʬʝʨʳ, ʘʜʘʧʪʠʨʦʚʘʣʠ ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʦʤʧʘʥʠʠ ʢ ʮʠʬʨʦʚʦʡ ʧʦʪʨʝʙʥʦʩʪʠ 

ʢʣʠʝʥʪʫʨʳ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʢʘ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ ʧʦʟʚʦʣʠʣʦ ʚ ʮʝʣʦʤ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʢʦʥʢʫʨʝʥʪʥʦʩʧʦʩʦʙʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [2]. 

ʉ ʫʯʝʪʦʤ ʥʘʩʫʱʥʦʩʪʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʵʢʦʥʦʤʠʢʫ ʠ 

ʩʦʮʠʘʣʴʥʫʶ ʩʬʝʨʫ, ʧʝʨʝʜ ʧʘʨʪʥʝʨʘʤʠ ʩʠʩʪʝʤʳ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ ʩʪʘʚʷʪʩʷ ʥʦʚʳʝ 

ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʫʩʧʝʰʥʦ ʨʝʘʣʠʟʫʶʪʩʷ ʠ ʧʨʦʮʝʩʩʳ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʦʥ-

ʣʘʡʥ ʧʨʦʝʢʪʦʚ ʚ ʩʬʝʨʝ ʩʠʩʪʝʤʳ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʠʥʘʤʠʢʝ ʨʦʩʪʘ 

ʧʝʨʝʭʦʜʦʚ ʧʘʨʪʥʝʨʦʚ-ʫʯʘʩʪʥʠʢʦʚ ʩʠʩʪʝʤʳ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ (ʉʂʇ) ʢ ʮʠʬʨʦʚʦʡ 

ʵʢʦʥʦʤʠʢʝ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʪʝʨʤʦʜʘʣʴʥʳʭ ʢʦʥʪʝʡʥʝʨʥʳʭ 

ʧʝʨʝʚʦʟʦʢ ʦʪʨʘʞʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.ʂʨʦʤʝ ʵʪʦʛʦ, ʩ ʫʯʝʪʦʤ ʨʝʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ 

ʨʠʩʢʦʚ ʚ ɻ ʪʦʡ ʩʠʩʪʝʤʝ, ʩʫʙʲʝʢʪʘʤʠ ʉʂʇ ʧʨʝʜʧʨʠʥʠʤʘʶʪʩʷ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʝʨʝʚʦʜʘʤ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ ʚ çʮʠʬʨʦʚʦʡè ʢʦʥʪʝʢʩʪ, ʪʝʤ ʩʘʤʳʤ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʠʥʪʝʨʬʝʡʩʳ ʜʣʷ ʧʘʨʪʥʝʨʦʚ, ʚ 

ʮʝʣʷʭ ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʝʞʠʤʘʭ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʢʦʥʪʝʡʥʝʨʦʦʙʦʨʦʪʘ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʠʥʪʝʨʤʦʜʘʣʴʥʳʭ 

ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ, ʧʦʜʪʚʝʨʞʜʘʶʪ ʯʪʦ ʢʦʥʪʝʡʥʝʨʥʳʡ ʨʳʥʦʢ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥ ʢ 

ʩʪʨʝʤʠʪʝʣʴʥʳʤ ʨʝʘʛʠʨʦʚʘʥʠʷʤ ʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʩ ʨʝʘʣʠʟʘʮʠʝʡ 

ʢʦʤʧʣʝʢʩʘ ʤʝʨ ʧʦ ʫʚʝʣʠʯʝʥʠʶ ʢʦʥʪʝʡʥʝʨʦʦʙʦʨʦʪʘ ʠ ʥʘʣʠʯʝʩʪʚʫʶʱʠʡ ʚ ʥʘʩʪʦʷʱʠʡ ʧʝʨʠʦʜ 

ʚʨʝʤʝʥʠ ʪʨʝʥʜ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʧʝʨʝʭʦʜʘ ʥʘ ʮʠʬʨʦʚʠʟʘʮʠʶ, ʧʨʝʪʚʦʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʨʝʰʝʥʠʡ 

ʚʦ ʚʩʝʭ ʵʣʝʤʝʥʪʘʭ ʢʦʥʪʝʡʥʝʨʠʟʘʮʠʠ ʥʝʩʦʤʥʝʥʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʞʝʪʩʷ ʥʘ ʜʘʣʴʥʝʡʰʝʤ 

ʨʘʟʚʠʪʠʝ ʉʂʇ, ʦʙʝʩʧʝʯʠʪ ʚʦʟʤʦʞʥʦʩʪʠ ʢʘʨʜʠʥʘʣʴʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʦʥʪʝʡʥʝʨʥʦʛʦ 

ʙʠʟʥʝʩʘ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʉʦʛʣʘʩʥʦ ʠʥʜʝʢʩʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʮʠʬʨʦʚʠʟʘʮʠʠ (Index of digitalization of container 

transportation system (IDCTS), ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʩʮʝʥʠʚʘʥʠʷ ʩʪʝʧʝʥʠ 

ʨʝʘʣʠʟʘʮʠʠ ʮʠʬʨʦʚʳʭ ʨʝʰʝʥʠʡ ʚ ʩʠʩʪʝʤʝ ʠʥʪʝʨʤʦʜʘʣʴʥʳʭ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ. ɺ 

ʩʪʨʫʢʪʫʨʫ ʜʘʥʥʦʛʦ ʠʥʜʝʢʩʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚʭʦʜʷʪ ʨʷʜ ʩʫʙʠʥʜʝʢʩʦʚ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʭ ʫʩʣʦʚʠʷ 

ʠ ʩʦʩʪʦʷʥʠʝ ʮ ʠʬʨʦʚʠʟʘʮʠʠ ʠʥʪʝʨʤʦʜʘʣʴʥʦʡ ʉʂʇ. 

ʇʨʦʮʝʜʫʨʘ ʚʳʯʠʩʣʝʥʠʷ ʠʥʜʝʢʩʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ, 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʘʣʣʴʥʦʛʦ ʤʝʪʦʜʘ. ɿʥʘʯʝʥʠʝ ʩʫʙʠʥʜʝʢʩʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 
 

Ὅὧ =  
ЍὗὭ 

ὲ 
(1) 

ʛʜʝ: Iʩ ï ʟʥʘʯʝʥʠʝ ʩʫʙʠʥʜʝʢʩʘ; 

Qi ï ʵʢʩʧʝʨʪʥʳʡ ʙʘʣ; 

n ï ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʧʝʨʪʦʚ, ʟʘʥʷʪʳʭ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ. 
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ɺʝʣʠʯʠʥʘ ʠʥʜʝʢʩʘ ʮʠʬʨʦʚʠʟʘʮʠʠ ʉʂʇ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
Ὅ В Ὅὧ 

̗̒̋ ̐
ὔὧ 

(2) 

ʛʜʝ: Iʮʩʢʧ ï ʚʝʣʠʯʠʥʘ ʠʥʜʝʢʩʘ ʮʠʬʨʦʚʠʟʘʮʠʠ ʉʂʇ; 

×Iʩ ï ʩʫʤʤʘ ʩʫʙʠʥʜʝʢʩʦʚ; 

Nʩ ï ʯʠʩʣʦ ʩʫʙʠʥʜʝʢʩʦʚ. 

ɿʥʘʯʝʥʠʝ ʠʥʜʝʢʩʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0 ʜʦ 10 ʙʘʣʣʦʚ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʚʳʩʰʠʡ ʫʨʦʚʝʥʴ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʦʚ ʦʮʝʥʠʚʘʝʪʩʷ 10-ʪʠ ʙʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ. ɺ 

ʮʠʬʨʦʚʠʟʘʮʠʠ ʉʂʇ ʠʥʜʝʢʩ ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʠʩʧʦʣʥʝʥʠʡ ʩʨʘʚʥʠʪʝʣʴʥʳʭ 

ʘʥʘʣʠʟʦʚ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʳʭ, ʨʝʛʠʦʥʘʣʴʥʳʭ, ʥʘʮʠʦʥʘʣʴʥʳʭ ʫʨʦʚʥʝʡ ʩʠʩʪʝʤʳ 

ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ. 

ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʮʠʬʨʦʚʳʝ ʨʝʰʝʥʠʷ ʠ ʧʣʘʪʬʦʨʤʳ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʬʝʨʝ. ɺ 2019 ʛ. 

ʢʨʫʧʥʝʡʰʠʡ ʦʧʝʨʘʪʦʨ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ ʚ ʤʠʨʝ ï ʢʦʤʧʘʥʠʷ A.P.Moller-Maersk 

ʩʦʚʤʝʩʪʥʦ ʩ ʢʦʤʧʘʥʠʝʡ IBM, ʧʦʟʠʮʠʦʥʠʨʫʶʱʝʡ ʩʝʙʷ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʠʟʚʝʩʪʥʳʤ 

ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʘʧʧʘʨʘʪʥʦʛʦ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʧʫʩʪʠʣʦ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʣʦʢʯʝʡʥ-ʧʣʘʪʬʦʨʤʳ çTradeLensè - ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʩʠʩʪʝʤʳ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʥʘ ʙʘʟʝ ʙʣʦʢʯʝʡʥ-ʪʝʭʥʦʣʦʛʠʡ Hyperledger 

Fabric ʠ IBM Cloud [3,4]. 

 

ʊʘʙʣʠʮʘ 1 ï ʇʨʝʠʤʫʱʝʩʪʚʘ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʪʝʨʤʦʜʘʣʴʥʳʭ 

ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ 

 

ʂʘʪʝʛʦʨʠʷ 

ʢʘʥʘʣʘ 

ɺʦʟʜʝʡʩʪʚʠʝ ʈʝʘʣʠʟʘʮʠʷ 

 

 

ɺʥʫʪʨʝʥʥʷʷ 

 

ɺʥʫʪʨʠ 

ʙʠʟʥʝʩ-

ʩʫʙʲʝʢʪʘ ʉʂʇ 

ʇʝʨʝʦʮʝʥʢʘ/ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʉʂʇ. 

ʄʦʜʝʨʥʠʟʘʮʠʷ/ʧʣʘʥʠʨʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʉʂʇ 

ʇʦʜʛʦʪʦʚʢʘ ʧʝʨʩʦʥʘʣʘ. 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ çʨʝʩʫʨʩʦʚè - ʚʨʝʤʝʥʥʳʭ, ʮʝʥʦʚʳʭ 

ʜʣʷ ʧʝʨʝʦʮʝʥʢʠ ʧʦʣʠʪʠʢʠ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ 

 

ɻʦʨʠʟʦʥʪʘʣʴʥʘ 

 ̫

 

ɺʥʫʪʨʠ - 

ʦʪʨʘʩʣʝʚʦʝ 

ɺʦʩʩʦʟʜʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ ʢʦʤʧʘʥʠʠ 

çMaerskè ʚ ʩʬʝʨʫ ʣʠʥʝʡʥʦʛʦ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʨʳʥʢʘ. 

ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʉʂʇ 

 

 

ɺʝʨʪʠʢʘʣʴʥʘʷ 

ɺ ʮʝʧʠ 

ʦʪʨʘʩʣʝʡ 

ʵʢʦʥʦʤʠʢʠ 

ʕʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ  ʧʫʪʝʤ ʠʩʧʦʣʥʝʥʠʷ ʧʨʠʥʮʠʧʘ 

çʫʧʨʦʱʝʥʠʷ ʧʨʦʮʝʜʫʨè. 

 

ɹʣʦʢʯʝʡʥ-ʧʣʘʪʬʦʨʤʳ çTradeLensè ʷʚʣʷʝʪʩʷ ʥʝʡʪʨʘʣʴʥʦʡ ʦʪʨʘʩʣʝʚʦʡ ʧʣʘʪʬʦʨʤʦʡ 

ʦʪʢʨʳʪʦʛʦ ʪʠʧʘ, ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʦʩʪʘʚ ʤʦʜʫʣʠ ʙʣʦʢʦʚ ʟʘʤʢʥʫʪʳʭ ʚ ʮʝʧʴ ʦʧʝʨʘʮʠʡ, 

ʚʳʧʦʣʥʷʶʱʠʭ ʬʫʥʢʮʠʠ ʚ ʉʂʇ: 

- ʥʘʢʦʧʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʚʩʝʤ ʩʦʚʝʨʰʝʥʥʳʤ ʦʧʝʨʘʮʠʷʤ; 

- ʭʨʘʥʝʥʠʷ ʠ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ; 

- ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʛʨʫʟʦʧʝʨʝʚʦʟʢʘʤʠ ʠ ʮʝʧʷʤʠ ʧʦʩʪʘʚʦʢ ʥʘ ʤʦʨʩʢʦʤ ʪʨʘʥʩʧʦʨʪʝ; 

- ʚʳʧʦʣʥʝʥʠʝ ʧʦʵʪʘʧʥʦʛʦ ʧʨʦʩʣʝʞʠʚʘʥʠʷ ʧʝʨʝʜʚʠʞʝʥʠʷ ʛʨʫʟʦʧʦʪʦʢʦʚ ʚ ʨʝʞʠʤʘʭ ʦʥ- 

ʣʘʡʥ;  

- ʫʙʘʚʣʝʥʠʷ ʠʟʜʝʨʞʝʢ ʠ ʩʥʠʞʝʥʠʷ ʩʨʦʢʦʚ ʜʦʩʪʘʚʦʢ ʛʨʫʟʦʚ; 

- ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʠ 

ɹʣʦʢʯʝʡʥ-ʧʣʘʪʬʦʨʤʳ TradeLens ʧʨʠʟʚʘʥʳ ʢʦʥʩʦʣʠʜʠʨʦʚʘʪʴ ʚʩʝʭ ʧʘʨʪʥʝʨʦʚ- 

ʩʫʙʲʝʢʪʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʮʝʧʠ ʧʦʩʪʘʚʦʢ, ʚʢʣʶʯʘʷ ʛʨʫʟʦʚʣʘʜʝʣʴʮʝʚ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʦʨʛʘʥʦʚ. ʀʥʥʦʚʘʮʠʦʥʥʳʤ ʨʝʰʝʥʠʝʤ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ 
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ʷʚʣʷʝʪʩʷ ʧʦʜʩʦʝʜʠʥʝʥʠʝ ʢ ʙʣʦʢʯʝʡʥ-ʧʣʘʪʬʦʨʤʝ TradeLens ʩʚʳʰʝ 100 ʫʯʘʩʪʥʠʢʦʚ ʠʟ 22 ʩʪʨʘʥ 

ʤʠʨʘ (ʢʨʫʧʥʝʡʰʠʝ ʘʟʠʘʪʩʢʠʝ ʠ ʝʚʨʦʧʝʡʩʢʠʝ ʤʠʨʦʚʳʝ ʧʦʨʪʳ ʠ ʪʘʤʦʞʝʥʥʳʝ ʦʨʛʘʥʳ, ʩʣʫʞʙʳ 

ʧʦʛʨʘʥʠʯʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʤʠʨʦʚʳʝ ʦʧʝʨʘʪʦʨʳ ʢʦʥʪʝʡʥʝʨʥʳʭ ʪʝʨʤʠʥʘʣʦʚ Global Container 

Terminals, ʩʠʥʛʘʧʫʨʩʢʘʷ ʤʦʨʩʢʘʷ ʣʠʥʠʷ Pacific International Lines, ʤʫʣʴʪʠʥʘʮʠʦʥʘʣʴʥʘʷ 

ʢʦʨʧʦʨʘʮʠʷ Procter & Gamble, ʠ ʜʨʫʛʠʝ). 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʯʪʦ ʢʘʩʘʝʪʩʷ ʨʝʘʣʠʟʘʮʠʠ ʙʣʦʢʯʝʡʥ-ʧʣʘʪʬʦʨʤ ʉʂʇ ʚ ʂʘʟʘʭʩʪʘʥʝ ʠ 

ʩʦʩʝʜʥʠʭ ʩʪʨʘʥʘʭ ʧʦʩʪʩʦʚʝʪʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʮʝʣʦʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʩʫʪʩʪʚʫʝʪ ʨʷʜ 

ʥʝʢʦʪʦʨʳʭ ʧʨʦʙʣʝʤʥʳʭ ʚʦʧʨʦʩʦʚ: 

- ʦʪʩʫʪʩʪʚʠʝ ʜʦʛʦʚʦʨʥʳʭ ʩʦʛʣʘʰʝʥʠʡ ʩ ʢʦʥʪʨʦʣʴʥʦ-ʥʘʜʟʦʨʥʳʤʠ ʦʨʛʘʥʘʤʠ; 

- ʧʝʨʝʘʜʨʝʩʘʮʠʷ ʢʦʥʬʠʜʝʥʮʠʘӢʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʛʨʫʟʝ (ʥʘʧʨʠʤʝʨ ʟʘʪʨʘʪʳ ʥʘ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ), ʚʳʩʪʫʧʘʝʪ ʚʨʘʟʨʝʟ ʩ ʢʫʨʩʦʤ ʚʳʨʘʙʦʪʢʠ ʧʨʦʟʨʘʯʥʳʭ ʮʠʬʨʦʚʳʭ 

ʨʝʰʝʥʠʡ ʚ ʦʩʥʦʚʥʦʤ ʧʦʩʨʝʜʩʪʚʦʤ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ; 

- ʥʝ ʚʧʦʣʥʝ ̫ ʩʝʥ ʧʨʦʮʝʩʩ ʦʙʲʝʜʠʥʝʥʠʷ ʩ ʮʠʬʨʦʚʳʤʠ ʨʝʰʝʥʠʷʤʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ 

ʂʘʟʘʭʩʪʘʥʘ (ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʣʘʪʬʦʨʤʘʤʠ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʧʘʥʠʡ ʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʦʧʝʨʘʪʦʨʦʚ), ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ 

ʦʪʩʫʪʩʪʚʠʶ ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʪʝʡʥʝʨʥʘʷ ʧʣʦʱʘʜʢʘ - ɽʜʠʥʘʷ ʢʦʥʪʝʡʥʝʨʥʘʷ ʧʣʘʪʬʦʨʤʘ 

(Containers.Guide) ʧʦʟʠʮʠʦʥʠʨʫʝʪ ʩʝʙʷ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʮʝʥʪʨʦʤ ʢʦʤʤʫʥʠʢʘʮʠʠ ʩ 

ʙʝʟʛʨʘʥʠʯʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʧʦ ʧʦʠʩʢʘʤ, ʘʨʝʥʜʘʤ, ʧʨʦʜʘʞʘʤ, ʧʨʠʦʙʨʝʪʝʥʠʷʤ ʢʦʥʪʝʡʥʝʨʦʚ 

ʨʘʟʣʠʯʥʳʭ ʩʪʘʥʜʘʨʪʥʳʭ ʤʦʜʝʣʝʡ ʠ ʦʩʫʱʝʩʪʚʣʷʶʱʘʷ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʩʣʝʜʫʶʱʠʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ: 

- ʧʝʨʝʜʘʯʘ ʚ ʧʦʣʴʟʦʚʘʥʠʝ ʧʦʨʦʞʥʠʭ ʢʦʥʪʝʡʥʝʨʦʚ ʩ ʢʦʥʢʨʝʪʥʳʤ ʤʘʨʰʨʫʪʦʤ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʨʫʟʦʚ; 

- ʢʦʤʤʝʨʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʧʦ ʩʙʳʪʫ ʢʦʥʪʝʡʥʝʨʦʚ ʚ ʥʘʣʠʯʠʠ ʠ ʧʦʜ ʟʘʢʘʟ; 

- ʦʧʝʨʘʮʠʠ ʧʦ ʘʨʝʥʜʝ ʢʦʥʪʝʡʥʝʨʦʚ ʙʝʟ ʫʯʝʪʘ ʤʘʨʰʨʫʪʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ. 

ʊʘʙʣʠʮʘ 2 ï ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʮʠʬʨʦʚʠʟʘʮʠʠ ʚ ʪʨʘʥʩʧʦʨʪʥʫʶ ʩʬʝʨʫ 

 

ʎʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʌʫʥʢʮʠʠ 

ɻʃʆʅɸʉʉ/GPS, (ʩʠʩʪʝʤʘ 

ɸʜʚʘʥʪʫʤ) 

ʉʧʫʪʥʠʢʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʢʦʥʪʨʦʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ 

ʛʨʫʟʘ 
EDI ʕʣʝʢʪʨʦʥʥʳʡ ʦʙʤʝʥ ʜʘʥʥʳʤʠ 

ɸʊʀ, Multiroad.online ʀʥʪʝʨʥʝʪ ʧʣʘʪʬʦʨʤʳ 

Open Shuttle ʀʥʪʝʨʘʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʢʦʤʧʣʝʢʪʘʮʠʠ ʛʨʫʟʘ ʧʨʠ 

ʧʦʤʦʱʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʪʝʣʝʞʝʢ 

Pick by light ʕʢʩʧʣʫʘʪʘʮʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩʚʝʪʦʚʳʭ 

ʫʢʘʟʘʪʝʣʝʡ  ʜʣʷ  ʫʧʨʦʱʝʥʠʷ ʨʘʙʦʯʠʭ ʬʫʥʢʮʠʡ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 
WMS ʉʠʩʪʝʤʳ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʢʣʘʜʦʤ 

Put by Beamer ʉʢʣʘʜʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʠʝʤʘ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʛʨʫʟʦʚ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ 

ʧʦʨʪʦʚʳʝ ʢʦʤʧʣʝʢʩʳ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʤʦʨʩʢʠʭ ʧʦʨʪʘʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʩʢʣʘʜʩʢʠʭ ʩʠʩʪʝʤ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚ ʢʦʥʪʝʡʥʝʨʥʳʭ 

ʪʝʨʤʠʥʘʣʘʭ 

 

ʀʥʥʦʚʘʮʠʦʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʣʘʪʬʦʨʤʳ Containers.Guide: 

- ʦʧʪʠʤʠʟʘʮʠʷ ʢʦʤʤʝʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

- ʨʝʘʣʠʟʘʮʠʷ ʙʝʟʦʧʘʩʥʳʭ ʫʩʣʦʚʠʡ ʩʨʝʜʠ ʧʘʨʪʥʝʨʦʚ ʧʦ ʚʟʘʠʤʦʚʳʛʦʜʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ; 

- ʤʠʥʠʤʠʟʘʮʠʷ ʚʨʝʤʝʥʠ ʟʘʢʣʶʯʝʥʠʷ ʜʦʛʦʚʦʨʦʚ; 
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- ʨʝʟʫʣʴʪʘʪʠʚʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʠ ʫʚʝʣʠʯʝʥʠʝ ʩʨʝʜʳ ʧʘʨʪʥʝʨʦʚ ʧʦ 

ʚʟʘʠʤʦʚʳʛʦʜʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

- ʨʝʘʣʠʟʘʮʠʷ ʧʣʘʪʬʦʨʤʳ ʚ ʪʝʩʪʦʚʳʭ ʨʝʞʠʤʘʭ. 

ʆʜʥʘʢʦ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʥʝʢʦʪʦʨʳʝ ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ ʧʣʘʪʬʦʨʤʳ Containers.Guide, ʚ 

ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ ʧʦ ʢʦʥʪʨʦʣʶ ʦʙʦʟʥʘʯʝʥʥʳʭ ʧʝʨʠʦʜʦʚ 

ʜʝʡʩʪʚʠʡ ʟʘʚʦʟʦʚ ʢʦʥʪʝʡʥʝʨʥʳʭ ʛʨʫʟʦʚ ʠ ʥʘʣʠʯʠʠ ʩʚʝʜʝʥʠʡ ʪʦʣʴʢʦ ʧʦ ʝʜʠʥʩʪʚʝʥʥʦʤʫ ʦʙʲʝʢʪʫ 

ʉʂʇ [7,8]. 

ɻʣʦʙʘʣʴʥʘʷ ʢʦʤʧʘʥʠʷ CargoX Ltd (ɼʘʥʠʷ), ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʘʷʩʷ ʥʘ ʨʝʰʝʥʠʷʭ ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʜʦʢʫʤʝʥʪʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʙʣʦʢʯʝʡʥ-ʪʨʘʥʟʘʢʮʠʷʭ ʠ ʧʣʘʪʬʦʨʤʝ ʧʨʦʚʝʨʢʠ ʚʣʘʜʝʥʠʷ 

ʦʙʨʘʪʠʣʘ ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʦʙʣʝʤʫ ʚ ʢʦʤʤʫʥʠʢʘʮʠʷʭ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʮʝʧʝʡ ʧʦʩʪʘʚʦʢ ʚ ʩʬʝʨʝ 

ʠʥʪʝʨʤʦʜʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʧʨʝʜʣʦʞʠʣʘ ʩʚʦʝ ʨʝʰʝʥʠʝ 

ʧʨʦʙʣʝʤʳ, ʦʩʥʦʚʦʡ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʦʩʘʤʝʥʪʘ ʥʘ ʙʘʟʝ 

ʩʦʟʜʘʥʠʷ ʦʪʢʨʳʪʦʡ ʩʠʩʪʝʤʳ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ Ethereum ʠ ʢʨʠʧʪʦʟʘʱʠʪʝ 

ʜʘʥʥʳʭ, ʨʘʟʤʝʱʝʥʥʳʭ ʚ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʤ ʭʨʘʥʠʣʠʱʝ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʚʘʪʴ ʢʦʥʦʩʘʤʝʥʪ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʦʢʝʥʘ (ʢʣʶʯʘ ʜʣʷ ʙʝʟʦʧʘʩʥʦʛʦ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ 

ʨʝʩʫʨʩʘʤ, ʥʘʜʝʞʥʦʛʦ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ), ʘ ʪʘʢʞʝ ʦʙʤʝʥʠʚʘʪʴʩʷ ʠʤʠ. 

ɸʣʛʦʨʠʪʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ: 

1. ɺ  ʧʫʥʢʪʝ ʦʪʧʨʘʚʣʝʥʠʷ ʧʝʨʝʚʦʟʯʠʢ ʠʩʧʦʣʴʟʫʝʪ ʧʨʠʣʦʞʝʥʠʝ dApp ʜʣʷ ʩʦʟʜʘʥʠʷ 

çʫʤʥʳʭè ʢʦʥʦʩʘʤʝʥʪʦʚ ʩ ʙʣʦʢʯʝʡʥ-ʘʜʨʝʩʦʤ ʵʢʩʧʦʨʪʝʨʘ ʠ ʦʪʧʨʘʚʣʷʝʪ ʝʛʦ ʚ ʚʠʜʝ ʪʦʢʝʥʘ 

ʵʢʩʧʦʨʪʝʨʫ. 

2. ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʦʧʣʘʪʳ ʟʘ ʪʦʚʘʨ ʦʪ ʠʤʧʦʨʪʝʨʘ ʵʢʩʧʦʨʪʝʨ ʧʝʨʝʜʘʝʪ ʧʨʘʚʘ ʥʘ 
ʚʣʘʜʝʥʠʝ ʪʦʢʝʥʦʤ çʫʤʥʦʛʦè ʢʦʥʦʩʘʤʝʥʪʘ ʠʤʧʦʨʪʝʨʫ ʩ ʧʦʤʦʱʴʶ ʧʨʠʣʦʞʝʥʠʷ dApp. 

 

 

ʈʠʩʫʥʦʢ 1 ïɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʪʦʨʦʥ ʚ ʦʪʢʨʳʪʦʡ ʩʠʩʪʝʤʝ ʢʦʤʧʘʥʠʠ CargoX 

3. ʀʤʧʦʨʪʝʨ ʧʦʣʫʯʘʝʪ ʧʨʘʚʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʪʦʚʘʨʳ ʚ ʧʦʨʪʫ ʥʘʟʥʘʯʝʥʠʷ, ʧʨʝʜʦʩʪʘʚʠʚ 

ʪʦʢʝʥ çʫʤʥʦʛʦè ʢʦʥʦʩʘʤʝʥʪʘ ʧʝʨʝʚʦʟʯʠʢʫ ʚ ʧʫʥʢʪʝ ʥʘʟʥʘʯʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʧʨʠʣʦʞʝʥʠʷ dApp. 

4. ɺ ʧʫʥʢʪʝ ʥʘʟʥʘʯʝʥʠʷ ʧʝʨʝʚʦʟʯʠʢ ʦʪʧʫʩʢʘʝʪ ʪʦʚʘʨʳ ʠʤʧʦʨʪʝʨʫ, ʢʘʢ ʪʦʣʴʢʦ ʪʦʪ 
ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʣʘʜʝʥʠʝ ʪʦʢʝʥʦʤ çʫʤʥʦʛʦè ʢʦʥʦʩʘʤʝʥʪʘ. 

ɺʩʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʦʨʛʦʚʦʡ ʩʜʝʣʢʝ ʙʫʜʝʪ ʩʢʨʳʪʘ ʦʪ ʧʫʙʣʠʯʥʦʛʦ 

ʧʨʦʩʤʦʪʨʘ ʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʪʦʣʴʢʦ ʠʤʧʦʨʪʝʨʫ, ʵʢʩʧʦʨʪʝʨʫ ʠ ʧʝʨʝʚʦʟʯʠʢʫ ï 

ʚʣʘʜʝʣʴʮʫ çʫʤʥʦʛʦè ʢʦʥʦʩʘʤʝʥʪʘ. ʊʘʢʞʝ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʥʘʜʝʞʥʦʡ ʟʘʱʠʪʝ ʚʩʝʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙʦ ʚʩʝʭ ʩʜʝʣʢʘʭ ʤʝʞʜʫ ʧʘʨʪʥʝʨʘʤʠ. ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ 

ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʩʪʦʨʦʥʘʤʠ ʚ ʦʪʢʨʳʪʦʡ ʩʠʩʪʝʤʝ ʢʦʤʧʘʥʠʠ CargoX . 

ʕʪʠ ʪʦʢʝʥʳ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʵʢʦʩʠʩʪʝʤʦʡ TEU. ʇʨʦʝʢʪ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ 

ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʧʦʩʨʝʜʥʠʢʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʢʝʥʦʚ TEU, ʩʣʫʞʘʱʠʭ ʮʠʬʨʦʚʦʡ ʚʘʣʶʪʦʡ, 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʩʧʣʘʪʥʦ ʧʦʣʫʯʘʪʴ ʦʪʨʘʩʣʝʚʳʝ ʨʝʰʝʥʠʷ ʠ ʫʩʣʫʛʠ. 

ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʘ ʥʝ ʪʨʝʙʫʝʪ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʡʪʠ ʥʘ ʨʳʥʦʢ ʥʝʟʘʚʠʩʠʤʦ ʠ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ. ʈʝʰʝʥʠʝ ʢʦʤʧʘʥʠʠ 300Cubits 
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ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ ʬʠʜʝʨʥʳʭ, ʛʨʫʟʦʚʳʭ ʠ ʣʶʙʳʭ ʜʨʫʛʠʭ ʢʦʥʪʝʡʥʝʨʥʳʭ ʠ ʥʝ 

ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʢʘʭ, ʪʨʝʙʫʶʱʠʭ ʚ ʨʝʘʣʠʟʘʮʠʠ ʢʘʞʜʦʡ ʩʭʝʤʳ ʛʨʫʟʦʧʝʨʝʚʦʟʢʠ ʧʨʦʮʝʩʩʘ 

ʙʨʦʥʠʨʦʚʘʥʠʷ. ʈʘʙʦʯʠʡ ʧʨʦʮʝʩʩ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʢʝʥʦʚ TEU ʚ ʢʘʯʝʩʪʚʝ ʟʘʣʦʛʦʚʦʛʦ 

ʜʝʧʦʟʠʪʘ ʦʪʦʙʨʘʞʝʥ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

ʈʠʩʫʥʦʢ 2 ï ʌʫʥʢʮʠʦʥʘʣ ʤʦʜʫʣʷ ʜʝʧʦʟʠʪʥʦʛʦ ʙʨʦʥʠʨʦʚʘʥʠʷ 

ɸʣʛʦʨʠʪʤ ʨʝʘʣʠʟʘʮʠʠ ʤʦʜʫʣʷ: 

1. ʆʪʧʨʘʚʢʘ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʪʦʢʝʥʦʚ TEU ʟʘ ʢʦʣʠʯʝʩʪʚʦ ʥʝʦʙʭʦʜʠʤʳʭ ʝʤʫ ʙʨʦʥʠʨʫʝʤʳʭ 

ʝʜʠʥʠʮ. 

2. ʋʚʝʜʦʤʣʝʥʠʝ ʤʦʨʩʢʦʛʦ ʩʫʜʥʘ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ ʦʙ ʦʪʧʨʘʚʣʝʥʥʳʭ ʪʦʢʝʥʘʭ. 

3. ʇʨʦʚʝʨʢʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʪʦʢʝʥʦʚ TEU ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʙʨʦʥʠʨʦʚʘʥʠʷ. 

4. ʋʚʝʜʦʤʣʝʥʠʝ ʢʣʠʝʥʪʘ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ ʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʜʝʧʦʟʠʪʥʦʤ 

ʙʨʦʥʠʨʦʚʘʥʠʠ. 

ʈʝʘʣʠʟʘʮʠʷ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʩʦʢʨʘʪʠʣʘ ʦʛʨʦʤʥʳʝ ʧʦʪʝʨʠ ʜʣʷ ʦʪʨʘʩʣʠ, ʘ ʪʘʢʞʝ 

ʧʦʜʜʝʨʞʘʣʘ ʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʛʣʦʙʘʣʴʥʦʡ ʮʝʧʴʶ ʧʦʩʪʘʚʦʢ ʚ ʉʂʇ. 

ɺʳʚʦʜʳ 

ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʩʦʟʜʘʚʘʷ ʦʪʢʨʳʪʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʣʘʪʬʦʨʤʳ, 

ʢʦʥʩʦʣʠʜʠʨʫʶʱʠʝ h ʠʨʦʢʠʡ ʩʧʝʢʪʨ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ, ʦʧʨʝʜʝʣʷʝʪ ʫʨʦʚʝʥʴ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʬʝʨʝ ʠʥʪʝʨʤʦʜʘʣʴʥʳʭ 

ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ. ʉ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ ʂʘʟʘʭʩʪʘʥʘ ʢʘʨʜʠʥʘʣʴʥʦ 

ʦʧʨʝʜʝʣʝʥ ʩʪʝʧʝʥʴʶ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ï ʯʨʝʟʚʳʯʘʡʥʦ ʘʢʪʫʘʣʴʥʳʤ ʚ 

ʵʪʦʤ ʚʦʧʨʦʩʝ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʥʪʝʨʤʦʜʘʣʴʥʳʭ ʢʦʥʪʝʡʥʝʨʥʳʭ 

ʧʝʨʝʚʦʟʦʢ ʠ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʣʷ ʂʘʟʘʭʩʪʘʥʘ ʥʘʟʨʝʣʘ ʨʝʘʣʴʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʬʦʨʩʠʨʦʚʘʥʥʦʛʦ 

ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩ ʘʢʮʝʥʪʠʨʦʚʘʥʠʝʤ ʚʥʠʤʘʥʠʷ ʥʘ ʦʧʳʪʝ ʨʝʘʣʠʟʘʮʠʠ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʢʨʫʧʥʝʡʰʠʤʠ ʢʦʥʪʝʡʥʝʨʥʳʤʠ ʦʧʝʨʘʪʦʨʘʤʠ 

ʥʘ ʨʳʥʢʝ ʤʦʨʩʢʠʭ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ. 
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ɽʩʪʝʤʝʩʦʚʘ ɻ.ɼ. - ʢ.ʪ.ʥ., ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ, ʢʘʬʝʜʨʘ çʄʘʰʠʥʦʩʪʨʦʝʥʠʝ ʠ 

ʣʦʛʠʩʪʠʢʘè, ʂʋʊʀ ʠʤ. ʐ. ɽʩʝʥʦʚʘ, ʛ. ɸʢʪʘʫ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʚʣʠʷʥʠʝ ʦʩʪʘʪʦʯʥʳʭ ʩʚʘʨʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʥʘ 

ʫʩʪʘʣʦʩʪʥʫʶ ʧʨʦʯʥʦʩʪʴ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ 

ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʭʥʠʢʠ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʩʪʘʪʦʯʥʳʭ 

ʥʘʧʨʷʞʝʥʠʡ ʚ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʷʭ, ʘ ʪʘʢʞʝ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʠ ʥʘʜʸʞʥʦʩʪʴ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʥʩʪʨʫʢʮʠʡ ʚ ʫʩʣʦʚʠʷʭ ʧʝʨʝʤʝʥʥʳʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʩʚʘʨʢʠ ʠ ʠʭ ʚʣʠʷʥʠʶ ʥʘ 

ʤʠʢʨʦʩʪʨʫʢʪʫʨʫ ʤʝʪʘʣʣʘ ʚ ʟʦʥʝ ʪʝʨʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʳʙʦʨ ʪʝʭʥʦʣʦʛʠʠ 

ʩʚʘʨʢʠ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʪʝʨʤʠʯʝʩʢʦʛʦ ʮʠʢʣʘ ʧʦʟʚʦʣʷʶʪ ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʦʩʪʘʪʦʯʥʳʭ 

ʥʘʧʨʷʞʝʥʠʡ, ʧʦʚʳʩʠʪʴ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʴ ʠ ʫʚʝʣʠʯʠʪʴ ʨʝʩʫʨʩ ʢʦʥʩʪʨʫʢʮʠʡ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ ʠ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʭʥʠʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʩʧʝʮʪʝʭʥʠʢʘ, ʩʚʘʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, 

ʦʩʪʘʪʦʯʥʳʝ ʥʘʧʨʷʞʝʥʠʷ, ʫʩʪʘʣʦʩʪʥʘʷ ʧʨʦʯʥʦʩʪʴ, ʪʝʭʥʦʣʦʛʠʠ ʩʚʘʨʢʠ 

 

ɺʚʝʜʝʥʠʝ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʦʩʪʘʪʦʯʥʳʭ ʩʚʘʨʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʩʧʝʮʠʘʣʴʥʦʡ 

ʪʝʭʥʠʢʠ [1,4]. ʂ ʪʘʢʠʤ ʢʦʥʩʪʨʫʢʮʠʷʤ ʦʪʥʦʩʷʪʩʷ ʨʘʤʳ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʵʣʝʤʝʥʪʳ 

ʘʚʪʦʢʨʘʥʦʚ, ʧʨʠʮʝʧʦʚ, ʧʦʣʫʧʨʠʮʝʧʦʚ ʠ ʜʦʨʦʞʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʰʠʥ, ʨʘʙʦʪʘʶʱʠʭ ʚ 

ʫʩʣʦʚʠʷʭ ʧʝʨʝʤʝʥʥʳʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ. 

ʆʩʦʙʝʥʥʦ ʩʣʦʞʥʳʝ ʫʩʣʦʚʠʷ ʥʘʛʨʫʞʝʥʠʷ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʘʚʪʦʢʨʘʥʦʚ, ʛʜʝ ʩʚʘʨʥʳʝ 

ʵʣʝʤʝʥʪʳ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ ʠʩʧʳʪʳʚʘʶʪ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʩʪʘʪʠʯʝʩʢʠʭ ʠ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ. ɺ ʧʨʦʮʝʩʩʝ ʧʦʜʲʸʤʘ ʠ ʧʝʨʝʤʝʱʝʥʠʷ ʛʨʫʟʦʚ ʧʨʦʠʩʭʦʜʠʪ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʫʩʠʣʠʡ, ʚʳʟʳʚʘʶʱʝʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʩʚʘʨʥʳʭ 

ʩʦʝʜʠʥʝʥʠʷʭ. 

ʅʘʣʠʯʠʝ ʦʩʪʘʪʦʯʥʳʭ ʩʚʘʨʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʩʢʦʨʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʫʩʪʘʣʦʩʪʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʚ ʟʦʥʘʭ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʥʘʧʨʷʞʝʥʠʡ ʠ ʧʨʠ ʥʘʣʠʯʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʜʝʬʝʢʪʦʚ [1]. 

https://summarynews.ru/2019/05/28/maersk-vvodit-blokchejn-dlya-kontrolya-kontejnerov-platforma-uvidit-polovinu-gruzov-planety/
https://summarynews.ru/2019/05/28/maersk-vvodit-blokchejn-dlya-kontrolya-kontejnerov-platforma-uvidit-polovinu-gruzov-planety/
https://iot.ru/promyshlennost/ibm-provedet-masshtabnuyu-tsifrovizatsiyu-porta-
https://iot.ru/promyshlennost/ibm-provedet-masshtabnuyu-tsifrovizatsiyu-porta-
http://logirus.ru/news/transport/ekspert-blokcheyn-platforma%20maersk
http://logirus.ru/news/transport/ekspert-blokcheyn-platforma%20maersk
http://logirus.ru/news/transport/ekspert-blokcheyn-platforma%20maersk
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʥʘʧʨʷʤʫʶ ʚʣʠʷʶʪ ʥʘ ʥʘʜʸʞʥʦʩʪʴ 

ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʯʪʦ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʸʪʘ ʜʘʥʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʠ ʠʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʠʟʛʦʪʦʚʣʝʥʠʠ 

ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

1. ɺʣʠʷʥʠʝ ʦʩʪʘʪʦʯʥʳʭ ʩʚʘʨʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʥʘ ʫʩʪʘʣʦʩʪʥʫʶ ʧʨʦʯʥʦʩʪʴ 
ʢʦʥʩʪʨʫʢʮʠʡ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʭʥʠʢʠ 

ʆʩʦʙʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʚʘʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ ʠ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʭʥʠʢʠ ʦʢʘʟʳʚʘʶʪ ʦʩʪʘʪʦʯʥʳʝ ʩʚʘʨʦʯʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʠ ʜʝʬʦʨʤʘʮʠʠ, 

ʚʦʟʥʠʢʘʶʱʠʝ ʚʩʣʝʜʩʪʚʠʝ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʥʘʛʨʝʚʘ, ʩʪʨʫʢʪʫʨʥʳʭ ʧʨʝʚʨʘʱʝʥʠʡ ʠ ʧʣʘʩʪʠʯʝʩʢʠʭ 

ʜʝʬʦʨʤʘʮʠʡ ʤʝʪʘʣʣʘ ʚ ʧʨʦʮʝʩʩʝ ʩʚʘʨʢʠ. ʈʘʩʰʠʨʝʥʠʝ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʩʦʢʨʘʱʝʥʠʝ ʤʝʪʘʣʣʘ ʧʨʠ 

ʥʘʛʨʝʚʝ ʠ ʦʭʣʘʞʜʝʥʠʠ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝʤ ʚʥʫʪʨʝʥʥʠʭ ʥʘʧʨʷʞʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʩʦʭʨʘʥʷʶʪʩʷ ʜʘʞʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʥʝʰʥʠʭ ʥʘʛʨʫʟʦʢ. 

ɺ ʢʦʥʩʪʨʫʢʮʠʷʭ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʪʘʢʠʭ ʢʘʢ ʨʘʤʳ 

ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʵʣʝʤʝʥʪʳ ʘʚʪʦʢʨʘʥʦʚ, ʧʨʠʮʝʧʦʚ ʠ ʜʦʨʦʞʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʰʠʥ, 

ʦʩʪʘʪʦʯʥʳʝ ʩʚʘʨʦʯʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʠ 

ʥʘʜʸʞʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʩʪʘʪʦʯʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʩʞʘʪʠʷ, ʜʝʡʩʪʚʫʶʱʠʝ 

ʧʦʧʝʨʸʢ ʩʚʘʨʥʦʛʦ ʰʚʘ, ʩʧʦʩʦʙʥʳ ʧʦʚʳʰʘʪʴ ʫʩʪʘʣʦʩʪʥʫʶ ʧʨʦʯʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ 10ï30%, 

ʪʦʛʜʘ ʢʘʢ ʥʘʧʨʷʞʝʥʠʷ ʨʘʩʪʷʞʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʚʜʦʣʴ ʰʚʘ, ʩʥʠʞʘʶʪ ʝʸ ʥʘ 10ï50% [1,2]. 

ʆʩʦʙʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪ ʟʦʥʳ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʝʨʝʤʝʥʥʳʭ ʥʘʛʨʫʟʦʢ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ ʠ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʧʨʦʠʩʭʦʜʠʪ ʟʘʨʦʞʜʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʫʩʪʘʣʦʩʪʥʳʭ ʪʨʝʱʠʥ. 

ʇʦʷʚʣʝʥʠʝ ʪʨʝʱʠʥ ʚ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʷʭ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʩʥʠʞʝʥʠʠ ʠʭ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʨʫʰʝʥʠʶ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ 

ʢʨʠʪʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ ʜʝʬʝʢʪʦʚ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʥʘʛʨʫʟʦʢ, ʘʚʪʦʪʨʘʥʩʧʦʨʪ ʩʦʟʜʘʸʪ ʙʦʣʝʝ ʥʝʨʘʚʥʦʤʝʨʥʳʝ 

ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ, ʚʢʣʶʯʘʶʱʠʝ: 
ï ʧʝʨʝʤʝʥʥʳʝ ʦʩʝʚʳʝ ʥʘʛʨʫʟʢʠ; 

ï ʫʜʘʨʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʦ ʥʝʨʦʚʥʦʩʪʷʤ ʜʦʨʦʞʥʦʛʦ 
ʧʦʢʨʳʪʠʷ; 

ï ʚʠʙʨʘʮʠʦʥʥʳʝ ʥʘʛʨʫʟʢʠ ʦʪ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʘ. 

ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʩʠʣʝʥʠʶ ʚʣʠʷʥʠʷ ʦʩʪʘʪʦʯʥʳʭ ʩʚʘʨʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʫʩʢʦʨʝʥʠʶ 

ʧʨʦʮʝʩʩʦʚ ʫʩʪʘʣʦʩʪʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ [3, 4]. 

ʈʘʩʩʤʦʪʨʠʤ ʪʠʧʦʚʳʝ ʩʚʘʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʧʨʘʢʪʠʢʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʠ ɻ ʢʩʧʣʫʘʪʘʮʠʠ [2, 6]. ɸʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʟʦʥʝ ʩʚʘʨʥʦʛʦ h ʚʘ ʬʦʨʤʠʨʫʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʧʨʦʜʦʣʴʥʳʝ ʦʩʪʘʪʦʯʥʳʝ ʥʘʧʨʷʞʝʥʠʷ, ʜʦʩʪʠʛʘʶʱʠʝ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʚ ʮʝʥʪʨʘʣʴʥʦʡ 

ʯʘʩʪʠ ʰʚʘ. 

2. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʚʘʨʢʠ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʩʪʘʪʦʯʥʳʭ 
ʥʘʧʨʷʞʝʥʠʡ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʭʥʠʢʠ 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʠ ʨʝʤʦʥʪʝ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʭʥʠʢʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘʭʦʜʷʪ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʚʘʨʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʦʩʪʘʪʦʯʥʳʭ 

ʥʘʧʨʷʞʝʥʠʡ ʠ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ [6, 7]. 

ʂ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʪʥʦʩʷʪʩʷ: 

ï ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʚʘʨʢʘ ʚ ʩʨʝʜʝ ʟʘʱʠʪʥʳʭ ʛʘʟʦʚ (MIG/MAG), ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ 
ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʠ ʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ; 

ï ʩʚʘʨʢʘ ʧʦʨʦʰʢʦʚʦʡ ʧʨʦʚʦʣʦʢʦʡ (FCAW), ʧʦʟʚʦʣʷʶʱʘʷ ʧʦʣʫʯʘʪʴ ʰʚʳ ʩ 

ʫʣʫʯʰʝʥʥʳʤʠ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ; 

ï ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʚʘʨʢʘ ʧʦʜ ʬʣʶʩʦʤ (SAW), ʧʨʠʤʝʥʷʝʤʘʷ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ 

ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʡ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʭʥʠʢʠ; 

ï ʣʘʟʝʨʥʘʷ ʠ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʘʷ ʛʠʙʨʠʜʥʘʷ ʩʚʘʨʢʘ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

ʪʝʧʣʦʚʣʦʞʝʥʠʷ ʠ ʤʠʥʠʤʘʣʴʥʦʡ ʟʦʥʦʡ ʪʝʨʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ; 
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ï ʬʨʠʢʮʠʦʥʥʘʷ ʩʚʘʨʢʘ ʩ ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ (FSW), ʠʩʧʦʣʴʟʫʝʤʘʷ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ 
ʘʣʶʤʠʥʠʝʚʳʭ ʠ ʪʦʥʢʦʩʪʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. 

ʇʨʠʤʝʥʝʥʠʝ ʫʢʘʟʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʪʝʧʣʦʚʣʦʞʝʥʠʝ, 

ʫʤʝʥʴʰʠʪʴ ʜʝʬʦʨʤʘʮʠʠ ʠ ʫʨʦʚʝʥʴ ʦʩʪʘʪʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ ʫʩʪʘʣʦʩʪʥʫʶ 

ʧʨʦʯʥʦʩʪʴ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ [3, 7]. 

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʩʧʝʮʠʘʣʴʥʦʡ 

ʪʝʭʥʠʢʠ ʠʤʝʝʪ ʢʦʥʪʨʦʣʴ ʪʝʧʣʦʚʦʛʦ ʮʠʢʣʘ ʩʚʘʨʢʠ, ʪʘʢ ʢʘʢ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʢʦʨʦʩʪʠ ʦʭʣʘʞʜʝʥʠʷ 

ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʨʝʞʠʤʦʚ ʩʚʘʨʢʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ 

ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʤʝʪʘʣʣʘ ʠ ʧʦʚʳʰʝʥʠʶ ʝʛʦ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʠ [8]. 

ʇʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ [3, 7], ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʪʘʪʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʚ 

ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʷʭ ʟʘʚʠʩʠʪ ʦʪ ʪʝʭʥʦʣʦʛʠʠ ʩʚʘʨʢʠ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʥʘʧʨʷʞʝʥʠʡ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʚʘʨʢʝ ʚ ʩʨʝʜʝ CO ʠ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʟʥʘʯʝʥʠʡ ʧʦʨʷʜʢʘ 

300 ʄʇʘ, ʯʪʦ ʙʣʠʟʢʦ ʢ ʧʨʝʜʝʣʫ ʪʝʢʫʯʝʩʪʠ ʤʘʪʝʨʠʘʣʘ. 

ʉʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʤʝʪʘʣʣʘ ʚ ʟʦʥʝ ʪʝʨʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʪʘʢʞʝ ʠʛʨʘʶʪ ʚʘʞʥʫʶ 

ʨʦʣʴ. ʇʨʠ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʷʭ ʦʭʣʘʞʜʝʥʠʷ ʬʦʨʤʠʨʫʶʪʩʷ ʩʪʨʫʢʪʫʨʳ ʙʝʡʥʠʪʘ ʠ ʤʘʨʪʝʥʩʠʪʘ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʪʚʸʨʜʦʩʪʠ ʠ ʩʥʠʞʝʥʠʶ ʧʣʘʩʪʠʯʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʦʚʳʰʘʝʪʩʷ ʩʢʣʦʥʥʦʩʪʴ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʪʨʝʱʠʥ ʧʨʠ ʮʠʢʣʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ [3, 9]. 
 

ʈʠʩʫʥʦʢ 1 ï ʉʚʘʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ ʠ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʚ ʢʦʪʦʨʳʭ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʦʩʪʘʪʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ 

ʦʙʨʘʟʫʶʪʩʷ ʪʨʝʱʠʥʳ (ʩʪʨʝʣʢʘʤʠ ʧʦʢʘʟʘʥʳ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʡʩʪʚʫʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ ʦʪ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʥʘʛʨʫʟʦʢ). 

ɺ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʭʥʠʢʠ, 

ʧʦʜʚʝʨʞʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʶ ʧʝʨʝʤʝʥʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ, ʜʘʥʥʳʝ ʬʘʢʪʦʨʳ 

ʧʨʠʦʙʨʝʪʘʶʪ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ. ʇʦʚʳʰʝʥʥʳʝ ʦʩʪʘʪʦʯʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʤʠʢʨʦʩʪʨʫʢʪʫʨʦʡ ʤʝʪʘʣʣʘ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʶʪ ʨʝʩʫʨʩ ʢʦʥʩʪʨʫʢʮʠʡ [9]. 

ɺ ʦʢʦʣʦʰʦʚʥʦʡ ʟʦʥʝ ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʬʝʨʨʠʪʦ-ʧʝʨʣʠʪʦ-ʙʝʡʥʠʪʥʘʷ 

ʩʪʨʫʢʪʫʨʘ, ʧʘʨʘʤʝʪʨʳ ʢʦʪʦʨʦʡ ʟʘʚʠʩʷʪ ʦʪ ʨʝʞʠʤʘ ʩʚʘʨʢʠ. ʋʯʘʩʪʦʢ ʧʝʨʝʛʨʝʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʪʚʸʨʜʦʩʪʴʶ 210ï220 HV ʠ ʰʠʨʠʥʦʡ 2ï2,5 ʤʤ. ʋʯʘʩʪʦʢ ʧʦʣʥʦʡ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ 

ʧʨʝʜʩʪʘʚʣʝʥ ʬʝʨʨʠʪʦʤ ʠ ʪʦʥʢʦʜʠʩʧʝʨʩʥʳʤ ʧʝʨʣʠʪʦʤ, ʝʛʦ ʰʠʨʠʥʘ ʩʦʩʪʘʚʣʷʝʪ 1,3ï1,5 ʤʤ. 

ʋʯʘʩʪʦʢ ʥʝʧʦʣʥʦʡ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʩʦʩʪʦʠʪ ʠʟ ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʛʦ ʧʝʨʣʠʪʘ ʩ ʚʢʣʶʯʝʥʠʷʤʠ 

ʙʝʡʥʠʪʘ, ʧʨʠ ʵʪʦʤ ʪʚʸʨʜʦʩʪʴ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 180ï185 HV, ʘ ʰʠʨʠʥʘ ï 0,8ï1,0 ʤʤ. 
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ɺ ʮʝʣʦʤ ʪʚʸʨʜʦʩʪʴ ʚ ʦʢʦʣʦʰʦʚʥʦʡ ʟʦʥʝ ʠʟʤʝʥʷʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 160ï220 HV, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʚʳʨʘʞʝʥʥʳʭ ʟʘʢʘʣʦʯʥʳʭ ʩʪʨʫʢʪʫʨ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʫʩʣʦʚʠʷʭ ʩʚʘʨʢʠ. ʂʦʩʚʝʥʥʳʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʵʪʦʛʦ ʩʣʫʞʠʪ ʫʨʦʚʝʥʴ ʦʩʪʘʪʦʯʥʳʭ ʩʚʘʨʦʯʥʳʭ 

ʥʘʧʨʷʞʝʥʠʡ, ʢʦʪʦʨʳʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʩʪʘʸʪʩʷ ʥʠʞʝ ʧʨʝʜʝʣʘ ʪʝʢʫʯʝʩʪʠ ʤʝʪʘʣʣʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʯʘʩʪʢʦʚ ʩʚʘʨʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʯʸʪ ʦʩʪʘʪʦʯʥʳʭ ʩʚʘʨʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, 

ʠʟʛʦʪʦʚʣʝʥʠʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʭʥʠʢʠ ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʦʙʝʩʧʝʯʝʥʠʷ ʠʭ ʥʘʜʸʞʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ. ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ 

ʦʩʪʘʪʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʚʦʟʤʦʞʥʦ ʟʘ ʩʯʸʪ ʦʧʪʠʤʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʡ ʩʚʘʨʢʠ, ʧʨʠʤʝʥʝʥʠʷ 

ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ [7, 10]. 

ɺʳʚʦʜʳ. 

1. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʩʪʘʪʦʯʥʳʝ ʩʚʘʨʦʯʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ 
ʚʣʠʷʥʠʝ ʥʘ ʫʩʪʘʣʦʩʪʥʫʶ ʧʨʦʯʥʦʩʪʴ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʡ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

ʠ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ ʧʝʨʝʤʝʥʥʳʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ. 

2. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʩʪʘʪʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʩʚʘʨʥʳʭ 

ʩʦʝʜʠʥʝʥʠʷʭ ʟʘʚʠʩʠʪ ʦʪ ʪʝʭʥʦʣʦʛʠʠ ʩʚʘʨʢʠ ʠ ʧʘʨʘʤʝʪʨʦʚ ʪʝʨʤʠʯʝʩʢʦʛʦ ʮʠʢʣʘ, ʧʨʠ ʵʪʦʤ 

ʥʘʠʙʦʣʴʰʠʝ ʥʘʧʨʷʞʝʥʠʷ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʟʦʥʝ ʩʚʘʨʥʦʛʦ ʰʚʘ ʠ ʟʦʥʝ ʪʝʨʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ. 

3. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʦʩʪʘʪʦʯʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʨʘʩʪʷʞʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʥʠʞʝʥʠʶ 
ʫʩʪʘʣʦʩʪʥʦʡ ʧʨʦʯʥʦʩʪʠ ʠ ʫʩʢʦʨʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʪʨʝʱʠʥ, ʪʦʛʜʘ ʢʘʢ ʥʘʧʨʷʞʝʥʠʷ ʩʞʘʪʠʷ ʤʦʛʫʪ 

ʦʢʘʟʳʚʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʫʩʪʘʣʦʩʪʥʦʤʫ ʨʘʟʨʫʰʝʥʠʶ. 

4. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʤʝʪʘʣʣʘ, ʚʢʣʶʯʘʷ ʦʙʨʘʟʦʚʘʥʠʝ ʙʝʡʥʠʪʥʳʭ 

ʠ ʤʘʨʪʝʥʩʠʪʥʳʭ ʩʪʨʫʢʪʫʨ ʧʨʠ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʷʭ ʦʭʣʘʞʜʝʥʠʷ, ʧʨʠʚʦʜʷʪ ʢ ʧʦʚʳʰʝʥʠʶ 

ʪʚʸʨʜʦʩʪʠ ʠ ʩʥʠʞʝʥʠʶ ʧʣʘʩʪʠʯʥʦʩʪʠ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʩʢʣʦʥʥʦʩʪʴ ʢ ʪʨʝʱʠʥʦʦʙʨʘʟʦʚʘʥʠʶ ʧʨʠ 

ʮʠʢʣʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ. 

5. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʚʘʨʢʠ (MIG/MAG, FCAW, 
SAW, FSW ʠ ʜʨ.) ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʨʝʞʠʤʦʚ ʩʚʘʨʢʠ ʧʦʟʚʦʣʷʶʪ ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʦʩʪʘʪʦʯʥʳʭ 

ʥʘʧʨʷʞʝʥʠʡ, ʫʤʝʥʴʰʠʪʴ ʜʝʬʦʨʤʘʮʠʠ ʠ ʧʦʚʳʩʠʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʚʘʨʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ. 

6. ʆʙʦʩʥʦʚʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʸʪʘ ʦʩʪʘʪʦʯʥʳʭ ʩʚʘʨʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʠʟʛʦʪʦʚʣʝʥʠʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʩʧʝʮʠʘʣʴʥʦʡ 

ʪʝʭʥʠʢʠ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʠʭ ʥʘʜʸʞʥʦʩʪʠ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʨʝʩʫʨʩʘ. 

ʉʇʀʉʆʂ ʀʉʇʆʃʔɿʆɺɸʅʅʓʍ ʀʉʊʆʏʅʀʂʆɺ 

 

1. Withers P.J., Bhadeshia H.K.D.H. Residual stress. Part 1: Measurement techniques // 

Materials Science and Technology. ï 2001. ï Vol. 17. ï No. 4. ï P. 355ï365. 

2. ɺʠʥʦʢʫʨʦʚ ɺ.ɸ., ʂʫʨʢʠʥ ʉ.ɸ., ʅʠʢʦʣʘʝʚ ɻ.ɸ. ʉʚʘʨʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ. ʄʝʭʘʥʠʢʘ 

ʨʘʟʨʫʰʝʥʠʷ ʠ ʢʨʠʪʝʨʠʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. ï ʄ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1996. ï 576 ʩ. 

3. Effect of welding residual stresses on the fatigue life assessment of welded connections 

// International Journal of Fatigue. ï 2024. 

4. Comparative study on the influence of residual stresses on fatigue crack growth // ASME 

Journal. ï 2025. 

5. ʄʝʭʘʥʠʢʘ ʨʘʟʨʫʰʝʥʠʷ ʠ ʧʨʦʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʦʚ: ʩʧʨʘʚʦʯʥʦʝ ʧʦʩʦʙʠʝ / ʧʦʜ ʨʝʜ. ɺ.ɺ. 

ʇʘʥʘʩʶʢʘ. ï ʂʠʝʚ: ʅʘʫʢʦʚʘ ʜʫʤʢʘ, 1988. ï 456 ʩ. 

6. ASM Handbook. Volume 6: Welding, Brazing, and Soldering. ï Materials Park, OH: 

ASM International, 2011. ï 1200 p. 

7. Kou S. Welding Metallurgy. ï 2nd ed. ï Hoboken: Wiley, 2003. ï 461 p. 

8. Residual stress distribution and fatigue behavior of welded joints // Materials. ï 2025. 

9. Effects of residual stresses on fatigue strength of welded structures // Engineering Failure 

Analysis. ï 2026. 

10. ISO 15614-1:2017. Specification and qualification of welding procedures for metallic 

materials. 



99  

ʋɼʂ 629.463 

 

ʎʀʌʈʆɺʓɽ ʊɽʍʅʆʃʆɻʀʀ: ʀʅʅʆɺɸʎʀʆʅʅʓɽ ʈɽʐɽʅʀʗ ʇʆ 

ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʖ ʊɽʈʄʀʅɸʃʔʅʆʁ ʆɹʈɸɹʆʊʂʀ ʂʆʅʊɽʁʅɽʈʆɺ 

 

ʊʘʙʳʣʦʚ ɸ.ʋ. - ʢ.ʪ.ʥ., ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ 

 

ʂʘʩʧʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʞʠʥʠʨʠʥʛʘ ʠʤ. ʐ.ɽʩʝʥʦʚʘ, ʛ.ɸʢʪʘʫ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʫʯʥʦʡ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʫʨʦʚʥʝʡ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢʦʥʪʝʡʥʝʨʥʳʭ ʪʝʨʤʠʥʘʣʦʚ. ɺʳʜʝʣʝʥʳ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ, ʵʣʝʤʝʥʪʥʳʡ ʠ 

ʩʪʨʫʢʪʫʨʥʳʡ ʫʨʦʚʥʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ʉʬʦʨʤʫʣʠʨʦʚʘʥʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʝʡʥʝʨʥʳʤ ʪʝʨʤʠʥʘʣʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʟʦʥʘʤʠ, ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʝʪʘ ʚʣʠʷʥʠʷ 

ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʝʛʦ ʨʘʙʦʪʫ ʠ ʥʘʭʦʞʜʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʩ ʫʯʸʪʦʤ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʧʣʘʥʦʚ ʠ ʪʝʢʫʱʝʡ ʨʘʙʦʪʳ. ʆʪʤʝʯʝʥʘ ʚʘʞʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʝʡʥʝʨʥʳʤ ʪʝʨʤʠʥʘʣʦʤ (ʀʉʋʂʊ), ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʩʦʢʨʘʱʝʥʠʝ 

ʧʨʦʩʪʦʷ ʚʘʛʦʥʘ ʧʦʜ ʛʨʫʟʦʚʳʤʠ ʦʧʝʨʘʮʠʷʤʠ ʠ ʤʠʥʠʤʠʟʘʮʠʶ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʧʨʦʙʝʛʦʚ ʚ 

ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʛʨʫʟʦ-ʨʘʟʛʨʫʟʦʯʥʳʭ ʦʧʝʨʘʮʠʡ ʥʘ ʢʦʥʪʝʡʥʝʨʥʦʡ ʧʣʦʱʘʜʢʝ. 

ʇʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʀʉʋʂʊ, ʦʧʠʩʘʥʳ ʟʘʜʘʯʠ ʚʩʝʭ ʝʝ ʧʦʜʩʠʩʪʝʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʥʪʝʡʥʝʨ, ʢʦʥʪʝʡʥʝʨʥʳʡ ʪʝʨʤʠʥʘʣ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʝʡʥʝʨʥʳʤ ʪʝʨʤʠʥʘʣʦʤ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʝʡʥʝʨʥʳʤ 

ʪʝʨʤʠʥʘʣʦʤ 

ɺʚʝʜʝʥʠʝ. ʂʦʥʪʝʡʥʝʨʥʳʝ ʧʝʨʝʚʦʟʢʠ ð ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʠʜʦʚ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʨʫʟʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʙʳʩʪʨʦʝ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʪʦʚʘʨʦʚ 

ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ ʠ ʢʦʥʪʠʥʝʥʪʘʤʠ. ʆʜʥʘʢʦ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʛʨʫʟʦʧʦʪʦʢʘʤʠ 

ʫʞʝ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʨʳʥʢʘ. ɺ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʢʦʥʢʫʨʝʥʮʠʠ 

ʢʦʤʧʘʥʠʠ ʚʳʥʫʞʜʝʥʳ ʠʩʢʘʪʴ ʥʦʚʳʝ ʩʧʦʩʦʙʳ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʩʦʢʨʘʱʝʥʠʷ 

ʠʟʜʝʨʞʝʢ. ʀʤʝʥʥʦ ʟʜʝʩʴ ʚʦʩʪʨʝʙʦʚʘʥʳ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʀʥʥʦʚʘʮʠʠ ʚ ʣʦʛʠʩʪʠʢʝ 

ʧʦʟʚʦʣʷʶʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʤʘʨʰʨʫʪʦʚ, ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ 

ʛʨʫʟʘ, ʦʙʨʘʙʦʪʢʠ ʜʦʢʫʤʝʥʪʦʚ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ. ʕʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʧʨʦʟʨʘʯʥʦʩʪʠ ʠ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʠ ʚʩʝʡ ʮʝʧʠ ʧʦʩʪʘʚʦʢ, ʩʦʢʨʘʱʝʥʠʶ 

ʚʨʝʤʝʥʠ ʜʦʩʪʘʚʢʠ ʠ ʩʥʠʞʝʥʠʶ ʨʠʩʢʦʚ ʧʦʪʝʨʴ ʠ ʧʦʚʨʝʞʜʝʥʠʡ ʪʦʚʘʨʦʚ. ɹʘʟʦʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ ʷʚʣʷʝʪʩʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʠ 

ʨʘʙʦʪʳ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʩʥʦʚʫ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʦʩʪʘʚʣʷʶʪ ʢʦʥʪʝʡʥʝʨʥʳʝ ʪʝʨʤʠʥʘʣʳ (ʂʊ), ʥʘ ʢʦʪʦʨʳʭ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘʯʠʥʘʝʪʩʷ ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʜʦʩʪʘʚʢʠ ʢʦʥʪʝʡʥʝʨʦʚ. 

ɺ ʮʝʣʦʤ ʜʦ 70 % ʚʩʝʭ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ ʥʘ ʜʦʩʪʘʚʢʫ, ʢʦʥʪʝʡʥʝʨʥʳʝ ʛʨʫʟʳ ʥʘʭʦʜʷʪʩʷ ʥʘ 

ʪʝʨʤʠʥʘʣʘʭ, ʯʪʦ ʚʦ ʤʥʦʛʦʤ ʩʚʷʟʘʥʦ ʩ ʫʩʪʘʨʝʚʰʝʡ ʪʝʭʥʦʣʦʛʠʝʡ ʨʘʙʦʪʳ, ʦʪʩʫʪʩʪʚʠʝʤ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʮʠʬʨʦʚʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʦʨʠʝʥʪʘʮʠʝʡ ʢʘʢ 

ʥʘ ʚʥʝʰʥʠʭ, ʪʘʢ ʠ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʟʥʘʯʠʪʝʣʴʥʳʤ ʩʨʦʢʦʤ ʥʘʢʦʧʣʝʥʠʷ 

ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʦʝʟʜʦʚ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʜʣʠʥʳ ʜʣʷ ʥʘʧʨʘʚʣʝʥʠʡ ʩ ʤʘʣʳʤ ʢʦʥʪʝʡʥʝʨʦʧʦʪʦʢʦʤ, 

ʯʪʦ ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʥʝʜʨʝʥʠʶ ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʨʠʥʮʠʧʦʚ ʨʘʙʦʪʳ ʠ ʚʨʝʜʠʪ 

ʠʤʠʜʞʫ ʢʦʤʧʘʥʠʠ [1,2]. 

ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʧʨʝʜʣʦʞʝʥ ʧʝʨʝʩʤʦʪʨ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʪʝʭʥʦʣʦʛʠʠ ʨʘʙʦʪʳ ʂʊ ʠ ʝʸ ʚʳʩʪʨʘʠʚʘʥʠʝ ʥʘ ʦʩʥʦʚʝ ʩʦʟʜʘʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʦʚʦʡ ʢʦʥʮʝʧʮʠʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤ 

ʫʧʨʘʚʣʝʥʠʠ [3,4,]. ɺ ʧʨʘʢʪʠʢʝ ʩʫʱʝʩʪʚʫʶʪ ʧʨʠʤʝʨʳ ʯʘʩʪʠʯʥʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʢʦʥʪʝʡʥʝʨʥʳʭ ʪʝʨʤʠʥʘʣʦʚ. ʅʘ ʢʦʥʪʝʡʥʝʨʥʦʤ ʪʝʨʤʠʥʘʣʝ ʂʣʝʱʠʭʘ, (ʈʌ), ʙʳʣʘ ʚʥʝʜʨʝʥʘ 
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ʩʠʩʪʝʤʘ çʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʢʦʥʪʝʡʥʝʨʥʳʡ ʪʝʨʤʠʥʘʣè - ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʡ ʢʦʤʧʣʝʢʩ ʠ 

ʝʜʠʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʢʣʠʝʥʪʦʚ ʠ ʠʩʧʦʣʥʠʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʣʠʮʝ ʩʦʪʨʫʜʥʠʢʦʚ ʪʝʨʤʠʥʘʣʘ, ʩʦʠʩʧʦʣʥʠʪʝʣʝʡ ʠ ʢʦʥʪʨʘʛʝʥʪʦʚ. ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ 

ʀʂʊ ð ʫʧʨʘʚʣʝʥʠʝ ʨʘʙʦʪʦʡ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʣʦʱʘʜʦʢ ʩ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ ʧʣʘʥʠʨʦʚʘʥʠʝʤ 

ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʭ ʦʧʝʨʘʮʠʡ ʥʘ ʦʩʥʦʚʝ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʜʭʦʜʦʚ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, 

ʦʧʝʨʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʠ ʠ ʩʦʩʪʦʷʥʠʠ ʢʦʥʪʝʡʥʝʨʦʚ ʠ ʚʘʛʦʥʦʚ, ʟʘʢʘʟʘʭ 

ʢʣʠʝʥʪʦʚ ʠ ʠʟʤʝʥʝʥʠʷʭ ʠʭ ʩʪʘʪʫʩʦʚ, ʜʠʩʣʦʢʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʛʨʫʟʦʧʦʜʲʸʤʥʦʡ 

ʪʝʭʥʠʢʠ. 

 

ʅʝʢʦʪʦʨʳʝ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʝʪ ʀʂʊ: 

- ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʢʦʥʪʝʡʥʝʨʦʚ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʨʝʞʠʤʘ ʧʦʛʨʫʟʢʠ ʢʦʥʪʝʡʥʝʨʦʚ ʚ ʚʘʛʦʥʳ ʩ ʫʯʸʪʦʤ ʩʦʙʣʶʜʝʥʠʷ 

ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʦʡ ʢʦʨʨʝʢʪʥʦʩʪʠ ʧʦʛʨʫʟʢʠ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʈɾɼ, ʕʪʨʘʥ, 

ʀʈʉʇʝʨʝʚʦʟʢʠ, ɸʈʄ ɺʘʛʦʥʳ ʊʂ, ʉʠʩʪʝʤʦʡ ʆʋ ʂʇ ʠ ʜʨʫʛʠʤʠ; 

-ʦʧʪʠʤʠʟʘʮʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʝʨʤʠʥʘʣʘ ʩ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ ʧʦʩʨʝʜʩʪʚʦʤ ʪʝʭʥʦʣʦʛʠʠ 

ʪʘʡʤ-ʩʣʦʪʠʨʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ, ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʢʣʠʝʥʪʩʢʠʭ 

ʟʘʷʚʦʢ ʥʘ ʘʚʪʦʚʠʟʠʪʳ, ʧʦʜʘʥʥʳʭ ʯʝʨʝʟ WEB-ʧʦʨʪʘʣ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʟʘʝʟʜʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ; 

-ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʢʦʥʪʨʦʣʴ ʚʲʝʟʜʘ ʘʚʪʦʤʦʙʠʣʷ ʯʝʨʝʟ ʂʇʇ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ 

ʢʦʥʪʨʦʣʴ ʨʘʩʩʪʘʥʦʚʢʠ ʘʚʪʦʤʦʙʠʣʝʡ ʧʦ ʬʨʦʥʪʘʤ; 

-ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʧʨʠʙʳʪʠʷ/ʫʙʳʪʠʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʠ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʩʦʩʪʘʚʦʚ. 

- ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʬʠʢʩʘʮʠʷ ʧʦʜʪʚʝʨʞʜʝʥʠʡ ʜʝʡʩʪʚʠʡ ʧʨʠʝʤʦʩʜʘʪʯʠʢʦʚ ʧʨʠ ʦʩʤʦʪʨʝ 

ʛʨʫʟʘ ʩʨʘʟʫ ʚʦ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ (Solvo.TOS, ɿɸɺ ʠ ʜʨʫʛʠʭ) ʧʦ 

ʥʘʞʘʪʠʶ ʢʥʦʧʢʠ ʥʘ ʤʦʙʠʣʴʥʦʤ ʊʉɼ; 

- ʧʣʘʥʠʨʦʚʘʥʠʝ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʦʝʟʜʦʚ (ʂʇ), ʚ ʪʦʤ ʯʠʩʣʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʩʦʟʜʘʥʠʝ 

ʨʘʩʧʠʩʘʥʠʡ ʧʦʝʟʜʦʚ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʦʜʙʦʨ ʚʘʛʦʥʦʚ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʞ/ʜ ʩʦʩʪʘʚʦʚ. 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʤʦʞʝʪ ʧʣʘʥʠʨʦʚʘʪʴ ʟʘʚʦʟ ʢʦʥʪʝʡʥʝʨʦʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ ʩ ʫʯʝʪʦʤ 

ʜʘʣʴʥʝʡʰʝʡ ʦʪʧʨʘʚʢʠ ʚ ʩʦʩʪʘʚʝ ʂʇ; 

- ʦʧʪʠʤʠʟʘʮʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʣʝʥʠʷ ʧʣʘʥʘ ʧʦʛʨʫʟʢʠ/ʚʳʛʨʫʟʢʠ ʢʦʥʪʝʡʥʝʨʦʚ ʚ 
ʚʘʛʦʥʳ ʢʘʢ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʧʦʜʘʯ (ʧʨʦʩʪʳʭ ʦʪʧʨʘʚʦʢ), ʪʘʢ ʠ ʜʣʷ ʂʇ ʩ ʫʯʝʪʦʤ ʨʘʟʣʠʯʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʦʛʨʫʟʢʠ ʢʦʥʪʝʡʥʝʨʦʚ ʚ ʚʘʛʦʥʳ (ʊʋ, ʄʊʋ), 

ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʧʦʛʨʫʟʢʝ, ʫʯʝʪ ʩʪʘʥʮʠʡ ʥʘʟʥʘʯʝʥʠʷ, ʫʯʝʪ ʦʩʪʘʪʦʯʥʦʛʦ ʧʨʦʙʝʛʘ ʚʘʛʦʥʦʚ, ʧʨʠʥʮʠʧ 

FIFO, ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʦʙʩʪʚʝʥʥʠʢʝ ʚʘʛʦʥʘ/ʧʣʘʪʬʦʨʤʳ, ʧʨʦʩʪʦʷʭ ʚʘʛʦʥʦʚ ʠ ʜʨ.; 

- ʚʠʟʫʘʣʠʟʘʮʠʷ ʪʦʧʦʣʦʛʠʠ ʪʝʨʤʠʥʘʣʘ, ʢʦʥʪʝʡʥʝʨʦʚ, ʪʝʭʥʠʢʠ ʠ ʧʨʦʮʝʩʩʦʚ ʠʭ ʦʙʨʘʙʦʪʢʠ 
ʟʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʥʦʚʝʡʰʝʡ ʚʝʨʩʠʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʨʝʜʘʢʪʦʨʘ ʪʦʧʦʣʦʛʠʠ ʪʝʨʤʠʥʘʣʘ 

Solvo.WTM®. ɺ ʯʘʩʪʥʦʩʪʠ, ʠʥʩʪʨʫʤʝʥʪ ʧʦʢʘʟʳʚʘʝʪ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʩʢʣʘʜʘ: ʟʘʧʦʣʥʝʥʥʦʩʪʴ 

ʷʯʝʝʢ ʚ ʧʨʦʮʝʥʪʘʭ, ʨʝʘʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʛʨʫʟʦʚʳʭ ʝʜʠʥʠʮ ʩ ʫʢʘʟʘʥʠʝʤ ʥʦʤʝʨʦʚ ʛʨʫʟʦʚ; 

ʦʪʦʙʨʘʞʘʝʪ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʧʝʨʝʤʝʱʝʥʠʝ ʣʶʜʝʡ ʠ ʪʝʭʥʠʢʠ, ʛʨʫʟʘ, ʩʦʩʪʦʷʥʠʝ ʞ/ʜ ʠ ʘ/ʤ 

ʬʨʦʥʪʦʚ. ʊʝʭʥʦʣʦʛʠʷ drill -down ʧʦʟʚʦʣʷʝʪ ʧʨʠʙʣʠʞʘʪʴ ʩ ʧʦʤʦʱʴʶ ʤʳʰʠ ʥʝʦʙʭʦʜʠʤʳʡ ʦʙʲʝʢʪ 

ʠʣʠ ʛʨʫʧʧʫ ʦʙʲʝʢʪʦʚ ʠ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʠʭ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʟʨʝʟʘʭ 

(ʚʳʩʦʪʘ ʠ ʢʦʣʠʯʝʩʪʚʦ ʷʨʫʩʦʚ ʰʪʘʙʝʣʝʡ ʠ ʪ. ʜ.), ʦʩʫʱʝʩʪʚʣʷʪʴ ʫʜʦʙʥʳʡ ʧʦʠʩʢ ʦʙʲʝʢʪʦʚ ʧʦ 

ʧʘʨʘʤʝʪʨʘʤ. ʉ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʮʚʝʪʦʚʳʭ ʩʭʝʤ ʜʠʩʧʝʪʯʝʨʳ ʤʦʛʫʪ ʚʳʜʝʣʷʪʴ, 

ʛʨʫʧʧʠʨʦʚʘʪʴ ʢʦʥʪʝʡʥʝʨʳ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʘʨʘʤʝʪʨʘʤ, ʥʘʧʨʠʤʝʨ, ʧʦ ʩʪʘʥʮʠʠ ʥʘʟʥʘʯʝʥʠʷ ʠʣʠ 

ʚʣʘʜʝʣʴʮʫ. 

ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʜʝʨʞʢʫ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʚʲʝʟʜʥʳʭ 

ʚʦʨʦʪ, ʘ ʪʘʢʞʝ ʦʪʩʣʝʞʠʚʘʥʠʝ ʠ ʦʙʥʘʨʫʞʝʥʠʝ ʢʦʥʪʝʡʥʝʨʦʚ ʚ ʧʨʝʜʝʣʘʭ ʪʝʨʤʠʥʘʣʘ [5,6]. 

ʂʦʥʪʝʡʥʝʨʥʳʡ  ʪʝʨʤʠʥʘʣ  «C.I.T.», ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʝʡʥʝʨʥʳʤ ʪʝʨʤʠʥʘʣʦʤ CTMS (ConsID 

Transport Management System). 
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ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʚʢʣʶʯʘʶʪ ʩʠʩʪʝʤʫ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ, ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʢʦʥʪʝʡʥʝʨʥʦʡ ʧʣʦʱʘʜʢʠ, ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʚʲʝʟʜʥʳʭ 

ʚʦʨʦʪ ʠ ʛʨʫʧʧʠʨʦʚʢʫ ʢʦʥʪʝʡʥʝʨʦʚ ʚ ʰʪʘʙʝʣʠ ʧʦ ʨʘʟʣʠʯʥʳʤ ʢʨʠʪʝʨʠʷʤ . 

ʀʥʥʦʚʘʮʠʠ ʥʘ ʢʦʥʪʝʡʥʝʨʥʳʭ ʪʝʨʤʠʥʘʣʘʭ ʦʪʤʝʯʝʥʘ ʚʥʝʜʨʝʥʠʝʤ ʩʠʩʪʝʤʳ ʘʚʪʦʚʠʟʠʪʦʚ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʨʘʚʥʦʤʝʨʥʳʡ ʧʦʜʚʦʟ ʢʦʥʪʝʡʥʝʨʦʚ ʥʘ ʪʝʨʤʠʥʘʣ. ʋʩʧʝʰʥʦ ʨʝʘʣʠʟʦʚʘʥʘ 

ʢʦʥʮʝʧʮʠʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ 

ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʧʨʦʧʫʩʢʘ ʧʨʠʙʳʚʘʶʱʝʛʦ ʠ ʫʙʳʚʘʶʱʝʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʨʘʟʤʝʱʸʥʥʳʭ ʥʘ ʥʠʭ 

ʢʦʥʪʝʡʥʝʨʦʚ. ʌʫʥʢʮʠʦʥʠʨʫʝʪ ʢʦʥʪʝʡʥʝʨʥʳʡ ʧʝʨʝʛʨʫʞʘʪʝʣʴ, ʦʙʦʨʫʜʦʚʘʥʥʳʡ ʢʘʤʝʨʦʡ ʩ 

ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʥʦʤʝʨʦʚ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʢʦʥʪʝʡʥʝʨʦʚ. ʊʘʢʞʝ 

ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ ʧʦ ʚʥʝʜʨʝʥʠʶ ʩʠʩʪʝʤʳ ʛʝʦʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʯʝʪʘ ʤʝʩʪ 

ʨʘʟʤʝʱʝʥʠʷ ʢʦʥʪʝʡʥʝʨʦʚ ʥʘ ʪʝʨʤʠʥʘʣʝ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʛʨʝʩʩ ʚ ʯʘʩʪʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, 

ʚ ʂʘʟʘʭʩʪʘʥʝ ʦʪʩʫʪʩʪʚʫʶʪ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʢʦʥʪʝʡʥʝʨʥʳʝ ʪʝʨʤʠʥʘʣʳ. 

ɺ ʨʘʤʢʘʭ ʉʪʨʘʪʝʛʠʠ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʝʨʝʭʦʜ ʢ ʥʦʚʦʤʫ 

ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʤʫ ʢʦʤʧʣʝʢʩʫ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʤʠ ʮʝʥʪʨʘʤʠ ï 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʪʝʨʤʠʥʘʣʴʥʦ-ʩʢʣʘʜʩʢʠʤ ʢʦʤʧʣʝʢʩʦʤ (ɸʉʋ ʊʉʂ), ʚ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʷʭ ʢ ʢʦʪʦʨʦʡ ʠʟʥʘʯʘʣʴʥʦ ʟʘʣʦʞʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʭʦʜʘ ʢ 

ʧʦʣʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ. 

ɺ ʩʚʦʜʘʭ ʧʨʘʚʠʣ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʦʥʪʝʡʥʝʨʥʳʭ ʪʝʨʤʠʥʘʣʦʚ ʠ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʣʦʱʘʜʦʢ 

ʫʢʘʟʘʥ ʨʷʜ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ɸʉʋ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʯʘʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʪʝʨʤʠʥʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʆʜʥʘʢʦ ʚ 

ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʭʦʜʘ ʢ ʧʦʣʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ 

ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʪʝʨʤʠʥʘʣʘ ʦʙʝʩʧʝʯʠʚʘʣʘ ʥʝ ʪʦʣʴʢʦ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʢʘʞʜʦʡ 

ʦʪʜʝʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ, ʥʦ ʠ ʛʘʨʤʦʥʠʯʥʦʝ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʫʯʝʪʦʤ 

ʚʦʟʤʦʞʥʦʩʪʠ ʚʣʠʷʥʠʷ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʣʘ ʨʝʘʣʠʟʘʮʠʶ ʜʚʫʭ ʢʣʶʯʝʚʳʭ 

ʬʫʥʢʮʠʡ: 

- ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʘʣʠʯʠʠ, ʥʘʟʥʘʯʝʥʠʠ ʠ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʚʩʝʭ ʢʦʥʪʝʡʥʝʨʦʚ, ʘʚʪʦʤʦʙʠʣʝʡ, ʬʠʪʠʥʛʦʚʳʭ ʧʣʘʪʬʦʨʤ ʠ ʇʈʄ ʥʘ 

ʢʦʥʪʝʡʥʝʨʥʦʤ ʪʝʨʤʠʥʘʣʝ; 

- ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʪʝʨʤʠʥʘʣʘ, ʠʩʭʦʜʷ ʠʟ 

ʟʘʣʦʞʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʦʧʪʠʤʘʣʴʥʦʩʪʠ, ʯʪʦ, ʫʯʠʪʳʚʘʷ ʩʣʦʞʥʦʩʪʴ ʩʠʩʪʝʤʳ, ʤʦʞʝʪ ʙʳʪʴ 

ʜʦʩʪʠʛʥʫʪʦ ʟʘ ʩʯʝʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʘʣʛʦʨʠʪʤʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʅʘ ʙʘʟʝ ʩʠʩʪʝʤʳ çSolvo.TOSè ʧʨʝʜʣʦʞʝʥʘ ʫʢʨʫʧʥʝʥʥʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ 

ʩʭʝʤʘ ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʝʡʥʝʨʥʳʤ ʪʝʨʤʠʥʘʣʦʤ (ʀʉʋʂʊ). 

ɻʣʘʚʥʳʤʠ ʝʸ ʦʪʣʠʯʠʷʤʠ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʥʦʩʪʴ, ʢʦʤʧʣʝʢʩʥʦʩʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ 

ʘʩʠʥʭʨʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʭʦʜʠʪʴ ʥʝ ʣʦʢʘʣʴʥʳʝ ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ 

ʢʘʞʜʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʟʦʥʳ ʂʊ, ʘ ʫʯʠʪʳʚʘʪʴ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʫʩʪʨʘʥʷʪʴ 

ʧʦʩʣʝʜʩʪʚʠʷ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʥʘʭʦʜʠʪʴ ʛʣʦʙʘʣʴʥʳʝ ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʰʝʥʠʷ. 

ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʷʚʣʷʶʪʩʷ ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ, ʩʥʠʞʝʥʠʝ 

ʤʝʞʦʧʝʨʘʮʠʦʥʥʳʭ ʧʨʦʩʪʦʝʚ, ʫʤʝʥʴʰʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ, ʩʥʠʞʝʥʠʝ ʚʣʠʷʥʠʷ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʂʊ, ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʚʥʫʪʨʝʥʥʠʤʠ ʠ ʚʥʝʰʥʠʤʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ. 

ɺ ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʝʡʥʝʨʥʳʤ ʪʝʨʤʠʥʘʣʦʤ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʩʦʟʜʘʥʠʝ ʧʦʜʩʠʩʪʝʤ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʦʜʩʠʩʪʝʤʳ ʧʦ 

ʨʘʙʦʪʝ ʩ ʢʦʥʪʝʡʥʝʨʥʳʤʠ ʧʦʝʟʜʘʤʠ []. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʀʉʋʂʊ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʇʦʜʩʠʩʪʝʤʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʠʟ: 

1. ɹʣʦʢʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ï ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʦ ʚʘʛʦʥʦʚ ʠ 

ʘʚʪʦʤʦʙʠʣʝʡ ʩ ʢʦʥʪʝʡʥʝʨʘʤʠ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʭ ʦ ʨʘʙʦʪʝ ʧʨʠʤʳʢʘʥʠʷ, ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʠ 

ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ, ʩ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦ ʧʣʘʥʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʂʊ ʩ ʮʝʣʴʶ ʩʦʢʨʘʱʝʥʠʷ 
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ʤʝʞʦʧʝʨʘʮʠʦʥʥʳʭ ʧʨʦʩʪʦʝʚ, ʫʤʝʥʴʰʝʥʠʷ ʦʙʱʝʛʦ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʦʧʝʨʘʮʠʡ ʥʘʭʦʞʜʝʥʠʷ ʢʦʥʪʝʡʥʝʨʦʚ ʥʘ ʪʝʨʤʠʥʘʣʝ. 

ʇʦ ʩʫʪʠ, ʙʣʦʢ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʮʠʬʨʦʚʳʤ ʜʚʦʡʥʠʢʦʤ ʢʦʥʪʝʡʥʝʨʥʦʛʦ 

ʪʝʨʤʠʥʘʣʘ, ʚʢʣʶʯʘʶʱʠʤ ʝʛʦ ʪʦʧʦʣʦʛʠʶ: ʢʦʥʪʝʡʥʝʨʥʳʝ ʧʣʦʱʘʜʢʠ, ʧʦʛʨʫʟʦʯʥʦ-ʚʳʛʨʫʟʦʯʥʳʝ 

ʧʫʪʠ, ʤʘʨʰʨʫʪʳ ʜʚʠʞʝʥʠʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʧʦ ʪʝʨʤʠʥʘʣʫ, ʤʘʩʩʠʚʳ ʢʦʥʪʝʡʥʝʨʦʚ, ʧʝʨʩʦʥʘʣʘ, 

ʪʝʭʥʠʢʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʪʫʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʚʠʜʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʤʦʜʝʣʴ ʠ ʘʣʛʦʨʠʪʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʦʨʷʜʢʘ ʚʳʧʦʣʥʝʥʠʷ ʧʦʛʨʫʟʦʯʥʦ-

ʨʘʟʛʨʫʟʦʯʥʳʭ ʦʧʝʨʘʮʠʡ ʧʨʠ ʪʝʨʤʠʥʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʢʦʥʪʝʡʥʝʨʦʚ. 
 

 

ʈʠʩʫʥʦʢ 1. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʀʉʋʂʊ 

 

ʉʭʝʤʘ ʢʦʥʪʝʡʥʝʨʥʦʡ ʧʣʦʱʘʜʢʠ ʚ ʚʠʜʝ ʪʨʝʭʤʝʨʥʦʛʦ ʤʘʩʩʠʚʘ ʚ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. ʄʘʩʩʠʚ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʧʦʜʤʘʩʩʠʚʦʚ: ʦʜʥʦʤʝʨʥʳʭ 

ʘʚʪʦʜʦʨʦʛʠ ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʫʪʠ ʠ ʪʨʝʭʤʝʨʥʦʛʦ ï ʢʦʥʪʝʡʥʝʨʥʦʡ ʧʣʦʱʘʜʢʠ. 
 

 

 

ʈʠʩʫʥʦʢ 2. ʉʭʝʤʘ ʢʦʥʪʝʡʥʝʨʥʦʡ ʧʣʦʱʘʜʢʠ ʚ ʚʠʜʝ ʪʨʝʭʤʝʨʥʦʛʦ ʤʘʩʩʠʚʘ ʚ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ 

2. ɹʣʦʢʘ ʩʤʝʥʥʦ-ʩʫʪʦʯʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ï ʩʠʩʪʝʤʳ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʟʘʜʘʯʠ ʜʣʷ 

ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʪʝʨʤʠʥʘʣʘ ʥʘ ʩʤʝʥʫ. ʆʩʫʱʝʩʪʚʣʷʝʪ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʨʝʩʫʨʩʦʚ 

ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʪʝʨʤʠʥʘʣʘ (ʇʈʄ, ʩʦʪʨʫʜʥʠʢʠ, ʪʝʭʥʠʢʘ), ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʯʝʪʦʤ ʚʳʧʦʣʥʝʥʠʷ 

ʦʧʝʨʘʮʠʡ. ʋʯʠʪʳʚʘʝʪ ʚ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʟʣʠʯʥʳʝ ʧʨʠʦʨʠʪʝʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ: 

ʧʝʨʚʦʦʯʝʨʝʜʥʫʶ ʦʪʧʨʘʚʢʫ ʢʦʥʪʝʡʥʝʨʦʚ ʩ ʧʨʝʚʳʰʝʥʠʝʤ ʩʨʦʢʦʚ ʥʘʭʦʞʜʝʥʠʷ ʥʘ ʢʦʥʪʝʡʥʝʨʥʦʤ 
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ʪʝʨʤʠʥʘʣʝ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʩ ʮʝʣʴʶ ʩʦʢʨʘʱʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ ʥʘ ʨʘʙʦʪʫ 

ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʪʝʨʤʠʥʘʣʘ. 

3. ɹʣʦʢʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ï ʩʠʩʪʝʤʳ, ʧʦʟʚʦʣʷʶʱʝʡ ʦʧʝʨʘʪʠʚʥʦ 

ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʪʝʢʫʱʠʝ ʟʘʜʘʯʠ ʥʘ ʩʤʝʥʫ ʚ ʩʣʫʯʘʷʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʥʝʰʪʘʪʥʳʭ ʩʠʪʫʘʮʠʡ ʚ 

ʩʠʥʭʨʦʥʥʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ. ɸʩʠʥʭʨʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦʟʚʦʣʠʪ ʦʧʝʨʘʪʠʚʥʦ 

ʧʝʨʝʩʪʨʦʠʪʴ ʪʝʢʫʱʠʡ ʧʣʘʥ ʨʘʙʦʪʳ. ɺ ʯʘʩʪʥʦʩʪʠ, ʝʩʣʠ ʧʨʦʠʟʦʰʣʘ ʟʘʜʝʨʞʢʘ ʧʦʜʘʯʠ ʘʚʪʦʤʦʙʠʣʷ 

ʩ ʢʦʥʪʝʡʥʝʨʦʤ ʧʦʜ ʚʳʛʨʫʟʢʫ, ʧʨʦʜʦʣʞʠʪʴ ʚʳʧʦʣʥʷʪʴ ʟʘʜʘʥʠʝ ʥʘ ʩʤʝʥʫ, ʘ ʦʧʦʟʜʘʚʰʠʡ 

ʢʦʥʪʝʡʥʝʨ ʚ ʤʦʤʝʥʪ ʝʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʧʦʜ ʚʳʛʨʫʟʢʫ ʚʩʪʨʦʠʪʴ ʚ ʤʘʨʰʨʫʪ ʜʚʠʞʝʥʠʷ ʇʈʄ. 

ʇʦʜʩʠʩʪʝʤʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʦʩʪʦʠʪ ʠʟ: 

1. ɹʣʦʢʦʚ ʂʇʇ ʧʦʜʘʯʠ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʚʘʛʦʥʦʚ ï ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, 

ʢʦʪʦʨʳʝ ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʠʩʪʝʤ ʦʧʪʠʯʝʩʢʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʠʤʚʦʣʦʚ ʧʦʟʚʦʣʷʪ 

ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʢʦʥʪʝʡʥʝʨʦʚ ʥʘ ʂʇʇ ʧʨʠ ʩʚʝʨʢʝ ʥʦʤʝʨʦʚ ʢʦʥʪʝʡʥʝʨʦʚ, 

ʬʘʢʪʠʯʝʩʢʠ ʧʦʛʨʫʞʝʥʥʳʭ ʥʘ ʧʦʜʚʠʞʥʦʡ ʩʦʩʪʘʚ ʩ ʥʦʤʝʨʘʤʠ, ʫʢʘʟʘʥʥʳʤʠ ʚ ʧʝʨʝʚʦʟʦʯʥʳʭ 

ʜʦʢʫʤʝʥʪʘʭ. ʉ ʧʦʤʦʱʴʶ ʜʘʥʥʳʭ ʙʣʦʢʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ 

ʢʦʥʪʝʡʥʝʨʦʚ ʧʨʠ ʠʭ ʧʦʩʪʫʧʣʝʥʠʠ ʥʘ ʪʝʨʤʠʥʘʣ ʠ ʠʭ ʫʜʘʣʝʥʠʝ, ʢʦʛʜʘ ʢʦʥʪʝʡʥʝʨʳ ʧʦʢʠʜʘʶʪ 

ʪʝʨʨʠʪʦʨʠʶ ʪʝʨʤʠʥʘʣʘ. ɼʘʥʥʳʝ ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘʙʦʪʝ ʧʦʜʩʠʩʪʝʤʳ 

ʧʣʘʥʠʨʦʚʘʥʠʷ. 

2. ɹʣʦʢʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʝʨʩʦʥʘʣʘ ï ʩʠʩʪʝʤʳ, ʨʝʛʫʣʠʨʫʶʱʝʡ ʠ ʢʦʥʪʨʦʣʠʨʫʶʱʝʡ ʨʘʙʦʪʫ 

ʩʦʪʨʫʜʥʠʢʦʚ ʥʘ ʂʇʇ, ʧʨʠʝʤʦʩʜʘʪʯʠʢʦʚ ʛʨʫʟʘ ʠ ʙʘʛʘʞʘ, ʤʘʰʠʥʠʩʪʦʚ ʇʈʄ ʠ ʪ.ʜ. ɼʘʥʥʳʡ ʙʣʦʢ 

ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʠʚʥʦ ʦʙʤʝʥʠʚʘʪʴʩʷ ʜʦʢʫʤʝʥʪʘʤʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ, ʠʥʬʦʨʤʘʮʠʝʡ ʦ 

ʧʨʠʙʳʚʘʶʱʠʭ ʠ ʦʪʧʨʘʚʣʷʝʤʳʭ ʢʦʥʪʝʡʥʝʨʘʭ, ʦ ʥʘʣʠʯʠʠ ʠʣʠ ʦʪʩʫʪʩʪʚʠʠ ʫ ʢʦʥʪʝʡʥʝʨʦʚ 

ʢʦʤʤʝʨʯʝʩʢʠʭ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ. 

3. ɹʣʦʢʘ ʇʈʄ ï ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʷʶʱʝʡ ʨʘʙʦʪʦʡ ʇʈʄ: ʩʦʩʪʘʚʣʝʥʠʝ 

ʦʧʪʠʤʘʣʴʥʳʭ ʤʘʨʰʨʫʪʦʚ ʧʝʨʝʜʚʠʞʝʥʠʷ ʇʈʄ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ ʠ 

ʫʤʝʥʴʰʝʥʠʷ ʚʨʝʤʝʥʠ ʮʠʢʣʘ, ʦʧʝʨʘʪʠʚʥʘʷ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʧʣʘʥʘ ʨʘʙʦʪʳ ʇʈʄ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ 

ʘʚʪʦʤʦʙʠʣʝʡ ʩ ʢʦʥʪʝʡʥʝʨʘʤʠ. ʉʠʩʪʝʤʘ ʩʘʤʘ ʦʧʨʝʜʝʣʷʝʪ ʦʧʪʠʤʘʣʴʥʦʝ ʤʝʩʪʦ ʜʣʷ ʵʪʦʛʦ 

ʢʦʥʪʝʡʥʝʨʘ ʥʘ ʧʣʦʱʘʜʢʝ ʠ ʚʢʣʶʯʘʝʪ ʢʦʥʪʝʡʥʝʨ ʚ ʪʝʢʫʱʠʡ ʧʣʘʥ ʨʘʙʦʪʳ ʤʘʰʠʥʠʩʪʘ 

ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʦʛʦ ʤʝʭʘʥʠʟʤʘ. 

4. ɹʣʦʢ ʠʥʪʝʨʘʢʪʠʚʥʦʡ 3D ʤʦʜʝʣʠ ʂʊ ï ʧʦʟʚʦʣʷʝʪ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʝʞʝʜʝʢʘʜʥʦʡ ʧʝʨʝʧʠʩʠ 

ʥʘʣʠʯʥʦʛʦ ʧʘʨʢʘ ʢʦʥʪʝʡʥʝʨʦʚ, ʦʙʣʝʛʯʘʝʪ ʧʦʠʩʢ ʠ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʢʦʥʪʝʡʥʝʨʦʚ ʥʘ 

ʪʝʨʤʠʥʘʣʝ, ʧʨʝʜʣʘʛʘʝʪ ʦʧʪʠʤʘʣʴʥʳʝ ʩʪʨʘʪʝʛʠʠ ʧʦ ʟʦʥʘʣʴʥʦʤʫ ʨʘʩʧʦʣʦʞʝʥʠʶ ʢʦʥʪʝʡʥʝʨʦʚ ʥʘ 

ʦʩʥʦʚʝ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʪʝʛʠʡ ʨʘʩʧʦʣʦʞʝʥʠʷ. 

ɺʳʚʦʜʳ 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʢʦʥʪʝʡʥʝʨʥʳʡ ʪʝʨʤʠʥʘʣ ʢʘʢ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʪʝʨʤʠʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʥʠʟʠʪʴ ʨʦʣʴ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʚ 

ʚʳʧʦʣʥʝʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ, 

ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʘ ʪʘʢʞʝ 

ʨʘʮʠʦʥʘʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʘʛʦʥʥʦʛʦ ʠ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʧʘʨʢʦʚ, ʪʝʨʤʠʥʘʣʴʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘʩʭʦʜʳ ʥʘ 

ʪʝʨʤʠʥʘʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʉʠʩʪʝʤʘ ʩʦʟʜʘʩʪ ʨʝʟʝʨʚʳ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʪʝʨʤʠʥʘʣʘ ʚ ʫʩʣʦʚʠʷʭ ʨʦʩʪʘ ʦʙʲʝʤʦʚ, ʧʦʚʳʩʠʪ ʫʨʦʚʝʥʴ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʧʨʠʥʷʪʠʷ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʣʫʯʰʠʪ ʢʘʯʝʩʪʚʦ ʩʝʨʚʠʩʘ, 
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ʀʅʅʆɺɸʎʀʗʃʓפ ʊɽʍʅʆʃʆɻʀʗʃɸʈ ɾᴄʅɽ ʂᴆʃɯʂ ɾᴄʅɽ ʃʆɻʀʉʊʀʂɸʃʓפ 

ɾתʁɽʃɽʈɼɯ ʎʀʌʈʃɸʅɼʓʈʋ 

 

ʊʳʥʳʰʪʳץʦʚʘ ʅ.ɹ. - ʘʨʥʘʡʳ ʧᴅʥ ʦץʳʪʫʰʳʩʳ 

ʆ.ʊײʨʤʘסʘʤʙʝʪײʣʳ ʘʪʳʥʜʘסʳ ʄʘסשʳʩʪʘʫ ʀʥʜʫʩʪʨʠʘʣʜʳ ʪʝʭʥʠʢʘʣʳץ ʢʦʣʣʝʜʞʽ 

ɸשʜʘʪʧʘ. ɹײʣ ʙʘʷʥʜʘʤʘʜʘ ʢᴇʣʽʢ ʠʥʬʨʘײץʨʳʣʳʤʳʥ ʜʘʤʳʪʫ, ʦʥʳ ʮʠʬʨʣʘʥʜʳʨʫ ʞᴅʥʝ 

ʣʦʛʠʩʪʠʢʘʣʳץ ʞװʡʝʣʝʨʜʽ ʞʝʪʽʣʜʽʨʫʜʽש ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʣʝʨʽ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ 

ʤʫʣʴʪʠʤʦʜʘʣʴʜʳ ʪʘʩʳʤʘʣʜʘʨʜʳ ײʡʳʤʜʘʩʪʳʨʫʜʳש ʪʠʽʤʜʽ ʞʦʣʜʘʨʳ, ʘץʧʘʨʘʪʪʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫ, ʵʣʝʢʪʨʦʥʜʳײץ ץʞʘʪ ʘʡʥʘʣʳʤʳ ʤʝʥ QR-ʢʦʜʪʘʨʜʳ ʧʘʡʜʘʣʘʥʫ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʞʘʥ-ʞʘץʪʳ ʪʘʣʜʘʥʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʪʘʩʳʤʘʣʜʘʫ ʧʨʦʮʝʩʽʥʜʝʛʽ 

 .ʳʥʜʘʣʘʜʳץᴅʩʝʨʽ ʘʡ שʬʘʢʪʦʨʣʘʨʜʳ ץʞᴅʥʝ ʪʝʭʥʦʣʦʛʠʷʣʳ ץʪʝʭʥʠʢʘʣʳ ,ץʡʳʤʜʘʩʪʳʨʫʰʳʣʳײ

ʅᴅʪʠʞʝʩʽʥʜʝ ʣʦʛʠʩʪʠʢʘʣʳץ ʰʳסʳʥʜʘʨʜʳ ʘʟʘʡʪʫ, ʞʝʪʢʽʟʫ ʤʝʨʟʽʤʜʝʨʽʥ ץʳʩץʘʨʪʫ, ʪʘʩʳʤʘʣʜʘʫ 

ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫ, ʢᴇʣʽʢ ץʳʟʤʝʪʪʝʨʽʥʽש ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ ʢװʰʝʡʪʫ ʞᴅʥʝ ʝʣʜʽש ʪʨʘʥʟʠʪʪʽʢ 

ᴅʣʝʫʝʪʽʥ ʜʘʤʳʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʧʨʘʢʪʠʢʘʣʳײ ץʩʳʥʳʩʪʘʨ ʙʝʨʽʣʝʜʽ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʢᴇʣʽʢ, ʠʥʥʦʚʘʮʠʷ, ʢᴇʣʽʢ ʠʥʬʨʘײץʨʳʣʳʤʳ, ʣʦʛʠʩʪʠʢʘ, ʢᴇʣʽʢ ʤᴅʩʝʣʝʣʝʨʽ, 

ʤʫʣʴʪʠʤʦʜʘʣʴʜʳ ʪʘʩʳʤʘʣʜʘʫ, ʢᴇʣʽʢ ʞװʡʝʩʽ, ʢʦʥʪʝʡʥʝʨ, ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ. 

ʂᴇʣʽʢ ʠʥʬʨʘײץʨʳʣʳʤʳ - ʙײʣ ʠʥʜʫʩʪʨʠʷʣʳץ ʵʢʦʥʦʤʠʢʘ ʤʝʥ ץʦסʘʤʥʳץ שʘʥʘʡʥʘʣʳʤ 

ʞװʡʝʩʽ. ᴄʣʝʤʜʽʢ ʪᴅʞʽʨʠʙʝ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʩʘʫʜʘʥʳש ʪᴇʤʝʥ ʢᴇʣʝʤʽ ʩʘʫʜʘ ʦʧʝʨʘʮʠʷʣʘʨʳʥ ʞװʨʛʽʟʫ 

ʢʝʟʽʥʜʝ ʞʦסʘʨʳ ʰʳסʳʥʜʘʨʜʳש ʥᴅʪʠʞʝʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʦʣʘʨʜʳש ʽʰʽʥʜʝ ʢᴇʣʽʢ ʰʳסʳʥʜʘʨʳ, 

ʞʘʪʪʘʨʜʳ ʨᴅʩʽʤʜʝʫ ʨᴅʩʽʤʽ, hײץ ʝʢʘʨʘʜʘʥ ᴇʪʫ, ʠʥʬʨʘײץʨʳʣʳʤʥʳש ʞʘʡ-ʢװʡʽ ʞᴅʥʝ ʪʘʩʳʤʘʣʜʘʫʜʳ 

 ץʳʤʳʥʜʘ ʣʦʛʠʩʪʠʢʘʣʳסײ ʙᴅʨʽ ʩʘʫʜʘ שʥʳײʳʪʪʳ ʘʣʘʜʳ. ʄץʪʘʡ ʫʘץʡʳʤʜʘʩʪʳʨʫ ʘʡʪʘʨʣʳײ

ʰʳסʳʥʜʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɽʣʜʝʛʽ ɻ ʢʦʥʦʤʠʢʘʣʳץ ᴇʩʫʜʽש ʘʨʪʫʳ ᴇʥʜʽʨʽʣʛʝʥ ʪʘʫʘʨʣʘʨ ʢᴇʣʝʤʽʥʽש 

 ʰʽʥ ʢᴇʣʽʢװ ʘʪʪʘʥʜʳʨʫסʘʥʘץ ʨʘʥʳʩʪʳײʘʥ ʩץʘ ᴇʩʽʧ ʢʝʣʝ ʞʘʪסʘʶʳʝʟʽʥʜʝ ʪʘʩʳʤʘʣʜʘʫסʣײ

 .ʜʘʤʫʳʥ ʪʘʣʘʧ ʝʪʝʜʽ ץʦʟʳ שʳʟʤʝʪʪʝʨʽʥʽץ

-ʨʳʣʳʤʜʳ, ᴅʩʽʨʝʩʝ ʢᴇʣʽʢ ʧʝʥ ʣʦʛʠʩʪʠʢʘʥʳ, ʩʦʥʜʘʡײץʩʪʘʥʜʘ ʠʥʬʨʘץʘʟʘפ ʳʪʪʘץʘʟʽʨʛʽ ʫʘפ

ʘפ ץʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש  ʪʨʘʥʟʠʪʪʽʢ ᴅʣʝʫʝʪʽʥ  ʜʘʤʳʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʙʽʨץʘʪʘʨ 

ʤʝʤʣʝʢʝʪʪʽʢ ʙʘסʜʘʨʣʘʤʘʣʘʨ ʽʩʢʝ ʘʩʳʨʳʣʫʜʘ. פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʢᴇʣʽʢ ʞװʡʝʩʽʥʽש 

ʠʥʬʨʘײץʨʳʣʳʤʳʥ ʜʘʤʳʪʫʜʳש ʞᴅʥʝ ʠʥʪʝʛʨʘʮʠʷʣʘʫʜʳש "ʅײʨʣʳ ʞʦʣ" ʠʥʬʨʘײץʨʳʣʳʤʜʳ 

ʜʘʤʳʪʫʜʳ2020 ש ï 2025 ʞʳʣʜʘʨסʘ ʘʨʥʘʣסʘʥ ʤʝʤʣʝʢʝʪʪʽʢ ʙʘסʜʘʨʣʘʤʘʩʳʥ ʥʝʛʽʟʛʽ ײץʞʘʪ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ.  ɹʘʨʣʳץ ᴇשʽʨʣʝʨʜʽש ʢᴇʣʽʢ ʠʥʬʨʘײץʨʳʣʳʤʳʥ ʜʘʤʳʪʫ,  ʝש ʘʣʜʳʤʝʥ, ʝʣʜʽש 

ʵʢʦʥʦʤʠʢʘʣʳץ ᴇʩʫ ʤʦʜʝʣʽʥ ̔ ʩʢʝ ʘʩʳʨʫ ʞᴅʥʝ ʭʘʣʳץʪʳש ᴇʤʽʨ ʩװʨʫ ʩʘʧʘʩʳʥ ʞʘץʩʘʨʪʫ װʰʽʥ ץʘʞʝʪ. 

ɾʦסʘʨʳ ʩʘʧʘʣʳ ʢᴇʣʽʢ ʠʥʬʨʘײץʨʳʣʳʤʳ ʝשʙʝʢ ʥʘʨʳסʳʥʳײץ שʨʳʣʳʤʳʥʘ ʞᴅʥʝ ʦʥʳ ʞʝʪʽʣʜʽʨʫʛʝ, 

ʭʘʣʳץʪʳײ שʪץʳʨʣʳסʳʥʳש ᴇʩʫʽʥʝ ʞᴅʥʝ ᴇʥʽʤʜʝʨ ʤʝʥ ץʳʟʤʝʪʪʝʨʜʽ ʪײʪʳʥʫסʘ ʙʽʨʜʝʥ ᴅʩʝʨ ʝʪʝʜʽ. 

ɹװʛʽʥʛʽ ʪʘשʜʘ ʢᴇʣʽʢ ʠʥʬʨʘײץʨʳʣʳʤʳʥʳש ʧʨʦʙʣʝʤʘʩʳ ʦʥʳש ʞʝʪʢʽʣʽʢʩʽʟ ʜʘʤʫʳʥʜʘ ʝʤʝʩ, 

ʞװʡʝʥʽײץ שʨʳʣʳʩʳ  ʵʢʦʥʦʤʠʢʘʥʳ ʜʘʤʳʪʫʜʳש ʤʘץʩʘʪʪʘʨʳʥʘ,  ʤʽʥʜʝʪʪʝʨʽʥʝ, 

 ʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʤʝʡʜʽ. ʂᴇʣʽʢשʘʟʽʨʛʽ ʢʝʟʝץ ʠʜʘʪʪʘʨʳʥʘ, ʧʝʨʩʧʝʢʪʠʚʘʣʘʨʳʥʘ ʞᴅʥʝסʘץ
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ʠʥʬʨʘײץʨʳʣʳʤʳ ʜᴅʩʪװʨʣʽ ʪװʨʜʝ ץʦסʘʤʜʳץ ᴇʥʜʽʨʽʩʪʽש ʤʘשʳʟʜʳ ʩʘʣʘʩʳ ʨʝʪʽʥʜʝ ᴅʨʝʢʝʪ ʝʪʝʜʽ 

ʞᴅʥʝ ʝʣʜʽש ʙʽʨʳסשʘʡ ʵʢʦʥʦʤʠʢʘʣʳץ ʢʝʰʝʥʽ ʞװʡʝʩʽʥʜʝ ʝʨʝʢʰʝ ʦʨʳʥ ʘʣʘʜʳ [1]. 

ʎʠʬʨʣʘʥʜʳʨʫ ʞᴅʥʝ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʧʨʦʛʨʝʩʩ ʞʘסʜʘʡʳʥʜʘ ʢᴇʣʽʢ- ʪʝʭʥʦʣʦʛʠʷʣʳץ 

ʧʨʦʮʝʩʪʽ ײʡʳʤʜʘʩʪʳʨʫʜʳ ʦשʪʘʡʣʘʥʜʳʨʫ ᴇʥʜʽʨʽʩʪʽש ʪʠʽʤʜʽʣʽʛʽ ʤʝʥ ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽʣʽʛʽʥʝ 

ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʝʜʽ. ɹײʣ ʨʝʪʪʝ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ װʰʽʥ ʙʘʨʣʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʳץ ʧʨʦʮʝʩʪʝʨʜʽ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʪʘʩʳʤʘʣʜʘʫʜʳ ײʡʳʤʜʘʩʪʳʨʫסʘ ʞװʡʝʣʽ ʞᴅʥʝ 

 שʤʫʣʴʪʠʤʦʜʘʣʴʜʳ ʪʘʩʳʤʘʣʜʘʨʜʳ, ʝ ץʘʨʘʣʳץʣ ʤᴅʩʝʣʝ ᴅʩʽʨʝʩʝ ʭʘʣʳײʘʞʝʪ. ɹץ ʘʨʘʩץʳʣʳʤʠ ʢᴇʟס

ʘʣʜʳʤʝʥ ʢʦʥʪʝʡʥʝʨʣʽʢ ʪʘʩʳʤʘʣʜʘʨʜʳ ץʘʨʘʩʪʳʨʫ ʢʝʟʽʥʜʝ ᴇʟʝʢʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʦʣʘʨʜʳ 

ʞװʟʝʛʝ ʘʩʳʨʫ ʢʝʟʽʥʜʝ ʥʘץʪʳ ʫʘץʳʪ ʨʝʞʠʤʽʥʜʝ ʞװʢʪʽש ʦʨʥʘʣʘʩץʘʥ ʞʝʨʽ ʤʝʥ ʞʘʡ- ʢװʡʽʥ ʙʘץʳʣʘʫ 

ʤᴅʩʝʣʝʣʝʨʽ ʪʘʩʳʤʘʣʜʘʫʜʳץ שʘʫʽʧʩʽʟʜʽʛʽ ʤʝʥ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫʜʳש ʤʘשʳʟʜʳ ʰʘʨʪʳ ʙʦʣʘʜʳ. 

ɹײʣ ʧʨʦʙʣʝʤʘ ʝʣʜʽש ʪʨʘʥʟʠʪʪʽʢ ᴅʣʝʫʝʪʽʥ ʞᴅʥʝ ʤʘʨʰʨʫʪʪʘʨʜʳײ שʟʘץʪʳסʳʥ ʝʩʢʝʨʝ 

ʦʪʳʨʳʧ, ʝʣʽʤʽʟʜʽש ʞʘסʜʘʡʳ װʰʽʥ ᴇʪʝ ʤʘשʳʟʜʳ. ʊʝʭʥʦʣʦʛʠʷʣʳץ ʧʨʦʮʝʩʪʝʨʜʽ ʞʘסשʳʨʪʫ ʝʩʝʙʽʥʝʥ 

ʤʫʣʴʪʠʤʦʜʘʣʴʜʳ ʪʘʩʳʤʘʣʜʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʤᴅʩʝʣʝʣʝʨʽ ʞװʢʪʝʨ ʪʨʘʥʟʠʪʽʥ 

 שʡʝʩʽʥ ʜʘʤʳʪʫ ʤʽʥʜʝʪʪʝʨʽʥʝ ʜʝ ʪʝװʘʥʘ ʝʤʝʩ, ʞʘʣʧʳ ʢᴇʣʽʢ ʞס ʘʤʪʘʤʘʩʳʟ ʝʪʫ ʤᴅʩʝʣʝʣʝʨʽʥʝץ

ʜᴅʨʝʞʝʜʝ ץʘʨʘʣʘʜʳ. ɹʽʨʳסשʘʡ ʢᴇʣʽʢʪʽʢ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʧʨʦʮʝʩʪʽ ᴅʟʽʨʣʝʫ ʞᴅʥʝ ʞװʟʝʛʝ ʘʩʳʨʫ 

ᴇʥʜʽʨʽʩ ʧʝʥ ʢᴇʣʽʢʪʽש ʠʥʪʝʛʨʘʮʠʷʩʳʥʘ ʥʝʛʽʟʜʝʣʫʽ ʪʠʽʩ, ʙײʣ ʪʘʩʳʤʘʣʜʘʫ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫסʘ ʞᴅʥʝ 

ʞײʤʩʘʣʘʪʳʥ ʨʝʩʫʨʩʪʘʨʜʳ ץʳʩץʘʨʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.ʊʘʩʳʤʘʣʜʘʫ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫסʘ 

ʢᴇʧʪʝʛʝʥ ʬʘʢʪʦʨʣʘʨ ᴅʩʝʨ ʝʪʝʜʽ. ʉʳʨʪץʳ ʬʘʢʪʦʨʣʘʨʜʳ, ᴅʜʝʪʪʝ, ᴇʟʛʝʨʪʫ ʤװʤʢʽʥ ʝʤʝʩ, ʙʽʨʘץ ʝʛʝʨ 

ʦʣʘʨ ʝʩʢʝʨʽʣʩʝ, ʽʰʢʽ ʬʘʢʪʦʨʣʘʨʜʳ ʙʦʣʞʘʫסʘ, ʙʘץʳʣʘʫסʘ ʞᴅʥʝ ʪװʟʝʪʫʛʝ ʙʦʣʘʜʳ [2]. 

ʊʘʩʳʤʘʣʜʘʫ ʧʨʦʮʝʩʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʢʝʟʽʥʜʝ ײʡʳʤʜʘʩʪʳʨʫʰʳʣʳץ ʬʘʢʪʦʨ ʤʘשʳʟʜʳ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ᴇʡʪʢʝʥʽ ʦʣ ʪʘʩʳʤʘʣʜʘʫ ʧʨʦʮʝʩʽʥʽש ʩʘʧʘʩʳʥʘ ʪʦʣʳץ ᴅʩʝʨ ʝʪʝʜʽ. 

 ᴇʟʘʨʘ שʤʳʩʪʘʨ ʤʝʥ ʧʨʦʮʝʩʪʝʨʜʽײʳ ʞסʳʪʪʘץʽʩʪʽʢ ʧʝʥ ʫʘשʣ ʢʝײʬʘʢʪʦʨ - ʙ ץʡʳʤʜʘʩʪʳʨʫʰʳʣʳױ

ʙʘʡʣʘʥʳʩʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʧʨʠʥʮʠʧʪʝʨʜʽש, ʝʨʝʞʝʣʝʨʜʽש, ʽʩ- ʰʘʨʘʣʘʨʜʳש, ᴅʜʽʩʪʝʨ ʤʝʥ 

ʰʝʰʽʤʜʝʨʜʽש ʞʠʳʥʪʳסʳ. ױʡʳʤʜʘʩʪʳʨʫ ʧʨʦʮʝʩʽʥ ʩʘʧʘʣʳ ᴅʟʽʨʣʝʫ ʞᴅʥʝ ʦʥʳש ʦʨʳʥʜʘʣʫ ʜʝשʛʝʡʽ 

ʪʘʩʳʤʘʣʜʘʫʜʳש ʩʘץʪʘʣʫʳʥ ʜʘ, ʫʘץʪʳʣʳסʳʥ ʜʘ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ɾװʢʪʝʨʜʽ ʫʘץʪʳʣʳ ʞʝʪʢʽʟʫ 

 ʰʽʥ ʪʘʩʳʤʘʣʜʘʫʜʳװ ʳʟʤʝʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʦʣץ ʘʞʝʪ ʥʝʛʽʟʛʽ ʢᴇʣʽʢץ ʘʪʪʘʥʜʳʨʳʣʫʳסʘʥʘץ

ʙʘסʳʪʪʘʫ ʘʨץʳʣʳ ʞʝʪʢʽʟʫ ʤʝʨʟʽʤʜʝʨʽʥ ץʳʩץʘʨʪʫ ʢʝʨʝʢ, ʙʽʨ ʞʦʣʳ ï ʢʦʥʪʝʡʥʝʨʣʽʢ ʧʦʡʳʟʜʘʨʜʳ 

 .ʜʝʫʩʽʟ ʪʘʩʳʤʘʣʜʘʫשʘʡʪʘ ᴇץ ʘʣʳʧʪʘʩʪʳʨʫ ʞᴅʥʝ ʦʣʘʨʜʳ ʞʦʣ ʙʦʡʳʥʜʘץ

ɸץʧʘʨʘʪʪʳץ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʢʝʣʝʩʽ ʘʨʪʳץʰʳʣʳץʪʘʨʜʳ ײʩʳʥʘʜʳ: 

1. ʊʘʧʩʳʨʳʩ ʪʫʨʘʣʳ ʘץʧʘʨʘʪ (ʤᴅʨʪʝʙʝʩʽ, ʞʝʪʢʽʟʫ ʤʝʨʟʽʤʽ, ʽʣʝʩʧʝ ײץʞʘʪʪʘʤʘ). 

 .ʘʨʫץʙʝʢ ʨʝʩʫʨʩʪʘʨʳʥ ʪʠʽʤʜʽ ʙʘʩשʞᴅʥʝ ʝ ץʘʨʞʳʣʳץ ,ʦʨʣʘʨʜʳפ .2

ʂᴇʣʽʢ ײץʨʘʣʜʘʨʳʥʳש ʤʦʥʠʪʦʨʠʥʛʽ ʤʝʥ ʙʘʩץʘʨʫʳʥ ײʡʳʤʜʘʩʪʳʨʫʜʘסʳ ʞʝʪʝʢʰʽ 

ʪʝʭʥʦʣʦʛʠʷ - ʙײʣ ʢᴇʣʽʢ ײץʨʘʣʳ ʤʝʥ ʙʘʩץʘʨʫ ʦʨʪʘʣʳסʳ ʘʨʘʩʳʥʜʘ ʪʠʽʤʜʽ ʙʘʡʣʘʥʳʩ ʦʨʥʘʪʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʥʘʚʠʛʘʮʠʷʣʳץ ʞװʡʝ. ʊʘʩʳʤʘʣʜʘʫ ʩʘʣʘʩʳʥʜʘ ʦʩʳʥʜʘʡ ʘץʧʘʨʘʪʪʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫ ʘץʧʘʨʘʪʪʳץ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʩʘʣʘʩʳʥʜʘסʳ ᴅʣʝʤʜʽʢ ʩʪʘʥʜʘʨʪʪʘʨסʘ 

ʩᴅʡʢʝʩ ʢʝʣʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʆʩʳʣʘʡʰʘ, ʢᴇʣʽʢ ʢᴅʩʽʧʦʨʳʥʜʘʨʳʥʳש ʪʘʨʪʳʤʜʳʣʳסʳ ʤʝʥ 

ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽʣʽʛʽ ʘʨʪʘʜʳ, ʥʘʨʳץʪʳץ שʘʞʝʪʪʽʣʽʢʪʝʨʽʥ ʙʦʣʞʘʫ ʞᴅʥʝ ʦʩʳ ץʘʞʝʪʪʽʣʽʢʪʝʨʜʽ 

 ʢʪʝʨʜʽװʤʢʽʥʜʽʛʽ ʧʘʡʜʘ ʙʦʣʘʜʳ [3]. ɾװʜʘʡ ʞʘʩʘʫ ʤסʰʽʥ ʦʜʘʥ ᴅʨʽ ʞʘװ ʘʪʪʘʥʜʳʨʫסʘʥʘץ

ʪʘʩʳʤʘʣʜʘʫ ʩʘʣʘʩʳʥʜʘסʳ ʵʣʝʢʪʨʦʥʜʳײץ ץʞʘʪ ʘʡʥʘʣʳʤʳ ץʘסʘʟʜʘ ʨʝʩʽʤʜʝʣʛʝʥ ʙʘʨʣʳץ 

 ʘʟסʘץ ʪʘץʘ ʞᴅʥʝ ʙʦʣʘʰʘסʘ ʘʫʳʩʪʳʨʫץʬʦʨʤʘʪ ץʞʘʪʪʘʤʘʥʳ ʮʠʬʨʣʳײץ ʳסʦʣʜʘʥʳʩʪʘץ

ʪʘʩʳסʳʰʪʘʨʜʘʥ ʪʦʣʳסʳʤʝʥ ʙʘʩ ʪʘʨʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʂʦʥʪʝʡʥʝʨʜʽש ʙʘץʳʣʘʫ - ץʘʜʘסʘʣʘʫ 

ʨᴅʩʽʤʜʝʨʽʥʝʥ ᴇʪʫ ʫʘץʳʪʳʥ ץʳʩץʘʨʪʫ װʰʽʥ ʦסʘʥ QR-ʢʦʜʪʳ ʦʨʥʘʪʫ ץʘʞʝʪ. ɹײʣ ʢʦʥʪʝʡʥʝʨʣʝʨʜʽ 

ʞʝʪʢʽʟʫ ʫʘץʳʪʳʥ 1-2 ʢװʥʛʝ ץʳʩץʘʨʪʘʜʳ. 

ʕʣʝʢʪʨʦʥʜʳץ ʢᴇʣʽʢ ʞװʢײץʞʘʪʳ (ʙײʜʘʥ ᴅʨʽ ï ʕʂɾ) ʘץʧʘʨʘʪʪʳ ᴇשʜʝʫʜʽש ʪʠʽʤʜʽʣʽʛʽ ʤʝʥ 

ʞʳʣʜʘʤʜʳסʳʥʘ ʦש ᴅʩʝʨ ʝʪʝʜʽ. 

ʄʫʣʴʪʠʤʦʜʘʣʴʜʳ ʞװʢʪʝʨʜʽ ʪʘʩʳʤʘʣʜʘʫ ʢʝʟʽʥʜʝ ʕʂɾ ʧʘʡʜʘʣʘʥʫ ʢʝʣʝʩʽ 

ʘʨʪʳץʰʳʣʳץʪʘʨʜʳ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ: 

 ʳʪʪʳץʞʘʪʪʘʨʳʥ ʞʳʣʞʳʪʫ ʙʝʣʛʽʣʽ ʙʽʨ ʫʘײץ ʘʟסʘפ .ʦʣʞʝʪʽʤʜʽʣʽʛʽץ שʞʘʪʪʘʨʜʳײפ .1

ʘʣʘʜʳ, ʘʣ ײץʞʘʪʪʘʨʜʳ ʢʝשʩʝʛʝ ʙʝʨʫ ʢʝʟʽʥʜʝ ʢʝשʩʝ ʪʘʧʩʳʨʳʩ ʙʝʨʫʰʽʛʝ ײץʞʘʪʪʘʨ ʞʠʳʥʪʳסʳʥ 

ʜʘʡʳʥʜʘʡʜʳ ʞᴅʥʝ ʞʽʙʝʨʝʜʽ ʞᴅʥʝ ʪ.ʙ. ʵʣʝʢʪʨʦʥʜʳץ ʪװʨʜʝ ʨʝʩʽʤʜʝʣʛʝʥ ײץʞʘʪʪʘʨ ץʦʣ ʞʝʪʽʤʜʽ, 

ʦʩʳʣʘʡʰʘ ʘץʧʘʨʘʪ ʘʣʤʘʩʫ ʞʝʜʝʣʜʝʪʽʣʝʜʽ. 
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2. ʓסשʘʡʣʳ ʩʘץʪʘʫ. ײפʞʘʪʪʘʨ ʤʘʩʩʠʚʽʥ ʬʠʟʠʢʘʣʳץ ʩʘץʪʘʫ, ʩʦʥʜʘʡ-ʘץ ʤʝʤʣʝʢʝʪʪʽʢ 

ʦʨʛʘʥʜʘʨʜʳש ʪʝʢʩʝʨʫʽ ʢʝʟʽʥʜʝ ʘץʧʘʨʘʪʪʳ ʫʘץʪʳʣʳ ײʩʳʥʫ ʢʝʡʙʽʨ ץʠʳʥʜʳץʪʘʨʜʳ ʪʫʜʳʨʘʜʳ, 

ᴇʡʪʢʝʥʽ ʜʝʨʝʢʪʝʨʜʽ ץʘסʘʟ ʤײʨʘסʘʪʪʘʨ ʘʨʘʩʳʥʜʘ ʽʟʜʝʫ ʢʝʨʝʢ, ʙײʣ ʙʝʣʛʽʩʽʟ ʫʘץʳʪʪʳ ʘʣʘʜʳ. 

ʉʘʥʜʳץ ʬʦʨʤʘʪʪʳש ʘʨץʘʩʳʥʜʘ ץʘʞʝʪʪʽ ʘץʧʘʨʘʪʪʳ ʽʟʜʝʫ ʫʘץʳʪʳ ʘʡʪʘʨʣʳץʪʘʡ 

ʪᴇʤʝʥʜʝʡʜʽ. 

3. ʃʝʟʜʝ ᴇʟʛʝʨʪʫʣʝʨ ʝʥʛʽʟʫ. ײפʞʘʪץʘ ץʘʞʝʪʪʽ ᴇʟʛʝʨʽʩʪʝʨ ʝʥʛʽʟʫ ʦʩʳ ײץʞʘʪʪʳ 

ʪʘʩʳʤʘʣʜʘʫʜʳש ʙʘʨʣʳץ ץʘʪʳʩʫʰʳʣʘʨʳʥʳץ שʦʣʳʥʘ ʘʫʳʩʪʳʨʫʤʝʥ ץʘʪʘʨ ʞװʨʝʜʽ. 

ʕʂɾ-ʜʘ ʘץʧʘʨʘʪ ᴇʟʛʝʨʛʝʥ ʞʘסʜʘʡʜʘ ʙʘʨʣʳץ ץʘʪʳʩʫʰʳʣʘʨסʘ ʙײʣ ʪʫʨʘʣʳ ʭʘʙʘʨʣʘʥʘʜʳ 

[4]. ʂʝʜʝʥ ץʳʟʤʝʪʽʥʝ ʘʣʜʘסʳ ʞᴇʥʝʣʪʫ ʪʫʨʘʣʳ ʘʣʜʳʥ-ʘʣʘ ʭʘʙʘʨʣʘʫ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש 

 ʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. ʊʽʢʝʣʝʡװʨʜʝ ʞװʳʣʳ ʵʣʝʢʪʨʦʥʜʳ ʪץʳʟʤʝʪʽ ʧʦʨʪʘʣʳ ʘʨץ ʢʝʜʝʥ שʩʪʘʥʥʳץʘʟʘפ

ʢʝʜʝʥ ʙʝʢʝʪʽʥʜʝ (ʤʳʩʘʣʳ, ʞװʨʛʽʟʫʰʽ, ʘʚʪʦʤʦʙʠʣʴ ʢᴇʣʽʛʽʤʝʥ ʪʘʩʳʤʘʣʜʘʥסʘʥ ʞʘסʜʘʡʜʘ) 

ʰʪʨʠʭʢʦʜʪʳש ʢᴇʤʝʛʽʤʝʥ ʪʘʩʳʤʘʣʜʘʫʜʳש ʩᴅʡʢʝʩʪʝʥʜʽʨʫ ʥᴇʤʽʨʽ ʙʝʨʽʣʝʜʽ. ɹʘסʜʘʨʣʘʤʘסʘ 36 

ʪʘשʙʘʥʳ ʝʥʛʽʟʛʝʥ ʢʝʟʜʝ ץʘʪʝʣʽʢ ʳץʪʠʤʘʣʜʳסʳ ʞʦסʘʨʳ, ʙײʣ ʞװʢʪʽש ʢʝʰʽʛʫʽʥʝ ᴅʢʝʣʝʜʽ. ɸʜʘʤ 

ʬʘʢʪʦʨʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ץʘʪʝʥʽ ʘʟʘʡʪʫ װʰʽʥ QR ʢʦʜʳʥ ʧʘʡʜʘʣʘʥʫ ʝש ʞʘץʩʳ ʰʝʰʽʤ ʙʦʣʘʜʳ. 

ʆʥʜʘ ʰʠʬʨʣʘʥסʘʥ ʘץʧʘʨʘʪʪʳש ʩʢʘʥʝʨʜʽש ʢᴇʤʝʛʽʤʝʥ ʦץʳʣʘʪʳʥ ᴇʟʽʥʽש ʙʽʨʝʛʝʡ ʪʘʩʳʤʘʣʜʘʫ 

ʩᴅʡʢʝʩʪʝʥʜʽʨʫ ʥᴇʤʽʨʽ ʙʦʣʘʜʳ. ʄʳʩʘʣʳ, ײʩʳʥʳʣסʘʥ ʪʝʨʤʠʥʘʣʜʳ - ץʦʡʤʘ ץʳʟʤʝʪʪʝʨʽʥ ʝʩʝʧʪʝʫ 

 ʘסʘʫʽʧʩʽʟ ʞʘʩʘʫץ ʦʣʜʘʥʫ ʢʣʠʝʥʪʢʝ ʪᴇʣʝʤʜʝʨʜʽ ʪʝʟ ʞᴅʥʝץ ʰʽʥ ʪʝʤʽʨʞʦʣ ʢᴇʣʽʛʽʥʜʝ QR ʢʦʜʳʥװ

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʂʦʜ ʙʘʨʣʳץ ץʘʞʝʪʪʽ ʘץʧʘʨʘʪʪʳ ץʘʤʪʠʜʳ: ʩʦʤʘʩʳ, ʜʝʨʝʢʪʝʤʝʣʝʨʽ. ɹײʣ ʞװʡʝʥʽ 

ʧʘʡʜʘʣʘʥʫ ᴇʟʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ ʜᴅʣʝʣʜʝʜʽ. 

QR-ʢʦʜʪʘʨ ʞװʡʝʩʽʥ ʝʥʛʽʟʫʜʽש ʢʝʤʰʽʣʽʢʪʝʨʽ ʢᴇʣʽʢ ʢʦʤʧʘʥʠʷʣʘʨʳʥʳש ʘʣʫʘʥ ʪװʨʣʽʣʽʛʽʥʝ 

ʙʘʡʣʘʥʳʩʪʳ ʙʽʨʳסשʘʡ ʙʘʟʘʥʳ ʝʥʛʽʟʫʜʽץ שʳʤʙʘʪʪʳסʳ ʤʝʥ ʢװʨʜʝʣʽʣʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʇʦʨʪ ʧʝʥ ʪʝʨʤʠʥʘʣ ʘʨʘʩʳʥʜʘ ʞװʢʪʝʨʜʽ ʤʫʣʴʪʠʤʦʜʘʣʴʜʳ ʪʘʩʳʤʘʣʜʘʫ ʢʝʟʽʥʜʝ ʪʠʽʤʜʽ 

ʪʝʭʥʦʣʦʛʠʷʣʳץ ʧʨʦʮʝʩʪʽ ײץʨʫ ʞװʢʪʽש ʝʣ ʰʝʢʘʨʘʩʳ ʘʨץʳʣʳ ᴇʪʫʽʥ ʞʝʜʝʣʜʝʪʫ װʰʽʥ ץʘʞʝʪ. 

ʆʩʳʣʘʡʰʘ ײץʨʳʣסʘʥ ʙʽʨʳסשʘʡ ʢʝʜʝʥ ʜᴅʣʽʟʽ ʢʦʥʪʝʡʥʝʨʣʝʨʜʽ ʪʝʢʩʝʨʫ ʩʘʥʳʥ ʝש ʪᴇʤʝʥʛʽ ʧʘʡʳʟסʘ 

ʜʝʡʽʥ ץʳʩץʘʨʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʂʦʥʪʝʡʥʝʨʜʽש ʢʝʜʝʥ ʧʫʥʢʪʽʥʝʥ ᴇʪʫ ʫʘץʳʪʳ ץʳʩץʘʨʘʪʳʥ 

ʞʘסʜʘʡʣʘʨ ʢʦʥʪʝʡʥʝʨʣʽʢ ʙʠʟʥʝʩʪʽ ʜʘʤʳʪʫ װʰʽʥ ʵʢʦʥʦʤʠʢʘʣʳץ ʞʘסʳʥʘʥ ʪʘʨʪʳʤʜʳ ʙʦʣʘʜʳ. 

ʂʝʜʝʥʜʽʢ ײץʞʘʪʪʘʤʘʥʳ ʨʝʩʽʤʜʝʫʛʝ, ʢʝʜʝʥ ʙʝʢʝʪʽʥʝʥ ᴇʪʫʛʝ, ʢʝʜʝʥʜʽʢ ʨʝʩʽʤʜʝʫʜʝʥ ᴇʪʫ 

ʤʝʨʟʽʤʜʝʨʽʥʽש ʙʦʣʞʘʤʩʳʟʜʳסʳʥʘ, ʢʦʥʪʝʡʥʝʨʜʽ ᴇשʜʝʫʛʝ ʙʘʡʣʘʥʳʩʪʳ ץʠʳʥʜʳץʪʘʨ ʢᴇʣʽʢ 

 .ʜʘʤʫʳʥʘ ʪʝʨʽʩ ᴅʩʝʨ ʝʪʝʜʽ שʳʟʤʝʪʪʝʨʽ ʩʘʧʘʩʳʥʳץ

ʊʝʭʥʠʢʘʣʳץ-ʪʝʭʥʦʣʦʛʠʷʣʳץ ʬʘʢʪʦʨ - ᴇʥʜʽʨʽʩʪʽ ʤʝʭʘʥʠʢʘʣʘʥʜʳʨʫ ʞᴅʥʝ 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ, ʞײʤʳʩ ʦʨʥʳʥʳש ʞʘʙʜʳץʪʘʣʫʳʥʳש ʞʦסʘʨʳ ʜʝשʛʝʡʽ. ʍʘʣʳץʘʨʘʣʳץ ʩʘʫʜʘʥʳש 

ᴇʩʫʽ ʝʣʜʝʨ ʘʨʘʩʳʥʜʘסʳ ʪʘʫʘʨ ʘʣʤʘʩʫʜʳש ʘʨʪʫʳʥʘ ᴅʢʝʣʽʧ ʩʦץʪʳʨʘʜʳ ʞᴅʥʝ ʞײʤʳʩ ʧʨʦʮʝʩʽʥ 

ʥʘʨʳץ ʪʘʣʘʧʪʘʨʳʥʘ ʩʘʡ ʝʪʽʧ ץʘʣʘʡ ײץʨʫ ʢʝʨʝʢ ʜʝʛʝʥ ʩײʨʘץ ʪʫʳʥʜʘʡʜʳ. ᴆʥʜʽʨʽʩʪʽʢ ʧʨʦʮʝʩʢʝ 

ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫ ʝשʙʝʢ ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʜʳ ʞᴅʥʝ ʨʝʩʫʨʩʪʘʨʜʳ ײʪʳʤʜʳ 

ʧʘʡʜʘʣʘʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʞײʤʳʩ ʩʘʧʘʩʳ ʘʨʪʘʜʳ ʞᴅʥʝ ץʘʨʞʳʣʳץ ʰʳסʳʥʜʘʨ ʘʟʘʷʜʳ [5]. 

ɾʦסʘʨʳ   ʣʦʛʠʩʪʠʢʘʣʳץ ʰʳסʳʥʜʘʨ ʢᴇʣʽʢ-ʣʦʛʠʩʪʠʢʘʣʳץ ʠʥʬʨʘײץʨʳʣʳʤʜʳ 

ʜʘʤʳʪʫʜʳש ʪᴇʤʝʥ ʜʝשʛʝʡʽ ʤʝʥ ʩʘʧʘʩʳʥʘ ʙʘʡʣʘʥʳʩʪʳ, ʩʦʥʜʳץʪʘʥ ʩʘʫʜʘ ʘסʳʥʜʘʨʳʥ 

ʞʘʥʜʘʥʜʳʨʫ װʰʽʥ ʩʘʧʘʣʳ ʠʥʬʨʘײץʨʳʣʳʤʜʳץ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʙʦʣʫʳ ʢʝʨʝʢ ʜʝʛʝʥ ץʦʨʳʪʳʥʜʳ 

ʞʘʩʘʣʘʜʳ. 

ʆʩʳʣʘʡʰʘ, ʢᴇʣʽʢ ʞװʡʝʩʽ ʢʦʤʧʘʥʠʷʣʘʨʳʥʳץ שʘʟʽʨʛʽ ʞײʤʳʩʳ ᴇʟ ץʳʟʤʝʪʽʥ ʞʝʪʽʣʜʽʨʫʛʝ, 

ʩʦʥʜʘʡ-ʘץ ʢᴇʣʽʢ ײץʨʘʣʜʘʨʳʥ ʧʘʡʜʘʣʘʥʫ ʢʝʟʽʥʜʝ ʨʝʩʫʨʩʪʘʨʜʳש ʞʦסʘʣʫʳʥ ʘʟʘʡʪʫסʘ ʙʘסʳʪʪʘʣʫʳ 

ʢʝʨʝʢ. ɹʦʣʘʰʘץʪʘ ʙײʣ ץʘʫʽʧʩʽʟʜʽʢʪʽ, ʵʢʦʥʦʤʠʢʘʣʳץ ᴇʩʫʜʽ ʘʨʪʪʳʨʫסʘ ʞᴅʥʝ ʤʝʤʣʝʢʝʪʪʝʛʽ 

ᴅʣʝʫʤʝʪʪʽʢ ʩʘʣʘʥʳ ʜʘʤʳʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 
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ʎʀʌʈʃʓפ ʊʈɸʅʉʌʆʈʄɸʎʀʗ ð ɹɸʉʊʓ ʅᴄʊʀɾɽʃɽʈ ʄɽʅ ɾɸרɸ 

ɹɸʉʊɸʄɸʃɸʈ 

 

ʋʪʝײסʣ ɹ. ʉ. - ʩʪʫʜʝʥʪ 

 ʘʟʠʝʚʘ ɻ. - ʞʝʪʝʢʰʽʩʽפ

 

çɹʝʡʥʝʫ ʧʦʣʠʪʝʭʥʠʢʘʣʳץ ʢʦʣʣʝʜʞʽè ʄʂפʂ 

 

çפʘʟʘץʩʪʘʥ װ  hʞʳʣ ʽʰʽʥʜʝ ʥʘסʳʟ ʮʠʬʨʣʳץ ʝʣ ʙʦʣʫʳ ʢʝʨʝʢ. ɹײʣ ï ᴇʪʝ 

ʘʫץʳʤʜʳ ʤʽʥʜʝʪ. ʉʦʥʜʳץʪʘʥ ʙʽʟ ץʘʟʽʨ ʝʣʽʤʽʟʜʽש ʙʽʨʪײʪʘʩ ʮʠʬʨʣʳץ ʵʢʦʞװʡʝʩʽʥ 

 .ʘʝʚץʨʜʝ ʘʡʥʘʣʳʩʳʧ ʞʘʪʳʨʤʳʟè, ð ʜʝʛʝʥ ʇʨʝʟʠʜʝʥʪ ʊʦװʨʫ ʽʩʽʤʝʥ ʙʝʣʩʝʥʜʽ ʪײץ

ɸשʜʘʪʧʘ. ɹײʣ ʞײʤʳʩʪʘ ʪʝʤʽʨ ʞʦʣ ʩʘʣʘʩʳʥʜʘסʳ ʮʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʢᴇʣʽʢ-

ʣʦʛʠʩʪʠʢʘʣʳץ ʞװʡʝʥʽ ʞʘסשʳʨʪʫʜʳש ʤʘשʳʟʜʳ ʙʘסʳʪʳ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

ʎʠʬʨʣʘʥʜʳʨʫʜʳש ʤᴅʥʽ, ʦʥʳש ʪʝʤʽʨʞʦʣ ʢᴇʣʽʛʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ, ץʘʫʽʧʩʽʟʜʽʛʽʥ ʞᴅʥʝ ʙᴅʩʝʢʝʛʝ 

 ʩʪʘʥ ʪᴅʞʽʨʠʙʝʩʽʥʝ ʝʨʝʢʰʝ ʥʘʟʘʨץʘʟʘפ .ʳ ʨᴇʣʽ ʘʰʳʧ ʢᴇʨʩʝʪʽʣʛʝʥסʘʙʽʣʝʪʪʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʘץ

ʘʫʜʘʨʳʣʳʧ, çפʘʟʘץʩʪʘʥ ʪʝʤʽʨ ʞʦʣʳè ײʣʪʪʳץ ʢʦʤʧʘʥʠʷʩʳʥʜʘ ʞװʟʝʛʝ ʘʩʳʨʳʣʳʧ ʞʘʪץʘʥ 

ʮʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʙʘסʜʘʨʣʘʤʘʩʳ, ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʞװʡʝʣʝʨ, ץʘסʘʟʩʳʟ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ, ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨ ʞᴅʥʝ ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ ʰʝʰʽʤʜʝʨ ʪʘʣʜʘʥʘʜʳ. ʉʦʥʳʤʝʥ 

 ʪʳץʦʣʜʘʥʫ ʩʠʷץ ʧʣʘʪʬʦʨʤʘʣʘʨʜʳ ץʘʪʘʨ, ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ, Big Data, 5G ʞᴅʥʝ ʮʠʬʨʣʳץ

ᴅʣʝʤʜʽʢ װʨʜʽʩʪʝʨ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ɿʝʨʪʪʝʫʜʝ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʝʣʜʽש ʪʨʘʥʟʠʪʪʽʢ 

ᴅʣʝʫʝʪʽʥ ʜʘʤʳʪʫʜʘסʳ ʞᴅʥʝ ʭʘʣʳץʘʨʘʣʳץ ʜʝשʛʝʡʜʝ ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽ ʢᴇʣʽʢ-ʣʦʛʠʩʪʠʢʘʣʳץ ʭʘʙ 

 .ʳʥʜʘʣʘʜʳץʳʟʳ ʘʡשʳ ʤʘסʘʣʳʧʪʘʩʪʳʨʫʜʘץ

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʮʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʪʝʤʽʨʞʦʣ ʢᴇʣʽʛʽ, ʮʠʬʨʣʘʥʜʳʨʫ, ʣʦʛʠʩʪʠʢʘ, 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ, ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ, Big Data, 5G, פʘʟʘץʩʪʘʥ ʪʝʤʽʨ ʞʦʣʳ, ʢᴇʣʽʢ 

ʠʥʬʨʘײץʨʳʣʳʤʳ, ʪʘʩʳʤʘʣʜʘʫ ץʘʫʽʧʩʽʟʜʽʛʽ, ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ ʞװʡʝʣʝʨ, ץʘסʘʟʩʳʟ ʪʝʭʥʦʣʦʛʠʷʣʘʨ, 

ʪʨʘʥʟʠʪʪʽʢ ᴅʣʝʫʝʪ, ʣʦʛʠʩʪʠʢʘʣʳץ ʭʘʙ. 

 

ʂʽʨʽʩʧʝ. ʊʝʤʽʨ ʞʦʣ ʰʘʨʫʘʰʳʣʳסʳʥʜʘסʳ ʮʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ï ʙײʣ ʩʘʣʘʥʳש 

ʪʠʽʤʜʽʣʽʛʽʥ, ץʘʫʽʧʩʽʟʜʽʛʽʥ ʞᴅʥʝ ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʟʘʤʘʥʘʫʠ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫ ʧʨʦʮʝʩʽ. 

ʎʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʜʝʛʝʥʽʤʽʟ ʪʝʢ ʮʠʬʨʣʳץ ʞװʡʝʣʝʨ ʦʨʥʘʪʫ סʘʥʘ ʝʤʝʩ, ʦʣ ʪʘʨʠʭʠ 

ʪʨʘʥʟʠʪʪʽʢ ʘʨʥʘʥʳ ʟʘʤʘʥ ʪʘʣʘʙʳʥʘ ʩʘʡ, ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽ, ʟʘʤʘʥʘʫʠ ʣʦʛʠʩʪʠʢʘʣʳץ ʘʨʥʘסʘ 

ʘʡʥʘʣʜʳʨʫ. 
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ʎʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ï ʙײʣ ʜᴅʩʪװʨʣʽ ᴇʥʜʽʨʽʩʪʽʢ ʞᴅʥʝ ʙʘʩץʘʨʫ ʧʨʦʮʝʩʪʝʨʽʥ ʮʠʬʨʣʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʘʨץʳʣʳ ʞʘשʘʨʪʫ. ʊʝʤʽʨ ʞʦʣ ʩʘʣʘʩʳʥʜʘ ʙײʣ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ, ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫ 

ʞᴅʥʝ ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ ʞװʡʝʣʝʨʜʽ ʝʥʛʽʟʫ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʘʜʳ. 

 .ʳ ʮʠʬʨʣʘʥʜʳʨʫסʘʩʳ ð ʢᴇʣʽʢ ʩʘʣʘʩʳʥʜʘסʞʘʣ שʜᴅʫʽʨʜʽ ץʘ ʪʝʭʥʦʣʦʛʠʷʣʳשʰʽʥ ʞʘװ ʩʪʘʥץʘʟʘפ

 .ʘʜʘʤʜʘʨʳ ʞʘʩʘʣʳʧ ʞʘʪʳʨץ ʪʳץʥʘ שʝʣ ʙʦʣʫʜʳ ץʘʟʽʨ ʮʠʬʨʣʳפ

ᴄʫʝʞʘʡʣʘʨ ʤʝʥ ʪʝʤʽʨʞʦʣ, ʢᴇʣʽʢ ᴇʪʢʽʟʫ ʧʫʥʢʪʪʝʨʽ, ʣʦʛʠʩʪʠʢʘ ʞװʡʝʣʝʨʽ -ʙʘʨʣʳסʳ ʮʠʬʨʤʝʥ, 

ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʽʤʝʥ ʞʘʨʘץʪʘʣסʘʥ ʞװʡʝʛʝ ʘʡʥʘʣʤʘץ. 

