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ʇʈɽɼʀʉʃʆɺʀɽ 

 

ʋʚʘʞʘʝʤʳʝ ʢʦʣʣʝʛʠ! 

 

ɹʝʣʦʨʫʩʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʪʨʘʥʩʧʦʨʪʘ 

çʊʨʘʥʩʪʝʭʥʠʢʘè ʙʣʘʛʦʜʘʨʠʪ ʫʯʘʩʪʥʠʢʦʚ III ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʟʘʦʯʥʦʡ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩ-

ʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘè, ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʚ ʨʘʤʢʘʭ ɹʝʣʦʨʫʩʩʢʦʡ ʪʨʘʥʩ-

ʧʦʨʪʥʦʡ ʥʝʜʝʣʠ ï 2017, ʟʘ ʤʘʪʝʨʠʘʣʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʢ ʧʫʙʣʠʢʘʮʠʠ.  

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʤʠʨʦʚʦʡ ʦʧʳʪ, ʥʠ ʦʜʥʘ ʩʪʨʘʥʘ, ʜʘʞʝ ʦʙʣʘʜʘ-

ʶʱʘʷ ʙʦʛʘʪʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʠ ʪʨʫʜʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʨʘʟʚʠʪʦʡ ʵʢʦ-

ʥʦʤʠʢʦʡ ʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʢʘʜʨʘʤʠ, ʥʝ ʤʦʞʝʪ ʵʬʬʝʢʪʠʚʥʦ 

ʨʘʟʚʠʚʘʪʴʩʷ ʙʝʟ ʫʯʘʩʪʠʷ ʚ ʛʣʦʙʘʣʴʥʳʭ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʘʭ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʩʚʷʟʫʶʱʠʭ ʟʚʝʥʴʝʚ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʷʚʣʷʝʪʩʷ 

ʪʨʘʥʩʧʦʨʪ, ʩʦʩʪʦʷʥʠʝ ʢʦʪʦʨʦʛʦ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʜʠʥʘʤʠʢʫ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥ ʠ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ. 

ʅʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʪʨʘʥʩʧʦʨʪ ʠ ʚ ʨʝʰʝʥʠʠ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦ-

ʙʣʝʤ ʥʘʩʝʣʝʥʠʷ, ʫʜʦʚʣʝʪʚʦʨʷʷ ʧʦʪʨʝʙʥʦʩʪʠ ʣʶʜʝʡ ʚ ʧʝʨʝʤʝʱʝʥʠʷʭ.  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʡ ʨʘʙʦʪʳ ʪʨʘʥʩʧʦʨʪʘ ʝʛʦ ʨʘʟʚʠʪʠʝ 

ʜʦʣʞʥʦ ʙʳʪʴ ʛʘʨʤʦʥʠʯʥʳʤ, ʦʙʝʩʧʝʯʠʚʘʪʴ ʨʘʮʠʦʥʘʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʩʣʘʞʝʥʥʫʶ ʨʘʙʦʪʫ 

ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʇʝʨʝʚʦʟʦʯʥʳʝ ʧʨʦʮʝʩʩʳ ʜʦʣʞʥʳ ʩʪʨʦ-

ʠʪʴʩʷ ʚ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʮʝʧʦʯʢʠ ʠ ʩʪʨʝʤʠʪʴʩʷ ʢ ʤʠʥʠʤʠʟʘʮʠʠ ʪʨʘʥʩ-

ʧʦʨʪʥʳʭ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʨʘʩʭʦʜʦʚ. ʈʝʰʘʪʴ ʵʪʠ ʟʘʜʘʯʠ ʮʝʣʝʩʦʦʙ-

ʨʘʟʥʦ ʥʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʵʪʦʡ ʩʚʷʟʠ 

ʦʨʛʘʥʠʟʘʪʦʨʳ III ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʟʘʦʯʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ çʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘè 

ʩʛʨʫʧʧʠʨʦʚʘʣʠ ʤʘʪʝʨʠʘʣʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʘʞʥʳʤ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʪʨʘʥʩʧʦʨʪʘ ʥʘʧʨʘʚʣʝʥʠʷʤ (ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ 

ʪʨʘʥʩʧʦʨʪʘ ʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘʚʪʦʥʦʤʥʳʝ ʠ ʙʝʩʧʠʣʦʪ-

ʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ; ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʘ ʫʧʨʘʚ-

ʣʝʥʠʷ ʧʝʨʝʚʦʟʦʯʥʳʤ ʧʨʦʮʝʩʩʦʤ; ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʢʘʯʝ-

ʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʝʚʦʟʦʢ; ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠ ʣʦʛʠʩʪʠʯʝ-

ʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ; ʢʘʜʨʦʚʦʝ ʠ ʥʘʫʯʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ) ʚ ʩʙʦʨʥʠʢ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ 

ʧʦʣʝʟʝʥ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʥʘʫʯʥʳʭ ʨʘʙʦʪʥʠʢʦʚ, ʥʦ ʠ ʜʣʷ ʧʨʘʢʪʠʢʦʚ.  
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ʄʘʪʝʨʠʘʣʳ ʢʦʥʬʝʨʝʥʮʠʠ ʙʫʜʫʪ ʨʘʟʤʝʱʝʥʳ ʚ ʅʘʫʯʥʦʡ ʵʣʝʢ-

ʪʨʦʥʥʦʡ ʙʠʙʣʠʦʪʝʢʝ ʠ ʚʢʣʶʯʝʥʳ ʚ ʈʦʩʩʠʡʩʢʠʡ ʠʥʜʝʢʩ ʥʘʫʯʥʦʛʦ ʮʠ-

ʪʠʨʦʚʘʥʠʷ.  

ɺ ʨʘʤʢʘʭ ʤʝʨʦʧʨʠʷʪʠʡ ɹʝʣʦʨʫʩʩʢʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʥʝʜʝʣʠ ʚ 

ʦʢʪʷʙʨʝ 2018 ʛʦʜʘ ʧʣʘʥʠʨʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʯʝʪʚʝʨʪʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. 

ʇʨʠʛʣʘʰʘʝʤ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʨʠʥʷʪʴ ʫʯʘʩʪʠʝ ʚ ʝʝ ʨʘʙʦʪʝ. 

 

ʆʨʛʢʦʤʠʪʝʪ ʢʦʥʬʝʨʝʥʮʠʠ 
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ʉʝʢʮʠʷ 1. ʇɽʈʉʇɽʂʊʀɺʅʓɽ ʅɸʇʈɸɺʃɽʅʀʗ ʈɸɿɺʀʊʀʗ  

ʊʈɸʅʉʇʆʈʊɸ ʀ ʊʈɸʅʉʇʆʈʊʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ. 

ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʓɽ ʊʈɸʅʉʇʆʈʊʅʓɽ ʉʀʉʊɽʄʓ  

ʀ ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ʅɸ ʊʈɸʅʉʇʆʈʊɽ 

 

 

 
ʋɼʂ 658 

 

ɻʫʣʷʛʠʥʘ ʆʣʴʛʘ ʉʝʨʛʝʝʚʥʘ 
ɹʝʣʦʨʫʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ɹʝʣʘʨʫʩʴ, ʄʠʥʩʢ), 

ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, e-mail: o.huliahina@gmail.com,  

220140, ʛ. ʄʠʥʩʢ, ʫʣ. ʃʝʱʠʥʩʢʦʛʦ, 41-149 

 

ʋɹɽʈʀɿɸʎʀʗ ɺ ʃʆɻʀʉʊʀʂɽ:  

ʇʈʀʄɽʈʓ ʀ ʇɽʈʉʇɽʂʊʀɺʓ ɺʅɽɼʈɽʅʀʗ 
 

ʈʘʩʩʤʦʪʨʝʥʘ ʥʦʚʘʷ ʪʝʥʜʝʥʮʠʷ ʚ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʬʝʨʝ ï ʫʙʝʨʠʟʘʮʠʷ. ʈʘʩʢʨʳʪʘ ʝʝ 

ʩʫʪʴ. ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʘʩʧʝʢʪʘʭ ʠ ʧʨʦʙʣʝʤʥʳʭ ʤʝʩʪʘʭ ʫʙʝʨʠʟʘʮʠʠ ʚ 

ʣʦʛʠʩʪʠʢʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʩʬʝʨʝ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ. ɺʳʥʝʩʝʥʳ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʧʦ ʜʘʣʴ-

ʥʝʡʰʝʤʫ ʚʥʝʜʨʝʥʠʶ ʫʙʝʨʠʟʘʮʠʠ ʚ ʣʦʛʠʩʪʠʯʝʩʢʫʶ ʩʬʝʨʫ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʦʛʠʩʪʠʢʘ; ʫʙʝʨʠʟʘʮʠʷ; ʮʝʧʠ ʧʦʩʪʘʚʦʢ. 

 

ɹʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʣʦʛʠʩʪʠʢʠ ʠ ʮʝʧʝʡ 

ʧʦʩʪʘʚʦʢ ʩʚʷʟʘʥʳ ʩ ʧʦʷʚʣʝʥʠʝʤ ʠ ʠʥʪʝʥʩʠʚʥʳʤ ʨʘʟʚʠʪʠʝʤ ʮʠʬʨʦʚʳʭ ʪʝʭ-

ʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʜʦʚʣʝʪʚʦʨʝʥʠʶ ʨʘʩʪʫʱʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʧʦʢʫʧʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʦʙʣʘʜʘʶʪ ʜʦʩʪʘʪʦʯʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʪʨʘʥʩʬʦʨ-

ʤʘʮʠʠ ʢʘʢ ʘʨʭʠʪʝʢʪʫʨʳ ʩʣʦʞʠʚʰʠʭʩʷ ʮʝʧʝʡ ʧʦʩʪʘʚʦʢ, ʪʘʢ ʠ ʧʦʜʭʦʜʦʚ ʢ ʠʭ 

ʫʧʨʘʚʣʝʥʠʶ. ʂʦʤʧʘʥʠʠ, ʢʦʪʦʨʳʝ ʥʝ ʩʤʦʛʫʪ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʥʦʚʳʤ ʚʝʷʥʠ-

ʷʤ ʨʳʥʢʘ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ, ʧʦʪʝʨʷʶʪ ʩʚʦʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ 

ʤʝʩʪʦ ʚ ʮʝʧʷʭ ʧʦʩʪʘʚʦʢ.  

ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʪʝʥʜʝʥʮʠʡ ʷʚʣʷʝʪʩʷ ʫʙʝʨʠʟʘʮʠʷ ʚ ʣʦʛʠʩʪʠʢʝ. ʇʦʜ 

ʪʝʨʤʠʥʦʤ çʫʙʝʨʠʟʘʮʠʷè ʧʦʥʠʤʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʟʥʝʩʦʤ ʮʠʬʨʦʚʦʡ 

ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ ʩʝʨʚʠʩʘ ʧʫʪʝʤ ʦʙʲʝʜʠ-

ʥʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʧʦʩʪʘʚʱʠʢʦʚ ʫʩʣʫʛ ʙʝʟ ʧʨʠʚʣʝʯʝʥʠʷ ʧʦʩʨʝʜʥʠʢʦʚ [1]. 

ɻʣʘʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʧʦʣʥʦʡ ʫʙʝʨʠʟʘʮʠʠ ï ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ 

ʘʙʩʦʣʶʪʥʦ ʚʩʝʭ ʪʨʘʥʟʘʢʮʠʡ ï ʦʪ ʧʦʠʩʢʘ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʘʨʪʥʝʨʘ ʜʦ ʦʢʦʥ-

ʯʘʪʝʣʴʥʦʡ ʦʧʣʘʪʳ ʫʩʣʫʛ ï ʥʘ ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʝ. 

ɺ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʫʙʝʨʠʟʘʮʠʷ ʫʞʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚʦ ʤʥʦʛʠʭ 

ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ: Uber ï ʢʨʫʧʥʝʡʰʠʡ ʪʘʢʩʦʧʘʨʢ ʤʠʨʘ, ʢʦʪʦʨʳʡ ʥʝ ʚʣʘ-

ʜʝʝʪ ʘʚʪʦʤʦʙʠʣʷʤʠ; Facebook ï ʢʨʫʧʥʝʡʰʠʡ ʤʝʜʠʘʨʝʩʫʨʩ, ʢʦʪʦʨʳʡ ʩʘʤ ʥʝ 

mailto:o.huliahina@gmail.com
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ʩʦʟʜʘʝʪ ʥʠʢʘʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ; Airbnb ï ʧʨʦʚʘʡʜʝʨ ʫʩʣʫʛ ʧʦʜʙʦʨʘ ʞʠʣʴʷ, ʥʝ 

ʚʣʘʜʝʶʱʠʡ ʥʝʜʚʠʞʠʤʦʩʪʴʶ; Alibaba.com ï ʨʠʪʝʡʣʝʨ, ʥʝ ʠʤʝʶʱʠʡ ʩʢʣʘʜʦʚ 

ʠ ʟʘʧʘʩʦʚ ʩʳʨʴʷ; Coursera ï ʫʥʠʚʝʨʩʠʪʝʪ, ʚ ʢʦʪʦʨʦʤ ʥʝʪ ʥʠ ʦʜʥʦʛʦ ʧʨʦʬʝʩ-

ʩʦʨʘ; KickStarter ï ʚʝʥʯʫʨʥʳʡ ʢʘʧʠʪʘʣʠʩʪ ʙʝʟ ʩʦʙʩʪʚʝʥʥʳʭ ʜʝʥʝʛ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʥʝʢʦʪʦʨʳʝ ʧʨʠʤʝʨʳ ʧʦʣʥʦʡ ʠʣʠ ʯʘʩʪʠʯʥʦʡ 

ʫʙʝʨʠʟʘʮʠʠ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʨʳʥʢʝ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ (ʩʤ. ʪʘʙʣ.). 

 

ʇʨʠʤʝʨʳ ʫʙʝʨʠʟʘʮʠʠ ʚ ʣʦʛʠʩʪʠʢʝ 

  
ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʨʦʝʢʪʘ 

ʉʪʨʘʥʘ 

ʧʨʠʤʝʥʝʥʠʷ 

ʇʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

Trucker  Path: 

Trucker Path (ʧʨʠ-

ʣʦʞʝʥʠʝ ʜʣʷ ʛʨʫʟʦ-

ʧʝʨʝʚʦʟʯʠʢʦʚ) 

Truckloads (ʧʨʠʣʦ-

ʞʝʥʠʝ ï ʪʦʨʛʦʚʘʷ 

ʧʣʦʱʘʜʢʘ) 

 

truckerpath.com 

ʉʐɸ Trucker Path: 

ʥʘ ʧʣʘʪʬʦʨʤʝ ʠʤʝʝʪʩʷ ʧʣʦʱʘʜʢʘ, ʨʘʙʦʪʘʶʱʘʷ ʥʘ 

ʫʩʣʦʚʠʷʭ ʢʨʘʫʜʩʦʨʩʠʥʛʘ ï ʢʦʤʤʝʥʪʘʨʠʠ ʧʦ ʨʘʟʣʠʯ-

ʥʳʤ ʚʦʧʨʦʩʘʤ ʛʨʫʟʦʧʝʨʝʚʦʟʢʠ, ʨʝʡʪʠʥʛ ʪʝʭ ʠʣʠ 

ʠʥʳʭ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʛʨʫʟʦʧʝʨʝʚʦʟʯʠʢʦʚ ʤʝʩʪ, 

ʦʙʥʦʚʣʷʝʤʘʷ ʦʥʣʘʡʥ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʚʦʙʦʜʥʳʭ ʧʘʨ-

ʢʦʚʢʘʭ ʠ ʦ ʩʪʘʪʫʩʝ ʩʪʘʥʮʠʡ ʚʟʚʝʰʠʚʘʥʠʷ, ʦ ʮʝʥʘʭ ʥʘ 

ʪʦʧʣʠʚʦ ʩ ʫʯʝʪʦʤ ʥʘʣʦʛʦʚ ʚ ʢʦʥʢʨʝʪʥʦʤ ʰʪʘʪʝ 

Truckloads: 

ʧʣʦʱʘʜʢʘ, ʛʜʝ ʚʩʪʨʝʯʘʶʪʩʷ ʛʨʫʟʦʚʣʘʜʝʣʴʮʳ ʠʣʠ 

ʙʨʦʢʝʨʳ ʠ ʛʨʫʟʦʧʝʨʝʚʦʟʯʠʢʠ 

Uber 

(ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦ-

ʞʝʥʠʝ ʜʣʷ ʧʦʠʩʢʘ, 

ʚʳʟʦʚʘ ʠ ʦʧʣʘʪʳ 

ʪʘʢʩʠ + ʧʨʠʣʦʞʝ-

ʥʠʝ ʜʣʷ ʛʨʫʟʦʧʝʨʝ-

ʚʦʟʦʢ) 

 

uber.com 

ɸʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʚ ʤʠʨʝ (ʙʦ-

ʣʝʝ 600 ʛʦ-

ʨʦʜʦʚ) 

ʇʘʩʩʘʞʠʨʦʧʝʨʝʚʦʟʢʠ: 

ʙʳʩʪʨʳʡ ʟʘʢʘʟ ʘʚʪʦ ʯʝʨʝʟ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ï 

ʩʠʩʪʝʤʘ ʩʘʤʘ ʨʘʟʳʩʢʠʚʘʝʪ ʚʦʜʠʪʝʣʝʡ ʚʙʣʠʟʠ ʟʘʢʘʟ-

ʯʠʢʘ; 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʢʣʘʩʩʘ ʘʚʪʦ ʠ ʫʨʦʚʥʷ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʠʟʤʘ ʚʦʜʠʪʝʣʷ; 

ʠʤʝʝʪʩʷ ʨʝʡʪʠʥʛ ʚʦʜʠʪʝʣʝʡ; 

ʙʝʟʥʘʣʠʯʥʳʡ ʨʘʩʯʝʪ ʟʘ ʫʩʣʫʛʫ; 

ʧʨʠʤʝʨʥʳʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʨʘʩʯʝʪ ʩʪʦʠʤʦʩʪʠ 
ʧʦʝʟʜʢʠ 

ɻʨʫʟʦʧʝʨʝʚʦʟʢʠ: 

ʧʣʦʱʘʜʢʘ, ʛʜʝ ʛʨʫʟʦʚʣʘʜʝʣʴʮʳ ʠ ʛʨʫʟʦʧʝʨʝʚʦʟʯʠʢʠ 

ʤʦʛʫʪ ʥʘʡʪʠ ʜʨʫʛ ʜʨʫʛʘ ʙʝʟ ʧʦʩʨʝʜʥʠʢʦʚ; 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʩʣʝʞʠʚʘʪʴ ʜʚʠʞʝʥʠʝ ʛʨʫʟʘ ʦʥʣʘʡʥ  

APISHIP 

(ʠʥʪʝʛʨʘʪʦʨ ʩʣʫʞʙ 

ʜʦʩʪʘʚʢʠ) 

 

apiship.ru 

ʈʌ ʆʙʰʠʨʥʘʷ ʙʘʟʘ ʩʣʫʞʙ ʜʦʩʪʘʚʢʠ; 

ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʦʝ ʠʥʪʝʛʨʘʮʠʦʥʥʦʝ 

ʨʝʰʝʥʠʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦʝ ʠ 

ʤʦʤʝʥʪʘʣʴʥʦʝ ʧʦʜʢʣʶʯʝʥʠʝ ʢʦ ʚʩʝʤ ʩʣʫʞʙʘʤ ʜʦ-

ʩʪʘʚʢʠ ʚ ʨʝʞʠʤʝ çʝʜʠʥʦʛʦ ʦʢʥʘè 

Zipper 

(ʫʩʣʫʛʠ ʢʨʘʪʢʦ-

ʩʨʦʯʥʦʡ ʘʨʝʥʜʳ 

ʘʚʪʦ) 

 

zipcar.com 

ʉʐɸ ɹʨʦʥʠʨʦʚʘʥʠʝ ʘʚʪʦ ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ 

ʧʦ ʚʨʝʤʝʥʠ; 

ʟʘʙʨʘʪʴ/ʦʩʪʘʚʠʪʴ ʘʚʪʦ ʤʦʞʥʦ ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥ-

ʥʳʭ ʧʫʥʢʪʘʭ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʢʣʶʯʘ ï 

zipcard; 

ʪʦʧʣʠʚʦ, ʧʘʨʢʦʚʢʘ, ʩʪʨʘʭʦʚʢʘ ʠ ʪʝʭʦʙʩʣʫʞʠʚʘʥʠʝ 
ʚʢʣʶʯʝʥʳ ʚ ʩʪʦʠʤʦʩʪʴ ʧʨʦʢʘʪʘ; 

ʦʧʣʘʪʘ ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ ʚ ʤʦʤʝʥʪ ʙʨʦʥʠʨʦʚʘʥʠʷ ʘʚʪʦ 
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ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʨʦʝʢʪʘ 

ʉʪʨʘʥʘ 

ʧʨʠʤʝʥʝʥʠʷ 

ʇʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

BlaBlaCar 

(ʦʥʣʘʡʥ-ʩʝʨʚʠʩ 

ʧʦʠʩʢʘ ʧʦʧʫʪʯʠ-

ʢʦʚ ï ʨʘʡʜʰʝʨʠʥʛ) 
Blablacar.ru 

 

(BlaBlaLines ï 
ʩʦʚʤʝʩʪʥʳʝ ʧʦʝʟʜ-

ʢʠ ʥʘ ʥʝʙʦʣʴʰʠʝ 

ʨʘʩʩʪʦʷʥʠʷ) 

ʆʢʦʣʦ 22 
ʩʪʨʘʥ 

(ʌʨʘʥʮʠʷ, 

ʀʩʧʘʥʠʷ, 
ɹʝʣʴʛʠʷ,  

ɻʝʨʤʘʥʠʷ, 

ʇʦʣʴʰʘ, ʈʌ 
ʠ ʜʨ.) 

ʉʝʨʚʠʩ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʥʘʡʪʠ ʧʦʧʫʪʯʠ-
ʢʦʚ ʜʣʷ ʤʝʞʜʫʛʦʨʦʜʥʝʡ ʧʦʝʟʜʢʠ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ 

ʯʘʩʪʠ ʩʪʦʠʤʦʩʪʠ ʧʨʦʝʟʜʘ; 

ʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʪʘʚʠʪʴ ʦʪʟʳʚ 
ʜʨʫʛ ʦ ʜʨʫʛʝ; 

ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʩʝʨʚʠʩʘ ʢʦʥʪʨʦʣʠʨʫʝʪ ʩʪʦʠʤʦʩʪʴ 

ʧʦʝʟʜʢʠ ʠ ʢʦʣʠʯʝʩʪʚʦ ʧʘʩʩʘʞʠʨʦʚ 
 

Skladium 

(ʩʝʨʚʠʩ ʧʦʠʩʢʘ 

ʩʢʣʘʜʩʢʠʭ ʧʣʦʱʘ-
ʜʝʡ) 

 

skladium.ru 

ʈʌ ʇʣʦʱʘʜʢʘ ʩ ʦʙʰʠʨʥʦʡ ʙʘʟʦʡ ʩʢʣʘʜʩʢʠʭ ʠ ʠʥʜʫʩʪʨʠ-

ʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʈʦʩʩʠʠ ʩ ʫʜʦʙʥʳʤ ʤʝʭʘʥʠʟʤʦʤ 

ʧʦʠʩʢʘ; 
ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʥʠʪʦʨʠʥʛʘ ʥʦʚʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ 

ʩʢʣʘʜʩʢʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ 

BENZUBER 

(ʩʝʨʚʠʩ, ʧʦʟʚʦʣʷʶ-

ʱʠʡ ʟʘʧʨʘʚʣʷʪʴ 

ʘʚʪʦʤʦʙʠʣʴ ʩ ʧʦ-
ʤʦʱʴʶ ʤʦʙʠʣʴʥʦʛʦ 

ʧʨʠʣʦʞʝʥʠʷ) 

ʈʌ ɿʘʧʨʘʚʢʘ ʥʘ ɸɿʉ ʟʘ ʤʠʥʠʤʘʣʴʥʦʝ ʚʨʝʤʷ: ʯʝʨʝʟ ʤʦ-
ʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪ ʛʝʦʣʦʢʘ-

ʮʠʶ ʟʘʧʨʘʚʢʠ, ʚʚʦʜʠʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʜʣʷ ʟʘʧʨʘʚʢʠ ʠ 

ʚʠʜ ʪʦʧʣʠʚʘ, ʟʘʧʨʘʚʱʠʢʫ ʧʨʠʭʦʜʠʪ ʩʦʦʙʱʝʥʠʝ ʦʙ 
ʦʧʣʘʪʝ ʪʦʧʣʠʚʘ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʦʣʦʥʢʝ, ʠ ʦʥ 

ʟʘʧʨʘʚʣʷʝʪ ʤʘʰʠʥʫ; 

ʢ ʧʨʠʣʦʞʝʥʠʶ çʧʨʠʚʷʟʘʥʘè ʪʦʧʣʠʚʥʘʷ ʠʣʠ ʙʘʥʢʦʚ-
ʩʢʘʷ ʢʘʨʪʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʨʦʠʟʚʦʜʠʪʴ ʦʧʣʘʪʫ  

ʀʩʪʦʯʥʠʢ: ʩʦʙʩʪʚʝʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʙʘʟʝ [2ï8]. 

 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʧʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʫʙʝʨʠʟʘʮʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʢʨʘʱʝʥʠʶ ʯʠʩʣʘ ʧʦʩʨʝʜʥʠʢʦʚ ʚ ʣʦʛʠʩʪʠʢʝ, ʤʠ-

ʥʠʤʠʟʘʮʠʠ ʠʟʜʝʨʞʝʢ, ʫʩʢʦʨʝʥʠʶ ʠ ʢʘʩʪʦʤʠʟʘʮʠʠ ʚʩʝʭ ʧʨʦʮʝʩʩʦʚ. ɺʩʝ ʵʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʨʠʚʣʝʯʴ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʠʟʥʝʩʘ ʚ 

ʮʝʣʦʤ ʧʦ ʚʩʝʡ ʮʝʧʠ ʧʦʩʪʘʚʦʢ. 