ʆʩʳʣʘʡʰʘ, פʘʟʘץʩʪʘʥ ʙײʨʳʥסʳ ʪʨʘʥʟʠʪʪʽʢ ʜᴅʩʪװʨʽʥ ʞʘשʘ ʟʘʤʘʥ ʪʘʣʘʙʳʥʘ ʩʘʡ ʞʘשʘʨʪʳʧ, 

ʭʘʣʳץʘʨʘʣʳץ ʜʝשʛʝʡʜʝ ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽ ʢᴇʣʽʢ ʣʦʛʠʩʪʠʢʘʣʳץ ʭʘʙץʘ ʘʡʥʘʣʫ ʞʦʣʳʥʜʘ ʞʘʥ-

ʞʘץʪʳ ץʘʜʘʤʜʘʨ ʞʘʩʘʫʜʘ. ɹײʣ ʝʣʜʽש ʵʢʦʥʦʤʠʢʘʣʳץ ʜʘʤʫʳʥʘ, ʘʟʘʤʘʪʪʘʨʜʳש ʢװʥʜʝʣʽʢʪʽ 

ʞʘʡʣʳʣʳסʳʥʘ ʞᴅʥʝ ʭʘʣʳץʘʨʘʣʳץ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳ ʥʳסʘʡʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʜײʨʳʩ ᴅʨʽ ʙʘʪʳʣ 

 .ʘʜʘʤ ʙʦʣʳʧ ʦʪʳʨץ

çʎʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷè ʪʝʨʤʠʥʽ ʢʝʰʝʣʽ-ʙװʛʽʥ ʧʘʡʜʘ ʙʦʣסʘʥ ʞʦץ. ɹײʣ ʪʘץʳʨʳʧ 

ʦʥʜʘסʘʥ ʞʳʣʜʘʨ ʙʦʡʳ ʟʝʨʪʪʝʣʽʧ, ʪʘʣץʳʣʘʥʜʳ. 1990-ʰʳ ʞʳʣʜʘʨʳ ʙᴇʣʰʝʢ ʩʘʫʜʘ ʙץײʘʨʘʣʳץ 

ʘץʧʘʨʘʪ ײץʨʘʣʜʘʨʳʥʜʘ ʞʘʨʥʘʤʘʣʳץ ʥʘʫץʘʥʜʘʨ ʘʷʩʳʥʜʘ ʘʣסʘ ʞʳʣʞʳʜʳ, ʙײʣ ʮʠʬʨʣʳץ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷʥʳש ʙʘʩʪʘʫʳ ʙʦʣʘʪʳʥ. ɸʣ 2000 ʞʳʣʜʘʨʜʘʥ ʙʘʩʪʘʧ, ᴅʣʝʫʤʝʪʪʽʢ ʤʝʜʠʘ 

ʧʣʘʪʬʦʨʤʘʣʘʨ ʤʝʥ ʤʦʙʠʣʴʜʽ ײץʨʳʣסʳʣʘʨ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʧʝʥ ʙʠʟʥʝʩʪʽ ʞװʨʛʽʟʫʜʽש ʞʘשʘ 

ʪᴅʩʽʣʜʝʨʽʥʽש ʧʘʡʜʘ ʙʦʣʫʳʥʘ ʳץʧʘʣ ʝʪʪʽ. 

ɽʣʽʤʽʟʜʝʛʽ ʽʨʽ ʢʦʤʧʘʥʠʷʣʘʨ ץʘʪʘʨʳʥʜʘ çפʘʟʘץʩʪʘʥ ʪʝʤʽʨ ʞʦʣʳè ײʣʪʪʳץ ʢʦʤʧʘʥʠʷʩʳ ʜʘ 

ʫʘץʳʪ ʪʘʣʘʙʳʥʘ װʥ ץʦʩʳʧ, ᴇʟʽʥʽש çʎʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷè ʙʘסʜʘʨʣʘʤʘʩʳʥ ᴅʟʽʨʣʝʜʽ. ʆʣ 

 ץʵʢʦʥʦʤʠʢʘʣʳ שʳʟʤʝʪʪʝʨʜʽץ ʘʩʳʥ ʘʨʪʪʳʨʫ ʞᴅʥʝ ʢᴇʨʩʝʪʽʣʝʪʽʥסʙʘ שʢʦʤʧʘʥʠʷʥʳ ץʣʪʪʳױ

ʪʠʽʤʜʽʣʽʛʽʥ ʢᴇʪʝʨʫ, ʙʠʟʥʝʩ-ʧʨʦʮʝʩʪʝʨʜʽ ʞʝʪʽʣʜʽʨʫ, ץʳʟʤʝʪʪʽ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ʞᴅʥʝ 

ʮʠʬʨʣʘʥʜʳʨʫ, ץʳʟʤʝʪʢʝʨʣʝʨʜʽש ʢᴅʩʽʙʠ ʙʽʣʽʢʪʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʝʩʝʙʽʥʝʥ ̔ ʨʛʝʣʽ ᴇʟʛʝʨʽʩʪʝʨʜʽ ʞװʟʝʛʝ 

ʘʩʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʞᴅʥʝ çפʊɾè ױʂè ɸפ-ʥʳ2029 ש ʞʳʣסʘ ʜʝʡʽʥʛʽ ʜʘʤʫ ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ 

ʙʝʣʛʽʣʝʥʛʝʥ ʤʘץʩʘʪʪʘʨסʘ ץʦʣ ʞʝʪʢʽʟʫʜʽ ʢᴇʟʜʝʡʜʽ. ɸʪʘʧ ʘʡʪʩʘץ, ʦʣʘʨ ʢʦʤʧʘʥʠʷʥʳ ץʘʨʞʳʣʳץ 

ʪᴅʫʝʢʝʣ ʘʡʤʘסʳʥʘʥ ʰʳסʘʨʫ ʞᴅʥʝ ץʘʨʞʳʣʳץ ʪײʨʘץʪʳʣʳץʪʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ; ʢʦʤʧʘʥʠʷʥʳש 

ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ; ʢʣʠʝʥʪʪʝʨʜʽש ʩײʨʘʥʳʩʳʥ ץʘʥʘסʘʪʪʘʥʜʳʨʫ; ʧʦʡʳʟʜʘʨ ץʦʟסʘʣʳʩʳʥʳש 

 .ʩʘʪ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʙʘʩʪʳ ʤʘץ ʪʳ ʜʘʤʫʜʳץʘʫʽʧʩʽʟʜʽʛʽʥʝ ʢʝʧʽʣʜʽʢ ʙʝʨʫ; ʦʨʥʳץ

2023 - 2029 ʞʳʣʜʘʨסʘ ʘʨʥʘʣסʘʥ ʮʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʘץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘ 

ʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʩʘʣʘʩʳʥ ʞᴅʥʝ ʢʠʙʝʨץʘʫʽʧʩʽʟʜʽʢʪʽ ʜʘʤʳʪʫ ʪײʞʳʨʳʤʜʘʤʘʩʳʥ ʙʝʢʽʪʫ 

ʪʫʨʘʣʳ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ תʢʽʤʝʪʽʥʽ2023 ש ʞʳʣסʳ 28 ʥʘʫʨʳʟʜʘסʳ  ̄269 ץʘʫʣʳʩʳʥʘ 

ʩᴅʡʢʝʩ « çʎʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷè ʙʘסʜʘʨʣʘʤʘʩʳè ץʘʙʳʣʜʘʥסʘʥ ʙʦʣʘʪʳʥ. 

 ץʜʘʨʣʘʤʘʩʳ 13 ʩʪʨʘʪʝʛʠʷʣʳסʪʨʘʥʩʬʦʨʤʘʮʠʷè ʙʘ ץçʎʠʬʨʣʳ שʢʦʤʧʘʥʠʷʥʳ ץʣʪʪʳױ

ʙʘʩʪʘʤʘʜʘʥ ʪײʨʘʜʳ, ʦסʘʥ 16 ʞʦʙʘ ʤʝʥ 44 ʽʩ-ʰʘʨʘ ʢʽʨʝʜʽ. ʆʩʳ ʨʝʪʪʝ, ʙʽʨץʘʪʘʨ ʞʦʙʘʣʘʨסʘ פʊɾ-

ʥʳש ʘʢʮʠʦʥʝʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ çʉʘʤײʨʳפ-ץʘʟʳʥʘè ɸפ ʙʘʩʪʘʤʘʰʳ ʙʦʣסʘʥʳʥ ʘʪʘʨ ʝʜʽʢ. 

ʆʥʜʘסʳ ʤʘץʩʘʪ, ץʦʨʤʝʥ ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʘץʧʘʨʘʪ ʘʣʤʘʩʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ, Big Data 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ, ʘץʧʘʨʘʪʪʳץ ץʘʫʽʧʩʽʟʜʽʢʪʽ ʝʥʛʽʟʫ ʙʦʣʘʪʳʥ. 

çʎʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷè ʙʘסʜʘʨʣʘʤʘʩʳ ʘʷʩʳʥʜʘסʳ ʤʘשʳʟʜʳ ʞʦʙʘʣʘʨʜʳש ʢᴇʰʽʥ ï 

çʈʝʩʧʫʙʣʠʢʘʽʰʽʣʽʢ ץʘʪʳʥʘʩʪʘ ʰʘʨʪʪʳץ ʞᴅʥʝ ʢʦʤʤʝʨʮʠʷʣʳץ ʞײʤʳʩʪʳ ʝʩʝʧʢʝ ʘʣʫʜʳש 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʞװʡʝʩʽʥʜʝ ʪʘʩʳʤʘʣʜʘʫ ײץʞʘʪʪʘʨʳʥ ʨʝʩʽʤʜʝʫʜʽץ שʘסʘʟʩʳʟ ʪʝʭʥʦʣʦʛʠʷʩʳʥ 

ʝʥʛʽʟʫè (ʐʂɾ ɸɹɾ) ʞʦʙʘʩʳ ʙʘʩʪʘʡʜʳ. פʘסʘʟʩʳʟ ʪʝʭʥʦʣʦʛʠʷʥʳ ʝʥʛʽʟʫ ʢʣʠʝʥʪʪʝʨ ʞʘʩʘʡʪʳʥ 

ʨᴅʩʽʤʜʝʨʜʽ ʘʡʪʘʨʣʳץʪʘʡ ʞʝשʽʣʜʝʪʪʽ ʞᴅʥʝ ʞװʢ ʪʘʩʳʤʘʣʜʘʫʜʳ ʨʝʩʽʤʜʝʫ ʙʦʡʳʥʰʘ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʪʝʨʽʥ ʦשʪʘʡʣʘʥʜʳʨʜʳ. ɹײʣ ʢʣʠʝʥʪʢʝ ʐʂɾ ɸɹɾ-ʜʘ ʪʘʩʳʤʘʣʜʘʫ ʰʘʨʪʪʘʨʳʥ ʞʘʩʘʩʫסʘ, 

ʞʦʩʧʘʨʣʘʨ װʰʽʥ ʵʣʝʢʪʨʦʥʜʳץ ᴇʪʽʥʽʤʜʝʨ ʙʝʨʫʛʝ, ʪʘʩʳʤʘʣʜʘʨʜʳ ʨʝʩʽʤʜʝʫʛʝ ʞᴅʥʝ ʢʨʝʜʠʪʪʝʫʛʝ, 

ʞװʢʪʝʨʜʽ ʙʘʩץʘ ʤʝʢʝʥʞʘʡסʘ ʞʽʙʝʨʫ ᴇʪʽʥʽʤʜʝʨʽʥ ʨʝʩʽʤʜʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. ʂʣʠʝʥʪʢʝ ʝʥʜʽ 

ʪʘʩʳʤʘʣʜʘʫʜʳ ײʡʳʤʜʘʩʪʳʨʫ װʰʽʥ ʩʪʘʥʮʠʷסʘ ʙʘʨʫʜʳץ שʘʞʝʪʽ ʞʦץ. ɹʘʩʪʳ ʞᴅʥʝ ʞʘʣסʳʟ ʰʘʨʪ ï 

ʪײʨʘץʪʳ ʠʥʪʝʨʥʝʪ-ʙʘʡʣʘʥʳʩʪʳש ʙʦʣʫʳ. ʅᴅʪʠʞʝʩʽʥʜʝ ʙʘʩץʘ ʤʝʢʝʥʞʘʡסʘ ᴇʪʽʥʽʤ ʙʝʨʫ ʤʝʨʟʽʤʽ ʝʢʽ 

ʢװʥʥʝʥ ʙʽʨ ʩʘסʘʪץʘ ʜʝʡʽʥ, ʩʦʥʜʘʡ-ʘץ ʨʝʩʧʫʙʣʠʢʘʽʰʽʣʽʢ ʞᴇʥʝʣʪʽʣʽʤʜʝʨʜʽ ʞʦʩʧʘʨʣʘʫ ʧʨʦʮʝʩʽ 11 

ʩʘסʘʪʪʘʥ 5 ʤʠʥʫʪץʘ ʜʝʡʽʥ ʘʡʪʘʨʣʳץʪʘʡ ץʳʩץʘʨʜʳ. 

çʉʘʤײʨʳפ-ץʘʟʳʥʘè ɸפ ʢʦʤʧʘʥʠʷʣʘʨ ʪʦʙʳ ʙʦʡʳʥʰʘ 2020 ʞʳʣʜʳװ שʟʜʽʢʪʝʨʽ ץʘʪʘʨʳʥʘʥ 

ʦʨʳʥ ʘʣסʘʥ ʢʝʣʝʩʽ ʞʦʙʘ ï çʄʘʛʠʩʪʨʘʣʴè ɸɹɾ ʰʝשʙʝʨʽʥʜʝʛʽ ʤʦʙʠʣʴʜʽ ʜʠʘʛʥʦʩʪʠʢʘʣʳץ 

 ʥʠ ʟʘʤʘʥʘʫʠ ʤʦʙʠʣʴʜʽסʘʩʳʥʜʘ 7 ʙʽʨʣʽʢ ʄɼʂ, ʷץʨʘʣʜʘʨʜʳ ʝʥʛʽʟʫè ʞʦʙʘʩʳ. ʆʩ rʞʦʙʘ ʘʨײץ
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ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʢʝʰʝʥʜʝʨ ʝʣʽʤʽʟʜʽש ʤʘʛʠʩʪʨʘʣʴʜʳץ ʞʝʣʽʩʽʥʝ ʜʠʘʛʥʦʩʪʠʢʘ ʞʘʩʘʧ, 

ʫʣʴʪʨʘʜʳʙʳʩʪʳץ ʞᴅʥʝ ʤʘʛʥʠʪʪʽ ʜʝʬʝʢʪʦʩʢʦʧʠʷ, ʨʝʣʴʩ ʙʘʩʪʠʝʛʽ ʧʽʰʽʥʽʥʽש ʛʝʦʤʝʪʨʠʷʣʳץ 

ʧʘʨʘʤʝʪʨʣʝʨʽʥ ʙʘץʳʣʘʫ, ʨʝʣʴʩʪʝʨ ʤʝʥ ʙʝʢʽʪʧʝʣʝʨʜʽש ʞʘʡ-ʢװʡʽʥ ʙʝʡʥʝʙʘץʳʣʘʫ, 

ʛʝʦʨʘʜʠʦʣʦʢʘʮʠʷ ʞᴅʥʝ ʪʘסʳ ʙʘʩץʘʣʘʨʳʥ ʞװʟʝʛʝ ʘʩʳʨʫʜʘ. ʄᴅʩʝʣʝʥ, 2021 ʞʳʣʳ çפʊɾè ױʂè ɸפ 

ʞʝʣʽʩʽʥʜʝ ʞʳʣʞʳʤʘʣʳ ʜʠʘʛʥʦʩʪʠʢʘʣʳײץ ץʨʘʣʜʘʨʤʝʥ 450 ʤʳש ʰʘץʳʨʳʤʥʘʥ ʘʩʪʘʤ ʞʦʣ 

ʪʝʢʩʝʨʫʜʝʥ ᴇʪʢʽʟʽʣʜʽ. ʆʣʘʨ ʞʦʣʜʳץ שʘʫʽʧʪʽ ʞʝʨʣʝʨʽ ʤʝʥ ʘץʘʫʣʳ ʨʝʣʴʩʪʝʨʜʽ ʫʘץʳʪʳʣʳ 

ʘʥʳץʪʘʫסʘ ʢᴇʤʝʢʪʝʩʪʽ. ᴆʣʰʝʫ ײץʨʘʣʜʘʨʳʥʳש ʞʦסʘʨʳ ʞײʤʳʩ ʞʳʣʜʘʤʜʳסʳ ʘʡʳʥʘ ʢʝʤʽʥʜʝ ʝʢʽ 

ʨʝʪ ʙʘץʳʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɸʣ ʢʝʣʝʩʽ װʟʜʽʢ ʞʦʙʘ, çɽשʙʝʢ ץʘʫʽʧʩʽʟʜʽʛʽ ʞᴅʥʝ ʝשʙʝʢʪʽ ץʦʨסʘʫ, ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʞᴅʥʝ 

ʵʢʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʢ ʩʘʣʘʩʳʥʜʘסʳ ɯʊ-ʰʝʰʽʤʜʝʨʽʥ ʝʥʛʽʟʫ h ʝשʙʝʨʽʥʜʝ ̔ ʩʢʝ ץʦʩʳʣסʘʥ çפʊɾè 

 ʡʝʛʝ ʢʦʤʧʘʥʠʷװʣ ʞײʡʝʩʽ ʙʦʣʘʪʳʥ. ɹװʘʥ ʞסʠʥʪʝʛʨʘʮʠʷʣʘʥ שʘʫʽʧʩʽʟʜʽʢʪʽץ ʜʘ ᴇʥʜʽʨʽʩʪʽʢ-פʂè ɸױ

 ʘʩʳʥʜʘץʘʨ שʡʝʥʽװʣ ʞײʳʟʤʝʪʢʝʨʽ ʪʽʨʢʝʣʛʝʥ. ɹץ ʥʘʥ ʘʩʪʘʤשʥʠ 110 ʤʳסʷ ,97% שʳʟʤʝʪʢʝʨʣʝʨʽʥʽץ

ʝʨʝʞʝ ʙײʟʫʰʳʣʳץ ʜʝʨ ʢʝʟʽʥʜʝ ʘʥʳץʪʘʣʳʧ, ʞʦʡʳʣʳʧ ʢʝʣʝʜʽ ʞᴅʥʝ ʠʥʩʧʝʢʮʠʷʩʳ ʜʘ ʫʘץʳʪʳʣʳ 

ʞװʨʛʽʟʽʣʝʜʽ. 

çʎʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷè ʙʘסʜʘʨʣʘʤʘʩʳʥʳש ʤʘשʳʟʜʳ ʞʝʪʽʩʪʽʢʪʝʨʽʥʽש ʙʽʨʽ ʨʝʪʽʥʜʝ 

ɸץʪᴇʙʝ ץʘʣʘʩʳʥʜʘ ʄʘסשʳʩʪʘʫ, ɸʪʳʨʘʫ, פʳʟʳʣʦʨʜʘ, ʆʨʘʣ ʞᴅʥʝ ɸץʪᴇʙʝ ʜʠʩʧʝʪʯʝʨʣʽʢ 

ʫʯʘʩʢʝʣʝʨʽʥ ʙʘʩץʘʨʫʜʳ ʞʦʣסʘ ץʦʡʳʧ, ɹʘʪʳʩ ᴇשʽʨʜʝʛʽ ʇʦʡʳʟʜʘʨ ץʦʟסʘʣʳʩʳʥ ʙʘʩץʘʨʫ 

ʦʨʪʘʣʳסʳʥ (ʧʠʣʦʪʪʳץ ʞʦʙʘ) ʽʩʢʝ ץʦʩʫʜʳ ʘʪʘʨ ʝʜʽʢ. ʆʨʪʘʣʳץ ʙʘʨʣʳץ ʜʝʨʝʢʪʝʨʜʽ ʙʽʨʳסשʘʡ 

çײʞʳʤʜʳץ ʪʘʙʣʦʜʘè ʢᴇʨʩʝʪʝ ʦʪʳʨʳʧ, ʧʦʡʳʟʜʳץ ʞʘסʜʘʡסʘ ʦʨʪʘʣʳץʪʘʥʜʳʨʳʣסʘʥ ʙʘץʳʣʘʫʜʳ 

ʞᴅʥʝ ʧʦʡʳʟʜʘʨ ץʦʟסʘʣʳʩʳʥ ʙʘʩץʘʨʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ʅᴅʪʠʞʝʩʽʥʜʝ ʙʘסʜʘʨʰʘʤʜʘʨʜʳש, 

ʙʘסʳʪʪʘʤʘʣʳ ʙײʨʤʘʣʘʨʜʳש ʢᴇʨʩʝʪʢʽʰʪʝʨʽ, ʧʦʡʳʟʜʳש ʞʘץʳʥʜʘʧ ץʘʣסʘʥʳ ʪʫʨʘʣʳ ʘץʧʘʨʘʪʪʳ 

ʙʝʨʫ ʞᴅʥʝ ʘʣʫ ʧʨʦʮʝʩʽ ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣʘʜʳ. ɹײʣ ʧʠʣʦʪʪʳץ ʞʦʙʘʥʳ ʽʩʢʝ ʘʩʳʨʫ ץʦʨʳʪʳʥʜʳʩʳ 

ʙʦʡʳʥʰʘ ʪʝʤʽʨʞʦʣ ʠʥʬʨʘײץʨʳʣʳʤʳʥʳש ʙʘʨʣʳץ ʘʫʤʘסʳ ʙʦʡʳʥʰʘ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʣʳץ 

ʜʠʩʧʝʪʯʝʨʣʽʢ ʦʨʪʘʣʳץʪʘʥʜʳʨʫʜʳ ʝʥʛʽʟʫ ʞᴅʥʝ ץײʩʘʩ ʙʘʡʣʘʥʳʩ ʞʘʙʜʳץʪʘʨʳʥ ʞʘסשʳʨʪʫ 

ʢᴇʟʜʝʣʛʝʥ. 

ɸʚʪʦʤʘʪʪʘʥʜʳʨʫ ᴅʨʙʽʨ ᴇשʽʨʜʝʛʽ ʜʠʩʧʝʪʯʝʨʣʽʢ ʦʨʪʘʣʳץʪʘʨʜʳ ץʘʟʽʨʛʽ ʞʘʡ-ʢװʡʽʥʝʥ 

ʩʪʘʥʮʠʷʣʘʨʜʳ ץʘʰʳץʪʳץʪʘʥ ʙʘʩץʘʨʫ ʬʦʨʤʘʪʳʥʘ ʢᴇʰʽʨʝ ʦʪʳʨʳʧ, ᴇשʽʨʘʨʘʣʳץ ʜʠʩʧʝʪʯʝʨʣʽʢ 

ʦʨʪʘʣʳץʪʘʨסʘ ʙʽʨʪʽʥʜʝʧ ʽʨʽʣʝʥʜʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹײʣ ʞʦʣ ʙᴇʣʽʤʰʝʣʝʨʽʥ ʽʨʽʣʝʥʜʽʨʫʛʝ 

ʞᴅʥʝ ʦשʪʘʡʣʘʥʜʳʨʫסʘ, ʜʠʩʧʝʪʯʝʨʣʽʢ ʰʝשʙʝʨʣʝʨʜʽ ʘʫץʳʤʜʘʥʜʳʨʳʧ, ʣʦʢʦʤʦʪʠʚʪʝʨʜʽ ʘסʳʪʳʧ 

ʘʣʤʘʡ, ץʦʟסʘʣʳʩ ʠʽʥʜʝʨʽʥ ײʟʘʨʪʫסʘ ʞᴅʥʝ ʪʠʽʩʽʥʰʝ ʝשʙʝʢ ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ, ʩʦʥʜʘʡ-ʘץ, 

 ʳʥʜʘʨʳʥסʘʥ ʰʳסʘ ʘʨʥʘʣסʩʪʘʫײ ʣʦʢʦʤʦʪʠʚ ʧʘʨʢʽʥ שʳ ʞʦʣ ʙᴇʣʽʤʰʝʣʝʨʽʥʽסʦʣʜʘʥʳʩʪʘץ

ʘʡʪʘʨʣʳץʪʘʡ ץʳʩץʘʨʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ ʞʦʣ ʙᴇʣʽʤʰʝʣʝʨʽʥʽש ʙʘʩʰʳʣʳײץ ץʨʘʤʳ ʤʝʥ ᴅʢʽʤʰʽʣʽʢ-ʙʘʩץʘʨʫ 

ʧʝʨʩʦʥʘʣʳʥʳש ʩʘʥʳʥ ʦשʪʘʡʣʘʥʜʳʨʫ, ץʳʟʤʝʪʢʝʨʣʝʨʛʝ ʞײʤʩʘʣʘʪʳʥ ʝשʙʝʢʘץʳ ץʦʨʳ 

ʰʳסʳʩʪʘʨʳʥ ץʳʩץʘʨʪʘʜʳ. 2025 ʞʳʣסʘ ʜʝʡʽʥ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʪʳʥ ʞʦʙʘʜʘʥ ʢʝʣʽʧ ʪװʩʝʪʽʥ 

ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʢ ʘʣʜʳʥ ʘʣʘ ʞʘʩʘʣסʘʥ ʙʦʣʞʘʤ ʙʦʡʳʥʰʘ ʰʘʤʘʤʝʥ 30 ʤʠʣʣʠʘʨʜ ʪʝשʛʝʥʽ 

 .ʤʘʤʘʥʜʘʨʳ שʨʘʡʪʳʥʳʥ ʘʡʪʘʜʳ ʪʨʘʥʩʬʦʨʤʘʮʠʷʣʘʫ ʙʣʦʛʳʥʳײץ

çפʘʟʘץʩʪʘʥ ʪʝʤʽʨ ʞʦʣʳè ײʣʪʪʳץ ʢʦʤʧʘʥʠʷʩʳʥʜʘ ᴇʥʜʽʨʽʩʢʝ ʝʥʛʽʟʽʣʽʧ ʞʘʪץʘʥ ʢʝʣʝʩʽ ʙʽʨ 

ʩʘʥʜʳץ ʞװʡʝ, ʦʣ ï ʧʦʡʳʟ ʤʘʰʠʥʠʩʪʝʨʽʥʝ ʘʨʥʘʣסʘʥ ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘ. ʆʥʳש ʥʝʛʽʟʛʽ ʤʽʥʜʝʪʽ ï 

ʪʠʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʫ ʞᴅʥʝ ʣʦʢʦʤʦʪʠʚ ʙʨʠʛʘʜʘʣʘʨʳʥʳש ʞײʤʳʩʳʥ ʞʝשʽʣʜʝʪʫ. ʄʦʙʠʣʴʜʽ 

 ʥʽ ʤʝʥװʘʥ ʢʝʣʫ ʢסʘʡʳʥʜʘʣסʘ ʪʘסʳʣʳ ʩʘʧʘʨץʦʩʳʤʰʘ ʘʨפ .ʨʘʜʳײʦʩʳʤʰʘ ʙʽʨʥʝʰʝ ʙᴇʣʽʤʥʝʥ ʪץ

ʫʘץʳʪʳ ʪʫʨʘʣʳ ʭʘʙʘʨʣʘʤʘʣʘʨ ʢʝʣʽʧ ʪװʩʝʜʽ. פʦʩʳʤʰʘ ץʳʟʤʝʪʪʝʨʽʥʽש ʙʽʨʽʥʜʝ ʤʘʰʠʥʠʩʪʽש 

ʨʝʡʪʠʥʛʽ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʞװʨʛʽʟʽʣʝʜʽ. ɹʘסʘʣʘʫʜʳש ʥʝʛʽʟʛʽ ʢʨʠʪʝʨʠʡʣʝʨʽ: ץʘʫʽʧʩʽʟʜʽʢ ʧʝʥ 

ʝʩʢʝʨʪʫ ʪʘʣʦʥʜʘʨʳ ʙײʟʳʣʫʳʥʳש ʙʦʣʤʘʫʳ, ʣʦʢʦʤʦʪʠʚʪʽ ʙʘʩץʘʨʫ ʢʝʟʽʥʜʝ ʦʪʳʥ ʥʝʤʝʩʝ ʵʣʝʢʪʨ 

ʰʳסʳʥʳ ʪʫʨʘʣʳ ʤᴅʣʽʤʝʪʪʝʨ ʞᴅʥʝ ʙʘʩץʘʣʘʨ. ɾװʡʝ ʤʝʜʠʮʠʥʘʣʳץ ʪʝʢʩʝʨʫʜʝʥ ᴇʪʢʝʥʽ ʪʫʨʘʣʳ 

ʘץʧʘʨʘʪʪʳ ץʘʤʪʠʜʳ, ʤʘʰʠʥʠʩʪʢʝ ʧʩʠʭʦʣʦʛʠʷʣʳץ ʪʝʢʩʝʨʫʜʝʥ ʥʝʤʝʩʝ ʤʝʜʠʮʠʥʘʣʳץ ʪʝʢʩʝʨʫʜʝʥ 

ᴇʪʫ ץʘʞʝʪʪʽʣʽʛʽ ʪʫʨʘʣʳ ʝʩʢʝʨʪʝʜʽ. 

 ,ʨʛʽʟʝʜʽװʜʘʡʳʥʘ ʤʦʥʠʪʦʨʠʥʛ ʞסʞʘ שʨʘʤʳʥʳײץ ʳʣʳ ʤʘʰʠʥʠʩʪʝʨ ʪʘʨʪʳʤץʦʩʳʤʰʘ ʘʨפ

ʦʥʳ ʙʝʩ ʙʘʣʜʳץ ʞװʡʝ ʙʦʡʳʥʰʘ ʙʘסʘʣʘʡʜʳ. ʃʦʢʦʤʦʪʠʚʪʽש ʵʣʝʢʪʨʦʥʜʳץ ʙʦʨʪʪʳץ ʞʫʨʥʘʣʳʥʘ 

ʬʦʪʦ, ʙʝʡʥʝ ʬʘʡʣʜʘʨʤʝʥ ʙʽʨʛʝ ʩʳʥ-ʝʩʢʝʨʪʧʝʣʝʨ ʝʥʛʽʟʽʣʝʜʽ. ʉʦʜʘʥ ʢʝʡʽʥ ʜʝʨʝʢʪʝʨ ʣʦʢʦʤʦʪʠʚʪʽש 

ʵʣʝʢʪʨʦʥʜʳ ʧʘʩʧʦʨʪʳʥʘ ʞʽʙʝʨʽʣʝʜʽ, ʦʥʜʘ ʩʘʧʘʨʣʘʨ ʤʝʥ ʞᴇʥʜʝʫ ʪʘʨʠʭʳ, ʊʕʈ ʰʳסʳʥʳ ʪʫʨʘʣʳ 

ʜʝʨʝʢʪʝʨ ʞʘʟʳʣʘʜʳ. פʦʩʳʤʰʘʜʘ ʣʦʢʦʤʦʪʠʚ ʨʝʡʪʠʥʛʽ, ʩʝʥʽʤʜʽʣʽʢ, ʪʦʟʫ ʝʩʝʙʽ ʞװʨʛʽʟʽʣʝʜʽ, 
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ʘץʧʘʨʘʪʪʳץ ʙʣʦʢ ץʘʨʘʩʪʳʨʳʣסʘʥ: ʘʨʥʘʡʳ ʪʘʩʧʘʜʘ ʢʦʤʧʘʥʠʷ ʙʦʡʳʥʰʘ ʩʦסשʳ ʞʘשʘʣʳץʪʘʨ 

ʦʨʥʘʣʘʩʪʳʨʳʣʘʜʳ. 

ɹײʜʘʥ ʙᴇʣʝʢ ʚʘʛʦʥ ʦʧʝʨʘʪʦʨʳ ʢʦʤʧʘʥʠʷʩʳʥʜʘ çʕʣʝʢʪʨʦʥʜʳ ʧʣʘʥʥʝʨè ʽʩʢʝ ץʦʩʳʣסʘʥ. 

ɹײʣ ʪʝʭʥʦʣʦʛʠʷ çʦʥʣʘʡʥè ʨʝʞʠʤʽʥʜʝ ʞײʤʳʩ ʽʩʪʝʡʪʽʥʜʽʢʪʝʥ, ʘʣʳʩ ʞʦʣʜʘʨʜʘסʳ ʽʩʩʘʧʘʨʣʘʨʜʘ ʜʘ 

ʤʦʙʠʣʴʜʽ ײץʨʳʣסʳʥʳש ʢᴇʤʝʛʽʤʝʥ ʪʘʧʩʳʨʤʘʣʘʨʜʳש ʦʨʳʥʜʘʣʫ ʙʘʨʳʩʳʥ ʞᴅʥʝ ץʳʟʤʝʪʢʝʨʣʝʨʜʽש 

ᴇʥʽʤʜʽʣʽʢ ʜʠʥʘʤʠʢʘʩʳʥ ʙʘץʳʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɸʣ ʢʦʤʧʘʥʠʷסʘ ʝʥʛʽʟʽʣʛʝʥ ʵʣʝʢʪʨʦʥʜʳץ 

ʤײʨʘסʘʪʪʳש ʘʨץʘʩʳʥʜʘ ʝʥʜʽ ʙʘʨʣʳץ ץʘʞʝʪʪʽ ײץʞʘʪʪʘʨ çʦʥʣʘʡʥè ʨʝʞʠʤʽʥʜʝ ץʦʣʞʝʪʽʤʜʽ ʙʦʣʳʧ 

ʦʪʳʨ. ʉʦʥʜʳץʪʘʥ ʙʘʩץʘ ײץʞʘʪʪʳ ʘʣʫ װʰʽʥ ʘʜʘʤʜʘʨʜʳ ʪʘʨʪʫʜʳץ שʘʞʝʪʽ ʞʦץ. ʄʽʥʝ, ʦʩʳ ʩʠʷץʪʳ 

ʪʘסʳʩʳʥ ʪʘסʳ ɯʊʞʦʙʘʣʘʨʜʳש ʝʥʛʽʟʽʣʽʧ ʞʘʪץʘʥʳ ʪʫʨʘʣʳ ʤʘסʣײʤʘʪʧʝʥ ʙᴇʣʽʩʢʝʥ פʊʊ ʙʘʩʰʳʩʳ 

ʢʝʣʝʰʝʢʪʝ ʮʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷʣʘʫ ʙʘסʜʘʨʣʘʤʘʩʳ ʞײʤʳʩʪʘʨʳʥ ʞʘʣסʘʩʪʳʨʘʪʳʥʳʥ 

ʞʝʪʢʽʟʜʽ. 

 ʽʰʽʥʜʝ ʪʝʤʽʨ ʞʦʣ שʳʟʜʳ ʙᴇʣʽʛʽ. ʉʦʥʳשʤʘ שʜʘ ʢᴇʣʽʢ ʩʘʣʘʩʳ - ʵʢʦʥʦʤʠʢʘʥʳשʘʟʽʨʛʽ ʪʘפ

ʞװʡʝʩʽ ʞװʢ ʞᴅʥʝ ʞʦʣʘʫʰʳʣʘʨ ʪʘʩʳʤʘʣʳʥʜʘ ʞʝʪʝʢʰʽ ʨᴇʣ ʘʪץʘʨʘʜʳ. נʳʣʳʤʠ-ʪʝʭʥʠʢʘʣʳץ 

ʧʨʦʛʨʝʩʩ ʞʘסʜʘʡʳʥʜʘ ʪʝʤʽʨ ʞʦʣ ʰʘʨʫʘʰʳʣʳסʳʥ ʮʠʬʨʣʘʥʜʳʨʫ ï ʫʘץʳʪ ʪʘʣʘʙʳ. 

ʊʝʤʽʨʞʦʣ ʩʘʣʘʩʳ ʮʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷʥʳש ʞʘשʘ ʢʝʟʝשʽʥʝ ץʘʜʘʤ ʙʘʩʪʳ. 5G 

ʞʝʣʽʩʽʤʝʥ ʙʘʩץʘʨʳʣʘʪʳʥ çʘץʳʣʜʳè ʩʪʘʥʮʠʷʣʘʨ, ʞװʢʪʝʨʜʽ ʦʥʣʘʡʥ ʙʘץʳʣʘʡʪʳʥ ʥʘʚʠʛʘʮʠʷʣʳץ 

ʧʣʦʤʙʘʣʘʨ ʞᴅʥʝ ʚʠʨʪʫʘʣʜʳ ᴅʣʝʤʜʝʛʽ ʮʠʬʨʣʳץ ʙʘʩʪʘʤʘʣʘʨ ʙװʛʽʥʜʝ ץʠʷʣ ʝʤʝʩ, ʢװʥʜʝʣʽʢʪʽ 

ʞײʤʳʩ ײץʨʘʣʳʥʘ ʘʡʥʘʣʜʳ. ᴄʣʝʤʜʽʢ ʥʘʨʳץʪʘסʳ ʦʟʳץ ʪᴅʞʽʨʠʙʝʣʝʨ ʤʝʥ ʪʝʤʽʨ ʞʦʣʜʳש 

ʙʦʣʘʰʘסʳʥ ʘʡץʳʥʜʘʡʪʳʥ ʪʨʝʥʜʪʝʨʛʝ ʰʦʣʫ ʞʘʩʘʧ ʢᴇʨʝʡʽʢ. 

 ʽʰʽʥʜʝ Huawei ʤʝʥ Alstom, ʪʝʤʽʨʞʦʣ שʜʘ ᴅʣʝʤʜʽʢ ʘʣʧʘʫʳʪʪʘʨ, ʩʦʥʳשʘʟʽʨʛʽ ʪʘפ

ʠʥʬʨʘײץʨʳʣʳʤʳʥ ʙʘץʳʣʘʫ װʰʽʥ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽ ʙʝʣʩʝʥʜʽ ʝʥʛʽʟʫʜʝ. ʄᴅʩʝʣʝʥ, 2025 

ʞʳʣʜʳש ʩʦשʳʥʜʘ ʪʘʥʳʩʪʳʨʳʣסʘʥ ʢʦʤʧʴʶʪʝʨʣʽʢ ʢᴇʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ ʞװʡʝʣʝʨ 

ʞװʢ ʚʘʛʦʥʜʘʨʳʥʳש ʘץʘʫʣʘʨʳʥ 99,3% ʜᴅʣʜʽʢʧʝʥ ʘʥʳץʪʘʡ ʘʣʘʜʳ. ɹײʣ ʙײʨʳʥ ʘʜʘʤ ʢװʰʽʤʝʥ 

ʩʘסʘʪʪʘʧ ʪʝʢʩʝʨʽʣʝʪʽʥ ʧʨʦʮʝʩʪʽ ʙʽʨʥʝʰʝ ʤʠʥʫʪץʘ ץʳʩץʘʨʪʪʳ. ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʪʝʢ 

ʪʝʭʥʠʢʘʣʳץ ʘץʘʫʣʘʨʜʳ ʝʤʝʩ, ʞʦʣʜʘʨʜʳש ʪʦʟʫʳʥ ʘʣʜʳʥ ʘʣʘ ʙʦʣʞʘʡʪʳʥ çʧʨʝʜʠʢʪʠʚʪʽ 

ʪʝʭʥʠʢʘʣʳץ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫè ʞװʡʝʩʽʥ ʜʝ ʙʘʩץʘʨʘʜʳ. 

 ʚʠʨʪʫʘʣʜʳ שʳʥʳ ʪʝʭʥʦʣʦʛʠʷʩʳ ʪʝʤʽʨʞʦʣ ʤʘʛʠʩʪʨʘʣʴʜʘʨʳʥʳסʘʟʽʨ ʤᴅʣʽʤʝʪʪʝʨ ʘפ

ʢᴇʰʽʨʤʝʩʽʥ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʆʩ rʘʨץʳʣʳ ʦʧʝʨʘʪʦʨʣʘʨ ʢʝʟ ʢʝʣʛʝʥ ʘʧʘʪʪʳץ ʞʘסʜʘʡʜʳ 

ʤʦʜʝʣʴʜʝʧ, ʦʥʳש ʘʣʜʳʥ ʘʣʫ ʞʦʣʜʘʨʳʥ ץʘʨʘʩʪʳʨʘʜʳ. ʄʳʩʘʣʳ, ɽʫʨʦʦʜʘץ ʝʣʜʝʨʽʥʜʝ ERTMS 

(ɽʫʨʦʧʘʣʳץ ʪʝʤʽʨ ʞʦʣ ץʦʟסʘʣʳʩʳʥ ʙʘʩץʘʨʫ ʞװʡʝʩʽ) ʮʠʬʨʣʳץ ʬʦʨʤʘʪץʘ ʪʦʣʳץ ʢᴇʰʫʜʽ 

ʞʝʜʝʣʜʝʪʫʜʝ. ɹײʣ ʧʦʡʳʟʜʘʨ ʘʨʘʩʳʥʜʘסʳ ץʘʰʳץʪʳץʪʳ ץʘʫʽʧʩʽʟ ʪװʨʜʝ ʘʟʘʡʪʳʧ, ʞʝʣʽʥʽש ᴇʪʢʽʟʫ 

 .ʘ ʞʦʣ ʘʰʪʳסʘ ʜʝʡʽʥ ʘʨʪʪʳʨʫס-ʘʙʽʣʝʪʽʥ 30%ץ

ʉʦʥʜʘʡ-ʘ2026 ץ ʞʳʣʜʘʥ ʙʘʩʪʘʧ ɽɸʕʉ ʞᴅʥʝ ʆʨʪʘʣʳץ ɸʟʠʷ ʝʣʜʝʨʽ ʘʨʘʩʳʥʜʘסʳ ʞװʢ 

ʪʘʩʳʤʘʣʳʥʜʘ ʵʣʝʢʪʨʦʥʜʳ ʥʘʚʠʛʘʮʠʷʣʳץ ʧʣʦʤʙʘʣʘʨʜʳ ץʦʣʜʘʥʫ ʤʽʥʜʝʪʪʽ ʙʦʣʘ ʙʘʩʪʘʜʳ. ɹײʣ 

çʮʠʬʨʣʳץ ʽʟè ʞװʡʝʩʽ ʪʘʫʘʨʜʳץ שʘʡ ʞʝʨʜʝ ʝʢʝʥʽʥ, ʢʦʥʪʝʡʥʝʨʜʽש ʘʰʳʣסʘʥ-ʘʰʳʣʤʘסʘʥʳʥ ʞᴅʥʝ 

ʪʝʤʧʝʨʘʪʫʨʘʣʳץ ʨʝʞʠʤʜʽ ʦʥʣʘʡʥ ʙʘץʳʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. çפʊɾè ʢʦʤʧʘʥʠʷʩʳ ʜʘ ʞʘשʘ 

ʙʫʳʥʥʳש ʮʠʬʨʣʳץ ʧʣʘʪʬʦʨʤʘʩʳʥ ᴅʟʽʨʣʝʧ, ʪʨʘʥʟʠʪʪʽʢ ʞװʢʪʝʨʜʽ ʞʝʪʢʽʟʫ ʫʘץʳʪʳʥ 18 ʪᴅʫʣʽʢʢʝ 

ʜʝʡʽʥ ץʳʩץʘʨʪʫʜʳ ʢᴇʟʜʝʧ ʦʪʳʨ. 

 ʳʪʪʘ ʢᴇʣʽʢ ʞᴅʥʝסʳʪ ʪʘʣʘʙʳ. ʆʩ rʙʘץʤʝʤʣʝʢʝʪʢʝ ʘʡʥʘʣʜʳʨʫ ï ʫʘ ץʩʪʘʥʜʳ ʮʠʬʨʣʳץʘʟʘפ

ʣʦʛʠʩʪʠʢʘ ʩʘʣʘʣʘʨʳʥ ʮʠʬʨʣʘʥʜʳʨʫ ʝʣ ʵʢʦʥʦʤʠʢʘʩʳʥʳש ʪײʨʘץʪʳ ʜʘʤʫʳʥʘ, ʪʨʘʥʟʠʪʪʽʢ 

ᴅʣʝʫʝʪʪʽש ʘʨʪʫʳʥʘ ʞᴅʥʝ ʭʘʣʳץʘʨʘʣʳץ ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽʣʽʢʪʽש ʢװʰʝʶʽʥʝ ʳץʧʘʣ ʝʪʝʜʽ. ɸʣʜʘסʳ 

ʫʘץʳʪʪʘ ᴅʫʝʞʘʡʣʘʨ, ʪʝʤʽʨ ʞʦʣ ʞʝʣʽʣʝʨʽ, ᴇʪʢʽʟʫ ʙʝʢʝʪʪʝʨʽ ʤʝʥ ʣʦʛʠʩʪʠʢʘʣʳץ ʦʨʪʘʣʳץʪʘʨʜʳש 

ʪʦʣʳץ ʮʠʬʨʣʘʥʜʳʨʳʣʫʳ ʮʠʬʨʣʳץ ʵʢʦʞװʡʝʥʽץ שʘʣʳʧʪʘʩʫʳʥʘ ʥʝʛʽʟ ʙʦʣʘʜʳ. ɹײʣ ᴇʟ ʢʝʟʝʛʽʥʜʝ 

 ʞᴅʥʝ ʙᴅʩʝʢʝʛʝ ץʦʣʜʘʥʘʪʳʥ, ʠʥʥʦʚʘʮʠʷʣʳץ ʩʪʘʥʜʳ ʟʘʤʘʥʘʫʠ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʪʠʽʤʜʽץʘʟʘפ

 .ʤʢʽʥʜʽʢ ʙʝʨʝʜʽװʘ ʤסʘʙʽʣʝʪʪʽ ʝʣ ʨʝʪʽʥʜʝ ʜʘʤʳʪʫץ

ʄʝʤʣʝʢʝʪ ʙʘʩʰʳʩʳʥʳש ʪʘʧʩʳʨʤʘʣʘʨʳʥ ʦʨʳʥʜʘʫ ʤʘץʩʘʪʳʥʜʘ ʂᴇʣʽʢ ʤʠʥʠʩʪʨʣʽʛʽ 

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʞᴅʥʝ ʮʠʬʨʣʳץ ʜʘʤʫ ʤʠʥʠʩʪʨʣʽʛʽʤʝʥ ʙʽʨʣʝʩʽʧ ʢᴇʣʽʢ ʩʘʣʘʩʳʥʳש ʮʠʬʨʣʳץ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʢʘʨʪʘʩʳʥ ʙʝʢʽʪʢʝʥʽʥ ʘʪʘʧ ᴇʪʪʽ. 

 :ʦʡʳʣʜʳץ ʩʘʪʪʘʨץʪʳ ʤʘץʞʘʪʪʘ ʥʘײפ

ï 2027 ʞʳʣסʘ ʜʝʡʽʥ 10 ʭʘʣʳץʘʨʘʣʳץ ᴅʫʝʞʘʡʜʘ ʙʠʦʤʝʪʨʠʷʣʳץ ʩᴅʡʢʝʩʪʝʥʜʽʨʫʜʽ ̔ ʩʢʝ ץʦʩʫ; 

ï ʪʝʤʽʨʞʦʣ ʙʘסʳʪʪʘʨʳʥʳ55% ש-ʥʘ ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ ʞװʡʝʣʝʨ ʝʥʛʽʟʫ; 

ï 2029 ʞʳʣסʘ ץʘʨʘʡ ʘʚʪʦʢᴇʣʽʢ ᴇʪʢʽʟʫ ʧʫʥʢʪʪʝʨʽʥʜʝ çʞʘʩʳʣ ʜᴅʣʽʟʜʽè ʪʦʣʳץ ʝʥʛʽʟʫ. 
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ɹײʣ ʰʘʨʘʣʘʨ ʰʝʢʘʨʘʜʘʥ ᴇʪʫ ʫʘץʳʪʳʥ ץʳʩץʘʨʪʳʧ, ʞװʢ ʧʝʥ ʞʦʣʘʫʰʳʣʘʨסʘ ʢᴇʨʩʝʪʽʣʝʪʽʥ 

 ʪʨʘʥʩʬʦʨʤʘʮʠʷ ץʰʝʡʪʝʜʽ. ʎʠʬʨʣʳװʩʘʨʪʘʜʳ ʞᴅʥʝ ʪʨʘʥʟʠʪʪʽʢ ᴅʣʝʫʝʪʪʽ ʢץʳʟʤʝʪ ʩʘʧʘʩʳʥ ʞʘץ

ʘʷʩʳʥʜʘ ʤʫʣʴʪʠʤʦʜʘʣʜʳ ʪʘʩʳʤʘʣʜʘʨʜʳ50 ש ʙʠʟʥʝʩ-ʧʨʦʮʝʩʽʥʝ ʪʘʣʜʘʫ ʞᴅʥʝ ץʘʡʪʘ ײץʨʫ 

ʞװʨʛʽʟʽʣʜʽ. 

2025ï2027 ʞʳʣʜʘʨסʘ ʘʨʥʘʣסʘʥ ʮʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʞʦʩʧʘʨʳ ʙʝʢʽʪʽʣʜʽ. 

ʊʝʤʽʨ ʞʦʣ ʰʘʨʫʘʰʳʣʳסʳʥʜʘסʳ ʮʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ï ʩʘʣʘʥʳש ʙʦʣʘʰʘסʳʥ 

ʘʡץʳʥʜʘʡʪʳʥ ʤʘשʳʟʜʳ ʙʘסʳʪ. ɾʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫ ʘʨץʳʣʳ ʪʝʤʽʨ ʞʦʣ ʞװʡʝʩʽ ʪʠʽʤʜʽ, 

 ʤʳʩʪʘʨʜʳ ʦʜʘʥ ᴅʨʽײʳ ʞסʳʪʪʘסʣ ʙʘײʪʘʥ ʙץʩʝʜʽ. ʉʦʥʜʳװʘʙʽʣʝʪʪʽ ʙʦʣʘ ʪץ ʘʫʽʧʩʽʟ ʞᴅʥʝ ʙᴅʩʝʢʝʛʝץ

ʜʘʤʳʪʫ ץʘʞʝʪ. 

çפʘʟʽʨʛʽ ʪʘשʜʘ Smart Cargo ʙʽʨʳסשʘʡ ʧʣʘʪʬʦʨʤʘʩʳ ʽʩʢʝ ץʦʩʳʣʜʳ, ʘʚʪʦʤʘʪʪʳ ʪʝʢʩʝʨʫ, 

ʦʥʣʘʡʥ-ʙʘץʳʣʘʫ, ʞᴅʥʝ ײץʞʘʪʪʘʨʜʳ ʪʦʣʳץ ʵʣʝʢʪʨʦʥʜʳ ʬʦʨʤʘʪץʘ ʢᴇʰʽʨʫ ʞײʤʳʩʪʘʨʳ 

ʞװʨʛʽʟʽʣʫʜʝ. ɹײʣ ᴇʟʛʝʨʽʩʪʝʨ ʞװʢ ʪʘʩʳʤʘʣʳʥʘ ץʘʪʳʩʪʳ ʨᴅʩʽʤʜʝʨʜʽ 80ï85%-סʘ ʜʝʡʽʥ ʞʝשʽʣʜʝʪʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. פʘʟʽʨʛʽ ʪʘשʜʘ ʢᴇʣʽʢ-ʪʨʘʥʟʠʪ ʩʘʣʘʩʳʥʜʘ ʙʘʨʣʳ38 ץ ʤʝʤʣʝʢʝʪʪʽʢ ץʳʟʤʝʪ 

ʦʥʣʘʡʥ ʬʦʨʤʘʪʪʘ ʢᴇʨʩʝʪʽʣʝʜʽ. 2024 ʞʳʣʳ ץʳʟʤʝʪʪʝʨʜʽ94% ש-ʳ ʵʣʝʢʪʨʦʥʜʳ ʪװʨʜʝ ײʩʳʥʳʣʜʳ. 

ɹײʣ ʮʠʬʨʣʳץ ʩʝʨʚʠʩʪʝʨʜʽש ʘʟʘʤʘʪʪʘʨ ʤʝʥ ʙʠʟʥʝʩ װʰʽʥ ץʦʣʘʡʣʳ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽè, ð ʜʝʧ ʘʪʘʧ 

ᴇʪʪʽ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʞᴅʥʝ ʮʠʬʨʣʳץ ʜʘʤʫ ʚʠʮʝ-ʤʠʥʠʩʪʨʽ ʈʦʩʪʠʩʣʘʚ ʂʦʥʷʰʢʠʥ. 

ʆʥʳש ʩᴇʟʽʥʰʝ, ʢᴇʣʽʢ ʩʘʣʘʩʳʥʳש ʮʠʬʨʣʘʥʫʳʥʘ ʩʪʘʨʪʘʧʪʘʨ ʜʘ ʙʝʣʩʝʥʜʽ ץʘʪʳʩʳʧ ʦʪʳʨ. 

Astana Hub ʵʢʦʞװʡʝʩʽʥʜʝ ʢᴇʣʽʢ-ʪʨʘʥʟʠʪ ʩʘʣʘʩʳʥʜʘ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ 30 ʞʦʙʘ ʙʘʨ. ʆʣʘʨ 

ʣʦʛʠʩʪʠʢʘʥʳ ʦשʪʘʡʣʘʥʜʳʨʫ, ʞװʢ ʵʢʩʧʝʜʠʮʠʷʩʳ, ʚʘʛʦʥ ʧʘʨʢʽʥ ʙʘʩץʘʨʫ ʞᴅʥʝ ʪʘʩʳʤʘʣʜʳ 

ʙʘץʳʣʘʫ ʙʦʡʳʥʰʘ ʰʝʰʽʤʜʝʨ ײʩʳʥʘʜʳ. ɹײʣ ʞʦʙʘʣʘʨʜʳש ʞʠʳʥʪʳץ ʢʽʨʽʩʽ ʰʘʤʘʤʝʥ 9 ʤʣʨʜ 

ʪʝשʛʝ. ʗסʥʠ ʮʠʬʨʣʳץ ʰʝʰʽʤʜʝʨ ʵʢʦʥʦʤʠʢʘʣʳץ ʥᴅʪʠʞʝ ʙʝʨʽʧ ʦʪʳʨ. 

ʉʦʣʘʨʜʳש ʙʽʨʽ ð Relog.ai ʧʣʘʪʬʦʨʤʘʩʳ. ɹײʣ ʩʦסשʳ ʞʝʪʢʽʟʫ ʣʦʛʠʩʪʠʢʘʩʳʥ ʞʘʩʘʥʜʳ 

ʠʥʪʝʣʣʝʢʪ ʘʨץʳʣʳ ʞʘץʩʘʨʪʘʪʳʥ B2B ʰʝʰʽʤ. 

ʇʣʘʪʬʦʨʤʘ: 

ï ʤʘʨʰʨʫʪʪʘʨʜʳ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʞʦʩʧʘʨʣʘʡʜʳ; 

ï ʢᴇʣʽʢ h ʳסʳʥʜʘʨʳʥ 40 %-סʘ ʜʝʡʽʥ ץʳʩץʘʨʪʘʜʳ; 

ï ʢʝʰʽʛʫʣʝʨʜʽ 6 ʝʩʝʛʝ ʘʟʘʡʪʘʜʳ. 

ɹײʣ ð ʣʦʛʠʩʪʠʢʘʥʳש ʙʘʨʣʳץ ʢʝʟʝשʽʥ ʙʽʨʽʢʪʽʨʝʪʽʥ ʟʘʤʘʥʘʫʠ ʙʘʩץʘʨʫ ʞװʡʝʩʽ. ʊʘסʳ ʙʽʨ 

ʤʘשʳʟʜʳ ʞʦʙʘ ð MultiCode ʧʣʘʪʬʦʨʤʘʩʳ. ɸʪʘʣסʘʥ ʞʦʙʘ ʪʝʤʽʨʞʦʣ ʪʘʩʳʤʘʣʜʘʨʳʥ ʞʦʩʧʘʨʣʘʫ 

ʞᴅʥʝ ʚʘʛʦʥ ʧʘʨʢʽʥ ʙʘʩץʘʨʫ װʰʽʥ ʞʘʩʘʣסʘʥ ʮʠʬʨʣʳץ ʰʝʰʽʤ. 

ʇʣʘʪʬʦʨʤʘ: 

ï ʪʘʩʳʤʘʣʜʳ ʞᴅʥʝ ᴇʪʽʥʽʤʜʝʨʜʽ ʘʚʪʦʤʘʪʪʘʥʜʳʨʘʜʳ; 

ï ʨʝʡʩʪʝʨʜʽ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʘʨץʳʣʳ ʞʦʩʧʘʨʣʘʡʜʳ; 

ï ʚʘʛʦʥʜʘʨʜʳ ʙʽʨ ʞװʡʝʜʝʥ ʙʘʩץʘʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ; 

ï ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ ʥʘץʪʳ ʫʘץʳʪʪʘ ʙʘץʳʣʘʧ, ʪʘʣʜʘʡʜʳ. 

ɹײʣ ʧʣʘʪʬʦʨʤʘ ʞʦʩʧʘʨʣʘʫʜʘʥ ʙʘʩʪʘʧ ʢװʥʜʝʣʽʢʪʽ ʞײʤʳʩץʘ ʜʝʡʽʥʛʽ ʙʘʨʣʳץ ʧʨʦʮʝʩʪʽ 

 ץʘʨʞʳ ʞᴅʥʝ ʂᴇʣʽʢ ʤʠʥʠʩʪʨʣʽʢʪʝʨʽʤʝʥ ʙʽʨʣʝʩʽʧ, ɽʫʨʘʟʠʷʣʳפ ʘʪʘʨץ ʘʤʪʠʜʳ. ʉʦʥʳʤʝʥץ

ʵʢʦʥʦʤʠʢʘʣʳץ ʦʜʘץ ʘʷʩʳʥʜʘ çʊʨʘʥʟʠʪè ʘץʧʘʨʘʪʪʳץ ʞװʡʝʩʽ ʝʥʛʽʟʽʣʫʜʝ. ɹײʣ ʞװʡʝ ʥʘʚʠʛʘʮʠʷʣʳץ 

ʧʣʦʤʙʘʣʘʨ ʘʨץʳʣʳ ʞװʢ ץʦʟסʘʣʳʩʳʥ ʥʘץʪʳ ʫʘץʳʪ ʨʝʞʠʤʽʥʜʝ ʙʘץʳʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

-ʢᴇʣʽʢ שʩʪʘʥʥʳץʘʟʘפ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ï ץʳ ʮʠʬʨʣʳסʦʨʳʪʳʥʜʳ. ʊʝʤʽʨ ʞʦʣ ʩʘʣʘʩʳʥʜʘפ

ʣʦʛʠʩʪʠʢʘʣʳץ ʞװʡʝʩʽʥ ʞʘשʘ ʜʝשʛʝʡʛʝ ʢᴇʪʝʨʝʪʽʥ ʤʘשʳʟʜʳ ʩʪʨʘʪʝʛʠʷʣʳץ ʙʘסʳʪ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ɹײʣ װʜʝʨʽʩ ʪʝʢ ʟʘʤʘʥʘʫʠ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫʤʝʥ ʰʝʢʪʝʣʤʝʡ, ʙװʢʽʣ ʩʘʣʘʥʳש 

ʞײʤʳʩ ʽʩʪʝʫ ץʘסʠʜʘʣʘʨʳʥ ʪװʙʝʛʝʡʣʽ ᴇʟʛʝʨʪʫʜʽ ʢᴇʟʜʝʡʜʽ. ɸʚʪʦʤʘʪʪʘʥʜʳʨʫ, ʜʝʨʝʢʪʝʨʜʽ ʪʠʽʤʜʽ 

ʧʘʡʜʘʣʘʥʫ ʞᴅʥʝ ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ ʞװʡʝʣʝʨʜʽ ʝʥʛʽʟʫ ʘʨץʳʣʳ ʪʝʤʽʨ ʞʦʣ ʢᴇʣʽʛʽʥʽץ שʘʫʽʧʩʽʟʜʽʛʽ 

ʘʨʪʳʧ, ץʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʩʘʧʘʩʳ ʞʘץʩʘʨʘʜʳ ʞᴅʥʝ ʦʧʝʨʘʮʠʷʣʳץ ʪʠʽʤʜʽʣʽʢ ʞʦסʘʨʳʣʘʡʜʳ. 

 

ʇɸʁɼɸʃɸʅʓʃנɸʅ ᴄɼɽɹʀɽʊʊɽʈ ʊɯɿɯʄɯ 

 

 .ʢʽʤʝʪʽת ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ .1

«2023ï2029 ʞʳʣʜʘʨסʘ ʘʨʥʘʣסʘʥ ʮʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʘץʧʘʨʘʪʪʳץ-

ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʩʘʣʘʩʳʥ ʞᴅʥʝ ʢʠʙʝʨץʘʫʽʧʩʽʟʜʽʢʪʽ ʜʘʤʳʪʫ ʪײʞʳʨʳʤʜʘʤʘʩʳʥ 

ʙʝʢʽʪʫ ʪʫʨʘʣʳè ˉ269 ץʘʫʣʳ, 28 ʥʘʫʨʳʟ 2023 ʞʳʣ. 
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 ʪʨʘʥʩʬʦʨʤʘʮʠʷ ץʢʦʤʧʘʥʠʷʩʳ. çʎʠʬʨʣʳ ץʣʪʪʳײ ʩʪʘʥ ʪʝʤʽʨ ʞʦʣʳץʘʟʘפ .2

ʙʘסʜʘʨʣʘʤʘʩʳè ʞᴅʥʝ 2029 ʞʳʣסʘ ʜʝʡʽʥʛʽ ʜʘʤʫ ʩʪʨʘʪʝʛʠʷʩʳ. 

3. ʉʘʤײʨʳפ-ץʘʟʳʥʘ ײʣʪʪʳץ ᴅʣ-ʘʫץʘʪ ץʦʨʳ. ɾʳʣʜʳץ ʝʩʝʧʪʝʨ ʞᴅʥʝ ʮʠʬʨʣʘʥʜʳʨʫ 

ʙʦʡʳʥʰʘ ʨʝʩʤʠ ʤʘʪʝʨʠʘʣʜʘʨ. 

 ʳʥʘ ɾʦʣʜʘʫʣʘʨʳ ʤʝʥ ʮʠʬʨʣʘʥʜʳʨʫ ʪʫʨʘʣʳץʩʪʘʥ ʭʘʣץʘʟʘפ .ʘʝʚץʘʩʳʤ-ɾʦʤʘʨʪ ʊʦפ .4

ʙʘʷʥʜʘʤʘʣʘʨʳ. 

-ʘʪʳʩʪʳ ʨʝʩʤʠ ʠʥʪʝʨʥʝʪץ ʮʠʬʨʣʘʥʜʳʨʫ ʩʘʣʘʩʳʥʘ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ .5

ʨʝʩʫʨʩʪʘʨ: 

ï gov.kz 

ï digital.gov.kz 

6. ʊʝʤʽʨʞʦʣ ʢᴇʣʽʛʽ ʩʘʣʘʩʳʥʜʘסʳ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʪʫʨʘʣʳ סʳʣʳʤʠ ʤʘץʘʣʘʣʘʨ 
ʤʝʥ ʪʘʣʜʘʤʘʣʳץ ʤʘʪʝʨʠʘʣʜʘʨ. 

7. ɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʞᴅʥʝ ʮʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʪʘץʳʨʳʙʳʥʜʘסʳ 

ʦץʫʣʳץʪʘʨ ʤʝʥ ʦץʫ ײץʨʘʣʜʘʨʳ. 

 

ʋɼʂ 621.472:00 

 

ʉʆɻʃɸʉʆɺɸʅʀʗ ʈɸɹʆʊʓ ʊʈɸʅʉʌʆʈʄɸʊʆʈʆɺ ɺʆɿʆɹʅʆɺʃʗɽʄʆʁ 

ʕʅɽʈɻʀʀ ʉ ʇʆʊʈɽɹʀʊɽʃʗʄʀ ʕʅɽʈɻʀʀ 

 

ʍʘʡʨʫʰʝʚʘ ɸ. ɸ. - ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ çʕʥʝʨʛʝʪʠʢʘè 

ʂʘʩʧʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʞʠʥʠʨʠʥʛʘ ʠʤ. ʐ.ɽʩʝʥʦʚʘ, ʛ.ɸʢʪʘʫ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʛʣʘʩʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ 

ʵʥʝʨʛʠʠ ʚ ɸʊʂ ʩ ɺʀʕ ʧʦ ʧʷʪʠ ʚʘʨʠʘʥʪʘʤ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ï ʨʝʢʦʤʝʥʜʘʮʠʷ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦʛʦ ʤʝʪʦʜʘ ʫʧʨʘʚʣʝʥʠʷ ʩ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʝʤ 

ʵʥʝʨʛʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʪʨʝʙʠʪʝʣʠ, ʵʥʝʨʛʦʫʩʪʘʥʦʚʢʠ, ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ 

ʵʥʝʨʛʠʠ. 

 

ɺʚʝʜʝʥʠʝ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ɺʀʕ ʚ ɸʊʂ ʚʝʩʴʤʘ ʚʘʞʥʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʟʘʜʘʯʘ 

ʩʦʛʣʘʩʦʚʘʥʠʷ ʠʭ ʩ ʧʦʪʨʝʙʠʪʝʣʷʤʠ. ʆʪ ʧʨʘʚʠʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʥʝ ʪʦʣʴʢʦ ʦʪʜʝʣʴʥʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʠ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ɺʀʕ, ʥʦ ʠ 

ɸʊʂ ʚ ʮʝʣʦʤ. ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʚʦʟʤʦʞʥʦʩʪʠ 

ʩʦʛʣʘʩʦʚʘʥʠʷ ʨʘʙʦʪʳ ʵʥʝʨʛʦʫʩʪʘʥʦʚʦʢ (ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʠʠ) ʩ 

ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʵʥʝʨʛʠʠ, ʘ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʠ ʩ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʵʥʝʨʛʦʩʠʩʪʝʤʦʡ. ʕʪʦ 

ʩʧʨʘʚʝʜʣʠʚʦ ʢʘʢ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʵʥʝʨʛʦʫʩʪʘʥʦʚʦʢ, ʠʩʧʦʣʴʟʫʶʱʠʭ ɺʀʕ, ʪʘʢ ʠ ʜʣʷ 

ʵʥʝʨʛʦʢʦʤʧʣʝʢʩʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ɺʀʕ (ʩʦʣʥʝʯʥʫʶ, ʚʝʪʨʦʚʫʶ, ʙʠʦʛʘʟ ʠ ʜʨ.). 

ʉʦʛʣʘʩʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ ʚ ɸʊʂ ʩ ɺʀʕ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʦ 

ʧʷʪʠ ʚʘʨʠʘʥʪʘʤ (ʨʠʩʫʥʦʢ 1). 
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ʈʠʩʫʥʦʢ 1. ʉʦʛʣʘʩʦʚʘʥʠʝ ɺʀʕ ʩ ʧʦʪʨʝʙʠʪʝʣʷʤʠ: ʘ) ʧʨʷʤʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɺʀʕ 

ʧʦʪʨʝʙʠʪʝʣʷʤʠ; ʙ) ʫʧʨʘʚʣʝʥʠʝ ʩʠʩʪʝʤʦʡ ʩ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ; ʚ) ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʵʥʝʨʛʠʠ; ʛ) ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʙʦʣʝʝ ʢʨʫʧʥʦʡ ʵʥʝʨʛʦʩʠʩʪʝʤʝ; ʜ) ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩ ʧʨʷʤʦʡ ʩʚʷʟʴʶ ʩ ʥʘʛʨʫʟʢʦʡ; 1 - ɺʀʕ; 2 - ʠʩʪʦʯʥʠʢ ʠʩʪʦʱʘʝʤʦʡ ʵʥʝʨʛʠʠ; 3 - 

ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʵʥʝʨʛʠʠ; 4 - ʧʦʪʨʝʙʠʪʝʣʴ; 5 - ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ; 6 - ʘʢʢʫʤʫʣʷʪʦʨ ʵʥʝʨʛʠʠ 

 

1. ʇʨʠ ʧʨʷʤʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ɺʀʕ ʧʦʪʨʝʙʠʪʝʣʷʤʠ, ʯʝʤ ʤʝʥʴʰʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʮʝʧʠ ʨʘʩʭʦʜʦʚʘʥʠʷ ʵʥʝʨʛʠʠ, ʪʝʤ ʤʝʥʴʰʝ ʨʘʟʤʝʨʳ ʠ ʩʪʦʠʤʦʩʪʴ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʕʥʝʨʛʦʫʩʪʘʥʦʚʢʠ ʜʦʣʞʥʳ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ɺʀʕ. ʉʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦʪʦʢʘʤ ʵʥʝʨʛʠʠ, ʘ ʪʘʢʞʝ ʧʦʪʝʨʠ (ʩʙʨʦʩ ʵʥʝʨʛʠʠ) ʚ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʜʦʣʞʥʳ ʙʳʪʴ ʤʠʥʠʤʘʣʴʥʳ (ʨʠʩ. 1.2ʘ). ʕʪʦ ʫʩʣʦʚʠʝ ʤʦʞʥʦ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʘʢ ʫʩʣʦʚʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʂʇɼ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ɺʀʕ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʙʫʜʫʪ ʩʚʝʜʝʥʳ ʢ ʤʠʥʠʤʫʤʫ ʟʘʪʨʘʪʳ ʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. 

2. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʩ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ ʤʝʞʜʫ 
ʧʦʪʨʝʙʠʪʝʣʝʤ ʠ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ ʥʝʚʳʛʦʜʥʦ, ʪʘʢ ʢʘʢ ʧʨʠʭʦʜʠʪʩʷ ʩʙʨʘʩʳʚʘʪʴ ʚ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʯʘʩʪʴ ʚʳʨʘʙʦʪʘʥʥʦʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ ʵʥʝʨʛʠʠ (ʨʠʩ. 1.2ʙ). 

ʊʘʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʦʧʨʘʚʜʘʥʦ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʢʨʘʡʥʝʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʣʠ ʢʦʛʜʘ 

ʫʜʦʚʣʝʪʚʦʨʝʥʳ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʧʦʪʨʝʙʠʪʝʣʠ ʵʥʝʨʛʠʠ. ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʠʥʮʠʧʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʢʘʭ ʥʘ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ 

ʵʥʝʨʛʠʠ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʧʦʩʪʦʷʥʥʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚ ʦʢʨʫʞʘʶʱʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʧʦʪʦʢʦʚ ʵʪʦʡ ʵʥʝʨʛʠʠ. ɼʣʷ ʥʝʚʦʟʦʙʥʦʚʣʷʝʤʦʛʦ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ, ʠʩʧʦʣʴʟʫʶʱʝʛʦ 

ʠʩʢʦʧʘʝʤʳʝ ʚʠʜʳ ʪʦʧʣʠʚʘ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ ʚʳʛʦʜʥʦ, ʪʘʢ ʢʘʢ ʫʤʝʥʴʰʘʝʪ 

ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ. 

3. ɺʢʣʶʯʝʥʠʝ ʚ ʵʥʝʨʛʦʩʠʩʪʝʤʫ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʵʥʝʨʛʠʠ. ʇʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ 

ʢʦʣʝʙʣʝʪʩʷ ʪʘʢ ʞʝ, ʢʘʢ ʝʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʥʝʨʛʦʫʩʪʘʥʦʚʢʘʤʠ ʥʘ ɺʀʕ. ʉʦʛʣʘʩʦʚʘʪʴ ʧʦʪʨʝʙʣʝʥʠʝ 

ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ɻ ʥʝʨʛʠʠ ʚ ɻ ʥʝʨʛʦʢʦʤʧʣʝʢʩʘʭ, ʥʝ ʟʘʚʳʰʘʷ ʧʨʠ ɻ ʪʦʤ ʤʦʱʥʦʩʪʴ ɻ ʥʝʨʛʦʫʩʪʘʥʦʚʢʠ, 

ʤʦʞʥʦ, ʪʦʣʴʢʦ ʚʢʣʶʯʠʚ ʚ ʵʥʝʨʛʦʩʠʩʪʝʤʫ ʘʢʢʫʤʫʣʷʪʦʨʳ ʵʥʝʨʛʠʠ (ʨʠʩ. 1.2ʚ). ʍʦʨʦʰʠʝ 

ʘʢʢʫʤʫʣʷʪʦʨʳ ʵʥʝʨʛʠʠ ʜʦʩʪʘʪʦʯʥʦ ʜʦʨʦʛʠ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠʭ ʧʨʠʭʦʜʠʪʩʷ ʜʣʷ 

ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʝʡ ʵʥʝʨʛʦʩʠʩʪʝʤʳ. ʇʦʵʪʦʤʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʫʞʝ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʧʦʜʦʙʨʘʪʴ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʝ ʘʢʢʫʤʫʣʷʪʦʨʳ. 

4. ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʙʦʣʝʝ ʢʨʫʧʥʦʡ ʵʥʝʨʛʦʩʠʩʪʝʤʝ. ɽʩʣʠ ʩʦʛʣʘʩʦʚʘʪʴ ʵʥʝʨʛʦʫʩʪʘʥʦʚʢʫ ʥʘ 

ɺʀʕ ʩ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʦʯʝʥʴ ʩʣʦʞʥʦ, ʦʪ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʦʪʢʘʟʳʚʘʶʪʩʷ (ʨʠʩ. 1.2ʛ). ɺ ɻ ʪʦʤ 

ʩʣʫʯʘʝ ʫʩʪʘʥʦʚʢʫ ʧʦʜʢʣʶʯʘʶʪ ʢ ʙʦʣʝʝ ʢʨʫʧʥʦʡ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʧʦ ʩʦʩʪʘʚʫ ʠʩʪʦʯʥʠʢʦʚ 

ʵʥʝʨʛʠʠ ʩʠʩʪʝʤʝ. ɽʩʣʠ ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʠʤʝʶʪ ʘʢʢʫʤʫʣʷʪʦʨʳ ʵʥʝʨʛʠʠ, ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
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ʧʦʚʳʰʘʝʪʩʷ ʠ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʫʚʝʣʠʯʠʪʴ ʚ ʥʠʭ ʜʦʣʶ ʫʩʪʘʥʦʚʦʢ ʥʘ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ 

ʵʥʝʨʛʠʠ. 

5. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩ ʧʨʷʤʦʡ ʩʚʷʟʴʶ ʩ ʥʘʛʨʫʟʢʦʡ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘʷ 

ʩʠʩʪʝʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɺʀʕ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1.2ʜ. ʇʨʠ ʪʘʢʦʡ ʩʭʝʤʝ ʢ ʠʩʪʦʯʥʠʢʫ ʵʥʝʨʛʠʠ, ʚ 

ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʧʦʜʢʣʶʯʘʝʪʩʷ ʪʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʩʫʤʤʘʨʥʘʷ ʥʘʛʨʫʟʢʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʝʢʫʱʝʡ ʤʦʱʥʦʩʪʠ ʠʩʪʦʯʥʠʢʘ. ʇʨʠ ʵʪʦʤ ʦʪʜʝʣʴʥʳʝ 

ʧʦʪʨʝʙʠʪʝʣʠ ʤʦʛʫʪ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʠʤʝʪʴ ʘʢʢʫʤʫʣʷʪʦʨʳ ʵʥʝʨʛʠʠ ʠʣʠ ʧʦʜʩʪʨʘʠʚʘʪʴʩʷ ʧʦʜ 

ʠʟʤʝʥʷʶʱʠʝʩʷ ʧʘʨʘʤʝʪʨʳ ʠʩʪʦʯʥʠʢʘ. ɺ ʵʪʠʭ ʩʭʝʤʘʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩ 

ʧʨʷʤʦʡ ʩʚʷʟʴʶ. 

ɼʣʷ ʩʦʛʣʘʩʦʚʘʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʩ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ. ʀʟ ʠʟʣʦʞʝʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʥʘʧʨʠʤʝʨ, ʯʪʦ ʚ ɸʊʂ ʩ ɺʀʕ 

ʚʦʟʤʦʞʥʳ 3 ʤʝʪʦʜʘ ʫʧʨʘʚʣʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʩʙʨʦʩʝ ʠʟʣʠʰʢʦʚ ʵʥʝʨʛʠʠ, ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʠ 

ʵʥʝʨʛʠʠ ʠ ʠʟʤʝʥʝʥʠʠ ʥʘʛʨʫʟʢʠ. ʕʪʠ ʤʝʪʦʜʳ ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢʦ ʚʩʝʤʫ ɸʊʂ ʠʣʠ ʢ ʦʪʜʝʣʴʥʳʤ ʝʛʦ ʯʘʩʪʷʤ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʦʩʦʙʝʥʥʦ ʚ ɸʊʂ ʩ ɺʀʕ, ʥʘʠʙʦʣʝʝ 

ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʤʝʪʦʜ ʫʧʨʘʚʣʝʥʠʷ ʩ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʝʤ ʵʥʝʨʛʠʠ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʢʢʫʤʫʣʠʨʫʶʱʠʭ ʩʠʩʪʝʤ. ɺ 

ɸʊʂ ʩ ɺʀʕ ʥʘʨʷʜʫ ʩ ʪʝʧʣʦʚʳʤʠ ʘʢʢʫʤʫʣʷʪʦʨʘʤʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ (ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ 

ʷʚʣʷʶʪʩʷ ʘʢʢʫʤʫʣʷʪʦʨʳ ʩ ʪʝʧʣʦʘʢʢʫʤʫʣʠʨʫʶʱʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ) ʧʨʠ 

ʥʘʣʠʯʠʠ ʙʠʦʛʘʟʦʚʳʭ ʫʩʪʘʥʦʚʦʢ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʤʦʢʨʳʝ ʛʘʟʛʦʣʴʜʝʨʳ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ 

ʢʦʣʦʢʦʣʴʥʦʛʦ ʪʠʧʘ ʥʝʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ. 

 

ʉʇʀʉʆʂ ʀʉʇʆʃʔɿʆɺɸʅʅʓʍ ʀʉʊʆʏʅʀʂʆɺ 
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ʈɸʉʏɽʊ ʇɸʉʉʀɺʅʓʍ ʉʀʉʊɽʄ ʉʆʃʅɽʏʅʆɻʆ ʆʊʆʇʃɽʅʀʗ 

 

ʍʘʡʨʫʰʝʚʘ ɸ. ɸ. - ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ çʕʥʝʨʛʝʪʠʢʘè 

ʂʘʩʧʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʞʠʥʠʨʠʥʛʘ ʠʤ. ʐ.ɽʩʝʥʦʚʘ, ʛ.ɸʢʪʘʫ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʧʘʩʩʠʚʥʳʭ ʩʠʩʪʝʤ ʩʦʣʥʝʯʥʦʛʦ 

ʦʪʦʧʣʝʥʠʷ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʩʦʟʜʘʥʠʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʤʝʪʦʜʘʨʘʩʯʝʪʘ, ʢʦʪʦʨʳʡ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʦʚ ʇʉʉʆ ʥʘ ʇʕɺʄ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʩʩʠʚʥʳʝ ʩʠʩʪʝʤʳ, ʩʦʣʥʝʯʥʦʝ ʦʪʦʧʣʝʥʠʝ, ʩʦʣʥʝʯʥʘʷʵʥʝʨʛʠʷ. 

 

ɺʚʝʜʝʥʠʝ. ʈʘʩʯʝʪ ʧʘʩʩʠʚʥʳʭ ʩʠʩʪʝʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʝʩʴʤʘ ʩʣʦʞʥʫʶ 

ʟʘʜʘʯʫ, ʧʦʩʢʦʣʴʢʫ ʦʙʲʝʢʪʦʤ ʨʘʩʯʝʪʘ ʷʚʣʷʝʪʩʷ ʟʘʜʘʥʠʝ ʚ ʮʝʣʦʤ ʧʨʠ 

ʧʦʩʪʦʷʥʥʦ ʠʟʤʝʥʷʶʱʠʭʩʷ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʷʭ ʚ ʩʫʪʦʯʥʦʤ ʠ ʛʦʜʦʚʦʤ ʮʠʢʣʝ. 

ʇʨʠ ʨʘʩʯʝʪʝ ʧʘʩʩʠʚʥʳʭ ʩʠʩʪʝʤ ʧʨʠʭʦʜʠʪʩʷʨʘʩʩʤʘʪʨʠʚʘʪʴ ʜʚʝ ʟʘʜʘʯʠ, ʦʜʥʘ 

ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʚ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʢʨʘʝʚʳʭ ʫʩʣʦʚʠʡ ʧʦ ʤʥʦʛʦʣʝʪʥʝʡ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʜʘʥʥʦʤ ʧʫʥʢʪʝ, ʘ ʜʨʫʛʘʷ ï ʚ ʦʧʨʝʜʝʣʝʥʠʠ 

ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ ʟʘʜʘʥʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʨʘʩʯʸʪʘ ʦʙʲʝʢʪʦʚ ʩ ʇʉʉʆ ʧʨʝʜʣʘʛʘʶʪʩʷ 
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ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʠ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʩ ʥʝʙʦʣʴʰʦʡ ʜʦʣʝʡ 

ʫʩʣʦʚʥʦʩʪʠ ʨʘʟʜʝʣʠʪʴʥʘ ʪʨʠ ʛʨʫʧʧʳ. 

ʂ ʧʝʨʚʦʡ ʠʟ ʥʠʭ ʦʪʥʦʩʷʪʩʷ ʧʨʦʩʪʝʡʰʠʝ ʩʧʦʩʦʙʳ ʨʘʩʯʝʪʘ, ʦʩʥʦʚʘʥʥʳʝ 

ʥʘ ʧʦʜʩʯʸʪʝ ʧʨʠʭʦʜʘ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʢ ʚʝʨʪʠʢʘʣʴʥʳʤ ʠʣʠ ʥʘʢʣʦʥʥʳʤ 

ʩʪʝʥʢʘʤ, ʠʛʨʘʶʱʠʤ ʨʦʣʴ ʧʨʠʝʤʥʠʢʦʚ ʨʘʜʠʘʮʠʠ, ʠ ʧʦʩʣʝʜʫʶʱʝʤ 

ʫʤʥʦʞʝʥʠʠ ʧʦʛʣʦʱʸʥʥʦʛʦ ʩʪʝʥʢʦʡ ʢʦʣʠʯʝʩʪʚʘ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʥʘ ʦʜʠʥ 

ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʵʤʧʠʨʠʯʝʩʢʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʝʟʥʦ 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʪʝʧʣʦʪʳ. ɼʨʫʛʦʡ ʧʦʜʭʦʜ ʩʦʩʪʦʠʪ ʚ ʨʘʩʯʸʪʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʨʝʞʠʤʘ ʦʩʪʝʢʣʝʥʥʦʡ ʢʦʣʣʝʢʪʦʨʥʦ-ʘʢʢʫʤʫʣʠʨʫʶʱʝʡ ʩʪʝʥʢʠ ʧʨʠ ʟʘʜʘʥʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʷ ʙʝʟ ʫʯʸʪʘ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʩʚʷʟʠ ʩ ʦʙʲʝʢʪʦʤ 

(ʟʜʘʥʠʝʤ) ʚ ʮʝʣʦʤ. 

ʆʙʘ ʵʪʠ ʩʧʦʩʦʙʳ ʨʘʩʯʝʪʘ ʚʝʩʴʤʘ ʧʨʠʙʣʠʞʝʥʥʳʝ ʠ ʥʝ ʦʪʨʘʞʘʶʪ 

ʩʫʱʝʩʪʚʘ ʧʨʦʮʝʩʩʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʧʣʘ ʚ ʩʠʩʪʝʤʝ ʚ ʮʝʣʦʤ. 

ʊʨʝʪʠʡ ʧʦʜʭʦʜ ʩʦʩʪʦʠʪ ʚ ʧʦʜʨʦʙʥʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʦʧʠʩʘʥʠʠ 

ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʜʘʯʠ ʪʝʧʣʘ ʚ ʢʦʣʣʝʢʪʦʨʥʦʝ 

ʘʢʢʫʤʫʣʠʨʫʶʱʝʡ ʩʪʝʥʢʝ, ʦʙʲʝʤʝ ʟʜʘʥʠʷ ʠ ʝʛʦ ʩʪʨʦʠʪʝʣʴʥʳʭ ʠ 

ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʷʭ. ʉʠʩʪʝʤʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʚ ɻ ʪʦʤ 

ʩʣʫʯʘʝ ʚʝʩʴʤʘ ʩʣʦʞʥʘʷ, ʭʦʪʷ ʝʝ ʨʝʰʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʦʡ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʦʟʤʦʞʥʦ. ʇʦ ʪʘʢʠʤ ʤʦʜʝʣʷʤ 

ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʢʘʢ ʪʝʢʫʱʠʝ, ʪʘʢ ʠ ʠʥʪʝʛʨʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, 

ʦʜʥʘʢʦ ʩʣʦʞʥʦʩʪʴ ʜʘʥʥʳʭ ʤʦʜʝʣʝʡ ʜʝʣʘʝʪ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʨʦʝʢʪʥʦʡ 

ʧʨʘʢʪʠʢʝ ʚʨʷʜ ʣʠ ʦʩʫʱʝʩʪʚʠʤʳʤ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʝ ʪʝʢʫʱʠʝ 

ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠ ʣʶʙʦʤ ʩʧʦʩʦʙʝ ʟʘʜʘʥʠʷ ʚʨʝʤʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ, ʘ ʠʥʪʝʛʨʘʣʴʥʳʝ (ʟʘ ʤʝʩʷʮ ʠʣʠ ʦʪʦʧʠʪʝʣʴʥʳʝ ʧʝʨʠʦʜ), ʪ.ʝ. 

ʪʝ, ʢʦʪʦʨʳʝ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʦʧʨʝʜʝʣʷʶʪ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʩʠʩʪʝʤʳ. ɺ ʢʘʯʝʩʪʚʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ 

ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʤʝʱʝʥʠʷ ʥʘʛʨʫʟʢʠ, ʪ.ʝ. ʦʪʥʦʰʝʥʠʝ ʧʦʣʝʟʥʦʛʦ ʪʝʧʣʘ, 

ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʇʉʉʆ ʟʘ ʥʝʢʦʪʦʨʳʡ ʧʝʨʠʦʜ (ʤʝʩʷʮ, ʦʪʦʧʠʪʝʣʴʥʳʡ ʩʝʟʦʥ), ʢ 

ʪʝʧʣʦʚʦʡ ʥʘʛʨʫʟʢʝ ʟʜʘʥʠʷ ʟʘ ɻ ʪʦʪ ʧʝʨʠʦʜ. ʀʤʝʥʥʦ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʦʧʨʝʜʝʣʷʝʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʪʦʡ ʠʣʠ ʠʥʦʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʇʉʉʆ, ʘ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ (ʠʣʠ 

ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ) ʝʝ ʨʝʘʣʠʟʘʮʠʠ. 

ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʪʝʢʫʱʠʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʫʱʝʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʨʝʩʘ ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪ, ʪʝʤ ʙʦʣʝʝ, ʯʪʦ ʜʫʙʣʠʨʫʶʱʘʷ ʦʪʦʧʠʪʝʣʴʥʘʷ 

ʩʠʩʪʝʤʘ, ʠʩʧʦʣʴʟʫʶʱʘʷ ʢʘʢʦʡ ï ʣʠʙʦ ʠʟ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ɻ ʥʝʨʛʠʠ, 

ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ, ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʘ ʥʘ ʧʦʢʨʳʪʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʦʪʦʧʠʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʠ. 

ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʨʘʩʯʝʪʝ ʇʉʉʆ ʧʦʣʫʯʠʣʠ SLR ʠ 

U-U-ʤʝʪʦʜʳ. SLR ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʧʦʛʣʦʱʝʥʥʫʶ ʟʘ ʤʝʩʷʮ 

ʵʥʝʨʛʠʶ ʧʦ ʜʘʥʥʳʤ ʦ ʩʫʪʦʯʥʦʤ ʧʦʩʪʫʧʣʝʥʠʠ ʩʫʤʤʘʨʥʦʡ ʩʦʣʥʝʯʥʦʡ 

ʨʘʜʠʘʮʠʠ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. 

U-U ʤʝʪʦʜ- çʄʝʪʦʜ ʥʝʜʦʠʩʧʦʣʴʟʦʚʘʥʠʷè, ʢʦʪʦʨʳʡ ʚ ʣʠʪʝʨʘʪʫʨʝ 

ʠʟʚʝʩʪʝʥ ʪʘʢʞʝ, ʢʘʢ ʌ-ʤʝʪʦʜ, ʧʨʝʜʧʦʣʘʛʘʝʪ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ 
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ʨʘʜʠʘʮʠʠ: ʨʘʟʜʝʣʝʥʠʝ ʩʫʤʤʘʨʥʦʡ ʨʘʜʠʘʮʠʠ ʥʘ ʧʨʷʤʫʶ ʠ ʨʘʩʩʝʷʥʥʫʶ, 

ʧʝʨʝʩʯʝʪ ʜʘʥʥʳʭ ʥʘ ʚʝʨʪʠʢʘʣʴʥʫʶ ʠ ʨʘʩʩʝʷʥʥʫʶ, ʧʝʨʝʩʯʝʪ ʜʘʥʥʳʭ ʥʘ 

ʚʝʨʪʠʢʘʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʧʨʠ ʵʪʦʤ ʦʙʝ ʟʘʪʝʤ ʜʦʙʘʚʣʷʝʪʩʷ ʦʪʨʘʞʝʥʥʘʷ 

ʨʘʜʠʘʮʠʷ ʠ, ʥʘʢʦʥʝʮ, ʧʨʠʤʝʥʷʝʪʩʷ ʦʩʨʝʜʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʦʧʫʩʢʘʥʠʷ 

ʠ ʧʦʛʣʦʱʝʥʠʷ. 

ʅʘʰʝʜʰʠʡ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ çʄʝʪʦʜ 

ʙʘʣʘʥʩʦʚʵʥʝʨʛʠʠè (ɹʕ-ʤʝʪʦʜ) ʦʩʥʦʚʘʥ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʪʝʧʣʦʪʳ ʩʦʣʥʝʯʥʦʡ 

ʨʘʜʠʘʮʠʠ, ʧʦʩʪʫʧʘʶʱʝʡ ʚ ʧʦʤʝʱʝʥʠʝ ʯʝʨʝʟ ʦʩʪʝʢʣʝʥʠʝ ʠ ʧʦʛʣʦʱʝʥʥʦʡ 

ʝʜʠʥʠʮʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʝʥʳ-ʪʝʧʣʦʧʨʠʝʤʥʠʢʘ (ʩʪʝʥʳ ʊʨʦʤʙʘ- ʄʠʰʝʣʷ) ʚ 

ʪʝʯʝʥʠʝ ʢʘʞʜʦʛʦ ʨʘʩʯʝʪʥʦʛʦ ʤʝʩʷʮʘ. ɹʕ ï ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʨʷʜ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʇʉʉʆ: ʦʨʠʝʥʪʘʮʠʶ 

ʪʝʧʣʦʚʦʩʧʨʠʥʠʤʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ (ʚʳʥʦʩ ʩʦʣʥʮʝʟʘʱʠʪʥʦʛʦ ʢʦʟʳʨʴʢʘ, ʢʦʥʩʪʨʫʢʮʠʶ 

ʧʝʨʝʧʣʝʪʦʚ ʦʩʪʝʢʣʝʥʠʷ, ʨʘʟʤʝʨʳ ʦʪʚʝʨʩʪʠʡ ʠ. ʪ. ʧ.) ʙʦʣʝʝ ʪʦʯʝʥ ʠ 

ʫʥʠʚʝʨʩʘʣʝʥ, ʯʝʤ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚʳʰʝ SLR ʠ U-U ʤʝʪʦʜʳ. ʆʜʥʘʢʦ ʧʨʠ ʝʛʦ 

ʨʝʘʣʠʟʘʮʠʠ ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʷʪʴ ʤʥʦʞʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʩ ʧʦʤʦʱʴʶ ʪʘʙʣʠʮ ʠ ʥʦʤʦʛʨʘʤʤ, ʯʪʦ ʢʨʘʡʥʝ ʟʘʪʨʫʜʥʷʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʇʕɺʄ ʜʣʷ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʠ ʧʦʠʩʢʘ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʇʉʉʆ. 

ʅʘʠʙʦʣʝʝ ʪʦʯʥʳʤ ʠ ʣʝʛʢʦ ʨʝʘʣʠʟʫʝʤʳʤ ʜʣʷ ʨʘʩʯʝʪʘ ʥʘ ʇʕɺʄ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ çʄʝʪʦʜ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʵʥʝʨʛʠʠè (ɼʕ ï ʤʝʪʦʜ). ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʤʝʪʦʜʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʩʨʝʜʥʝʤʝʩʷʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʪʝʧʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʟʜʘʥʠʷ 

ʠ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʟʥʘʯʝʥʠʡ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ʇʦʪʨʝʙʥʦʩʪʴ ʚ 

ʪʘʢʦʤ ʪʝʧʣʝ ʚʳʷʚʣʷʝʪʩʷ ʧʦ ʜʚʫʤ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʧʨʝʜʝʣʘʤ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʥʫʣʝʚʦʡ ʠʣʠ ʙʝʩʢʦʥʝʯʥʦ ʙʦʣʴʰʦʡ ʪʝʧʣʦʸʤʢʦʩʪʠ ʟʜʘʥʠʷ. 

ʇʨʠ ʥʫʣʝʚʦʡ ʪʝʧʣʦʸʤʢʦʩʪʠ ʚʝʩʴ ʧʨʠʪʦʢ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ (ʠʩʢʣʶʯʘʷ 

ʧʦʪʝʨʠ), ʧʨʝʚʳʰʘʶʱʠʡ ʪʝʧʣʦʚʫʶ ʥʘʛʨʫʟʢʫ, ʢʦʪʦʨʳʡ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ, ʜʦʣʞʝʥ ʩʧʨʘʰʠʚʘʪʴʩʷ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʠ ʙʝʩʢʦʥʝʯʥʦʡ ʪʝʧʣʦʸʤʢʦʩʪʠ ʚʩʸ ʪʝʧʣʦ (ʠʩʢʣʶʯʘʷ 

ʧʦʪʝʨʠ) ʤʦʞʝʪ ʙʳʪʴ ʘʢʢʫʤʫʣʠʨʦʚʘʥʦ ʟʜʘʥʠʝʤ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʪʨʝʙʥʦʩʪʠ. ɼʝʡʩʪʚʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʵʥʝʨʛʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʫʯʸʪʦʤ ʵʪʠʭ ʜʚʫʭ ʧʨʝʜʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʩ ʧʦʤʦʱʴʶ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʩʯʸʪʦʚ ʧʦ ʵʤʧʠʨʠʯʝʩʢʠʤ ʩʦʦʪʥʦʰʝʥʠʷʤ. 
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ʍʘʡʨʫʰʝʚʘ ɸ. ɸ. - ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ çʕʥʝʨʛʝʪʠʢʘè 

ʂʘʩʧʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʞʠʥʠʨʠʥʛʘ ʠʤ. ʐ.ɽʩʝʥʦʚʘ, ʛ.ɸʢʪʘʫ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʨʘʚʥʝʥʠʝ ɻ ʥʝʨʛʝʪʠʯʝʩʢʦʡ, ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ 

ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ɺʀʕ ʠ ʊʕʈ ʚ ʪʝʧʣʦʚʫʶ ʠ ʵʣʝʢʪʨʠʯʝʩʢʫʶ 
ʵʥʝʨʛʠʶ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ï ʨʝʢʦʤʝʥʜʘʮʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠ, ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʵʬʬʝʢʪʠʚʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻ ʥʝʨʛʦʫʩʪʘʥʦʚʢʠ, ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ɻ ʥʝʨʛʠʠ, ʪʝʧʣʦʚʘʷ 

ʵʥʝʨʛʠʷ, ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ 

 

ɺʚʝʜʝʥʠʝ. ʉʨʘʚʥʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ, ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ɺʀʕ ʠ ʊʕʈ ʚ ʪʝʧʣʦʚʫʶ ʠ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ (ʢʦʪʦʨʘʷ 

ʜʣʷ ʨʷʜʘ ʘʚʪʦʥʦʤʥʳʭ ʦʙʲʝʢʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʦʪʦʧʣʝʥʠʷ ʠ ʛʦʨʷʯʝʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ) ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ ʥʘ ʦʩʥʦʚʝ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʥʘʠʚʳʩʰʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ, ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʵʥʝʨʛʦʫʩʪʘʥʦʚʦʢ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʊʕʈ ʠ ɺʀʕ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʝʧʣʦʚʦʡ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʵʥʝʨʛʠʠ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣ. 1. 

ʊʘʙʣʠʮʘ 1. ʅʘʠʚʳʩʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʥʝʨʛʦʫʩʪʘʥʦʚʦʢ 

ʊʠʧ ɻ ʥʝʨʛʦʫʩʪʘʥʦʚʢʠ ɖ –Ὡὼ ˗ɣ  ˑ

$/ʢɺʪ 

ὅ˟  ˪

$/ɻɼʞ 

ὅ˪  ˪

$/ɻɼʞ ṔȾ̋ˏ̓ z  ̘  
ʀʩʧʦʣʴʟʫʶʱʠʝ ʊʕʈ 

ʂʦʪʝʣʴʥʘʷ 0,95 0,30 25 4   

ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʪʝʧʣʦʛʝʥʝʨʘʪʦʨ 0,90 0,28 50 3   

ɻʘʟʦʚʳʡ ʚʦʜʦʥʘʛʨʝʚʘʪʝʣʴ 0,85 0,26 50 3   

ɼʠʟʝʣʴʵʣʝʢʪʨʦʩʪʘʥʮʠʷ* 0,45 0,45 300  20 7 

ʀʩʧʦʣʴʟʫʶʱʠʝ ɺʀʕ 

ʌʦʪʦʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʪʘʥʮʠʷ* 0,30 0,30 6000  56 20 

ʉʦʣʥʝʯʥʘʷ ʩʠʩʪʝʤʘ ʦʪʦʧʣʝʥʠʷ 0,50  1240 13   

ʉʦʣʥʝʯʥʘʷ ʩʠʩʪʝʤʘ ʛʦʨʷʯʝʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

0,52  800 6   

ɺʝʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʫʩʪʘʥʦʚʢʘ* 0,40 0,40 1200  11 4 

ɹʠʦʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʫʩʪʘʥʦʚʢʘ   1100 4   

ʇʨʠʤʝʯʘʥʠʝ: *-ʧʦʣʫʯʘʝʤʘʷ ʵʥʝʨʛʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʵʣʝʢʪʨʦ ï ʠ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ 

ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʂʇɼ ɻ ʥʝʨʛʦʫʩʪʘʥʦʚʦʢ, ʠʩʧʦʣʴʟʫʶʱʠʭ ɺʀʕ –ˏ ˕,˪ ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʯʪʠ ʚ 

2 ʨʘʟʘ ʥʠʞʝ, ʯʝʤ –˟ ˪.̋ ʆʜʥʘʢʦ ʵʢʩʝʨʛʝʪʠʯʝʩʢʠʝ ʂʇɼ ʨʷʜʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ɺʀʕ –̆  ̖
(ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʠ ɺʕʋ) ʠʤʝʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʪʝ, ʞʝ ʟʥʘʯʝʥʠʷ, ʯʪʦ ʠ ʜʣʷ 

ʙʦʣʴʰʠʥʩʪʚʘ ʠʩʪʦʯʥʠʢʦʚ ʪʝʧʣʘ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʊʕʈ –̆  ̖ . ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʣʠʪʝʨʘʪʫʨʝ 

ʦʪʩʫʪʩʪʚʫʶʪ ʜʘʥʥʳʝ ʧʦ ʚʝʣʠʯʠʥʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʂʇɼ ɹʕʋ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʝ ʧʦ 

ʵʢʩʝʨʛʝʪʠʯʝʩʢʠʤ ʂʇɼ ʩʦʣʥʝʯʥʳʭ ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ ʠ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʘ ʪʘʢʞʝ ɹɻʋ 

ʠ ɹʕʋ. 

ʋʜʝʣʴʥʳʝ ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʚ ʠʩʪʦʯʥʠʢʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʠʩʧʦʣʴʟʫʶʱʠʝ ɺʀʕ 

˗ˏ ˕ʚ˪ ʜʝʩʷʪʢʠ ʨʘʟ (ʚ ʩʨʝʜʥʝʤ ʚ 20 ʨʘʟ) ʧʨʝʚʳʰʘʶʪ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʠʩʪʦʯʥʠʢʦʚ ʪʝʧʣʦʚʦʡ 

ʵʥʝʨʛʠʠ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʊʕʈ ˗˟ ˪,̋ ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʝʥʴʰʠʤ ʟʥʘʯʝʥʠʝʤ 

ʧʣʦʪʥʦʩʪʠ ʧʦʪʦʢʘ ɻ ʥʝʨʛʠʠ. ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʧʦʣʫʯʘʝʤʦʡ ʪʝʧʣʦʚʦʡ ɻ ʥʝʨʛʠʠ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʪʝʧʣʘ, 

ʠʩʧʦʣʴʟʫʶʱʠʭ ɺʀʕ ˞ ˏ˕ ˪ʚʳʰʝ (ʚ ʩʨʝʜʥʝʤ ʚ 2,3 ʨʘʟʘ), ʯʝʤ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʪʝʧʣʘ, ʠʩʧʦʣʴʟʫʶʱʠʭ 

ʊʕʈ ˞˟ ˪ ̋ . ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʧʦʣʫʯʘʝʤʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, 

ʠʩʧʦʣʴʟʫʶʱʠʭ ʊʕʈ ʠ ɺʀʕ ˞˟ ˪˝ȟˏ˕˪ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ (ʚ ʩʨʝʜʥʝʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ 6,1 ʠ 1,5 

ʨʘʟʘ), ʯʝʤ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʦʣʫʯʘʝʤʦʡ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ˞˟ ˪˝ȟˏ˕˪ . ʇʦʵʪʦʤʫ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 
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˪  ̱

ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɻ ʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʧʦʣʫʯʘʝʤʦʡ ʟʘ ʩʯʝʪ ʊʕʈ 

ʠ ɺʀʕ ʜʣʷ ʥʫʞʜ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʮʝʣʦʤ, ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ 

ʵʥʝʨʛʦʫʩʪʘʥʦʚʦʢ ʥʘ ʦʩʥʦʚʝ ɺʀʕ ʥʝ ʥʠʞʝ, ʘ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʜʘʞʝ ʚʳʰʝ, ʯʝʤ ʫ ʵʥʝʨʛʦʫʩʪʘʥʦʚʦʢ, 

ʠʩʧʦʣʴʟʫʶʱʠʭ ʊʕʈ, ʧʦʵʪʦʤʫ ʩ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɺʀʕ ʚʧʦʣʥʝ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ. ʆʜʥʘʢʦ, ʥʝʦʙʭʦʜʠʤʦ ʜʘʣʴʥʝʡʰʝʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ɺʀʕ, 

ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʂʇɼ, ʘ ʪʘʢʞʝ ʫʣʫʯʰʝʥʠʝ ʠʭ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ - ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʫʜʝʣʴʥʳʭ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ ʠ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʦʣʫʯʘʝʤʦʡ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ. 

ʉʨʘʚʥʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ, ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʷ ʪʝʧʣʦʚʦʡ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ ʥʘ ʦʩʥʦʚʝ 

ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʥʘʠʚʳʩʰʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ɻ ʥʝʨʛʝʪʠʯʝʩʢʦʡ, ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʠ ɻ ʢʦʥʦʤʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʧʣʦʚʳʭ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ 

ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2. ʅʘʠʚʳʩʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʢʢʫʤʫʣʷʪʦʨʦʚ 

ʊʠʧ ʘʢʢʫʤʫʣʷʪʦʨʘ ɖ –Ὡὼ ˗ɣ  ˑ

$/ʢɺʪ 

ὅ˟  ˪

$/ɻɼʞ 

ὅ˪  ˪

$/ɻɼʞ ṔȾ̋ˏ̓ z  ̘  
ʊʝʧʣʦʚʳʝ ʘʢʢʫʤʫʣʷʪʦʨʳ 

ʉ ʞʠʜʢʦʩʪʥʳʤ ʊɸʄ 0,95 0,90 290 2   

ʉ ʪʚʝʨʜʦʡ ʥʘʩʘʜʢʦʡ 0,90 0,86     

ʉ ʣʝʛʢʦʧʣʘʚʢʠʤ ʊɸʄʌʇ 0,95 0,90 120 1   

ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʘʢʢʫʤʫʣʷʪʦʨʳ 

ʂʠʩʣʦʪʥʳʝ* 0,70 0,70 300  3 1 

ʑʝʣʦʯʥʳʝ* 0,80 0,80 525  5 1 

ʇʨʠʤʝʯʘʥʠʝ: *-ʧʦʣʫʯʘʝʤʘʷ ʵʥʝʨʛʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʵʣʝʢʪʨʦ ï ʠ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ 

ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʂʇɼ ʪʝʧʣʦʚʳʭ ʘʢʢʫʤʫʣʷʪʦʨʦʚ –˟  ̱,ʠʩʧʦʣʴʟʫʶʱʠʭ ɺʀʕ ʥʘ 13- 36 % 

ʚʳʰʝ, ʯʝʤ ɻ ʣʝʢʪʨʠʯʝʩʢʠʭ ʘʢʢʫʤʫʣʷʪʦʨʦʚ –˪  ̱ʈʘʟʥʠʮʘ ʤʝʞʜʫ ɻ ʢʩʝʨʛʝʪʠʯʝʩʢʠʤʠ ʂʇɼ ʪʝʧʣʦʚʳʭ 
ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʥʝ ʩʪʦʣʴ ʟʥʘʯʠʪʝʣʴʥʘ ʠ ʩʦʩʪʘʚʣʷʝʪ 8-29 %, ʧʨʠ ʧʨʘʢʪʠʯʝʩʢʠ 

ʦʜʠʥʘʢʦʚʳʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʠ ʵʢʩʝʨʛʝʪʠʯʝʩʢʦʤ ʂʇɼ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʘʢʢʫʤʫʣʷʪʦʨʦʚ –˪  ̱ ʠ 

– Ὡὼ. ʋʜʝʣʴʥʳʝ ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ˗ɣ  ˑʚ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʘʢʢʫʤʫʣʷʪʦʨʳ ʚ ʩʨʝʜʥʝʤ ʚ 2 ʨʘʟ 

ʧʨʝʚʳʰʘʶʪ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʪʝʧʣʦʚʳʭ ʘʢʢʫʤʫʣʷʪʦʨʦʚ, ʘ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʘʢʢʫʤʫʣʠʨʫʝʤʦʡ 
ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ὅ˪ ˪ ʚ ʩʨʝʜʥʝʤ ʚ 2,7 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʘʢʢʫʤʫʣʠʨʫʝʤʦʡ 

ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ὅ˟ .˪ ʇʦʵʪʦʤʫ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʝ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʧʦʣʫʯʘʝʤʦʡ ʟʘ ʩʯʝʪ ʊʕʈ ʠ ɺʀʕ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʝ ʜʣʷ ʥʫʞʜ 
ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠ, ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʤ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʧʣʦʚʳʭ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʩ ʣʝʛʢʦʧʣʘʚʢʠʤʠ 

ʪʝʧʣʦʘʢʢʫʤʫʣʠʨʫʶʱʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ (ʥʘʧʨʠʤʝʨ, ʪʝʭʥʠʯʝʩʢʠʤʠ 

ʧʘʨʘʬʠʥʘʤʠ). 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʝ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʡ, ʧʦʣʫʯʘʝʤʦʡ ʟʘ ʩʯʝʪ ʊʕʈ ʠ ɺʀʕ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʝ ʜʣʷ ʥʫʞʜ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠ, ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʤ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʧʣʦʚʳʭ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʩ ʪʝʧʣʦʘʢʢʫʤʫʣʠʨʫʶʱʠʤʠ 

ʤʘʪʝʨʠʘʣʘʤʠ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ. 

 

ʉʇʀʉʆʂ ʀʉʇʆʃʔɿʆɺɸʅʅʓʍ ʀʉʊʆʏʅʀʂʆɺ 

 

1. ʇʦʜ ʨʝʜ. ʕ.ɺ.ʉʘʨʥʘʮʢʦʛʦ, ʉ.ɸ.ʏʠʩʪʦʚʠʯʘ. çʉʠʩʪʝʤʳ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦ- ʠ 

ʭʣʘʜʦʩʥʘʙʞʝʥʠʷè. ʀʟʜ. ʉʪʨʦʡʠʟʜʘʪ, ʄʦʩʢʚʘ, 2013 ʛ. 
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2. ʍʘʨʯʝʥʢʦ ʅ.ɺ. çʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʩʦʣʥʝʯʥʳʝ ʫʩʪʘʥʦʚʢʠè. ʀʟʜ. ʕʥʝʨʛʦʘʪʦʤʠʟʜʘʪ, 

ʄʦʩʢʚʘ, 2013 ʛ. 

 

 

ʋɼʂ: 656.02(574) 

 

ʃʆɻʀʉʊʀʏɽʉʂʀɽ ʍɸɹʓ ʈɽʉʇʋɹʃʀʂʀ ʂɸɿɸʍʉʊɸʅ: ʉʆɺʈɽʄɽʅʅʆɽ 

ʉʆʉʊʆʗʅʀɽ ʀ ʇɽʈʉʇɽʂʊʀɺʓ ʈɸɿɺʀʊʀʗ 

 

ʊʶʥʠʥʘ ɸ.ɺ. -ʩʪʫʜʝʥʪʢʘ 3 ʢʫʨʩʘ ʆʇ 6ɺ11302-ʊʨʘʥʩʧʦʨʪʥʳʡ ʙʠʟʥʝʩ ʠ ʣʦʛʠʩʪʠʢʘ, 

ʢʘʬʝʜʨʘ çʄʘʰʠʥʦʩʪʨʦʝʥʠʝ ʠ ʣʦʛʠʩʪʠʢʘè 

ʏʘʞʘʙʘʝʚʘ ʄ. ʄ. - ʢ.ʪ.ʥ., ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ, ʢʘʬʝʜʨʘ çʄʘʰʠʥʦʩʪʨʦʝʥʠʝ ʠ 

ʣʦʛʠʩʪʠʢʘ» 

ʂʘʩʧʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʞʠʥʠʨʠʥʛʘ ʠʤ. ʐ. ɽʩʝʥʦʚʘ, ʛ. ɸʢʪʘʫ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʭʘʙʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʢʣʶʯʝʚʳʝ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʮʝʥʪʨʳ ʩʪʨʘʥʳ, ʠʭ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ 

ʠʥʪʝʛʨʘʮʠʠ ʂʘʟʘʭʩʪʘʥʘ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʦʨʠʜʦʨʳ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʷʝʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʟʚʠʪʠʷ ʭʘʙʦʚ ʚ ʫʩʣʦʚʠʷʭ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʛʣʦʙʘʣʴʥʳʭ ʮʝʧʦʯʝʢ ʧʦʩʪʘʚʦʢ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʦʛʠʩʪʠʢʘ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʭʘʙʳ, ʪʨʘʥʟʠʪ, ʂʘʟʘʭʩʪʘʥ, ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʢʦʨʠʜʦʨʳ, ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʝ ʧʝʨʝʚʦʟʢʠ. 

ɺʚʝʜʝʥʠʝ. ʉʦʚʨʝʤʝʥʥʳʝ ʫʩʣʦʚʠʷ ʛʣʦʙʘʣʠʟʘʮʠʠ ʠ ʨʦʩʪʘ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ 

ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʚʠʪʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 

ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ, ʦʙʣʘʜʘʷ ʚʳʛʦʜʥʳʤ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʧʦʣʦʞʝʥʠʝʤ ʤʝʞʜʫ ɽʚʨʦʧʦʡ ʠ 

ɸʟʠʝʡ, ʩʪʘʥʦʚʠʪʩʷ ʢʣʶʯʝʚʳʤ ʪʨʘʥʟʠʪʥʳʤ ʟʚʝʥʦʤ ɽʚʨʘʟʠʡʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ɺ XXI ʚʝʢʝ ʪʨʘʥʩʧʦʨʪʥʘʷ ʣʦʛʠʩʪʠʢʘ ʩʪʘʣʘ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʜʨʘʡʚʝʨʦʚ ʛʣʦʙʘʣʴʥʦʡ 

ʵʢʦʥʦʤʠʢʠ. ɼʣʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʟʘʥʠʤʘʶʱʝʡ ʫʥʠʢʘʣʴʥʦʝ ʛʝʦʩʪʨʘʪʝʛʠʯʝʩʢʦʝ 

ʧʦʣʦʞʝʥʠʝ ʚ ʮʝʥʪʨʝ ɽʚʨʘʟʠʡʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ, ʨʘʟʚʠʪʠʝ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʷʚʣʷʝʪʩʷ ʥʝ 

ʧʨʦʩʪʦ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ, ʘ ʚʦʧʨʦʩʦʤ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʫʚʝʨʝʥʠʪʝʪʘ [1]. 

ʅʝ ʠʤʝʷ ʚʳʭʦʜʘ ʢ ʄʠʨʦʚʦʤʫ ʦʢʝʘʥʫ, ʂʘʟʘʭʩʪʘʥ ʠʩʪʦʨʠʯʝʩʢʠ ʧʦʟʠʮʠʦʥʠʨʦʚʘʣ ʩʝʙʷ ʢʘʢ 

çʩʫʭʦʧʫʪʥʳʡ ʤʦʩʪè (land bridge) ʤʝʞʜʫ ʢʨʫʧʥʝʡʰʠʤʠ ʤʠʨʦʚʳʤʠ ʨʳʥʢʘʤʠ ð ʂʠʪʘʝʤ ʠ 

ɽʚʨʦʧʝʡʩʢʠʤ ʉʦʶʟʦʤ. ʆʜʥʘʢʦ ʩʦʙʳʪʠʷ ʧʦʩʣʝʜʥʠʭ ʣʝʪ, ʩʚʷʟʘʥʥʳʝ ʩ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʡ 

ʪʫʨʙʫʣʝʥʪʥʦʩʪʴʶ ʠ ʩʘʥʢʮʠʦʥʥʳʤ ʜʘʚʣʝʥʠʝʤ ʥʘ ʪʨʘʜʠʮʠʦʥʥʳʝ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʤʘʨʰʨʫʪʳ, 

ʢʘʨʜʠʥʘʣʴʥʦ ʠʟʤʝʥʠʣʠ ʢʘʨʪʫ ʤʠʨʦʚʳʭ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʧʨʦʩʪʘʷ ʨʦʣʴ 

çʪʨʘʥʟʠʪʝʨʘè ʩʪʘʥʦʚʠʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʡ. 

ɼʦ 2022 ʛʦʜʘ ʦʩʥʦʚʥʦʡ ʦʙʲʝʤ ʩʫʭʦʧʫʪʥʦʛʦ ʪʨʘʥʟʠʪʘ ʠʟ ʂʠʪʘʷ ʚ ɽʚʨʦʧʫ (ʙʦʣʝʝ 90 %) 

ʧʨʦʭʦʜʠʣ ʯʝʨʝʟ çʉʝʚʝʨʥʳʡ ʢʦʨʠʜʦʨè (ʂʠʪʘʡ ð ʂʘʟʘʭʩʪʘʥ ð ʈʦʩʩʠʷ ð ɹʝʣʘʨʫʩʴ ð ɽʉ). ʕʪʦʪ 

ʤʘʨʰʨʫʪ ʙʳʣ ʦʪʣʘʞʝʥ, ʦʙʣʘʜʘʣ ʝʜʠʥʦʡ ʪʘʨʠʬʥʦʡ ʧʦʣʠʪʠʢʦʡ ʠ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ. ʆʜʥʘʢʦ 

ʚʚʝʜʝʥʠʝ ʩʘʥʢʮʠʦʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʩʜʝʣʘʣʦ ʵʪʦʪ ʧʫʪʴ ʨʠʩʢʦʚʘʥʥʳʤ ʜʣʷ ʤʥʦʛʠʭ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʛʨʫʟʦʦʪʧʨʘʚʠʪʝʣʝʡ ʠ ʩʪʨʘʭʦʚʳʭ ʢʦʤʧʘʥʠʡ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʥʠʤʘʥʠʝ ʤʠʨʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʩʤʝʩʪʠʣʦʩʴ ʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʤʘʨʰʨʫʪ 

ð ʊʨʘʥʩʢʘʩʧʠʡʩʢʠʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʤʘʨʰʨʫʪ (ʊʄʊʄ), ʠʟʚʝʩʪʥʳʡ ʪʘʢʞʝ ʢʘʢ 

Middle Corridor (çʉʨʝʜʠʥʥʳʡ ʢʦʨʠʜʦʨè). ʆʥ ʧʨʦʣʝʛʘʝʪ ʯʝʨʝʟ ʂʠʪʘʡ, ʂʘʟʘʭʩʪʘʥ, ʘʢʚʘʪʦʨʠʶ 

ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ, ɸʟʝʨʙʘʡʜʞʘʥ, ɻʨʫʟʠʶ ʠ ʜʘʣʝʝ ʚ ʊʫʨʮʠʶ ʠʣʠ ʩʪʨʘʥʳ ʏʝʨʥʦʤʦʨʩʢʦʛʦ 

ʙʘʩʩʝʡʥʘ [2]. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʂʘʟʘʭʩʪʘʥʘ ʚ ʧʦʣʥʦʮʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʭʘʙ ɽʚʨʘʟʠʠ. ʕʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 
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ʧʝʨʝʭʦʜ ʦʪ ʧʨʦʩʪʦʡ ʧʝʨʝʧʨʦʜʘʞʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʘʨʠʬʘ ʢ ʦʢʘʟʘʥʠʶ ʢʦʤʧʣʝʢʩʥʳʭ 

ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ ʩ ʚʳʩʦʢʦʡ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʴʶ (3PL/4PL ʧʨʦʚʘʡʜʠʥʛ) [3]. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʦʩʦʙʫʶ ʨʦʣʴ ʧʨʠʦʙʨʝʪʘʶʪ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʭʘʙʳ ð ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ 

ʮʝʥʪʨʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʦʙʨʘʙʦʪʢʫ, ʭʨʘʥʝʥʠʝ, ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʛʨʫʟʦʚ. 

ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ, ʦʙʣʘʜʘʷ ʚʳʛʦʜʥʳʤ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʧʦʣʦʞʝʥʠʝʤ, ʬʦʨʤʠʨʫʝʪ 

ʩʝʪʴ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʭʘʙʦʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʪʨʘʥʟʠʪʥʳʭ ʠ ʚʥʫʪʨʝʥʥʠʭ 

ʛʨʫʟʦʧʦʪʦʢʦʚ. 

ʍʘʙʳ ʚʳʧʦʣʥʷʶʪ ʨʦʣʴ çʪʦʯʝʢ ʨʦʩʪʘè, ʩʧʦʩʦʙʩʪʚʫʷ: 

V ʠʥʪʝʛʨʘʮʠʠ ʚ ʛʣʦʙʘʣʴʥʳʝ ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ; 

V ʨʘʟʚʠʪʠʶ ʵʢʩʧʦʨʪʥʦ-ʠʤʧʦʨʪʥʳʭ ʦʧʝʨʘʮʠʡ; 

V ʫʩʢʦʨʝʥʠʶ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ; 

V ʧʦʚʳʰʝʥʠʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ɻ ʢʦʥʦʤʠʢʠ. 

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʮʝʥʪʨʳ ʧʨʠʦʙʨʝʪʘʶʪ ʚ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʢʦʨʠʜʦʨʦʚ 

ɺʦʩʪʦʢïɿʘʧʘʜ ʠ ʉʝʚʝʨïʖʛ. 

 

ʂʣʶʯʝʚʳʝ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʭʘʙʳ ʂʘʟʘʭʩʪʘʥʘ 

1. ɺʦʩʪʦʯʥʳʡ ʭʘʙ: ʉʕɿ çʍʦʨʛʦʩ ð ɺʦʩʪʦʯʥʳʝ ʚʦʨʦʪʘè 

ʆʜʠʥ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʩʫʭʠʭ ʧʦʨʪʦʚ ɽʚʨʘʟʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʛʨʘʥʠʮʝ ʩ ʂʠʪʘʝʤ 

(ʨʠʩʫʥʦʢ 1). 

ɺʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʧʝʨʝʚʘʣʢʠ ʢʦʥʪʝʡʥʝʨʦʚ ʠ ʩʤʝʥʳ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʢʦʣʝʠ; 

ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʠʥʠʮʠʘʪʠʚʳ çʆʜʠʥ ʧʦʷʩ ð ʦʜʠʥ ʧʫʪʴè; ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʚʳʰʘʝʪ 

ʩʦʪʥʠ ʪʳʩʷʯ TEU ʚ ʛʦʜ. 
 

 

ʈʠʩʫʥʦʢ 1. ʍʦʨʛʦʩ 

ʂʣʶʯʝʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

¶ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ; 

¶ ʧʝʨʝʚʘʣʢʘ ʢʦʥʪʝʡʥʝʨʦʚ ʤʝʞʜʫ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʨʘʟʥʦʡ ʢʦʣʝʠ; 

¶ ʠʥʪʝʛʨʘʮʠʷ ʩ ʠʥʠʮʠʘʪʠʚʦʡ ʀʥʠʮʠʘʪʠʚʘ çʇʦʷʩ ʠ ʧʫʪʴè. 

ɿʥʘʯʝʥʠʝ: 

¶ ʫʩʢʦʨʝʥʠʝ ʪʨʘʥʟʠʪʘ ʂʠʪʘʡ ï ɽʚʨʦʧʘ; 

¶ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʨʫʧʥʦʛʦ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʫʟʣʘ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʫʨʦʚʥʷ. 

2 ɿʘʧʘʜʥʳʡ ʭʘʙ: ʄʦʨʩʢʠʝ ʧʦʨʪʳ ɸʢʪʘʫ ʠ ʂʫʨʳʢ 
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ʈʠʩʫʥʦʢ 2. ʄʦʨʩʢʠʝ ʧʦʨʪʳ ɸʢʪʘʫ ʠ ʂʫʨʳʢ 

ʉʦʚʨʝʤʝʥʥʳʡ ʧʘʨʦʤʥʳʡ ʢʦʤʧʣʝʢʩ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʧʝʨʝʚʦʟʢʠ. 

ʆʩʦʙʝʥʥʦʩʪʠ: 

¶ ʧʘʨʦʤʥʳʝ ʧʝʨʝʚʦʟʢʠ ʯʝʨʝʟ ʂʘʩʧʠʡ; 

¶ ʨʘʟʛʨʫʟʢʘ ʧʦʨʪʘ ɸʢʪʘʫ; 

¶ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʪʨʘʥʩʢʘʩʧʠʡʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. 

ʕʪʦ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʝ ʵʣʝʤʝʥʪʳ ʊʄʊʄ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʫʭʦʧʫʪʥʳʭ ʧʝʨʝʭʦʜʦʚ, ʟʜʝʩʴ 

ʧʨʦʠʩʭʦʜʠʪ ʩʤʝʥʘ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ ʩ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʥʘ ʤʦʨʩʢʦʡ. ʇʦʨʪ ʂʫʨʳʢ, ʚʚʝʜʝʥʥʳʡ 

ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ, ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʧʘʨʦʤʥʳʭ ʧʝʨʝʧʨʘʚʘʭ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʚʦʟʠʪʴ ʥʝ ʪʦʣʴʢʦ ʢʦʥʪʝʡʥʝʨʳ, ʥʦ ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʚʘʛʦʥʳ ʮʝʣʠʢʦʤ, ʘ ʪʘʢʞʝ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪ (ʬʫʨʳ) [5]. 

ʇʨʦʙʣʝʤʘʪʠʢʘ: ʂʣʶʯʝʚʳʤ ʚʳʟʦʚʦʤ ʜʣʷ ʟʘʧʘʜʥʳʭ ʭʘʙʦʚ ʷʚʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʜʥʘ 

ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ (ʧʘʜʝʥʠʝ ʫʨʦʚʥʷ ʚʦʜʳ) ʠ ʜʝʬʠʮʠʪ ʩʦʚʨʝʤʝʥʥʦʛʦ ʪʦʨʛʦʚʦʛʦ ʬʣʦʪʘ 

(ʢʦʥʪʝʡʥʝʨʦʚʦʟʦʚ ʠ ʧʘʨʦʤʦʚ) [2]. 

 

3. ɺʥʫʪʨʝʥʥʠʝ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʮʝʥʪʨʳ 

ʍʘʙʳ ʚ ɸʩʪʘʥʝ, ɸʣʤʘʪʳ ʠ ʐʳʤʢʝʥʪʝ ʠʛʨʘʶʪ ʨʦʣʴ ʥʘʮʠʦʥʘʣʴʥʳʭ ʜʠʩʪʨʠʙʴʶʪʦʨʩʢʠʭ 

ʮʝʥʪʨʦʚ. ɿʜʝʩʴ ʪʨʘʥʟʠʪʥʳʝ ʛʨʫʟʳ ʤʦʛʫʪ ʧʨʦʭʦʜʠʪʴ ʧʝʨʝʩʦʨʪʠʨʦʚʢʫ: ʯʘʩʪʴ ʪʦʚʘʨʘ ʦʩʪʘʝʪʩʷ ʜʣʷ 

ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ, ʯʘʩʪʴ ʦʪʧʨʘʚʣʷʝʪʩʷ ʚ ʩʪʨʘʥʳ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ (ʋʟʙʝʢʠʩʪʘʥ, 

ʂʳʨʛʳʟʩʪʘʥ), ʘ ʯʘʩʪʴ ð ʜʚʠʞʝʪʩʷ ʜʘʣʴʰʝ ʚ ɽʚʨʦʧʫ. 

 

ʊʘʙʣʠʮʘ 1. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʣʶʯʝʚʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʟʣʦʚ ʈʂ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʉʕɿ çʍʦʨʛʦʩè ʇʦʨʪ ɸʢʪʘʫ / ʂʫʨʳʢ 
ʊʃʎ 
ʛ. ɸʩʪʘʥʘ/ɸʣʤʘʪʳ 

ɻʝʦʛʨʘʬʠʷ 
ɺʦʩʪʦʢ  (ɻʨʘʥʠʮʘ  ʩ 
ʂʅʈ) 

ɿʘʧʘʜ (ʂʘʩʧʠʡʩʢʦʝ 
ʤʦʨʝ) 

ʎʝʥʪʨ / ʖʛ ʩʪʨʘʥʳ 

ɺʠʜ ʪʨʘʥʩʧʦʨʪʘ ɾ/ɼ + ɸʚʪʦ ɾ/ɼ + ɸʚʪʦ + ʄʦʨʝ ɾ/ɼ + ɸʚʪʦ + ɸʚʠʘ 

 
 

ʂʣʶʯʝʚʘʷ ʬʫʥʢʮʠʷ 
ʉʤʝʥʘ ʢʦʣʝʠ, 

ʪʘʤʦʞʝʥʥʘʷ ʦʯʠʩʪʢʘ 

ʇʝʨʝʚʘʣʢʘ ʥʘ 

ʤʦʨʩʢʦʡ ʪʨʘʥʩʧʦʨʪ 

(ʬʠʜʝʨʳ, ʧʘʨʦʤʳ) 

ɼʠʩʪʨʠʙʫʮʠʷ, 

ʭʨʘʥʝʥʠʝ, 
çʧʦʩʣʝʜʥʷʷ ʤʠʣʷè 

 
 

ʇʦʪʝʥʮʠʘʣ ʨʦʩʪʘ 
ɺʳʩʦʢʠʡ (ʨʦʩʪ 
ʪʦʨʛʦʚʣʠ ʩ ʂʅʈ) 

ɺʳʩʦʢʠʡ (ʨʦʩʪ 
ʊʄʊʄ) 

ʉʨʝʜʥʠʡ 
(ʚʥʫʪʨʝʥʥʠʡ ʨʳʥʦʢ) 

 

4. ʇʨʦʙʣʝʤʳ ʠ ʩʜʝʨʞʠʚʘʶʱʠʝ ʬʘʢʪʦʨʳ ʨʘʟʚʠʪʠʷ 

ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ (ʧʨʦʛʨʘʤʤʘ 

çʅײʨʣʳ ʞʦʣè), ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʩʠʩʪʝʤʥʳʭ ʧʨʦʙʣʝʤ, ʩʥʠʞʘʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʢʘʟʘʭʩʪʘʥʩʢʠʭ ʭʘʙʦʚ [1]: 

4.1 ʀʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ çʫʟʢʠʝ ʛʦʨʣʳʰʢʠè. 

ʄʥʦʛʠʝ ʫʯʘʩʪʢʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʦʩʪʘʶʪʩʷ ʦʜʥʦʧʫʪʥʳʤʠ (ʥʘʧʨʠʤʝʨ, ʫʯʘʩʪʦʢ ɼʦʩʪʳʢ ð 

ʄʦʡʳʥʪʳ ʜʦ ʥʘʯʘʣʘ ʤʦʜʝʨʥʠʟʘʮʠʠ). ʕʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʢʦʥʪʝʡʥʝʨʥʳʭ 

ʧʦʝʟʜʦʚ. ɺ ʧʠʢʦʚʳʝ ʩʝʟʦʥʳ (ʢʦʥʝʮ ʛʦʜʘ) ʥʘʙʣʶʜʘʝʪʩʷ ʩʢʦʧʣʝʥʠʝ ʧʦʝʟʜʦʚ ʥʘ ʛʨʘʥʠʮʘʭ [4]. 
4.2 ɼʝʬʠʮʠʪ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ. 

ʇʘʨʢ ʬʠʪʠʥʛʦʚʳʭ ʧʣʘʪʬʦʨʤ ʠ ʣʦʢʦʤʦʪʠʚʦʚ ʦʙʥʦʚʣʷʝʪʩʷ ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ʨʘʩʪʝʪ 

ʛʨʫʟʦʧʦʪʦʢ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʘʜʝʨʞʢʘʤ ʦʪʧʨʘʚʦʢ ʠ ʫʜʦʨʦʞʘʥʠʶ ʣʦʛʠʩʪʠʢʠ. 

4.3 ɼʠʩʙʘʣʘʥʩ ʛʨʫʟʦʧʦʪʦʢʦʚ. 

ʇʦʝʟʜʘ ʠʟ ʂʠʪʘʷ ʚ ɽʚʨʦʧʫ ʠʜʫʪ ʧʦʣʥʦʩʪʴʶ ʟʘʛʨʫʞʝʥʥʳʤʠ, ʥʦ ʦʙʨʘʪʥʘʷ ʟʘʛʨʫʟʢʘ (ʠʟ 

ɽʚʨʦʧʳ ʚ ʂʠʪʘʡ) ʯʘʩʪʦ ʥʝʜʦʩʪʘʪʦʯʥʘ [7]. ʇʝʨʝʚʦʟʢʘ çʚʦʟʜʫʭʘè ʦʙʨʘʪʥʦ ʚ ʂʠʪʘʡ ʩʥʠʞʘʝʪ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʪʨʘʥʟʠʪʘ. 

4.4 çɾʝʩʪʢʘʷè ʠ çʄʷʛʢʘʷè ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. 

ɽʩʣʠ çʞʝʩʪʢʘʷè ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ (ʨʝʣʴʩʳ, ʢʨʘʥʳ) ʘʢʪʠʚʥʦ ʩʪʨʦʠʪʩʷ, ʪʦ çʤʷʛʢʘʷè 

(ʪʘʤʦʞʝʥʥʳʝ ʧʨʦʮʝʜʫʨʳ, ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ) ʦʪʩʪʘʝʪ. ɹʶʨʦʢʨʘʪʠʯʝʩʢʠʝ ʟʘʜʝʨʞʢʠ ʥʘ ʪʘʤʦʞʥʝ 

ʤʦʛʫʪ ʥʠʚʝʣʠʨʦʚʘʪʴ ʚʳʠʛʨʳʰ ʚ ʩʢʦʨʦʩʪʠ ʜʦʩʪʘʚʢʠ [2]. 
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ʭʘʙʦʚ. 

5. ʉʪʨʘʪʝʛʠʯʝʩʢʠʡ SWOT-ʘʥʘʣʠʟ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ɼʣʷ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʧʝʨʩʧʝʢʪʠʚ ʙʳʣ ʧʨʦʚʝʜʝʥ SWOT-ʘʥʘʣʠʟ ʨʦʣʠ ʪʨʘʥʩʧʦʨʪʥʳʭ 

 

6. ʎʠʬʨʦʚʠʟʘʮʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ 

ɹʫʜʫʱʝʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʭʘʙʦʚ ʂʘʟʘʭʩʪʘʥʘ ʣʝʞʠʪ ʥʝ ʪʦʣʴʢʦ ʚ ʧʣʦʩʢʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʙʝʪʦʥʘ ʠ ʩʪʘʣʠ, ʥʦ ʠ ʚ ʧʣʦʩʢʦʩʪʠ IT-ʪʝʭʥʦʣʦʛʠʡ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʝʥʠʝ: 

- ʊʝʭʥʦʣʦʛʠʠ çʉʤʘʨʪ-ʢʦʥʪʨʘʢʪʦʚè ʠ ʙʣʦʢʯʝʡʥʘ: ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʟʨʘʯʥʦʩʪʠ ʠ 

ʥʝʠʟʤʝʥʥʦʩʪʠ ʜʘʥʥʳʭ ʦ ʛʨʫʟʝ. 

- ʉʠʩʪʝʤʳ çɽʜʠʥʦʛʦ ʦʢʥʘè (Single Window): ʀʥʪʝʛʨʘʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 
ʪʘʤʦʞʥʠ, ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʠ ʧʦʨʪʘ, ʯʪʦʙʳ ʜʦʢʫʤʝʥʪʳ ʧʦʜʘʚʘʣʠʩʴ ʦʜʠʥ ʨʘʟ ʚ ɻ ʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ 

[1]. 

- ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ (IoT): ʀʩʧʦʣʴʟʦʚʘʥʠʝ çʫʤʥʳʭ ʧʣʦʤʙè (Smart seals), ʧʦʟʚʦʣʷʶʱʠʭ 
ʦʪʩʣʝʞʠʚʘʪʴ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʠ ʩʦʩʪʦʷʥʠʝ ʛʨʫʟʘ (ʪʝʤʧʝʨʘʪʫʨʫ, ʚʣʘʞʥʦʩʪʴ, ʫʜʘʨʳ) ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʆʧʪʠʤʠʟʘʮʠʷ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʟʘ ʩʯʝʪ ʮʠʬʨʦʚʠʟʘʮʠʠ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ 

ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʛʨʘʥʠʮ ʩ ʪʝʢʫʱʠʭ ʩʫʪʦʢ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤ 

ʬʘʢʪʦʨʦʤ ʜʣʷ ʪʨʘʥʟʠʪʘ ʩʢʦʨʦʧʦʨʪʷʱʠʭʩʷ ʪʦʚʘʨʦʚ ʠ ʵʣʝʢʪʨʦʥʠʢʠ. 

ʊʘʙʣʠʮʘ 2. SWOT-ʘʥʘʣʠʟ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʭʘʙʦʚ ʈʂ 

 

 ʉʀʃʔʅʓɽ ʉʊʆʈʆʅʓ (STRENGTHS)   ʉʃɸɹʓɽ ʉʊʆʈʆʅʓ (WEAKNESSES)  

1. ɺʳʛʦʜʥʦʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ 

(ʢʨʘʪʯʘʡʰʠʡ ʧʫʪʴ ʂʠʪʘʡ-ɽʉ). 

2. ʅʘʣʠʯʠʝ ʛʦʪʦʚʦʡ ʙʘʟʦʚʦʡ 
ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʂʊɾ, ʧʦʨʪʳ). 

3. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʠ 
ʩʪʘʙʠʣʴʥʦʩʪʴ ʪʨʘʥʟʠʪʥʦʡ ʧʦʣʠʪʠʢʠ. 

1. ʌʠʟʠʯʝʩʢʠʡ ʠʟʥʦʩ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ 

ʧʦʣʦʪʥʘ ʠ ʣʦʢʦʤʦʪʠʚʦʚ. 

2. ɿʘʚʠʩʠʤʦʩʪʴ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

(ʰʪʦʨʤʘ ʥʘ ʂʘʩʧʠʠ). 

3. ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʮʠʬʨʦʚʠʟʘʮʠʠ 
ʧʨʦʮʝʩʩʦʚ ʥʘ ʩʪʳʢʘʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ. 

4. ʏʣʝʥʩʪʚʦ ʚ ɽɸʕʉ (ʫʧʨʦʱʝʥʥʳʡ ʪʨʘʥʟʠʪ 

ʚ ʈʌ ʠ ɹʝʣʘʨʫʩʴ) 

4. ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʣʦʛʠʩʪʠʢʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʤʦʨʩʢʠʤ ʧʫʪʝʤ (Deep Sea) 
 ɺʦʟʤʦʞʥʦʩʪʠ (Opportunities)   ʋʛʨʦʟʳ (Threats)  
 

1. ɻʝʦʧʦʣʠʪʠʯʝʩʢʘʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʚ 

ʨʝʛʠʦʥʝ. 

2. ʉʥʠʞʝʥʠʝ ʪʝʤʧʦʚ ʨʦʩʪʘ ɻ ʢʦʥʦʤʠʢʠ 

ʂʠʪʘʷ. 

3. ʂʦʥʢʫʨʝʥʮʠʷ ʩʦ ʩʪʦʨʦʥʳ 
ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʤʘʨʰʨʫʪʦʚ (ʯʝʨʝʟ ʀʨʘʥ 

ʠʣʠ ʊʫʨʮʠʶ). 

1. ʈʦʩʪ ɻ ʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ (Cross-

border E-commerce) ʠ ʩʧʨʦʩʘ ʥʘ 

ʫʩʢʦʨʝʥʥʫʶ ʜʦʩʪʘʚʢʫ. 

2. ʈʘʟʚʠʪʠʝ ʊʄʊʄ ʢʘʢ ʙʝʟʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ 

ʩʫʭʦʧʫʪʥʦʛʦ ʤʘʨʰʨʫʪʘ ʚ ʦʙʭʦʜ ʩʘʥʢʮʠʡ. 

3. ʇʨʠʚʣʝʯʝʥʠʝ ʛʣʦʙʘʣʴʥʳʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʠʛʨʦʢʦʚ (Maersk, MSC) ʢ ʫʧʨʘʚʣʝʥʠʶ 

ʪʝʨʤʠʥʘʣʘʤʠ 
4. ɺʪʦʨʠʯʥʳʝ ʩʘʥʢʮʠʠ, ʫʩʣʦʞʥʷʶʱʠʝ 

ʙʘʥʢʦʚʩʢʠʝ ʧʝʨʝʚʦʜʳ ʟʘ ʪʨʘʥʟʠʪ 

 

ɿʘʢʣʶʯʝʥʠʝ. ʊʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʭʘʙʳ ʷʚʣʷʶʪʩʷ çʪʦʯʢʘʤʠ ʨʦʩʪʘè ʥʦʚʦʡ 

ʵʢʦʥʦʤʠʢʠ ʂʘʟʘʭʩʪʘʥʘ. ʀʭ ʨʘʟʚʠʪʠʝ ʧʦʟʚʦʣʷʝʪ ʢʦʥʚʝʨʪʠʨʦʚʘʪʴ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ 

ʩʪʨʘʥʳ ʚ ʨʝʘʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʢʘʧʠʪʘʣ. ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʥʦʚʦʡ 

ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʡ ʨʝʘʣʴʥʦʩʪʠ ʨʦʣʴ ʂʘʟʘʭʩʪʘʥʘ ʢʘʢ ʙʝʟʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʪʨʘʥʟʠʪʥʦʛʦ ʭʘʙʘ ʥʘ 

ʤʘʨʰʨʫʪʝ ɺʦʩʪʦʢ-ɿʘʧʘʜ ʚʦʟʨʘʩʪʘʝʪ [2]. ʆʜʥʘʢʦ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʝʦʙʭʦʜʠʤ 

ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ: ʤʦʜʝʨʥʠʟʘʮʠʷ ʬʠʟʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʨʘʩʰʠʚʢʘ ʫʟʢʠʭ ʤʝʩʪ), 

ʦʙʥʦʚʣʝʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʠ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʘʞʥʦ, ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʨʦʮʝʩʩʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʛʨʫʟʦʧʦʪʦʢʘʤʠ [4]. ʋʩʧʝʰʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʩʪʨʘʪʝʛʠʠ ʩʦʟʜʘʥʠʷ ʩʝʪʠ 

ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ  ʭʘʙʦʚ  ʧʦʟʚʦʣʠʪ ʂʘʟʘʭʩʪʘʥʫ  ʥʝ  ʪʦʣʴʢʦ  ʩʦʭʨʘʥʠʪʴ  ʩʪʘʪʫʩ  ʢʣʶʯʝʚʦʛʦ 
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ʪʨʘʥʟʠʪʥʦʛʦ ʠʛʨʦʢʘ, ʥʦ ʠ ʩʪʘʪʴ ʛʣʦʙʘʣʴʥʳʤ ʣʦʛʠʩʪʠʯʝʩʢʠʤ ʦʧʝʨʘʪʦʨʦʤ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤ ʚ 

ʤʠʨʦʚʳʝ ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ. 
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ʄʅʆɻʆʌʋʅʂʎʀʆʅɸʃʔʅʓʁ ʄʆʈʉʂʆʁ ʊɽʈʄʀʅɸʃ çʉɸʈɾɸè ɺ ʇʆʈʊʋ 

ʂʋʈʓʂ: ʈʆʃʔ ɺ ʈɸɿɺʀʊʀʀ ʊʈɸʅʉʇʆʈʊʅʆ-ʃʆɻʀʉʊʀʏɽʉʂʆʁ ʉʀʉʊɽʄʓ 

ʂɸɿɸʍʉʊɸʅɸ 

 

ʂʠʤ ʊ. ɸ. - ʩʪʫʜʝʥʪʢʘ 3 ʢʫʨʩʘ ʆʇ 6ɺ11302-ʊʨʘʥʩʧʦʨʪʥʳʡ ʙʠʟʥʝʩ ʠ ʣʦʛʠʩʪʠʢʘ, ʢʘʬʝʜʨʘ 

çʄʘʰʠʥʦʩʪʨʦʝʥʠʝ ʠ ʣʦʛʠʩʪʠʢʘ» 

ʏʘʞʘʙʘʝʚʘ ʄ. ʄ. - ʢ.ʪ.ʥ., ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ, ʢʘʬʝʜʨʘ çʄʘʰʠʥʦʩʪʨʦʝʥʠʝ ʠ 

ʣʦʛʠʩʪʠʢʘè 

ʂʘʩʧʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʞʠʥʠʨʠʥʛʘ ʠʤ. ʐ. ɽʩʝʥʦʚʘ, ʛ. ɸʢʪʘʫ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʤʦʨʩʢʦʛʦ 

ʪʝʨʤʠʥʘʣʘ çʉʘʨʞʘè ʚ ʧʦʨʪʫ ʂʫʨʳʢ ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʢʣʶʯʝʚʳʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʧʨʦʝʢʪʦʚ 

ʂʘʟʘʭʩʪʘʥʘ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʫʩʠʣʝʥʠʝ ʪʨʘʥʟʠʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʪʨʘʥʳ. 

ʇʦʨʪ ʂʫʨʳʢ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʚʦʩʪʦʯʥʦʤ ʧʦʙʝʨʝʞʴʝ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʶʞʥʝʝ ɸʢʪʘʫ, ʥʘʭʦʜʠʪʩʷ 

ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʙʫʭʪʝ ʠ ʩʧʦʩʦʙʝʥ ʢʨʫʛʣʦʛʦʜʠʯʥʦ ʧʨʠʥʠʤʘʪʴ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʠ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʧʘʨʦʤʳ; ʫʞʝ ʜʝʡʩʪʚʫʶʱʠʝ ʤʦʱʥʦʩʪʠ ʧʦʨʪʘ ʚʢʣʶʯʘʶʪ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦ-

ʧʘʨʦʤʥʳʡ ʪʝʨʤʠʥʘʣ ʤʦʱʥʦʩʪʴʶ 4 ʤʣʥ ʪʦʥʥ ʚ ʛʦʜ ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʧʝʨʝʭʦʜ ʤʦʱʥʦʩʪʴʶ 2 ʤʣʥ 

ʪʦʥʥ ʚ ʛʦʜ. ʇʨʦʝʢʪ çʉʘʨʞʘè, ʨʝʘʣʠʟʫʝʤʳʡ ʢʦʤʧʘʥʠʝʡ SEMURG INVEST, ʚʢʣʶʯʘʝʪ ʪʝʨʤʠʥʘʣʳ 

ʛʝʥʝʨʘʣʴʥʳʭ, ʟʝʨʥʦʚʳʭ, ʥʘʣʠʚʥʳʭ ʠ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʛʨʫʟʦʚ, ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʮʝʥʪʨ 

ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʢʦʤʧʣʝʢʩ; ʚ ʦʬʠʮʠʘʣʴʥʳʭ ʩʦʦʙʱʝʥʠʷʭ ʝʛʦ ʩʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ 

ʦʮʝʥʠʚʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʚ 10 ʤʣʥ ʪʦʥʥ ʚ ʛʦʜ. ʇʝʨʚʘʷ ʧʝʨʝʚʘʣʢʘ ʛʝʥʝʨʘʣʴʥʳʭ ʛʨʫʟʦʚ ʥʘ ʪʝʨʤʠʥʘʣʝ 

https://adilet.zan.kz/rus/docs/P2200001116
https://www.oecd.org/en/publications/realising-the-potential-of-the-middle-corridor_2723acb1-
https://www.oecd.org/en/publications/realising-the-potential-of-the-middle-corridor_2723acb1-
https://kase.kz/files/emitters/TMJL/tmjlp_2023_rus.pdf
https://stat.gov.kz/ru/industries/business-statistics/stat-transport/publications/
https://stat.gov.kz/ru/industries/business-statistics/stat-transport/publications/
https://eabr.org/analytics/special-reports/mezhdunarodnyy-transportnyy-koridor-sever-yug-sozdanie-transportnogo-karkasa-evrazii/
https://eabr.org/analytics/special-reports/mezhdunarodnyy-transportnyy-koridor-sever-yug-sozdanie-transportnogo-karkasa-evrazii/
https://moluch.ru/archive/609/133180
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ʥʘʯʘʣʘʩʴ ʚ 2023 ʛʦʜʫ, ʘ ʧʦʣʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʘ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʧʝʨʠʦʜʦʤ ʜʦ 2026ï2030 

ʛʦʜʦʚ. ʅʘ ʬʦʥʝ ʨʦʩʪʘ ʧʝʨʝʚʦʟʦʢ ʧʦ ʊʨʘʥʩʢʘʩʧʠʡʩʢʦʤʫ ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʪʨʘʥʩʧʦʨʪʥʦʤʫ 

ʤʘʨʰʨʫʪʫ (ʩ 0,8 ʜʦ 4,5 ʤʣʥ ʪʦʥʥ ʟʘ 7 ʣʝʪ ʠ ʜʦ ʧʦʨʷʜʢʘ 77 ʪʳʩ. ɼʌʕ ʚ 2025 ʛʦʜʫ) çʉʘʨʞʘè 

ʬʦʨʤʠʨʫʝʪ ʥʦʚʳʡ ʫʟʝʣ ʦʧʦʨʳ ʉʨʝʜʥʝʛʦ ʢʦʨʠʜʦʨʘ ʠ ʫʩʠʣʠʚʘʝʪ ʨʦʣʴ ʂʘʟʘʭʩʪʘʥʘ ʚ ʝʚʨʘʟʠʡʩʢʠʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʮʝʧʦʯʢʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʇʦʨʪ ʂʫʨʳʢ, ʉʘʨʞʘ, ʤʦʨʩʢʦʡ ʪʝʨʤʠʥʘʣ, ʣʦʛʠʩʪʠʢʘ, ʂʘʩʧʠʡʩʢʦʝ 

ʤʦʨʝ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʦʨʠʜʦʨʳ, ʂʘʟʘʭʩʪʘʥ. 

 

ɺʚʝʜʝʥʠʝ. ɼʣʷ ʂʘʟʘʭʩʪʘʥʘ, ʥʝ ʠʤʝʶʱʝʛʦ ʧʨʷʤʦʛʦ ʚʳʭʦʜʘ ʢ ʦʢʝʘʥʩʢʠʤ ʤʦʨʩʢʠʤ 

ʢʦʤʤʫʥʠʢʘʮʠʷʤ, ʨʘʟʚʠʪʠʝ ʤʦʨʩʢʠʭ ʧʦʨʪʦʚ ʂʘʩʧʠʡʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʷʚʣʷʝʪʩʷ ʥʝ ʧʨʦʩʪʦ 

ʦʪʨʘʩʣʝʚʦʡ ʟʘʜʘʯʝʡ, ʘ ʵʣʝʤʝʥʪʦʤ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʚʷʟʘʥʥʦʩʪʠ ʠ 

ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʚʥʝʰʥʝʪʦʨʛʦʚʳʭ ʧʦʪʦʢʦʚ. ɺ ʦʬʠʮʠʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʘʭ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ, ʯʪʦ 

ʄʘʥʛʠʩʪʘʫʩʢʘʷ ʦʙʣʘʩʪʴ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʨʝʘʣʠʟʘʮʠʠ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʪʨʘʥʳ, 

ʧʦʩʢʦʣʴʢʫ ʦʙʲʝʜʠʥʷʝʪ ʧʦʨʪʳ ɸʢʪʘʫ, ʂʫʨʳʢ ʠ ʯʘʩʪʥʳʡ ʪʝʨʤʠʥʘʣ çʉʘʨʞʘè, ʘ ʠʭ ʩʦʚʦʢʫʧʥʘʷ 

ʤʦʱʥʦʩʪʴ ʧʨʝʚʳʰʘʝʪ 17 ʤʣʥ ʪʦʥʥ ʛʨʫʟʦʚ ʚ ʛʦʜ. ʅʘ ʵʪʦʤ ʬʦʥʝ ʊʨʘʥʩʢʘʩʧʠʡʩʢʠʡ 

ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʤʘʨʰʨʫʪ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʂʘʟʘʭʩʪʘʥʦʤ ʢʘʢ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ, ʩʚʷʟʳʚʘʶʱʝʝ ɸʟʠʶ ʠ ɽʚʨʦʧʫ ʯʝʨʝʟ ʂʘʩʧʠʡʩʢʠʡ ʨʝʛʠʦʥ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʂʘʟʘʭʩʪʘʥʘ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʊʨʘʥʩʢʘʩʧʠʡʩʢʦʛʦ 

ʤʘʨʰʨʫʪʘ (Middle Corridor). ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʧʦʨʪ ʂʫʨʳʢ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʚʦʩʪʦʯʥʦʤ ʧʦʙʝʨʝʞʴʝ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ, ʢʦʪʦʨʳʡ ʚʳʩʪʫʧʘʝʪ ʚʘʞʥʳʤ 

ʟʚʝʥʦʤ ʚ ʩʠʩʪʝʤʝ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ ʤʝʞʜʫ ɽʚʨʦʧʦʡ ʠ ɸʟʠʝʡ. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʧʨʦʝʢʪʦʚ ʧʦʨʪʘ ʷʚʣʷʝʪʩʷ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʤʦʨʩʢʦʡ ʪʝʨʤʠʥʘʣ çʉʘʨʞʘè, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʨʘʩʰʠʨʝʥʠʝ 

ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʜʠʚʝʨʩʠʬʠʢʘʮʠʶ ʛʨʫʟʦʧʦʪʦʢʦʚ. 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʘʙʦʪʘ ʦʩʥʦʚʘʥʘ ʥʘ ʩʠʩʪʝʤʥʦʤ ʠ 

ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʦʬʠʮʠʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʂʘʟʘʭʩʪʘʥʘ ʠ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʠʥʩʪʠʪʫʪʦʚ, ʚ ʢʦʪʦʨʳʭ ʦʪʨʘʞʝʥʳ ʧʘʨʘʤʝʪʨʳ ʧʦʨʪʘ ʂʫʨʳʢ, ɻ ʪʘʧʳ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʝʢʪʘ çʉʘʨʞʘè, ʘ ʪʘʢʞʝ ʜʘʥʥʳʝ ʦ ʜʠʥʘʤʠʢʝ ʧʝʨʝʚʦʟʦʢ ʧʦ ʊʨʘʥʩʢʘʩʧʠʡʩʢʦʤʫ 

ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʤʘʨʰʨʫʪʫ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʪʝʨʤʠʥʘʣ 

ʥʝ ʢʘʢ ʠʟʦʣʠʨʦʚʘʥʥʳʡ ʦʙʲʝʢʪ, ʘ ʢʘʢ ʵʣʝʤʝʥʪ ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ, ʚʢʣʶʯʘʶʱʝʡ ʤʦʨʩʢʫʶ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʫʶ, ʧʦʨʪʦʚʫʶ ʠ ʪʨʘʥʩʛʨʘʥʠʯʥʫʶ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. 

ɻʝʦʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʧʦʨʪʘ ʂʫʨʳʢ. ʇʦʨʪ ʂʫʨʳʢ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʚʦʩʪʦʯʥʦʤ 

ʧʦʙʝʨʝʞʴʝ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʶʞʥʝʝ ɸʢʪʘʫ. ɽʛʦ ʧʨʠʨʦʜʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʤʝʱʝʥʠʠ ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʙʫʭʪʝ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʙʦʪʳ ʠ ʧʦʟʚʦʣʷʝʪ ʢʨʫʛʣʦʛʦʜʠʯʥʦ ʧʨʠʥʠʤʘʪʴ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʠ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʧʘʨʦʤʳ. ʇʦ ʜʘʥʥʳʤ ʦʬʠʮʠʘʣʴʥʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ, ʩʝʛʦʜʥʷ ʟʜʝʩʴ 

ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦ-ʧʘʨʦʤʥʳʡ ʪʝʨʤʠʥʘʣ ʤʦʱʥʦʩʪʴʶ 4 ʤʣʥ ʪʦʥʥ ʛʨʫʟʦʚ ʚ ʛʦʜ ʠ 

ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʧʝʨʝʭʦʜ ʤʦʱʥʦʩʪʴʶ 2 ʤʣʥ ʪʦʥʥ ʛʨʫʟʦʚ ʚ ʛʦʜ. ʕʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʝʣʘʶʪ 

ʂʫʨʳʢ ʦʜʥʠʤ ʠʟ ʙʘʟʦʚʳʭ ʫʟʣʦʚ ʢʘʟʘʭʩʪʘʥʩʢʦʡ ʢʘʩʧʠʡʩʢʦʡ ʣʦʛʠʩʪʠʢʠ. 

ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʨʪʘ ʂʫʨʳʢ 

ʇʦʨʪ ʂʫʨʳʢ ʨʘʩʧʦʣʦʞʝʥ ʚ ʄʘʥʛʠʩʪʘʫʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʨʠʤʝʨʥʦ ʚ 50 ʢʤ ʶʞʥʝʝ ʛʦʨʦʜʘ 

ɸʢʪʘʫ, ʠ ʠʤʝʝʪ ʚʳʛʦʜʥʦʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ ɺʦʩʪʦʢïɿʘʧʘʜ ʠ ʉʝʚʝʨïʖʛ (ʨʠʩʫʥʦʢ 1). 

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʨʪʘ: 

¶ ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʥʘ ʧʘʨʦʤʥʳʭ ʧʝʨʝʚʦʟʢʘʭ (ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ); 

¶ ʥʘʣʠʯʠʝ ʪʝʨʤʠʥʘʣʦʚ ʜʣʷ ʟʝʨʥʘ, ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʭʠʤʠʯʝʩʢʠʭ ʠ ʛʝʥʝʨʘʣʴʥʳʭ ʛʨʫʟʦʚ; 

¶ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ð ʦʢʦʣʦ 13,9 ʤʣʥ ʪʦʥʥ ʚ ʛʦʜ. 

ʇʦʨʪ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʵʢʩʧʦʨʪʥʳʭ ʧʦʩʪʘʚʦʢ ʂʘʟʘʭʩʪʘʥʘ ʠ ʨʘʟʚʠʪʠʠ 

ʪʨʘʥʟʠʪʥʳʭ ʧʝʨʝʚʦʟʦʢ ʯʝʨʝʟ ʂʘʩʧʠʡʩʢʦʝ ʤʦʨʝ. 
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ʈʠʩʫʥʦʢ 1. ʇʦʨʪ ʂʫʨʳʢ 

 

ʉʦʜʝʨʞʘʥʠʝ ʠ ɻ ʪʘʧʳ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ çʉʘʨʞʘè 

ʄʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʤʦʨʩʢʦʡ ʪʝʨʤʠʥʘʣ çʉʘʨʞʘè ʨʝʘʣʠʟʫʝʪʩʷ ʢʘʟʘʭʩʪʘʥʩʢʦʡ 

ʢʦʤʧʘʥʠʝʡ-ʜʝʚʝʣʦʧʝʨʦʤ SEMURG INVEST. ɺ ʦʬʠʮʠʘʣʴʥʳʭ ʩʦʦʙʱʝʥʠʷʭ ʫʢʘʟʘʥʦ, ʯʪʦ ʧʨʦʝʢʪ 

ʚʢʣʶʯʘʝʪ ʪʝʨʤʠʥʘʣʳ ʛʝʥʝʨʘʣʴʥʳʭ ʛʨʫʟʦʚ, ʟʝʨʥʦʚʦʡ, ʥʘʣʠʚʥʦʡ ʠ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʪʝʨʤʠʥʘʣʳ, ʘ 

ʪʘʢʞʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʢʦʤʧʣʝʢʩ; ʦʙʱʘʷ ʧʣʘʥʠʨʫʝʤʘʷ 

ʧʝʨʝʚʘʣʦʯʥʘʷ ʤʦʱʥʦʩʪʴ ʦʮʝʥʠʚʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʚ 10 ʤʣʥ ʪʦʥʥ ʚ ʛʦʜ. ɺ 2023 ʛʦʜʫ ʥʘ ʪʝʨʤʠʥʘʣʝ 

ʛʝʥʝʨʘʣʴʥʳʭ ʛʨʫʟʦʚ ʙʳʣʘ ʧʨʠʥʷʪʘ ʧʝʨʚʘʷ ʧʘʨʪʠʷ ʛʨʫʟʘ, ʘ ʢ ʢʦʥʮʫ ʦʢʪʷʙʨʷ ʪʦʛʦ ʞʝ ʛʦʜʘ 

ʧʣʘʥʠʨʦʚʘʣʘʩʴ ʦʪʧʨʘʚʢʘ ʩʫʜʥʘ ʩ ʤʝʪʘʣʣʦʤ ʦʙʱʠʤ ʚʝʩʦʤ 4,5 ʪʳʩ. ʪʦʥʥ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʩʦʦʙʱʘʣʦʩʴ, ʯʪʦ ʩ ʥʦʷʙʨʷ 2023 ʛʦʜʘ ʚʝʜʝʪʩʷ ʧʝʨʝʚʘʣʢʘ ʛʝʥʝʨʘʣʴʥʳʭ 

ʛʨʫʟʦʚ, ʘ ʫʞʝ ʦʙʨʘʙʦʪʘʥʥʳʝ ʦʙʲʝʤʳ ʤʝʪʘʣʣʘ ʠ ʫʜʦʙʨʝʥʠʡ ʧʨʝʚʳʩʠʣʠ 73 ʪʳʩ. ʪʦʥʥ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʚ ʦʬʠʮʠʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʘʭ ʫʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʢ ʤʦʤʝʥʪʫ ʟʘʧʫʩʢʘ ʨʘʙʦʪ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʙʫʜʫʱʝʛʦ ʪʝʨʤʠʥʘʣʘ ʫʞʝ ʙʳʣʠ ʟʘʚʝʨʰʝʥʳ ʟʝʤʝʣʴʥʳʝ ʨʘʙʦʪʳ, ʧʦʩʪʨʦʝʥʳ 

ʧʦʜʲʝʟʜʥʳʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʧʫʪʠ, ʜʚʘ ʧʨʠʯʘʣʘ, ʪʝʨʤʠʥʘʣ ʛʝʥʝʨʘʣʴʥʳʭ ʛʨʫʟʦʚ ʠ ʧʝʨʚʘʷ ʬʘʟʘ 

ʟʝʨʥʦʚʦʛʦ ʪʝʨʤʠʥʘʣʘ. ɺ 2023 ʛʦʜʫ ʪʘʢʞʝ ʙʳʣʦ ʧʦʜʧʠʩʘʥʦ ʩʦʛʣʘʰʝʥʠʝ ʩ AD Ports Group ʦ 

ʨʘʟʚʠʪʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʪʝʨʤʠʥʘʣʦʚ çʉʘʨʞʘè, ʯʪʦ ʦʪʨʘʞʘʝʪ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʠʥʪʝʨʝʩ ʢ 

ʧʨʦʝʢʪʫ ʠ ʝʛʦ ʚʢʣʶʯʝʥʥʦʩʪʴ ʚ ʙʦʣʝʝ ʰʠʨʦʢʫʶ ʩʝʪʴ ʢʘʩʧʠʡʩʢʦʡ ʠ ʝʚʨʘʟʠʡʩʢʦʡ ʣʦʛʠʩʪʠʢʠ. 

 

ʇʨʦʝʢʪ ʤʦʨʩʢʦʛʦ ʪʝʨʤʠʥʘʣʘ çʉʘʨʞʘè 

ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ 

ʄʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʤʦʨʩʢʦʡ ʪʝʨʤʠʥʘʣ çʉʘʨʞʘè ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʦʨʪʘ 

ʂʫʨʳʢ ʧʨʠ ʫʯʘʩʪʠʠ ʯʘʩʪʥʳʭ ʠʥʚʝʩʪʠʮʠʡ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʧʨʦʝʢʪʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 284,7 ʛʘ, 

ʘ ʦʙʲʝʤ ʠʥʚʝʩʪʠʮʠʡ ʜʦʩʪʠʛʘʝʪ 98 ʤʣʨʜ ʪʝʥʛʝ. 

ʇʨʦʝʢʪ ʨʝʘʣʠʟʫʝʪʩʷ ʢʘʟʘʭʩʪʘʥʩʢʦʡ ʢʦʤʧʘʥʠʝʡ Semurg Invest ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʘʨʪʥʝʨʦʚ. 

ʄʫʣʴʪʠʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʤʦʨʩʢʦʡ ʪʝʨʤʠʥʘʣ ʉʘʨʞʘ ʚ ʧʦʨʪʫ ʂʫʨʳʢ (ʄʘʥʛʠʩʪʘʫʩʢʘʷ 

ʦʙʣʘʩʪʴ) ð ʢʣʶʯʝʚʦʡ ʯʘʩʪʥʳʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʡ ʧʨʦʝʢʪ çSemurg Investè (98 ʤʣʨʜ ʪʝʥʛʝ), 

ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʨʘʟʚʠʪʠʝ ʉʨʝʜʥʝʛʦ ʢʦʨʠʜʦʨʘ (ʊʄʊʄ) (ʨʠʩʫʥʦʢ 1). ʉ 2023 ʛʦʜʘ ʫʞʝ 

ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʧʨʠʯʘʣʳ, ʟʝʨʥʦʚʦʡ ʠ ʛʝʥʝʨʘʣʴʥʳʝ ʪʝʨʤʠʥʘʣʳ. ʇʦʣʥʳʡ ʚʚʦʜ (ʜʦ 2026 ʛ.) 

ʦʙʝʩʧʝʯʠʪ ʧʝʨʝʚʘʣʢʫ 10 ʤʣʥ ʪʦʥʥ ʛʨʫʟʦʚ ʝʞʝʛʦʜʥʦ. 

ɺ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ. 

Å ʆʪʢʨʳʪʳʡ ʥʝʟʘʤʝʨʟʘʶʱʠʡ ʯʘʩʪʥʳʡ ʧʦʨʪ. 

Å 4 ʧʨʠʯʘʣʘ ʛʣʫʙʠʥʦʡ 7 ʤ. 

Å ʇʣʘʥʦʚʘʷ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ï ʙʦʣʝʝ 110 000 ʢʚ.ʤ. 

Å ɿʝʨʥʦʚʦʡ ʪʝʨʤʠʥʘʣ* ï 1,5 ʤʣʥ ʪʦʥʥ. 

Å ʊʝʨʤʠʥʘʣ ʛʝʥʝʨʘʣʴʥʳʭ ʛʨʫʟʦʚ* ï 1,65 ʤʣʥ ʪʦʥʥ. 

Å ʅʝʬʪʷʥʦʡ ʪʝʨʤʠʥʘʣ** ï 2,6 ʤʣʥ ʪʦʥʥ. 
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Å ʂʦʥʪʝʡʥʝʨʥʳʡ ʛʨʫʟʦʚʦʡ ʪʝʨʤʠʥʘʣ** ï 150 000 ɼʌʕ. 

ʇʨʦʝʢʪ çʉʘʨʞʘè ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʝʥ ʜʣʷ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʵʢʩʧʦʨʪʥʳʭ ʤʘʨʰʨʫʪʦʚ 

ʂʘʟʘʭʩʪʘʥʘ, ʦʙʩʣʫʞʠʚʘʷ ʤʘʨʰʨʫʪʳ ʊʄʊʄ ʠ ʉʝʚʝʨ-ʖʛ. 
 

 

ʈʠʩʫʥʦʢ 1. ʂʦʥʮʝʧʮʠʷ ʨʘʟʚʠʪʠʷ ʤʫʣʴʪʠʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʤʦʨʩʢʦʛʦ ʪʝʨʤʠʥʘʣʘ ʉʘʨʞʘ 

ʚ ʧʦʨʪʫ ʂʫʨʳʢ 

 

ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʪʝʨʤʠʥʘʣʘ 

ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʩʦʟʜʘʥʠʝ ʩʣʝʜʫʶʱʠʭ ʦʙʲʝʢʪʦʚ: ʪʝʨʤʠʥʘʣ 

ʛʝʥʝʨʘʣʴʥʳʭ ʛʨʫʟʦʚ (ʚʚʝʜʝʥ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ); ʟʝʨʥʦʚʦʡ ʪʝʨʤʠʥʘʣ; ʥʘʣʠʚʥʦʡ ʪʝʨʤʠʥʘʣ; 

ʭʠʤʠʯʝʩʢʠʡ ʪʝʨʤʠʥʘʣ; ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʛʨʫʟʦʚʦʡ ʪʝʨʤʠʥʘʣ; ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʡ 

ʮʝʥʪʨ. 

ʂ 2023 ʛʦʜʫ ʥʘʯʘʣʘʩʴ ʬʘʢʪʠʯʝʩʢʘʷ ɻ ʢʩʧʣʫʘʪʘʮʠʷ ʪʝʨʤʠʥʘʣʘ ʛʝʥʝʨʘʣʴʥʳʭ ʛʨʫʟʦʚ ð ʙʳʣʘ 

ʧʨʠʥʷʪʘ ʧʝʨʚʘʷ ʧʘʨʪʠʷ ʛʨʫʟʦʚ, ʚʢʣʶʯʘʷ ʤʝʪʘʣʣʳ. 

ʊʘʢʞʝ ʧʦʩʪʨʦʝʥʳ: ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʧʦʜʲʝʟʜʥʳʝ ʧʫʪʠ; ʜʚʘ ʧʨʠʯʘʣʘ; ʩʢʣʘʜʩʢʘʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. 

ɿʝʨʥʦʚʦʡ ʪʝʨʤʠʥʘʣ 

ʆʪʜʝʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʟʝʨʥʦʚʦʛʦ ʪʝʨʤʠʥʘʣʘ çʉʘʨʞʘè, 

ʨʝʘʣʠʟʫʝʤʦʛʦ ʩʦʚʤʝʩʪʥʦ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʠʥʚʝʩʪʦʨʘʤʠ. 

ʇʣʘʥʠʨʫʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ: 

¶ ʤʦʱʥʦʩʪʴ ʧʝʨʚʦʡ ʦʯʝʨʝʜʠ ð 570 ʪʳʩ. ʪʦʥʥ ʚ ʛʦʜ; 

¶ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ð ʜʦ 1,5 ʤʣʥ ʪʦʥʥ ʚ ʛʦʜ. 

ɼʘʥʥʳʡ ʧʨʦʝʢʪ ʥʘʧʨʘʚʣʝʥ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʵʢʩʧʦʨʪʘ ʟʝʨʥʘ ʯʝʨʝʟ ʂʘʩʧʠʡ ʚ ʩʪʨʘʥʳ 

ɹʣʠʞʥʝʛʦ ɺʦʩʪʦʢʘ ʠ ʖʞʥʦʡ ɸʟʠʠ. 

ʈʦʣʴ ʪʝʨʤʠʥʘʣʘ ʚ ʨʘʟʚʠʪʠʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʂʘʟʘʭʩʪʘʥʘ 

ɿʥʘʯʝʥʠʝ çʉʘʨʞʠè ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʣʦʢʘʣʴʥʦʡ ʧʦʨʪʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʇʦ ʦʮʝʥʢʝ, 

ʧʨʠʚʝʜʝʥʥʦʡ ʚ ʦʬʠʮʠʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʘʭ ʇʨʘʚʠʪʝʣʴʩʪʚʘ, ʟʘʚʝʨʰʝʥʠʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʩʝʭ 

ʪʝʨʤʠʥʘʣʦʚ ʄʄʊ çʉʘʨʞʘè ʢ 2030 ʛʦʜʫ ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 

ʉʨʝʜʥʝʛʦ ʢʦʨʠʜʦʨʘ ʥʘ 10 ʤʣʥ ʪʦʥʥ ʚ ʛʦʜ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʚ ʜʨʫʛʦʤ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʤ 

ʩʦʦʙʱʝʥʠʠ ʩʨʦʢ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʝʢʪʘ ʥʘʟʳʚʘʣʩʷ 2026 ʛʦʜʦʤ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʵʪʘʧʥʳʡ 

ʭʘʨʘʢʪʝʨ ʝʛʦ ʚʚʦʜʘ ʠ ʥʘ ʪʦ, ʯʪʦ ʪʝʨʤʠʥʘʣ ʫʞʝ ʩʝʡʯʘʩ ʥʘʯʠʥʘʝʪ ʚʳʧʦʣʥʷʪʴ ʯʘʩʪʴ ʟʘʷʚʣʝʥʥʳʭ 

ʬʫʥʢʮʠʡ, ʘ ʧʦʣʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʢʦʤʧʣʝʢʩʘ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦ. 

ʕʪʘ ʣʦʛʠʢʘ ʦʩʦʙʝʥʥʦ ʚʘʞʥʘ ʥʘ ʬʦʥʝ ʨʦʩʪʘ ʊʨʘʥʩʢʘʩʧʠʡʩʢʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʘʨʰʨʫʪʘ. ʇʦ ʜʘʥʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʪʨʘʥʩʧʦʨʪʘ ʈʂ, ʟʘ ʧʦʩʣʝʜʥʠʝ 7 ʣʝʪ ʦʙʲʝʤ 

ʧʝʨʝʚʦʟʦʢ ʧʦ ʊʄʊʄ ʫʚʝʣʠʯʠʣʩʷ ʚ 5 ʨʘʟ ð ʩ 0,8 ʜʦ 4,5 ʤʣʥ ʪʦʥʥ ʚ ʛʦʜ; ʧʨʠ ɻ ʪʦʤ ʚ 2025 ʛʦʜʫ ʧʦ 

ʤʘʨʰʨʫʪʫ ʙʳʣʦ ʧʝʨʝʚʝʟʝʥʦ ʧʦʨʷʜʢʘ 77 ʪʳʩ. ɼʌʕ, ʘ ʧʣʘʥ ʢ 2029 ʛʦʜʫ ʩʦʩʪʘʚʣʷʝʪ 300 ʪʳʩ. ɼʌʕ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʦʚʘʷ ʧʦʨʪʦʚʘʷ ʤʦʱʥʦʩʪʴ ʚ ʂʫʨʳʢe ʥʝ ʧʨʦʩʪʦ ʜʦʧʦʣʥʷʝʪ ʩʫʱʝʩʪʚʫʶʱʫʶ 
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ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʘ ʟʘʢʨʳʚʘʝʪ ʨʘʩʪʫʱʠʡ ʩʧʨʦʩ ʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʤʘʨʰʨʫʪʳ ʤʝʞʜʫ ɺʦʩʪʦʢʦʤ 

ʠ ɿʘʧʘʜʦʤ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʂʘʟʘʭʩʪʘʥʘ, çʉʘʨʞʘè ʚʳʧʦʣʥʷʝʪ ʩʨʘʟʫ 

ʥʝʩʢʦʣʴʢʦ ʬʫʥʢʮʠʡ. 

ɺʦ-ʧʝʨʚʳʭ, ʦʥ ʨʘʩʰʠʨʷʝʪ ʥʦʤʝʥʢʣʘʪʫʨʫ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʛʨʫʟʦʚ: ʚ ʦʬʠʮʠʘʣʴʥʳʭ 

ʩʦʦʙʱʝʥʠʷʭ ʧʨʷʤʦ ʫʢʘʟʘʥʳ ʛʝʥʝʨʘʣʴʥʳʝ ʛʨʫʟʳ, ʤʝʪʘʣʣ, ʫʜʦʙʨʝʥʠʷ, ʟʝʨʥʦ ʠ ʥʘʣʠʚʥʳʝ ʛʨʫʟʳ. 

ɺʦ-ʚʪʦʨʳʭ, ʪʝʨʤʠʥʘʣ ʫʩʠʣʠʚʘʝʪ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʩʪʴ ʧʝʨʝʚʦʟʦʢ, ʩʦʝʜʠʥʷʷ ʤʦʨʩʢʫʶ 

ʧʝʨʝʚʘʣʢʫ ʩ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤʠ ʧʦʜʲʝʟʜʥʳʤʠ ʧʫʪʷʤʠ ʠ ʩʢʣʘʜʩʢʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʤ ʮʝʥʪʨʦʤ. 

ɺ-ʪʨʝʪʴʠʭ, ʧʨʦʝʢʪ ʧʦʚʳʰʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʤʘʨʰʨʫʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʫʟʢʠʭ 

ʤʝʩʪ ʥʘ ʩʦʧʨʝʜʝʣʴʥʳʭ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʫʯʘʩʪʢʘʭ, ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʡ ʨʘʙʦʪʳ 

ʢʘʩʧʠʡʩʢʦʛʦ ʫʟʣʘ ʚ ʦʬʠʮʠʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʘʭ ʦʪʜʝʣʴʥʦ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʫʯʘʩʪʢʘ çɹʝʡʥʝʫ ï ʄʘʥʛʠʩʪʘʫè ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʟʜʝʣʴʥʳʭ ʧʫʥʢʪʦʚ ʠ ʜʚʫʭʧʫʪʥʳʭ ʚʩʪʘʚʦʢ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

çʉʘʨʞʫè ʢʘʢ ʧʨʦʝʢʪ, ʢʦʪʦʨʳʡ ʥʝ ʪʦʣʴʢʦ ʫʚʝʣʠʯʠʚʘʝʪ ʤʦʱʥʦʩʪʴ ʧʦʨʪʘ, ʥʦ ʠ ʩʪʠʤʫʣʠʨʫʝʪ 

ʤʦʜʝʨʥʠʟʘʮʠʶ ʚʩʝʡ ʧʨʠʣʝʛʘʶʱʝʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ. 

ɿʥʘʯʝʥʠʝ ʪʝʨʤʠʥʘʣʘ çʉʘʨʞʘè ʜʣʷ ʣʦʛʠʩʪʠʢʠ ʂʘʟʘʭʩʪʘʥʘ 

ʈʘʟʚʠʪʠʝ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʊʝʨʤʠʥʘʣ çʉʘʨʞʘè ʫʩʠʣʠʚʘʝʪ ʨʦʣʴ ʂʘʟʘʭʩʪʘʥʘ ʢʘʢ ʪʨʘʥʟʠʪʥʦʛʦ ʭʘʙʘ ʤʝʞʜʫ: 

¶ ʂʠʪʘʝʤ ʠ ɽʚʨʦʧʦʡ; 

¶ ʈʦʩʩʠʝʡ ʠ ʩʪʨʘʥʘʤʠ ʇʝʨʩʠʜʩʢʦʛʦ ʟʘʣʠʚʘ; 

¶ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʝʡ ʠ ʂʘʚʢʘʟʦʤ. 

ʆʥ ʠʥʪʝʛʨʠʨʦʚʘʥ ʚ ʊʨʘʥʩʢʘʩʧʠʡʩʢʠʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʤʘʨʰʨʫʪ 

(ʊʄʊʄ). 

ɼʠʚʝʨʩʠʬʠʢʘʮʠʷ ʛʨʫʟʦʧʦʪʦʢʦʚ 

ʉʦʟʜʘʥʠʝ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʪʝʨʤʠʥʘʣʘ ʧʦʟʚʦʣʷʝʪ: ʫʚʝʣʠʯʠʪʴ ʦʙʲʝʤ ʧʝʨʝʚʘʣʢʠ 

ʛʝʥʝʨʘʣʴʥʳʭ ʛʨʫʟʦʚ; ʨʘʩʰʠʨʠʪʴ ʵʢʩʧʦʨʪ ʟʝʨʥʘ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ; ʦʙʝʩʧʝʯʠʪʴ ʦʙʨʘʙʦʪʢʫ 

ʭʠʤʠʯʝʩʢʠʭ ʠ ʢʦʥʪʝʡʥʝʨʥʳʭ ʛʨʫʟʦʚ. 

ʕʪʦ ʩʥʠʞʘʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʘʨʰʨʫʪʦʚ ʠ ʧʦʚʳʰʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʩʪʨʘʥʳ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ɻ ʬʬʝʢʪ 

ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʘ ʦʙʝʩʧʝʯʠʚʘʝʪ: ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ; ʧʨʠʚʣʝʯʝʥʠʝ 

ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ; ʨʘʟʚʠʪʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʄʘʥʛʠʩʪʘʫʩʢʦʡ ʦʙʣʘʩʪʠ; ʨʦʩʪ 

ʵʢʩʧʦʨʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʂʘʟʘʭʩʪʘʥʘ. 

ʇʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ 

ʆʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ: ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; ʢʦʥʢʫʨʝʥʮʠʷ ʩ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤʠ ʤʘʨʰʨʫʪʘʤʠ; ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʡ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ. 

ʇʝʨʩʧʝʢʪʠʚʳ: ʬʦʨʤʠʨʦʚʘʥʠʝ ʂʘʩʧʠʡʩʢʦʛʦ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʭʘʙʘ; ʮʠʬʨʦʚʠʟʘʮʠʷ 

ʧʦʨʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ; ʠʥʪʝʛʨʘʮʠʷ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʠʥʠʮʠʘʪʠʚʘʤʠ (ʥʘʧʨʠʤʝʨ, çʆʜʠʥ ʧʦʷʩ 

ð ʦʜʠʥ ʧʫʪʴè). 

ɺ ʧʨʠʢʣʘʜʥʦʤ ʩʤʳʩʣʝ ʧʨʦʝʢʪ çʉʘʨʞʘè ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʵʢʩʧʦʨʪʥʳʭ 

ʤʘʨʰʨʫʪʦʚ ʂʘʟʘʭʩʪʘʥʘ, ʩʥʠʞʝʥʠʶ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʜʝʣʴʥʳʭ ʧʝʨʝʛʨʫʞʝʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠ 

ʫʢʨʝʧʣʝʥʠʶ ʩʚʷʟʥʦʩʪʠ ʤʝʞʜʫ ʚʥʫʪʨʝʥʥʠʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʨʘʡʦʥʘʤʠ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʨʳʥʢʘʤʠ. ɼʣʷ ʩʪʨʘʥʳ, ʯʴʷ ʚʥʝʰʥʷʷ ʪʦʨʛʦʚʣʷ ʚʩʝ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʥʘ ʛʠʙʨʠʜʥʳʝ ʤʘʨʰʨʫʪʳ ʯʝʨʝʟ ʂʘʩʧʠʡ, ʪʘʢʦʡ ʪʝʨʤʠʥʘʣ ʷʚʣʷʝʪʩʷ ʥʝ ʧʨʦʩʪʦ 

ʧʦʨʪʦʚʳʤ ʦʙʲʝʢʪʦʤ, ʘ ʵʣʝʤʝʥʪʦʤ ʥʦʚʦʡ ʤʦʜʝʣʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ. ʇʦ ʵʪʦʡ 

ʧʨʠʯʠʥʝ çʉʘʨʞʘè ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʧʦʚʳʰʝʥʠʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʘʟʘʭʩʪʘʥʩʢʦʛʦ ɻ ʢʩʧʦʨʪʘ, ʨʘʟʚʠʪʠʷ ʪʨʘʥʟʠʪʥʳʭ ʫʩʣʫʛ ʠ ʫʩʠʣʝʥʠʷ ʨʦʣʠ 

ʂʘʟʘʭʩʪʘʥʘ ʚ ʝʚʨʘʟʠʡʩʢʠʭ ʮʝʧʦʯʢʘʭ ʧʦʩʪʘʚʦʢ. ʕʪʦ ʟʘʢʣʶʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʪʠʯʝʩʢʠʤ 

ʚʳʚʦʜʦʤ ʠʟ ʦʬʠʮʠʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦ ʤʦʱʥʦʩʪʠ ʧʦʨʪʘ ʂʫʨʳʢ, ʧʘʨʘʤʝʪʨʘʭ ʧʨʦʝʢʪʘ ʠ ʜʠʥʘʤʠʢʝ 

ʊʄʊʄ. 



128  

ʆʪʜʝʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʨʝʛʠʦʥʘʣʴʥʳʡ ʵʬʬʝʢʪ. ʄʘʥʛʠʩʪʘʫʩʢʘʷ ʦʙʣʘʩʪʴ ʚ 

ʦʬʠʮʠʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʘʭ ʧʨʷʤʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʪʝʨʨʠʪʦʨʠʷ, ʦʙʲʝʜʠʥʷʶʱʘʷ ʪʨʠ ʧʦʨʪʘ ʩ 

ʩʦʚʦʢʫʧʥʦʡ ʤʦʱʥʦʩʪʴʶ ʩʚʳʰʝ 17 ʤʣʥ ʪʦʥʥ ʚ ʛʦʜ, ʯʪʦ ʜʝʣʘʝʪ ʝʝ ʷʜʨʦʤ ʂʘʩʧʠʡʩʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʫʟʣʘ ʂʘʟʘʭʩʪʘʥʘ. ɺ ʵʪʦʡ ʩʠʩʪʝʤʝ ʂʫʨʳʢ, ʘ ʚʤʝʩʪʝ ʩ ʥʠʤ ʠ 

ʪʝʨʤʠʥʘʣ çʉʘʨʞʘè, ʚʳʩʪʫʧʘʶʪ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʥʝ ʪʦʣʴʢʦ ʪʨʘʥʟʠʪʘ, ʥʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʘʢʪʠʚʠʟʘʮʠʠ ʧʨʠʧʦʨʪʦʚʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʧʦʩʢʦʣʴʢʫ ʨʘʟʚʠʪʠʝ ʧʦʨʪʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʦʙʳʯʥʦ 

ʟʘʧʫʩʢʘʝʪ ʩʧʨʦʩ ʥʘ ʩʢʣʘʜʠʨʦʚʘʥʠʝ, ʧʝʨʝʚʘʣʢʫ, ʩʝʨʚʠʩ, ʨʝʤʦʥʪ, ʪʘʤʦʞʝʥʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʠ 

ʩʤʝʞʥʳʝ ʫʩʣʫʛʠ. 

ɿʘʢʣʶʯʝʥʠʝ. ʄʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʤʦʨʩʢʦʡ ʪʝʨʤʠʥʘʣ çʉʘʨʞʘè ʚ ʧʦʨʪʫ ʂʫʨʳʢ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʧʨʦʝʢʪʦʚ ʩʦʚʨʝʤʝʥʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʧʦʣʠʪʠʢʠ ʂʘʟʘʭʩʪʘʥʘ. ɽʛʦ ʮʝʥʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʯʝʪʘʥʠʝʤ ʪʨʝʭ ʬʘʢʪʦʨʦʚ: ʚʳʛʦʜʥʳʤ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʧʦʣʦʞʝʥʠʝʤ ʧʦʨʪʘ ʂʫʨʳʢ ʥʘ ʂʘʩʧʠʠ, ʧʦʵʪʘʧʥʳʤ ʩʦʟʜʘʥʠʝʤ 

ʤʥʦʛʦʧʨʦʬʠʣʴʥʦʛʦ ʪʝʨʤʠʥʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʧʨʷʤʦʡ ʩʚʷʟʴʶ ʧʨʦʝʢʪʘ ʩ ʨʘʟʚʠʪʠʝʤ 

ʊʨʘʥʩʢʘʩʧʠʡʩʢʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʘʨʰʨʫʪʘ. ʆʬʠʮʠʘʣʴʥʳʝ ʜʘʥʥʳʝ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʪʝʨʤʠʥʘʣ ʫʞʝ ʚʢʣʶʯʝʥ ʚ ʧʨʘʢʪʠʯʝʩʢʫʶ ʨʘʙʦʪʫ, ʘ ʝʛʦ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ 

ʩʧʦʩʦʙʥʦ ʜʦʙʘʚʠʪʴ ʜʦ 10 ʤʣʥ ʪʦʥʥ ʢ ʤʦʱʥʦʩʪʠ ʉʨʝʜʥʝʛʦ ʢʦʨʠʜʦʨʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, çʉʘʨʞʘè 

ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʫʶ ʦʩʥʦʚʫ ʜʣʷ ʫʩʠʣʝʥʠʷ ʪʨʘʥʟʠʪʥʦʛʦ ʩʪʘʪʫʩʘ 

ʂʘʟʘʭʩʪʘʥʘ, ʨʘʩʰʠʨʝʥʠʷ ʵʢʩʧʦʨʪʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʡ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʩʪʨʘʥʳ. 

 

ʉʇʀʉʆʂ ʀʉʇʆʃʔɿʆɺɸʅʅʓʍ ʀʉʊʆʏʅʀʂʆɺ 

 

1. ʄʠʥʠʩʪʝʨʩʪʚʦ ʪʦʨʛʦʚʣʠ ʠ ʠʥʪʝʛʨʘʮʠʠ ʈʂ. çʄʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʤʦʨʩʢʦʡ 

ʪʝʨʤʠʥʘʣ ñʉʘʨʞʘò ʚ ʧʦʨʪʫ ʂʫʨʳʢ ʥʘʯʘʣ ʧʝʨʝʚʘʣʢʫ ʛʝʥʝʨʘʣʴʥʳʭ ʛʨʫʟʦʚè. 2023. 

2. ʇʨʝʤʴʝʨ-ʄʠʥʠʩʪʨ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. çʄʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʤʦʨʩʢʦʡ 

ʪʝʨʤʠʥʘʣ ñʉʘʨʞʘò ʚ ʧʦʨʪʫ ʂʫʨʳʢ ʥʘʯʘʣ ʧʝʨʝʚʘʣʢʫ ʛʝʥʝʨʘʣʴʥʳʭ ʛʨʫʟʦʚè. 2023. 

3. KAZAKH  INVEST. çʇʦʜʧʠʩʘʥʦ ʩʦʛʣʘʰʝʥʠʝ ʩ AD Ports Group ʦ ʨʘʟʚʠʪʠʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʪʝʨʤʠʥʘʣʦʚ ʉʘʨʞʘ ʚ ʧʦʨʪʫ ʂʫʨʳʢè. 2023. 

4. KAZAKH  INVEST. çʈʳʥʢʠ: ʇʦʨʪ ʂʫʨʳʢè. 

5. ʇʨʝʤʴʝʨ-ʄʠʥʠʩʪʨ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. çʉʦʟʜʘʥʠʝ ʧʨʠʛʨʘʥʠʯʥʳʭ ʪʨʘʥʩʧʦʨʪʥʦ-

ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʭʘʙʦʚ ʫʚʝʣʠʯʠʪ ʵʢʩʧʦʨʪ ʥʝʩʳʨʴʝʚʳʭ ʪʦʚʘʨʦʚ ʥʘ 30%è. 2024. 

6. ʄʠʥʠʩʪʝʨʩʪʚʦ ʪʨʘʥʩʧʦʨʪʘ ʈʂ. çʆʙʲʝʤ ʧʝʨʝʚʦʟʦʢ ʧʦ ʊʄʊʄ ʟʘ 7 ʣʝʪ ʚʳʨʦʩ ʚ 5 ʨʘʟè. 
2026. 

7. KAZAKH  INVEST. çɸʤʝʨʠʢʘʥʩʢʘʷ ʪʦʨʛʦʚʘʷ ʤʠʩʩʠʷ ʧʦʩʝʪʠʣʘ ɸʢʪʘʫ ʜʣʷ 

ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʧʦʪʝʥʮʠʘʣʦʤ ʊʨʘʥʩʢʘʩʧʠʡʩʢʦʛʦ ʤʘʨʰʨʫʪʘè. 2025 

 

ʋɼʂ 629.1.04 

 

 

ʀʅʅʆɺɸʎʀʆʅʅʓɽ ɻʀɹʈʀɼʅʓɽ  ʊʈɸʅʉʇʆʈʊʅʓɽ ʉʈɽɼʉʊɺɸ 

 

ʎʦʡ ɸ.ɻ. - ʩʪʫʜʝʥʪ 3 ʢʫʨʩʘ ʆʇ 6ɺ11302-ʊʨʘʥʩʧʦʨʪʥʳʡ ʙʠʟʥʝʩ ʠ ʣʦʛʠʩʪʠʢʘ, ʢʘʬʝʜʨʘ 

çʄʘʰʠʥʦʩʪʨʦʝʥʠʝ ʠ ʣʦʛʠʩʪʠʢʘè 

ʊʘʙʳʣʦʚ ɸ .ʋ. - ʢ.ʪ.ʥ., ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ, ʢʘʬʝʜʨʘ çʄʘʰʠʥʦʩʪʨʦʝʥʠʝ ʠ 

ʣʦʛʠʩʪʠʢʘè 

 

ʂʘʩʧʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʞʠʥʠʨʠʥʛʘ ʠʤ. ʐ.ɽʩʝʥʦʚʘ, ʛ. ɸʢʪʘʫ 

 

 

ɸʥʥʦʪʘʮʠʷ ɺ ʥʘʫʯʥʦʡ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥ ʦʙʟʦʨ ʠ ʘʥʘʣʠʟ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʥʞʝʥʝʨʥʳʭ 

ʨʝʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʦʟʜʘʥʠʷ ʛʠʙʨʠʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʧʝʨʩʧʝʢʪʠʚʥʦʝ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʦʛʦ, ʦʧʪʠʤʠʟʠʨʫʝʪ ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʨʦʮʝʩʩʳ, ʤʠʥʠʤʠʟʠʨʫʝʪ ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʠʟʜʝʨʞʢʠ ʠ ʧʨʦʙʣʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʛʠʙʨʠʜʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʙʝʩʧʠʣʦʪʥʳʡ ʪʨʘʥʩʧʦʨʪ, 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. 

 

ɺʚʝʜʝʥʠʝ. ʏʝʣʦʚʝʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʠ ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʧʨʠʚʦʜʷʪ ʢ ʚʦʣʥʝ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʠʥʥʦʚʘʮʠʡ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ʊʘʢʠʝ ʧʨʦʙʣʝʤʳ, ʢʘʢ ʧʝʨʝʥʘʩʝʣʝʥʠʝ, ʠʟʤʝʥʝʥʠʝ 

ʢʣʠʤʘʪʘ ʠ ʥʝʨʘʚʝʥʩʪʚʦ ʚ ʫʨʦʚʥʝ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ, ʜʝʣʘʶʪ ʵʪʠ ʜʦʩʪʠʞʝʥʠʷ ʦʩʦʙʝʥʥʦ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʜʣʷ ʛʦʨʦʜʦʚ ʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʥʝʩʤʦʪʨʷ ʥʘ ʤʥʦʞʝʩʪʚʦ ʥʦʨʤʘʪʠʚʥʳʭ ʠ 

ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʵʪʠʤʠ ʥʦʚʳʤʠ ʠʜʝʷʤʠ. 

ʊʝʭʥʦʣʦʛʠʠ ʩʦʚʝʨʰʘʶʪ ʨʝʚʦʣʶʮʠʶ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ. ʕʪʦ ʙʫʜʝʪ ʠʥʪʝʨʝʩʥʳʡ ʠ 

ʟʘʭʚʘʪʳʚʘʶʱʠʡ ʵʪʘʧ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ. ʉ ʢʘʞʜʳʤ ʜʥʝʤ ʥʦʚʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʙʫʜʫʱʝʛʦ ʥʘʭʦʜʷʪ ʩʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ. ʈʘʟʚʠʪʠʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʝʥʷʝʪ ʤʠʨ ʩ ʤʦʣʥʠʝʥʦʩʥʦʡ ʩʢʦʨʦʩʪʴʶ. ʆʩʦʙʝʥʥʦ ʯʸʪʢʦ 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʵʪʘ ʦʩʦʙʝʥʥʦʩʪʴ ʚ ʩʬʝʨʝ ʪʨʘʥʩʧʦʨʪʘ. ʕʪʦ ʢʘʩʘʝʪʩʷ ʚʩʝʭ ʝʛʦ ʩʬʝʨ: ʜʠʟʘʡʥʘ, 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʤʝʭʘʥʠʟʤʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʪʦʧʣʠʚʘ ʠ ʪ.ʜ. ʈʘʟʨʘʙʦʪʢʦʡ ʠ ʚʥʝʜʨʝʥʠʝʤ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʟʘʥʠʤʘʶʪʩʷ ʩʘʤʳʝ ʢʨʫʧʥʳʝ ʢʦʨʧʦʨʘʮʠʠ, ʥʝ ʞʘʣʝʷ ʜʣʷ ʵʪʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʯʪʦ 

ʟʘʩʪʘʚʣʷʝʪ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ ʧʦʩʪʦʷʥʥʦ ʫʜʠʚʣʷʪʴʩʷ ʥʦʚʰʝʩʪʚʘʤ, ʢʘʩʘʶʱʠʭʩʷ ʚʦʟʜʫʰʥʦʛʦ, 

ʨʝʯʥʦʛʦ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʠ ʥʘʟʝʤʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ [1]. 

 

ʇʦʩʪʘʥʦʚʢʘ ʚʦʧʨʦʩʘ. 

ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʵʪʠʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ ʚʘʞʥʘ ʥʝ ʪʦʣʴʢʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʶʜʴʤʠ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ. ʆʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʵʪʦ ʠʤʝʝʪ ʠ ʜʣʷ ʚʦʝʥʥʦʡ, 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʩʬʝʨʳ. ʇʦʤʠʤʦ ʪʦʛʦ, ʯʪʦ ʪʘʢʦʡ ʪʠʧ ʫʧʨʘʚʣʝʥʠʷ 

ʩʯʠʪʘʝʪʩʷ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʤ, ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʩʧʦʩʦʙʥʘ ʟʘʨʘʥʝʝ 

ʧʨʦʩʯʠʪʘʪʴ ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʳʡ ʨʝʞʠʤ ʜʚʠʞʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʦʢʨʘʪʠʪʩʷ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ. 

ʉʘʤʫʶ ʙʦʣʴʰʫʶ ʚʳʛʦʜʫ ʦʪ ʪʘʢʦʛʦ ʚʥʝʜʨʝʥʠʷ ʧʣʘʥʠʨʫʶʪ ʧʦʣʫʯʠʪʴ ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʳʝ 

ʟʘʥʠʤʘʶʪʩʷ ʥʝ ʧʘʩʩʘʞʠʨʩʢʠʤʠ, ʘ ʛʨʫʟʦʚʳʤʠ ʧʝʨʝʚʦʟʢʘʤʠ. ʇʝʨʚʘʷ ʦʯʝʨʝʜʴ ʪʝʩʪʦʚ ʫʞʝ 

ʧʨʦʚʝʜʝʥʘ, ʠ ʝʸ ʨʝʟʫʣʴʪʘʪʳ ʩʪʘʣʠ ʤʦʱʥʳʤ ʩʧʫʩʢʦʚʳʤ ʤʝʭʘʥʠʟʤʦʤ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ ʟʘʠʥʪʝʨʝʩʦʚʘʣʘʩʴ ʙʝʩʧʠʣʦʪʥʠʢʘʤʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. 

ʇʦʢʘ ʯʪʦ ʚ ʧʨʠʦʨʠʪʝʪʝ ʥʘʭʦʜʷʪʩʷ ʛʠʙʨʠʜʳ, ʜʘʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʠ 

ʨʫʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ɺʦʜʠʪʝʣʴ ʧʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʤʦʞʝʪ ʤʝʥʷʪʴ ʵʪʠ ʨʝʞʠʤʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʩʠʪʫʘʮʠʠ ʥʘ ʜʦʨʦʛʝ. ɸʚʪʦʤʘʪʠʯʝʩʢʠʝ ʜʘʪʯʠʢʠ ʠ ʩʠʩʪʝʤʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦʚʳʩʷʪ ʦʙʱʫʶ 

ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʚʠʞʝʥʠʷ ʥʘ ʜʦʨʦʛʘʭ ʤʝʛʘʧʦʣʠʩʦʚ, ʦʙʭʦʜʷ ʧʨʦʙʢʠ ʠ ʧʨʦʙʣʝʤʥʳʝ ʤʝʩʪʘ. ʂʨʦʤʝ 

ʪʦʛʦ, ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʪ ʯʝʣʦʚʝʢʫ, ʝʜʫʱʝʤʫ ʚ ʘʚʪʦʤʦʙʠʣʝ, ʧʨʦʚʦʜʠʪʴ 

ʦʩʚʦʙʦʜʠʚʰʝʝʩʷ ʚʨʝʤʷ ʧʦ ʩʚʦʝʤʫ ʫʩʤʦʪʨʝʥʠʶ, ʧʦʩʚʷʪʠʚ ʝʛʦ ʣʶʙʠʤʦʤʫ ʭʦʙʙʠ ʠʣʠ ʨʘʙʦʪʝ. ɺ 

ʦʙʱʝʤ, ʦʞʠʜʘʝʪʩʷ, ʯʪʦ ʙʝʩʧʠʣʦʪʥʳʡ ʪʨʘʥʩʧʦʨʪ (ʨʠʩ.1) ʩʤʦʞʝʪ ʚʦ ʤʥʦʛʦʤ ʠʟʤʝʥʠʪʴ ʞʠʟʥʴ 

ʙʦʣʴʰʠʥʩʪʚʘ ʣʶʜʝʡ ʚ ʣʫʯʰʫʶ ʩʪʦʨʦʥʫ. 
 

ʈʠʩʫʥʦʢ 1 - ɹʝʩʧʠʣʦʪʥʳʡ ʪʨʘʥʩʧʦʨʪ 
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ʉʣʦʚʘʮʢʠʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴ AeroMobil ʨʝʰʠʣ ʨʝʘʣʠʟʦʚʘʪʴ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ 

ʨʝʚʦʣʶʮʠʦʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ï ʣʝʪʘʶʱʠʡ ʘʚʪʦʤʦʙʠʣʴ (ʨʠʩ.2). ɸʚʪʦ ʙʫʜʝʪ ʦʩʥʘʱʝʥʦ 

ʩʢʣʘʜʥʳʤʠ ʢʨʳʣʴʷʤʠ, ʢʦʪʦʨʳʝ ʧʦʩʣʝ ʨʘʟʛʦʥʘ ʩʧʦʩʦʙʥʳ ʙʫʜʫʪ ʧʦʜʥʷʪʴ ʤʘʰʠʥʫ ʚ ʚʦʟʜʫʭ. ʅʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʦʚʦʜʷʪʩʷ ʨʘʙʦʪʳ ʥʘʜ ʨʝʘʣʠʟʘʮʠʝʡ ʵʪʦʛʦ ʧʨʦʝʢʪʘ ʠ ʥʘʣʘʞʠʚʘʥʠʝʤ ʝʛʦ 

ʚʳʧʫʩʢʘ. ʎʝʥʘ ʧʝʨʚʦʡ ʣʠʥʝʡʢʠ ʙʫʜʝʪ ʚʥʫʰʠʪʝʣʴʥʦʡ: ʦʥʘ ʩʪʘʨʪʫʝʪ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʪʳʩʷʯ 

ʝʚʨʦ, ʥʦ ʩʦ ʚʨʝʤʝʥʝʤ ʤʦʜʝʣʴ ʥʘʜʝʶʪʩʷ ʫʜʝʰʝʚʠʪʴ.  ʅʘ ʵʪʦʤ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʥʝ ʟʘʚʝʨʰʘʶʪʩʷ. ʉʧʝʮʠʘʣʠʩʪʘʤʠ ʙʳʣ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥ ʜʞʝʪʧʘʢʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʩ ʥʝʙʦʣʴʰʠʤʠ 

ʤʦʪʦʨʘʤʠ, ʩʧʦʩʦʙʥʳʤʠ ʧʦʜʥʷʪʴ ʯʝʣʦʚʝʢʘ ʥʘ ʧʨʠʣʠʯʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʥʘʜ ʟʝʤʣʸʡ ʠ ʜʦʩʪʘʚʠʪʴ ʜʦ 

ʥʫʞʥʦʛʦ ʤʝʩʪʘ. ʊʘʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʦʙʣʘʜʘʶʪ ʥʝʙʦʣʴʰʠʤ 

ʨʘʟʤʝʨʦʤ ʠ ʩʧʦʩʦʙʥʳ ʫʤʝʩʪʠʪʴʩʷ ʚ ʨʶʢʟʘʢ. ʀʤʝʥʥʦ ʚ ʬʦʨʤʘʪʝ ʟʘʧʣʝʯʥʦʛʦ ʨʶʢʟʘʢʘ ʚʳʧʫʩʪʠʣʘ 

ʜʞʝʪʧʘʢʠ ʘʤʝʨʠʢʘʥʩʢʘʷ ʢʦʤʧʘʥʠʷ JetPack Aviation. ɹʦʣʝʝ ʤʦʱʥʳʝ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʠʣ 

ʥʦʚʦʟʝʣʘʥʜʩʢʠʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴ Martin Aircraft Company, ʥʦ ʦʥʠ ʠʤʝʶʪ ʠ ʙʦʣʴʰʠʡ ʚʝʩ ï ʜʦ 200 

ʢʛ. ʇʨʠ ʧʦʤʦʱʠ ʪʘʢʦʛʦ ʜʞʝʪʧʘʢʘ ʤʦʞʥʦ ʙʫʜʝʪ ʥʝ ʪʦʣʴʢʦ ʜʦʙʨʘʪʴʩʷ ʜʦ ʧʫʥʢʪʘ ʥʘʟʥʘʯʝʥʠʷ 

ʩʘʤʦʤʫ, ʥʦ ʠ ʜʦʩʪʘʚʠʪʴ ʪʫʜʘ ʚʥʫʰʠʪʝʣʴʥʳʡ ʛʨʫʟ. ɽʱʸ ʦʜʠʥ ʬʦʨʤʘʪ ʣʝʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ï 

ʚʦʟʜʫʰʥʳʡ ʤʦʪʦʮʠʢʣ ʥʘ ʜʚʫʭ ʧʨʦʧʝʣʣʝʨʘʭ. ʅʘ ʥʸʤ ʤʦʞʥʦ ʙʫʜʝʪ ʣʝʪʘʪʴ ʩ ʧʘʩʩʘʞʠʨʘʤʠ ʠ 

ʧʦʜʥʠʤʘʪʴʩʷ ʥʘ ʚʳʩʦʪʫ ʜʦ 3 ʢʤ, ʛʜʝ ʯʝʣʦʚʝʢʫ ʙʫʜʝʪ ʢʦʤʬʦʨʪʥʦ ʥʘʭʦʜʠʪʴʩʷ ʚ ʩʧʝʮʠʘʣʴʥʦʤ 

ʢʦʩʪʶʤʝ. 

ʇʣʘʥʠʨʫʝʪʩʷ ʠ ʧʦʚʩʝʤʝʩʪʥʦʝ ʠʟʤʝʥʝʥʠʝ ʤʦʜʝʣʝʡ ʩʘʤʦʣʸʪʦʚ: ʫʞʝ ʯʝʨʝʟ 2 ʛʦʜʘ 

ʥʘʯʠʥʘʝʪʩʷ ʚʳʧʫʩʢ ʘʚʠʘʣʘʡʥʝʨʦʚ ʙʝʟ ʠʣʣʶʤʠʥʘʪʦʨʦʚ. ʕʪʦ ʫʚʝʣʠʯʠʪ ʠʭ ʩʢʦʨʦʩʪʴ ʠ ʩʦʢʨʘʪʠʪ 

ʨʘʩʭʦʜʳ ʥʘ ʪʦʧʣʠʚʦ, ʯʪʦ ʩʜʝʣʘʝʪ ʮʝʥʳ ʥʘ ʧʝʨʝʣʸʪʳ ʜʝʰʝʚʣʝ. ʇʘʩʩʘʞʠʨʳ ʥʘ ʙʦʨʪʫ ʩʘʤʦʣʸʪʦʚ 

ʥʝ ʙʫʜʫʪ ʩʢʫʯʘʪʴ: ʠʤ ʧʨʝʜʦʩʪʘʚʷʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʫʧʘ ʢ ʩʝʪʠ WI-FI, ʰʣʝʤʳ ʚʠʨʪʫʘʣʴʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ ʠ ʧʨʦʯʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʪʝʨʝʩʥʦ ʧʨʦʚʝʩʪʠ ʚʨʝʤʷ ʥʘ ʙʦʨʪʫ [2]. 
 

 

ʈʠʩʫʥʦʢ 2 - ʈʝʚʦʣʶʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ï ʣʝʪʘʶʱʠʡ ʘʚʪʦʤʦʙʠʣʴ 

(AeroMobil. ʉʣʦʚʘʢʠʷ) 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʧʪʠʤʘʣʴʥʳʡ ʨʝʞʠʤ 

ʧʝʨʝʚʦʟʦʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘʨʷʜʫ ʩ ʫʩʢʦʨʝʥʠʝʤ ʧʨʦʮʝʩʩʦʚ ʜʦʩʪʘʚʢʠ ʠ ʦʙʝʩʧʝʯʝʥʠʝʤ ʚʳʩʦʢʦʡ 

ʩʦʭʨʘʥʥʦʩʪʠ ʛʨʫʟʦʚ, ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʨʠʪʤʠʯʥʦʩʪʠ ʠ ʨʝʛʫʣʷʨʥʦʩʪʠ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʮʝʩʩʦʚ ʪʝʨʤʠʥʘʣʴʥʦʝ ʦʙʣʫʞʠʚʘʥʠʝ ʦʧʨʝʜʝʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʦʢʨʘʱʝʥʠʝ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʠʟʜʝʨʞʝʢ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʛʣʘʚʥʘʷ ʟʘʜʘʯʘ 

ʪʨʘʥʩʧʦʨʪ ʙʫʜʫʱʝʛʦ - ʩʜʝʣʘʪʴ ʛʨʫʟʦʚʳʝ ʧʝʨʝʚʦʟʢʠ ʤʘʢʩʠʤʘʣʴʥʦ ʨʝʥʪʘʙʝʣʴʥʳʤʠ, ʘ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ï ʤʘʢʩʠʤʘʣʴʥʦ ʙʝʟʦʧʘʩʥʳʤʠ. ɹʣʘʛʦʜʘʨʷ ʪʘʢʦʤʫ ʧʦʜʭʦʜʫ ʤʦʞʥʦ ʙʫʜʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʨʘʩʭʦʜʳ ʥʘ ʪʦʧʣʠʚʦ, ʫʚʝʣʠʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʢʦʥʢʫʨʝʥʪʥʦʩʧʦʩʦʙʥʦʩʪʴ 

ʪʨʘʥʩʧʦʨʪʘ. 

ʇʨʦʜʚʠʥʫʣʠʩʴ ʚ ʵʪʦʤ ʧʣʘʥʝ ʠ ʢʠʪʘʡʩʢʠʝ ʜʠʟʘʡʥʝʨʳ, ʢʦʪʦʨʳʝ ʥʝʜʘʚʥʦ ʧʨʝʟʝʥʪʦʚʘʣʠ 

ʦʨʠʛʠʥʘʣʴʥʫʶ ʢʦʥʮʝʧʮʠʶ Rail-Road Vehicle. ʆʥʠ ʧʨʝʜʣʦʞʠʣʠ ʩʢʨʝʩʪʠʪʴ ʛʨʫʟʦʚʳʝ ʘʚʪʦʧʦʝʟʜʘ 

ʩ ʪʦʚʘʨʥʳʤʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤʠ. ʕʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʠʥʪʝʨʤʦʜʘʣʴʥʳʤʠ ʧʝʨʝʚʦʟʢʘʤʠ ï 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʧʣʘʪʬʦʨʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚʠʢʦʚ ʩ ʧʨʠʮʝʧʘʤʠ. 

ʂʠʪʘʡʩʢʠʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʩʦʟʜʘʣʠ ʧʨʦʝʢʪ ʛʠʙʨʠʜʥʦʛʦ ʛʨʫʟʦʚʠʢʘ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʩʪʨʦ 

ʧʝʨʝʩʪʨʦʠʪʩʷ ʜʣʷ ʜʚʠʞʝʥʠʷ ʧʦ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʝ. ɼʣʷ ʵʪʦʛʦ ʫ ʥʝʛʦ ʠʤʝʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ 
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ʚʳʜʚʠʞʥʳʝ ʪʝʣʝʞʢʠ. ʚʳʜʚʠʞʥʳʝ ʪʝʣʝʞʢʠ ʙʫʜʫʪ ʥʝ ʥʘʧʨʘʚʣʷʶʱʠʤʠ, ʘ ʠʤʝʥʥʦ ʚʝʜʫʱʠʤʠ 

ʢʦʣʝʩʘʤʠ, ʢʘʢ ʚ ʥʘʩʪʦʷʱʝʤ ʣʦʢʦʤʦʪʠʚʝ. ɺ ʞ/ʜ ʨʝʞʠʤʝ ʪʘʢʠʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʩʤʦʛʫʪ 

ʩʦʩʪʳʢʦʚʳʚʘʪʴ, ʦʙʨʘʟʦʚʳʚʘʷ ʜʣʠʥʥʳʝ ʵʰʝʣʦʥʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʢʦʥʦʤʠʪʩʷ ʥʝʤʘʣʦ ʪʦʧʣʠʚʘ 

ʠ ʧʦʚʳʰʘʝʪʩʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʚʝʜʴ ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʦ ʨʝʣʴʩʘʤ ʚʦʜʠʪʝʣʠ ʙʦʣʴʰʠʥʩʪʚʘ ʤʘʰʠʥ 

ʙʫʜʫʪ ʦʪʜʳʭʘʪʴ, ʘ ʥʝ ʨʠʩʢʦʚʘʪʴ ʥʘ ʜʦʨʦʛʝ. ɹʦʣʝʝ ʪʦʛʦ, ʟʘʤʝʪʥʦ ʧʦʚʳʩʠʪʩʷ ʠ ʩʢʦʨʦʩʪʴ ʜʦʩʪʘʚʢʠ 

ʛʨʫʟʦʚ, ʪʘʢ ʢʘʢ ʥʘ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʝ ʧʨʦʙʦʢ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʙʳʚʘʝʪ. ʊʝʤ ʙʦʣʝʝ, ʯʪʦ 

ʢʦʦʨʜʠʥʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ Rail-Road Vehicle (ʨʠʩʫʥʢʠ 3,4) ʙʫʜʫʪ 

ʜʠʩʧʝʪʯʝʨʩʢʠʝ ʩʣʫʞʙʳ, ʘʥʘʣʦʛʠʯʥʳʝ ʩ ʧʨʠʚʳʯʥʳʤʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤʠ. 
 

 

ʈʠʩʫʥʦʢ 3. ʇʨʦʝʢʪ ʛʠʙʨʠʜʥʦʛʦ ʛʨʫʟʦʚʠʢʘ Rail-Road Vehicle (ʂʅʈ) 

 

ʇʨʦʝʢʪ Rail-Road Vehicle, ʩʦʚʤʝʩʪʠʚ ʚ ʩʝʙʝ ʜʚʘ ʪʠʧʘ ï ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʠ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ. ʧʨʝʜʣʘʛʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʠʙʨʠʜʥʳʡ ʛʨʫʟʦʚʠʢ, ʢʦʪʦʨʳʡ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʘʤ ʤʦʞʝʪ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʙʣʘʛʦʜʘʨʷ 

ʩʧʝʮʠʘʣʴʥʳʤ ʚʳʜʚʠʞʥʳʤ ʪʝʣʝʞʢʘʤ. 

ʇʦʭʦʞʠʝ ʨʝʰʝʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ ʤʥʦʛʠʭ ʩʧʝʮʠʘʣʴʥʳʭ ʤʦʜʝʣʷʭ, 

ʥʘʧʨʠʤʝʨ Unimog, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪ ʢʘʢ ʤʘʥʝʚʨʦʚʳʝ ʪʝʧʣʦʚʦʟʳ. ɺ ʢʠʪʘʡʩʢʦʡ ʢʦʥʮʝʧʮʠʠ, 

ʚʤʝʩʪʦ ʚʳʜʚʠʞʥʳʭ ʥʘʧʨʘʚʣʷʶʱʠʭ ʪʝʣʝʞʝʢ, ʙʫʜʫʪ ʚʝʜʫʱʠʝ ʢʦʣʝʩʘ, ʜʝʣʘʶʱʠʝ ʛʨʫʟʦʚʠʢ 

ʘʥʘʣʦʛʦʤ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʣʦʢʦʤʦʪʠʚʘ. ʊʘʢʠʝ ʛʨʫʟʦʚʠʢʠ ʧʨʠ ʧʝʨʝʭʦʜʝ ʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ 

ʨʝʞʠʤ ʤʦʞʥʦ ʙʫʜʝʪ ʩʪʳʢʦʚʘʪʴ ʤʝʞʜʫ ʩʦʙʦʡ, ʬʦʨʤʠʨʫʷ ʦʛʨʦʤʥʳʝ ʩʦʩʪʘʚʳ. 

ɹʣʘʛʦʜʘʨʷ ʪʘʢʦʤʫ ʧʦʜʭʦʜʫ ʤʦʞʥʦ ʙʫʜʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʨʘʩʭʦʜʳ ʥʘ ʪʦʧʣʠʚʦ ʠ 

ʫʚʝʣʠʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʪʘʢ ʢʘʢ ʙʦʣʴʰʠʥʩʪʚʦ ʚʦʜʠʪʝʣʝʡ ʩʤʦʛʫʪ ʦʪʜʦʭʥʫʪʴ ʚʦ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ 

ʧʦ ʨʝʣʴʩʘʤ. ʂʨʦʤʝ ʵʪʦʛʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴʩʷ ʠ ʩʢʦʨʦʩʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʨʫʟʦʚ, 

ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʦ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʝ ʚʳ ʥʝ ʙʫʜʝʪʝ ʩʪʦʷʪʴ ʚ ʧʨʦʙʢʘʭ. ɽʱʝ ʦʜʥʦ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʪʘʢʠʭ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʟʘ ʢʦʦʨʜʠʥʘʮʠʶ ʜʚʠʞʝʥʠʷ Rail-

Road Vehicle ʙʫʜʫʪ ʦʪʚʝʯʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʜʠʩʧʝʪʯʝʨʩʢʠʝ ʩʣʫʞʙʳ ʘʥʘʣʦʛʠʯʥʳʝ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ. 

ʅʘ ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʤʳʩʣʝ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʧʘʨʦʤʥʦʡ ʩʠʩʪʝʤʳ 

ʷʚʣʷʝʪʩʷ ʨʦʣʢʝʨʥʘʷ TTC, ʠʣʠ ʩʠʩʪʝʤʘ çʨʦ-ʨʦè; ʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʝʚʦʟʢʫ ʢʦʣʝʩʥʦʡ 

ʪʝʭʥʠʢʠ ʚ ʩʤʝʰʘʥʥʦʤ ʚʦʜʥʦ-ʘʚʪʦʤʦʙʠʣʴʥʦʤ ʩʦʦʙʱʝʥʠʠ ʧʨʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʧʦʛʨʫʟʢʠ (ʚʳʛʨʫʟʢʠ). ɺ ʢʘʯʝʩʪʚʝ ʛʨʫʟʦʚʳʭ ʝʜʠʥʠʮ ʚʳʩʪʫʧʘʝʪ ʢʦʣʝʩʥʘʷ ʪʝʭʥʠʢʘ ʚ ʚʠʜʝ 

ʘʚʪʦʤʦʙʠʣʝʡ, ʧʨʠʮʝʧʦʚ, ʪʨʝʡʣʝʨʦʚ, ʧʦʣʫʧʨʠʮʝʧʦʚ ʠ ʪ.ʧ. ʈʦʣʢʝʨʥʘʷ TTC ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʧʘʨʦʤʥʦʡ ʩʠʩʪʝʤʳ ʪʝʤ, ʯʪʦ ʦʥʘ ʥʝ çʧʨʠʚʷʟʘʥʘè ʢ ʦʜʥʦʤʫ ʫʯʘʩʪʢʫ ʨʘʙʦʪʳ (ʧʝʨʝʧʨʘʚʝ), 

ʧʦʩʢʦʣʴʢʫ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʜʦʩʪʘʚʢʠ ʢʦʣʝʩʥʦʡ ʪʝʭʥʠʢʠ ʥʘ ʤʦʨʩʢʦʤ ʫʯʘʩʪʢʝ 

ʧʫʪʠ ʩʫʜʘ-ʨʦʣʢʝʨʳ ʢʫʨʩʠʨʫʶʪ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʤʦʨʩʢʠʤʠ ʠ ʨʝʯʥʳʤʠ ʧʦʨʪʘʤʠ [3]. 

ʇʨʝʠʤʫʱʝʩʪʚʦ ʨʦʣʢʝʨʥʦʡ TTC ʧʝʨʝʜ ʦʙʳʯʥʳʤʠ ʤʦʨʩʢʠʤʠ ʩʫʜʘʤʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʳʩʪʨʫʶ ʟʘʛʨʫʟʢʫ ʩʫʜʥʘ ʠ ʦʙʭʦʜʠʪʩʷ ʙʝʟ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʧʨʠʯʘʣʦʚ. 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʵʪʦʡ TTC ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʥʝʜʦʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʩʫʜʦʚ-ʨʦʣʢʝʨʦʚ ʚʚʠʜʫ: 

ʘ) ʥʝʧʦʣʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʣʦʱʘʜʠ ʧʘʣʫʙʳ ʠʟ-ʟʘ ʪʨʝʙʦʚʘʥʠʷ ʦʩʪʘʚʣʷʪʴ ʢʦʨʠʜʦʨʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʝʞʜʫ ʨʷʜʘʤʠ ʧʝʨʝʚʦʟʠʤʦʡ ʪʝʭʥʠʢʠ ʠ 
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ʙ) ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʚʦʟʢʠ ʚʤʝʩʪʝ ʩ ʛʨʫʟʦʤ ʢʦʣʝʩʥʳʭ ʩʨʝʜʩʪʚ ʝʛʦ ʜʦʩʪʘʚʢʠ. 

 

 

ʈʠʩʫʥʦʢ 4 - ɻʠʙʨʠʜʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʠʩʪʝʤʘ  Rail-Road Vehicle (ʂʅʈ) 

 

ɺʳʚʦʜʳ. ʆʙʟʦʨ ʠ ʘʥʘʣʠʟ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʨʝʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʦʟʜʘʥʠʷ ʛʠʙʨʠʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʦʧʨʝʜʝʣʷʝʪ ʨʦʣʴ ʩʦʚʨʝʤʝʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʟʚʦʣʷʪ ʚ ʥʝʜʘʣʝʢʦʤ ʙʫʜʫʱʝʤ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʨʦʮʝʩʩʳ, ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʪʨʘʥʩʧʦʨʪʥʳʝ ʠʟʜʝʨʞʢʠ ʠ 

ʧʨʦʙʣʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ. 

 

ʉʇʀʉʆʂ ʀʉʇʆʃʔɿʆɺɸʅʅʓʍ ʀʉʊʆʏʅʀʂʆɺ 

 

1. ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʚʦʟʦʯʥʳʤ ʧʨʦʮʝʩʩʦʤ ʥʘ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ. / ʇʦʜ ʨʝʜ. ɺ. ʗʢʫʥʠʥʘ. ʄ., ʀʟʜ-ʚʣ "ɼʠʟʘʡʥ. ʀʥʬʦʨʤʘʮʠʷ. 

ʂʘʨʪʦʛʨʘʬʠʷ", 2008. 

2. ɻʫʨʠʝʚ ʉ., ʇʠʪʪʤʘʥ ʈ., ʐʝʚʷʭʦʚʘ ɽ. ʂʦʥʢʫʨʝʥʮʠʷ ʚʤʝʩʪʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ: 

ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ 

ʩʪʨʫʢʪʫʨʥʦʡ ʨʝʬʦʨʤʳ. ʄ., CEFIR, 2003. 

3. ɺʠʥʥʠʢʦʚ ɺ.ɺ., ʂʨʫʰʢʠʥ ɽ.ɼ., ɹʳʢʦʚʘ ɽ.ɼ., ʉʠʩʪʝʤʳ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʤʦʨʩʢʦʤ 
ʪʨʘʥʩʧʦʨʪʝ - 2-ʝ ʠʟʜ., ʧʝʨʝʨʘʙ. ʠ ʜʦʧ. -- ʆʜʝʩʩʘ: ʌʝʥʠʢʩ; ʄ.: ʊʨʘʥʩʃʠʪ, 2010 ʛ. - 576 ʩ.; 

 

ʋɼʂ 519.876.5 

 

ʀʅʅʆɺɸʎʀʆʅʅʓɽ ʄɽʊʆɼʓ ʆʇʊʀʄʀɿɸʎʀʀ ʊʈɸʅʉʇʆʈʊʅʆ-

ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʍ ʉʀʉʊɽʄ 

ʖʩʫʧʦʚ ɸ.ɸ. ï ʚʠʮʝ-ʜʝʢʘʥ ʄʦʩʢʦʡ ʘʢʘʝʜʤʠʠ, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʘ 

çʄʘʰʠʥʦʩʪʨʦʥʝʠʝ ʠ ʣʦʛʠʩʪʠʢʘè 

ɸʨʘʣʙʘʝʚʘ ʄ.ʂ. ï ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʘ çʄʦʨʩʢʘʷ ʪʝʭʥʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʠè 

ʂʘʩʧʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʞʠʥʠʨʠʥʛʘ ʠʤ. ʐ. ɽʩʝʥʦʚʘ, ʛ. ɸʢʪʘʫ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʥʘ ʦʩʥʦʚʝ ʦʙʟʦʨʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ, 

ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʣʦʛʠʩʪʠʢʝ ʦʙʦʟʥʘʯʝʥʳ ʦʩʥʦʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʣʦʛʠʩʪʠʢʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ 

ʥʳʥʝʰʥʝʤ ʩʦʩʪʦʷʥʠʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, 

ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ, ʪʨʘʥʩʧʦʨʪ, ʛʨʫʟʳ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ, ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ. 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ ʚ ɻ ʢʦʥʦʤʠʢʝ ʧʦʪʨʝʙʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʪʨʘʪʝʛʠʠ ʨʦʩʪʘ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʢʦʤʧʣʝʢʩʘʭ, ʨʘʩʩʤʦʪʨʝʥʠʷ ʠʭ ʩ ʧʦʟʠʮʠʡ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʫʚʷʟʳʚʘʶʱʠʭ ʚ ʝʜʠʥʦʝ 

ʮʝʣʦʝ ʤʘʪʝʨʠʘʣʴʥʳʝ (ʛʨʫʟʦʚʳʝ), ʪʨʘʥʩʧʦʨʪʥʳʝ, ʜʦʢʫʤʝʥʪʘʣʴʥʳʝ (ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ) ʠ 

ʬʠʥʘʥʩʦʚʳʝ ʧʦʪʦʢʠ ʦʧʨʝʜʝʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚ 

ʮʝʣʦʤ. 

ʂʦʤʧʣʝʢʩ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʩ 

ʤʘʢʩʠʤʘʣʴʥʳʤ ɻ ʬʬʝʢʪʦʤ ʠ ʥʘʠʤʝʥʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʘʚʢʫ ʛʨʫʟʦʚ ʚ ʢʦʥʢʨʝʪʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ ʜʚʠʞʝʥʠʷ ʪʦʚʘʨʘ ʢ ʧʦʪʨʝʙʠʪʝʣʶ ʦʙʨʘʟʫʝʪ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ 

ʣʦʛʠʩʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ (ʊʊʃʉ). ʕʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʶʱʘʷ 

ʪʨʘʥʩʧʦʨʪʥʦ- ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʚʝʩʦʤʳʤ 

ʘʨʛʫʤʝʥʪʦʤ, ʛʘʨʘʥʪʠʨʫʶʱʠʤ ʩʪʘʙʠʣʴʥʫʶ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ ʤʘʪʝʨʠʘʣʴʥʦ-

ʪʝʭʥʠʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʫʩʪʦʡʯʠʚʳʡ ʩʙʳʪ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʝʛʦ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʨʘʙʦʪʫ 

ʚ ʮʝʣʦʤ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʦʧʪʠʤʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ ʣʦʛʠʩʪʠʯʝʩʢʠʤʠ 

ʪʦʚʘʨʦʜʚʠʞʝʥʠʝʤ, ʩʥʠʞʝʥʠʝ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʧʦ ʚʩʝʤʫ ʧʫʪʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʦʨʛʘʥʠʟʘʮʠʷ ʛʠʙʢʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʩʧʦʩʦʙʥʦʡ 

ʚʦʩʧʨʠʥʠʤʘʪʴ ʜʦʩʪʠʞʝʥʠʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ 

ʟʘʜʘʯ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʦʧʨʝʜʝʣʷʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʥʥʦʚʘʮʠʡ ʥʘ ʪʨʘʥʩʧʦʨʪʝ. ɿʘʪʨʘʪʳ ʥʘ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ, ʭʨʘʥʝʥʠʝ ʠ ʫʧʘʢʦʚʢʫ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʙʦʣʝʝ 30% ʦʪ ʝʛʦ ʩʪʦʠʤʦʩʪʠ, 

ʦʧʨʝʜʝʣʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʝ ʪʦʚʘʨʘ. ʇʦʵʪʦʤʫ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʠʟʜʝʨʞʝʢ ʩʣʝʜʫʝʪ ʫʜʝʣʠʪʴ ʚʥʠʤʘʥʠʝ ʠʤʝʥʥʦ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ ʚ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʣʦʛʠʩʪʠʢʝ [1]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʣʦʛʠʩʪʠʢʠ ʷʚʣʷʶʪʩʷ ʠʥʥʦʚʘʮʠʠ, ʧʦʜ ʢʦʪʦʨʳʤʠ ʦʙʳʯʥʦ ʧʦʥʠʤʘʶʪ ʨʘʟʚʠʪʠʝ ʠ ʫʣʫʯʰʝʥʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʩʪʨʘʥʘʭ ʧʦʩʪʩʦʚʝʪʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʨʘʟʚʠʪʠʝ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ 

ʧʨʦʭʦʜʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʧ. ɺʥʝʜʨʝʥʠʝ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʣʦʛʠʩʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʦʡ ʛʨʫʟʘ ʧʦʟʚʦʣʷʶʪ 

ʦʩʫʱʝʩʪʚʠʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʡ ʚʦ ʚʩʝʡ ʮʝʧʠ ʧʨʦʜʚʠʞʝʥʠʷ ʛʨʫʟʦʚ ʦʪ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʢ ʧʦʪʨʝʙʠʪʝʣʶ ʚ ʢʨʘʪʯʘʡʰʠʝ ʩʨʦʢʠ. 

ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʣʶʙʦʡ ʢʦʤʧʘʥʠʠ ʟʘʥʠʤʘʶʱʝʡʩʷ ʧʝʨʝʚʦʟʢʦʡ ʛʨʫʟʦʚ 

ʷʚʣʷʝʪʩʷ ʥʘʣʘʞʠʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʉ ʧʦʷʚʣʝʥʠʝʤ GPS, GSM, WI - FI ʠ 

ʜʨʫʛʠʭ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʧʦʩʦʙʦʚ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʵʪʦ ʥʝ ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʦʡ ʧʨʦʙʣʝʤʦʡ. 

ʆʪʩʣʝʞʠʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʠ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʛʨʫʟʘ ʪʝʧʝʨʴ ʤʦʞʥʦ ʚ ʦʥʣʘʡʥ ʨʝʞʠʤʝ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʙʳʩʪʨʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʧʦʷʚʣʝʥʠʝ ʪʨʫʜʥʦʩʪʝʡ ʠ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ. ɺ 

ʧʝʨʩʧʝʢʪʠʚʝ, ʠʥʥʦʚʘʮʠʠ ʟʘʪʨʦʥʫʪ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʤ ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʠ 

ʨʝʤʦʥʪʦʤ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʝʝ ʢʦʜ ʙʫʜʝʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʜʘʥ ʚ ʦʬʠʩ ʤʝʭʘʥʠʢʘʤ, ʘ ʪʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʦʛʫʪ ʧʝʨʝʜʘʪʴ ʥʘ ʩʤʘʨʪʬʦʥ 

ʚʦʜʠʪʝʣʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʝʝ ʫʩʪʨʘʥʝʥʠʶ [2]. 
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ʈʠʩʫʥʦʢ 1- ɽʜʠʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ çʃʦʛʠʯʝʩʢʠʡ ʠʥʪʝʛʨʘʪʦʨè 

 

ɺ ʢʨʫʧʥʳʭ ʤʝʛʘʧʦʣʠʩʘʭ ʥʝ ʨʝʜʢʦ ʚʩʪʨʝʯʘʝʪʩʷ ʪʘʢʘʷ ʧʨʦʙʣʝʤʘ ʢʘʢ ʧʨʦʙʢʠ ʥʘ ʜʦʨʦʛʘʭ. 

ʉʘʤʳʡ ʦʙʳʯʥʳʡ ʟʘʪʦʨ ʥʘ ʜʦʨʦʛʝ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʥʝʞʝʣʘʪʝʣʴʥʦʡ ʧʦʪʝʨʠ ʚʨʝʤʝʥʠ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʦʪʩʣʝʞʠʚʘʝʪ 

ʩʠʪʫʘʮʠʶ ʥʘ ʜʦʨʦʛʘʭ ʚ ʣʶʙʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʚ ʦʥʣʘʡʥ ʨʝʞʠʤʝ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ 

ʤʘʨʰʨʫʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʠʪʫʘʮʠʠ ʥʘ ʜʦʨʦʛʘʭ. ʕʪʦ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʢʨʘʪʠʪʴ ʧʦʪʝʨʠ 

ʚʨʝʤʝʥʠ ʧʨʠ ʧʝʨʝʚʦʟʢʝ, ʩʦʙʣʶʜʘʷ ʦʛʦʚʦʨʝʥʥʳʝ ʩʨʦʢʠ ʜʦʩʪʘʚʢʠ ʛʨʫʟʘ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʙʳʪʴ 

ʧʦʩʪʨʦʝʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚ ʧʨʦʮʝʩʩʝ ʝʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʥʦʩʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʥʝ 

ʥʘʨʫʰʘʣʠ ʝʝ ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʦʥʘ ʧʨʦʜʦʣʞʘʣʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʢʘʢ ʝʜʠʥʳʡ, ʩʣʘʞʝʥʥʳʡ 

ʤʝʭʘʥʠʟʤ, ʧʦʜʯʠʥʝʥʥʳʡ ʜʦʩʪʠʞʝʥʠʶ ʦʙʱʝʡ ʮʝʣʠ ï ʘʜʘʧʪʘʮʠʠ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʶ ʢ ʨʳʥʦʯʥʳʤ 

ʫʩʣʦʚʠʷʤ, ʢʦʥʢʨʝʪʥʦʡ ʩʨʝʜʝ, ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʧʦʚʳʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʧʨʦʠʟʚʦʜʠʤʳʭ ʫʩʣʫʛ ʠ 

ʩʥʠʞʝʥʠʝʤ ʚʩʝʭ ʚʠʜʦʚ ʠʟʜʝʨʞʝʢ. ɽʜʠʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ çʃʦʛʠʯʝʩʢʠʡ ʠʥʪʝʛʨʘʪʦʨè 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʦʚʦʢʫʧʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʥʘ ʫʯʝʪ, ʧʣʘʥʠʨʦʚʘʥʠʝ, ʟʘʢʫʧʢʫ, 

ʜʦʩʪʘʚʢʫ, ʭʨʘʥʝʥʠʝ ʪʦʚʘʨʘ ʟʘʢʘʟʯʠʢʘ (ʨʠʩ.1). 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʳʥʦʢ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ 

ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʧʝʨʩʧʝʢʪʠʚʥʳʤ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʠʟʤʝʥʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʧʦʩʦʙʦʚ ʧʝʨʝʚʦʟʢʠ, ʥʦ ʠ ʠʟʤʝʥʝʥʠʝ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʨʫʟʘ. ʊʝʤ ʩʘʤʳʤ ʜʦʩʪʠʛʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʨʫʟʦʚ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ ʪʨʫʜʦʚʳʭ ʟʘʪʨʘʪ. ʇʨʦʙʣʝʤʫ 

ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʚʳʧʦʣʥʝʥʠʷ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʤʦʞʥʦ ʨʝʰʠʪʴ, ʚʥʝʜʨʷʷ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʩʧʦʩʦʙʳ ʠ ʤʝʪʦʜʳ ʠʭ ʦʩʫʱʝʩʪʚʣʝʥʠʷ, ʠʩʧʦʣʴʟʫʷ ʪʘʢʞʝ ʚʩʝ ʪʝʭʥʠʯʝʩʢʠʝ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʩʧʦʩʦʙʦʚ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʊʊʃʉ. ɼʦʩʪʘʪʦʯʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ̫ ʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ERP (Enterprise Resource 

Planning), ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʚ ʣʦʛʠʩʪʠʢʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʙʲʝʤʳ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʭ 

ʧʦʪʦʢʦʚ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʪʦʚʘʨʦʚ ʧʦ ʤʝʩʪʘʤ ʩʢʣʘʜʠʨʦʚʘʥʠʷ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʫʧʨʘʚʣʝʥʠʝ ʩʢʣʘʜʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʜʚʠʞʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʩ 

ʪʦʚʘʨʘʤʠ. [3]. 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʣʦʛʠʩʪʠʯʝʩʢʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ: 

- Gon-rand. ʆʜʥʦʡ ʠʟ ʟʘʜʘʯ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ Gon-rand ʷʚʣʷʝʪʩʷ ʩʙʦʨ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʘʣʠʯʠʠ ʛʨʫʟʘ. ʇʝʨʝʚʦʟʯʠʢ ʜʘʝʪ ʟʘʷʚʢʫ ʦ ʩʚʦʙʦʜʥʳʭ ʧʨʦʚʦʟʥʳʭ ʚʦʟʤʦʞʥʦʩʪʷʭ 

ʠ ʥʘʧʨʘʚʣʝʥʠʠ ʧʝʨʝʚʦʟʢʠ. ʀʥʬʦʨʤʘʮʠʷ ʦ ʛʨʫʟʘʭ ʧʦʩʪʫʧʘʝʪ ʚ ʩʠʩʪʝʤʫ ʥʝʧʨʝʨʳʚʥʦ ʠ ʟʘʥʦʩʠʪʩʷ 

ʚ ʙʘʟʫ ʜʘʥʥʳʭ. ʉʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʛʨʫʧʧʠʨʦʚʘʪʴ ʛʨʫʟʳ ʧʦ ʦʪʧʨʘʚʠʪʝʣʷʤ, ʧʦʣʫʯʘʪʝʣʷʤ, 
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ʢʦʣʠʯʝʩʪʚʫ ʤʝʩʪ ʠ ʚʳʜʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʪʧʨʘʚʣʝʥʠʠ, ʥʘʠʤʝʥʦʚʘʥʠʠ ʛʨʫʟʦʧʦʣʫʯʘʪʝʣʷ, 

ʥʦʤʝʨʝ ʘʚʪʦʤʦʙʠʣʷ, ʟʘʢʘʟʯʠʢʝ, ʢʦʜʝ ʜʝʧʘʨʪʘʤʝʥʪʘ ʠ ʩʫʤʤʝ ʦʪʧʨʘʚʣʝʥʠʡ ʧʦ ʜʝʧʘʨʪʘʤʝʥʪʘʤ; 

- GPS ï ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʛʣʦʙʘʣʴʥʘʷ ʩʧʫʪʥʠʢʦʚʘʷ ʩʠʩʪʝʤʘ (ʨʠʩ.2), ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʰʠʨʦʪʳ ʠ ʜʦʣʛʦʪʳ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ (ʩʫʜʥʘ, 

ʩʘʤʦʣʝʪʘ, ʛʨʫʟʦʚʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʠ ʪ.ʧ.). 
 

ʈʠʩʫʥʦʢ 2 - ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʛʣʦʙʘʣʴʥʘʷ ʩʧʫʪʥʠʢʦʚʘʷ ʩʠʩʪʝʤʘ GPS 

- Videotrans ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ 

ʪʨʘʥʩʧʦʨʪʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʣʫʯʘʪʴ ʩʧʨʘʚʢʠ ʠ ʚʚʦʜʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʘʣʠʯʠʠ ʚ ʠʭ 

ʨʘʩʧʦʨʷʞʝʥʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠʣʠ ʪʦʚʘʨʘ ʜʣʷ ʜʦʩʪʘʚʢʠ; 

- ʉʊʉ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʣʷ ʵʢʩʧʝʜʠʪʦʨʦʚ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʘʣʠʯʠʠ ʛʨʫʟʦʚ, ʪʠʧʘʭ 
ʘʚʪʦʤʦʙʠʣʝʡ, ʤʘʨʰʨʫʪʘʭ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʘʜʨʝʩʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʬʠʨʤ, 

ʠʤʝʶʱʠʭ ʚ ʥʘʣʠʯʠʠ ʩʚʦʙʦʜʥʳʡ ʧʦʜʚʠʞʥʦʡ ʩʦʩʪʘʚ, ʠ ʪ.ʧ.; 

- BRS ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʘʥʘʣʦʛʠʯʥʦ ʩʠʩʪʝʤʝ ʉʊʉ. ɻʨʫʟʦʦʪʧʨʘʚʠʪʝʣʴ ʢʦʥʪʘʢʪʠʨʫʝʪ ʥʝ ʩ 

ʧʝʨʝʚʦʟʯʠʢʦʤ, ʘ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ. ʌʠʨʤʘ ʛʘʨʘʥʪʠʨʫʝʪ ʦʧʣʘʪʫ ʧʝʨʝʚʦʟʯʠʢʘʤ 

ʚʳʧʦʣʥʝʥʥʦʡ ʧʝʨʝʚʦʟʢʠ, ʝʩʣʠ ʟʘʢʘʟʯʠʢ ʥʝ ʧʨʦʠʟʚʝʣ ʩʚʦʝʚʨʝʤʝʥʥʦ ʦʧʣʘʪʫ, ʯʪʦ ʧʦʚʳʰʘʝʪ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʨʘʩʰʠʨʷʷ ʪʝʤ ʩʘʤʳʤ ʦʭʚʘʪ ʨʳʥʢʘ ʧʦʪʨʝʙʠʪʝʣʝʡ; 

- Espace Cat ʩʦʦʙʱʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʘʨʘʤʝʪʨʳ ʧʝʨʝʚʦʟʠʤʳʭ ʛʨʫʟʦʚ ʠ ʩʭʝʤʳ ʠʭ 

ʨʘʟʤʝʱʝʥʠʷ ʚ ʢʫʟʦʚʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʧʨʝʜʩʪʘʚʣʷʷ ʵʪʠ ʜʘʥʥʳʝ ʚ ʚʠʜʝ ʪʨʝʭʤʝʨʥʳʭ 

ʛʨʘʬʠʢʦʚ. ʉʠʩʪʝʤʘ ʚʳʯʠʩʣʷʝʪ ʧʘʨʘʤʝʪʨʳ ʦʧʪʠʤʘʣʴʥʦʡ ʫʧʘʢʦʚʢʠ. ʆʙʣʘʜʘʷ ʤʦʜʫʣʴʥʦʡ 

ʩʪʨʫʢʪʫʨʦʡ, ʦʥʘ ʜʦʩʪʘʪʦʯʥʦ ʣʝʛʢʦ ʧʨʠʩʧʦʩʘʙʣʠʚʘʝʪʩʷ ʢ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 

- ISCIS ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʦʙʩʣʫʞʠʚʘʶʱʝʡ 

ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʢʘʥʘʣ. ɺʨʝʤʷ ʜʦʩʪʘʚʢʠ ʩʦʦʙʱʝʥʠʡ ʠʟ ʣʶʙʦʡ ʪʦʯʢʠ ʟʝʤʥʦʛʦ ʰʘʨʘ ʚ ʜʨʫʛʫʶ 

ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʧʨʦʮʝʩʩʘ ʧʝʨʝʬʦʨʤʘʪʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ, 

ʚʨʝʤʝʥʝʤ ʦʞʠʜʘʥʠʷ ʥʘʯʘʣʘ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʘ ʦʙʨʘʙʦʪʢʘ ʩʦʦʙʱʝʥʠʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʧʦʩʪʘʚʱʠʢʦʚ ʠ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʧʦ 

ʩʠʩʪʝʤʝ Kanban, çʪʦʯʥʦ ʚ ʩʨʦʢè ʠ ʜʨ; 

ɿʘʢʣʶʯʝʥʠʝ. ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʧʨʦʜʫʢʪʠʚʥʦʤʫ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, 

ʦʧʨʝʜʝʣʷʶʪ ʚʳʩʦʢʫʶ ʢʦʥʢʫʨʝʥʪʥʦʩʧʦʩʦʙʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ ʚ ʮʝʣʦʤ. 

 

ʉʇʀʉʆʂ ʀʉʇʆʃʔɿʆɺɸʅʅʓʍ ʀʉʊʆʏʅʀʂʆɺ 

 

1. ʃʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʮʝʧʷʤʠ ʧʦʩʪʘʚʦʢ. ʊʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ. ʆʩʥʦʚʳ ʣʦʛʠʩʪʠʢʠ. 
ɸʥʠʢʠʥ ɹ.ɸ.; ʈʦʜʢʠʥʘ ʊ. ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / ʄʦʩʢʚʘ, 2014. 

2. ʉʪʦʷʢʦʚʘ ʂ. ʃ., ɺʦʣʢʦʚʘ ɼ.ɸ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʡ ʚ 
ʣʦʛʠʩʪʠʢʝ // ʄʦʣʦʜʦʡ ʫʯʝʥʳʡ. ð 2016. ð ˉ25. ð ʉ. 89-92. 
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ʋɼʂ 662.756.3 

 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʉʆɺʈɽʄɽʅʅʆɻʆ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ɸʃʔʊɽʈʅɸʊʀɺʅʓʍ 

ɺʀɼʆɺ ɹʀʆʊʆʇʃʀɺɸ ɼʃʗ ɸɺʊʆʊʈɸʅʉʇʆʈʊɸ 

 

ʖʩʫʧʦʚ ɸ.ɸ. ï ʚʠʮʝ-ʜʝʢʘʥ ʄʦʩʢʦʡ ʘʢʘʝʜʤʠʠ, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʘ 

çʄʘʰʠʥʦʩʪʨʦʝʥʠʝ ʠ ʣʦʛʠʩʪʠʢʘè 

ʉʘʨʩʝʥ ɸ.ʄ. ï ʩʪʫʜʝʥʪ 2 ʢʫʨʩʘ ʆʇ 6ɺ07111-ʊʨʘʥʩʧʦʨʪ, ʪʨʘʥʩʧʦʨʪʥʘʷ ʪʝʭʥʠʢʘ ʠ 

ʪʝʭʥʦʣʦʛʠʠ 

 

ʂʘʩʧʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʞʠʥʠʨʠʥʛʘ ʠʤ. ʐ.ɽʩʝʥʦʚʘ, ʛ.ɸʢʪʘʫ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʥʘ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʝʨʩʧʝʢʪʠʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʪʦʧʣʠʚ, 

ʢʘʢ ʦʜʥʠʭ ʠʟ ʚʘʞʥʝʡʰʠʭ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ ʜʣʷ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ 

ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʵʥʝʨʛʝʪʠʢʠ - ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʧʣʠʚʘ ʩ 

ʧʦʤʦʱʴʶ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʠ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. ʆʧʠʩʘʥʳ ʧʨʦʮʝʜʫʨʳ 

ʧʦʣʫʯʝʥʠʷ ʙʠʦʪʦʧʣʠʚʘ, ʜʘʥʳ ʧʨʦʛʥʦʟʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʠ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʚ ʤʠʨʦʚʦʤ ʤʘʩʰʪʘʙʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʣʴʪʝʨʥʘʪʠʚʥʦʝ ʪʦʧʣʠʚʦ, ʙʠʦʪʦʧʣʠʚʦ, ʙʠʦʵʪʘʥʦʣ, ʙʠʦʜʠʟʝʣʴ, 

ʵʢʦʣʦʛʠʯʥʦʩʪʴ, ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʪʨʝʪʴʝʤ ʪʳʩʷʯʝʣʝʪʠʝ ʧʦʣʝʟʥʳʝ ʠʩʢʦʧʘʝʤʳʝ ʚ ʚʠʜʝ ʛʘʟʘ, ʥʝʬʪʠ, ʫʛʣʷ 

ʠʩʯʝʨʧʳʚʘʶʪʩʷ, ʠ ʯʝʣʦʚʝʯʝʩʪʚʦ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʠʩʢʘʭ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ 

ʜʚʠʛʘʪʴ ʤʘʰʠʥʳ ʠ ʦʙʦʛʨʝʚʘʪʴ ʜʦʤʘ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʫʞʝ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʥʳʝ ʚʠʜʳ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʪʦʧʣʠʚʘ, ʥʦ ʦʥʠ ʝʱʝ ʰʠʨʦʢʦ ʥʝ ʧʨʠʤʝʥʷʶʪʩʷ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʧʦʢʘ ʝʩʪʴ 

ʦʙʳʯʥʦʝ ʪʦʧʣʠʚʦ, ʯʝʣʦʚʝʯʝʩʪʚʦ ʥʝ ʙʫʜʝʪ ʟʘʜʫʤʳʚʘʪʴʩʷ ʦ ʙʫʜʫʱʝʤ. ɸ ʟʘʜʫʤʘʪʴʩʷ ʩʪʦʠʪ ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʯʪʦ-ʪʦ ʦʩʪʘʚʠʪʴ ʧʦʩʣʝ ʩʝʙʷ ʜʣʷ ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʮʠʚʠʣʠʟʘʮʠʷ ʥʝ ʤʦʞʝʪ ʧʦʭʚʘʩʪʘʪʴʩʷ ʩʚʦʠʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ. ʆʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʨʝʚʝʩʥʳʭ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʪʭʦʜʦʚ, ʢʦʪʦʨʦʝ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʥʝ ʧʝʨʝʨʘʙʘʪʳʚʘʝʪʩʷ, ʘ ʪʦʣʴʢʦ ʣʠʰʴ ʫʚʝʣʠʯʠʚʘʝʪ ʨʘʟʤʝʨʳ, ʠ ʙʝʟ ʪʦʛʦ ʦʛʨʦʤʥʳʭ 

ʩʚʘʣʦʢ ʤʫʩʦʨʘ. ʊʘʢʞʝ ʢʘʞʜʳʡ ʜʝʥʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʘʚʪʦʤʦʙʠʣʴʥʦʤ 

ʧʘʨʢʝ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʨʘʩʪʝʪ ʦʙʲʝʤ ʚʳʙʨʦʩʦʚ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʚʩʪʘʝʪ 

ʚʦʧʨʦʩ   ʦ   ʧʝʨʝʨʘʙʦʪʢʝ   ʧʨʠʨʦʜʥʳʭ   ʦʪʭʦʜʦʚ   ʩ   ʧʦʣʴʟʦʡ   ʜʣʷ   ʣʶʜʝʡ. 

ʅʫʞʥʦ ʧʳʪʘʪʴʩʷ ʩʜʝʣʘʪʴ ʤʠʨ ʯʠʱʝ. ɽʩʣʠ ʞʝ ʟʘʧʘʩʳ ʥʝʬʪʠ ʠ ʜʨʫʛʠʭ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʩʦ ʚʨʝʤʝʥʝʤ ʪʦʣʴʢʦ ʙʝʟʚʦʟʚʨʘʪʥʦ ʠʩʩʝʢʘʶʪ, ʪʦ ʦʪʭʦʜʳ ʦʪ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʦʟʦʙʥʦʚʣʷʪʴʩʷ. ʀ ʚʚʝʜʝʥʠʝ ʚ ʢʨʫʛʦʦʙʦʨʦʪ ʙʠʦʪʦʧʣʠʚʘ ï ʦʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʩʦʭʨʘʥʠʪʴ ʧʣʘʥʝʪʫ 

ʦʪ ʛʣʦʙʘʣʴʥʦʡ ʢʘʪʘʩʪʨʦʬʳ. 

ʅʝʩʪʘʙʠʣʴʥʦʩʪʴ ʤʠʨʦʚʳʭ ʮʝʥ ʥʘ ʤʠʥʝʨʘʣʴʥʦʝ ʪʦʧʣʠʚʦ, ʩʦʢʨʘʱʝʥʠʝ ʝʛʦ ʟʘʧʘʩʦʚ, 

ʥʝʚʦʟʦʙʥʦʚʣʷʝʤʦʩʪʴ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʟʘʛʨʷʟʥʝʥʠʠ ʧʨʠʨʦʜʳ - ʟʘʩʪʘʚʣʷʶʪ ʠʩʢʘʪʴ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʪʦʧʣʠʚʘ, ʢʦʪʦʨʳʝ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʳ ʢ ʝʛʦ ʧʦʪʨʝʙʠʪʝʣʷʤ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʨʘʩʭʦʜʳ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ 
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ʪʝʭʥʠʢʠ, ʩʵʢʦʥʦʤʠʪʴ ʮʝʥʥʦʝ ʩʳʨʴʝ ʜʣʷ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʥʠʟʠʪʴ ʚʨʝʜ, 

ʥʘʥʦʩʠʤʳʡ ʵʢʦʣʦʛʠʠ, ʘ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʩ ʫʪʠʣʠʟʘʮʠʝʡ ʦʪʭʦʜʦʚ. 

ɹʠʦʪʦʧʣʠʚʦ, ʢʘʢ ʦʜʠʥ ʠʟ ʚʠʜʦʚ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʪʦʧʣʠʚʘ, ʧʨʦʠʟʚʦʜʠʤʦʝ ʠʟ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠʣʠ ʞʠʚʦʪʥʦʛʦ ʩʳʨʴʷ, ʠʟ ʧʨʦʜʫʢʪʦʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʦʚ ʠʣʠ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ (ʨʠʩ.1). ɹʠʦʛʘʟ - 

ʦʜʠʥ ʠʟ ʧʨʠʤʝʨʦʚ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʚʠʜʘ ʪʦʧʣʠʚʘ ʜʣʷ ʘʚʪʦʤʦʙʠʣʝʡ. ʕʪʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʦʚʦʝ, 

ʧʝʨʩʧʝʢʪʠʚʥʦʝ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʦʝ ʤʦʪʦʨʥʦʝ ʪʦʧʣʠʚʦ ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʪʘʥʦʚʦʢ. ʇʦ ʜʘʥʥʳʤ ʰʚʝʜʩʢʠʭ ʠ ʰʚʝʡʮʘʨʩʢʠʭ ʫʯʝʥʳʭ, ʙʠʦʛʘʟ ʥʘ 75% ʯʠʱʝ 

ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʠ ʥʘ 50 % ʯʠʱʝ ʙʝʥʟʠʥʘ. 

ɹʠʦʛʘʟ - ʛʘʟ, ʧʦʣʫʯʘʝʤʳʡ ʚʦʜʦʨʦʜʥʳʤ ʠʣʠ ʤʝʪʘʥʦʚʳʤ ʙʨʦʞʝʥʠʝʤ ʙʠʦʤʘʩʩʳ. 

ʄʝʪʘʥʦʚʦʝ ʨʘʟʣʦʞʝʥʠʝ ʙʠʦʤʘʩʩʳ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʪʨʸʭ ʚʠʜʦʚ ʙʘʢʪʝʨʠʡ 

(ʛʠʜʨʦʣʠʟʥʳʝ, ʢʠʩʣʦʪʦʦʙʨʘʟʫʶʱʠʝ, ʤʝʪʘʥʦʦʙʨʘʟʫʶʱʠʝ). ɺ ʩʦʩʪʘʚ ʙʠʦʛʘʟʘ ʚʭʦʜʠʪ ʤʝʪʘʥ ʉʅ4 

(60-70%), ʜʠʦʢʩʠʜ ʫʛʣʝʨʦʜʘ ʉʆ2 (ʜʦ 30%), ʘ ʪʘʢʞʝ ʚ ʤʘʣʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʦʢʩʠʜ ʫʛʣʝʨʦʜʘ ʉʆ, 

ʚʦʜʦʨʦʜ ʅ2, ʘʟʦʪ N2, ʢʠʩʣʦʨʦʜ ʆ2, ʚʦʟʜʫʭ, ʚʦʜʷʥʦʡ ʧʘʨ ʅ2ʆ, ʠ ʩʝʨʥʠʩʪʳʡ ʚʦʜʦʨʦʜ ʅ2S. 

ʇʝʨʝʜ ʧʨʠʤʝʥʝʥʠʝʤ ʚ ɼɺʉ ʙʠʦʛʘʟ ʣʫʯʰʝ ʧʦʜʚʝʨʛʘʪʴ ʦʙʦʛʘʱʝʥʠʶ ʜʦ ʫʨʦʚʥʷ ʤʝʪʘʥʘ 

95%, ʦʯʠʩʪʢʝ, ʩʫʰʢʝ ʠ ʢʦʤʧʨʠʤʠʨʦʚʘʪʴ. ʕʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʢʚʠʚʘʣʝʥʪ ʙʠʦʛʘʟʘ ʩʦʩʪʘʚʣʷʝʪ 9-10 

(ʢɺʪÅʯ/ʤ3). ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʦʙʦʛʘʱʝʥʥʦʛʦ ʠ ʦʯʠʱʝʥʥʦʛʦ 

ʙʠʦʛʘʟʘ ʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʧʨʘʢʪʠʯʝʩʢʠ ʠʜʝʥʪʠʯʥʳ, ʧʦʵʪʦʤʫ ʜʣʷ ʥʠʭ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʦʜʥʘ 

ʠ ʪʘ ʪʦʧʣʠʚʥʘʷ ʘʧʧʘʨʘʪʫʨʘ. ɽʩʪʴ ʪʦʣʴʢʦ ʦʜʥʦ ʦʪʣʠʯʠʝ ʤʝʞʜʫ ʧʨʠʨʦʜʥʳʤ ʛʘʟʦʤ ʠ ʙʠʦʛʘʟʦʤ: 

ʧʨʠ ʩʛʦʨʘʥʠʠ ʧʦʩʣʝʜʥʝʛʦ ʚ ʘʪʤʦʩʬʝʨʫ ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʪʘʢʦʝ ʞʝ ʢʦʣʠʯʝʩʪʚʦ ʉʆ2, ʢʦʪʦʨʦʝ ʙʳʣʦ 

ʠʟ ʥʝʛʦ ʫʜʘʣʝʥʦ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ. ɽʱʝ ʙʠʦʛʘʟ ʩʯʠʪʘʝʪʩʷ ʘʙʩʦʣʶʪʥʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʪʦʧʣʠʚʦʤ. 

ʉʦʛʣʘʩʥʦ ʝʚʨʦʧʝʡʩʢʠʤ ʧʣʘʥʘʤ, ʙʠʦʛʘʟ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʝ, ʢʦʪʦʨʳʡ ʦʙʩʣʫʞʠʚʘʝʪ ʩʝʣʴʩʢʠʝ ʠ ʧʨʠʛʦʨʦʜʥʳʝ ʨʘʡʦʥʳ. ʂʩʪʘʪʠ, ʚ ɿʘʧʘʜʥʦʡ 

ɽʚʨʦʧʝ ʙʠʦʛʘʟʦʤ ʫʞʝ ʦʪʘʧʣʠʚʘʝʪʩʷ ʥʝ ʤʝʥʝʝ ʧʦʣʦʚʠʥʳ ʧʪʠʮʝʬʝʨʤ, ʧʨʠʯʝʤ ʩʳʨʴʝʤ ʜʣʷ 

ʦʪʦʧʠʪʝʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʷʚʣʷʶʪʩʷ ʦʙʳʯʥʳʝ ʦʪʭʦʜʳ ʪʝʭ ʞʝ ʧʪʠʮʝʬʝʨʤ. ɹʣʘʛʦʜʘʨʷ ʙʠʦʛʘʟʫ 

ʧʦʪʨʝʙʥʦʩʪʠ ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ ʪʦʧʣʠʚʝ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʴ ʣʝʪ 

ʩʦʢʨʘʪʠʣʠʩʴ ʙʦʣʝʝ ʯʝʤ ʥʘ ʪʨʝʪʴ. 

ʃʠʜʝʨʦʤ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʙʠʦʛʘʟʘ ʷʚʣʷʝʪʩʷ ʂʠʪʘʡ, ʢʦʪʦʨʳʡ ʝʱʝ ʚ ʚ ʧʨʦʰʣʦʤ 

ʩʪʦʣʝʪʠʠ ʩʦʚʝʨʰʠʣ çʙʦʣʴʰʦʡ ʙʠʦʛʘʟʦʚʳʡ ʩʢʘʯʦʢè, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʙʦʣʝʝ 60% ʚʩʝʛʦ 

ʘʚʪʦʙʫʩʥʦʛʦ ʧʘʨʢʘ ʩʪʨʘʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ, ʩʝʡʯʘʩ ʨʘʙʦʪʘʝʪ ʥʘ ʙʠʦʛʘʟʝ. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʙʠʦʛʘʟʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʚ ʂʠʪʘʝ ʢ ʢʦʥʮʫ 80-ʭ ʛʦʜʦʚ XX ʚ. ʙʳʣʦ ʟʘʩʝʢʨʝʯʝʥʦ. 

ʉʝʡʯʘʩ ʂʠʪʘʡ ʵʢʩʧʦʨʪʠʨʫʝʪ ʠʭ ʙʦʣʝʝ ʯʝʤ ʚ 20 ʩʪʨʘʥ ʤʠʨʘ. 

ɼʣʷ ʜʚʠʛʘʪʝʣʝʡ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʠʝ ʚʠʜʳ 

ʙʠʦʪʦʧʣʠʚʘ: ʵʪʘʥʦʣ, ʤʝʪʘʥʦʣ, ʙʠʦʜʠʟʝʣʴ. ʂʘʞʜʦʝ ʩ ʵʪʠʭ ʚʠʜʦʚ ʠʤʝʝʪ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ 

ʥʝʜʦʩʪʘʪʢʠ. ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʥʝʪ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʙʠʦʪʦʧʣʠʚʘ. ɺ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʫʞʝ ʩʠʩʪʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʵʥʝʨʛʠʠ ʙʦʣʝʝ 

ʥʘʣʘʞʝʥʘ, ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʠʦʪʦʧʣʠʚʦ ʚ ʩʤʝʩʠ ʩ ʙʝʥʟʠʥʦʤ 

ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ ʙʠʦʪʦʧʣʠʚʘ ʷʚʣʷʶʪʩʷ: 

- ʵʢʦʣʦʛʠʯʥʦʩʪʴ ð ʩʘʤʳʡ ʚʘʞʥʳʡ ʬʘʢʪʦʨ, ʢʦʪʦʨʳʡ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʟʘʩʦʨʝʥʠʝ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚʳʭʣʦʧʥʳʤʠ ʛʘʟʘʤʠ ʠ ʧʨʦʜʫʢʪʘʤʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ; 

- ʮʝʥʘ ð ʩʪʦʠʤʦʩʪʴ ʙʠʦʪʦʧʣʠʚʘ ʥʘ ʧʦʨʷʜʦʢ ʥʠʞʝ ʯʝʤ ʪʦʛʦ ʞʝ ʙʝʥʟʠʥʘ; 

- ʪʦʧʣʠʚʥʘʷ ʩʠʩʪʝʤʘ ʥʝ ʟʘʩʦʨʷʝʪʩʷ, ʥʘ ʜʚʠʛʘʪʝʣʝ ʥʝ ʦʙʨʘʟʫʝʪʩʷ ʛʘʨʴ, ʩʘʞʘ. 
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ʆʜʥʘʢʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʧʨʠʭʦʜʠʪʩʷ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚ ʚʦʧʨʦʩʘʭ 

ʧʝʨʩʧʝʢʪʠʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʠʦʪʦʧʣʠʚʘʭ ʚ ʩʪʨʘʥʘʭ ʧʦʩʪʩʦʚʝʪʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʩʫʱʝʩʪʚʫʶʪ 

ʩʣʝʜʫʶʱʠʝ ʥʝʜʦʩʪʘʪʢʠ: 

- ʥʘʣʠʯʠʝ ʤʠʥʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʟʘʧʨʘʚʦʢ ʩ ʙʠʦʪʦʧʣʠʚʦʤ; 

- ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʯʠʩʪʢʠ ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʧʝʨʝʭʦʜʘ ʘʚʪʦʤʦʙʠʣʷ ʥʘ 

ʙʠʦʪʦʧʣʠʚʦ; 

- ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʦʛʨʝʚʘ ʜʚʠʛʘʪʝʣʷ ʟʠʤʥʠʭ 

ʫʩʣʦʚʠʷʭ. 

ʉʘʤʳʤ ʧʦʧʫʣʷʨʥʳʤ ʙʠʦʪʦʧʣʠʚʦʤ ʜʣʷ ʘʚʪʦʤʦʙʠʣʝʡ ʷʚʣʷʝʪʩʷ ʵʪʘʥʦʣ. ɹʠʦʵʪʘʥʦʣ ï 

ʦʙʳʯʥʳʡ ʵʪʘʥʦʣ, ʧʦʣʫʯʝʥʥʳʡ ʚ ʭʦʜʝ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʙʨʦʞʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 

ʏʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʢʫʢʫʨʫʟʫ, ʠ ʩʘʭʘʨʥʳʡ ʪʨʦʩʪʥʠʢ. ʅʦ ʪʘʢʞʝ ʚ ʭʦʜ ʠʜʫʪ ʠ ʢʘʨʪʦʬʝʣʴ, 

ʷʯʤʝʥʴ, ʩʘʭʘʨʥʘʷ ʩʚʝʢʣʘ ï ʪʦ ʝʩʪʴ ʪʝ ʧʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʤʥʦʛʦ ʢʨʘʭʤʘʣʘ ʠʣʠ ʩʘʭʘʨʘ 

ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʭʦʨʦʰʝʤʫ ʙʨʦʞʝʥʠʶ [1]. ɺ ʦʩʥʦʚʥʦʤ ʵʪʘʥʦʣ ʩʤʝʰʠʚʘʶʪ ʩ ʙʝʥʟʠʥʦʤ ʚ 

ʩʦʦʪʥʦʰʝʥʠʠ 10% ʵʪʘʥʦʣ 90% ʙʝʥʟʠʥ. ʕʪʘ ʬʦʨʤʫʣʘ ʯʘʱʝ ʚʩʝʛʦ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʤʠʨʝ, ʧʦʜ ʥʝʝ ʥʝ 

ʥʫʞʥʦ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʪʦʧʣʠʚʥʫʶ ʩʠʩʪʝʤʫ ʘʚʪʦʤʦʙʠʣʷ. ʂʘʞʝʪʩʷ ʯʪʦ 10 % ʤʘʣʦ ï ʥʦ ʦʥʠ 

ʠʛʨʘʶʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʩʦʭʨʘʥʝʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɽʩʣʠ ʞʝ ɻ ʪʘʥʦʣʘ 90%, ʘ ʙʝʥʟʠʥʘ 10%, 

ʪʦʛʜʘ ʥʫʞʥʦ ʤʝʥʷʪʴ ʚʩʶ ʩʠʩʪʝʤʫ. ɺʦʟʤʦʞʥʦʩʪʠ ʞʝ ʛʠʙʨʠʜʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʧʦʟʚʦʣʷʶʪ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʝʟʜʳ ʥʘ ʣʶʙʦʤ ʚʠʜʝ ʪʦʧʣʠʚʘ ʙʝʟ ʧʨʦʙʣʝʤ. 

ɺʪʦʨʦʝ ʪʦʧʣʠʚʦ ʧʦ ʧʦʧʫʣʷʨʥʦʩʪʠ ï ʙʠʦʜʠʟʝʣʴ. ɽʛʦ ʪʦʞʝ ʧʦʣʫʯʘʶʪ ʧʫʪʝʤ ʧʝʨʝʨʘʙʦʪʢʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʥʦ ʥʝ ʢʨʘʭʤʘʣʴʥʳʭ ʠʣʠ ʩʘʭʘʨʥʳʭ, ʘ ʪʝʭ ʢʦʪʦʨʳʝ ʚ ʙʦʣʴʰʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʩʦʜʝʨʞʘʪ ʤʘʩʣʘ. ʅʘʧʨʠʤʝʨ: ʩʦʷ, ʧʦʜʩʦʣʥʫʭ ʠʣʠ ʨʘʧʩ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʙʠʦʜʠʟʝʣʷ 

ʟʘʪʨʘʪʥʦʝ, ʯʝʤ ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʪʘʥʦʣʘ. ʅʘʜʦ ʩʥʘʯʘʣʘ ʚʣʦʞʠʪʴ ʜʝʥʴʛʠ ʚ ʨʘʩʪʝʥʠʷ, ʩʦʙʨʘʪʴ 

ʧʝʨʝʨʘʙʦʪʘʪʴ, ʠ ʠʤʝʥʥʦ ʧʝʨʝʨʘʙʦʪʢʘ ʙʦʣʴʰʝ ʚʩʝʛʦ ʪʨʝʙʫʝʪ ʟʘʪʨʘʪ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʧʦʣʫʯʝʥʥʦʝ 

ʩʳʨʴʝ ï ʤʘʩʣʦ ʥʫʞʥʦ ʧʝʨʝʵʪʝʨʠʬʠʮʠʨʦʚʘʪʴ ʤʝʪʘʥʦʣʦʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 60Áʉ ʠ ʥʦʨʤʘʣʴʥʦʤ 

ʜʘʚʣʝʥʠʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʀ ʙʠʦʜʠʟʝʣʴ ʥʝʦʙʭʦʜʠʤʦ ʭʨʘʥʠʪʴ ʥʝ ʙʦʣʝʝ 

ʪʨʝʭ ʤʝʩʷʮʝʚ ï ʜʦʣʴʰʝ ï ʦʥ ʨʘʟʣʘʛʘʝʪʩʷ. 

 

 

ʈʠʩʫʥʦʢ 1 - ɹʠʦʪʦʧʣʠʚʦ- ʘʣʴʪʝʨʥʘʪʠʚʥʦʝ ʪʦʧʣʠʚʦ ʜʣʷ ʘʚʪʦʤʦʙʠʣʝʡ 

 

ʊʘʢ ʞʝ, ʢʘʢ ʠ ʵʪʘʥʦʣ, ʙʠʦʜʠʟʝʣʴ ʧʨʠʤʝʥʷʶʪ ʚ ʩʤʝʩʠ ʩ ʜʠʟʝʣʴʥʳʤ ʪʦʧʣʠʚʦʤ, ʪʦʞʝ ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʤ ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ. ʅʦ ʚ ʧʨʠʤʝʥʝʥʠʠ ʙʠʦʜʠʟʝʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʪʦʧʣʠʚʥʦʡ 

ʩʠʩʪʝʤʳ ʥʝ ʪʨʝʙʫʝʪʩʷ. ʂʦʥʝʯʥʦ, ʵʪʠ ʩʨʝʜʩʪʚʘ ʜʣʷ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ ʵʢʦʣʦʛʠʯʥʳʝ ʠ 

ʙʝʟʦʧʘʩʥʳʝ, ʥʦ ʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʠʞʝ, ʯʝʤ ʵʥʝʨʛʠʷ ʙʝʥʟʠʥʘ ʠʣʠ ʜʠʟʝʣʷ. ʇʨʠ 

ʵʪʦʤ ʤʦʱʥʦʩʪʴ ʜʠʟʝʣʷ ʩʥʠʞʘʝʪʩʷ, ʘ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 
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ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʠʦʪʦʧʣʠʚʘ ʪʦʧʣʠʚʥʘʷ ʩʠʩʪʝʤʘ ʢʘʢ ʙʳ ʦʯʠʱʘʝʪʩʷ, ʠʟ-ʟʘ 

ʧʨʠʩʫʪʩʪʚʠʷ ʩʧʠʨʪʘ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪʩʷ ʚ ʙʠʦʵʪʘʥʦʣʝ. ʕʪʘʥʦʣ ʨʘʩʪʚʦʨʷʝʪ ʛʘʨʴ ʠ ʩʘʞʫ ʚ 

ʩʠʩʪʝʤʝ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ ʪʦʧʣʠʚʥʫʶ ʩʠʩʪʝʤʫ ʚ ʯʠʩʪʦʪʝ. ʂʦʥʝʯʥʦ, ʠʟ-ʟʘ ʵʪʦʛʦ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʥʦ ʥʝʥʘʤʥʦʛʦ. ɺʩʝʛʦ ʥʘ 5-7%. ʅʦ ʚʦʟʥʠʢʘʝʪ ʵʢʦʥʦʤʠʷ ʥʘ ʪʦʤ, ʯʪʦ ʥʝ ʥʫʞʥʦ 

ʯʠʩʪʠʪʴ ʪʦʧʣʠʚʥʫʶ ʩʠʩʪʝʤʫ, ʢʘʢ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝʬʪʷʥʳʭ ʧʨʦʜʫʢʪʦʚ. 

ʇʦ ʤʥʝʥʠʶ ʤʥʦʛʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʠʦʪʦʧʣʠʚʘ ʥʝ ʙʫʜʝʪ ʧʨʦʙʣʝʤ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʘʨʠ ʥʘ ʩʚʝʯʘʭ, ʢʦʣʴʮʘ ʧʦʨʰʥʝʡ ʠ ʩʘʤʠ ʧʦʨʰʥʠ, ʬʘʢʝʣʴʥʳʡ ʚʳʭʦʜ ʬʦʨʩʫʥʢʘ ï 

ʨʘʩʧʳʣʠʪʝʣʷ ï ʚʩʝ ʵʪʦ ʙʫʜʝʪ ʯʠʩʪʳʤ. ʅʦ ʦʙʷʟʘʪʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʘ ʯʠʩʪʢʘ ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʳ, 

ʚ ʩʣʝʜʩʪʚʠʠ ʪʦʛʦ, ʯʪʦ ʵʪʘʥʦʣ ʨʘʩʪʚʦʨʠʪ ʚʩʶ ʛʨʷʟʴ ʩʦ ʩʪʝʥʦʢ ʙʝʥʟʦʙʘʢʘ ʠ ʢʦʛʜʘ ʜʚʠʛʘʪʝʣʴ 

ʟʘʨʘʙʦʪʘʝʪ ï ʚʩʝ ʵʪʦ ʧʦʡʜʝʪ ʚ ʢʘʤʝʨʫ ʩʛʦʨʘʥʠʷ ʯʝʨʝʟ ʚʩʶ ʪʦʧʣʠʚʥʫʶ ʩʠʩʪʝʤʫ ʠ ʪʦʧʣʠʚʥʘʷ 

ʩʠʩʪʝʤʘ ʧʦʜʚʝʨʛʥʝʪʩʷ ʟʘʩʦʨʝʥʠʶ. ʇʦʵʪʦʤʫ ʯʠʩʪʢʘ ʩʠʩʪʝʤʳ ʥʝ ʥʘʥʦʩʠʪ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ 

ʚʨʝʜʘ ʠ ʪʦʧʣʠʚʥʘʷ ʩʠʩʪʝʤʘ ʘʚʪʦʤʦʙʠʣʷ ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʠʜʝʘʣʴʥʦʡ ʯʠʩʪʦʪʝ. ʕʪʦ ʧʨʦʜʣʝʚʘʝʪ 

ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ [2]. 

ɹʠʦʪʦʧʣʠʚʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦ ʚʩʝʭ ʤʘʨʢʘʭ ʘʚʪʦʤʦʙʠʣʷʭ. ʇʨʠ ʞʝʣʘʥʠʠ ʥʘ 

ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʦʜʝʣʷʭ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʩʧʝʮʠʘʣʴʥʳʡ ʘʜʘʧʪʝʨ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ 

ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʪʦʧʣʠʚʥʫʶ ʩʤʝʩʴ ï ʜʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʜʘʪʯʠʢʠ, ʢʦʪʦʨʳʝ ʢʦʥʪʨʦʣʠʨʫʶʪ ʨʘʩʭʦʜ 

ʪʦʧʣʠʚʘ, ʤʦʛʫʪ ʧʦʢʘʟʳʚʘʪʴ, ʯʪʦ ʥʫʞʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʦʛʘʱʝʥʥʳʝ ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʳ ï ʘ 

ʵʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ï ʯʝʛʦ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʥʫʞʥʦ. ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʘʜʘʧʪʝʨʘ ʧʝʨʝʜ 

ʬʦʨʩʫʥʢʦʡïʨʘʩʧʳʣʠʪʝʣʝʤ ʩʠʩʪʝʤʘ ʘʚʪʦʤʦʙʠʣʷ ʥʝ ʩʦʚʩʝʤ ʥʘʨʫʰʘʝʪʩʷ. ʅʦ ʘʜʘʧʪʝʨ ʜʦʚʦʣʴʥʦ 

ʧʦʣʝʟʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʜʣʷ ʢʦʥʪʨʦʣʷ ʢʦʣʠʯʝʩʪʚʦ ʠ ʚʨʝʤʝʥʠ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ ʚ ʢʘʤʝʨʫ ʩʛʦʨʘʥʠʷ. 

ɺ ʘʚʪʦʤʦʙʠʣʷʭ ʙʦʣʝʝ ʨʘʥʥʠʭ ʤʦʜʝʣʝʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʠʦʪʦʧʣʠʚʦ ʙʝʟ ʘʜʘʧʪʝʨʘ. ʆʥʠ ʥʝ 

ʦʙʣʘʜʘʶʪ ʩʠʩʪʝʤʦʡ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʪʦʧʣʠʚʘ. 

 

 

ʈʠʩʫʥʦʢ 2 - ʇʨʦʮʝʩʩ ʠʟʛʦʪʦʚʣʝʥʠʷ ʵʪʘʥʦʣʘ ʧʦʭʦʞ ʥʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʧʠʨʪʘ 

 

ʇʦʯʝʤʫ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʥʝʪ ʥʦʨʤʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʪʦʧʣʠʚʘ? ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ 

ʪʝʤ, ʯʪʦ ʥʝʬʪʝʪʨʝʡʜʝʨʘʤ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʝʚʳʛʦʜʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʜʘʥʥʦʛʦ ʚʠʜʘ ʪʦʧʣʠʚʘ. ɺ ʵʪʦʤ ʚʦʧʨʦʩʝ ʦʪʩʫʪʩʪʚʫʝʪ ʟʘʢʦʥʦʜʘʪʝʣʴʩʢʘʷ ʠ ʥʦʨʤʘʪʠʚʥʦ ï 

ʧʨʘʚʦʚʘʷ ʙʘʟʘ ʠ ʘʚʪʦʤʦʙʠʣʠʩʪʳ ʥʘʰʝʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʤʘʣʦ ʧʨʦʠʥʬʦʨʤʠʨʦʚʘʥʳ ʦ ʚʦʟʤʦʞʥʦʩʪʷʭ 

ʜʘʥʥʦʛʦ ʚʠʜʘ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʪʦʧʣʠʚʘ. ʅʘʩʝʣʝʥʠʝ, ʚ ʩʠʣʫ ʩʚʦʝʡ ʟʘʥʷʪʦʩʪʠ ʥʝ ʫʩʧʝʚʘʝʪ ʩʣʝʜʠʪʴ 

ʟʘ ʚʩʝʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʪʝʭʥʠʯʝʩʢʠʭ ʜʦʩʪʠʞʝʥʠʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʷ. ʀ 

ʧʦʵʪʦʤʫ ʦʪʩʫʪʩʪʚʫʝʪ ʠʥʬʦʨʤʘʮʠʷ, ʧʦʨʦʞʜʘʶʱʘʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪʩʫʪʩʪʚʠʝ ʩʧʨʦʩʘ. 

ʂʘʢ ʫʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʵʪʘʥʦʣ ʧʦʣʫʯʘʶʪ ʚ ʧʨʦʮʝʩʩʝ ʙʨʦʞʝʥʠʷ ʩʘʭʘʨʥʳʭ ʠ 

ʢʨʘʭʤʘʣʴʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ (ʨʠʩ.2). ʇʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʯʪʠ, ʪʘʢʦʡ ʢʘʢ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʧʠʨʪʘ. ʉ ʧʦʤʦʱʴʶ ʬʝʨʤʝʥʪʦʚ ʚʝʱʝʩʪʚʘ ʠʟ ʨʘʩʪʝʥʠʡ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʩʘʭʘʨ, 

ʢʦʪʦʨʳʡ ʩʙʨʘʞʠʚʘʶʪ ʩ ʧʦʤʦʱʴʶ ʜʨʦʞʞʝʡ ʚ ʙʨʘʛʫ. ʇʦʩʣʝ ʧʨʦʮʝʩʩʘ ʩʙʨʘʞʠʚʘʥʠʷ ʵʪʘʥʦʣ 

ʧʝʨʝʛʦʥʷʶʪ  ʩ  ʧʦʤʦʱʴʶ  ʜʠʩʪʠʣʣʷʮʠʦʥʥʦʡ  ʫʩʪʘʥʦʚʢʠ  ʠ  ʜʦʧʦʣʥʠʪʝʣʴʥʦ  ʦʯʠʱʘʶʪ  ʚ 
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ʨʝʢʪʠʬʠʢʘʮʠʦʥʥʦʡ ʫʩʪʘʥʦʚʢʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʩʝʭ ʵʪʠʭ ʜʝʡʩʪʚʠʡ ʧʦʣʫʯʘʶʪ ʵʪʘʥʦʣ ʚ 

ʚʧʝʨʝʤʝʰʢʫ ʩ ʚʦʜʦʡ ʠ ʥʝʦʙʭʦʜʠʤʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʙʝʟʚʦʜʠʪʴ ʩʤʝʩʴ ʠ ʧʦʣʫʯʝʥʥʳʡ ʯʠʩʪʳʡ 

ʵʪʘʥʦʣ ʤʦʞʥʦ ʫʞʝ ʩʤʝʰʠʚʘʪʴ ʩ ʙʝʥʟʠʥʦʤ. ʕʪʘʥʦʣ ʚ ʩʤʝʩʠ ʩ ʙʝʥʟʠʥʦʤ ʨʘʙʦʪʘʝʪ ʢʘʢ ʦʢʠʩʣʠʪʝʣʴ 

ʠ ʢʘʢ ʩʧʦʩʦʙ ʫʚʝʣʠʯʝʥʠʷ ʦʢʪʘʥʦʚʦʛʦ ʯʠʩʣʘ. 

ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʜʠʟʝʣʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʥʳʝ ʚʠʜʳ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ. ʇʨʦʮʝʩʩ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʫʞʥʦ ʫʤʝʥʴʰʠʪʴ ʚʷʟʢʦʩʪʴ ʤʘʩʣʘ ʩ ʧʦʤʦʱʴʶ ʩʧʠʨʪʘ. 

ʃʶʙʦʝ ʤʘʩʣʦ ʩʦʩʪʦʠʪ ʩ ʪʨʠʛʣʠʮʝʨʠʜʦʚ. ʊʦ ʝʩʪʴ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʩʦʩʪʘʚʝ ʛʣʠʮʝʨʠʥʘ ʫʚʝʣʠʯʠʚʘʝʪ 

ʚʷʟʢʦʩʪʴ ʤʘʩʣʘ. ʇʦʵʪʦʤʫ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʝʡʪʨʘʣʠʟʘʮʠʷ ʛʣʠʮʝʨʠʥ ʧʦʩʨʝʜʩʪʚʦʤ 

ʩʧʠʨʪʘ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʥʘʟʳʚʘʝʪʩʷ ʪʨʘʥʩʵʪʝʨʠʬʠʢʘʮʠʝʡ. ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʦʣʫʯʘʝʪʩʷ ʯʠʩʪʳʡ 

ʙʠʦʜʠʟʝʣʴ ʮʚʝʪʘ ʤʝʜʘ, ʦʥ ʥʘ ʚʠʜ ʥʝ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʥʠʢʘʢʠʭ ʧʨʠʤʝʩʝʡ, ʘ ʝʩʣʠ ʦʥ ʩʣʝʛʢʘ 

ʤʫʪʥʳʡ, ʪʦ ʵʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʘʣʠʯʠʝ ʚʦʜʳ, ʢʦʪʦʨʘʷ ʫʜʘʣʷʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʥʘʛʨʝʚʘʥʠʷ. 

ɺ ʧʝʨʝʯʝʥʴ ʚʠʜʦʚ ʙʠʦʪʦʧʣʠʚʘ ʪʘʢʞʝ ʚʭʦʜʠʪ ʙʠʦʤʝʪʘʥ ï ʛʘʟ, ʧʦʣʫʯʘʝʤʳʡ ʦʪ ʨʘʟʥʳʭ 

ʦʪʭʦʜʘ ï ʨʘʩʪʝʥʠʡ, ʜʨʝʚʝʩʥʦʡ ʩʪʨʫʞʢʠ, ʩʦʣʦʤʳ, ʢʦʞʫʨʳ ʬʨʫʢʪʦʚ ʠ ʦʚʦʱʝʡ. ʊʦ ʝʩʪʴ ʦʪ 

ʚʪʦʨʦʩʦʨʪʥʦʛʦ ʩʳʨʴʷ. ʆʪ ʧʨʝʩʩʦʚʢʠ ʠ ʩʢʦʧʣʝʥʠʷ ʵʪʠʭ ʧʨʦʜʫʢʪʦʚ ʧʦʣʫʯʘʶʪ ʤʝʪʘʥ ï ʙʠʦʛʘʟ, 

ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʤʝʪʘʥʘ ʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. ɼʣʷ ʧʨʠʤʝʥʝʥʠʷ ʝʛʦ ʚ ʘʚʪʦʤʦʙʠʣʷʭ ʥʝʦʙʭʦʜʠʤʘ 

ʦʯʠʩʪʢʘ ʦʪ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. ʀ ʩʘʤʳʤ ʩʦʚʨʝʤʝʥʥʳʤ ʚʠʜʦʤ ʪʦʧʣʠʚʘ, ʢʦʪʦʨʦʤʫ ʝʱʝ ʥʝʪ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʪʦʧʣʠʚʦ ʩ ʚʦʜʦʨʦʩʣʝʡ (ʨʠʩ.3). ʈʦʩʩʠʡʩʢʠʝ ʫʯʸʥʳʝ 

ʆʙʲʝʜʠʥʸʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ (ʆʀɺʊ) ʈɸʅ ʠ ʄɻʋ ʨʘʟʨʘʙʦʪʘʣʠ 

ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʙʠʦʪʦʧʣʠʚʘ ʜʣʷ ʘʚʪʦʤʦʙʠʣʝʡ ʠʟ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ. ʀ ʫʞʝ ʥʝ 

ʪʦʣʴʢʦ ʨʘʟʨʘʙʦʪʘʣʠ, ʥʦ ʠ ʫʩʧʝʰʥʦ ʧʨʦʪʝʩʪʠʨʦʚʘʣʠ. ʀʟ ʧʦʣʫʯʝʥʥʦʡ ʙʠʦʥʝʬʪʠ ʙʳʣʘ ʚʳʜʝʣʝʥʘ 

ʙʝʥʟʠʥʦʚʘʷ ʬʨʘʢʮʠʷ (ʙʠʦʙʝʥʟʠʥ). ɿʘʪʝʤ ʩʤʝʩʴ ʦʙʳʯʥʦʛʦ ʙʝʥʟʠʥʘ ʠ ʙʠʦʙʝʥʟʠʥʘ ʠʩʧʳʪʘʣʠ ʥʘ 

ʜʚʫʭʪʘʢʪʥʦʤ ʜʚʠʛʘʪʝʣʝ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ ʨʘʜʠʦʫʧʨʘʚʣʷʝʤʦʡ ʤʘʰʠʥʳ [3]. 

 

ʈʠʩʫʥʦʢ 3 - ʇʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʙʠʦʪʦʧʣʠʚʘ ʜʣʷ ʘʚʪʦʤʦʙʠʣʝʡ ʠʟ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ 

ʇʨʝʠʤʫʱʝʩʪʚʦ ʪʘʢʦʛʦ ʪʠʧʘ ʪʦʧʣʠʚʘ ʚ ʪʦʤ, ʯʪʦ ʩʳʨʴʝ ʤʦʞʥʦ ʚʳʨʘʱʠʚʘʪʴ ʠ ʚ ʚʦʜʝ, ʠ ʥʘ 

ʥʝʧʨʠʛʦʜʥʳʭ ʜʣʷ ʭʦʟʷʡʩʪʚʘ ʫʯʘʩʪʢʘʭ ʟʝʤʣʠ. ɹʠʦʪʦʧʣʠʚʦ ʩ ʚʦʜʦʨʦʩʣʝʡ ɻ ʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʦ. 

ʅʝ ʥʫʞʥʦ ʪʨʘʪʠʪʴ ʙʦʣʴʰʠʝ ʫʩʠʣʠʷ, ʯʪʦʙ ʚʳʨʘʩʪʠʪʴ ʚʦʜʦʨʦʩʣʠ, ʘ ʦʥʠ ʠʤʝʶʪ ʩʘʤʳʝ ʙʦʣʴʰʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʦʙʲʝʤʫ ʪʦʧʣʠʚʘ ʧʦʩʣʝ ʧʝʨʝʨʘʙʦʪʢʠ. ʇʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ ʆʀɺʊ, 

ʤʠʢʨʦʚʦʜʦʨʦʩʣʠ ʩʯʠʪʘʶʪʩʷ ʦʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚʦʟʦʙʥʦʚʣʷʝʤʦʛʦ 

ʙʠʦʪʦʧʣʠʚʘ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʙʠʦʪʦʧʣʠʚʘ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʨʦʩʪʘ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʦʥʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʟʘʭʚʘʪʘ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʚʳʙʨʦʩʦʚ ʜʚʫʦʢʠʩʠ ʫʛʣʝʨʦʜʘ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ. ʅʫ, ʠ ʙʠʦʪʦʧʣʠʚʦ ʤʦʞʝʪ ʙʳʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʦ ʚ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʫʶ 

ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʢ ʧʨʠʤʝʨʫ, ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʪʦʨʥʦʛʦ ʪʦʧʣʠʚʘ, ʯʪʦ 

ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ. 
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ɿʘʧʘʩʳ ʥʝʬʪʠ, ʛʘʟʘ ʠ ʫʛʣʷ ʥʝ ʙʝʩʢʦʥʝʯʥʳ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʦʙʥʦʚʣʷʝʤʳ. ʇʦʵʪʦʤʫ 

ʧʨʦʠʟʚʦʜʠʪʴ ʪʦʧʣʠʚʦ ʧʨʠʜʝʪʩʷ ʠʟ ʚʩʝʛʦ, ʯʪʦ çʧʦʧʘʜʝʪʩʷè. ɼʘʞʝ ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ 

ʂʘʟʘʭʩʪʘʥʝ ʙʠʦʪʦʧʣʠʚʦ ð ʵʪʦ ʝʱʝ ʥʦʚʠʥʢʘ, ʥʝ ʥʫʞʥʦ ʩʪʦʷʪʴ ʚ ʩʪʦʨʦʥʝ ʦʪ ʤʠʨʘ ʚʩʝʛʦ. ɽʩʣʠ 

ʩʝʡʯʘʩ ʥʝʪ ʧʨʦʙʣʝʤ ʩ ʥʝʬʪʴʶ ʠ ʛʘʟʦʤ, ʪʦ ʚʩʢʦʨʝ ʦʥʠ ʚʦʟʥʠʢʥʫʪ ʠ ʧʨʠʜʝʪʩʷ ʧʦʢʫʧʘʪʴ ɻ ʪʦ ʩʘʤʦʝ 

ʪʦʧʣʠʚʦ ʟʘ ʛʨʘʥʠʮʝʡ, ʪʝʤ ʩʘʤʳʤ ʙʳʪʴ ʟʘʚʠʩʠʤʳʤʠ ʦʪ ʠʥʦʩʪʨʘʥʥʳʭ ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ. 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʤʝʨʝʥʠʷ ʤʥʦʛʠʭ ʩʪʨʘʥ ʚ ʤʠʨʝ ʧʦ ʚʥʝʜʨʝʥʠʶ ʥʦʚʳʭ 

ʚʠʜʦʚ ʪʦʧʣʠʚʘ ʦʪʥʶʜʴ ʥʝ ʷʚʣʷʶʪʩʷ ʚʳʤʳʩʣʦʤ. ʄʥʦʛʠʝ ʛʦʩʫʜʘʨʩʪʚʘ ʫʞʝ ʚʥʝʜʨʠʣʠ ʩʚʦʠ 

ʪʝʭʥʦʣʦʛʠʠ, ʥʝʢʦʪʦʨʳʝ ʪʦʣʴʢʦ ʚʳʭʦʜʷʪ ʥʘ ʵʪʦʪ ʨʳʥʦʢ ʩ ʥʦʚʳʤʠ ʨʘʟʨʘʙʦʪʢʘʤʠ. ʅʦ ʦʜʥʦʟʥʘʯʥʦ 

ʦʜʥʦ ï ʙʫʜʫʱʝʝ - ʟʘ ʨʘʩʪʠʪʝʣʴʥʳʤ ʙʠʦʪʦʧʣʠʚʦʤ. ɻʣʘʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ, ʦʙʫʩʣʦʚʠʚʰʠʤʠ 

ʨʘʟʚʠʪʠʝ ʙʠʦʪʦʧʣʠʚ, ʷʚʣʷʶʪʩʷ: ʦʙʝʩʧʝʯʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ; ʩʦʭʨʘʥʝʥʠʝ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ; ʩʦʭʨʘʥʝʥʠʝ ʟʘʧʘʩʦʚ 

ʩʦʙʩʪʚʝʥʥʳʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʜʣʷ ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ; ʫʚʝʣʠʯʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʩʳʨʴʷ ʜʣʷ 

ʥʝʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʧʣʠʚʘ. 

 

ʉʇʀʉʆʂ ʀʉʇʆʃʔɿʆɺɸʅʅʓʍ ʀʉʊʆʏʅʀʂʆɺ 
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ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ // ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ: ʧʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ: ʤʘʪʝʨʠʘʣʳ III ʄʝʞʜʫʥʘʨ. 

ʥʘʫʯ. ʢʦʥʬ. (ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʠʶʣʴ 2015 ʛ.). ð ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ: ʉʚʦʝ ʠʟʜʘʪʝʣʴʩʪʚʦ, 2015. 

ð ʉ. 88-91. 

2. ɺʠʥʘʨʦʚ ɸ. ʖ. ʕʬʬʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʝʨʝʨʘʙʦʪʢʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʚ 

ʙʠʦʪʦʧʣʠʚʦ // ʕʂʠʇ: ʕʢʦʣʦʛʠʷ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʈʦʩʩʠʠ: ʂʘʣʚʠʩ (ʄʦʩʢʚʘ) - 2008. - ˉ 11. - 
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3. ɺʦʨʦʥʦʚ ʖ. ʇ. ɹʠʦʪʦʧʣʠʚʦ ʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʣʘʥʪʘʮʠʷʭ // ʕʂʆ. ʕʢʦʥʦʤʠʢʘ ʠ 

ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. - 2007. - ˉ 11. - ʉ. 112-121. 
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ˉ2 ʉɽʂʎʀʗ 

ʀʅɾɽʅɽʈʃɯʂ נʓʃʓʄɼɸʈɼʓ ɼɸʄʓʊʋɼʓר ᴆɿɽʂʊɯ ʄᴄʉɽʃɽʃɽʈɯ ʄɽʅ 

ʇɽʈʉʇɽʂʊʀɺɸʃɸʈʓ 

 

ʆᴄɾ 629.113.004 

 

ʄɸʐʀʅɸʃɸʈ ʄɽʅ ɾɸɹɼʓפʊɸʈɼʓר ʉɽʅɯʄɼɯʃɯʂ ɾᴄʅɽ פʓɿʄɽʊ 

ɸʊפɸʈʋ ױɿɸפʊʓנʓʅʓר ʂᴆʈʉɽʊʂɯʐʊɽʈɯʅ ɽʉɽʇʊɽʋɼɽ ʓפʊʀʄɸʃɼʓפ 

ʊɽʆʈʀʗʉʓʅ פʆʃɼɸʅʋ 

 

ʅײʨʩײʣʪʘʥʦʚ פ.פ. - ʊʊ-25 ʪʦʙʳʥʳש ʩʪʫʜʝʥʪʽ 

ʉʫʡʝʫʦʚʘ ʅ.ɹ. - סʳʣʳʤʠ ʞʝʪʝʢʰʽʩʽ 

ʐ. ɽʩʝʥʦʚ ʘʪʳʥʜʘסʳ ʂʘʩʧʠʡ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʞᴅʥʝ ʠʥʞʠʥʠʨʠʥʛ ʫʥʠʚʝʨʩʠʪʝʪʽ 

ɸץʪʘʫ, פʘʟʘץʩʪʘʥ 

 

ɸשʜʘʪʧʘ: ʄʘץʘʣʘʜʘ ʤʘʰʠʥʘʣʘʨ ʤʝʥ ʞʘʙʜʳץʪʘʨʜʳש ʩʝʥʽʤʜʽʣʽʢ ʞᴅʥʝ ʰʳʜʘʤʜʳʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʝʩʝʧʪʝʫ ᴅʜʽʩʪʝʨʽ ץʘʨʘʩʪʳʨʳʣʳʧ, ʦʣʘʨʜʳש ʞײʤʳʩ ̔ ʩʪʝʫ ʙʘʨʳʩʳʥʜʘ ʪʫʳʥʜʘʡʪʳʥ 

ʽʩʪʝʥ ʰʳסʫʣʘʨʳʥ ʪʘʣʜʘʫ װʰʽʥ ʳץʪʠʤʘʣʜʳץ ʪʝʦʨʠʷʩʳ ʤʝʥ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʩʪʘʪʠʩʪʠʢʘ ʟʘשʜʘʨʳ 

ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣסʘʥ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʩʝʥʽʤʜʽʣʽʢ ʪʝʦʨʠʷʩʳʥʳש ʟʘʤʘʥʘʫʠ ʪᴅʩʽʣʜʝʨʽ ʥʝʛʽʟʽʥʜʝ 

ʞʘʙʜʳץʪʘʨʜʳש ʞײʤʳʩ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ ʙʘסʘʣʘʫ, ʽʩʪʝʥ ʰʳסʫ ʩʝʙʝʧʪʝʨʽʥ ʘʥʳץʪʘʫ ʞᴅʥʝ ʦʣʘʨʜʳש 

ʘʣʜʳʥ ʘʣʫ ʞʦʣʜʘʨʳ ʟʝʨʪʪʝʣʛʝʥ. ɾײʤʳʩʪʘ ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ʤʘʰʠʥʘʣʘʨ ʤʝʥ ʞʘʙʜʳץʪʘʨʜʳש 

ʧʘʡʜʘʣʘʥʫ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʞᴅʥʝ ʦʣʘʨʜʳץ שʳʟʤʝʪ ʝʪʫ ʤʝʨʟʽʤʽʥ ײʟʘʨʪʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. 

ʊװʡʽʥ ʩᴇʟʜʝʨ: ʩʝʥʽʤʜʽʣʽʢ, ײʟʘץ ʤʝʨʟʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ, ʳץʪʠʤʘʣʜʳץ ʪʝʦʨʠʷʩʳ, 

ʪʦץʪʘʫʩʳʟ ʞײʤʳʩ ʽʩʪʝʫ ʳץʪʠʤʘʣʜʳסʳ. 

ʄʘʰʠʥʘʣʘʨ ʤʝʥ ʞʘʙʜʳץʪʘʨʜʳש ʩʝʥʽʤʜʽʣʽʢ ʞᴅʥʝ ʪᴇʟʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʝʩʝʧʪʝʫ, ʦʥʳש 

ʟʘʤʘʥʘʫʠ ʪʝʦʨʠʷʩʳʥʳש ʥʝʛʽʟʛʽ ץʘסʠʜʘʣʘʨʳ ʤʘʰʠʥʘʣʘʨʜʳש ʽʩ ʞװʟʽʥʜʝ ʘʣʳʥסʘʥ ʽʩʪʝʥ 

ʰʳסʫʣʘʨʳʥ ʪʘʣʜʘʫ װʰʽʥ ץʘʨʘʩʪʳʨʳʣʘʪʳʥ ʳץʪʠʤʘʣʜʳץ ʪʝʦʨʠʷʩʳ ʤʝʥ ʤʘʪʝʤʘʪʠʢʘʣʳץ 

ʩʪʘʪʠʩʪʠʢʘʥʳש ʟʘשʜʘʨʳʥ ץʦʣʜʘʥʫʜʘʥ ײץʨʳʣʘʜʳ. ɯʩʪʝʥ ʰʳסʫʜʳש r  שʩʠʧʘʪʳ ʦʣʘʨʜʳ ץʪʠʤʘʣʜʳץ

ʫʘץʳʪ ʙʦʡʳʥʰʘ ʧʘʡʜʘ ʙʦʣʘʪʳʥ ʙʝʣʛʽʩʽʟʜʽʢʪʽש ʞʦסʘʨʳ ʜᴅʨʝʞʝʩʽʤʝʥ, ʢʝʟʜʝʡʩʦץʪʳסʳʤʝʥ 

(ʩʪʦʭʘʩʪʠʢʘʣʳץ) ʞᴅʥʝ ʤʘʰʠʥʘʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʞʘסʜʘʡʣʘʨʳʥʜʘ ʝʩʝʧʪʝʫʛʝ ʘʣʳʥʙʘʡʪʳʥ 

ʬʘʢʪʦʨʣʘʨ ʩʘʥʳʥʘ ʪᴅʫʝʣʜʽʣʽʛʽʤʝʥ ʪװʩʽʥʜʽʨʽʣʝʜʽ. 

ʂᴇʧʪʝʛʝʥ ʞʘסʜʘʡʣʘʨʜʘ ʤʘʰʠʥʘʣʘʨʜʳש ʽʩʪʝʥ ʰʳסʫʳ ʢʝʟʜʝʡʩʦץʪʳץ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʆʣ 

ʢʝʟʜʝʡʩʦץ ʞʘסʜʘʡʣʘʨʜʳש ʧʘʡʜʘ ʙʦʣʫ ʟʘשʜʳʣʳץʪʘʨʳ ʞʝʪʢʽʣʽʢʪʽ ץʘʨʘʩʪʳʨʳʣסʘʥ [1]. ɽʢʽ ץʘʨʘʤʘ-

 :ʜʽʛʽ ʪʫʨʘʣʳ ʪʝʦʨʝʤʘ ʙʦʡʳʥʰʘשʪʝ שʙʽʨʣʽʛʽʥʽ שʳʥʳסʪʘʨ ʞʠʳʥʪʳץʪʠʤʘʣʜʳץʜʘʡ ʳסʘʨʩʳ ʞʘץ

P(t)+Q(t)=1 (1) 

ʤײʥʜʘסʳ P(t) ð t ʫʘץʳʪʳʥʜʘ ʙײʡʳʤʥʳש ʪʦץʪʘʫʩʳʟ ʞײʤʳʩ ʽʩʪʝʫ ʳץʪʠʤʘʣʜʳסʳ; 

Q(t) ð t ʫʘץʳʪʳʥʜʘ ʽʩʪʝʥ ʰʳסʫ ʳץʪʠʤʘʣʜʳסʳ. 

ʆʩ rʪʝשʜʽʢʪʝʥ P (t) =1 - Q(t), ʷסʥʠ P(t)<1. 

 ʽʩʪʝʥ שʳʩʳʥʘʥ, ʩʝʥʽʤʜʽʣʽʢ ʙʦʡʳʥʰʘ ʢʝʟ ʢʝʣʛʝʥ ʪʠʝʫ ʤʘʰʠʥʘʣʘʨʳʥʳסʨײʪ ץʨʳʣʳʤʜʳײפ

ʰʳסʫʳ ʤʘʰʠʥʘʥʳץ ,שʦʥʜʳʨסʳʥʳש, ʙװʢʽʣ ʢʝʰʝʥʽʥʽש ʽʩʪʝʥ ʰʳסʫʳʥʘ ᴅʢʝʧ ʩʦץʪʳʨʘʪʳʥ 

ʪʽʟʙʝʢʪʝʣʛʝʥ ʵʣʝʤʝʥʪʪʝʨʜʝʥ ʪײʨʘʪʳʥ ײץʨʳʣʳʤסʘ ʞʘʪʘʜʳ. ᴄʨʙʽʨ ʵʣʝʤʝʥʪ ʙʦʡʳʥʰʘ ʦʩʳʥʜʘʡ 

ʞʘסʜʘʡʣʘʨʜʳש ʳץʪʠʤʘʣʜʳסʳʥ ʢᴇʙʝʡʪʫ ʪʝʦʨʝʤʘʩʳʥʳש ʥʝʛʽʟʽʥʜʝ ʤײʥʜʘʡ ʞװʡʝʥʽש ʪʦץʪʘʫʩʳʟ 

ʞײʤʳʩ ʽʩʪʝʫ ʳץʪʠʤʘʣʜʳסʳ ʪʫʳʥʜʳʩʳʤʝʥ ײʩʳʥʩʘץ: 

ʈʇʆʉʃ (t) = p1 (t) p2 (t)...pn (t) = ʇʨi (t) 
i=1 

(2) 

ʤײʥʜʘסʳ ʨi (t) ðt ʫʘץʳʪʳ ʽʰʽʥʜʝ ץʦʥʜʳʨסʳʥʳש -̔ʰʽ ʵʣʝʤʝʥʪʽʥʽש ʪʦץʪʘʫʩʳʟ ʞײʤʳʩ ʽʩʪʝʫ 

ʳץʪʠʤʘʣʜʳסʳ; 

ʧ ð ʙʘʨʣʳץ ʪʝʭʥʠʢʘʣʳץ ʥʝʤʝʩʝ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʪʽʟʙʝʢʪʽש (ʞװʡʝʥʽש) ̔ ʩʪʝʥ h ʳסʫʳʥʘ ᴅʩʝʨ 
ʝʪʝʪʽʥ ʪʽʟʙʝʢʪʽ ɻ ʣʝʤʝʥʪʪʝʨʜʽש ʞʘʣʧʳ ʩʘʥʳ. 
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i 

= 

= 

= 

 שʳ (2) ʬʦʨʤʫʣʘʜʘʥ ᴅʨʜʘʡʳʤ ʦʥʳסʪʠʤʘʣʜʳץʤʳʩ ʽʩʪʝʫ ʳײʪʘʫʩʳʟ ʞץʪʦ שʳʥʳסʦʥʜʳʨפ

ʵʣʝʤʝʥʪʪʝʨʽʥʽש ʪʽʟʙʝʛʽʥ ײץʨʘʫʰʳʣʘʨ ʩʘʥʳʥʳש ᴇʩʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʢʝʤʠʜʽ ʞᴅʥʝ ᴅʨʙʽʨ 

ʵʣʝʤʝʥʪʪʽש ʪʦץʪʘʫʩʳʟ ʞײʤʳʩ ʽʩʪʝʫʽʥʝʥ ʘʟʘʷʜʳ. ʕʣʝʤʝʥʪʪʝʨ ʧʘʨʘʣʣʝʣʴ ץʦʩʳʣסʘʥʜʘ (ʨʝʟʝʨʚʪʝ 

 ʫʳʥʘ ᴅʢʝʣʽʧסʽʩʪʝʥ ʰʳ שʳʥʳסʦʥʜʳʨץ ʪʘʩײʫʳ ʪסʽʩʪʝʥ ʰʳ שʙʽʨʝʫʽʥʽ שʘʣʜʳʨʫ) ʢʝʟʽʥʜʝ ʦʣʘʨʜʳץ

ʩʦסʘʜʳ. ʄײʥʜʘ ץʦʥʜʳʨסʳʥʳש ʽʩʪʝʥ ʰʳסʫ ʳץʪʠʤʘʣʜʳסʳʥ ʝʩʝʧʪʝʫʛʝ ʙʦʣʘʜʳ: 
m 

Q(t) = q1 (t)q2 ...qm (t) ʇqi (t) 
i=1 

(3) 

ʤײʥʜʘסʳ qi (t) ð t ʫʘץʳʪ ʢʝʟʽʥʜʝ ץʦʥʜʳʨסʳʥʳש -̔ʰ ̔ʵʣʝʤʝʥʪʽʥʽש ʽʩʪʝʥ ʰʳסʫ 

ʳץʪʠʤʘʣʜʳסʳ; 

ʪ ð ʧʘʨʘʣʣʝʣʴ ץʦʩʳʣסʘʥ ʵʣʝʤʝʥʪʪʝʨ ʩʘʥʳ. 