ʆʜʥʘʢʦ ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʠ ʦʙ ʫʟʢʠʭ ʤʝʩʪʘʭ ʜʘʥʥʦʛʦ ʷʚʣʝʥʠʷ. ʊʘʢ, 

ʫʙʝʨʠʟʘʮʠʷ ʚ ʩʬʝʨʝ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʧʨʦʙʣʝ-

ʤʘʤʠ: 

ï ʙʦʣɹh ʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʘʚʠʣ, ʥʦʨʤʘʪʠʚʦʚ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚ ʪʨʘʥʩ-

ʧʦʨʪʥʦʡ ʩʬʝʨʝ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʟʚʦʣʷʶʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʟʘʢʣʶʯʝ-

ʥʠʷ ʠ ʠʩʧʦʣʥʝʥʠʷ ʢʦʥʪʨʘʢʪʘ; 

ï ʯʝʨʝʟ ʦʙʝʟʣʠʯʝʥʥʫʶ ʧʣʘʪʬʦʨʤʫ ʩʣʦʞʥʦ ʨʘʙʦʪʘʪʴ ʚ ʥʝʰʪʘʪʥʦʡ ʩʠ-

ʪʫʘʮʠʠ, ʪʦʛʜʘ ʢʘʢ ʵʢʩʧʝʜʠʪʦʨʳ ʙʝʨʫʪ ʵʪʠ ʨʠʩʢʠ ʥʘ ʩʝʙʷ; 

ï ʥʝʜʦʚʝʨʠʝ ʩʦ ʩʪʦʨʦʥʳ ʛʨʫʟʦʚʣʘʜʝʣʴʮʝʚ ʢ ʥʝʦʜʫʰʝʚʣʝʥʥʦʡ ʵʣʝʢ-

ʪʨʦʥʥʦʡ ʧʣʦʱʘʜʢʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʦʙʲʝʢʪʠʚʥʳʭ ʧʨʠʯʠʥ, ʚ ʩʠʣʫ ʢʦʪʦ-

ʨʳʭ ʧʦʣʥʦʩʪʴʶ ʦʙʦʡʪʠʩʴ ʙʝʟ ʧʦʩʨʝʜʥʠʢʦʚ ʤʝʞʜʫ ʛʨʫʟʦʚʣʘʜʝʣʴʮʝʤ ʠ ʧʝʨʝ-

ʚʦʟʯʠʢʦʤ ʥʝ ʫʜʘʝʪʩʷ.  
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ɺ ʮʝʣʦʤ, ʫʙʝʨʠʟʘʮʠ̫ ï ʵʪʦ ʩʦʢʨʘʱʝʥʠʝ ʧʦʩʨʝʜʥʠʢʦʚ ʟʘ ʩʯʝʪ ʚʥʝʜʨʝ-
ʥʠʷ ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʳ, ʧʦʟʚʦʣʷʶʱʝʡ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʠʩʢ ʧʘʨʪʥʝʨʦʚ ʠ 
ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʪʨʘʥʟʘʢʮʠʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʩ ʥʠʤʠ. ʇʨʠ ʵʪʦʤ 
ʦʩʥʦʚʥʳʤ ʫʩʣʦʚʠʝʤ ʢʘʯʝʩʪʚʝʥʥʦʡ ʨʘʙʦʪʳ ʪʘʢʠʭ ʧʣʘʪʬʦʨʤ ʤʦʞʥʦ ʥʘʟʚʘʪʴ 
ʠʭ ʧʦʥʷʪʥʦʩʪʴ ʠ ʧʨʦʩʪʦʪʫ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɺ ʩʬʝʨʝ ʧʘʩʩʘʞʠʨʦʧʝʨʝʚʦʟʦʢ ʵʪʠ 
ʫʩʣʦʚʠʷ ʚʧʦʣʥʝ ʚʳʧʦʣʥʠʤʳ, ʦʜʥʘʢʦ ʩʬʝʨʘ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ ʨʘʟʠʪʝʣʴʥʦ ʦʪ-
ʣʠʯʘʝʪʩʷ ʩʚʦʝʡ ʩʣʦʞʥʦʩʪʴʶ, ʤʥʦʛʠʝ ʚʦʧʨʦʩʳ ʟʜʝʩʴ ʥʝʚʦʟʤʦʞʥʦ ʨʝʰʠʪʴ 
ʧʦʩʨʝʜʩʪʚʦʤ ʪʦʣʴʢʦ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʇʨʠʢʣʘʜʥʳʝ ʟʥʘʥʠʷ ʠ ʦʧʳʪ 
ʵʢʩʧʝʜʠʪʦʨʘ ʚ ʨʝʰʝʥʠʠ ʢʘʢ ʨʘʙʦʯʠʭ, ʪʘʢ ʠ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʚʦʧʨʦʩʦʚ ʧʦʟʚʦ-
ʣʷʪʁ ʧʨʝʜʚʦʩʭʠʪʠʪʴ ʤʥʦʛʠʝ ʧʨʦʙʣʝʤʥʳʝ ʩʠʪʫʘʮʠʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʳ ʤʦ-
ʞʝʤ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʢʘʢ ʦ ʙʦʣʴʰʠʭ ʧʝʨʩʧʝʢʪʠʚʘʭ ʫʙʝʨʠʟʘʮʠʠ ʚ ʣʦʛʠʩʪʠʢʝ, 
ʪʘʢ ʠ ʦ ʙʦʣʴʰʠʭ ʩʣʦʞʥʦʩʪʷʭ ʥʘ ʵʪʦʤ ʧʫʪʠ. 
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UBERIZATION IN LOGIS TICS:  

EXAMPLES AND PROSPECTS FOR IMPLEMENTATIO N 

 
The article describes a new trend in the logistics industry ï uberization. Disclosed its 
essence. In the article we have a conclusion about the positive aspects and problem areas 
of uberization in logistics, particularly in the field of cargo transportation. Assumptions 
made for the further implementation of uberization in the logistics industry. 
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ɽʚʩʝʝʚ ʆʣʝʛ ɺʣʘʜʠʤʠʨʦʚʠʯ, ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ,  

ʧʨʦʬʝʩʩʦʨ, e-mail: evseev@mintrans.org  

ɿʘʙʦʝʚ ɸʣʝʢʩʘʥʜʨ ʀʛʦʨʝʚʠʯ, ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ,  

ʜʦʮʝʥʪ, e-mail: aza@mintrans.org  

ʅʘʫʯʥʳʡ ʮʝʥʪʨ ʧʦ ʢʦʤʧʣʝʢʩʥʳʤ ʪʨʘʥʩʧʦʨʪʥʳʤ ʧʨʦʙʣʝʤʘʤ  

ʄʠʥʠʩʪʝʨʩʪʚʘ ʪʨʘʥʩʧʦʨʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ  

(ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ, ʄʦʩʢʚʘ),   

101000, ʛ. ʄʦʩʢʚʘ, ʫʣ. ʄʷʩʥʠʮʢʘʷ, 16 

 

ʇɽʈʉʇɽʂʊʀɺʓ ʕʃɽʂʊʈʆʅʅʆʁ ʇɸʉʇʆʈʊʀɿɸʎʀʀ  

ʊʈɸʅʉʇʆʈʊʅʓʍ ʂʆʈʀɼʆʈʆɺ ɽɸʕʉ ɺ ʋʉʃʆɺʀʗʍ  

ʎʀʌʈʆɺʆʁ ʊʈɸʅʉʌʆʈʄɸʎʀʀ ʊʈɸʅʉʇʆʈʊɸ 
 

ʈʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʪʨʘʥʩʧʦʨʪʝ ʛʦʩʫ-

ʜʘʨʩʪʚ ï ʯʣʝʥʦʚ ɽɸʕʉ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʡ ʧʘʩʧʦʨ-

ʪʠʟʘʮʠʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ ʠ ʧʝʨʝʭʦʜʘ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʵʣʝʢʪʨʦʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʦ-ʩʦʧʨʦʚʦʜʠʪʝʣʴʥʳʭ ʜʦʢʫʤʝʥʪʦʚ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʬʨʦʚʠʟʘʮʠʷ; ʧʘʩʧʦʨʪʠʟʘʮʠʷ; ʵʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ; 

ʵʣʝʢʪʨʦʥʥʳʡ ʧʘʩʧʦʨʪ ʢʦʨʠʜʦʨʘ.  

 

ɺʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʙʝʟʙʫʤʘʞʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʪʨʘʥʩʧʦʨʪʝ ʘʢ-

ʪʠʚʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʤʥʦʛʠʤʠ ʩʪʨʘʥʘʤʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʚ ʩʚʝʪʝ 

ʥʘʙʠʨʘʶʱʝʡ ʦʙʦʨʦʪʳ ʯʝʪʚʝʨʪʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ ʠ ʝʝ ʚʣʠʷʥʠʷ 

ʥʘ ʩʦʟʜʘʥʠʝ ʫʩʪʦʡʯʠʚʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ. ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ ʥʘ 79-ʡ ʩʝʩ-

ʩʠʠ ʂʦʤʠʪʝʪʘ ʧʦ ʚʥʫʪʨʝʥʥʝʤʫ ʪʨʘʥʩʧʦʨʪʫ ɽʚʨʦʧʝʡʩʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʢʦʤʠʩʩʠʠ ʆʆʅ (ʂɺʊ ɽʕʂ ʆʆʅ), ʧʨʦʭʦʜʠʚʰʝʡ ʚ ɾʝʥʝʚʝ 20ï24 ʬʝʚʨʘʣʷ 

2017 ʛʦʜʘ, ʤʠʥʠʩʪʨʳ ʠ ʚʳʩʦʢʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 58 ʩʪʨʘʥ, ʚ ʪʦʤ ʯʠʩʣʝ 4 ʛʦʩ-

ʫʜʘʨʩʪʚ ï ʯʣʝʥʦʚ ɽʚʨʘʟʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʶʟʘ (ɽɸʕʉ), ʧʦʜʧʠʩʘʣʠ 

ʨʝʟʦʣʶʮʠʶ çɺʩʪʫʧʣʝʥʠʝ ʚ ʥʦʚʫʶ ʵʨʫ ʫʩʪʦʡʯʠʚʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʠ ʤʦʙʠʣʴʥʦʩʪʠè, ʚ ʢʦʪʦʨʦʡ çʟʘʷʚʠʣʠ ʦ ʩʚʦʝʡ ʛʦʪʦʚʥʦʩʪʠ ʚʥʝʜʨʷʪʴ ʠ ʧʦʦʱ-

ʨʷʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʥʘ ʚʩʝʭ ʚʠʜʘʭ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʧʦʩʨʝʜʩʪʚʦʤ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʧʝʨʝʭʦʜʘ ʢ ʮʠʬʨʦʚʦʤʫ ʜʦʢʫʤʝʥʪʦ-

ʦʙʦʨʦʪʫ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʩʝʢʪʦʨʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʝʨʝʚʦʟʦʢè. 

ʉʦʚʨʝʤʝʥʥʳʝ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʛʫʪ ʩʪʘʪʴ ʠʥʩʪʨʫʤʝʥʪʦʤ ʨʝʘ-

ʣʠʟʘʮʠʠ ʆʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʵʪʘʧʦʚ ʨʝʘʣʠʟʘʮʠʠ ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʡ 

(ʩʦʛʣʘʩʦʚʘʥʥʦʡ) ʪʨʘʥʩʧʦʨʪʥʦʡ ʧʦʣʠʪʠʢʠ ɽɸʕʉ (ʆʅʉʊʇ), ʧʨʠʥʷʪʳʭ ʥʘ 

ʟʘʩʝʜʘʥʠʠ ɺʳʩʰʝʛʦ ɽʚʨʘʟʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʚʝʪʘ 28 ʜʝʢʘʙʨʷ 2016 

ʛʦʜʘ ʛʣʘʚʘʤʠ ʛʦʩʫʜʘʨʩʪʚ ï ʯʣʝʥʦʚ ɽɸʕʉ. ɺ ʵʪʦʤ ʜʦʢʫʤʝʥʪʝ ʦʜʥʠʤ ʠʟ ʦʩ-

ʥʦʚʥʳʭ ʧʨʠʦʨʠʪʝʪʦʚ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʦʧʨʝʜʝʣʝʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʝʜʠʥʦ-

ʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʨʘʟʚʠʪʠʝ ʝʚʨʘʟʠʡʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦ-

ʨʠʜʦʨʦʚ, ʯʪʦ ʪʨʝʙʫʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ.  
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ɺ ʵʪʠʭ ʮʝʣʷʭ ʥʘ 10-ʤ ʟʘʩʝʜʘʥʠʠ ʂʦʥʩʫʣʴʪʘʪʠʚʥʦʛʦ ʢʦʤʠʪʝʪʘ ʧʦ 

ʪʨʘʥʩʧʦʨʪʫ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ɽʚʨʘʟʠʡʩʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʦʤʠʩʩʠʠ ʚ 

ʬʝʚʨʘʣʝ 2016 ʛʦʜʘ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʩʦʟʜʘʥʠʠ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʡ 

ʧʘʩʧʦʨʪʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ ɽɸʕʉ. 

ʉʠʩʪʝʤʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʧʦʣʴʟʦʚʘ-

ʪʝʣʷʤ ʛʦʩʫʜʘʨʩʪʚ ɽɸʕʉ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, 

ʛʨʫʟʦʚʦʡ ʙʘʟʝ, ʦʙʲʝʤʘʤ ʧʝʨʝʚʦʟʦʢ, ʪʨʘʥʩʧʦʨʪʥʳʤ ʫʩʣʫʛʘʤ ʠ ʩʝʨʚʠʩʘʤ ʚ 

ʟʦʥʝ ʪʷʛʦʪʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʛʦʩʫʜʘʨʩʪʚ ʩʦʶʟʘ.  

ʕʪʦ ʩʦʟʜʘʝʪ ʝʜʠʥʦʝ ʮʠʬʨʦʚʦʝ ʧʦʣʝ ʜʣʷ ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʥʠʷ ʪʨʘʥʩ-

ʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʧʦʪʦʢʦʚ ʧʦ ʢʦʨʠʜʦʨʘʤ, ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʪʝʭ ʠʣʠ ʠʥʳʭ ʤʘʨʰʨʫʪʦʚ ʠ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ ʠʭ ʨʘʟʚʠʪʠʷ. ʅʘ ʦʩʥʦʚʝ ʦʙʱʠʭ 

ʜʘʥʥʳʭ ʚ ʧʨʠʚʷʟʢʝ ʢ ʵʣʝʢʪʨʦʥʥʳʤ ʢʘʨʪʘʤ ʵʪʦ ʧʦʟʚʦʣʠʪ ʫʧʨʘʚʣʷʪʴ ʨʝʘʣʠʟʘ-

ʮʠʝʡ ʤʝʨʦʧʨʠʷʪʠʡ ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʡ (ʩʦʛʣʘʩʦʚʘʥʥʦʡ) ʪʨʘʥʩʧʦʨʪʥʦʡ ʧʦ-

ʣʠʪʠʢʠ ʧʨʠ ʨʘʟʚʠʪʠʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ (ʄʊʂ).  

ɺ ʧʨʦʝʢʪʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʪʨʘʥʩ-

ʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ çɽ-ʊʨʘʢè, ʢʦʪʦʨʘʷ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʦ ʢʦʨʠʜʦʨʘʭ ʦʙʝʩʧʝ-

ʯʠʪ ʵʣʝʢʪʨʦʥʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʧʝʨʝʚʦʟʦʢ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ ʧʦ ʤʘʨʰʨʫʪʘʤ 

ɽɸʕʉ ʠ ʧʨʝʜʦʩʪʘʚʠʪ ʚʩʝʤ ʫʯʘʩʪʥʠʢʘʤ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʮʝʧʦʯʢʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʫʩʣʫʛʠ ʩ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʜʦʩʪʫʧʥʦʩʪʠ 

ʠ ʢʘʯʝʩʪʚʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ. ʉʠʩʪʝʤʘ ʙʫʜʝʪ ʚʢʣʶʯʘʪʴ ʙʘʟʫ ʜʘʥʥʳʭ ʠ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ, ʦʪʦʙʨʘʞʘʶʱʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ. 

ɺʩʝ ʦʙʱʠʝ ʜʘʥʥʳʝ ʙʫʜʫʪ ʨʘʟʤʝʱʝʥʳ ʚ ʮʝʥʪʨʘʣʴʥʦʤ ʩʝʛʤʝʥʪʝ ʩʠʩʪʝ-

ʤʳ ʥʘ ʫʨʦʚʥʝ ɽʕʂ. ʂʘʞʜʦʝ ʛʦʩʫʜʘʨʩʪʚʦ ʩʤʦʞʝʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʠʥʬʦʨʤʘ-

ʮʠʶ, ʨʘʟʤʝʱʝʥʥʫʶ ʚ ʮʝʥʪʨʘʣʴʥʦʤ ʩʝʛʤʝʥʪʝ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʫʶ ʜʨʫʛʠʤʠ 

ʛʦʩʫʜʘʨʩʪʚʘʤʠ ʩʦʶʟʘ, ʠ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʩʚʦʶ. ʅʘʨʷʜʫ ʩ ʮʝʥʪʨʘʣʴʥʳʤ ʩʝʛ-

ʤʝʥʪʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʥʘʮʠʦʥʘʣʴʥʳʝ ʩʝʛʤʝʥʪʳ, ʛʜʝ ʙʫʜʝʪ ʭʨʘʥʠʪʴʩʷ ʠʥ-

ʬʦʨʤʘʮʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʪʦʣʴʢʦ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʛʦʩʫʜʘʨʩʪʚʘ.  
ɺ ʩʠʩʪʝʤʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʩʪʦʷʥʥʘʷ ʘʢʪʫʘʣʠʟʘʮʠʷ ʠ ʧʨʝʜʦʩʪʘʚ-

ʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʠʥʬʦʨʤʘʮʠʠ, ʢʘʩʘʶʱʝʡʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʲʝʢʪʦʚ 
ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʫʯʘʩʪʢʦʚ ʠ ʫʟʣʦʚ, ʚʢʣʶʯʘʷ ʧʫʥʢʪʳ ʧʨʦʧʫʩʢʘ ʯʝʨʝʟ ʛʦʩʫ-
ʜʘʨʩʪʚʝʥʥʫʶ ʛʨʘʥʠʮʫ, ʘ ʪʘʢʞʝ ʦʙʲʝʢʪʳ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ); 
ʛʨʫʟʦʚʦʡ ʙʘʟʳ ʠ ʦʙʲʝʤʦʚ ʧʝʨʝʚʦʟʦʢ ʧʦ ʨʦʜʘʤ ʛʨʫʟʦʚ; ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘʛʨʫʟ-
ʢʠ ʫʯʘʩʪʢʦʚ ʠ ʫʟʣʦʚ; ʛʫʩʪʦʪʳ ʜʚʠʞʝʥʠʷ ʛʨʫʟʦʚ ʠ ʧʘʩʩʘʞʠʨʦʚ; ʩʢʦʨʦʩʪʝʡ 
ʜʚʠʞʝʥʠʷ; ʚʨʝʤʝʥʠ ʚ ʧʫʪʠ; ʙʝʟʦʧʘʩʥʦʩʪʠ; ʪʘʨʠʬʦʚ ʠ ʧʣʘʪʝʞʝʡ; ʫʩʣʦʚʠʡ ʠ 
ʧʨʘʚʠʣ ʧʝʨʝʚʦʟʦʢ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʜʦʢʫʤʝʥʪʦʚ; ʚʘʨʠʘʥʪʦʚ ʤʘʨʰʨʫʪʦʚ, 
ʧʨʦʭʦʜʷʱʠʭ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʛʦʩʫʜʘʨʩʪʚ ɽɸʕʉ; ʧʣʘʥʠʨʫʝʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 
ʧʦ ʨʘʟʚʠʪʠʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʭʦʜʘ ʠʭ ʨʝʘʣʠʟʘʮʠʠ; ʫʟʢʠʭ ʤʝʩʪ ʠ ʜʠʩʙʘ-
ʣʘʥʩʦʚ ʩʤʝʞʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʫʟʣʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʢʦʨʠʜʦʨʦʚ, ʘ ʪʘʢʞʝ 
ʦʮʝʥʢʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʤʘʨʰʨʫʪʦʚ. ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʠʩ-
ʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʘʟʚʠ-
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ʪʠʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʫʚʷʟʢʠ ʧʨʦʝʢʪʦʚ ʛʦʩʫʜʘʨʩʪʚʘʤʠ-ʯʣʝʥʘʤʠ ʠ ʛʘʨʤʦʥʠ-
ʟʘʮʠʠ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ.  

ɹʣʘʛʦʜʘʨʷ ʩʠʩʪʝʤʝ çɽ-ʊʨʘʢè ʙʫʜʝʪ ʩʦʟʜʘʥʘ ʝʜʠʥʘʷ ʮʠʬʨʦʚʘʷ ʩʨʝʜʘ 
ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʘʚʪʦʧʝʨʝʚʦʟʦʢ, ʯʪʦ 
ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʦʪʝʥʮʠʘʣʘ ɽɸʕʉ ʚ 
ʧʦʚʳʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ, ʘ ʪʘʢʞʝ 
ʚʳʨʘʙʦʪʢʝ ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʢʦʤʧʣʝʢʩʥʦʤʫ ʨʘʟʚʠʪʠʶ 
ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʩʫʜʘʨʩʪʚ ʩʦʶʟʘ. 

ɺ ʦʩʥʦʚʫ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʣʝʛʣʠ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦ-
ʚʝʜʝʥʥʳʭ ʨʘʥʝʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ 
2014 ʛʦʜʫ ʧʦ ʟʘʢʘʟʫ ʄʠʥʪʨʘʥʩʘ ʈʦʩʩʠʠ ʙʳʣ ʩʦʟʜʘʥ ʧʨʦʛʨʘʤʤʥʳʡ ʤʘʢʝʪ ʩʠ-
ʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʡ ʧʘʩʧʦʨʪʠʟʘʮʠʠ ʄʊʂ, ʢʦʪʦʨʳʡ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʙʳʣ 
ʥʘʧʦʣʥʝʥ ʜʘʥʥʳʤʠ ʧʦ ʫʯʘʩʪʢʫ ʄʊʂ çʉʝʚʝʨ ï ʖʛè, ʧʨʦʭʦʜʷʱʝʤʫ ʧʦ ʪʝʨʨʠ-
ʪʦʨʠʠ ɸʩʪʨʘʭʘʥʩʢʦʡ ʠ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʝʡ. ʅʘ ʵʪʦʤ ʧʨʠʤʝʨʝ ʚʠʜʥʳ 
ʚʦʟʤʦʞʥʦʩʪʠ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʡ ʧʘʩʧʦʨʪʠʟʘʮʠʠ ʄʊʂ. 

ʅʘ 5-ʤ ʟʘʩʝʜʘʥʠʠ ʧʦʜʢʦʤʠʪʝʪʘ ʧʦ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʠ ʣʦʛʠʩʪʠʢʝ 
(18 ʤʘʨʪʘ 2016 ʛʦʜʘ, ʛ. ʄʦʩʢʚʘ) ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʫʧʦʣʥʦʤʦʯʝʥʥʳʭ ʦʨʛʘʥʦʚ 
ɽɸʕʉ ʚ ʩʬʝʨʝ ʪʨʘʥʩʧʦʨʪʘ ʦʜʦʙʨʠʣʠ ʚ ʢʘʯʝʩʪʚʝ ʧʠʣʦʪʥʦʛʦ ʧʨʦʝʢʪʘ ʜʣʷ 
ʵʣʝʢʪʨʦʥʥʦʡ ʧʘʩʧʦʨʪʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ (ʤʘʨʰʨʫʪʦʚ) ʄʝʞʜʫ-
ʥʘʨʦʜʥʳʡ ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʤʘʨʰʨʫʪ ɽʚʨʦʧʘ ï ɿʘʧʘʜʥʳʡ ʂʠʪʘʡ ʩ ʦʪʚʝʪʚʣʝ-
ʥʠʷʤʠ ʥʘ ʈʝʩʧʫʙʣʠʢʫ ɹʝʣʘʨʫʩʴ ʠ ʂʳʨʛʳʟʩʢʫʶ ʈʝʩʧʫʙʣʠʢʫ.  

ɺ ʮʝʣʦʤ ʩʠʩʪʝʤʘ ʩʪʘʥʝʪ ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʠʥʩʪʨʫʤʝʥ-
ʪʦʤ ʮʠʬʨʦʚʠʟʘʮʠʠ ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʡ (ʩʦʛʣʘʩʦʚʘʥʥʦʡ) ʪʨʘʥʩʧʦʨʪʥʦʡ ʧʦ-
ʣʠʪʠʢʠ ɽɸʕʉ. ʆʥʘ ʩʦʟʜʘʩʪ ʝʜʠʥʦʝ ʮʠʬʨʦʚʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʦʣʝ ʜʣʷ 
ʦʮʝʥʢʠ ʯʣʝʥʘʤʠ ʩʦʶʟʘ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʪʝʭ 
ʠʣʠ ʠʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʨʰʨʫʪʦʚ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʧʨʠʥʠʤʘʪʴ ʩʙʘʣʘʥʩʠʨʦ-
ʚʘʥʥʳʝ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ ʧʦ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ 
ʧʨʦʝʢʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʩʫʜʘʨʩʪʚ ɽɸʕʉ, ʘ ʪʘʢʞʝ ʧʦ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ 
ʚʦʧʨʦʩʘʤ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʟʘ ʩʯʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
ʩʝʨʚʠʩʦʚ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʪʨʘʥʩʧʦʨʪʥʳʭ 
ʫʩʣʫʛ ʥʘ ʤʘʨʰʨʫʪʘʭ ʩʦʶʟʘ.  

ʉʠʩʪʝʤʘ ʵʣʝʢʪʨʦʥʥʦʡ ʧʘʩʧʦʨʪʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ 
ɽɸʕʉ ʤʦʞʝʪ ʙʳʪʴ ʜʦʧʦʣʥʝʥʘ ʚʥʝʜʨʝʥʠʝʤ ʵʣʝʢʪʨʦʥʥʳʭ ʩʦʧʨʦʚʦʜʠʪʝʣʴʥʳʭ 
ʜʦʢʫʤʝʥʪʦʚ. ɺʝʜʝʪʩʷ ʘʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʧʦ ʧʝʨʝʭʦʜʫ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 
ʵʣʝʢʪʨʦʥʥʳʭ ʥʘʢʣʘʜʥʳʭ ʉʄɻʉ ʠ ʎʀʄ/ʉʄɻʉ. ʈʦʩʩʠʷ ʠ ɹʝʣʘʨʫʩʴ ʫʞʝ ʨʝʘ-
ʣʠʟʫʶʪ ʜʚʫʩʪʦʨʦʥʥʠʡ ʧʨʦʝʢʪ ʧʦ ʵʣʝʢʪʨʦʥʥʦʤʫ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʫ ʧʨʠ ʦʩʫ-
ʱʝʩʪʚʣʝʥʠʠ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ. ɼʨʫʛʠʤ 
ʥʘʧʨʘʚʣʝʥʠʝʤ ʚʥʝʜʨʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʷʚʣʷʝʪʩʷ 
ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʯʣʝʥʦʚ ɽɸʕʉ ʢ ɼʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʧʨʦʪʦʢʦʣʫ ʢ ʂʦʥʚʝʥʮʠʠ ʦ 
ʜʦʛʦʚʦʨʝ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʜʦʨʦʞʥʦʡ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ, ʢʘʩʘʶʱʝʛʦʩʷ 
ʵʣʝʢʪʨʦʥʥʦʡ ʥʘʢʣʘʜʥʦʡ (e-CMR).  

ʉʨʝʜʠ ʧʨʝʠʤʫʱʝʩʪʚ ʵʣʝʢʪʨʦʥʥʳʭ ʥʘʢʣʘʜʥʳʭ ï ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʧʝ-
ʨʝʜʘʚʘʝʤʳʭ ʩʚʝʜʝʥʠʡ, ʠʭ ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʩʣʝʞʠʚʘʥʠʷ ʚʥʦʩʠ-
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ʤʳʭ ʠʟʤʝʥʝʥʠʡ, ʧʦʩʪʦʷʥʥʳʡ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝ-
ʤʝʥʠ, ʫʧʨʦʱʝʥʠʝ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʚʦʟʦʯʥʦʛʦ ʧʨʦʮʝʩ-
ʩʘ, ʩʥʠʞʝʥʠʝ ʚʨʝʤʝʥʥʳʭ ʠ ʩʪʦʠʤʦʩʪʥʳʭ ʟʘʪʨʘʪ ʥʘ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ. 
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e-mail: st@niit.by, 220005, ʛ. ʄʠʥʩʢ, ʫʣ. ʇʣʘʪʦʥʦʚʘ, 22 
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ʠʩʧʳʪʘʥʠʡ ʤʦʙʠʣʴʥʳʭ ʤʘʰʠʥ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʋʢʘʟʘʥʳ ʪʝʭʥʠʯʝʩʢʠʝ ʦʛʨʘ-
ʥʠʯʝʥʠʷ, ʧʨʝʜʣʦʞʝʥʳ ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʢʘʧʣʠʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʠʨʪʫʘʣʴʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ; ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʪʨʘʥʩʧʦʨʪʘ; 

ʙʦʨʪʦʚʳʝ ʨʝʛʠʩʪʨʘʪʦʨʳ; ɻʃʆʅɸʉʉ; ʕʈɸ-ɻʃʆʅɸʉʉ; ʉAN-ʠʥʪʝʨʬʝʡʩ. 

 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʩʣʦʞʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘ-

ʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ (ʜʘʣʝʝ ï ʊʉ). ɿʘʜʘʯʠ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʊʉ ʚʢʣʶʯʘʶʪ: 

ï ʨʘʟʨʘʙʦʪʢʫ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʫʟʣʦʚ ʠ 

ʠʭ ʠʩʩʣʝʜʦʚʘʥʠʝ; 

ï ʨʘʟʨʘʙʦʪʢʫ ʘʣʛʦʨʠʪʤʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʫʤʝʥʴʰʠʪʴ ʟʘʪʨʘʪʳ ʪʨʫʜʘ ʠ 
ʚʨʝʤʝʥʠ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ ʠ ʠʩʧʳʪʘʥʠʝ ʪʝʭʥʠʢʠ; 

ï ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʧʨʦ-

ʚʝʨʢʫ ʧʨʝʜʣʘʛʘʝʤʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ. 