ʆʩʳʜʘʥ (1) ʞᴅʥʝ qi (t) =1 - ʨi (t ) ᴇʨʥʝʛʽʥ ʝʩʢʝʨʩʝʢ, (2)-ʪʝשʜʽʢʪʽ ʪװʨʣʝʥʜʽʨʽʧ, ʙʳʣʘʡ 

ʞʘʟʘʤʳʟ: 
m 

Q(t) = ʇ[1 - p (t )] 
i=1 

(4) 

ʆʩʳʜʘʥ ʵʣʝʤʝʥʪʪʝʨʽ ʧʘʨʘʣʣʝʣʴ ץʦʩʳʣסʘʥ ץʦʥʜʳʨסʳʥʳש ʪʦץʪʘʫʩʳʟ ʞײʤʳʩ ʽʩʪʝʫ 

ʳץʪʠʤʘʣʜʳסʳ: 
m 

ʈʇɸʈ (t) = 1 - ʇ[1 - pi (t)] 
i 1 

(5) 

ɹײʣ ʬʦʨʤʫʣʘʜʘ ʵʣʝʤʝʥʪʪʝʨʽ ʧʘʨʘʣʣʝʣʴ ץʦʩʳʣסʘʥ ץʦʥʜʳʨסʳʥʳש ʪʦץʪʘʫʩʳʟ ʞײʤʳʩ ʽʩʪʝʫ 

ʳץʪʠʤʘʣʜʳסʳ ʦʥʳש ɻ ʣʝʤʝʥʪʪʝʨʽʥʽש ʪʦץʪʘʫʩʳʟ ʞײʤʳʩ ̔ ʩʪʝʫ r  ʘʨʳסʘʰʘʥ ʞʦץʳʥʘʥ ᴅʨסʪʠʤʘʣʜʳץ

ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. ʉʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ץʦʩʳʣʳʩʪʘʨʳ ʘʨʘʣʘʩ ʞװʡʝʣʝʨ ʜʝ ʢʝʟʜʝʩʝʜʽ, ʤʳʩʘʣʳ, 

"ʉʦʢʦʣ" ʧʦʨʪʘʣʜʳ ʢʨʘʥʜʘ ʝʢʽ ʧʘʨʘʣʣʝʣʴ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ ʘʡʥʘʣʫ ʤʝʭʘʥʠʟʤʽ ʙʘʨ, ʦʣʘʨʜʳש 

ᴅʨץʘʡʩʳʩʳʥʜʘ ʙʽʨ-ʙʽʨʽʤʝʥ ʪʽʟʙʝʢʪʝʧ ץʦʩʳʣסʘʥ ʙᴇʣʰʝʢʪʝʨ ʤʝʥ ʪʦʨʘʧʪʘʨ ʙʘʨ. 

ɾװʢʰʳסʳʨʣʘʨʜʳש ʝʢʽ ץʦʟסʘʣʪץʳʰʪʳ ʞʝʪʝʢʪʝʨʽ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʤʘʰʠʥʘʣʘʨ ʦʩʳʥʜʘʡ ץʦʩʳʣʳʩץʘ 

ʞʘʪʘʜʳ [2]. 

ʊʽʟʙʝʢʪʝʡ ץʦʩʳʣסʘʥ ʧ ɻʣʝʤʝʥʪʪʝʥ ʪײʨʘʪʳʥ ʧʘʨʘʣʣʝʣʴʜʽ ʪʽʟʙʝʢʪʝʨʽ ʙʘʨ ʘʨʘʣʘʩ ʞװʡʝʥʽש 

ʪʦץʪʘʫʩʳʟ ʞײʤʳʩ ʽʩʪʝʫ ʳץʪʠʤʘʣʜʳסʳʥ ʪʽʟʙʝʛʽʥʽש ʪʦץʪʘʫʩʳʟ ʞײʤʳʩ ʽʩʪʝʫ ʳץʪʠʤʘʣʜʳסʳʤʝʥ 

ʈʮ(t) ʙʽʨ ʵʣʝʤʝʥʪʽʥʽש ʪʦץʪʘʫʩʳʟ ʞײʤʳʩ ʽʩʪʝʫ ʳץʪʠʤʘʣʜʳסʳʥ pi(t) ʘʫʳʩʪʳʨʘ ʦʪʳʨʳʧ, (5) 

ʪʝשʜʝʫʜʝʥ ʪʘʙʫסʘ ʙʦʣʘʜʳ: 

 

 

ᴆʨʥʝʢʪʝʩʝʢ: 

m 

ʈʇɸʈ.ʎ (t) = 1 - ʇ[1 - pi (t )] 
i 1 

(6) 

ʧ 

ʈʎ (t) = ʨ1 ʨ2 (t)...ʨʧ = ʇ pi (t) 
i 1 

(7) 

ʙײʣ ʤᴅʥʜʽ (6) ʬʦʨʤʫʣʘסʘ ץʦʡʳʧ, ʘʣʘʤʳʟ: 
ʧ ʧ 

ʈʇɸʈ.ʎ (t) = 1 - ʇ pi (t)[1 - ʇ pi (t)] (8) 
i=1 i=1 

ʉʦʥʳʤʝʥ ץʘʪʘʨ ʧʘʨʘʣʣʝʣʴ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ ʤʝʭʘʥʠʟʤʜʝʨ ʥʝʤʝʩʝ ʪʦʨʘʧʪʘʨʳ ʙʘʨ 

ʢʦʥʩʪʨʫʢʮʠʷ ʵʣʝʤʝʥʪʪʝʨʽ ʧʘʨʘʣʣʝʣʴ ץʦʩʳʣסʘʥ ײץʨʳʣʳʤʜʳץ (ʩʝʥʽʤʜʽʣʽʢ ʙʦʡʳʥʰʘ) ʩʭʝʤʘ 

ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʤʘʡʪʳʥʳʥ ʝʩʢʝʨʫ ץʘʞʝʪ. ʄʳʩʘʣʳ, "ɻʘʥʮ" ʧʦʨʪʘʣʜʳ ʢʨʘʥʥʳש ʝʢʽ 

ʰʳʥʞʳʨʪʘʙʘʥʜʳ ʞװʨʽʩʽʥʽש ʥʝʤʝʩʝ ʢʨʘʥʳʥʳש ʞʝʙʝʩʽʥʽש ʰʳסʫ ʤʝʭʘʥʠʟʤʽʥʽש ʝʢʽ ʢʝʩʝʢʪʽ ʞʝʪʝʛʽ 

ʧʘʨʘʣʣʝʣʴ ʦʨʘʤʳʥʳש ʙʽʨʽ ʽʩʪʝʥ ʰʳץץʘʥ ʢʝʟʜʝ ʙʘʨʣʳץ ʞװʡʝ ʽʩʪʝʥ ʰʳסʘʜʳ. ʄײʥʜʘʡ 

ʳʣʘʨ ɻסʦʥʜʳʨץ ʣʝʤʝʥʪʪʝʨʽ ʪʽʟʙʝʢʪʝʡ ʞʘʣסʘʥסʘʥ ʞװʡʝʣʝʨʛʝ ʞʘʪʘʜʳ. ʐʳʥʞʳʨ ʪʘʙʘʥʜʳ ʞװʨʽʩʪʽש 

 :ʪʘʣʘʜʳץʤʳʩ ʞʘʩʘʫʳ ʤʳʥʘ ʬʦʨʤʫʣʘʤʝʥ ʘʥʳײʪʘʫʩʳʟ ʞץʰʽʥ ʪʦװ
ʢ 

ʈɻʋʉ (t) = 2 ʇ pi (t) 
i=1 

ʤײʥʜʘסʳ ʢð ʰʳʥʞʳʨ ʪʘʙʘʥʥʳש ʪʽʟʙʝʢʪʽ ʙᴇʣʰʝʢʪʝʨʽʥʽש ʩʘʥʳ. 

(9) 

ʄʘʰʠʥʘ ʙᴇʣʰʝʢʪʝʨʽ ʞᴇʥʜʝʣʤʝʡʪʽʥ ʥʝ ʙʽʨʽʥʰʽ ʽʩʪʝʥ ʰʳץץʘʥʜʘ ʘʫʳʩʪʳʨʳʣʘʪʳʥ ʞᴅʥʝ 

ʙʽʨʥʝʰʝ ʨʝʪ ʽʩʪʝʥ ʰʳסʫʳ ʤװʤʢʽʥ, ʷסʥʠ ʞᴇʥʜʝʣʝʪʽʥ ʙʦʣʳʧ ʙᴇʣʽʥʝʜʽ. 
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ʄʘʰʠʥʘ ʙᴇʣʰʝʢʪʝʨʽʥʽש, ʪʦʨʘʧʪʘʨʳʥʳש ʰʝʢʪʽʢ ʢװʡʽʥʽש ʰʘʤʘʩʳ ʨץײʩʘʪ ʝʪʽʣʤʝʛʝʥ ʥʝʤʝʩʝ 

ʤװʤʢʽʥ ʙʦʣʤʘסʘʥ ʢʝʟʜʝ ʧʘʡʜʘʣʘʥʫ ʪʠʽʤʜʽʣʽʛʽ ʘʟ: ʽʩʪʝʥ ʰʳסʫ (ʞᴇʥʜʝʣʤʝʡʪʽʥ ʙײʡʳʤʜʘʨ װʰʽʥ), 

ʽʩʪʝʥ ʰʳסʫ ץʘʨץʳʥʜʳʣʳסʳʥ ʘʨʪʪʳʨʫ ʥʝʤʝʩʝ ץʘʫʽʧʩʽʟʜʽʢ ʪʝʭʥʠʢʘʩʳ ʪʘʣʘʧʪʘʨʳʥʳש ʙײʟʳʣʫʳ, 

ʤʦʨʘʣʴʜʳץ ʝʩʢʽʨʫ ʢʝʟʝשʽʥʽש ʙʘʩʪʘʣʫʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ʨʝʪʪʝ ʤʘʰʠʥʘʣʘʨʜʳש ʽʩʪʝʥ ʰʳסʫ 

ʤװʤʢʽʥʜʽʛʽ ʦʣʘʨʜʳ ʩʘץʪʘʫ ʩʘʣʜʘʨʳʥʘʥ (ʩʘץʪʘʫ ð ʪʝʭʥʠʢʘʥʳ ʧʘʡʜʘʣʘʥʫ ʬʘʟʘʣʘʨʳʥʳש ʙʽʨʽ) 

ʙʦʣʘʪʳʥʜʳסʳ ʝʩʢʝʨʽʣʝʜʽ. 

ʊʝʭʥʠʢʘʣʳײץ ץʨʳʣסʳʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʢʝʟʽʥʜʝ ʪʝʢ ʝʢʽ ʞʘסʜʘʡʜʘ - ʞײʤʳʩץʘ ץʘʙʽʣʝʪʪʽ ʞᴅʥʝ 

ʞײʤʳʩץʘ ץʘʙʽʣʝʪʩʽʟ ʙʦʣʫʳ ʤװʤʢʽʥ, ʦʥʳש ʩʝʥʽʤʜʽʣʽʛʽʥʽש ʥʝʛʽʟʛʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʤʳʥʘʣʘʨ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ: 

- ʫʘץʳʪ ʽʰʽʥʜʝ ʪʦץʪʘʫʩʳʟ ʞײʤʳʩ ʽʩʪʝʫ ʳץʪʠʤʘʣʜʳסʳ; 

- ʫʘץʳʪ ʽʰʽʥʜʝ ʪʦץʪʘʫʩʳʟ ʩʘץʪʘʫ ʳץʪʠʤʘʣʜʳסʳ; 

- ʙʽʨʽʥʰʽ ̔ ʩʪʝʥ ʰʳסʫסʘ ʜʝʡʽʥʛʽ ʦʨʪʘʰʘ ʽʩʪʝʣʛʝʥ ʞײʤʳʩ; 

- ʙʽʨʽʥʰʽ ̔ ʩʪʝʥ ʰʳסʫסʘ ʜʝʡʽʥʛʽ ʰʘʨʪʪʳ ʦʨʪʘʰʘ ʽʩʪʝʣʛʝʥ ʞײʤʳʩ; 

- ʪʦץʪʘʫʩʳʟ ʩʘץʪʘʫʜʳש ʦʨʪʘʰʘ ʫʘץʳʪʳ; 

- ʪʦץʪʘʫʩʳʟ ʩʘץʪʘʫʜʳש ʰʘʨʪʪʳ ʦʨʪʘʰʘ ʫʘץʳʪʳ; 

 ;ʳʪʳץʂ ʫʘפʳʪʳ ʞᴅʥʝ ʊץʦʨʪʘʰʘ ʫʘ שʘʣʧʳʥʘ ʢʝʣʪʽʨʫʜʽץ -

- ʨʝʩʫʨʩ (ᴇʣʰʝʫʽʰ ʩʝʥʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʥʦʨʤʘʣʘʫ ʢʝʟʽʥʜʝ ʪʘשʜʘʣʘʜʳ); 

- ʩʘץʪʘʫ ʢʝʟʽʥʜʝʛʽ ʨʝʩʫʨʩ; 

 ;ʳʟʤʝʪ ʝʪʫ ʤʝʨʟʽʤʽץ -

- ʨʝʩʫʨʩ װʰʽʥ ʽʩʪʝʥ ʰʳסʫ ʘסʳʥʳ ʧʘʨʘʤʝʪʨʽʥʽש ʦʨʪʘʰʘ ʤᴅʥʽ; 

- ʽʩʪʝʥ ʰʳסʫסʘ ʽʩʪʝʣʛʝʥ ʞײʤʳʩ; 

- ʜʘʡʳʥʜʳץ, ʪʝʭʥʠʢʘʣʳץ ʧʘʡʜʘʣʘʥʫ ʞᴅʥʝ ʞʝʜʝʣ ʜʘʡʳʥʜʳץ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽ. 

ʉʘץʪʘʫ ʢʝʟʽʥʜʝ ʪʝʭʥʠʢʘʣʳײץ ץʨʳʣסʳʣʘʨʜʳש ʩʝʥʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ: ײץʨʳʣסʳ ʽʩʪʝʥ 

ʰʳץץʘʥסʘ ʜʝʡʽʥ ʩʘץʪʘʣʫʳ; ʰʝʢʪʽʢ ʢװʡʛʝ ʜʝʡʽʥ ʩʘץʪʘʣʫʳ ʙʦʣʳʧ ץʘʙʳʣʜʘʥʘʜʳ. ɹʽʨʽʥʰʽ ʽʩʪʝʥ 

ʰʳסʫסʘ ʜʝʡʽʥʛʽ ʰʘʨʪʪʳ ʦʨʪʘʰʘ ʽʩʪʝʣʛʝʥ ʞײʤʳʩ ʰʘʤʘʩʳ ʵʣʝʤʝʥʪʪʝʨʜʽש ʙʽʨʽʥʰʽ ʽʩʪʝʥ ʰʳסʫסʘ 

ʜʝʡʽʥʛʽ ʦʨʪʘʰʘ ̔ ʩʪʝʣʛʝʥ ʞײʤʳʩ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʞᴅʥʝ ʦʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫסʘ ʙʝʣʛʽʣʝʥʛʝʥ ʨʝʩʫʨʩ 

ʘʷץʪʘʣסʘʥʥʘʥ ʢʝʡʽʥ ʪʦץʪʘʪʳʣʘʜʳ. ʊʝʭʥʠʢʘʣʳײץ ץʞʘʪʪʘʤʘʜʘ ʢᴇʨʩʝʪʽʣʛʝʥ ʞײʤʳʩ, ʨʝʩʫʨʩʪʳ 

ʞײʤʳʩ ʽʩʪʝʛʝʥ ʵʣʝʤʝʥʪ ʞʘשʘʩʳʥʘ ʘʫʳʩʪʳʨʳʣסʘʥʜʘסʳ ʨʝʩʫʨʩʪʘʥ ʝʜᴅʫʽʨ ʢᴇʧ. ʆʩʳʣʘʡʰʘ, 

ʵʣʝʤʝʥʪʪʽש ʰʘʨʪʪʳ ʩʝʥʽʤʜʽʣʽʛʽ ʙʽʨʽʥʰʽ ʽʩʪʝʥ ʰʳסʫסʘ ʜʝʡʽʥʛʽ ʞײʤʳʩʧʝʥ ʩʠʧʘʪʪʘʣʘʜʳ: 

ʊ *  = 
1 

l 

ʤײʥʜʘסʳ l ð ץʘʣʳʧʪʳ ʧʘʡʜʘʣʘʥʫ ʢʝʟʽʥʜʝʛʽ ʽʩʪʝʥ h ʳסʫ ץʘʨץʳʥʜʳʣʳסʳ. 

(10) 

ɾᴇʥʜʝʫ ʞʘʨʘʤʜʳʣʳסʳʥʳש ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʨʝʪʽʥʜʝ ʫʘץʳʪ ʢᴇʨʩʝʪʢʽʰʽʤʝʥ ץʘʪʘʨ ʝשʙʝʢ 

ʩʳʡʳʤʜʳʣʳסʳ ʤʝʥ ʤʘʪʝʨʠʘʣ ʩʳʡʳʤʜʳʣʳסʳʥʳש ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʧʘʡʜʘʣʘʥʳʣʫʳ ʤװʤʢʽʥ. ᴄʨ 

ʪװʨʣʽ ʤʘץʩʘʪʪʘסʳ ʥʝʛʽʟʛʽ ʙᴇʣʰʝʢʪʝʨʜʝ ץʦʣʜʘʥʳʣʘʪʳʥ ʩʝʥʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש 

ʢʦʤʧʦʥʝʥʪʪʝʨʽ ʦʣʘʨʜʳש ʩʝʥʽʤʜʽʣʽʛʽ ʪʫʨʘʣʳ ʘץʧʘʨʘʪʪʳ ʪʦʣʳץ ץʘʤʪʫʳ ʪʠʽʩ [3]. 

ɯʩʪʝʥ ʰʳסʫʜʳש ʪײʨʘץʪʳ ץʘʨץʳʥʜʳʣʳסʳ ʙʘʨ ʙᴇʣʰʝʢʪʝʨ װʰʽʥ ץʘʣʳʧʪʳ ʧʘʡʜʘʣʘʥʫ 

ʢʝʟʽʥʜʝʛʽ l - ʩʠʧʘʪʪʘʤʘ ( l ðʽʩʪʝʥ ʰʳסʫʜʳץ שʘʨץʳʥʜʳʣʳסʳ) ʞᴅʥʝ ʨʝʩʫʨʩ (ʥʝʤʝʩʝ l ð 

 ʳ ʙʘʨ ʙᴇʣʰʝʢʪʝʨסʳʥʜʳʣʳץʘʨץ ʘʫʳʩʧʘʣʳ שʫʜʳסʳʟʤʝʪ ʝʪʫ ʤʝʨʟʽʤʽ) ʢᴇʨʩʝʪʽʣʫʽ ʪʠʽʩ. ɯʩʪʝʥ ʰʳץ
 ʳ ʥʝʤʝʩʝסʪʠʤʘʣʜʳץʤʳʩ ʽʩʪʝʫ ʳײʪʘʫʩʳʟ ʞץʰʽʥ ʪʦװ ʙʝʣʛʽʣʝʥʛʝʥ ʪᴅʨʪʽʙʽ שʤʳʩʪʳײʞ ץʟʘײ ʰʽʥװ
ʦʩʳʥʜʘʡ ץʘʪʘʨסʘ ʪʦץʪʘʫʩʳʟ ʞײʤʳʩ ʽʩʪʝʫ ʳץʪʠʤʘʣʜʳסʳ ʞᴅʥʝ ʨʝʩʫʨʩ (ץʳʟʤʝʪ ʝʪʫ ʤʝʨʟʽʤʽ) 

ʢᴇʨʩʝʪʽʣʫʽ ʪʠʽʩ. ʉʦʥʜʘʡ-ʘץ, l ð ʢʦʤʧʦʥʝʥʪʪʝʨʽ װʰʽʥ ʧʘʡʜʘʣʘʥʫʜʳש ʞʝʢʝʣʝʛʝʥ ʢʝʟʝשʜʝʨʽʥʜʝʛʽ 
ʩʠʧʘʪʪʘʤʘʣʘʨʳ (ʦʥʳש ʦʨʪʘʰʘ, ʝש ʞʦסʘʨסʳ ʥʝʤʝʩʝ ʝש ʪᴇʤʝʥʛʽ ʤᴅʥʜʝʨʽ) ץʘʨʘʩʪʳʨʳʣʫʳ ʤװʤʢʽʥ. 

ʆʩʳ ʘʪʘʣסʘʥʜʘʨ ʥᴅʪʠʞʝʩʽʥʜʝ ʩʝʥʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʪʘשʜʘʫʜʳש ʞʘʣʧʳ ʪᴅʨʪʽʙʽʥ 

ʪײʞʳʨʳʤʜʘʫסʘ ʙʦʣʘʜʳ: 

1. ɯʩʪʝʥ h ʳסʫ ʞᴅʥʝ h ʝʢʪʽʢ ʢװʡ ʢʨʠʪʝʨʠʡʣʝʨʽ ʙʝʣʛʽʣʝʥʝʜʽ. ʂʨʠʪʝʨʠʡʣʝʨʜʽ ʪʘשʜʘʫ ʤʳʥʘʜʘʡ 

ʪᴅʨʪʽʧʧʝʥ ʞװʨʛʽʟʽʣʝʜʽ: 

 שʪʳʥʫʰʳʥʳײʛʝʡʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʪשʦʣ ʞʝʪʢʽʟʽʣʛʝʥ ʜʝץ שʳʣʳʤ ʤʝʥ ʪʝʭʥʠʢʘʥʳס -
ʪʘʣʘʧʪʘʨʳʥ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫ ʰʘʨʪʪʘʨʳʥ ʥʝʛʽʟʛʝ ʘʣʘ ʦʪʳʨʳʧ, ʧʘʨʘʤʝʪʨʣʝʨʜʽש ʪʽʟʙʝʩʽʥ ʞᴅʥʝ 

ʦʣʘʨʜʳש ᴇʟʛʝʨʫʽʥʽש ʨץײʩʘʪ ʝʪʽʣʛʝʥ ʰʝʢʪʝʨʽʥ ʙʝʣʛʽʣʝʡʜʽ; 
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- ʪײʪʳʥʫʰʳʥʳש ʪʘʣʘʧʪʘʨʳʥ ʞᴅʥʝ ʦʣʘʨʜʳש ʪʝʭʥʠʢʘʣʳץ ʦʨʳʥʜʘʣʫʳʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, 
ʙᴇʣʰʝʢʪʽש ʞײʤʳʩ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ ʘʥʳץʪʘʡʪʳʥ ʪʝʭʥʠʢʘʣʳץ ʧʘʨʘʤʝʪʨʣʝʨʜʽש ʪʽʟʙʝʩʽʥ ʙʝʣʛʽʣʝʡʜʽ; 

2. ɹᴇʣʰʝʢʪʽש ʰʝʢʪʽʢ ʢװʡʽ, ʷסʥʠ ʦʜʘʥ ᴅʨʽ ʧʘʡʜʘʣʘʥʫʜʳש ʤװʤʢʽʥ ʝʤʝʩʪʽʛʽ ʥʝʤʝʩʝ 
ʪʠʽʤʜʽʣʽʢʪʽש ʪᴇʤʝʥʜʝʫʽʥʝ ʞʦʣ ʙʝʨʽʣʤʝʡʪʽʥʜʽʛʽʤʝʥ ʘʥʳץʪʘʣʘʜʳ. ɾײʤʳʩץʘ ץʘʙʽʣʝʪʪʽʣʽʢʪʽ 

ʘʥʳץʪʘʡʪʳʥ ʪʝʭʥʠʢʘʣʳץ ʧʘʨʘʤʝʪʨʣʝʨ װʰʽʥ ʨץײʩʘʪ ʝʪʫ ʰʘʤʘʣʘʨʳʥ ʙʝʣʛʽʣʝʡʜʽ, ʦʣʘʨʜʘʥ ʘʫʳʪץʫ 

ʽʩʪʝʥ ʰʳסʫʜʳ ʙʽʣʜʽʨʝʜʽ. ɹײʣ ʨץײʩʘʪʥʘʤʘʣʘʨ ʙײʡʳʤʥʳש ʥʦʨʤʘʪʠʚʪʽʢ-ʪʝʭʥʠʢʘʣʳץ 

 .ʫ ʢʨʠʪʝʨʠʡʽ ʨʝʪʽʥʜʝ ʞʘʟʳʣʘʜʳסʽʩʪʝʥ ʰʳ שʞʘʪʪʘʤʘʩʳʥʘ ʦʣʘʨʜʳײץ

3. ɹᴇʣʰʝʢʪʽש ʰʠʬʨʳ ʙʝʣʛʽʣʝʥʝʜʽ. ɹײʣ ʨʝʪʪʝ ʰʠʬʨʜʘ ʙʽʨʽʥʰʽ ʮʠʬʨ (ʙײʡʳʤʥʳש ʢʣʘʩʳ) 

ʞᴇʥʜʝʣʝʪʽʥ ʥʝʤʝʩʝ ʞᴇʥʜʝʣʤʝʡʪʽʥ ᴇʥʽʤʜʽ; ʝʢʽʥʰʽ ð ʧʘʡʜʘʣʘʥʫ ײʟʘץʪʳסʳʥ ʰʝʢʪʝʫ ʢʨʠʪʝʨʠʡʽ; 

 ʘʣʘʫ ʢʝʟʽʥʜʝסʫ ʩʘʣʜʘʨʳʥ ʙʘסʳʪʰʘ ʨʝʞʠʤʽ; ʪᴇʨʪʽʥʰʽ ð ʽʩʪʝʥ ʰʳץʫʘ שʰʽʥʰʽ ð ʧʘʡʜʘʣʘʥʫʜʳװ

ʙʘʩʳʤ ʬʘʢʪʦʨʜʳ ʢᴇʨʩʝʪʝʜʽ. 

ɹᴇʣʰʝʢʪʽש ᴇʟʽʥʝ ʙʝʨʽʣʛʝʥ ʬʫʥʢʮʠʷʣʘʨʜʳ ʙʝʣʛʽʣʽ ʙʽʨ ʢᴇʣʝʤʜʝ ʦʨʳʥʜʘʫ ʥʝʤʝʩʝ ʦʨʳʥʜʘʤʘʫ 

ʬʘʢʪʽʩʽ ʙᴇʣʰʝʢʪʽ ʧʘʡʜʘʣʘʥʫ ʥʘץʪʳ ʪʘʧʩʳʨʤʘʥʳ ʦʨʳʥʜʘʫʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣסʘʥ ʢʝʟʜʝ ʙʘʩʳʤ 

ʜʝʧ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

ʄᴅʞʙװʨʣʽ ʙʦʩ ʪײʨʳʧ ץʘʣʫ ʬʘʢʪʽʩʽ ̔ ʩʪʝʥ h ʳסʫʜʘʥ ʪʫʳʥʜʘסʘʥ ʩʘʣʜʘʨʣʘʨʜʳ ʙʘסʘʣʘʫ ʢʝʟʽʥʜʝ 

ʤᴅʞʙװʨʣʽ ʞʘʡ ʙײʡʳʤʜʳ ʘʥʳץʪʘʡʪʳʥ ʨᴇʣ ʘʪץʘʨʘʪʳʥ, ʘʣ ʟʘʣʘʣ ʤᴇʣʰʝʨʽ ʙʦʩ ʪײʨʳʧ ץʘʣʫ 

 ʫסʤʢʽʥ. ɯʩʪʝʥ ʰʳװʘʨʘʣʫʳ ʤץ ʜʘʡʣʘʨʜʘ ʙʘʩʳʤ ʙʦʣʳʧסʘʥ ʞʘסʳʥʘ ʧʨʦʧʦʨʮʠʦʥʘʣʜʳ ʙʦʣסʪʳץʟʘײ

ʬʘʢʪʽʩʽ ʽʩʪʝʥ ʰʳסʫʜʘʥ ʪʫʳʥʜʘסʘʥ ץʘʥʜʘʡ ʜʘ ʙʽʨ ʥʘץʪʳ ʤʽʥʜʝʪʪʽ ʦʨʳʥʜʘʤʘʫסʘ ᴅʢʝʧ ʩʦץʧʘסʘʥ 

ʞʘסʜʘʡʜʘ ʙʘʩʳʤ ʙʦʣʫʳ ʤװʤʢʽʥ. 

4. ʉʝʥʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ʤᴅʥʽ ʝʩʝʧʪʝʣʝʜʽ. 

ʉʝʥʽʤʜʽʣʽʢʪʽ ʙʘסʘʣʘʫ ץʘסʠʜʘʩʳʥʳש ʥʝʛʽʟʽʥʜʝ ʙᴇʣʰʝʢʪʽש ʞײʤʳʩ ʽʩʪʝʫʽʥʝ ʞʘʣʧʳ ʙʘסʘ 

ʙʝʨʽʣʫʽ ʤװʤʢʽʥ, ʦʣ ʨʝʪʽʥʜʝ ʤʘʰʠʥʘʥʳ (ʙײʡʳʤʜʳ) ʧʘʡʜʘʣʘʥʫʜʘʥ ʞʘʣʧʳ ʵʢʦʥʦʤʠʢʘʣʳץ ʥᴅʪʠʞʝ 

ʘʣʳʥʘʜʳ. 

 ʥʝʛʽʟʛʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ שʩʝʥʽʤʜʽʣʽʛʽʥʽ שʪʘʨʜʳץʦʨʳʪʳʥʜʳʩʳʥʜʘ, ʤʘʰʠʥʘʣʘʨ ʤʝʥ ʞʘʙʜʳפ

ʘʪʘʣʳʧ, ʦʣʘʨʜʳ ʝʩʝʧʪʝʫ ʤʝʥ ʽʩ ʞװʟʽʥʜʝ ʘʣʳʥסʘʥ ʽʩʪʝʥ ʰʳסʫʣʘʨʳʥ ʪʘʣʜʘʫ װʰʽʥ ʳץʪʠʤʘʣʜʳץ 

ʪʝʦʨʠʷʩʳʥʳש ʟʘשʜʘʨʳ ʤʝʥ ץʘסʠʜʘʣʘʨʳ, ʤʘʪʝʤʘʪʠʢʘʣʳץ ʩʪʘʪʠʩʪʠʢʘʥʳש ʟʘשʜʘʨʳ ʥʝʛʽʟʽʥʜʝ 

 .ʘʥסʘʨʘʩʪʳʨʳʣץ ʳ ʪʝʦʨʠʷʩʳסʘʟʽʨʛʽ ʟʘʤʘʥץ
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ʋɼʂ 621.772.46 

 

 ʅɸʁ-ɻɸɿױʄʓʉ ɯʉʊɽʁʊɯʅ ʓɼʓʉʊɸʈɼʓ ʄױʓʉʓʄʄɽʅ ɾפ

ᴆʅɽʈʂᴄʉɯɹɯʅɼɽ ʇɸʁɼɸʃɸʅʋ ɽʈɽʂʐɽʃɯʂʊɽʈɯ 

 

ɼʫʨʙʝʥʦʚ ʐ.ʄ. - PhD ʜʦʢʪʦʨʘʥʪ, ʘסʘ ʠʥʞʝʥʝʨ-ʢʦʥʩʪʨʫʢʪʦʨ 

ʊʆʆ Sewon-Vertex Heavy Industry, ᴆʥʜʽʨʽʩʪʽʢ ʘʡʤʘס 70 ,4 ץʠʤ. ɸץʪʘʫ ץ. 

 

ɸʥʥʦʪʘʮʠʷ: ʄʘץʘʣʘʜʘ ʤײʥʘʡ-ʛʘʟ ᴇʥʝʨʢᴅʩʽʙʽʥʜʝ ץʳʩʳʤʤʝʥ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ 

ʳʜʳʩʪʘʨʜʳש ʧʘʡʜʘʣʘʥʫסʘ ʩʝʥʽʤʜʽʣʽʛʽʥʝ ᴅʩʝʨ ʝʪʝʪʽʥ ʬʘʢʪʦʨʣʘʨʜʳ ʟʝʨʪʪʝʫ ʤʘʪʝʨʠʘʣʜʘʨʳ 

ʢʝʣʪʽʨʽʣʛʝʥ. ɸʨʪʳץ ץʳʩʳʤ ʞʘסʜʘʡʳʥʜʘ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ ʞʘʙʜʳץ ʙײʟʳʣʫ ץʘʫʧʽʥʝ ײʰʳʨʘʡʜʳ, 

ʙײʣ ʘʫʳʨ ʘʧʘʪʪʘʨסʘ ᴅʢʝʣʫʽ ʤװʤʢʽʥ. ɿʝʨʪʪʝʫʜʝ ץʳʩʳʤʤʝʥ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ ʳʜʳʩʪʘʨʜʳש ʥʝʛʽʟʛʽ 

ʟʘץʳʤʜʘʥʫ ʤʝʭʘʥʠʟʤʜʝʨʽ, ʘʪʘʧ ʘʡʪץʘʥʜʘ, ʢʦʨʨʦʟʠʷ ʞᴅʥʝ ʤʘʪʝʨʠʘʣʜʘʨʜʳש ʜʝʬʦʨʤʘʮʠʷʣʳץ 

 .ʟʳʣʫʳʥ ʙʦʣʜʳʨʤʘʫ ᴅʜʽʩʪʝʨʽ ʪʘʣʜʘʥʘʜʳײʙ שʦʣʘʨʜʳ ץʘʨʪʘʶʳ, ʩʦʥʜʘʡ-ʘץ
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ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ץʳʩʳʤʤʝʥ ʞײʤʳʩ ̔ ʩʪʝʡʪʽʥ ʳʜʳʩʪʘʨ, ʧʘʡʜʘʣʘʥʫ ʩʝʥʽʤʜʽʣʽʛʽ, ʢʦʨʨʦʟʠʷ, 

ʜʝʬʦʨʤʘʮʠʷʣʳץ ץʘʨʪʘʶ, ץʘʫʽʧʩʽʟʜʽʢ. 

 

ʂʽʨʽʩʧʝ. ʄײʥʘʡ-ʛʘʟ ᴇʥʝʨʢᴅʩʽʙʽʥʜʝ ץʳʩʳʤʤʝʥ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ ʳʜʳʩʪʘʨ ʢʝשʽʥʝʥ 

 ,ʰʳʨʘʡʜʳײ ʘʫʧʽʥʝץ ʟʳʣʫײʙ ץʤʳʩ ʽʩʪʝʡʪʽʥ ʞʘʙʜʳײʜʘʡʳʥʜʘ ʞסʳʩʳʤ ʞʘץ ץʦʣʜʘʥʳʣʘʜʳ. ɸʨʪʳץ

ʙײʣ ʘʫʳʨ ʘʧʘʪʪʘʨסʘ ᴅʢʝʣʫʽ ʤװʤʢʽʥ. פʳʩʳʤʤʝʥ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ ʳʜʳʩʪʘʨ ʭʠʤʠʷʣʳץ ʞᴅʥʝ ʞʳʣʫ 

ʧʨʦʮʝʩʪʝʨʽʥ ʞװʨʛʽʟʫʛʝ, ʩʦʥʜʘʡ-ʘץ ץʳʩʳʤʤʝʥ ʩײʡʳץʪʳץʪʘʨ ʤʝʥ ʛʘʟʜʘʨʜʳ ʩʘץʪʘʫסʘ ʞᴅʥʝ 

ʪʘʩʳʤʘʣʜʘʫסʘ ʘʨʥʘʣסʘʥ ʛʝʨʤʝʪʠʢʘʣʳץ ʳʜʳʩʪʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

 שʣ ʳʜʳʩʪʳײʘʫʽʧ - ʙץ ʤʳʩ ʽʩʪʝʡʪʽʥ ʳʜʳʩʪʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʢʝʟʽʥʜʝ ʥʝʛʽʟʛʽײʳʩʳʤʤʝʥ ʞפ

ʙײʟʳʣʫʳ ʞᴅʥʝ ʛʘʟʜʘʨ ʤʝʥ ʙʫʣʘʨʜʳש ʢʝʥʝʪʪʝʥ ʘʜʠʘʙʘʪʪʳץ ʢʝשʝʶʽ ʵʬʬʝʢʪʽʩʽʥʽש ʧʘʡʜʘ ʙʦʣʫʳ, 

ʷסʥʠ ʬʠʟʠʢʘʣʳץ ʞʘʨʳʣʫ. ʄײʥʜʘʡ ʞʘʨʳʣʫ ʪʝʨʤʠʷʣʳץ ʞᴅʥʝ ʭʠʤʠʷʣʳץ ʢװʡʽʢʪʝʨʛʝ, 

ʤʝʭʘʥʠʢʘʣʳץ ʞʘʨʘץʘʪʪʘʨסʘ, ʫʣʳ ʟʘʪʪʘʨʜʳ ʧʘʡʜʘʣʘʥסʘʥʜʘ ʫʣʘʥʫסʘ, ʩʦʥʜʘʡ-ʘץ ʞʘʙʜʳץ ʧʝʥ 

 .ʤʢʽʥװʟʳʣʫʳʥʘ ᴅʢʝʣʫʽ ʤײʙ שʠʤʘʨʘʪʪʘʨʜʳס

 ʘʨʪʫʳ ʞᴅʥʝ שʘʥʜʘ, ᴇʥʜʽʨʽʩ ʢᴇʣʝʤʜʝʨʽʥʽץʪʘʨ, ʘʪʘʧ ʘʡʪץʠʳʥʜʳץ ʳסʘʟʽʨʛʽ ʟʘʤʘʥפ

ʘʛʨʝʩʩʠʚʪʽ ʦʨʪʘʣʘʨʜʘ ʞײʤʳʩ ʽʩʪʝʫ ץʘʞʝʪʪʽʣʽʛʽ ʞʦסʘʨʳ ʵʢʩʧʣʫʘʪʘʮʠʷʣʳץ ʩʝʥʽʤʜʽʣʽʢʪʽ 

 .ʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫʜʽ ʪʘʣʘʧ ʝʪʝʜʽץ

ɿʝʨʪʪʝʫ ᴅʜʽʩʪʝʤʝʩʽ. ɿʝʨʪʪʝʫ ʢʝʰʝʥʜʽ ʪᴅʩʽʣʜʽ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ ʞװʨʛʽʟʽʣʜʽ, ʦסʘʥ 

ʥʦʨʤʘʪʠʚʪʽʢ ײץʞʘʪʪʘʨʜʳ ʪʘʣʜʘʫ (çפʳʩʳʤʤʝʥ ʞײʤʳʩ ̔ ʩʪʝʡʪʽʥ r ʜʳʩʪʘʨʜʳ ʦʨʥʘʪʫ ʞᴅʥʝ ץʘʫʽʧʩʽʟ 

ʧʘʡʜʘʣʘʥʫ ʝʨʝʞʝʣʝʨʽè (ʊʈ-ʊʉ-032-2013), ɻʆʉʊ 34347-2017) ʞᴅʥʝ ʟʝʨʪʭʘʥʘʣʳץ ʩʳʥʘץʪʘʨʜʳ 

ʞװʨʛʽʟʫ ʢʽʨʝʜʽ. ʅʝʛʽʟʛʽ ʥʘʟʘʨ ʢʝʣʝʩʽ ʘʩʧʝʢʪʽʣʝʨʛʝ ʘʫʜʘʨʳʣʜʳ: 

ɹʽʨʽʥʰʽʜʝʥ, ʞײʤʳʩ ʦʨʪʘʩʳʥʳײץ שʨʘʤʳ, ץʳʩʳʤ, ʪʝʤʧʝʨʘʪʫʨʘ ʞᴅʥʝ ʘʛʨʝʩʩʠʚʪʽ 

ʟʘʪʪʘʨʜʳש (ʢᴇʤʽʨץʳʰץʳʣ ʛʘʟʳ, ʢװʢʽʨʪʩʫʪʝʢ) ʙʦʣʫʳ ʩʠʷץʪʳ ʢʦʨʨʦʟʠʷʣʳץ ʙײʟʳʣʫסʘ ᴅʩʝʨ ʝʪʝʪʽʥ 

ʬʘʢʪʦʨʣʘʨ ʟʝʨʪʪʝʣʜʽ [1,2]. 

ɽʢʽʥʰʽʜʝʥ, ʤʘʪʝʨʠʘʣʜʘʨʜʳש ʤʝʭʘʥʠʢʘʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳ, ʦʥʳש ʽʰʽʥʜʝ 

ʜʝʬʦʨʤʘʮʠʷʣʳץ ץʘʨʪʘʶסʘ ʞᴅʥʝ װʟʽʣʫʛʝ ʪᴇʟʽʤʜʽʣʽʛʽ ʪʘʣʜʘʥʜʳ. 

 ,ʘʥ ʬʦʨʤʫʣʘʣʘʨʜʳ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧסʩʳʥʳʣײ ʞʘʪʪʘʤʘʜʘײץ ʰʽʥʰʽʜʝʥ, ʥʦʨʤʘʪʠʚʪʽʢת

ʳʜʳʩ ץʘʙʳʨסʘʣʘʨʳʥʳץ שʘʣʳשʜʳסʳʥ ʝʩʝʧʪʝʫ ʞװʨʛʽʟʽʣʜʽ. ʄʳʩʘʣʳ, ʳʜʳʩ ץʘʙʳʨסʘʩʳʥʳש 

ʰʝשʙʝʨʣʽʢ ʢʝʨʽʣʫʽ ʢʝʣʝʩʽ ʬʦʨʤʫʣʘ ʙʦʡʳʥʰʘ ʝʩʝʧʪʝʣʝʜʽ [3,4]: 

 

ůt = PĿDʩʨ / 2S (1) 

ʤײʥʜʘסʳ: 

P ï ʽʰʢʽ ʘʨʪʳץ ץʳʩʳʤ; Dʩʨ ï ʮʠʣʠʥʜʨʜʽש ʦʨʪʘʰʘ ʜʠʘʤʝʪʨʽ (d+S); 

S ï ץʘʙʳʨסʘʥʳש ʪʦʣʳץ ץʘʣʳשʜʳסʳ. 

 

ʉʦʥʜʘʡ-ʘץ, ʢʦʨʨʦʟʠʷסʘ ץʘʨʩʳ ץʦʨסʘʥʳʩ ᴅʜʽʩʪʝʨʽ, ʘʪʘʧ ʘʡʪץʘʥʜʘ, ʧʣʘʢʠʨʣʝʫ, ʬʫʪʝʨʦʚʢʘ ʞᴅʥʝ 

ʥʘʧʣʘʚʢʘ ᴅʜʽʩʪʝʨʽ ʟʝʨʪʪʝʣʜʽ. 

ʅᴅʪʠʞʝʣʝʨ ʞᴅʥʝ ʪʘʣץʳʣʘʫ. ɾװʨʛʽʟʽʣʛʝʥ ʪʘʣʜʘʫ ץʳʩʳʤʤʝʥ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ 

ʳʜʳʩʪʘʨʜʳש ʘʧʘʪʪʘʨʳʥʳש ʥʝʛʽʟʛʽ ʩʝʙʝʙʽ ʵʢʩʧʣʫʘʪʘʮʠʷ ʪʘʣʘʧʪʘʨʳʥ ʙײʟʫ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. ɹײʣ 

ʢʝʣʝʩʽ ʩʘʣʜʘʨʣʘʨסʘ ᴅʢʝʣʝʜʽ: ʂʦʨʨʦʟʠʷʣʳץ ʙײʟʳʣʫ. ʂʦʨʨʦʟʠʷʥʳש ʥʝʛʽʟʛʽ ʤʝʭʘʥʠʟʤʽ ï ʞײʤʳʩ 

ʦʨʪʘʩʳʥʜʘסʳ ʩʫʜʳש ʙʦʣʫʳʤʝʥ ʙʘʩʪʘʣʘʪʳʥ ʵʣʝʢʪʨʦʭʠʤʠʷʣʳץ ʧʨʦʮʝʩʩ. ʂʦʨʨʦʟʠʷʣʳץ 

ʘʛʨʝʩʩʠʚʪʽʣʽʢ ʢװʢʽʨʪʩʫʪʝʢ ʧʝʥ ʢᴇʤʽʨץʳʰץʳʣ ʛʘʟʳʥʳש ʙʦʣʫʳ ʢʝʟʽʥʜʝ ʘʨʪʘʜʳ. ɿʝʨʪʪʝʫʛʝ ʩᴅʡʢʝʩ, 

ʢװʢʽʨʪʩʫʪʝʢʪʽש ʞʦסʘʨʳ ʤᴇʣʰʝʨʽ ʙʘʨ ʦʨʪʘʣʘʨʜʘ ʢʦʨʨʦʟʠʷ ʞʳʣʜʘʤʜʳסʳ 0,5 ʤʤ/ʞʳʣסʘ ʞʝʪʫʽ 

ʤװʤʢʽʥ, ʙײʣ ʪײʨʘץʪʳʨʘץ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ץʦʣʜʘʥʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ [5]. 

ɼʝʬʦʨʤʘʮʠʷʣʳץ ץʘʨʪʘʶ. ʂᴇʤʽʨʪʝʢʪʽ ʙʦʣʘʪʪʘʥ ʞʘʩʘʣסʘʥ װʣʛʽʣʝʨʛʝ ʞװʨʛʽʟʽʣʛʝʥ 

ʩʳʥʘץʪʘʨ ʧʣʘʩʪʠʢʘʣʳץ ʜʝʬʦʨʤʘʮʠʷʥʳש ʢʦʨʨʦʟʠʷ ʢʝʟʽʥʜʝ ʤʘʪʝʨʠʘʣʜʳש ʤʘʩʩʘʩʳʥ ʞʦסʘʣʪʫʜʳ 

ʞʳʣʜʘʤʜʘʪʘʪʳʥʳʥ ʢᴇʨʩʝʪʪʽ. ʕʢʩʧʝʨʠʤʝʥʪʪʝʨ 50%-ʜʘʥ ʞʦסʘʨʳ ʘסʳʤ ʰʝʛʽʥʜʝ ʙײʟʳʣʫ 

ʞʳʣʜʘʤʜʳסʳ 30%-סʘ ʘʨʪʘʜʳ [6]. 

ɾʦʙʘʣʳץ ʧʘʨʘʤʝʪʨʣʝʨʜʽ ʦשʪʘʡʣʘʥʜʳʨʫ. ɽʩʝʧʪʝʫʣʝʨʛʝ ʩᴅʡʢʝʩ, ʳʜʳʩʪʘʨʜʳץ שʘʙʳʨסʘ 

 :ʘʫʽʧʩʽʟʜʽʢ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽʥʝ ʪᴅʫʝʣʜʽץ ʳʩʳʤ ʤʝʥץ ʳסʜʳשʘʣʳץ

S = PĿDʩʨ / (2Rz·j) + c (2) פױ 
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ʤײʥʜʘסʳ: 

Rz ï ʨץײʩʘʪ ʝʪʽʣʛʝʥ ʢʝʨʽʣʫ; 

j ï ʜᴅʥʝʢʝʨʣʝʫ h ʚʳʥʳש ʢʦʵʬʬʠʮʠʝʥʪʽ; 

c ï ʢʦʨʨʦʟʠʷסʘ ץʦʩʳʤʰʘ (0,004 ʤ). 

 

 ʢʦʵʬʠʮʠʝʥʪʽʥ 0,95-ʢʝ ʜʝʡʽʥ ʘʨʪʪʳʨʫ שʦʩʳʤʰʘ ʟʝʨʪʪʝʫʣʝʨ ʜᴅʥʝʢʝʨʣʝʫ ʰʚʳʥʳפ

 .ʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥʽʥ ʨʘʩʪʘʜʳ [7]װʘ ʤסʘ ʘʟʘʡʪʫס-ʳʥ 10%סʜʳשʘʣʳץ ʘʞʝʪʪʽץ שʘʣʘʨʜʳסʘʙʳʨץ

ʄʘʪʝʨʠʘʣʜʘʨʜʳ ʪʘשʜʘʫ. ʍʨʦʤ ʤʝʥ ʥʠʢʝʣʴʜʽש ʞʦסʘʨʳ ʤᴇʣʰʝʨʽ ʙʘʨ ʙʦʣʘʪʪʘʨʜʳ 

 ʳʩʳʤʜʘץ ʘʨʳ ʪʝʤʧʝʨʘʪʫʨʘ ʤʝʥסʣ ʞʦײʘ ʘʨʪʪʳʨʘʜʳ. ɹס-ʘ ʪᴇʟʽʤʜʽʣʽʢʪʽ 40%סʦʣʜʘʥʫ ʢʦʨʨʦʟʠʷץ

ʞײʤʳʩ ʽʩʪʝʡʪʽʥ ʳʜʳʩʪʘʨ װʰʽʥ ᴇʪʝ ʤʘשʳʟʜʳ [8]. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʥʝʛʽʟʽʥʜʝ ʢʝʣʝʩʽ ʥʝʛʽʟʛʽ ʰʘʨʘʣʘʨ ײʩʳʥʳʣʘʜʳ: 

ɹʽʨʽʥʰʽʜʝʥ, ʘʥʪʠʢʦʨʨʦʟʠʷʣʳץ ʞʘʙʳʥʜʘʨʜʳ ץʦʣʜʘʥʫ (ʬʫʪʝʨʦʚʢʘ, ʥʘʧʣʘʚʢʘ). ʅʘʧʣʘʚʢʘ 

ʘʨץʳʣʳ ʘʣʳʥסʘʥ ʘʥʪʠʢʦʨʨʦʟʠʷʣʳץ ʞʘʙʳʥʜʘʨ ʢװʢʽʨʪʩʫʪʝʢʪʽ ʢʦʨʨʦʟʠʷסʘ ʪᴇʟʽʤʜʽʣʽʢʪʽ װʰ ʝʩʝ 

ʘʨʪʪʳʨʘʜʳ. 

ɽʢʽʥʰʽʜʝʥ, ʳʜʳʩʪʘʨʜʳ ʧʘʨʘʤʝʪʨʣʝʨʜʽ (ץʳʩʳʤ, ʪʝʤʧʝʨʘʪʫʨʘ, ʩײʡʳץʪʳץ ʜʝשʛʝʡʽ) 

ʙʘץʳʣʘʫ װʰʽʥ ʜʘʪʯʠʢʪʝʨʤʝʥ ʞʘʙʜʳץʪʘʫ. 

 ʪʳץʨʘײʢʫᴅʣʘʥʜʳʨʫ ʞʠʽʣʽʛʽʥ ʝʩʢʝʨʝʪʽʥ ʢʝʩʪʝʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ʪ ץʰʽʥʰʽʜʝʥ, ʪʝʭʥʠʢʘʣʳת

ʪʝʭʥʠʢʘʣʳץ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʢʝʩʪʝʣʝʨʽʥ ᴅʟʽʨʣʝʫ. ɾʦסʘʨʳ ʢʦʨʨʦʟʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʢ ʦʨʪʘʩʳʥʜʘ 

ʞײʤʳʩ ʽʩʪʝʡʪʽʥ ʳʜʳʩʪʘʨ װʰʽʥ (0,1 ʤʤ/ʞʳʣ-ʜʘʥ ʞʦסʘʨʳ) ʽʰʽʥʘʨʘ ʢʫᴅʣʘʥʜʳʨʫ ʞʳʣʳʥʘ ʙʽʨ ʨʝʪ, 

ʘʣ ʪʦʣʳץ ʢʫᴅʣʘʥʜʳʨʫ ʪᴇʨʪ ʞʳʣʜʘ ʙʽʨ ʨʝʪ ʞװʨʛʽʟʽʣʫʽ ʢʝʨʝʢ. 

ʊᴇʨʪʽʥʰʽʜʝʥ, ʢᴇʧ ץʘʙʘʪʪʳ ʙʦʣʘʪʪʘʨʜʳ ʞᴅʥʝ ʭʨʦʤ ʤʝʥ ʤʦʣʠʙʜʝʥ ץʦʩʧʘʣʘʨʳ ʙʘʨ 

 ʤʢʽʥʜʽʢ ʙʝʨʝʜʽװʘ ʤסʘ ʘʨʪʪʳʨʫס-ʳʟʤʝʪ ʤʝʨʟʽʤʽʥ 20%ץ שʦʣʜʘʥʫ ʳʜʳʩʪʘʨʜʳץ ʦʨʳʪʧʘʣʘʨʜʳץ

[9,10]. 

ɹʝʩʽʥʰʽʜʝʥ, ʟʘʤʘʥʘʫʠ ʙʘץʳʣʘʫ ʞװʡʝʣʝʨʽʥ ʦʨʥʘʪʫ ʘʧʘʪʪʘʨ ʩʘʥʳʥ 25%-סʘ ץʳʩץʘʨʪʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 ʤʳʩ ʽʩʪʝʡʪʽʥ ʳʜʳʩʪʘʨʜʳײʳʩʳʤʤʝʥ ʞץ ʘʥ ʥᴅʪʠʞʝʣʝʨסʦʨʳʪʳʥʜʳ. ɸʣʳʥפ

ʧʘʡʜʘʣʘʥʫסʘ ʢʝʰʝʥʜʽ ʪᴅʩʽʣʜʽ ץʦʣʜʘʥʫ ץʘʞʝʪʪʽʛʽʥ ʜᴅʣʝʣʜʝʡʜʽ. ʅʝʛʽʟʛʽ ץʦʨʳʪʳʥʜʳʣʘʨסʘ ʤʳʥʘʣʘʨ 

ʞʘʪʘʜʳ: 

ʂʦʨʨʦʟʠʷסʘ ʞᴅʥʝ ʜʝʬʦʨʤʘʮʠʷʣʳץ ץʘʨʪʘʶסʘ ʪᴇʟʽʤʜʽ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʪʘשʜʘʫʜʳש 

ʤʘשʳʟʜʳʣʳסʳ. ʂᴇʧ ץʘʙʘʪʪʳ ʙʦʣʘʪʪʘʨʜʳ ʞᴅʥʝ ʭʨʦʤ ʤʝʥ ʤʦʣʠʙʜʝʥ ץʦʩʧʘʣʘʨʳ ʙʘʨ 

 .ʤʢʽʥʜʽʢ ʙʝʨʜʽװʘ ʤסʘ ʘʨʪʪʳʨʫס-ʳʟʤʝʪ ʤʝʨʟʽʤʽʥ 20%ץ שʦʣʜʘʥʫ ʳʜʳʩʪʘʨʜʳץ ʦʨʳʪʧʘʣʘʨʜʳץ

ɾʘʙʜʳץʪʳש ʢװʡʽʥ ʪײʨʘץʪʳ ʙʘץʳʣʘʫ ʞᴅʥʝ ʥʦʨʤʘʪʠʚʪʽʢ ʪʘʣʘʧʪʘʨʜʳ ʩʘץʪʘʫ 

ʬʤʘשʳʟʜʳʣʳסʳ. ɿʘʤʘʥʘʫʠ ʙʘץʳʣʘʫ ʞװʡʝʣʝʨʽʥ ʦʨʥʘʪʫ ʘʧʘʪʪʘʨ ʩʘʥʳʥ 25%-סʘ ץʳʩץʘʨʪʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. 

 ץʠʥʥʦʚʘʮʠʷʣʳ שʨʝʩʫʨʩʳʥ ʘʨʪʪʳʨʫʜʳ ץʵʢʩʧʣʫʘʪʘʮʠʷʣʳ שʪʳץʘʥʳʩ ʞᴅʥʝ ʞʘʙʜʳסʦʨפ

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ץʦʣʜʘʥʫ. ʅʘʧʣʘʚʢʘ ʘʨץʳʣʳ ʘʣʳʥסʘʥ ʘʥʪʠʢʦʨʨʦʟʠʷʣʳץ ʞʘʙʳʥʜʘʨ 

ʢװʢʽʨʪʩʫʪʝʢʪʽ ʢʦʨʨʦʟʠʷסʘ ʪᴇʟʽʤʜʽʣʽʢʪʽ װʰ ʝʩʝ ʘʨʪʪʳʨʜʳ. 

 ʤʳʩײʩʝʥʽʤʜʽ ʞ שʪʳץʘ, ʞʘʙʜʳסʘʫʧʽʥ ʘʟʘʡʪʫץ ʪʘʫ ʘʧʘʪץʩʳʥʳʩʪʘʨʜʳ ʩʘײ ʘʥסʩʳʥʳʣױ

ʽʩʪʝʫʽʥ ʘʨʪʪʳʨʫסʘ ʞᴅʥʝ ʦʥʳ ʧʘʡʜʘʣʘʥʫ ʰʳסʳʥʜʘʨʳʥ ʦשʪʘʡʣʘʥʜʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɹʦʣʘʰʘץ ʟʝʨʪʪʝʫʣʝʨ ʘʛʨʝʩʩʠʚʪʽ ʵʢʩʧʣʫʘʪʘʮʠʷʣʳץ ʞʘסʜʘʡʣʘʨʜʳ ʝʩʢʝʨʝʪʽʥ ʞʘשʘ ʤʘʪʝʨʠʘʣʜʘʨ 

ʤʝʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ᴅʟʽʨʣʝʫʛʝ ʙʘסʳʪʪʘʣʫʳ ʢʝʨʝʢ. פʦʩʳʤʰʘ ʳʜʳʩʪʘʨʜʳש ʢװʡʽʥ 

ʜʠʘʛʥʦʩʪʠʢʘʣʘʫ ʞᴅʥʝ ʙʦʣʞʘʫʜʳש ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʞװʡʝʣʝʨʽʥ ʝʥʛʽʟʫʜʽ ץʘʨʘʩʪʳʨʫ 

 .ʳʟʜʳשʰʽʥ ʤʘװ ʛʝʡʽʥ ʘʨʪʪʳʨʫשʘʫʽʧʩʽʟʜʽʢ ʜʝץ
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ᴄɼʂ 621.833:539.3 

 

ɸʈɸʃʓפ ɼʆʄɸʃɸʋ ɼɽʅɽʃɽʈɯ ɹɸʈ ʎʀʂʃʆʀɼɸʃʓפ ɹɽʈɯʃɯʉʊɯר 

ʂɽʈʅɽʋ-ɼɽʌʆʈʄɸʎʀʗʃʓפ ʂתʁɯʅ ʉɸʅɼʓפ ʄʆɼɽʃʔɼɽʋ ɾᴄʅɽ ɿɽʈʊʊɽʋ 

 

ʉʘʨʩʝʥ ɸ.ʄ. - ʄɸʐ-24 ʪʦʙʳʥʳש ʩʪʫʜʝʥʪʽ 

ʄʘʜʠʷʨʦʚʘ ɸ.ʉ. - סʳʣʳʤʠ ʞʝʪʝʢʰʽʩʽ 

ʐ. ɽʩʝʥʦʚ ʘʪʳʥʜʘסʳ ʂʘʩʧʠʡ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʞᴅʥʝ ʠʥʞʠʥʠʨʠʥʛ ʫʥʠʚʝʨʩʠʪʝʪʽ 

ɸץʪʘʫ, פʘʟʘץʩʪʘʥ 

ɸʥʥʦʪʘʮʠʷ. ɾײʤʳʩʪʘ ʘʨʘʣʳץ ʜʦʤʘʣʘʫ ʜʝʥʝʣʝʨʽ ʙʘʨ ʮʠʢʣʦʠʜʘʣʳץ ʙʝʨʽʣʽʩʪʽש ʢʝʨʥʝʫ-

ʜʝʬʦʨʤʘʮʠʷʣʳץ ʢװʡʽ ʩʦסשʳ ʵʣʝʤʝʥʪʪʝʨ ᴅʜʽʩʽ ʥʝʛʽʟʽʥʜʝ ʩʘʥʜʳץ ʤʦʜʝʣʴʜʝʫ ʘʨץʳʣʳ ʟʝʨʪʪʝʣʜʽ. 

ʂʝʨʥʝʫʣʝʨ ʤʝʥ ʜʝʬʦʨʤʘʮʠʷʣʘʨʜʳש ʪʘʨʘʣʫ ʟʘשʜʳʣʳץʪʘʨʳ ʘʥʳץʪʘʣʳʧ, ʦʣʘʨʜʳש ʰʦסʳʨʣʘʥʫ 

ʘʡʤʘץʪʘʨʳ ʘʡץʳʥʜʘʣʜʳ. ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ʙʦʡʳʥʰʘ ʢʝʨʥʝʫʣʝʨ ʨץײʩʘʪ ʝʪʽʣʛʝʥ ʤᴅʥʜʝʨʜʝʥ 

ʘʩʧʘʡʪʳʥʳ ʞᴅʥʝ ʢʦʥʩʪʨʫʢʮʠʷʥʳש ʞʝʪʢʽʣʽʢʪʽ ʙʝʨʽʢʪʽʢ ץʦʨʳ ʙʘʨ ʝʢʝʥʜʽʛʽ ʢᴇʨʩʝʪʽʣʜʽ, ʙײʣ ʦʥʳש 

ʞײʤʳʩץʘ ץʘʙʽʣʝʪʪʽʣʽʛʽ ʤʝʥ ʩʝʥʽʤʜʽʣʽʛʽʥ ʜᴅʣʝʣʜʝʡʜʽ. 

ʂʽʣʪ ʩᴇʟʜʝʨ: ʮʠʢʣʦʠʜʪʳ ʙʝʨʽʣʽʩ; ʞʘʥʘʩʫ ʤʝʭʘʥʠʢʘʩʳ; ʰʝʢʪʽ ʵʣʝʤʝʥʪʪʝʨ ᴅʜʽʩʽ; ʢʝʨʥʝʫ; 

ʜʝʬʦʨʤʘʮʠʷ; ʙʝʨʽʢʪʽʢ. 

 

 ʩʝʥʽʤʜʽʣʽʛʽ ʤʝʥ ʙʝʨʽʢʪʽʛʽʥʝ שʡʝʣʝʨʜʽװʞ ץʳ ʤʘʰʠʥʘ ʞʘʩʘʫ ʤʝʭʘʥʠʢʘʣʳסʘʟʽʨʛʽ ʟʘʤʘʥפ

ʞʦסʘʨʳ ʪʘʣʘʧʪʘʨ ץʦʷʜʳ. ɹʽʨ ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʙʘסʳʪ - ʞʦסʘʨʳ ʞװʢ ʢᴇʪʝʨʛʽʰʪʽʛʽʥ ʞᴅʥʝ ʢװʰʪʝʨʜʽש 

ʙʽʨʢʝʣʢʽ ʪʘʨʘʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʘʨʘʣʳץ ʜʦʤʘʣʘʫ ʵʣʝʤʝʥʪʪʝʨʽ ʙʘʨ ʮʠʢʣʦʠʜʪʳ ʙʝʨʽʣʽʩʪʝʨ. 

ɼʝʛʝʥʤʝʥ, ʦʣʘʨʜʳש ʞײʤʳʩʳ ʢװʨʜʝʣʽ ʞʘʥʘʩʫ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʣʝʨʽʤʝʥ ץʘʪʘʨ ʞװʨʝʜʽ, 

ʙײʣ ʞʦסʘʨʳ ʞʝʨʛʽʣʽʢʪʽ ʢʝʨʥʝʫʣʝʨʛʝ ᴅʢʝʣʝʜʽ. ʂʣʘʩʩʠʢʘʣʳץ ɻʝʨʮ ʪʝʦʨʠʷʩʳ ʞʘʥʘʩʫʜʳש ʢᴇʧ 

ʥװʢʪʝʣʽ ʩʠʧʘʪʳʥ ʞᴅʥʝ ʛʝʦʤʝʪʨʠʷʣʳץ ʩʳʟʳץʪʳץ ʝʤʝʩʪʽʢʪʽ ʪʦʣʳץ ʝʩʢʝʨʤʝʡʜʽ, ʙײʣ ʝʩʝʧʪʝʫʣʝʨʜʽש 

ʜᴅʣʜʽʛʽʥ ʪᴇʤʝʥʜʝʪʝʜʽ [1]. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʦʣʘʨʜʳש ʞײʤʳʩʳ ʢװʨʜʝʣʽ ʞʘʥʘʩʫ ᴇʟʘʨʘ 

ᴅʨʝʢʝʪʪʝʩʫʣʝʨʽʤʝʥ ץʘʪʘʨ ʞװʨʝʜʽ, ʙײʣ ʞʦסʘʨʳ ʞʝʨʛʽʣʽʢʪʽ ʢʝʨʥʝʫʣʝʨʛʝ ᴅʢʝʣʝʜʽ [2]. 

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ, ʤײʥʜʘʡ ʙʝʨʽʣʽʩʪʝʨʜʽש ʢʝʨʥʝʫ-ʜʝʬʦʨʤʘʮʠʷ ʢװʡʽʥ (ʂɼʂ) ʪʘʣʜʘʫ 

 .ʦʣʜʘʥʫ ᴇʟʝʢʪʽ [3,4]ץ ʳʨʣʳ ʵʣʝʤʝʥʪʪʝʨ ᴅʜʽʩʽʥץʰʽʥ ʘװ

ɿʝʨʪʪʝʫ ᴅʜʽʩʥʘʤʘʩʳ. 

ʉʘʥʜʳץ ʤʦʜʝʣʴʜʝʫ ANSYS Workbench ʙʘסʜʘʨʣʘʤʘʣʳץ ʦʨʪʘʩʳʥʜʘ [6] ʰʝʢʪʽ 

ʵʣʝʤʝʥʪʪʝʨ ᴅʜʽʩʽʥ [3,4] ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʦʨʳʥʜʘʣʜʳ. 
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ɸʨʘʣʳץ ʠʣʝʤʜʝʫ ʵʣʝʤʝʥʪʪʝʨʽ ʙʘʨ ʮʠʢʣʦʠʜʪʳ ʙʝʨʽʣʽʩ ץʦʨʘʙʳʥʳװ שʰ ᴇʣʰʝʤʜʽ ʤʦʜʝʣʽ 

 ,ʵʣʝʤʝʥʪʪʝʨʜʽ ʝʩʢʝʨʝʜʽ: ʛʝʥʝʨʘʪʦʨ ץʨʘʩʪʳʨʳʣʜʳ (1-ʩʫʨʝʪ). ʄʦʜʝʣʴ ʥʝʛʽʟʛʽ ʢʦʥʩʪʨʫʢʮʠʷʣʳײץ

ʠʣʝʤʜʝʫ ʵʣʝʤʝʥʪʪʝʨʽ, ʧʨʦʬʠʣʴʜʽ ʜᴇשʛʝʣʝʢ ʞᴅʥʝ ʪʦʨ. 

 

1- ʩʫʨʝʪ. ʎʠʢʣʦʠʜʪʳ ʙʝʨʽʣʽʩʪʽש ʛʝʦʤʝʪʨʠʷʣʳץ ʤʦʜʝʣʽ. 

 

 

ʄʘʪʝʨʠʘʣʜʘʨ ʩʳʟʳץʪʳץ ʩʝʨʧʽʤʜʽ (ʐʍ15 ʙʦʣʘʪ, 40ʍ ʙʦʣʘʪ) ʨʝʪʽʥʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

ɾʘʥʘʩʫ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʣʝʨʽ ʢʝשʝʡʪʽʣʛʝʥ ʃʘʛʨʘʥʞ ʘʣʛʦʨʠʪʤʽʥ [5] ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʙʝʪʪʽʢ-

ʙʝʪʪʽʢ ʩʭʝʤʘסʘ ʩᴅʡʢʝʩ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. 

ɸץʳʨʣʳ ʵʣʝʤʝʥʪʪʝʨ ʪʦʨʳ ʞʘʥʘʩʫ ʘʡʤʘץʪʘʨʳʥʜʘ ʞʝʨʛʽʣʽʢʪʽ ץʘʣʳשʜʘʪʫʤʝʥ ʞʘʩʘʣסʘʥ, 

ʵʣʝʤʝʥʪʪʽש ᴇʣʰʝʤʽ 0,5ï2 ʤʤ. 

ɾװʢʪʝʤʝ ʛʝʥʝʨʘʪʦʨסʘ ץʦʣʜʘʥʳʣʘʪʳʥ 1000 ʅ ʤʤ ʘʡʥʘʣʫ ʤʦʤʝʥʪʽʥʝ ʦʨʥʘʪʳʣʘʜʳ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 

ʉʘʥʜʳץ ʤʦʜʝʣʴʜʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʮʠʢʣʦʠʜʪʳ ʙʝʨʽʣʽʩ ʵʣʝʤʝʥʪʪʝʨʽʥʽש ʢʝʨʥʝʫ-

ʜʝʬʦʨʤʘʮʠʷ ʢװʡʽʥ ʩʠʧʘʪʪʘʡʪʳʥ ʵʢʚʠʚʘʣʝʥʪʪʽ ʢʝʨʥʝʫʣʝʨ ʤʝʥ ʜʝʬʦʨʤʘʮʠʷʣʘʨʜʳש ʪʘʨʘʣʫʳ 

ʘʣʳʥʜʳ. 

ʌʦʥ ʄʠʟʝʩ ʙʦʡʳʥʰʘ ʵʢʚʠʚʘʣʝʥʪʪʽ ʢʝʨʥʝʫʣʝʨʜʽש ʤʘʢʩʠʤʘʣʜʳ ʤᴅʥʜʝʨʽ 72 ʄʇʘ-סʘ 

ʞʝʪʝʜʽ ʞᴅʥʝ ʠʣʝʤʜʝʫ ɻ ʣʝʤʝʥʪʪʝʨʽʥʽש ʞײʤʳʩ ʙʝʪʪʝʨʽʤʝʥ ʞʘʥʘʩʫ ʘʡʤʘץʪʘʨʳʥʜʘ ʦʨʥʘʣʘʩʘʜʳ, ʙײʣ 

ʦʩʳ ʘʡʤʘץʪʘʨʜʘסʳ ʞװʢʪʝʤʝʣʝʨʜʽש ʞʦסʘʨʳ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥʘ ʙʘʡʣʘʥʳʩʪʳ (2-ʩʫʨʝʪ). 
 

 

2- ʩʫʨʝʪ. ʕʢʚʠʚʘʣʝʥʪʪʽ ʢʝʨʥʝʫʣʝʨʜʽש ʪʘʨʘʣʫʳ. 
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2- ʩʫʨʝʪʪʝ ʢʝʨʥʝʫʜʽש ʪʘʨʘʣʫ װʣʛʽʩʽ ʢᴇʨʩʝʪʽʣʛʝʥ, ʦʣ ʝש ʢᴇʧ ʞװʢʪʝʣʛʝʥ ʘʡʤʘץʪʘʨʜʳש 

ʜʦʤʘʣʘʫ ʵʣʝʤʝʥʪʪʝʨʽ, ʧʨʦʬʠʣʴ ʜᴇשʛʝʣʝʛʽ ʞᴅʥʝ ʛʝʥʝʨʘʪʦʨ ʘʨʘʩʳʥʜʘסʳ ʞʘʥʘʩʫ ʘʡʤʘסʳʥʜʘ 

ʰʦסʳʨʣʘʥסʘʥʳʥ ʢᴇʨʩʝʪʝʜʽ. ɹײʣ ʢᴇʧ ʥװʢʪʝʣʽ ʞʘʥʘʩʫʜʳ ʞᴅʥʝ ʣʦʢʘʣʠʟʘʮʠʷʣʘʥסʘʥ ʢʝʨʥʝʫ 

ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʳʥ ʪʫʜʳʨʘʪʳʥ ʘʨʘʣʳץ ʵʣʝʤʝʥʪʪʝʨ ʘʨץʳʣʳ ʞװʢʪʝʤʝ ʙʝʨʫʜʽש ʥʘץʪʳ 

ʩʠʧʘʪʪʘʤʘʣʘʨʳʤʝʥ ʪװʩʽʥʜʽʨʽʣʝʜʽ. 

ʂʝʨʥʝʫ ʪʘʣʜʘʫʳʥʘʥ ʙʘʩץʘ, ײץʨʳʣʳʤʥʳש ʜʝʬʦʨʤʘʮʠʷ ʢװʡʽʥ ʟʝʨʪʪʝʫ ʞװʨʛʽʟʽʣʜʽ. ɾʘʣʧʳ 

ʜʝʬʦʨʤʘʮʠʷʣʘʨʜʳש ʪʘʨʘʣʫʳ 3-ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 
 

3- ʩʫʨʝʪ. ɼʝʬʦʨʤʘʮʠʷʣʘʨʜʳש ʪʘʨʘʣʫʳ. 

 

 

3- ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ, ʤʘʢʩʠʤʘʣʜʳ ʳסʳʩʫʣʘʨ ʛʝʥʝʨʘʪʦʨ ʘʡʤʘסʳʥʜʘ ʙʘʡץʘʣʘʜʳ 

ʞᴅʥʝ ʰʘʤʘʤʝʥ 0,0016 ʤʤ ײץʨʘʡʜʳ. ɸʣʳʥסʘʥ ʜʝʬʦʨʤʘʮʠʷ ʤᴅʥʜʝʨʽ ʝʣʝʫʩʽʟ ʞᴅʥʝ ײץʨʳʣʳʤʥʳש 

ʞײʤʳʩʳʥʘ ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʧʝʡʜʽ. 

ʂʝʨʥʝʫʣʝʨ ʤʝʥ ʜʝʬʦʨʤʘʮʠʷʣʘʨ ʘʨʘʩʳʥʜʘ ʙʘʡʣʘʥʳʩ ʙʘʨ ʝʢʝʥʽʥ ʘʪʘʧ ᴇʪʢʝʥ ʞᴇʥ: 

ʤʘʢʩʠʤʘʣʜʳ ʢʝʨʥʝʫ ʘʡʤʘץʪʘʨʳ ʜʝʬʦʨʤʘʮʠʷʣʘʨʜʳש ʞʦסʘʨʳʣʘʫʳ ʘʡʤʘץʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ, 

ʙײʣ ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨʜʽש ʜײʨʳʩʪʳסʳʥ ʞᴅʥʝ ײץʨʳʣסʘʥ ʰʝʢʪʽ ʵʣʝʤʝʥʪʪʝʨ ʤʦʜʝʣʽʥʽש 

ʞʝʪʢʽʣʽʢʪʽʣʽʛʽʥ ʨʘʩʪʘʡʜʳ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʘʡʥʘʣʫ ʤʦʤʝʥʪʽʥʽש ʘʨʪʫʳ ʢʝʨʥʝʫʜʽש ʩʳʟʳץʪʳץ ʝʤʝʩ ʘʨʪʫʳʥʘ ᴅʢʝʣʝʪʽʥʽ 

ʘʥʳץʪʘʣʜʳ, ʙײʣ ʞʘʥʘʩʫ ʘʡʤʘסʳʥʳש ʘʫʜʘʥʳʥʳש ᴇʟʛʝʨʫʽʤʝʥ ʞᴅʥʝ ʞװʢʪʝʤʝʥʽש ʜʦʤʘʣʘʫ 

ʵʣʝʤʝʥʪʪʝʨʽ ʘʨʘʩʳʥʜʘ ץʘʡʪʘ ʙᴇʣʽʥʫʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. 

 ʨʜʝ ʢᴇʨʩʝʪʫװᴅʩʝʨʽʥ ʢᴇʨʥʝʢʽ ʪ שʢʪʝʤʝʥʽװʡʽʥʝ ʞװʢʝʨʥʝʫ-ʜʝʬʦʨʤʘʮʠʷ ʢ שʨʳʣʳʤʥʳײפ

 ʰʘʤʘʩʳʥʘ ʪᴅʫʝʣʜʽʣʽʛʽ שʘʡʥʘʣʫ ʤʦʤʝʥʪʽʥʽ שʰʽʥ ʤʘʢʩʠʤʘʣʜʳ ʵʢʚʠʚʘʣʝʥʪʪʽ ʢʝʨʥʝʫʣʝʨʜʽװ

 .ʨʘʩʪʳʨʳʣʜʳ (4-ʩʫʨʝʪ)ײץ
 

 

4- ʩʫʨʝʪ. ɸʡʥʘʣʫ ʤʦʤʝʥʪʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʢʝʨʥʝʫʜʽש ᴇʟʛʝʨʫʽ. 
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ɻʨʘʬʠʢʪʝʥ ʢᴇʨʽʥʽʧ ʪײʨסʘʥʜʘʡ, ʘʡʥʘʣʫ ʤʦʤʝʥʪʽʥʽש ʘʨʪʫʳ ʢʝʨʥʝʫʜʽש ʩʳʟʳץʪʳץ ʝʤʝʩ 

ʘʨʪʫʳʥʘ ᴅʢʝʣʝʜʽ. ɹײʣ ʞʘʥʘʩʫ ʘʡʤʘסʳʥʳש ʘʫʜʘʥʳʥʳש ᴇʟʛʝʨʫʽʥʝ ʞᴅʥʝ ʜʦʤʘʣʘʫ ʵʣʝʤʝʥʪʪʝʨʽ 

ʘʨʘʩʳʥʜʘסʳ ʞװʢʪʝʤʝʥʽץ שʘʡʪʘ ʙᴇʣʽʥʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ. ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ʩʘʥʜʳץ ʤʦʜʝʣʴʜʽש 

ʞʘʨʘʤʜʳʣʳסʳʥ ʨʘʩʪʘʡʜʳ ʞᴅʥʝ ʞʘʥʘʩʫ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫ ʬʠʟʠʢʘʩʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. 

ɻʝʨʮ ʪʝʦʨʠʷʩʳ ʥʝʛʽʟʽʥʜʝ ʘʣʳʥסʘʥ ʘʥʘʣʠʪʠʢʘʣʳץ ʰʝʰʽʤʜʝʨʤʝʥ ʩʘʥʜʳץ ʤʦʜʝʣʴʜʝʫ 

ʥᴅʪʠʞʝʣʝʨʽʥ ʩʘʣʳʩʪʳʨʫ [1,2] ʰʝʢʪʽ ʵʣʝʤʝʥʪʪʝʨ ᴅʜʽʩʽʤʝʥ ʘʥʳץʪʘʣסʘʥ ʢʝʨʥʝʫ ʤᴅʥʜʝʨʽʥʽש 

ʘʥʘʣʠʪʠʢʘʣʳץ ʤᴅʥʜʝʨʜʝʥ 8-15%-סʘ ʘʩʘʪʳʥʳʥ ʢᴇʨʩʝʪʪʽ. ɹײʣ ʢʣʘʩʩʠʢʘʣʳץ ʝʩʝʧʪʝʫʣʝʨʜʝ 

ʝʩʢʝʨʽʣʤʝʛʝʥ ʥʘץʪʳ ʞʘʥʘʩʫ ʛʝʦʤʝʪʨʠʷʩʳʥ, ʢᴇʧ ʥװʢʪʝʣʽ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʜʽ ʞᴅʥʝ ʩʳʟʳץʪʳץ ʝʤʝʩ 

ᴅʩʝʨʣʝʨʜʽ ʝʩʢʝʨʫʤʝʥ ʪװʩʽʥʜʽʨʽʣʝʜʽ. 

ɸʥʘʣʠʪʠʢʘʣʳץ ʞᴅʥʝ ʩʘʥʜʳץ ʝʩʝʧʪʝʫʣʝʨ ʥᴅʪʠʞʝʣʝʨʽ ʘʨʘʩʳʥʜʘסʳ ʩᴅʡʢʝʩʩʽʟʜʽʢʪʽ ʩʘʥʜʳץ 

ʙʘסʘʣʘʫ װʰʽʥ ʦʣʘʨʜʳש ʘʨʘʩʳʥʜʘ 1-ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ ʩʘʣʳʩʪʳʨʤʘʣʳ ʩʘʣʳʩʪʳʨʫ ʞװʨʛʽʟʽʣʜʽ. 

1-ʢʝʩʪʝ. ɽʩʝʧʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥ ʩʘʣʳʩʪʳʨʫ. 

ʇʘʨʘʤʝʪʨ 
ɸʥʘʣʠʪʠʢʘʣʳץ 
ʝʩʝʧʪʝʫ (ɻʝʨʮ) 

ʉʘʥʜʳץ ʝʩʝʧʪʝʫ 
(ʉʕɽ) 

ɸʫʳʪץʫ, % 

ʄʘʢʩʠʤʘʣʜʳ 
ʢʝʨʥʝʫ, ʄʇʘ 

62 72 +16% 

ʄʘʢʩʠʤʘʣʜʳ 
ʜʝʬʦʨʤʘʮʠʷ, ʤʤ 

0,0013 0,0016 +23% 

 ʘʫʽʧʩʽʟʜʽʢפ
ʬʘʢʪʦʨʳ 

3.2 2.75 -14% 

 

 

ɸʣʳʥסʘʥ ʩʘʥʜʳץ ʙʘסʘʣʘʫʣʘʨ ʩʘʥʜʳץ ʤʦʜʝʣʴʜʝʫʜʽש ʞʘʨʘʤʜʳʣʳסʳʥ ʞᴅʥʝ ʦʥʳש 

ʘʥʘʣʠʪʠʢʘʣʳץ ᴅʜʽʩʪʝʨʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘסʳ ʘʨʪʳץʰʳʣʳץʪʘʨʳʥ ʨʘʩʪʘʡʜʳ. ױʩʳʥʳʣסʘʥ 

ʜʝʨʝʢʪʝʨʜʝʥ ʢᴇʨʽʥʽʧ ʪײʨסʘʥʜʘʡ, ʰʝʢʪʽ ʵʣʝʤʝʥʪʪʝʨ ᴅʜʽʩʽʥ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʘʣʳʥסʘʥ ʢʝʨʥʝʫ 

ʤᴅʥʜʝʨʽ ʥʘץʪʳ ʞʘʥʘʩʫ ʛʝʦʤʝʪʨʠʷʩʳʥ, ʢᴇʧ ʥװʢʪʝʣʽ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʜʽ ʞᴅʥʝ ʩʳʟʳץʪʳץ ʝʤʝʩ 

ᴅʩʝʨʣʝʨʜʽ ʝʩʢʝʨʫʛʝ ʙʘʡʣʘʥʳʩʪʳ ʘʥʘʣʠʪʠʢʘʣʳץ ʤᴅʥʜʝʨʜʝʥ ʘʩʳʧ ʪװʩʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, 

 ʢʝʨʥʝʫ-ʜʝʬʦʨʤʘʮʠʷ שʨʳʣʳʤʥʳײץ ʣײʘʣʘʜʳ, ʙץʪᴇʤʝʥʜʝʫʽ ʙʘʡ שʘʫʽʧʩʽʟʜʽʢ ʢʦʵʬʬʠʮʠʝʥʪʽʥʽץ

ʢװʡʽʥ ʜᴅʣʽʨʝʢ ʙʘסʘʣʘʫʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ʮʠʢʣʦʠʜʪʳ ʙʝʨʽʣʽʩʪʝʨʜʽ ʞʦʙʘʣʘʫʜʘ 

ʩʘʥʜʳץ ʪʘʣʜʘʫ ᴅʜʽʩʪʝʨʽʥʽץ שʘʞʝʪʪʽʣʽʛʽʥ ʨʘʩʪʘʡʜʳ. 
ʅᴅʪʠʞʝʣʝʨʜʽ ʪʘʣץʳʣʘʫ. 

ʉʘʥʜʳץ ʤʦʜʝʣʴʜʝʫ ʥᴅʪʠʞʝʣʝʨʽʥ ʪʘʣʜʘʫ ʙʽʟʛʝ ʦʣʘʨʜʳ ʞʘʥʘʩʫ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽʥʽש 

ʜʠʥʘʤʠʢʘʩʳ ʞᴅʥʝ ײץʨʳʣʳʤʥʳש ʙʝʨʽʢʪʽʛʽ ʪײʨסʳʩʳʥʘʥ ʪװʩʽʥʜʽʨʫʛʝ ʢᴇʰʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʅᴅʪʠʞʝʣʝʨʜʽ ʪʘʣʜʘʫ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʝש ʘʫʳʨ ʞװʢʪʝʤʝ ʪװʩʝʪʽʥ ײץʨʳʣʳʤʜʳץ ʵʣʝʤʝʥʪʪʝʨ 

- ʙײʣ ʢʝʨʥʝʫ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʙʘʡץʘʣʘʪʳʥ ʜʦʤʘʣʘʫ ʵʣʝʤʝʥʪʪʝʨʽ ʤʝʥ ʛʝʥʝʨʘʪʦʨ. 

ʄʘʢʩʠʤʘʣʜʳ ʢʝʨʥʝʫʣʝʨ ʤʘʪʝʨʠʘʣʜʳש ʞʝʨ ʘʩʪʳ ץʘʙʘʪʪʘʨʳʥʜʘ ʣʦʢʘʣʠʟʘʮʠʷʣʘʥסʘʥʳ 

ʘʥʳץʪʘʣʜʳ, ʙײʣ ʞʘʥʘʩʫ ʤʝʭʘʥʠʢʘʩʳʥʳש ʢʣʘʩʩʠʢʘʣʳץ ʧʨʠʥʮʠʧʪʝʨʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ [2]. 

ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ʮʠʢʣʦʠʜʪʳ ʙʝʨʽʣʽʩʪʝʨʜʽש ʢʝʨʥʝʫ-ʜʝʬʦʨʤʘʮʠʷ ʢװʡʽʥ ʙʘסʘʣʘʫ װʰʽʥ 

ʩʘʥʜʳץ ʪʘʣʜʘʫ ᴅʜʽʩʪʝʨʽʥ [3-5] ץʦʣʜʘʥʫ ץʘʞʝʪʪʽʣʽʛʽʥ ʨʘʩʪʘʡʜʳ, ʩʝʙʝʙʽ ʘʥʘʣʠʪʠʢʘʣʳץ ᴅʜʽʩʪʝʨ ʢᴇʧ 

ʥװʢʪʝʣʽ ʞʘʥʘʩʫʜʳ ʞᴅʥʝ ʛʝʦʤʝʪʨʠʷʣʳץ ʩʳʟʳץʪʳץ ʝʤʝʩʪʽʢʪʽ ʝʩʢʝʨʤʝʡʜʽ. 

ɾײʤʳʩʪʘ ʘʨʘʣʳץ ʜʦʤʘʣʘʫ ʵʣʝʤʝʥʪʪʝʨʽ ʙʘʨ ʮʠʢʣʦʠʜʪʳ ʙʝʨʽʣʽʩ ץʦʨʘʙʳʥʳש ʢʝʨʥʝʫ-

ʜʝʬʦʨʤʘʮʠʷ ʢװʡʽʥʽש ʩʘʥʜʳץ ʤʦʜʝʣʴʜʝʫʽ ײʩʳʥʳʣסʘʥ. 

ʅʝʛʽʟʛʽ ʥᴅʪʠʞʝʣʝʨ: ʢʝʨʥʝʫ ʤʝʥ ʜʝʬʦʨʤʘʮʠʷʥʳש ʪʘʨʘʣʫʳ ʘʥʳץʪʘʣʜʳ; ʢʝʨʥʝʫ 

ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥʳש ʘʡʤʘץʪʘʨʳ ʘʥʳץʪʘʣʜʳ; ʩʘʥʜʳץ ʥᴅʪʠʞʝʣʝʨ ʘʥʘʣʠʪʠʢʘʣʳץ ʥᴅʪʠʞʝʣʝʨʜʝʥ 

ʘʩʳʧ ʪװʩʝʪʽʥʽ ʘʥʳץʪʘʣʜʳ (8-15%); ʞʦʙʘʥʳש ʞײʤʳʩץʘ ʞʘʨʘʤʜʳʣʳסʳ ʨʘʩʪʘʣʜʳ (ץʘʫʽʧʩʽʟʜʽʢ 

ʢʦʵʬʬʠʮʠʝʥʪʽ > 2,75). 

ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨʜʽ ʤʝʭʘʥʠʢʘʣʳץ ʙʝʨʽʣʽʩ ץʦʨʘʧʪʘʨʳʥ ʞʦʙʘʣʘʫ ʞᴅʥʝ ʦשʪʘʡʣʘʥʜʳʨʫ 

ʢʝʟʽʥʜʝ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ. 

ɸץʳʨʣʳ ʵʣʝʤʝʥʪʪʝʨ ᴅʜʽʩʽʥ ץʦʣʜʘʥʫ ʘʥʘʣʠʪʠʢʘʣʳץ ᴅʜʽʩʪʝʨʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 

ʩʝʥʽʤʜʽʨʝʢ ʥᴅʪʠʞʝʣʝʨʛʝ ץʦʣ ʞʝʪʢʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ ʞᴅʥʝ ʞʦסʘʨʳ ʞװʢʪʝʤʝʣʽ ʤʝʭʘʥʠʢʘʣʳץ 

ʙʝʨʽʣʽʩ ץʦʨʘʧʪʘʨʳʥ ʞʦʙʘʣʘʫʜʘ ʪʠʽʤʜʽ ײץʨʘʣ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 
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ᴄɼʂ 621.9:534.1 

 

ʉɸʅɼʓפ ʄʆɼɽʃʔɼɽʋ ɾᴄʅɽ CNC ʊɯʂ ʌʈɽɿɽʈʃɯʂ ʉʊɸʅʆʂʊʓר ʊɯʈɽʂ 

ɾתʁɽʉɯʅɯר ɼɯʈɯʃɻɽ ʊױʈɸפʊʓʃʓנʓʅ ʆרʊɸʁʃɸʅɼʓʈʋ 

 

ɯʟʙʝʨʛʝʥ ʉ.ױ. - ʄɸʐ-24 ʪʦʙʳʥʳש ʩʪʫʜʝʥʪʽ 

ʄʘʜʠʷʨʦʚʘ ɸ.ʉ. - סʳʣʳʤʠ ʞʝʪʝʢʰʽʩʽ 

ʐ. ɽʩʝʥʦʚ ʘʪʳʥʜʘסʳ ʂʘʩʧʠʡ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʞᴅʥʝ ʠʥʞʠʥʠʨʠʥʛ ʫʥʠʚʝʨʩʠʪʝʪʽ 

ɸץʪʘʫ, פʘʟʘץʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ.CNC ʪʽʢ ʬʨʝʟʝʨʣʽʢ ʩʪʘʥʦʢʪʳש ʤʦʜʘʣʴʜʳ ʪʘʣʜʘʫʳ ʰʝʢʪʽ ʵʣʝʤʝʥʪʪʝʨʜʽ 

ʤʦʜʝʣʴʜʝʫ ʘʨץʳʣʳ ʞװʨʛʽʟʽʣʜʽ. ʊʘʙʠסʠ ʞʠʽʣʽʢʪʝʨ (45ï139 ɻʮ) ʞᴅʥʝ ץʦʟʜʳʨʫ ʞʠʽʣʽʢʪʝʨʽ (1,67ï

50 ɻʮ) ʘʥʳץʪʘʣʜʳ. ɾʠʽʣʽʢʪʝʨʜʽ 57ï199 ɻʮ ʜʝʡʽʥ ʘʨʪʪʳʨʘʪʳʥ ʞᴅʥʝ ʨʝʟʦʥʘʥʩʪʳץ ʨʝʞʠʤʜʝʨʜʽ 

ʞʦʷʪʳʥ ʢʦʥʩʪʨʫʢʮʠʷסʘ ᴇʟʛʝʨʪʫ ʝʥʛʽʟʽʣʜʽ. 

ʂʽʣʪ ʩᴇʟʜʝʨ: ʜʽʨʽʣ; CNC ʤʘʰʠʥʘʩʳ; ʘץʳʨʣʳ ʵʣʝʤʝʥʪʪʝʨʜʽ ʪʘʣʜʘʫ; ʤʦʜʘʣʴʜʳ ʪʘʣʜʘʫ; 

 .ʨʝʟʦʥʘʥʩ ;ץʘʪʪʳʣʳץ

 ʜᴅʣʜʽʛʽ ʤʝʥ ʩʘʧʘʩʳʥʘ שʜʝʣʛʝʥ ʙᴇʣʰʝʢʪʝʨʜʽשʳ ʤʘʰʠʥʘ ʞʘʩʘʫ ᴇסʘʟʽʨʛʽ ʟʘʤʘʥפ

 ʣ ʢᴇʨʩʝʪʢʽʰʪʝʨʛʝ ᴅʩʝʨ ʝʪʝʪʽʥ ʥʝʛʽʟʛʽײʥʝʤʽ ʘʨʪʫʳʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ. ɹװ שʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨʜʳץ

ʬʘʢʪʦʨʣʘʨʜʳש ʙʽʨʽ - ʤʝʪʘʣʣ ʢʝʩʝʪʽʥ ʩʪʘʥʦʢʪʘʨʜʳש ʜʽʨʽʣʛʝ ʪᴇʟʽʤʜʽʣʽʛʽ [1]. 

ʂʝʩʫ ʧʨʦʮʝʩʽ ʜʠʥʘʤʠʢʘʣʳץ ʞװʢʪʝʤʝʣʝʨʜʽ ʪʫʜʳʨʘʜʳ, ʙײʣ ʜʽʨʽʣʛʝ ᴅʢʝʣʝʜʽ. ɹײʣ ʜʽʨʽʣʜʝʨ 

ᴇשʜʝʣʝʪʽʥ ʙʝʪʪʽש ʢʝʜʽʨ-ʙײʜʳʨʣʳסʳʥ ʪᴇʤʝʥʜʝʪʝʜʽ, ᴇʣʰʝʤʜʽʢ ʜᴅʣʜʽʢʪʽ ʪᴇʤʝʥʜʝʪʝʜʽ, 

ʪʦʣץʳʥʜʳʣʳץ ʪʫʜʳʨʘʜʳ ʞᴅʥʝ ʢʝʩʫ ײץʨʘʣʳ ʤʝʥ ʤʘʰʠʥʘ ʢʦʤʧʦʥʝʥʪʪʝʨʽʥʽש ʪʦʟʫʳʥ ʞʝʜʝʣʜʝʪʝʜʽ 

[2]. 

 ʞʠʽʣʽʢʪʝʨʽʤʝʥ ʩᴅʡʢʝʩ ʢʝʣʛʝʥʜʝ שʳ ᴅʩʝʨʣʝʨʜʽץʠ ʞʠʽʣʽʢʪʝʨʽ ʩʳʨʪסʪʘʙʠ שʨʳʣʳʤʥʳײפ

ʧʘʡʜʘ ʙʦʣʘʪʳʥ ʨʝʟʦʥʘʥʩ ײץʙʳʣʳʩʪʘʨʳ ʝʨʝʢʰʝ ץʘʫʽʧ ʪᴇʥʜʽʨʝʜʽ. ʄײʥʜʘʡ ʞʘסʜʘʡʣʘʨʜʘ ʪʝʨʙʝʣʽʩ 

ʘʤʧʣʠʪʫʜʘʩʳ ʢװʨʪ ʘʨʪʘʜʳ, ʙײʣ ʢʝʩʫ ʧʨʦʮʝʩʽʥʜʝ ʪײʨʘץʪʳʣʳץʪʳש ʞʦסʘʣʫʳʥʘ ʞᴅʥʝ ʞʘʙʜʳץʪʳש 

ʩʝʥʽʤʜʽʣʽʛʽʥʽש ʪᴇʤʝʥʜʝʫʽʥʝ ᴅʢʝʣʫʽ ʤװʤʢʽʥ [3]. 

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ, ʢʦʤʧʴʶʪʝʨʣʽʢ ʤʦʜʝʣʴʜʝʫʜʽש ʞᴅʥʝ h ʝʢʪʽ ɻ ʣʝʤʝʥʪʪʝʨʜʽ ʪʘʣʜʘʫʜʳש 

ʟʘʤʘʥʘʫʠ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʩʪʘʥʦʢʪʘʨʜʳש ʜʽʨʽʣʛʝ ʪᴇʟʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ᴇʟʝʢʪʽ ʤʽʥʜʝʪ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɹײʣ ʞײʤʳʩʪʳש ʤʘץʩʘʪʳ - CNC ʪʽʢ ʬʨʝʟʝʨʣʽʢ ʩʪʘʥʦʢʪʳש ʪʽʨʝʢ ʞװʡʝʩʽʥ ʪʘʣʜʘʫ ʞᴅʥʝ 

ʞʘסשʳʨʪʫ ʘʨץʳʣʳ ʦʥʳש ʜʽʨʽʣʛʝ ʪᴇʟʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ. 

ɹײʣ ʤʘץʩʘʪץʘ ʞʝʪʫ װʰʽʥ ʢʝʣʝʩʽ ʤʽʥʜʝʪʪʝʨ h ʝʰʽʣʝʜʽ: ʜʽʨʽʣ ʢᴇʟʜʝʨʽʥ ʪʘʣʜʘʫ; ʤʘʟʘʩʳʟʜʳץ 

ʞʠʽʣʽʢʪʝʨʽʥʽש ʜʠʘʧʘʟʦʥʳʥ ʘʥʳץʪʘʫ; ײץʨʳʣʳʤʥʳש ʪʘʙʠסʠ ʞʠʽʣʽʢʪʝʨʽʥ ʝʩʝʧʪʝʫ; ʨʝʟʦʥʘʥʩʪʳץ 

ʨʝʞʠʤʜʝʨʜʽ ʘʥʳץʪʘʫ; ʞʦʙʘʣʘʫ ʰʝʰʽʤʜʝʨʽʥ ᴅʟʽʨʣʝʫ; ʞʘסשʳʨʪʫʜʳש ʪʠʽʤʜʽʣʽʛʽʥ ʙʘסʘʣʘʫ. 

 ʪʘʡ ʘʨʪʫʳʥʩʳʟץʘʡʪʘʨʣʳ שʜʽʨʽʣ ʘʤʧʣʠʪʫʜʘʩʳʥʳ שʜʽʨʽʣʛʝ ʪᴇʟʽʤʜʽʣʽʛʽ ʦʥʳ שʨʳʣʳʤʥʳײפ

ʜʠʥʘʤʠʢʘʣʳץ ʞװʢʪʝʤʝʣʝʨʛʝ ʪᴇʪʝʧ ʙʝʨʫ ץʘʙʽʣʝʪʽʤʝʥ ʘʥʳץʪʘʣʘʜʳ [1]. 

ɾװʡʝʥʽש ʜʠʥʘʤʠʢʘʣʳץ ᴅʨʝʢʝʪʽʥʝ ᴅʩʝʨ ʝʪʝʪʽʥ ʥʝʛʽʟʛʽ ʧʘʨʘʤʝʪʨʣʝʨ - ʤʘʪʝʨʠʘʣʜʘʨʜʳש 

ʤʘʩʩʘʩʳ, ץʘʪʪʳʣʳסʳ ʞᴅʥʝ ʜʝʤʧʬʝʨʣʽʢ ץʘʩʠʝʪʪʝʨʽ [3]. 
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 .ʘʪʳʥʘʩʳʥʘ ʙʘʡʣʘʥʳʩʪʳץ ʘץץʘʪʪʳʣʳץ שʠ ʞʠʽʣʽʢʪʝʨʽ ʤʘʩʩʘʥʳסʪʘʙʠ שʨʳʣʳʤʥʳײפ

 ʤʳʩ ʞʠʽʣʽʢʪʝʨʽʤʝʥײʞ שʡʝʥʽװʣ ʞײʠ ʞʠʽʣʽʢʪʝʨʜʽ ʘʨʪʪʳʨʘʜʳ, ʙסʘʨʪʫʳ ʪʘʙʠ שʪʳץʘʪʪʳʣʳפ

 .ʘ ʢᴇʤʝʢʪʝʩʝʜʽסʘʙʘʪʪʘʩʫʜʳ ʙʦʣʜʳʨʤʘʫץ

ʄʝʪʘʣʣ ʢʝʩʝʪʽʥ ʩʪʘʥʦʢʪʘʨʜʘסʳ ʘʫʳʪץʫ ʞʠʽʣʽʢʪʝʨʽ ʰʧʠʥʜʝʣʴ ʞʳʣʜʘʤʜʳסʳʤʝʥ 

ʘʥʳץʪʘʣʘʜʳ: 

Ὢ =  
 ὲ 

, (1) 
60 

 

ʤײʥʜʘסʳ  n - ʰʧʠʥʜʝʣʴʜʽש ʞʳʣʜʘʤʜʳסʳ, ʘʡʥ/ʤʠʥ [2]. 

 

ɾʠʽʣʽʢ ʨʝʘʢʮʠʷʩʳʥ ʪʘʣʜʘʫ ʞʘʙʜʳץʪʳץ שʘʫʽʧʪʽ ʞײʤʳʩ ʨʝʞʠʤʜʝʨʽʥ ʘʥʳץʪʘʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɿʝʨʪʪʝʫ ᴅʜʽʩʥʘʤʘʩʳ 

ɿʝʨʪʪʝʫ װ  hᴇʣʰʝʤʜʽ ʤʦʜʝʣʴʜʝʫʛʝ ʞᴅʥʝ h ʝʢʪʽ ɻ ʣʝʤʝʥʪʪʝʨʜʽ ʪʘʣʜʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ 

Solid Edge ST6 ʞװʡʝʩʽʥ ʧʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ ʞװʨʛʽʟʽʣʜʽ [4]. 

ɹʽʨʽʥʰʽ ʢʝʟʝשʜʝ ʤʘʰʠʥʘʥʳש ʛʝʦʤʝʪʨʠʷʣʳץ ʤʦʜʝʣʽ ʞʘʩʘʣʜʳ, ʦסʘʥ ʥʝʛʽʟʛʽ ʵʣʝʤʝʥʪʪʝʨ: 

ʪᴇʩʝʢ, ʪʽʨʝʫʽʰ, װʩʪʝʣ, ʰʧʠʥʜʝʣʴ ʙʣʦʛʳ ʞᴅʥʝ ʙʘסʳʪʪʘʫʰʳʣʘʨ ʢʽʨʜʽ. 

1- ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ, ʝʩʝʧʪʝʫ ʤʦʜʝʣʽ ʤʘʰʠʥʘʥʳש ʪʽʨʝʢ ʞװʡʝʩʽʥʽײץ שʨʳʣʳʤʳʥ 

ʢᴇʨʩʝʪʝʜʽ. 
 

 

1- ʩʫʨʝʪ. ʄʘʰʠʥʘ ʪʽʨʝʫʽʰ ʞװʡʝʩʽ: 1 ï ʪᴇʩʝʢ, 2 ï ʙʘסʘʥ, 3 ï ʩʳʨסʘʥʘ4 ,ץ ï ʨʝʣʴʩ, 5 ï 

 ʽ, 11 ï ʧʘʪʨʦʥ, 12 ïשʩʪʝʣ, 6 ï ʜʘʡʳʥʜʘʤʘ, 7 ï ʘʨʙʘ, 8 ï ʙʘʩʳ, 9 ï ʰʧʠʥʜʝʣʴ, 10 ï ʰʧʠʥʜʝʣʴ ʞʝװ
ʢʝʩʢʽʰ. 

 

ᴄʨʽ ץʘʨʘʡ, ʤʘʰʠʥʘʥʳש ʽʨʛʝʪʘʩץʘ ʙʝʢʽʪʽʣʫʽʥ ʤʦʜʝʣʴʜʝʫ װʰʽʥ ʰʝʢʘʨʘʣʳץ ʰʘʨʪʪʘʨ 

ʦʨʥʘʪʳʣʜʳ. ʂʝʣʝʩʽ ץʘʜʘʤ ʰʝʢʪʽ ʵʣʝʤʝʥʪʪʽ ʪʦʨʜʳ ʩʘʣʫ ʙʦʣʜʳ. ɽʩʝʧʪʝʫ ʜᴅʣʜʽʛʽʥ ʘʨʪʪʳʨʫ װʰʽʥ 

ʞʝʪʢʽʣʽʢʪʽ ʪʳסʳʟʜʳסʳ ʙʘʨ ʪʝʪʨʘʵʜʨʣʽʢ ʪʦʨ ץʦʣʜʘʥʳʣʜʳ. ʆʩʳʜʘʥ ʢʝʡʽʥ ײץʨʳʣʳʤʥʳש ʪʘʙʠסʠ 

ʞʠʽʣʽʢʪʝʨʽ ʤʝʥ ʜʽʨʽʣ ʨʝʞʠʤʜʝʨʽʥ ʘʥʳץʪʘʫ װʰʽʥ ʤʦʜʘʣʴʜʳ ʪʘʣʜʘʫ ʞװʨʛʽʟʽʣʜʽ [5]. 

ʄʦʜʝʣʴʜʝʫ ʥᴅʪʠʞʝʣʝʨʽ. 

ʄʦʜʘʣʴʜʳ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ ײץʨʳʣʳʤʥʳש ʢʝʣʝʩʽ ʪʘʙʠסʠ ʞʠʽʣʽʢʪʝʨʽ ʘʣʳʥʜʳ: 45, 46, 

96 ʞᴅʥʝ 139 ɻʮ. 

ɼʽʨʽʣ ʧʽʰʽʥʜʝʨʽ 2-ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 
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2- ʩʫʨʝʪ. ײפʨʳʣʳʤʜʳץ ʪʝʨʙʝʣʽʩʪʝʨʜʽש ʬʦʨʤʘʣʘʨʳ. 

ʊʘʣʜʘʫ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʝװ שʣʢʝʥ ʜʝʬʦʨʤʘʮʠʷʣʘʨ ʤʘʰʠʥʘ ʪʽʨʝʛʽʥʽש ʘʡʤʘסʳʥʜʘ ʦʨʳʥ 

ʘʣʘʜʳ, ʙײʣ ʦʩʳ ʵʣʝʤʝʥʪʪʽש ʞʝʪʢʽʣʽʢʩʽʟ ץʘʪʪʳʣʳסʳʥ ʢᴇʨʩʝʪʝʜʽ. 
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ʙʦʣʜʳ. 

ʐʧʠʥʜʝʣʴʜʽש ʘʡʥʘʣʫʳʥʘʥ ʪʫʳʥʜʘסʘʥ ʤʘʟʘʩʳʟʜʳץ ʞʠʽʣʽʢʪʝʨʽʥʽש ʜʠʘʧʘʟʦʥʳ 1,67ï50 ɻʮ 

ʊʘʙʠסʠ ʞᴅʥʝ ʤʘʟʘʩʳʟʜʳץ ʞʠʽʣʽʢʪʝʨʽʥ ʩʘʣʳʩʪʳʨʫ 3-ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

 

 

 

 

 

 

 

 

 

3- ʩʫʨʝʪ. ʊʘʙʠסʠ ʞᴅʥʝ ʤʘʟʘʩʳʟʜʳץ ʞʠʽʣʽʢʪʝʨʽʥ ʩʘʣʳʩʪʳʨʫ. 

 

 

ʊʘʣʜʘʫ ʪʘʙʠסʠ ʞᴅʥʝ ץʦʟʜʳʨʫ ʞʠʽʣʽʢ ʜʠʘʧʘʟʦʥʜʘʨʳʥʳץ שʘʙʘʪʪʘʩʫʳʥ ʘʥʳץʪʘʡʜʳ, ʙײʣ 

ʙʝʣʛʽʣʽ ʙʽʨ ʤʘʰʠʥʘ ʞײʤʳʩ ʞʘסʜʘʡʣʘʨʳʥʜʘ ʨʝʟʦʥʘʥʩʪʳץ ʨʝʞʠʤʜʝʨʜʽש ʧʘʡʜʘ ʙʦʣʫʳʥʘ ᴅʢʝʣʝʜʽ. 

ʅʘץʪʳʨʘץ ʘʡʪץʘʥʜʘ, ʰʧʠʥʜʝʣʴʜʽש ʘʡʥʘʣʫʳʥʘʥ ʪʫʳʥʜʘסʘʥ ץʦʟʜʳʨʫ ʞʠʽʣʽʢ ʜʠʘʧʘʟʦʥʳ (1,67 - 50 

ɻʮ) ײץʨʳʣʳʤʥʳש ʙʽʨʽʥʰʽ ʪʘʙʠסʠ ʞʠʽʣʽʢʪʝʨʽʤʝʥ (45 - 46 ɻʮ) ʽʰʽʥʘʨʘ ץʘʙʘʪʪʘʩʘʜʳ, ʙײʣ 

ʨʝʟʦʥʘʥʩʪʳץ ʪʝʨʙʝʣʽʩʪʝʨʜʽץ שʦʟʫ ʳץʪʠʤʘʣʜʳסʳʥʳש ʞʦסʘʨʳ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ɽץ שʘʫʽʧʪʽ ʞײʤʳʩ ʞʘסʜʘʡʣʘʨʳ - ʰʧʠʥʜʝʣʴʜʽש ʘʡʥʘʣʫ ʞʠʽʣʽʛʽ 2700ï3000 ʘʡʥ/ʤʠʥ 

ʘʨʘʣʳסʳʥʜʘסʳ ʞʘסʜʘʡʣʘʨ, ʤײʥʜʘסʳ ʤʘʟʘʩʳʟʜʳץ ʞʠʽʣʽʛʽ ʘʣסʘʰץʳ ʪʘʙʠסʠ ʞʠʽʣʽʢʪʝʨʛʝ 

ʞʘץʳʥʜʘʡʜʳ. ʄײʥʜʘʡ ʞʘסʜʘʡʣʘʨʜʘ ʪʽʧʪʽ ʰʘסʳʥ ʤʘʟʘʩʳʟʜʳץʪʘʨ ʜʘ ʜʽʨʽʣ ʘʤʧʣʠʪʫʜʘʩʳʥʳש 

ʘʡʪʘʨʣʳץʪʘʡ ʘʨʪʫʳʥʘ ᴅʢʝʣʫʽ ʤװʤʢʽʥ, ʙײʣ ʞװʡʝʥʽש ʜʠʥʘʤʠʢʘʣʳץ ץʘʪʪʳʣʳסʳʥʳש ʪᴇʤʝʥʜʝʫʽʥʝ 

ᴅʢʝʣʝʜʽ. ɹʘʩʪʘʧץʳ ʜʽʨʽʣ ʨʝʞʠʤʜʝʨʽ ʤʘʰʠʥʘ ʙʘסʘʥʘʩʳʥʳש ʘʡʤʘסʳʥʜʘ ʘʡʪʘʨʣʳץʪʘʡ 

ʜʝʬʦʨʤʘʮʠʷʣʘʨʤʝʥ ʩʠʧʘʪʪʘʣʘʪʳʥʳʥ ʘʪʘʧ ᴇʪʢʝʥ ʞᴇʥ, ʙײʣ ʦʥʳײץ שʨʳʣʳʤʥʳש ʜʠʥʘʤʠʢʘʣʳץ 

ʨʝʘʢʮʠʷʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʘסʳ ʰʝʰʫʰʽ ʨᴇʣʽʥ ʢᴇʨʩʝʪʝʜʽ. ɹײʣ ʵʣʝʤʝʥʪʪʽש ʜʽʨʽʣʛʝ ʪᴇʟʽʤʜʽʣʽʢ 

ʪײʨסʳʩʳʥʘʥ ʝש ʦʩʘʣ ʝʢʝʥʽʥ ʨʘʩʪʘʡʜʳ. 

ʈʝʟʦʥʘʥʩʪʳץ ʨʝʞʠʤʜʝʨʜʽש ʧʘʡʜʘ ʙʦʣʫʳ ᴇשʜʝʫ ʩʘʧʘʩʳʥʳש ʥʘʰʘʨʣʘʫʳʥʘ, ʙᴇʣʰʝʢʪʽש 

ʙʝʪʽʥʜʝ ʜʽʨʽʣ ʽʟʜʝʨʽʥʽש ʧʘʡʜʘ ʙʦʣʫʳʥʘ, ײץʨʘʣʜʳ ʦʨʥʘʣʘʩʪʳʨʫ ʜᴅʣʜʽʛʽʥʽש ʪᴇʤʝʥʜʝʫʽʥʝ, ʩʦʥʜʘʡ-

ʘץ ʢʝʩʢʽʰ ײץʨʘʣ ʤʝʥ ʤʘʰʠʥʘʥʳײץ שʨʳʣʳʤʜʳץ ʵʣʝʤʝʥʪʪʝʨʽʥʽש ʪʝʟ ʪʦʟʫʳʥʘ ᴅʢʝʣʝʜʽ. 

ɾװʨʛʽʟʽʣʛʝʥ ʪʘʣʜʘʫ ʟʝʨʪʪʝʫʜʽש ʢʝʣʝʩʽ ʢʝʟʝשʽʥʜʝ ʝʥʛʽʟʽʣʛʝʥ ʪʽʨʝʢ ʞװʡʝʩʽʥʽץ שʘʪʪʳʣʳסʳʥ 

ʘʨʪʪʳʨʫ ʘʨץʳʣʳ ײץʨʳʣʳʤʥʳש ʪʘʙʠסʠ ʞʠʽʣʽʢʪʝʨʽʥ ʞʦסʘʨʳ ʜʠʘʧʘʟʦʥסʘ ʘʫʳʩʪʳʨʫ ץʘʞʝʪʪʽʣʽʛʽʥ 

ʨʘʩʪʘʡʜʳ. 

ʈʝʟʦʥʘʥʩʪʳ ʞʦʶ ʞᴅʥʝ ʜʽʨʽʣʛʝ ʪᴇʟʽʤʜʽʣʽʢʪʽ ʞʘץʩʘʨʪʫ װʰʽʥ ʪʽʢ ʬʨʝʟʝʨʣʽʢ ʩʪʘʥʦʢʪʳש 

ʪʽʨʝʢ ʞװʡʝʩʽ ʦשʪʘʡʣʘʥʜʳʨʳʣʜʳ. ɾʘשʘʨʪʫʜʳש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ ײץʨʳʣʳʤʥʳש ʪʘʙʠסʠ ʞʠʽʣʽʢ 

ʩʧʝʢʪʨʽʥ h ʧʠʥʜʝʣʴ ײץʨʘʩʪʳʨʫʳʥʘʥ ʪʫʳʥʜʘסʘʥ ʙײʟʳʣʫʣʘʨ ʜʠʘʧʘʟʦʥʳʥʘʥ ʪʳʩ ʞʳʣʞʳʪʫ ʙʦʣʜʳ. 

 

ʊʝʨʙʝʣʤʝʣʽ ʞװʡʝʥʽש ʤʝʥʰʽʢʪʽ ʞʠʽʣʽʛʽ ʢʝʣʝʩʽ ᴇʨʥʝʢʧʝʥ ʘʥʳץʪʘʣʘʪʳʥʳ ʙʝʣʛʽʣʽ: 

 

Ὢ =  
1 
Ѝ
Ὧ  

, (2) 
2“ ά 

 
ʤײʥʜʘסʳ k - ʞװʡʝʥʽש ʵʢʚʠʚʘʣʝʥʪʪʽ ץʘʪʪʳʣʳסʳ, m - ײץʨʳʣʳʤʥʳש ʘʟʘʡʪʳʣסʘʥ ʤʘʩʩʘʩʳ. 

ʆʩʳ ʙʘʡʣʘʥʳʩʪʘʥ ײץʨʳʣʳʤʥʳץ שʘʪʪʳʣʳסʳʥ ʘʨʪʪʳʨʫ ʪʘʙʠסʠ ʞʠʽʣʽʢʪʝʨʜʽש ʘʨʪʫʳʥʘ 

ᴅʢʝʣʝʪʽʥʽ, ʙײʣ ʨʝʟʦʥʘʥʩʪʳײץ ץʙʳʣʳʩʪʘʨʜʳש ʘʣʜʳʥ ʘʣʫʜʳש ʪʠʽʤʜʽ ʪᴅʩʽʣʽ ʝʢʝʥʽ ʰʳסʘʜʳ. 

ɾʘסשʳʨʪʫ ʘʷʩʳʥʜʘ ʢʝʣʝʩʽ ʞʦʙʘʣʳץ ʰʝʰʽʤʜʝʨ ʝʥʛʽʟʽʣʜʽ: ʪʽʨʝʢ ʘʡʤʘסʳʥʘ ʩʳʨʪץʳ ʞᴅʥʝ 

ʽʰʢʽ ץʘʪʪʳʣʳץʪʘʨʜʳ ʝʥʛʽʟʫ, ʤʘʪʝʨʠʘʣʜʳ ʨʘʮʠʦʥʘʣʜʳ ץʘʡʪʘ ʙᴇʣʫ ʘʨץʳʣʳ ʦʥʳש ʛʝʦʤʝʪʨʠʷʣʳץ 

ʧʘʨʘʤʝʪʨʣʝʨʽʥ ʥʳסʘʡʪʫ ʞᴅʥʝ ץʦʩʳʤʰʘ ʘʨʪץʳ ʘʨʤʘʪʫʨʘʣʳץ ʧʣʘʩʪʠʥʘʥʳ ʦʨʥʘʪʫ. ɹײʣ ʰʘʨʘʣʘʨ 
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ʩʘʣʤʘץʪʳש ʘʨʪʫʳʥ ʘʟʘʡʪʘ ʦʪʳʨʳʧ, ײץʨʳʣʳʤʥʳש ʠʽʣʫ ʞᴅʥʝ ʙײʨʘʣʫ ץʘʪʪʳʣʳסʳʥ ʘʨʪʪʳʨʫסʘ 

ʙʘסʳʪʪʘʣסʘʥ. פʘʪʪʳʣʳץʪʘʨʜʳ ʝʥʛʽʟʫ ʞʝʨʛʽʣʽʢʪʽ ʜʝʬʦʨʤʘʮʠʷʣʘʨʜʳ ʘʡʪʘʨʣʳץʪʘʡ ʘʟʘʡʪʪʳ ʞᴅʥʝ 

 ʡʽʥװʠʽʣʫʛʝ ʪᴇʟʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʜʳ. ʊʽʨʝʢʪʝʨʜʽ ʘʨʤʘʪʫʨʘʣʘʫ ʢʝʨʥʝʫ-ʜʝʬʦʨʤʘʮʠʷ ʢ שʨʳʣʳʤʥʳײץ

 ʦʩʳʤʰʘפ .ʪᴇʤʝʥʜʝʫʽʥʝ ᴅʢʝʣʜʽ שʣ ʜʽʨʽʣ ʘʤʧʣʠʪʫʜʘʩʳʥʳײʘʤʪʘʤʘʩʳʟ ʝʪʪʽ, ʙץ ʘʡʪʘ ʙᴇʣʫʜʽץ

ʧʣʘʩʪʠʥʘ ʞװʡʝʥʽש ʞʘʣʧʳ ʢʝשʽʩʪʽʢʪʽʢ ץʘʪʪʳʣʳסʳʥ ʘʨʪʪʳʨʜʳ ʞᴅʥʝ ʜʠʥʘʤʠʢʘʣʳץ ʞװʢʪʝʤʝʣʝʨ 

ʢʝʟʽʥʜʝ ʦʥʳש ʠʢʝʤʜʽʣʽʛʽʥ ʪᴇʤʝʥʜʝʪʪʽ. 

ɽʥʛʽʟʽʣʛʝʥ ʢʦʥʩʪʨʫʢʮʠʷʣʳץ ᴇʟʛʝʨʽʩʪʝʨ ʞװʡʝʥʽץ שʘʪʪʳʣʳץ ʢʦʵʬʬʠʮʠʝʥʪʽʥʽש k 

ʞʦסʘʨʳʣʘʫʳʥʘ ᴅʢʝʣʜʽ, ʙײʣ ʙʝʨʽʣʛʝʥ ᴇʨʥʝʢʢʝ ʩᴅʡʢʝʩ ײץʨʳʣʳʤʥʳש ʪʘʙʠסʠ ʞʠʽʣʽʢʪʝʨʽʥʽש ʘʨʪʫʳʥʘ 

ʞᴅʥʝ ʦʣʘʨʜʳש ʤʘʟʘʩʳʟ ʞʠʽʣʽʢʪʝʨ ʜʠʘʧʘʟʦʥʳʤʝʥ ץʠʳʣʳʩʧʘʡʪʳʥ ץʘʫʽʧʩʽʟ ʘʡʤʘץץʘ ʘʫʳʩʫʳʥʘ 

ᴅʢʝʣʜʽ. 

ʄʘʰʠʥʘʥʳש ʞʘשʘʨʪʳʣסʘʥ ʜʠʟʘʡʥʳ 4-ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ. ʆשʪʘʡʣʘʥʜʳʨʫ 

ʨʝʟʦʥʘʥʩʪʳץ ʨʝʞʠʤʜʝʨʜʽ ʞʦʡʳʧ, ʞװʡʝʥʽש ʜʠʥʘʤʠʢʘʣʳץ ʪײʨʘץʪʳʣʳסʳʥ ʘʨʪʪʳʨʜʳ. 
 

 

4- ʩʫʨʝʪ. ʄʘʰʠʥʘ ʢʦʥʩʪʨʫʢʮʠʷʩʳʥ ʞʘסשʳʨʪʫ. 

 

ᴆʟʛʝʨʽʩʪʝʨ ײץʨʳʣʳʤʜʳץ ץʘʪʪʳʣʳץʪʳ ʦʥʳש ʩʘʣʤʘסʳʥ ʘʡʪʘʨʣʳץʪʘʡ ʘʨʪʪʳʨʤʘʡ 

ʘʨʪʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ. ɾʘשʘʨʪʫʜʘʥ ʢʝʡʽʥ ץʘʡʪʘʣʘʤʘ ʤʦʜʘʣʴʜʳ ʪʘʣʜʘʫ ʞװʨʛʽʟʽʣʜʽ. 

 ʘʥʳʥץʘʨʪ שʪʳץʘʪʪʳʣʳץ ʣײʠ ʞʠʽʣʽʢʪʝʨ 57ï199 ɻʮ ʜʠʘʧʘʟʦʥʳʥʘ ʜʝʡʽʥ ᴇʩʪʽ, ʙסʪʘʙʠ ץʨʳʣʳʤʜʳײפ

ʢᴇʨʩʝʪʝʜʽ. 

ɾʘשʘʨʪʫסʘ ʜʝʡʽʥʛʽ ʞᴅʥʝ ʢʝʡʽʥʛʽ ʥᴅʪʠʞʝʣʝʨʜʽש ʩʘʣʳʩʪʳʨʤʘʩʳ 5-ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 
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5- ʩʫʨʝʪ. ɾʘסשʳʨʪʫסʘ ʜʝʡʽʥʛʽ ʞᴅʥʝ ʢʝʡʽʥʛʽ ʞʠʽʣʽʢʪʝʨʜʽ ʩʘʣʳʩʪʳʨʫ. 

 

ʉʫʨʝʪʪʝʥ ʢᴇʨʽʥʽʧ ʪײʨסʘʥʜʘʡ, ʰʧʠʥʜʝʣʴʜʽש ʘʡʥʘʣʫʳʥʘʥ ʪʫʳʥʜʘסʘʥ ץʦʟʜʳʨʫ 

ʞʠʽʣʽʢʪʝʨʽʥʽש ʜʠʘʧʘʟʦʥʳ (1,67ï50 ɻʮ) ײץʨʳʣʳʤʥʳש ʪʘʙʠסʠ ʞʠʽʣʽʢʪʝʨʽʥʽש ʜʠʘʧʘʟʦʥʳʥʘʥ (57ï

199 ɻʮ) ʪʦʣʳסʳʤʝʥ ʙᴇʣʽʥʛʝʥ. ɾʠʽʣʽʢ ʜʠʘʧʘʟʦʥʜʘʨʳ ʘʨʘʩʳʥʜʘ ץʘʙʘʪʪʘʩʫ ʞʦץ, ʙײʣ ʨʝʟʦʥʘʥʩʪʳץ 

ʪʝʨʙʝʣʽʩʪʝʨʜʽש ʧʘʡʜʘ ʙʦʣʫ ʰʘʨʪʪʘʨʳʥʳש ʞʦץץʘ ʰʳסʘʨʳʣסʘʥʳʥ ʢᴇʨʩʝʪʝʜʽ. 

ʊʘʙʠסʠ ʞʠʽʣʽʢʪʝʨʜʽש ʪᴇʤʝʥʛʽ ʰʝʛʽʥʽ45 ש ɻʮ-ʪʝʥ 57 ɻʮ-ʢʝ ʳסʳʩʫʳ ץʘʪʘʡʪʫ 

 שʳʥʳסʘʪʪʳʣʳץ שʡʝʩʽʥʽװʘʡʪʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʪʽʨʝʢ ʞסʘʣʘʨʳʥ ʝʥʛʽʟʫ ʞᴅʥʝ ʪʽʨʝʫʽʰʪʽ ʥʳסʘʙʳʨץ

ʘʨʪʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʜʠʘʧʘʟʦʥʥʳש ʞʦסʘʨסʳ ʰʝʛʽ ʜʝ ʘʡʪʘʨʣʳץʪʘʡ ᴇʩʪʽ, ʙײʣ 

 .ʞʘʣʧʳ ʘʨʪʫʳʥ ʢᴇʨʩʝʪʝʜʽ שʳʥʳסʘʪʪʳʣʳץ ץʜʠʥʘʤʠʢʘʣʳ שʨʳʣʳʤʥʳײץ

ɾʠʽʣʽʢ ʜʠʘʧʘʟʦʥʜʘʨʳʥ ʙᴇʣʫ ʞʦסʘʨʳ ʞʳʣʜʘʤʜʳץʪʳ ʨʝʞʠʤʜʝʨʜʽ ץʦʩʘ ʘʣסʘʥʜʘ, 

ʰʧʠʥʜʝʣʴʜʽש ʙʘʨʣʳץ ʞʳʣʜʘʤʜʳץ ʜʠʘʧʘʟʦʥʳʥʜʘ ʤʘʰʠʥʘʥʳש ʪײʨʘץʪʳ ʞײʤʳʩʳʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʝʜʽ. ɹײʣ ʜʽʨʽʣ ʳץʪʠʤʘʣʜʳסʳʥ ʘʟʘʡʪʘʜʳ, ʙʝʪʽʥʽש ʩʘʧʘʩʳʥ ʞʘץʩʘʨʪʘʜʳ ʞᴅʥʝ ᴇשʜʝʫ ʜᴅʣʜʽʛʽʥ 

ʘʨʪʪʳʨʘʜʳ. 

ɾװʨʛʽʟʽʣʛʝʥ ʞʘסשʳʨʪʫ ʙʽʟʛʝ ץʘʞʝʪʪʽ ʞʠʽʣʽʢ ᴅʨʪװʨʣʽʣʽʛʽʥʽץ שʦʨʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ, ʙײʣ ʤʝʪʘʣʣ ʢʝʩʝʪʽʥ ʞʘʙʜʳץʪʳש ʜʽʨʽʣʛʝ ʪᴇʟʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʳש ʥʝʛʽʟʛʽ h ʘʨʪʳ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʅᴅʪʠʞʝʣʝʨʜʽ ʪʘʣץʳʣʘʫ. 

ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ʤʝʪʘʣʣ ʢʝʩʝʪʽʥ ʩʪʘʥʦʢʪʘʨʜʳ ʞʦʙʘʣʘʫ ʤʝʥ ʞʘסשʳʨʪʫʜʘ ʰʝʢʪʽ 

ʵʣʝʤʝʥʪʪʝʨʜʽ ʪʘʣʜʘʫʜʳש ʞʦסʘʨʳ ʪʠʽʤʜʽʣʽʛʽʥ ʨʘʩʪʘʡʜʳ [5]. ɾװʨʛʽʟʽʣʛʝʥ ʤʦʜʘʣʴʜʳ ʪʘʣʜʘʫ 

ʞװʡʝʥʽש ʜʠʥʘʤʠʢʘʣʳץ ʤʽʥʝʟ-ײץʣץʳʥʘ ʞʦʙʘʣʘʫ ʧʘʨʘʤʝʪʨʣʝʨʽʥʽש ᴅʩʝʨʽʥ ʩʘʥʜʳץ ʙʘסʘʣʘʫסʘ ʞᴅʥʝ 

 ʤʢʽʥʜʽʢװʘ ʤסʪʘʫץʪʘʨʜʳ ʘʥʳץʳʟʜʳ ʘʡʤʘשʪʘʡʪʳʥ ʤʘץʜʽʨʽʣʛʝ ʪᴇʟʽʤʜʽʣʽʛʽʥ ʘʥʳ שʨʳʣʳʤʥʳײץ

ʙʝʨʜʽ. 

ɾʘשʘʨʪʫסʘ ʜʝʡʽʥ ʪʘʙʠסʠ ʞʠʽʣʽʢ ʜʠʘʧʘʟʦʥʳ (45ï139 ɻʮ) ץʦʟʜʳʨʫ ʞʠʽʣʽʢ ʜʠʘʧʘʟʦʥʳʤʝʥ 

(1,67ï50 ɻʮ) ʽʰʽʥʘʨʘ ץʘʙʘʪʪʘʩʳʧ, ʨʝʟʦʥʘʥʩʪʳץ ʪʝʨʙʝʣʽʩʪʝʨʛʝ ץʦʣʘʡʣʳ ʞʘסʜʘʡʣʘʨ ʪʫסʳʟסʘʥʳ 

ʘʥʳץʪʘʣʜʳ. ɾʦʙʘʣʘʫסʘ ʝʥʛʽʟʽʣʛʝʥ ᴇʟʛʝʨʽʩʪʝʨʜʝʥ ʢʝʡʽʥ ʪʘʙʠסʠ ʞʠʽʣʽʢʪʝʨʜʽש ʪᴇʤʝʥʛʽ h ʝʛʽ 57 ɻʮ-

ʢʝ ʜʝʡʽʥ, ʘʣ ʞʦסʘʨסʳ ʰʝʛʽ 199 ɻʮ-ʢʝ ʜʝʡʽʥ ʘʨʪʪʳʨʳʣʜʳ, ʙײʣ ʞʠʽʣʽʢ ʜʠʘʧʘʟʦʥʜʘʨʳʥʳש ʪʦʣʳץ 

ʙᴇʣʽʥʫʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʪʽ ʞᴅʥʝ ʨʝʟʦʥʘʥʩʪʳץ ʨʝʞʠʤʜʝʨʜʽ ʞʦʡʜʳ. 

ɼʽʨʽʣ ʨʝʞʠʤʜʝʨʽʥ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʤʘʢʩʠʤʘʣʜʳ ʜʝʬʦʨʤʘʮʠʷʣʘʨ ʦʨʳʥ ʘʣʘʪʳʥ 

ʤʘʰʠʥʘ ʙʘסʘʥʳ ʜʠʥʘʤʠʢʘʣʳץ ץʘʪʪʳʣʳץץʘ ʰʝʰʫʰʽ ᴅʩʝʨ ʝʪʝʪʽʥʽ ʘʥʳץʪʘʣʜʳ. ɹײʣ ʙʽʟʛʝ 

 ʳʨʪʫסשʘʥ ʞʘסʳʪʪʘʣסʘ ʙʘסʳʥ ʘʨʪʪʳʨʫסʘʪʪʳʣʳץ ʞʝʨʛʽʣʽʢʪʽ ʞᴅʥʝ ʞʘʣʧʳ שʨʳʣʳʤʥʳײץ

ʥײʩץʘʣʘʨʳʥ ʘץʳʣʤʝʥ ʪʘשʜʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. 

ɾװʡʝ ץʘʪʪʳʣʳסʳʥʳש ʘʨʪʫʳ ʤʘʩʩʘʥʳש ʘʟʜʘʧ ʘʨʪʫʳʤʝʥ ץʘʪʘʨ ʞװʨʝʪʽʥʽʥ ʘʪʘʧ ᴇʪʢʝʥ 

ʞᴇʥ, ʙʽʨʘץ ʙײʣ ʬʘʢʪʦʨ ʜʠʥʘʤʠʢʘʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨסʘ ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʢʝʥ ʞʦץ, ʙײʣ 

ʪʘשʜʘʣסʘʥ ʞʦʙʘʣʘʫ ʰʝʰʽʤʜʝʨʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. 

 ʪʘʡץʳʪʳʥ ʘʡʪʘʨʣʳץʡʝʣʝʨʽʥ ʧʘʡʜʘʣʘʥʫ ᴅʟʽʨʣʝʫ ʫʘװʳ CAD/CAE ʞסʘʟʽʨʛʽ ʟʘʤʘʥפ

 שʨʳʣʳʤʜʘʨʜʳײץ ʘʥסʘ ʞᴅʥʝ ʞʦʙʘʣʘʥסʳʥʜʘʨʳʥ ʘʟʘʡʪʫסʰʳ שʘ, ʧʨʦʪʦʪʠʧ ᴇʥʜʽʨʽʩʽʥʽסʘʨʪʫץʳʩץ

ʩʝʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [4]. ɼʝʛʝʥʤʝʥ, ʘץʳʨʣʳ ʵʣʝʤʝʥʪʪʝʨʜʽ ʪʘʣʜʘʫ 

ʥᴅʪʠʞʝʣʝʨʽʥʽש ʜᴅʣʜʽʛʽ ʝʩʝʧʪʝʫ ʤʦʜʝʣʽʥʽש ʩʘʧʘʩʳʥʘ, ʘץʳʨʣʳ ʵʣʝʤʝʥʪʪʝʨ ʪʦʨʳʥʳש 

ʧʘʨʘʤʝʪʨʣʝʨʽʥʝ ʞᴅʥʝ ʰʝʢʘʨʘʣʳץ ʰʘʨʪʪʘʨʜʳש ʜײʨʳʩʪʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʽʥ ʘʪʘʧ ᴇʪʢʝʥ 

ʞᴇʥ. 
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ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨʜʽש ʧʨʘʢʪʠʢʘʣʳץ ʤʘשʳʟʜʳʣʳסʳ ײʩʳʥʳʣסʘʥ ʪᴅʩʽʣʜʽ ץײʩʘʩ ʤʝʪʘʣʣ 

ʢʝʩʝʪʽʥ ʩʪʘʥʦʢʪʘʨʜʳש ʜʽʨʽʣʛʝ ʪᴇʟʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ װʰʽʥ, ʩʦʥʜʘʡ-ʘץ ʞʦסʘʨʳ ʢʝʩʫ ʞʳʣʜʘʤʜʳסʳ 

ʞʘסʜʘʡʳʥʜʘ ʞײʤʳʩ ̔ ʩʪʝʡʪʽʥ ʞʘשʘ ʞʘʙʜʳץʪʳ ʞʦʙʘʣʘʫ ʢʝʟʽʥʜʝ ʧʘʡʜʘʣʘʥʫ ʤװʤʢʽʥʜʽʛʽʥʜʝ ʞʘʪʳʨ. 
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ʈɸɿʈɸɹʆʊʂɸ ʇɸʈʆʊɽʇʃʆɺʆɻʆ ʋʉʊʈʆʁʉʊɺɸ ɼʃʗ ʆʏʀʉʊʂʀ 
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ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʨʘʟʨʘʙʦʪʢʘ ʧʘʨʦʪʝʧʣʦʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʦʯʠʩʪʢʠ 

ʥʝʬʪʝʟʘʛʨʷʟʥʸʥʥʳʭ ʛʨʫʥʪʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʚʝʨʭʟʚʫʢʦʚʦʡ ʢʦʣʴʮʝʚʦʡ ʧʘʨʦʚʦʡ ʩʪʨʫʠ. 

ɺʳʧʦʣʥʝʥ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʮʝʩʩʘ ʨʘʟʞʠʞʝʥʠʷ ʘʤʙʘʨʥʦʡ ʥʝʬʪʠ, ʦʧʨʝʜʝʣʝʥʳ 

ʧʘʨʘʤʝʪʨʳ ʪʝʧʣʦʦʙʤʝʥʘ ʠ ʦʮʝʥʝʥʘ ɻ ʬʬʝʢʪʠʚʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ɻ ʥʝʨʛʠʠ ʦʪ ʧʘʨʘ ʢ ʥʝʬʪʷʥʦʡ ʤʘʩʩʝ. 

ʀʩʩʣʝʜʦʚʘʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʠʜʨʦʧʦʪʦʢʦʚ ʨʘʟʞʠʞʝʥʥʦʡ ʚʦʜʦʥʝʬʪʷʥʦʡ 

ʵʤʫʣʴʩʠʠ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩ ʠʟʚʣʝʯʝʥʠʷ ʥʝʬʪʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʚʷʟʢʦʩʪʠ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʨʝʞʠʤʘ ʪʝʯʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʘ ʦʯʠʩʪʢʠ. ʆʙʦʩʥʦʚʘʥʘ ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʣʦʞʝʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʝʸ ʧʨʠʤʝʥʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʬʪʝʟʘʛʨʷʟʥʸʥʥʳʝ ʛʨʫʥʪʳ, ʘʤʙʘʨʥʘʷ ʥʝʬʪʴ, ʧʘʨʦʪʝʧʣʦʚʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ, ʩʚʝʨʭʟʚʫʢʦʚʘʷ ʧʘʨʦʚʘʷ ʩʪʨʫʷ, ʛʠʜʨʦʧʦʪʦʢ, ʨʘʟʞʠʞʝʥʠʝ ʥʝʬʪʠ, ʪʝʧʣʦʦʙʤʝʥ, 

ʛʠʜʨʦʜʠʥʘʤʠʢʘ. 

 

ɺʚʝʜʝʥʠʝ. ʆʯʠʩʪʢʘ ʥʝʬʪʝʟʘʛʨʷʟʥʸʥʥʳʭ ʛʨʫʥʪʦʚ ʦʩʪʘʸʪʩʷ ʦʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ 

ʥʝʬʪʝʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʥʘʢʦʧʣʝʥʠʝ ʘʤʙʘʨʥʦʡ ʥʝʬʪʠ ʠ ʥʝʬʪʝʰʣʘʤʦʚ 

ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʩʥʠʞʘʝʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ [1]. ʉʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʫʜʘʣʝʥʠʷ 

ʥʝʬʪʷʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ, ʚʢʣʶʯʘʷ ʤʝʭʘʥʠʯʝʩʢʫʶ ʚʳʝʤʢʫ ʠ ʪʨʘʜʠʮʠʦʥʥʦʝ ʧʘʨʦʪʝʧʣʦʚʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʵʥʝʨʛʦʸʤʢʦʩʪʴʶ, ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʧʨʦʮʝʩʩʘ ʠ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʧʨʠ ʨʘʙʦʪʝ ʩ ʚʳʩʦʢʦʚʷʟʢʠʤʠ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ 

ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʤʘʩʩʘʤʠ [2, 3]. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʘʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʠʥʪʝʥʩʠʬʠʢʘʮʠʶ ʧʨʦʮʝʩʩʦʚ ʨʘʟʞʠʞʝʥʠʷ ʠ ʠʟʚʣʝʯʝʥʠʷ ʥʝʬʪʠ ʟʘ ʩʯʸʪ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʪʝʧʣʦʥʦʩʠʪʝʣʷ. ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʩʚʝʨʭʟʚʫʢʦʚʳʭ ʧʘʨʦʚʳʭ ʩʪʨʫʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʦʚʤʝʩʪʠʪʴ ʤʝʭʘʥʠʯʝʩʢʦʝ 

ʠ ʪʝʧʣʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʟʘʛʨʷʟʥʸʥʥʫʶ ʩʨʝʜʫ [3]. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʘʨʦʪʝʧʣʦʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ 

ʦʯʠʩʪʢʠ ʥʝʬʪʝʟʘʛʨʷʟʥʸʥʥʳʭ ʛʨʫʥʪʦʚ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʝʛʦ ʨʘʙʦʪʳ ʩ ʫʯʸʪʦʤ ʧʨʦʮʝʩʩʦʚ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʘʨʦʚʦʡ ʩʪʨʫʠ ʩ ʚʷʟʢʦʡ ʥʝʬʪʷʥʦʡ ʤʘʩʩʦʡ. 

1. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʨʘʟʞʠʞʝʥʠʷ ʠ ʛʠʜʨʦʧʦʪʦʢʦʚ ʥʝʬʪʷʥʦʡ ʤʘʩʩʳ 
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ɸʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʣʷ ʦʯʠʩʪʢʠ ʥʝʬʪʝʟʘʛʨʷʟʥʸʥʥʳʭ 

ʛʨʫʥʪʦʚ ʧʨʠʤʝʥʷʶʪʩʷ ʤʝʭʘʥʠʯʝʩʢʠʝ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ ʪʝʨʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʢʘʞʜʳʡ ʠʟ 

ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʩʚʦʠ ʦʛʨʘʥʠʯʝʥʠʷ [2, 4, 5]. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʪʝʭʥʦʣʦʛʠʷʤ, ʦʩʥʦʚʘʥʥʳʤ ʥʘ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʟʘ ʩʯʸʪ ʚʳʩʦʢʦʥʘʧʦʨʥʳʭ ʧʦʪʦʢʦʚ ʠ 

ʧʘʨʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʨʦʚʳʭ ʩʪʨʫʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪʜʝʣʝʥʠʷ ʥʝʬʪʠ ʠ ʩʥʠʞʝʥʠʶ ʦʩʪʘʪʦʯʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʟʘʛʨʷʟʥʝʥʠʡ [6]. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʦʜʭʦʜʳ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʫʯʠʪʳʚʘʶʪ ʧʨʦʮʝʩʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʛʠʜʨʦʧʦʪʦʢʦʚ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʠʟʚʣʝʯʝʥʠʝ ʥʝʬʪʷʥʦʡ ʤʘʩʩʳ. 

ʂʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʧʨʝʜʣʘʛʘʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʚʝʨʭʟʚʫʢʦʚʦʡ ʧʘʨʦʚʦʡ ʩʪʨʫʠ, ʬʦʨʤʠʨʫʝʤʦʡ ʢʦʣʴʮʝʚʳʤ ʩʦʧʣʦʤ ʃʘʚʘʣʷ ʩ ʮʝʥʪʨʘʣʴʥʳʤ ʪʝʣʦʤ 

ʟʘʜʘʥʥʦʡ ʢʦʥʫʩʥʦʩʪʠ [7]. ʊʘʢʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʦʥʪʠʯʥʦʡ ʩʪʨʫʠ ʩ 

ʧʘʨʘʤʝʪʨʘʤʠ ʥʘ ʚʳʭʦʜʝ: ʪʝʤʧʝʨʘʪʫʨʘ Tn = 393ï473 K, ʜʘʚʣʝʥʠʝ Pn = 1,2ï3 ʘʪʤ, ʩʢʦʨʦʩʪʴ 

ʠʩʪʝʯʝʥʠʷ ʜʦ Vn = 1050 ʤ/ʩ. 

ɺʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ 

ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʧʘʨʘ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʩʪʨʫʠ [8]. ɿʘ ʩʯʸʪ ʵʪʦʛʦ 

ʧʨʦʠʩʭʦʜʠʪ ʤʝʭʘʥʠʯʝʩʢʦʝ ʨʘʟʨʫʰʝʥʠʝ ʠ ʨʘʟʨʳʭʣʝʥʠʝ ʚʷʟʢʦʡ ʥʝʬʪʷʥʦʡ ʤʘʩʩʳ, ʘ ʧʨʠ 

ʪʦʨʤʦʞʝʥʠʠ ʩʪʨʫʠ ʠ ʝʸ ʧʦʩʣʝʜʫʶʱʝʡ ʢʦʥʜʝʥʩʘʮʠʠ ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ ʧʝʨʝʜʘʸʪʩʷ 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʩʨʝʜʝ, ʦʙʝʩʧʝʯʠʚʘʷ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʞʠʞʝʥʠʝ. 

ʊʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʮʝʩʩʘ ʦʩʥʦʚʘʥ ʥʘ ʙʘʣʘʥʩʝ ʵʥʝʨʛʠʠ [8]. ʇʦʣʥʘʷ ʵʥʝʨʛʠʷ 

ʧʘʨʘ ʩ ʫʯʸʪʦʤ ʪʝʧʣʦʪʳ ʢʦʥʜʝʥʩʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 3368 ʢɼʞ/ʢʛ, ʧʨʠ ʵʪʦʤ ʵʥʝʨʛʠʷ, ʧʝʨʝʜʘʚʘʝʤʘʷ 

ʥʝʬʪʷʥʦʡ ʤʘʩʩʝ, ʜʦʩʪʠʛʘʝʪ 2526 ʢɼʞ/ʢʛ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʘʨʘ ʩ ʥʝʬʪʴʶ 

ʧʨʦʠʩʭʦʜʠʪ ʥʘʛʨʝʚ ʠ ʬʘʟʦʚʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ ʩʥʠʞʝʥʠʝʤ ʚʷʟʢʦʩʪʠ. 

ɹʘʣʘʥʩ ʧʨʦʮʝʩʩʘ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥ ʚ ʚʠʜʝ: 

Mp[i  + cp(Tb ï Tc)]  = Mn[cn(Tc - Tr) + hr], (1) 

 

ʛʜʝ ʫʯʠʪʳʚʘʶʪʩʷ ʪʝʧʣʦʝʤʢʦʩʪʠ ʬʘʟ, ʥʘʯʘʣʴʥʘʷ ʠ ʢʦʥʝʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʘ ʪʘʢʞʝ 

ʪʝʧʣʦʪʘ ʧʣʘʚʣʝʥʠʷ ʥʝʬʪʠ [8]. ʈʘʩʯʸʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 1 ʢʛ ʧʘʨʘ ʩʧʦʩʦʙʝʥ ʨʘʟʞʠʞʘʪʴ ʜʦ 7,18 

ʢʛ ʥʝʬʪʠ, ʘ ʩ ʫʯʸʪʦʤ ʪʝʧʣʦʚʳʭ ʧʦʪʝʨʴ ïʦʢʦʣʦ 5,74 ʢʛ. ʇʨʠ ʨʘʩʭʦʜʝ ʧʘʨʘ 1,2 ʪ/ʯ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʜʦʩʪʠʛʘʝʪ 6,9 ʪ/ʯ ʠʣʠ ʧʦʨʷʜʢʘ 7,7 ʤį/ʯ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʞʠʞʝʥʠʷ ʬʦʨʤʠʨʫʝʪʩʷ ʚʦʜʦʥʝʬʪʷʥʘʷ ʵʤʫʣʴʩʠʷ ʩ ʧʦʥʠʞʝʥʥʦʡ 

ʚʷʟʢʦʩʪʴʶ, ʯʪʦ ʩʦʟʜʘʸʪ ʫʩʣʦʚʠʷ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʛʠʜʨʦʧʦʪʦʢʘ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʠʟʚʣʝʯʝʥʠʷ ʧʨʦʜʫʢʪʘ. 

ɼʚʠʞʝʥʠʝ ʨʘʟʞʠʞʝʥʥʦʡ ʤʘʩʩʳ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʪʝʯʝʥʠʝ ʜʚʫʭʬʘʟʥʦʡ ʞʠʜʢʦʩʪʠ ʩ 

ʵʬʬʝʢʪʠʚʥʳʤʠ ʨʝʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʆʙʲʝʤʥʳʡ ʨʘʩʭʦʜ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ: 

Q = v · A, (2) 

 

ʛʜʝ v ïʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ, A ïʧʣʦʱʘʜʴ ʩʝʯʝʥʠʷ [9]. 

 

ʉʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʚ ʟʦʥʝ ʦʪʙʦʨʘ ʤʦʞʝʪ ʙʳʪʴ ʦʮʝʥʝʥʘ ʯʝʨʝʟ ʧʝʨʝʧʘʜ ʜʘʚʣʝʥʠʷ: 

v = ã(2ȹP / ɟ), (3) 

 

ʛʜʝ ȹP ïʜʘʚʣʝʥʠʝ, ʩʦʟʜʘʚʘʝʤʦʝ ʥʘʩʦʩʦʤ, ɟ ï ʧʣʦʪʥʦʩʪʴ ʵʤʫʣʴʩʠʠ [9, 10]. 

ʉʥʠʞʝʥʠʝ ʚʷʟʢʦʩʪʠ ʥʝʬʪʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʦ 

ʟʘʚʠʩʠʤʦʩʪʴʶ: 

ɛ(T) = ɛ e^{-ɓ(T - T )}, (4) 

 

ʈʝʞʠʤ ʪʝʯʝʥʠʷ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʯʠʩʣʫ ʈʝʡʥʦʣʴʜʩʘ: 

Re = (ɟvD) / ɛ , (5) 
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ɺ ʫʩʣʦʚʠʷʭ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʢʠ (ʨʠʩʫʥʦʢ 1), ʚʩʣʝʜʩʪʚʠʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʠ 

ʚʦʟʜʝʡʩʪʚʠʷ ʩʪʨʫʠ, ʧʦʪʦʢ, ʢʘʢ ʧʨʘʚʠʣʦ, ʷʚʣʷʝʪʩʷ ʪʫʨʙʫʣʝʥʪʥʳʤ (Re > 2300), ʯʪʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠʥʪʝʥʩʠʬʠʮʠʨʫʝʪ ʧʨʦʮʝʩʩ ʠʟʚʣʝʯʝʥʠʷ ʥʝʬʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʘʨʘʤʝʪʨʳ ʛʠʜʨʦʧʦʪʦʢʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʦʚʦʢʫʧʥʳʤ ʚʣʠʷʥʠʝʤ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ ʠ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʨʝʜʳ. 

ʋʧʨʘʚʣʝʥʠʝ ʧʘʨʘʤʝʪʨʘʤʠ ʧʘʨʦʚʦʡ ʩʪʨʫʠ ʠ ʨʝʞʠʤʦʤ ʨʘʙʦʪʳ ʥʘʩʦʩʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʠʟʚʣʝʯʝʥʠʷ ʥʝʬʪʠ ʠ ʧʦʚʳʰʘʪʴ ʦʙʱʫʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ. 
 

 

ʈʠʩʫʥʦʢ 1 - ʉʭʝʤʘ ʚʦʟʜʝʡʩʪʚʠʷ ʢʦʣʴʮʝʚʦʡ ʧʘʨʦʚʦʡ ʩʪʨʫʠ 

ʥʘ ʘʤʙʘʨʥʫʶ ʥʝʬʪʴ ʠ ʥʝʬʪʝʰʣʘʤ [7] 

1 -ʉʦʧʣʦ ʃʘʚʘʣʷ, 2 - ʧʘʨʘʧʨʦʚʦʜ, 3 - ʟʦʥʘ ʜʝʡʩʪʚʠʷ ʧʘʨʦʚʦʡ ʩʪʨʫʠ, 4 -ʥʘʧʨʘʚʣʝʥʠʝ 

ʛʠʜʨʦʧʦʪʦʢʦʚ, 5 - ʟʦʥʘ ʦʪʙʦʨʘ ʥʝʬʪʠ, 6 - ʟʦʥʘ ʩʣʠʚʘʥʠʷ ʦʩʪʘʪʦʯʥʦʡ ʥʝʬʪʠ 

2. ɸʥʘʣʠʟ ʧʨʦʮʝʩʩʦʚ ʨʘʟʞʠʞʝʥʠʷ ʥʝʬʪʷʥʦʡ ʤʘʩʩʳ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʠʜʨʦʧʦʪʦʢʦʚ 
ɺ ʭʦʜʝ ʧʨʦʚʝʜʸʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʘʨʦʪʝʧʣʦʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʚʝʨʭʟʚʫʢʦʚʦʡ 

ʧʘʨʦʚʦʡ ʩʪʨʫʠ ʜʣʷ ʦʯʠʩʪʢʠ ʥʝʬʪʝʟʘʛʨʷʟʥʸʥʥʳʭ ʛʨʫʥʪʦʚ ʠ ʠʟʚʣʝʯʝʥʠʷ ʘʤʙʘʨʥʦʡ ʥʝʬʪʠ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʢʦʣʴʮʝʚʦʛʦ ʩʦʧʣʘ ʃʘʚʘʣʷ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʩʪʦʡʯʠʚʦʡ ʩʚʝʨʭʟʚʫʢʦʚʦʡ ʧʘʨʦʚʦʡ ʩʪʨʫʠ ʩ ʚʳʩʦʢʠʤʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ [7]. ʇʦʣʫʯʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠʩʪʝʯʝʥʠʷ ʧʘʨʘ (ʪʝʤʧʝʨʘʪʫʨʘ 393ï473 K, 

ʜʘʚʣʝʥʠʝ 1,2ï3 ʘʪʤ, ʩʢʦʨʦʩʪʴ ʜʦ 1050 ʤ/ʩ) ʩʦʟʜʘʶʪ ʫʩʣʦʚʠʷ ʜʣʷ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʠ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʬʪʷʥʫʶ ʤʘʩʩʫ. ʕʪʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʪʣʠʯʘʝʪ ʧʨʝʜʣʦʞʝʥʥʫʶ 

ʪʝʭʥʦʣʦʛʠʶ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʧʘʨʦʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ, ʚ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʝʪ 

ʪʦʣʴʢʦ ʪʝʧʣʦʚʦʡ ʵʬʬʝʢʪ [2, 4]. 

ʊʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ ʵʥʝʨʛʠʠ ʧʘʨʘ ʵʬʬʝʢʪʠʚʥʦ 

ʧʝʨʝʜʘʸʪʩʷ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʩʨʝʜʝ [8]. ʇʨʠ ʧʦʣʥʦʡ ɻ ʥʝʨʛʠʠ ʧʘʨʘ ʧʦʨʷʜʢʘ 3368 ʢɼʞ/ʢʛ ʧʦʣʝʟʥʘʷ 

ʵʥʝʨʛʠʷ, ʚʦʩʧʨʠʥʠʤʘʝʤʘʷ ʥʝʬʪʷʥʦʡ ʤʘʩʩʦʡ, ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 2526 ʢɼʞ/ʢʛ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʠʥʪʝʥʩʠʚʥʳʡ ʥʘʛʨʝʚ ʠ ʨʘʟʨʫʰʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʘʤʙʘʨʥʦʡ ʥʝʬʪʠ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ ʧʝʨʝʭʦʜʦʤ 

ʝʸ ʠʟ ʚʷʟʢʦʧʣʘʩʪʠʯʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʪʝʢʫʯʝʝ. 
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ʈʘʩʯʸʪʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʨʘʟʞʠʞʝʥʠʷ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʚʝʜʸʥʥʳʝ ʟʥʘʯʝʥʠʷ ʥʦʩʷʪ ʨʘʩʯʸʪʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʥʝ ʫʯʠʪʳʚʘʶʪ 

ʵʬʬʝʢʪʳ ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʠ ʵʞʝʢʮʠʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ 

ʩʚʝʨʭʟʚʫʢʦʚʦʡ ʩʪʨʫʠ. ɺ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ 

ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ [6]. 

ɺʘʞʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʛʠʜʨʦʧʦʪʦʢʦʚ ʨʘʟʞʠʞʝʥʥʦʡ ʥʝʬʪʷʥʦʡ ʤʘʩʩʳ. ɺ ʧʨʦʮʝʩʩʝ ʚʦʟʜʝʡʩʪʚʠʷ ʧʘʨʦʚʦʡ ʩʪʨʫʠ 

ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʟʦʚʘʥʠʝ ʚʦʜʦʥʝʬʪʷʥʦʡ ʵʤʫʣʴʩʠʠ ʩ ʧʦʥʠʞʝʥʥʦʡ ʚʷʟʢʦʩʪʴʶ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ 

ʩʥʠʞʘʝʪ ʛʠʜʨʘʚʣʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʪʙʦʨʘ 

ʧʨʦʜʫʢʪʘ [6]. ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʢʣʶʯʝʚʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʛʠʜʨʦʧʦʪʦʢʘ, ʷʚʣʷʶʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʝʡʩʪʚʠʷ, ʧʝʨʝʧʘʜ ʜʘʚʣʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ʦʪʙʦʨʘ ʠ 

ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʨʝʜʳ. 

ʊʫʨʙʫʣʝʥʪʥʦʩʪʴ ʧʦʪʦʢʘ ʫʣʫʯʰʘʝʪ ʫʩʣʦʚʠʷ ʠʟʚʣʝʯʝʥʠʷ ʥʝʬʪʠ ʠ ʩʥʠʞʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ 

ʣʦʢʘʣʴʥʦʛʦ ʟʘʩʪʳʚʘʥʠʷ ʤʘʩʩʳ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʳʩʦʢʫʶ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʦʮʝʩʩʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʧʨʘʚʣʝʥʠʝ ʧʘʨʘʤʝʪʨʘʤʠ ʧʘʨʦʚʦʡ ʩʪʨʫʠ ʠ ʨʝʞʠʤʦʤ 

ʨʘʙʦʪʳ ʥʘʩʦʩʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʠʜʨʦʧʦʪʦʢʘ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ. ʕʪʦ ʩʦʟʜʘʸʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʘʜʘʧʪʘʮʠʠ 

ʪʝʭʥʦʣʦʛʠʠ ʢ ʨʘʟʣʠʯʥʳʤ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʚʢʣʶʯʘʷ ʨʘʟʣʠʯʥʫʶ ʩʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ 

ʛʨʫʥʪʘ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʥʝʬʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʪʝʭʥʠʯʝʩʢʫʶ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʘʨʦʪʝʧʣʦʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʦʙʦʩʥʦʚʳʚʘʶʪ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʦʯʠʩʪʢʠ ʥʝʬʪʝʟʘʛʨʷʟʥʸʥʥʳʭ ʛʨʫʥʪʦʚ. ʇʨʝʜʣʦʞʝʥʥʳʡ 

ʧʦʜʭʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʪʝʥʩʠʬʠʢʘʮʠʶ ʧʨʦʮʝʩʩʦʚ ʨʘʟʞʠʞʝʥʠʷ ʠ ʠʟʚʣʝʯʝʥʠʷ ʥʝʬʪʠ, ʩʥʠʞʝʥʠʝ 

ʵʥʝʨʛʦʟʘʪʨʘʪ ʠ ʧʦʚʳʰʝʥʠʝ ʦʙʱʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ [2, 4]. 

ɿʘʢʣʶʯʝʥʠʝ 

ʅʘ ʦʩʥʦʚʝ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʦʧʨʝʜʝʣʝʥʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʨʦʮʝʩʩʘ ʨʘʟʞʠʞʝʥʠʷ. ɺʘʞʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʷʚʣʷʝʪʩʷ ʦʙʦʩʥʦʚʘʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʠʜʨʦʧʦʪʦʢʦʚ ʨʘʟʞʠʞʝʥʥʦʡ ʥʝʬʪʷʥʦʡ ʤʘʩʩʳ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʚʷʟʢʦʩʪʠ 

ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʫʩʣʦʚʠʷ 

ʪʝʯʝʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʟʚʣʝʯʝʥʠʷ ʥʝʬʪʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʨʘʙʦʯʠʭ ʧʘʨʘʤʝʪʨʘʭ 

ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʫʨʙʫʣʝʥʪʥʳʡ ʨʝʞʠʤ ʜʚʠʞʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʪʝʧʣʦ- ʠ ʤʘʩʩʦʧʝʨʝʥʦʩʘ [8, 9, 11]. 

ɼʦʢʘʟʘʥʦ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʠʜʨʦʧʦʪʦʢʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʦʚʦʢʫʧʥʳʤ ʚʣʠʷʥʠʝʤ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ, ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ ʠ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʨʝʜʳ. ʋʧʨʘʚʣʝʥʠʝ 

ʵʪʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʟʚʦʣʷʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʠʟʚʣʝʯʝʥʠʷ ʥʝʬʪʠ ʠ ʧʦʚʳʰʘʪʴ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʪʝʥʩʠʬʠʢʘʮʠʶ ʧʨʦʮʝʩʩʦʚ 

ʦʯʠʩʪʢʠ ʥʝʬʪʝʟʘʛʨʷʟʥʸʥʥʳʭ ʛʨʫʥʪʦʚ, ʩʥʠʞʝʥʠʝ ʵʥʝʨʛʦʟʘʪʨʘʪ ʠ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʟʚʣʝʯʝʥʠʷ ʥʝʬʪʷʥʦʡ ʤʘʩʩʳ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʩʦʟʜʘʶʪ 

ʦʩʥʦʚʫ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. 
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ɸʈפʓʃʓ ɼɸʁʓʅɼɸʃנɸʅ ɹᴆʃʐɽʂʊɽʈɼɯפ רɸʉʀɽʊʊɽʈɯʅ ɿɽʈʊʊɽʋ ɾᴄʅɽ 

ɼɸʄʓʊʋ 

 

ʊʦסʘʡʙʘʡ ʈ.ɽ. ï ʊʄ 11/25 ʪʦʙʳʥʳש ʩʪʫʜʝʥʪʽ 

ɹʝʛʝʥʜʠʢʦʚʘ ɾ.ɸ. - סʳʣʳʤʠ ʞʝʪʝʢʰʽʩʽ 
ʄ.ʊʳʥʳʰʙʘʝʚ ʘʪʳʥʜʘסʳ ɸץʪʘʫ ALT ʢᴇʣʽʢ ʢʦʣʣʝʜʞʽ, ɸץʪʘʫ פ ,ץʘʟʘץʩʪʘʥ 

 

ɸשʜʘʪʧʘ: ɸʜʜʠʪʠʚʪʽ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʢʝשʽʥʝʥ ʙʝʣʛʽʣʽ 3D-ʙʘʩʳʧ ʰʳסʘʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳ, 

ʢװʨʜʝʣʽ ʛʝʦʤʝʪʨʠʷʣʳ, ʪʝʟ ʧʨʦʪʦʪʠʧʪʝʫʛʝ ʞᴅʥʝ ʤʘʪʝʨʠʘʣʜʳ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʫ 

ʘʨץʳʣʳ ʤʝʭʘʥʠʢʘʣʳץ ʙᴇʣʰʝʢʪʝʨ ᴇʥʜʽʨʽʩʽʥ ʪװʙʝʛʝʡʣʽ ᴇʟʛʝʨʪʪʽ. ɹײʣ סʳʣʳʤʠ ʞײʤʳʩ ʤʘʰʠʥʘ 

ʞʘʩʘʫ ʩʘʣʘʩʳʥʜʘ ʘʜʜʠʪʠʚʪʽ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʜʘʤʫʳʥ ץʘʨʘʩʪʳʨʘʜʳ, ᴅʨʪװʨʣʽ ʘʜʜʠʪʠʚʪʽ 

ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʮʝʩʪʝʨʽ ʘʨץʳʣʳ ʘʣʳʥסʘʥ ʙᴇʣʰʝʢʪʝʨʜʽש ʤʝʭʘʥʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥ ʟʝʨʪʪʝʡʜʽ 

ʞᴅʥʝ ʦʣʘʨʜʳ ʜᴅʩʪװʨʣʽ ᴅʜʽʩʪʝʨʤʝʥ ᴇʥʜʽʨʽʣʛʝʥ ʙᴇʣʰʝʢʪʝʨʤʝʥ ʩʘʣʳʩʪʳʨʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ 

ʘʥʠʟʦʪʨʦʧʠʷ, ʙʝʪ ʩʘʧʘʩʳ ʞᴅʥʝ ʢʝʡʽʥʛʽ ᴇשʜʝʫ ʩʠʷץʪʳ ʥʝʛʽʟʛʽ ʤᴅʩʝʣʝʣʝʨ ʤʝʥ ʩʦסשʳ ʞʝʪʽʩʪʽʢʪʝʨ 

ʞᴅʥʝ ʙʦʣʘʰʘץ ʜʘʤʫ ʙʘסʳʪʪʘʨʳ ʪʘʣʜʘʥʘʜʳ. 

ʊװʡʽʥ ʩᴇʟʜʝʨ: ʘʜʜʠʪʠʚʪʽ ʪʝʭʥʦʣʦʛʠʷʣʘʨ, 3D-ʙʘʩʳʧ ʰʳסʘʨʫ, ײʥʪʘץ ץʘʙʘʪʳʥʜʘ ʙʘʣץʳʪʫ, 

ʧʨʦʪʦʪʠʧʪʝʫ, ʩʘʥʜʳץ ᴇʥʜʽʨʽʩ. 

. 

ɸʜʜʠʪʠʚʪʽ ʪʝʭʥʦʣʦʛʠʷ ï ʩʘʥʜʳץ ʤʦʜʝʣʴʜʝʨ ʥʝʛʽʟʽʥʜʝ ʙᴇʣʰʝʢʪʝʨʜʽ ץʘʙʘʪ-ץʘʙʘʪ ʝʪʽʧ 

ʞʘʩʘʡʪʳʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʞʠʳʥʪʳסʳ. ɼᴅʩʪװʨʣʽ ʘʣʳʧ ʪʘʩʪʘʫ (subtractive) ʥʝʤʝʩʝ ץʘʣʳʧʪʘʫ 

(formative) ʧʨʦʮʝʩʪʝʨʽʥʝʥ ʘʡʳʨʤʘʰʳʣʳסʳ, ʘʜʜʠʪʠʚʪʽ ʪʝʭʥʦʣʦʛʠʷ ʜʠʟʘʡʥ ʝʨʢʽʥʜʽʛʽʥ, ʞʘʧʧʘʡ 

ʞʝʢʝʰʝʣʝʥʜʽʨʫʜʽ ʞᴅʥʝ ʤʘʪʝʨʠʘʣʜʳ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ɹײʣ ʪʝʭʥʦʣʦʛʠʷʥʳש 

ʤʘʰʠʥʘ ʞʘʩʘʫסʘ ʝʥʛʽʟʽʣʫʽ ʞʦʙʘʣʘʫ ᴅʜʽʩʪʝʨʽʥ, ʞʝʪʢʽʟʫ ʪʽʟʙʝʛʽʥ ʞᴅʥʝ ʬʫʥʢʮʠʦʥʘʣʜʳ 

ʙᴇʣʰʝʢʪʝʨʜʽ ᴇʥʜʽʨʫ ʪᴅʩʽʣʜʝʨʽʥ ʪװʙʝʛʝʡʣʽ ᴇʟʛʝʨʪʪʽ. ɹײʣ ʤʘץʘʣʘ ʘʜʜʠʪʠʚʪʽ ʪʝʭʥʦʣʦʛʠʷʥʳש 

ʜʘʤʫʳʥ, 3D-ʙʘʩʳʧ ʰʳסʘʨʳʣסʘʥ ʙᴇʣʰʝʢʪʝʨʜʽץ שʘʩʠʝʪʪʝʨʽʥ ʞᴅʥʝ ʦʣʘʨʜʳש ʤʘʰʠʥʘ ʞʘʩʘʫʜʘסʳ 

ʤʘשʳʟʳʥ ʟʝʨʪʪʝʡʜʽ [1]. 

ɸʜʜʠʪʠʚʪʽ ʪʝʭʥʦʣʦʛʠʷʥʳש ʙʘʩʪʘʤʘʩʳ ʏʘʨʣʴʟ ʍʘʣʣʜʳש ʩʪʝʨʝʦʣʠʪʦʛʨʘʬʠʷʥʳ (SLA) 

ʦʡʣʘʧ ʪʘʙʫʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. ʂʝʡʽʥ fused deposition modeling (FDM), selective laser sintering 

(SLS) ʞᴅʥʝ direct metal laser sintering (DMLS) ʩʠʷץʪʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʧʘʡʜʘ ʙʦʣʜʳ. ɹײʣ ᴅʜʽʩʪʝʨ 

ʤʘʪʝʨʠʘʣʜʘʨ ʩʧʝʢʪʨʽʥ ʞᴅʥʝ ץʦʣʜʘʥʫ ʩʘʣʘʣʘʨʳʥ ʢʝשʝʡʪʪʽ. ɸʜʜʠʪʠʚʪʽ ʪʝʭʥʦʣʦʛʠʷ ʙʘʩʪʘʧץʳʜʘ 

ʧʨʦʪʦʪʠʧʪʝʫ  ײץʨʘʣʳ  ʙʦʣʩʘ,  ʢʝʡʽʥ  ʪʝʭʥʦʣʦʛʠʷʣʳץ  ʞʝʪʽʩʪʽʢʪʝʨʜʽש  ʘʨץʘʩʳʥʜʘ  ʜʘʡʳʥ 

https://science.kuzstu.ru/wp-content/Events/Conference/RM/2017/RM17/pages/Articles/0307001-.pdf
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ʬʫʥʢʮʠʦʥʘʣʜʳ ʙᴇʣʰʝʢʪʝʨ ᴇʥʜʽʨʫ ᴅʜʽʩʽʥʝ ʘʡʥʘʣʜʳ [2]. 2010-ʞʳʣʜʘʨʳ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ץʦʣʜʘʥʫ 

 ʠʥʞʝʥʝʨʠʷ ʩʘʣʘʣʘʨʳʥʜʘ ץʳʥʜʳ ʜʘʤʳʧ, ʘʚʠʘʮʠʷ, ʘʚʪʦʤʦʙʠʣʴ ʞᴅʥʝ ʙʠʦʤʝʜʠʮʠʥʘʣʳץʘʨץ

ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘ ʙʘʩʪʘʜʳ. ʄʘʰʠʥʘ ʞʘʩʘʫʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ ץʦʩʳʤʰʘ ᴇʥʜʽʨʽʩ ʧʨʦʮʝʩʪʝʨʽʥʝ 

ʢʝʣʝʪʽʥ ʙʦʣʩʘץ: 

 ʣ ᴅʜʽʩײʦʥʜʳʨʫ ᴅʜʽʩʽʤʝʥ ʤʦʜʝʣʴʜʝʫ (FDM/FFF). ɹץ ʳʪʳʧץʘʙʘʪ ʙʘʣפ .1

ʪʝʨʤʦʧʣʘʩʪʠʢʘʣʘʨʜʘʥ ʙᴇʣʰʝʢʪʝʨ ʞʘʩʘʫ װʰʽʥ ʢʝץ שʦʣʜʘʥʳʣʘʜʳ. פʦʣʞʝʪʽʤʜʽ ʞᴅʥʝ ʘʨʟʘʥ 

ʙʦʣסʘʥʳʤʝʥ, ʘʥʠʟʦʪʨʦʧʠʷʣʳץ ץʘʩʠʝʪʪʝʨ ʤʝʥ ץʘʙʘʪ ʽʟʜʝʨʽ ʙʘʡץʘʣʘʜʳ. FDM 

ʪʝʭʥʦʣʦʛʠʷʩʳ ʮʠʬʨʣʳץ ʤʦʜʝʣʴʜʽש ʢʦʥʪʫʨʣʘʨʳʥ ץʘʡʪʘʣʘʡʪʳʥ ʤʘʪʝʨʠʘʣʜʳ ʙʽʨʪʽʥʜʝʧ 

 .ʘ ʥʝʛʽʟʜʝʣʛʝʥסʰ ᴇʣʰʝʤʜʽ ʦʙʲʝʢʪʽʣʝʨʜʽ ʞʘʩʘʫװ ʳʣʳץʦʥʜʳʨʫ ʘʨץ ʘʙʘʪ ʝʪʽʧץ-ʘʙʘʪץ

ᴄʜʝʪʪʝ, ʙʘʩʳʧ ʰʳסʘʨʫ ʤʘʪʝʨʠʘʣʳ ʨʝʪʽʥʜʝ ʞʽʧ ʥʝʤʝʩʝ ʧʨʫʪʦʢ ʪװʨʽʥʜʝ ʞʝʪʢʽʟʽʣʝʪʽʥ 

ʪʝʨʤʦʧʣʘʩʪʠʢʪʝʨ ץʦʣʜʘʥʳʣʘʜʳ. 

 
ʉʫʨʝʪ 1. Prusa Mendel ʜʠʟʘʡʥʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ FFF ʧʨʠʥʪʝʨʽ. 

 ʣ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʪʘʣʣ ʞᴅʥʝ ʧʦʣʠʤʝʨײʳʪʫ (SLS, SLM). ɹץʘʙʘʪʳʥʜʘ ʙʘʣץ ץʥʪʘױ .2

ʙᴇʣʰʝʢʪʝʨʽʥ ʞʦסʘʨʳ ʜᴅʣʜʽʢʧʝʥ ᴇʥʜʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. SLM ʤʝʪʘʣʣ ײʥʪʘסʳʥ ʪʦʣʳץ 

ʙʘʣץʳʪʳʧ, ʪʳסʳʟ ʙᴇʣʰʝʢʪʝʨ ʞʘʩʘʩʘ (ʤʝʪʘʣʣ ʙʘʩʳʧ ʰʳסʘʨʫ), SLS ʧʦʣʠʤʝʨ ײʥʪʘץʪʘʨʳʥ 

(ʧʣʘʩʪʠʢ) ʙʘʣץʳʪʧʘʡ, ʪʝʢ ʙʽʨʽʢʪʽʨʝʜʽ. ʃʘʟʝʨ ʥʝʤʝʩʝ ʵʣʝʢʪʨʦʥʜʳץ ʩᴅʫʣʝ ײʥʪʘץʪʳ 

ʙʘʣץʳʪʳʧ, ʢװʨʜʝʣʽ ײץʨʳʣʳʤʜʘʨ ʞʘʩʘʡʜʳ, ʙʽʨʘץ ʢʝʡʽʥʛʽ ᴇשʜʝʫʜʽ ʪʘʣʘʧ ʝʪʝʜʽ. 
 

ʉʫʨʝʪ 2. ױʥʪʘץ ץʘʙʘʪʳʥʜʘ ʙʘʣץʳʪʫ (SLS, SLM) 

 

3. ɺʘʥʥʘʣʳץ ʬʦʪʦʧʦʣʠʤʝʨʠʟʘʮʠʷ (SLA, DLP) ʌʦʪʦʧʦʣʠʤʝʨʣʽ ʰʘʡʳʨʣʘʨ ʘʨץʳʣʳ ʞʦסʘʨʳ 

ʜᴅʣʜʽʢ ʧʝʥ ʪʝʛʽʩ ʙʝʪʽ ʙʘʨ ʙᴇʣʰʝʢʪʝʨ ʘʣʳʥʘʜʳ. ᴄʩʽʨʝʩʝ ʢװʨʜʝʣʽ ʧʨʦʪʦʪʠʧʪʝʨ ʤʝʥ ײץʨʘʣ-

ʩʘʡʤʘʥʜʘʨסʘ ץʦʣʘʡʣʳ. 
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ʉʫʨʝʪ 3. ʘ - ʋʣʴʪʨʘʬʠʦʣʝʪʪʽ ʣʘʟʝʨʤʝʥ ʩᴅʫʣʝʣʝʥʜʽʨʫ, ʙ - ʧʨʦʝʢʪʦʨʤʝʥ ʩᴅʫʣʝʣʝʥʜʽʨʫ 

¶ ɹʘʡʣʘʥʳʩʪʳʨסʳʰʧʝʥ ײץʶ, ʙʘסʳʪʪʘʣסʘʥ ʵʥʝʨʛʠʷʤʝʥ ʪײʥʜʳʨʫ ʞᴅʥʝ ʙʘʩץʘ ᴅʜʽʩʪʝʨ. 

ʊײʪץʳʨʣʘסʳʰʪʳ ʙװʨʢʫ (Binder Jetting). ʄײʥʜʘ ʣʘʟʝʨ ʥʝʤʝʩʝ ץʳʟʜʳʨʫ 

 ʘʨʫ ʙʘʩʪʠʝʛʽסʙʘʩʳʧ ʰʳ (ʤ, ʢʝʨʘʤʠʢʘײץ ,ʤʝʪʘʣʣ) ʘʙʘʪʳʥʘץ ץʥʪʘױ .ʦʣʜʘʥʳʣʤʘʡʜʳץ

ʘʨץʳʣʳ ʩײʡʳץ ʞʝʣʽʤ (ʪײʪץʳʨʣʘסʳʰ ʟʘʪ) ʙװʨʢʽʣʝʜʽ. ɼʝʪʘʣʴ ץʘʙʘʪ-ץʘʙʘʪ ʙʦʡʳʥʰʘ 

 .ʰᴇʛʫ (Directed Energy Deposition ð DED) ץʘʥ ʵʥʝʨʛʠʷʣʳסʳʪʪʘʣסʘʣʳʧʪʘʩʘʜʳ. ɹʘץ

ᴄʜʽʩ ʤʘʪʝʨʠʘʣʜʳ ʥʘץʪʳ ʫʘץʳʪ ʨʝʞʠʤʽʥʜʝ çʙʘʣץʳʪʳʧ ʞʘʧʩʳʨʫסʘè ץײʩʘʡʜʳ. ʕʥʝʨʛʠʷ 

ʢᴇʟʽ (ʣʘʟʝʨ ʥʝʤʝʩʝ ʵʣʝʢʪʨʦʥʜʳ ʩᴅʫʣʝ) ʤʘʪʝʨʠʘʣʜʳ (ʩʳʤ ʥʝʤʝʩʝ ײʥʪʘץ) ʩʘʧʪʘʤʘʜʘʥ 

ʰʳץץʘʥ ʩᴅʪʪʝ ʙʽʨʜʝʥ ʙʘʣץʳʪʘʜʳ. ɼʘʡʳʥ ʙᴇʣʰʝʢʪʝʨʜʽ ʞᴇʥʜʝʫʛʝ ʥʝʤʝʩʝ ʜʘʡʳʥ 

ʙײʡʳʤʜʘʨʜʳװ שʩʪʽʥʝ ʞʘשʘ ʵʣʝʤʝʥʪʪʝʨʜʽ ץʦʩʳʧ ʰʳסʘʨʫסʘ ᴇʪʝ ץʦʣʘʡʣʳ. 

ɸʜʜʠʪʠʚʪʽ ʪʝʭʥʦʣʦʛʠʷʤʝʥ ᴇʥʜʽʨʽʣʛʝʥ ʙᴇʣʰʝʢʪʝʨʜʽש ʤʝʭʘʥʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥ 

 ɸʥʠʟʦʪʨʦʧʠʷ ʞϸʥʝ ϨʘʙʘʪʘʨʘʣʳϨ ʙʘʡʣʘʥʳʩ. ɸʜʜʠʪʠʚʪʽ ʪʝʭʥʦʣʦʛʠʷʜʘ :ץʘʨʘʩʪʳʨʘʡʳץ

ʙᴇʣʰʝʢʪʝʨ ץʘʙʘʪʧʝʥ ʞʘʩʘʣסʘʥʜʳץʪʘʥ, ʤʝʭʘʥʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨ ʘʥʠʟʦʪʨʦʧʠʷסʘ ʠʝ ʙʦʣʘʜʳ. 

 ʳʪʳ ʞᴅʥʝ ʧʨʦʮʝʩʩ ʧʘʨʘʤʝʪʨʣʝʨʽ ʙʝʨʽʢʪʽʢʢʝ ᴅʩʝʨסʨʳʣʳʩ ʙʘײץ ,ʙʘʡʣʘʥʳʩ ʙʝʨʽʢʪʽʛʽ ץʘʙʘʪʘʨʘʣʳפ

ʝʪʝʜʽ. ʄʠʢʨʦϨϰʨʳʣʳʤ ʞϸʥʝ ʘϨʘʫʣʘʨ. ɾʳʣʜʘʤ ʩʘʣץʳʥʜʘʫ ʞᴅʥʝ ʞʝʨʛʽʣʽʢʪʽ ץʳʟʜʳʨʫ 

ʥᴅʪʠʞʝʩʽʥʜʝ ʝʨʝʢʰʝ ʤʠʢʨʦײץʨʳʣʳʤ, ʢʝʫʝʢʪʽʣʽʢ ʞᴅʥʝ ץʘʣʜʳץ ʢʝʨʥʝʫʣʝʨ ʧʘʡʜʘ ʙʦʣʘʜʳ. ɹײʣ 

 ʘ ʪᴇʟʽʤʜʽʣʽʢʢʝ ᴅʩʝʨ ʝʪʝʜʽ. ɹʝʪ ʩʘʧʘʩʳסʘ ʞᴅʥʝ ʩʳʥʫץץʘ, ʙʝʨʽʢʪʽʢʢʝ, ʧʣʘʩʪʠʢʘʣʳʣʳץץʘʪʪʳʣʳץ

ʞϸʥʝ ʜϸʣʜʽʢ. ɸʜʜʠʪʠʚʪʽ ʪʝʭʥʦʣʦʛʠʷʜʘ ʙᴇʣʰʝʢʪʝʨʽʥʽש ʙʝʪʽ ʜᴅʩʪװʨʣʽ ᴇשʜʝʣʛʝʥ ʙᴇʣʰʝʢʪʝʨʛʝ 

 ʜʝʫʛʝשʨʽʥʝ ʞᴅʥʝ ʢʝʡʽʥʛʽ ᴇװʳʥʘ, ʧʨʦʮʝʩʩ ʪסʜʳשʘʣʳץ ʘʙʘʪץ ʣײʜʳʨ ʙʦʣʘʜʳ. ɹײʘʥʜʘ ʢʝʜʽʨ-ʙסʘʨʘץ

ʙʘʡʣʘʥʳʩʪʳ. ʄʝʪʘʣʜʘʨ ʤʝʥ ʧʦʣʠʤʝʨʣʝʨ. ɸʜʜʠʪʠʚʪʽ ʪʝʭʥʦʣʦʛʠʷ ʘʨץʳʣʳ ʘʣʳʥסʘʥ ʪʠʪʘʥ 

 ʨʳʩײʦʨʳʪʧʘʣʘʨʳ ʜץ ʦʨʳʪʧʘʣʘʨʳ, ʪʦʪ ʙʘʩʧʘʡʪʳʥ ʙʦʣʘʪʪʘʨ ʞᴅʥʝ ʘʣʶʤʠʥʠʡץ

ʦשʪʘʡʣʘʥʜʳʨʳʣסʘʥ ʞʘסʜʘʡʜʘ ʜᴅʩʪװʨʣʽ ʤʘʪʝʨʠʘʣʜʘʨʤʝʥ ʪʝש ʥʝʤʝʩʝ ʞʦסʘʨʳ ץʘʩʠʝʪ ʢᴇʨʩʝʪʝ 

ʘʣʘʜʳ. ʇʦʣʠʤʝʨʣʝʨ ʞʝשʽʣ ᴅʨʽ ʙʝʨʽʢ ײץʨʳʣʳʤʜʘʨ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʙʽʨʘץ ʞʘʣʧʳ 

ʙʝʨʽʢʪʽʛʽ ʪᴇʤʝʥ ʙʦʣʫʳ ʤװʤʢʽʥ [3]. 

ɼᴅʩʪװʨʣʽ ᴇʥʜʽʨʽʩ ᴅʜʽʩʪʝʨʽʤʝʥ ʩʘʣʳʩʪʳʨʩʘץ, ʘʜʜʠʪʠʚʪʽ ᴇʥʜʽʨʽʩʪʽש ʘʨʪʳץʰʳʣʳץʪʘʨʳ, ʙײʣ 

 ʘץʳʩץ ʤʢʽʥʜʽʛʽ, ʞʳʣʜʘʤ ʧʨʦʪʦʪʠʧʪʝʫ ʞᴅʥʝװʨʜʝʣʽ ʛʝʦʤʝʪʨʠʷʥʳ ʞʘʩʘʫ ʤװʳʥʩʳʟ ʢסʦʩʳʤʰʘ ʰʳץ

ᴇʥʜʽʨʽʩ ʫʘץʳʪʳ, ʩʦʥʜʘʡ-ʘץ ʤʘʪʝʨʠʘʣʜʳ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʞᴅʥʝ ץʘʣʜʳץʪʳש ʘʟʘʶʳ. 

ɸʜʜʠʪʠʚʪʽ ᴇʥʜʽʨʽʩ ʙᴇʣʰʝʢʪʝʨʽʥʝ ʩʦʟʳʣʫ, ץʳʩʫ, ʰʘʨʰʘʫ ʞᴅʥʝ ʩʦץץʳסʘ ʪᴇʟʽʤʜʽʣʽʢ 

ʩʳʥʘץʪʘʨʳ ʞװʨʛʽʟʽʣʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʤʠʢʨʦʩʢʦʧʠʷ ʞᴅʥʝ ʙײʟʙʘʡ ʙʘץʳʣʘʫ ᴅʜʽʩʪʝʨʽ ʽʰʢʽ 

ʘץʘʫʣʘʨ ʤʝʥ ʤʠʢʨʦײץʨʳʣʳʤʜʳ ʪʘʣʜʘʫʜʘ ץʦʣʜʘʥʳʣʘʜʳ. 

 ʳʪʫץʦ ץʘʨʫ ʞᴅʥʝ ʤʘʰʠʥʘʣʳץʮʠʢʣʜʽ ʙʘʩ ץʳ ʤʦʥʠʪʦʨʠʥʛ, ʞʘʙʳסʳʪʪʘץʘʟʽʨʛʽ ʫʘפ

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ᴇʥʽʤ ʩʘʧʘʩʳʥ ʪײʨʘץʪʘʥʜʳʨʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. ɸʜʜʠʪʠʚʪʽ ʪʝʭʥʦʣʦʛʠʷ ᴅʨʪװʨʣʽ 

ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʙʽʨʽʢʪʽʨʫʛʝ ʞᴅʥʝ ץʘʩʠʝʪʪʝʨʽ ᴇʟʛʝʨʤʝʣʽ ײץʨʳʣʳʤʜʘʨ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɸʜʜʠʪʠʚʪʽ ᴇʥʜʽʨʽʩ ʞʝʨʛʽʣʽʢʪʽ ᴇʥʜʽʨʽʩʪʽ, ʤʘʪʝʨʠʘʣʜʳ ץʘʡʪʘ ᴇשʜʝʫʜʽ ʞᴅʥʝ ʞʝשʽʣʜʝʪʽʣʛʝʥ 

ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʪײʨʘץʪʳ ʜʘʤʫסʘ ʳץʧʘʣ ʝʪʝʜʽ. 
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ɸʜʜʠʪʠʚʪʽ ᴇʥʜʽʨʽʩ ʤʘʰʠʥʘ ʞʘʩʘʫ ʩʘʣʘʩʳʥʜʘ ʪװʙʝʛʝʡʣʽ ᴇʟʛʝʨʽʩʪʝʨ ʝʥʛʽʟʛʝʥ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʣ ʞʘשʘ ʜʠʟʘʡʥ ʪᴅʩʽʣʜʝʨʽʥ ʞᴅʥʝ ᴇʥʜʽʨʽʩ 

ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ײʩʳʥʘʜʳ. ɼʝʛʝʥʤʝʥ, ʤʝʭʘʥʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨ, ʧʨʦʮʝʩʪʽש ʪײʨʘץʪʳʣʳסʳ ʞᴅʥʝ 

ʩʪʘʥʜʘʨʪʪʘʫ ʩʠʷץʪʳ ʤᴅʩʝʣʝʣʝʨ ᴅʣʽ ʜʝ ᴇʟʝʢʪʽ. ɹʦʣʘʰʘץʪʘ ʪʝʭʥʦʣʦʛʠʷʥʳש ʜʘʤʫʳ ʜᴅʩʪװʨʣʽ ᴇʥʜʽʨʽʩ 

ʧʝʥ ʘʜʜʠʪʠʚʪʽ ᴇʥʜʽʨʽʩ ʘʨʘʩʳʥʜʘסʳ ʘʣʰʘץʪʳץʪʳ ʘʟʘʡʪʳʧ, 3D-ʙʘʩʳʧ ʰʳסʘʨʳʣסʘʥ ʙᴇʣʰʝʢʪʝʨʜʽש 

ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʫʳʥʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 
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ʆʨʳʥʙʘʩʘʨʦʚ ʂ.ʂ. ï ʄɸʐ-23-1 ʪʦʙʳʥʳש ʩʪʫʜʝʥʪʽ 

ɹʫʢʘʝʚʘ ɸ.ɿ. - סʳʣʳʤʠ ʞʝʪʝʢʰʽʩʽ 

ʐ.ɽʩʝʥʦʚ ʘʪʳʥʜʘסʳ ʂʘʩʧʠʡ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʞᴅʥʝ ʠʥʞʠʥʠʨʠʥʛ ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸץʪʘʫ, 

 ʩʪʘʥץʘʟʘפ

 

ɸשʜʘʪʧʘ: ʊʦʟסʘʥ ʙᴇʣʰʝʢʪʝʨʜʽ ײʥʪʘץʧʝʥ ʙװʨʢʫ ʘʨץʳʣʳ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳ 

ʤʘʰʠʥʘ ʞʘʩʘʫ ʞᴅʥʝ ʞᴇʥʜʝʫ ʩʘʣʘʩʳʥʜʘ ʤʘשʳʟʜʳ ʦʨʳʥ ʘʣʘʜʳ, ʩʝʙʝʙʽ ʦʣ ʙᴇʣʰʝʢʪʝʨʜʽץ שʳʟʤʝʪ 

ʝʪʫ ʤʝʨʟʽʤʽʥ ײʟʘʨʪʫסʘ ʞᴅʥʝ ʤʘʪʝʨʠʘʣʜʳץ h ʳסʳʥʜʘʨʜʳ ʘʟʘʡʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹײʣ סʳʣʳʤʠ 

ʞײʤʳʩʪʘ ײʥʪʘץʧʝʥ ʙװʨʢʫ ᴅʜʽʩʪʝʨʽʥʽש (ʛʘʟʦʪʝʨʤʠʷʣʳץ, ʧʣʘʟʤʘʣʳץ, ʜʝʪʦʥʘʮʠʷʣʳץ) ʥʝʛʽʟʛʽ 

ʧʨʠʥʮʠʧʪʝʨʽ ץʘʨʘʩʪʳʨʳʣʳʧ, ץʘʣʧʳʥʘ ʢʝʣʪʽʨʽʣʛʝʥ ץʘʙʘʪʪʘʨʜʳײץ שʨʳʣʳʤʳ ʤʝʥ ʤʝʭʘʥʠʢʘʣʳץ 

 ʘסʘ ʪᴇʟʽʤʜʽʣʽʛʽ ʞᴅʥʝ ʢʦʨʨʦʟʠʷסʘʪʘʨ ʞʘʙʳʥ ʘʜʛʝʟʠʷʩʳ, ʪʦʟʫץ ʘʩʠʝʪʪʝʨʽ ʟʝʨʪʪʝʣʝʜʽ. ʉʦʥʳʤʝʥץ

 .ʨʛʽʟʽʣʝʜʽװʘʣʘʫ ʞסʨʣʽ ʞᴇʥʜʝʫ ᴅʜʽʩʪʝʨʽʤʝʥ ʩʘʣʳʩʪʳʨʤʘʣʳ ʙʘװʘʩʠʝʪʪʝʨʽ ʪʘʣʜʘʥʳʧ, ʜᴅʩʪץ ʘʨʩʳץ

ɾײʤʳʩʪʘ ʪʝʭʥʦʣʦʛʠʷʥʳ ץʦʣʜʘʥʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽ, ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʤʝʥ ʰʝʢʪʝʫʣʝʨʽ, ʩʦʥʜʘʡ-ʘץ 

ʦʥʳ ʦʜʘʥ ᴅʨʽ ʞʝʪʽʣʜʽʨʫ ʙʘסʳʪʪʘʨʳ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

ʊװʡʽʥ ʩᴇʟʜʝʨ: ײʥʪʘץʧʝʥ ʙװʨʢʫ, ʪʦʟסʘʥ ʙᴇʣʰʝʢʪʝʨʜʽ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ, ʛʘʟʦʪʝʨʤʠʷʣʳץ 

ʙװʨʢʫ, ʧʣʘʟʤʘʣʳץ ʙװʨʢʫ, ʜʝʪʦʥʘʮʠʷʣʳץ ʙװʨʢʫ. 

ʊʦʟסʘʥ ʙᴇʣʰʝʢʪʝʨʜʽ ײʥʪʘץʧʝʥ ʙװʨʢʫ ʘʨץʳʣʳ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʤʘʰʠʥʘ 

ʞʘʩʘʫ ʩʘʣʘʩʳʥʜʘ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʪʳʥ ʪʠʽʤʜʽ ᴅʜʽʩʪʝʨʜʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɼᴅʩʪװʨʣʽ 

ʞᴇʥʜʝʫ ʪᴅʩʽʣʜʝʨʽʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ, ʙײʣ ʪʝʭʥʦʣʦʛʠʷ ʤʘʪʝʨʠʘʣʜʳ װʥʝʤʜʝʫʛʝ, ʙᴇʣʰʝʢʪʽש 

ʙʘʩʪʘʧץʳ ʛʝʦʤʝʪʨʠʷʣʳץ ᴇʣʰʝʤʜʝʨʽʥ ʜᴅʣ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫʛʝ ʞᴅʥʝ ʦʥʳש ʧʘʡʜʘʣʘʥʫ ʤʝʨʟʽʤʽʥ 

 ʘʥʳʰסʦʨץ ʳʣʳ ʙᴇʣʰʝʢ ʙʝʪʽʥʝ ʘʨʥʘʡʳץʨʢʫ ᴅʜʽʩʪʝʨʽ ʘʨװʧʝʥ ʙץʥʪʘױ .ʤʢʽʥʜʽʢ ʙʝʨʝʜʽװʘ ʤסʟʘʨʪʫײ

ʞᴅʥʝ ʬʫʥʢʮʠʦʥʘʣʜʳץ ʞʘʙʳʥʜʘʨ ʪװʟʽʣʽʧ, ʦʣʘʨʜʳש ʪʦʟʫסʘ, ʢʦʨʨʦʟʠʷסʘ ʞᴅʥʝ ʞʦסʘʨʳ 

ʪʝʤʧʝʨʘʪʫʨʘסʘ ʪᴇʟʽʤʜʽʣʽʛʽ ʘʨʪʘʜʳ. 

ɹײʣ ʪʝʭʥʦʣʦʛʠʷʥʳש ʜʘʤʫʳ ʛʘʟʦʪʝʨʤʠʷʣʳץ ʙװʨʢʫ ᴅʜʽʩʪʝʨʽʥʽש ʧʘʡʜʘ ʙʦʣʫʳʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳ. ʂʝʡʽʥ ʧʣʘʟʤʘʣʳץ, ʵʣʝʢʪʨʜʦסʘʣʳץ ʞᴅʥʝ ʜʝʪʦʥʘʮʠʷʣʳץ ʙװʨʢʫ ʪᴅʩʽʣʜʝʨʽ ʝʥʛʽʟʽʣʽʧ, 

 ʩʘʨʜʳ. ᴄʨʙʽʨ ᴅʜʽʩ ʵʥʝʨʛʠʷ ʢᴇʟʽʥʝ ʞᴅʥʝץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ ʩʘʧʘʩʳ ʤʝʥ ʪʠʽʤʜʽʣʽʛʽ ʝʜᴅʫʽʨ ʞʘץ

 ʣ ᴇʟ ʢʝʟʝʛʽʥʜʝ ʘʣʳʥʘʪʳʥײʳʪʫ ʤʝʭʘʥʠʟʤʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʝʨʝʢʰʝʣʝʥʝʜʽ, ʙץʪʳ ʙʘʣץʥʪʘײ

ʞʘʙʳʥʥʳײץ שʨʳʣʳʤʳ ʤʝʥ ץʘʩʠʝʪʪʝʨʽʥʝ ᴅʩʝʨ ʝʪʝʜʽ. ɸʣסʘʰʳʥʜʘ ʙײʣ ʪʝʭʥʦʣʦʛʠʷ ʪʝʢ ץʦʨסʘʥʳʰ 

ʞʘʙʳʥʜʘʨ ʘʣʫ װʰʽʥ ץʦʣʜʘʥʳʣʩʘ, ץʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʦʣ ʪʦʣʳץץʘʥʜʳ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ ʞᴅʥʝ 

ʢװʰʝʡʪʫ ᴅʜʽʩʽʥʝ ʘʡʥʘʣʜʳ. 

ʄʘʰʠʥʘ ʞʘʩʘʫʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ ʥʝʛʽʟʛʽ ײʥʪʘץʧʝʥ ʙװʨʢʫ ʧʨʦʮʝʩʪʝʨʽʥʝ ʪʦץʪʘʣʩʘץ: 



166  

1. ɻʘʟʦʪʝʨʤʠʷʣʳץ ʙװʨʢʫ. ɹײʣ ᴅʜʽʩʪʝ ײʥʪʘץ ʤʘʪʝʨʠʘʣ ʞʦסʘʨʳ ʪʝʤʧʝʨʘʪʫʨʘʣʳ ʛʘʟ 

ʘסʳʥʳʥʜʘ ʙʘʣץʳʪʳʣʳʧ, ʙᴇʣʰʝʢ ʙʝʪʽʥʝ ʞʦסʘʨʳ ʞʳʣʜʘʤʜʳץʧʝʥ ʙװʨʢʽʣʝʜʽ. ᴄʜʽʩ 

 ʞʘʙʳʥ ʘʜʛʝʟʠʷʩʳ ʢʝʡ ץʳʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ, ʙʽʨʘסʳʤʝʥ ʞᴅʥʝ ᴅʤʙʝʙʘʧʪʳסʘʨʘʧʘʡʳʤʜʳʣʳץ

ʞʘסʜʘʡʜʘ ʪᴇʤʝʥ ʙʦʣʫʳ ʤװʤʢʽʥ [1]. 

2. ʇʣʘʟʤʘʣʳץ ʙװʨʢʫ. ɾʦסʘʨʳ ʪʝʤʧʝʨʘʪʫʨʘʣʳ ʧʣʘʟʤʘ ʘסʳʥʳ ʘʨץʳʣʳ ײʥʪʘץ ʪʦʣʳץ 

ʙʘʣץʳʪʳʣʳʧ, ʪʳסʳʟ ᴅʨʽ ʙʝʨʽʢ ʞʘʙʳʥ ʪװʟʽʣʝʜʽ. ɹײʣ ᴅʜʽʩ ʞʦסʘʨʳ ʩʘʧʘʣʳ ʞʘʙʳʥ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ ʞᴅʥʝ ʘʚʠʘʮʠʷ ʤʝʥ ʵʥʝʨʛʝʪʠʢʘ ʩʘʣʘʣʘʨʳʥʜʘ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʜʳ. 

3. ɼʝʪʦʥʘʮʠʷʣʳץ ʙװʨʢʫ. ױʥʪʘץ ʜʝʪʦʥʘʮʠʷʣʳץ ʪʦʣץʳʥ ᴅʩʝʨʽʥʝʥ װʣʢʝʥ 

ʞʳʣʜʘʤʜʳץʧʝʥ ʙᴇʣʰʝʢ ʙʝʪʽʥʝ ʩʦסʳʣʳʧ, ᴇʪʝ ʪʳסʳʟ ʞᴅʥʝ ʞʦסʘʨʳ ʘʜʛʝʟʠʷʣʳ ץʘʙʘʪ ʪװʟʝʜʽ. ɹײʣ 

ᴅʜʽʩ ʝש ʞʦסʘʨʳ ʪʦʟʫסʘ ʪᴇʟʽʤʜʽ ʞʘʙʳʥʜʘʨʜʳ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʆʩʳʣʘʡʰʘ, ײʥʪʘץʧʝʥ ʙװʨʢʫ (ʛʘʟʦʪʝʨʤʠʷʣʳץ ʙװʨʢʫ) ʘʨץʳʣʳ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ 

ʪʝʭʥʦʣʦʛʠʷʩʳ ʪʦʟסʘʥ ʙᴇʣʰʝʢʪʝʨʜʽש ʞײʤʳʩ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ ʪʠʽʤʜʽ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʽʧ ץʘʥʘ ץʦʡʤʘʡ, 

ʦʣʘʨʜʳש ʵʢʩʧʣʫʘʪʘʮʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽʥ ʞʘץʩʘʨʪʫסʘ ʜʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 1-ʩʫʨʝʪʪʝ 

ʛʘʟʦʪʝʨʤʠʷʣʳץ ʙװʨʢʫ ᴅʜʽʩʽ ʢᴇʨʩʝʪʽʣʛʝʥ. 
 

ʉʫʨʝʪ 1- ʊʝʨʤʠʷʣʳץ ʙװʨʢʫ (Thermal Spray) ʧʨʦʮʝʩʽ 

 

ϯʥʪʘϨʧʝʥ ʙϮʨʢʫ (ʛʘʟʦʪʝʨʤʠʷʣʳץ ʙϮʨʢʫ). ɹײʣ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʪʦʟסʘʥ ʤʝʪʘʣʣ 

ʙᴇʣʰʝʢʪʝʨʜʽש ʙʝʪʪʝʨʽʥ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ װʰʽʥ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʜʳ. ᴄʜʽʩʪʽש ʤᴅʥʽ ï ײʥʪʘץ 

ʤʘʪʝʨʠʘʣʜʳ ʞʦסʘʨʳ ʪʝʤʧʝʨʘʪʫʨʘ ᴅʩʝʨʽʥʝʥ ʙʘʣץʳʪʳʧ ʥʝʤʝʩʝ ʞʘʨʪʳʣʘʡ ʙʘʣץʳסʘʥ ʢװʡʜʝ ʙᴇʣʰʝʢ 

ʙʝʪʽʥʝ ʞʦסʘʨʳ ʞʳʣʜʘʤʜʳץʧʝʥ ʙװʨʢʫ. ʅᴅʪʠʞʝʩʽʥʜʝ ץʦʨסʘʥʳʰ ʥʝʤʝʩʝ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫʰʽ ץʘʙʘʪ 

ʪװʟʽʣʝʜʽ. ɹײʣ ʪʝʭʥʦʣʦʛʠʷ ʢװʨʜʝʣʽ ʛʝʦʤʝʪʨʠʷʣʳ ʙᴇʣʰʝʢʪʝʨʜʽ ʞᴇʥʜʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʘʣʘʡʜʘ 

ʙʝʪʢʽ ᴇשʜʝʫ ʞᴅʥʝ ʜᴅʣ ᴇʣʰʝʤʛʝ ʢʝʣʪʽʨʫ װʰʽʥ ץʦʩʳʤʰʘ ʤʝʭʘʥʠʢʘʣʳץ ᴇשʜʝʫ ץʘʞʝʪ ʙʦʣʫʳ ʤװʤʢʽʥ. 

ϯʥʪʘϨʧʝʥ ʙϮʨʢʫ ʘʨϨʳʣʳ Ϩʘʣʧʳʥʘ ʢʝʣʪʽʨʫ (ʧʣʘʟʤʘʣʳϨ, ʛʘʟʦʪʝʨʤʠʷʣʳϨ, ʜʝʪʦʥʘʮʠʷʣʳϨ 

ϸʜʽʩʪʝʨ). ɹײʣ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʪʦʟסʘʥ ʙᴇʣʰʝʢʪʝʨʜʽש ʙʝʪʽʥʝ ʘʨʥʘʡʳ ײʥʪʘץ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʙװʨʢʫ 

ʘʨץʳʣʳ ʞʦסʘʨʳ  ʩʘʧʘʣʳ  ʞʘʙʳʥ ץʘʙʘʪʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʥʝʛʽʟʜʝʣʛʝʥ. ʅᴅʪʠʞʝʩʽʥʜʝ 

ʙᴇʣʰʝʢʪʝʨʜʽש ʛʝʦʤʝʪʨʠʷʣʳץ ᴇʣʰʝʤʜʝʨʽ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʽʣʽʧ ץʘʥʘ ץʦʡʤʘʡ, ʦʣʘʨʜʳש ʪʦʟʫסʘ, 

ʢʦʨʨʦʟʠʷסʘ ʞᴅʥʝ ʪʝʤʧʝʨʘʪʫʨʘʣʳץ ᴅʩʝʨʣʝʨʛʝ ʪᴇʟʽʤʜʽʣʽʛʽ ʘʨʪʘʜʳ. 

 ʨʣʽװʳʪʪʘ ᴅʨʪסʣ ʙʘײʘ ᴅʜʽʩʪʝʨʽ. ɹץʙʘʩ שʘʣʧʳʥʘ ʢʝʣʪʽʨʫʜʽץ ʳʣʳץʨʢʫ ʘʨװʧʝʥ ʙץʥʪʘױ

ʪʝʭʥʦʣʦʛʠʷʣʳץ ʪᴅʩʽʣʜʝʨ ץʦʣʜʘʥʳʣʘʜʳ, ʦʣʘʨ ʪʦʟסʘʥ ʙᴇʣʰʝʢʪʝʨʜʽ ʪʠʽʤʜʽ ʞᴇʥʜʝʫʛʝ ʞᴅʥʝ 

ʦʣʘʨʜʳש ʞײʤʳʩ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʊʝʨʤʠʷʣʳϨ ʙϮʨʢʫ (thermal spray) ï ʪʦʟסʘʥ ʥʝʤʝʩʝ ʞʘשʘ ʙᴇʣʰʝʢʪʝʨʜʽש ʙʝʪʽʥʝ 

ʬʫʥʢʮʠʦʥʘʣʜʳץ ʞʘʙʳʥ ץʘʙʘʪʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʘʨʥʘʣסʘʥ ʪʝʭʥʦʣʦʛʠʷ. ɹײʣ ᴅʜʽʩʪʽש ʤᴅʥʽ ï 

ʤʝʪʘʣʣ, ʢʝʨʘʤʠʢʘ ʥʝʤʝʩʝ ʢʦʤʧʦʟʠʮʠʷʣʳײ ץʥʪʘץ ʤʘʪʝʨʠʘʣʜʳ ʞʦסʘʨʳ ʪʝʤʧʝʨʘʪʫʨʘʣʳ ʛʘʟ, 

ʧʣʘʟʤʘ ʥʝʤʝʩʝ ʵʣʝʢʪʨ ʜʦסʘʩʳ ʘʨץʳʣʳ ץʳʟʜʳʨʳʧ, ʦʥʳ ʙᴇʣʰʝʢ ʙʝʪʽʥʝ ʞʦסʘʨʳ ʞʳʣʜʘʤʜʳץʧʝʥ 

ʙװʨʢʫ. ʅᴅʪʠʞʝʩʽʥʜʝ ʙᴇʣʰʝʢ ʙʝʪʽʥʜʝ ʪʳסʳʟ, ʙʝʨʽʢ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫ ץʘʩʠʝʪʪʝʨʽ ʞʘץʩʘʨʪʳʣסʘʥ 

 .ʟʽʣʝʜʽ [2]װʘʙʘʪ ʪץ

ɾʦסʘʨʳ ʞʳʣʜʘʤʜʳץʪʳ ʛʘʟ-ʞʘʣʳʥʜʳ ʙװʨʢʫ (HVOF). ʄײʥʜʘ ײʥʪʘץ ʞʘʥʫ ᴇʥʽʤʜʝʨʽʥʽש 

ʞʦסʘʨʳ ʞʳʣʜʘʤʜʳץʪʘסʳ ʘסʳʥʳʥʜʘ ץʳʟʜʳʨʳʣʳʧ, ʙᴇʣʰʝʢ ʙʝʪʽʥʝ װʣʢʝʥ ʞʳʣʜʘʤʜʳץʧʝʥ 
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ʙװʨʢʽʣʝʜʽ. ʅᴅʪʠʞʝʩʽʥʜʝ ᴇʪʝ ʪʳסʳʟ, ʙʝʨʽʢ ʞᴅʥʝ ʪʦʟʫסʘ ʪᴇʟʽʤʜʽ ʞʘʙʳʥ ʘʣʳʥʘʜʳ. ɹײʣ ᴅʜʽʩ 

ᴇʥʝʨʢᴅʩʽʧʪʝ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʜʳ. 

ɻʘʟʦʪʝʨʤʠʷʣʳץ ʙװʨʢʫʜʽש ʞײʤʳʩ ʧʨʠʥʮʠʧʽ ʢʝʣʝʩʽ ʪװʨʜʝ ʞװʟʝʛʝ ʘʩʘʜʳ (2-ʩʫʨʝʪ). 

ɸʣʜʳʤʝʥ ʬʦʨʩʫʥʢʘ (1) ʘʨץʳʣʳ ײʥʪʘץ ʤʘʪʝʨʠʘʣ ʤʝʥ ʞʘʥסʳʰ ʛʘʟ ץʦʩʧʘʩʳ ʙʝʨʽʣʝʜʽ. ɻʘʟʜʘʨʜʳש 

ʞʘʥʫʳ ʥᴅʪʠʞʝʩʽʥʜʝ ʪײʨʘץʪʳ ʞʦסʘʨʳ ʪʝʤʧʝʨʘʪʫʨʘʣʳ ʘʣʘʫ (2) ʪװʟʽʣʝʜʽ. ʆʩʳ ʘʣʘʫʜʳש ʽʰʽʥʜʝ 

 ʵʥʝʨʛʠʷ ץʳʧ, ʢʠʥʝʪʠʢʘʣʳץʤʩʘʨʳʧ ʥʝʤʝʩʝ ʽʰʽʥʘʨʘ ʙʘʣײʳʟʜʳʨʳʣʳʧ, ʞץ ʙᴇʣʰʝʢʪʝʨʽ ץʥʪʘײ

ᴅʩʝʨʽʥʝʥ ʪᴇʩʝʥʽʰ (4) ʙʝʪʽʥʝ ʞʦסʘʨʳ ʞʳʣʜʘʤʜʳץʧʝʥ ײʰʳʧ ʪװʩʝʜʽ. 

ɹᴇʣʰʝʢʪʝʨ ʪᴇʩʝʥʽʰ ʙʝʪʽʥʝ ʩʦסʳʣסʘʥ ʢʝʟʜʝ ʞʘʙʳʩʳʧ, ʙʽʨʪʽʥʜʝʧ ʪʳסʳʟ ץʘʙʘʪ ʪװʟʝʜʽ. 

ʆʩʳʣʘʡʰʘ ʞʘʙʳʥ (3) ץʘʣʳʧʪʘʩʘʜʳ. פʘʙʘʪʪʳש ʩʘʧʘʩʳ ʬʦʨʩʫʥʢʘʜʘʥ ʰʳסʫ ʞʳʣʜʘʤʜʳסʳʥʘ, 

ʞʘʣʳʥ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʘ, ײʥʪʘץʪʳץ שʘʩʠʝʪʪʝʨʽʥʝ ʞᴅʥʝ ʙʝʪ ʜʘʡʳʥʜʳסʳʥʘ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ 

ʙʦʣʘʜʳ. 
 

 

ʉʫʨʝʪ 2. ױʥʪʘץ ʤʘʪʝʨʠʘʣʳʥ ʞʘʣʳʥʤʝʥ ʙװʨʢʫ 

1-ʬʦʨʩʫʥʢʘ, 2-ʘʣʘʫ, 3-ʞʘʙʳʥ, 4-ʪᴇʩʝʥʽʰ 

ɹײʣ ᴅʜʽʩʪʽש ʙʘʩʪʳ ʘʨʪʳץʰʳʣʳסʳ ð ץʘʨʘʧʘʡʳʤ ʞʘʙʜʳץʪʘ ʞװʟʝʛʝ ʘʩʫʳ, ᴅʨʪװʨʣʽ 

ʤʘʪʝʨʠʘʣʜʘʨʜʳ ץʦʣʜʘʥʫ ʤװʤʢʽʥʜʽʛʽ ʞᴅʥʝ ʙᴇʣʰʝʢ ᴇʣʰʝʤʜʝʨʽʥ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ ʪʠʽʤʜʽʣʽʛʽ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʜײʨʳʩ ʦʨʳʥʜʘʣסʘʥ ʞʘסʜʘʡʜʘ ʘʣʳʥסʘʥ ʞʘʙʳʥ ʪʦʟʫסʘ ʞᴅʥʝ ʢʦʨʨʦʟʠʷסʘ ʪᴇʟʽʤʜʽ 

ʙʦʣʳʧ ʢʝʣʝʜʽ. 

 ʘʣʧʳʥʘ ʢʝʣʪʽʨʫץ ʨʢʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ð ʙᴇʣʰʝʢ ʙʝʪʪʝʨʽʥװʤʘʪʝʨʠʘʣʳʥ ʞʘʣʳʥʤʝʥ ʙ ץʥʪʘױ

ʤʝʥ ץʦʨסʘʫʜʘ ʪʠʽʤʜʽ ᴅʨʽ ᴇʥʜʽʨʽʩʪʝ ʢʝץ שʦʣʜʘʥʳʣʘʪʳʥ ᴅʜʽʩʪʝʨʜʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɹײʣ ᴅʜʽc ʪʦʟסʘʥ ʙᴇʣʰʝʢʪʝʨʜʽ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫʜʝ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʳʧ, ʦʣʘʨʜʳץ שʳʟʤʝʪ 

ʝʪʫ ʤʝʨʟʽʤʽʥ ײʟʘʨʪʫסʘ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʞʘץʩʘʨʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʉʦʥʳʤʝʥ 

 ʨʽʥʝ ʞᴅʥʝ ʪʘʣʘʧ ʝʪʽʣʝʪʽʥװʜʘʡʳʥʘ, ʤʘʪʝʨʠʘʣ ʪסʤʳʩ ʞʘײʞ שʜʘʫ ʙᴇʣʰʝʢʪʽשʘʪʘʨ, ʦʣʘʨʜʳ ʪʘץ

 .ʟʝʛʝ ʘʩʳʨʳʣʘʜʳ [3]װʘʩʠʝʪʪʝʨʛʝ ʙʘʡʣʘʥʳʩʪʳ ʞץ

ʊʦʟסʘʥ ʙᴇʣʰʝʢʪʝʨʜʽ ײʥʪʘץʧʝʥ ʙװʨʢʫ ʘʨץʳʣʳ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ ʢʝʟʽʥʜʝ ʘʣʳʥסʘʥ 

ʞʘʙʳʥʜʘʨʜʳש ʤʝʭʘʥʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥ ץʘʨʘʩʪʳʨʘʡʳץ. 

ɸʥʠʟʦʪʨʦʧʠʷ ʞᴅʥʝ ץʘʙʘʪ ײץʨʳʣʳʤʳ. ױʥʪʘץʧʝʥ ʙװʨʢʫ ʙʘʨʳʩʳʥʜʘ ʞʘʙʳʥ ץʘʙʘʪ-ץʘʙʘʪ 

ʙʦʣʳʧ ʪװʟʽʣʝʜʽ, ʩʦʥʜʳץʪʘʥ ʦʥʳץ שʘʩʠʝʪʪʝʨʽ ʙʝʣʛʽʣʽ ʙʽʨ ʙʘסʳʪʪʘ ᴇʟʛʝʨʫʽ ʤװʤʢʽʥ. פʘʙʘʪʪʘʨ 

ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩ ʙʝʨʽʢʪʽʛʽ, ʙװʨʢʫ ʧʘʨʘʤʝʪʨʣʝʨʽ ʞᴅʥʝ ʙᴇʣʰʝʢ ʙʝʪʽʥʽש ʜʘʡʳʥʜʳסʳ 

ʞʘʙʳʥʥʳש ʞʘʣʧʳ ʙʝʨʽʢʪʽʛʽʥʝ ʪʽʢʝʣʝʡ ᴅʩʝʨ ʝʪʝʜʽ. 

ʄʠʢʨʦײץʨʳʣʳʤ ʞᴅʥʝ ʘץʘʫʣʘʨ. ɾʦסʘʨʳ ʪʝʤʧʝʨʘʪʫʨʘ ʤʝʥ ʞʳʣʜʘʤ ʩʘʣץʳʥʜʘʫ 

ʥᴅʪʠʞʝʩʽʥʜʝ ʞʘʙʳʥʜʘ ʝʨʝʢʰʝ ʤʠʢʨʦײץʨʳʣʳʤ ץʘʣʳʧʪʘʩʘʜʳ. ʂʝʡ ʞʘסʜʘʡʣʘʨʜʘ ʢʝʫʝʢʪʽʣʽʢ, 

ʤʠʢʨʦʞʘʨʳץʪʘʨ ʞᴅʥʝ ץʘʣʜʳץ ʢʝʨʥʝʫʣʝʨ ʧʘʡʜʘ ʙʦʣʫʳ ʤװʤʢʽʥ. ɹײʣ ʬʘʢʪʦʨʣʘʨ ʞʘʙʳʥʥʳש 

 .ʘ ʪᴇʟʽʤʜʽʣʽʛʽʥʝ ʞᴅʥʝ ʙʝʨʽʢʪʽʛʽʥʝ ᴅʩʝʨ ʝʪʝʜʽסʳʥʘ, ʪʦʟʫסʘʪʪʳʣʳץ

ɹʝʪ ʩʘʧʘʩʳ ʞᴅʥʝ ʜᴅʣʜʽʢ. ױʥʪʘץʧʝʥ ʙװʨʢʫ ʘʨץʳʣʳ ʘʣʳʥסʘʥ ʞʘʙʳʥʜʘʨʜʳש ʙʝʪʽ 

ʙʘʩʪʘʧץʳʜʘ ʢʝʜʽʨ-ʙײʜʳʨ ʙʦʣʳʧ ʢʝʣʝʜʽ. ɹײʣ ʙװʨʢʫ ᴅʜʽʩʽʥʝ, ײʥʪʘץ ᴇʣʰʝʤʽʥʝ ʞᴅʥʝ ʪʝʭʥʦʣʦʛʠʷʣʳץ 



168  

ʧʘʨʘʤʝʪʨʣʝʨʛʝ ʙʘʡʣʘʥʳʩʪʳ. ʉʦʥʜʳץʪʘʥ ץʘʞʝʪʪʽ ʜᴅʣʜʽʢ ʧʝʥ ʙʝʪ ʩʘʧʘʩʳʥʘ ʞʝʪʫ װʰʽʥ ʢʝʡʽʥʛʽ 

ʤʝʭʘʥʠʢʘʣʳץ ᴇשʜʝʫ (ʞʦʥʫ, ʪʝʛʽʩʪʝʫ) ʞװʨʛʽʟʽʣʝʜʽ [4]. 

ʄʘʪʝʨʠʘʣ ץʘʩʠʝʪʪʝʨʽ. ױʥʪʘץʧʝʥ ʙװʨʢʫ ʢʝʟʽʥʜʝ ᴅʨʪװʨʣʽ ʤʘʪʝʨʠʘʣʜʘʨ ð ʤʝʪʘʣʣ 

 ʘʥסʜʘʣשʨʳʩ ʪʘײʦʣʜʘʥʳʣʘʜʳ. ɼץ ʪʘʨץʥʪʘײ ץʦʨʳʪʧʘʣʘʨʳ, ʢʝʨʘʤʠʢʘʣʘʨ ʞᴅʥʝ ʢʦʤʧʦʟʠʮʠʷʣʳץ

ʪʝʭʥʦʣʦʛʠʷʣʳץ ʨʝʞʠʤʜʝʨʜʝ ʘʣʳʥסʘʥ ʞʘʙʳʥʜʘʨ ʞʦסʘʨʳ ץʘʪʪʳʣʳץץʘ, ʪʦʟʫסʘ ʞᴅʥʝ ʢʦʨʨʦʟʠʷסʘ 

ʪᴇʟʽʤʜʽʣʽʢʢʝ ʠʝ ʙʦʣʘʜʳ. ʂʝʡ ʞʘסʜʘʡʣʘʨʜʘ ʦʣʘʨʜʳץ שʘʩʠʝʪʪʝʨʽ ʙʘʩʪʘʧץʳ ʤʘʪʝʨʠʘʣʜʘʥ ʜʘ 

ʞʦסʘʨʳ ʙʦʣʫʳ ʤװʤʢʽʥ. 

ɼᴅʩʪװʨʣʽ ʞᴇʥʜʝʫ ᴅʜʽʩʪʝʨʽʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ, ײʥʪʘץʧʝʥ ʙװʨʢʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש 

ʘʨʪʳץʰʳʣʳץʪʘʨʳ ð ʤʘʪʝʨʠʘʣʜʳ װʥʝʤʜʝʫ, ʢװʨʜʝʣʽ ʛʝʦʤʝʪʨʠʷʣʳ ʙʝʪʪʝʨʜʽ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ 

ʤװʤʢʽʥʜʽʛʽ ʞᴅʥʝ ʙᴇʣʰʝʢʪʽץ שʳʟʤʝʪ ʤʝʨʟʽʤʽʥ ײʟʘʨʪʫ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʙײʣ ᴅʜʽʩ ʞʝʨʛʽʣʽʢʪʽ 

ʘʡʤʘץʪʘʨʜʳ סʘʥʘ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʙײʣ ʞʘʣʧʳ ʰʳסʳʥʜʘʨʜʳ ʘʟʘʡʪʘʜʳ. 

 ʘסʘʜʛʝʟʠʷ, ʪʦʟʫ ,ץʘʪʪʳʣʳץ ʰʽʥװ ʘʣʘʫסʩʘʧʘʩʳʥ ʙʘ שʘʣʧʳʥʘ ʢʝʣʪʽʨʽʣʛʝʥ ʞʘʙʳʥʜʘʨʜʳפ

ʪᴇʟʽʤʜʽʣʽʢ ʞᴅʥʝ ʰʘʨʰʘʫ ʙʝʨʽʢʪʽʛʽ ʙʦʡʳʥʰʘ ʩʳʥʘץʪʘʨ ʞװʨʛʽʟʽʣʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ 

ʤʝʪʘʣʣʦʛʨʘʬʠʷʣʳץ ʪʘʣʜʘʫ ʞᴅʥʝ ʙײʟʙʘʡ ʙʘץʳʣʘʫ ᴅʜʽʩʪʝʨʽ ʞʘʙʳʥʥʳײץ שʨʳʣʳʤʳʥ ʞᴅʥʝ ʽʰʢʽ 

ʘץʘʫʣʘʨʳʥ ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 ʘשʪʘʡʣʘʥʜʳʨʫ ʞᴅʥʝ ʞʘשʨʢʫ ʧʘʨʘʤʝʪʨʣʝʨʽʥ ʦװʜʘ ʧʨʦʮʝʩʪʽ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ, ʙשʘʟʽʨʛʽ ʪʘפ

 ʧʝʥץʥʪʘױ .ʘʥסʳʪʪʘʣסʘ ʙʘסʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ שʤʘʪʝʨʠʘʣʜʘʨʜʳ ᴅʟʽʨʣʝʫ ʪʝʭʥʦʣʦʛʠʷʥʳ ץʥʪʘײ

ʙװʨʢʫ ᴅʜʽʩʽ ʤʘʰʠʥʘ ʞʘʩʘʫ ʩʘʣʘʩʳʥʜʘ ʪʦʟסʘʥ ʙᴇʣʰʝʢʪʝʨʜʽ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫʜʽש ʩʝʥʽʤʜʽ ʞᴅʥʝ 

 .ʦʣʜʘʥʳʣʳʧ ʢʝʣʝʜʽץ ʽʥʝʥשʥʝʤʜʽ ʪᴅʩʽʣʽ ʨʝʪʽʥʜʝ ʢʝװ

ʊʦʟסʘʥ ʙᴇʣʰʝʢʪʝʨʜʽ ײʥʪʘץʧʝʥ ʙװʨʢʫ ʘʨץʳʣʳ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ץʘʟʽʨʛʽ 

ʟʘʤʘʥסʳ ʞᴇʥʜʝʫ ᴇʥʜʽʨʽʩʽʥʜʝ ʤʘשʳʟʜʳ ʦʨʳʥ ʘʣʘʜʳ. ɹײʣ ᴅʜʽʩ ʤʝʭʘʥʠʢʘʣʳץ ʪʦʟסʘʥ, ʢʦʨʨʦʟʠʷסʘ 

 ʘʙʽʣʝʪʪʽʣʽʛʽʥץ ʘץʤʳʩײʞ שʘʥ ʙᴇʣʰʝʢʪʝʨʜʽסʳץʳ ᴇʣʰʝʤʜʝʨʽʥʝʥ ʘʫʳʪץʘʥ ʥʝʤʝʩʝ ʙʘʩʪʘʧסʰʳʨʘײ

 ץʳʤʙʘʪ ʙᴇʣʰʝʢʪʝʨʜʽ ʪʦʣʳץ ʥᴅʪʠʞʝʩʽʥʜʝ שʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʉʦʥʳװʘʣʧʳʥʘ ʢʝʣʪʽʨʫʛʝ ʤץ ʘʡʪʘץ

ʘʫʳʩʪʳʨʫ ץʘʞʝʪʪʽʣʽʛʽ ʘʟʘʡʳʧ, ᴇʥʜʽʨʽʩʪʽʢ ʰʳסʳʥʜʘʨ ʝʜᴅʫʽʨ ʪᴇʤʝʥʜʝʡʜʽ. 

 ʘʨʳסʨʢʫ ʧʨʦʮʝʩʽ ʢʝʟʽʥʜʝ ʘʨʥʘʡʳ ʞʘʙʳʥ ʤʘʪʝʨʠʘʣʜʘʨʳ ʙᴇʣʰʝʢ ʙʝʪʽʥʝ ʞʦװʧʝʥ ʙץʥʪʘױ

ʞʳʣʜʘʤʜʳץʧʝʥ ʞʘסʳʣʘʜʳ ʞᴅʥʝ ʙʝʨʽʢ ץʘʙʘʪ ʪװʟʽʣʝʜʽ. ɹײʣ ץʘʙʘʪ ʪʝʢ ʛʝʦʤʝʪʨʠʷʣʳץ ᴇʣʰʝʤʜʝʨʜʽ 

 ʘ ʪᴇʟʽʤʜʽʣʽʛʽʥ, ʙʝʨʽʢʪʽʛʽʥ ʞᴅʥʝסʪʦʟʫ שʘʪʘʨ ʙᴇʣʰʝʢʪʽץ ʦʡʤʘʡ, ʩʦʥʳʤʝʥץ ʘʥʘץ ʘʣʧʳʥʘ ʢʝʣʪʽʨʽʧץ

 ʤʳʩ ʽʩʪʝʡʪʽʥ ʤʝʭʘʥʠʟʤʜʝʨײʢʪʝʤʝʜʝ ʞװʳʟʤʝʪ ʝʪʫ ʤʝʨʟʽʤʽʥ ʘʨʪʪʳʨʘʜʳ. ᴄʩʽʨʝʩʝ ʘʫʳʨ ʞץ ץʟʘײ

 .ʘʨʳסʳʟʳ ᴇʪʝ ʞʦשʤʘ שʣ ʪʝʭʥʦʣʦʛʠʷʥʳײʰʽʥ ʙװ

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʙײʣ ᴅʜʽʩʪʽש ʪʘסʳ ʙʽʨ ʘʨʪʳץʰʳʣʳסʳ ð ʪʝʭʥʦʣʦʛʠʷʣʳץ ʠʢʝʤʜʽʣʽʛʽ. ʗסʥʠ 

ᴅʨʪװʨʣʽ ʤʝʪʘʣʣ ʞᴅʥʝ ץʦʨʳʪʧʘ ײʥʪʘץʪʘʨʳʥ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʥʘץʪʳ ʧʘʡʜʘʣʘʥʫ ʞʘסʜʘʡʣʘʨʳʥʘ 

ʩᴅʡʢʝʩ ץʘʞʝʪʪʽ ץʘʩʠʝʪʪʝʨʽ ʙʘʨ ʞʘʙʳʥ ʘʣʫסʘ ʙʦʣʘʜʳ. ɹײʣ ʠʥʞʝʥʝʨʣʝʨʛʝ ʙᴇʣʰʝʢʪʽש ʞײʤʳʩ 

ʰʘʨʪʪʘʨʳʥʘ ʙʝʡʽʤʜʝʣʛʝʥ ʦשʪʘʡʣʳ ʰʝʰʽʤ ʪʘשʜʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɸʣʘʡʜʘ, ʪʝʭʥʦʣʦʛʠʷʥʳש ʪʠʽʤʜʽʣʽʛʽ ʙʽʨʥʝʰʝ ʬʘʢʪʦʨʣʘʨסʘ ʪᴅʫʝʣʜʽ. ɹʝʪʪʽ ʘʣʜʳʥ ʘʣʘ ʜײʨʳʩ 

ʜʘʡʳʥʜʘʫ, ʙװʨʢʫ ʧʘʨʘʤʝʪʨʣʝʨʽʥ ʩʘץʪʘʫ ʞᴅʥʝ ʩʘʧʘʣʳ ʤʘʪʝʨʠʘʣ ץʦʣʜʘʥʫ ð ʥᴅʪʠʞʝʥʽײ שʟʘץ 

ʤʝʨʟʽʤʜʽ ʙʦʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʥʝʛʽʟʛʽ ʰʘʨʪʪʘʨ. ʆʩʳ ʪʘʣʘʧʪʘʨ ʦʨʳʥʜʘʣʤʘסʘʥ ʞʘסʜʘʡʜʘ 

ʞʘʙʳʥʥʳש ʘʜʛʝʟʠʷʩʳ ʪᴇʤʝʥʜʝʧ, ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ ʩʘʧʘʩʳ ʥʘʰʘʨʣʘʫʳ ʤװʤʢʽʥ. 

 ʘʣʧʳʥʘ ʢʝʣʪʽʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳץ ʳʣʳץʨʢʫ ʘʨװʧʝʥ ʙץʥʪʘײ ,ʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝפ

ʵʢʦʥʦʤʠʢʘʣʳץ ʞʘסʳʥʘʥ ʪʠʽʤʜʽ, ʪʝʭʥʠʢʘʣʳץ ʪײʨסʳʜʘʥ ᴅʤʙʝʙʘʧ ʞᴅʥʝ ᴇʥʜʽʨʽʩʪʽʢ ʩʘʣʘʜʘ ʢʝשʽʥʝʥ 

 ʘ, ʞᴇʥʜʝʫסʟʘʨʪʫײ ʳʟʤʝʪ ʝʪʫ ʤʝʨʟʽʤʽʥץ שʪʳץᴅʜʽʩ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʣ ʞʘʙʜʳ ץʘ ʣʘʡʳסʦʣʜʘʥʫץ

ʰʳסʳʥʜʘʨʳʥ ʘʟʘʡʪʫסʘ ʞᴅʥʝ ᴇʥʜʽʨʽʩʪʽש ʞʘʣʧʳ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 
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ʄɸʐʀʅɸ ɾɸʉɸʋ ʉɸʃɸʉʓʅɼɸ פʆʃɼɸʅʋ 

 

ʉʘסʳʥ ɸ.ʄ., ʊʫʨʩʳʥʙʘʡ ɽ.ɾ. ï ʄʘ -h23-1 ʪʦʙʳʥʳש ʩʪʫʜʝʥʪʽ 

ɹʫʢʘʝʚʘ ɸ.ɿ. - סʳʣʳʤʠ ʞʝʪʝʢʰʽʩʽ 

ʐ.ɽʩʝʥʦʚ ʘʪʳʥʜʘסʳ ʂʘʩʧʠʡ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʞᴅʥʝ ʠʥʞʠʥʠʨʠʥʛ ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸץʪʘʫ, 

 ʩʪʘʥץʘʟʘפ

 

ɸשʜʘʪʧʘ: ʊʽʢ ʦʩʴʪʽ ʞʝʣ ʛʝʥʝʨʘʪʦʨʳʥʳש ʢʦʥʩʪʨʫʢʮʠʷʩʳʥ ʞʝʪʽʣʜʽʨʫ ʞᴅʥʝ ʦʥʳ ʤʘʰʠʥʘ 

ʞʘʩʘʫ ʩʘʣʘʩʳʥʜʘ ץʦʣʜʘʥʫ ʤᴅʩʝʣʝʩʽ ʞʘשʘʨʪʳʣʘʪʳʥ ʵʥʝʨʛʠʷ ʢᴇʟʜʝʨʽʥ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫʜʳש 

ᴇʟʝʢʪʽ ʙʘסʳʪʪʘʨʳʥʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʩʝʙʝʙʽ ʦʣ ʞʝʣ ʵʥʝʨʛʠʷʩʳʥ ʪײʨʘץʪʳ ᴅʨʽ ʪʠʽʤʜʽ 

ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥʘ ʘʡʥʘʣʜʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹײʣ סʳʣʳʤʠ ʞײʤʳʩʪʘ ʪʽʢ ʦʩʴʪʽ ʞʝʣ 

ʛʝʥʝʨʘʪʦʨʣʘʨʳʥʳש (ɼʘʨʴʝ, ʉʘʚʦʥʠʫʩ ʞᴅʥʝ ʛʠʙʨʠʜʪʽ ʪʠʧʪʝʨʽ) ʥʝʛʽʟʛʽ ʢʦʥʩʪʨʫʢʮʠʷʣʳץ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽ ץʘʨʘʩʪʳʨʳʣʳʧ, ʦʣʘʨʜʳש ʘʵʨʦʜʠʥʘʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʛʽ ʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ 

ʧʨʠʥʮʠʧʪʝʨʽ ʪʘʣʜʘʥʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ץʘʣʘץʪʘʨʜʳש ʧʽʰʽʥʽ, ʤʘʪʝʨʠʘʣʜʘʨʳ ʞᴅʥʝ ʘʡʥʘʣʫ 

ʦʩʽʥʽש ʦʨʥʘʣʘʩʫʳʥʳש ʵʥʝʨʛʠʷ ᴇʥʜʽʨʫ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ᴅʩʝʨʽ ʟʝʨʪʪʝʣʝʜʽ. ɾʝʣ ʛʝʥʝʨʘʪʦʨʳʥʳש 

ʙʝʨʽʢʪʽʛʽ, ʪײʨʘץʪʳʣʳסʳ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫ ʩʝʥʽʤʜʽʣʽʛʽʥʝ ץʘʪʳʩʪʳ ʢʦʥʩʪʨʫʢʮʠʷʣʳץ ʰʝʰʽʤʜʝʨ 

ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʙʘסʘʣʘʥʘʜʳ. ɾײʤʳʩʪʘ ʪʽʢ ʦʩʴʪʽ ʞʝʣ ץʦʥʜʳʨסʳʣʘʨʳʥ ʤʘʰʠʥʘ ʞʘʩʘʫ 

ʩʘʣʘʩʳʥʜʘ ץʦʣʜʘʥʫ ʤװʤʢʽʥʜʽʢʪʝʨʽ, ʦʣʘʨʜʳש ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʤʝʥ ʰʝʢʪʝʫʣʝʨʽ, ʩʦʥʜʘʡ-ʘץ 

ʢʦʥʩʪʨʫʢʮʠʷʥʳ ʦʜʘʥ ᴅʨʽ ʞʝʪʽʣʜʽʨʫ ʙʘסʳʪʪʘʨʳ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

ʊװʡʽʥ ʩᴇʟʜʝʨ: ʪʽʢ ʦʩʴʪʽ ʞʝʣ ʛʝʥʝʨʘʪʦʨʳ, ʢʦʥʩʪʨʫʢʮʠʷʥʳ ʞʝʪʽʣʜʽʨʫ, ʤʘʰʠʥʘ ʞʘʩʘʫ 

ʩʘʣʘʩʳʥʜʘ ץʦʣʜʘʥʫ, ʵʥʝʨʛʠʷ ᴇʥʜʽʨʫ, ʞʝʣ ʵʥʝʨʛʠʷʩʳ. 

ʊʽʢ ʦʩʴʪʽ ʞʝʣ ʛʝʥʝʨʘʪʦʨʳʥʳש ʢʦʥʩʪʨʫʢʮʠʷʩʳʥ ʞʝʪʽʣʜʽʨʫ ʞᴅʥʝ ʦʥʳ ʤʘʰʠʥʘ ʞʘʩʘʫ 

ʩʘʣʘʩʳʥʜʘ ץʦʣʜʘʥʫ ץʘʟʽʨʛʽ ʵʥʝʨʛʝʪʠʢʘ ʤʝʥ ʠʥʞʝʥʝʨʣʽʢ ʞʦʙʘʣʘʫʜʘ ᴇʟʝʢʪʽ ʙʘסʳʪʪʘʨʜʳש ʙʽʨʽ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɼᴅʩʪװʨʣʽ ʞʝʣ ץʦʥʜʳʨסʳʣʘʨʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ, ʪʽʢ ʦʩʴʪʽ ʛʝʥʝʨʘʪʦʨʣʘʨ ʞʝʣ 

ʙʘסʳʪʳʥʘ ʪᴅʫʝʣʩʽʟ ʞײʤʳʩ ʽʩʪʝʫʽʤʝʥ, ײץʨʳʣʳʤʳʥʳץ שʘʨʘʧʘʡʳʤʜʳʣʳסʳʤʝʥ ʞᴅʥʝ ʪʝʭʥʠʢʘʣʳץ 

 ʳʣʳץʳʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ. ʂʦʥʩʪʨʫʢʮʠʷʥʳ ʞʝʪʽʣʜʽʨʫ ʘʨסʘʡʣʳʣʳסשʳ שʳʟʤʝʪ ʢᴇʨʩʝʪʫʜʽץ

ʦʣʘʨʜʳש ʘʵʨʦʜʠʥʘʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ, ʵʥʝʨʛʠʷ ᴇʥʜʽʨʫ ץʫʘʪʳʥ ʢᴇʙʝʡʪʫʛʝ ʞᴅʥʝ 

ʧʘʡʜʘʣʘʥʫ ʩʝʥʽʤʜʽʣʽʛʽʥ ʞʦסʘʨʳʣʘʪʫסʘ ʤװʤʢʽʥʜʽʢ ʪʫʘʜʳ.ɹײʣ ʪʝʭʥʦʣʦʛʠʷʥʳש ʜʘʤʫʳ ʞʝʣ 

ʵʥʝʨʛʠʷʩʳʥ ʪװʨʣʝʥʜʽʨʫ ʞװʡʝʣʝʨʽʥ ʞʝʪʽʣʜʽʨʫʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ. ʋʘץʳʪ ᴇʪʝ ʢʝʣʝ 

 ʦʣʜʘʥʫ ʞᴅʥʝץ ʽʣ ʢʦʤʧʦʟʠʪʪʽʢ ʤʘʪʝʨʠʘʣʜʘʨʜʳשʪʘʡʣʘʥʜʳʨʫ, ʞʝשʧʽʰʽʥʽʥ ʦ שʰʘʣʘʨʜʳץʘʣʘץ

ʧʦʜʰʠʧʥʠʢʪʽʢ ʪʦʨʘʧʪʘʨʜʳ ʞʘשʘʨʪʫ ʩʠʷץʪʳ ʠʥʞʝʥʝʨʣʽʢ ʰʝʰʽʤʜʝʨ ʝʥʛʽʟʽʣʽʧ, ʛʝʥʝʨʘʪʦʨʜʳש 

ʞʘʣʧʳ ʪʠʽʤʜʽʣʽʛʽ ʝʜᴅʫʽʨ ʞʘץʩʘʨʜʳ. ᴄʨʙʽʨ ʢʦʥʩʪʨʫʢʮʠʷʣʳץ ᴇʟʛʝʨʽʩ ʞʝʣ ʘסʳʥʳʥ ʧʘʡʜʘʣʘʥʫ 

ʢʦʵʬʬʠʮʠʝʥʪʽʥʝ ʞᴅʥʝ ʵʥʝʨʛʠʷ ᴇʥʜʽʨʫ ʪײʨʘץʪʳʣʳסʳʥʘ ᴅʩʝʨ ʝʪʝʜʽ. ɸʣסʘʰʳʥʜʘ ʤײʥʜʘʡ 

ʳʣʘʨ hסʦʥʜʳʨץ ʘסʳʥ ץʫʘʪ ʢᴇʟʜʝʨʽ ʨʝʪʽʥʜʝ סʘʥʘ ץʦʣʜʘʥʳʣʩʘ, ץʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʦʣʘʨ ʤʘʰʠʥʘ ʞʘʩʘʫ 

ʩʘʣʘʩʳʥʜʘ, ʘʚʪʦʥʦʤʜʳ ʵʥʝʨʛʠʷ ʞװʡʝʣʝʨʽʥʜʝ ʞᴅʥʝ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʥʳʩʘʥʜʘʨʜʘ ʢʝשʽʥʝʥ 

 ʦʣʜʘʥʳʣʘʪʳʥץ ʦʣʜʘʥʳʣʘʪʳʥ ʪʠʽʤʜʽ ʙʘʣʘʤʘʣʳ ʵʥʝʨʛʠʷ ʢᴇʟʽʥʝ ʘʡʥʘʣʜʳ. ʄʘʰʠʥʘ ʞʘʩʘʫʜʘץ

ʥʝʛʽʟʛʽ ʪʽʢ ʦʩʴʪʽ ʞʝʣ ʛʝʥʝʨʘʪʦʨʳʥʳש ʢʦʥʩʪʨʫʢʮʠʷʩʳʥ ʞʝʪʽʣʜʽʨʫ ʙʘסʳʪʪʘʨʳʥʘ ʪʦץʪʘʣʩʘץ: 

1. ʈʦʪʦʨ ץʘʣʘץʰʘʣʘʨʳʥʳש ʘʵʨʦʜʠʥʘʤʠʢʘʣʳץ ʧʽʰʽʥʽʥ ʦשʪʘʡʣʘʥʜʳʨʫ. ɹײʣ ᴅʜʽʩʪʝ ץʘʣʘץʰʘ 
ʛʝʦʤʝʪʨʠʷʩʳ ʞʝʣ ʘסʳʥʳʥ ʪʠʽʤʜʽ ײʩʪʘʫסʘ ʙʝʡʽʤʜʝʣʽʧ, ʘʡʥʘʣʫ ʤʦʤʝʥʪʽ ʞʦסʘʨʳʣʘʡʜʳ. ᴄʜʽʩ 

 שʜʘʡʣʘʨʜʘ ʞʝʣʜʽסʢʝʡ ʞʘ ץʳʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ, ʙʽʨʘסʳʤʝʥ ʞᴅʥʝ ᴅʤʙʝʙʘʧʪʳסʘʨʘʧʘʡʳʤʜʳʣʳץ

ʪᴇʤʝʥ ʞʳʣʜʘʤʜʳסʳʥʜʘ ʪʠʽʤʜʽʣʽʛʽ ʪᴇʤʝʥ ʙʦʣʫʳ ʤװʤʢʽʥ [1]. 

2. ɾʝשʽʣ ʢʦʤʧʦʟʠʪʪʽʢ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ץʦʣʜʘʥʫ. ɾʦסʘʨʳ ʙʝʨʽʢʪʽʢʢʝ ʠʝ ʢᴇʤʽʨʪʝʢʪʽ ʥʝʤʝʩʝ 
ʰʳʥʳʪʘʣʰʳץʪʳ ʤʘʪʝʨʠʘʣʜʘʨ ʘʨץʳʣʳ ץʘʣʘץʰʘʣʘʨ ʞʘʩʘʣʳʧ, ʞʘʣʧʳ ʤʘʩʩʘ ʘʟʘʡʪʳʣʘʜʳ. ɹײʣ 

ᴅʜʽʩ ʞʦסʘʨʳ ʪʠʽʤʜʽʣʽʢʢʝ ץʦʣ ʞʝʪʢʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ ʞᴅʥʝ ʘʚʠʘʮʠʷ ʤʝʥ ʵʥʝʨʛʝʪʠʢʘ 

ʩʘʣʘʣʘʨʳʥʜʘ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʜʳ. 

3. ʄʘʛʥʠʪʪʽʢ ʛʝʥʝʨʘʪʦʨ ʞװʡʝʩʽʥ ʞʝʪʽʣʜʽʨʫ. ʊײʨʘץʪʳ ʤʘʛʥʠʪʪʝʨ ʤʝʥ ʞʦסʘʨʳ ʪʠʽʤʜʽ 
ʦʨʘʤʘʣʘʨ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ɻ ʣʝʢʪʨ ɻ ʥʝʨʛʠʷʩʳʥ ᴇʥʜʽʨʫ ʢʦʵʬʬʠʮʠʝʥʪʽ ʘʨʪʘʜʳ. ɹײʣ ᴅʜʽʩ ʝש ʞʦסʘʨʳ 

ʵʥʝʨʛʠʷ ʪװʨʣʝʥʜʽʨʫ ʪʠʽʤʜʽʣʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 
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ʆʩʳʣʘʡʰʘ, ʪʽʢ ʦʩʴʪʽ ʞʝʣ ʛʝʥʝʨʘʪʦʨʳʥʳש ʢʦʥʩʪʨʫʢʮʠʷʩʳʥ ʞʝʪʽʣʜʽʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ɻ ʥʝʨʛʠʷ 

ᴇʥʜʽʨʫ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʳʧ ץʘʥʘ ץʦʡʤʘʡ, ʦʥʳש ʵʢʩʧʣʫʘʪʘʮʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽʥ ʜʝ ʞʘץʩʘʨʪʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 1-ʩʫʨʝʪʪʝ ʪʽʢ ʦʩʴʪʽ ʞʝʣ ʛʝʥʝʨʘʪʦʨʳʥʳש ʢʦʥʩʪʨʫʢʮʠʷʣʳץ ʩʭʝʤʘʩʳ 

ʢᴇʨʩʝʪʽʣʛʝʥ. 
 

1-ʩʫʨʝʪ ï ɾʝʣ ʛʝʥʝʨʘʪʦʨʣʘʨʳʥʳש ʞʘʣʧʳ ʢᴇʨʽʥʽʩʽ 

 

ʊʽʢ ʦʩʴʪʽ ʞʝʣ ʛʝʥʝʨʘʪʦʨʳ (Vertical Axis Wind Turbine ï VAWT) ʢʦʥʩʪʨʫʢʮʠʷʩʳʥ 

ʞʝʪʽʣʜʽʨʫ ʙʘסʳʪʪʘʨʳ. ɹײʣ ʪʝʭʥʦʣʦʛʠʷʣʘʨ  ʞʝʣ ʵʥʝʨʛʠʷʩʳʥ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʞᴅʥʝ 

ʛʝʥʝʨʘʪʦʨʜʳש ʞײʤʳʩ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʞʘץʩʘʨʪʫ װʰʽʥ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʜʳ. ᴄʜʽʩʪʽש ʤᴅʥʽ ï 

 ʳʥʳʥסʳʣʳ ʞʝʣ ʘץʪʘʡʣʘʥʜʳʨʫ ʘʨשʡʝʩʽʥ ʦװʰʘ ʧʽʰʽʥʽʥ, ʤʘʪʝʨʠʘʣʳʥ ʞᴅʥʝ ʛʝʥʝʨʘʪʦʨ ʞץʘʣʘץ

ʪʠʽʤʜʽ ץʘʙʳʣʜʘʧ, ʘʡʥʘʣʫ ʤʦʤʝʥʪʽʥ ʘʨʪʪʳʨʫ. ʅᴅʪʠʞʝʩʽʥʜʝ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥ ᴇʥʜʽʨʫ 

ʢʦʵʬʬʠʮʠʝʥʪʽ ʞʦסʘʨʳʣʘʡʜʳ ʞᴅʥʝ ײץʨʳʣסʳʥʳש ʪײʨʘץʪʳ ʞײʤʳʩ ̔ ʩʪʝʫʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʝʜʽ. ɹײʣ 

ʪʝʭʥʦʣʦʛʠʷ ʢװʨʜʝʣʽ ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʣʘʨʜʘ ʞײʤʳʩ ʽʩʪʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʘʣʘʡʜʘ ʢʝʡ 

ʞʘסʜʘʡʣʘʨʜʘ ץʦʩʳʤʰʘ ʪײʨʘץʪʘʥʜʳʨʫ ʞװʡʝʣʝʨʽ ʤʝʥ ʤʝʭʘʥʠʢʘʣʳץ ʨʝʪʪʝʫ ץʘʞʝʪ ʙʦʣʫʳ ʤװʤʢʽʥ. 

ʊʽʢ ʦʩʴʪʽ  ʞʝʣ ʛʝʥʝʨʘʪʦʨʳʥ ʞʝʪʽʣʜʽʨʫ ʘʨץʳʣʳ  ʦʥʳש ʘʵʨʦʜʠʥʘʤʠʢʘʣʳץ ʞᴅʥʝ 

ʵʥʝʨʛʝʪʠʢʘʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʘʨʪʪʳʨʫ (ʘʵʨʦʜʠʥʘʤʠʢʘʣʳץ, ʤʘʪʝʨʠʘʣʜʳץ, ʛʝʥʝʨʘʪʦʨʣʳץ 

ʞװʡʝ). ɹײʣ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʞʝʣ ʘסʳʥʳʥ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥ ᴇʥʜʽʨʫʜʽ 

ʘʨʪʪʳʨʫסʘ ʥʝʛʽʟʜʝʣʛʝʥ. ʅᴅʪʠʞʝʩʽʥʜʝ ʛʝʥʝʨʘʪʦʨʜʳץ שʫʘʪʳ ײʣסʘʡʳʧ ץʘʥʘ ץʦʡʤʘʡ, ʦʥʳש ʙʝʨʽʢʪʽʛʽ, 

ʩʝʥʽʤʜʽʣʽʛʽ ʞᴅʥʝ ײʟʘץ ץʳʟʤʝʪ ʝʪʫ ʤʝʨʟʽʤʽ ʜʝ ʘʨʪʘʜʳ. 

ʊʽʢ ʦʩʴʪʽ ʞʝʣ ʛʝʥʝʨʘʪʦʨʳʥ ʞʝʪʽʣʜʽʨʫʜʽש ʙʘʩץʘ ᴅʜʽʩʪʝʨʽ. ɹײʣ ʙʘסʳʪʪʘ ᴅʨʪװʨʣʽ ʠʥʞʝʥʝʨʣʽʢ-

ʪʝʭʥʦʣʦʛʠʷʣʳץ ʪᴅʩʽʣʜʝʨ ץʦʣʜʘʥʳʣʘʜʳ, ʦʣʘʨ ʞʝʣ ʵʥʝʨʛʠʷʩʳʥ ʪʠʽʤʜʽ ʪװʨʣʝʥʜʽʨʫʛʝ ʞᴅʥʝ 

ʞװʡʝʥʽש ʞʘʣʧʳ ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɸʵʨʦʜʠʥʘʤʠʢʘʣʳץ ʦשʪʘʡʣʘʥʜʳʨʫ (aerodynamic optimization) ï ץʘʣʘץʰʘʣʘʨʜʳש 

ʛʝʦʤʝʪʨʠʷʣʳץ ʧʽʰʽʥʽʥ CFD ʤʦʜʝʣʴʜʝʫ ʘʨץʳʣʳ ʞʝʪʽʣʜʽʨʫʛʝ ʘʨʥʘʣסʘʥ ʪʝʭʥʦʣʦʛʠʷ. ɹײʣ ᴅʜʽʩʪʽש 

ʤᴅʥʽ ï ץʘʣʘץʰʘ ʧʨʦʬʠʣʽʥ ʞʝʣ ʘסʳʥʳʥʳש ᴅʩʝʨʽʥ ʙʘʨʳʥʰʘ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ װʰʽʥ ʝʩʝʧʪʝʫ ʞᴅʥʝ 

ʦʥʳ ʥʘץʪʳ ʢʦʥʩʪʨʫʢʮʠʷʜʘ ʞװʟʝʛʝ ʘʩʳʨʫ. ʅᴅʪʠʞʝʩʽʥʜʝ ʘʡʥʘʣʫ ʪײʨʘץʪʳʣʳסʳ ʤʝʥ ʵʥʝʨʛʠʷ 

ᴇʥʜʽʨʫ ʪʠʽʤʜʽʣʽʛʽ ʘʨʪʘʜʳ [2]. ɾʦסʘʨʳ ʪʠʽʤʜʽ ʛʝʥʝʨʘʪʦʨ ʞװʡʝʩʽ (direct drive generator). ʄײʥʜʘ 

ʨʝʜʫʢʪʦʨʩʳʟ ʪʽʢʝʣʝʡ ʞʝʪʝʢʪʽ ʛʝʥʝʨʘʪʦʨ ץʦʣʜʘʥʳʣʘʜʳ. ɹײʣ ʞװʡʝʜʝ ʤʝʭʘʥʠʢʘʣʳץ ʰʳסʳʥʜʘʨ 

ʘʟʘʡʳʧ, ʵʥʝʨʛʠʷ ʪװʨʣʝʥʜʽʨʫ ʪʠʽʤʜʽʣʽʛʽ ʞʦסʘʨʳʣʘʡʜʳ. ɹײʣ ᴅʜʽʩ ץʘʟʽʨʛʽ ʞʝʣ ʵʥʝʨʛʝʪʠʢʘʩʳʥʜʘ 

ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʜʳ. 

ʊʽʢ ʦʩʴʪʽ ʞʝʣ ʛʝʥʝʨʘʪʦʨʳʥʳש ʞײʤʳʩ ʧʨʠʥʮʠʧʽ ʢʝʣʝʩʽ ʪװʨʜʝ ʞװʟʝʛʝ ʘʩʘʜʳ (2-ʩʫʨʝʪ). 

ɸʣʜʳʤʝʥ ʞʝʣ ʘסʳʥʳ (1) ץʘʣʘץʰʘʣʘʨסʘ ᴅʩʝʨ ʝʪʽʧ, ʦʣʘʨʜʳ ʘʡʥʘʣʤʘʣʳ ץʦʟסʘʣʳʩץʘ ʢʝʣʪʽʨʝʜʽ. 

ɸʡʥʘʣʫ ʤʦʤʝʥʪʽ ʪʽʢ ʙʽʣʽʢ (2) ʘʨץʳʣʳ ʛʝʥʝʨʘʪʦʨסʘ ʙʝʨʽʣʝʜʽ. ɻʝʥʝʨʘʪʦʨ (3) ʤʝʭʘʥʠʢʘʣʳץ 

ʵʥʝʨʛʠʷʥʳ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥʘ ʪװʨʣʝʥʜʽʨʝʜʽ. ʆʩʳʣʘʡʰʘ ᴇʥʜʽʨʽʣʛʝʥ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳ (4) 

ʪײʪʳʥʫʰʳסʘ ʥʝʤʝʩʝ ʘʢʢʫʤʫʣʷʪʦʨ ʞװʡʝʩʽʥʝ ʙʝʨʽʣʝʜʽ.ɾװʡʝʥʽש ʪʠʽʤʜʽʣʽʛʽ ץʘʣʘץʰʘ 

ʛʝʦʤʝʪʨʠʷʩʳʥʘ, ʞʝʣ ʞʳʣʜʘʤʜʳסʳʥʘ, ʛʝʥʝʨʘʪʦʨ ʪװʨʽʥʝ ʞᴅʥʝ ʢʦʥʩʪʨʫʢʮʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʘʨʜʳש 

 .ʘʩʠʝʪʪʝʨʽʥʝ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʘʜʳץ
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ɹײʣ ᴅʜʽʩʪʽש ʙʘʩʪʳ ʘʨʪʳץʰʳʣʳסʳ ð ʞʝʣ ʵʥʝʨʛʠʷʩʳʥ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ ʵʣʝʢʪʨ 

ᴇʥʜʽʨʫ ץʫʘʪʳʥ ʘʨʪʪʳʨʫ, ᴅʨʪװʨʣʽ ʢʦʥʩʪʨʫʢʮʠʷʣʳץ ʰʝʰʽʤʜʝʨʜʽ ץʦʣʜʘʥʫ ʤװʤʢʽʥʜʽʛʽ ʞᴅʥʝ 

ʞװʡʝʥʽש ʞײʤʳʩ ʪʠʽʤʜʽʣʽʛʽʥ ʞʘץʩʘʨʪʫ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʜײʨʳʩ ʞʦʙʘʣʘʥסʘʥ ʞʘסʜʘʡʜʘ ʪʽʢ ʦʩʴʪʽ 

ʞʝʣ ʛʝʥʝʨʘʪʦʨʳ ʪᴇʤʝʥ ʞʝʣ ʞʳʣʜʘʤʜʳסʳʥʜʘ ʜʘ ʪײʨʘץʪʳ ʞײʤʳʩ ʽʩʪʝʡ ʘʣʘʜʳ ʞᴅʥʝ ץʳʟʤʝʪ 

ʢᴇʨʩʝʪʫ ʰʳסʳʥʜʘʨʳ ʘʟʘʷʜʳ.ʊʽʢ ʦʩʴʪʽ ʞʝʣ ʛʝʥʝʨʘʪʦʨʳ ʪʝʭʥʦʣʦʛʠʷʩʳ ð ʙʘʣʘʤʘʣʳ ʵʥʝʨʛʠʷ 

ʢᴇʟʜʝʨʽʥ ʧʘʡʜʘʣʘʥʫʜʘ ʪʠʽʤʜʽ ᴅʨʽ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʪʳʥ ᴅʜʽʩʪʝʨʜʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ 

ᴅʜʽc ʞʝʣ ʵʥʝʨʛʠʷʩʳʥ ʪװʨʣʝʥʜʽʨʫʜʝ ץʦʣʜʘʥʳʣʳʧ, ʦʥʳש ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥʘ ʘʡʥʘʣʫ ʪʠʽʤʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʫסʘ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʞʘץʩʘʨʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, 

ʢʦʥʩʪʨʫʢʮʠʷʥʳ ʪʘשʜʘʫ ʛʝʥʝʨʘʪʦʨʜʳש ʞײʤʳʩ ʞʘסʜʘʡʳʥʘ, ʞʝʣ ʨʝʞʠʤʽʥʝ ʞᴅʥʝ ʪʘʣʘʧ ʝʪʽʣʝʪʽʥ 

 .ʟʝʛʝ ʘʩʳʨʳʣʘʜʳ [3]װʘ ʙʘʡʣʘʥʳʩʪʳ ʞץʫʘʪץ

ʊʽʢ ʦʩʴʪʽ ʞʝʣ ʛʝʥʝʨʘʪʦʨʳʥ ʞʝʪʽʣʜʽʨʫ ʢʝʟʽʥʜʝ ʘʣʳʥʘʪʳʥ ʞװʡʝʣʝʨʜʽש ʘʵʨʦʜʠʥʘʤʠʢʘʣʳץ 

ʞᴅʥʝ ʤʝʭʘʥʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥ ץʘʨʘʩʪʳʨʘʡʳץɸʵʨʦʜʠʥʘʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʢ ʞᴅʥʝ ײץʨʳʣʳʤʜʳץ 

ʝʨʝʢʰʝʣʽʢ. ʊʽʢ ʦʩʴʪʽ ʛʝʥʝʨʘʪʦʨʣʘʨʜʘ ץʘʣʘץʰʘʣʘʨʜʳש ʦʨʥʘʣʘʩʫʳ ʤʝʥ ʛʝʦʤʝʪʨʠʷʩʳ ʵʥʝʨʛʠʷʥʳ 

 ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʞʝʣ ץʨʳʣʳʤʜʳײפ .ʘʙʳʣʜʘʫ ʪʠʽʤʜʽʣʽʛʽʥʝ ʪʽʢʝʣʝʡ ᴅʩʝʨ ʝʪʝʜʽץ

ʙʘסʳʪʳʥʳש ᴇʟʛʝʨʫʽ ʞײʤʳʩץʘ ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʧʝʡʜʽ, ʙײʣ ʦʥʳש ʙʘʩʪʳ ʘʨʪʳץʰʳʣʳץʪʘʨʳʥʳש 

ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.ʄʝʭʘʥʠʢʘʣʳץ ʞװʢʪʝʤʝʣʝʨ ʞᴅʥʝ ʙʝʨʽʢʪʽʢ. ɾײʤʳʩ ʧʨʦʮʝʩʽʥʜʝ ץʘʣʘץʰʘʣʘʨ 

ʤʝʥ ʙʽʣʽʢ ʞװʡʝʩʽʥʝ ʘʡʥʳʤʘʣʳ ʜʠʥʘʤʠʢʘʣʳץ ʞװʢʪʝʤʝʣʝʨ ᴅʩʝʨ ʝʪʝʜʽ. ɹײʣ ʬʘʢʪʦʨʣʘʨ 

ʢʦʥʩʪʨʫʢʮʠʷʥʳש ʙʝʨʽʢʪʽʛʽʥʝ, ʤʘʪʝʨʠʘʣʜʘʨʜʳש ʰʘʨʰʘʫ ʪᴇʟʽʤʜʽʣʽʛʽʥʝ ʞᴅʥʝ ʪʽʨʝʢ ʞװʡʝʩʽʥʽש 

ʩʝʥʽʤʜʽʣʽʛʽʥʝ ʪʽʢʝʣʝʡ ʳץʧʘʣ ʝʪʝʜʽ. 

ɾװʡʝ ʪʠʽʤʜʽʣʽʛʽ ʞᴅʥʝ ʵʥʝʨʛʠʷ ʰʳסʳʥʳ. ʊʽʢ ʦʩʴʪʽ ʞʝʣ ʛʝʥʝʨʘʪʦʨʣʘʨʳʥʳש ʙʘʩʪʘʧץʳ 

ʘʡʥʘʣʫ ʤʦʤʝʥʪʽ ʪᴇʤʝʥ ʙʦʣʫʳ ʤװʤʢʽʥ, ʩʦʥʜʳץʪʘʥ ʽʩʢʝ ץʦʩʫ ʢʝʟʝשʽʥʜʝ ʵʥʝʨʛʠʷ ʰʳסʳʥʳ ʘʨʪʫʳ 

ʳץʪʠʤʘʣ. ɼʝʛʝʥʤʝʥ, ʜײʨʳʩ ʦשʪʘʡʣʘʥʜʳʨʳʣסʘʥ ʢʦʥʩʪʨʫʢʮʠʷ ʙײʣ ʢʝʤʰʽʣʽʢʪʽ ʘʡʪʘʨʣʳץʪʘʡ 

ʘʟʘʡʪʘʜʳ [4, 5]. 

ʄʘʪʝʨʠʘʣ ץʘʩʠʝʪʪʝʨʽ ʞᴅʥʝ ʢʦʥʩʪʨʫʢʮʠʷʣʳץ ʰʝʰʽʤʜʝʨ. ɻʝʥʝʨʘʪʦʨʜʳ ʞʘʩʘʫ ʢʝʟʽʥʜʝ 

ʘʣʶʤʠʥʠʡ ץʦʨʳʪʧʘʣʘʨʳ, ʢʦʤʧʦʟʠʪʪʽʢ ʤʘʪʝʨʠʘʣʜʘʨ ʞᴅʥʝ ʙʦʣʘʪ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨ ץʦʣʜʘʥʳʣʘʜʳ. 

ɼײʨʳʩ ʪʘשʜʘʣסʘʥ ʤʘʪʝʨʠʘʣʜʘʨ ʞװʡʝʥʽש ʩʘʣʤʘסʳʥ ʘʟʘʡʪʳʧ, ʙʝʨʽʢʪʽʛʽʥ ʘʨʪʪʳʨʘʜʳ ʞᴅʥʝ ץʳʟʤʝʪ 

ʝʪʫ ʤʝʨʟʽʤʽʥ ײʟʘʨʪʘʜʳ. 

ɼᴅʩʪװʨʣʽ ʞʝʣ ץʦʥʜʳʨסʳʣʘʨʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ, ʪʽʢ ʦʩʴʪʽ ʞʝʣ ʛʝʥʝʨʘʪʦʨʣʘʨʳʥʳש 

ʘʨʪʳץʰʳʣʳץʪʘʨʳ ð ײץʨʳʣʳʤʳʥʳץ שʘʨʘʧʘʡʳʤʜʳʣʳסʳ, ʪʝʭʥʠʢʘʣʳץ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫʜʽש 

ʞʝשʽʣʜʽʛʽ ʞᴅʥʝ ץʘʣʘʣʳץ ʦʨʪʘʜʘ ץʦʣʜʘʥʫסʘ ʙʝʡʽʤʜʽʣʽʛʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʙײʣ ʞװʡʝ ʰʘסʳʥ ʞᴅʥʝ 

ʦʨʪʘ ץʫʘʪʪʳ ʵʥʝʨʛʠʷ ᴇʥʜʽʨʫʜʝ ʪʠʽʤʜʽ ʰʝʰʽʤ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.ɾװʡʝʥʽש ʪʠʽʤʜʽʣʽʛʽʥ ʙʘסʘʣʘʫ 

 ץʢʪʝʤʝʩʽʥʝ ʪᴇʟʽʤʜʽʣʽʢ ʞᴅʥʝ ʤʝʭʘʥʠʢʘʣʳװʳ, ʞʝʣ ʞסʫʘʪ ʢʦʵʬʬʠʮʠʝʥʪʽ, ʘʡʥʘʣʫ ʞʳʣʜʘʤʜʳץ ʰʽʥװ

ʰʳסʳʥʜʘʨ ʙʦʡʳʥʰʘ ʩʳʥʘץʪʘʨ ʞװʨʛʽʟʽʣʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʘʵʨʦʜʠʥʘʤʠʢʘʣʳץ ʤʦʜʝʣʴʜʝʫ ʞᴅʥʝ 

ʪᴅʞʽʨʠʙʝʣʽʢ ʟʝʨʪʪʝʫʣʝʨ ʢʦʥʩʪʨʫʢʮʠʷʥʳש ʞײʤʳʩ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ.פʘʟʽʨʛʽ ʪʘשʜʘ ʢʦʥʩʪʨʫʢʮʠʷʥʳ ʦשʪʘʡʣʘʥʜʳʨʫ, CFD ʤʦʜʝʣʴʜʝʫ ʞᴅʥʝ ʞʘשʘ ʢʦʤʧʦʟʠʪʪʽʢ 

ʤʘʪʝʨʠʘʣʜʘʨʜʳ ץʦʣʜʘʥʫ ʪʝʭʥʦʣʦʛʠʷʥʳש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ. ʊʽʢ ʦʩʴʪʽ ʞʝʣ 

ʛʝʥʝʨʘʪʦʨʳ ʙʘʣʘʤʘʣʳ ɻ ʥʝʨʛʠʷ ʩʘʣʘʩʳʥʜʘ ʤʘשʳʟʜʳ ʦʨʳʥ ʘʣʘʜʳ ʞᴅʥʝ ʪײʨʘץʪʳ ɻ ʥʝʨʛʠʷ ʢᴇʟʜʝʨʽʥ 

ʜʘʤʳʪʫʜʘ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʜʳ.ʊʽʢ ʦʩʴʪʽ ʞʝʣ ʛʝʥʝʨʘʪʦʨʳ ʪʝʭʥʦʣʦʛʠʷʩʳ ץʘʟʽʨʛʽ ʵʥʝʨʛʝʪʠʢʘ 

ʩʘʣʘʩʳʥʜʘ ʤʘשʳʟʜʳ ʦʨʳʥ ʘʣʘʜʳ. ɹײʣ ᴅʜʽʩ ʞʝʣ ʵʥʝʨʛʠʷʩʳʥ ʪʠʽʤʜʽ ʪװʨʣʝʥʜʽʨʫʛʝ ʞᴅʥʝ ʵʣʝʢʪʨ 

ʵʥʝʨʛʠʷʩʳʥ ᴇʥʜʽʨʫʜʽ ʵʢʦʣʦʛʠʷʣʳץ ʪʘʟʘ ʞʦʣʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʉʦʥʳש 

ʥᴅʪʠʞʝʩʽʥʜʝ ʜᴅʩʪװʨʣʽ ʦʪʳʥ ʢᴇʟʜʝʨʽʥʝ ʪᴅʫʝʣʜʽʣʽʢ ʘʟʘʡʳʧ, ʵʥʝʨʛʠʷ ʰʳסʳʥʜʘʨʳ ʪᴇʤʝʥʜʝʡʜʽ. 

ɾʝʣ ʛʝʥʝʨʘʪʦʨʳ ʞײʤʳʩʳ ʢʝʟʽʥʜʝ ʘʨʥʘʡʳ ץʘʣʘץʰʘʣʘʨ ʘʨץʳʣʳ ʞʝʣ ʘסʳʥʳ ץʘʙʳʣʜʘʥʳʧ, 

ʤʝʭʘʥʠʢʘʣʳץ ʘʡʥʘʣʳʩ ʵʥʝʨʛʠʷʩʳʥʘ ʘʡʥʘʣʘʜʳ. ɹײʣ ʵʥʝʨʛʠʷ ʛʝʥʝʨʘʪʦʨ ʘʨץʳʣʳ ʵʣʝʢʪʨ 

ʵʥʝʨʛʠʷʩʳʥʘ ʪװʨʣʝʥʝʜʽ ʞᴅʥʝ ʪײʪʳʥʫʰʳʣʘʨסʘ ʙʝʨʽʣʝʜʽ. ɹײʣ ʧʨʦʮʝʩʩ ʪʝʢ ʵʣʝʢʪʨ ᴇʥʜʽʨʫʤʝʥ 

ʰʝʢʪʝʣʤʝʡ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʵʥʝʨʛʠʷ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʢʝʰʝʥʜʽ ʞװʡʝ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ.ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʙײʣ ᴅʜʽʩʪʽש ʪʘסʳ ʙʽʨ ʘʨʪʳץʰʳʣʳסʳ ð ʪʝʭʥʦʣʦʛʠʷʣʳץ ʠʢʝʤʜʽʣʽʛʽ. 

ʗסʥʠ ᴅʨʪװʨʣʽ ʢʦʥʩʪʨʫʢʮʠʷʣʳץ ʰʝʰʽʤʜʝʨʜʽ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʥʘץʪʳ ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʣʘʨסʘ 

ʙʝʡʽʤʜʝʣʛʝʥ ʞװʡʝ ʞʘʩʘʫסʘ ʙʦʣʘʜʳ. ɹײʣ ʠʥʞʝʥʝʨʣʝʨʛʝ ʞʝʣ ʨʝʞʠʤʽʥʝ ʩᴅʡʢʝʩ ʦשʪʘʡʣʳ ʞʦʙʘʣʳץ 

ʰʝʰʽʤ ʪʘשʜʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.ɸʣʘʡʜʘ, ʪʝʭʥʦʣʦʛʠʷʥʳש ʪʠʽʤʜʽʣʽʛʽ ʙʽʨʥʝʰʝ ʬʘʢʪʦʨʣʘʨסʘ 

ʪᴅʫʝʣʜʽ. ʂʦʥʩʪʨʫʢʮʠʷʥʳ ʜײʨʳʩ ʞʦʙʘʣʘʫ, ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʜײʨʳʩ ʪʘשʜʘʫ ʞᴅʥʝ ʘʵʨʦʜʠʥʘʤʠʢʘʣʳץ 

ʝʩʝʧʪʝʫʣʝʨʜʽ ʩʘץʪʘʫ ð ʞװʡʝʥʽײ שʟʘץ ʤʝʨʟʽʤʜʽ ʞᴅʥʝ ʪײʨʘץʪʳ ʞײʤʳʩ ʽʩʪʝʫʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ 



172  

ʥʝʛʽʟʛʽ ʰʘʨʪʪʘʨ. ʆʩʳ ʪʘʣʘʧʪʘʨ ʦʨʳʥʜʘʣʤʘסʘʥ ʞʘסʜʘʡʜʘ ʵʥʝʨʛʠʷ ᴇʥʜʽʨʫ ʪʠʽʤʜʽʣʽʛʽ ʪᴇʤʝʥʜʝʫʽ 

ʤװʤʢʽʥ. 

 ʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, ʪʽʢ ʦʩʴʪʽ ʞʝʣ ʛʝʥʝʨʘʪʦʨʳ ʢʦʥʩʪʨʫʢʮʠʷʩʳʥ ʞʝʪʽʣʜʽʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳפ

ʵʢʦʥʦʤʠʢʘʣʳץ ʞʘסʳʥʘʥ ʪʠʽʤʜʽ, ʪʝʭʥʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʞᴅʥʝ ʵʥʝʨʛʝʪʠʢʘ 

ʩʘʣʘʩʳʥʜʘ ʢʝשʽʥʝʥ ץʦʣʜʘʥʫסʘ ʣʘʡʳץ ᴅʜʽʩ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʣ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥ ᴇʥʜʽʨʫ 

ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ, ʵʢʦʣʦʛʠʷʣʳץ ʞװʢʪʝʤʝʥʽ ʘʟʘʡʪʫסʘ ʞᴅʥʝ ʵʥʝʨʛʝʪʠʢʘʣʳץ ʞװʡʝʣʝʨʜʽש 

ʪײʨʘץʪʳʣʳסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 
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ʄɽʊɸʃʃ ᴆרɼɽʋɼɽ ʃɸɿɽʈʃɯʂ ɼᴄʅɽʂɽʈʃɽʋ ʊɽʍʅʆʃʆɻʀʗʉʓʅʓר 

ʊʀɯʄɼɯʃɯɻɯ 

ʆʨʳʥʙʘʡ ᴄ.ʉ. ï ʄɸʐ 23-1 ʪʦʙʳʥʳש ʩʪʫʜʝʥʪʽ 

ɹʫʢʘʝʚʘ ɸ.ɿ. - סʳʣʳʤʠ ʞʝʪʝʢʰʽʩʽ 

ʐ.ɽʩʝʥʦʚ ʘʪʳʥʜʘסʳ ʂʘʩʧʠʡ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʞᴅʥʝ ʠʥʞʠʥʠʨʠʥʛ ʫʥʠʚʝʨʩʠʪʝʪʽ, 

ɸץʪʘʫ, פʘʟʘץʩʪʘʥ 

 

ɸשʜʘʪʧʘ: ɹײʣ ʤʘץʘʣʘʜʘ ʤʝʪʘʣʣ ᴇשʜʝʫ ʩʘʣʘʩʳʥʜʘ ʣʘʟʝʨʣʽʢ ʜᴅʥʝʢʝʨʣʝʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש 

ʪʠʽʤʜʽʣʽʛʽ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ʃʘʟʝʨʣʽʢ ʜᴅʥʝʢʝʨʣʝʫʜʽש ʞײʤʳʩ ʽʩʪʝʫ ʧʨʠʥʮʠʧʽ, ʦʥʳש ʥʝʛʽʟʛʽ 

ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʤʝʥ ʢʝʤʰʽʣʽʢʪʝʨʽ, ʩʦʥʜʘʡ-ʘץ ᴇʥʜʽʨʽʩʪʝʛʽ ץʦʣʜʘʥʳʣʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽ 

ʪʘʣʜʘʥʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʜᴅʩʪװʨʣʽ ʜᴅʥʝʢʝʨʣʝʫ ᴅʜʽʩʪʝʨʽʤʝʥ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪʘʣʜʘʫ ʞװʨʛʽʟʽʣʽʧ, 

ʣʘʟʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʥʳש ᴇʥʽʤ ʩʘʧʘʩʳʥʘ, ᴇʥʜʽʨʽʩ ʞʳʣʜʘʤʜʳסʳʥʘ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ 

ʪʠʽʤʜʽʣʽʛʽʥʝ ᴅʩʝʨʽ ʟʝʨʪʪʝʣʝʜʽ. 

ʊװʡʽʥ ʩᴇʟʜʝʨ: ʣʘʟʝʨʣʽʢ ʜᴅʥʝʢʝʨʣʝʫ, ʤʝʪʘʣʣ ᴇשʜʝʫ, ʞʦסʘʨʳ ʜᴅʣʜʽʢ, ʞʳʣʫ ᴅʩʝʨʽ, 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ. 

 

ʃʘʟʝʨʣʽʢ ʜᴅʥʝʢʝʨʣʝʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ï ʞʦסʘʨʳ ʵʥʝʨʛʠʷ ʪʳסʳʟʜʳסʳʥʘ ʠʝ ʣʘʟʝʨ ʩᴅʫʣʝʩʽʥ 

 ʘʨʳ ʪʠʽʤʜʽסʘʥ ʟʘʤʘʥʘʫʠ ʞʦסʤʘʪʝʨʠʘʣʜʘʨʜʳ ʙʽʨʽʢʪʽʨʫʛʝ ʘʨʥʘʣ ץʳʣʳ ʤʝʪʘʣʜʳץʦʣʜʘʥʫ ʘʨץ

ʧʨʦʮʝʩʩ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ʧʨʦʮʝʩʪʝ ʣʘʟʝʨʣʽʢ ʩᴅʫʣʝ ʤʠʢʨʦʩʢʦʧʠʷʣʳץ ʘʡʤʘץץʘ ʬʦʢʫʩʪʘʣʳʧ, 

ʤʘʪʝʨʠʘʣʜʳש ʞʝʜʝʣ ʙʘʣץʫʳʥʘ ʞᴅʥʝ ʢʝʡʽʥ ʞʦסʘʨʳ ʞʳʣʜʘʤʜʳץʧʝʥ ʢʨʠʩʪʘʣʜʘʥʫʳʥʘ ʘʣʳʧ 

ʢʝʣʝʜʽ, ʩʦʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ ʞʦסʘʨʳ ʙʝʨʽʢʪʽʛʽʤʝʥ ʞᴅʥʝ ײץʨʳʣʳʤʜʳץ ʪײʪʘʩʪʳסʳʤʝʥ 

ʩʠʧʘʪʪʘʣʘʪʳʥ ʜᴅʥʝʢʝʨʣʽʢ ʞʽʢʪʝʨ ʪװʟʽʣʝʜʽ. ɼᴅʩʪװʨʣʽ ʜᴅʥʝʢʝʨʣʝʫ ᴅʜʽʩʪʝʨʽʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ, 

ʣʘʟʝʨʣʽʢ ʜᴅʥʝʢʝʨʣʝʫ ʞʦסʘʨʳ ʜᴅʣʜʽʢʧʝʥ ʞװʟʝʛʝ ʘʩʳʨʳʣʳʧ, ʞʳʣʫʣʳץ ᴅʩʝʨ ʘʡʤʘסʳʥʳש 

ʤʠʥʠʤʠʟʘʮʠʷʣʘʥʫʳʤʝʥ ʞᴅʥʝ ץʘʣʜʳץ ʜʝʬʦʨʤʘʮʠʷʣʘʨʜʳש ʪᴇʤʝʥ ʜʝשʛʝʡʽʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ. ɹײʣ 

ʬʘʢʪʦʨʣʘʨ ʤʘʪʝʨʠʘʣʜʳש ʙʘʩʪʘʧץʳ ʤʝʪʘʣʣʫʨʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽʥʽש ʩʘץʪʘʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 

ʃʘʟʝʨʣʽʢ ʜᴅʥʝʢʝʨʣʝʫʜʽש ʪʠʽʤʜʽʣʽʢ ʬʘʢʪʦʨʣʘʨʳ ʪʠʽʤʜʽʣʽʛʽ ʙʽʨʥʝʰʝ ʥʝʛʽʟʛʽ ʧʘʨʘʤʝʪʨʣʝʨʤʝʥ 

ʘʥʳץʪʘʣʘʜʳ. ɹʽʨʽʥʰʽʜʝʥ, ʧʨʦʮʝʩʪʽש ʞʦסʘʨʳ ʞʳʣʜʘʤʜʳסʳ ᴇʥʜʽʨʽʩʪʽʢ ʮʠʢʣʜʽײ שʟʘץʪʳסʳʥ 

 ʳסʪʘʨʣʳ שʳʥʳסᴅʩʝʨ ʘʡʤʘ ץʘʨʪʳʧ, ʞʘʣʧʳ ᴇʥʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʘʜʳ. ɽʢʽʥʰʽʜʝʥ, ʞʳʣʫʣʳץʳʩץ

https://www.amazon.com/
https://www.inverter.com/
https://rexcotech.en.made-in-china.com/
https://www.arcadia.com/
https://www.luvside.de/
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ʤʘʪʝʨʠʘʣ ײץʨʳʣʳʤʳʥʜʘסʳ ʬʘʟʘʣʳץ ᴇʟʛʝʨʽʩʪʝʨʜʽ ʰʝʢʪʝʧ, ʽʰʢʽ ʢʝʨʥʝʫʣʝʨ ʤʝʥ ץʘʣʜʳץ 

ʜʝʬʦʨʤʘʮʠʷʣʘʨʜʳש ʧʘʡʜʘ ʙʦʣʫʳʥ ʘʟʘʡʪʘʜʳ. תʰʽʥʰʽʜʝʥ, ʣʘʟʝʨʣʽʢ ʜᴅʥʝʢʝʨʣʝʫʜʽש 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʞᴅʥʝ ʨʦʙʦʪʪʘʥʜʳʨʳʣסʘʥ ʞװʡʝʣʝʨʤʝʥ ʞʦסʘʨʳ ʜʝשʛʝʡʜʝ ʠʥʪʝʛʨʘʮʠʷʣʘʥʫ 

ʤװʤʢʽʥʜʽʛʽ ʦʥʳ ʩʝʨʠʷʣʳץ ʞᴅʥʝ ʞʘʧʧʘʡ ᴇʥʜʽʨʽʩʪʝ ʢʝשʽʥʝʥ ץʦʣʜʘʥʫסʘ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. ʉʦʥʳʤʝʥ 

 ʤʠʥʠʤʠʟʘʮʠʷʣʘʥʫʳ שʦʣʜʘʥʳʣʫʳʥʳץ (ʵʣʝʢʪʨʦʜʪʘʨ, ʬʣʶʩʪʝʨ) שʦʩʳʤʰʘ ʤʘʪʝʨʠʘʣʜʘʨʜʳץ ,ʘʪʘʨץ

ᴇʥʜʽʨʽʩʪʽʢ ʰʳסʳʥʜʘʨʜʳ ʪᴇʤʝʥʜʝʪʝʜʽ [1]. 

ʃʘʟʝʨʣʽʢ ʜᴅʥʝʢʝʨʣʝʫʜʽש ʥʝʛʽʟʛʽ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʪװʨʣʝʨʽʥʝ ʪʝʨʝש ʙʘʣץʳʪʫ (keyhole welding) 

ʞᴅʥʝ ʞʳʣʫᴇʪʢʽʟʛʽʰʪʽʢʢʝ ʥʝʛʽʟʜʝʣʛʝʥ ʙʝʪʢʽ ʜᴅʥʝʢʝʨʣʝʫ (conduction welding) ʞʘʪʘʜʳ. ʊʝʨʝש 

ʙʘʣץʳʪʫ ʨʝʞʠʤʽ ʞʦסʘʨʳ ץʫʘʪʪʳ ʣʘʟʝʨ ʩᴅʫʣʝʩʽʥʽש ᴅʩʝʨʽʤʝʥ ʞװʟʝʛʝ ʘʩʳʨʳʣʳʧ, ʙʫʣʘʥʫ 

ʢʘʥʘʣʳʥʳש (keyhole) ʪװʟʽʣʫʽʥʝ ʥʝʛʽʟʜʝʣʝʜʽ ʞᴅʥʝ ץʘʣʳץ שʘʙʘʪʪʳ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʜᴅʥʝʢʝʨʣʝʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɸʣ ʞʳʣʫᴇʪʢʽʟʛʽʰʪʽʢ ʨʝʞʠʤʽ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʪᴇʤʝʥ ץʫʘʪʪʘ ʽʩʢʝ 

ʘʩʳʨʳʣʳʧ, ʥʝʛʽʟʽʥʝʥ ʞץײʘ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʙʽʨʽʢʪʽʨʫʜʝ ץʦʣʜʘʥʳʣʘʜʳ ʞᴅʥʝ ʞʦסʘʨʳ ʩʘʧʘʣʳ, 

ʙʽʨʢʝʣʢʽ ʞʽʢʪʝʨʜʽץ שʘʣʳʧʪʘʩʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʣʘʟʝʨʣʽʢ ʜᴅʥʝʢʝʨʣʝʫ 

ʠʤʧʫʣʴʩʪʽʢ ʞᴅʥʝ װʟʜʽʢʩʽʟ ʩᴅʫʣʝ h ʳסʘʨʫ ʨʝʞʠʤʜʝʨʽʥʜʝ ʞװʟʝʛʝ ʘʩʳʨʳʣʫʳ ʤװʤʢʽʥ. ʉʫʨʝʪ 1 ץʘʪʪʳ 

ʢװʡʜʝʛʽ ʣʘʟʝʨʜʽש ʩʭʝʤʘʩʳ ʙʝʨʽʣʛʝʥ. 
 

 

ʉʫʨʝʪ 1. פʘʪʪʳ ʢװʡʜʝʛʽ ʣʘʟʝʨʜʽש ʩʭʝʤʘʩʳ. 

1 ð ʨʫʙʠʥʜʽ ʩʪʝʨʞʝʥʴ; 2 ð ʩʦץץʳ ʛʝʥʝʨʘʪʦʨʳ; 3 ð ʰʘסʳʣʳʩʪʳʨסʳʰ; 4 ð ʤᴇʣʜʽʨ ʝʤʝʩ 

ʘʡʥʘ; 5 ð ʩʘʣץʳʥʜʘʪץʳʰ ʦʨʪʘ; 6 ð ץʫʘʪ ʢᴇʟʽ; 7 ð ʞʘʨʪʳʣʘʡ ʤᴇʣʜʽʨ ʘʡʥʘ; 8 ð ʞʘʨʳץ 

ʩᴅʫʣʝʩʽ; 9 ð ʬʦʢʫʩ ʞʘʩʘʡʪʳʥ ʣʠʥʟʘ; 10 ð ᴇשʜʝʣʝʪʽʥʙᴇʣʰʝʢʪʝʨ 

 

ɻʘʟ ʣʘʟʝʨʽʥʽש ʪʠʧʪʽʢ ʢʦʥʩʪʨʫʢʮʠʷʩʳ ð ʛʘʟʙʝʥ ʪʦʣʪʳʨʳʣסʘʥ ʪװʪʽʢ, ʝʢʽ ʞʘסʳʥʘʥ ץʘʪʘש 

ʧʘʨʘʣʣʝʣʴ ʘʡʥʘʤʝʥ ʰʝʢʪʝʣʛʝʥ: ᴇʪʧʝʡʪʽʥ ʞᴅʥʝ ʞʘʨʪʳʣʘʡ ᴇʪʧʝʡʪʽʥ (ʉʫʨʝʪ 2). ʊװʪʽʢʢʝ ʝʥʛʽʟʽʣʛʝʥ 

ʵʣʝʢʪʨʦʜʪʘʨ ʘʨʘʩʳʥʜʘסʳ ʵʣʝʢʪʨ ʨʘʟʨʷʜʳʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ ʞʳʣʜʘʤ ʵʣʝʢʪʨʦʥʜʘʨ ʧʘʡʜʘ ʙʦʣʘʜʳ, 

ʦʣʘʨ ʛʘʟ ʤʦʣʝʢʫʣʘʣʘʨʳʥ ץʦʟʜʳʨʘʜʳ. ʊײʨʘץʪʳ ʢװʡʛʝ ʦʨʘʣʫ ʢʝʟʽʥʜʝ ʙײʣ ʤʦʣʝʢʫʣʘʣʘʨ ʞʘʨʳץ 

ʢʚʘʥʪʪʘʨʳʥ ʪװʟʝʜʽ, ʜᴅʣ ץʘʪʪʳ ʜʝʥʝʣʽ ʣʘʟʝʨʜʝ ʩʠʷץʪʳ. ɻʘʟ ʣʘʟʝʨʣʝʨʽ װʟʜʽʢʩʽʟ ʨʝʞʠʤʜʝ ʞײʤʳʩ 

ʽʩʪʝʡ ʘʣʘʜʳ. ɼᴅʥʝʢʝʨʣʝʫ װʰʽʥ ʠʤʧʫʣʴʩʪʽʢ ʞᴅʥʝ װʟʜʽʢʩʽʟ ᴅʨʝʢʝʪ ʝʪʝʪʽʥ ץʘʪʪʳ ʜʝʥʝʣʽ ʞᴅʥʝ ʛʘʟ 

ʣʘʟʝʨʣʝʨʽʥ ʧʘʡʜʘʣʘʥʘʜʳ [2]. 
 

ʉʫʨʝʪ 2. ɻʘʟ ʣʘʟʝʨʽʥʽש ʩʭʝʤʘʩʳ 
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ʉʫʨʝʪ 3 ʤʝʪʘʣʜʳ ץʳʩʳʤ ʘʨץʳʣʳ ᴇשʜʝʫ ʧʨʦʮʝʩʪʝʨʽ ʢᴇʨʩʝʪʽʣʛʝʥ. ʗסʥʠ ʜʘʡʳʥʜʘʤʘסʘ 

ʩʳʨʪʪʘʥ ʢװʰ ʪװʩʽʨʽʧ, ʦʥʳש ʧʽʰʽʥʽʥ ᴇʟʛʝʨʪʫ ʘʨץʳʣʳ ץʘʞʝʪʪʽ ʬʦʨʤʘ ʘʣʫ ʪᴅʩʽʣʜʝʨʽ ʙʝʡʥʝʣʝʥʛʝʥ. 

ɹײʣ ʞʝʨʜʝ ʤʝʪʘʣʣ ʧʣʘʩʪʠʢʘʣʳץ ʢװʡʛʝ ʢʝʣʽʧ, ʘʨʥʘʡʳ ײץʨʘʣʜʘʨʜʳש ᴅʩʝʨʽʥʝʥ ʜʝʬʦʨʤʘʮʠʷʣʘʥʘʜʳ. 

ʆʩʳʥʜʘʡ ᴅʜʽʩʪʝʨ ᴇʥʜʽʨʽʩʪʝ ʙᴇʣʰʝʢʪʝʨʜʽ ʜᴅʣ, ʙʝʨʽʢ ʞᴅʥʝ ʪʠʽʤʜʽ ʜʘʡʳʥʜʘʫ װʰʽʥ ʢʝשʽʥʝʥ 

 .ʦʣʜʘʥʳʣʘʜʳץ
 

 

ʉʫʨʝʪ 3. ᴄʨ ʪװʨʣʽ ץʘʣʳשʜʳץʪʘסʳ ʙᴇʣʰʝʢʪʝʨʜʽש ʜᴅʥʝʢʝʨʣʝʥʛʝʥ ץʦʩʳʣʳʩʪʘʨʳ: 

ʘ ð ץʘʣʳש ʙᴇʣʰʝʢʪʝ ʰʳסʳץשʳסʘ, ʞץײʘ ʙᴇʣʰʝʢʪʝ ץʠʳʣסʘʥ ʞʠʝʢʢʝ; ʙ ð ʊ-ʪᴅʨʽʟʜʽ 

 .ʘ ʙᴇʣʰʝʢʪʝʛʽ ʪʝʩʽʢ ʙʦʡʳʥʰʘץײʞʠʝʛʽ ʙʦʡʳʥʰʘ; ʛ ð ʞ ץʙᴇʣʰʝʢʪʝʛʽ ʦʡʳ שʘʣʳץ ʦʩʳʣʳʩ; ʚ ðץ

ɾʝʙʝʣʝʨ ʣʘʟʝʨʣʽʢ ʩᴅʫʣʝʥʽש ʙʘסʳʪʳʥ ʢᴇʨʩʝʪʝʜʽ. 

 

ʃʘʟʝʨʣʽʢ ʢᴇʟʜʝʨʜʽש ᴅʨʪװʨʣʽ ʪװʨʣʝʨʽ ʜᴅʥʝʢʝʨʣʝʫ ʞװʡʝʣʝʨʽʥʽש ᴇʥʽʤʜʽʣʽʛʽ ʤʝʥ ץʦʣʜʘʥʫ ʘʷʩʳʥ 

ʘʥʳץʪʘʡʜʳ. ᴄʨʙʽʨ ʣʘʟʝʨ ʢᴇʟʽ ᴅʨʪװʨʣʽ ʤʘʪʝʨʠʘʣʜʘʨ ʤʝʥ ʧʨʦʮʝʩʩ ʪʘʣʘʧʪʘʨʳ װʰʽʥ ʦשʪʘʡʣʳ 

ʪʘשʜʘʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʙʽʨʝʛʝʡ ʘʨʪʳץʰʳʣʳץʪʘʨ ʤʝʥ ץʦʣʘʡʣʳ ʩʮʝʥʘʨʠʡʣʝʨʛʝ ʠʝ. 

ʊʘʣʰʳץʪʳ ʣʘʟʝʨʣʝʨ: ʞʦסʘʨʳ ʪʠʽʤʜʽʣʽʛʽʤʝʥ, ʪʘʤʘʰʘ ʩᴅʫʣʝʣʽʢ ʩʘʧʘʩʳʤʝʥ, ʪᴇʤʝʥ 

ʪʝʭʥʠʢʘʣʳץ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫʽʤʝʥ ʞᴅʥʝʥʳʤʠʘʤ ᴇʣʰʝʤʜʝʨʽʤʝʥ ʪʘʥʳʤʘʣ ʟʘʤʘʥʘʫʠ ʩʘʣʘʣʳץ 

ʩʪʘʥʜʘʨʪ. ʆʣʘʨ ᴅʤʙʝʙʘʧ ʞᴅʥʝ ʢᴇʧʪʝʛʝʥ ʤʝʪʘʣʜʘʨסʘ ʞʘʨʘʤʜʳ. 

ɼʠʩʢ ʣʘʟʝʨʣʝʨʽ: ʪʘʣʰʳץʪʳ ʣʘʟʝʨʣʝʨʛʝ ץײʩʘʩ ʘʨʪʳץʰʳʣʳץʪʘʨסʘ ʠʝ, ʙʽʨʘץ ʩᴅʣ ᴇʟʛʝʰʝ 

ʜʠʟʘʡʥʤʝʥ, ʞʦסʘʨʳ ץʫʘʪ ʧʝʥ ʞʘץʩʳ ʩᴅʫʣʝ ʩʘʧʘʩʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 

ND: YAG ʣʘʟʝʨʣʝʨʽ: ʙײʣ ʝʩʢʽ ץʘʪʪʳ ʢװʡʜʝʛʽ ʣʘʟʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷ, ᴅʜʝʪʪʝ ʪװʪʽʢ ʩʦʨסʳʩʳ 

ʙʘʨ. ʊʠʽʤʜʽʣʽʛʽ ʘʟ ʙʦʣʩʘ ʜʘ, ʦʣ ʞʦסʘʨʳ ץʫʘʪʪʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ ʠʤʧʫʣʴʩʪʽ ʙʦʣʫʳ ʤװʤʢʽʥ 

ʞᴅʥʝ ʥװʢʪʝʣʽʢ ʜᴅʥʝʢʝʨʣʝʫʛʝ ʞʘʨʘʤʜʳ. 

Co  ʣʘʟʝʨʣʝʨʽ: ʙʽʨ ʢʝʟʜʝʨʽ ʩʘʣʘʥʳש ʞײʤʳʩ ʢװʰʽ ʙʦʣסʘʥ ʛʘʟ ʣʘʟʝʨʽ. ʆʣ ʙʝʡʤʝʪʘʣʜʘʨ ʤʝʥ 

ᴇʪʝ ץʘʣʳש ʤʝʪʘʣʜʘʨʜʳ ʜᴅʥʝʢʝʨʣʝʫʛʝ ʤʘʤʘʥʜʘʥסʘʥ. ʉʫʨʝʪ 4. ʉʫʨʝʪʪʝ ʥװʢʪʝʣʽʢ ʣʘʟʝʨʣʽʢ 

ʜᴅʥʝʢʝʨʣʝʫ ʩʘʧʘʩʳʥʳש ʩʘʣʳʩʪʳʨʤʘʩʳ ʢᴇʨʩʝʪʽʣʛʝʥ: ʉʦʣ ʞʘץʪʘ ʩʘʧʘʣʳ ʜᴅʥʝʢʝʨʣʝʥʛʝʥ 

ʥװʢʪʝʣʝʨ: ʦʣʘʨ ʪʝʛʽʩ, ʙʽʨʢʝʣʢʽ, ᴇʣʰʝʤʜʝʨʽ ʙʽʨʜʝʡ, ʘץʘʫʩʳʟ. 

ʆש ʞʘץʪʘ ʩʘʧʘʩʳʟ ʜᴅʥʝʢʝʨʣʝʥʛʝʥ ʥװʢʪʝʣʝʨ: ʤʝʪʘʣʣ ʰʘʰʳʨʘʫʳ, ʧʽʰʽʥʥʽש ʙײʟʳʣʫʳ, ʢװʡʽʧ 

ʢʝʪʫ ʙʝʣʛʽʣʝʨʽ ʙʘʡץʘʣʘʜʳ [3]. 
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ʉʫʨʝʪ 4. ʉʫʨʝʪʪʝ ʥװʢʪʝʣʽʢ ʣʘʟʝʨʣʽʢ ʜᴅʥʝʢʝʨʣʝʫ ʩʘʧʘʩʳʥʳש ʩʘʣʳʩʪʳʨʤʘʩʳ. 

 

ʇʨʦʮʝʩʩ ʢʝʟʽʥʜʝ ʣʘʟʝʨ ץʫʘʪʳ, ʩᴅʫʣʝ ʜʠʘʤʝʪʨʽ, ʜᴅʥʝʢʝʨʣʝʫ ʞʳʣʜʘʤʜʳסʳ ʞᴅʥʝ ʬʦʢʫʩ 

 ʘʨʳסʞʦ שʘʨʘʜʳ. ʃʘʟʝʨ ʩᴅʫʣʝʩʽʥʽץʳʟʜʳ ʨᴇʣ ʘʪשʪʳ ʧʘʨʘʤʝʪʨʣʝʨ ʤʘץʳ ʩʠʷסʪʳץʘʰʳץ

ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʞʳʣʫ ᴅʩʝʨ ʝʪʫ ʘʡʤʘסʳʥ ʘʟʘʡʪʘʜʳ, ʙײʣ ʤʝʪʘʣʣ ײץʨʳʣʳʤʳʥʳש ᴇʟʛʝʨʫʽʥ 

ʪᴇʤʝʥʜʝʪʝʜʽ. פʦʨסʘʫʰʳ ʛʘʟʜʘʨ (ʘʨʛʦʥ, ʛʝʣʠʡ) ʜᴅʥʝʢʝʨʣʝʫ ʘʡʤʘסʳʥ ʪʦʪʳסʫʜʘʥ ץʦʨסʘʡʜʳ ʞᴅʥʝ 

ʞʽʢʪʽש ʩʘʧʘʩʳʥ ʞʘץʩʘʨʪʘʜʳ. ʃʘʟʝʨʣʽʢ ʞװʡʝʣʝʨ ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʙʘʩץʘʨʫ ʘʨץʳʣʳ ʞײʤʳʩ 

ʽʩʪʝʡʜʽ, ʙײʣ ʧʨʦʮʝʩʪʽש ʪײʨʘץʪʳʣʳסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ [4]. 

ʃʘʟʝʨʣʽʢ ʜᴅʥʝʢʝʨʣʝʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʵʢʦʥʦʤʠʢʘʣʳץ ʞᴅʥʝ ᴇʥʜʽʨʽʩʪʽʢ ʪʠʽʤʜʽʣʽʛʽ ᴇʥʜʽʨʽʩ 

ʰʳסʳʥʜʘʨʳʥ ʘʟʘʡʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʩʝʙʝʙʽ ץʦʩʳʤʰʘ ʤʘʪʝʨʠʘʣʜʘʨ ʘʟ ץʦʣʜʘʥʳʣʘʜʳ ʞᴅʥʝ 

 ʞʘʣʧʳ שʪʳ ʩʘʧʘ ᴇʥʜʽʨʽʩʪʽץʨʘײʘʨʳ ᴇʥʽʤʜʽʣʽʢ ʧʝʥ ʪסʘʞʝʪʪʽʣʽʛʽ ʪᴇʤʝʥʜʝʡʜʽ. ɾʦץ ʜʝʫשʘʡʪʘ ᴇץ

ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʵʥʝʨʛʠʷ ʪʠʽʤʜʽʣʽʛʽ ʞʦסʘʨʳ ʙʦʣסʘʥʜʳץʪʘʥ, ʵʢʦʣʦʛʠʷʣʳץ 

ʪײʨסʳʜʘʥ ʜʘ ʪʠʽʤʜʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʃʘʟʝʨʣʽʢ ʞװʡʝʣʝʨʜʽש ʠʢʝʤʜʽʣʽʛʽ ᴇʥʜʽʨʽʩʪʽ ʞʳʣʜʘʤ ץʘʡʪʘ 

ʙʘʧʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʙײʣ ʰʘסʳʥ ʩʝʨʠʷʣʳ ʞᴅʥʝ ʞʘʧʧʘʡ ᴇʥʜʽʨʽʩʪʝʨʜʝ ʙʽʨʜʝʡ ʪʠʽʤʜʽ 

 ʳʪʪʘ ʣʘʟʝʨʣʽʢץʘʟʽʨʛʽ ʫʘפ .ʳסʳʪʪʘʨʳ ʤʝʥ ʙʦʣʘʰʘסʘʟʽʨʛʽ ʜʘʤʫ ʙʘפ.ʜʘʡ ʞʘʩʘʡʜʳסʘ ʞʘסʦʣʜʘʥʫץ

ʜᴅʥʝʢʝʨʣʝʫ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʤʝʥ, ʩʝʥʩʦʨʣʘʨʤʝʥ ʞᴅʥʝ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʞװʡʝʣʝʨʽʤʝʥ 

ʙʽʨʽʢʪʽʨʽʣʫʜʝ. ɹײʣ ʧʨʦʮʝʩʪʽ ʥʘץʪʳ ʫʘץʳʪ ʨʝʞʠʤʽʥʜʝ ʙʘץʳʣʘʫסʘ ʞᴅʥʝ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʨʝʪʪʝʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʛʠʙʨʠʜʪʽ ʜᴅʥʝʢʝʨʣʝʫ ᴅʜʽʩʪʝʨʽ (ʣʘʟʝʨ + ʜʦסʘʣʳץ ʜᴅʥʝʢʝʨʣʝʫ) 

ʜʘʤʳʧ ʢʝʣʝʜʽ, ʙײʣ ץʘʣʳש ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʪʠʽʤʜʽ ʙʽʨʽʢʪʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʃʘʟʝʨʣʽʢ 

ʪʝʭʥʦʣʦʛʠʷʥʳש ʜʘʤʫʳ ʤʝʪʘʣʣ ᴇשʜʝʫ ʩʘʣʘʩʳʥʜʘ ᴇʥʜʽʨʽʩʪʽש ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʳʧ, ʞʘשʘ 

ʤװʤʢʽʥʜʽʢʪʝʨʛʝ ʞʦʣ ʘʰʘʜʳ. 

ʄʝʪʘʣʣ ᴇשʜʝʫʜʝ ʣʘʟʝʨʣʽʢ ʜᴅʥʝʢʝʨʣʝʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʪʠʽʤʜʽʣʽʛʽ ץʘʟʽʨʛʽ ᴇʥʜʽʨʽʩ 

ʪʘʣʘʧʪʘʨʳʥʘ ʪʦʣʳץ ʞʘʫʘʧ ʙʝʨʝʪʽʥ ʟʘʤʘʥʘʫʠ ʰʝʰʽʤʜʝʨʜʽש ʙʽʨʽ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ɹײʣ 

ʪʝʭʥʦʣʦʛʠʷ ʞʦסʘʨʳ ʜᴅʣʜʽʢʧʝʥ ʞײʤʳʩ ʽʩʪʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʽʧ, ʩʘʧʘʣʳ ʞᴅʥʝ ʙʝʨʽʢ ץʦʩʳʣʳʩʪʘʨ 

ʘʣʫסʘ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. ʃʘʟʝʨ ʩᴅʫʣʝʩʽʥʽש ʵʥʝʨʛʠʷʩʳ ʥʘץʪʳ ʙʽʨ ʥװʢʪʝʛʝ ʰʦסʳʨʣʘʥʘʪʳʥʜʳץʪʘʥ, 

ʜᴅʥʝʢʝʨʣʝʫ ʧʨʦʮʝʩʽ ʢʝʟʽʥʜʝ ʞʳʣʫʣʳץ ᴅʩʝʨ ʘʡʤʘסʳ ᴇʪʝ ʪʘʨ ʙʦʣʘʜʳ. ɹײʣ ʤʝʪʘʣʣ ײץʨʳʣʳʤʳʥʳש 

ᴇʟʛʝʨʫʽʥ ʘʟʘʡʪʳʧ, ʜʝʬʦʨʤʘʮʠʷ ʤʝʥ ʢʝʨʥʝʫʣʝʨʜʽש ʧʘʡʜʘ ʙʦʣʫʳʥ ʪᴇʤʝʥʜʝʪʝʜʽ. ʅᴅʪʠʞʝʩʽʥʜʝ 

ʜʘʡʳʥ ʙײʡʳʤʥʳש ʩʘʧʘʩʳ ʞʦסʘʨʳ ʜʝשʛʝʡʜʝ ʩʘץʪʘʣʘʜʳ [5]. 

ʃʘʟʝʨʣʽʢ ʜᴅʥʝʢʝʨʣʝʫʜʽש ʪʠʽʤʜʽʣʽʛʽ ʦʥʳש ʞʳʣʜʘʤʜʳסʳʤʝʥ ʜʝ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ. ᴆשʜʝʫ 

ʧʨʦʮʝʩʽ ᴇʪʝ ץʳʩץʘ ʫʘץʳʪ ʽʰʽʥʜʝ ʞװʟʝʛʝ ʘʩʘʜʳ, ʙײʣ ᴇʥʜʽʨʽʩʪʽש ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʙײʣ ᴅʜʽʩ ʢװʨʜʝʣʽ ʛʝʦʤʝʪʨʠʷʣʳץ ʧʽʰʽʥʜʝʨʽ ʙʘʨ ʙᴇʣʰʝʢʪʝʨʜʽ 

ʜᴅʥʝʢʝʨʣʝʫʜʝ ʝʨʝʢʰʝ ʪʠʽʤʜʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɾʽשʽʰʢʝ ᴅʨʽ ʪʝʨʝש ʪʽʛʽʩ ʘʣʫ ʤװʤʢʽʥʜʽʛʽ ʤʘʪʝʨʠʘʣ 

ʰʳסʳʥʳʥ ʘʟʘʡʪʳʧ, ץʦʩʳʤʰʘ ᴇשʜʝʫ ʞײʤʳʩʪʘʨʳʥ ץʳʩץʘʨʪʘʜʳ. ʆʩʳʣʘʡʰʘ, ʞʘʣʧʳ ᴇʥʜʽʨʽʩʪʽʢ 

ʰʳסʳʥʜʘʨ ʪᴇʤʝʥʜʝʡʜʽ. 

ʊʘסʳ ʙʽʨ ʤʘשʳʟʜʳ ʘʩʧʝʢʪ ï ʪʝʭʥʦʣʦʛʠʷʥʳש ʘʚʪʦʤʘʪʪʘʥʜʳʨʫסʘ ץʦʣʘʡʣʳʣʳסʳ. ʃʘʟʝʨʣʽʢ 

ʜᴅʥʝʢʝʨʣʝʫ ʨʦʙʦʪʪʘʥʜʳʨʳʣסʘʥ ʞװʡʝʣʝʨʤʝʥ ʦשʘʡ ʙʽʨʽʢʪʽʨʽʣʝʜʽ, ʙײʣ ʘʜʘʤ ʬʘʢʪʦʨʳʥ ʘʟʘʡʪʳʧ, 

ᴇʥʜʽʨʽʩʪʝʛʽ ʪײʨʘץʪʳʣʳץ ʧʝʥ ʜᴅʣʜʽʢʪʽ ʘʨʪʪʳʨʘʜʳ. ɸʚʪʦʤʘʪʪʘʥʜʳʨʫ ᴇʥʜʽʨʽʩ ʧʨʦʮʝʩʽʥ װʟʜʽʢʩʽʟ 

ʞװʨʛʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʽʧ, ᴇʥʽʤ ʩʘʧʘʩʳʥʳש ʙʽʨʢʝʣʢʽ ʙʦʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ʉʦʥʳʤʝʥ 
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 ʪʘʨ ʤʝʥץʘʣʜʳץ ʳʜʘʥ ʜʘ ʪʠʽʤʜʽ, ᴇʡʪʢʝʥʽ ʟʠʷʥʜʳסʨײʪ ץʣ ʪʝʭʥʦʣʦʛʠʷ ʵʢʦʣʦʛʠʷʣʳײʘʪʘʨ, ʙץ

ʛʘʟʜʘʨʜʳש ʙᴇʣʽʥʫʽ ʤʠʥʠʤʘʣʜʳ ʜʝשʛʝʡʜʝ ʙʦʣʘʜʳ. 

ɼʝʛʝʥʤʝʥ, ʣʘʟʝʨʣʽʢ ʜᴅʥʝʢʝʨʣʝʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʢʝʡʙʽʨ ʢʝʤʰʽʣʽʢʪʝʨʽ ʜʝ ʙʘʨ ʝʢʝʥʽʥ ʘʪʘʧ 

ᴇʪʢʝʥ ʞᴇʥ. ɾʘʙʜʳץʪʳש ʙʘʩʪʘʧץʳ ײץʥʳʥʳש ʞʦסʘʨʳ ʙʦʣʫʳ ʞᴅʥʝ ʦʥʳ ʙʘʩץʘʨʫ װʰʽʥ ʘʨʥʘʡʳ 

ʜʘʡʳʥʜʘʣסʘʥ ʤʘʤʘʥʜʘʨʜʳץ שʘʞʝʪʪʽʣʽʛʽ ʙʝʣʛʽʣʽ ʙʽʨ ץʠʳʥʜʳץʪʘʨ ʪʫסʳʟʘʜʳ. ɸʣʘʡʜʘ 

ʪʝʭʥʦʣʦʛʠʷʥʳײ שʟʘץ ʤʝʨʟʽʤʜʽ ʪʠʽʤʜʽʣʽʛʽ ʤʝʥ ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʛʽ ʙײʣ ʰʳסʳʥʜʘʨʜʳ ʪʦʣʳץʪʘʡ 

ᴇʪʝʡʜʽ. 

ʃʘʟʝʨʣʽʢ ʜᴅʥʝʢʝʨʣʝʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʤʝʪʘʣʣ ᴇשʜʝʫ ʩʘʣʘʩʳʥʜʘ ʞʦסʘʨʳ ʩʘʧʘ, ʜᴅʣʜʽʢ ʞᴅʥʝ 

ʪʠʽʤʜʽʣʽʢ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʦʟʳץ ᴅʜʽʩ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʣ ᴇʥʜʽʨʽʩʪʽש ʟʘʤʘʥʘʫʠ ʪʘʣʘʧʪʘʨʳʥʘ 

ʩᴅʡʢʝʩ ʢʝʣʽʧ, ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽ ᴇʥʽʤ ʰʳסʘʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ ʞᴅʥʝ ʙʦʣʘʰʘץʪʘ ʦʜʘʥ ᴅʨʽ 

ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʪʳʥ ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʪʝʭʥʦʣʦʛʠʷ ʨʝʪʽʥʜʝ ʙʘסʘʣʘʥʘʜʳ. 
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 ʓʅɼɸʈʓʅנʄ ʊʓױפ ʓנʓʄɸʃɸʈʓʅɼɸנרױ ʅɸʁױʀʓʅ ʀɻɽʈɯʃɽʊɯʅ ʄפ

ɾʆʖ ᴄɼɯʉɯ 

ʃ.ɹ. ɾʝʪʝʢʦʚʘ - ʘʨʥʘʡʳ ʧᴅʥ ʦץʳʪʫʰʳʩʳ 

çɽʩʝʥʦʚ ʢʦʣʣʝʜʞʽè ɾʐʉ, 

ɸץʪʘʫ, פʘʟʘץʩʪʘʥ 

 

ɸשʜʘʪʧʘ: ʄʘץʘʣʘʜʘ ʢʝʥ ʦʨʳʥʜʘʨʳʥʜʘ ʤײʥʘʡ ᴇʥʜʽʨʫʜʽ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʘʨʥʘʣסʘʥ 

ʪʝʭʥʦʣʦʛʠʷʣʳץ h ʝʰʽʤʜʝʨʛʝ h ʦʣʫ ʞʘʩʘʣʜʳ. ʂʝʥ ʦʨʥʳʥ ʠʛʝʨʫ ʢʝʟʝשʽʥʝʥ ʙʘʩʪʘʧ סשײʳʤʘʣʘʨʜʘסʳ 

ʘʨʩʳ ʢʝʰʝʥʜʽ ʘʣʜʳʥ ʘʣʫ hץ ʟʽʣʫʽʥʝװʤ ʪײץ ʘʨʘʣʘʨʳ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. פʘʙʘʪʪʳש ʣʠʪʦʣʦʛʠʷʣʳץ 

 ʘʥץʳʧ ʞʘʪסᴅʩʝʨʽʥʝʥ ʘ שʘʣʳʧ, ʩʦʥʳץʟʳʣʫʳ ʙʘʡײʙ שʪʳץʧʢʽ ʘʡʤʘװʨʳʣʳʤʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʪײץ

ʩײʡʳץʪʳץʧʝʥ ʙʽʨʛʝ ײץʤ ʙᴇʣʰʝʢʪʝʨʽ סשײʳʤʘסʘ ʽʣʝʩʽʧ ʢᴇʪʝʨʽʣʝʜʽ. סשױʳʤʘ ᴇʥʽʤʽʥ ᴇʥʜʽʨʫ ʢʝʟʽʥʜʝ 

 ʞʽʣʫʽʥʝ ʘʣʳʧװʤ ץʢʦʨʨʦʟʠʷʣʳ שʪʘʨʳ ʤʘʪʝʨʠʘʣʳʥʳץʳʤʘ ʞʘʙʜʳסשײ ʫʳסʳʥʜʳ ʰʳץʘʨץ שʤʥʳײץ

ʢʝʣʝʪʽʥ ʬʘʢʪʦʨʣʘʨʜʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ײפʤ ʪʳסʳʥʜʘʨʳʥʳש ʧʘʡʜʘ ʙʦʣʫʳʤʝʥ ʢװʨʝʩʫ 

ʤײʥʘʡ ᴇʥʜʽʨʫʜʝ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʣʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʦʪʳʨ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʤײʥʘʡ ᴇʥʜʽʨʫʜʽ ץʘʨץʳʥʜʘʪʫ; ʤײʥʘʡ ʙʝʨʛʽʰʪʽʢ, ײץʤ ʰʳסʘʨʫסʘ ץʘʨʩʳ 

ʢװʨʝʩ; ʢʝʥ ʦʨʳʥʜʘʨʳʥ ʧʘʡʜʘʣʘʥʫʜʳש ʩʦסשʳ ʩʘʪʳʩʳ; ʬʣʶʠʜ; ײץʤ ʪʳסʳʥʜʘʨʳ; 

 

 ,ʙʦʣʳʧ ʪʘʙʳʣʤʘʡʜʳ, ʜʝʛʝʥʤʝʥ ץʘʰʳʣʜʳשʰʽʥ ʞʘװ ʥʘʡ ᴇʥʜʽʨʫײʙʳʣʳʩʳ ʤײץ ʤ ʙʽʣʽʥʫײפ

ʦʩʳ ײץʙʳʣʳʩʪʳש ʩʘʣʜʘʨʳ ᴅʣʽ ʢװʥʛʝ ʜʝʡʽʥ ᴇʥʜʽʨʫ ʧʨʦʮʝʩʪʝʨʽ װʰʽʥ ʝש ʞʘסʳʤʩʳʟ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. 

ʅʝʛʽʟʽʥʝʥ, ץʘʙʘʪʪʳץ שʘʪʪʳ ʙᴇʣʰʝʢʪʝʨʽ ᴅʨץʘʰʘʥ ײץʤ ʙʦʣʳʧ ʪʘʙʳʣʤʘʩʘ ʜʘ, ʤײʥʘʡ 

ʢᴅʩʽʧʰʽʣʽʛʽʥʜʝ סשײʳʜʘʥ ʰʳסʘʪʳʥ ʢʝʟ ʢʝʣʛʝʥ ץʘʪʪʳ ʙᴇʣʰʝʢʪʝʨ ᴅʜʝʪʪʝ ײץʤʥʳש ʰʳסʫʳ ʜʝʧ 

ʘʪʘʡʜʳ. פʘʙʘʪʪʘʨʳ ʙʦʨʧʳʣʜʘײץ ,ץʤʪʘʩ ʩʠʷץʪʳ ʮʝʤʝʥʪʪʝʣʤʝʛʝʥ ʞʳʥʳʩʪʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ 

ʤײʥʘʡ ʢʝʥ ʦʨʳʥʜʘʨʳʥ ʧʘʡʜʘʣʘʥʫ ʧʨʦʮʝʩʽʥʜʝ ץʘʙʘʪʪʳש ʪװʧ ʤʘשʳ ʘʡʤʘסʳʥʳש ʙײʟʳʣʫʳ ᴇʥʽʤʥʽש 

ʪᴇʤʝʥʜʝʫʽʥʝ ʩʦʥʜʘʡ-ʘץ,ʙײʣ ʘʡʪʘʨʣʳץʪʘʡ ʘʩץʳʥʫʜʳ ʪʫʜʳʨʘʜʳ. ʄʘסשʳʩʪʘʫʜʳש 

ᴇʣʢʝʩʽʥʜʝʛʽ ʢᴇʧʪʝʛʝʥ ʢʝʥ ʦʨʳʥʜʘʨ ʠʛʝʨʫʜʽש ʩʦסשʳ ʩʘʪʳʩʳʥʘ ʪᴅʥ ץʘʙʘʪ ץʳʩʳʤʜʘʨʳʥʳש ʪᴇʤʝʥ 

ʙʦʣʫʳ  ᴇʥʽʤʥʽש ʪᴇʤʝʥʜʝʫʽʥʝ ᴅʢʝʣʝʜʽ. ɹײʣ ײץʤʜʳ ʪʳסʳʥʜʘʨʜʳש ʧʘʡʜʘ ʙʦʣʫʳʥʘ, ʩװʟʛʽʣʝʨʜʽש 
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ʢʦʣʴʤʘʪʘʮʠʷʩʳʥʘ ʤײʥʘʡ ʤʝʥ ʛʘʟ ᴇʥʜʽʨʫʜʽש ʢװʨʪ ʪᴇʤʝʥʜʝʫʽʥʝ, ʞᴇʥʜʝʫ ʞײʤʳʩʪʘʨʳʥ ʞװʨʛʽʟʫʜʝ 

ʤʘʪʝʨʠʘʣʜʳץ ʰʳסʳʥʜʘʨʜʳײ שʣסʘʶʳʥʘ ᴅʢʝʣʝʜʽ. 

 :ʧʘʡʜʘ ʙʦʣʫ ʩʝʙʝʧʪʝʨʽ ʤʝʥ ʬʘʢʪʦʨʣʘʨʳ שʤʥʳײפ

1. ʊᴇʤʝʥ ʮʝʤʝʥʪʪʝʣʛʝʥ ʢʦʣʣʝʢʪʦʨ; 

 ;ʳסʳʨʣʳץʪײʪ שʬʣʶʠʜʪʽ ץʘʙʘʪʪʳפ .2

 ;ʳסʘʣʳʩ ʞʳʣʜʘʤʜʳסʦʟץ שʳ ʬʣʶʠʜ ʙᴇʣʰʝʢʪʝʨʽʥʽסʘʙʘʪʪʘפ .3

4. ʊװʧ ʤʘשʳ ʘʡʤʘסʳʥʜʘסʳ ʢʝʨʥʝʫ; 

 .ʣʘʩʪʘʥʫʳ שʳʥʳסʳ ʘʡʤʘשʧ ʤʘװʪ שʘʙʘʪʪʳפ .5

ʂᴇʨʩʝʪʽʣʛʝʥ ʬʘʢʪʦʨʣʘʨʜʳש ᴅʨץʘʡʩʳʩʳ ʢʝʥ ʦʨʳʥʜʘʨʳʥʜʘ ʙʽʨʥʝʰʝ ʨʝʪ ʙʘʡץʘʣסʘʥ, 

ᴅʩʽʨʝʩʝ ʙײʣ ʢʦʣʣʝʢʪʦʨʣʘʨʜʳש ᴅʣʩʽʟ ʮʝʤʝʥʪʪʝʣʫʽʥʝ ʞᴅʥʝ ץʘʙʘʪʪʳץ ʬʣʶʠʜʪʽש ʞʦסʘʨʳ 

ʪײʪץʳʨʣʳסʳʥʘ ץʘʪʳʩʪʳ. 

ɾʘʣʧʳ ץʘʙʘʪʪʳץ שʘʪʪʳ ʙᴇʣʰʝʢʪʝʨʽ, r  ʟʳʣʫʜʘʥ ʥʝʤʝʩʝ ʩʦʟʳʣʫײʳʩʫʜʘʥ ʢʝʡʽʥ ʢᴇʣʝʤʜʽʢ ʙס

ʢʝʟʽʥʜʝʛʽ ʙײʟʳʣʫʜʘʥ ʢʝʡʽʥ ʙʦʨʧʳʣʜʘץ ʙʦʩ ʙʦʣʫʳ ʤװʤʢʽʥ. ʉײʡʳץ ʘסʳʥʥʳש ʞʳʣʜʘʤʜʳסʳ 

ʙʦʨʧʳʣʜʘײ ץʩʘץ ʙᴇʣʰʝʢʪʝʨʜʽ ʪʘʩʳʤʘʣʜʘʫ װʰʽʥ ʞʝʪʢʽʣʽʢʪʽ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ ʞᴅʥʝ ײʩʘץ 

ʙᴇʣʰʝʢʪʝʨ װʰʽʥ ʝʰץʘʥʜʘʡ ʪʦʩץʘʫʳʣ ʙʦʣʤʘסʘʥ ʢʝʟʜʝ ײץʤʥʳץ שʘʙʘʪ ʬʣʶʠʜʪʝʨʽʤʝʥ ʙʽʨʛʝ סשײʳסʘ 

 .ʟʝʛʝ ʘʩʘʜʳ [1]װʥʠ ᴇʥʜʽʨʽʣʫʽ ʞסʡʳʣʫʳ, ʷײץ
 

1-ʩʫʨʝʪ. ײפʤʥʳסשײ שʳסʘ ʢʝʣʫʽʥ ʪʫʳʥʜʘʪʘʪʳʥ ʙʝʩ ʪװʨʣʽ ʞʘסʜʘʡʜʳש ʩʠʧʘʪʳ 

 שʘʨʳ ʢʝʨʥʝʫʜʽסʥʜʘ ʪʘʫ ʞʳʥʳʩʪʘʨʳ ʪʠʽʤʜʽ ʞʦײʜʘʡ ʢᴇʨʽʥʽʩʽʥʜʝ, ʤסʳ 1-ʞʘסʘʙʘʪʪʘפ

ʥʝʤʝʩʝ ʩʦʟʳʣʫʜʳש ᴅʩʝʨʽʥʝʥ ʙײʟʳʣʫʳ ʤװʤʢʽʥ. ɾʦסʘʨʳ ʢʝʨʥʝʫ ᴅʩʝʨʽʥʝʥ ʙײʟʳʣʫ ʞʘסʜʘʡʳʥʳש 

ʦʨʳʥ ʘʣʫʳʥʳש ʩʝʙʝʙʽ, סשײʳʜʘסʳ ץʳʩʳʤ ʤʝʥ ʞʝʨʛʽʣʽʢʪʽ ʢʝʨʥʝʫʜʽש ʘʨʘʩʳʥʜʘסʳ ʘʡʳʨʤʘʰʳʣʳץ, 

ʘʡʥʘʣʘʩʳʥʜʘסʳ ʩʳסʳʤʜʘʫʰʳ ʪʘʫ ʞʳʥʳʩʪʘʨʜʳש ʙʝʨʽʢʪʽʛʽʥʽש ʘʨʪʳץ ʙʦʣʫʳʥʜʘ. 

ʉʦʟʳʣʫ ʢʝʟʽʥʜʝʛʽ ץʘʙʘʪ ʪʘʫ ʞʳʥʳʩʪʘʨʳʥʳש ʙײʟʳʣʫ ʩʠʧʘʪʳ, ᴅʜʝʪʪʝ ʮʝʤʝʥʪʪʝʣʛʝʥ 

ʪװʡʽʨʰʽʢʪʝʨʜʽש ʙײʟʳʣʫʳʥ ʙʽʣʜʽʨʝʜʽ. ʉʘץʠʥʘʣʳ ץʫʳʩʪʘʥ ᴇʪʢʝʥ (2-ʞʘסʜʘʡ ʢᴇʨʽʥʽʩʽʥʝʥ) 

ʞʝʪʢʽʣʽʢʪʽ ʜᴅʨʝʞʝʜʝ ʞʦסʘʨʳ ʞʳʣʜʘʤʜʳץץʘ ʠʝ ʙʦʣסʘʥ ʘסʳʤʜʘסʳ ץʘʙʘʪ ʬʣʶʠʜʽ (1-ʞʘסʜʘʡ 

ʢᴇʨʽʥʽʩʽʥʜʝ) ץʘʙʘʪʪʳש ʙײʟʳʣסʘʥ ʪʘʫ ʞʳʥʳʩʪʘʨʳʥʳײץ שʤ ʙᴇʣʰʝʢʪʝʨʽʥ ʧʝʨʬʦʨʘʮʠʷʥʳץ שʫʳʩʪʳ 

ʙʝʪʪʝʨʽ ʘʨץʳʣʳ ᴇʟʽʤʝʥ ʘʣʳʧ ʰʳסʫʳ ʤװʤʢʽʥ. 

ʉײʡʳץ ʘסʳʥʳ ʞʝʪʢʽʣʽʢʪʽ ʙʦʣסʘʥ ʢʝʟʜʝ ʢᴇʣʜʝʥʝש ʧʝʨʬʦʨʘʮʠʷʣʳץ ʪʝʩʽʢʪʝʨ ʘʨץʳʣʳ (3-ʞʘסʜʘʡ 

ʢᴇʨʽʥʽʩʽʥʜʝʛʽ) ײץʤ ʙᴇʣʰʝʢʪʝʨʽ ʽʰʢʝ ʝʥʝ ʙʝʨʝʜʽ, ʙʽʨʘץ ʙײʣ ʙᴇʣʰʝʢʪʝʨ (4-ʞʘסʜʘʡ 

ʢᴇʨʽʥʽʩʽʥʜʝʛʽʜʝʡ) ʧʝʨʬʦʨʘʮʠʷʣʳץ ʢʘʥʘʣʜʘʨʜʳש ʙʘʩʳʥʜʘ ײץʤʜʳ ʢᴇʧʽʨʰʝʣʝʨ ʪʳסʳʥʜʘʨ (5-

ʞʘסʜʘʡ ʢᴇʨʽʥʽʩʽʥʜʝʛʽʜʝʡ) ץʘʣʳʧʪʘʩʪʳʨʫʳ ʤװʤʢʽʥ. ᴆʟ ʢʝʟʝʛʽʥʜʝ, ʧʘʡʜʘ ʙʦʣסʘʥ ײץʤʜʳ 

ʢᴇʧʽʨʰʝʣʝʨ (ʪʳסʳʥʜʘʨ) ʩײʡʳץʪʳש ʞʝʪʢʽʣʽʢʪʽ ʞʦסʘʨʳ ʞʳʣʜʘʤʜʳץʪʘסʳ ʘסʳʥʳ ʢʝʟʽʥʜʝ ʤװʞʽʣʽʧ, 

ʩʳʥʳʧ ʙײʟʳʣʫʳ ʤװʤʢʽʥ. סשױʳ ʦץʧʘʥʳ ʙʦʡʳʥʜʘסʳ ײץʤʜʳ ʙᴇʣʰʝʢʪʝʨ, ʦʥʳש ʪװʙʽʥʝ ʪװʩʽʧ 

ʞʠʥʘʣʘʜʳ ʥʝʤʝʩʝ ʘסʳʤʜʘסʳ ץʘʙʘʪ ʬʣʶʠʜʽʥʽש ʞʝʪʢʽʣʽʢʪʽ ʞʦסʘʨʳ ʞʳʣʜʘʤʜʳסʳ ʢʝʟʽʥʜʝ ʞʝʨ 

ʙʝʪʽʥʝ ʰʳסʘʨʳʣʘʜʳ. 

 ʘʥ ʢʝʥ ʦʨʳʥʜʘʨʳʥץʘʣʳʧʪʘʩץ ʤʤʝʥ ʞᴅʥʝ ʮʝʤʝʥʪʪʽʣʽʛʽ ʪᴇʤʝʥ ʞʳʥʳʩʪʘʨʤʝʥײץ ʘʙʘʪʪʘʨʳפ

ʧʘʡʜʘʣʘʥʫ ʧʨʦʮʝʩʽʥʜʝ ץʘʙʘʪʪʳש ʪװʧ ʤʘשʳ ʘʡʤʘסʳʥʳש ʙײʟʳʣʫʳ ʦʨʳʥ ʘʣʘʜʳ ʞᴅʥʝ סשײʳʤʘסʘ 

 ʨʳʥ ʪʦʟʫʳʥʘײʳʪʳʥʘʥ ʙץʫʘ שʪʳץʳʥʫʜʳ ʪʫʜʳʨʘʜʳ ʞᴅʥʝ ʞʘʙʜʳץʪʘʡ ʘʩץʣ ʘʡʪʘʨʣʳײʩʝʜʽ, ʙװʤ ʪײץ
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ᴅʢʝʧ ʩʦסʘʜʳ. ʋʘץʳʪ ᴇʪʝ ʢʝʣʝ סשײʳʤʘʥʳש ʪװʧ ʤʘשʳ ʘʡʤʘסʳ ʙײʟʳʣʘʜʳ ʞᴅʥʝ סשײʳʤʘʥʳ 

ʧʘʡʜʘʣʘʥʫ ʢʝʟʽʥʜʝ ʧʝʨʬʦʨʘʮʠʷʣʳץ ʪʝʩʽʢ ʘʨץʳʣʳ ᴇʪʽʧ, ײץʤʜʳ ʪʳסʳʥʜʘʨ ʞʘʩʘʡ ʦʪʳʨʳʧ, ʪװʧ 

ʤʘשʳʥʘ ʞʠʥʘʣʘʜʳ [2]. 

ɸʟ ʮʝʤʝʥʪʪʝʣʛʝʥ ʢʦʣʣʝʢʪʦʨʣʘʨʜʘʥ ʞʦסʘʨʳ ʪײʪץʳʨ ʤײʥʘʡʜʳ ᴇʥʜʽʨʫʜʽש ʪʝʨʤʠʷʣʳץ 

ᴅʜʽʩʪʝʨʽ ʢʝʟʽʥʜʝ ʤײʥʘʡʜʳש ʪײʪץʳʨʣʳסʳ ʪᴇʤʝʥʜʝʡʜʽ, ʦʥʳש ʘסʳʤʜʳʣʳסʳ ʘʨʪʘʜʳ. ʅᴅʪʠʞʝʩʽʥʜʝ 

ʙʦʨʧʳʣʜʘץ ʢʦʣʣʝʢʪʦʨ ʮʝʤʝʥʪʪʝʡʪʽʥ ʙʘʡʣʘʥʳʩʪʳʨסʳʰ ʟʘʪ ï ʪײʪץʳʨ ʤײʥʘʡ ʞʦסʘʣʘʜʳ. ʋʘץʳʪ 

ᴇʪʝ ʢʝʣʝ סשײʳʤʘʥʳש ʪװʧ ʤʘשʳ ʘʡʤʘסʳ ʙײʟʳʣʘʜʳ ʞᴅʥʝ סשײʳʤʘʥʳ ʧʘʡʜʘʣʘʥʫ ʢʝʟʽʥʜʝ 

ʧʝʨʬʦʨʘʮʠʷʣʳץ ʪʝʩʽʢ ʘʨץʳʣʳ ᴇʪʽʧ, ײץʤʜʳ ʪʳסʳʥʜʘʨ ʞʘʩʘʡ ʦʪʳʨʳʧ, ʪװʧ ʤʘשʳʥʘ ʞʠʥʘʣʘʜʳ. 

ᴆʥʽʤʜʽ ץʘʙʘʪʪʘʨʜʘʥ ײץʤ ʰʳסʘʨʫ װʰʽʥ ʪᴇʤʝʥ ʮʝʤʝʥʪʪʝʣʛʝʥʜʽʢʪʝʥ ץʘʫʽʧʪʽ ʘʩץʳʥʫʣʘʨʜʳש 

ʪʫʳʥʜʘʫʳʥʘ ᴅʢʝʣʝʜʽ: 

1. ʐʝʛʝʥʜʝʫ ײץʙʳʨʣʘʨʳʥʳש ʪʽʟʙʝʛʽ, ʩʦʥʜʘʡ-ʘץ ʬʦʥʪʘʥʜʳ סשײʳʤʘ ʞᴅʥʝ ʤײʥʘʡ ʞʠʥʘʫ 

 ;ʪᴇʤʝʥʜʝʫʽ שʙʦʣʫʳʥʘʥ ᴇʥʽʤʥʽ שʳʥʜʘʨʜʳסʤʜʳ ʪʳײץ ʡʝʩʽʥʜʝװʙʳʨʣʘʨ ʪʽʟʙʝʛʽ ʞײץ

2. ʐʝʛʝʥʜʝʫ ײץʙʳʨʳʥʳש ʪʽʟʙʝʛʽ ʥʝʤʝʩʝ ʩװʟʛʽʥʽש ʙײʟʳʣʫʳ (ʠʽʣʫ, ʤʘʡʳʩʫ ʞᴅʥʝ ʵʨʦʟʠʷ); 

3. ɾʝʨ ʘʩʪʳ ʞᴅʥʝ ʞʝʨ װʩʪʽ ʞʘʙʜʳץʪʘʨʳʥʳש ʘʙʨʘʟʠʚʪʽ ʵʨʦʟʠʷʩʳ; 

4. ᴆʥʜʽʨʽʣʛʝʥ ʩײʡʳץʪʳץʪʳ ײץʤʥʘʥ ʪʘʟʘʨʪʫ ʞᴅʥʝ ײץʤʜʳ ʞʦʶ. 

ʂᴇʧʪʝʛʝʥ ʞʘסʜʘʡʣʘʨʜʘ ײץʤ ʰʳסʘʨʫ ʞᴅʥʝ ʪʳסʳʥʜʘʫ סשײʳʤʘʥʳש ʘʚʘʨʠʷʣʳץ ʞʘʡ-ʢװʡʽʥʽש 

ʥʝʛʽʟʛʽ ʩʝʙʝʧʪʝʨʽ ʙʦʣʳʧ, ʦʥʳ ʞʦʶ װʰʽʥ ʞᴇʥʜʝʫ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ ʞײʤʳʩʪʘʨʳʥ ʞװʨʛʽʟʫ ץʘʞʝʪ. 

ɹײʣ ʞײʤʳʩʪʘʨʜʳש ʙʘʩʪʳ ʤʽʥʜʝʪʽ ײץʤʜʳ ʪʳסʳʥʜʘʨʜʳ ʞʦ ʁʞᴅʥʝ ʪװʧ ʤʘשʳ ʘʡʤʘסʳʥʳש ʙʘʩʪʘʧץʳ 

ᴇʪʢʽʟʛʽʰʪʽʛʽʥ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ײפʤʜʳ ʪʳסʳʥʜʘʨʜʳ ץʘʫסʘ ʞᴅʥʝ ʩײʡʳץʪʳץʧʝʥ 

ʞʫʫ ʘʨץʳʣʳ ʞʦʷʜʳ. 

ɽʣʜʽש ʵʥʝʨʛʝʪʠʢʘʣʳץ ץʘʫʽʧʩʽʟʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʦʥʳש ʪʘʙʳʩʪʳ ʜʘʤʫʳʥʳש ʥʝʛʽʟʽʥʜʝ 

ʞʘʪʳʨ. ʄײʥʜʘ ʥʝʛʽʟʛʽ h ʝʰʽʤʜʝʨʜʽש ʙʽʨʽ ʤײʥʘʡ ᴇʥʜʽʨʫ ʧʨʦʮʝʩʪʝʨʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ʄײʥʜʘʡ ʞʘסʜʘʡ ʤײʥʘʡ ʙʝʨʫʜʽ ʘʨʪʪʳʨʫʜʳש ʞʘשʘ ʪʠʽʤʜʽ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʪײʨʘץʪʳ 

ʽʟʜʝʩʪʽʨʫʜʽש ᴇʟʝʢʪʽʣʽʛʽʥ ʘʥʳץʪʘʡʜʳ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ץʦʣʜʘʥʳʣʘʪʳʥ ʨʝʘʛʝʥʪʪʝʨʛʝ ʪʘʣʘʧʪʘʨ 

ᴇʩʫʜʝ, ʥʝײסʨʣʳʤ ʢװʨʜʝʣʽ ʭʠʤʠʷʣʳײץ ץʨʘʤʜʘʨʜʳ ᴅʟʽʨʣʝʫ ץʘʞʝʪʪʽʣʽʛʽ ʪʫʳʥʜʘʡʜʳ. 

ʄʘץʘʣʘʜʘ ʤײʥʘʡ סשײʳʣʘʨʳʥʳש ᴅʣʩʽʟ ʮʝʤʝʥʪʪʝʣʛʝʥ ײץʤʪʘʩʪʘʨʜʳ MPS REIS-I ʧʦʣʠʤʝʨʣʽ 

 ʙʝʢʽʪʫ ᴅʜʽʩʽ ץʤʜʳ ʭʠʤʠʷʣʳײץ ʳסʳʥʜʘשʧ ʤʘװʘʥ ʪסʨʘʤʤʝʥ ʙʝʢʽʪʫ ʪʫʨʘʣʳ ʞʘʟʳʣײץ

 ʝʥʛʽʟʫ ʥᴅʪʠʞʝʣʝʨʽ ʢʝʣʪʽʨʽʣʛʝʥ. MPS REIS ʧʦʣʠʤʝʨʣʽʢ ץʘʥ ʞᴅʥʝ ʦʥʳ ʧʨʘʢʪʠʢʘʣʳסʘʨʘʩʪʳʨʳʣץ

ʢʦʤʧʦʟʠʮʠʷʣʘʨʳ ץʘʞʝʪʪʽ ʥʦʨʤʘʪʠʚʪʽʢ-ʪʝʭʥʠʢʘʣʳײץ ץʞʘʪʪʘʨʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʛʝʥ ʞᴅʥʝ 

ʤײʥʘʡ ᴇʥʜʽʨʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʜʘ ץʦʣʜʘʥʫסʘ ײʩʳʥʳʣסʘʥ. MPS REIS ʢʦʤʧʦʟʠʮʠʷʩʳʥʳש 

ʭʠʤʠʷʣʳײץ ץʨʘʤʳ ʙʦʡʳʥʰʘ ʩʠʥʪʝʪʠʢʘʣʳץ ʧʦʣʠʤʝʨʣʝʨʜʽש, ʤʠʥʝʨʘʣʜʳ ʪײʪץʳʨ ʞᴅʥʝ 

ʪײʨʘץʪʘʥʜʳʨסʳʰʪʘʨʜʳש ʪװʨʣʽ ץʘʪʳʥʘʩʪʘʨʜʘסʳ ץʦʩʧʘʣʘʨʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

 ʳ ᴅʣʩʽʟסʳʥʜʘשʙʽʨʽ ʢʝʥ ʤʘ שʳʟʜʳ ʧʨʦʙʣʝʤʘʣʘʨʳʥʳשʤʘ שʳʤʘʥʳ ʧʘʡʜʘʣʘʥʫʜʳסשױ

ʮʝʤʝʥʪʪʝʣʛʝʥ ʞʳʥʳʩʪʘʨʜʳש ʙײʟʳʣʫʳ ʞᴅʥʝ ײץʤ ʰʳסʘʨʫ ʙʦʣʳʧ ץʘʣʘ ʙʝʨʝʜʽ, ʙײʣ ʘʡʪʘʨʣʳץʪʘʡ 

ʘʩץʳʥʫʣʘʨ ʪʫסʳʟʘʜʳ. נʳʣʳʤʠ-ʪʝʭʥʠʢʘʣʳץ ᴅʜʝʙʠʝʪʪʽ ʪʘʣʜʘʫ ʢᴇʧʪʝʛʝʥ ץʦʣʜʘʥʳʣʘʪʳʥ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨסʘ ץʘʨʘʤʘʩʪʘʥ, ʞᴇʥʜʝʫʜʽ ʪʘʣʘʧ ʝʪʝʪʽʥ סשײʳʤʘʣʘʨ ʩʘʥʳ ײʣסʘʶʳʥ, ʘʣ ʞᴇʥʜʝʫ 

ʞײʤʳʩʪʘʨʳʥʳש ʪʘʙʳʩʪʳʣʳסʳ ʪᴇʤʝʥ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. ɹײʣ ʩʘʣʘʜʘ ʪʘʙʳʩʪʳש ʥʝʛʽʟʛʽ ײץʨʘʫʰʳʩʳ 

ᴅʨʙʽʨ סשײʳʤʘסʘ ʘʪʘʫʣʳ ʢᴇʟץʘʨʘʩ, ʘʪʘʧ ʘʡʪץʘʥʜʘ, ʪʘשʜʘʣסʘʥ ʪʝʭʥʦʣʦʛʠʷʥʳש ʥʘץʪʳ ʛʝʦʣʦʛʠʷʣʳץ-

ʢᴅʩʽʧʪʽʢ ʞʘסʜʘʡʣʘʨסʘ ʤʽʥʜʝʪʪʽ ʙʝʡʽʤʜʝʣʫʽ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥʳ ʘʥʳץ. 

ʄײʥʘʡ ʞᴅʥʝ ʛʘʟ סשײʳʤʘʣʘʨʳʥʜʘסʳ ײץʤʜʳ ʰʳסʘʨʫʜʳ ʙʦʣʜʳʨʤʘʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʪʳʥ 

ʭʠʤʠʷʣʳץ ʢʦʤʧʦʟʠʮʠʷʣʘʨʜʳ ʪʘשʜʘʫʜʳש ʥʝʛʽʟʛʽ ᴇʣʰʝʤʜʝʨʽʥʝ ʞʘʪץʳʟʫסʘ ʙʦʣʘʜʳ: 

1. ɹʽʨʪʝʢʪʽ ʞᴅʥʝ ʪײʪץʳʨʣʳסʳ ʪᴇʤʝʥ, ʝʨʽʪʽʥʜʽʥʽש ᴇʥʜʽʨʽʣʫʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ; 

2. ʈʝʪʪʝʣʝʪʽʥ ʫʘץʳʪʳ; 

3. ɹʘʡʣʘʥʳʩʪʳʨʳʣסʘʥ ʞʳʥʳʩʪʳש ʙʝʨʽʢʪʽʛʽ; 

4. ɹʘʡʣʘʥʳʩʪʳʨʳʣסʘʥ ʞʳʥʳʩʪʳש ᴇʪʢʽʟʛʽʰʪʽʛʽʥʽש ʤʠʥʠʤʘʣʜʳ ʪᴇʤʝʥʜʝʫʽ 

ʇʂ MPS REIS-i-ʩʫʜʘסʳ ʧʦʣʠʤʝʨʜʽײ שʩʘץ ʜʠʩʧʝʨʩʪʽ ʩʫʩʧʝʥʟʠʷʩʳ, ʙײʣ ʦʥʳש ʞʦסʘʨʳ 

ᴇʪʢʽʟʛʽʰʪʽʢ ץʘʙʽʣʝʪʽʥ ʪʫʜʳʨʘʜʳ. MPS REIS-i ᴅʨʝʢʝʪʽʥʽש ʤᴅʥʽ ʤʳʥʘʣʘʨʜʘʥ ʪײʨʘʜʳ: ʪײʪץʳʨʣʳסʳ 

ʘʟ, ʧʦʣʠʤʝʨʜʽש ʝʨʽʪʽʥʜʽʩʽ ײץʤ ʙᴇʣʰʝʢʪʝʨʽʥ ʙʽʨʳסשʘʡ ʢᴇʣʝʤʜʽ ץʘץשʘסʘ ʞʝʣʽʤʜʝʡʜʽ. 

ʇʦʣʠʤʝʨʣʝʫ ʨʝʘʢʮʠʷʩʳ ʘʷץʪʘʣסʘʥʥʘʥ ʢʝʡʽʥ ʤײʥʜʘʡ ײץʨʳʣʳʤ ʞʦסʘʨʳ ʤʝʭʘʥʠʢʘʣʳץ 

ʙʝʨʽʢʪʽʛʽʤʝʥ (ʩʳסʫסʘ ʙʝʨʽʢʪʽʛʽ 10 ʄʇʘ ʘʩʪʘʤ) ʞᴅʥʝ ʛʘʟ ʙʝʥ ʩײʡʳץʪʳץ ʙʦʡʳʥʰʘ ᴇʪʢʽʟʛʽʰʪʽʛʽʤʝʥ 

ʩʠʧʘʪʪʘʣʘʜʳ. 
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2-ʩʫʨʝʪ. MPS REIS-  ̔ʞᴅʥʝ ʦʥʳײץ שʨʳʣʳʤʳ ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

ɿʝʨʪʭʘʥʘʣʳץ ʞʘסʜʘʡʣʘʨʜʘ ʞʘʩʘʥʜʳ ʢʝʨʥʜʝ ʇʂ MPS REIS-i ײץʤʜʳ ʙʝʢʽʪʫʜʽ װʣʛʽʣʝʫ 

ʧʨʦʮʝʩʽʥʜʝ ʙʝʨʽʢ ᴇʪʢʽʟʙʝʡʪʽʥ ʪʘʩ ʪװʟʽʣʝʜʽ, ʙײʣ ʨʝʪʪʝ ᴇʪʢʽʟʛʽʰʪʽʢʪʽש ʙʘʩʪʘʧץʳ ʤᴅʥʥʝʥ ʪᴇʤʝʥʜʝʫʽ 

ʦʨʪʘʰʘ ʝʩʝʧʧʝʥ 25 % - ʜʘʥ ʘʩʧʘʡʜʳ. ɹײʣ ײץʤ ʰʳסʘʨʫʜʳ ʞʦʶ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʜʘסʳ ʞʘשʘ 

 ʘʨʘʞʘʥʙʘʩ ʢʝʥ ʦʨʳʥʜʘ ʇʂ MPS REIS-i ʘʟ ʮʝʤʝʥʪʪʝʣʛʝʥפ .ʤʢʽʥʜʽʢ ʙʝʨʜʽװʘ ʤסʩʳʥʫײ ʨʘʤʜʳײץ

ʞʳʥʳʩʪʘʨʜʳ ʙʝʢʽʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʩʳʥʘץʪʘʥ ᴇʪʪʽ. ʊᴅʞʽʨʠʙʝʣʽʢ-ʢᴅʩʽʧʪʽʢ ʞײʤʳʩʪʘʨ ʙʘʩʪʘʣʘʨ 

ʘʣʜʳʥʜʘ ʪʝʭʥʦʣʦʛʠʷ ʤʝʥ ײץʨʘʤ ʨʝʮʝʧʪʫʨʘʩʳʥʳש ʢʝʥ ʦʨʥʳ ʞʘסʜʘʡʳʥʘ ʞᴅʥʝ ʥʘץʪʳ ˉ2110 

 .ʨʛʽʟʽʣʜʽ [3]װʪʘʨ ʞץʩʳʥʘ ץʳʤʘʩʳʥʘ ʙʝʡʽʤʜʝʣʫʽ ʙʦʡʳʥʰʘ ʟʝʨʪʭʘʥʘʣʳסשײ

ʂᴇʨʽʧ ʦʪʳʨסʘʥʳʤʳʟʜʘʡ, ʙײʣ ʪʝʭʥʦʣʦʛʠʷʥʳ ʧʘʡʜʘʣʘʥʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʤʝʭʘʥʠʢʘʣʳץ 

 ʥʜʝʣʽʢʪʽװʘʡʪʫ ʞᴅʥʝ ʢסʣײ ʨʜʝʣʽ ʞᴇʥʜʝʫ ʤʝʨʟʽʤʽʥ 30 ʝʩʝװʩʘʥʳʥ 10 ʝʩʝ ʘʟʘʡʪʫ, ʢ שʦʩʧʘʣʘʨʜʳץ

ʦʨʪʘʰʘ ʜʝʙʝʪʽʥʽ3 ש ʝʩʝ ײʣסʘʶʳ ʘʣʳʥʜʳ. 

2015 ʞʳʣʳ ʢʝʥ ʦʨʥʳʥʜʘ ʪʘסʳ 20 סשײʳʤʘ ᴇשʜʝʣʜʽ. MPS REIS-i PC ʢᴇʤʝʛʽʤʝʥ ʥᴅʪʠʞʝʩʽʥʜʝ 

ʞʦסʘʨʳ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʪʠʽʤʜʽʣʽʢʪʽ ʢᴇʨʩʝʪʪʽ: ʙʘʨʣʳץ ʞʘסʜʘʡʣʘʨʜʘ ʤʝʭʘʥʠʢʘʣʳץ ץʦʩʧʘʣʘʨʜʳש 

ʢʝʤ ʜʝʛʝʥʜʝ 40-50 %-סʘ ʪᴇʤʝʥʜʝʫʽ, ʢװʨʜʝʣʽ ʞᴇʥʜʝʫ ʢʝʟʝשʽʥʽ3-10 ש ʝʩʝ ʘʨʪʫʳ ʙʘʡץʘʣʜʳ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ ᴇʪʢʽʟʛʽʰʪʽʛʽʥʽש ʪᴇʤʝʥʜʝʫʽ 10-12 %-ʜʘʥ ʘʩʧʘʜʳ. 

 ʳʥסʳ ʘʡʤʘשʧ ʤʘװʪ שʳʤʘʣʘʨʜʳסשײ ʘʨʘʪʳʥסʤ ʰʳײץ ʘʥʜʘ, ʇʂ MPS REIS-iץʦʨʳʪʘ ʘʡʪפ

ʙʝʢʽʪʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʜʘ ץʦʣʜʘʥʫ ײץʤʥʳש ʙʽʣʽʥʫʽʥ ʘʟʘʡʪʫסʘ, סשײʳʤʘ ʽʰʽʥʜʝʛʽ ʞʘʙʜʳץʪʘʨʜʳ 

ʧʘʡʜʘʣʘʥʫ ʤʝʨʟʽʤʽʥ ײʟʘʨʪʪʳ. ɹײʣ ʪʝʭʥʦʣʦʛʠʷ סשײʳʤʘʥʳש ̔ ʰʽʥ çʮʝʤʝʥʪʪʝʤʝʡ-ʘץè, ʪʘʙʠסʠ ʪװʨʜʝ 

 ʨʜʝʣʽ ʞᴇʥʜʝʫʛʝ ʢʝʪʝʪʽʥװʳʤʘʣʘʨʜʳ ʢסשײ ,ץʨʘʜʳ. ʉʦʥʜʘʡ-ʘײʩʪʘʧ ʪײ ʤʜʳײץ ,ʘʪʘʡʪʳʧץ

ʰʳסʳʥʜʘʨʜʳ ץʳʩץʘʨʪʫסʘ, ʦʣʘʨʜʳש ᴇʥʽʤʜʽʣʽʛʽʥ ʙʽʨ ʫʘץʳʪʪʘ ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 
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ʄɸʐʀʅɸ ɾɸʉɸʋɼɸנʓ ʎʀʌʈʃʓפ ʊɽʍʅʆʃʆɻʀʗʃɸʈ: 

ɹɯʃɯʄ, נʓʃʓʄ ɾᴄʅɽ ᴆʅɼɯʈɯʉ ʀʅʊɽɻʈɸʎʀʗʉʓ 

 

ʂʝʥʞʝסʘʣʠ ʅ.ʉ. - ʘʨʥʘʡʳ ʧᴅʥ ʦץʳʪʫʰʳʩʳ 
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çʍʘʣʝʣ ᴆʟʙʝʢסʘʣʠʝʚ ʘʪʳʥʜʘסʳ ʄʘסשʳʩʪʘʫ ʞʦסʘʨʳ ʧʦʣʠʪʝʭʥʠʢʘʣʳץ ʢʦʣʣʝʜʞʽè ʄʂפʂ, 

ɸץʪʘʫ, פʘʟʘץʩʪʘʥ 

 

ɸשʜʘʪʧʘ: ɹײʣ ʙʘʷʥʜʘʤʘʜʘ ʤʘʰʠʥʘ ʞʘʩʘʫ ʩʘʣʘʩʳʥʜʘסʳ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʨᴇʣʽ 

 ,ʳ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩ ʪʘʣʜʘʥʳʧסʳʣʳʤ ʞᴅʥʝ ᴇʥʜʽʨʽʩ ʘʨʘʩʳʥʜʘס ,ʘʨʘʩʪʳʨʳʣʘʜʳ. ɹʽʣʽʤ ʙʝʨʫץ

ʦʣʘʨʜʳש ʠʥʪʝʛʨʘʮʠʷʩʳ ʘʨץʳʣʳ ʠʥʥʦʚʘʮʠʷʣʳץ ʜʘʤʫסʘ ץʦʣ ʞʝʪʢʽʟʫ ʞʦʣʜʘʨʳ ʩʠʧʘʪʪʘʣʘʜʳ. 

ɿʘʤʘʥʘʫʠ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫʜʽש ʪʠʽʤʜʽʣʽʛʽ ʤʝʥ ʙʦʣʘʰʘסʳ ʘʡץʳʥʜʘʣʘʜʳ. 

ʊװʡʽʥ ʩᴇʟʜʝʨ:ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ, ʤʘʰʠʥʘ ʞʘʩʘʫ, ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ, ʮʠʬʨʣʘʥʜʳʨʫ, 

ᴇʥʜʽʨʽʩ, ʙʽʣʽʤ ʙʝʨʫ, סʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨ, ʠʥʥʦʚʘʮʠʷʣʘʨ, ʠʥʪʝʛʨʘʮʠʷ, ʠʥʜʫʩʪʨʠʷ 4.0, CAD/CAM 

ʞװʡʝʣʝʨʽ, ʨʦʙʦʪʦʪʝʭʥʠʢʘ, ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ, ʩʤʘʨʪ ᴇʥʜʽʨʽʩ, ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫ. 

 

 .ʽʥʝʥ ʝʥʛʽʟʽʣʫʜʝשʩʘʣʘʩʳʥʘ ʢʝ ץʙʘʨʣʳ שʪʝʭʥʦʣʦʛʠʷʣʘʨ ᴇʥʜʽʨʽʩʪʽ ץʜʘ ʮʠʬʨʣʳשʘʟʽʨʛʽ ʪʘפ

ʄʘʰʠʥʘ ʞʘʩʘʫ ʩʘʣʘʩʳ ï ʵʢʦʥʦʤʠʢʘʥʳש ʞʝʪʝʢʰʽ ʙʘסʳʪʪʘʨʳʥʳש ʙʽʨʽ ʨʝʪʽʥʜʝ ʮʠʬʨʣʘʥʜʳʨʫ 

 ,ʘʥʘ ʝʤʝʩס ʳ ᴇʟʛʝʨʽʩʪʝʨ ʪʝʢ ᴇʥʜʽʨʽʩ ʧʨʦʮʝʩʽʥʝסʣ ʩʘʣʘʜʘײʘʙʳʣʜʘʫʜʘ. ɹץ ʨʜʝװʜʝʨʽʩʽʥ ʙʝʣʩʝʥʜʽ ʪװ

ʩʦʥʳʤʝʥ ץʘʪʘʨ ʙʽʣʽʤ ʙʝʨʫ ʤʝʥ סʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨʛʝ ʜʝ ʪʽʢʝʣʝʡ ᴅʩʝʨ ʝʪʝʜʽ. 

ɹʽʣʽʤ, סʳʣʳʤ ʞᴅʥʝ ᴇʥʜʽʨʽʩ ʘʨʘʩʳʥʜʘסʳ ʪʠʽʤʜʽ ʙʘʡʣʘʥʳʩ ʠʥʥʦʚʘʮʠʷʣʳץ ʵʢʦʥʦʤʠʢʘʥʳש 

ʜʘʤʫʳʥʘ ʥʝʛʽʟ ʙʦʣʘʜʳ. ʉʦʥʜʳץʪʘʥ ʘʪʘʣסʘʥ װʰ ʙʘסʳʪʪʳש ʠʥʪʝʛʨʘʮʠʷʩʳ ʟʘʤʘʥʘʫʠ ץʦסʘʤʥʳש 

ʙʘʩʪʳ ʪʘʣʘʧʪʘʨʳʥʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.ʄʘʰʠʥʘ ʞʘʩʘʫʜʘ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ 

 ʳ ʞʳʣʜʘʨʳסשʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʉʦװʘ ʤסʩʘʧʘʩʳ ʤʝʥ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ שʦʣʜʘʥʫ ᴇʥʜʽʨʽʩʪʽץ

ʢʦʤʧʴʶʪʝʨʣʽʢ ʞʦʙʘʣʘʫ ʞװʡʝʣʝʨʽ (CAD), ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ᴇʥʜʽʨʽʩ (CAM), ʩʘʥʜʳץ 

ʙʘסʜʘʨʣʘʤʘʣʳץ ʙʘʩץʘʨʫ (CNC) ʞᴅʥʝ ʨʦʙʦʪʪʘʥʜʳʨʳʣסʘʥ ʞװʡʝʣʝʨ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʫʜʘ. ɹײʣ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʘʜʘʤ ʬʘʢʪʦʨʳʥ ʘʟʘʡʪʳʧ, ʜᴅʣʜʽʢʪʽ ʞʦסʘʨʳʣʘʪʘʜʳ. 

3D ʤʦʜʝʣʴʜʝʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʘʨץʳʣʳ ʢװʨʜʝʣʽ ʙᴇʣʰʝʢʪʝʨ ʘʣʜʳʥ ʘʣʘ ʚʠʨʪʫʘʣʜʳ ʦʨʪʘʜʘ 

ʪʝʢʩʝʨʽʣʝʜʽ. ɹײʣ ᴇʥʜʽʨʽʩʪʽʢ ץʘʪʝʣʽʢʪʝʨʜʽ ʘʟʘʡʪʳʧ, ʰʳסʳʥʜʘʨʜʳ ʪᴇʤʝʥʜʝʪʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, 

çʘץʳʣʜʳ ᴇʥʜʽʨʽʩè ʪײʞʳʨʳʤʜʘʤʘʩʳ ᴇʥʜʽʨʽʩ ʧʨʦʮʝʩʪʝʨʽʥ ʪʦʣʳץ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ [1]. 

ɹʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝ ʜʝ ʮʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʤʘשʳʟʜʳ ʦʨʳʥ ʘʣʘʜʳ. ɾʦסʘʨʳ ʦץʫ 

ʦʨʳʥʜʘʨʳ ʟʘʤʘʥʘʫʠ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʤʝשʛʝʨʛʝʥ ʤʘʤʘʥʜʘʨ ʜʘʷʨʣʘʫסʘ ʙʘסʳʪʪʘʣסʘʥ. ɺʠʨʪʫʘʣʜʳ 

ʟʝʨʪʭʘʥʘʣʘʨ, ʦʥʣʘʡʥ ʧʣʘʪʬʦʨʤʘʣʘʨ ʞᴅʥʝ ʩʠʤʫʣʷʮʠʷʣʳץ ʙʘסʜʘʨʣʘʤʘʣʘʨ ʩʪʫʜʝʥʪʪʝʨʜʽש 

ʧʨʘʢʪʠʢʘʣʳץ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. ɼʫʘʣʴʜʳ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽ ʘʨץʳʣʳ 

ʩʪʫʜʝʥʪʪʝʨ ᴇʥʜʽʨʽʩʪʽʢ ʪᴅʞʽʨʠʙʝʜʝʥ ᴇʪʝʜʽ. 

 .ʥʝʛʽʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ שʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʜʘʤʳʪʫ ʤʝʥ ʝʥʛʽʟʫʜʽשʳʣʳʤ ʩʘʣʘʩʳ ʞʘנ

 ʡʝʣʝʨ ʞᴅʥʝװʘʥ ʞסʘ ʤʘʪʝʨʠʘʣʜʘʨ, ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣשʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨ ʥᴅʪʠʞʝʩʽʥʜʝ ʞʘנ

ʵʥʝʨʛʠʷ װʥʝʤʜʝʡʪʽʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʧʘʡʜʘ ʙʦʣʘʜʳ. ɹײʣ ʞʘשʘʣʳץʪʘʨ ᴇʥʜʽʨʽʩʪʝ ץʦʣʜʘʥʳʣʳʧ, 

ᴇʥʽʤ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫסʘ ʳץʧʘʣ ʝʪʝʜʽ. 

ᴆʥʜʽʨʽʩ ʦʨʳʥʜʘʨʳ סʳʣʳʤʠ ʞʝʪʽʩʪʽʢʪʝʨʜʽ ʪᴅʞʽʨʠʙʝʛʝ ʝʥʛʽʟʽʧ, ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʣʝʨʽʤʝʥ 

ʪʳסʳʟ ʙʘʡʣʘʥʳʩ ʦʨʥʘʪʘʜʳ. ɹʽʨʣʝʩʢʝʥ סʳʣʳʤʠ ʞʦʙʘʣʘʨ ʤʝʥ ʠʥʥʦʚʘʮʠʷʣʳץ ʦʨʪʘʣʳץʪʘʨ 

ʠʥʪʝʛʨʘʮʠʷʥʳש ʪʠʽʤʜʽ ʤʦʜʝʣʽʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ. 

ɿʝʨʪʭʘʥʘʥʳש ʤʘץʩʘʪʳ: 

ɸʢʢʨʝʜʠʪʪʝʫ ʘʷʩʳ ʰʝשʙʝʨʽʥʜʝ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥ ʞװʨʛʽʟʫʜʽ, ʩʦʥʜʘʡ-ʘץ 

ʟʘʤʘʥʘʫʠ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ ʞʘʙʜʳץʪʘʨʜʳ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ ʩʳʨʪץʳ ײʡʳʤʜʘʨסʘ 

ʤʘʤʘʥʜʘʥʜʳʨʳʣסʘʥ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ; סʳʣʳʤʠ ᴅʣʝʫʝʪʪʽ ʜʘʤʳʪʫסʘ, 

ʤʘʤʘʥʜʘʨʜʳ ʜʘʷʨʣʘʫ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫסʘ ʞᴅʥʝ ʩʘʣʘʥʳש ʠʥʥʦʚʘʮʠʷʣʳץ ʜʘʤʫʳʥʘ ʞᴅʨʜʝʤʜʝʩʫʛʝ 

ʙʘסʳʪʪʘʣסʘʥ[2]. 

ɿʝʨʪʭʘʥʘʥʳש ʥʝʛʽʟʛʽ ʤʽʥʜʝʪʪʝʨʽ: 

V ʤʘʰʠʥʘ ʞʘʩʘʫʜʘסʳ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ʞᴅʥʝ ʨʦʙʦʪʪʘʥʜʳʨʫ ʩʘʣʘʩʳʥʜʘ סʳʣʳʤʠ 

ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʫ; 

V ʪʘʧʩʳʨʳʩ ʙʝʨʫʰʽʣʝʨʛʝ ʟʝʨʪʭʘʥʘʘʨʘʣʳץ ʩʘʣʳʩʪʳʨʤʘʣʳ ʩʳʥʘץʪʘʨ ʞװʨʛʽʟʫ; 

V ʘʢʢʨʝʜʠʪʪʝʫ ʘʷʩʳʥʘ ʩᴅʡʢʝʩ ʩʳʨʪץʳ ײʡʳʤʜʘʨסʘ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫ. 

V ɿʝʨʪʭʘʥʘʥʳש ʥʝʛʽʟʛʽ ץʳʟʤʝʪ ʙʘסʳʪʪʘʨʳ: 

V ʘʢʢʨʝʜʠʪʪʝʫ ʘʷʩʳ ʰʝשʙʝʨʽʥʜʝ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥ ʞװʨʛʽʟʫ; 
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V ʘʢʢʨʝʜʠʪʪʝʫ ʘʷʩʳʥʘ ʩᴅʡʢʝʩ ʩʳʨʪץʳ ײʡʳʤʜʘʨסʘ סʳʣʳʤʠ-ʪʝʭʥʠʢʘʣʳץ ʞᴅʥʝ 

ʠʥʞʠʥʠʨʠʥʛ ץʳʟʤʝʪʪʝʨʽʥ ʢᴇʨʩʝʪʫ; 

V ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʢᴅʩʽʧʦʨʳʥʜʘʨʤʝʥ ʙʽʨʣʝʩʽʧ ץʦʣʜʘʥʙʘʣʳ ʞᴅʥʝ ʠʥʥʦʚʘʮʠʷʣʳץ ʞʦʙʘʣʘʨʜʳ 

ʦʨʳʥʜʘʫסʘ ץʘʪʳʩʫ; 

V ʩʪʫʜʝʥʪʪʝʨʜʽ ʧʨʘʢʪʠʢʘסʘ ʙʘסʳʪʪʘʣסʘʥ ʦץʳʪʫʜʳ ץʦʩʘ ʘʣסʘʥʜʘ, ʤʘʤʘʥʜʘʨʜʳ ʜʘʷʨʣʘʫ 
ʞᴅʥʝ ʙʽʣʽʢʪʽʣʽʛʽʥ ʘʨʪʪʳʨʫ. 

ɹױױ ʊײʨʘץʪʳ ʜʘʤʫ ʤʘץʩʘʪʪʘʨʳʥʘ ʙʘʡʣʘʥʳʩʳ: 

çʄʘʰʠʥʘ ʞʘʩʘʫʜʘסʳ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨè ʟʝʨʪʭʘʥʘʩʳ ʠʥʥʦʚʘʮʠʷʣʳץ ᴇʥʝʨʢᴅʩʽʧʪʽʢ 

ʠʥʬʨʘײץʨʳʣʳʤʜʳ ʜʘʤʳʪʫ ʞᴅʥʝ ʦʟʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫ ʘʨץʳʣʳ SDG 9-סʘ, ʩʦʥʜʘʡ-ʘץ 

ʟʘʤʘʥʘʫʠ ʮʠʬʨʣʳײץ ץʟʳʨʝʪʪʝʨʽ ʙʘʨ ʤʘʤʘʥʜʘʨʜʳ ʩʘʧʘʣʳ, ʧʨʘʢʪʠʢʘסʘ ʙʘסʳʪʪʘʣסʘʥ ʜʘʷʨʣʘʫʜʳ 

 .ʧʘʣ ʝʪʝʜʽץʦʣ ʞʝʪʢʽʟʫʛʝ ʳץ ʳʣʳ SDG 4-ʢʝץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʘʨץ

1. ʎʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʤʘשʳʟʳ 

ʄʘʰʠʥʘ ʞʘʩʘʫʜʘ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ᴇʥʜʽʨʽʩʪʽʢ ʪʠʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ:ᴆʥʜʽʨʽʩʪʽ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ.ɼʝʨʝʢʪʝʨʜʽ ʥʘץʪʳ ʫʘץʳʪʪʘ ʪʘʣʜʘʫ.ɸץʘʫʣʘʨʜʳ ʘʣʜʳʥ ʘʣʘ 

ʘʥʳץʪʘʫ.תʣʢʝʥ ʜʝʨʝʢʪʝʨ ʪʝʭʥʦʣʦʛʠʷʩʳ ʘʨץʳʣʳ ᴇʥʜʽʨʽʩʪʽʢ ʰʝʰʽʤʜʝʨ ʜᴅʣ ᴅʨʽ ʞʳʣʜʘʤ 

 .ʘʙʳʣʜʘʥʘʜʳץ

2. ɹʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝʛʽ ʠʥʪʝʛʨʘʮʠʷ 

 ʘ ʠʝסʜʳʣʘʨסʜʘ ץʙʽʣʽʤʤʝʥ ʰʝʢʪʝʣʤʝʡ, ʧʨʘʢʪʠʢʘʣʳ ץʘʟʽʨʛʽ ʠʥʞʝʥʝʨʣʝʨ ʪʝʢ ʪʝʦʨʠʷʣʳפ

ʙʦʣʫʳ ʪʠʽʩ. ʆʩʳ ʤʘץʩʘʪʪʘ: 

V ʋʥʠʚʝʨʩʠʪʝʪʪʝʨʜʝ ʮʠʬʨʣʳץ ʟʝʨʪʭʘʥʘʣʘʨ ʘʰʳʣʫʜʘ 

V CAD/CAM ʞװʡʝʣʝʨʽ ʦץʳʪʳʣʫʜʘ 

ɼʫʘʣʜʳ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽ ʝʥʛʽʟʽʣʫʜʝ 

 ʙʘʡʣʘʥʳʩʳ שʳʣʳʤ ʤʝʥ ᴇʥʜʽʨʽʩʪʽנ .3

 :ʧʘʣ ʝʪʝʜʽץʜʘʤʫʳʥʘ ʳ ץʠʥʥʦʚʘʮʠʷʣʳ שʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨ ᴇʥʜʽʨʽʩʪʽנ

V ɾʘשʘ ʤʘʪʝʨʠʘʣʜʘʨ ʞʘʩʘʫ 

V ʈʦʙʦʪʪʘʥʜʳʨʫ ʞװʡʝʣʝʨʽʥ ʜʘʤʳʪʫ 

V ᴆʥʜʽʨʽʩʪʽ ʤʦʜʝʣʴʜʝʫ 

ʘʟʽʨʛʽ ʪʘשʜʘ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ᴅʣʝʤʜʽʢ ʵʢʦʥʦʤʠʢʘʥʳש ʥʝʛʽʟʛʽ ץʦʟסʘʫʰʳ ʢװʰʽʥʝ 

ʘʡʥʘʣʜʳ. ᴄʩʽʨʝʩʝ ʤʘʰʠʥʘ ʞʘʩʘʫ ʩʘʣʘʩʳʥʜʘ ʮʠʬʨʣʘʥʜʳʨʫ ᴇʥʜʽʨʽʩ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ, ᴇʥʽʤ 

ʩʘʧʘʩʳʥ ʞʘץʩʘʨʪʫסʘ ʞᴅʥʝ ʰʳסʳʥʜʘʨʜʳ ʘʟʘʡʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹײʣ װʨʜʽʩ ʙʽʣʽʤ ʙʝʨʫ, 

 ʪʘʥץʳʟ ʙʘʡʣʘʥʳʩʪʳ ʪʘʣʘʧ ʝʪʝʜʽ. ʉʦʥʜʳסʳ ʪʳסʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨ ʞᴅʥʝ ᴇʥʜʽʨʽʩ ʘʨʘʩʳʥʜʘס

ʦʣʘʨʜʳש ʠʥʪʝʛʨʘʮʠʷʩʳ ï ʠʥʥʦʚʘʮʠʷʣʳץ ʜʘʤʫʜʳש ʙʘʩʪʳ ʰʘʨʪʳ. 

1. ʄʘʰʠʥʘ ʞʘʩʘʫʜʘסʳ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʨᴇʣʽ 

ʄʘʰʠʥʘ ʞʘʩʘʫ ʩʘʣʘʩʳʥʜʘ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʢʝʣʝʩʽ ʙʘסʳʪʪʘʨʜʘ ʢʝשʽʥʝʥ 

 :ʦʣʜʘʥʳʣʘʜʳץ

V CAD/CAM/CAE ʞװʡʝʣʝʨʽ ï ʞʦʙʘʣʘʫ ʞᴅʥʝ ᴇʥʜʽʨʽʩʪʽ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ 

V 3D ʤʦʜʝʣʴʜʝʫ ʞᴅʥʝ 3D ʙʘʩʳʧ ʰʳסʘʨʫ ï ʧʨʦʪʦʪʠʧ ʞʘʩʘʫʜʳ ʞʝʜʝʣʜʝʪʫ 

V ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ (AI) ï ᴇʥʜʽʨʽʩʪʽ ʦשʪʘʡʣʘʥʜʳʨʫ 

V IoT (ʟʘʪʪʘʨ ʠʥʪʝʨʥʝʪʽ) ï ʞʘʙʜʳץʪʘʨʜʳ ʙʘץʳʣʘʫ ʞᴅʥʝ ʙʘʩץʘʨʫ 

V Big Data ï ᴇʥʜʽʨʽʩʪʽʢ ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫ 

2. ɹʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝʛʽ ʮʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷ 

ʄʘʰʠʥʘ ʞʘʩʘʫ ʩʘʣʘʩʳʥʘ ץʘʞʝʪʪʽ ʤʘʤʘʥʜʘʨʜʳ ʜʘʷʨʣʘʫ װʰʽʥ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝ ʢʝʣʝʩʽ 

ᴇʟʛʝʨʽʩʪʝʨ ʦʨʳʥ ʘʣʫʜʘ: 

V ʀʥʞʝʥʝʨʣʽʢ ʙʽʣʽʤʛʝ IT ײץʟʳʨʝʪʪʝʨʽʥ ʝʥʛʽʟʫ 

V ɺʠʨʪʫʘʣʜʳ ʟʝʨʪʭʘʥʘʣʘʨ ʤʝʥ ʩʠʤʫʣʷʮʠʷʣʘʨ ץʦʣʜʘʥʫ 

V ʆʥʣʘʡʥ ʙʽʣʽʤ ʙʝʨʫ ʧʣʘʪʬʦʨʤʘʣʘʨʳʥʳש ʜʘʤʫʳ 

V ɼʫʘʣʴʜʳ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽ (ʦץʫ + ᴇʥʜʽʨʽʩ ʪᴅʞʽʨʠʙʝʩʽ) 

V ʉʪʫʜʝʥʪʪʝʨ ʪʝʢ ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤ ʘʣʳʧ ץʘʥʘ ץʦʡʤʘʡ, ʥʘץʪʳ ᴇʥʜʽʨʽʩʪʽʢ ʤᴅʩʝʣʝʣʝʨʜʽ 

ʰʝʰʫʛʝ װʡʨʝʥʝʜʽ. 

 ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʳ שʳʣʳʤ ʤʝʥ ᴇʥʜʽʨʽʩʪʽנ .3

 ʘ ʥʝʛʽʟ ʙʦʣʘʜʳ. ɸʣ ᴇʥʜʽʨʽʩ ʩʦʣסʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʜʘʤʳʪʫשʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨ ʞʘנ

ʞʘשʘʣʳץʪʘʨʜʳ ʧʨʘʢʪʠʢʘʜʘ ʞװʟʝʛʝ ʘʩʳʨʘʜʳ. ɹײʣ ʙʘʡʣʘʥʳʩʪʳ ʢװʰʝʡʪʫ װʰʽʥ: 
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V ʋʥʠʚʝʨʩʠʪʝʪʪʝʨ ʤʝʥ ʢᴅʩʽʧʦʨʳʥʜʘʨ ʘʨʘʩʳʥʜʘ ʩʝʨʽʢʪʝʩʪʽʢ ʦʨʥʘʪʫ 

V נʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʦʨʪʘʣʳץʪʘʨʳʥ ʜʘʤʳʪʫ 

V ʉʪʘʨʪʘʧ ʞʦʙʘʣʘʨʜʳ ץʦʣʜʘʫ 

V ʊʝʭʥʦʣʦʛʠʷ ʪʨʘʥʩʬʝʨʪʽ ʤʝʭʘʥʠʟʤʜʝʨʽʥ ʝʥʛʽʟʫ 

ʄײʥʜʘʡ ʠʥʪʝʛʨʘʮʠʷ ʠʥʥʦʚʘʮʠʷʣʘʨʜʳש ʪʝʟ ʝʥʛʽʟʽʣʫʽʥʝ ʳץʧʘʣ ʝʪʝʜʽ. 

4. ʀʥʪʝʛʨʘʮʠʷʥʳש ʘʨʪʳץʰʳʣʳץʪʘʨʳ 

ɹʽʣʽʤ, סʳʣʳʤ ʞᴅʥʝ ᴇʥʜʽʨʽʩʪʽש ʠʥʪʝʛʨʘʮʠʷʩʳ ʢʝʣʝʩʽ ʥᴅʪʠʞʝʣʝʨʛʝ ʘʣʳʧ ʢʝʣʝʜʽ: 

V ɾʦסʘʨʳ ʙʽʣʽʢʪʽ ʤʘʤʘʥʜʘʨ ʜʘʷʨʣʘʫ 

V ʀʥʥʦʚʘʮʠʷʣʳץ ᴇʥʽʤʜʝʨʜʽש ʧʘʡʜʘ ʙʦʣʫʳ 

V ᴆʥʜʽʨʽʩʪʽש ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ ʘʨʪʪʳʨʫ 

V ʕʢʦʥʦʤʠʢʘʥʳש ʪײʨʘץʪʳ ʜʘʤʫʳ 

 ʨʜʽʩʽװ ʳ ʮʠʬʨʣʘʥʜʳʨʫסʩʪʘʥʜʘץʘʟʘפ .5

 ʜʘʨʣʘʤʘʩʳ ʘʷʩʳʥʜʘ ʤʘʰʠʥʘ ʞʘʩʘʫ ʩʘʣʘʩʳʥסʩʪʘʥè ʙʘץʘʟʘפ ץʩʪʘʥʜʘ çʎʠʬʨʣʳץʘʟʘפ

ʜʘʤʳʪʫסʘ ʝʨʝʢʰʝ ʢᴇשʽʣ ʙᴇʣʽʥʫʜʝ. ʅʝʛʽʟʛʽ ʙʘסʳʪʪʘʨ: 

V ᴆʥʝʨʢᴅʩʽʧʪʽ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ 

V ʀʥʜʫʩʪʨʠʷ 4.0 ʵʣʝʤʝʥʪʪʝʨʽʥ ʝʥʛʽʟʫ 

V ʀʥʞʝʥʝʨʣʽʢ ʢʘʜʨʣʘʨʜʳ ʜʘʷʨʣʘʫ 

V נʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨʜʽ ץʘʨʞʳʣʘʥʜʳʨʫ 

ɹײʣ h ʘʨʘʣʘʨ ʝʣʜʽש ʪʝʭʥʦʣʦʛʠʷʣʳץ ʪᴅʫʝʣʩʽʟʜʽʛʽʥ ʥʳסʘʡʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ. 

 :ʦʨʳʪʳʥʜʳפ

 ʘשʜʘʤʫʳʥʘ ʞʘ שʪʝʭʥʦʣʦʛʠʷʣʘʨ ʩʘʣʘʥʳ ץʳ ʮʠʬʨʣʳסʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, ʤʘʰʠʥʘ ʞʘʩʘʫʜʘפ

ʤװʤʢʽʥʜʽʢʪʝʨ ʘʰʘʜʳ. ɹʽʣʽʤ, סʳʣʳʤ ʞᴅʥʝ ᴇʥʜʽʨʽʩ ʘʨʘʩʳʥʜʘסʳ ʠʥʪʝʛʨʘʮʠʷ ʠʥʥʦʚʘʮʠʷʣʳץ 

ʜʘʤʫʜʳש ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ʙʘסʳʪʪʳ ʜʘʤʳʪʫ ʝʣ ʵʢʦʥʦʤʠʢʘʩʳʥʳש ʙᴅʩʝʢʝʛʝ 

 .ʧʨʦʛʨʝʩʢʝ ʞʦʣ ʘʰʘʜʳ[3] ץʘʙʽʣʝʪʪʽʣʽʛʽʥ ʘʨʪʪʳʨʳʧ, ʪʝʭʥʦʣʦʛʠʷʣʳץ

1. ɹʽʣʽʤ: ʄʘʤʘʥʜʘʨ ʜʘʷʨʣʘʫʜʳש ʞʘשʘ ʩʘʧʘʩʳ 

ʎʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʝʥ ʞʘשʘ ײץʟʳʨʝʪʪʽʣʽʢʪʝʨʜʽ ʪʘʣʘʧ ʝʪʝʜʽ: 

ɾʘשʘ ʙʽʣʽʤ ʙʝʨʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳ: Shakarim University ʞᴅʥʝ Satbayev University ʩʠʷץʪʳ 

ʞʝʪʝʢʰʽ ʞʦסʘʨʳ ʦץʫ ʦʨʳʥʜʘʨʳʥʜʘ çʄʘʰʠʥʘ ʞʘʩʘʫʜʘסʳ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨè ʩʠʷץʪʳ 

ʟʘʤʘʥʘʫʠ ʙʘסʜʘʨʣʘʤʘʣʘʨ ʝʥʛʽʟʽʣʫʜʝ. 

ʇʨʘʢʪʠʢʘʣʳץ ʙʘסʳʪ: ʉʪʫʜʝʥʪʪʝʨ CAD/CAM/CAE ʞװʡʝʣʝʨʽʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʜʽ, 3D-

ʤʦʜʝʣʴʜʝʫʜʽ ʞᴅʥʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʤʝשʛʝʨʝʜʽ. 

 ʳʪʘʡ ʞᴅʥʝפ ,ʪᴅʞʽʨʠʙʝ ʘʣʤʘʩʫ (ʤʳʩʘʣʳ ץʘʨʘʣʳץʜʘʨʣʘʤʘʣʘʨ: ʍʘʣʳסʦʩ ʜʠʧʣʦʤʜʳ ʙʘפ

ʖʅɽʉʂʆ-ʤʝʥ ʳʥʪʳʤʘץʪʘʩʪʳץ) ʤʘʤʘʥʜʘʨʜʳש ʞʘᴃʘʥʜʳץ ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ ʘʨʪʪʳʨʘʜʳ. 

ɸʭʤʝʪ ʗʩʘʫʠ ʫʥʠʚʝʨʩʠʪʝʪʽ 

 ʟʝʨʪʪʝʫʣʝʨ ץʳʣʳʤ: ʀʥʥʦʚʘʮʠʷʣʳנ .2

 :ʳ ʘʣʪʳʥ ʢᴇʧʽʨʛʝ ʘʡʥʘʣʜʳסʳʣʳʤʠ ʟʝʨʪʭʘʥʘʣʘʨ ᴇʥʜʽʨʽʩ ʧʝʥ ʙʽʣʽʤ ʘʨʘʩʳʥʜʘנ

ʎʠʬʨʣʳץ ʝʛʽʟʜʝʨ (Digital Twins): ɹײʡʳʤʥʳש ʥʘץʪʳ ᴇʥʜʽʨʽʩʽʥʝ ʜʝʡʽʥ ʦʥʳש ʮʠʬʨʣʳץ 

ʤʦʜʝʣʽʥ ʞʘʩʘʫ ʞᴅʥʝ ʩʳʥʘץʪʘʥ ᴇʪʢʽʟʫ. 

ɿʝʨʪʭʘʥʘʣʳץ ʙʘʟʘ: Satbayev University ʞʘʥʳʥʜʘסʳ ʤʘʤʘʥʜʘʥʜʳʨʳʣסʘʥ ʟʝʨʪʭʘʥʘʣʘʨ 

ʘʢʢʨʝʜʠʪʪʝʣʛʝʥ סʳʣʳʤʠ ʞײʤʳʩʪʘʨ ʞװʨʛʽʟʽʧ, ᴇʥʜʽʨʽʩ ʦʨʳʥʜʘʨʳʥʘ ץʳʟʤʝʪ ʢᴇʨʩʝʪʝʜʽ. 

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ (AI):  ʄʘʰʠʥʘ ʞʘʩʘʫʜʘסʳ ʧʨʦʮʝʩʪʝʨʜʽ ʦשʪʘʡʣʘʥʜʳʨʫ ʞᴅʥʝ 

ʘץʘʫʣʘʨʜʳ ʘʣʜʳʥ ʘʣʘ ʙʦʣʞʘʫ װʰʽʥ AI ʤʝʥ ʜʝʨʝʢʪʝʨ ʪʘʣʜʘʫʳʥ ץʦʣʜʘʥʫ ʟʝʨʪʪʝʣʫʜʝ. 

3. ᴆʥʜʽʨʽʩ: ʎʠʬʨʣʳץ ʟʘʫʳʪʪʘʨ ʤʝʥ ʪʠʽʤʜʽʣʽʢ 

 ʘʤʪʘʤʘʩʳʟץ ᴇʩʽʤʜʽ ץʳʣʳʤʠ ʞʝʪʽʩʪʽʢʪʝʨ ᴇʥʜʽʨʽʩʢʝ ʪʽʢʝʣʝʡ ʝʥʛʽʟʽʣʽʧ, ʵʢʦʥʦʤʠʢʘʣʳנ

ʝʪʝʜʽ: 

ᴆʥʜʽʨʽʩ ʢᴇʣʝʤʽʥʽש ʘʨʪʫʳ: 2025 ʞʳʣʜʳש ʙʽʨʽʥʰʽ ʞʘʨʪʳʞʳʣʜʳסʳʥʜʘ פʘʟʘץʩʪʘʥʥʳש 

ʤʘʰʠʥʘ ʞʘʩʘʫ ʩʘʣʘʩʳ 11%-ʜʘʥ ʘʩʪʘʤ ᴇʩʽʤ ʢᴇʨʩʝʪʪʽ. 

ɸʚʪʦʤʘʪʪʘʥʜʳʨʫ: ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʤʝʥ ʤʝʭʘʪʨʦʥʠʢʘʥʳ ץʦʣʜʘʥʫ ʘʜʘʤ ʬʘʢʪʦʨʳʥ ʘʟʘʡʪʳʧ, 

ᴇʥʽʤ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʘʜʳ [4]. 

ʄʫʣʴʪʠʧʣʠʢʘʪʠʚʪʽʢ: ʄʘʰʠʥʘ ʞʘʩʘʫʜʘסʳ ᴅʨʙʽʨ ʞʘשʘ ʞײʤʳʩ ʦʨʥʳ ʤʝʪʘʣʣʫʨʛʠʷ ʤʝʥ 

 .ʧʘʣ ʝʪʝʜʽץʘʰʳʣʫʳʥʘ ʳ שʤʳʩ ʦʨʳʥʜʘʨʳʥʳײʦʩʳʤʰʘ ʞץ ʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʩʘʣʘʣʘʨʳʥʜʘץ
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 ʥʝʛʽʟʛʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ שʩʝʥʽʤʜʽʣʽʛʽʥʽ שʪʘʨʜʳץʦʨʳʪʳʥʜʳʩʳʥʜʘ, ʤʘʰʠʥʘʣʘʨ ʤʝʥ ʞʘʙʜʳפ

ʘʪʘʣʳʧ, ʦʣʘʨʜʳ ʝʩʝʧʪʝʫ ʤʝʥ ʽʩ ʞװʟʽʥʜʝ ʘʣʳʥסʘʥ ʽʩʪʝʥ ʰʳסʫʣʘʨʳʥ ʪʘʣʜʘʫ װʰʽʥ ʳץʪʠʤʘʣʜʳץ 

ʪʝʦʨʠʷʩʳʥʳש ʟʘשʜʘʨʳ ʤʝʥ ץʘסʠʜʘʣʘʨʳ, ʤʘʪʝʤʘʪʠʢʘʣʳץ ʩʪʘʪʠʩʪʠʢʘʥʳש ʟʘשʜʘʨʳ ʥʝʛʽʟʽʥʜʝ 

 .ʘʥסʘʨʘʩʪʳʨʳʣץ ʳ ʪʝʦʨʠʷʩʳסʘʟʽʨʛʽ ʟʘʤʘʥץ
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ɸפʊɸʋ פɸʃɸʉʓʅʓר ɾɸנɼɸʁʓʅɼɸ ɹʆʃɸʊʊʓר ʂʆʈʈʆɿʀʗנɸ ʊᴆɿɯʄɼɯʃɯɻɯʅ 

ɸʈʊʊʓʈɸʊʓʅ ɿɸʄɸʅɸʋʀ ʅɸʅʆױפʈʓʃʓʄ ᴄɼɯʉʊɽʈɯʅ ɿɽʈʊʊɽʋ 

 

ʂʫʘʥʳʰʘʣʠʝʚʘ ɸ.ʅ. ï ʄʅʄɸʐ-25 ʪʦʙʳʥʳש ʤʘʛʠʩʪʨʘʥʪʳ 

ʄʘʜʠʷʨʦʚʘ ɸ.ʉ. ï סʳʣʳʤʠ ʞʝʪʝʢʰʽʩʽ 

ʐ. ɽʩʝʥʦʚ ʘʪʳʥʜʘסʳ ʂʘʩʧʠʡ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʞᴅʥʝ ʠʥʞʠʥʠʨʠʥʛ ʫʥʠʚʝʨʩʠʪʝʪʽ 

ɸץʪʘʫ, פʘʟʘץʩʪʘʥ 

 

ɸשʜʘʪʧʘ: ɹײʣ ʤʘץʘʣʘ ʂʘʩʧʠʡ ʤʘשʳ ᴇשʽʨʽʥʽץ שʘʣʘʣʘʨʳʥʘ, ʘʪʘʧ ʘʡʪץʘʥʜʘ ɸץʪʘʫסʘ ʪᴅʥ 

ʵʢʩʪʨʝʤʘʣʜʳ ʧʘʡʜʘʣʘʥʫ ʞʘסʜʘʡʣʘʨʳʥʜʘ ʦʣʘʨʜʳש ʢʦʨʨʦʟʠʷסʘ ʪᴇʟʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʤʘץʩʘʪʳʥʜʘ 

ʙʦʣʘʪʪʘʨʜʳש ʙʝʪʪʽʢ ʥʘʥʦײץʨʳʣʳʤʳʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʳץ שʘʟʽʨʛʽ ʟʘʤʘʥסʳ ᴅʜʽʩʪʝʨʽʥʝ ʰʦʣʫ 

 ,ʜʝʫʜʽשᴇ ץʟʽʣʫʽʤʝʥ ʪʝʨʤʠʷʣʳװʳʣʘʥʘʪʳʥ ʪץʙʘ שʨʳʣʳʤʥʳײץ ʡʽʨʰʽʢʪʽװʩʳʥʘʜʳ. ʅʘʥʦ-ʪײ

 ʙʝʪʪʽʢ ʣʝʛʠʨʣʝʫ ʤʝʥ ץʥʜʳʨʫ ᴅʜʽʩʪʝʨʽʥ, ʩʦʥʜʘʡ-ʘײʰʘʣʳ ʪץʘʙʳץ ʘץײʞ שʘʙʘʪʪʘʨʳʥʳץ ʘʥʳʩסʦʨץ

ʠʤʧʣʘʥʪʘʮʠʷʥʳש ʟʘʤʘʥʘʫʠ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ץʘʤʪʠʪʳʥ ʪᴅʩʽʣʜʝʨʜʽ ʪʘʣʜʘʫסʘ ʙʘʩʘ ʥʘʟʘʨ 

ʘʫʜʘʨʳʣʘʜʳ. ʅʘʥʦײץʨʳʣʳʤʜʳ ʙʝʪʪʝʨʜʽ ʦʢʩʠʜʪʝʨ, ʢʘʨʙʠʜʪʝʨ ʞᴅʥʝ ʥʠʪʨʠʜʪʝʨ ʥʝʛʽʟʽʥʜʝ 

ʥʘʥʦץʘʙʘʪʪʘʫ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ ץʘʣʳʧʪʘʩʪʳʨʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽ, ʩʦʥʜʘʡ-ʘץ ʠʦʥʜʳץ 

ʧʣʘʟʤʘʣʳץ, ʣʘʟʝʨʣʽʢ ʞᴅʥʝ ʪʘסʳ ʙʘʩץʘ ʜʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ ʤʦʜʠʬʠʢʘʮʠʷʣʘʫ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʙᴇʣʝʢ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

ʊװʡʽʥ ʩᴇʟʜʝʨ: ʢʦʨʨʦʟʠʷ, ʥʘʥʦײץʨʳʣʳʤ, ʪʝשʽʟ ʦʨʪʘʩʳ, ʙʦʣʘʪ, ʙʝʪʪʽʢ ᴇשʜʝʫ, ʤײʥʘʡ-ʛʘʟ 

 .ʳʣʘʨʳסʦʥʜʳʨץ

ʂʽʨʽʩʧʝ: ɸץʪʘʫ ץʘʣʘʩʳʥʳש ʂʘʩʧʠʡ ʪʝשʽʟʽʥʽש ʞʘסʘʩʳʥʜʘ ʦʨʥʘʣʘʩץʘʥ, ʦʣ ʞʘʫʳʥ-ʰʘʰʳʥ 

ʤʝʥ ʪʝשʽʟ ʩʘʤʘʣʳʥʳש ʮʠʢʣʜʘʨʳ ʩʘʣʜʘʨʳʥʘʥ ʪײʟ ʘʵʨʦʟʦʣʴʜʝʨʽ ʞʦסʘʨʳ ʞᴅʥʝ ʤʝʪʘʣʜʘʨ ʙʝʪʽʥʽש 

ʞʠʽ ʳʣסʘʣʜʘʥʫʳ ʙʘʨ ʙʽʨʝʛʝʡ ʞʘסʘʣʘʫ ï ʪʝשʽʟ ʘʪʤʦʩʬʝʨʘʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ. ɹײʣ ʬʘʢʪʦʨʣʘʨ 

ʧʦʨʪʪʘʨʜʳש, ʢᴇʣʽʢ ʦʙʲʝʢʪʽʣʝʨʽʥʽש ʞᴅʥʝ ʤײʥʘʡ-ʛʘʟ ʞʘʙʜʳץʪʘʨʳʥʳש ʙʦʣʘʪ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʳʥʘ 

ʘʡʪʘʨʣʳץʪʘʡ ʞװʢʪʝʤʝ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʄײʥʜʘʡ ʞʘסʜʘʡʣʘʨʜʘ ʪʘʪ ʪʝʢ ʪʝʭʥʠʢʘʣʳס ץʘʥʘ ʝʤʝʩ, 

ʩʦʥʳʤʝʥ ץʘʪʘʨ ʵʢʦʥʦʤʠʢʘʣʳץ ʤᴅʩʝʣʝʛʝ ʘʡʥʘʣʘʜʳ: ʤʝʪʘʣʣʦʢʦʨʨʦʟʠʷʜʘʥ ʞʳʣ ʩʘʡʳʥסʳ ʪʽʢʝʣʝʡ 

ᴅʣʝʤʜʽʢ ʰʳסʳʥʜʘʨ ʪʨʠʣʣʠʦʥ ʜʦʣʣʘʨסʘ ʙʘסʘʣʘʥʘʜʳ ʞᴅʥʝ ʙײʣ ʰʳסʳʥʜʘʨʜʳש ʝʜᴅʫʽʨ ʙᴇʣʽʛʽ ʪʝשʽʟ 

ʩʠʷץʪʳ ʘʛʨʝʩʩʠʚʪʽ ʦʨʪʘʜʘ ʠʥʬʨʘײץʨʳʣʳʤʜʳ ʧʘʡʜʘʣʘʥʫʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. 

ʅʝʛʽʟʛʽ ʙᴇʣʽʤ: ʊʝשʽʟ ʞᴅʥʝ ʤײʥʘʡ-ʛʘʟ ʧʘʡʜʘʣʘʥʫ ʞʘסʜʘʡʳʥʜʘ ʙʦʣʘʪʪʘʨʜʳש 

ʥʘʥʦײץʨʳʣʳʤʜʳ ʙʝʪʪʝʨʽʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʳש ʟʘʤʘʥʘʫʠ ᴅʜʽʩʪʝʨʽʥ ʪʘʣʜʘʫ ץʦʣʜʘʥʙʘʣʳ 

ʟʝʨʪʪʝʫʣʝʨʜʽש ʤʘשʳʟʜʳ ʙʘסʳʪʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ᴅʩʽʨʝʩʝ ʢʣʠʤʘʪʪʳץ, ʛʝʦʛʨʘʬʠʷʣʳץ ʞᴅʥʝ 

ʪʝʭʥʦʣʦʛʠʷʣʳץ ʬʘʢʪʦʨʣʘʨʜʳװ שʡʣʝʩʽʤʽ ʤʝʪʘʣʣ ʤʘʪʝʨʠʘʣʜʘʨʳ װʰʽʥ ᴇʪʝ ʘʛʨʝʩʩʠʚʪʽ ʦʨʪʘ 

ʞʘʩʘʡʪʳʥ ɹʘʪʳʩ פʘʟʘץʩʪʘʥʥʳש ʠʥʬʨʘײץʨʳʣʳʤ ʦʙʲʝʢʪʽʣʝʨʽʥʝ ץʘʪʳʩʪʳ. ɹʝʪʪʽʢ 

ʥʘʥʦײץʨʳʣʳʤʥʳש ʟʘʤʘʥʘʫʠ ᴅʜʽʩʪʝʨʽʥ ʪʘʣʜʘʫ װʰʽʥ ʢʝʣʝʩʽ ᴅʜʽʩʪʝʨʜʝʨ ץʘʨʘʩʪʳʨʳʣʜʳ: פʘʨץʳʥʜʳ 

ʧʣʘʩʪʠʢʘʣʳץ ʜʝʬʦʨʤʘʮʠʷ, ʫʣʴʪʨʘʜʳʙʳʩʪʳץ ᴇשʜʝʫ, ʣʘʟʝʨʣʽʢ ᴇשʜʝʫ. 
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ϧʘʨϨʳʥʜʳ ʧʣʘʩʪʠʢʘʣʳϨ ʜʝʬʦʨʤʘʮʠʷ (Severe Plastic Deformation, SPD) ï ʜʘʡʳʥʜʘʤʘ 

ʛʝʦʤʝʪʨʠʷʩʳʥʳש ʤʠʥʠʤʘʣʜʳ ᴇʟʛʝʨʫʽʤʝʥ ʧʣʘʩʪʠʢʘʣʳץ ʜʝʬʦʨʤʘʮʠʷʥʳװ שʣʢʝʥ ʜᴅʨʝʞʝʣʝʨʽ 

ʘʨץʳʣʳ ʤʝʪʘʣʜʘʨ ʤʝʥ ץʦʨʳʪʧʘʣʘʨʜʳש ʫʣʴʪʨʘ ײʩʘץ ʪװʡʽʨʰʽʢʪʽ (UFG) ʥʝʤʝʩʝ ʥʘʥʦʢʨʠʩʪʘʣʜʳ 

 ʳ. SPDסʞʠʳʥʪʳ שᴅʜʽʩʪʝʨʜʽ ץʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʪʝʭʥʦʣʦʛʠʷʣʳװʘ ʤסʘʣʳʧʪʘʩʪʳʨʫץ ʨʳʣʳʤʳʥײץ

ʥʝʛʽʟʛʽ ᴅʜʽʩʪʝʨʽʥʝ ʪʝש ʘʨʥʘʣʳ ʙײʨʳʰʪʳץ ʧʨʝʩʩʪʝʫ (ECAP), ʞʦסʘʨʳ ץʳʩʳʤʜʳ ʙײʨʘʣʫ (HPT) 

ʞᴅʥʝ ʦʣʘʨʜʳש ʤʦʜʠʬʠʢʘʮʠʷʣʘʨʳ ʞʘʪʘʜʳ, ʦʣʘʨ <500 ʥʤ ʪװʡʽʨʰʽʢ ᴇʣʰʝʤʜʝʨʽʥ ʘʣʫסʘ ʞᴅʥʝ 

ʤʘʪʝʨʠʘʣʜʳש ʤʝʭʘʥʠʢʘʣʳץ ʞᴅʥʝ ʢʦʨʨʦʟʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽʥʝ ᴅʩʝʨ ʝʪʝʪʽʥ ʪװʡʽʨʰʽʢ 

ʰʝʢʘʨʘʣʘʨʳʥʳש ʪʳסʳʟʜʳסʳʥ ʘʨʪʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ [1, 2]. 

SPD-ʜʝʥ ʢʝʡʽʥ ʪװʡʽʨʰʽʢ ʩʫʙʤʠʢʨʦʥʜʳץ ᴇʣʰʝʤʜʝʨʛʝ (<300 ʥʤ) ʥʝʤʝʩʝ ʪʽʧʪʽ ʦʥʜʘסʘʥ 

ʥʘʥʦʤʝʪʨʛʝ ʜʝʡʽʥ ʘʟʘʶʳ ʤװʤʢʽʥ, ʘʣ ʜʠʩʣʦʢʘʮʠʷ ʪʳסʳʟʜʳסʳ ʞʦסʘʨʳ ʙײʨʳʰʪʳ ʪװʡʽʨʰʽʢ 

ʰʝʢʘʨʘʣʘʨʳʥʳש ʢʝש ʞʝʣʽʩʽʥ ײץʨʘ ʦʪʳʨʳʧ, ʨʝʪʽʤʝʥ ʘʨʪʘʜʳ. ʄײʥʜʘʡ ײץʨʳʣʳʤ ʙʦʣʘʪ ʙʝʪʽʥʜʝ 

ʧʘʩʩʠʚʪʽ ץʘʙʳץʰʘʣʘʨʜʳש ʪʝʟ ץʘʣʳʧʪʘʩʫʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ, ʙײʣ ʦʥʳש ʢʦʨʨʦʟʠʷʣʳץ 

ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ᴇʟʛʝʨʪʝ ʘʣʘʜʳ [3-5]. 

ʋʣʴʪʨʘʜʳʙʳʩʪʳϨ ϺϬʜʝʫ (Ultrasonic Impact Treatment, UIT) ʤʝʪʘʣʜʳש ʞײʤʳʩ ʙʝʪʽʥʝ 

ʞʦסʘʨʳ ʞʠʽʣʽʢʪʽ ʤʝʭʘʥʠʢʘʣʳץ ʪʝʨʙʝʣʽʩʪʝʨʜʽש (ᴅʜʝʪʪʝ 20 ʢɻʮ) ᴅʩʝʨʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ ʙʝʪʪʽʢ 

 שʜʝʬʦʨʤʘʮʠʷʥʳ, ʜʠʩʣʦʢʘʮʠʷʥʳ ץʣ ʞʝʨʛʽʣʽʢʪʽ ʧʣʘʩʪʠʢʘʣʳײʘʪʘʡʪʫ ᴅʜʽʩʪʝʨʽʥ ʙʽʣʜʽʨʝʜʽ, ʙץ

ʞʠʥʘʣʫʳʥ ʞᴅʥʝ ʪʳסʳʟ ʜʝʬʦʨʤʘʮʠʷʣʘʥסʘʥ ץʘʙʘʪʪʳש ʧʘʡʜʘ ʙʦʣʫʳʥ ʪʫʜʳʨʘʜʳ [6][7]. ʉʦץץʳ 

ʪʝʨʙʝʣʽʩʪʝʨʽʥʽש ᴅʩʝʨʽʥʝʥ ʙʝʪʢʽ ײץʨʳʣʳʤ ʩʫʙʤʠʢʨʦʥסʘ ʥʝʤʝʩʝ ײʩʘץ ʪװʡʽʨʰʽʢʢʝ ʘʡʥʘʣʘʜʳ, ʙײʣ 

 .ʨʝʜʽװʘʨʳʣʘʫʳʤʝʥ ʙʽʨʛʝ ʞסʞʦ שʪʳץʘʪʪʳʣʳץʳʩʫ ʢʝʨʥʝʫʣʝʨʽʥ ʝʥʛʽʟʫʤʝʥ ʞᴅʥʝ ʤʠʢʨʦץ ץʘʣʜʳץ

ɹײʣ ײץʨʳʣʳʤ ʧʘʩʩʠʚʪʽ ץʘʙʳץʰʘʥʳש ʪʝʟ ץʘʣʳʧʪʘʩʫʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ ʞᴅʥʝ ʞʝʨʛʽʣʽʢʪʽ ʢʦʨʨʦʟʠʷ 

ʞʳʣʜʘʤʜʳסʳʥ ʪᴇʤʝʥʜʝʪʫʽ ʤװʤʢʽʥ. 

ʋʣʴʪʨʘʜʳʙʳʩʪʳץ ᴇשʜʝʫʜʝʥ ʢʝʡʽʥ ʜʝʬʦʨʤʘʮʠʷʣʘʥסʘʥ ץʘʙʘʪʪʳש ʪʝʨʝשʜʽʛʽ ʨʝʞʠʤ 

ʧʘʨʘʤʝʪʨʣʝʨʽʥʝ ʞᴅʥʝ ʤʘʪʝʨʠʘʣ ʪװʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ. פʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʟʝʨʪʪʝʫʣʝʨʜʝʥ ʘʣʳʥסʘʥ 

ʥʘץʪʳ ʜʝʨʝʢʪʝʨ: 

- ʊʘשʜʘʤʘʣʳ ʣʘʟʝʨʣʽʢ ʙʘʣץʳʪʫ ʘʨץʳʣʳ ʞʘʩʘʣסʘʥ 316L ʪʦʪ ʙʘʩʧʘʡʪʳʥ ʙʦʣʘʪʪʘʥ ʞʘʩʘʣסʘʥ 

UIT ʢʝʟʽʥʜʝ ʜʝʬʦʨʤʘʮʠʷʣʘʥסʘʥ ץʘʙʘʪʪʳץ שʘʣʳשʜʳסʳ ʰʘʤʘʤʝʥ 100 ʤʢʤ ײץʨʘʡʜʳ, ʙײʣ 

 .ʘʨʳ [7]סʪʘʡ ʞʦץʘʥʜʘ ʘʡʪʘʨʣʳסʘʨʘץ ʘסʜʝʣʤʝʛʝʥ ʤʘʪʝʠʘʣשᴇ ץʘʪʪʳʣʳץʳ ʤʠʢʨʦסʘʙʘʪʪʘץ

- ʊᴇʤʝʥ ʣʝʛʠʨʣʝʥʛʝʥ ʙʦʣʘʪʪʘʥ ʞʘʩʘʣסʘʥ ʜᴅʥʝʢʝʨʣʝʫʜʽ ᴇשʜʝʫʜʽש ʙʘʩץʘ ʪᴅʞʽʨʠʙʝʣʝʨʽʥʜʝ 

ʧʣʘʩʪʠʢʘʣʳץ ʜʝʬʦʨʤʘʮʠʷ ץʘʙʘʪʳʥʳש ʤʘʢʩʠʤʘʣʜʳ ʪʝʨʝשʜʽʛʽ 300-350 ʤʢʤ ʞʝʪʝʜʽ, ʙײʣ ᴇשʜʝʫ 

 .ʧʘʨʘʤʝʪʨʣʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ [8] שʳ ʪʦʛʳʥʳץץʳ ʤʝʥ ʩʦסʪʳץʟʘײ

ɹײʣ ʜʝʨʝʢʪʝʨ UIT ʪʝʨʝשʜʽʛʽ 0,1-0,35 ʤʤ ʙʦʣʘʪʳʥ ʪײʨʘץʪʳ ʙʝʪʪʽʢ ʜʝʬʦʨʤʘʮʠʷʣʘʥסʘʥ 

 ʪʘʡ ᴇʟʛʝʨʫʽʥץʘʡʪʘʨʣʳ שʘʩʠʝʪʪʝʨʜʽץ ץʣ ʙʝʪʪʽʢ ʤʝʭʘʥʠʢʘʣʳײʘʙʘʪ ʞʘʩʘʡʪʳʥʳʥ ʢᴇʨʩʝʪʝʜʽ, ʙץ

 .ʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽץ

ʄʝʪʘʣʣ ʙʝʪʽʥ ʣʘʟʝʨʣʽʢ ϺϬʜʝʫ ï ʙײʣ ʤʘʪʝʨʠʘʣʜʳץ ץʘʙʘʪʪʳש ᴇʥʽʤʜʽʣʽʢ ץʘʩʠʝʪʪʝʨʽʥ 

ʘʨʪʪʳʨʫ ʤʘץʩʘʪʳʥʜʘ ʙʝʪʪʽʢ ʤʠʢʨʦײץʨʳʣʳʤʜʳ ᴇʟʛʝʨʪʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ʣʘʟʝʨʣʽʢ ʢᴇʙʽʢʪʝʥʫʜʽ, 

ʣʘʟʝʨʣʽʢ ʪʝʢʩʪʫʨʘʥʳ ʞᴅʥʝ ʣʘʟʝʨʣʽʢ ʰʦʢʪʳ ץʘʪʘʡʪʫʜʳ (Laser shock Processing, LSP) ץʘʤʪʠʪʳʥ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʢʣʘʩʳ. ʋʣʴʪʨʘ ץʳʩץʘ ʥʝʤʝʩʝ ʠʤʧʫʣʴʩʪʽ ʣʘʟʝʨʣʽʢ ʠʤʧʫʣʴʩʪʘʨʜʳש ᴅʩʝʨʽʥʝʥ 

ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫ ʘʡʤʘסʳʥʜʘ ץʘʨץʳʥʜʳ ʪʝʨʤʠʷʣʳץ ʞᴅʥʝ ʧʣʘʩʪʠʢʘʣʳץ ᴅʩʝʨʣʝʨ ʧʘʡʜʘ ʙʦʣʘʜʳ: 

- ʩʫʙʤʠʢʨʦʥʜʳ ʥʝʤʝʩʝ ʥʘʥʦʢʨʠʩʪʘʣʜʳ ײץʨʳʣʳʤʜʳ ץʘʣʳʧʪʘʩʪʳʨʫ ʘʨץʳʣʳ ʤʝʪʘʣʣ ʙʝʪʽʥ 

ʞʳʣʜʘʤ ץʳʟʜʳʨʫ ʞᴅʥʝ ʩʘʣץʳʥʜʘʪʫ; 

- ʜʠʩʣʦʢʘʮʠʷʥʳ ץʘʡʪʘ ʙᴇʣʫ ʞᴅʥʝ ʞʠʥʘץʪʘʫ; 

- ʪװʡʽʨʰʽʢ ʰʝʢʘʨʘʣʘʨʳʥʳש ʪʳסʳʟʜʳסʳ ʞʦסʘʨʳʣʘסʘʥ ʛʨʘʜʠʝʥʪ ײץʨʳʣʳʤʳʥ 

 .ʘʣʳʧʪʘʩʪʳʨʫץ

ʄײʥʜʘʡ ʣʘʟʝʨʣʽʢ ᴅʜʽʩʪʝʨ ʙʝʪʢʽ ץʘʙʘʪʪʘסʳ ʤʘʪʝʨʠʘʣʜʳש ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ ʞᴅʥʝ 

ʤʝʭʘʥʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥ ʘʡʪʘʨʣʳץʪʘʡ ᴇʟʛʝʨʪʝʪʽʥ ʦʥʜʘסʘʥ-ʞװʟʜʝʛʝʥ ʥʘʥʦʤʝʪʨʣʝʨʛʝ ʪᴅʥ 

ʪװʡʽʨʰʽʢ ᴇʣʰʝʤʜʝʨʽ ʙʘʨ ʙʦʣʘʪʪʘʨʜʳש ʙʝʪʽʥʜʝ ʤʠʢʨʦײץʨʳʣʳʤʜʘʨ ײץʨʘ ʘʣʘʜʳ [9-13]. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ: ʊʝשʽʟʜʝʛʽ ʞᴅʥʝ ʤײʥʘʡ-ʛʘʟ ʞʘסʜʘʡʳʥʜʘסʳ ʙʦʣʘʪʪʘʨʜʳ ʙʝʪʪʽʢ 

 ץʳʥʜʳ ʧʣʘʩʪʠʢʘʣʳץʘʨץ :ʘʨʘʩʪʳʨʳʣʜʳץ ʰ ʪᴅʩʽʣװ ʰʽʥװ ʘʣʘʫסʪʠʽʤʜʽʣʽʛʽʥ ʙʘ שʘʪʘʡʪʫ ᴅʜʽʩʪʝʨʽʥʽץ

ʜʝʬʦʨʤʘʮʠʷ (SPD), ʫʣʴʪʨʘʜʳʙʳʩʪʳץ ᴇשʜʝʫ (UIT) ʞᴅʥʝ ʣʘʟʝʨʣʽʢ ᴇשʜʝʫ (LSP). ʅʝʛʽʟʛʽ 

ʧʘʨʘʤʝʪʨʣʝʨʛʝ ץʘʪʘʶ ʪʝʨʝשʜʽʛʽ, ʥʘʥʦײץʨʳʣʳʤʥʳץ שʘʣʳʧʪʘʩʫʳ, ʢʦʨʨʦʟʠʷסʘ ᴅʩʝʨ ʝʪʫ ʞᴅʥʝ 

ʪʪʝʭʥʦʣʦʛʠʷʣʳץ ʰʝʢʪʝʫʣʝʨ ʞʘʪʘʜʳ. 
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ʂʝʩʪʝ 1 ï ɹʝʪʪʽʢ ʥʘʥʦײץʨʳʣʳʤʜʘʫʜʳש ᴅʜʽʩʪʝʨʽʥʝ ʩʘʣʳʩʪʳʨʫ ʢʝʩʪʝʩʽ 

ᴄʜʽʩ פʘʪʘʶ 

ʪʝʨʝשʜʽʛʽ 

 ʘʥץʘʣʳʧʪʘʩפ

 ʨʳʣʳʤײץ

ʂʦʨʨʦʟʠʷסʘ ᴅʩʝʨʽ ʐʝʢʪʝʫʣʝʨ ɼʝʨʝʢ-

ʢᴇʟʜʝʨ 

 

 

SPD 

 

 

0,5-3 ʤʤ 

 

 

ʉʫʙʤʠʢʨʦʥʜʳ/ʥʘʥ 

ʦʢʨʠʩʪʘʣʜʳ 

ʂʦʨʨʦʟʠʷʣʳץ 

ʪʦʢʪʳ20-50% ש 

ʪᴇʤʝʥʜʝʫʽ; 

ʧʦʪʝʥʮʠʘʣʜʳש 

ʳסʳʩʫʳ 

ʄʘʩʰʪʘʙʪʘʫʜʳש 

ʢװʨʜʝʣʽʣʽʛʽ; 

ʞʦסʘʨʳ ʵʥʝʨʛʠʷ 

ʩʳʡʳʤʜʳʣʳסʳ; 
ʠʢʝʤʜʽʣʽʢʪʽש 

ʪᴇʤʝʥʜʝʫʽ 

 

 

[1-5] 

 

 

 

 

UIT 

 

 

 

 

0,1-0,35 ʤʤ 

 

 

 

ʉʫʙʤʠʢʨʦʥʜʳ; 

ʪʳסʳʟ 

ʜʝʬʦʨʤʘʮʠʷʣʘʥסʘ 

ʥ ʙʝʪʽ 

ʇʦʪʝʥʮʠʘʣʜʳש 

ʳסʳʩʫʳ +0,15- 

0,2 ɺ; 

ʢʦʨʨʦʟʠʷʣʳץ 

ʪʦʢʪʳ20-40% ש 

ʪᴇʤʝʥʜʝʫʽ; 

ʧʠʪʪʠʥʛ 

ʢʦʨʨʦʟʠʷʩʳʥʘ 

ʪᴇʟʽʤʜʽʣʽʢʪʽש 

ʞʘץʩʘʨʫʳ 

 

 

ʐʝʢʪʝʫʣʽ 

ʪʝʨʝשʜʽʢ; 

ʤʘʪʝʨʠʘʣ ʤʝʥ 

ʛʝʦʤʝʪʨʠʷסʘ 

ʙʘʡʣʘʥʳʩʪʳ 

 

 

 

 

[6-8] 

 

 

LSP 

 

 

0,6-0,7 ʤʤ 

 

 

ʅʘʥʦʢʨʠʩʪʘʣʜʳ; 

ʛʨʘʜʠʝʥʪ 

H2S ʪᴇʟʽʤʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʫ; ʩʪʨʝʩʩ-

ʢʦʨʨʦʟʠʷʣʳץ 

ʢʨʝʢʠʥʛʢʝ 

ʙʝʡʽʤʜʽʣʽʢʪʽש 
ʪᴇʤʝʥʜʝʫʽ 

 ʳʤʙʘʪפ

ʪʝʤʧʝʨʘʪʫʨʘ; 

ʙʝʪʽʥʽש ʢʝʜʽʨ-

ʙײʜʳʨʣʳסʳ; 

ʢװʨʜʝʣʽ ʙʘʧʪʘʫ 

 

 

[9-13] 

 

1- ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ ʜʝʨʝʢʪʝʨʛʝ ʩװʡʝʥʩʝʢ, ʙײʣ ʞײʤʳʩʪʘ ʪʘשʜʘʫ UIT ʧʘʡʜʘʩʳʥʘ 

ʞʘʩʘʣʘʜʳ, ᴇʡʪʢʝʥʽ: 

1. ʊʝשʽʟ ʞᴅʥʝ ʤײʥʘʡ-ʛʘʟ ʦʨʪʘʩʳʥʜʘסʳ ʪʠʽʤʜʽʣʽʢ: UIT ʙʦʣʘʪ ʙʝʪʽʥʜʝ ʵʣʝʢʪʨʦʭʠʤʠʷʣʳץ 

ᴇʥʽʤʜʽʣʽʛʽ ʞʘץʩʘʨʪʳʣסʘʥ ʪʳסʳʟ ʩʫʙʤʠʢʨʦʥ ץʘʙʘʪʳʥʳש ʧʘʡʜʘ ʙʦʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ, ʙײʣ 

NaCl ʝʨʽʪʽʥʜʽʣʝʨʽʥʜʝ ʞᴅʥʝ ʪʝשʽʟ ʩʫʳʥʜʘ ʢʦʨʨʦʟʠʷסʘ ʪᴇʟʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʘʜʳ. 

2. ʇʦʣʠʤʝʨʣʽ ʥʘʥʦʢʦʤʧʦʟʠʪʪʽʢ ʞʘʙʳʥʤʝʥ װʡʣʝʩʽʤʜʽʣʽʢ: UIT ʞʘʩʘסʘʥ ʙʝʪʢʽ ץʘʙʘʪ 
ʧʦʣʠʤʝʨʣʽ ʥʘʥʦʢʦʤʧʦʟʠʪʪʽʢ ʞʘʙʳʥʥʳש ʘʜʛʝʟʠʷʩʳʥ ʞʘץʩʘʨʪʘʜʳ ʞᴅʥʝ ץʦʨסʘʥʳʩ ʪʦʩץʘʫʳʣʳʥʳש 

ʙʽʨʢʝʣʢʽ ץʘʣʳʧʪʘʩʫʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ, ʙײʣ ʢʦʨʨʦʟʠʷ ʞʳʣʜʘʤʜʳסʳʥ ʦʜʘʥ ᴅʨʽ ʪᴇʤʝʥʜʝʪʝʜʽ ʞᴅʥʝ 

ʤʝʪʘʣʜʳʧʠʪʪʠʥʛ ʟʘץʳʤʜʘʥʫʳʥʘʥ ץʦʨסʘʡʜʳ. 

3. ʊʝʭʥʦʣʦʛʠʷʣʳץ ץʘʨʘʧʘʡʳʤʜʳʣʳץ ʧʝʥ ʠʢʝʤʜʽʣʽʢ: SPD ʞᴅʥʝ LSP-ʜʘʥ ʘʡʳʨʤʘʰʳʣʳסʳ, 

UIT ʙᴇʣʰʝʢʪʝʨʜʽש ᴅʨʪװʨʣʽ ʧʽʰʽʥʜʝʨʽʥʝ ʦשʘʡ ʙʝʡʽʤʜʝʣʝʜʽ, ʘʟ ץʫʘʪ ʧʝʥ ʞʘʙʜʳץʪʳ ץʘʞʝʪ ʝʪʝʜʽ 

ʞᴅʥʝ ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʙʝʪʢʽ ץʘʙʘʪʪʳ ʪʠʽʤʜʽ ץʦʨסʘʫ װʰʽʥ ʞʝʪʢʽʣʽʢʪʽ ץʘʪʘʶ ʪʝʨʝשʜʽʛʽʥ ʙʝʨʝʜʽ. 

 ʳʥʜʳץʘʨץ ʨʛʽʟʽʣʛʝʥ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪʘʣʜʘʫװʘʪʘʡʪʫ ᴅʜʽʩʪʝʨʽʥʝ ʞץ ʦʨʳʪʳʥʜʳ: ɹʝʪʪʽʢפ

ʧʣʘʩʪʠʢʘʣʳץ ʜʝʬʦʨʤʘʮʠʷ, ʫʣʴʪʨʘʜʳʙʳʩʪʳץ ᴇשʜʝʫ ʞᴅʥʝ ʣʘʟʝʨʣʽʢ ᴇשʜʝʫ ʞײʤʳʩ ʞʘסʜʘʡʣʘʨʳ 

ʤʝʥ ʤʘʪʝʨʠʘʣסʘ ץʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨסʘ ʙʘʡʣʘʥʳʩʪʳ ᴅʨʪװʨʣʽ ʪʠʽʤʜʽʣʽʢʢʝ ʠʝ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. 

ʊʝשʽʟ ʞᴅʥʝ ʤײʥʘʡ-ʛʘʟ ʧʘʡʜʘʣʘʥʫ ʞʘסʜʘʡʳʥʜʜʘ ʙʦʣʘʪʪʘʨʜʳש ʢʦʨʨʦʟʠʷסʘ ʪᴇʟʽʤʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʫʜʳש ʝײ שʪʳʤʜʳ ᴅʜʽʩʽ ʫʣʴʪʨʘʜʳʙʳʩʪʳץ ᴇשʜʝʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʦʣ ʩʫʙʤʠʢʨʦʥʜʳ 

 ʪᴇʤʝʥʜʝʫʽʥ ʞᴅʥʝ ʢʦʨʨʦʟʠʷ שʪʦʢʪʳ ץʘʣʳʧʪʘʩʫʳʥ, ʢʦʨʨʦʟʠʷʣʳץ שʘʙʘʪʪʳץ ʘʥסʘʪʘʡʪʳʣץ

ʧʦʪʝʥʮʠʘʣʳʥʳש ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʪᴇʤʝʥ ʵʥʝʨʛʝʪʠʢʘʣʳץ ʰʳסʳʥʜʘʨʤʝʥ ʞᴅʥʝ ʞʦסʘʨʳ 

ʪʝʭʥʦʣʦʛʠʷʣʳץ ʠʢʝʤʜʽʣʽʢʧʝʥ ʦש ʞʘץץʘ ʞʳʣʞʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ʋʣʴʪʨʘʜʳʙʳʩʪʳץ ᴇשʜʝʫʜʽ 

ʞᴅʥʝ ʧʦʣʠʤʝʨʣʽ-ʥʘʥʦʢʦʤʧʦʟʠʪʪʽʢ ʞʘʙʳʥʜʳ ץʦʣʜʘʥʫʜʳ ץʘʤʪʠʪʳʥ ʘʨʘʣʘʩ ʪᴅʩʽʣ ʝʨʝʢʰʝ 

ʪʠʽʤʜʽʣʽʢʪʽ ʢᴇʨʩʝʪʝʜʽ. ɸʣʜʳʥ ʘʣʘ ʫʣʴʪʨʘʜʳʙʳʩʪʳץ ᴅʩʝʨ ʜʘʤʳסʘʥ ʞᴅʥʝ ץʘʪʘʡʪʳʣסʘʥ ʙʝʪʪʽ 

 ʘ ʢᴇʤʝʢʪʝʩʝʜʽ, ʘʣ ʧʦʣʠʤʝʨʣʽסʘʜʛʝʟʠʷʩʳʥ ʘʨʪʪʳʨʫ שʳʣʳ ʞʘʙʳʥʥʳץʘʣʳʧʪʘʩʪʳʨʫ ʘʨץ

ʥʘʥʦʢʦʤʧʦʟʠʪʪʽʢ ʞʘʙʳʥ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳש ʘʛʨʝʩʩʠʚʪʽ ʢʦʤʧʦʥʝʥʪʪʝʨʽʥʽש ʝʥʫʽʥʝ ʞʦʣ ʙʝʨʤʝʡʪʽʥ 

ʪʦʩץʘʫʳʣ ץʳʟʤʝʪʽʥ ʘʪץʘʨʘʜʳ. 
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ʆʩʳʣʘʡʰʘ, ʦʩʳ ᴅʜʽʩʪʝʨʜʽש ʩʠʥʝʨʛʝʪʠʢʘʣʳװ ץʡʣʝʩʽʤʽ ʤʝʭʘʥʠʢʘʣʳץ ʙʝʨʽʢʪʽʛʽʥ ʘʨʪʪʳʨʫʜʳ 

ʞᴅʥʝ ʢʦʨʨʦʟʠʷסʘ ʪᴇʟʽʤʜʽʣʽʛʽʥ ʘʡʪʘʨʣʳץʪʘʡ ʘʨʪʪʳʨʫʜʳ ץʦʩʘ ʘʣסʘʥʜʘ, ʙʦʣʘʪʪʳש ʧʘʡʜʘʣʘʥʫ 

ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʢʝʰʝʥʜʽ ʘʨʪʪʳʨʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ, ʙײʣ ʪᴅʩʽʣʜʽ ɸץʪʘʫ ץʘʣʘʩʳʥʳש ʪʝשʽʟ 

ʦʨʪʘʩʳ ʞʘסʜʘʡʳʥʜʘ ʞᴅʥʝ ʪײʪʘʩʪʘʡ ʘʣסʘʥʜʘ ʤײʥʘʡ-ʛʘʟ ᴇʥʝʨʢᴅʩʽʙʽʥʜʝ ץʦʣʜʘʥʫ װʰʽʥ 

ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʝʪʝʜʽ. 
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ʉʘʜʫʘʢʘʩʦʚ ɼ.ʉ. - סʳʣʳʤʠ ʞʝʪʝʢʰʽʩʽ 

ʐ. ɽʩʝʥʦʚ ʘʪʳʥʜʘסʳ ʂʘʩʧʠʡ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʞᴅʥʝ ʠʥʞʠʥʠʨʠʥʛ ʫʥʠʚʝʨʩʠʪʝʪʽ 

ɸץʪʘʫ, פʘʟʘץʩʪʘʥ 

 

ɸשʜʘʪʧʘ: ʄʘץʘʣʘʜʘ ʄʘסשʳʩʪʘʫ ʢʝʥ ʦʨʳʥʜʘʨʳʥʜʘסʳ ʘʥʦʤʘʣʴʜʽ ʪᴇʤʝʥ ץʘʙʘʪ ץʳʩʳʤʳ 

ʞʘסʜʘʡʳʥʜʘ ʛʠʜʨʘʚʣʠʢʘʣʳץ ץʘʙʘʪʪʳ ʞʘʨʫʜʘʥ ʢʝʡʽʥʛʽ סשײʳʤʘʣʘʨʜʳ ʙʘʩʫ ʤᴅʩʝʣʝʣʝʨʽ ʢʝʰʝʥʜʽ 

ʪװʨʜʝ ץʘʨʘʩʪʳʨʳʣסʘʥ. ʊᴇʤʝʥ ץʘʙʘʪ ץʳʩʳʤʳ ʤʝʥ ʞʦסʘʨʳ ʩʘʟʜʳʣʳץ ʬʘʢʪʦʨʣʘʨʳʥʳש ʞʠʥʘʫʳʰ 

 ᴇʪʢʽʟʛʽʰʪʽʛʽʥʝ ᴅʩʝʨʽ ʤʦʜʝʣʴʜʝʥʜʽ. ʊᴅʞʽʨʠʙʝʣʽʢ ʟʝʨʪʪʝʫʣʝʨ ʥʝʛʽʟʽʥʜʝ Span 80 ʞᴅʥʝ שʘʙʘʪʪʳץ

Tween 80 ʵʤʫʣʴʛʘʪʦʨʣʘʨʳ ץʦʩʧʘʩʳʥʳש ʦשʪʘʡʣʳ ɻʃɹ ʤᴅʥʽ ʘʥʳץʪʘʣʳʧ, ʠʥʚʝʨʪʪʽ ʵʤʫʣʴʩʠʷʣʳץ 

ʞװʡʝʣʝʨʜʽש ʪʝʭʥʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ ʘʨʪʳץʰʳʣʳץʪʘʨʳ סʳʣʳʤʠ ʪײʨסʳʜʘʥ 

ʥʝʛʽʟʜʝʣʜʽ. 

ʊװʡʽʥ ʩᴇʟʜʝʨ: ʛʠʜʨʘʚʣʠʢʘʣʳץ ץʘʙʘʪʪʳ ʞʘʨʫ, ʠʥʚʝʨʪʪʽ ʵʤʫʣʴʩʠʷ, ʘʥʦʤʘʣʴʜʽ ʪᴇʤʝʥ ץʘʙʘʪ 

 .ʘʩʠʝʪʪʝʨץ ץʽʩʽʥʫʽ, ɻʃɹ ʤᴅʥʽ, ʩʢʠʥ-ʵʬʬʝʢʪ, ʨʝʦʣʦʛʠʷʣʳ שʳʩʳʤʳ, ʩʘʟʜʳץ

 

ʕʤʫʣʴʩʠʷ - ʙʽʨ ʬʘʟʘ ʝʢʽʥʰʽʩʽʥʝ ʜʠʩʧʝʨʩʪʽ ʙʦʣʘʪʳʥ ʝʢʽ ʘʨʘʣʘʩʧʘʡʪʳʥ ʩײʡʳץ ʬʘʟʘʥʳש 

ʦʩʧʘʩʳ. ʅʝʛʽʟʽʥʝʥ, ɻץ ʤʫʣʴʩʠʷ ʪʘʤʰʳʣʘʨ ʜʠʩʧʝʨʩʪʽ ʙʦʣʘʪʳʥ ʩʳʨʪץʳ ʬʘʟʘ ʜʝʧ ʘʪʘʣʘʪʳʥ װʟʜʽʢʩʽʟ 

ʬʘʟʘʜʘʥ ʞᴅʥʝ ʽʰʢʽ ʥʝʤʝʩʝ װʟʽʣʽʩʩʽʟ ʬʘʟʘ ʜʝʧ ʘʪʘʣʘʪʳʥ ʜʠʩʧʝʨʩʪʽ ʬʘʟʘʜʘʥ ʪײʨʘʜʳ. ʕʤʫʣʴʩʠʷʥʳ 

 .ʘʞʝʪץ ʰװʢ ץʰʽʥ ʤʝʭʘʥʠʢʘʣʳװ ʰʽʥ ʙʽʨ ʬʘʟʘʥʳ ʝʢʽʥʰʽʩʽʥʝ ʜʠʩʧʝʨʩʪʽʣʝʫװ ʘʣʳʧʪʘʩʪʳʨʫץ

ɼʝʛʝʥʤʝʥ, ʙʝʪʪʽʢ ʙʝʣʩʝʥʜʽ ʤʘʪʝʨʠʘʣ ץʦʩʧʘʡ ʪװʟʽʣʛʝʥ ʵʤʫʣʴʩʠʷʣʘʨ ʪײʨʘץʪʳ ʙʦʣʤʘʡʜʳ ʞᴅʥʝ 

ʵʤʫʣʴʩʠʷ ʬʘʟʘʣʘʨʳ ʪʳסʳʟʜʳץ ʘʡʳʨʤʘʰʳʣʳץʪʘʨʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ᴅʨʪװʨʣʽ ץʘʙʘʪʪʘʨʜʘ ʙᴇʣʽʥʝ 

ʙʘʩʪʘʡʜʳ. ʉʦʥʜʳץʪʘʥ ײʟʘץ ʫʘץʳʪ ʙʦʡʳ ʪײʨʘץʪʳ ɻ ʤʫʣʴʩʠʷ ʞʘʩʘʫ װʰʽʥ ʙʝʪʪʽʢ ʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨʜʳ 

 ʝʤʝʩ ʙʝʪʪʽʢ ʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨ ʤʝʥ ץʪʘʥʜʳʨʫ ᴅʜʝʪʪʝ ʠʦʥʜʳץʨʘײʪ ץʘʞʝʪ [1]. ʉʪʝʨʠʢʘʣʳץ ʦʩʫץ

ʧʦʣʠʤʝʨʣʝʨʤʝʥ ʪײʨʘץʪʘʥʜʳʨʳʣסʘʥ ʞװʡʝʣʝʨʜʝ ʢʝʟʜʝʩʝʜʽ. ɹײʣ ʤʝʭʘʥʠʟʤʜʝ ʜʠʩʧʝʨʩʪʽ ʩʫ 

ʪʘʤʰʳʣʘʨʳ ʙʝʪʪʽʢ ʙʝʣʩʝʥʜʽ ʟʘʪ ʤʦʣʝʢʫʣʘʣʘʨʳʤʝʥ ʞʘʙʳʣʘʜʳ ʞᴅʥʝ ʙᴇʣʰʝʢʪʝʨʜʽש ʙʝʪʽʥʜʝ 

ʘʜʩʦʨʙʮʠʷʣʘʥסʘʥ ʙʝʪʪʽʢ ʙʝʣʩʝʥʜʽ ʟʘʪ ײץʡʨʳסʳ 1-ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ ʪʘʤʰʳʣʘʨʜʳש ʪʳסʳʟ 

ʞʘʥʘʩʫʳʥʘ ʞʦʣ ʙʝʨʤʝʡʜʽ. ʅʝʛʽʟʽʥʝʥ, ʪײʨʘץʪʘʥʜʳʨʫʜʳש ʙײʣ ʪװʨʽ W/O ʵʤʫʣʴʩʠʷʣʘʨʳʥ 

ʪײʨʘץʪʘʥʜʳʨʫסʘ ʞʘʫʘʧ ʙʝʨʝʜʽ, ʩʝʙʝʙʽ ʙײʣ ʪײʨʘץʪʘʥʜʳʨסʳʰʪʘʨʜʳײץ שʨʘʤʳʥʜʘ ʤʘʡסʘ ʢװʰʪʽ 

ʘʬʬʠʥʜʽʣʽʛʽ ʙʘʨ ʧʦʣʷʨʣʳ ʝʤʝʩ ʙᴇʣʽʢ ʞᴅʥʝ ʩʫʣʳ ʬʘʟʘסʘ ʥʝʤʝʩʝ ʩʫסʘ ʢװʰʪʽ ʘʬʬʠʥʜʽʣʽʛʽ ʙʘʨ 

ʧʦʣʷʨʣʳ ʙᴇʣʽʢ ʙʘʨ [2]. 

 

1- ʩʫʨʝʪ. ʉʪʝʨʠʢʘʣʳץ ʠʪʝʨʫʜʽ ʢᴇʨʩʝʪʝʪʽʥ ʩʭʝʤʘ [3] 

 

ʄʘʨʘʥʛʦʥʠ-ɻʠʙʙʩ ᴅʩʝʨʽ ʝʢʽ ץʘʨʘʤʘ-ץʘʨʩʳ ʪʘʤʰʳʥʳש ʘʨʘʩʳʥʘʥ װʟʜʽʢʩʽʟ ʬʘʟʘʥʳש ʘסʳʧ 

ʢʝʪʫʽʥʝ ʞʦʣ ʙʝʨʤʝʫ ʘʨץʳʣʳ ɻ ʤʫʣʴʩʠʷʣʘʨʜʳ ʪײʨʘץʪʘʥʜʳʨʘ ʘʣʘʜʳ. ɹײʣ ᴅʩʝʨ ʪʘʤʰʳʣʘʨʜʳש ʙʝʪʢʽ 

ʘʫʜʘʥʳʥʳש ʙʽʨ-ʙʽʨʽʥʝ ʞʘץʳʥʜʘסʘʥ ʢʝʟʜʝ ʜʝʬʦʨʤʘʮʠʷʣʘʥʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʧʘʡʜʘ ʙʦʣʘʜʳ. 

ʊʘʤʰʳʣʘʨ ʙʽʨ-ʙʽʨʽʥʝ ʞʘץʳʥʜʘסʘʥ ʢʝʟʜʝ ʦʣʘʨ ʧʘʨʘʣʣʝʣʴ ʙʝʪ ʞʘʩʘʡʜʳ ʞᴅʥʝ ʧʣʝʥʢʘ ץʘʙʘʪʳ 2-

ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ ʘסʳʧ ʢʝʪʫʛʝ ʪʳʨʳʩʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʙײʣ ײץʙʳʣʳʩʪʘ ʙʝʪʪʽʢ ʙʝʣʩʝʥʜʽ 

ʟʘʪʪʳש ʘʜʩʦʨʙʮʠʷ ʤʝʭʘʥʠʟʤʽ ʞᴅʥʝ ʙʝʪʘʨʘʣʳץ ʧʣʝʥʢʘ ʵʤʫʣʴʩʠʷʥʳש ʪײʨʘץʪʳʣʳסʳʥʘ ʞʘʫʘʧ 

ʙʝʨʝʜʽ[2]. 
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2- ʩʫʨʝʪ. ʄʘʨʘʥʛʦʥʠ-ɻʠʙʙʩ ʵʬʬʝʢʪʽʩʽʥʝ ʩᴅʡʢʝʩ ɻ ʤʫʣʴʩʠʷ ʪײʨʘץʪʳʣʳסʳ[3] 

 

ɾץײʘ ץʘʙʳץʰʘʥʳ ʪײʨʘץʪʘʥʜʳʨʫ ɹײʣ ʢʝʟʝשʜʝ ץʘʪʪʳ ʞᴅʥʝ ʪײʪץʳʨ ʩʝʨʧʽʤʜʽ ץʘʙʳץʰʘʥʳש 

ʧʘʡʜʘ ʙʦʣʫʳ ʩʫ ʪʘʤʰʳʣʘʨʳʥ ץʦʨʰʘʧ, ʪʘʤʰʳʣʘʨʜʳש ʙʽʨʽʛʫʽʥʝ ʞʦʣ ʙʝʨʤʝʡʜʽ. ɹײʣ ʧʨʦʮʝʩʩ ᴇʪʝ 

ʢװʨʜʝʣʽ ʙʦʣʫʳ ʤװʤʢʽʥ ʞᴅʥʝ ʘʩʬʘʣʴʪʝʥʥʽש ʭʠʤʠʷʩʳʥʘ, ʝʨʽʛʽʰʪʽʛʽʥʝ ʞᴅʥʝ ʜʠʬʬʫʟʠʷ ʤʝʥ 

ʘʜʩʦʨʙʮʠʷ ʢʠʥʝʪʠʢʘʩʳʥʘ ʙʘʡʣʘʥʳʩʪʳ[3]. O/W ʵʤʫʣʴʩʠʷʣʘʨʳʥʜʘ çʵʤʫʣʴʛʘʪʦʨè - ʤʘʡ 

ʪʘʤʰʳʣʘʨʳʥʳש ʙʝʪʽʥʝ ʘʜʩʦʨʙʮʠʷʣʘʥʘʪʳʥ, ʙʝʪʘʨʘʣʳץ ʢʝʨʽʣʽʩʪʽ ʘʟʘʡʪʫ ʞᴅʥʝ ʪʘʤʰʳʣʘʨʜʳש 

ʙʽʨʽʛʫʽʥ ʙʦʣʜʳʨʤʘʫ װʰʽʥ ʘʤʬʠʬʠʣ. ʀʜʝʘʣ ʞʘסʜʘʡʜʘ, ʪʘʙʠסʠ ʵʤʫʣʴʛʘʪʦʨʣʘʨ ʛʦʤʦʛʝʥʠʟʘʮʠʷ 

ʢʝʟʽʥʜʝ ʧʘʡʜʘ ʙʦʣʘʪʳʥ ʤʘʡ ʪʘʤʰʳʣʘʨʳʥʳש ʙʝʪʽʥʝ ʪʝʟ ʘʜʩʦʨʙʮʠʷʣʘʥʫ, ʤʘʡ-ʩʫ ʙʝʪʘʨʘʣʳץ 

ʢʝʨʽʣʫʜʽ ʘʡʪʘʨʣʳץʪʘʡ ʘʟʘʡʪʫ (ʦʩʳʣʘʡʰʘ ʪʘʤʰʳʣʘʨʜʳש ʬʨʘʛʤʝʥʪʘʮʠʷʩʳʥ ʢװʰʝʡʪʫ) ʞᴅʥʝ 

 (ʙʽʨʽʛʫʽʥ ʪʝʞʝʫ שʛʦʤʦʛʝʥʠʟʘʪʦʨ ʽʰʽʥʜʝʛʽ ʪʘʤʰʳʣʘʨʜʳ) ʘʣʳʧʪʘʩʪʳʨʫץ ʘʥʳʩ ʞʘʙʳʥʳʥסʦʨץ

ʤװʤʢʽʥʜʽʛʽʥʝ ʠʝ ʙʦʣʫʳ ʢʝʨʝʢ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʵʤʫʣʴʛʘʪʦʨʜʳש ʛʠʜʨʦʬʦʙʪʳ ײץʡʨʳסʳʥʳש ʤʘʡ 

ʬʘʟʘʩʳʥʜʘסʳ ʤʘʡ ץʳʰץʳʣʜʘʨʳʤʝʥ װʡʣʝʩʽʤʜʽʣʽʛʽ ʵʤʫʣʴʩʠʷʥʳש ʪײʨʘץʪʳʣʳסʳʥʘ ᴅʩʝʨ ʝʪʝʪʽʥ ʝש 

ʤʘשʳʟʜʳ ʬʘʢʪʦʨʣʘʨʜʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʕʤʫʣʴʛʘʪʦʨʜʳש ʛʠʜʨʦʬʦʙʪʳ ײץʡʨʳץʪʘʨʳ ʤʘʡ 

ʬʘʟʘʩʳʥʜʘסʳ ʤʘʡ ץʳʰץʳʣʜʘʨʳʤʝʥ ᴅʨʝʢʝʪʪʝʩʽʧ, ʚʘʥ-ʜʝʨ-ɺʘʘʣʴʩ ʢװʰʪʝʨʽ ʤʝʥ ʛʠʜʨʦʬʦʙʪʳ 

ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʣʝʨ ʘʨץʳʣʳ ʪײʨʘץʪʳ ʙʝʪʪʽʢ ץʘʙʳץʰʘ ʪװʟʝ ʘʣʘʜʳ. ɹײʣ װʡʣʝʩʽʤʜʽʣʽʢ 

ʵʤʫʣʴʛʘʪʦʨʜʳש ʤʘʡ-ʩʫ ʰʝʢʘʨʘʩʳʥʜʘסʳ ʘʜʩʦʨʙʮʠʷʣʳץ ʤʽʥʝʟ-ײץʣץʳʥʘ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ 

 ʤʝʨʟʽʤʜʽ ץʟʘײ שʪʘʨʘʣʫʳʥ ʞᴅʥʝ ʦʥʳ שʤᴇʣʰʝʨʽʥʽ שʙᴇʣʰʝʢʪʝʨʜʽ שʘʪʘʨ ʵʤʫʣʴʩʠʷʥʳץ

ʪײʨʘץʪʳʣʳסʳʥ ʘʥʳץʪʘʡʜʳ. ʉʦʥʜʳץʪʘʥ, ʵʤʫʣʴʛʘʪʦʨʣʘʨʜʳ ʪʘשʜʘסʘʥ ʢʝʟʜʝ, ʪʠʽʤʜʽ ʵʤʫʣʴʩʠʷסʘ 

 שʰʽʥ ʦʣʘʨʜʳװ ʳʥ ʢʝʧʽʣʜʝʥʜʽʨʫסʪʳʣʳץʨʘײʤʝʨʟʽʤʜʽ ʪ ץʟʘײ שʦʣ ʞʝʪʢʽʟʫ ʞᴅʥʝ ʵʤʫʣʴʩʠʷʣʘʨʜʳץ

ʛʠʜʨʦʬʦʙʪʳ ײץʡʨʳץʪʘʨʳʥʳײץ שʨʳʣʳʤʜʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʪʦʣʳץ ʝʩʢʝʨʫ ץʘʞʝʪ[4]. 
 

 

 

 

3 ï ʩʫʨʝʪ. ɸʩʬʘʣʴʪʝʥʜʝʨʤʝʥ ʪײʨʘץʪʘʥʜʳʨʳʣסʘʥ ʵʤʫʣʴʩʠʷʣʘʨ [5] 
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ʕʤʫʣʴʩʠʷʥʳ ʪײʨʘץʪʘʥʜʳʨʫ ײץʨʘʤʳʥʜʘ ʘʩʬʘʣʴʪʝʥʜʝʨʜʽש ʘʟ סʘʥʘ ʙᴇʣʽʛʽ ʞᴅʥʝ ʙʘʩץʘ ʙʝʪʪʽʢ-

ʙʝʣʩʝʥʜʽ ʟʘʪ ʙʦʣʫʳ ʢʝʨʝʢ, ʘʣ ʤײʥʘʡʜʘסʳ ʩʫ ʵʤʫʣʴʩʠʷʩʳʥʳש ʞʦסʘʨʳ ʪײʨʘץʪʳʣʳסʳʥʘ ʞʘʫʘʧ 

ʙʝʨʝʪʽʥ ʤʦʣʝʢʫʣʘʣʘʨʜʳ ʘʥʳץʪʘʫ װʰʽʥ ʙʝʪʪʽʢ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʜʽ ʦʜʘʥ ᴅʨʽ ʟʝʨʪʪʝʫ ʞװʨʛʽʟʽʣʜʽ. 3 

- ʩʫʨʝʪʪʝ ʘʩʬʘʣʴʪʝʥʜʝʨʤʝʥ ʪײʨʘץʪʘʥʜʳʨʳʣסʘʥ ʵʤʫʣʴʩʠʷʣʘʨʜʳש ʪװʟʽʣʫʽ ʢᴇʨʩʝʪʽʣʛʝʥ. ʄײʥʘʡ-ʩʫ 

ʰʝʢʘʨʘʩʳʥʜʘ ʙʝʪʪʽʢ-ʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨʜʳש ʙʦʣʫʳ ʵʤʫʣʴʩʠʷʥʳ ʜʘʡʳʥʜʘʫʜʘ ʤʘשʳʟʜʳ ʨᴇʣ 

ʘʪץʘʨʘʪʳʥ ײʩʘץ ʪʘʤʰʳʣʘʨʜʳש ʪװʟʽʣʫʽʥʝ ʳץʧʘʣ ʝʪʝʜʽ. ɹײʣ ʙʝʪʪʽʢ-ʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨ ʵʤʫʣʴʩʠʷ 

ʢʝʟʽʥʜʝ ʙʝʪʪʽʢ ʙʦʩ ʵʥʝʨʛʠʷʥʳש ᴇʟʛʝʨʫʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʙʝʪʪʽʢ ʢʝʨʽʣʫʜʽ ʘʟʘʡʪʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. ɹʝʪʪʽʢ-ʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨʜʳש ʥʝʛʽʟʛʽ ץʳʟʤʝʪʽ - ʵʤʫʣʴʩʠʷʥʳש ʪװʟʽʣʫʽʥ ʳʥʪʘʣʘʥʜʳʨʫ, 

ʢʽʰʽʨʝʢ ʪʘʤʰʳʥʳ ʞʘʩʘʫ ʞᴅʥʝ ʵʤʫʣʴʩʠʷʥʳש ʪײʨʘץʪʳʣʳסʳʥʘ ʢᴇʤʝʢʪʝʩʫ. "ʂʝʩʪʝ ʤᴅʣʽʤʝʪʪʝʨʽ 

ʢᴇʨʩʝʪʢʝʥʜʝʡ, Tween 80 װʣʝʩʽ ʘʟʘʡסʘʥ ʩʘʡʳʥ (8:2-ʜʝʥ 1:9-סʘ ץʘʨʘʡ), ʞװʡʝ ʥʝײסʨʣʳʤ ʣʠʧʦʬʠʣʴʜʽ 

ʙʦʣʘ ʙʘʩʪʘʡʜʳ. ʀʥʚʝʨʪʪʽ ʤײʥʘʡ ɻ ʤʫʣʴʩʠʷʣʘʨʳ װʰʽʥ ʝש ʦשʪʘʡʣʳ ʥװʢʪʝ HLB 4 ʧʝʥ 7 ʘʨʘʣʳסʳʥʜʘ 

ʦʨʥʘʣʘʩץʘʥ. ɹײʣ ʬʘʟʘʘʨʘʣʳץ ץʘʙʳץʰʘʥʳש ʤʘʡ ʬʘʟʘʩʳʥʜʘ ʞʘץʩʳ ʝʨʽʧ, ʩʫ ʪʘʤʰʳʣʘʨʳʥ ʤʳץʪʘʧ 

 ʤʢʽʥʜʽʢ ʙʝʨʝʜʽ." ɹʽʨʽʥʰʽʜʝʥ, Span 80 ʞᴅʥʝ Tween 80 ʢᴇʤʝʛʽʤʝʥװʦʨʰʘʫʳʥʘ (solubilization) ʤץ

ᴅʨʪװʨʣʽ HLB ʤᴅʥʽ ʙʘʨ ץʦʩʳʣʳʩ ʞװʡʝʩʽ ʘʣʳʥʜʳ ( 1-ʢʝʩʪʝ ). ɽʢʽʥʰʽʜʝʥ, Span 80 ʞᴅʥʝ Tween 

 ,ʰʽʥʰʽʜʝʥת .ʟʽʣʜʽװʥʘʡʜʳ ʧʘʡʜʘʣʘʥʳʧ ʵʤʫʣʴʩʠʷ ʪײʡʝʩʽ ʞᴅʥʝ ʰʠʢʽ ʤװʦʩʳʣʳʩ ʞץ 80

ʵʤʫʣʴʩʠʷʥʳש ʪײʨʘץʪʳʣʳסʳ ʙʘʡץʘʣʜʳ. ʊᴅʞʽʨʠʙʝ ʪʝʤʧʝʨʘʪʫʨʘʩʳ 50 ÁC ʙʦʣʜʳ. 

 

1-ʢʝʩʪʝ Span 80 ʞᴅʥʝ Tween 80 ץʦʩʳʣʳʩ ʞװʡʝʩʽʥʽש HLB ʤᴅʥʜʝʨʽ [6] 

 

Span 80 Tween 80 HLB ʤᴅʥʽ 

2 8 12.86 

3 7 11.79 

4 6 10.72 

5 5 9.65 

6 4 8.58 

7 3 7.51 

8 2 6.44 
9 1 5.37 

 

"4-ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ, HLB ʤᴅʥʽ 9,65 ʙʦʣסʘʥʜʘ ʩʫʩʳʟʜʘʥʜʳʨʫ ʞʳʣʜʘʤʜʳסʳ ʝש 

ʪᴇʤʝʥʛʽ ʜʝשʛʝʡʛʝ ʞʝʪʪʽ. ɹײʣ ʢᴇʨʩʝʪʢʽʰ ʟʝʨʪʪʝʣʝʪʽʥ ʰʠʢʽ ʤײʥʘʡʜʳש HLB ʤᴅʥʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ 

ʞᴅʥʝ ʞװʡʝʥʽש ʤʘʢʩʠʤʘʣʜʳ ʪײʨʘץʪʳʣʳסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ [6]. 

ʕʤʫʣʴʩʠʷ ʝש ʪײʨʘץʪʳ ʙʦʣסʘʥ ʥװʢʪʝʜʝʛʽ ʜʝʵʤʫʣʴʛʘʪʦʨ ʞװʡʝʩʽʥʽש HLB ʤᴅʥʽ ʩʦʣ ʰʠʢʽ 

ʤײʥʘʡʜʳש ᴇʟ HLB ʤᴅʥʽʥʝ ʪʝש ʜʝʧ ʝʩʝʧʪʝʣʝʜʽ. ɼʝʤʝʢ, ʟʝʨʪʪʝʣʽʧ ʦʪʳʨסʘʥ ʰʠʢʽ ʤײʥʘʡʜʳש HLB 

ʢᴇʨʩʝʪʢʽʰʽ 9,65-ʢʝ ʪʝש. ɸʪʘʧ ʘʡʪץʘʥʜʘ, ʙײʣ ʤᴅʥ ʵʤʫʣʴʩʠʷ ʪװʨʣʝʨʽʥ ʙʦʣʞʘʫ װʰʽʥ ʥʝʛʽʟʛʽ 

ʠʥʜʠʢʘʪʦʨ ʨʝʪʽʥʜʝ ץʳʟʤʝʪ ʝʪʝʜʽ: HLB ʤᴅʥʜʝʨʽ ʪᴇʤʝʥ ʙʝʪʪʽʢ ʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨ ʤײʥʘʡʜʘסʳ ʩʫ 

(W/O) ɻ ʤʫʣʴʩʠʷʣʘʨʳʥʳש ʪװʟʽʣʫʽʥ ʞʝשʽʣʜʝʪʝʜʽ, ʘʣ HLB ʤᴅʥʜʝʨʽ ʞʦסʘʨʳ ʙʦʣסʘʥʜʘʨʳ ʤײʥʘʡʜʘסʳ 

ʩʫ (O/W) ɻ ʤʫʣʴʩʠʷʣʘʨʳʥʳש ʪװʟʽʣʫʽʥʝ ʙʝʡʽʤ. ʐʠʢʽ ʤײʥʘʡ ʤʝʥ ʩʫʜʳ ʘʨʘʣʘʩʪʳʨʫ ʧʨʦʮʝʩʽʥʜʝ ʙײʣ 

ʟʘʪʪʘʨ ʤײʥʘʡ-ʩʫ ʙʝʪʽʥʝ ʞʘʙʳʩʘʜʳ, ʙʝʪʪʽʢ ʢʝʨʽʣʫʜʽ ʘʟʘʡʪʘʜʳ ʞᴅʥʝ ʙʝʣʛʽʣʽ ʙʽʨ ʙʝʨʽʢʪʽʢʢʝ ʠʝ 

ʧʣʝʥʢʘ ʪװʟʝʜʽ, ʦʩʳʣʘʡʰʘ ʘʨʘʣʘʩ ʞװʡʝʜʝʛʽ ʜʠʩʧʝʨʩʪʽ ʪʘʤʰʳʣʘʨʜʳ ʪײʨʘץʪʘʥʜʳʨʘʜʳ - ʙײʣ ʰʠʢʽ 

ʤײʥʘʡ-ʩʫ ʵʤʫʣʴʩʠʷʣʘʨʳʥʳש ʪװʟʽʣʫʽʥʽש ʥʝʛʽʟʛʽ ʽʰʢʽ ʬʘʢʪʦʨʳ. ᴄʨʪװʨʣʽ ʘʡʤʘץʪʘʨʜʘ ᴇʥʜʽʨʽʣʝʪʽʥ 

ʰʠʢʽ ʤײʥʘʡʣʘʨ ʢᴇʙʽʥʝʩʝ ᴇʟʜʝʨʽʥʽש ʬʠʟʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥʜʝ ʘʡʪʘʨʣʳץʪʘʡ ʘʡʳʨʤʘʰʳʣʳץʪʘʨʜʳ 

ʢᴇʨʩʝʪʝʜʽ, ʙײʣ ᴇʟ ʢʝʟʝʛʽʥʜʝ ʦʣʘʨʜʳש ʵʤʫʣʴʩʠʷʣʘʥʫ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥʜʘ ʞᴅʥʝ ʪװʟʽʣʛʝʥ ʰʠʢʽ 

ʤײʥʘʡ ʵʤʫʣʴʩʠʷʣʘʨʳʥʳש ʪײʪץʳʨʣʳסʳʥʜʘ ʘʡʪʘʨʣʳץʪʘʡ ᴇʟʛʝʨʽʩʪʝʨʛʝ ᴅʢʝʣʝʜʽ[7]. 

https://pubs.rsc.org/en/content/articlehtml/2023/ra/d3ra04592g?utm_source=chatgpt.com&tab2
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4-ʩʫʨʝʪ. 90 ʤʠʥʫʪʪʘʥ ʢʝʡʽʥ ץʦʩʳʣʳʩ ʞװʡʝʩʽʥʽש HLB ʤᴅʥʜʝʨʽʥʽש ᴇʟʛʝʨʫʽʤʝʥ ʵʤʫʣʴʩʠʷʥʳש 

ʩʫʩʳʟʜʘʥʜʳʨʫ ʞʳʣʜʘʤʜʳסʳ ( T = 50 °C)[6]. 