ɺ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʊʉ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʚʠʨʪʫʘʣʴʥʦʛʦ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ ADAMS, ANSYS, NASTRAN, Simulink. ʀʭ ʧʨʠʤʝʥʝ-

ʥʠʝ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʧʨʦʚʝʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ ʦʙʲʝʢʪʘ, ʥʦ ʠ 

ʦʙʝʩʧʝʯʠʪʴ ʚ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʧʝʨʝʭʦʜ ʢ ʥʘʪʫʨʥʳʤ ʦʙʨʘʟʮʘʤ. ʅʘʧʨʠʤʝʨ, ʧʨʠ 

ʦʪʣʘʜʢʝ ʘʣʛʦʨʠʪʤʦʚ ʨʘʙʦʪʳ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʚ ʩʨʝʜʝ Simulink ʝʩʪʴ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʛʝʥʝʨʘʮʠʠ ʠʩʧʦʣʥʷʝʤʦʛʦ ʢʦʜʘ ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ.  

ɺʘʞʥʳʤ ʵʪʘʧʦʤ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʊʉ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʘʜʝʢ-

ʚʘʪʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʦʜʝʣʠ ʨʝʘʣʴʥʦʤʫ ʦʙʲʝʢʪʫ, ʪ.ʝ. ʧʨʦʚʝʜʝʥʠʝ ʚʝʨʠʬʠ-

ʢʘʮʠʠ. ɹʘʟʦʡ ʜʣʷ ʚʝʨʠʬʠʢʘʮʠʠ ʤʦʜʝʣʝʡ ʫʟʣʦʚ ʊʉ ʷʚʣʷʶʪʩʷ ʠʩʧʳʪʘʥʠʷ ʨʝʘʣʴ-

ʥʭr ʢʦʥʩʪʨʫʢʮʠʡ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʙʲʝʜʠʥʝʥʠʝ ʚʠʨʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʩ 

ʨʝʘʣʴʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʦʩʦʙʝʥʥʦ ʚ ʯʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ, ʤʦʞʝʪ ʜʘʪʴ ʟʥʘʯʠʪʝʣʴ-

ʥʳʡ ʵʬʬʝʢʪ ʠ ʦʙʝʩʧʝʯʠʪʴ ʠʟʫʯʝʥʠʝ ʪʘʢʦʡ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʨʝʞʠ-

ʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ [1]. ʇʨʠ ʵʪʦʤ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʦʡ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ 

ʙʝʟʦʧʘʩʥʘʷ ʢʦʨʨʝʢʮʠʷ ʠ ʚʘʣʠʜʘʮʠʷ ʤʦʜʝʣʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʥʘ ʦʩʥʦʚʝ 

ʧʦʣʫʯʘʝʤʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ. 

ʈʝʘʣʴʥʳʝ ʥʘʪʫʨʥʳʝ ʠʟʤʝʨʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʦʙʣʘʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʪʝʭ-

ʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʦʪʝʢʘʣ ʥʝ ʩʪʦʣʴ ʙʫʨʥʦ.  ʅʠʞʝ ʧʨʠ-

ʚʝʜʝʥ ʧʨʠʤʝʨ ʩʧʠʩʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʘʙʦʨʘʪʦ-

ʨʠʠ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʝʡʩʷ ʥʘ ʠʟʫʯʝʥʠʠ ʘʚʪʦʤʦʙʠʣʝʡ: 

ï ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʩʢʦʨʦʩʪʠ ʠ ʧʨʦʡʜʝʥʥʦʛʦ ʧʫʪʠ DB-PRINT 

ʪʠʧʘ çʧʷʪʦʝ ʢʦʣʝʩʦè ʬʠʨʤʳ Peiseler GmbH, ɻʝʨʤʘʥʠʷ; 

ï ʚʳʥʦʩʥʳʝ ʜʘʪʯʠʢʠ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʢʦʣʝʩ BDG 6360 ʬʠʨʤʳ 

BALLUFF, ɻʝʨʤʘʥʠʷ; 
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ï ʜʘʪʯʠʢ ʫʩʠʣʠʷ ʥʘʞʘʪʠʷ ʥʘ ʧʝʜʘʣʴ ʪʦʨʤʦʟʘ CPFTA ʬʠʨʤʳ 

CORRSYS-DATRON, ɻʝʨʤʘʥʠʷ; 

ï ʜʘʪʯʠʢ ʫʩʢʦʨʝʥʠʡ ʠ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ Tri-Axial Navigational 

Sensor (TANS) ʬʠʨʤʳ CORRSYS-DATRON (KISTLER), ɻʝʨʤʘʥʠʷ; 

ï ʠʟʤʝʨʠʪʝʣʴʥʦʝ ʨʫʣʝʚʦʝ ʢʦʣʝʩʦ MSW/S Measurement Steering Wheel 

ʬʠʨʤʳ CORRSYS-DATRON (KISTLER), ɻʝʨʤʘʥʠʷ; 

ï ʦʧʪʠʯʝʩʢʠʡ ʜʘʪʯʠʢ ʩʢʦʨʦʩʪʠ CORREVIT L-350 ʬʠʨʤʳ CORRSYS-

DATRON, ɻʝʨʤʘʥʠʷ; 

ï ʨʝʛʠʩʪʨʘʪʦʨ ʜʘʥʥʳʭ CDS-GPS CLOGMA ʬʠʨʤʳ CORRSYS-

DATRON (KISTLER), ɻʝʨʤʘʥʠʷ; 

ï ʨʝʛʠʩʪʨʘʪʦʨ ʜʘʥʥʳʭ VBOX3i Single Antenna ʬʠʨʤʳ Racelogic, ɺʝ-

ʣʠʢʦʙʨʠʪʘʥʠʷ; 

ï ʢʦʤʧʘʢʪʥʘʷ ʤʦʙʠʣʴʥʘʷ ʩʠʩʪʝʤʘ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ DAS-3 

ʬʠʨʤʳ CORRSYS-DATRON, ɻʝʨʤʘʥʠʷ; 

ï ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 
CS 1016 FAMOS Online ʬʠʨʤʳ Imc, ɻʝʨʤʘʥʠʷ; 

ï ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ CSM AD-Scan MiniModul ʬʠʨ-

ʤʳ CORRSYS-DATRON, ɻʝʨʤʘʥʠʷ.  

ʕʪʦ ʜʦʨʦʛʦʩʪʦʷʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʦʛʦ ʚʥʝʩʝʥʘ ʚ ʩʧʝ-

ʮʠʘʣʴʥʳʡ ʨʝʝʩʪʨ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ. ʀʩʧʳʪʘʥʠʷʤ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʚʝʨʛʥʫʪʦ 

ʣʠʰʴ ʊʉ, ʧʦʩʪʫʧʠʚʰʝʝ ʚ ʣʘʙʦʨʘʪʦʨʠʶ. ʅʦ ʷʚʣʷʝʪʩʷ ʣʠ ʪʘʢʦʡ ʤʝʪʦʜ ʩʙʦʨʘ 

ʜʘʥʥʳʭ ʩ ʨʝʘʣʴʥʦʛʦ ʊʉ ʝʜʠʥʩʪʚʝʥʥʳʤ? ɺʝʜʴ ʩʫʱʝʩʪʚʫʝʪ ʩʧʦʩʦʙ ʩʙʦʨʘ ʜʘʥ-

ʥʳʭ ʩ ʤʥʦʞʝʩʪʚʘ ʊʉ ʙʝʟ ʟʥʘʯʠʪʝʣʴʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ. ɹʦʣʝʝ ʪʦʛʦ, ʚ 

ʦʨʛʘʥʠʟʘʮʠʷʭ ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʳ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʫʞʝ ʥʘʢʦʧʣʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʦʙʲʝʤ ʜʘʥʥʳʭ ʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʊʉ, ʧʘʨʘʤʝʪʨʘʭ ʠʭ ʨʘʙʦʪʳ ʠ ʥʘʛʨʫʟʦʯ-

ʥʳʭ ʨʝʞʠʤʘʭ ʚ ʧʨʠʚʷʟʢʝ ʢ ʚʨʝʤʝʥʥʦʡ ʰʢʘʣʝ, ʠ ʦʥ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʝʪ. ɺ ʜʘʥ-

ʥʦʤ ʩʣʫʯʘʝ ʨʝʯʴ ʠʜʝʪ ʦ ʩʠʩʪʝʤʘʭ ʤʦʥʠʪʦʨʠʥʛʘ ʪʨʘʥʩʧʦʨʪʘ GPS/ɻʃʆʅɸʉʉ 

ʣʠʙʦ ʩʧʫʪʥʠʢʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ (ʜʘʣʝʝ ï ʉʄʊ). ɹʝʟʫʩʣʦʚʥʦ, ʧʦʜʦʙʥʳʝ ʩʠ-

ʩʪʝʤʳ ʥʝ ʧʨʦʝʢʪʠʨʦʚʘʣʠʩʴ ʢʘʢ ʠʩʧʳʪʘʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʈʝʛʠʩʪʨʘʮʠʷ 

ʜʘʥʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʩ ʥʝʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ, ʘ ʜʦʩʪʫʧʥʳʝ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ 

ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ ʊʉ ʟʘʚʠʩʷʪ ʦʪ ʤʦʜʝʣʠ, ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʉʄʊ ʠ ʦʩʦʙʝʥʥʦ-

ʩʪʝʡ ʫʩʪʘʥʦʚʢʠ ʉʄʊ ʥʘ ʢʦʥʢʨʝʪʥʦʝ ʊʉ. ʆʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ ʉʄʊ ï ʧʦʚr-

ʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʊʉ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʩʦʙʠʨʘʝʤʳʝ ʉʄʊ ʜʘʥʥʳʝ 

ʦʜʥʦʟʥʘʯʥʦ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʫʱʝʩʪʚʝʥʥʳʡ ʥʘʫʯʥʳʡ  ʠʥʪʝʨʝʩ. ɺ ʜʘʥʥʦʡ 

ʩʪʘʪʴʝ ʦʧʠʩʘʥ  rʧʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʉʄʊ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ. 

ʉʄʊ ï ʪɻʦ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʡ ʢʦʤʧʣʝʢʩ, ʩʦʩʪʦʷʱʠʡ ʠʟ: 

ï ʙʦʨʪʦʚʳʭ ʤʦʜʫʣʝʡ-ʨʝʛʠʩʪʨʘʪʦʨʦʚ (ʪʝʨʤʠʥʘʣʦʚ ʤʦʥʠʪʦʨʠʥʛʘ), ʩʦ-

ʜʝʨʞʘʱʠʭ ʤʦʜʫʣʴ ʩʧʫʪʥʠʢʦʚʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ GPS/ɻʃʆʅɸʉʉ, ʨʘʜʠ-

ʦʤʦʜʫʣʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʯʝʨʝʟ ʩʝʪʴ GSM (ʨʝʜʢʦ Wi-Fi), ʪʘʡʤʝʨ ʚʨʝʤʝʥʠ, 

ʤʦʜʫʣʴ ʚʥʝʰʥʠʭ ʠʥʪʝʨʬʝʡʩʦʚ, ʘ ʪʘʢʞʝ ʨʝʛʠʩʪʨʘʪʦʨ ʧʘʨʘʤʝʪʨʦʚ ʩ ʵʥʝʨʛʦʥʝ-

ʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʴʶ, ʢʦʪʦʨʳʡ ʭʨʘʥʠʪ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʪʳʩʷʯ ʟʘʧʠʩʝʡ; 
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ï ʰʪʘʪʥʳʭ ʣʠʙʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʘʪʯʠʢʦʚ, ʢʦʪʦʨʳʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪ-

ʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʟʘʜʘʯ ʉʄʊ: ʢʦʥʪʨʦʣʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ, 

ʥʘʛʨʫʟʢʠ ʥʘ ʦʩʴ, ʪʝʤʧʝʨʘʪʫʨʳ, ʫʛʣʦʚ ʥʘʢʣʦʥʘ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ; 

ï ʩʝʨʚʝʨʘ ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ. 

ʌʘʢʪʠʯʝʩʢʠ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʠʤʝʝʪʩʷ ʠʩʧʳʪʘʪʝʣʴʥʳʡ 

ʢʦʤʧʣʝʢʩ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʡ ʙʝʟ ʧʨʠʚʷʟʢʠ ʊʉ ʢ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʘʙʦ-

ʨʘʪʦʨʠʠ. ɺʩʝ ʢʦʤʧʦʥʝʥʪʳ ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʧʦʩʪʦʷʥʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʊʉ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʘ ʠʭ ʩʝʨʠʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʙʝʩʧʝ-

ʯʠʚʘʝʪ ʥʠʟʢʫʶ ʩʪʦʠʤʦʩʪʴ ʨʝʰʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʯʠʩʣʦ ʫʩʪʘʥʦʚʣʝʥ-

ʥʳʭ ʪʝʨʤʠʥʘʣʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʪʦʣʴʢʦ ʚ ʩʪʨʘʥʘʭ ʊʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ ʩʦʩʪʘʚ-

ʣʷʝʪ ʥʝʩʢʦʣʴʢʦ ʤʠʣʣʠʦʥʦʚ ʝʜʠʥʠʮ. 

ʄʥʦʛʠʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʫʞʝ ʠʤʝʶʪ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ  ʥʘʢʘʧʣʠʚʘʝʤʦʡ 

ʉʄʊ ʠʥʬʦʨʤʘʮʠʠ ʯʝʨʝʟ ʩʝʨʚʠʩ ʗʥʜʝʢʩ-ʇʨʦʙʢʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʉʄʊ ʤʦʛʫʪ 

ʧʨʝʜʦʩʪʘʚʠʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʚʘʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

ʉʪʦʠʤʦʩʪʴ ʪʝʨʤʠʥʘʣʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʨʳʥʢʝ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ 

ʥʘʯʠʥʘʝʪʩʷ ʦʪ 100 ʨʫʙʣʝʡ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ ʨʦʩʩʠʡʩʢʫʶ ʛʦʩ-

ʫʜʘʨʩʪʚʝʥʥʫʶ ʩʠʩʪʝʤʫ ʵʢʩʪʨʝʥʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʧʨʠ ʘʚʘʨʠʷʭ ʕʈɸ-

ɻʃʆʅɸʉʉ. ʆʥʘ ʷʚʣʷʝʪʩʷ ʘʥʘʣʦʛʦʤ ʦʙʱʝʝʚʨʦʧʝʡʩʢʦʡ ʩʠʩʪʝʤʳ eCall, ʩ ʢʦ-

ʪʦʨʦʡ ʩʠʩʪʝʤʘ ʕʈɸ-ɻʃʆʅɸʉʉ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʦʚʤʝʩʪʠ-

ʤʦʩʪʴ.  ʊʨʝʙʦʚʘʥʠʷ ʢ ʪʝʨʤʠʥʘʣʘʤ ʕʈɸ-ɻʃʆʅɸʉʉ ʦʧʠʩʳʚʘʶʪʩʷ ʚ  ɻʆʉʊ ʈ 

54620-2011 [2]. ʉ 2017 ʛʦʜʘ ʘʙʦʥʝʥʪʩʢʠʝ ʪʝʨʤʠʥʘʣʳ ʩʠʩʪʝʤʳ ʫʩʪʘʥʘʚʣʠʚʘ-

ʶʪʩʷ ʥʘ ʚʩʝ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʊʉ, ʧʨʦʜʘʚʘʝʤʳʝ ʚ ʈʦʩʩʠʠ. ɼʘʥʥʳʝ ʘʙʦʥʝʥʪ-

ʩʢʠʝ ʪʝʨʤʠʥʘʣʳ ʷʚʣʷʶʪʩʷ ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʪʝʨʤʠʥʘʣʘʤʠ ʤʦʥʠʪʦʨʠʥʛʘ, ʦʤʦʣʦ-

ʛʠʨʦʚʘʥʥʳʤʠ ʜʣʷ ʮʝʣʝʡ ʕʈɸ-ɻʃʆʅɸʉʉ ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʤʠ ʝʱʝ ʥʘ ʟʘʚʦ-

ʜʝ-ʠʟʛʦʪʦʚʠʪʝʣʝ. ʈʘʩʩʤʦʪʨʠʤ ʠʭ ʚʦʟʤʦʞʥʦʩʪʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʚ ʠʩʧʳʪʘʥʠʷʭ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʳʧʫʩʢʘʶʪʩʷ 2 ʤʦʜʝʣʠ ʪʝʨʤʠʥʘʣʦʚ 

(ʨʠʩ. 1, 2), ʠ ʦʥʠ ʠʤʝʶʪ ʩʭʦʞʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʯʪʦ ʥʝʫʜʠʚʠʪʝʣʴʥʦ ʚʚʠʜʫ 

ʥʘʣʠʯʠʷ ɻʆʉʊ ʈ 54620-2011. 

  

ʈʠʩ. 1. ʊʝʨʤʠʥʘʣ Fort-112 EG  

(ʆʆʆ çʌʦʨʪ-ʊʝʣʝʢʦʤè) [3] 

ʈʠʩ. 2. ʊʝʨʤʠʥʘʣ çɻʨʘʥʠʪ 

ERA-GLONASSè  

(ɿɸʆ çʉʘʥʪʵʣ-ʅʘʚʠʛʘʮʠʷè) [4] 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʨʤʠʥʘʣʦʚ: 

ï ʪʦʯʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ï 2 ʤ; 

ï ʧʨʠʝʤ/ʧʝʨʝʜʘʯʘ ʨʘʜʠʦʩʠʛʥʘʣʦʚ ʚ GSM/UMTS-ʩʝʪʷʭ; 
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ï ʩʙʦʨ ʪʝʣʝʤʝʪʨʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʦʚ; 

ï ʩʙʦʨ ʜʘʥʥʳʭ ʩ CAN-ʰʠʥʳ ʘʚʪʦʤʦʙʠʣʷ, ʠʥʪʝʨʬʝʡʩ RS-485; 

ï ʧʨʠʝʤ/ʧʝʨʝʜʘʯʘ ʛʦʣʦʩʘ; 

ï ʧʨʠʝʤ ʩʠʛʥʘʣʦʚ ʩʦ ʩʧʫʪʥʠʢʦʚ ʩʠʩʪʝʤ ɻʃʆʅɸʉʉ ʠ/ʠʣʠ GPS ʠ 
ʦʧʨʝʜʝʣʝʥʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʦʙʲʝʢʪʘ; 

ï ʦʧʨʝʜʝʣʝʥʠʝ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʬʘʢʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʦ-

ʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʠʩʰʝʩʪʚʠʷ (ɼʊʇ); 

ï ʧʝʨʝʜʘʯʘ ʯʝʨʝʟ GSM/UMTS-ʩʝʪʴ ʥʘ ʩʝʨʚʝʨ ʪʝʣʝʤʝʪʨʠʯʝʩʢʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʦʙʲʝʢʪʘ, ʝʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪʘʭ, ʪʨʘʝʢʪʦ-

ʨʠʠ ʠ ʧʘʨʘʤʝʪʨʘʭ ʜʚʠʞʝʥʠʷ; 

ï ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʦʙʲʝʢʪʦʤ; 

ï ʚr ʧʦʣʥʝʥʠʝ ʩʝʨʚʠʩʥʳʭ ʬʫʥʢʮʠʡ; 

ï ʩʘʤʦʜʠʘʛʥʦʩʪʠʢʘ; 

ï ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʚ ʧʨʦʪʦʢʦʣʝ EGTS; 

ï SD-ʢʘʨʪʘ ʜʦ 32 ɻʙ; 

ï ʧʦʜʢʣʶʯʝʥʠʝ ʜʦ 8 ʜʘʪʯʠʢʦʚ ʫʨʦʚʥʷ ʪʦʧʣʠʚʘ; 

ï ʧʦʜʢʣʶʯʝʥʠʝ ʮʠʬʨʦʚʳʭ ʜʘʪʯʠʢʦʚ ʪʝʤʧʝʨʘʪʫʨʳ (ʠʥʪʝʨʬʝʡʩ 1-Wire); 

ï ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʚʦʜʠʪʝʣʝʡ ʧʦ ʢʣʶʯʫ IButton ʠ ʢʘʨʪʘʤ RFID; 

ï ʩʯʝʪʥʳʝ ʚʭʦʜʳ ʜʣʷ ʧʦʜʩʯʝʪʘ ʠʤʧʫʣʴʩʦʚ; 

ï ʘʥʘʣʦʛʦʚʳʝ ʚʭʦʜʳ 0-10, 0-30 ɺ; 

ʚʩʪʨʦʝʥʥʳʡ ʘʢʩʝʣʝʨʦʤʝʪʨ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʚʩʝʭ ʪʝʨʤʠʥʘʣʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʷʚʣʷʝʪʩʷ ʦʛʨʘʥʠʯʝʥʠʝ 

ʤʠʥʠʤʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʟʘʧʠʩʠ ʜʘʥʥʳʭ ʚ ʧʘʤʷʪʴ. ʆʥ ʨʘʚʝʥ ʦʜʥʦʡ ʩʝʢʫʥʜʝ, 

ʧʦʩʢʦʣʴʢʫ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʦʜʫʣʠ ʩʧʫʪʥʠʢʦʚʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʦʙʥʦʚ-

ʣʷʶʪ ʥʘʚʠʛʘʮʠʦʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʩ ʵʪʦʡ ʯʘʩʪʦʪʦʡ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʥʝ-

ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʉʄʊ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʙʳʩʪʨʦʧʨʦʪʝʢʘʶʱʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ. 

ʀʥʪʝʨʝʩ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʜʘʥʥʳʝ ʰʠʥʳ CAN ʊʉ. ɺ ʉʄʊ ʥʘʣʠʯʠʝ 

CAN-ʠʥʪʝʨʬʝʡʩʘ ʦʟʥʘʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʯʠʪʳʚʘʥʠʷ ʜʘʥʥʳʭ ʩ ʙʦʨʪʦʚʦʡ CAN-

ʰʠʥʳ ʩʪʘʥʜʘʨʪʘ SAE J1939 [5]. ʇʨʠʤʝʨʥʳʡ ʧʝʨʝʯʝʥʴ ʧʦʣʫʯʘʝʤʳʭ ʜʘʥʥʳʭ: 

ï ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ; 

ï ʫʨʦʚʝʥʴ ʪʦʧʣʠʚʘ ʚ ʙʘʢʘʭ; 

ï ʪʝʤʧʝʨʘʪʫʨʘ ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʠ; 

ï ʜʘʚʣʝʥʠʝ ʤʘʩʣʘ ʠ ʪʦʧʣʠʚʘ; 

ï ʦʙʦʨʦʪʳ ʜʚʠʛʘʪʝʣʷ; 

ï ʥʘʛʨʫʟʢʘ ʥʘ ʦʩʴ; 

ï ʩʢʦʨʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ; 

ï ʩʦʩʪʦʷʥʠʝ ʢʨʫʠʟ-ʢʦʥʪʨʦʣʷ; 

ï ʩʦʩʪʦʷʥʠʝ ʧʝʜʘʣʠ ʛʘʟʘ; 

ï ʩʦʩʪʦʷʥʠʝ ʪʦʨʤʦʟʘ ʠ ʩʮʝʧʣʝʥʠʷ; 

ï ʩʦʩʪʦʷʥʠʝ ʜʘʪʯʠʢʦʚ ʧʦʜʫʰʝʢ ʠ ʨʝʤʥʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

ï ʪʝʤʧʝʨʘʪʫʨʘ ʜʚʠʛʘʪʝʣʷ; 
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ï ʟʘʨʷʜ ʘʢʢʫʤʫʣʷʪʦʨʘ; 

ï ʧʨʦʙʝʛ ʜʦ ʊʆ; 

ï ʤʦʪʦʯʘʩʳ; 

ï ʦʙʱʠʡ ʠ ʩʫʪʦʯʥʳʡ ʧʨʦʙʝʛ ʘʚʪʦʤʦʙʠʣʷ. 

ɽʩʣʠ ʞʝ ʧʦʜʢʣʶʯʠʪʴ ʪʝʨʤʠʥʘʣ ʉʄʊ ʢ ʰʠʥʝ ʫʧʨʘʚʣʝʥʠʷ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʦʡ ʪʨʘʥʩʤʠʩʩʠʝʡ ʣʠʙʦ ʧʥʝʚʤʦʧʦʜʚʝʩʢʠ, ʪʦ ʩʪʘʥʦʚʠʪʩʷ ʜʦʩʪʫʧʝʥ ʜʨʫʛʦʡ 

ʥʘʙʦʨ ʜʘʥʥʳʭ, ʥʘʧʨʠʤʝʨ ʪʝʤʧʝʨʘʪʫʨʘ ʤʘʩʣʘ ʚ ʛʠʜʨʦʤʝʭʘʥʠʯʝʩʢʦʡ ʪʨʘʥʩ-

ʤʠʩʩʠʠ, ʥʦʤʝʨ ʧʝʨʝʜʘʯʠ ʣʠʙʦ ʥʘʛʨʫʟʢʘ ʥʘ ʦʩʴ, ʚʳʯʠʩʣʷʝʤʘʷ ʤʦʜʫʣʝʤ ʧʥʝʚ-

ʤʦʧʦʜʚʝʩʢʠ. 

ʎʠʬʨʦʚʦʡ ʠʥʪʝʨʬʝʡʩ RS-485 ʚ ʥʝʢʦʪʦʨʳʭ ʤʦʜʝʣʷʭ ʪʝʨʤʠʥʘʣʦʚ ʉʄʊ 

ʧʦʜʜʝʨʞʠʚʘʝʪ MODBUS-ʧʨʦʪʦʢʦʣ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʪʝʛʨʘʮʠʶ ʩʦ ʩʧʝʮʠʘʣʴ-

ʥʳʤ ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʘ ʊʉ CAN-

ʠʥʪʝʨʬʝʡʩʘ ʢ ʪʝʨʤʠʥʘʣʫ ʉʄʊ ʤʦʞʥʦ ʧʦʜʢʣʶʯʘʪʴ ʚʥʝʰʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʝ ʜʘʪʯʠʢʠ, ʘ ʪʘʢʞʝ ʰʪʘʪʥʳʝ ʜʘʪʯʠʢʠ ʧʦ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʘʥʘʣʦʛʦʚʳʤ ʚʭʦ-

ʜʘʤ. ʅʘʧʨʠʤʝʨ, ʧʨʦʠʟʚʦʜʷʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʜʘʪʯʠʢʠ ʨʘʩʭʦʜʘ ʠ ʫʨʦʚʥʷ ʪʦʧ-

ʣʠʚʘ, ʜʘʪʯʠʢʠ ʢʦʥʪʨʦʣʷ ʥʘʛʨʫʟʢʠ ʥʘ ʦʩʴ [6]. ɽʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʝ-

ʥʠʷ ʪʝʥʟʦʜʘʪʯʠʢʦʚ. ʇʨʠ ʵʪʦʤ ʙʫʜʝʪ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʩʪʘʙʠʣʠʟʠʨʦ-

ʚʘʥʥʦʝ ʧʠʪʘʥʠʝ, ʪʘʢ ʢʘʢ ʚʝʣʠʯʠʥʘ ʧʠʪʘʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʙʦʨ-

ʪʦʚʦʡ ʩʝʪʠ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʩʪʘʙʠʣʴʥʦʩʪʴʶ.  

ʅʘʢʘʧʣʠʚʘʝʤʳʝ ʩ ʥʫʞʥʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʜʘʥʥʳʝ ʧʝʨʝʜʘʶʪʩʷ ʥʘ ʩʝʨ-

ʚʝʨ ʤʦʥʠʪʦʨʠʥʛʘ, ʛʜʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʠ ʚʠʟʫʘʣʠʟʠʨʫʶʪʩʷ ʦʧʝʨʘʪʦʨʫ ʚ ʩʧʝʮʠʘʣʠ-

ʟʠʨʦʚʘʥʥʦʤ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ (ʨʠʩ. 3ï5). ʆʩʥʦʚʥʳʤʠ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʉʄʊ ʷʚʣʷʶʪʩʷ çɻʫʨʪʘʤè (ɹʝʣʘʨʫʩʴ), çɻʝ-

ʣʠʦʩʩʦʬʪè (ɹʝʣʘʨʫʩʴ), çʌʦʨʪ-ʄʦʥʠʪʦʨè, ɽʅɼʉ, çʊʝʭʥʦʢʦʤè (ʈʦʩʩʠʷ). 