 

ɼʠʥʘʤʠʢʘʣʳץ ʬʘʟʘʣʳץ ʪװʨʣʝʥʫʛʝ ץʦʣ ʞʝʪʢʽʟʫ ʤװʤʢʽʥ ʙʦʣʩʘ, ʞʘʣʧʳ ʬʘʟʘʣʳץ ʪװʨʣʝʥʫʜʽ 

ʞװʟʝʛʝ ʘʩʳʨʫ ʢʝʨʝʢ, ʘʣ ʜʠʥʘʤʠʢʘʣʳץ ʬʘʟʘʣʳץ ʪװʨʣʝʥʫʛʝ ץʦʣ ʞʝʪʢʽʟʫ ʤװʤʢʽʥ ʙʦʣʩʘ, ʞʘʣʧʳ 

ʬʘʟʘʣʳץ ʪװʨʣʝʥʫʜʽ ʤʽʥʜʝʪʪʽ ʪװʨʜʝ ʞװʟʝʛʝ ʘʩʳʨʫ ʤװʤʢʽʥ ʝʤʝʩ. ʕʤʫʣʴʛʘʪʦʨʜʳש HLB ʤᴅʥʽʥʽש 

ᴇʟʛʝʨʫʽʥʝ ʩᴅʡʢʝʩ, ʵʤʫʣʴʛʘʪʦʨʤʝʥ ʪײʨʘץʪʘʥʜʳʨʳʣסʘʥ ʵʤʫʣʴʩʠʷ ʪװʨʽ ץʳʰץʳʣ/ʩʽʣʪʽ ʤᴇʣʰʝʨʽʥʽש 

ᴇʟʛʝʨʫʽʤʝʥ ᴇʟʛʝʨʝʜʽ, ʙײʣ ʵʤʫʣʴʩʠʷʥʳש ʞʘʣʧʳ ʬʘʟʘʣʳץ ʪװʨʣʝʥʫʽʥʝ ʞʘʪʘʜʳ, ʘʣ ʵʤʫʣʴʩʠʷ 

ʞװʡʝʩʽʥʝ ץʳʰץʳʣ/ʩʽʣʪʽ ץʦʩʫ ʘʨץʳʣʳ ץʦʣ ʞʝʪʢʽʟʽʣʛʝʥ ʵʤʫʣʴʩʠʷʥʳש ʬʘʟʘʣʳץ ʪװʨʣʝʥʫʽ 

ʜʠʥʘʤʠʢʘʣʳץ ʬʘʟʘʣʳץ ʪװʨʣʝʥʫʛʝ ʞʘʪʘʜʳ, ʘʣ ʜʠʥʘʤʠʢʘʣʳץ ʬʘʟʘʣʳץ ʪװʨʣʝʥʫʜʽץ שʠʳʥʜʳסʳ 

ʞʘʣʧʳ ʬʘʟʘʣʳץ ʪװʨʣʝʥʫʛʝ ץʘʨʘסʘʥʜʘ ʞʦסʘʨʳ, ʙײʣ ʵʤʫʣʴʩʠʷʥʳש ʬʘʟʘʣʳץ ʪװʨʣʝʥʫʽʥʽש 

ʢʝʰʽʛʫʽʥʽש ʩʝʙʝʙʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ[8]. ʄʘסשʳʩʪʘʫ ʤײʥʘʡ-ʛʘʟ ʘʡʤʘסʳʥʳש, ʘʪʘʧ ʘʡʪץʘʥʜʘ ᴆʟʝʥ, 

ɾʝʪʽʙʘʡ ʞᴅʥʝ פʘʨʘʞʘʥʙʘʩ ʢʝʥ ʦʨʳʥʜʘʨʳʥʳץ שʘʟʽʨʛʽ ʠʛʝʨʽʣʫ ʞʘסʜʘʡʳ ץʘʙʘʪ ץʳʩʳʤʳʥʳש 

ʙʘʩʪʘʧץʳ ʜʝשʛʝʡʜʝʥ 40-50%-סʘ ʜʝʡʽʥ ʢװʨʪ ʪᴇʤʝʥʜʝʫʽʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ, ʙײʣ ײץʙʳʣʳʩ סʳʣʳʤʠ 

ᴅʜʝʙʠʝʪʪʝʨʜʝ ʘʥʦʤʘʣʴʜʽ ʪᴇʤʝʥ ץʘʙʘʪ ץʳʩʳʤʳ (ɸʊפפ) ʨʝʪʽʥʜʝ ʙʝʣʛʽʣʽ ʞᴅʥʝ סשײʳʤʘʣʘʨʜʳש 

ᴇʥʽʤʜʽʣʽʛʽʥ ʰʝʢʪʝʡʪʽʥ ʙʘʩʪʳ ʬʘʢʪʦʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [9]. ʄײʥʜʘʡ ʢװʨʜʝʣʽ ʞʘסʜʘʡʜʘ סשײʳʤʘ 

ʜʝʙʠʪʽʥ ץʦʣʜʘʫ װʰʽʥ ʛʠʜʨʘʚʣʠʢʘʣʳץ ʞʘʨʫ (ɻʈʇ) ʪʝʭʥʦʣʦʛʠʷʩʳ ʥʝʛʽʟʛʽ ʠʥʞʝʥʝʨʣʽʢ ʰʝʰʽʤ 

ʨʝʪʽʥʜʝ ץʦʣʜʘʥʳʣסʘʥʳʤʝʥ, ʦʜʘʥ ʢʝʡʽʥʛʽ סשײʳʤʘʥʳ ʙʘʩʫ (ʛʣʫʰʝʥʠʝ) ʧʨʦʮʝʩʽʥʜʝ ʜᴅʩʪװʨʣʽ ʩʫ 

ʥʝʛʽʟʜʽ ʩײʡʳץʪʳץʪʘʨʜʳ (WBM) ʧʘʡʜʘʣʘʥʫ ʄʘסשʳʩʪʘʫʜʳש ʪᴇʤʝʥ ץʳʩʳʤʜʳ ʞʠʥʘʫʳʰʪʘʨʳʥʜʘ 

ʞʘשʘʜʘʥ ʘʰʳʣסʘʥ ʞʦסʘʨʳ ᴇʪʢʽʟʛʽʰʪʽʢ ʞʘʨʳץʰʘץʪʘʨʜʳש ʙʘʩʫ ʩײʡʳץʪʳסʳʥ ʪʝʨʝשʛʝ ʩʦʨʳʧ 

ʘʣʫʳʥʘ, ʷסʥʠ ʩײʡʳץʪʳץʪʳש ʞʘʧʧʘʡ ʩʽשʽʧ ʢʝʪʫʽʥʝ (fluid loss) ʞᴅʥʝ ʩʢʠʥ-ʵʬʬʝʢʪʽʥʽש ʢװʨʪ 

ʘʨʪʫʳʥʘ ᴅʢʝʣʝʜʽ [10]. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʄʘסשʳʩʪʘʫ ʢʝʥ ʦʨʳʥʜʘʨʳʥʳײץ שʤʪʘʩʪʘʨʳʥʘ ʪᴅʥ ʞʦסʘʨʳ 

ʩʘʟʜʳʣʳץ ʬʘʢʪʦʨʳ ʪײʟʜʳ ʩʫʜʳש ᴅʩʝʨʽʥʝʥ ʤʦʥʪʤʦʨʠʣʣʦʥʠʪ ʧʝʥ ʠʣʣʠʪ ʙᴇʣʰʝʢʪʝʨʽʥʽש ʽʩʽʥʫʽʥ 

ʪʫʜʳʨʳʧ, ɻʈʇ ʥᴅʪʠʞʝʩʽʥʜʝ ʧʘʡʜʘ ʙʦʣסʘʥ ʤʠʢʨʦʘʨʥʘʣʘʨʜʳ ʙʽʪʝʧ ʪʘʩʪʘʡʪʳʥʜʳץʪʘʥ, ʙײʣ 

ʤᴅʩʝʣʝʥʽ ʰʝʰʫʜʝ ʠʥʚʝʨʪʪʽ ʵʤʫʣʴʩʠʷʣʳץ ʞװʡʝʣʝʨʜʽש (W/O) ʪʝʭʥʦʣʦʛʠʷʣʳץ ʘʨʪʳץʰʳʣʳץʪʘʨʳ 

ʰʝʰʫʰʽ ʨᴇʣ ʘʪץʘʨʘʜʳ. ʀʥʚʝʨʪʪʽ ʵʤʫʣʴʩʠʷʥʳײץ שʨʘʤʳʥʜʘסʳ ʜʠʩʧʝʨʩʪʽ ʩʫ ʪʘʤʰʳʣʘʨʳ 

ʢʘʧʠʣʣʷʨʣʳץ ʢװʰʪʝʨʜʽש ᴅʩʝʨʽʥʝʥ ɻʈʇ ʞʘʨʳץʰʘץʪʘʨʳʥʳש ʘʫʟʳʥʜʘ ʙʝʨʽʢ ʛʠʜʨʦʬʦʙʪʳ ʵʢʨʘʥ 

ʪװʟʫ ʘʨץʳʣʳ ʬʘʟʘʘʨʘʣʳץ ʵʢʨʘʥʜʘʫ ᴅʩʝʨʽʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ, ʙײʣ ʊᴅʞʽʙʘʝʚʪʳש ʟʝʨʪʪʝʫʣʝʨʽʥʜʝ 

ʜᴅʣʝʣʜʝʥʛʝʥʜʝʡ, ʩײʡʳץʪʳץʪʳץ שʘʙʘʪץʘ ʩװʟʽʣʫʽʥ 2,8ï3,5 ʝʩʝʛʝ ʜʝʡʽʥ ʘʟʘʡʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ 

ʄʘסשʳʩʪʘʫʜʳש ɸʊפפ ʞʘסʜʘʡʳʥʜʘסʳ ʝש ʪʠʽʤʜʽ ʤʝʭʘʥʠʟʤ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ[11]. ɹײʣ ʞװʡʝʥʽש 

ʩʳʨʪץʳ װʟʜʽʢʩʽʟ ʬʘʟʘʩʳ ʤײʥʘʡ ʥʝʤʝʩʝ ʜʠʟʝʣʴ ʦʪʳʥʳ ʙʦʣסʘʥʜʳץʪʘʥ, ʦʣ ץʘʙʘʪʪʘסʳ ʩʘʟʜʳ 

ʤʠʥʝʨʘʣʜʘʨʤʝʥ ʭʠʤʠʷʣʳץ ᴅʨʝʢʝʪʪʝʩʧʝʡ, ʩʘʟʜʳש ʛʠʜʨʦʪʘʮʠʷʣʘʥʫʳʥ ʪʦʣʳץ ʙʦʣʜʳʨʤʘʡʜʳ ʞᴅʥʝ 
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ɻʈʇ-ʜʘʥ ʢʝʡʽʥʛʽ ᴇʪʢʽʟʛʽʰʪʽʢʪʽס-90-95% שʘ ʜʝʡʽʥ ʩʘץʪʘʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ʆסʘʥ ץʦʩʘ, 

ʠʥʚʝʨʪʪʽ ʞװʡʝʣʝʨʜʽש ʪʳסʳʟʜʳסʳʥ ʄʘסשʳʩʪʘʫʜʳש ʪᴇʤʝʥ ץʳʩʳʤʜʳ סשײʳʤʘʣʘʨʳʥʘ ʩᴅʡʢʝʩ 0,85ï

0,95 ʛ/ʩʤį ʘʨʘʣʳסʳʥʜʘ ʪײʨʘץʪʳ ʩʘץʪʘʫ ʤװʤʢʽʥʜʽʛʽ ץʘʙʘʪץʘ ʪװʩʝʪʽʥ ʘʨʪʳץ ʛʠʜʨʦʩʪʘʪʠʢʘʣʳץ 

 ʳʩʪʘʫסשʜʘʡ ʞʘʩʘʡʜʳ, ʦʩʳʣʘʡʰʘ ʄʘסʘ ʞʘסʙʘʩʫ "ץʤʩʘײʳʤʘʥʳ "ʞסשײ ,ʳʩʳʤʜʳ ʙʦʣʜʳʨʤʘʡץ

ᴇשʽʨʽʥʽש ʢװʨʜʝʣʽ ʛʝʦʣʦʛʠʷʣʳץ-ʪʝʭʥʠʢʘʣʳץ ʞʘסʜʘʡʣʘʨʳʥʜʘ ʠʥʚʝʨʪʪʽ ʵʤʫʣʴʩʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ 

ɻʈʇ ʪʠʽʤʜʽʣʽʛʽʥ ײʟʘץ ʫʘץʳʪץʘ ʩʘץʪʘʡʪʳʥ ʞᴅʥʝ סשײʳʤʘʥʳ ʞᴇʥʜʝʫʜʝʥ ʢʝʡʽʥ ʠʛʝʨʫ ʫʘץʳʪʳʥ 

ʘʡʪʘʨʣʳץʪʘʡ ץʳʩץʘʨʪʘʪʳʥ ʙʽʨʜʝʥ-ʙʽʨ ʦשʪʘʡʣʳ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʰʝʰʽʤ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ[12]. 

 ,ʳʟʜʳ ʧʘʨʘʤʝʪʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳשʞʘʨʫ ʢʝʟʽʥʜʝ ʤʘ ץʳʩʳʤ ʛʠʜʨʘʚʣʠʢʘʣʳץ ʳסʘʩʳʥʜʘסʳʤʘ ʩʘסשױ

ʩʝʙʝʙʽ h ʘʤʘʜʘʥ ʪʳʩ ץʳʩʳʤ ʩʦʨסʳ ʢᴇʣʽʢʪʝʨʽ ʩʠʷץʪʳ ʞʘʙʜʳץʪʘʨסʘ ʞᴅʥʝ ʧʝʨʩʦʥʘʣסʘ ʘʡʪʘʨʣʳץʪʘʡ 

 ʳʤʘסשײ ,ʪʘʥץʤʢʽʥ. ʉʦʥʜʳװʘ ᴅʢʝʣʫʽ ʤסʘʫʽʧʪʝʨʽ ʤʝʥ ʘʧʘʪʪʘʨץ ʣ ʧʘʡʜʘʣʘʥʫײʘʫʽʧ ʪᴇʥʜʽʨʝʜʽ, ʙץ

ʩʘסʘʩʳʥʜʘסʳ ץʳʩʳʤʜʳ ʪʠʽʤʜʽ ʪᴇʤʝʥʜʝʪʫ ץʘʫʽʧʩʽʟ ʞᴅʥʝ ʪʠʽʤʜʽ ʞʘʨʫ ʞײʤʳʩʪʘʨʳʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʫ װʰʽʥ ᴇʪʝ ʤʘשʳʟʜʳ. סשױʳʤʘ ʩʘסʘʩʳʥʜʘסʳ ץʳʩʳʤ ʛʠʜʨʘʚʣʠʢʘʣʳץ ʞʘʨʫ ʦʧʝʨʘʮʠʷʣʘʨʳʥ 

ʞʦʙʘʣʘʫ ʤʝʥ ʦʨʳʥʜʘʫʜʘ, ʩʦʥʜʘʡ-ʘסשײ ץʳʤʘ ʩʘסʘʩʳʥʜʘסʳ ʞʘʙʜʳץʪʘʨ ʤʝʥ ײץʙʳʨ 

ʢʦʥʬʠʛʫʨʘʮʠʷʣʘʨʳʥ ʪʘשʜʘʫʜʘ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. סשױʳʤʘ ʩʘסʘʩʳʥʜʘסʳ ʞʦסʘʨʳ ץʳʩʳʤ 

ʞʝʨ װʩʪʽ ʞʘʙʜʳץʪʘʨʳʥ ʰʘʤʘʜʘʥ ʪʳʩ ʞװʢʪʝʧ, ײץʙʳʨ ʪʽʟʙʝʛʽʥʽש ʞʘʨʳʣʫʳ ʤʝʥ ʞʘʙʜʳץʪʘʨʜʳש 

ʽʩʪʝʥ ʰʳסʫ ץʘʫʧʽʥ ʘʨʪʪʳʨʫʳ ʤװʤʢʽʥ[13]. 

 שʪʘʨʜʳץʪʳץʡʳײʦʨʪʳʥʜʳʣʘʡ ʢʝʣʝ ʠʥʚʝʨʪʪʽ ʵʤʫʣʴʩʠʷ ʥʝʛʽʟʽʥʜʝʛʽ ʙʣʦʢʪʘʫʰʳ ʩפ

ʪʝʦʨʠʷʣʳץ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʤʘשʳʟʜʳʣʳסʳʥ ʥʝʛʽʟʜʝʡʪʽʥ ʟʝʨʪʪʝʫ ʞײʤʳʩʳʥʳץ שʦʨʳʪʳʥʜʳ 

ʙᴇʣʽʤʽʥʜʝ ʜʠʩʧʝʨʩʪʽʢ ʞװʡʝʣʝʨʜʽש ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ ʪʘʙʠסʘʪʳ ʤʝʥ ʬʘʟʘʘʨʘʣʳץ ʙʝʪʢʽ 

 ,ʨʛʽʟʽʣʛʝʥ ʪʘʣʜʘʫʣʘʨ ʢᴇʨʩʝʪʢʝʥʜʝʡװʪʘʣʜʳ. ɾץʙʳʣʳʩʪʘʨʜʳ ʢʝʰʝʥʜʽ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ ʞʠʥʘײץ

ʵʤʫʣʴʩʠʷʣʘʨʜʳש ʪʝʨʤʦʜʠʥʘʤʠʢʘʣʳץ ʪײʨʘץʩʳʟʜʳסʳʥ ʙʘץʳʣʘʫ ʞᴅʥʝ ʬʘʟʘʣʘʨ ʰʝʢʘʨʘʩʳʥʜʘסʳ 

ʙʝʪʪʽʢ ʢʝʨʽʣʫʜʽ ʨʝʪʪʝʫ ʘʨץʳʣʳ ʤײʥʘʡ ʤʝʥ ʩʫʜʳש ᴅʨʪװʨʣʽ ʘʨʘץʘʪʳʥʘʩʳʥʜʘסʳ ʞװʡʝʣʝʨʜʽש 

ᴇʤʽʨʰʝשʜʽʛʽʥ ʘʡʪʘʨʣʳץʪʘʡ ʘʨʪʪʳʨʫסʘ ʙʦʣʘʜʳ. ʄײʥʜʘʡ ʝʨʝʢʰʝʣʽʢ, ᴅʩʽʨʝʩʝ, ʪᴇʤʝʥ ץʘʙʘʪ 

 ʦʧʝʨʘʮʠʷʣʘʨʳʥʘʥ ʢʝʡʽʥʛʽ (ɾפɻ) ʘʙʘʪ ʞʘʨʫץ ץʜʘʡʳʥʜʘ ʞᴅʥʝ ʛʠʜʨʘʚʣʠʢʘʣʳסʳʩʳʤʳ ʞʘץ

 ʡʝװʘ ʠʝ. ᴆʡʪʢʝʥʽ ʠʥʚʝʨʪʪʽ ʞסʳʟשʤʘ ץʜʝʨʽʥʜʝ ʢʨʠʪʠʢʘʣʳשʳʤʘʣʘʨʜʳ ʙʘʩʫ ʤʝʥ ʠʛʝʨʫ ʢʝʟʝסשײ

ʞʘʩʘʥʜʳ ʞʘʨʳץʰʘץʪʘʨʜʳש ᴇʪʢʽʟʛʽʰ ʘʨʥʘʣʘʨʳʥ ʘʰʳץ ץʘʣʜʳʨʳʧ, ʩʫ ʥʝʛʽʟʜʽ ʝʨʽʪʽʥʜʽʣʝʨʛʝ ʪᴅʥ 

çʩʫ ʙʣʦʢʘʜʘʩʳʥʳשè ʪװʟʽʣʫ ץʘʫʧʽʥ ʪʦʣʳץ ʞʦʷʜʳ. ɹײʣ ᴅʜʽʩ ʘסʳʥ ʞʳʣʜʘʤʜʳסʳʥ ʪײʨʘץʪʘʥʜʳʨʫסʘ 

ʞᴅʥʝ ʞʘʙʜʳץʪʘʨʜʳש ʵʨʦʟʠʷʣʳץ ʪʦʟʫʳʥ ʜʠʘʛʥʦʩʪʠʢʘʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, 

ʠʥʚʝʨʪʪʽ ʞװʡʝʣʝʨʜʽש ʨʝʦʣʦʛʠʷʣʳץ ʪײʨʘץʪʳʣʳסʳ ʤʝʥ ʦʣʘʨʜʳש ʫʘץʳʪ ᴇʪʝ ʢʝʣʝ ʙײʟʳʣʫ 

ʢʠʥʝʪʠʢʘʩʳ ʟʝʨʪʪʝʣʽʧ, ʛʠʜʨʦʬʠʣʴʜʽ-ʣʠʧʦʬʠʣʴʜʽ ʙʘʣʘʥʩ (ɻʃɹ) ʪʝʦʨʠʷʩʳʥʳש ʠʥʚʝʨʪʪʽ 

ʞװʡʝʣʝʨʜʝʛʽ ץʦʣʜʘʥʳʣʫ ʘʷʩʳ ʢʝשʝʡʪʽʣʜʽ. ʕʤʫʣʴʛʘʪʦʨʣʘʨʜʳש ʤʦʣʝʢʫʣʘʣʳײץ ץʨʳʣʳʤʳʥ ʜײʨʳʩ 

ʪʘשʜʘʫ ʘʨץʳʣʳ ʬʘʟʘʣʘʨ ʘʨʘʩʳʥʜʘסʳ ʙʝʨʽʢ ʙʨʦʥʜʘʫʰʳ ץʘʙʘʪʪʘʨʜʳש ʪװʟʽʣʫ ʤʝʭʘʥʠʟʤʽ 

ʩʠʧʘʪʪʘʣʜʳ. ɹײʣ סשײʳʤʘʥʳ ʢװʨʜʝʣʽ ʞᴇʥʜʝʫ ʢʝʟʽʥʜʝ ʩײʡʳץʪʳץʪʳץ שʘʙʘʪץʘ ʞײʪʳʣʫʳʥ 

ʙʘץʳʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ 
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ʂתʈɼɽʃɯ פʆʈ נרױʓʄɸʃɸʈʓʅ ʇɸʁɼɸʃɸʅʋ ʊʀɯʄɼɯʃɯɻɯʅ ɸʈʊʊʓʈʋ 

ᴄɼɯʉʊɽʈɯʅ ɹɸנɸʃɸʋ 

ɾײʤʘײסʣʦʚ ɼ.ɾ. - ʄʅʅɻʀ-24 ʪʦʙʳʥʳש ʤʘʛʠʩʪʨʘʥʪʳ 

ʉʘʜʫʘʢʘʩʦʚ ɼ.ʉ. - סʳʣʳʤʠ ʞʝʪʝʢʰʽʩʽ 

ʐ. ɽʩʝʥʦʚ ʘʪʳʥʜʘסʳ ʂʘʩʧʠʡ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʞᴅʥʝ ʠʥʞʠʥʠʨʠʥʛ ʫʥʠʚʝʨʩʠʪʝʪʽ 

ɸץʪʘʫ, פʘʟʘץʩʪʘʥ 

 

ɸשʜʘʪʧʘ: ɹײʣ ʤʘץʘʣʘʜʘ çᴆʟʝʥʤײʥʘʡʛʘʟè ɸפ ʢʝʥ ʦʨʳʥʜʘʨʳʥʜʘסʳ ʢװʨʜʝʣʽ 

 .ʘʥסʘʨʘʩʪʳʨʳʣץ ʪʠʽʤʜʽʣʽʛʽ שʳʥʫʣʘʨʜʳ ʘʟʘʡʪʫ ʞᴅʥʝ ʘʣʜʳʥ ʘʣʫ ᴅʜʽʩʪʝʨʽʥʽץʳ ʘʩסʳʤʘʣʘʨʜʘסשײ

2024ï2025 ʞʳʣʜʘʨ ʜʝʨʝʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ, 2025 ʞʳʣʳ סשײʳʤʘʣʘʨʜʳ78,6% ש-  rʪʠʽʩʪʽ ʰʘʨʘʣʘʨʤʝʥ 

 ʡʝʣʝʨ ʞᴅʥʝװʘʥ. ʇʘʨʘʬʠʥʩʽʟʜʝʥʜʽʨʫ, ʤʘʛʥʠʪʪʽʢ ʞץʘ ʘʨʪס-ʘʤʪʳʣʳʧ, ʢᴇʨʩʝʪʢʽʰ 3,2%ץ

ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ ʙʘʩץʘʨʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ץʦʣʜʘʥʳʣʜʳ. ɽש ʪʠʽʤʜʽ ᴅʜʽʩʪʝʨ ʨʝʪʽʥʜʝ ʞʳʣʳʪʫ 

ʢʘʙʝʣʴʜʝʨʽ ʤʝʥ ʤᴇʣʰʝʨʣʝʫ ץʦʥʜʳʨסʳʣʘʨʳ ʘʥʳץʪʘʣʜʳ, ʘʣʘʡʜʘ ʦʣʘʨʜʳש ʵʢʦʥʦʤʠʢʘʣʳץ 

ʪʠʽʤʜʽʣʽʛʽʥ ʜʝ ʝʩʢʝʨʫ ץʘʞʝʪ. 

ʊװʡʽʥ ʩᴇʟʜʝʨ: ʂװʨʜʝʣʽ סשײʳʤʘʣʘʨ ץʦʨʳ, ʘʩץʳʥʫʣʘʨʜʳש ʘʣʜʳʥ ʘʣʫ, סשײʳʤʘʣʘʨʜʳ 

ʧʘʡʜʘʣʘʥʫ ʪʠʽʤʜʽʣʽʛʽ, ʧʘʨʘʬʠʥ ʪװʟʽʣʫʽ, ʪʝʭʥʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʢ. 

 

çᴆʟʝʥʤײʥʘʡʛʘʟ ɸפ ʢʝʥ ʦʨʳʥʜʘʨʳʥʜʘסʳ ʘʩץʳʥʫʣʘʨʜʳ ʘʟʘʡʪʫʜʳש ʪʠʽʤʜʽʣʽʛʽ 

ʘʩץʳʥʫʣʘʨʜʳש ʘʣʜʳʥ ʘʣʘʪʳʥ ʞᴅʥʝ ᴇʥʜʽʨʽʩʪʽ ʞʝשʽʣʜʝʪʝʪʽʥ ᴅʨʪװʨʣʽ ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥʫ ʘʨץʳʣʳ 

ʢᴇʨʩʝʪʽʣʜʽ. 2024 ʞᴅʥʝ 2025 ʞʳʣʜʘʨʜʘסʳ ʜʝʨʝʢʪʝʨʜʽ ʩʘʣʳʩʪʳʨʫ 2025 ʞʳʣʳ סשײʳʤʘ ץʦʨʳʥʳש 

78,6%-ʳ ʘʩץʳʥʫʣʘʨʜʳש ʘʣʜʳʥ ʘʣʫ ʞᴅʥʝ ʞʦʶʤʝʥ ץʘʤʪʳʣסʘʥʳʥ ʢᴇʨʩʝʪʝʜʽ, ʙײʣ ʘʣʜʳסשʳ 

ʞʳʣʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 3,2%-סʘ ʢᴇʧ. ɹײʣ ʥᴅʪʠʞʝʣʝʨʛʝ ץʦʣ ʞʝʪʢʽʟʫ װʰʽʥ ʢʝʥ ʦʨʳʥʜʘʨʳʥʜʘ 

PADU/UDS סשײʳʤʘʣʘʨʳʥ ʧʘʨʘʬʠʥʩʽʟʜʝʥʜʽʨʫ ײץʨʳʣסʳʣʘʨʳ, ʤʘʛʥʠʪʪʽʢ ײץʨʳʣסʳʣʘʨ, סשײʳʤʘ 

ʙʘסʘʥʘʩʳʥ ʪʘʟʘʣʘʡʪʳʥ ץʦʨʝʢʪʝʥʜʽʨʛʽʰʪʝʨ, סשײʳʤʘ ʩʘסʘʩʳʥ ץʦʨʝʢʪʝʥʜʽʨʛʽʰʪʝʨ ʞᴅʥʝ ʞʳʣʳʪʫ 

https://doi.org/10.1039/D3RA04592G
https://www.google.com/search?q=https%3A//doi.org/10.1021/acsomega.5c05760
https://doi.org/10.3390/molecules28217407
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ʢʘʙʝʣʴ ʞʝʣʽʣʝʨʽ ʩʠʷץʪʳ ץʦʥʜʳʨסʳʣʘʨʜʳ ץʦʩʘ ʘʣסʘʥʜʘ, ᴅʨʪװʨʣʽ ᴅʜʽʩʪʝʨ ץʦʣʜʘʥʳʣʜʳ. ʐʳʙʳץ 

 .ʳʟʜʳ ʵʣʝʤʝʥʪ ʙʦʣʜʳ (1-ʩʫʨʝʪ) [1-4]שʨʝʩʫʜʝ ʤʘװʳʥʫʣʘʨʤʝʥ ʢץʳʰʪʘʨ ʜʘ ʘʩסʳʨץ
 

 

1- ʩʫʨʝʪ. ʂװʨʜʝʣʽ סשײʳʤʘʣʘʨ ץʦʨʳʥʜʘ ʤײʥʘʡ ᴇʥʜʽʨʫ ʢʝʟʽʥʜʝ ʘʩץʳʥʫʣʘʨʜʳש ʘʣʜʳʥ ʘʣʫ 

ʞᴅʥʝ ʞʦʶ ʰʘʨʘʣʘʨʳʤʝʥ ץʘʤʪʳʣʫ ʜʝשʛʝʡʽ 

 

çᴆʟʝʥʤײʥʘʡʛʘʟ ɸפ ᴅʨʪװʨʣʽ ʟʘʤʘʥʘʫʠ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ᴇʟ 

ʢʝʥ ʦʨʳʥʜʘʨʳʥʜʘסʳ ᴇʥʜʽʨʽʩʪʽʢ ץʠʳʥʜʳץʪʘʨʤʝʥ ʪʠʽʤʜʽ ʢװʨʝʩʽʧ, ʤײʥʘʡ ᴇʥʜʽʨʫ ʧʨʦʮʝʩʽʥ ʝʜᴅʫʽʨ 

ʞʝשʽʣʜʝʪʪʽ ʞᴅʥʝ ʪײʨʘץʪʘʥʜʳʨʜʳ. ɽʢʽ ʞʳʣʜʳץ ð 2024 ʞᴅʥʝ 2025 ʞʳʣʜʘʨʜʘסʳ ð ᴇʥʜʽʨʽʩʪʽʢ-

ʪʘʣʜʘʤʘʣʳץ ʜʝʨʝʢʪʝʨʜʽ ʩʘʣʳʩʪʳʨʫ ʥᴅʪʠʞʝʣʝʨʽ 2025 ʞʳʣʳ ʢʝʥ ʦʨʥʳ ʘʢʪʠʚʪʝʨʽʥʽ78,6% ש-ʳ 

ʘʩץʳʥʫʣʘʨʜʳש ʘʣʜʳʥ ʘʣʫ ʞᴅʥʝ ʦʣʘʨʜʳ ʞʦʶ ʰʘʨʘʣʘʨʳʤʝʥ ץʘʤʪʳʣסʘʥʳʥ ʢᴇʨʩʝʪʝʜʽ, ʙײʣ 

ʘʣʜʳסשʳ ʞʳʣʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 3,2%-סʘ ʞʦסʘʨʳ ʝʢʝʥʽʥ ʜᴅʣʝʣʜʝʡʜʽ. ɹײʣ ʢᴇʨʩʝʪʢʽʰ 

ʢᴅʩʽʧʦʨʳʥʜʘ ʞװʨʛʽʟʽʣʛʝʥ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʞʘסשʳʨʪʫ ʞײʤʳʩʪʘʨʳʥʳש ʪʠʽʤʜʽʣʽʛʽʥ ʘʡץʳʥ 

ʢᴇʨʩʝʪʝʜʽ. 

ɸʪʘʣסʘʥ ʥᴅʪʠʞʝʣʝʨʛʝ ץʦʣ ʞʝʪʢʽʟʫ װʰʽʥ ʢʝʥ ʦʨʳʥʜʘʨʳʥʜʘ ᴅʨʪװʨʣʽ ʪʝʭʥʠʢʘʣʳץ ʞᴅʥʝ 

ʪʝʭʥʦʣʦʛʠʷʣʳץ ʰʝʰʽʤʜʝʨ ʢʝʰʝʥʽ ʝʥʛʽʟʽʣʜʽ. ɸʪʘʧ ʘʡʪץʘʥʜʘ, ʧʘʨʘʬʠʥʩʽʟʜʝʥʜʽʨʫ ײץʨʳʣסʳʣʘʨʳ 

ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʳʧ, ײץʙʳʨʣʘʨ ʤʝʥ סשײʳʤʘ ʞʘʙʜʳץʪʘʨʳʥʜʘ ʧʘʨʘʬʠʥʥʽש ʞʠʥʘʣʫʳʥ ʘʟʘʡʪʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, סשײʳʤʘʣʘʨʜʳ ʙʘʩץʘʨʫʜʳש ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʞװʡʝʣʝʨʽ 

(PADU/UDS), ʤʘʛʥʠʪʪʽʢ ᴅʩʝʨ ʝʪʫ ײץʨʳʣסʳʣʘʨʳ, סשײʳʤʘ ʙʘסʘʥʘʣʘʨʳʥ ʪʘʟʘʣʘʫסʘ ʘʨʥʘʣסʘʥ 

ʘʨʥʘʡʳ ʜʦʟʘʪʦʨʣʘʨ, סשײʳʤʘ ʩʘסʘʩʳʥʘ ʦʨʥʘʪʳʣʘʪʳʥ ʤᴇʣʰʝʨʣʝʫ ײץʨʳʣסʳʣʘʨʳ ʞᴅʥʝ ʞʳʣʳʪʫ 

ʢʘʙʝʣʴ ʞʝʣʽʣʝʨʽ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʳʣʜʳ. ɹײʣ ʞʘʙʜʳץʪʘʨ ʢʝʰʝʥʽ סשײʳʤʘʣʘʨʜʳװ שʟʜʽʢʩʽʟ ʞᴅʥʝ 

ʪײʨʘץʪʳ ʞײʤʳʩ ʽʩʪʝʫʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ ʙʘסʳʪʪʘʣסʘʥ. 

ɸʩץʳʥʫʣʘʨʜʳ ʘʟʘʡʪʫ ʞᴅʥʝ ʦʣʘʨʜʳש ʘʣʜʳʥ ʘʣʫ ʰʘʨʘʣʘʨʳʥʳש ʽʰʽʥʜʝ ʰʪʘʥʛʘʣʳץ 

 ʦʩʧʘʣʘʨ ʤʝʥ ʧʘʨʘʬʠʥץ ץʘʨʜʳ, ʩʝʙʝʙʽ ʦʣʘʨ ʤʝʭʘʥʠʢʘʣʳץʳʟʜʳ ʨᴇʣ ʘʪשʳʰʪʘʨ ʝʨʝʢʰʝ ʤʘסʳʨץ

ʰᴇʛʽʥʜʽʣʝʨʽʥ ʫʘץʪʳʣʳ ʞʦʶסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʅᴅʪʠʞʝʩʽʥʜʝ סשײʳʤʘʣʘʨʜʳש ᴇʥʽʤʜʽʣʽʛʽ ʘʨʪʳʧ, 

ʞʦʩʧʘʨʜʘʥ ʪʳʩ ʞᴇʥʜʝʫ ʞײʤʳʩʪʘʨʳʥʳש ʩʘʥʳ ץʳʩץʘʨʜʳ. ɾʘʣʧʳ ʘʣסʘʥʜʘ, ʝʥʛʽʟʽʣʛʝʥ ᴅʜʽʩʪʝʨ ʤʝʥ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʢʝʰʝʥʽ ᴇʥʜʽʨʽʩʪʽש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫ ʰʳסʳʥʜʘʨʳʥ 

ʦשʪʘʡʣʘʥʜʳʨʫסʘ ʝʣʝʫʣʽ ᴅʩʝʨʽʥ ʪʠʛʽʟʜʽ (2-ʩʫʨʝʪ). 
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2- ʩʫʨʝʪ. ʂʦʤʧʘʥʠʷʜʘסʳ Aʐʇʐ-ʤʝʥ ʢװʨʝʩʫʜʽש ʥʝʛʽʟʛʽ ʪᴅʩʽʣʜʝʨʽ 

 

çᴆʟʝʥʤײʥʘʡʛʘʟè ɸ2025 פ ʞʳʣʳ ʢװʨʜʝʣʽ סשײʳʤʘʣʘʨʜʳ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʤʘץʩʘʪʳʥʜʘ 

ʟʘʤʘʥʘʫʠ ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ ʘʧʧʘʨʘʪʪʳץ-ʙʘסʜʘʨʣʘʤʘʣʳץ ʞװʡʝʣʝʨʜʽ ʝʥʛʽʟʜʽ. ɹײʣ ʞװʡʝʣʝʨ סשײʳʤʘ 

ʞʘʙʜʳץʪʘʨʳʥ ץʦʨסʘʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʧ ץʘʥʘ ץʦʡʤʘʡ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʥʘץʪʳ ʫʘץʳʪ ʨʝʞʠʤʽʥʜʝ 

 ץʽʨʽʥʜʝʛʽ ʦʪʘʥʜʳשʳʩʪʘʫ ᴇסשʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɾʦʙʘ ʄʘװʘ ʤסʪʘʫץʳʥ ʘʥʳסʳʥ ʞʳʣʜʘʤʜʳסʳʤʘ ʘסשײ

çפʘʟʄײʥʘʡɻʘʟ ʀʥʞʠʥʠʨʠʥʛè ɸפ ʞᴅʥʝ çʄʘסשʳʩʪʘʫ ʄײʥʘʡ ʉʝʨʚʠʩè ɾʐʉ ʢʦʤʧʘʥʠʷʣʘʨʳʤʝʥ 

ʙʽʨʣʝʩʽʧ ʞװʟʝʛʝ ʘʩʳʨʳʣʫʜʘ. 

 ʘʨʫץʳʥʳ (ʕʆʉ) ʙʘʩסʘʥ ʩʦʨסʪʘʥʜʳʨʳʣץʰʝʰʽʤ ʵʣʝʢʪʨʣʽ ʦʨʪʘʣʳ ץʘʥ ʪʝʭʥʠʢʘʣʳסʩʳʥʳʣױ

ʞװʡʝʩʽʥʽש ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʩʳ ʥʝʛʽʟʽʥʜʝ ʭʠʤʠʷʣʳץ ʨʝʘʛʝʥʪʪʝʨʜʽ ʘʡʜʘʫ ʧʨʦʮʝʩʽʥ 

ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ ʙʘʩץʘʨʫʜʳ ץʘʤʪʠʜʳ. סשױʳʤʘʜʘסʳ ʘסʳʥ ʞʳʣʜʘʤʜʳסʳʥ ʝʩʝʧʪʝʫ װʰʽʥ ʞװʡʝʣʽʢ 

ʙʘסʜʘʨʣʘʤʘʣʳץ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʪʽʢʝʣʝʡ ᴇʣʰʝʫʣʝʨʜʝʥ ʙᴇʣʝʢ, ʞʘʥʘʤʘ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ ð ʵʣʝʢʪʨ 

ʪʦʛʳʥʳש ʞװʢʪʝʤʝʩʽʥ, ʩʦʨסʳʥʳש ʢʽʨʽʩ ץʳʩʳʤʳʥ, ʙʫʬʝʨʣʽʢ ץʳʩʳʤʜʳ ʞᴅʥʝ ʙʘʩץʘ ʜʘ 

ʪʝʭʥʦʣʦʛʠʷʣʳץ ʧʘʨʘʤʝʪʨʣʝʨʜʽ ʧʘʡʜʘʣʘʥʘʜʳ. 

ɹʘʩץʘʨʫ ʢʦʥʪʨʦʣʣʝʨʽ ʘʣʳʥסʘʥ ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʡ ʦʪʳʨʳʧ, סשײʳʤʘ ʞײʤʳʩʳʥʳש ʘסʳʤʜʘסʳ 

ʞʘסʜʘʡʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʭʠʤʠʷʣʳץ ʨʝʘʛʝʥʪʪʝʨʜʽ ʘʡʜʘʫʜʳש ʦשʪʘʡʣʳ ʤᴇʣʰʝʨʽʥ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ 

ʘʥʳץʪʘʡʜʳ. ɹײʣ ᴇʟ ʢʝʟʝʛʽʥʜʝ ʘʩץʳʥʫʣʘʨʜʳש ʘʣʜʳʥ ʘʣʫסʘ, ʞʘʙʜʳץʪʘʨʜʳץ שʳʟʤʝʪ ʝʪʫ ʤʝʨʟʽʤʽʥ 

 .ʤʢʽʥʜʽʢ ʙʝʨʝʜʽ (3-ʩʫʨʝʪ)װʘ ʤסʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ שʘ ʞᴅʥʝ ᴇʥʜʽʨʽʩʪʽʢ ʧʨʦʮʝʩʪʽסʟʘʨʪʫײ
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3 ï ʩʫʨʝʪ. ɸסʳʥ ʞʳʣʜʘʤʜʳסʳʥ ʘʥʳץʪʘʫסʘ ʞᴅʥʝ סשײʳʤʘ ʞʘʙʜʳץʪʘʨʳʥ ץʦʨסʘʫסʘ ʘʨʥʘʣסʘʥ 

ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ ʘʧʧʘʨʘʪʪʳץ-ʙʘסʜʘʨʣʘʤʘʣʳץ ʞװʡʝʣʝʨʜʽ ᴅʟʽʨʣʝʫ 

 

ɹʽʟ סשײʳʤʘʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʙʘʨʳʩʳʥʜʘ ʪʫʳʥʜʘʡʪʳʥ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫʜʽש ʙʽʨʥʝʰʝ 

ʪʠʽʤʜʽ ᴅʜʽʩʪʝʨʽʥ ʞʘʥ-ʞʘץʪʳ ʪʘʣʜʘʧ, ʦʣʘʨʜʳש ʪʝʭʥʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ʢʝʰʝʥʜʽ ʙʘסʘ ʙʝʨʜʽʢ. ɿʝʨʪʪʝʫ ʘʷʩʳʥʜʘ ײʩʳʥʳʣסʘʥ ᴅʜʽʩʪʝʨʜʽ ʝʥʛʽʟʛʝʥʛʝ ʜʝʡʽʥʛʽ 

ʞᴅʥʝ ʝʥʛʽʟʛʝʥʥʝʥ ʢʝʡʽʥʛʽ ʢʝʟʝשʜʝʨʜʝʛʽ סשײʳʤʘʣʘʨʜʳש ʢװʨʜʝʣʽ ʞᴇʥʜʝʫ ʩʘʥʳ ʩʘʣʳʩʪʳʨʤʘʣʳ 

ʪװʨʜʝ ץʘʨʘʩʪʳʨʳʣʜʳ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ סשײʳʤʘʣʘʨʜʳ ʢװʨʜʝʣʽ ʞᴇʥʜʝʫʛʝ ʞײʤʩʘʣʘʪʳʥ ʥʘץʪʳ 

ʰʳסʳʥʜʘʨʤʝʥ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʘ ʪʘʣʜʘʥʜʳ. ɹײʣ ʪᴅʩʽʣ ᴅʨʙʽʨ ʝʥʛʽʟʽʣʛʝʥ ʪʝʭʥʦʣʦʛʠʷʥʳש 

ʪʠʽʤʜʽʣʽʛʽʥ ʪʝʢ ʪʝʭʥʠʢʘʣʳץ ʪײʨסʳʜʘʥ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʵʢʦʥʦʤʠʢʘʣʳץ ʞʘסʳʥʘʥ ʜʘ 

ʦʙʲʝʢʪʠʚʪʽ ʙʘסʘʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. ɾװʨʛʽʟʽʣʛʝʥ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ 4-ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 
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4-ʩʫʨʝʪ. ɸʩץʳʥʫʣʘʨʤʝʥ ʢװʨʝʩʫ ᴅʜʽʩʪʝʨʽʥʽש ʪʝʭʥʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ 

ʪʠʽʤʜʽʣʽʛʽ 

 

ʊʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʞʳʣʳʪʫ ʢʘʙʝʣʴ ʞʝʣʽʣʝʨʽʥ ʞᴅʥʝ ʤᴇʣʰʝʨʣʝʫ 

 ʪʳ ʧʘʡʜʘʣʘʥʫץʘʨʪʫʜʘ ʞᴅʥʝ ʥʘץʳʩץ ʨʜʝʣʽ ʞᴇʥʜʝʫ ʩʘʥʳʥװʳʤʘʣʘʨʜʳ ʢסשײ ʳʣʘʨʳʥ ʝʥʛʽʟʫסʦʥʜʳʨץ

ʰʳסʳʥʜʘʨʳʥ ʪᴇʤʝʥʜʝʪʫʜʝ ʝש ʪʠʽʤʜʽ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɸʣʘʡʜʘ, 

ʪʝʭʥʦʣʦʛʠʷʣʳץ ʪʠʽʤʜʽʣʽʢʪʽש ʞʦסʘʨʳ ʙʦʣʫʳ ᴅʨʜʘʡʳʤ ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʢʧʝʥ ʩᴅʡʢʝʩ ʢʝʣʝ 

ʙʝʨʤʝʡʪʽʥʽʥ ʝʩʢʝʨʫ ץʘʞʝʪ. 

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ, ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫʜʽ ʞʦʩʧʘʨʣʘʫ ʙʘʨʳʩʳʥʜʘ ʦʣʘʨʜʳש 

ʪʝʭʥʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ʢʝʰʝʥʜʽ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪʘʣʜʘʫ ʞװʨʛʽʟʫ 

ʤʘשʳʟʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʽʩʢʝ ʘʩʳʨʫʳ ʢװʨʜʝʣʽ ʞᴅʥʝ ץʘʡʪʘʣʘʥʫʳ ץʠʳʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ 

 .ʘʞʝʪץ ʦʣʜʘʥʫʜʘʥ ʙʘʩ ʪʘʨʪʫץ

ɾʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫ ʧʨʦʮʝʩʽʥʜʝ ᴅʨʪװʨʣʽ ʪʝʭʥʠʢʘʣʳײ ,ץʡʳʤʜʘʩʪʳʨʫʰʳʣʳץ 

ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ ʢʝʜʝʨʛʽʣʝʨʜʽש ʪʫʳʥʜʘʫʳ ʤװʤʢʽʥ ʝʢʝʥʜʽʛʽʥ ʜʝ ʝʩʢʝʨʫ ʢʝʨʝʢ. ʂʝʡʙʽʨ 

ʞʘסʜʘʡʣʘʨʜʘ ʤײʥʜʘʡ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʢᴅʩʽʧʦʨʳʥ ʵʢʦʥʦʤʠʢʘʩʳʥʘ סʘʥʘ ʝʤʝʩ, ʞʘʣʧʳ ץʦסʘʤסʘ ʜʘ 

ʙʝʣʛʽʣʽ ʙʽʨ ʜʝשʛʝʡʜʝ ʪʝʨʽʩ ᴅʩʝʨʽʥ ʪʠʛʽʟʫʽ ʳץʪʠʤʘʣ. ʉʦʥʜʳץʪʘʥ ʪʝʭʥʦʣʦʛʠʷʥʳ ʝʥʛʽʟʫ ʪʫʨʘʣʳ 

ʰʝʰʽʤ ץʘʙʳʣʜʘסʘʥʜʘ ʦʥʳש ᴅʣʝʫʤʝʪʪʽʢ ʞᴅʥʝ ʵʢʦʣʦʛʠʷʣʳץ ʩʘʣʜʘʨʳʥ ʜʘ ʞʘʥ-ʞʘץʪʳ ץʘʨʘʩʪʳʨʫ 

 .ʘʞʝʪץ

ɹײʜʘʥ ʙᴇʣʝʢ, ʪʝʭʥʦʣʦʛʠʷʣʳץ ʞʘסשʳʨʪʫʜʳש ʳץʪʠʤʘʣ ʙʘסʳʪʪʘʨʳʥ, ʩʦʥʳש ʽʰʽʥʜʝ 

ʠʥʥʦʚʘʮʠʷʣʳץ ʰʝʰʽʤʜʝʨʜʽ ʝʥʛʽʟʫʜʽ ץʘʨʘʩʪʳʨʫ ʩʘʧʘʣʳץ ʞᴅʥʝ ʩʘʥʜʳץ ʪʘʣʜʘʫʣʘʨסʘ ʥʝʛʽʟʜʝʣʫʽ 

ʪʠʽʩ. ʄײʥʜʘʡ ʪʘʣʜʘʫ ʪʝʭʥʦʣʦʛʠʷʥʳש ʪʝʭʥʠʢʘʣʳץ ʜʝשʛʝʡʽʥ, ʩʝʥʽʤʜʽʣʽʛʽʥ ʞᴅʥʝ ᴇʥʜʽʨʽʩʪʽʢ 

ʞʘסʜʘʡʜʘ ʧʨʘʢʪʠʢʘʣʳץ ץʦʣʜʘʥʫ ʤװʤʢʽʥʜʽʛʽʥ ץʘʤʪʫʳ ץʘʞʝʪ. 

 ,ʳʜʘʥ ʥʝʛʽʟʜʝʣʛʝʥסʨײʳʣʳʤʠ ʪס ʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫשʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, ʞʘפ

ʵʢʦʥʦʤʠʢʘʣʳץ ʞʘסʳʥʘʥ ʪʠʽʤʜʽ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʪײʨסʳʜʘʥ ʦʨʳʥʜʳ ʙʦʣʫʳ ʪʠʽʩ. ɽʛʝʨ ʝʥʛʽʟʽʣʝʪʽʥ 

ʪʝʭʥʦʣʦʛʠʷ ᴇʟʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ ʥʘץʪʳ ʜᴅʣʝʣʜʝʡ ʘʣʤʘʩʘ, ʦʥʜʘ ʦʥʳ ᴇʥʜʽʨʽʩʪʽʢ ʧʨʦʮʝʩʢʝ ʝʥʛʽʟʫ 

ʤʘץʩʘʪץʘ ʩʘʡ ʝʤʝʩ. 
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ɸשʜʘʪʧʘ: ɹײʣ ʤʘץʘʣʘʜʘ ʤʝʭʘʥʠʢʘʣʳץ ʪʦʨʘʧʪʘʨʜʘסʳ ʘʡʥʘʣʫ ʤʦʤʝʥʪʽ ʤʝʥ ץʫʘʪʪʳ ʙʝʨʫʛʝ 

ʞʘʫʘʧʪʳ ʰʣʠʮʪʽʢ ʙʝʪʪʝʨʜʽ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫʜʽש ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʣʝʨʽ ʟʝʨʪʪʝʣʛʝʥ. ʐʣʠʮʪʽʢ 

 ʦʣʜʘʥʫץ ʥʝʛʽʟʜʝʨʽ ʤʝʥ ץʪʝʦʨʠʷʣʳ שʦʩʳʣʳʩʪʘʨʜʳ ʞᴇʥʜʝʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ, ʦʣʘʨʜʳץ

ʝʨʝʢʰʝʣʽʢʪʝʨʽ ץʘʨʘʩʪʳʨʳʣʳʧ, ʙʦʣʘʰʘץ ʟʝʨʪʪʝʫʣʝʨʜʽש ʧʝʨʩʧʝʢʪʠʚʘʣʳץ ʙʘסʳʪʪʘʨʳ ײʩʳʥʳʣסʘʥ. 

ʄʘʪʝʨʠʘʣ ʤʘʰʠʥʘ ʞʘʩʘʫ ʩʘʣʘʩʳʥʜʘסʳ ʤʘʤʘʥʜʘʨ ʤʝʥ ʟʝʨʪʪʝʫʰʽʣʝʨ װʰʽʥ ʧʨʘʢʪʠʢʘʣʳץ ʞᴅʥʝ 

 .ʘ ʠʝסʳʟשʳʣʳʤʠ ʤʘס

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʰʣʠʮʪʽ ץʦʩʳʣʳʩʪʘʨ, ʪʦʟʫ, ʙʝʪʪʽ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ, ʘʜʜʠʪʠʚʪʽ ᴇʥʜʽʨʫ, 

ʣʘʟʝʨʣʽʢ ץʘʧʪʘʫ. 

 

ʄʝʭʘʥʠʢʘʣʳץ ʞװʡʝʣʝʨʜʽש ʪʠʽʤʜʽʣʽʛʽ ʤʝʥ ײʟʘץ ʤʝʨʟʽʤʜʽ ʞײʤʳʩ ץʘʙʽʣʝʪʽʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʫʛʝ ʜʝʛʝʥ ײʤʪʳʣʳʩ ʪʦʟסʘʥ ʞᴅʥʝ ʟʘץʳʤʜʘʣסʘʥ ʵʣʝʤʝʥʪʪʝʨʜʽ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫʜʽש ʦʟʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ᴅʟʽʨʣʝʫʛʝ ʥʝʛʽʟ ʙʦʣʜʳ [1]. ʄײʥʜʘʡ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʽʰʽʥʜʝ ʤʘʪʝʨʠʘʣʜʘʨʜʳש 

ʙʝʪʢʽ ץʘʩʠʝʪʪʝʨʽʥ ʞʘץʩʘʨʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʙʝʪʪʽʢ ʠʥʞʝʥʝʨʠʷ ʝʨʝʢʰʝ ʤʘשʳʟסʘ ʠʝ [2], [3]. 

ʐʣʠʮ ʩʠʷץʪʳ (1.1 ʩʫʨʝʪ) ʪװʡʽʩʝʪʽʥ ʘʡʥʘʣʤʘʣʳ ʙʝʪʪʝʨʜʽ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ ʢװʨʜʝʣʽ 

ʛʝʦʤʝʪʨʠʷʣʘʨסʘ, ץʘʪʘש ʪᴇʟʽʤʜʽʣʽʢ ʪʘʣʘʧʪʘʨʳʥʘ ʞᴅʥʝ ץʘʪʘʣ ʞײʤʳʩ ʞʘסʜʘʡʣʘʨʳʥʘ ʙʘʡʣʘʥʳʩʪʳ 

ʙʽʨʝʛʝʡ ץʠʳʥʜʳץʪʘʨ ʞʠʳʥʪʳסʳʥ ײʩʳʥʘʜʳ [3]. 

ʐʣʠʮʪʽʢ ʙʝʪʪʝʨ ʘʡʥʘʣʫ ʤʦʤʝʥʪʽ ʤʝʥ ץʫʘʪʪʳ ʙʝʨʫʜʽש ʥʝʛʽʟʛʽ ʵʣʝʤʝʥʪʪʝʨʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ʆʣʘʨʜʳש ʪʦʟʫʳ ʤʝʭʘʥʠʟʤʜʝʨʜʽש ʪʠʽʤʜʽʣʽʛʽʥʽש ʪᴇʤʝʥʜʝʫʽʥʝ, ʜʽʨʽʣ ʜʝשʛʝʡʽʥʽש 

ʘʨʪʫʳʥʘ ʞᴅʥʝ ʪײʪʘʩ ʞװʡʝʥʽש ʞײʤʳʩץʘ ץʘʙʽʣʝʪʪʽʣʽʛʽʥʽש ʙײʟʳʣʫʳʥʘ ʩʝʙʝʧ ʙʦʣʫʳ ʤװʤʢʽʥ. 

   

ʉʫʨʝʪ 1.1 ʐʣʠʮʪʽ ץʦʩʳʣʳʩ ʪװʨʣʝʨʽ 

 

ʉᴅʡʢʝʩ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʪʘשʜʘʫ ʙᴇʣʰʝʢ ʤʘʪʝʨʠʘʣʳʥʳײץ שʨʘʤʳ, 

ʟʘץʳʤʜʘʥʫʜʳש ʪװʨʽ ʤʝʥ ʜʝשʛʝʡʽ, ץʘʞʝʪʪʽ ʜᴅʣʜʽʢ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʢ 

ʩʠʷץʪʳ ʙʽʨץʘʪʘʨ ʬʘʢʪʦʨʣʘʨʜʳ ʞʘʥ-ʞʘץʪʳ ʪʘʣʜʘʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ. ʊʦʟʫסʘ ײʰʳʨʘסʘʥ ʙʝʪʪʝʨʜʽ 

 שʳʥʜʳ ʘʟʘʡʪʳʧ, ʦʣʘʨʜʳסʰʽʥ ʰʳװ ʘʣʧʳʥʘ ʢʝʣʪʽʨʫ (1.2-ʩʫʨʝʪ) ʢᴇʧʪʝʛʝʥ ʤʘʰʠʥʘ ʙᴇʣʰʝʢʪʝʨʽץ

ʧʘʡʜʘʣʘʥʫ ʤʝʨʟʽʤʽʥ ײʟʘʨʪʫʜʳש ʪʠʽʤʜʽ ʪᴅʩʽʣʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [4] . 
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ʉʫʨʝʪ 1.2 ɸʡʥʘʣʤʘʣʳ ʜʝʥʝ ʪװʨʽʥʜʝʛʽ ʙᴇʣʰʝʢʪʝʨʜʽש ʪʦʟסʘʥ ʙʝʪʪʝʨ 

 

ʆשʪʘʡʣʳ ʥᴅʪʠʞʝʣʝʨʛʝ ץʦʣ ʞʝʪʢʽʟʫ װʰʽʥ ʤʘʪʝʨʠʘʣʪʘʥʫʜʳ, ᴇʥʜʽʨʽʩ ʧʨʦʮʝʩʪʝʨʽʥ ʞᴅʥʝ 

ʩʘʧʘʥʳ ʙʘץʳʣʘʫʜʳ ʙʽʨʽʢʪʽʨʝʪʽʥ ʢʝʰʝʥʜʽ ʪᴅʩʽʣ ץʘʞʝʪ. ɹʝʪʪʽʢ ʬʫʥʢʮʠʷ ʜʘʡʳʥ ʙᴇʣʽʢʪʽ ᴇʥʜʽʨʫ 

ʧʨʦʮʝʩʽʥʝ ᴅʩʝʨ ʝʪʝʜʽ [5] . 

ʕʣʝʢʪʨ ʪʘʩʳʤʘʣʜʘʫ ʞװʡʝʣʝʨʽʥʜʝ ʞʠʽ ץʦʣʜʘʥʳʣʘʪʳʥ ʰʣʠʮʪʽ ץʦʩʳʣʳʩʪʘʨ, ʝש ʘʣʜʳʤʝʥ, 

ʞײʤʳʩ ʢʝʟʽʥʜʝ ʧʘʡʜʘ ʙʦʣʘʪʳʥ ʞʦסʘʨʳ ʞʘʥʘʩʫ ʢʝʨʥʝʫʣʝʨʽ ʤʝʥ װʡʢʝʣʽʩ ʢװʰʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ 

ᴅʨʪװʨʣʽ ʙײʟʳʣʫʣʘʨסʘ ײʰʳʨʘʡʜʳ. ʐʧʦʥʜʳ ʥʝʤʝʩʝ ʰʣʠʮʪʽ ץʦʩʳʣʳʩʪʘʨʜʳש ʟʘץʳʤʜʘʥʫʳ ʩʦץץʳ 

ʞᴅʥʝ ʜʽʨʽʣ ʞװʢʪʝʤʝʣʝʨʽ ʙʦʣסʘʥ ʢʝʟʜʝ ʥʝʤʝʩʝ ʰʧʦʥʜʳ ʥʝʤʝʩʝ ʰʣʠʮʪʽ ץʦʩʳʣʳʩʪʘסʳ ʤʦʤʝʥʪ 

ʤᴅʥʜʝʨʽ ʘʩʳʧ ʢʝʪʢʝʥʜʝ ʦʨʳʥ ʘʣʘʜʳ [6] . 

ʊʦʟʫ ײץʙʳʣʳʩʳʤʝʥ ץʘʪʘʨ, ʰʣʠʮʪʽʢ ʙʝʪʪʝʨ ʮʠʢʣʜʽʢ ʞװʢʪʝʤʝʣʝʨʜʽש ᴅʩʝʨʽʥʝʥ ʰʘʨʰʘʫ 

ʙײʟʳʣʫʳʥʘ ʜʘ ʙʝʡʽʤ ʢʝʣʝʜʽ. ɹʝʪʢʽ ץʘʙʘʪʪʘסʳ ʩʳʟʘʪʪʘʨ, ʦʡʳץʪʘʨ ʞᴅʥʝ ʢʦʨʨʦʟʠʷʣʳץ 

ʟʘץʳʤʜʘʥʫʣʘʨ ʩʠʷץʪʳ ʘץʘʫʣʘʨ ʰʘʨʰʘʫ ʞʘʨʳץʪʘʨʳʥʳש ʧʘʡʜʘ ʙʦʣʫʳ ʤʝʥ ʪʘʨʘʣʫʳʥ 

ʞʝʜʝʣʜʝʪʝʜʽ. ʉʦʥʳʤʝʥ ʙʽʨʛʝ ʤʝʭʘʥʠʢʘʣʳץ ᴇשʜʝʫ, ײץʶ, ץʘʣʳʧʪʘʫ ʞᴅʥʝ ʪʝʨʤʠʷʣʳץ ᴇשʜʝʫ 

ʙʘʨʳʩʳʥʜʘ ʧʘʡʜʘ ʙʦʣʘʪʳʥ ץʘʣʜʳץ ʢʝʨʥʝʫʣʝʨ ʙᴇʣʰʝʢʪʽש ʧʘʡʜʘʣʘʥʫ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥʘ ʞᴅʥʝ 

ʦʥʳש ʰʘʨʰʘʫ ʪᴇʟʽʤʜʽʣʽʛʽʥʝ ʝʣʝʫʣʽ ᴅʩʝʨ ʝʪʝʜʽ [7]. ɿʝʨʪʪʝʫʣʝʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ײץʨʳʣʳʤʜʳץ 

ʤʘʪʝʨʠʘʣʜʘʨ ʤʝʥ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʜʳש ʽʩʪʝʥ ʰʳסʫ ʞʘסʜʘʡʣʘʨʳʥʳ90 ש %-ʜʘʥ ʘʩʪʘʤʳ ʰʘʨʰʘʫ 

ʙײʟʳʣʫʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ [8]. ɸʫʳʨ ʧʘʡʜʘʣʘʥʫ ʞʘסʜʘʡʣʘʨʳʥʜʘ ʰʣʠʮʪʽʢ ʙʝʪʪʝʨʜʽש ʢʦʨʨʦʟʠʷסʘ 

 ʪʘʨ ʢʝʨʥʝʫץʦʰʘ ץʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʂʦʨʨʦʟʠʷʣʳ שʳʟʜʳ ʤᴅʩʝʣʝʣʝʨʜʽשʰʳʨʘʫʳ ʜʘ ʤʘײ

ʰʦסʳʨʣʘʥʜʳʨסʳʰʪʘʨʳ ʨʝʪʽʥʜʝ ᴅʨʝʢʝʪ ʝʪʽʧ, h ʘʨʰʘʫ ʞʘʨʳץʪʘʨʳʥʳש ʙʘʩʪʘʣʫʳʥʘ ʞᴅʥʝ ʦʣʘʨʜʳש 

ᴅʨʽ ץʘʨʘʡ ʜʘʤʫʳʥʘ ץʦʣʘʡʣʳ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. 

ʐʣʠʮʪʽʢ ץʦʩʳʣʳʩʪʘʨʜʳש ʪʦʟʫ ץʘʨץʳʥʜʳʣʳסʳ ʢᴇʙʽʥʝʩʝ ʤʘʡʣʘʫʜʳש ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽʥʝ, 

ʙᴇʣʰʝʢʪʝʨʜʽש ʜײʨʳʩ ʪʫʨʘʣʘʥʙʘʫʳʥʘ ʞᴅʥʝ ʰʘʤʘʜʘʥ ʪʳʩ ʞװʢʪʝʤʝʣʝʨʜʽש ᴅʩʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ 

ʘʨʪʘʜʳ. ʄʘʡʣʘʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥʳש ʞʝʪʢʽʣʽʢʩʽʟ ʙʦʣʫʳ ʥʝʤʝʩʝ ʦʣʘʨʜʳץ שʘʩʠʝʪʪʝʨʽʥʽש 

ʥʘʰʘʨʣʘʫʳ װʡʢʝʣʽʩ ʢװʰʽʥʽײ שʣסʘʶʳʥʘ ʞᴅʥʝ ʙʝʪʪʝʨʜʽץ שʘʨץʳʥʜʳ ʪʦʟʫʳʥʘ ᴅʢʝʣʝʜʽ. ʉʦʥʳʤʝʥ 

 ,ʙʽʨʢʝʣʢʽ ʪʘʨʘʣʤʘʫʳʥʘ ʩʝʙʝʧ ʙʦʣʳʧ שʢʪʝʤʝʥʽװʩᴅʡʢʝʩʩʽʟ ʦʨʥʘʣʘʩʫʳ ʞ שʘʪʘʨ, ʵʣʝʤʝʥʪʪʝʨʜʽץ

ʞʝʢʝʣʝʛʝʥ ʘʡʤʘץʪʘʨʜʘ ʢʝʨʥʝʫʜʽש ʰʦסʳʨʣʘʥʫʳʥ ʪʫʳʥʜʘʪʘʜʳ. ʄʘʡʣʘʫ ʤʘʪʝʨʠʘʣʳʥʳש 

ʪײʪץʳʨʣʳסʳ ʪᴇʤʝʥ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ ʥʝʤʝʩʝ ʦʥʳײץ שʨʘʤʳʥʜʘ ץʘʪʪʳ ʘʙʨʘʟʠʚʪʽ ʙᴇʣʰʝʢʪʝʨ 

ʙʦʣסʘʥ ʢʝʟʜʝ ʪʦʟʫ װʜʝʨʽʩʽ ʦʜʘʥ ᴅʨʽ ʢװʰʝʡʝʜʽ [9]. ɸʡʥʘʣʫ ʤʦʤʝʥʪʽʥʽש h ʘʤʘʜʘʥ ʪʳʩ ʘʨʪʫʳ ʥʝʤʝʩʝ 

ʩʦץץʳʣʳץ ʞװʢʪʝʤʝʣʝʨʜʽש ᴅʩʝʨʽ ʰʣʠʮʪʝʨʜʽש ʧʣʘʩʪʠʢʘʣʳץ ʜʝʬʦʨʤʘʮʠʷʩʳʥʘ ʞᴅʥʝ ʦʣʘʨʜʳש 

ʤʝʨʟʽʤʽʥʝʥ ʙײʨʳʥ ʽʩʪʝʥ ʰʳסʫʳʥʘ ʘʣʳʧ ʢʝʣʫʽ ʤװʤʢʽʥ. ʉʦʥʜʳץʪʘʥ ʪʠʽʤʜʽ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ᴅʟʽʨʣʝʫ װʰʽʥ ʪʦʟʫ ʤʝʭʘʥʠʟʤʜʝʨʽʥ ʞᴅʥʝ ʦʣʘʨסʘ ʳץʧʘʣ ʝʪʝʪʽʥ ʬʘʢʪʦʨʣʘʨʜʳ 

ʪʝʨʝש ʟʝʨʪʪʝʫ ʤʘשʳʟʜʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʊʦʟסʘʥ ʥʝʤʝʩʝ ʟʘץʳʤʜʘʥסʘʥ ʰʣʠʮʪʽʢ ʙʝʪʪʝʨʜʽ ʞᴇʥʜʝʫ ʞᴅʥʝ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ װʰʽʥ 

ᴅʨʪװʨʣʽ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʪᴅʩʽʣʜʝʨ ץʦʣʜʘʥʳʣʘʜʳ, ʦʣʘʨʜʳש ᴅʨץʘʡʩʳʩʳ ʙʝʣʛʽʣʽ ʙʽʨ 

ʘʨʪʳץʰʳʣʳץʪʘʨʳʤʝʥ ʞᴅʥʝ ץʦʣʜʘʥʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ. ʄײʥʜʘʡ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʙʽʨʽ ï ʰʣʠʮʪʝʨʜʽש ʞײʤʳʩ ʙʝʪʪʝʨʽʥ ʵʣʝʢʪʨʦʤʝʭʘʥʠʢʘʣʳץ ʰʳʥʳץʪʳʨʫ. ɹײʣ 

ᴅʜʽʩ ʙʝʪʢʽ ץʘʙʘʪʪʳץ שʘʪʪʳʣʳסʳʥ ʞʦסʘʨʳʣʘʪʳʧ, ʦʥʳש ʪʦʟʫסʘ ʪᴇʟʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʞᴅʥʝ 

ʙᴇʣʰʝʢʪʽש ʧʘʡʜʘʣʘʥʫ ʤʝʨʟʽʤʽʥ ײʟʘʨʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʘʪʘʣסʘʥ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʘʪʝʨʠʘʣʜʳץ ʨʝʩʫʨʩʪʘʨʜʳש h ʳסʳʥʳʥ ʘʟʘʡʪʫסʘ, ɻ ʥʝʨʛʠʷ ʪײʪʳʥʫʜʳ ʪᴇʤʝʥʜʝʪʫʛʝ 

ʞᴅʥʝ ᴇʥʜʽʨʽʩʪʽʢ ᴅʨʽ ʞᴇʥʜʝʫ ʧʨʦʮʝʩʪʝʨʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ. 

ʄʘʰʠʥʘ ʙᴇʣʰʝʢʪʝʨʽʥʽש ʙʝʨʽʢʪʽʛʽ ʤʝʥ ʩʝʥʽʤʜʽʣʽʛʽʥ ʞʦסʘʨʳʣʘʪʫʜʳש ʤʘשʳʟʜʳ 

ʞʦʣʜʘʨʳʥʳש ʙʽʨʽ ï ʦʣʘʨʜʳש ʙʝʪʽʥ ᴅʨʪװʨʣʽ ᴅʜʽʩʪʝʨ ʘʨץʳʣʳ ʰʳʥʳץʪʳʨʫ. ʕʣʝʢʪʨʦʤʝʭʘʥʠʢʘʣʳץ 
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ʰʳʥʳץʪʳʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ᴅʨʪװʨʣʽ ʤʘץʩʘʪʪʘסʳ ʙᴇʣʰʝʢʪʝʨʜʽ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫʜʝ ʞᴅʥʝ 

ʥʳסʘʡʪʫʜʘ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʜʳ. ʉʦʥʜʘʡ-ʘץ ʙʝʪʪʽʢ ʧʣʘʩʪʠʢʘʣʳץ ʜʝʬʦʨʤʘʮʠʷʣʘʫ ᴅʜʽʩʪʝʨʽ, ʘʪʘʧ 

ʘʡʪץʘʥʜʘ, ʙʝʪʪʽʢ ʪʘʧʪʘʫ, ʘʪץʳʣʘʧ ᴇשʜʝʫ ʞᴅʥʝ ʰʘʨʠʢʧʝʥ ʥʳסʳʟʜʘʫ ʩʠʷץʪʳ ʪᴅʩʽʣʜʝʨ 

ʙᴇʣʰʝʢʪʝʨʜʽש ʪʦʟʫסʘ ʪᴇʟʽʤʜʽʣʽʛʽ ʤʝʥ ʰʘʨʰʘʫסʘ ʙʝʨʽʢʪʽʛʽʥ ʘʨʪʪʳʨʫʜʘ ʪʠʽʤʜʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

 ʜʝʫשʳʥʜʘʨʜʳ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ ᴇסʘʥ ʘסʳʨʣʘʥסʘʨʳ ʵʥʝʨʛʠʷʣʳ ʰʦסʳʪʪʘ ʞʦץʘʟʽʨʛʽ ʫʘפ

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʜʘ ʝʨʝʢʰʝ ץʳʟʳסʫʰʳʣʳץ ʪʫʜʳʨʫʜʘ. ʆʣʘʨʜʳץ שʘʪʘʨʳʥʘ ʣʘʟʝʨʣʽʢ ʞᴅʥʝ 

ʵʣʝʢʪʨʦʥʜʳ-ʩᴅʫʣʝʣʽʢ ᴇשʜʝʫ ᴅʜʽʩʪʝʨʽ ʞʘʪʘʜʳ. ɹײʣ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʞʦסʘʨʳ ʩʘʧʘʣʳ, ײץʨʳʣʳʤʳ 

ʞʝʪʽʣʜʽʨʽʣʛʝʥ ʞᴅʥʝ ʪʦʟʫסʘ ʪᴇʟʽʤʜʽ ʙʝʪʢʽ ץʘʙʘʪ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʄײʥʜʘʡ 

ᴇשʜʝʫʜʽש ʪʠʽʤʜʽʣʽʛʽ ʢᴇʙʽʥʝʩʝ ʢʝʩʢʽʰ ײץʨʘʣʜʳש ʪʦʟʫʳʥʘ, ʢʝʩʫ ʘʡʤʘסʳʥʜʘ ᴇʩʽʥʜʽʥʽש ʧʘʡʜʘ 

ʙʦʣʫʳʥʘ ʞᴅʥʝ ʦʣʘʨʜʳש ʜʘʡʳʥʜʘʤʘ ʙʝʪʽʥʽש ʪײʪʘʩʪʳסʳʥʘ ᴅʩʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʘʜʳ. 

ɹʝʪʢʽ ץʘʙʘʪʪʳש ʩʘʧʘʩʳ ʢᴇʧʪʝʛʝʥ ʬʘʢʪʦʨʣʘʨʤʝʥ ʘʥʳץʪʘʣʘʜʳ. ʉʦʥʜʳץʪʘʥ ᴇשʜʝʫ 

ʙʘʨʳʩʳʥʜʘ ʛʝʦʤʝʪʨʠʷʣʳץ ʜᴅʣʜʽʢ, ʤʝʭʘʥʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨ, ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨ 

ʞᴅʥʝ ײץʨʳʣʳʤʜʳץ ʝʨʝʢʰʝʣʽʢʪʝʨ ʩʠʷץʪʳ ʧʘʨʘʤʝʪʨʣʝʨʜʽ ʢʝʰʝʥʜʽ ʪװʨʜʝ ʙʘץʳʣʘʫ ʤʘשʳʟʜʳ. 

ʉʦסשʳ ʞʳʣʜʘʨʳ ʘʜʜʠʪʠʚʪʽ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʘʨץʳʣʳ ʜʘʡʳʥʜʘʣסʘʥ ʪʽʩʪʽ ʜʦסשʘʣʘץʪʘʨסʘ ʜʘ ʝʨʝʢʰʝ 

ʥʘʟʘʨ ʘʫʜʘʨʳʣʫʜʘ. ɿʝʨʪʪʝʫʣʝʨ ʦʣʘʨʜʳש ʪʳסʳʟʜʳסʳ ʤʝʥ ץʘʪʪʳʣʳסʳ ʜᴅʩʪװʨʣʽ ᴅʜʽʩʪʝʨʤʝʥ 

ᴇʥʜʽʨʽʣʛʝʥ ʙᴇʣʰʝʢʪʝʨʜʽש ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ʞʘץʳʥ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. ɸʣʘʡʜʘ ʦʣʘʨʜʳש ʙʝʪʢʽ ץʘʙʘʪ 

 ʘʥ ʙʘʡʣʘʥʳʩʪʳ ʘʜʜʠʪʠʚʪʽ ᴇʥʜʽʨʽʩʪʝʥ ʢʝʡʽʥסʤʢʽʥ. ʆʩʳװʪʘʡ ʝʨʝʢʰʝʣʝʥʫʽ ʤץʘʩʠʝʪʪʝʨʽ ʘʡʪʘʨʣʳץ

 ʘסʳʤʜʘʥʫʣʘʨץʨʣʽ ʟʘװʘ ʞᴅʥʝ ᴅʨʪסʪʦʟʫ שʪʘʨʜʳץʘʣʘסשʨʛʽʟʫ ʪʽʩʪʽ ʜʦװʜʝʫ ʞשʦʩʳʤʰʘ ʙʝʪʪʽʢ ᴇץ

ʪᴇʟʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʳש ʪʠʽʤʜʽ ʪᴅʩʽʣʽ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. 

ʆשʪʘʡʣʳ ᴅʜʽʩʪʽ ʪʘשʜʘסʘʥ ʢʝʟʜʝ ᴅʨʪװʨʣʽ ʬʘʢʪʦʨʣʘʨʜʳ, ʩʦʥʳש ʽʰʽʥʜʝ ʙᴇʣʽʢʪʽש 

ʤʘʪʝʨʠʘʣʳʥ, ʟʘץʳʤʜʘʥʫ ʩʠʧʘʪʳ ʤʝʥ ʜᴅʨʝʞʝʩʽʥ, ץʘʣʧʳʥʘ ʢʝʣʪʽʨʽʣʛʝʥ ʙʝʪʪʽץ שʘʞʝʪʪʽ ᴇʥʽʤʜʽʣʽʢ 

ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʝʩʢʝʨʫ ץʘʞʝʪ [4]. ʊʦʟסʘʥ ʙʝʪʪʽ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ ᴅʜʽʩʽʥ ʪʘשʜʘסʘʥʜʘ, ᴅʨʣʝʫ 

ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʧʘʡʜʘʣʘʥʫʜʳ ʝʩʢʝʨʫ ץʘʞʝʪ [6]. ɹʝʪʢʽ ץʘʙʘʪʪʳ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫʛʝ ʘʨʥʘʣסʘʥ 
ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʪʘשʜʘʫ ʢʝʟʽʥʜʝ ʙᴇʣʰʝʢʪʽש ʧʘʡʜʘʣʘʥʫ ʰʘʨʪʪʘʨʳʥ ʞʘʥ-ʞʘץʪʳ ʝʩʢʝʨʫ ץʘʞʝʪ. 

ɸʪʘʧ ʘʡʪץʘʥʜʘ, װʡʢʝʣʽʩ ʪװʨʽ, ʪװʩʝʪʽʥ ʞװʢʪʝʤʝʣʝʨʜʽש ʰʘʤʘʩʳ ʤʝʥ ʩʠʧʘʪʳ, ʢʦʨʨʦʟʠʷʣʳץ ʥʝʤʝʩʝ 

ʘʛʨʝʩʩʠʚʪʽ ʦʨʪʘʥʳש ᴅʩʝʨʽ, ʩʦʥʜʘʡ-ʘץ ʞײʤʳʩ ʪʝʤʧʝʨʘʪʫʨʘʩʳ ʥʝʛʽʟʛʽ ʘʥʳץʪʘʫʰʳ ʬʘʢʪʦʨʣʘʨ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʩ rʪʘʣʘʧʪʘʨʜʳ ʜײʨʳʩ ʝʩʢʝʨʫ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʽʣʛʝʥ ʙᴇʣʰʝʢʪʝʨʜʽש ʩʝʥʽʤʜʽʣʽʛʽ 

ʤʝʥ ץʳʟʤʝʪ ʝʪʫ ʤʝʨʟʽʤʽʥ ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʤʘʰʠʥʘ ʞʘʩʘʫ ʩʘʣʘʩʳʥʜʘ ʙᴇʣʰʝʢʪʝʨʜʽ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʞʝʪʽʣʜʽʨʫ ʤʘשʳʟʜʳ ᴅʨʽ ᴇʟʝʢʪʽ ʤʽʥʜʝʪʪʝʨʜʽש ʙʽʨʽ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. פʘʣʧʳʥʘ 

ʢʝʣʪʽʨʫʜʽש ᴅʨʪװʨʣʽ ᴅʜʽʩʪʝʨʽʥ ʟʝʨʪʪʝʫ ʞᴅʥʝ ʦʣʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽʥ ʙʘסʘʣʘʫ ʤʘʰʠʥʘʣʘʨ ʤʝʥ 

ʤʝʭʘʥʠʟʤʜʝʨʜʽש ʞײʤʳʩץʘ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ ʩʘץʪʘʫʜʘ, ʩʝʥʽʤʜʽʣʽʛʽʥ ʞʦסʘʨʳʣʘʪʫʜʘ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫ 

ʤʝʨʟʽʤʽʥ ײʟʘʨʪʫʜʘ ʰʝʰʫʰʽ ʨᴇʣ ʘʪץʘʨʘʜʳ.. 

 ʰʽʥװ ʘ ʪᴇʟʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʪʦʟʫ שʤʳʩ ʽʩʪʝʡʪʽʥ ʙᴇʣʰʝʢʪʝʨʜʽײʜʘʡʳʥʜʘ ʞסʡʢʝʣʽʩ ʞʘת

ᴅʨʪװʨʣʽ ʙʝʪʪʽʢ ᴇשʜʝʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʜʳ. ʆʣʘʨʜʳץ שʘʪʘʨʳʥʘ ײʰץʳʥʤʝʥ 

ʣʝʛʽʨʣʝʫ, ʤʝʪʘʣʜʘʨʜʳ ʵʣʝʢʪʨʦʭʠʤʠʷʣʳץ ʪײʥʜʳʨʫ ʞᴅʥʝ ʘʨʥʘʡʳ ʪʦʟʫסʘ ʪᴇʟʽʤʜʽ ʞʘʙʳʥʜʘʨʜʳ 

 ʘʩʠʝʪʪʝʨʽʥץ ʧʘʡʜʘʣʘʥʫ שʣ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʙᴇʣʰʝʢ ʙʝʪʽʥʽײʘʣʳʧʪʘʩʪʳʨʫ ᴅʜʽʩʪʝʨʽ ʞʘʪʘʜʳ. ɹץ

ʞʘץʩʘʨʪʳʧ, ʦʥʳץ שʳʟʤʝʪ ʝʪʫ ʤʝʨʟʽʤʽʥ ʝʜᴅʫʽʨ ײʟʘʨʪʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʙʝʪʪʽʢ ᴇשʜʝʫ ɻ ʣʝʢʪʨʣʽʢ 

ʦץʰʘʫʣʘʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʞᴅʥʝ ʢʦʨʨʦʟʠʷʣʳץ ᴅʩʝʨʜʝʥ ץʦʨסʘʫ ʤʘץʩʘʪʳʥʜʘ ʜʘ ʤʘשʳʟʜʳ ʨᴇʣ 

ʘʪץʘʨʘʜʳ. 

ɹᴇʣʰʝʢʪʝʨʜʽש ʙʝʪʢʽ ץʘʙʘʪʳʥ ʥʳסʘʡʪʫʜʳש ʥʝʛʽʟʛʽ ʪᴅʩʽʣʜʝʨʽ ʨʝʪʽʥʜʝ ץʦʨסʘʥʳʰ 

ʞʘʙʳʥʜʘʨʳʥ ʞʘסʫ ʥʝʤʝʩʝ ʤʘʪʝʨʠʘʣʜʳש ʙʝʪʢʽ ץʘʙʘʪʳʥʳײץ שʨʳʣʳʤʳ ʤʝʥ ץʘʩʠʝʪʪʝʨʽʥ ᴇʟʛʝʨʪʫ 

 ץʭʠʤʠʷʣʳ שʜʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʦʥʳשʢʝʟ ʢʝʣʛʝʥ ʙʝʪʽʥ ᴇ שʘʪʪʳ ʜʝʥʝʣʝʨʜʽפ .ʘʨʘʩʪʳʨʳʣʘʜʳץ

ʙʝʣʩʝʥʜʽʣʽʛʽ ʤʝʥ ʤʝʭʘʥʠʢʘʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳ ᴇʟʛʝʨʽʩʢʝ ײʰʳʨʘʡʜʳ, ᴅʩʽʨʝʩʝ ʙײʣ ᴇʟʛʝʨʽʩʪʝʨ 

ʞץײʘ ʙʝʪʢʽ ץʘʙʘʪʪʘ ʘʡץʳʥ ʙʘʡץʘʣʘʜʳ. ʄʘʰʠʥʘʣʘʨ ʤʝʥ ʞʘʙʜʳץʪʘʨʜʳש ʩʝʥʽʤʜʽ ʞײʤʳʩ ʽʩʪʝʫʽ 

ʢᴇʙʽʥʝ ʦʣʘʨʜʳש ʙᴇʣʰʝʢʪʝʨʽʥʽש ʪʦʟʫסʘ ʪᴇʟʽʤʜʽʣʽʛʽʥʝ ʪᴅʫʝʣʜʽ. ɹײʣ ᴅʩʽʨʝʩʝ ץʘʨץʳʥʜʳ ʪʦʟʫ 

ʞʘסʜʘʡʳʥʜʘ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ ʙʦʣʘʪ ʙᴇʣʰʝʢʪʝʨ װʰʽʥ ʤʘשʳʟʜʳ. ʉʪʘʪʠʩʪʠʢʘʣʳץ ʤᴅʣʽʤʝʪʪʝʨ 

ʙʦʡʳʥʰʘ, ʤʘʰʠʥʘʣʘʨ ʤʝʥ ʤʝʭʘʥʠʟʤʜʝʨʜʽש ʽʩʪʝʥ ʰʳסʫ ʞʘסʜʘʡʣʘʨʳʥʳש ʰʘʤʘʤʝʥ 70 %-ʳ 

 .ʪʦʟʫʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ שʡʢʝʣʽʩ ʪʦʨʘʧʪʘʨʳʥʳװ

 ʨʜʝ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʝʪʪʽʢװʘʡʪʫ ᴅʜʽʩʪʝʨʽʥ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪסʘʣʧʳʥʘ ʢʝʣʪʽʨʫ ʞᴅʥʝ ʥʳפ

ʧʣʘʩʪʠʢʘʣʳץ ʜʝʬʦʨʤʘʮʠʷʣʘʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʤʝʪʘʣʣ ײץʨʳʣʳʤʳʥʳש ᴇʟʛʝʨʫʽʥʝ r  ,ʧʘʣ ʝʪʝʪʽʥʽʥץ



200  

ʘʣʘʡʜʘ ʪʦʣʳץ ץʘʡʪʘ ʢʨʠʩʪʘʣʜʘʥʫ ײץʙʳʣʳʩʳ ʦʨʳʥ ʘʣʤʘʡʪʳʥʳʥ ʢᴇʨʩʝʪʪʽ. ʄײʥʜʘʡ ᴇשʜʝʫ 

ʙʘʨʳʩʳʥʜʘ ʧʘʡʜʘ ʙʦʣʘʪʳʥ ץʘʣʜʳץ ʢʝʨʥʝʫʣʝʨ ʙʝʪʢʽ ץʘʙʘʪʪʳש ʩʘʧʘʩʳ ʤʝʥ ʢװʡʽʥ ʩʠʧʘʪʪʘʡʪʳʥ 

ʥʝʛʽʟʛʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʣʘʨ ʙᴇʣʰʝʢʪʽש ʙʝʨʽʢʪʽʛʽʥʝ, ʰʘʨʰʘʫ 

ʪᴇʟʽʤʜʽʣʽʛʽʥʝ ʞᴅʥʝ ʞʘʣʧʳ ʧʘʡʜʘʣʘʥʫ ʩʝʥʽʤʜʽʣʽʛʽʥʝ ʝʣʝʫʣʽ ᴅʩʝʨ ʝʪʝʜʽ. 

ɹʘʣץʳʪʳʧ ץʘʧʪʘʫ ʞײʤʳʩʪʘʨʳʥ ʞװʨʛʽʟʝʨ ʘʣʜʳʥʜʘ ʪᴅʞʽʨʠʙʝʣʽʢ װʣʛʽʣʝʨʜʽש ʙʝʪʪʝʨʽ ʤʝʪʘʣʣ 

ʞʳʣʪʳʨʳ ʢᴇʨʽʥʛʝʥʛʝ ʜʝʡʽʥ ʪʝʛʽʩʪʝʫ ʜᴇשʛʝʣʝʢʪʝʨʽʤʝʥ ʤץײʠʷʪ ʪʘʟʘʨʪʳʣʳʧ, ʢʝʡʽʥʥʝʥ 

ʜᴅʥʝʢʝʨʣʝʥʛʝʥ ץʘʙʘʪʪʘ ʘץʘʫʣʘʨʜʳש ʧʘʡʜʘ ʙʦʣʫʳʥ ʙʦʣʜʳʨʤʘʫ ʤʘץʩʘʪʳʥʜʘ 

ʤʘʡʩʳʟʜʘʥʜʳʨʳʣʜʳ. ɹʘʣץʳʪʳʧ ץʘʧʪʘʣסʘʥ ץʘʙʘʪץʘ ץʦʡʳʣʘʪʳʥ ʥʝʛʽʟʛʽ ʪʘʣʘʧʪʘʨʜʳש ʙʽʨʽ ï 

 ,ʘʤʪʘʤʘʩʳʟ ʝʪʝ ʦʪʳʨʳʧץ ʳʧ ʙʽʨʽʛʫʽʥץʥʝʛʽʟʛʽ ʤʝʪʘʣʤʝʥ ʩʘʧʘʣʳ ʙʘʣ שʘʥ ʤʝʪʘʣʜʳסʘʧʪʘʣץ

 ..ʘʨʳ ʙʠʽʢʪʽʛʽʥ ʘʣʫ ʙʦʣʜʳסʤʢʽʥʜʽʛʽʥʰʝ ʞʦװʤ שʘʙʘʪʪʳץ ʘʥסʘʧʪʘʣץ
 

ʉʫʨʝʪ 1.3 ï ʉɺ08ʍɻ2ʉʄʌ ʤʘʨʢʘʣʳ ʩʳʤʤʝʥ ץʦʨסʘʥʳʰ ʛʘʟ ʦʨʪʘʩʳʥʜʘ (CO2-100%) 

ʞʘʨʪʳʣʘʡ ʘʚʪʦʤʘʪʪʳ ʙʘʣץʳʪʫʤʝʥ ʦʨʳʥʜʘʣסʘʥ װʣʛʽʣʝʨ 

 

1.3-ʩʫʨʝʪʪʝ ʉɺ08ʍɻ2ʉʄʌ ʤʘʨʢʘʣʳ ʜᴅʥʝʢʝʨʣʝʫ ʩʳʤʳʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ץʦʨסʘʥʳʩ 

ʛʘʟʳʥʳש ʦʨʪʘʩʳʥʜʘ (ʉʆ2 100%) ʞʘʨʪʳʣʘʡ ʘʚʪʦʤʘʪʪʳ ᴅʜʽʩʧʝʥ ʢʝʡʙʽʨ ʙʘʣץʳʪʳʣסʘʥ ʪʽʛʽʩʪʝʨʜʽש 

ʢᴇʣʜʝʥʝץ שʠʤʘʩʳ ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

 

ʉʫʨʝʪ 1.4 - AOTAI ASAW 1000 II ʘסʳʥʜʳ ʜᴅʥʝʢʝʨʣʝʫ ʪʨʘʢʪʦʨʳ 

 

1.4 ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ ʤʘʰʠʥʘ ᴇʟʜʽʛʽʥʝʥ ʞװʨʝʪʽʥ ʘʨʙʘʜʘʥ ʪײʨʘʜʳ, ʦסʘʥ ʪʦʢ ᴇʪʢʽʟʛʽʰʽ 

ʤʝʥ ʞʘʨʳץ ʠʥʜʠʢʘʪʦʨʳ ʙʘʨ ץʦʨʝʢʪʝʥʜʽʨʫ ʙʘʩʪʠʝʛʽ, ʩʳʤ ʙʘʨʘʙʘʥ ʞᴅʥʝ ʢᴇʣʜʝʥʝש ʞᴅʥʝ ʪʽʢ 

ʢʘʣʠʙʨʣʝʨ ʘʨץʳʣʳ ʙʘʩץʘʨʫ ʧʘʥʝʣʽ ʦʨʥʘʪʳʣסʘʥ. 

ɹʘʣץʳʪʳʣסʘʥ ץʘʙʘʪʪʳץ שʘʪʪʳʣʳסʳʥ ʙʘץʳʣʘʫ 7 ʥװʢʪʝ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʜʽ, ʩʦʜʘʥ ʢʝʡʽʥ 

ʧʘʨʘʤʝʪʨʜʽש ʤʘʢʩʠʤʘʣʜʳ ʞᴅʥʝ ʤʠʥʠʤʘʣʜʳ ʤᴅʥʜʝʨʽ ʘʣʳʥʳʧ ʪʘʩʪʘʣʜʳ, ʘʣ ʩʦסשʳ ʥᴅʪʠʞʝ װʰʽʥ 

ʦʨʪʘʰʘ ʤᴅʥ ץʘʙʳʣʜʘʥʜʳ. פʘʪʪʳʣʳץʪʳ ʙʘץʳʣʘʫ ʫʣʴʪʨʘʜʳʙʳʩʪʳץ ץʘʪʪʳʣʳץʪʳ ᴇʣʰʝʛʽʰʽʥʜʝ 

ʞװʨʛʽʟʽʣʜʽ (1.5-ʩʫʨʝʪ). 
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ʉʫʨʝʪ 1.5 ʊʂʄ-459ʄ ʋʣʴʪʨʘʜʳʙʳʩʪʳץ ץʘʪʪʳʣʳץʪʳ ᴇʣʰʝʛʽʰ 

 

ʊʦʟסʘʥ ʙʝʪʪʽ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ ᴅʜʽʩʽʥ ʪʘשʜʘסʘʥ ʢʝʟʜʝ, ʝש ʘʣʜʳʤʝʥ, ʙᴇʣʽʢʪʽש ʞײʤʳʩ 

ʞʘסʜʘʡʣʘʨʳʥ, ʘʪʘʧ ʘʡʪץʘʥʜʘ: װʡʢʝʣʽʩ ʪװʨʽʥ, ʞװʢʪʝʤʝʣʝʨʜʽש ʰʘʤʘʩʳʥ ʞᴅʥʝ ʦʣʘʨʜʳש ʩʠʧʘʪʳʥ, 

ʘʛʨʝʩʩʠʚʪʽ ʦʨʪʘʥʳש ʙʦʣʫʳʥ ʞᴅʥʝ ʞײʤʳʩ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥ ʙʘʩʰʳʣʳץץʘ ʘʣʫ ʢʝʨʝʢ. ɹʝʪʽʥʜʝ ʞʘשʘ 

 ʦʣʜʘʥʘʪʳʥ ʙʝʪʪʽ ʞʘʙʫץ ʧʨʦʮʝʩʪʝʨʜʽ ץʥʝʤʝʩʝ ʬʠʟʠʢʘʣʳ ץʰʽʥ ʭʠʤʠʷʣʳװ ʨʫײץ ʘʙʘʪץ

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ᴇʪʝ ʧʘʡʜʘʣʳ. 

ʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, hפ ʳסʘʪʳʥ ץʦʨʳʪʳʥʜʳ: 

1. ɹʘʣץʳʪʳʣסʘʥ ʤʝʪʘʣʜʘסʳ ʞʘʨʳץʪʘʨʜʳש ʩʘʥʳ ʤʝʥ ʤᴇʣʰʝʨʽ ʙʘʣץʳʪʳʣסʘʥ ʤʝʪʘʣʜʘסʳ 
ʥʝʛʽʟʛʽ ʤʝʪʘʣʜʳץ שʘʪʳʩʫ װʣʝʩʽʥʝ ʞᴅʥʝ ʤʝʪʘʣʜʳש ʭʠʤʠʷʣʳײץ ץʨʘʤʳʥʘ ʙʘʡʣʘʥʳʩʪʳ. 

2. ɹʘʣץʳʪʫʜʘʥ ʢʝʡʽʥʛʽ ʧʣʘʩʪʠʢʘʣʳץ ʜʝʬʦʨʤʘʮʠʷ װʰʽʥ ʦשʪʘʡʣʳ ץʳʟʜʳʨʫ ʪʝʤʧʝʨʘʪʫʨʘʩʳ 

650-7000ʉ ʘʨʘʣʳסʳʥʜʘ ʙʦʣʘʜʳ, ʙײʣ ʜᴅʥʝʢʝʨʣʝʥʛʝʥ ץʦʩʳʣʳʩ ʧʝʥ ʙʘʣץʳʪʳʣסʘʥ ʤʝʪʘʣʜʳש 

ʘץʘʫʣʘʨʳʥ ʞʦʶסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹʘʣץʳʪʳʣסʘʥ ʤʝʪʘʣʜʳש ʙʝʨʽʢʪʽʛʽ (ʪʦʟʫסʘ ʪᴇʟʽʤʜʽʣʽʛʽ) 

ʘʨʪʘʜʳ. 

3. ʇʣʘʩʪʠʢʘʣʳץ ʜʝʬʦʨʤʘʮʠʷ ʧʨʦʮʝʩʽʥʜʝ ʙʘʣץʳʪʳʣסʘʥ ʤʝʪʘʣʜʘסʳ ʞʘʨʳץʪʘʨʜʳ ʞʦʶ 
ʳץʪʠʤʘʣʜʳסʳ ʙʘʣץʳʪʳʣסʘʥ ʤʝʪʘʣʜʳש ʘʫʜʘʥʳʥʘ, ᴇשʜʝʫ ʪװʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʞᴅʥʝ 

ʪʝʤʧʝʨʘʪʫʨʘʥʳש ʪᴇʤʝʥʜʝʫʽʤʝʥ ʪᴇʤʝʥʜʝʡʜʽ. 

 

ᴄɼɽɹʀɽʊ 

 

1. ʀ. ʕʮʠʦʥ, ɻ. ɻʘʣʴʧʝʨʠʥ, ɺ. ɹʨʠʟʤʝʨ ʠ ʖ. ʂʣʠʛʝʨʤʘʥ, çʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ 
ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʘʨʘʣʣʝʣʴʥʳʭ ʫʧʦʨʥʳʭ ʧʦʜʰʠʧʥʠʢʦʚ ʩ ʪʝʢʩʪʫʨʠʨʦʚʘʥʥʦʡ ʣʘʟʝʨʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶè, Tribology Letters, ʪ. 17, ˉ 2, ʩʪʨ. 295, ʠʶʥʴ 2004 ʛ., doi: 

10.1023/b:tril.0000032467.88800.59. 

2. AAG Bruzzone, HL Costa, PM Lonardo ʠ DA Lucca, çɼʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 
ʠʥʞʝʥʝʨʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴ-ʥʦʩʪʠè, CIRP 

Annals, ʪ. 57, ˉ 2, ʩʪʨ. 750, ʷʥʚʘʨʴ 2008 ʛ., doi: 10.1016/j.cirp.2008.09.003. 

3. KL Shivalingaiah., KS Sridhar, D. Sethuram, KV Murthy, PG Koppad ʠ CS Ramesh, 

çʂʦʤʧʦʟʠʪʥʳʝ ʧʦʢʨʳʪʠʷ Inconel 718/ʢʫʙʠʯʝʩʢʠʡ ʥʠʪʨʠʜ ʙʦʨʘ, ʥʘʧʳʣʝʥʥʳʝ ʤʝʪʦʜʦʤ HVOF: 

ʤʠʢʨʦʩʪʨʫʢʪʫʨʘ, ʤʠʢʨʦʪʚʝʨʜʦʩʪʴ ʠ ʵʨʦʟʠʦʥʥʦʝ ʧʦʚʝʜʝʥʠʝ ʩʫʩʧʝʥʟʠʠè, Materials Research 

Express, ʪ. 6, ˉ 12, ʷʥʚʘʨʴ 2020 ʛ., doi: 10.1088/2053-1591/ab7067. 

4. ʄ. ʀ. ʏʝʙʦʪʘʨʝʚ ʠ ʄ. ʈ. ʂʘʜʳʨʦʚ, çɺʳʙʦʨ ʩʧʦʩʦʙʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʟʥʦʰʝʥʥʦʡ 
ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʠè, 2016. 

5. C. Yue, H. Gao, X. Liu ʠ SY Liang, çʀʟʤʝʥʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʜʝʪʘʣʝʡ, ʚʳʟʚʘʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷʤʠ ʮʝʣʦʩʪʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʬʨʝʟʝʨʦʚʘʥʠʷ ʤʝʪʘʣʣʘ: ʦʙʟʦʨè, Applied 

Sciences, ʪ. 8, ̄  12. Multidisciplinary Digital Publishing Institute, ʩʪʨ. 2550, 9 ʜʝʢʘʙʨʷ 2018 ʛ. doi: 

10.3390/app8122550. 



202  

6. ʆ. ɸ. ʅʫʨʞʘʥʦʚʘ, ʆ. ɾʘʨʢʝʚʠʯ ʠ ɺ. ɹʫʯʠʥʩʢʘʩ, çʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʦʧʨʷʛʘʝʤʳʭ ʜʝʪʘʣʝʡ, ʪʘʢʠʭ ʢʘʢ ʪʝʣ-ʪʝʣʝʬʦʥè, 2023. 

7. ɼʞ. ʕ. ʋʘʡʝʪʪ, ɼʞ. ʊ. ɹʝʨʨʠ ʠ ɸ. ʈ. ʋʠʣʴʷʤʩ, çʆʩʪʘʪʦʯʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʘʣʶʤʠʥʠʝʚʳʭ 

ʦʪʣʠʚʢʘʭè, ɾʫʨʥʘʣ ʪʝʭʥʦʣʦʛʠʡ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ, ʪ. 191, ʩʪʨ. 170, ʤʘʨʪ 2007 ʛ., doi: 

10.1016/j.jmatprotec.2007.03.018. 

8. X. Pan, G. Qian, S. Wu, Y. Fu ʠ Y. Hong, çʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʥʫʪʨʝʥʥʠʭ ʪʨʝʱʠʥ ʧʨʠ 
ʩʚʝʨʭʚʳʩʦʢʦʮʠʢʣʦʚʦʡ ʫʩʪʘʣʦʩʪʠ ʪʠʪʘʥʦʚʦʛʦ ʩʧʣʘʚʘ ʩ ʛʨʘʜʠʝʥʪʥʦʡ ʩʪʨʫʢʪʫʨʦʡè, Scientific 

Reports, ʪ. 10, ˉ 1, ʤʘʨʪ 2020 ʛ., doi: 10.1038/s41598-020-61484-3. 

9. C. Gagg ʠ P. Lewis, çʀʟʥʦʩ ʢʘʢ ʤʝʭʘʥʠʟʤ ʦʪʢʘʟʘ ʧʨʦʜʫʢʪʘ ï ʆʙʟʦʨ ʠ ʧʨʠʤʝʨʳè, 

Engineering Failure Analysis, ʪ. 14, ˉ 8, ʩʪʨ. 1618, ʬʝʚʨʘʣʴ 2007 ʛ., doi: 

10.1016/j.engfailanal.2006.11.064. 

 

ᴄʆɾ 621.791.75 

 

ɹᴆʃʐɽʂʊɽʈɼɯ ʃɸɿɽʈʃɯʂ ɹɽʊʊɯ פɸʇʊɸʋ ɸʈפʓʃʓ ʇʈʆʎɽʉʉʊɽʈɼɯר 

ʊɽʍʅʆʃʆɻʀʗʃʓפ ɽʈɽʂʐɽʃɯʂʊɽʈɯʅ ɿɽʈʊʊɽʋ 

 

ɾʘʤʫʨʦʚʘ ɸʣʪʳʥʰʘʰ ʅʫʨʠʜʠʥʦʚʥʘ 

ʅ. ɹʝʢʙʦʩʳʥʦʚ ʘʪʳʥʜʘסʳ ʄʘסשʳʩʪʘʫ ɻ ʥʝʨʛʝʪʠʢʘʣʳץ ʢʦʣʣʝʜʞʽ 

 

 

 

ɸשʜʘʪʧʘ: ʄʘץʘʣʘʜʘ ʤʘʰʠʥʘ ʞʘʩʘʫ ʩʘʣʘʩʳʥʜʘ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʪʳʥ ʙᴇʣʰʝʢʪʝʨʜʽש 

ʪʦʟסʘʥ ʞᴅʥʝ ʟʘץʳʤʜʘʥסʘʥ ʙʝʪʪʝʨʽʥ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫʛʝ ʘʨʥʘʣסʘʥ ʣʘʟʝʨʣʽʢ ץʘʧʪʘʫ 

ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽ ץʘʨʘʩʪʳʨʳʣסʘʥ. ʃʘʟʝʨʣʽʢ ץʘʧʪʘʫʜʳש ʞײʤʳʩ ʧʨʠʥʮʠʧʽ, 

 ʨʣʽ ʵʣʝʢʪʨװʜᴅʩʪ שʧʘʨʘʤʝʪʨʣʝʨʽ ʪʘʣʜʘʥʳʧ, ʦʥʳ ץʪʘʨ ʤʝʥ ʪʝʭʥʦʣʦʛʠʷʣʳץʦʣʜʘʥʳʣʘʪʳʥ ʞʘʙʜʳץ

ʜʦסʘʣʳץ ץʘʧʪʘʫ ᴅʜʽʩʪʝʨʽʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘסʳ ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʢᴇʨʩʝʪʽʣʛʝʥ. ɿʝʨʪʪʝʫ 

ʙʘʨʳʩʳʥʜʘ ʣʘʟʝʨ ʩᴅʫʣʝʩʽʥʽש ʞʦסʘʨʳ ʵʥʝʨʛʠʷ ʪʳסʳʟʜʳסʳʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ ʞʳʣʫ ᴅʩʝʨ ʝʪʝʪʽʥ 

ʘʡʤʘץʪʳש ʘʟʘʶʳ, ץʘʣʜʳץ ʜʝʬʦʨʤʘʮʠʷʣʘʨʜʳש ʪᴇʤʝʥʜʝʫʽ ʞᴅʥʝ ʥʝʛʽʟʛʽ ʤʝʪʘʣʤʝʥ ʘʨʘʣʘʩʫ 

ʜᴅʨʝʞʝʩʽʥʽש ʤʠʥʠʤʘʣʜʘʥʫʳ ʘʥʳץʪʘʣʜʳ. פʘʧʪʘʣסʘʥ ץʘʙʘʪʪʘʨʜʳש ʪʦʟʫסʘ ʞᴅʥʝ ʢʦʨʨʦʟʠʷסʘ 

ʪᴇʟʽʤʜʽʣʽʛʽ ʘʨʪʳʧ, ʙᴇʣʰʝʢʪʝʨʜʽש ʧʘʡʜʘʣʘʥʫ ʤʝʨʟʽʤʽʥ ײʟʘʨʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥʽ ʢᴇʨʩʝʪʽʣʜʽ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʣʘʟʝʨʣʽʢ ץʘʧʪʘʫʜʳש ʤʘʰʠʥʘ ʙᴇʣʰʝʢʪʝʨʽʥ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ ʤʝʥ ץʦʨסʘʫʜʳש 

ʪʠʽʤʜʽ ᴅʨʽ ʧʝʨʩʧʝʢʪʠʚʘʣʳ ᴅʜʽʩʽ ʝʢʝʥʽʥ ʜᴅʣʝʣʜʝʡʜʽ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʣʘʟʝʨʣʽʢ ץʘʧʪʘʫ, ʙʝʪʪʽ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ, ʪʦʟʫסʘ ʪᴇʟʽʤʜʽʣʽʢ, 

ʤʝʪʘʣʣʫʨʛʠʷʣʳץ ʘʜʛʝʟʠʷ, ץʘʪʪʳʣʳץ, ʤʘʰʠʥʘ ʙᴇʣʰʝʢʪʝʨʽ, ʣʘʟʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨ, ʢʦʨʨʦʟʠʷʜʘʥ 

 .ʘʫסʦʨץ

 

 ʘʥסʘʨʳ ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʥסʳ ʤʘʰʠʥʘ ʞʘʩʘʫʜʘ ʤʝʪʘʣʣ ʙʝʪʪʝʨʽʥ ʞʦסʘʟʽʨʛʽ ʟʘʤʘʥפ

ʵʥʝʨʛʠʷ ʢᴇʟʜʝʨʽʥ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ ʣʘʟʝʨʣʽʢ ץʘʧʪʘʫ ʢʦʤʧʦʥʝʥʪʪʝʨʛʝ ʪʦʟʫסʘ ʪᴇʟʽʤʜʽ 

ʞʘʙʳʥʜʘʨʜʳ ʞʘסʫʜʳש ʙʽʨʝʛʝʡ ʞᴅʥʝ ᴇʪʝ ʪʠʽʤʜʽ ᴅʜʽʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ᴅʜʽʩ ᴇʥʜʽʨʽʩ 

ʢʝʟʽʥʜʝ ʙʘʨ ʙᴇʣʰʝʢʪʝʨʜʽש ʙʝʨʽʢʪʽʢ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʞʘץʩʘʨʪʘʜʳ, ʞʘשʘ ʤʘʰʠʥʘ ʤʝʥ 

ʤʝʭʘʥʠʢʘʣʳץ ʢʦʤʧʦʥʝʥʪʪʝʨʜʽץ שʳʟʤʝʪ ʝʪʫ ʤʝʨʟʽʤʽʥ ײʟʘʨʪʘʜʳ. ɾʦסʘʨʳ ʬʠʟʠʢʘʣʳץ ʞᴅʥʝ 

ʤʝʭʘʥʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽ ʙʘʨ ʞʘʙʳʥʜʘʨʜʳש ʪװʟʽʣʫʽʥ ʞʝשʽʣʜʝʪʝʪʽʥ ʩʦץץʳ ʘʡʤʘסʳʥʜʘסʳ 

ʧʨʦʮʝʩʪʝʨʜʽש ʞʳʣʜʘʤʜʳסʳ, ᴇשʜʝʫʜʽ ʣʦʢʘʣʠʟʘʮʠʷʣʘʫ ʤװʤʢʽʥʜʽʛʽ ʞᴅʥʝ ʣʘʟʝʨʣʽʢ ץʘʧʪʘʫ 

ᴅʜʽʩʪʝʨʽʥ ʩʠʧʘʪʪʘʡʪʳʥ ʙʘʩץʘ ʧʘʨʘʤʝʪʨʣʝʨ ʦʣʘʨʜʳ ʤʘשʳʟʜʳ, ʞʦסʘʨʳ ʞװʢʪʝʣʛʝʥ 

ʢʦʤʧʦʥʝʥʪʪʝʨʜʽ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫʛʝ ʜʝ ʞʘʨʘʤʜʳ ʝʪʝʜʽ [1]. 

ɼᴅʩʪװʨʣʽ ʙʝʪʪʝʫ ᴅʜʽʩʪʝʨʽ ʥʝʛʽʟʛʽ ʤʝʪʘʣʜʳ ʘʡʪʘʨʣʳץʪʘʡ ʙʘʣץʳʪʫסʘ ʞᴅʥʝ ʪʝʨʤʠʷʣʳץ 

ʢʝʨʥʝʫʛʝ ײʰʳʨʘʪʘʜʳ, ʙײʣ ʘʡʪʘʨʣʳץʪʘʡ ʢʝʤʰʽʣʽʢ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʩʝʙʝʙʽ ʪʝʭʥʦʣʦʛʠʷ 

ʙᴇʣʰʝʢʢʝ ʤʠʥʠʤʘʣʜʳ ʪʝʨʤʠʷʣʳץ ᴅʩʝʨʜʽ ʞᴅʥʝ ʪʦʣʪʳʨסʳʰ ʤʘʪʝʨʠʘʣʜʳץ שʦʨʳʪʧʘʤʝʥ 

ʘʨʘʣʘʩʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʽ ʢʝʨʝʢ. ɹײʣ ʢʝʤʰʽʣʽʢʪʝʨ ʣʘʟʝʨʣʽʢ ʙʝʪʪʝʫ ʘʨץʳʣʳ ʽʩ ʞװʟʽʥʜʝ 

ʞʦʡʳʣʘʜʳ ð ץʳʟʜʳʨʫ ʣʦʢʘʣʠʟʘʮʠʷʣʘʥסʘʥ ʞᴅʥʝ ʰʳסʘʨʳʣʘʪʳʥ ʩᴅʫʣʝʣʝʥʫʜʽש ʧʽʰʽʥʽ ʤʝʥ 

ᴇʣʰʝʤʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ, ʘʣ ʪʝʨʤʠʷʣʳץ ᴅʩʝʨʜʽש ʪʝʨʝשʜʽʛʽ ʞץײʘ ʙʝʪʢʽ ץʘʙʘʪʧʝʥ ʰʝʢʪʝʣʝʜʽ, 



203  

ʙײʣ ʙᴇʣʰʝʢʪʽש ʜʝʬʦʨʤʘʮʠʷʣʘʥʫ (ʧʽʰʽʥʥʽש ʙײʨʤʘʣʘʥʫʳ) ץʘʫʧʽʥ ʘʟʘʡʪʘʜʳ. 

ʃʘʟʝʨʣʽʢ ץʘʧʪʘʤʘ ʙʽʨʥʝʰʝ ʘʨʪʳץʰʳʣʳץʪʘʨ ʙʝʨʝʜʽ. ɾʳʣʫ ʥװʢʪʝʩʽʥʜʝʛʽ ʞʦסʘʨʳ 

ʵʥʝʨʛʠʷ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʧʨʦʮʝʩʪʽ ʞʦסʘʨʳ ᴇשʜʝʫ ʞʳʣʜʘʤʜʳסʳʤʝʥ ʞװʨʛʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. 

ɹײʣ ᴇʟ ʢʝʟʝʛʽʥʜʝ ʤʳʥʘʣʘʨʜʳ ʘʥʳץʪʘʡʜʳ: 

- ʥʝʛʽʟʜʽש ʘʟʜʘʧ ʙʘʣץʫʳ ʥᴅʪʠʞʝʩʽʥʜʝ ʘʨʘʣʘʩʪʳʨʫ ʢʦʵʬʬʠʮʠʝʥʪʽ ʪᴇʤʝʥ (0,05...0,15) 
ʰᴇʛʽʥʜʽ ץʘʙʘʪʪʳש ʧʘʡʜʘ ʙʦʣʫʳ; 

- ʥʝʛʽʟʛʽ ʤʝʪʘʣסʘ ʤʠʥʠʤʘʣʜʳ ʪʝʨʤʠʷʣʳץ ᴅʩʝʨ, ʙײʣ ᴅʩʽʨʝʩʝ ײץʨʳʣʳʤʜʳץ ʞᴅʥʝ ʬʘʟʘʣʳץ 
ʪװʨʣʝʥʜʽʨʫʣʝʨʜʝʥ ᴇʪʝʪʽʥ ʤʘʪʝʨʠʘʣʜʘʨ װʰʽʥ ʤʘשʳʟʜʳ; 

- ʰᴇʛʽʥʜʽ ʙᴇʣʰʝʢʪʝʨʜʽש h ʘסʳʥ ץʘʣʜʳץ ʜʝʬʦʨʤʘʮʠʷʣʘʨʳ. 

ʊᴇʤʝʥ ʜʝʬʦʨʤʘʮʠʷʣʘʨ ʤʝʥ ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʢ ץʘʩʠʝʪʪʝʨʽ ʙײʣ ᴅʜʽʩʪʽ ʪʝʢ ʘʨʥʘʡʳ ʙʝʪʪʽʢ 

 ʰʽʥ ʜʝװ ʘʪʘʨ ʤʘʰʠʥʘ ʙᴇʣʰʝʢʪʝʨʽʥ ᴇʥʜʽʨʫץ ʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥס ʰʽʥװ ʦʣ ʞʝʪʢʽʟʫץ ʘʩʠʝʪʪʝʨʛʝץ

 ʘʪʘʨץʘʥʜʘ ʙʽʨסʢᴇʟʜʝʨʽʤʝʥ ʩʘʣʳʩʪʳʨ ץʘ ʞʘʨʳץʢᴇʟʜʝʨʽ ʙʘʩ ץʦʣʘʡʣʳ ʝʪʝʜʽ. ʃʘʟʝʨʣʽʢ ʞʘʨʳץ

ʤʘשʳʟʜʳ ʘʨʪʳץʰʳʣʳץʪʘʨʜʳ ײʩʳʥʘʜʳ: 

- ʣʘʟʝʨʣʝʨ ᴇʪʝ ʘʟ ʜʠʚʝʨʛʝʥʮʠʷ ʙײʨʳʰʳʤʝʥ (ʰʘʤʘʤʝʥ 10-5 ʨʘʜ) ʞʘʨʳץ ʩᴅʫʣʝʣʝʨʽʥ ʞʘʩʘʫסʘ 
 ;ʘʙʽʣʝʪʪʽץ

- ʃʘʟʝʨʣʽʢ ʞʘʨʳץ ʝʨʝʢʰʝ ʤʦʥʦʭʨʦʤʘʪʠʢʘʣʳץ; ʘʪʦʤʜʘʨʳ ʙʽʨ-ʙʽʨʽʥʝʥ ʪᴅʫʝʣʩʽʟ ʞʘʨʳץ 
ʰʳסʘʨʘʪʳʥ ʜᴅʩʪװʨʣʽ ʞʘʨʳץ ʢᴇʟʜʝʨʽʥʝʥ ʘʡʳʨʤʘʰʳʣʳסʳ, ʣʘʟʝʨʣʝʨʜʝ ʘʪʦʤʜʘʨ װʡʣʝʩʽʤʜʽ ʪװʨʜʝ 
ʞʘʨʳץ ʰʳסʘʨʘʜʳ ʞᴅʥʝ ʪʦʣץʳʥ ʬʘʟʘʩʳ ʪײʨʘץʪʳ ʝʤʝʩ ᴇʟʛʝʨʽʩʪʝʨʛʝ ײʰʳʨʘʤʘʡʜʳ; 

- ʃʘʟʝʨʣʝʨ ʝץ שʫʘʪʪʳ ʞʘʨʳץ ʢᴇʟʜʝʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʊʘʨ ʩʧʝʢʪʨʣʽʢ ʜʠʘʧʘʟʦʥʜʘ ʣʘʟʝʨʣʝʨʜʽש ʢʝʡʙʽʨ ʪװʨʣʝʨʽ ץʳʩץʘ ʫʘץʳʪ ̔ ʰʽʥʜʝ (ʰʘʤʘʤʝʥ 

10-13 ʩ ʫʘץʳʪ ʘʨʘʣʳסʳʥʜʘ) 1017 ɺʪ/ʩʤ2 ʩᴅʫʣʝʣʝʥʫ ץʫʘʪʳʥʘ ʞʝʪʝʜʽ. 

ʄʝʭʘʥʠʟʤʜʝʨ ʤʝʥ ʤʘʰʠʥʘʣʘʨʜʳש ʙᴇʣʰʝʢʪʝʨʽʥ ʣʘʟʝʨʣʽʢ ץʘʧʪʘʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʞʘשʘ 

ʙʫʳʥ ʣʘʟʝʨʣʽʢ ʞװʡʝʣʝʨʽʥ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ, ʦʣʘʨʜʳש ʞײʤʳʩʳ ץʫʘʪʪʳ 

ʪʘʣʰʳץʪʳ-ʦʧʪʠʢʘʣʳץ ʣʘʟʝʨʣʝʨ ʤʝʥ ʘʨʥʘʡʳ ʩʘʧʪʘʤʘʣʘʨ. ʆʣʘʨʜʳש ʥʝʛʽʟʛʽ ʘʡʳʨʤʘʰʳʣʳסʳ - 

ʜʘʡʳʥʜʘʤʘʥʳש ʙʝʪʽʥʝ ʪʦʣʪʳʨסʳʰ ʤʘʪʝʨʠʘʣʜʘʨʜʳש ʙʝʨʽʣʫʽʥ ʞᴅʥʝ ʪʘʨʘʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʝʪʽʥ ץʦʩʘʣץʳ ײץʨʳʣסʳʣʘʨʜʳש ʙʦʣʫʳ. ɼᴅʥʝʢʝʨʣʝʫ ײץʨʳʣסʳʣʘʨʳ ʢᴇʙʽʥʝʩʝ ʙʝʪʪʽ ץʘʧʪʘʫסʘ 

ʘʨʥʘʣסʘʥ ᴅʤʙʝʙʘʧ ʞʘʙʜʳץ ʨʝʪʽʥʜʝ ץʦʣʜʘʥʳʣʘʜʳ, ʦʣʘʨ ץʘʞʝʪ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ ʘʨʥʘʡʳ 

 .ʪʳʨʳʣʘʜʳץʨʘʣʜʘʨʤʝʥ ʞᴅʥʝ ʙʝʢʽʪʢʽʰʪʝʨʤʝʥ ʪʦʣʳײץ
 

ʉʫʨʝʪ 1. ɹᴇʣʰʝʢʪʽ ʣʘʟʝʨʣʽʢ ץʘʧʪʘʫ ʪʝʭʥʦʣʦʛʠʷʩʳ 

ʄʘʤʘʥʜʘʥʜʳʨʳʣסʘʥ ʙʝʪʪʽ ץʘʧʪʘʫ ʞʘʙʜʳץʪʘʨʳ ᴅʜʝʪʪʝ ʙʝʪʪʝʣʝʪʽʥ ʙʝʪʪʝʨʜʽש 

ʧʽʰʽʥʽ ʙʦʡʳʥʰʘ ʞʽʢʪʝʣʝʜʽ: ʞʘʣʧʘץ ʙᴇʣʰʝʢʪʝʨ װʰʽʥ, ʘʡʥʘʣʫ ʜʝʥʝʣʝʨʽ װʰʽʥ ʞᴅʥʝ ʢװʨʜʝʣʽ 

ʧʨʦʬʠʣʴʜʝʨ װʰʽʥ. ʄײʥʜʘʡ ץʦʥʜʳʨסʳʣʘʨʜʘ ʪʦʣʪʳʨסʳʰ ʤʘʪʝʨʠʘʣʜʘʨ ʪʝʢ ʜᴅʩʪװʨʣʽ 

ᴅʜʽʩʪʝʨʤʝʥ סʘʥʘ ʝʤʝʩ (ʩʳʤ, ʰʳʙʳץʪʘʨ, ʩʘʧʪʘʤʘʤʝʥ ʙװʨʢʫ), ʩʦʥʳʤʝʥ ץʘʪʘʨ ʘʨʥʘʡʳ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ץʦʣʜʘʥʳʣʘʜʳ: ʪʘʩʧʘʥʳ ʩʧʠʨʘʣʴʜʳ ʪᴇʩʝʫ, ʪʦʣʪʳʨסʳʰ 

ʤʘʪʝʨʠʘʣʜʳ ʮʝʥʪʨʠʬʫʛʘʣʳץ ʪʘʨʘʪʫ ʞᴅʥʝ ʪ.ʙ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʤʘʩʩʠʚʪʽʢ ʙᴇʣʰʝʢʪʝʨʛʝ 
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ʘʨʥʘʣסʘʥ ʢʝʟ ʢʝʣʛʝʥ ʙʝʪʪʽ ץʘʧʪʘʫ ץʦʥʜʳʨסʳʩʳ ᴇʥʽʤʜʽ +500é+700 Üʉ ʪʝʤʧʝʨʘʪʫʨʘסʘ ʜʝʡʽʥ 

ʘʣʜʳʥ ʘʣʘ ץʳʟʜʳʨʫסʘ ʘʨʥʘʣסʘʥ ײץʨʳʣסʳʤʝʥ ʞʘʙʜʳץʪʘʣסʘʥ [2]. 

ʃʘʟʝʨʣʽʢ ץʘʧʪʘʫ ʧʣʘʟʤʘʣʳץ ʞᴅʥʝ ʞʘʣʳʥʜʳ ʜᴅʥʝʢʝʨʣʝʫʤʝʥ ʙʽʨʜʝʡ ʧʨʠʥʮʠʧ 

ʙʦʡʳʥʰʘ ʞײʤʳʩ ̔ ʩʪʝʡʜʽ. ʉʦʥʜʘʡ-ʘץ, ʦʣ ײʥʪʘץ ʤʝʪʘʣʣ ץʦʩʳʣʳʩʪʘʨʳ ʤʝʥ ʬʣʶʩʪʝʥ ʪײʨʘʪʳʥ 

ʪʦʣʪʳʨסʳʰ ʤʘʪʝʨʠʘʣ ʘסʳʥʳʥ ʞʘʩʘʡʜʳ, ʙʽʨʘץ ʪʦʣʪʳʨסʳʰ ʤʘʪʝʨʠʘʣ ʬʦʢʫʩʪʘʣסʘʥ ʣʘʟʝʨ 

ʩᴅʫʣʝʩʽ ʘʨץʳʣʳ ʙʘʣץʳʪʳʣʘʜʳ. 

ʃʘʟʝʨʣʽʢ ʞװʡʝʣʝʨʜʽש ʥʝʛʽʟʛʽ ʵʣʝʤʝʥʪʽ - ʣʘʟʝʨʤʝʥ ץʳʟʜʳʨʳʣʘʪʳʥ ʛʘʟ ʘסʳʥʳʥ 

ʪʫʜʳʨʘʪʳʥ ʩʘʧʪʘʤʘʩʳ ʙʘʨ ʘʨʥʘʡʳ ʙʘʩ ʞᴅʥʝ ʦʩʳ ʘסʳʥסʘ ʪʦʣʪʳʨסʳʰ ײʥʪʘץʪʳ ʝʥʛʽʟʝʪʽʥ 

 ʨʣʝʨʽʤʝʥװʪ שʘʧʪʘʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʳץ ʘץʠʥʞʝʢʪʦʨʳ (1-ʩʫʨʝʪ). ɹʘʩ ץʥʪʘײ

ʩʘʣʳʩʪʳʨסʘʥʜʘ, ʣʘʟʝʨʣʽʢ ץʘʧʪʘʫ ʞʦסʘʨʳ ʜᴅʣʜʽʢʧʝʥ ʞᴅʥʝ ʧʨʦʮʝʩʩ ʞʘסʜʘʡʣʘʨʳʥʳש 

ʪײʨʘץʪʳʣʳסʳʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ. ʃʘʟʝʨʣʽʢ ץʘʧʪʘʫ ʧʨʦʮʝʩʽ ʙʘʣץʳʪʳʣסʘʥ ʤʘʪʝʨʠʘʣʜʳ 

ʜʘʡʳʥʜʘʤʘסʘ ʞʘסʫʜʳ, ʦʥʳש ʙʝʪʽ ʙʘʣץʫ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʘ ʜʝʡʽʥ ץʳʟʜʳʨʫʜʳ ʥʝʤʝʩʝ ʦʥʳ 

ʞʘʙʳʥʤʝʥ ʩʝʥʽʤʜʽ ʪװʨʜʝ ʩʫʣʘʫʜʳ ץʘʤʪʠʜʳ. 

ʉײʡʳץ ʤʝʪʘʣʣ. ɾʦסʘʨʳ ץʫʘʪʪʳ ʣʘʟʝʨ ʩᴅʫʣʝʩʽ ʙᴇʣʰʝʢʪʽש ʙʝʪʽʥʝ ʙʘסʳʪʪʘʣʳʧ, 

ʙʘʣץʳʤʘʣʘʨʜʳש ʰʘסʳʥ ʙʘʩʩʝʡʥʽʥ ʞʘʩʘʡʜʳ. ʄʝʪʘʣʣ ײʥʪʘסʳ ʦʩʳ ʘʡʤʘץץʘ ʙʝʨʽʣʝʜʽ, ʦʣ 

ʞʘשʘ ץʘʙʘʪ ʞʘʩʘʫ װʰʽʥ ʙʘʣץʠʜʳ. ɸʣʜʳʥ ʘʣʘ ʙʘסʜʘʨʣʘʤʘʣʘʥסʘʥ ʙʘסʜʘʨʣʘʤʘסʘ ʩᴅʡʢʝʩ 

ʪײʥʜʳʨʫ ʞװʨʛʽʟʝʪʽʥ ʨʦʙʦʪʪʳ ʤʘʥʠʧʫʣʷʪʦʨ ʧʨʦʮʝʩʪʽש ʝש ʞʦסʘʨʳ ʜᴅʣʜʽʛʽ ʤʝʥ 

ʞʳʣʜʘʤʜʳסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ʉʘʧʪʘʤʘʥʳ ʧʘʡʜʘʣʘʥʫ (2-ʩʫʨʝʪ) ᴇשʜʝʫ ʘʡʤʘסʳʥʘ 

 ʳ ʙʦʡʳʥʰʘסʟʳʥʜʳײ שʪʘʨʜʳץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ; ʤʦʥʰʘץ ʙʽʨʢʝʣʢʽ ʙʝʨʽʣʫʽʥ שʪʳץʥʪʘײ

ʙʠʽʢʪʽʛʽ ʤʝʥ ʝʥʽʥʽש ʘʫʳʪץʫʣʘʨʳʥ ʘʟʘʡʪʫ ʘʨץʳʣʳ ʞʘʙʳʥʥʳש ʪװʟʽʣʫ ʩʘʧʘʩʳʥ ʞʘץʩʘʨʪʘʜʳ; 

ʣʝʛʠʨʣʝʫʰʽ ʵʣʝʤʝʥʪʪʝʨʜʽש ʣʘʟʝʨʜʽש ʩʳʨʪץʳ ʦʧʪʠʢʘʣʳץ ʞװʡʝʩʽʥʝ ʝʥʫʽʥʝ ʞʦʣ ʙʝʨʤʝʡʜʽ 

ʞᴅʥʝ ʘʟʘʡʪʘʜʳ. 

 
ʉʫʨʝʪ 2. ʃʘʟʝʨʜʽ ʦʨʥʘʪʫ ʩʘʧʪʘʤʘʩʳ 

 

1 - ʢʦʨʧʫʩ 2 - ʢʽʨʽʩʪʽʨʫ 3 - ʢʦʨʧʫʩʪʳש ʦʨʪʘʣʳץ ʪʝʩʽʛʽ 

4 - ʩʘץʠʥʘ ʪᴅʨʽʟʜʽ ʩʘשʳʣʘʫ 5 - ʪʘʨʤʘץʪʘʣסʘʥ ײץʙʳʨ, 6 - ʢʽʨʽʩʪʽʨʫ 7 - ʢʦʨʧʫʩ ʢʝʩʽʥʜʽʩʽ 8 

 ʙʳʨײץ ʘʥסʪʘʣץʦʩʳʤʰʘ ʪʘʨʤʘץ

ʕʣʝʢʪʨ ʜʦסʘʩʳʤʝʥ ץʘʧʪʘʫ ʞᴅʥʝ ʠʤʧʫʣʴʩʪʽ ʣʘʟʝʨʣʽʢ ץʘʧʪʘʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ 

ʘʨʘʩʳʥʜʘסʳ ʙʘʨʣʳץ ʜʝʨʣʽʢ ʥʝʛʽʟʛʽ ʪʝʭʥʠʢʘʣʳץ ʘʡʳʨʤʘʰʳʣʳץʪʘʨ ʜʦסʘʥʳש ʰʦסʳʨʣʘʥסʘʥ 

ʜᴅʥʝʢʝʨʣʝʫ ʵʥʝʨʛʠʷ ʢᴇʟʽ, ʘʣ ʣʘʟʝʨ ʩᴅʫʣʝʩʽʥʽש ʞʦסʘʨʳ ʰʦסʳʨʣʘʥסʘʥ ʵʥʝʨʛʠʷ ʢᴇʟʽ 

ʙʦʣʫʳʥʳש ʩʘʣʜʘʨʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

 

1- ʢʝʩʪʝ - ʕʣʝʢʪʨ ʜʦסʘʩʳʤʝʥ ʞᴅʥʝ ʪʦʣץʳʥ ײʟʳʥʜʳסʳ l = 1,06 ʤʢʤ ʙʦʣʘʪʳʥ ץʘʪʪʳ 

ʜʝʥʝʣʽ ʠʤʧʫʣʴʩʪʽ ʣʘʟʝʨʤʝʥ ʙʝʪʪʽ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪʘʣʜʘʫ 
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ɾʦ 

 ץ

p/p 

ɼᴅʥʝʢʝʨʣʝʫ ᴅʜʽʩʽʥʽש ʪʝʭʥʠʢʘʣʳץ 

ʩʠʧʘʪʪʘʤʘʣʘʨʳ 

ʕʣʝʢʪʨ ʜʦסʘʩʳ ʃʘʟʝʨ ʩᴅʫʣʝʩʽ 

(l = 1,06 ʤʢʤ) 

1. ʊʠʽʤʜʽ ʨʘʜʠʫʩ ʞʳʣʫʣʳץ ʞʳʣʳʪʫ 

ʢᴇʟʽ 

2-3 ʤʤ 0,2; 0,3 ʤʤ 

2. ʓʩʪʳץʪʘʥ ʟʘʨʜʘʧ h ʝʢʢʝʥ ʘʡʤʘץʪʘʨ ʂʽʤʛʝ ʙʽʨʥʝʰʝ 

ʤʤ 

ʂʝʡʙʽʨ ʦʥʜʘסʘʥ 

ʤʠʢʨʦʥ 

3. ʂᴇʣʜʝʥʝש ʞᴅʥʝ ʙʦʡʣʳץ 

ʜʝʬʦʨʤʘʮʠʷʣʘʨ 

+ - 

4. ɸʩʪʳסשʳ ʢʝʩʽʥʜʽʣʝʨ + - 

5. ɸʣʜʳʥ ʘʣʘ ʞᴅʥʝ ʢʝʡʽʥʛʽ ץʳʟʜʳʨʫ + - 

6. ɾʳʣʫʣʳץ ᴇשʜʝʫʜʝʥ ʢʝʡʽʥʛʽ +,- - 

 

ʕʣʝʢʪʨ ʜʦסʘʩʳʥʳש ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʽ ʰʘʤʘʤʝʥ 1,0 x 101 ʩʤ-2, ʦʥʳש 

ʞʳʣʫ ʢᴇʟʽʥʽש ʪʠʽʤʜʽ ʨʘʜʠʫʩʳ 3,0 x 10- 
1 ʩʤ, ʣʘʟʝʨ ʩᴅʫʣʝʩʽ ʩᴅʡʢʝʩʽʥʰʝ 3,0 x 106 ʩʤ-2 ʞᴅʥʝ 6,0 x 10-4 ʩʤ ײץʨʘʡʜʳ. ɼʦסʘʣʳץ ץʘʧʪʘʫ 

ʢʝʟʽʥʜʝ ᴇשʜʝʫ ʘʡʤʘסʳʥʜʘ ʧʘʡʜʘ ʙʦʣʘʪʳʥ ץʫʘʪ ʪʳסʳʟʜʳסʳ ~ 102 ɺʪ/ʩʤ2, ʘʣ ʠʤʧʫʣʴʩʪʽ 

ʣʘʟʝʨʣʽʢ ץʘʧʪʘʫ ʢʝʟʽʥʜʝ ʞʳʣʫ ᴇʪʢʽʟʛʽʰʪʽʢ ʨʝʞʠʤʽʥʜʝ 104 - 105 ɺʪ/ʩʤ2 ײץʨʘʡʜʳ, ʤײʥʜʘʡ 

 ʳʟʜʳʨʫץ ʳʥʜʘ 104 - 105 ʛʨʘʜ/ʩסʫ ʘʡʤʘץʣʘʟʝʨ ʩᴅʫʣʝʩʽʤʝʥ ʙʘʣ ץʣʢʝʥ ʘʡʳʨʤʘʰʳʣʳװ

ʞʳʣʜʘʤʜʳסʳʥʘ ᴅʢʝʣʝʜʽ, ʙײʣ ʞʳʣʫ ᴅʩʝʨ ʝʪʝʪʽʥ ʘʡʤʘץʪʘʨʜʳ ʘʟʘʡʪʘʜʳ. ʆʩʳʣʘʡʰʘ, 

ʠʤʧʫʣʴʩʪʽ ʣʘʟʝʨʣʽʢ ץʘʧʪʘʫ, ʵʣʝʢʪʨʣʽʢ ʜʦסʘʣʳץ ץʘʧʪʘʫʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ, ʤʠʥʠʤʘʣʜʳ 

ʙʘʣץʫ ʢᴇʣʝʤʜʝʨʽʤʝʥ, ʞʳʣʫ ᴅʩʝʨ ʝʪʝʪʽʥ ʘʡʤʘץʪʘʨʤʝʥ ʞᴅʥʝ ʩᴅʡʢʝʩʽʥʰʝ ʢᴇʣʜʝʥʝש ʞᴅʥʝ 

ʙʦʡʣʳץ ʞʠʳʨʳʣʫʳʥʳש ʘʡʪʘʨʣʳץʪʘʡ ʪᴇʤʝʥʜʽʛʽʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ. 1-ʢʝʩʪʝʜʝ ʢʝʣʪʽʨʽʣʛʝʥ 

ʵʣʝʢʪʨʣʽʢ ʜʦסʘʤʝʥ ʞᴅʥʝ ʪʦʣץʳʥ ײʟʳʥʜʳסʳ l = 1,06 ʤʢʤ ʙʦʣʘʪʳʥ ץʘʪʪʳ ʜʝʥʝʣʽ ʠʤʧʫʣʴʩʪʽ 

ʣʘʟʝʨʤʝʥ ץʘʧʪʘʫʜʳש ʩʘʣʳʩʪʳʨʤʘʣʳ ʪʘʣʜʘʫʳ ʙײʣ ʘʡʳʨʤʘʰʳʣʳץʪʳ ʨʘʩʪʘʡʜʳ. 

 שʳʣʘʥʘʪʳʥ ʣʘʟʝʨ ʩᴅʫʣʝʩʽʥʽץʳ ʤʝʥ ʙʘסʳʟʜʳʨʫ ʘʡʤʘץ ʰʝʢʪʝʫʣʽ שʘʪʘפ

 ʜʝʬʦʨʤʘʮʠʷ ʞᴅʥʝ ʥʝʛʽʟʛʽ ʤʘʪʝʨʠʘʣʤʝʥ ʘʨʘʣʘʩʪʳʨʫ ץʫʘʪʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʪʝʨʤʠʷʣʳץ

ʘʙʩʦʣʶʪʪʽ ʤʠʥʠʤʫʤסʘ ʜʝʡʽʥ ʪᴇʤʝʥʜʝʪʽʣʝʜʽ. ɾײʤʳʩ ʧʨʦʮʝʩʽʥʜʝʛʽ ʞʦסʘʨʳ ʜʝשʛʝʡʣʽ 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ʙʘʣץʫ ʘʡʤʘסʳʥʳש ᴇʣʰʝʤʜʝʨʽ ʤʝʥ ʪʝʨʤʠʷʣʳץ ʮʠʢʣʜʘʨʜʳ ʙʘʩץʘʨʫʜʳ 

 ʜᴅʣʜʽʛʽ שʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ʃʘʟʝʨ ʩᴅʫʣʝʩʽʥʽץ

 

2- ʢʝʩʪʝ - ʐᴇʛʽʥʜʽ ʤʝʪʘʣʣ ʙʝʪʽʥʽש HRC ץʘʪʪʳʣʳסʳʥʳש ʩʘʣʳʩʪʳʨʤʘʣʳ 

ʪʘʣʜʘʫʳ 

ʂʦʤʧʦʟʠʮʠʷʥʳש 

ʘʪʘʫʳ 

ɹʝʪʪʝʫ 

ᴅʜʽʩʽ 

ɹʝʪʪʝʫʜʝʥ 

ʢʝʡʽʥʛʽ 

 ,ץʘʪʪʳʣʳץ

HRC 

ʊʝʤʧʝʨʘʪʫʨʘʥ 

 rh ʳʥʳץʪʳʨʫ 

ʊʝʨʤʠʷʣʳץ 

ᴇשʜʝʫʜʝʥ 

ʢʝʡʽʥʛʽ 

 ץʘʪʪʳʣʳץ

 ʪʝʤʽʨץʥʪʘױ

ʥʝʛʽʟʽʥʜʝʛʽ ʤʘʪʝʨʠʘʣ, 

ʙᴇʣʰʝʢ 

63-150 ʤʢʤ 

 

ʃʘʟʝʨʣʽʢ 

 ʘʧʪʘʤʘץ

 

38-41 

 

730 °C 

 

51-52 
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 ʤʘʪʝʨʠʘʣʳ ץʥʪʘױ

 ʦʩʫʣʳ ʢʦʙʘʣʴʪץ

ʥʝʛʽʟʽʥʜʝʛʽ ʬʨʘʢʮʠʷ 

53-150 

ʤʢʤ 

 

 

ʃʘʟʝʨʣʽʢ 

 ʘʧʪʘʤʘץ

 

 

43-45 

 

 

730 °C 

 

 

52-54 

B3K ʢʣʘʩʪʳ 

ʰʳʙʳץʪʘʨ 

ɻʘʟ - - 41.5-51.5 

 

ɹײʣ ᴅʜʽʩ 5%-ʜʘʥ ʘʟ ʩײʡʳʣʪʫʤʝʥ (ʥʝʛʽʟʛʽ ʤʝʪʘʣʣʤʝʥ ʘʨʘʣʘʩʪʳʨʫ) ʪʦʣʳץ ʪʳסʳʟ 

ʪײʥʜʳʨʳʣסʘʥ ץʘʙʘʪʪʳש ʪװʟʽʣʫʽʥ ʢʝʧʽʣʜʝʡʜʽ, ʩʦʥʜʘʡ-ʘץ ʤʝʪʘʣʣʫʨʛʠʷʣʳץ ʘʜʛʝʟʠʷʥʳש 

ʪʘʤʘʰʘ ʙʦʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ɹʽʨʥʝʰʝ ץʦʨסʘʥʳʩ ץʘʙʘʪʪʘʨʳʥ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ, ʙײʣ 

ʜʝʩʪʨʫʢʪʠʚʪʽ ʤʝʭʘʥʠʟʤʜʝʨʛʝ ʪᴇʟʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʘʜʳ. ʅᴅʪʠʞʝʩʽʥʜʝ ʙʘʩץʘ ʞʘʙʳʥʜʳ 

 ,ʤʢʽʥ ʝʤʝʩװʦʣ ʞʝʪʢʽʟʫ ʤץ (.ʨʢʫ ʞᴅʥʝ ʪ.ʙװʙ ץʭʨʦʤʜʘʫ, ʪʝʨʤʠʷʣʳ) ʦʣʜʘʥʫ ᴅʜʽʩʪʝʨʽʤʝʥץ

ʪʘʤʘʰʘ ʤʝʪʘʣʣʫʨʛʠʷʣʳץ ʘʜʛʝʟʠʷסʘ ʠʝ ʪʦʣʳץ ʪʳסʳʟ ʪײʥʜʳʨʳʣסʘʥ ץʘʙʘʪ ʧʘʡʜʘ ʙʦʣʘʜʳ. 

ʆʩʳʣʘʡʰʘ ʞʘʩʘʣסʘʥ ʙʝʪʢʽ ץʘʙʘʪ ʥʝʛʽʟʛʽ ץʦʨʳʪʧʘʤʝʥ ʙʽʨʪײʪʘʩ ʙʽʨʣʽʢ ײץʨʘʡʜʳ [3]. 

ʂʣʘʧʘʥ ʧʣʘʩʪʠʥʘʣʘʨʳʥʜʘסʳ ʰᴇʛʽʥʜʽ ʙʝʪʪʝʨʜʽ ʪʝʢʩʝʨʫ ʝʰץʘʥʜʘʡ ʘץʘʫʣʘʨʜʳ 

ʘʥʳץʪʘʤʘʜʳ; ʞʘʙʳʥʜʘʨʜʳש ʩʳʨʪץʳ ʪװʨʽ ʤʦʜʝʣʴʜʝʥʛʝʥ װʣʛʽʣʝʨʛʝ ץײʩʘʩ ʙʦʣʜʳ. ʃʘʟʝʨʣʽʢ 

 ʨʣʽװʤᴅʥʜʝʨʽ (2-ʢʝʩʪʝ) ʜᴅʩʪ ץʘʪʪʳʣʳץ שʦʨʳʪʧʘʩʳʥʳץ ʘʧʪʘʤʘʜʘʥ ʢʝʡʽʥ ʢʦʙʘʣʴʪץ

ᴅʜʽʩʪʝʨʤʝʥ ʞʘʩʘʣסʘʥ B3K ץʦʨʳʪʧʘʩʳ װʰʽʥ ʙʝʨʽʣʛʝʥ ʤᴅʥʜʝʨʜʝʥ ʘʩʘʜʳ, ʙײʣ ʣʘʟʝʨʣʽʢ 

 ʘשʘʣʧʳʥʘ ʢʝʣʪʽʨʫ ʢʝʟʽʥʜʝ ʝʩʢʝʨʽʣʫʽ ʢʝʨʝʢ. ɾʘץ ʘʥ ʙʝʪʪʝʨʜʽסʘʧʪʘʤʘʥʳ ʧʘʡʜʘʣʘʥʳʧ ʪʦʟץ

ʙᴇʣʰʝʢʪʝʨʜʽ ᴇשʜʝʫ ʢʝʟʽʥʜʝ ʣʘʟʝʨʣʽʢ ץʘʧʪʘʤʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 ʳʣʳץʘʞʝʪʪʽʣʽʛʽʥ ʞʦʶ ʘʨץ ʢʽʣ ʙᴇʣʰʝʢʪʽ ʞʘʩʘʫװʦʨʳʪʧʘʜʘʥ ʙץ ʳʤʙʘʪפ

ʤʘʪʝʨʠʘʣʜʘʨסʘ ʘʡʪʘʨʣʳץʪʘʡ װʥʝʤʜʝʫ ץʦʣ ʞʝʪʢʽʟʽʣʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʙײʣ ʪʝʭʥʦʣʦʛʠʷ 

 ʳʟʤʝʪ ʝʪʫץ שʪʘʨʜʳץʜʝʣʛʝʥ ʢʦʤʧʦʥʝʥʪʪʝʨ ʤʝʥ ʞʠʥʘשʜʘʡʣʘʨʜʘ ᴇסʞʘ ץʘʥ ʙʘʨʣʳסʦʣʜʘʥʳʣץ

ʤʝʨʟʽʤʽ ʘʡʪʘʨʣʳץʪʘʡ ײʟʘʨʘʜʳ. 

ʆʩʳʣʘʡʰʘ, ʞʦסʘʨʳ ʪʠʽʤʜʽ ʣʘʟʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʞʘשʘ ʙᴇʣʰʝʢʪʝʨʜʽ ʪʦʟʫ ʤʝʥ 

ʢʦʨʨʦʟʠʷʜʘʥ ץʦʨסʘʫסʘ, ʩʦʥʜʘʡ-ʘץ ʪʦʟסʘʥ ʞᴅʥʝ ʟʘץʳʤʜʘʣסʘʥ ʙᴇʣʰʝʢʪʝʨʜʽ ץʘʣʧʳʥʘ 

ʢʝʣʪʽʨʫʛʝ ʘʨʥʘʣסʘʥ. ɹײʣ ʪʝʭʥʦʣʦʛʠʷ ʞʦסʘʨʳ ʘʙʨʘʟʠʚʪʽ ʞᴅʥʝ ʢʦʨʨʦʟʠʷʣʳץ ʦʨʪʘʜʘ ʞײʤʳʩ 

ʽʩʪʝʡʪʽʥ ʤʘʰʠʥʘʣʘʨ ʤʝʥ ʤʝʭʘʥʠʟʤʜʝʨʜʽש ʤʘשʳʟʜʳ, ʞʠʽ ʪʦʟʘʪʳʥ ʢʦʤʧʦʥʝʥʪʪʝʨʽʥ 

ᴇʟʛʝʨʪʫʛʝ, ʞᴇʥʜʝʫʛʝ ʞᴅʥʝ ץʳʟʤʝʪ ʝʪʫ ʤʝʨʟʽʤʽʥ ײʟʘʨʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 
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ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝ ʯʝʣʦʚʝʯʝʩʢʠʤ ʢʘʧʠʪʘʣʦʤ ʢʘʢ 

ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʧʝʨʝʤʝʥ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʤʝʪʦʜʳ 

ʤʦʪʠʚʘʮʠʠ, ʨʘʟʚʠʪʠʷ ʣʠʜʝʨʩʪʚʘ ʠ ʦʙʫʯʝʥʠʷ. ɺʳʷʚʣʝʥʳ ʧʨʦʙʣʝʤʳ ʜʝʬʠʮʠʪʘ ʢʘʜʨʦʚ ʠ 

ʚʦʚʣʝʯʝʥʥʦʩʪʠ. ʇʨʝʜʣʦʞʝʥʳ ʨʝʰʝʥʠʷ: ʮʠʬʨʦʚʠʟʘʮʠʷ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ ʠ ʛʠʙʢʘʷ 

ʟʘʥʷʪʦʩʪʴ. ɺ ʩʪʘʪʴʝ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ, ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ, ʤʦʪʠʚʘʮʠʷ, 

ʣʠʜʝʨʩʪʚʦ, ʢʦʨʧʦʨʘʪʠʚʥʘʷ ʢʫʣʴʪʫʨʘ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʨʘʟʚʠʪʠʝ. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʙʳʩʪʨʳʤ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ, ʟʥʘʯʝʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ. 

ʆʨʛʘʥʠʟʘʮʠʠ ʚʩʝ ʯʘʱʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʧʝʨʩʦʥʘʣ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ 

ʨʝʩʫʨʩ, ʥʦ ʠ ʢʘʢ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʘʢʪʠʚ, ʦʪ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʠʭ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʠʩʢʘ ɻ ʬʬʝʢʪʠʚʥʳʭ 

ʧʦʜʭʦʜʦʚ ʢ ʫʧʨʘʚʣʝʥʠʶ ʯʝʣʦʚʝʯʝʩʢʠʤ ʢʘʧʠʪʘʣʦʤ ʚ ʫʩʣʦʚʠʷʭ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʠʟʤʝʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʢʦʤʧʝʪʝʥʮʠʷʤ 

ʨʘʙʦʪʥʠʢʦʚ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ ʧʦʩʪʝʧʝʥʥʦ ʫʪʨʘʯʠʚʘʶʪ ʩʚʦʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʯʪʦ ʪʨʝʙʫʝʪ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ, ʙʦʣʝʝ ʛʠʙʢʠʭ ʠ ʘʜʘʧʪʠʚʥʳʭ ʤʦʜʝʣʝʡ 

ʫʧʨʘʚʣʝʥʠʷ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʨʷʜʦʤ ʚʳʟʦʚʦʚ, ʚʢʣʶʯʘʷ ʫʩʠʣʝʥʠʝ 

ʢʦʥʢʫʨʝʥʮʠʠ, ʫʩʢʦʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʠ ʨʦʩʪ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘʯʝʩʪʚʫ ʪʨʫʜʦʚʳʭ 

ʨʝʩʫʨʩʦʚ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦ 

ʫʧʨʘʚʣʷʪʴ ʧʝʨʩʦʥʘʣʦʤ, ʨʘʟʚʠʚʘʪʴ ʝʛʦ ʧʦʪʝʥʮʠʘʣ ʠ ʩʦʟʜʘʚʘʪʴ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʨʘʙʦʯʫʶ ʩʨʝʜʫ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʫʧʨʘʚʣʝʥʠʶ 

ʯʝʣʦʚʝʯʝʩʢʠʤ ʢʘʧʠʪʘʣʦʤ, ʚʳʷʚʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚ ʝʛʦ 

ʨʘʟʚʠʪʠʷ ʚ ʫʩʣʦʚʠʷʭ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʨʛʘʥʠʟʘʮʠʡ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʨʘʩʢʨʳʪʴ ʩʫʱʥʦʩʪʴ ʠ ʟʥʘʯʝʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ; 

2. ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ; 

3. ʚʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ; 

4. ʦʧʨʝʜʝʣʠʪʴ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʫʧʨʘʚʣʝʥʠʷ ʯʝʣʦʚʝʯʝʩʢʠʤ ʢʘʧʠʪʘʣʦʤ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʯʝʣʦʚʝʯʝʩʢʠʤ ʢʘʧʠʪʘʣʦʤ ʚ 

ʦʨʛʘʥʠʟʘʮʠʷʭ, ʘ ʧʨʝʜʤʝʪʦʤ ð ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʠ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ. 
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ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʶʪ ʘʥʘʣʠʟ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʦʙʦʙʱʝʥʠʝ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʠ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʩʤʦʪʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʫʧʨʘʚʣʝʥʠʶ ʯʝʣʦʚʝʯʝʩʢʠʤ 

ʢʘʧʠʪʘʣʦʤ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʘʣʠʡ. 

1. ʉʫʱʥʦʩʪʴ ʠ ʟʥʘʯʝʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ 

ɺ ʩʚʦʝʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ʫʩʪʦʡʯʠʚʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʡ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʯʝʣʦʚʝʯʝʩʢʠʡ 

ʢʘʧʠʪʘʣ ʦʙʣʘʜʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʨʘʟʚʠʪʠʶ, ʥʘʢʦʧʣʝʥʠʶ ʟʥʘʥʠʡ ʠ ʘʜʘʧʪʘʮʠʠ ʢ ʠʟʤʝʥʝʥʠʷʤ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ. 

ʇʦʜ ʯʝʣʦʚʝʯʝʩʢʠʤ ʢʘʧʠʪʘʣʦʤ ʧʦʥʠʤʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ, 

ʥʘʚʳʢʦʚ, ʫʤʝʥʠʡ, ʦʧʳʪʘ, ʘ ʪʘʢʞʝ ʣʠʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʙʦʪʥʠʢʦʚ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʜʦʩʪʠʞʝʥʠʶ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ 

ʮʝʣʝʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ ʬʦʨʤʠʨʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʦʮʝʩʩʝ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʥʦ ʠ ʚ ʭʦʜʝ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʙʫʯʝʥʠʷ ʠ ʩʘʤʦʨʘʟʚʠʪʠʷ. 

ɿʥʘʯʝʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʝʛʦ ʚʣʠʷʥʠʠ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʦʪʨʫʜʥʠʢʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ, ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠ ʫʩʣʫʛ, ʘ ʪʘʢʞʝ 

ʚʥʝʜʨʝʥʠʶ ʠʥʥʦʚʘʮʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʩʦʪʨʫʜʥʠʢʠ ʩ ʨʘʟʚʠʪʳʤ ʯʝʣʦʚʝʯʝʩʢʠʤ ʢʘʧʠʪʘʣʦʤ 

ʩʧʦʩʦʙʥʳ ʙʳʩʪʨʝʝ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʠʟʤʝʥʝʥʠʷʤ ʠ ʧʨʠʥʠʤʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ 

ʨʝʰʝʥʠʷ. 

ʆʩʦʙʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ. 

ʆʨʛʘʥʠʟʘʮʠʠ, ʚʢʣʘʜʳʚʘʶʱʠʝ ʨʝʩʫʨʩʳ ʚ ʦʙʫʯʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʧʝʨʩʦʥʘʣʘ, ʧʦʣʫʯʘʶʪ 

ʜʦʣʛʦʩʨʦʯʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʚʳʨʘʞʘʶʱʠʝʩʷ ʚ ʨʦʩʪʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʠ ʟʘʪʨʘʪ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʪʝʢʫʯʝʩʪʴʶ ʢʘʜʨʦʚ ʠ ʦʰʠʙʢʘʤʠ ʚ ʨʘʙʦʪʝ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ ʷʚʣʷʝʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʨʝʩʫʨʩʦʤ, ʦʪ ʫʨʦʚʥʷ 

ʨʘʟʚʠʪʠʷ ʢʦʪʦʨʦʛʦ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʫʩʧʝʰʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ 

ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ. 

2. ɸʢʪʫʘʣʴʥʳʝ ʧʦʜʭʦʜʳ ʢ ʫʧʨʘʚʣʝʥʠʶ ʧʝʨʩʦʥʘʣʦʤ 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʫʧʨʘʚʣʝʥʠʶ ʧʝʨʩʦʥʘʣʦʤ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʢʦʥʪʨʦʣʴ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ. ɺ ʫʩʣʦʚʠʷʭ ʜʠʥʘʤʠʯʥʦʡ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʨʝʤʷʪʩʷ ʚʥʝʜʨʷʪʴ ʙʦʣʝʝ 

ʛʠʙʢʠʝ ʠ ʵʬʬʝʢʪʠʚʥʳʝ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʘʩʢʨʳʪʠʝ ʧʦʪʝʥʮʠʘʣʘ 

ʩʦʪʨʫʜʥʠʢʦʚ. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʤʦʪʠʚʘʮʠʠ ʧʝʨʩʦʥʘʣʘ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʦʥʘ ʥʦʩʠʪ ʢʦʤʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʚʢʣʶʯʘʝʪ ʢʘʢ ʤʘʪʝʨʠʘʣʴʥʳʝ, ʪʘʢ ʠ ʥʝʤʘʪʝʨʠʘʣʴʥʳʝ 

ʩʪʠʤʫʣʳ. 