 

 

ʈʠʩ. 3. ʇʨʠʤʝʨ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʳʭ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ  

Wialon (çɻʫʨʪʘʤè) 
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ʈʠʩ. 4. ʇʨʠʤʝʨ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʳʭ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ  

çʌʦʨʪ-ʄʦʥʠʪʦʨè 

 

 

ʈʠʩ. 5. ʇʨʠʤʝʨ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʳʭ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ  

çɸʚʪʦɻʈɸʌè (çʊʝʭʥʦʢʦʤè) 
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ɿʘ ʨʫʙʝʞʦʤ ʜʘʥʥʳʝ ʉʄʊ ʫʞʝ ʥʝʦʜʥʦʢʨʘʪʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʥʘʫʯ-

ʥʳʭ ʨʘʙʦʪʘʭ. ʅʘʧʨʠʤʝʨ, ʚ  [7] ʘʥʘʣʠʟʠʨʦʚʘʣʩʷ ʤʘʩʩʠʚ ʜʘʥʥʳʭ, ʩʦʙʠʨʘʝʤʳʭ 

ʩ ʧʦʤʦʱʴʶ ʪʝʨʤʠʥʘʣʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʩ ʘʚʪʦʤʦʙʠʣʝʡ, ʠʤʝʶʱʠʭ ʪʨʘʜʠʮʠʦʥ-

ʥʳʝ ʠ ʛʠʙʨʠʜʥʳʝ ʩʠʣʦʚʳʝ ʫʩʪʘʥʦʚʢʠ. ʀʟʫʯʘʣʘʩʴ ʪʦʧʣʠʚʥʘʷ ʵʢʦʥʦʤʠʯʥʦʩʪʴ 

ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʫʩʣʦʚʠʷʭ ʨʝʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɹʣʘʛʦʜʘʨʷ ʚʦʟʤʦʞʥʦʩʪʠ  

ʣʝʛʢʦ ʦʙʦʨʫʜʦʚʘʪʴ ʘʚʪʦʤʦʙʠʣʴ ʩʠʩʪʝʤʦʡ ʤʦʥʠʪʦʨʠʥʛʘ, ʙʘʟʦʡ ʜʣʷ ʘʥʘʣʠʟʘ 

ʷʚʣʷʣʠʩʴ 198 ʤʘʰʠʥʦ-ʤʝʩʷʮʝʚ ʨʘʙʦʪʳ. ɺ [8] ʠʩʩʣʝʜʦʚʘʣʘʩʴ  ʧʦʛʨʝʰʥʦʩʪʴ 

ʢʦʥʪʨʦʣʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ, ʧʦʣʫʯʘʝʤʘʷ ʧʨʠ ʩʯʠʪʳʚʘʥʠʠ ʜʘʥʥʳʭ ʩ ʙʦʨʪʦʚʦʡ 

ʰʠʥʳ CAN. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʠʤʘʣʦ ʫʯʘʩʪʠʝ ʤʥʦʞʝʩʪʚʦ ʘʚʪʦʤʦʙʠʣʝʡ.  

ɺ [9] ʪʝʨʤʠʥʘʣʳ ʉʄʊ ʧʨʠʤʝʥʷʣʠʩʴ ʜʣʷ ʘʥʘʣʠʟʘ ʜʦʨʦʞʥʦʛʦ ʪʨʘʬʠʢʘ. 

ʇʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʉʄʊ ʚ ʠʥʞʝʥʝʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ: 

ï ʦʙʦʩʥʦʚʘʥʠʝ ʥʘʛʨʫʟʦʯʥʳʭ ʨʝʞʠʤʦʚ. ɺ ʨʘʩʧʦʨʷʞʝʥʠʠ ʠʩʩʣʝʜʦʚʘʪʝ-

ʣʷ ʧʦʷʚʣʷʝʪʩʷ ʙʦʣʴʰʦʡ ʤʘʩʩʠʚ ʧʘʨʘʤʝʪʨʦʚ, ʟʘʧʠʩʘʥʥʳʭ ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ ʦʜ-

ʥʫ ʣʠʙʦ ʙʦʣʝʝ ʩʝʢʫʥʜ ʠ ʦʪʨʘʞʘʶʱʠʭ ʨʝʞʠʤ ʨʝʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦ-

ʤʦʙʠʣʷ:  ʤʘʨʰʨʫʪ ʜʚʠʞʝʥʠʷ  ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʘʪʝʛʦʨʠʠ ʜʦʨʦʛ, ʩʢʦʨʦʩʪʴ 

ʜʚʠʞʝʥʠʷ, ʦʙʦʨʦʪʳ ʜʚʠʛʘʪʝʣʷ, ʥʘʛʨʫʟʢʫ ʥʘ ʦʩʠ (ʤʘʩʩʘ ʧʝʨʝʚʦʟʠʤʦʛʦ ʛʨʫʟʘ), 

ʫʩʢʦʨʝʥʠʷ ʧʦ ʪʨʝʤ ʦʩʷʤ. 

ï ʘʥʘʣʠʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ: ʪʝʤʧʝ-

ʨʘʪʫʨ,r ʧʦʣʦʞʝʥʠ ̫ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ, ʫʛʣʦʚ ʥʘʢʣʦʥʘ. 

ï ʘʥʘʣʠʟ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ ʠ ʪʨʘʥʩʤʠʩʩʠʠ ʊʉ. 

ï ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʊʉ, ʚʳʧʦʣʥʷʶʱʠʭ ʦʜʥʫ ʠ ʪʫ ʞʝ 

ʨʘʙʦʪʫ  (ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ, ʪʦʧʣʠʚʘ ʥʘ ʝʜʠʥʠʮʫ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʳ). 

ï ʘʥʘʣʠʟ ʩʪʠʣʷ ʚʦʞʜʝʥʠʷ.  

ï ʢʦʥʪʨʦʣʴ ʫʩʠʣʠʡ ʚ ʩʠʣʦʚʳʭ ʵʣʝʤʝʥʪʘʭ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʪʝʥʟʦʜʘʪʯʠʢʦʚ. 

ʇʨʠʤʝʥʝʥʠʝ ʉʄʊ ʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʠʚʝʜʝʥʥʳʤʠ ʚʳʰʝ 

ʧʨʠʤʝʨʘʤʠ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ. ʈʘʩʰʠʨʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʠʥʪʝʛʨʘʮʠʠ ʉʄʊ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʠʩʧʳʪʫʝʤʦʤ ʊʉ ʩ ʤʠʥʠ-

ʢʦʤʧʴʶʪʝʨʦʤ, ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʷʶʱʠʤ ʬʫʥʢʮʠʦʥʘʣ ʉʄʊ. ʅʘʧʨʠʤʝʨ, ʚ 

[10] ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ  ʧʦʣʫʘʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʧʦʜʨʝʩʩʦʨʠʚʘʥʠʷ 

ʊʉ ʩ ʘʣʛʦʨʠʪʤʦʤ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ.  ɹʳʣʘ ʩʦʟʜʘʥʘ ʤʦʜʝʣʴ ʘʚʪʦʧʦʝʟʜʘ ʩ 

ʫʧʨʘʚʣʷʝʤʦʡ ʧʦʣʫʘʢʪʠʚʥʦʡ ʧʦʜʚʝʩʢʦʡ ʚ ʩʨʝʜʝ MSC.ADAMS, ʢʦʪʦʨʘʷ ʙʳʣʘ 

ʜʦʧʦʣʥʝʥʘ ʧʨʦʛʨʘʤʤʥʳʤ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʤʦʜʫʣʝʤ ʥʘ ʷʟʳʢʝ Fortran, ʚʳ-

ʧʦʣʥʷʶʱʠʤ ʨʘʩʯʝʪ  ʢʦʣʝʙʘʥʠʡ ʊʉ ʚ ʪʝʯʝʥʠʝ ʧʨʝʜʩʪʦʷʱʝʛʦ ʧʝʨʠʦʜʘ ʧʨʦ-

ʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʚʳʙʠʨʘʶʱʝʛʦ ʦʧʪʠʤʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ʫʧʨʘʚʣʝʥʠʷ ʧʦʜʚʝʩʢʦʡ 

ʥʘ ʢʘʞʜʦʤ ʰʘʛʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ.   

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʣʘʛʦʜʘʨʷ ʪʝʩʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʩʝʨʠʡʥʦ ʚʳʧʫʩʢʘʝʤʳʭ 

ʉʄʊ, ʤʠʥʠ-ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʜʘʪʯʠʢʦʚ, ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʙʳʩʪʨʦʝ ʠ 

ʥʝʜʦʨʦʛʦʝ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʝ ʙʦʨʪʦʚʳʭ ʩʠʩʪʝʤ ʩʙʦʨʘ ʜʘʥʥʳʭ ʠ ʫʧʨʘʚʣʝʥʠʷ.  

 
1. Petrova M. MSCôs Adams Real Time delivers Hardware-in-the-Loop Solution 

[Electronic resource] // MSC Software ï 2017. Mode of access: http://files.mscsoftware. 

com/sites/default/files/adams-real-time.pdf. Date of access: 30.07.2017. 

http://files.mscsoftware.com/sites/default/files/adams-real-time.pdf
http://files.mscsoftware.com/sites/default/files/adams-real-time.pdf
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ʄʘʣʳʛʠʥ ʀʛʦʨʴ ɻʝʥʥʘʜʴʝʚʠʯ 
ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʪʨʘʥʩʧʦʨʪʘ ʠʤ. ʅ.ʉ. ʉʦʣʦʤʝʥʢʦ  

ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʈʦʩʩʠʷ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ),  

ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ,e-mail: malygin_com@mail.ru,  

199178, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ɺ.ʆ., 12 ʣʠʥʠʷ, ʜ. 13 

 

ʂʆʅʎɽʇʎʀʗ ʉʆɿɼɸʅʀʗ ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʆʁ  

ʄʋʃʔʊʀʄʆɼɸʃʔʅʆʁ ʊʈɸʅʉʇʆʈʊʅʆʁ ʉʀʉʊɽʄʓ ʈʆʉʉʀʀ 
 

ʈʘʩʩʤʦʪʨʝʥʘ ʟʘʜʘʯʘ ʨʘʟʨʘʙʦʪʢʠ ʢʦʥʮʝʧʮʠʠ ʠ ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʤʫʣʴ-

ʪʠʤʦʜʘʣʴʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʚ ʈʦʩʩʠʠ. ɼʘʥʦ ʦʧʠʩʘʥʠʝ ʝʝ ʘʨʭʠʪʝʢʪʫʨʳ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʨʝʘʣʠʟʘʮʠʶ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ; ʩʪʝʨʝʦʣʦʛʠʯʝ-

ʩʢʦʡ ʤʦʜʝʣʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʧʦʜʩʠʩʪʝʤʳ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʡ ʤʦʜʳ (ʢʘʢ 

ʯʘʩʪʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ). ʇʦʜʨʦʙʥʦ ʦʧʠʩʘʥʘ ʘʨʭʠʪʝʢʪʫ-

ʨʘ ʨʝʘʣʠʟʘʮʠʠ ʜʦʨʦʞʥʦʡ ʧʦʜʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʤʫʣʴʪʠʤʦ-

ʜʘʣʴʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ. ɽʝ ʧʦʩʪʨʦʝʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʩʧʦʩʦʙʥʳ ʧʦʚʳʩʠʪʴ 

ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʦʙʱʝʝ ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʫʨʦʚʝʥʴ ʦʙʝʩʧʝ-

ʯʠʚʘʝʤʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʯʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʦʩʩʠʡʩʢʦʡ ʠ ʤʝʞʜʫ-

ʥʘʨʦʜʥʦʡ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʤʫʣʴʪʠʤʦʜʘʣʴʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʠʩʪʝʤʘ; 

ʪʨʘʥʩʧʦʨʪʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ; ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ. 

 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʥʦʚʦʡ ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʵʧʦʭʠ  çIndus-

trie 4.0è ʷʚʣʷʝʪʩʷ ʧʦʩʪʝʧʝʥʥʘʷ ʧʝʨʝʜʘʯʘ ʯʘʩʪʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʬʫʥʢʮʠʡ, 

ʨʘʥʝʝ ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʪʦʣʴʢʦ ʣʶʜʴʤʠ, ʩʧʝʮʠʘʣʴʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʢʦʛʥʠ-

ʪʠʚʥʳʤ ʩʠʩʪʝʤʘʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʚʪʦʥʦʤʥʳʤ ʘʚʪʦʤʦʙʠʣʷʤ, ʩʘʤʦʣʝʪʘʤ, ʧʦʝʟ-

ʜʘʤ ʠ ʩʫʜʘʤ.  

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʤʫʣʴʪʠʤʦʜʘʣʴʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʠʩʪʝʤʘ (ʜʘʣʝʝ ï 

ʀʄʊʉ) ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʮʝʩʩʦʚ ʢʦʥʚʝʨʛʝʥʮʠʠ (ʚʟʘʠʤʥʦʛʦ 

ʩʣʠʷʥʠʷ) ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʩʪʨʦʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦ-ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʨʠʩ. 1). ʕʪʠ ʢʦʥʚʝʨʛʝʥʪʥʳʝ ʧʨʦ-

ʮʝʩʩʳ ʧʨʠʚʦʜʷʪ ʢ ʨʝʘʣʴʥʦʤʫ ʬʦʨʤʠʨʦʚʘʥʠʶ ɽʜʠʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ 

ʩʪʨʘʥʳ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʝʝ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʝ ʢʦʤʧʣʝʢʩʥʦʝ (ʤʫʣʴʪʠʤʦ-

ʜʘʣʴʥʦʝ)  ʠʩʧʦʣʴʟʦʚʘʥʠʝ. 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʧʨʦʝʢʪ ʀʄʊʉ ï ʥʦʚʳʡ ʚʠʜ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʙʝʩʧʝʯʠʚʘʪʴ ʵʬʬʝʢʪʠʚ-

ʥʳʡ ʢʦʥʪʨʦʣʴ ʠ ʫʧʨʘʚʣʝʥʠʝ (ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ) ʚʥʫʪ-

ʨʠʤʦʜʘʣʴʥʳʤʠ ʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʧʦʪʦʢʘʤʠ ʠ ʠʭ ʙʝʟ-

ʦʧʘʩʥʦʩʪʴʶ. ɼʣʷ ʀʄʊʉ ʦʙʷʟʘʪʝʣʴʥ r[1]: 

ï ʤʦʙʠʣʴʥʦʩʪʴ ʩʪʘʥʮʠʡ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʠʟʤʝʥʷʪʴ ʩʝʪʝʚʫʶ ʪʦʧʦʣʦʛʠʶ;  
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ï ʧʦʜʜʝʨʞʢʘ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʤʫʣʴʪʠʩʝʨʚʠʩʥʦʩʪʴ), ʚʢʣʶʯʘʷ 

ʛʣʦʙʘʣʴʥʫʶ ʧʨʠʤʝʥʠʤʦʩʪʴ ʩʝʪʝʚʳʭ ʵʣʝʤʝʥʪʦʚ, ʧʨʠʦʨʠʪʝʪʥʦʩʪ ɹʦʙʩʣʫʞʠʚʘ-

ʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʚʳʧʦʣʥʝʥʠʝ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʫʯʝʪʦʤ ʚʳʧʦʣ-

ʥʝʥʠʷ ʧʨʘʚʠʣ ʠ ʪʨʝʙʦʚʘʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʪʘʨʠʬʠʢʘʮʠʠ ʫʩʣʫʛ ʚ ʢʘʞʜʦʡ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʤʦʜʝ; 

ï ʜʠʥʘʤʠʯʝʩʢʠʡ ʠ ʛʠʙʢʠʡ ʫʯʝʪ ʪʨʝʙʦʚʘʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʩʢʦʨʦʩʪʠ 

ʧʝʨʝʜʘʯʠ ʠ ʚʝʨʦʷʪʥʦʩʪʥʦ-ʚʨʝʤʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʟʘʜʘʚʘʝʤʳʭ ʧʨʠʣʦʞʝ-

ʥʠʷʤʠ); ʥʘʜʝʞʥʦʩʪʴ, ʜʦʩʪʫʧʥʦʩʪʴ, ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʤʦʜʫʣʴʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʪʝʭʥʠʯʝ-

ʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʫʟʣʦʚ ʧʦʜʩʝʪʝʡ. 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤ r

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʀʄʊʉ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʪʨʘʥʩʧʦʨʪ ʠ ʪʨʘʥʩ-

ʧʦʨʪʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʦʪʥʦʩʪ̫ʩʷ ʢ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʦʙʲʝʢʪʦʚ ʥʝ 

ʪʦʣʴʢʦ ʚ ʈʦʩʩʠʠ, ʥʦ ʠ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ. 

ʉʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʦʝ ʦʧʠʩʘʥʠʝ ʘʨʭʠʪʝʢʪʫʨʳ ʧʨʦʝʢʪʘ ʀʄʊʉ ʚ ʈʦʩ-

ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪʨʘʞʘʝʪ ʝʝ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ [2, 3, 

4] (ʨʠʩ. 2). ʅʠʞʥʠʡ ʫʨʦʚʝʥʴ ʦʪʨʘʞʘʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʪʝʣʝʢʦʤʤʫʥʠʢʘ-

ʮʠʦʥʥʦʛʦ ʩʪʝʢʘ ʧʨʦʪʦʢʦʣʦʚ OSI: ʤʦʜʘʣʴʥʳʝ ʩʝʪʠ ʜʦʩʪʫʧʘ (ʧʨʦʚʦʜʥʦʛʦ ʠ 

ʙʝʩʧʨʦʚʦʜʥʦʛʦ) ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʫʶ ʤʘʛʠʩʪʨʘʣʴʥʫʶ ʩʝʪʴ. ɺʪʦʨʦʡ ʫʨʦʚʝʥʴ 

(ʩʪʨʘʪʘ ʜʘʥʥʳʭ) ʦʪʨʘʞʘʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʦʙʱʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʘʥʥʳʭ, 

ʩʦʩʪʦʷʱʠʭ ʠʟ ʢʦʥʪʝʢʩʪʥʳʭ ʤʦʜʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ ʜʘʥʥʳʭ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʧʦʜʜʝʨʞʢʠ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʤʠ ʧʝʨʝʚʦʟʢʘʤʠ. ʊʨʝ-

ʀʥʪʝʛʨʠʨʦʚʘʥʥʘ̫ 

ʪʨʘʥʩʧʦʨʪʥʘ̫  

ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘ̫ 

ʩʝʪɹ

ʉʝʪɹ ʜʦʩʪʫʧʘ ʤʦʨʩʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ

ʉʝʪɹ ʜʦʩʪʫʧʘ 

ʘʚʠʘʮʠʦʥʥʦʛʦ  

ʪʨʘʥʩʧʦʨʪʘ

ʉʝʪɹ ʜʦʩʪʫʧʘ 

ʘʚʪʦʤʦʙʠʣɹʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ

ʉʝʪɹ ʜʦʩʪʫʧʘ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ
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ʪʠʡ ʫʨʦʚʝʥʴ (ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʪʨʘʪʘ) ʦʪʨʘʞʘʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʧʨʝʦʙ-

ʨʘʟʦʚʘʥʠʷ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʚ ʢʦʥʪʝʢʩʪʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʫʶ 

ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʤʦʜʘʣʴʥʳʭ ʠ ʪʨʘʥʩʤʦʜʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʦʙʲʝʢʪʦʚ ʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨ. ʏʝʪʚʝʨʪʳʡ ʫʨʦʚʝʥʴ ʧʦʜʜʝʨʞʠʚʘʝʪ ʬʫʥʢʮʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʢʦʥʪʝʢʩʪʥʳʭ ʟʥʘʥʠʡ ʠʟ ʚʨʝʤʝʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʢʦʥʪʝʢʩʪʥʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ ʧʦ ʟʘʧʨʦʩʘʤ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʝʜʦʩʪʘʚʣʝ-

ʥʠʝ ʟʥʘʥʠʡ ʧʦ ʟʘʧʨʦʩʘʤ). ʐʝʩʪʦʡ ʫʨʦʚʝʥʴ ʩʦʜʝʨʞʠʪ ʧʨʠʢʣʘʜʥʳʝ ʧʨʦʮʝʩʩʳ 

(ʤʦʜʘʣʴʥʳʝ ʠ ʪʨʘʥʩʤʦʜʘʣʴʥʳʝ), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʝ, ʠʥ-

ʬʦʨʤʘʮʠʶ ʠ ʟʥʘʥʠʷ ʙʣʘʛʦʜʘʨʷ ʧʨʷʤʳʤ ʠ ʢʨʦʩʩ-ʩʣʦʝʚʳʤ ʠʥʪʝʨʬʝʡʩʘʤ.  

ʉɼʄʊ ʉɼɸʚʊ ʉɼɸ ʉɼɾʊ
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ʉʪʨʘʪʘ ʤʘʛʠʩʪʨʘʣʴʥʦʡ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʝʪʠ 

ʉʪʨʘʪʘ  ʜʘʥʥʳʭ

 (ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ) 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʪʨʘʪʘ  

 (ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ) 

ʉʪʨʘʪʘ  ʟʥʘʥʠʡ

 ( ʆʙʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʟʥʘʥʠʡ ) 

ʉʪʨʘʪʘ ʦʙʱʠʭ ʧʨʠʣʦʞʝʥʠʡ  

ʇʇʄʊ
ʇʇɸʚʊ ʇʇɸ

ʇʇɾʊ

ʉɼʄʊ- ʉʝʪʠ  ʜʦʩʪʫʧʘ ʤʦʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ

ʉɼɸʚʊ - ʉʝʪʠ  ʜʦʩʪʫʧʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ

ʉɼɸ -  ʩʝʪʠ  ʜʦʩʪʫʧʘ ʘʚʠʘʮʠʠ

ʉɼɾʊ- ʉʝʪʠ  ʜʦʩʪʫʧʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ  ʪʨʘʥʩʧʦʨʪʘ

ʇʇʄʊ- ʇʨʠʢʣʘʜʥʳʝ ʧʨʦʮʝʩʩʳ  ʤʦʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ

ʇʇɸʚʊ - ʇʨʠʢʣʘʜʥʳʝ ʧʨʦʮʝʩʩʳ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ

ʇʇɸ -  ʇʨʠʢʣʘʜʥʳʝ ʧʨʦʮʝʩʩʳ ʘʚʠʘʮʠʠ

ʇʇɾʊ- ʇʨʠʢʣʘʜʥʳʝ ʧʨʦʮʝʩʩʳ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ  ʪʨʘʥʩʧʦʨʪʘ

ʇʨʠʢʣʘʜʥʳʝ ʧʨʦʮʝʩʩʳ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʠ ʪʨʘʥʩʤʦʜʘʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ

 

ʈʠʩ. 2. ʉʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʘʨʭʠʪʝʢʪʫʨʳ ʀʄʊʉ 

 

ʇʣʦʩʢʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʛʣʘʩʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʚʩʝʤʠ 

ʩʣʦʷʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, ʘ ʪʘʢʞʝ ʤʝʞʩʣʦʝʚʦʝ  ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. 

ʇʣʦʩʢʦʩʪʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʱʠʪʫ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʥʘ 

ʢʘʞʜʦʤ ʩʣʦʝ, ʦʪ ʩʣʫʯʘʡʥʳʭ ʠ ʧʨʝʜʥʘʤʝʨʝʥʥʳʭ ʥʝʛʘʪʠʚʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ.  
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ʉɼɸʚʊ -ʉʝʪʠ  ʜʦʩʪʫʧʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ

ʇʇɸʚʊ -ʇʨʠʢʣʘʜʥʳʝ ʧʨʦʮʝʩʩʳ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ

 
ʈʠʩ. 3. ʆʩʥʦʚʥʳʝ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʡ ʀʊʉ 

 

ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʩʝʪʴ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʡ ʀʊʉ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʨʦʟʨʘʯʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʫʧʨʘʚʣʷʶʱʝʡ, ʧʝʨʩʦʥʘʣʴʥʦʡ (ʘʙʦʥʝʥʪʩʢʦʡ), 
ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʠ ʜʦʨʦʞʥʦʡ ʧʦʜʩʠʩʪʝʤ (ʨʠʩ. 3). 

ʇʝʨʩʦʥʘʣʴʥʘʷ (ʘʙʦʥʝʥʪʩʢʘʷ) ʧʦʜʩʠʩʪʝʤʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʡ ʀʊʉ ʷʚ-

ʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʦʡ (ʧʦʜʜʝʨʞʠʚʘʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʦʙʱʝʩʝʪʝʚʳʝ ʧʨʠ-

ʣʦʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ) ʠ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʥʘ ʧʣʘʪʬʦʨʤʘʭ 

ʨʘʟʥʦʨʦʜʥʳʭ ʧʝʨʩʦʥʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ (ʛʘʜʞʝʪʦʚ). ʇʝʨʩʦʥʘʣʴʥʘʷ ʘʙʦʥʝʥʪ-

ʩʢʘʷ ʧʦʜʩʠʩʪʝʤʘ ʧʝʰʝʭʦʜʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʠʥʬʨʘʩʪʨʫʢ-

ʪʫʨʦʡ ʘʚʪʦʜʦʨʦʛ (ʧʦʣʫʯʝʥʠʝ ʯʝʨʝʟ ʙʝʩʧʨʦʚʦʜʥʳʝ ʙʘʟʦʚʳʝ ʩʪʘʥʮʠʠ ʟʥʘʥʠʡ ʦ 

ʨʘʩʧʠʩʘʥʠʠ ʜʚʠʞʝʥʠʷ ʠ ʦʧʪʠʤʘʣʴʥʳʭ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʤʘʨʰʨʫʪʘʭ) ʠ ʩ 

ʜʚʠʞʫʱʠʤʠʩʷ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ (ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʵʢʩʪʨʝʥʥʦʝ 

ʪʦʨʤʦʞʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʚ ʵʢʩʪʨʝʥʥʳʭ ʩʠʪʫʘʮʠʷʭ ʧʫʪʝʤ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʯʝʨʝʟ ʩʝʪʴ ʄ2ʈ ï çʯʝʣʦʚʝʢ ï ʤʘʰʠʥʘè). ʇʝʨʩʦʥʘʣʴʥʘʷ ʘʙʦʥʝʥʪ-

ʩʢʘʷ ʧʦʜʩʠʩʪʝʤʘ ʚʦʜʠʪʝʣʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʛʦ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʝ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʘʚʪʦʤʦʙʠʣʷ ʧʦʩʨʝʜʩʪʚʦʤ ʝʛʦ ʚʩʪʨʦʝʥ-

ʥʳʭ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ.  

ɸʨʭʠʪʝʢʪʫʨʘ ʫʧʨʘʚʣʷʶʱʝʡ ʧʦʜʩʠʩʪʝʤʳ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʡ ʀʊʉ ʦʙʝʩ-

ʧʝʯʠʚʘʝʪ: ʢʦʥʪʨʦʣʴ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʴʥʦʡ, ʘʚʪʦʤʦ-

ʙʠʣʴʥʦʡ ʠ ʜʦʨʦʞʥʦʡ ʧʦʜʩʠʩʪʝʤʘʤʠ ʯʝʨʝʟ ʧʨʦʚʦʜʥʳʝ ʠ ʙʝʩʧʨʦʚʦʜʥʳʝ ʧʦʜʩʠ-
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ʩʪʝʤʳ ʜʦʩʪʫʧʘ; ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʯʝʨʝʟ ʤʘʛʠʩʪʨʘʣʴʥʫʶ ʩʝʪʴ ʠ ʩʝʪʠ ʜʦʩʪʫʧʘ ʩ 

ʀʊʉ ʜʨʫʛʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʦʜ; ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ, ʠʥʬʦʨʤʘʮʠʠ ʠ ʟʥʘ-

ʥʠʡ ʦ ʩʚʦʠʭ ʧʦʜʩʠʩʪʝʤʘʭ ʮʝʥʪʨʘʣʴʥʦʡ ʫʧʨʘʚʣʷʶʱʝʡ ʩʪʘʥʮʠʠ ʀʄʊʉ ʠ ʦʙʝʩ-

ʧʝʯʠʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʯ ʧʦ ʧʦʜʜʝʨʞʢʝ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʫʩʣʫʛ (ʚ ʪʦʤ ʯʠʩʣʝ  ʢʦʥʪʨʦʣʴ ʠ ʫʧʨʘʚʣʝʥʠʝ ʘʚʪʦʤʦʙʠʣʝʤ); ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʜʨʫʛʠʤʠ ʘʚʪʦʤʦʙʠʣʷʤʠ ʚ ʠʥʪʝʨʝʩʘʭ ʙʝʩʢʦʥʬʣʠʢʪʥʦʛʦ ʠ ʙʝʟʦʧʘʩʥʦʛʦ ʜʚʠʞʝ-

ʥʠʷ; ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʘʙʦʥʝʥʪʩʢʦʡ ʠ ʜʦʨʦʞʥʦʡ ʧʦʜʩʠʩʪʝʤʘʤʠ ʀʊʉ; ʧʨʝʜʦ-

ʩʪʘʚʣʷʝʪ (ʧʦ ʟʘʧʨʦʩʫ) ʜʘʥʥʳʝ, ʠʥʬʦʨʤʘʮʠʶ ʠ ʟʥʘʥʠʷ ʦ ʪʨʘʥʩʧʦʨʪʥʦʤ ʩʨʝʜ-

ʩʪʚʝ; ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʦʚʝʱʝʥʠʝ ʘʚʘʨʠʡʥʳʭ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʩʣʫʞʙ ʚ ʩʣʫʯʘʝ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʥʘ ʜʦʨʦʛʝ [5ï8]. 

ɸʨʭʠʪʝʢʪʫʨʘ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʧʦʜʩʠʩʪʝʤʳ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʡ ʀʊʉ 

ʦʙʝʩʧʝʯʠʚʘʝʪ: ʢʦʥʪʨʦʣʴ ʠ ʫʧʨʘʚʣʝʥʠʝ ʘʚʪʦʤʦʙʠʣʝʤ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʜʨʫ-

ʛʠʤʠ ʘʚʪʦʤʦʙʠʣʷʤʠ ʚ ʠʥʪʝʨʝʩʘʭ ʙʝʩʢʦʥʬʣʠʢʪʥʦʛʦ ʠ ʙʝʟʦʧʘʩʥʦʛʦ ʜʚʠʞʝʥʠʷ,  

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʘʙʦʥʝʥʪʩʢʦʡ ʠ ʜʦʨʦʞʥʦʡ ʧʦʜʩʠʩʪʝʤʘʤʠ ʀʊʉ, ʧʨʝʜʦʩʪʘʚ-

ʣʷʝʪ (ʧʦ ʟʘʧʨʦʩʫ) ʜʘʥʥʳʝ, ʠʥʬʦʨʤʘʮʠʶ ʠ ʟʥʘʥʠʷ ʦ ʪʨʘʥʩʧʦʨʪʥʦʤ ʩʨʝʜʩʪʚʝ, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʦʚʝʱʝʥʠʝ ʘʚʘʨʠʡʥʳʭ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʩʣʫʞʙ ʚ ʩʣʫʯʘʝ ʚʦʟ-

ʥʠʢʥʦʚʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʥʘ ʜʦʨʦʛʝ. 

ɸʨʭʠʪʝʢʪʫʨʘ ʜʦʨʦʞʥʦʡ ʧʦʜʩʠʩʪʝʤʳ [9, 10] ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʡ ʀʊʉ 

ʦʙʝʩʧʝʯʠʚʘʝʪ: ʢʦʥʪʨʦʣʴ ʩʦʩʪʦʷʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ ʜʦʨʦʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫ-

ʨʦʡ (ʩʚʝʪʦʬʦʨʘʤʠ, ʩʦʜʝʨʞʘʥʠʝʤ ʵʣʝʢʪʨʦʥʥʳʭ ʠʥʬʦʨʤʠʨʫʶʱʠʭ ʟʥʘʢʦʚ ʠ 

ʪʘʙʣʦ, ʢʘʤʝʨʘʤʠ ʥʘʙʣʶʜʝʥʠʷ ʠ ʬʠʢʩʘʮʠʠ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ ʠ ʪ.ʜ.) ʠ ʧʨʝʜʦ-

ʩʪʘʚʣʷʝʪ ʪʝʣʝʤʘʪʠʯʝʩʢʠʝ ʫʩʣʫʛʠ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʧʦʜʩʠʩʪʝʤʝ, ʘ ʪʘʢʞʝ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʝ ʫʩʣʫʛʠ ʚʦʜʠʪʝʣʷʤ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ; ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʜʘʥʥʳʝ, ʠʥʬʦʨʤʘʮʠʶ ʠ ʟʥʘʥʠʷ ʦ ʩʚʦʠʭ ʵʣʝʤʝʥʪʘʭ (ʫʩʪʨʦʡʩʪʚʘʭ) ʜʨʫʛʠʤ 

ʧʦʜʩʠʩʪʝʤʘʤ ʠ ʫʯʘʩʪʚʫʝʪ ʚ ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʯ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʤʫʣʴʪʠʤʦ-

ʜʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ. 

ʊʨʘʥʩʧʦʨʪʥʳʝ ʰʣʶʟʳ ʀʄʊʉ ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʦʥʪʨʦʣʴ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʠ ʚʳʧʦʣʥʝʥʠʷ ʪʨʘʥʟʠʪʥʳʭ ʬʫʥʢʮʠʡ ʤʝʞʜʫ ʩʤʝʞʥʳʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʤʦ-

ʜʘʤʠ ʥʘ ʦʩʥʦʚʝ: ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʚʳʛʨʫʟʢʦʡ (ʤʝʞʜʫ ʤʦʜʘʤʠ); ʧʨʦ-

ʚʝʨʢʫ ʮʝʣʦʩʪʥʦʩʪʠ ʛʨʫʟʦʚ ʠ ʠʭ ʩʢʣʘʜʠʨʦʚʘʥʠʝ (ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ); ʧʝʨʝ-

ʬʦʨʤʘʪʠʨʦʚʘʥʠʝ ʠ ʧʝʨʝʫʧʘʢʦʚʢʫ ʛʨʫʟʦʚ; ʤʘʨʢʠʨʦʚʢʫ, ʫʯʝʪ, ʧʝʨʝʟʘʛʨʫʟʢʫ ʠ 

ʜʦʩʪʘʚʢʫ ʛʨʫʟʦʚ ʚ ʧʫʥʢʪʳ ʥʘʟʥʘʯʝʥʠʷ (ʚ ʩʣʝʜʫʶʱʝʡ ʤʦʜʝ) ʠ ʜʨ.; ʢʦʥʪʨʦʣʴ ʠ 

ʫʧʨʘʚʣʝʥʠʝ ʧʦʛʨʫʟʢʦʡ ʛʨʫʟʦʚ. 

ʇʨʦʝʢʪ ʀʄʊʉ ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ ʚʠʜʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʨʝʘʣʠʟʦʚʘʥʘ ʥʠ ʚ 

ʈʦʩʩʠʠ, ʥʠ ʚ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ. ʅʘʫʯʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʧʨʝʜʣʦʞʝʥʥʳʝ ʚ 

ʩʪʘʪʴʝ, ʧʦʟʚʦʣʷʪ ʧʨʠ ʜʘʣʴʥʝʡʰʝʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ  ʦʙʝʩʧʝʯʠʪʴ 

ʵʬʬʝʢʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ ʠ ʫʧʨʘʚʣʝʥʠʝ ʚʥʫʪʨʠʤʦʜʘʣʴʥʳʤʠ ʠ ʤʫʣʴʪʠʤʦʜʘʣʴ-

ʥʳʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʧʦʪʦʢʘʤʠ, ʧʦʚʳʩʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʘ ʪʨʘʥʩʧʦʨʪʝ, 

ʩʦʭʨʘʥʠʪʴ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʝ ʣʶʜʝʡ, ʯʪʦ ʚ ʠʪʦʛʝ ʧʨʠʚʝʜʝʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ 

ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʤʫ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʵʬʬʝʢʪʫ ʨʦʩʩʠʡʩʢʦʡ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ. 
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ɺʳʧʦʣʥʝʥʥʳʝ ʫʯʝʥʳʤʠ ʀʥʩʪʠʪʫʪʘ ʧʨʦʙʣʝʤ ʪʨʘʥʩʧʦʨʪʘ 

ʠʤ. ʅ.ʉ. ʉʦʣʦʤʝʥʢʦ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʀʇʊ ʈɸʅ) ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʟʚʦʣʷʶʪ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʩʦʟʜʘʪʴ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦʣʥʦʮʝʥ-

ʥʫʶ ʀʄʊʉ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʩ ʫʯʝʪʦʤ ʠʤʝʶʱʠʭʩʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʥʘʫʯʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʜʦʩʪʠʞʝʥʠʡ ʠʥʬʦʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʭ-

ʥʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʧʨʠ ʥʘʣʠʯʠʠ ʥʝʦʙʭʦʜʠʤʳʭ ʬʠʥʘʥʩʦʚʳʭ 

ʨʝʩʫʨʩʦʚ ʚʦʟʤʦʞʥʘ ʨʝʘʣʠʟʘʮʠʷ ʧʠʣʦʪʥʦʛʦ ʧʨʦʝʢʪʘ ʀʄʊʉ ʚ ʢʘʢʦʤ-ʣʠʙʦ 

ʩʫʙʲʝʢʪʝ ʈʦʩʩʠʠ (ʠʣʠ ʤʦʜʝ (ʚʠʜʝ) ʪʨʘʥʩʧʦʨʪʘ), ʢʦʪʦʨʳʡ ʧʦʚʳʩʠʪ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ; ʩʥʠʟʠʪ ʚʨʝʤʷ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ ʠ ʧʦʚʳʩʠʪ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠ-

ʩʪʝʤʳ; ʧʦʚʳʩʠʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʝʨʝʚʦʟʦʢ ʣʶʜʝʡ ʠ ʛʨʫʟʦʚ; ʦʙʝʩʧʝʯʠʪ ʙʦʣʝʝ 

ʚʳʩʦʢʫʶ ʵʢʦʣʦʛʠʯʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. 

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʧʦʩʪʨʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʀʄʊʉ ʈʌ ʚ ʨʘʤʢʘʭ ʩʦʚʨʝ-

ʤʝʥʥʦʡ ʢʦʥʮʝʧʮʠʠ çIndustrie 4.0è [11] ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʟʜʘʥʠʝ ʚ ʨʘʤʢʘʭ ʄʠ-

ʥʠʩʪʝʨʩʪʚʘ ʪʨʘʥʩʧʦʨʪʘ çʧʷʪʦʡ ʤʦʜʳè, ʦʪʚʝʯʘʶʱʝʡ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʨʘʟ-

ʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ, ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 
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CONCEPT OF CREATION INTELLECTUAL MULTIMODAL  

TRANSPORT SYSTEM OF RUSSIA 

 

The problem of concept development and development of intellectual multimodal 

transport system in Russia is considered. A description of its architecture providing the 

implementation of the main functional elements is given; a stereological model of the 

telecommunications subsystem of motor transport mode (as part of an intellectual 

transport system). The architecture of the implementation of the road management sub-

system for the intellectual multimodal transport system is described in detail. Its construc-

tion and application can improve the functional efficiency, the overall quality of service, 

the level of security provided and the ecological compatibility of the functioning of the 

Russian and international transport systems. 
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ʇɽʈʉʇɽʂʊʀɺʅʆɽ ʈɸɿɺʀʊʀɽ ʊʈɸʅʉʇʆʈʊʅʆʁ  

ɼɽʗʊɽʃʔʅʆʉʊʀ ɺ ʆɹʃɸʉʊʀ ʇɸʉʉɸɾʀʈʉʂʀʍ ʇɽʈɽɺʆɿʆʂ 
 

ʇʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʚʠʪʠʷ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʟʘ ʙʦʣʴ-

ʰʦʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦ-

ʛʨʘʤʤ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩ ʫʯʝʪʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʠ 

ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʢʦʥʢʫʨʝʥʮʠʠ. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʩʩʘʞʠʨʩʢʠʝ ʧʝʨʝʚʦʟʢʠ; ʤʘʨʰʨʫʪʥʘʷ ʩʝʪʴ; ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜ-

ʩʪʚʘ; ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ; ʢʦʥʢʫʨʝʥʮʠʷ; ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ. 

 

ʇʘʩʩʘʞʠʨʩʢʠʝ ʧʝʨʝʚʦʟʢʠ ʢʘʢ ʯʘʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʧʦ-

ʩʣʝʜʥʠʝ ʛʦʜʳ ʩʪʘʣʠ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʧʨʠʥʦʩʠʪʴ ʩʫʱʝʩʪʚʝʥʥʳʝ ʜʦʭʦ-

ʜʳ. ɽʩʣʠ 30ï40 ʣʝʪ ʥʘʟʘʜ ʦʥʠ ʩʦʩʪʘʚʣʷʣʠ 7ï12 % ʚ ʦʙʲʝʤʝ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʠ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʠ 

ʢ ʥʠʤ ʙʳʣʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʦʪʥʦʰʝʥʠʝ, ʪʦ ʚ 2016 ʛʦʜʫ ʠʭ ʜʦʣʷ ʩʦʩʪʘʚʣʷʣʘ 

30ï35 %. ʇʘʩʩʘʞʠʨʩʢʠʝ ʧʝʨʝʚʦʟʢʠ ʩʪʘʣʠ ʧʨʠʥʦʩʠʪʴ ʜʦʭʦʜʳ. ʆʩʦʙʝʥʥʦ ʵʪʦ 

ʢʦʩʥʫʣʦʩʴ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʫ ʢʦʪʦʨʳʭ ʦʪʤʝʯʝʥʦ ʨʝʟʢʦʝ ʧʘ-

ʜʝʥʠʝ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ. ʋʩʠʣʠʣʘʩʴ ʢʦʥʢʫʨʝʥʮʠʷ ʥʘ ʨʳʥʢʝ ʧʘʩʩʘʞʠʨʩʢʠʭ 

ʧʝʨʝʚʦʟʦʢ ʧʦ ʚʩʝʤ ʚʠʜʘʤ ʩʦʦʙʱʝʥʠʡ. ɸʢʪʠʚʥʫʶ ʧʦʟʠʮʠʶ ʟʘʥʷʣʠ ʯʘʩʪʥʳʝ 

ʧʝʨʝʚʦʟʯʠʢʠ, ʢʘʢ ʙʝʣʦʨʫʩʩʢʠʝ, ʪʘʢ ʠ ʠʥʦʩʪʨʘʥʥʳʝ. ʀʭ ʜʦʣʷ ʚ ʦʩʚʦʝʥʠʠ 

ʨʳʥʢʘ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʨʝʟʢʦ ʚʦʟʨʦʩʣʘ ʠ ʟʘ ʧʝʨʚʦʝ ʧʦʣʫʛʦʜʠʝ 

2017 ʛʦʜʘ ʩʦʩʪʘʚʠʣʘ ʩʚʳʰʝ 42 %, ʘ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʩʦʦʙʱʝʥʠʠ ï 64 %. 

ʆʛʨʘʥʠʯʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝ ʜʘʣʠ, 

ʪʘʢ ʢʘʢ ʚʦʟʥʠʢʣʠ ʨʘʟʥʦʛʦ ʨʦʜʘ ʩʤʝʰʘʥʥʳʝ ʙʝʣʦʨʫʩʩʢʦ-ʠʥʦʩʪʨʘʥʥʳʝ ʪʨʘʥʩ-

ʧʦʨʪʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʯʪʦ ʧʨʠʥʝʩʣʦ ʝʱʝ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʪʝʨʠ ʢʘʢ 

ʦʙʲʝʤʦʚ ʧʝʨʝʚʦʟʦʢ, ʪʘʢ ʠ ʜʝʥʝʞʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʉ ʫʯʝʪʦʤ ʩʦʟʜʘʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʨʘʟʚʠ-

ʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ, ʢʦʪʦʨʦʝ 

ʤʦʞʝʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ: 

ï ʩʦʟʜʘʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʦʡ çʜʦʨʦʞʥʦʡ ʢʘʨʪʳè ʨʘʟʚʠʪʠʷ ʧʘʩʩʘʞʠʨ-

ʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʚ ʩʪʨʘʥʝ ʢʘʢ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʩ ʫʯʝʪʦʤ ʨʘʙʦʪʳ ʚʩʝʭ ʚʠʜʦʚ 

ʪʨʘʥʩʧʦʨʪʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʧʘʨʪʥʝʨʩʪʚʘ;  

ï ʩʦʟʜʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʣʦʛʠʩʪʠʢʠ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ; 

ï ʩʦʟʜʘʥʠʝ ʥʦʚʦʡ ʩʭʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʘʨʢʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʣʠʟʠʥʛʘ ʠ ʧʘʨʪʥʝʨʩʪʚʘ ʩ ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʷʤʠ ʩʦʚʨʝʤʝʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ;  

ï ʧʨʦʚʝʜʝʥʠʝ ʥʦʚʦʡ ʬʠʣʦʩʦʬʠʠ ʚ ʦʙʣʘʩʪʠ ʪʘʨʠʬʥʦʡ ʧʦʣʠʪʠʢʠ ʥʘ 

ʧʘʩʩʘʞʠʨʩʢʠʝ ʧʝʨʝʚʦʟʢʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʚʳʜʝʨʞʘʪʴ ʢʦʥʢʫʨʝʥʮʠʶ ʠ 

ʦʙʝʩʧʝʯʠʪʴ ʪʨʘʥʩʧʦʨʪʥʫʶ ʜʦʩʪʫʧʥʦʩʪʴ ʚʩʝʤʫ ʥʘʩʝʣʝʥʠʶ ʩʪʨʘʥʳ; 

ï ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ ʚ ʦʙʣʘʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ. 

ʉʦʟʜʘʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʦʡ çʜʦʨʦʞʥʦʡ ʢʘʨʪʳè ʨʘʟʚʠʪʠʷ ʧʘʩʩʘʞʠʨʩʢʠʭ 

ʧʝʨʝʚʦʟʦʢ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʥʘʙʦʨ ʦʙʦʩʥʦʚʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʧʨʦʜʦʣ-

ʞʠʪʝʣʴʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫ (20ï30 ʣʝʪ), ʦʭʚʘʪʳʚʘʶʱʠʭ ʜʝʡʩʪʚʠʷ ʧʝʨʝʚʦʟʯʠ-

ʢʦʚ, ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʫʯʘʩʪʠʝ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ, 

ʛʦʩʫʜʘʨʩʪʚʘ ï ʛʣʘʚʥʦʛʦ ʚʣʘʜʝʣʴʮʘ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ.  

ʉ ʫʯʝʪʦʤ ʨʦʩʪʘ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʦʙʱʝʩʪʚʘ ʧʦʪʨʝʙ-

ʥʦʩʪʴ ʚ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʢʘʭ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʩʦʦʙʱʝʥʠʠ ʟʘ ʧʦʩʣʝʜ-

ʥʠʝ ʛʦʜʳ ʚʦʟʨʦʩʣʘ ʚ 1,5ï3 ʨʘʟʘ. ɺ ʦʩʥʦʚʥʦʤ ʵʪʦʤʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʘʟʚʠʪʠʝ 
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ʪʫʨʠʟʤʘ. ʈʦʩʪ ʦʙʲʝʤʦʚ ʚʥʫʪʨʠʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʝʨʝʚʦʟʦʢ ʷʚʣʷʝʪʩʷ ʥʝʟʥʘ-

ʯʠʪʝʣʴʥʳʤ (2ï3 % ʚ ʛʦʜ) ʠ ʚ ʦʩʥʦʚʥʦʤ ʩʚʷʟʘʥ ʩ ʪʨʫʜʦʚʳʤʠ ʠ ʢʫʣʴʪʫʨʥʦ-

ʙʳʪʦʚʳʤʠ ʧʝʨʝʜʚʠʞʝʥʠʷʤʠ ʛʨʘʞʜʘʥ. ʆʧʘʩʝʥʠʷ ʠ ʧʨʦʛʥʦʟʳ ʫʯʝʥʦʛʦ ʤʠʨʘ ʦ 

ʪʦʤ, ʯʪʦ ʘʚʪʦʤʦʙʠʣʠʟʘʮʠʷ ʥʘʩʝʣʝʥʠʷ ʦʢʘʞʝʪ ʨʝʟʢʦ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʵʪʦʪ ʚʠʜ ʧʝʨʝʚʦʟʦʢ, ʚʳʜʚʠʥʫʪʳʝ ʚ 1990-ʝ ʠ 2000-ʝ ʛʦʜʳ, ʥʝ ʧʦʜʪʚʝʨʜʠʣʠʩʴ. 

ɹʳʩʪʨʳʝ ʪʝʤʧʳ ʘʚʪʦʤʦʙʠʣʠʟʘʮʠʠ ʥʘʩʝʣʝʥʠʷ ʚ ʧʝʨʠʦʜ 2008ï2014 ʛʦʜʦʚ ʥʝ 

ʦʢʘʟʘʣʠ ʚʣʠʷʥʠʷ ʥʘ ʦʙʲʝʤʳ ʧʝʨʝʚʦʟʦʢ ʧʘʩʩʘʞʠʨʦʚ, ʢʘʢ ʚ ʧʨʠʛʦʨʦʜʥʦʤ, ʪʘʢ 

ʠ ʚ ʛʦʨʦʜʩʢʦʤ ʩʦʦʙʱʝʥʠʠ. ʅʘʨʷʜʫ ʩ ʪʝʤʧʘʤʠ ʨʦʩʪʘ ʘʚʪʦʤʦʙʠʣʠʟʘʮʠʠ ʥʘʩʝ-

ʣʝʥʠʷ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʠ ʪʝʤʧʳ ʝʛʦ ʩʪʘʨʝʥʠʷ ʠ ʩʥʠʞʝʥʠʷ ʧʣʘʪʝʞʝʩʧʦʩʦʙ-

ʥʦʩʪʠ, ʯʪʦ ʩʪʘʣʦ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʥʘ 

ʦʙʱʝʩʪʚʝʥʥʦʤ ʛʦʨʦʜʩʢʦʤ ʠ ʧʨʠʛʦʨʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ (ʵʪʦ ʭʦʨʦʰʦ ʧʨʦʩʣʝ-

ʞʠʚʘʝʪʩʷ ʚ ʛ. ʄʠʥʩʢʝ ʠ ʦʙʣʘʩʪʥʳʭ ʮʝʥʪʨʘʭ).     

ʆʪʩʫʪʩʪʚʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʣʦʛʠʩʪʠʢʠ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʧʨʠʥʦ-

ʩʠʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʥʝʜʦʙʦʨ ʚʳʨʫʯʢʠ ʦʪ ʵʪʦʛʦ ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʚʩʝʭ ʚʠ-

ʜʘʭ ʪʨʘʥʩʧʦʨʪʘ, ʦʩʦʙʝʥʥʦ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʩʦʦʙʱʝʥʠʠ. ɺ 2017 ʛʦʜʫ ʪʫ-

ʨʠʟʤ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ, ʚʳʝʟʜ ʥʘ ʦʪʜʳʭ ʢ ʤʦʨʶ ʦʭʚʘʪʠʣ ʙʦʣʝʝ 2,3 ʤʣʥ 

ʛʨʘʞʜʘʥ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ. ʇʨʠ ʵʪʦʤ ʘʢʪʫʘʣʴʥʳʤʠ ʙʳʣʠ ʤʘʨʰʨʫʪʳ, ʥʘ 

ʢʦʪʦʨʳʭ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʨʘʙʦʪʘʣʠ ʠʥʦʩʪʨʘʥʥʳʝ ʯʘʩʪʥʳʝ ʧʝʨʝʚʦʟ-

ʯʠʢʠ, ʢʦʪʦʨʳʝ ʩʤʦʛʣʠ ʨʘʟʨʘʙʦʪʘʪʴ ʙʦʣʝʝ ʜʝʰʝʚʳʝ ʚʘʨʠʘʥʪʳ ʩʤʝʰʘʥʥʦʡ 

ʬʦʨʤʳ ʧʝʨʝʚʦʟʦʢ. ʉ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʘʢʪʫʘʣʴʥʳʤʠ ʙʳʣʠ ʘʵʨʦʧʦʨʪʳ ɺʘʨ-

ʰʘʚʳ, ɺʠʣʴʥʶʩʘ, ʈʠʛʠ ʠ ʂʠʝʚʘ, ʄʦʩʢʚʳ, ʚʦʟʥʠʢʣʠ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʩʭʝʤʳ, 

ʫʜʦʙʥʳʝ ʜʣʷ ʥʘʩʝʣʝʥʠʷ. ʂʨʦʤʝ ʜʝʰʝʚʦʛʦ ʧʨʦʝʟʜʘ ʦʥʠ ʧʨʝʜʧʦʣʘʛʘʶʪ ʠ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʜʦʙʩʪʚʘ: ʧʨʦʝʟʜ ʦʪ ʜʦʤʘ ʜʦ ʟʦʥʳ ʚʳʣʝʪʘ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʣʦʫʢʦʩʪʝʨʦʚ; ʧʨʠʦʙʨʝʪʝʥʠʝ ʙʠʣʝʪʦʚ ʥʘ ʚʝʩʴ ʤʘʨʰʨʫʪ ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ; ʦʧʣʘ-

ʪʘ ʧʨʝʙʳʚʘʥʠʷ ʚ ʩʪʨʘʥʝ ʥʘʭʦʞʜʝʥʠʷ ʙʝʟ ʧʦʩʨʝʜʥʠʢʦʚ (ʵʢʦʥʦʤʠʷ ʜʦ 30 %). 

ɼʣʷ ʧʨʠʤʝʨʘ, ʧʨʦʝʟʜ ʧʦ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʝ ʧʦ ʤʘʨʰʨʫʪʫ ɻʦʤʝʣʴ ï ʄʦʩʢʚʘ 

ʩʪʦʠʪ 164 ʙʝʣ. ʨʫʙ., ʜʘʣʝʝ ʧʨʝʜʩʪʦʠʪ ʧʨʦʝʟʜ ʥʘ ʄʦʩʢʦʚʩʢʦʤ ʤʝʪʨʦ ʜʦ ʉʘʚʝ-

ʣʦʚʩʢʦʛʦ ʚʦʢʟʘʣʘ, ʧʨʦʝʟʜ ʥʘ çʃʘʩʪʦʯʢʝè ʜʦ ʘʵʨʦʧʦʨʪʘ ɺʥʫʢʦʚʦ. ʊʘʢʘʷ ʩʭʝʤʘ 

ʥʝ ʩʨʘʙʘʪʳʚʘʝʪ, ʥʘʩʝʣʝʥʠʝ ʚʳʙʠʨʘʝʪ ʯʘʩʪʥʳʡ ʚʘʨʠʘʥʪ. 