ʇʦʤʠʤʦ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ, ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʧʨʠʟʥʘʥʠʝ ʜʦʩʪʠʞʝʥʠʡ, 

ʚʦʟʤʦʞʥʦʩʪʠ ʢʘʨʴʝʨʥʦʛʦ ʨʦʩʪʘ, ʫʯʘʩʪʠʝ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʠ ʩʦʟʜʘʥʠʝ ʢʦʤʬʦʨʪʥʦʡ ʨʘʙʦʯʝʡ 

ʩʨʝʜʳ. ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʣʠʜʝʨʩʪʚʘ. ʉʦʚʨʝʤʝʥʥʳʡ 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʚʳʧʦʣʥʷʝʪ ʥʝ ʪʦʣʴʢʦ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʬʫʥʢʮʠʠ, ʥʦ ʠ ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ 

ʥʘʩʪʘʚʥʠʢʘ ʠ ʢʦʦʨʜʠʥʘʪʦʨʘ. ʕʬʬʝʢʪʠʚʥʦʝ ʣʠʜʝʨʩʪʚʦ ʦʩʥʦʚʘʥʦ ʥʘ ʜʦʚʝʨʠʠ, ʦʪʢʨʳʪʦʡ 

ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʚʜʦʭʥʦʚʣʷʪʴ ʩʦʪʨʫʜʥʠʢʦʚ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʚʳʩʦʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ. ʆʥʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʮʝʥʥʦʩʪʝʡ, ʥʦʨʤ ʠ ʧʨʠʥʮʠʧʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʦʚʝʜʝʥʠʝ 

ʩʦʪʨʫʜʥʠʢʦʚ ʚʥʫʪʨʠ ʦʨʛʘʥʠʟʘʮʠʠ. ʉʠʣʴʥʘʷ ʢʦʨʧʦʨʘʪʠʚʥʘʷ ʢʫʣʴʪʫʨʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʧʣʦʯʝʥʠʶ 

ʢʦʣʣʝʢʪʠʚʘ, ʧʦʚʳʰʝʥʠʶ ʣʦʷʣʴʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ ʠ ʩʦʟʜʘʥʠʶ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʣʠʤʘʪʘ. 

ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʧʝʨʩʦʥʘʣʘ. ɺ ʫʩʣʦʚʠʷʭ ʙʳʩʪʨʦʛʦ ʫʩʪʘʨʝʚʘʥʠʷ ʟʥʘʥʠʡ ʢʦʤʧʘʥʠʠ ʚʥʝʜʨʷʶʪ ʧʨʦʛʨʘʤʤʳ 
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ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʪʨʝʥʠʥʛʠ ʠ ʩʠʩʪʝʤʳ ʥʘʩʪʘʚʥʠʯʝʩʪʚʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʪʨʫʜʥʠʢʘʤ 

ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʪʴ ʩʚʦʠ ʢʦʤʧʝʪʝʥʮʠʠ ʠ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʥʦʚʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʫʧʨʘʚʣʝʥʠʶ ʧʝʨʩʦʥʘʣʦʤ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ 

ʯʝʣʦʚʝʢʘ ʢʘʢ ʢʣʶʯʝʚʦʡ ʨʝʩʫʨʩ ʦʨʛʘʥʠʟʘʮʠʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʜʦʩʪʠʞʝʥʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ. 

3. ʆʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʯʝʣʦʚʝʯʝʩʢʠʤ ʢʘʧʠʪʘʣʦʤ 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʦʟʨʘʩʪʘʶʱʫʶ ʟʥʘʯʠʤʦʩʪʴ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ, ʩʦʚʨʝʤʝʥʥʳʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʨʷʜʦʤ ʩʝʨʴʝʟʥʳʭ ʧʨʦʙʣʝʤ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ. ʕʪʠ ʪʨʫʜʥʦʩʪʠ ʦʙʫʩʣʦʚʣʝʥʳ ʢʘʢ ʚʥʫʪʨʝʥʥʠʤʠ, ʪʘʢ ʠ ʚʥʝʰʥʠʤʠ ʬʘʢʪʦʨʘʤʠ. 

ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʚʦʚʣʝʯʝʥʥʦʩʪʠ 

ʧʝʨʩʦʥʘʣʘ. ɺʦ ʤʥʦʛʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʩʦʪʨʫʜʥʠʢʠ ʥʝ ʯʫʚʩʪʚʫʶʪ ʩʚʦʝʡ ʟʥʘʯʠʤʦʩʪʠ ʠ ʥʝ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʜʦʩʪʠʞʝʥʠʠ ʦʙʱʠʭ ʮʝʣʝʡ, ʯʪʦ ʩʥʠʞʘʝʪ ʦʙʱʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʝ ʤʝʥʝʝ ʚʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʜʝʬʠʮʠʪ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ. 

ɹʳʩʪʨʦʝ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʟʥʘʥʠʷ ʠ ʥʘʚʳʢʠ ʨʘʙʦʪʥʠʢʦʚ ʫʩʪʘʨʝʚʘʶʪ, 

ʘ ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝ ʚʩʝʛʜʘ ʫʩʧʝʚʘʝʪ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʪʨʝʙʦʚʘʥʠʷʤ ʨʳʥʢʘ ʪʨʫʜʘ. 

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʷʤ, ʢʦʪʦʨʦʝ ʚʦʟʥʠʢʘʝʪ ʧʨʠ 

ʚʥʝʜʨʝʥʠʠ ʥʦʚʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʠʣʠ ʪʝʭʥʦʣʦʛʠʡ. ʉʦʪʨʫʜʥʠʢʠ ʯʘʩʪʦ ʠʩʧʳʪʳʚʘʶʪ 

ʩʪʨʘʭ ʧʝʨʝʜ ʥʦʚʦʚʚʝʜʝʥʠʷʤʠ, ʯʪʦ ʟʘʤʝʜʣʷʝʪ ʧʨʦʮʝʩʩʳ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦʡ ʩʣʦʞʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʪʝʢʫʯʝʩʪʴ ʢʘʜʨʦʚ, ʦʩʦʙʝʥʥʦ ʩʨʝʜʠ 

ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʆʪʩʫʪʩʪʚʠʝ ʢʘʨʴʝʨʥʳʭ ʧʝʨʩʧʝʢʪʠʚ ʠ ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʫʩʣʦʚʠʷʤʠ 

ʪʨʫʜʘ ʧʨʠʚʦʜʷʪ ʢ ʯʘʩʪʦʡ ʩʤʝʥʝ ʨʘʙʦʪʳ. 

ʇʨʦʚʝʜʸʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʜʘʥʥʳʭ 

ʧʨʦʙʣʝʤ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʨʘʟʚʠʪʠʝ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ, 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʤʦʪʠʚʘʮʠʠ ʠ ʠʥʚʝʩʪʠʮʠʠ ʚ ʦʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ. 

4. ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʫʧʨʘʚʣʝʥʠʷ ʯʝʣʦʚʝʯʝʩʢʠʤ ʢʘʧʠʪʘʣʦʤ 

ɺ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʛʣʦʙʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʫʧʨʘʚʣʝʥʠʝ ʯʝʣʦʚʝʯʝʩʢʠʤ 

ʢʘʧʠʪʘʣʦʤ ʧʨʦʜʦʣʞʘʝʪ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʪʴʩʷ, ʧʨʠʦʙʨʝʪʘʷ ʥʦʚʳʝ ʬʦʨʤʳ ʠ ʤʝʪʦʜʳ. ɹʫʜʫʱʝʝ 

ʜʘʥʥʦʡ ʩʬʝʨʳ ʩʚʷʟʘʥʦ ʩ ʚʥʝʜʨʝʥʠʝʤ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʮʠʬʨʦʚʠʟʘʮʠʷ HR-ʧʨʦʮʝʩʩʦʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʦʜʙʦʨ 

ʧʝʨʩʦʥʘʣʘ, ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʦʙʫʯʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ. 

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ. ʂʦʤʧʘʥʠʠ 

ʩʪʨʝʤʷʪʩʷ ʫʯʠʪʳʚʘʪʴ ʣʠʯʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʞʜʦʛʦ ʩʦʪʨʫʜʥʠʢʘ, ʝʛʦ ʤʦʪʠʚʘʮʠʶ, ʮʝʣʠ ʠ 

ʢʘʨʴʝʨʥʳʝ ʦʞʠʜʘʥʠʷ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 

ʊʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʟʚʠʪʠʝ ʛʠʙʢʠʭ ʬʦʨʤ ʟʘʥʷʪʦʩʪʠ, ʚʢʣʶʯʘʷ ʫʜʘʣʝʥʥʫʶ ʨʘʙʦʪʫ ʠ 

ʧʨʦʝʢʪʥʫʶ ʟʘʥʷʪʦʩʪʴ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʘʮʠʷʤ ʙʳʪʴ ʙʦʣʝʝ ʘʜʘʧʪʠʚʥʳʤʠ ʠ ʵʬʬʝʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʯʝʣʦʚʝʯʝʩʢʠʝ ʨʝʩʫʨʩʳ. 

ɺʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʪʘʥʦʚʠʪʩʷ ʟʘʙʦʪʘ ʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤ ʙʣʘʛʦʧʦʣʫʯʠʠ 

ʩʦʪʨʫʜʥʠʢʦʚ. ʉʦʟʜʘʥʠʝ ʢʦʤʬʦʨʪʥʦʡ ʨʘʙʦʯʝʡ ʩʨʝʜʳ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʨʘʙʦʪʦʡ ʠ 

ʣʠʯʥʦʡ ʞʠʟʥʴʶ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʩʪʨʝʩʩʘ ʠ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʫʩʠʣʠʚʘʝʪʩʷ ʨʦʣʴ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʢʦʤʧʝʪʝʥʮʠʠ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʩʦʪʨʫʜʥʠʢʘʤ ʦʩʪʘʚʘʪʴʩʷ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʚ ʫʩʣʦʚʠʷʭ ʙʳʩʪʨʦ ʤʝʥʷʶʱʝʡʩʷ ʩʨʝʜʳ. 

ɺ ʮʝʣʦʤ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʫʧʨʘʚʣʝʥʠʷ ʯʝʣʦʚʝʯʝʩʢʠʤ ʢʘʧʠʪʘʣʦʤ ʩʚʷʟʘʥʳ ʩ 

ʧʝʨʝʭʦʜʦʤ ʢ ʙʦʣʝʝ ʛʠʙʢʠʤ, ʪʝʭʥʦʣʦʛʠʯʥʳʤ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʥʘ ʯʝʣʦʚʝʢʘ ʤʦʜʝʣʷʤ 

ʫʧʨʘʚʣʝʥʠʷ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʧʨʝʜʣʦʞʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

ɺ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʫʧʨʘʚʣʝʥʠʝ ʯʝʣʦʚʝʯʝʩʢʠʤ ʢʘʧʠʪʘʣʦʤ 

ʧʨʠʦʙʨʝʪʘʝʪ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ʦʙʝʩʧʝʯʝʥʠʷ 
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ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʡ. ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝ ʪʦʣʴʢʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ 

ʨʘʙʦʪʥʠʢʦʚ, ʥʦ ʠ ʚʘʞʥʝʡʰʠʡ ʨʝʩʫʨʩ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʩʧʦʩʦʙʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʢ ʘʜʘʧʪʘʮʠʠ. 

ɸʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʫʧʨʘʚʣʝʥʠʶ ʧʝʨʩʦʥʘʣʦʤ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʴʰʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʶʪ ʤʦʜʝʣʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʨʘʟʚʠʪʠʝ ʧʦʪʝʥʮʠʘʣʘ ʩʦʪʨʫʜʥʠʢʦʚ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʦʪʠʚʘʮʠʦʥʥʦʡ ʩʨʝʜʳ ʠ ʫʢʨʝʧʣʝʥʠʝ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ. ʉʫʱʝʩʪʚʝʥʥʫʶ 

ʨʦʣʴ ʠʛʨʘʝʪ ʧʝʨʝʭʦʜ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʢ ʙʦʣʝʝ ʛʠʙʢʠʤ ʠ ʯʝʣʦʚʝʢ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʧʦʜʭʦʜʘʤ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʞʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʯʝʣʦʚʝʯʝʩʢʠʤ ʢʘʧʠʪʘʣʦʤ, ʚʢʣʶʯʘʷ ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʧʝʨʩʦʥʘʣʘ, ʜʝʬʠʮʠʪ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʷʤ. ɼʘʥʥʳʝ ʬʘʢʪʦʨʳ ʦʢʘʟʳʚʘʶʪ 

ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʪʨʝʙʫʶʪ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʫʧʨʘʚʣʝʥʠʷ ʯʝʣʦʚʝʯʝʩʢʠʤ ʢʘʧʠʪʘʣʦʤ ʩʚʷʟʘʥʳ ʩ ʚʥʝʜʨʝʥʠʝʤ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʨʘʟʚʠʪʠʝʤ ʛʠʙʢʠʭ ʬʦʨʤ ʟʘʥʷʪʦʩʪʠ ʠ ʫʩʠʣʝʥʠʝʤ ʚʥʠʤʘʥʠʷ ʢ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʩʦʪʨʫʜʥʠʢʦʚ. ɺʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʦʩʪʘʝʪʩʷ ʩʦʟʜʘʥʠʝ 

ʫʩʣʦʚʠʡ ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʦʩʪʘ ʧʝʨʩʦʥʘʣʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʯʝʣʦʚʝʯʝʩʢʠʤ ʢʘʧʠʪʘʣʦʤ ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʘʮʠʠ. ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ 

ʫʧʨʘʚʣʝʥʠʶ ʧʝʨʩʦʥʘʣʦʤ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ, ʥʦ ʠ 

ʦʙʝʩʧʝʯʠʪʴ ʜʦʣʛʦʩʨʦʯʥʳʝ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʦʙʨʘʟʦʚʘʥʠʝ, ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʝ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʮʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʫʯʝʥʠʷ. 

 

ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʪʝʥʜʝʥʮʠʡ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʩʪʨʝʤʠʪʝʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʭ ʰʠʨʦʢʠʤ ʚʥʝʜʨʝʥʠʝʤ ʚʦ ʚʩʝ ʩʬʝʨʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʫʩʣʦʚʠʷʭ 

ʛʣʦʙʘʣʠʟʘʮʠʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʦʙʨʘʟʦʚʘʥʠʝ ʧʝʨʝʩʪʘʝʪ ʙʳʪʴ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʪʨʘʜʠʮʠʦʥʥʳʤ ʧʨʦʮʝʩʩʦʤ ʧʝʨʝʜʘʯʠ ʟʥʘʥʠʡ ʠ ʧʨʠʦʙʨʝʪʘʝʪ ʥʦʚʳʝ ʬʦʨʤʳ, 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʮʠʬʨʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʪʝʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʘʜʘʧʪʘʮʠʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʢ ʙʳʩʪʨʦ ʤʝʥʷʶʱʠʤʩʷ ʪʨʝʙʦʚʘʥʠʷʤ ʨʳʥʢʘ ʪʨʫʜʘ, ʛʜʝ ʚʘʞʥʫʶ ʨʦʣʴ 

ʠʛʨʘʶʪ ʮʠʬʨʦʚʳʝ ʢʦʤʧʝʪʝʥʮʠʠ, ʢʨʠʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʥʝʧʨʝʨʳʚʥʦʤʫ 

ʦʙʫʯʝʥʠʶ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʪʢʨʳʚʘʶʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ 

ʦʙʫʯʝʥʠʷ, ʧʦʚʳʰʝʥʠʷ ʝʛʦ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʛʠʙʢʠʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʨʘʝʢʪʦʨʠʡ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʷʜʦʤ ʚʳʟʦʚʦʚ, 

ʚʢʣʶʯʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʦʜʛʦʪʦʚʢʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʢʘʜʨʦʚ, 

ʦʙʝʩʧʝʯʝʥʠʷ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʨʝʦʜʦʣʝʥʠʷ ʮʠʬʨʦʚʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʦʩʦʙʦʝ 

ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʚʥʝʜʨʝʥʠʶ ʮʠʬʨʦʚʳʭ ʨʝʰʝʥʠʡ, ʫʯʠʪʳʚʘʶʱʠʡ 

ʢʘʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ, ʪʘʢ ʠ ʩʦʮʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʚ ʫʩʣʦʚʠʷʭ 

ʮʠʬʨʦʚʦʡ ʵʧʦʭʠ ʠ ʚʳʷʚʠʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʩʪʨʘʪʝʛʠʠ ʠʥʪʝʛʨʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ. 

ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʧʨʦʩʪʦ ʘʢʪʫʘʣʴʥʦʡ ʪʝʥʜʝʥʮʠʝʡ, ʘ ʥʝʦʙʭʦʜʠʤʳʤ 

ʫʩʣʦʚʠʝʤ ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤ. ɺʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʝʪ ʢʘʢ ʩʦʜʝʨʞʘʥʠʝ, ʪʘʢ ʠ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ, ʩʦʟʜʘʚʘʷ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʨʘʩʰʠʨʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʟʥʘʥʠʷʤ. 

ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʚʢʣʶʯʘʝʪ ʚʥʝʜʨʝʥʠʝ ʜʠʩʪʘʥʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷ, ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʧʣʘʪʬʦʨʤ. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʠʙʢʦʩʪʴ ʠ 

ʜʦʩʪʫʧʥʦʩʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʣʘʪʬʦʨʤʳ ʧʦʟʚʦʣʷʶʪ ʩʪʫʜʝʥʪʘʤ ʧʦʣʫʯʘʪʴ ʟʥʘʥʠʷ ʚ 

ʫʜʦʙʥʦʝ ʚʨʝʤʷ ʠ ʚ ʣʶʙʦʤ ʤʝʩʪʝ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ ʠ ʨʘʟʚʠʪʠʷ 

ʫʜʘʣʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʊʘʢʞʝ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʘʣʠʪʠʢʠ ʜʘʥʥʳʭ ʚ ʦʙʨʘʟʦʚʘʥʠʠ. 

ɸʥʘʣʠʟ ʫʩʧʝʚʘʝʤʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ ʘʜʘʧʪʠʨʦʚʘʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʠ 

ʧʦʚʳʰʘʪʴ ʢʘʯʝʩʪʚʦ ʦʙʫʯʝʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʘʩʧʝʢʪʦʚ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʘʮʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ. ʆʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʳ, ʩʠʩʪʝʤʳ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʧʦʟʚʦʣʷʶʪ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʪʴ ʦʙʫʯʝʥʠʝ, ʫʯʠʪʳʚʘʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʪʝʤʧʳ ʫʩʚʦʝʥʠʷ 

ʤʘʪʝʨʠʘʣʘ ʢʘʞʜʳʤ ʫʯʘʱʠʤʩʷ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤʫ ʧʦʥʠʤʘʥʠʶ ʫʯʝʙʥʦʛʦ 

ʢʦʥʪʝʥʪʘ ʠ ʧʦʚʳʰʝʥʠʶ ʤʦʪʠʚʘʮʠʠ ʦʙʫʯʘʶʱʠʭʩʷ. 

ɺʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ, ʢʦʪʦʨʘʷ ʦʙʲʝʜʠʥʷʝʪ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʩʪʫʜʝʥʪʦʚ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʚ ʝʜʠʥʫʶ ʵʢʦʩʠʩʪʝʤʫ. ʕʣʝʢʪʨʦʥʥʳʝ 

ʙʠʙʣʠʦʪʝʢʠ, ʦʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ ʠ ʚʠʨʪʫʘʣʴʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʩʪʫʧ ʢ 

ʘʢʪʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ 

ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ ʠ ʨʦʩʪʘ ʫʜʘʣʝʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 
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ʂʨʦʤʝ ʪʦʛʦ, ʮʠʬʨʦʚʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʙʫʝʪ ʠʟʤʝʥʝʥʠʷ ʨʦʣʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ʆʥ 

ʧʝʨʝʩʪʘʝʪ ʙʳʪʴ ʝʜʠʥʩʪʚʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʟʥʘʥʠʡ ʠ ʩʪʘʥʦʚʠʪʩʷ ʥʘʩʪʘʚʥʠʢʦʤ, ʤʦʜʝʨʘʪʦʨʦʤ ʠ 

ʢʦʦʨʜʠʥʘʪʦʨʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʕʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟʚʠʪʠʝ ʥʦʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, 

ʚʢʣʶʯʘʷ ʮʠʬʨʦʚʫʶ ʛʨʘʤʦʪʥʦʩʪʴ, ʫʤʝʥʠʝ ʨʘʙʦʪʘʪʴ ʩ ʙʦʣʴʰʠʤʠ ʦʙʲʝʤʘʤʠ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʧʨʠʤʝʥʷʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ. 

ʆʜʥʘʢʦ ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠ ʨʷʜʦʤ ʚʳʟʦʚʦʚ. ʉʨʝʜʠ ʥʠʭ ð 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʝʦʜʦʣʝʥʠʝ ʮʠʬʨʦʚʦʛʦ 

ʥʝʨʘʚʝʥʩʪʚʘ, ʘ ʪʘʢʞʝ ʘʜʘʧʪʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʢ ʙʳʩʪʨʦ ʤʝʥʷʶʱʠʤʩʷ 

ʪʨʝʙʦʚʘʥʠʷʤ ʨʳʥʢʘ ʪʨʫʜʘ. ʈʝʰʝʥʠʝ ʵʪʠʭ ʧʨʦʙʣʝʤ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ, 

ʚʢʣʶʯʘʶʱʝʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʦʜʜʝʨʞʢʫ, ʠʥʚʝʩʪʠʮʠʠ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠ ʧʦʚʳʰʝʥʠʝ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʢʘʜʨʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʤʥʦʛʦʛʨʘʥʥʳʡ ʧʨʦʮʝʩʩ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʧʦʚʳʰʝʥʠʝ ɻ ʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʦʙʫʯʝʥʠʷ. 

ɽʝ ʫʩʧʝʰʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʟʘʚʠʩʠʪ ʦʪ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʥʥʦʚʘʮʠʡ 

ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʪʨʘʜʠʮʠʡ, ʘ ʪʘʢʞʝ ʛʦʪʦʚʥʦʩʪʠ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʢ 

ʠʟʤʝʥʝʥʠʷʤ. 

ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ð ʵʪʦ ʧʨʦʮʝʩʩ ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʫʯʝʥʠʝ, ʫʧʨʘʚʣʝʥʠʝ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʨʝʜʫ. ʆʥʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʷʝʪ ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʠ ʠʤʝʝʪ ʢʘʢ ʩʠʣʴʥʳʝ ʩʪʦʨʦʥʳ, ʪʘʢ ʠ ʦʛʨʘʥʠʯʝʥʠʷ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ: 

1. ɼʦʩʪʫʧʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ. ʎʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʦʙʫʯʘʪʴʩʷ ʠʟ ʣʶʙʦʡ 
ʪʦʯʢʠ ʤʠʨʘ. ʆʥʣʘʡʥ-ʢʫʨʩʳ, ʧʣʘʪʬʦʨʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʮʠʬʨʦʚʳʝ ʙʠʙʣʠʦʪʝʢʠ 

ʜʝʣʘʶʪ ʟʥʘʥʠʷ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʘʫʜʠʪʦʨʠʠ. 

2. ʀʥʜʠʚʠʜʫʘʣʠʟʘʮʠʷ ʦʙʫʯʝʥʠʷ. ʉ ʧʦʤʦʱʴʶ ʘʜʘʧʪʠʚʥʳʭ ʩʠʩʪʝʤ ʠ ʘʥʘʣʠʪʠʢʠ ʤʦʞʥʦ 
ʧʦʜʩʪʨʘʠʚʘʪʴ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʧʦʜ ʫʨʦʚʝʥʴ, ʪʝʤʧ ʠ ʠʥʪʝʨʝʩʳ ʢʘʞʜʦʛʦ ʫʯʝʥʠʢʘ. 

3. ɻʠʙʢʦʩʪʴ ʠ ʫʜʦʙʩʪʚʦ. ʉʪʫʜʝʥʪʳ ʤʦʛʫʪ ʚʳʙʠʨʘʪʴ ʚʨʝʤʷ ʠ ʬʦʨʤʘʪ ʦʙʫʯʝʥʠʷ (ʚʠʜʝʦ, 
ʪʝʢʩʪʳ, ʠʥʪʝʨʘʢʪʠʚ), ʩʦʚʤʝʱʘʷ ʫʯʝʙʫ ʩ ʨʘʙʦʪʦʡ ʠʣʠ ʜʨʫʛʠʤʠ ʦʙʷʟʘʥʥʦʩʪʷʤʠ. 

4. ʈʘʩʰʠʨʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʫʣʴʪʠʤʝʜʠʘ, ʩʠʤʫʣʷʮʠʡ, 
ʚʠʨʪʫʘʣʴʥʦʡ ʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʜʝʣʘʝʪ ʦʙʫʯʝʥʠʝ ʙʦʣʝʝ ʥʘʛʣʷʜʥʳʤ ʠ ʠʥʪʝʨʝʩʥʳʤ. 

5. ʇʦʚʳʰʝʥʠʝ ʮʠʬʨʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ. ʈʘʙʦʪʘ ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ ʧʦʤʦʛʘʝʪ ʨʘʟʚʠʚʘʪʴ 
ʥʘʚʳʢʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʮʠʬʨʦʚʦʤ ʦʙʱʝʩʪʚʝ. 

ʅʝʜʦʩʪʘʪʢʠ: 

1. ʎʠʬʨʦʚʦʝ ʥʝʨʘʚʝʥʩʪʚʦ. ʅʝ ʫ ʚʩʝʭ ʝʩʪʴ ʜʦʩʪʫʧ ʢ ʠʥʪʝʨʥʝʪʫ, ʩʦʚʨʝʤʝʥʥʳʤ 

ʫʩʪʨʦʡʩʪʚʘʤ ʠʣʠ ʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʮʠʬʨʦʚʳʭ ʥʘʚʳʢʦʚ. 

2. ʉʥʠʞʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʆʥʣʘʡʥ-ʬʦʨʤʘʪ ʤʦʞʝʪ ʫʤʝʥʴʰʘʪʴ ʞʠʚʦʝ 

ʦʙʱʝʥʠʝ ʤʝʞʜʫ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʠ ʩʪʫʜʝʥʪʘʤʠ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʠ ʤʦʪʠʚʘʮʠʶ. 

3. ʇʨʦʙʣʝʤʳ ʩ ʩʘʤʦʜʠʩʮʠʧʣʠʥʦʡ. ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʪʨʝʙʫʝʪ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʧʦʜʭʦʜʠʪ ʥʝ ʚʩʝʤ ʫʯʘʱʠʤʩʷ. 

4. ʈʠʩʢʠ ʧʝʨʝʛʨʫʟʢʠ ʠʥʬʦʨʤʘʮʠʝʡ. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʮʠʬʨʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʤʦʞʝʪ 

ʟʘʪʨʫʜʥʷʪʴ ʫʩʚʦʝʥʠʝ ʟʥʘʥʠʡ ʠ ʚʳʟʳʚʘʪʴ ʫʩʪʘʣʦʩʪʴ. 

5. ɹʝʟʦʧʘʩʥʦʩʪʴ ʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʩʚʷʟʘʥʦ 
ʩ ʨʠʩʢʘʤʠ ʫʪʝʯʢʠ ʜʘʥʥʳʭ ʠ ʢʠʙʝʨʘʪʘʢ. 

ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. ʆʥʘ 

ʥʝ ʪʦʣʴʢʦ ʤʝʥʷʝʪ ʩʧʦʩʦʙʳ ʧʝʨʝʜʘʯʠ ʟʥʘʥʠʡ, ʥʦ ʠ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪ ʩʘʤʫ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ 

ʩʨʝʜʫ, ʜʝʣʘʷ ʝʸ ʙʦʣʝʝ ʛʠʙʢʦʡ, ʜʦʩʪʫʧʥʦʡ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʧʦʪʨʝʙʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ. 

ɺʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ, ʨʘʟʚʠʪʠʶ 

ʥʘʚʳʢʦʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʠ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʮʠʬʨʦʚʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʷʜʦʤ ʚʳʟʦʚʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʮʠʬʨʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʧʝʜʘʛʦʛʦʚ ʠ ʦʙʫʯʘʶʱʠʭʩʷ, ʦʙʝʩʧʝʯʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʩʦʢʨʘʱʝʥʠʝ ʮʠʬʨʦʚʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ. ʈʝʰʝʥʠʝ ʵʪʠʭ 
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ʟʘʜʘʯ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʠ 

ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʘʞʥʳʡ 

ʵʪʘʧ ʚ ʨʘʟʚʠʪʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʦʪʢʨʳʚʘʶʱʠʡ ʥʦʚʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ. ʕʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʠʪ ʧʦʜʛʦʪʦʚʠʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʫʩʧʝʰʥʦ 

ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʙʳʩʪʨʦ ʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʤʘʨʢʝʪʠʥʛʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʦʩʥʦʚʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʮʠʬʨʦʚʦʛʦ 

ʤʘʨʢʝʪʠʥʛʘ, ʠʭ ʚʣʠʷʥʠʝ ʥʘ ɻ ʬʬʝʢʪʠʚʥʦʩʪʴ ʙʠʟʥʝʩʘ, ʘ ʪʘʢʞʝ ʨʦʣʴ ʘʥʘʣʠʪʠʢʠ ʜʘʥʥʳʭ ʚ ʧʨʠʥʷʪʠʠ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʆʧʨʝʜʝʣʝʥʳ ʢʣʶʯʝʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʤʘʨʢʝʪʠʥʛʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʠʟʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʨʢʝʪʠʥʛ, ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʠʥʪʝʨʥʝʪ-ʤʘʨʢʝʪʠʥʛ, 

ʘʥʘʣʠʪʠʢʘ ʜʘʥʥʳʭ, ʙʠʟʥʝʩ. 

 

ɺʚʝʜʝʥʠʝ 

 

ɺ ʫʩʣʦʚʠʷʭ ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʘʨʢʝʪʠʥʛ ʧʨʝʪʝʨʧʝʚʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ. ʉʦʚʨʝʤʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʥʫʞʜʝʥʳ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʥʦʚʳʤ 

ʫʩʣʦʚʠʷʤ ʨʳʥʢʘ, ʛʜʝ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʠʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʠ, ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʠ 

ʘʥʘʣʠʪʠʢʘ ʜʘʥʥʳʭ. ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʢʦʤʧʘʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʷ ʠʤ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʪʝʤʳ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʧʨʦʜʚʠʞʝʥʠʷ 

ʧʦʩʪʝʧʝʥʥʦ ʪʝʨʷʶʪ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʫʩʪʫʧʘʷ ʤʝʩʪʦ ʙʦʣʝʝ ʛʠʙʢʠʤ ʠ ʪʝʭʥʦʣʦʛʠʯʥʳʤ 

ʮʠʬʨʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʘʤ. ʇʦʪʨʝʙʠʪʝʣʠ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʪʨʝʙʦʚʘʪʝʣʴʥʳʤʠ, 

ʠʥʬʦʨʤʠʨʦʚʘʥʥʳʤʠ ʠ ʘʢʪʠʚʥʳʤʠ, ʯʪʦ ʪʨʝʙʫʝʪ ʦʪ ʢʦʤʧʘʥʠʡ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʩ ʥʠʤʠ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʤʘʨʢʝʪʠʥʛʘ ʠ ʚʳʷʚʣʝʥʠʝ ʝʝ ʚʣʠʷʥʠʷ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ɼʣʷ 
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ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʦʩʥʦʚʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʮʠʬʨʦʚʦʛʦ 

ʤʘʨʢʝʪʠʥʛʘ, ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ. 

 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

 

ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʤʘʨʢʝʪʠʥʛʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʮʝʩʩ ʚʥʝʜʨʝʥʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʤʘʨʢʝʪʠʥʛʦʚʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ. ʂʣʶʯʝʚʳʤʠ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʮʠʬʨʦʚʦʛʦ ʤʘʨʢʝʪʠʥʛʘ ʷʚʣʷʶʪʩʷ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ, ʧʦʠʩʢʦʚʘʷ ʦʧʪʠʤʠʟʘʮʠʷ 

(SEO), ʢʦʥʪʝʢʩʪʥʘʷ ʠ ʪʘʨʛʝʪʠʨʦʚʘʥʥʘʷ ʨʝʢʣʘʤʘ, ʢʦʥʪʝʥʪ-ʤʘʨʢʝʪʠʥʛ ʠ email-ʤʘʨʢʝʪʠʥʛ. ʕʪʠ 

ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʟʚʦʣʷʶʪ ʢʦʤʧʘʥʠʷʤ ʵʬʬʝʢʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʝʡ ʠ 

ʧʦʚʳʰʘʪʴ ʫʨʦʚʝʥʴ ʧʨʦʜʘʞ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʵʣʝʤʝʥʪʦʚ ʮʠʬʨʦʚʦʛʦ ʤʘʨʢʝʪʠʥʛʘ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʪʠʢʘ ʜʘʥʥʳʭ. 

ʉʙʦʨ ʠ ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʚʝʜʝʥʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦʟʚʦʣʷʶʪ ʢʦʤʧʘʥʠʷʤ ʧʨʠʥʠʤʘʪʴ 

ʙʦʣʝʝ ʦʙʦʩʥʦʚʘʥʥʳʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ CRM-ʩʠʩʪʝʤ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʝʛʤʝʥʪʠʨʦʚʘʪʴ ʢʣʠʝʥʪʦʚ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʭ ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʧʨʝʜʣʘʛʘʪʴ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʜʫʢʪʳ ʠ ʫʩʣʫʛʠ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʣʦʷʣʴʥʦʩʪʠ 

ʢʣʠʝʥʪʦʚ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʧʨʠʙʳʣʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʧʨʦʮʝʩʩʦʚ. 

ɺʥʝʜʨʝʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʨʝʰʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʠ 

ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʝʢʣʘʤʥʳʭ ʢʘʤʧʘʥʠʡ, ʫʧʨʘʚʣʝʥʠʝ ʢʣʠʝʥʪʩʢʦʡ ʙʘʟʦʡ ʠ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʪʘʢʞʝ ʩʚʷʟʘʥʘ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ 

ʪʨʫʜʥʦʩʪʷʤʠ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʥʚʝʩʪʠʮʠʡ ʚ ʪʝʭʥʦʣʦʛʠʠ, ʥʝʭʚʘʪʢʘ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʜʘʥʥʳʭ. ʆʜʥʘʢʦ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʜʘʥʥʳʝ ʧʨʦʙʣʝʤʳ, ʧʨʝʠʤʫʱʝʩʪʚʘ ʮʠʬʨʦʚʠʟʘʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʪ 

ʚʦʟʤʦʞʥʳʝ ʥʝʜʦʩʪʘʪʢʠ. 

ʂʣʶʯʝʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʬʦʨʤʘʮʠʠ: 

1) ɸʥʘʣʠʪʠʢʘ ʜʘʥʥʳʭ ʠ ʧʝʨʩʦʥʘʣʠʟʘʮʠʷ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʜʘʥʥʳʝ ʦ ʧʦʚʝʜʝʥʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ. ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʟʚʦʣʷʶʪ 

ʩʝʛʤʝʥʪʠʨʦʚʘʪʴ ʘʫʜʠʪʦʨʠʶ ʠ ʧʨʝʜʣʘʛʘʪʴ ʨʝʣʝʚʘʥʪʥʳʡ ʢʦʥʪʝʥʪ ʚ ʥʫʞʥʦʝ ʚʨʝʤʷ. 

2) ʎʠʬʨʦʚʳʝ ʢʘʥʘʣʳ ʢʦʤʤʫʥʠʢʘʮʠʠ. 

ʉʦʮʠʘʣʴʥʳʝ ʩʝʪʠ, ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, email-ʤʘʨʢʝʪʠʥʛ ʠ ʧʦʠʩʢʦʚʘʷ ʦʧʪʠʤʠʟʘʮʠʷ 

ʩʪʘʥʦʚʷʪʩʷ ʦʩʥʦʚʥʳʤʠ ʢʘʥʘʣʘʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʣʠʝʥʪʘʤʠ. ʆʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʠ ʜʚʫʩʪʦʨʦʥʥʶʶ ʢʦʤʤʫʥʠʢʘʮʠʶ. 

3) ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʤʘʨʢʝʪʠʥʛʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ CRM-ʩʠʩʪʝʤ ʠ ʧʣʘʪʬʦʨʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʨʫʪʠʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʪʘʢʠʝ ʢʘʢ ʨʘʩʩʳʣʢʠ, ʦʙʨʘʙʦʪʢʘ ʣʠʜʦʚ ʠ ʫʧʨʘʚʣʝʥʠʝ ʢʘʤʧʘʥʠʷʤʠ. 

4) ʂʦʥʪʝʥʪ-ʤʘʨʢʝʪʠʥʛ. 

ʉʦʟʜʘʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʧʦʣʝʟʥʦʛʦ ʢʦʥʪʝʥʪʘ ʩʪʘʥʦʚʠʪʩʷ ʢʣʶʯʝʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʧʨʠʚʣʝʯʝʥʠʷ ʠ ʫʜʝʨʞʘʥʠʷ ʘʫʜʠʪʦʨʠʠ. ɺʠʜʝʦ, ʙʣʦʛʠ, ʧʦʜʢʘʩʪʳ ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʬʦʨʤʘʪʳ 

ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʜʦʚʝʨʠʷ ʢ ʙʨʝʥʜʫ. 

5) ʆʤʥʠʢʘʥʘʣʴʥʦʩʪʴ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʪʨʝʙʠʪʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʙʨʝʥʜʦʤ ʯʝʨʝʟ ʤʥʦʞʝʩʪʚʦ ʢʘʥʘʣʦʚ. 

ʆʤʥʠʢʘʥʘʣʴʥʳʡ ʧʦʜʭʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʜʠʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʦʧʳʪ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʯʢʠ 

ʢʦʥʪʘʢʪʘ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ: 

- ʇʦʚʳʰʝʥʠʝ ɻ ʬʬʝʢʪʠʚʥʦʩʪʠ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʠʥʚʝʩʪʠʮʠʡ; 

- ʋʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ; 

- ɹʳʩʪʨʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ ʠʟʤʝʥʝʥʠʷ ʨʳʥʢʘ; 

- ɺʦʟʤʦʞʥʦʩʪʴ ʪʦʯʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ; 
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- ʋʢʨʝʧʣʝʥʠʝ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʦʟʠʮʠʡ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʯʝʚʠʜʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʩʦʧʨʷʞʝʥʘ ʩ ʨʷʜʦʤ 

ʪʨʫʜʥʦʩʪʝʡ: 

- ʅʝʜʦʩʪʘʪʦʢ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ; 

- ɺʳʩʦʢʠʝ ʟʘʪʨʘʪʳ ʥʘ ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ; 

- ʇʨʦʙʣʝʤʳ ʩ ʟʘʱʠʪʦʡ ʜʘʥʥʳʭ ʠ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴʶ; 

- ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʷʤ ʚʥʫʪʨʠ ʦʨʛʘʥʠʟʘʮʠʠ. 

ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʦʛʦ ʤʘʨʢʝʪʠʥʛʘ ʙʫʜʝʪ ʩʚʷʟʘʥʦ ʩ ʘʢʪʠʚʥʳʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ. ʕʪʠ 

ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʪ ʝʱʝ ʙʦʣʝʝ ʪʦʯʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʬʦʨʤʠʨʦʚʘʪʴ 

ʵʬʬʝʢʪʠʚʥʳʝ ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʩʪʨʘʪʝʛʠʠ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʤʘʨʢʝʪʠʥʛʘ ̫ ʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʘʨʢʝʪʠʥʛʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʣʫʯʰʠʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʣʠʝʥʪʘʤʠ ʠ ʦʙʝʩʧʝʯʠʪʴ ʫʩʪʦʡʯʠʚʳʡ ʨʦʩʪ ʙʠʟʥʝʩʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʪʦʯʥʦʤʫ 

ʘʥʘʣʠʟʫ ʨʳʥʢʘ ʠ ʧʨʠʥʷʪʠʶ ʦʙʦʩʥʦʚʘʥʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ɺ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ 

ʢʦʥʢʫʨʝʥʮʠʠ ʠʤʝʥʥʦ ʮʠʬʨʦʚʦʡ ʤʘʨʢʝʪʠʥʛ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ʫʩʧʝʭʘ 

ʢʦʤʧʘʥʠʡ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʭ 

ʠʥʪʝʛʨʘʮʠʠ ʚ ʤʘʨʢʝʪʠʥʛʦʚʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʕʪʦ ʧʨʠʚʝʜʝʪ ʢ ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ 

ʤʝʪʦʜʦʚ ʧʨʦʜʚʠʞʝʥʠʷ, ʯʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʠʟʥʝʩʘ ʠ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʶ ʧʦʪʨʝʙʥʦʩʪʝʡ ʢʣʠʝʥʪʦʚ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʣʶʯʝʚʳʝ ʘʩʧʝʢʪʳ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʣʠʜʝʨʩʪʚʘ 

ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʥʦʚʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ɻ ʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʮʠʬʨʦʚʳʤʠ ʢʦʤʘʥʜʘʤʠ ʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. ʆʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʚʣʠʷʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʥʘ ʩʪʠʣʠ ʣʠʜʝʨʩʪʚʘ, ʨʦʣʠ ʜʘʥʥʳʭ ʚ 

ʧʨʠʥʷʪʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʫʣʴʪʫʨʳ ʠʥʥʦʚʘʮʠʡ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 
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ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʦʧʨʝʜʝʣʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʣʠʜʝʨʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʚ ʮʠʬʨʦʚʫʶ ʵʧʦʭʫ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʬʨʦʚʦʝ ʣʠʜʝʨʩʪʚʦ, ʤʝʥʝʜʞʤʝʥʪ, ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʢʦʤʧʝʪʝʥʮʠʠ, ʠʥʥʦʚʘʮʠʠ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʢʫʣʴʪʫʨʘ. 

 

ɺʚʝʜʝʥʠʝ 

 

ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʢʘʨʜʠʥʘʣʴʥʦ ʤʝʥʷʝʪ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʢʣʘʜ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʥʦ ʠ ʩʘʤʫ ʧʨʠʨʦʜʫ ʣʠʜʝʨʩʪʚʘ. ʉʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ, ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʩʪʘʚʠʪ ʧʝʨʝʜ 

ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ ʟʘʜʘʯʠ, ʪʨʝʙʫʶʱʠʝ ʧʝʨʝʩʤʦʪʨʘ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʝʜʦʩʪʘʪʦʯʥʦ ʙʳʪʴ ʢʦʤʧʝʪʝʥʪʥʳʤ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ ð ʣʠʜʝʨ ʮʠʬʨʦʚʦʡ ʵʧʦʭʠ ʦʙʷʟʘʥ ʫʤʝʪʴ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ 

ʥʘʩʳʱʝʥʥʦʡ ʩʨʝʜʝ, ʚʜʦʭʥʦʚʣʷʪʴ ʨʘʩʧʨʝʜʝʣʸʥʥʳʝ ʢʦʤʘʥʜʳ ʠ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʜʘʥʥʳʭ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʪʝʤʳ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʦʨʛʘʥʠʟʘʮʠʡ 

ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʩʝʨʴʸʟʥʳʤ ʨʘʟʨʳʚʦʤ ʤʝʞʜʫ ʪʨʝʙʦʚʘʥʠʷʤʠ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʨʝʘʣʴʥʳʤ 

ʫʨʦʚʥʝʤ ʛʦʪʦʚʥʦʩʪʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʢ ʨʘʙʦʪʝ ʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ. ʇʦ ʜʘʥʥʳʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʙʦʣʝʝ 70% ʢʦʤʧʘʥʠʡ ʩʯʠʪʘʶʪ ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʦʛʦ ʣʠʜʝʨʩʪʚʘ ʦʜʥʠʤ ʠʟ 

ʢʣʶʯʝʚʳʭ ʧʨʠʦʨʠʪʝʪʦʚ ʥʘ ʙʣʠʞʘʡʰʝʝ ʜʝʩʷʪʠʣʝʪʠʝ [1]. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʩʠʩʪʝʤʥʦʛʦ ʠʟʫʯʝʥʠʷ ʥʦʚʳʭ ʧʘʨʘʜʠʛʤ ʫʧʨʘʚʣʝʥʠʷ ʚ ʮʠʬʨʦʚʫʶ ʵʧʦʭʫ. 

 

1. ʅʦʚʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʮʠʬʨʦʚʦʛʦ ʣʠʜʝʨʘ 

 

ʎʠʬʨʦʚʦʝ ʣʠʜʝʨʩʪʚʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʢʘʯʝʩʪʚʝʥʥʦ ʠʥʦʡ ʥʘʙʦʨ ʢʦʤʧʝʪʝʥʮʠʡ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ ʤʝʥʝʜʞʤʝʥʪʦʤ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʚʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ 

ʦʙʣʘʩʪʝʡ, ʚ ʢʦʪʦʨʳʭ ʩʦʚʨʝʤʝʥʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʦʙʷʟʘʥ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʛʦʪʦʚʥʦʩʪʠ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʨʝʯʴ ʠʜʸʪ ʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ð ʩʧʦʩʦʙʥʦʩʪʠ 

ʧʦʥʠʤʘʪʴ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʮʠʬʨʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʷʚʣʷʷʩʴ ʪʝʭʥʠʯʝʩʢʠʤ 

ʩʧʝʮʠʘʣʠʩʪʦʤ, ʥʦ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʙʠʨʘʷʩʴ ʚ ʥʠʭ, ʯʪʦʙʳ ʧʨʠʥʠʤʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ [2]. 

ʅʝ ʤʝʥʝʝ ʚʘʞʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʫʧʨʘʚʣʝʥʠʶ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ 

ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ. ʎʠʬʨʦʚʘʷ ʩʨʝʜʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ ʪʫʨʙʫʣʝʥʪʥʦʩʪʴʶ: 

ʪʝʭʥʦʣʦʛʠʠ ʫʩʪʘʨʝʚʘʶʪ, ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ, ʤʝʥʷʶʪʩʷ ʦʞʠʜʘʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ʃʠʜʝʨ, ʩʧʦʩʦʙʥʳʡ ʥʝ ʪʦʣʴʢʦ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʧʝʨʝʤʝʥʘʤ, ʥʦ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʢʫʣʴʪʫʨʫ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʛʠʙʢʦʩʪʠ, ʧʦʣʫʯʘʝʪ ʫʩʪʦʡʯʠʚʦʝ ʢʦʥʢʫʨʝʥʪʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ. ɺ ʵʪʦʤ 

ʢʦʥʪʝʢʩʪʝ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʢʦʥʮʝʧʮʠʷ çʦʙʫʯʘʶʱʝʡʩʷ ʦʨʛʘʥʠʟʘʮʠʠè, ʢʦʪʦʨʘʷ ʧʨʠʦʙʨʝʣʘ 

ʥʦʚʦʝ ʟʚʫʯʘʥʠʝ ʚ ʮʠʬʨʦʚʫʶ ʵʧʦʭʫ [3]. 

ʆʪʜʝʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʢʦʤʧʝʪʝʥʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ. ʉʦʚʨʝʤʝʥʥʳʡ 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʜʦʣʞʝʥ ʫʤʝʪʴ ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʧʨʘʚʠʣʴʥʳʝ ʚʦʧʨʦʩʳ ʢ ʜʘʥʥʳʤ, ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ 

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʚʳʩʪʨʘʠʚʘʪʴ ʧʨʦʮʝʩʩʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʦʙʲʝʢʪʠʚʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʘ ʥʝ ʪʦʣʴʢʦ ʠʥʪʫʠʮʠʠ. Data-driven ʧʦʜʭʦʜ ʢ ʫʧʨʘʚʣʝʥʠʶ ʩʪʘʥʦʚʠʪʩʷ ʥʝ 

ʦʧʮʠʦʥʘʣʴʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ, ʘ ʙʘʟʦʚʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʢ ʣʠʜʝʨʫ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ 

ʵʢʦʥʦʤʠʢʠ. 

2. ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʩʪʠʣʝʡ ʣʠʜʝʨʩʪʚʘ 

 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʩʪʠʣʝʡ 

ʣʠʜʝʨʩʪʚʘ. ɸʚʪʦʨʠʪʘʨʥʳʝ ʠ ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʚʩʸ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʳ ʚ 

ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʩʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ ʠ ʢʨʝʘʪʠʚʥʦʩʪʴ ʩʪʘʥʦʚʷʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʫʩʧʝʭʘ. 

ʅʘ ʩʤʝʥʫ ʠʤ ʧʨʠʭʦʜʷʪ ʙʦʣʝʝ ʛʠʙʢʠʝ ʧʦʜʭʦʜʳ: ʪʨʘʥʩʬʦʨʤʘʮʠʦʥʥʦʝ ʣʠʜʝʨʩʪʚʦ, ʨʘʩʧʨʝʜʝʣʸʥʥʦʝ 
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ʣʠʜʝʨʩʪʚʦ ʠ ʢʦʥʮʝʧʮʠʷ çservant leadershipè ð ʣʠʜʝʨʩʪʚʘ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʥʘ ʩʣʫʞʝʥʠʝ 

ʢʦʤʘʥʜʝ. 

ʆʩʦʙʫʶ ʨʦʣʴ ʚ ʮʠʬʨʦʚʫʶ ʵʧʦʭʫ ʠʛʨʘʝʪ ʨʘʩʧʨʝʜʝʣʸʥʥʦʝ ʣʠʜʝʨʩʪʚʦ, ʧʨʝʜʧʦʣʘʛʘʶʱʝʝ 

ʜʝʣʝʛʠʨʦʚʘʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʧʦʣʥʦʤʦʯʠʡ ʥʘ ʨʘʟʥʳʝ ʫʨʦʚʥʠ ʦʨʛʘʥʠʟʘʮʠʠ. ʕʪʦ ʦʩʦʙʝʥʥʦ 

ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʥʳʤʠ ʠ ʢʨʦʩʩ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʢʦʤʘʥʜʘʤʠ, ʛʜʝ 

ʪʨʘʜʠʮʠʦʥʥʘʷ ʚʝʨʪʠʢʘʣʴ ʚʣʘʩʪʠ ʥʝʨʝʜʢʦ ʷʚʣʷʝʪʩʷ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ [4]. Agile-ʤʝʪʦʜʦʣʦʛʠʠ, ʧʦʣʫʯʠʚʰʠʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ IT-ʠʥʜʫʩʪʨʠʠ, 

ʧʦʩʪʝʧʝʥʥʦ ʧʨʦʥʠʢʘʶʪ ʚ ʜʨʫʛʠʝ ʦʪʨʘʩʣʠ, ʬʦʨʤʠʨʫʷ ʥʦʚʳʝ ʦʞʠʜʘʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ʚ 

ʦʪʥʦʰʝʥʠʠ ʩʪʠʣʷ ʫʧʨʘʚʣʝʥʠʷ. 

ʎʠʬʨʦʚʘʷ ʵʧʦʭʘ ʪʘʢʞʝ ʧʦʨʦʞʜʘʝʪ ʬʝʥʦʤʝʥ ʚʠʨʪʫʘʣʴʥʦʛʦ ʣʠʜʝʨʩʪʚʘ ð ʫʧʨʘʚʣʝʥʠʷ 

ʨʘʩʧʨʝʜʝʣʸʥʥʳʤʠ ʢʦʤʘʥʜʘʤʠ, ʯʣʝʥʳ ʢʦʪʦʨʳʭ ʨʘʙʦʪʘʶʪ ʠʟ ʨʘʟʥʳʭ ʛʦʨʦʜʦʚ ʠ ʩʪʨʘʥ. ʕʪʦ 

ʪʨʝʙʫʝʪ ʦʪ ʨʫʢʦʚʦʜʠʪʝʣʷ ʨʘʟʚʠʪʳʭ ʥʘʚʳʢʦʚ ʦʥʣʘʡʥ-ʢʦʤʤʫʥʠʢʘʮʠʠ, ʫʤʝʥʠʷ ʚʳʩʪʨʘʠʚʘʪʴ 

ʜʦʚʝʨʠʝ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʬʦʨʤʘʪʝ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʢʦʤʘʥʜʥʳʡ ʜʫʭ ʙʝʟ ʬʠʟʠʯʝʩʢʦʛʦ 

ʧʨʠʩʫʪʩʪʚʠʷ [5]. 

 

3. ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ 

 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʮʠʬʨʦʚʦʛʦ ʣʠʜʝʨʘ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ 

ʢʫʣʴʪʫʨʳ, ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʝʡ ʠʥʥʦʚʘʮʠʷʤ. ʂʫʣʴʪʫʨʘ ʦʨʛʘʥʠʟʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪ, ʥʘʩʢʦʣʴʢʦ 

ʩʦʪʨʫʜʥʠʢʠ ʛʦʪʦʚʳ ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʪʴ, ʧʨʠʥʠʤʘʪʴ ʥʘ ʩʝʙʷ ʨʠʩʢʠ ʠ ʫʯʠʪʴʩʷ ʥʘ ʦʰʠʙʢʘʭ. ɹʝʟ 

ʪʘʢʦʡ ʢʫʣʴʪʫʨʳ ʜʘʞʝ ʩʘʤʳʝ ʧʝʨʝʜʦʚʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʥʝ ʧʨʠʥʝʩʫʪ 

ʦʞʠʜʘʝʤʦʛʦ ʵʬʬʝʢʪʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢʦʤʧʘʥʠʠ ʩ ʨʘʟʚʠʪʦʡ ʢʫʣʴʪʫʨʦʡ ʠʥʥʦʚʘʮʠʡ ʚ ʩʨʝʜʥʝʤ 

ʥʘ 30ï40% ʦʧʝʨʝʞʘʶʪ ʢʦʥʢʫʨʝʥʪʦʚ ʧʦ ʢʣʶʯʝʚʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ [6]. ʃʠʜʝʨ 

ʬʦʨʤʠʨʫʝʪ ʵʪʫ ʢʫʣʴʪʫʨʫ ʯʝʨʝʟ ʣʠʯʥʳʡ ʧʨʠʤʝʨ, ʩʠʩʪʝʤʫ ʧʦʦʱʨʝʥʠʡ, ʭʘʨʘʢʪʝʨ ʢʦʤʤʫʥʠʢʘʮʠʡ 

ʠ ʧʨʠʥʷʪʳʝ ʥʦʨʤʳ ʧʦʚʝʜʝʥʠʷ. ɺʘʞʥʦ, ʯʪʦʙʳ ʜʝʢʣʘʨʠʨʫʝʤʳʝ ʮʝʥʥʦʩʪʠ ʩʦʚʧʘʜʘʣʠ ʩ ʨʝʘʣʴʥʳʤʠ 

ʧʨʘʢʪʠʢʘʤʠ ð ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʚʦʟʥʠʢʘʝʪ ʢʫʣʴʪʫʨʥʳʡ ʨʘʟʨʳʚ, ʧʦʜʨʳʚʘʶʱʠʡ ʜʦʚʝʨʠʝ ʢ 

ʨʫʢʦʚʦʜʩʪʚʫ. 

ʇʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʚ ʢʦʥʪʝʢʩʪʝ ʮʠʬʨʦʚʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ʉʦʪʨʫʜʥʠʢʠ ʜʦʣʞʥʳ ʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʝʜʣʘʛʘʷ 

ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʠʜʝʠ ʠ ʫʢʘʟʳʚʘʷ ʥʘ ʧʨʦʙʣʝʤʳ ʙʝʟ ʩʪʨʘʭʘ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ. ɿʘʜʘʯʘ 

ʣʠʜʝʨʘ ð ʩʦʟʜʘʪʴ ʠʤʝʥʥʦ ʪʘʢʫʶ ʩʨʝʜʫ, ʚ ʢʦʪʦʨʦʡ ʢʘʞʜʳʡ ʯʣʝʥ ʢʦʤʘʥʜʳ ʤʦʞʝʪ ʨʝʘʣʠʟʦʚʘʪʴ 

ʩʚʦʡ ʧʦʪʝʥʮʠʘʣ ʠ ʚʥʦʩʠʪʴ ʚʢʣʘʜ ʚ ʦʙʱʫʶ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

 

ʃʠʜʝʨʩʪʚʦ ʚ ʮʠʬʨʦʚʫʶ ʵʧʦʭʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʫʶ ʤʦʜʝʣʴ 

ʫʧʨʘʚʣʝʥʠʷ, ʪʨʝʙʫʶʱʫʶ ʩʠʥʪʝʟʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ, ʛʠʙʢʦʩʪʠ ʤʳʰʣʝʥʠʷ ʠ 

ʩʧʦʩʦʙʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʪʴ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʢʫʣʴʪʫʨʫ. ʈʫʢʦʚʦʜʠʪʝʣʴ ʥʦʚʦʛʦ ʪʠʧʘ ð ʵʪʦ ʥʝ 

ʧʨʦʩʪʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨ, ʥʦ ʚʠʟʠʦʥʝʨ, ʩʧʦʩʦʙʥʳʡ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ 

ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʠ ʚʜʦʭʥʦʚʣʷʪʴ ʢʦʤʘʥʜʳ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʘʤʙʠʮʠʦʟʥʳʭ ʮʝʣʝʡ. 

ʇʨʦʚʝʜʸʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʢʣʶʯʝʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʛʦ ʣʠʜʝʨʩʪʚʘ: ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʦʩʚʦʝʥʠʝ 

ʛʠʙʢʠʭ ʩʪʠʣʝʡ ʫʧʨʘʚʣʝʥʠʷ, ʧʝʨʝʭʦʜ ʢ data-driven ʧʨʠʥʷʪʠʶ ʨʝʰʝʥʠʡ ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ 

ʩʦʟʜʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ. ʈʝʘʣʠʟʘʮʠʷ ʵʪʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʫʩʧʝʰʥʦʡ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʣʶʙʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʷʟʘʥʳ ʩ ʠʟʫʯʝʥʠʝʤ ʦʪʨʘʩʣʝʚʦʡ ʩʧʝʮʠʬʠʢʠ 

ʮʠʬʨʦʚʦʛʦ ʣʠʜʝʨʩʪʚʘ, ʨʘʟʨʘʙʦʪʢʦʡ ʧʨʘʢʪʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʮʝʥʢʠ ʣʠʜʝʨʩʢʠʭ 

ʢʦʤʧʝʪʝʥʮʠʡ ʠ ʘʥʘʣʠʟʦʤ ʦʧʳʪʘ ʧʝʨʝʜʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʦʙʣʘʩʪʠ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʫʧʨʘʚʣʝʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʮʠʬʨʦʚʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʧʨʘʢʪʠʢ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʘʥʘʣʠʪʠʢʠ ʜʘʥʥʳʭ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʠ ʥʦʚʳʤ ʤʦʜʝʣʷʤ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ (data-driven) ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʠ ʦʧʳʪʘ ʚʝʜʫʱʠʭ ʢʦʤʧʘʥʠʡ ʦʧʨʝʜʝʣʝʥʳ ʢʣʶʯʝʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʳ ʙʘʨʴʝʨʳ ʠ ʫʩʣʦʚʠʷ ʫʩʧʝʰʥʦʡ 

ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, data-driven ʤʝʥʝʜʞʤʝʥʪ, 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʘʥʘʣʠʪʠʢʘ ʜʘʥʥʳʭ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʮʠʬʨʦʚʘʷ ɻ ʢʦʥʦʤʠʢʘ. 

 

ɺʚʝʜʝʥʠʝ 

 

ʉʦʚʨʝʤʝʥʥʘʷ ʵʢʦʥʦʤʠʢʘ ʧʝʨʝʞʠʚʘʝʪ ʙʝʩʧʨʝʮʝʜʝʥʪʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʩʪʨʝʤʠʪʝʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʎʠʬʨʦʚʠʟʘʮʠʷ ʦʭʚʘʪʳʚʘʝʪ 

ʚʩʝ ʩʬʝʨʳ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʘʨʜʠʥʘʣʴʥʦ ʪʨʘʥʩʬʦʨʤʠʨʫʷ ʢʘʢ ʦʧʝʨʘʮʠʦʥʥʳʝ 

ʧʨʦʮʝʩʩʳ, ʪʘʢ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʧʦʜʭʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʠʥʪʫʠʮʠʠ, ʠʝʨʘʨʭʠʯʝʩʢʦʤ ʢʦʥʪʨʦʣʝ ʠ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʤ ʘʥʘʣʠʟʝ, ʚʩʸ ʯʘʱʝ ʫʩʪʫʧʘʶʪ ʤʝʩʪʦ data-driven ʤʝʥʝʜʞʤʝʥʪʫ ð ʫʧʨʘʚʣʝʥʠʶ, 

ʦʧʠʨʘʶʱʝʤʫʩʷ ʥʘ ʜʘʥʥʳʝ, ʠʭ ʘʥʘʣʠʟ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʂʘʟʘʭʩʪʘʥ ʘʢʪʠʚʥʦ ʚʢʣʶʯʠʣʩʷ ʚ ʛʣʦʙʘʣʴʥʳʡ ʧʨʦʮʝʩʩ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ: 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ çʎʠʬʨʦʚʦʡ ʂʘʟʘʭʩʪʘʥè ʦʧʨʝʜʝʣʠʣʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʦʨʠʝʥʪʠʨʳ 

ʧʝʨʝʭʦʜʘ ʢ ʮʠʬʨʦʚʦʡ ɻ ʢʦʥʦʤʠʢʝ, ʦʙʦʟʥʘʯʠʚ ʚ ʪʦʤ ʯʠʩʣʝ ʚʝʢʪʦʨ ʤʦʜʝʨʥʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʧʨʘʢʪʠʢ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʠ ʢʦʨʧʦʨʘʪʠʚʥʦʤ ʩʝʢʪʦʨʘʭ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʘʜʘʧʪʘʮʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʢ ʧʨʠʥʮʠʧʘʤ data-driven ʤʝʥʝʜʞʤʝʥʪʘ ʦʩʪʘʸʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʠ ʪʨʝʙʫʝʪ 

ʛʣʫʙʦʢʦʛʦ ʥʘʫʯʥʦʛʦ ʦʩʤʳʩʣʝʥʠʷ. 
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ɸʢʪʫʘʣʴʥʦʩʪʴ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʝʨʝʭʦʜ ʢ ʫʧʨʘʚʣʝʥʠʶ 

ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʥʝʩʸʪ ʚ ʩʝʙʝ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʠʟʤʝʨʝʥʠʝ, ʥʦ ʠ ʢʦʥʮʝʧʪʫʘʣʴʥʳʡ 

ʩʜʚʠʛ ʚ ʣʦʛʠʢʝ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʝ ʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʤ ʧʨʦʬʠʣʝ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʫʢʦʚʦʜʠʪʝʣʷ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʚʳʷʚʠʪʴ ʩʫʱʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ data-driven ʤʝʥʝʜʞʤʝʥʪʘ 

ʢʘʢ ʥʦʚʦʡ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʧʘʨʘʜʠʛʤʳ, ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ ʢʣʶʯʝʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠ ʫʩʣʦʚʠʷ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʘʢʪʠʢʫ ʩʦʚʨʝʤʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

 

ʄʝʪʦʜʦʣʦʛʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʩʠʥʪʝʟʘ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʦʧʳʪʘ 

ʢʦʤʧʘʥʠʡ, ʨʝʘʣʠʟʫʶʱʠʭ data-driven ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʢʦʥʪʝʥʪ-ʘʥʘʣʠʟʘ 

ʦʪʨʘʩʣʝʚʳʭ ʠ ʢʦʥʩʘʣʪʠʥʛʦʚʳʭ ʦʪʯʸʪʦʚ (McKinsey Global Institute, Gartner, Deloitte Insights). 

ʊʝʦʨʝʪʠʯʝʩʢʦʡ ʙʘʟʦʡ ʧʦʩʣʫʞʠʣʠ ʨʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

(Westerman, Bonnet & McAfee), ʢʦʥʮʝʧʮʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʠʥʥʦʚʘʮʠʡ (Hamel), ʘ ʪʘʢʞʝ 

ʩʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʘʥʘʣʠʪʠʢʠ ʜʘʥʥʳʭ ʚ 

ʤʝʥʝʜʞʤʝʥʪʝ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

1. ʉʫʱʥʦʩʪʴ ʠ ʢʣʶʯʝʚʳʝ ʢʦʤʧʦʥʝʥʪʳ data-driven ʤʝʥʝʜʞʤʝʥʪʘ 

 

Data-driven ʤʝʥʝʜʞʤʝʥʪ (ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʫʧʨʘʚʣʝʥʯʝʩʢʫʶ ʧʘʨʘʜʠʛʤʫ, ʧʨʠ ʢʦʪʦʨʦʡ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʠ ʦʧʝʨʘʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ 

ʧʨʠʥʠʤʘʶʪʩʷ ʥʝ ʥʘ ʦʩʥʦʚʝ ʩʫʙʲʝʢʪʠʚʥʳʭ ʩʫʞʜʝʥʠʡ ʠʣʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʨʝʮʝʜʝʥʪʦʚ, ʘ ʦʧʠʨʘʷʩʴ 

ʥʘ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʩʙʦʨ, ʦʙʨʘʙʦʪʢʫ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʠ 

ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ. ʇʦ ʜʘʥʥʳʤ McKinsey Global Institute, ʢʦʤʧʘʥʠʠ, ʘʢʪʠʚʥʦ 

ʧʨʠʤʝʥʷʶʱʠʝ ʘʥʘʣʠʪʠʢʫ ʜʘʥʥʳʭ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʨʦʩʪ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘ 20ï25% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʢʫʨʝʥʪʘʤʠ. 

ʂʣʶʯʝʚʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ data-driven ʤʝʥʝʜʞʤʝʥʪʘ ʷʚʣʷʶʪʩʷ: (1) ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ 

ʜʘʥʥʳʭ ð ʩʠʩʪʝʤʳ ʩʙʦʨʘ, ʭʨʘʥʝʥʠʷ ʠ ʠʥʪʝʛʨʘʮʠʠ ʜʘʥʥʳʭ (Big Data, ʦʙʣʘʯʥʳʝ ʧʣʘʪʬʦʨʤʳ, 

ERP/CRM-ʩʠʩʪʝʤʳ); (2) ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ð ʤʝʪʦʜʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, 

ʧʨʝʜʠʢʪʠʚʥʦʡ ʠ ʧʨʝʜʧʠʩʳʚʘʶʱʝʡ ʘʥʘʣʠʪʠʢʠ; (3) ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʢʫʣʴʪʫʨʘ ʜʘʥʥʳʭ ð 

ʛʦʪʦʚʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʨʫʢʦʚʦʜʩʪʚʘ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ, ʜʦʚʝʨʠʝ ʢ 

ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʚʳʚʦʜʘʤ; (4) ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʢʦʤʧʝʪʝʥʮʠʠ ð ʩʧʦʩʦʙʥʦʩʪʴ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ 

ʜʘʥʥʳʝ ʠ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ ʠʭ ʚ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʜʝʡʩʪʚʠʷ. 

 

2. ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ 

 

ʊʨʘʜʠʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʣʠʥʝʡʥʦʩʪʴʶ, ʚʳʩʦʢʦʡ ʜʦʣʝʡ ʩʫʙʲʝʢʪʠʚʥʦʩʪʠ ʠ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʚʨʝʤʝʥʥʳʤʠ ʟʘʜʝʨʞʢʘʤʠ 

ʤʝʞʜʫ ʧʦʣʫʯʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ ʠ ʨʝʘʢʮʠʝʡ ʥʘ ʥʝʸ. ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʨʘʟʨʫʰʘʝʪ ʵʪʫ 

ʣʦʛʠʢʫ: ʙʣʘʛʦʜʘʨʷ ʠʥʩʪʨʫʤʝʥʪʘʤ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʠ (BI) ʠ ʩʠʩʪʝʤ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (real-time 

analytics) ʨʫʢʦʚʦʜʠʪʝʣʠ ʧʦʣʫʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ 

ʩʢʦʨʦʩʪʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʥʘʩʳʱʝʥʥʦʩʪʠ. 

ʆʩʦʙʫʶ ʨʦʣʴ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʠʛʨʘʝʪ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ (ʀʀ). ʇʨʠʤʝʥʝʥʠʝ 

ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʨʫʪʠʥʥʳʝ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʟʘʜʘʯʠ, ʥʦ ʠ ʛʝʥʝʨʠʨʦʚʘʪʴ ʩʮʝʥʘʨʠʠ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʧʘʪʪʝʨʥʦʚ, 

ʥʝʜʦʩʪʫʧʥʳʭ ʯʝʣʦʚʝʯʝʩʢʦʤʫ ʚʦʩʧʨʠʷʪʠʶ. ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʶ Gartner (2024), ʢ 2026 ʛʦʜʫ 

ʙʦʣʝʝ 65% ʢʨʫʧʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʀʀ-ʘʩʩʠʩʪʝʥʪʦʚ ʜʣʷ ʧʦʜʜʝʨʞʢʠ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʥʘ ʩʨʝʜʥʝʤ ʫʨʦʚʥʝ ʫʧʨʘʚʣʝʥʠʷ. 
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ɺʤʝʩʪʝ ʩ ʪʝʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ: ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʤʦʛʫʪ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʦʰʠʙʢʠ, ʟʘʣʦʞʝʥʥʳʝ ʚ ʠʩʪʦʨʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ, ʘ ʠʟʙʳʪʦʯʥʘʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʩʧʦʩʦʙʥʘ ʩʥʠʟʠʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʢ 

ʘʜʘʧʪʠʚʥʦʤʫ ʤʳʰʣʝʥʠʶ ʚ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʩʠʪʫʘʮʠʷʭ. 

 

3. ɹʘʨʴʝʨʳ ʠ ʫʩʣʦʚʠʷ ʫʩʧʝʰʥʦʡ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʯʝʚʠʜʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ data-driven ʧʦʜʭʦʜʘ, ʝʛʦ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʚʥʝʜʨʝʥʠʝ ʩʦʧʨʷʞʝʥʦ ʩ ʨʷʜʦʤ ʩʠʩʪʝʤʥʳʭ ʙʘʨʴʝʨʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʷ Deloitte ʚʳʜʝʣʷʶʪ ʪʨʠ 

ʢʣʶʯʝʚʳʝ ʛʨʫʧʧʳ ʧʨʝʧʷʪʩʪʚʠʡ: ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ (ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʥʦʩʪʴ IT-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, 

ʥʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ʜʘʥʥʳʭ, ʦʪʩʫʪʩʪʚʠʝ ʠʥʪʝʛʨʘʮʠʠ ʤʝʞʜʫ ʩʠʩʪʝʤʘʤʠ), ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ 

(ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʷʤ, ʩʠʣʦʩʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʥʝʭʚʘʪʢʘ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ  ʘʥʘʣʠʪʠʢʦʚ)  ʠ  ʢʫʣʴʪʫʨʥʳʝ  (ʥʝʜʦʚʝʨʠʝ  ʢ  ʜʘʥʥʳʤ,  ʜʦʤʠʥʠʨʦʚʘʥʠʝ 

çʫʧʨʘʚʣʝʥʠʷ ʧʦ ʦʱʫʱʝʥʠʷʤè, ʦʪʩʫʪʩʪʚʠʝ ʧʦʜʜʝʨʞʢʠ ʩʦ ʩʪʦʨʦʥʳ ʪʦʧ-ʤʝʥʝʜʞʤʝʥʪʘ). 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʫʩʧʝʰʥʳʭ ʢʝʡʩʦʚ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ (Amazon, Netflix, 

Kaspi Bank) ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʝ ʨʝʟʫʣʴʪʘʪʠʚʥʦʝ 

ʚʥʝʜʨʝʥʠʝ data-driven ʤʝʥʝʜʞʤʝʥʪʘ: ʥʘʣʠʯʠʝ ʯʸʪʢʦʡ ʮʠʬʨʦʚʦʡ ʩʪʨʘʪʝʛʠʠ, ʩʦʛʣʘʩʦʚʘʥʥʦʡ ʩ 

ʦʙʱʝʡ ʙʠʟʥʝʩ-ʩʪʨʘʪʝʛʠʝʡ ʦʨʛʘʥʠʟʘʮʠʠ; ʠʥʚʝʩʪʠʮʠʠ ʚ ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ 

ʧʝʨʩʦʥʘʣʘ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʫʧʨʘʚʣʝʥʠʷ; ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʫʣʴʪʫʨʳ ʜʦʚʝʨʠʷ ʢ ʜʘʥʥʳʤ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʥʠʷ; ʩʦʟʜʘʥʠʝ ʤʝʞʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʢʦʤʘʥʜ ʜʘʥʥʳʭ (data teams) ʩ ʧʨʷʤʳʤ 

ʜʦʩʪʫʧʦʤ ʢ ʧʨʠʥʷʪʠʶ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʢʘʟʘʭʩʪʘʥʩʢʠʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʬʘʢʪʦʨʦʤ ʚʳʩʪʫʧʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʘʜʘʧʪʘʮʠʠ ʛʣʦʙʘʣʴʥʳʭ ʧʨʘʢʪʠʢ ʢ ʩʧʝʮʠʬʠʢʝ ʣʦʢʘʣʴʥʦʛʦ ʨʝʛʫʣʷʪʦʨʥʦʛʦ ʠ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʛʦ ʢʦʥʪʝʢʩʪʘ, ʚʢʣʶʯʘʷ ʪʨʝʙʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʟʘʱʠʪʳ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ 

ʠ ʣʦʢʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ. 

ɺʳʚʦʜʳ 

ʇʨʦʚʝʜʸʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ. 

ɺʦ-ʧʝʨʚʳʭ, data-driven ʤʝʥʝʜʞʤʝʥʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝ ʧʨʦʩʪʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ 

ʦʙʥʦʚʣʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʫʧʨʘʚʣʝʥʠʷ, ʘ ʢʘʯʝʩʪʚʝʥʥʫʶ ʩʤʝʥʫ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʧʘʨʘʜʠʛʤʳ, 

ʧʨʝʜʧʦʣʘʛʘʶʱʝʡ ʠʥʫʶ ʣʦʛʠʢʫ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʠʥʫʶ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʢʫʣʴʪʫʨʫ ʠ ʠʥʦʡ 

ʧʨʦʬʠʣʴ ʢʦʤʧʝʪʝʥʮʠʡ ʨʫʢʦʚʦʜʠʪʝʣʷ. 

ɺʦ-ʚʪʦʨʳʭ, ʵʬʬʝʢʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʪʨʝʙʫʝʪ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ, ʦʭʚʘʪʳʚʘʶʱʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʠ ʢʫʣʴʪʫʨʥʫʶ 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ʌʦʢʫʩ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʪʝʭʥʦʣʦʛʠʷʭ ʙʝʟ ʠʟʤʝʥʝʥʠʷ 

ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʦʙʨʝʯʸʥ ʥʘ ʥʝʫʜʘʯʫ. 

ɺ-ʪʨʝʪʴʠʭ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʫʱʝʩʪʚʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʀʀ ʠ ʧʨʝʜʠʢʪʠʚʥʦʡ ʘʥʘʣʠʪʠʢʠ, 

ʢʣʶʯʝʚʳʤ ʩʫʙʲʝʢʪʦʤ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʦʩʪʘʸʪʩʷ ʯʝʣʦʚʝʢ: ʜʘʥʥʳʝ ʨʘʩʰʠʨʷʶʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʨʫʢʦʚʦʜʠʪʝʣʷ, ʥʦ ʥʝ ʟʘʤʝʱʘʶʪ ʝʛʦ ʩʫʞʜʝʥʠʝ, ʦʩʦʙʝʥʥʦ ʚ ʩʠʪʫʘʮʠʷʭ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʠ ʮʝʥʥʦʩʪʥʦʛʦ ʚʳʙʦʨʘ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʷʟʘʥʳ ʩ ʵʤʧʠʨʠʯʝʩʢʠʤ ʠʟʫʯʝʥʠʝʤ ʧʨʘʢʪʠʢ 

data-driven ʤʝʥʝʜʞʤʝʥʪʘ ʚ ʢʘʟʘʭʩʪʘʥʩʢʠʭ ʢʦʤʧʘʥʠʷʭ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʦʡ ʤʝʪʦʜʠʯʝʩʢʠʭ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ 

ʜʘʥʥʳʤʠ. 
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ʉʓɹɸʁʃɸʉ ɾɽʄפʆʈʃʓפʊʓ ɸɿɸʁʊʋɼɸנʓ ʎʀʌʈʃʓפ ʐɽʐɯʄɼɽʈɼɯר 

ʊʀɯʄɼɯʃɯɻɯ 

 

ɾʘʣסʘʩʙʘʡ ɹ. 

ʄɾɹ-23 ʪʦʙʳʥʳש ʩʪʫʜʝʥʪʽ 

YESSENOV ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸץʪʘʫ פ ,.ץʘʟʘץʩʪʘʥ 

ɸשʜʘʪʧʘ. ɹײʣ ʤʘץʘʣʘʜʘ ʩʳʙʘʡʣʘʩ ʞʝʤץʦʨʣʳץʪʳ ʘʟʘʡʪʫʜʘסʳ ʮʠʬʨʣʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʨᴇʣʽ ʤʝʥ ʪʠʽʤʜʽʣʽʛʽ ʞʘʥ-ʞʘץʪʳ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ʄʝʤʣʝʢʝʪʪʽʢ ʙʘʩץʘʨʫʜʘ 

ʮʠʬʨʣʘʥʜʳʨʫʜʳ ʝʥʛʽʟʫ ʘʰʳץʪʳץʪʳ ʘʨʪʪʳʨʫסʘ, ʘʜʘʤʠ ʬʘʢʪʦʨʜʳ ʪᴇʤʝʥʜʝʪʫʛʝ ʞᴅʥʝ ʙʘץʳʣʘʫ 

ʤʝʭʘʥʠʟʤʜʝʨʽʥ ʢװʰʝʡʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʵʣʝʢʪʨʦʥʜʳװ ץʢʽʤʝʪ, ʘʰʳץ 

ʜʝʨʝʢʪʝʨ, Big Data ʞᴅʥʝ ʙʣʦʢʯʝʡʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʳש ᴅʩʝʨʽ ʪʘʣʜʘʥʘʜʳ. 

ʊװʡʽʥ ʩᴇʟʜʝʨ: ʩʳʙʘʡʣʘʩ ʞʝʤץʦʨʣʳץ, ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷ, ʤʝʤʣʝʢʝʪ, ʵʣʝʢʪʨʦʥʜʳץ 

 .ʘʨʫ, ʮʠʬʨʣʘʥʜʳʨʫץʢʽʤʝʪ, ʤʝʤʣʝʢʝʪʪʽʢ ʙʘʩװ

 

ʂʽʨʽʩʧʝ 

 

ʉʳʙʘʡʣʘʩ ʞʝʤץʦʨʣʳץ ï ʢʝʟ ʢʝʣʛʝʥ ץʦסʘʤʥʳש ʪײʨʘץʪʳ ʜʘʤʫʳʥʘ ʢʝʜʝʨʛʽ ʢʝʣʪʽʨʝʪʽʥ, 

ʤʝʤʣʝʢʝʪʪʽʢ ʙʘʩץʘʨʫ ʞװʡʝʩʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ ᴅʣʩʽʨʝʪʝʪʽʥ ʢװʨʜʝʣʽ ᴅʣʝʫʤʝʪʪʽʢ-ʵʢʦʥʦʤʠʢʘʣʳץ 

 ʙʠʣʽʢʢʝ ʜʝʛʝʥ שʪʠʽʤʩʽʟ ʙᴇʣʽʥʫʽʥʝ, ʘʟʘʤʘʪʪʘʨʜʳ שʙʳʣʳʩ. ʆʣ ʤʝʤʣʝʢʝʪʪʽʢ ʨʝʩʫʨʩʪʘʨʜʳײץ

ʩʝʥʽʤʽʥʽש ʪᴇʤʝʥʜʝʫʽʥʝ ʞᴅʥʝ ץײץʳץʪʳץ ʤʝʤʣʝʢʝʪʪʽץ שʘסʠʜʘʪʪʘʨʳʥʳש ʙײʟʳʣʫʳʥʘ ᴅʢʝʣʝʜʽ. 

ʉʦʥʜʳץʪʘʥ ʩʳʙʘʡʣʘʩ ʞʝʤץʦʨʣʳץʧʝʥ ʢװʨʝʩ ץʘʟʽʨʛʽ ʟʘʤʘʥʥʳש ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʣʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. 

ʉʦסשʳ ʞʳʣʜʘʨʳ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳץ שʘʨץʳʥʜʳ ʜʘʤʫʳ ʙײʣ ʙʘסʳʪʪʘ ʞʘשʘ 

ʤװʤʢʽʥʜʽʢʪʝʨ ʘʰʪʳ. ʄʝʤʣʝʢʝʪʪʽʢ ץʳʟʤʝʪʪʝʨʜʽ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ, ʵʣʝʢʪʨʦʥʜʳװ ץʢʽʤʝʪ 

ʞװʡʝʣʝʨʽʥ ʝʥʛʽʟʫ, ʘʰʳץ ʜʝʨʝʢʪʝʨ ʧʣʘʪʬʦʨʤʘʣʘʨʳʥ ʜʘʤʳʪʫ ʞᴅʥʝ ʙʣʦʢʯʝʡʥ ʩʠʷץʪʳ 

ʠʥʥʦʚʘʮʠʷʣʳײץ ץʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʩʳʙʘʡʣʘʩ ʞʝʤץʦʨʣʳץ ʪᴅʫʝʢʝʣʜʝʨʽʥ ʘʟʘʡʪʫסʘ ʳץʧʘʣ 

ʝʪʫʜʝ. ʎʠʬʨʣʘʥʜʳʨʫ ʘʜʘʤ ʬʘʢʪʦʨʳʥ ץʳʩץʘʨʪʳʧ, ʰʝʰʽʤ ץʘʙʳʣʜʘʫ ʧʨʦʮʝʩʪʝʨʽʥʽש ʘʰʳץʪʳסʳ 

ʤʝʥ ʝʩʝʧʪʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʘʨץʳʣʳ ʟʘשʩʳʟ ᴅʨʝʢʝʪʪʝʨʜʽש ʘʣʜʳʥ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʆʩʳ ʪײʨסʳʜʘʥ ʘʣסʘʥʜʘ, ʮʠʬʨʣʳץ ʰʝʰʽʤʜʝʨʜʽש ʩʳʙʘʡʣʘʩ ʞʝʤץʦʨʣʳץʪʳ ʘʟʘʡʪʫʜʘסʳ 

ʪʠʽʤʜʽʣʽʛʽʥ ʟʝʨʪʪʝʫ סʳʣʳʤʠ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʤʘשʳʟסʘ ʠʝ. ɹײʣ ʪʘץʳʨʳʧ ʤʝʤʣʝʢʝʪʪʽʢ 
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ʙʘʩץʘʨʫʜʳ ʞʝʪʽʣʜʽʨʫ, ץʦסʘʤʜʘסʳ ʩʝʥʽʤʜʽ ʥʳסʘʡʪʫ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ ᴇʩʽʤʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ 

ʪײʨסʳʩʳʥʘʥ ʝʨʝʢʰʝ ᴇʟʝʢʪʽʣʽʢʢʝ ʠʝ. 

 

ɿʝʨʪʪʝʫ ʤʘץʩʘʪʳ ʤʝʥ ʤʽʥʜʝʪʪʝʨʽ 

 

ɿʝʨʪʪʝʫʜʽש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ ï ʮʠʬʨʣʳץ ʰʝʰʽʤʜʝʨʜʽש ʩʳʙʘʡʣʘʩ ʞʝʤץʦʨʣʳץʪʳ 

ʘʟʘʡʪʫʜʘסʳ ʪʠʽʤʜʽʣʽʛʽʥ ʪʘʣʜʘʫ. 

ʄʽʥʜʝʪʪʝʨʽ: 

- ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʤᴅʥʽʥ ʘʥʳץʪʘʫ, ʦʣʘʨʜʳש ᴅʩʝʨʽʥ ʙʘסʘʣʘʫ, 

 .ʪʘʫץʘʨʘʩʪʳʨʫ ʞᴅʥʝ ʥʝʛʽʟʛʽ ʤᴅʩʝʣʝʣʝʨʜʽ ʘʥʳץ ʳ ʪᴅʞʽʨʠʙʝʥʽסʩʪʘʥʜʘץʘʟʘפ -

 

ʅʝʛʽʟʛʽ ʙᴇʣʽʤ 

 

ʎʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʤʣʝʢʝʪʪʽʢ ʙʘʩץʘʨʫ ʞװʡʝʩʽʥʜʝ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. 

ʕʣʝʢʪʨʦʥʜʳװ ץʢʽʤʝʪ ʞװʡʝʩʽ ʘʨץʳʣʳ ʘʟʘʤʘʪʪʘʨ ʤʝʤʣʝʢʝʪʪʽʢ ץʳʟʤʝʪʪʝʨʜʽ ʦʥʣʘʡʥ ʘʣʘ ʘʣʘʜʳ. ɹײʣ 

ʰʝʥʝʫʥʽʢʪʝʨʤʝʥ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ ʘʟʘʡʪʳʧ, ʞʝʤץʦʨʣʳץ ʪᴅʫʝʢʝʣʜʝʨʽʥ ʪᴇʤʝʥʜʝʪʝʜʽ. 

ʎʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʙʘʩץʘʨʫ ʞװʡʝʩʽʥʽש ʤʘשʳʟʜʳ ײץʨʘʤʜʘʩ 

ʙᴇʣʽʛʽʥʝ ʘʡʥʘʣʳʧ, ʤʝʤʣʝʢʝʪʪʽʢ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫ װʜʝʨʽʩʪʝʨʽʥ ʘʡʪʘʨʣʳץʪʘʡ ᴇʟʛʝʨʪʪʽ. ʆʣʘʨʜʳש 

ʙʘʩʪʳ ʝʨʝʢʰʝʣʽʛʽ ï ʘʰʳץʪʳץʪʳ ʘʨʪʪʳʨʫ, ʘʜʘʤ ʬʘʢʪʦʨʳʥ ʘʟʘʡʪʫ ʞᴅʥʝ ʘץʧʘʨʘʪץʘ 

 ʪᴅʫʝʢʝʣʜʝʨʽʥ ʪᴇʤʝʥʜʝʪʫ. ʎʠʬʨʣʘʥʜʳʨʫ ץʦʨʣʳץʳʣʳ ʩʳʙʘʡʣʘʩ ʞʝʤץʝʡʪʫ ʘʨשʦʣʞʝʪʽʤʜʽʣʽʢʪʽ ʢʝץ

ʤʝʤʣʝʢʝʪʪʽʢ ʦʨʛʘʥʜʘʨ ʤʝʥ ʘʟʘʤʘʪʪʘʨ ʘʨʘʩʳʥʜʘסʳ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ ץʳʩץʘʨʪʳʧ, 

ʜʝʣʜʘʣʜʳץʪʳ ʘʟʘʡʪʘʜʳ, ʙײʣ ᴇʟ ʢʝʟʝʛʽʥʜʝ ʧʘʨʘ ʙʝʨʫ ʤʝʥ ʘʣʫ ʤװʤʢʽʥʜʽʛʽʥ ʰʝʢʪʝʡʜʽ. 

ɸʰʳץ ʜʝʨʝʢʪʝʨ ʞװʡʝʩʽ ʤʝʤʣʝʢʝʪʪʽʢ ʦʨʛʘʥʜʘʨʜʳץ שʳʟʤʝʪʽʥ ʞʘʨʠʷ ʝʪʝʜʽ. ɹײʣ ץʦסʘʤ 

ʪʘʨʘʧʳʥʘʥ ʙʘץʳʣʘʫʜʳ ʢװʰʝʡʪʽʧ, ʞʘʫʘʧʢʝʨʰʽʣʽʢʪʽ ʘʨʪʪʳʨʘʜʳ. ʕʣʝʢʪʨʦʥʜʳץ ʤʝʤʣʝʢʝʪʪʽʢ 

ʩʘʪʳʧ ʘʣʫ ʞװʡʝʩʽ ʙʶʜʞʝʪ ץʘʨʘʞʘʪʳʥ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹʘʨʣʳץ 

ʪʝʥʜʝʨʣʝʨʜʽש ʘʰʳץ ᴇʪʫʽ ᴅʜʽʣ ʙᴅʩʝʢʝʣʝʩʪʽʢʪʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. Big Data ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ 

ʢװʤᴅʥʜʽ ʦʧʝʨʘʮʠʷʣʘʨʜʳ ʘʥʳץʪʘʧ, ʩʳʙʘʡʣʘʩ ʞʝʤץʦʨʣʳץʪʳש ʘʣʜʳʥ ʘʣʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. 

ɹʣʦʢʯʝʡʥ ʪʝʭʥʦʣʦʛʠʷʩʳ ʜʝʨʝʢʪʝʨʜʽש ᴇʟʛʝʨʤʝʡʪʽʥʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ ʞᴅʥʝ ʩʝʥʽʤʜʽʣʽʢʪʽ 

ʘʨʪʪʳʨʘʜʳ [1]. 

ʎʠʬʨʣʳץ h ʝʰʽʤʜʝʨʜʽש ʤᴅʥʽʥ ʘʰʫ װʰʽʥ ʦʣʘʨʜʳש ʥʝʛʽʟʛʽ ʪװʨʣʝʨʽʥ ץʘʨʘʩʪʳʨʫ ʤʘשʳʟʜʳ. 

ɹʽʨʽʥʰʽʜʝʥ, ʵʣʝʢʪʨʦʥʜʳװ ץʢʽʤʝʪ ʞװʡʝʣʝʨʽ ʤʝʤʣʝʢʝʪʪʽʢ ץʳʟʤʝʪʪʝʨʜʽ ʦʥʣʘʡʥ ʬʦʨʤʘʪʪʘ ײʩʳʥʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹײʣ ץʳʟʤʝʪʪʝʨʜʽ ʘʣʫ ʧʨʦʮʝʩʽʥ ʞʝשʽʣʜʝʪʽʧ ץʘʥʘ ץʦʡʤʘʡ, ʙʘʨʣʳץ ᴅʨʝʢʝʪʪʝʨʜʽש 

ʪʽʨʢʝʣʫʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ʅᴅʪʠʞʝʩʽʥʜʝ ᴅʨʙʽʨ ʦʧʝʨʘʮʠʷʥʳש ʽʟʽʥ ʙʘץʳʣʘʫסʘ ʙʦʣʘʜʳ, ʙײʣ 

ʟʘשʩʳʟ ᴅʨʝʢʝʪʪʝʨʜʽ ʘʥʳץʪʘʫʜʳ ʞʝשʽʣʜʝʪʝʜʽ. ɽʢʽʥʰʽʜʝʥ, ʘʰʳץ ʜʝʨʝʢʪʝʨ ʧʣʘʪʬʦʨʤʘʣʘʨʳ 

ʤʝʤʣʝʢʝʪʪʽʢ ʦʨʛʘʥʜʘʨʜʳץ שʳʟʤʝʪʽ ʪʫʨʘʣʳ ʘץʧʘʨʘʪʪʳ ץʦסʘʤסʘ ץʦʣʞʝʪʽʤʜʽ ʝʪʝʜʽ. ʄײʥʜʘʡ 

ʘʰʳץʪʳץ ץʦסʘʤʜʳץ ʙʘץʳʣʘʫʜʳ ʢװʰʝʡʪʽʧ, ʝʩʝʧʪʽʣʽʢʪʽ ʘʨʪʪʳʨʘʜʳ. תʰʽʥʰʽʜʝʥ, 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʞװʡʝʣʝʨ ʤʝʥ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʵʣʝʤʝʥʪʪʝʨʽ ʰʝʰʽʤ ץʘʙʳʣʜʘʫ ʧʨʦʮʝʩʽʥ 

ʩʪʘʥʜʘʨʪʪʘʧ, ʩʫʙʲʝʢʪʠʚʪʽʣʽʢʪʽ ʘʟʘʡʪʘʜʳ [2]. 

ʎʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʩʳʙʘʡʣʘʩ ʞʝʤץʦʨʣʳץץʘ ᴅʩʝʨʽʥ ʙʘסʘʣʘʫ ʢʝʟʽʥʜʝ ʙʽʨʥʝʰʝ 

ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʣʘʨסʘ ʥʘʟʘʨ ʘʫʜʘʨʫ ץʘʞʝʪ. ɹʽʨʽʥʰʽʜʝʥ, ʧʨʦʮʝʩʪʝʨʜʽש ʘʰʳץʪʳסʳ ʤʝʥ ʙʘץʳʣʘʫסʘ 

 שʣ ʘʟʘʤʘʪʪʘʨʜʳײʘʨʘʜʳ, ʙץʳʩץ ʳʪʳץʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʫʘץ ,ʦʣʞʝʪʽʤʜʽʣʽʛʽ ʘʨʪʘʜʳ. ɽʢʽʥʰʽʜʝʥץ

ʙʝʡʨʝʩʤʠ ʞʦʣʜʘʨʜʳ ʽʟʜʝʫ ץʘʞʝʪʪʽʣʽʛʽʥ ʪᴇʤʝʥʜʝʪʝʜʽ. תʰʽʥʰʽʜʝʥ, ʜʝʨʝʢʪʝʨʜʽ ᴇשʜʝʫ ʤʝʥ ʩʘץʪʘʫ 

ʞװʡʝʣʝʨʽ ץײץʳץ ʙײʟʫʰʳʣʳץʪʘʨʜʳ ʝʨʪʝ ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɸʣʘʡʜʘ, ʮʠʬʨʣʘʥʜʳʨʫʜʳש 

ʪʠʽʤʜʽʣʽʛʽ ʪʝʢ ʪʝʭʥʠʢʘʣʳץ ʰʝʰʽʤʜʝʨʛʝ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʠʥʩʪʠʪʫʮʠʦʥʘʣʜʳץ ʦʨʪʘסʘ, 

 .ʛʝʡʽʥʝ ʜʝ ʪᴅʫʝʣʜʽ ʝʢʝʥʽʥ ʘʪʘʧ ᴇʪʢʝʥ ʞᴇʥ [3]שʜʝ ץʩʘʫʘʪʪʳʣʳ ץʘ ʞᴅʥʝ ʮʠʬʨʣʳסʙʘʟʘ ץʪʳץʳץײץ

 .ʪʘʡ ʜʘʤʳʜʳץʳ ʞʳʣʜʘʨʳ ʘʡʪʘʨʣʳסשʳ ʮʠʬʨʣʘʥʜʳʨʫ ʪᴅʞʽʨʠʙʝʩʽ ʩʦסʩʪʘʥʜʘץʘʟʘפ

ʕʣʝʢʪʨʦʥʜʳװ ץʢʽʤʝʪ ʧʦʨʪʘʣʳ, ʤʝʤʣʝʢʝʪʪʽʢ ץʳʟʤʝʪʪʝʨʜʽש ʙʘʩʳʤ ʙᴇʣʽʛʽʥʽש ʦʥʣʘʡʥ ʬʦʨʤʘʪץʘ 

ʢᴇʰʫʽ ʞᴅʥʝ ʪװʨʣʽ ʮʠʬʨʣʳץ ʧʣʘʪʬʦʨʤʘʣʘʨʜʳש ʝʥʛʽʟʽʣʫʽ ʩʳʙʘʡʣʘʩ ʞʝʤץʦʨʣʳץʪʳ ʘʟʘʡʪʫסʘ 

ʙʘסʳʪʪʘʣסʘʥ ʤʘשʳʟʜʳ ץʘʜʘʤʜʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʪʳʧ ʘʣʫ 

ʞװʡʝʩʽʥʽש ʵʣʝʢʪʨʦʥʜʳץ ʬʦʨʤʘʪץʘ ʢᴇʰʫʽ ʘʰʳץʪʳץʪʳ ʘʨʪʪʳʨʳʧ, ʙᴅʩʝʢʝʣʝʩʪʽʢʪʽ ʢװʰʝʡʪʪʽ. ɹײʣ 

ʞװʡʝʣʝʨ ʘʨץʳʣʳ ʪʝʥʜʝʨʣʝʨ ʪʫʨʘʣʳ ʘץʧʘʨʘʪץʘ ʝʨʢʽʥ ץʦʣ ʞʝʪʢʽʟʫ ʤװʤʢʽʥʜʽʛʽ ʧʘʡʜʘ ʙʦʣʜʳ, 

ʥᴅʪʠʞʝʩʽʥʜʝ ץʦסʘʤ ʪʘʨʘʧʳʥʘʥ ʙʘץʳʣʘʫ ʢװʰʝʡʜʽ. 
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ʉʦסʘʥ ץʘʨʘʤʘʩʪʘʥ, פʘʟʘץʩʪʘʥʜʘסʳ ʮʠʬʨʣʘʥʜʳʨʫ ʧʨʦʮʝʩʽʥʜʝ ʙʽʨץʘʪʘʨ ʤᴅʩʝʣʝʣʝʨ 

ʩʘץʪʘʣʫʜʘ. ɹʽʨʽʥʰʽʜʝʥ, ʢʝʡʙʽʨ ᴇשʽʨʣʝʨʜʝ ʠʥʪʝʨʥʝʪ ʠʥʬʨʘײץʨʳʣʳʤʳʥʳש ʞʝʪʢʽʣʽʢʩʽʟ ʜʘʤʫʳ 

ʮʠʬʨʣʳץ ץʳʟʤʝʪʪʝʨʛʝ ʪʝץ שʦʣʞʝʪʽʤʜʽʣʽʢʪʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʧʝʡʜʽ. ɽʢʽʥʰʽʜʝʥ, ʘʟʘʤʘʪʪʘʨʜʳש 

ʮʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳץ ʜʝשʛʝʡʽ ᴅʨʢʝʣʢʽ, ʙײʣ ʞʘשʘ ʞװʡʝʣʝʨʜʽ ʪʦʣʳץ ʧʘʡʜʘʣʘʥʫסʘ ʢʝʜʝʨʛʽ 

ʢʝʣʪʽʨʝʜʽ. תʰʽʥʰʽʜʝʥ, ʢʝʡʙʽʨ ʞʘסʜʘʡʣʘʨʜʘ ʮʠʬʨʣʳץ ʞװʡʝʣʝʨʜʽש ᴇʟʽ ʜʝ ʞʝʤץʦʨʣʳץ 

ʪᴅʫʝʢʝʣʜʝʨʽʥʝʥ ʪʦʣʳץ ץʦʨסʘʣʤʘסʘʥ, ʤʳʩʘʣʳ, ʜʝʨʝʢʪʝʨʜʽ ʤʘʥʠʧʫʣʷʮʠʷʣʘʫ ʥʝʤʝʩʝ ʞװʡʝʣʝʨʜʽ 

ʘʡʥʘʣʳʧ ᴇʪʫ ᴅʨʝʢʝʪʪʝʨʽ ʢʝʟʜʝʩʫʽ ʤװʤʢʽʥ [4]. 

ʆʩʳʣʘʡʰʘ, ʮʠʬʨʣʳץ ʰʝʰʽʤʜʝʨ ʩʳʙʘʡʣʘʩ ʞʝʤץʦʨʣʳץʪʳ ʘʟʘʡʪʫʜʘ ʤʘשʳʟʜʳ ײץʨʘʣ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʘʣʘʡʜʘ ʦʣʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽ ʢʝʰʝʥʜʽ ʪᴅʩʽʣʜʽ ʪʘʣʘʧ ʝʪʝʜʽ. ʊʝʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ 

ʝʥʛʽʟʫ ʞʝʪʢʽʣʽʢʩʽʟ ï ʦʣʘʨʜʳ ʪʠʽʤʜʽ ץײץʳץʪʳץ ʨʝʪʪʝʫ, ʠʥʩʪʠʪʫʮʠʦʥʘʣʜʳץ ʨʝʬʦʨʤʘʣʘʨ ʞᴅʥʝ 

 .ʘʞʝʪץ ʪʳʨʫץʘʪʳʩʫʳʤʝʥ ʪʦʣʳץ ʙʝʣʩʝʥʜʽ שʘʤʥʳסʦץ

 

ʅᴅʪʠʞʝʣʝʨ 

 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʮʠʬʨʣʳץ ʰʝʰʽʤʜʝʨʜʽש ʩʳʙʘʡʣʘʩ ʞʝʤץʦʨʣʳץʪʳ ʘʟʘʡʪʫʜʘ ʪʠʽʤʜʽ ʝʢʝʥʽ 

ʘʥʳץʪʘʣʜʳ. ɸʰʳץʪʳץʪʳש ʘʨʪʫʳ, ʫʘץʳʪʪʳװ שʥʝʤʜʝʣʫʽ ʞᴅʥʝ ץʳʟʤʝʪ ʩʘʧʘʩʳʥʳש ʞʘץʩʘʨʫʳ 

ʙʘʡץʘʣʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʘʟʘʤʘʪʪʘʨʜʳש ʤʝʤʣʝʢʝʪʪʽʢ ʦʨʛʘʥʜʘʨסʘ ʜʝʛʝʥ ʩʝʥʽʤʽ ʢװʰʝʡʝʜʽ. 

 

 ʦʨʳʪʳʥʜʳפ

 

 ʩʳʙʘʡʣʘʩ שʰʝʰʽʤʜʝʨʜʽ ץʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫ ʮʠʬʨʣʳװʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, ʞפ

ʞʝʤץʦʨʣʳץʪʳ ʘʟʘʡʪʫʜʘ ʤʘשʳʟʜʳ ײץʨʘʣʜʘʨʜʳש ʙʽʨʽ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. ʎʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ 

ʤʝʤʣʝʢʝʪʪʽʢ ץʳʟʤʝʪʪʝʨʜʽש ʘʰʳץʪʳסʳʥ ʘʨʪʪʳʨʳʧ, ʘʜʘʤʠ ʬʘʢʪʦʨʜʳש ʳץʧʘʣʳʥ ʪᴇʤʝʥʜʝʪʫ 

ʘʨץʳʣʳ ʟʘשʩʳʟ ᴅʨʝʢʝʪʪʝʨʜʽש ʘʣʜʳʥ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʕʣʝʢʪʨʦʥʜʳװ ץʢʽʤʝʪ, ʦʥʣʘʡʥ 

 ʨʘʣʜʘʨ ʘʟʘʤʘʪʪʘʨ ʤʝʥ ʤʝʤʣʝʢʝʪײץ ʪʳץʜʝʨʝʢʪʝʨ ʧʣʘʪʬʦʨʤʘʣʘʨʳ ʩʠʷ ץʳʟʤʝʪʪʝʨ, ʘʰʳץ

ʘʨʘʩʳʥʜʘסʳ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʜʽ ʞʝשʽʣʜʝʪʽʧ, ʙʘץʳʣʘʫ ʤʝʥ ʝʩʝʧʪʽʣʽʢʪʽ ʢװʰʝʡʪʝʜʽ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, פʘʟʘץʩʪʘʥ ʪᴅʞʽʨʠʙʝʩʽ ʮʠʬʨʣʘʥʜʳʨʫ ʙʘסʳʪʳʥʜʘ ʘʡʪʘʨʣʳץʪʘʡ ̔ ʣʛʝʨʽʣʝʫ 

ʙʘʨ ʝʢʝʥʽʥ ʜᴅʣʝʣʜʝʡʜʽ. ɼʝʛʝʥʤʝʥ, ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʙʽʨץʘʪʘʨ ʤᴅʩʝʣʝʣʝʨ ʜʝ ʘʥʳץʪʘʣʜʳ: 

ʮʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳץʪʳש ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽ, ʞװʡʝʣʝʨʜʽש ʪʦʣʳץ ʠʥʪʝʛʨʘʮʠʷʣʘʥʙʘʫʳ, 

ʢʠʙʝʨץʘʫʽʧʩʽʟʜʽʢ ʪᴅʫʝʢʝʣʜʝʨʽ ʞᴅʥʝ ʢʝʡʙʽʨ ץʳʟʤʝʪʪʝʨʜʝʛʽ ʬʦʨʤʘʣʠʟʤʥʽש ʩʘץʪʘʣʫʳ. ɹײʣ 

ʬʘʢʪʦʨʣʘʨ ʮʠʬʨʣʳץ ʰʝʰʽʤʜʝʨʜʽש ʪʠʽʤʜʽʣʽʛʽʥ ʪʦʣʳץ ʞװʟʝʛʝ ʘʩʳʨʫסʘ ʢʝʜʝʨʛʽ ʢʝʣʪʽʨʫʽ ʤװʤʢʽʥ. 

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ, ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʦʜʘʥ ᴅʨʽ ʜʘʤʳʪʫ, ʭʘʣʳץʪʳש ʮʠʬʨʣʳץ 

ʩʘʫʘʪʪʳʣʳסʳʥ ʘʨʪʪʳʨʫ, ʘץʧʘʨʘʪʪʳץ ʞװʡʝʣʝʨʜʽץ שʘʫʽʧʩʽʟʜʽʛʽʥ ʢװʰʝʡʪʫ ʞᴅʥʝ ʤʝʤʣʝʢʝʪʪʽʢ 

ʦʨʛʘʥʜʘʨ ʘʨʘʩʳʥʜʘסʳ ʜʝʨʝʢʪʝʨ ʘʣʤʘʩʫʜʳ ʞʝʪʽʣʜʽʨʫ ץʘʞʝʪ. ʊʝʢ ʢʝʰʝʥʜʽ ʪᴅʩʽʣ ʘʨץʳʣʳ סʘʥʘ 

ʮʠʬʨʣʘʥʜʳʨʫ ʩʳʙʘʡʣʘʩ ʞʝʤץʦʨʣʳץʧʝʥ ʢװʨʝʩʪʝ ʥʘץʪʳ ᴅʨʽ ʪײʨʘץʪʳ ʥᴅʪʠʞʝʣʝʨʛʝ ץʦʣ ʞʝʪʢʽʟʝ 

ʘʣʘʜʳ. 
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ɹɸʕ-24 ʪʦʙʳʥʳש ʩʪʫʜʝʥʪʽ 

YESSENOV yʥʠʚʝʨʩʠʪʝʪʽ ɸץʪʘʫ פ ,.ץʘʟʘץʩʪʘʥ 
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ɸשʜʘʪʧʘ. ʊײʨʘץʪʳ ʜʘʤʫ ʩʪʨʘʪʝʛʠʷʩʳ ץʘʟʽʨʛʽ ײʡʳʤʜʘʨ ʤʝʥ ʤʝʤʣʝʢʝʪʪʝʨʜʽײ שʟʘץ 
ʤʝʨʟʽʤʜʽ ʜʘʤʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽש ʤʘשʳʟʜʳ ײץʨʘʣʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ʤʘץʘʣʘʜʘ ʪײʨʘץʪʳ 
ʜʘʤʫ סײʳʤʳʥʳש ʤᴅʥʽ, ʦʥʳש ʥʝʛʽʟʛʽ ץʘסʠʜʘʣʘʨʳ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ, ᴅʣʝʫʤʝʪʪʽʢ ʞᴅʥʝ 
ʵʢʦʣʦʛʠʷʣʳץ ʙʘסʳʪʪʘʨʜʘסʳ ʨᴇʣʽ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʪײʨʘץʪʳ ʜʘʤʫ ʩʪʨʘʪʝʛʠʷʩʳʥ 
ʞװʟʝʛʝ ʘʩʳʨʫʜʳש ʪʠʽʤʜʽ ʪᴅʩʽʣʜʝʨʽ ʤʝʥ ʟʘʤʘʥʘʫʠ ʪᴅʞʽʨʠʙʝʣʝʨʽ ʪʘʣʜʘʥʘʜʳ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 
ʪײʨʘץʪʳ ʜʘʤʫ ʩʪʨʘʪʝʛʠʷʩʳʥʳײ שʡʳʤ ץʳʟʤʝʪʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ, ʨʝʩʫʨʩʪʘʨʜʳ ײʪʳʤʜʳ 
ʧʘʡʜʘʣʘʥʫסʘ ʞᴅʥʝ ץʦסʘʤ ʘʣʜʳʥʜʘסʳ ʞʘʫʘʧʢʝʨʰʽʣʽʢʪʽ ʢװʰʝʡʪʫʛʝ ʳץʧʘʣ ʝʪʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ʊװʡʽʥ ʩᴇʟʜʝʨ: ʪײʨʘץʪʳ ʜʘʤʫ, ʩʪʨʘʪʝʛʠʷ, ʵʢʦʣʦʛʠʷʣʳץ ʪײʨʘץʪʳʣʳץ, ᴅʣʝʫʤʝʪʪʽʢ 
ʞʘʫʘʧʢʝʨʰʽʣʽʢ, ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʢ, ʨʝʩʫʨʩʪʘʨʜʳ ʙʘʩץʘʨʫ, ʠʥʥʦʚʘʮʠʷ, ʢʦʨʧʦʨʘʪʠʚʪʽʢ 
ʙʘʩץʘʨʫ. 

 

ʊײʨʘץʪʳ ʜʘʤʫ ï ץʘʟʽʨʛʽ ʟʘʤʘʥʥʳש ʝש ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʣʝʨʽʥʽש ʙʽʨʽ. ʍʍɯ סʘʩʳʨʜʘ ʘʜʘʤʟʘʪ 

ʪʘʙʠסʠ ʨʝʩʫʨʩʪʘʨʜʳ ʰʝʢʪʝʥ ʪʳʩ ʧʘʡʜʘʣʘʥʫ, ץʦʨʰʘסʘʥ ʦʨʪʘʥʳש ʣʘʩʪʘʥʫʳ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ 

ʪʝשʩʽʟʜʽʢ ʩʠʷץʪʳ ʢװʨʜʝʣʽ ʧʨʦʙʣʝʤʘʣʘʨסʘ ʪʘʧ ʙʦʣʜʳ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʵʢʦʥʦʤʠʢʘʣʳץ ᴇʩʽʤ 

ʤʝʥ ʵʢʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʢʪʽ, ʩʦʥʜʘʡ-ʘץ ᴅʣʝʫʤʝʪʪʽʢ ᴅʣ-ʘʫץʘʪʪʳ װʡʣʝʩʪʽʨʝ ʦʪʳʨʳʧ ʜʘʤʳʪʫ 

 .ʘʞʝʪʪʽʣʽʛʽ ʪʫʳʥʜʘʜʳץ

çʊײʨʘץʪʳ ʜʘʤʫ ʩʪʨʘʪʝʛʠʷʩʳè סײʳʤʳ ʜᴅʣ ʦʩʳ ʪʝʧʝ-ʪʝשʜʽʢʪʽ ʩʘץʪʘʫסʘ ʙʘסʳʪʪʘʣסʘʥ 

ʢʝʰʝʥʜʽ ʪᴅʩʽʣʜʽ ʙʽʣʜʽʨʝʜʽ. ʆʣ ʙʦʣʘʰʘײ ץʨʧʘץʪʳץ שʘʞʝʪʪʽʣʽʢʪʝʨʽʥ ʰʝʢʪʝʤʝʡ, ץʘʟʽʨʛʽ ץʦסʘʤʥʳש 

ʩײʨʘʥʳʩʪʘʨʳʥ ץʘʥʘסʘʪʪʘʥʜʳʨʫʜʳ ʢᴇʟʜʝʡʜʽ. ʉʦʥʜʳץʪʘʥ ʪײʨʘץʪʳ ʜʘʤʫ ʩʪʨʘʪʝʛʠʷʩʳʥ 

 ʰʽʥ ʙʘʩʳʤװ ץʘʫʳʤʜʘʩʪʳץ ץʘʨʘʣʳץʟʝʛʝ ʘʩʳʨʫ ï ʤʝʤʣʝʢʝʪʪʝʨ ʤʝʥ ʭʘʣʳװʘʣʳʧʪʘʩʪʳʨʫ ʤʝʥ ʞץ

ʙʘסʳʪʪʘʨʜʳש ʙʽʨʽ ʙʦʣʳʧ ʦʪʳʨ. 
çʉʪʨʘʪʝʛʠʷè סײʳʤʳʥʳש ᴅʜʝʙʠʝʪʪʝʨʜʝ ʪװʩʽʥʜʽʨʤʝʩʽ ʙʽʨʞʘץʪʳ ʝʤʝʩ. ʄʳʩʘʣʳ, ɸ. 

ʏʘʥʜʣʝʨ ʩʪʨʘʪʝʛʠʷסʘ ʤʳʥʘʜʘʡ ʘʥʳץʪʘʤʘ ʙʝʨʝʜʽ: ʙײʣ ï ʢᴅʩʽʧʦʨʳʥʥʳש ʜʘʤʫʳʥʜʘסʳ ʥʝʛʽʟʛʽ 
ʤʘץʩʘʪʪʘʨ ʤʝʥ ʤʽʥʜʝʪʪʝʨʜʽ ʘʡץʳʥʜʘʫ, ʜʘʤʫ ʙʘסʳʪʳʥ ᴅʟʽʨʣʝʫ ʞᴅʥʝ ʨʝʩʫʨʩʪʘʨʜʳ ʙᴇʣʫ. ʄ. 
ʇʦʨʪʝʨ ʩʪʨʘʪʝʛʠʷʥʳ ʢᴅʩʽʧʦʨʳʥʥʳש ̔ ʰʢʽ ʞᴅʥʝ ʩʳʨʪץʳ ʤװʤʢʽʥʜʽʢʪʝʨ ʤʝʥ ץʘʫʽʧʪʝʨʛʝ ʞʘʫʘʧ ʙʝʨʫ 
ʪᴅʩʽʣʽ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʘʜʳ. ʀ. ɸʥʩʦʬʬ ʩʪʨʘʪʝʛʠʷʥʳ ʢᴅʩʽʧʦʨʳʥ ץʳʟʤʝʪʽʥ ʙʘʩץʘʨʫ ʤʘץʩʘʪʳʥʜʘ 
ʰʝʰʽʤ ץʘʙʳʣʜʘʫʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ ʝʨʝʞʝʣʝʨ ʞʠʳʥʪʳסʳ ʜʝʧ ʝʩʝʧʪʝʡʜʽ. ɺ.ʉ. ʐʝʥʜʝʣʴ 
ʩʪʨʘʪʝʛʠʷʥʳ ץʦʡʳʣסʘʥ ʤʘץʩʘʪץʘ ʞʝʪʫ װʰʽʥ ʢᴅʩʽʧʦʨʳʥʥʳש ʽʰʢʽ ʞᴅʥʝ ʩʳʨʪץʳ ʦʨʪʘʩʳʥʳש ᴇʟʘʨʘ 
ʙʘʡʣʘʥʳʩʳʥ ʘʥʳץʪʘʫ ʧʨʦʮʝʩʽ, ʩʦʥʜʘʡ-ʘץ ץʦʣʜʘ ʙʘʨ ʨʝʩʫʨʩʪʘʨʜʳ ʙᴇʣʫ ʘʨץʳʣʳ ʞװʟʝʛʝ 
ʘʩʳʨʳʣʘʪʳʥ ʽʩ-ᴅʨʝʢʝʪ ʨʝʪʽʥʜʝ ʪװʩʽʥʝʜʽ. 

ʄʽʥʝʟ-ײץʣʳץʪʳץ ʘʩʧʝʢʪʽʥʽ ɼʞ. ɻʣʠʥ ʘʰʳʧ ʢᴇʨʩʝʪʽʧ, ʩʪʨʘʪʝʛʠʷʥʳ ץʘʣʘסʘʥ ʤʘץʩʘʪʪʘʨ 
ʤʝʥ ʦʣʘʨסʘ ʞʝʪʫ װʰʽʥ ʪʘשʜʘʣסʘʥ ʤʽʥʝʟ-ײץʣʳץ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳʨʫʰʳ ʙʫʳʥ ʜʝʧ 
ʪײʞʳʨʳʤʜʘʜʳ. ɻ.ɹ. ʂʣʝʡʥʝʨ ʬʫʥʢʮʠʷʣʘʨסʘ ʥʘʟʘʨ ʘʫʜʘʨʘ ʦʪʳʨʳʧ. ʬʫʥʢʮʠʷʣʘʨסʘ ʥʘʟʘʨ ʘʫʜʘʨʘ 
ʦʪʳʨʳʧ, ʩʪʨʘʪʝʛʠʷʥʳ ʢᴅʩʽʧʦʨʳʥʥʳש ʽʰʢʽ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʤʝʥ ʩʳʨʪץʳ ʦʨʪʘʥʳש ʪʘʣʘʧʪʘʨʳʥ 
ʪʝשʝʩʪʽʨʫʰʽ, ײʡʳʤʥʳש ʪײʨʘץʪʳ ʜʘʤʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʢʝʰʝʥʜʽ ʙʘʩץʘʨʫ ײץʨʘʣʳ ʜʝʧ 
 ʘʪʘʨץ ʧʘʡʳʤʜʘʫʳʥʰʘ, ʩʪʨʘʪʝʛʠʷ ʪʝʢ ʞʦʩʧʘʨʣʘʫ ʝʤʝʩ, ʩʦʥʳʤʝʥ שʘʨʘʩʪʳʨʘʜʳ. ʆʥʳץ
ʢᴅʩʽʧʦʨʳʥʥʳש ᴇʤʽʨʰʝשʜʽʛʽʥ ʩʘץʪʘʫʜʳש ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ᴄʨ ʘʚʪʦʨʜʳש 
ʘʥʳץʪʘʤʘʩʳ ʩʪʨʘʪʝʛʠʷʥʳש ᴅʨ ʪװʨʣʽ ץʳʨʣʘʨʳʥ (ʤʘץʩʘʪ ץʦʶ, ʨʝʩʫʨʩʪʘʨʜʳ ʙᴇʣʫ, ʰʝʰʽʤ 
 ʘʨʫץʙʘʩ שʣ ʦʥʳײʣʛʽʣʝʨʽ) ʘʰʳʧ ʢᴇʨʩʝʪʝʜʽ, ʙװ ץʣʳײץ-ʘʙʳʣʜʘʫ ʝʨʝʞʝʣʝʨʽ ʥʝʤʝʩʝ ʤʽʥʝʟץ
ʞװʡʝʩʽʥʜʝʛʽ ʤʘשʳʟʜʳʣʳסʳʥ ʜᴅʣʝʣʜʝʡ ʪװʩʝʜʽ. ʩʪʨʘʪʝʛʠʷ ï ʙײʣ ʢᴅʩʽʧʦʨʳʥʥʳש ʙʦʣʘʰʘץ ʢʝʣʙʝʪʽʥ 
ʘʡץʳʥʜʘʡʪʳʥ, ʨʝʩʫʨʩʪʘʨʜʳ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʞᴅʥʝ ᴇʟʛʝʨʤʝʣʽ ʥʘʨʳץ 
ʞʘסʜʘʡʳʥʜʘ ʙᴅʩʝʢʝʣʝʩʪʽʢ ʙʘʩʳʤʜʳʣʳץץʘ ץʦʣ ʞʝʪʢʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʢװʨʜʝʣʽ ᴅʨʽ 
ʢᴇʧʞʘץʪʳ ʧʨʦʮʝʩʩ. 

çʉʪʨʘʪʝʛʠʷè סײʳʤʳʥʳש ᴅʜʝʙʠʝʪʪʝʨʜʝ ʪװʩʽʥʜʽʨʤʝʩʽ ʙʽʨʞʘץʪʳ ʝʤʝʩ. ʄʳʩʘʣʳ, ɸ. 

mailto:bazarbekulydaniar@gmail.com


226  

ʏʘʥʜʣʝʨ ʩʪʨʘʪʝʛʠʷסʘ ʤʳʥʘʜʘʡ ʘʥʳץʪʘʤʘ ʙʝʨʝʜʽ: ʙײʣ ï ʢᴅʩʽʧʦʨʳʥʥʳש ʜʘʤʫʳʥʜʘסʳ ʥʝʛʽʟʛʽ 
ʤʘץʩʘʪʪʘʨ ʤʝʥ ʤʽʥʜʝʪʪʝʨʜʽ ʘʡץʳʥʜʘʫ, ʜʘʤʫ ʙʘסʳʪʳʥ ᴅʟʽʨʣʝʫ ʞᴅʥʝ ʨʝʩʫʨʩʪʘʨʜʳ ʙᴇʣʫ. ʄ. 
ʇʦʨʪʝʨ ʩʪʨʘʪʝʛʠʷʥʳ ʢᴅʩʽʧʦʨʳʥʥʳש ̔ ʰʢʽ ʞᴅʥʝ ʩʳʨʪץʳ ʤװʤʢʽʥʜʽʢʪʝʨ ʤʝʥ ץʘʫʽʧʪʝʨʛʝ ʞʘʫʘʧ ʙʝʨʫ 
ʪᴅʩʽʣʽ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʘʜʳ. ʀ. ɸʥʩʦʬʬ ʩʪʨʘʪʝʛʠʷʥʳ ʢᴅʩʽʧʦʨʳʥ ץʳʟʤʝʪʽʥ ʙʘʩץʘʨʫ ʤʘץʩʘʪʳʥʜʘ 
ʰʝʰʽʤ ץʘʙʳʣʜʘʫʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ ʝʨʝʞʝʣʝʨ ʞʠʳʥʪʳסʳ ʜʝʧ ʝʩʝʧʪʝʡʜʽ. ɺ.ʉ. ʐʝʥʜʝʣʴ 
ʩʪʨʘʪʝʛʠʷʥʳ ץʦʡʳʣסʘʥ ʤʘץʩʘʪץʘ ʞʝʪʫ װʰʽʥ ʢᴅʩʽʧʦʨʳʥʥʳש ʽʰʢʽ ʞᴅʥʝ ʩʳʨʪץʳ ʦʨʪʘʩʳʥʳש ᴇʟʘʨʘ 
ʙʘʡʣʘʥʳʩʳʥ ʘʥʳץʪʘʫ ʧʨʦʮʝʩʽ, ʩʦʥʜʘʡ-ʘץ ץʦʣʜʘ ʙʘʨ ʨʝʩʫʨʩʪʘʨʜʳ ʙᴇʣʫ ʘʨץʳʣʳ ʞװʟʝʛʝ 
ʘʩʳʨʳʣʘʪʳʥ ʽʩ-ᴅʨʝʢʝʪ ʨʝʪʽʥʜʝ ʪװʩʽʥʝʜʽ. 

ʄʽʥʝʟ-ײץʣʳץʪʳץ ʘʩʧʝʢʪʽʥʽ ɼʞ. ɻʣʠʥ ʘʰʳʧ ʢᴇʨʩʝʪʽʧ, ʩʪʨʘʪʝʛʠʷʥʳ ץʘʣʘסʘʥ ʤʘץʩʘʪʪʘʨ 
ʤʝʥ ʦʣʘʨסʘ ʞʝʪʫ װʰʽʥ ʪʘשʜʘʣסʘʥ ʤʽʥʝʟ-ײץʣʳץ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳʨʫʰʳ ʙʫʳʥ ʜʝʧ 
ʪײʞʳʨʳʤʜʘʜʳ. ɻ.ɹ. ʂʣʝʡʥʝʨ ʬʫʥʢʮʠʷʣʘʨסʘ ʥʘʟʘʨ ʘʫʜʘʨʘ ʦʪʳʨʳʧ... ʙʝʣʛʽʣʽ ʙʽʨ ʫʘץʳʪ ʽʰʽʥʜʝ 
ʪʘʙʳʩ ʪʘʙʘ ʘʣʫ ץʘʙʽʣʝʪʽ. ɸ.ʃ. ɻʘʧʦʥʝʥʢʦ ʪײʨʘץʪʳ ʜʘʤʫʜʳ ʙʝʣʛʽʣʽ ʙʽʨ ʪײʨʘץʪʳ ʜʝשʛʝʡʜʝ ʧʘʡʜʘ 
ʪʘʙʫ ץʘʙʽʣʝʪʽ ʨʝʪʽʥʜʝ ʪװʩʽʥʜʽʨʝʜʽ. ɼ.ʀ. ʇʦʧʦʚ ʧʝʥ ɻ.ɼ. ʍʝʤʝʣ ʦʥʳ ʤʘשʳʟʜʳ ʢᴇʨʩʝʪʢʽʰʪʝʨ 
ʙʦʡʳʥʰʘ ʙʘʣʘʥʩʪʳ ʙʝʣʛʽʣʽ ʙʽʨ ʜʝשʛʝʡʜʝ ײʩʪʘʡ ʘʣʫ ץʘʙʽʣʝʪʽ ʜʝʧ ʩʘʥʘʡʜʳ. 

ʆʩʳ ʙʘסʳʪʪʳש ᴇʢʽʣʜʝʨʽ ʽʰʢʽ ʩʘʥʜʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʛʝ ʙʘʩʘ ʥʘʟʘʨ ʘʫʜʘʨʘʜʳ, ʙײʣ ʜʘ 
ʪʨʘʢʪʦʚʢʘʜʘסʳ ʢʝʤʰʽʣʽʢ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʩʝʙʝʙʽ ʩʳʨʪץʳ ʬʘʢʪʦʨʣʘʨ ʢʦʤʧʘʥʠʷʥʳש ʪײʨʘץʪʳ 
ʜʘʤʫʳʥʜʘ װʣʢʝʥ ʨᴇʣ ʘʪץʘʨʘʜʳ. 

 ʥʠסʩʽʥʝʜʽ, ʷװʛʝʨʽʤ ʨʝʪʽʥʜʝ ʪשʪʝ ץʪʳ ʜʠʥʘʤʠʢʘʣʳץʪʳʣʳץʨʘײʘʣʳʤʜʘʨ ʪס ʰʽʥʰʽ ʪʦʧת
ʩʳʨʪץʳ ʦʨʪʘʜʘסʳ װʣʢʝʥ ᴅʩʝʨʣʝʨ ̔ ʰʢʽ ᴇʟʽʥ-ᴇʟʽ ʨʝʪʪʝʫ ʘʨץʳʣʳ ʩʽשʽʨʽʣʝʜʽ ʥʝʤʝʩʝ ʙʝʡʪʘʨʘʧʪʘʣʘʜʳ. 
ʄʳʩʘʣʳ, ʖ.ɺ. ʇʘʥʪʝʣʝʝʚʘ ʞᴅʥʝ ʀ.ɹ. ɻʫʨʢʦʚ ʪײʨʘץʪʳ ʜʘʤʫʜʳ ʢʦʤʧʘʥʠʷʥʳש ʙʝʣʛʽʣʽ ʙʽʨ 
ʫʘץʳʪץʘ ץʳʟʤʝʪ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʩʘץʪʘʡ ʘʣʘʪʳʥ ʞʘסʜʘʡʳ ʜʝʧ ʪײʞʳʨʳʤʜʘʜʳ, ʪʽʧʪʽ ʪʝʨʽʩ ʩʳʨʪץʳ 
ʬʘʢʪʦʨʣʘʨʜʳש ᴅʩʝʨʽ ʙʦʣסʘʥʜʘ ʜʘ. 

ɹײʣ ʪᴅʩʽʣʜʽש ʜʝ ʢʝʤʰʽʣʽʛʽ ʙʘʨ, ʩʝʙʝʙʽ ʦʣ ʪʝʢ ʢᴅʩʽʧʦʨʳʥ ץʳʟʤʝʪʽʥʽש ʩʘʥʜʳץ 
 ʟʜʽʢʩʽʟװ ʪʫʨʘ ʘʫʜʘʨʤʘʩʳ שʪʳè ʪʝʨʤʠʥʽʥʽץʨʘײʘʪʘʨ, çʪץ ʘʣʘʡʜʳ, ʩʦʥʳʤʝʥסʨʘʤʜʘʩʪʘʨʳʥ ʙʘײץ
ʞᴅʥʝ ײʟʘץ ʫʘץʳʪʪʳ ʙʽʣʜʽʨʝʜʽ, ʩʦʥʜʳץʪʘʥ ʩᴇʟ ʪײʨʘץʪʳ ʝʤʝʩ, ʜʠʥʘʤʠʢʘʣʳץ ʞʘסʜʘʡ ʪʫʨʘʣʳ ʙʦʣʳʧ 
ʦʪʳʨ ʜʝʧ ץʦʨʳʪʳʥʜʳ ʞʘʩʘʫסʘ ʙʦʣʘʜʳ 

ʉʦשʳʥʜʘ ᴅʜʝʙʠʝʪʪʝʨʜʝ ץʘʨʘʩʪʳʨʳʣʳʧ ʦʪʳʨסʘʥ סײʳʤסʘ ʙʽʨʪײʪʘʩ ʢᴇʟץʘʨʘʩ ʞʦץ ʜʝʧ 
ʘʡʪʫסʘ ʙʦʣʘʜʳ, ʞᴅʥʝ ᴅʨʙʽʨ ʪᴅʩʽʣ ʪʝʨʤʠʥʜʽ ʙʽʨʞʘץʪʳ ʪװʩʽʥʜʽʨʫ ʩʠʷץʪʳ ʝʣʝʫʣʽ ʢʝʤʰʽʣʽʢʪʝʨʛʝ ʠʝ. 
ʂᴇʙʽʥʝʩʝ çʪײʨʘץʪʳ ʜʘʤʫè סײʳʤʳʥ ʪװʩʽʥʜʽʨʫʜʝ ʥʝʤʝʩʝ ʩʪʘʪʠʢʘʣʳײץ ץʨʘʤʜʘʩʪʘʨ (ץʳʟʤʝʪ 
ʢᴇʨʩʝʪʫʜʽש ʩʘʥʜʳץ ʥᴅʪʠʞʝʣʝʨʽ), ʥʝʤʝʩʝ ʜʠʥʘʤʠʢʘʣʳײץ ץʨʘʤʜʘʩʪʘʨ (ʩʳʨʪץʳ ʥʝʤʝʩʝ ʽʰʢʽ 
ʬʘʢʪʦʨʣʘʨʜʳש ᴅʩʝʨʽ ʪײʨסʳʩʳʥʘʥ) ʝʩʢʝʨʽʣʝʜʽ. ɾװʨʛʽʟʽʣʛʝʥ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ çʪײʨʘץʪʳ ʜʘʤʫè 
 שʳʥʜʘ ʢʦʤʧʘʥʠʷʥʳסʳʪ ʘʨʘʣʳץʪʘʤʘ ʙʝʨʫʛʝ ʙʦʣʘʜʳ ï ʙʝʣʛʽʣʽ ʙʽʨ ʫʘץʳʤʳʥʘ ʢʝʣʝʩʽ ʘʥʳסײ
 .ʩʪʘʡʪʳʥ ʽʩ-ᴅʨʝʢʝʪʽײ ʪʳץʨʘײʳʟʤʝʪʽʥ ʪץ

ʊײʨʘץʪʳ ʜʘʤʫ ʩʪʨʘʪʝʛʠʷʩʳ ï ײʡʳʤʥʳײ שʟʘץ ʤʝʨʟʽʤʜʽ ʜʘʤʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ 
ʵʢʦʥʦʤʠʢʘʣʳץ, ᴅʣʝʫʤʝʪʪʽʢ ʞᴅʥʝ ʵʢʦʣʦʛʠʷʣʳץ ʘʩʧʝʢʪʽʣʝʨʜʽ װʡʣʝʩʪʽʨʝʪʽʥ ʞʦʩʧʘʨʣʘʥסʘʥ ʽʩ-
ᴅʨʝʢʝʪʪʝʨ ʞװʡʝʩʽ. ɹײʣ ʩʪʨʘʪʝʛʠʷʥʳש ʤʘץʩʘʪʳ ï ʢʦʤʧʘʥʠʷʥʳש ʪײʨʘץʪʳ ᴇʩʫʽʥ, ʨʝʩʫʨʩʪʘʨʜʳש 
ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʳʣʫʳʥ ʞᴅʥʝ ץʦסʘʤ ʘʣʜʳʥʜʘסʳ ʞʘʫʘʧʢʝʨʰʽʣʽʢʪʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ. 

ʅᴅʪʠʞʝʩʽʥʜʝ, ʩʳʨʪץʳ ʞᴅʥʝ ʽʰʢʽ ʬʘʢʪʦʨʣʘʨʜʳש ᴅʩʝʨʽʥʝ ץʘʨʘʤʘʩʪʘʥ, ʘʨʪʳץʰʳʣʳסʳ: 
ʘסʳʤʜʘסʳ ʤʘץʩʘʪʪʘʨ ʤʝʥ ʩʪʨʘʪʝʛʠʷʣʳץ ʤʘץʩʘʪʪʘʨ ʘʨʘʩʳʥʜʘ ץʘʡʰʳʣʳץʪʳש ʙʦʣʤʘʫʳ. 

ɽʛʝʨ ʙײʨʳʥ ʩʪʨʘʪʝʛʠʷʥʳ ï ᴅʟʽʨʣʝʥʛʝʥ ʞᴅʥʝ ʙʝʢʽʪʽʣʛʝʥ ʽʩ-ᴅʨʝʢʝʪʪʝʨ ʞװʡʝʩʽ ʜʝʧ 
ʘʥʳץʪʘסʘʥ ʙʦʣʩʘץ, ʦʥʜʘ ʪײʨʘץʪʳ ʜʘʤʫ ʩʪʨʘʪʝʛʠʷʩʳ ï ʙײʣ ʢʦʤʧʘʥʠʷʥʳײץ שʨʳʣʳʤʜʳץ ʞᴅʥʝ 
ʬʫʥʢʮʠʦʥʘʣʜʳץ ʤʘʟʤײʥʳʥ װʟʜʽʢʩʽʟ ʞʘשʘʨʪʫ ʘʨץʳʣʳ ɻ ʢʦʥʦʤʠʢʘʣʳץ ʞʘסʜʘʡʜʳ ץʘʣʳʧʪʘʩʪʳʨʫסʘ 
ʙʘסʳʪʪʘʣסʘʥ ײʟʘץ ʤʝʨʟʽʤʜʽ ʽʩ-ᴅʨʝʢʝʪʪʝʨ ʞʦʩʧʘʨʳ, ʤײʥʜʘ ʢᴅʩʽʧʢʝʨʣʽʢ ץʳʟʤʝʪ ʪʠʽʤʜʽ ʞײʤʳʩ 
ʽʩʪʝʫʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ ʞᴅʥʝ ʩʳʨʪץʳ ʞᴅʥʝ ʽʰʢʽ ʦʨʪʘ ʬʘʢʪʦʨʣʘʨʳʥʳש ᴅʩʝʨʽʥʝ ץʘʨʘʤʘʩʪʘʥ 
ʙʘʨʣʳץ ʤʽʥʜʝʪʪʝʤʝʣʝʨʽʥ ʦʨʳʥʜʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʪʘʙʳʩʪʘʨʳ ʤʝʥ ʤʠʩʩʠʷʩʳʥʘ, ʩʦʥʜʘʡ-ʘץ 
 .ʩʘʪʪʘʨʳ ʤʝʥ ʤʽʥʜʝʪʪʝʨʽʥʝ ʩᴅʡʢʝʩץʘʥ ʤʘסʦʡʳʣץ

ʆʩʳʜʘʥ ʰʳסʘʪʳʥ ץʦʨʳʪʳʥʜʳ: ʢʦʤʧʘʥʠʷʥʳש ʥʘʨʳץʪʘסʳ ʪײʨʘץʪʳ ʜʘʤʫʳʥʳץ שʘʡʥʘʨ 
ʢᴇʟʽ ï ʙᴅʩʝʢʝʣʝʩʪʽʢ ʘʨʪʳץʰʳʣʳץʪʘʨ, ʘʣ ʥᴅʪʠʞʝʩʽ ï ʵʢʦʥʦʤʠʢʘʣʳץ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ 
ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש ᴇʩʫʽ ʞᴅʥʝ ʙʘʨʣʳץ ʤʽʥʜʝʪʪʝʤʝʣʝʨʜʽ ʦʨʳʥʜʘʫ. 

ʊײʨʘץʪʳ ʜʘʤʫ ʩʪʨʘʪʝʛʠʷʩʳ ï ʢʦʤʧʘʥʠʷסʘ ʩʳʨʪץʳ ᴅʩʝʨ ʬʘʢʪʦʨʣʘʨʳʥʘ ץʘʨʩʳ ʪײʨʫסʘ 
ʞᴅʥʝ ᴇʟ ץʳʟʤʝʪʽʥ ʽʰʢʽ ʤװʤʢʽʥʜʽʢʪʝʨʽʥʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ ʞʦʩʧʘʨʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ 
ʵʢʦʥʦʤʠʢʘʣʳץ, ᴅʣʝʫʤʝʪʪʽʢ, ʩʘʷʩʠ ̔ ʩ-ʰʘʨʘʣʘʨ ʞװʡʝʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʗסʥʠ, ʤײʥʜʘʡ ʩʪʨʘʪʝʛʠʷ 
ï ʢʦʤʧʘʥʠʷʥʳש ʽʰʢʽ ʬʘʢʪʦʨʣʘʨʳ ʤʝʥ ʨʝʩʫʨʩʪʘʨʳʥʳש ʞᴅʥʝ ʩʳʨʪץʳ ʦʨʪʘʥʳש 
ʩʠʧʘʪʪʘʤʘʣʘʨʳʥʳש ʞʠʳʥʪʳסʳ. ʆʩʳʣʘʡʰʘ, ʩʪʨʘʪʝʛʠʷסʘ ʢʝʣʝʩʽ ʘʥʳץʪʘʤʘ ʙʝʨʫʛʝ ʙʦʣʘʜʳ ï 
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ᴅʟʽʨʣʝʥʛʝʥ ʞᴅʥʝ ʙʝʢʽʪʽʣʛʝʥ ʽʩ-ᴅʨʝʢʝʪʪʝʨ ʞװʡʝʩʽ. 

-ʤʝʨʟʽʤʜʽ ᴅʣ ץʟʘײ שʘʤʥʳסʦץ ʘʟʽʨʛʽץ ʪʳ ʜʘʤʫ ʩʪʨʘʪʝʛʠʷʩʳ ïץʨʘײʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, ʪפ

ʘʫץʘʪʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽש ʙʘʩʪʳ ʪʝʪʽʛʽ. ʆʣ ʵʢʦʥʦʤʠʢʘʣʳץ ᴇʩʽʤʜʽ, ᴅʣʝʫʤʝʪʪʽʢ ʪʝשʜʽʢʪʽ ʞᴅʥʝ 

 ʠ ʨʝʩʫʨʩʪʘʨʜʳסʰʪʘʩʪʳʨʫʜʳ ʢᴇʟʜʝʡʜʽ. ʊʘʙʠײ ʨʜʝװʡʣʝʩʽʤʜʽ ʪװ ʘʫʜʳסʦʨץ ʘʥ ʦʨʪʘʥʳסʦʨʰʘץ

 ץʵʢʦʣʦʛʠʷʣʳ שʘʤʥʳסʦץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫ ʞᴅʥʝ ץʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫ, ʠʥʥʦʚʘʮʠʷʣʳײ

ʩʘʥʘʩʳʥ ʘʨʪʪʳʨʫ ï ʦʩʳ ʙʘסʳʪʪʘסʳ ʥʝʛʽʟʛʽ ץʘʜʘʤʜʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ᴄʨʙʽʨ ʤʝʤʣʝʢʝʪ ʧʝʥ ʞʝʢʝ 

ʪײʣסʘ ʪײʨʘץʪʳ ʜʘʤʫ ץʘסʠʜʘʣʘʨʳʥ ײʩʪʘʥסʘʥ ʞʘסʜʘʡʜʘ סʘʥʘ ʙʦʣʘʰʘײ ץʨʧʘץץʘ ץʦʣʘʡʣʳ ᴅʨʽ 

 .ʘ ʙʦʣʘʜʳסʘʣʜʳʨʫץ ʘʫʽʧʩʽʟ ʦʨʪʘץ
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ʊʘʣʘʫʦʚ ɸ.ɸ. 

ʄʘʛʠʩʪʨʘʥʪ ʌʠʥʘʥʩʦʚʳʡ ʤʝʥʝʜʞʤʝʥʪ 1 ʢʫʨʩ 

ʂʋʊʀ ʠʤʝʥʠ ʐ.ɽʩʝʥʦʚʘ ʛʦʨʦʜ ɸʢʪʘʫ ʉʪʨʘʥʘ ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʵʢʦʥʦʤʠʢʠ. 

ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʠ ʪʫʨʠʩʪʩʢʠʝ ʘʩʧʝʢʪʳ 

ʨʘʟʚʠʪʠʷ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʶ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ʠ ʨʘʟʚʠʪʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʣʘʪʬʦʨʤ. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʠʥʥʦʚʘʮʠʠ ʚ ʪʨʘʥʩʧʦʨʪʥʦ-

ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʬʝʨʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ɻ ʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʧʦʪʦʢʘʤʠ ʪʦʚʘʨʦʚ 

ʠ ʫʩʣʫʛ, ʨʘʟʚʠʪʠʶ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʫʩʪʦʡʯʠʚʳʭ ʪʫʨʠʩʪʩʢʠʭ 

ʧʦʪʦʢʦʚ. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʥʩʧʦʨʪʥʘʷ ʣʦʛʠʩʪʠʢʘ, ʠʥʥʦʚʘʮʠʠ, ʮʠʬʨʦʚʠʟʘʮʠʷ, ʫʧʨʘʚʣʝʥʠʝ 

ʣʦʛʠʩʪʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʤʘʨʢʝʪʠʥʛ, ʪʫʨʠʟʤ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

 

ʉʦʚʨʝʤʝʥʥʘʷ ʵʢʦʥʦʤʠʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʛʣʦʙʘʣʠʟʘʮʠʠ, ʨʘʟʚʠʪʠʝʤ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ ʠ ʘʢʪʠʚʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺ ɻ ʪʠʭ ʫʩʣʦʚʠʷʭ 

ʦʩʦʙʫʶ ʨʦʣʴ ʧʨʠʦʙʨʝʪʘʝʪ ʵʬʬʝʢʪʠʚʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʝʨʝʤʝʱʝʥʠʝ ʪʦʚʘʨʦʚ, ʫʩʣʫʛ ʠ ʪʫʨʠʩʪʩʢʠʭ ʧʦʪʦʢʦʚ ʤʝʞʜʫ 

ʨʝʛʠʦʥʘʤʠ ʠ ʩʪʨʘʥʘʤʠ. 

ʈʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ ʛʦʩʫʜʘʨʩʪʚʘ, ʧʦʚʳʰʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʙʠʟʥʝʩʘ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ. ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʧʦʟʚʦʣʷʶʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʨʦʮʝʩʩʳ, ʩʦʢʨʘʱʘʪʴ ʚʨʝʤʝʥʥʳʝ ʠ ʬʠʥʘʥʩʦʚʳʝ 

ʟʘʪʨʘʪʳ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʘʪʴ ʢʘʯʝʩʪʚʦ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʘʢʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʨʝʰʝʥʠʡ ʚ 

ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʬʝʨʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʩʢʣʘʜʩʢʠʭ 

ʦʧʝʨʘʮʠʡ, ʨʘʟʚʠʪʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʠ ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʧʦʪʦʢʘʤʠ. 

ʀʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʳʤ 

ʬʘʢʪʦʨʦʤ ʫʩʪʦʡʯʠʚʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʧʦʩʢʦʣʴʢʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ, ʩʥʠʞʝʥʠʶ ʠʟʜʝʨʞʝʢ ʠ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʵʢʦʥʦʤʠʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʛʣʦʙʘʣʠʟʘʮʠʠ, ʨʘʟʚʠʪʠʝʤ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ ʠ ʘʢʪʠʚʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺ ɻ ʪʠʭ ʫʩʣʦʚʠʷʭ 

ʦʩʦʙʫʶ ʨʦʣʴ ʧʨʠʦʙʨʝʪʘʝʪ ʵʬʬʝʢʪʠʚʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʝʨʝʤʝʱʝʥʠʝ ʪʦʚʘʨʦʚ, ʫʩʣʫʛ ʠ ʪʫʨʠʩʪʩʢʠʭ ʧʦʪʦʢʦʚ ʤʝʞʜʫ 

ʨʝʛʠʦʥʘʤʠ ʠ ʩʪʨʘʥʘʤʠ. 

ʈʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ ʛʦʩʫʜʘʨʩʪʚʘ, ʧʦʚʳʰʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʙʠʟʥʝʩʘ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ. ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʧʦʟʚʦʣʷʶʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʨʦʮʝʩʩʳ, ʩʦʢʨʘʱʘʪʴ ʚʨʝʤʝʥʥʳʝ ʠ ʬʠʥʘʥʩʦʚʳʝ 

ʟʘʪʨʘʪʳ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʘʪʴ ʢʘʯʝʩʪʚʦ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʘʢʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʨʝʰʝʥʠʡ ʚ 

ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʬʝʨʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʩʢʣʘʜʩʢʠʭ 

ʦʧʝʨʘʮʠʡ, ʨʘʟʚʠʪʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʠ ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʧʦʪʦʢʘʤʠ. 

ʀʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʳʤ 

ʬʘʢʪʦʨʦʤ ʫʩʪʦʡʯʠʚʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʧʦʩʢʦʣʴʢʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ, ʩʥʠʞʝʥʠʶ ʠʟʜʝʨʞʝʢ ʠ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ. 

ʕʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ʠʭ ʫʩʧʝʰʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʋʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʚ ʜʘʥʥʦʡ 

ʩʬʝʨʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʚʦʟʢʠ, ʭʨʘʥʝʥʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʦʚʘʨʦʚ. 
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ʈʠʩʫʥʦʢ 1 ð ʈʦʩʪ ʮʠʬʨʦʚʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʉʦʚʨʝʤʝʥʥʳʝ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʩʣʦʞʥʦʩʪʠ, 

ʯʪʦ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 

ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʣʦʛʠʩʪʠʢʠ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʦʙʲʝʜʠʥʷʶʱʠʝ ʨʘʟʣʠʯʥʳʝ ʵʪʘʧʳ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʊʘʢʠʝ 

ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʧʝʨʘʪʠʚʥʳʡ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʣʦʛʠʩʪʠʯʝʩʢʦʡ 

ʮʝʧʦʯʢʠ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʧʨʦʮʝʩʩʦʚ. 

ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʢʦʥʮʝʧʮʠʠ 

data-driven management. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʧʨʦʩʘ ʠ ʦʧʪʠʤʠʟʘʮʠʠ 

ʤʘʨʰʨʫʪʦʚ ʧʝʨʝʚʦʟʦʢ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʦʚʨʝʤʝʥʥʳʝ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʢʦʤʧʘʥʠʠ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʶʪ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʢʣʘʜʩʢʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ, ʪʨʘʥʩʧʦʨʪʥʳʤʠ 

ʧʦʪʦʢʘʤʠ ʠ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʤʠ ʮʝʥʪʨʘʤʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ 

ʦʧʝʨʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ ʠ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʫʨʦʚʥʝʤ ʦʧʪʠʤʠʟʘʮʠʠ ʟʘʪʨʘʪ ʥʘ ʧʝʨʝʚʦʟʢʫ, ʭʨʘʥʝʥʠʝ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʦʚʘʨʦʚ. 

ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʠʟʜʝʨʞʢʠ ʠ 

ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʳʭ ʦʧʝʨʘʮʠʡ. 



230  

 

ʈʠʩʫʥʦʢ 2 ð ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʣʦʛʠʩʪʠʢʝ 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʣʦʛʠʩʪʠʯʝʩʢʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʫʧʨʘʚʣʝʥʠʷ 

ʛʨʫʟʦʧʝʨʝʚʦʟʢʘʤʠ, ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʟʘʢʘʟʦʚ ʠ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʧʦʩʪʘʚʦʢ. 

ʈʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ ʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ. ʊʘʢʠʝ ʧʨʦʝʢʪʳ ʩʦʟʜʘʶʪ 

ʫʩʣʦʚʠʷ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʛʨʫʟʦʧʦʪʦʢʦʚ ʠ ʩʥʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʟʘʪʨʘʪ. 

ɺʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʨʘʟʚʠʪʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʨʰʨʫʪʦʚ, ʢʦʪʦʨʳʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʠʥʪʝʛʨʘʮʠʶ ʥʘʮʠʦʥʘʣʴʥʳʭ ʵʢʦʥʦʤʠʢ ʚ ʛʣʦʙʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʪʦʨʛʦʚʣʠ. ɼʣʷ 

ʩʪʨʘʥ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʚʢʣʶʯʘʷ ʂʘʟʘʭʩʪʘʥ, ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠʤʝʝʪ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʝʪ ʫʢʨʝʧʠʪʴ ʧʦʟʠʮʠʠ ʨʝʛʠʦʥʘ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʧʦʯʢʘʭ. 

ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʣʦʛʠʩʪʠʢʠ ʧʦʟʚʦʣʷʶʪ ʢʦʤʧʘʥʠʷʤ ʧʦʚʳʰʘʪʴ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʩʦʢʨʘʱʘʪʴ ʠʟʜʝʨʞʢʠ ʠ ʫʚʝʣʠʯʠʚʘʪʴ ʧʨʠʙʳʣʴʥʦʩʪʴ ʙʠʟʥʝʩʘ. 

ʄʘʨʢʝʪʠʥʛ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʢʦʤʧʘʥʠʡ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʧʨʝʜʧʨʠʷʪʠʷ 

ʜʦʣʞʥʳ ʥʝ ʪʦʣʴʢʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʝʨʝʚʦʟʢʠ, ʥʦ ʠ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʪʴ 

ʢʣʠʝʥʪʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʩʝʨʚʠʩʳ. 

ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʢʦʤʧʘʥʠʷʤ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʪʨʝʙʥʦʩʪʠ 

ʢʣʠʝʥʪʦʚ ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ 

ʧʣʘʪʬʦʨʤ ʠ ʦʥʣʘʡʥ-ʩʝʨʚʠʩʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʢʣʠʝʥʪʘʤʠ ʠ 

ʣʦʛʠʩʪʠʯʝʩʢʠʤʠ ʦʧʝʨʘʪʦʨʘʤʠ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʩʪʨʘʪʝʛʠʠ ʚ ʣʦʛʠʩʪʠʢʝ ʚʢʣʶʯʘʶʪ ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʳʭ 

ʢʘʥʘʣʦʚ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʘʣʠʪʠʢʠ ʜʘʥʥʳʭ ʠ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʩ ʢʣʠʝʥʪʘʤʠ. ʊʘʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʟʚʦʣʷʶʪ ʢʦʤʧʘʥʠʷʤ ʧʦʚʳʰʘʪʴ 

ʫʨʦʚʝʥʴ ʩʝʨʚʠʩʘ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʜʦʣʛʦʩʨʦʯʥʳʝ ʧʘʨʪʥʝʨʩʢʠʝ ʦʪʥʦʰʝʥʠʷ. 

ʈʘʟʚʠʪʠʝ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ ʪʘʢʞʝ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ. ʈʦʩʪ ʦʥʣʘʡʥ-ʪʦʨʛʦʚʣʠ ʪʨʝʙʫʝʪ ʩʦʟʜʘʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ 

ʩʠʩʪʝʤ ʜʦʩʪʘʚʢʠ ʪʦʚʘʨʦʚ, ʩʧʦʩʦʙʥʳʭ ʦʙʝʩʧʝʯʠʚʘʪʴ ʙʳʩʪʨʳʝ ʠ ʥʘʜʝʞʥʳʝ ʧʝʨʝʚʦʟʢʠ. 

ʊʨʘʥʩʧʦʨʪʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʪʫʨʠʩʪʩʢʦʡ ʠʥʜʫʩʪʨʠʠ. 

ɼʦʩʪʫʧʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʪʫʨʠʩʪʩʢʠʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʫʨʠʩʪʩʢʠʭ ʧʦʪʦʢʦʚ. 

ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʜʣʷ ʪʫʨʠʩʪʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʙʨʦʥʠʨʦʚʘʥʠʷ, 

ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʠ ʩʠʩʪʝʤ ʦʥʣʘʡʥ-ʦʧʣʘʪʳ ʜʝʣʘʝʪ ʧʫʪʝʰʝʩʪʚʠʷ ʙʦʣʝʝ ʫʜʦʙʥʳʤʠ ʠ 

ʜʦʩʪʫʧʥʳʤʠ. 
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ʈʘʟʚʠʪʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʢʦʤʬʦʨʪʘ ʪʫʨʠʩʪʩʢʠʭ ʧʝʨʝʚʦʟʦʢ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʤʘʨʰʨʫʪʳ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ, ʩʥʠʞʘʪʴ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʠ ʧʦʚʳʰʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ɼʣʷ ʩʪʨʘʥ ʩ ʨʘʟʚʠʪʳʤ ʪʫʨʠʩʪʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʤʦʜʝʨʥʠʟʘʮʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʫʚʝʣʠʯʝʥʠʷ ʪʫʨʠʩʪʩʢʠʭ ʧʦʪʦʢʦʚ ʠ ʨʘʟʚʠʪʠʷ 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ. 
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