ʂʨʦʤʝ ʪʦʛʦ, ʜʝʡʩʪʚʫʶʱʘʷ ʩʭʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʘʨʢʘ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ ʜʣʷ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʫʩʪʘʨʝʣʘ. ʆʥʘ ʩʬʦʨʤʠʨʦʚʘʣʘ ʤʦʥʦʧʦ-

ʣʠʟʘʮʠʶ ʦʜʥʦʛʦ ʧʦʩʪʘʚʱʠʢʘ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ ʪʨʘʥʩʧʦʨʪ-

ʥʳʭ ʩʨʝʜʩʪʚ ʠ ʥʝʚʳʩʦʢʦʤʫ ʢʘʯʝʩʪʚʫ ʠʩʧʦʣʥʝʥʠʷ (ʣʝʪʦʤ ʢʦʥʜʠʮʠʦʥʝʨ ʥʝ 

ʨʘʙʦʪʘʝʪ, ʟʠʤʦʡ ʭʦʣʦʜʥʦ), ʥʠʟʢʦʡ ʥʘʜʝʞʥʦʩʪʠ ʚ ʨʘʙʦʪʝ ʠ ʯʘʩʪʦʡ ʚʦʟʛʦʨʘʝ-

ʤʦʩʪʠ. ʄʦʥʦʧʦʣʠʟʘʮʠʷ ʧʦʩʪʘʚʦʢ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦ 

ʤʥʦʛʠʭ ʛʦʩʫʜʘʨʩʪʚʘʭ ʠ ʧʨʠʥʦʩʠʪ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ. ʅʦ ʦʥʘ ʩʪʨʦʠʪʩʷ ʥʘ 

ʜʚʫʭ ʧʨʠʥʮʠʧʘʭ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʣʠʟʠʥʛʘ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝ-

ʣʷ ʠ ʥʦʨʤʘʪʠʚʥʘʷ ʟʘʤʝʥʘ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʚ 

ʩʝʨʚʠʩʥʳʭ ʮʝʥʪʨʘʭ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ʇʦ ʧʝʨʚʦʤʫ ʬʘʢʪʦʨʫ ʧʨʦʠʟʚʦʜʠʪʝʣʴ 

(ʧʨʝʜʧʦʣʦʞʠʤ, ʄɸɿ) ʟʘ ʩʯʝʪ ʩʦʙʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʢʨʝʜʠʪʫʝʪ ʧʦʩʪʘʚʢʠ 

ʘʚʪʦʙʫʩʦʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʧʦ ʥʠʟ-

ʢʦʡ ʧʨʦʮʝʥʪʥʦʡ ʩʪʘʚʢʝ (ʜʦ 10 % ʩ ʫʯʝʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʩʢʦʨʝʥʥʦʡ ʘʤʦʨ-
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ʪʠʟʘʮʠʠ ʥʘ ʵʪʠ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ). ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʦʨʤʘʪʠʚ: ʰʠʥʳ 

(ʧʨʦʠʟʚʦʜʩʪʚʘ ɹʐʂ) ʧʦʜʣʝʞʘʪ ʟʘʤʝʥʝ ʧʦ ʧʨʦʙʝʛʫ 50 000 ʢʤ ʧʦʣʥʦʩʪʴʶ, 

ʜʚʠʛʘʪʝʣʴ ï ʧʦ ʠʩʪʝʯʝʥʠʠ 5 ʣʝʪ ʨʘʙʦʪʳ ʚ ʛʦʨʦʜʩʢʦʤ ʠ 7,5 ʣʝʪ ʚ ʧʨʠʛʦʨʦʜʥʦʤ 

ʩʦʦʙʱʝʥʠʠ, ʘʚʪʦʙʫʩ ʧʦʣʥʦʩʪʴʶ ʩʜʘʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʶ ʧʦʩʣʝ 10 ʣʝʪ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ ʚ ʛʦʨʦʜʩʢʦʤ ʩʦʦʙʱʝʥʠʠ ʠ 15 ï ʚ ʧʨʠʛʦʨʦʜʥʦʤ. ʇʨʠ ʵʪʦʤ ʪʨʘʥʩ-

ʧʦʨʪʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʞʝʩʪʢʦ ʧʨʠʚʷʟʘʥʘ ʢ ʧʨʦʠʟʚʦʜʠʪʝʣʶ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ, ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʜʦʣʛʦʩʨʦʯʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʩʦʙ-

ʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʠʩʢʣʶʯʝʥʳ ʩʝʨʳʝ ʩʭʝʤʳ ʧʦʩʪʘʚʦʢ. 

ɺʥʝʜʨʝʥʠʝ ʥʦʚʦʡ ʬʠʣʦʩʦʬʠʠ ʚ ʦʙʣʘʩʪʠ ʪʘʨʠʬʥʦʡ ʧʦʣʠʪʠʢʠ ʥʘ ʧʘʩ-

ʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʢʘʭ, ʧʦʤʦʛʘʶʱʝʡ ʧʝʨʝʚʦʟʯʠʢʘʤ ʚʳʜʝʨʞʘʪʴ ʢʦʥʢʫʨʝʥ-

ʮʠʶ ʠ ʦʙʝʩʧʝʯʠʪʴ ʪʨʘʥʩʧʦʨʪʥʫʶ ʜʦʩʪʫʧʥʦʩʪʴ ʚʩʝʤʫ ʥʘʩʝʣʝʥʠʶ, ʚr ʧʦʣʥʝʥʦ 

ʧʨʘʢʪʠʯʝʩʢʠ ʫ ʚʩʝʭ ʩʦʩʝʜʝʡ ʥʘʰʝʡ ʩʪʨʘʥʳ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʶ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʦʚ ʢ ʠʥʦʩʪʨʘʥʥʳʤ ʧʝʨʝʚʦʟʯʠʢʘʤ. ʊʘʢ, 

ʧʨʦʝʟʜ ʚ ʧʣʘʮʢʘʨʪʥʦʤ ʚʘʛʦʥʝ ʠʟ ɻʦʤʝʣʷ ʜʦ ʂʠʝʚʘ ʩʪʦʠʪ 68 ʙʝʣ. ʨʫʙ., ʘ ʥʘ 

ʘʚʪʦʙʫʩʝ ʚʩʝʛʦ 13,7 ʨʫʙ. ʇʨʠ ʵʪʦʤ ʩʧʨʦʩ ʥʘ ʧʦʝʟʜ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʘʣ, ʘ ʥʘ 

ʘʚʪʦʙʫʩ ʚʳʨʦʩ (ʠʟ ʂʠʝʚʘ ʚ ʩʪʨʦʥʫ ɻʦʤʝʣʷ ʝʞʝʜʥʝʚʥʦ ʦʪʧʨʘʚʣʷʶʪʩʷ ʘʚʪʦʙʫ-

ʩʳ ʢʘʞʜʳʝ 0,5 ʯ ʧʦʩʣʝ 16:00).  

ɺ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʜʘʚʥʦ ʫʩʪʦʷʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʪʘʨʠʬʥʳʭ ʩʭʝʤ: ʥʘ 

ʧʨʦʝʟʜ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʩʦʦʙʱʝʥʠʠ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 20 %, 

ʚ ʤʝʞʜʫʛʦʨʦʜʥʝʤ ï ʥʘ 12,5ï15%, ʚ ʧʨʠʛʦʨʦʜʥʦʤ ʠ ʛʦʨʦʜʩʢʦʤ ï ʥʘ 7 % (ʧʨʠ 

ʥʫʣʝʚʦʡ ʦʧʣʘʪʝ ʅɼʉ, ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʘʢʮʠʟʦʚ ʥʘ ʪʦʧʣʠ-

ʚʦ). ɺʪʦʨʳʤ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʜʦʩʪʠʞʝʥʠʝ 100 % ʥʘʣʠʯʠʷ ʧʨʦ-

ʝʟʜʥʳʭ ʙʠʣʝʪʦʚ ʫ ʛʨʘʞʜʘʥ ʜʣʷ ʧʨʦʝʟʜʘ ʚ ʧʨʠʛʦʨʦʜʥʦʤ ʠ ʛʦʨʦʜʩʢʦʤ ʩʦʦʙ-

ʱʝʥʠʠ (ʵʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʜʦʛʦʚʦʨʘ, ʚ ʢʦʪʦ-

ʨʦʤ ʦʛʦʚʘʨʠʚʘʝʪʩʷ ʦʧʣʘʪʘ ʛʦʜʦʚʦʛʦ ʧʨʦʝʟʜʥʦʛʦ ʨʘʙʦʪʥʠʢʘʤ, ʫʯʝʥʠʢʘʤ, ʧʝʥ-

ʩʠʦʥʝʨʘʤ). ʀʥʦʩʪʨʘʥʥʳʝ ʛʨʘʞʜʘʥʝ ʦʧʣʘʯʠʚʘʶʪ ʧʦʣʥʦʩʪʴʶ ʧʨʦʝʟʜ ʙʝʟ ʣʴʛʦʪ 

ʠ ʩʢʠʜʦʢ. ɼʣʷ ʥʠʭ ʪʘʢʞʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʙʦʥʫʩ ï ʧʨʠ ʧʨʠʦʙʨʝʪʝʥʠʠ 

ʧʨʦʝʟʜʥʦʛʦ ʙʠʣʝʪʘ ʥʘ ʧʝʨʠʦʜ ʧʨʝʙʳʚʘʥʠʷ ʚ ʩʪʨʘʥʝ ʦʥʠ ʦʧʣʘʯʠʚʘʶʪ 40ï60 % 

ʦʪ ʧʦʣʥʦʡ ʩʪʦʠʤʦʩʪʠ ʨʘʟʦʚʦʛʦ ʧʨʦʝʟʜʘ. ʕʢʦʥʦʤʷʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ 

ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʟʜʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠ ʚʳʧʦʣʥʝʥʠʶ ʢʦʥʪʨʦʣʴʥʳʭ ʬʫʥʢ-

ʮʠʡ (ʜʦ 12ï15 % ʦʪ ʪʘʨʠʬʘ). 

ɺ ɹʝʣʘʨʫʩʠ ʦʙʲʷʚʣʝʥʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ ʚʦ ʤʥʦ-

ʛʠʭ ʚʠʜʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʦʙʣʘʩʪʠ ʪʨʘʥʩʧʦʨʪʘ ʦʥʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʠʤʝ-

ʥʷʝʪʩʷ. ʇʨʠ ʵʪʦʤ ʚ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʢʘʭ ʦʥʦ ʤʦʞʝʪ ʧʨʠʥʝʩʪʠ ʙʦʣʴʰʫʶ 

ʧʦʣʴʟʫ. ʄʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʤʘʨʰʨʫʪʢʠ, ʢʦʪʦʨʳʝ 

ʢʫʨʩʠʨʫʶʪ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʟʘʛʨʫʞʝʥʥʳʭ ʛʦʨʦʜʩʢʠʭ ʤʘʨʰʨʫʪʘʭ ʧʨʠ ʫʧʫʱʝ-

ʥʠʠ ʦʩʥʦʚʥʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ (ʦʥ ʚ ʩʦʩʪʦʷʥʠʠ ʚʳʧʦʣʥʷʪʴ ʵʪʠ ʧʝʨʝ-

ʚʦʟʢʠ). ɻʣʘʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʤʘʨʰʨʫʪʦʢ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ ʨʘʙʦʪʘʶʪ ʙʝʟ 

ʣʴʛʦʪ ʠ ʚ çʜʝʥʝʞʥʦʝè ʚʨʝʤʷ ʩʫʪʦʢ. ɺ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʪʦʣʴʢʦ ʥʘ ʤʘʣʦʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ (ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʧʨʠʛʦʨʦʜ-

ʥʳʭ ʠ ʚ ʩʬʝʨʝ ʪʫʨʠʟʤʘ ʚ ʦʛʨʘʥʠʯʝʥʥʳʡ ʧʝʨʠʦʜ ʛʦʜʘ), ʚ ʥʝʧʝʨʩʧʝʢʪʠʚʥʳʡ 

ʧʝʨʠʦʜ ʩʫʪʦʢ (ʥʦʯʴʶ). ʇʨʠ ʵʪʦʤ ʩʫʪʴ ʧʘʨʪʥʝʨʩʪʚʘ ʯʘʩʪʥʠʢʘ ʩ ʛʦʩʫʜʘʨʩʪʚʦʤ 
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ʟʘʢʣʶʯʘʝʪʩʷ ʢʘʢ ʚ ʧʨʝʬʝʨʝʥʮʠʷʭ, ʘʥʘʣʦʛʠʯʥʳʭ ʜʣʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʦʨʛʘ-

ʥʠʟʘʮʠʡ, ʪʘʢ ʠ ʚ ʩʬʝʨʝ ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʢʦʥʪʨʦʣʷ ʟʘ ʨʝʛʣʘʤʝʥʪʦʤ 

ʨʘʙʦʪʳ ʚʦʜʠʪʝʣʝʡ ʠ ʬʠʥʘʥʩʦʚʦʡ ʜʠʩʮʠʧʣʠʥʦʡ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ. 
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ʄʅʆɻʆʇʆɿʀʎʀʆʅʅɸʗ ʉʀʉʊɽʄɸ ʅɸɹʃʖɼɽʅʀʗ  

ʂɸʂ ʇɽʈʉʇɽʂʊʀɺʅʆɽ ʅɸʇʈɸɺʃɽʅʀɽ ʈɸɿɺʀʊʀʗ  

ɸɺʀɸʎʀʆʅʅʆʁ ʅɸɺʀɻɸʎʀʀ 
 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʥʦʛʦʧʦʟʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘʙʣʶʜʝ-

ʥʠʷ ʢʘʢ ʦʩʥʦʚʥʦʡ ʩʠʩʪʝʤʳ ʥʘʙʣʶʜʝʥʠʷ ʘʵʨʦʥʘʚʠʛʘʮʠʠ. ʇʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʤʥʦʛʦʧʦʟʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʥʦʛʦʧʦʟʠʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʥʘʙʣʶʜʝʥʠʷ; ʘʚʠʘʮʠʦʥʥʦʝ ʥʘʙʣʶʜʝ-

ʥʠʝ; ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʟʘʚʠʩʠʤʦʝ ʥʘʙʣʶʜʝʥʠʝ. 

 

ɸʚʠʘʮʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʙʳʩʪʨʦʨʘʩʪʫʱʠʭ ʦʙʣʘʩʪʝʡ ʪʨʘʥʩ-

ʧʦʨʪʘ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʩʪʦʷʥʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʜʝʨ-

ʥʠʟʘʮʠʠ ʘʵʨʦʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʆʜʥʘʢʦ ʚ ʩʚʷʟʠ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝ-
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ʥʴʶ ʠʥʪʝʛʨʘʮʠʠ ʙʦʨʪʦʚʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ ʨʘʟ-

ʨʘʙʘʪʳʚʘʝʤʳʝ ʠ ʚʥʝʜʨʷʝʤʳʝ ʩʠʩʪʝʤʳ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʜʚʠʞʝʥʠʝʤ ʚʦʟʜʫʰʥʦ-

ʛʦ ʩʫʜʥʘ ʜʦʣʞʥʳ ʧʨʠʚʦʜʠʪʴ ʢ ʤʠʥʠʤʘʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʙʦʨʪʦʚʦʛʦ ʦʙʦʨʫ-

ʜʦʚʘʥʠʷ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʢʦʥʮʝʧʮʠʠ CNS/ATM ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʦ ʚʦʟʜʫʰʥʦʤ ʩʫʜʥʝ ʚ ʧʦʣʝʪʝ ʷʚʣʷʝʪʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʟʘʚʠʩʠʤʦʝ ʥʘʙʣʶʜʝʥʠʝ (ɸɿʅ ʠʣʠ ADB ʚ ʘʥʛʣʦʷʟʳʯʥʦʡ ʣʠ-

ʪʝʨʘʪʫʨʝ) ï ʤʝʪʦʜ ʥʘʙʣʶʜʝʥʠʷ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤ ʚʦʟʜʫʰʥʦʝ ʩʫʜʥʦ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦ ʣʠʥʠʷʤ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʢʦʥʢʨʝʪʥʦʤʫ 

(ɸɿʅ-ʂ) ʠʣʠ ʣʶʙʦʤʫ (ɸɿʅ-ɺ) ʧʦʪʨʝʙʠʪʝʣʶ ʠʥʬʦʨʤʘʮʠʶ, ʧʦʣʫʯʝʥʥʫʶ ʦʪ 

ʙʦʨʪʦʚʳʭ ʧʠʣʦʪʘʞʥʦ-ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ [1].  

ʇʨʠʤʝʥʝʥʠʝ ɸɿʅ-ɺ ʧʦʟʚʦʣ̫ʝʪ ʫʤʝʥʴʰʠʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʧʨʦʜʦʣʴ-

ʥʦʤʫ ʠ ʧʦʧʝʨʝʯʥʦʤʫ ʵʰʝʣʦʥʠʨʦʚʘʥʠʶ ʠ ʧʦʚʳʩʠʪʴ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ. ʇʨʠ ʵʪʦʤ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʝʪ ʪʝʭʥʦ-

ʣʦʛʠʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʨʝʘʣʠʟʘʮʠʶ ɸɿʅ-ɺ ʙʝʟ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʙʦʨʪʦʚʦʛʦ ʠ ʥʘʟʝʤʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʊʘʢʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʷʚʣʷ-

ʝʪʩʷ ʤʥʦʛʦʧʦʟʠʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʥʘʙʣʶʜʝʥʠʷ (ʄʇʉʅ). 

ʄʇʉʅ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʘʥʪʝʥʥ ʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ. 

ɸʥʪʝʥʥʳ ʄʇʉʅ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʨʠʝʤʘ ʩʠʛʥʘʣʘ ʦʪ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ 

(ʦʙʳʯʥʦ ʦʪʚʝʪʳ ʠʣʠ ʩʘʤʦʛʝʥʝʨʠʨʫʝʤʳʝ ʩʠʛʥʘʣʳ ʧʨʠʝʤʦʦʪʚʝʪʯʠʢʘ ʚʩʝʥʘ-

ʧʨʘʚʣʝʥʥʦʛʦ ʦʙʟʦʨʥʦʛʦ ʨʘʜʠʦʣʦʢʘʪʦʨʘ (ɺʆʈʃ) ʥʘ ʯʘʩʪʦʪʝ 1090 ʄɻʮ). ʎʝʥ-

ʪʨʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ ʚʳʯʠʩʣʷʝʪ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ ʧʦ ʟʥʘ-

ʯʝʥʠʷʤ ʨʘʟʥʠʮʳ ʚʦ ʚʨʝʤʝʥʠ ʧʨʠʝʤʘ ʩʠʛʥʘʣʘ ʩ ʙʦʨʪʘ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ ʨʘʟ-

ʣʠʯʥʳʤʠ ʘʥʪʝʥʥʘʤʠ. ʉ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʧʦ 

ʚʳʯʠʩʣʝʥʠʶ ʢʦʦʨʜʠʥʘʪ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ ʚ ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʦ 

ʟʥʘʯʝʥʠʷʤ ʚʨʝʤʝʥʠ ʬʠʢʩʘʮʠʠ ʩʠʛʥʘʣʘ ʥʘ ʜʚʫʭ ʘʥʪʝʥʥʘʭ ʷʚʣʷʝʪʩʷ ʛʠʧʝʨʙʦ-

ʣʦʠʜʦʤ (ʠʟʦʛʥʫʪʘʷ ʧʣʦʩʢʦʩʪʴ). ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʨʝʭ ʘʥʪʝʥʥ ʨʝʰʝʥʠʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʝʨʝʩʝʯʝʥʠʝ ʛʠʧʝʨʙʦʣʦʠʜʦʚ, ʪ.ʝ. ʣʠʥʠʶ ʚ ʪʨʝʭʤʝʨʥʦʤ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʯʝʪʳʨʝʭ ʘʥʪʝʥʥ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʰʝʥʠʷ ʩʠ-

ʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʜʥʦʟʥʘʯʥʦ ʫʩʪʘʥʦʚʠʪʴ ʢʦʦʨʜʠ-

ʥʘʪʳ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʷʪʠ ʠ ʙʦʣʝʝ ʘʥʪʝʥʥ ʧʦʟʚʦʣʷʝʪ 

ʦʩʫʱʝʩʪʚʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʨʦʚʝʨʢʫ ʧʨʘʚʠʣʴʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʄʇʉʅ. ɻʝʦʤʝʪʨʠʷ ʨʘʩʧʦʣʦʞʝʥʠʷ ʘʥʪʝʥʥ ʧʨʠʝʤʥʠʢʦʚ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴ-

ʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ.  

ʄʇʉʅ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʧʘʩʩʠʚʥʳʝ ʠ ʘʢʪʠʚʥʳʝ. ʇʘʩ-

ʩʠʚʥʳʝ ʩʠʩʪʝʤʳ ʄʉʇʅ ʠʤʝʶʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʪʦʣʴʢʦ ʧʨʠʥʠʤʘʶʱʠʝ ʘʥʪʝʥ-

ʥʳ. ɸʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʄʇʉʅ ʠʤʝʝʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ  ʦʜʥʫ  ʠʣʠ ʙʦʣʝʝ ʧʨʠʥʠ-

ʤʘʶʱʠʭ ʘʥʪʝʥʥ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʝʨʝʜʘʯʠ ʟʘʧʨʦʩʘ ʩʘʤʦʣʝʪʥʦʤʫ ʧʨʠʝ-

ʤʦʧʝʨʝʜʘʪʯʠʢʫ ɺʆʈʃ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʘʢʪʠʚʥʦʡ ʄʇʉʅ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʪʩʫʪ-

ʩʪʚʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʚʳʜʘʯʠ ʩʘʤʦʛʝʥʝʨʠʨʫʝʤʳʭ ʠʤʧʫʣʴʩʦʚ 

ʦʪ ʙʦʨʪʦʚʦʛʦ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʘ ɺʆʈʃ. ʅʝʜʦʩʪʘʪʦʢ ʘʢʪʠʚʥʦʡ ʄʇʉʅ ʟʘʢʣʶ-

ʯʘʝʪʩʷ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʛʝʥʝʨʠʨʦʚʘʥʠʠ ʰʫʤʦʚ ʥʘ ʯʘʩʪʦʪʝ 1090 ʄɻʮ.   
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ʄʇʉʅ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʜʚʫʭ ʠʩʧʦʣʥʝʥʠʷʭ: ʤʥʦʛʦʧʦʟʠʮʠ-

ʦʥʥʘʷ ʘʵʨʦʜʨʦʤʥʘʷ ʩʠʩʪʝʤʘ ʥʘʙʣʶʜʝʥʠʷ ʄʇʉʅ-ɸ (MLAT) ʠ ʤʥʦʛʦʧʦʟʠʮʠ-

ʦʥʥʘʷ ʰʠʨʦʢʦʟʦʥʥʘʷ ʩʠʩʪʝʤʘ ʥʘʙʣʶʜʝʥʠʷ ʄʇʉʅ-ʐ (WAM). ʄʇʉʅ-ɸ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʜʚʠʞʝʥʠʝʤ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ ʠ ʩʧʝʮʠ-

ʘʣʴʥʦ ʦʙʦʨʫʜʦʚʘʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʨʘʡʦʥʝ ʘʵʨʦʧʦʨʪʘ. ɺ ʩʣʫʯʘʝ ʄʇʉʅ-ʐ 

ʩʦʟʜʘʝʪʩʷ ʩʝʪʴ, ʦʭʚʘʪʳʚʘʶʱʘʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʚʦʟʜʫʰʥʦʛʦ ʧʨʦ-

ʩʪʨʘʥʩʪʚʘ, ʜʦʩʪʘʪʦʯʥʳʝ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʜʚʠʞʝʥʠʝʤ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ 

ʧʦ ʚʦʟʜʫʰʥʦʡ ʪʨʘʩʩʝ.  

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʄʇʉʅ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʝʜʝʥʘ ʧʦ ʜʚʫʤ ʢʨʠʪʝʨʠʷʤ: 

ʧʦ ʤʝʪʦʜʫ ʨʘʩʯʝʪʘ ʨʘʟʥʠʮʳ ʚʨʝʤʝʥʠ ʧʨʠʝʤʘ ʘʥʪʝʥʥʘʤʠ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʚʦʟ-

ʜʫʰʥʦʛʦ ʩʫʜʥʘ ʠ ʧʦ ʤʝʪʦʜʫ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʨʠʝʤʦʚ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʥʳʤ ʤʝʪʦʜʦʤ ʨʘʩʯʝʪʘ ʨʘʟʥʠʮʳ ʚʦ ʚʨʝʤʝʥʠ ʧʨʠʭʦʜʘ ʩʠʛʥʘʣʘ ʷʚʣʷʝʪʩʷ 

ʬʠʢʩʠʨʦʚʘʥʠʝ ʚʨʝʤʝʥʠ ʧʨʠʭʦʜʘ ʩʠʛʥʘʣʘ ʥʘ ʢʘʞʜʫʶ ʘʥʪʝʥʥʫ ʠ ʧʦʩʣʝʜʫʶ-

ʱʝʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʚʳʯʠʩʣʝʥʠʝ ʨʘʟʥʠʮʳ ʚʦ ʚʨʝʤʝʥʠ. ʉʪʦʠʪ ʪʘʢʞʝ ʦʪʤʝ-

ʪʠʪʴ, ʯʪʦ ʚʨʝʤʷ ʧʨʠʭʦʜʘ ʩʠʛʥʘʣʘ ʥʘ ʘʥʪʝʥʥʫ ʄʇʉʅ ʠ ʚʨʝʤʷ ʬʠʢʩʘʮʠʠ ʵʪʦʛʦ 

ʩʠʛʥʘʣʘ ʥʝ ʩʦʚʧʘʜʘʶʪ. ʕʪʦ ʚʳʟʚʘʥʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʟʘʧʘʟʜʳʚʘʥʠʝʤ ʩʠʛʥʘʣʘ ʥʘ 

ʧʦʥʠʞʘʶʱʝʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚ ʮʠʬʨʦʚʫʶ ʬʦʨʤʫ. ʇʦ-

ʵʪʦʤʫ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʚʨʝʤʝʥʠ (ʩʠʥʭʨʦʥʥʦʩʪʴ ʯʘʩʦʚ) ʥʘ ʢʘʞʜʦʡ ʧʨʠʥʠʤʘʶ-

ʱʝʡ ʘʥʪʝʥʥʝ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ. ʅʘ 

ʨʠʩʫʥʢʝ ʧʨʠʚʝʜʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʩʠʩʪʝʤ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝʤʝʥʠ. 

 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʄʇʉʅ ʧʦ ʪʠʧʫ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝʤʝʥʠ 

 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʝʜʠʥʦʛʦ ʚʨʝʤʝʥʠ ʩʠʛʥʘʣ ʩ ʙʦʨʪʘ ʚʦʟ-

ʜʫʰʥʦʛʦ ʩʫʜʥʘ ʧʨʠʥʠʤʘʝʪʩʷ ʘʥʪʝʥʥʦʡ ʄʇʅʉ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʥʠʞʘʶʱʠʡ 
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ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʧʨʝʦʙʨʘʟʫʝʪ ʝʛʦ ʚ ʘʥʘʣʦʛʦʚʳʡ ʠ ʧʝʨʝʜʘʝʪ ʥʘ ʮʝʥʪʨʘʣʴ-

ʥʫʶ ʩʪʘʥʮʠʶ ʧʦ ʦʙʳʯʥʳʤ ʘʥʘʣʦʛʦʚʳʤ ʣʠʥʠʷʤ ʩʚʷʟʠ. ʎʝʥʪʨʘʣʴʥʘʷ ʩʪʘʥ-

ʮʠʷ ʬʠʢʩʠʨʫʝʪ ʚʨʝʤʷ ʧʨʠʭʦʜʘ ʢʘʞʜʦʛʦ ʩʠʛʥʘʣʘ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪ ʚʳʯʠʩʣʝ-

ʥʠʝ ʢʦʦʨʜʠʥʘʪ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ. ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʪʘʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ 

ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʥʘ ʢʘʞʜʦʡ ʘʥʪʝʥʥʝ, ʯʪʦ ʫʧʨʦʱʘʝʪ 

ʢʦʥʩʪʨʫʢʮʠʶ ʘʥʪʝʥʥ ʄʇʉʅ. ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʨʘʟʥʠʮʫ ʚ 

ʟʘʜʝʨʞʢʝ ʚʨʝʤʝʥʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʮʝʥʪʨʘʣʴʥʦʡ ʩʪʘʥʮʠʠ ʜʣʷ ʢʘʞ-

ʜʦʡ ʘʥʪʝʥʥʳ. ʕʪʦʪ ʥʝʜʦʩʪʘʪʦʢ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʨʘʥʝʥ ʦʜʠʥʘʢʦʚʦʡ ʜʣʠʥʦʡ 

ʣʠʥʠʡ ʩʚʷʟʠ ʣʠʙʦ ʫʯʝʪʦʤ ʧʦʛʨʝʰʥʦʩʪʠ ʚ ʧʝʨʝʜʘʯʝ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʢʘʞ-

ʜʦʡ ʘʥʪʝʥʥʳ ʠʥʜʠʚʠʜʫʘʣʴʥʦ. 

ɺ ʄʇʉʅ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʩʠʩʪʝʤʳ ʝʜʠʥʦʛʦ ʚʨʝʤʝʥʠ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʘʪ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʨʠʥʠʤʘʶʱʝʡ ʘʥʪʝʥʥʝ. ɺʳʯʠʩʣʝʥʠʝ ʚʨʝ-

ʤʝʥʠ ʪʘʢʞʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʙʣʦʢʘʭ ʧʨʠʥʠʤʘʶʱʝʡ ʘʥʪʝʥʥʳ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʙʦʣʴʰʫʶ ʛʠʙʢʦʩʪʴ ʄʇʉʅ. ɼʣʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʥʫʪʨʠ ʧʨʠʥʠʤʘʶʱʝʡ ʘʥ-

ʪʝʥʥʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʠʩʪʦʯʥʠʢʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʚʨʝʤʝʥʠ ʧʨʠʝʤʦʦʪʚʝʪʯʠʢʘ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʨʝʤʝʥʠ ʧʝʨʝʜʘʝʪʩʷ ʢʘʢ ʨʘʜʠʦʩʠʛʥʘʣ. ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʜʘʥ-

ʥʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʟʘʜʝʨʞʢʘ ʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʠ ʩ 

ʙʦʨʪʘ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ ʠ ʧʝʨʝʜʘʯʠ ʝʛʦ ʧʦ ʘʥʘʣʦʛʦʚʳʤ ʣʠʥʠʷʤ ʩʚʷʟʠ ʙʫʜʝʪ 

ʨʘʚʥʘ ʟʘʜʝʨʞʢʝ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʧʝʨʝʜʘʪʯʠʢʘ ʧʨʠʝʤʦʦʪʚʝʪʯʠʢʘ, 

ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʩʪʦʝ ʚʳʯʠʩʣʝʥʠʝ ʚʨʝʤʝʥʠ ʧʦʩʪʫʧʣʝʥʠʷ ʩʠʛʥʘʣʘ ʩ ʙʦʨ-

ʪʘ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ ʥʘ ʢʘʞʜʫʶ ʘʥʪʝʥʥʫ. ʆʜʥʘʢʦ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʩʠʩʪʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʥʘʭʦʞʜʝʥʠʝ ʧʨʠʝʤʦʦʪʚʝʪʯʠʢʘ ʚ ʟʦʥʝ ʧʨʷʤʦʡ ʚʠʜʠʤʦ-

ʩʪʠ ʢʘʞʜʦʡ ʘʥʪʝʥʥʳ, ʜʣʷ ʢʦʪʦʨʦʡ ʦʥ ʚʳʩʪʫʧʘʝʪ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʚʨʝʤʝʥʠ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʘʞʝ ʥʘ ʨʘʚʥʠʥʥʳʭ ʫʯʘʩʪʢʘʭ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʧʨʠʝʤʦʦʪʚʝʪʯʠʢ ʥʘ ʚʳʰʢʝ. 

ʇʨʠ ʘʚʪʦʥʦʤʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʦ ɻʣʦʙʘʣʴʥʦʡ ʥʘʚʠʛʘʮʠʦʥʥʦʡ 

ʩʧʫʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʝ (ɻʅʉʉ) ʚʥʝʰʥʠʤ ʠʩʪʦʯʥʠʢʦʤ ʦʧʦʨʥʦʛʦ ʩʠʛʥʘʣʘ ʚʳ-

ʩʪʫʧʘʝʪ ʩʧʫʪʥʠʢʦʚʘʷ ʩʠʩʪʝʤʘ, ʥʘʧʨʠʤʝʨ GPS. ʇʨʠ ʵʪʦʤ ʩ ʧʦʤʦʱʴʶ ɻʅʉʉ 

ʧʨʦʠʩʭʦʜʠʪ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʠʤʧʫʣʴʩʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʢʘʞ-

ʜʦʡ ʘʥʪʝʥʥʝ. ʊʦʯʥʦʩʪʴ ʚʳʩʪʘʚʢʠ ʛʝʥʝʨʘʪʦʨʦʚ ʧʨʠ ʪʘʢʦʤ ʩʧʦʩʦʙʝ ʩʠʥʭʨʦʥʠ-

ʟʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 10ï20 ʥʩ. ɺ ʪʝʭ ʩʠʪʫʘʮʠʷʭ, ʢʦʛʜʘ ʪʦʯʥʦʩʪʴ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ 

ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʡ,  ʠʩʧʦʣʴʟʫʶʪ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʧʦ ʚʠʜʠʤʳʤ 

ʩʧʫʪʥʠʢʘʤ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʧʦʛʨʝʰʥʦʩʪʴ, ʪʘʢ ʢʘʢ ʠʩʪʦʯʥʠʢʠ ʠʩ-

ʢʘʞʝʥʠʡ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʧʫʪʥʠʢʦʚ ʠʤʝʶʪ ʦʜʥʫ ʠ ʪʫ ʞʝ ʧʨʠʨʦʜʫ. 

ɼʣʷ ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ɸɿʅ-ɺ+ʄʇʉʅ 

ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʩʠʩʪʝʤʳ ʘʵʨʦʥʘʚʠʛʘʮʠʠ ʀʂɸʆ ʧʨʦʚʦʜʠʣʦ 

ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʦʪʨʘʩʣʝʚʳʭ ʩʧʝʮʠʘʣʠ-

ʩʪʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʦʛʦ ʮʠʨ-

ʢʫʣʷʨʘ ʚ 2013 ʛʦʜʫ [2]. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʘʣʦ ʥʝʩʢʦʣʴʢʦ ʯʘʩʪʝʡ: 
1) ʪʨʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʟʘʠʥʪʝ-

ʨʝʩʦʚʘʥʥʳʤʠ ʧʘʨʪʥʝʨʘʤʠ ʥʝʟʘʚʠʩʠʤʦ ʧʨʦʚʝʣʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʠʩʧʳʪʘ-
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ʥʠʷ ʚ ʚʦʟʜʫʰʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩ ʥʝʩʣʦʞʥʳʤ ʚʦʟʜʫʰʥʳʤ ʜʚʠʞʝʥʠʝʤ, ʠʩ-
ʧʦʣʴʟʫʷ ʣʠʥʠʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 1090ES ʠʣʠ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢ ʫʥʠʚʝʨ-
ʩʘʣʴʥʦʛʦ ʜʦʩʪʫʧʘ; 

2) ʦʜʥʦ ʛʦʩʫʜʘʨʩʪʚʦ ʚʥʝʜʨʠʣʦ ʩʠʩʪʝʤʫ ʄʇʉʅ-ɸ, ʘ ʜʨʫʛʠʝ ʧʷʪʴ ʛʦʩ-
ʫʜʘʨʩʪʚ ʧʨʦʚʝʣʠ ʝʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʠʩʧʳʪʘʥʠʷ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʩʨʘʚʥʠʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʪʝʭʥʦʣʦʛʠʠ ɸɿʅ-ɺ+ʄʇʉʅ ʩ ʵʪʘʣʦʥʥʳʤ ɺʆʈʃ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʴ ʥʘʙʣʶʜʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɸɿʅ-ɺ ʠ ʄʇʉʅ-ɸ ʚʳʰʝ, ʢʘʢ ʤʠ-
ʥʠʤʫʤ ʥʝ ʥʠʞʝ, ʯʝʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʪʘʣʦʥʥʦʛʦ ɺʆʈʃ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 
ʥʘʙʣʶʜʝʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɸɿʅ-ɺ ʠ ʄʇʉʅ-ɸ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ 
ʚʳʜʝʨʞʠʚʘʥʠʷ ʵʰʝʣʦʥʠʨʦʚʘʥʠʷ ʚ 2,5, 3 ʠ 5 ʤʦʨʩʢʠʭ ʤʠʣʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
PANS-ATM.  

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʀʂɸʆ, ʚʥʝʜʨʝʥʠʝ ʄʇʉʅ ʢʦʥʢʨʝʪʥʳʤ ʛʦʩʫʜʘʨʩʪʚʦʤ 
ʷʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʜʦʣʛʠʤ ʧʨʦʮʝʩʩʦʤ ʠ ʤʦʞʝʪ ʟʘʥʷʪʴ ʥʝʩʢʦʣʴʢʦ ʣʝʪ. ʕʪʦ 
ʚʳʟʚʘʥʦ ʩʣʝʜʫʶʱʠʤʠ ʧʨʠʯʠʥʘʤʠ: 

ï ʧʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤʳ ɸɿʅ-ɺ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʦʟʥʘʯʘʝʪ ʥʝʦʙʭʦʜʠ-
ʤʦʩʪʴ ʥʘʣʠʯʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʙʦʨʪʫ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜ-
ʥʘ. ʕʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʦʜʠʪ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʚ ʧʨʦʮʝʩ-
ʩʝ ʩʝʨʪʠʬʠʢʘʮʠʠ; 

ï ʛʦʩʫʜʘʨʩʪʚʘʤ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʩʝʨʪʠʬʠʢʘʮʠʦʥʥʳʝ ʪʨʝʙʦ-
ʚʘʥʠʷ (ʩʝʨʪʠʬʠʢʘʮʠʦʥʥʳʡ ʙʘʟʠʩ) ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʄʇʉʅ; 

ï ʥʘʙʣʶʜʝʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɸɿʅ-ɺ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʦʟʠʮʠʦʥʥʦʝ 
ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ɻʅʉʉ. ʆʮʝʥʢʘ ʙʝʟ-
ʦʧʘʩʥʦʩʪʠ ʪʘʢʦʛʦ ʩʧʦʩʦʙʘ ʥʘʚʠʛʘʮʠʠ ʪʨʝʙʫʝʪ ʥʝʢʦʪʦʨʦʛʦ ʚʨʝʤʝʥʠ; 

ï ʫʩʪʘʥʦʚʢʘ ʥʘʟʝʤʥʳʭ ʩʪʘʥʮʠʡ ɸɿʅ-ɺ ʠ ʄʇʉʅ ʪʨʝʙʫʝʪ ʟʘʪʨʘʪ ʚʨʝ-
ʤʝʥʠ ʠ ʨʝʩʫʨʩʦʚ; 

ï ʨʘʟʨʘʙʦʪʢʘ ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʥʘʙʣʶʜʝʥʠʠ ʢʦʥʮʝʧʮʠʠ ʚʦʟʜʫʰʥʦʛʦ 
ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʦʞʝʪ ʙʳʪʴ ʜʦʨʦʛʦʩʪʦʷʱʝʡ ʠ ʟʘʥʷʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʨʝʤʷ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʡ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦ-
ʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤʳ ʄʇʉʅ ʥʝʦʙʭʦʜʠʤ ʙʦʣʴʰʦʡ ʤʘʩʰʪʘʙ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʀʂɸʆ ʨʘʟʜʝʣʷʝʪ ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʄʇʉʅ ʥʘ 
ʥʝʩʢʦʣʴʢʦ ʯʘʩʪʝʡ:  

1) ʛʣʦʙʘʣʴʥʘʷ ʦʮʝʥʢʘ (ʧʨʦʚʦʜʠʪʩʷ ʀʂɸʆ); 
2) ʨʝʛʠʦʥʘʣʴʥʘʷ ʦʮʝʥʢʘ ʧʨʠ ʚʥʝʜʨʝʥʠʠ; 
3) ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʧʨʠ ʚʥʝʜʨʝʥʠʠ; 
4) ʤʝʩʪʥʘʷ ʦʮʝʥʢʘ ʧʨʠ ʚʥʝʜʨʝʥʠʠ. 
ɼʣʷ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ɸɿʅ-ɺ ʠ ʄʇʉʅ ʀʂɸʆ ʨʘʟʨʘʙʦʪʘʣʦ ʜʦʨʦʞ-

ʥʫʶ ʢʘʨʪʫ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

- ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʧʮʠʠ ʚʦʟʜʫʰʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʩʠʩʪʝʤ ɸɿʅ-ɺ ʠ ʄʇʉʅ; 

- ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠ ̫ʙʝʟʦʧʘʩʥʦʩʪʠ (ʜʦ ʚʥʝʜʨʝʥʠʷ, ʥʘ ʵʪʘʧʝ ʚʥʝʜʨʝʥʠʷ 
ʠ ʥʘ ʵʪʘʧʝ ʵʢʩʧʣʫʘʪʘʮʠʠ); 

- ʧʦʜʛʦʪʦʚʢʘ ʢ ʚʥʝʜʨʝʥʠʶ ʩʠʩʪʝʤʳ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʜʝʪ ʘʢʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ ʄʇʉʅ ʠ ɸɿʅ-ɺ. ɺ ʈʦʩ-
ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʫʪʚʝʨʞʜʝʥʳ ʩʝʨʪʠʬʠʢʘʮʠʦʥʥʳʝ ʪʨʝʙʦ-
ʚʘʥʠʷ ʢ ʄʇʉʅ-ɸ ʠ ʄʇʉʅ-ʐ [3]. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ 
ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʳ ʄʇʉʅ çʄʝʨʘè ʠ ʄʇʉʅ çɸʣʴʤʘʥʘʭè.  ɺ 
ʨʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʫʩʪʘʥʦʚʣʝʥʘ ʩʪʘʥʮʠʷ ɸɿʅ-ɺ, ʢʦʪʦʨʘʷ ʨʘʙʦʪʘʝʪ ʚ ʪʝ-
ʩʪʦʚʦʤ ʨʝʞʠʤʝ. ɺ ʅʘʮʠʦʥʘʣʴʥʦʤ ʘʵʨʦʧʦʨʪʫ ʄʠʥʩʢ ʧʣʘʥʠʨʫʝʪʩʷ ʫʩʪʘʥʦʚʢʘ 
ʄʇʉʅ-ɸ. ɺ ɹʝʣʅʀʀʊ çʊʨʘʥʩʪʝʭʥʠʢʘè ʧʨʦʭʦʜʠʪ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʮʝʜʫʨʳ 
ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʥʘʟʝʤʥʳʭ ʠ ʣʝʪʥʳʭ ʧʨʦʚʝʨʦʢ ʄʇʉʅ. 
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ʘʚʠʘʮʠʠ. ʊ. 3. ʏ. 1. ʀʂɸʆ, 1995. 
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MULTILATERATION  AS A PERSPECTIVE DIRECTION  

OF DEVELOPMENT OF AVIATION NAVIGATION  
 

The possibility of using a multilateration system as the main observation system is consid-
ered. An analysis of the possibility of implementing a multilateration system is being car-
ried out. 
 
Keywords: multilateration system; aircraft observation; automatic dependent surveil-
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ɼʣʷ ʨʘʟʚʠʪʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ ʚʥʫʪʨʝʥʥʠʤ ʚʦʜʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ 
ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʠ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʦʛʦ ʬʣʦʪʘ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʷ 

mailto:alina.bovbel@gmail.com


37 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʯʥʦʩʪʠ ʧʝʨʝʚʦʟʦʢ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ 
ʢʘʯʝʩʪʚʝʥʥʦʡ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʷʭ ʨʝʩʧʫʙʣʠʢʠ 
ʧʦʩʨʝʜʩʪʚʦʤ ʚʥʝʜʨʝʥʠʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʩʫʜʦʭʦʜʩʪʚʦʤ ʠ 
ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ï ʨʝʯʥʳʭ ʠʥʬʦʨʤʘ-
ʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʠʩʪʝʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ 
ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʩʚʷʟʠ ʠ IT-ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʩʦʙʠʨʘʶʪ, ʦʙʨʘʙʘ-
ʪʳʚʘʶʪ, ʦʮʝʥʠʚʘʶʪ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʷʭ, 
ʜʠʩʣʦʢʘʮʠʠ ʩʫʜʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦ-
ʩʪʠ ʧʝʨʝʚʦʟʦʢ ʠ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜ-
ʥʳʭ ʧʫʪʝʡ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʫʜʦʭʦʜʩʪʚʦ; ʚʥʫʪʨʝʥʥʠʡ ʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ; ʚʥʫʪʨʝʥʥʠʝ ʚʦʜʥʳʝ 

ʧʫʪʠ; ʨʝʯʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ; ʫʧʨʘʚʣʝʥʠʝ 

 

ʇʦʪʝʥʮʠʘʣ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ 

ʦʧʨʝʜʝʣʝʥ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʚ ʯʘʩʪʠ ʠʥʪʝ-

ʛʨʘʮʠʠ ʜʘʥʥʦʛʦ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ ʚ ʝʚʨʦʧʝʡʩʢʫʶ ʚʦʜʥʦʪʨʘʥʩʧʦʨʪʥʫʶ ʩʠʩʪʝ-

ʤʫ, ʯʪʦ ʪʨʝʙʫʝʪ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʦʦʙʱʝʥʠʡ, ʠʭ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʩʫʜʦʚ. ʉʦʚʨʝʤʝʥ-

ʥʳʝ ʤʠʨʦʚʳʝ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʭʘʨʘʢ-

ʪʝʨʠʟʫʶʪʩʷ ʚʥʝʜʨʝʥʠʝʤ ʠ ʧʨʠʤʝʥʝʥʠʝʤ ʥʦʚʳʭ ʥʘʚʠʛʘʮʠʦʥʥʦ-

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʩʫʜʦʚ ʠ ʧʦʩʪʦʷʥʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʠʭ ʜʚʠʞʝʥʠʝʤ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ɼʘʥʥʳʝ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʪʨʝʙʫʶʪ ʚʥʝʜʨʝʥʠʷ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʩʠʩʪʝʤ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʩʚʷʟʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ï ʨʝʯʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ʈʀʉ), ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘ-

ʥʠʷ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫ-

ʨʳ, ʦʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʠʜʝʥ-

ʪʠʬʠʢʘʮʠʠ ʩʫʜʦʚ (ɸʀʉ). 

ʉʫʜʦʭʦʜʩʪʚʦ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʚʥʫʪʨʝʥʥʠʤ 

ʚʦʜʥʳʤ ʧʫʪʷʤ ʥʘ ʨʝʢʘʭ ɼʥʝʧʨ, ɹʝʨʝʟʠʥʘ, ʉʦʞ, ʇʨʠʧʷʪʴ, ɿʘʧʘʜʥʘʷ ɼʚʠʥʘ, 

ʅʝʤʘʥ, ɼʥʝʧʨʦ-ɹʫʛʩʢʦʤ ʠ ʄʠʢʘʰʝʚʠʯʩʢʦʤ ʢʘʥʘʣʘʭ, ɿʘʩʣʘʚʩʢʦʤ ʚʦʜʦʭʨʘʥʠ-

ʣʠʱʝ. ʉʨʝʜʠ ʩʝʪʠ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʚʘʞʥʦʝ 

ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʫʯʘʩʪʦʢ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʧʫʪʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ɽ 40. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʷʟʘʪʝʣʴʩʪʚʘʤʠ ʧʦ ɽʚʨʦʧʝʡʩʢʦʤʫ ʩʦʛʣʘʰʝʥʠʶ ʦ 

ʚʘʞʥʝʡʰʠʭ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʷʭ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʧʨʠʥʷʪʦʤʫ 

ʚ ɾʝʥʝʚʝ 19 ʷʥʚʘʨʷ 1996 ʛʦʜʘ (ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʦʪ 

28 ʬʝʚʨʘʣʷ 2008 ʛʦʜʘ ˉ 133), ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ IV ʢʣʘʩʩʫ ʚʦʜʥʦʛʦ ʧʫʪʠ, ʯʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʈʀʉ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʷʭ.  

ʋʯʘʩʪʦʢ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʧʫʪʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ ɽ 40 

ʦʪ ɹʨʝʩʪʘ ʜʦ ʛʨʘʥʠʮʳ ʩ ʋʢʨʘʠʥʦʡ, ʚʢʣʶʯʘʶʱʠʡ ɼʥʝʧʨʦ-ɹʫʛʩʢʠʡ ʢʘʥʘʣ, ʘ 
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ʪʘʢʞʝ ʨʝʢʠ ʄʫʭʘʚʝʮ, ʇʠʥʘ ʠ ʇʨʠʧʷʪʴ, ï ʝʜʠʥʩʪʚʝʥʥʳʡ ʜʣʷ ɹʝʣʘʨʫʩʠ ʚʳʭʦʜ 

ʢ ʏʝʨʥʦʤʫ ʤʦʨʶ ʯʝʨʝʟ ʨʝʢʫ ɼʥʝʧʨ. ɺʦʟʤʦʞʥʦ ʦʪʢʨʳʪʠʝ ʯʝʨʝʟ ɹʝʣʘʨʫʩʴ 

ʪʨʘʥʟʠʪʥʦʛʦ ʩʫʜʦʭʦʜʩʪʚʘ ʠʟ ɹʘʣʪʠʡʩʢʦʛʦ ʚ ʏʝʨʥʦʝ ʤʦʨʝ. ɺʥʫʪʨʝʥʥʠʡ ʚʦʜ-

ʥʳʡ ʪʨʘʥʩʧʦʨʪ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ, ʩʦʧʨʝʜʝʣʴʥʳʭ ʩʪʨʘʥ ʠ ʩʪʨʘʥ ɽʚʨʦʧʝʡ-

ʩʢʦʛʦ ʩʦʶʟʘ ʥʘʭʦʜʠʪʩʷ ʚ ʝʜʠʥʦʤ ʠʥʪʝʛʨʘʮʠʦʥʥʦʤ ʧʨʦʮʝʩʩʝ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʜʣʷ ʨʘʟʚʠʪʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ ʚʥʫʪʨʝʥʥʠʤ ʚʦʜʥʳʤ ʪʨʘʥʩ-

ʧʦʨʪʦʤ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ, ʘ ʪʘʢʞʝ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʦʛʦ ʬʣʦʪʘ 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʩʣʦʚʠʷ ʩʫʜʦʭʦʜʩʪʚʘ, ʘ ʠʤʝʥʥʦ ʢʘʯʝ-

ʩʪʚʝʥʥʫʶ ʥʘʚʠʛʘʮʠʦʥʥʫʶ ʧʦʜʜʝʨʞʢʫ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡ ʨʝʩʧʫʙʣʠ-

ʢʠ ʝʚʨʦʧʝʡʩʢʦʛʦ ʫʨʦʚʥʷ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʪʴ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʬʣʦʪ ʩʦʚʨʝ-

ʤʝʥʥʳʤ ʥʘʚʠʛʘʮʠʦʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʫ-

ʜʦʭʦʜʩʪʚʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜʨʫʛʠʭ ʛʦʩʫʜʘʨʩʪʚ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʝʡʩʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʚʨʝʤʝʥʠ ʥʘ ʦʩʫ-

ʱʝʩʪʚʣʝʥʠʝ ʤʘʥʝʚʨʦʚ ʩʫʜʦʚ ʧʨʠ ʠʭ ʨʘʩʭʦʞʜʝʥʠʠ, ʧʦʚʳʩʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʧʦʪʦʢʦʚ ʩʫʜʦʚ, ʦʙʝʩʧʝʯʠʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʛʨʘʬʠʢ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ ʠ ʙʝʟ-

ʦʧʘʩʥʦʝ ʩʫʜʦʭʦʜʩʪʚʦ. ʅʘʣʠʯʠʝ ʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʫʜʘʭ ʚ ʟʦʥʝ ʜʝʡʩʪʚʠʷ 

ʈʀʉ ʧʦʟʚʦʣʠʪ ʦʧʝʨʘʪʦʨʘʤ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʧʨʠʥʷʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝ-

ʨʳ ʧʦ ʫʧʦʨʷʜʦʯʠʚʘʥʠʶ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ, ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦʤʫ ʧʨʝʜʦʪʚʨʘʱʝ-

ʥʠʶ ʯʨʝʟʤʝʨʥʦʛʦ ʠʭ ʩʙʣʠʞʝʥʠʷ ʠ ʩʚʝʜʝʥʠʶ ʜʦ ʤʠʥʠʤʫʤʘ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʤʘʥʝʚʨʦʚ ʩʫʜʦʚ, ʢʘʢ ʢʫʨʩʦʤ, ʪʘʢ ʠ ʩʢʦʨʦʩʪʴʶ. ʕʪʦ ʦʙʝʩʧʝʯʠʪ ʧʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʬʣʦʪʘ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʥʘ 

ʧʝʨʝʚʦʟʢʠ. 

ʂʦʥʮʝʧʮʠʷ ʈʀʉ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʜʝʡʩʪʚʠʠ ʫʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʝʤ 

ʩʫʜʦʚ; ʦʙʝʩʧʝʯʝʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʫʜʦʭʦʜʩʪʚʘ; ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʩʫʜʦʚʦʜʠ-

ʪʝʣʷʤ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʷʭ. ɼʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ (ʢʘʥʘʣʳ ʩʚʷ-

ʟʠ, ʙʝʨʝʛʦʚʳʝ ʩʝʪʠ ʨʘʜʠʦʩʚʷʟʠ ʠ ʨʘʜʠʦʣʦʢʘʮʠʠ, ɸʀʉ), ʵʣʝʢʪʨʦʥʥʳʝ ʥʘʚʠʛʘ-

ʮʠʦʥʥʳʝ ʢʘʨʪʳ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡ, ʩʠʩʪʝʤʫ ʜʦʚʝʜʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ 

ʜʦ ʧʦʪʨʝʙʠʪʝʣʝʡ (ʩʫʜʦʚʦʜʠʪʝʣʝʡ, ʩʫʜʦʚʣʘʜʝʣʴʮʝʚ, ʘʜʤʠʥʠʩʪʨʘʮʠʡ ʚʥʫʪʨʝʥ-

ʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡ, ʩʣʫʞʙ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʯʨʝʟʚʳʯʘʡʥʳʝ ʩʠʪʫʘʮʠʠ ʠ ʩʧʝʮ-

ʩʣʫʞʙ) ï ʚʝʙ-ʧʦʨʪʘʣ ʈʀʉ. 

ʆʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʈʀʉ ʷʚʣʷʝʪʩʷ ɸʀʉ, ʢʦʪʦʨʘʷ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷ-

ʝʪʩʷ ʚ ʩʬʝʨʝ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʥʘʚʠʛʘʮʠʠ. ʈʀʉ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʩʣʝ-

ʞʝʥʠʠ ʟʘ ʧʝʨʝʤʝʱʝʥʠʝʤ ʩʫʜʦʚ, ʠʭ ʨʘʟʤʝʱʝʥʠʝʤ ʫ ʧʨʠʯʘʣʦʚ ʠ ʥʘ ʷʢʦʨʥʳʭ 

ʩʪʦʷʥʢʘʭ, ʰʣʶʟʦʚʘʥʠʠ, ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʨʝʤʷ ʧʦʛʨʫʟ-

ʢʠ/ʚʳʛʨʫʟʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʩʯʝʪʥʳʤʠ ʩʨʦʢʘʤʠ ʠ ʪ.ʜ. ʉ ʧʦʤʦʱʴʶ ɸʀʉ 

ʙʝʨʝʛʦʚʳʝ ʩʣʫʞʙʳ ʧʦʣʫʯʘʶʪ ʜʠʥʘʤʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʝʩʪʦʥʘʭʦʞʜʝ-

ʥʠʠ ʩʫʜʥʘ ʠ ʧʘʨʘʤʝʪʨʘʭ ʝʛʦ ʜʚʠʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʪʘʪʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʩʫʜʥʝ ʠ ʨʝʡʩʝ.  

ɼʣʷ ʨʘʙʦʪʳ ɸʀʉ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʨʦʝʥʠʝ ʩʝʪʠ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ, 

ʨʘʩʧʦʣʘʛʘʶʱʠʭʩʷ ʨʘʚʥʦʤʝʨʥʦ ʚʜʦʣʴ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʧʫʪʠ ʥʘ ʢʘʞʜʦʤ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʦʤ ʧʦʩʪʫ (ɸʈʊʇ) ʠ ʥʘ ʢʘʞʜʦʤ ʣʦʢʘʣʴ-
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ʥʦʤ ʮʝʥʪʨʝ. ʃʦʢʘʣʴʥʳʝ ʮʝʥʪʨʳ ï ʵʪʦ ʩʫʙʮʝʥʪʨʳ ʈʀʉ. ɼʘʥʥʳʝ ʦʪ ʢʘʞʜʦʡ 

ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ɸʀʉ ʧʦ ʢʘʥʘʣʘʤ ʩʚʷʟʠ ʧʝʨʝʜʘʶʪʩʷ ʚ ʛʣʘʚʥʳʡ ʮʝʥʪʨ ʈʀʉ, 

ʘ ʚ ʩʫʙʮʝʥʪʨʳ ʈʀʉ ʠʥʬʦʨʤʘʮʠʷ ʧʦʩʪʫʧʘʝʪ ʦʪ ɸʈʊʇ ʟʦʥʳ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʫʙʮʝʥʪʨʘ ʈʀʉ. ʆʪ ʩʫʙʮʝʥʪʨʦʚ ʈʀʉ ʠʥʬʦʨʤʘʮʠʷ ʧʦʩʪʫ-

ʧʘʝʪ ʚ ʛʣʘʚʥʳʡ ʮʝʥʪʨ ʈʀʉ, ʦʪʢʫʜʘ ʚʳʜʘʝʪʩʷ ʧʦʪʨʝʙʠʪʝʣʷʤ ʜʘʥʥʳʭ ɸʀʉ. 

ɼʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʦʪ ɸʈʊʇ ʚ ʛʣʘʚʥʳʡ ʮʝʥʪʨ ʈʀʉ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʝʪʴ 

ʀʥʪʝʨʥʝʪ, ʚ ʢʘʯʝʩʪʚʝ ʢʘʥʘʣʦʚ ʜʦʩʪʫʧʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʦʙʠʣʴʥʘʷ 

ʩʚʷʟʴ 2G ʠʣʠ 3G. ɼʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʦʪ ʩʫʙʮʝʥʪʨʦʚ ʈʀʉ ʚ ʛʣʘʚʥʳʡ ʮʝʥʪʨ 

ʈʀʉ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʩʪʝʧʝʥʠ ʟʘʱʠʪʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠʩ-

ʧʦʣɹʟʦʚʘʪʴ ʚʳʜʝʣʝʥʥʳʝ ʢʘʥʘʣʳ ʩʚʷʟʠ. ʂʘʞʜʦʝ ʩʫʜʥʦ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʝ ʩʫ-

ʜʦʭʦʜʩʪʚʦ ʚ ʟʦʥʝ ʜʝʡʩʪʚʠʷ ɸʀʉ, ʜʣʷ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʪʠʧʘ çʩʫʜʥʦ ï 

ʙʝʨʝʛè ʜʦʣʞʥʦ ʠʤʝʪʴ ʥʘ ʙʦʨʪʫ ʩʫʜʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ɸʀʉ. 

ɼʣʷ ʚʥʝʜʨʝʥʠʷ ʈʀʉ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʷʭ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘ-

ʨʫʩʴ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʈʀʉ ʥʘ ʩʫʜʦ-

ʭʦʜʥʦʡ ʯʘʩʪʠ ʙʝʣʦʨʫʩʩʢʦʛʦ ʫʯʘʩʪʢʘ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡ ʤʝʞʜʫʥʘʨʦʜ-

ʥʦʛʦ ʟʥʘʯʝʥʠʷ ɽ 40 ʦʪ ʧʦʨʪʘ ɹʨʝʩʪ ʜʦ ʧʝʨʝʢʘʪʘ ʋʩʦʚʩʢʠʡ-1 ʥʘ ʙʝʣʦʨʫʩʩʢʦ-

ʫʢʨʘʠʥʩʢʦʡ ʛʨʘʥʠʮʝ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 636,1 ʢʤ, ʘ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʥʘ ʨʝʢʝ ʉʦʞ 

ʜʦ ɻʦʤʝʣʷ, ʥʘ ʨʝʢʝ ɼʥʝʧʨ ʦʪ ʥ.ʧ. ʅʠʞʥʠʝ ɾʘʨʳ ʜʦ ʄʦʛʠʣʝʚʘ, ʥʘ ʨʝʢʝ ɹʝʨʝ-

ʟʠʥʘ ʜʦ ɹʦʙʨʫʡʩʢʘ. ɻʣʘʚʥʳʡ ʮʝʥʪʨ ʈʀʉ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʧʦʣʦʞʠʪʴ ʚ ʇʠʥ-

ʩʢʝ, ʩʫʙʮʝʥʪʨʳ ʈʀʉ ʚ ʄʦʟʳʨʝ, ʇʝʪʨʠʢʦʚʝ, ʄʠʢʘʰʝʚʠʯʘʭ, ɹʨʝʩʪʝ (ʩʤ. ʨʠʩ.).  

 

 
ʉʪʨʫʢʪʫʨʘ ʈʀʉ ʥʘ ʚʥʫʪʨʝʥʥʠʭ  

ʚʦʜʥʳʭ ʧʫʪʷʭ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʛʣʘʚʥʦʛʦ ʮʝʥʪʨʘ ʈʀʉ ʚ ʇʠʥʩʢʝ ʦʙʫʩʣʦʚʣʝʥʦ ʨʘʚʥʦ-

ʫʜʘʣʝʥʥʦʩʪʴʶ ʝʛʦ ʦʪ ʩʫʙʮʝʥʪʨʦʚ ʈʀʉ ʚ ʄʦʟʳʨʝ, ʇʝʪʨʠʢʦʚʝ, ʄʠʢʘʰʝʚʠʯʘʭ, 

ɹʨʝʩʪʝ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝʤ ʪʘʤ ʧʨʝʜʧʨʠʷʪʠʷ ʚʦʜʥʳʭ ʧʫʪʝʡ ʈʋʕʉʇ çɼʥʝʧʨʦ-

ʙʫʛʚʦʜʧʫʪʴè, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ 

ʧʫʪʝʡ. 
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ɼʣʷ ʚʥʝʜʨʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝ-

ʥʠʷ ʩʫʜʦʭʦʜʩʪʚʦʤ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʚʦʜʥʦʤ 

ʪʨʘʥʩʧʦʨʪʝ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʧʦʪʨʝʙʫʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʘʧʠʪʘʣʦ-

ʚʣʦʞʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʜʘʥʥʳʝ ʩʠʩʪʝʤʳ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʩʦʟʜʘʥʠʝ ʪʝʣʝʢʦʤʤʫ-

ʥʠʢʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʵʣʝʢʪʨʦʥʥʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʢʘʨʪ ʚʥʫʪʨʝʥ-

ʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡ, ʚʝʙ-ʧʦʨʪʘʣʘ ʈʀʉ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʫʜʦʚ ʩʦʚʨʝʤʝʥ-

ʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʈʀʉ ʦʮʝʥʠʪʴ ʩʣʦʞʥʦ, ʧʦ-

ʩʢʦʣʴʢʫ ʜʘʥʥʳʝ ʩʠʩʪʝʤʳ ʥʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʣʫʯʝʥʠʝ ʧʨʠʙʳʣʠ, ʦʜʥʘʢʦ 

ʧʨʷʤʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪ ʟʘ ʩʯʝʪ ʧʦʣʫʯʝʥʠʷ 

ʚʩʝʡ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʫʜʘʭ ʠ ʚʦʜʥʦʤ ʧʫʪʠ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ, ʯʪʦ ʙʝʟ ʈʀʉ ʥʝʚʦʟʤʦʞʥʦ. ʆʪʩʫʪʩʪʚʠʝ ʪʘʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ 

ʬʘʢʪʦʨʦʤ, ʠʟ-ʟʘ ʢʦʪʦʨʦʛʦ ʛʨʫʟʦʧʝʨʝʚʦʟʯʠʢ ʟʘʯʘʩʪʫʶ ʚʳʙʠʨʘʝʪ ʠʥʦʡ ʩʧʦʩʦʙ 

ʜʦʩʪʘʚʢʠ ʛʨʫʟʘ, ʪ.ʝ. ʩʧʦʩʦʙ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ ʜʨʫʛʠʤ ʚʠʜʦʤ ʪʨʘʥʩʧʦʨʪʘ ʥʘ 

ʫʯʘʩʪʢʘʭ, ʛʜʝ ʮʝʣʝʩʦʦʙʨʘʟʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʥʫʪʨʝʥʥʠʡ ʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ 

ʚʚʠʜʫ ʝʛʦ ʚʳʩʦʢʦʡ ʧʨʦʚʦʟʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʥʠʟʢʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʝʨʝʚʦ-

ʟʦʢ. ɽʜʠʥʩʪʚʝʥʥʳʤ ʤʠʥʫʩʦʤ, ʢʦʪʦʨʳʤ ʦʙʣʘʜʘʝʪ ʜʘʥʥʳʡ ʚʠʜ ʪʨʘʥʩʧʦʨʪʘ, 

ʷʚʣʷʝʪʩʷ ʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ. ɺʥʝʜʨʝʥʠʝ ʈʀʉ ʚ ʈʝʩʧʫʙ-

ʣʠʢʝ ɹʝʣʘʨʫʩʴ ʜʦʣʞʥʦ ʧʨʠʚʝʩʪʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʥʘ 

ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʷʭ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʚʝʣʠʯʠʪʴ ʩʙʦʨʳ ʟʘ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʧʦʨʪʦʚ ʠ ʰʣʶʟʦʚʘʥʠʝ. ʂʦʩʚʝʥʥʳʡ ʵʬʬʝʢʪ ʦʪ ʚʥʝʜʨʝʥʠʷ ʈʀʉ ʤʦʞʝʪ 

ʙʳʪʴ ʜʦʩʪʠʛʥʫʪ ʟʘ ʩʯʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ 

ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡ ʠ ʜʨʫʛʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʘ ʪʘʢʞʝ 

ʜʠʥʘʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ (ʙʶʣʣʝʪʝʥʠ ʫʨʦʚʥʝʡ ʚʦʜʳ, ʠʟʚʝʱʝʥʠʷ ʦ ʩʦʩʪʦ-

ʷʥʠʠ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡ ʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ) ʚʩʝʭ ʘʚ-

ʪʦʨʠʟʦʚʘʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʣʠʮ, ʪʝʤ ʩʘʤʳʤ ʧʦʚʳʰʘʷ ʩʪʘʪʫʩ ʚʦʜʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ. 
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GEOINFORMATION SYSTEMS IMPLEMENTATION IN THE FIELD  

OF INLAND WATER TRANSPORT IN THE REPUBLIC OF BELARUS  

Itôs necessary to create a high-quality navigation situation on the Belarus inland water-

ways by introduction of geographic information system for shipping management and 

safety on inland waterway transport, ï river information systems, for the development of 

international cargo transportation by inland waterway transport of the Republic of Bela-

rus, attraction of foreign fleet, ensuring safety, efficiency and environmental friendliness 

of transportations. River information systems are the systems of information support 

based on the modern communication systems and IT-technologies that collect, process, 

assess and disseminate the information about inland waterways, vessels dislocation, con-

tribute to the improvement of safety and efficiency of traffic and the fullest use of inland 

waterways opportunities. 
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ʉʝʢʮʠʷ 2. ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʄɽʍɸʅʀɿʄɸ ʋʇʈɸɺʃɽʅʀʗ 

ʇɽʈɽɺʆɿʆʏʅʓʄ ʇʈʆʎɽʉʉʆʄ 

 

 

 
ʋɼʂ 341.123.045.9 

 

ɸʬʘʥʘʩʴʝʚ ɸʣʝʢʩʝʡ ʇʘʚʣʦʚʠʯ, ʤʘʛʠʩʪʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ 

ɽʨʤʦʣʝʥʢʦʚ ɽʚʛʝʥʠʡ ɸʥʜʨʝʝʚʠʯ 

ɹʝʣʦʨʫʩʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ  

ʪʨʘʥʩʧʦʨʪʘ çʊʨʘʥʩʪʝʭʥʠʢʘè (ɹʝʣʘʨʫʩʴ, ʄʠʥʩʢ), 

e-mail:water@niit.by, 220005, ʛ. ʄʠʥʩʢ, ʫʣ. ʇʣʘʪʦʥʦʚʘ, 22 

 
ɸʂʊʋɸʃʔʅʓɽ ɺʆʇʈʆʉʓ ʀʄʇʃɽʄɽʅʊɸʎʀʀ ʅʆʈʄ  

ʄɽɾɼʋʅɸʈʆɼʅʆɻʆ ʇʈɸɺɸ ɺ ʆɹʃɸʉʊʀ ɺʅʋʊʈɽʅʅɽɻʆ  

ɺʆɼʅʆɻʆ ʊʈɸʅʉʇʆʈʊɸ ʈɽɻʀʆʅɸ ɽʕʂ ʆʆʅ  

ɺ ɿɸʂʆʅʆɼɸʊɽʃʔʉʊɺʆ ʈɽʉʇʋɹʃʀʂʀ ɹɽʃɸʈʋʉʔ 

 
ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ, ʷʚʣʷʷʩʴ ʚʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ ʛʦʩʫʜʘʨʩʪʚʦʤ, ʥʝ ʠʤʝʶʱʠʤ 

ʚʳʭʦʜʘ ʢ ʤʦʨʶ, ʦʙʣʘʜʘʝʪ ʰʠʨʦʢʦʡ ʩʝʪʴʶ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡ, ʢʦʪʦʨʘʷ 

ʥʘʩʯʠʪʳʚʘʝʪ ʦʢʦʣʦ 2000 ʢʤ ʚʦʜʥʳʭ ʘʨʪʝʨʠʡ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʩʫʜʦʭʦʜʩʪʚʘ. ʇʦ ʶʞ-

ʥʦʡ ʯʘʩʪʠ ɹʝʣʘʨʫʩʠ ʧʨʦʭʦʜʠʪ ʫʯʘʩʪʦʢ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʧʫʪʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ɽ 40, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʛʦ ʩʪʨʘʥʘ ʠʤʝʝʪ ʚʳʭʦʜ ʢ ʏʝʨʥʦʤʫ ʤʦʨʶ. ɺ ʜʦʣ-

ʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʧʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʩʢʚʦʟʥʦʛʦ ʩʫʜʦʭʦʜʩʪʚʘ ʧʦ ʫʢʘʟʘʥʥʦʤʫ 

ʚʦʜʥʦʤʫ ʧʫʪʠ ʙʫʜʝʪ ʦʙʝʩʧʝʯʝʥ ʚʳʭʦʜ ʩʫʜʦʚ ʧʦʜ ʙʝʣʦʨʫʩʩʢʠʤ ʬʣʘʛʦʤ ʠ ʚ ɹʘʣʪʠʡ-

ʩʢʦʝ ʤʦʨʝ. ʋʯʠʪʳʚʘʷ ʵʪʠ ʬʘʢʪʳ ʠ ʪʦ, ʯʪʦ ʚ ʩʦʩʝʜʥʠʭ ʩʪʨʘʥʘʭ ʘʢʪʠʚʥʦ ʧʨʦʠʩʭʦ-

ʜʷʪ ʧʨʦʮʝʩʩʳ ʝʚʨʦʠʥʪʝʛʨʘʮʠʠ, ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʥʝʦʙʭʦʜʠʤʦ ʧʣʘʥʦʤʝʨʥʦ 

ʚʥʝʜʨʷʪʴ ʝʚʨʦʧʝʡʩʢʠʝ ʧʨʘʚʦʚʳʝ ʤʝʭʘʥʠʟʤʳ. ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʧʦʩʪʦʷʥʥʫʶ 

ʨʘʙʦʪʫ ʧʦ ʠʤʧʣʝʤʝʥʪʘʮʠʠ ʥʦʨʤ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʘʚʘ ʚ ʦʙʣʘʩʪʠ ʚʥʫʪʨʝʥʥʝʛʦ 

ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʨʝʛʠʦʥʘ ɽʕʂ ʆʆʅ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʥʫʪʨʝʥʥʠʡ ʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ; ʚʥʫʪʨʝʥʥʠʝ ʚʦʜʥʳʝ ʧʫʪʠ; ʟʘʢʦʥʦ-

ʜʘʪʝʣʴʩʪʚʦ; ɽʕʂ ʆʆʅ; ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʧʨʘʚʦ. 

 

ɺ ʦʙʣʘʩʪʠ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʝʚʨʦʧʝʡʩʢʦʤ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ ʜʝʡʩʪʚʫʶʪ ʜʚʝ ʛʨʫʧʧʳ ʥʦʨʤ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʘʚʘ. ʇʝʨʚʘʷ ï 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʩʪʨʘʥ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ (ɽʉ). ʕʪʠ ʥʦʨʤʳ ʤʦʞʥʦ ʦʪʥʝ-

ʩʪʠ ʢ ʤʝʞʜʫʥʘʨʦʜʥʳʤ, ʪʘʢ ʢʘʢ ʦʥʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪ ʩʚʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʚʩʝ 28 

ʩʪʨʘʥ ɽʉ. ɺʪʦʨʦʡ, ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦʡ, ʛʨʫʧʧʦʡ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʥʦʨʤ ʷʚ-

ʣʷʶʪʩʷ ʘʢʪʳ ɽʚʨʦʧʝʡʩʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʦʤʠʩʩʠʠ ʆʆʅ (ɽʕʂ ʆʆʅ). 

ʏʣʝʥʘʤʠ ɽʕʂ ʆʆʅ ʷʚʣʷʶʪʩʷ 56 ʛʦʩʫʜʘʨʩʪʚ [1], ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ 

ʝʚʨʦʘʟʠʘʪʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʂʨʦʤʝ ʩʪʨʘʥ ɽʉ ʯʣʝʥʘʤʠ ɽʕʂ ʆʆʅ ʷʚʣʷʶʪʩʷ 

ʙʳʚʰʠʝ ʩʪʨʘʥʳ ʉʉʉʈ, ʘ ʪʘʢʞʝ ʉʦʝʜʠʥʝʥʥʳʝ ʐʪʘʪʳ ɸʤʝʨʠʢʠ. 
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ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ɽʕʂ ʆʆʅ ʚ ʦʙʣʘʩʪʠ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩ-

ʧʦʨʪʘ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʩʪʚʦʚʘʥʠʝ ʧʘʥʲʝʚʨʦʧʝʡʩʢʦʡ ʛʘʨʤʦʥʠʟʘʮʠʠ ʥʦʨʤ, 

ʧʨʘʚʠʣ, ʪʨʝʙʦʚʘʥʠʡ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʭ ʘʢʪʦʚ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʥʦʨʤ ɽʉ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪ-

ʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʜʣʷ ʠʩʧʦʣʥʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʘʤʠ-ʯʣʝʥʘʤʠ, ʥʦʨʤʳ ɽʕʂ 

ʆʆʅ ʚ ʦʩʥʦʚʥʦʤ ʥʦʩʷʪ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. ʇʦʜ ʵʛʠʜʦʡ ɽʕʂ ʆʆʅ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʨʝʟʦʣʶʮʠʠ, ʢʦʥʚʝʥʮʠʠ, ʘ ʪʘʢʞʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʤʥʦʛʦ-

ʩʪʦʨʦʥʥʠʝ ʩʦʛʣʘʰʝʥʠʷ ʠ ʧʨʦʪʦʢʦʣʳ ʢ ʥʠʤ. ʊʨʝʙʦʚʘʥʠʝ ʦʙʷʟʘʪʝʣʴʥʦʩʪʠ ʠʩ-

ʧʦʣʥʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʤʥʦʛʦʩʪʦʨʦʥʥʠʭ ʩʦʛʣʘʰʝʥʠʡ ʥʘʩʪʫʧʘʝʪ ʚ ʩʣʫʯʘʝ 

ʠʭ ʨʘʪʠʬʠʢʘʮʠʠ, ʧʨʠʥʷʪʠ,̫ ʫʪʚʝʨʞʜʝʥʠʷ ʠʣʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʦʤ. 

ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ ʧʨʠʩʦʝʜʠʥʠʣʘʩʴ ʢ ʯʝʪʳʨʝʤ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʤʥʦʛʦ-

ʩʪʦʨʦʥʥʠʤ ʘʢʪʘʤ ʚ ʦʙʣʘʩʪʠ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ: 

ï ɽʚʨʦʧʝʡʩʢʦʝ ʩʦʛʣʘʰʝʥʠʝ ʦ ʚʘʞʥʝʡʰʠʭ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʷʭ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ ʦʪ 19 ʷʥʚʘʨʷ 1996 ʛʦʜʘ; 

ï ʂʦʥʚʝʥʮʠʷ ʦʙ ʦʙʤʝʨʝ ʩʫʜʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʦʪ 

15 ʬʝʚʨʘʣʷ 1996 ʛʦʜʘ; 

ï ʂʦʥʚʝʥʮʠʷ ʦʙ ʫʥʠʬʠʢʘʮʠʠ ʥʝʢʦʪʦʨʳʭ ʧʨʘʚʠʣ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʪʚʝʪ-

ʩʪʚʝʥʥʦʩʪʠ, ʚʳʪʝʢʘʶʱʝʡ ʠʟ ʩʪʦʣʢʥʦʚʝʥʠʷ ʩʫʜʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʧʣʘʚʘʥʠʷ, ʦʪ 

15 ʤʘʨʪʘ 1960 ʛʦʜʘ; 

ï ʂʦʥʚʝʥʮʠʷ ʦ ʨʝʛʠʩʪʨʘʮʠʠ ʩʫʜʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʧʣʘʚʘʥʠʷ ʦʪ 25 ʷʥʚʘʨʷ 

1965 ʛʦʜʘ. 

ʋʢʘʟʘʥʥʳʝ ʥʦʨʤʳ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʘʚʘ ʧʨʠʥʷʪʳ ʈʝʩʧʫʙʣʠʢʦʡ ɹʝ-

ʣʘʨʫʩʴ ʫʢʘʟʘʤʠ ʧʨʝʟʠʜʝʥʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ ʚʟʷʣʘ ʥʘ 

ʩʝʙʷ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʧʦ ʠʩʧʦʣʥʝʥʠʶ ʚʩʝʭ ʪʨʝʙʦʚʘʥʠʡ ʜʘʥʥʳʭ ʘʢʪʦʚ. 

ʇʦʤʠʤʦ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʘʢʪʦʚ ʚ ʦʙʣʘʩʪʠ ʚʥʫʪʨʝʥ-

ʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ɽʕʂ ʆʆʅ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʜʦʢʫʤʝʥʪʦʚ. ɺʦʧʨʦʩʳ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʚʭʦʜʷʪ ʚ ʟʦʥʫ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʂʦʤʠʪʝʪʘ ʧʦ ʚʥʫʪʨʝʥʥʝʤʫ ʪʨʘʥʩʧʦʨʪʫ (ʂɺʊ 

ɽʕʂ ʆʆʅ), ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʜʝʡʩʪʚʫʝʪ ʈʘʙʦʯʘʷ ʛʨʫʧʧʘ ʧʦ ʚʥʫʪʨʝʥʥʝʤʫ 

ʚʦʜʥʦʤʫ ʪʨʘʥʩʧʦʨʪʫ SC.3, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦʜʠʪ ʈʘʙʦʯʘʷ ʛʨʫʧʧʘ ʧʦ ʫʥʠ-

ʬʠʢʘʮʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʝʜʧʠʩʘʥʠʡ ʠ ʧʨʘʚʠʣ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʚʥʫʪʨʝʥʥʠʭ 

ʚʦʜʥʳʭ ʧʫʪʷʭ SC.3/WP.3, ʥʝʦʬʠʮʠʘʣʴʥʘʷ ʛʨʫʧʧʘ ʵʢʩʧʝʨʪʦʚ ʧʦ ɽʚʨʦʧʝʡʩʢʠʤ 

ʧʨʘʚʠʣʘʤ ʩʫʜʦʭʦʜʩʪʚʘ ʧʦ ʚʥʫʪʨʝʥʥʠʤ ʚʦʜʥʳʤ ʧʫʪʷʤ ʠ ʛʨʫʧʧʘ ʚʦʣʦʥʪʝʨʦʚ 

ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ ʧʨʝʜʧʠʩʘʥʠʷʤ, ʧʨʠʤʝʥʷʝʤʳʤ ʢ ʩʫʜʘʤ ʚʥʫʪʨʝʥʥʝʛʦ ʧʣʘʚʘ-

ʥʠ.̫ ɺ ʢʨʫʛ ʚʝʜʝʥʠʷ ʜʘʥʥʳʭ ʨʘʙʦʯʠʭ ʛʨʫʧʧ ʚʭʦʜʠʪ ʛʘʨʤʦʥʠʟʘʮʠʷ ʪʨʝʙʦʚʘ-

ʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʩʫʜʘʤ ʚʥʫʪʨʝʥʥʝʛʦ ʧʣʘʚʘʥʠʷ, ʢʚʘʣʠʬʠʢʘʮʠʠ ʵʢʠʧʘ-

ʞʝʡ, ʧʘʨʘʤʝʪʨʘʤ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡ ʠ ʠʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʚ ʛʦʩʫʜʘʨ-

ʩʪʚʘʭ ï ʯʣʝʥʘʭ ɽʕʂ ʆʆʅ. 

ɽʞʝʛʦʜʥʦ ʧʨʦʭʦʜʠʪ ʪʨʠ ʟʘʩʝʜʘʥʠʷ ʨʘʙʦʯʠʭ ʛʨʫʧʧ ʧʦ ʚʥʫʪʨʝʥʥʝʤʫ 

ʚʦʜʥʦʤʫ ʪʨʘʥʩʧʦʨʪʫ. ʅʘ ʟʘʩʝʜʘʥʠʷʭ ʦʙʩʫʞʜʘʶʪʩʷ ʠ ʢʦʣʣʝʛʠʘʣʴʥʦ ʧʨʠʥʠ-

ʤʘʶʪʩʷ ʨʝʰʝʥʠʷ ʧʦ ʚʥʝʩʝʥʠʶ ʠʟʤʝʥʝʥʠʡ ʠʣʠ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʘʢʪʦʚ ʚ 

ʦʙʣʘʩʪʠ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ɼʝʡʩʪʚʫʝʪ ʧʨʠʥʮʠʧ ʠʝʨʘʨʭʠʠ 
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ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ï ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʩʝ ʨʝʰʝʥʠʷ ʦʙʩʫʞʜʘʶʪʩʷ ʠ ʧʨʠʥʠ-

ʤʘʶʪʩʷ ʥʘ ʟʘʩʝʜʘʥʠʷʭ ʈʘʙʦʯʝʡ ʛʨʫʧʧ rʧʦ ʫʥʠʬʠʢʘʮʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʝʜ-

ʧʠʩʘʥʠʡ ʠ ʧʨʘʚʠʣ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʷʭ, ʟʘʪʝʤ ʦʥʠ 

ʦʙʩʫʞʜʘʶʪʩʷ ʠ ʦʢʦʥʯʘʪʝʣʴʥʦ ʧʨʠʥʠʤʘʶʪʩʷ ʥʘ ʟʘʩʝʜʘʥʠʠ ʈʘʙʦʯʝʡ ʛʨʫʧʧʳ 

ʧʦ ʚʥʫʪʨʝʥʥʝʤʫ ʚʦʜʥʦʤʫ ʪʨʘʥʩʧʦʨʪʫ. ʆʢʦʥʯʘʪʝʣʴʥʦʝ ʧʨʠʥʷʪʠʝ ʠ ʫʪʚʝʨ-

ʞʜʝʥʠʝ ʨʝʰʝʥʠʡ, ʧʨʠʥʷʪʳʭ ʚ ʨʘʤʢʘʭ ʨʘʙʦʯʠʭ ʛʨʫʧʧ, ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʟʘʩʝʜʘ-

ʥʠʠ ʂɺʊ ɽʕʂ ʆʆʅ, ʢʦʪʦʨʦʝ ʧʨʦʭʦʜʠʪ ʚ ʥʘʯʘʣʝ ʢʘʞʜʦʛʦ ʛʦʜʘ. 

ɸʣʛʦʨʠʪʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʘʙʦʯʠʭ ʛʨʫʧʧ ʂɺʊ ɽʕʂ ʆʆʅ ʚ ʦʙʣʘ-

ʩʪʠ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 1. 

 

 
 

ʈʠʩ. 1. ɹʣʦʢ-ʩʭʝʤʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʘʙʦʯʠʭ ʛʨʫʧʧ ʂɺʊ ɽʕʂ ʆʆʅ  

ʚ ʦʙʣʘʩʪʠ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʨʛʘʥʠʟʦʚʘʥʦ ʧʦʩʪʦʷʥʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʜʦʢʫ-

ʤʝʥʪʦʚ ɽʕʂ ʆʆʅ ʚ ʦʙʣʘʩʪʠ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʧʨʠ ʵʪʦʤ ʥʘ 

ʢʘʞʜʦʤ ʫʨʦʚʥʝ (ʨʘʙʦʯʠʝ ʛʨʫʧʧʳ, ʂɺʊ ɽʕʂ ʆʆʅ) ʦʨʛʘʥʠʟʦʚʘʥ ʧʨʦʮʝʩʩ 

ʩʙʦʨʘ ʧʨʝʜʣʦʞʝʥʠʡ ʦʪ ʛʦʩʫʜʘʨʩʪʚ-ʯʣʝʥʦʚ, ʥʘ ʟʘʩʝʜʘʥʠʷʭ ʨʘʙʦʯʠʭ ʛʨʫʧʧ 


